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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma o (pu3MKe COCTaBICHA B COOTBETCTBUU C TPEOOBAHUSIMH:

- DepnepanpHoro 3akoHa or 29.12.20 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoii
Denepauuny;

- ®enepanbHoro 3akoHa oT 31.07.2020 r. Ne 304-®3 «O BHeceHUH HM3MEHEHHI
B @enepanbHblil 3akoH «O0 oOpasoBanuu B Poccuiickoit denepannny» 1o BonpocaM BOCIUTAHUS
00yJaroIuXCcs»;

- IIpukaza MunucrepctBa npocseuienus: Poccuiickoit ®enepanuu ot 23.11.2022 Ne 1014
"O06 yrBepxkacHuH (henepanbHO 00pa30BaTEIILHON MPOrPaMMEBI CpETHEro 00mIero oopazoBanus"
(3apeructpuposan 22.12.2022 Ne 71763);

- llpukaza MwunoOpnayku Poccum ot 17 mas 2012 r. Ne 413 «OO0 yrBepxaeHUU
(dbenepabHOTO  TOCYAAPCTBEHHOTO  OOpa3oBaTEBbHOTO  CTaHAApTa  CpeaHero  oOIiero
00pazoBaHUs»;

- ITpuxa3za MunuctepctBa npoceuienusi Poccuiickoit ®@enepaunn ot 12.08.2022 Ne 732
"O BHeceHHMH HU3MEHEHUN B (elepanabHbll TOCyAapCTBEHHBIH 00pa30BaTENbHbIN CTaHIApT
cpeaHero ooiiero oOpa3oBaHusl, yTBEPKICHHBIM pUKkazoM MuHUCTEpCTBA 00pa30BaHUs U HAyKH
Poccuiickoit ®eneparuu ot 17 mast 2012 1. Ne 413" (3aper. 12.09.2022 Ne 70034);

- @enepanbHO 00pa30BaTENBbHON MPOTPAMMbl  OCHOBHOTO 0O0IIero o0pa3oBaHus,
yrBepxkaeHHOoU [Ipukazom MunucrepctBa nmpocsemenns PO ot 16.11.2022 1. Ne 993;

- IlocranoBnenust ['maBHOTO rocynapCTBEHHOTO caHUTapHOTO Bpada PO oT 28 ceHTsa0ps
2020 Ne 28 «OO6  yrBepxknmeHmm ~ caHuTapHeix — mpaBun  CIT 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTMYECKHe TpeOOBaHMA K OpraHu3alusM BOCIUTAHUA U OOyueHwus,
OTJIbIXa M 03/I0POBJICHUS JETEH U MOJIOICHKI;

- IloctanoBienusi ['JaBHOrO TOCYJapCTBEHHOTO CaHUTapHOro Bpada Poccuiickoi
Oenepanun ot 28.01.2021 Ne 2 «OO0 yTBEepKIeHUM CaHUTApHBIX TpaBuia W HopM CanlluH
1.2.3685-21 «I'urneHn4ecKue HOpMATUBBI U TPeOOBaHMs K 0OecredeHu 0 0€30MacHOCTH | (TN
0e3BpEIHOCTH /IS YesoBeka (PaKTOPOB CPeIbl OOUTAHUSY,

- Ilpuka3za MunucrepctBa npocsenienust Poccuiickoit @enepanuu ot 22.03.2021 Nell5
«O0 yrBepxkaenuu [lopsika opranu3aiii 1 OCyIlecTBIEHUs 00pa30BaTeIbHON A€ATEIHHOCTH I10
OCHOBHBIM 00111€00pa30BaTeNbHBIM MporpaMMaM — 00pa30BaTEIbHBIM MIPOrpaMMaM HayaJIbHOTO
00111eT0, OCHOBHOTO OOINETr0 M CPEeaHEro odiiero oOpa3oBaHus» (MPHKA3 BCTYMAET B CHUIY C
01.09.2021 u peiictByet a0 01.09.2027);

- [Imcepma MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoii ®@enepanuu ot 14.12.2015
No  09-3564 «O  BHEYpOYHOH  JI€ATEIBHOCTH M  PEAIM3alMU  JIOMOJHUTEIbHbBIX
0011e00pa30BaTeIbHBIX IPOTPaAMM;

- Ilucema Munobpuayku Poccum ot 18.08.2017 Ne 09-1672 «O wHanpaBieHUn
METOJMYECKUX PEKOMEHJAIMi MO0 YTOYHEHHIO TOHSATHS M COJEP)KaHUS BHEYPOUHOU
JEeSITeNbHOCTH B paMKaX peaau3allid OCHOBHBIX 00IIe00pa30BaTeIbHBIX MPOTPaMM, B TOM YHCIIE
B YaCTH MPOEKTHOM AEATEILHOCTIY;

- IIpukaza MunucrepctBa npocseuienus: Poccutickoit ®@enepannu ot 02.08.2022 Ne 653
"O6 yrBepxkaeHUU (elepalIbHOTO TMepeuHs dJICKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB,
JOMYIIEHHBIX K MCIOJB30BaHUIO MIPU pealin3allii UMEIOIIHUX TOCYJapCTBEHHYIO aKKPEAUTAIIUIO
00pa30oBaTeNIbHBIX MPOTrpaMM Ha4daJbHOI0 OOIIEro, OCHOBHOIO OOLIEro, cpexHero oOIero
obpazoBanus" (3apeructpuponat 29.08.2022 Ne 69822);

- MHCTPYKTHBHO-MeToauuyeckoro nucekMa Komwurera mo obpazosanuto ot 21.05.2015 r.
Ne 03- 20-2057/15-0-0 "OO opraHuM3alMyd BHEYPOUYHOIl NEATEIBHOCTH MPH pealn3alun
(benepanbHbIX TOCYJAapCTBEHHBIX 00pa30BaTelIbHBIX CTAHJAPTOB HA4yaJbHOrO OOIIEro U
OCHOBHOTO 00111er0 00pa3zoBanus B 00pa3oBaTenbHbIX oprann3anusax Cankr-IlerepOypra”;

- [Iucema MunmnctepcTBa npocemienus: Poccuiickoit @eneparmu ot 11.10.2022 Ne(03-1505
«O peanu3anuu 3aHATHIA BHEYPOUHOI IeATENbHOCTH «Pa3roBOpsl 0 BaXKHOMY;

- YcraBa u nokanbHbIX akToB 'BOY rumuasum Ne 271 Cankr-IlerepOypra;

- OcHOBHOM 00pa3oBaTeNbHOM  HporpaMMbl — cpegHero  oOmiero  oOpazoBaHMS



I'BOY rumuazun No271 Cankr-IlerepOypra.

Pabouass mporpamma mo ¢u3uke Ha ypoBHE CpemaHero odmiero oodOpazoBanus (0a30BBIA
YPOBEHb M3Y4EHUS MIPEIMETa) COCTABICHA HA OCHOBE TOJOXKEHUHI U TpeOOBaHUI K pe3yibTaTam
OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOW MpOrpamMMbl, TNpeACTaBIeHHBIX B DexepaabHOM
roCyIapcTBEHHOM 00pa30BaTeILHOM CTaHAapTe cpeaHero oodmero oopazosanus (PI'OC COO0), a
Takke ¢ yuéroM (eaepanbHON pabodeld mporpaMMbl BocruTanus 1 KOHIENIMY perno1aBaHus
yaeOHOoTo mpenMera «@Du3nka» B oOpa3oBaTeNbHBIX OpraHm3amusx Poccuiickoit denepanmm,
peayn3yoUMX OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOTPAMMBI.

Coneprxanue [Iporpammsl HampaBieHO Ha (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KAPTHHBI
mupa ydamuxcs 10—I11 knaccoB npu oOydennn ux (usmke Ha 6a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-EITEIbHOCTHOTO noaxoa. [Iporpamma cootserctByeT TpeboBanusm ®I'OC COO k
TUTAHUPYEMBIM JIMYHOCTHBIM, TPEJAMETHBIM M MeTa- TPEJAMETHBIM pe3yjibTaTraM OOydeHUs, a
TaKXKe YYUTHIBAET HEOOXOAUMOCTh PeaTN3allui MEXKIIPEIMETHBIX CBSI3eH (PM3UKHU C €CTECTBEHHO -
HAyYHBIMH YU9e€OHBIMH NpeIMeTaMu. B Helt onpenensoTcesi OCHOBHBIE LIEH U3yYeHHs (PU3UKU HaA
YpOBHE cpenHero oOIiero oOpa3oBaHMsI, TUIAHHPYEMbIE PE3YJIbTaThl OCBOCHHUS Kypca (U3WKU:
JTUYHOCTHBIC, METaINlpeAMETHBIC, TPeIMETHBIC (Ha 6a30BOM YpPOBHE).

[Iporpamma BKJIIOYaeT: TUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHUS Kypca (GU3MKH Ha 0a30BOM
YpOBHE, B TOM YHCJIE MPEIMETHBIC PEe3ybTaThl 1O ToJaM OOy4YeHHS; COJepKaHWe y4eOHOTO
npeamera «Du3nKa» Mo roaM 00ydeHus; TeMaTHIeCcKoe TUTAaHNPOBAHHE C YKa3aHHEM KOJIMYeCTBa
YacOB Ha HW3yYEHHUE KaXJOW TeMbl U MPUMEPHON XapaKTepUCTHUKON y4eOHOH NesATelnbHOCTH
yUAIIUXCS, PeaTn3yeMOi IPY U3yICHUH ITUX TEM.

[Tporpamma MOKeT OBITh HCIIOJIF30BaHA YUUTEISIMU KaK OCHOBA JIJISI COCTABIICHHS CBOMX
pabounx mporpamm. [lpm paspaboTke pabodeil mporpamMMbl B TEMAaTHYECKOM ITUTAHUPOBAHUH
JOJDKHBI ~ OBITh ~ yYTEHBI  BO3MOXHOCTH  HCIIOJB30BAHHUS  DJEKTPOHHBIX  (IU(PPOBHIX)
00pa3oBaTeNbHBIX  PECYpPCOB,  SBJSIOMIMXCS  y4eOHO-METOAMYECKH- MU  MaTepualaMu
(MynbTUMEIUNHBIE MPOTPaMMbl, JJIEKTPOHHbIE YYEOHMKM U 3aJa4HUKH, DIIEKTPOHHBIE
OMOMMOTEKH, BHUPTYyaJbHBIE JIA0OPATOPUH, WIPOBBIC MPOTPAMMBI, KOJUICKIIUH ITHU(POBBIX
00pa3zoBaTeNIbHBIX PECYPCOB), peATH3YIOIIMMU AunakTrHaeckue Bosmoxkaoctu KT, conepxanue
KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHMM.

PaGouas mporpamMmma He CKOBBIBACT TBOPUYECKYIO MHHMIIMATUBY YUUTEICH U MPEIOCTaBIsET
BO3MOXHOCTB JIJISl peajn3aliil pa3IMuHbIX METOJUYECKUX MOIX0J0B K OpraHu3aiuu o0ydeHus
(bu3MKe NP YCIOBUU COXpaHEHUs 00s3aTeIbHON YacTu cojiep:kanus Kypca. KonuuectBo yacoB B
TEMaTU4YEeCKOM IUIAHUPOBAHUU HA W3YYEHHUE KaX10i TeMBbI SBIISETCS OPUEHTUPOBOYHBIM M MOKET
OBITh U3MEHEHO KaK B CTOPOHY YMEHBIICHHUS, TAK M YBEJIUUYEHUS B 3aBUCHMOCTH OT Pealli3yeMbIX
METOAUYECKUX MOAXO0I0B ¥ YPOBHS MTOJATOTOBICHHOCTH YUalIUXCS.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O IPEJIMETA «®PHU3UKA»

dusuka Kak Hayka 0 HanOoJiee 0OIMX 3aKOHAX MIPUPO/JIbl, BBICTYIAs B KaUYeCTBE y4eOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HaHMH 00 OKPYKaIOIIeM MHUpeE.
[IkoybHBIH Kypc (GHU3MKH — CHCTEMOOOpa3yroluil A €CTeCTBEHHO-HAay4YHBIX YueOHBIX
IIPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMuel, ouosorueit, gusnueckoir reorpadueil u actpoHomueil. Mcnonab3oBaHHe M aKTHBHOE
pUMeHeHHe GU3MUECKUX 3HAaHUI onpesiessieT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOIOT U
B c(epe HSHEpreTHKH, TPAHCHOPTA, OCBOEHHMS KOCMOCA, MOJYYEHHUS HOBBIX MAaTEpUaloB C
3aJJaHHBIMM CBoMcTBamMH U Ap. V3yueHue (M3MKM BHOCUT OCHOBHOM BKJaa B ()OPMHpPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPa YJaluxcs, B opMUpOBaHUE YMEHUN TPUMEHSTh HAyUHBIN
METO/] MO3HAHMSI TPU BBIMOJIHEHUH UMH Y4EOHBIX MCCIIeI0BaHHMH.

B ocHOBy kypca ¢(u3MKM cpenHEHl IIKOJIBI TOJIOKEH pAd HAeH, KOTOpble MOXKHO
paccMaTpuBaTh Kak MPUHIUIILI €70 TIOCTPOCHHUS.

Hoen yenocmunocmu. B cOOTBETCTBUU C HEM KypC SIBIISETCS JOTMYECKU 3aBEPLUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBpEMEHHOM (PU3UKH.



Hoes zenepanuzayuu. B cOOTBETCTBUH € Heil MaTepHal Kypca (pu3nku oObeAMHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBusercs (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanus npeanoaraeT UCroJib30BaHue TyMaHUTApHOTO
MoTeHIMana PU3NIECKON HAYKHU, OCMBICIICHHUE CBSI3H Pa3BUTHUS (DU3HWKU C pa3BUTHEM OOIIECTBA, a
TaK)X€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJOTHYECKUMHU MPOOIEMaMH.

Hoes npuxnaonoui nanpasnennocmu. Kypc ¢usuku npeamnonaraet 3HAKOMCTBO C
LIUPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTMUECKUX IPUIIOKEHUN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoea »3xonozuzayuu peanusyercsi NOCPEIACTBOM BBEACHUS DJIEMEHTOB COJACpIKaHMUS,
MOCBSAIIEHHBIX IKOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHUEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXkKe 00CYXKIeHHS MPOOIIEM PAallMOHAIBHOTO MPUPOJIOTIOIE30BAHUS U
9KOJIOTMYECKOM 0€30M1acCHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMU Kypca QU3UKU CPETHEH LIKOJIbI SIBISIOTCS (PU3HUECKHUE TEOPUU
(popMupoBaHue TPEICTABICHUH O CTPYKType MOCTPOEHMSI (PU3MUYECKOH TEOpHH, POJIU
(yHIaMEHTaJIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX IPEACTABICHUSIX O IPHUPOJIE,
IpaHuLaX IPUMEHUMOCTHU TEOPH, U ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUH U MIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJX0 B Kypce (U3MKHU peanu3yeTcsl Mpexkae BCEro 3a CUET
OpraHM3aliy 3KCIEPUMEHTAIbHON NesTeNbHOCTH oOydaromuxcs. [y 6a30Boro ypoBHsS Kypca
(UMK — 3TO UCHOJB30BaHUE CUCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaTopHbIX paboOT, KOTOpbIE B IMporpaMMe OOBbEAMHEHbI B OOLIMM CIHCOK Y4EHHYECKHX
MIpaKTHYeCKUX padboT. Bolgenenue B ykazaHHOM IepedHe JIabopaTOPHBIX paboT, IPOBOAUMBIX JUIS
KOHTpPOJISI U OLIGHKH, OCYLIECTBIISIETCS yJacTHHKaMHU 00pa30BaTENBbHOTO Ipoliecca UCXOIS U3
O0COOEHHOCTE TEeMaTHYeCKOro IUIAHWPOBAaHMUS W OCHalleHus kaOuHeta ¢usuku. Ilpu sTom
obecrieunBaeTcs OBJIaJIeHHE OOyJalONIMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHBIE H3MEpEHUS,
UCCIIEIOBAHUSI 3aBUCUMOCTEH (PHU3NYECKMX BEJIMYMH W IOCTAHOBKY OIBITOB IO IPOBEPKE
MPeI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yaensercs pelieHuI0 pacyETHBIX M KadeCTBEHHBIX 3aaay. [Ipu stom
JUIA pacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUecKOi MOJAETBIO,
MO3BOJISIFOIINE TPUMEHATh U3y4E€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca,
TaK W MHTErpUpYysd 3HAaHUSA U3 Pa3HBIX pas3fenoB. [l KayecTBEHHBIX 3alad MPHOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QUIUYECKHX SBJICHUM W TIPOIECCOB B
OKpY)Karolllel >KU3HH, TpeOyrouue BblOOpa (u3nueckoi MoJenu sl CUTyalluu TNPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusmu DPIOC COO k MarepuaqbHO- TEXHUYECKOMY
obecrnieueHn0 yueOHOTro mpoiiecca 6a30BbI YPOBEHb Kypca (PU3UKU B CpeIHEH LIKOJE TOJIKEH
U3y4aTbCs B YCIOBHUSAX NPEIMETHOrO KaOWHeTa (PU3MKU WU B YCIOBUSX WHTEIPUPOBAHHOTO
KaOMHEeTa MPEeJAMETOB EeCTECTBEHHO-HAyYHOro uukia. B kabunHere ¢U3MKH [OJKHO OBITH
HeobxouMoe 1abopatopHoe 000pyI0BaHHE

JUIS BBITIOJNHEHHS YKa3aHHBIX B MpPOTrpaMMe YUYEHHYECKHUX MPAKTHUECKUX padoT u
JEMOHCTpPAIIMIOHHOE 000PYAOBaHHUE.

JlemoHcTpalMoHHOE  000pyAOBaHHE (QOPMHUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAaJIbHOM JIOCTaTOYHOCTH M OOECleYrBaeT IMOCTAHOBKY IEPEYUCIEHHBIX B IMpOrpamme
KIIFOUEBBIX JIEMOHCTPALAN JJIs1 UCCIIEOBAHMSI U3y4aeMbIX SBJICHUN U IPOLIECCOB, SIMIIMPHUUECKHUX
1 (hyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.

JIaGopaTtopHOoe 000py0BaHHE /ISl YIEHUUECKUX MPAKTHUECKUX paboT GopMHUpyeTCs B BUJE
TEMaTHUYECKMX KOMIUIEKTOB M o0ecreunBaeTcsi B pacuéTe OJIHOIO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. TemaTudyeckue KOMIUIEKTHI J1IaDOpaTOpHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBl HAa KOMIUICKCHOM HCHOJIb30BAHWU AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TaKxKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHUJIE LIM(POBBIX J1JAOOPATOPHIL.

HEJIM U3YUYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»
OCHOBHBIMU TIENISAMH U3Yy4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:



(dopMupoBaHHE UHTEpECAa M CTPEMIICHHUS 00yJaroIUXCs K HAYyYHOMY M3Y4YECHHUIO MPUPOIBI,
pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUA O HAaydyHOM METOAE TO3HaHUs W (OpPMHUPOBAHUE
HCCIIEIOBATENILCKOIO OTHOIIEHMSI K OKPYKAIOIIUM SIBJICHUSIM;

(dopMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjibTaTa H3y4eHHS OCHOB CTPOCHHS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopmMupoBaHHe YMEHHI OOBSCHATH SBICHHUS C MCIOJB30BAaHHMEM (DU3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEJIbCTB;

(bopMupoBaHHe TPEACTABICHUHN O poiH (DU3KUKH JJIsl Pa3BUTHS JPYrUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUI.

JlocTrkeHne 3TUX Liejaed oOecrieunBaeTcs pEelIeHHEM CIEAYIOUIMX 33Jad B IpoLecce
M3y4YeHUs Kypca (U3NKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:

pUOOpeTeHne CHUCTEMbl 3HAHMH 00 OOmMX (PU3NYECKHX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOPHUSIX, BKJIIOUAsi MEXaHUKY, MOJIEKYISIPHYIO (PU3HKY, JIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U
AJIEMEHTHI aCTPO(PU3UKY;

(hopMHpOBaHHE YMEHUHN MPUMEHATh TEOPETUUECKHE 3HAHUS ISl 0ObICHEHUS (PU3NYECKUX
SIBIICHUH B IPUPOE U JUTSI IPHHSTHUS MPAKTHYECKUX PEIICHUH B TIOBCEIHEBHOW )KU3HH;

OCBOEHHE CMOCOOOB pELIeHNs Pa3IMUHBIX 3aj[ad C SBHO 33JaHHON (U3NYECKONW MOJIENbIO,
3a/a4, MOJPa3yMEBAIOIINX CaMOCTOSITEIbHOE CO3JaHue (U3NYECKOW MOJeNu, aJeKBaTHOU
YCIIOBHUSM 3a]1a4H;

MOHMUMAaHHe (PU3NYECKUX OCHOB W TPHUHIMIOB JIEHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBJIQJIECHUE METOJIaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U TNPOBEACHUSA (UBNYECKUX
SKCIIEPUMEHTOB, aHalIW3a W MHTEpIpeTaluuy HHPOpMaLuu, ONPEAETICHUs JO0CTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCJIOBHUM IJI Pa3BUTHUS YMEHUM MPOCKTHO-KUCCIEI0BATENBCKOM, TBOPYECKOM
NeATeNbHOCTH.

MECTO YYEBHOI'O ITIPEJMETA «®U3UKA» B YYEBHOM IIVIAHE
B cootBerctBun ¢ ®I'OC COO ¢usuka sBaseTcss 00sA3aTeIbHBIM MPEAMETOM Ha YPOBHE
cpenHero oOmiero oOpasoBanus. laHHas mporpamMma npeaycMaTpuBaeT H3ydeHue (U3HKU Ha
0a30BoM ypoBHE B 00béMe 136 4 3a nBa roja oOyuenus mo 2 4 B Hexenmo B 10 u 11 kimaccax. B
TeMaTudeckoM IianupoBanuu s 10 u 11 kinaccoB npeznonarawTcs pe3epB BPeMEHU, KOTOPbIT
YUUTENb MOXKET UCIOJIb30BaTh 110 CBOEMY YCMOTPEHHUIO, U IIOBTOPUTEIHHO-0000111a01I[1e YPOKH.

YYEBHUKHU. YYEBHBIE ITIOCOBUSI

YMK ans obyuaromuxcs

1. I'.SI.Mskumes, b.b.byxoBues, B.M.Uapyrun nox penakuueit H.A.ITapdentseBoii,
«Duzuka 10 xkimace», M., «IIpocsemenney, 2019

2. I'.A.Msxuwes, b.b.byxosues, B.M.Yapyrun nox penakuueii H.A.IlapdentseBoid,
«Duzuka 11 knmace», M., «IIpocsemenne», 2019

3. PrimkeBnu. A.Il. «®usuka. 3agaunuk. 10-11 knacey». — M.: [Ipoda, 2018

VMK pis memaroros

1. I'pomuesa O.M. «Co6opHuk 3a1au 1o ¢pusuke, 10-11 kmacey, «x3amen»

2. Anppeit Cemke: @usuka. 10-11 knacc. [loypounsie pazpaboTku. bazoBslii ypoBeHb.
[Toco6ue nns yaureneit. «IIpocsemenuey», 2019

IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YUEBHOI'O ITPEJIMETA
«@®U3UKA» HA YPOBHE CPEJHEI'O OBIIEI'O OEPA3SOBAHUSA
(FA3OBBIH YPOBEHD)

OcBoeHue y‘{e6H01“0 npeameTa «Pusnka» Ha YPOBHE CPCIAHCTO O6I_I_Iel“0 06pa30BaHI/I}I
(6a3OBLII71 yp0BeHL) JOJIX)KHO O6CC1’IC‘{I/IB3.TB JOCTHUIKCHHUC CJICOYHOIIIUX JINYHOCTHBIX,



MCTAIIPCAMCTHBIX U IPCAMCETHBIX O6p8,30BaTe.HLHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

I'pasicoanckoe 6ocnumanue:

cOPMHUPOBAHHOCTh ~ TPAKIAHCKOW MO3WIMK  OOydaromerocs Kak akTHBHOTO H
OTBETCTBEHHOTO YIEHA POCCUHCKOTO OOIIEeCTBA;

MPUHATAE TPATUIIMOHHBIX OOIICYETIOBEUECKMX T'YMAHHUCTHYECKUX U JIEMOKPATUUYECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B HMHTEPECAX T'PaKIaHCKOTO OOIIecTBa,
Y4aCTBOBATh B CAMOYIIPABIICHUH B IIKOJIE U JAETCKO-IOHOIIECKUX OPraHU3alnsIX;

yMEHHE B3aUMOJICUCTBOBATh C COIMAIBHBIMM MHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTh K T'YMAHUTApPHOW U BOJIOHTEPCKOU JIEATEILHOCTH.

[TarpuoTrdeckoe BOCIIMTaHUE:

c(OPMUPOBAHHOCTh POCCUMCKON I'pakIaHCKON MIEHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM; JIOCTHMIKEHUSM POCCHUMCKUX
Y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKE.

/Jlyxoeno-upascmeennoe gocnumanue:

c(hOopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TMOBEICHHUSI;

CIOCOOHOCTH OIICHUBAThH CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYICHh Ha
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ICATEIILHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OyIyIIEro.

Acmemuueckoe eocnumanue:

ACTETUYECKOE OTHOILIEHUE K MUY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3uvecKoil HayKe.

Tpyooesoe socnumanue:

MHTEpPEC K pa3Iu4HbIM chepam npodeccnoHanbHOM ASSITETbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ ¢U3NKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymymied mpodeccuu u
peain30BbIBATHE COOCTBEHHBIE KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U caMO00pa30BaHUIO B 00JacTH (DU3UKH Ha
MPOTSHKEHUU BCEH KU3HU.

IKonozuueckoe eocnumanue:

cOPMUPOBAHHOCTh IKOJIOTUYECKON KyJIbTYphl, OCO3HAaHUE TJI0OAJBLHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IJIAaHUPOBAHUE U OCYILIECTBIICHUE JCHCTBUI B OKpPY’KaIOIEH cpejie Ha OCHOBE 3HAHMUSI eyl
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiupeHue OmbITa JIEATEIBHOCTH OKOJOTMYECKOW HAMpaBIEHHOCTH Ha OCHOBE
MMEIOLIUXCS 3HAHUI 10 PHU3HUKE.

Ilennocmu nayunozo nosnanus:

c(OpPMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTUS HU3HNUECKON HAYKH;

OCO3HaHHE [EHHOCTH HAYYHOU JEsITeNbHOCTH, TOTOBHOCTH B MpOIECCe M3YUCHHs (U3UKH
OCYHIECTBJISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAUBUIYAIbHO U B TPYIIIE.

B mnpouecce HOCTHKEHMSI JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IMPOTrPaMMbl CPEIHETO
obmiero oOpazoBaHusl MO (u3MKe y OOYYAIOMIMXCS COBEPIICHCTBYETCS OMOYUOHATLHBIU
uHmesniexm, MpeAnonaaranimi chopMUpPOBaHHOCTS:

CAMOCO3HAHUS, BKIIIOYAIOUIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIMOHATBHOE COCTOSHUE,
BUJICTh HAMPaBIEHHS pa3BUTHS COOCTBEHHOM SMOIMOHATBHOU CheEphI, OBITh YBEPEHHBIM B ceOe;

camope2yiupo8ansi, BKIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE TIOBe/IeHUE, CIIOCOOHOCTh aNTUPOBATHCS K SMOIIMOHATLHBIM U3MEHEHHUSM U TIPOSIBIISTH
TUOKOCTB, OBITh OTKPHITHIM HOBOMY;

BHYMpEHHel MOmueayuy, BKIIOYAIONIEH CTpEeMJIEHHE K JOCTHIKEHHUIO LENH U YCHexy,



ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JCHCTBOBAThH, HCXOs U3 CBOMX BO3MOKHOCTEH;
omMnamuy, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHUE JAPYTUX,
YUYUTBIBATh €T0 MPU OCYLIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;
COYUANbHBIX HABBIKOG, BKIIOUAIOIINX CHOCOOHOCTH BBICTPAWBATh OTHOILEHUS C APYTHMHU
JIOAbMU, 3a00THTHCS, IPOSBIISTH UHTEPEC U pa3peliaTh KOH(DIUKTHI.

METAINIPEAMETHBIE PE3YJIbTATHI

YHuBepcallbHbIC TO3HABATEIbHBIC ACHCTBUS

ba3oBsie lornueckue qenuCTBUs:

CaMOCTOSATENIbHO (DOPMYIHpPOBATh M aKTyaIHM3UpOBaTh MpoOIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPENIENATH IIeNTU I TEILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHIKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B PACCMATPUBACMBIX (PM3NICCKUX SBICHUSIX;

pa3padaTbIBaTh TUIAH pemIeHHs MPOOIEMBI ¢ YUETOM aHAJM3a UMEIOIINXCSl MaTePHAIbHBIX H
HEMaTepPHAIBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JEATEIBHOCTb, OIICHWBATh COOTBETCTBHE DPE3YJITATOB IIEJISIM,
OIICHUBATh PUCKH MOCIIEICTBUH ESTETHLHOCTH,

KOOPJIMHUPOBATH W BBIMOJIHATH pPa0OTy B YCIOBHUSX pPEAbHOTO, BUPTYAJIBLHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOJIEM.

bazoBbie nccnemoBaTeNbCKUE IEHCTBUS:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOYEBBIMU TOHSITHSIMH M METOJaMU (U3HUECKOMN
HayKH;

BIIQJIETh HAaBBIKAMH Y4e€OHO-HMCCIIEI0BATEIbCKOW U MPOEKTHON NESTENbHOCTH B 00IacTh
(Gu3HUKY; CTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEILIEHUS 3a/1a4
(bu3MYECKOTO CoJIepKaHus, TPUMEHEHHIO Pa3InYHbIX METOI0B IO3HAHMS,

BIIQJICTh BUJAMH JCSITEIBHOCTU IO IOJYYEHHI0O HOBOTO 3HAHMS, €ro WHTEpIpeTalvH,
peoOpa30BaHMIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBIISITh IIPUYMHHO-CJICICTBEHHbIE CBSI3U U aKTyaJlU3UpPOBaTh 3aJlauy, BbIJABUIaTh
rUNoTe3y e€ peuieHus, HaX0UTh ApIrYMEHTHI Ul J0Ka3aTelIbCTBAa CBOMX YTBEPKICHUI, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOJIYUYECHHBIE B XO/I€ PEIICHUs 3a]]aul Pe3yabTaThl, KpUTHUECKU OLICHUBATh
UX IOCTOBEPHOCTH, MPOTHO3WPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a/1a4K B 00Pa30BaTENbHON NEATEIILHOCTH, B TOM
qHclie IPU U3YUYECHUHU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE WJIEH, NpeiaraTh OpPUTHHAJIbHBIC MOAXOJbI M pEUICHHUS; CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ unpopmanueit:

BIIJIETh HABBIKAMU MOJy4eHHUs WHGPOpMaluu (PU3NIECKOTO COAEP)KAHUS U3 HCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh TMOWCK, aHaIM3, CUCTEMaTH3alUi0 U
WHTEPIPETANI0 HHPOPMAIH Pa3TUYHBIX BUJOB U (OPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

HCIO0JIb30BaTh CpeACcTBa MH(POPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUI B PELlICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a/ad C coOmtofeHneM TpeboBaHU
APrOHOMUKH, TEXHUKUA OE30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHUS, MPABOBBIX M ITHUYECKUX
HOPM, HOpM HH(POPMAITMOHHON 6€3011aCHOCTH;

co37aBaTh TEKCTHl (DU3MUECKOTO COJEPKaHUA B pasNUYHBIX QopMaTax ¢ Yy4&ToM
Ha3HaYeHUs WH(OPMAIIUU U LIETIEBOW ayAUTOPHH, BRIOHPAsi ONTUMAIBHYIO ((OPMY MTPEICTaBICHHUS



Y BU3yaJIU3alUu.

YHuBepcaabHble KOMMYHUKATUBHBIC ICHCTBUS

Oomienue:

OCYIIECTBIISATH OOIIEHHE HA YPOKaX (PM3UKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh NMPEINOCHUIKA KOH(DIUKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTHYHO H3JIaraTb CBOK TOYKY 3pEHHUs C MCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHas 1€ATEIbHOCTD:

[IOHUMAaTh U UCHOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAJIbHON pabOThI;

BBIOMpATh TEMATUKy M METOJbI COBMECTHBIX JCUCTBUI C y4€TOM OOLIMX HHTEPECOB, H
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

NIPUHUAMATh I€JIM COBMECTHOM JEATEIIBHOCTH, OPraHHU30BBIBaTH U KOOPAWMHHPOBATH
JEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUMN, pacpeAeATh POJIA C YIETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3y/IbTaThl COBMECTHON PabOTHI;

OIIEHMBATh KaY€CTBO CBOET0 BKJIA/a M KaXKJIOTO0 YYaCTHHKA KOMaH[bl B OOIIMH pe3ynbTar
0 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJIaraTb HOBBIE NPOEKTHI, OLEHHWBATh WJAECH C INO3WIHUH HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE TOBEACHUE B Pa3IMYHBIX CHUTYalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

YHuBepcanbHbIE PETYIATUBHBIE IEHCTBUS

Camoopranu3zanus:

CaMOCTOSITENIBHO OCYIIECTBIISATh IO3HABATEIbHYIO JAEATEIbHOCTh B 005acTH (U3HKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITENIBHO COCTABJIATh IUIAH PEHIEHUS PAcCUETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHUS] TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW M MPEANOYTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JieNlaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco0CcTBOBATH (POPMUPOBAHUIO U MTPOSBIICHUIO IPYIUIIUU B 007acTU (DU3HUKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIIaJIETh HABBIKAMU MMO3HABATEIbHON peieKCHU KaK OCO3HAHHUS COBEPIIAEMbIX ACHCTBUIA U
MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUU; HCIOJIb30BATh MPUEMBI pedaeKcuu
JUIS OLIEHKU CUTYAaIllH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYrUX MPU aHAJIU3€ PE3YyIbTaTOB ACSTEIbHOCTH.

[Ipunstue ceds u Apyrux:

MIPUHUMATh ce0s, IOHUMasi CBOM HEOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAJINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPaBO JPYrUX Ha OLUIMOKH.

NPEIMETHBIE PE3YJIbTATHBI
10 knacc
B npouiecce uzyuenus kypca ¢puznku 6a3oBoro ypoBHs B 10 ki1acce y4eHUK HAyYUTCS:
JIEMOHCTPUPOBATh HA MPHMEpaxX pojb U MeCTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOM
HAyYHOW KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI



JIeATSIILHOCTH JIIOJICH;

YUUTBIBATh TPAHUIIBI TIPUMEHEHUS U3YYCHHBIX PU3NICCKUX MOJIENICH: MaTepruaIbHAast TOUKA,
WHEpIHANIbHAs CUCTeMa OTCu€Ta, aOCOTIOTHO TBEPIOE TEJO, UCATBLHBIA r'a3; MOJEIH CTPOCHUS
ra3oB, JKUIAKOCTEH U TBEPIBIX TeJ, TOUCUHBIH AIEKTPUUECCKUHN 3aps] MPU PEHICHUH (PU3NYECKHX
3aj1ad4;

pacrno3HaBaTh (U3WYECKUE SBICHHS (IIPOIECCHI) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKOM TEOPUU CTPOCHHUSI BEIIECTBA M AJIEKTPOJUHAMHUKH:
paBHO- MEPHOE M PABHOYCKOPEHHOE NPSIMOJMHEWHOE BIIKEHHE, CBOOOIHOE IAaJeHUE Te,
JBUKCHHE 10 OKPYKHOCTH, HHEPIIHS, B3aUMOJICHCTBHE Tel; MU y3usi, OpOYHOBCKOE ABMKCHNUE,
CTPOCHHE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHHUE 00BEMA TEJ MPU HArpeBaHUU (OXJIAKIICHUN),
TEIUIOBOE PABHOBECHE, HCIIAPEHUE, KOHJCHCALMSA, IUIABJIEHUE, KPUCTAJUIM3alus, KHUIICHUE,
BJIAKHOCTB BO3/1yXa, MOBBIICHUE IaBJICHUA ra3a MpHU €ro HarpeBaHMM B 3aKPBITOM COCYJIE, CBA3b
MEXIy NapaMeTpaMH CO- CTOSHMS ra3a B M30MpOIeccax; AJIEKTPHU3ALMSA TEJ, B3AaUMOACHCTBHE
3apsA0B, IEKTPUUECKast MPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XUMHYECKOE, MATHUTHOE JIEUCTBUS
TOKa;

OTIMCBHIBATh MEXAaHWYECKOE JBMXKEHHE, WCIONB3Yysl (PU3NUecKue BETUYMHBI: KOOPAUHATA,
MyTh, MEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMITYJIbC Teja, KUHETHYECKas
SHEPTHsl, TOTCHI[MATbHAS DSHEPTHs, MeXaHWueckas paboTa, MEXaHHYecKas MOIIHOCTh; IMpHU
OTIMCAaHUU MPABWIBHO TPAKTOBATH (PU3MUECKHI CMBICI UCTIOJh3YEMbIX BETUYNH, UX 0003HAYCHUS
W ©IUHUIIBI, HAXOJAUTHh (OPMYIIBI, CBS3BIBAIOIINE TAHHYIO (U3MYECKYI0 BETUYHHY C IPYTUMHU
BEIIMIMHAMU,

ONHKCHIBaTh M3YYECHHBIE TEIUIOBHIE CBOWCTBA TN W TEIJIOBBIE SIBJICHHS, HCHOJIb3Ys
(u3UYeCKue BEIWYMHBI: JIaBJICHHE Ta3za, TeMIeparypa, CpemHss KUHETHYeCKash SHEpTHs
Xa0TUYECKOTO JBM)KEHUS MOJIEKYJ, CPEIHEKBAJpaTUYHAs CKOPOCTh MOJIEKYJ], KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSA dHEprus, paboTa raza, KO3(PQPHUIMEHT MOJIE3HOTO ICHCTBUS TEIIOBOTO
JIBUTATEJIS; TIPU OMMCAHUH TTPABUIIHHO TPAKTOBATh (PU3MUECKHUI CMBICI HCTIOIb3YEMbIX BEIMUNH,
ux O0O0O3HAYEHUS W CIUHUIIBI, HAXOAWTh (OPMYIIBI, CBS3BIBAIONINE JaHHYIO (HU3UYECKYIO
BEJIMYMHY C IPYTUMU BEJIMYHHAM;

ONKCHIBaTh M3YYECHHBIE DJIEKTPUYECKHME CBOWMCTBA BEIIECTBA, AJIEKTPUYECKUE SIBICHUS
(mportecchl) W BJEKTPUUYECKYIO IPOBOJUMOCTH PA3JIMUHBIX CPEJl, MCIOJb3YyS (PU3NUECKHE
BEJIMYHHBI:

AJIEKTPUUECKUI 3apsijl, SJIEKTPUUECKOE TOJIe, HAPSKEHHOCTh MOJISI, MOTEHIINAN, Pa3HOCTh
MOTEHIMAJIOB, CHJIa TOKA, JJIEKTPUUYECKOE HAIPSLKEHUE, dJIEKTpUudeckoe conportupieHue, J/C,
paboTa TOKa; TpPH OINHWCAHUM MPABUIBLHO TPAKTOBATh (PU3UUYECKUH CMBICT HCIIOIb3YEMBbIX
BEJIMYMH, HMX OOO3HAYCHHUS W CIUHMIIBI, YKa3blBaTb (OPMYJIBI, CBS3BIBAIONINE JIAHHYIO
(bU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAIM3UPOBATh (DU3UYECKUE TPOLECChl U SBICHUS, UCHOJB3yd (PU3NYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro tsarotenwus, I, II w III 3akoHbl HbOTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKOM HHEPruH, 3aKOH COXPAHEHHUs UMITYJIbCa, IPUHIUI CYNEPHO3ULIUN CUJI, IPUHLIUIL
PaBHOIIPaBUsI UHEPLUHUAIbHBIX CUCTEM OTCUETA; MOJIEKYISPHO-KUHETHUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, Ta30BbIC€ 3aKOHBI, CBS3b CpPEAHEH KUHETUYECKOW HHEPruM TEIJIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOJOTHOM TeMIepaTypoil, MepBhIi 3aKOH TEPMOJMHAMHKHU; 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsiaa, 3akoH Kymona, 3akoH OMa, 3aKOHBl MOCIEAOBATENIBHOIO U
MApAJUIENBHOIO COCAUHEHUS NIPOBOJHUKOB, 3aKkoH JDxoyms—IJIeHna; npu 3TOM pas3nvyarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAKEHHE W YCIOBUS (TPaHMIIBI,
001acTi) IPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIE MTPUHIIUIIBI ACUCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3nuyaTth yCIOBUS X O€30MAaCHOTO MCIIOIH30BAHUS B MOBCEAHEBHOW KU3HU;

BBITIONTHATh JKCHEPUMEHTHI IO WCCIEAOBAHUIO (DU3MYECKUX SIBICHHA U MPOLIECCOB C
WCIOJIb30BAHMEM  TMPSMBIX, W KOCBEHHBIX HW3MEpPEHUH: TMpu ITOM  (QOpPMYIHPOBATH
npo0OieMy/3agady v THIOTE3y y4eOHOTO IKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 TIPEJIOKEHHOTO
000pynOBaHUs; TPOBOAUTH OTBIT U POPMYITUPOBATH BHIBO/IBI;



OCYILIECTBIISITh MpPSIMBbIE M KOCBEHHBIC H3MEpeHHs (U3NYECKUX BEIMYMH; TPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO W3MEPEHHS M HUCIOJb30BAaTh HM3BECTHBIE METOJbl OLIEHKH
IIOIPEIIHOCTEN U3MEPEHUN;

MCCIIEI0BATh 3aBUCUMOCTH MEXTY (PU3NUECKUMH BETMYMHAME C UCTIOIH30BAHUEM IPSIMBIX
M3MEPEHUI: MpPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PHUKCHPOBATH PE3YyIbTAaThl MOJIYYEHHOU
3aBHCUMOCTH (PU3MUYECKUX BETMYMH B BHJIE TAOJIUII U IPa(hUKOB, ENIaTh BEIBOJIBI 10 pe3yIbTaTaM
UCCIIEIOBAHUS;

coOmoaaTe mpaBmia OE30IacHOTO TpyAa IpH IMPOBEACHUU HCCIEAOBAaHHA B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-HCCIICAOBATENILCKOM W TPOEKTHOW  JEATENBHOCTH C
WCIIOJIb30BAHNEM H3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOPHOTO 00OPYIOBAHUS;

pemaTh pacy€THBIE 3aJaydl C SBHO 3aJaHHOW (U3UYECKOW MOJENBI0, HCIOIb3YS
(u3nyeckue 3aKOHbI ¥ MPUHIIMIIBI; HA OCHOBE aHAINM3a YCJIOBUS 337a4d BHIOMPATh PU3NYECKYIO
MOJENb, BBIAEHATh (U3MUECKHE BEIUYMHBI U (OPMYJbl, HEOOXOAMMBbIE i €€ pelIeHus,
MIPOBOJUTH PAacU€Thl U OLICHUBATh PEAIbHOCTH MOJyYE€HHOTO 3HaYeHUsI PU3NUECKON BEIUUNHBI,

pelaTh KaueCTBEHHBbIE 33Jayd: BBICTPAWBATh JIOTMUECKH HENPOTUBOPEUUBYIO IIEMOYKY
pacCy>KJIeHU ¢ OTIOPOM HA U3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS,

HCII0JIb30BATh IIPU PELIEHUH YUEOHBIX 3a]]a4 COBPEMEHHbIE NH()OPMALIMOHHBIE TEXHOJIOTUU
JUIS IOMCKA, CTPYKTYPUPOBAHUSI, THTEPIIPETALMU U IPECTABICHNS Y4eOHON U HAyYHO-TIOMYJIsIp-
HOM wMH(OpMalNK, TOJYYEHHOW U3 PA3JIMYHBIX HCTOYHHMKOB; KPUTHUYECKH aHaJIU3UPOBATH
MOJIy4aeMyto HH(POPMAIHIO;

MPHUBOANTH TPUMEPHI BKJIAZAa POCCHUCKUX M 3apyOCKHBIX YUEHBIX-(H3HKOB B pa3BUTHE
HayKH, 00bSICHEHHE IPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCI0JIb30BaTh TEOPETUYECKUE 3HAHUS IO GU3HKE B TIOBCETHEBHOM )KU3HU U1 OOecieueHus
0€3011aCHOCTH MpHU OOpaILIEHUN ¢ MPUOOPaMHU U TEXHUUECKUMH YCTPOHCTBAMH, Ul COXPAHEHUS
3JI0pOBbsI U COOJIIOJIEHHS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH Cpeie;

paloTaTh B rpyMIie ¢ BHIIOJIHEHUEM Pa3IMUHBIX COLMANIBHBIX POJICH, MIIaHUPOBaTh paboTy
IpYyIIBbl, palMOHAIBHO paclpelesaTh OO0A3aHHOCTH W IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTAaHJAPTHBIX CUTYaLlUsAX, aJCKBAaTHO OLCHMBATH BKJAJ KaXKJIOTO M3 YYAaCTHUKOB TPYIIbI B
peleHre paccMaTpuBaeMOi pOOIEMBI.

11 knacc

B nponecce n3ydenus kypca Gpusnku 06a30Boro ypoBHs B 11 kinacce ydeHUK HAyUUTCS:

JIEMOHCTPUPOBATh Ha MPHUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHMM COBPEMEHHOM
Hay4YHOH KapTHHBI MUDPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJOTMH, B IPAKTUYECKOH
NeATeNbHOCTH JIF0/IeH, LIeJIOCTHOCTh U €IMHCTBO (PM3MUECKOM KapTUHBI MUPa;

YUUTBIBATh TPaHULBl [PUMEHEHHs HW3YYEHHbIX (U3MUECKUX MOJENeil: TOUYeUHBIH
AJIEKTPUYECKUI 3apsi, 1y CBETA, TOUEYHbII HICTOUHUK CBETA, sIIEPHAsi MOJIENIb ATOMA, HYKJIOHHAs
MO/IeJIb aTOMHOT'O si/ipa MpH pelieHnH (pru3ndeckux 3a1ad;

pacrio3HaBaTh (pU3MUECKHE SBJIEHHUS (IPOLIECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKU U KBAaHTOBOW (PU3UKU:

B3aMMO/IEHCTBIE MAarHUTOB, AJICKTPOMAarHUTHasl UHIKLUs, 1eHCTBIE MarHUTHOTO IOJIS HA
IIPOBOJHUK C TOKOM M JBWXKYIIMHCS 3apsf], 3JIEKTPOMarHuUTHbIE KOJIEOAHUS U BOJIHBI,
IpSMOJIMHEIHOE  paclpoCTpaHEHHWE CBETa, OTPAXKEHHE, TMpesloMIeHHe, UHTephepeHIus,
midpakouss M HOJApU3alMsA  CBeTa, JAucHepcHs cBeTa; (oToaneKTpuueckuil s dexT
(poToadexT), cBeTOBOE NaBieHUE, BOSHUKHOBEHHME JIMHEMYATOrO CHEKTpa aToMa BOAOPOJA,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJilOaKTUBHOCTH;

ONMCHIBATh M3YYEHHbIE CBOMCTBA BEILECTBA (JIEKTPHUUECKUE, MAarHUTHbIE, ONTHYECKUE U
3JIEKTPOMArHUTHBIE ABJIEHHUS (IIPOIIECCHI), UCTIONbB3Ysl (PU3NYECKHUE BETUUHUHBL: SJIEKTPUUECKUH 3a-
psad, cwia TOKa, IEKTPUYECKOE HaNpsHKEHHE, 3JIEKTPUUECKOE COIPOTHUBIIEHUE, DPA3HOCTH
notenuanos, I/1C, paboTa Toka, MHAYKIUS MarHUTHOTO 1moJis, cuia Amrepa, cuia JlopeHia,
MHAYKTUBHOCTh KaTYIIKH, SHEPTHs AJIEKTPUYECKOTO0 M MAarHWTHOTO TOJIEH, MEepUoJ M 4acToTa
Kosie0aHUi B KOJIeOaTeIbHOM KOH- Type, 3apsi/i U CHJIa TOKA B IPOIIECCe TAPMOHUYECKUX DIIEKTPO-
MarHuTHBIX KoJjeOaHHi, (OKycHOe paccTOsSHME€ M ONTHUYECKas CHJIa JIMH3bI; TMPU ONUCAHUU



NPaBUIBHO TPAKTOBATh (U3WYECKUN CMBICT HCIOJIB3YeMbIX BEIMYMH, WX OOO3HAYCHUS U
€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME JAHHYIO (DU3MYECKYIO BEIMYHMHY C IAPYTUMHU
BEJIMYUHAMH;

ONKCBHIBATH HM3YYECHHBIE KBAHTOBBIC SBICHHS M TPOLECCHI, HCHOJB3YS (PHU3UUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTHsS U
uMIynbec (GOTOHA, TEPUOJ IMOJIypacnaja, SHEPTUs CBSI3M ATOMHBIX SJIEp; NpPU ONUCAHWUU
MPaBUIBHO TPAKTOBATh (U3WYECKUN CMBICT HCIIOJIB3YEMBIX BEIUYMH, HX OOO3HAYCHHS H
€IMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYHMHY C IAPYTUMHU
BEJIMYUHAMH, BBIYHCIISATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUYECKHE TPOLECCH M SIBICHHS, WCIONB3YS (U3NUYECKHE 3aKOHBI U
NPUHLIUIBL 3aKOH 3JEKTPOMAarHUTHOW HMHIYKLWHU, 3aKOH MPSIMOJIMHEHHOTO PaclpoCTpaHCHHS
CBETa, 3aKOHBI OTPAKEHHs CBETA, 3aKOHBI INMPEJIOMJICHUS CBETAa; ypaBHEHHE JWHINTEHHA st
dboTorddekTa, 3aKOH COXpAHEHHUSI YHEPTUU, 3aKOH COXPAHEHUS] MMITYJIhCa, 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsja, 3aKOH COXpaHEHHs MacCOBOTO 4YHCNA, TOCTynaTel bopa, 3akoH
paITMOaKTHBHOTO pacraja; TNpPU 3TOM pPa3NYaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BhIpaXEHHUE U YCIOBHS (IpaHuUllbl, 001acTH) IPUMEHUMOCTH;

OTIpENIeNATh HAIpaBJICHHE BEKTOpa WHAYKIIMM MAarHUTHOTO TIOJSl MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHe, CO3/1aBaeMOe IJIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJTHATh JKCIIEPUMEHTBHI TI0 HCCIENOBAHHIO (DM3WYECKUX SBICHUH W TPOIIECCOB C
WCTIOJIb30BAHUEM  TIPSMBIX, H KOCBEHHBIX HW3MEPEHHH: Tpu ITOM  (OPMYIHPOBATH
npooieMy/3a1avdy ¥ THIIOTE3Y YI4EOHOTO SKCTIEPUMEHTA; COOMPATh YCTAHOBKY M3 TIPEIJIOKEHHOTO
000pyIOBaHUS; TIPOBOJMTH OIBIT U JOPMYIUPOBATH BBHIBOIBI,

OCYILIECTBIISITh MPSMbIE M KOCBEHHbIE H3MEpeHUs (PU3NYECKUX BEIMYMH; TPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpEeHUs W HCMHOJIb30BaTh HM3BECTHBIE METOMbI OLIEHKU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCHOJIB30BAHUEM MPSIMBIX U3MEPEHUIA:
IIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOIH 3aBUCHUMOCTH
¢busznyeckux BeNWYMH B BUAE Tabmui W TpaduKoB, JAeiaThb BBIBOJBI [0 pe3ylbTaTaM
UCCIIeIOBAHUS;

coOnrofarth mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIEIOBAaHUI B paMKax
y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENBHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000pYI0BaAHMUS;

pemiath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (DU3MUYECKON MOJIeNblo, HUCHOJb3Ys
(u3nyueckue 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAIM3a YCJIOBUS 3a7a4u BHIOMpPATh GU3UYECKYIO
MOJENb, BBIACHATh (U3MYECKUE BEIUYMHBI M (GOpMYIbl, HEOOXOAWMBIE aisi €€ pelleHus,
MIPOBOJUTH PACUYETHI U OIICHUBATh PEAIbHOCTH MOJYyYEHHOTO 3HAaYeHUS (PU3NUECKON BETHMUNHBI;

pelaTh KauyecTBEHHBIC 3aJayd: BBICTPAWBATH JIOTHMUECKH HEMPOTUBOPEUUBYIO IIETIOYKY
paccyXJeHUl ¢ OOPON Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIOJIb30BaTh NIPU PEUICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIIHOHHBIE TEXHOJIOTUN
JUI TIOUCKA, CTPYKTYPUPOBAHUSI, THTEPIIPETALIMU U IPECTABICHUS YI1eOHOM U HAYYHO-TIOMYJIsIp-
HOM WH(pOpPMAaILMKU, NOJYYEHHOW U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH AaHAIU3UPOBATH
1oJIy4aeMyro HH(OopMaIuio;

OOBSICHATH NPUHLUIBI ASUCTBHS MalINH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB; pa3IndaTh
yCJIOBHS UX O€30MaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HM;

MPUBOANTH MPUMEPHI BKJIAZA POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUA TI0 (PU3HKe B MOBCETHEBHOM KU3HU JJIs1 00ecTieueHUs
6€30MacHOCTH MpHU 00pallleHUH ¢ MPUOOPaMH U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXpaHEHUS
3JI0POBBSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO MOBEACHUS B OKpYXKaroIlel cpejie;

paboTath B rpyIiie ¢ BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, MIaHUPOBATh PAbOTY
TPYIIBl, palMOHAIBHO paclpenesiaTh O00f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B



HCCTAHJAPTHBIX CUTyalUAX, aJACKBATHO OLCHUBATH BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIBI B
peLICHUE pacCMaTpUBaEMOM MPOOIIEMBI.

COJIEPXKAHUE YUYEBHOI'O TIPEJIMETA «®W3UKA» (BA3OBBIIl YPOBEHD)
10 knacc

Paznes 1. @u3uka 1 MeTOABI HAYYHOI0 IO3HAHUS

®usnka — Hayka o npupone. HayuHnele MeTOoIbl MMO3HaHUSA OKpyXkaromero mupa. Poib
SKCTIEPUMEHTA M TEOPUH B MPOIIECCE TO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pu3nyecKux siBI€HU W mpoueccoB. Hayuneie rumnoressl. Ousznyeckue
3aKOHBI U TeopuH. | paHUIIBI TPUMEHUMOCTH (pU3HYECKHX 3aKOHOB. [I[pHHIINIT COOTBETCTBHSL.

Ponp u Mmecto ¢usuku B (opMHUpPOBAaHMM COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

JlemoHCcTpanmu

Amnanorosble 1 IU(PPOBBIE U3MEPHUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE AATUUKU.

Paznen 2. Mexanuka

Tema 1. Kunemaruka. Mexanudeckoe amxeHHe. OTHOCHUTEIBHOCTh MEXaHHYECKOTO
nerokeHud. Cucrema orcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOpEHHE
MaTepuaIbHON TOYKH, WX MPOCKIIMH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMelIeHru 1
CJIO’KE€HHE CKOpOCTel. PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKCHUE.

I'padukn 3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHs, TYyTH U TEePEeMEIIeHUs
MaTepuaIbHON TOYKUA OT BPEMEHHU.

CBoboaHoOe masieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe paBwxeHue. J[BMKEHHE MaTepuagbHOM TOYKM IO OKPY)KHOCTH C
MOCTOSTHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAst CKOPOCTh. [leproa u yactora
oOpatenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue.; CiuoMeTp, IBUKEHUE CHAPSIOB,
LIETTHbIE U PEMEHHBIE MTEPEAAYN.

JeMoHCTparmu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUYECKUX XapAKTEPUCTUK JBUKEHHUS.

[IpeoOpa3oBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaIeHUSI.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

YueHnueckuil SKCepUMEeHT, TabopaTopHble padoTh:

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEX 1Y MYTAMH, IPOMACHHBIMU TEJIOM 32 MOCJIEI0BATEIbHbIE
paBHbIE IMIPOMEKYTKM BPEMEHM IPU PABHOYCKOPEHHOM JABMKEHUM C HAYaJIbHON CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenune nBUKEHUS IAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxka. [Tpunnun otHocurensHoctu I'anuines. Ilepssiii 3akon HeroToHa.

HNuepuuanpHble CUCTEMBI OTCUETA.

Macca tena. Cwia. IlpuHnmun cynepnosunmu cwil. Bropoit 3akoH Heroortona st
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3aKoH BceMUpHOro TsaroteHus. Cuna Tsoxectu. [lepBast kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosl, CKoJbxeHus, kauenus). Cuina tperus. Cyxoe Tpenue. Cuia
TPEHUSI CKOJIbXKEHUS U cuia TpeHus nokos. Koagoumuent tpenus. Cua conpoTUBIECHUS TpU



JBUKEHUU TeJa B )KUAKOCTH WIIM rase.

[ToctynaTensHOE U BpalaTeabHOE IBHKEHUE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CUJIbI OTHOCUTEIILHO OCH BpalieHus. [1imeqo cuiibl. Y CinoBus paBHOBECUS TBEPIOTO
Tena.

Texnuueckue ycmpoilicmea u npaKkmuiyeckoe npumeneHue: TOAIIUIHUKY, BUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

JlemoHCcTpanmu

SIBrieHME MHEPLIUH.

CpaBHeHue mMacc, B3aUMOJCHCTBYIONINX TEJI.

Bropoi1 3akon HeroTona.

Wsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHEHHUE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnosus paBHOBeCHs TBEPIOTO Tesla. Buibl paBHOBECHS.

Y4eHnuecKkui IKCIIepPUMEHT, J1abopaTOpHbIE PabOThI

N3yuenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YOPYIOCTH, BO3HHMKAMOIIMX B NPY)KHMHE U PE3MHOBOM
obpasrie, oT ux aedopmariuu.

HccnenoBanue ycnoBrid paBHOBECHS TBEPIOTO TENA, UMEIOLIET0 OCh BPAILICHHUS.

Tema 3. 3akoHbI coXpaHeHusl B MexaHuke. Mimnynbc MatepranbHOM TOUKH (TeNa), CHCTEMBI
MaTepUaJbHBIX ToueK. MMIynbCc cHUibl M H3MEHEHHE HUMIYJbca Teja. 3aKOH COXpaHEHHS
UMITyJbca. PeakTuBHOE IBHKEHHE.

PaboTa crnpl. MOIIHOCTE CHIIBL

Kunerndeckast sHeprusi MatepuajibHONW TOUKH. TeopemMa 00 WM3MEHEHWH KHHETHYECKOU
SHEPIuH.

[TorenumansHas sueprus. [loTeHmanpHas SHEPTHS yIPYro 1eGOopMUPOBAHHON TIPYKUHBI.
[ToreHumansHast SHEprys Tesia BOJIU3U MOBEPXHOCTH 3eMJIH.

[loreHumanpHble M HENOTEHUHMANbHbIE CHIIBL. CBsA3b pabOTHl HEMOTEHLHUAIBHBIX CHJI C
U3MEHEHHEM MEXaHWYECKOM HEPIrUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPrUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

Texunuueckue ycmpoucmea u npakmuieckoe npumereHue. BOJOMET, KONEP, NPYKUHHBINA
IIUCTOJIET, IBUKEHHUE PaKeET.

JeMoHCTparmu

3aKOH COXpaHEHHs UMITYJIbCa.

PeaktuBHOE nBMXKEHUE.

[lepexoa MOTEeHUMATBHON SHEPTUU B KUHETUYECKYIO U 00OpaTHO.

YdeHnueckuil 3KCrepuMeHT, J1abopaTopHble paboThI

N3yuenne aOCOJMIOTHO HEYNPYroro yjuapa ¢ IMOMOLIbI JBYX OJMHAKOBBIX HUTSIHBIX
MAasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CHUJIBI ¢ M3MEHEHHEM MEXaHMYECKOM »HEepruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MosekynspHasi pU3MKa M TEPMOAUHAMHUKA

Tema 1. OCHOBBI MOJEKYISIPHO-KMHETUYECKON TeopuH. (OCHOBHBIE TIOJOXKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM TEOpHM M UX OIBITHOE 00OCHOBaHUE. BpoyHOBCKOE IBHKEHHE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOJAECHCTBUS YacTHUIL BellecTBa. Mo/ienu CTpPOEHUs ra3os,
KHUJIKOCTEH U TBEPABIX TN U OOBSICHEHUE CBOMCTB BEIIECTBAa HA OCHOBE ATHX MoJeneil. Macca u
pa3Mepsl MoJiekyil. KonnuectBo Bemectsa. Ilocrosiunas ABoranpo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. Illkana remneparyp Llenscus.

Mopnens naeanpHoro rasa. OCHOBHOE ypaBHEHHME MOJIEKYJIIPHO- KHHETUYECKOW TEOpUn
uaeanbHOro raza. AOCOJIOTHas Temreparypa Kak Mepa CpeAHed KHHETHYeCKOH »Hepruu



TEIUIOBOTO BMKeHUs yactull ra3a. [[lkana remneparyp KensBruHa. ['a30Bble 3aKOHBI. Y paBHEHHE
MenneneeBa—Kianeiipona. 3akon Jlanerona. M3ompouecchl B uieaibHOM ra3e ¢ NOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpeAcTaBiIeHHUE H30IMPOLECCOB: HM30TEPMa, H30X0pa,
n3obapa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: TepMoMeTp, 6apoMeTp.

JlemoHCcTpanmu

OnbITHI, JTOKa3BIBAIONIME JUCKPETHOE CTPOCHHE BemecTBa, (Gotorpaduu MOJICKYI
OPraHU4YEeCKUX COCTUMHECHUMU.

OmnpiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJIECHUS ra3a Ha CTEHKH COCyAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHHOTO T'a3a, H30TPOIECCHI.

YyeHnueckui IKCIIEPUMEHT, J1a00paTopHbIe pabOTHI

Omnpenenenre Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE H3MepeHuidl oO0béma
KOMHATHI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. OCHOBBI TEPMOIMHAMUKHN

TepmonnHamuueckass cucteMa. BHYTpEHHSIST SHEpPrusi TEPMOJMHAMHYECKOW CHCTEMBI U
crioco6b! e€ n3meHenust. Konuectso te-

I0THl W pabota. BHYTpeHHSsT »HEprus OJHOATOMHOTO HWJIEaJbHOTO Tasza. Bumapl
TEIUIOTIEpeIadi: TEIUIONPOBOIHOCTh, KOHBEKIMS, W3JIy4eHHE. YJIeJdbHas TEeMI0EMKOCTh
BemecTBa. KoJmuyecTBo TEMIOTHI P TEIUIONEepeaaye.

[Tonsarue 06 aqnadbaraoMm nporiecce. [lepBrrit 3aKkoH TepMoanHaMuKH. [Ipumenenne mepBoro
3aKOHA TEPMOJMHAMUKY K H3ompoiieccaM. ['paduueckast uHTepnperanusi padoThl rasa.

Bropoii 3akoH TepmoanHamMuky. HeoOpaTuMocTh Mpo1eccoB B MPUPOIE.

Tennossie MammHbL. [IpuHITUTIBL T1eHCTBUS TEIUIOBBIX MaluH. [IpeoOpa3zoBaHus SHEPTUH B
teroBeix MamuHax. KIIJ[ temmoBoit mamumsbsl. [{ukn Kapuo u ero KIIJI. Dxosnorumueckue
pOoOJIeMbI TEINIO3HEPT €THKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npuMeHeHue. IBUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOJUIbHUK, KOHTUIIHOHED.

JeMoHCTparmu

W3meHenne BHYTpEeHHEW SHEpPruu Tejla MPU COBEPLICHUH pPAOOTHI: BBUJIET MPOOKU U3
OYTBLIIKM MOJ] ICMCTBHEM C)KATOTO BO3/yXa, HarpeBaHue »pupa B JaTYHHOU TpyOKe MyTEM TPeHHS
(BUIICOIEMOHCTpALIHSA).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OnpIT 1o aguabaTHOMY PaCHIMPEHUIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIE PabOTHI

N3mepenue ynenbHOU TEII0EMKOCTH.

Tema 3. ArperatHsie coctosiHusi BemectBa. ®azoBbie mepexojsl. [lapoobpazoBanue u
KoHJeHcanus. Mcmapenne u kumeHue. AOCONIOTHAs M OTHOCUTEIbHAS BIAXKHOCTH BO3yXa.
Hacwpimennsiii nap. YaensHas TemioTa mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyphbl KUIIEHUS
OT JIaBJICHUS.

TBépnoe teno. Kpucrammmueckue u amopgHbie Tena. AHM30TPOIHUS CBOMCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lnaBneHue u Kpucramumzauus. Y IeiabHas
TeruioTa muasneHus. Cyonumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.

Texnuueckue ycmpoucmea U npaKxmuyeckoe npumeHeHue: TUTPOMETP U ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOITYYECHHS] COBPEMEHHBIX MaTePUAIIOB, B TOM YUCJIE HAHOMATEPHAJIOB,
Y HaHO- TEXHOJIOTUH.



JlemoHCcTpanyu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu noHM>KEHHOM J1aBJICHUM.

CriocoObl M3MEpPEHUs BIAKHOCTH.

Habnronenue HarpeBaHus v IUIaBJICHUS KPUCTAUTMUECKOTO BEIIECTBA.
JleMOHCTpaius KpUCTaIOB.

YyeHn4yeckuil IKCIIepUMEHT, Tab0paTOpHbIE pabOTHI

1. 3MepeHue OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

PA3JEJI 4. DaexkTpoauHaMuKa

Tema 1. Dnexrpocraruka

OnekTpu3aiusi Tel. OIJeKTpuueckuil 3apsa. JlBa BuIa DIIEKTPUUECKHX —3apsijIoB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKU. 3aKOH COXPAHECHHS JIEKTPUUECKOTO 3apsijia.

Bzaumopneiicteue 3apsaoB. 3akoH Kymona. TodeuHblid  3iekTpUyecKud — 3apsn.
Onektpuyeckoe rmoje. HampsxEHHOCTh dIEKTpUYECKOTO TMojs. [IpuHIUN cymneprno3unuu
ANEKTPUUECKUX MoJieh. JIMHIN HanpsKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

PaboTa cuin anexrpocrarudeckoro moJst. [lorenman. Pasnocts notenmnuanos. [IpoBogHuku
Y TUDJICKTPUKH B DJIEKTPOCTATUUECKOM ToJIe. J[nanexTpudeckas IpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTtop. DIEKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOTO KOHEHCATOPA.

Texnuueckue ycmpoticmea u NpaKkmuyeckoe npumeHeHue. DIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIM
anmapar, CTpyWHBIA IIPUHTED.

JeMoHCTparmu

YCTpoHCTBO M MPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmopelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3MEKTPOCTATHYECKOM MOJIE.

DIIEKTpOCTaTUUYECKas 3alUTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTD AIEKTPOEMKOCTH IIJIOCKOTO KOHIEHCATOPA OT IUIOLIA/IM IIJIACTUH, PACCTOSTHUSA
MEXKy HUMH U IU3JIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

YueHnuecKui IKCIIEPUMEHT, JIabopaTOpHbIe PabOThI

1. I3mepenue 35eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [TocTosAHHBIN 25IEKTpUYECKHUI TOK. TOKU B pa3anyHbIX cpeliax

DNEKTPUYECKUNA TOK. YCIIOBUS CYLIECTBOBAHUS JIEKTPUUYECKOTIO TOKa. VMICTOYHMKM TOKa.
Cuia toka. [locTosSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DNeKTpuyecKoe CONIPOTHUBJICHHUE. VY nenbHOE CONPOTUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaAIEIbHOE, CMEIIAHHOE COEUHEHNE TPOBOIHUKOB.

PaGora snextpuyeckoro Toka. 3akoH J[xoyns—IJlenna. MOIHOCTh IEKTPUIECKOTO TOKA.

O/1C u BHYTpEHHEe CONPOTHUBIEHNE UCTOUYHKKA ToKa. 3akoH OMa /7Sl MOJTHOM (3aMKHYTO)
anekTpudeckoil nenu. Kopotkoe 3ambikaHue.

DNEeKTPOHHAs TPOBOJIMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTD CONPOTUBJIEHUSI METAJIIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX MMYYKOB.

[MonmynpoBoanuku. CoOCTBEHHass ¥ TpPHUMECHAas TMPOBOJAUMOCTH MOJIYIMPOBOTHUKOB.
CroiictBa p—Nn-niepexoa. [TomympoBoAHHKOBBIE TPHUOOPHI.

DIEeKTPUYECKUN TOK B paCTBOpaXxX M paciuiaBax 3JIeKTPOJIUTOB.

DNEKTPOIUTHYECKAs! JUCCOLMALMS. DIEKTPOIIHU3.

DneKkTpuyeckuil ToK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSITENbHBIN pa3psaa. MoJiHus.



[Ina3zma.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue. aMInepMeTp, BOJIbTMETP, PEOCTaT,
UCTOYHMKH TOKA, OHJIEKTPOHArpeBaTEeNbHbIE TNPHOOPHI, 3IEKTPOOCBETUTENBHBIE MPHOOPHI,
TEPMOMETP  CONpPOTHUBICHHS, BAaKyYyMHBIH  JHOJ, TEPMHUCTOPHI M  (POTOPE3UCTOPHI,
IIOJIYIIPOBO/IHUKOBBIH 1MOJ1, TaJIbBAHUKA.

JlemoHCcTpanmu

W3mepenue cuiibl TOKa U HANPSOKEHMSL.

3aBUCUMOCTh CONPOTHUBJICHUS IWJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIH
MIONIEPEYHOI0 CEYECHUS U MaTepuaa.

CMmeniaHHOE COeIMHEHUE POBOIHUKOB.

[Ipsmoe usmepenue DJIC. KopoTkoe 3aMblkaHUE TajbBaHUYECKOIO 3JEMEHTA U OLICHKA
BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTb CONIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB AIIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AyXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHOJIA.

Y4eHnueckui IKCIIEPUMEHT, J1abopaTOpHbIE pabOThHI

N3ydeHne cMeIaHHOrO COeTMHEHUS PE3UCTOPOB.

N3mepenne 3/]C ncroyHnKa TOKa M €ro BHYTPEHHETO COTIPOTUBIICHUS.

Ha6nronenue anexkrponusa.

MEXIIPEAMETHBIE CBA3U1U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHS B 10 Kjacce OCYIIECTBISETCS C y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvie noHamua, C6A3AHHbIE C USYUCHUEM MEMOO006 HAYUHOZ0 NOZHAHUAS
SIBJICHUE, HAy4yHbI (akT, TUmnore3a, (U3MYEecKas BEJIMYMHA, 3aKOH, Teopws, HaOI0/IeHUE,
HKCHEPUMEHT, MOIECIMPOBAHUE, MOJECIb, U3MEPEHUE.

Mamemamuka: perieHue CUCTEMbl ypaBHEHUH; TMHEWHas (QyHKLUs, apaboJa, runepoona,
uX rpaduku U cBOICTBA; TPUIOHOMETPUUYECKHE (PYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTaHT€HC;
OCHOBHO€ TPHUIOHOMETPHYECKOE TOXKIAECTBO; BEKTOPHl M HMX IPOEKUUU HA OCH KOOPAMHAT,
CJIO)KEHHE BEKTOPOB.

Buonozua: mexannueckoe BUKEHUE B )KUBOM mpupojae, muddysus, ocmoc, TerniooOMeH
KHMBBIX OPraHW3MOB (BHJIbl TEIUIONEPEIauH, TEIJIOBOE PABHOBECHUE), DJIEKTPUUECKUE SIBJICHUS B
YKUBOU IIpUPOJIE.

Xumusa: NACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHasi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJl, XUAKOCTEH U Ta30B, MIEKTPUYECKHUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAS JUCCOLUALNS, MaIbBaHUKA.

TI'eocpaghua: BnaxxHOCTb BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texnonozua: npeoOpazoBaHUe JBIXKEHUI C UCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIMIHUKY, HUCHOJIb30BAHWE 3aKOHA COXPAHEHUS HMMITyJbCca B TEXHHUKE (pakeTa,
BOJOMET U T. I.), IBUraTelb BHYTPEHHETO CrOpaHus, apoBasi TypOMHA, OBITOBOM XOJIOANUIBHUK,
KOHJUIIMOHEP, TEXHOJOTUM IIOJIyYEHUS CO- BPEMEHHBIX MAaTepUaloOB, B TOM YHUCIE
HAaHOMATEpUAJIOB, U HAHO- TEXHOJIOTHMH, IEKTPOCTATHYECKas 3alIUTa, 3a3€MJIEHUE DIIEKTPO-
npubopoB, KCEpOKC, CTpYWHBIN IIPUHTED, AJIEKTPOHArPEBATENBHbIE pudopHl,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, T'aJIbBAaHUKA.

10 xmacc (68 gacoB)
Tematnueckuit OcHOBHOE coziepKkaHne OcHOBHBIE BUBI AESITEIBHOCTU
0JI0K, TemMa yyYalmxcs
PA3/IEJI 1. DU3UKA U METOJIBl HAYYHOI'O ITIO3HAHMUA (2 u)




dusuka 1 MeTOIbI
HAay4YHOTO
no3HaHus (2 )

®dusrKa — Hayka O IpUPO/IE.
Hayunble MeToabI IO3HAHMS
OKpykatowero Mmupa. Posb
9KCIIEPUMEHTA U TEOPUU B
IpoLecce MO3HaHUsI IPUPOIBIL.
OKCIIEpUMEHT

B (hu3HKe.

MonenupoBanue Gpu3nIeCcKux
SIBJICHUH U npoueccoB. Hayuneie
runore3bl. u3nyeckue 3aKOHbI U
TeOopUH. I'paHUIIbI IPUMEHUMOCTH
¢uznueckux 3akoHoB. [IpuHIMI
COOTBETCTBUS.

Ponb u MecTo pusnku B
(hopMUpPOBaHNHU COBPEMEHHOU
Hay4HOW KapTHHBI MHpA, B
MPaKTUYECKON JESITETbHOCTH
JIOJEH.

Pabota B rpymnme no noJarotoBke
KOPOTKHX COOOIIEHUH O poJiu 1
MecTe (PU3UKU B PAKTHIECKOM
NEeITEeIbHOCTH JIOACH.

OcBoeHue OCHOBHBIX TPUEMOB
paboTsl ¢ udpoBoi T1abopaTopueit
no ¢uzuke

PA3JIEJI 2. MEXA

HUKA (18 1)

Kunematuka (5 )

MexaHndecKoe IBIKCHHE.
OTHOCHTENLHOCTh MEXAHHYECKOTO
nBmkenns. CrucreMa oTcuéra.
Tpaexropus.

[Tepemenienue, CKOPOCTh
(cpenmHsst CKOPOCTh, MTHOBEHHAS
CKOPOCTh) U YCKOPECHHE
MaTepuaabHON TOUKHU, UX
MPOEKIMU Ha OCU CUCTEMBI
koopauHat. ClokeHue
MePEMEIIICHUN U CII0KEHUE
CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE
MPSMOJIMHEHOE ABUYKEHHUE.
I'paduku 3aBUCHMOCTH
KOOpIMHAT, CKOPOCTH, YCKOPEHHUS,
NYTH U MIEPEMEILIEHUS
MaTepUaIbHON TOUKH OT BPEMEHH.
CBoboaHoOe majieHre. Y CKopeHue
CcBOOOIHOTO MaCHHUS.
KpuBonuHneitHoe aBUXKEHHUE.
JIBUKeHME MaTepUAIbHON TOUKHU
110 OKPY>KHOCTH C IOCTOSTHHOM 110
MOJYJIIO CKOPOCTBIO. YTJIOBas
CKOPOCTb, TMHEWHAsE CKOPOCTb.
[Tepuron u yacTora oOpaieHusl.
LenTpocTpemurenbHoe
YCKOPEHUE

IIpoBeneHue sKCIIepuMEHTa:
W3y4YEeHHE HEPAaBHOMEPHOTO
JIBUKEHUSI C LIEJIBIO OMPENCTICHUS
MTHOBEHHOM CKOPOCTH;
HCCJICIOBAHNE COOTHOIIICHUS
MEXKYy YTSIMHU, MPOUICHHBIMHU
TEJIOM 3a IOCJIeJOBATEIILHBIC
paBHBIE TPOMEKYTKH BPEMEHU MPHU
PaBHOYCKOPEHHOM JBHKEHUU C
HayaJbHOUW CKOPOCTHIO, PAaBHOM
HYJIIO; U3YYCHUE JBUKCHUS IapuKa
B BSA3KOH xunkoctu. O0bsICHEHNE
OCHOBHBIX ITPUHIIUIIOB ACHCTBUS
TEXHUYECKUX YCTPOMUCTB, TAKUX
KakK: CIIUIAOMETP, LIECMHbIC U
pEeMEHHBIE TIepeauu ABWKECHUS; U
yCIOBUHN UX 6€30MacCHOTO
HCIIOJIb30BaHUS B IIOBCEIHEBHOM
JKU3HMU.

Pemenue pacu€THbIX 3a/1a4 ¢ IBHO
3aJIaHHON (PU3UIECKOU MOJICTIBIO C
HCITIOJIb30BaHUEM OCHOBHBIX
dbopMyn KHHEMATUKH.

[TocTpoenue u aHanus rpadukoB
3aBHCHMOCTEH KHHEMaTUUECKHUX
BEJIMYUH OT BPEMEHH.
Pacno3znaBanue ¢puznyeckux
SBIIEHUH B y4eOHBIX OTIBITAX U
OKpY>KarolleH )KU3HU: PABHOMEPHOE
Y PaBHOYCKOPEHHOE
MPSIMOJIMHEITHOE IBUYKEHUE,
CcBO0OOIHOE TIaJICHHE TEJI, IBIKCHUE
10 OKpykHOCTH. Onricanne




MEXaHHUYECKOTO JIBUKEHUS C
UCTIOJIb30BAHUEM (PU3HUECKIX
BEJIMYMH: KOOPAWHATA, yTh,
HepeMelIeHUe, CKOPOCTb,
YCKOpEHHE.

Pabora B rpynnax npu
IUTAHUPOBAHHH, TIPOBEJICHUH U
UHTEPIPETALNN PE3yIbTaTOB
OTIBITOB M aHAIIN3E
JIOTIOJTHUTEIILHBIX UCTOYHHUKOB
UH(POpMAIINH TI0 TEME

Hunamuxa (7 1)

[IpuHIHIT OTHOCUTENBHOCTH
lNanmnes. [lepBb1it 3aK0H
Hprorona. MuepuunanbHbie
CUCTEMBI OTCUETA.

Macca Tena. Cuna. [IpuHumn
cyneprno3uinuu cui. Bropoit 3akoH
Herotona aiga matepuanbHON
Touku. Tpernii 3axkoH HproToHa
JUTSl MAaTEPUATIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUSL.
Cuna tsoxectu. [lepBas
KOCMHYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec
tena. Tpenue. Bunbl TpeHus
(TIOKOS$1, CKOJIBKCHHSI, KAUCHHS ).
Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIbKEHUS U CHIIa
TpeHus nokos. KoshdunmeHr
TpeHusi. Cuiia COnpOTUBIICHUS ITPU
JBUKEHUHU TE€JIa B KUAKOCTH WIN
rase.

[TocTynarensHO€ U BpalaTeibHOE
JBUKEHHE a0COTIOTHO TBEPAOTO
Tena.

MOMEHT CuiIbl OTHOCUTEIIBHO OCH
BpaieHus. [lineqo cunsl. YcenoBus
paBHOBECHS TBEPJIOTO Tea

IIpoBeneHue sKCIepuMEHTa:
HCCIIeTOBAHUE 3aBUCHMOCTH CHJT
YIOPYrOCTH, BO3HUKAIOIINX B
NpYyXKHHE U PE3UHOBOM oOpa3siie, OT
ux nedopmanuu; u3ydeHue
JIBUKEHUS OpYyCKa M0 HAKIIOHHOM
MJIOCKOCTH; UCCIICIOBAHNE YCIOBUM
paBHOBECHS TBEPAOTO TEIA,
HMMEIOIIETO OCh BpaICHHUS.
OOBsCHEHNE 0COOESHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JIBUXKEHUS,
CBOOOIHOTO MaJICHUS TEI,
JIBUKEHUSI IO OKPY>KHOCTH Ha
0CHOBe 3akoHOB Hbl0TOHA, 3aKOHA
BCEMHUPHOTO TSATOTCHHUS.
OOBsiCHEHE OCHOBHBIX ITPUHITUTIOB
JICUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKHX KaK ITOIIINITHUKH.
OObBsCHCHUE IBUKCHUS
MCKYCCTBEHHBIX CITyTHUKOB.
Pemenne pacu€THbIX 3a/1a4 ¢ IBHO
3aJIaHHON (PU3UYECKOH MOJICTIBIO C
HCIO0JIb30BaHUEM OCHOBHBIX
3aKOHOB U (OPMYIT TUHAMUKHU.
Pacno3naBanue ¢puznyeckux
SBIIEHUH B y4eOHBIX OTIBITAX U
OKpYXKaIOIEeH KU3HU: UHEPIIHS,
B3aUMOJICHCTBHE TEII.

Ananu3 GU3NYECKUX MPOIIECCOB U
SIBJIECHUM C UCIIOJIb30BAaHUEM
3aKOHOB U IIPUHIIUIIOB: 3aKOH
BCEMUpPHOTO Tsrotenus, [, I1 u 111
3aKkoHbl Hpl0TOHA, MpUHIIMTT
CYINEPIIO3UIUU CUJI, IPUHIUIIT
PaBHOIIPABHOCTH MHEPLIMAIIbHBIX




CUCTEM OTCYETA

3aK0HBI
COXpaHEHUS B
MEXaHUKeE

(64)

NMnynbc MaTepranbHONW TOUKH
(Tema), cucTeMbl MaTEPHATBHBIX
To4eK. IMITysIbC CHUITBI 1
W3MEHEHUE UMITYJIbCa Tella. 3aKOH
COXpaHEHUsI UMITYJIbCA.
PeaktuBHOE IBIKEHUE.

PaGota cuibl. MOIIHOCTE CHIIBI.
Kunernueckas sneprus
MarepuaibHO# Touku. Teopema 00
W3MEHEHNH KMHETUYECKOU
SHEPTUH.

[ToreHunanpHas sHeprus.
[loTreHunanpHas 3HEPrus ynpyro
ne(OPMUPOBAHHON MPYKUHBI.
[loreHunanpHas sHeprus Tena
BOJIM3H MOBEPXHOCTH 3EMIIH.
[loreHunanpHbIE U
HEeMoTeHIMaIbHble CUIIbl. CBA3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHUEM MEXaHUYEeCKOMN
SHEPTrUM CUCTEMBI T€J. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPTUH.

Ynpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

IIpoBeneHue sKCIIepuMEHTa:
n3ydeHue abCOIOTHO HEYIPYTroro
yaapa ¢ TOMOIIBIO ABYX
OIMHAKOBBIX HUTSAHBIX MAaATHHUKOB,
HCCJIEI0BaHUE CBSI3H PAOOTHI CHJIBI
C U3MEHCHHEM MEXaHMISCKOM
SHEPTHH Tella Ha IPUMEPE
pacTsKEHUS PE3MHOBOTO KI'yTa.
Pemenne pacu€THBIX 3a7a4 C SBHO
3aIaHHON (PU3UIECKON MOJICIIBIO C
HCI0JIb30BaHUEM OCHOBHBIX
3aKOHOB ¥ OPMYJT TUHAMUKH

Y 3aKOHOB COXPAaHCHHS.

Pemenne kauecTBEHHBIX 3a/1a4 C
OTIOPO# HA U3yUEHHBIE B pa3jieie
«MexaHuKa» 3aKOHbI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUA.

Omnucanre MEXaHUYECKOTO
JBHOKEHUS

C UCIOJIb30BaHUEM (PH3UUYECKUX
BEJIMYMH: UMITYJIbC Tela,
KUHETHUYecKasi SJHEepTus,
MOTEHIIUAaIbHAs SHEPTUs,
MexaHu4eckasi padora,
MEXaHHYeCKast MOIITHOCTb.

Ananu3 GU3NYECKUX MPOIIECCOB U
SIBJICHUM C MCIIOJIb30BAHUEM 3aKOHA
COXpaHEHUS MEXaHUUYECKOI
DHEPTrUH, 3aKOHA COXPAHECHUS
UMITyJIbCA.

OObsicHeHrE OCHOBHBIX MTPUHIIUIIOB
JEHCTBUS TEXHUYECKHUX YCTPOUCTB,




TAaKUX KaK: BOJOMET, KONIEP,
IIPYKUHHBIN ITUCTOJIET.
OObscHEHNE ABUKEHUSI PAKET C
OTIOpOY Ha M3y4YCHHBIC (PU3HUECKUE
BEJIMYMHBI U 3aKOHBI MEXaHUKHU.
Hcnonp30BaHue NpU NOATOTOBKE
COOOIIEeHN O MPUMEHEHHH 3aKOHOB
MEXaHHUKH COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTUH JUIs
10- UCKa, CTPYKTYPUPOBAHUS,
MHTEPIIpETAlMM U IPEICTaBICHUS
uH(pOpMaLUY, KPUTHUECKUN aHAIIN3
noJiydyaeMoi HHpopmamu

PA3JIEJI 3. MOJIEKVJISIPHAS ®U3MKA 1 TEPMOJVMHAMUKA (24 4)

OCHOBEI
MOJIEKYJIIPHO-
KHHETHYECKOH
TEOpUHU

(9 4)

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M
Teopuu. bpoyHOBCKOE ABMKEHUE.
Hudody3us. Xapakrep IBUKEHUS
Y B3aUMOJICHCTBHUS YaCTHI]
BelecTBa. Mojenu cTpoeHus
ra3oB, KUIKOCTEH U TBEPABIX TEI
1 00BSICHEHHE CBOICTB BEIIECTBA
Ha OCHOBE 3TUX Mojeleil. Macca
Mosekyi. KonnuecTBo BemecTsa.
[Tocrostnnas ABoraapo. TemnmoBoe
paBHOBecue. Temneparypa u eé
n3Mepenue. [llkana remmneparyp
Ienscus. Moaens uaeanbHOTO
raza. OCHOBHO€ ypaBHEHHUE
MOJIEKYJISIPHO-KNHETUYECKOU
TEOPHUU UIECATBHOTO ra3a.
AOGcomoTHas TemrepaTypa Kak
Mepa cpelHe KHHETUYECKOM
SHEPIUH TEIUIOBOTO JBUKEHUS
4yacTHI ra3a. ['a30BbIe 3aKOHBI.
YpaBHenue MeHieneeBa—
Kianeiipona. 3akon /[lanpToHa.
N3onponeccel B UA€aIbHOM ra3e ¢
MOCTOSIHHBIM KOJINYECTBOM
BemiectBa. [ paduyeckoe
MPEICTABICHUE U30IIPOLIECCOB:
U30TepMa, U30X0pa, u306apa

IIpoBeneHue sKCIIepUMEHTA:
oTpe/ieTIeHne MacChl BO3IyXa B
KJIAaCCHOM KOMHATe Ha OCHOBE
HU3MEPEHHI 00hEMa KOMHATHI,
JABJICHUS U TEMITEpaTyphl BO3TyXa
B HEH; MCCIIeIOBAHNE 3aBUCHMOCTH
MEXTy TTapaMeTpamMu COCTOSTHHS
pa3pexeHHOTO Ta3a.

OObsicHEHE OCHOBHBIX MTPUHITUTIOB
JIEWCTBUN TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: TEPMOMETP U OapoMeTp;
1 yCIIOBUM UX 0€30TacHOTO
HCIOJIb30BaHUS B IIOBCEAHEBHOM
KU3HHU.

PacniosnaBanue pusndyeckux
SIBJICHUH B y4COHBIX OTIBITAX U
OKpY Karomen xu3uu: nuddysus,
OpOYHOBCKOE JBHKEHHE.
Omnucanye TEIJIOBBIX SBJICHUM C
HCITOJIH30BaHUEM (PU3NUYECKUX
BEJIMYHMH: JAaBJICHUE ras3a,
TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEpTrus
Xa0THYECKOTO ABMKEHUS MOJIEKYII,
CpeHEeKBaIpaTUYHas CKOPOCTh
MOJIEKYJI.

AHanmu3 pU3NIECKHX MPOIECCOB U
SIBJIECHUM C UCIIOJIb30BAaHUEM
MOJIEKYJISPHO-KUHETUUECKOU
TEOPHUU CTPOEHUS BEILECTBA,
ra30BbIX 3aKOHOB, CBSI3U CpEIHEH
KMHETHUYECKOM SHEPTUU TETIOBOTO
JBUKEHUS MOJIEKYJ C a0COIOTHOM
TEMIIEPATypPOH.

Pemenue pacu€rHbIxX 3a/1a4 ¢ IBHO
3a/laHHOM (PU3UUECKON MOJIENBIO C
HCII0JIb30BAHUEM OCHOBHBIX
nonoxxeauit MKT, 3akoHOB u




dbopMyI MOJIEKYIISIPHOH (PU3UKH.
Pabora B rpynnax npu
IUTAHUPOBAHHH, IPOBEJICHUH U
UHTEPIpETaLNU Pe3yabTaToOB
OTIBITOB M aHAJIN3E
JIOTIOJTHUTEIILHBIX UCTOYHUKOB
uHPOpPMALINIHU TI0 TEME

OcHOBBI TepMoauHamMuyeckasi cucrema. IIpoBeneHnE yHEHHYECKOTO

TepMOIUHAMUKKN | BHyTpeHHss1 sHeprust AKCIIEPUMEHTA: U3MEPEHUE

(10 ) TEPMOJAVMHAMUYECKON CUCTEMBI U | YAEIbHOM TEIUIOEMKOCTH BEILIECTBA.
crocoOBI €€ N3MEHEHHS. OObscHEHNE OCHOBHBIX IPUHIIUIIOB
KonunuectBo Temnots! u padoTa. JICCTBHSI TEXHUYECKUX YCTPOUCTB,
BuyTtpennsis sHeprus oJ1Ho TaKUX KaK: JBUTATEIh BHYTPEHHETO
aTOMHOTO MJI€aJIbHOTO Ta3a. Buabl | cropanusi, ObITOBOM XOJIOUIHHUK,
TeIUIONEepeaun: KOHJIMIIUOHED; U YCIIOBHM MX
TEIIONPOBOJHOCTh, KOHBEKIIHS, 0€301acHOTO UCITOJIH30BAHUS B
u3NydyeHue. Y ienbHas MOBCETHEBHOMN KU3HHU.
TEINIOEMKOCTD BEILIECTBA. Ornrcanne U3y4eHHBIX CBOMCTB Tell
KonuuecTBo TeruioTs! npu Y TETJIOBBIX SIBICHUM C
TeIuionepeaaye. WCITOJIHb30BaHUEM (PU3UUECKUX
TTousarue 00 agnabaTHOM BEJIMYMH: JaBJICHHUE ras3a,
nporecce. [lepBrlii 3ak0H TEMIIepaTypa, KOJIUYECTBO
tepmoanHamMuku. [IpumeHnenue TETJIOTHI, BHYTPEHHSISI DHEPT U,
MIEepPBOro 3aKOHA TEPMOJIMHAMUKHN | paboTa rasa.
K u3onpoueccam. ['paduaeckas Pemienue pacu€THbIX 3a/1a4 ¢ IBHO
HWHTEpIpeTaIus paboThl rasa. 3aJIaHHON (PU3UIECKOHN MOJICTIBIO C
Bropoii 3akoH TepMOAMHAMUKH. HCII0JIb30BAHUEM OCHOBHBIX
Heob6parumocTth mporieccoB B 3aKOHOB ¥ (OpMYIT
MIpUPOJIE. TepMOIuHAMUKU. Pemienue
TemoBbie Mamuubl. [IpuHIUTBL KayeCTBEHHBIX 3a/1a4 C OMOPOil Ha
JEMCTBUS TEIIOBBIX MAIIIMH. U3yYEHHBIE B pa3jiene
[IpeoOpa3oBanust SHEPTUU B «MoumnekynspHas puznka u
TeroBeIX MammHax. KIT/ TEPMOJANHAMHUKA» 3aKOHBI,
teruioBoi MamuHbl. Hukin KapHo | 3akoHOMepHOCTH U pU3NUYecKue
u ero KIIJI. Oxonorunueckue SIBIICHUS.
pOOJIEMBI TETJIOPHEPTETHKU Pabora B rpymnmnax npu aHanuse

JOTIOTHUTEIbHBIX HCTOYHUKOB
uH(pOpPMAIIUU IO TeMe

ArperatHblie [TapoobOpazoBanue u [TpoBenenue s3KciepuMeHTa:

COCTOSIHUS KoHJeHcauus. Mcnapenue u U3MEpEeHNE OTHOCUTEIbHON

BEIIECTBA. kureHue. AOCONIIOTHAS U BIIQ)KHOCTH BO3/yXa.

®dazoBbIE OTHOCHTEJIbHASI BIAKHOCTh OObscHEeHrEe OCHOBHBIX MTPUHIIUIIOB

nepexo sl (5 1)

BOo3ayxa. Hacelmennsii nmap.

VY nenbHas Tennora
napoo0Opa3zoBaHMs. 3aBUCHUMOCTb
TEMIIEpaTyphl KUIIEHUS OT
JaBiieHus. TBEproe Teno.
Kpucrannuueckue u amopgHbie
Tena. AHU30TPONUS CBOMCTB
KpucTaynoB. Kuaknue KpucTaibl.
CoBpemeHHbIE MaTepUalIbI.
[InaBieHue U KpucTauIM3ausl.

JIEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKMX KaK: TUTPOMETP U
MICUXPOMETP, KaJJOPUMETP; U
yCIOBUH UX O€30TaCHOTO
HCIO0JIb30BaHUS B IOBCEIHEBHOM
Ku3HU. OnyrcaHue NPUHIIUIIOB
MOJTY4YEHHUS] COBPEMEHHBIX
MaTepuaioB, B TOM YUCIIE
HaHOMaTepHa- JIOB.

Pemenue pacu€THbIX 3a/1a4 ¢ IBHO




VY enpHas TENI0TA NJIABICHHUS.
Cybnmumarusi.
YpaBHEHHE TEIUIOBOTO OamaHca

3aIaHHOM (PU3UIECKON MOJICIBIO C
UCTIOJIb30BAHUEM YPaBHEHHS
TEIUIOBOTO OajaHca.

Pemenne kauecTBEHHBIX 3a7a4 C
OIIOPOM HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBIICHHS TIO TEME.

PacnosnaBanue gusmuecknx
SIBIICHHUI B y4EOHBIX OMBITAX U
OKpYKaromen Xu3Hu: aedopmanus
TBEP/IBIX TEJ, HATPEBAHUE U
OXJIaKJICHUE TeJl, U3MEHEHHE
arperaTHBIX COCTOSIHUHN BEIECTBa U
00BsICHEHUE UX Ha OCHOBE 3aKOHOB
1 GopMyJ MOJIEKYJIIPHON (PU3UKH.
Hcnonb3oBanue nHGOPMALIMOHHBIX
TEXHOJIOTHH JIJIS IIOMCKa,
CTPYKTYpHUPOBAHHUS,
WHTEPIPETAINN U TTPEICTABICHHS
UH(POPMAIINH TIPH TTOATOTOBKE
COOOIIEeHNH O MPUMEHEHHH 3aKOHOB
MOJIEKYJIIPHOH (PU3UKH U
TEPMOJMHAMHKH B TEXHUKE U
TEXHOJIOTUSIX

PA3JIEJT 4. DJIEKTPOIAMHAMMUKA (22 u)

DJIEKTpOCTaTHUKA
(10 9)

DIeKTpu3anus Tell.
DIeKTpUYecKuil 3apsia. /IBa Buaa
AJIEKTPUYECKUX 3apsi0B.
[IpoBOAHUKH, TUATEKTPUKUA U
MOJIYNPOBOIHUKU. 3aKOH
COXpPAaHEHUS IEKTPUUYECKOTO
3apsja.

B3aumoperictBue 3apsiioB. 3aKoH
Kynona. Toueunsbrit
AJIEKTPUUECKUI 3apsil.
DJIEKTPUYECKOE TOJIE.
Hanps:kEHHOCTB 3IIEKTPUUECKOTO
noss. [Ipunuun cyneprno3unuu
3IIEKTPUUECKUX Noyeu. JInanum
HaNpsHKEHHOCTH AJIEKTPUUYECKOTO
TTOJIAL.

PaGota cui 31eKTpoCTaTUYECKOro
nond. ITorennman. Pa3HocTh
MMOTCHIINAIOB.

[IpoBOAHUKHM U AUDIIEKTPUKH B
3JIEKTPOCTATUYECKOM II0JIE.
Jusnextpuueckas
MPOHUIIAEMOCTb.
OnexrpoéMkocTs. Konnencarop.
DIEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCaTopa. DHeprus
3apsKEHHOTO KOHJICHCATOpa

[IpoBeneHune skcnepuMeHTa:
A3MEPEHUE EKTPOEMKOCTH
KOHJIEHCATOPA.

OObscHEeHrEe OCHOBHBIX TPUHIIUIIOB
JICUCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUM, TAKUX KaK:
3JEKTPOCKOII, JIEKTPOMETD,
3JEKTPOCTaTHYECKas 3aINTA,
3a3eMJIEHHE AIIEKTPOIIPUOOPOB,
KOH/JIEHCATOP, KOMUPOBAJIbHBII
anmnapar, CTpyMHbIA IPUHTEDP; U
yCIOBUH UX O€30MacCHOTO
MIPUMEHEHHUS B IPAKTUYECKOMI
JKU3HU.

Pewienue pacy€THbIX 3a/1a4 C IBHO
3aJaHHOM (PU3MYECKON MOJIENBIO C
MCII0JIb30BAHNEM OCHOBHBIX
3aKOHOB U (opMyIl
AJEKTPOCTATUKH.

Pelenne kauecTBEHHBIX 3314 C
ONOPOI HAa U3YUEHHBIE 3aAKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SBJICHUS TI0 TEME
«QnekTpocratukay. Pacno3naBanue
bu3nUecKux SBICHUNA B y4eOHBIX
ONBITAX U OKPYKAIOUIEH KU3HU:
AJIEKTPU3aLUsS TEJl, B3aUMOJICHCTBUE




3apsI0B; M OOBSICHEHUE X Ha
OCHOBE 3aKOHOB U (hopMyI
AJIEKTPOCTATUKH.

Onucanue U3y4eHHbIX CBONCTB
BELIECTBA U AIEKTPUUECKUX
SIBJIEHUM C UCIIOJIb30BAHUEM
(U3UYECKUX BEIIMUNH:
AIEKTPUYECKUM 3apsif,
HaINPsKEHHOCTD JIEKTPUYECKOTO
110JIs1, IOTEHIMAJ, Pa3HOCTh
MMOTEHLIHUAIOB, dJIEKTPOEMKOCTB.
AHanu3 pU3NYeCKuX MpoLeccoB U
SIBJIEHUW C UCTIOJIb30BAHUEM
($U3HUYECKUX 3aKOHOB: 3aKOH
COXPAHEHHUS EKTPUYECKOTO
3apsaa, 3akoH Kynona.

PaGora B rpynnax npu ananuse
JOTIOTHUTEIbHBIX HCTOYHUKOB
nH(pOpPMAaLIUU U TIOATOTOBKE
COOOIIEHNH O MPOSBIIEHUN 3aKOHOB
3JEKTPOCTATHKHU B OKPYXKAOIIEH
JKU3HU U TIPUMEHEHUH UX B
TEXHHUKE.

ITocTossHHBIH
BIEKTPUYECKUI
TOK. TOKH B
Pa3IUYHBIX
cpenax (12 1)

DIJIEKTPUYECKUI TOK. Y CIIOBUS
CYILLIECTBOBAHUS DJIEKTPUUYECKOTO
toka. Mcroununku Toka. Cuia
TOoKa. [I0CTOSIHHBIN TOK.
Hanpsioxenue. 3akon Oma ams
ydacTKa LENu.

DIEKTPUYECKOE CONPOTUBIICHUE.
VY nenbHOE CONpPOTUBIICHUE
Beectra. [locinenosarensHoe,
napajuieIbHOE, CMEIIaHHOE
COEIMHEHUE MPOBOJHUKOB.
PaGora snexTpuyeckoro Toka.
3akoH Jlxoyns—Jlenua.
MOoUIHOCTb 3JEKTPUYECKOTO TOKA.
O/1C u BHyTpEeHHEE
CONIPOTHBIIEHUE UCTOYHHMKA TOKA.
3akon Oma 1 OJIHOH
(3aMKHYTOM) 3IIEKTPUYECKON
uenu. Kopotkoe 3aMbIkaHue.
DNEeKTpOHHas MPOBOJAUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTD
CONIPOTHUBIICHUS METAIIJIOB OT
TEMIIepaTyphbl.
CBepXpoBOAUMOCTb.
DIEKTPUYECKUN TOK B BaKyyMe.
CBoOIICTBA AIIEKTPOHHBIX MTyYKOB.
[MomynpoBoauuku. CoOCTBEHHAS U
MIPUMECHAs POBOAUMOCTD
MOJTYITPOBOIHHUKOB.

[IpoBeneHune skcepruMeEHTa:
M3Y4EHUE CMENIaHHOTO COEIMHEHHUS
pe3uctopos; usmepenue IJC
HMCTOYHHMKA TOKA ¥ €r0 BHYTPEHHETO
COTPOTHBIICHUS; HAOIIOICHHE
3JEKTPOJIN3A.

OObscHEeHrEe OCHOBHBIX TPUHIIUIIOB
JICUCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTHUM, TAKUX KaK:
aMIiepMeTp, BOJIbTMETP, PEOCTaT,
HMCTOYHHMKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIE PUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BAKYYMHBIN U0, TEPMUCTOPHI U
boTOpE3UCTOPHI,
MOJIYIPOBOIHUKOBBIN IHOJ,
rajgbBaHUKA; U YCIOBUN UX
0€e3011acCHOTO MPUMEHEHUS B
MIPAKTUYECKOW )XU3HU. Perenue
pacu€THBIX 3a/7a4 C SIBHO 3aJJaHHOI
¢du3nveckoil MoseNnbIo ¢
MCIIOJIb30BAHNEM OCHOBHBIX
3aKOHOB U ()OPMYJ TEMBI
«IIoCTOAHHBIN MIEKTPUIECKUI
TOK».

PacnioznaBanue puznyeckux
SBIICHUH B y4eOHBIX OTIBITAX U
OKPYKAIOILIEH KU3HHU:




CaoiicTBa p—N-nepexoja. AJIEKTPUYECKAsI IPOBOIUMOCTb,

[MosryrpoBOAHUKOBBIE TIPUOOPEI. TEIUIOBOE, CBETOBOE, XMMHUECKOE,
DIEeKTPUYECKUM TOK B paCTBOpaxX | MarHUTHOE JACHCTBUS TOKa. AHAIU3
U pacIjiaBax JIEKTPOJIUTOB. NIEKTPUYECKUX SIBJICHUN U
DNEeKTPOIUTHYECKAS IIPOLIECCOB B LIETISIX OCTOSIHHOTO
Jcconuanus. JNeKTPOIIn3. TOKa C MCII0JIb30BAaHUEM 3aKOHOB:
DneKTpUYeCKuil TOK B razax. 3aKkoH OMa, 3aKOHOMEPHOCTH
CamocTosATenbHbIN U MIOCJIEZIOBATEIBHOTO U
HECaMOCTOSITENIbHBIN pa3ps. NapauIeJIbHOTO COEANHEHUS
Momnnus. ITnazma. IIPOBOJIHUKOB, 3aKOH /[xoymss—
Jlenna.

Onucanune U3y4eHHbIX CBONCTB
BEILIECTB U JIEKTPUUECKUX SBJICHUN
C UCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIEKTPUUYECKUH 3apsij,
CHUJIa TOKA, DJIEKTPUUECKOE
HaNpsDKEHUE, SJIEKTPUUECKOe
COMPOTHBIIEHUE, PA3HOCTb
notenimanos, DJIC, paboTa Toka,
MOIIHOCTb TOKA.

Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTHI JIJIS IIOMCKa,
CTPYKTYpUPOBaHHSI,
MHTEPIIPETALMY U IPEICTABICHUS
UH(pOpMaLUU NPHU MOATOTOBKE
COOOLIECHUH O IPUMEHEHNH 3aKOHOB
IIOCTOSIHHOTO TOKA B TEXHUKE U
TE€XHOJIOTUSIX.

PE3EPB (2 u)

11 knacc

Pasznea 4. DiiekTpoauHaMHuKA

Tema 3. MaruuTHO€ MoJie. DIEKTPOMAarHuTHAs MHIYKIIUS

[TocrositHHple MarHuThl. B3ammopelcTBME NOCTOSHHBIX MarHUTOB. MarHuTHOE MOJe€.
Bekrop marautHoM uHaykiuu. [I[puHIUI Cyneprno3uiiui MarHuTHBIX Mojieid. JIMHUM MarHUTHOM
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTHOe mojie MPOBOJHHUKA ¢ TOKOM. KapTuHa JIMHMM MHAYKUMHW MAarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrmepa, €€ MOyJIb U HalpaBIICHUE.

Cuna JlopeHua, e€ Moaylb M HampaplieHHE. JIBMKEHUE 3apsyKEHHOM YacTHULIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SIBnenue snexkTpoMarHUTHOM MHAYKUUH. IloTox BekTOpa MarHmTHOM uHAYKIMH. DC
WHIYKIUU. 3aKOH 3JIEKTpOMarHuTHOM unaykuuu dapazes.

BuxpeBoe nsnektpuueckoe mnosie. IJ[C MHAYKUMM B NPOBOJHHUKE, JABMXKYIIEMCS
MOCTYMATENbHO B OJJHOPOJAHOM MAarHUTHOM TIOJIE.

IIpasuiio Jlenna.

NunyktuBHOCTh. SBNeHne camouHaykuuu. I/JC camMOMHAYKUMH. DHEPrusi MarHUTHOTO
TMOJIS1 KATYILIKH C TOKOM.

DNEKTPOMAarHuTHOE MOJIE.

Texnuueckue ycmpoticmea u npaKkmuyeckoe npumeHeHue: TIOCTOSIHHbBIE MAarHWTHI,
ANIEKTPOMArHUTHI, 3JIEKTPOBUraTENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUL], UHAYKIMOHHAS M€Yb.



JlemoHCcTpanyu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMA MarHUTHOTO OJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[erictBue cuiibl JIopeH11a HA MOHBI SJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBucumoctb J/1C MHAYKLINN OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MTOTOKA.

SIBiieHME CAMOMHIYKIINH.

Y4eHnuecKkui IKCIIepPUMEHT, J1abopaTOpHbIe PabOThI

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

WccnenoBanue neiicTBUs NOCTOSHHOTO MarHUTa HAa PAMKY C TOKOM.

Uccnenoanue siBieHus anekTpoMarunTHo nuaykuuu. Paszgen S. Kone6anus u BoJIHbI

Tema 1. Mexanuueckne M d3JIeKTpOMarHuTHble KoseOaHus. KonebatenpHas cucrtema.
CBoOoanbie MexaHuueckne Kojebanus. [apmonuueckue kosiebanusa. Ilepuon, wuacrora,
amIuinTyaa u ¢asza xonedanuil. [lpyxuHHbIl MasTHUK. MaTeMaTHueCcKUi MasiTHUK. YpaBHEHHE
rapMoHHYECKHUX Kosiebanuil. [IpeBpaiieHre sHepruu npyu rapMOHUUYECKUX KOJICOAHUSX.

Konebartenpupiii koHTYp. CBOOOAHBIE JIIEKTPOMAarHWTHBIE KOJICOAHUS B UACAUTHBHOM
KoJeOaTeNbHOM KOHType. AHAJOTUS MEXJIy MEXaHWYeCKUMH U 3IIEKTPOMArHUTHBIMU
kosnebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs] SHEPTUU B UACAIHLHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBneHue o 3aTyXarolMX KoJjeOaHUSIX. BBIHYXJICHHbIE MeXaHUYECKUue KoJeOaHMs.
Pe3onanc. BelHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[Tepemennbiii Tok. CHHYCOMJATBHBIA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYHOE U IEHUCTBYIOIEE 3HAYCHUE CHIIBI TOKA W HAIIPSDKCHHUS.

Tpancdopmarop. IlpousBoacTBo, mepenaya M MOTPeOIECHUE SICKTPUUCCKON DSHEPrUH.
OKOJIOTHYECKHE PHUCKH TpU MPOU3BOACTBE JIIEKTpod3Hepruu. KymbTypa wucnoias3oBaHus
IEKTPOIHEPTUH B TOBCEAHEBHOMN KU3HU.

Texnuueckue ycmpoiucmea u npakmuyeckoe npumeHexue: DSICKTPUYECKUN 3BOHOK,
TeHEepaTOp NEPEMEHHOIO TOKA, JIMHUU JIEKTpoIiepeiay.

JeMoHCTparmu

HccnenoBanue napaMeTpoB KoJ1eOaTeNbHOM CUCTEMBbI (IPYKUHHBIM WIM MaTeMaTHYeCKHH
MasITHUK).

Habmronenue 3aTyxaromux KoueOaHuii.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHU.

Habnronenue pezoHanca.

CB0060AHBIE IEKTPOMArHUTHbBIE KOJIeOaHMS.

OcumsuiorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HalpsDKEHUs OT BPEMEHH) Ui
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHCc mpy MOCI€10BAaTENIBHOM COEIMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH W
KOHJIEHCATOPA.

Monens JIMHUY 3IIEKTPOIIEpeauH.

VYdeHnueckuil 3KCrepuMeHT, J1abopaTopHble paboThI

HccnenoBanue 3aBUCUMOCTH NEpUOJIa MaJIbIX KoJIeOaHUH rpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanne NEpeMEHHOr0 TOKa B IENM W3  IOCIENOBATENBHO COECIUHEHHBIX
KOHJIEHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. MexaHudeckue M 3JEKTPOMArHUTHBIE BOJIHBL. MeEXaHWYECKHE BOJIHBI, YCIOBHUS
pacnpoctpanenus. llepuon. CkopocTe pacnpocTpaHeHMss M JUIMHA BOJHBL. Ilomepeunsle u
NpoJ0JIbHbIE BOJIHBL MHTEepepeHnns u Tudpakius MEXaHUYECKHX BOJIH.



3Byk. CkopocTs 3ByKa. I pomKkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJIHBL. Y CJIOBUS M3JIydy€HUS IEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTalus BekTopoB E, B, V B aniekTpoMaruutHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpelioMJieHHe, mojsipu3auus, audpaxuus, uHTeppepeHuus. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana ay€KTPOMArHUTHBIX BOJH. IIprMeHEHHe 37eKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIBI paAuoCBA3U U TeNeBUIeHUA. Pannosiokanus. DIeKTpOMarHuTHOE 3arpsi3HEHUe
OKpYKarollen Cpeibl.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeneHue: My3blKaJlbHble UHCTPYMEHTHI,
yJIbTpa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEAMILIMHE, pajaap, paauonpUEMHUK, TEIEBU30D,
anTeHHa, Tenedpon, CBY-neus.

JlemoHCcTpanmu

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebmtomieecs Teno Kak HICTOYHUK 3BYKa.

Habmonenue orpaxkeHrs U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHny U Juppakiiii MEXaHUUECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habnionenue cBsi3n TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOM M YacTOTOM
KoJIeOaHUH.

UccnenoBanue  CBOICTB  AJIEKTPOMArHWTHBIX  BOJH:  OTpPakeHUE, IPEIOMIICHUE,
noJisipu3anus, AMpakuus, nuHTepdepeHIus.

Tema 3. Ontuka. ['eomerpuueckas ontuka. [IpsimonnHelHOE pacnpoCTpaHEHHE CBETA B
ogHopoaHoM cpexae. Jlyd cBera. TodeuHbld uCTOYHMK cBeTa. OTpakeHHWE CBeTa. 3aKOHBI
oTpaxeHus cera. [locTpoenne n3o0paxkeHuil B INIOCKOM 3€pKajie.

[Ipenomyienne cBeta. 3akOHBI TpelNOMJIEHUsS cBeTa. AOCONIOTHBI  TOKasaTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHnue. [IpeaenbHbI yroj MOJHOrO BHYTPEHHErO
OTPAKEHUS.

Hucnepcus ceeta. CroxxHbIi coctaB Oemoro ceta. [[Ber. CoOuparomiye u paccenBaronye
nuH3bl. ToHkas nuH3a. DOKyCcHOE paccTOsHME W ONTHYECKas CHila TOHKOM JMH3BL [locTpoeHue
M300pakeHUil B COOMPAIOIINX U paccenBaroIux JInH3ax. Gopmyna TOHKOM THH3BL. YBEIUYEHUE,
JaBaeMoe€ JIMH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BomnoBas omntuka. WuTtepdepenums cBera. KorepeHTHbIE HCTOYHHMKH. Y CIIOBUSA
HaOI0ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOT€pPEHTHBIX UCTOUHUKOB.

Hudpakuuss cera. JudpakunoHHas pemérka. YcioBue HAOMIOACHHS TJIaBHBIX
MaKCHUMYMOB TIpH MaICHUU MOHOXPOMATHUYECKOTO CBETa HA AU(PPAKIUOHHYIO PELIETKY.

[Honspuzanus ceera.

Texuuueckue ycmpoticmeéa u npakmuyeckoe HnpumeHeHue: OYKH, Jyma, (oToammapar,
MIPOEKIIMOHHBIN anmnapaT, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAs ONTHKA, TU(paKknoOHHAas pelmIéTKa,
MOJISIPOU .

JeMoHcTpanyuun

[IpsimosIMHENTHOE pPACIpPOCTPAHEHNE, OTPAKEHUE U TpelIoMIeHHE cBeTa. OnTudeckue
pUOOPBHL.

ITonnoe BHyTpeHHEE oTpaxeHue. Moienb CBETOBOA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Monenu MUKpOCKOIia, TEIECKOTIA.

Habmonenue natepdepeHnun cera.

Habnronenue nudpakuuu ceera.

HaGnronenue nucnepcun cBeta.

[lonyuenue cekTpa ¢ HOMOIIBIO IPU3MBI.



[Tomy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEHIETKH.
Habnronenue nossipu3anum cBeTa.

YdeHn4ecKuil 3KCIepUMEeHT, 1TabopaTopHbIE pabOTHI
N3mepenue nokasaTesisi IpeJoOMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB N300paKeHUM B JTMH3aX.
HaGnronenue aucnepcun cera.

Pa3jnen 6. OcHOBBI cienaIbHOM TEOPUN OTHOCUTEIbHOCTH

I'paHnupl IPUMEHUMMOCTH KJIACCUYECKOM MeXaHUKH. I[locTymnaTel cnenuaibHOM TEOpUHU
OTHOCHUTEIIBHOCTH: HHBApPUAHTHOCTH MOJIYJS CKOPOCTH CBETa B BaKyyMe, IPHHIUI
OTHOCUTEJILHOCTH DWHIITENHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAILEHHUE JTUHBI.

DHeprus U UMIYNbC PEIITUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPTHEN U UMITYJIbCOM PENIATUBUCTCKON YaCTUIBl. DHEPrus MOKOSL.

Paszpnen 7. KanToBasi pusuka

Tema 1. DnemenTs! kBaHTOBOM onTukK. @otoHbl. Popmyna [1nanka cBsa3u sHeprun poToHa
C €ro 4acToTON. DHeprusi U UMIyJIbC GOTOHA.

Otkpeitne u wuccnegoBanue ¢orodpdexra. Onwvitet A. TI. CromeroBa. 3aKoHBI
dbotorddekra. YpaBuenue DitnmreitHa ais hotodddexra. «KpacHas rpanuma» horodddekra.

Hasnerune cBeta. OnbrTe! I1. H. JIebeneBa. Xumudeckoe aelicTBUE CBETA.

Texuuueckue ycmpoiicmea u npakmuieckoe npumeHenue: (GHOTOIIEMEHT, (OTOIATUUK,
coJIHeUHas Oatapesi, CBETOUO.

JleMoHCTpamu

®doTo3(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddexTa.

CBeTOINOI.

Comnneynas Oatapes.

Tema 2. Ctpoenue aTroma

Mogens atoma Tomcona. Ombitel Pesepdopna nmo paccesauto yactuil. Ilnanerapnas
mozens aroma. [loctynarel bopa. M3nyduenue u nornomenue GOTOHOB MpH Mepexojie aToMa ¢
OJIHOTO YPOBHS SHEPrUu Ha ipyroil. Buasl cnexktpoB. CekTp ypOBHEN 3HEPIUU aTOMa BOJIOPO/Ia.

BousHoBsie cBolicTBa yacTull. Bosubl ne bpoitins. KopnyckyasipHO-BOJHOBOM Tyain3M.

CHOHTaHHOE U BBIHYXJECHHOE U3TyYEHUE.

Texnuueckue ycmpoiuicmea U NpaKkmuuyeckoe HpuMeHeHue: CIEKTPalIbHbIA aHaIu3
(criekTpockoM), Ja3ep, KBAHTOBBIA KOMITBIOTE.

JemoHcTpanuu

Mogenb omnbiTa Pezepdopna.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habnronenue nuHeHyaThIX CIIEKTPOB U3ITyUEHUS.

Jlazep.

YdeHnueckuil 3KCIepuMeHT, 1abopaTopHbIe pabOThI

Habnronenue nuHeiuaToro crnekrpa.

Tema 3. ATOMHOE s/1p0. DKCIEPUMEHTHI, JI0KA3bIBAIOIIUE CIOKHOCTh CTPOCHHUS sijpa.
OtkpsiTHe paguoakTUBHOCTU. OmbITHI Pe3depdopaa mo onpeneneHno coctaBa paaluoakTUBHOTO
n3nyuyenusi. CBoiicTBa anbda, OeTa-, raMma-u3nydeHus. BrusHue painoakTUBHOCTU Ha KHUBBIE
OpraHU3MBbI.

OTkpeITHE TPOTOHA U HeWTpoHa. HyknonHast Mmoaens siapa I'eitzen6epra—VBanenko. 3apsia
anpa. MaccoBoe uucio aapa. M3otomnsl.

Anbda-pacniaa. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacmal.

lNamma-uznyuenue. 3akOH paiMOAKTUBHOTO pacnaja.

DHeprus cBA3M HyKJIOHOB B sijipe. SnepHble cuiibl. Jledekt Macchl sapa.



SnepHble peakuuu. Jlenenve U CUHTE3 SEp.

Snepupiii  peaktop. Tepmosimepubiii cunte3. IlpoOieMbl M TNEPCIEKTUBBI  SIEPHOM
SHEPreTUKU. JKOJIOTUYECKUE aCIEKThI AEPHOI 3HEPTrEeTUKU.

OnemeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

Metoabl HAOIIOCHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoAecTBUS. EqnHCTBO (hr3ndeckoit KapTHHBI MHpa.

Texnuueckue ycmpoticmeéa u npakmuieckoe npumereHue: NO3UMETP, kaMmepa Bunbcona,
SJIEPHBIN PEaKToOp, aToMHast OomoOa.

JlemoHCcTpanmu

Cu€TunK HOHU3UPYIOUIUX YaCTHII.

Y4eHnuecKkui 3KCIIEPUMEHT, J1abopaTOpHbIE PabOThI

HccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadpusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Dranbl pa3BuThs actpoHoMud. [IpukiiagHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUMU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ipKre 3BE3/IBI, TIIAHETHI, UX BUIUMOE JIBH)KCHHE.

Conneynas cuctema.

Counnne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprun ConHua W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapakTepUCTUKHU. [[narpamMmma

«CHEKTPaJbHBIM KJIACC — CBETUMOCTB». 3BE31bl TJIABHOW TMOCJIEA0BATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» ISl 3BE3]T TJIABHOW IOCJIEI0BATEILHOCTH. BHyTpeHHee
ctpoenue 38E311. CoBpeMEHHBIE MPECTABICHUS O IPOUCXOKACHUH ¥ dBOIOIMK COJTHITA U 3BE3I.
OTanel )KU3HU 3BE3.

Muneunsbiii [1yre — Hama [Manaktuka. [Tonoxenne n nemwxkenune Connua B ['anaktuke. Tumnbt
ranakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa0606ma. PaszOeranme ramaktuk. Teopus
Bosbiioro B3peiBa. Pe1MkTOBOE M3TydEHHE.

Macmrabnas cTpykrypa Bcenennoil. Meraranaktuka. Hepeménabsie  mpoOieMbl
aCTPOHOMHUHU.

Yyenuueckue HaOIOJCHUS

Habmonenust HeBOOPYKEHHBIM TJIa30M C UCIHOJIB30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHHM
JUI OTIpEJIeNICHUs MOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOT0 MOTyIIAPUS U IPKUE 3BE3IBL.

Ha6mronenus B reneckon Jlynsl, manet, Mueunoro [Tyru.

O6o0maronmue NOBTOPpEeHUE

Ponb ¢u3uMkM M acTpOHOMHHM B 3KOHOMHMYECKOHW, TEXHOJIOTHYECKOM, COIMAIBHOU H
ATUYECKOH cepax IesATeTbHOCTH YEIOBEKa; POJIb U MECTO (PH3UKH U aCTPOHOMHH B COBPEMEHHOM
HAayYHOM KapTHHE MHpA; POJb (PU3NYECKOW Teopuu B (OPMHUPOBAHHHM MPEICTABICHUNA O
¢buznueckoil KapTUHE MUpa, MECTO (U3NYECKON KapTHHBI MHpa B OOILIEM PSAAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O MIPUPOIE.

MEXIIPEIMETHBIE CBs3U

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocyuecTBisieTcs ¢ y4€ToM
coJiepKaTelbHbIX MEKIPEIMETHBIX CBsI3el € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnsle noHAmMuUA, C6A3AHHbBIE C USYHEHUEM MEN 0006 HAYYHO20 NOZHAHUA:
sBJICHHE, HAy4HbIM (akT, rumotesa, (uznyeckas BeTUYMHA, 3aKOH, Teopus, HaOIIoIeHHe,
9KCIEPUMEHT, MOJIETIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CUCTEMbl YpaBHEHUN; TPUTOHOMETpUYECKUE (PYHKIIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHI'€HC; OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO; BEKTOPBI M HX
MIPOEKIMH Ha OCH KOOPJAMHAT, CJIOXEHHE BEKTOPOB; MPOM3BOJHBIE JIEMEHTApHBIX (DYHKUUIA;



MPU3HAKH NIOJ00US TPEYTOJIBHUKOB, OTIPEACICHUE TUIOMIAN TUIOCKUX GUryp u 00bEMa Tel.
Buonozusa: >nextpudeckue sBICHHUS B )KUBOH MIPUPOE, KoeOaTeIbHbIC ABHKEHHS B )KHUBON
MIPUPO/IE, OTNITUYECKUE SIBJICHUS B )KUBOW MPUPOJIE, ACHCTBUE paldallii Ha KUBBIC OPraHU3MBI.
Xumun: CTpOGHHUE aTOMOB M MOJEKYN, KPHUCTAUIMUECKass CTPYKTypa TBEPIBIX Tel,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIH3.
T'eozpaghua: marHuTHBIE TOJIIOCA 3€MJTH, 3aJIe)KM MAarHUTHBIX Py, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, NPEICKA3AHUE 3EMIIETPSICEHH.
Texnonozcua: NTMHAN DIIEKTPOIEpEIad, FEHEPATOP IEPEMEHHOIO TOKA, HJIEKTPOBUIaTElb,
WHAYKIMOHHAS TeYb, pajnap, paJuoNpUEMHHK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN armapar, BOJJOKOHHAS ONTHUKA, COJIHEYHAas OaTapest.

11 xmace (68 yacoB

Temaruueckuii
0JI0K, TeMa

OcHoBHOE CoacpiKaHue

OcHoOBHbIE BHADBI IeSITEJILHOCTH
yyaumimxcs

PA3JEJ 4. DJEKTPOIMHAMMEKA (11 u)

Marautaoe mouelllocTossHHBIE

MardHuTHOU

Kaptuna
VHTYKITUH
MarHuTOB.
MarauTHoe

IIPOBOIHHUKOB

HaIIpaBJICHUC.

MarHUTHOM
Jlopenna.
SIBrIeHME
VHTYKIUH.
MarHuTHOM

UHIYKIIUU
NIBUOKYIIEMCS

DnekTpoMarHuTHasB3auMoeiicTBre TMOCTOSTHHBIX|
uHaykuus (11 4)  marauToB. MarnuTtHoe nojie. BekTop,

CYNEpIIO3UIMM MarHUTHBIX TOJIEH.
JluHMr ~ MAarHUTHOM ~ WMHIYKIUU.

TOkOoM. KapThHa nWMHMA HHAYKIUU
MarHUTHOTO TIOJISL JUTAHHOTO TIPSIMOTO!

[MPOBOTHUKA
1 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKA C TOKOM.

OnbiT  Opcrena. BzaumoneiicTBue
Cuna Awmmnepa, €€ MOOydb WU

MOIYJIb W HAIIpaBJICHUC. ]_IBI/I)KGHI/IC
Sapﬂ)KeHHOﬁ JacTUulbl B OAHOPOJHOM|

WHIYKIIMU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu Papazes.
Buxpesoe anekrpudeckoe noie. 31C

OJHOPOJHOM MArHUTHOM IIOJIE.
[IpaBuito Jlenuna.

NHAYKTUBHOCTD. SIBnenue
CaMOMHIYKIINH. 9]1C
CaMOMHAYKIIUU.

DHEprusi MarHUTHOTO TOJISI KaTyIIKH

MAarHUTHL.
uHaykuuu.  [IpuHnun
JIAHUN MAarHATHOMU

IOJIsA IIOCTOSITHHBIX

ImoJi€ IMpPOBOJHHKA C

C TOKOM.

Cuna JlopeHua, e

mojie. Pabora cuIbl

3JIEKTPOMAarHUTHOH|
[Totok BEKTOPA
MHIYKIHH. SOJIC

B IMPOBOAHUKE,
MOCTYHaTCJIbHO B|

[IpoBeneHuE SKCIEPUMEHTA: U3YUCHUE
MarHUTHOTO TIOJISI KaTyIIKH C TOKOM;
MCCIICIOBAaHUE JIEHCTBHS MTOCTOSTHHOTO
MarHuTa Ha paMKy C  TOKOM;
MCCIIEI0BaHUE SIBJICHHS]
PIEKTPOMArHUTHOM WHTYKITUH.
OOBsICHEHHE OCHOBHBIX TPHHITUIIOB,
NIEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKMX KakK: TOCTOSIHHbIE MAarHUTHI,
PIEKTPOMArHUTHI, 3JIEKTPOJABUTATENb,
YCKOPUTENIHN 3JIEMEHTAapHBIX YAaCTHIL,
WHIYKIMOHHAsl M€4Yb;, U YCIOBUH HX
0€3011acCHOTO MIPUMEHEHUS B
MPAKTUYECKOU KU3HH.
PemeHne  pacu€THbIX  3aJad  Ha
[IPUMEHEHHE bopmyn TEMBI
«MaruutHoe oJIe.
DJIEKTPOMAarHUTHasl MHIYKIUS».
PelieHne KayeCTBEHHBIX 3a1ad
OIIOPOMl HA  W3Y4YEHHBIE  3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKHE
SBJICHUS TeMbl « MarHuTHOE MoJIe.
DJIEKTPOMAarHuTHas VUHIYKLHS».
OrnpeznesieHUe HaIpaBJIEHUS BEKTOPa
WHIYKIUU MAarHUTHOTO oJIS|
[IPOBOJIHUKA C TOKOM, CUJIBI AMIiepa U
cuiibl JIopeHna.
Pacrio3naBanue (QU3NYECKUX SBICHHM
B Y4eOHBIX OIBITaX U OKpYKArollen
PKW3HU: B3aMMOJCHCTBUE MAarHUTOB,
HIIEKTPOMArHUTHAS WUHIYKIIMS,
NECTBUE  MArHUTHOTO TIOJIA  HA
MPOBOJIHUK C TOKOM M JIBWXKYILMICS]
Bapsii.

AHanu3  3NEKTPOMAarHUTHBIX|
SIBJICHUI C MCIOJb30BaHUEM 3aKOHA

DJICKTpOMAr HUTHOM HWHIAYKIHH.




C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

Onucanue U3y4eHHbIX CBOMCTB
BCILIECTB u AJIEKTPOMArHUTHBIX
SIBJICHU c HCIIOJIb30BAHUEM
(GU3NYECKUX  BEIWYWH:  WHIYKIHUS
MarHUTHOTO TOJIsI, ChJia AMIIepa, CUJIa)
JlopeHia, WHAYKTUBHOCTH KATYIIKH,
OHEPTUS AIIEKTPUUECKOTO u
MAarHUTHOTO TOJIEN

PA3JIEJI 5. KOJIEBAHUSA U BOJIHbBI (24 1)

MexaHnyeckue

b4l

DJICKTPOMAIrHUTHBIC

KkoseOanus (9 u)

KonebarenbHas cucrema. CBOOGOIHBIE

MCXaHUYCCKHEC

KOJICOaHUS.

["apmonunueckue konebanus. [lepuon,
yacToTa, aMmmuidtyna W ($asa
KoneOaHuil. IIpyXKMHHBI MasTHUK.

MartemMaTuyecKun
YpaBHEHUE

MaATHHK.
TapMOHHWYCCKUX|

koneOanuil. IlpeBpamienue sHepruy
[Py TapMOHUYECKHX KOJeOaHWMSIX.
KonebarenbHblit KOHTYp. CBOOOAHBIE
DIIEKTPOMAarHuTHBIE — KOJIeOaHUS B
neanbHOM Kojle0aTeaIbHOM KOHTYpE.

AHQJIOTHSI MEXKTY

MEXaHUYECKUMHU H

DJICKTPOMArHuTHBIMU KOJIEOAHUSIMU.
dopmyna ToMcoHa. 3aKkoH
COXpAaHEHHUS SHEPruu B HJCATHLHOM

KOJIEOATEILHOM
[IpencraBnenue
KOJIEOAHUAX.

KOHTYpeE.
0  3aTyXalolluXx
BrinyxeHHbie

MexaHnJecKHe Koyebanus. PesoHanc.
BBIHY)K,HGHHHG SJICKTPOMArdHUTHBIC

KOJ1€0aHuUsl.
[lepemennblii TOK. CHHYCOUIabHbBIN
MepEMEHHBIN TOK. MomHocTh

[IEPEMCHHOI'O TOKa. AMHJII/ITy,I[HOC 41
ﬂeﬁCTBYIOHlee 3HAa4YCHUC CUJIbI TOKA U

[IpoBencHue DKCIIEPUMEHTA!
MCCJIEJIOBAaHUE 3aBHCUMOCTH IEPHOA|
MaJIbIX KOJI€OaHWM Tpy3a HAa HUTU OT|
UIMHBI HUTA M MacChl  Tpy3a;
MCCIIEIOBAaHNE IEPEMEHHOTO TOKa B
Lenu u3 MOCJIEI0BATENBHO|
COCIMHEHHBIX KOHJIeHCcaTopa,
KaTyLKU U PE3UCTOpa.

OOBsICHEHWE OCHOBHBIX TPHHITUIIOB,
NIEMCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKUX KakK: JJIEKTPUYECKUI 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, JIMHUMY]
PIEKTpoIepenady; ¢ YCJIOBHM  MX|
0e30MacHOTO MIPUMEHEHUS B
MPAKTUYECKOM KU3HU.

Pemennie pacu€THBIX 3a1ady C SIBHO
3alaHHONW (U3MYECKOW MOJIETBI0 C
MCII0JIb30BAHNEM OCHOBHBIX 3aKOHOB M|
dbopmy, OTIMCHIBAIOIINX|
MEXaHUYECKUE M 3JIEKTPOMAarHUTHBIE]
KOJ1e0aHusl.

Onucanne M3y4eHHBIX MEXaHUYECKHX
U AJIEKTPOMArHUTHBIX KoOJIeOaHUl C
MCII0JIb30BaHUEM (buznueckux|
BEeJIMYMH:  NEpUOJ U 4YacToTa|
KoJieOaHuii, ammumtyna W ¢asa

HaIPSDKCHHUS. KoJeOaHWW, 3apsd M CUiIa TOKa B
Tpanchopmarop. [TpousBoacTBO,MpoIiEecce rapMOHHYECKHX|
nepenayda U HOTPEOICHUEPIICKTPOMAT HUTHBIX KOJICOAHHI.
PIIEKTPUYECKOM sHeprum.PenieHne KayeCcTBEHHBIX 3a7ad ¢
DKOJIOTHYECKHE pHCKH OpUONOPO HAa  HM3YYCHHBIE  3aKOHBI,
POU3BOJICTBE ANIEKTPOIHEPT UM 3AKOHOMEPHOCTH, OTIMCHIBAIOIINE
KyneTypa UCIOJIb30BaHUAMEXaHUUECKHE U DIEKTPOMAarHUTHBIE
DIIEKTPOIHEPTUH B MOBCEIHEBHOHKOJICOAHUS.
PKU3HU PaboTa B rpynmnax npu riaHUpOBaHUH,
NPOBEAEHUNM M MHTEpPIpeTalHy
pe3ylIbTaTOB OMBITOB, M  aHAJM3E
TOTIOJTHUTEITBbHBIX UCTOYHHUKOB
uH(OpPMAIINU 110 TEME.
Mexannueckue HMexaHu4yeckue  BOJHBI,  yClIOBUAOOBSICHEHHE OCHOBHBIX MPUHIUIIOB
HIIEKTPOMArHUTHBIEPACTIPOCTPAHEHUSI. [lepuon.neicTBUS TEXHUYECKUX YCTPOUCTB |

BOJHBI (5 )

CKOpOCTL pacnpoCTpaHCHUA U JJINHA
BOJIHBI. HOHCpC‘-IHLIC H IIPOJOJIbHBIC

TCXHOJIOT I/II>'I, TAKUX KaK: MY3bIKAJIbHBIC
MHCTPYMCHTHI, YIIBTPA3BYKOBasd




BOJIHBI. WuTepdepenmms u
mQpakus MEXaHHYECKUX BOJTH.

3Byk. CkopocTh 3ByKa. I'pomMKOCTb
3ByKa. Bricota ToHa. TeMOp 3Byka.

3JI€KTpOMaFHI/ITHBIe BOJIHEL. Y CJIOBHSB HpaKTI/IquKOﬁ KHU3HU.

W3JTyYEHUS! JIEKTPOMAarHUTHBIX BOJIH.
B3aumHas opueHTauus BeKTOpoB E,
B, V B 31eKTpOMarHuTHON BOJIHE.
CBolicTBa 3J€KTPOMArHUTHBIX BOJIH:
OTpaxXeHUE, MIPEJIOMIIEHHUE,
oJIIpU3aLus, madpaxys,
HHTEepDEepEHITNS. CxopocTh|
PIIEKTpOMArHuTHeIX BoJH. [lkana)
PIIEKTPOMArHUTHBIX BOJIH.
[Ipumenenue AJIEKTPOMAarHUTHBIX|
BOJIH B TEXHUKE U OBITY.

[ [prHIHAIIBL paxuocBs3u 51
TeJIeBUACHNUA. Paguookarus.
JIEeKTPOMAarHUTHOE 3arpsi3HEHNE]

OKpYKarollen cpeibl

TMarHOCTUKA B TEXHHKE W MEIUIIUHE,
pagap, paavONpPUEMHHK, TEJIEBU30D,
anTeHHa, Ttenedon, CBU-meusb; w
YCIIOBUH MX O€30MMaCHOTO MPUMEHECHHS]]
Pemenue
pAacYETHBIX M KA4eCTBEHHBIX 3aJad C
OIIOPOM Ha MW3Yy4YEHHBIC 3aKOHBl W

3aKOHOMEPHOCTH, OITMCEHIBAIONIHNE
pacIpOCTpaHEHHE MEXaHUYECKUX U
DIIEKTPOMArHUTHBIX BOJIH.
lcionp3oBanne  MHGOPMAIIMOHHBIX
TEXHOJIOT Uit ISt MOKCKa,
CTPYKTYPUPOBAHHUSI, MHTCPIIPETAINN H
MpeICTaBiICHUsT WHQPOPMAIUU  TIPH|
[TOITOTOBKE coo0meHu 00|
MCIIOJIb30BAHUN  DJIEKTPOMArHUTHBIX]
BOJIH B TEXHHUKE.

Yyactue B JTUCKYCCUU 00
PIEKTPOMArHUTHOM 3arps3HEeHUHY|

OKpY>KalOILEeH Cpeibl.
PaboTa B rpynnax npu rjiaHUpOBaHUH,

[IPOBEICHUN 5 HHTEpIIpeTalny
PE3YIbTAaTOB OIIBITOB u AHaAJIN3¢
TOTIOTHUTEIbHBIX HMCTOYHUKOB
nHpopMaIuu 1Mo Teme
Omnruka (10 1) ['comeTpuueckas ontuka.l[IpoBenenne AKCIIEPUMEHTA:
[IpsimosiuHEtHOE  pacHpOCTpaHEHWEHAONIOIEHUE  JHUCIEPCUU  CBETa;
cBeTa B  OJHOPOJHOM  cpele.u3MEepeHue IMOKaszaTess MPeOMIICHUS]
Toueuynwlii HCTOYHHUK cBera. JlydicTekina; HCCIEeN0OBaHNE CBOICTB
cBeta. OtTpakeHHe cBeTa. 3aKOHBIM300paKEHUH B JIMH3AX.

oTpaxeHust  cBeta. llocTpoenue
M300pakKeHUI B IJIOCKOM 3epKaje.

[Ipenomiienne CBeTa. 3aKOHb]
MpeJIoMJIeHUsT cBeTa. AOCOIOTHBIN

nokasaresib npesomieHus. [losHoe
BHYTPECHHEE OTpa)K€HHUE.
[IpenenbHbIN yroa IIOJIHOT'O

BHYTPEHHETO OTPAKEHUS.
lucniepcust cBera. ClioxHBIM COCTaB
oenoro ceera. LlBer. CoOuparomiue o
pacceuBawlive  JHUH3bl.  TOHKaf|
muH3a. @DOKyCHOE pacCTOsSHHE U
ONTUYECKasi CUjla TOHKOM JIMH3BL
[locTpoenue n300paKeHUH B
COOMpAIOIIMX M PacCEeUBAIOIINX|
nmuH3ax. Popmyna TOHKOM JIMH3BL
YBenuueHue, 1aBacMoe JTUH30M.
[Ipeneinst IIPUMEHHUMOCTY]|
FEOMETPUUECKOU ONTUKH.

BonHoBas ontuka. MuTepdepeniusy]
cBerta. KoOrepeHTHblE HCTOYHMKH.

OObsiCHEHHE OCHOBHBIX IPUHIUIIOB
NIEUCTBUS TEXHUYECKUX YCTPOUCTB M|
TEXHOJIOTMI, TaKUX KakK: OYKH, Jyna,
doroanmnapar, IIPOEKIIMOHHBIN
arrapar, MHMKPOCKOIN,  TEJECKOIL,
BOJIOKOHHAs OMNTHKA, AU(pakinoHHAa]
peléTKa, IMOJAPOUI; U YCIOBUU HX
0e30MacHOTO PUMEHEHUS B
[PAKTUYECKON KU3ZHH.

Pelienue pacdy€THBIX 3a7a4 C SBHO
3aJaHHOM (PU3NYECKOW MOJENBI0 C
VCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyn TeOMeTpHUECKOI ONTHKH.
[locTpoeHue u OIMCaHUE]
M300paKeHHs], CO3JaBAEMOT0 MJIOCKUM|
3E€pKaJiOM, TOHKOM JINH30M.
Pacrio3naBanue (QU3NYECKUX SBICHHM
B ONbITaX W OKPYXKAIOIIEH KU3ZHU:
[PSMOJIMHENHOE  PacIpOCTPAHEHUE
CBETa, OTPAXKEHHE, IMPEIOMIIEHUE,
UHTEepepeHINs, mdpaxius u

'Y cinoBus Ha6J'IIO,Z[eHI/I$I MaKCUMYMOB]

[oJisApnu3anusa CBCTa, AMCIICPCUA CBCTA.




151 MHHHAMYMOB B
MHTEP(PEPEHIIMOHHOW  KapTUHE  OT|
NMByX  CHUH(A3HBIX  KOT€PEHTHBIX
ICTOYHHKOB.

Jludppakaus cera. JudpaknuoHHas
pemiéTka.  YcIoBHE  HaOIIONICHUS
rJIaBHBIX MAaKCUMYMOB TIPH TaJCHUY]
MOHOXPOMATHYECKOTO  CBeTa  Ha|
I paKIOHHYIO peIETKY.

[Tonspusanus ceera

Ananuz OIITUYCCKUX SIBJICHUH C
MCIIOJb30BAHUEM  3aKOHOB:  3aKOH
NPSMOJIMHEIHOTO  PaclpoCTpaHEHHS
CBETa, 3aKOHBI OTPAXXCHHUS CBETa,
3aKOHBI ITPEJIOMIICHUS CBETA.
OnucaHue OITHYECKUX SBJIEHHUH C
MCII0JIb30BAHUEM ¢bu3ngecknx|
BEeITMYMH: (POKYCHOE pac- CTOSHHUE U
OIITHYCCKas CuJia JIMH3bI

PA3JIEJI 6.

OCHOBBI CHEITUAJTbHOM TEOPUH OTHOCHUTEJBHOCTH (4 u)

OcHoBsl CTO (4 u)

['panuIs! MIPUMEHUMOCTH|
KJIacCCHYeCKOW MexaHuKu. [locTynarer
CIELMAJIbHON TEOpUHU
OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH)
MOJyJIsl CKOPOCTH CBE€Ta B BaKyyMe,
[TPUHIIUIT OTHOCHTEIILHOCTH|
OWHILITENHA. OTHOCHUTENBHOCTH
OJHOBPEMEHHOCTH. 3aMeeHue]
BPEMEHM W COKpAlICHUE JUIMHBIL.
DHEprusi U UIMITYJIbC PEIATUBUCTCKOM]
YaCTHIBI.

CBsi3b  Macchl JHEpPruen u
IMITYJIbCOM PENIATHBUCTCKOMH|
YacCTHULIBI. DHEPrUsl MOKOs

C

PemieHne KadecTBEHHBIX 3a1ay  C
OIIOPOM1 HA  H3Y4YECHHBIE  3aKOHBI,
3aKOHOMEPHOCTH U (DUBHYECKUE]
sBiieHus o TeMe «OcHoBbI CTOW.
lcnonb3oBaHne  MH(OPMALMOHHBIX]
TEXHOJOTHH IS MOMCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETALUU U]
MpeACTaBICHUST HWHPOPMAIMK  TIPH|
MOJrOTOBKE COOOIIEHWI O TpaHHUIAX
[IPUMEHUMOCTH KJIACCHYECKOU
MexaHuku 1 ocHoBax CTO

PA3JIEJI 7.

KBAHTOBAS ®U3UKA (15 49)

IJIEMEHTEI
KBAHTOBOW ONTHKHY,

(64)

DoTtonbl. Popmyna I[lnanka cBs3M
bHepruu (OTOHA C €ro 4YacTOTOM.

JHeprus u UMIyibc GpoToHa.
OTKpBITHE u UCCIIEIOBAaHHE
dbotoadpdekra. Ombithr A, T
CronetoBa. 3akoHbl ¢oTodddekTa.
YpaBHEeHUE OHUHIITENHA hilst:(
dboTorddekra. «KpacHas rpaHuLaN
dhoTorddexra.

/laBnenne cBera. OmbiTer II. H.
JleOeneBa. XUMUUYECKOE IECTBUE
cBeTa

OObsiCHEHHE OCHOBHBIX TPUHIUIIOB
NEWCTBUS TEXHUYECKUX YCTPOICTB,
TaK1X KaK: ($hOTORIIEMEHT,
dboTomaruuk, cojHe4yHas  Oarapes,
CBETOUO; u yCIOBUI ux|
0e30MacHOTO IpUMEHEHUs B
[MPAaKTUYECKOW  KU3HU.  PerieHue)
pacu€THBIX 3aJa4 C SBHO 3aJaHHOM
buznueckoit MO/JIEJIbIO v
MCII0JIb30BAHNEM OCHOBHBIX 3aKOHOB H
dbopMyn KBAaHTOBOI ONITUKHU.

PerieHrie  KauyeCTBEHHBIX 3a/ad  C
OMOpOol HA  M3y4YCHHBIE  3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
Pacrio3HaBanue (QU3NYECKUX SBICHHM

B y4eOHBIX OTIBITAX:
(boTo3MeKTpUIECKUIt s dexr,
CBETOBOE JIaBJICHUE.

OnucaHue H3Y4EHHBIX KBAHTOBBIX
SIBJICHUN 51 MIPOLIECCOB C
MCTI0JIb30BaHUEM ¢bu3nyeckux|
BEJIMYMH: CKOPOCTH|
DIIEKTPOMArHUTHBIX ~ BOJIH,  JUIMHA|

BOJIHBI 1 YaCTOTA CBETA, SHEPTUS U UM-
nynbe GoToHA

Mogenr aroma Tomcona. OnbITHI

Crpoenue aroma (4

HpOBCI{CHHe OKCIICPUMCHTA.:




Pesepdopaa 1o paccessHuIO 0-4acTHIL.
[InanerapHas MOJIEIIb aToMma.
[Toctynatel bopa.

31yueHue u noryouieHne (GpoToHOB

HAOJII0JICHUE JIMHENYATOI0 CIEKTPA.

OObsICHEHHE OCHOBHBIX MPHUHIIUIIOB,
NICCTBUSI TEXHUYECKUX YCTPOUCTB,
TaKMX KakK: CIIEKTPOCKOI, Jiasep,

[IpyU IIEepexoJe aromMa C OJHOTOKBAaHTOBBIM KOMIIBIOTEP; U YCIOBUU UX
YPOBHSI HEpPruuM Ha apyroi. Buapi0ezomnacHoro IIPUMEHEHUS B
criekTpoB. CIHEeKTp ypOBHEH >HEPrUUIPAKTUUCCKON KU3HU.
aToOMa BOJAOPO/aA. PemieHre  KayeCcTBEHHBIX 3a1ad ¢
BoisiHOBBIE CBOMCTBA YacThll. BONHBIONMOpOM HAa  W3y4EHHBIE  3aKOHBI,
e bpoiis. KopmyckynsipHo-3akoHOMEpHOCTH U (pU3HUecKUe
BOJIHOBOW JTyaJIu3M. sBiieHUs 110 TeMe «CTpoeHue aromay.
CrioHTaHHOE u BBIHYX/IeHHO€ePacnio3HaBaHue (pU3NUECKUX SIBICHUN
M3JTy4eHUE B y4eOHBIX OIbITaX: BO3HUKHOBEHHE]
JIMHENYaTOro CIEeKTpa.
AHanmu3 KBaHTOBBIX TIPOIIECCOB W
SIBJICHUI c HCIIOJIb30BAHUEM|
noctynatoB bopa
ATOoMHOE SApO (S{OKCHEPUMEHTHI, nokaseiBaromuel [poseenne YUYEHUYECKOTO|
q) CJI0’KHOCTh CTPOEHUS S/Ipa.PKCIEPUMEHTA: MCCIIETOBAHUE TPEKOB
OTKpbITHE PaIMOaKTUBHOCTHU.[UACTHII (TTO TOTOBBIM (poTOTpadusim).
OnbITHI Pesepdopna o|OObSICHEHHE OCHOBHBIX MPUHIIUIIOB,
OIIPEACIICHUIO COCTABAICCTBUSI TEXHUYECKHX YCTPOMCTB,
[PaIOaKTUBHOIO W3JIy4CHUS.TAKUX  KaK:  JIO3UMETp,  Kamepa

CaoiicTBa anb(a-, O6era-, ramMma-u3-
nydeHus. BiusHue paguoakTHBHOCTH
Ha KUBbIE OPraHU3MBl.

OTKpBITHE TIPOTOHA H HEUTpPOHA.
Hykinonnas MOJIENb
['citzenOepra—IliBaHeHKO.
sinpa.  MaccoBoe  ymcIio
30TOMBI.

Anbda-pacnaz.  DJICKTPOHHBIA U
MO3UTPOHHBIA OeTa-pacran. ['amma-]
W3JIydeHHE. 3aKOH PaJUOaKTUBHOIO
pacraja.

OHeprusi CBSA3M HYKJIOHOB B siIpe.
SAnepusie cunbl. Jledekt Macchl spa.
SAnepuble peakuuu. JleneHue u CUHTE3
sIep.

Anepusiii peaktop. TepMosinepHbIN
cuHTe3. IIpobneMbl U MEepCHEKTUBBI

3apsin
sypa.

;mepHoﬁ OHCEPI'CTUKMU.
DKOJIOTUYECKHE AaCIICKTHI HﬂepHOﬁ
OHCPI'CTUKHU.
aﬂeMeHTapHLIe YaCTHUIIbI. OTKpHTI/Ie
[MIO3UTPOHA.

MeTo sl Ha6J'IIO,[LeHI/I$I " perucrpanuy
DJICMCHTAPHBIX YaCTHUII.

DyHIaMEHTAIIbHBIE B3aUMOACUCTBUS.
EnvHCTBO  (DU3MYECKOM  KapTUHB]
Mupa

SIAPAOTIOPO

BuiibcoHa, sSiAepHbIi peakTop, aTOMHas
Oom0a; W yCIOBUH WX 0€30mMacHOTro
[PUMEHEHUS B MPAKTUYECKOMN KHU3HU.
PemieHrie KauyeCcTBEHHBIX 3alady  C
Ha U3y4YCHHbIE 3aKOHBI,
3AaKOHOMEPHOCTH W (DU3HYECKHE
SIBJICHUS IO TeMe «ATOMHOE SAPO».
Pacrio3HaBanue (QpU3NYECKUX SBICHHM
B y4eOHBIX OIBITaX U B OKpYKarolien
PKU3HU: €CTECTBEHHAs 71
MCKYCCTBEHHAs PaOaKTUBHOCTb.
Onucanne M3y4EHHBIX KBAHTOBBIX]
SIBIICHUI u MPOILIECCOB v
MCII0JIb30BaHHEM (buznueckux|
BEJIMYMH:  [EpPHOJ  TMOJypacmaja,
SHEPTUs CBA3H ATOMHBIX SIJIEP.

AHanM3 TMPOLIECCOB U  SBICHUH (|

HCIIOIb30BAHUEM 3aKOHOB u
MOCTYJIaTOB:  3aKOH  COXpaHCHHS
DIIEKTPUYECKOTO 3apsja, 3aKOH
COXpaHCHHSI MacCOBOTO qyupcia,
MOCTYJIaThI Bopa, 3aKOH
PaMOaKTUBHOTO pacraja.

lcrionp3oBanne  MHOOPMAIHOHHBIX|
TEXHOJIOTHI1 JUISt ITOMCKa,
CTPYKTYpUPOBAHUS, HHTEPIPETAIINN U
npecTaBicHuss UHGOPMAIMH  TIPH
[IOTOTOBKE Co0O0IIIeHHIT 0|
NPUMEHCHUHM  3aKOHOB  KBAHTOBOM




‘(1)I/I3I/IKI/I B TCXHUKEC U TCXHOJIOTHUAX

PA3JIEJI 8. JIEMEHTBI ACTPOHOMHUWU U ACTPODPU3UKMU (7 4)

DJIEMEHTHI
actpoduzuxu (7 4)

OJTanbl  pa3BUTUS  ACTPOHOMUMU.
[IpuknagHoe WU MUPOBO33PEHUYECKOE
3HAYCHHE aCTPOHOMUH.

Bupg 3Bé3smnoro ueba. CosBe3mus,
SIpKUE 3BE3/IBI, TJIAHETHI, UX BUIUMOE
nerokenne. CoJiHeyHas — CHUCTEMA.
Conune.  CoJsiHeyHasi aKTUBHOCTb.
Mcrounuk sueprun CosiHia v 3BE3.
3BE3LI, nx OCHOBHBIC
XapaKTEPUCTHKHU.
(CTIEKTPAJIbHBIN KJ1acc
CBETUMOCTb».  3BE3/IBI  TJIABHOM|
[MOCJIE0BATEILHOCTH. 3aBUCUMOCTH
«Macca — CBETUMOCTb» IS 3BE3]]
rJIaBHOM MOCTE0BATEIIbHOCTH.
BayTpeHHee CTpOEHHUE 3BE3 .
CoBpeMEHHBIC  TPEACTABICHUS O
MPOUCXOKICHUH " IBOJTIOIUH]
CoutHIIa ¥ 3BE3[. DTalbl )KU3HU 3BE3L.
Muneunsiii [Iyre — Hama [MamakTuka.
[Tosoxenne u nemwxeHue CoiHua B
["anakTuke. Tumbl  rajgakTHK.
PagnoraiakTuku u kBazapsl. YEpHbie
NIBIPBI B AIpax rajakTHK.

Bcenennas. Paciuupenue BeeneHHoi.
3akoH Xab0mna. Pazberanue rainakTuk.
Teopus Bousbiioro B3phIBA.
PenukToBO€E U3ITyYeHHE.
MacmtabHas cTpykrypa BceeneHHOT.
MerarajiakTuka.
Hepeméunnie
ACTPOHOMHHU

POOIIEMBI

Juarpammas
—MEXTaJIJaKTUYECKOW Cpelie; ABUKEHUE

[TonroToBka coOOmIEHMIA O METO/AaX
[1OJTy4CHUS Hay4HBIX|
ACTPOHOMHYECKHMX 3HAHUH, OTKPBITUAX
B COBPEMEHHOM aCTPOHOMMUM.

BrinosHenue 3agaHui, IpOBEPSIOIINX
BJIAJICHUE OCHOBOIOJIAral0IMMY|
ACTPOHOMHUYECKUMH HOHSTUSMH,
[103BOJIIOILIMMH XapaKTepU30BaTh
[IPOLIECCHI, IIPOUCXOIAIIME B 3BE3AX,
3BE3IHBIX CHUCTEMaX, B

HEOCCHBIX TeJ, HBOJIOIUIO 3BE3N W
BceneHHoM.
[IpoBeneHue
HEBOOPYKEHHBIM
MCTI0JIb30 BAHUEM KOMITbIOTEPHBIX|
MPWIOKEHNNH A OIIpeeIICHUs
MOJIOKEHNUS HEOECHBIX OOBEKTOB HA
KOHKPETHYIO JaTy: OCHOBHBI€]
co3e3qusi CeBepHOTO MOJyIapus M
SIPKHAE 3BE3/BI.

[IpoBenecHue HAOMIOIEHNN B TEIECKOT]
JIynel, mianet, Mneunoro Ilytu

HaOJIIOIEHUH]
T1a30M C

OBOBILIAIOIIEE IOBTOPEHME (4 u)

CI/ICTCMaTI/ISaI_II/IH H

000011IEHNE
MaTepHaa
dbuzuku (4 9)

Kypcaj

Ponbs  usuku u
PKOHOMHYECKOMH,

aCTpPOHOMHH B
TCXHOHOFH‘ICCKOI‘/’I,

NeATeNbHOCTH  YeNloBeKa; pojib U
MECTO (U3MKH U acTpPOHOMHUHU B
COBPEMEHHOM  HAy4yHOW  KapTUHE
MHUpa; poiib (PU3MUECKOW TEOpUuu B
(OpMUpPOBAaHMM MPEJACTABICHUNA O
(u3nyeckoil KapTUHE MHpa, MECTO
(bu3n4YecKoit KapTUHBI MUpPA B 001IEM
PSIly COBPEMEHHBIX €CTECTBEHHOA
HaY4HBIX NPEICTaBICHUHN O IpUpose

Yyactue B IUCKYCCHH O POJH (DU3HKY]
U aCTPOHOMHUHU B DPa3IMuYHBIX chepax

COLMAJIbHOM M 3TUYECKOM C(bean,I[eHTeJ'IBHOCTI/I yenoBeka. Iloaroroska

cooOmieHnii o0 Mecte (Pu3nUecKou
KapTUHBI MUpPA B Psiy COBPEMEHHBIX

[PEJCTABICHUI O IPUPO/IE.

BreimonHeHue — y4yeOHBIX  3aJaHHi,
IEMOHCTPUPYIOLINX OCBOCHHUE
OCHOBHBIX  TOHSTHH, (DU3HUECKUX]

BEJIMYMH M 3aKOHOB Kypca (QH3UKU
10—11 xiaccos

Pe3epn (3 u)

CUCTEMA OHEHKHU JOCTHXEHMUSA INTAHUPYEMBIX PE3YJIbTATOB
Ouenka ycmuolx omeemos ooyuarouuxcsa



e Onenka «5» cTaBUTbCSI B TOM Cllydae, €CJIM OOYYaloIIMICS I10Ka3bIBa€T BEPHOE
MOHUMaHHUe (PU3NYECKON CYIIHOCTH PACCMATPUBACMBIX SIBJICHUIN M 3aKOHOMEPHOCTEH, 3aKOHOB 1
TEOpUH, a TaK XK€ MPaBWIbHOE ompeselieHue (PU3MUECKUX BEIMYWH, UX CIUHUI] U CIIOCOOOB
M3MEpEHUs: PAaBUIIHLHO BBITIOJIHIET YEPTEIKH, CXEMBI U I'Pa(UKH; CTPOUT OTBET MO0 COOCTBEHHOMY
IJIaHy, COMPOBOXKIAET paccka3 COOCTBEHHBIMU MPUMEpPAMU, YMEET NMPUMEHSTh 3HaHUS B HOBOM
CUTyallUM TPU BBHITIOJIHEHUH TPAKTHYECKUX 3a/JlaHUi; MOXKET YCTaHOBHUTH CBSI3b MEXIY
M3y4aeMbIM M paHee W3YYEeHHBIM MaTepHalioM MO Kypcy (HU3WKH, a TaKKe C MaTepualioM,
YCBOGHHBIM IIPH U3YYEHUU IPYTUX MPEIMETOB.

e Ouenka «4» CTaBUTHCS, €CIIM OTBET yYEHUKA YAOBJIECTBOPSET OCHOBHBIM TPEOOBAHMIM
Ha OIIGHKY 5, HO JaH 0e3 HCMOJIb30BaHUS COOCTBEHHOTO IUIaHA, HOBBIX INPHUMEPOB, 0Oe3
IIPUMEHEHMs] 3HAaHUU B HOBOM CHUTyalluu, 6€3 HUCIOJIb30BaHUS CBSI3€d C paHee U3y4YEHHBIM
MaTepuajoM M MaTepuajioM, YCBOGHHBIM IpH M3YYEHHM Jp. MPEAMETOB: €CIH Yydalluics
JOTIYCTHJI OJIHY OIIMOKY HJIM He OoJjiee IBYX HEI0YETOB U MOXKET X UCIPABUTh CAMOCTOSTEILHO
WM C HEOOJIBIION MOMOIIBIO YUHUTENS.

e Onenka «3» CTaBUTHCS, €ciu OOy4alOUIMICS NPaBWJIBHO MOHUMAaeT (PU3UYECKYIO
CYIIHOCTb PacCMaTpUBAEMBbIX SIBJICHUU U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCSI OT/EIbHbIE
mpoOenbl B YCBOGHHH BOIIPOCOB Kypca (PU3UKH, HE MPEMSATCTBYIOUINE JAlbHEUIIEMY YCBOCHHIO
BOIIPOCOB TMPOTPAMMHOTO MaTepuajia: yMeeT MPUMEHSATH IOJIyYCHHbIE 3HAHWS TPU pEIICHUU
MPOCTHIX 3ajlad C MCIOJIb30BAaHHEM TOTOBBIX (JOPMYJ, HO 3aTPyAHSETCS MpH pElIeHUH 3ajad,
TpeOymuX mpeoOpazoBaHus HEKOTOPBIX (HOPMYI, AOMYCTHI HE OoJiee 0THOM Tpy0oit OmmOKH 1
JIBYX HEJOUYETOB, HE Oosiee 0HOM TPyOOH M OJHOU HerpyOoi ommubOku, He OoJee 2-3 HerpyObIx
omuOO0K, 0OTHON HErpyOOl OITMOKHU M TPEX HEAOUETOB; JOMYCTHI 4-5 HEAOUETOB.

e OueHka «2» CTaBUTCS, €CIM OOYUYAIOIIMICS HE OBIAJET OCHOBHBIMU 3HAHUSAMH H
YMEHHUSIMH B COOTBETCTBUU C TpPEOOBAHHUAMHU MPOTrpamMMbl M AOMYCTUI OOJbIIE OIIMOOK U
HEZO0YETOB YeM HEOOXOAUMO JJISl OLIEHKH «3».

Ouenka KOHmMpOALHLIX padom

e Ouenka «5» cTaBuTCs 32 pabOTYy, BBITIOJIHCHHYIO MOJHOCTHIO 03 OMMOOK U HEJJOUETOB.

e Omnenka «4» cTaBuTCs 32 paboTy, BHIIIOJIHEHHYIO MTOJTHOCTHIO, HO MPU HAJTMYUH B HEH He
OoJiee oTHOM rpy00#t ¥ OHOM HErpyOoii OMMOKH, U OJTHOTO HeZouéTa, He 0oJiee TPEX HEAOUETOB.

e OmneHka «3» cTaBUTCS, €CJIM YUCHUK IIPABUIIBHO BBHITIOJHIII HE MeHee 2/3 Bcel paboThl
WU JIOMYCTU He Oosiee OAHOU rpy0oil omMOKM M BYX HEAOUYETOB, HE Oojiee OJHOW Tpyboi
OIHOKH u OJTHOU Herpyooiu OIIMOKH, HE Oonee Tpex HErpyOBIX
omuOO0K, OJHON Herpyood OommOKM M TpeX HEMOYETOB, NMPU HAIMYMU 4 - 5 HEOYETOB.

e OmneHka «2» CTaBUTCS, €CJIM YKCIIO OMMOOK U HEJOUETOB MIPEBBICUIIO HOPMY JJISl OLIEHKU
3 WM TPaBUIILHO BBITIOJTHEHO MEeHee 2/3 Bcel paboThI.

Ouenka nadopamopnvlx padom

e Omnenka «5» cTaBUTCS, €Clid O0yYarOMIMIiCS BHITIOIHSAET paboTy B MOJHOM O0beMe C
coOiroieHneM HEOOXOJMMOM TOCIEeI0BATEIbHOCTH TPOBEACHUS OIBITOB U HU3MEpPEHUl;
CaMOCTOSITENILHO U PAallMOHATIBHO MOHTUPYET HE00X0[MMO€e 000y I0BAaHUE; BCE OIBITHI IPOBOTUT
B YCJIIOBMSIX U PeXKUMaX, 00ecreuynuBalolUX MOJy4YeHHE MPABUIBHBIX PE3YJIbTaTOB U BBIBOJIOB;
cobOnromaer TpeOoBaHUs MpaBWJI O€30MACHOCTH TPyJAa; B OTYETEe MPABUIBHO U aKKypaTHO
BBITIOJIHSAET BCE 3alMCH, TAONWIIBI, PUCYHKU, YEPTEXH, TpadUKU, BBIUYUCICHUS;, MPABHIBHO
BBITIOJTHAET aHAJIU3 OTPEIIHOCTEN.

e Onenka «4» CTaBUTCS, €CJIH BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE «5», HO OBLIO JOMYIIEHO
1IBa - TpU HeJo4eTa, He 6ojiee 0 JHON Herpy0oil OIMOKH U OJTHOTO HeJlouéTa.

e Omnenka «3» craBUTCA, e€cid  paboTa BBIMIOJHEHA HE  TOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOM 4YacTH TAaKOB, MO3BOJIAET MOJIYYUTh TPABUIIBHBIE PE3YJIbTAThl U BBIBOJBI: €CIU
B XOJI€ TIPOBEJCHUSI OTIBITA M U3MEPECHHI OBLIIH JIOMYIIEHBI OITHOKH.

e OmeHka «2» CTaBUTCS, €clOM paboTa BBHINOJHEHA HE TMOJTHOCTBIO U 00BEM
BBITIOTHEHHOW 4YacTH pabOThl HE TMO3BOJSET CeNaTh MPABUIBHBIX BBIBOJOB: €CJIH OIIBITHI,
M3MepeHusl, BRIYUCIICHNUs, HAOIIOACHUS TPOU3BOIMINCH HETIPABIIIBHO.



Bo Bcex ciiy4yasix oneHKa CHHKAeTCs, eCJIM Y4YeHHK He c00J1101aJ1 TpeOGoBaHus PaBHJI
0e3omacHOCTH TpyAa

IlepeyeHnb omMOOK:

I'pyObie ommoku

1. He3nanue omnpeneneHUl OCHOBHBIX TMOHSATUM, 3aKOHOB, MPABWII, MOJOXEHUU TEOPHH,
(bopmyI, OOIIETIPUHATHIX CHMBOJIOB, 0003HaUYEHUS (PU3UUECKUX BEJIWYHH, SAMHUAILY U3MEPEHUSI.

2. HeymeHue BBIJIENATH B OTBETE TJIABHOE.

3. HeymeHune mpuMeHSTh 3HAHUS sl peIICHHS 3a1a4 U 00bsACHEHHUS (PU3NIECKUX SBICHUN;
HENpPaBWIbHO CHOPMYJIUPOBAHHBIE BONPOCHI, 33JaHMsI WJIM HEBEPHBbIE OOBSICHEHMs XOJa UX
pellleHus, HE3HAHUE IPUEMOB pEIICHUS 3a7ay, aHAJIOTWYHBIX PAaHEE pELIEHHBIM B Kiacce;
OIMOKH, IOKA3bIBAIOIINE HEMPABHIFHOE IMOHMMAHHWE YCIIOBUS 33aJaud WM HEMPaBHIbHOE
HCTOJIKOBAHUE PEILLICHUS.

4. HeymeHHEe 9UTATh U CTPOUTH TPaPUKU U MPUHITUITHATEHBIE CXEMBI

5. Heymenue mnoAroTtoBuTh K pabOTe€ YCTAaHOBKY WM JIabOpaTopHOE OO0OpYJIOBaHUE,
IIPOBECTH OTBIT, HEOOXOIMMBbIE pacueThl UM MCIIOJIb30BATh MOJIyYEHHbIE JJAaHHbBIE JJIS1 BHIBOJIOB.

6. HeOpexHoe oTHOmeHHe K JabopaTopHOMY OOOPYIOBAaHUIO U H3MEPUTEIHHBIM
pudopam.

7. HeymeHue onpenenuTs NOKa3aHUS U3MEPUTEIHHOTO MpHoopa.

8. Hapymenne TpeboBaHuil mpaBui1 0€30TTaCHOTO TPY/Aa IPU BHITIOJTHEHHH YKCIICPUMEHTA.

HerpyOblie omuoxu

1. Herounoctu ¢hopMyaupoBOK, OIIPEIEICHNH, 3aKOHOB, TEOPUI, BEI3BAHHBIX HEMOJIHOTOMN
OTBETAa OCHOBHBIX IPU3HAKOB OIpenensieMoro moHsaTusi. OmuoKy, BbI3BaHHbIE HECOOTIOICHUEM
YCJIOBUM MPOBEACHUS OIbBITA WX U3MEPEHUM.

2. OmuOK1 B YCJIOBHBIX OO0O3HAUEHUSX Ha MPUHIMIIHAIBHBIX CXeMaX, HETOYHOCTH
YepTexkel, rpaguKoB, CXEM.

3. [Ipomyck uim HETOYHOE HAaNMCaHHE HAaUMEHOBAHUH eMHUI] (PU3NUECKUX BEITUYUH.

4. HepannoHaIbHBIN BEIOOP X012 pEIICHUSI.

Henouerst

1. HepanuonanpHble 3aMCH TIPU BBIYUCICHUSIX, HEPAIIMOHATIbHBIE MPUEMbI BHIYUCICHUA,
npeoOpa3oBaHMid U peLIeHHs 3a1ay.

2. ApudmMernueckre OIIMOKH B BBIYMCICHUSIX, €CIU OTH OIIMOKH Tpy0O HE HCKaKaroT
peaIbHOCTh MOJYYEHHOTO pe3ysbTara.

3. OtaenpHBIE MOTPEIIHOCTH B POPMYIUPOBKE BOIIPOCA WIIM OTBETA.

4. HeOpexHoe BBITIOJHEHUE 3aMHCeH, YePTEKEH, cXeM, TpauKoB.

5. Opdorpadudeckne u MyHKTyalMOHHBIC OIITHOKH

TEMATHYECKOE IINTAHUPOBAHHUE

10 kiacc
JJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeEM
Ne (ungposbie)
MPOrpamMMblI KosnuecTBo yacos
n/n oOpa3oBaTte/ibHbIE
pecypchl
PA3/IEJI 1. DU3UKA U METOJIbl HAYYHOI'O IIO3HAHMUA (2 u)
1.1 | ®u3nKa ¥ METO/IBI HAYYHOTO MO3HAHHS | 2 |
PA3/IEJI 2. MEXAHUKA (18 u)
2.1 | Kunematuka 5
2.2 | Jlunamuka 7
2.3 | 3aKOHBI COXpaHEHUS B MEXaHUKE 6

PA3JIEJI 3. MOJIEKYJISIPHASI ®U3UKA 1 TEPMOJAMHAMUMKA (24 4)
3.1 | OCHOBBI MOJIEKYIIAPHO- KHHETUYECKOM 9
TEOpUU
3.2 | OCHOBBI TEPMOAMHAMHUKHI 10




3.3 | ArperatHbie COCTOSIHUS BEIIECTBA.

@Da30BbIE NEPEXOJIBI S
PA3JIEJI 4. DJIEKTPOIAMHAMUKA (22 v)
4.1 | DnekTpocTaTuka 10
49 [TocTosiHHBIN 2N€KTpUYECKUN TOK. ToKn 12

B PAa3JIMYHBIX Cpeaax

PesepBHoe Bpemst (2 u)

11 kaacc
DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM
Ne (uu¢posrbie)
NMpPorpamMmbl KoauvecTBo yacoB
n/n oOpa3oBartejibHbIE
pecypcsbl
PA3JIEJT 4. DJIEKTPOAMHAMUKA (11 1)
41 MaruauTHO€ ToJie. 11
' DNeKTpOMarHuTHasE WHIYKITUS
PA3JIEJI 5. KOJIEBAHW A 1 BOJIHBI (24 q)
51 MexaHu4ecKue 1 AIEKTPOMArHUTHBIC 9
' KoJieOaHus
MexaHu4ecKue 1 AIeKTPOMArHUTHBIC 5
5.2 BOJIHBI
5.3 Onrtuka 10

PA3JIEJI 6. OCHOBBI CIHIELIUAJIbHOU TEOPUM OTHOCUTEJIbHOCTH (4 u)

6.1 | Ocnossl CTO | 4 \
PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 u)

7.1 DneMeHThl KBAHTOBOM ONTUKU 6

7.2 Ctpoenue atoma 4

7.3 ATOMHOE SAPO 5

PA3/IEJI 8. DJIEMEHTBI ACTPOHOMMUU N1 ACTPODPU3UKHU (7 1)

8.1 | DnemeHTHI acTpopU3MKH | 7 |
OBOBIHIAIOIIEE ITOBTOPEHMUE (4 u)
Cucremaruzanus 1 00o01eHne 4

Marepuaina Kypca Gu3uku

PezepBHoe Bpems (3 gaca)
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