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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeibHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
TaKke ¢ yd€roM (enepanbHO paboyeill mporpamMmbsl BocnuTaHus u KoHuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTebHOE IPEIMETHOE COIepKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢usuke ma€r mOpeacTaBiIEHUE O LEAX, COAEpPNKAHUM, OOIEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEan30BaATh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIPABJICHO HA CO3/IaHME YCIIOBUM NS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o ¢usnke ONpenenstoTcs IUTAHHUPYEMBIE Pe3yJbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOYYaroNIMXCsl, OCBOMBIIIMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (UMK Ha yriayOJIEHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYMAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM Y4€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuid. BenymuM B Kypce sBIseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeanosiaracT HMCIOJb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOWIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOM paccmarpuBarorcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLININAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. ia Gusnku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YUYCHHUYECKHE ONBITHl MPU HM3YYCHUHU HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanum3anuud  (U3MYECKOTO0 TMpakTUKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCX0/IA U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYEHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasliefia Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyromue Bbibopa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBHSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopynoBanue (opmMupyercs B COOTBETCTBHH C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHHM.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOpHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHWEe WHTEpPEcCa M CTpEeMJICHUS OOYYaronuXxcsi K HayIHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yjbTaTra U3YyUYEeHHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca (UMK Ha YpOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 11 OObSICHEHUSI
bU3MYEeCKUX SBJACHUN B MPUPOJE W JUISI TPHUHITHS TPAKTHUYCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyecKoil MoOJeNH, aJleKBaTHOM YCIOBUSIM 3ajJauyd, B TOM YHCJE 3ajad
WH)XEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuTHE WHTEpeca K chepam nmpodhecCHoHATBLHON IS TENHHOCTH, CBI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHUATBEHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMmme 1o (Qu3MKe IMepeyeHb J1abopaTOpHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENAeT BBIOOP
IpoBeNEeHUsT J1adOpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COIAEPXKXAHMUE yuyeoHOro npeamera «Pusnka»
10 KITACC

Pasznea 1. Hay4yHblii MeTOA MMO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalIbHas HayKa o npupojie. HayuHslii MeTo/1 MO3HAHUS U
METO/Ibl UCCIEIOBAaHUS (PUINUECKUX SBJICHUM.

OKCHEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CriocoObl  u3MepeHusi (PU3HUECKUX BEIUYMH (AHAJIOTOBbIE M LHU(POBBIC
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealibHas >KUJKOCTh, WJEaJbHBIA a3, TOYCUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

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

Pasznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a1a4yll MEXAHHUKHU.

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

[lepemenienne, CKOpOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAas CKOPOCTb) M
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MAaTEPUAIBHOM TOYKHA OT BPEMEHHU U HX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBosmHenHoe  nBukeHHe. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOHMCTBA W TEXHOJIOTMUECKHE IMPOIIECChl: CHUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHoro nepexo/ia i "3BMEpeHne MrTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydyeHne HEepaBHOMEPHOTO JIBUYKEHHS C II€JIbIO ONpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTopun).

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
THIOTE3bI O TIPSAMOM MPOMOPIUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuojaa OoOpalieHus] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepumanehbie cuctemsl orcyéra. [IpmHIMnD
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy CHIL.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MmupoThl. JIBUXKEHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOIECUCTBUSA TEII.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJ TP JBMKEHUM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AehOpPMAIIHH.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM MJIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TIOMIAIb OMOPBI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs 3HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus Tela B OJHOPOJHOM I'pAaBUTALMOHHOM mone. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOM SHEPTHUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KATaHHE Ha
KOHbBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTEHLUHAIBHOW SHEpPruil MpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepeHnne nMIrysbca Tella o TOpMO3HOMY ITyTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA ITPH YIIPYTOM B3aMMOJIEHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHUHM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBmkeHHE. XapakTep
JNBWKEHUS W B3aUMOJEWCTBHMS 4YacTHI] BewecTBa. MoJenn CTpOEHUs TIa3oB,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana tremneparyp Kenbuna). 3axon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETUYECKOM SHEpruei MocTynaTeIbHOro TEIIOBOTO IBUKEHUS €€ YacTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TeI1I000MeHe MEXKTy TOpsiuei U XOJIOAHOM BOIOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckass (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUW JIA
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuikud. (CaMONpoHM3BOJbHAS — pellaKcanus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENIM: HU3Kas KOHIICHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  crmoco0  M3MEHEHUs]  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
toruBa. Pacuér konuuecTBa TEIUIOTHI MNpu Teruionepenade. Ilonarue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MIPOIECCOB: 4Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTPONCTBA M TEXHOJOTMYECKUE MPOLIECChl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIb30BAaHUEM TEIJIOBOTO HAcOCa, YTHIIM3ALUs OMOOPTraHMYECKOr0 TOITMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacblllleHHbIE ¥ HEHAChIIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOe HaTsmKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

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

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiekTpoauHamMuKa.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO ITOJs. Pa3HOCTH MOTEHLMANIOB H
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

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

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



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

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TET.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psaa KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBHCUMOCTh COTNPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3amMbIkaHue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3ambIkaHHE TaIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBJICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

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

HccnenoBanue 3aBUCUMOCTH MOJIE3HONM MOLIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa ¥ IpOBOJIUMOCTB BO3/1yXa.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTUBIIEHHS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UUYECKUX BETUUMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka:. peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHNUE U KAIWJUIAPHBIE SBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE aTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECCKAS AUCCOIIMAIINS, TaTbBAaHUKA, HICKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTATUUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
MOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUalioB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBrue TOCTOSAHHBIX MAarHUTOB W MPOBOJAHUKOB C  TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cunia Amniepa, €€ HanpaBJIEHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa H TCXHOJIOTMYCCKHUC IIPOLCCChI: IMMPHUMCHCHHC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nHUN MarHUTHOM MHIYKIIMU TIOJISL JJIMHHOTO TIPSIMOTO MPOBOTHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS JJIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eHCTBYS NOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wHAyKIuu. 3akoH SJEKTPOMAarHUTHOM HHAYKuuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. 3C caMOUHAYKIIHH.

DHEPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHl: MHAYKLIHMOHHA
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

HabGnronenue siBIeHUS 2JIEKTPOMAarHUTHOW MHTYKIIUH.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH W3MEHEHHS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJ1eni 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora kojeOanuid. Ilepuon Manabix CBOOOJHBIX KOJIEOAHUI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckre yCTpOMCTBAa M TEXHOJIOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJCOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS TeJa B X0J€ KoJeOaHH Ha yIIPyroM MOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJeOaHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMArHUTHBIE Kosie0aHusl. BbIHYyX1I€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKM IPU MPOU3BOACTBE 3JEKTpodHepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJICOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, Karyuika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbIE GOJIHD.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBA M MPAKTHUYECKOE NPHUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLICHWE [JIMH BOJIH MPU TMEPEXOAE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparomrie U pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOWENIIETO JUH3Y MOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKOM OTITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCiIoBUe HaOII0ICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpAacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TTOJSIPU3AIUN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl. I[IpeoOpa3zoBanusi  JlopeHiia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akonbl portorddexra. YpaBHeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yacTull. Bonnel ne bpoia. [[nuna Bosnssl ne bpouns u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eiizendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: CHEKTPOMETP,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  IMOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOil.



Bunpl cnexktpoB. CiekTp ypoBHEN SHEPTUH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U NCUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Pun6epra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

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

3akOH paguOaKTUBHOTO pacnaja. PaanoakTUBHBIE H30TONBI B IPUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

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

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaIbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JJO3UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HccaeqoBaHul. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIA U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITIOCIEIOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOOIMK CoJIHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanve ramakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUIIOKCHHUHN TSI ONIPEACIICHUS TTOJI0KCHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Crioco0bl n3MepeHus: (U3NYECKUX BEIMYMH C UCIOJIh30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYMH, NPOBEpKa MPEMJIOKEHHbIX TUIoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH cepax AedaTeTbHOCTH YeJIOBEKa, POib U MECTO (DU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3NUeCcKOW KapTHUHE MUpPA, MECTO (PU3NYECKON KapTUHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMHUHU, TEOrPAPUU U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMH HA OCH KOOPJIMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIINYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKOM pEIIETKH, CHEKTPaJIbHBIM
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JMHUAU 3JIEKTpoIepeaad, dJIEKTPOABUraTelb, pasap, paiuonpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
IIPUEMHHMKH, IEPHAsA DJHEPreTUKA U YKOJIOTUYECKHUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUAIIMYHOCTHBIE PE3VJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUA y‘{€6HOI‘O npeamMeTa «Duzuka» JOJIKHBI OTPa’XaTb T'OTOBHOCTH U CITOCOOHOCTH
06yan01uch;1 PYKOBOACTBOBATHLCA C(bOpMHpOBaHHOﬁ BHYTpeHHeﬁ HOSHI.[PICI?I JIMYHOCTH, CHCTEMOU OCHHOCTHBIX
OpHCHTaHI/Iﬁ, IMIO3UTHUBHBIX BHYTPCHHHUX Y6€)K,H6HHﬁ, COOTBCTCTBYIOIIUX TpadluIUOHHBIM IICHHOCTAM pOCCHﬁCKOFO
O6H.[CCTBa, paclMpeHUC XKU3HCHHOI'O OIIbITa M OIIbITa JACATCIBHOCTH B IIPOLCCCC PCAIM3allM OCHOBHBIX HaHpaBJ'IeHI/Iﬁ

BOCIIUTATEIIHLHOMN ACATCIIBHOCTHU, B TOM YHCJIC B 4aCTH:
IPaXKIAHCKOI0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh TPAXKIAHCKOM MO3ULUU OOYyYaroIIerocss KaK aKTUBHOIO W OTBETCTBEHHOIO YJIeHA
POCCHUICKOTO 00IIIECTBA;

NPUHATHE TPATULIMOHHBIX O0IIEYEIIOBEYECKUX T'YMAHUCTUUECKUX U JIEMOKPATUUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JESTENbHOCTh B HHTEpEcax TIpakJIaHCKOro o0OIlecTBa, y4acTBOBaTh B
caMOyTNpaBJIeHUU B 00pa30BaTEIbHON OpraHU3aliHy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTAaMHU B COOTBETCTBHUHM C UX (PYHKLIMSIMH U Ha3HAYCHHUEM;
TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOU NEATEIIBHOCTH.

MATPHOTHYECCKOI'0O BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH POCCHUUCKON IPaKJaHCKOW MIACHTUIHOCTH, MAaTPHOTH3MA;
IIEHHOCTHOE OTHOIIIEHHE K TOCYIaPCTBEHHBIM CUMBOJIAM, TOCTIKEHHSIM POCCUHUCKHUX YUEHBIX B 00J1aCTH (DU3UKU U
TEXHUKE.

AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHMA:

C(l)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHH:A, 9TUYCCKOI'O ITOBCACHH,

CITOCOOHOCTh OICHMBATH CHUTyallUIO W IIPUHUMATb OCO3HAHHBLIC PCIOCHUS, OPUCHTHUPYACH HAa MOPAJIbHO-
HPaBCTBCHHBLIC HOPMBI 1 ICHHOCTHU, B TOM 4YHCJIC B JACATCIIbHOCTHU y‘IéHOFO;

OCO3HAaHHUEC JIMYHOI'O BKJIaJa B IIOCTPOCHHUC YCTOﬁqHBOFO 6y,ZIYH_ICFO.



ICTETHYECKOr0 BOCTIMTAHUS:

e ACTETHYECKOE OTHOIICHUE K MHUPY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIETro (PU3MUECKOIl HayKe.

TPYAOBOr0 BOCIIUTAHUSL:

e MHTEpPEC K DPA3IUYHBIM cdepaM NpodecCHOHATBHON NESTeTbHOCTH, B TOM YHCJE CBS3aHHBIM C (DU3UKOH U
TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiel mMpodeccuu W peann30BbIBATh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

e TOTOBHOCTb U CHOCOOHOCTH K 00Pa30BaHUIO M CAMOOOPA30BaHUIO B 00J1acTU (DU3UKU HA MPOTSHKEHUU BCEH KU3HU.

IKOJOTHYECKOr0 BOCTIMTAHHUS:

e c(hOpPMUPOBAHHOCTH 3KOJOTUUECKON KYJIbTYpPbI, 0OCO3HAHHUE II100AIBHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM;

e IUIAHMPOBAHHME M OCYILIECTBICHHE ACHCTBHI B OKpYXaloUleil cpele Ha OCHOBE 3HAHHUS LENed YCTOMYMBOTO
pa3BUTHS YETIOBEUECTBA;

e pAacCUIMPEHHE OTbBITA ACATEIHLHOCTH IKOJIOTUIECKON HAMIPABIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUH 1O (QU3HKeE.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e c(hOpMHUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3HUECKON HAYKHU;

e OCO3HAHHE IIEHHOCTH HAYYHOW [EATEIHbHOCTH, TOTOBHOCTH B TMpOIIECCE HU3YYCHUS (PU3MKK OCYIIECTBISATH
MPOEKTHYIO M UCCIIE0BATENbCKYIO IEATETHHOCTh HHINBUYyaTbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jiornueckue JaeicTBuA:
e CaMOCTOSITENLHO (DOPMYITUPOBATH U AKTYAJIM3UPOBATH MPOOIIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;
e ONPEAEHATH LEIU AEATEIBHOCTHU, 3aJ1aBaTh MAPAMETPhI U KPUTEPUHU UX JTOCTUKCHUS;
e BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMaTpUBAEMbIX (DM3UYECKUX SBICHUSX;
e paspabaThiBaTh TUTAH PEIICHUS MPOOJEMBI ¢ YYETOM aHAM3a MMEIONIUXCS MATEePHAIBHBIX M HeMaTepHUATbHBIX

pecypcoB;



BHOCUTHh KOPPEKTHUBBI B JI€SITEIBbHOCTh, OILICHUBATh COOTBETCTBHUE pE3YJIbTATOB LEIJSIM, OLEHUBATh PHUCKHU
MOCJIEICTBUM ACITEIIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJTHATHE PA0OTy B YCIOBHSIX pEaJbHOTO, BUPTYAJbHOTO W KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

BJIAJCTh HAYYHON TEPMUHOJIOTHEH, KJIIOYEBBIMU TOHITHAMHU U METOJIaMU (PH3NIECKON HAYKH;

BJIAJICTh HAaBBIKAMU Y4EOHO-UCCIIEA0BATEILCKOM U MPOEKTHOM JESTEIHHOCTU B 00JaCTH (DU3HKHU, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY METOJIOB PEIICHUS 3a/lady (PU3NUYECKOrO COJEpXKaHUsl, MPUMEHEHHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS,

BJIAJCTh BHJIAMH JICSITCIBHOCTH II0 IOJIYYEHHUIO HOBOTO 3HAHMS, €0 HWHTEPIpETallid, MpeoOpa3oBaHHUIO U
MPUMEHEHUIO B PA3UYHBIX yUYEOHBIX CHTYaIlMsAX, B TOM YHWCJIE MPH CO3JaHUU yYEOHBIX MPOCKTOB B 00OJACTH
busuKy;

BBISIBIISAITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3WpOBaTh 3a/lady, BBIIBUTATh TUIOTE3Yy €€ pelieHus,
HAXOJIUTh apTYMEHTHI JIJIs JJOKA3aTeIhLCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;
aHAM3UPOBATh MOTYYCHHBIC B XOJI¢ PEUICHUS 3aJa4M PE3yJIbTAaThl, KPUTHUYCCKH OIEHWBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh N3MECHEHHE B HOBBIX YCJIOBHSX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 33J]a4l B 00Pa30BATEIIbHON JCSITEIIBHOCTH, B TOM YHCIIC TIPU U3YYCHUHU
bu3uKy;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh TIEPCHOCHUTD 3HAHUS 110 (PU3HKE B IPAKTUICCKYIO 00JIACTh )KU3HEIEATCILHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:



BJIaJICTh HAaBBIKAMH IMOJIy4eHHUS WH(pOpMamuu (QU3NIECKOTO COACpKAHUS W3 HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJILHO OCYIIECTBIISITh ITOUCK, aHAJIN3, CUCTEMATH3AIMI0 M HHTEPIPETAINi0 WHPOPMAITUU PA3TUIHBIX
BUJIOB B (DOPM IIPE/ICTABIICHNS,

OLIEHHUBATh JOCTOBEPHOCTh HH(DOPMAIIHH;

UCIIOJIB30BaTh CPEACTBA HHGOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJOTMH B PEHICHHH KOTHHUTHBHBIX,
KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3aJad C COOJIIOJICHHEM TpeOOBaHHWA SPrOHOMHKH, TEXHHUKH
0€30IMacHOCTH, THUTHEHBI, PECYpCOCOCpPEKCHHsI, TNPABOBBIX M JTHYSCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3JaBaTh TEKCThI (PU3MUCCKOTO COJCpKaHUSA B Pa3IUYHBIX (opmaTax ¢ ydéToM HaszHaueHHS HHGOPMAIUU U
I[EJICBOM ayIUTOPUH, BEIOMpAst ONTUMAIbHYIO ()OpMY IIPEICTABIICHUS W BH3yalIU3alliu.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

OCYIIECTBIIATH OOIIEHNE HA YPOKax (U3HKH U BO BHEYPOUHOU JCATEITHHOCTH;

pacIo3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYAllMH U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO HM3J1araTh CBOIO TOUYKY 3PCHHS C UCIIOIb30BaHUEM SI3bIKOBBIX CPE/ICTB;

MOHUMATh ¥ UCTIOJB30BaTh MPEUMYIIICCTBA KOMAaHIHOW U WHINBUTyTBHON PabOTHI,

BBEIOMPATh TEMATUKY W METOJBI COBMECTHBIX JCHCTBUN C y4ETOM OOIIMX HWHTEPECOB M BO3MOXKHOCTEH Ka)KJIOTO
YyJIeHa KOJUIEKTHBA;

MIPUHUMATH 1IeJIM COBMECTHOM JCATEILHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH ICUCTBUS O € TOCTIKCHHIO:
COCTABJISITh TUJIAH JCHCTBUW, paCHpeAeNaTh PO ¢ Y4E€TOM MHEHHUM Y4YaCTHUKOB, OOCYXIAaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJla W KAKJIOTO yYaCTHHKA KOMaHABl B OOIIMHA PE3yNbTaT MO pa3paOd0TaHHBIM
KPUTEPHUSIM;

mpeuiaraTh HOBBIE IPOSKTHI, OIEHHWBATh HIEH C TO3WIMH HOBHU3HBI, OPUTHMHAIBHOCTH, THPAKTHYSCKOU
3HAYUMOCTH;

OCYIICCTBJIATh IO3UTHBHOE CTPATETHMYECKOE TOBEACHHWE B PA3IUYHBIX CHTYaIUsAX, MPOSBIATH TBOPYECTBO M
BOOOpakeHUE, ObITh UHUITUATHBHBIM.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



CaMoopraHmaunﬂ:

CaMOCTOSITENIFHO OCYILIECTBIATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JAaCTH (M3UKH M aCTPOHOMUU, BBISBIISTH
po0JIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOATENLHO COCTABIIATH IJIAH PEIICHUs pACYETHBIX U KaYECTBEHHBIX 3a/a4, IJIaH BBIMOJHEHUS TPAKTUYECKON
paboThI C YYETOM UMEIOIINXCS pECypCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacuMpsTh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JTUUHBIX MPEIIOYTECHHI;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO 3PYIUMLUU B 00MacTU (PU3HUKH, MOCTOSHHO IOBBIIIATH CBOU
00pa3oBaTeNIbHbIN U KYJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIAJ€Th HABBIKAMHM IO3HABATENILHOM peQIEKCUM KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUNA M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM;

UCITOJIB30BaTh NPUEMBI pe(IeKCUHU TSl OLUEHKH CUTYallly, BIOOpA BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB JACATEIbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;

MIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB JACATEIBHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce moCTHKEeHHS] TUYHOCTHBIX PE3YJIHTATOB OCBOEHUS MPOrpaMMbl MO (PU3MKE NJIT YPOBHSI CPEIHETO OOIIero
oOpa3oBaHus y O0YYAIOIINXCS COBEPIIICHCTBYETCS SMOIMOHATBHBIN MHTEIUICKT, MPE/oJIaralonuii chOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE AIMOILIMOHAIBHOE COCTOSHUE, BHIETh HAIpPaBICHHUS
pa3BUTHSI COOCTBEHHOHN AMOITMOHATILHOM chephl, ObITh YBEPEHHBIM B CEOE;



CaMOpPCryJIMpoBaHurs, BKIIOYAOIICTO CAMOKOHTPOJIb, YMCHHUC IIPHUHUMATL OTBCTCTBCHHOCTDL 34 CBOE IIOBCACHHUC,
CIIOCOOHOCTh AIAINTUPOBATHCA K SMOIMOHAJIbHBIM U3MCHCHUSAM U IIPOABJIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,
BHYTpeHHCﬁ MOTHUBAIIUU, BKJ'IIO‘-IaIOIHeﬁ CTpEMJICHNC K JOCTMIKCHUIO LS HW  YCICXY, OIITUMHU3M,
HHHUIIUATHUBHOCTL, YMCHHC I[GﬁCTBOBElTI), HCXO0OA U3 CBOUX BO3MO}KHOCTef/'I;

OMIIAaTHH, BKJII-O‘I&IOHICﬁ CITOCOOHOCTh ITOHUMATh OMOIHNOHAJIBHOC COCTOJAHHUC JOPYIuX, YUYUTBIBATH €TI0 IIPpH
OCYHICCTBJICHUU O6H_IGHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHUIO,

COIIMAJIBHBIX HABBIKOB, BKJJIIOYAIOIINX CIIOCOOHOCTh BBICTpanBaTb OTHOIICHUA C APYIrMMU JIHOJAbMH, 3a6OTI/ITBC$I,
IPOABJIATH HHTCPCC U pa3pCllaTb KOH(bJ]I/IKTBI.

[TPEAMETHBIE PE3VJIbTATDBI

K xoHiy oOyuenus B 10 Kknacce mnpeaMeTHble pe3yJbTaThl Ha YriayOJIEHHOM YpPOBHE JOJDKHBI OTpaXkaTh
c(hOpMHPOBAHHOCTH Y 00YUAIONTUXCS YMEHHUIA:

MMOHUMATh POJIb (PU3UKH B SKOHOMHUYCCKOU, TEXHOJOTHUECKOM, SKOJOTHUECCKOM, COIMATIbHON M ATHYECKON chepax
JeSATEIbHOCTH YEJI0BEKa, pOJib U MECTO (DU3UKH B COBPEMEHHOM HAyYHOH KapTUHE MUPA, 3HAUEHHE ONUCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSCHUTENBPHON M NPOTHOCTHYECKOW (DYHKIMH (U3UUECKON TEOpUU — MEXaHUKH,
MOJIEKYJISIpHOM (DM3UKHM W TEPMOJMHAMHUKH, POJIb (PU3NYECKOW TEOpHUH B (POPMUPOBAHMM NPEACTABICHUN O
bu3MYeCcKO KapTHHE MHPA;

pasnuyaTh yCJIOBUSA MPUMEHUMOCTH MoJelied PU3NYecKUX Teld U MPOLECCOB (SBJICHUI): UHEpLUAIbHAs CUCTEMA
oTcuéra, abCOJIIOTHO TBEPIOE TEJIO, MaTepualbHasg TOYKA, PaBHOYCKOPEHHOE ABUKEHHUE, CBOOOJIHOE MaJeHUE,
abcoiroTHO yripyrasi aedopmaiiusi, abCOMIOTHO yIpyroe U abCONIOTHO HEYNPYroe CTOJKHOBEHHS, MOJCIH rasa,
XKUIKOCTU U TBEPAOro (KPUCTAIUIMYECKOr0) Teja, UACaIbHbIA ra3, TOUCYHBIA 3apsl, OJHOPOIHOE AJIEKTPUUECKOE
0JIE;

pasnuyaTh yCIOBHS (TpaHMIlbl, 00JaCTH) TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, TOHMMAaTh BCEOOUIUI XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb UCIIOIb30BaHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSICHATH MEXAaHMUYECKUE MPOLIECCHl U SIBJICHHS, UCIONb3ysI OCHOBHBIC MOJOXKECHHS U 3aKOHBI
MEXaHUKH (OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBIKEHUS, POPMYIIbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO JIBHIKEHUS,
npeoOpazoBanusi [amunes 1yisi CKOpPOCTH W TEpeMelleHus, 3aKoHbl HpI0TOHA, MPUHIUI OTHOCHUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOTO TATOTEHHUSI, 3aKOHBI COXPAaHEHUS UMITYJIbCa U MEXaHUYECKOW IHEPTUH, CBSI3b pa0OThI
CWIbl C U3MEHEHUEM MEXAHMYECKOW PHEpPruH, YCIOBUS pPaBHOBECHsS TBEPAOTO Tela), MPU 3TOM HUCIOJIb30BaTh
MaTEeMaTHUeCKOe BBIpAXEHHE 3aKOHOB, YKa3blBaThb YCJIOBHUS NPUMEHUMOCTH  (U3UYECKUX  3aKOHOB:
npeoOpa3zoBanuii ['anmumesi, BTOpPOro W TpeTbero 3akOHOB HBIOTOHA, 3aKOHOB COXpAaHEHHsS HMMIYJbCa U
MEXaHUYECKON YHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUS,

aHaAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHMSI, UCIIOJB3Ysl OcHOBHBIE nojoxeHuss MKT u 3akoHbI
MOJIEKYJISIPHOM (U3MKM M TEPMOJMHAMHUKU (CBS3b JABJICHUS HCAIBHOTO Ta3a CO CpPEAHEW KUHETHUYECKOU
DHEPrUEN TEIMJIOBOTO ABIWKECHHMS M KOHLUEHTPALMEN €r0 MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEU
KMHETUYECKOW DHEPTUEN TETUIOBOTO JABMKEHHS €r0 YACTHIL, CBA3b JAABJICHUS UACAIBHOTO ra3a ¢ KOHUEHTpPALHUEH
MOJIEKYJI U €ro TeMmmneparypou, ypaBHeHue MenneneeBa—KnanelpoHa, nepBplii 3aKOH TEPMOJAWMHAMHUKH, 3aKOH
COXpPaHEHHUSl PHEPTUHU B TEIUIOBBIX MpOIlEccax), MPU 3TOM HCIOJIb30BaTh MATEMAaTUYECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCJIOBHUS IPUMEHUMOCTH ypaBHEeHHs Menneneesa—Knanelpona;

aHAIM3UPOBaTh M OOBSCHATH DJIEKTPUUYECKUE SIBJIICHUS, UCIOJIb3Ysl OCHOBHBIE TIOJIOKEHHS U 3aKOHBI
ANEKTPOJUHAMUKHN  (3aKOH  COXpAHEHUs DJIEKTPUYECKOro 3apsia, 3akoH KyloHa, NOTEHIHATbHOCTh
AIEKTPOCTATUYECKOrO TIOJIsI, NMPUHIMUI CYNEPHO3ULIUUA DIECKTPUUECKUX IIOJIEW, IPU OTOM YyKas3blBas YCIOBUS
IpUMEHUMOCTH 3aKoHa KyioHa, a TakKe MPaKTUYECKH BayKHbIE COOTHOIIEHUs: 3aKOHBI OMa JIJIs y4acTKa Lenu U
JUISL 3aMKHYTOM »yieKTpuueckou 1enu, 3akoH Jxoyns—Jlenua, npasuna Kupxroda, 3axonsl Papanes ais
AIEKTPOJIN3A);

ONHUCHIBaTh (U3NYECKUE MPOLECChl U SIBICHUS, WCIOJB3YS BEIUYMHBI: NEpEMELICHHE, CKOPOCTh, YCKOpPEHHE,
VMITYJIBC TE€Ja U CUCTEMBI T€Jl, CUJIA, MOMEHT CHUJIbl, JABJICHUE, IOTEHIUAJIbHAS DHEPTUsl, KUHETUYECKAs SHEPI s,
MEeXaHUYeCKasi SHeprusi, paboTa CHIIbI, HEHTPOCTPEMUTEIBHOE YCKOPEHHE, CUila TSXKECTH, Cujla YIPYTrOCTH, Cujia
TPEHUs, MOILIHOCTh, DHEPrusi B3aUMOJEWUCTBHUS Tesa ¢ 3emii€id BOMU3M €€ IMOBEPXHOCTHU, SHEPTUs YIPYrou
nedopmal Mpy>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAas TemIeparypa Teja, paboTa B TEpMOJAMHAMHKE,
BHYTPEHHSISL HHEPrUsl HAEaJbHOTO0 OJAHOATOMHOIO Tas3a, paboTa HAeaJbHOro ra3a, OTHOCHTENbHAS BJIAKHOCTD



Bo3ayxa, KIIJ[ naeanbHOTroO TEMIOBOrO JBUTATENS; AIEKTPUUECKOE TMOJIe, HAMPSKEHHOCTD 3JIEKTPHUUECKOTO MOJIs,
HANpsOKEHHOCTD TOJIE TOYEYHOTrO 3apsia WM 3apsHKEHHOTO IIapa B BaKyyMe€ M B JIUAJIEKTPUKE, MOTEHLUAN
AIIEKTPOCTATUYECKOTO TIOJSI, Pa3HOCTh MOTEHLHMAJOB, OJJIEKTPOJBIKYIIAs CHJIA, CHJIa TOKa, HaIpsDKEHUE,
MOIIIHOCTh TOKa, DJEKTpUYecKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa, COMPOTHUBJIICHHE Y4yacTKa IeNu C
MOCJIEIOBATEIBHBIM U MapalIeIbHBIM COCIUHEHUEM PE3UCTOPOB, FHEPTHUS FIEKTPUUECKOTO MOJIsi KOHJECHCATOPA;
OOBSICHATH OCOOCHHOCTH MPOTEKaHUS (DU3MUECKUX SIBICHUI: MEXaHWYECKOE JBIKEHHUE, TEIUIOBOE JBIKECHUE
YacTHUI] BELIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JBWXEHHE, AU(PPy3us, HUCIApEHUE, KUIIEHHUE U
KOHJICHCAIMs, TIUIABIICHUE W KPUCTAUIM3AIMs, HAIMpPaBICHHOCTh TEIUIONEpEeaaun, dJICKTpHU3alus Tell,
HKBUIIOTEHIIMAJILHOCTh OBEPXHOCTHU 3apsHKEHHOTO IPOBOIHUKA;

IPOBOANUTH UCCIIEJOBAHUE 3aBHUCHUMOCTH OJHOHN (PU3MUECKON BEIMYUHBI OT JAPYrol ¢ MCIOIb30BAHUEM HPSIMBIX
U3MEPEHHI, MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATh PE3YNbTAThl IMOTYYCHHONW 3aBHUCHMOCTH
¢uznyecKnx BEIUYUH B BUJE TPa(UKOB ¢ YIETOM aOCOMIOTHBIX MOTPEHTHOCTEH M3MEpEHUH, eIaTh BBIBOJBI I10
pe3ylibTaTaM HCCIeI0BaHNUS;

MPOBOJIUTH KOCBEHHbIE M3MEpPEHUsI (U3NMUECKUX BEITUYHUH, ITPU 3TOM BBIOMPATh ONTUMAJIBHBINA METO]] U3MEPEHUS,
OLIEHUBATh A0COMIOTHBIE M OTHOCUTEIHHBIE TIOTPEITHOCTH PSIMBIX U KOCBEHHBIX N3MEPEHHUIA;

IPOBOAWTH OMNBITHI 1O TPOBEPKE MPEAJOKEHHOW THUMOTE3bl: IUIAHUPOBATh OJKCIEPUMEHT, COOHMpaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, AaHAJIM3UPOBATh TMOJIYYCHHBIC pE3yJbTaThl M JeJaTh BBIBOJ O CTaTyce
MIPEIIOKEHHON TUIIOTESBI,

co0moaTh npaBuiIa 0€30IacHOro TpyJa MpU MPOBEIECHUU HUCCIEJOBAHMNM B paMKax yuyeOHOTO JKCIIEPHUMEHTA,
NPaKTUKyMa W Yy4eOHO-UCCIIEOBATEILCKON W TMPOEKTHON ACSITENFHOCTH C HCIOIh30BAaHUEM H3MEPHUTEIHHBIX
YCTPOMCTB 1 J1a00paTOpHOTrO 000PYI0BAHUS;

pemiath pacy€THbIE 3a/1a4M C SIBHO 33/IaHHOM M HESIBHO 33JaHHOW (PM3MUYECKON MOJENbIO: Ha OCHOBAaHUM aHAIHM3a
yCJIOBUSI OOOCHOBBIBATh BHIOOP (PU3UYECKON MOJIENH, OTBEYAIONICH TPEOOBAHUSAM 3a/1au, TPUMEHSTH (OPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYyJaThl (PU3MUYECKUX TEOpUN MPU HCMHOJIH30BAaHUM MaTEMaTHYECKHMX METOJOB
pelieHust 3ajad, MPOBOJAUTH PACU€Thl HA OCHOBAaHUU HMEIOIIMXCA JAHHBIX, AHAIM3UPOBATh PE3YJIbTaThl U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YYETOM MOJTYUYEHHBIX PE3YJIbTATOB;



e pemiaTh KaueCTBEHHbIE 337a4d, TPEOYIONIME NMPUMEHEHUs 3HAHUW U3 pa3HbIX pa3lelioB Kypca (DU3UKH, a TaKKe
WHTErpallid 3HAHUI U3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKJIA: BBICTPAMBATH JIOTHYECKYIO LENOYKY
paccyXJIeHUM ¢ OMOPOil Ha U3YUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS,

e HCIOJB30BaTh TEOPETHUYECKHE 3HAHUS [ OOBSCHEHUS OCHOBHBIX IPUHLHUIIOB PAOOTHI H3MEPHUTEIBHBIX
npuOOpPOB, TEXHUUECKHUX YCTPONUCTB U TEXHOJOTMYECKUX MTPOLIECCOB;

e TPHUBOIUTH MPUMEPHI BKIIAJAa POCCHUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B OOBICHEHUE
IPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

e AHAIM3UPOBAThH U OLICHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOU AESITENLHOCTU YEJIOBEKA, CBSI3aHHOM C
(¢u3NYECKUMHU TMpoLlecCaMu, C MO3UIUN HKOJIOTMYECKON O€30MacHOCTH, MPEACTABICHUN O pPalUOHAIBHOM
IIPUPOOIIOIB30BAHNHN, & TAKKE Pa3yMHOM HMCIIOJIb30BAHUU JOCTHIKEHUN HAYKU M TEXHOJIOTMM JUJISl TaJIbHEHUIIETrO
Pa3BUTHUSI UEJIOBEUECKOTO O0IIECTBA;

e TMPUMEHATH pa3IMYHbIE CIOCOOBI pabOThl ¢ HHpOpMaed (U3HNYECKOr0 COJAEPKAHHUS C HCIOIb30BaHUEM
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTMH, TMPU STOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTMM JJIsi TOMCKa, MepepabOTKM U NpeIbsABICHUS Y4YEeOHOM W HaydyHO-TIOMYJIApHOM HHQOpMAaINH,
CTPYKTYPUPOBAHMSI M HMHTEpPIpEeTauuyd HH(OpMaluU, MOJTYYEHHOM W3 pPa3IU4HbIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOTYYaEMYyO0 HH(POPMALIMIO U OIIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOILIMXCS 3HAHUMH,
TaK 1 Ha OCHOBE aHaJIN3a UICTOYHUKA HHPOPMaLIUK;

e IIPOSBISATH OPraHU3AI[MOHHBIE M MO3HABATEJIbHbIE YMEHHSI CAMOCTOSITEJIBHOIO MPUOOpPETEHUS HOBBIX 3HAHUU B
IPOLIECCE BBIMTOJIHEHUS IPOEKTHBIX U Y4eOHO-HCCIEA0BATEIBCKUX PadOT;

e paboTaTh B rPYyIIE C UCIOJIHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH, MIIAHUPOBATh PA0OTy IPYIIIbI, PAIMOHAIBHO
pacnpenesnarh AeSITeIbHOCTh B HECTAHAAPTHBIX CUTYalMUsIX, aIeKBaTHO OIIEHUBATh BKJIAJ KaXKJIOTO M3 YYACTHUKOB
TPYNIbI B PELIEHUE paccCMaTpUBaeMOi POOIEMBI;

e TPOSBIATH MOTHBALMI0O K Oyaymeid npodeccCHOHANbHOM AESTENbHOCTH IO CHEHHATBHOCTAM  (U3HKO-
TEXHUYECKOTO TIPOQuIs.

K konmy o0yuenuss B 1l Knacce TpeAMETHbIE pe3ylbTaTbl Ha YrAyOJEHHOM YpOBHE JOJDKHBI OTpaXkaTh
c(OPMUPOBAHHOCTH y O0YYAIOIINXCS YMEHU:



MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJOTUUECKON, COIIMATBFHON U STUYECKOU cepax MesTeIbHOCTH
YeJloBeKa, poJib U MeCTO (DU3UKU B COBPEMEHHOH Hay4HON KapTHHE MHpPA, POJb aCTPOHOMHH B MPAKTUYECKON
NEATEIbHOCTH 4YE€JIOBEKa U JAJbHEWIIEM HAyYHO-TEXHHUYECKOM pa3BUTUHM, 3HAYEHUE OIUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, 00BICHUTENEHON U MPOTHOCTUYECKON QYHKIMM (HU3MUECKON TEOPUU — IIIEKTPOAUHAMUKH,
CHEIUaIbHOW TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOM (u3uKH, posb (Gu3M4ecKkoil Teopud B (HOPMHPOBAHUU
IpeCcTaBICHUN 0 GU3NYECKON KapTHHE MHUPA, MECTO (PU3UUYECKONW KapTHUHBI MUpa B OOIIEM PSATYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUIA O IPUPOJE;

pas3nuyaTh YCJIOBHS TNPUMEHUMOCTH Mojened (U3MYEeCKUX Tel M IPOLEcCOB (ABJIEHUI): OAHOPOJHOE
JJIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE IIOJIA, TapMOHMYECKHE KOJIeOaHMs, MaTeMaTU4YEeCKUIl MasTHUK,
UJCANbHBIA MPYKUHHBIM MasTHUK, FTApMOHUYECKHE BOJIHBI, MJI€aIbHBIN KOJeOaTeIbHbIH KOHTYp, TOHKAs JIMH3A,
MoOJieJIel aToMa, AaTOMHOTO Si/ipa U KBAHTOBOM MOJIEIH CBETA;

paznuyath yciaoBus (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHMMATh BCEOOIIUN XapakTep
(GyHIlaMEHTaJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh MCIOIb30BaHUS YaCTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBJIEHUS, HCIOJIb3ys OCHOBHBIE MOJOXKEHHUS U
3aKOHBI BJIEKTPOJAMHAMUKMA M CHEUUAIbHOM TEOPUU OTHOCHUTEILHOCTH (3aKOH COXPAHEHUsl S3JIEKTPUUYECKOTO
3apsiga, cuia Awmmepa, cuia JlopeHua, 3aKOH 3JIEKTPOMArHUTHOM HMHAYKUMM, mpaBwio Jlenma, cBsazp OJIC
CAaMOMHAYKIIMH B 3JIEMEHTE 3JEKTPUUECKOM LIENU CO CKOPOCThIO M3BMEHEHUS CUJIBI TOKA, MTOCTYJIAThl CHIEUATbHON
TEOPUU OTHOCUTEIBHOCTH DUHILTEHHA);

aHaJIM3UPOBaTh M OOBACHATH KBAHTOBBIE MPOIECCHI U SIBICHUS, HCIOIb3Yys MOJOKEHHS KBAHTOBOW (U3MKH
(ypaBHeHue OuHInTeWHa 11 (ororddexra, mepBbli U BTOpOW MOCTyJaThl bopa, MpUHIMI COOTHOIICHUS
HeonpenenéHHocten I'eitzenOepra, 3aKOHbI COXpAaHEHUs 3apsS0BOTO U MAacCOBOIO YUCEN W DHEPTUU B SJIEPHBIX
peakuusX, 3aKOH paJOAKTUBHOIO pacmaia);

OINKCHIBaTh (PU3UYECKUE IMPOLIECCHl U SIBICHUS, UCIOJIB3Ysl BEIWYUHBL HAMNPSHKEHHOCTH AJIEKTPUUYECKOTO TMOJIS,
NOTEHIMAI 3JIEKTPOCTATUYECKOr0 MOJIsA, pA3HOCTh IMOTEHIIMAJIOB, JIEKTPOABUKYILAS CHJIA, MHAYKIUS MATHUTHOTO
MOJIsl, MAarHUTHBIA TOTOK, cujla AMIlepa, WHAYKTUBHOCTb, JJIEKTPOJIBWXKYILAS CHJIAa CAMOMHAYKLHH, SHEPTHUS
MAarHUTHOTO TOJIsI IPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASL DHEPTHsI, SHEPTUS MTOKOSI CBOOOHOM
YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsij S/Ipa, SHEPTHUS CBSA3U AIPa;



OOBSCHATh OCOOCHHOCTH TMPOTEKaHUS (U3UYECKUX SBICHUMN: DJIEKTPOMArHUTHAS WHIYKIUS, CaMOWHIYKITHS,
pe3oHaHc, nHTep(epeHIrs BOIH, TU(PpaKIus, TUCIIEPCHs, TTOJTHOS BHYTPEHHEE OTPaKCHHE, (DOTOIEKTPUICCKUN
abdext (poroaddekt), ampda- m OeTa-pacmangsl sAAEp, raMMa-U3IydeHHE saep, (DU3UUECKHUE TPUHIIUIIBI
CTIICKTPAJILHOTO aHaJIM3a U paboTHI Ja3epa;

OTIPENIETISATH HAMpPaBICHUE WHIYKITUH MAaTHUTHOTO TIOJISl IPOBOJIHUKA C TOKOM, CHJIBI AMTiepa 1 ciitbl JlopeHia;
CTPOUTH U300PKEHUE, CO3/]TaBaCMOE TUIOCKUM 3€pPKajioM, TOHKOH JIMH30#, U PACCUMTHIBATH €T0 XapaKTEPUCTHKU;
MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYCCKHE TOHSATHSA, TEOPHHM WM 3aKOHBI ISl aHaIW3a W OOBSICHCHHS
(bu3MYEeCKUX TMPOIIECCOB, MPOUCXOMAIIMX B 3BE3/IaX, B 3BE3NHBIX CHUCTEMAaX, B MEXKTaJIaKTUYECKON Cpee;
JBUKEHUS HEOECHBIX TeJ, SBOJIONNHU 3BE3N U BeeneHHoii;

MPOBOJIUTH HCCIIEIOBAHNE 3aBUCUMOCTEH (DU3MYECKUX BEIIMYMH C HCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUH, Mpu
ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIBTATHl MOJIYICHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIIMYMH B
BUJIe TpahuKOB C YyYETOM aOCONIOTHBIX IMOTPENTHOCTEH W3MEpPEHWH, Jenarh BBIBOABI 10 pe3yibTaTam
UCCJIeIOBAHNUS,

MPOBOJIUTH KOCBEHHbIE M3MEpPEHUsI (U3NMUECKUX BEITUYHUH, ITPU 3TOM BBIOMPATh ONTUMAJIBHBINA METO]] U3MEPEHUS,
OIICHUBATh a0COJTIOTHBIC M OTHOCUTEIBHBIC TTOTPENTHOCTH MPSAMBIX 1 KOCBCHHBIX H3MEPEHUM;

MPOBOJIUTH OMBITHI IO TPOBEPKE TMPEMJIOKCHHOW THUIOTE3bl: IUIAHUPOBATH JKCIEPUMEHT, COOMpaTh
DKCIIEPUMEHTAJILHYIO0 YCTAaHOBKY, AaHAJIM3UPOBATh TOJYyYEHHBIE pE3yJbTaThl W JCNaThb BBIBOJ O CTaTyce
MIPEIIOKEHHON TUIIOTESBI,

OIMHMCHIBATH METO/IbI MOTYYCHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;

coOroIaTh MpaBwiIa 0e30MacHOro TpyJa MpH MPOBEACHUU HCCIECIOBAaHWM B paMKaxX y4eOHOTO JKCIIEpUMEHTA,
MPaKTUKyMa M y4eOHO-HCCIIEIOBATEILCKON M TPOSKTHOW NEATEIbHOCTH C HCIOJIb30BAHHEM H3MEPUTEIBHBIX
YCTPONCTB U Ja0OpaTOPHOTO 000PYAOBAHMUS;

pemarh pacy€THBIC 3a]]a4M C SBHO 33JIaHHOW M HESIBHO 3a/IaHHON (DM3MYECKOM MOJCNIbIO: HA OCHOBAaHWW aHAIHM3a
yCJIOBUSI BBIOMpPATh (PU3WYECKUE MOJENH, OTBEUAIoIUe TPeOOBAaHUAM 3a/ayd, MPUMEHATH (DOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJaThl (PU3NYECKUX TEOPUN NMPHU UCIOIH30BAHUU MATEMATHUYECKUX METOJOB DPEIICHUS
3a7a4, IPOBOANTH PacuéThl HA OCHOBAHWHW MMEIOIINXCS JAHHBIX, aHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH
METOJIbI PEIMICHUS ¢ YIETOM MOTYYCHHBIX PE3yJTbTATOB;



peliaTh KaueCTBEHHBIC 3a7auu, TPeOyIone MPUMEHEHUsI 3HAHUM M3 Pa3HbIX pa3/esioB Kypca (DM3HMKH, a TaKkKe
WHTErpallid 3HAHUN U3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHUECKYIO LIETIOYKY
paccyXJIeHUM ¢ OMOPOil Ha U3YUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS,

UCIIOJIb30BaTh TEOPETHUUECKHE 3HaHMUS JJs OOBSCHEHHS OCHOBHBIX IPHUHLUIIOB pPaOOThl H3MEPUTEIBHBIX
npuOOpPOB, TEXHUUECKHUX YCTPONUCTB U TEXHOJOTMYECKUX MTPOLIECCOB;

IPUBOJIUTH MPUMEPHI BKJIaJa POCCHMCKUX U 3apyOCKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE
IIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLEHUBATH MOCIEICTBUS OBITOBOM M NMPOU3BOJCTBEHHON JIEATEIBHOCTH YEIOBEKA, CBA3AHHOM C
(¢u3NYECKUMHU TMpoLEeccaMu, C MO3UIUI HKOJIOTMYECKON O€30MacHOCTH, MPEACTAaBICHUI O pPalUOHAIBHOM
IIPUPOAOIIOIB30BAHNHN, A TAKKE Pa3yMHOM HMCIIOJIb30BAHUU JOCTHKEHUN HAYKU M TEXHOJIOTMM JJIS TAJbHEHUIIETrO
Pa3BUTHUSI UEJIOBEUECKOTO O0IIECTBA;

OPUMEHATh pPa3jIUYHbIE CHOCOOBI padoOThl ¢ HHPOpMauuen (PUINYECKOrO COAEpKAHUS C HMCHOJIb30BAaHUEM
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTMHA, IMPU STOM HCHOJIb30BaTh COBPEMEHHBbIE HH(POpPMAIMOHHBIE
TEXHOJOTMM JJIsi TOMCKa, MepepabOTKM U NpeIbsABICHUS Y4YEeOHOM W HaydyHO-TIOMYJIApHOM HHQOpMAaINH,
CTPYKTYPUPOBAHHSI M HMHTEpPIpeTaluu WH(OpManuu, MOJYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOTYYaEMyO0 HH(POPMALIMIO U OIIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUM,
TaK 1 Ha OCHOBE aHaJIN3a UICTOYHUKA HHPOPMaLIUK;

IPOSIBIISATE OPTaHU3AIMOHHBIE M TO3HABATEJIbHBbIE YMEHHSI CaAaMOCTOSITEIbHOTO MPUOOPETEHHs] HOBBIX 3HAHHUM B
IPOLIECCE BBIMTOJIHEHUS IPOEKTHBIX U Y4eOHO-HCCIEA0BATEIBCKUX PadOT;

paboTarh B rpyInie ¢ UCTIOJTHEHUEM Pa3JIMYHBIX COLUANBHBIX pOJel, IIaHUPOBaTh padOTy TPYMIIbl, PAllMOHATBHO
pacnpenenarh A TeIbHOCTh B HECTAaHAAPTHBIX CUTYallUsIX, aICKBATHO OLICHUBATh BKJIAJ KaXJOT0 U3 YYACTHUKOB
TPYNIbI B PELIEHUE paccCMaTpUBaeMOi POOIEMBI;

OpOSIBIISATh MOTHBALMI0O K Oyaymed npodecCHOHANbHOM AESITENbHOCTH IO CHEUHATbHOCTAM  (PU3HUKO-
TEXHUYECKOTO TIPOQuIs.



IMPOBEPAAEMBIE TPEEOBAHMA K PE3Y/JIbTATAM OCBOEHMA OCHOBHOM OBPA30BATEJ/IbHOM IIPOTPAMMBI

10 KJIACC

Kon
MpOBePSIEMOT0
pe3yJbTara

IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI MPOrpaMMBbI CPeTHero
0011ero o6pa3oBaHus

10.1

JleMOHCTpUPOBATh HA MPUMEPAX POIb U MECTO (PU3UKHU B (POPMUPOBAHUU COBPEMEHHOW HAYYHOU KapTHHBI MHpA, B
[Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJOTUH, B TPAKTUYECKOU JIEATEIBHOCTH JIFOIEH

10.2

YYUTHIBATH TPAHUIBI IPUMEHEHUS U3yYEHHBIX (PU3UUYECKUX MOJIENIeH: MaTepuaabHas TOUKa, MHepLUaibHas cucTeMa
oTcuéra, adCOJIFOTHO TBEPIOE TEJO, UJICATBHBIN Ta3; MO CTPOSHUS ra30B, KUJKOCTEH U TBEPBIX TeJl, TOUCUHBIN
PIICKTPUYCCKUI 3aps]l — MPU PEIICHUH (PU3HYSCKHUX 3a/1a4

10.3

Pacrio3naBath (husznueckue sBiIeHUs (MPOIECChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYISIPHO-
KMHETUYECKOM TEOpHUU CTPOEHHS BEIIECTBA U AJIEKTPOJMHAMUKHM: PAaBHOMEPHOE U PaBHOYCKOPEHHOE IPSMOJIU-
HeifHOoe IBHKeHHe, CBOOOHOE MaJIeHHe Tell, IBUKEHHE TI0 OKPYKHOCTH, MHEPIIMSL, B3aUMOoIeHCTBHE Tell; AU dy3us,
OpOYHOBCKOE JIBUJKEHUE, CTPOCHHE KHUJAKOCTEH U TBEPABIX TeJ, WU3MEHEHUE o0bEMa Teld NpU HarpeBaHUU
(OXJaXJeHUH), TEIUIOBOE pPaBHOBECHE, HCIApeHHe, KOHJEHCAlus, IUIaBIE€HUE, KPUCTAJUIN3ALUs, KHUIICHHUE,
BJIQ)KHOCTh BO3/lyXa, IOBBIIIEHHWE JaBJIEHUS raza IpU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXIY]
[apaMeTpamMH COCTOSIHHS ra3a B U30IPOLECCAX; MIEKTPU3ALUs TEN, B3aUMOACUCTBHE 3apsI0B

10.4

OnucelBaTh MEXaHHYECKOE ABUIKCHUC, HCIIOJIb3Ys (1)I/I3I/ILIGCKI/I€ BCJIMYHHBI: KOOpJAWHATA, MYyTb, IMNECPEMCIICHUC,
CKOpPOCTb, YCKOPCHHUC, MacCcCa TCJIa, CHJIa, HUMIYJILC TECJd, KHUHCTHUYCCKAA ODOHCPIrusiA, IMMOTCHLUAJIbHASA JSHCPIUsd,
MEXaHNYCCKas pa60Ta, MCXaHUYCCKasA MOUIHOCTD, IMPU OIMHMCAHUHU IMPABUIIBHO TPAKTOBATH (1)H31/I‘—I€CKI/H>'I CMBICJI UC-
MOJIb3YCMbIX BCJIWYHUH, UX 0003HaYCHUS U CAWHUIIbI, HAXOAHUTDH (I)OpMyJ'IBI, CBA3BIBAIOMIUC JTAHHYIO (I)I/I3I/I‘-ICCKYIO
BCJINYNHY C APYTYUMH BECIUWYNHAMHA

10.5

OnuceIBaTh U3yYEHHBIE TEIJIOBBIE CBOIMCTBA TEJ U TEIJIOBBIE SIBJICHUS, UCIIONb3Yys (PU3NUECKIe BETMYNHbL: JaBICHUE
rasza, TeMIeparypa, CpeIHssl KUHETHUUECKast DHEPrUusl XaOTUYECKOro JBUKEHUS MOJIEKYJ, CPEIHEKBAaAPATUYHAsL CKO-
[POCTH MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEprus, padora raza, Ko3()QHUIMEHT MOJIE3HOTO AEeUCTBUA
TEIUIOBOIO JIBUTATENS; MPU OMMCAHUM MPAaBUIBHO TPAKTOBaTh (PU3MUYECKUN CMBICT HCIOJNb3YEMBIX BEIWYHH, UX
0003HAYEHUSI U EIUHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEJIUYUHY C APYTUMHU
BEJIMYNHAM

10.6

OnuceIBaTh HU3YUCHHBIC JSJICKTPUYCCKUC CBOMCTBaA BCIICCTBA U JJICKTPHUYCCKUC ABJICHHUA (Hpoueccm), HCIOJIb3YA

(bu3nuecKre BEIMYUHBL: 3JIEKTPUUYECKHM 3apsill, AJIEKTPUUYECKOE I0Jie, HANPSHXKEHHOCTD TMOJIS, MOTEHIIUAN, Pa3HOCTh




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI 0OCHOBHOIT 00pa30BaTeIbHOIi MPOrpaMMbl CPeTHEro
0011ero o6pa3oBaHus

MMOTCHIHMAJIOB; IIPXU OIMMCAHUH IIPABUJIBHO TPAKTOBATbH (bI/ISI/I‘leCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BEJIIMYHH, UX 0003HaYeHH
1 CAUHUILIBI; YKA3bIBATh q)OpMy.]IBI, CBA3BIBAIOIINUC NJAHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMYMHY C APYTUMH BCIMYNHAMHA

10.7

QHAJTM3UPOBATh (PU3MUYECKHE MPOLECCHI U SBICHHS, UCTIONB3YS (PU3NUECKHE 3aKOHBI M IPUHLUIIBI: 3aKOH BCEMUPHOTO
Tarotenus, I, I u |1l 3akonsl HproTOHA, 3aKOH COXpaHEHHs MEXaHUYECKOM SHEpruM, 3aKOH COXPaHEHHsI UMIYJbCa,
[IPUHLMII CYNEPHO3ULMKA CWJI, I[PHUHIMI PABHONPABUSA WHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYISPHO-
KMHETUYECKYIO TEOPUIO CTPOCHMsI BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEAHEW KMHETHYECKON DHEPIUU TEIJIOBOIO
NBUOKEHMSI MOJIEKYJ C aOCONIOTHOW TeMIepaTypoW, NEpBbI 3aKOH TEPMOJMHAMHUKH; 3aKOH COXpPaHEHUs
JIEKTPUUYECKOro 3apsja, 3akoH KyloHa; mnpu 3TOM pasiuyarh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKCHUE U YCIOBHSI (TPAHMIIBI, 00IACTH ) IPUMEHHUMOCTH

10.8

OOBACHATH OCHOBHbBIE IPUHLUIIBI IEHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB; pa3ivyaTh yCIOBHS MX
0€30I1aCHOT0 MCIOJIb30BaHMs B IOBCEAHEBHOM KU3HU

10.9

BBINOMHATE 3KCIEPUMEHTHI MO MCCIEAOBAHNUIO (PU3MUECKUX SIBICHUN M MPOLECCOB C HCIOJIb30BAaHUEM MPSMBIX U
KOCBEHHBIX HM3MEpEHM; Mpu 3TOM (QOpPMYIHMpOBaTh MpobiieMy (3a1ady) M TMIOTE3Y Y4eOHOIro SKCIIEpUMEHTa,
coOupaTh YCTAHOBKY U3 IIPEIOAKEHHOTO 000PYA0BaHNUs, IPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIBI

10.10

OCYIIIGCTBJ'ISITB MMpsAMBIC 1 KOCBECHHBIC U3MCPCHUA (1)I/ISI/I‘~IGCKI/IX BCJIMYHH; IIPpHU 3TOM BI)I6I/IpaTI> OIITHMAaJIbHBIN CII0CO0
M3MCPCHUA U UCITIOJIB30BATh U3BECTHBIC METOAbI OLICHKHU HOFpeHIHOCTCﬁ H3MepeHHfI

10.11

VccnenoBaTh 3aBUCUMOCTH MEXY (QU3MYECKMMU BEIMYMHAMM C MCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUM; NMPU ITOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PUKCHpOBATH pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHX BEJIWYMH B BHJIE
Tabuuil U TpaduKOB, AeTaTh BHIBOABI IO Pe3yJbTaTaM HCCIIe10BaHuUs

10.12

ColGumoaTe mpaBmia 0€30HacHOTO TPpyAa HpPU NPOBEACHHHM HCCIEJOBAHWH B paMKax ydeOHOro SKCIIEPHMEHTa,
y4eOHO-HUCCIIE0BATENIbCKOM M MPOEKTHOM JIEATEIbHOCTH C  HCIOJB30BAHUEM HU3MEPUTENIBHBIX YCTPOHCTB U
1abopaTopHOro 00opyI0BaHUS

10.13

Periate pacu€THbIE 33aJ]a4u C SIBHO 331aHHON (PM3UUECKOM MOJEINbI0, UCTIONB3YS (PU3HUECKUE 3aKOHBI M MIPUHIHUIIG;
Ha OCHOBE aHaJIM3a yCJIOBHS 3a7jaud BEIOMpATh (U3HUECKYIO MOJIENb, BBIACISTh PU3NUYECKUE BEIIUYUHBI U (HOPMYIIHI,
HE00X0AUMBIE Ul €€ pelIeH s, TIPOBOJAUTH PACUETHI M OLEHUBATH PEAIbHOCTh MOJYYEHHOTO 3HAUEHUs (PU3UUECKOil
BEJTMYHUHbI

10.14

Pemath KauecTBEHHbIE 3a[aud: BBHICTPAWBATh JIOTUYECKH HEMPOTHBOPEUMBYIO LIEMIOUKY PACCYXICHUN C OMOpOH Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBICHUS

10.15

lcronb30BaTh MpH peHIEHUH YYeOHBIX 3a7ad COBPEMEHHble HH(OPMAIIMOHHBIE TEXHOJOTHH [IJIsl TIOMCKA,




Kon

HpOBepﬂeMble NMpeaAMETHLIC PE3YJIbTaThbl 0CBOCHUS OCHOBHOM 06pa30BaTeJ’IbH0ﬁ NnporpaMmal CpeaHETro

IpoBePsIEMOro
0011ero o6pa3oBaHus
pe3yJjbTara
CTPYKTYpUPOBAHHUS, UHTEPIPETALUU U MPEACTABICHUS YUeOHON U HAYYHO-MOMYISIPHON MH(pOpMALMK, TOTy4YEeHHON
13 pa3IMYHbIX UCTOYHUKOB; KPUTHUECKU aHATH3UPOBATH MOTyJaeMyto HH()OPMAIIHUIO
[IpyBOIUTH TIPUMEPHI BKJIAJa POCCHMCKUX W 3apyOeKHBIX YYEHBIX-(PH3UKOB B DPA3BUTHE HAYKH, OOBSICHEHUC
10.16 [IPOLIECCOB OKPY>KAKOLIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHI
lcrionb30BaTh TEOpETUYECKHE 3HAHMS MO (DU3MKE B MOBCEAHEBHOM KHU3HU Al oOecrieueHus 0e30MacHOCTH Mpu
10.17 oOpaieHuu ¢ TpudOpaMH ¥ TEXHUYCCKHMMH YCTPOWCTBAMHM, JUISI COXPAHEHUS 3J0POBbS U COOJIOJACHHUS HOPM
SKOJIOTMYECKOTO MTOBEJCHUS B OKPYKAIOIIEH cpefie
PaboTtarh B rpyIie ¢ BBHIOJHEHUEM PA3IMYHBIX COIHMAIBHBIX POJICH, IIIAHUPOBATH PabOTy TPYIIBI, PallHOHATHHO
10.18 pacrpenenartb O0sS3aHHOCTH W IUIAHUPOBAThH JIEATENIBHOCTh B HECTAHAAPTHBIX CUTYalMSX, aJIeKBAaTHO OIEHUBATh
BKJIA]] KQXKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PAaCCMaTPUBACMON TTPOOIIEMBI
11 KJIACC
Kon . .
IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero o001ero
NMpoBepPsAEMOro obpasoBamms
pe3yJabTara
JleMOHCTpUPOBaTh HAa MPUMEPAX POJIb U MEeCTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOW HAyYHOW KapTHHBI MHpaA, B
11.1 [Pa3BUTHH COBPEMEHHOW TE€XHUKU M TEXHOJIOTMH, B MPAKTUYECKON NEATEIbHOCTH JIIOJAEH, IEJIOCTHOCTh U €IMHCTBO
(bu3MUecKoil KapTUHBI MHUpa
YYUTHIBaTh TPAHUIGI MPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJCJICH: TOYECUHBIN SJICKTPUUCCKUN 3apsif, suepHas
112 MOJIeTTb aTOMa, HYKJIOHHAsi MOJIETTh aTOMHOTO siJipa MPHU PEelIeHUH (PU3NIECKUX 33129
Pacrio3naBath (puzndeckue sBieHus (MIPOIECCh) U OOBSICHATH UX HA OCHOBE 3aKOHOB DJIEKTPOJIMHAMUKHA U KBAHTOBOU
(U3UKHA: DIIEKTPUYECKass TMPOBOAUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE, MAarHUTHOE JCHCTBUSA TOKa,
B3alMOJICVICTBUE MArHUTOB, JJIEKTPOMATHUTHAS MHAYKIUSA, JEHCTBUE MATHUTHOIO IOJISI HA MPOBOAHUK C TOKOM M
11.3 MBUOKYIIUICS 3apsii, JIEeKTPOMarHUTHBIE KOJeOaHus U BOJHBI, IPSMOJIMHEIHOE pacCIpOCTpaHEHUE CBETA, OTpaXKeHHeE,

peJoMiIeHue, UHTeppepeHIns, TuPpaKkuus U MONApU3aIMsl CBEeTa, JUCIEpPCUs CBeTa, (HOTOdNEKTpUIeckuii 3pdexr
(boTtoadekTt), cBeTOBOE MaBICHHWE, BO3HHUKHOBEHHE JIMHEHMYATOrO CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs U

HMCKYCCTBCHHAA paJUOAKTUBHOCTDb




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bLHOI MPOrPaMMBbI CPeTHEr0 0011ero
o0pa3zoBaHus

11.4

OmnuceiBaTh HM3y4YEHHBIC CBOMCTBAa BEMIECTBA (DJIEKTPUYECKUE, MArHUTHBIC, ONTHYECKUE, DSJICKTPUYECKYIO
[IPOBOJIMMOCTh PA3JIMYHBIX CpeJl) U DJICKTPOMATHUTHBIC SBICHHS (TIPOLIECCHI), MCIONB3YS (DU3NYECKHE BEITUYMHBL:
DIICKTPUYECKUH 3aps], CHla TOKa, 3JEKTPHUYECKOE HANpsDKEHHE, 3JIEKTPHYECKOE CONPOTHUBICHUE, PAa3HOCTh MOTEH-
uanos, J/IC, paboTta TOka, MHAYKIMS MarHUTHOTO MOJs, cuia AMmmepa, cuia JlopeHua, HHAYKTUBHOCTh KAaTYILKH,
DHEPrUsl 3JIEKTPHYECKOTO M MAarHUTHOTO IIOJICH, MEpUOJ M YacToTa KojeOaHul B KOJIeOAaTeIbHOM KOHTYpE, 3aps H
CHJIa TOKa B IPOIIECCE TAPMOHMUYECKUX AIIEKTPOMArHUTHBIX KOJeOaHUH, (JOKYCHOE pPacCTOSHHE W ONTHYECKas CHIa
JIMH3bI, TIPY OIMCAHUM TNPABHJIBHO TPAKTOBATh (PM3MYECKUN CMBICI HCIIOJIB3YEMBIX BEIMYMH, MX OOO3HAYEHUS H
€IMHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBA3BIBAIONINE JAHHYIO (GU3NUECKYIO BEIMYUHY C APYTUMH BETHYUHAMHA

11.5

OnuchBaTh W3YyYCHHBIE KBAHTOBBIC SBJICHUS W MPOLECCHI, HWCHONB3ysd (U3NYECKHE BEIWYHUHBI: CKOPOCTh
HJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETa, HHEPrus M MMIYJbC (OTOHA, MEPHOA IoJlypacnaja,
DHEPIUs CBSI3W aTOMHBIX SIZIEp; MPU ONMCAHUU MPABHIBHO TPAKTOBATH (PM3UUECKUN CMBICT HCIIOJIB3YEMbIX BEIWYHH,
X 0003HAUEHUS M €JUHMIbI, YKa3blBaTh (DOPMYJIbl, CBSI3bIBAIOIIUE JAHHYIO (DU3MYECKYIO BEIMYUHY C APYTUMH
BEJTMYMHAMU, BBIYUCIISTH 3HAU€HUE (PU3NYECKON BETUYUHBI

11.6

AHanu3upoBaTh (PU3MUECKHUE IMPOLIECCHl U SIBICHMS, WUCIOJIBb3YsA (DU3MUECKHE 3aKOHBbl M MPUHLUMIBL 3akoH OMa,
3aKOHBI II0CJIEI0BATEIbHOIO W MAapajIEIbBHOTO COEIMHEHMs] INPOBOAHMKOB, 3akoH Jlxoyns — JleHna, 3akoH
HIIEKTPOMAarHUTHOW MHAYKIIMH, 3aKOH IPSAMOJIMHEWHOTO PaCIIPOCTPAHEHUs CBETA, 3aKOHBI OTPA)KEHUS CBETA, 3aKOHBI
[pEeIOMIIEHUsI CBETa, ypaBHEHHE OMHIUTENHHA Uid PoTodPdeKrTa, 3aKOH COXPaHEHUS SHEPruu, 3aKOH COXpPAHEHUS
MMITYJIbCA, 3aKOH COXPaHEHMsI DJIEKTPUYECKOTO 3aps/ia, 3aKOH COXPaHEHMsI MaCcCOBOIO YMCIIA, TOCTYJIaThl bopa, 3akoH
[PaZlnOAaKTUBHOTO paclaja; MpH 3TOM Pa3jIn4aTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MATEMaTHYECKOE BBIPAKEHUE
1 yCIIOBUS (IpaHUIIbI, 00JaCTH) IPUMEHUMOCTH

11.7

Onpenenars HanpaBIeHHE BEKTOpa WHAYKIMM MAarHUTHOTO IMOJISI MPOBOJHUKA C TOKOM, CHJIBI AMIlepa U CHUJIBI
Jlopenua

11.8

CTpouTh U ONKUCHIBATh H300paKEHUE, CO3aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOU JTUH30U

11.9

BBIMONHATE AKCHEPUMEHTHI 110 MCCIEJOBAHUIO (PU3NYECKUX SIBJICHUH M INPOLIECCOB C HMCIOJIIb30BAHUEM TMPSAMBIX U
KOCBEHHBIX H3MEpEHHi; MpH 3TOM (QOopMyIHpoBaTh IpobdiieMy (3agady) M THIOTE3y y4eOHOro SKCIIEpUMEHTAa,
coOHMpaTh YCTaHOBKY U3 MPEJIOKEHHOT0 000PYA0BaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BBIBOBI

11.10

Ocy1iecTBIATh NPsSMbIE U KOCBEHHbIE U3MEPEHUsT (PU3MUECKUX BEJIWYHH; IPU 3TOM BBIOMPATh ONTUMAIBHBIN CIIOCOO
M3MEPEHUS U HCIIOJIb30BATh U3BECTHBIE METOBI OLIEHKH ITOTPEIHOCTEN N3MEPEHUI

11.11

HCCJ’IG[{OB&TB 3aBUCHUMOCTH (bI/I3I/I‘-ICCKI/IX BCIIMYMH C HCIIOJIB30BAHUCM IPAMBIX H3MepeHHﬁ; npu S5TOM




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bLHOI MPOrPaMMBbI CPeTHEr0 0011ero
o0pa3zoBaHus

KOHCTPYHPOBaTh YCTAaHOBKY, (DMKCHpPOBATh PE3YIbTAThl MOJTYYEHHON 3aBUCUMOCTU (DU3MUECKUX BEIUYHH B BUJE
TaOIUI] ¥ TPAPUKOB, JIeTaTh BEIBOJBI 110 pe3yIbTaTaM UCCIICIOBAHUS

11.12

Cobmronate mpaBmia OE30IaCHOTO TpyJa NPH MPOBEACHHU HCCIEAOBAHMH B paMKax y4eOHOrO AKCIICPHUMEHTA,
y4eOHO-UCCIIEIOBATEIbCKOM ¥ IPOCKTHOM JEATEIBHOCTH C HCIOJb30BAHUEM HM3MEPUTENIBHBIX YCTPOWCTB U
mabopaTOpHOTO 000PYAOBAHUS

11.13

Pemrate pacuéTHbIC 33/1a4M C SBHO 33/IaHHON (PU3NYECKOIN MOJIEIBIO, UCIIOB3Ys (PU3MUYECKHIE 3aKOHBI U TIPUHIIMIIBI, HA
OCHOBE aHaJlM3a YCJIOBUS 33/Ja4d BbIOMpATh (U3NYECKYI0 MOJEIb, BBIIEIATh (hPU3UUYECKHE BEIMYMHBI U (HOPMYIIbI,
HEOOXOAUMBIC ISl €€ PEeIIeHHs, IPOBOJUTH PACYETHI U OIICHUBATh PEALHOCTH MOJYYEHHOTO 3HAYCHUST (PU3UIECKOM
BEJINYUHBI

11.14

Pemate KauecTBEHHbBIEC 3a/a4M: BBICTPAUBATH JIOTUYECKU HEMPOTUBOPEUYMBYIO LIEMIOYKY PACCYKAEHUW C OMOPOW HA|
M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE STBICHHS

11.15

lcnonb30BaTh MpH  PEHIEHWH Y4YeOHBIX 3a/Jad COBpPEMEHHble HMH(OPMAIMOHHBIE TEXHOJOTUM JUI IIOHMCKa,
CTPYKTYpUPOBaHHUS, UHTEPIPETALUU U MPEACTABICHUS Y4eOHOM M HAyYHO-TOMYJISpHOM MH(OpMalLUH, MMOITY4EHHON
13 PA3JIMYHBIX HICTOUHUKOB; KPUTHUECKU aHAJIU3UPOBATh NOIYYaeMy0 HH(OPMAIIHIO

11.16

OOBSACHATH MPUHIUIIBI IEHCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBUS MX OE€30M1aCHOTO
VICIIOJIb30BAaHUS B [IOBCEIHEBHOW KU3HU

11.17

[IpuBOAUTH NpHMEPHl BKJIaJa POCCHUMCKUX U 3apyOexHbIX YUYEHBIX-(DU3UKOB B DPa3BUTHE HAyKH, B OOBSICHEHUE
[IPOLIECCOB OKPY’KAIOLIEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

lcnonb30BaTh TEOPETHUYECKHE 3HAHMS MO (U3MKE B MOBCEIHEBHOW >XU3HU JUId oOecrieueHus: 0e30TacHOCTU TpH
oOpaiieHun ¢ mpubopaMu U TEXHMUYECKHMH YCTPOMCTBAMHM, JUIS COXPAHEHHUS 3JI0pPOBbS U COOJIOJEHHUS HOPM
DKOJIOTHYECKOIO ITOBEJICHUS B OKPYKAIOLIEH cpejie

11.19

PaboTaTh B rpynne ¢ BBIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJeH, MIaHUPOBaTh pabOTy TPYMIbI, PallMOHAILHO
pacrpenenatb 0043aHHOCTH U IJITAHUPOBATH AESITEIbHOCTh B HECTAHIAPTHBIX CUTYAIUsIX, aI€KBaTHO OLICHUBATh BKJIA]

KaX/10T0 U3 YUaCTHUKOB IPYIIIBI B PEIIEHNE pacCMaTPUBAEMON TPOOIEMBbI




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUA

10 KJTACC
Ko
Kon 8
npoBepsieMo IIpoBepsieMble 3J1eMEHTHI CO/IePKAHUS
pasnena

o 3JIECMEHTAa

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

duznka — HayKa O IIpupoae. HaquLIe MCTOJbI IO3HAHUA OKPYXKAOLICI'O MHpPA. Ponpb OKCIICPUMCHTA U TCOPUHU B|

1 11 porecce MO3HaHUS MPUPOJIBL. DKCIEPUMEHT B (PU3UKE
MonaenupoBaHue GU3NUECKUX SBICHUHN U npoueccoB. Hayunsle runotessl. @uznyeckue 3aKOHbI U TEOPUH. [ paHUIIbI
1.2 [IPUMEHUMOCTH (U3MYeCKUX 3akoHOB. [IpuHumn coorBercTBusa. Ponmp um Mecto ¢usuku B (GOpMHUpPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI MHUPA, B IPAKTUYECKOHN ACSITEIBHOCTH JIIOAEH
2 MEXAHHUKA
KMHEMATHUKA
211 Mexanuueckoe 1BrkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO BHKEHUA. Cuctema otcuéra. Tpaekropus
2192 [lepemenienue, CKOpoCTb (CpelHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHWE MAaTepuajbHOM TOUKH, HX|
[TPOEKIIMH HA OCH CUCTEMBI KOOpANHAT. CII0KEeHUE NEPEMEILIEHNN U CII0)KEHNUE CKOPOCTEN
213 PaBHOMEpHOE M PABHOYCKOPEHHOE npﬂMonHHueﬁnoe nBuxkeHue. ['paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS, IyTH U NIEPEMELIECHUS MAaTEPUAIbHON TOYKH OT BPEMEHU
21 214 CBoOoHOE TIaZieHre. Y CKOpeHre CBOOOTHOTO MaIeHuUs
215 KpuBonmHeliHOe nBM>KEeHHE. PaBHOMEpHOE NBM)KEHHME MAaTE€pUaIbHOM TOYKHM IO OKPYKHOCTH. YTJIOBas CKOPOCT,
o NIMHEelHas cKopocTs. Ilepuon u yacrora. LieHTpocTpeMuTeIbHOE yCKOpEHUe
2.16 TexHu4eckue ycTpoucTBa: CIIUIOMETP, IBUKEHUE CHAPA0B, LIEMTHBIE U PEMEHHBIE MEpe1aun
[IpakTuyeckue paboThl. I3MepeHne MIHOBEHHOM ckopocTH. McciegoBaHue COOTHOIIEHHS MEXAY ITyTSIMH,
217 [MPOMICHHBIMU TEJIOM 3a IIOCJIEA0BATENBHBIE PAaBHBIE MPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBHKEHUH C
o HayaJIbHOW CKOPOCTBIO, PABHOW HYJIO. M3ydyeHne ABMKEHUS IIAapUKa B BA3KOW KUIKOCTU. M3yueHne BHKEHMS Tena,
OpOLICHHOTO TOPU30HTAIBHO
59 JUHAMUKA
' 2.2.1 [IpuHnun otHOocuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. HEeprmanbHble CUCTEMBI OTCYETA




Kon

Koz NpoBepsieMo IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasjiena
ro jJeMeHTa

2.2.2 Macca Tena. Cuna. [IpuHIMN Cynepno3uiuu cuil

293 Btopoit 3akon HplooToHa mis MarepuaiabHON TOYKM B MHepuuanbHOU cucteme otcuéta (MCO). Tperuit 3akoH
HproTOHA 17151 MaTepuaibHBIX TOUYEK

2.2.4 3akoH BceMupHOTo Tsarotenus. Cuna tspkectd. [lepBast kocmMudeckas CKopocTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

296 Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHS CKOJNBXEHHS W cwiia TpeHus mokos. Koapdumment tpenms. Cuia
COINPOTHUBIICHUS MPU ABMKEHUU TEJa B KHUIKOCTHU HIIU Ta3e

2.2.7 [locTynaTenbHOE U BpallaTeabHOE JBUKEHHE a0COIOTHO TBEPAOIO TeIa

2.2.8 MOMEHT CHJIbl OTHOCUTENIBHO OcH Bpatenus. [1neuo cumnbl. YcinoBust paBHoBecus TBEpaoro tena 8 UCO

2.2.9 TexHMueckue ycTpoicTBa: MOAINITHAKH, IBHKEHHE NCKYCCTBEHHBIX CITyTHHKOB
[IpakTuyeckue paboTel. M3yuenne apukeHHust Opycka MO HAKJIOHHOW TUIOCKOCTH IMOJ JAEHCTBHEM HECKOJIBKUX CHII.

2.2.10 ccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOMINX B AehOPMHUPYEMON MPYKUHE U PE3NHOBOM o0pasiie, OT
BEeJTMUUHBI UX fAedopmarun. VccnenoBanue yclioBUil paBHOBECHS TBEPIOTO Tea, UMEIOIIETO OCh BPAIICHUS

3AKOHbBI COXPAHEHU A B MEXAHUKE

2.3.1 VIMmyibc MaTepHaTbHONW TOYKH, CHCTEMBI MATEPHATBHBIX TOUEK. VIMITYIIbC CHITBI M HI3MEHEHUE UMITYIIbCa Tella

2.3.2 3akoH coxpaHeHus ummynbca B ICO. PeakTiBHOE 1BHXEHHE

2.3.3 PaGota cuibl

234 MOIIIHOCTE CHJIBI

935 Kunernueckas SHEprus MaTepHaJIbHOM TOYKHU. Teopema

2.3 0 KMHETHYECKOW YHEPTUU
236 [lorenunanbHas sHeprus. [loTeHunansHas sHeprus ynpyro aegopmupoBaHHol npyxuHbl. [loTeHIManbHas YHEPrHs]
o TeJia BOJIM3U MOBEPXHOCTH 3eMIIH
937 [ToTeHIMaTbHBIE W HETOTEHIIMABbHBIE CHIIBl. CBsI3b pabOTHl HEMOTEHIMATBHBIX CHJI ¢ U3MEHEHHEM MEXaHWYEeCKON
N HHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHUS MEXaHUYECKOU SHEPTUU
2.3.8 Ypyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9 TexH4ecKue ycTpoMcCTBa: IBMKEHUE PaKeT, BOAOMET, KOTIEp, MPYKUHHBIN MUCTOJIET




Kon

Koz NpoBepsieMo IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasjiena
ro 3JieMeHTa
2310 [IpakTuueckue paboThI. I/IzzfquHe CBS3M CKOPOCTEM TeJ Mpu Heynpyrom yaape. ccnenoBanue cBsizu pabOThI CUJIBI €
3MEHEHUEM MEXaHUYECKOM 3HEpIuu Tela
3 MOJIEKVJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
311 OcHoBHBIE HOJ'IO)KCHI/IiI MOJICKYJISIPHO-KUHETHYECKON Teopuu. bpoyHoBckoe nBmxkenue. [uddysus. Xapaktep
NIBUOKEHMS U B3aMMOJICHCTBUS YacTHUI] BEIIECTBA
3.1.2 Mojienu CTpOeHHUs Ta30B, KUAKOCTEH U TBEPBIX TN U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE STUX MOJENen
3.1.3 Macca monekyn. KomruectBo Bemectsa. [locTosinHas ABoraapo
3.1.4 TeroBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus
3.15 Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETHYECKOW TEOPUH HICAIbHOTO ra3a
31 316 AGcotoTHas TemIepaTypa Kak Mepa cpelHeil KMHETHYeCKOH SHepruu TerioBOro ABMKEHHUs yactull ra3a. lllkama
' Temneparyp KenbBuHa
3.1.7 Ypasaenue Kianeiipona — Menneneesa. 3akoH JlanbToHa
318 ["a3oBble 3akoHBI. M30mporieccsl B WICAIbHOM ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BELIECTBAa: M30TEPMa, M30X0pa,
n3o00apa
3.1.9 TexHuueckue ycTpoicTBa: TEpMOMETp, OapoOMeETp
3110 [IpakTuyeckue paboThl. MI3MepeHre Macchl BO3Jyxa B KJIACCHOM KomHarte. McciemoBaHHe 3aBUCHMOCTH MEXKAY
[apaMeTpamMH COCTOSIHUSI Pa3pesKeHHOro rasa
OCHOBbI TEPMOJIMHAMUKN
3.21 TepmonnnaMuyeckasi cucremMa. BHyTpeHHsI SHEprusi TEpMOIMHAMUYECKOM CUCTEMBI U CLIOCOOBI €€ N3MEHEHUS
3. 3.2.2 KonndecTBo TeIoTh U pabota. BHyTpeHHss1 SHEprHsl 0JHOATOMHOT'O MJI€alIbHOTO Ta3a
393 Bunel Teronepenaun: TEIUIONPOBOAHOCTh, KOHBEKIMS, U3NydeHHe. TemmoéMKocTh Tena. Y enbHas TeIIoEMKOCTb
BelecTBa. Pacu€T konmyecTBa TEMIOTHI IPU TEILIONEpeIaye
3.2.4 [lepBbIii 3aKOH TepMOJMHAMHUKHU. [IpuMeHeHHWe TepBOro 3aKOHAa TEPMOJMHAMHKU K H3omporieccam. ['paduyeckas




Kon

Koz NpoBepsieMo IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasjiena
ro 3JieMeHTa
MHTEepIpeTalnus paboThl ra3a
395 TennoBele mammubl. [IpuHnunsl neiicTBus TeroBelx MamuH. IIpeoOpa3oBaHus SHEpruM B TEIUIOBBIX MalllMHAX.
Koaddurment nosesnoro nervicteus (nanee — KIT/1) rermoBoit mammasl. [{ukn Kapro u ero KITJ]
326 Bropoii 3akoH TepMmoauHaMmuku. HeoOpaTtumocTh mpolieccoB B mHpupoje. TerioBble ABUraTeld. DKOJOTHYECKHUE,
POOJIEMBI TEIIOAHEPTETHKU
3.2.7 TexHuuyeckue ycTpoiicTBa: ABUraTelb BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED
3.2.8 [IpakTuueckue padboTsl. 3MepeHune yaenbHOM TemI0EMKOCTH
AT'PEI'ATHBIE COCTOAHNWA BEILIECBA. ®A30BbIE I[TEPEXO/IbI
331 [lapooOpa3zoBaHnue M KoHJeHcauus. VcnapeHue W KuneHue. YJelbHas TemsoTa napooOpa3oBaHUs. 3aBHCHUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JAaBJICHUS
3.3.2 AOCOIOTHAS M OTHOCUTENNbHAS BIAKHOCTh BO3Ayxa. HacklleHHbIH nap
333 TBépnoe teno. Kpucramnmueckue u amopdHble Tesna. AHU30TPONMS CBOWCTB KpuUCTaoB. JKHJKHE KpHUCTaJIbI.
3.3 CoBpeMeHHbIE MaTepHalIbl
3.34 [1naBneHue M KpUcTaJUIM3aLus. Y JesibHas TerioTa riasiaeHus. Cyonumanus
3.35 YpaBHEHME TEII0BOTo OanaHca
336 TexHnyeckue ycTpOHCTBA: TMTPOMETP M ICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU IIOJIyYEHUS COBPEMEHHBIX
MaTepHajoB, B TOM YHCIIE€ HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUU
3.3.7 [IpakTryeckue paboTel. Mi3Mepenue BIaXXHOCTH BO3/1yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 DJIEKTpU3alus TeJl. DICKTPUUECKUH 3apsia. [[Ba BUa 3JEKTPUUECKUX 3apsiioB
4.1.2 [ [poBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN
4.1 4.1.3 3aKOH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
41.4 B3aumoneiicteue 3apsioB. 3akoH Kynona
415 OnexTpuueckoe mnosie. Hampspk€HHOCT anekTpuyeckoro nois. [IpuHiun cynepno3unuu. JIMHUM HanpsKEHHOCTH

QJICKTPHUYICCKOIO I10JIA




Kon

Koz NpoBepsieMo IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasjiena
ro 3JieMeHTa

4.1.6 PaboTa cuin anekrpoctaruyeckoro nosst. [lorennuan. PazHocts noreHnuanon

4.1.7 [[pOBOAHMKY M TUAIEKTPUKH B TOCTOSSHHOM JJIEKTPUYECKOM IoJ1e. JAu3IeKTpuiecKas IpOHULIAEMOCTh

4.1.8 DnexkTpoéMKocTh. KoHeHncaTop. DneKTpoEMKOCTD MJIOCKOTO KOHAEHCATOPa. DHEPTHsl 3apsHKEHHOTO KOHIEHCATOpa

419 TexHnueckue ycTponcTna: SMEKTPOCKOLL, SNEKTPOMETP, SNEKTPOCTATHIECKAH. 3AITHTA, 3a3EMICHHE JIEKTPOIIPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN ITPUHTEP

4.1.10 [IpakTrueckue paboTsl. U3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa

NOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX CPEJIAX

421 Y cl10BHS CYIIECTBOBAHMS MIOCTOSIHHOTO AJIEKTpUdecKoro Toka. Mcrounnku toka. Cuna toka. IlocTossHHBIN TOK

4.2.2 Hanpspokenue. 3akon Oma 17151 yyacTka Lenu

4.2.3 JIEKTPUUECKOE COIIPOTUBIICHHE. Y IEITBHOE CONPOTUBIICHNE BEIIECTBA

4.2.4 [locnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB

4.2.5 PaboTa snekTpuyeckoro Toka. 3akon J[xoyns — Jlenna

4.2.6 MONIHOCTD JEKTPUIECKOTO TOKA

427 hileKTpoABIKYyIas cuia (nanee — 9/1C) n BHyTpeHHee CONpOTHBIIEHHME UCTOYHUKA TOKa. 3akoH OMa i MOJTHOMN
(3aMKHYTOI) 351eKkTpuueckoil nenu. Koporkoe 3ambikanue

49 428 OJEKTPOHHAs MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb CONPOTHUBJIECHHS METAUIOB OT TEMIIEPATYpHI.

CBepXnpoBOIUMOCTD

4.2.9 DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA IEKTPOHHBIX ITyYKOB

4210 [TonynpoBonnuku. CoOcTBeHHass M MNpHUMECHass MPOBOJUMOCTb HOJIYHNpoBOAHHKOB. CBoiicTBa P-N mepexoja.
[los1ynpoBOTHUKOBBIE TPUOOPHI

4211 JNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DIEKTPOIUTHYECKAS TUCCOLMALINSL. DIEKTPOIN3

4212 DJIEKTPUYECKHM TOK B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATENBHBIN pa3psii. PazauuHbIe THUITBI CAMOCTOSATEIBHOTO
pazpsaa. Monaus. [1nazma
TexHuueckue ycTpoiicTBa: aMrepMerp, BOJIBTMETpP, PEOCTaT, UCTOYHUKHM TOKA, DJICKTPOHArpeBaTelbHbIe MPUOOPHI,

4.2.13 PIICKTPOOCBETUTENIbHBIE TIPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN IO, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,

[TOJTYITPOBOTHUKOBBIA N0/, TaTbBaHUKA




K Kon
oA npoBepsieMo IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pa3nena
ro 3J1eMEeHTAa
[IpakTiueckue padboThl. M3ydueHne cCMEIIaHHOTO COSIMHEHHS PE3UCTOPOB.
4.2.14
3mepenne 3/1C ncTOYHMKA TOKA U €r0 BHYTPEHHETO conpoTuBiieHus. Habmoaenne anexrpoiusa
11 KIIACC
K Kon
oA NpoBepPsIeMOro IIpoBepsiemble 3J1€eMeHTHI CO/IEePKAHUS
pa3nena
3JIeMEHTa
4 SQJIEKTPOAMHAMUKA
MATHUTHOE IIOJIE. 9JIEKTPOMAT'HUTHAA UHAYKIMA
43.1 [TocTostHHBIE MarHUTHI. B3anmo ielicTBHE MOCTOSTHHBIX MarHUTOB
432 MaruutHOEe noJsie. Bexkrop mMarHuTHOM MHAYKUMH. [IpuHuun cynepno3uuuu. JIMHUM MarHUTHOM WHIAYKLHH.
KapTuHa nuHMII MAarHUTHON MHTYKIIMH TTOJISI TOCTOSTHHBIX MAarHUTOB
433 MarHuTHO€E 1oJie MPOBOJHUKA ¢ TOKOM. KapTuHa JNMHUI NOJI JIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO
KOJIbLIEBOT'O MPOBOAHMKA, KaTyIIKK ¢ TOkOM. OnbIT Dpcrena. BzaumoaeiicTBue npoBOJHUKOB C TOKOM
4.3.4 Cuna Ammnepa, €€ MOlyJIb U HaIlpaBJIEHUE
4.3 435 Cuna Jlopenna, e€ MOyJib U HampalieHUue. J[BUKEHUE 3apsHKeHHOM YacTUIIbl B OJHOPOAHOM MAarHUTHOM ITOJIE.
o Pabora cuisl Jlopenia
4.3.6 SIBnEeHNE IEKTPOMArHUTHON UHAYKIIMU
4.3.7 [loTOK BEeKTOpa MArHUTHOW MHAYKLIUN
4.3.8 O J1C unaykuuu. 3aKoH 31EKTPOMarHUTHOM MHAYKIUK Papanes
43.9 Buxpesoe anekrpuueckoe noje. IIC MHAYKIUU B MPOBOJHUKE, JBHKYILEMCS MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM T10JIe
4.3.10 [TpaBuio Jlenma




Kon

Kon NpoBepsieMoro IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
pasjiena
3J1eMeHTa

4.3.11 NHIyKTUBHOCTD. SIBieHNe camouHaykuun. DJIC caMOuHIyKIII

4.3.12 DHEPrusi MArHUTHOTO TOJISI KATYIIKH C TOKOM

4.3.13 JJIEKTPOMarHUTHOE TI0JIe

4314 TexHuueckue yCTPONCTBA: MOCTOSHHBIE MArHMTBI, 3JIEKTPOMAarHUTHI, JIEKTPOJBUraTeNlb, YCKOPHUTEIH
HJIEMEHTAPHbBIX YaCTHUL], UHAYKI[MIOHHAS 11€Yb

4315 [IpakTiueckue paboThl. MI3yueHrne MarHUTHOTO 10JI KaTyIIKU ¢ TOKOM. MccnenoBanue NeNCTBUS TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKoM. McciieioBanue siBIE€HUS 3J1€KTPOMAarHUTHONW MHTYKIIMU

5 KOJIEBAHU S U BOJIHBI
MEXAHNWYECKUE N 9JIEKTPOMATI'HUTHBIE KOJIEBAHUA

511 KonebarenbHas cucrema. CBoOoaHbIe KOeOaHus. ["'apmonndeckue konedanus. [lepros, yactora, aMIuTyaa u
(aza konebanui

5.1.2 [ Ipy>kxnHHBIN MasTHUK. MaTeMaTU4eCKU MasiTHUK

513 YpaBHeHHE rapMOHUYECKUX KoJIeOaHuH. Kunemarnueckoe
1 TMHAMHYECKOE ONMCaHHEe KOoJeOaTeabHOI 0O IBUKEHUS

514 [IpeBparieHre 3Hepruy Npyu rapMOHNYECKUX KoneOaHusaX. CBsA3b aMIUIUTYAbl KOeOaHUI UCXOIHOM BEIMYMHBI C
aAMIUTUTY/IaMHU KoJieOaHul e€ CKOPOCTH M YCKOPEHUs

51 515 KoneOarenbublit  KOHTYp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KOJeOaHUS B HICAIBHOM KoOJIeOaTelbHOM

KOHTYpE. AHAJIOTUSI MEXly MEXaHUYECKHUMHU U JIEKTPOMAarHUTHBIMU Kosebanusamu. @opmyna Tomcona

5.1.6 3aKOH COXpaHEHHUs PHEPTUH B HJICAIbHOM K0JIeOAaTeIbHOM KOHTYpe

517 BriHyX1eHHbIE MexaHnuyeckre koieOanus. Pezonanc. PesonancHast kpuBasi. BeIHyX/1€HHBIE 3JIEKTpOMarHUTHBIE
KoJIe0aHuUs.

518 [lepemennslil Tok. CHHYCOUAAIbHBIN IEPEMEHHBIN TOK.

5.1.9 MOIHOCTh IEPEMEHHOI0 TOKA. AMIIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAPSYKEHUS
Tpancdopmarop. [IpousBoacTBo, mnepegadya u NMOTPEOICHUE JICKTPHUUYECKON IHEPTUU. DKOJOTHYECKUE PUCKU

5.1.10 [IpY [IPOU3BOJICTBE 3JIEKTPUUECKON 3Hepruu. KynpTypa HCNONb30BaHMUS 3JIEKTPOIHEPIMU B IOBCEIHEBHOM

KU3HU




Kon

Kon NpoBePsIEMOro IIpoBepsieMble 31eMEHTBI CO/IePKAHUS
pasnea
Jj1eMeHTa
5.1.11 TexHuueckue ycTpoicTBa: ceiicMorpad, dJIeKTpUISCKUN 3BOHOK, IMHUM AJICKTpoIepeaq
[IpakTiueckue padboTsl. McciieoBanue 3aBUCUMOCTH Mepro/ia MalbIX KoJeOaHui Ipy3a Ha HUTHU OT JAJIMHBI HUTH
5.1.12 1 Macchl rpy3a. VccnenoBanue mepeMeHHOro TOKa B IETH U3 MOCIEA0BATEIbHO COSAMHEHHBIX KOHIEHCATOPA,
KaTyIIKA U PE3UCTOpa
MEXAHNWYECKUE N SJIEKTPOMATI'HUTHBIE BOJIHbI
501 MexaHUYecKnue BOJIHBI, YCIOBUsI pactnpoctpaneHus. [lepuon. CkopocTs pacnpocTpaHEHHs] W JJIMHA BOJHBI.
[lorepeyHble U TPOAOIBHBIE BOTHBI
5.2.2 HNHutepdepennius u qudpakius MEXaHHUYECKUX BOJTH
5.2.3 3Byk. CkopocTb 3ByKa. I pomkocTs 3ByKa. Beicota Tona. TemOp 3Byka
524 JJEeKTPOMarHUTHbIE BOJHBI. YCJOBUS M3JIY4EHHUS DSJICKTPOMArHUTHBIX BOJH. B3auMHas opueHTaus
5.2 BeKTOpOB E, B 11 v B 371eKTpOMaruuTHOM BOJIHE B BaKyyMe
505 CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPAXKEHME, MpEJOMIICHUE, MoJspu3anus, Audpaxius, UHTepdepeHLus.
CKOpPOCTB JIEKTPOMArHUTHBIX BOJTH
5.2.6 [I1kana 3eKTpoMarHuTHHIX BOJIH. [IpMeHeHe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY
5.2.7 [TpuHIMTIBI paAMOCBSI3M U TEIEeBUICHUA. Patnonokanus. DIeKTpOMarHuTHOE 3arpsi3HEHHE OKPYIKaIoIIeH cpeIbl
528 TexHnueckue ycTpoiicTBa: My3bIKalbHble HHCTPYMEHTBI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE U MEAMLIMHE,
panap, paauonpuéMHUK, TEIEeBU30p, aHTeHHa, TesedoH, CBU-neup
OIITUKA
5.3.1 [IpsiMmosinHEtHOE pacpocTpaHeHHe CBeTa B OJTHOpOIHOMU cpeze. JIyu cBera
532 OTtpaxeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n300pakxeHui B MIOCKOM 3epKaie
5.3.3 [Ipenomiienne cBeTa. 3aKOHBI TPEIOMIIEHUS CBeTa. AOCOIOTHBIN MOKa3aTeab MpeIoMIICHUS
5.3 534 [TomHOE BHYTpeHHee oTpaskeHue. [IpenenbHblil yroi MoJHOro BHYTPEHHET0 OTPaXEeHUs
5.35 Jlucniepcus cera. CroxkHBIN cocTaB Oenoro ceera. [{Bet
CoOuparomue M paccenBaronye JUH3bL. ToHkasg nuH3a. DOKYyCHOE pacCTOSHUE M ONTHYECKas CHJIa TOHKOH
5.3.6 3Bl [locTpoeHue M300pakeHUi B COOMpPAIONIMX M pacceuBaromux JuH3aX. DopMyna TOHKOW JIMH3BI.

VBenuueHue, JaBacMoe JIMH301




Kon

Kon NpoBePsIEMOro IIpoBepsieMble 31eMEHTBI CO/IePKAHUS
pasnea
Jj1eMeHTa
5.3.7 [Ipeaernbl TpUMEHUMOCTH T€OMETPUYECKON ONITUKH
538 uTepdepennus cera. KorepeHTHble HMCTOYHMKH. YCIIOBHS HaOMIOJEHHUS MaKCUMyMOB U MHUHMMYMOB B
MHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB
539 Jludpakus csera. JudpaknuonHas pemeéTrka. YciaoBue HAOMIOACHUS TIABHBIX MAaKCUMyMOB TpPH TaJCHUU
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY
5.3.10 [lonspuzanus cera
5311 TexHuueckue ycTpoWcCTBa: OUKHM, Jyna, (oToanmapar, HPOEKLHMOHHBIN ammapar, MHUKpPOCKOIN, TeJIeCKOIl,
BOJIOKOHHAs ONTHKA, U(PpaKIMOHHAs peIETKa, MOJIPOU
5312 [IpakTuueckue padotel. 3mepenue nokaszarens npenomiienus. VccnenoBanue cBOWCTB H300payKEHUH B JIMH3aX.
HabmtoneHue nucnepcun cBeTa
SJIEMEHTAHI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
6.1 ['paHMIIBI MPUMEHUMOCTH Kjaccuueckoil mexaHuku. [locTynmaTsl T€OpUMM OTHOCHTEIBHOCTHU: WHBAPUAHTHOCTD
6 MOJTyJIsl CKOPOCTH CBETa B BaKyyMe, IIPUHIIAIT OTHOCUTEIIEHOCTH DHHIITEHHA
6.2 OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH U COKPAIIEHUE JTUHBI
6.3 JHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI
6.4 CBsI3b Macchl C 3HEpruel 1 UMITyJIbCOM CBOOOHOM YaCTULIbl. DHEPTHsI TOKOS CBOOOIHON YaCTHIIbI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOU OIITUKU
711 @®ortonsl. opmyna [Inanka cBs3u s3HEeprun GOTOHA C €0 YaCTOTOW. DHEPIus U UMIYJIbC POTOHA
7.1.2 OTkpeiThe U uccnenoBanue porordpdexra. Onbitel A.I'. Ctonerosa. 3akoHb! poTodddexra
7.1 7.1.3 Ypasuenue DitHmreitHa 1151 hoTodpdexra. «KpacHas rpanuia» hotoddpdexra
7.1.4 JlaBnenue ceera. OnbiTel I1.H. JIeObeneBa
7.1.5 XUMHUueckoe IeHCTBHE CBETA
7.1.6 TexHuueckue ycTpoicTBa: OTO3IEMEHT, (POTOAATUHK, COTHEUHAs OaTapesi, CBETOIUO
79 CTPOEHHME ATOMA
' 7.2.1 Mopenb aroma Tomcona. OnbiTel Pesepdopa mo uccienoBanuio cTpoeHust atroma. [limanerapHas Mozelb aToMa




Kon

Kon NpoBepsieMoro IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
pasjiena
3J1eMeHTa

799 [loctynatel bopa. U3nydenue u morsiouieHrue (OTOHOB MPU MEPEXo/ie aToMa C OJHOTO YPOBHS SHEPIUU Ha
npyroii. Buasl ciektpoB. CrieKTp ypoBHEH SHEPruu aTromMa BOJA0po/ia

723 BonHoBble cBoiicTBa yactuil. Boinsl ne bpoitna. KopryckynspHo-BonHOBOM ayanusm. Judpakuus 31eKTpOHOB
Ha KpUCTaJl1ax

724 CroHTaHHOE M BBIHYKJEHHOE U3TTy4eHHe. Y CTPOHCTBO U MPUHIIUII PabOTHI Jiazepa

7.25 TexHuuyeckue ycTpoicTBa: CIEKTPAJIbHBIN aHaINU3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6 [IpakTrueckue paboTel. HabmroaeHue TMHEHYaToro crekTpa

ATOMHOE A1PO

7.3.1 MeToabl HAOMIOACHUS U PETUCTPAITUH JIEMEHTAPHBIX YaCTHI]

739 OTtkpbiTHE paanoakTuBHOCTU. OnbITel Pesepdopna mo ompeneneHuio coctaBa pajdOaKTUBHOTO H3ITy4EHUS.
CBoiicTBa anb(a-, 6eTa-, raMMa-u3IydeHus. BiusHue paguoakTHBHOCTH Ha )KUBbIE OPTaHU3MBbI

733 OTkpbiTHE ITpOTOHA M HellTpoHa. Hykimonnast monens sigpa I'eiizenOepra — MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M3oromnsl

734 Anbda-pacnan. DIeKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. ['amma-uznydeHue. 3aKOH paJMOaKTHBHOIO

7.3 pacrnaga

7.3.5 OHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl sapa

7.3.6 AnepHble peakuuu. JleneHne U CUHTE3 sAep

737 AnepHbii peaKT(ip. TepmosinepHsblii cuaTe3. [1po0iaeMbl U NEPCHEKTUBHI SAEPHON SHEPTreTUKH. JKOJIOTUYECKHE
ACTIEKTBI SIIEPHOM SHEPTETUKH

7.3.8 JnemMeHTapHble YacTULbl. OTKpBITHE O3UTPOoHA. DyHIaMEHTAJIbHBIE B3aUMOIEHCTBUS

7.3.9 TexHuueckue ycTpoiicTBa: 103UMETp, kamepa BuibcoHa, siaepHblil peakTop, aToMHas 6omba

7.3.10 [TpakTuueckue padboTsl. MccienoBanue TPEKOB YaCTHIL (110 TOTOBBIM GoTorpadusim)

OJIEMEHTHBI ACTPOOU3UKU
8 8.1 Bun 3Bé3aH0T0 HeOa. Co3Be3ausl, IpKue 3BE3/IbI, IIIAHETHI, X BUANMOE JIBIKCHUE
8.2 Conneunas cucreMa. [lmanersl 3emMHON rpynmbl. [InaHeTBI-TUTaHTBI U UX CIIyTHUKH, KAPJIMKOBBIE IJIAHETHI.

Maubie Tesra COTHEUHOU CUCTEMEI




Kon

Koxn
NpoBePsIEMOro IIpoBepsieMble 31eMEHTBI CO/IePKAHUS
pasnea
Jj1eMeHTa
8.3 Comnnue, ¢potocdepa u atmochepa. ConHeuHas aKTUBHOCTh
8.4 M crounuk sHeprun CoJiHIa v 3BE311

3BE3bI, MX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETHUMOCTb, pAJUYC, TEMIIepaTypa, HX B3aUMOCBS3b.
8.5 JlnarpaMma «CHEKTPaJIbHBIM KJacC — CBETUMOCTbY». 3BE3/bl IJIABHOM I10CIIEOBATEIbHOCTU. 3aBUCHUMOCTh
«Macca — CBeTUMOCTbY ISl 3BE3/] II1aBHOM MOCIIEN0BATEIbHOCTH

BHyTpeHHee cTpoeHue 3BE3]1. COBpEMEHHbIE IPEACTABICHUS O NPOUCX0XKAECHUHU U dBoronun ColHLA U 3BE3.

8.6 .
JTarbl KU3HU 3BE3]T

87 Muneunsiid [Iyte — Hama 'anaktuka. CniupanbHas cTpykTypa ['anakTuku, pacnpeneneHue 3BE3[, ra3a U MbLIN.
[Tonoxenne u nerxenne Connna B ['anaktuke. [Inockas u cheprudeckas noacucremMs! I aakTuku

8.8 Tunel ranaktuk. Pagroranaktuku u kBazapbl. YEpHbIE OBIPHI B SAPAX TAIAKTHK

8.9 Bcenennas. Pacimmmpenue Bceenennoii. 3akon Xa06isa. Pasberanue ramaktuk. Bospact u paguyc Bceenennoid,

' Teopus bonbiioro B3psiBa. Mogens «ropsiueit BeenenHoln». PenmnkToBoe n3nydeHue
8.10 MacitabHast cTpykrypa Beenennoit. Meraranaktuka. Hepeménnbie mpo6ieMbl aCTPOHOMUU

MPOBEPAEMBIE HA ET'3 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOMW OBPA30BATEJ/JIbHOM ITPOTPAMMBI CPEJHETO
OBIIEI'O ObPA3OBAHHUA

Kon
IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJbTAaTaM OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NMPOrpaMMbl
MPOBEPSIEMOT0
poBep cpeaHero o01ero o0pazoBaHus
TpeOoOBaHMS
1 CdopMUpOBaHHOCTH YMEHHI pacrio3HaBaTh GU3HUECKHUE SIBJICHUS (TIPOIECChI) U OOBIACHITH MX Ha OCHOBE M3YYECHHBIX
3aKOHOB




Kon
MPoBePSIEMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHHUSI K NPEAMETHBIM Pe3yJbTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
cpeHero oo1ero oopa3oBaHus

BJIEI[[GHI/Ie OCHOBOIIOJIararomuMun (1)I/I3I/I‘-ICCKI/IMI/I IOHATHUAMU U BCJIIMYHMHAMHU, XaAPAKTCPUIYIOIIUMU (I)I/I?;I/I‘-IGCKI/IC

MPOLIECCHI

CpopMUpOBaHHOCTh YMEHUHN TPUMEHSTH 3aKOHBI KJIACCHYECKON MEXaHUKHU, MOJICKYJISIPHON (DU3UKU U TEPMOAUHAMUKH,
ANEKTPOAMHAMUKH, KBAaHTOBON (U3MKM JUIsl aHaIW3a U OOBSICHEHUS SBICHUN MHKPOMHpPA, MAaKpOMHpa M MEraMupa,
pasnuyath ycloBUSL (TpaHUIBl, OOJNACTH) MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, MOHUMAaTh BCEOOILIUI XapakTep
(yHIaMEHTAIBHBIX 3aKOHOB W OTPAHMYECHHOCTHh WCIIOJIH30BAHUS YACTHBIX 3aKOHOB; aHAIM3HPOBATh (DHU3HUECKUE
IIPOLIECCHI, UCIOJIB3YS OCHOBHBIE MOJIOKEHUS, 3aKOHBI

M 3aKOHOMCPHOCTHU

ChopmupoBaHHOCTH YMEHHUS Pa3InyuaTh YCIOBUS MIPUMEHUMOCTH Moieel (pU3NUeCKHX Tell U MPOIecCOB (SIBICHHI)

CdopMUpOBaHHOCTH YMEHHUSI pelIaTh pacYETHBIC 3a/1a4 C IBHO 3aJJaHHON M HESABHO 3a/IaHHON (DPM3HYECKON MOJIEIBIO:
Ha OCHOBAaHWHU aHajW3a YCJIOBHUS BBHIOMpPATh (U3MUECKHME MOJENIM, OTBEUAIolIUe TPEOOBAHUSM 3aJaud, MPUMEHSTHh
(hopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U TIOCTYNAThl (PU3UYECKUX TEOPHl MPU UCTIOIH30BAaHUN MaTeMaTHYECKIUX METOJI0B
pemieHust 3agad, NPOBOJUTH PACU€Thl HAa OCHOBAaHUM MMEIOLIUXCS JIaHHBIX, aHAJIU3UpOBaTh PpPE3YyJIbTaThl

Y KOPPEKTUPOBATh METOJIBI PEIIECHUS ¢ YYETOM IOJIYYEHHBIX PE3YyIbTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolMe NMPUMEHEHHs] 3HAHUN U3 pa3HbIX pa3/esioB HIKOJBHOTO Kypca (pU3MKH,
a TaK)K€ MHTETPallMy 3HaHUW U3 APYTHUX NPEIMETOB €CTECTBEHHOHAY4YHOI'O [IUKJIA: BBICTPAUBATH JIOTHYECKYIO LIETIOYKY

paCCY)KI[CHI/Iﬁ C OHOpOfI Ha U3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U (pI/I3I/I‘{eCKI/IC SABJICHUA

Brnanenne oCHOBHBIMH METOJIaMH HAayYHOT'O TO3HAHUS, UCIOIb3yEMbIMU B (PU3UKE: IPOBOJUTH MPSIMbIE U KOCBEHHBIE
u3MepeHus: (PU3MYECKUX BEJMYHMH, BbIOMpas ONTUMAJbHBIA CIOCO0 HM3MEPEHUs M HUCHOJb3YS WU3BECTHBIE METOJbI
OLIEHKH MOTrPEUIHOCTEN U3MEPEHH, TPOBOJUTH HCCIEA0BAHNE 3aBUCUMOCTEN (PU3NYECKUX BEIMYHMH C UCIIOJIb30BAHHEM
NPSIMBIX H3MEpPEHHH, OOBACHATH IMOJYYCHHbIE PE3YyJIbTaThl, MCIONB3YS (PU3MUYECKHE TEOpPHH, 3aKOHBI W MOHATHS, U
JenaTh BBIBOJBI; COONIIONATh MpaBuiia OE30MacHOr0 TpyAa NpPHU MPOBEACHUU MCCIEJOBAHUN B paMKax y4eOHOTO

HKCIIEPUMEHTA U Y4eOHO-HCCIIEIOBATENBCKOM AESITEIbHOCTH C UCIIOJIb30BaHUEM HU(POBBIX U3MEPUTEIBHBIX YCTPOUCTB




Kon
MPoBePSIEMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHHUSI K NPEAMETHBIM Pe3yJbTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
cpeHero oo1ero oopa3oBaHus

1 J1a00paTopHOro 000PYIOBAHUS

ChopmupoBaHHOCTH YMEHUH aHATM3UPOBATH U OIEHUBATH MOCIICJCTBUS OBITOBOW M MPOU3BOJICTBEHHON JCATEIHLHOCTH
YEJIOBEKa, CBA3AHHON € (DU3MYECKUMM MPOIECCaMHU, C TMO3MIMK IKOJOTHYECKON O€30macHOCTH; MPEACTABICHUM O
paloHaIbHOM MPUPOONONIB30BAHUM, a TaKXKe Pa3yMHOM HCIOJIb30BAaHUHM JOCTHUKEHH HAYKH W TEXHOJOTHH Ui

L[anLHeﬁmero Pa3BUTHA YCIIOBCUYCCKOI'O O6H.I€CTBa

OBnazeHne pa3aUYHBIMU CrIocoO0amu paboTel ¢ MH(pOpManued (U3NYECKOro COAEPKAHUS C HUCIIOJIB30BAHUEM CO-
9 BPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHI; Pa3BUTHE YMEHUN KPUTHUECKOIO aHalIM3a M OLEHKH JIOCTOBEPHOCTHU

noJiydaeMoit nudopmanuu

Cq)OpMI/IPOBaHHOCTB YMCHI/Iﬁ MNPUMCHATH OCHOBOIIOJAraromue aCTpOHOMHUUYCCKHUE IOHATHA, TCOPHUU W 3aKOHBbI JIA

10 aHalmM3a U OObICHEHHUS q)HSH‘leCKI/IX mponeccoB, MpOUCXOAAINNX Ha 3Bé3,I[aX, B 3BE3HBIX CHUCTEMAX, B MCXKTAJIaKTHU-

4eCKOH cpejie; ABUKEHHs HEOECHBIX TeJ, IBOIIOLMNH 3BE3/1 U BeeneHHon

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabnbie IIpakTuyeckue
n/n NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI

Bbub6mmoreka [JOK

11 H i
BYTHBIH METOA TOSHAHIA TIPHPOIAL 0 https://m.edsoo.ru/f16b68d7

Htoro no pazneny 6



https://m.edsoo.ru/f16b68d7

Pa3nean 2. MEXAHUKA

2.1 Kunemarika 10 1 hBtPtI:sJ:I/P/I;f;;gg/I;ﬁbGSd?

22 Jlunamuxa 10 fgfﬁfﬁgﬁﬁmew

2.3 Cratuxa t8épaoro Tena 5 ! nggllj;f;igg/l:mb%d?

2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 ngg;ﬁf:;ig S/I]flﬁbagm
Hroro no pazneny 35

Paznes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

N bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 httos://m.edsoo.ru/fL6b68d7
bu6nmoreka [JOK
3.2 TepmonnHamuka. TenioBbie MalIMHbI 20 1 httos://m.edsoo.ru/fL6b68d7
33 ArperaTHble cocTosiHUS BeniecTBa. dazoBbie 14 1 bubnuoreka [IOK
' HEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 49
Paznen 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
41 ISKTPHIECKOE NOe 24 1 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 24 1 https://m.edsoo.ru/fL6b68d7
bubmuorexa [JOK
43 Torit B pasTiHBIX cpeax 6 https://m.edsoo.ru/f16b68d7

Hroro no pazgeny o4



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

Paznea 5. PU3HNUYECKHAN MPAKTUKYM

. bu6mmoreka [IOK
>l OUSMHCCKHH MpaKTHKyM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6mmoreka [IOK
Peseparioe pems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



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

11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne = HaumeHoBaHme
(undposbie)
n/  pa3sgesioB H TeM Becer  Kourpoabn = Ilpakruueck
oOpa3oBaTe/ibHbIE
n NporpaMmel 0 ble padoThI ue padoTsl
pecypcbl
Paznen 1. JIEKTPOJAUHAMUKA
bubnunorexa LIOK
1.1 MarauTHoe moJje 14 https://m.eds00.ru/39859
efl
DIEKTPOMAarHuTH bubmorexa LIOK
1.2 P 13 1 https://m.eds00.ru/39859
ast UHAYKLUS of1
Htoro no pazneny 27

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

MexaHuveckue bubmorexa LHOK
2.1 10 https://m.eds00.ru/39859
KoJieOaHus
efl
DJIEeKTPOMAarHuTH Bubmiorexa OK
2.2 P 15 https://m.eds00.ru/39859
bl€ KOJIEOaHUs
efl
MexaHn4ecKue u bu6nmorexa LIOK
2.3 AIIEKTPOMAarHuTH 10 1 https://m.eds00.ru/39859
bI€ BOJIHBI efl
bubmmoreka IIOK
2.4 OnTuka 25 1 https://m.eds00.ru/39859
efl
Hroro no paszneny 60

Pasnea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 Ocuoset CTO

Hroro no pasaeny

5 1

5

bubnunoreka LIOK
https://m.edso00.ru/39859
efl

Pa3znesn 4. KBAHTOBAS ®PU3UKA

KopnyckynsipHo- bu6muoreka [JOK
4.1 BOJIHOBOM 15 https://m.eds00.ru/39859
yaan3M efl
but6mmorexa [IOK
4.2 ®dusuka aToma 5 https://m.eds00.ru/39859
efl



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

duznka
aTOMHOTO si7pa 1

bu6nmoreka [IOK

4.3 5 https://m.eds00.ru/39859
3JIEMEHTAPHBIX
efl
YaCTHII
Uroro mo pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

DJIEeMEHTHI bubmuorexa [JOK
5.1 aCTPOHOMMUH U 12 https://m.eds00.ru/39859
acTpou3uku efl
Wroro no pazueny 12

Paznen 6. PU3HUYECKUN MPAKTUKYM

DrsHIecKuil bubnunoreka LIOK
6.1 16 16 https://m.eds00.ru/39859
PaKTUKYM
efl
Htoro no paznemny 16
Pa3znen 7. OGOBIIAIOIIEE IOBTOPEHUE
CucremMaruzanus
1 000011IEHNE
MPEIMETHOTO
COJIepPIKaHUS U
OlILITa bu6nmorexa LIOK
7.1 15 https://m.eds00.ru/39859
eI TEIILHOCTH, of1
nproOpeTEHHOTO o
IPYU U3yYCHHUH
Kypca pusuxu 10
— 11 xaccoB
Hroro no pazgeny 15
bubnmorexa LIOK
PesepBHOE Bpems 10 https://m.eds00.ru/39859
efl
OBIIEE
KOJIMYECTBO
YACOB I10 170 16

[NPOT'PAMME



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

['paduk O1eHOYHBIX Tpoueayp cpeaHero oduiero oopasosanuss MAOY "Umxenepusiii muueit HI'TY"
B 2025-2026 yueOHOM TOIY
(rpacduk KOHTPOJBHBIX PadbOT)

YpoBeHb
Koxn-Bo . Kiaccet
[Tepuon Jara . dhenepanbHBIN/
But orienouHoi nporeaypb BpPEMEHH Ipenmer . | (MOKHO ¢
NPOBEICHHS NPOBEICHHS PErnoHaIbHbIIN/ .
(ak.gac) . o JUTEPON)
JMLEHCKHIA
| Hexens OueHoOYHbIE MPOLETYPHI He

NPOBOASTCS ¢dusuka

08.09.2025 | BxojHast KOHTpOJIbHAs paboTa 1 ¢usnka JIUIIECKHUI 9

2 Henens 11 cents10ps | BxoaHas KOHTpoJbHAs paboTa 1 busnka JIMIEHCKHIA 8

11 CenrsGps | BXOAHAA KOHTPOIbHAs paGoTa 1 11

P ¢du3nka JTULENCKUI

3 Hexens 19 CenTs6ph BxonHas KoHTposbHas pabora 1 10
¢du3nka

8 Henens 24.10.2025 "MexaHU4ecKoe IBUKEHUE U 1 9

T Croco0bI ero onucanus" (dbuszuka JTUTEACKUI

24 OxTa0pb | nUHAMMKa 1 ¢usnka 10

9 Henens 27 Okts10pp | MarautrHOE moe. SMU 1 busnka 11

11 venensa 21 Hos6pn MeXaHuKa 1 busnka 10

12 nepens 27 Hos0ps TenJI0BbIe ABJICHUS 1 busuka TUIecKuit 8

13 nenens 1 Jlexabpp «MeXaHNUecKOe IBHKEHUE 1 busuka JIULEeHCKUi 7

8 Jlekabpp | KoneGanus 1 dusnka 11

14 uenens KonTponbnas padora 1o teme

11.12.2025 «3axonsl HproToHaY . ¢rsnka JMUEHCKIHI i

22 Jlexabpp | MKT 1 dusnka 10

16 nenens 25 JTexabpb KadenpanbHas koHTposIbHAs 1 11
p pabota ¢buznka

19 nenens 29.01.2026 KoHTposbHas padoTa 1o Teme 1 ¢dusnka JIALICUCKUI 9




"B3auMogeicTBue Tel. 3aKOHBI
coxpaHeHus"

K.p. «Macca u cuna.

5 ®deBpaib o 1 N 7
20 uenens B3aumopeiicteue Teny ¢dusnka JIMLICUCKUH
7 ®eBpainb TEPMOIMHAMHKA 1 busnka JTULEHCKUI 10
21 nepens 10 deBpansa | saeKkTpHYecKHe SIBJICHUS 1 dusnka TUTICHCKU 8
20.02.2026 {(OHTpOJ‘IBHaSI paboTta :10 TeMe 1 9
23 Henens KosieGauus 1 BOJIHBI ¢busnka
24 ®eBpanb | OnTuka 1 busnka 11
K.p. «/laBnenune. Cuina
26 Henens 19 Mapt Apxumena. Y crnoBus IIaBaHus 1 7
TEID (dhuszuka JINLEACKAN
29 Henens 15 anpenst 3aKOHbI IOCTOSIHHOTO TOKA 1 (dbuszuka JAIEHCKUI 8
17 Atipens | KanToBas Qusnka 1 pusuka 11
30 Henens 23 anpeast | BIIP 2 ¢usnka denepanbHbIi 8
31 menens 30 anpens | BIIP 2 110 BHIOOPY | (esepabHbIi 7
32 menens 7 Maii HMrorosas KOHTpOJIbHAs paboTa 2 ¢usuka 11
K.p. «Pabora. MomHoOCTb.
11 Mai Oueprus. [IpocTeie 1 7
MEXaHU3MBD» ¢busnka JIMIEeNCKUi
33 Henensg
. Hrorosas KonrpoabHas
15.maif 1 .. 8
pabora (dbuszmka JTUTIEHCKUI
14 Maii Hrorosas K.p. 1 busnka JUTEHCKUi 7







