MyHnunumnansHoe 0r0KeTHOE 0011e00pa3oBaTeIbHOE YUPEKICHUE

«Ceprueso-Ilocaackas rumaasust uMmenn U.b.OabouHCKOT0»
141300 r. Ceprues [locan, yi. Boznecenckas, jom 30A

OBPA3OBATEJIbHAS ITPOTPAMMA
CPEJJHEI'O OBILIET'O OBPA3OBAHUA

B COOTBETCTBUU @I'OC COO U ©OII COO
Yrepxnaena 30.08.2023r.

[TpoToKoJ IeAarorn4eckoro coBeTa

ot 30.08.2023r. Nel

ITpukas ot 30.08.2023 No284

C M3MCHEHUSMH, YTBEPKICHHBIMH IMPUKA30M OT
30.08.2024r. Ne278

[TpoTOKOJI IEIarornyeckoro coBeTa

Ot 30.08.2024r. Nel

npuka3om ot 29.08.2025r. Ne242

[TpoToKoI MeAarorn4eckoro coBeTa

Ot 29.08.2025r. Nel

PABOYAS [IPOTPAMMA

OU3UKA
(0a30BbIii YPOBEHbD)

10-11 KJIACC

CocTaBUTEID.
Janmosa C.B.

Ceprues Ilocan
2025



MHNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHorOo mipeamera «Duszmka» (0a30BbI YpOBEHB) Ha YPOBHE CPEIHETO
obmero oOpa3oBaHMsI COCTaBJeHa Ha OCHOBE TpeOoBaHMII K pe3ysibTaTaM OCBOCHHS IMPOTPAMMBbI
cpeanero obmero obpaszoBanus dexepalbHOrO TOCYAAPCTBEHHOTO 00pa30BATENBHOTO CTaHAApTa
cpenHero obmiero oopaszoBanus (nanee — DI'OC COO), DenepasibHOI 00pa30BaTEIHLHON MTPOTPAMMEI
cpennero obmero obpazoBanus (manee — POII COO), denepanbHON pabodyel MPOrpaMMbl IO
yueonomy npeamety «Dusuka» (6a3oBbii ypoBeHb) (manee — OPII «Duszuka» (6a30BbIl YPOBEHB)
a TaKKe OPUEHTHUPOBAHA HA IEJIEBBIC MPUOPUTETHI, CHOPMYIUPOBAHHEIE B (pemepanbHOi padoueit
porpaMMe BOCTIUTAHHS.

Copep:xanue pabouell mporpammbl HampaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa yyammxcs 10—11 knaccoB mpu o0yueHun ux gusuke Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-/IeATeIbHOCTHOr0 nonaxona. Ilporpamma coorBerctByer TpeboBanusim ®PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METa-TPeAMETHBIM pe3ysibTaTaM OOY4YeHHS, a TaKxkKe
YUUTHIBAET HEOOXOIMMOCTh peann3alii MEeKIIPEIMETHBIX CBs3el (PU3MKU C €CTeCTBEHHO-HAYYHBIMU
y4eOHBIMU TpeaMeTamMu. B Hell omnpenenstoTcs OCHOBHBbIC LENU H3y4YeHHs (DU3MKKM HAa YpPOBHE
cpeaHero o0mero o0pa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOSHUS Kypca (DU3UKU: JTUYHOCTHEIC,
MeTarpeMEeTHBIC, TPeAMETHBIC (Ha 0a30BOM YPOBHE).

[Ipu pazpaboTke paboueii mporpaMMbl B TEMaTHYECKOM TUIAHUPOBAHUH YUYTEHBI BO3MOXXHOCTH
UCIIOJIb30BAaHUS DJIEKTPOHHBIX (LIU(PPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBISAIOMIMXCSI Y4eOHO-
METOJIMYCCKUMHU  MarepuaiaMud  (MyJIbTUMEIUHHBIC TPOTPAMMbI, O3JCKTPOHHBIC YUYCOHHKH W
3aJJauHUKH, OJIEKTPOHHBIE OWONMOTEKH, BHPTYyaJIbHBIE JAOOPAaTOPHH, WIPOBBIE MPOTPAMMEI,
KOJIJIEKIIMH IHU(POBBIX 00pa30BaTENbHBIX PECYPCOB), PEATN3YIOIIMMHU JUIAKTHIECKHE BO3MOXKHOCTH
UKT, conepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATEIbCTBY 00 00pa3oBaHUU.

OBHIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA «®U3UKA»

®du3nka Kak HayKka O Hambosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYINAas B KauecTBE y4eOHOTO
npeaMera B IIKOJE, BHOCUT CYIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHHUH 00 OKpYXarolleM MHpeE.
IkonpHBINH Kypc PU3MKK — CHCTEMOOOPA3YIOUIHii 1711 €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJIBKY (PM3MUECKHE 3aKOHBI JIG)KAT B OCHOBE MPOIECCOB W SBICHHH, W3Y4aeMBIX XHUMHEH,
ouosoruei, ¢uzudeckoil reorpadueit u actpoHomuen. Mcrnonb3oBaHue U aKTUBHOE TPUMEHEHUE
(¢u3NUecKUX 3HAHUM OIpeaenseT XapakTep M pa3BUTHE pPa3HOOOpPa3HBIX TEXHOJOTuWd B cdepe
OHEPTeTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHS HOBBIX MATEPUAIOB C 3aJaHHBIMH
cBoWicTBaMM W JAp. M3ydyeHue (UMK BHOCUT OCHOBHOW BKJaa B (POPMHPOBAHHE €CTECTBEHHO-
HAyYHOUW KapTUHBI MUPA yYaluXxcs, B GOPMHUPOBAHHE YMEHHI TPUMEHSTh HAyYHBIH METO,T TTO3HAHUS
IIPH BBITIOJIHEHUU UMH YYE€OHBIX MCCIIEA0BAHUM.

B ocHOBY Kypca (pU3UKHU cpeiHel IIKOJIBI TOJI0KEH Psijl UAEH, KOTOphIe MOYXKHO paccMaTpUBaTh
KaK MPUHITUIBI €r0 TOCTPOCHUSI.

WNnes nenoctHocTH. B COOTBETCTBHM € HEW KypC SIBISETCA JIOTMYECKHM 3aBEPIIEHHBIM, OH



COZICPKUT MaTepHajl M3 BCEX pa3enoB (PU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHMYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Wnes renepammsanuu. B cooTBeTcTBUM ¢ Hel Marepuan Kypca (U3NKA OOBbEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBisiercs (OpMUPOBAHHE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTE€pPHUH, BELIECTBE U I0JIE.

Wnes rymanurapusanmu. E€ peanusanusa mpennosiaracT HCHOJb30BAHWE TI'yMaHUTapHOTO
HoTeHIMana (PU3MYECKOM HayKH, OCMBICICHHUE CBSI3U Pa3BUTHs (U3UKU C pa3BUTHEM OOLIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U AKOJIOTHUECKUMH MPOOIEMaMH.

Wnes npuxnamHoil HampaBieHHOCTH. Kype ¢u3uku mpeamonaraeT 3HaKOMCTBO C HIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTNYECKUX IPUIIOKEHNUN U3YUYECHHBIX TEOPUM U 3aKOHOB.

Wnes oKkonorusauuu peanusyercss IOCPEICTBOM BBEIEHHUS DJIEMEHTOB  COIEP)KaHUs,
MOCBAIIEHHBIX 3KOJIOTMYECKHM IpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AaHBI C PA3BUTHEM TEXHHUKH
U TEXHOJOTMH, a TakkKe OOCYXIEHHs MpoOJIeM paluOHAIBHOTO MPHUPOAOIOJIB30BaHUSA U
HKOJIOTUYECKOM 0€30M1acHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (PU3MKHM CpelHeH LIKOJbl SBISIOTCA (GU3NYECKHUE TEOpUHU
(popmupoBanue TpPEACTABICHHHA O CTPYKTYpe TIOCTPOCHUS (PU3UUECKOW TEOpUH, POJIH
(yHIaMEHTAIBHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX IMPEICTABICHUSIX O MPUPOJE, TPAHHUIIAX
IPUMEHUMOCTH TEOPH, JJIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CucTeMHO-eSTeTbHOCTHBIM MOAX0A B Kypce (DU3MKHM peaau3yercsl Mpexae BCero 3a Cuér
OpraHU3alH SKCIEPUMEHTAIBLHON JAeATeNbHOCTH oOyvaromuxcs. Jlns 0a3oBoro ypoBHs Kypca
(GU3MKH — 3TO WCIOJIIB30BAaHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX OJKCIIEPUMEHTOB H
na0opaTOpHbIX pPabOT, KOTOpble B MporpaMMmMe OOBEJUHEHbI B OOLIMI CIHCOK YYEHHYECKHX
IIPAaKTUYECKUX paboT. BhigeneHune B yka3aHHOM IepeyHe Ja0opaTOpHBIX paboT, MPOBOJUMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBISETCS y4YacTHHKaMH 0O0pa30BaTEIbHOTO Mpolecca HUCXOAs U3
OCOOCHHOCTEM TEMAaTHYEeCKOro IUIAHMPOBAHMSI M OCHalleHus kabunHera ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYalOIUMHCS YMEHHSAMHM THPOBOJUTH KOCBEHHBIE W3MEpEHHUS,
UCCIIEIOBAaHMs  3aBHCUMOCTEH (PU3MUECKUMX BEIMYMH U TIOCTAHOBKY OIBITOB IO IPOBEpPKE
MPETIOKEHHBIX TUITOTES.

Bbonbiioe BHUMaHME yAENseTcsl pelIeHUI0 PAacUETHBIX M KaueCTBEHHBIX 3ajad. [Ipu atom s
pacu€THBIX 3a7ad NPUOPUTETOM SBIAIOTCS 3aJadd C SIBHO 3a/JaHHON (U3MYECKOW MOJENbIo,
IIO3BOJISIFOIINE TPUMEHATh N3YUYEHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca, Tak
U MHTETPUPYsS 3HaHMsI W3 pasHbIX pasnenoB. 11 KadeCTBEHHBIX 3aJad MPHUOPUTETOM SIBIISIFOTCS
3a/laHusl Ha OOBSCHEHHE MPOTEKaHUS (PU3NYECKUX SBJICHUI M MPOILECCOB B OKPYXArOIIeH *KU3HHU,
TpeOyrome BI0Oopa GU3NYeCKo MOIETH ISl CUTYyalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmMu @I'OC COO k MaTepHalbHO-TEXHUYECKOMY 00ECTIEUEHUIO
yueOHOro mporecca 0a30BbI ypOBeHb Kypca (U3MKH B CPEIHEH IIKOJE JOJDKEH HM3y4yaTbCs B

YCIOBUAX IMPEAMETHOI'O KaOMHeTa (bI/ISI/IKI/I HJIN B YCJIOBHUAX UHTCTPHUPOBAHHOI'O KabOuHeTa npeamMcEToOB



€CTECTBEHHO-HAy4YHOro LUKJIa. B kabuHeTre (QU3MKM TOMKHO OBITH HEOOXOIUMOE J1abopaTopHOE
o0opy0BaHUE ISl BBIMOJHEHHUS YKa3aHHBIX B MPOrpaMMe YYEHHUECKHUX MPAKTUYECKUX padoT U
J€MOHCTPALIMOHHOE 000PYIOBaHHUE.

JleMoHCTpallMOHHOE ~ 00opynoBaHue (OPMHUPYETCSs B  COOTBETCTBUH C  MPHHLUIIOM
MUHHUMAaJIBHON JOCTATOYHOCTH U 00ECIIeYMBAET IOCTAHOBKY MEPEUNCICHHBIX B IPOTPaMMe KITFOUEBBIX
JNEMOHCTpAallMid JJii  HCCIENOBAaHUS M3yYaeMbIX SBJICHUH M MPOLECCOB, SMIUPUYECKUX H
(GbyHIaMeHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaGopatopHoe 00OpyZOBaHUE JJISI YUCHHUECKUX MPAKTHUECKUX paboT (hopMHUpyeTcs B BHUJE
TEMAaTUYECKUX KOMIUIEKTOB M 00eCIIeUnBaeTCs B pacy€éTe 0JHOI0 KOMILIEKTa Ha IBYX 00y4YarOIUXCsl.
TemaTtuueckue KOMIUIEKTBl J1a0OpaTOPHOTO OOOPYIOBaHHS JOJDKHBI OBITh TOCTPOCHBI Ha
KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJIC IU(POBBIX TaOOPATOPHIA.

HEJA U3YYEHUS YYEBHOI'O TIPEMETA «®U3UKA»

OCHOBHBIMU IIeNIIMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

— (opMHpoBaHHE WHTEpPECa U CTPEMIICHHUS OOYYAIOIIMXCS K HAYYHOMY HU3YUYEHHUIO MPUPOIBL,
pa3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHE TPEACTABICHUI O HAayyHOM METO/A€ TO3HaHUS ©  (HOPMHUpPOBAHHE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPY>KaIOIIUM SIBJICHUSIM;

— ¢opMupOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3ysibTara HU3Y4YeHHs] OCHOB CTPOCHUS
MaTepud U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

— (opmupoBanre ymeHHI OOBSCHITH SBICHHS C HMCIOJIB30BAaHHEM (U3WYECKUX 3HAHWHA U
HaYYHBIX JI0Ka3aTeIbCTB;

— (hopMupoBaHue npencTaBIeHUN 0 pou GU3KMKK [T pa3BUTHS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JIOCTIDKEHHE THX IIeJIel 00eCTIeYMBAETCsl PEIICHUEM CIIeIyIOIINX 33a1a9 B TPOIIeCCe U3YUCHUS
Kypca (GU3UKU Ha YPOBHE CPEAHEr0 00IIero oopa3oBaHMsL:

— mnpuoOpeTeHre CHCTEeMbl 3HaHMHW 00 oOUmMX (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYJSPHYIO (H3UKY, AJIEKTPOJAMHAMHKY, KBAaHTOBYIO (DM3UKY H
AJIEMEHTHI acTPOYU3UKY;

— (opMUpOBaHHE YMEHUH MPUMEHATh TEOPETHUECKUE 3HAHUS JUIs OOBSICHEHUS (PH3MUECKUX
SIBJICHUI B IPUPOAE U JJIs IPUHATHUS MPAKTHUYECKUX PELICHUN B IOBCEAHEBHOM KHU3HH;

— OCBOEHHE CIOCOOOB peIIeHHUs Pa3IMUYHBIX 33/1a4 C SBHO 3aJlaHHON (PU3NYECKOl MOJeNbIo,
3a7a4, OPa3yMEBAIOIINX CAMOCTOSTETIFHOE CO3/1aHue (PU3NIECKON MOJIeNH, aIeKBaTHOW YCIIOBHSIM
3a1auu;

— T[OHMMaHWe (QU3MYECKUX OCHOB U MPUHIMUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB MU
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

— OBJaJACHUC MCTOAaMH CAMOCTOATCIBHOIO0 INNTAHUPOBAHUA W IIPOBCACHUA (I)I/ISI/ILIeCKI/IX



HKCHEPUMEHTOB, aHalIM3a W HUHTEpHpeTauud HHPOPMALUHU, ONPEAETCHUS JOCTOBEPHOCTH
MTOJIyYEHHOTO PE3yJIbTATa;

— CO3JaHH€ YCIOBHUM [JIi Pa3BUTHUS YMEHHH NPOEKTHO-HCCIIENOBATENIBCKOM, TBOPYECKOM
JESITEIBHOCTH.

MECTO YYEBHOI'O TIPEAMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBHM ¢ ®I'OC COO ¢usuka sBiaseTcss 00s3aTeIbHBIM TPEIMETOM Ha YPOBHE
cpenHero obiero oopazoBanus. lanHas mporpamma rpeaycMaTpuBaeT usydeHue Gu3uku Ha 6a30BoM
ypoBHe B 00béMe 136 9 3a nBa roja oOydenus mo 2 4 B Henento B 10 ull knaccax. B reMatudeckom
mianupoBanuu Aas 10 u 11 kiaccoB mpeanosaratroTcst pe3epB BPEMEHHU, KOTOPBIM YUUTENIb MOXKET
HCIOJIb30BaTh MO0 CBOEMY YCMOTPEHHIO, U TOBTOPUTEIbHO-0000IAI0IINE YPOKH.

COILEPKAHUE YYEBHOI'O IIPEIMETA «®U3UKA>

10 KJIACC

PA3JIEJ 1. PU3UKA U METO/Jbl HAYUHOI'O ITO3HAHUA

®uszuka — Hayka o npupojae. Hayunple MeTonpl MO3HAHUS OKpy»Karouero mupa. Ponb
SKCIIEPUMEHTA U TEOPHUH B MPOIIeCCe TO3HAHUS MPUPOABI. JKCIIEPUMEHT B (DU3HKE.

MonenupoBaHue pU3NUECKUX SIBICHUH 1 TiporieccoB. Hayunbie rumoTe3sl. @U3ndecKre 3aKOHbI
u Teopun. [ paHUIIBI TIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHINIT COOTBETCTBUSI.

Ponp um wmecro ¢usuku B (OpPMHUPOBAHUM COBPEMEHHOW HAy4yHOM KapTHUHBI MHpa, B
MPAKTUYECKOU EATEIbHOCTH JIFOJICH.

JlemoHCTpanuu

1. AnanoroBslie U UPPOBBIE H3MEPUTETBHBIE PHOOPHI, KOMITBIOTEPHBIE JATYUKH.

PA3JIEJI 2. MEXAHUKA Tema 1. KunemaTtuka

Mexannueckoe aBmxeHHe. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JIBMXKEHHUS. CHcTeMa OTCUETa.
Tpaexropus.

[lepemenienue, CKOpoCTh (CpenHssI CKOPOCTb, MIHOBEHHas CKOPOCTb) U YCKOpEHHE
MaTEpHUaJIbHOW TOYKHM, MX IPOEKIMH HAa OCU CUCTEMBI KoopauHaT. CIOXEHHE NEpEeMEIICHUH U
CIIO’)K€HHE CKopocTeil. PaBHOMepHOE M paBHOYCKOPEHHOE NpsSMOJUHEWHoe IBUkeHue. [ 'paduku
3aBHUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS, NMyTH U IMEpPEeMELIEeHUS MaTepUaJbHOM TOYKU OT
BpeMeHu. CBOOOHOE MajieHne. Y CKOpEeHHEe CBOOOTHOTO TaJICHUSI.

KpuBonuneiinoe nBuxeHue. [[BMKeHHE MaTEpUATbHOM TOYKH MO OKPYKHOCTH C TMOCTOSTHHOM
M0 MOJYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAs ckopocTh. Ilepuon u vactora obOpatieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE.

TexHuyeckue ycTpoicTBa M MPAaKTUYECKOE NMPUMEHEHUE: CIUIOMETp, JBH)KEHUE CHapsJIOB,
LIETTHBIE U PEMEHHBIE ITEpeayn.

JleMoHCTpanuu

1. Monens cucteMbl OTCUETA, MIUTFOCTPALlUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

2. IlpeoOpazoBanue ABUKEHUHN C UCTIOJIb30BAHUEM MTPOCTHIX MEXaHU3MOB.



3. IlageHue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

4. HabmoeHre ABM)KEHUS Tela, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

5. 3mepenne yckopeHus CBOOOTHOTO TaICHUS.

6. HanipaBiieHue cKOpoCTH MpH IBUKEHUU 110 OKPYKHOCTH.

YdeHn4ecKuil SKCIIEpPUMEHT, Ja0opaTopHbIe pabOThI

1. I3ydyeHne HEpaBHOMEPHOTO ABUKEHUS C LUENbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

2. UccnenoBanue COOTHOLICHUS MEXY MYTSAMH, NPOMICHHBIMUA TEJIOM 3a MOCJIEI0BATEIbHbIE
paBHBIE IIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU
HYJIIO.

3. 3yueHue NBUKEHHUS IAPUKA B BI3KOM KUJIKOCTH.

4. N3yuyeHue IBUKEHUS TeJa, OPOIIEHHOTO TOPU30HTAIBHO.

Tewma 2. lunamuka

[Ipunnun otHocutensHOCTH ["aymines. IlepBeil 3akoH Herorona. MHepuuaibHbIE CHCTEMBI
OTCY€Ta.

Macca tena. Cuna. [Ipunuun cynepnosuuuu cuil. Bropoii 3akon HeroToHa 11 MarepuanbHOR
To4KHU. Tpernii 3akoH HpIOTOHA [U1s1 MaTepHANIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHUsI CKOJIBXEHUS W cuia TpeHus mnokos. Kospdumment tpenus. Cuia CONpOTHBICHHS IPH
JBAKEHUH TeJa B )KMIKOCTH WJIU rase.

[ToctynartenbHoe U BpallaTeIbHOE JBHKEHUE a0COIIOTHO TBEPJIOTO TEa.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpalleHus. Ilnedo cuibl. YcCiioBHUS paBHOBECHs TBEPAOTO
Tena.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: TOMIIMIIHUKH, JIBH)KCHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JleMoHCTpanuu

1. SIBnenue nHepuum.

. CpaBHeHue mMacc, B3aMMOJECHCTBYIOIIUX TEI.
. Bropoii 3akon HeroToHa.
. U3mepenue cu.

. Cimoxxeuue cui.

2

3

4

5

6. 3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AehOpMaIiiu.

7. HeBecomocThb. Bec Tena npu yCKOpeHHOM NOABbEME U TTaJICHHH.
8. CpaBHEeHME CHII TPEHUS MTOKOs1, KAUYEHUS U CKOJIbKEHUSI.

9. YcnoBust paBHOBecHUsl TBEPOTO Tesna. Buabl paBHOBECHSI.

YyeHn4YeCcKuii SKCIIEPUMEHT, TaOOpaTOpHBIE padOTHI.



1. U3yuenne aBM>xeHUs OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

2. HccnenoBanue 3aBUCHMOCTH CHJI YNPYTOCTH, BO3HHKAIOIIMX B IMPYXHUHE M PE3MHOBOM
oOpasiie, oT ux aedopmaruu.

3. UccnenoBanue ycioBuidi paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akoHBI COXpaHEHMS B MEXaHUKE

HNmnynbsc marepuanbHOM TOUKM (Te€na), CUCTEMbl MaTepHajlbHbIX TOYeK. MMmynbc cuibl U
U3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabota cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprust MaTepuaibHOM TOUkH. Teopema 06 N3MEHEHUN KMHETHUECKOW SHEPTHH.

ITorennuaneHast sHeprus. [loTeHuumanpHas 3Heprus ynpyro Ae(opMHUpPOBAaHHOW HpPY>KHUHBL.
[TorennuanpHast sHEprus Tejia BOJIU3U MOBEPXHOCTH 3eMJIH.

[loTreHunanpHple WM HENOTEHUUAIbHbIE CUibl. CBs3b pPaOOTHl HE-TOTEHUUANbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM dHEpruu.

Ynopyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIN
IIACTOJIET, JBUKEHUE PAKET.

JlemoHCTpanuu

1. 3aKoH coxpaHEHUsI UMITyJIbCa.

2. PeakTuBHOE JBUXCHHUE.

3. [lepexol NOTEHLIMATBHON PHEPIUH B KUHETUYECKYIO U O0paTHO.

YdeHn4ecKuil IKCIIEPUMEHT, Ta0opaTOpHbIe pabOThI

1. M3yuyeHue aOCOJIOTHO HEYNPYroro yiapa C IOMOLIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

2. UccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHHEM MEXaHUYECKOM SHEPruu Tejla Ha puMepe
paCTsKEHUs PE3UHOBOTO KIyTa.

PA3EJT 3. MOJIEKVJISIPHASA ®U3UKA N TEPMOJIMHAMUKA Tema 1. OcHOBBI
MOJIEKYJIAPHO-KMHETUYECKOU TEOPUH

OCHOBHBIE TOJIOXKEHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpHUH M HMX OIBITHOE OOOCHOBaHUE.
BbpoynoBckoe apmwxkenue. uddysus. Xapakrep ABMKEHHS U B3aUMOJICHCTBUS YacTHIl BELECTBA.
Monenu cTpoeHUs Ta30B, JKUJKOCTEH U TBEPABIX TN U 00BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3THUX
Mozeneil. Macca u pazMepsl Mosiekyil. Konnuectso Bemectsa. [loctosnnas ABoraapo.

Temnosoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopens wuaeanbHOro ras3a. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KHHETHUECKOW TEOpUU
uaeanbHOTo raza. AOGCOMOTHAs TeMIeparypa Kak Mepa cpelHell KHHETUYEeCKONH SHEPIHH TEIIOBOrO
nBrkeHust yactul rasza. [llxana temnepatyp KenbBuna. ['a3oBble 3akoHbI. Y paBHeHUE MeHieneeBa—
Knaneiipona. 3akon [lanproHa. M3omporeccsl B MAEATbHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM

BeiecTBa. ['paduueckoe mpecTaBieHHe H30MPOIIECCOB: U30TepPMa, U30X0pa, n3obapa.



TexHudyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

JeMoHcTpauuun

1. OmnpIThl, [OOKa3bIBaIOLIME JAUCKPETHOE CTpPOEHHE BemiecTBa, ¢GoTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHEHUM.

2. OnbiThl 0 AU Py3un KuAKOCTEH U Ta30B. 3. Moenb OpOyHOBCKOTO IBUKCHHUS.

4. Mogaens onbita [lITepHa.

5. OnbIThL, JOKa3bIBAOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUS.

6. Mojienb, nuocTpupytonias Ipupoy JaBlI€HUs ra3a Ha CTEHKH COocya.

7. OnBIThI, UJUTFOCTPUPYIOLUE YPAaBHEHUE COCTOSHUS UAECATBHOIO ra3za, H30IpOLECCHI.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

1. Onpenenenne Macchl BO3yXa B KIACCHOM KOMHATe Ha OCHOBE U3MEpPEHUI 00bEMa KOMHATHI,
JTABJICHUS U TEMIIEpaTyphl BO3/yXa B HEM.

2. UccnenoBanue 3aBUCUMOCTH MEX/y ITapaMeTpaMy COCTOSTHUS Pa3peKEHHOIO rasa.

Tema 2. OCHOBBI TEPMOJIMHAMUKHU

TepmoauHamuueckass cucteMa. BHYTpeHHsAs 5SHeprusi TEPMOJMHAMHYECKOM CHUCTEMBI H
criocoObl e€ m3MeHeHus. KommuecTBO TemioTel W paboTa. BHYTpeHHSS SHEpPrus OJHOATOMHOTO
WUJICAIBHOrO Ta3a. Buawl Temionepenayu: TEIUIONPOBOJHOCTh, KOHBEKIUSA, W3JIyYCHHE. Y IeJIbHAs
TEIUIOEMKOCTh BellecTBa. KomnyecTBO TEmIOTHI puU TeIIonepeaaye.

[Tonstue o0 aguabatHom mpouecce. [lepBriil 3akoH TepMoauHamuku. [IpuMeHeHue nepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ padudeckas nHTEppeTanus paboTh rasa.

BTtopoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TernnoBsie mMamuHbl. [IpUHIMIBL TEHCTBUS TEIUIOBBIX MaiiuH. [IpeoOpazoBaHus sHEpruu B
teruioBbix MamuHax. KI1/] TemnoBoii mammasl. [ukn Kapao u ero KIT/1. Dxonoruueckue mpoOieMbl
TETIOPHEPTETUKM.

TexHudeckue yCcTpoHWCTBa M MPAKTHYECKOE MPUMEHEHHUE: JIBUTATENIb BHYTPEHHETO CTOPAHMS,
OBITOBOW XOJOJUIBHUK, KOHIUITOHED.

JleMoHCTpanuu

1. I3meHeHue BHYTPEHHEW YHEPTUH TeJla IPU COBEPIICHUH PA0OTHI: BBUIET MPOOKU M3 OYTHUIKH
MO/l JEWCTBHEM CKaTOro BO3[yXa, HarpeBaHue 3¢Qupa B JaTyHHOU TpyOKe MNyTEM TpPEHHUS
(BuIEOIEMOHCTpAITHS ).

2. 3meHeHne BHYyTpeHHEH 3Hepruu (TemMrepaTypsl) Tela Ipu TeIuionepeaaye.

3. OnbIT 110 aAuabaTHOMY PACIIMPEHUIO BO3ayXa (OMBIT ¢ BO3AYIIHBIM OTHUBOM).

4. Monenu mapoBoi TypOUHBI, IBUTATENs] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JIBUTATEIS.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE PadOThHI

1. U3mepenue yaenbpHOl TENI0EMKOCTH.

Tema 3. Arperatnble cocTosiHUs BeniecTBa. Da3zoBbie nepexoabl

[TapooGpazoBanue u koHAeHcaus. Vcrnapenue u kumneHue. AOGCONIOTHAS W OTHOCHTEIIbHAS



BJIQKHOCTh BO31yXa. HacwlleHHbld map. YienpHas TeIUIOTa NapooOpa3oBaHMsA. 3aBUCHUMOCTD
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

Teépnoe Teno. Kpucrammuyeckue u amopdHble Tena. AHH3OTPOINUS CBOWCTB KPHUCTAJUIOB.
XKunkue kpucramisl. CoBpeMeHHble MaTepuansl. [1naBnenne u kpuctaumsanus. Y aeapHas TerioTa
rwiapnenus. Cyonumanus.

VYpaBHeHHe TEII0BOro OanaHca.

TexHnueckue yCTpONCTBa M MPAKTHUYECKOE IPUMEHEHHME: TUTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUHU MIOJIy4YEHUs CO-

BPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHO-TEXHOJIOTHH.

JeMoHcTpaunun

1. CBoiiCcTBa HACBHIILICHHBIX MTAPOB.

2. Kunenue npu NoHM>KEHHOM JIaBJICHUU.

3. CniocoObl U3MepeHus BIaKHOCTH.

4. HabnroeHve HarpeBaHus U IJIABJICHHS KPUCTANTMYECKOTO BEIECTBA.

5. JleMoHCTpaIysi KpUCTAIIOB.

YdeHn4ecKuil IKCIIEPUMEHT, Ta00opaTOpHbIe PabOThI

1. U3mepeHue OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa.

PA3JIEJ 4. DJIEKTPOAMHAMUNKA

Tema 1. DnekTpocraTuka

OnexTpuzanus Tea. DIeKTpuyeckui 3apsia. J(Ba Buaa anekrpudeckux 3apsanaos. [IpoBoaHukwy,
JUBJIEKTPUKU U MOTYIIPOBOAHUKU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsja.

Bsaumonericteue 3apsnoB. 3akoH Kyiona. TouedHbIi 3J€KTpUYECKUN 3apsj. DJIEKTPUUECKOoe
nosie. Hampsok€HHOCTH aneKTpuyeckoro mnouid. [IpmHOun cyneprnosuuuu 2JEKTPUYECKUX TOJIEH.
JIuHUM HanPsKEHHOCTH AJEKTPUYECKOTO TTOJISL.

Pa6ora cun snexrpocratuueckoro nojs. [lorennuan. Pasnocts norenuuanos. [IpoBonHuku u
JUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM IToJIe. J(ManekTpruyeckas IpOHUIAEMOCTb.

OnextpoéMkocTs. KoHzmeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHJEHCATopa. OHEpPrus
3apsHKEHHOT0 KOHAEHCAaTOopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHME: JJIEKTPOCKOM, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allluTa, 3a3eMJIEHHE JJIEKTpPOnpHOOpOB, KOHAEHCATOp, KOMMPOBAIbHBII
anmnapar, CTpyMHBIN IIPUHTED.

JlemoHCTpanuu

1. YcTpoiCTBO M IPUHIAI JEHCTBHS JIEKTPOMETPA.

2. B3auMoIeiiCTBHME HA3JIEKTPU30BaHHBIX TEJl.

3. DIEKTpUUYECKOE MOJI€ 3apsyKEHHBIX TEIl.

4. IIpoBOJHHMKY B DJIEKTPOCTATUYECKOM MOJIE. 5. DIEKTPOCTATUUECKAs 3ALUTA.

6. JIM3JIEKTPUKH B AJIEKTPOCTATUYECKOM ITOJIE.



7. 3aBUCHMOCTb UIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAU IUIACTHH, PACCTOSIHUS
MEXIy HUIMH U JUDJIEKTPUYECKON IPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

YdeHn4ecKuil SKCIIEPUMEHT, Ja0opaTopHbIe pabOThI

1. I3aMepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. ITocTOSIHHBIN JIEKTPUYECKHI TOK. TOKH B pa3IMyHBIX cpellax

DNEeKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS 3JEKTPHUUECKOro Toka. Mctounuku toka. Cuna
TOKa. [IoCTOAHHBIN TOK.

Hanpspokenune. 3akon Oma U1 ygacTka LIETH.

DNeKTpUUECKOe COMpPOTHBICHUE. YIeIbHOE CONMpOTHBIEHHE BeulecTBa. [locnenoBarenbHoe,
napajuiesibHOe, CMEIIAHHOE COSAMHEHHUE TPOBOIHHUKOB.

PaGora anekrpudeckoro Toka. 3akoH J[koymnsa-Jlenia. MOIMIHOCTE 3JIEKTPUYECKOTO TOKA.

OJIC u BHyTpeHHEE COMPOTUBIIEHHWE HUCTOYHMKA TOKa. 3akoH OMa JJig MOJIHOW (3aMKHYTOM)
anekTpuyeckoit nenu. Koporkoe 3ambikaHue.

DneKTpOHHAs TPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTh COMPOTHBICHUS METAIJIOB OT
teMieparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCcTBEHHAss U MPUMECHas! MPOBOJUMOCTh MOIYIPOBOAHUKOB. CBOMCTBA
p—n-niepexoza. [lonynpoBoAHUKOBBIE TPUOOPHI.

DNeKTpUYecKUid TOK B pacTBOpax M paciulaBaxX 3JIEKTPOJIUTOB. JIEKTPOJUTHYECKAS
U CCOIMAIusl. DIEKTPOIIU3.

DOnekTpuyeckuii TOk B razax. CaMOCTOSITENbHBIA U HECAMOCTOATENbHBINA pazpsa. MomHwus.
[na3ma.

TexHuyeckue ycTpoilcTBa M NPaKTUYECKOE NPUMEHEHHUE: aMIIEpMETP, BOJBTMETP, pEocTarT,
HCTOYHUKHU TOKa, AJIEKTPOHArpeBaTeIbHbIe MPUOOPHI, JIEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BAKYYMHBIH THOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYNPOBOTHUKOBBIN IHO,
rajibBaHUKa.

JlemoHCTpanuu

1. I3mMepeHune cuitbl TOKa U HaIPSKEHMS.

2. 3aBHCHUMOCTb CONPOTHBIICHUS IWIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIAIU
MIONEPEYHOr0 CEUYEHUs U MaTepuaa.

3. CMelaHHOE COEIMHEHUE IPOBOIHUKOB.

4. Tlpsimoe m3amepenue DJ[C. KopoTkoe 3ambIkaHWE TalbBaHUYECKOTO DJIEMEHTAa W OIICHKA
BHYTPEHHETO CONPOTHUBIICHUSI.

5. 3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

7. VckpoBoii pa3psig 1 TPOBOAUMOCTD BO31yXa.



8. OIHOCTOPOHHSISI TPOBOJAUMOCTD AUO/IA.

YyeHn4eCcKuil IKCTIEPUMEHT, J1a00paTOpHbIE pabOThI

1. U3yueHne cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

2. N3mepenne D/IC ucTouHnKa TOKA U €r0 BHYTPEHHETO COMPOTHBIICHHS.

3. HabmroieHue 3nekTpoim3a.

MEXIIPEAMETHBIE CBA3U

W3yuyenne kypca ¢usuku ©Oa3oBoro ypoBHa B 10 kimacce ocymiecTBIseTCs € y4E€TOM
COJIepIKATEIbHBIX MEXITPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpapuu u
TE€XHOJIOTHUH.

MexnpeaMeTHbIE MTOHATHUS, CBA3aHHBIE C U3YYEHUEM METOJOB HAYYHOI'O NO3HAHUS: SIBJICHUE,
HayuyHbIi (akT, rumoresa, ¢u3Myeckas BEIMYMHA, 3aKOH, TEOpHUS, HAONIOJCHUE, SKCIEPUMEHT,
MOZEIINPOBAHUE, MOJIEIIb, U3BMEPEHHUE.

MaremMaTrKa: pelieHrne CUCTEMbl ypaBHEHHI; JTuHeHas (QyHKIHs, napaboia, rumepoona, ux
rpadUKd W CBOWCTBA; TPUTOHOMETpPUYECKHE (YHKIUU: CHUHYC, KOCHHYC, TAaHT€HC, KOTaHICHC;
OCHOBHO€ TPUTOHOMETPUUYECKOE TOXKIECTBO; BEKTOPBI U UX MPOEKIIMH HA OCH KOOPAMUHAT, CIIOKEHUE
BEKTOPOB.

Buonorusi: MexaHUYECKOE IBUKEHUE B )KUBOU IpUpoe, U dy3Hsi, 0CMOC, TETII000MEH KUBBIX
OpraHu3MoB (BUIbl TEIUIONEpEAayu, TEIJIOBOE PABHOBECHE), DJEKTPUYECKHE SIBICHUS B KUBOM
MIPUPO/IE.

XHUMHS: JUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpDHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KMIKOCTEW M Ta30B, IEKTPUYECKUE CBOMCTBA
METAJIJIOB, AIIEKTPOJIMTUYECKAS JUCCOLUALINS, FAJIbBAaHHKA.

I'eorpadus: BIa)xHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

TexHonorus: nmpeoOpa3oBaHuE JBUKEHUN C HCIOJIb30BAaHUEM MEXaHM3MOB, YUET TPEHHS B
TEXHHUKE, TOJUINITHUKY, UCTIOJIb30BaHUE 3aKOHA COXPAHEHUS UMITyJIbca B TEXHUKE (pakeTa, BOAOMET
U T. 1), JIBUTaTelb BHYTPEHHEro CropaHusi, napoBas TypOuHa, OBI-TOBOH XOJOJWIBHUK,
KOHJUILIMOHED, TEXHOJIOTMH NIOJyUYEHHUS CO-BPEMEHHBIX MaTEPUAIIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHO-TE€XHOJIOTHH, JIEKTPOCTaTHUECKasl 3aIUTa, 3a3€MJIEHHE 3JIEKTPO-IIPHOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, DJIEKTPOHArpeBaTENbHbIE IPUOOPHI, JIEKTPOOCBETUTENbHbIE TPUOOPHI, ralbBaHHKA.

11 KJIACC

PA3JIEJ 4. DJIEKTPOIAMHAMUKA

Tema 3. MarnutHoe mone. OneKTpOMarHuTHas WHAYKUUSA [loCTOSIHHBIE MarHUTBHI.
B3anmoneiicTBre MOCTOSIHHBIX MarHUTOB.

MarnuTHoe nosne. Bekrop MarHuTHON MHAYKIUY. [I[prHIMN cynepno3uiuyu MarHUTHBIX TOJIEH.
JInHMKM MarHUTHOM MHAYKUMHU. KapTrHa TMHUN MarHUTHOM MHYKIUH 1011 IOCTOSHHBIX MAarHUTOB.

MaruuTtHoe nosie IpoBOAHKKA C TOKOM. KapTiHa TMHMI MHIYKIIMU MarHUTHOTO TI0JIS JUIMHHOTO

mpsAMOro MmpoBOAHMKA W 3aMKHYTOI'O KOJIBHEBOT'O IPOBOJHHWKA, KaTyIlIKKU C TOKOM. OngwIT 3pCTe)J;a.



B3anmopencTerue NpoOBOJHUKOB C TOKOM.
Cuna Amnepa, €€ MOyJib U HallpaBJICHUE.
Cuna JlopeHua, e€ Monyb U HampaBieHue. [[Br>keHue 3apsiKEHHOW YacTUIIbl B OJTHOPOIHOM
MarHuTHOM ToJie. Pabota cunsl Jlopenia.
SIBnenue nayeKTpoMarHuTHOW wuHAYKUMU. IloToxk Bekropa MarHutHoM uHAykmuu. I/C
WHAYKIMU. 3aKOH 3JICKTPOMarHUTHON MHAYKIMU Dapajes.
Buxpesoe anexrpuueckoe nozie. 9J1C UHAYKIMH B TPOBOJHUKE, JBUKYIIEMCS TOCTYATEIbHO
B OJJHOPOJHOM MAarHUTHOM TOJIE.
IIpaBuio JleHna.
NupyktuBHOCTH. SABieHue camouHaykuuu. J/JC caMOMHIYKIIMUA. DHEPrUusi MAarHUTHOTO TOJIs
KaTyIIKUA C TOKOM. DJIEKTPOMArHUTHOE TOJIE.
TexHuueckue yCTpOMCTBA W  MPAKTUYECKOE MPUMEHEHHE: IOCTOSIHHbIE  MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEN SJIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS [1€Yb.
JlemoHcTpamuu
1. OmsiT OpcTena.
. OTKJIOHEHHUE FIEKTPOHHOTO IMyYKa MarHUTHBIM TOJIEM.
. JIuHUY MHIYKIIUY MAarHUTHOTO TOJIS.
. B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

. Cuna Amnepa.

2
3
4
5
6. JleiictBue cuibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.
7. SIBneHue 3JIeKTPOMAarHUTHOM UHAYKIIUH.
8. [IpaBuno Jlenua.
9. 3aBucumocts 3/1C MHAYKIIMK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO ITOTOKA.

10. SIBneHne caMOMHAYKLINH.

YyeHnueckuil 3KCepuMeHT, 1abopaTopHble paboThl 1. M3yueHne MarHuTHOro MOJs KaTyIIKU
C TOKOM.

2. UccnenoBanue 1eCTBUS OCTOSSHHOTO MarHUTa Ha PAMKY € TOKOM.

3. UccnenoBaHue siBI€HUS 2JIEKTPOMarHUTHOM UHAYKIIUH.

PA3JIEJI 5. KOJIEBAHUWA U BOJIHBI

Tema 1. MexaHnuueckue u 3JIEKTPOMarHUTHbIE KOJIeOaHUs

Konebarenbnas cucrema. CBoOOIHBIE MEXaHMUECKUE Konebanus. ['apMoHnYeckue KonebaHus.
Ilepuon, yacrora, aMmrMtyna u ¢aza konaedanuil. [IpyxuHHbII MasTHUK. MaTeMaTHYeCKU MasTHUK.
VYpaBHeHHe rapMoHHUecKuXx kKonebanuil. [IpeBpaienue sHepruy npu rapMOHMUECKUX KOJIeOaHUX.

Konebatenpubiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIC KOJEOAHWS B  HJICATHLHOM
Kosie0aTeIbHOM KOHTYpe. AHAIOTUS MEXYy MEXaHHUECKUMH U AJIEKTPOMArHUTHBIMH KOJICOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHUsI PHEPTUHU B UJICaTIbHOM KOJIeOaTeIbHOM KOHTYE.

[IpencraBienre o 3arTyxaoIux KojeOaHUAX. BbIHYXIeHHbIE MeXaHHYecKHe KojeOaHus.



Pe3onanc. BeiHyKIeHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHNUS.

[Tepemennbiii Tok. CUHYyCOMAQIbHBIA MNEPEMEHHBIA TOK. MOIIHOCTH MEPEMEHHOTO TOKA.
AMIUIUTYHOE U IeHCTBYIOIIEE 3HAUEHUE CUITBI TOKA M HATIPSIKECHHUS.

Tpancdopmarop. IlpousBoacTBo, mepenada U TOTpeOJIEHHE OSIEKTPHUUECKOM SHEPTHH.
OKOJIOTMYECKME PHUCKM IPU  IPOU3BOJACTBE  AIEKTpodHepruu. KynpTypa  HCIIONIB30BaHUA
AIEKTPOIHEPIHU B TOBCETHEBHOM JKU3HH.

TexHuyeckue ycTpoiicTBa M MPaKTHUYECKOE MPUMEHEHHE: 3JIEKTPUUYECKH 3BOHOK, T€HEpaTop
IIEPEMEHHOT'0 TOKA, JIMHUU JIEKTporepeaay.

JlemoHCTpanuu

1. UccnenoBanue mapaMeTpoB KoJieOATEIbHOW CUCTEMBI (MPYKHMHHBIA WM MaTeMaTHYECKHUI
MasITHUK).

2. HaOmroneHue 3aTyxaromux KojaeOaHui.

3. UccnenoBaHue CBOMCTB BBIHYK/IEHHBIX KOJeOaHUM.

4. HabnroeHue pe3oHaHca.

5. CBoOOIHBIE AIIEKTPOMATrHUTHBIEC KOJIEOaHUSI.

6. OcumwuiorpaMmbsl (3aBUCUMOCTH CHJIbI TOKa M HAIpsDKEHUS OT BpPEMEHH) JUIS
AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

7. Pe3oHaHC Mpu MOCIEIOBAaTEIbHOM COEAMHEHUU PE3UCTOPA, KATyIIKH WHIYKTUBHOCTH H
KOHJICHCATOopa.

8. Mojenb TMHUM 3JIeKTponepeayn.

YdeHn4ecKuil IKCIIEPUMEHT, Ta0opaTOpHbIe pabOThI

1. VccnenoBaHue 3aBUCUMOCTH MEpHOJa MallbIX KojeOaHHi Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

2. VccnenoBaHue epeMeHHOro TOKa B IIEMH U3 MOCIEI0BATEIbHO COETMHEHHBIX KOHIEHCATOPA,

KaTyLIKHU U PE3UCTOpa.

Tema 2. MexaHudeckue M 3JIEKTPOMAarHUTHBIE BOJHBI MeEXaHWYECKHE BOJHBI, YCIOBUSA
pactipoctpanenus. Ilepuon. CkopocTh pacnpocTpaHeHUs U JIMHA BOJHBEL. [lomepeuHbie
MIPOJI0JIbHBIE BOJIHBL. MIHTepdepeHnns u Auppakiys MEXaHUUECKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCIIOBUS M3Iy4YeHHMs DSJIEKTPOMAarHUTHBIX BOJH. B3aumnas
opueHrtauus BektopoB E, B, v B snexkrpomarnutHoi BojHe. CBOWMCTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa’kKeHHUeE, MIPEIOMIIEHUE, MOJISIPA3 AL, nudpaxus, uHTepdepeHIus. Ckopocth
OJICKTPOMArHMTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHHe 2IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHuunel paguocBsi3u U TeleBUACHMs. Panuonokarusi. DIEKTPOMArHUTHOE 3arps3HEHUE

OKpy’KarIen cpenbl. TexHHYecKne yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: MY3BIKAJIBHBIE



WHCTPYMEHTHI, YJIbTPa3BYKOBas IUAarHOCTHKAa B TEXHUKE W MEAMIIMHE, pajap, paguonpuéMHUK,
TeneBU30p, anTeHHa, Tenedon, CBU-meusp.

JeMoHcTpauuun

1. O6pa3oBaHue U pacPOCTPAHCHUE TOTIEPEYHBIX U TIPOAOIHHBIX BOJH.

2. Koneobmromieecst Te10 Kak UICTOYHMK 3BYKa.

3. Habmroienue oTpaskeHust U MpeioMIICHHUS] MEXaHUYEeCKHUX BOJIH.

4. Habmonenue uarepdepeHiny U qudpakiini MEXaHUYECKUX

BOJIH.

5. 3ByKOBOI pe30HAHC.

6. HabGnroneHnue cBsI3M rPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYAOU U 9aCTOTOM KoJIeOaHUH.

7. UccnenoBanue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH: OTPaXKeHUE, MPEJIOMIICHHE, OIS pU3aIus,
T pakiys, HHTepPEPEHIINS.

Tema 3. Onrtuka

I'eomeTpuueckas ontuka. [IpsmonuHeitHoe pacpocTpaHeHHE CBEeTa B OJTHOPOAHOM cpere. Jlyu
cBeta. TodeuHblii MCTOYHHMK cBeTa. OTpakeHHE CBeTa. 3aKOHBI OTpakeHus cBera. [locTpoenue
M300pakeHUH B TUIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIOTHBIN MOKa3aTeNlb MPEIOMIICHUS.
[Tonnoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHbIil yroa moJHOro BHYTPEHHET0 OTPaKEeHUS.

Hucnepcusi cBera. CrnoxHblil coctaB Oenoro csera. L[per. CoOuparomue u pacceuBarome
nH3bl. ToHkasg nuH3a. @OKYCHOE PAcCTOSHHE M ONTHYECKAasl CHiia TOHKOM JMH3bL [locTpoeHue
n300pakeHN B COOMPAIOIINX W pacceHBarOIMX JuH3aX. DopMyna TOHKOW JTHH3BL. YBEIHYEHHE,
JTaBaeMoe€ JUH30H.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOM ONTHUKHU.

Bonnosas ontuka. MuTepdepenius ceera. KorepeHTHbIE UCTOUHUKHU. Y CIOBHS HAOIIOACHUS
MaKCUMyMOB U MHUHUMYMOB B HUHTEP()EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakius ceera. JudpakunonHas pemeérka. Y ciaoBue HaOMIOACHHUS TJIaBHBIX MAaKCHUMYMOB
IIpU NMaJJ€HUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLIMOHHYIO PEILETKY .

[Tonspusanus ceera.

TexHuyeckue yCTpoOHCTBA M MpPaKTUYECKOE MPUMEHEHME: OuKH, Jyma, QoTroanmnapar,
MIPOSKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs OMNTHKA, MU(PaAKIMOHHAS pPEHIETKa,
MIOJIIPOU .

JlemoHCTpanuu

1. IlpsmonuHelHOE pacupoCTpaHEHUE, OTPAXKEHUE W IperoMiieHHe cBera. OnTrudeckue
pUOOPBHI.

2. IlonHoe BHyTpeHHEE OTpaxkeHue. MoJienb cBeToBOa.

3. UccnenoBanue cBOMCTB N300pakKeHU B JIMH3AX.



4. Monenu MEKPOCKOTIA, TEIECKOIIa.

5. Habnronenue uatepdepeHIinm cBeTa.

6. Habmonenue qudpakiuuu cBeTa.

7. HaGmroieHue qUCTiepcuu CBETA.

8. [lomyyeHue cnekTpa ¢ MOMOIIBIO PU3MBIL.

9. [MonyueHue criekTpa ¢ MOMOIIBIO AUPPAKIIMOHHON PEIIETKH.
10. HabmroneHue nosisipu3amyu CBeTa.

YdeHn4ecKuil SKCIIEPUMEHT, JabopaTopHbIe padOThI

1. 3MepeHue nokasaresis NpeaoMIICHUs CTEKIIA.

2. VccnenoBanre CBOMCTB M300paKeHUH B JIMH3AX.

3. HaGmronenue qucnepcuu cBeTa.

PA3JIEJT 6. OCHOBBI CIIELIMAJIbBHOM TEOPUU OTHOCHUTEJIBHOCTU I'pauuus:
IIPUMEHUMOCTH KJIACCHYECKOM MeXaHukd. IlocTynarsl cnenuanbHOM TEOpUHM OTHOCUTEIIBHOCTH:
MHBAapUaHTHOCTb MOJYJISl CKOPOCTH CBETA B BAKyyM€, IPUHIIUII OTHOCUTEIIBHOCTH DWHILTEIHA.

OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JIUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIBl. DHEPTUs IIOKOS.

PA3JIEJI 7. KBAHTOBAS ®U3NKA

Tema 1. DiieMeHTHI KBAHTOBOM ONTUKU

@®otonel. Popmyna [lnanka cBs3u SHeprum (OTOHA C €r0 YaCTOTOH. DHEPrus M HMITYJIEC
¢doroHa.

OtkpeiTue U uccnenoBanue porordpdexra. Onbitel A. I'. CroneroBa. 3akoHbl (hoTodPdexTa.
VYpasuenue Ditnmreitna s potodddexra. «Kpacnas rpanuia» pororddexra.

JaBnenne cBera. OnwiTel [1. H. JIeObenepa. Xumuaeckoe IelicTBHE CBETA.

Tema 2. Ctpoenue aroma

Monens atoma Tomcona. OnbiTel Pesepdopaa o paccesunuto [J-yactui. [Tnanerapnas monens
atoMma. [loctynatel bopa. 3nmydenue u nornomieHue GoToOHOB MPH MEPEXOE aTOMA C OJTHOTO YPOBHS
sHepruu Ha apyroul. Buasl cnektpoB. CieKTp ypoBHEH YHEPTrUU aToMa BOJIOPOIA.

BousiHoBbI€ cBoOMcTBa yacTull. Bomusl ge bpoins. KoprycKyJisipHO-BOJIHOBOW Tyaiu3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHHUE.

Tema 3. AToMHOE AP0

DKCIepUMEHTHI, JTOKA3bIBAIOUINE CIOXKHOCTh CTPOCHUS sApa. OTKpPHITHE PaTuOAKTUBHOCTH.
OmneiTel Pe3epdopnaa no onpezeneHnio cocraBa painoakTUBHOTo u3inydeHus. CBoiicTBa anbda-, Oera-
, FTaMMa-HU3J1y4eHUs. BiusiHue pagroakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpeiTHe poToHA U HeWTpoHa. HyknonHas mozaens siapa I'eiizenOepra—INlBanenko. 3apsi

sapa. MaccoBoe uncio aapa. U30Tomsl.



Anbda-pacrian. OIEKTpOHHBIH W MO3UTPOHHBIA OeTa-pacnaa. ['amma-uziaydeHue. 3aKoH
PaaMOAKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sipe. SnepHbie cuibl. [{edekT maccer sapa.

SAnepusle peakuuu. JlesieHre U CUHTE3 SAEP.

Snepusiii peaktop. Tepmosinepusiii cunTe3. [Ipo0OaeMbl 1 IEPCHEKTUBBI SIEPHON SHEPTETHKH.
DKOJIOTMYECKHUE aCHEKThI IACPHON SYHEPTrEeTUKH.

DOneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.

Metoapl HaOMIOAEHUS ¥ PErHCTPAllMM  3JEMEHTapHBIX dacTul. (DyHIaMeHTalbHBIC
B3anMOJIeiicTBUSA. EMUHCTBO (hr3rueckoit KapTHHBI MHpA.

PA3/EJI 8. DJIEMEHTBI ACTPOHOMUNU U ACTPOPU3UKU

Ortanbl pa3BUTHS acCTpOHOMUHM. [IpUKinaiHOe 1 MUPOBO33PEHUYECKOE 3HAUYECHUE ACTPOHOMUMU.

Bup 38é31H0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUIAUMOE JBIKEHHE.

ConneyHas cucrema.

Connue. ConHeyHast akTUBHOCTb. McTounuk sHeprun CosHUa U 3BE31. 3BE3/bl, X OCHOBHBIE
XapakTEepUCTUKU. JluarpamMma «CHEKTpalbHBIM KJIacC — CBETUMOCTH». 3BE3/bl TIJIABHOU
[IOCJIEZI0BATELHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» s 3BE3N  IJIABHOU
nocieaoBarelbHoCTH.  BHyTpeHHee  cTpoeHue  3BE3A.  CoBpeMEHHbIE  NPEACTABJIECHUA O
MPOUCXOKACHUM U 3BoJroLMK COJIHLIA U 3BE3]T. DTaIlbl )KU3HU 3BE3 L.

Mnineunsiii [yt — nama [Manaktuka. [lonoxenune u nukenue Connua B [Manmaktuke. Tumsl
rajiakTuk. Paguoranaktuky n kBaszapel. YEpHBIE ABIPHI B A/1pax rajlakTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa606:a. Pasoeranue ranaktuk. Teopus bosibmroro
B3pbIBA. PEIIMKTOBOE U3ITyYeHHE.

MacurrabHas ctpyktypa Beenennoil. Meraranaktuka. Hepeménnsle mpo6iemMbl acTpOHOMUMU.

Yyenuueckne HaOIIOACHUS

1. HaOmtoieHust HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX MPHIIOKEHUHN JITIS
OTIpeJIeJIeHUs] TOJIOKEHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3AUsA
CeBepHoro nosymapus 1 sipKue 3BE3/bl.

2. Habmronenus B Teneckon JlyHsl, manet, Mueunoro Ilytu.

OBOBIIAIOULIEE ITOBTOPEHUE

Ponb ¢usuku u acTpOHOMHH B SKOHOMUYECKOW, TEXHOJIOTHYECKOM, COIUATBbHON U ATHYECKOM
cdepax AeaTeIbHOCTH YeJI0BEKa; POJIb U MECTO (PU3MKHM U aCTPOHOMUHU B COBPEMEHHON Hay4HOM Kap-
THHE MUPa; poJib (GU3NUIECKOI Teopru B (hopMUPOBAHHUHM NTPEICTABIECHHUH O (PU3NYECKON KapTHHE MUDA,
MeCTO (U3NYECKOM KapTHMHBI MHpa B OOIIEM psAOy COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX
MPEJICTAaBICHUN O TPUPO/IE.

MEXIIPEIMETHBIE CBA3U

Wzyuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kkijacce ocymiecTBIseTCs € y4€TOM

COACPIKATCIIbHBIX MEKITPEAMETHBIX CBSI3EH C KypcaMH MaTCMaTHKHU, 6I/IOJ'IOFI/II/I, XHUMHH, reorpa(bpm n



TEXHOJIOTHH.

MexnpeaMeTHbIE MOHATHUS, CBS3aHHBIE ¢ U3YYEHUEM METO0B HAy4YHOT'O IMO3HAHUA: SBIICHUE,
HayyHbIl (akT, runoresa, (pusnueckas BEIMYUHA, 3aKOH, TEOpUs, HAOJIOJEHME, SKCIIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

MareMaTHKa: peleHne CUCTEMbl ypaBHEHUI; TPUTOHOMETpHUYECKHE (PYHKIIUU: CHHYC, KOCHHYC,
TaHI'€HC, KOTAaHI'€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO; BEKTOPBI U MX IMPOCKIMH HA OCU
KOOP/IMHAT, CJIOKEHHE BEKTOPOB; IPOU3BOJHBIE 3JEMEHTApHBIX (QYHKUMHA; NPU3HAKK IOJO0MS
TPEYTOJLHUKOB, OTIPE/IeICHUE IJIOUIAIU TOCKUX (puryp u o0bEma Ted.

buonorus: snexkTpuuyeckue sBICHUS B KUBOH NPHUPOAE, KojeOaTeIbHbIE JABM)KEHUS B JKUBOUI
IIPUPOJE, ONITUYECKUE SIBIICHUS B )KUBOM NIPUPOAE, ACUCTBUE PalMallii Ha )KUBBIC OPTaHU3MBI.

XuUMUs: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAst CTPYKTypa TBEPIBIX T€J, MEXaHU3MBbI
00pa30BaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eorpadus: MarHWTHBIE MMOJOCAa 3E€MIIM, 3aJ€KW MArHUTHBIX Py, (OTOCHEMKA 3eMHOU
IIOBEPXHOCTH, IIPEJCKA3AHNE 3€MIIETPSCEHUM.

TexHosorHsA: JIMHUM AIIEKTpoONepenad, I'EHepaTop IEPEMEHHOIO0 TOKa, 3JIEKTPOJBUIATEIb,
WHAYKIUOHHAS TIeYb, pajap, paauonpuéMHHK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKITMOHHBIN armapar, BOJOKOHHAS ONTHKA, COJIHEYHasi OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPE/IMETA «®PU3UKA»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro ipeaMeTa « PU3nka» Ha ypOBHE CpeHETo 001ero oopasoBanus (6a30BbIi
YPOBEHb) JIOJKHO 00€creuuBaTh JOCTH)KEHUE CIEAYIOIIUX JIMYHOCTHBIX, METAlpPEIMETHBIX U
IIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3VJIbTATHI I'paxxnanckoe BociuTaHUe:

—  c(OpPMHPOBAHHOCTb TIPAXKIAHCKOW TMO3MLMK O00ydYarIlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOr0 OOIIECTBa;

— NPUHATHE TPATULMOHHBIX OOIIEYEeOBEYECKMX T'yMaHUCTHUECKUX MU JIEMOKpPAaTHUECKUX
LIEHHOCTEH;

— TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTb B MHTEpECAaX Ipa)KAaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABJIEHUH B IIKOJIE U JE€TCKO-IOHOUIECKUX OpraHU3alusiX;

— YMEHHE B3auUMOJICHCTBOBATh C COLMAIBHBIMU HMHCTUTYTAMM B COOTBETCTBUU C HX
(GYHKIMAMU M Ha3HAYEHUEM;

— FOTOBHOCTb K TYMaHUTApHOU M BOJIOHTEPCKOM esATeNbHOCTH. [[aTpnoTnyeckoe BociuTaHue:

— ¢(hOopMHPOBAHHOCTH POCCUICKOM IpaXkAaHCKOW UACHTUYHOCTH, TATPUOTHU3MA,

— IICHHOCTHO€ OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM; JIOCTHXKEHUSIM POCCUHUCKHX
yU€HBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:!

— c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHUS;



— CIOCOOHOCTH OIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTUPYSCH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEIbHOCTH YYEHOTO;

— OCO3HaHHWE JIMYHOIO BKJIaJa B MOCTPOCHHE YCTOMYHMBOro OyayIIero. DCTETUYEeCcKoe
BOCITUTAHHE:

— 3CTETUYECKOE OTHONICHHE K MUPY, BKIIOUYAsi ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
(bu3uYeCcKoil HayKe.

TpynoBoe BocniuTaHue:

— HHTEpPEC K pa3audHbIM cepam mpodheCCUOHATBLHOM NeSTEIIbHOCTH, B TOM YUCIIC CBSI3aHHBIM
¢ (U3MKOH W TEXHMKOH, yMEHHE COBEpIIaTh OCO3HAHHBI BbIOOp Oynymieidl npodeccun u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U camMO00pa3oBaHUIO B 00JIacTU (PU3UKHU Ha
MPOTSKEHUM BCEH KU3HU.

DKOJIOrM4ecKoe BOCIIUTAHUE:!

— c(opMHpPOBAaHHOCTh HKOJIOTUYECKON KYyJIBTYpBl, OCO3HAHHE TIJI00AJBLHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIEM;

— IUIAHUPOBAHME U OCYLIECTBIICHUE ACHCTBUI B OKPYXKAIOWIEH Cpe/ie Ha OCHOBE 3HAHUS LIEJICH
YCTOWYMBOTO Pa3BUTHS YCIIOBEUCCTBA;

— pacUIMpeHue OMbITa AeATEIbHOCTH SKOJOTHYECKON HAPABICHHOCTH HA OCHOBE UMEIOIINXCS
3HaHUH 10 PuU3MKe.

[leHHOCTH HAYYHOTO MTO3HAHUS:

— c(OpMHUPOBAHHOCTH MHUPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢busnueckoil HayKu;

— OCO3HAHUE IEHHOCTH HAy4YHOU AESITeNbHOCTH, TOTOBHOCTh B MpOIECCe M3yUeHUs (PU3UKU
OCYIIECTBIISTH MPOSKTHYIO M HCCIICIOBATEIIBCKYIO JISATSIIBHOCTh HHINBUAYATBHO U B TPYTIIIE.

B mporecce MOCTHKEHHUST TUIHOCTHBIX PE3YJIBTATOB OCBOSHUS MIPOTPAaMMBI CPETHETO OOIIETro
oOpa3oBaHus 1O ¢uU3MKE Yy OOYy4YaIOUIUXCS COBEPIICHCTBYETCS HAMOIMOHANBHBINA WHTEIIEKT,
Mpenoararonmii chopMUpPOBAaHHOCTE:

— CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE 3MOITMOHAIBLHOE COCTOSIHHE,
BHJIETh HAMPABIICHUS PA3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOUN CPephl, OBITH YBEPEHHBIM B ce0€;

— CaMOpEeTyJINPOBAHHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MTPUHUMATh OTBETCTBEHHOCTh
3a CBOE TMOBEJIEHUE, CIIOCOOHOCTh aalTUPOBATHCA K OMOIIMOHATBHBIM M3MEHEHHSIM U TIPOSBIISTH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONICH CTpPeMJICHHE K JOCTHIKCHHWIO IIEJTU M YCIEXYy,
ONITHUMH3M, HHUITUATHBHOCTh, YMEHHUE JICHCTBOBATh, HCXOJIS U3 CBOMX BO3MOKHOCTEH;

— OMIIaTUH, BKJIIOYAIOMICH CIIOCOOHOCTh MOHMMATh SMOIMOHATBHOE COCTOSHUE MAPYTHUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUN OOIIEHMS, CTIOCOOHOCTh K COUYBCTBHUIO U COMEPEKMUBAHUIO;

— COIINaJIBHBIX HABBIKOB, BKIJIHOYAIOIIIHNX CIOCOOHOCTD BBICTpanBAaTb OTHOLICHUA C JPYTHMU



JOIbMU, 3a00TUTHCSI, IPOSIBIISATH HHTEPEC U pa3pemiaTh KOH(IUKTHL

METAIIPE/IMETHBIE PE3YJIbTATBI

YHuBepcanbHbI€ MO3HABATEIIbHBIE T1CHCTBUS

bazoBrle mornueckue ACHCTBUL:

— CaMOCTOSTENIbHO (OPMYIUPOBATh M aKTyaIM3UPOBaTh MPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— ONIPEACIIATH LENIN AeATEIHbHOCTH, 33/1aBaTh ApAMETPhl M KPUTEPHUH UX JOCTHIKEHUS,

— BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBJICHUSX;

— pa3pabarbIBaTh IJIaH PEIICHUS IPOOJIEMBI ¢ YIETOM aHAN3a UMEIOIUXCS MATEPUATBHBIX U
HEeMaTepHaIbHBIX PECYPCOB;

— BHOCHUTHh KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHMBATh COOTBETCTBHE PE3YJIHTATOB IEIISM,
OLICHUBATh PUCKHU MOCJIEICTBUI N€ATEIbHOCTH;

— KOOpDIWHUPOBATh M BBINOJHATH pabOTy B YCIOBUSIX pEATbHOT0, BUPTYaJbHOTO U
KOMOWHHPOBAHHOT'O B3aUMOJICHCTBUS;

— pa3BUBATh KPEATHBHOE MBIIIUICHHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.

bazoBEle HccIe0BaTeIbCKHUE ACHCTBHS:

— BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYCBBIMU TOHITHSIMH M METOJAaMH (PU3NICCKOU
HaYyKWU;

— BJIaJIeTh HaBBIKAMU Y4e€OHO-HCCIIEIOBATEIbCKOW M MPOEKTHOW AEATENbHOCTH B 00JIacTH
(U3HUKY; CIIOCOOHOCTHIO W TOTOBHOCTBHIO K CAMOCTOSITEIHPHOMY ITOMCKY METOJIOB PEIICHUS 3a1ad
(U3HYECKOTO COJCpKAHUS, PUMEHEHHUIO PAa3IMIHBIX METO/I0B TTO3HAHMUS;

— BJIQJIETh BUJAMHU JIESITEIBHOCTU MO IMOJYYEHUIO HOBOTO 3HAHHUSA, €ro HHTEPIpETaluH,
MpeoOpa30BaHUI0 U MPUMEHEHHIO B PA3IMUYHBIX YUEOHBIX CUTYyalHsIX, B TOM YHCIE MPU CO3TaHUH
Y4EOHBIX TIPOEKTOB B 00J1aCTH (PUUKH;

— BBISIBJIATHh IPUIMHHO-CIIEJCTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3aa4y, BBIIBUTATh TUIIOTE3Y
e€ pelleHus], HAXOIUTh ApIYMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKACHHUH, 3a7aBaTh apaMeTphbl U
KPUTEpPUU PELICHHUS;

— aHAJIM3UPOBATH MOJYyUYEHHBIE B XOJI€ PEIICHUS 3a7a4d Pe3yJIbTaThl, KPUTUUECKH OIICHUBAThH
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

— CTaBUTH U (POPMYJIHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHON JAEATEIHHOCTH, B TOM
quclie IPU U3YYCHUU (DU3HKHY;

— JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

— YMETb MePEHOCUTH 3HaHUSI 1O (PU3UKE B MPAKTHUECKYIO 00JIACTh )KU3HEEATEIbHOCTH;

— YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTei; — BBIJIBUTATh HOBBIC HJICH,
npenaaraTh OPUTHHANBHBIC MOAXOMbI U PEIICHUS; CTaBUTh MPOOIEMBbI U 3aJaud, AOMYCKAIOIIHe
albTEPHATUBHBIE PELICHUSI.

Pabota ¢ nuadopmanmeii:



— BJaJETh HaBBIKAMH MONY4YeHHUS WHPoOpMaUUU (U3NUIECKOTO COACP)KAHHS U3 MCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYLIECTBIIATD IIOUCK, aHAJIU3, CUCTEMATH3ALUI0 U HHTEPIPETALUI0
nHGOpMaLUU Pa3IMYHBIX BUJOB U (OPM NPEJICTABICHMUS;

— OLIGHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

— UCMOJIB30BaTh CPEACTBA HH(POPMAITMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B PEILICHUH
KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX W OpPraHM3allUOHHBIX 3a7ad C COONIOIEHUEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKU O€30MIaCHOCTH, TUTUEHBI, PECYpcocOepeeH s, IPABOBBIX U 3THYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0E30MaCHOCTH;

— CO3J1aBaTh TEKCTHI (PU3MUECKOTO COACPIKaHUS B PA3IMYHBIX OopMaTaxX ¢ yIETOM Ha3HAYCHUS
uHbopMalMM M 1EJeBOH ayAUTOPUM, BBIOMpas ONTUMAaNbHYI (OpMYy NpPEACTAaBICHUA MU
BH3YaJIU3alUu.

YHHUBepcanbHble KOMMYHHKAaTUBHBIE AelicTBUS OOIieHue:

— OCYIECTBIISITH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH EATEIHHOCTH;

— Pacno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTyallui U CMSATYaTh KOHQIIUKTHI,

— Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHMSI C UCIIOJIB30BAHUEM SI3BIKOBBIX CPENICTB.

CoBMecTHas! 1€ATENbHOCTB!

— [OHUMATbh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON U UHIMBUYaJIbHOU pabOThI;

— BbIOMpaTh TEMAaTUKY U METOJbl COBMECTHBIX JEHCTBH, ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEHN KaXKJI0T0 4JI€Ha KOJUIEKTUBA;

— NPUHUMATB LIETIM COBMECTHOM JESATENIbHOCTH, OPraHU30BbIBAaTh U KOOPIMHUPOBATH JIEHCTBUS
10 €€ JOCTHKEHHUIO: COCTABIIATH IUIaH JAEUCTBUH, PACIIPENEIIATh POIU C yYETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIA/1a M KAXKAOT0 yYaCTHUKA KOMaH bl B OOIIUI pe3ysbTaT o
pa3paboTaHHBIM KPUTEPUSIM;

— IMpenajarath HOBBIE IPOEKTHI, OLEHUBATh MJIEU C IO3UIHUKM HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

— OCYILECTBIISTh HO3UTUBHOE CTPATETUYECKOE MIOBEEHUE B PA3IMUHBIX CUTyalUsIX, IPOSIBIIATh
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

VYHuBepcanbHble peryyaTuBHbIe 1eicTBUs CaMoopraHnu3alys:

— CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATEIbHYIO AESITENbHOCTh B 00JacTH (DU3UKU U
aCTPOHOMMH, BBISIBIIATH POOIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

— CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PELIEHUS PAacYETHBIX M KAYECTBEHHBIX 3a7ad, IUIAH
BBITIOJTHEHUS MTPAKTUYECKON pabOThI ¢ YUETOM HMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEM
U NIPEATIOYTEHUH;

— J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

— pacHIMPATHh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

— JeNaTh OCO3HAHHBIA BBIOOpP, apTYMEHTHPOBATH €r0o, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a



pelIeHue;

— OLICHUBATh NMPUOOPETEHHBIH OIBIT;

— cnoco0CcTBOBATh (HOPMHUPOBAHHIO U TIPOSBICHUIO dPYIUIIMN B 00J1aCTH (PU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBCHbD.

CaMOKOHTpOJIb:

— J1aBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

— BJIaJICTh HABBIKAMH TIO3HABATEIHLHOUN pe(hICKCHU KaK OCO3HAHUS COBEPIIACMbIX JICUCTBUN U
MBICIMTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAaHUIl; MCIIOJIB30BaTh MPUEMBI peICKCHH IS
OLICHKH CUTYalllH, BEIOOpa BEPHOTO PEIICHUS;

— YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PELIEHUS 110 UX CHUKEHUIO;

— [PUHUMATh MOTHBBI U apTyMEHTHI IPYTUX [IPH aHAIN3€ PE3YIbTaTOB JAESTEIbHOCTH.

[TpunsiTHE CEOS M NPYTHX:

— MpPUHUMATH ce0sl, MOHMMAas CBOU HEJIOCTAaTKU M JOCTOMHCTBA; — MPUHUMATh MOTHUBBI U
apryMEeHThI IPYyTUX P aHAJIU3€ Pe3yJIbTaTOB ACSITEIbHOCTH;

— IPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

NPEJIMETHBIE PE3YJIbTATHBI

10 KJIACC

B npouecce n3ydenus kypca ¢pusuku 6a3oBoro yposHs B 10 kiacce yueHUK HAyYUTCS:

— JEMOHCTPHPOBATh Ha MPHUMEPaxX poJib U MeCTO (PM3UKH B (HOPMHUPOBAHUU COBPEMEHHOU
Hay4YHOW KAapTHUHBI MHUpPA, B PA3BUTHM COBPEMEHHOM TEXHHUKHM M TEXHOJOTMM, B IIPAKTUYECKOU
NESATEIHOCTH JIIOJEH;

— YUYUTBIBATh IPAHUIIBI IPUMEHEHHUS U3YUEHHBIX (PU3UYECKUX MOJIeNeil: MaTepuanbHas TouKa,
MHEepLMaJIbHas cucTeMa 0Tc4€Ta, abCONIIOTHO TBEPOE TEIO, UACATBHBIN ra3; MOJENIN CTPOSHHUS ra3o0B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AIEKTPUUYECKUI 3apsii IpU pelieHnu GU3NYECKUX 3a/1ay;

— pacrno3HaBaTh (u3nyeckue sBICHHUS (IpOLEcChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA M JIEKTPOJAMHAMUKH: PABHO-
MEpPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHUE, CBOOOJHOE MaJIeHUe Tell, ABM)KEHUE 10
OKPY’XHOCTH, HHepuus, B3auMmojencTBue Tei; auddysus, OpOyHOBCKOE JABH)KEHHE, CTPOCHHE
KHUAKOCTEH M TBEPABIX TeJ, WU3MEHEHHEe oObEMa Ten NpU HarpeBaHUM (OXJaKICHUH), TEIIOBOE
paBHOBECHE, HCIIAPEHNE, KOHIECHCALNS, IJIaBJICHNE, KPUCTAJUIM3ALMs, KUIIEHHUE, BIAXKHOCTh BO3/yXa,
MOBBIILIEHUE JIABJIEHUS a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJI€, CBSA3b MEKIY ITapaMeTpamMH CO-
CTOSIHHUS Ta3a B M30MpoIleccax; 3JEKTpHU3alUs Tel, B3aUMOACWCTBHUE 3apsiioB, 3JEKTpPHUUECKas
MIPOBOAMMOCTb, TETJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEHCTBUS TOKA;

— OIUCHIBaTh MEXaHUYECKOE IBM)KEHHUE, HCIOJIb3Yysl (PU3MUECKUE BEIMYMHBI: KOOpIMHATA,
Iy Th, IEPEMELIEHNE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHUJIa, UMITYJIbC Tela, KHHETH4YeCcKasi SHEprus,

INOTCHIUAJIbHAad OSHEPTHUd, MCEXaHHYCCKasd pa60Ta, MCXaHUYCCKasds MOINHOCTh, IIpHU OIIMCAaHHU



MPAaBUIIBLHO TPAKTOBATh (PU3MUECKUI CMBICT MCIOIb3YEMbIX BEJIWYHMH, X 0003HAYCHUS U €IUHMLIBL,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMH BEJIMUYNHAMM;

— OIUCBHIBATh M3Y4YEHHBIC TEIUIOBBIE CBOWCTBA Tel M TEIUIOBBIE SBIICHUS, HCIOJB3YS
¢u3nvecKre BeTMYNHBL: IaBJICHUE ra3a, TEMIIepaTypa, CpeIHss KHHETHIECKast SHEPTHs XaOTHYECKOTO
JBUKECHUS MOJIEKYJ, CPEIHEKBAJApaTUYHAs CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEILIOTHI, BHYTPEHHSA
sHeprus, pabdora rasza, Ko3(pQUUUEHT MOJIE3HOr0 IEHCTBUS TEIUIOBOIO JBUraTels; IMPHU OMHUCAHUU
IIPABUJIIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIOJIb3yEMbIX BEJIWYMH, X 0003HAYEHUS U €IUHMLIBL,
HAXOJUTb (JOPMYJIbI, CBA3BIBAIOLINE NAHHYIO (PU3NYECKYIO BEINUUHY C JPYTUMU BEJIMUNHAM;

— ONKCBHIBATh H3YYEHHBIE JJIEKTPUYECKUE CBOMCTBA BELIECTBA, JJICKTPUYECKUE SIBICHUSA
(mporecchl) U 3IEKTPUYECKYIO IPOBOJUMOCTb Pa3IMYHbIX CPE, UCIOIb3Ysl (PU3NUECKUE BEIUYUHBIL:

NEKTPUYECKUI 3apsifl, DJIEKTPUUYECKOE II0JIe, HANPSHKEHHOCTH IOJIA, MOTEHLIMAJ, Pa3HOCTh
HNOTEHLUAJIOB, CHJIA TOKA, 3JIEKTPHUECKOE HAIIPSKEHNUE, dJIEKTpUUIecKoe conpoTusienue, 3/1C, pabora
TOKA; MPU ONHCAHWU MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEJIWYHH, WX
0003HAYCHMsI U €IMHMIIbI, YKa3bIBaTh (hOPMYJIbl, CBA3BIBAIOILME JAHHYIO (PU3NYECKYIO BEIMUYUHY C
JPYTHMMH BEJIMYMHAMY;

— aHAJIM3HUPOBATh (U3UYECKUE NPOIECCHl W SBICHUSA, UCTONB3Ys (DU3NYECKHE 3aKOHBI U
NIPUHLUIBL: 3aKOH BcemupHoro TtsaroreHus, I, II m III 3akonbl HproToHa, 3aKOH coxpaHeHUs
MEXAHUYECKOM DHEPrHM, 3aKOH COXPAaHEHUS HMITYJIbCA, IPUHLHUI CYNEPHO3ULUU CUJI, NPUHLIMII
PaBHONPABUs HHEPLHUAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOEHUs
BEILIECTBA, FA30BbIE 3aKOHBI, CBA3b CPEAHEN KHHETUYECKON SHEPTUHN TEIIJIOBOTO IBHKEHUS MOJIEKYJI C
aOCOJIOTHOW TeMIIepaTypol, TEepBbId 3aKOH TEPMOJAWHAMHKH; 3aKOH COXPAHEHHS JIEKTPHUECKOTO
3apsaga, 3akoH Kynona, 3akoH Oma, 3aKOHBI IOCJIENOBATEIBHOTO M IMAPAIEIBHOIO COCIUHEHMS
IIPOBOJIHUKOB, 3aK0H J[xoyns—IJIeHna; npu 3ToM pa3iuyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOe BBIPAXKEHHUE U YCIOBHS (FpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

— OOBSACHATH OCHOBHBIE IPUHIIUIIBI EHCTBUS MAIlUH, IPUOOPOB U TEXHUUYECKHUX YCTPONCTB;
pas3nuyarh ycaoBUs UX O€30MaCHOTO MCIIOJIBb30BaHMs B TOBCEHEBHOM KU3HU,

— BBINOJHATh AKCHEPUMEHTHI IO MCCIEIOBAHUIO (U3UYECKUX SIBJICHUNH M TMPOLECCOB, C
HCIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUN: PU 3TOM (OpMyIUpOBaTh npoliaemMy/3aady u
TUIIOTE3y Y4YeOHOro SKCHEPUMEHTa; COOMpaTh YCTAHOBKY M3 MPENI0KEHHOIO0 O000pYyIOBaHHUS;
MIPOBOAUTDH ONBIT U (OPMYJIUPOBATH BBIBOIBI;

— OCYILIECTBJIATH NPSMbIE U KOCBEHHBIE H3MEPEHHsI (PU3NUECKUX BETUYMH; TIPU 3TOM BHIOMpATh
ONTUMAJIBHBIA CIIOCOO HM3MEpEeHHs] U HUCIOJIb30BAaTh M3BECTHBIE METOJbl OLEHKH MOTPELIHOCTEN
U3MEPECHU;

— HCCIIEZI0BATh 3aBUCUMOCTU MEXIY (GU3MUECKUMHU BEIMYMHAMHU C UCIIOJIb30BAHHUEM TMPSMBIX
U3MEpPEeHU: TpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (HUKCHpPOBATh pE3yJIbTaThl MOIYYEHHOM
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BHUJE TaOIMIl M TpauKOB, IeNaTh BBIBOJBI 110 Pe3yiIbTaTaM

HCCIICIOBAHUS,



— coOmoaTh mpaBwia OE30MacHOTO TpyJa NpPU MPOBEIECHHUH HCCIEIOBAaHUN B paMKax
y4e0HOrO  3KCIEPUMEHTa, y4eOHO-MCCIEJOBATENbCKOM M MPOEKTHOW  AEATENbHOCTH  C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U 1a00OPaTOpHOro 000pyI0BAHHUS;

— pemaTh pacuETHBIC 3aJIa4H C SIBHO 33JJaHHOW (PU3UYECKON MOJICTIBIO, HCIIONIBb3YS (PU3HUECKUE
3aKOHBI ¥ IPUHIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41 BRIOUPATh (PU3HUECKYIO MOJIEIb, BHIACTATD
¢usnyeckue BeNMUYMHBI M (OpPMyJibl, HEOOXOAMMBIE i €€ pelIeHus, NMPOBOAUTH PACUETHI U
OLIEHUBATh PEATIbHOCTH [10JIyYEHHOI'O 3HAU€HUs (PU3NUECKON BEITUUYMHBI;

— pemaTh KaueCTBEHHbIC 3a/1a4M: BBICTPAUBATh JIOTMYECKH HEIPOTHBOPEUYHMBYIO LEHOYKY
paccyKJIeHHi ¢ ONOpOl Ha N3y4YEeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS;

— HCIOJb30BATh IIPU PELICHUH YUYEOHBIX 33]1a4 COBPEMEHHbIE HH()OPMAIIIOHHBIE TEXHOJIOIHH
IUIs IOMCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALUU U MIPEICTABICHUS Y4eOHON U HAayYHO-IIOMYJIIPHON
uHbOpMAaINY, MOTYYEHHON W3 Pa3IMYHBIX MCTOYHHUKOB; KPUTHYECKU AHAIU3MPOBATH IOIYYAEMYIO
nH(OpPMAIIHIO;

— MPUBOAMTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHbIX yu€HBIX-(PU3UKOB B pa3BUTHE
HayKH, 0OBSICHEHHUE ITPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

— WUCTIOJIB30BaTh TEOPETHUECKUE 3HAHUS TI0 (PU3UKE B IIOBCETHEBHON KU3HHU 11 00ECTICUCHUS
0€30MacHOCTH TpU OOpameHnH C MpUOOpaMHU M TEXHUYECKUMH YCTPONCTBAMHM, JUIS COXPAHEHHS
3JI0pOBbsI U COOJIIOJICHUS HOPM 3KOJIOTHYECKOI'0 MOBEICHUS B OKpYXKarolleil cpere;

— paboTaTh B rpyNIe C BHIMOJIHEHUEM PA3JIUYHbIX COLMATIBHBIX POJIEH, INIAHUPOBATh PaboTy
TPYIIIBI, PAMOHAIBHO PACIPEAEIATh 0053aHHOCTH U IJIAHUPOBATH JESTEIBHOCTh B HECTaHJAPTHBIX
CUTyalMsX, aJeKBaTHO OIEHWBATh BKJIAJ KaXIOTO W3 YYAaCTHUKOB TPYNIBl B peEIICHHE
paccMaTpuBaeMoil poOIEeMBI.

11 KJIACC

B npouecce n3yuenus kypca ¢pusznku 6a3oBoro ypoBHs B 11 kiacce yueHUK HAyYUTCS:

— JEMOHCTPHPOBATh Ha MPHUMEpax poJib U MeCcTo (HM3UKH B (HOPMUPOBAHUU COBPEMEHHOU
HAay4yHOM KapTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOIMH, B MPAKTUYECKOM
NesITeIbHOCTH JIFO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA;

— YUYUTHIBATh TPAHUIBl TPUMEHEHHS] W3YYEHHBIX (U3UYECKUX MOJEICH: TOYSUHBIN
AIIEKTPUUECKUI 3apsfl, JIyd CBETA, TOYSUHBI MCTOYHHK CBETa, SiAepHast MOAETh aToMa, HyKIOHHAs
MO/IENIb AaTOMHOTO Siipa MPH pelIeHN: (pU3nYecKux 3a/1ad;

— pacrno3HaBaTh (u3nyeckue sBIeHHUs (IPOLEeCcChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKU M KBAaHTOBOU (PU3UKU:

B3aMMOJICHCTBHE MAarHWTOB, DJIEKTPOMArHUTHAs WHIYKIHSA, NEHCTBHE MAarHWTHOTO IIOJISI Ha
MIPOBOJTHUK C TOKOM U ABFDKYIITUICS 3apsi/l, DJIEKTPOMArHUTHBIE KOJICOAHHUS U BOJTHBI, IPSMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPAKEHHE, MpesoMIIeHHe, UHTephepeHIns, Au(PaKIus U MOISIpU3ALHS
cBera, jaucrnepcus cBera; (oTtornekrpuueckuit >Ppdext (poTorddexT), cBeToBOE HaBIEHHE,

BO3HHKHOBEHHE JIMHEHYATOTO CIICKTpa aTtoMa BOAOpOJa, C€CTCCTBCHHAA W HCKYCCTBCHHAsA



PalnoaKTUBHOCTB;

— ONKCHIBaTh M3YyYEHHBIE CBOICTBA BEUIECTBA (dJICKTPHUUCCKHE, MAaTHUTHBIC, ONTHYECKUE U
3IIEKTPOMATrHUTHBIE SABJICHNUS (TIPOLIECCH), HCIIONB3Ys (Pr3nUecKue BEMMUUHBI: HIICKTPUIECKHN 3a-psil,
CHJIa TOKA, JJIEKTPHUECKOE HANpsIKEHUE, JIEKTPHUECKOE COMPOTHBIIEHUE, PA3HOCTh MOTEHIHAJIOB,
SJIC, paboTa TOKa, MHAYKIMS MarHUTHOTO MoJis, cuia Amrmepa, cuia JlopeHna, WHIyKTUBHOCTb
KaTYIIKH, SHEpPrus 3JIEKTPUYECKOT0 M MAarHWTHOTO NOJeH, HEeproj M 4YacToTa KojeOaHWi B
KoJIeOaTeTbHOM KOH-TYpE, 3aps[ W CHWIa TOKa B TPOLECCE TapMOHHYECKHX AJIEKTPO-MarHUTHBIX
KosiebaHui, POKyCHOE pacCTOSIHUE U ONITHYECKAs CUJIa JIMH3BI; TP ONMCAHUH NPABUIIBHO TPAKTOBATh
¢u3n4YecKUil CMBICT UCMOIb3YEMBIX BEIMYUH, UX 0003HAUECHUS W €JUHMIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOINE JJAHHYIO (DU3UYECKYIO BETMUUHY C APYTHMH BETHYHMHAMH;

— OIUCHIBATh N3yUCHHBIE KBAHTOBBIC SIBJIICHHS U IIPOLIECCHI, HCIONB3YS (PH3MUECKHE BEININHBI:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, SHEPIHs U UMIYJbC (OTOHA,
NEepUoJl TMOJIypacmaja, SHEPrHs CBSI3M ATOMHBIX sIEp; NPH ONUCAHWM IPABHIBHO TPAKTOBAThH
(bU3MUECKUI CMBICII UCIOJIB3YEMbIX BEIWYMH, X O003HAYCHUS W €IWHHIBI, YKa3bIBaTh (OPMYIIBL,
CBSI3BIBAIOIUE JAHHYIO (U3MUECKYIO0 BEIWYHMHY C JPYTUMH BEIWYMHAMHM, BBIYHCIATH 3HAUYCHHE
(U3HYECKOI BETUMINHBL;

— aHAJIM3HUPOBaTh (U3UYECKUE NPOIECCHl W SBICHUSA, UCTONB3Ys (DU3WYECKHE 3aKOHBI U
NPUHIMIBL 3aKOH AJICKTPOMArHUTHOW MHAYKIMH, 3aKOH NPSMOJIMHEHHOTO pacrpoCTpaHeHHs CBETa,
3aKOHBI OTPAXXCHUS CBETA, 3aKOHBI NIPEJIOMJICHUS CBETA; YpaBHEHHE DWHIITEHHA i GpoTodddekra,
3aKOH COXpPAaHEHHS SHEPIHH, 3aKOH COXPAHEHUsS WMIYJIbCA, 3aKOH COXPAHEHHS AIIEKTPHUECKOTO
3apsizia, 3aKOH COXPAaHEHUsI MaCCOBOTO YMCIIA, TOCTYIAThl bopa, 3aKOH paJiMOaKTHBHOTO paciaja; Mpu
3TOM pa3inyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOe BBIPAXKEHHE M yCIOBHSA
(rpaHuIBl, 00JIACTH) TPUMEHU-MOCTH;

— OIPEEIISATh HAllPaBJICHUE BEKTOPA MHIYKIIMH MAarHUTHOTO TOJISl IPOBO/IHUKA C TOKOM, CHIIBI
Awmnepa u cuisl JIopeHna;

— CTPOUTH M ONKCHIBATh H300pa’keHHe, CO3/1aBaeMOoe MJIOCKUM 3epKajloM, TOHKOM JTMH30M;

— BBINOJHATh AKCHEPUMEHTHI IO MCCIEIOBAHUIO (U3UYECKUX SIBJICHUNH M TMPOLECCOB, C
WCTIOJIH30BaHMUEM TIPSMBIX U KOCBEHHBIX U3MEPEHUH: MPH 3TOM (POpMYIMpOBaTH MpodaeMy/3anady u
THIOTE3y Yy4eOHOTO SKCIEPUMEHTa; COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O000pYyIOBaHHUS;
MIPOBOJIUTH OTIBIT U (HOPMYITHPOBATH BHIBOIBI;

— OCYILIECTBJIATH NPSMbIE U KOCBEHHBIE H3MEPEHHsI (PU3NUECKUX BETUYMH; TIPU 3TOM BHIOMpATh
ONTUMAJIBHBIA CIIOCOO HM3MEpEeHHs] U HUCIOJIb30BAaTh M3BECTHBIE METOJbl OLEHKH MOTPELIHOCTEN
U3MEPECHU;

— WCCIIeIOBAaTh 3aBUCUMOCTH (PM3MYECKUX BEITUYMH C MCIIOJIb30BaHUEM TPSMBIX H3MEPEHHN:
IpU 3TOM KOHCTPYHPOBaThb YCTaHOBKY, (HUKCHpPOBATh pPe3yJbTAaThl IOJyY€HHONH 3aBUCUMOCTH
(bu3MYeCcKUX BEJIMYMH B BUJE TaOIUI] U TpaMKOB, AETaTh BBIBOJBI M0 pe3yJIbTaTaM HCCIIEI0BaHMS;

— cobmoiaTh MpaBwiia 0€30MacHOro TpyJa MpU MPOBEIEHUU HCCIEJOBAaHMM B paMKax



yu4eOHOTO  JKCIIEpUMEHTa, y4eOHO-HCCIENOBATEIbCKOM M MPOEKTHOW  JEATENbHOCTH  C
HCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PYI0BaHMUS;

— pelaTh pacu€THBIE 3a/1a4M C SIBHO 3aJJaHHON (GU3UYECKON MOJIETIBbIO, UCIIONIB3Ys (PU3UYECcKre
3aKOHBI ¥ IPUHIUIIBI; HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a41 BRIOUPATh (PU3HUECKYIO MOJIEIb, BHIACTATD
¢usnveckue BeNUYMHBI M (POpPMYIIbI, HEOOXOAWMBIC il €€ pelIeHUsi, NMPOBOAMUTH PACUETHI U
OLICHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAaYeHUS (PU3NUECKON BEIHMUNHBL,

— pelarh KAayeCTBEHHbBIEC 3aJaud: BBICTPAWBaTh JIOTMYECKH HENPOTHBOPEUYHMBYIO LIETIOUYKY
paccykKJIeHHi ¢ ONOpOr Ha N3y4YEeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS,

— WCIOJIB30BATh MPU PEIICHUH YUYEOHBIX 33]1a4 COBPEMEHHbIE HH()OPMAIIHOHHBIEC TEXHOJIOTHU
JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALIUH U [IPEICTABICHHS Y4eOHOM U Hay4YHO-TIOMYJIAp-HON
uH(pOpMaLIUY, MOTYYECHHONH U3 PA3IMYHbIX UCTOYHHKOB; KPUTUYECKU AHAIU3UPOBATH MOIYYaEMYIO
nH(OpPMAILIHIO;

— OOBSCHATH MPHUHIUIIBI ICHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3inyarb
yCIIOBUS MX O€30MaCHOT0 MCIOIb30BaHMS B IOBCETHEBHOM KU3HU;

— MPUBOAMUTH MPUMEPHI BKIAZa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYIKAIOLIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

— WUCTIOJIb30BaTh TEOPETHUECKUE 3HAHUS IO (PU3UKE B IIOBCETHEBHON KU3HHU 11 00ECTICUCHUS
0e30macHOCTH Tpu oOpalleHuu ¢ IpruOoOpaMu M TEXHHUYECKUMHU YCTPOWCTBAMU, ISl COXPaHECHHS
3JI0pOBbS U COONIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKpY>Kalollel cpeie;

— paboTaTh B rpyNIe C BHIMOJIHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH, INIAHUPOBATh PabOTy
TPYIIIBI, PAMOHAIBHO PACIPEAEIATh 0053aHHOCTH U IJIAHUPOBATH JESITEIBHOCTh B HECTaHJAPTHBIX
CUTyalUsX, aJCKBAaTHO OLIEHMBATh BKJAaJ KaXJOr0 M3 YYAaCTHUKOB TPYIIBl B PELICHUE
paccMaTpuBaeMoit poOIeMBI.

B denepanbHbIX M perMoHaIbHBIX MPOLEAYpax OLEHKH KauecTBa 0O0pa30BaHUS HCIOJIb3YETCs
nepeveHs (KoaupuKaTop) paclpeaeieHHbIX M0 KJlaccaM MPOBEPsSEMbIX TPeOOBaHMM K pe3yibTaTaM
OCBOEGHHS OCHOBHOW 00pa30BaTENIbHOM NMpOrpaMMbl CpPEeJHEro OOLIEero oO0pa3oBaHMs U 3JIEMEHTOB
cojiep>KaHus Mo (pU3UKe.

[IpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOEHHSI OCHOBHOM

obOpazoBartenbHOU mporpammel 10 (kimacc)

Kon [TpoBepsieMble peAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMOTO MIPOTrpaMMBbI CPETHETO 001IIeT0 00pa30BaHUS
pe3yibTara
10.1 JleMOHCTpUpOBAaTh Ha MpHUMEpax poJib U MeCTO (UMK B (OPMHUPOBAHUHU

COBPEMEHHOM HAy4YHON KAPTHUHBI MUpa, B Pa3BUTHH COBPEMEHHOW TEXHHUKHU W
TEXHOJIOTUH, B PAKTUYECKOU JIEATENBHOCTH JIOIEH

10.2 Y4uThIBaTh TpaHUIBl NPUMEHEHHS M3YYEHHBIX (U3NYECKUX MOJeneil:
MaTepuajbHas TOYKa, MHEpLMaJIbHAas CHUCTEMa OTCUE€Ta, aOCONIOTHO TBEP0e
TE€J0, WACANbHBIA ra3; MOJAEIM CTPOEHUsS Ta30oB, KUIKOCTEM M TBEPABIX TEI,




TOYEYHBIN AJIEKTPUUECKUI 3aps]l - IPU petieHnH (HU3NUecKUx 3a1a4

10.3

PacnioznaBate ¢uszmveckue sBaeHUs (TpoIEecChl) U OOBACHITH MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUIECKOW TEOPUU CTPOCHHUS BEIIECTBA H
AJIEKTPOJMHAMUKU: DPaBHOMEPHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE
JIBUKCHHUE, CBOOOJHOE TAaJeHWUE Tell, JBIKEHHUE IO OKPYKHOCTH, HHEPIIHS,
B3auMOJIeHCTBHE Tel; TU(Py3Hsi, OPOYHOBCKOE ABIIKEHHE, CTPOSHHE YKHUIKOCTEH
U TBEpIBIX TeJI, W3MEHEHHE O0beMa TeJl MPH HArpeBaHUU (OXJIAXKICHUH),
TEIUIOBOE paBHOBECHE, CTIApEHHE, KOHJICHCAIIUS, IJIaBJICHUE, KPUCTAILTH3AIIHS,
KHIICHUC, BJIAXKHOCTb BO3AYyXa, IMOBBIIICHUEC AABJICHUA Ia3a IIPpHU €0 HArpCBaHUU
B 3aKPBITOM COCY/I€, CBSI3b MEX/y TTapaMeTpaMH COCTOSTHUS T'a3a B U30IPOIIECCaXx;
JIEKTPHU3ALMA TEJl, B3AUMOCHCTBUE 3apsI0B

10.4

OnucelBaTh MEXaHHYECKOE ABUIKCHUC, HUCIIOJIb3Ys (bml/mecxne BCJIMYHUHBI:
KOoOpauHaTra, InmyTbhb, INEPEMCIICHUEC, CKOPOCTH, YCKOPCHHE, Macca TeEjla, CHJIA,
HUMITYJIBC TCJId, KHHCTUYCCKAA SHCPIrusd, IOTCHIWAJIbHAA SHCPTHA, MCXaHNYCCKaA
pa60Ta, MCXaHHUYCCKasA MOIIHOCTb, IIpW OIHWCAHHHU IIPaBUJIIBHO TPaKTOBAaTh
(bI/I3I/ILIeCKI/If/'I CMBICJI HCIIOJIB3YEMbIX BCIIMYUH, HUX 0003HaYCHHUS H CAWHUIIDI,
HaxoauThb (1)OpMy.TIBI, CBA3BIBAOIINUC JAHHYIO (1)I/IBI/I‘ICCKYIO BCJIIMYUHY C IpYTUMU
BCJIIMYNHaAMU

10.5

OnuceIBaTh U3yUEHHBIE TEIIJIOBBIE CBOMCTBA TEJI U TEILJIOBBIE SBJICHUS, UCIIOJIb3YS
(bu3nuecKkrue BEIMYUHBL: JABJICHHUE ra3a, TeMIlepaTypa, CpelHss KHHETHYeCcKas
SHEPIHsl XA0TUYECKOI'O JBHKEHHSI MOJIEKYJ, CPEIHEKBAaAPATHYHAs CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHss OJHeprusi, pabora Trasa,
KOX(QQUIHUEHT IMOJIE3HOTO JICWCTBUS TEIUIOBOTO JBUTATeNs; TPU ONHCAHUU
MPaBWIbHO TPAKTOBaTh (U3MUYECKUN CMBICT HCIONb3yEMbIX BEIUYHH, HX
00O3HAYCHHS W EIWHHIBI, HAaXOAWTh (OPMYIBI, CBA3BIBAIOIINE JAHHYIO
(bu3MYECKYIO BETMUUHY C APYTUMHU BEIHMUYUHAM

10.6

OnuceiBaTh M3y4YEHHBIE JIEKTPUYECKHE CBOMCTBA BELIECTBA U JJIEKTPUUECKUE
sBJIEHUS (IIPOLIECCHI), UCIOJIb3YS (PU3NUECKHUE BETUUMHBL: JIEKTPUUECKUN 3aps,
JIEKTPUYECKOE IT0JIE, HATIPSKEHHOCTD I10JIs1, IIOTEHIIMAJI, Pa3HOCTh [IOTEHIIUAJIOB;
[P ONHCAaHUU TPABUWIBHO TPAKTOBAaTh (PU3MUECKUH CMBICH HUCHOJIb3YEMBIX
BEIMYMH, UX 0003Hau€HHs U €AMHUIIbI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (PU3MYECKYIO BETUUMUHY C IPYTMMH BEITUYUHAMU

10.7

aHAIM3UPOBaTh (U3MUYECKUE MPOLECChl W SIBICHUS, UCHONB3Ys (usnueckue
3aKOHBI U TPUHIIUIIBL: 3aKOH BCceMUpHOTO Tarotenus, 1, II u 11l 3akonsr HetoTOHA,
3aKOH COXPaHEHUs MEXaHWYECKOW DJHEPIrUM, 3aKOH COXPAHEHHsS HMIIYJIbCa,
MPUHIMI CYNEPHO3ULIHUHA CUJI, TPUHUHUII PAaBHONPABUS HMHEPLUHAIBHBIX CHUCTEM
OTCYETa; MOJIEKYJSIPHO-KUHETUUYECKYI0 TEOPUIO CTPOCHHMS BEIIECTBA, I'a30BbIE
3aKOHBI, CBA3b CPEAHEN KUHETUYECKON SHEPTUH TEIIOBOTO IBUKEHUS MOJIEKYJI C
abCOMIOTHON TeMIepaTypoid, IEPBBIN 3aKOH TEPMOTUHAMUKH; 3aKOH COXPaHEHUs
AJIEKTPUYECKOTr0 3apsaa, 3akoH KylloHa; mpu 3TOM pas3ivyarh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA, €M0 MAaTEeMAaTUYECKOE BhIPAKEHHE U YCIOBUS (TPaHHULIBI,
00J1aCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHbBIE MPHUHIIMIIBI AEUCTBUS MALINH, IPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3uyaTh yCIOBUS UX O€30MIACHOTO UCIIONIb30BAaHUS B TIOBCETHEBHOM
KU3HU

10.9

BrimoaHAaTs OKCIICPUMCHTBI 110 HCCICAOBAHHIO (1)1/I3H'—I€CKI/IX SIBJIEHUA U
MIPOLIECCOB C KCIONB30BAHUEM MPSIMBIX U KOCBEHHBIX HM3MEpPEHUH; MPU STOM
dbopmynupoBaTh mpolOiieMy (3adady) W THIOTE3y YYEeOHOTO OJKCIIEPUMEHTA,
coOupaTh yCTaHOBKY W3 MPEIOKEHHOTO O0OPYIOBaHMs, MPOBOAHUTH OIBIT H




(bopMyIHpOBaTh BHIBOJIBI

10.10

OcyiiecTBIATh NpsSMble U KOCBEHHBIE M3MEPEHUs (PU3NUYECKUX BEIUYMH; MpU
3TOM BBIOMPATH ONTUMATBHBIA CIIOCOO M3MEPEHUS] U HCIOIH30BaTh U3BECTHHIE
METO/Ibl OIIEHKU MOTPEIIHOCTENH U3MEPEHHI

10.11

HccnenoBaTh  3aBUCUMOCTH ~ MEXIy  (U3MYECKMUMH  BEIMYMHAMU  C
WCIIOIb30BAaHUEM MPSAMBIX HU3MEPEHUM; MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
¢bukcupoBaTh pe3yibTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BH/JIE TaONHI U TpaUKOB, AETATh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHUS

10.12

CoOnromate mpaBuiia 0E30MACHOTO Tpyla THpPU TPOBEICHUHM HCCICOBAaHUN B
paMKax y4eOHOTO SKCHEPUMEHTa, Y4eOHO-HCCIIEIOBATEIBCKOW W TPOCKTHOM
JEeSTEIbHOCTH C UCIIOJIb30BAHUEM M3MEPUTENIBHBIX YCTPOUCTB H JIA0OPATOPHOTO
o0opy10oBaHUS

10.13

Pemrate pacueTHble 33a4u € ABHO 33JaHHON (HM3NYECKON MOJICNbBIO, HCIIONb3YS
¢bu3nyeckue 3aKOHbI M IPUHIMIIBI; HA OCHOBE aHAJIN3a YCIOBUS 3a1a4K BEIOUpPATh
(Gu3NYeCKyl0 MOJeNb, BBIIENATH (PU3MUECKUE BEIWYMHBI H  (OPMYIIBI,
HEOOXO/UMBIE Ui €€ PELICHUs, IPOBOJUTh pacueThl U OLEHUBATh PEalbHOCTh
MOJTyYSHHOTO 3HaYCHHS (PU3NIECKON BETMUUHBI

10.14

Perrates Ka4yecTBEHHBIC 3a/1a4d: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEUUBYIO
LIETIOYKY PACCYKICHHIA C OMOPOH Ha M3ydYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nueckue BICHUS

10.15

Vcnonp30BaTh MpU pelIeHUH y4eOHBIX 33Jad COBPEMEHHBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH I TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U NIPEICTABICHUS
y4eOHOH ¥ HaydHO-TIOMYJISIpHON HH(OpMAIUK, MOJYYEHHON M3 pa3IMYHBIX
MCTOYHUKOB; KPUTUYECKH aHAJIM3UPOBATH M10JIy4aeMyt0 HHPOPMALIHIO

10.16

[IpuBoauTE HpUMEpHI BKIIAJa POCCUUCKHX U 3apyOEKHBIX yUEHBIX-(DHU3HKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIEr0 MHpa, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJOTUI

10.17

Vcnonb30BaTh TEOpeTHYECKUE 3HAHUS MO (pU3MKe B MOBCEJIHEBHOM JKU3HU IS
oOecrnieueHnss 0€30MacHOCTH NpU OOpaLIEHUH C MPUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIsl COXPAHEHUS 3/10POBbs U COOJIIOICHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOILIEH cpeie

10.18

PaGorate B rpymme C BBIIOJHEHHWEM pa3IMYHbIX COLUAIbHBIX pPOJEH,
IUTAHUPOBaTh PabOTy TIPyMIbl, palMOHAIBHO paclpenesaTh O0sS3aHHOCTH U
IJIAHUPOBATh JIEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aICKBATHO OLICHUBATH
BKJIa/1 KQXJIOT0 U3 YYaCTHUKOB I'PYTIIIBI B pEIlIEHUE paccMaTpuBaeMoi MpooieMbl

[TpoBepsiemsble aneMenThI conepxkanus (10 kiacc)

Kon
pasnena

poBepsieMor
0 DJIEMEHTA

KO,Z[ HpOBCpHCMHC 9JICMCHTBI COACPKaHUA

OU3NKA 1 METOJAbI HAYYHOI'O ITIO3HAHU A

1.1 ®duzuka - Hayka o mnpupoae. Hayunele MeTonbl TO3HAHUSA
OKpyXaromero mupa. Ponb SkcnmepuMeHTa W TEOPHH B Mpolecce
MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3nke




1.2

MopenupoBanue (U3MYECKUX SBJICHWH U TpoleccoB. HayuHbie
runote3bl. Gu3nuecKue 3aKOHbl U TEOpUU. ['paHUIbl TPUMEHUMOCTH
¢usnueckux 3akoHoB. [Ipunuun coorsercTBus. Poib u Mecto Gpusuku
B (OpMHpPOBAaHUM COBPEMEHHOW HAay4yHOW KapTHHBI MHUpaA, B
MPAKTUYECKOU JEATEIbHOCTH JIIOACH

MEXAHHKA

2.1

KMHEMATHKA

2.1.1

MexaHu4deckoe JABUKCHUC. OTHOCUTEIHLHOCTD MCXaHHUYCCKOI'O
JBHXCHHA. Cucrema orcuera. TpaCKTOpI/IH

2.1.2

[lepemerienue, CKOPOCTH (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHE MaTepUAIbHOW TOYKH, UX MPOEKIMH HA OCHU CHUCTEMBI
koopauHat. Cl0KeHUE NMEPEMEILICHUHN U CII0)KEHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE M pPABHOYCKOPEHHOE MPSAMOJIMHEHHOE JBUYKEHUE.
I'paduku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHS, MyTH H
repeMelIeHUsl MaTepUabHOM TOUKH OT BPEMEHHU

2.14

CBoOoaHoe majeHre. Y CKOpeHrue CBOOOHOTO MaICHHS

2.15

KpuBonuneiinoe neuxkeHue. PaBHOMepHOE NBIKEHUE MaTepHAIbHOMN
TOYKH [0 OKPYKHOCTU. YTJOBas CKOPOCTb, JIMHEHHass CKOPOCTb.
[Tepuon u yactota. LleHTpocTpeMHUTETEHOE YCKOPEHUE

2.16

TexHuueckue YCTPOﬁCTBaZ CIIMAOMCTpP, ABUKCHUEC CHAPAA0B, LICIIHBIC K
PEMCHHBIC IICpCaAaAIn

2.1.7

[Ipaktuueckne paborel. M3mMepeHHe  MIHOBEHHOM  CKOpOCTH.
HccnenoBanue COOTHOIIEHUS MEXTY ITyTSMH, IPOUICHHBIMU TEJIOM 32
IIOCJIEZIOBATEIbHBIC paBHbIE IIPOMEKYTKH BpEMEHU pu
PaBHOYCKOPEHHOM JIBM’KEHHMH C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO.
WN3yueHne [BWKEHMsI IIapuKa B BA3KOW KUIKOCTH. M3yudeHue
JIBYDKEHUS Tea, OpOLIEHHOT0 FOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[Tpunmun otHocutenbHOCcTH ['anmuned. IlepBeiit 3axkoH HproToHa.
HNuepuunanpHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cwia. [IpuHnun cynepnosunuu cui

2.2.3

Bropoii 3akoH HproTOHA 1111 MarepUallbHOM TOYKU B MHEPLIMAIBHOM
cucteme orcuera (MCO). Tpernii 3akoH HproTOHA 1711 MaTepHaTbHBIX
TOYEK

224

3akoH BceMHpHOro TsaroreHus. Cuna Tsbxectd. llepBas kocmuueckas
ckopocTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenuns. Cyxoe Tpenue. Cuia TpeHHUs CKOJIBKEHUS U CUJla TPEHUS
nokosi. Koadpdurment tpenus. Cuiia CONpOTUBICHUS TPU JBHKEHUU
TeJa B )KUJIKOCTH WJIH Ta3e

2.2.7

HOCTyrIaTeJ'ILHOC U BpallaTCJIbHOC JIBUKCHHC a0COJIFOTHO TBCPAOTO




TCIa

2.2.8 MOMEHT CHJTBI OTHOCUTEIBHO OcH BpamieHus. [lineuo cubl. YcnoBus
paBHOBecus TBepaoro tena B UCO
2.2.9 TexHuyeckue ycTpoONCTBa: MOJIIMITHUKH, JBUKEHHE HMCKYCCTBEHHBIX
CITyTHUKOB
2.2.10 [IpakTuueckue paboThl. M3yueHue MBHKEHUS Opycka MO HAKIOHHOMN
IUIOCKOCTH IOJ JEUCTBUEM HECKOJIBKHUX cuil. VccnemoBanue
3aBUCHMOCTH CHJI YIPYrOCTH, BO3HHUKAIOMUX B JIehOopMUPYEMOit
NMPY)KMHE M PE3WHOBOM 00pasile, OT BEIMYHMHBI HX Jaedopmaruu.
HccnenoBanue ycimoBuii paBHOBECHS TBEPAOTO Tejla, MMEIOLIEr0 OCh
BpAaIICHUS
2.3 3AKOHbBI COXPAHEHUS B MEXAHUKE
2.3.1 Nmmynsec maTepuanbHONM TOYKH, CHCTEMbl MaTEPHAIBHBIX TOYEK.
NMrTyibe CHITBI 1 I3MEHEHHE UMITYJIbCA Tella
2.3.2 3akoH coxpaHeHus umiyibca B UCO. PeakTuBHOE ABM>KEHNE
2.3.3 PaGora crtel
2.3.4 MOIIHOCTE CHIIBI
2.3.5 Kunernueckass osHeprus marepuaqbHOM  TOYkH. Teopema O
KHHETHYECKON SHEPTUH
2.3.6 [lorenumaneHass  sHeprus. lloreHuuanbHas  3HEpPrust  yOpyro
nedopMupoBaHHO# TpykuHbl. [loTeHIIManbHast SHEpPTrUs Tena BOIU3U
MOBEPXHOCTU 3eMIIH
2.3.7 [ToTennmanpuple W  HENMOTEHIMANbHBIE Ccuibl. CBsi3b  pabOTHI
HEMOTEHIUAIbHBIX CHJI C M3MEHEHHEM MEXaHWYEeCKOW SHEpTruu
CUCTEMBI TeJl. 3aKOH COXPAHCHUS MEXaHHUYECKON dSHEePTUn
2.3.8 VYrpyrue u Heynpyrue CTOJTKHOBEHUS
2.3.9 TexHudeckue yCTpONCTBA: [IBIDKEHHE paKeT, BOJIOMET, KOIep,
MPY>KUHHBIA TUCTOJIET
2.3.10 [Ipaktuueckne paboTel. WM3ydeHWe CBS3M CKOPOCTEH Ten mpu
HeynpyroMm yaape. MccnenoBanue cBsi3u pabOThl CUIIBI C U3BMEHEHUEM
MEXaHMYECKOM SHEepPTUU Tena
3 MOJIEKVYJIAAPHAS ®U31UKA U TEPMOJJUHAMUKA
3.1 OCHOBBI MOJIEKVYJIAPHO-KMHETUYECKOU TEOPUN

3.11 OcCHOBHbIE  TIOJIOKEHUS ~ MOJIEKYJISIPHO-KMHETUYECKOM  TEeopHuHu.
BbpoynoBckoe nBmwxkenue. Juddysus. Xapakrep IBWKEHUS U
B3aMMO/JICHCTBHS YaCTHI] BEIIECTBA

3.1.2 Mopnenu cTpoeHus: Ta3oB, )KUJIKOCTEH U TBEPABIX TeNl U OOBICHEHUE
CBOICTB BEILIECTBA HA OCHOBE 3TUX MOJAEIEN

3.1.3 Macca monexyin. Konmngectso Bemectsa. [TocrossHHas ABoraapo




3.1.4

TenmoBoe paBHOBecue. Temmepatrypa u ee wusMmepenue. I[llkana
teMmriepatyp Llenscus

3.15 Mopnens wupeanbHoro ra3a. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KHMHETUYECKOM TeOpUH HIeaIbHOro ra3a

3.1.6 AOcoiroTHas TeMIieparypa Kak Mepa CpelHel KUHETUUECKOW YHEPTUr
TEIJIOBOrO ABMKEHUS yacTull rasa. [llkana remneparyp KenbBuna

3.1.7 VYpasuenue Knaneiipona - MennaeneeBa. 3akon JlaipToHa

3.1.8 I"azoBbie 3akoHbl. M30mporeccsl B UAEaNbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BELIECTBA: HU30TEPMa, H30X0pa, n300apa

3.1.9 TexHu4yeckue yCTporuCTBa: TEPMOMETP, OapoMeTp

3.1.10 [Ipaktuyeckne paboTel. M3MepeHue Macchl BO3AyXa B KJIACCHOU
koMHate. lccrmenoBaHue — 3aBUCMMOCTH  MEXAY IapameTpamMu
COCTOSIHMS pa3peKEHHOI0 Ta3a

3.2 OCHOBbI TEPMOJANHAMMWKN

3.21 Tepmonnnamuyeckas cCUCTEMA. BuyTpenHss SHEPrust
TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHHS

3.2.2 KonunuectBo TeminoTel U pabota. BHyTpeHHSs1 3HEPTUsT OTHOATOMHOTO
UJealIbHOTO Ta3a

3.2.3 Bunpl temnnonepenayu: TEIIONPOBOIHOCTb, KOHBEKIIHS, H3Ty4YCHHUE.
TemoeMkocTh Tea. YaenbHas TEINIOEMKOCTh BemecTsa. Pacder
KOJIMYECTBa TEIUIOTHI IpH Terionepeaayue

3.2.4 [lepBpiii 3akOoH TepMoAMHAMUKH. [IprMeHeHHe mepBOro 3aKoHa
TEPMOJAMHAMHUKH K wu3omporeccaM. ['paduueckas HHTEpIpeTaIus
paboTs raza

3.2.5 TennoBeie MarmmHbl. [IpUHIMOBL  JEHCTBUS  TEMJIOBBIX  MAIIUH.
[IpeoOpazoBanusi sHEpruM B TEIJIOBBIX MamnHax. Koadduiument
nonie3Horo neictBus (manee - KI1/1) Temnosoii mammnsl. [ukn Kapao
u ero KIIJ{

3.2.6 Bropoii 3akon TepMoauHamuku. HeoOpatuMocTh mpoIeccoB B
npupoae. TemnoBsle  ABUTaTeNd. IJKOJOTHYECKHE  MPOOIEMBI
TETUIODHEPT e THKHI

3.2.7 TexHu4yeckue yCTPOWCTBA: JBUTATENb BHYTPEHHErO CropaHus,
OBITOBOM XOJOJUIBHUK, KOHIUIIHOHED

3.2.8 [TpakTuueckue padboTel. i3MepeHue yaenbsHOM TeMI0eMKOCTH

3.3 ATPEI'ATHBIE COCTOSHUA BEHIECTBA. ®A30BbBIE I[TEPEXO/IbI

3.31 [TapooOpazoBanue u KoHACHcaAIWsA. VcapeHue u KuneHue. Y aeabHas
TEIJIOTa MapooOpa3oBaHHs. 3aBUCHMOCTh TEMIIEPATypbl KUIICHUS OT
JIaBJICHUS

3.3.2 AOcCoI0THAS ¥ OTHOCHUTEITbHAS BIAKHOCTH BO3AyXa. HackImeHHbIi map




3.3.3 Tepnoe teno. Kpucramnmyeckne u aMmopdHbie Tema. AHU30TPOIIHS
CBOMCTB KpucTayioB. JKuakue kpuctayuibl. COBpeMEeHHbIE MaTepUaIbl
3.34 [InaBneHne u KpUCTATU3aIMs. YJeNbHas TEIUIOTa IUIABJICHUS.
CyOnumarus
3.3.5 YpaBHEHHE TEIJIOBOTO OajlaHca
3.3.6 TexHuyeckue ycTpoHCTBA: TMTPOMETP M IICUXPOMETP, KaJOPUMETP,
TEXHOJOTHH TOJYYEHHUs] COBPEMEHHBIX MaTepUaloOB, B TOM YHCIE
HaHOMaTEepPHAJIOB, U HAHOTEXHOJIOTUU
3.3.7 [IpakTuueckue padboTsl. I3MepeHne BIaXXHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA
41.1 OnexTpuzanus Tel. DIeKTpudyecKuil 3apsa. JIBa Buaa 31EKTPUUECKUX
3apsaoB
4.1.2 [TpoBOMHKMKH, AUAIICKTPUKHU U TIOTYIPOBOTHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
4.1.4 B3aumoneiictBue 3apsnoB. 3akoH Kynona
4.1.5 DnekTpuyeckoe moje. HampsokeHHOCTh  JEKTPUYECKOTO  MOJIS.
[Mpunnun cynepno3unuu. JIMHUK HANPSKEHHOCTH SJIEKTPUYECKOTO
0TSt
4.1.6 Pabora cun onextpocratmueckoro mons. Ilorenmman. PasHoctb
MOTEHIIUAJIOB
4.1.7 [IpoBOTHUKN M JUBJIEKTPUKHA B TOCTOSHHOM 3JIEKTPUYECKOM IOJIE.
JlmiekTpudeckast pOHUIIAeMOCTh
4.1.8 OnektpoeMkocTh.  KoHzeHcartop.  DIEKTPOEMKOCTh  IUIOCKOTO
KOH/IeHcaTopa. DHeprus 3apspkeHHOro KOHJeHcaTopa
4.1.9 TexHnueckue YCTpOIiCTBa: INEKTPOCKOII, INEKTPOMETP,
QNIEKTPOCTaTHYECKass  3allluTa,  3a3eMJICHHE  DJIEKTPONPHOOPOB,
KOH/IEHCATOp, KCEPOKC, CTPYHHBIN MPUHTED
4.1.10 IIpakTuyeckue paboTel. I3MepeHue 31eKTpoeMKOCTH KOHIeHcaTopa
4.2 [MOCTOAHHBIN SJIEKTPUYECKHNU TOK. TOKU B PA3JIMYHBIX CPEJAX

421 VYcenoBuss  CymIECTBOBAaHHsS IOCTOSHHOIO — JIEKTPHUYECKOTO  TOKA.
Ucrounuku Toka. Cuina toka. [TocTosHHBINA TOK

4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka LenH

4.2.3 DNEKTPUUECKOE COMPOTUBIICHHE. Y AeTbHOE COMPOTHBICHNUE BEIIECTBA

424 [locnenoBarenbHOe,  MmapajuielibHOE,  CMEIIAaHHOE  COEJUHEHUE
MTPOBOTHUKOB

4.2.5 Pabota anekTpuueckoro Toka. 3akoH [[xoyis - Jlenna




4.2.6 MOMIHOCTB JEKTPUIECKOTO TOKA

4.2.7 AIeKTpoABIKYIIas cuia (nanee - 3/1C) u BHyTpeHHEe COPOTUBIICHNE
HMCTOYHHMKA TOKA. 3aKoH OMa /i MOTHOU (3aMKHYTOM) 3JIEKTPUUYECKOM
uenu. Koporkoe 3ambikaHue

4.2.8 DONEeKTpOHHAas MPOBOJAUMOCTh TBEPABIX METAJUIOB. 3aBHCHUMOCTH
COIIPOTHBIIEHUS METAJJIOB OT TeMIeparypbl. CBEpXIIPOBOAUMOCTh

4.2.9 DIIEKTpUYECKUH TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10 [TonynpoBoauuku. CoOcTBeHHass © TNpPUMECHas IPOBOJUMOCTH
oJynpoBoAHUKOB. CBoiicTBa p-n nepexona. IlomynpoBogHUKOBBIE
PUOOPHI

4211 DNEeKTPUYECKHH  TOK B OJJEKTPOJIIMTAX.  DJICKTPOJUTHUYECKAS

JTUCCOIMaIus. DIEKTPOIIU3

4.2.12 DNeKTpUYECKU TOK B rasax. CamocTosTeNnbHbIN u
HECaMOCTOSITEIIbHBIH pa3psa. Pa3ziaudHble TUIBI CaMOCTOSTEIHHOTO
paspsaa. Monnus. [1nazma

4.2.13 TexHudeckue  yCTpPOMCTBA: amIepMeTp, BOJBTMETpP, PEOCTaT,
WUCTOYHHUKH TOKa, AJIEKTPOHATPEBATEIbHBIC puOOPBHI,
ANEKTPOOCBETUTEIbHBIE  MPUOOPBI, TEPMOMETDP  CONPOTHUBIICHUS,
BaKyyMHBIN JMO], TEPMHUCTOPBI u (dboTope3nucTopHI,

HOJIYHpOBOIIHI/IKOBI)II\/JI Anoa, raJlbBaHUKa

4.2.14 [Ipaktuueckue paboTel. M3ydeHwe CMENIAaHHOIO  COEIMHEHUs
PE3UCTOPOB.

N3mepenue D/IC UCTOYHMKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHHUS.
Habmtonenue snexTponusa

ITpoBepsieMble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM

obpazoBarenbHOU mporpammel (11 kimacc)

Kon [TpoBepsieMble peAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMOTO MporpamMMBbl CpeTHETrO 0011IeT0 00pa3oBaHUs
pe3yJibrara

111 JIeMOHCTpUpOBAaTh Ha MpHUMeEpax poJib U MeCTO (UMK B (OPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KAPTUHBI MUpa, B Pa3BUTHUM COBPEMEHHOW TEXHHKHU W
TE€XHOJIOTUH, B NMPAKTUYECKOU NEATEIBHOCTH JIIOJEH, LIEIOCTHOCTh U €IUHCTBO
(u3nyeckoil KapTUHBI MHpa

11.2 Y4uThIBaTh TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX GU3NYECKUX MOJIEIICH: TOUSUHBIH
NEKTPUYECKUI 3apsijl, sAEpHas MOJEIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO
sJipa MpH perieHnH GU3NUecKux 3aaa4

11.3 PacnioznaBate (u3nyeckue sBieHUs (MPOLECCh) U OOBACHATH MX Ha OCHOBE

3aKOHOB QJICKTPOAUHAMHUKU n KBaHTOBOM (1)I/ISI/IKI/IZ QJICKTpHUYCCKAad
IMPOBOAMMOCTDB, TCIIJIOBOC, CBETOBOC, XUMHNYCCKOC, MAarHuTHOC }IeﬁCTBHH TOKa,
BBaHMOHCﬁCTBHC MAar"suToOB, QJICKTPpOMAaruuTHasd HWHAYKIOWA, HeﬁCTBHC
MAaroMuTHOro T1Iojii Ha HOPOBOJHHUK C TOKOM H )IBI/I)K}’HII/IﬁCSI 3apsanm,
QJICKTPOMArHMuTHBIC KoJIeOaHHST | BOJIHBI, HpHMOHHHeﬁHOC PacnipoCTpaHCHUC




CBeTa, OTPAXKCHHUE, NpEOMIICHNE, HHTepdEepeHIHs, TUPPAKIIUSI U TOJIIPU3ALHSI
CBeTa, AUCIEepCcus cBera, porodnekTpuaeckuii d3d ekt (porodddexr), cBeToBOES
JIaBJICHUE, BOSHUKHOBEHHUE JIMHEHYATOTO CIICKTpa aTOMa BOJIOPO/Ia, ECTECTBEHHAS
1 UCKYCCTBCHHAA paJUOAKTUBHOCTb

11.4

OnuceiBaTh HU3YYCHHBIC CBOMCTBA BeIIeCTBa (3JICKTpI/I‘-IeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE,  DIEKTPUYECKYI0  MPOBOAMMOCTh  DPA3JIMYHBIX  Cpel) U
QJICKTPOMArHuTHBIC ABJICHHUA (HpOLIGCCbI), HCIIOJIb3YyA q)HSI/IIICCKI/Ie BCIIMYUHBI:
ANEKTPUYECKUH 3apsll, CUJIa TOKa, SJIEKTPUUECKOE HAMpsHKEHHE, AIEKTPUIECKOe
CONPOTHUBIIEHUE, pa3HocTh moreHnuanos, JJIC, pabora TOka, WHIYKIUS
MarHUTHOTO moJis, cuia Amriepa, cuna JlopeHla, WHAYKTHUBHOCTh KAaTyILKH,
SHEPTUS AMEKTPUYECKOTO U MATHUTHOTO TOJICH, IEPUO U 9acTOTa KoyieOaHUH B
Koje0aTebHOM KOHTYpE, 3apsii M cujla TOKa B IPOLECCe TapMOHUYECKUX
ANIEKTPOMArHUTHBIX KOJIeOaHUH, (OKYCHOE PpACCTOSHHE W ONTHYECKas Cuia
JUH3bI; TpPU  ONWCAHUU TMPABWIBHO TPAaKTOBaTh  (PU3MYECKH  CMBICH
HCIIOJIb3YCMbBIX BCJIIMYMH, HUX o0o3HaueHus u CAWMHUIBI; YKa3bIBATb q)OpMy.]IbI,
CBSI3BIBAIOIIUE TaHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU

115

OnucelBaTh M3yYEHHbIE KBAHTOBBIE SBJICHMS W IPOLECCHI, HCIOJb3Ys
¢u3nvecKkre BETMYMHBI: CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPrHUsl U UMITYJIbC (OTOHA, HEPUOJ OTypaciaia, SHEPrUs CBSI3U
aTOMHBIX $7€p; NpPU OINKCAHUU TPABUIBHO TPAKTOBaThb (PUIUUECKUN CMBICI
UCIOJb3YEMBIX BEJIMYMH, UX O00O3HAUCHMsI U €AMHHUIIBL; YKa3blBaTh (HOPMYJIb,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYI0 BEIMYHHY C JAPYTHMH BEIWYHHAMH,
BBIUUCIIATh 3HaUE€HUE (PU3UUECKON BEIMUUHBI

11.6

AnHanmu3upoBaTh (DU3MYECKHE TPOLECCHl M SBJICHUS, UCHOJIB3YsS (U3UUECKUE
3aKOHBI M TPUHIIMIIEL: 3aK0H OMa, 3aKOHBI ITOCIJISIOBATEILHOTO U TTApaUIeTLHOTO
COCJIMHEHUS] IPOBOHHUKOB, 3akoH JIxoyis - JIeHIa, 3aKOH AJIeKTpOMarHuTHON
WHIYKIIMH, 3aKOH MPSMOJIMHEHHOTO PACIIPOCTPAHCHHSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHHsI CBETa, ypaBHeHHe DifHITeitHa st hoTorddekTa,
3aKOH COXPAHCHUS DHEPIHH, 3aKOH COXPAHCHHS WMITYJIbCA, 3aKOH COXPAHCHHUS
ANEKTPUYECKOTO 3apsi/ia, 3aKOH COXpPaHEHHsI MacCOBOTO YHcia, mocTynaTsl bopa,
3aKOH paJMOAaKTHBHOTO pacmaja; TMpHd OTOM  pa3inyarh  CIIOBECHYIO
(GbOopMyIHPOBKY 3aKOHA, €M0 MAaTEeMAaTUYECKOE BhIPAKEHHE U YCIOBUS (TPaHHULIBI,
00J1aCTH) MPUMEHUMOCTH

11.7

OHpGHGJ’IﬂTB HaIrpaBJICHUEC BCKTOPA MHAYKIHWHW MAarHUTHOI'O IIOJIA IMPOBOJHHUKA C
TOKOM, CHJIbI AMHCpa U CHUJIIBI HopeHua

11.8

CtpouTh ¥ ONUCHIBaTh U300paXKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pKajioM, TOHKON
JINH30H1

11.9

BBIMONMHATE  SKCIIEPUMEHTHI MO HCCIEAOBaHUI0 (UBUYECKUX SABICHUA W
MIPOIIECCOB C WCIIOIB30BAHUEM MPSIMBIX W KOCBEHHBIX M3MEPEHUH; MPU ITOM
dbopMmynupoBath TpobieMy (3aady) W TUNOTE3Y Y4YeOHOTO SKCIEpUMEHTA,
coOOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO O00OPYIOBaHHs, NMPOBOJHUTH OIBIT U
(hopMyIHUpOBATh BHIBOJIBI

11.10

OCYH_[CCTBJBITL MMpAMbIC U KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘-ICCKI/IX BCJIIMYHUH; IIPpU
9TOM BBI6I/IpaTI) OIITHMAJIBHEIN CITOCO0 HU3MCPCHUA U HCIIOJIB30BAaTh M3BCCTHBIC
METOAbI OICHKHU HOFpGIJ.IHOCTGfI I/I3MepeHI/II71

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEIMYHH C HMCIIOJB30BAaHHEM MPSMBIX
U3MEpEeHUul; Mpu 3TOM KOHCTPYMPOBAaTh YCTaHOBKY, (PMKCHPOBATh PE3yJIbTAThI
MOJTyYEHHOH 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BHJIE TAOIUI] U TpaduKoB,




ACJIaTh BBIBOJKI IO PE3yJIbTaTaM HCCICAOBaHUA

11.12

Coburofath mpaBmia 0E30MACHOTO TpyJda MPH MPOBEJICHUU HCCIICIOBAHUN B
paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HUCCIEAOBATEIBCKOW W MPOCKTHOM
JESTSILHOCTH C UCIOJIb30BAHUEM M3MEPUTEIIbHBIX YCTPOMCTB U J1a00paTOPHOTo
obopymoBaHUs

11.13

Pemrate pacueTHble 3aa4yl € ABHO 33JaHHON (HPM3NYECKON MOJICNbBIO, HCIIONb3YS
(bu3nyeckne 3aKOHbI M IPUHIMIIBI; HA OCHOBE aHAJIN3a YCIOBUS 331a4K BEIOUpPATh
(Gu3NYeCKyl0 MOJeNb, BBIIENATH (PU3HUECKHE BEIWYMHBI H  (OPMYIIBI,
HEOO0XOUMBIE Ul €€ PELICHUs, IPOBOJUTh pacueThl U OLEHUBATh PEaJIbHOCTh
MOJTyYSHHOTO 3HaYCHHS (PU3NIECKON BETUUUHBI

11.14

Perrate Ka4yecTBEHHBIC 3a/laud: BHICTPAWBAThH JIOTUYECKH HEMPOTHBOPEUHUBYIO
LIETIOYKY PACCYXKJICHHIH C OMOPON Ha M3yuYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(busnueckue SBICHUS

11.15

Vcnonb30BaTh OpU pelICeHUH y4eOHBIX 33Jad COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUU JJIs TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALMU U NPEACTAaBICHUS
yueOHOM M HayyHO-TONYJSpHOM HH(pOpMALMM, TMOITYYEHHOW H3 pa3IM4HbIX
HMCTOYHUKOB; KpUTUUECKH aHAIU3UPOBATh NOJIy4aeMyt0 HHPOPMAIIIIO

11.16

OOBSICHATH TPUHIMITBI ACWCTBUS MAIlIMH, IPUOOPOB U TEXHUUECKUX YCTPOICTB;
pas3nuyarh ycaoBUs UX O€30IIaCHOTO MCII0JIb30BaHMsl B IOBCEHEBHOM KU3HU

11.17

[IpuBoauTE TpUMEpHI BKIIAJa POCCUUCKHX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HayKu, B OOBSCHEHHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B Pa3BUTUE
TEXHUKHU U TEXHOJIOTHI

11.18

Hcnonp30BaTe TEOpEeTHYECKUE 3HAHUS O (U3UKE B IMOBCEAHEBHOW JKU3HU IS
obecriedeHrs 0€30MacCHOCTU MPH OOpPAIICHWH ¢ MPHOOpaMH M TEXHUYECKUMHU
yCTPOMCTBaMH, [Tl COXPAHEHHS 3A0POBbsI U COOIIOICHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOLIEH cpene

11.19

PaGorate B rpymnme cC BBIIOJHEHHWEM pPa3IMYHbIX COLHUAIbHBIX pPOJEH,
IUTAHUPOBaTh PabOTy TPYMIbI, palMOHAIBHO paclpenesaTh O0S3aHHOCTH U
IJIAHUPOBATh JI€ATEIIBHOCTh B HECTAHAAPTHBIX CUTyalUsIX, aICKBaTHO OLICHUBATH
BKJIa/1 KQXJI0T0 U3 YYaCTHUKOB I'PYTIIIBEI B pEIlIEHUE paccMaTpuBaeMoi MpooieMbl

[TpoBepsiemsble aneMeHThI conepxkanus (11 kiacc)

Kon
paznena

IIPOBEPSEMOT
0 JJIEMEHTa

Kon [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

4.3.1 ITocTtossHHBIE MarHuTEL. B3anMoeiicTBHE MOCTOSHHBIX MAarHUTOB

4.3.2 MaruutHoe mone. Bektop wmarHuTHOM MHAYKUMU. [IpuHIun
cyneprno3unu. JluHum wmarauTHOM wWHAyKnuMu. KapTuHa JMHMN
MAarHUTHOM MHIAYKLMH OJISI HIOCTOSIHHBIX MarHUTOB

4.3.3 MarnuTHOe T1OJie TPOBOJHHMKA C TOKOM. KapTuHa nuHMHA mouis




JUIMHHOTO TPSMOTO TPOBOJHHMKA © 3aMKHYTOTO  KOJIBLIEBOTO
MPOBOJIHMKA, KAaTymku ¢ TokoMm. OmbeiT Opcrepa. BzaummoneiictBue
MIPOBOJHUKOB C TOKOM

4.3.4 Cwuita AMriepa, €€ MOJTyJIb M HallPaBJICHHE

4.3.5 Cuna JlopeHua, ee MOJyJIb M HampaBiieHue. JIBUKEHUE 3apsyKeHHOM
YaCTHUIIBl B OJHOPOJAHOM MarHuTHOM noJje. Pabota cuiel Jlopenna

4.3.6 SIBneHne AIEKTPOMAarHUTHON MHAYKITUU

4.3.7 [ToTok BekTOpa MarHUTHOW WHIYKIIMH

4.3.8 OJIC nHayKiuu. 3aKOH JIEKTPOMArHUTHON MHayKIuu Papazaes

4.3.9 Buxpeoe snexkrpuueckoe mosne. IC MHAYKIMU B MPOBOJHHUKE,
JBUKYIIEMCSI TIOCTYIIATEIHbHO B OJTHOPOHOM MAarHUTHOM IT0JIe

4.3.10 [IpaBuiio Jlenna

4311 NunyxtuBHOCTh. SBNeHne camounaykuuu. IJC caMOMHIYKIIUU

4.3.12 DHeprus MarHUTHOT'O TOJIS KaTYIIKU ¢ TOKOM

4.3.13 DIEeKTPOMarHuTHOE I0JIe

4.3.14 TexHuyeckue ycTpoicTBa: MOCTOSIHHBIE MArHHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOBUTATENb, YCKOPUTEIH JJIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAs TIeYb

4.3.15 [IpakTuueckue paboThl. V3yueHne MarHUTHOTO TOJNS KaTYIIKU C

TokoM. MccnenoBanue nelCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C
TOKOM. MccnenoBanue siBieHUs 3J1€KTPOMAarHUTHONW MHTy KLU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1 KonebarenbHast cucrema. CBoOoaHbIe KojeOaHus. [‘apmMoHHueckue
konebanus. [lepuon, yacrora, amruntyaa u ¢asa kojsebaHun

5.1.2 [Ipy>kuHHBINA MasTHUK. MaTeMaTH4eCKUil MassTHUK

5.1.3 VYpaBHeHHe TrapMoHMYecKMX KoyebaHui. Kunematumueckoe u
JTUHAMHYECKOE OMHUCAaHUE KOJICOATeILHOTO JIBHIKECHUS

5.1.4 [IpeBpamienue sHepruM TpH TapMOHWYECKUX KoJsiebaHusAx. CBs3b
aMIUTUTYABl KONEOAHWM WCXOJHOW BETUYMHBI C aMIUITUTYIaMH
KoJie0aHui ee CKOPOCTU M YCKOPEHHUS

5.1.5 KonebarenpHbiil KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJIEOAHUS B
UJealbHOM  KonebaTedhbHOM  KOHType.  AHANIOTHS — MEeXIy
MEXaHHYECKUMH W D3JICKTPOMArHUTHBIMHU KoseOaHusmu. Dopmyna
TomcoHa

5.1.6 3aKOH COXpaHEHUS SHEPTUU B HIeaTbHOM KOJIe0aTeIbHOM KOHTYpE

5.1.7 BreinyxxneHHsle MexaHudeckue kosieOaHus. Pesonanc. PesonancHas

KpuBas. BboIHYXI€HHbIE 3JIEKTPOMarHUTHbIE KOJIEOAHHUS.




5.18

[Tepemennbiii Tok. CHHYCOMIATbHBINA TEPEMEHHBIN TOK.

5.1.9

MoOIHOCTh MEPEMEHHOI0 TOKa. AMIUIUTYJHOE U JACHCTBYIONIEE
3HAYCHUC CHUJIBI TOKA U HaHpﬂ)KeHI/ISI

5.1.10

Tpancopmarop.  IlpomsBoxcTBo, Tmepegaya u  MOTpedIeHHE
ANEKTPUYECKON DHEPTUH. JKOJIOTMYECKHE PUCKH IPU IPOU3BOACTBE
3JIEKTpU4eCcKOM dHepruu. KyibTypa HCIIOIb30BaHUs dJIEKTPOIHEPTUU B
MIOBCEJHEBHOI KH3HU

5.1.11

Texnudyeckue ycTpoiicTBa: ceiicMorpad, 53IEKTPUYECKHI 3BOHOK,
JIMHUU 3JEKTpoIiepeaayd

5.1.12

IIpakTnyeckue pabotel. McciaenoBanue 3aBUCUMOCTH IIEpUOJA MabIX
KojeOaHUi TIpy3a Ha HUTUH OT JUIMHBI HUTH M Macchl Ipys3a.
HccnenoBanne NEepeMEHHOr0 TOKAa B ILENU U3 IOCIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyLIKU U pe3ucTopa

5.2

MEXAHUYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHbI

521

MexaHnueckue BOJIHbI, yclIoBuUs pacnpoctpanenus. llepuoa. CkopocTth
pacnpocTpaHeHus U JUIHA BOJHBL [lonepeunbie U mpoa0IbHbBIE BOJTHBI

5.2.2

WNuTtepdepennus u nudpakuns MEXaHUYECKUX BOIH

5.2.3

3Byk. CKopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka

5.2.4

ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3IIyYEHUS 3JIEKTPOMATrHUTHBIX
BOJIH. B3aumuas opuenranus BektopoB E, B u V B anekrpomarHuTHON
BOJIHE B BaKyyMe€

525

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTpPaXCHHUE, MPEIOMIICHUE,
NoJIsIpU3aLus, mudpakius, uHTepdepeHIus. Cxkopoctb
3JIEKTPOMArHUTHBIX BOJIH

5.2.6

[[Ixana 3IEKTPOMArHUTHBIX BOJIH. [IprMEHEHHE 3JIEeKTPOMAarHUTHBIX
BOJIH B TEXHHUKE U OBITY

5.2.7

[IpyHiMnel  paguocBs3M W TeleBHIeHUsA.  Pannonokanus.
DNeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKaroIIel Cpe/ibl

5.2.8

TexHuueckue YCTpOWCTBA: MY3bIKaJIbHBIE WHCTPYMEHTBHI,
yIbTPa3ByKOBas JMAarHOCTHMKAa B TEXHUKE W MEOULMHE, pajaap,
paguoNpUEMHHUK, TEIEBU30D, aHTeHHa, TenaedoH, CBU-neun

5.3

OIITUKA

5.3.1

[IpssMonuHENHOE pacpOCTpaHEHUE CBETA B OJHOPOAHOM cpexe. Jlyy
cBeTa

5.3.2

Otpaxxenne cBeTa. 3akoOHbl OTpaxkeHHs cBeTta. [locTpoeHue
M300pakKeHUH B TUIOCKOM 3epKajie

5.3.3

HpCJ'IOMJICHI/IC CBeTa. 3aKOHBI MMpEJIOMJICHUSA CBCTA. AOCOIIOTHEIN
ITOKa3aTeJib MPECIOMIICHUA
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[lonmHoe BHyTpeHHee otTpaxenue. [lpenenbHBId Yroyll MOJHOTO
BHYTPEHHETO OTPaKEHHUS




5.3.5

Hucnepcus ceera. CioxkHbIN cocTaB Oenoro ceera. L{Bet

5.3.6

Colwuparoniue M paccerBarolue JUH3BL. ToHKas JjuH3a. DOKycHOE
paccTosHME M ONTHYECKas Ccuia TOHKOM JHH3bL [locTpoeHue
n300pakeHU B COOMparOImUX M pacceuBaronux JnH3ax. dopmyna
TOHKOM JIMH3EI. Y BeJIMUCHHE, TaBacMOE JTUH30M

5.3.7

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH

5.3.8

HNutepdepennius cBeta. KorepeHTHpIE  HMCTOYHHMKH. Y CJIOBHS
HAOJIIOJICHUST MAKCUMYMOB M MHUHHUMYMOB B HWHTEP(EpPEHIIMOHHON
KapTUHE OT JIBYX CHUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB

5.3.9

Hudpakus ceeta. udpakiuonHas pemerka. Y cioBue HaOII0IeHUS
[JIABHBIX MaKCUMYMOB TIPH MaJ€HUM MOHOXPOMATHUYECKOrO0 CBETa Ha
TUGPAKIMOHHYIO PELIETKY

5.3.10

Honﬂpmamm CBCTa

5.3.11

TexHuyeckue ycTpoiicTBa: OUKH, Jiyna, (hoToanmnapar, NpoeKIIMOHHBIH
amnmnapar, MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAsI ONITHKA, MU (PpaKIInOHHAS
pelieTka, moIspouI

5.3.12

[Ipaktnyeckue paboThl. l3MmepeHue moOKaszareliss MPETOMIICHHUS.
UccnenoBanue cBOMCTB u300pakeHWl B juH3ax. HaOmroneHue
JIMCTIEPCUU CBETa

6 RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
6.1 I'panuubl npUMEHMMOCTH Kjaccudeckod MexaHuku. [loctynats
TEOPHH OTHOCHTEIBHOCTH: HHBAPUAHTHOCTH MOJTYJISi CKOPOCTH CBETA B
BaKyyMe, IPUHIUIT OTHOCUTENBbHOCTH DHHINTEHHA
6.2 OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aMelJIeHHe BpEMEHH U
COKpallleHHEe JUTNHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIbI
6.4 CBs3b Macchl C 3HEPTHEN U UMITYJIbCOM CBOOOTHON YaCTHIIbI. DHEPrus
MOKOSI CBOOOTHON 4aCTHIIbI
7 KBAHTOBAS ®U3UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITUKU
7.1.1 ®oronsl. Popmyina Ilnanka cBsA3u >HEpruu (POTOHA C €ro YacTOTOM.
DHeprust 1 UMIyJbc GOTOHA
7.1.2 OtkpeiTHe U uccnenoanue Gorordpdexra. Onbitel A.I. Cronerosa.
3akonbl poTtorddekTa
7.1.3 VYpaBuenue OiHmrTeitHa ans ¢orodpdekra. "KpachHas rpanumna"
dboTorddexra
7.1.4 Jasnenue cBera. OnwiTel [1.H. JIeOGenena
7.1.5 XUMHYECKOe IeHCTBUE CBETA
7.1.6 Texuuueckue yctpoiicTBa: (OTO’1EMEHT, (POTONATUUK, COJHEUHAs




OaTapest, CBeTOINO/

7.2 CTPOEHUE ATOMA

7.2.1 Mopenp aroma Tomcona. OnwiTel Pe3epdopna mo wucciemoBaHHUiO
cTpoeHus aroma. [Inanerapnas moaenp aroma

7.2.2 [Toctynarer bopa. M3nydenne u moriomeHne GOTOHOB MpH MEPEXoie
aToOMa ¢ OJHOI'0 YPOBHSI 3HEPIUU Ha Jpyroi. Buasl cnextpos. CrexTp
YpOBHEH HEPTUU aToMa BOAOPOa

7.2.3 BosnoBeie cBoiictBa wactuil. Bosubl ne bpoitis. KopmyckynspHo-
BOJIHOBOH Jyanu3M. Judpakius 31eKTpOHOB Ha KpPUCTAJIIAX

7.24 CrioHTaHHOE M BBIHY)KJIEHHOE H3JIyuy€HHUE. YCTPOWCTBO WM INPUHIUI
paboThl 1a3epa

7.2.5 TexHUYeCcKue YCTPOWCTBA: CIEKTPAJIbHBIA aHaIU3 (CIEKTPOCKOIT),
Ja3ep, KBAHTOBBIA KOMIIBIOTED

7.2.6 [IpakTuueckue padotel. Habmoienue 1nHenvyaToro cnekrpa

7.3 ATOMHOE A4/1PO

7.3.1 MeTobl HAOMIOICHHS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHUI]

7.3.2 OtkpeiTue paanoaktuBHOCTH. OnbIThl Pesepdopra mo ompeneneHuro
cocTaBa paJlMOaKTUBHOTO m3my4eHus. CBolicTBa aibda-, 6era-, ramma-
W3Ny4deHus. BiusHue paaiuoakTHBHOCTH Ha )KUBBIE OPTaHU3MBbI

7.3.3 OtkppiTHe TpoTOHa U HeWTpoHa. HykioHHas Mojenp —supa
leitzenbepra - lBanenko. 3apsin siapa. MaccoBoe 4YHCIO sifpa.
N3oTomsl

7.3.4 Anbda-pacnaa. DIeKTpOHHBIN U MO3UTPOHHBIN Oera-pacnal. I'amma-
n3NlydyeHue. 3aKoH paJoaKTUBHOIO pacnaja

7.3.5 DHeprus CBA3M HYKJIOHOB B sijipe. A nepHble cuiibl. JlepekT Macchl aapa

7.3.6 SAnepusie peakuu. [lenenue u cuHTE3 s11€p

7.3.7 Anepusiit peaktop. TepmosinepHsbiil cunTes. [Ipo6ieMbl 1 IEPCIEKTUBBI
SJIEPHON PHEPIETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON JHEPreTUKN

7.3.8 OneMeHTapHble yacTHLbl. OTKpbITHE MO3UTpOHA. DyHAaMEHTAIbHbIE
B3aUMOJCHCTBUSA

7.3.9 TexHuueckue ycTpoucCTBa: NO3UMETpP, KaMepa Buiabcona, sIepHBIH
peakTop, aToMHas 6omba

7.3.10 [IpakTuueckue pabothl. MccnenoBanue TpekoB 4acTull (IO TOTOBBIM
¢dororpadusm)
8 SJIEMEHTBI ACTPO®U3UKU
8.1 Bun 3Be3nHoro He6a. Co3Be3nus, ApKUE 3BE3/1bl, INIAHEThI, UX BUJIUMOE
JIBYKEHUE
8.2 Conneunas cucrema. [lmaners! 3emHON rpynmsl. [L1aHeTbI-TUTaHTHl U




WX CIYTHUKH, KapJIMKOBbe IUIaHEeThl. Manbie Tena ConaHeuyHOU

CHUCTCMBI

8.3

Comnnue, ¢potocdepa u atmochepa. ComHedHass aKTUBHOCTh

8.4

Ncrounuk snepruu CoiiHLA U 3B€3]1

8.5

3Be3/1bl, X OCHOBHBIC XapPaKTEPUCTUKH: Macca, CBETUMOCTb, Paauyc,
TEMIEpaTypa, UX B3auMOCBs3b. Jluarpamma 'cnekTpasibHBIM Kiace -
CBEeTUMOCTh". 3Be3/bl TJIABHOM ITOCIIEAOBATEIIHHOCTH. 3aBHCHMOCTH
""Macca - CBeTUMOCTS'" IS 3BE3]T IIIaBHOM ITOCIICI0BATCIBHOCTH

8.6

Buytpennee ctpoeHue 3Be3l. COBpEMEHHBIE IPEACTABICHUS O
IIPOUCXOKACHNH U 3BoJroLUK COJHLA U 3BE3/1. DTalbl )KU3HU 3BE3]]

8.7

Muneunbiii  Ilyte - Hama T[amaktuka. ChnupanbHas CTPyKTypa
lanaktuku, pacnpeneiieHue 3Be3l, raza W nbuld. llonoxenue u
neuxenne Connua B ["anaktuke. [1nockas u chepuueckas moacucTeMbl
lanaxtuku

8.8

Tunsl ranaktuk. Paguoranaktuku u kBa3zapbl. UepHble ObIpBI B siApax
TaJIaAKTUK

8.9

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xab60ma. Pas6eranue
rajlakTuk. Bo3pacTt u pagnyc Bceenennol, Teopust bonbioro B3peiBa.
Mogens "ropsaueii Becenennoit". PennkToBoe U3inydeHue

8.10

MacmtabHas ctpykrypa Bceenennoit. Meraranaktuka. HepemeHHsie
poOIEMBI ACTPOHOMUU

TEMATHYECKOE INTAHUPBAHUE

10 KJIACC
KoJsinuecTBo yacoB
HaumenoBanue
Ne Pa3/aesIoB U TEM KoHTpoabHbIe Hpakru DACKTPOHHEIE (UHPPOBLIC)
n/n oOpa3oBaTeJIbHbIE PeCYpPChI
POrpaMMBI Bcero paGoTbI yeckKue |4 pecyp
padoTsI
Paznen 1. DU3UKA U METOJIbl HAYYHOI'O ITIO3HAHUS
bubarorexa [TOK
dusuka u MECTObI .
11 Hay9HOTO 2 0 0 https://lesson.academy-
' content.myschool.edu.ru/03/10
IIO3HaHUsA
HToro o paszaeny 2
Paznesn 2. MEXAHUKA
bubnnorexa [JOK
2.1 Kunemarnka 5 1 1 https://lesson.academy-
content.myschool.edu.ru/03/10
Bbubnuoreka [IOK
2.2 JuHaMuKa 7 0 2 https://lesson.academy-
content.myschool.edu.ru/03/10
3aKoHbI Bbubmorexa [IOK
2.3 COXpaHCHHS B 6 1 1 https://lesson.academy-
MEXaHHKE content.myschool.edu.ru/03/10
HWroro mo pazaeny 18

Pazgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJNHAMHUKA

3.1 OCHOBBI

9 0 | 1 bubanoreka [JOK
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MOJIEKYJISIPHO- https://lesson.academy-
KHHETHYCCKON content.myschool.edu.ru/03/10
TEOPUHU
OCHOBEI Bbubnnorexa [JOK
3.2 DM HHAMUKI 10 1 0 https://lesson.academy-
pMO content.myschool.edu.ru/03/10
ArperaTHble bubanorexa [JOK
33 COCTOSTHHS 5 0 0 https://lesson.academy-
' BEIIECTBA. content.myschool.edu.ru/03/10
@DazoBbIe MEePEX0IbI
HWroro no pazneny 24
Paszgen 4. QJIEKTPOAUHAMUKA
bubanoreka [JOK
4.1 DJeKTpocTaTHKa 10 0 0 https://lesson.academy-
content.myschool.edu.ru/03/10
ITocTosHHBIH Bbubnnorexa [JOK
ANEKTPUUESCKHUN https://lesson.academy-
4.2 TOK. 12 1 2 content.myschool.edu.ru/03/10
Toku B Ppa3JINIHbIX
cpeax
Hroro no pazaeny 23
Pesepn 2
OBUIEE KOJIMYECTBO
YACOB 110 68 5 7
ITPOT'PAMME
11 KJIACC
HauMeHOBaHMe KoJsnuecTBo 4yacoB
/ 231610 o JyeKTpoHHbIE (LM (pPOBbIE)
" Pa3NeIoB M TEM Bcero Kontposaenpie | Ipaktuiec o0pa3oBaTeJbHbIE PeCypChl
NporpaMMel padoTLI KHe padoThI
Paznen 4. DJIEKTPOANHAMUKA
bubanoreka [JOK
MaruutHoe noe. .
4.1 ONeKTpOMarHuTHas 11 1 2 https://lesson.acadermy-
: content.myschool.edu.ru/03/11
UHIAYKIUSL
Hroro no pazneny 11
Paznen 5. KOJJEBAHUSI U BOJIHbBI
MexaHuuecKue 1 butnuoreka IIOK
5.1 AIIEKTPOMArHUTHBIE 9 0 1 https://lesson.academy-
KoJIeOaHus content.myschool.edu.ru/03/11
Mexanndeckne u Bbubnnoreka I[JOK
5.2 AIIEKTPOMArHUTHBIE 5 1 0 https://lesson.academy-
BOJIHBI content.myschool.edu.ru/03/11
Onruka Bbubnuoreka I[JOK
53 10 1 5 https://lesson.academy-
' content.myschool.edu.ru/03/11
Hroro no pasnery 24
Pa3znen 6. OCHOBBI CIIELHIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
bu6nmoreka IJOK
61 | Ocross CTO 4 0 0 https://lesson.academy-
' content.myschool.edu.ru/03/11
Uroro no pazneny 4

Pasznesn 7. KBAHTOBAS ®PU3UKA
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DIIeMEHTBI Bubnmnoreka [JOK
7.1 | xBaHTOBOM 6 https://lesson.academy-
ONTUKH content.myschool.edu.ru/03/11
bu6nmoreka IJOK
7.2 | Ctpoenue aToma 4 https://lesson.academy-
content.myschool.edu.ru/03/11
buomuoreka LIOK
7.3 | AtomHoe sapo 5 https://lesson.academy-
content.myschool.edu.ru/03/11
Uroro o pazgeny 15

Paznen 8. JIEMEHTBI ACTPOHOMUU U ACTPOOPU3UKU

bu6nmoreka IJOK

8.1 DNEeMEHTHI 7 https://lesson.academy-
™ | actpo¢mzuk content.myschool.edu.ru/03/11
Uroro no pazneny 7

OBOBHIAIOIIEE IIOBTOPEHUE

CucreMaTu3anus
# 00001IEeHne

bu6nunoreka IJOK
https://lesson.academy-

MaTepHana Kypca 4 content.myschool.edu.ru/03/11
(hH3uKn

Hroro no pazneny 4

Pezepr 3

OBILEE KOJIMYECTBO

YACOB 1O

[NPOTPAMME 68

YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Gusuka. 10 kmacc. Maxumes I.4., Byxosues b.b., Corckuit H.H.; mon penakmueit [lappentreBoit
H.A. Axumonepnoe obmectBo «M3narensctBo «IIpocBenienner
» ®usuka. 11 knace. Msxumes I'.51., Byxosues b.b., Hapyrun B.M.; nox penakuueit [lapdentbeBoit

H.A. AxmonepHoe obuectBo «M3aarensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1) Coopuuk 3aaa4 o ¢usukel0-11 knaccel. bazossiit ypoBens / PeimkeBuda A.I1.

2) ®usuka. Paboune nporpammsl. [Ipeamernas munus yueouukoB "Kinaccuueckuii kype". 10-11

kiacesl / Hlaranuna A. B.

3) Terpanp nns mabopatopHbIX padbot mo ¢usmke, 10, 11 k. / Ilappentrea H.A.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Enunas xomnekuus LIOP. ITpeamernas xomtekuus «Pusukax http://school-

collection.edu.ru/collection

EcrecTBenHO-HayuHbIe KcIepuMeHTh — Pu3nka: Komtekuus Poccuiickoro o01ieodpa3oBaTebHOTO

nopTaia http://experiment.edu.ru

OTkpeIThiil koutemk: dusuka http://www.physics.ru

DiieMeHTHI: TOMYJISPHBINA caiiT 0 (yHIaMeHTaIbHOM Hayke http://www.elementy.ru

BuptyanbHhslii (POHJ €CTECTBEHHO-HAYYHBIX U HAYYHO-TeXHUYEeCKHX 3 dekToB «dddexTuBHas

¢dusukay http://www.effects.ru

JlaypeaTsl HOOeIEBCKOM MTpeMuu 1o ¢usuke http://n-t.ru/nl/fz

dusuka B anuManuax http://physics.nad.ru

®u3suka B nmpe3eHTanusx http://presfiz.narod.ru

®duzuka BOKpyT Hac http://physics03.narod.ru

3anumarenbHas (pu3MKa B Borpocax u otBerax http://elkin52.narod.ru/

Knacchas ¢usuka http://class-fizika.ru/

IxonpHas pusmka https://www.sites.google.com/site/saitpofizike/home

Poccwuiickas anekTpoHHas mkoia https://resh.edu.ru/
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