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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpeIHEero oO0mero oopa3zoBaHuUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM 0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHOl pabodeit mporpaMmbl BocnuTaHus W KoHnenun
npenojiaBanus yueObHoro npeamera «dusnka» B 00pa30BaTEIbHBIX OpraHU3AMIX
Poccuiickoit ~ ®deneparuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCs.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMU
yueOHoro npeamera «DPu3nka» Ha yriyoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEain30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4Jarommmcsi, KOTOpble HEOOXOIMMBI A MPOAOLKEHHS 0oOpa3oBaHUsA B
OopraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpEnensioTCs ITUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHbIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE CcpeaHero oOmero oOpa3oBaHUs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0JI1aM 00YUYEHUS;

coziep>kanue yueoHoro npeamera «dusuka» no rogam o0ydeHus.

[Iporpamma 1o ¢u3UKE HUMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU JUTsI COCTABIICHUS CBOUX pabOYMX IPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTABISICT BO3MOXKHOCTH JJISI peaiM3aldd  Pa3IUYHBIX METOJUYECKHUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
cCOXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHMOJIOTHEH,
dbusmdeckoir reorpadmeir u acTpoHomHeW. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTuky, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, IIOJIy4EHMsS] HOBBIX MaTEpUajiOB C 3aJaHHBIMHU CBoOWcTBamu. M3yueHue
(¢U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO PACCMaTPUBATh KaK IMPHUHIIMIIBI €r0 TOCTPOEHUS.

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

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEW Marepual Kypca (U3NKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. BEE peannsanus NpeaIosaracT HCIHOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMaNa (U3MUECKON HAyKHU, OCMBICICHHE CBS3M Pa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOLIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAIOoaraeT 3HaKOMCTBO € IIMPOKUM KPYI'OM TEXHUYECKUX M TEXHOJOTMYECKHX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHME YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMoOHAIBLHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME cojiepKaHUs TPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLINAIIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. g ¢usmku peanuzanus 3THX
NPUHLIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JieHCTBYyIOmero Qaxkropa ydeOHOro mpouecca. s yrimyOn€HHOTO
YPOBHSI — 3TO CHCTEMa CAMOCTOSITEBHOTO YYEHHYECKOTO 3SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOYKHBI
IBa crocoba peanu3anuud (PU3NYECKOrO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoAuTcs 160 B kKoHue 10 u 11 kmaccoB, mub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/a O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOpPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJIcHUE OOYYaIOUIMMHUCS YMEHHUSIMU MPOBOJUTH TPSIMBIE UM KOCBEHHBIE
U3MEPEHUS, UCCIIECIOBAHUS 3aBUCUMOCTEH (PM3MYECKUX BEJIMYUH M TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KayecTBEHHBIX 3aj1a4y
MPUOPUTETOM SABJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3MYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BbIOOpa
(bu3nYeCcKo MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

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

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHHMMAJIbHOM JIOCTAaTOYHOCTH U  OO€cleuYrBaeT TMOCTaHOBKY
MEePEUYUCICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMK st
UCCJICNOBAHMUS  WM3y4YaeMbIX  SIBIIEHHW ©W  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TPAKTUYECKUX padoT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIeUrMBaeTCs B pacuére



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

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

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

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

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

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

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

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

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

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

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

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

NOHMMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3nYeCKUX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperauuu UHpopMaimu,
ONpeIeNICHHS JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IPOECKTHO-HCCIENO0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



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

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

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

[Ipennaraempiii B mporpamMmme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboOT SBISETCS PEKOMEHOBAaHHBIM, YYWUTEIh JIeJaeT BbIOOD
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

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

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

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

[lorpemHoct  u3MepeHuid  (HU3UMYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HWJealbHAasl KUIAKOCTb, WACANBHBIN Ta3, TOUYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Duzndeckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NE€ATEIIbHOCTH JIIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

MN3mepeHne cuiibl TOKAa W HANPSXKEHUS B LEMU IMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpoCcTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) M
YCKOPEHHUE MaTepuajbHOW TOUKH, WUX TMPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

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

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



KpuBosmHenHoe  nBWKeHWE. J[BMKEHHWE  MaTepuagbHOM  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmom m vactora obOpareHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JIBUKCHHE CHApsIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIC TMEepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnrocTpanuus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBMKeHUS Tena, OPOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue cCKopoCTH MpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUYKEHUS C II€JIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi npu NpsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBWXKEHUSI Tella, OpPOIIEHHOTO TOpu30oHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJi€Ta U Ha4aJIbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUXKEHUSI Tella MO OKPYXKHOCTHU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja OOpalieHUs] KOHMYECKOTO0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MAaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguyeckod IMUPOTHL. JIBUKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHrne IByX LHMIMHAPOB WM IIAPOB PA3HOM MacCel C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOLIEW  MNPWIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHl, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPHU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

V3ydyeHne IBHMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOM depe3
JErKuit OJIOK.

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

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

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHUSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccenenoBanve ycilOBUM paBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loTeHIMaIbHBIE W HENOTEHUWAJIBbHbIE CHIBL. lloTeHnmanpHas >HEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHyu U1 WACANBHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

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

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIHOCTY CUJIBI.

W3MeHeHne 3HepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe MpeBpalieHUs] KUHETUYECKOM M MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY IIYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU S3JEKTPOMOOUIISS U MOIIHOCTU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETHYECKOU IHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHUS NP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TePpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTUL] BellecTBa. Monenn CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THX



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

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

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

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

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

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

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

Jlemoncmpayuu.

Mopenu I1BUXKEHHUS YaCTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

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

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHJAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro nporecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

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



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

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

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

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

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUTIOEMKOCTH BELIECTBA. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue o0
aauabaTHOM TIpoliecce.

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

BTopoii 3ak0OH TEpMOJMHAMHUKHA JI1 PABHOBECHBIX IIPOLECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aauadbara. AOCONIOTHAs TeMIepaTypa.

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

[TpuHume! geicTBud TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ1. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUSA «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIB30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTbHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

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

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

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

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

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

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

[IpeoOpa3zoBanue 3HEeprun B Pa30BbIX MEPEXOJAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JIaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHUs.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnexTpuzanms Tell U €€ NPOsIBICHMs. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DNEKTPUYECKUX 3apsAnoB. [IpOBOAHWKM, IHAJIEKTPUKA W IOJYIPOBOIHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éHHocTh  anekTpuueckoro  mosia.  [IpoOuwiid  3apsa.  Jlunuwm
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MoJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsHXKEHHOCTH 3TUX MOJEH U
DKBUITOTEHLIUAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM ToJIE. Jwusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MIPUHLIAI IEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOUCTBO M JEUCTBUE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

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

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJIEHCATOpa.

3apsaKa U pa3psaKa KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
M3JIy4YCHUS CBETONOA.

N3ydeHne npoTeKkaHusi TOKa B LIENH, COAEPKAIIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcioBusl CymecTBOBaHUSL ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUHMKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI M IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTRA.

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

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

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

KonaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHEeHns UCTOYHUKOB Toka, DJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOro COMPOTURIICHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsOKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3sMepeHust ammnepMerpa (BoJabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
Temrnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOctBeHHass U IpUMECHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSTENBHOTO pa3psana. Monxus. [lmasma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUUIABKA aJIFOMHUHMS, 3JIEKTPOHHAS MUKPOCKOIIUSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHME IPOBOAUMOCTH METAJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

HaGmronenue anexTpoiusa.

N3mepeHne 3apsaa OMHOBAIEHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMUMH.
OneHka rpaHul NOTPEIIHOCTEN.

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

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusvie nonamus, C64A3aHHbIE C U3YUECHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHHWE, Hay4yHbId (akT, rumoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



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

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

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

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

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

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

11 KIIACC

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MaruutHoe mone. Bexkrop marnuTHOM wuWHAYKOMH. [IpuHIMnD cynepno3uuun
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

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

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

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

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM TOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUMU. 3aKOH JJIEKTPOMarHMTHOM wuHAykuuu ®apajnes.
Buxpesoe anekrpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

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

DHEeprus MarHuTHOTO OISl KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUHA B MArHUTHOM I0JIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Koyiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

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

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

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

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABYKEHUS.

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

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

UccnenoBanne kojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIbIO
dbopMupOBaHUsI MPEICTABICHUN 00 HACATHHON MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUH.

Hab0mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

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

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

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

3aKOH COXpaHEHUs SJHEPTUU B UACAIBHOM KOJE0ATEIbHOM KOHTYpE.

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

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

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepepaadya W NOTpeOJICHHE
IIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. Kymberypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JMHUM JIEKTporepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOAHUM.

Mopenp 3IeKTpPOMarHuTHOTO TeHEpaTopa.

BbIHyX1IeHHbIE CUHYCOUJAIbHbIE KOJICOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKA.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPOpMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenune tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMieHHe, MHTephEepeHLUs H
TudpaKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHns u qudpakimsi.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE TNPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenepon, CBU-neup,
yIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBanne CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOJSIpU3aIs, TudpaKius, nHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.



W3ydeHnune napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTtpoenue n3oOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

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

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome U pacceuBaromiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTh (POKYCHOIO
pPaccTOsIHUS TOHKOM c(epuyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHUTEIBHOTO
MOKA3aTeIs MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon sy4a, MPOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paKeHU TOYKH W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Pa3pemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE€ HaOIIOICHUS
INIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapusanus ceera.

TexHuueckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OIITUKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paXKEHU B JIMH3AX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokasarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
IpUMeEpPE KUIKHUX JIUH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TTOJSIPU3AIUN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHINN JIa3ePHOTO U3IIYYCHUS HA IBYX IIEISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IMHbI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3ITy4eHUs CBETOJIMOAA MPHU MOMOLIM JU(PaKLIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTHM  KJIacCMYecKoM  MexaHuku.  [loctynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  uHTepBal.  I[IpeoOpazoBanusi  JlopeHa.
YcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHLCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MOKOSI.



TexHuyecknue yCTpOHMCTBA M TEXHOJOTHMYECKUE IMPOIECCHl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

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

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
OunmTerHa 11 Gporodddexra. «Kpacunas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOcTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. JInuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUUu JABWXKYyLIeWcsa dacTtulbl. KopmycKyispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHHYeCKHEe YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATUYNK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB — OT
OCBELIEHHOCTH.

CBeTonuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aToMma. [lnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornomierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnrogenue IMHEH4aToro CuekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY.

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

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

3aKkOH pPaJMOAKTUBHOTO pacnaga. PaauoakTWBHBIE HW30TONBI B MPUPOJE.
CBONCTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusHME paIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jozumerpusi.

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

Anepurie peakuuu. [enenue u cuntes saep. Anepusie peaktophl. [Ipobiaemsl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonel perucTpalyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHo# Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EnuHcTBO PU3nyuecKkoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sepHBI  peakTop, TEPMOSICPHBINM peakTop, aToMmHas Oomoa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHUEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



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

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUN. COBPEMEHHBIE OINTUYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

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

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMma «CIeKTpaabHbIA Klacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3MydeHHUE.

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl ONPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3ausd CeBEpHOIro MOJylIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTENIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUHN (PU3UYCCKUX BEIIMYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MUecKuX BETUYMH, NPOBEpKA MNPENJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKMUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

O06o0maromiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CHELHAIBHON TEOPUHM OTHOCHTEIBHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U aCTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHUHE MHUpPA, 3HAYECHUE ONMMUCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3MUecKoW KapTUHE MHUPA, MECTO (PU3UYECKON KAPTHUHBI MUpa B OOILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMHUU, TEOrpAPUU U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: FBICHHUE, HAy4YHbId (DAKT, rumotesa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUH, N3MEPUTENbHBIE IPUOOPHL, IIUPpOBas JadopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMEHTApHBIX GYyHKIUNA. [Ipu3Haku TOMOOUS TPEyrOIHLHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u 00bEma Tel.

Buonocun: >nektpuyeckue SIBIEHUS B JKUBOW MpUpoOLE, KoJieOaTelbHbIE
JNBWKEHUS B SKMBOM HPUPOJAE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
ANIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAroUIEHd  cpensl,
yIbTPA3BYKOBass JUArHOCTUKA B MEJHUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

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

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3aJI€KHM MAarHUTHBIX  PYI,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoJBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3JIEKTPOIBUraTeb, pajgap, paIHONPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI e€ pas3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbl OCBOCHHUS Yy4yeOHOro mpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHONW BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYalOIIETrocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

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

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIa/a B MOCTPOCHUE YCTOMUMBOTO Oy MYIIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBSI3aHHBIM C (U3UKOM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

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

IKOJOI'NYECKOI0 BOCIIMTAHUSA

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

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

pacuIMpeHue OmNbITa NESITEIBHOCTH IKOJOTUYECKON HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH JEsATENbHOCTH, FOTOBHOCTh B IpoLiEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JEATEeIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3HYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TOCIEICTBUN ESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaeaoBarejbCKHe IeHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznyecKoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJO0B ITO3HAHUS;

BJIAJICTh BHJAAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETALNH, TPEOOPA30BAHKUIO U PUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyallU3WpPOBATH 3aj1ady,
BBIJIBUTaTh THUINOTE3y €€ PpEIICHUs, HaXOAUThb AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh IIOJIYyYEHHBIE B XOJI€ PEIICHUS 3aJadyd Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH PUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCHUTh 3HaHHMSA TI0 (U3NKE B MPAKTHYECKYIO OO0JaCTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIEC UJIEH, MPEIJIaraTh OpUrHHAIBHBIC MOIXOAbI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPIKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalli3, CHCTEMAaTU3allMi0 M MHTEpIpeTalnrio MHPOpMaluu pa3iINuHbIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoOJIoJIeHueM TpeOOBaHUI SProOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3MUYHBIX (popmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalUMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YAIU3AIIH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3MKM U BO BHE-YPOUHOMH
JeSITEIbHOCTH;

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

Pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C UCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

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

OPUHUMATh 1[I COBMECTHOM JI€ATEIbHOCTH, OPTaHW30BbIBATh W
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeaesiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3yabTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIIIATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKOH padOThl ¢ YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

paclMpATh  paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

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

WCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKHA CUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E pPEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTMKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4Yaroluxcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJIS U3
CBOHX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAUBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI



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

NOHMMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOH W
MPOTHOCTHYECKOW  (PyHKIMH  (QU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLECCOB (SIBICHUI): HWHEpLUMaNbHAs CHCTeMa OTcuéTa, aOCOJIIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNMIOTHO ymopyras nedopmanus, abCONIOTHO
ylnpyroe 1 abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEH T'a3a, )KUAKOCTU
U TBEPAOro (KPUCTAIUIMYECKOTO) TeNa, UACAbHBIN ra3, TOUEUHbIN 3aps/,
OJTHOPOJHOE DJIEKTPUUYECKOE TIOJIE;

paszinyath YyCJIOBUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHATH MEXAHUYECKUE IMIPOLIECCHl U  SBIICHMS,
UCITIOJIb3YysI OCHOBHBIE TIOJIO)KEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [ammmes mJis CKOPOCTH M TEepeMelIeHUs,
3akOHbl HpIOTOHA, TPUHLMII OTHOCUTENIBHOCTH ['amuiies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
OHEPruH, CBSI3b Pa0OTHI CUJIBI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIIOBUSI PaBHOBECHS TBEPJAOTO Tejia), MPU OSTOM  HUCIOJIB30BATh
MAaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MTpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYJIbca U
MEXaHHYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT wu 3akoHBl MoneKynsipHOW (GUBUKUA W
TEPMOJUHAMHUKN (CBSI3b JIABJICHHUS WJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HDHEPrUEr TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBsI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
SHEPrUEU TEIJIOBOrO JBWKEHUS €r0 YacCTHUIl, CBA3b JABJICHUS UICAIBHOTO
raza C KOHUEHTPAMEW MOJIEKYJl W €ro TEMIIEPATypOW, YPAaBHEHHE
MenpaeneeBa—Kianeiipona, mnNepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYNEPHO3UIUN SIECKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
UenM W JJId 3aMKHYTOM DJIEKTPUYECKOM I1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroga, 3akonsl @apanes A 31€KTpoIin3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEPEMEICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEll, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YHOPYTrOCTH, CHJIa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€éil BONM3M €€ TOBEPXHOCTH,
3HEeprust ynpyrod nedopmanuy NPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TE€pMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATIBHOIO OJHOATOMHOIO rasa, pabdoTa HAEaJIbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTHh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOTO
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTO I1apa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTEHIMAI 3JIEKTPOCTATUYECKOTO MOJH,
Pa3HOCTh  IMOTEHIMANOB, JJEKTPOABIKYLIas CWja, CWiIa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHSI dJIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCALUs, IUIaBICHUE U KPUCTAJUIM3aLHs, HAIPABJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTHU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  W3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHU, JIeJaTh BBIBOBI 10 PE3YJIbTaTaM
UCCJIEI0BAHNUS;

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

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

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

pemaTth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAaKKEe MHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

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

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

aHaJIM3UPOBaTh U OLIEHUBATH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMHU NpOLECcCaMu, C
MO3UIINHI IKOJIOTHUUECKON O€30MMacCHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MH(pOpMaIe PU3nIEeCKOro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

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

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

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

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

NOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HayyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€KAa U JaJIbHEWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTHFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uku, poib (puznyeckoi Teopurn B (POPMHUPOBAHUU MPEACTABICHUMN O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PM3HUECKOM KapTHHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHSL TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JJIEKTPUUYECKOE M OJHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJieOaTenbHbIN KOHTYp, TOHKAsI JIMH3a, MOJICNIel aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

pa3nuyath yCiOBHUS (TpaHMIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTabHbIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



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

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

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

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

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

CTPOUTH M300paKeHUE, CO3JaBaEMO€E IJIOCKUM 3€pPKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a MW OOBsACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3NHBIX CUCTEMAX, B MEKIAIIAKTUYECKOU
cpeje; ABHMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJIB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHMOCTHU



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

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

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

pelarb pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKol MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarolue TpPeOOBAHUAM 3aJaud, MPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUMN
IpU HUCIOJB30BAHUM MaTEeMaTHYECKUX METOJOB PpEIICHHS  3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJIbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

peliaTth KayecTBEHHbIE 3a/auyd, TpeOylollue MNPUMEHEHHUs] 3HAHUW U3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETrpallii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PaCCyKJIEHUI C ONIOPOIl HAa U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

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

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

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M POU3BOICTBEHHOU
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpoLieccaMu, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, & TAK)KE Pa3yMHOM HCHOJIb30BAaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

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

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

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IUYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIATH ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiield npohecCUOHAIBbHON AESTENIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpOTO TENA 5 1
24 3aKOHBI COXPAHEHHUS B MEXaHHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKONH TEOPHH. 15 1
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 20 1
33 ArperaTHble cocTosiHUS BemecTBa. da3oBbie 14 |
) TIepeXOo/Ibl
Uroro no pazgeny 49
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DIIEKTPUYECKOE T0JIe 24 1
4.2 ITOCTOSIHHBIN 2IIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3MyHbIX Cpeaax

6
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNEeKTpOMarHuTHAas MHAYKIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15
)3 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 |
BOJTHBI
2.4 Ornrtuka 25 1
Hroro no pazgeny 60

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcHnoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15

4.2 ®duszrka aroma 5

43 ®u3nKa aTOMHOTO Spa U 3JIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4ecKuil NPAKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanusa U 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
’ JeSTEIIbHOCTH, IPUOOPETEHHOTO NPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapupie  Tpakruteckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbHLIe
padoThI padoThI pecypes:
| Odwusuka — pyHAaMEHTATbHAS HayKa O 1 bubnnorexa [HOK
pUpoe https://m.edsoo.ru/ff0c32e2
) HayuHblii MeTOI TO3HAHUS U METOBI |
UCCIIeIOBaHMS (PU3UYECKHX SBICHUI
OKCIEpUMEHT U TEOpUs B IIPOLIECCE
3 Mo3HaHus pupoabl. Habmonenne u 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c33e6
9KCIEPUMEHT B (PU3UKE
4 Crioco6b1 u3MepeHus (PU3NIECKUX |
BEJIMYUH
AOCOIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1
BEJIMYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bubmuoreka [IOK
COBPEMEHHOM HAYYHOUM KapTHHBI MHPA, https://m.edsoo.ru/ff0c3508
B IIPAKTHUYECKOMN AESITETbHOCTH JTI0AEH
Mexannueckoe nBuxkenue. Cucrema
7 orcueTa. OTHOCUTEIBHOCTD :
MeXaHU4YEeCKOTro ABxkeHus. [lpsamas u
oOpaTHas 3a/1aul MEXaHUKH
8 Paaunyc-BekTop MarepuanibHOM TOUKH, 1 bubnmoreka [JOK




10

€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropust. [lepemenienune. CKopocTb.

Hx npoeknuu Ha 0OcH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHETHOE
neuxenue. ['paduueckoe onucanue
PaBHOMEPHOTO MPSMOJIUHEHHOTO
JIBIDKECHUSI

CroxxeHue nepeMeeHuii 1 CKoOpocTeil.
Pemenue 3amau

https://m.edsoo.ru/ff0c3620

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

11

HepaBHOoMepHOE 1BHKEHHUE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssmMonuHENHOE NBUXKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

12

13

14

15

I'paduueckoe onucanme
Hp;[MOJIHHGfIHOFO JABHUKCHUSA C
MMOCTOAHHBIM YCKOPCHHUEM

CBobosHOe nmajieHue. Y CKopeHue
¢BOOOIHOTO ITaJICHUS. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHHU U UX IpapuKu

JIBr>keHue Tena, OpoIIeHHOro O
YIJIOM K TOPU30HTY

KpuBonuneliHoe nBuxeHue. /[Brxxenne
10 OKPY>KHOCTH. YTJIOBasl U JJUHEHWHAs
ckopocts. [lepuoa u yacrora.
LlenTpOocTpEMUTENBHOE U MOJTHOE
YCKOpEHHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3ada

16

KoHnTtponbHas pabota 1o Teme




17

"Kunemaruka"

IIepsblit 3axkoH HproTOHA.
NuepumanbHble CUCTEMBI OTCUETA.
[Tpuniun otHocuTenpHOCTH ["anues.
HewunepnuanbHbie CUCTEMBI OTCUETA

bubmuoreka [JOK
https://m.edsoo.ru/ffO0c3be8

18

Cuita. PaBHOIEHCTBYIOIIAS CHJIA.
Bropoii 3akon HeroTona. Macca

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3be8

19

20

21

Bzaumopeiictue ten. Tpernil 3aKk0H
Herorona

[Ipunuun cyneprozunuu cuil. Pemenue
3a71a4 Ha TPUMEHEHUE 3aKOHOB
Hrrotona

3aKOH BCEMUPHOIO TATOTEHUS.

OKBHUBaJCHTHOCTH rpaBHTaHHOHHOﬁ n
HHepTHOﬁ MacCChI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

22

23

24

Cuna TsKeCTH M yCKOpeHHe cBOOOIHOTO
naJeHUs

JIBukeHre HeOECHBIX Te U UX
HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTh. 3aKOHBI
Kennepa

Cuna ynpyrocru. 3akoH I'yka. Bec tena

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00

25

Cwita tpenus. [Ipupona v BuasI cuin
TpeHus. [[BuxeHue B )KUAKOCTU U Taze ¢
Y4ETOM CHJIbI COIPOTHUBIIEHUS CPEJIBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3el8

26

Hasnenue. I'napocrarnueckoe
nasienue. Cuna Apxumena

27

AOGCOTIOTHO TBEPAOE TEIO.

bubmuorexa [JOK




28

HOCTyrIaTCJ'IBHOC M BpallaTeJIbHOC
ABWIKCHUC TBCPAOTO TCIIa

MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpalicHUs. IIneyo cusl

https://m.edsoo.ru/ffOc3f76

29

CrnosxxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.
VYciioBus paBHOBECUS TBEPAOTO TENA.
Buns! paBHOBecus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

30

Pemenue 3amau

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

31

KonTtponpsHast padora o Teme
"Tunamuka. CtaTuka TBep0ro Tema"

32

33

34

35

Hmnynbc MaTepuanbHON TOUYKH,
CHUCTEMBI MaTEepUAIIbHBIX TOUYeK. [{eHTp
Macc CUCTEMBI MAaTEPHAIBHBIX TOYEK.
Teopema o nBM>KEHMHU LIEHTPa Macc

HMITynbC CHIIBI 1 U3BMEHEHHUE UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI HMITYJIbCA.
PeakTuBHOE nBUXKEHUE

MoMeHT uMIysbca MaTe€pUAIbLHON
Touku. [Ipencrasienue o coxpaHeHuu
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX
OJIAX

Pemenue 3agau

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

36

Pabota cuitbl Ha MaJIOM U Ha KOHEYHOM
nepemernieHnu. [ 'papuueckoe
npecTaBieHue paboThl CUIIBL.
MOUIHOCTh CHIIBI




37

38

39

40

Kunernueckas sneprus. Teopema 06
WU3MEHEHUU KHHETUYECKON IHEPIUU
MaTepUaJIbHOU TOYKU

HOTCHHI/IaHBHBIG 1 HCIIOTCHIIMAJIBHBIC
CHIIBI. HOTCHI_[I/IaJ'II)Haﬂ OHEpPIus. BTOpaﬂ
KOCMHYECCKasA CKOPOCTh

Tperbsa kocMuueckasi ckopocTb. CBs3b
paboThl HENOTEHIHMATIBHBIX CUJI C
U3MEHEHHEM MEXaHUYECKOU SHEPTuu
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOM I3Heprun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBuenue bepHymu 115 naeanbHOU
JKUIKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4b74

41

42

43

44

KontponbHas padota o Teme "3akoHbI
COXpaHEHHUs B MeXaHHKe"

PazButue npenacraBinenuii o npupoe
ternoTel. OcHOBHBIE MoJioxkenust MKT.
Huddysus. bpoyHoBckoe qBUKEHNE

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPJIBIX TeJ. XapakTep ABMKEHUS U
B3aMMO/JICHCTBHS YaCTHI] BELIECTBA

Macca u pazMepsl MOJIEKyJT (AaTOMOB).
KomnuectBo Bemectsa. IlocTosiHHas
ABoraapo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

45

Temneparypa. TermnoBoe paBHOBeCHE.
[lIkana [enbcust

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

46

Pemenue 3amau




47

48

Uneansublii ras. 'a3oBble 3aKOHEI

Ypasuenue Menneneesa-Kianelpona.
Penrenue 3amau

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

49

50

51

AbcomoTHas TeMieparypa. 3aKoH
HanproHa

N3onpoueccsl B U1€aIbHOM Ia3e ¢
HOCTOSIHHBIM KOJINYECTBOM BEIIECTBA
I'paduueckoe npencrapnenue
U30IPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36

52
53

OcHoBHoe ypaBaenne MKT

Pemenue 3amau

54

CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
CpPEIHEN KUHETUYECKOHN SHEpruen
MIOCTYNATEIbHOTO TEMJIOBOTO ABM)KECHHUS
e€ yacTull

55

O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI
o teMe "OcuoBel MKT"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

56

57

KonTtponbHas padora no Teme "OCHOBBI
MKT"

TepMoanHaMuyeckas CUCTEMa. 3aJaHUE
BHEIIHUX ycnoBul i T/ cuctemsl.
Bremnue v BHyTpeHHUE ITapaMETPBI.
[Tapamerpsl T/] cuctemsl Kak cpeaHue
3HAYEHHUsI BEJIMYNH, OIUCBHIBAIOIIUX €€
Ha MMUKPOCKOITMYECKOM yPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.




59

Camonpoun3sBosibHas penakcarus T/]
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO

Mozenb naeaapHOro ra3a B

TEPMOANHAMHKE. VcnoBus
IIPUMEHUMOCTH 3TOM MoOaCIu

60

Ypasuenne Menneneesa-Kianelipona u
BBIPAKEHUE U1l BHYTPEHHEN SJHEPrUu

61

62

63

64

BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOT'O MJI€aJIbHOIO Irasa.
KBa3zucrarnueckue u HeCTaTUYECKUE
IIPOLIECCHI

OnemeHTapHas paboTa B
TepMOJMHaMUKe. Brruncienne paboTbl
o rpaduky mpoiecca Ha pV-
JyarpaMme

Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel sHeprun TJl cucreMsl 6e3
COBEpILIEHUSI pabOTHI

KOHBCKHI/IH, TCIIOIIPOBOAHOCTD,
H3JTyUYCHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc5efc

65

KoymuecTtBo TemnoTeL. TemmoéMKOCTh
Tena. Y IenpHas U MOJIsipHas
TEINIOEMKOCTH BelIecTBa. Y AeabHas
TEIJIOTa CTOPAHMS TOILIIMBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6230

66

67

Pacuér konmyecTBa TEIIOTHI IPH
TeIIoneperaye

[TonsiTie 06 anuabaTHOM mporiecce.
IIepBblil 3aKOH TEPMOJUHAMUKHI




68

69

70

KonuyecTBo TermioTe! u paboTta Kak
Mepbl U3MEHEHUS BHYTPEHHEH SHEPTUU
T/ cuctemsl

BTopoii 3aKk0H TepMOJMHAMUKH J1JIS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOparumocTthb
MIPUPOIHBIX MTPOIIECCOB

[IpuHIUTIBI TEHCTBUS TEIUIOBBIX MAIIIKH.
KII,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

71

72

MakcumanbsHoe 3Hauenue KIT. Iukn
Kapno

Pemenue 3amau

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6938

73

DKOJIOTHYECKUE aCTIEKThI
HCITIOJIB30BAaHUSA TCIIJIOBBIX I[BI/II‘aTeJ'IGI\/'I.
TeroBoe 3arpsi3HEHUE OKPYKarOIIEH
cpenbl

74

75

Pemenue 3amau

O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI
no Teme "TepmoauHamuka. TenmoBsie
MAaIIHe!"

76

77

78

KonTponbhas pabota no teme
"Tepmoannamuka. TennoBeie MalIuHbI"

[TapoobpazoBanue 1 KOHIEHCAITHS.
Ucnapenue u kunenue. Y neapHas
TEIJI0Ta MapooOpa3OBaHM

HaCbIH_[eHHBIG 1 HCHACBIIICHHBIC ITapPhbI.
KauyecTtBeHHast 3aBUCMMOCTD IIJIOTHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6a50

bubmuorexa [JOK
https://m.edsoo.ru/ff0c63b6




¥ JTaBJICHHS HACBIIIEHHOTO Iapa OT
TCMIICPATYPhbI, UX HE3ABUCUMOCTL OT
00BEMa HACBIILIEHHOTO Mapa.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT
JaBJICHUSA B X KUJKOCTH

BnaxxnocTs Bo3ayxa. AGCOMOTHAS U

bu6mmoreka [IOK

79
OTHOCHUTEJIbHAS BIAXXHOCTh https://m.edsoo.ru/ff0c64d8
80 Permenue 3agau
TBépnoe Teno. Kpucrammyeckue u
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmmorexa LHOK
P ’ P https://m.edsoo.ru/f0c65f0
KpUCTAJUIOB
[TnaBiaeHue U KpUCTAILTA3AITHS.
82 VY nenpHas TEILIOTA IIABJIEHUS bubnnorexa LIOK
o ’ https://m.edsoo.ru/ff0c6708
CyO6numarus
ehopMani TBEPIOTO TENA.
Aecpop P bu6mmoreka [IOK
83 Pactsokenne u cxxarue. Cnpur. Monynb
. https://m.edsoo.ru/ff0c6820
FOwnra. IIpenen ynpyrux nedopmaruit
TermoBoe paclimpeHne XKUAKOCTEN U
84 TBEPABIX TeJl. AHTaPMOHU3M TEIIOBBIX bubmmorera [TOK
P L p https://m.edsoo.ru/ff0c6bcc
Ko1e0aHnil YacTUI] BEIECTBA
25 [IpeoOpazoBanme sHEpTUH B (Ha30BBIX bubnmoreka [JOK
rnepexoaax https://m.edsoo.ru/ff0c6becc
bubmuorexa [JOK
86 VYpaBHeHHEe TEIIOBOro Oaanca
PABHCHHE TEIIOBOT H https://m.edsoo.ru/ffO0c6ce4d
bu6mmorexa [IOK
87 Pemenne 3ama
HICHHE Sa1ad https://m.edsoo.ru/ff0c6df2
28 [ToBepXHOCTHOE HATSIKEHUE.

Kanunnspueie senenns. JlaBiaenue nos




89

HCKPUBJICHHON TTOBEPXHOCTHIO
)unkoctu. Popmyna Jlamaca

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

1o TeMe "ArperaTHble COCTOSIHUS
BelecTBa. PazoBbie nmepexoab"”

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6f00

90

KonTtponsHas pabora o Teme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBbie epexoab"

91

DJeKkTpu3ays Tel U e€ IpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
IEKTPUIECKUX 3apsaoB. [IpoBogHMKH,
TUDJICKTPUKH U TIOTYITPOBOTHUKH

92

93

94

95

DneMEHTapHBIN ANEKTPUUYECKUH 3apsi.
3aKOH COXpaHEHHMsI AJIEKTPUUECKOTO
3apsna

B3anmopencreue 3apanoB. Toueynsle
3apsasl. 3akoH Kynona

Pemenue 3amau

Onektpuueckoe none. Ero neiictBue Ha
ANEKTPUYECKUE 3aPsIbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6ced

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6df2

96

Hanpsok€HHOCTD 37€KTpUUECKOTo MOJIs.

[Tpo6HbIit 3apsa. Jluauu
HANPSDKEHHOCTH AJIEKTPUYECKOTO TTOJIA.
OnHOPOIHOE AIIEKTPUYECKOE TI0JIE

97

ITorerMaILHOCTE
3JIEKTPOCTATUYECKOTO M0JIs. Pa3HOCTH
MOTEHIINAJIOB U HAIPSKEHHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00




HOTGHHI/IaJ'IBHaﬂ OHEPIuA 3apsaia B

98 anekTpocTaruueckoM mnose. [lorenunan
JIEKTPOCTATUYECKOTO T10JIS
CBs13b HaNPSHKEHHOCTHU TOJISL U Pa3HOCTH
99 MOTEHLIUAJIOB JUIS AJIEKTPOCTATUYECKOTO
noJist
100 [IpuHnun cynepno3unun
JIEKTPUUYECKUX MOJIEH
101 Pewenne 3anau
102 ITone Toueunoro 3apsna. [Tone
PaBHOMEPHO 3apsHKEHHOU chepbl
ITosie paBHOMEPHO 3apsIKEHHOTO IO
103 00Bpémy mapa. Ilone paBHOMEpHO
3apsHKEHHON OECKOHEUHON TIIOCKOCTH
104 [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
noJsie. Y CJI0BUE paBHOBECHS 3apsI0B https://m.edsoo.ru/ff0c7018
105 JIM3AeKTPUKY U MTOTYITPOBOIHUKHU B
JJIEKTPOCTATUYECKOM I10J1€
Konpnencarop. DneKkTpoéMKOCTh
106 KOHJEHCATOpa. JINEKTPOEMKOCTD bubnmorexa LIOK
https://m.edsoo.ru/ff0c7126
IUIOCKOTO KOH/IEHCAaTOpa
107 [TapannensHOE COeAUHEHHE
KOHJIEHCAaTOPOB
108 [TocnenoBarenbHOE cCOeTMHEHNE bubnmoreka [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/ff0c72c0
109 OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa
110 Penrtenue 3anau
111 JIBr>KeHUE 3apsKEHHOW YaCTHULIbI B




OIHOPOJHOM JJICKTPHUYECKOM I10JIE

112 Pewenune 3anau
113 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
o Teme "DieKkTpuueckoe mnoie"
114 KonTponbhas pabota no teme
"DnekTpuueckoe nose"
Cuna toka. [ToctosiHHBIN TOK. Y cnoBUs
115 CYILIECTBOBAHUSA IOCTOSTHHOTO
AIEKTPUYECKOTO TOKA
116 Wcrounuku Toka. Hanpsixenne u 3/1C
17 3akoH OMa JJi yyacTKa LEeMH.
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCHUMOCTb COITPOTUBIICHUS
118 OJIHOPOJHOTO IPOBOJIHUKA OT €T0
JUTMHBI U TJI0IA U OTIEPEYHOTO
CEUEHUs
119 VY enpHOE COMPOTURIICHHUE BEIIECTBRA. bubnmnoreka [JOK
Pemenue 3agau https://m.edsoo.ru/ff0c74£0
120 [TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COEAMHEHNE IIPOBOIHUKOB
121 Pacu€t pa3BeTBIEHHBIX ANEKTPUUECKUX bubnuorexa [JOK
uenei. [Ipasuna Kupxroga https://m.edsoo.ru/ff0c7838
122 Pemenue 3agau
123 Pabora snekTpuueckoro Toka. 3aKoH bubnnorexka [HOK
Hxoyns —Jlenna https://m.edsoo.ru/ffOc7ae0
124 Penrenue 3anau
125 MOoO1HOCTB 2JIEKTPUYECKOTO TOKA.

TeroBas MOIIHOCTB, BBIACIIACMAA Ha




pe3ucTope

126 Pemenne 3amau 1
127 OJIC 1 BHyTpEHHEE COPOTUBIICHUE 1
HCTOYHHMKA TOKAa
128 3akon OMa 115 MOJTHOM (3aMKHYTOM ) |
AJICKTPUICCKOM TN
129 Pemenne 3amau 1
130 MoIHOCTh UCTOUHHUKA TOKA 1
131 Kopotkoe 3ambikanue 1
132 KonpaeHncarop B 1ienu nocTOSHHOTO TOKa 1
133 Pemenne 3amau 1
134 Pemenue 3agau mo reMme "IlocTOSIHHBIN 1
ANEKTPUIECKUIN TOK"
135 Pemenue 3amau nmo teme "IlocTOSTHHBII 1
3JIEKTPUYECKUN TOK"
136 Pemenne 3amau mo teme "I1oCcTOSTHHBIH |
ANEKTPUIECKUIN TOK"
O000111eHNEe U cUCTEMATH3AIlHs 3HAHUH
" o o bu6mmoreka [JOK
137 110 Teme "[10CTOSIHHBIN 2IEKTPUYECKAN 1
" https://m.edsoo.ru/ff0c84ae
TOK
138 KonTpomnpHas pabota mo Teme ]
"TTocTOSITHHBIN NEKTPUYECKUI TOK"
DneKkTpuyecKasi MpoOBOAUMOCTD
139 a3JIMYHBIX BEIIECTB. DIEKTPUUESCKUN 1 bubmmorera [IOK
p ’ p https://m.edsoo.ru/ff0c82ba
TOK B MeTajiax. CBEpXMpOBOAUMOCTD
140 DJIEKTPUUYECKUH TOK B paCTBOpaxX U 1

pacIuiaBax 3JIeKTPOJUTOB. 3aKOHbI




141

142

®Dapages 1715 SIEKTPOIU3a
DJIeKTpUUYECKUH TOK B razax. [lnazma

DJIEKTPUUYECKUHN TOK B BAKyyMe.
Bakyymubie npuGopsl

bubmuoreka [JOK
https://m.edsoo.ru/ffOc84ae

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86fc

143

144

145

DIIEKTPUUECKUI TOK B
MOJTYTIPOBOTHUKAX

[TomynpoBOIHUKOBBIE TPUOOPHI

Pu3n4ecKuil IPAKTUKYM 110 TEME
"M3mMepeHune CUiTbl TOKA M HAMIPSKCHUS
B I[€NIU TIOCTOSIHHOT'O TOKA MPH MOMOIIN
AQHAJIOTOBBIX U IIU(PPOBBIX
HU3MEPUTEIILHBIX PUOOPOB" WIIH
"3HaKOMCTBO C IUPPOBOIA
naboparopueit o pusuke. [Ipumepst
U3MEepeHUs PU3NYECKUX BEIUYMH IIPU
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

146

147

Du3n4eCcKui IPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKECHHUSI
C LETBIO ONPEACIICHUS MTHOBEHHOM
ckopocTH"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"N3MepeHue yCKOpEeHHUs ITpU
PSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBMYKEHUH 110 HAKJIOHHOM IIOCKOCTH"
nn "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH NIPU PABHOYCKOPEHHOM
IBHOKeHUN"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc8a8a

148

DuU3NYECKU MPAKTUKYM 110 TEME




149

"N3mepeHune ycKopeHust CBOOOTHOTO
naaeHus" win "M3yuenue 1BUKEHUS
TeNa, OPOIIEHHOT0 TOPU30HTAIBHO"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3ydyeHue NBUKEHUS Tela 1o
OKPYKHOCTH C IMIOCTOSIHHOM 110 MOJTYJTIO
ckopoctbio" miu "MccnenoBanue
3aBUCHUMOCTH TIepHrojia oOparieHus
KOHUYECKOT'0 MAasiTHUKA OT €T0
napamerpos"”

150

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune paBHOICHCTBYIOIEH CUITBI
U JIBUKEHUH OpYyCKa 110 HaKJIOHHOM
mwiockocTH" win "lIpoBepka runoTessl o
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
Opycka o HaKJIOHHOM MJIOCKOCTH Ha
3a/laHHOE PacCTOSIHUE OT €ro Macchl"

151

152

Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pasiie, OT UX
nepopmanuu” wnn "Uzydyenue
JBUKEHMS] CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
6510K"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"U3mepenue korppuiienTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 HIreHTa
3aBucumoctd Frp(N)" wim




"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 PHUIHEHTOM TpeHHS" HITH
"N3yuenue NBUKEHUS rpy3a Ha Baly €
TpeHuem"

153

DuU3nYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPAOIO TEJIA, UMEIOLIETO OCh
BpaiteHus" uinu "KonctpynupoBanue
KPOHILTEHHOB U pacuéT cuil ynpyroctu"
iy "M3ydenue ycToMuuBOCTH
TBEPOTO TeJla, UMEIOIIEro IUI0IAab
onopsI"

154

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3MepeHne UMItysbca Tena mno
TopMO3HOMY nyTh" uiu "M3mepenune
CHUJIBI TSITH, CKOPOCTH MOJEIHN
3JIEKTPOMOOMIIS U MOIIIHOCTH CHJIBI
Taru" wim "CpaBHEHNE U3MEHEHHUS
UMITyJIbCA TeJla C UMITYJIbCOM CHJIBI"
nu "HccnenoBanue coxpaHeHus
UMITyJIbCa MPU YIIPYTOM
B3aumoieictBun" unu "M3mepenue
KMHETUYECKON YHEPIUM Tena 1o
TOPMO3HOMY ITyTH"

155

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca
(peKOMEHI0BAaHO UCMOIb30BAHUE
1upoBoi 1abopaTopun)" win




156

"M3y4yeHue n30XopHOro npoiecca" uiu
"N3ydenne n300apHOro mporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

DuU3nYeCKui MPAKTUKYM 110 TEME
"U3mepenue yneabHOM TemIoEéMKOCTH"
unu "MccnenoBanue mpoiiecca
OCTBIBaHHMS BeliecTBa WiIn
"UccnenoBanue aguadaTHOro
npouecca" win "N3yuenre B3auMOCBsI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPhI
KUIIEHUS KUIKOCTEN"

157

158

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCHapeHus KuaKocten" nim
"M3MepeHne yAeIbHOM TEIIOThI
raBiaeHus abaa" uwin "U3yuenue
CBOWCTB HACBILEHHBIX MApOB" WK
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/lyXa 1 OLIEHKa Macchl apoB B
nomMemennn". Mamepenue
Ko3(uIIMeHTa TOBEPXHOCTHOTO
HATSDKEHUS

Pu3nYeCcKu IPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
W3JIyYEHHS CBETOMOA" WIIN
"N3y4yeHue npoTekaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcarop" win




159

"Pacnipenenenue pazHOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
II0CJIEI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpoB"

DuU3nYeCKui MPAKTUKYM 10 TEME
"NccneqoBaHue CMENIAaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"N3MepeHue yaeabHOro COPOTUBICHUS
npoBoaHukoB" wiu "MccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA OT
HANPSDKEHUS AJIs JTaMITbl HaKaJIuBaHUs"

160

161

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue anekrponuza’ wim
"N3mepeHnue 3apsijia 0OJHOBAJIEHTHOTO
noHa'" i "UccnenoBanue
3aBHCUMOCTH CONPOTUBIICHHUS
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WIN
"CHsTHE BOJIBT-aMIIEPHON
XapakTEepUCTUKU auoaa”

Peseprubiit ypok. O60011eHIE U

CHUCTEMATH3ALIMsI 3HAHUH 110 TEME
"Kunemaruka"

162

Peseprubriit ypok. O6001eHuE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"Innamuka"

163

PesepBHrlit ypok. O6001ICHHE U
CUCTEeMaTHu3aluAa 3H3HHI71 II0 TEMC
"CraTtuka TBEp0TO TEna'"

164

PesepBHeIit ypok. O600IICHHE U
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166

cHCTeMaTH3alus 3HaHUH 10 TeMe
"3aKOHbBI COXpaHEHUs B MEXaHUKe"

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMaTH3alusl 3HaHHH 110 TeMe
"OCHOBBI MOJICKYJISIPHO-KUHETHYECKOU
Teopun"

Peseprublit ypok. O60011eHuE U

CHCTEMATHU3aIUs 3HAHUH 10 TEME
"Tepmoaunamuka. TemnnoBbsie MaluHb!"

167

Peseprublit ypok. O60011eHuE U
CHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBbie Iepexoabl"

168

169

170

PeseprubIit ypok. O60011eHIE U
cucremMatu3angus 3HAHWUH 110 TEME
"DnexkTpuueckoe mnosie"

PesepBHriit ypok. O60011IeHNE U
CHCTEMaTH3aIHs 3HAHUH 10 TeMe
"TTocTOsIHHBIN AMEeKTpUYECKUil TOK"
PesepBHslit ypok. O6001IeHNE U

cucTemarusanvs 3HaHui o reme "Toku
B Pa3JIMUHBIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6¢




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Jlara nuppoBbIe
Nen/m Tema ypoka KonrTpoabsubie IIpakTuueckue op
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
BzaumopeiicTBre NOCTOSTHHBIX
1 MAarduTOB U IIPOBOJIHUKOB C TOKOM 1 bubmorera [JOK
P ' https://m.edsoo.ru/ff0c9778
MarnautHoe nosie. I'unoreza Amnepa
BekTop MarHuTHOM MHIYKIIUH.
2 1T I/IHIII:)I/IH cyre H03I/IIII/IIZK MarHUTHBIX 1 bubmorexa [JOK
p . yrep . https://m.edsoo.ru/ff0c98fe
nosnei. JInHMY MarHUTHOM MHIYKLIMHU
3 MarunuTtHoe 1oJ€ NPOBOJIHUKA C 1 bubnnoreka [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/ff0c98fe
4 Cuna Amnepa, e€ HallpaBJIEHHUE U 1 bubnnoreka [JOK
MOZYJIb https://m.edsoo.ru/ff0c9acO
5 Pemenue 3amau 1
6 [IpumeneHue 3akoHa Amrepa. 1
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna JlopeHiia, e€ HanpaBJIE€HHUE U
7 MOJYJIb. JIBHKEHUE 3apSKEHHOM ] bubmuorexa [JOK
YacTHUIBI B OJHOPOJHOM MarHUTHOM https://m.edsoo.ru/ff0c9df4
oJje
Pemenue 3agau 1
Pa6ora cunsl Jlopenia 1
10 Pemenue 3agau 1
1 MarauTHoe 1oJie B BEILIECTBE. 1

deppoMarHeTUky, napa- u




JUuaMarHeTukKu

OCHOBHBIE CBOWCTBA

12 dbeppomarnetukoB. [I[pumMeHnenne
(dbeppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe
mose"
14 Permenue 3aga4d mo reMme "MarautHoe
mose"
SIBjieHUE AIEKTPOMArHUTHOMN
15 uHaykuuu. [loTok BekTopa bubmmorexa LHOK
. https://m.edsoo.ru/ff0cal50
MarHUTHOM MHIYKLIUH
bu6mmoreka [IOK
16 IAC unnyKumm https://m.edsogru/ff00a600
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH
®dapanes
18 BuxpeBoe anexrpudeckoe mnojie. Toku
dyko
19 O/J1C nHAYKIMH B IBHKYIIUXCS
MIPOBOJIHUKAX
20 Pemenue 3agau
21 IIpaBuno Jlenna
HNunyktuBHocTh. KaTymika
22 WHYKTUBHOCTH B LIETIH TOCTOSIHHOTO
TOKa
3 SBnenne camounaykiuu. 3/(C bu6mmorekxa [IOK
CaMOMHIYKLIUU https://m.edsoo.ru/ffOcab82
24 DHeprusi MarHuTHOTO TOJIsI KaTYLIKH bubnmoreka [JOK

C TOKOM. 9J'I€KTpOMaFHI/ITH06 10JIE

https://m.edsoo.ru/ffOcad58




25

26

Penrtenue 3anau

O00011IeHNE U CUCTEMATHU3ALUS
3HAHUU 1O TeMe "DIeKTpoaguHaMHUKA"

27

28

29

Kontponbnast pabora o Teme
"OnexkTpoauHaMuka"

Konebarensraasa cucrema. CBOOO HBIE
Kosiebanus. 'apMoHnYecKue
KOJIEOAHUS

Kunemarnueckoe u JUHAMHUYCCKOC
OIIMCaHHE KOJIeOaTEIbHBIX ,I[BI/I)KCHI/Iﬁ

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

30

DHepreTudeckoe onucanue. BeiBoj
JTUHAMHUYECKOTO OTHCaHUs
rapMOHHUYECKUX KOJIeOaHU U3 uX
JHEPreTUYECKOTO U KHHEMAaTHYECKOTO
OnuUCcaHus

31

32

33

34

AMintyzaa u ¢asa kojaedaHui

[Tepuon u yactoTa KoIeOaAHHIA.
[Tepuoa Mambix CBOOOIHBIX
KoJIe0aHU MaTeMaTHYEeCKOTO
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHU MPY>KMHHOTO MasiTHUKA

3aryxatomue KojnebaHusl.
Brinyxennsie koneOanus. Pezonanc

ABTOKOJICOAHUSA

35

36

Pemenue 3amau

Ypoxk-koHpepenuus "MexaHudeckue
KOJICOAH!USI B MY3bIKAJIbHBIX
MHCTpyMeEHTax"




O00011eHrEe U cCUCTEMATU3ALIIS

37 3HaHUM 1o TeMe "MexaHuueckue
Kosiebanus"

18 DNeKTPOMAarHUTHbBIE KOJIeOaHHUs. bubmmoreka [JOK
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/ff0cb820
®opmyna Tomcona. Csi3b

39 aMIUTATY/IbI 3apsA/ia KOHJAEHCATOpa ¢ bubnuorexa [JOK
aMIUIUTYI0M CUJIBI TOKA B https://m.edsoo.ru/ff0cb9c4
K0JIe0aTEIbHOM KOHTYpE

40 3aK0H COXpaHEHUs YHEPTUHU B bubnnoreka [JOK
UJeaTbHOM KO0JIe0aTEIbHOM KOHTYpPE https://m.edsoo.ru/ffO0cbb86
3aTyxarolue 31eKTPOMarHuTHbIE

41 KOJI}GI)gaHI/Iﬂ. BI:IHY)KlZIeHHI)Ie bubmmorexa [IOK

https://m.edsoo.ru/ff0cbd34
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI
IlepemenHsbIit TOK. Pesucrop u

42 KOHJICHCATOP B LEIH IIEPEMEHHOTO
TOKa

13 Karymka HHIYKTHBHOCTH B LIETTH bubnnorexka [JOK
[IEPEMEHHOI0 TOKa https://m.edsoo.ru/ff0cc324

44 3akon OMa aJis SJIEKTPUIECKON TIenH
MEePEMEHHOTO TOKa
MomHoCTh IEPEMEHHOT0 TOKA.

45 AMIITUTYHOE U IEHCTBYIOLIEE bubmmorexa [JOK

https://m.edsoo.ru/ff0cca54
3HAYEHUE CUJIBI TOKA U HATIPSIKEHUS

46 Pe3onaHc B aniekTpuuecKoi 1enu bubmmorexa [JOK

https://m.edsoo.ru/ffOcccOc

47 Pewenue 3anau

48 WneansHbIif TpancopmaTop.




[Tpou3sBoxaCTBO, IIepenaya u
noTpeOsIeHHE AEKTPUUYECKOI
SHEPrUH

DKOJIOTUYEeCKUE PUCKU TTPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.

49 KynpTypa ncnonb3zoBanus
AJEKTPO3HEPIUU B NOBCEHEBHOM
KU3HU

50 Perenue 3agau

51 Pemenue 3agau
O00011IeHNE U CUCTEMATH3AIMS

52 3HaHUM 10 TeMe "DIEeKTPOMarHUTHhIE bubmorera [JOK

https://m.edsoo.ru/ffOccfeQ

KoeOanus"
MexaHnyecKHue BOJHBI.

53 XapakTepUCTUKH MEXaHUUYECKHUX
BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEPUCTUKH 3ByKa

56 WNHuppazByk u ynprpassyk. lllymoBoe
3arps3HEHUE OKPYXKAIOLEl CpeIbl

57 Pemenne 3amau

53 DNIEKTPOMArHUTHBIE BOJHBI.
N3nyyeHue 351eKTpOMarHuTHBIX BOJIH

59 DHEprus MEKTPOMArHUTHBIX BOJTH.
CBoOICTBA DJIEKTPOMArHUTHBIX BOJTH
[Ikana 3MeKTPOMAarHUTHBIX BOJH.

60 [IpruMeHeHue 3JIeKTPOMarHuTHBIX

BOJIH B TCXHHUKEC U 6I>ITy




61

62

63

[TpuHIUTIBI paTHOCBS3U U
TeaeBuaeHus. Pagronokaiuys.
DNEeKTPOMarHUuTHOE 3arpsi3HEHNE
OKPYXKAaroIlEe Cpebl
KoHTpoinbHas pabora 1o Teme
"Konebanusa u BOaHbI"

Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHeHus CBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc6f8

64

65

66

67

Pemenue 3aga4u Ha npUMEHEHUE
3aKOHA MPSIMOJIMHEWHOTO
pacnpocTpaHeHus CBETa

Otpaxenue cBera. [110ckoe 3epkaio.
Cdepugeckoe 3epkaio

[Tpenomnenue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEIIBHBIN 110Ka3aTeNb
npenomiieHus. [lonHoe BHyTpeHHEe
otpaxkeHue. [IpenenbHblil yroiu
MOJIHOTO BHYTPEHHETO OTPaXKEHUS
Pemenue 3anauy Ha IpUMEHEHNE

3aKOHOB OTPaXCHUA U MTPCIIOMJIICHUS
CBCTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

68

Xon nydeit B mpusme. Jucnepcust
cBeta. CIIOKHBIN cOCTaB OEI0T0
cBeta. IIget

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd7f6

69

70

JInn3bl. @OKYCHOE PacCTOSIHUE U
ONTUYECKas CUJIA JTUH3BI

[Moctpoenne n3obpakeHU B TMH3aX
U UX CUCTeMaX. YBEJIHYCHUE JINH3EI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd67a

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




Pemrenne 3a1a4 Ha IOCTPOCHUC

71 U300paKeHHIA, TIOTY9aeMBbIX C
MOMOIILIBIO JINH3
72 I'na3 xkak ontuyeckas cucrema
Pewenne 3anau. IIpeneinst
73 IIPUMEHUMOCTH T€OMETPUYECKON bubmmorexa LIOK
https://m.edsoo.ru/ff0ced22
OTITHKHU
74 CKOpoCTh CBETA U METO/IBI €€
U3MEPCHHUS
75 Jucnepcus ceera
76 WHuTepdepenmus cera
KorepeHnTHble UCTOYHHUKU. Y CTIOBHS
77 HaOII0/IEHUSI MAKCUMYMOB U Bubmorexa ITOK
https://m.edsoo.ru/ff0cf02e
MUHUMYMOB
78 Pewenue 3anau
79 [Ipumenenuie nuTeppepeHuu
80 Judpakuus ceera
21 JudpaxknuonHas pemeérka. Y cioBue
HAOJTIO/ICHUS TJIABHBIX MAaKCUMYMOB
82 Pemienue 3anau
23 [TonepedHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBera
84 Pemenue 3anau
85 CBeToBbI€ ABJICHUS B IPUPOJIE
26 O06o0menne u cucTeMaTru3aIus bubnmoreka [JOK
3HaHuil no teme "OnTuka" https://m.edsoo.ru/ffOcf862
87 KonTtponsHas pabora o Teme




«OnTukay

['panu1pl npuMeHUMOCTH
KJIACCHYECKOU MEXaHUKH. 3aKOHEI

88 JNEKTPOAVMHAMUKY U TPUHLIMII
OTHOCUTEJIBHOCTH
29 [locTynarsl cnennanbHOU TeOpUn bubmuoreka [IOK
OTHOCUTEIIBHOCTU https://m.edsoo.ru/ffOcfa42
[IpocTpaHCcTBEHHO-BPEMEHHOU
uHTepBall. [IpeoOpazoBanus
90 JlopeHna. ¥YcnoBue NpU4NHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3aMme/yIeHHe BpEMEHH U COKpallleHue
JUTMHBI
01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnoreka [JOK
YaCTULbI https://m.edsoo.ru/ffOcfc68
CBs13bp Macchl ¢ SHEPTUEH U
92 UMITYJIbCOM PENSATUBUCTCKOU
YacTULIBI. DHEPIHsl MOKOs
93 PaBHOBECHOE TEIIOBOE U3TyUEHHE
94 3akoH cMmerieHus Buna bubmorera [JOK
https://m.edsoo.ru/ffOcf6f0
95 I'umotesa M. Ilmanka o KBaHTax. bu6mmorexa [IOK
DOTOHBI https://m.edsoo.ru/ffOcfel16
96 OHeprust U UMITYJIbC POTOHA
97 ®oroaddext. OnbiTe A. T
CroneroBa. 3akoHbl poTorPdexTa
08 VYpaBHeHHne DUHIITENHA 1715 bubnmoreka [JOK

dbotoaddekra. "KpacHas rpanuima"

https://m.edsoo.ru/ffOcffc4




doTtoapdekra

Hasnenue ceera. OnwiTh [1. H.

99
JleOeneBa
100 BoHOBEIE CBOMCTBA YaCTHIL
Bosnbl ne bpoins. [nuHa BoJaHBI A€
101 Bpoiins u pazmepsl obaacTu
JIOKAJIM3alUK IBUKYIICHCS YaCTHIIBI
102 KopnyckynsipHO-BOJTHOBOH AyajIn3M bubmmorera [TOK
PHYCKYTAP Ly https://m.edsoo.ru/ff0d015¢e
103 Judpakmus 31eKTpOHOB Ha
KpHCTaJIax
Crienuduika u3MepeHui B
104 Mukpomupe. CoOOTHOIIEHHUS bubmmorera [TOK
P P " https://m.edsoo.ru/ff0d04a6
HeonpenenéHHocTeit 'elizenoepra
105 Pemenue rpadguyeckux 3amaq
106 Pemenne pacu€THbIX 3a1a4
KonTposabHas pabota no Temam:
107 "OcuoBbl CTO", "KopmyckymsipHo-
BOJIHOBOM JTyasin3m"
OIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroma. IImanerapHast MoAeIbL aToOMa bubnnorexa LIOK
: p A https://m.edsoo.ru/ff0d0302
Pezepdopna
bubmuorexa [JOK
109 11 b
OCTY-IaThl bopa https://m.edsoo.ru/ff0d091a
110 Buasl ciektpoB. CriekTp ypoBHE# bubnmoreka [JOK
DHEPIMU aToMa BOAOpOJa https://m.edsoo.ru/ffO0dOafa
11 CHnOHTaHHOE W BBIHYXKICHHOE

U3ITyYEHHUE CBETA




112

113

Jlazep

Hyxnonnas mozeins aapa
I'eitzenOepra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.
PannoaktuBHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

114

3aKOH palM0aKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Bnusnue
PalMOAKTUBHOCTHU Ha KHUBBIE
opranusMmsl. Jlozumerpus

115

116

117

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
SAnepusie cuibl. Jledhekt Macco spa.
S nepnbie peakuuu. AnepHeie
peaxTopsl. [IpoGiieMs! ympaBiseMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
AJIEPHOMN SHEPrEeTUKH

Mertoabl peructpanuu u
HCCIIEIOBAHUS DIIEMEHTAPHBIX
yactull. OyH1amMeHTaIbHbIE
B3aUMOJIeUCTBUs. bapnoHbl, ME3OHBI
u nentoHsl. [IpeacraBienue o
CrangaptHoit Mogenu. KBapk-
TJIIOOHHAs MOJENb aJpOHOB

®usnka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EnuncTBO pusnueckoit
KapTUHBI MUPA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOca8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

118

OTansl Pa3BUTHA aCTPOHOMMUMH.

bubmuoreka [JOK
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3HaueHHe ACTPOHOMUH

[TpuMeHNMOCTh 3aKOHOB (PU3UKH IS
00BACHEHUS MPUPOJIBI KOCMUYECKHX
00BEKTOB. MeTobl
ACTPOHOMMYECKUX MCCIICIOBAHUI

https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38
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CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PaIMOTEIECKOIIBI,
BHeaTMOC(epHasi aCTPOHOMUS

121
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Bup 3sé3snnoro neda. Co3se3nus,
ﬂpKI/Ie 3Bé3III)I, IIJTaHETBI, ©X BUIHUMOC
IBHKCHHE

Conueunas cucrema. CoJHILe.
CosHeyHas aKTUBHOCTE. MICTOUYHUK
sHeprun CosHIA U 3BE3]

3BE3/bI, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma

1

"CHIEKTpaJIbHBIN KJIACC — CBETUMOCTD'

3Be3 161 TIIaBHOMI
[10CJIENOBATEIBHOCTHA

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEICTABICHUS O
MIPOUCXOXKICHUU U 3BOJIOIUU
CouHIta ¥ 38631, DTamnkbl )KU3HU 3BE3]
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Muneunsiii [1yte — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B
A/1pax rajJakTUK

Bcenennas. Paciupenue BeeneHHoM.

3akoH Xab6mna. Teopus bonbuioro
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B3pbIBA. PenmmnkToBoe N3JIYUYCHUC

Macmrabnas crpykTrypa Beenennoil.
MeraranakTuka

129
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Hepeménnbie mpoOieMbl aCTPOHOMUU

DuU3nYeCKU MPAKTUKYM 10 TEME
"NccneqoBanue MarHUTHOTO OJIA
IMOCTOSIHHBIX MarHUTOB'" MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraHeTUKoB" UIu
"UccnenoBanue ASHCTBHS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuinsl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CUJIBI
AmMriepa OT cuJibl TOKa'" WU
"OrnpeseneHre MarHUTHOW WHIYKITUN
Ha OCHOBE U3MepeHus cuibl Ammnepa”

132

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sBICHUS
3JIEKTPOMArHUTHOM MHIYKIIMU'" WIIH
"Onpenenenre MHAYKIIMA BUXPEBOTO
MarHMTHOTO moisa"

133

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue sSBIEHU
camouHaykiuu'" mwim "COopka
MOJIEH JIEKTPOMAarHUTHOTO
reHeparopa"
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DuU3nYeCKUi MPAKTUKYM 110 TEME
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139

"N3mepenue neproa CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnegoBanue nepeMeHHOro TOKa
4yepe3 Nocae0BaTeIbHO
COEIMHEHHBIE KOHJIEHCATOP, KaTYILIKY
u pesuctop" unu "MccnenoBanue
paboThl HCTOUHUKOB CBETA B LIETIH
IIEPEMEHHOT0 TOKa"

Du3NYeCKU IPAKTUKYM I10 TEME
"N3y4yeHue napaMmeTpoB 3ByKOBOU
BOJIHBI"

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHue nokasarens
IIPEJIOMJIEHUS CTEKIA" WiIn
"Tlony4yeHne n300paXkeHUs B CCTEME
13 IJI0CKOI'0 3epKaja U JIUH3bI"

Pu3nYeCcKUu IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BEIIeCTBA
(Ha mpuMepe XUAKUX JIUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSTHUS
pacceuBaronuX JUH3"
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Du3NYeCKUu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
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UHTEp(EPEHIH U TTOJIIPU3AIUN
ceera"

DuU3nYeCKU MPAKTUKYM 10 TEME
"OnpenenieHue UMITYJIbCA U SHEPTUU
PENIATUBUCTCKUX YacTHIl (110
doTorpadusM TPEKOB 3apSHKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

Ou3nyecKuil MPakTUKYM IO TEME
"U3mepenne noctosinHoi [lnanka Ha
OCHOBe uccienoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOAMO]T OT
HanpspkeHus"

Du3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue cuekrpa
pa3peKEeHHOro aTOMapHOT0 BOAOPOA
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue painoakKTUBHOTO
¢doHa ¢ uCHoIB30BaHUEM J103UMETpa”
win "M3ydenue nornomieHus oeta-
YaCcTHI] aJTTOMIHUEM"

Pu3NYEeCKU IPAKTUKYM I10 TEME
"HaOnroenus 3BE31HOTO HEOA
HEBOOPYKEHHBIM IJ1a30M C
MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH JUISl ONIPEACIICHUS
HOJIOKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIC




co3Be3ausi CeBepHOro Moiaymapus u
spkue 3BE3ab1" unu "Habmoienus B
tesieckon JIyHbl, IIaHET,
TYMaHHOCTEMN U 3BE3THBIX
CKoIJieHuin"

146

O00011eHNEe U cCUCTEMATU3ALIIS
3HaHuil. Posb GU3MKK 1 aCTpOHOMUH
B DKOHOMHYECKOH, TEXHOJIOTNICCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIbHOCTH YEIOBEKA

147

148

O000I11IeHNE U CUCTEMATU3AIUS
3HaHuil. Posb 1 MecTo ¢pusuku u
aCTPOHOMHUH B COBPEMEHHON HAay4YHOH
KapTHHE MHpa

O0o001meHne 1 cucreMaTu3anys
3HaHuil. Pose ¢pu3ndeckoi Teopun B
(GbopMUPOBAHNUHU NIPEJICTABICHUN O
bu3nyecKoil KapTuHEe MHpa, MECTO
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOAE

149
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O00011eHNEe U CUCTEMATU3 AL
sgagui o teMe "Kunematuka'

O000IIIeHNE U CUCTEMATU3AIHS
3gaHui o reMe "Kunemaruka"
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O00011eHNe U CUCTEMATU3ALIS
3HaHui no teme "J[uHamuka"
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O00011eHre U CUCTEMATU3 AL
3HaHUi 1o Teme "CTaTuka TBEpJ0TO
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Tema"

O06001IeHNEe U CHCTeMaTH3AIINS
3HAHUU 1O TeMe "3aKOHBI COXPaHEHUS
B MexaHuke"
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O00011IEHNE U CUCTEMATU3ALUS
3HaHu# 110 Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"
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157
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O0001IEHNE U CUCTEMATHA3AIMS
3HaHu# 1o teme "TepmMoauHaMuKa.
TemmoBeie MamHbBL"

O00011IeHNE U CUCTEMATH3AIMS
3HaHUM Mo Teme "ArperaTHble
cocTosSHUS BemecTBa. Pa3oBbIe
nepexonr"

O000I1IIeHNE U CUCTEMATU3ALHS
3HaHUM 1O TeMe "DIeKTpUIecKoe
mone"

O00011eHNEe U CUCTEMATU3ALIS
3HaHuH 110 TeMme "T1oCTOSTHHBII
INEKTPUYECKUH TOK"
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O00011eHNe U CUCTEMATU3ALIS
3HaHU# no TeMe "TOKM B pa3iIu4HbIX
cpenax"

160
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O00011eHNe U cCUCTEMATU3ALNS
3HaHui o teMe "MarautHoe noie'"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATHU3alMs 3HAHUH 110 TEME
"DneKTpoMarHuTHas MHIyKIus"
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PesepBHbIil ypok. O0001ICHNE U
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"MexaHuuyeckue KoyeoaHus"

PesepBHbIil ypok. O0001ICHNE U
CUCTEeMaTH3alusl 3HaHHH 110 TeMe
"DyIeKTpOMarHuTHhIE KosieOanus"

PesepBHeIit ypok. O600IICHHE 1
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"MexaHH4eCcKHE U
3JIEKTPOMArHUTHBIE BOJTHBI"

165

PesepBHeIit ypok. O600IICHHE 1
CHCTEeMaTH3allKs 3HAHUH 110 TeMe
"Ontuka"
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167

168

169

Peseprubiit ypok. O600111eHIE U
cucremMatru3anus 3HAHHUH 110 TEME

"OcHoBer CTO"

PesepBHslit ypok. O6001IeHNE U
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"KopmyckynsipHO-BOITHOBOM
nyanu3m"

PesepBHrlit ypok. O6001ICHHE U
CUCTEeMAaTH3aIHsl 3HAaHHUH 110 TeMe
"®duszuka aroma"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMAaTH3alMs 3HAHUH 110 TEME
"®u3nKa aTOMHOTO SApa U
3JIEeMEHTapHbIX YyacTul"

Bubnunoteka LLOK
https://m.edsoo.ru/ff0d1784
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PesepBHbIil ypok. O0001ICHNE 1




cHCTeMaTH3alus 3HaHUH 10 TeMe
"JnemeHTh! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170
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METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

[Iporpamma kypca ¢pusuku ans 10—11 kmacco. YriryOneHHBIH ypOBEHB (aBTOP
B.

A. KacpsHOB)

YMK «®usuka. 10 knacc. YriayOaeHHBIN YPOBEHB

1. ®usuka. 10 knacce. YrayOaeHHbIN ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxxeHueM (aBtop B. A. KacesaHOB).

2. ®uzuka. 10 kimacc. Yray0OneHHbI ypoBeHb. MeTonueckoe nmocooue (aBTop
B.

A. KacpsHOB).

3. ®uszuka. 10—11 kmaccel. Tetpaap a1 1abopaTOPHBIX

pabort (aBTophl B. A. KacesiHoB, B. A. KopoBun).

4. ®uzuka. 10—11 kmaccel.. Kommiekt terpaneit pis

KOHTpPOJIbHBIX padoT (aBTop B. A. KachsiHOB)

5. ®uzuka. 10 knacc. Junakruueckue kapTouku-3aaanus (aBTopsl M. A.
VYmakos, K. M. Yiakos).

YMK «®uzuka. 11 kimacc. bazoBblii ypOBEHB»

1. ®usuka. 11 knacc. YrayOneHHBIN ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuiioxeHueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 knace. YrimybneHHbIi ypoBeHb. MeToinueckoe nocooue (aBTop
B.

A. KacbsiHOB).

3. ®uzuka. 10—11 xiaccol. Terpans Ay 1a60paTOPHBIX

pabot (aBTopsl B. A. Kacesinos, B. A. KopoBuH).

4. ®usuka. 10—I11 xmaccel. Kommiekt tetpaaei ais

KOHTPOJBHBIX paboT (aBTopsl B. A. KacesHoB, W. B. UrpsioB).

5. ®uzuka. 11 knacc. Junakruueckue kapTouku-3aaanus (aBTopsl M. A.
VYmakog, K. M. Yiakos).

IHU®POBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

1 http://nsportal.ru - counanbHas ceTb pabOTHUKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - pusmka B mKoIeE.

3 http://festival.1september.ru/articles/ - dhecTuBamp MegArorMIeCKuX UIeH
«OTKpPBITBII YPOK».

4 http://www fizika.ru/ - caliT 1yist yautenei pU3MKu U UX YYEHUKOB.

5 http://www.physics.ru/ - MaTepuasl o QpU3UKe.

6 www . ege .edu.ru - uagopmarmonHnslit nopran EI'D.

7 http :// school - collection . edu . ru / - equnas xkomnekiusa [{OPoB
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