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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBarenbHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHON pabodeil mporpaMmbl BocniuTanus u Kouuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIIEIOBATEIBLHOCTh U3YUYCHHSI TEM U Pa3/IeiioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKKM y4eOHOro Tmpollecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[Iporpamma mno ¢usuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
cTpaTeru OOy4YeHHs, BOCIUTAHHUS U PA3BUTUA OOYYAIOIIMXCS CpEeCTBaAaMU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/la4yu MPOPECCUOHAILHOM OpPHEHTAILM, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MIPOSIBJIICHHSI CBOUX HMHTEIUICKTYATbHBIX M TBOPYECKUX CITOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHs 0o0pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIICIIUATBLHOCTSIM.

B nporpamme 1o (Qusnke omnpenenstoTcs IUIAHUPYEMbIE pPE3YJIbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCsl, OCBOMBIIHX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHus Ha
yTIIyOJIEHHOM YPOBHE, SIBJISICTCSI CUCTEMHO-IEATEIbHOCTHBIN MOXO/I.

[Iporpamma no pu3rKe BKIIOYALT:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIC Pe3yJIbTAThI [0 TOJIaM O0yUYECHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEOCTaBIsCT BO3MOKHOCTH ISl pealiu3alldd  Pa3JIMUHBIX  METOAMYECKUX
MOAXOJ0B K TMpenojaBaHuio (U3UKU Ha YriayOJIEHHOM YypOBHE IIPH YCJIOBUU
coxpaHeHus 00s13aTEIHPHOM YaCTH COJIEP KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaxX MPHUPOABI, BBICTYMas B
KauecTBe y4eOHOI0 MPEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKU — cucTeMO0Opasyroui
JUTISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENeIHIoO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYEHHS] HOBBIX MaTepuajioB C 3aJaHHBIMU CBoMcTBamMu. M3yuenue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/]I IO3HAHUSI TP BBIIOJIHEHUU UMH Y4€OHBIX UCCIIEIOBAaHU.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00I1er0 00pa30BaHus MOJI0KEH
pPSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymumm B Kypce ABIsIeTCS
(dbopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U
oJIE.

Hoea zymanumapusayuu. BEE peann3anus NPeaIosiaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICICEHUE CBSI3U PAa3BUTHUS
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoiEHHOTO YpOBHS
IIPEAIOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, H
TE€XHOJIOTHH.

Hoea j3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coJiep>KaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THX
NPUHLIKAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHcTByolero (akropa ydeOHoro mporecca. s yrinyOGiaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENbHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIBHBIE YUYCHUYECKHE ONBITHl TMPU HM3YYCHHH HOBOTO
Martepuala, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3auuu (U3MYECKOro TMpakTUKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpaTOPHBIX paboOT, KOTOpHIE
MPOBOJATCA B Mpolecce u3ydeHus paszzgena (temsl). [Ipu stom mon padotamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B mporpamme 1o (Qusmke cucTeMa yYEHWYECKOTO JKCIIEPUMEHTa,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Bbioop
TEMaTUKHU JJI1 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PaOOT OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN MOYpPOYHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHera Qu3uku. [Ipm 3ToM oOecneuynBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENsSETCA PEHICHUI0 PACUETHBIX W KaueCTBEHHBIX
3anay. [lpu 3TOM Ay pacd€THBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSTh
W3Y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3zenoB. JJig KaueCTBEHHBIX 3aja4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOILIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MaTepualbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyIOBaHUE [Jisi BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Mo
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHCTpauoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECleurBaeT TMOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1o (U3HKE KIIOYEBBIX JIEMOHCTpAIui s
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUI.

JlaGopatopHoe 00OpyJI0OBaHHE [JIsi YYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BHJIE€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECleurMBaeTCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyJaromMxcsi K HaydYHOMY
W3YYECHHIO TPUPOJbI, PA3BUTUE UX HMHTEIUIEKTyaIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOPMHpPOBAHUE
MCCIIEI0BATEIIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMUpOBaHKHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3y4E€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

(dopMupOBaHUE YMEHUI OOBSCHATH SIBJICHUS C UCIIOJIb30BAHUEM (PU3UUECKUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

(bopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BuTHE IIPEICTAaBICHUN 0 BO3MOYHBIX cepax Oynay1iei
npo(eCCUOHANIBHOM  JIEATENIBHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPABJICHHH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl PeIeHUEM CIEAYIOIUX 3a1ad B
pouecce U3yyeHus Kypca GU3MKN Ha YpPOBHE CPEIHET0 0011Iero o0pa3oBaHus:

npUoOpeTeHNEe CUCTEMBbI 3HAHUM 00 O0IMX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIE€MEHTHI aCTPOPU3UKHU;

(dbopMHpOBaHUE YMEHHI MMPUMEHATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
¢u3nyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUECKUX PELICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/1ad, MOAPA3YMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckol MoOJenH, aJeKBaTHOW YCJIOBMSIM 3a/ladyd, B TOM YHCIE 3a]a4y
VHKEHEPHOIO XapaKTepa,

NOHMMaHHE (U3NYECKUX OCHOB U TIPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOILIYIO CPENY;

OBJIQJICHUE METOJNAMH CaMOCTOSATENIBHOTO IJIAHUPOBAHHUS W TNPOBEACHUS
¢u3nYeCKuX SKCIEPUMEHTOB, aHajiu3a M HMHTEpOpeTanud HHPOpMaIuH,
OIPEEJICHNs JOCTOBEPHOCTH MOJYyYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yriyOnéHHBIH YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha usyuenne pusuxu (yrinyOna€HHBIH YpOBEHB) HA YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
npoBeneHusl J1ab0opaTopHbIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAas Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/IbI UCCIEIOBAHUS (PU3NUCCKUX SBIICHUI.

OKCIEpUMEHT U TEOopus B Ipoliecce IMO3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemnocT  u3MepeHuii  GU3NYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MonenupoBanue GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
a0COJIOTHO TBEPIOE TENO0, HUACANbHAs KUAKOCTh, HWIACAIBbHBIA Ta3, TOYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTU. Dusnueckas
TEOpHs.

Ponb m MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3mepeHnre cuwiibl TOKa W HANPSOKEHUST B MU TMOCTOSHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpoCcTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) M
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbLHON TOUKH OT BPEMEHU U UX
rpaduku.

CBobOogHOe mMmaneHue. YCKOpeHHe CBOOOAHOTO majacHusA. J[BrmkeHHe Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBosmHenHoe  nBWKeHME. J[BHKEHHME  MaTepuasbHOM  TOYKH 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOpareHus.
[lenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTebHOE (TAaHMC€HIMAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHaApsJOB, LEMHbIE, IIeCTepEHYAThe W PEMEHHBIE IEpeAayH,
CKOpPOCTHBIE JIN(PTHI.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

Crioco0bI uccIeI0BaHMsl IBUKEHUIA.

MrocTpanys nNpeaenbHOro Nepexoia i NBMEPEHHE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCIIOIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyX€E U B pa3pe:KEHHOM IIPOCTPAHCTBE.

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

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEeHUE TyTEH, TPAEKTOPHUM, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

H3mepeHne yCKOpeHHs MPpU MPSAMOIMHEHHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBaHnve 3aBUCHUMOCTH IYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBHKEHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nABWXKEHUSI Tella, OpPOIIEHHOTO TOpu3oHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM NPONOPLMOHAIBHON 3aBUCUMOCTH MEXKIY JaTbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOMW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TNEpHUOAa OOpallleHUsi KOHMYECKOTO MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl oTcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENETIEHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unmm Cul.

Bropoi 3axoH HproToHa 111 MaTepuanbHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOIHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUTAHETHI W OT Treorpaduyeckoil IMMUPOTHL. JIBUKEeHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxkymierocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuiia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKEHHS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue nBuKeHMsl Tell B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTEBHOCTH.

Kauenne aByX UWIMHAPOB WIM IMIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIONIEH  MOPWIOKEHHBIX K Ty CHUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CcHJI, BOSHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TE.

N3Mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOABEME U ITAICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJI TIPH JBM)KCHHH OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS OpycKa I0
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYKHHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrxeHHUs] Opycka MO HAKIOHHOM IUIOCKOCTU € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpAOro Teiaa. MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHus. llnedo cuibl
CnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coxpanenusn 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOUYEK. L[eHTp macc
CUCTEMBI MaTepuabHbIX TOUEK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBiieHMEe O COXpaHEHUH
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
npecTaBieHue padoThl CHIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHnManbHBlE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManbHAsS
DHEPrusl Tejla B OJHOPOJHOM T'paBUTAUMOHHOM Tmoje. IloTeHinmanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
SHEPIUM CUCTEMBI T€Jl. 3AKOH COXPaHEHUSI MEXaHUYECKOM SJHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s MACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NUCTOJET, THUPOCKOI, (PUIrypHOE KaTaHUE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

M3mepeHne MOLHOCTH CUJIBL.

M3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTUuH Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY IIYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CUJIBI TSTH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3mepeHrne KHHETHYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOTHl CUJIBI TPEHUS NMpPHU JBUKEHUM Tejla MO HAKJIOHHON
IIJIOCKOCTH.

Paznen 3. Mogekyisipaasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TOJIOKEHUSI MOJIEKYJsIpHO-KUHEeTHUeckol Teopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHoBckoe nBmwkeHHe. Xapaktep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUJKOCTEW U TBEPIBIX TeNl M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX



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

TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3amepenus. [llkama
temneparyp Llenbcus.

Mopens uaeanbHOro rasa B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasa JBMXKYTCSl XaOTUYECKU U HE B3aUMOJIECTBYIOT APYT C IPYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
tTemriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30oapa.

CBsi3p  MEXIOy [JaBJIECHHEM U  CPEIHEH KUHETHYECKOW  3HEeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAIbHOTO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETHUYECKOW YHEPTUEHN MMOCTYMATEILHOTO TEIIOBOTO ABMKEHUS €€ YACTHII.

TexHHYeCcKkrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Huddysus sxkuIKocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKuX pemeEToK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKTy TOpsiueit U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[TpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHMX YCIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. (CaMONpoHM3BOJbHAS — peJlaKcauus
TEPMOJIMHAMHYECKOW CHCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH J3HEPTUH.
VYcnoBUS NPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIEHTPALMs YacTHUL, BHICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH SHEPIrUr OJHOATOMHOIO HJI€AJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUUECKUE MPOIIECCHI.

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

Tennonepegaya  kak  crmoco0  M3MEHEHHsI  BHYTPEHHEM — DHEpruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KonBekuus,
TEIJIONPOBOAHOCTD, U3ITy4YECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TEIIOTHI mnpu Teruionepenade. Ilonsarue 00
aauabaTHOM IIpoIiecce.

[lepBblidi 3aKOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KomimuectBo
TEIUIOTBI W paboTa KaKk MeEpbl HU3MEHEHHUSI  BHYTPEHHEH  OSHEpPruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMUKHM U1 PABHOBECHBIX IMPOLECCOB: YEpe3
33JJaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI IPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[TpuHuMIe! qecTBus TertoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyecknue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJIOAUIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TETUIOBOM» M DJICKTPOIHEPTHH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTuuecKoM pacIIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOrO Mpolecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AelbHas
TEIJI0Ta MapooOpa3oBaHUS.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH W JABJICHUS HACBIIICHHOTO IMMapa OT TEMIIEPATypbl, UX HE3aBUCUMOCTD
OT 00BbEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
kpuctaiuioB. [lmaBneHne W Kpuctaimms3anus. YJIelIbHas TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

Hedbopmaruu TBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monayns FOwra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacuimpeHrue. AHrapMOHU3M TEIIOBBIX KOJIEOAHUIM YaCTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEepTrun B Pa30oBbIX MEPEXOIaX.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanumsipasie sBieHus. J[apiaeHue noa MCKpPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauuu.

TermnoBoe pacipeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunienune. Kunenue npu noHM>XKEHHOM JTABJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITHI C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.



KanwinsipHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmanuii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

H3mepenne abCOMIOTHOW BIIAXXHOCTH BO3JyXa M OIIGHKa MacChl MapoB B
IIOMEILECHUH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue monynst FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe none.

OnekTpu3anus Teln U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apan. JIBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DOneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIrO
3apsna.

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

DIIEKTpUYECKOE Tose. Ero AeicTBUE HA IIEKTPUUYECKUE 3apsIbl.

HampsokéaHocTh  anekTpuueckoro  mosis.  [IpoOubiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs1. OHOPOIHOE AIEKTPUYECKOE TOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. lloTeHnumanpHass SHeprusa 3apsia B IJIEKTPOCTATUYECKOM  IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY AJIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PAaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKkOHEUHOW TUTOCKOCTU. KapTuHBI JIUMHWN HANpsHKEHHOCTH OJTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeMHEHUE KOHIeHCAaTOPOB. [locnenoBarensHOe COEqMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepaTtop Baun ne ['paada.

Hemoncmpauyuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B DIIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJISl 3apSHKEHHOTO KOHIEHCATOPA.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHEHCATOPa B SHEPTHUI0
M3JIy4YEHUS CBETOINO/IA.

N3ydyeHne npoTekaHus TOKa B LEINHN, COAEPIKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuia toka. [TocTosIHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hanpsokenne U n D/1C é.

3akod OMa U1 ydacTKa [EMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBJICHUSA
OJHOPOJIHOTO MPOBOJAHUKA OT €ro UIMHBI W IUIOMIAAX TONEPEYHOI0 CEYECHHS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon J[xxoyms—JIeHna.

MOITHOCTh 3JIEKTPUYECKOTO0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJMHOM (3aMKHYTOM) DJJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauyuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpSKEHUS MJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUSI M MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsmoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Cnoco0Obl coeMHEHUsT UICTOYHUKOB Toka, J/[C Oatapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanrie CMENIaHHOTO COSIMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro CONPOTURIICHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS ISl JIAMIIBI
HaKaJIUBaHMUSI.

VYBenuuenue npeena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHMKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IICIH.

HccnenoBanre 3aBUCMMOCTH T0JIE3HOM MOIIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTb  PAa3IMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCThH COINPOTUBICHUS] METAIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoia. [lomynpoBoHUKOBBIE TPUOOPBHI.

DIJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI cCaMOCTOSITENBHOTO pa3psiaa. Momuus. [lna3ma.

TexHuyecknue yCTpOWCTBAa M NPAKTHUECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, 3JIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOMMOCTH METAJIOB ¥ NIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

M3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIICEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Pu3nvecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCTHOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTETbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUM (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeaeHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kimacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, CE6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBJICHHWE, Hay4yHbId (aKT, rumnoresa, pusmyeckas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIus,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTopel 1 X MPOEKIIMHU HA OCU KOOPJIUHAT, CIIOKEHNE BEKTOPOB.

buonocusa: mexanndeckoe IBWKEHHE B KUBOUM npupoje, nuddysus, ocmoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl,
yTHIM3alus OHWOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE Y KalIMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AIEKTPUYECKHUE SBJICHUS B )KUBOU IPUPOJIE.

Xumua: IHUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYI,
MOJIb BEILECTBA, MOJSIpHAs Macca, II0Jy4YeHHME HAaHOMATEPHUANIOB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH U Ia30B, )KUAKAE KPUCTAJUIBI, DIEKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALINS, TaTbBAHUKA, JIEKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HCIIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOr0 MW IKUIAKOTO TPEHHS B TEXHUKE, CTATHUYECKUE KOHCTPYKLIHH
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYrHE€), JBUraTellb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIOB, B TOM YMCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3zopaspsiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

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

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MarunuTtHoe 1nose B BeuiecTBe. @eppoOMarHeTUKy, napa- U JMaMarHeTUKy.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
ANEKTPOABUTATENH SIKOOHM, YCKOPHUTEH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptuna  7OuHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO  H
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtrHa nMHUI MarHMTHOM MHIYKIWH MOJIA IJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XEHHS MMyYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT JNEUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB eppOMArHETHUKOB.

HccnenoBanne AeMCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BEKkTOpa MarHUTHOM
uaaykuun. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWTHOM uWHaykuuu Dapajnes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka WMHIYKTMBHOCTM B LENU MOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHAYKINH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM MOJIE
3eMuIH.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJIlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJIeTu IEKTPOMAarHUTHOTO FeHepaTopa.

Paznen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHHSI MEXaHUYECKOH sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kosneOanuid. [lepuon Manmbix CBOOOJHBIX KoJieOaHUIA
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch kK01e0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATYBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCUBHOM TIPY)KHUHE C IEJIbIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

HaOmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMuUKyMm.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTAHOTO W MPYKHHHOTO
MasTHUKOB.

W3ydeHne 3aKOHOB JIBUJKEHUS Tela B X0JI€ KOJIEOaHUM Ha yIIPyroM IMO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHiA.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
uJealbHOM Kosie0aTenbHOM KOHType. Popmyna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHJEHCATopa ¢ aMIUIUTY/A0M CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMArHUTHBIE Kosie0aHusl. BbIHYyXI€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CHHyCOMIAIBHBIA TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneanbupiii Tpanchopmarop. IlpousBojacTBo, mepemaua u moTpebieHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHUYecKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIEpe1ay.

Jemoncmpayuu.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

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

OcuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJeOaHuH.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mogenb 31eKTpPOMAarHuTHOTO TeHepaTopa.

BbIHyXIeHHbIE CUHYCOUAIbHbIE KOJIEOaHUSI.

Pe3ucTop, Karynmika MHAYKTUBHOCTH M KOHJIEHCATOp B LIENH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHuUNHble 0JIHbIL.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHMS M JJIMHA BOJIHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMJIeHHe, MUHTephEpeHLUs H
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

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

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XXEHUE,  IPEIOMIICHHUE,
noJisipu3anysi, HHTepdepeHus u qudpaKius.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagUOCBSI3U U TeNeBUACHUS. Paninonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuyeckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUN.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJIeOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONTMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4yeyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHHs . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JUJIMH BOJIH NPHU NEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€JI0ro CBETa.
LBer.

[TomHOe BHYTpeHHEe OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparomrie U pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosTHUE W ONTHYECKass CUja TOHKOM JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTOsIHUS TOHKOM c@epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
ITOKA3aTeIIs MPEITOMIICHUSL.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xopa Jy4a, MPOWEIIEr0 JUH3Y MOJ MPOU3BOJBHBIM YTIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl KiiaccHyeckux
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. JudpakuvoHHas pemeérka. YCIoBUE HaOIIOIEHUS
INIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus csera.

TexHH4eckue yCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECCHhl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MPOCBETICHHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIE€HUsI CBETA.

HaOnroenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IIOCKONapaICIbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanrie CBONCTB M300paKEHUH B JTUH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

HaoGmronenue natepdepeHinm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3ydenne 1uppakimOHHON PEIIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHue MOJISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHue nokazaress npeioMIIeHUs CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BelmiecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenre PoKyCHOTO pacCTOSTHUS PAaCCEUBAIOIINX JIMH3.

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

[Tonmyyenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIInn U MOJISIpU3aIiu CBETa.

N3yuenne noysipuzaliii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJICKTPUKA.

N3yuenne uaTepdepeHIINN JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HabGmronenue nucnepcun.

HabGmronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3Mepenue IrMHbl CBETOBOUM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM

PELIETKMU.
Pa3znes 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.
['paHuIibl  NPUMEHUMOCTH  KJAcCUYECKOW  MexaHukd.  [locrymartsl

CIIEeIIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHria.
VYcnoBue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIruUs
MTOKOSI.



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

YyeHndeckui SKCIIEpUMEHT, J1a00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Ompitel A. I'. CroneroBa. 3akonbl poTodddekra. YpaBHEHHE
Ouinmena 1 oroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleOenena.

BomHoBBIE cBOMCTBa yacTull. Bonuel ne bpoia. J{nvHa BosHb e bpoins u
pasMepbl 00NaCTH JIOKAIM3alMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmepennii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyeckne yCTpOHCTBA M TEXHOJOTUYECKUE MPOLIECCHI: CHEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHBJIEHUS  IOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanne GpoTope3ucTopa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO]T OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norionieHre (pOTOHOB MPHU MEPEXoie aToMa
C OZHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunpl cnexktpoB. CiekTp ypoOBHEN SHEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCcTpoHCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaTbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.

HaGnronenue IMHeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

Habnronenue IMHEHYaToro CuexTpa.

HccnenoBanue crnekTpa pa3peKEeHHOr0 aTOMapHOTO BOAOPOJA U U3MEPEHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

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

PanunoaktuBHOCTh. Alnbda-pacnaj. DJNEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nyyeHue.

3aKOH paJMOAKTUBHOTO pacrnaaa. PaguoakTUBHBIE H30TONBI B MPUPOJIE.
CBoONCTBa MOHM3HUPYIOUIETO M3IIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbIi QoH n3inydenus. Jlozumerpusi.

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

Anepurie peakuuu. [enenue u cunres saep. SAnepusie peaktopsl. [Ipobiemsl
YIPAaBJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHMYECKHE aCMEKThl PA3BUTHUA
AJIEPHON DHEPTETUKH.

Metozasl perucTpalvi U UCCIIEI0BAHUS DJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JIENTOHHBI.
[IpencraBnenune o CrangaptHor Monenu. KBapk-riatooHHas MOAENb aJpOHOB.

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

EnunHcTBO pusnueckoi KapTUHBI MHpA.

TexHn4eckue yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Bunbcona, sAepHbI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (POHA C UCTIOJIB30BAaHUEM JO3UMETPA.

N3yueHnne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Paszgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (M3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMUYECKHX 00bEKTOB.

Metonel aCTpOHOMHMYECKHUX HcclIeNOBaHU. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMUSL.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CosHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpaMma «creKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIbHOCTU. BHYTpEeHHEE CTpOeHHUE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE31. DTambl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. YEpHBIE IBIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PEnTMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qH0r0 HeOa HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JIs1 ONpEIeSICHHs TTOJI0KEeHHST HeOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapusd U SIPKUE
3BE3/BI.

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITHYUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeieHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

Oo6o0marouee NOBTOPEHUE.



O0o00uIeHNEe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOJIUHAMUKAY», « DIEKTpoauHaAMUKay, «Konebanus
U BOJIHB», «OCHOBBI CIHENHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp ¢u3ukm w acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJIOTUYECKOH,
COLIMAJILHON M 3THUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
M aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUpA, 3HAUYEHUE OMHCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
dbusnyeckoit Teopuu, poib HU3NUECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUN
0 (pu3mveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MHpa B OOIIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€l ¢ Kypcamu
MaTe€MaTHuKH, ONOJIOTUH, XUMUHU, TEOrpapUu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
no3HanuA: SBICHUE, HAY4YHBIH (pakT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IU(PPOBas 1adOpaATOPHSL.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO. BEKTOPHI M WX IMPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
ompeiesIeHHe TIOMIAIU TIOCKUX (GUryp u oobeéMa Ted.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JBWKEHUS B JKMBOW HPUPOJE, OSKOJOTMYECKHE PHUCKHM TPH IMPOU3BOJCTBE
JIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3ByKOBasi JMATHOCTMKA B MEIULIMHE, ONTUYECKHE SIBIICHUS B >KUBOU
pUpoJe.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

T'eozpaghua: wmarHuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpoJIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
NPUEMHMKH, JIEPHAsA DJHEPTETHUKA U YKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VIJIBTATDI

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS Yy4yeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaIUIIMOHHBIM IEHHOCTSM POCCHUKCKOTO OOIIECTBA, PAaCHIMPEHUE KUIHEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3ali OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:
rpa’JaaHCKOr0 BOCIIUTAHUSA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4Yarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B UHTEPECAX TPAKITAHCKOTO
oOlIecTBa, Y4YacTBOBaTb B CaMOYIpaBJIE€HUMHM B 00pa3oBaTEIbHOU
OpraHu3ally;

e yMEHME B3aUMOJCHCTBOBAaTH C  COLUAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLIHSAMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e ILIEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO MIOBEICHUS;

e CHOCOOHOCTBH OLICHMBATH CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PEILIEHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM
YHUCIIE B IEATEIILHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

3CTETHYECKOr0 BOCIIUTAHMA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYA0BOI0 BOCTIMTAHUS:



UHTEpEC K pa3imyHbIM chepam mpodecCHOHATBHON JAEITeILHOCTH, B TOM
YHUCJIC CBS3aHHBIM ¢ (U3MKOW M TEXHHWKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOP Oyayiel mpodecCHu U peain30BbIBATh COOCTBECHHBIC
KMU3HCHHBIC TUTaHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BaHUIO B
o0acTv (PM3MKHU HA MPOTSHIKEHUH BCCH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPhI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIECTBUM B OKPYXKAIOIIEH Cpelie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMpEHUE OIbITa ACATEIbHOCTH SKOJOTHYECKON HANpaBJIECHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HUKeE.

HEHHOCTU HAYYHOI'O MO3HAHUA:

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

OCO3HAaHHUE IEHHOCTU HAy4YHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI
ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBbIE YUeOHbIe HeiiCTBHS
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOSITeIbHO  (OPMYJIUPOBATh U AKTyaJIU3UpPOBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIIATh eI ACATEIBHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISBJISITH 3aKOHOMEPHOCTU U TPOTUBOPEUUS B PaCCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

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

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pE3yabTaTOB LEIAM, OLIEHUBATH PUCKHU MOCIEICTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

BJIaJICTh HAYYHOW TEPMHHOJIOTUECH, KIFOUYEBBIMH MOHITHSIMU U METOIAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOM
NEeATETLHOCTH B 00JacTH (PU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY TOMCKY METOJOB pelIeHusl 3a1ad  (pU3UYeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIUYHBIX METO/IOB O3HAHNS,

BJIAJICTh BHJAAMH JICITEIBHOCTH IO MOJYYECHUIO HOBOIO 3HAHUS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallUsIX, B TOM YHCJIE€ MPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIacTU
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W AKTyallM3UPOBaTh 3aj]auvy,
BBIJIBUTATh TUIOTE3Y €€ peIIeHUs, HaXOAUTh apryMEHThl s
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
peleHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PEILICHHS 3aauyd pe3yJIbTaThl,
KPUTHYECKHU OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NESATEeILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MIPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHUS TO0 (QU3NKE B MPAKTUYECKYIO OO0JaCTh
KA3HEICSTEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIBHBIE TOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJ€Th HABbIKAMH MOJy4yeHUS MHGOpMaMU (HU3HUUYECKOr0 COJepKaHUs
U3 UCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENIBHO OCYLIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PELIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHHs B Pa3IMUHBIX (opMaTax C
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOpUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



OCYIIECTBISTh OOIIEHHE Ha Yypokax (U3UKH M BO BHEYPOUHOU
NEeSATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsr4arhb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOUYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUYaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUU C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEHCTBUM, pacpeaessaTh pojid ¢ Y4ETOM MHEHUI YYaCTHUKOB, OOCYXKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMAHJbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HUAECH C NO3ULUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJISTh MO3UTUBHOE CTPATETMUYECKOE IOBEJECHUE B PA3IHYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
VUHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBJISITh  MTO3HABATEIBHYIO  JIESITEIBHOCTh B
obsactTh (U3UKU U aCTPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl ¢ yU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPETIOYTECHUH;

JlaBaTh OLICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~paMKd ~ y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO JIPYAHMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:



e JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B ICSITEIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IIEIISIM;

e BIIAJICTh HaBBIKAMH II03HABATEILHOH pediekcMM Kak OCO3HaHHS
COBEPIIACMbIX ICHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTAaTOB H
OCHOBAHHUII;

e HCIOJNBH30BaTh MNPUEMBI pedIeKCHu I OIEHKH CHUTYyallud, BEIOOpa
BEPHOTO PEIICHUS;

e YMETh OIICHMBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHHS IO HX
CHI)KCHHUIO;

e TMPUHUMATH MOTHUBBI M apPrYMEHTHI JAPYTHX TPH aHAIW3E PE3yIbTaTOB
JeSATCIIbHOCTH,

e TMPUHUMATH ceOs, IOHUMAasl CBOU HEJIOCTATKU U JOCTOUHCTBA;

e TMPUHUMATh MOTHUBBI M apTyMEHTHl APYTUX IIPU aHAJIU3€ pPe3yJbTaTOB
JeSATCIIbHOCTH,

e TPU3HABATH CBOE MPABO W MPABO IPYTUX HA OITHOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke JUII  YpOBHS CpeaHero oOmero o0pa3oBaHHS y O0O0YyYaroIIUXCs

COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJICKT, MIPEANOIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWA,  BKIIOYAIONIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAJILHOE COCTOSTHUE, BUJICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHMUSI, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIOCOOHOCTH aJalTHPOBATHCSI K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO 1IN
U yCIIeXy, ONTUMH3M, HHUITHAaTUBHOCTh, YMEHHUE NEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

e DOMIIATHH, BKJIIOYAIOMICH CIOCOOHOCTh TIOHMMATh AMOITMOHAIEHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIOYAIOIINX CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHHUS C JAPYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemiaTh KOHQIUKTHI.

[MPEIMETHBIE PE3VYJIBTATHI
K xoniy oOydenust B 10 knacce mpeaMeTHBIE PE3yJbTAaThl Ha YIIIYOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:



NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHON W OSTUYECKOW cdepax AesITeNbHOCTU
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
NPOTHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUHM — MEXaHHKH,
MOJICKYJISIPHOM (PU3UKK ¥ TEPMOJUHAMHUKH, POJIb (HU3MUECKON TEOPHH B
dbopMHUpPOBaHUY MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
MpOLIECCOB (SIBJICHUM): WHEpIHMAIbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOHOE TMajaeHue, aOCONIOTHO ympyras aedopmanms, aOCOTIOTHO
ynpyroe 1 abCOIIOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHULbI, 00JIACTHM) MPUMEHUMOCTH (PU3MUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTrPaHUYEHHOCTD MCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl M SBIICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUSA, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOIO
JBUKEHUsI, NpeoOpa3oBaHus ['amwiies 1Jii CKOPOCTHM U IEpeMELICHHUS,
3akoHbl HpIOTOHA, mNpUHOMII ~ OTHOCUTENBHOCTH [ 'anunes, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
OHEPrUH, CBsI3b Pa0OTHI CUJIBI C U3MEHEHHEM MEXaHUYEeCKOW 3Hepruu,
yCIIOBHUSI paBHOBECHS TBEPAOrO Tena), MPU STOM  HUCIOJIb30BATh
MaTeMaTH4YeCcKoe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHWS HMILyJIbCa U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOIb3YS
ocHoBHble TmoOJOKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOAMHAMHUKY (CBSI3b  JIaBJICHUS HWACATBHOTO Ta3a CO CpeaHeu
KUHETUYECKOU HDHEPIrUEN TEIUIOBOTO JBUKEHUS W KOHLIEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
JHEPruer TENIOBOr0 JBUKEHUS €ro YacTHL, CBS3b JABJICHUS UICAIBHOIO
rasa ¢ KOHLEHTpalUWe MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenneneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIJIOBBIX MpOIECcax), MPU ITOM HCIOIb30BATh



MaTeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIOKEHUS U 3aKOHBI 3JIEKTPOJUHAMMKHU (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOILICHHWs: 3aKOHbI OMa Uil ydacTka
ey WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTpoIn3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CHIIA,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ NOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIOTHAsI TeMIieparypa Tena, paboTa B TE€pMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HUACAJIbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTHh Bo3ayxa, KIIJ waeanpHOrOo TENMIoOBOTO
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsSOKEHHOCTD  TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI >3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYLIas CWja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpuYeckas EMKOCTh IJIOCKOrO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUI:
MEXaHUYECKOE [IBKEHHE, TEIUIOBOE JBW)KCHHE 4YacTUL[ BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE M KOHJEHCAls, IUIABJICHUE U KPUCTAUIA3aLUsl, HAIIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOTHUKA;

IPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  W3MEPEHUH, TIPU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHUI, JIeJaTh BBIBOABI 10 PE3YJIbTATaM
UCCJIEI0BAHNUS;

IPOBOJNTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bl: MIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIyYEHHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MpeNIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax yd4eOHOro OJKCIEpHMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIE€ATEIBHOCTH C MCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemars pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
(u3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/aud,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢uznyecKux TEOpUl MNpH HCHOJIb30BAHUM MAaTEMaTHUYECKHX METOOB
peuieHus 3a1a4, MpoBOJUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3leioB Kypca pU3MKH, a TaK)KE€ UHTErpalluy 3HAaHUM U3 Apyrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHOU
NeATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MYECKMMHU NPOLECcCaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWINEro pPa3BUTHS YEJIOBEYECKOTO
00IIIeCTBA;



OPUMEHATH pa3jNyHble COCOO0bl paboThl ¢ MHpOpManuen (HU3NUECKOro
COJEP)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, TIPU 3TOM HCMOJIb30BATh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTUM MJIsl TIOHMCKa, MepepadOTKU W TpEeAbsABICHUA Y4eOHOW WU
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHATM3UPOBaTh  MONyyaeMyl0  HMHPOpPMALMIO U  OLEHMBAaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOopMaIuy;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATIFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PAaCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3MKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJILHOM M 3THYECKOM cepax AesTeIbHOCTU YeJIOBEKa, POJIb U MECTO
(GU3UKM B COBPEMEHHOW HAyyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKA U  JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUNA (PU3MYECKON Teopun —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckol Teopur B (GOPMHUPOBAHUU MPEACTABICHUIN O
bu3nUecKoil KapTUHE MHUPa, MeCTO (PU3MUECKON KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJIE;
pa3ivyath YCIOBUSI MPUMEHHUMOCTH Mojeled (uanueckux Ten Hu
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJICKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJeOaHUsI, MAaTEMAaTHICCKUNA MasTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJCJICH aToMa, aTOMHOTO spa 1
KBAHTOBOM MOJICJIU CBETA;



pa3nuuaTh yCIOBUS (TpaHUIbl, O0JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJB3Y OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTpUUECKOro 3apsiga, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMArHUTHOM  WHAyKiuu, npaBuio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAJbHONH  TEOpUU
OTHOCHUTEJIbHOCTU DUHINITEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MACCOBOT'O YHCENI U DHEPTUU B SIJAEPHBIX PEAKIMIX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONMKCHIBATh (PU3UYECKUE TPOLIECCHl M SIBICHUS, HCIOIb3Yys BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIAS CUJIa CAMOMHAYKUIHWH, SHEPrUsi MAarHUTHOTO MOJIA
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBSA3H sIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMATHUTHAS UHYKIIMS, CAMOUHTYKIIUS, PE30HAHC, UHTEPPEPECHIIHS
BOJH, Audpakius, JUCIIepCUs, TMOJHOE BHYTPEHHEE OTpa)xKeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
aiep, ramMMma-usiydeHue snaep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAMPABICHUE HHAYKIMA MArHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U300paKeHUE, CO3]aBaeMO€E IJIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJIA aHalm3a W OOBACHEHHS (U3UYSCKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAX, B MEKTaJaKTHUUYECKOU
cpeje; ABMKEHUsI HEOECHBIX TeJl, IBOIIOLNUHU 3BE3/] U BCelleHHOI;



OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHHUW, MpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI 1O  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MYECKUX BEIMYMUH, IPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
NIOJIYYCHHBIE PE3yNbTaThl MU J€JaTh BBIBOJ O CTaTyce IPEIOKEHHOU
TUIOTE3B;

OMKCHIBATH METO/bI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPAKTUKyMa M  Yy4eOHO-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

peuiaTe pacy€THbIC 3aJa4yd C SIBHO 3aJaHHOW M HESBHO 3aJaHHOU
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarolMe TpeOOBaHUSIM 3a/add, IPUMEHATh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IPU HUCIIOJIB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHUU UMEIOIIUXCS JAaHHBIX, AHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PEUICHUSI ¢ YUETOM IMOIYYEHHBIX
pe3yibTaTOB;

pemaTth KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PACCYKJICHUI ¢ OMOPOI Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTHh TPUMEPHI BKIAJa POCCUUCKUX H 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
NeATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MYECKUMHU NPOLECcCaMu, C



MO3UIMI 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN
HAayKd ¥ TEXHOJIOTUH JUIi JajbHEWIIero pa3BUTHUSA 4YeJIOBEYECKOTO
00IIIECTBA;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCMOJIb30BATh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTUM MJI TIOHCKa, TEepepadOTKU U TpPEAbSBICHUA Y4eOHOW H
HAYYHO-TIONYJISIPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMU, TOJYUYEHHOM M3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMalMio ¥ OLEHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUY;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHWKW B MpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEIOBATENLCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAIBHBIX pOJEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKIJAJ KaXXJOTO U3
YUaCTHUKOB TPYIIIHI B PEHICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATH MOTUBALUIO K Oyaylien npohecCUuOHANBbHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IlpakTuuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 Hayunblif MeTO/ MO3HAHUS TTPUPOIBI 6 bubmorexa HOK
' i A PHPOA https://m.eds00.ru/f16b68d7
Hroro o pasneny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21| Kusemarika 10 . https://m.eds00.ru/f16b68d7
bu6mmoreka [IOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
n bubmuorexa [JOK
23 Cratika TEpAOTO TeNA > 1 https://m.edsoo0.ru/f16b68d7
bu6nmoreka [JOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
. bubnmoreka [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edso0.ru/f16b68d7
3.2 Tepmoannamuka. TerioBbie MaITMHBI 20 1 bubmmorexa LOK

https://m.edsoo.ru/f16b68d7



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

33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 bubnuoreka [IOK
' epeXo/Ibl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
4.1 dueKTpitieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 24 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
4.3 ToKit B pasnHHbIX Cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. DUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>1 Dusirieckiit MpaKTHKYM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pazueny 16
bu6mmoreka [JOK
Hrorosoe nostopetiie 10 https://m.edsoo0.ru/f16b68d7
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumMeHoBaHuUe pa3iejioB H TeM uu(poBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. OJIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Martitiioe nosie 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 IEKTPOMATHHTHAS HHAYKLHA 13 . https://m.edso00.ru/39859¢f1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 MexaHuueckue KojaeOaHus 10 https://m.eds00.ru/39859ef1
bu6mmorexa [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859¢f1
53 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 10 1 bubnnorexka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bu6mmorexa [IOK
24 Onrika 25 1 https://m.edsoo.ru/39859ef1
Hroro mo pazueny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmorexa [IOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢f1
Wroro no pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIlu3M 15 bubmorexa [JOK
' PIYCKYIAP Y https://m.edsoo.ru/39859¢ef1
bu6mmoreka [IOK
e Pusuxa atoma S https://m.edsoo.ru/39859¢ef1
43 ®u3rKa aTOMHOTO /1pa U 3JIEMEHTapPHBIX 5 bubnunoreka [HOK
' YaCTUIL https://m.edso00.ru/39859¢f1
Htoro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuorexa [JOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 htts://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHICCKHI MPAKTHRYM 16 16 https://m.edso0.ru/39859ef1
Hroro no pazneny 16
Pa3znen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011IeHne
71 IIPEIMETHOTO COIEP>KAHUS U OTIbITA 15 bubnuoreka [IOK
' JESTEIbHOCTH, TPUOOPETEHHOTO NPU https://m.eds00.ru/39859¢f1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
HToroBoe moBTOpEHHE 10 bubmorexa [JOK

https://m.edso0o0.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 4 16
IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC
KonuyecTBo yacos
Ne Hara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTeibHbIEC peCypcChl
padoThI padoThI
Odusznka — pyHIaMeHTaIbHas bu6mmoreka [IOK
1 1
HayKa o MpUpojie https://m.edsoo.ru/1beef346
Hayunsblii MeTOI TO3HAHUS U
2 METO/Ibl UCCIIETOBAHUS 1 bubmmorexa HOK
. https://m.edsoo.ru/3a7fde29
bu3HYeCcKuX SIBICHUIN
DKCHEepUMEHT U TeOpus B
3 MPOIIeCCe MO3HAHUS TIPUPOIBI. 1 bubnnoreka [JOK
HabGmronenue u sKCriepuMeHT B https://m.edsoo.ru/34c49931
¢buzuke
4 Crioco6b1 U3MepeHus 1 bu6nuorexa [IOK
(bu3NYECKUX BEINYNH https://m.edsoo.ru/ca2def03
AOCOmIOTHAS U OTHOCUTEIbHAS
5 MOTPEUTHOCTH U3MEPEHUI 1 bubmorexa HOK
P p https://m.edsoo.ru/7f18fda3
(bU3HYECKUX BETUYHH
MopnenupoBanue B ¢pusuke. Ponb
U MecTO (GU3HKH B
. bubmuotexa [JOK
6 (opMHpPOBaHUN COBPEMEHHON 1

HaY4YHOH KapTHHBI MHpa, B
IIPAKTUYECKON AESITEIbHOCTU

https://m.edsoo.ru/eabbdedl
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monei

MexaHn4uecKkoe IBUKEHUE.
CucreMa oTcyera.

7 OTHOCHUTEIBHOCTH bubmuorexka [JOK
MEXAaHUYECKOr'0 JABHKCHUS. https://m.edsoo.ru/e9a52f02
[Ipsimast u oOpaTHas 3a7auu
MEXaHHUKHU
Panuyc-BekTop MarepraibHON
TOYKH, €r0 MPOEKIIUH HA OCU

8 KoopauHat. TpaekTopus. bubanorexa HOK
I[Tepememenne. CxkopocTs. Mx https://m.edsoo.ru/30a108a5
MIPOSKIIMH HA OCU KOOPMHAT
PaBHOMepHOE NpAMONTHHEHHOE

9 newkenue. I padudeckoe bubnnoreka [JOK
OINMCAHUE PABHOMEPHOTO https://m.edso00.ru/89ba7190
MPSIMOJTMHEHHOTO JIBUKCHHUS

10 CnoxeHue nepeMereHuii u bubnunoreka [JOK
ckopocrel. Pemenue 3anau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BH>KEHUE.
MrHoOBEHHas1 CKOPOCTb.

11 VYckopenue. IIpsmonuneiinoe Bubnuorexa LIOK

https://m.edso00.ru/a99549a7

JBUKEHHE C TTIOCTOSTHHBIM
YCKOPEHUEM
['padpuaeckoe onmcanue

12 MPSIMOJIMHEHHOTO IBU>KEHHUSI C bubmmorexa [TOK

https://m.edso0.ru/b7560bbf

MOCTOSTHHBIM YCKOPEHUEM

13 CBoOomHOe masienue. Y CKopeHue bubnmoreka [JOK

CcBOOOIHOTO ITaJICHNUS.

https://m.edsoo.ru/f738109c



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c

3aBUCUMOCTbh KOOP/AMHAT,

CKOPOCTH, YCKOPEHUS OT BPEMEHU

U UX rpaduku

JIBukeHue tena, OpOIIeHHOTO

bu6mmoreka [JOK

14 IIOJ] YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneliHoe 1BH>XEHUE.

JIBuKeHHe 1Mo OKPY>KHOCTH.

15 VYrioBas 1 JIMHEWHAs! CKOPOCTb. bubnunoreka [JOK
[Tepuon u wacrora. https://m.edsoo.ru/33196fbe
LlenTpocTpeMHUTENBHOE U TIOJIHOE
YCKOpEHHE

16 KonTponbhas pabota no Teme bubnmoreka [JOK
"Kunematuka" https://m.edso0.ru/1242f32e
[Iepssbiit 3axk0H HproTOHA.

WuepunanbHble CUCTEMBI

17 orcuéra. I TpuHuun bubnuoteka [JOK
OTHOCUTENBHOCTH [ 'anumes. https://m.edsoo.ru/5a9e4a64
HeunnepuuanbHble cucTEMbI
OoTCYETa

18 Cuna. PaBHoaeiCTByIOIIAs CHIIA. bubnnorexa [JOK
Bropoii 3akon HetoTona. Macca https://m.edso00.ru/141d3837

19 B3aumopeiictBue Ten. Tperuit bubnunoreka [JOK
3akoH HproTOHa https://m.edso00.ru/57dba505
[IpuHUIMD cynepno3uuu cuil.

20 PepmeIL{IHe 3aﬂy1;qpﬂa HpL:/IMeHeHI/Ie bubmorexa HOK

https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA

21 3aKOH BCEMUPHOIO TATOTEHUS. bubnuorexa [JOK

OKBHUBaJCHTHOCTD

https://m.edsoo.ru/9aba2b0a
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IPaBUTALMOHHOW U HHEPTHOMN
MacChbl

Cuna TsKeCTH U YCKOpeHUe

bu6mmoreka [JOK

22
¢BOOOIHOTO ITaIEHUS https://m.edsoo.ru/22757f26
JIBukeHE HEOSCHBIX TET U UX

93 HCKYCCTBEHHBIX CITyTHUKOB. bubnmoreka [JOK
ITepBas kocMUYeCcKasi CKOPOCTb. https://m.edsoo.ru/11abfa0Oa
3akonsl Kennepa

24 Cuita ynpyroctu. 3akoH ['yka. bubmmoreka [JOK
Bec tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BubI

P Pip bubmuoreka [JOK
CUJI TpeHusl. J[BuxeHue B
25 KHIKOCTH H £a36 ¢ VIETOM CHLIEL https://m.edsoo.ru/1fa86499
8 yi https://m.eds00.ru/2ch29676
COTIPOTHUBIICHHUSI CPEIIBI

26 Hasnenue. [ uapocrarndyeckoe bubmuoreka [JOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO.

97 IloctynarensHoe U bubnuorexa LIOK bubamnoreka
BpAIllaTEJIbHOE IBUKEHUE IIOK https://m.edsoo.ru/2b95d57e
TBEPJOTO Tesa

28 MoOMEHT CHJIbI OTHOCUTEIBLHO OCH bu6mmorexa [IOK
BpaileHus. Iliedo cuibl https://m.eds00.ru/653d3459
CrioxxeHue cuil, MPUIIOKEHHBIX K
TBepaoMy Teny. LleHTp TsoxecTn

promy rexy. Llertp Butmmorexa [OK
29 Tena. Y CIIOBUS PaBHOBECHS
https://m.edsoo.ru/9aa79a7d
TBEpAOro Tena. Bunbl
paBHOBeCHUS
30 Pemenne 3amau bubmunoreka [JOK
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https://m.edsoo.ru/dclcaacO

KonTtponsHas pabora o Teme

31 "Muaamuka. CTaThKa TBEPIOTO bubnnorexa [IOK
LM P https://m.eds00.ru/9f5a574c
Tena
Nmnynbc maTepuaibHON TOYKH,
CUCTEMBI MaTCPUATBHBIX TOYCK.
32 LlenTp Macc cucTembl bubmmorexa [TOK
P https://m.eds00.ru/4bb8294b
MaTepualbHBIX TO4eK. Teopema o
JBUKCHHUH [IEHTPA Macc
HMnynbC CUITBI U U3MEHEHHE
UMITyJIbCa TeJla. 3aKOH bubnuoreka [IOK
33
COXpPAaHEHHUS UMITYJIbCA. https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MowmeHT uMmItynbsca
MaTepUAIbHON TOYKHU.
34 [IpencraBieHre 0 COXpaHEHUU bubmmorexa [JOK
peA P https://m.edso0.ru/d6532eb9
MOMEHTA UMITYJIbCa B
[EHTPATBHBIX MTOJISIX
bu6mmoreka [JOK
35 Pemenwue 3amau
A https://m.eds00.ru/f7706d63
Pabota cuibl Ha MaioM U Ha
36 KOHEYHOM TepEMEIICHHUH. bu6nuorexa [IOK
I'paduueckoe npencraBneHue https://m.eds00.ru/913974c7
paboThl cuibl. MOIITHOCTD CHITBI
Kunernueckas sneprus. Teopema
37 00 MU3MEHEHUN KHHETHICCKON bubmmorexa [JOK
. https://m.edsoo.ru/9abe2e74
SHEPTUU MaTePUATBHON TOUKH
38 ITorenmnunanspuble 1 bu6nmoreka [JOK
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HCTIOTCHIUAJIBbHBIC CUJIBI.

[TorenuumaneHas 3aeprus. Bropas

KOCMHYCCKasA CKOPOCTh

https://m.edsoo.ru/554bafcc

TpeTBﬂ KOCMHUYECCKaA CKOPOCTh.

CBs13b pabOTHI HEMOTEHIIMATBHBIX

CHJI C UBMCHCHUEM

bu6mmoreka [JOK

39
MEXaHUYECKOW SHEPTUN CUCTEMBI https://m.edsoo.ru/f57b4e01
TeN. 3aKOH COXPaHEHUS
MEXaHUYECKOM dHepTuu
VYpyrue u Heynpyrue
40 CTOJIKHOBEHUS. Y paBHEHHE bubnunoreka [JOK
bepnynnu nis uaeansHOM https://m.edsoo.ru/f30f43b6
KUIKOCTH
KonTponbhas pabota no teme
41 "3aKOHBI COXpPAaHEHUS B bubmmorexa [JOK
| P https://m.edsoo.ru/474e7c4a
MEXaHUKe
PazButue npencrasnenuii o
42 npupoze TemioTsl. OCHOBHBIE bu6nuorexa [IOK
nonoxenus MKT. Iuddysus. https://m.edsoo.ru/b0a4445f
bpoyHOBCKOE IBH>KEHUE
Crpoenue ra3oo0pa3HbIX,
KUJKUX U TBEPJIBIX TEIL.
43 Xapakre BI/II:KGHI/I}I u bubmmorexa [TOK
P pvzl https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBUS YaCTHI]
BElIeCTBa
Macca u pazMepsl MOJIEKYI
PasMep Y Bu6nuoreka LIOK
44 (aromoB). KonnuecTBo BelecTa.

[TocTostnnas ABoraapo

https://m.edsoo.ru/c5b72ab7
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45 Temneparypa. Teriosoe bubnuoreka [IOK
pasHoBecue. [lIkana Llenscus https://m.eds00.ru/0070d493
bu6mmoreka [JOK
46 Pemenne 3axa- https://m.edsoo.ru/1531aba5
bu6mmoreka [JOK
47 141 iras. I’
AICAIDHBII Ta3. £ G30BIC SaKOHH https://m.eds00.ru/1deb2367
48 YpaBHenue Menpeneena- bubnnoreka [JOK
Knaneiipona. Pemenue 3amau https://m.edsoo.ru/8d12c328
49 AOcomoTHas Temneparypa. bubnunoreka [JOK
3akoH /lanbToHa https://m.edsoo.ru/14e02d1f
H3omponecchl B UI€alIbHOM rasze
50 c HOCI”EOFI[IHHBIM KOJI;I/I‘ICCTBOM bubmiorexa LIOK
https://m.eds00.ru/68878d51
BEIIleCTBa
I'paduueckoe npeacraBieHne
51 Hfog) OIIECCOB: I;ISiTe Ma bubmiorexa LIOK
pont ' pMa, https://m.eds00.ru/1344327b
M30xX0pa, u3odapa
bu6mmoreka [JOK
52 0] MKT
CHOBHOC ypapHeHe https://m.eds00.ru/c8094721
bu6mmorexa [IOK
53 P
CHicHie sazat https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeHel KHHETUYECKON IHepruen https://m.edsoo.ru/c38af875
MOCTYMNAaTEeNFHOTO TETJIOBOTO
JBUKEHUS €€ YacTHUII
55 O06o0meHre U cucTeMaTru3aIus bubnuotexa [JOK
3HaHu# 1o teme "OcnoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbHas pabora o teme bub6nuorexa [IOK
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"OcHoBsl MKT"

TepmonnHaMuueckas cucTema.
3ajaHve BHEIIHUX YCJIOBUM IS
T/ cucremsbl. BHenHnue u
BHYTPEHHHUE MapaMeTphI.

https://m.edsoo.ru/13adad59

bu6mmoreka [JOK

57
[Tapamerper T/] cuctemsl kak https://m.edsoo.ru/5f8d38a3
Cpe/HHEe 3HAYCHUS BEJTNYMH,
ONHCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
Hynesoe naugano
TEPMOJIMHAMHUKH.
58 CaMonIpou3BOIbHAS PeaKCals buGnnorexa [IOK
P p https://m.edsoo.ru/8ec512f0
TJI cuctemsl K TENJIOBOMY
PaBHOBECHIO
Monenp nieansLHOro ra3a B
59 TEPMOIUHAMUKE. Y CIIOBUSA bubmorexa [IOK
P . https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOW MOJIEIN
YpaBHeHue Menzeneena-
60 Kmnanetipona u BeIpakeHue i bubmnorexa [IOK
p N p https://m.edsoo.ru/bal178d0
BHYTPEHHEH HEpruu
Beipaxenue i1 BHyTpeHHEN
SHEPIUH OJJHOATOMHOI'O
61 AAeaIbHOro rasa bubmorexa [IOK
' https://m.edsoo.ru/ac5cacls
KBa3zucraruueckue u
HECTATUYECKUE MPOIIECCHI
DnemeHTapHas paboTa B
bu6mmorexa [{OK
62 TepMoJAMHaMUKe. Boruncienue

paboThI 1o rpaduKy mporecca Ha

https://m.edso0.ru/741d5738
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pV-auarpamme
Tennonepenaua kak crnocod
U3MEHEHUs BHYTPEHHEH SHepruu

bu6mmoreka [JOK

63
TJI cuctembl 6€3 COBEpIICHUS https://m.edso00.ru/3d734561
paboTsl
64 KonBek1us, TemIonpoBOJHOCTb, bubmuoreka [JOK
W3JIy4YeHHE https://m.edso0.ru/157b54cd
KonmaecTBO TENIOTHI.
TermnoémkocTs Tema. Y aenpHas 1
65 MOJISIpHAS TEINIOEMKOCTH bubmorexa HOK
P https://m.edsoo.ru/7ba67355
BelllecTBa. Y IelbHas TEIIoTa
CropaHus TOIUIMBA
Pacuér konuyecTBa TEIUIOTHI IPH bubmmoreka [JOK
66
TerIoneperaye https://m.edsoo.ru/l1db5ad4e
[TousTie 06 aguabaTHOM
67 nporecce. IlepBolif 3aK0H bubmorexa LOK
potl - Hep https://m.eds00.ru/d8098824
TEPMOIUHAMUKHN
KonunuecTBo TeminoTsl U padota
68 KaK Mepbl U3MEHEHHUS bu6nuorexa [IOK
BHyTpeHHEN 3Heprun T]] https://m.edsoo.ru/b047alcd
CHCTEMBI
Bropoii 3akoH TepMOAMHAMUKH
JUTSL PABHOBECHBIX U
69 HEPABHOBECHBIX MPOIIECCOB bubmorexa LHOK
p pont ' https://m.edsoo.ru/c6f4f464
HeobpaTumocTs IpupoIHBIX
MIPOIIECCOB
70 [IpuHIUITBI AERCTBUS TEMIOBBIX bu6mmoreka [{JOK

MamuH. KITJ]

https://m.edsoo.ru/2e945513
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71 MakcumanbsHoe 3nauenue KIT/I. bubmuorexka [JOK
Hukn Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [JOK
72 Pemerre sanas https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTICKThI
HCITO0JIb30BaHUS TEILIOBBIX
73 nsurareneit. TemnoBoe bubmmorexa [TOK
. https://m.edso00.ru/9867aaar
3arpsi3HEHUE OKPYKaroIIeh
CpeIIbI
bubmuoreka [JOK
& Pemterre 3azat https://m.edso00.ru/c8c70432
O06o001IeHre U CUCTEMAaTH3 AL
75 3HAHUU 10 TEME bubnmoreka [JOK
"Tepmonunamuka. TernoBbie https://m.edsoo.ru/28d62b3f
MaIIuHEBL"
KonTponbnas pabora no teme
76 "Tepmonunamuka. TerioBbie bubmorexa [IOK
" https://m.edso0.ru/1b6e26c5
MaIIuHbI
[TapoobpazoBanue u
77 KoHJeHcauus. Mcnapenue u bu6mmoreka [JOK
KHIIEHUE. Y IeJbHas TEIUIoTa https://m.edsoo.ru/6f8e6777
napooOpa3oBaHus
HacepimeHHbie 1 HEHACHIIICHHBIC
napbl. KauecTBeHHas
78 3aBUCHUMOCTbD IIJIOTHOCTHU U bubnmoreka [JOK

JIaBJIEHUS HACBHILLIEHHOTO napa oT
TeMIIEpaTypsl, UX HE3aBUCUMOCTH
0T 00BhEMa HACKIIIIEHHOTO Tapa.

https://m.edsoo.ru/f5¢17d02
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3aBUCUMOCTh TEMIIEPATYPBI
KUTICHHS OT JIaBJICHUS B
KHUJIKOCTH

Bnaxnocts BO3ayXxa.

bu6mmoreka [JOK

7 A
o OcoMmOTHas 1 OTHOCHTEIIbHAA https://m.edso0.ru/30ebbb79
BIIQXKHOCTh
bu6mmoreka [JOK
P

80 crierie st https://m.edso00.ru/18e95ff3
Tépnoe Teno. Kpucraminueckue

81 1 amopdHbIC Teaa. AHU3OTPOIHS bubmorexa HOK

. p ’ R https://m.edsoo.ru/20a88a03
CBOMCTB KPUCTAJIJIOB
[InaBrnenue u KpUCTaIIN3ALIUS.
bubmuoreka [JOK
82 VY nenpHas TEILIOTA IJIaBIIECHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarnus
Jedopmaruu TBEPIOTO TENA.

83 Pactsxenue u cxatue. COBur. bu6mmorekxa [IOK
Mogyns FOnra. [Ipenen ynpyrux https://m.edsoo.ru/dalaab10
nedopMmaruit
TennoBoe pacmmpenue

84 JKAJIKOCTEN Y TBEPJIBIX TEII. bubnuotexa [JOK
AHTapMOHHU3M TEIUIOBBIX https://m.edsoo.ru/7baSedf2
KoJIe0aHUI YacTHI] BEIIeCTBa

85 [Ipeo6pa3oBanue sHEPTUU B bu6nuorexa [IOK
(ha3oBBIX TIEpEXx0aax https://m.eds00.ru/97a0672f

bubmuorexa [JOK

86 YpaBHEHHE TeMI0BOro baranca https://m.edsoo.ru/ab1521fb

87 Pemenue 3amay bubnmorexa LOK

https://m.edsoo.ru/8ab7f40d
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[ToBepXHOCTHOE HaATSKEHUE.

Kanunnspueie siBiaeHusl. Eub OK

JlaBiieHne o UCKPUBJIEHHOM 1 ubnnotexa I
https://m.edsoo.ru/b42f1f97

MMOBEPXHOCTHIO KUJIKOCTH.

®opmyna Jlamaca

O06o001IeHNEe U CHCTeMAaTH3aIINS

3HaHUM 10 TeMe "ArperaTHbie 1 bubnmoreka [JOK

COCTOSIHMS BelecTBa. @a3oBbie https://m.edso00.ru/0b52575c

nepexomnl"

KonTtponpHas padora o Teme

"ArperaTHble COCTOSIHUS 1 1 bubmmorexa [JOK
https://m.edsoo.ru/7dc2a739

BeniecTBa. Pa3zoBble NEPexobl"” :

DneKkTpu3anus Ten u eé

MPOSIBICHUS. DIEKTPUUECKUN BuG OK

3apsn. JBa BUIA 3IEKTPUUECKHUX 1 ubnnorexa [

n https://m.edsoo.ru/laff445f

3apsioB. [IpoBoHUKH,

JUAJICKTPUKU U TTOTYIIPOBOTHUKHI

DNEMEHTAPHBINA ANEKTPUIECKUI BuG OK

3apsil. 3aKOH COXpaHEHUs 1 nomorexa I
https://m.edsoo.ru/f49afd24

AIEKTPUIECKOTO 3apsiia

Bzaumopencreue 3aps10B.
bubnuotexa [JOK

Toueunsble 3apsiabl. 3aKOH 1 nommoreka L1

K https://m.edso00.ru/445b7746

yJIOHa

bu6mmorexa [{OK

Pemenue 3agau 1 https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc

95 Onektpuueckoe mose. Ero bubnmoreka [JOK
JIEWCTBUE HA DJIEKTPUUYECKUE https://m.edsoo.ru/05c6bfal
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3apsiibl
Hanpspk€HHOCTD 31EKTPUYECKOro
nostst. [IpoOubIii 3apsn. Jlnaum

96 HaIpPsHKEHHOCTH JIEKTPUUYECKOTO bubmorexa HOK
https://m.edso0.ru/3dac6957
nosist. OTHOPOIHOE
AIEKTPUUECKOE TOJIe
[ToTeHunanbHOCTD
97 ANEKTPOCTATUYECKOTO MOJISL. bubnunoreka [JOK
Pa3sHocTh MOTEHIINAIOB U https://m.edsoo.ru/80021447
HaTPsDKEHUE
[ToreHuuanbpHas SHEPrus 3apsaa
08 B 3JIEKTPOCTATHYECKOM I10JI€. bubnmoreka [JOK
IMorennuan https://m.edsoo.ru/af5fa389
AIEKTPOCTATUYECKOTO MO
CBs13b HAPSHKEHHOCTHU TOJIS U
99 Pa3HOCTU MOTEHIMAJIOB ISl bubmorexa HOK
https://m.edsoo.ru/df7a6838
AIEKTPOCTATHUECKOTO OIS
100 [IpuHDMn cynepno3unun bubnnorexa [JOK
ANEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6e
bu6mmoreka [JOK
101 Penterme saza https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsiaa. [Tone bubnunoreka [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsIKEHHOTO
103 no o0béMy mapa. [lone bubmuorexa [IOK
PaBHOMEPHO 3apsKCHHOU https://m.edsoo.ru/f7a665ee
OECKOHEYHOM TIOCKOCTH
104 [IpoBoaHMKY B bu6nmoreka [JOK
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3JIEKTPOCTATUYECKOM I10JIE.
VYcnoBue paBHOBECUS 3aps/I0B

JIMdIIeKTpUKY ¥ OJTYIPOBOAHUKI

https://m.edsoo.ru/32405eab

bu6mmoreka [JOK

105
B 3JIEKTPOCTATUYECKOM I10JI€ https://m.edso00.ru/060ebab5
Konpnencarop. D1neKTpoéMKOCTh
106 KOHJIEHCcaTOpa. DIEKTPOEMKOCTD bubmmorexa LIOK
A pa. p https://m.eds00.ru/845b473
MJIOCKOTO KOHACHCaTopa
[TapannenbHoe coeiMHEHNE bubmmorexa [IOK
107
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenpbHOE COETMHEHNE bu6mmoreka [JOK
KOHJICHCATOPOB https://m.edso00.ru/1e992920
109 DHeprus 3apsyKeHHOr0 bubmmoreka [JOK
KOHJICHCaTOpa https://m.edsoo.ru/73a34f18
bubmuoreka [JOK
110 Pemenne 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
BIDKEHHE 3apsyKEHHOM YaCTHIIBI
111 fo HOPO H01\1:/)1 JNIEKT I/I‘I@CKON? bubmorexa LOK
FIHOPOZL p https://m.edsoo0.ru/8341d6ac
moJie
112 Pemenue 3amau
O00011eHNEe U CUCTEMATU3 AL
113 3HaHU 110 TeMe "DIIEKTPUIECKOE bubmmorexa [TOK
| P https://m.eds00.ru/5752603f
oJie
114 KonTponbhas pabota no teme bubnuorexa [IOK
"Onektpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna toka. ITocTOSHHBIN TOK.
bu6nmoreka [JOK
115 VYcnoBus cyiiecTBOBaHUS

MOCTOAHHOTI'O DJICKTPHYCCKOT'O

https://m.edsoo.ru/233311b5



https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5

TOKa

Ucrounuku Toka. Hanpsixenue u

bubmuoreka [JOK

116
OJ1C https://m.edso00.ru/0839a115
117 3akon OMa 11 yyacTKa LEIH. bubnmoreka [JOK
DIIEKTPUUECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
OJIHOPOJIHOI'O ITIPOBOJIHUKA OT €ro bubnuoreka [IOK
118
JUTMHBI Y TJIOIIAAN OTIEPEYHOTO https://m.edso0.ru/95fcdf51
CeUYeHHUS
119 Y aenpHO€ CONPOTUBIICHUE bu6mmoreka [JOK
BerecTra. Pemenue 3agau https://m.eds00.ru/437f8300
ITocnenoBarenbHOE,
120 napajuieibHOEe, CMEIIaHHOE bubmorexa OK
P ’ https://m.edso00.ru/236f7e07
COCIMHCHHE MPOBOIHUKOB
Pacuér pa3zBeTBIEHHBIX
121 aJIeKTpuueckux nemnei. [Ipasuna bubmmorexa [TOK
P P https://m.eds00.ru/1794cf37
Kupxroga
bu6mmoreka [IOK
122 P
CHicHie sazat https://m.eds00.ru/3881b469
123 PaGora snexTpuueckoro Toka. bubnnorexa [JOK
3axoH Ixoyns —JleHua https://m.edsoo.ru/a3605c5¢
bu6mmoreka [JOK
124 P
CHicHie sazat https://m.eds00.ru/6761bfOf
MOIIHOCTD 3JIEKTPUUYECKOTO
125 Toka. TemnnoBas MOITHOCTE bubmorera [JOK
) B ’ https://m.eds00.ru/99750a6f
BBIZICIIIEMAas Ha Pe3UCTOpe
126 Pemenue 3amay bubmorexa [IOK

https://m.edsoo.ru/eb72fc24
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O/1C u BHyTpEHHEE

bu6mmoreka [JOK

127
COIIPOTUBIICHUE NCTOYHUKA TOKA https://m.edsoo0.ru/72d453af
3axoH Oma i1 MOJIHOU
128 (3aMKHYTOM) 3JIEKTPUUYECKON bubmorexa HOK
T p https://m.edsoo.ru/221f40fb
LN
bu6mmoreka [JOK
129 Pelenne 3axad https://m.edso0.ru/35800679
bubmuoreka [JOK
130 MoIHOCTE HCTOYHHKA TOKA https://m.edsoo.ru/a0ae51d8
bubmuoreka [JOK
131 K
3 OPOTROE SaMbliaiie https://m.edso0.ru/546f5632
132 Konnencarop B nenu bubnuoreka [IOK
IMOCTOSTHHOT'O TOKAa https://m.edsoo.ru/35368f3e
bubmuoreka [JOK
133 Pemenne sanas https://m.edsoo.ru/4410cef0
Pentenne 3amad 1mo reme
134 "TToCTOSIHHBIN DIIEKTPUUYESCKUH bubmorexa [IOK
" P https://m.edso00.ru/a7340a29
TOK
Pentenne 3ama4 1mo reme
135 "HOCTO}IHHBII[ﬁ SIIEKTPUUECKUI bubmmorexa [TOK
" P https://m.eds00.ru/744261b8
TOK
Pemenue 3agad mo reme
136 "TToCTOSIHHBIN DIIEKTPUUYESCKUH bubmmorexa [TOK
" P https://m.edso0.ru/eb5d4687
TOK
O00011eHNEe U CUCTEMATU3 AL
137 3HaHui 110 TeMe "TlocTOSIHHBIA bubmmorexa [IOK
. https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUH TOK
138 KonTpomnpHas pabota mo Teme bubnmoreka [JOK
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"TToCTOSHHBIN NEKTPUYECKUI

TOK"

:‘)J'IeKTpI/I‘{CCKaH IIPpOBOAUMOCTD
Pa3IUuYHBIX BCIICCTB.

https://m.edsoo.ru/1885ddf1

bu6mmoreka [JOK

139 DIIEKTPUUECKHUI TOK B METaJLIaX. https://m.edsoo.ru/da794295
CBepXInpoBOAUMOCTh
DJIEKTPUUYECKUH TOK B pacTBOpax

140 U pacIuiaBax 3JIeKTPOJIUTOB. bubnunoreka [JOK
3akonbl Dapajes nis https://m.edsoo.ru/4b423491
AIIEKTPOJIN3A

141 DJIEKTPUUYECKHI TOK B raszax. bubmmoreka [JOK
[Tnaszma https://m.eds00.ru/92d92f76

142 DIIEKTPUUECKHUI TOK B BaKyyMe. bubmmoreka [JOK
Bakyymnbie npubopsl https://m.edso00.ru/2E+160

143 DIIEKTPUUECKUI TOK B bubnunoreka [JOK
MOJIyIIPOBOJIHUKAX https://m.edso0.ru/ab61c660

bu6mmoreka [JOK

144 [TomynpoBOIHUKOBEIE TPUOOPHI https://m.eds00.ru/83622200
Du3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHue CUIIbl TOKA U
HANPSDKEHUS B IENH
MOCTOSTHHOTO TOKA TIPY TTOMOIIIH

145 AQHAJIOTOBBIX U IIU(PPOBBIX bu6nuorexa [IOK

M3MEPUTENIbHBIX TPUOOPOB" MK
"3HaKOMCTBO C IU(PPOBOIA
nabopatopueit o Gpu3MKe.
[Ipumeps! usmepenus
($U3UUECKUX BEITMYUH MPH

https://m.edsoo.ru/5643ea56
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146

147

MOMOIIA KOMITbIOTEPHBIX
IaTYUKOB"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3y4yeHue HepaBHOMEPHOTO
JBUKEHUS C LIENbIO OIIPEIETICHUS
MI'HOBEHHOH ckopocTh"

DuU3nYeCKU MPAKTUKYM 10 TEME
"N3mepenune ycKkopeHus npu
MPSMOJIMHEITHOM
PaBHOYCKOPEHHOM JIBHXKCHHH T10
HAKJIOHHOM TIOCKOCTHU" WIIN
"HccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHHU NPHU
PaBHOYCKOPEHHOM JIBUKEHUH"

bu6mmoreka [JOK
https://m.edsoo.ru/f6292f5f

bubmuoreka [JOK
https://m.edso0.ru/6960b6ef

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKopeHus
¢BOOOIHOTO ITafieHUA" WiIn
"N3y4yeHue nBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

150

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3ydyeHue qBUKEHMS Teja 110
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJyJIFO CKOPOCTBIO" HIN
"HccnenoBaHue 3aBUCUMOCTH
nepuoJia oopalieHus
KOHMYECKOI0 MasiTHUKA OT €ro
napamMeTpos"”

®u3NYecKuil TPAKTUKYM 110 TEME
"M3MepeHue paBHOAECHCTBYIOLIEH

bu6mmorexa [IOK
https://m.edsoo.ru/bcf53514

bu6mmoreka [{OK
https://m.edsoo.ru/0b34db84
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151

CWJIBI TIPY JBWKCHUH OpyCKa 10
HAKJIOHHOM IIJIOCKOCTHU" UJIN
"ITpoBepka runoTe3bl 0
HE3aBUCUMOCTH BPEMEHHU
JBIDKEHUSI OpycKa 10 HaKJIOHHOU
IJIOCKOCTH Ha 3aJaHHOE
pacCTOSIHUE OT €ro Macchl"

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYrOCTH, BO3HUKAKOIIUX B
NpYyXUHE U PE3UHOBOM 00pasIie,
oT ux Aehopmanuu’ uiu
"N3yueHnne NBUKEHUS CUCTEMBbI
TEJI, CBI3aHHEIX HUTHIO,
MEPEKUHYTOMN Yepe3 NETKUil
0710K"

bubmuoreka [JOK
https://m.edsoo.ru/b55b81al

152

153

Du3nUeCKU IPAKTUKYM I10 TEME
"Nzmepenne kodddunrenta
TPEHMSI 110 BEJIMYUHE YTIIOBOTO
Kod(puImenHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JIBYDKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C NEPEMEHHBIM

K03 PHULIHEHTOM TpeHHs" UITN
"N3y4yeHne qBUKEHMS Ipy3a Ha
BaJly ¢ TpeHuem"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBECHs TBEPIOTO Tea,

bu6mmorexa [IOK
https://m.edsoo.ru/b83b1607

bu6mmorekxa [{JOK
https://m.edsoo.ru/4a04f4f7
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MMEIOIIETO OCh BpallleHus" Win
"KoHcTpynpoBaHue
KPOHUITEMHOB U pacy€T CUII
ynpyroctu" unu "U3yuenue
YCTOMYMBOCTHU TBEPIOTO TENA,
HMMEIOLIETro TUIOMA/b OMOPhI"

154

155

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3MepeHne UMITyJibca Tena Mo
TOPMO3HOMY ITyTH" WU
"H3MepeHue CUuibl TATH,
CKOPOCTH MOZENIN
3JIEKTPOMOOMIISL U MOLTHOCTH
cuibl Tru" unum "CpaBHeHue
M3MEHEHHUS UMITYJIbCa TeJla C
UMITYJIbCOM CUJIBI" WU
"UccnenoBanue coxpaHeHus
MMITyJIbCa IIPU yIIPYTOM
B3aMMOJECHCTBUM" WIIN
"M3MepeHne KHHETUUECKON
SHEPrUU Tejla 110 TOPMO3HOMY

yTH
Du3nUeCKU IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMHUUECKOTO
nporecca (PEKOMEHI0BAaHO
UCTIOJIb30BaHUE LU(POBOIA
nabopatopun)" win "U3yuenue
M30XOPHOTO Iporecca" uimn
"N3ydyenue n3o6apHoro
npouecca’ uinm "[IpoBepka

bubmuoreka [JOK
https://m.edsoo.ru/856fb28e

bubmuorexa [JOK
https://m.edsoo.ru/e0fe7e07
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ypaBHEHUS COCTOSIHUS"

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3Mepenue ynenbHOu
TEIIOEMKOCTH" MIIN
"UccnenoBanue nporecca
OCTBIBaHHMS BeliecTBa WiIn
"UccnenoBanue aqnadaTHOTO
npouecca" win "N3yuenue
B3aMMOCBSI3M SHEPTUHU
MEXXMOJIEKYISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhI
KUIIEHUS KUIKOCTEN"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" 1t
"M3MepeHune yAeIbHOM TEIIO0ThI
raBiaeHus apaa" uin "U3yuenue
CBOMCTB HACBIILIEHHBIX TApOB"
wiu "M3Mepenne abCcomoTHOM
BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl IapoB B OMEIEHUN".
N3mepenue kos¢puimenra
MIOBEPXHOCTHOT'O HATSXKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/2f2faa61l

bu6mmoreka [JOK
https://m.edsoo.ru/6b1a23b5

158

Pu3nUecKuil TPaKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus
SHEPTUU 3apsHKEHHOTO
KOHJIEHCATOpa B DYHEPTHIO
U3JTy4EHUs CBETOAMO0A" NN
"N3y4eHne MpoTeKaHus TOKa B

bu6mmorexa [{OK
https://m.edsoo.ru/ec424377
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LEIH, COJIepKALLEH
KOH/JIeHCcaTop" Win
"Pacnipenenenue pasHocTH
MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCIIeI0BATEIbHOM COSTUHEHUHN
KOHJICHCATOPOB"

Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue cMenaHHOTO
COCJIMHEHUS PE3UCTOPOB" WK
"N3mepenue yaenbHoro

159 COTIPOTHUBIICHHUS MPOBOJIHUKOB" bubmmorexa [JOK
\ https://m.eds00.ru/2b179d98
nn "UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HATIPSDKEHUS IS JTAMITBI
HaKaJIuBaHUs"
Du3nUeCcKU IPAKTUKYM I10 TEME
"Habmroienue snexktTponusa’ uiu
"Uzmepenue 3apsiga
OJTHOBAJIEHTHOTO MOHA" UIN
160 "HccnemoBaHue 3aBUCUMOCTH bubmmorexa [JOK
https://m.edsoo.ru/64b6e901
COTIPOTHUBIICHUS TEPMOPE3UCTOPA
oT temneparypsl” win "CHatue
BOJIbT-aMIIEPHOU
XapaKkTEepUCTUKU auoaa”
161 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHu# 110 Teme "Kunemaruka" https://m.edsoo.ru/ed017d93
162 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HaHui o Teme "J{uHammka" https://m.eds00.ru/3149956b
163 O000IIIeHNE U CUCTEMATU3ALUS bu6nmoreka [JOK



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
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https://m.edsoo.ru/3149956b

3gaHui 1o teme "Crartuka
TBepJoro Tena'"

O000111eHNE U CUCTEMATU3 AL

https://m.edso0.ru/0f9752ac

bu6mmoreka [JOK
164 i "3 1
SHAHMH TIO TEME aKOHI’,I, https://m.edso0.ru/6c0df9cc
COXPAHCHUS B MEXaHHUKE
O00011eHrEe U cCUCTEMATU3 AL
165 3HaHUM 1o TeMe "OCHOBBI 1 bubmuoreka [JOK
MOJIEKYJIIPHOKMHETHYECKOM https://m.edso0.ru/de148976
Teopun"
O00011IeHNE U CUCTEMATH3AIMS
166 3HAHUM MO TeMe 1 bubmuoreka [JOK
"Tepmoaunamuka. TemnnoBsie https://m.edsoo.ru/Obcc77cl
MalluHb"
O00011IeHNE B CHCTEMATH3ALIH
167 3HaHUU N0 TeMe "ArperaTHbie 1 bubnmoreka [JOK
cocTosiHuS BemecTBa. Ma3oBbie https://m.edsoo.ru/59ca5c91
nepexonpr”
O00011eHNEe U CUCTEMATU3 AL
168 3HAHUH 110 TeMe "DIEKTPUUECKOE 1 bubnmorexa LOK
" P https://m.edso0.ru/f2381c0c
rnoJje
O00011eHNEe U CUCTEMATU3ALIS
169 3HaHui 1o TeMe "TloCTOSHHBIIH 1 bubmorexa [IOK
o " https://m.edsoo.ru/3cae6dal
IIEKTPUICCKUI TOK
O0001IeHNE U CHCTEMATH3AIINS
170 3HaHM# 1Mo TeMme "Toku B 1 bubmorexa [IOK
" https://m.edsoo.ru/cc7681d4
Pa3TUYHBIX CpeIax
OBIIEE KOJIMYECTBO HACOB I10 170 16

[NPOT'PAMME
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
B3anmoneiicTBrE MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmmorexa [JOK
POBOA ' https://m.eds00.ru/487a8593
MaruautHoe nosie. I'unoreza Ammnepa
BekTop MarHuTHOM MHIYKIIUH.
2 [Tpun ppm CyIIepIIo3u I/IIZK MarHUTHBIX 1 bubmmorexa [JOK
P uH yrep " . https://m.edsoo.ru/4clabcch
nosiei. JImHuM MarHUTHOM MHIYKUIUH
3 MarauTHO€E 1oJie MPOBOIHUKA C 1 bubnmnorexa [JOK
tokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwiia Amniepa, e€ HanpaBJIeHUE U 1 bubnnorexa [JOK
MOJYJIb https://m.eds00.ru/26d9c5ba
bubmmoreka IIOK
5 P 1
CHICHHE 3311 https://m.edsoo.ru/a37a0c21
6 ITpumeHneHne 3akoHa Amnepa. 1 bubmmnoreka HOK
DeKTpoU3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U
7 MOJYJIb. JIBHKEHUE 3apSKEHHOM 1 bubmuoreka [IOK
YaCTHUIIbI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 Pemenwue 3ama 1
HICHHE Sa/ad https://m.edsoo.ru/504e98c7
b K
9 PaGora cunsl Jlopenia 1 nommorexa O

https://m.edsoo.ru/d518be4b
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bubnunoreka LIOK

10 Pemmterme 3272 https://m.eds00.ru/93617bd9
Ma O€ T0JIE B BEUIECTBE.
" Do eern o Bubnmorexa [IOK
CPPOMATHETHIN, Hap https://m.eds00.ru/30Ff9608
JTMaMarHeTUKH
o .
. cpCHOBHHe CBOI/ICTBEll_I BuGmorexa [IOK
CPPOMATHETHROB. LPUMEHEIHE https://m.eds00.ru/0b58190a
dbeppoMarHeTUKOB
13 Pemenne 3agau mo Teme "MarautHoe bubmuoreka [IOK
nose" https://m.edso0.ru/5b55¢307
14 Pemenue 3agad no reme "MarautHoe bubnuorexa [IOK
nose" https://m.edsoo.ru/41c4ae8a
SIBienue snexkTpoMa o
15 I HHKTTI:)KMB;I’E)TI; hliaFHHTHOfI bubmmorexa [IOK
HHAYIKIMH. 10 p https://m.edsoo.ru/b3efa0cl
WHIYKIAH
bu6nmorexa LIOK
16 IAC mEyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubnnorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKINY B ABUKYIIAXCS bubmuoreka [IOK
MIPOBOJHUKAX https://m.edso00.ru/0235cc02
but6mmorekxa [IOK
20 Peenne 3axas https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 Hpasro Jleria https://m.edsoo.ru/bbc22726
22 NnnykruBHocTs. KaTymika bu6muoreka [JOK
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HWHAYKTUBHOCTHU B LICTIU ITOCTOSAHHOI'O

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

TOKa
93 SBnenune camounaykiuu. JJ1C bubnmnoreka HOK
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsI KATYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHUTHOE 110JIE https://m.edsoo.ru/b3c0ad11
bubnunoreka LIOK
25 P
ctietie sazat https://m.eds00.ru/88f69d2b
26 O06o001IeHre U CUCTEMAaTH3aIHs bubnuorexa [JOK
3HAHUU 10 TeMe "DIeKTpoaruHaMuKa" https://m.eds00.ru/76484025
97 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarenbnas cuctema. CBOOOAHBIE BuG 10K
28 KoJjeOaHus. ['apMoHUYEeCcKre roJmoTeka
5 https://m.edsoo.ru/7c1db385
KoseOaHus
29 Kunematnueckoe 1 fuHaMu4ecKoe bu6mmoteka IIOK
OTMCcaHue KOoIeOaTeIbHbBIX JIBHKCHUM https://m.edso00.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
JTUHAMHUYECKOTO OMUCAHUS G OK
30 TrapMOHHUUYECKUX KOJIeOaHUH U3 nx h::sz'III/IIzT:;(Si):)_[ru 163699692
YHEPTreTUYECKOT0 U KHHEMATHYIECKOTO T '
OTIHCAHUS
but6mmorekxa [IOK
31 A a u (asa xosebaHuit
MIHTY 23 1 pa3a KoneGaHuh https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJleOaHUH.
32 [Tepron ManmbIx CBOOOIHBIX but6mmorekxa [IOK

KoJiIeOaHUIT MATEMATUYECKOTO
MasiTHUKa. [lepron cBOOOAHBIX

https://m.edso00.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

3aryxaromye KojaeOaHusl.

bu6nunorexa LIOK

33
Breinyxennble koiaebanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6nunorexa LIOK
34 ABTOKONIE0aHNA https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpoxk-koH(pepeunus "MexaHnUeCKHUe
36 KfﬂeGaHH;b BpM BIKAJIbHBIX Bubmiorexa HOK
3’3 https://m.edso0.ru/8ef587be
UHCTPYMEHTAxX
O0001IeHNEe U CHCTEMATH3AINS
37 3HaHUU 110 TeMe "MexaHndecKkue bubnnorexa [JOK
" https://m.edsoo.ru/eb84182f
KOJIEOaHUS
DNEeKTPOMAarHUTHbBIE KOJIeOaHMUs. bubnnoreka [JOK
38 N
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTUTYABI
39 3apsaga KOHAeHcaTopa ¢ aMIUINTY OO0 bubmorexa HOK
P g p M https://m.edso0.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUU B bubmuoreka [IOK
UJeaTbHOM KO0JIe0aTeTbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxaromye dIEKTPOMarHUTHEIE
41 KOJ‘I}:(;aHIij Brin >1<p €HHEbIE Bubmiorexa OK
' YA https://m.edso0.ru/5e668619
3JIEKTPOMArHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHJEHCATOp B [IENU NEPEMEHHOTO bubnnorexa [JOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karymika WvHIyKTHBHOCTH B LIETIH bubnuorexa [JOK
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IIEPEMEHHOI'0 TOKa

3akon Oma 1Sl JICKTPUYECKOM e

https://m.edsoo.ru/cfa307af
bu6nunorexa LIOK

44
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoiHocTh HEpeMEHHOI0 TOKA.
45 AMII:I[-J[II/IT Hoepn elCTBYIOIIIEE Bubmorexa HOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYCHHUE CHUJIbI TOKA M HANIPSHKEHUS
46 PesonaHc B dIIEKTPHUECKO LIETH Bubmorexa HOK
p 1 https://m.edso00.ru/087506df
bubnunoreka LIOK
47 Pemenue 3anas https://m.edsoo.ru/al6836a4
W neanpueiif TpanchopMaTop.
48 HHOI/ISBO CTBI; ne(be paqa Hp Bubmiorexa HOK
p a - TTEpeAl . https://m.edso0.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW SHEPTUH
DKOJIOTUYECKUE PUCKU ITPU
[IPOU3BOJICTBE IIEKTPOIHEPTUH.
49 Kp JIBT ):1 HCHOJ‘IBS:]faHI/IS{p bubmiorexa LOK
YARTYD . https://m.edso0.ru/a6f74d93
AIIEKTPOIHEPTHH B IOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
S0 Pemenue 3anas https://m.edsoo.ru/ee6677ed
bubmmoreka IIOK
51 Pemenue sanas https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATH3AIMS
52 3HaHI/II;II o TeMe "DIIEeKT OMEFHI/ITHLIC bubnnorexa LOK
P https://m.edso00.ru/401024a9
KoJiebanus"
MexaHu4ecKrue BOTHBI. but6mmorekxa [IOK
53
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmuorexa [{OK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTEepUCTUKH 3ByKa bubmmorexa LIOK
Y. Adpaxtep Y https://m.eds00.ru/138b6f09
Wndpassyk u yaprpa3syk. Lllymosoe Bu6muotexa [JOK
56 .
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl https://m.edso00.ru/7380038f
bubnunorexa LIOK
7 P
> ctietie sazat https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMArHUTHBIE BOJTHBI. bubnnoreka [JOK
H3nydeHue 3MeKTpOMarHuTHbIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprusi NEKTPOMArHUTHBIX BOJIH. bubnmnorexa [JOK
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 371IeKTPOMAarHUTHBIX BOJIH.
60 [IprMeHeHue IeKTPOMAarHUTHBIX bubmorexa LIOK
p p https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeneBuacHus. Paguonokamus. bubmmoteka IIOK
DIIeKTPOMarHuTHOE 3arpsi3sHEHUE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllen cpebl
62 KonTposabnas pabora no teme bubmuoreka [IOK
"Konebanus u BoiHbBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSMOIMHENHOTO bubnnorexa [JOK
pacIpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
64 3aKOHa MPSIMOJIMHEMHOTO Bubmmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacmpocTpaHEeHHs CBETa
65 OTtpaxenue ceta. [lmockoe 3epkano. bubnmnorexa [JOK
Cdepudaeckoe 3eprano https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue ceera. AGCOTIOTHBIN U bubmuoteka [IOK
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OTHOCHUTEIIBHBIN MOKa3aTeb
npenomiieHus. [loiHoe BHyTpeHHEee
oTpaxkeHue. [IpenenbHbiil yrou
IIOJIHOT'O BHYTPEHHETO OTPa)KEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3aga4u Ha npuMeHEHUE

67 3aKOHOB OTPAXEHUS U [IPETOMIIEHUS bubnnorexa LIOK
p p https://m.eds00.ru/49d830a9
cBeTa
Xop nydeit B mpusMme. ucnepeust
68 cBera. CloXXHBIA cocTaB 0eJIoro ceera Bubmiorexa OK
' ' https://m.edsoo.ru/d8elc3be
LBer
69 JInn3el. @OKyCcHOE pacCTOSIHUE U Bbu6mmotreka [JOK
onTuyecKas Cuiia JIMH3EI https://m.eds00.ru/60441359
20 [TocTpoenne n3o0pakeHuit B TMH3aX U Bbu6moteka [JOK
UX cUcTeEMaxX. YBeJINYESHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemenne 3a1a4 Ha mocTpoeHue
71 M300paKEHU, MOIIYYAEMBIX C bubnmorexa [JOK
p ’ yi https://m.edso00.ru/5a868f09
[IOMOILIBIO JTMH3
72 I'ma3 xak onTuyeckas cucreMma bubnmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenensl
73 vl I/IMeHI/IMOf:[TI/I re(leHﬂ HMYECKOH bubnnorexa [JOK
p p https://m.edsoo.ru/cd174a10
ONTUKU
74 CKopocTb cBETa U METO/BI €€ bubmmnoreka HOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
but6mmorekxa [IOK
& Hucnepeust ceera https://m.edsoo.ru/lel6cc6e
b K
76 WnTepdepenmus ceera nommorexa LO

https://m.edso0.ru/5fc0c638
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KorepenTHbie HCTOUHUKH. Y CIIOBUS

bu6nmoreka IIOK

" HAOJIIOACHNA MAKCHMYMOB H https://m.eds00.ru/c6416048
MHUHUMYMOB
bubmuorexa [IOK
8 Petteitte safa https://m.edsocI)l.ru/3061de2b
bubmmoreka [JOK
7 lpumenenne uurepeperniun https://m.edsocI)_.[ru/668edb08
bubmmoreka [JOK
80 Jludppaxuus caera https://m.edso:)_.lrullzed04b5
81 Judpakunonnas pemeérka. Y cioBue Bbu6moteka [JOK
HAOJI0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
bubmmorexa [JOK
82 Penterme saat https://m.edso:)_.lru/d580411a
83 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonsapusanus cera https://m.edso0.ru/e9890fe9
bubmuoreka [{OK
84 Pemerre 3a1as https://m.edSO(])_.[ru/c5608158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.eds00.ru/0b36363d
86 O0o00mIeHNe U CHCTEMaTH3aITHS bubnuoreka [{OK
3HaHui o teme "OnTuka" https://m.edso0.ru/8a14748b
87 Konrponbnas pabora no reme bubmuoreka [IOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
AJIEKTPOIMHAMUKYU U TIPUHLIUIL https://m.edsoo.ru/c9bd77ch
OTHOCHTEIIbHOCTH
89 [TocTynatel crienuaabHONW TEOPUH bubmmoreka [JOK
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OTHOCHUTEIbHOCTH
[IpocTpancTBEHHO-BpEMEHHOM

unrepBai. [Ipeobpazoanus Jlopenna.
YcioBue NpUYMHHOCTH.

https://m.edsoo.ru/c56f05ch

bu6nmorexa [IOK

90
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame1JIeHne BpPEeMEHH U COKpAIEHUE
JUTUHBI
01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubnnorexa [JOK
YJACTULILI https://m.edsoo.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U
92 HUMITYJIbCOM PEISATUBUCTCKOM YaCTHIIBI bubmmorexa [IOK
y p HpL https://m.edsoo.ru/b6258ffa
DHeprusi NOKos
93 PaBHOBeCHOE TEMIIOBOE U3ITyUYCHHE bubmmorexa [JOK
i https://m.edsoo.ru/f54035a5
bubnunoreka LIOK
o4 3aKOH cMellierns BiHa https://m.edso0.ru/1c5ff752
95 I'unmore3a M. I[1manka o KBaHTax. bubmmoteka IIOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
% DHEprIT M HMIYIBC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubnmnoreka HOK
CroneroBa. 3akonbl (hoTodPdexra https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHA 17151
98 dororddekra. "KpacHas rpanuma” bubmmorexa [JOK
P rpanHil https://m.edsoo.ru/01ef4556
dboTtordpdexra
99 Hasnenue cera. OnwiTh I1. H. bubmuoreka [{OK
Jlebenena https://m.eds00.ru/64b4f966
100 BomHOBBIE CBOMCTBA YaCTHIL but6mmoreka [IOK
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https://m.edsoo.ru/853a64fc
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https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
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https://m.edsoo.ru/f59cfcec

Bounsl ne bpoisa. /InuHa BoJIHBI e

. bubnuorexa [{OK
101 bpoits 1 pasmeps! 06H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIUH JBUKYIICHCS YaCTHIIBI
. bu6nmmoreka [IOK
102 Koprycky1pHo-BOHOBOH AyaisM https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bubmunoreka [JOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHud B MUKPOMHPE.
104 COO?Hg)HleHI/I}I He]?)r[ e eHéHH(I;)CTeﬁp bubmorexa [JOK
N e https://m.edso0.ru/65783dec
['eitzenbepra
bubnuoreka [{OK
105 Petenne rpaguueckux sazad https://m.edso0.ru/e70195bd
N bubnuoreka [{OK
106 Petierie pacuCrHbx saxa: https://m.edsoo.ru/ee9b3182
KonTponbhas pabota no remam: Bub 10K
" non _ HNOJIMOTCKA
107 OCHOBHUCTO ’ K"Op HYCRYBIPHO https://m.edsoo.ru/c3de891a
BOJIHOBOMH JTyaJTi3M
OIIBITHI 110 UCCIIEIOBAHUIO CTPOSHUS
108 aroma. Ilmanera iaﬂ MOJIC]Tb l:E)lTOMa bubmorexa [TOK
. P s https://m.eds00.ru/312b750a
Pezepdopna
bubmmoteka IIOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CniekTp ypoBHEN bu6muoreka [JOK
SHEPruY aTroMa BOJOpoAa https://m.edsoo.ru/cf74blla
111 CroHTaHHOE W BBIHYKJIEHHOE bubnunorexa LIOK
M3JIy4eHHE CBETA https://m.eds00.ru/f945d85c
112 Jlazep bubmuoteka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas moxens saapa
I'eiizen6epra-MBanenko. 3apsn u
MacCcoBO€ YUCIIO sapa. M30Tomsbl.
PangnoakTUBHOCTD

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKOH palM0aKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
u3ny4yeHus. Bousaue
PaAMOAaKTUBHOCTH HA KUBBIE
opranusmsl. Jlosumerpus

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cunbl. Jledekt Macco spa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobieMb! yrpaBisemMoro
TEPMOSIAEPHOIO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
AJIEPHOMN DHEPreTUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

116

117

118

MeTobl perucTpanuu u

HCCIICOOBAHUS DJICMCHTAPHBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENITOHBI.
[TpencraBnenne o CtannapTHON
Mozenu. KBapk-rirooHHas Mozienb
aZpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TémHas Marepust U TEMHas
sHeprus. EnuHcTBO Qusnueckoi
KapTHUHBI MUPA

OTaIbl Pa3BUTHA aCTPOHOMMUMH.

bubmmoteka IIOK
https://m.edsoo.ru/lac08a5b

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

bu6nunorexa LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

[TprMeHUMOCTH 3aKOHOB (PU3UKHU AJIs
00BSACHEHUS PUPOJIBI KOCMUYECKHUX

https://m.edsoo.ru/ad73e145

bu6nmoreka [IOK

119
00BEeKTOB. METOIbI aCTPOHOMHYECKHX https://m.edso0.ru/39c44028
HCCIICIOBaHUI
CoBpeMEHHBIC OIITHYECKHE
120 TEJIECKOIIBI, PAANOTEIIECKOIIBI buGnuorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(hepHast aCTpOHOMHMS
Bupg 3sésnnoro neda. Co3se3nus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIUMOE buGnuorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
NIBIDKEHUE
Conneuynast cucrema. CoJHIie.
122 CoJHeyHas aKTUBHOCTE. MICTOYHUK bubnnorexa [IOK
. https://m.eds00.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE31bI, NX OCHOBHBIE
123 xapakTepucTuku. [lnarpamma brbmmorexa [IOK
Paictep . P , https://m.eds00.ru/42169944
"CrIeKTpaIbHBIN KJIACC — CBETUMOCTD"
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LOK
. a https://m.edsoo.ru/b3ch766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEICTABIECHUS O bubmuoreka [IOK
MIPOUCX 0K ICHUH U dBOJonUK CoJHIa https://m.edsoo.ru/d09da494
1 3BE311. DTanbl )KU3HU 3BE3]
Mieunsiii [1yre — Hama ['anakTuka.
126 Tumne! ramaktuk. YépHble OLIPHI B bubnnorexa [JOK
- ep p https://m.edsoo.ru/7cd10a0a
AIpax TaJakTUK
127 Bcenennas. Paciuvpenue BeeneHHoM. bu6muoreka [JOK

3akoH Xab6mna. Teopus bonbuioro

https://m.edsoo.ru/3dbdf0d2
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128

B3phbIBa. PenukToBoe HU3JIy4CHUC

Macmrabnas ctpyktypa Beenennoii.
MeraranakTuka

bu6nunorexa LIOK
https://m.edsoo.ru/ce234633

129

130

131

Hepeménnsie npo6ieMbl aCTpOHOMUH

DuU3nYeCKui MPAKTUKYM 110 TEME
"NccneqoBanue MAarHUTHOT'O MOJIA
IMOCTOSIHHBIX MarHUTOB'" MJIN
"NccneqoBaHue CBOVCTB
(dbeppoMarHeTuKoB" UiIu
"UccnenoBanne ASHCTBHS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue cuiisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CUJIBI
AmMriepa OT cuJibl TOKa" WU
"OnpeeneHre MarHUTHON WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

bu6nunorexa LIOK
https://m.edsoo.ru/d37d9ffe

bubmuoreka [IOK
https://m.edsoo.ru/67361aef

bubnmorexa LIOK
https://m.edsoo.ru/fcae91e9

132

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue sBIEHUSA
AJIEKTPOMAarHUTHOW MHAYKIMU" UK
"OnpeneneHre HHIYKIIMH BUXPEBOTO
MarHuTHOTO MOJs"

https://m.edsoo.ru/c36658da

133

Pu3N4ecKuil TPAKTUKYM I10 TEME
"UccnenoBanue sBIEHUA
camouHaykiuu" win "COopka Moienn
3JIEKTPOMAarHUTHOrO reHeparopa’

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



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
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134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue mepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

bu6nunorexa LIOK
https://m.edsoo.ru/5d159d35

135

136

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHuEe SHEPTUU B
IPYXKUHHOM MasiTHUKE"

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBanue NepeMeHHOI0 TOKa
yepes M0CJIeJ0BATEIbHO COeIMHEHHBIE
KOHJIEHCATOp, KaTyLIKy U pe3uctop”
win "HccrnenoBanue paboThl
MCTOYHHKOB CBETa B IICTIH
MePEMEHHOTO TOKa"

bub6nmmoreka [IOK
https://m.edso00.ru/a28026hd

bubnuoreka [{OK
https://m.edso0.ru/89dc2d90

137

138

139

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3ydyeHue napaMmeTpoB 3ByKOBOM
BOJIHBI"

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHue nokasaress npeaoMIIeHUs
crexna" win "llonydyenue
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"

Du3nYeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJIKHUX JIUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSHUS
pacceuBaronuX JUH3"

bubnuoreka [IOK
https://m.edsoo.ru/b100661a

bubnmorexa LIOK
https://m.edsoo.ru/42569eal

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



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
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140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakmmu,
UHTEpEPEHINN U TTOJIAPH3AUN
ceera"

bu6nunorexa LIOK
https://m.edsoo.ru/8b7ac737

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUU
PEIATUBUCTCKUX YacTull (1o
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1€)"

bubnunoreka LIOK
https://m.edso00.ru/63756¢47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoM [ lnanka Ha
ocHoOBe uccienoanus Gorodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOa
U U3MepeHue noctosiHHoi Pundepra”

bubmmoteka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCoIB30BaHUEM J103UMeETpa”
win "M3yuenue nornomenus 6era-
4acTUL AIFOMUHHEM"

bubmmoreka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYecKuil TPAKTUKYM 110 TEME
"HaOnaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPWJIOKEHUN AJIs ONIPEACICHUS

but6mmorekxa [IOK
https://m.edsoo0.ru/1072021e



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
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MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3usi CeBepHOro MnoJtymapms u
spkue 38E3ab1" win "HabmroneHus B
teneckon JIyHbl, IJ1aHET, TYMAHHOCTEH
U 3BE3THBIX CKOIUICHUN"

O060011eHNEe U CUCTeMAaTU3aIs
3Hanuil. Posb GU3UKK 1 aCTpOHOMHH B

. . bubnuorexa [IOK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATHYECKOH chepax
JIeITCIIbHOCTH YCIOBEKA
O06o001IeHre U CUCTEeMaTH3aIs
147 3HaHuid. Postb 1 MecTo pusuku u bubmmorexa [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso00.ru/18f19f7c
KapTUHE MHUpa
O00011eHNEe U CUCTEMATU3 AL
3HaHui. Ponb pusnueckoil Teopuu B
OpPMHPOBAHUH MPEACTABICHUH O
148 inﬁnqixoﬁ KaprIHe MHPa, MECTO bubmorexa LOK
N https://m.edsoo.ru/e7d400f4
bu3nYecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3 AL bubmmoteka IIOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3 AL bubnunorexa LIOK
3HaHu# 110 Teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [{OK

3HaHui o teme "JIuHamuka"

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



https://m.edsoo.ru/ad6ddeed
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https://m.edsoo.ru/e7d400f4
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O00011eHUE U CUCTEMATU3 AL

bu6nmoreka IIOK

152 3gaHui 1o teme "Craruka TBEpIOro
" bA https://m.edsoo.ru/3cca482e
Tena
O000111eHrEe U cCUCTEMATU3ALIIS
153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS Bubmorexa IIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHrEe U cCUCTEMATU3ALIIS
154 3HaHUU 110 TeMe "OCHOBEI Bubmorexa IIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETUYECKOH TEOPUH
O00011IeHNE U CUCTEMATH3AIUS
155 3Haunil mo teMe "TepMoanuHaMuKa Bubmzorexa LIOK
P A ) https://m.eds00.ru/c63f7c10
TeruioBble MaIIUHBI
O00011IEHNE U CUCTEMATHA3AIMS
156 3HaHU# 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTtosguus Benlectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexonpr”
O00011eHNEe U CUCTEMATU3 AL
157 3HAHUU 110 TeMe "DIIEKTPUUECKOE Bubmuorexa IOK
. P https://m.eds0o.ru/3bf0defo
oJie
O00011IeHNE U CUCTEMATH3AIMS
158 3HaHuil 1o teMe "T1oCTOAHHBII Bubmorexa IIOK
N https://m.eds00.ru/71453ee6
IIEKTPUICCKUI TOK
O00011IeHNE U CUCTEMATH3AIIS
159 3HaHUU 110 TeMe "TOoKH B pa3InyHBIX Bubmiorexa IIOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O06o01IeHne U cucTeMaTru3aus bubmmroreka [JOK
3HaHUU 110 TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
161 O00011eHNe U CUCTEMATU3 AL but6mmoreka [IOK



https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
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3HaHUN 110 TeMe "DJIEeKTpOMAarHUTHast
UHIyKIus"
O0001eHre U cUCTEMATU3ALIIS

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

. " bubmuorexa [JOK
162 3HAHUU 110 'TeMe MexaHuueckue 1 https://m.edsoo.ru/d6310bfd
Koe0anus
O0001eHre U cUCTEMATU3ALIIS
163 3HAHUHU 110 TeMeE "DIJIEKTPOMArHUTHEIE 1 buGnuorexa [IOK
Y P https://m.edso00.ru/5e2bb83d
KoJIeOaHus
O00011IEHNE U CUCTEMATHA3AIMS
164 3HAHUU 110 Teme "MexaHudeckue u 1 buGnuorexa [IOK
. https://m.edsoo.ru/96a7a2dd
3JICKTPOMArHUTHBIC BOJTHBI
165 O06o001IeHre U CUCTEMAaTU3 AL 1 bubnuoreka [{OK
3gagui 1o teme "Onruka" https://m.edsoo.ru/52ad1603
166 O000I11IeHNE U CUCTEMATU3AIUS 1 bu6nunorexa LIOK
sganui o treMe "OcuoBrsl CTO" https://m.edsoo.ru/5beclc65
O00011eHNEe U CUCTEMATU3 AL
167 3gaHui 1o TeMe "KopoyckyispHo- 1 bubnmorexa IOK
. "p YERyIAp https://m.edsoo.ru/f7¢59d38
BOJIHOBOI! JTyaliu3m
168 O00011eHNEe U CUCTEMATU3 AL 1 bubmmoteka IIOK
3gaHui 110 teme "dPu3uka aroma" https://m.edsoo.ru/1f511654
O000I11IeHNE U CUCTEMATU3AIHS
169 3HaHui 110 TeMe "PU3nKa aTOMHOTO 1 Bubmiorexa ITOK
" https://m.eds00.ru/905c5ce0
S7Ipa U JIEMEHTAPHBIX YaCTHII
O000IIIeHNE U CUCTEMATU3ALHS
170 3HAHUU 110 TeMe "DIIEMEHTEI 1 bubmmorexa TIOK
" https://m.edsoo.ru/2bffb94c
acTpopu3uKu
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBATh HA MpPUMEpPaX Pojib U MECTO (HU3UKU B (GOPMHPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTHUH, B IPAKTUYECKON AEATEIbHOCTH JIIOAEH

10.2

10.3

10.4

10.5

VYUuuThIBaTh TpPaHMILBI NPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJEIeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs cUcTeEMa OTCUETa, aDCOJIFOTHO TBEPI0E
TEJI0, UJICAIBHBIN ra3; MOJEIN CTPOCHHMS ra30B, )KUJIKOCTEN U TBEPABIX TEI,
TOYCUHBIN AIIEKTPUUYECKHUHA 3apsi/1 — MPH PeIICHUH (PU3NIECKHUX 3a/1a4

PacrniozHaBaTh pu3uueckue siBieHus (MpoLecchl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJIIPHO-KUHETUYECKOH TEOpUU  CTPOEHUs
BElIeCTBA M AJIEKTPOJWHAMUKHU: pPABHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHEMHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE 10
OKPY)KHOCTH, HMHEpIHA, B3auMmojeiictBue Ten; auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHUE >KUIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00BhEMa Tel
OpU HarpeBaHMM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJICHCALlKs, IUIABJICHUE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIa)KHOCTh BO3/1yXa,
NOBBILICHHE JIaBJICHUS I'a3a IIPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXJly apaMeTpaMH COCTOSIHUA raza B M30IIpoLeccax; JIEKTpU3aLus Tell,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUYECKOE JBIDKEHHUE, UCIONb3YsI (GU3NUYECKUE BEIUYHHBIL:
KOOPJIMHATA, IIYTh, [IEPEMELIEHUE, CKOPOCTb, YCKOPEHUE, Macca Tella, CUIIa,
UMIIYJIbC ~ T€Jla, KUHETUYECKas DHEpPrus, IOTCHIUAJbHAsA JHEPIusd,
MexaHu4deckass paboTa, MeXaHHWYecKas MOIIHOCTb, TpU  ONHMCAHUU
IPAaBWIBHO TPAKTOBAaTh (PU3MYECKUN CMBICI HCHOJB3YEMBIX BEJIUYMH, MX
0003HAa4YeHMs] W €IWHUIBI, HaXOAWUTb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bu3NYECKYI0 BEIMYUHY C APYTUMU BEIUYUHAMHU

OnuceiBaTh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TE€1 W TEIUIOBBIE SIBIEHUS,
UCTIONB3YS (M3MUECKHe BETUYMHBIL: JaBIIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHHETHYeCKast SHEPTHUSI Xa0THYECKOTO JIBIKCHUSI MOJIEKYII,
CpPEIHEKBaJ[paTUYHASI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TETUIOTHI,
BHYTPEHHSISI dHEprus, padora raza, KOIP(GUIHMEHT IOJE3HOTO JACUCTBUS
TETJIOBOTO JBUTATEIIS;, TIPU ONMKMCAHUM MPABWIBHO TPAKTOBATH (DU3UUECKUM
CMBICTT UCHOJB3YEMBIX BEITHYMH, UX OOO3HAUYCHUS M €IUHUIIbI, HAXOIUTh
dbopMyIbl, CBS3BIBAIONIME JAaHHYIO (DU3UYECKYI0 BEIMYUHY C JIPYTHMH
BEJIMYMHAM

10.6

OnuceiBaTh  U3YYEHHblE  JJIEKTPUYECKHME  CBOWCTBAa  BeEIIeCTBa U
JNIEKTpUYECKUE SBJIEHUS (IIPOLECCHI), UCMOIb3Ys (PU3HUECKUE BETUYHHBI:



ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TMOoJie, HaNpsLKEHHOCTh IO,
MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB; MPU OMKUCAHUM MPABUILHO TPAKTOBATH
(bU3HYECKU CMBICIT HCIIOJIB3yEeMbIX BEIMYUH, UX 0003HAUYCHUS U CIUHUIIBI;
yKa3bIBaTh (OPMYJbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYIO BEIMYHUHY C
JIPYTMMH BeTUYMHAMHU

10.7

aHATM3UPOBaTh (PU3UYECKHE MPOIECCH U SABICHHS, HCIIONB3Ys (pu3nuecKue
3aKOHBl M NPUHUMIIBL: 3aKOH BceMHpHOro tsarorenus, I, II m Il 3axoHbI
HeroTOHA, 3aKOH COXpaHEHHsS MEXAHWYECKOM ISHEPruH, 3aKOH COXPAaHEHUS
UMITyJbCa, IPUHLUI CYNEPHO3ULMM CWJI, NPHUHLHI PaBHOIPAaBUSA
WHEPLHAIbHBIX CHUCTEM OTCYETA; MOJIEKYJIIPHO-KMHETHYECKYIO TEOPHIO
CTPOCHMSI BEILIECTBA, TI'A30BbIE 3AaKOHBI, CBA3b CPEIHEH KHUHETHYECKOU
SHEPruM TEIUIOBOIO JABMXKEHMS MOJEKYJI C aOCOJIIOTHOW TeMIepaTypoH,
NEPBBI 3aKOH TEPMOJUMHAMHUKHU; 3aKOH COXPAHEHHUS 3JEKTPUUECKOIO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYHO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXKEHHUE M YCIIOBUS (FpaHHULbI, 00JacTh)
PUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

OOBACHATH OCHOBHBIE IPUHLUIBI JEHCTBUS MallUMH, NPUOOPOB MU
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaThb  ycIOBUS  UX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU U
IPOIIECCOB C UCIIOJIB30BAHUEM TPSMBIX M KOCBEHHBIX U3MEPEHUI; IIPU 3TOM
dbopmynupoBath npodiemy (3agady) U TUNOTE3y y4eOHOro 3KCIepUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pYyIOBaHUS, TIPOBOJUTE OIIBIT
1 (OPMYIIMPOBATH BBIBOJIBI

OCYH_IGCTBJ'I}ITB MpAMbIC U KOCBCHHBIC H3MCPCHUS (bI/I3I/I"IeCKI/IX BCJIIMYHMH,
IIpu 3TOM BBI6I/IpaTL ONTUMAIIBHBIM CIIOCO0 N3MCPCHUA U HUCIIOJIb30BATH
N3BCCTHBIC MCTObI OLICHKH HOFpeHIHOCTeﬁ I/I3MepeHI/II71

UccnenoBaTh  3aBUCUMOCTH  MEXIYy (QU3WYECKUMHU  BEIMUYMHAMU C
UCIIOJIb30BAHUEM TPAMBIX H3MEPEHUH; TpU 3TOM KOHCTPYHpPOBaTh
YCTQHOBKY,  (UKCHUpPOBAaTh  pE3yNbTaThl  IOJIYYEHHOM  3aBHCUMOCTH
¢u3nUecKux BETUYMH B BUjAE TaOiIMIl W TpauKoB, JenaTb BBIBOJBI IO
pe3yJbTaTaM MCCIIEN0BAHUS

Cobmronats npaBuia 6€30MacHOrO TPYAa MPH MPOBEICHUN UCCIIE0BAaHHM B
paMkKax  y4eOHOro  S3KCIEpHUMEHTa, y4eOHO-MCCIIEeOBAaTENbCKONM U
IIPOEKTHOM AESITEIBbHOCTU C MCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (HU3UYECKON MOJIETBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3UYECKYI0 MOJEINb, BBIACTATh (PU3UUECKHIE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE sl €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHUBATh PEAIbHOCTh MOJYICHHOTO 3HAYeHHsI (PU3NIECKON BETHUNHBI

10.14

PemraTs Ka4E€CTBCHHBIC 3aJa4uu: BBICTPAanNBaTh JJOTHYCCKH



10.15

10.16

10.17

10.18

HEMPOTHUBOPEUYUBYIO IIETIOUKY pACCYKICHHM C OMOpOHM Ha H3y4YECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UIECKUEC SBIICHUS

Hcnonb3oBate  Hpu  pelleHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpETallid ¥ TpPeJICTaBICHUs Y4eOHOH U  HayYHO-TOMYJISIPHON
uHPOpPMALIMK, TOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJIM3UPOBATh MOTY4aEMyI0 HH(POPMAIIHIO

[TpuBOIUTE IPUMEPHI BKJIa/1a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, OOBACHEHHE TPOIECCOB OKPYXKAIOIIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHN

Hcronp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B MOBCETHEBHOW KH3HH
s oOecrieueHrss 0€30MACHOCTH TIpH  OOpalleHuu C mpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHHS 3J0POBbS M COOJFOICHUS
HOPM SKOJIOTUYECKOTO TMIOBE/ICHUS B OKPYXKAIOIICH cpelie

PaGoraTte B rpymnme C BBIIOJHEHHUEM pA3IUYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHAIEHO PACHPEeNiaTh 00I3aHHOCTH U
IUTAHUPOBATh JESATENIbHOCTh B HECTAHIAPTHBIX CHUTYallUAX, aJeKBAaTHO
OLICHMBATh BKJIQJ] Ka&XIOTO U3 YYaCTHUKOB TPYNIbl B PpELICHHUE
paccMaTpuBaeMoii MpoOIeMbl

11 KVIACC

Kon
NMPoBePsSIEMOro
pe3yJbTara

111

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJbLHOI MPOrPaMMBbl CpeHero 001ero odpasoBanusi

JleMOHCTpHpOBaTh Ha MpPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHM, B MPAKTUYECKOW JESITEIBHOCTH JIOJIEH, ILIEJIOCTHOCTh M
€IMHCTBO (PU3NYECKON KapTUHBI MHpa

11.2

11.3

VYuuThiBaTh TpaHULIBI MPUMEHEHHUS H3YYEHHBIX (PU3NUYECKUX MOJEIEeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsf, sJepHas MOJENIb aroMa, HYKJIOHHAas
MO/JIeIb ATOMHOTO sJIpa MPHU pelIeHNH (PU3NUECKHX 3a]a4

Pacrnio3HaBaTh u3uveckue siBICHUs (MPOLIECCHI) U OOBSACHITh UX Ha OCHOBE
3aKOHOB  JJIEKTPOJMHAMUKHA ¥ KBAHTOBOW (DU3UKU: DIIEKTpUYECKas
POBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MArHUTHOE JEHCTBHS
TOKa, B3aUMO/ICHCTBHE MAarHUTOB, JIEKTPOMArHUTHAST WHAYKIUS, JICHCTBUE
MarHUTHOTO TIOJS HAa MPOBOJAHHK C TOKOM U JBMOKYIIUICS 3aps,
3JIEKTPOMATrHUTHBIE KoJIe0aHusI u BOJTHBEI, PSIMOJTMHEHHOE
pactpoCTpaHeHHE CBETa, OTPaXXCHUE, MpeIOMICHHe, HHTep(epeHIus,
TU(paKIUs U MOJIIPU3AIHs CBETa, JUCIEPCUST CBETA, (POTOIICKTPHUUCCKUI
abdekt (PporodrddexT), cBETOBOE NaBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO



11.4

11.5

CIIEKTpa  aTroMa  BOJOpPOJA,  €CTECTBEHHAass U HCKYCCTBEHHas
PaANOaKTUBHOCTh

OnwuceIBaTh U3yYCHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYCCKUAE, MATHUTHBIC,
ONTUYECKHE, DIICKTPHUECKYID MPOBOJUMOCTh PA3NIMYHBIX CpEl) W
AIIEKTPOMArHUTHBIE  SIBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUECKUe
BEJIMYMHBI: JICKTPUYCCKUN 3apsi]], CHJIa TOKA, SJICKTPHUECKOE HANPsKEHNUE,
AIIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noteHuuanos, JJC, pabora
TOKa, WHIYKIMS MarHuTHOTO Tojisi, cuwia Awmmepa, cuna Jlopeniia,
WUHIYKTHBHOCTh KATYIIKH, SHEPTHS 3JCKTPUYECKOTO U MarHUTHOTO TIOJIEH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIbHOM KOHTYpE, 3apsia W cuja
TOKAa B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(GOKyCHOE pacCcTOSIHHE | ONTHYECKas CHla JIMH3BI, TPH OIMHCAHUH
MMpaBUJIbHO TPAKTOBATbH (I)I/I?;I/I‘-IGCKI/Iﬁ CMBICJI HCIIOJIb3YCMBIX BCIWYHUH, HUX
0003HAuCHHsI W EIUHHIIBI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GuU3NYECKYIO BEIMYUHY C APYTUMHU BEIMUNHAMU

OnucelBaTh H3y4YEHHBIC KBAHTOBBIE SBJICHHWS M IIPOLECCHI, HCIOJb3Ys
¢u3nuecKre BEIUYHUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI
M YacTOTa CBETa, SHEPrus M HMITYJIbC (POTOHA, MEpHOA IOoJIypacraja,
SHEpPrusl CBSA3M ATOMHBIX SJEp; NPH OINUCAHUU IPABUIBHO TPAKTOBATh
(u3NYECKUN CMBICIT UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO0 BEIUYHHY C
JPYTUMH BEJTMUYMHAMM, BEIYUCIATH 3HAUCHUE (PU3NUECKOI BETMUNHBI

11.6

11.7

11.8

AHanm3upoBaTh GU3NIECKUE MPOLECCH U SBIICHHS, UCIIONB3Ys (pr3mueckue
3aKOHBl W MNpPUHLUIBL 3akoH OMa, 3aKOHBI IIOCJIENIO0BAaTENbHOIO U
HapajyIeIbHOTO COEAMHEHUs NTPOBOJHUKOB, 3aKoH Jlxoynsa — JIeHna, 3aKkoH
AJIEKTPOMAarHUTHOW MHAYKLHWHU, 3aKOH MPSMOJIMHEHHOTO0 pacipOCTpaHEHHS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMIIEHUS CBETAa, YPaBHEHUE
OiHmreitHa an8  QoTorddexTa, 3aKOH COXpAaHEHHsS DHEPruH, 3aKOH
COXpaHEHHMs UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsija, 3aKOH
COXpaHEHHsI MAacCOBOTO YHCIIa, MOCTYNaThl bopa, 3aKOH pajnOaKTUBHOIO
pacnaja; IpU 3TOM pa3ivyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpaXEHHWE M ycJoBHMs  (TpaHMIbI,  oO01acTh)
NPUMEHUMOCTH

OHpe,I[eJ'IfITL HalpaBJICHUEC  BCKTOpAa HWHAYKIIMK  MAarHuTHOI'O IMOJIA
MMPOBOJAHUKA C TOKOM, CHJIbI AMnepa 1 CHJIbI HopeHua

CTpouTh U ONHUCHIBATH H300paKEHUE, CO3/aBAEMOE IUIOCKHUM 3EPKajoM,
TOHKOM JIMH30U1

11.9

BrImmonsaTe OKCIICPUMCHTBI IO HCCICAOBAHHIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUA U
MponeCcCOB C UCIIOJB30BAHUEM IMPAMBIX H KOCBEHHBIX HSMCPCHHfI; IIpru 5TOM
dbopmyupoBath IpobieMy (3a1ady) u THUIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO 00OPYIOBaHUS, TIPOBOJIUTE OIIBIT
1 GOPMYyIHUPOBATH BBHIBOJIBI



11.10

OcymiecTBIATh NpsMbIE M KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
IpU 3TOM BBIOMpATh ONTUMAIBHBIA CIOCO0 M3MEPEHHS W HCIIOJIb30BATh
MU3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEJIMYUH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBAThH
pe3ysbTaThl TOJIYYEHHONH 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUJE
TaOIHI U TpaUKOB, AETaTh BBIBOAKI 110 PE3yIbTaTaM HCCIIEeIOBAHUS

Cobmoath npaBuiia 0€30MaCHOTO TPy P MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOTrO  JKCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEILCKOW U
HpOGKTHOf/’I ACATCIIBHOCTH C UCIIOJIb30BAHUECM U3MCPUTCIILHBIX YCTpOﬁCTB u
1ab0paTopHOTO 00OPYIOBaAHUS

Pemarpy pacuérHble 3amauM C SBHO 3aJlaHHONW (PU3MYECKONH MOJENbo,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHaN3a YCJIOBUS
3aJa4M BBIOMPATh (PU3UYECKYI0 MOJEINb, BBIACIATh (PU3HUECKUE BETUYHHBI
U (QopMyIbl, HEOOXOAWMBIEC ISl €€ pEeHmIeHHS, MPOBOAUTH PACUEThl U
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHUS (PU3MUECKOM BEIIMUYMUHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BbICTPAaNBaTb JJOT'M4YCCKHU
HCIIPOTUBOPCUUBYHO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha H3Y4YCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U q)HSquCKI/IC SIBJICHHUA

Hcnonp3oBaTh  MOpuU  pelIeHHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALMOHHBIE  TEXHOJOTHMH Ui  TOUCKa, CTPYKTYPHpPOBAHUS,
UHTEpPIPETAllUd U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYJISPHOU
uH(pOpMallMK, TONYYCHHON W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKH
aHAJIM3UPOBATH MOIyHaeMyr0 HH(GOPMAITHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS HUX O€30MacHOr0 WCIOIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIET0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOIOTUHI

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe3omacHOCTH Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 3I0POBBS M COOIIOACHUS
HOPM 5KOJIOTHYECKOT'0 IIOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B Tpymme C BBIIOJHEHWEM pPa3UYHBIX COIHMAIBHBIX pOJIEH,
MJIAaHUPOBATh Pa0OTy TPYNIIBI, PAlMOHATBHO PACIIPEACIATh 00S3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CUTyalUsAX, aJdCKBATHO
OLCHMBATb BKJIaJd KaXJ0ro W3 YYaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

pasaejaa 3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METOJIbI HAYYHOI'O IIO3HAHN A

1.1

®usuka — Hayka o mnpupoae. HayuHble meTonabl
IIO3HAHMSI OKpYXKaroLero Mupa. Poss sxkcriepumenTa
U TEOpUHM B IIpollecC€ IO3HAHUA IPUPOABL.
OKcriepuMeHT B (pusuke

1.2

MoaenupoBanue bu3HIecKux SIBJICHU u
npoueccoB. Hayunble rumnoressl. Pusmueckue
3aKOHBI W Teopuu. ['paHuIBl MPUMEHUMOCTH
¢usznueckux 3akoHOB. IIpuHLUII COOTBETCTBHSL.
Pore u wMecro ¢msuku B opMupoBaHUH
COBpPEMEHHOM  Hay4yHON  KapTUHBI MHpa, B
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH

MEXAHUKA
KMHEMATHKA

2.11

Mexannueckoe — nBukeHue.  OTHOCUTENIBHOCTb
MexaHuuyeckoro JBumxeHus. Cucrema oOTcuéra.
Tpaexropus

2.1.2

[lepememienue, CKOpOCTh (CpedHsisi  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalIbHOM
TOYKH, HUX HpO@KHI/II/I Ha OCU CUCTCMBbI KOOp)II/IHaT.
CroxeHue nepeMeneHnii 1 CI0KeHNE CKOPOCTEen

2.1

2.1.3

2.14

2.15

PaBHOMEpHOE U pPaBHOYCKOPEHHOE IPSIMOJIMHEHHOE
nBuxkeHue. ['paduxku  3aBUCHMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOPEHMS, NYTH HW IEpPEeMEIICHUS
MaTepUaIbHOU TOYKU OT BPEMEHH

CBoOoHOE majieHne. Y CKOpeHrne cBOOOTHOTO
naJicHust

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MAaTEpPUAIbHOW TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JIUHENHAs CKOpocTh. [lepuon u
yacToTa. LleHTpocTpeMUTENBHOE YCKOPEHUE

2.1.6

TexHU4eCcKne yCTpOMCTBA: CHUIOMETP, ABUKEHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE IIepeJaun

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOU
ckopoctH. MccienoBaHne COOTHOIIEHHS MEXAY




IyTAMH, IIPONICHHBIMU TEJIOM 3a
[IOCJIEZIOBATEIbHBIE PABHBIE MPOMEXYTKH BpPEMEHHU
IIPY PaBHOYCKOPEHHOM JIBUKEHUU C HadaJlbHOU
CKOPOCTBIO, PaBHOM Hyt0. 3yueHue IBUKCHMS
LIapUKa B BSA3KOW XUAKOCTU. V3ydeHME IOBMIKEHUS
TeJa, OpOIIEHHOTO TOPU30HTAIILHO

2.2

TMHAMUKA

991 [Ipuniun  otHocutenbHOCTH ['anmuies.  [lepBsiit
o 3akoH Herlotona. MHepnuanpHbie CUCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHIHI CynIEpIIO3UITUN CHIT

Bropoii 3akoH HproTOHA [U1s1 MaTEpUAIBHON TOYKH B
2.2.3 uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akoH HproTOHA [UIs MaTepHaIbHBIX TOYEK

994 3akoH BceMUpHOro TsAroTeHus. Cuia TsHKECTH.
o [TepBas kocMHuueckas CKOpocTh. Bec Tena

2.2.5 Cuia ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs
296 CKOJIbXKEHHUSI M cuia TpeHus mokos. Koaddumuent

TPCHUA. Cuna COIMPOTUBJICHUA IIPpHU ABHUXXCHUHW TCJIa
B X KHJAKOCTH HJIU I'a3€

997 [locTynaTtensHOe ¥ BpallaTelbHOE  JBUKECHHUE
o abCOIIOTHO TBEPIOTO TENa

MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpAIlCHHS.
2.2.8 ITneuo cuibl. YcnoBusl paBHOBECHUS TBEPIOTO TENA B
HCO

299 TexHu4eckue yCTpONCTBA: MOAIIUITHUKY, ABUKECHUE

HCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckne paboTel. M3ydeHWe  IBUKEHHS
Opycka 1Mo HAaKIIOHHOHM TUIOCKOCTH TIOJ JIeHCTBHEM
HECKOJIbKUX cuil. MccnemoBanne 3aBUCMMOCTH CHIT

2.2.10 YOPYroCTH, BO3HHUKAWIIUX B JAepopMUpyeMoi
MPYXXUHE W PE3UMHOBOM 00pasile, OT BEIIMYUHBI UX
nedopmaruu. VccrnenoBanue yClIoBUN paBHOBECHS
TBEPAOTO Tella, HMEIOIIETO OCh BPAICHHS

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE
NMnynsc ~ MarepuaibHOM  TOYKH,  CHCTEMBI
2.3.1 MaTepHaIbHBIX TOYEK. IMIysIbC CHIIBI U U3MEHEHUE
HMITyJIbCa Tella

3akoH coxpaHeHust uMmiyiasca B ICO. PeaktuBHOE
JBUKECHHE

2.3.2

2.3.3 PabGora cunel




2.34

MOoOIIIHOCTD CHJIBI

2.3.5

Kunernyeckass »Heprusi MaTepuaIbHOW TOUKH.
TeopeMao KUHETUYECKOMN YSHEPTUH

2.3.6

ITorenumanpHas >Heprus. lloreHuunanbHas sHeprus
yIpyro nepopMUpOBaHHON IPYKUHBI.
[TorennuanbHas 3Heprus Teja BOINU3U MOBEPXHOCTH
3emun

2.3.7

HOTGHL{I/IaJIBHBIG N HCIIOTCHIMAJIbHBIC CHUJIBI. CBs3b
pa6OTBI HCIIOTCHLUHAJIBHBIX CHJI C HW3MCHCHHCM
MEXaHU4YeCKOM OHEpIrun CHUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHHYeCKOM SHEPIrun

2.3.8

2.3.9

Yupyrue u Heynpyrue CTOJIKHOBEHUS

Texauueckue YCTpOﬁCTBaI JBHXXCHUC PaKeT,
BO,Z[OMéT, KOIIep, prx(HHHLIﬁ IIHUCTOJICT

2.3.10

[TpakTuyeckue padboTsl. M3yueHue cBs3U CKOPOCTEH
Ten NIpu Heynpyrom ynape. MccinemoBanue cBA3U
paboThl CHUIBI C U3MEHEHHEM MEXaHUYeCKOM
SHEPruy Teia

3.1

MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

311

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TeOpHH. BpOYHOBCKOE IBUKEHUE.
Juddyzus. Xapakrep ABMKEHUS U B3aUMOACHCTBHS
YacTHL| BELIECTBA

3.1.2

Mopenn cTpoeHus ra3oB, JKUJIKOCTEH M TBEPIBIX
TeI U OOBSACHEHHE CBOWCTB BEIIECTBA HA OCHOBE
STHUX MOJIEJIEN

3.13

3.1.4

Macca MOJIEKYIIL. KonunuectBo BEILIECTBA.
[TocrossnHass ABoraapo

TemmoBoe  paBHOBecue. Temmeparypa u €€
usmepenue. lllkana remneparyp Llenbcus

3.15

Monens npeanpHOoro raza. OCHOBHOE ypaBHEHHE
MOHCKYJ'IflpHO'KI/IHCTH“IeCKOﬁ TECOpHUU HACAIIBHOTO
rasa

3.16

3.1.7

3.1.8

AOcomoTHass TemmepaTypa Kak Mepa CpeaHen
KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasza. lllkama remneparyp KenbBuna

VYpaBuenune Kianeiipona — MenaeneeBa. 3akoH
JlanbToHa

I"a30BBIC 3aKOHBI. I/I30npoueccm B NACAJIbHOM ra3c€ €
MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,



u30Xx0pa, n3odapa

3.1.9

TexHU4yecKue yCTpONCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTaeckue padoTel. M3mMepeHne Macchl Bo3ayxa
B KJIacCHOM KomHaTe. McciaemnoBaHue 3aBUCHMOCTH
MEXIYy T[apaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasa

3.2

3.3

321

3.2.2

OCHOBbI TEPMOJIMHAMUKN

TepMmoguHamuyeckas cucTeMa. Buyrpennss
SHEPTUsI TEPMOJUHAMHYECKOU CHUCTEMBI U CIIOCOOBI
e€ u3MeHeHUs

KomnyectBo Temnotsl u  paborta. BuyTpenHnss
SHEPIus OJJHOATOMHOI'O UEaIbHOIO rasa

3.23

Bunpr TEIUIONepeIavuu: TETJIOMPOBOIHOCTb,
KOHBEKILIUSA, M3TydyeHue. TermnoéMKOCTh  Tena.
VYnaeneHas  TEIIIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeaue

3.24

3.2.5

3.2.6

3.2.7

IlepBbiii 3ak0H TepMOAMHAMUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMHUKHM K HM30IPOLIECCAM.
['padrueckas uHTEpIIpETaIys paboThHI ra3a

TerioBeie  Mammwmebl.  [IpuHnunel  gecTBUs
TerioBbix MamuH. [IpeoOpa3oBaHus sHepruu B
TeroBelXx MamuHax. Kosddumuent monesnoro
nevcteus (nanee — KI1J1) rermoBoit Mmammubl. [ukon
Kapno u ero KIIJI

Bropoit 3akoH TepmoaumHamuku. HeoOGpatumocThb
IPOLECCOB B IpuUpone. TeruioBble JBUTaTENH.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETUKU

TexHuueckue yCTpOﬁCTBaZ ABUTaTC]Ib BHYTPCHHETO
CropaHus, OBITOBOI XOJIOAUJIbHUK, KOHIUITHUOHEP

3.2.8

[IpakTnueckue pabotel. 3mepenue ynenbHON
TEMJI0EMKOCTH

ATPET'ATHBIE COCTOAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

[TapooOpa3zoBanue W KoHaeHcaiws. Vcnapenue wu
KUTICHWE. YJelbHasl TeIIoTa MapooOpa3oBaHMUSL.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS OT JaBJICHHSI

3.3.2

3.3.3

3.3.4

AOCONIOTHAS U OTHOCUTENIbHAS BIIAYKHOCTH BO3/IyXa.
Hacpiuennsiii nmap

Teépaoe Tteno. Kpucrammmueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucCTalIoB. JKuakue
Kkpuctaysibl. CoBpeMEeHHbIE MaTepHaIb

IInaBnenue u KpucTtauin3anus. VYaenpHas TEmaoTa



riaBieHus. Cyonumanus

3.3.5 VYpaBHeHuUE TEIJIOBOTO OajlaHca
Texnuueckue YCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUHU TOTYUCHHS
h COBPEMEHHBIX  MAaTE€pUaloB, B TOM  YHCIC
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH
337 [TpakTuueckne paboTel. M3MmepeHue BIAXKHOCTH
o BO3yXa
4 OJIEKTPOJMHAMUKA
OJIEKTPOCTATUKA
411 OyekTpu3anusa Tel. OJeKTpuueckuid 3apsia. [Ba
o BUJIA DIIEKTPUYECKUX 3aPSI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TTOTYITPOBOIHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3aumopeiictBue 3apsaaoB. 3akon Kynona
DnexTpuueckoe ToJIe. HanpspoxkéHHocTb
415 anexkTpuueckoro mnons. I[lpuHuun cynepno3unuu.
JluaNYM HAPSHKEHHOCTH AJIICKTPHUYECKOTO MO
416 Pa6ota CHII AIEKTPOCTATUYECKOTO MOJIA.
o [MTorennuan. PasHOCT NOTEHIIMATIOB
4.1 [IpOBOHUKKM ©  JUAJICKTPHUKHA B  IOCTOSHHOM
4.1.7 ANEKTPUIECKOM moJje. JlusnekTpudeckas
MPOHUIIAEMOCTh
OnektpoéMkocTh. KoHaeHcarop. OneKTpoEMKOCTb
4.1.8 MJIOCKOTO KOHJEHCATOpa. OJHEPTHsl 3apsiKEHHOTO
KOHJIEHCaTopa
Texuuueckue yCTpOMCTBA: AJIEKTPOCKOT,
419 DIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED
4110 IIpakTrHueckue paboTHlI. N3mepenue
o 3IEKTPOEMKOCTH KOHIEHCATOpa
[TOCTOSIHHBIN DJIEKTPUYECKHI TOK. TOKHU B PA3JIMYHBIX CPEJAX
Vcnosus CYIIECTBOBAHHMS IMOCTOSIHHOTO
421 aneKkTpuyeckoro Toka. Mcrounnku Toka. Cuiia Toka.
ITocTOSIHHBIN TOK
4.2 4.2.2 Hanpsixenue. 3akon Oma iiist yuactka 1enu
423 DIIEKTpUUECKOE CONIPOTUBJICHHUE. VYnensHOE
o CONPOTHBJIEHHE BEIECTBA
4.2.4 [TocnenoBarenbHOE, NapalieIbHOE, CMEIIaHHOE




COCAMHCHUC ITPOBOIHUKORB

4.2.5

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

4.2.8

4.2.9

MOUHOCTB 3JIEKTPHUUECKOTIO TOKA
anekTponBwkymas cuia (manmee — OJIC) wm
BHYTpEHHEE CONPOTUBJICHHE HCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aNeKTprudecKoii enu. KopoTkoe 3amMbIkaHue
DJIEKTpOHHAs TMPOBOJUMOCTh TBEPIBIX METAJIIOB.

3aBUCUMOCTh  COINPOTHUBJICHMS ~ METaUIOB  OT
temriepaTypbl. CBEepXIIPOBOJIUMOCTh

OyeKkTpuyeckuii TOK B Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

4.2.10

[TonympoBonuuku. CoOCTBEeHHass W IpPUMECHas
MPOBOJIMMOCTH TIOJIYIPOBOJHUKOB. CBoOMCTBa p-N
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNeKTpUUECKU TOK B DIIEKTPOIUTAX.
DIIEKTPONUTHYECKAs JUCCOLMAIIS. DICKTPOIIN3

DJeKTpudYeckuil TOK B ra3zax. CaMOCTOSITEIbHBIA U
HECAMOCTOSITCIIbHBIA  pa3psia. Pa3nudHble  THITBI
CaMOCTOSITEeNIbHOTO paspsaa. Momuus. [Tnazma

TexHu4eckue ycTpOMCTBA: aMIIEpMETpP, BOJBTMETP,
peocraT, UICTOYHHMKHU TOKA, JIEKTPOHArpEBaTENIbHbIE
npudopsl, JJIEKTPOOCBETUTEIILHBIE puoopHI,
TEPMOMETDP COINPOTUBIICHUS, BAaKyyMHBIH JHUOI,
TEPMUCTOPHI u (boTope3ncTopsl,
ITOJIYIIPOBOIHUKOBBINA TMOJI, TAJIbBAHUKA

[TpakTnyeckue paboThl. I3ydeHne CMeEIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COIIPOTHBIICHUS. HaGnronenue
AIIEKTPOJIN3A

11 KIIACC

Kon
pa3jiena
4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMEHThI COIEP:KAHUSA

OJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITTIOJIE. SJIEKTPOMATHUTHA S UHAYKIUA




ITocTossHHEIE MAarHuThbl. BzaumonaetictBue

43.1
MTOCTOSIHHBIX MarHUTOB
MarunutHoe noje. BekTop MarHUTHOW WMHIYKIIUH.
432 [Ipuniun cynepno3uuuu. JIMHUM MarHUTHOMN
e uHIyKIud. KapTrHa JTMHUi MAarHUTHOW MHIYKIIAA
T1OJISI ITOCTOSIHHBIX MarHUTOB
MarsauTtHoe T0JIe MPOBOJHMUKA ¢ TOKOM. KaptuHa
JUHUW TOJS JJTMHHOTO MPSMOTO TMPOBOJAHUKA M
4.3.3 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
434 Cwia Amriepa, €€ MOJlyJIb ¥ HalPaBJICHHUE
Cuna Jlopenna, e€ Momylb W HampaBICHHE.
4.3.5 JIBrKE€HHE 3apsyKEHHOM 4acTHLbl B OJHOPOJHOM
MarHuTHoM noJjie. Pabora cumer JlopeHia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MarHUTHON MHAYKIIUU
438 OAC wuHaykuuu. 3aKoH  AJIEKTPOMAarHUTHOU
e uHayknuu Papajest
Buxpeoe snextpuueckoe none. 3C uHayKIINN B
4.3.9 MPOBOAHMKE, MABWXKYIIEMCS IOCTYHaTreIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. SIBNenne camounaykuuu. DJC
o CaMOWHTyKITUT
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUYECKHE yCTPOUCTBA: MOCTOSHHBIE MArHUTHI,
4.3.14 AJIEKTPOMArHUThl, IEKTPOABUIaTENb, YCKOPUTEIH
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTdeckue paboTbl. M3ydyeHne MarHUTHOTO
MOJIsL KaTyIIKu ¢ TokoM. MccnenoBanue aencTBUs
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanue SIBJICHUS 3JIEKTPOMATrHUTHOMN
WHIYKIIUU

5 KOJIEBAHUA U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHU A
KonebarenbHas cucrema. CBoOOIHBIE KOJIEOaHMUS.
5.1 5.11 ['apmonmnueckue kosnebanus. Ilepuon, wacrora,
amIuTyAa u ¢daza konedaHui
512 [IpyxvHHBII MagsTHUK. MaTeMaTU4eCKUN MasTHUK




5.2

5.1.3

YpaBHeHue FapMOHUYECKUX KoJIeOaHuH.
Kunemarndyeckoen  AMHAMHUYECKOE  ONMCAHUE
K0JIe0ATEIbHOTO IBUKCHUS

5.1.4

5.15

5.1.6

5.1.7

IIpeBpamienue 3HEpruM IPH TapMOHUYECKUX
Konebanusax. CBsA3p  aMIUIMTYAbl  KoJieOaHUU
MCXOJIHOW BEJIMYMHBI C aMIUIUTYJaMH KoJieOaHUi
€€ CKOpPOCTU U YCKOPEHMS

KonebarenpHbIi KOHTYP. CBoOoaubIe
9JICKTPOMAarHUTHBIC KOJIeOaHUsS B  HUACATHLHOM
KoleOaTeIbHOM  KOHType. AHAJOTHS  MEXAY
MEXaHUYECKHUMU u 3JIEKTPOMArHUTHBIMH
konebanusmu. ®opmymna Tomcona

3aKkoH COXpaHCHHUA  OHCPruvM B  HUJACAIIbHOM
KoJIe0aTeIbHOM KOHTYpC
BBIHY)KILGHHLIG MCXaHHNYCCKHEC KoJIe0aHusl.

Pe3onanc. Pe3onancHas kpuBas. BeIHyXIeHHBbIE
AICKTPOMArHUTHBIE KOJICOaHMS.

5138

[Tepemennsblil Tok. CHHYCOUJANbHbBIN TIEPEMEHHBIN
TOK.

5.19

5.1.10

5.1.11

MoIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYIHOE H
JIefCTBYIOIEeE 3HAUEHHUE CUJIbI TOKA U HAIIPSDKEHUS
Tpanchopmarop. IIpousBoacTtBo, mnepenava u
norpebieHue ANEKTPUUYECKOM SHEPIHH.
OKOJIOTUYECKHME  PUCKH  MPU  NPOU3BOJACTBE
AIIEKTPUYECKON SHEPTHUH. Kynbrypa
MCIOJIb30BaHUs 3JIEKTPOIHEPTHUU B MOBCETHEBHOM
KU3HU

TexHuueckue YCTPOMCTBA: ceiicmorpad,
JIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

5.1.12

[TpakTiueckue paloTBI. HccnenoBanue
3aBHCUMOCTH IEPHO/Ia MaJIbIX KoJieOaHUii rpy3a Ha
HUTH OT JUIMHBI HUTH M Macchl Tpy3a.
HccnenoBanue NEPEMEHHOTO TOKAa B LENU U3
MIOCJIEZIOBATENIBHO COEIMHEHHBIX KOHJEHCATOPA,
KaTyIIKH U pE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanudueckue BOJIHBI, YCII0BUA

501 pactpoCTpaHeHHsI. [Tepuon. CKopocTh

o pacIpoCcTpaHeHus W JUIMHA BOJIHLL [lonepeunsie u
IMPOAOJbHBIC BOJIHBI

529 Wnteppepennns u  auppaknus MeXaHHYECKHX

BOJIH




5.2.3

5.24

5.25

5.2.6

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BeicoTa
toHa. TemOp 3Byka

DJIIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS H3JIy4CHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas opueHTanus
BeKTOpOB E, B M v B 271€KTpOMarHuTHON BOJIHE B
BaKyyMe

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXCHHE,
IIPEJIOMIICHUE, HoJIIpU3aLus, audpakuus,
unTtepdpepeniys. CKOpOCTb 3IIEKTPOMArHUTHBIX
BOJIH

[IIxana »aeKTpOMarHUTHBIX BOJH. IIpuMenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATTBI paguoCBsI3u u TEJIEBUIECHU.
Panuonokamnusi. DIEKTPOMarHUTHOE 3arpsi3HEHHE
OKpYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBasi JMAarHOCTUKA B
TEXHUKE W MEIULUHE, pajap, paAuoONpUEMHUK,
TEJNEeBU30p, aHTeHHA, TenedoH, CBY-neun

5.3

5.3.1

OIITUKA

IIpsMonuHENHOE  paCIPOCTpPAaHEHHWE CBETa B
oxHopoaHou cpene. JIyu cBera

5.3.2

5.3.3

5.34

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenune n300paxeHnii B IOCKOM 3epKae
ITpenomiienne cBeTa. 3aKOHBI IPEJIOMIIEHHS CBETA.
AOCONIOTHBIN MOKa3aTesb MPeIoMIIeHUs

Ilonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi
YrOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

5.3.6

5.3.7

5.3.8

Hucnepcus ceeta. CioxHbBIN cocTaB OeJI0ro CBeTa.

[BeT

CoOuparomue M pacceuBarollye JUH3bL. ToHKas
nuH3a. DoKyCHOE paccTOSTHUE U ONTHYECKAs CHIIA
TOHKOM muH3bl. [locTpoeHue wu300paxeHUl B
coOuparoIMx U pacceuBarolux JuH3ax. Gopmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, TaBaeMOe JTHH30H1

Hp CACIIbI MMPUMCHUMOCTU TCOMeTqueCKOﬁ
OIITUKHU

WnTepdepennus ceeta. KorepeHTHbIE HCTOUHUKH.
VYenosus HaOII0ACHUS MaKCUMYMOB u
MUHHUMYMOB B HMHTEP()EpPEHIMOHHONH KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB



Hudpakuus cBera. JudpakimonHas peméerka.
YcnoBue HaOMIOACHUS TTIABHBIX MAaKCUMYMOB IPH

539 HaJCHHd  MOHOXPOMATHYECKOTO  CBeTa  Ha
T (DPaKITMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera
TexHuuueckue YCTPOMCTBA: OYKH, ayma,
5311 dboToanmapar, MIPOCKITNOHHBIN amnmapar,
e MHUKpPOCKOII, TEJIECKOIl, BOJIOKOHHAs  OITHKAa,
nudpakImoHHas pemeéTKa, MOoIsIPOU/T
[Tpaktnueckue paboTel. M3mepeHue mokazaTes
5312 MPEJIOMIICHUS. HccnenoBanme CBOMCTB

n3o00pakeHuil B nuH3ax. HaOmrogenue mucrepcuun
cBeTa

3JIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

['panuibt MIPUMEHUMOCTH KJIACCUYECKOU
MeXaHUKH. [locTynarsl T€OpUM OTHOCHUTEIIBHOCTH:
WHBAapUAHTHOCTb MOJIYJSl CKOpPOCTM CBE€Ta B
BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEITHA

OTHOCHUTENHLHOCTD OIHOBPCMCHHOCTH.
38.MC,Z[J'IGHI/IG BpPEMCHHU U COKPAIICHHUC NJIMHBI

DHeprusi U UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBs3p  Macchl C DJHEprMe M MMIIYJIbCOM
CBOOOJTHOW YaCTHIIBI. DHEPTHUs MOKOSI CBOOOIHON
HJaCTHUIIbI

KBAHTOBAA ®U3UKA

7.1

7.2

7.11

7.1.2

SJIEMEHTEI KBAHTOBOI OIITUKU

@otonsl. dopmyna Ilnanka cBI3u dHEPruu
¢doToHa € ero 4yacToTod. DHEprus M HMILYJIbC
dboToHa

OTxkpeiTHe U UccaenoBanue porodddexra. OnbITH
A.T'. CtoneroBa. 3akoHbl (hoTodPdexTa

7.1.3

VpaBHenne OifHmTeiiHa s doTodddexTa.
«Kpacnas rpanuna» ¢portospdexra

7.1.4
7.15

Hasnenue cera. OnbiTel I1.H. JIeObeneBa

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

Texauueckue YCTPOMCTBA: (hoTodIEMEHT,
(dboToaTUNK, COTHEUHAs OaTapesi, CBETOIUO]]

CTPOEHUME ATOMA

721

Mopens aroma Tomcona. OmnbiTer Pezepdopa mo
WCCIICIOBAaHHIO CTpOoeHHs aToMa. [ImanerapHas
MOJIENTb aTOMa



7.3

7.2.2

[Tocrynatel bopa. W3nyueHwe u mnorioueHue
($OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
sHeprun Ha Japyroi. Buasl cnektpoB. Crextp
YPOBHEM 3HEPrUu aTOMa BOJOPOaA

7.2.3

124

7.2.5

BosiHOBBIE CcBOMcTBa yactul. BonHbl ne bporins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB HA KpHUCTAILIAX

CHoHTaHHOE W BBIHYXJCHHOE  H3JIyYCHHE.
YCTpoiicTBO M IPpUHIUI pabOTHI Jlazepa

TexHuueckrue yCTpOMCTBA: CIEKTPaIbHbIA aHAIN3
(cTieKTpOCKoOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaToro CreKkTpa

ATOMHOE APO

7.3.1

Meronsl HaOJII0IEHUS u perucTpanuu
AJIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTue paguoaktTuBHOCTH. OnBITHI Pe3epdopaa
[0  ONPEACTICHHUI0O COCTaBa  PAAMOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
U3Jy4YeHus. BiusHue pagroakTHBHOCTH HA KUBBIE
OpTraHU3MBI

7.3.3

7.3.4

7.3.5

OtkpeiTe TpoTOHa M HeWTpoHa. HyknoHHas
Monenb siapa [eizenOepra — MBaHeHko. 3apsn
saapa. MaccoBoe unciio siapa. M3otonsl
Anbda-pacniaf. DJEKTPOHHBIM W TMO3UTPOHHBIN
Oera-pacmaj. lNamma-uznydenue. 3akoH
paZioaKkTUBHOIO pacmaja

DHeprus CBA3M HYKJIOHOB B fAJipe. SaepHble CHUIIBI.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. JleneHre u CHHTE3 sSAep

Snepusiii  peakrop. TepMosiaepHBIM  CHUHTES.
[TpoGnemMbl U MEpCHeKTUBBI IIEPHON 3HEPreTHKH.
OKOJIOTUYECKHE ACTIEKTHI SIAEPHOU SHEPTEeTUKU

SHeMeHTapHLIe YaCTHUIIbI. OTKpLITI/Ie MMO3UTPOHA.
(I)YHI[aMCHTaHBHBIe B3aUMOJCHCTBUS

7.3.9

7.3.10

TexHu4eckne yCTpOMCTBA: JIO3UMETP, Kamepa
Bunscona, siaepHblil peakTop, arToMmHas 6omba
[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
yacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gH0r0o HeOa. Co3Besnmus, sipkue 3BE3NBI,




IIJIaHCTHI, UX BUAUMOC IBUXKCHUC

8.2

8.3

ConHeunas cuctema. I[lmaHeTsl 3€eMHOM TpPYIIIBL.
[InaHeThI-TUTaHTBl U MX CHYTHUKH, KapjIUKOBBIC
maneTsl. Masble Tena CoTHEeUHOU CUCTEMBI

Conrme, ¢orochepa u armocdepa. ComHedHas
AKTHBHOCTh

8.4

8.5

HcTtounuk sHeprun CosHLA U 3BE3]

3BE3/7bI, UX OCHOBHBIC XApPAaKTEPUCTUKHU: Macca,
CBETHMOCTb, panuyc, TeMmneparypa, 150:¢
B3aUMOCBs3b. [[narpaMMa «CHeKTpajbHBIA KJ1acC —
CBETUMOCTD). 3BE3 b1 TJIaBHOM
MOCIICIOBATEIIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTD) JUIST 3BE3]I rJIaBHOM
IMOCJICIOBATCILHOCTH

8.6

8.7

8.8

Buytpennee crpoenue 3BE3n. CoBpeMeHHbIC
HpCIlCTaBJ'ICHI/IH (6] HpOI/ICXO)KIIGHI/II/I 1 DBOJIFOOUH
CouHIia v 3BE3/1. DTambl )KU3HA 3BE3]

Mneunsiii Ilyre — nama ["anaktuka. CrnimpanbHas
cTpykrypa ["aakTuku, pacnpenenacHue 3BE31, raza
n neum. Ilonoxenune u nwxkenue CosHna B
[Nanaktuke. [lnockas u cepudeckas MOJCHCTEMBI
["asmakTukn

Tunel ramaktuk. PajnuoranakTMku W KBas3aphl.
YEpHble ABIPHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xab0ma. Pa3beranue ranaktuk. Bo3pact u panuyc
Bcenennoit, teopus boinbmoro B3psiBa. Mozenb
«ropsuei Beenennoii». PenukroBoe usirydyeHue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménnbie po0GIIEMbI
aCTPOHOMHH



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

Koxa

NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

1

CdopmupoBaHHOCTh YMEHHI pacro3HaBaTh (U3MUECKUE SBIICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJararommuMmn (1)I/I3I/I‘IeCKI/IMI/I INOHATHUAMHU H

BCIIMYNHAMU, XapPAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopMUPOBAaHHOCTh YMEHUH TIPUMEHSTH 3aKOHBI KJIACCHYECKOM
MEXaHHKH, MOJICKYJISIPHON buszuku u TEPMOIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SIBIICHU MUKPOMHpA, MakKpOMHpa W MEraMHpa, Pa3lin4yarh YCIOBUS
(rpanunbl, 00J1ACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOmuit xapakrep (hyHIaMEHTAIBHBIX 3aKOHOB M OTPAHHMYEHHOCTH
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYECKHE
MPOIECChl,  WCIOJIb3YSl ~ OCHOBHBIC  IOJIOKEHHs,  3aKOHBI U

3aKOHOMCPHOCTH

C(i)OpMI/IpOBaHHOCTL YMCHHA PA3JIM4aTh YCJIOBUA TMPUMCHUMOCTU

Mojenei PU3nYecKuX Tel U MPOIECCOB (SBICHHI)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3a/IaHHOW W HESIBHO 3aJJaHHOM (PU3MUYECKOW MOJENIbI0: Ha OCHOBAaHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOJCNIH, OTBEYAIOIIne
TpeOOBaHUAM 3a7a4d, TPUMEHATH (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaTrhl  (PU3MYECKMX  TEOpWid  TpU  HCIONH30BAHHUU
MaTeMaTUYeCKUX METOJIOB PEIICHHS 3a/iay, MPOBOJIUTH PacyEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIU3UPOBATh pe3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJIbI  pEeUIeHUuss C  Y4ETOM  MOJYyYEHHBIX

pe3yabTaTOB

Pemarp kadecTBeHHbIE 3a7aud, TPeOYIOIIME MPUMEHEHHS 3HAHUU U3
pPa3HBIX pa3feNioB IMIKOJIHHOTO Kypca (DU3MKH, a TakKe WHTEeTpaliu
3HAHUN W3 JPYyrUX MPEIMETOB E€CTECTBEHHOHAYYHOTO  ITUKJIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKIEHUW C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/IG SABJICHUSA



Bnanenue OCHOBHBIMH MeToAaMH1 Hay4HOTO MMO3HAHMS,
UCIOJIb3YeMbIMH B (U3MKE: TMPOBOJUTH MpsSMble U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
M3MEpPEHUsI U UCIOJIb3YS W3BECTHBIE METOJbl OLEHKU IOTPEIIHOCTEN
W3MEPEHUH, IMPOBOAUTH HCCIECIOBAHNE 3aBUCHMOCTEH (DU3NYECKHX
BEJIMYUH C HCIIOJIb30BAHWEM TMPSMBIX U3MEPEHHH, OOBICHATH
MOJIy4YE€HHBIE Pe3yJbTaThl, UCIONB3Yd (DU3HUECKUE TEOPHH, 3aKOHBI U
MOHATHS, U JIEJaTh BBIBOJABI; COOJIIOIATh MpaBmia 0€30MacHOTO Tpyaa
[P MPOBEACHUU HCCIECIOBAHUN B PaMKax y4eOHOIrO SKCHEpUMEHTa U
y4e0HO-UCCIIeIOBATENILCKON  JIEATEIbHOCTH C  HCIIOJIb30BAHHEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opyoBaHusA

ChopmupoBaHHOCTH ~ YMEHHH  aHaANM3UpOBaTh W OILICHUBATH
MOCIICAICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEIHPHOCTH YEJIOBEKa,
CBSA3aHHON C (PU3WYECKUMH TPOLIECCAMM, C TIO3UIUN SKOJIOTUUECKOU
0€e30I1aCHOCTH; MpeACTaBICHUI 0 palOHAIbHOM
NPUPOAONOJb30BAHUHN, a  TakKe€  Pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 pa3BUTHS

YCJIIOBCYCCKOI'O O6H_ICCTB8.

10

OmnageHne pa3IUYHBIMH crnocobamMu  paboTel ¢ HHPOpMAaLUEi
(GU3MUECKOTO  CO/AEpXKaHMUS C  KCIOJIb30BAaHHMEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJTydaeMol nH(opMaluu

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUM W 3aKOHBI ISl aHaldu3a u
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3HBIX CHUCTEMAX, B MEXKIAIAKTUYECKON Cpene; JIBUIKEHHUS

HEeOECHBIX TeJI, DBOIOLUH 3BE€311 M Beenennon




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'D 11O ®PU3UKE
Kon Kon
pasnena/t ) (Y (4 IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
eMblI HTa
1 MEXAHHUKA
1.1 KMHEMATHUKA
111 Mexanuueckoe JIBUYKEHUE. OTHOCHUTENIBHOCTD
o MEXaHUYEeCKOro ABmxkeHusd. Cucrema orcuéra
MarepuaibHas TOUKa
7z TpaeKTOpHA
E& panmyc-BeKTOp:
7t )= (xlr) Mr)=(2)),
TpaeKTopHs,
1.1.2 HepeMelleHIe: ? by
AF =F(t,))—F(t) =7, — 71 = X
= (Ax, Ay, Az),
yTh.
CroxeHie HEpehleLHEHIIrIZ
Ay =4, + A7
CkopocTh MaTepuaibHON TOUKHU:
_ Ar ,
U=— =T, =[U1_.U1_.U_].
A |40 -
Ax . , ,
v,=—| =X/, aHaJOITYHO v, =V, U.=Z,.
At o :
113
CnoxeHle ckopocTeil: ¢, =0, + 0, -
Boluncnenne nepeMenieHus 1 myTu MaTepUalbHOW TOUKU
TIPU TIPSIMOJIMHEWHOM JBUKEHUU BJIOJIb OCH X T10 TpaduKy
3aBUCUMOCTH V(1)
114




gy . AD N
YekopeHIle MaTepHaIbHOI TOUKIL d = ﬁ_L = [
I lar—p

Au S
a =—- =(v, ], - AHAJIOTITHO a, = i”v
Ay -

1.15

1.16

PaBHOMEpHOE NPAMOJIMHENHOE ABUKECHUE:!

x(t) = xo + Uy

Uy (t) — vo, = const

PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKECHUE:

v(t)=x,+uU, r+H*'r
- M [

v (t)=vu, +at

a, = const

ol .

Fa _ s _"} -
UJI Lﬁ.‘f - -'H.T ['\'2 "‘"1]

W +L
HPII JBILKCHINI B O[THOM HAIIPABICHII IOIVIE S = 1

117

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TaCHUSI.

Vi

Mo a

0 Xo {-

JIBuxkeHue Tena, OpOIIEHHOT0 MO YIJIOM 0L K TOPU30HTY:




[.‘r{f} =X t Uyt =2 tUycosa-f

P . 2
V() =y, T Uyt +gJT =¥, tU,sina- I—STT

v.(f)=v,, +g1f=v,5ma— gt

{U;- )=y, =u,cosu

=0

=—g =const

o
o X
o
oy
Kpuonunerinoe nBuxenue. [[BiykeHne MaTepruaibHON
TOYKH 110 OKPY>KHOCTH.

VYriioBas U IMHENHHas CKOPOCTh TOUKH:

v = wR
V=R .
118 [Ipu paBHOMEPHOM JABUKEHUU TOYKH IO OKPY>KHOCTH
2n 2
w=—=2mv
T
[eHTpOCTpEMUTENBHOE YCKOPEHUE TOUKHU:
v? 5
ayc = F = w*R
ITonHOE yckOpeHre MaTepuaibHON TOUKH
119 TBépnoe Teno. [locTynarenbHOe U BpaaTeIbHOE IBUKEHHE
TBEPAOIO TENa
1.2 JMHAMUKA
191 Nuepumnansubie cuctemsl otcuéra. [lepseiit 3akoH HproToHA.
[Tpuniun otHOcuTENnbHOCTH ["anunes
Macca Tena. IImoTHOCT BeliecTna:
1.2.2 p= m
%4
Cuna. [IpuHUuUn cyneprno3uiuy CUL:
123 FpaBHOAeﬁCTB =F +F+..
1.24 Bropoii 3akoH HeroTona: 11 MatepuansHoit Touku B ICO




-
>

F1 =ma,

>

Ap = FAt

o—{r——t
£, Fy,
1.25 Tpetuii 3akoH HetoTOHA i1 MaTepUaIbHbIX TOYEK:
Fip = —Fp

3aKkoH BCCMHUPHOI'0 TATOTCHHA: CHUJIbI IMPUTAKCHHUA MCKIAY

TOYEYHBIMU MAacCaMu PaBHBI
mim,

F=6—p5

1.2.6

Cuna TSDKECTH. HeHTp TSDKECTA Tela. 3aBUCUMOCTH CHIIBI
TSOKECTH OT BBICOTBI h HaJ MOBEPXHOCTBIO IUIAHETHI
paauycom RO:

GMm

"9 = Ro + h)?

Cuna ynpyroctu. 3akoH ['yka:
1.2.7 F, = —kx

Cuna tpenus. Cyxoe TpeHHE.
Cuita TpeHUsl CKOJIbKEHUS:

Erp = uN

1.2.8

Cuita TpeHus TOKOS:

Koadduuument tpenus

[aBnenue:
1.2.9 Fy

CTATHUKA




—

F

MOMEHT CHJIIBI OTHOCHTEIIBHO OCH BpaIiCHHU:

131 IM| = Fl, rae 1 — mie4o cuist

-

F

OTHOCUTEJIBHO  OCH,  IPOXOASIIENH  uepe3  TOUKYy
NEPIEHIUKYIJIIPHO PUCYHKY

]_[CHTp MaccC Tcjia. HCHTp MacC CUCTEMBI MaTCpUaIbHBIX

TOYCK:

- -

mir; + myr+...

T;
1.3.2 M- my +my+...

B onHOpOAHOM TOJIE TSIKECTH

(g = const)

IIEHTP MAacC Tejla COBMAJIACT C €ro EHTPOM TSHKECTH
VYcnoBus paBnoBecus TBEpaoro tena B UCO:
[M,+M,+...=0
1.3.3 .
|F+Fy+...=0

1.34 3akoH [Tackansa

HaBnenue B xuakoctu, nokosimeiics 8 UCO:

1.35
p =po + pgh

3akoH Apxumena:

-
-

FApX = _PBbITeCH

1.3.6
€CJIN TEJIO U KUAKOCTH nokosrest B ICO, To

FApx = P9Varrrecn

YcaoBue miaBaHus Tel

14

3AKOHBI COXPAHEHNA B MEXAHUKE

141 Hmnynbc MaTepuanbHONW TOUKH:



Hmnynbe cucTeMsl Tel:
1.4.2

p=pt+pt..
3aK0H U3MEHEHUS U COXpaHCHUA UMITYJIbCa:
B CO
Ap = A(pl + p2+- . ) = FlBHELHHAt + FZBHemHAt+' -
1.4.3 B UCO , ecitu
Ap = A(py +p2+...) =
€CJIn
FlBHeLuH + FZBHeLLIH+' =0
PeakTuBHOE ABUXKXCHHUC
F
~f—:<
14.4 *
Pabora cuiisl Ha MajIoM MEepeMCIICHUHN
A =|.EE'| |A7|-cos = F, - Ax
{;
0}
MOI_I_[HOCTB CUIJIBI:
1.45

€CJIA 3a BpeMs At
paboTa CHIIbl U3MEHSIETCS Ha , TO MOIIIHOCTb CHIIBI

AA
p="=
At

=F-p-cosd
Ar—




Kunernueckas OHEPIusa MaTepHaHBHOﬁ TOYKU.

2
b
EKI/IH =5 Py

1.4.6 2 2m

3aK0OH U3MCHCHHS KHHETHUYSCKOM OHCPIUU CUCTEMbL

mv 2

MarepuasibHbIX Touek: B UCO AEkun = A1 + A2 + ...

HOTCHHI/IELTIBHEU[ OHEPIu-i:

JUIA MOTCHIUAJIBHBIX CHUJI

A12 = Eln()TeHu - EZHOTEHL[_: AEHOTEHL[

IToTreHnuanbpHas OHCPIruAa MaTepHaanoﬁ TOYKH B

147
OJHOPOAHOM II0JI€ TSKECTH:

ErmTeHu = mgh

[ToreHuuanbHas SHEPTUs ynpyro 1ehopMUPOBAHHOTO Tela:

kx?
EHOTeHu = T

3aKOH U3MEHEHUSI U COXPAHCHUSI MEXaHUYECKOW SHEPIHHU:
Eiex = Exim * Enorern.
1438 B IICO AE,ex = Agcex HETIOTEHIL. CHIs
B IICO AE,ex =0, eClIH Agcex menoresm. cux = 0

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

['apmonnueckne  koneGaHUs ~ MaTepUAIBbHONM  TOYKH.
Ammuntyna u ¢asza  konebanuil. Kunemarnueckoe
OIMCAHUE:!

x(f) = Asin( @t +0,),

v, (H)=x.

a(=(v ), =—0xf) =>a +o'x=0,

TAC X - CMCIICHUEC U3 PABHOBCCHA.

151

JlnHamuyeckoe onucaHue:

ma, = —kx,
X



9TO 3HAYUT, YTO

E, = —kx.

OHepreTuyeckoe OINMCaHUE (3akoH COXpaHEHUs

MEXaHUYECKOI SHEprun):

-

naj‘+£_nqm_m _

2 2 2 2

CBs3b aMIUTUTY/IBI KOJCOAHWI CMEIICHUS MaTepuaaIbHON
TOYKM C aMIUIMTYAaMH KojeOaHuii e€ CKOpoCcTH |

YCKOpPEHUSI:

Upe =04, a_ =04

ITepuon 1 yacToTa KoJeOaHUH:

Hepﬂoz[ MaJIbIX CBO60,I[HI>IX KOJIEOAHMH MaTeMaTH4YeCKOIO

MasITHUKA:
152
T= EIJI
b
[Tepuon cBOOOIHBIX KOIEOAaHUN IPYKUHHOTO MasTHUKA!
m
T=2n |—
k
153 Beinyxaennslie kone6anus. Pezonanc. PesonancHas kpubas
[Toriepeunsle ¥ mpojojibHble  BOJHBL  CKOpOCTh
pacrpoCTpaHeHHs U JITHHA BOJHBI:
154 l=pT ="
v
Wutepdepennys u audpaxiys BOJIH
155 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mogenu cTpoeHus ra30B, JKUAKOCTEN U TBEPABIX Teil. [IycTh
2.1.1 TepMOJMHAMHYECKass cHUcTeMa (Teno) CcOocTouT u3 N

OJIMHAKOBBIX MOJIEKYJI. TOTr/1a KOJTMYECTBO BEIIECTBA




— 4Kciio ABOTaJIpo, m — Macca CUCTEMBI (Telna),
— MOJISIpHASI Macca BEIIecTBa

2.1.2 TennoBoe IBM)KEHHUE aTOMOB M MOJICKYJI BEIIECTBA
2.1.3 BsaumMozeiicTBie yacTuIl BeeCTBa
2.1.4 Huddy3us. bpoyHoBckoe 1BHKEHHE
2.1.5 Monaens uneanpHoro raza B MKT
CBs3p  MeXAy [JaBJICHUEM U CpEJHEN KUHETHUYECKOMN
SHEpPrueil MoCTyNnaTeNbHOrO TEIIOBOTO JBHKEHUS MOJICKYII
uaeanbHoOro rasa (ocHoBHoe ypasuenune MKT):
j 2, myv’ 2 n { Mgy 2 n-e
307 3012 3
2.1.6
rre m0 — Macca OIHOM MOJIEKYJIbL,
N
n=—
vV
- KOHIICHTPALHS MOJICKYT
2.1.7 AblcomotHas Temneparypa: T =t +273K
CBs3p TeMmIeparypbl Ta3a CcO CpeiHEed KHUHETUYECKOU
SHEpPrueil TMOCTYyMaTeNnbHOrO0 TEIJIOBOTO JBUKEHHS €ro
218 MOJICKYJI:
— (m@*) 3
Epe=|—— | =2 kT
L2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopens naeaabpHOTO T'a3a B TEPMOIAUHAMUKE:




| VpaBrerse Merrereesa — Kianeipora
| BeIpavkeHHe 19 BHYTPEHHEH SHEPIHH
VpaBaeHne MeHeneeBa — KnaneiipoHa (mpimeHE
3aMIICI):
pRT

pV=%RT = vRT = NkT, p=t-

BripakeHle 1114 BHYTpPeHHeil 3Hepriil 0JIHOATOMHOT(
raza (IIpIMeHIIMEle (POPMEI 3aIIcH):
3 im

U==vRT =£NRT =——RT=vc, T= iprIF"
2 2 2 2

3aKoH I[aJ'IBTOHa AJI1 JaBJICHUA CMECHU PA3PCKCHHLBIX I'a30B:

2.1.11
p=p;+pt..

W3omporiecchl B pa3pekCHHOM ra3e ¢ MOCTOSHHBIM YUCIIOM
MoJIeKy N (C TOCTOSITHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const ,

nzoxopa (V = const):

p
— = const
T

n3obapa (p = const):

= const

N <

2.1.12

I'padudaeckoe npencrapieHue U30MpoieccoB Ha pV-, pPT-u
VT- nuarpamMmax.

OO0BbeaMHEHHBIA ra30BbIi 3aKOH:

pV .
T = cons

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

2.1.13 HacellieHHble W HEHachIlIeHHbIE Tapbl. KadecTBeHHas




2.2

3aBUCUMOCTD INIOTHOCTH U JABJICHUS HACBIIICHHOI'O I1apa OT

TEMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMA HACHIILIEHHOTO

napa

BaaxnocTts BO3ayXa.

OTHOCHUTEIbHAS BIIAXKHOCTD:

21.14 D@ P
P s Pracsmaapa)
M3MeHeHMe arperaTHbIX COCTOSIHUI BeIlleCTBa: HCIapeHue u
aL1s KOHJICHCANs, KATICHNE KUAKOCTH
5 M3MeHeHHe arperaTHbIX COCTOSIHUI BeILleCTBa: IJIaBIEHUE U
116 KPUCTAJTN3AIUS
2.1.17 [TpeoOpaszoBanue YHEPTHH B (PA30BBIX MEPEXoaax
TEPMOANHAMUKA
221 TemnnoBoe paBHOBECHE U TEMIIepaTypa
2.2.2 BHyTpeHnHss sHEprus
Tennonepenauya Kak crnocod U3MEHEHHs BHYTPEHHEH
2.2.3 sHepruu  0e3  coBepuieHuss ~ pabotbl.  KonBekuus,
TEIUIONPOBOAHOCTb, U3TyYEHUE
KonnyecTBo TemioTs!.
224 VY nenpHast TEMIOEMKOCTh BEIIECTBA C:
Q = cmAT
VY nenbHas Temnora napoodpasosanus L: Q = Lm.
2.2.5 VnenapHas TemioTa miasiacHus A: Q = Am.
VY nenbHas TemioTa cropaHus Tommaa q: Q = qgm
OnemeHTapHas paboTa B TepMOJUHAMUKE:
A =pAV
2.2.6
Bbruucnenne pabotel mo rpaduky mporecca Ha pV-
IrarpaMMe
I1epBbIil 3aKOH TEPMOTMHAMUKH:
Q12 = AUsz + Ay, = (U = Uy) + Ay
2.2.7

Annabara:

Q12 =0= Ay, = (U; — Uy) = AUy,



3.1

2.2.8

2.2.9

2.2.10

2.2.11

3.11

3.1.2

Bropoii 3akoH TepmoanHamMuki. HeoGpaTumble mporeccs

[TpuHiMne! geicTus TennoBbix MamuH. KIT:
0

Q Q

X Harp Harp X Harp

'r'|:

MakcumanbHoe 3Hauenue KII. [ukn Kapho:

T.. —T. T
Max ] = 1. — B W _ | Zmam
N = M apmo T T

HiTp HATD

YPaBHCHI/Ie TEIJI0BOro OanaHca:

Q1 +Q;+Q3+...=0

OJIEKTPOAMMTHAMUKA
OJIEKTPUYECKOE IIOJIE

Onextpuzanusi Tel U €€ NPOSABICHUS. OJNEKTPUUYECKUI
3apsa. JBa Buma 3apsga. DNEeMEHTapHBIA AJIEKTPUYECKUI

3apsan. 3aKkoH COXPAHCHUA JJICKTPUICCKOI'O 3apdaaa

BsaumopeiictBue 3apsa10B. Toueunsie 3apsiabl. 3aKOH
Kynona:
B OJIHOPOJHOM BELIECTBE C AUDICKTPUIECKON

MMPOHUTTAaCMOCTBIO

i,

F=k|@1|'|1q: _ 1 _|‘5"1|'1
&1 4mes, 1

3.1.3

OnekTpuueckoe mosie. Ero neWcTBHe Ha JIIEKTPUUECKHE

3apsibl

3.14

Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

-

o F

qnpo6Hbu7[

[Tone ToyeuHoro 3apsna:

KapTuns! 1TMHMNA HaIPsHKEHHOCTH ATHX TOJIEN

3.15

IToTeHIIMATEHOCTH OJICKTPOCTATHUYCCKOI'O I10JIA.

Pa3HOCTh MOTEHIIUATIOB U HaIIPsI’KCHUC:!



A1z = q(d1 — P2) = —qAdp = qU.

HOTGHLII/IaJIBHaH SHEprud 3apsaga B OBJICKTPOCTATHYCCKOM

I1OJIC:

W =q¢

HOTCHHI/IELTI SJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaprI)KéHHOCTI/I I10JIs1 U Pa3HOCTHU IMOTCHIUAJIOB IJIA
OIHOPOJHOI'O SJICKTPOCTATUYCCKOI'O I10JIA: U=Ed

3.1.6

3.1.7

HpI/IHHI/IH CyHepHO3I/IIII/II/I :‘)HCKTpI/IquKHX HOJIGfIZ
E = E1 +E2+...,¢ = ¢1 +¢2+.-.

[TpOBOJHUKY B 3JIE€KTPOCTATUYECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA
Et=0

BHYTPH M HA IIOBEPXHOCTH IPOBOJAHUKA () = const

3.18

3.19

I[I/ISJ'ISKTpI/IKI/I B QJICKTPOCTATHUYICCKOM I10JI€C.

Jusnexkrpuyeckasi IPOHUIIAEMOCTb BEILLIECTBA €

Konpnencarop. DineKTpoEMKOCTh KOHICHCATOPA:

q
C=—
U

aﬂeKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpA:

£€0S

d

3.1.10

Hapanneanoe COCAUHCHNEC KOHACHCATOPOB:

q = Q1+q2+---'U1 = U2 =---:Cnapann_cl+62+-"

IlocnenoBareapbHOE COCAUHEHHE KOHACHCATOPOB:

1 1 1
U= U1+U2...,CI1 =q2 =...,Cn0m =C_1+C_2+




3.1.11

DHeprus 3apsHKEHHOT0 KOHAEHCATopa:
_qU _CU 2 3 q?
€T 2 2 2

3.2

3AKOHBLI ITIOCTOAHHOI'O TOKA

3.2.1

3.2.2

Cuna Toka:

IMTocTosHHEIN TOK: | = const
[ns mocrossHHOrO TOKa q = It

VY CI10BHS CYIIECTBOBAHUS 3JEKTPUIECKOTO TOKA.
Hanpsixenune U u OJIC E

3.2.3

3.24

3.25

3akoH OMa aJ1d y4acTKa LeMu:
| U
"R
DJIEKTPUYECKOE COIIPOTHUBIICHHUE. 3aBUCUMOCTE

COIIPOTUBJICHUA OAHOPOAHOI'0 IMPpOBOJAHHUKA OT €ro AJIMHBI U

CCUCHMU. yHeHBHOC COHpOTHBHeHI/Ie BEIICCTBA.
o]
Ps

Hcrounnku Toka. J]C uCTOYHMKA TOKA:

ACTOpOHHPIXCI/I.}'I

q

E =

BHyTpeHHee cConpoTUBIIEHNE HCTOYHHUKA TOKA

3.2.6

3akoH OMa ISl TOJTHOM (3aMKHYTOM) 3JIEKTPUYECKON LEMH:

E =1IR + Ir, orkyna




3.3

3.2.7

[TapamiensHOE COeTMHEHUE TIPOBOTHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

=—+—+..
Rnapa}m Rl RZ

HOCHCHOB&TCHBHOC COCIMHEHUEC ITPOBOJHUKOB:
U=Ul+U2+.,11=12=..
RHOC.H = R1 + R2+

3.2.8

3.29

Pa6ota snekrpuueckoro Toka: A = [Ut.
3akon Jlxxoynsa — Jlenna:
Q = I?Rt

Ha pe3sucrope

U2
R:Q=A=12Rt=IUt=?t

MOUIHOCTB 3JIEKTPUYECKOIO TOKA!

Ad
P=—0 =IU

At Ar—sl
TerutoBast MOIIIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:

P=PR=2=1U
R

MoniHoCTh HCTOYHHKA TOKA:

3.2.10

3.3.1

CBO6OI[HH€ HOCUTCIIN QJICKTPHUICCKUX 3apsA 0B B
IMPOBOJHUKAX. MexaHnu3Mbl IpOBOAMMOCTHU TBépI[I)IX
MCTAJJIOB, pACTBOPOB H PACIIIABOB 3JICKTPOJIMTOB, TI'da30B.

[TonynpoBoanuku. [1oynpoBOAHUKOBBII A0
MATHUTHOE I1OJIE
MexaHudeckoe B3aNMOIEWCTBHE MArHuTOB. MarduTHoOE

nose.  Bexkrop  marHuTHOM — mHAyKuu.  lIpuHnun

CYNEPIIO3UIMN MAarHUTHBIX TOJICH:




B = Bl +Bz+...

Jluauu MHAYKIMUA MarHutHoro mnojis. KapTtuHa nuHui
WUHIYKIIUU MAarHUTHOTO OJIA II0JIOCOBOI'O u

HO,I[KOBOO6p&3HOFO IIOCTOAHHBIX MaroHuTOB

OneiT Opcrena. MarHutHoe 1ojie MPOBOJHUKA C TOKOM.

KapTI/IHa JTIMHUAMN HHAYKOUKW MArduTHOrO IIOJIA AJJIMHHOI'O

3.3.2

IpPSMOTO  INPOBOJHMKA U 3aMKHYTOI'O  KOJIBLIEBOT'O

IIPOBOJHMKA, KaTYIIKH C TOKOM

Cuna Amnepa, €€ HallpaBJICHUE U BEJIMYUHA!
3.3.3 F, = IBlsina

Cuna JlopeHua, e€ HallpaBJIeHHUE U BEJIMYUHA!

Frop =1 q | vBsina
3.34
JIBrKeHne 3apsHKEHHOM YacTHIBI B OJHOPOJHOM MarHUTHOM
noJe
3.4 SJIEKTPOMAT'HUTHA A MH/IYKIMA
IToTok BEKTOpa MArHUTHOW MHAYKLIUHU:
® = B,,S = BScosa

34.1
3.4.2 SBnenue anexTpoMarHuTHON HHAYKIMKU. DJC HHIYKIMH

3aKOoH AJeKTpoMarHuTHOM nHaykuuu dapajes:

AD
3.4.3 E=——— =—@’
M .r
A —
B oo

3.4.4 N Y




3.5

OJ1C uHAYKIMU B IPSIMOM MPOBOAHUKE JTHHOM I,

ABKYIHIEMCA CO CKOPOCTBIO

v

B OJTHOPOAHOM MAarHuTHOM II0JIE B:

| E; |I= Blvcosa

3.45

[IpaBuio Jlenna

3.4.6

NHIyKTUBHOCTD:

L_q>
T

nm @ = LI

Camounnykuus. 9IC caMOMHAYKIIUU:

A
E“:_L_L =L,
Aty

3.4.7

3.5.1

3HCpFI/I$[ MAarauMTHOI'O ITOJISA KaTyIIKU C TOKOM:

W_LI2
ETo2

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHBI

Konebarenbublif koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE

KoJieOaHus B UJI€ATHHOM KOJIe0aTeTbHOM KOHTYpE:
[ q(1) =, sin( ot +@p)

]f['fﬁ] =, = 0, C08( 0O+ | = I, cos( et +
®opmyina Tomcona:

T =2nVLC



CBs3p  aMIUTUTYIBI 3apsja KOHJEHCATOpAa C aMIUTHTYIOU
CHWJIBI TOKA MPU CBOOOHBIX JICKTPOMATHUTHBIX KOJIeOaHUIX

B HaCaJIbHOM KoJie0aTeIbHOM KOHTYp€:

I
q_.= e
6}
352 3aK0H COXpaHEHHsI DHEPrUU B HACAIBHOM KOJIEOATEIHHOM
o KOHTYpE:

3.5.3 BbIHYXI€HHBIE 3JIEKTPOMarHuTHbIE Kosiebanus. Pesonanc
[Tepemennsiii Tok. [Ipon3BoacTBo, nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

o4 cu Lr* cul_ LI’

+ = e = T — const.
2 2 2 2
CBoiicTBa JIEKTPOMArHUTHBIX BOJH. B3anMHasi opueHrtanms
355 BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
ELB Ll ;
356 [Ikana AIIEKTPOMATHUTHBIX BOJIH. [Ipumenenue
o AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsamoniuHeiiHOe pacnpoCTpaHEHHE CBETa B OJHOPOJHOMN
o cpene. Toueunslid uctouHuk. JIyd cBerta
3aKOHBI OTPaKEHUS CBETA.
a=p
3.6.2
alp
T T TS

3.6.3 [TocTpoeHne N300paKeHHIA B IIIOCKOM 3epKaje
3aKOHBI MPEJIOMIICHHUS CBETA.
IIpenomnenue ceera:

3.6.4

nysina = n,sinf.

AGCOIOTHBIN MMOKa3aTesb MPEIOMICHHUS:




Nagc = ;

OTHOCHUTENBHBIN MTOKA3aTeNb MPETOMIICHUS:
n, v

n
OTH ny v,

"y
XoJ ny4deit B pu3Me.
V)=V, Mk =Tk
CooTHOIIIEHHE YacTOT M COOTHOILIEHUE JUIMH BOJH IPHU

nepexoac MOHOXPOMATHYCCKOr0 CBETa UYCPE3 TIpaHUIY

pa3aciia ABYX OIITHUYCCKUX CPCU:

ny,<n, n,
U "1
3.6.5
[TonHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbliA yro MOJIHOTO BHYTPEHHETO OTPayKEHUS:
, 1 ny
Sinay, = =—
Noru ny
Coluparomue W paccewBarolie JIUH3bI. TOHKas JIMH3A.
36.6 dokycHOe pacCTOSIHUE M ONTUYECKas CUJla TOHKOM JTMH3BI:
1
D=—
F
®opmysia TOHKOHN JTUH3bI:
1 4 1 1
d f F
3.6.7

YBenuuenue, 1aBaeMoe TUH30M:

h |fl
'=0="a



F\ h
f

R
B ciiyuae paccenBaronieil JIMH3bI:

D0 = F =—=0,
3.6.8 _h 111
F—H— ) 1

XoJ Jiyda, TpOLIEAIIEro JUH3Y MO IPOU3BOJIBHBIM YIJIOM K
e€ rmaBHOW omTudeckoil ocu. [locTpoeHne W300paKeHUIA
TOYKH U OTPE3Ka MPSMOU B COOMPAMOIINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

doroanmapaT Kak onTudeckwit mpubop. [ma3z  kak

3.6.9
ONTHYECKasi CUCTEMA
WNurepdepennusa cBera. KorepeHTHble HICTOYHUKU. Y CIIOBHS
HaOI0IeHUS MaKCUMYMOB u MHUHHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTHHE OT JBYX CHH(]a3HBIX
KOT€PEHTHBIX UCTOUYHUKOB:
3.6. y
MAaKCIIMYMBI — A=2m ; m=0,+1.£2 +3, ..,
-
v
MITHIIMYMBI — A= 2m+l_]:, m=0,£1,£2 £3__
e
Hudpakuus csera. JudpaxiuonHas peméTka. YciaoBue
HAONIOZICHUSI TJABHBIX MaKCHUMYMOB TpU HOPMaJIbHOM
3.6.11 MaJeHU MOHOXPOMATHUYECKOTO CBETA C JIJTMHON BOJHBI A Ha

peméTKy ¢ nepuoaom d:



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

3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M

411 ['mnore3a M. Ilnanka o kBanTax. ®opmyna [lnanka: E = hv

®otoHnbl. DHeprus GpoToHa:

E=hv= E = pc
A

4.1.2

HNmnynbe ¢poTona:

E hv h
PETTTT

e ®oroappexr.  Ombitet  AI.  CroneroBa.  3aKoHBI

doTtodrddekra

Ypasuenue DiiHiTeiHa g Gotodddexra:

Eorona = ABbIX0JA + Eyyrmax:
4.1.4 hc
Agiixona = hvp = /1_1<p
Banmar = 221 = et

JlaBneHue cBerta.
4.1.5 JlaBiieHME CBETa HA MOJTHOCTBHIO OTPAXKAIOIIYI0 TOBEPXHOCTh

Y Ha MOJTHOCTBIO MOTJIOLIAIOIIYI0 TOBEPXHOCTh

4.2 OU3UKA ATOMA

421 IInanerapHast MOJENb aTOMA

[Toctynarsr bopa. M3ny4yenue u norsouienrne GOTOHOB MpPU
422 nepexoie aToMa ¢ OJTHOTO YPOBHS SHEPTHU Ha JIPYTOM:

hvmn = ’Ji = |En —E

,||l'

S

m



4.3

JIuHeityaTpie CIEKTPHI.

CriexTp ypoBHEl 3HEPIrUU aTOMa BOJOPOJIA:

4.2.3
—13,63B
E =———, n=1,23, _
n*
OU3UKA ATOMHOI'O AJIPA
431 Hyknonnas monens sinpa I'eitsenOepra — MBanenko. 3apsn
o anpa. MaccoBoe uucio siapa. M3oTtormnsl
PannoakTuBHOCTB.
Anbda-pacnan;
A~ A4 4
zX—>75Y+5He
bera-pacnan.
DJeKTpOHHBIN B-pacnan:
4.3.2 N N 0
X Y+ je+v,
[To3uTpoHHBI B-pacna:
A A 0=
s X—=>-0Y + jé+ v,
I'amma-n3nydyenue
3aKOH paJMO0aKTUBHOIO pacraja:
-t
N(t) = Ny % 2T
4.3.3
ITycth m — Macca pagloaKTUBHOIO BellecTBa. Toraa
-t
m(t) =mgy* 2T
434 SAnepHble peakuuu. [lenenne u cuHTE3 sep
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