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[Iporpamma 1o (¢u3MKe Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOKEHHH W TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS
OCHOBHOHM o0Opa3zoBaTeapHON mporpammbl, mpejactaBieHHbIx B OI'OC COO, a
TaKKe

®enepanpHoro 3akoHa oT 29 nekabps 2012 roma Ne 273-®d3 «O6
obOpazoBanuu B Poccuiickoit @eaeparium» (C U3BMEHEHUSIMH U JIONTOJTHEHUSAMM );

[Topsinka opraHu3aliu U OCYUIECTBJICHHUS 00pa30oBaTEIbHOU AESATENBHOCTU
10 OCHOBHBIM 00II€00pa3oBaTeIbLHBIM MporpaMMaM - 00pa3oBaTeIbHBIM
nporpaMMaM HadallbHOTO OOIIEro, OCHOBHOTO OOLIET0 M CpEIHEero OOIIero
oOpasoBaHusi, yTB. MpuKa3oM MmuHHCTepcTBa mpocBenieHus P ot 22.03.2021
Nell5;

®denepanabHOr0 TOCYAapPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHErO
ob1iero oopazoBanus (yrBepxkaeH [Ipukazom MunuctepcTBa npocsemieHus: PO ot
17 mas 2012r. Ne 413 «O06 ytBepxkneHuu (enepaabHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CPETHETO OOIIET0 0OPa30BaAHUSY);

[Ipukaza Munnpocsemenuss Poccum ot 12.08.2022 N 732 "O BHeceHuun
n3MeHeHul B DenepanbHbli TOCYapCTBEHHBINM 00pa30BaTeNbHbIA CTaHJAAPT
CpeIHEro o0IIero, yTBEPKACHHbBIN MPUKa30M MUHUCTEPCTBA 00pa30BaHUs U HAYKU
Poccuiickoit @enepanuu ot 17 mas 2012 r. N 413"

[Ipukaza MunuctepctBa npocserieHus: PO ot 23 wosiops 2022 r. Ne 1014
"OO0 ytBepxaeHuu PeaepabHON 00pa3zoBaTEIbHON MPOrpaMMbl CPETHETO OOIIETO
obOpazoBaHus"

[Tpukaza Munnpocsemenus Poccuu ot 21.09.2022 N 858 "O6 yTBepkaeHUn
deneparbHOrO TEpedHs Y4YEOHMKOB, JAOMYIICHHBIX K HCIOJB30BAHUIO TPHU
peanu3aluyd HMEIOMIMX TOCYJAapCTBEHHYIO aKKpPEAUTALMI 00pa30BaTelIbHbIX
MporpaMM HayaJbHOIO OOIIEro, OCHOBHOIO OOILEro, CpPEJHEro OOILero

oOpa3oBaHHUs OpraHH3aIsIMH, OCYIIECTBISIOITIMHU o0pa3oBaTeNbHY IO
JeSITEILHOCTh U YCTAHOBJICHUS MIPEAEILHOTO CPOKA UCIOJIb30BAHUS NCKITFOUEHHbBIX
y4eOHUKOB";

[Ipuka3 MunucrepctBa npocsemienuss Poccmitickonn  ®Pepepanuu  OT
02.08.2022 Ne 653 "OO yTBepkIeHHH (PeAepaTbHOTO MEPEUHs 3JIEKTPOHHBIX
0o0pa30BaTeNbHBIX PECYpPCOB, IOMYUIEHHBIX K HCIOJIb30BAHUIO IMPH pean3aluu
UMEIOIUX TOCYAApCTBEHHYIO AaKKpEAMTalMI0 00pa30oBaTelbHBIX IMPOTrpamMm
Ha4yaJbHOI'O OOIIEro, OCHOBHOI'O OOIIETO, CPeAHEro 00IIero oopa3zoBanus';

[loctanoBiennss  [J1aBHOTO ~ rOCYZIapCTBEHHOTO  CAaHUTApHOIO  Bpaya
Poccuiickoii @enepanuu ot 28.09.2020 1. Ne 28 «OO0 yTBepKI€HHH CaHUTAPHBIX
npaBun CII 2.4. 3648-20 «CaHutapHO-3MIHIEMUOJIOTHYECKUE TpeOOBaHUSA K
OpraHM3alusM BOCHUTaHUS U OOy4YeHHUs, OTAbIXa W O3J0POBICHUS JeTell u
Monoaexun»), [locranoBiaenue ['J1aBHOro rocyaapCTBEHHOIO CaHUTApHOIO Bpada



Poccuiickoit @eneparun ot 28.01.2021 r. Ne 2 "O06 yTBEp>KIEHUH CaHUTAPHBIX
npaBwi U HopM CanlluH 1.2.3685-21 "['urneHudyeckrie HOpMaTUBBI U TPEOOBAHUS
K obecrnedeHHI0 Oe30macHOCTH M (Miau) Oe3BPEIHOCTH JJise 4YesioBeKa (haKkTOpOB
cpenbl oouTaHus'";

Konnenmuu mnpenonaBanust npeamera «®dDusukay B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yommux OCHOBHBIE
00111e00pa3oBaTeNbHbIE MTPOrPAMMBIL;

denepaibHOM  pabodeill mporpaMMbl  CpeaHEro oO0IIero o00pa3zoBaHUS
npeameta «Pusnkay 6a30Bbiid ypoBeHb (10-11 kimacce);

IPaBOYCTAHABIIUBAIOIINX JOKYMEHTOB M JIOKaJIbHBIX HOPMATHUBHBIX aKTOB
MAOY «Jlunein «Coisipucy;

Ycraa MAOY «JIunei «Consipucy;

OcHOBHOM 00pa30BaTEIbHOM MPOTPaMMbl CpEIHEro 00IIero oOpa3oBaHUs
MAOY «Jluneit «Consipucy;

[Tporpammsl pazButust MAOY «Jluuei «Comnspucy;

[Iporpammel Bociutanust MAOY «JIunen «Consipucy.

Copnepkanue mporpamMmbl 1Mo (U3MKE HAMpaBleHO Ha GOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbI Mupa oOyvatonmuxcss 10-11 ximaccoB mnpu
oOydyeHnn ux ¢u3uKe Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm OPI'OC COO k
IUTAHUPYEMBIM JTMYHOCTHBIM, TIPEIMETHBIM W METalpPeIMETHBIM pe3yJIbTaTaM
oOy4eHHs, a TaK)K€ YUYUTHIBAET HEOOXOIUMOCTH peaTu3allud MEXIPEIMETHBIX
CBsA3eH (DM3UKHU C €CTECTBEHHO-HAYUYHBIMU YUEOHBIMH MPEIMETAMHU.

®du3rka Kak Hayka O Haubojee OOIMX 3aKOHAX MPHUPObI, BHICTYMAas B
KauyecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHU# 00 okpyxatomieM mupe. LlIkonbHbINA Kype PU3UKN — CUCTEMOOOPa3yIONTUi
JUTsl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (DHU3UYECKUE 3aKOHBI
JexaT B OCHOBE IMPOIECCOB U SBJICHUN, HU3ydyaeMbIX XHUMHUEH, OUOJIOTHEH,
dbuznyeckoir reorpadueit u actpoHomuein. lcnonb3oBaHME U AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  OMpeAeisieT XapakTep W Pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TOJyYEHUSI HOBBIX MAaTE€pUalOB C 3aJaHHBIMH CBOWCTBAMH W JIPYTHUX.
N3yuenne ¢Gu3MKM BHOCHUT OCHOBHOW BKJIaA B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOH KapTUHBI MHpa oOydaronmxcs, B (opMUpOBaHWUE YMEHHH MPUMCHSTH
HAyYHBIA METO]I TO3HAHUS MPHU BHITIOJHEHUN UMHU YUYEOHBIX UCCIIEIOBAHUN.

B ocHoBy kypca ¢Gusuku sl YpOBHS CpEIHEro O0OIIero o0pa3oBaHUs
MOJIOKEH pAl HUACH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPHUHIUIBI €ro
MTOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKHUT MaTepual U3 BCEX pa3lienoB (PU3MUKH, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEH MaTepuan Kypca (U3HKU
o0ObeIMHEH BOKpPYr (¢u3nuecKkux Teopuil. BenymuMm B Kypce sBIseTcs
(GopMHpOBaHHE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaT€pHUM, BELIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzauus MNpPEANoiaraéT HCHOJIb30BAHHUE
TYMaHUTapHOTO MOTEHIMana (U3MUEeCKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢u3ukun Cc pa3BuUTHEM OOIIECTBA, a TaKK€ C  MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH M 3KOJOTUYECKUMHU ITPOOIIEMAMHU.

Hoesa npuxnaonou  nanpaenrennocmu. Kypc ¢Gusukum  mnpeamonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHX M TEXHOJOTMYECKHX MPHUIOKEHUN
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyercs IMOCPEACTBOM BBEACHUS DIIEMEHTOB
COJIEp)KaHUsA, IMOCBALIEHHBIX JKOJOTMYECKUM IpOOJIEMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takxke OOCYKICHUS
npo6JieM palMOHATLHOTO MPUPOIONOIB30BAHUS U HKOJIOTMUYECKOI 0€30I1acHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (PU3MKM Ha YpPOBHE CpPEIHEro oOIIero
oOpazoBaHus SBIAIOTCS (pu3nueckue Teopuu (popmMupoBaHHe MPEACTABICHHUA O
CTPYKTyp€ NOCTpPOEHHUs (PU3HUECKON TEOPUH, POJIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEICTABICHUSAX O MpUPOJE, TpaHULAX
OPUMEHUMOCTH TEOpPUM, JJII OINHCAHHUS €CTECTBEHHO-HAYYHBIX SIBICHHM H
MIPOIIECCOB).

CucTeMHO-AesTeNbHOCTHBIN MOAXO0/ B Kypce (PU3MKH peanusyercs Mpexne
BCEro 3a CYET OpPraHM3allMMd 3KCHEPUMEHTAIBHON JEATEIbHOCTH O0yYaroIIUuXCsl.
Jlnst  Ga3oBoro ypoBHS Kypca GU3HKA — OTO HCIOJIb30BAHUE  CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCHEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOphI€ B IporpaMmMme mo (pusnke oObeAMHEHBI B OOIIMI CIUCOK YYECHUUYECKHUX
paKTUYECKUX padoT. BblaeneHne B yka3aHHOM IEpedHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JJII KOHTPOJS M OLEHKH, OCYLIECTBISIETCS Y4YaCTHUKaMHU
o0pa30BaTeNbHOTO TMpollecca HUCXOAs W3 OCOOCHHOCTEW IUIAHUPOBAHMS U
ocHalleHus: kaOuHera @u3uku. Ilpu »>TOoM obecneynBaeTcss OBJAJIECHUE
00y4YarommMMucs yMEHUSIMH TMPOBOJUTH KOCBEHHBIE HM3MEPEHMS, HCCIEI0BaHUA
3aBUCUMOCTEN (U3WYECKUX BEJIWYMH M TIOCTAHOBKY ONBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpioe BHUMAaHHME YAENAETCS PEIICHHIO PACYETHBIX M KAuE€CTBEHHBIX
3anay. Ilpu 3TOM U1t pacyE€THBIX 3a7a4 NPUOPUTETOM SIBJIAIOTCS 33Ja4l C SIBHO
3aJlaHHOM (PU3NUECKON MOJIETBbIO, TO3BOJISIOIINE IPUMEHATh U3YUYECHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefia Kypca, TaK U MHTETPUPYs 3HAHUS U3
pa3HbIX paszenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aJaHMs HA
0o0OBbsACHEHHE TpOTeKaHusi (U3MYECKUX SBJICHMM W TPOLIECCOB B OKPY’KaIOIIEH
KHU3HU, TpeOytomme BbIOOpa (U3NYECKOM MOAENH Ui CUTYyalud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimMu PIOC COO k marepuansbHO-
TEXHUYECKOMY OO0ecreueHnto y4yeOHOro rmpoiecca 0a30BbIii ypoBEHb Kypca
(bU3UKN HA YPOBHE CpeaHEro o0Iero oopa3oBaHus JI0HKEH U3Y4aThCsl B YCIOBUAX
IpeIMETHOr0 KaOuWHeTa (U3HKM WIM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (U3UKU JOIKHO OBITH
HEeoOXoauMoe J1abopaTopHOe OO0OpyAOBaHWE ISl BBHITIOJHEHUS YKA3aHHBIX B
nporpaMMe Mo (U3MKe YUYCHHMUECKUX MPAKTHUYECKUX paboT U JEMOHCTPAILlMOHHOE
obopyi0BaHUE.

JleMOHCTpallMOHHOE  000pyJ0BaHHEe (QOPMHUpPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIbHON JOCTaTOYHOCTH U 00eCleyrBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B MpOorpaMMe MO (U3MKE KIIOUEBBIX JAEMOHCTpalUUd IS
WCCIICIOBAaHMSI  M3YYaeMbIX  SBJICHHA W  MPOILECCOB, OMIHUPUYCCKUX |
(dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHECHHIA.

JlabopaTopHoe 00OpymOBaHME JJISI YYCHHUECKHX TMPAKTUYECKUX padoT
dbopMupyercss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsl B pacuére
OJTHOTO KOMIUJIEKTa Ha JByX oOOydamomuxcs. TemaTHuecKue KOMIUIEKTbI
7a00paTOPHOTO OOOPYAOBAHUS JOJDKHBI OBITH TIOCTPOCHBI HA KOMILJIEKCHOM
WCIOJIb30BaHNN AHAJIOTOBBIX WU ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BHJI€ IIU(GPOBBIX Ja00pATOPHUH.

OCHOBHBIMHU LIEJIAMH U3YyUYeHUs (PU3UKU B 0011EM 00PA30BAHUHU SBIISIOTCS:

e popMupoBaHUE HHTEpeca M CTPEMJICHHS OOyYalomMXcsi K HaydHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HMX MHTEIUIEKTyalbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH;

e Pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe MO3HAHUA U (POPMUPOBAHUE
UCCJIEI0BATENHLCKOTO0 OTHOIICHHUS K OKPYKAIOUIUM SIBIICHUSM;

e popMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs OCHOB
CTpOEHHUS MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e popmupoBaHue yMEHUH OOBACHATH SBJICHHS C  HCIOJb30BAaHHEM
(bu3nYeCKUX 3HAHUI U HAYyYHBIX 10Ka3aTEIbCTB;

e popMUpOBaHUE MPEACTABICHUA O PO (PUUKU ISl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHue 3TuX 1elield 0OecrneunBaeTcsl peleHueM CIIeAyIolnX 3a1ad B

npoliecce n3yyeHus Kypca PU3MK1 Ha YpOBHE Cpe/IHEero o01ero 0opa3oBaHus:



e MPUOOPETEHNE CUCTEMBI 3HAHUU 00 OOITUX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYAas MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY U JIEMEHTHI aCTPO(DHU3UKH;

e popMupoBaHUE yYMEHWI TPUMEHSITh TEOPETUUYECKUE 3HAHUS IS
OOBsSCHEHHSI (PU3NYECKUX SBICHUW B TIPUPOAE € Ui TPUHITHUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

¢ OCBOEHHE CIIOCOOOB pEIICHHUS PA3IUYHbIX 337a4 C SIBHO 3aJaHHOM
¢usznyeckoil Monenblo, 3aj1ad, MOAPa3yMEBAIOIIMX CaMOCTOSATEIbHOE
co3ianue (HPU3NUECKO MOJIeNH, aIeKBAaTHOW YCIIOBUSM 3a]1auH;

e IOHUMAaHUE (PU3NYECKUX OCHOB W TPHUHITUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPY>KAIOIIYIO
cpeny;

¢ OBJIQJICHUE METOJIaMU CaMOCTOATEIbHOTO IUIAHUPOBAHUSA M TMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a M HMHTEpIpeTaluu UHGOpMAIINH,
onpeeeHus: JOCTOBEPHOCTH MOTYUYEHHOTO pe3yJIbTaTa;

e CO3/IaHHUE YCJIOBUM JJIsl pa3BUTUS YMEHUN NPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOM J1€ATEIbHOCTH.

Ha wusyuenue ¢usmku (6a30BbIi ypOBEHb) Ha ypOBHE CpPEAHETO OOMIETO

obpazoBaHusi otBoauTCcsa 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJIENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

NucrpyMeHTapuii 1Jis1 OUEHUBAHUSI Pe3yJbTATOB: YCTHBIE OTBETHI,
NpakTHUYeCKHue M JabopaTopHbie pPadOTHI, TBOpPYECKHE padOThl, ydacTue B
KOHKYpCax, KOH(pepeHIUIX U Ap.

Hcnoab3yemble negaroruyecKue TeXHOJIOTHH:

UKT, 3nopoBbecOeperatomiasi, MNpPOEKTHAs, HUIPOBasi, MCCIEIOBATENbCKAS,
npoOJieMHasi, TEXHOJOTHH JUCTAHIIMOHHOTO 00y4eHHs (110 HEOOXOAMMOCTH ).

CornacHo ®denepanbHOl OCHOBHOM 00pa3oBaTEeIbHOM MpOTpaMMe CpEeIHEro
obmero odpazoBanuss MAOVY «Jluneit «Conspucy s MPOBEASCHUS KOHTPOJIS
YCBOEHHUSI IPOTPAMMHOI0 MaTepuaia MpeayCMOTPEHbI BUIbI KOHTPOJISL.

Pacnpenenenne BUJOB KOHTPOJISI IPOUCXOAUT CIEIYIOIIMM 00pazoM:

KoanuecTrBo
paodor
Buja koHTpOJIS 10
11 xnacc
KJacc
Bxonnas nuargocruka 1 1
[IpomexyTounast arrectauus 3a 1 mosryrogue 1 1




[IpomexxyTouHas (MTOTOBasi) aTTeCTaIMs 3a YUCOHbIN
TOJI

Texymme KOHTPOIBHBIC PAOOTHI

HTorosoe ko/1m4ecTBO KOHTPOJIbHBIX PadoT 3a
y4eOHBIH roj




COJAEPKAHUE OBYUYEHUA
10 KVIACC

Paznen 1. @usuka 1 MeTOAbI HAYYHOT'O MO3HAHUS

dusnka — Hayka o mpupone. HaydHble METOIbI NMO3HAHMS OKPYXKArOLIETO
mupa. Ponp dSkcnepuMmeHTa M TEOpUHM B IIPOLECCE ITO3HAHUSA IPUPOJBI.
DKCIIEpUMEHT B (PHU3UKE.

MonenupoBanue (u3MUECKUX SBICHHM M mporieccoB. HaydHble THIOTE3BI.
duznyeckre 3aKOHbI U TEOPHH. |'paHHIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb 1 MecTto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON HAy4YHON KapTHUHBI
MHPA, B IPAKTUYECKOU IEATENBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble U IUGPOBBIE H3MEPUTENIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABUKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemenienune, cKOpocTb (CpenHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHUE MAaTepUaJIbHOW TOYKH, MX MPOEKIMM HA OCU CHCTEMBI KOOPIUHAT.
Ciio)xeHue NnepeMeIIeHU U CII0KEHUE CKOPOCTEMN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMPSMOJUHEHHOE IBIXeHue. I 'paduku
3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U IEpEMENICHUs
MaTEepUAIBHOW TOYKH OT BPEMEHMU.

CBoOomHOE azieHue. Y cKopeHue CBOOOTHOTO MaIeHUS.

KpuBonuneiitHoe  naBuxeHue. JIBW)KEHHME  MaTEpUAIbHOM  TOYKU IO
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAs
ckopocth. [lepron u gacrora oopamenus. [leHTpocTpemMuTenEHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBU>)KEHUE CHAPSAI0B, LIEITHbIE U PEMEHHBIE MEpEIayn.

Jlemoncmpayuu

Mogenb cucteMsbl OTCYETA, UILTFOCTPALs KHUHEMAaTHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobOpazoBanue ABUKEHUH C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGntonenue nBuxkeHus tena, OpOIMIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO NaJeHUSI.

Hanpagiienue ckopocTr npu IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii s3kcnepumenm, 1abopamopuvie padbonul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LEJIbIO ONMPEACICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY IIyTAMH, MPOWJICHHBIMUA TEJIOM 3a
NOCJIEI0BATEIbHBIE PAaBHBIE IPOMEKYTKH BPEMEHUM IPU PABHOYCKOPEHHOM
JNBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBMKEHNS IIAPHUKA B BA3KOM KUIKOCTH.

N3yuenue nBmxeHus Teaa, OpoIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuaun  otHocutenbHOCTH  ['anmmnes. IlepBeit  3akoH  HeroToHa.
NuepnuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akon HproToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 17151 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tskectu. IlepBas kocMmuueckas
CKOPOCTb.

Cuua ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (1okosi, CKoIbxkeHus, kauenusi). Cuna tpeHus. Cyxoe
Tpenue. Cuia TpeHus CKOJIBKEHUS U cuia TpeHus mokos. KoaddumuenT tpenus.
Cuna conpOoTUBIICHUS NPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarenbHOE 1 BpamaTeabHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. I[lmedo cumbl. YcnoBus
paBHOBECHUS TBEPAOTO TEIIA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHWE: MOJAIIUITHUKH,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHNe NHEPLINH.

CpaBHeHHE Macc B3aUMO/JICHCTBYIOIIUX TEII.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JIeOpMalIUu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U aJCHUU.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAUYEHHUS U CKOJIbKECHUSL.

VYcnoBust paBHOBECHUS TBEPIOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenue nBmxeHus: Opycka rno HaKJIOHHOM MJIOCKOCTH.
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HccnenoBanre 3aBUCHMOCTH CUJI YHPYTOCTH, BOBHUKAKOUIUMX B MPYKUHE H
pPE3MHOBOM 00pa3siie, OT X aedopMariuu.

HccnenoBanre yCIOBHM paBHOBECHS TBEPJAOTO Tela, HUMEKIIEr0 OCh
BpALLCHUS.

Tema 3. 3axkonvl coxpanenusn 6 mexaHuke

UMiynbc MaTepuaibHOM TOUYKHM (Te€na), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbc CHIIBI M1 U3MEHEHUE HUMITyJbCa Tela. 3aKOH COXPAHEHHsI HMMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Pabora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass sHeprus MarepuaibHOM TOouku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU.

[ToTeHunanbHas DHEPIUsl. [ToTeHunanbHas DHEPIUs YIPYTro
nedhopMUpoBaHHOM  TpyxkuHBl. [loTeHImanbHast SHeprust Tena  BOJIU3HU
NOBEPXHOCTH 3€MIIH.

[loTeHmanbHple M HENOTEHUMANbHbIE  CWibl.  CBs3b  pabOTHI
HETOTEHIMANIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpAHEHUSI MEXaHUYECKON SHEPIHH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexo NOTeHIIMATLHON YHEPTUU B KHHETUYECKYIO U OOPaTHO.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yuenune abCOMOTHO HEYNPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

UccnenoBanue cBs3u pabOTHI CUJIbI C U3MEHEHHEM MEXAaHWYECKON SHEpPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Pasznen 3. MoJiekyasipHasi Gu3MKa U TEPMOAUHAMHKA

Tema 1. Ocro6vl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH M HUX OIIBITHOE
o0ocHoBaHue. bpoyHoBckoe pnBmxenue. Juddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YacCTUL[ BeUIECTBA. MoJenu CTPOCHMs Ta30B, >KUAKOCTEW U
TBEPABIX TN U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MoJiekyi. KomnuectBo BemecTsa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temreparypa u e€ msmepenue. lllkana temneparyp
Llenbcus.
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Monens wupeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOM TEOpHHM HJCATBHOIrO raza. AOCONIOTHAs TeMIlieparypa Kak Mmepa
CpelHel KHUHETUYECKOW SHEpPruM TEIJIOBOrO JBMXKEHUs uactull rasza. Illkama
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kiianeipona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelmecTBa. ['paduyeckoe MPEACTaBICHHE H30MPOIIECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTPOMCTBA M TMPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnpIThI, TOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHUE BEIIeCTBa, (oTorpapuu
MOJIEKYJT OPTaHUYECKUX COCTMHEHUMN.

OmnbiThl 10 AU Py3UH KUIKOCTEN U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Moguens onbiTa ITepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aNMOIEUCTBHUSL.

Monens, nuIocTpupyonas Npupoay JaBJICHUs ra3a Ha CTEHKHU COCy/Ia.

OnpIThl, WUIIOCTPUPYIOUIUE YpaBHEHUE COCTOSHUS HWJEaIbHOrO Tasa,
M30IPOLIECCHI.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomsi

OrnpeneneHue Macchbl BO3/lyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEpPEHUI
00BbEMa KOMHATBHI, TaBJICHUSI ¥ TEMIIEPATYPhl BO3TyXa B HEH.

HccnenoBanre 3aBUCUMOCTU MEX Ty TTapaMeTpaMU COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounamuxu

Tepmoaunamuueckas cucteMa. BHyTpeHHsIE 3HEprusi TepMOJAMHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ m3MeHeHus. KonmmuecTBo TermioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3yUYCHHE. Y IeIbHas TEIIOEMKOCTh BEIECTBA.
KonuyecTBo TEmaoThl IpH TEIIONEpe1aye.

[Tonsitue 00 aamabatHOoM mporiecce. l[lepBwIii 3aKOH TEPMOAMHAMUKH.
[IpumeHneHre TepBOTO 3aKOHA TEPMOJMHAMHUKK K H3omporieccaMm. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTumocTh MpOILIECCOB B MPHUPOJIE.

TerutoBbie MamuHbL. [[pUHIMITBEI AEWCTBUS TETIOBBIX MAIIUH.
[IpeoOpazoBanusi »HEpPruu B TEIUIOBBIX MaminHax. KoadduumeHt mnone3Horo
nevictBus TemtoBo mamwmHbL [{ukn KapHo m ero koaddummeHT moje3Horo
JEUCTBUA. DKOJIOTHYECKHUE MPOOIEMBI TETUIOPHEPTETHUKH.
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TexHuueckue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: JBUTATEllb
BHYTPEHHETO CrOpaHusl, ObITOBOW XOJOAWIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruu Tella MPHU COBEPIICHHH PaOOTHI: BBUIET
npoOKM U3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPALINS).

N3menenune BHyTpeHHEN SHEPTUM (TeMIepaTyphl) Tella MpU TeIuionepeaaye.

OmeIT 1O anaMabaTHOMYy pACIIMPEHUI0 BO3Ayxa (OMBIT C BO3MYIIHBIM
OTHUBOM).

Mopenu nmapoBoil TypOWHBI, ABUTATEISI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJSI.

Yyenuueckuii akcnepumenm, 1abopamopmsie pabomol

N3mepenne yaenbHOM TEIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eewyecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHneHcamnus. Vcmapenne u kuneHue. AGCOIOTHAS U
OTHOCUTEJIbHASL BIAXHOCTh BO31ayXa. HachbllieHHBbIH mMmap. YjaelbHas TemoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JABJICHUS.

Tépnoe Teno. Kpucrannmmueckue u amopdusie Tena. AHU30TPOIUS CBOMCTB
kpucrtauioB. Kunkue kpucramuibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUcCTayuh3aIys. Y AelibHas TemioTa miasneHus. CyOmumarus.

VYpaBHeHUe TETUIOBOTO OalaHca.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJYYEHHUS] COBPEMEHHBIX MaTe€pHasoB, B
TOM YKCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX MTAPOB.

Kunenue npy NOHMKEHHOM JTaBJICHHH.

CrniocoObl U3MEpEHUs BIAXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJICHUS KPUCTAJUTMYECKOTO BEIECTRA.

JleMOHCTpaIus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomeol

N3mepenHrie OTHOCUTENbHOM BIXKHOCTH BO3/yXa.

Pa3znen 4. DiekTpoauHaMuKa
Tema 1. dnekmpocmamuka
OnekTpu3anus Tea. ODJEKTpUYECKHil 3apsia. J(Ba BuAa 3JIEKTPUUYECKUX
3apsinoB. [IpOBOIHMKH, IOUAIEKTPUKUA W TMOMYNPOBOJHUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3aps/a.
Bzaumopeiictue 3apsiaoB. 3akoH KyioHna. TodeuHbIN 2JIEKTPUUECKUM 3apsil.

13



Onextpuyeckoe nose. Hanpspk€HHOCTD anekTpudeckoro mostst. ITpuHmun

CYyNEPHO3ULNH AIEKTPUYECKUX Ioner. JIMHMKM HanpsyKEHHOCTH JJIEKTPUYECKOTO
ITOJIA.

PaGora cun  snekrpoctatndeckoro  mnons.  I[lorenunuman.  PasHocTthb
noTeHUHaIoB. [IpOBOOHWKM W AUANEKTPUKU B IJIEKTPOCTATUYECKOM TIOJIE.
JlusnexTpryeckast MpOHULIAEMOCTb.

OnextpoémkocTh. KonaeHcaTop. DIeKTpoEMKOCTh IIOCKOTO0 KOHJIEHCATOPA.
DHeprus 3apsHLKEHHOTO0 KOHJEHCATOopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, JJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE BJICKTPOnpuOOpoB,
KOHJIEHCATOp, KOIMPOBAJIbHBIN anmnapar, CTpyHWHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IIPUHLUI AIEUCTBUS JJIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHdecKas 3aluTa.

JIMBAEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcCaTopa OT IUIOLAAH
IIJJACTHH, PACCTOSIHUS MEXIYy HUMH U TUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomeol

N3mepenne anekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DJIEKTPUYECKHIT TOK. YCJOBUSA CYIIECTBOBAHMS DJJICKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon OMa Jy1st ydyacTka Ienu.

DJIEKTPUYECKOE COIPOTUBJIEHUE. Y IEJIbBHOE CONPOTHUBJIIEHUE BEILIECTBA.
ITocnenoBarenbHOE, MApAIIIEIBHOE, CMENIAHHOE COEINHEHUE MPOBOJHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDxoyms—Jlenna. MoiHOCTb
AIEKTPUYECKOTrO TOKA.

DNEKTPOABMXKYLIAs CUJIa U BHYTPEHHEE COITPOTUBIIEHHE HCTOYHUKA TOKA.
3akon Oma Ji71s TOJIHOM (3aMKHYTOM ) AyeKTprueckoi uenu. KopoTkoe 3aMbIKaHHe.

ONEeKTpoHHAasT  MPOBOAMMOCTH  TBEPABIX  METALUIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUS METAJNIOB OT TeMIiepaTypbl. CBEpXIIPOBOJUMOCTb.

DneKTpuYecKuid TOK B BakyyMe. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHHKWY. CoOcTBeHHass IpUMECHAss  IMPOBOJUMOCTH
MOJIyITPOBOJHUKOB. CBoiicTBa p—n-niepexoa. [loaynpoBoAHUKOBBIE TPUOOPHI.

OneKkTpuyecKuidi TOK B  pacTBOpax U  paciuiaBaXx  3JIEKTPOJIUTOB.
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DIIEKTPOIUTAYECKAS AUCCOIMALINS. DIEKTPOJIN3.

DJNeKTpUYeCKHii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTENbHBIN
pa3psan. Momuus. [1nasma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIepMETp,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKA, »BJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS], BAKYYMHBIN O/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OTYPOBOTHUKOBBIH 101, TaJbBAaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa U HAIPSKEHUS.

3aBHUCUMOCTh CONPOTHUBIICHUS [UINHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUJIOIAIN TIOTIEPEYHOIO CEYEHUs M MaTepuaa.

CMelnaHHOE COeIMHEHNE TPOBOAHUKOB.

[Ipsmoe w3MepeHne JIeKTpOABWXKYyIIEH cuibl. KopoTkoe 3aMmbIKaHue
raJbBaHUYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa M pOBOAUMOCTb BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydenne cMemaHHOro COEIMHEHUS PEZUCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEW CUIIbI UCTOYHMKA TOKA M €r0 BHYTPEHHEIO
CONIPOTHUBJICHUS.

Hab6mronenne anekrpoaunsa.

MesknpeaMeTHbIE CBI3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBisieTcs ¢
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcamMu MATEMaTHKH,
OMOJIOTUH, XUMUH, T€OrpaQUU U TEXHOJIOTHH.

Meosicnpeomemnule nouwsimusi, CBI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOI'O
NO3HAHM: SIBJICHUE, HAy4YHbIH (DakT, runmoresa, (Quanyeckas BEIUUYMHA, 3aKOH,
Teopusl, HAOIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHWe CUCTEMBbl ypaBHEHUM, JuHEWHas (yHKIMS,
napabona, rurnepoosa, ux rpauKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIUNA HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABUKEHHE B KMBOH mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHU/bI TEILJIONEpPEIayH, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SABJICHUS B )KUBOU IPUPOLE.

Xumus: TUCKPETHOE CTPOECHHUE BELIECTBA, CTPOCHHE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASA MAcCCa, TEMJIOBbIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEU U

15



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTUYECKAS JUCCOLMALMS,
rajbBaHUKA.

l'eocpaghus: BIaxXxHOCTH BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBHXKEHHI C HCIIOIb30BAHUEM MEXAHU3MOB, YUYET
TPEHUs B TEXHUKE, MOJIIMIHUKH, MCIOJb30BAaHUE 3aKOHA COXPAaHEHHs HMITyJbCa B
TEXHUKE (pakeTa, BOJOMET W JAPYTHE), JBUTaTelb BHYTPEHHETO CrOpaHus, NapoBas
TypOWHA, OBITOBOM  XOJIOAWJIBHHUK, KOHIUIMOHEpP, TEXHOJOTHM  TMOJyYEHHUS
COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATE€pUaJiOB, W HAHOTEXHOJIOTHUH,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB, KCEPOKC, CTPYMHBIN
IOPUHTEP, DJIEKTPOHATpEeBaTENbHbIE MPUOOPHI, SIECKTPOOCBETUTENbHbIE MPUOOPHI,
raJlbBaHUKA.

11 KJIACC

Paznen 4. dnexkrpoannamMmuka

Tema 3. Macnummnoe noine. IneKmpomMazHUmMHAA UHOYKYUS

[TocTossHHBIE MarHuThHl. B3auMOAENCTBHE TMOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noJjie. BekTop MarHUTHOW WHIAYKUMH. [IpUHUOMIT CyNEPIIO3ULIMM MArHUTHBIX IIOJIEH.
JlvHMM MarHuTHOM WHAYKIMU. KapTuHa JWMHUM MAarHUTHOM WHAYKIUU IOJS
MOCTOSIHHBIX MarHuTOB.

MarHuTtHoe 1oJjie TPOBOIHMKA ¢ TOKOM. KapTuHa NMHUN WHIYKIIMM MarHUTHOTO
noJsl JUIMHHOTO MPSIMOTO TPOBOJAHMKA W 3aMKHYTOrO KOJIBIIEBOTO IPOBOJIHHUKA,
KaTylku ¢ TokoM. OnbIT Dpcreaa. BzanmoaelcTBrue npoBOJHUKOB CTOKOM.

Cuna AMnepa, €€ MOayJIb U HAlTPaBJICHUE.

Cuna JlopeHia, €€ MoAyJib U HampaBlieHUE. J[BU>KEHUE 3apsyKEHHOM 4YacTHUIIbI B
OJIHOPOJHOM MarHuTHOM I1oJjie. PaGota cuibl JlopeHia.

SIBneHue 3JIEKTPOMAarHUTHOW MHAYKIUHU. [I0OTOK BEKTOpa MarHUTHOW MHAYKIUH.
DIEKTPOJIBIKYIIAS CHJIa MHAYKIMA. 3aKOH 3JIEKTPOMAarHuTHOW nHAyKuu Dapases.

BuxpeBoe 3iekTpuyeckoe Imosie. OJEKTPOABIKYIIAs CHJIA MHAYKIUH B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHnykTUBHOCTh.  SIBIIEHME  CaMOMHIYKIMHU.  OJEKTPOJBIKYIIAs  CHJa
CaMOUWH]TYKIIUH.

DHepruss MarHUTHOTO MOJIA KaTyIIKA C TOKOM.

DNEeKTpPOMarHuTHOE MOJIE.

TexHuyeckre ycTporcTBa U MPAKTUUECKOE TPUMEHEHHUE: MMOCTOSIHHBIC MArHUTHI,
BJIEKTPOMATHUTBI,  DJIEKTPOJIBUTATENb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YacCTHII,
WHyKIIMOHHAS TIE€Yb.

Jlemoncmpayuu
OnbIT DpcTena.
OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM ToJieM.JInHun



WHJYKIIUX MAarHUTHOTO TOJISI.

B3auMopeiicTBr€e IByX TPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevicrBue cuibl JIOpeHIIa Ha HOHBI 3JIEKTPOJIUTA.

SIBieHrE AIIEKTPOMAarHUTHON MHTYKIWH.

IIpaBuno Jlenua.

3aBUCHUMOCTD JJICKTPOABHXKYIIEH CUIIbI MHAYKIMU OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBnenne caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomol

N3yyeHne MarHuTHOTO MOJISl KATYIIKUA C TOKOM.

UccnenoBanue AeicTBUSA MOCTOSTHHOTO MarHuTa Ha pamMKy ¢ TokoM.lcciienoBanue

SIBJICHHS! DJIEKTPOMArHUTHOW UHIYKIIUU.

Paspnen S. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbLE KONEOAHUA

KonebarenpHas cuUcTEMA. CBoOoHEIE MEXAHUYECKUE KoJIeOaH M.
['apmonnueckue kosnebOanusa. Ilepmon, dvacrota, ammiuTyna u (asa KosieOaHUil.
[IpyXKMHHBIA MasTHUK. MaTeMaTU4ecKHuii MAasATHUK. YPaBHEHHE TapMOHHYECKUX
koJiebanuii. [IpeBpaiieHue HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCaNbHOM KOJIEOATEIbHOM KOHType. AHAIOTUS MEXAYy MEXaHUYECKUMH H
ANIEKTPOMArHUTHBIMU KosneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPIHU
B U/ICAJIbHOM KOJiebaTeIbHOM KOHTYpE.

[IpeacraBnenre o 3aTyXarOMMX KoJjeOaHUsX. BBIHYXKICHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHyXI€HHbIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[Tepemennsiil Tok. CHHYCOUIANIbHBINA TEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYTHOE U IEMCTBYIOIIEE 3HAYEHNE CUIIBI TOKA U HAMPSHKEHUSL.

Tpanchopmarop. IlpousBoacTBo, mepenaya u MOTPEOJICHHE BICKTPUUIECCKOM
DHEPIUU. OKOJOTMYECKHE PHUCKU IIPU IPOU3BOJACTBE INEKTpodHepruu. KymnbpTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBa U IPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, IMHUHN dJIEKTpOIIepeaay.

Jlemoncmpayuu

HccnepoBanue mnapaMeTpoB KoJeOaTeNbHOM CHUCTEMBbI (IIPY>KUHHBIA WU

MaTEeMaTUYECKU MasiTHUK).

Habmonenue 3atyxatoniux konedanuii. MccnenoBanue

CBOWCTB BBIHYKJICHHBIX KoJieOanuii. Habmonenue

pe3oHaHca.

CB0OOAHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHNUS.

OcumorpaMmbl  (3aBUCUMOCTH CHJIBI TOKa W HANpPsKEHUS OT BPEMEHHU) IS



AJIEKTPOMAarHUTHBIX KOJIEOAHUH.

Pe3onanc mnpum  1mOCIENOBAaTENbHOM  COEAMHEHUM  PE3UCTOpA,  KaTYIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mopeinb THHUY 3JEKTPOIepeaadH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomel

HccnenoBanne 3aBUCHUMOCTH TEPHOJA MalbIX KoJeOaHWM Tpy3a Ha HHUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBaHue NEpeMEHHOrO0 TOKA B LEMM M3 MOCIEI0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. Ilepumon. Ckopocts
pacnpocTpaHeHuss W JuIMHA BOJHBL. [lomepedyHble W IPOJOJIBHBIE  BOJHBI
NnTtepdepentus u nudpakiiys MEXaHHIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. YCIOBUS H3JIyYEHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B asnekrpomarautHOi BOjHe. CBoMcCTBa
AIIEKTPOMATHUTHBIX BOJH: OTpPaXX€HUE, MpPeOMIICEHUE, MOJSpHU3aIus, AUQPpPaKIus,
uHTepdepeHus. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31EKTPOMATHUTHBIX BOJH. [IpuMeHeHue 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIIBI PagMOCBI3M W TENEBHICHHUA. Panmosiokanms.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYIKAIOLIEH CPEIbI.

TexHHU4ecKue YCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbBIE
MHCTPYMEHTHI, YyJIbTPa3ByKOBas JUAarHOCTUKA B TEXHUKE W MEJULUHE, pazaap,
paguonpuéMHHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OObpazoBaHue U pacrpoCcTpaHEHHUE OTIEPEUHBIX U MPOJIOJIbHBIX BOJH.

KoneOGmromieecs Te10 Kak HCTOYHUK 3BYKa.

Habmtoienue oTpakeHus U NpeaoMIIeHHs] MeXaHU4eCcKuX BoJIH. HaOmonenue

uHTep(epeHIH U AMPPaKIIMU MEXaHUYECKUX BOJIH.3BYKOBOW PE3OHAHC.

Habito1eHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIONH M4aCTOTON
KOJIeOaHMIA.

HccnenoBanne CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE, MPEIIOMIICHHUE,
noJisipu3anys, IMPpaxkuus, uHTepPepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass onruka. [IpsmoiinHETHOE pacnpOCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyu cBera. TouedHbI HCTOYHHUK CBETA.

OTtpaxenue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHne wH300pakeHUl B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI TIPEIOMJICHHUS CBeTa. AOCONIOTHBIA TOKa3aTelh
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. llpenenbHbBIM yroam MOJHOIO



BHYTPEHHETO OTPaKECHMUS.

Hucnepcus ceeta. CioxHbI cocTaB 6e5oro ceera. LBerT.

Cobuparomie u paccenBaronre JUH3bl. ToHKas JnH3a. POKYCHOE PaCCTOSIHUE U
onTHUYEeCKas cujia TOHKOM juH3bL. [locTpoeHne wu300paxkeHH! B COOMpAOIUX U
pacceuBaromux JnH3ax. DOopMysia TOHKOM JIMH3bI. Y BEJIMYEHUE, 1aBAEMOE JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOM OIITUKH.

BonnoBas ontuka. UHTepdepenuus csera. KorepeHTHble UCTOYHUKHU. Y CIOBUS
HAOJIIOJICHUS] MAaKCUMyMOB U MHUHHUMYMOB B MHTEP(EPEHIMOHHOHN KapTHHE OT IBYX
CUH(aA3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus ceta. JudpakuuonHas pemeérka. YciaoBUe HaOMIONEHUS TJIABHBIX
MaKCUMyMOB TIpU TMaJICHUd MOHOXPOMATHYECKOrO CBeTa Ha JU(PaKIUOHHYIO
PELIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: OYKH, JyIa,
¢doToamnmapart, TPOEKIIMOHHBIN armapaT, MUKPOCKOI, TEJIECKOMN, BOJIOKOHHAs OINTHKA,
nupakiMOHHAas peléTKa, MOJISPOUI.

Jlemoncmpayuu

IIpssMOnMHEHOE PACHpPOCTPAHEHUE, OTPAKEHHE M IIPEIIOMJICHUE CBETA.
OnTtuyeckue nprudOpBHI.

ITommHOE BHYTpEeHHEE OTpakeHue. Mozaens CBEToBOAA.

UccnenoBanue cBOMCTB M300pa)KEHUM B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Hab6nronenue narepdepeHImu cBeTa.

Habmronenue nudpakiuu ceera.

Ha6monenue nucnepcun cera. [lomyuenue

CIIEKTpa C IIOMOLIBIO ITPU3MBI.

[Tomydenue criekTpa ¢ momonibio nudpakuronHon peméTku. Habmonenue

ITOJISIPU3ALIMH CBETA.

Yuenuueckuui sxcnepumenm, 1abopamoptvie padbomul

N3mepenue nokasarens npegomieHus crekna. Meeinenosanue

CBOMCTB n300pakeHuii B muH3ax.Habmonenune nucnepenu

CBETA.

Pa3pnen 6. OcHOBBI cieMAJIBHOM TEOPUH OTHOCHTEIbHOCTH

['paHnbl IPUMEHUMOCTH KJIACCUUYECKOW MeXaHUKH. [locTynaTel crienuaibHOU
TEOPUH OTHOCUTEIIBHOCTU: HWHBAPHUAHTHOCTH MOJYJS CKOPOCTH CBETA B BAaKyyME,
MPUHIINAN OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHH U COKpaIllCHUE
JUTUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBsi3p MacChl C DHEPTHEN M HMIYJbCOM PEIATUBUCTCKOM YacCTULBI. DHEPTHUs



ITOKOAI.

Pazgea 7. KBanroBas pusuka
Tema 1. Inemenmovl KBAHMOBOU ONMUKU
®dotonbl. Popmyna [lnanka cBa3u 3Hepruu GOTOHA C €ro YaCTOTOW. DHEpPrusu
UMIYJIEC (HOTOHA.
OtkpeiTiie U ucciuenoBanue dotodddexra. Onpitel A. I'. CrosneroBa. 3aKoHbI

dorordpdexra. YpaBHenue OinmTeiHa 11 (orodaddexra. «Kpachas rpanunar
dbotoaddexra.

HaBnenue cBera. Omwitel II. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE IMPUMEHEHHE: (HOTORIEMEHT,
dboTomaTUMK, COTHEYHAsT OaTapesi, CBETOIUOI.

Llemoncmpayuu

®doT03(¢heKT Ha YCTAaHOBKE C IIMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHelTHEro potorddekra.

Ceeroauon.

ConueuHnas 6artapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiThl Pesepdopra mo paccesHHIO o -9acTHII.
[Inanerapnas mozaens aroma. Iloctynarel bopa. M3nydyenne u noriouieHre GOTOHOB
IIpU MIEPEXOJIE aTOMA C OJTHOI'0 YPOBHS 3HEPruMU Ha npyrou. Buael cnexkrpos. Cnekrp
YPOBHEMN SHEPIUU aTOMa BOAOPOAA.

Bonnoseie cBouctBa wactuu. Bomnabel ae bpoisa. KopmyckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYJIECHHOE U3ITyYEHUE.

TexHuyeckue yCcTpouCTBAa U NMPAKTUYECKOE ITPUMEHEHUE: CHEKTPAIBbHBIA aHAIU3
(cexTpocKoI), 1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopa.

Ornpenenenue AJIMHBI BOJIHBI J1a3epa.

HalGnronenue nuHedyaThIxX CIIEKTPOB U3ydeHus.J1azep.

Yuenuueckuii akcnepumenm, 1abopamopmsie pabomol

Habmonenue nuHeityaToro cnekTpa.

Tema 3. Amommnoe adpo

DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIOXHOCTh CTpO€HUs saapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pesepdopaa mo ompeneneHuto cocraBa paguoaKTUBHOTO
u3nydenus. CoiicTBa anb(da-, 6eTa-, ramma-usinydeHus. BiausHue paarnoakTUBHOCTH
HA )KMBBIEC OPTAHU3MBI.

OtkpeiTHE TIpOTOHa W HeWTpoHa. HyxknonHas wmoxaenb snapa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.



Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['amma- usnydyeHue.
3aKOH paJlO0aKTUBHOIO pacaja.

DHeprus CBsSI3U HYKJIOHOB B sjpe. SAnepubie cuibl. JledekT maccsl siapa.

SnepHble peakiuu. JleneHue u CUHTE3 saep.

SAnepuslii peaktop. Tepmosinepusiii cuntes. [IpobieMbl U nepCneKTUBHI SASPHOM
SHEPreTUKU. JKOJOTMYECKHUE ACIIEKTHI SIAEPHONU SHEPTETUKHU.

OnemeHTapHble YacTHIbl. OTKPBITHE TO3UTPOHA.

MeToap1 HAOMIOIEHUS M PETUCTPAIMH 3JIEMEHTAPHBIX YacTull. OyHIaMeHTaIbHbIE

B3aumozeiicTeus. EnnncTBo Qusnueckoi kapTuHbl Mupa. Texnudyeckue

YCTPOMCTBA U NMPAKTUYECKOE IIPUMEHEHHUE: JO3UMETP, Kamepa
Bunbcona, siaepHsIil peakTop, aromHasi bomoa.

Llemoncmpayuu

CuéTyrK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabonul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPU3UKHU

Ortanbl pa3BuUTHs acTpoHOMUU. [IpuKiiamHOE M MHPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMUMU.

Bun 3B&3nnHoro neba. Co3Besnusi, sipkue 3BE3IbI, IUIAHETHI, HX BUIUMOE
JIBUKEHUE.

ConHeuyHas cucrema.

Connne. ConHeuHast akTUBHOCTh. MIcTounuk sHepruu CoJiHIa U 3BE37. 3BE3BI,
X OCHOBHBIE XapaKTEPUCTHKHU. J(Marpamma «CHEKTPAJIbHBIA KJIACC — CBETHUMOCTHY.
3BE3/1bI TJIABHOM MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTbY JUIS 3BE3]
IJIaBHOM MOCJIEN0BATENBLHOCTH. BHYTpeHHEE CTpOEHUE

3BE€311. COBpEMEHHBIE MPEICTABIEHUS O MPOUCXOKIAECHUH U 3BOOLMKY COJIHIIA U 3BE3L.
DTamnbl )KU3HU 3BE3.

Mueunsiii Ilyte — nHama [Manaktuka. Ilomoxenwe u aBuxenne CoJsiHIIA B
IN'anaktuke. Tunsl ranaktuk. Pagvoramaktuky v kBaszapbl. YEpHbIE IBIPBI B sApax
rajJaKTHUK.

Bcenennas. Pacimmmpenne Beenennoit. 3akon Xab60ma. PazOeranue raiakThk.
Teopusa bonbsmoro B3peiBa. PenukroBoe usiyueHue.

Macmrabnass crtpykrypa Bcenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaGnronenuss HEBOOPYXKEHHBIM TJ1a30M C MCIOJb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUN MJI1 ONpEeNeIeHUs] MOJOKEeHHUsI HEOEeCHbIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31us1 CEeBEPHOTo MOMYIIAPHS U SIPKUE 3BE3BIL.

HaGmonenus B Teneckon JIynsl, manet, Mieunoro [1ytu.

O6o0maronee NOBTOpPEHNE

Ponb pusuku u acTpOHOMUU B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, COIMAIbHOM



U 3TUYECKON cepax AesATENbHOCTH YEJIOBEKA, pOJib U MECTO (PU3UKHU U ACTPOHOMUU B
COBPEMEHHOM HAay4YHOM KapTHMHE MHpa, poJib (hU3MUECKOH Teopuu B (HOPMUPOBAHUU
IpeCTaBICHUA 0 (PU3NYECKOW KapTUHE MHpA, MECTO (PU3NYECKOW KApTHUHBI MUpPA B
o011eM psiZTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3U

Nzydyenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kiacce OCYLIECTBISETCS C
y4ETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMl MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpaduu v TEXHOJIOTHH.

Meoicnpeomemnvle nousamusi, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAy4YHOI'O
NO3HAHMS: SBJIEHUE, HAYUHBIN (haKT, runoresa, puznyueckas BEIMUNHA, 3aKOH, TEOPHUS,
HaOJI0IEHNE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHrne CUCTEMbl YPaBHEHHUM, TPUTOHOMETPUUECKHE (QYHKIUU:
CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKAECTBO,
BEKTOpPbl M HX IPOCKIMH HAa OCH KOOPAMHAT, CII0KEHUE BEKTOPOB, IPOU3BOJHBIC
AJIEMEHTApHBIX (YHKIUHI, IPU3HAKU 1000 TPEYrOJIbHUKOB, ONPEAEIICHUE TI0LaAN
IUIOCKUX QUTyp U 00bEMa Te.

buonocus: »snektpuyeckue SBICHUS B OKUBOM mpupoje, KoseOaTenbHbIE
JIBWKEHUSI B KUBOM IPUPOJEC, ONTHYECKUE SBIICHUS B JKUBOW IPUPOJAE, ACHUCTBUE
paavanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAs: CTPYKTypa TBEPABIX TEI,
MEXaHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOMN PEIETKH, CHEKTPAIbHBIN aHATH3.

l'eocpagpusa: MarHuTHBIE MOJIOCAa 3eMJIM, 3aJ€KH MArHUTHBIX Py, POTOCHEMKaA
36MHOM ITOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSICEHU.

Texnonocus: IMHAN IIEKTPOIIEPENAY, TEHEPATOP NMEPEMEHHOTO TOKA,
BJIEKTPOJIBUTATENb, UHAYKIIMOHHAA 11€4Yb, paAap, PaIUONPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neub, MpoeKIIMOHHBIN anmnapar, BOJIOKOHHAs! ONITHKA,
coJIHeUHas OaTapes.



IHJTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA HNPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIIETI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Dus3mka» HA YPOBHE CPEAHETO OOIIETO
obOpaszoBanusi (0a30BBIi ypOBEHB) AOJKHO OOECIEUHUTHh TOCTHKCHHE CIIEAYFOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSA y4eOHOro mnpeamera «DU3MKa» JOJIKHBI
OTpakaTb TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOMIMXCS  PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTALUH, MTO3UTUBHBIX BHYTPEHHHX yOeXKIEHUH, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM [EHHOCTSIM POCCUMCKOTO OOLIECTBA, PACIIMPEHUE KUZHEHHOI'O OIbITa
U OIbITa [JIEATEIIBHOCTH B MPOLECCE pPEAIU3alUU OCHOBHBIX  HAaIPaBICHUI
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHUSA

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00yYaIOLIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TyMAaHUCTUYECKUX W
JE€MOKPAaTHYECKHNX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIESTENBHOCTh B MHTEpPECAX TI'PAXKIAHCKOIO
00111eCcTBa, y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHONW OpraHU3allkH;

YMEHHE B3aUMOJIEVCTBOBATH C COMAIbHBIMA HHCTUTYTAMU B COOTBETCTBUH CUX
GYHKIMSIMHU ¥ HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NEATEIBHOCTH;

2) IaTpUOTHYECKOT0 BOCIIUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOM rPaXJaHCKOU VJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAaPCTBEHHBIM CHMBOJAM, JOCTHXXEHUAM
POCCHICKHX yUEHBIX B 00J1acTH (DU3UKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTH YYEHOT0;

OCO3HAHME JTMYHOTO BKJIA/Ia B MOCTPOCHUE YCTONYMBOTO OYIyIIETO;

4) 3¢cTeTU4eCKOr0 BOCIIMTAHHUS :

ACTETUYECKOE OTHOUIEHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucymiero (pu3ndeckoi Hayke;

5) Tpy10BOro BOCIUTAHUSA:
UHTEpEC K paziuyHbIM cepaM NpodecCHOHATbHON AESITeIbHOCTH, B TOM YHUCIIE



CBSI3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD Oyayiei
npodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHWIO U CaMOOOpa30BaHUIO B 00JacTH
(bU3UKY HA TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrH4eCKOro BOCIIMTAHHUSA:

c(hOpPMHUPOBAHHOCTh DJKOJIOTHUYECKOW KYJIBTYPhI, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKHUX TIPOOIeM;

IJIAHUPOBAHKE U OCYIIECTBIICHUE JICCTBUM B OKPYIKAIOIIEN CPEAE HA OCHOBE
3HAHMA LEJIEU YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpeHHue OmbITa ACATEIBHOCTH HKOJOTMYECKON HampaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUH 110 (HU3HUKE;

7) HEeHHOCTH HAYYHOI'0 TO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs GU3NIECKON HAYKH;

OCO3HAHHUE LIEHHOCTU HAYYHOH JI€ATEIbHOCTH, FOTOBHOCTh B MPOLECCE U3YUECHUS
GU3UKKM  OCYIIECTBIATH MPOEKTHYIO H  HCCIEIOBATEIBCKYIO  JIEITEIbHOCTh
WHJIUBUIYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTeabHBIC yHUBEpPCAJIbHbIE YUeOHbIe eiicTBusibasoBble
JIOTHYecKue AeHCTBUA:
CaMOCTOSITENIbHO  (OpPMYyJIMpPOBaTh M AKTYaJU3UpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEINATh LENN NEITENbHOCTH, 3a1aBaTh NapaMeTpPbl U KPUTEPUU UX
JOCTHKCHHSI,
BBIABJIATH 3aKOHOMEPHOCTM M IIPOTUBOpPEYUs B  PACCMaTPUBAEMBIX
(bu3NYECKUX SABIICHUSX;
pa3pabaTbhiBaTh IUIaH PEIIEHUs MPOOJIEMBbI C YU4ETOM aHalu3a MMEIOLIUXCS
MaTEepUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B 1€ TEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MTOCIEACTBUN EATEIIBHOCTH;
KOOPJIMHUPOBaTh W  BBIIOJHATH pabOTy B  YCJIOBHUSIX  PeajbHOrO,
BUPTYaJbHOIO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;
pa3BUBaTh KPEATUBHOE MBILICHUE IPU PEILICHUH KU3HEHHBIX POOIIEM.
Bba3oBble nccienoBare/ibCKHe 1eiiCTBUA:
BJIaJICTh HAYYHOU TEPMUHOJIOTHEN, KIIFOYEBBIMU NOHATHUAMYU U METOAAMU
buznueckoil HayKu;

BJa/IeTh HABBIKAMH Y4YEOHO-MCCIIEIOBATEIHCKON W MPOEKTHOW NEATEIHHOCTH B
oOnactu (pU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOATEIBHOMY IIOHUCKY
METOJIOB pEILIeHUs 3aJady (PU3NYECKOTO COJCpP)KAHUS, NPUMEHEHHUIO Pa3INYHbIX



METO/I0B MTO3HAHUS;

BJaJ€Th BUJIAMU JICSITENBHOCTH 1O TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANN, TIPEOOPA30BAHUIO M IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CHTYaIUsX,
B TOM YHCJIE TIPU CO3JIaHUN yIeOHBIX TPOCKTOB B 001acT (pU3uKw;

BBISIBIIATh MPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh  3ajady,
BBIJIBUTATh TUIOTE3y €€ pEelIeHHs, HAXOJAUTh apryMEHThI JJisi J0Ka3aTeIbCTBa CBOUX
YTBEPXKJICHUM, 3a/1aBaTh MapaMeTPpbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh MOJYYCHHBIC B XOJ€ PEIICHUS 3a7a4ll PE3yJIbTaThl, KPUTUUECKH
OIICHUBATH UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH M3MECHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh W (QopMyIHpoBaTh COOCTBEHHBIC 3a7ayll B 00pa3oBaTEIbHOMN
JESATEITLHOCTH, B TOM YHCJIC TIPH U3YYCHUH (PU3HKHY;

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

yMETh [EpPEHOCUTh 3HaHUS 10 (U3MKEe B  MPAKTUYECKYIO  OO0JacTh
KU3ZHENIEATEeIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel; BbIIBUTATh

HOBBIC UJICH, TIPEJIaraTh OpUTHHAIBHBIC TIOJIXO/IBI U PEIICHHUS;CTABUTh

pOOJIEMBI U 33]1a4H, IOMYCKAIONINE aTbTePHATUBHBIC PEIIICHMUS.

Pa6ora c undopmanueii:

BJIAJETh HAaBbIKAMU TMOJy4YeHUs HHPOpMaALUU (PUIUYECKOTO COACpNKAHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSATEIBHO OCYILIECTBISATh IOUCK, AaHaJu3,
CUCTEMATU3AIMI0 W WHTEPIPETANi0 HMHPOPMAIUA Pa3IUYHBIX BHUAOB U  (HoOpM
MIPEICTABJICHHS;

OIICHUBATH JIOCTOBEPHOCTH HH(OpPMAITUH;

UCIIOJI30BATh CPEICTBA MH(POPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B
pPEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX W OpPraHU3allMOHHBIX 3a/lad C
coOmro/ieHueM TpeOOBaHUW  OPrOHOMHUKH, TEXHUKH OE30MacCHOCTH, TUTHCHBI,
pecypcocOepekeHrs, MPaBOBBIX M ITHYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0e30I1aCHOCTH;

CO371aBaTh TEKCThI (PU3MUECKOTO COJCPIKAHMS B Pa3IMYHBIX (popMaTax ¢ yuéTom
Ha3HayeHUs WHQOpMAIlMU U IEJIEBON ayJIUTOPUHU, BBIOMpas ONTUMaIbHYIO (opMy
MIPEICTABJICHHS ¥ BU3YaTU3allNH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIEC yYeOHbIE JeHCTBUS:
OCYIIECTBIISATH OOIICHHE HA YpOKaxX (PU3UKU U BO BHE-YPOUHOU 1€ATEIbHOCTH;

pacrio3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO MW JIOTUYHO H3J1araTb CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MIOHMMAaTh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHIAWBUILYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKy MU METOJbl COBMECTHBIX JEUCTBUH C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJIOT0 YJICHA KOJUIEKTUBA;



NpUHUMATh  [EJIM  COBMECTHOW  JEATENbHOCTH,  OpPraHU30BBIBATH U
KOOPAMHUPOBATh JACUCTBUS MO €€ JOCTHKEHHIO: COCTaBIATh IUIaH JEHCTBHUH,
pacnpeneniarTb pojiu ¢ yu€TOM MHEHHMM YYacTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLIEHMBAaTh KAa4e€CTBO CBOETO BKJIAJa M KaXJI0TO yYaCTHHKA KOMaHIbl B OOLIMii
pe3yabTaT o pa3paboTaHHBIM KPUTEPUIM;

mpenjaraTb HOBBIE MPOEKTHI, OLEHUBAaTh UACH C T[O3ULUU HOBHU3HBI,
OpPUTHHAIILHOCTHU, PAKTHUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETUUECKOE NMOBEACHHE B PA3JINYHBIX CUTYaIUsX,
IIPOSIBIISITH TBOPUYECTBO M BOOOpAKEHHE, OBITH MHUIIMATHBHBIM.

PerynisiTuBHbBIE YHUBepca/ibHble YyuyeOHble JIelCTBHA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBJISATh TO3HABATEIbHYIO JEATEIBHOCTh B 00JACTH
GU3UKK W acCTPOHOMUH, BBISIBISATH MPOOJIEMBbI, CTaBUTh U  (OPMYJIUPOBATH
coOCTBEHHbIE 3a/1a4U;

CaMOCTOSATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KaUeCTBEHHBIX 3aj1ad,
IJIaH  BBIMIOJIHEHUSI TPAKTUYECKOM paboThl € YYETOM UMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEAOUTEHHI;

JaBaTh OLEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKd ydeOHOro MpeaMeTa Ha OCHOBE JUYHBIX MPEANOYTCHHIA;

JenaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTth Ha ceOs
OTBETCTBEHHOCTh 3a PEILEHUE; OLEHUBAThH

MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIULNHU B 00sacTu (pU3MKw,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBbI B JI€ATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJIa/IETh HABbIKAMU IO3HABATEJIbHON pedIeKcuu Kak OCO3HAHMs COBEPIIAEMbIX
JENUCTBUN U MBICIIMTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB HOCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pediieKcur sl OLIEHKU CUTYyalluu, BbIOOpa BEPHOIO
pelieHus;

YMETh OIIEHUBAaTh PUCKU M CBOEBPEMEHHO MPUHUMAThH PELICHUS MO UX
CHUKEHHUIO;

NpUHUMATh MOTHBBI W apryMEHThl JApPYTUX IMpU aHallu3e pe3yJbTaToB
NEeSTENbHOCTH;

MpPUHUMATH ceOsl, MOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

OpUHUMATh MOTHBBI W apryMEHThl JPYTUX MpU aHAJIU3€ pPE3yJIbTaTOB
NEeSATEeIbHOCTH;

NpU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.



B mporecce mocTrkeHHsI JTMYHOCTHBIX PE3YJIHTATOB OCBOCHHS TMPOTPAMMBI IO
dbuzuke A ypOBHSA  CpeAHero  oOmiero  oOpaszoBaHHMS Y OOYy4YarOIIUXCS
COBEpUICHCTBYETCS HIMOLIMOHAIIbHBIH UHTEIJICKT, Ipenoararoum
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBLHOE
COCTOSTHUE, BUJETh HAIpPaBJICHUS DPAa3BUTUS COOCTBEHHOW SMOIMOHAIBHOW Cdepsl,
OBITh YBEpEHHBIM B Ce€0€;

CaMOpPETYJIMPOBAaHMs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 33 CBOE  TIOBEACHHE, CIOCOOHOCTb  aJalnTUPOBATBCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIINM, BKJIIOYAIONIEH CTpEeMJIEHHE K JOCTIDKCHHUIO IIed U
yCcnexy, ONTUMHU3M, HWHUIMATUBHOCTh, YMEHHUE JEHCTBOBATb MCXOIS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKJIOYAIOLIEH CHOCOOHOCTh MOHUMAaTh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro MPU OCYIIECTBICHUHN OOIIEHHUs, CTIOCOOHOCTh K COUYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTH BBICTPAWBATH OTHOIICHUS C
JIPYTUMU JIFOABMU, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh KOH(IUKTHI.

MNPEJIMETHBIE PE3YJIbTATBI

K koniry obyuenuss B 10 kjiacce npeIMeTHbIE pe3ybTaThl HA 0A30BOM YpPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIIMXCS YMEHUMN:

JEMOHCTPUPOBATh HA MpUMEpPaxX poJib U MecTo (u3uku B (HOPMHUPOBAHUH
COBPEMEHHOW HAy4YHOM KAPTHUHBI MHPA, B Pa3BUTHM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIBLHOCTH JIFOIEH;

YYUTBIBATh TPAHUIBl MNPUMEHEHUS] HW3YUYCHHBIX  (PU3MYECKUX  MOJICIIeH:
MaTepuaibHas TOYKAa, MHEPIHAIbHAS CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEINO,
UJICAIbHBIN Ta3, MOJEIN CTPOEHHUS Ta30B, XKUJIKOCTEH W TBEPIBIX TEJ, TOYCUHBIN
ANIEKTPUUYECKUH 3apsi/i MPU pelieHun PU3NUECKUX 3a]1ay;

pacrio3HaBath (pu3znueckue SBJICHUS (MPOIECCh]) U OOBSCHATH UX HAa OCHOBE
3aKOHOB MEXAaHHKH, MOJIEKYJSIPHO-KHMHETHUYECKON TEOpPHUH CTPOCHHS BEIIeCTBa H
AIIEKTPOJIMHAMUKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBHYKEHUE,
CBOOOJTHOE TIAJICHUE TEJI, JBWKEHUE M0 OKPY>KHOCTH, MHEPIIHS, B3aMMOJICHCTBHE TEl,
mubdy3usi, OpOYHOBCKOE JBIDKEHHE, CTPOCHHE IKUIKOCTEH M TBEPIBIX Tel,
u3MeHeHHe o0BEMa Teln TpU HarpeBaHUM (OXJIaXICHWH), TEIJIOBOC PAaBHOBECHE,
UCIIapeHUe, KOHACHCAIHS, TUTABJICHHE, KPUCTAIIN3AIINS, KHUTIEHNE, BIIAYKHOCTh BO3/TyXa,
MOBBINICHUE JABJICHUS Ta3a MPU €r0 HarpeBaHWU B 3aKPBHITOM COCYIE, CBSI3b MEXKITY
mapamMeTpaMH COCTOSTHUSI Ta3a B M30IPOIleccax, DJICKTPU3AIUs TEJ, B3aUMOJICHCTBUE
3apsIoB;

OMHCHIBATh MEXAHUYECKOE JBIDKEHUE, UCIOJb3ys (U3HYECKUE BEIUYHHBL:
KOOpJIMHATA, MyTh, IEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUjla, UMITYJIbC



TeNna, KUHETUYECKas OHHEpPrus, MOTEHIMalbHAs »JHEprusi, MexaHudeckas paloTa,
MEXAaHUYECKasi MOILIHOCTh; IPU ONKCAHUU NPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI
UCIIONIb3YEMBIX BEJIMYMH, HMX OOO3HAUYEHHS U €AMHHULBI, HAXOIUTh (OPMYJIBL,
CBSI3BIBAIOIIUE TAHHYIO (U3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU;

ONMCBIBATh U3YUYECHHBIEC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SBJICHHUS, UCIIOJIb3YS
(u3nuecKne BEIMYMHBI: IaBJICHUE Ta3a, TEMIIEpaTypa, CPEAHss KHHETUUECKAast SHEPrus
XAa0THYECKOIO  JBHKEHUS MOJIEKYJI, CPEIHEKBAaApaTHU4HAas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsI SHEprus, paboTa rasza, KO3()QPHUIHEHT MOJIE3HOTO
JCHCTBHS TEIUIOBOTO JBUTATENS; MPU OMHCAHUM MPAaBUIBHO TPAKTOBATh (PU3UUECKHIL
CMBICIT HCTOJb3yEMbIX BEIMYMH, UX O00O3HAUYEHHUS W E€AMHHUIIbI, HAXOIUTh (HOPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (PU3HUYECKYIO BEIMUUHY C IPYTUMU BEIMUUHAM;

ONMCBIBATh W3YYECHHBIE JIIEKTPUUYECKHE CBOMCTBA BELIECTBA U DIIEKTPUYECKUE
ABJICHUS (TPOLIECCHI), HMCHOJb3ys (PU3NUECKHE BEIUUYHMHBI: 3JICKTPUUECKUN 3apsij,
ANEKTPUYECKOE T10JI€, HAIPSKEHHOCTD I10J1s1, IOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB; IIPH
ONMHMCAHUMU TMPaBUIBLHO TPAKTOBATh (PU3UYECKUM CMBICI HMCIOJIb3YEMbIX BEJIUYMH, UX
0003HAaUEHUA U €AMHUIBI, YKA3bIBaTh (POPMYJIbl, CBA3BIBAIOLIUE NAHHYIO (PU3NYECKYIO
BEJINYVHY C IPYTUMU BEJINYNHAMM;

aHAJIM3UPOBaTh (PU3NUYECKUE TMPOIECCHl M SBJICHUS, HCIONB3Ys (DU3MUECKHE
3aKOHBl M TPUHIUIBL: 3aKOH BcemupHoro tsarotenus, I, Il u III 3akonsl HeroToHa,
3aKOH COXPAaHEHUS MEXAHMYECKOM DHEPIHM, 3aKOH COXPAHEHHs MMITYJIbCa, PUHLUII
CyNEpNO3ULIMM CHUJ, TPHUHIMII PABHOINPABUS HWHEPUHUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHMS BEILECTBA, I'a30BBIE 3aKOHBI, CBA3b
CpeIHell KMHETHYECKON SHEpruu TEIUIOBOrO JBMXKEHMSI MOJIEKYJ C aOCOIIOTHOU
TEMIIEPATYpPOH, NEPBBIM 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHEHUs JJIEKTPUYECKOIO
3apsina, 3akoH KysoHa, npu 3TOM pa3nnyarh CIOBECHYIO

(GOpMYITUPOBKY 3aKOHA, €r0 MAaTeMaTHUYeCKOe BBIPAKCHUE W YCJIOBHUS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC NPHUHIIUIBI JICHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKHUX
YCTPOWCTB; pa3indarh YCIOBUA HX OE30MacHOTO HCIOIb30BAaHUSA B TMOBCEIHEBHOM
KU3HU,

BBITIOJTHATH SKCTICPUMEHTHI IO MCCIICIOBAHNIO (PU3NUYECKHUX SBJICHUN W TIPOIIECCOB
C WCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEPCHUU, MPU 3TOM (OPMYIUPOBATH
npoOJsieMy/3ajadyy M TUMOTE3y Y4eOHOro HSKCIEPUMEHTa, COOMpATh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHMS, POBOJAUTH OMBIT U (JOPMYJITUPOBATH BHIBOJIBI;

OCYIIECTBIIATh TPSIMBICE M KOCBCHHBIC HM3MEpPEHUS (U3MYCCKUX BEIUYHH, TPH
ATOM BBIOMPATH ONITUMAJIbHBIN CITIOCO0 M3MEPEHHUS M MUCIIOIH30BATh H3BECTHBIE METO/IbI
OLICHKH IOTPELIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKAYy  (PU3NYECKUMH  BEIMYMHAMH  C
WCITOTIb30BAaHUEM TIPSIMBIX H3MEPEHHM, MPH OTOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUPOBATh PE3yJbTAThl MOJYYCHHOW 3aBUCHUMOCTH (PU3WYECKHX BEIIMYUH B BHUJC
TabauIl ¥ rpauKoB, JAEIaTh BHIBOJBI 110 pE3yIbTaTaM UCCIIeI0BaHNUS;



coOmoaTh MpaBuiia O€30MacHOro TpyJda MpU MPOBEACHUU HCCIEAOBAHHUA B
paMKax y4eOHOro »HKCIIEpUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOH M  MPOEKTHOM
NEATEIbHOCTH C HCIIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB M J1a0OpPaTOPHOIO
000pyI0BaHUS;

peniaTh pacu€THBIC 3aJa4u C SIBHO 3aJJaHHOM (PU3MYECKON MOJICNbIO, UCIIOIb3YS
¢dbu3nUeckue 3aKOHbI U TPHUHIMIBI, Ha OCHOBE aHalM3a YCIIOBUA 3aJaud BHIOUPATh
(bu3NYECKyI0 MOJENb, BBIACTATh (PU3NUECKUE BEIUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE
JUIsl €€ pelieHus, IPOBOAUTh pacdy€Thl M OLICHMBATh PEATbHOCTh IOJYyYEHHOIO
3HaYCHUs (PU3NYECKON BETUUHHBI;

pemaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTMYECKU HENPOTHBOPEUYUBYIO
LEMOYKY PpACCYXKJIEHU C OMNOpOM Ha W3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nYecKue SIBICHUS;

UCIIOJIb30BaTh  MPU  pEIIeHHH  y4eOHbIX  3a7a4y  COBPEMEHHBIC
uH(OPMAIMOHHBIE TEXHOJOTUHU VISl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIUUN
npecTaBiIeHus y4eOHOM U HAyYHO-TIOMYJISIpHON MH(OpMAINK, TTOTy4YEeHHOW U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH()OPMAIINIO;

MPUBOAUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKu, OOBACHEHHME IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOW >KU3HU IS

obecrnieyeHus 0€30MacHOCTH IIPU OOpalleHuH ¢ MpUOOpamMu U TEXHUUYECKUMU

YCTpOMCTBaMH, JUIsI COXpPAHEHHsS 370POBbsi U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

padoTaTh B rpyIIIE C BBIMOJIHEHUEM Pa3IMUHbIX COLIMATIBHBIX POJIEH,IJIAHUPOBATh
paboTy TIpynmel, palUOHAJIBHO pacnpeAeisaTh OO0sS3aHHOCTM U IUIAHUPOBATH
NEATEIIbHOCTh B HECTAHAAPTHBIX CUTYALUAX, aICKBATHO OLICHUBATH BKJIAJ KaXIOTO W3
Y4aCTHUKOB TPYTIIHI B PEIICHUE paCCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenus B 11 kjiacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTh Y O0YUaIOIUXCS YMEHUI:

JEMOHCTPUPOBaTh HAa IpPUMEPAX poJib U MecTO (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KApTHUHBI MHPA, B PAa3BUTHUM COBPEMEHHONW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOM JCATEIBHOCTH JIOJEH, LEIOCTHOCTh U E€AUHCTBO
(du3rUecKol KapTUHBI MUPA;

YUUTHIBATh TPAHULBI MPUMEHEHHS U3YUYEHHBIX (DU3UYECKUX MOJENEH: TOYSUHbIN
ANEKTPUYECKUN 3apsif, Jy4d CBETA, TOUCUHbI UCTOYHUK CBETA, AEPHASI MOJEIb aTOMA,
HYKJIOHHAs! MOJIEJIb aTOMHOTO pa MPH pelIeHnH HU3NUecKUX 3aad;

pacrno3HaBaTh (U3NYECKUE SIBJIECHUS (IPOLECCh) U OOBACHATH MX Ha OCHOBE
3aKOHOB 3JIEKTPOJAMHAMHUKHA W KBAHTOBOM (DMU3UKHU: 3JIEKTPUYECKash MPOBOJUMOCT,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JIEUCTBUA TOKa, B3aWUMOJEWCTBUE
MAarHuTOB, 3JIEKTPOMarHuTHasi MHAYKUUS, AEMCTBUE MAarHUTHOT'O TOJISL HA IPOBOJIHUK C
TOKOM M JBWXKYIIMWCA 3apsl, DSJIEKTPOMAarHUTHbIE KojeOaHus W BOJIHBI,



NPSIMOJIMHEHHOE PaCIIPOCTPAHCHUE CBETA, OTPAXKEHUE, NIPEIIOMIICHHE, UHTeP(PEPEHIIHS,
IUdpakiys W TMOJIIpU3alis CBeTa, TUCTIepCHsl cBeTa, (GoToanekTpuueckuil 3ddexTt
(potorddexT), cBeTOBOE MaBleHWE, BO3HHMKHOBEHWE JMHEHYATOrO CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAS PaINOAKTUBHOCTD;

ONMCHIBATh HW3YyYCHHBIC CBOWCTBAa BelIeCTBAa (DIICKTPUUYCCKUE, MATHUTHBIC,
ONTUYECKHE, DICKTPHUCCKYIO TPOBOJUMOCTh PA3JIUYHBIX CPEIl) M JICKTPOMArHUTHBIC
SIBJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NICCKIEC BEITUIHHBI: dJICKTPHUSCKUAN 3apsil, CHia
TOKa, OJJIEKTPUYECKOE HAIPsHKCHHUE, JJICKTPUYCCKOE COINPOTUBJICHHWE, Pa3HOCTh
MOTEHIINAJIOB, 3JCKTPOJABMKYIAs CHiIa, padoTa TOKA, MHIYKIUS MarHUTHOTO TIOJI,
cuna Ammnepa, cuia JIOpeHIa, HHIyKTUBHOCTh KaTYIIKH, SHEPIHs 3JICKTPUUYECKOTO U
MaArHMTHOTO TOJICH, IEPHO M YacTOTa KOJIcOaHH B KOJIeOaTEIIbHOM KOHTYpE, 3apsia U
CHJIa TOKa B IPOIECCE TAPMOHHUYECKUX DJICKTPOMArHUTHBIX KoJIeOaHwid, (oKycHOe
paccTossHME W ONTHYeCKas Cuja JIMH3bI, NPH ONMHCAHWH IPABWJIBHO TPAKTOBAThH
(U3MYECKUI CMBICIT UCIIOJIBb3YEMBIX BEJIUYHH, UX 0003HAYCHHS M €IMHUIIbI, YKa3bIBATh
(bopMyJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NUECKYIO BEIMYMHY C IPYTUMHU BEIHUYNHAMMU;

OMKCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS M MPOIECCHI, HCTIOIB3Ys (PU3NUSCKHEC
BEJIUYUHBI: CKOPOCTH JJIGKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4YacTOTa CBETa,
DHEPTUS U UMIYJIbC (POTOHA, TEPUOJ] TIOJTypacaia, SHEPTUsI CBSA3H aTOMHBIX SITIEp, IPU
OMKMCAHUH TPABUIBLHO TPAKTOBATh (PU3UYECKUIA CMBICI HCIOJIB3YEMbIX BEITUYHH, WX
0003HAYCHUS W €IUHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO
BEJIMYUHY C IPYTUMHU BETUIMHAMH, BRIYACIIATH 3HAYCHUE (PH3NICCKON BETUIMHBL,

aHAIM3UPOBaTh (U3MYECKUE TIPOILIECCHl W SBJICHUS, HCIONB3Ys (undeckue
3aKOHBI M TIPUHIUIBI: 3aKOH OMa, 3aKOHBI ITOCJIEIOBATEILHOTO M TapaJlIeIbHOTO
COCAMHEHUS MPOBOJHUKOB, 3aKOH Jkoyns—JIleHma, 3akOH BJIEKTPOMArHUTHOU
WHIYKIIMW, 3aKOH TMPSMOJIMHEHHOTO pPaclpOCTpaHEHUsS! CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MMPEJIOMJICHUS CBETa, ypaBHEeHUE DiHITelHHa 1 hoTodhdekrta, 3aKoH
COXpaHEHHUS DHEPTrUW, 3aKOH COXpaHEHUS MMITyJIbca, 3aKOH COXpaHCHUS
AIIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAaHEHUS MacCOBOTO YMCa, MOCTyaaThl bopa, 3akon
PAAMOAKTUBHOTO pacmajia, Mpu TOM pas3iinyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYECKOEe BHIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIpEICIATh HaIpaBJICHUE BEKTOpAa WHIYKIIMA MArHUTHOTO TIOJS MPOBOJIHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

CTPOUTH M OIHUCHIBATH M300paKECHUE, CO3/aBAEMOC TJIOCKUM 3epKajioM, TOHKOMH
JINH30M;

BBITIOJTHSITH KCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PM3UUECKUX SBICHUHN U MPOIECCOB
C WCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHUH: MpU 3TOM (HOPMYTUPOBATH
npoOiemMy/3agady W THUIOTE3y Y4eOHOTOo JSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
PEIJI0KEHHOT0 000PYyI0BAHMUS, POBOAUTH OMBIT U POPMYJIUPOBATH BHIBOBL;

OCYIIECTBJISTh TMPSMbIE W KOCBEHHBIE HM3MEPEHUS (PU3NUYECKUX BEIMYWH, MPHU
ATOM BBIOMPATh ONTUMAJILHBIN CIIOCOO M3MEPEHHUS U MCIIOIh30BATh H3BECTHHIE METO/IBI
OLICHKH IMOTPEIIHOCTEN U3MEPEHUM;



UCCIICIOBATh 3aBUCUMOCTH (DU3MYCCKUX BEIUYHMH C HCIIOJb30BAHUEM TMPSIMBIX
U3MEPEHUN: TpH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (UKCUPOBATh PE3YJIbTATHI
MOJTyYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEIIMYUH B BUC TAaOIHIl U TpaduKOB, J1e1aTh
BBIBO/IBI 10 PE3YJIbTaTaM UCCIICIOBAHNS,

coOyroIaTh TMpaBWiia OE30MAaCHOTO TpyJAa MpPH IMPOBEIACHUU HCCICAOBAaHUHA B
pamMkKax y4eOHOTO O3KCICPUMEHTa, Y4eOHO-HCCICIOBATEIBCKOW H  IPOCKTHOM
JESATCIIBHOCTH C WCIOJIh30BAaHUEM HW3MEPHUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOTO
000pyI0BaHUS;

peniath pacuyéTHbIC 3a7a9d C SBHO 3aJIaHHOW (PU3MYSCKOW MOJICIBIO, HCIIONB3YsI
(bu3nyecKre 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJIKM3a yCIOBHUS 3aa4n

BbIOHUpaTh (DU3MUECKYI0 MOJeNb, BBIIEIATH (DU3MUECKHE BEIMYUHBI U (HOpMyJIb,
HeoOXOquMble M €€ pelIeHHs, IPOBOAUTH DPACYETHI M OLEHUBATh PEATbHOCTh
MOJIy4YE€HHOT'0 3Ha4Y€HUs (PU3HUECKON BEIUUNHBL;

pelaTh KayeCTBEHHBIE 3aJlauM: BBICTPAMBATh JIOTUYECKH HENPOTHBOPEUHBYIO
LENOYKY pacCyKIEHUM ¢ ONOpOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M
bu3nYecKue SBICHUS;

UCIIOJIb30BaTh  MPU  pEIIeHHH  y4eOHBIX  3aJa4  COBpPEMEHHbBIC
MH(OPMAIIMOHHBIE TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAlUUN
IpeCTaBICHUs] Y4eOHOW U HAyYHO-NOMYJISIpPHOU MH(OpMAIUK, MOJYyUYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOJTy4aeMyto HH(POpMaIIHIO;
OOBSCHATh TNPUHIUMBI JEHCTBUS MAalIUMH, NPUOOPOB U TEXHUUECKUX

YCTPOMCTB, pa3inyaTh yCIOBUS X 0€30MaCHOI0 UCITIOIb30BAHMS B MIOBCEIHEBHOM
KU3HH;

NPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHUE MIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW >KU3HU IS
obOecrieueHrs 0€30MaCHOCTH TMpU OOpallleHuH ¢ MNOpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, [JIsi COXPAHEHUsS 3/I0POBbsi M COOJIOJEHUS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOUIEH CpeIe;

paboTarb B Tpynne C BBINOJHEHUEM PA3NIMYHBIX COLUAIBHBIX pOJIEH,
IJIaHUPOBATh  pabOTy TPYIIbI, PALMOHAIBHO pacCHpenensTh O0O0S3aHHOCTH U
IJIAHUPOBATH JACSITENBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aI€KBATHO OLIEHUBATH BKJIA]]
KaXKJO0r0 U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAaeMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosaunue
No KommuectBo OCHOBHEIE BUBI A€ITEILHOCTHA
pa3ziesioB U TeEM [IporpammHoOe conepxkanue
n/n 4acoB o0yJaromuxcs

y4eOHOro npeaMera

Pasznen 1. ®u3uka v MeTOAbI HAYYHOI'O IIO3HAHMUS

1.1 | ®usuka u MeTOIBI 2 ®u3uka — HayKa O IPUPOJIE. N3yuyeHue HayYHbIX (3MIUPHUUECKUX U
Hay4YHOTO IMO3HAHUS HayuHble MmeToabl MO3HaHUS TEOPETUYECKHUX) METO/IOB MTO3HAHUS
OKpPY’KaroIlero Mupa. OKpPY>KaroIero Mupa.
Ponp sxcnepumenTa u Teopun OO6cy>xaeHue rpaHul] NPUMEHUMOCTH
B IIPOLIECCE MMO3HAHUS TPUPOIBL. (bu3HYEeCKUX 3aKOHOB U TEOPHIA.
DKCIepuMEHT B (pU3HKe. Pabota B rpymrie 1o noaroToBKe
MonennpoBanue pusnaeckux KOPOTKHUX COOOIIEHUI O POJIU U MECTe
SIBJICHUU U TIpoueccoB. Hayunbie (GU3UKY B HAYKE U B MPAKTHYECKON
runore3sl. Pu3nuecKue 3aKOHbI U NEATEIbHOCTH JIFOJIEH.
Teopud. ['paHUIBI IPUMEHUMOCTH JleMOHCTpanus aHAJIOTOBBIX U
buzndyecknx 3akoHoB. [IpuHITUT U (HPOBBIX U3MEPUTEIHHBIX PUOOPOB,
COOTBETCTBHS. KOMIBIOTEPHBIX TATUUKOB.
Ponb u MmecTo Gpusuku OcBoeHue OCHOBHBIX TPUEMOB padOTHI
B ()OPMUPOBAHUY COBPEMEHHOU ¢ mudpoBoit 1aboparopueit o Gpusnke
HAay4YyHOU KapTUHBI MUDA,
B [IPAKTUYECKON JEATEITBHOCTH JIFOJIEU
Hroro o pasgeny 2




Pa3nen 2. Mexanuka

2.1

Kunemartunka

MexaHnueckoe JBUXKEHHUE.
OTHOCUTENTBHOCTh MEXAHUYECKOTO
nBwxkeHnsa. Cucrema oTcuéTa.
Tpaexropus.

[Iepemenienue, CKOpOCTh (CpeHss
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHHE MaTepUaIbHON TOUKH,
UX IPOEKLUN HA OCU CHUCTEMBI
koopauHat. CroxeHue
MEPEMEIICHUH U CII0KEHUE
CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE BUKCHUE.
['paduixu 3aBUCUMOCTH KOOpPAMHAT,
CKOPOCTH, YCKOPEHUS, ITyTU U
MIEPEMEILIECHHS MaTEPUATIBHON TOUKH
OT BPEMEHHU.

CBoOoaHOE nasieHue. Y CKOpeHue
CBOOOIHOTO Ma/ICHHUS.
KpusonunenHoe nBMKEHHE.
JIBr>KeHHne MaTepUaIbHOM TOYKHU
10 OKPY’KHOCTH C ITIOCTOSIHHOM T10
MOJYJIFO CKOPOCTBIO. YTJI0Bast
CKOPOCTb, JIMHENHAsI CKOPOCTb.
[lepuon u yactora oOpamieHusl.
L{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.
TexHnyeckue ycTpoucTBa u

[IpoBeneHue FKCIEpUMEHTA: U3YUCHUE
HEPABHOMEPHOTO JIBUKEHUS C LIEJIbIO
ONpPEICIICHUS MTHOBEHHOU CKOPOCTH;
MCCIIEOBAHUE COOTHOIIEHUS MEXKTY
MyTSAMH, IPOUJIEHHBIMU TEJIOM

3a [TOCIEA0BATEIbHBIE PABHBIE
MIPOMEKYTKHA BPEMEHU ITPU
PaBHOYCKOPEHHOM JIBUKCHUU

C HAYAJIbBHOW CKOPOCTBIO, PABHOU HYJIIO;
W3YUYCHHE JIBUKEHUS IIapUKa B BSI3KOU
YKUJKOCTH; U3YUEHUE JIBHXKCHUS TENa,
OpOIIIEHHOTO TOPU30HTAJIBHO.
OOBbsicCHEHNE OCHOBHBIX MPUHIIATIOB
JIEUCTBUSI TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: CIIUJIOMETP, LEMHbIE U
pEMEHHBIE Mepelaun JBHKCHUS; U
yCJIOBHUM UX 0€301acHOTOo
MCIIOJIb30BaHUs B MOBCEIHEBHOM
KU3ZHU.

Penienune pacu€THbIX 337124 C SIBHO
3aJlaHHOYN (PU3HUECKON MOJICITBIO

C UCTOJB30BAHUEM OCHOBHBIX (hOPMYJT
KUHEMATHUKHU.

[TocTpoenue u ananus rpadukoB
3aBUCHUMOCTEN KHHEMATUYECKUX
BEJINYMH OT BPEMEHHU

JU1S pABHOMEPHOTO




MMPAKTNUYCCKOC ITPUMCHCHUC!
CIIMaAOMETP, ABMIKCHHUEC CHAPS 0B,
OCIIHBIC U peMéHHBIe nepeaadun

Y PAaBHOYCKOPEHHOTO MPSIMOJIMHENHOTO
JBH>KECHUS.

Pacno3naBanue pu3nyecKux sBICHUI
B y4E€OHBIX OMBITaX U OKPY Karolen
JKA3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE
IBUKEHHE, CBOOOIHOE MaJICHUE Te,
JBH>)KCHUE TIO OKPYKHOCTH.

OnucaHrne MEXaHUYECKOTO JBUKEHUS
C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: KOOP/INHATA, Ty Th,
NIEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE.
PaboTa B rpymmax npu riaHuPOBaHUH,
MIPOBEICHUN U UHTEPITPETALIUN
pPEe3yJIbTATOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB
uH(bOpMaIIUH TI0 TEME

2.2

JlnHamuka

[IpuHIMTT OTHOCUTENBHOCTH
lamunes. Ilepsoiii 3akoH HproToHAa.
NHuepumnanbHbIie CUCTEMBI OTCUETA.
Macca Tena. Cuna. [IpuHnun
CyINEepno3uLnM Cul. Bropou 3aKkoH

Hprorona 111 MaTepruabHOM TOYKH.

Tperuit 3akoH HeroToOHA

JU1Sl MaTEPUAIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHMUS.
Cuna tsxectu. IlepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHEHHE Macc B3aUMOJEHCTBYIOIIUX
TeN.

N3y4yeHne 3aBUCUMOCTH CHJIBI
yOpyrocTu oT AehopMariii; CpaBHCHHE
CHUJI TPEHUS TIOKOSI, KaYeHUs U
CKOJIbKEHHUSI.

OObsicHEHUE HEBECOMOCTH.
[IpoBenenne 3KkCIepUMEHTA:
UCCJIEIOBAaHHE 3aBUCUMOCTHU CHII
YIPYTOCTH, BOSHUKAIONIUX B MPY>KHHE
U PE3UHOBOM 00paslie, OT UX




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

Tpenue. Bunbl Tpenus (nokos,
CKOJIb>KECHHSI, KAUCHHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHHUsI CKOJIBKEHUS U CHIIA
Tpenust nokosi. KoadunmeHt
TpeHus. Cuja COnpoTUBICHUS
IIPU JBUKEHUH TENA B )KUIKOCTH
WJIU Ta3e.

ITocTtynarenbHOE U BpaIaTeIbHOE
IBUKEHHE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH
BpaueHus. [1neyo cuibl. YcnoBus
paBHOBeECUS TBEPAOTO TEIA.
TexHuyeckue ycTponcTBa u
PaKTUYECKOE MPUMEHEHUE:
MOJIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopManuu; u3ydeHue JTBHKCHUS
Opycka 1o HaKJIOHHOM TIJIOCKOCTH;
HCCIIeIOBAaHUE YCIIOBUN paBHOBECHUS
TBEPJIOTO TeJa, UMEIOIIEr0 OCh
BpaIleHUS.

OOBsicHEHHE 0COOCHHOCTEM
PaBHOMEPHOTO W PABHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBMYKEHUS,
CBOOOIHOTO MaJCHUS TEJI, IBMKCHUS
M0 OKPY>KHOCTU Ha OCHOBE 3aKOHOB
HproToHa, 3aK0OHAa BCEMUPHOTO
TSITOTCHMS.

OO0bsicHEeHNE OCHOBHBIX TIPUHIIUIIOB
JIEHCTBHS TTOAIIAITHUKOB U UX
MPaAKTHIECKOTO IPUMCHCHHUSI.
OObsicHEeHUE IBUKEHUS UCKYCCTBEHHBIX
CITy THHKOB.

Pemrenune pacuéTHBIX 3a71a4 C SIBHO
3a1aHHOM (PM3UYECKON MOJEIBIO

C UCITOJIb30BaHMEM OCHOBHEIX 3aKOHOB
U GOpMyJ TUHAMHKH.

Pacno3naBanue Gpu3nYecKuX SBJICHUM
B YUCOHBIX ONBITaX U OKPYKaIOIICH
YKU3HU: UHEPIIHS, B3aUMOJICHCTBHUE TEIL.
AHanu3 (pU3NYECKUX MPOLECCOB U
SIBJICHHMI C MCITOJIb30BAaHUEM 3aKOHOB U
TIPUHITUTIOR: 3aKOH BCEMHUPHOTO




tarorenus, I, II u 11l 3akonsl HeroTOHA,
MIPUHIIUIT CYTIEPHO3ULIUN CHUJI, TIPUHIIUT
PaBHOIIPABHOCTU MHEPIUAIBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpAaHEHUS B
MeXaHUKe

Nmnynbec MaTepuanbHON TOUYKH
(Tema), cucTeMbl MaTEpUATBHBIX

Touyek. UMMIyJibCc CUITbI U U3MEHEHUE
MMITyJIbCa TeJla. 3aKOH COXPAHECHHUS
uMItysbca. PeakTuBHOE JBUKEHUE.

Pa6ota cuiibl. MOIIHOCTH CHUJTBI.
Kunernueckas sneprus
MaTepUaIbHOU TOUKHU. Teopema
00 U3MEHEHUU KUHETUYECKOU
SHEPIUMu.

IloreHumManbHas SHEPrusl.
IloTeHnManbHas Y3HEPTUsL yIPYTO
ne(pOpMUPOBAHHON MPYKUHBI.
IloTeHnManbHas SHEpPrus Tena
BOJIM3U MTOBEPXHOCTU 3EMIIU.
IloTeHnuanapHBIE U
HEMOTeHMaIbHbIE CHIIBI. CBSA3b
pabOThl HEMOTEHIIMAIBHBIX CHJI
C U3BMEHEHNEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHUSI MEXAaHUYECKOU
DHEPI'UH.

Ynpyrue u Heynpyrue

[IpoBeneHne SKCIEPUMEHTA: U3YUCHUE
abCOJIIOTHO HEYNPYTOro yaapa

C TIOMOIIBIO JIBYX OJJMHAKOBBIX
HUTSHBIX MasTHUKOB; UCCIICOBAaHUE
CBSI3U PAOOTHI CHUITBI C U3MEHEHUEM
MEXaHUYEeCKOI PHEpruu Tea

Ha MPUMEpE PACTSHKEHUSI PE3UHOBOTO
KIyTa.

OrieHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3NUECKHIX
BEJINYUH.

Pemienune pacu€THbIX 337124 C SIBHO
3a1aHHOM (PM3UYECKON MOEIBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ TMHAMUKU U 3aKOHOB
COXpaHCHUSI.

Pelienrie kayeCTBEHHBIX 3a/1a4

C OMOpOI HA U3YUYEHHBIE B pa3jielie
«MexaHuKkay 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS.

Onurcanne MEXaHUYeCKOTO ABUKEHHUS C
HCIIOJIb30BaHUEM (DU3NYECKUX BEJIUUMH:
UMITYJIbC T€Ja, KHHETUYECKas SHEPrus,




CTOJIKHOBEHMS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IIPUMEHEHUE:
BOJIOMET, KONIEP, NPYKUHHBIN
IIACTOJIET, JBUKEHUE PAKET

MOTEHUIUAJIbHAS SHEPT U, MEXaHUYECKas
paboTta, MexaHUYECKasi MOIITHOCTb.
AHanu3 pU3nYecKux npoLeccoB U
SIBJICHUM C HCIIOJIb30BAHUEM 3aKOHA
COXpAaHEHUS MEXaHUYECKOU SHEPIUH,
3aKOHA COXPAHEHUSI UMITYJIbCA.
OObsicHEeHE OCHOBHBIX IPUHIIUIIOB
JEHCTBUSA U NIPAKTUYECKOTO
MPUMEHEHUS TEXHUUECKUX YCTPOMCTB,
TAKUX KaK: BOJIOMET, KOTIED,
IIPY>KUHHBIN ITUCTOJIET.

OO0bsicHEHUE JBUKEHUS PAKET C OMOPOH
Ha U3YUYCHHBIC (PU3MUECKHE BEJIMUYUHBI U
3aKOHBI MEXaHUKH.

Hcnonp3oBaHue npu MoaroToBKe
COOOIIIEHHI O MPUMEHEHUHU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJIOTUN JIJIst
MOUCKAa, CTPYKTYpUPOBAHHS,
WHTEPIIPETALNUN U MPEJICTABICHUS
nH(popMaIu, KpUTUYECKUN aHan3
noJiy4aemMoii uHopmaiuu

[IpoBeneHne KOCBEHHBIX U3MEPEHUH,
HCCJIEIOBAHUN 3aBUCUMOCTEN
bu3HUecKX BETUYNH, POBEPKa
MPEVIOKEHHBIX TUIOTE3

Hroro no pazaeny

18




Pasznen 3. MoJiekynsipHasi GU3HKa M TEPMOJAMHAMHUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUU

9

OCHOBHBIE MMOJOXKEHUS
MOJIEKYISIPHO-KUHETHYECKOMN
TEOPHUH U UX OMBITHOE OOOCHOBAHHUE.
bpoyHOBCKOE IBHKEHUE.
Huddyszus. Xapakrep ABHKESHUS U
B3aMMOJICHCTBUS YaCTHUIl BEILIECTBA.
Mopenu cTpoeHus ra3os,
KHUIKOCTEU U TBEPABIX TE U
00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJjeler. Macca u
pasMepbl MoJieky1. KonnuectBo
BemiecTBa. [loctostHaas ABoraapo.
TemnoBoe paBHOBECHE.
Temrmieparypa u €€ usmepeHue.
[ITkana remneparyp Llenscus.
Mopenb naeanpHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYISIPHO-KUHETHYECKON
TEOPUU UIEATBHOIO rasa.
AOcoitoTHas TeMreparypa Kak Mepa
CpEIHEN KNHETUYECKOM DHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHL] T'a3a.
[Ixana remnepatyp KenbBuHa.
I'a30BbI€ 3aKOHBI. YpaBHEHHE
MenpaeneeBa—Kianeipona.

3akoH JlanpToHa. M30mponeccel

[IpoBeneHne 3KCrIepUMEHTa:
ONPEIEIIEHUE MAcChl BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHuil 00bEMa KOMHATHI, TaBJICHUS
Y TEMIIEPATYPBI BO3/lyXa B HEW;
MCCJIEIOBAHNE 3aBUCHUMOCTU MEXIY
rapaMeTpaMH COCTOSTHUSI Pa3pEKEHHOTO
rasa.

OneHka abCOJIFOTHBIX M OTHOCUTENbHBIX
MOTPENTHOCTEN U3MepeHul (PU3nIecKux
BEJINYHUH.

OObsicHeHe OCHOBHBIX MIPUHIIUIIOB
NENUCTBUN TEPMOMETpA U OapoMeTpa U
yCJIOBUM UX 6€30TacHOTO
UCITI0JIb30BAHUS B TOBCEHEBHOMN
KU3ZHHU.

Pacnio3naBanue Gpuznyueckux siBICHUN

B y4E€OHBIX OMBITAX U OKPYIKaIOIIEH
KuU3HU: TUPy3usi, OpOyHOBCKOE
JBH>KCHUE.

Onucanue TEIIOBbIX SBICHUN

C UCTIOJIb30BAHUEM (PU3UYECKUX
BEJIMYMH: JJABJICHHE ra3a, TEMIIEpaTypa,
CpeaHsIs KHHETUUECKast DHEPTHUs
XA0TUYECKOTO JIBHXKEHUS MOJIEKYII,
CpeAHEKBaJpaTUYHAasi CKOPOCTh




B UJ€AJIbHOM T'a3e C HOCTOSIHHBIM
KOJINYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
U30IPOLECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuuYecKne yCTpoucTBa U
MPaAKTUYECKOE TPUMEHEHHUE:
TepMOMETp, OapoOMETp

MOJIEKY L.

AHanu3 GuU3NYECKUX MPOILIECCOB U
SIBIICHUM ¢ ucnojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3H CpEIHEN
KMHETUYECKOW YJHEPTUH TETIOBOTO
JBUKEHMSI MOJIEKYJI ¢ a0COIFOTHON
TEMIIEPaTypOH.

Pemenue pacu€THpIX 3a7a4 € IBHO
3aIaHHOUN (PU3UYECKON MOEIBIO

C HCITI0JIb30BAHUEM OCHOBHBIX
nosioxxennit MKT, 3akoH0B 1 hopmyn
MOJIEKYJIIPHOUN (PU3HKHU.

Pabora B rpynnax npu IiaHipOBaHUH,
IIPOBEICHUH U UHTEPIPETALIMU
PE3yIbTATOB OIBITOB U AHAJIU3E
JOTIOJHUTENBHBIX UICTOYHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHN

10

TepMmoanHaMuyeckasi CHCTEMA.
BnayTpennss sHeprus
TEPMOJINHAMHUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MCHEHUH.
KonugecTBo TemnoTe u padora.
BHyTpeHHSIsI 3HEPTUs OTHOATOMHOTO
U7eabHOTO raza. Busl
TETUIOTIePEIauH: TEeTIIONPOBOIHOCTD,
KOHBEKIINS, U3ITydeHHUe. Y IeIbHas
TEIIOEMKOCTH BEIIECTBA.

[IpoBeneHnE SKCIIEPUMEHTA: U3MEPECHUE
yIIEJIbHOW TEIJIOEMKOCTH BEIIECTBA.
OreHka aOCOTFOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

N3ydenne mojieneit mapoBoil TypOUHBI,
JIBUTATEJIsl BHYTPEHHETO CTOPAHUs,
PEAKTUBHOTO IBUTATEJI.

OObsicHEeHUE NPUHIIMIIOB JEHCTBUA U
yCJIOBHUM 0€30I1aCHOTO UCTIOIB30BAHUS




KonuyecTBO TEmIOTHI

IIpU TEIUIonepeaye.

[TonsTre 06 annabaTHOM IpoIecce.
IlepBblii 3aKOH TEPMOJNHAMUKH.
[IpuMeHeHue epBoro 3aKoHa
TEPMOJIMHAMUKH K U30TPOIIECCAM.
I'padrueckas nHTEpIIpETALIMS
paboThI raza.

BTopo¥ 3aK0H TEpMOIMHAMUKH.
HeoOpaTtumocTs mpoiieccoB

B IIPUPOJIE.

TerutoBeie MamuHbL. [[pruHIUTIBL
NENUCTBUS TEIJIOBBIX MAIlIUH.
[IpeobpazoBanus SHEPTUU

B TETUIOBBIX MAIlIUHAX.
Koadduruent moneznoro nencTpus
TETIJIOBOW MAIIIUHBI.

Huxn Kapuo u ero ko durmeHt
[IOJIE3HOTO JCHUCTBHS.
DKOJIOTHYeCKUe TPOOIEeMbl
TEIJIOPHEPTETUKHU.

TexHuueckue yCTpoucTsa u
MPAKTUYECKOE MPUMEHEHUE:!
JIBUTaTellb BHYTPEHHETO CTOpaHus,
OBITOBOM XOJIOIUIILHUK,
KOHUIIUOHED

B IIOBCEHEBHOM JKU3HU JABUTATEIIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOAWJIBHUKA, KOHIUIIMOHEPA.
OnucaHue CBOMCTB TEN U TEIJIOBBIX
SIBJIEHUU C UCIIOJIb30BaHUEM
(pu3MYECKUX BEIMYMH: 1aBJICHUE ra3a,
TEeMIIepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTPEHHSS SHEprusi, paboTa rasa.
Pemenne pacu€THpIX 3a71a4 C IBHO
3a1aHHOM (PM3UYECKON MOJCIBIO

C HCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
U popMyJT MOJIEKYJISIPHOM (PU3UKU U
TEPMOJIUHAMUKHU.

Pemenne kayecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3yYEHHBIE B pa3fele
«MonekynsipHas pusuka u
TEPMOJIMHAMMKAY» 3aKOHBI,
3aKOHOMEPHOCTH U (pu3mdeckue
SIBJICHUSL.

Pabota B rpymnmnax npu aHaiause
JOTIOJTHUTENBHBIX UCTOUYHUKOB
uH(pOpMaIUKU IO TEME
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ArperatHbie
COCTOSIHMSI BEILIECTBA.
da3oBble Epexo/bl

[TapooGpa3zoBaHue 1 KOHIEHCALIHS.
Hcnapenue u kuneHue.
AOcoI0THast 1 OTHOCUTENbHAS
BJIAXKHOCTb BO3ayXa. HacelleHHbI1
nap. Y enbHas TeIoTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TeMIepaTyphl KATICHUS OT JaBJICHUS.
Teépnoe teno. Kpucramnuueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAJUIOB. JKuakue
kpuctaiuibl. COBpeMEHHBIE
marepuaisbl. [lnaBnenue n
KpUCTaJUTA3alus. Y AeNbHas TEMIOTA
maBiaeHus. Cyonumanus.
YpaBHeHHUE TEMI0BOro OanaHca.
TexHuueckue yCcTpoucTsa u
MIPAKTAYECKOE TPUMEHCHHUE:!
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUH
MOJTyYEHUS] COBPEMEHHBIX
MAaTEPUAIOB, B TOM YHCIIE
HaHOMAaTEePHAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIEPUMEHTA: U3MEPEHUE
OTHOCUTEIHHOM BIAXKHOCTH BO3/1yXa.
OneHka abCOJIFOTHBIX M OTHOCUTENbHBIX
MOTPEIIHOCTENH U3MEpEeHUN (PU3NUECKUX
BEJINYHMH.

N3yyeHune CBOMCTB HACBIIIEHHBIX
napoB, CIOCOO0B U3MEPEHHUS
BJIAYKHOCTHU

Habmonenue kuneHus npu
MOHMKEHHOM JaBJICHUH, HATPEBaHUS

Y TUJIABJICHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicHEeHNE TPUHIIUIIOB IEUCTBUS U
yCJIOBHM O€30MTaCHOTO UCTIOIH30BaHUS

B [IOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KAJJOPUMETPA.

N3yyeHue TEXHOJIOTUN MOJTYyUYECHUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCIIE
HAaHOMAaTEpPHUAJIOB.

Penienune pacu€THbIX 337124 C SIBHO
3a1aHHOM (PM3UYECKON MOEIBIO

C HCMOJIb30BAHHEM YPABHEHUS
TEIJIOBOro OanaHca.

Penienne kauecTBEHHBIX 3a/1a4

C OIIOPOW Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUS 10 TEME.




Pacnio3naBanue Gpuznyueckux siBICHUI
B YUEOHBIX OMBITaX U OKPYKAIOLIEH
KU3HU: AepopMalus TBEPABIX Tell,
HarpeBaHUe U OXJIAKICHUE Tell,
U3MEHEHHUE arperaTHbiX COCTOSTHUI
BEIECTBA U OOBSICHEHNE UX Ha OCHOBE
3aKOHOB U (OPMYJI MOJIEKYJISIPHOM
buzuKH.

Hcnonb3zoBanue HHPOPMaLIMOHHBIX
TEXHOJIOTUH JJIs1 IOUCKA,
CTPYKTYPUPOBaHUS, HHTEPIIPETALIUU U
IpecTaBlIeHNUs] HHPOPMALIUU MIPU
MOJIFOTOBKE COOOIIEHHH O MPUMEHEHUN
3aKOHOB MOJIEKYJISIPHOU (PU3UKH U
TEPMOJUHAMUKHU B TEXHUKE

Y TEXHOJIOTHUSIX

Hroro no paszneny 24
Paznen 4. DdnekTpoguHaMuka
4.1 | DnekTpocTaTuka 10 OnekTpuzanus Ten. dnekTpuueckuid | [IpoBeneHne sKCcriepuMenTa: U3MEpeHue

3apsa. [IBa Buaa aneKTpuyecKux
3apsaoB. [IpoBogHUKY,
JTDJICKTPUKHU U MTOJTYITPOBOJIHUKH.
3aKOH COXPaHEHUS AIEKTPUIECKOTO
3apsja.

B3aumopeiicTBue 3apsa10B. 3aKOH
Kyiona. ToueuHbIl 351€eKTpUYECKHAN
3aps. DIEKTPUUECKOE TOJIE.

JIIEKTPOEMKOCTH KOHJIEHCATOPA.
OneHka a0COJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MEepEeHu (PHU3HUECKUX
BEJINYVH.

N3ydenune npuHIUIIOB 1EUCTBUS
JJIEKTPOCKOIIA, IIEKTPOMETPA,
KOHJIEHCATOopa.

N3ydenune npuHIUIIOB AEHCTBUS




Hanps:k€HHOCTB 2JIEKTPUYECKOTO
nons. [Ipunnun cyneprno3nuuun
ANEKTPUYECKUX nonen. JInnnmu
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
oJISl.

PaboTa cui 31eKTpoCTaTuyeCcKoro
nons. [lorenunman. Pasnocts
noreHunayos. [IpoBonHuKY 1
TUBJIEKTPUKH B
AIEKTPOCTATUYECKOM IIOJIE.
JusnexTpuyeckast MpOHULIAEMOCTb.
DnextpoémkocTh. KoHneHcarop.
DIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOTO KOHAEHCATOpa.
TexHuyeckue ycTponcTsa u
MIPAKTUYECKOE TPUMEHEHUE:
AIEKTPOCKOIL, AIEKTPOMETD,
ANEKTPOCTATUYECKAs 3aIlUTa,
3a3eMJIEHUE AJIEKTPOIPUOOPOB,
KOHJEHCATOP, KOUPOBAJIbHBIN
anrapar, CTpyWHBbIN IPUHTED

U yCJI0BUM 0€30MMacHOro MPUMEHEHUS

B IIPAKTUYECKON KU3HU,
KOIHMPOBAJIBHOIO armapara, CTpynHOro
MpUHTEpA.

PaccmoTpenue puznueckux OCHOBaHUH
AIEKTPOCTATUYECKOM 3a1UTHI U
3a3eMJICHUS DIIEKTPOIPUOOPOB.
Pemienune pacu€THbIX 3a/1a4 C IBHO
3a71aHHOM (PHU3UYECKON MOIEIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOPMYJ DIIEKTPOCTATHKHU.

Pelienne ka4eCTBEHHBIX 33/1a4

C OIIOPOY HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUECKHE
SABJICHUS AJIEKTPOCTATUKHU.
Pacno3naBanue Gpuznyeckux siBJICHUI
B y4E€OHBIX OMBITaX U OKPYIKaIOIIEH
YKU3HU: BJIEKTPU3ALUS TEll,
B3aMMOJICHCTBHE 3apsI/IOB U OOBSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hOpMyJI
AIEKTPOCTATUKH.

OnucaHue n3y4yeHHbIX CBOMCTB
BEIIECTBA U SJICKTPUUECKUX SIBJICHUN

C MCTIOJIb30BaHUEM (PU3HUUECKUX
BEJINYMH: DJIEKTPUYECKUN 3apsij,
HaNPSKEHHOCTD JIEKTPUYECKOTO MOJIS,




MOTEHIUAJI, Pa3HOCTh MOTEHIINAJIOB,
DJIEKTPOEMKOCTb.

AHanu3 GpU3nYEeCKUX MpPOIECCOB U
SBJICHUH C UCIIOJIb30BAaHUEM
(bu3MYEeCcKUX 3aKOHOB: 3aKOHA
COXpPAHEHUS JIEKTPUUECKOTO 3apsA/a,
3akoHa KymoHna.

Pabota B rpynnax npu aHanuse
JOTIOJIHUTEJIbHBIX NCTOYHUKOB
uH(OpPMAITUHU U TTOATOTOBKE COOOIIICHMIA
O MPOSIBJIICHUH 3aKOHOB dJIEKTPOCTATHKU
B OKPYKalOIleH )KU3HU U MPUMEHEHUN
VX B TEXHUKE

4.2

[HocTosTHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3InyHbIX
cpenax

12

DIEKTPUYECKUM TOK. Y CIOBUS
CYIIECTBOBAHUS AJIEKTPUUYECKOTO
toka. McTtounuku Toka. Cuiia Toka.
[TocTOAHHBIN TOK.

Harmpsxenue.

3akoH OMma aJid yyacTka Lenu.
DIIEKTPUUECKOE COITPOTUBIICHHUE.

Y nenpHOE CONMPOTUBIICHUE
BemiecTBa. IlociaenoBarenbHoe,
napasuiesibHOe, CMEIIaHHOE
COEIMHEHHE MTPOBOJIHUKOB.
Paborta anexkTpruyeckoro Toka.
3akon Jlxxoyns—JIenna. MoiHoCTh
AIEKTPUUECKOTO TOKA.

[TpoBeneHue 3KCIEPUMEHTA: H3yUYEHHE
CMELIAHHOT'O COEIMHEHNUS PE3UCTOPOB;
m3mepenue IJ1C uCToOUHMKA TOKA U €r0
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0/ICHHE JIEKTPOJIU3a.

OreHka aOCOIFOTHBIX M OTHOCUTETBHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3NUECKUX
BEJINYUH.

OObsicHEeHUE NPUHIIUIIOB ACHCTBUA U
yCIIOBU# 0€3011acHOTO MPUMEHEHHUSI
amIiepMeTpa, BOJbTMETpa, peocTara,
HMCTOYHUKOB TOKa,
AJIIEKTPOHArPEBATEIbHBIX U
AJIEKTPOOCBETUTEIHLHBIX IPUOOPOB,




DNEeKTpOABMKYLIAS CUIIA U
BHYTPEHHEE COMPOTUBIICHUE
UCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOM (3aMKHYTOM)
anexkTpuueckoit nenu. Koporkoe
3aMbIKaHUE.

DneKTpoHHAasi IPOBOIUMOCTh
TBEPIBIX METAJIOB. 3aBUCUMOCTh
CONIPOTUBJICHUSI METAJIJIOB

OT TEMITEpPaTypHI.
CBepXIIPOBOIUMOCT.
DNEKTPUYECKUNA TOK B BAKYYME.
CBOICTBA ANEKTPOHHBIX ITYYKOB.
[TonynpoBonauku. CoOCTBEHHAS U
MIpUMECHAasi TPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBOMCTBa
p—n-nepexoaa.
[TonyripoBOIHUKOBBIE TPUOOPHI.
DNEKTPUYECKUN TOK B paCTBOpaxX U
paciuiaBax 3J€KTPOJIUTOB.

DIIEKTPOIUTHYECKAS] TUCCOITHAITHS.

DIEeKTpOIH3.
DNEeKTPpUYECKUN TOK B ra3ax.
CamocTrosTenbHbIN U
HECAMOCTOSITEILHBIN pa3psii.
Mounus. [1mazma.
TexHudeckue yCcTpoucTsa u

TEPMOMETPA CONPOTUBJIEHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, NOTYIPOBOAHUKOBBIX
JTIAOJIOB, TAJIbBAHUKH.

Pemenue pacdy€THbIX 3a7a4 € ABHO
3aIaHHON (PU3UIECKOU MOJIEITHIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IloCTOSAHHBIIH
AIIEKTPUYECKUHN TOK.

Pacno3naBanue pu3nMUeCcKux sIBICHUN
B y4eOHBIX OTIBITAX M OKPYKaIoIIei
YKU3HHU: DIICKTPUUECKAsl IPOBOIUMOCTb,
TEIIOBOE, CBETOBOE, XUMHUECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHaJIN3 NEKTPUUYECKUX SIBJICHUU U
IIPOIIECCOB B LEIAX NOCTOSIHHOTO TOKA
C UCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEpPHOCTHU
MOCJIEIOBATEIBLHOTO U MAPAIIIETBHOTO
COEJIMHEHNS IPOBOJHUKOB, 3aKOH
Hxoyis-Jlenna.

Onucanue n3y4eHHbIX CBOMCTB
BEIIIECTB U JICKTPUUECKUX SBIICHUHN

C MCTIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: 3JICKTPUUYECKUU 3apsil, CUJla
TOKa, JJICKTPUUYECKOE HANIPSKEHNUE,
AIEKTPUYECKOE CONPOTUBIICHHUE,




MPaKTUYECKOE TPUMEHEHHE:
aMIIepMeTp, BOJIBTMETP, PEOCTaT,
HMCTOYHHKH TOKA,
AJIEKTPOHATPEBATENbHEIE PUOOPHI,
AIEKTPOOCBETUTEILHBIE IPUOOPHI,
TEPMOMETP COMPOTHBIICHUS,
BaKyyMHBIN JAHOJ, TEPMHUCTOPHI U
(hoTOpPE3UCTOPHI,
MOJTyTIPOBOTHUKOBBIHN IO/,
raJlbBaHUKa

pazHocTh noteHImanos, J1C, pabora
TOKa, MOIIIHOCTh TOKA.

Hcnonb3zoBanue HHPOPMaLIMOHHBIX
TEXHOJIOTHH JJIs1 IOUCKA,
CTPYKTYypPUPOBaHUS, UHTEPIIPETALNUN U
pecTaBICHUs] HHPOPMAIINH TTPU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUAX

Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
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11 KJIACC

No
1/

Haumenosaunue
pa3aenoB U TEM
y4eOHOTO0 MpeMeTa

KonnuectBo
qacoB

IIporpammHoOe conepxanue

OCHOBHBIE BHJIBI ICSITSIILHOCTH
oOydJaronuxcs

Pasnen 1. DnexkTpoanHamMuka

1.1

MarnuTHOE€ nose.
DneKTpoMarHuTHas
WHTYKIIHS

11

[TocTossHHBIC MArHUTHI.
B3anMoaelicTBHE MOCTOSIHHBIX
MarHuToB. MarHuTHoe 1oiJie.
BekTop MarauTHOM MHAYKIIWH.
[IpyHIMD cyneprio3uuuu
MarHMTHBIX TojeH. JInnuu
MarHuTHOM MHAyKuuu. Kaptrna
JIMHUM MarHUTHOM MHIYKIUU OIS
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe€ 1oJje mpoBOJHHUKA

¢ TokoM. KapTrHa TMHUN MHIYKIIUU
MarHUTHOTO MOJIS JJIMHHOT'O
MPSMOTO MTPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O IPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzanmopericTBue mpoOBOJHUKOB

C TOKOM.

Cuna Amnepa, €€ Monyib U
HarnpapJICHHUE.

Cuna Jlopenna, €€ MOaysb U
HaIpaBJICHUE. [[BHKeHUE
3apSKEHHOMN YaCTULIBI

[IpoBeneHne FIKCIEPUMEHTA: U3YyUYECHHE
MAarHUTHOTO IMOJISI KaTYIIKH C TOKOM;
VCCIIEIOBAHNE JEUCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM;
VCCIICIOBAHUE SIBJIICHUSA
JIEKTPOMArHUTHON MHTyKLIHH.

OneHka a0COJIFOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHHUH (PU3nIecKux
BEJIMYMH.

OObsAcHEeHUE IPUHIUIIOB ACHCTBUS U
yCJI0BUH 0€3011aCHOT0 NPUMEHEHUS
NOCTOSIHHBIX MAarHUTOB,
JIEKTPOMArHUTOB, 3JIEKTPOIBUTaTE,
YCKOPUTEJIEH JJIEMEHTAPHBIX YaCTHLI,
VHIYKIAOHHOM MEYU.

Pemrenue pacu€THbIX 3a1a4

Ha pUMEHEHUe (POPMyJT TEMBI
«MarnuTtHoe nojue. DJIeKTpOMarHuTHas
VHIYKLUSD.

Pemrenne kaueCcTBEHHBIX 3a/1a4

C OIOpPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE




B OJHOPOJTHOM MarHUTHOM TIOJIE.
Pa6ora cunel Jlopenna.

SIBneHune 3J1eKTpOMarHuTHOM
uHaykuuu. Ilotok BekTopa
MAarHUTHOW UHIYKIHH.
DNEeKTPOJBUKYIIIAs CUJIa UHTYKIIUH.
3aKOH JIEKTPOMAarHuTHOM
uHaykuuu @apanes.

BuxpeBoe 351eKTprudecKoe noJie.
DJIEKTPOABUKYILAS CUJIA UHIYKIUH
B IPOBOJHUKE, IBUKYIIEMCS
MOCTYIATEIBHO B OJJTHOPOJHOM
MAarHuTHOM IIOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHUE
CaMOMHTYKIIMH. DJIEKTPOIBIKYIIAS
cuja CaMOMHIYKIHH.

DHeprus MarHUTHOTO MOJISI KATYIIKH
C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.
TexHuueckue yCcTpoucTBa u
MIPAKTUYECKOE MPUMEHEHUE:
MOCTOSTHHBIE MAarHUTHI,
AIEKTPOMArHUTHI,
AIEKTPOIBUTATEIb, YCKOPUTEIIN
AJIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAS NI€Yb

SIBIICHUS TEMBI « MarHUTHOE IOJIE.
DJIEKTPOMATrHUTHASI UH Y KITUSD).
OrnpenesieHue HaIPaBJICHUS BEKTOpa
WHIYKIAW MAarHATHOTO TOJIs
MPOBOJHUKA C TOKOM, CHJIbI AMIepa
v cuibl JlopeHa.

PacnioznaBanue Gpuznyueckux siBICHUI
B YUEOHBIX OIBITaX M OKPYIKAKOIICH
JKU3HHU: B3aMOJICHCTBHE MarHUTOB,
AIIEKTPOMArHuTHAsI UHAYKIUS,
JICMUCTBHE MAarHUTHOTO ITOJISA Ha
MPOBOJAHUK C TOKOM M JIBUKYIIHIICS
3aps.

AHanu3 3JIEKTPOMArHUTHBIX SIBJICHUN
C MCIOJIb30BaHHUEM 3aKOHA
AIEKTPOMArHUTHOW WMHIYKIIUH.
OnucaHne U3y4YeHHBIX CBONCTB
BEIIECTB U AJIEKTPOMAarHUTHBIX
SIBJICHHM C UCIIOJIb30BaHUEM
(U3UYECKUX BEITMYMH: MHIYKIIHS
MarHMTHOTO MOJisA, cujia AMrepa, Cuiia
JlopeHuia, ”HAYKTUBHOCTh KaTYyIIIKH,
SHEPIHUsl JIEKTPUUECKOT0 U MAarHUTHOTO
oJjieu

Hroro no pazneny

11




Pa3nea 2. KoJsie0anus v BOJIHBI

2.1

Mexanunueckue u
AJIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebarenbHas cucrema.
CB0OOOTHBIE MEXaHUYECKUE
konebanus. [lapmoHnueckue
kosnebanwus. [lepuon, yacroTa,
amMIuInTya v (pasa KoseOaHui.
[Ipy>XMHHBIN MasSTHUK.
MareMaTnyecKkuii MasiTHUK.
YpaBHEHUE TapMOHUYECKUX
kosnebanwmii. [IpeBpamienne sHeprun
IPY TAPMOHUYECKUX KOJICOAHUSX.
KonebaTenbHbII KOHTYDP.
CB00OOIHBIC STIEKTPOMArHATHEIE
KOJIeOaHMS B UICATEHOM
K0J1Ie0aTEIbHOM KOHTYpe. AHAJIOTHS
MEXTy MEXaHHUECKUMHU 1

QJICKTPOMAIrHUTHBIMHA KOJICOAHMSIMU.

®opmyina ToMcoHa. 3aKoH
COXpaHEHMS PHEPTUHU B HI€ATHHOM
KOJIe0aTeIbHOM KOHTYPE.
[Ipencrasiienne 0 3aTyXaromux
Kosie0aHusX. BoiHyKIeHHbIE
MEXaHUYECKUE KOJICOaHHUS.
Pe3onanc. BeiHyXkeHHbBIE
AIIEKTPOMArHUTHBIE KOJICOAHUSI.
[lepeMeHHBIN TOK.

CunycouanbHbIN IEPEMEHHBIN TOK.

Hccnenosanue nmapameTpoB
K0JIe0aTEIbHOM CUCTEMBI — IEPUO/A,
YaCTOTHI, AMIUTUTYBI U (ha3bl
Kosie0aHu (MPY>KUHHBIA W/WIH
MaTeMaTUYECKUN MasTHHK).
Habmonenue 3aryxarommx KojieOaHU.
HccnenoBanue CBOMCTB BbIHYKIEHHbIX
KOJIe0aHMil.

Hab6nronenue pesonanca.

[IpoBeneHne 3xciepuMeHTa:
UCCJIeI0BAHNE 3aBUCUMOCTH NIEPHOJIA
MaJibIX KOJieOaHUM Ipy3a Ha HUTU

OT JJIMHBI HUTHU U MAcChl IPy3a;
UCCJIeIOBAHNE NTEPEMEHHOTO TOKA

B LIENU U3 MTOCJIEIOBATEIBHO
COEAMHEHHBIX KOHJIEHCATOpa, KaTy KU
U PE3UCTOPA.

OneHka a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHul (PrU3nIecKux
BEJINYUH.

OObsicHEeHUE MPUHIIUIIOB ACHCTBUSA U
yCJIOBUI 0€3011acHOTO MPUMEHEHHUSI
ANIEKTPUUECKOr0 3BOHKA, FEHEpaTopa
IIEPEMEHHOT0 TOKA, JINHUU
3JEKTpoIepeaay.

Penienne pacu€THbIX 337124 C SIBHO




MoOIHOCTh TEPEMEHHOTO TOKA.
AMIUTMTYIHOE U ACUCTBYIOIIEE

S3HAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpanchopmarop. [IpousBoicTro,
nepeaayda u noTpedieHue
AIIEKTPUYECKOU IHEPTHH.
DKOJIOTUYECKHUE PUCKU

IIpH IIPOU3BOJACTBEC DJICKTPOIHCPIHUH.

Kynprypa ncnosib30BaHus
AIEKTPOIHEPTHUH B ITIOBCETHEBHOM
YKU3HH.

TexHuueckue yCcTpoucTBa u
MPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKUN 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, JINHUU
JIeKTponepeaayd

3aJJaHHON (PM3UYECKOI MOJEIBIO

C HCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
U (popMyJ1, ONIKUCHIBAOIINX
MEXaHUYECKUE U DJIEKTPOMarHUTHbIE
KoJIe0aHusl.

Omnucanne MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX KOJICOaHUI

C UCTIOJIb30BAHUEM (PU3UYECKUX
BEJIMYMH: IEPUOJ U YacTOTa
KoJeOaHmii, aMIIuTy1a U (paza
Kosie0aHu, 3aps/ U Cujla ToKa

B FTapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KOJICOaHUSX.

Pemenne kaueCcTBEHHBIX 33124

C OIIOpPOM Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTICHIBAIOIIINE
MEXaHUYECKUE U DJIEKTPOMarHUTHbIE
KoJie0aHusl.

Pabora B rpynmnax npu IiaHipOBaHUH,
MPOBEJICHUH U WHTEPIIPETAIINN
pe3yJIbTaTOB OMBITOB, U aHATN3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

2.2

Mexanunueckue u
AJIEKTPOMATrHUTHBIE
BOJIHEI

MexaHnueckre BOJIHbI, YCIOBHS
pacnpoctpanenus. [lepuo.
CKOpOCTh pacrpoCcTpaHeHus U
JuiHa BOJHBL. [lonepeunble u

Nzyuenue oOpa3zoBaHus U
pacrpocTpaHeHHs TIOTIEPEYHBIX H
IPOJIOTBHBIX BOJIH.
Halmronenne oTpaskeHus




MPOJIOJILHBIE BOJHBI.
WuTepdepentus u qudpaxus
MEXaHHYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ pOMKOCTB
3ByKa. Beicora ToHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI.
VYcnoBus u3ny4deHus
AIIEKTPOMArHUTHBIX BOJIH. B3anmHuast
opueHTanusa BekTopos E, B,

V B DJICKTPOMAarHuTHOM BOJIHE.
CBOICTBA AIEKTPOMArHUTHBIX BOJIH:
OTpAKEHUE, IPEIIOMIICHHE,
noJisipu3anus, audpakims,
untepdpepenius. CKopocTb
JJEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH.
[IpumeHeHne 3IeKTPOMarHuTHBIX
BOJTH B TEXHUKE U OBITY.

[TpuHIMIIBI paIuOCBSI3U U
TeneBuAcHUA. Panqnonokanus.
DIEKTPOMAarHuTHOE 3arps3HEHUE
OKPYKaroUIEH CPEBI.

TexHuueckue yCTpoucTsa u
IPaKTUYECKOE IPUMEHEHUE!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasi IMAarHOCTUKA

B TEXHUKE U MEAUIIMHE, paaap,

U IIpEeNOMIICHHUSI, UHTEpdEPEHITUU U
TudpakIy MEXaHUYECKUX BOJIH.
Habnronenue cBsizu TpOMKOCTH 3ByKa U
BBICOTBI TOHA C AMIUIUTYIOU U
4acTOTOM KoJieOaHUM, 3ByKOBOTO
pe30HaHca.

Hccnenosanue cCBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE,
MIPEJIOMIICHUE, TOJISIpU3ALS,
mudpakius, MHTepPepeHIus.
N3yuenue yciioBuii U31y4yeHUs
AJIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTaluu BeKTopoB E, B,

U B DJIEKTPOMArHMTHOUM BOJIHE.
N3yuyeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsiCHEHUE MPUHITUTIOB JACHCTBUS U
yCJIOBHM 0€301MacHOTO MPUMEHEHUS
MY3bIKAIbHBIX HHCTPYMEHTOB,
YJABTPa3BYKOBOW THATHOCTUKHU

B TEXHUKE U MEJIMIIMHE, paapa,
paguonpuEMHMIKA, TEIIEBU30PA,
aHTeHHbl, Teiaedona, CBU-neun.
Pemenre pacy€THBIX M KQUECTBEHHBIX
3a71a4 C ONOPOX HA U3yUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OITUCHIBAIOIINE




PaguoNpPUEMHHK, TEIIEBH30D,
anTeHHa, tenedon, CBU-neup

pacrnpocTpaHeHHe MEXaHUUeCKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanre nHGOPMAIIMOHHBIX
TEXHOJIOTHH JJIs1 IOUCKA,
CTPYKTYPHUPOBaHUS, MHTEPIIPETAIIUU U
MpeICcTaBlICHUs] HHPOPMaIUn

P TIOATOTOBKE COOOIIICHUI

00 UCTIOJIb30BAaHUU YJICKTPOMArHUTHBIX
BOJIH B TEXHUKE.

Yyactue B JUCKYCCUU

00 PJIIEKTPOMArHuTHOM 3arpsi3HEHUU
OKPYXKaroUIEH CPEJIbL.

PaGoTa B rpynmax mnpu riiaHAupOBaHUH,
MPOBEJICHUN U UHTEPIIPETAILINU
PE3YJIbTATOB OIBITOB U aHAJIN3E
JIOTIOJTHUTENHHBIX HICTOYHHUKOB
uH(pOpMaIUHU IO TEME

2.3

Onrtuka

10

['eomeTpuueckas OnTuKa.
[IpsitMOTTMHENHOE pacIpOCTPAHEHUE
CBETa B OTHOPOIHOU cpene. JIyu
cBeTa. To4YeuHbIN HICTOYHUK CBETA.
OTtpaxkeHue cBeTa. 3aKOHBI
oTpaxkeHus cBera. [locTpoenue
M300paKEeHU B MIIOCKOM 3€pKalie.
[Ipenomnenue cBera. 3aKOHbI
npesIoMyIeHUS cBeTa. AOCOIOTHBIN
noKas3arespb npesomiieHus. [lonHoe

N3ydenue sSBJICHHS TIOJIHOTO
BHYTPEHHETO OTPAKEHUS, ETO
IIPUMEHEHUS B CBETOBOJIE.

N3yuenue Mojiesiell MUKpPOCKOIIA,
TEeJIeCKoma.

[TonydeHue cnekTpa ¢ MOMOLIBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
W3mepeHne nokas3aTens MpeioMIeHUs
CTEKJIA.

HccnenoBanue cBOMCTB H300paeHHI




BHYTPEHHEE OTPAKECHUE.
[IpenenpHbIN yroma MoaHoro
BHYTPEHHETO OTPAKEHUS.
Hucnepcust cBeta. CoKHBIN COCTaB
ocnoro ceeta. LlBer.

Cobuparoniyie 1 paccermBaroIne
nuH3bl. ToHKas MH3a. POKYCHOE
paCCTOSTHHE U ONTUYECKas Cuila
TOHKOW JIMH3BI. [locTpoeHne
MU300pakeHHi B COOUPAIOIINX U
paccenBaromMX JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEJIMUCHHUE,
JTaBaeMoO€ JIMH30M.

[Ipenensl MpUMEHUMOCTH
F€OMETPUYECKON ONTUKH.

Bonnosas ontuka. Uatepdepennus
cBeta. KorepeHTHbIE HCTOYHUKH.

Y cnoBust HAOMIOIEHUST MAKCUMYMOB
U MUHUMYMOB

B MHTEP(EPEHIITMOHHON KapTUHE

OT IBYX CHH(a3HBIX KOT€PEHTHBIX
VMCTOYHUKOB.

Judpakmus ceeta. J{udpaknnonnas
pemérka. YcioBue HaOI0eHUS
[JIaBHBIX MAKCUMYMOB IIPU MaJICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPAKIMOHHYIO PEHIETKY.

B JIMH3aX.
OObsicHEHUE PUHITATIOB ICHUCTBUS U
yCJIOBHM 0€3011acCHOTr0 MPUMEHEHUS
OYKOB, JIynibl, hoTOANIapara,
MPOEKIIMOHHOTO arapara,
MUKPOCKOIIA, TEJIECKONa, BOJIOKOHHOM
ONTHUKH, TUPPAKIMOHHON PEIIETKH,
MOJISIPOUIA.

Pemienune pacu€THbIX 337124 C SIBHO
3a1aHHOM (PM3UYECKON MOJIEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT TeOMETPUIECKON ONTUKH.
[TocTpoeHue u onrcanne n300pakeHus,
CO3/1aBA€MOT0 TIJIOCKUM 3€PKAJIOM,
TOHKOW JIMH30U.

PaccmoTpenue npenenos
MPUMEHUMOCTH F€OMETPUIECKON
OTITUKH.

Pacno3naBanue pu3nuecKux siBICHUN
B OIIBITaX U OKPYKAOUIEH KUZHU:
MPSIMOJIMHEUHOE PACIIPOCTPAHEHUE
CBETa, OTpaXeHUe, MPEIOMIICHHE,
uHTephepeHus, TuPpaxus u
MOJISIpU3allMs CBETa, TUCIIEPCHUs CBETA.
N3yuenue ycnoBuit HaOIIOIeHUS
MaKCHUMYMOB U MUHUMYMOB

B UHTEP(DEPEHIIMOHHOMN KapTHUHE




[Tonspuzanus ceera.

TexHuyeckue ycTporucTsa u
IIPAKTUYECKOE IPUMEHEHUE:

OUKH, JIyna, oroanmnapar,
IIPOCKLMOHHBIN amapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA,
HOJIIPOU

OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX
UCTOYHHUKOB.

VYcioBue HaOIIOAEHNUS TIIaBHBIX
MaKCUMYMOB TIPH MaJeHUN
MOHOXPOMaTHYECKOTO CBETA

Ha TU(PPAKITMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBICHUN

C UCIIOJIb30BaHHEM 3aKOHOB: 3aKOH
IPSIMOJIMHEHHOTO PacHpOCTPaHEHUS
CBETa, 3aKOHBI OTPAXKEHHUS CBETA,
3aKOHBI IIPEJIOMIICHUS CBETA.
Omnucanue ONTUYECKUX SABJICHHMA

C UCIIOJIb30BaHUEM (PU3NUECKHUX
BEJIMYUH: (POKYCHOE PACCTOSIHUE U
OTITUYECKAs CHJIA JIMH3BI

Hroro no pazaeny

24

Pa3znen 3. OcHOBBI crienMaILHON TeOpuM OTHOCUTEIbHOCTH (nasiee — CTO)

3.1

OCHOBBI CrIEIMAILHON
TEOPUH
OTHOCHUTEJIBHOCTHU

4

['paHuLIBI NPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
[locTynatsl criequanbHOU TEOPUH
OTHOCHUTEJILHOCTH: UHBAPUAHTHOCTh
MOJYJISl CKOPOCTH CBETA B BAKyYyME,
IPUHIUI OTHOCUTEIBHOCTH
OWHINTENHA.

OTHOCHUTEIIBHOCTD
OJTHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKPALLCHUE JITIUHBI.

Penrenne kauecTBEHHBIX 3a7a4

C OTIOPOY HA U3YYECHHBIE TIOCTYIIAThI
CTO.

Hcnonp3oBanne nHPOPMAITMOHHBIX
TEXHOJIOTHH IS TIOMCKA,
CTPYKTYPHUPOBaHUS, HHTEPIPETAIIUU U
npejcTaBiIeHus] HHOOPMaLIMK TPH
MOJIFOTOBKE COOOILIEHUH O TpaHuIaX
MIPUMEHUMOCTH KJIACCUUECKOM
MexaHuku u ocHoBax CTO




OHeprus 1 UMITYJIbC
PENSITUBUCTCKOM YaCTUILIBL.
CBs13b MaccChbl C SHEPTUEN U
UMITYJIbCOM PEISTUBHCTCKOM
YaCTHULbl. DHEPrUs IOKOS

Hroro no pazuneny

Pasznen 4. KBanroBasi pusuka

4.1

DeMeHTbl KBaHTOBOM
OIITUKH

®otonsl. Popmyna IInanka cBsa3n
’HEepruu (POTOHA C €r0 YaCTOTOM.
DHeprus 1 UMIyJIbC POTOHA.
OTKpBITHE U UCCIICIOBAHNE
dotorpdexra. OnbITHI

A.T". CroneroBa. 3aKOHBI
doTtorpdexra. YpaBHeHue
OuHmTenHa 17 hoTtodddexra.

«Kpacnas rpanuna» horodddekra.

JlaBnenue cBera. OnbIThI

I1.H. JIeGenena.

XUMHUYECKOE JeCTBUE CBETA.
TexHuueckue yCTponcTBa u
MPaKTUYECKOE TPUMEHEHHUE:!
dboTors1eMeHT, GOTONATUHK,
coJiHeuHas 6arapes, CBETOIUO/

Hab6monenue gpororddexra

Ha YCTaHOBKE C IMHKOBOM MJIACTUHOM.
HccnenoBanre 3aKOHOB BHEIIHETO
dboTtorpdexra.

OO0bsicHEeHNE OCHOBHBIX IPUHITUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB,
TakuXx Kak: porosnaeMeHT, GoTogaTIHK,
CoJIHEUHas OaTapesi, CBeTOUOT; U
yCJIOBHM UX 0€3011aCHOT0 MPUMEHEHUS
B IIPAKTUYECKOU JKU3HMU.

Pemrenue pacu€THbIX 3a7a4 € ABHO
3a1aHHOM (PHU3UIECKON MOICIBIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAHTOBOU OIITHKH.
Penienune kauecTBEHHBIX 3a/1a4

C OIIOPOM HAa U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONITHUKH.
Pacnio3naBanue Gpuznyeckux siBJICHUN
B yU€OHBIX ONbITAX:




dboToanekTpudeckuii 3ppekT, CBETOBOE
JaBJICHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SIBJICHUU Y MPOLIECCOB

C UCTIOJIh30BaHUEM (PH3UIECKIX
BEITUYNH: CKOPOCTh SJICKTPOMArHUTHBIX
BOJIH, JIJTWHA BOJHBI ¥ 4aCTOTa CBETA,
DHEPTUS U UMITYJIbC (DOTOHA

4.2

Crpoenue aroma

Monens atoma Tomcona. OnbIThI
Pezepdopna no paccessHuto
a-dyactull. [lmanetapuas mozenp
aroma. [Toctynater bopa.
W3nydeHue u noriomieHne GoToHOB
IIPU [IEPEXOJIE ATOMA C OJHOTO
YPOBHS SHEPIUMHU Ha Ipyrou. Bumsl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU
aToma BOAOpoAa.

BomnHoBbie cBolicTBa yacTuil. BoJHbI
ne bpoitnsa. KopmyckynsipHo-
BOJIHOBOU TyaJIU3M.

CHIOHTaHHOE U BBIHYKJIEHHOE
W3JIy4YCHUE.

TexHuueckne yCTporucTBa U
MIPAKTUYECKOE TPUMEHEHHE:
CIIEKTPAJIbHBIN aHAJIN3
(CIeKTpOCKOII), J1a3ep, KBAHTOBBI
KOMITBIOTEP

N3yuenue monenu omnbita Pesepdopra.
[IpoBenenue s3KciepuMeHTa

0 HAOIIOJICHUIO JTUHEWYATOTO CIIEKTPa.
OreHka aOCOFOTHBIX 1 OTHOCUTEIIBHBIX
MOTPEIIHOCTENH U3MEPEHUN (PU3NUECKUX
BEJTUYHH.

N3yuenne monenn aroma: ToMmcoHa,
TJTIaHETAPHOW MOJIETTH aTOMa, MOJISTTH
aroma bopa.

N3yueHue ciekTpa ypoBHEH SHEPTHH
aToma Bogopoja. O0bsiCHeHUE
IIPUHIIUIIOB ICMCTBUS U YCIIOBUI
0€301acHOro MPUMEHEHHUS
CIEKTPOCKOIA, Ja3epa, KBAaHTOBOTO
KOMITBIOTEPA.

Pemenne KkayeCcTBEHHBIX 3a/1a4

C OMOPOM Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE
sBJIeHUs 110 TeMe « CTpOeHUE aToMay.




Pacno3naBanue Gpuznyueckux siBICHUI
B yU€OHBIX OMBITaX: BOSHUKHOBEHUE
JUHEMYaTOro CIEKTpa U3JIy4YCHUS.
AHanu3 KBaHTOBBIX MPOLECCOB U
SIBJICHU C UCTIOJIb30BAHUEM
noctynaros bopa

4.3

ATOMHOE 411pO

OKCHEpUMEHTBI, TOKa3bIBAIOIINE
CJIO’)KHOCTb CTPOEHUS SpAa.
OTKpBITHE PATMOAKTUBHOCTH.
OmnbiTel Pezepdopra o
OIPEEICHUIO COCTAaBa
PAANOAKTUBHOTO U3ITyUYEHHUS.
CgoiicTBa anbda-, 6era-,
raMma-u3iydenus. Bausaue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
HyxiionHast monens sapa
['eiizenOepra-lBaneHko.

3apsia siapa. MaccoBoe 4ncio spa.

N3otomnsl.
Anbda-pacniaa. DIEKTPOHHBIN U

NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3ITy4eHHE. 3aKOH PaJIHOAKTUBHOIO

pacmana.
DHeprus CBsA3U HYKJIOHOB B SIAPE.
SlnepHble CUIBL.

W3y4denne SKCIepuMeHTOB,
JIOKa3bIBAIOIIMX CII0KHOCTh CTPOCHHUS
aTOMHOTO sJIpa.

HccenenoBanue TpEKOB 4acTHLL

(o roToBbIM oTOrpadusim).
W3yuyenue siiepHbIX CUIL, SAEPHBIX
peaKIMii CHHTE3a U paclaja,
TEPMOSIIEPHOTO CUHTE3A.

W3ydenune HyKIIOHHOW MOJENH s11pa
['eitzenbepra-lBaneHKo.

OOBbscHeHne yCTpONCTBa U
NPUMEHEHUS JO3UMETPA, KaMepPbl
BuiibcoHa, siaepHoro peakropa,
aTOMHOM OOMOBI.

Pemenue 3agay ¢ onopou

Ha MOJIyYeHHbIE 3HAHMSI, B T.Y. O 3apsJie
Y MaccOBOM 4YHCIIE spa.
Pacno3naBanue pu3nyeckux siBJICHUN
B YU€OHBIX OMBITaX U B OKPY>KarouIeil
YKU3HH: €CTECTBEHHAs U UICKYCCTBEHHAS
PaANOAKTUBHOCTb.




JHedekt maccol sapa.

Snepubie peakuuu. Jlenenue u
CUHTE3 S1EP.

S nepnpii peaktop. TepMosiaepHbIi
cunTtes. [IpoOneMbl U mepcneKTUBbI
AJIEPHON DHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIEPHOMN
DHEPrETHUKH.

DneMeHTapHble YacTullbl. OTKPBITHE
MTO3UTPOHA.

Mertoabl HAOMIOACHUS U
pErucTpanny 3IEMEHTAPHBIX
YaCTHL.

DyHIaMEHTaIbHbBIC
B3auMoaencTBus. EAMHCTBO
buznyecKoil KapTUHBI MUpA.
TexHuueckue yCcTpoucTsa u
MPAKTUYECKOE MPUMEHECHUE:
NO3UMETp, Kamepa BunbcoHna,
AJIEPHBIN peakTop, aTOMHasi boMba

Onucanre KBaHTOBBIX SIBJICHUU H
MIPOLIECCOB C UCMOJIb30BAHUEM
(bU3UYECKUX BEIMYWH: TIEPUO/T
0JIypacmajia, SHEPTus CBA3U aTOMHBIX
sanep, 1e(heKT Macchl sapa.

AHanu3 mpouecCcoB U SIBJICHUN

C MCIMOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsia, 3aKOH
COXPaHEHMSI MACCOBOI0 YHCIIA,
noctynatel bopa, 3akoH
PaIMOAKTUBHOTO pacnaja.

VYuyactue B paboTe KpyTJioro crojia
«DyHIaMEHTaIbHbIE B3aUMOICHCTBUSL.
EnunctBO huznueckoil kKapTUHBI
MUPay.

Hcnons3oBanne HHGOPMAIMOHHBIX
TEXHOJIOTHH 115 TTIOMCKA,
CTPYKTYPHUPOBAHUSI, UHTEPIIPETALIUU U
npeAcTaBiIeHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUN O MPUMEHEHUHU
3aKOHOB KBAaHTOBOU (PU3HKU B TEXHHUKE
1 TEXHOJIOTHUSIX, IKOJIOTHYECKHX
aCIleKTax sICPHON DHEPTETUKU

Hroro no pazneny
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Pa3znen S. DineMeHTHI aCTPOHOMMH U aCTPOPU3UKHU

5.1

DJIEMEHTBI
aCTPOHOMUU U
acTpopU3UKH

7

Dtanbl pa3BUTUS ACTPOHOMUU.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMHH.

Bup 3Bé3nHor0 HeOa. Co3Be3nus,
ApKU€ 3BE3/IbI, TNTAHETHI, UX
BUJIMIMOE IBIKCHUE.

ComnHeunas cucrtema.

Comnane. CojiHeYHast aKTUBHOCTb.

Nctounuk sneprun CosHIa v 3BE3/I.

3BE3/1bI, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
«CHEKTPAJIbHBIN KJIACC —
CBETUMOCTDY. 3BE3/IbI TJIaBHOM
MOCJIEA0BATEILHOCTU. 3ABUCUMOCTD
«Macca — CBETUMOCTBY» I 3BE3]T
TJIaBHOM MOCJIEA0BATEIIBHOCTH.
BnyTtpennee ctpoenue 3BE3.
CoBpeMeHHbIE TPEACTABICHUS

O MPOUCXOKICHUU U IBOJIFOLIUH
CouHna 1 386311, DTallbl )KU3HU
3BE3L.

Muneunsiii [TyTe — Hama ["amaktuka.
[Tonoxenue u npmxenne ConHua

B ["asmakTuke. THUIBI TaTAKTHK.
Pannoranaktuku u KkBa3apsl.
YEpHbie ABIPHI B AIpAX TATAKTUK.

[ToaroToBka cooOreHuit 00 ATamax
pPa3BUTHS ACTPOHOMUH, O MIPUKIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUU
ACTPOHOMHH, O METOAAX MOTYyUYECHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITHSAX B COBPEMEHHOU
aACTPOHOMHH.

N3ydeHne COBpEMEHHBIX
MIPEJICTABICHHUM O IMTPOUCXOKICHUU U
sBoTrOIIMU COJTHITA U 3BE3I.
N3yuyeHne TUIIOB rajlakTHK,
paIHOTalaKTUK U KBa3apoB.
N3yuenne nBuxeHns HEOECHBIX Te,
ABOJIIOIUH 3BE31 U BeenenHou,
IIPOLIECCOB, MPOUCXOIAIIMX B 3BE3/1aX,
B 3BE3JIHBIX CUCTEMaX,

B MEKTAIAKTUUECKOU Cpeie,
MacIITaOHOW CTPYKTYpbl BeeneHHoif.
OO0bsicHenue pacuupenus: Beenennou
Ha OCHOBE 3aKoHa Xab0ma.
[ToaroroBka K 00Cy X ACHUIO
HEpEIIEHHBIX MTP00JIeM aCTPOHOMHUM.
[IpoBenenue HabmOACHUI
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH T ONIPEACIICHUS




Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa60ma.
Paz6eranue ranaktuk. Teopus
bosbmioro B3psiBa. PennkroBoe
U3JIyYEHUE.

MacirabHas CTpyKTypa
Bcenennoin. MeraranakTuka.
Hepeménnble npobiembl

M10JIOKEHUS HeOECHBIX 0OBEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3ausa CeBepHOro MoTyIIapus

U ApKUE 3BE3/BL.

[IpoBeneHue HaOIIOICHHI B TEIECKOT
Jlynsl, nmaner, Mneunoro [1ytu.
Y4acTtue B JUCKYCCHUM O HEPEIICHHBIX
npobyieMax aCTpOHOMHHU

aACTPOHOMUU
Hroro no pazuneny 7
Pa3znen 6. O60o01maoniee noBTOpeHUE
6.1 | Ob6obmaromIee 4 O06001IeHrEe U CUCTEMATU3AIIUS VYyacTtue B IUCKyCCHH O pOJiH (PU3UKH
MOBTOPEHHE coJiepKaHus Pa3AeyioB Kypca ¥ aCTPOHOMUU B PA3JIMYHBIX cepax

«Mexanuka», «MoekyJsipHas
¢du3nKa 1 TepMOJAMHAMUKA,
«InextpoanHamukay, «Konedanus
1 BOJHBDY, «OCHOBBI CIIEIIUATBLHON
TEOPUU OTHOCUTEITBHOCTHY,
«KBanTtoBas pusuka», « JIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb pusuku u actpoHomMuu B
AKOHOMHMYECKOM, TEXHOJIOTUYECCKOM,
COIMAJIbHOM M 3THYECKOM cepax
NEATEIIbHOCTH YEJIOBEKA, POJIb U
MeCTO (PU3MKHU U ACTPOHOMHHU

B COBPEMEHHOW HAYyYHOM KApTHUHE
MHPa, 3HAYCHUE OIHUCATEIIbHOM,

JICATEILHOCTH YCJIOBEKA.
ITonroroBka coOOIIEHNH O MECTe
(bU3UYeCKO KapTHHBI MUpPA B PSITY
COBPEMEHHBIX MTPECTABICHUMN

O IPUPOJIE.

BrinonHenne yueOHbIX 3a1aHUM,
JIEMOHCTPHUPYIOIINX OCBOCHHUE
OCHOBHBIX TIOHSITHH, PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca (hU3UKHU
10-11 xnaccoB




CUCTEMATU3UPYIOIIEH,
OOBSICHUTEIILHON U
MPOTHOCTUYECKOMN (QyHKITUI
buznueckoil Teopuu, poib
buznueckoil Teopun B
dbopMHUpOBaHUU MPECTABICHUN
0 (hr3HUECKOl KapTHHE MHUPA, MECTO
(bU3nYECKOM KapTUHBI MUpa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
MPEJICTABICHUMN O IPUPOJIE

Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME




PEAJIMBALIUA TTPOPECCHOHAJIBHOI'O CAMOOIIPEJAEJEHUA
OBYYAIOIIUXCA «JIPOPECCHOHAJIBHBIE TPEKHN»

HEJIb: akTyanu3anus 3HaHUM W NPEACTABICHUM LIKOJBHHUKA O MPEANOYUTAEMOMN
npodeccuu, yCTaHOBICHHE COOTBETCTBHSI CBOMX CIIOCOOHOCTEH M BO3MOXKHOCTEH
TpeOOBaHUSAM, KOTOpPbIE MPEIbIBISIET Mpodeccrs K YeNOBEKYy U HalleJleHbl Ha
OpUEHTAllMI0 HUHAMBUAA B Ty O0IACTh JEATENbHOCTH, A KOTOPOH y HEro
00Hapy>KEHbI OOJIBIIINE CTIOCOOHOCTH.

3AJAYM, peanusyeMmble B paMKax [pOPECCHOHAIBHOIO CaMOOIPEAEICHUS
00yUaroIIMXCs:

OBPA3OBATEJIBHBIE:

1. popmupoBaHue aKkTyaJbHOTO AJISi MOAPOCTKOB «UH(GOPMAIMOHHOTO TMOJIS»
Mupa npodeccuii, 03HaKOMJIEHHE ¢ OCHOBHBIMH MpPUHIMIIAMHU BbIOOpa mpodeccun,
IUTAHUPOBAHMSI Kapbephl;

2. popMupoBaHUE 3HAHMW O CHUCTEME YUYPEXKIECHUH Mpo(ecCHOHAIBHOTO
0o0pa30BaHMs U UX TPEOOBAHUAX K BBIITYCKHHUKAM LLIKOJIbI;

3. 3HAaKOMCTBO C «a30yKoil» TpyZOyCTpOICTBa U OCHOBAMHU TPYAOBOI'O IIPaBa;

4. IOBBIIIIEHUE YPOBHS TMCUXOJOTMYECKON KOMIIETEHTHOCTH OOYyYarouuxcs 3a
CYET INIOJIyYEHHsI COOTBETCTBYIOIIMX 3HAHUMW W yMEHMU. Pacmmpenus rpanun
CaMOBOCIIPUATHSL, TPOOY>KICHHS MOTPEOHOCTEN B CAMOCOBEPILICHCTBOBAHUH.

BOCIIMTATEJ/IBHBIE:

1. Onpenenenue  CTENEHM  COOTBETCTBUS  «IIPOPUISL  JMYHOCTH» U
npo(eCCUOHANBHBIX TPEOOBAaHUN, BHECEHHE KOPPEKTUB B IpopHAMEPEHUs
00yUarIMXCs;

2. npuoOpeTeHne MPAKTUYECKOTO ONbITAa, COOTBETCTBYIOIIETO HWHTEpecam,
CKJIOHHOCTSIM JINYHOCTH 00Yy4aroIIerocs;

3. popmupoBaHUE TOTOBHOCTH BBITYCKHHKOB HIKOJBI K HENPEPHIBHOMY
00pa3oBaHMIO M TPYAYy C YYETOM NOTPEOHOCTEH HaIlero ropojaa, ero pa3BUTUSA U
OJ1aronosyuus;

4. pa3BuTHE CIOCOOHOCTM  aJanNTHPOBATbCS B PEAIBHBIX  COLIMAJIBHO-
HKOHOMUYECKHUX YCIIOBUSX.

PA3BUBAIOLIUE:
l. pazBuTHEe  NOTPeOHOCTM B CaMOBOCIHMTAHUU,  CAMOPA3BUTHUU U
caMopeaTM3alty;

2. BBIABIIGHUE HMHTEPECOB, CKIOHHOCTEH OOydYarouuxcs, HampaBIeHHOCTH
JUYHOCTHU, IEPBUYHBIX MPO(HHAMEPEHUN U UX TMHAMUKHU;

3. popMHUpOBaHME TOTOBHOCTHM K CaMOAHAJIM3y M CaMOOLIEHKE, peaTbHOMY
YPOBHIO PUTSI3AHUM;

4. co3naHve yCIOBUM IJisi pPa3BUTHUS MPUKIAJAHBIX YMEHUH (IeHCTBOBaThH B
CUTyallun BbIOOpA, CTPOUTH TMEPCHEKTUBHBIE IUIaHBl Ha Oyjayliee, pemaTh
IPAaKTHUYECKUE TMpOoOJeMbl B OSKCIEPUMEHTAIBHOM CHTyalldd, KOPPEKTHUPOBATH
BBIOOD, IPE3EHTOBATH CEOs1);
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5. popmupoBaHUE MOJOKUTEINBHOTO OTHOIICHUS K ce0e, YBEpEeHHOCTH B CBOUX
CHJIaX MPUMEHUTENBHO K peanu3anuu ce0s B Oyayuieit npodeccuu;
«IIpodeccuonajibHble TPeKM BBIMYCKHUKA» BKIIOYAIOT JBa OJIOKa U
pacnpeiesieHbl Ha CTYTIECHU:

1. 10 kmacc;

2. 11 xnacc.

Kaxxgast 13 ykazaHHBIX CTyNEHEH MpeAnoiaraeT onpeaeaeHHbli 00T mo
npo(hecCHOHATEHOMY CaMOOTPEIEICHUI0 00YYAIOIINXCS C COOCTBEHHOMN MOIENbIO,
KOppEIHUPYIOIIas ¢ OCHOBHOM LIE€TbI0 TPO(OPUEHTAIMOHHOTO OJI0Ka  0TOOpa)keHa
B TabOmuIIe.
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Ne Kiace Ha3zBanue Llen 610Kka YerBepTh Tema ypoka
n/n 0J10Ka
1. NudopmupoBanue  obOyuawmmxcs 00 | 1 yeTBepTh 1. Knaccudukamus nmpodeccuid.
0COOEHHOCTSIX pBIHKA Tpyna, 2. MotuBsl BbiOOpa npodeccun.
«MPOUTPHIBAHUE»  BAPUAHTOB  BBIOOpA
npodeccuii. ®opMupoBaHuE | 2 YETBEPTH 1. IIpodeccus «Kynunapy.
NPEACTABICHUS] O  KOMIIETEHTHOCTHOM 2. YuuThIBaHUE BUJOB
npoduae  CHEHUAIUCTOB M3  Pa3HbIX naepopmaiuu B pabore puTHEC
HaIlpaBJICHUM. 3HaKOMCTBO C TpeHepa.
UHCTPYMEHTAMH M MEPOIPUSATUAMHU 3. Pacuer TemmniepaTypsl
npodeccuoHaNbHOTO BBIOOPA. 3aKUTAHUA KUJKOCTH OT
10 OCO3HAIO BHEIIIHETO JAaBJIICHUS B
KJ1acc npodeccun «IloBapy.
3 yeTBepTH 1. OcHoBBI aBTOAEIA.
2. Pacuer ckopocTH
KOHJIEHCAIIMU BOJBI B ITpodeccuu
arpoHoma.
3. IIpodeccus «Dapmakosior.
4 gyeTBepTh 1. IIpodeccus «uxenep-
panuou3uK».
2. Ipodeccus «Crapuuk».
3. llpodeccus «TenmoTexHUK.
3 1 dopmupoBaHue MpeACTaBICHUS O BBIOOpE, | 1 4eTBEepTh 1. OcobGenHoctH 3armpoca
Tace IUDTAHUPYHRO | pazBuTun O BO3MOXHBIX H3MEHEHHUSX B peruoHa Ha mpogeccuro.

MOCTPOEHUU po(eCCUOHATBHOTO

2. Co3ganue MHANBUAYAJILHON




KapbepHOTO My TH. dopmupoBanue
TIO3UTUBHOTO OTHOIIICHHUS u
BOBJICUCHHOCTH OOYYAaIOUIMXCSI B BOTIPOCHI
camoonpezneneHusi. OBlageHne MpHEeMaMH
TIOCTPOCHUSI ~ KapbepHBIX  TPACKTOPHIA
pa3BUTUS. AKTyanu3alus 3HaHUH 110
BbIOOPY 00pa3oBaTeNbHON OpraHU3alUU:
OpraHu3alusl BBICHIETO OOpa3OBaHUS WM
OpraHu3aIus CpEeIHero
npodeccHoHaTbHOTO  00pa30BaHUS  Kak
TIEPBOTO mara dopmupoBanus
HIEPCOHAILHOTO KaphePHOTO MY TH.

TPAEKTOPHUH YYaIerocs.

2 4yeTBepTh

1. I[Ipodeccus «Cnenuanuct no
pabote ¢ ycranoBkoit MPT».

2. IIpodeccusa «Boaurensb
TpouterOycay.

3. 3HakoMcTBO ¢ nipodeccueit
«3BYKOPEXKHUCCEPY.

3 yeTBEpTH

1. 3HaKoMCTBO ¢ mpodeccueit
«Odranbmoriory.

2. 3HaKOMCTBO ¢ npodeccueit
«Metposnor».

3. 3HakoMcTBO ¢ nipodeccueit
«Jlozumerpucr».

4 gyeTBepTh

1. BcTpeua co ciennanuctaMu ¢
3aBoga uM. C. OpKOHUKUI3E.
2. Berpeua ¢ npeacraBUTENsIMU
CI'TY uwm. IO. A. TI'arapuna.

3. Berpeua ¢ npeacraBUTEnsIMuU
CT'Y um. H. T'. YepHblieBCKOTrO.
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IHJTAHUPYEMBbIE PE3YJIbTATBI OCBOEHUA BJIOKA
HPOPECCUOHAJIIBHOI'O CAMOOIIPEAEJEHUA OBYYAIOIIUXCSA
«ITPOP®PECCHUOHAJIBHBIE TPEKH BBIITY CKHUKA»

JIMUHOCTHBLIE PE3YJIbTATBI:

* COOTHOCHTH CBOM WHIWBHIyallbHbIE OCOOCHHOCTH C TpeOOBaHHSIMHU
KOHKPETHOH mpodeccu;

* COCTABJIATH JHUYHBIA MPOPECCHOHANBHBINA TUIAaH U MOOWJIBHO H3MEHATH
ero;

* HCTOJL30BaTh MPUEMBI CAMOCOBEPIIICHCTBOBAHUS B yU€OHOW U TPYIOBOM
NeSTETHHOCTH;

* aHaJIM3UpoOBaTh HHPOpPMAIUIO O Tpodeccusix Mo oOIUM MpU3HAKAM
po(heCCUOHATTLHON JIEATEIBHOCTH, a TAK)KE O COBPEMEHHBIX (pOpMax U METO1axX
XO3SIICTBOBAHHUS B YCIIOBUSAX PHIHKA,;

* TIOJI30BAThCS CBEJACHUSAMH O IYTAX MOJNyYeHUs NpodheCcCHOHATHLHOTO
o0Opa3oBaHUs.

METANPEIMETHBIE PE3YJIbTATDI:

* Ppa3BUTh CAMOCTOSTEIHLHOCTH;

* OIIGHUTH COOCTBEHHBIE BO3MOXKHOCTH U OBJAJCTh YMEHUSMH MMOTY4YaTh U3
Pa3HOOOpA3HBIX HWCTOYHUKOB U KPUTHYECKH OCMBICIHBATh COIHATBHYIO
uHpopMaIuio;

* CHCTEMaTH3UPOBATh, AHAIIM3UPOBATH MMOYICHHBIC TAHHBIC;

* OCBOWTH CIIOCOOBI IMO3HABATEIHHONW, KOMMYHHUKATUBHOM, MPAKTUYECKOU
NEeSATETHPHOCTH, HEOOXOUMBIX JIJISI YYACTHS B )KM3HU TPAKIaHCKOTO OOIIECTBA U
MIPaBOBOTO TOCY/IapCTBA.

MNPEIMETHBIE PE3YJIBTATDI:
® YMEHHE HCTOJIbh30BaTh 3HAHHUS O (DU3MUECKUX SIBICHUSX B TIOBCEIHEBHOM

KU3HU U1 oOecriedeHus: O€30MacCHOCTH MpU OOpalieHuu ¢ ObITOBBIMU

npuOopaMd W TEXHHUYECKUMHU YCTPONCTBAMH, COXpPAHEHHS 370POBBS U

COOJTIO/ICHUSI HOPM 3KOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOIIEH cpefie;

® TIOHMMaHHWE HEOOXOAMMOCTH TPUMEHEHHsS] JOCTIKEHUH (U3UKH |
TEXHOJIOTHHA JTsl paIlliOHAIBHOTO TTPUPOIOTIONH30BaAHUS;
® paCIHIMPEHHBIE TIPEACTABICHUS O cepax MPOoPECCHOHAITBHON NEATeTbHOCTH,

CBSI3aHHBIX C (PU3UKON M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMHU Ha

JTOCTIDKCHUSIX (PU3UYECKON HAyKH, MO3BOJISIONINE pacCcMaTpUBaTh (PU3HKO-

TEXHUYECKYI0  00JacTh  3HAHMM  Kak  cdepy cBoed  Oymymieit

PO eCCUOHAILHOMN ACATEIBHOCTH;

e c(hopMUPOBAHHOCTh MOTHUBAIIMU K TPOJOHKCHUIO H3y4eHUs] (U3UKU Kak
npo(UIHLHOTO MIpeIMeTa Ha YPOBHE CPETHETO OOIIEeTro 00pa30BaHusl.



YYEBHO-METOINYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

» ®usuka, 10 knace/ Kacesnos B.A., O011ecTBO ¢ OrpaHMUYEHHOM
0TBETCTBEHHOCTHIO «[IPODAY; AkuinonepHoe o01iecTBo «31arenbeTBo
«IIpocsemieHue»

» ®usnka, 11 knacce/ Kacksnos B.A., O011ecTBO ¢ OrpaHUUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe o6mectBo «M31aTenbeTBO
«IIpocseuieHue»

METOINUYECKHUE MATEPHUAJIBI U YUUTEJIA

[Iporpamma kypca ¢usuku 151 10—11 kinacco. ba3oBslit ypoBens (aBTop B.
A. KacbsiHOB)

YMK «®usuka. 10 knacc. ba3oBblii ypoBeHb»

1. ®usuka. 10 knacc. ba3zoBelil ypoBeHb. YUEOHUK C DIIEKTPOHHBIM
npuiioxenueM (aBtop B. A. KacbsiHoB).

2. ®uzuka. 10 knacc. ba3oBsiil ypoBeHb. MeToauueckoe nocodue (aBTop B.
A. KacpsaHOB).

3. ®usuka. 10—11 knaccsl. ba3oBbiii ypoBenb. TeTpanb 11t 1a00paTOPHBIX
pabort (aBropsl B. A. Kacesnos, B. A. KopoBun).

4. ®uzuka. 10—11 xnaccel. ba3oBeiil ypoBeHb. KoMIUTEKT TeTpanen ams

KOHTPOJIbHBIX padoT (aBTOp B. A. KacksHoB)

5. ®usuka. 10 knace. unaktudueckue KapTouKu-3aaanus (aBTopsl M. A.
VYmakog, K. M. Ymakos).

YMK «®usuka. 11 knacc. ba3oBblii ypoBeHb»

1. ®usuka. 11 kinacc. ba3zoBelil ypoBeHb. YUEOHUK C DJIIEKTPOHHBIM
npuiioxeHueM (aBtop B. A. KacbsiHoB).
2. ®usuka. 11 knacc. ba3oBsiit ypoBenb. Metoaudeckoe nocodue (aBtop B.
A. KacbesHOB).
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3. ®uzuka. 10—11 knaccsl. ba3osliii ypoBeHb. TeTpaapb 11t 1a00paTOPHBIX
pabot (aBTophl B. A. KacesiHoB, B. A. KopoBun).

4. ®usuka. 10—11 kiaccel. bazobiil ypoBeHb. KoMIekT TeTpaneit 1uis
KOHTpOJIBHBIX padoT (aBTophl B. A. Kacesnog, 1. B. UrpsmioB).

5. ®usuka. 11 knace. unakTuyeckue KapTouku-3aaanus (aBTopsl M. A.
VYmakos, K. M. Yiakos).
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1 http://nsportal.ru - connaneHas ceTb paOOTHUKOB 00pa30BaHus.2
http://markx.narod.ru/pic/ - pusuka B mkose.

3 http://festival.1september.ru/articles/ - hecTuBanp negarornyecKux uaen
«OTKPBITBIH YPOK».

4 http://www fizika.ru/ - caiiT 11 yuurtesneit GU3MKU U UX YYCHUKOB.5
http://www.physics.ru/ - MaTepuasl o Gu3uKe.

6 www . ege .edu.ru - unopmanronssiit mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komutekius [{OPoB


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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