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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BoctuTaHus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICPKAHKE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUECHUSI TEM U PA3LEIIOB
y4eOHOTo mpeaMeTa C y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PacCTHBIX OCOOEHHOCTEW OO0y4aroluXcs.
[Iporpamma mno ¢usuke ma€r OpeacTaBIEHUE O LENAX, COJEpKaHUH, OOLen
CTpaTeru OOy4YeHMs, BOCHUTAHUS U Pa3BUTUsA OOYYAIOIIMXCS CpEeICTBAMU
yuebHoro npeamera «dDuznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca Guzukud yriayOJaEHHOTO YpOBHSI MO3BOJISIET PEaM30BaTh
3a/1layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHAaTBLHOTO O00pa30BaHUA 10 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHET0 OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€HHOM  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOia&éHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep U MOXKET ObITh
WCITOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[Iporpamma mo ¢u3rke HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTaBISCT BO3MOXKHOCTH ISl peali3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K TMpernojlaBaHuio (U3MKU Ha YIIIYOJIEHHOM YpPOBHE IMPHU YCIOBUU
coxXpaHeHus1 00s13aTENbHOM YaCTH COJIEp KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMBI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpy»xkatoieM mupe. LLkompHbIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJIOTHEH,
busndeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHue (U3MYECKUX 3HAHUN ONPENEIWIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajoB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa o0ydvaromerocsi, B (GOpMHUPOBAHUE YMEHUN MPUMEHSATHh HAay4YHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uKN Ha ypOBHE CpPEHETO 00IIEero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHUS.

Hoea uyenocmunocmu. B COOTBETCTBHHM C HEM KypC SBIIETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. BenymuMm B Kypce sBisercs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanys npeanosiaracT HCIOJb30BaHUE
IYMaHUTApHOTO MOTEHIMala (U3NYECKOM HayKu, OCMBICICHUE CBSI3U Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM oOOHIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAIOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm sTOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DJKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXIEHUs
po0JIeM palMOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLIKIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIEHOTO AKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YYCHHUYECKHE ONBITHl MPU HM3YYCHHH HOBOTO
Martepuala, 1abopatopHbie pabOThl U pabOThHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (PU3NYECKOT0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 6o B koHie 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KiaccoB. BTopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa TTOHHUMAETCsl CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cuUcCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTHYCCKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO0/IA U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAaHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMHU TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIITOKCHHBIX THITOTE3.

bonbiioe BHUMaHUE yHENsAETCA PEHICHUIO PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THRIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (hU3WUYECKOM MOJENbIO, TTO3BOJISIONINE MPUMEHSITh
M3YUYEHHbIC 3aKOHBl U 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliesa Kypca, Tak U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pa3ienioB. [[s kayecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHusi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIHe BbIOOpa
(bu3nYecKoi MOJIENU SISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (UMK YIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCsA B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Io
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
MPUHITMITIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPCUYNCIICHHBIX B TMporpaMMe 1O (GU3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHUW ©  TPOIECCOB, OMIUPHUUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TTPUMCHCHUM.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoOT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECHeuMBaeTCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTHMueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAaHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dopMupoBaHHe HHTEpeca M CTPEeMJICHHS OOYyYarommxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEII;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOpMHUpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

(GbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa M3yYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  NPEICTaBICHUN 0 BO3MOXHBIX  cdepax  Oyayuieit
npo(eCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0O0ecrneuynBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoliecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMHpOBaHUE YMEHHUI MTPUMEHSATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
(bu3nuecKkux SBICHUI B MPUPOJAE W JUIsl NPHUHIATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOJEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckol MoJenH, aJeKBAaTHOM YCIOBUSIM 3a/Jayd, B TOM YHCIE 3a/ay
WHKEHEPHOIO XapaKTepa,

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MIPOLIECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENyY;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO ITUIAHUPOBAHUSA M TPOBEICHUS
bu3MUEeCKUX HSKCINEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  MHGOpMaINH,
OINPEIENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHUS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBI3aHHON
C pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTcss OOYyYarOUUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JadOpaTOPHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBENECHUsS J1a0OpPaTOPHBIX PabOT M OMBITOB C YYETOM HWHIWMBHUYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunblii MeTOA O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBIICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  W3MepeHus: (U3MUECKUX BEIMYMH (aHAJTOTOBbIE U LU(POBBIE
U3MEpUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJNO, HWJealbHAasl KUIKOCTb, HACAIBHBINM Ta3, TOUCUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHULIBI €ro MpUMeHUMOocTH. Puznueckas
TEOpHUs.

Ponb m mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN IEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepeHne cwibl TOKAa M HANpsDKEHUS B LENHM NOCTOSHHOTO TOKa IpHU
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBMkeHHEe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas n oOpaTHas 3aJ1a4yl MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKu.



KpuBosmHenHoe  nBWKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBasi W JUHEHHas cKopocTh. Ilepmom m vactora oOparieHwus.
[leHTpocTpeMuUTENBLHOE (HOPMAJIBHOE), KAcaTENbHOE (TAHI€HUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JNBWKEHUE CHapsAO0B, LEMNHbIE, IIeCTepEHYAThIE W PEMEHHBIE IEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CrocoObI ucclief0BaHUs IBKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCIOIb30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aBMKeHUS Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEM NBHKEHUS OJAHOTO M TOrO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

M3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOU
CKOPOCTH.

M3mepenne yCKOpEeHHs MpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUXEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOpUN).

W3yyenue nABWXKEHHMS Tena, OpOIIEHHOro Topu3oHTaidbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHune IBHKEHHS Tella MO OKPYKHOCTH C IOCTOSHHOW IO MOJIYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MMUpoThl. JIBUXKEHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBMKymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuia CONpOTUBICHHS NpPU JBUKEHUU Tejia B
JKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKEHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBAa M TEXHOJIOTMYECKUE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHE  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHMKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenune mace o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

LleHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TP JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBHKEHHS OpycKa Io
HAKJIOHHOU INTOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B NPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON Yepes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs MO BEIWYUHE YIIIOBOro KoddduimeHra
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TPEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTymarenbHoe W BpalaTeIbHOE JBHXKCHUE
TBEpHOro Tejna. MOMEHT CHJIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl
CrnoxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMUHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHILITEVH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jlemoncmpayuu.

VY ci10BuUsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJd, HUMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. LleHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umIiynbca mMarepuanbHOM TOukW. [IpeacraBienue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGoTta cunsl Ha MaloM M Ha KOHEYHOM MepemelleHud. ['paduyeckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUY MATEPUAIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. [loTeHuumaneHass >HEprus.
[TorenuuanbHas SHEprusi ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHu4yecknue yCTpOoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PadOThI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W TOTEHLMAJIbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

M3mepenne nMiryiibca Teia 1o TOpMO3HOMY IIyTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TTOTEHIMAIBHON SHEPTUU MPYKUHBI ¢ paOOTONU CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JBW)KEHUS M B3aMMOJEHCTBUS YaCTHUI] BelleCcTBA. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



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

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBHKYTCSI XaOTUYECKU U HE B3AMMOJEHUCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
teMriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJCaIbHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBs13p a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEeHEN
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHL.

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKYJI.

Monenu KpucTauInuecKuX peméToK.

HabGnrogenue u vcciieoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre mpouecca YCTAaHOBJIEHHMS TEIUIOBOTO PABHOBECHS  IPHU
TeII000MEeHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHnne n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW JJIs
TEPMOAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEJHUE 3HAYEHUs BEJIMYUH, OMHCHIBAIOIIMX
€€ COCTOSIHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoOM3BOJIbBHAS — pellaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHCTEMA YypaBHEHWIL:
ypaBHeHue MenneneeBa—Kianelipona W BbIpakeHUE JJiI BHYTPEHHEH SHEPIHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU SHEPTUU OJHOATOMHOTO HJIEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuUKe. Berunciienne paboThl 1o rpaguky
npoliecca Ha pV-auarpamme.

Tennonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tenna. YaelbHas W MOJSIpHas
TEIUTIOEMKOCTH BellecTBa. YpaBHeHMe Maiiepa. YaenpHas TeEIUIOTa CrOpaHUsd
ToruBa. Pacu€r kommuecTBa TemoOThl mNpu Temionepenaye. [lonsrue o0
aanabaTHOM IIpoliecce.

[lepBblii 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KomnmuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOT0 Telia K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumIe! neicTBus TertoBbiXx MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTMUECKHE aCTEeKThl UCIOJIb30BaHUS TEIJIOBBIX ABUraTeneil. TeroBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHruecKue yCTpONCTBA M TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENN, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJ0B C
MCII0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTaHUYECKOTO TOIUIMBA JIJIst
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACIbHBIX TEINIOEMKOCTEN BELIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOrO mpouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumneHue. YaeiabHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacpblllileHHbIE W HEHAChINIEHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue n amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnaBieHne W KpucTamM3anus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnus.

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

TemnoBoe pacmmpeHue KUIKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3zoBbIX MEPEXoaax.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnoctHOoe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHUS.
Kanumisipasie sBienus. J[apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

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

Hemoncmpayuu.

TermnoBoe paciupeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinsipHsle sBIE€HHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHNs BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJA.

N3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEIECHHH.

N3mepenne ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

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

Pa3znen 4. DiaekTpoauHaMuKA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ NPOsIBICHMs. OJIEKTpUYeCKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYNPOBOIHHKHU.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éHHocTh  anekTpuueckoro  mosia.  [IpoOnwiid  3apsa.  Jlunuwu
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MoJsA. OTHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO ITOJs. Pa3HOCTH MOTEHLMAIOB H
HanpspbkeHue. [loreHnumanpHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NO0JIsA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOrO Moy (Kak OJHOPOAHOrO, TaK U
HEOTHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3UIINY AJIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH 3TUX MOJEH U
HKBUITOTEHLIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JuanexTpuku B JIIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



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

[TapannenbHOE CoeMHEHNE KOHIEHCATOPOB. [locnenoBarenbHoe COeqUHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHONM YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
ANEKTPOMETpP, DIEKTPOCTaTHUECKas 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSTHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

Habmoienue npeBpallieHys SHEPruu 3apsHKeHHOT0 KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTekaHns TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHulil 31eKmpuyuecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBus CyniecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKM
toka. Hanpsikenue U u D]1C é.

3akod OMa i1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONMPOTHUBJICHUS
OJTHOPOJHOTO IPOBOJHHMKA OT €ro JUIMHbI W IUIOIIAJHA IONEPEYHOrO0 CEYEHUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TersioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

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

KoHaeHcaTop B LNy MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKHWE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOU SHEPTHUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOUOAA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MONEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne IJC. KopoTkoe 3amMbIKaHHE TAIIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coenHeHHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanye CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

VBenuueHue npejesna u3MepeHus ammnepMerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3J€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

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 MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
TemnepaTtypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[1omynpOBOIHUKMY. CobcTBeHHas U [pUMecHas IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponns. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. Paznuynele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHUYecKHe yCTPOMCTBA M IPAKTHYECKOE INPHUMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBL: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajlbBaHUKA, padUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaGmronenue amextposusza.

N3mepeHne 3apsaa OJTHOBAJIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC OTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJIIUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUKA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrayonaéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumeHue cucTeMbl ypaBHeHuid. JluneitHas QyHKuus,
napaboia, runepOosna, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoze, nupdysus, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpensl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSIKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATE€pHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, HIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOLMAIINS, TAIbBAHUKA, SJICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIUK), UCTIOIb30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMMKA.

Tema 4. Macnummnoe no.e.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEW. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanmpaBiaeHUE U MOJYJb. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHUTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U TUAMAarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKUEC IIPOHCCChI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptHa  7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJISL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMil MarHUTHOM MHAYKIUU NOJIS JUIMHHOTO MPSMOI0 MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue NeHCTBHS MOCTOSSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeEKkTOpa MarHUTHOM
uHaykiuu. OJIC uHAyKUMU. 3aKOH 3JIEKTPOMarHMTHOM wuHAyknuu ®apajnes.
Buxpesoe anektpuueckoe nosue. Toku Pyxo.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIENMHM TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOUHAYKIIHH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHHUYeCcKHe YCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU], 3alMTa OT AJIEKTPU3ALNU TeJl PU JABMXKEHUH B MAarHUTHOM TMOJIE
3emn.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOM WHIYKLWH.

HccnenoBanne 3aBucumoct IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIWH.

COopka MoJien 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUI U3 UX IHEPreTUUYECKOrO U
KMHEMATUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora konebanuid. Ileprom Manbix CBOOOIHBIX KOJieOAHMIM
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOAHBIX KOJ€OAHUM MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

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

Hemoncmpauyuu.

3amnuch K01e0aTeaIbHOro ABMKEHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHU Irpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanune 3aTyxarmux KojaeOaHuii U 3aBUCUMOCTH Teproa CBOOOHBIX
KOJICOAHHI OT COMPOTHBIICHHUSI.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIbIO
dbopMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJICNN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XO€ KOJeOaHN Ha yIIPyTOM IMO/IBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue sHEPTUN B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOoHType. ®Dopmyna Tomcona. CBs3b aMIUIUTYIbI
3apsga KOHAEHCATopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BeIHyX1I€HHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

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

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LI€NU CUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpsxkeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

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

TexHUYeCcKUue YCTPOMCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJICOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOP B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCHENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KATyLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO M MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4epe3 IOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)XCHHE, IMpeJoMJIEHUE, MHTepdepeHIus U
U pakiys.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS U3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsIpU3aLusl, MHTepPEepeHLus U Audpakuus.

[IIkana 351€eKTPOMarHUTHBHIX BOJIH. [IprMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30D, aHTeHHa, TenedoH, CBY-neus,
yIIbTPa3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGmrogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

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

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)keHUe,
npesoMIIeHUE, oNspu3anus, AMppakuus, uHTepdepeHIus.

Oo6nHapyxeHue nHHPaKPacCHOTO U YIbTPAPHOICTOBOTO U3TyUEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsAMONTMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxkeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKA3aTeNb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH INPU IEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcusi cBera. COXHBIM cocTaB Oenoro cBera.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroJl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSI.

ColOuparome U pacceuBaromiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPacCcTOSIHUS TOHKOM CQepuyecKol JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoenne wu300pakKeHU TOYKM W OTpe3Ka MPSIMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBust HaOMOIEHUS MAaKCUMYMOB M MHHHUMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus csera.

TexHu4eckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIYIIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONITHKA, TU(PpaKkIMOHHAS perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue mpenomMiIeHHs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HccnenoBanne Xojia CBETOBBIX ITYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenue naTepdepeHmm cpera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE OISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSL OT BellecTBa (Ha
pUMeEpPE KUJTKUX JTHH3).

N3mepenne PoKyCHOTO pacCCTOSIHUS paCCEUBAIONTUX JIMH3.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 MIOCKOTO 3€pKayia U JIMH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIPU3aIIN CBETA.

N3yueHne noyisipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInN JIa3epHOTO U3JIYYCHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepeHune IrHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBHOM TEOPHH OTHOCUTEIbHOCTH.

['panuupl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  uHTepBal.  I[IpeoOpazoBanusi  JlopeHra.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJJICHUE
BPEMEHU U COKPAIIECHUE JJIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUH IKCIIEPUMEHT, JJA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznen 7. KanToBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBEeCHOE TEIJIOBOE M3IIy4YEeHHE (M3JIydeHUE aOCOJIOTHO YEPHOTO TEJa).
3akoH cMmemienus: Buna. 'mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanunay porosrddexra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICHME CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOcTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. JInuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymisipHo-
BOJIHOBOM Jyanu3Mm. [udpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHH4eckre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YE€pPE3 CBETOJIMO/ OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aToMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHH4eCcKkrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue IMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccnenoBanne cnekTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOJA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnast monens snapa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
qucio sapa. M30Tonsl.

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

3aKkOH pPaANMOAKTUBHOTO pacnaja. PaauMoakTUBHBIE H30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusiHMEe paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbI QOH n3nydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepubie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. [lenenne u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaiuy U UCCIEAOBAHUS SJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangaptHoit Mmoaenu. KBapk-ritooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHpapTHo Mojenu. TéMHass matepust U TEMHas
SHEprusl.

EnuHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHas Oomo0a,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, RPAKMUKyM.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3y4yenune noriomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

MeTtonel aCTpOHOMHMYECKHX HccleqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHMSI.

Bun 3Bé3gHoro ueba. Co3Besnus, sSpKue 3BE3ABI, IUIAHETHI, UX BHIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN KJIacCc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbel. UEpHbIE ABIPHI B sSApPAX
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHE.

Macmrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JIJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Du3nvecKuil NPaAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (DU3NIECKUX BEITUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMATUYECKUX  pas3leinax «YUYEHUYECKUUA  OKCIIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEHHUE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3rka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPODUZUKI.

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIIBHOM U TMPOTHOCTHYECKOW  (PyHKIUH
bu3nyeckoil Teopuu, poiib GU3NUIECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, TUnoresa, (pusmyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE IPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPJAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMS TPEYTrOJBHHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIOCKUX QPUryp u 00bEma Tel.

Bbuonocun: >nektpuyeckue SBIECHUS B JKUBOW MpUpone, KoyieOaTelnbHbIE
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
JIEKTPO3HEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JMArHOCTUKAa B MEIWLIMHE, OINTHYECKHE SBIECHUS B JKUBOU
pUpoJe.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOM pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3JIEKTpoJIBUTaTeNb SIKOOH, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieyb,
JMHUM 3JIEKTPONepeay, 31EKTPOJIBUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass AHArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CITyTHUKOBbBIE
IIPUEMHHMKH, SJIEPHAs DJHEPTeTHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCsI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUWi, T[O3UTHBHBIX BHYTPEHHHUX  YOEXIEHHI, COOTBETCTBYIOLIHX
TPaJIULMOHHBIM IEHHOCTSM POCCHUHCKOTrO OOLIeCTBa, pPACIIMPEHHE >KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMA:

e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU O0OYy4arOUIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOI0O OOIIECTBA;

e IPUHATHE TPAJUIHUOHHBIX  OOIICUYENIOBEYECKUX TIyMAHUCTHYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

¢ TOTOBHOCTHb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIecTBa, Yy4acTBOBaTh B CaMOYIpaBIE€HMU B  00pa30BaTEILHOM
OpraHu3aluu;

e YMEHHUE B3aUMOJICHICTBOBATH C COI[MATIbHBIMU UHCTUTYTAMU B COOTBETCTBHUH

¢ uX QyHKIMSIMU U Ha3HAYEHUEM;

¢ TOTOBHOCTH K TYMaHUTapPHOU U BOJIOHTEPCKOU IEATENBHOCTH.

NATPHUOTHYECKOr0 BOCIIMTAHUSA:
e chOPMHUPOBAHHOCTD POCCUHCKOM rpaKIaHCKOU UICHTUYHOCTH,
NaTPpUOTU3MA;
¢ [IECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STHUECKOTO TOBEICHNUS;
¢ CIIOCOOHOCTh OLICHUBATh CUTYalUI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;
e OCO3HAHME JTUYHOTO BKJIa/1a B IOCTPOCHHUE YCTONYUBOIO OYIyLIETO.
ICTETHYECKOI0 BOCIIMTAHMSA:
¢3CTETUYECKOE OTHOLUIEHHE K MHUpPY, BKJIKOYAs OJCTETUKY HAYyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e HHTEPEC K Pa3IUYHBIM c(hepaM mpodecCHOHATBHOU NEATebHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP Oyaymiel mpodeccuu M pean30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIJIaHbI;

¢ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 CaMOOOpa30BaHUIO B 00IaCcTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e cChOPMHUPOBAHHOCTH JKOJOTHYECKON KYJIBTYPBI, OCO3HAHHE TJI00aTHHOTO
XapakTepa dKOJOTHIECKHUX MPooIIem;

o IJITAHUPOBAHUE W OCYIICCTBJICHUE JEHCTBUI B OKpYyXKalomeld cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO Pa3BUTHS YCIIOBEUECTBA;

e DPaCITUPECHHUE ONBITA ACATCIBHOCTH JKOJIOTMYECCKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HMKe.

LHEHHOCTH HAYYHOT0 MO3HAHUS:

e COOPMHUPOBAHHOCTH MHPOBO33PECHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DH3UICCKON HAYKH;

e OCO3HAHHWE IIEHHOCTH HAYYHOW JIEATEIHHOCTH, TOTOBHOCTH B IIpPOIIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeSATeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geicTBUs:
e CAMOCTOSITEILHO  (hopMynupoBaTh M aKTyaJU3UpoOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENIETIATh IIEM JCATENbHOCTU, 33JaBaTh MapaMeTpPbl U KPUTEPUH UX
JIOCTUKEHUS,
e BBISIBJIATH  3aKOHOMEPHOCTHM U TNPOTUBOPEYUST B  pacCMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUs] MPOOJIEMBbI C YYETOM aHaIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
¢BHOCUTb KOPPEKTHUBBI B  JEATEIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YyIABTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN 1€ TENHHOCTH;
e KOOPAMHUPOBATh ¥  BBHINOJHATH PabOTy B  YCIOBHSIX PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELIEHUH KU3HEHHBIX MPOOIIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
e BJIQJICTh HAy4YHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHSTUSIMH U METOJAMHU
buznuecKoil HayKu;



e BJIAJIETh HaBBIKAMH YYEOHO-UCCIEA0BATENBCKON U MPOEKTHOM ESITEIbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOWCKY  METOJOB  pemieHUs  3a1ad  (U3HYECKOTO  COJIepXKaHUs,
IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB I03HAHUS;

*BJIQJIETh BHJAMHU JAEATEIBHOCTH IO IOJIyYEHUIO HOBOIO 3HAHMS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

* BBISIBJISAITh IIPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3y €€ pEIIeHUs, HaxoAuThb AapryMeHTbl Jid
JI0Ka3aTesIbCcTBa CBOMX YTBEP)KICHHM, 3a/7aBaTh MapamMeTpbl U KPUTEPUU
pEILICHHS;

e AaHAJIM3UPOBATh TMOJYYECHHbIE B XOJ€ pEUIeHUs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (OpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYECHHUH (PU3UKH;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

eyMETh TMEPEHOCUTh 3HAaHUA 1O (U3UKE B MPAKTHUYECKYI0 OOJaCTh
KU3HEIEATEeIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIE UEH, IPEJIaraTh OPUTMHAIbHBIC TIOJXObl U PELICHMUS;

e CTaBUTb MIPOOJIEMBI U 3a]1a4H, JOMYCKAOLIUE aIbTEPHATUBHBIE PEIICHHUS.

Pabora c nndopmanueii:

e BJIaJIETh HAaBBbIKAMU NOJy4YEeHHS] MHPOPMALIMK (PU3HUECKOTO COAECPIKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHaJln3, CHCTEMAaTU3allli0 M UHTEPIpPEeTalni0 MHPOPMALUU pa3IHMuHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OPMAIUY;

¢ ICTIOJIB30BATh  CPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJOTHMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

e CO3/1aBaTh TEKCThI (PU3MYECKOTO COJAEpX aHUS B Pa3IMUHbIX (QopMarax c
yu€TOM Ha3HayeHHs WHGOpPMalUMU M IEJIEBOM ayAUTOpUH, BBHIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe YUeOHbIe JeliCTBUS:



¢ OCYIIECTBIISITh  OOIIEHWE Ha YypoKax (U3MKKM U BO BHE-YPOUHOM
JeSITEIIbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOHGIMKTHBIX CHUTyalldii W  CMAr4ath
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJI30BAHHEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh M MCIIOJH30BATh MPEUMYIIECTBA KOMAHIHON M MHIUBHYaTbHOM
paboTHI;

 BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JAECUCTBUN C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

e MPUHUMATh 1€ COBMECTHON JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXAOTO YJYacCTHHKA KOMaHIBI B
o0 pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

e IIpe/JIaraTh HOBBIC TIPOCKTHI, OIICHUBATH HUACH C TIO3UIIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

¢ OCYLIECTBIISITh IO3UTHUBHOE CTPATETUYECKOE TOBEJCHUE B Pa3IMYHbIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO M  BOOOpakeHUE,  OBbITh
WHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

¢ CAMOCTOATEIBHO OCYLIECTBIISITh MO3HABATENbHYIO AESTEHOCTh B 00JACTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

e CAMOCTOSITEIBHO COCTABJIATH IIJIAH PELIEHUS PAaCYETHBIX M KAauECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

e pACHIUPSTh pAMKH Y4€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOUYTCHHUI;

e ICTIATh OCO3HAHHBIA BHIOOP, ApTryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CIIOCOOCTBOBATh (POPMUPOBAHUIO W TIPOSBICHUIO 3PYIUMLUMUA B 00JaCTH
($u3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



e 1aBaTh OLIEHKY HOBBIM CHUTYaI[UsiIM, BHOCUTh KOPPEKTUBBI B JCSTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISIM;
eBIIQJICTh HABBIKAMH  TO3HABATENIbHOM  pediekcun Kak  OCO3HAHHS
COBEpIIAEMBIX JEMCTBUI U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUI;
¢ HICTIOJIb30BaTh MPUEMBI peIIEKCHH JJIsl OLIEHKUA CUTYaIliH, BEIOOpa BEPHOTO
peleHus;
e YMETh OLICHUBaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PELICHHS IO HUX
CHMIKEHHUIO;
e [PUHUMATh MOTUBBl U apryMEHTBl APYTUX IPU aHAIMU3E PE3yIbTaTOB
JeSITEIbHOCTH;
e IPUHUMATH €051, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOUHCTBA;
e IPUHUMATh MOTUBBI WU apryMEHTBl APYTUX NpPU aHAIU3E pPEe3yIbTaTOB
NeSITEIIbHOCTH;
e IPU3HABATH CBOE MPABO U MPAaBO JPYTHX Ha OIIHOKH.
B mporecce AOCTHXEHUS JMYHOCTHBIX PE3YNbTaTOB OCBOCHUS MPOTPAMMBI TIO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy O0O0yYarolUXcs

COBEPIIICHCTBYETCS OMOIIMOHATBHBIH UHTEIUICKT, MIPEITOJIar AFOIITHIA
c(hOpMHPOBAHHOCTH:
¢ CAMOCO3HAHHS, BKJTIOYAFOIIETO CHOCOOHOCTh MMOHUMATh CBOE

OMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HIMOIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIUPOBAHHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIOCOOHOCTH aJalTUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTUBAIINH, BKJIFOYAIOIICH CTPEMIICHHE K JOCTUKEHUIO TIEIH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, MCXOMIS W3
CBOMX BO3MO>KHOCTEH;

e OMITATHH, BKJIFOYAIOIICH  CIIOCOOHOCT,  TOHMMATh  AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IPH OCYIICCTBICHHH OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLIMATBHBIX  HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHONIICHUS C APYTMMH JIIOJIbMH, 3a00THUTHCS, MPOSBISITH WHTEPEC H
paszpemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

e IOHUMATh POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTUYECKOM, COIMaNIbHOM M OTUYECKOM cdepax AedaTelbHOCTH
4eJioBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpa,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (HU3UUYECKON TEOpUHU B
(dbopMHUpOBaHUYU MTPEACTABICHUN O (U3UUECKON KapTHHE MUPA;

e pa3JIMYaTh YCJIOBHS MPUMEHUMOCTH MOJIeeH (hU3MUYECKUX T U MPOIIECCOB
(sBNIEHMI): MHEpLUATIbHAS CHUCTEMa OTCU€Ta, a0COJIIOTHO TBEPAOE TEJO,
MaTepuajibHas TOYKa, PABHOYCKOPEHHOE JIBUKEHHUE, CBOOOHOE TaJICHHUE,
aOCOJIFOTHO yIIpyTras jaedopmalus, aOCOJIOTHO YIPYyroe U abCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJIEIM Ta3a, XKUIAKOCTU U TBEPIOTO
(KpUCTAIIIMYECKOr0) Tea, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

e pa3aMyYaTh YCIOBUA (TpaHUIIbl, 00JaCTH) MPUMEHUMOCTH (PUIHUUYECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATH U OOBSACHITH MEXaHWYECKUE TMPOLECChl W  SIBJICHMUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH W TEepeMeEIIeHUs,
3akOHbl HproOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPIruM, CBsI3b PabOTHI CHJIBI C MU3MEHEHUEM MEXaHWYECKOW JHEPTUH,
yCIIOBUSI PaBHOBECHS TBEPJOTO Tejia), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTH4eCKOe BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAHEHHS HMITyJIbCa U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,;

e AHAJIM3UPOBATh M OOBSCHATH TEIUIOBBIE TMPOIECCHl U SIBJICHUS, UCIOJIB3YS
ocHoBHble moJokeHns MKT wu 3akoHBI MONEKYISIpHOW (UBHKH U
TepMOJMHAMHUKU (CBSA3b JIaBJCHUSA HJEAJBLHOIO Ta3za Cco CpeaHen
KUHETUYECKOU HDHEPIrUEr TEIUJIOBOIO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHUS €r0 YacTHll, CBSI3b JABJIICHUS UACATbHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEPaTypoH, YpaBHEHHE
MenneneeBa—Knanelipona, mepBbId 3aKOH TEPMOAMHAMUKHU, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MIPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

e AHAJIM3UPOBATH U OOBSCHATH SJIEKTPUUECKUE SBJICHUS, UCTIOJIb3YysI OCHOBHBIE
IOJIOKEHUSI W 3aKOHbl  DJEKTPOJUHAMHUKM  (3aKOH  COXPaHEHHUs
ANEKTPUYECKOTO 3apsaa, 3aKOH Kymona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAJKHBIE COOTHOILICHHWs: 3aKOHbI OMa Ui ydacTka
ey WU JJI9 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

¢ ONIMCHIBATh (PU3UYECKHE TPOLECChl U SBJICHUS, HCIOJb3Yysl BEJIMYMHBIL:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEN, CHIIA,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMHUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YHOPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ IMOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeansHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJISI TOYEYHOTO 3apsiia WM 3apsDKEHHOTo 11apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATHYECKOrO IOJIS,
Pa3HOCTh  INOTEHLMAJNOB, JJEKTPOABWKYLIas CWja, CWiIa  TOKa,
HalpsHDKEHUE, MOIINHOCTh TOKa, JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

¢ O0BSCHATh OCOOEHHOCTH MPOTEKaHUs (PU3UUECKUX SBJICHUI: MEXaHUYECKOE
JBUKEHUE, TEIJIOBOE JABMKEHUE YaCTHI] BEILIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCKOe  nBIKeHHE, uddy3usi, uUcCnapeHue, KUIICHUEe U
KOHJEHCAlus, IUIAaBJICHUE W  KPUCTAUIM3aUus,  HaIlPaBJIEHHOCTb
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOJHUKA;

¢ IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
APYrol C  HCIOJIB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUM, IENaTh BBIBOBI IO PE3yJIbTaTaM
UCCJIEI0BAHNUS;

* IPOBOJIUTh KOCBEHHBIC H3MEpeHHs (U3NYECKUX BEIUYMH, MPH OITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

e IPOBOJIMTH OMBITHI 10 MPOBEPKE NPEIJIOKEHHON THIIOTE3bI: IUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTESBI;

e COOMIOAATH MpaBuiia OE30MACHOTO TPy/Aa MPHU MPOBEICHUU HUCCIEIOBAHUM B
paMKax  y4yeOHOro  SKCHEpUMEHTa,  NpaKTUKyMa M y4eOHO-
MCCIIENOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

epelIaTh pACUYETHBIE 3aJaud C SIBHO 33JaHHOM M HESBHO 3a/laHHOM
(U3MYECKOl MOJENIbIO: Ha OCHOBAHMM aHAJIM3a YCJIOBUS OOOCHOBBIBAThH
BBIOOp (Qu3MUECKON MOJEIM, OTBeHaroued TpeOOBaHUSIM 3a/aud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/I0B
pelIeHys 3a/1a4, IPOBOAUThE PacYEThl HA OCHOBAHUH MMEIOLIUXCS JaHHBIX,
aHANIM3UPOBAaTh pE3yibTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

e pelIaTh KaueCTBEHHBIE 33/1a4H, TPEOYIOle MPUMEHEHUS 3HAHUN U3 pPa3HbIX
pa3fenoB Kypca (QHU3MKM, a TakKe HWHTErpald 3HAaHUN U3 JPYrux
IPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

¢ ICTIOJIB30BAaTh ~TEOPETHMUECKHE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX
OPUHLIUIIOB PabOThl M3MEPHUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJUTH IPUMEPHI BKJIAJa POCCUMUCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AaHAJIM3UPOBATh M OLEHUBATH IMOCIEICTBUS OBITOBOM M MPOW3BOJCTBEHHOU
NeSATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKMMHU NpPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



e IPUMEHATH pa3iIMyHble CHOCOOBI paboThl ¢ MHpOpPManUeld (U3UIECKOTO
COJEpKaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepadOTKU U NPEbsBICHUA Y4YEOHOH H
HAyYHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIU
uHbOpMaIlMK, TOJNYUYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

e IPOSIBJIATH OpraHHU3alllOHHBIE U [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

epaboTaTh B TpYIIE C KCIOJIHEHUEM pA3JIMYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAMOHATIBHO PACIPEACIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyaIlMsIX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOr0 U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

o IPOSIBIISITh MOTUBALIMIO K Oyaynieil mpo(ecCHOHaIbHON AESTENbHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce mnpenMeTHbIE pPe3yibTaThbl Ha YriayOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

e IOHUMAThH POJIb (PU3UKU B YKOHOMHUYECKOM, TEXHOJIOTUYECKON, COIMATIbHOMN
U ATUYECKOUN cdepax esTeTbHOCTH YeJIOBEKa, POJib U MeCTO (M3HKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUHU B NMMPAKTUYECKON
JEATEeIbHOCTH YeJIOBEKa M JajbHEWIleM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIUCATEIBbHON, CHUCTEMATHU3UPYIOUIeH, OOBICHUTEIBHOW W
MIPOTHOCTUYECKON (PYHKIUHA (DU3UYECKOM TEOPHH — DJICKTPOJIUHAMUKH,
CIEIUAIBHOW TEOPUM OTHOCHUTEIHHOCTH, KBAaHTOBOM (PU3HKHU, POJIb
¢u3nyeckoil Teopur B (POPMHUPOBAHUHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NUECKON KapTHUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX PEACTABICHUNA O IPUPO/IE;

e Pa3JIMYaTh YCJIOBHS MPUMEHUMOCTH MOJIENeH (HPU3UIECKUX TE U MPOIIECCOB
(s1BJI€HUIT): OMHOPOIHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHMYECKHE KOJieOaHUsl, MAaTeMaTHYECKHI MasTHUK, WJIeaJIbHbIN
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJI€aTbHbIN
KoJieOaTeNbHbIN KOHTYp, TOHKAsI JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

e pa3iaMyYaTh YCJIOBUSA (TpaHUIIBl, 00JaCTH) MPUMEHHUMOCTH (DPU3MUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMIA XapakTep (QyHIaMEHTabHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBICHITH DJIEKTPOMATHUTHBIC TPOILIECCHl W SIBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro  3apsiia, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE OJJICKTPUUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIbI  TOKa,  IOCTYJIaThl  CHEIUAJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEWHA);

e AHAJIU3UPOBATHh U OOBSICHATH KBAHTOBBIE MPOIIECCHl U SBJICHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHHINTEHHA  Is
doTodpdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeompeaenéHHocTel ['elizeHOepra, 3aKOHbI COXpPaHEHHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONMKCHIBATh (PUBUYECKUE TIPOILIECChl U SBJICHUS, WCIOJIb3YS BEIUYHUHBI:
HaNpPsHKEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIHAN SJIEKTPOCTaTUUECKOTO
MoJIsl, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CHUJIAa CAMOMHIYKLUHH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbl, SHEPrusi M UMMYJIbC (PoToHa,
MacCOBO€ YHMCJIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

e O0BSCHSATH O0COOEHHOCTH MPOTEKAHUS buznueckux SBJICHUM:
AJIEKTPOMATrHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TOJHOE BHYTPEHHEE OTpPaKCHHUE,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

e OTIPEICTISATh HAMNpPaBJICHUE WHIYKIIMM MAarHUTHOTO TIOJis TMPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

e CTPOUTH U300paKEHUE, CO31aBAEMOE TUIOCKUM 3€pPKaJIOM, TOHKOUW JIMH30M, U
pPacCUUTHIBATh €TI0 XapaKTEPUCTUKHU;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATHUS, TEOPUHU H
3aKOHBI JIJI1 aHalu3a UM OOBSCHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3MHBIX CHUCTEMAX, B MEKIAIIAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] M BeelleHHOIM;

e MPOBOANTH HCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCUpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIMIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTam
UCCJIEI0BAHNUS;

 IPOBOJIUTH KOCBEHHBbIE M3MEpEHUs (UBMYECKUX BEIUYMH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

e IPOBOJIMTH OMBITHI 10 MPOBEPKE MNPEIJIOKEHHOM THIIOTE3bI: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYEHHbIE PE3yJbTaThl U JIE€JIaTh BBIBOJ O CTaTyCce€ NPEMJIOKEHHOU
TUIIOTE3BI;

e OIIMCHIBATh METO/IbI MOJIYYEHHUSI HAYYHBIX aCTPOHOMUYECKHUX 3HAHM;

e COOJIIO/IATh MpaBujIa OE30MaCHOr0 TpyAa NP MPOBEJACHUU UCCIEIOBAHUN B
pamMKax  y4yeOHOro  3KCIepUMEHTa, MpakTUKyMa U  ydeOHo-
UCCJIENOBATENBCKOW M IIPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
WU3MEPUTETBLHBIX YCTPOUCTB U 1a00OpaTOPHOr0 000PYAOBaHMUS;

epemIaTh pACUETHBIE 3aJa4M C SBHO 33JaHHOW W HESIBHO 33JaHHOMU
(Gu3MYecKOol MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUi
OpU  HUCIOJB30BAHMM MaTEeMaTMYECKUX METOJOB pEIICHUd  3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHUWU UMEIOIIUXCS JAaHHBIX, aHAIU3UPOBATh
pE3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHHS C YUYETOM IOJYYEHHBIX
pE3yNbTATOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TPEOYIOLME NPUMEHEHHUS 3HAHUN U3 pa3HbIX
pa3zenoB Kypca (U3MKHA, a TaKXe HWHTErpalli 3HAHUM U3 JIPYTrUx
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONIOPOIl HAa N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HUBUYECKUE SBIICHUS;

¢ ICTIOJIb30BATh  TEOPETUYECKHE 3HAHUS 11 OOBSCHEHHS OCHOBHBIX
MPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX yUEHBIX-(DHU3HKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

e AHAJIU3UPOBATHh U OLICHUBATH MOCIEJCTBUSA OBITOBOM M MPOU3BOJCTBEHHOMN
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMH IpOLieccaMu, C
MO3UIINN SKOJIOTUIECKON O€30MTaCHOCTH, MPEACTaBICHUIN O palliOHATHFHOM
IPUPOAOIOIb30BAHUH, & TAKKE PasyMHOM HCIIOJIb30BAHUH JTOCTHXKEHUHI



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;

e IPUMEHSATH pa3IMyHbIe CHOCOOBI paboThl ¢ MHpopMalueill (HU3NIecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUHM JUIsl TOMCKA, NEpepadOTKM M MPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HMH(OpManMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWW, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA HHPOpPMALINU;

e IPOSIBIISATH OpraHu3alHOHHBIE U NI03HABATEIIbHBIE yYMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHUSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENLCKUX padoT;

epaboTarb B TpyHNE C HCIHOJHEHUEM PA3NTUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBLHO PACHIPENEIATh AESTENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OLEHUBATh BKJIaJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

* IPOSIBJIAITh MOTUBALMIO K Oynymied mpodeccrnoHalbHON NesITeNbHOCTH M0
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/I IIO3HAHMSI ITIPUPO/IbI
1.1 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 Craruka TBEpAOIO TENa 5 1
24 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1
Hroro no pazgeny 35
Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TeroBble MallIMHbI 20 1
13 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 |
' HEePEXOIbI
Hroro no pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DNEKTPUUECKOE MOJIE 24 1
4.2 IToCTOSTHHBIN 3IIEKTPUYECKUN TOK 24 1




4.3 Toku B pa3nu4HbIX cpeax 6
Hroro no pazueny 54
Pazznen 5. PUSHUECKHM TIPAKTUKYM
51  Ousnueckuii MPaKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (wicpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MarnauTHoe nosie 14
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KojieOaHus 10
2.2 DNEeKTPOMarHUTHbBIE KOJIEOaHUS 15
3 MexaHn4YecKue U SJIEKTPOMArHUTHHIC 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OchnoBbel CTO 5 1
Hroro no pazgeny 5
Pa3znen 4. KBAHTOBASA ®U3UKA

4.1 KopnyckyJsipHO-BOJIHOBOW JyaJIu3M 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO SIpa U AIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Hroro no pazgeny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ du3ndecKuil TPaKTUKYM 16 16
Hroro no pazgeny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
1 Texu.be3ormn. Ha ypoke. [loBropenue: 1 0 0
MexaHnnuyeckue sBJICHHUS. 02.09.2023
2 [ToBTOpEHME: DAEKTPOIUHAMHUKA. 1 0 0 02.09.2023
3 IToBTOopenue: KBantoBas u aToMHast | 0 0
busnka 05.09.2023
4 KonTponbnas pabora Nel BxogHoi 1 1 0
KOHTPOJIbY. 05.09.2023
®uznka — pyHIaMeHTalbHas HayKa O
5 npupojae. Hayunslil MeTo1 mo3HaHus u 1 0 0
METO/JIbI UCCIIEIOBAHUS (PUZNUECKUX 06.09.2023
SIBJICHUU.
CrniocoObl u3mepeHus: GpU3NIECcKux
BeJIMYMH..AOCONIOTHAS. U OTHOCUTENIbHAS
6 . 1 0 0
HOTPEIIHOCTH U3MEpEeHUH pruznuecknx 07.09.2023
BEJIMYMH.
DKCIEPUMEHT U TEOPHUS B MPOIIECCE
nmo3HaHusl mpupoabl. Habmonenne u
7 HKCIEPUMEHT B pu3uke. MoenupoBaHue B 1 0 0 09.09.2023

¢uszuke. Ponb u mecto ¢puzuku B
(bopMHpPOBaHUN COBPEMEHHOW Hay4YHOM




KApTHUHBI MUDPA, B IPAKTUYECKOU
JESATEIIBHOCTH JIFOJIEH.

Mexanundeckoe apmxenue. Cucrema
orcuera. OTHOCUTEIBEHOCTD
MCEXAHNYCCKOI'O IBUKCHUS. HpﬂMaSI nu
oOpaTHas 3a/1a4l MEXaHUKH.

12.09.2023

10

11

Panuyc-BekTop MaTepuanbHOM TOUKH, €ro

IIPOEKLIMY HA OCU KoopAUHAT. Tpaekropus.

[Tepemenienue. Cxopocth. X npoekuun
Ha OCH KOOpZHMHAT.
PaBHOMEpHOE MPSAMOTMHEHHOE JABIKECHHE.

['padmyeckoe onricanre paBHOMEPHOTO
MPSIMOJIMHEHTHOTO IBMYKCHHUSI.

CiioxxeHue nepeMeeHnii 1 CKOpoCcTe.
Pemenue 3amau.

12.09.2023

14.09.2023

15.09.2023

12

HepaBnomepHoe nuxkenne. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHHUEM.

16.09.2023

13

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKEHHUS C
LEJIbI0 ONIPEACIICHUS MTHOBEHHOM
ckopoctH"

19.09.2023

14

15

['paduueckoe onucaHue NpsIMOJIMHEHHOTO
JBUKEHHS C MOCTOSHHBIM YCKOPEHHUEM.

CBoOogHOE nmajieHune. Y CKopeHue
CBOOOHOTO Ma/IeHusl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU M UX Tpa(UKH.

19.09.2023

21.09.2023




16

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3yueHnue nBMKEHUS Tela, OpOIIEHHOTO
TOPU30HTAIIBHO"

22.09.2023

17

18

19

20

JIBm>xkeHue tena, OpOIIeHHOTO MOJT YIIIOM K
TOPU30HTY.

KpuBonunelinoe npuxenue. JBuxeHue no
OKPYKHOCTH. YTJIOBasi U JIMHEHHAs
ckopoctb. [lepuoa u yacrora.
LlenTpocTpeMHUTENIBHOE 1 TTOJIHOE
YCKOpEHHE.

Ou3nyecKuil MPakTUKYM IO TEME
"N3yueHune nBUKEHUA Tema 10
OKPY>KHOCTH C TIOCTOSIHHOM IO MOJTYJTIO
CKOpOCTHIO"

KoHTpoinbHas pabora 1o Teme
"Kunemaruka'".

23.09.2023

26.09.2023

26.09.2023

28.09.2023

21

[Iepsbiit 3ak0H HproTona. MHEpumManbHbIe
cucremsl orcuéra. [IpuHnun
oTHocuTenapHOCTH I'anmnes.
HeunepnuanbHble CUCTEMBI OTCUETA.

29.09.2023

22

Cwuita. PaBHonelicTByromas cuina. Bropoit
3akoH Herotona. Macca.

30.09.2023

23

24

B3anmopernicteue ten. Tperuii 3akoH
Herotona.

[IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMEHEHue 3aKOHOB HproToHA.

03.10.2023

03.10.2023

25

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHne paBHOIEHCTBYIOIIEH CHITBI

05.10.2023




MIPH JIBMKEHUH OpYCKa 10 HAKIIOHHON
miockocty"

26

27

28

3aKOH BCEMUPHOIO TATOTEHUS.
OKBHUBAJICHTHOCTH I'PAaBUTALIMOHHOMN 1
WHEPTHOU MaccChl

Cwita TSDKeCTH U YCKOPEeHHE CBOOOHOTO
majeHus.

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHune ycKopeHus npu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBUKEHUHU 110 HAKJIOHHOM TJII0CKOCTH"

06.10.2023

07.10.2023

10.10.2023

29

JIBrkeHE HEOSCHBIX TE H UX
HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas

KOCMHYCCKaAsA CKOPOCTb. 3aK0HBI Kennepa.

10.10.2023

30

31

32

33

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Du3n4eCKu IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHUJI
YIPYTrOCTH, BOSHUKAIOIINX B MPY>KUHE U
pe3uHOBOM 00pasiie, oT ux Aedopmaruu"
Cuia tpenus. [Ipupona v BUAbI cui
TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4ETOM CHUJIbI COTPOTUBIICHUS CPE/IBI.

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"U3mepenue korppuienTa TpeHus no
BEJIMUMHE YTIIOBOTO KO3 uImenTa
3aBucumoctu FTp(N)"

12.10.2023

13.10.2023

14.10.2023

17.10.2023

34

Hasnenue. 'mapocratudeckoe gaBieHHE.




Cuia Apxumena

17.10.2023

35

36

AOCOIOTHO TBEPIOE TEIIO.
[TocTynarenbHOe U BpalaTelibHOE
JIBU>KEHUE TBEPJIOTO Teia

MOMEHT CHJIIBI OTHOCHTEIIBHO OCH
BpalicHUs. IIneyo cunl

19.10.2023

20.10.2023

37

CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecTH Tena. Y cioBus
paBHOBeCHs TBEPAOro Tena. Bubl
paBHOBECHS

21.10.2023

38

Pu3n4ecKuil IPaKTUKYM 110 TEME
"N3y4yeHue ycToHYMBOCTH TBEPAOTO TeNa,
HMMEIOLIETrO IO/ ONOPhI"

24.10.2023

39

40

Pemenue 3amau

KonrtponbHas pabora no reme "JluHamuka.
Craruka tBepaoro rtena"

24.10.2023

26.10.2023

41

NMnynec MmaTepuanbHOM TOUYKH, CUCTEMBI
MaTepualbHbIX ToUeK. LlenTp Mace
CUCTEMBI MaTEPHUAIIBHBIX TOYEK. TeopeMa o
JBHKEHHUH LIEHTPaA Macc

27.10.2023

42

HMHy.TII)C CHJIbI 1 U3SMCHCHUC UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCa.
PeakTuBHOE ABIKEHHE

28.10.2023

43

44

MoOMEHT uMITyJIbCa MAaTEPUAITIEHON TOYKH.
[IpencraBnenue o COXpaHEHUM MOMEHTA
MMITYJIbCA B LIEHTPAIBHBIX TOJISX

Pemenue 3amau

07.11.2023




07.11.2023

45

46

47

PaboTa cuiibl Ha MAJIOM U Ha KOHEYHOM
nepemeniennn. [ padpuueckoe
pesIcTaBICHUE PabOTHI CHIIbI. MOIIIHOCTH
CHUJIbI

DuU3nYECKU MPAKTUKYM 110 TEME
"HU3Mepenune uMIitysbca Tesia mno
TopMO3HOMY IIyTU" Ui "M3mMepeHue cuiel
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuiibl TAru" win "CpaBHEeHUE
W3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" uiu "HccnenoBanue coxpaHeHuUst
MMITYJIbCa MPU YIIPYTOM B3aUMOJIEHCTBUU"
unu "M3mepenrne KHHETUUECKON YHEPIUu
TeJa 1o TOPMO3HOMY ITyTH"
Kunernueckas sueprus. Teopema 06

W3MEHEHHU KHHETHYECKOM OHEpPIruun 1 0
MaTepHaHLHOﬁ TOYKH

09.11.2023

10.11.2023

11.11.2023

48

[ToreHnManbHbIE U HEMOTEHIIUAJIBHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas 1 0
KOCMHYECKasi CKOPOCTh

14.11.2023

49

Tperbs kocMudeckasi ckopocTb. CBs3b

paboThl HEMOTEHIINATIBHBIX CHUJI C

U3MEHEHUEM MEXaHUYECKON YHEPTUU 1 0
CUCTEMBI TeJl. 3aKOH COXPaHEHUS

MEXaHUYECKON YHEPTUU

14.11.2023

50

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHenue bepHym nia uneanbHON 1 0
JKUJIKOCTH

16.11.2023




KonTpomnpHas padora o Teme "3aKoHbI

51
COXpaHEHUs B MEXaHHUKe" 17.11.2023
Pa3BuTue npencraBieHuii 0 npupoie
2 . MKT.
5 Ter10Thl. OCHOBHBIE IOI0KEHUS 18.11.2023
Huddy3us. BpoyHOBCKOE TBUKCHHE
CrtpoeHnue ra3000pa3HbIX, KUIKUX U
53 TBEPABIX Tuen. XapakTep ABUKECHUS U 1.11.2023
B3aUMOJCHCTBHUS YaCTHII BEIIECTBA
Macca u pazMepsl MOJIEKYI (AaTOMOB).
54 KonnuectBo BemectBa. [locTossHHas 21.11.2023
ABoranpo
55 Temneparypa. TermnoBoe paBHOBECHE.
IlIkana Lenbcust 23.11.2023
P
56 eleHue 3aaa4 24.11.2023
7 %1 iras. I’
5 JleadbHBIN ra3. I'a30BbIe 3aKOHEI 75112023
53 VYpaBuenue Menneneesa-Knamneiipona.
Pemenne 3amau 28.11.2023
59 AOcooTHas TeMIiepaTypa. 3aKoH
HanpToHa 28.11.2023
60 N3omnporeccsl B U1€aIbHOM T'a3e C
MMOCTOSIHHBIM KOJIMUYECTBOM BEIleCTBa 30.11.2023
['padmyeckoe nmpencraBieHue
61 :
M30IPOIIECCOB: U30TEPMa, U30XO0Pa, 01.12.2023
u3obapa
2 Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca 02.12.2023




63

(pexoMEHI0BaHO HUCIIOIb30BaHKE
nudposoii 1adoparopun)" win "Uzyuenue
M30X0pHOTO npouecca" unu "M3yuenne
n3zobapHoro nporecca” uinu "[Iposepka
ypaBHEHUS COCTOSIHUSA"

OcHoBHoe ypaBuenne MKT

05.12.2023

64

65

66

Pemenue 3amau

CBs13b a0COIIOTHOI TemnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO CpEHEN
KUHETHYECKON IHEpruel nocTynareiabHOro
TEIUIOBOT'O IBM)KEHUS €€ 4acTHI]

O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "OcHoBel MKT"

05.12.2023

07.12.2023

08.12.2023

67

KontponbHas padota o teme "OCHOBBI
MKT"

09.12.2023

68

TepMonnHaMuueckas cUCTEMa. 3aJlaHue
BHEIIHUX ycnoBul 1 T/ cucremel.
Bremnue 1 BHyTpEeHHUE ITapaMeTpBI.
[Tapametpsl T/] cuctemsl kak cpegHue
3HA4YECHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

12.12.2023

69

70

HyneBoe Hauano TepMOIMHAMUKH.
CamonpounsBosibHas penakcanus T /]
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO

Mogens naeaabHOro ra3a B
TCPMOANHAMHUKE. Ycnopus MNPUMCHUMOCTHU

12.12.2023

14.12.2023




3TOI MOJIENIN

71

72

73

VYpaBaenue MenaeneeBa-Knanelipona u
BBIPAKEHHE VISl BHYTPEHHEH SHEPrUuu

Bripaxkenue aJisi BHyTpeHHEU SHEpruu
OJIHOATOMHOTO HJIeaIbHOIO Trasa.
KBazucTtarnueckue U HecTaTUYECKHE
MIPOLIECCHI

DnemeHTapHas paboTa B TEPMOAMHAMHUKE.

Boruncnenue paboTsl 1o rpaduky
npoiiecca Ha pV-auarpamme

15.12.2023

16.12.2023

19.12.2023

74

Tennonepenava kak crocod W3MEHEHUs
BHyTpeHHel sueprun Tl cucremsr 6e3
COBepILEHHs pabOThI

19.12.2023

75

76

77

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4eHUE

KonnuectBo Temnorel. Tem1oéMKoCTh Teaa.

YaenbpHas u MOJIApHAsA TEIJIOEMKOCTH
BEIlleCTBA. Y AeIbHas TEIIoTa CTOpaHu:A
TOIIJINBa

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

21.12.2023

22.12.2023

23.12.2023

78

[Tonsarue 06 annadbaTHOM TIpolecce.
[IepBblii 3aKOH TEPMOJUHAMUKHI

26.12.2023

79

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue yaenbHou TemoéMKocTr”
unu "MccnenoBanue mporecca OCThIBaHUS
Bemectsa" win "VccienoBanue
aguabatHoro nporecca” win "M3ydenune

26.12.2023




B3aUMOCBSI3M SHEPTUU MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
JKAIKoCcTeER"

KommuectBo TemnoTsl 1 paboTa Kak Mephbl

80 M3MEHEHUs BHyTpeHHel aneprun T /1 78.12.2023
CHCTEMBI
BTopoii 3aKk0H TepMOJMHAMUKH JJIS
21 PAaBHOBECHBIX 1 HEPABHOBECHBIX
nporeccoB. HeoOpaTumMocTs IPUPOTHBIX 29.12.2023
MIPOIIECCOB
2 [TpuHIUTIBI TEHCTBUS TEIUIOBBIX MAIIIKH.
KII 30.12.2023
23 MakcumanbsHoe 3Hadenue KITJ,. Iukn
Kapuo 09.01.2024
84 Pemienue 3anau 09.01.2004
DKOJOTUYECKHE aCTIEKThI UCIIOIb30BAHUS
85 TENJIOBBIX JABUTraTejIeH. TeiiJIOBoe 11.01.2004
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
86 Pemenue 3amau 12.01.2004
O00011eHre U CUCTEMAaTU3ALNS 3HAHUI 110
87 TEME "Te}?MonHHaMHKa. TertoBeie 13.01.2004
MAaIlIHHbI
28 KonTponbhas pabota no teme
"Tepmoannamuka. TennoBeie MalIuHbI" 16.01.2024
29 [TapoobpazoBanue 1 KOHIEHCAITHS.
Hcnapenue u kunenue. Y 1eiapHas TEII0Ta 16.01.2024




napooOpa3zoBaHus

90

HacbliieHHbIE ¥ HEHACHIILEHHbIE Maphl.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH 1
JAaBJICHUS HACBINICHHOTO ITapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT
00BbEMa HACBIIIEHHOT O NIapa. 3aBUCUMOCTb
TeMIIepaTypbl KUIIEHUS OT JIaBJICHUS B
AKHUJIKOCTH

18.01.2024

91

92

BnaxxnocTs Bo3yxa. AGcotoTHas U
OTHOCUTCIIbHAA BJIIA)KHOCTH

Ou3nyecKuil MPakTUKYM 0 TeMe
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHus
)kuakocren" wim "M3mepenue yaenbHOn
TEIJIOTHI TJIaBJIeHus Jbpaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NAapOB" WU
"N3mepeHne abCOMOTHOM BIaXXHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomernienun". Msmepenue korppuimenta
MIOBEPXHOCTHOT'O HATSKEHUS

19.01.2024

20.01.2024

93

Pemenue 3agau

23.01.2024

94

95

96

Teépnoe Teno. Kpucramnmueckue u
amop¢Hble Teraa. AHU30TPONUS CBOMCTB
KPHUCTAJIJIOB

[InaBneHue u KpuctammM3anus. Y 1enbHas
TeroTa riasiaeHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTskenune
u cxarue. Casur. Monyins FOnra. IIpenen
ynpyrux aedopmaruii

23.01.2024

25.01.2024

26.01.2024




97

TeroBoe pacluMpeHne KUIAKOCTEN U
TBEPABIX Te. AHTAPMOHHU3M TEIIOBBIX
KoJIe0aHUI YacTHIl BElIeCcTBa

27.01.2024

98

99

100

[IpeobpazoBanue sHepruu B (ha30BBIX
nepexojax

YpaBHeHHe TEIJI0BOro OajaHca

Pemenue 3amau

30.01.2024

30.01.2024

01.02.2024

101

IToBepxHocTHOE HaTsKeHHE. KanusspHbie
saBieHud. /aBieHune noj MCKpUBIECHHON
MMOBEPXHOCTHIO XKuAKoCcTH. DopMmyna
Jlannaca

02.02.2024

102

103

104

105

O0600mIeHne U cUCTeMAaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30BbIe IEPEXObI"

KonTponbHas pabota mo Teme
"ArperaTtHbl€ COCTOSIHUSI BEIIECTBA.
®da30BbIe IEPEXObI"

DneKTpu3anus Tel U €€ MpOosiBICHUS.
OnekTpuueckuii 3apsia. /[Ba Buna
JJIEKTPUYECKUX 3apsa0B. [IpoBoaHuKY,
JADJIEKTPUKU U TOJIYIIPOBOJHUKHU

OneMEHTApHBIN AIEKTPUUYECKUH 3apsia.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

03.02.2024

06.02.2024

06.02.2024

08.02.2024

106

107

B3anmopeiictere 3apsioB. ToueuHsle
3apsanel. 3akoH Kynona

Pemenue 3amau

09.02.2024




10.02.2024

108

109

110

Onektpuyeckoe noiie. Ero neiicteue Ha
ANEKTPUUECKUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
[TpoOHebIi 3aps. JInHuKM HANPSHKEHHOCTH
aeKTpudecKoro nois. OqHopoIHOE
ANEKTPUUYECKOE T10JIe

HOTGHHI/IaHBHOCTB OJICKTPOCTATHUYCCKOI'O
nojs. Pa3HOCTh MMOTEHIIMAIOB U
HaIIPsAKCHUC

13.02.2024

13.02.2024

15.02.2024

111

[TorennumanbHas 3HEprUs 3apsaa B
aNeKTpocTaTuueckoM rnose. [lorennnan
3JIEKTPOCTATUYECKOTO MOJIS

16.02.2024

112

113

114

CBs13b HANPSKEHHOCTH TIOJISI U PA3HOCTH

MOTEHLMAJIOB IS 3JIEKTPOCTATUYECKOTO

TTOJIA

[IpyHIMI CyNEPIO3ULINH DIIEKTPUUECKUX
nmojeu

Pemenue 3amau

17.02.2024

20.02.2024

20.02.2024

115

116

117

ITone Toueunoro 3apsaa. [Tone
PaBHOMEPHO 3apsKEHHOU cepsl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO
00bEMy mapa. [Tone paBHOMEpPHO
3apsHKEHHON OECKOHEYHOU TITOCKOCTH

HpOBO,Z[HI/IKI/I B DJICKTPOCTAaTUUCCKOM II0JIC.

Ycaopue PaBHOBCCHUA 3apsa/10B

22.02.2024

23.02.2024

24.02.2024

118

JII/IBJ'IeKTpI/IKH 1 IOJIYIIPOBOAHHUKHU B




SJICKTPOCTATUYCCKOM I10JIC

27.02.2024

Konaencarop. D1eKTpoEMKOCTh

119 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO 27 02.2024

KOH/JIEHCATOpa
120 [TapannensHOE CoeTMHEHUE

KOHJICHCATOPOB 29.02.2024
121 ITocnenoBarenbHOE COEAMHEHNE

KOHJICHCATOPOB 01.03.2024
122 DHeprus 3apsKEHHOr0 KOHIAEHCAaTopa 02.03.2004
123 Pemenue 3agau 05.03.2024
124 JIBr>keHue 3apsKEHHOW YaCTHUILIbI B

OJIHOPOJIHOM JJICKTPHUYECKOM I10JIe 05.03.2024
125 Pemenue 3agau 07.03.2004
126 O06o01IeHre U cucTeMaTu3alys 3HaHU| o

TeMe "DnekTpuyeckoe nosue" 09.03.2024
127 KontponbHas padoTa o Teme

"DnexkTpuueckoe moie" 12.03.2024

Cuia Toka. [TocTosIHHBIN TOK. Y CIOBHS
128 CyILIECTBOBAHUS TOCTOSTHHOTO 12.03.2004

AJIEKTPUIECKOTO TOKA
129 Wcrounuku Toka. Hanpsxenue n 9/1C 14.03.2004
130 3akon OMa 11 yJacTKa IeTH.

DIIEKTPUUECKOE CONIPOTUBIICHUE 15.03.2024
131 Pu3nYecKuil TPAKTUKYM 110 TEME




"M3MepeHue Cuiibl TOKA U HANIPSKEHUS B
IeTIN TIOCTOSTHHOTO TOKA ITPH MOMOIIH
AHAJOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX
npuoopoB"

16.03.2024

132

3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJTHOTO TIPOBOAHMKA OT €T0 JUTMHBI U

19.03.2024
IUIOUIA/IU TTOTIEPEYHOT0 CEeUEHUs
133 VenpHO€ CONMPOTUBIICHHUE BEIIECTBA.
Pemenue 3amau 19.03.2024
134 [TocnenoBarenbHOE, MapaieIbHOE,
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB 21.03.2024
135 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX
nenei. [IpaBuna Kupxroga 22.03.2024
1 P
36 elICHUE 337124 02.04.2024
Du3nUeCcKu IPAKTUKYM I10 TEME
137 "
3 CCJ'IC,Z[OB@.:—II/IC CMENIaHHOTO COEIMHEHUS 02.04.2024
pPE3UCTOPOB
138 Pabora snexTpruyeckoro Toka. 3aKoH
xoyns —Jlenna 04.04.2024
139 P
CHICHHIE Sazat 05.04.2024
MomHOCTh 3JEKTPUYECKOTO TOKA.
14 T
0 €II0Basi MOILLHOCTh, BbIIEIIsieMast Ha 06.04.2004
pe3ucrope
141 P
CHICHIE 3 09.04.2024
142 O/1C u BHyTpeHHEE CONPOTUBIICHNE




HCTOYHHUKA TOKa

09.04.2024

3akon OMa 115 MOJTHOM (3aMKHYTOM )

143
ANEKTPUYECKON LN 11.04.2024
144 P
CHICHHIE Sazat 12.04.2024
145 M
OIIIHOCTh UCTOYHHMKA TOKA 13.04.2004
146 K
OpPOTKO€ 3aMbIKaHUE 16.04.2004
147 K
OHJICHCATOP B LIETIH MTOCTOSHHOTO TOK 16.04.2004
14 P
8 elIeCHUE 337124 18.04.2004
149 Pemenue 3agad mo reme "IlocTOSIHHBIN
ANEKTPUIECKUHN TOK" 19.04.2024
150 Pemenne 3agau no reme "IlocTosTHHBIM
3JIEKTPUYECKUN TOK" 20.04.2024
151 Pemenne 3amau mo treme "IlocTOSTHHBIH
ANEKTPUUYECKUN TOK" 23.04.2024
152 O06o011eHne U cucTeMaTu3alys 3HaHU| o
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK" 23.04.2024
153 KonTponbHas pabota mo Teme
"TTocTOSIHHBIN NEKTPUYECKUH TOK" 25.04.2024
DneKTpruyecKasi MpOBOAUMOCTh Pa3IMUHBIX
154 . i .
BEIIECTB. DJIEKTPUUECKHUI TOK B METaJIax 26.04.2004
CBepXmpoBOIUMOCTh
155 DIIEKTPUUYECKUI TOK B pacTBOpax U
pacriaBax 3JIEKTPOJIUTOB. 3aKOHBI 27.04.2024




®Dapanes U1 JJIEKTPOIU3a

156 C) i !
JEKTPUUYECKUM TOK B razax. [1mazma 30.04.2004
157 DJIEKTPUUYECKUHN TOK B BAKyyMe.
BakyymHbIe TprOOpPHI 30.04.2024
158 DNEKTPUYECKUH TOK B IIOJIYIPOBOJHUKAX
02.05.2024
159 ITo 0
JYIIPOBOJHUKOBBIE TPUOOPHI 03.05.2004
160 ®uznyeckuil NpakTUKyM 1o TeMe "CHsTHe
BOJIbT-aMIIEPHON XapaKTEPUCTUKHU Juoaa" 04.05.2024
PesepBHeIit ypok. O600IICHHE 1
161 CHC 7
"1/1 TeMaTmau"m{ 3HaHUI MO TeMe 07.05.2004
Kunematuka
PesepBHeIit ypok. O600IICHHE 1
162 cHucTe 7
"1/1 T MaTm'z'auHs[ 3HAHUH MO TeMe 07.05.2004
JnHamuka
PesepBHriit ypok. O60011IeHNE U
163 7 "C
CI/ICTeMaTI/I3aI_IIf}I 3HaHui o Teme "Cratuka 10.05.2024
TBEP/Oro Tela
PesepBHslit ypok. O600111eHNE U
164 7 "3
CUCTeMaTU3aIHs 3HaHI/II/I"l'IO TeMe "3aKoHbI 11.05.2024
COXPAaHECHUS B MEXaHHUKE
Peseprubrit ypok. O6001eHuE 1
165 cuctemMaTusanus 3HaHuil o teme "OCHOBBI
. " 14.05.2024
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
166 Peseprubriit ypok. O6001eHuE 1
CHUCTeMaTH3alus 3HaHUH 110 TEME 14.05.2024




"Tepmonunamuka. TemioBble MaTUHbL"

PesepBHbIil ypok. O6001ICHNE U
167 cUCTEeMaTH3alus 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.

®dazoBble Iepexon”

PesepBHbIil ypok. O0001ICHNE 1
168 CHUCTEMAaTH3alMs 3HAHUH 110 TEME

"DnexkTpuueckoe mnoie"

PesepBuslit ypok. O60011eHE U
169 CUCTEMATHU3aIHs 3HAHUH 110 TEME

"[TocTOAHHBIN NEKTPUUECKUN TOK"

16.05.2024

17.05.2024

18.05.2024

PesepBHeIit ypok. O600IICHHE 1
170 cucreMatusanus 3Hagui mo treme "Toku B
pa3IMYHBIX cpenax”

21.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxruecikue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThbI padoTbI pecypen
B3aumMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTHoe moJie. 1 0 0
I'unoteza Amrmepa
BexTop maruutHOM nnaykiuy. [Tpunimn
2 CyNEpIIO3UIMN MAarHUTHBIX NoJiel. JInnuu 1 0 0
MarHUTHON UHIIYKIIUU
3 MarnuTtHOE 1oJie TPOBOTHUKA C TOKOM. | 0 0
OmbIT OpcTena
Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb 1 0 0
5 Pemienne 3agau 1 0 0
6 IIpumenenne 3akoHa Ammepa. | 0 0
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI
Cuna JlopeHiia, e€ HampaBlieHHUE U MOIYJIb.
7 JIBuKeHME 3apsKEHHON 4aCTULIBI B 1 0 0
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenne 3amau 1 0
Pa6ota cunsl Jlopenna 1 0 0
10 Pemrenne 3agau 1 0
1 MarsauTHoOE 110JI€ B BEILIECTBE. 1 0 0
deppoMarHeTHKH, mapa- U JuaMarHeTHKA
12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. | 0 0

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "Marautaoe mose"

14

15

Penrenue 3amaud mo teme "MarautHoe mose"

SIBiIeHne ANEKTPOMArHUTHON UHIYKIUU.
IToTox BeKTOpa MarHUTHOM MHAYKLIUU

16

17

OC unaykuuu
3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®dapajes

18

19

20

Buxpesoe anexrpuueckoe nozue. Toku Dyko

OJ1C MHIYKIMHU B ABHXKYLIUXCS
IPOBOJTHUKAX

Pemenue 3amau

21

22

[IpaBuio Jlenna

WNupykTuBHOCTH. KaTyiika HHIyKTUBHOCTH
B 1IeNI1 IOCTOSIHHOT'O TOKa

23

SBnenune camounaykimu. 3/C
CaMOWHTyKITUT

24

25

DHeprusi MarHUTHOTO NOJIs KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

Pemenue 3amau

26

27

28

O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
Teme "DnekTpoauHaMuka"

KonTponbHas pabota mo Teme
"OnexTpoauHamuka"

Komnebarennuast cucrema. CBoOOIHEIE
Konebanus. 'apMoHnYecKue KoneOanus

29

Kunematndueckoe U TUHAMHUYECKOE
OIMCaHMe KojeOaTeIbHbIX ABIKEHUN




30

DHepreTuyeckoe onucanue. BeiBos
JUHAMHYECKOTO OIMMCAHUS TAPMOHHYCCKUX
KoJICOAHUH M3 UX SHEPrEeTHUECKOTO U
KHHEMAaTHYECKOIO OIMMCAHUs

31

32

33

34

Awmrutyaa u (asa kojaedbaHui

[Tepuon u wactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHU
MaTeMaTHYeCKOTo MasTHHKA. [lepuon
CBOOOTHBIX KOJIEOAHH MIPYKUHHOTO
MasITHHKA

3aryxaromue Konebanus. BelHyK1eHHbIC
koneOanus. Pe3onanc

ABTOKOJIEOaHUSA

35

36

Pemenue 3amau

Ypok-koHpepennus "MexaHuyeckue
KoJie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37

38

39

O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMme "MexaHndeckue Kojieoanusa"

OJeKTpOMarHUTHBIE KOJICOaHusI.
KonebarenbHblit KOHTYD

®opmyna TomcoHa. CBsI3b aMITIUTY 1B
3aps/ia KOHJIEHCATopa C aMIUIUTYI0N CHUJIIBI
TOKa B KOJIeOaTeIbHOM KOHTYpE

40

3akoH COXpPAaHCHUS DHCPIruu B HACAJTIbHOM
K0J1e0aTeIbHOM KOHTYpE

41

3aryxalue 3JIeKTPOMAarHUTHbIE
Kosie0aHusl. BeIHyX/1eHHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus




42

IIepemennsblii TOK. Pe3ucTop u KOHAEHCATOP
B LIETIM IIEPEMEHHOI0 TOKa

43

44

Karyimka MHIyKTUBHOCTH B 1IENH
MEPEMEHHOTO TOKa

3akoH Oma 1Sl JICKTPUUYECKOM 1enu
MePEMEHHOTO TOKa

45

MonHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYIHOE U ICMCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HAIIPSDKEHUS

46
47

Pe3oHaHC B 2JIEKTPUYECKON LIETIH

Pemenue 3amau

48

Wneansublif TpanchopmaTop.
ITpousBozacTBo, nepenaya u NoTpedIeHNE
ANEKTPUYECKON SJHEPIUU

49

50

DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE
aneKTposHeprun. Kynbrypa uenoap30BaHus
AJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HU

Pemenue 3amau

51

52

53

Pemenue 3agau

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

MexaHU4eCKHE BOJIHEI. XapaKTepI/ICTI/IKI/I
MCXaHUYCCKUX BOJH

54
55

CBo¥icTBa MEXaHUYECKHUX BOJIH

3ByK. XapaKkTEpUCTUKH 3ByKa

56

Wndpa3syk u yabTpassyk. lllymosoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHBIG BOJIHBI. I/I?;J'Iy‘ICHI/IC
SJICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 371€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

62

63

[IpuHUIUIIBI PaIUOCBSI3U U TEICBUACHUSI.
Pannonokarus. DneKTpOMarHuTHOE
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
KoHnTtpoinbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHeHus CBeTa

64

65

66

67

Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHA
NPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTeb MPEIOMIICHUS.
[lonHOe BHYTpEeHHEE OTpaKeHHE.
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO
OTpaXKeHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

68

Xon tydeit B mpusMe. Jlucnepceust cBera.
CrnoxHbIif cocTaB Oemoro cBera. L{pet




69

JInn3bl. @OKyCHOE PacCTOSIHUE U
ONTUYECKAasl CUJIA JINH3BI

70

71

72

[TocTpoenre n300pakeHUH B IMH3AX U UX
cucTeMax. YBEIUYCHHUE JTUH3BI

Pemenue 3amay Ha mocTpoeHUE
M300paKeHHH, MMOTy4aeMbIX C IIOMOIIBIO
JINH3

I'ma3 kak onTudeckas cucreMa

73

74

Pemenue 3agau. [Ipenensr npuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

CKOpOCTL CBCTAa U MCTOAbI €€ UBMCPCHUS

75
76

Hucniepcus ceera

WnTepdepenmus creta

77

KorepeHTHbIe HICTOUHUKH. Y CIIOBHS
HaOJIOJICHUS MAKCUMYMOB U MUHMYMOB

78
79

Pemenue 3amau

[TpumeHeHne uHTEpHEpEeHINN

80

81

Hudpaxnus ceeta

JudpakuuonHas pemeérka. Y cioBue
HaOJII0/1eHUS TJ1aBHBIX MAKCUMYMOB

82

83

84

Pemenue 3agau

HOHCpC‘lHOCTL CBCTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

Pemenue 3agau

85

86

CBETOBEIC SIBJICHUS B npuponc

O0001eHME U CUCTEMATU3ALMS 3HAHUM 110
Teme "OnTuka"




87 KontponbsHas padora no teme «OnTukKa 1 1 0
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXAHUKH. 3aKOHBI AIEKTPOIUHAMUKH U 1 0 0
MIPUHIIAIT OTHOCUTEIIEHOCTH

29 [ToctynaTel cnenuaibHON TEOPUH | 0 0
OTHOCUTEJIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[IpeobpazoBanus Jlopenma. Ycinosue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1 0 0
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU U
COKpaIlleHUE JITTHHBI
DHeprusi U UMITYIIbC PEISTHBHCTCKOM

91 1 0 0
YaCTHUILIbI

9 CBs13b Macchl € SHEPTUEN U UMITYJIBCOM | 0 0
PENATUBUCTCKON YaCTHUIIBL. DHEPTHSI TOKOS

93 PaBHOBECHOE TEIIIOBOE U3ITYUEHHE 1 0 0

94 3akoH cmernieHus Buna 1 0 0

95 I'mnoresza M. Ilnanka o kBanTax. @OTOHBI 1 0 0

96 DHeprus U UMIYJIbC (POTOHA 1 0 0

97 ®oroaddext. OnbiTe A. I'. CTonerona. | 0 0
3akoHsb! poTodddexra

08 VYpaBHenue DitHmTeitHa 17151 poTrodddexra. | 0 0
"Kpachas rpanuna” potorddexra

99 Hasnenue cBera. OnbiTel [1. H. JIebenena 1 0 0

100 BonHoBbIe cBoiicTBa yacTHI] 1 0 0
Bounsl ne bpoiind. /InuHa BoJIHBI e

101 Bpoiins u pazmepsl 006J1aCTH JTOKATU3AIUH 1 0 0

JIBUKYILIEUCS YaCTULIBI




102

KopmyckynsipHO-BOITHOBOM JyaJIn3M

103

104

Judpaxius 1eKTPOHOB Ha KpHUCTaJIax

Crnenuduka u3mMepeHnuid B MUKPOMHUPE.
COOTHOILICHHS HEONTPEAEIEHHOCTEN
I'eitzenbepra

105
106

Pemenue rpaduyeckux 3amaq

Pemenue pacuéTHbIX 33124

107

KonTpomnpHas padora o Temam: "OCHOBBI
CTO", "KopryckyJisspHO-BOJIHOBOI
ayanu3m"

108

109

OIBITEL 10 HCCJIICAJOBAHUIO CTPOCHUSA aTOMaA.
[Tnanerapuas Mmonens aroma Pesepdopaa

IToctynatel bopa

110

Bunei ciektpoB. CiekTp ypoBHEH 3HEpruu
aToMa BOIOpOAa

111

112

CroHTaHHOE U BBIHYXXJICHHOC U3JIYUCHUC
CBCTa

Jlazep

113

Hyxnonnas mozaens snpa ['eiizenOepra-
HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
M3oTonbl. PannoakTUBHOCTH

114

115

3aKoH paJMoakTUBHOTrO pacnaja. CBolcTBa
MOHU3HUPYIOUIETO U3NTydeHus. BiausHue
PallOaKTUBHOCTH Ha KUBbIC OPTAHU3MBI.
Ho3nmerpus

DHeprusi CBSI31 HYKJIOHOB B siipe. SlnepHbie
cuibl. [ledext maccel siapa. SnepHbie
peakmuu. Snepasie peakTopsl. [Ipodiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrH4YecKHe acleKThl pa3BUTHUS SIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCIeI0BaAHMS
3JIEeMEHTapHbIX YacTull. OyH/IaMEeHTaJIbHbIC
B3aUMOJECUCTBUA. bapruoHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO pU3HUeCcKol KapTUHBI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[IpuMeHUMOCTD 3aKOHOB (PU3HKH IS
00BSACHEHUS MPUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bun 3Bé€3anoro Heba. Co3Be3aus, spkue
3BE3/1bl, IUTAHETHI, UX BUJIUMOE JIBUXKCHHE

122

123

Conneunas cucteMa. CoiHie. ConHeuHas
aKTUBHOCTh. MicTounuk sHeprun ConHua u
3BE3

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
Jnarpamma "cnieKTpajbHBIN Kjlacc —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IIOCICa0BAaTCIBbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTaBICHUS O IIPOUCXOXKICHUU U
sposony CosHIa U 3BE37. OTallbl )KU3HU
3BE3

126

Mieunsiii [Iyte — Hama ['amaktuka. Tunel
rajlakTUK. YE€pHbIe OBIPBI B SAPaX TalaKTUK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznyuenue

MacmrabHas cTpykTypa Beenennoii.
MeraranakTuka

Hepeménnnie mpoOieMbl aCTPOHOMUU

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccmenoBanue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnemoBaHue CBOMCTB
beppomarneTukoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha paMKYy C
TOKOM"

131

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cunsl Amnepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
wim "Onpenenenrne MarHUTHOM MHYKITUU
Ha OCHOBE U3MepeHus cuibl Ammnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue sBIEHUS




AJIEKTPOMArHUTHON MHIYKIUU'" HIIN
"OnpeneneHne HHIYKIIMU BUXPEBOTO
MarHuTHOTO 1mojs"

133

Pu3N4eCKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUs CaMOMHYKIIUN"
i "COopKa MOJENN 3JEKTPOMAarHUTHOTO
reseparopa"

134

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3mepenue neproa cBOOOTHBIX
KOJICOAHUH HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

dusnueckuil NpaKTUKYM 10 TEMe
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
IIOCJIEI0BATENIBHO COEUHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ min
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3nUeCcKul IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOU BOJIHBI"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"M3MepeHue nokasaress npeaoMIIeHUs
crexsa" unu "llonyuenue n3obpaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

Pu3NYecKuil TPAKTUKYM 110 TEME

"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
pPacCcTOSIHUS OT BelllecTBa (Ha mpuMepe




Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpdEepeHINH
U noJjsipusanuu ceera'

141

DuU3nYeCKUi MPAKTUKYM 10 TEME
"OnpeneneHyre UMIYJbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 oTorpadusim
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

dusnueckuil NpaKTUKYM 10 TEMe
"U3mepenue noctosHHo# [ lnanka Ha
OCHOBe nccieioBanus Gorodrpdexra” mmm
"HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKeHUs "

143

144

145

Du3nYeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue criekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHNE
noctostHHOM Punbepra”

Du3nUeCcKul IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' Uin
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHuEM"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HaGnaromeuus 386342010 HeOa
HEBOOPYKEHHBIM I'J1a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN JUIS




146

147

oTpeieNIeHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIApHs U IPKUE
3BE316l" win "HalOmroneHus B TEIECKONI
JlyHBI, TUTAHET, TYMAHHOCTEH M 3BE3THBIX
CKoILIeHUi"

O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢usuku u actpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM U ATHYECKOM chepax
JIeITEeIILHOCTH YeJIOBEKa

O00011IeHNE U CUCTEMATU3AIUs 3HAHUI.

Ponb u MecTo pu3MKHM U aCTPOHOMHUH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

O06o00mIeHre U cucTeMaTu3alus 3HaHUH.
Ponb pusnueckoit Teopun B popMUPOBAHUU
npecTaBiIeHui 0 PU3NYECKOl KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTaBICHUN O IPUPOIe

O0001eHne U cUCTEMAaTU3ALNS 3HAHUI 110
teme "Kunemaruka"

150

151

152

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
Teme "Kunemarnka"

O0o001IcHNEe U CHCTEMAaTH3alHs 3HAHUH 110
teme "JIlunamuka"

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teme "Craruka TBEpaoro tena'"




153

O0o001IeHre U CHCTeMAaTU3alus 3HAHUN 110
TeMme "3aKOHBI COXPAaHEHUSI B MEXaHUKE"

154

155

156

O06o0011eHne U cUCTeMAaTH3aIMs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MaIIuHe!"

O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110

TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBbie epexoab"

157

OO0o01IeHre U CUCTeMAaTH3alns 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

158

159

O0600mIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
teMe "[1oCTOsHHBIN 2neKTpUUecKuid ToK"

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
teme "Toku B pa3inyHbIX cpeaax”

160

O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "MaruutHoe noie"

161

162

163

Peseprubiit ypok. O60011eHUE U
cHCTEMaTHU3alys 3HaHUH 110 TEME
"DreKTpoMarHuTHas UHIYKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATH3alMsl 3HAHU 110 TEME
"Mexanndeckue koneoanus"

PesepBHrlit ypok. O6001ICHHE U

CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"J7eKTpOMarHuTHbIE Kosiebanus"




164

PesepBHeiit ypok. O600ICHHE U
CUCTEeMaTH3allMsl 3HaHHUH 110 TeMe
"MexaHU4YEeCKHE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O600IICHNE U

cucreMaru3anys 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanusa 3HaHui 1mo teme "OCHOBEI

CTO"

PesepBuslit ypok. O60011eHNE U
cucTeMaTH3alus 3HaHUH 110 Teme
"KopnyckynsipHO-BOJIHOBOU Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucreMarusanus 3Hagui mo treMe "dusuka
atoma'"

169

Peseprublit ypok. O60011eHUE U
cucTeMaTu3aiis 3Hanuii mo teMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTApHBIX YacTulr"

170

Peseprubiit ypok. O60011eHNE U
CHCTEMaTH3alHs 3HAaHUH 110 TEMe
"OnemeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







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

» ®dusuka. Mexanuka, 10 knacce/ Msaxumes I'.51., CuasaxoB A.3., O0miecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKIMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue

» Coopuuk 3agau no ¢pusuke 10-11 PeimkeBuy M: [Ipocsemenne 2019 r

* Tectol o puszuke 10 xkaacc B.A. Bonkos.

» Gusuka 10 «Pa3HOypOBHEBBIE CAMOCTOSTEIBHBIE U KOHTPOJIbHBIE pa0OTh» M:

NIJIEKCA 2014 r.

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA
Cernana TuxomupoBa: @usuka. 10-11 xkimacc. Metonnueckue MaTepruabl 1Jis
yuurensi. ba3oBsiit u yriayonenusiii yposau. ®I'OC.

®dwuzuka. 10 xnacc. Meroguueckoe nocobue [letpoBa Mapusi ApceHbeBHa,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bu6mmoreka IJOK
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