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PaGouast nporpamma no yueoHomy npeamery "®dusuka' (0a30Bblil ypOBEHD).

PaGouas mporpamma no yue6HOMY nipeamery "®usnka" (6a30BbIi YpOBEeHB) (IpeaMeTHASI 00IaCTh
"EcTecTBeHHO-HAYYHBIE MPEAMETHI") (J1aiee COOTBETCTBEHHO - TPOrpaMMa 1o (u3ukKe, GPU3KKa) BKIIOYAET
MOSICHUTEJIbHYIO 3aIlUCKY, COJlep)KaHue O0yudeHus, MIaHUPyEeMble Pe3ylIbTaTbl OCBOCHHSI IPOrPaMMBbI 10O
busuke.

[TosicHuTenbHAS 3aMUCKa OTpakaeT OOIIMe LETH U 3a7a4d W3yueHHs (PU3MKH, XapaKTePHCTUKY
TICUXOJIOTMYECKUX MPEANOCHUIOK K €T0 H3YYEeHHUI0 00yUaIOIIMMUCS, MECTO B CTPYKTYpe YUeOHOTO IU1aHa, a
TaKKe MOAXO0bI K 0TOOPY colepKaHus, K ONPEeAeNICHUIO TUIAHUPYEMBIX Pe3yJIbTaToB.

Conepkanue oOy4yeHHMs] PacKpbIBa€T COJEpIKaTelbHble JMHHUH, KOTOpbIE IMpeaaramrcs Ui
00513aTEIBHOTO U3yUEHHS B KaXKJIOM KJlacce Ha YpOBHE CpeHero o0Iiero oopa3oBaHusl.

[TnanupyeMble pe3ysibTaThl OCBOCHHUS MPOrpaMMBI 1O (U3HWKE BKIIOYAIOT JIMYHOCTHEIE,
MeTanpeIMETHbIE PEe3yIbTaThl 32 BECh Meproj oOy4yeHHs Ha YPOBHE CpeAHEro o0Iiero oOpa3oBaHus, a
TaKKe MPEeIMETHBIC TOCTHKEHUS 00yUaroIerocs 3a Kax/blil rog o0y4eHus.

loacnumenvHas 3anucka.

[Tporpamma 1o (pusrke 6a30BOr0 ypOBHS HA YPOBHE CpeIHETo o0Iiero oopasoBanus pazpaboTaHa
Ha OCHOBE IOJIOKEHUH U TpeOOBaHUI K pe3ylbTaraM O0CBOCHHS OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBI,
npencrasieHHbix B @I'OC COO, a Takxe ¢ yu€tom denepanbHOi pabouelt mporpaMMbl BOCIUTAHUS U
KOHIIETILIMY MpernojaBaHus yueoHoro npeamera "dusuka" B 00pa3oBaTesbHbIX opranusanusx Poccuiickoit
®denepann, peajn3youX OCHOBHbIE 00pa30BaTelIbHbIE IPOTrPAMMBI.

ConepkaHue TporpaMMbl MO (DU3HMKE HAMpaBIeHO Ha (QOPMHUPOBAHHE €CTECTBEHHO-HAYYHOUH
KapTuHBI MuUpa obyuaromuxcs 10-11 kinaccoB npu oOyueHnH ux ¢u3nke Ha 6a30BOM YPOBHE Ha OCHOBE
CHUCTEMHO-JIeITeIbHOCTHOTO moaxoja. [Iporpamma no ¢usuke coorBeTcTByeT TpeboBanusiMm GI'OC COO
K TUTAHUPYEMBIM JIMYHOCTHBIM, IMPEIMETHBIM M METANpPEIMETHBIM pe3yibTaTaM OOyYeHHUs, a TaKxkKe
YUUTHIBAET HEOOXOMUMOCTh peanu3alliil MEXKIPEIMETHBIX CBsi3el (U3UKH C €CTeCTBEHHO-HAyUYHBIMU
y4eOHBIMU TIpeMeTaMu. B Hell ompenensroTcsi OCHOBHBIC 1IeMH U3y4eHUs! GU3UKH HAa YPOBHE CPEIHETO
oOuiero oOpa3oBaHUs, IUIAHUPYEMblE pe3yiabTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE,
MeTarpeMETHbIC, TIpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Tporpamma o (hu3MKe BKITIOUALT:

[Inanupyemble pe3yjbTaTbl OCBOEeHHSI Kypca (GU3MKH HAa 0a30BOM ypOBHe, B TOM 4YHCJe
npeaMeTHbIE Pe3yJIbTAThl 10 roAaM 00y4eHusl.

Copeprkanue yaeOHoro npenmera "dusnka" mo rogam o0ydeHusI.

[Tporpamma o puzrke MOKET OBITH UCIIOIF30BaHA YUUTEISIMHI KaK OCHOBA ISl COCTABIICHUSI CBOUX
pabouux mporpamm. [Ipu pazpaboTke paboueit mporpaMmbl B TEMaTHYECKOM TUTAHUPOBAHUU JIOJKHBI OBIThH
YUITEHBI BO3MOXXHOCTH HCIIOIB30BAHUS AJIEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB,

SBIIAIOIIUXCA y4eOHO-METOAMYECKUMH MareprajiaMu  (MyJIbTUMEIUWHbBIE MPOTrpaMMBbl, 3JIEKTPOHHBIE
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YUYEOHHMKHU WM 3aJJauHUKH, JIEKTPOHHBIC OMOIMOTEKH, BUPTYyalbHbIE 1a00paTOPUHU, UTPOBBIC MPOTPAMMEI,
KOJUIEKIMU LU(POBBIX 00pa30BaTeNbHBIX PECYpPCOB), PEATU3YIOIIUMH IHIAKTHUYECKHE BO3MOXKHOCTH
MH(POPMALMOHHO-KOMMYHUKAITUOHHBIX ~ TEXHOJIOTHIA, cofiepXKaHue KOTOPBIX COOTBETCTBYET
3aKOHOJATEILCTBY 00 0Opa30BaHUU.

[Tporpamma no gu3MkKe MpenoCcTaBiIsgeT BOSMOXKHOCTD Ul pealu3alii pa3InyHbIX METOJUYECKUX
MOJIXO/IOB K OpraHu3anuu o0y4eHus: (pu3nKe Ipu yCIOBUU COXPAaHEHHS 0053aTeNIbHON YacTH COAEpIKaHUs
Kypca.

®du3rka Kak Hayka 0 Hanbosee 00IIMX 3aKOHAX MIPUPO/IbL, BBICTYIIas B KaueCcTBE y4eOHOT0 IIpeMeTa
B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHUCTEMYy 3HaHHUil 00 okpyxaromeM mupe. IkonpHBIH Kypc
(bu3MKH - cucTeMO0Opa3yIOLIHiA ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (hr3mueckue
3aKOHBI JIEKaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMbIX XUMHEH, Onooruel, puzndeckoi reorpadueit
u acTpoHomueil. Mcnonp3oBaHNe U aKTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUM OMpeAeNsieT Xapakrep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cpepe IHEPreTUKH, TPAHCTIOPTA, OCBOCHHSI KOCMOCA, MOTYYESHUS
HOBBIX MaTe€pHaJiOB C 3aJaHHBIMU CBOWCTBAMU M JIpyrux. VM3yueHue pu3suku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOH KApTHHBI MHpa oOydaromuxcsi, B (OpMUpOBaHHE yMEHHIt
MIPUMEHSTh HayYHBIA METO/I MO3HAHUS IIPU BHIMOJHEHUH UMU YUEOHBIX UCCIIEIOBAHUIA.

B ocHoBy Kypca ¢u3uku 17151 ypOBHSI CpeIHero o01iero 06pa3oBaHus MOJI0XKEH Psijl UCH, KOTOpbIe
MOKHO paccMaTpuBaTh KaK MPUHLHUIIBI €0 IOCTPOEHHUSL.

Wnes uenoctHOCTH. B COOTBETCTBUM € HEW KypC SIBIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COAEPHKHUT
MaTepHal U3 BCeX pa3aesioB (PU3MKH, BKIIOUAET KaK BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOM (DU3UKH.

Wnes renepanusauuu. B cooTBeTcTBUM ¢ Hel Marepuan Kypca (QU3UKH OOBEIUHEH BOKPYT
¢usznueckux Tteopui. Benmymum B Kypce sBiseTcss (OpMHUpPOBAHHME MPEACTABIECHUN O CTPYKTYpPHBIX
YPOBHSX MaTe€pHH, BELUIECTBE U IOJIE.

Wnest rymanuTapusanuu. Peanuszanus wuaed mpeanosaracT HUCIHOIb30BAHME TI'yMaHUTapHOTO
NoTeHIMana (pU3nYecKoi HayKH, OCMBICTICHUE CBSI3U PAa3BUTHUS (PU3UKHU C Pa3BUTHEM OOILECTBA,  TAKXKE C
MHPOBO33PEHYECKUMHU, HPAaBCTBEHHBIMH U SKOJIOTMUECKUMH MPOOIEeMaMHU.

Wnes npuknaaHoi HanpaBieHHOCTH. Kypc ¢u3nku npeanonaraet 3HakOMCTBO € IIUPOKUM KPYroM
TEXHUYECKUX U TEXHOJIOTMUECKUX MPUIIOKEHUHN U3yUEHHBIX TEOPUI U 3aKOHOB.

W nest axosoru3anyy peanusyeTcsl IOCPEACTBOM BBEACHUSI JIEMEHTOB COIEPKAHMSI, TOCBALICHHBIX
HKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C PA3BUTHEM TEXHHUKH M TEXHOJOTH, a
TaKke 00CYKAeHHsI TPo0JIeM PallMOHAIBHOTO MPUPOAONOIB30BaHUS U SKOJIOTHYECKON O€30MaCHOCTH.

CrepKHEBBIMH AJIEMEHTaMHU Kypca (PM3MKHM Ha YPOBHE CPEIHEro oouiero o0pa3oBaHus SBISIOTCS
¢uznveckue Teopuu (GopMUpOBAHHE NPEJICTABICHUHI O CTPYKTYpE MOCTPOCHUS PU3NUECKON TEOPUH, POIIH
(yHIaMEHTAJIbHBIX 3aKOHOB M IPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE, TI'paHHUIaX

MIPUMEHUMOCTH Teopnﬁ, JJI OIMUCaHUs €CTECTBECHHO-HAYYHBIX SIBIICHUM U HpOHeCCOB).



CucTeMHO-IeTENbHOCTHBIM TOAX0A B Kypce (QU3MKHU peanu3yercs Mpexkae BCero 3a Cuér
OpraHMU3alMK SKCIIEPUMEHTAIILHON JESTENBHOCTH 00y YarOIIUXCsl.

Jns  Ga3oBoro ypoBHA Kypca (H3UKH - 3TO HCIOJNb30BAaHHE CHCTEMBI (DPOHTAIBHBIX
KpaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1a00OpaTOpHBIX paboOT, KOTOpblE B IMporpaMMme Io (U3HKe
0o0beMHEHbl B OOIIMI CHUCOK YYEHMUYECKHX MPAaKTUYeCKUX paboT. BeigeneHue B yka3aHHOM MEpeyHe
nabopaTopHbBIX paboT, MPOBOAUMBIX Ui KOHTPOJII M OLEHKH, OCYIIECTBISIETCS Y4YaCTHUKAMHU
00pa3oBaTeIbHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH IIAHMPOBAHUS M OCHAILICHUS KaOuHeTa (PU3UKH.
[Ipu sToM oOecrneunBaeTcs oBlaZeHHE OOYUYAIOUIUMUCS YMEHUSIMU MPOBOAUTH KOCBEHHBIE H3MEpEHUS,
MCCIIEIOBAHMSI 3aBUCUMOCTEN (PM3MUYECKUX BEJTMYUH U MIOCTAHOBKY OIBITOB IO MPOBEPKE MPEATIOKEHHBIX
THIIOTE3.

Pemenne pacu€THBIX M Ka4eCTBEHHBIX 33734 C 33JaHHOM (DU3NYECKOM MOEIBIO, TIO3BOJISIONIEE
MIPUMEHSTh U3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjieia Kypca, TaK U UHTETPHUPYS
3HAHUA U3 Pa3HBIX pa3fenoB. [ KauecTBEHHBIX 3a7a4 IPUOPUTETOM SIBISIOTCS 3a7aHus HAa OObsICHEHHE
MPOTEKaHUs (PU3UUECKUX SBICHUH U MPOLIECCOB B OKPYXKAOIIEH XKHU3HH, TpeOyrome Beidopa hrusnyeckoit
MOJIENH JUIsl CUTYalluy PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusmu OPI'OC COO x marepuanbHO-TEXHUYECKOMY OOECIICYCHHIO
ydeOHoro mnpoiiecca 6a30BbIil ypoBeHb Kypca (pU3MKU Ha ypOBHE CpelHero o0Iiero oopa3oBaHus JOIKEH
M3y4yaTbCsl B YCIOBHAX MPEIMETHOTO KabuHeTa (M3WKW WM B YCIOBUSIX MHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAyYHOTroO 1KKiIa. Hannune B kabuHeTe GU3MKU HEOOXOIUMOTO J1abOpaTOpPHOTO
000py/I0BaHUs AJIsl BBIIOJHEHUS YKa3aHHbBIX B IIporpamMMe Mo (Gpu3Mke yueHHUeCKUX MPaKTHUECKuX paboT
U IEMOHCTPALIMOHHOTO 000PYI0BaHUs 00sI3aTEIbHO.

JemoHCcTpanmonHoe o0opynoBaHue (popMUpPYETCsS B COOTBETCTBUU C MPHHIMIIOM MUHHMAaJIbHOMN
JOCTAaTOYHOCTH W 00ECIIeUYMBACT TOCTAHOBKY MEPEYHCIICHHBIX B TMpOrpaMMe 1O (QHU3UKe KIFOYEBBIX
JeMOHCTpallMid A7 MCCIEJOBAaHUS M3y4aeMbIX SIBIEHHMM W  TPOLECCOB, OHMIUPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX IPUMEHEHUH.

JlaboparopHoe oOOpynOBaHUE ISl YUYEHHYECKUMX NPAKTUYECKUX paboT (opMupyercss B BUAE
TEMaTHYECKUX KOMIUIEKTOB M oOecreunBaeTcs B pacy€Te OAHOI0 KOMILJIEKTa Ha JBYX OOy4arolIUXCH.
Temartndeckure KOMIUIEKTHI JTaOOpaTOPHOTO O0OOPYAOBAaHUS TOJKHBI OBITH MOCTPOEHBI HAa KOMILJIEKCHOM
MCTOJIb30BAaHUH aHAIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B
BU/JIE IUPPOBBIX JTa00PATOPHIA.

OCHOBHBIMH TIENISIMH U3y4YeHHsT (DU3MKH B 00mEeM 00pa3oBaHWU SBISIOTCA: DOpMHpOBaHHE
MHTEpeca U CTPEMIJICHHUS O0yUaIOIIMXCsS K HAyYHOMY U3y4EHUIO

IPUPO/BI, Pa3BUTHE UX UHTEJUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEHH;

Pa3BuTHe mpencTaBieHU O HaydYHOM METOj/le TO3HaHWs U (OPMUPOBAHUE HCCIIEI0BATEIHCKOTO

OTHOIICHUS K OKPYKAIOIIUM SABJICHUAM,
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dopMupoBaHHE HAYYHOT'O MHUPOBO33PEHUS KAK pe3yJbTaTa U3yueHHUsl OCHOB CTPOCHMS MATEpUU U
(byHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

DopMupoBaHHE YMEHHI OOBSCHSTH SBICHUS C MCIOIb30BaHUEM (DU3NYECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeJIbCTB;

dopMupoBaHue MNpeICTaBICHUH O posin (U3MKKU Ul pa3BUTHS JAPYI'MX €CTECTBEHHBIX Hayk,
TEXHUKH U TEXHOJIOTUH.

Joctrkenne 3TUX 1esiell 00eCeunBaeTCsl PEIIEHUEM CIEAYIOLUX 3a7ad B IIPOLECCe U3YUYEHUS
Kypca (pM3UKU Ha YPOBHE CPEAHEro 001ero oopa3oBaHus:

[TproOperenue cucreMbl 3HaHUI 00 OOMIMX (DU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsE MEXaHUKY, MOJICKYJSIPHYIO (DU3MKY, SIEKTPOAMHAMUKY, KBAaHTOBYIO (HU3UKY U OSJIEMEHTHI
acTpoU3UKH;

dopMupoBaHHe YMEHUN IPUMEHATh TEOPETUUECKUE 3HAHUS /17151 O0bACHEHUS (PU3HUECKUX SIBICHUN
B IIPUPOJIE U JUISl IPUHATHUS NPAKTUUECKUX PELLICHUH B IOBCEAHEBHOM KHU3HM;

OcBoeHue cnocoOoB pemeHus Pa3InYHbIX 33/1a4 C SIBHO 3aJaHHON (PM3NYECKON MOAETBIO, 3a1ad,
MOJPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO37aHue (U3NYECKOM MOJENH, COOTBETCTBYIOIIEH YCIOBHUSIM
3aJa4u;

[Tonumanue (uU3NYECKMX OCHOB M IPUHLUIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB H
TEXHOJIOIMUYECKHUX IIPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;

OBnazeHue MeTOJaMU CaMOCTOATEIBHOTO IUIAHUPOBAHUS M IPOBEIACHHUS  (PU3MUECKUX
HKCIIEPUMEHTOB, aHajJIW3a W MHTEPIpEeTalul WHPOPMALIMHU, ONpPE/IeIeHUs] TOCTOBEPHOCTH IOJyYEHHOTO
pe3ynbrara;

Co3nanne yClIOBUH IS Pa3BUTHUA YMEHUU MPOEKTHO-UCCIIENOBATEIBCKOW, TBOPUYECKOU
NeSITEIbHOCTH.

Oo011ee uncIiio 4acoB, 3alUIaHUPOBAHHBIX [T U3ydeHus (pusuku - 136 yacos: B 10 kiacce - 68 yacos
(2 yaca B Hezeno), B 11 knacce - 68 yacoB (2 yaca B HEJIEINIO).

[Tpennaraemslii B mporpamme o pu3MKe nepeueHs 1a00paTOPHBIX U IPAKTUYECKUX padoT sBIISIETCS
PEKOMEIOBaHHBIM, YYHUTENb JEIaeT BHIOOP MPOBENCHHUS JAOOPATOPHBIX pPabOT MU OMBITOB C Y4YETOM
WH/IMBUYaIbHBIX 0COOEHHOCTEH 00yUaromuxcs.

Pabouas mporpamMmMa J0JKHA MOJTHOCTRIO BKIIIOYATh B ce€0sl coJepKaHKUE JaHHOW MPOrpamMMBbl 110
¢busnuke.

B otnenbHbIX ciydasx Kypce ¢pus3nku 6a30BOro ypoBHS MOXKET U3ydarbcs B 00béMe 204 yaca 3a 1Ba
rona o0yuenus (3 4 B Hezmenmo B 10 u 11 knaccax). B atom ciiyuae yBennuuBaercs He MeHee yeM 10 20 g
pEe3EpBHOE BpEMs, KOTOPOE HCIOJB3YETCSl YUHUTENEM i HU3Y4YEHHs] BOIPOCOB, TECHO CBSA3AHHBIX C

BBIOpaHHBIM TpoduiieM oOyueHus, U yBeIW4yMBaeTcs ydyeOHas Harpy3ka, OTBOAMMAs Ha H3y4YEHHE



MEXaHUKH, MOJIEKYJISIPHOM (PU3HUKU U 3JIEKTPOAUHAMUKH, 3a CUET paCIIMPEHUs Yncia 1a00paTOpHBIX padoT
HCCJIEI0BATEIBCKOTO XapaKTepa U YPOKOB PEIICHUS KaY€CTBEHHBIX U PACUETHBIX 3a/1a4.

Cooepoicanue obyuenus 6 10 knacce.

Pa3znen 1. ®u3uka u METOAbI HAYYHOT'O TO3HAHUSA.

®du3uka - Hayka o npupozae. Hayuneie MeTo/1bl MO3HaHUS OKpykKarouero mupa. Poie sxcnepumeHnTa
Y TEOPHUH B MPOIIECCE MMO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (pHU3HKE.

MogenupoBanue (pu3ndecKuXx siBICHUH U mporeccoB. Haydnblie rumnore3sl. u3nyueckue 3aKOHbI |
Teopuu. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIUT COOTBETCTBHUS.

Ponps 1 MecTo ¢pusnku B GOpMHPOBAHUHM COBPEMEHHOI HAyYHON KapTHUHBI MUPA, B MPAKTUUYECKON
JEeITEeIbHOCTH JIFOIEH.

JleMoHCTpanuu.

AHasnoroBble 1 IU(PPOBBIE U3MEPUTETHHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKU.

Paznen 2. Mexanuka.

Tema 1. Kunemaruka

Mexanunueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXaHWYEeCKoro ABmxkeHHs. Cucrema oTcuéra.
Tpaektopus.

[Tepemenienne, CKOPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHalIbHOM
TOYKH, UX IPOEKIMH HA OCU CUCTEMBI KoopauHaT. ClI0’)KeHUE NEPEMEILIEHUIN U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MTPSIMOJIMHEWHOE ABMkKeHHE. [ paduku 3aBUCUMOCTH KOOPIUHAT,
CKOpPOCTH, YCKOPEHUS, IyTH U MEPEMENICHUSI MaTEPUAIBHON TOYKHA OT BPEMEHH.

CBo0OoaHoe nmazieHne. YcKkopeHrue CBOOOTHOTO MageHHUS.

KpuBonnnenHoe npuxenue. [[BHkeHME MaTeprUaibHOM TOYKHA MO OKPYKHOCTH C MOCTOSIHHOM 10
MOJYJII0 CKOPOCTHIO. VYTIIOBas CKOPOCTh, JHHEHHas CKopocTh. Ilepmon w wactora oOpatieHwus.
LeHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyeckue yCcTponcTBa U MPAKTHUYECKOE MPUMEHEHHE: CITUIOMETP, IBUKEHUE CHAPSAI0B, LICMTHbIE
A pEMEHHBIE TIEPEIavn.

JeMoHCTpanuu.

Monenb cucTeMbl OTCUETA, UIUTIOCTPALUS KHHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanue NBMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBuxeHus Tena, OpOIeHHOTo O/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

H3Mepenne yCKopeHHsl CBOOOIHOTO MaIeHUSI.

HamnpaBnenue ckopocTu npH ABMKEHHUH 110 OKPYKHOCTH.

Y4eHnueckuil SKCIepruMeHT, 1a00opaTopHbIE pabOThI

I/I3yqu1/Ie HEPABHOMCEPHOI'0 ABMXKCHUSA C LECJIBIO OIIPCACIICHUA MT'HOBEHHOM CKOPOCTH.



HccnenoBanne COOTHOIICHUS MEK Y ITyTSIMU, IPOUICHHBIMHU TEJIOM 32 IT0CJIEJ0BATEIbHBIC PABHBIC
IIPOMEXKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JBMKEHUU C HAYaJIbHON CKOPOCTBIO, PABHON HYIIIO.

N3y4yeHue nBUKEHUS IIAPUKA B BA3KOU KUIAKOCTH.

N3yueHue ABUKEHUS Tella, OPOIIEHHOIO TOPU30HTAIBHO.

Tema 2. JInnamuka.

ITpunnun otHocuTenbHOCTH ['anunes. Ilepsbiit 3akoH HerotoHa. MHEepimaabHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akon HproroHa nisi matepuaibHON
Touku. Tpernii 3akoH HproTOHa 11711 MarepualIbHBIX TOYEK.

3akoH BceMupHOro Trorenus. Cuia tsxkectu. [lepBas kocmudeckas ckopocTts. Cuila ynpyrocTH.
3axoH I'yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, ckonbxeHus, kadeHust). Cuna tpenusi. Cyxoe tpenue. Cuia TpeHUs
CKOJIbXKEHHUs M cwiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBIEHUs NPU IBUKEHUH Tella B
KHUJIKOCTH WJIU Ta3e.

[ToctynaTtensHOE M BpaliaTeIbHOE ABIKEHHE a0COIIOTHO TBEPAOTO TEIA.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaleHus. [1inedo cunbl. YeioBus paBHOBECHS TBEPAOIO TeNA.

TexHuueckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHHE: TOJIIMITHUKH, IBUKEHUE UCKYCCTBEHHBIX
CIIyTHHUKOB.

JlemoHCTpanuu.

SIBrieHNE MHEPLUH.

CpaBHeHue Macc B3aMMOACUCTBYIOIINX TEIL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jie(pOpMaLiuu.

HesecomocTs. Bec Tena nmpu yckOpeHHOM NOABEME U TIaIEHUN.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYeHUSI U CKOJIb)KEHUS.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.

Y4eHn4ecKkHii SKCIIEpUMEHT, J1JaO0paTOpHbIe PabOThI

N3yuenue aBrkeHHs Opycka O HAaKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasIe, OT
ux nedopmanuu.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPAOTO TENA, UMEIOLIETO OCh BPALLEHUS.

Tema 3. 3aKOHBI COXPAaHEHHUS B MEXAHHUKE.

Umnynsc MaTepuaiabHOM TOYKM (Tena), CUCTEMbl MaTepualbHBIX To4deK. VMIyiabc cuibl H

HU3MCHCHHEC UMITYJIbCA TEJIa. 3aKoH COXpaHCHUA UMITYJIbCA. PeakxtuBHOC JABWXKCHUC.



Pabora criisl. MOIITHOCTE CHIIBI.

Kunernueckas sHeprusi MaTepuasibHON TOUKH. Teopema 00 M3MEHEHNH KHHETUYECKOM SHEPTUH.

[TorenumanbHas »Heprus. lloTeHumanbHas SHEPrus ynpyro JaehOpMHPOBAHHOW NPY>KUHBI.
[TorennuanbHast sHeprus Tena BOJIN3HU NOBEPXHOCTU 3EMIIH.

[ToreHuManbHbIE U HETOTEHIUAJIbHBIE CUIIbI. CBS3b PAa0OTHI HEMIOTEHUAJIBHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOW IHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: BOJOMET, KONEDP, MPYKUHHBIN ITACTOJIET,
JBUKCHHUE PAKET.

JeMoHCcTpanuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexon nmoTeHIMANBHON SHEPTUM B KUHETHUECKYIO U 00paTHO.

Y4eHn4eCcKHii SKCIIEPUMEHT, JTAO0paTOpHbIE PadOThI

N3yuenune abCoOTHO HEYIPYTOro yaapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C U3MEHEHHEM MEXaHMYECKOW SHEepruM Teja Ha Mpumepe
PacTsKEHUS PE3UHOBOTIO JKIYTa.

Paznen 3. MonexynsapHas pu3nuka ¥ TEpMOTUHAMUKA.

Tema 1. OCHOBBI MOJIEKYISIPHO-KUHETHUECKOI TEOPUH.

OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPHMM W HUX OINBITHOE OOOCHOBAHHE.
BbpoynoBckoe nBuxenue. uddysus. Xapakrep IBHKEHUS U B3aMMOJICHCTBUS 4acTHIl BeliecTBa. Mojenu
CTPOEHUS ra3oB, KHUJIKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX MOJEINEH.
Macca u pa3zmepsl Mosekyi. KonmndectBo BemectBa. [locTosiHHas ABoraapo.

Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lleascus.

Mopnens uneanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KUHETUYECKOM TEOPUH HIEATBHOTO
ra3a. AOCOIOTHasl TeMIieparypa Kak Mepa cpeiHell KHHETUYECKON IHEPTHH TEIJIOBOTO ABM)KEHUS YaCTHUIL
raza. lllkama temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa-Kiamnelipona. 3akoH
Hansrona. M3ompouecchl B HealbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM BemlecTBa. [paduyeckoe
MIpeJICTaBIeHNE U30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHu4yeckne ycTpoiCcTBa M MPAKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

JlemMoHCTpanuu.

OnbITH, T0Ka3bIBAOIINE TUCKPETHOE CTPOCHHE BEIIECTBA, (GOTOrpaduu MOJIEKYS OPraHHYECKUX
COCIMHECHUM.

OnbIThl 10 AUPPY3UN KUAKOCTEH U ra3os.

Monenbs OpOyHOBCKOTO JIBHIKEHUS.



Monens onbita [lTepHa.

OnbIThI, TOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYISIPHOIO B3aUMOJICHCTBUS.

Mozens, WILTIOCTpUpYOLIas IPUPOLY AABJICHMS ra3a Ha CTEHKU COCYAA.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOIO ra3a, U30IpPOLECCHI.

VYueHnueckuil FKCIIepUMEHT, Ja0opaTopHble pabOThI

Omnpenenenre Macchl BO3yXa B KIIACCHOM KOMHATe€ Ha OCHOBE M3MEpeHUil 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpPaTypbl BO3lyXa B HEU.

HccnenoBanne 3aBUCUMOCTH MEXTy ITapaMEeTPaMU COCTOSIHUSL pa3peKEHHOTO rasa.

Tema 2. OCHOBBI TEPMOJIMHAMUKH.

TepmonuHamuyeckas cuicreMa. BHyTpeHHsIst SHEpPTusl TEPMOJMHAMUYECKON CUCTEMBI M CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TemioTsl v pabota. BHyTpeHHss 3HEpIrUs 0JHOATOMHOTO U1€aJIbHOTO ra3a. Buibl
TEIUIONEPEaun: TEIUIONPOBOJHOCTb, KOHBEKIMS, W3JIy4€HHE. YIEIbHAas TEIUIOEMKOCTh BELIECTBA.
KonmdecTBO TEIUIOTHI IIpU TEILIONEpEaaye.

[Tonsitre 06 anquadatHoM mporecce. [lepBrrit 3akoH TepMonuHaMuku. [I[puMeHeHre IepBOTro 3aKoHa
TEPMOJMHAMUKH K u3ompoleccam. [ padudeckas naTepnperanus padoThI rasa.

Bropoii 3akon TepmonuHamuky. Heo6paTuMOCTh MPOLECCOB B IPUPOJIE.

TeruoBele MamuHbl. [TpuHOUNBL AeWCTBUS TemaoBbIX MamiuH. IIpeoOpa3oBaHust >Hepruu B
TeroBeIX MamuHax. Koaddumument momesnoro aedcTBust TeroBodt MamumHbl. Lukn Kapao u ero
K03(DPUIMEHT MOJIE3HOT0 IEHCTBUS. DKOJOTHUECKUE MTPOOIEMbI TETJIO3HEPTETUKH.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHHE: ABUIaTellb BHYTPEHHEIO CrOpaHwus,
OBITOBON XOJIOAMIILHUK, KOHJUIIMOHEP.

JeMoHCTpanuu.

W3MeHeHue BHYTpEHHEH SHEPTUH Tejla IPU COBEPILIEHUHU pabOThI: BbUIET NPOOKHU U3 OYTHUIKU M0]T
JeWCTBUEM  C)XKAaTOro BO3AyXa, HarpeBaHue »ddupa B JaTyHHOH TpyOke myTéM  TpeHUs
(BUII€OAEMOHCTpALINSA).

W3MeHeHue BHYTpeHHEHN dHepruu (Temieparypbl) Teja Ipy Terionepenaye.

OnbIT N0 auabaTHOMY PAaCIIUPEHHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTATENIsE BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO JIBUTATEIIs.

YyeHn4ecKkHii SKCIIepUMEHT, J1JabopaTopHbIe pabOoThI

N3mepenne yenbHOM TEIIOEMKOCTH.

Tewma 3. ArperatHbie cocTosiHUS BeniecTBa. Da30BbIe MEPEXOBI.

[TapooOpa3zoBanne u koHnaeHcanus. Mcmapenue u kuneHue. AOCONIOTHAasE U OTHOCHTENbHAs
BIQKHOCTh BO31yXxa. HachlmeHHbI map. VYaenpHas TeIuloTa NapooOpa3oBaHUs. 3aBUCHMOCTD

TEMIICPATYPhI KUIICHUA OT JaBJICHUA.



Teépmoe teno. Kpucrammuueckue u aMopdHbIe Tena. AHU30TPOIHS CBOWCTB KpUCTAILIOB. JKuakue
kpuctauisl. CoBpeMeHHble Marepuaiibl. [lnaBiaeHre U Kpuctaiu3anus. YiaenbHasi TEIUIOTa IJIABICHMUSL.
CyOnumarnus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuyeckue yCcTporucTBa U MPaKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTUH MOJIyYEHUSI COBPEMEHHBIX MaTepHUAJIOB, B TOM YUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

JeMoHCcTpanuu.

CBoiicTBa HACBILEHHBIX [1APOB.

Kunenue npy noHWKEeHHOM JaBJICHUU.

CriocoObI H3MEepeHUs BIAKHOCTH.

Habnronenne HarpeBaHus U IJIaBIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpucTasioB.

Y4eHUYeCKUi IKCIIEPUMEHT, JIaDOpaTOpHbIE paObOTHI

H3MepeHre OTHOCUTENbHON BIaKHOCTH BO3yXa.

Paznen 4. DnexTpoguHaMuKa.

Tema 1. DnekrpocraTuka.

OnekTpusalus Ten. DIeKTpudyeckuil 3apsa. JBa Bupa snekTpuueckux 3apsaoB. [IpoBonHukw,
JUBJIEKTPUKU U TOJIyIPOBOJHUKU. 3aKOH COXPaHEHUs AIEKTPUUECKOT0 3apsijia.

B3aumopeiictBue 3apsaoB. 3akon Kymnona. ToueuHbIi 27eKTpUYECKUM 3apsil. IEKTPUIECKOE TOJIE.
Hamnpsixénnocts snekrpuyeckoro mnons. [IpuHOum cyneprno3uiuu 3JeKTpUYecKux nojed. Jlunum
HaIpPsKEHHOCTHU AIIEKTPUUYECKOTO TOJIS.

Pabora cun snexrpocratuueckoro noss. Ilorennuan. Paznocts nmorenuuanos. IlpoBonHuku u
JTUBJIEKTPUKH B DJIEKTPOCTATHUECKOM MoJie. J[Uanekrpudeckasl IpOHUIIaeMOCTb.

OnekrpoémkocTh. Konnencarop. neKTpo€MKOCTb IIIOCKOTO KOHAEHCATOpa. DHEPIHs 3apsyKEHHOTO
KOHJIeHCaTopa.

TexHuyeckue yCTPOMCTBA © MPAKTUUECKOE TNPUMEHEHHUE: DJIEKTPOCKOM, AJIEKTPOMETD,
ANIEKTPOCTATUYECKas 3alllUTa, 3a3€MJIEHHE 3JIEKTPOIpPHUOOPOB, KOHAEHCATOP, KOMHMPOBAJBHBIN ammapar,
CTPYMHBIN IIPUHTED.

JeMoHCcTpanuu.

VYCTpOUCTBO M MPUHIUIT ACUCTBUS AEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEIT.

DNEKTPUYECKOE T0JIE 3APSKEHHBIX TEJ.

[IpoBOJHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIEeKTpOCTAaTUYECKAs 3alUTa.

JIMdIeKTpUKH B 3JIEKTPOCTATHUECKOM IOJIE.



3aBUCHUMOCTD MEKTPOEMKOCTH INTIOCKOTO KOHJAEHCATOPa OT MJIOIIAU TUIACTHH, PACCTOSHUS MEXTY
HUMU U TUIIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJeHcaTopa.

Y4eHUYeCKUi IKCIIEPUMEHT, JIabOopaTopHbIe pabOTHI

N3mepeHne 3neKTpOoEMKOCTH KOHAEH CATopa.

Tema 2. IlocTossHHBIN 37€KTpUUECKUM TOK. TOKM B pa3inW4HBIX cpenax. DJIEKTPUUECKUH TOK.
VYcoBus CyleCcTBOBaHUS AIEKTPUUECKOro Toka. Mcrounuku Toka. Cuina Toka. IlocTosHHBIN TOK.

Hanpspxkenue. 3akon OMa Jy1st ydacTka LEeTH.

ONEeKTpUYECKOEe COMNPOTUBJICHUE. YIEIbHOE CONpPOTHBIEHUE BewiecTBa. llocienoBarenbHoe,
napajjiesIbHOE, CMEIIAaHHOE COEIUMHEHUE POBOJHUKOB.

Pabota snexkrpuyeckoro Toka. 3akon [[xoyns-Jlenia. MomHOCTb 3JIEKTPUUECKOTO

TOKa.

ONEKTPOABMIKYILAs CHJIAa U BHYTPEHHEE CONPOTUBIEHUE UCTOUYHUKA TOKa. 3akoH Oma J1i1s IOJIHOM
(3aMKHYTOI) 2nekTpudeckoit rienu. Koporkoe 3aMbIkaHue.

ONEeKTpOHHAs IPOBOJUMOCTb TBEPABIX METAUIOB. 3aBUCHMOCTbH COINPOTUBJIEHMS] METAUIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTb.

DNEKTpUUYECKUH TOK B BaKyyMe. CBOMCTBA IIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAsI U MPUMECHAs IPOBOAUMOCTD MOJIYIPOBOAHUKOB. CBOMCTBA p-n-
nepexona. [lomynpoBogHUKOBbIE TPHUOOPHI.

ONEKTPUUYECKUH TOK B paCTBOpaxX M pacIulaBax 3JIEKTPOIUTOB. JIEKTPOINTUYECKAS AUCCOLUALIUS.
OnexTponus.

OnexTpuyeckuil Tok B razax. CaMOCTOSITENbHBIN U HECAaMOCTOSTENbHBIN pa3paa. Monnus. [1na3zma.

TexHuueckue yCTpOHCTBA M MpPaKTUUYECKOE NPHUMEHEHHUE: aMIepMeTp, BOJIBTMETp, pPEOCTar,
UCTOYHUKM TOKA, 3JIEKTpOHArpeBareibHble MPHOOPHI, AIEKTPOOCBETUTENbHBIE HPUOOPHI, TEPMOMETP
COIIPOTHUBIICHHS], BaKyyMHBbIM JHOA, TEPMUCTOPBI M (POTOPE3UCTOPHI, MOIYNPOBOIHUKOBBIM AHOL,
raJlbBaHHKa.

JeMoHCTpanuu.

N3MepeHne cuibl TOKA U HalpsKEHMUS.

3aBUCHUMOCTb COIIPOTUBIICHUS LWINHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI, IIJIOLAAH IIONIEPEUYHOTO
CEUeHHs U Marepuana.

CMmeniaHHO€ CoeTMHEHUE MTPOBOIHHUKOB.

[Tpsimoe n3MepeHne AMEKTPOABIIKYIEH crilbl. KOpoTKoe 3aMbIKaHNE TajbBaHUUECKOTO 3JIEMEHTA U
OLIEHKAa BHYTPEHHETO CONIPOTUBIICHHUSI.

3aBUCHUMOCTb CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

HpOBO}II/IMOCTB SJICKTPOJIUTOB.



UckpoBoii pa3psan u MpoOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOAA.

Y4eHn4eCcKHii SKCIIEPUMEHT, JTAO0paTOpHbIE PadOThI

M3y4deHne CMEIMaHHOrO COCINHEHUS PE3UCTOPOB.

H3MepeHne MIEeKTPOABIKYILIEN CUIIBI HCTOYHHMKA TOKA M €r0 BHYTPEHHEIO COITPOTUBIICHHUS.

HaoGmonenue snexkrponusa.

MexnpenMeTHbIE CBA3H.

Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kimacce ocCymiecTBiasieTcs ¢ Yy4ETOM
COZIEpKaTEIbHBIX MEXKIPEAMETHBIX CBSI3eH € KypcaMu MaTeMaTWKH, OMOJOrMM, XMMMH, reorpapuu u
TEXHOJIOTUH.

MexnpeaMeTHbIE MOHATUS, CBSI3aHHBIE C M3YYEHHWEM METOJ0B HAy4YHOI'O IIO3HAHMS: SIBJIICHUE,
HayuHbId (akT, TUnores3a, (Qu3MuUeckas BEIUMYMHA, 3aKOH, TEOpHs, HaOIIOAEHUE, HKCIIEPUMEHT,
MOJIEIMPOBAHKE, MOJIEIIb, U3MEPEHHUE.

Maremaruka: pelieHHe CHUCTEMbl ypaBHEHMM, JnHelHas (yHKuus, napaboia, rumepOosa, uxX
rpadMKu ¥ CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKAECTBO, BEKTOPBI U UX IPOCKIUHU HA OCU KOOPJUHAT, CII0)KEHUE BEKTOPOB.

buonorus: MexaHudeckoe JBM)KEHUE B KUBOW npupone, 1uddy3us, ocMOC, TEINIOOOMEH KHUBBIX
OpraHU3MOB (BUbI TEIUIONEPEAYH, TEIIIOBOE PABHOBECHE), ANEKTPUUECKUE SIBJICHUSI B )KUBOM NPUpOJIE.

XUMHUS: AUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJIIpHAs
Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH M Ta3oB, DIEKTPUYECKHE CBOWCTBA METAIJIOB,
IEKTPOIUTHYECKAs TUCCOLUALINS, TaJIbBAHUKA.

['eorpadusi: BIaxxHOCTh BO3yXa, BETPBI, 0ApOMETP, TEPMOMETP.

TexHonorus: npeodpa3oBaHne IBUKEHUH C UCIIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUSI B TEXHUKE,
MOJIIMITHUKY, UCIOJIb30BaHME 3aKOHA COXPAHEHUS MMITyJbca B TEXHHKE (pakeTa, BOJOMET U JpYrHe),
JIBUTaTeb BHYTPEHHETO CrOpaHus, mapoBasi TypOMHa, OBITOBON XOJIOAMIbHUK, KOHAUIIMOHED, TEXHOIOT U
MOJIyYE€HUsI COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMAaTepualoB, W HAaHOTEXHOJOTHH,
ANIEKTPOCTATUYECKAs — 3alllUTa, 3a3eMJIEHHE DJIEKTPOIPHOOPOB, KCEPOKC, CTPYHHBIM MpUHTED,
ANIEKTpOHarpeBaTeIbHbIe PUOOPHI, HEKTPOOCBETUTEIbHBIE PUOOPHI, TaTbBAHUKA.

Cooepoicanue obyuenus 6 11 kaacce.

Paznen 4. DnekrponuHamuka.

Tema 3. MarautHoe nosne. DIeKTpOMarHUTHAs] MHIYKIIHS.

[TocTositHHBIE MarHWTHL. B3aummopeicTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe mone. Bektop
MarHMTHOM WHAYKUMHU. [IpyHIMI Ccyneprno3uiuy MarHUTHBIX Iosied. JIMHMM MarHUTHOW WHIYKIUH.

KapTI/IHa JIMHUHA MarHUTHOM WHAYKIWHA ITOJIA MMOCTOAHHBIX MAarHuTOB.



MaruuTtHO€E none NpoBOAHMKA ¢ TOKOM. KapThHa IMHUI MHIYKIUH MarHUTHOTO IOJIS JJIMHHOTO
IPSIMOTO TPOBOAHMKA M 3aMKHYTOTO KOJIBLIEBOI'O IIPOBOJ-HUKA, KaTyWIKW ¢ ToKoM. OmnelT Opcrena.
B3anmopeiicTBrue NIpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOy/Ib M HalIPaBJICHUE.

Cuna Jlopenua, e€ Momynb M HampasleHHE. [[BHKEHHME 3apsHKCHHOM 4YacCTHULBI B OIXHOPOIHOM
MarauTHOM mose. PaGora cuiel Jloperma.

SlBnenue  snmeKTpoMarHMTHOM — MHAyKUuW.  IloTok  BekTOpa  MarHUTHOW  MHIYKLHH.
OJNEKTPOABWIKYILAS CUJIA NHIYKIUH. 3aKOH 3JIEKTPOMarHuTHON nHAyKuuu dapanes.

BuxpeBoe a51eKTpudecKoe 1moje. DIEKTPOABIKYLIAasi CHila MHAYKLIUN B IIPOBOIHUKE, ABMKYIIEMCS
IIOCTYNATEIbHO B OJHOPOIHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIIEHME CAMOMHAYKINU. DJIEKTPOABHKYILAS CHJIa CAMOMHIYKLIUH.

OHeprus MarHUTHOT'O MOJIS KaTYIIKH C TOKOM.

DNEeKTPOMArHUTHOE T0JIE.

TexHuueckue ycTpoiicTBa U NPaKTUYECKOE MPUMEHEHHE: TOCTOSSHHBIE MAarHUTBI, JJIEKTPOMAarHUThI,
JIEKTPOJBUTATEND, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHIYKIIMOHHAS I1€Yb.

JlemoHcTpanuu.

OmneiT OpcTena.

OTKJIOHEHHE AIIEKTPOHHOIO My4YKa MarHUTHBIM TIOJIEM.

JIMHMM MHIYKIMY MarHUTHOTO TIOJIS.

B3aumozeiicTBre IBYyX NPOBOJHUKOB C TOKOM.

Cuta Amriepa.

HeiictBue cuiibl JIopeHIIa Ha HOHBI SJIEKTPOIIUTA.

SIBNEeHHE AIEKTPOMAarHUTHON MHTyKLWH.

IIpaBuno Jlenua.

3aBUCUMOCTD AIEKTPOABMKYIIEH CHUIIbl MHAYKIIMUA OT CKOPOCTH U3MEHEHUS MarHUTHOTO MOTOKA.

SIBnenne caMOMHIYKIUH.

YyeHn4eckuii SKCIIEpUMEHT, 1TabopaTopHbIe PaOOTHI.

W3ydeHne MarHuTHOTO MOJIsl KaTyLIKU C TOKOM.

HccenenoBanne 1eCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMarHUTHOM MHIYKITUH.

Paznen 5. Kone6anus u BOJIHBI.

Tema 1. Mexanudeckue u SJICKTPOMAIrHUTHBIC KOJICOaHMUSI.



KoneGarenpHas cuctema. CBoOOmHBIE MeXaHHMYECKHE KosieOaHus. ['apMOHWYECKHE KoJeOaHUsI.
[lepuon, wactoTta, ammiutyna u (asza xonebanuit. [lpyXuHHBI MasTHUK. MareMaTH4eCKHi MasTHHK.
VYpaBHeHME rapMOHMUECKUX KojeOanuil. [IpeBpalienne s3Heprun pu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbublit KoHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJICOaHUsI B M1€aIbHOM KosieOaTeIbHOM
KOHType. AHAJIOTHUsl MKy MEXaHWUYECKUMHU U AJIEKTPOMAarHUTHBIMU KojeOanusmu. @opmyna TomcoHa.
3aKoH COXpaHEHUS YJHEPTHH B UICATBHOM KOJIeOaTeTbHOM KOHTYPE.

[TpencrarieHue o 3aTyxarwmux koaebanusx. BeiHy)IeHHbIE MeXaHW4YecKue Koyebanus. Peonanc.
BoiHyKIeHHBIE 3JIEKTPOMArHUTHBIE KOJICOaHMUs.

Ilepemennbii TOk. CHUHYCOMJAIbHBIA IMEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOr0 TOKa.
AMIUTATYTHOE U JIEUCTBYIOIIEE 3HAYCHUE CHIIBI TOKA U HAIMIPSKEHUSI.

Tpanchopmarop. I[IpomsBonacTBo, mepemadya W TOTPEOICHHE  AICKTPUYCCKOH  DHEPTHH.
DKOJIOTMYECKHUE PUCKHU IIPU MPOU3BOJACTBE AEKTpO3HEepTrur. KynbTypa ucnosib30BaHus 3JIEKTPOIHEPTUH B
MMOBCEIHEBHON KU3HH.

TexHUYecKue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: JJIEKTPUYECKUM 3BOHOK, I€HEpaTrop
MEPEMEHHOTO TOKA, JUHUU DIIEKTpOIepe1ay.

JlemoHcTpanuu.

HccnenoBanue mapaMeTpoB KojeOaTeNbHOM CHCTeMbl (TPYKUHHBIM WM MareMaTHYeCKHi
MasTHHK).

Hab6mronenue 3aryxaronmx kojeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHIA.

Habntonenue pe3oHanca.

CB0OOHBIE ANIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuusiorpaMmsel (3aBUCUMOCTH CHJTBI TOKA U HaNPSKEHHUST OT BPEMEHU) ISl DJIEKTPOMArHUTHBIX
KOJIeOaHUI.

Pe3oHanc mnpu mMocCiIeqOBaTeIbHOM COEAMHEHUM PE3UCTOpPA, KAaTyHNIKW WHAYKTUBHOCTH M
KOHJIEHCaTopa.

Mogens TMHUH 3JIEKTPOTIepeadu.

Y4eHnueCcKuil SKCIIePUMEHT, 1a00opaTOpHbIE pabOThI

HccnenoBanue 3aBUCUMOCTH TEPUOA MATBIX KoieOaHUi Tpy3a Ha HUTH OT JUTMHBI HUTH U MacChl
rpysa.

WccnenoBanne mepeMEeHHOTO TOKAa B IEMH W3 TIOCIEIOBATEIbHO COCIMHEHHBIX KOHJEHCATOPA,
KaTyIIKU U PEe3UCTOpa.

Tema 2. MexaHn4yeCKHUE U 3JEKTPOMATHUTHBIE BOJHBI.

Mexanndeckue BOJIHBI, yCIIoBUs pactpoctpanenus. [lepuoa. CkopocTs pacipocTpaHEHUs U ITTHHA

BousiHbI. [lonepeunslie u npoaoabHbIe BOMHBL. MHTepdepeHus u qudpakius MeEXxaHM4eCKIX BOJIH.



3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTpOMarHUTHBIE BOJIHBI. YCIOBUS U3TyUYEHUS MEKTPOMAarHUTHBIX BOJIH. B3anMHast opueHTanust
BekTopoB E, B, v B anekrpoMarHuTHOM BosiHEe. CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE,
IpejaoMIIeHUe, Nospu3anus, Judpakuus, uHTeppepeHus. CKopoCcTh EKTPOMATHUTHBIX BOJIH.

[Ikana 3neKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 311eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUIIBI pauOCBA3YU U TEJIEBUACHUS. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPY’KaIOLIEN CpeIbl.

TexHuueckue yCTpoOWCTBA M INPAKTUYECKOE IPUMEHEHHE: MY3BIKAJIBHBIE HWHCTPYMEHTHI,
YIBTPa3ByKOBass AMATHOCTHKA B TEXHUKE W MEIULMHE, Panap, paguoNpUEMHHK, TEIEBU30p, aHTEHHA,
tenedon, CBU-neyn.

JleMoHCTpanuu.

OO0pa3oBaHue U pacpoCTpPaHEHHE MONEPEYHBIX U MPOAOJIBHBIX BOJIH.

KoneGmromieecs Tesio Kak HCTOUHUK 3BYKa.

Habnronenue orpaxkeHus U IpeIoMIIEHHUS] MEXaHUYECKHUX BOJIH.

Habnronenne natepdepeHny u 1udpakiuud MEXaHUYECKUX BOJTH.

3BYKOBOI PE30HAHC.

HaOmntoneHue cBsi3M rPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIMTY/I0HM U 4acTOTOM KoyieOaHuH.

HccnenoBanue CBOWCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPaXCHHE, IPEIOMIICHUE, MOJsSpU3alys,
nudpakius, HHTep(epeHIus.

Tema 3. OnTuka.

I'eomerpuueckas onrtuka. IIpsmonuHeliHOE paclpocTpaHEHHE CBETa B ONHOPOAHON cpene. Jlyu
cBeTa. ToueuHblll ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUsl cBeTa. [locTpoeHne n300pakeHui B TNIOCKOM 3epKaje.

[Tpenomiienne cBeTa. 3aKOHBI TPETOMIIECHUS CBeTa. AOCONIOTHBIN IOKa3aTeidb IMPEIOMIICHUS.
ITomHOE BHyTpeHHEE OTpaxkeHHe. IIpenenbHbIi yros MoJIHOr0 BHYTPEHHETO OTPaXKEHHUS.

Hucnepcus ceeta. CiioxxHbIi cocTaB 6enoro ceera. L{ser.

Cobuparoiue 1 paccenBaroiiye J1MH3bl. ToHkas TuH3a. @OKyCHOE pacCTOSIHUE U ONITUYECKas CUIIa
TOHKOU JInH3BI. [locTpoenune nzoOpaskeHuii B coOMparoIuX U paccenBaronux JuH3ax. dopmyna TOHKOM
JIMH3bI. YBEIMUEHHUE, 1aBAEMOE JTMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas onrtuka. MaTepdepenunst cBera. KorepeHTHbIE MCTOYHUKH. YCIIOBUSI HAOTIONCHUS
MakCUMyMOB M MHHHUMYMOB B HHTEP(EpPEHIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOI€pPEHTHBIX
HCTOYHHKOB.

Hudpaxus ceeta. AudpakionHas pemeéTka. YciaoBue HaOI0NEeHUs IIaBHBIX MAKCUMYMOB NPU

MaJeHUH MOHOXPOMATHYECKOT0 CBETa Ha AUPPAKIIMOHHYIO PELIETKY.



[Tonsipuzanus ceera.

TexHuueckne YCTpOWCTBA H MPAKTUYECKOE MPUMEHEHHE: OYKH, Jiyna, (oToarmapar,
MPOCKIIMOHHBIA amnmapar, MUKPOCKOI, TEJICCKOIl, BOJOKOHHAS ONTHKA, IUQPAKIMOHHAS pEHIETKa,
MOJISIPOU .

JlemMoHCTpanuu.

[TpstmonMHEHOE pacpocTpaHeHHE, OTPAXKECHHUE U TIpeToMiIeHre cBeTa. OnTHYeCcKue MPUOOPEHI.

[TonnHoe BHyTpeHHEe oTpaxeHue. Mozenb CBETOBO/IA.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIEeCKOIa.

Habmonenne natepdepeHium cpera.

Habmonenne qudpaknum cBera.

Habntonenue aucnepcuu cBera.

[TonyueHue criekTpa ¢ MOMOIIBIO IPU3MBI.

[TomyueHue CrieKTpa ¢ MOMOIILI0 TUDPAKITUOHHON PEIIETKH.

HaoGmronenue nossipuszaiuu cBera.

Y4eHUYeCKUi IKCIIEPUMEHT, JIaDOpaTOPHBIE paOOTHI

H3mepenue mokasaress MpeioMIICHUs CTeKIIa.

HccnenoBanne CBOWCTB M300pakKEHU B JTMH3AX.

HabGmronenue nucrniepcuu cera.

Paznen 6. OcHOBBI crieluanbHONH TEOPHH OTHOCUTEITHHOCTH.

['paHuIlbl NPUMEHUMOCTH KIJIACCHYECKOM MexaHukd. [locTynmarel crenuanbHOW — TEOpUU
OTHOCHUTEJIFHOCTH: WHBAPUAHTHOCTh MOJIYJSI CKOPOCTH CBE€Ta B BaKyyme, MPHUHIUIT OTHOCHUTEIHLHOCTH
OUWHIITEHHA.

OTHOCHUTENHFHOCTh OTHOBPEMEHHOCTH. 3aMe/IJIeHHEe BpEMEHU U COKpAIIeHHUE JTUHBI.

DHeprus v UMIYIbC PENATUBUCTCKON YaCTHIIBI.

CBsI3b MacChl C SHEPTUEH U UMITYJIbCOM PEIIITUBHCTCKOW YaCTHIIBI. DHEPTHS TTOKOS.

Paznen 7. KBantoBas ¢usuka.

Tema 1. D1eMeHTHI KBAHTOBOW ONITUKHU

®oronbl. Dopmyna [Inanka cBsi3u SHEPTUU POTOHA C €TO YACTOTON. DHEPTHUS U UMITYIILC (POTOHA.

OtkpeiTue u uccineaoBanue ¢oroddpdexra. Onbitel A.I. CroneroBa. 3akoHbl (oTOdIPdEKTA.
VYpaBuenue DitHmreiHa 175 hotorddexra. "KpacHas rpanuna” dpotorddexra.

Hasnenue cera. OnbiTel [1.H. JIebenena.

XUMHUYECKOE IEVCTBUE CBETA.

TexHuyeckne yCTpoHCTBAa U MPAKTHYECKOE MPUMEHEHHE: (DOTOIIEMEHT, (DOTOAATUUK, COTHETHAS

Oarapesi, CBETOINOI.



JlemoHCTpanuu.

®oto3¢d ekt Ha ycTaHOBKE C IIMHKOBOH IIAaCTHHOM.

HccnenoBanre 3akOHOB BHEHIHETO (oTOdhEKTa.

CBeTOaUOI.

Conneunas Oarapes.

Tema 2. CtpoeHue aTroma.

Mogens aroma Tomcona. Ombitel Pe3epdopna mo paccesnuto a -dactuil. [lnanerapHas mMojaensb
aroma. [loctynarel bopa. M3nydenne n nornomeHue (HOTOHOB MU MEPEXOJE aToMa € OJHOTO YpPOBHS
SHEpPruu Ha Apyroil. Bunel criekrpoB. CEKTp ypOBHEN 3HEPTUH aTOMa BOAOPOA.

BousHoBeie cBolicTBa yacTull. BonHel ne bpoitisa. KopycKynsipHO-BOJIHOBOM Ayalii3M.

CnoHTaHHOE U BBIHYX/IEHHOE U3JIy4YEHUE.

TexHn4eckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaJIbHBIA aHaIN3 (CHEKTPOCKOIN),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

JleMoHCTpanuu.

Mognens onbiTa Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

HaOmoneHune nuHeHyaTbIX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

YueHn4yeckuil SKCIEPUMEHT, JTa0OpaTOPHbIE pabOTHI.

HaOmronenue nuHeiyaroro cnekrpa.

Tema 3. ATromHOE€ s7po0.

OKCNEPUMEHTHI, JI0Ka3bIBAIOUINE CIIOXKHOCTh CTPOEHUs sjpa. OTKpHITHE pPaJlOaKTUBHOCTH.
OmneiTel Pesepdopna mo omnpeneneHuio cocraBa pagloakTUBHOro u3inydeHus. CpolicTBa anbga-, OeTa-,
raMMma-u3ilydeHus. BiausHue paaiMoakTUBHOCTH Ha )KUBbIE OPTraHU3MBI.

OTtkpbITHE IPOTOHA U HeWTpoHa. HykinonHast monens siapa Ieiizen6epra-lBanenko. 3apsn sapa.
Maccosoe uncio sapa. M3oromnst.

Anbda-pacnaa. DOIEKTPOHHBII M TNO3UTPOHHBIN Oera-pacmnan. ['amma-uznydeHue. 3aKoH
paZaMoOaKTUBHOTO pacmaja.

DOHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuibl. Jledekt maccol spa.

Snepusle peakunu. [lenenue u CUHTE3 €.

Anepusiit peakrop. TepmosinepHsiii cunte3. IIpobiaembl U NMEPCNEKTUBBI SJIEPHON SHEPreTHKU.
DKOJIOTMYECKNE aCIEKTHI SEPHOIN SHEPTETHKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTobl HAONMIOAEHHS U PETUCTPALIMU AIEMEHTAPHBIX YaCTHII.

®yHaaMeHTallbHbIE B3auMojeiicTBusl. EqUHCTBO (r3nueckoil KapTHHBI MUPA.



TexHu4eckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: TO03UMETP, Kamepa BuibcoHa, siaepHbIil
peakrop, aroMHasi Oomba.

JeMoHcTpanuu.

Cu€TYMK NOHU3HUPYIOLIUX YACTHULL.

Y4eHUYEeCKUi IKCIIEPUMEHT, JIabopaTopHbIe pabOTHI

HccnenoBanre TPEKOB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Paznen 8. DneMeHTHI aCTPOHOMUU U aCTPOPHU3UKH.

Otansl pa3BUTHs acTpoHOMUHU. [IpuKiIagHOe 1 MUPOBO33pEHYECKOE 3HAYEHUE ACTPOHOMHUHM.

Bun 3Bé3nHoro neba. Co3pe3ausi, sipkue 3BE3/bI, IUIAHETHI, X BUAUMOE JBIKeHHE. ColHeuHas
CUCTEMA.

Connue. Conneynast akTuBHOCTh. Vctounuk sHeprun ConHua u 3BE3A. 3BE3bI, UX OCHOBHBIE
xapakrepuctuku. JluarpamMmma  'cheKTpalbHBIM  KJIacC -  CBETUMOCTh".  3BE3Abl  INIABHOU
MOCJIEI0BAaTENbHOCTH. 3aBUCUMOCTh ''Macca - CBETHMMOCTb" IS 3BE3] INIABHOW IOCIEI0BATEIbHOCTH.
BuyTtpennee ctpoenue 38€31. CoBpeMEHHBIE MIPEICTABICHHS O IPOUCXOXKIEHUU U 3Bomonuu CoiHua u
3BE3/1. DTaIlbl )KU3HU 3BE3]L.

Muneunsiii [1yTs - Hama [Manakruka. [lonoxenue u qeuxenue Connua B ['anaktuke. TUIIbI TaJIaKTHK.
Panuoranaktuku u kBa3zapsl. YEpHbIE ABIPHI B A/Ipax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa006na. Pasberanue ranaktuk. Teopus bosbiioro
B3pbIBA. PEMKTOBOE M3IIydeHHE.

MacmraGHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMMUH.

YyeHunueckre HaOMOAECHNUS.

Habnronenuss HEBOOPYKEHHBIM IJIa30M C HCIOJb30BAaHUEM KOMIBIOTEPHBIX NPUIOKEHUN IS
OTIpeIeNIeHUs MOJIOKEHUSI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3nusi CeBepHOro
MIOJTyIIApHsl U APKUE 3BE3IBI.

Hao6mronenus B reneckon JIynsl, mnanet, Mieunoro Ilytu.

O6o0matoiiee MOBTOPEHUE.

Ponb ¢u3uMkM M acTpOHOMHU B SKOHOMHUYECKOW, TEXHOJOTHMUECKOM, COLMAIBbHOM M ATUYECKOH
cdepax IesTeTbHOCTH YeI0BeKa, pojb U MECTO (PU3MKH M aCTPOHOMHUH B COBPEMEHHON Hay4yHOW KapTHHE
MUpa, posib (HU3nUecKoil Teopuu B (HOPMHUPOBAHUN MPEACTABIECHUN O PU3NUECKON KapTUHE MUpa, MECTO
¢bu3nyeckoil KapTUHBI MHUpa B OOLIEM pSATy COBPEMEHHBIX €CTECTBEHHO-HAay4YHBIX MPEACTABIECHUN O
IIPUPOJIE.

MC)KHpCI[MeTHBIC CBA3U.



N3yuyenne kypca ¢usuku 0Oa3oBoro ypoBHs B 11 Kiacce OCyIIecTBIsETCS C  YUETOM
COZIEPIKaTEIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTWKH, OHMOJOTMH, XHUMHHU, reorpapuu u
TEXHOJIOTUH.

MexnpeIMeTHbIE TOHSTHUS, CBA3AHHBIE C M3YyYEHHEM METOJOB HAYYHOI'O ITO3HAHMUS: SIBJICHUE,
Hay4yHbI (akT, runore3a, (u3NuUecKas BeJIUMYMHA, 3aKOH, TEOpHs, HAOIIONEHHEe, OSKCIIEPHUMEHT,
MOJIEIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Maremaruka: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIHHU: CHHYC, KOCHHYC,
TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl MU MX IPOEKUUU HA OCH
KOOpJIMHAT, CJOXEHHE BEKTOPOB, IPOU3BOJIHBIC JJIEMEHTApHbIX (QYHKUWN, NPU3HAKK 10A00US
TPEYTOJIBHUKOB, OTIPE/IeNICHHE TUIOMIAH IIOCKUX (puryp u oobéma ted.

buonorust: anexkrpuueckue SBICHHUS B JKUBOM NpHUpoOJE, KojeOaTesIbHblE ABMXKEHUS B KUBOU
MIPUPOE, ONITUYECKUE SIBICHUS B )KUBOM NPUPOJIE, IEUCTBUE PAIUALIMK HA KUBbIE OPraHU3MBbI.

XUMHS: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAUIMUECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MbI
00pa3oBaHMsI KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

[eorpadus: MarHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KH MArHUTHBIX pyd, (OTochEMKa 3eMHOM
MMOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPIACEHUI.

TexHoyOrUsA: JIMHUM 3JEKTpoNepenad, IeHEparop MEPEeMEHHOr0 TOKa, 3JIEKTPOJIBUIaTelb,
WHAYKIUOHHAS 11€9b, pajap, paAuoNpUEMHIK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neub, mpoeKIMOHHBII
afmapart, BOJIOKOHHas ONTHKA, COJIHEUHas Oarapesl.

IInanupyemble pe3ybTaTbl OCBOCHHS NMPOrpaMMbl 0 (u3nKe HA YPOBHE CpPeIHEro odiero
o0pa3zoBanus.

OcBoenue yueOHoro npenMera "®dusuka" Ha ypoBHE cpeaHero ooOiero oOpazoBaHus (0a30BbIi
YPOBEHB) JOHKHO 00€CIEUUTh JOCTUKEHHUE CIETYIOMINX JUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeIbHbIX PE3YJIbTATOB.

JInuHOCTHBIE pe3yabTaThl 0CBOCHUS yueOHoro npenmera "du3nka" 10IKHBI OTpaXKaTh TOTOBHOCTD
U CHOCOOHOCTh 00YYarOUIMXCSl pyKOBOJICTBOBAThCs C(hOPMUPOBAHHON BHYTPEHHEH MO3ULIMEN JIMYHOCTH,
CHUCTEMON IIEHHOCTHBIX OpHEHTAllUM, IO3UTUBHBIX BHYTPEHHUX YOEKIEHUIH, COOTBETCTBYIOIIMX
TPAJUIMOHHBIM IEHHOCTSM POCCHIMCKOTO OOIIEeCTBa, pacIIMpeHHe >KU3HEHHOTO OIbITa U  OIbITa
JESATEIBHOCTH B MPOLIECCE peaJu3allii OCHOBHBIX HAIPaBJIEHUI BOCIIMUTATEIBHON AEATEIbHOCTH, B TOM
YuClie B YaCTH:

1) rpaxk1aHCKOTO BOCITUTAHMUSI:

c(OPMHPOBAHHOCTh TPAKAAHCKOW MO3UIUHN OOYyYarolerocs Kak aKTHUBHOTO M OTBETCTBEHHOTO
YjieHa POCCUICKOTO U TaJKMKHUCTaHCKOTO OOIIECTBA;

IMPUHATHE TPAAUIUOHHBIX O6HI€'—ICJ'IOBG‘IGCKI/IX T'YMaHUCTHUYCCKUX U JEMOKPATHICCKUX HeHHOCTeﬁ;



TOTOBHOCTB BECTH COBMECTHYIO J€STEIbHOCTh B MHTEPECax rpaskJaHCKOTo 0011eCTBa, y4acCTBOBATh
B camoynpasieHuu B [Ikozne;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIILHBIMH WHCTUTYTAMH B COOTBETCTBUU C UX (YHKIHMSIMH H
Ha3HAYECHUEM;

TOTOBHOCTH K TYMaHUTApHOM U BOJIOHTEPCKON JESATEIILHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHMUSL:

CdopMHupOBaHHOCTH T'PAXKTAHCKON HIICHTUIHOCTH, TATPUOTH3MA,;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTHKEHHUSM COBETCKUX M POCCHMCKUX
YYEHBIX B 001aCTH QU3UKU U TEXHHKE;

3) IyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JACSITEILHOCTH YUEHOTO;

OCO3HaHME JJMYHOTO BKJIAJIa B IOCTPOCHNUE YCTOWYHBOTO OyIyIIero;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETHYECKOE OTHOIICHHWE K MHUPY, BKIIOYas OSCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3nueckoil HayKe;

5) TpynOBOTO BOCIIUTAHUS:

MHTEpEC K pa3indHbIM cdepam MpodhecCHOHATBHON NESTETPHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(bU3MKON M TEXHHMKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oymyleil mpodeccuu U peaan30BbIBATh
COOCTBEHHBIE KH3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0 W caMooOpa3oBaHHIO B oOmactu (PU3MKU Ha
MPOTSIKEHNUN BCEH KU3HU;

6) KOJIOTHYECKOT0 BOCITUTAHUS:

c(hopMHUPOBAHHOCTH HKOJIOTHUECKOM KyIbTYphI, 0CO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHIECKUX
npo0iem;

IJJAHUPOBAHUE M OCYILIECTBICHUE JEUCTBUUA B OKPYXAIOWIEH Cpele Ha OCHOBE 3HAHUS LENeu
YCTOMYHMBOTO pa3BUTHS YEIOBEUECTBA,

Pacmmmpenue ombiTa AESITETRHOCTH AKOJIOTHUYECKOW HAampaBIEHHOCTH HAa OCHOBE HMEIOIIMXCS
3HaHUU 10 (pU3HKe;

7) IEHHOCTH HAyYHOTO MO3HAHUSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHA
¢bu3nveckoil HayKu;

OCO3HaHHWE [EHHOCTH HAy4YHOH [esATeNbHOCTH, TOTOBHOCTH B TIpolecce H3y4eHUs (U3NKHU

OCYHICCTBIIATE NPOCKTHYIO U UCCICAOBATCIBCKYIO ACATCIIBHOCTE NHANBUAYAJIbHO U B T'PYIIIIC.



B nporiecce qoCcTHKEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHHSI TPOTPAMMBI 110 (PU3UKE IS YPOBHSI
cpeaHero oOmero ob6pa3oBaHusi y OOYYarOIIUXCS COBEPLICHCTBYETCS SMOLMOHAIBHBIA HHTEIJICKT,
Mpernonararomuii copMUPOBAaHHOCTH:

CaMOCO3HAHHMS, BKITFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUJICTh
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHON SMOIIMOHATILHOMN cepbl, ObITh YBEPEHHBIM B ce0¢€;

CaMOpEeryJIMPOBaHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE IIPUHUMATh OTBETCTBEHHOCTH 3a CBOE
IIOBCACHUC, CHOC06HOCTB AaalTUPOBATHCA K SMOIMOHAJIbHBIM U3MCHCHUAM U MPOABJIIATH I‘I/I6KOCTB, 6LITB
OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUAIOIICH CTPEMIICHHE K OCTHKCHUIO eI U YCIIeXy, ONTUMH3M,
HWHUIUATUBHOCTb, YMCHUC IIGIZCTBOBB,TB, HUCXOOs1 U3 CBOUX BO3MO)KHOCT€I\/‘I;

OMIIaTHUH, BKHIO‘IaIOHIeﬁ CHOCO6HOCTB IMIOHUMAaTh SMOLIMOHAJIBHOC COCTOSAHUC APYTUX, YUYUTHIBATH
€ro MPH OCYIIECTBICHUHU OOLICHHUS, CIIOCOOHOCTh K COYYBCTBHIO U CONIEPEKHBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BHICTPAMBATH OTHOIICHUS C IPYTHMU JIFOJbMH,
3a00TUTHCA, TIPOSIBIISITH HHTEPEC U pa3penatb KOHPIUKTHI.

MerTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOTPaMMBI CPEIHETO O0IIero oOpa3oBaHUS JOKHBI
OTpaXKarh:

OBnazeHnue yHUBEpPCATbHBIMU MO3HABATEILHBIMU JICHCTBUSAMU:

1) 6a3oBbIE JIOTHYECKUE JEHCTBHUS:

CaMOCTOATENEHO (DOPMYITHPOBATh U aKTyaJIM3UPOBATh POOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEICTIATH 1ENU AeSITENLHOCTH, 3a/1aBaTh MMapaMeTPhl U KPUTEPHUH UX TOCTHXKCHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B PACCMaTPUBAEMbIX (DU3HUECKHUX SBICHUSIX;

pa3pabaThiBaTh IUTAH PEIICHHS MPOOJIEMBbI C YYETOM aHalIM3a HMEIONIUXCS MaTepHAIbHBIX WU
HeMaTepHUalbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACSITENHLHOCTH, OIEHUBATh COOTBETCTBUE PE3YJIBTATOB IENSIM, OI[CHUBATH
PUCKU TIOCIIEACTBHM IEATEIHHOCTH;

KOODJIMHUPOBaTb U  BBINOJHATH pabOTy B  YCIOBHUSIX PpEaJbHOIO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUSI;

pa3BUBATh KPEaTUBHOE MBILIUICHNE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BBIE UCCIIEAOBATENbCKUE IEHCTBUS:

BJIAACTH Hay‘-IHOI\/’I TepMHHOHOFHeﬁ, KIIFOYE€BBIMU ITOHATUAMHA U METOAAMU Q)HSquCKOﬁ HAayKU;

BJIAACTh HABBIKAMHU yqe6HO-HCCHeHOBaTeHBCKOﬁ )51 HpOGKTHOI\/'I OCATCIIBHOCTHU B oOactn (1)I/ISI/IKI/I,
CIOCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSITEILHOMY IOMCKY METO/AOB peIIeHHs 3ajad (PU3NIECKOro

COACPIKAHUA, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA,



BJaJeTh BHUAAMU JACSITEIBHOCTH IO IIOJYYEHHUI0O HOBOTO 3HAHMS, €ro HHTepIpeTalu,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX CUTYAIHSIX, B TOM YUCIIE IPH CO3IaHUH YIEOHBIX
MIPOEKTOB B 00NacTu (PU3NKH;

BBISIBJISITh NIPUYMHHO-CIICAICTBEHHBIE CBSI3W U aKTyaJIM3UpPOBaTh 3a/ady, BBIIBUraTh TUIOTE3y €€
pellleHrs, HaXOAMTh apryMEHThl JUIsl JOKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3aqaBarh HapaMeTpbl U
KPUTEPHUH PELICHHUS;

aHAJM3UPOBATh IOJMYYCHHbIE B XOAE PEIIEHUS 33Ja4d Pe3yNbTaThl, KPUTHUECKU OLIEHUBATh UX
JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTH U POPMYIHUPOBATH COOCTBEHHBIE 3a/laul B 00pa30BaTEeNbHON ACSITEILHOCTH, B TOM UHCIIE
NIPU U3yYEHUH (PUBUKH;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MIEPEHOCUTH 3HAHUS M0 (PU3UKE B MPAKTUYECKYIO O0ACTh KU3HEEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, MIPEJIaraTh OPUTHHAIBHBIC TIOIXO/bI U PEIICHUS;

CTaBHUTbH MPOOJIEMBI U 331a4H, IOTYCKAIOIINE AJIbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpOopMarHeii:

BJIaJIeTh HAaBBIKAMU MONyuyeHus: uHpopManuu (U3NIECKOro CoAepKaHUs U3 UCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIIPHO OCYIIECTBIISATH MOUCK, aHAIN3, CHCTEMATU3AINIO U HHTEPIIPETAIUIO HH(POPMALIUU
Pa3IMYHBIX BUIOB U (OPM TPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIMOJIb30BaTh CPeACTBA MH(OPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pELICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3alMOHHBIX 33]1a4 C COOMIOCHNEM TPeOOBaHHIA SPrOHOMUKH,
TEXHUKA O€30IacHOCTH, THUTHEHBI, pPeCcypcocOepeXeHHus, IMPaBOBBIX M OSTHYECKUX HOPM, HOPM
MH(POPMALIMOHHOM 6€3011aCHOCTH;

co3/1aBaTh TEKCThl (PU3MUECKOTO CONAEpKaHHs B pa3iMuyHbIX (opMarax ¢ yd4éToM Ha3HaYECHUs
WHGOPMALINH U IEJIEBOH ayJTUTOPUH, BEIOUPAst ONTUMAIIbHYIO (pOpMY MpECTaBICHHUS U BU3YyaIH3alllH.

OgnazieHre YHUBEPCATHHBIMA KOMMYHHUKATHBHBIMH JIEHCTBUSMHU:

1) oOmenwue:

OCYILECTBIIATH OOIIEHUE Ha YPOKaxX (PU3MKH U BO BHE-YPOUHOU JEATEIbHOCTH;

pacrio3HaBarh MPEANOCHUIKH KOH(DIMKTHBIX CUTYallui M CMATYaTh KOHQIIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCTIONBb30BAaHHEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1€SITeIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAaHAHON U MHIMBUAYaIbHONW PabOTHI;

BHIOMPATh TEMAaTHKy M METOABl COBMECTHBIX JIEHCTBUH € yd4E€TOM OOIIMX HWHTEPECOB, H

BO3MOXKHOCTEM KaXKJIOr0 YieHa KOJIJICKTHUBA,



IIPUHHUMATh LIEJIM COBMECTHOM IEATENBHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATh JEHCTBHS 110 €€
JOCTH)KEHUIO: COCTABIIATH TUIAaH JICHCTBUMN, paclipeeiiTh POJIH C yUETOM MHEHHI YYaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOU PabOTHI;

OLIEHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KaKJOr0 y4aCTHMKA KOMaHIbl B OOLIMI pe3yasprar Io
pa3pabOTaHHBIM KPUTEPUSIM;

[Ipemiaratb HOBBIE IIPOCKTHI, OLIEHMBATh MWJIEH C TIO3ULIUM HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYUUMOCTH;

OCYULIECTBJIATH TIO3UTHBHOE CTPATETMYECKOE IOBEACHHUE B DPA3IMYHBIX CUTYalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaK€HHE, ObITh MHUIIMATUBHBIM.

OBnazieHne yHUBEPCAIbHBIMU PETYISATUBHBIMU JAEHCTBUSMU:

1) camoopranuzanus:

CaMOCTOATENIHO OCYLIECTBIISATH IO3HABATENBHYIO JIEITEILHOCTD B 007acTH (PU3UKH M aCTPOHOMUM,
BBISIBIIATH MPOOJIEMBI, CTaBUTh U (pOpMYIHpOBaTh COOCTBEHHBIE 331a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIICHUs PACYETHBIX U KAYECTBEHHBIX 3a/1a4, IIJ1aH BBIITOJIHEHUS
MIPaKTHUYECKOM pabOThI ¢ YUETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEAIOYTEHHUI;

JlaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclMpsATh paMKH Y4eOHOT 0 peiMeTa Ha OCHOBE JIMYHBIX MTPEAIOUTEHHIA;

JieNiaTh OCO3HAaHHBIN BBIOOD, apTyMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIH OIBIT;

crocoO0cTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO SPYAMLIMU B 00JACTH (PU3MKH, MOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTeNbHBIN U KyJIbTYpHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISAM;

BJIaJIeTh HAaBbIKAMHU I103HABATEIbHON peQUEeKCMH KaK OCO3HAaHUS COBEpIIAEMBIX NEHCTBUU U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI PE(PICKCUH JIJIsl OLIEHKH CUTYalliH, BHIOOpa BEPHOTO PEIICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IIPU aHAJIU3€ PE3YJIbTATOB ACATEIbHOCTH.

3) npuHATue ceds u APyTux:

IPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTHI IpYTHX IIPU aHAIM3€E PE3yJbTaToOB IEATENbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIHOKY.

[IpenmeTHBIE pe3yNbTaThl OCBOEHUS IIpOrpaMMel 1o (pusuke. B mpoiecce n3ydeHus Kypca Kypca

¢u3uku 6a3oBoro ypoHs B 10 kiacce oOydaromuics HayquTCs:



JIEMOHCTPUPOBATh HA IpUMEPaxX PoJib U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHON HAay4dHOH
KApTUHBI MUPA, B PA3BUTHUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUM, B IPAKTUYECKOH NEATEIBHOCTH JIHOEH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHUS H3YyYEHHBIX (PHU3MUECKUX MOJENeH: MaTepuaibHas TOYKa,
MHepLUalIbHas CUCTeMa OTcuéTa, aOCOIIOTHO TBEPIOE TENO, MACAlbHbIM Ia3, MOAEIN CTPOCHMs Ia3o0B,
AKHUJKOCTEH U TBEPIBIX TEJI, TOUCUHBIN SJIEKTPUUECKHUN 3apsi/i IpU pEeLIeHnU PU3NUECKUX 3a/1ay;

pacmo3HaBarh (U3MUECKHUE SBICHUS (MPOIECCH) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BEIIECTBA M JIEKTPOJAMHAMMKHU: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEIIHOE JBHXKEHUE, CBOOOJHOE MaJCHME Tell, JBH)KEHUE I10 OKPY)KHOCTH,
MHepLus, B3aumozencTaue Tel, Auddysust, OpoyHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEN U TBEPBIX Tell,
M3MEHeHne 00bEMa TeJ IPU HarpeBaHUH (OXJIaXKACHUH ), TEIUIOBOE paBHOBECHE, UCTIAPEHHE, KOHICHCALIU S,
IJIABJICHUE, KPUCTAJUIM3AlMs, KUIICHHE, BIAXXHOCTh BO3[yXa, IIOBBIIICHUE MAABJICHHUSA TIa3a IIPpU €ro
HarpeBaHUU B 3aKpPbITOM COCYZAE, CBfA3b MEXKIY IlapaMeTpaMH COCTOSHMs Tra3a B H30Ipoleccax,
UIEKTPU3aLUs TEJ, B3aUMOJIECHCTBUE 3aPsI/IOB;

ONMCHIBATh MEXAHMYECKOE JBM)KEHUE, UCHOJb3ysd (U3NYECKUE BEIUYMHBI: KOOpAUHATA, IMYTb,
IIepeEMELICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tena, CWJIa, HMIIYJIbC Tela, KUHETHYeCKas JHEprusd,
NOTEHIMAJIbHAsL 3HEPrusi, MeXaHu4yeckass paboTa, MEXaHWYeCcKass MOIIHOCTb; IIPU OMMCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3MYECKUHA CMBICI HCIOJIb3YEMbIX BEIMYMH, UX O0O3HAYCHUsS M EJUHMILbI, HAXOIUTh
(OopMyITBL, CBSI3BIBAIONINE JAHHYIO (PH3HUECKYIO BETMUNHY C IPYTHMHU BEIMYUHAMH,

ONMCHIBAaTh M3YUYECHHBIE TEIJIOBBIE CBOMCTBA TENl M TEIUIOBBIE SBJICHUS, MCIONb3Ys (PU3MUECKHE
BEJIMYMHBL: JABJICHUE ra3a, TEMIIEpaTypa, CPENHssl KUHETUYECKas SHEPrusi XaOoTUYECKOrO IBMXKECHHUS
MOJIEKYJI, CpeIHEKBaJJpaTUYHAasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIMJIOThl, BHYTPEHHss SHEeprus, pabora
ra3a, K0O3((ULIHEHT MOJIE3HOTO AEUCTBUS TEIJIOBOTO JBUIATEINSl; IPU ONUCAHUM MPAaBUIBLHO TPAKTOBATh
(Gu3NYeCcKUil CMBICT HCHONB3YEMbIX BEIMYMH, WX OOO3HAYEHUS M EIAMHMIBI, HAXOOUTh (HOPMYIIBL,
CBSI3BIBAIOLIME JJAHHYIO (PU3HUECKYIO BETMUMHY C IPYTMMHU BEJIMYUHAM;

OIHCBIBATh N3YUEHHBIE EKTPHUUECKHE CBOMCTBA BEIIECTBA U NIEKTPUUYECKUE SIBIEHUS (TIPOLIECChI),
UCIOJB3Ysl PU3NYECKUE BEIMUMHBI: SJIEKTPUUECKUN 3aps]l, dJIEKTPUUECKOe 1oJie, HANPSKEHHOCTh MOJI,
MOTEHLIMAJ, Pa3HOCTh I[IOTEHLIMAJIOB; IPU ONUCAHUM NPABWIBHO TPAKTOBaTh (PU3NYECKUN CMBICIT
UCTOJIb3YEMbIX BEJUYMH, MX 0003HAYeHHs U €IMHHUIIBI, YKa3bIBaTh (YOPMYIIbI, CBS3BIBAIOIINE JaHHYIO
(U3MYECKyIO BEIMUUHY C APYTHMH BEIMYNHAMY;

aHAIM3UPOBaTh (PU3NYECKHUE MPOIECCHl U SIBICHUS, UCTIONb3YS (pU3NUEeCKHe 3aKOHBI U MPUHIUIIBI:
3aKkoH BcemupHoro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHUSI MEXAHWUYECKOW SHEPIHH,
3aKOH COXPaHEHUs UMIYJbCa, NPUHIMI CYNEPIO3ULUN CWJI, NPUHLIMI PAaBHONPABUS HHEPLHUAIBHBIX
CUCTEM OTCUE€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMS BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeIHel KMHETHYECKOM SHEepPruu TEeIJIOBOrO JABM)KEHUS MOJIEKYS C aOCOJIOTHOM TeMIepaTypoi, MepBbIi

3aKOH TCPMOANMHAMUHKH, 3aKOH COXPAaHCHUA DJICKTPUUCCKOI0 3apsaaa, 3aKOH Ky.]'IOHa, IIpHu 3TOM pa3jinvdaTrb



CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE W YCIOBUS (TpaHMIIBI, 0OJACTH)
IMIPUMCHUMOCTH,

OOBSICHATH OCHOBHbBIE IPUHLMIIBI JEHCTBUS MAalIWH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyath yCiaoBHs UX 0€30MacHOTO UCIIOIb30BaHMS B IOBCEAHEBHOM KU3HU;

BBIMIOJHATh OKCIIEPUMEHTHl IO HCCIENOBAaHUIO (U3MUECKHX SBICHUM U TPOIECCOB C
WCTOJIb30BAaHUEM TNPSMBIX, M KOCBEHHBIX W3MEPEHHUH, Mpu 3ToM (opMylIupoBarh mpoliemy/3anady |
THIIOTE3y Y4eOHOTO SKCIEPUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pyIOBaHMUs, IIPOBOIUTH
OTIBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYUIECTBIIATh MpPsIMble M KOCBEHHBIE U3MEpeHHs (DU3MUECKHX BEIMYUH, NPU 3TOM BHIOMpATh
ONTHUMAJILHBIA  CIIOCOD HU3MCPCHUA M HUCHOJB30BAaThb H3BCCTHBLIC MCETOABI OLCHKH HOI‘peH_IHOCTef/'I
U3MEPEHU;

UCCJIEJIOBATh 3aBUCUMOCTH MEXAy (PU3NYECKUMHU BEIMYMHAMHU C HCIOJIb30BAHHEM MPSIMBIX
U3MEPEHH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATh PE3YNIbTaThl MOJTYYSHHON 3aBUCUMOCTHU
(bH3I/I‘-IeCKI/IX BCJIMYUH B BUJIC Ta6JII/III n I‘pa(bI/IKOB, ACJIaTb BBIBOABI IO PE3YyJIbTaTaM HCCIICIOBAHU A,

coOnronaTk NpaBmia OE30MacCHOTO TPyAa MPU MPOBEICHUU WCCIEAOBAaHUN B paMKax y4eOHOTO
OKCIEPUMEHTa, Y4eOHO-UCCIIEOBATENbCKONM ¥ MPOEKTHOM  JIEATENbHOCTH C  HUCIOJIb30BAHHEM
M3MEPHUTENbHBIX YCTPOMCTB U 1a0OPAaTOPHOTO 00OPYIOBAHUS;

pemarbs pacy€THBIC 3a7a4d C SIBHO 3aJaHHON (DU3MYECKON MOIENbI0, UCTONB3ys (usmueckue
3aKOHBI W IMPHUHIMUIIBI, HA OCHOBC aHalin3a YCJIOBHA 3aaaqyu BI)I6I/IpaTI> (1)I/I3I/I‘-ICCK}’IO MOI€CIIb, BBIACIIATH
¢busznueckre BeNMUYUHBI U (HOPMYIBI, HEOOXOAUMBIE AJis €€ pellleHus, TPOBOIUTh PACUETHI U OLICHUBATh
peanbHOCTh MOMYyUYEHHOTO 3HaYeHUS (PU3HUECKOI BETUUHHBL;

peuaTtb KAQ4€CTBCHHBIC 3aJa4yu: BBICTpauBaTb JIOTUYCCKH  HCIIPOTHUBOPCHUBYIO LOCIOYKyY
paccyXJIeHUH C HCITOJIb30BaHNEM M3yUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (DU3MUECKUX SBIICHHIA,

MCIIONB30BaTh MPU PEUICHUH y4eOHBIX 3a/lau COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTHH IS
MOKWCKA, CTPYKTYPUPOBAHMS, WHTEPHIpPETAIMU UM TPEACTaBICHUS Y4eOHOM U Hay4HO-TIOMYJISIPHOM
I/IH(l)OpMaIII/II/I, HOHy‘IGHHOfI N3 PpPa3JInYHbIX HWCTOYHHUKOB, KPHUTHYCCKH aAHAJIM3UPOBATH IIOJIYy4YaCMYIO
nHpopmaImio;

MPUBOAMTH MPUMEPHI BKJIAJA POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH,
00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUIA;

HCIIOJIB30BATh TCOPETUUYCCKHUEC 3HAHUA I10 (i)mm(e B HOBCC}IH@BHOI\/’I JKU3HU 151 oOecrieueHns
0€30IMacCHOCTH MPHU OOPAMCHUH ¢ TPHOOPAMHU U TEXHUYESCKUMH YCTPOHCTBAMH, JUISI COXPAHECHHUS 3I0POBBS
U COOJIONCHHS HOPM SKOJIOTMYECKOTO MOBEJICHHSI B OKPY KaIOLIeH Cpene;

paboTarh B rpyIIIie ¢ BHIMOJTHEHUEM PA3JIMYHBIX COIMABLHBIX POJIeH, MIIAHUPOBATh PadOTy TPYTIIHI,
palioOHaJIbHO pPaCHpeaciisiTh 00s13aHHOCTH U IJIAaHUPOBATh JACATCIBHOCTE B HCCTAHAAPTHBEIX CUTyalHAX,

OLICHMBATh BKJIAJ Ka)KJOT0 U3 YUYaCTHUKOB I'PYMIbI B pELICHHE paccMaTpuBaeMoi MpoOJieMbl.



[IpeameTHBIC pe3ysbTaThl OCBOCHHUS MPOTrpaMMBI 1o ¢u3nke. B mporecce nzyueHus Kypca Kypcea
¢u3uku 6a30Boro ypoBHs B 11 kiacce oOyqaronuiicss HayqduTCs:

JIEMOHCTPUPOBATh HA PUMEPAX POJIb U MECTO (PU3UKU B (DOPMUPOBAHUN COBPEMEHHON HAYYHOMH
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHI, B TIPAKTHUECKON JICATEIILHOCTH JIFOJICH,
[EJIOCTHOCTh U €IMHCTBO (PU3UUECKOM KapTUHBI MHPA;

YYUTHIBATh TPAHUIIBI TIPUMEHEHUS U3YUYEHHBIX (DU3MUECKUX MOJIEICH: TOUCUHBIN 3IEKTPHUICCKHIA
3apsij, JIyd CBETA, TOUCUHBII NCTOYHUK CBETA, AEpHAs MOJIEIb aTOMa, HyKJIOHHAsS MOJIeNTb aTOMHOTO sipa
IpH pelieHUN GU3NICCKHX 3a/1a4;

pacrio3HaBath (pu3MUECKue SBICHHS (MPOIECCh]) W OOBSICHATh HMX Ha OCHOBE 3aKOHOB
SNMEKTPOIMHAMUKE M KBAHTOBOM (DM3HMKH: 3JIEKTPHUYECKass MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHAYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aWMOJICHCTBHE MAarHUTOB, SJIEKTPOMArHUTHAS WHAYKLUS,
JCMCTBUE MArHUTHOTO TI0JIsl Ha TIPOBOJHUK C TOKOM M JIBHIKYIIUHCS 3apsijl, 3JICKTPOMArHUTHbIC KOJIeOaHuUs
¥ BOJIHBI, MPSIMOJIMHEHHOE pAacHpOCTpaHCHHE CBETa, OTPAXKCHHE, NpeJOMIICHUE, HHTepdepeHus,
TUGPaKUs W TOJSpHU3AIMs CBETa, JUCHEpCHs cBera, (oTodrekTpudeckuii 3¢dekt (dporodddexr),
CBETOBOE /IaBJICHHE, BO3HMKHOBEHHME JIMHEHYATOro CIEKTpa aroMa BOIOpOJa, €CTECTBEHHAs H
WCKYCCTBCHHAsI PAIMOAKTUBHOCTH;

ONKCHIBaTh HM3YYCHHBIC CBOICTBa BellecTBa (JICKTPUYECKHE, MArHUTHBIC, OITHYECKHUE,
AIEKTPUYECKYIO TPOBOJUMOCTD PA3IMUHBIX CPENT) U SJIEKTPOMATHUTHBIE SIBICHUS (IIPOLECCHI), UCTIONB3YS
(bu3nvecKre BEITWYMHBL: AJIEKTPUUYSCKUH 3apsii, CHia TOKA, JIEKTPHUECKOE HANpsHKEHUE, IIEKTPUIECKOe
COTMPOTHUBIIEHHE, PA3HOCTh MOTEHIIMANIOB, YIEKTPOJIBIKYIIAs cuila, paboTa TOKa, MHIYKIUS MarHUTHOTO
nonsi, cuia Amnepa, cuna JlopeHiia, MHAYKTUBHOCTh KaTYIIKH, SHEPTHS NEKTPUIECKOTO U MAarHUTHOTO
MoJIeH, TepHo W YacToTa KojeOaHWil B KOieOAaTeIIbHOM KOHTYpeE, 3aps] M CHJa TOKa B IPOIEcce
TapMOHHYECKHX AJIEKTPOMArHUTHBIX KoJIeOaHUH, (DOKYCHOE PACCTOSHHE M ONTHYECKasi CHJIA JIMH3BI, TIPU
OMMCAHUU TPABUJIBHO TPAKTOBaTh (PU3NYECKUN CMBICT HCIOIB3YEMBIX BEIWYMH, UX 0003HAueHUs W
€IMHULIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PHU3UUYECKYIO BETUYUHY C IPYTUMH BEIMYHMHAMU;

OIMCBHIBATh W3yYEHHBIC KBAHTOBBIC SBICHHUS W TPOLECCHI, HCIONB3Ys (U3NUECKHE BEIUYHUHBIL:
CKOPOCTbH JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M 9aCTOTA CBETA, SHEPTHS ¥ UMITYJIbC (POTOHA, TIEPHOA
MONTypacmaja, SHepPTUs CBS3U aTOMHBIX sijIep, TP ONMKUCAHUU MPABUIIBHO TPAKTOBATH PU3NYECKUN CMBICI
UCIONB3YEMbIX BEIMYWH, UX OOO3HAUEHUS W EIUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE AAHHYIO
(GU3NYECKYIO BEIMYMHY C APYTHMH BETMYHMHAMH, BEIYUCIATH 3HAUCHHE (PU3NICCKON BEITHUMHBI;

aHAJIM3UPOBATh (PH3MUECKUE TTPOIECCHI U SBJICHUS, UCTIONB3Ys (PU3NICCKHIE 3aKOHBI M TIPUHIIUTIBL:
3akoH OMa, 3aKOHBI TOCJIEIOBATENILHOIO M MapajlIeIbHOTO COEAMHEHHs MPOBOJHHUKOB, 3aKOH JKoyrs-
Jlenna, 3aK0H AMEKTPOMArHUTHON WHAYKIIUU, 3aKOH MPSIMOJIUHEHHOTO PacCIpOCTPAHEHHUS CBETA, 3aKOHBI
OTpaXEHHUsI CBETA, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHHEe OWHITeHHa st ¢Gortorddexra, 3aKoH

COXpaHCHHUA SHEPTHUHU, 3aKOH COXpPAaHCHUA HMMITYJIbCA, 3aKOH COXPAHCHUSA DJICKTPUYCCKOr'o 3apsaa, 3aKOH



COXpaHEHHUs1 MaccoOBOIO YMCIIA, MOCTyNaThl bopa, 3akOH paguoakTUBHOIO pacnaja, MpH 3TOM pa3inyaTh
CIIOBECHYIO ()OPMYIUPOBKY 3aKOHA, €T0 MaTEMAaTHYECKOE BhIpaKEHUE

U ycioBUsl (IpaHulibl, 001acTH) NPUMEHUMOCTH;

OIpeNIeNIATh HalpaBlIeHHEe BEKTOpa MHIYKIMH MAarHUTHOTO IOJsi MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHua;

CTPOUTH M OIIMCBIBATh N300pakE€HUE, CO3aBAEMOE IUIOCKUM 3€PKaJIOM, TOHKOM JIMH301;

BBIMOJIHATh OKCHEPUMEHTHl 10 HCCIECJOBAHUIO (U3NYECKHX SBICHHH M TPOIECCOB C
UCIOJIb30BaHUEM IPSAMBIX, U KOCBEHHBIX H3MEpPEHH: Ipu 3ToM (opMynupoBaTh mnpoliemy/3anady |
TUIOTE3y Y4eOHOI0 3KCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOIO 000pyHI0BaHMsl, IPOBOANUTh
OTIBIT U (OPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIIATh TPSMBbIE M KOCBEHHBIC M3MEpPEHHS (U3NYECKHX BEIUYMH, MPH ITOM BBIOMPATH
ONTUMAJIBHBIA CIOCO0 M3MEpEeHHsT M HUCIHOJIb30BaThb H3BECTHBIE METOJbl OLIGHKH IOTPELIHOCTEH
HU3MEPEHUI;

UCCIIEIOBATh 3aBUCHMOCTH (DU3MUYECKUX BEIWYHH C HCIIOJIB30BAHUEM IPSIMBIX U3MEPEHU: MpH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YIBTAThl IMOJyYEHHOH 3aBUCHMOCTH (PH3HMUECKUX
BEJIMYMH B BUJIe TaOIMI U rpadUKOB, JeNaTh BBIBOBI IO PE3YJIbTaTaM MCCIIE0BaHUS;

cobmoaTh npaBuiia 0€30MacHOrO TpyJda MpU NMPOBEIACHUU HCCIIEAOBAaHMM B paMKax ydyeOHOro
SKCIEPUMEHTa, Y4eOHO-UCCIIEIOBATENIbCKO M MPOEKTHOM  JIEATENbHOCTH C  HUCHOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPY/I0BAHUS;

pemiatb pacuy€THbIE 337a4M C SIBHO 33JaHHOM (hU3MYECKON MOJenblo, UCTONb3ys (uznueckue
3aKOHbI W MPHHLUIBI, HA OCHOBE aHajJM3a yCJIOBMS 3a7aud BHIOMpaATh (PU3MUYECKYIO MOAEIb, BBIICNATH
¢u3nueckre BeNTUYUHBI U (GOPMYIbl, HEOOXOAUMBIE AJis €€ pellleHus, IPOBOIUTh PACUETHI U OLIEHUBATh
peanbHOCTh MOMYYEHHOTO 3HaYeHUS (PU3HUECKOI BETUUUHBL;

pelaTh KauyeCTBEHHBIE 3aJauyd: BbICTPAMBATH JIOTMYECKH HENPOTUBOPEUMBYIO  LIEMIOUKY
paccykIeHUi ¢ UCIOIb30BAaHMEM M3YyUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SBIICHUIA;

MCIIOJIb30BaTh NPU PELICHUM y4eOHBIX 3a/lau COBPEMEHHbIE MH(DOPMALMOHHBIE TEXHOJIOTHH IS
MOMCKa, CTPYKTYpPUPOBAaHMS, HHTEpIpETAlMd M NPEJACTaBICHUs Y4eOHOM M HAYyYHO-TIOMYJISIPHOM
uHpOpMAaLIMU, TOJYYEHHOM M3 Ppa3IMYHBIX HCTOYHHKOB, KPUTHUYECKU aHAIM3HPOBATH IOIyYaeMYIO
MH(pOPMALIHIO;

OOBSICHATH MPUHLIMIIBI AEWCTBUS MAIllMH, TPUOOPOB U TEXHUUECKUX YCTPOICTB, pa3inyarh yCIOBUS
nx 0e30IacHOr0 UCMOIb30BaHMSI B IOBCEAHEBHON KU3HU;

IPUBOJIUTH IPUMEPHI BKJIA/1a COBETCKUX, POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE

HayKH, B 00BsICHEHHUE IponecCCOB OKPYNKAOUICTO MUPA, B PA3BUTHC TCXHUKHU U TCXHOHOTHﬁ;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (M3MKE B TOBCEIHEBHOW JKM3HM ISl oOecredeHus
0€30MacHOCTH IpH 00palIeHny ¢ MPHOOPaMH U TEXHHUECKUMHU YCTPOMCTBAMH, JJISi COXPAHEHUS 310POBbsI
U cOOJIIOZIEHHSI HOPM 9KOJIOTMUECKOT0 MOBEACHMSI B OKPYXKAIOLIEH cperne;

paboTarh B rpyIIe ¢ BBIIOIHEHUEM PA3JIMYHBIX COLIMANIBHBIX POJIeH, IJIAHUPOBATh PadOTy IPyMIIbI,
paIMOHATIBHO PaCHpeesiaTh O0s3aHHOCTH U IUIAHUPOBATh AESITENbHOCTh B HECTAHJIAPTHBIX CUTYalMSX,

OLIEHUBATH BKJIAJl KQKJOTO M3 YYaCTHUKOB TPYIIIBI B pEIIEHUE pacCMaTpUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne n/m HaunmeHoBaHMe pa3/ie/ioB U TeM MPOrpaMMbl Koutpoabubie | IIpakTnueckue (uipporerc)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemarika > https://m.edso0o.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Hlunamika https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUsS! B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUNHAMUKA
. bubnmoreka [JOK
| - 1
3 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH 9 httos://m.edsoo.ru/7fA1bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BellecTBa. @a3oBbie 5 bubnnorexka [HOK

TIePEXOIbI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny

Pasnea 4. JIEKTPOJIUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUdYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | HammeHOBaHMe Pa3/esioB M T€M IPOrPaMMbl Kontpoasnbie  IIpakTHueckue (mudposrie)
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. 9JIEKTPOJIUMHAMUKA
bubnunoreka LIOK
1.1 MarnuTtHoe noje. DIeKTPOMarHuTHAsE UHAYKLIHS 11 1 3 https://m.edsoo.ru/7fA1c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bubnunoreka LIOK
2.1 M 9 1
€XaHUYECKHUE U DJICKTPOMArHUTHBIE KOJIEOaHUS https://m.edsoo.ru/7fA1c97¢
bu6nmorexa LIOK
2.2 M 5 1
€XaHUYECKHUE U DJICKTPOMArHUTHBIE BOJTHBI httos://m.edsoo.ru/7f41697¢
bubnmnorexa LIOK
2. 1
3 Onika 0 3 https://m.edso0.ru/7f41c97c
Hroro no pazneny 24

Pasznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBBI CIEIUAIBHON TEOPUH OTHOCUTEIBHOCTH 4 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DneMEeHThl KBAaHTOBOM ONTHKHU 6 bubmmorexa [JOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.2 Crtpoenue aToma 4
4.3 ATOMHOE PO 5
Hroro no pazueny 15

bubnunoreka LIOK
https://m.edsoo.ru/7f41c97c

bubnmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7

Uroro no pazneny 7

bubnuoreka [{OK
https://m.edso0.ru/7f41c97c

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

bubmuoreka [IOK
| 4
6 Obobmaromee nosropene https://m.edso0.ru/7f41c97c
Uroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoabubie IIpakTnueckue p
n/n Bceero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 ®dusuka — Hayka o npupoze. Hayunsie meToasl 1 bubnuoreka [IOK
MO3HAHUA OKPYKAKOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH
2 COBPEMEHHON HAy4YHOH KapTHUHBI MHUPA, B 1 bubmmorexa [TOK
P . Y P up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETHbHOCTH JIFOIeH
Mexannueckoe aBumkenre. OTHOCUTENBHOCTD
3 MeXaHu4YecKoro aABmxeHus. Ilepemerienne 1 bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
4 PaBHOMepHOE IPIMOIHHENHOE NBUKEHHE 1 bubmmorexa LHOK
p P https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JBHKEHNE 1 bubmorexa HOK
yerop p g https://m.edsoo.ru/ff0c372¢
5 CBobomHOe masienne. Y CKopeHue CBOOOIHOTO 1 bubnuorexa [JOK
najacHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npmxenue. /[pmkenne 1 bubmuorexa [JOK
MaTepUAIbHON TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHocuTenbHOCTH ["anunes.
. bubnmnoreka [JOK
8 HNuepuunansueie cuctemsl otcuera. [lepBbiit 1

3akoH HproroHa

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. Ilpunnun cynepno3unuu

9 cui. Bropoi 3akon HeroToHa 1711 MaTepuaibHOU bubmmorexa LIOK
' P A P https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOTO TATOTeHUs. Cuiia TSKECTH. bubnnoreka [HOK
IlepBas kocMHUYeCKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena
yipy y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent tpenus. Cuna
13 COTMPOTUBIICHUS IPU JBMKCHUU TeJa B KUIAKOCTU bubmmorexa LOK
p P https://m.edsoo0.ru/ff0c3f76
WM Ta3e
[ToctynaTenbHOE U BpaniaTeIbHOE TBUKEHHE
14 abcooTHO TBEPAOTO Tena. MOMEHT CUJIBI. bubnnorexka [JOK
I1ne4o cumnbl. Y cnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NmMnynec MaTepualbHOM TOUYKH, CUCTEMBI
15 MaTepUaTbHBIX ToueK. IMIybe cuibl. 3aKoH bubmorexa HOK
P ' Y ] https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJIbca. PeakTUBHOE IBH)KEHHE
Pa6ota u momHoCTh cuibl. Kunetnaeckas
16 sHeprus matepuanbHOi Touku. Teopema 00 bubmmorexa LIOK
P p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPT U
[MotenumansHas sueprus. [lorennuanbHas
17 BHEPTHUs YIpyro AeOpMUPOBAHHOM MPYKHUHBI. bubmuorexa [IOK
[ToTentmanpHas YHEPTUS Tea BOIH3U https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTH 3eMJIU
18 [ToTeHnuuanbHble 1 HEMOTEHIIUAIBHBIE CUITBI. bubnmoreka [JOK

CBs13b paGOTLI HCIIOTCHIUAJIBHBIX CHUJII C

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

H3MEHCHHEM MEXaHHMISCKOM OHCPIUU CUCTCMbL
Tel. 3aKOH COXpaHCHUA MEXaHHYeCKOM OHCPIruun

JlaboparopHuas pabota «VccienoBanue CBSI3u
paboThI CUJIBI C UBMEHEHUEM MEXaHUYECKOM

19
SHEPTUU Teja Ha MPUMEPE PaCTsHKEHUS
PE3UHOBOTO KTy Ta
20 KoHnTtposnbHas padora o teme «Kunemaruka. bubnnoreka [JOK
Jlunamuka. 3aKOHbI COXpaHEHHsSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-
. bubnuorexa [JOK
21 KHMHETUYECKOU Teopuu. bpoyHOBCKOE JBUKEHUE.
https://m.edsoo.ru/ffOc4dc2
Tuppysus
Xapakrep ABUKECHUS U B3aUMOJICHCTBUS YaCTHUIL
22 BelecTBa. Mojenu CTpOeHHUsI ra30B, JKUJIKOCTEN
Y TBEPIBIX TEN
93 Macca monekyn. KonuuecTBo BemiecTsa.
ITocrosannas ABoraapo
24 TermoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana remneparyp Llenbcus
o5 Wneanwusiii raz 8 MKT. OcHoBHOE ypaBHEHHE bubnuotexa [JOK
MKT https://m.edsoo.ru/ff0c4fde
AGcomoTHas TemrepaTypa Kak Mepa cpeiHen
. bubnmnoreka [JOK
26 KHHETHYECKOW SHEPTHH JIBIXKCHHS MOJICKYJ.
. https://m.edsoo.ru/ffOc511e
VYpasuenue MengeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbIE 3aKOHBI
JlaGopaTtopHas pabota «HcciaenoBanue
28 3aBUCUMOCTH MEXIY MapaMeTpamMu COCTOSIHUS

pa3pekEHHOTO ra3a»



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3ompornecchl B ueaabHOM ra3e u ux

bubmuorexa [JOK

29 rpaguyecKoe NpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTpeHHss 3HEeprus TEpMOJAMHAMAYECKOU
30 CUCTEMBI U cTIoco0bI €€ n3MeHenus. KommuecTBo bubnnoreka HOK
TEIUIOTHI U paboTa. BHyTpeHHsIs SHEpTrUs https://m.edsoo0.ru/ff0c5952
0JIHOATOMHOTO UJCAIIbHOIO raza
bubnnoreka [JOK
31 Byt Temonepeatn https://m.edsogru/ffOCSCSG
VnenpHas TeI0EMKOCTh BenlecTBa. KonudecTBo
32 TEIUIOTHI IIPH TeIUIonepenave. AanadbaTHbIi BH6J_IHOTeKa HOK
nporece https://m.edsoo.ru/ff0c5c36
33 [lepBblii 3aKOH TEPMOJAMHAMUKHU U €r0 bubnnoreka [JOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs mporieccoB B mpupojae. Bropoit bubnuoteka [JOK
3aKOH TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun ngeiictusa u KIIJ[ rennoBoil MmammHbl E:::;ﬁ?f:g;gﬁ}; 0c600a
36 Hukn Kapuo u ero KII1/]
37 DKoJornyeckre npoodaeMbl TEIIOHEPTeTHKU
38 O6o06maromuii ypok «MonexkysipHast pusnka. bubnuorexa [JOK
OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTponbhas pabota no reme «MonekynspHast bubmuorexa [IOK
¢uzuka. OCHOBBI TEPMOIMHAMUKID) https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u koHaeHcaus. Vcnapenue u bubnnoreka [JOK
KUIICHUE https://m.edsoo.ru/ff0c63b6
41 AOco0THAs U OTHOCHUTEIIbHAS BIIAYKHOCTH bubnuorexa [JOK

Bo3ayxa. Haceliennslii map

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c570e
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Tsépnoe teno. Kpucrammmueckue u amopdHsie

42 Tena. AHU30TPONUS CBOMCTB KPUCTAIIJIOB bubmmorexa LIOK
) P P ’ https://m.edsoo.ru/ff0c65f0
Kunkue kpuctamisl. CoBpeMeHHbIE MaTepPHUAIbI
43 [LnaBnenue u kpucramM3anus. Y 1eabHast bubnnoreka HOK
terutoTa maBneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 v 0
PABHCHHE TCHIOBOTo batarca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. JNeKTpuieckui 3apsaa. Jsa bubnnoreka [JOK
BHJIA DJICKTPUYECKUX 3aPSAI0B https://m.edsoo.ru/ffOc6bcc
46 IIpoBOAHUKY, JUIIEKTPUKU U ITOTYIPOBOJIHUKH. bubnuorexa [JOK
3aKOH COXpaHEHUs ANEKTPUUECKOTr0 3apsaa https://m.edsoo.ru/ff0c6bcc
47 Bzaumopeiictue 3apsiioB. 3akoH Kyrona. bubnuorexa [JOK
To4YeUHBIN 2JIEKTPUYECKHUN 3apsij https://m.edsoo.ru/ffOc6ced
Hanps>k€HHOCTB IEKTPUYECKOTrO MOJIS.
48 [IpuHIUIT CyTIEpIIO3UIIMN ANEKTPUUECKUX TTOJIEH bubmmorexa [JOK
DI CYTEpHosHI P ' https://m.edsoo.ru/ff0c6df2
JInHun HanpsKEHHOCTH
49 Paborta cnit anekTpocTaTUYecKoro mods. bubnnoreka [JOK
IToreHuman. Pa3HOCTh NOTEHIMAIIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U AUDIIEKTPUKH B
50 3J'IpeKT OCTaTI/I‘{CI::KOM noI;e JusnexTpuueckas bubmmorexa [OK
P ' P https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
i bubnuotexa [JOK
51 C) .K
FICKTPOCMICOLTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTH MIIOCKOT0 KOHJEHCATOPA. bubnuorexa [JOK
DHeprus 3apsHpKEHHOT0 KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue

3JIEKTPOEMKOCTH KOHAEHcaTopa"



https://m.edsoo.ru/ff0c65f0
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54

[IpuHUMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KONMPOBAJIBLHOIO armapara,
CTPYHHOIO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJICHUE DIEKTPOIIPHOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymectBoBanus. [locrosunsiii Tok. Cuiia Toka.
Hanpsixenue. Conporusienne. 3akoH OMa 1uist
ydacTka 1uenu

56

[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE
COEMHEHHUE MPOBOAHUKOB. JlabopaTopHas
pabota «3y4eHrne CMEIaHHOTO COCTUHEHHUS
PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
aneKkTpuueckoil enu. Koporkoe 3ambIkaHue.
JlaGopatopHas pabota «3mepenue 2/1C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
COITPOTHBIICHUS

PesepBublit ypok. KoHTponbHas paboTa 1o reme

"OnexTponuHamuka" / Beepoccuiickas
poBepoyHas paborta

O06o6mmanmuil ypok «IeKTpoInHAMUKAY /
Bcepoccuiickas npoBepouHast paboTa

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DJEeKTPOHHAS TIPOBOMMOCTD TBEPIBIX
METaJUIOB. 3aBHCUMOCTh COMTPOTHBIICHUS
METAJJIOB OT TEMIIEPATYPHI.
CBepxnpoBOAUMOCTb



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DnexkTpuueckuil Tok B Bakyyme. CBolicTBa

62 1
3JICKTPOHHBIX MyYKOB
[ToynpoBoHUKH, UX COOCTBEHHAS U TPUMECHAs
63 poBouUMOCTE. CBOMCTBA P—N-TIEpeEXo1a 1 bubmorexa LHOK
POBOAL ’ P pexoa. https://m.edsoo.ru/ffOc84ae
[ToynpoBoAHUKOBBIE TIPUOOPEI
DIIEKTPUYECKHI TOK B pacTBOpaxX M pacruiaBax
64 JIEKTPOIUTOB. DIEKTPOIUTHYECKAS 1 bubmmorexa [IOK
p ) p https://m.edsoo.ru/ff0c82ba
JTUCCOIUAIUSA. DIIEKTPOJIN3
65 DIIeKTpUUYECKHil TOK B razax. CaMmocTosATEIbHbIN 1 bubnuorexa [JOK
1 HECAaMOCTOSITEIbHbIN pa3psa. Monuus. [1nazma https://m.edsoo.ru/ffOc84ae
DJeKTpuuecKre mMpuOOphl U YCTPOMCTBA, U X
66 [paxkTHYecKoe npuMenenue. [IpaBuina TEXHUKH 1 bubmmorexa [TOK
P p P https://m.edsoo.ru/ff0c86fc
0€30I1aCHOCTH
KontponbHas paboTa mo Teme « IJIeKTPOCTaTHKA.
67 TTocTOSAHHELIN dIeKTpUUECKUN TOK. TOKU B 1 bubmorexa LOK
P ) https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»
68 PesepBHblit ypok. O600maronuii ypok no remam 1 bubnuoreka [IOK
10 xmacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
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11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie @ IIpakTunyeckue
n/n Bceero H3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsbl
[TocTostHHBIE MATHUTHI M UX B3aUMOJICHCTBUE.
1 MaruutHoe nosie. BekTop MarHuTHONH MHAYKIUU 1 bubmmorexa [JOK
. P Vi https://m.edso00.ru/ff0c9778
JIMHUY MarHUTHOW WHIYKIIAN
5 MarnuTtHoe 1oJjie IPOBOJHUKA ¢ TOKOM. OnbIT 1 bubnuorexa [JOK
Opcrena. BzaumopaencTBue NpoBOAHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe
3 JlabGopaTtopHas pabora «3yueHue MarHuTHOTO 1 1 bubnnoreka [JOK
IIOJISI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TIOJISl HA TIPOBOJIHUK C
4 tokoM. Cuiia Amriepa. JlaboparopHast pabota 1 1 bubnnoreka [JOK
«Hccnenosanue NeCcTBUS OCTOSIHHOIO MarHuTa https://m.edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOM»
JleiicTBrEe MarHUTHOTO TIOJISL HA IBHKYIIIYIOCS
5 3apspkeHuyro yactuily. Cuita Jlopenra. Pabora 1 bubmorexa [IOK
P J 4 P ' https://m.edsoo.ru/ffoc9df4
cuiel JIopeHia
DOnekTpoMarauTHas HHAyKIus. [ToTok BekTopa
6 MarHuTHON MHAyKImu. J1C nHaykun. 3akoH 1
AIIEKTPOMArHUTHOU MHAYKIMH Dapaes
7 JlaGopaTtopHas pabota «MccinenoBanue siBICHUS 1 1 bubnuorexa [JOK
3JIEKTPOMArHUTHOW MHYKIIAW» https://m.edsoo.ru/ff0cal50
NunyktuBHOCTE. SBNenne camonnaykuuu. 3/1C
bubmuorexa [JOK
8 CaMOMHIYKITUW. DHEPTUsl MAarHUTHOTO TIOJIS 1

KaTyIIKH C TOKOM. SHGKTPOMEIFHI/ITHOG IoJIC

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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TexHudeckue ycTpoicTBa U UX PUMEHEHHUE:
IIOCTOSIHHBIE MAarHUTBHI, JJIEKTPOMAarHUThI,

o AIEKTPOABUTATENb, YCKOPUTEIH 3I€MEHTAPHBIX
YacTHll, UHAYKIIMOHHAS MeYb

10 O6o6marmuil ypok « MaraHuTHOE ToJe. bubnmoreka [JOK
DNIeKTpOMArHuTHasE UHIYKIUS https://m.edsoo.ru/ffOcab82

11 KonTponbhas pabota nmo Teme «MaraHuTHoe MoJie. bubnnoreka [JOK
DNIeKTpOMarHuTHAsE UHIYKITUS) https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHHUECKHE KOJIeOaHusl.

12 ["apmonnueckue koneOaHusi. Y paBHEHUE bubnuorexa [JOK
rapMOHHMYECKHX Kosiebanui. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPTUu
JlaboparopHas pabota «lccrnenoBanue

13 3aBUCHMOCTH Tepro/ia MaJIbIX KojeOaHui rpysa
Ha HUTH OT JUIMHBI HUTHU U MacChl Tpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHHs B UACATHHOM
14 K0JIeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXKAY bubnuorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJIe0aHUsIMU

15 ®opmyrna ToMcoHa. 3aKOH COXpaHEHHS YHEPTUU B bubnuotexa [JOK
UJeTbHOM KO0JIe0aTEThbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxarIUX KOJIeOAHUIX.

16 Brinyx1eHHBIE MEXaHUYECKUE KOJIeOaHUsI. bubnuorexa [IOK
Pe3onanc. BeiHy X €HHBIE 2IEKTPOMAarHUTHBIE https://m.edsoo.ru/ff0cbb86
KoseOaHus

17 [lepemennslii Tok. CHHYCOUIANbHBIN bubnuoreka [IOK

IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOI0 TOKA.

https://m.edsoo.ru/ffOcbd34
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AMIUITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIBI
TOKa U HaNpsOKEHUs

Tpanchopmarop. [IpousBoacTso, epenava u

18 OTpeOJICHUE 3IIEKTPUUECKON IHEPTUH
YCTpoiCTBO U IPAaKTUYECKOE IPUMEHEHHE
19 AIEKTPUYECKOTO 3BOHKA, F'eHEpaTopa bubmmorexa [JOK
. https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JIMHUU AJIeKTporepeaay
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 anexkTpodHeprun. KyiabTypa ncnonb30BaHus
JIEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU
MexaHu4ecKre BOJTHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubnnorexa [HOK
pacrpocTpaHeHHus U JyIMHa BOJIHBL. [lonepedynsie u https://m.edsoo.ru/ffOcca54
IPO/I0JIbHBIE BOJIHBI
29 3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa bubnnoreka [JOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 OJeKTpOMarHUTHBIE BOJIHBI, UX CBOICTBA U bubnuoreka [IOK
ckopocTs. [Ikana 351eKTpOMarHUTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpyuHIHKIIBI paIHOCBA3U U TeleBUACHUS. PazBuTre
CpeAcTB cBs3U. Pannonokanus
bu6mmorexa [IOK
25 Kontponbnas pabora «Konebanust 1 BOJIHBI httos://m.edsoo.ru/f0cC6T8
[IpssMonnHETHOE pacCIpOCTPAaHEHNE CBETA B
26 OJTHOPOJHOM cpene. TOUeqHbI HCTOYHHK CBETA. bubmmorexa [OK
https://m.edsoo.ru/ff0cd350
JIyu cBera
97 OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubnmoreka [JOK

[TocTpoenune n300pakeHHi B TUIOCKOM 3epKajie

https://m.edsoo.ru/ffOcd4e0



https://m.edsoo.ru/ff0cc324
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https://m.edsoo.ru/ff0cc6f8
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[Ipenomiienue ceera. IlonHoe BHyTpeHHEe

28 orpaxkenue. [IpenenbHbIA yroil HOJIHOTO bubnnorexa LIOK
P P 4 https://m.edsoo.ru/ffocd7f6
BHYTPEHHEI0 OTPaXKEHUs
29 JlaboparopHnas pabota «M3MepeHue mokasarens bubnnoreka [HOK
IIPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunsel. [TocTpoenne n300pakeHuid B JIMH3E. bubnnoreka [HOK
®opMmyJia TOHKOH JIMH3BL. Y BEINYCHHUE JTMH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopatopHas pabota «lccnenoBanue CBOUCTB
U300pakeHU B JTMH3aX»
Hucnepcus ceeta. Cll0KHBIN cocTaB 0€710ro
32 ceera. l[Ber. JlaboparopHas pabota
«HaOnronenue nucnepcuu cBETa»
33 Wntepdepennus ceta. Audpakus cera. bubnuoreka [IOK
JudpaxknuonHas pemeéTka https://m.edsoo.ru/ffOced22
34 ITonepedyHoCTh CBETOBBIX BOJH. [Tongpusanus bubnnoreka [JOK
cBETa https://m.edsoo.ru/ffOcf02e
35 OnTuueckue npudOpsl U YCTPONCTBA, U YCIOBUS
ux 0e301acHOro MpUMEHEHUs
['paHu1IBI TPUMEHUMOCTH KIIACCHYECKOM
36 MexaHUKH. [locTynaTsl criennanbHON TEOPUH bubmmorexa [JOK
’ y H P https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. bubnnoreka [JOK
3ameJieHHe BPEMEHH U COKpAIIEHUE JJIUHbI https://m.edsoo.ru/ffOcfa42
OHeprus ¥ UMITyJIbC PEISITUBUCTCKOM YaCTULIBI.
38 CBsI3b MaCCBI C SHEPTHEH U UMITYJILCOM. DHEPTHS bubmorexa LHOK
P y ' P https://m.edsoo.ru/ffOcfc68
MOKOSI
39 KonTponbnas pabota «Ontuka. OCHOBBI bubnmoreka [JOK

CHGHH&HBHOﬁ TCOPHUU OTHOCUTCIIBHOCTU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cd7f6
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40 ®otoubl. opmyina [1nanka. DHEprus U UMITYJIbC bubnmoreka [JOK
dorona https://m.edsoo.ru/ffOcfel6

41 OTtkpeiTHE U HccnenoBanue Gorodddekra. bubnnoreka [HOK
Omnpitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akonbl pororddexra. YpaBHeHUE DUHINITCHHA

42 151 porodddexra. «KpacHas rpanuia bubmorexa HOK
A B pari https://m.edsoo.ru/ff0d015e
doTtoapdekra

43 Hasnenue ceera. Onbithl [1. H. JleOenena. bubnuorexa [JOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue yCcTponucTBa U NPaKTUYECKOe

44 npuMeHEeHHe: (POTOIIEMEHT, (OTOAATUHK,

COJTHEYHas OaTapesi, CBETO IO/

45 Pemenue 3amay mo Teme « MEeMEHTHI KBAaHTOBOM bubnmnorexa [JOK
ONTUKU» https://m.eds00.ru/ff0d0302
Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo

46 accestHUIO a-yactuil. [manerapHas Mozens bubmmorexa [OK
P H P A https://m.edsoo.ru/ffod091a
aToma

bu6mmoreka [IOK
47 IT b
OCTyRATH Hopa https://m.edsoo.ru/ff0dOafa
W3nydenue u nornomienrne GOTOHOB MpH
48 ne eyxo € aToma C 01111101“0 (bOBHSI 3Heprm1 Ha bubmmorexa [OK
p VI[ g yp p https://m.edsoo.ru/ffOdOafa
npyroi. Buasl ciekTpoB
BonHoBsIe cBoOMcTBa yacTull. Bosubl ne bpons.
49 Kopnyckynsipao-BorHOBOM nyann3M. CrioHTaHHOE bubmorexa LHOK
pHyCEyIAp 4 ’ https://m.edsoo.ru/ff0d0ca8
Y BBIHYKJICHHOE U3ITy4YeHUE
OTKpBITHE PATHOAKTHBHOCTH. OTIBITHI
bubmuorexa [JOK
50 Peszepdopaa mo onpenenenuro cocraBa

PAaAOAKTUBHOI'O U3JIyUYCHHA

https://m.edsoo.ru/ff0d0fd2
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51

CgoiictBa anb(a-, 6era-, raMmma-u3ITydeHUs.
BrusiHue pagroakTHBHOCTH Ha JKUBBIC OPraHU3MBbI

52

53

54

55

56

57

OTtkpeITHE IPOTOHA U HEWTpOHA. V30TOMBI.
Anbda-pacnaa. DIeKTPOHHBINA U MTO3UTPOHHBIH
Oera-pacrnajn. ['amma-u3inyueHue

DHeprus CBS3U HYKIIOHOB B sifpe. S nepHbie
peakuu. Snepusiii peaktop. [Ipodraemsi,
MEePCIEKTUBBI, SKOJIOTUYECKUE ACTICKTHI IEPHOM
SHEPTeTUKHU

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertoabl HaOMIOCHUS U PETUCTpAIUN
37eMeHTapHbIX Yactull. Kpyriblii cTon
«DPyHIaMEHTAJIbHBIE B3aUMOAEHCTBUA. EqUHCTBO
(bu3nYecKoil KapTUHBI MUPa»

Oranbl pa3BUTHS acTpoHOMUU. [IpuKiagHOe 1
MHUPOBO33PEHUYECKOE 3HAUCHHE aCTPOHOMHHU. B
3BE31HOTO HeOa. Co3Be3us, IPKHE 3BE3IbI,
IIJIAaHETHI, UX BUIUMOC IBUKCHUC. COJ'IHCLIHafl
cucrema

Connue. ConHeuynast akTUBHOCTh. McTouHMK
sHeprun CosHIa U 3BE3]

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI
IJIABHOM MOCIEN0BATEILHOCTH. BHyTpeHHEe
cTpoeHue 3B€311. COBpEMEHHBIE NIPEACTABIEHUS O
IIPOUCXOXkAEHNH U 3Bostonuu CoslHIa U 3BE3]1

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

58

Muneunsiii [1yTe — Hama ['anaktuka. [lonoxenue
u nerxkeHne ComnHna B ['anaktuke. 'anakTuku.
UYépHble AbIPHI B sIpax rajJakTHK



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Bcenennas. Pa30eranue ranakrtuk. Teopus
59 Bonwmoro B3peiBa. PenukToBoe n3nyueHue. 1
MeraranakTuka

60 Hepemennsie mpoOieMbl aCTPOHOMUU 1

61 KontpomnbHas pabora «DJIeMEHTHI aCTPOHOMHHU U
acTpou3uKm»»

Ob6o6maromuii ypok. Poib pusuku n actponomun
62 B 9KOHOMHYECKOH, TEXHOJIOTUIECKOH,
COIIMAJIbHOM M 9THYECKOH cepax AesTeTbHOCTH

YCJIOBCKA

Oo6o6maromuii ypok. Pons u mecto pusuku u
63 ACTPOHOMHH B COBPEMEHHOW HAyYHOH KapTHUHE 1
MHpa

O6o06matomuii ypok. Pons ¢uzudeckoit Teopuu B

64 dbopMHUpPOBaHUH MPEJCTABICHUN O PU3NUECKON 1
KapTHHE MHpa

O6o6maromuit ypok. Mecto pusudeckoin

65 KapTHHBI MUpPa B 00ILEM psTY COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX TPEICTABICHUH O IPUPOJIE

66 PesepBHbIil ypok. MarautHoe mosie.
ONeKTpOMarHuTHasE UHIYKIHUS

67 PesepBHblit ypok. Ontuka. OCHOBBI ClieIMaIbHOM

TEOpHUU OTHOCUTCIIBHOCTHU

PesepBHblit ypok. KBanTOBas puzuka. DeMeHTHI bubnuoreka [IOK

68
ACTPOHOMUH U aCTPOPU3UKHU https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/ff0d1784

B ¢denepanpHpIX M pervoHanbHBIX MPOLEAYpax OLIEHKH KayecTBa OOpa30BaHUs HCIOJIb3yeTcs
nepedeHb (Komu(UKaTop) pacmpeesieHHBIX IO KiaccaM IPOBEpsSeMbIX TPeOOBaHHWM K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa30BaTelIbHON IMPOrpaMMBbl CpeIHEro OOIIero OOpa3oBaHUS M DIIEMEHTOB

cofiepxkaHus 1o pU3UKe.

HpOBepﬂeMble Tpeﬁonaﬂnﬂ K pe3yJibTaraM 0CBOCHUSA

OCHOBHOM o0Opa3oBarebHOI nmporpammsl (10 Kiacc)

Ko .

DOBe ﬂl:)MOFO IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM

posep o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi
pe3yJabTara

JleMOHCTpHpOBAaTh Ha MPHUMEPAax pPoOJib U MeCTO (u3uku B (HOPMUPOBAHUU
10.1 COBPEMEHHOW Hay4yHOW KapTHHBI MHUPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTH, B IPAKTUYECKOU IEATEIbHOCTH JIFOAEH

YYuThIBaTh TPAHUIBI NPUMCHCHHS W3YYCHHBIX  (PU3UYCCKUX  MOJIETICH:
MaTepuaibHas TOYKa, HHEPIHAJIbHAsI CHCTEMa 0TCYETa, aOCOIFOTHO TBEPIOE TEIIO,
WJICAIBHBIN ra3; MOJEIN CTPOCHUS I'a30B, )KUAKOCTEH U TBEPABIX TEN, TOYEUHBIN
AICKTPUUCCKUH 3aps]l — MPU PEIICHUH (PU3HYCCKHUX 3a/1a4

10.2

PacnoznaBate (usudeckue siBiueHus (MPOLECCh) U OOBSACHATH MX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOCHHUSI BEIIECTBA U
3JEKTPOJUHAMHUKHA: PpPAaBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE
IBIDKEHUE, CBOOOJHOE IMaJeHUE TeJ, IBIDKEHUE IO OKPYXKHOCTH, HHEPIUS,
B3auMojeiicteue Tten; Auddy3us, OpOyHOBCKOE [BH)KEHHE, CTPOCHUE
KUIAKOCTEH W TBEPABIX TeN, HW3MEHEHHE O0O0BEéMa TeJI MpU HArpeBaHUU
(oxmaxkJIeHnn), TEIJIOBOE paBHOBECHE, MCMapeHue, KOHACHCAIHs, TIaBICHUE,
KpUCTA/UIM3allisl, KUTIEHUE, BIAXKHOCTh BO3/yXa, MOBBIINICHUE aBJICHUS Ta3a
IIpY €r0 HarpEBAaHUHU B 3aKPBITOM COCY/JIE, CBSI3b MEXK/y IMapaMeTpaMu COCTOSHUS
ra3a B M30IpoIieccax; JIEeKTpU3allus Tell, B3auMOJIEHCTBHE 3apsi10B

10.3

OnuceiBaTh MEXaHUUYECKOE JBWKEHHME, MCIONb3ys (U3NYeCKHe BEeIUYHHBI:
KOOp/MHATa, IyThb, MEpPEMELICHHE, CKOPOCTb, YCKOpEHHE, Macca Tella, CHUIIa,
HMITYJIBC T€Jla, KHHETUUYECKAsl SHEPIHsl, IOTEHLUAIbHAsI SHEPT U, MEXaHUYECKas

10.4 paboTa, MeXaHHWYecKass MOIIHOCTh; IpPU ONHCAHUM THPABUIBHO TpPAKTOBATH
¢u3NYecKuif CMBICT HCIHOJb3yEMbIX BEIUYMH, UX OOO3HAYEHHS M E€AMHUIBI,
HaXOoJUTh (hOPMYJIbI, CBS3BIBAIOIINE TaHHYIO (U3UYECKYIO BEIUUUHY C IPYTUMHU
BEIMYMHAMU

OnuceiBaTh HW3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBJICHUS,
uConb3ys (U3MYecKue BEIMYMHBI: JlaBIEHHWE Tra3a, TeMmIlepaTypa, CpeaHss
KUHETUYeCcKas SHEprus Xa0THUYECKOIO JBUKCHUS MOJIEKYIL,
CpeaHEKBaApaTU4YHasl CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, paboTa Traza, KOIPPUIMEHT TOJE3HOTO0 JCHCTBHUS TEMJIOBOTO
JBUTATENs; TPU ONUCAHUU NPABUWIBHO TPAKTOBATh (PUBHUECKHH CMBICT
UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHHUS W €AMHMIbI, HAXOIUTh (HOPMYIIBI,
CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU BETUYMHAM

10.5

OnuceIBaTh M3YYEHHBIE JJICKTPHUYECKHE CBOWCTBA BEIIECTBA M DJIECKTPUUYCCKHE
SIBJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKHE BEIUYUHBL: dIEKTPHUECKUN 3aps/l,
AIEKTPUIECKOE MMOJIE, HAMPSHKEHHOCTD TOJIS, TTOTEHITHAN, PA3HOCTh TOTCHIIHAJIOB;
MpU ONHCAHWHM TMPABWJIBHO TPAKTOBaTh (PU3UYECKHA CMBICT HCIIOIb3yEMbIX
BEJIMYWH, UX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYI0 BETUYHUHY C IPYTHMH BETUYMHAMU

10.6




10.7

10.8

10.9

AHanu3upoBarh (HU3MUECKHUE MPOLECChl W SBICHUS, HCIOIB3YS (PUINISCKUE
3aKOHbI U MPUHIIMIIBL: 3aKOH BceMupHOTro Tarotenus, I, II u IIl 3akonsl HeroTOHa,
3aKOH COXPAHEHUS MEXaHUYECKOW SHEpPruM, 3aKOH COXPAHEHUs HMITYJIbCa,
MPUHIIMIT CYTIEPIIO3UIIMN CHJI, TIPUHIIUI PAaBHOINPABUS MHEPUHUAIBHBIX CHCTEM
0TCuU€Ta; MOJEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUSI BEIIECTBA, T'a30BBIC
3aKOHBI, CBSI3b CPEHEH KMHETHYECKOM SHEPTHH TETUIOBOTO JBMYKCHUS MOJIEKYII C
a0COFOTHON TeMIIEpaTypoH, MEPBhIi 3aKOH TEPMOIMHAMHKH; 3aKOH COXPAHCHHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KysoHa, mpu 5TOM pa3audarh CIOBECHYIO
(hOopMyJIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKCHHUE U YCIOBHS (TPaHUIIBI,
00J1aCTH) TPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPUHIUIIBI ACUCTBUSA MAIlIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3indaTh YCIOBUS UX OE30MaCHOTO HCIIOIH30BAHMS B TIOBCETHEBHOM
KHU3HU

BBIMOTHATE SKCIIEPUMEHTHI 110 HCCIIEA0BAHUIO (PU3UUECKHX SIBICHUN U IIPOLIECCOB
C UCIIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHUH; IPH 3TOM (OPMYIIHPOBATH
npoGiemMy (3aauy) U TUIIOTe3y y4eOHOro IKCIIEPUMEHTa, COOUPaTh YCTAHOBKY M3
MPEUI0KEHHOT0 000PYI0BaHUS, IPOBOAUTH OIBIT M (POPMYIINPOBATH BHIBOIBI

10.10

OcymiecTBIATh MPsIMbIE U KOCBEHHBIE M3MEPEHHUs (PU3MUECKUX BEIUYHH; TIPH
3TOM BBIOMpaTh ONTUMAJIBHBIA CIIOCOO M3MEPEHUs U MCIIOJIb30BaTh M3BECTHBIE
METO/BbI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXKIy  (U3MYECKMMHM  BEJIMYMHAMHU  C
HCIIOJIb30BAHUEM INPSIMBIX M3MEPEHHUH; IPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(GbukcupoBaTh pe3yNbTaThl MOJYYEHHOW 3aBHUCUMOCTH (DU3MUECKUX BEIUYHH B
BUJIe TaOJUII U TPAQHKOB, A€TaTh BEIBOBI 10 PE3yJIbTaTaM MUCCIIETOBAHHMS

10.12

10.13

10.14

10.15

CobOmronate mpaBuiia 0€30MaCHOrO TPyJa MPU NPOBEICHUM HUCCIICIOBAHUMA B
paMKax yd4eOHOTO JKCIEPUMEHTa, Y4eOHO-MCCIICAOBATEILCKOM M TPOCKTHOM
JESATEIILHOCTH C MCIOIh30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO
o0opyaoBaHus

Pemate pacuéTHble 3a/1a4M C SBHO 3a/laHHON (PM3UYECKOM MOJIENbIO, UCTIONb3YS
(u3nuecKre 3aKOHbI U IPUHIUIIBI, HA OCHOBE aHaJIW3a yCJIOBUS 33/1a4U BBIOUPATH
(Gu3NYeCcKyl0 MOAeb, BBIICIATH (U3MUECKUE BEIMYUHBI U (HOPMYIIHI,
HeoOXouMBbIe AJisl €€ pelleHMs], TPOBOAUTh PAacYEThl U OLIEHUWBATh PEaTbHOCTh
MOJTyYEHHOTO 3HaUeHMsI (PU3NYECKON BETMUHUHBI

Pemate kauecTBEHHbIE 3a7aud: BBICTPAMBATh JIOTMUECKH HEMPOTHBOPEUMBYIO
LIETIOYKY PACCYXJICHUM C OMOpOW Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(busnueckue BICHUS

Hcnonb30BaTh NpH pelIeHUH y4eOHBIX 33/a4 COBpEMEHHbIE MH()OPMAIMOHHBIE
TEXHOJIOTMH IS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALUHA U MPEICTABICHUS
yu4eOHOM M Hay4YHO-TIOMYJISIpHON HWH(pOpMalMK, MOJYYEHHOM M3 Pa3IUYHBIX
HMCTOYHUKOB; KpUTHUECKH aHAJIU3UPOBAThH MOJTy4aeMyI0 HHPOPMAIIIO

10.16

10.17

[IpuBoANTH TpHUMEpHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHWE MPOLECCOB OKPYXKAIOUIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH

Hcnonb30BaTh TeopeTHUECKHE 3HAHHS MO (PU3HMKE B MMOBCETHEBHON KU3HU IS
oOecrnieueHrs 0€30MacHOCTH MpU OOpalleHuH ¢ MpuOOpaMu U TEXHUYECKUMH
YCTPOMCTBAMH, JJISi COXpPAHEHUS 3/10pOBbs 1 COOJIIOAEHUSI HOPM SKOJIOTUYECKOTO
TOBE/ICHUS B OKPYIKAIOILIEH cpeie

10.18

Paborate B Trpynmne€ ¢ BBIIIOJHCHHUEM PA3JIMYHBIX COLNUAJIBHBIX pOJ'IGfI,
IJIaHUPOBATb pa60Ty I'pynIbl, pallMOHAJIIBHO paclpeacisiaTh 0053aHHOCTH U
IIaHUPOBATh  ACATCIBHOCTH B  HCCTAHAAPTHBIX CUTyalUsAX, aJCKBATHO




OLICHUBATH

BKJaJ ~ KaXJO0ro M3 YYaCTHUKOB TIpPYIIBl B  PELICHHE

paccMaTpuBaeMoi IpoOJIeMbl.

IIpoBepsiembie 31eMeHTHI coaep:xanus (10 kiacc)

Kon
pa3nena

Kon
MPOBEPAEMOro
3JIEMEHTAa

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

®uszuka — Hayka o npupone. Haydnele Meroasl IO3HAHUSA
OKpyXaromero mMupa. Posb skcnepuMeHTa M TeOpuu B IIpolecce
MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3mke

1.2

MogenupoBanue (U3NYECKUX SBICHUA U TmporeccoB. Haydnble
runore3bl. GU3nuecKkrue 3aKOHbI U T€OpUU. ['paHuIBI IPUMEHUMOCTH
¢usnveckux 3axkoHoB. [Ipuniun cootBeTcTBUsA. Pob u MecTo husuku
B (OpMHpPOBAaHMM COBPEMEHHOW Hay4yHOM KapTHHBI MHUpa, B
MIPAKTUYECKON JEATEIbHOCTH JIIOIEH

2.1

2.2

211

MEXAHUWKA
KMHEMATHUKA

Mexannueckoe  ABMKeHHE.  OTHOCHTEIBHOCTH  MEXAHHUYECKOIO
nBuxeHust. Cucrema orcuéra. TpaekTopus

212

[Tepemernienue, CKOPOCTH (CPETHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTH) U
YCKOpEHUE MaTepUaabHOW TOYKH, UX MPOEKIUU Ha OCU CHUCTEMBI
koopauHaT. CliojkeHue NepeMeIieHU U CI0KEHHE CKOPOCTel

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE [IBUJKCHHE.
I'paduku 3aBHCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U
IIepeMENICHUSI MaTEPUAIIbHON TOYKH OT BPEMEHHU

214

2.15

2.1.6

CBoboaHoe nazieHne. Y cKkopeHrne CBOOOTHOTO MaIeHus
KpuBonuneiinoe nemwkeHue. PaBHoMepHOE ABM)KEHUE MaTepuaibHOU
TOYKH TI0 OKPYXXHOCTH. YTJIOBash CKOPOCTh, JIMHEHHAas CKOPOCTb.
[Tepuon u yactota. LleHTpocTpeMHUTETFHOE YCKOPEHUE

TexHuyeckue ycTpoicTBa: CHUAOMETD, IBHKEHUE CHAPSIOB, IIEMTHBIC
U pEMEHHBIE IIepeIadyu

2.1.7

221
2.2.2

2.2.3

224

[IpakTnueckue paboTbl. V3MepeHHe MIHOBEHHOH  CKOpPOCTH.
HccnenoBanue COOTHOLIEHUS MEK Y Iy TSAMU, IIPOUIEHHBIMU TEJIOM 32
IIOCJIEIOBATEIBHBIE  pPaBHBIE  NPOMEXYTKH  BPEMEHU  IpPH
PaBHOYCKOPEHHOM JBUKEHUU C HAYAJIbHON CKOPOCTBIO, PABHOU HYJIIO.
N3yueHne nBWKEHUS IIapuKa B BA3KOM JKuAKocTu. H3ydeHwue
JIBMDKEHUS Teja, OpOLIEHHOT0 TOPU30HTAIEHO

JTMHAMUKA

[Ipuanun otHocutensHOCTH [ammited. Ilepeiii 3akoH HproToHAa.
HNuepuunanbHble CUCTEMBI OTCUETA

Macca Tena. Cuna. [IpuHuun cynepno3unuu cui

Bropoii 3akoH HproTOHA 111 MaTepUaIbHOM TOYKM B MHEPLUAIBHOU
cucteme orcuéra (MCO). Tperuit 3akon HproToHa /1711 MaTepraaIbHbIX
TOYEK

3akoH BceMupHOro Tsarorenus. Cuia Tsokectu. IlepBas kocMuueckast
ckopocTb. Bec tena

2.2.5

Cwua ynpyroctu. 3akoH ['yka




Cuna tpenus. Cyxoe TpeHue. Cuia TpeHMsI CKOJIBKEHUS U CHJA

2.2.6 tpeHusi nokos. Koaddumuent tperus. Cwiia CONMpOTUBICHUS NPH
JIBMDKEHUH TEJIa B )KUIKOCTH MITH ra3e
297 [loctynarenbHoe W BpamaTeabHOE ABMKEHHE a0COIIOTHO TBEPAOTO
Tena
208 MoMEeHT CHIIbI OTHOCUTENIBHO OCH BparieHus. [lnedo cuibl. YcinoBus
paBHoBecust TBEpAoro Tena B UCO
299 TexHu4YecKue yCTpOHUCTBA: MOAIIUITHUKY, IBHYKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB
[IpakTuueckue paboTel. 3yueHue nBUKeHUsI OpycKa MO HAKIOHHOU
IJIOCKOCTH TOJ JACUMCTBUEM HECKOIbKMX cuil. MccinenoBanue
2210 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOUMX B jAepopmupyemoin
Npy)XMHE M PE3UHOBOM 00pasle, OT BEIUYMHBI HX JehOopMaluu.
HccnenoBanue yciaoBuii paBHOBECHS TBEPAOTO Tella, UMEIOIIETO OCh
BpAICHHS
3AKOHbBI COXPAHEHUN S B MEXAHUKE
231 Nmmynbe maTtepuanbHONW TOYKH, CHUCTEMBl MaTepUaldbHBIX TOYEK.
WmnysibC cHITbl 1 U3MEHEHHE UMITYJIbCa Tea
2.3.2 3akoH coxpaHeHus umiyibca B UCO. PeakTuBHOE ABMKEHNE
2.3.3 Pabora cuibl
234 MOoNIHOCTh CHUJIBI
235 KI/IHGTI/I‘IGCKaiI SHEprusi MaTepuaibHOW TOoukd. Teopema o
KHHETUYCCKOW SHEPTUU
[MorennmaneHast 3Heprus. [loTeHUMampHas DHEPTUs  yOpPyro
23 2.3.6 nedopMupoBaHHOI Mpyx)uHBL. [loTeHIMaNbHas SHEepPTUs Tela BOIu3u
TMOBEPXHOCTU 3eMJITH
[loreHnmanpHble ¥ HEMOTEHIMANbHBIE CHIBL. CBs3p  pabOTHI
2.3.7 HEMOTEHIMATIbHBIX CHJI C HM3MEHEHHEM MEXaHWYeCKOW DJHepruu
CHCTEMBI TeJl. 3aKOH COXPaHEHHsI MEXaHUYECKOH SHEPTHH
2.3.8 Ynupyrue u Heynpyrue CTOIKHOBEHHS
239 TeXHI/IquKICIe YCTPOMCTBA: JBUKEHHUE pAaKeT, BOJOMET, Komep,
MIPY>KUHHBIA TUCTOJIET
[IpakTuyeckue paboThl. M3ydeHue CBsSI3M CKOpPOCTEH Ten MpH
2.3.10 Heynpyrom ynape. MccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM
MEXaHMYECKOM SHEepPTUU Tena
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBbBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE ~ TIOJIOKEHHUSI  MOJIEKYJSPHO-KHHETHYECKOW  TEOpHH.
3.11 BbpoyHoBckoe nBuxkenue. Juddysus. Xapakrep JIBHKEHUS U
B3aMMOJICHCTBHSI YaCTHUI] BEIIECTBA
312 Mo;i[enn CTPOCHUS Ta30B, KHUIKOCTEH U TBuép;le TeJN U OOBSCHEHHE
3.1 CBOMCTB BEILIECTBA HA OCHOBE ATUX MOjIeJel
3.1.3 Macca monekyi. KonngectBo Benectsa. [TocTosiHHast ABoraapo
314 TenmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. I[llkana
temneparyp Llenbcus
315 Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-

KUHETHUYECKON TEOPUH UACATBHOIO ra3a




AbGcouoTHas TeMnepaTypa Kak Mepa CpeHel KWHETHYECKON SHEPTuu

3.16 TEIUIOBOTO JABMKEHHMS yacTull rasa. [llkana remneparyp KenbBuna
3.1.7 VYpaBuenue Knaneiipona — Menneneesa. 3akoH JlaibpToHa
318 I"azoBble 3akonbl. M3omporiecchl B UACATLHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: U30TEpMa, M30X0pa, n30bapa
3.1.9 TexHu4YecKue yCTPOUCTBA: TEPMOMETP, OapoMeTp
[IpakTuueckne paboTel. M3MepeHwe Macchl BO3IyXa B KIACCHOU
3.1.10 koMmHarte. McciaemoBaHWe 3aBUCHUMOCTH  MEXIYy  IIapamMeTpaMu
COCTOSIHUS pa3peKEHHOTO Ta3a
OCHOBbBI TEPMOAMHAMUKHU
321 Tepmonunamuyeckas cucTema. BuyTpennss SHEprus
TEPMOJAMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ M3MEHEHHUS
399 KonmdgecTBo TemnoTsl U pabota. BHYTpeHHSISI 3HEPTHUS OJJHOATOMHOTO
UJIeaIbHOTO Ta3a
Bunpl temnonepenauu: TEIIONPOBOAHOCTh, KOHBEKIUS, HU3TyUYCHHE.
3.2.3 TermnmoémkocTh Tema. YaenbHas TEIUIOEMKOCTh BemiecTBa. Pacuér
KOJIMYECTBa TEIUIOTHI MPU Terionepeaayue
[lepBpiii 3akoH TepMoauHAMUKU. [IprMeHeHHE mepBOro 3aKOoHA
3.2.4 TEPMOJAMHAMHUKN K wu3omporeccaMm. [ paduueckas wuHTEpHperanus
3.2 paboTHI Ta3a
TenmoBble mamuHbl. [IpyHUOKNBI  AEHCTBUS TEIUIOBBIX MAIIKH.
305 [Ipeobpa3oBanus sHepruM B TEIUIOBBIX MamuHax. Koaddummenrt
nosie3Horo aerictBus (nanee — KI1J1) rerosoit mammnel. ki Kapho
u ero KIIJI
Bropoii 3akoH TepmomuHamukud. HeoOpaTuMoOCTh MPOIECCOB B
3.2.6 npuposie. TeroBble  ABUTATENH. OJKOJOTUYECKHE  MPOOJIEMBI
TEIUIODHEPTeTUKHI
327 TexHuyeckue yCTpoicTBa: JBUTATEIh BHYTPEHHETO CrOpaHUs,
OBITOBOM XOJIOMIbHUK, KOHIUIIOHED
3.2.8 [IpakTuueckue padotsl. U3MepeHue yaenbHol TenI10EMKOCTH
ATPETATHBIE COCTOSAHNWS BEILIECBA. ®A30BBIE ITEPEXO/IbI
[TapoobpazoBanue u KoHAeHcalus. Mcnapenue u kumnenue. Y enbHas
331 TeroTa mnapooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPATYpbl KHUIEHUS OT
JTABJICHUS
332 AOCOnIOTHAS U OTHOCHUTENbHAs BIIAXXHOCTh BO31yXa. HachleHHBIN
nap
333 Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS
3.3 CBOMCTB KpucTaiwioB. XKuakue kpuctaiuibl. CoBpeMeHHbIE MaTepUabl
334 [InaBneHve W KpucCTAIM3anUs. YAeldbHAas TEIUIOTa IUIABJICHHUS.
CyO6nmumarus
3.35 YpaBHeHHE TEIIOBOTO OataHca
TexHuueckue yCcTpoNCTBa: TUTPOMETP U TMCUXPOMETP, KATIOPUMETP,
3.3.6 TEXHOJOTHH TOJNYyYEHHUs COBPEMEHHBIX MaTepuajoB, B TOM YHUCIIE
HAaHOMATePHAJIOB, 1 HAHOTEXHOJIOTUH
3.3.7 [TpakTuueckue padboTsl. I3MepeHre BIa)XHOCTH BO3AyXa
4 DJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA




4.2

Onextpusauys Ten. DNEeKTpUdYecKuil 3apsa. J[Ba BHIA AIIEKTPUYECKUX

41.1
3apsI0B

4.1.2 [TpoBOHHKH, AUDJICKTPUKH U TIOTYITPOBOTHUKH

4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

4.1.4 B3aumoneiictue 3apsnoB. 3akoH Kynona
Onektpuueckoe 1mone. Hanpsok€HHOCTH  BIEKTPUUECKOTO  IMOJIA.

4.1.5 [IpuHnun cynepnosunuu. JIuHuM HanpsHKEHHOCTH 3JIEKTPUYECKOTO
0JIs

416 PaGora cun snexkrpocratnueckoro mois. [lorenmman. PasHocTb
MIOTEHIIUAJIOB

417 [IpoBOAHUKN U NUANEKTPUKH B MOCTOSHHOM AIIEKTPUYECKOM IIOJIE.
JManekTpudeckast IpOHUIIAeMOCTb

418 Onekrpoémkocth.  Konaencatop.  DIEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsiKeHHOT0 KOHAeHcaTopa
Texuuueckue yCTpOIiCcTBa: 3MEKTPOCKOTI, AIIEKTPOMETP,

4.1.9 INEKTPOCTATHUYECKAsT  3aIlWTa, 3a3eMJICHHE  DJICKTPOIPHUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 [IpakTrueckue paboTel. I3MepeHne 3IeKTpOEMKOCTH KOHIEHCATOPa

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

VYcaopus CyHmICCTBOBAHHA IMOCTOAHHOT'O JOJICKTPUUYCCKOroO TOKaA.

421 .
Hctounuku Toka. Cuna Toka. IlocTossHHBIN TOK
4.2.2 Hanpsioxenue. 3akon OMa 1151 ydacTKa 1enu
4.2.3 DJEeKTpUYECKOe CONPOTUBIICHHE. Y A€TbHOE COTPOTUBIIEHUE BEILIECTBA
424 [locnenoBarenbHOe,  MapajuielbHOE,  CMEIIAHHOE  COEAMHEHHUE
MIPOBOJTHUKOB
4.2.5 Pabota snekTpuueckoro Toka. 3akoH Jxoyis — Jlenna
4.2.6 MONIHOCTh 3JEKTPUYECKOTO TOKA
Onexktponasmxkymas cuina (manee — OJIC) u  BHyTpeHHee
4.2.7 COTIPOTHBIIEHUE UCTOYHHUKA TOKA. 3akOoH OMa J1sl HOJTHOMU (3aMKHYTOI)
aneKTpuyeckoi nenu. KopoTkoe 3amMblkaHue
428 ONeKTpOHHAas NPOBOAMMOCTb TBEPABIX METAIJIOB. 3aBUCHUMOCTH
COIIPOTHUBIIEHUSI METAJJIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTh
4.2.9 OnexTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX TyUYKOB
[HonynpoBonnuku. CoOcTBeHHass M TNpPUMECHas IPOBOJUMOCTH
4.2.10 oJIynpoBoAHUKOB. CBolicTBa p-n nepexona. llomynpoBoaHUKOBEIE
prOOpPbI
4211 ONEKTpUYECKHU TOK B DJJIEKTPOJIUTAX.  ODJIEKTPOJIMTHYECKAs
JUccoLraIus. JIEKTPOIIN3
DIIEKTPUYECKU I TOK B rasax. CaMOoCTOSITENbHBIN 51
4.2.12 HECaMOCTOSITENIbHBIN pa3psil. Pa3nuuHbple TUIBI CaMOCTOSATENBHOIO
pazpsaa. Monaus. [1nazma
TexHuyeckue yCTpPOMCTBA: amIepMeTp, BOJBTMETP, pPEOCTar,
HUCTOYHUKH TOKa, AIIEKTPOHArpeBaTEIbHbIE npudopHI,
4.2.13 AJEKTPOOCBETUTENNbHBIE MPUOOPBI, TEPMOMETP CONPOTUBIICHMUS,
BaKyyMHBIN IO, TEPMHUCTOPBI " (doTope3nucTopsl,
MOJIyIIPOBOIHUKOBBIN MO/, TaJlbBaHUKA
4214 [IpakTuueckne paboTel. WM3yyeHHe CMEIIAHHOTO COEAMHEHUS

PE3UCTOPOB.




N3mepenune O/1C ucTouHMKa TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHUS.
HabmtoneHue snexTponusa

Kon
NMpoBepPsiEMOro
pe3yJbTara

111

11 kiaace

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMepax poilb U MecTo (GU3MKKM B (OPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTHHBI MHpa, B Pa3BUTUM COBPEMEHHOW TEXHHUKU M
TE€XHOJIOTUH, B NPAKTUYECKOW ACSATEIBbHOCTH JIIOAEH, LIEJOCTHOCTh U €JUHCTBO
¢$u3nUecKoil KapTHHBI MUpa

11.2

Y4uTHIBaTh TPAaHULBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEJICH: TOYCUHBIN
AJIEKTPUUYECKUI 3apsi, siiepHas MOZEb aTOMa, HyKJIOHHAsi MOJIeJIb aTOMHOTO si/ipa
IIpU pelieHnr GU3NYECKUX 3a/1a4

11.3

11.4

11.5

11.6

PacnioznaBath (usnyeckue siBieHUS (TPOLECCH) W OOBSACHATH MX Ha OCHOBE
3aKOHOB JJEKTPOAMHAMUKH ¥ KBAHTOBOM (PU3UKHU: SJIEKTPUUECKask POBOIUMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JICHCTBHS TOKA, B3aMMOACHCTBHE
MarHuToOB, DSJEKTPOMAarHUTHas WHAYKLIHS, ACWCTBUE MAarHUTHOTO TMIOJsS Ha
NPOBOJHUK C TOKOM M JBWKYIIMHCS 3apsi, SJIEKTPOMArHUTHBIE KoJeOaHWs W
BOJIHBI, TPSIMOJMHEHHOE paclpocTpaHeHHE CBETa, OTPa)XKCHHE, MpPEeToMIICHHE,
uHTepdepeHyst, audpaknus W TOJSApU3AlMs  CBETa, UCIEPCHS CBETa,
dotoanekrpuueckuii 3phexT (hoTodrddekT), cBeTOBOE 1aBlICHHE, BOZHUKHOBECHUE
JMHEWYAaTOr0 CIEeKTpa aToMa BOJOpPOJA, ECTECTBEHHAas M HCKYCCTBEHHAS
pPaZl0aKTUBHOCTD

OnuceiBaTh HN3YYCHHBIC CBOMCTBA BCIIIECTBa (BJIGKTpI/I'-ICCKI/Ie, MAarHuTHBIC,
ONTHYECKUE,  DJCKTPUYECKYI0  MPOBOJUMOCTh  Pa3NUYHBIX  Cpel) U
OJICKTPOMArdMTHBIC SBJICHUA (npoueccm), HCIIOJIb3YA (1)I/ISI/ILIGCKI/I€ BCIIMYHNHBI:
ANEKTPUYECKUI 3apsil, CUjla TOKA, AJIEKTPUUYECKOE HAMNPSIKEHHE, JIEKTPUUYECKOE
COTNPOTHUBIIEHUE, pa3HOCTh moreHnuanoB, IJC, pabora TOKa, WHIYKIUS
MarHuTHOTO Tmojsi, cuiaa Awmrmepa, cuna JlopeHua, MHIYKTHBHOCTb KaTyIIKH,
SHEPTHUA DJICKTPUUCCKOI0O M1 MAarHUTHOI'O HOJ'IGfI, nepuoa U 4acrora KoneOaHuii B
Koje0aTeIbHOM KOHTYpE, 3apsjl W CHila TOKa B TMpolecce TapMOHUYECKHX
AJIEKTPOMATrHUTHBIX KOJeOaHuil, (POKYCHOE pacCTOSTHUE M ONTHYECKask CHIIA JIMH3BI;
IpU OMHCAHUM TPABUIBHO TPAKTOBATh (DU3MUYECKUNH CMBICT HUCIOIB3YEMBIX
BCJIIMYHNH, HUX o0o3HaueHUs H CANMHUIBI; YKa3bIBaTb q)OpMYJ'H:I, CBSI3BIBAIOIIINEC
JaHHYIO QU3UYECKYIO0 BETUYMHY C IPYTUMH BETMYMHAMHU

OnuceiBaTh U3yYCHHBIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIONb3Ysl U3NUECKUE
BEJIMYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M 4acTOTa CBETA,
SHEPrus ¥ UMIYJIbC (POTOHA, IEPUO/ MOy paciaia, SHEPI sl CBSA3U aTOMHBIX sI/IEp;
IpU ONUCAHWU MPaBUIBHO TPAKTOBAaTh (PU3WYECKUM CMBICI HCIONb3YyEMBIX
BEJIMYMH, UX OOO3HAUEHUs M EJUHMIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLINE
JaHHYI0 (U3MYECKYI0 BEIMYHMHY C APYTMMH BEJIMYWHAMHU, BHIYUCIIATH 3HAUCHHE
(bu3NYECKON BETUUHUHBI

AHanu3upoBaTh (U3MUECKUE IPOLECCHl M SBJCHUSA, MCIONB3YS (U3NUECKUe
3aKOHBI U MPUHLHUIIBL: 3aK0H OMa, 3aKOHBI TIOCJIEI0BATEIBHOIO U MapaljieIbHOTO
COEIMHEHUS IIPOBOAHMKOB, 3aKOH J[oyns — JleHna, 3aKOH 2JIEKTpOMarHUTHOU
MHAYKIHMH, 3aKOH MPSIMOJIMHEWHOTO pacHpOCTpaHEHUs! CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI NPEIIOMJICHHs CBETa, ypaBHeHHe DHIITEeHHa a1 GoTorddexra,
3aKOH COXPaHEHMsI DHEPrUH, 3aKOH COXPAaHEHHUs HMMITYJbCa, 3aKOH COXPaHEHMS
AIEKTPUUECKOTO 3apsJia, 3aKOH COXpAaHEHHUs MacCOBOI0 YMCIIa, OCTyaTel bopa,




3aKOH  PaJMOAKTUBHOTO  pacmajaa; MpH 3TOM  pas3iudarh  CJIOBECHYIO
(bOpMyITHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKECHUE U YCIOBUS (IPAHHUIIBI,
00J1aCTH) TPUMEHHUMOCTH

11.7

11.8

OHpGIIeHSITB HaIpaBJICHUC BCKTOpAa MHAYKIHWHW MArHvTHOI'O IIOJISA IMPOBOJHHKA C
TOKOM, CHUJIbI AMnepa 1 CHJIBI JIopeHua

CTpouTh M OINHUCHIBATH U300pPKEHHE, CO3J]aBaeMOE TUIOCKHM 3€pPKajioM, TOHKON
JIMH30M

11.9

11.10

11.11

11.12

Brimmonaars SKCHCPUMCHTHI 11O UCCIICAOBAHHUIO (1)H31/I‘ICCKI/IX SIBJIEHUU U ImponucccoB
C UCTOJIH30BAHUEM TIPSMBIX U KOCBEHHBIX H3MEPEHHIL; TIPH ATOM (HOPMYITHUPOBATH
npobiieMy (3a7a4dy) U TUIIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3
MPEJIOKEHHOT'0 000PYI0BaHUS, IPOBOIUTH OMBIT ¥ (POPMYIIUPOBATH BHIBOIBI

Ocy1ecTBIATH NPsIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIHUNH; IPU ITOM
BEIOMpATh ONTHUMAIILHBIA CIIOCOO M3MEPEHUS U UCTOIh30BaTh U3BECTHBIE METOJIBI
OIICHKH MOTPEIIHOCTEN H3MEepeHui

HccnenoBaTh 3aBHCHUMOCTH (DPU3WYECKUX BEIUYMH C HCIIOJIB30BAHHEM MPSIMBIX
U3MEPEHUl; MpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThl
MIOJTyYeHHOH 3aBUCUMOCTH (DPM3MYECKHX BEIMYMH B BUAE TaONHMIl M TpaguKoB,
JleaTh BBIBOJBI 110 pe3yIbTaTaM UCCIIEI0BAHUS

CoOumoiaTh TpaBmiia 0€30MACHOTO TPyJa MPU MPOBEICHUU HCCIICIOBAHHUI B
paMKax y4eOHOro 3KCIIEpUMEHTa, y4eOHO-HCCIICOBATEIbCKOW M IPOCKTHOMN
JeSITEIbHOCTH C MCIOJIb30BAHUEM M3MEPUTEIILHBIX YCTPOMCTB M 1aOOPaTOPHOTO
000pyI0BaHHS

11.13

Pemate pacu€rHble 3a7a4n C SBHO 33JaHHOW (PU3UYECKON MOJEINBIO, UCTIONb3YS
(u3ryecKre 3aKOHbBI M PUHIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a7a4d BEIOUPATH
¢u3nveckyr0o MojeNb, BBIACHATh (U3MUYECKHE BEIWYMHBI U (POPMYIIBL,
HEoOXouMBble i €€ pelIeHus, MPOBOAUTh PAcUEThl U OIICHWBATh PEATbHOCTH
MOJTYYSHHOTO 3HaYeHHS (PU3NIECKON BETMUUHBI

11.14

Pemare kadecTBeHHBIC 3a/addl: BBICTPAWBATh JIOTUYECKU HEMPOTHBOPECUNBYIO
[ENOYKY pacCyXJIeHUH C OMOpOod Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznUecKue BICHUS

11.15

11.16

11.17

11.18

Hcnonp30BaTh Nnpu pelieHnr y4eOHBbIX 3a7ad COBPEMEHHbIE MH(OpMallOHHbIE
TEXHOJIOTMM ISl TIOUCKA, CTPYKTYPUPOBAHUsS, UHTEPIIPETALMU U NIPEACTaBICHUS
y4eOHOM M Hay4YHO-NOMYJSIpHON HH(pOpMaluu, MOJYyYEHHOM U3 pa3INYHbIX
UCTOYHUKOB; KPUTUYECKH aHAJIM3UPOBATh MOJydyaeMyro HH(OpMaIuio

OOBSICHIATh NPUHLIMIIBI AEUCTBUSI MAIIUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pas3nuyaTh ycaoBUs UX 6€30IMaCHOTO MCIIOIb30BaHUS B IOBCEAHEBHOM KU3HU

[TpuBOANTE MpUMEpHl BKJIAJa POCCUUCKHUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOILIECCOB OKPYXKAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUI

Hcnonb30BaTh TEOpEeTHYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KHM3HU IS
oOecrieueHHss O€30MACHOCTH MpH OOpalleHun ¢ NpudopaMU M TEXHUYECKUMU
YCTPONCTBAMH, AJIS1 COXPAHEHUs 370POBbsl M COOIIOAEHUS HOPM HKOJIOTHYECKOTO
TOBEJICHUS B OKPY KAIOIIEH cpeie

11.19

PaGotate B rpy1ine ¢ BBITIOJHEHUEM PA3IUYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBAThH
paboTy TPYMIbI, PalMOHAIBHO PACHPENENsiTh OOS3aHHOCTH | IUIAaHHPOBATH
JIESITEIbHOCTh B HECTAHJAPTHBIX CUTYAIHsIX, aJIeKBaTHO OIIEHUBATH BKJIA/ KaXI0TO
U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCCMaTPUBAEMOU MPOOIEMBI




11 kaacc

Kon
pa3jiena

4

4.3

5.1

Kon
NpoBepsieMoOro
3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1 [ToctosiHHbIE MarHUTHI. B3anMoaelicTBrE MOCTOSTHHBIX MAarHUTOB
MaruutHoe moJse. Bektop MarHuTHONM uWHAYKUMH. [Ipuniun
4.3.2 cynepno3uiuu. JluHum MarHuTHOM wMHAyKuMu. Kaptuna nuHun
MarHMTHON MHIyKIIUU TOJISl TOCTOSIHHBIX MarHUTOB
MarautHoe 1mojie MPOBOJHMKA C TOKOM. KapTuHa nuHUE moms
433 JUIMHHOTO ~MPSMOro TMPOBOJHMKA M 3aMKHYTOTO KOJBIEBOT'O
MPOBOAHMKA, KaTymKku ¢ TokoMm. OmbIT Opcrena. Bzaumonelictue
MIPOBOJIHUKOB C TOKOM
4.3.4 Cuiia Amniepa, €€ MOJlyJib U HalPaBJICHHUE
435 Cuna JlopeHnua, e€ Moaynb U HampaBlieHUE. JBIKeHUE 3apsKEHHOM
YacTULbI B OJHOPOJIHOM MarHUTHOM noJie. Pabota cuisl Jlopenua
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTYKITUU
437 IToTok BEKTOpa MArHUTHON MHIYKIIMH
4.3.8 OJ1C unayKIMHU. 3aKOH 3JIE€KTPOMarHuTHOM MHAYKIIMK Papanes
43.9 BuxpeBoe snektpuueckoe mnoie. D/IC uHAyKUIMH B TPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJIHOPOJTHOM MarHMTHOM I10JI€
4.3.10 [TpaBumno Jlenna
4311 NunyktuBHOCTD. SIBNeHNe camounaykiuun. DJIC caMOMHIYKITMT
4.3.12 OHeprusi MarHUTHOT'O TOJISl KaTyIIKH C TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHuveckrue yCTPOWCTBA: TOCTOSHHBIE MAarHUTHI, JJEKTPOMArHUTHI,
4.3.14 AIIEKTPOJBUTATEN b, YCKOPHUTENHN SJIEMEHTAPHBIX YaCTHUIl, HHIYKIIUOHHAS
neyb
[TpakTdeckue paboThl. M3yueHHMe MarHUTHOTO TMOJSI KAaTYIIKH C
4.3.15 TokoM. MccnenoBanue AENCTBUS MOCTOSSHHOIO MAarHUTa HAa PaMKY C
ToKOM. MccnenoBanue siBI€HUS JIEKTPOMAarHUTHOM MHAYKIIMU
KOJIEBAHUSA 1 BOJIHBI
MEXAHUYECKHME U 3JIEKTPOMATHUTHBIE KOJIEFBAHUA
511 Konebartenbnas cucrema. CBoboanble koiebanus. ['apMoHMUeckue
koneOanus. [lepuon, yacrora, ammnryaa u asza kojaedaHui
512 [IpyxnHHBIA MagTHUK. MaTeMaTU4eCKUN MassTHUK
513 VYpaBHeHHEe TapMOHHMYECKMX KoJjiebanuid. KuHemarnueckoe U
JTUHAMHYECKOE OMMCaHNE KOJIeOaTeTbHOTO JTBUKEHUS
[IpeBpamienre >HEpruu MPU TapMOHWUYECKHUX KoJjieOaHusx. CBs3b
514 AMIUTMUTYABl KONEOAaHW WCXOMAHON BEIWYHHBI C aMIUIUTYAaMU
KoJieOaHui €€ CKOPOCTH U YCKOPEHHUSI
Koneb6arenbupiii KOHTYp. CBOOOTHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUS
515 B HJCATbHOM KONIEOATeTbHOM KOHType. AHAIOTHUS  MEXKIY
MEXaHUYECKHUMH W DJIEKTPOMArHUTHBIMU Kojebanmsmu. dopmyina
Tomcona
5.1.6 3aKoH COXpaHEeHHsI SHEPTUHU B UI€aTbHOM KOJeOaTeTbHOM KOHTYPE




BriHyxeHHbIe MexaHndyeckue konebanus. Pe3onanc. PezonancHas

>-1.7 KpHBasi. BeIHYX/IeHHbIE 3JIeKTPOMAarHUTHbIE KOJIeOaHusl.

5.1.8 ITepemennsbIit Tok. CHHYCOMIATbHBIN TIEPEMEHHBINH TOK.

519 MoOIIHOCTh NEPEeMEHHOr0 TOKa. AMIUIMTYJHOE U JEHCTBYIOLIEe
3HAUEHUE CUJIbI TOKA U HATIPSKEHUSI
Tpancopmarop. IIpousBoacTtBo, mepegadya u  moTpeOeHHe

5110 AIIEKTPUUYECKON SHEPrUU. DKOJOTMUYECKHUEe PUCKU IPU IPOU3BOJICTBE
ANEKTpUYECKOM 3Hepruun. KylibTypa HC0JIb30BAHUS AIEKTPOIHEPTUU
B IIOBCEIHEBHOM KHU3HU

5111 Texnuyeckue ycTpoHcTBa: ceiicMorpad, 3JIEKTPUUYECKHIl 3BOHOK,
JMHUM 3JIEKTponepeaay
[TpakTnyeckue padotsl. MccnenoBaHue 3aBUCMMOCTH IEPHOA MaJIbIX

5112 Kosie0aHul TIpy3a Ha HHUTH OT JIMHBI HUTH M MAacChl TIpys3a.
HccnenoBaHue NEepeMEHHOrO TOKa B IENM M3 IOCIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTYLIKU U pe3ucTopa

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbBI

Mexannueckue BOJHBI, YyCIOBUS pacnpocTtpaHeHus. Ilepuog.

5.2.1 CkopocTh pacnpocTpaHeHuss W JyMHa BosHBL [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI

5.2.2 Wutepdepentys u audpaxims MEXaHHIECKUX BOJTH

5.2.3 3Byk. CkopocTb 3ByKa. I'poMKkocTh 3ByKa. Bricota ToHa. TeMOp 3Byka
DJEKTPOMarHUTHBIE BOJIHBL. Y CJIOBUS U3JTy4Y€HUs dJIEKTPOMArHUTHBIX

524 BOJIH. B3anmMHuas opuentanus Bektopos E, B 1 v B a11eKTpoOMarauTHOM
BOJIHE B BaKyyMe

5.2 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXKCHUE, IPEIOMIICHHE,

525 MOJISIpA3aLUs, nudpakius, uHTepdepeHus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJH

526 [IIkana 3MeKTpOMarHUTHLIX BOJIH. [IpuMEHEHNE 2IE€KTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY

507 [lpuHuunel  panMocBs3M M TeleBUJeHUs.  Paauosnoxanus.
DJEKTPOMarHuTHOE 3arpsi3HEHNE OKPY KAIOIIEH CpeIb
TexHnueckue YCTpOICTBa: MY3bIKaJIbHbIE UHCTPYMEHTBI,

528 yJIbTPa3ByKOBas JMArHOCTUKA B TEXHUKE W MEIUIUHE, pajap,
panuonpuEéMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBU-neus

OIITUKA

531 IIpssMonMHEHOE pacpoCTpaHEHNE CBETA B OTHOPOAHOM cpene. Jlyd
CBeTa

539 Otpaxkenue cBeTa. 3akoHbl oTpaxkeHus cBeTta. lloctpoenue
M300payKeHHH B IJIOCKOM 3epKaiie

533 [Ipenomnenne cBera. 3aKOHBI TIpETIOMJICHHS CBeTa. AOCOIOTHBIN

53 II0Ka3aTeNb MPETOMIICHUS

534 IlonHoe BHyTpeHHee oOTpaxkeHue. [lpenenpHBI  yros IOJHOTO
BHYTPEHHET0 OTPaKEeHUS

535 Hucnepcus cBeta. CroxkHbll cocTaB 6enoro ceera. L{Bet
Cobuparomue u pacceuBaronive JuH3bl. ToHkas yinH3a. DoKycHoe

536 paccTosiTHUE M ONTHYECKas CHjla TOHKOW JsmH3bL. IlocTpoeHne

M300paXeHU1 B COOMpArOMIMX M paccerBaromMX JnWH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEJIMYCHUE, TaBAEMOE JTUH301




5.3.7

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKHU

Wutepdepenmust  cBera. KorepeHTHbIE HCTOYHMKH. Y CIIOBHS

5.3.8 HaOIOJICHUS MAaKCUMyMOB M MHUHHUMYMOB B HWHTEP(EPEHIIMOHHOU
KapTUHE OT JIBYX CHH()A3HBIX KOTEPEHTHBIX UCTOYHHKOB
HMudpakmus ceera. JudpakunonHas pemérka. Y clioBrue HAOIIOACHUS
5.3.9 IJIaBHBIX MAaKCUMYMOB TIpH MaJJeHUH MOHOXPOMAaTUYECKOT0 CBETa Ha
TU(PPAKIUOHHYIO PEIIETKY
5.3.10 [Tonstpusanus cBeta
TexHUUECKHE yCTPOICTBA: OUKH, JyTIa, (OTOAIAPAT, TPOCKIIMOHHBII
53.11 ammapar, MHUKPOCKOITL, TEJIECKOI, BOJIOKOHHAs OIITHKA,
TudpaKIIMOHHAS PEIETKA, TIOTSPOUT
[IpakTnueckue paboThl. 3Mepenue mokaszarenss MpPETOMIICHHUS.
5.3.12 HccnenoBanne CBOWCTB W300pakeHW B JMH3ax. HaOmronenwe
JUCTIEPCUU CBETA
BJIEMEHTBI CIIELHUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
['paHuiel TPUMEHMMOCTH KJacCMUeckod wmexaHuku. I[loctynaTs
6.1 TEOPUH OTHOCUTEIHOCTH: MHBAPHUAHTHOCTh MOJYJISI CKOPOCTH CBETa
B BaKyyMe, IPUHLIUII OTHOCUTEJIbHOCTU DUHILITEHHA
6 6.2 OTHOCUTEIBHOCT OJAHOBPEMEHHOCTH. 3aMeUICHHE BpPEMEHU U
COKpAIIICHUE JITTUHBI
6.3 DOHeprusi 1 UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3b Maccel C DHEPrueil M HMITYJIbCOM CBOOOJHOW YaCTHUIIBI.
DHeprus 1MoKosi CB0O0OOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTbI KBAHTOBO! OIITUKU
711 ®otonbl. ®opmyina [1nanka cBsi3u 3HEprUM (POTOHA C €r0 YACTOTOM.
DHeprus ¥ UMNyiasc GoToHa
712 OtkpeiTue U uccnenoBanue gorodddexra. Ombitel A.I'. CToneTosa.
3akoHbl poTorddekTa
7.1 713 VpaBuenne OvHmTerHa 11 porodddexra. «KpacHas rpanuiay
o dorosddexra
7.1.4 Hasnenue ceera. Onpitel [1.H. Jlebenera
7.1.5 XUMHUYECKOE JICVCTBHUE CBETA
716 Texaudeckue ycTpoicTBa: (POTOAIEMEHT, (POTOAATUHK, COJHEUHAs
Oartapesi, CBeTOAMO]]
CTPOEHHUE ATOMA
791 Monens aroma Tomcona. OnbiTel Pesepdopaa no uccnenoBanuo
ctpoenus atoma. [ImanerapHas Mmosies» aToma
[Toctynatel bopa. U3nydenue u nornomeHue GOTOHOB MPH MEPEX0ie
7.2.2 aToMa C OJTHOT'O YPOBHS SHEPIUH Ha Ipyrou. Buael cnektpos. CriekTp
YPOBHEH HEpruu aTomMa BOJI0poa
7.2 793 BonnoBble cBoiictBa yactun. Bomnsl ae bpoitna. KopnyckymnspHo-
o BOJTHOBOM Jyaynm3M. Judpakius 3JeKTPOHOB Ha KpUCTAIIIaX
7914 CHOHTaHHOE U BBIHYKJICHHOE HM3ITy4YeHHUE. Y CTPONCTBO U MPUHITUIT
paboThI nazepa
705 TexHuueckue chTpoﬁCTBa: CHEKTPaNbHBIM aHAINU3 (CHEKTPOCKOI),
Ja3ep, KBAHTOBBIA KOMITHIOTED
7.2.6 [TpakTuueckue padotsl. HabmoaeHne TMHEHYaToOro CreKkTpa




7.3

ATOMHOE APO

7.3.1 MeTo1pl Ha0JIIOIEHUS M PETHCTPALMH 3JIEMEHTAPHBIX YACTHIL]
OtkpeiTue paguoakTuBHOCTH. OmbITHI Pesepdopaa mo omnpeneneHuto

7.3.2 COCTaBa PaIOaKTUBHOTO M3mydeHus. CBolicTBa anbda-, 6era-, ramma-
U3Iy4yeHus. BivsHue painoakTUBHOCTH Ha KUBbIE OPraHU3MBI
OtkpelTe npoTOHa U HeWTpoHa. HykioHHas Moaens sapa

7.3.3 I'eitzenbepra — HMBanenko. 3apsa sapa. MaccoBoe 4HCIO siapa.
N3oTomnsl

734 Anbda-pacnaa. DIEKTPOHHBIN U O3UTPOHHBIN Oera-pacmas. ['amma-
M3JIly4eHHue. 3aKOH paJOaKTUBHOIO pacnaaa

735 OHeprusi CBA3M HYKJIOHOB B sizpe. SnepHbie cuibl. JledexT macch
anpa

7.3.6 Snepubie peakuuu. [leneHne u CUHTE3 SEp
SAnepusiii  peaktop. TepmosimepHwiii cuHTe3. [Ipobiembl u

7.3.7 MEePCHEKTUBBl  SIICPHOM DHEPreTUKHU. IKOJOTUYECKHE aCIEKThI
SJIEPHOM SHEPreTUKH

738 BJIeMeHTaPHLIe yactulbl. OTKpbITHE TO3UTpOHA. DyHIaMEHTaIbHBIE
B3alMOJICICTBUS

739 TexHudeckue yCTpoHCTBa: JO3UMETP, KaMmepa BuibcoHa, saepHbIN
peakTop, aToMHas bomba

7310 [Ipaktuueckue padbotsl. MccnenqoBanue TpekoB dacTuil (110 TOTOBBIM
dororpadusam)

SJIEMEHTBI ACTPOOU3NKU

8.1 Bun 3Bé3mHoro neba. Co3Be3nus, spkue 3BE3MBI, IUIAHETHI, HX
BUJUMOE JIBUKEHHE
Conneunas cucreMa. [lnanersl 3eMHOM rpynibl. [I1aHeTbI-TUranThl 1

8.2 UX CIIyTHUKHM, KapiMKoBble IutaHeTsl. Maibie Tena CosHeuHOU
CUCTEMBI

8.3 Comnnre, hotocdepa u atmocdepa. CoaHeyHast aKTUBHOCTh

8.4 Uctounuk sneprun CosHua U 3BE311
3BE31bI, X OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, PaJHyC,

85 TEeMIIepaTypa, UX B3aUMOCBA3b. /[MarpamMMa «CIEKTpaJIbHBIA KIJIACC —
CBETUMOCTB». 3BE3bl IJIABHOM IIOCIIEAOBATENBHOCTH. 3aBHCUMOCTD
«Macca — CBETUMOCTb» JJIs 3BE3/] [VIABHOM TOCIIE0BATEIbHOCTH

86 Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE MPEACTaBIECHUS O
MIPOUCXOXKIEHNU 1 3Bosron ColHIA U 3BE311. OTanbl JKU3HU 3BE3]
Mneunsnii Ilyte — nHama [lamaktuka. CnupanbHas CTpyKTypa

87 lanaktuku, pacnpeneneHue 3BE3A, raza U npuid. [lonoxkenwe u
newkenune Conmuma B [amaktuke. Ilmockas u  chepuueckas
HOJICUCTEMBI I allakTUKU

8.8 Tunel ranaktuk. Paguoranaktuky u kBazapel. UEpHBIE OBIPHI B ApAX
TaJaKTUK
Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa66ma. PazGeranue

8.9 rajakTuk. Bo3pacT u paanyc Beenennoit, Teopust bompiioro B3pbiBa.
Mogens «ropsuer BeenenHoi». PennkroBoe usnyueHnue

810 Macmrabnas crpyktypa Bcenennoii. Mertaranaktuka. Hepeménnnie

Hp06JICMBI ACTPOHOMUH




Jns mpoBeeHnsI €AMHOTO TOCYIapCTBEHHOTO SK3aMeHa nmo Qusuke (manee - EI'D mo ¢usuke)

UCIIONIB3YeTCs MepeueHb (Koaudukarop) mpoBepsieMbIX TpeOOBaHUN K pe3yIbTaTaM OCBOCHUS OCHOBHOU

o0pa3oBaTeIbHON IPOrPaMMBI CPETHETO 00IIero 00pa30BaHUS U IIEMEHTOB COJEPIKAHUSI.

IIposepsiembie Ha EI'D no ¢pusuke TpeGoBaHus K pe3yibTaTaM OCBOCHUS

OCHOBHOIi 00pa30BaTe/IbHOI IPOrpaMMBbI CPe/IHero o01ero oopa3oBaHust

Kon
MIPOBEPSIEMOTO
TpeOoBaHUS

ITpoBepsiemble TpeOOBaHUS K IPEAMETHBIM PE3YJIbTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMBbl CpeTHEro 00I1Iero 00pa3oBaHUs

1

ChopmupoBaHHOCT, YMEHUH pacmo3HaBarh (hU3MUECKHE SBICHHS (IPOIECCHI) H
OOBSICHITh UX HA OCHOBE M3YUYCHHBIX 3aKOHOB

2

Brnagenne OCHOBOMOJArammuMu  (PU3UYECKUMH  TOHATHSIMH W BEITUYHHAMU,
XapakTepU3YIOIUMU (GU3NYECKHUE TPOLIECCHI

ChopMHpOBaHHOCT, YMEHMHW TNPUMEHSITh 3aKOHBl  KJACCHUUECKOM  MEXaHHKH,
MOJICKYJSIPHON (PU3UKU U TEPMOIMHAMUKH, IEKTPOAMHAMHUKY, KBAHTOBOW (PU3UKHU IS
aHayii3a U OOBSICHEHMs SIBJICHUM MHKPOMHUpPA, MaKpoOMHpa U MEramupa, pas3iunydaTrb
ycIoBUSl (TpaHUIbl, OOJIACTH) MPUMEHUMOCTH (PUINYECKUX 3aKOHOB, IOHHUMATh
BCceoOImMiA Xapakrep (yHIaMEHTAIbHBIX 3aKOHOB W OTPAHUYEHHOCTH HCIOJIH30BAHUS
YACTHBIX 3aKOHOB; aHAIM3UPOBaTh (UIUYECKUE IMPOLIECChl, HCIONb3YS OCHOBHBIC
[TOJIOKECHM 1, 3AKOHBI M 3aKOHOMEPHOCTH

ChopMHUpOBaHHOCTH YMEHHUS pa3InyaTh YCIOBUS MPUMEHUMOCTH MozeNel GU3nYecKux
TEJ ¥ IIPOLIECCOB (SIBJICHUM)

ChopMUpPOBaHHOCTh YMEHUS pellaTh pacy€THbIE 3aJayl C SBHO 3aJaHHOH M HESBHO
3aJaHHON (PU3MYECKOM MOIEeNbl0: Ha OCHOBAaHWM AaHajdW3a YCIIOBHS BBIOMpPATh
¢du3nyecKre MoJIeNIn, OTBEYAIOLIe TPEOOBAHUSM 3a]1a4M, IPUMEHATH (DOPMYIIbI, 3aKOHBI,
3aKOHOMEpHOCTH ®  moctynarsl  (bu3myeckux Teomuit TOM  MCMOJIB30BAaHUU
MaTeMAaTUYECKUX METOJOB pEIIeHHs 3a/1ad, NPOBOJUTH pacuy€Tbl HAa OCHOBAaHUU
HMEIOIINXCA JaHHBIX, aHAIM3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATH METOIBI PEIICHUS
C YYETOM IOJIy4EHHBIX PE3YJIBTATOB

Perare kauecTBEHHbIE 3a/1a4i, TpeOyrolMe MPUMEHEHUS 3HaHUN U3 pa3HbIX pa3zesioB
[IKOJILHOTO Kypca (M3MKM, a TakXe MHTerpaluy 3HaHUM U3 JAPYTrUX MpeIMeTOB
€CTECTBEHHOHAyYHOIO IHKJIA: BBICTPAWBATH JIOTMUECKYHO IENOYKY pPAaCCyKICHUU C
OIOPO HA U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS

BJ'IaI[GHI/Ie OCHOBHBIMHM METOAAMHU HAYYHOI'O IMO3HAHHA, HCIIOJIB3YyCMBIMU B (1)I/I3I/IKGI
[POBOJUTH TMpsIMbIE M KOCBEHHbIE M3MEpeHHMs (PU3MUECKUX BEIUYMH, BBIOUpas
ONTUMAJbHBIA  CcHOCO0 U3MCPCHUA HW HCIOJIB3yd M3BCCTHBIC MCTO/Jbl OLCHKH
MOTPELIHOCTEH HM3MEpPEHH, NPOBOIUTH HCCIEIOBAHHUE 3aBHCUMOCTEH (PHU3MUECKUX
BCJIMYHH C UCIIOJIb30BAHUEM IIPAMBIX HSMepeHHfI, 00BACHSITD IMOJIYYCHHBIC PE3YJIbTAThI,
WCTONb3ysl (PU3NYECKHE TEOpUH, 3aKOHBI M TOHATHUS, U JleNaTh BBIBOIBI; COOMIOAATH
paBUaa O€30IaCHOTO TpyAa NpH HPOBEIEHUM MCCIEJOBaHUN B paMKax y4eOHOro
OKCIIEPUMEHTAa U Yy4eOHO-HCCIIEOBATEIbCKOM JIEITENPHOCTH C  HCIIOJIb30BaHUEM
111 (POBBIX U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOpHOro 000pyIOBaHUS

ChopMupoBaHHOCT, YMEHUI aHAIM3UPOBaTh U OILEHUBATh MOCIEACTBHS OBITOBOW H
MTPOU3BOICTBEHHOM JIEATETFHOCTH YEJIOBEKA, CBI3aHHON C (PU3NUECKUMU MPOIECCaMH, C
MO3UIUN  DKOJIOTUYECKOW  OE30MacHOCTH; TPEACTABIEHUH O  PalMOHATHHOM
MIPUPOJIOTIONH30BAHNN, a4 TaKXKe Pa3yMHOM HCTOJb30BAHUM JOCTHKCHUN HAyKU H
TEXHOJIOTHH JIsI TaThbHEHIIEr0 pa3BUTHS YEIIOBEUECKOTO 00IIIecTBa

OBnaneHue pazau4HbBIME  crocoO0aMu  paboTel ¢  uHpopMmanue (usnueckoro

COACPKAHUA C HCIIOJB30BAHUCM COBPCMCHHBIX I/IH(I)OpMaL[I/IOHHLIX TCXHOHOTHﬁ;




pa3BUTHE YMEHHH KPHUTHYECKOTO aHaJM3a M OIEHKM JIOCTOBEPHOCTH IIOJydaeMOu
nH(pOpMaLIUU

10 ChopMHpPOBAaHHOCT, YMEHHI TPUMEHSATH OCHOBOIIOJIATAIOIINE AaCTPOHOMHYECKHE
MOHATHSI, TEOPUM W 3aKOHBI JUIS aHaiIM3a U OOBACHEHUS (U3NYECKUX IPOLIECCOB,
MIPOUCXOSIINX Ha 3BE3/1aX, B 3BE3IHBIX CHUCTEMAX, B MEXIaJIAKTHUYECKOU CpEJE;
JIBUKEHUSI HEOECHBIX TEJ, BOJIIOLIMHU 3BE3/1 U Beenennoi

IlepedyeHb 3j1eMEeHTOB coJiepkaHus, npoBepsieMbix HA EI'D mo ¢pusnke

Kon
paznena/ Kon [IpoBepsieMblii 2JIEMEHT COACpIKAHUS
2JIEMEHTA
TEMBI
1 MEXAHHUKA
1.1 KUHEMATHUKA

1.1.1 Mexaunueckoe aBwkeHHe. OTHOCHUTEIIBHOCTP MEXAHHUYECKOTO IBMIKECHUS.
CucreMa orcuera

TPAcKTOPH

(8]
-

1.1.2 |MarepuaibHas TOYKA.
Ee pangnyc-Bekrop:

r(t)=(x(1),y(1).2(t)), ) AF

TPaeKTOpHUs, =

MepEeMEIICHUE: O - -

AF =F(t,) =T () =T, T = : d
=(AX, Ay, A7) !

IyTh.

CrnoxxeHue nepeMeneHnin:

A

=

= AT, + AT,

1.1.3 | CxkopocTh MaTepuanbHON TOUKH:

D—AF —f'—(u v U)
. Tt T\ M"Yy ¥z ),
At At—0
AX : : .
Oy =7 = X, ananormuno Uy = Y, U, = Z;.
At At—0

Croxenne ckopocteii: Uy = U, T U,

Brrunciaenue NEepeMCIICHUA U IIYTU MaTepHaHBHOﬁ TOYKHU TIpHU HpHMOHHHCﬁHOM

JIBOKEHHH BJIOJIb OCH X 0 rpadMKy 3aBUCUMOCTH Uy (t)




114

YckopeHne MaTepruanbHON TOUKH: ad= = Gt = (ax’ a,,da, ) )
At At—0
Av, : : .
a, = At = (Ux )t , aHanoruuno &, = (Uy )t , a4, = (Uz )t .
At—0
1.1.5 |PaBHOMepHOE NMPSIMOJUHEHHOE ABUKECHUE:
X(t) = X, +0,,t
v, (t) = vy, = const
1.1.6 |PaBHOyCKOpEeHHOE MPSIMOJIMHEWHOE ABIKEHHE:
at?
X(t) =Xy + Up,t + =
2
O (1) =0y, +a,t
a, = const
2 2
Uyy = Uy = 2ax (XZ - Xl)
v+,
[Tpu ABY>XKEHUH B OJTHOM HAIPaBJICHUH Ty Th S= 5 -t
117 CBoOoaHoe masenne. Y ckopeHrue cBOOOHOTO
najaeHus. /IBwkenue Tena, OPOIIEHHOTO MOJ
yriom & x ropuzonty:
X(t) =Xy + Vgt = X, + 0, COS - t T
t2 - t2 lg v
y(t)=Y, +uoyt+gy7 =Y, + 0, Sin a-t—g?
Vo a
v, (t) =y, =, COS @
v, (t) =0y, + 9,2t =0, sina—gt 0 x X
9,=0
g,=-0= const
1.1.8 KpuBonuneiiHoe nBuxeHue. [[BrkeHne MaTepruaibHON TOUKHU MO OKPYKHOCTH.

VYrnoBas u JIMHEHas CKOPOCTh TOUkH: U = oR . [Ipy paBHOMEpPHOM JIBH>KEHHH




TOUKH 110 OKpyskHOCTH ® = — = 27V,

2
L

2
IleHTpOCTpEMHUTENBHOE ~ YCKOPEHHME  TOYKM:  a :E =®"R. Tonuoe

YCKOpPEHUE MaTepUaIbHON TOUKU

1.1.9 | TBepnoe teno. [loctynarensHoe U BpaliaTeabHOE ABMKEHHE TBEPIIOTO Tea
1.2 JMHAMUKA
121 HNuepumansuble cuctembl orcuera. llepserii 3akoH  Herotona. [lpunnun
OTHOCUTENBHOCTH [anumnes
1.2.2 m
Macca tena. [TnotHocTh BemiecTa: P = v
1.23 = _EL.E
Cuna. IIpMHIMI CYNIEPIO3ULIUK CHIL: FpaBHOHeﬁCTB =F+F +..
1.2.4 | Bropoii 3akon HeroToHa: s matepuansHoi Touku B UCO
F=ma; Ap=FAt upu F = const
1.25 |Tpernii 3akoH HproToHa a1 MaTepuaIbHBIX __""_._.—""_
TOYECK: F12 = _F21 Ez F21
1.2.6 |3ak0H BCEMHPHOTO TATOTCHHUS: CHJIBbI MPUTSDKCHUS MEXKTy TOYCUHBIMH MacCaMu
m,m,
paBHEI F=G R2
Cuna tsoxectu. LleHTp TsbxkecTu Tena. 3aBUCHMOCTB CHIIBI TSKECTU OT BBICOTHI h
HaJl TOBEPXHOCTHIO IJIaHETHI paguycoM Ro:
GMm
- 2
(R, +h)
1.2.7 |Cuna ynpyroctu. 3akoH ['yka: Fx = -kx
1.2.8 | Cuna tpenus. Cyxoe TpeHHE.

Cuia TpEeHHS CKOJIBKEHHUS: FTp =puN

Cuna TpeHHus OKOS: FTp <uN

Koaddunuent tpenus




1.2.9

F

L

B

Japnenue: P =

1.3

CTATHUKA

13.1

MOMEHT CHJIIBI OTHOCHTEIIBHO OCH BpalCHH:

|M|:F|, rne 1 - mwrewo cuaer F

OTHOCUTEIIBHO OCH, MPOXOISAIEH Yepe3 TOUKY
O nepreHANKyISIpHO PUCYHKY

=

1.3.2

HeHTp Macce TCia. HeHTp Macce CHUCTEMBI MaTCpuralbHBIX TOYCK:
e M+ mE+..
.M.

m,+m, +...

Macc TCja COBIIagacT C €ro HEHTPOM TAKCCTU

. B ogHOpogHOM motie TsSxKeCTU (g = COﬂSt) LEHTP

1.3.3

M, +M,+..=0
F+F,+..=0

VYcnoBus paBHoBecus TBepaoro tena B UCO:

134

3akoHn [lackans

1.35

JlaBienue B xKuaKOCTH, nokosimeiics B UCO: P = Py + pgh

1.3.6

— —

3akoH Apxumena: FApX = _Pm,necn )

€clIu TeNOo U KUAKOCTh MOKosATCS B ICO, T0 Fapx = PQVaeirecen

YcaoBue miaBaHus Tel

14

3AKOHbI COXPAHEHN A B MEXAHUKE

141

—

mmysse MaTepuanbHoi Toukn: P = MU

1.4.2

—

Umnynsc cuctemst Tex: P = P+ Py +...

143

3aK0H U3MECHEHHS U COXpaHCHU UMITYJIbCA:

—

B ICO Aﬁ = A( pl + ﬁZ + ) = FlBHeLHHAt + IEZBHeLuHAt T

— —

B ICO Arj = A( I_jl + ﬁZ +) = Oa CCIn FlBHeIHH + F2BHeHIH to.= 0

PeakTnBHOE IBMKEHIE

144

Pabota cuiibl Ha MaJIOM NEpPEMEIIEHUN:

F
A:‘If‘-|AF|-cosa:Fx-Ax ‘_::;&(
Ar Y
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MoIHOCTE CHJIBI:

T

eci 3a Bpemss Al paGora cumbl n3mensiercs o
Ha AA , TO MOIIIHOCTH CHUJIbI

I

CAA

P=—
At At—0

=F-.-v-cosa

1.4.6

KuHeTHyeckas 3Heprus MaTepHanbHoil Toukn: E , = ——=——.

3aKOH M3MEHEHMS! KUHETMYECKON JHEPrMM CHCTEMbI MATEPUAIBHBIX TOYEK: B
nco AE_ . =A+A, +...

1.4.7

ITorennmanbpHas OHCPI'UA:

JULA IOTCHIUAJIbHBIX CHUJI A12 = E1n0TeHu - E2n0TeHu = _AEHOTGHLI .

HOTGHHI/IaJII)HaH 3H€pFI/I$I MaTepI/IaJIBHOfI TOYKH B OI[HOpOIIHOM II0JIC TAXKCCTH.
Enorenn = mgh.

[ToTenuuanpHas 3HEprus ynpyro aeGopMupoBaHHOTO Tena:

E k¢

TIOTEHIT 2

1.4.8

3aK0H U3MECHEHHS U COXpaHCHUA MEXaHUYECKOH OHEPTHUHU:

EMCX = EKI/IH + EHOTGHH!

B UCO AEmex = A

BCCX HCIOTCHIL. CHUIT

B 1ICO AEMex = 0 , €CJIN Agcex nenoreny, cun = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

lapmonnueckue KoneOaHUsT MaTepualbHOM TOYKHW. AMIuMTyaa U ¢asza
KoseOanmii. KnueMatmndeckoe OIcaHue:

x(t)=Asin(ot+¢,),
Uy (t): X,

a, (t) = (UX )t = —(DZX(t) =a,+ ®’X=0 , TZI€ X - CMEIlIeHNE U3 MOT0KEHUS

PpaBHOBCCHUA.

I[I/IHaMI/I‘{CCKOC OITMCAaHUC:

2
max = -kx, rae K=mon". 20 3HauMT, 9TO Fy = -KX.




DHepreTu4ecKkoe ONMCaHNe (3aKOH COXPaHEHUsI MEXaHUYECKOW SHEPTUN):
2 2 2 2
mo° kx® mo
+—=—"%= = const
2 2 2 2

CBs3b aMIUIUTY/IBI KOJICOAHUI CMEIICHHUSI MaTepHaIbHON TOYKH C aMIUIUTYaMU
KoJIe0aHUH ee CKOPOCTU M YCKOPEHMSL:

1.5.2 2t 1
[Tepnona u yacTora KoJIeOaHUIA: T=—=—
® v
[lepron mampix  CcBOOOAHBIX  KOJE€OAaHUN  MAaTeMaTHYECKOTO0  MasTHHUKA:
I
T=2n |—
g
m
Tepuos1 CBOGOHBIX KONEGAHMIA IPYKHHHOTO MasTHHKA: | = 270, [—
1.5.3 |BemnyxaeHHble KojeOanus. Pezonanc. PesonancHas kpuBas
1.5.4 |Ilomepeunsie u MpoaobHBIE BOJHBL. CKOPOCTH pacpoCTpaHEHHUsI U JUTHMHA BOJTHBIL:
v
A=vl =—
A%
WnTepdepennys u audpaxiyst BOIH
1.5.5 |3Byk. CkopocTh 3ByKa
2 MOJIEKVJISAPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS OU3UKA
2.1.1 |Mopnenu cTpoeHus ra3os, )KUAKOCTEH U TBepabIx Tel. [TycTs TepMoanHaMuuecKas
cucrema (Teno) cocTouT U3 N 0JIMHAKOBBIX MOJIEKYJI. Tor/1a KOJIMYecTBO BEIIECTBA
N m
vV=——=—
N, n
rme Na - gncino ABoragpo, m - macca cucreMbl (tema), M - momspras macca
BEIIIECTBA
2.1.2 TennoBoe ABMKEHNE aTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 BsanmoelicTBre yacTHIl BEECTBA
2.14 | Iuddysus. BpoyHOBCKOE TBMKEHUE
2.15 Mogens uneanbaoro raza B MKT
2.16 CBs3b MEX/y aBJIEHUEM U CPEJHEH KMHETHYECKOW HHEPruel MOCTYIaTeIbHOTO

TCIIOBOI'O ABHUKCHUS MOJICKYJI UJICAJIBHOI'O Ira3a (OCHOBHOC YpaBHCHUEC MKT)




- 2 (mp?) 2 —
p= E mynv- = . =—-N-& .., e mo - Macca OHON MOJICKYJIbI,

3 2 3

N'=— - koHIEeHTpaLKs MOJIEKYJI

2.1.7

AbcomoTtHas Temneparypa: T =t° +273 K

2.1.8

CBs13b TEMIIEpATyphl ra3a cO CPEIHEN KHHETUUECKON SHEPIHEN MTOCTYIIaTEIIbHOTO
TEIUIOBOTO IBMKEHUS €r0 MOJIEKYJI:

- 2
Ehoer = mOU = E kT
2 2

2.1.9

VYpasuenue p = nkT

2.1.10

MOIIGJII) HNACaJIbHOI'O ra3a B TCpMOJUHAMUKC:

{ypaBHCHI/IC Menneneesa — Kitaneiipona

BeIpaykeHue st BHyTpEHHEN DHEPIUU

VYpasuenne Menzeneena - Knamnelipona (mpuMeHuMbIe (hOPMBI 3aITUCH ):

oV =L RT = vRT = NKT_ o= PRT
W W

Belpaxxenue 11 BHYTPEHHEHW JHEPrUM OJHOATOMHOIO HJCAIBHOIO rasa
(mpuMeHnMBbIe (OPMBI 3aITUCH):

U=3wRr=3nT =3MRr oo T =3 pv
2 2 2

2

2111

3akoH Z[aJ'ILTOHa AJI JaBJICHUS CMCCHU PA3PCIKCHHBIX T'a30B:

p=pitp2+t..

2.1.12

W3onpoueccsl B pa3peskeHHOM raze C IMOCTOSIHHBIM 4HCIOM Mosiekynl N (¢
MOCTOSIHHBIM KOJIMYECTBOM Berecta v ):

uzorepma (T = const): pV = const,

P _
uzoxopa (V = const): ? = const

V —
u3obapa (p = const): T° const

I'paduueckoe npescraBiaeHne u3onpoueccoB Ha pV-, pT- u VT-auarpammax.

O0ObeaMHEHHBIN Ta30BbINA 3aKOH:




ﬂ = const

JJI1 ITIOCTOAHHOI'O KOJIMYCCTBA BCIICCTBA v

2.1.13 |HacsimeHHble M HEHACKINIEHHBIC TTapbl. KauecTBEeHHAs 3aBUCUMOCTD TUIOTHOCTH H
JaBJICHUS HACBIIICHHOTO Iapa OT TeMIlepaTyphl, UX HE3aBUCUMOCTb OT 00beMa
HACBHIIIEHHOTO Tapa

2.1.14 | BnaxHOCTh BO3/yXa.

_ pnapa (T ) _ pnapa (T )
OtHOCHTENbHAS BIAXKHOCT: P = T = T
pHaCLIHL Iapa ( ) pHaCLII]_[. Tapa ( )

2.1.15 |HM3MmeHeHHMe arperaTHBIX COCTOSHHW BEIIECTBA: HWCIAPEHWE W KOHICHCAIWS,
KHUIIEHUE KHUJIKOCTH

2.1.16 |UM3meHeHue arperaTHbIX COCTOSTHUI BEIIECTBA: IUIABICHUE M KPUCTAIUIU3AIIHS

2.1.17 |IIpeoOpa3zoBanue SHEpruM B (ha30BBIX IEpPexoaax

2.2 TEPMOJUHAMUKA

2.2.1 TemoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2 |BuyTpenHss sHEprus

2.2.3 |Temmonepenavya kak crocod M3MEHEHUS BHYTPEHHEH SHepruu 0e3 COBEpIICHUS
paboTel. KoHBeK1IMS, TEMIONPOBOIHOCTD, U3TyUEeHUE

2.2.4 | Konm4ecTBO TEIOTHI.
VY nenbHas TEIII0EMKOCTh BEIIECTBA C: Q =cmAT

2.2.5 | YnenbHas TeruioTa mapooOpaszoBanus L: Q = Lm.
V fiebHas TEIUIOTa IUIABICHHS A : Q=Am
VY nenpHas TemoTa cropaHus Tormea q: Q =qm

2.2.6 DneMeHTapHasi paboTa B TEPMOINHAMHUKE: A= pAV . Beraucnenne paboTsl 1o
rpaduky mporiecca Ha pV-auarpamme

2.2.7  |IlepBblii 3aKOH TEPMOJINHAMHKH:
le = AUlZ + A12 = (Uz _U1)+ A12.
Annabara:
Q,=0=A,=U,-U,=-AU,

2.2.8 | Bropoii 3akoH TepmoauHaMuku. HeobpaTumele mporecchl




2.2.9

[Ipunuune! aeiicTBus Ternobix MamuH. KIT/T:

n — Asaum(n — QHan _|onn — 1_ |QX0H

QHan QHan Quarp

2.2.10

MaxkcumansHoe 3HaueHue KII. [ukn Kapho:

T - TXOJ] T

Harp =]— o

T T

Harp Harp

max n = T]KapHo =

2211

VYpaBHenue terioBoro 6amanca: Q1+ Q2+ Qs+ ... =0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.1.1

DnekTpu3anus Tea U €€ MpOosIBICHUS. DJIEeKTpUuueckuil 3apsaa. JlBa Buaa 3apsna.
DNEeMEHTApHBIN AJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHHS JJICKTPUYECKOTO
3apsna

3.1.2

BsaumoneiictBue 3apsnoB. Toueunsie 3apsabl. 3akon Kymnona:
B OJIHOPOJTHOM BEILECTBE C JUAIEKTPHUECKOH IPOHUIIAEMOCTHIO ©

F=k|ql|‘|q2|: 1 |q1||q2|

er’ 4mee, I’

3.1.3

QHCKTpI/I‘leCKOG noise. Ero geiictBue Ha QJICKTPHUYCCKUC 3apsIbl

3.1.4

—

HanpsiskeHHOCTB AJIEKTPUYECKOTrO MOJIs: E= .
qnpoGHuﬁ

E-kJ4
ITone Touyeynoro 3apsaaa: r — r2 y

—

onHopoaHoe nojte: E = const .

KapTussl TMHUI HANPSHKEHHOCTH 3TUX MOJIER

3.15

HOTGHHI/I&J’[BHOCTB SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3HOCTB IIOTCHIIMAJIOB N HaprI)KeHI/Ie:

A, =09(0,—9,)=—-09A¢p=qU

HOTCHHI/IaJ'ILHaH 3HCpFI/I${ 3ap;1,£[a B BHGKTPOCTaTI/I‘-ICCKOM I10JIC:
W=qo.

A=—AW




W

q

HOTCHHI/IEUI OJIEKTPOCTATUYCCKOI'O I10JIA: (p =

CBsi3b HaAmpPsDKEHHOCTH TMOJIE M PA3HOCTU MOTEHIMANIOB JJIsi OJIHOPOJHOTO
anekTpocrarnyeckoro moyst: U = Ed

3.1.6  |IIpuHIMI CYNEpIO3UINH IIEKTPUUECKIX TOJTICH:
E = E1+E2+---, (P:(pl+(P2+“‘
3.1.7 |IIpoBOAHMKH B O3JIEKTPOCTATUYECKOM IIOJIe. YCIIOBHE PABHOBECHUS 3aps/IOB:
r
BHYTPH IPOBOJIHHKA | — () , BHYTH H Ha [IOBEPXHOCTH poBoamka P = CONSt
3.1.8 JIMDIIEKTPUKN B 3JIEKTPOCTATHYECKOM ToJje. JM3IeKTprudeckas MpOHUIIaeMOCTh
BelecTBa ©
3.1.9 q
Konnencarop. DIeKTpOoeMKOCTh KOHIEHCATOpa: C= U .
€65
DIEKTPOEMKOCTD IIJIOCKOTO KOHEHCATOpA: C= q = SCO
3.1.10 |[TapayenbHOE COCTUHEHNUE KOHICHCATOPOB:
q=qr+ e+ .., Ui=Uz2=.., Crapan =C1 + C2 + ...
[TocnenoBarenbHOE COETMHEHUE KOH/IEHCATOPOB:
1 1 N 1 N
U=Ui+Uzx+...,0=02=..., — A T~ T
Cnocn Cl C2
3.1.11 S W qU Ccu? q2
HEeprus 3apsHKeHHOTO KOHAeHcaTopa: Ve = = =
2 2 2C
3.2 3AKOHBI ITOCTOSAHHOI'O TOKA
Cuia Toka: | = At . ITocrosuusri Tok: I = const
At—0
Jlnst moctostHHOrO TOKa q = It
3.2.2 VYcnoBus CyiiecTBOBaHUS JIEKTPUUECKOTO TOKA.
Hanpsixenne U n OJIC E
3.2.3 U
3akon OMa aJig y4acTKa LeMu: | = E
3.24 DNEKTPUUECKOE COMPOTUBICHUE. 3aBUCUMOCTh COMPOTHBIICHUS OJHOPOJHOTO




NpoBOAHHMKA  OT €ro JJIUHbBI H CCUCHUS. Y,Z[G.HBHOG COIIPOTUBJICHUC

S

Bemecta. R =P

3.25

CTOPOHHHX CHJI

q

Ucrounuku Toka. 9J]C uctouHuka ToKa: E=

BHYTpeHHee COIIPOTUBJICHHUEC NCTOYHHUKA TOKA

3.2.6

3akoH Oma Juisl MOJHOM (3aMKHYTOH) 3JIEKTPUYECKOMN E_r
3

I E T R
enu: E=IR +Ir, orkyna | = —— T
B YA R+r

3.2.7

HapannenLHoe COCAMHCHHUC ITPOBOJIHHUKOB:

1 1 1
I=hi+lk+.,U1=U= ., 3 _EJFR_
1 2

Tapant

+...

ITocnenoBaTenbHOE COeTUHEHUE IIPOBOAHHKOB:

U=Ui+Uzx+..., h=Ik=.,Rwa=Ri1+R2+ ..

3.2.8

Pa6ora anexkrpuyeckoro toka: A = [Ut.

3akon Jlxoyinsa - Jlenna: Q = I°Rt.

U2
Ha pesucrope R: Q = A= I°Rt = Ut :Ft

3.29

CAA

== =u
At At—0

MOIIHOCTH SJICKTPUYICCKOT'O TOKA: P

UZ

2
TennoBas MOIOHOCTB, BbLACIACMAsl Ha pE3UCTOPE: P = I R = F = IU .

P _ A’A‘CT CHUJT _ EI
MoImHOoCTh UICTOYHNKA TOKA: 'E — -
At At—0

3.2.10

CB00OO/HBIE HOCHUTENH BJIEKTPUYECKHX 3apsiIoB B NPOBOAHUKAX. MeXaHU3MBI
MIPOBOJIMMOCTH TBEPJIBIX METAJIOB, PACTBOPOB U PACILIIaBOB 3JIEKTPOJIUTOB, I'a30B.
[TonynpoBoauuku. I10ynipoOBOIHUKOBBINA JUO/

3.3

MAT'HUTHOE IT1OJIE

3.3.1

MexaHudeckoe B3aMMOJECUCTBHE MarHuToB. MaruutHoe mose. Bektop
MAarHUTHOM 15030107 9017078 [TpuHIIMT CyNepro3HIUU MAarHUTHBIX

noneit: B=B; +B, +...




JluHuM MHAYKUMK MarHuTHOro mnoss. KapTuHa NTUHMM MHAYKIUUM MarHUTHOTO
TTOJISI TIOJIOCOBOTO M IMTOKOBOOOPA3HOTO IMOCTOSTHHBIX MarHUTOB

3.3.2 OnbiT Opcrena. MarHuTHoOe TMojie NMPOBOJHUKA € TOKOM. KapTuHa JuHUN
WHIYKIIMA MarHUTHOTO TOJIA JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKU C TOKOM

3.3.3 | Cuna Ammnepa, ee HanpaBJcHUE U BEIMYHHA:

Fa = IBI sina , e & - yron mexay HampapieHMeM HPOBOAHMKA U
BekTopoM B
3.3.4 . :
Cuna Jlopenna, ee HanpaBleHUE U BEJIMYMHA! Fnop = |Q| vBsin O, rne @ - yron
MEX1y BEKTOpaMu U u B. Isuxenue 3apsHKEHHON YacTULIBI B OJHOPOJHOM
MarHuTHOM TI0JIE
3.4 DJIEKTPOMATHUTHAA MHAYKIUA
3.4.1 |IloTok BeKTOpa MarHUTHON MHIYKITUU: i T / B
a
®=B,S=BScosa @g
3.4.2 |SIBnenue snexrpomarauTHOW HHAYKIMH. D/1C nHIYKIMN
3.4.3 |3akoH 3neKTpoMarHuTHON MHAyKIuu Papanes:
AD
i T A S
At At—0

344 OJ1C uHAYKIMHU B IPSIMOM MPOBOJAHUKE \H 1 i

JUTMHOM 1, TBUXKYIIIEMCSI CO CKOPOCTHIO v / \%‘{ 7
— T ,.""( U‘ ,f'r

(U 11 ) B OJJHOPOJIHOM MarHMTHOM T10Jj1€ B: / - /
|Ei | = Blvcos 0, rae @ - yrom mexay BekropoM B 1 HOpMabio N x
IIIOCKOCTH, B KOTOPOIA JekaT BekTops! | n Us;een | LBuo LB,
10 |Ei|=Blv

3.45 |Ilpasuio Jlenma

3.4.6

NHIyKTHBHOCTSH: L=— ,um @ = LI

o
|




T R

Camounnykuus. 9JIC caMouHAYKIUU: s . t
At At—0

3.4.7

u
2

9Hepr1/1;1 MArmuMTHOTI'O ITOJIA KaTYIIKKU C TOKOM: WL =

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIM 1 BOJIHbI

3.5.1

Konebarenbublit KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHbIE
Kosie0aHUs B UI€ATBHOM KOJIe0aTeIbHOM KOHTYpE:

() = Qpax SIN (0L + ;)
1 (t) =0, = 0, cos (ot +@y)=1,,.c0s(ot+q¢,)

T = 20JIC  oreyaa ©= 2 ==
®opmyna Tomcona: | =<4T , OTKyJ1a T \/E

CBs3b AMIUIMTYyAbI 3apsgaa KOHACHCATOpa C aMHHHTYHOﬁ CHUJIBl TOKa IIpH
CBOGO,Z[HBIX QJICKTPOMAaruauTHBIX KoJIe0aHHsIX B nacaJlIbHOM KoJie0aTeIbHOM

max

koHType: Umax =

3.5.2

3akoH COXPAaHCHUSA SHCPIUH B UJICAJIbBHOM KoJiIe0aTeIbHOM KOHTYpC:

uﬁ+LV_cu%M_uga
2 2 2

X =const.

3.5.3

BoIHyKI€HHBIE 3JIEKTpOMAarHUTHbIE KosiebaHus. Pesonanc

354

[lepemennniii Tok. [IpousBonacTBO, mepenadya M NOTPEOJIEHUE AIEKTPUUYECKON
SHEPIUuu

355

CsoiicTBa QJICKTPOMAIrHUTHBIX  BOJIH. BzauMmnas opucHTauusl BCKTOPOB B

3IeKTpOMarHuTHo# BonHe B Bakyyme: E 1. B L €

3.5.6

[[Ixanma 5>J€KTPOMArHUTHBIX BOJH. [IpuMEHEHME >JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY

3.6

OIITUKA

3.6.1

[IpssMonuHENHOE pacnpOCTpaHEHUE CBETa B OJAHOPOAHOU cpene. TodeuHsld
nctouHuk. JIyd cBeta




3.6.2

3akoubl oTpaxkenus ceera. & = B
alp

S S

3.6.3

[TocTpoenue n300paxxeHuil B IJIOCKOM 3€pKaje

3.6.4

3aK0HBI IMPECIOMIICHUA CBETA.

Tpenomnenue ceera: NSIN a=N,sinf3
AGCOMIOTHBII TTOKA3aTeb NPETOMICHHS:

n

Ly
— 1
OTHOCHUTENLHBIHN ITOKa3aTelhb MMpCIIOMJICHUA: nOTH -

-2
Xon Jydel B ipu3Me.
CooTHomIEHHE 4YacTOT M  COOTHOLIEHWE JUIMH BOJH IIpU  IEpexole

MOHOXPOMATHYCCKOI'0 CBECTA YCPE3 I'paHrIly pa3aciia AByX ONTUYCCKUX CPCA:

Vi =V, DA =N,

3.6.5

[TonHOE BHYTpEHHEE OTPAKECHHUE.
[IpenenbHblid  yroa MOJHOTO BHYTPEHHETO Hy<hy H,
OTPAXKECHUSA:

n,

sina,. = 1 _
l'[p nl

OTH

3.6.6

C06I/Ipa}01une " pacCCUBAOIUC JIMH3bI. Tonkas nuH3a. CDOKYCHOC pacCTodIHuC U

1

F

OITHUYECKAs CHJIa TOHKOM JIMH3EI: D =

3.6.7

®opmyiia TOHKOH JIMH3bL: d

1,11 H i
d f F-

VBenudenue, qaBaeMoe JIMH30M: f

Fzﬂzm. v
H d

B ciydae pacceuBaromiei JIMH3bL:

F:L:m<l
H d




3.6.8

Xon nyya, MPOMIEAIIEro JHWH3Y IMOJ MPOU3BOJIBHBIM VYIJIOM K €€ TJIaBHOU
ontuieckoi ocu. IlocTtpoeHne wu300pakeHUN TOUKM M OTpE3Ka MPSIMON B
COOMPAIOIINX U PACCEHBAIOIIUX JIMH3aX M UX CUCTEMax

3.6.9

doroanmnapaT Kak onTHYeCKui npudop. I'na3 kak onTuueckas cuctema

3.6.10

Wutepdepenus  cBera. KorepeHTHbIe HMCTOYHMKH. YCIOBHS HAOIIOACHUS
MaKCUMYMOB U MUHUMYMOB B UHTE€P(PEPEHIIMOHHOIN KapTHHE OT JBYX CUH(a3HBIX
KOT€PEHTHBIX UCTOYHHUKOB:

A
MakcnmyMmsl - A = ZmE ,m=0,+/-1,+-2,+/-3, ...

A
MHHHMYMBI - A= (2m +1)E ,m=0,+/-1,+-2, +/-3, ..

3.6.11

Hudpakmus cera. udpaxnuonHas pemerka. YcIoBHE HAOIIOICHUS TJIaBHBIX
MaKCHMYMOB IIPH HOPMAJILHOM IaJIecHUH MOHOXPOMAaTHYECKOTO CBETa C JJIHMHOM

BOJIHBI A Ha pemeTky ¢ nepuoaom d:

dsing, =M\ m=0,+-1,+-2 +-3, ..

3.6.12

[[chepcm[ CBCTa

KBAHTOBA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M

411

I'mnoresa M. Ilinanka o kBanTax. ®opmyia [1nanka: E=hv

4.1.2

hc

®otonsL. Dueprus porona: E = hv = 7 = pcC.

E hv h

cC A

Nmnynsc Gotona: P =

413

®otorddext. OnbiTel A.I'. CToneroBa. 3akoHbl poTo3ddexra

4.1.4

VYpaBHenue DiiHmreitHa i porodddexra:

E(bOTOHa = ABLIXOI[a + EKI/IH max,

hc _hy o fc moy;
= 71 ABHXOHa - hVKP o _Kp’ EKI/IHmaX = 2max = eu3an

rae ECI)OTOHa = hV

415

I[aBJICHI/IC CBCTAa. I[aBJ'IeHI/IC CBC€TA HA MOJHOCTBIO OTPAXXAarOIIYI0 IMOBCPXHOCTH U
Ha MOJTHOCTBIO IMOIJTOMIA0IIYIO ITIOBEPXHOCTH

4.2

OU3NKA ATOMA

421

[Inanerapnas mozens aToma




4.2.2

[octynatsr bopa. M3nyuenue u noruyomeHne (GOTOHOB MPH NEPEXoje aToma C
OJITHOT'O YPOBHSI SHEPIUU HA JPYTOM:

hv :E

mn

:|En _Em|

mn

4.2.3

JIunenyaTele CIIEKTPBI.

CrexTp ypoBHEH 3HEPTUU aTOMa BOJOPOJIA:

-13,6 »B
E.=———,n=123,..
n

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens siapa ['eiizenOepra - iBanenko. 3apsia siapa. MaccoBoe 4rciio
sapa. M3oTonsl

4.3.2

PanyoakTUBHOCT®.

Anbda-pacnan; QX —>§.’§ Y + Q‘He .

bera-pacnan.

DIIEKTPOHHBIN B-pacnarn - ?X _>§+1 Y + 919 + \~’e.
[To3UTPOHHEII B-pacnan - QX —)9.1 Y + 21é +V,.

l'amma-u3nydenue

4.3.3

t
3aKOH pPaJMOaKTUBHOIO pacnaga: N (t) =N,-27.

t
[IycTe m - Macca pagOaKTUBHOIO BeliecTBa. Torna m (t) =m,- 27

4.3.4

HI[epHLIe pCaKkIuu. J_—[eﬂeHI/Ie N CUHTEC3 A1CP




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

@wusuka. 10 knacc. YueOHuk. ba3oslil u yrnyOnénusiii yposau. Mskumes . f., Byxosues b. b.,
Corckuit H. H. / Tlox pen. IlapdentseBoii H. A. AxumonepHoe oOmiectBo «M3marenbcTBo
«ITpocsemienne», 2025 r.

@wusuka. 11 knacc. YueOHuk. ba3oslil u yrnyOnénusiii yposau. Mskumes . f., Byxosues b. b.,
Yapyrun B. M. / Ilox pen. IlapdentbeBoit H. A. Axuuonepnoe oobmiectBo «M3marenscTBo

«ITpocsenienne», 2025 r.

METOJAUYECKHUE MATEPHUAJIBI UIS1 YYUTEJISL

®usuka. 10 kimacc. [Toypounsie pa3padorku. ba3zossiii ypoBenb. K YMK ®usuka. "Kiaccudeckuit
kypc". Mskumes .S u ap. (10-11) (ba3zoBsrit /Yrinyonennsiii). Caypos 0. A. AkiroHepHOE 001EeCTBO
«M3parenscTBO «lIpocBenienuey.

®usuka. 11 kmacc. [loypounsie pazpadotku. bazoseiit yposenb. K YMK ®uszuka. "Knaccuueckuit
kypc". Makumes ['.S. u gp. (10-11) (bazossrit /Yrmy6nennsrii). Caypos FO. A. AximonepHoe 001ecTBo
«M3parenscTtBO «lIpocBenienuey.

Ousuka. 10-11kmacc. 3amaunuk. PeimkeBuu A.Il. AxnmonepHoe o6miectBo «M3maTenbcTBO
«IIpocsemenuey, 2025 r.

Ouzuka. U. A. Ilomosa, C. B. Baxuuna. _ MockBa: Dkcmo, 2025. KnaccHblif cripaBOYHUK
IIKOJIbHUKA B HATJIATHBIX KOHCIIEKTAX.

@usuka. COopHUMK 3amau U ympaxkHeHuid: 10 — 11 kiaccsl: yriayOueHHBIH ypoBEHb: yueOHoe
nocobue 115t o01eoodpazoBarenbHbix opranuzanuid. JI. @. Kamonosa, H. A. KonoBanoBa; moja pegakiueit
A. YO. Ilentuna. — 4-e uznanue. — Mocksa: [Ipocsemenue, 2021.

EI'D. ®U3UKA. Otnuusslii pe3ynbraT. YueOHas kaura. [lox penakuueit M. 10. Jlemunosoit. OO0
«M3natenscTBO «HanmonansHoe oOpa3oBanue», 2025 r.

EI'D. ®U3UKA. Tunossie sx3aMeHanionsbie BapuadTsl. 30 BapuanToB. [lon penakmueit M. 1O.
Hemunooit. OO0 «U3narenbctBo «HanmonansHoe oOpazoBanuey, 2025 r.

CripaBOYHUKH, SHIMKIIONEANH 110 (PU3UKE, ACTPOHOMHH.

[TopTpets! nans KabuHeTa HU3UKY.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET
bu6nuoreka [IOK
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