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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeAHero ooiero oOpa3zoBaHus
pa3paboTaHa Ha OCHOBE TMOJIOKEHUM U TpeOOBaHUU K pe3yJibTaTaM OCBOCHUS
OCHOBHOW 00pa3zoBarenbHON mporpammsbl, mpeacraBieHHbIx B OI'OC COO, a
Takke ¢ yuétoM (enepanbHOi pabouelt mporpammbl Bocniutanus u Konuenmuu
npenojaBanus yueOHoro npeamera «Pusrka» B 00pa30BaTENbHBIX OpraHU3aIMIX
Poccuiickoii ~ Depepanmu,  pealM3yOIIMX  OCHOBHBIE  0Opa3oBaTelbHBIC
IPOrpamMMBl.

[Iporpamma no ¢usuke onpenenser 00sA3aTeabHOE NPEAMETHOE COIEP)KAHNUE,
YCTAaHABJIMBAET PEKOMEHIYEMYIO IOCJIEIOBATEIBHOCTh U3YUYECHHSI TEM U Pa3JIEiIoB
y4eOHOIro IpeaMeTa C YYETOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3EH,
JOTUKKA y4eOHOro Tpoliecca, BO3PACTHBIX OCOOCHHOCTEM  OOydaromuxcs.
[Iporpamma no ¢usuke a€T NpeACTaBICHHE O LENIX, COJAEpKaHUHU, OOLIeiH
CTpaTreruu OOy4yeHUs, BOCHUTAHMS U Pa3BUTUS OOYy4alOUIMXCA CpPEACTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenue kypca (pu3uMku yriayOJEHHOrO YpPOBHS NO3BOJISIET pPEAM30BATh
3aJ1aui Npo¢eCCUOHAIbHOW OpPHEHTALlMU, HAIIPABJIEHO HAa CO3JaHUE YCIOBUU IS
IPOSIBJICHUS] CBOMX HWHTEIUIEKTYyaJbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4Jaronumcsi, KOTOpble HEOOXOAMMBI [JIsl TPOJOJDKEHUsS O00pa3oBaHUs B
opraHu3alusXx MNpo(ecCHOHaNbHOTO O00pa30BaHUS MO Pa3IUYHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUATIbHOCTSIM.

B nporpamme mno ¢Qusuke onpenensroTcs IUITaHUPYEMbIE PpPe3yNbTaThl
OCBOEHUS Kypca (PU3MKK Ha ypOBHE CpeHEro oO1iero 00pa3oBaHusl: TUYHOCTHBIE,
MeTanpeAMETHbIe, TOpeaAMeTHble (Ha  yriiyoséHHoM  ypoBHe).  HayuHo-
METOJOJIOTUYECKON OCHOBOW i pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeaIMETHbIM M TMPEAMETHBIM pe3ysibTaTaM O00yYarolIuXcsl, OCBOMBILHUX
nporpaMmy 1o (QU3MKE Ha YpOBHE cpeAaHero oOumiero oOpa3oBaHUsS Ha
yrayOaEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma o gu3uKe BKIIOYALT:

IUTAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3HKHU Ha YIITyOlIEHHOM
YPOBHE, B TOM YHCJI€ IPEIMETHBIE PE3YJIbTAThI MO IojlaM 00y4YeHUs; COAepIKAHUE
yaeOHoro npeameTa « Du3nKay 1mo rojgaM oOydeHus.

[IporpaMmma 1o ¢Qu3uKe HMeEeT NPUMEPHBIN XapakTep U MOXET ObITh
UCIOJIb30BaHa YUUTEISIMU (DU3HUKU IS COCTABIIEHUSI CBOMX pabOUMX MPOrPaMM.

[Iporpamma no (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U
MPEAOCTABISACT BO3MOXKHOCTH Il peau3aluy  PA3JIMYHBIX METOJUYECKUX



HOIXOJO0B K MpenojaBaHUi0 (U3MKK Ha YIriyOJEHHOM YPOBHE IpPU YCIOBUU
COXpaHEHUs1 0043aTENbHOM YaCTH COIEpKAHUSI Kypca.

®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BBICTyMAas B
KauecTBe y4eOHOro MpeAaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpysxaromeM Mupe. 11IkonbHbIN Kypc PU3NKH — CHCTEMOOOPa3yOLIUi
JUI €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBKY (PU3MUECKHUE 3aKOHBI
JexaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢usnueckoit reorpadueir um actpoHommen. Vcmonb3oBaHWME W AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONpPENeNHI0O XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIYYEHHUS HOBBIX MaTEpHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yuenue
(U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUpPOBaHME €CTECTBEHHO-HAYYHOMU
KapTHUHBI MHUpa oOydaromierocs, B (pOpMHUpOBaHUE YMEHUN NPUMEHATH HAYUYHBIH
METO/]] TIO3HAHUS [IPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca pU3MKHN Ha YpPOBHE CpEeIHETO 00IIero o0pa3oBaHus MOJO0KEH
pAI e, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEH KypC SBIISIETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPKUT MaTepHall U3 BCEX Pa3lesioB (PU3UKHU, BKIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.

Hoea z2enepanuzayuu. B CcOOTBETCTBUM C HEl Marepuan Kypca (PU3HKHU
o0beIMHEH BOKPYr (¢u3nueckux Teopuid. Bemymum B Kypce sBIseTCs
(opMupOBaHUE MPENCTaBICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
oJIe.

Hoea zymanumapuszayuu. EE peanuzanus NpPeanosiaracT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTCHIMANa (PU3NYECKONH HAYKH, OCMBICICHUE CBS3U PA3BUTHS
¢u3ukn ¢ pa3BuTHEM OOIIECTBAa, a TaKke C MHUPOBO33PECHUCCKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOTIEMaMH.

Hoea npuknaonon nanpasnennocmu. Kypc buzuku yriyOa€HHOTO YpOBHS
npeArnoJiaraeT 3HakOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MPUWIOKEHUN HM3YYEHHBIX TEOpPHM M 3aKOHOB. Ilpm 3TOM paccMarpuBaroTCs Ha
YpOBHE OOIIMX TMPEICTABICHUN W COBPEMEHHBIC TEXHUUYECKHE YCTPOWCTBA, M
TEXHOJIOTHHU.

Hoea 3xonozuzayuu peansyercss IOCPEICTBOM BBEACHUA JJIEMEHTOB
CONepKaHMs, TOCBSIIEHHABIX OSKOJOTUYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOTHH, a TakkKe OOCYXICHHS
npo0JieM pallMOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.



OcBoeHue cojiepkaHusi MPOrpaMMbl MO (U3UKE JOKHO OBITh TOCTPOEHO Ha
OPUHIIMIIAX CUCTEMHO-JEATEILHOCTHOrO noaxoaa. s ¢pu3nku peanuszanust dTUxX
MPUHIIUIIOB 0a3UpyeTCs Ha UCIOIB30BAHUU CaMOCTOSTEIHHOTO SKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBytomiero ¢akropa ydeOHoro mporecca. s yrmyonéHHOro
YPOBHS — 93TO CHUCTEMa CaMOCTOSATEIbHOTO YYEHHUYECKOTO JKCIIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHHYECKHE ONBITHl MPU HU3YYEHUH HOBOIO
Marepualia, 1abopatopHbie paboThl U PabOTHI MpakThuKkyMa. [Ipu 3TOM BO3MOMKHBI
IBa crioco0a peam3aui (pU3HNIecKoro npakTukyma. B nepBom cirydae MpakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kmaccoB, MU0 mociie IEPBOrO U BTOPOTO
HOJYTroIMi B Ka)JI0M M3 3THUX KjIaccoB. BTopoil crioco6 — 3To uHTerpauus padot
MPaKTUKyMa B CHCTEMY JabOpaTOpHBIX pabOT, KOTOPHIE MPOBOJSITCS B IMpOIECcCe
u3ydyeHusi paszzaena (temsl). [Ipu 3TOM mox paboTamMu NMpakTHKyma IMOHUMAETCA
CaMOCTOSITEJIbHOE ~ UCCJIEJOBaHHE, KOTOPOE MPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000IMIEHHOTO BUIa 0€3 MOIIaroBOi MHCTPYKIIHH.

B nporpamme mo ¢usmke cucTeMa yUYEHHYECKOTO OKCIEPHMEHTA,
7ab0paToOpHBIX paboT W MpaKTUKyMa MpeAcTaBlieHa €AWHBIM MepeuHeM. Brioop
TEMATUKU U1 3TUX BUAOB YYEHMUECKHUX HPAKTHUECKUX PAadOT OCYILECTBISAETCS
y4yacTHHUKaMHU 00pa30BaTEIbHOTO MpoLEecca UCXO U3 0COOEHHOCTEH MOYypPOUYHOTO
IJIAHUPOBAHMS U OCHallleHus KaOuHera ¢usuku. Ilpu 3TOoM oOecneuuBaercs
OBJIaJIcHHE OOYYalOUIMMHCS YMEHUSMU TPOBOJUTH TPSIMBIE U KOCBEHHBIC
U3MEPEHMsI, UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUH M TOCTAaHOBKY
OTIBITOB IO NMPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yaeTsSETCS PEHICHUIO paCYETHRIX U KaYEeCTBEHHBIX 3aad.
[Tpu 5TOM AJia pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 337]a4d C SIBHO 3a/IaHHOM
Y HESBHO 33JJaHHOW (PM3NYECKONW MOJEINbIO, MO3BOJISIOINE TPUMEHSTh U3yUYEHHbBIE
3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOrO paszjesia Kypca, TaKk U HHTETpUPYs
IPUMEHEHUE 3HAaHUM U3 pas3HeIX pas3nenoB. [l KadyecTBEHHBIX 3a1a4
NPUOPUTETOM SIBIISIOTCA 3aJaHusl Ha OOBICHEHHE/TIPEACKa3aHWEe TMPOTCKAHUS
(du3nUecKuX SBICHUN U MPOIECCOB B OKPYXAIOIIEH XKU3HU, TpeOyroue BpIOOpa
duznyecKoil MoAeIu Al CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanmsimMu DPIOC COO « wmarepuanbHO-
TEXHUYECKOMY OO0ECIEUCHHIO0 Y4eOHOTO TMpolecca Kypc (GU3UKH YriayOJEHHOTOo
YPOBHS Ha YPOBHE CPEJIHEr0 OOLIEro 00pa30oBaHus JOJKEH U3y4aThbCs B YCIOBHSIX
npenMeTHoro kaOuHeta. B kaOuHere (U3HKM JOMKHO OBITH HEOOXOAUMOE
nabopaTopHoe 00OpyJIOBaHWE ISl BBHITIOJHEHUS YKa3aHHBIX B IporpamMme IIo
(bu3NKe YYEHUYECKUX OIBITOB, JIAOOPATOPHBIX PabOT M paboOT MpaKkTHUKyMma, a
TaK)Ke JIEMOHCTPALIMOHHOE 000pYA0BaHHKE.



JlemoHCTpaninoHHOEe o0OopyaoBaHuE (opMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTAaTOYHOCTH M  OOECIEYMBAET TOCTAHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (HU3MKE KIIOYEBBIX JAEMOHCTpAalUUd IS
WCCIEOBAHMUS  M3y4ae€MbIX  SIBICHHMA W  MPOLECCOB, OSMIHMPUYECKUX H
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 000pynOBaHHE IS YUYEHMUYECKHX [MPAKTUYECKHX padoT
dopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUYMBACTCS B pacyére
OJTHOTO KOMIUJIEKTa Ha JABYX oOOydvarommxcsa. TeMaThdecKue KOMILIEKTHI
71a60paTOPHOTO OOOpPYAOBAHUS JIOJDKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU aHAJIOrOBBIX U IU(PPOBBIX MPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMHM LENSIMU U3Y4YeHUs (PU3MKH B 0OILIEM OOpa3oBaHUU SIBIISIOTCS:
(opMupOBaHHE HMHTEpEca U CTPEMIICHUS OOYYarOIIMXCS K HAYYHOMY H3yUEHUIO
OPUPOJIbI, pPa3BUTUE MX HUHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH;
pa3BUTHE NPEICTABIECHUN O HAYYHOM METOE MO3HaHUS U (POPMHUPOBAHUE
HCCJIEI0BATENbCKOTO OTHOIIEHHUSI K OKPY)KAlOUIUM SIBIEHUSAM; (POPMHUPOBAHUE

Hay4YHOTI'O0 MHUPOBO33PEHUS KAK PE3yJIbTaTa U3yYEHUsI OCHOB
CTpOEHHA MaTtepuu U (yHIAMEHTAIbHBIX 3aKOHOB (QU3MKH; (QopmMupoBaHHUe

yYMEHUN OOBACHSTH SIBJCHUS C UCIIOJIb30BaHUEM (PU3HUECKUX
3HAHUM M HAY4YHBIX JOKAa3aTelIbCTB; (POPMUPOBAHUE MPEACTABICHUNA O POIH

(bu3MKH TS pa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHII;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodheCCUOHAIBHOW  AESATENbHOCTH, CBSI3aHHBIX C (PU3MKOMN, TMOArOTOBKAa K
JanbHeieMy oOy4eHHUIO B 3TOM HalpaBJICHUU.

JlocTikeHne 3TUX Leiel oOecreuynBaeTcsl pelieHHeM CIeAYIOIUX 3a1ad B
IpoLecce M3y4eHUs Kypca (PU3MKM Ha YpOBHE CpPEAHEro OO0IIero oOpa3oBaHMS:
OpuOOpeTeHre CHUCTEMbl 3HAaHUKW 00 o0mMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKJIOYAs  MEXAaHHWKY,  MOJIEKYJSApHYIO  (U3HKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (DM3HKY M DJIEMEHTHI acTpOhU3HUKHN; HOPMUPOBAHUE
YMEHHM PUMEHATh TEOPETUYECKUE 3HAHUS JJIs1 OOBACHEHUS (PU3NUYECKUX SBICHUIN
B NPUPOAE U JJI NPUHATUS NPAKTUYECKUX PEUICHUH B MOBCEIHEBHOW KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHbIX 33/1a4 C SIBHO 33JIaHHOMN
¢usznyeckoil MoOAENbIO, 3a/4ay, MOAPA3yMEBAIOUIMX CAMOCTOSTENBHOE CO3JaHHE
¢usznyeckoil Mojenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCJIE 3aaay
MHKEHEPHOI'0 XapaKTepa; MOHMMaHue (PU3NYECKUX OCHOB U MPUHIIUIOB JAEHCTBUS
TEXHUYECKUX



YCTPONCTB U TEXHOJOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEy;
OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAaHUS U MPOBEICHUS
(GU3NYeCKMX OKCIEPUMEHTOB, aHaIW3a W HMHTEPIpETaruu  WHPOPMAIIUH,
oTpe/ieNieHUs] JOCTOBEPHOCTH IMOJIYYEHHOTO pe3yibTaTa; CO3JAaHHME YCIOBUH IS
Pa3BUTHS YMEHHM MPOEKTHO-UCCIIEIOBATEIBCKOM,

TBOPUYECKOM JIeATEITLHOCTH;

pa3BuTHE HHTEpeca K chepam nmpodecCHOHATBHON AeTETFHOCTH, CBSI3aHHOMN
¢ (hU3UKOM.

B cootBerctBun ¢ TpedoBanusmu PI'OC COO yrayOn€HHBIM ypOBEHb
u3ydeHus ydeOHoro mpenmera «@Pu3uka» Ha YpPOBHE CpeIHEro OOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOy4YalOIUMHCS, IUIAHUPYIOUIUMU MPOJOKEHHE
00pa3oBaHusI 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne guzuku (yrayOn€HHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
ob6pazoBanus orBoauTcs 340 yacon: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipepyaraempiii B mporpamme 1o (U3MKE IMEpedYeHb JIA0OPAaTOPHBIX H
MPAKTUYECKUX paldOT SBISETCS PEKOMEHJOBAHHBIM, YYUTEIb JI€NaeT BBHIOOD
npoBeleHUusT J1abOpaTOpPHBIX PabOT M OMBITOB € YYETOM WHAUBUIYATbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COIAEPKXAHUE OBYYEHUA 10 KJIACC

Paznen 1. HayyHnblid MeTO/ MO3HAHMS TPUPOBI.

®dusuka — dyHIaMeHTalbHas Hayka o pupojie. HaydHslil MeTo O3HAHUS U
METO/IbI KCCIICIOBAHUS (PU3NUECKUX SBJICHUM.

DOKCIEpUMEHT W TEOpHsl B TMpoIlecce TMo3HaHUs npupoabl. Habmonenwne u
AKCIIEPUMEHT B (pU3HKe.

CnocoObl  m3MepeHus (U3NYECKUX BEJIWYHMH (QHAJIOTOBbIE U ITU(POBBIC
U3MEPUTEIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC TaTYUKOBHIC CHCTEMBI).

[TorpemHOCT  W3MepeHHMM  (GU3MYECKMX BeMWYMH  (aOcoioTHass U
OTHOCHTEIIbHAS).

MopenupoBanue (pU3NYECKUX SBJICHUM U MPOLIECCOB (MaTepuaibHasl TOYKA,
a0COJIFOTHO TBEPJIOE TENIO, HJICAIbHAS JKUJKOCTh, HWJCabHBIA Ta3, TOYCUHBIHN
3apsin). ['unore3a. dusnueckuii 3aKoH, TPAHUITBI €0 TPUMEHUMOCTH. Pu3ndeckas
TeopHusl.

Pons u Mecro ¢uszuku B HOPMUPOBAHMHM COBPEMEHHOM HAYYHON KapTHUHBI
MUpa, B MPAKTUIECKON IEATETbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot, npaKmuKym.

W3mepenne Cuiibl TOKAa W HAMPsODKEHUS B IIEMH TMOCTOSHHOTO TOKa TIPH
ITOMOIIIN aHAJIOTOBBIX U ITU(DPOBBIX U3MEPUTEIHHBIX TPHUOOPOB.

3HaKOMCTBO ¢ mudpoBoi jJabopatopuen mo ¢usuke. [Ipumepsr n3mepenus
($U3HUEeCKUX BEIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.
Mexannueckoe aBrkeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHHUS.

Cucrema oTcuéra.
IIpsimast m oOpaTHas 331291 MEXaHHKH.

Paanyc-BekTop MaTepuaibHOM TOYKHM, €r0 MPOCKIHH HAa OCHU CHUCTEMBbI
KoopauHat. Tpaexkropus.

ITepemenienue, CKOpoCcTh (CpedHsisl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHE MATepUAIbHOM TOYKH, MX MPOCKIHMH HAa OCU CHCTEMBI KOOpIWHAT.
CioxxeHue nepemMenieHnil U CI0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJMHENHOE IBUKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IMYyTH MAaTEPUAIBHOW TOYKUA OT BPEMEHU U UX
rpaduku.



CBoOonHOe maneHue. YCKOpEHHE CBOOOJHOTO MajieHus. J[BHKeHHe Tena,
OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJHUHAT, CKOPOCTU H
YCKOpPEHUsI MaTepuaIbHONW TOYKU OT BPEMEHH U UX TpaduKu.

KpuBonunennoe  nBwxeHue. JIBykeHWe  MaTepualbHOM  TOYKM IO
OKPYXKHOCTH. YTJOBas M JIMHEWHas ckopocTh. llepron m yvacrora oOpalieHwus.
[lenTpocTpeMutenbHoe (HOpMaIbHOE), KacaTelbHOE (TAaHTCHIIMAIBHOE) U TIOJIHOE
YCKOPEHUE MAaTEPUAIBHON TOUKH.

TexHu4yeckue yCTpoMCTBa U TEXHOJOTUYECKUE IPOLECCHI: CITUIOMETP,
INBW)KEHUE CHApSAOB, IEMHbIE,  IIeCTepEHYAThIE U pEMEHHBIE
nepeaadn, CKOPOCTHbIE JIU(PTHI.

Jlemoncmpayuu.

Mopnenb cucTeMbl OTCYETA, WLIIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CrnocoOnl HcclieIOBaHUs BIKCHUH.

Nnnmroctpanus npeaeinbHoro nepexoia i U3MEpeHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUN C UCTIOIb30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OPOIIEHHOrO MOJ YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuEe TyTed, TPAEGKTOPUM, CKOPOCTEH ABUIKEHUSI OJHOTO U TOTO XKeE
Tela B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3yyeHne HEpaBHOMEPHOTO ABUKEHHS C LIETBIO ONpPEEIEeHUsT MTHOBEHHOU
CKOpOCTH.

W3mepenne yCKOpeHUsl NpH MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBH)KEHHH
110 HAKJIOHHOM IIJIOCKOCTH.

WccnegoBanue 3aBUCMMOCTH TYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3smepenue YCKOPEHUSA CBOOOTHOTO aJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue 1U(PpoBOIi TabopaTopun).

W3ydyeHnne  nBWXKEHUS Tea, OPOIIEHHOTO TOPU30HTAJIBHO.
[IpoBepka runoTessl O NPSMOK MPONOPLMOHATBHON 3aBUCUMOCTH MEXKTY
JNAJIbHOCTBIO MOJIETA U HAYAJIbHOW CKOPOCTBIO TEJNA.

N3ydenne IBMKEHUS Tena MO OKPYKHOCTH C TMOCTOSHHOM IO MOIYIIO
CKOPOCTBIO.



WccnegoBanue 3aBUCUMOCTH TTEpHOJIa 00palieHUs KOHUYECKOTO MasgTHUKA OT
€ro MapaMeTpoB.

Tema 2. /lunamuka.

IlepBbiii 3akoH Herorona. MHeprumanbHble cucteMbl oOTcuéra. [IpuHIMI
otHocuTenbHOCTH ["anmunes. HenHepuuaneHble cucTeMbl OTCYETa (OmpeneieHue,
IPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropoii 3akoH HeroTOHA 17151 MaTepUaIbHON TOUYKH.

Tpertuit 3axkoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TSITOTEHUA. OKBHUBAJIEHTHOCTh TPABUTALMOHHOW U
WHEPTHOU MacCBhlI.

Cuna TskecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJIHOTO MaJ€HUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT Treorpaduueckoi mupoThl. JIBUXKEHHE
HEOECHBIX TeN U UX CYTHHUKOB. 3akoHbl Kemiepa. IlepBas kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tenma, aBmxkymerocss ¢
YCKOPEHUEM.

Cuna tpenms. Cyxoe TpeHue. Cuiia TpEHHUsI CKOJIBXKEHHS W CUJia TPEHHS
nokos. Koadduuuent tpenus. Cuia CONpPOTUBICHUS MPU JBHXXCHUU Tella B
YKUAJIKOCTH WJIH ras3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JBUKEHUS.

Hasnenue. ['mapocrarndeckoe nasiaenue. Cuiia Apxumena.

TexHU4ecKkne YCTPOWCTBA W TEXHOJOTMYECKUE MPOLECCHI: IMOJIIUIHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

HaOnronenue nBrXeHUs Tel B MHEPUUAIBHBIX U HEMHEPIIMATBHBIX CUCTEMaxX
OTCYETA.

[IpuHIMIT OTHOCUTEIBLHOCTH.

Kauenne pnByx HOWIMHAPOB WM IIApOB Pa3HOM MAacChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMATBLHONW CUCTEMbBI OTCUETA.

CpaBHeHHE  PaBHOJCWUCTBYIONIEH  NPWIOKEHHBIX K TEIy CHI C
MPOM3BEICHUEM MAaCChI TEJIA HA €r0 YCKOPEHHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIINUX B pE3yJIbTATE B3aUMOJICHCTBUS TEIL.

HN3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM OABEME U TAJCHHH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS MMOKOSI, KAUEHHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMUKym.



N3mepenne paBHOJEHCTBYIONIEH CUII MPU JBUXKEHUU Opycka MO HAKJIOHHOW
MJIOCKOCTH.

IIpoBepka TUMOTE3bI O HE3ABUCUMOCTHM BPEMEHHM JBUXKEHUS Opycka Mo
HaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

Uccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

N3ydenne NBUKEHUSI CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
NErKuii OJIOK.

N3mepenne xodduiimeHTa TPEHUS MO BEIWYHWHE YTIOBOTO KO3 (HUIIMECHTA
3aBucuMocTd Fp(N).

Uccnenosanue ABMKEHUS OpycKa MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
K03 PUIIEHTOM TpEHUSI.

N3ydenune nBMKEHUS Ipy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTymarenbHoe W BpamiaTeabHOE JBUKEHUE
TBEPIOTO TeJla. MOMEHT CHUJIbI OTHOCUTENILHO OCHU BpailieHus. [1nedo cubl.
CroxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Temy. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHs TBEPAOTO TeA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHMYECKHME MPOLECCHL: KPOHIITENH,
CTPOUTENBHBIN KpaH, pelI€TyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot, npaKmuKym.

HccnenoBanue ycioBUM paBHOBECUS TBEPAOIO Tejla, HMMEKOLIEro OCh
BpALLECHHUS.

KoHncTpynpoBanue KpOHIITENHOB U paCUYET CUIT YIPYTOCTH.

N3ydenne ycTOM4nBOCTU TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONIOPBI.

Tema 4. 3akonvl coxpaneHun 6 MexaHuxe.

Nmnynbee MaTepralibHON TOYKH, CUCTEMBI MaTEpUANIBHBIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH)KEHUU LIEHTPa Macc.

NMnysibe CHITbl 1 N3MEHEHHE UMITYJIBCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

MomMeHT ummynbca marepuanbHou Touku. [IpencraBineHue o coxpaHeHUH
MOMEHTA UMITYJIbCA B HEHTPAIBHBIX MOJIAX.



PaGota cunpl Ha MaJloM M Ha KOHEYHOM TmepemenieHuu. [ 'paduueckoe
pe/cTaBlieHue paboThl CUIIBIL.

MOIHOCTH CHUJIBI.

Kunetnueckass sHeprus marepuaibHOMl TOuykd. Teopema 00 HW3MEHEHHH
KUHETUYECKON YIHEPTUU MATEPUATIBHON TOUKHU.

[loTeHIMaNIbHBIE W HENOTEHUHAIbHBbIE CHWIbl. [lOoTeHIManbHAas SHEPrusl.
[ToTeHnuanbHas 3HEprusi ynpyro aeGpopMUpPOBaHHON NpykuHbL. [loTeHIManbHAS
SHEpPrusi Tejaa B OJHOPOJHOM TpaBUTAMOHHOM mnoJie. [loTeHumanbHast >HEprus
Tejla B TPAaBUTAIMOHHOM I10JIE€ OJTHOPOJHOTO Iapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUUYECKAs] CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

VYpaBHeHue bepHyin i HWOCAIBHOM KUIKOCTUM Kak CIEIACTBUE 3aKOHA
COXpaHEHHsI MEXaHUYECKON IHEPIUMU.

TexHndeckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JBUKEHUE PAKET,
BOJIOMET, KOMNEp, NPYKUHHBIM MHUCTOJIET, THUPOCKON, (PUIYpHOE KaTaHUE Ha
KOHbKaXx.

Jlemoncmpayuu.

3aKOH COXpaHEHUsI UMIYJIbCA.

PeakTuBHOE OBHKCHUE.

N3mepeHne MOIIHOCTH CHUJIBI.

N3MeHeHune sHepTUn TeJia MpU COBEPILICHUH PabOTHI.

B3auMHble mnpeBpalleHUs KMHETHUYECKOW W IMOTEHUMAIBHOM JHEPru IIpU
JNEUCTBUM HA TEJIO CUJIbI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu pu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne nmnyiibea Tea o TOpMO3HOMY ITyTH.

W3mepenue cuibl TITW, CKOPOCTH MOJIEIHM AJIEKTPOMOOWISI M MOUIHOCTH
CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanue coXpaHeHHs UMITYJIbCa ITPU YIIPYTOM B3aUMOJICHCTBUU.

N3mepeHne KHHETUYECKOM YHEPTUM TeEJIA 110 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHMSI MOTCHIIMATBLHOM SHEPTUH MPY>KUHBI ¢ PAOOTON CHIIBI
TPEHMUS.

Omnpenenenne pa®OThl CUJIBI TPEHUS IPU JABMXKEHUU Tela IO HAKJIOHHOM
IIJIOCKOCTH.

Pasznen 3. MousiekyisipHas pU3MKAa 1 TEPMOAMHAMHKA.



Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OcCHOBHBIE MOJOXEHUA MOJEKyIsipHO-kKuHeTHueckod Teopun (MKT), ux
onbiTHOEe oOocHoBanue. [uddys3us. bpoyHoBckoe aBuxkeHue. XapakTep
JNBW)KCHUST M B3aWMOJICHCTBUS YACTHIL] BEHIECTBA. MoJaenn CTPOEHHUS Ta30B,
KUAKOCTE M TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ITHX
mozeneid. Macca u pasmepbl Moliekya (atomoB). KonudecTBo BeriecTBa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocodObl €€ u3mepenus. Illkama
teMreparyp Llenscus.

Mogenps uaeanbHOroO ra3a B MOJIEKYIAPHO-KMHETUYECKON TEOPUM: YACTULIBI
rasza IBUKYTCSl XaOTHYECKHU Y HE B3aUMOJECHUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHBl. YpaBHeHue MenneneeBa—Kianeiipona. AOcontoTHas
Temrneparypa (mkana temrneparyp KenbBuna). 3akon [lanpToHa. M3omporecch B
UJCAJbHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe
MPEICTABICHUE U30MPOLECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3p MEXKIy JAaBIICHWEM U  CpPEIHEW KHHETUYECKOM  DHEpPrueu
MOCTYMATEIbHOTO TEIUIOBOTO JIBMJKEHHMSI MOJIEKYJI HACAIBHOIO Ta3a (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH HICAITBHOTO I'a3a).

CBsi3b a0COMIOTHOM TeMIIEPATyPhl TEPMOJIMHAMUYECKON CHCTEMBI CO CpEIHEeH
KMHETUYECKOW SHEPTUEH MMOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHudeckne YCTpPOWCTBA M TEXHOJOTHYECKHE TPOILECCHI: TEPMOMETD,
O0apomeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mojenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Hubdy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MONEKYIIL.

Mojenu KpUCTAUINYECKUX PELIETOK.

HabGnronenue u vicciieroBaHuEe U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nadopamopusvie pabomul, nPAKMUKYM.

UccnegoBanne mporecca yCTaHOBJIEHHS TEIJIOBOIO PAaBHOBECUS IIPU
TeII000MeHEe MEXKy TOpsiUeH U XOJIOAHOM BOJIOM.

N3ydenne wu3oTepMuyecKkoro mpoiecca (PEeKOMEHI0BAaHO HCIOJIb30BAHUE
1 poBoit 1abopaTtopun).



N3yuenune M30XOPHOTO npoliecca.

N3yuyenue nzobapHoOro rnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBHM st
TEpPMOJMHAMHUYECKON CUCTEeMBbl. BHEIHNE 1 BHyTpeHHME napameTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAYECHHS BEJIMYMH, OINUCHIBAIOLINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepMoauHamukd. (CaMONpOM3BOJIbHAA — peIaKCalus
TEPMOJUHAMHUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopens wuaeasbHOrO ra3a B TEPMOJAMHAMUKE — CUCTEMa YpPaBHEHUM:
ypaBHeHuEe MenneneeBa—Knaneiipona u BBIpaKEHHE JJII BHYTPEHHEW JHEPTUU.
VYcnoBrs MPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHLEHTPALMs YaCTHILl, BBICOKHE
TEMIIEpATyphl. BeIpaxkeHue 111 BHYTPEHHEN SHEPIUM OJHOATOMHOI'O HCAIbHOTO
rasa.

KBa3ucrarnueckue u HeCTaTHYECKUE MTPOLECCHI.

DOneMeHTapHas paboTa B TepMOJMHaMUKe. Briuuciaenue paboTel o rpaduky
npolecca Ha pV-nuarpamme.

Termonepenaua  kak  crmoco0  M3MEHEHUS ~ BHYTPEHHEW  DHEpruu
TEPMOJAMHAMMUYECKON  cucTeMbl 0e3 coBepiieHus padotel.  KonBekuus,
TEIJIONPOBOIHOCTb, U3TyYEHHUE.

KomnuectBo Ttemnorel. TemmoéMKocTs Tena. YaenpHas M MOJSpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUMe Maiiepa. YenbHas TeIuioTa CropaHus
ToruuBa. Pacuér kommuecTBa TEIJIOTHI mpu Teruionepenade. llonstue 006
aguabaTHOM IpoIiecce.

IlepBblii 3aKkOH TepMOIWHAMUKH. BHyTpeHHsss »sHeprus. KomnuectBo
TEIJIOTHI W paboTa Kak  Mepbl  WU3MEHEHUs  BHYTPEHHEH  OJHEPIruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMHUKHA JJII PABHOBECHBIX IIPOLIECCOB: YEPE3
3aJaHHOE PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI ITPOXOIUT
eIMHCTBEHHAs aauadbara. AGCONIOTHAS TeMIeparypa.

Bropoii 3akOH TepMOAMHAMHMKM Uil HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOYKHO TNIE€PeaTh TEIIOTY OT 0ojiee XOJO0IHOTO Tea K Oojiee HarpeToMy 0e3
komreHcanuu (Knaysuyc). HeoGpatumMocTh NpUPOIHBIX MPOLIECCOB.

[Tpunuune! neictus TeruioBbix MamuH. KT,

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.



DKOJIOTUYECKUE aCHEKThl MCIIOJIb30BaHUs TEIUIOBBIX JBUTareneil. TermioBoe
3arpsA3HEHHUE OKPYXKAIOIIECH Cpebl.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTHYECKHE ITPOLIECCHI: XOJIOAUIIBHUK,
KOHAMIIMOHEP, AWU3ENbHBIM U KapOIOpaTOpHBIA JBHUraTeNld, MapoBas TypOuHa,
NOJIyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTWIM3alUs «TEIUIOBBIX» OTXOIOB C
UCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3alKs OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHH.

Jlemoncmpayuu.

N3MeHneHune TeMiiepaTypsl py a1nadaTHIeCKOM PACIIUPEHUH.
Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TETNIOEMKOCTEHN BEILIECTB.

CnocoObl U3BMEHEHUS BHYTPEHHEN YHEPTUH.

HccnenoBanue aguadaTHOTO IIpoIiecca.

KomrniproTepHbie MOACIHN TEIJIOBBIX JBUTATEICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenne yaenpHON TEIITOEMKOCTH.

HccnepoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanne aguadaTHOTO TIpoIiecca.

N3ydyeHne B3aMMOCBSA3M SHEPIrUU MEKMOJIEKYJISIPHOTO B3aWMOJAEUCTBUS U
TEMIEPATypPbl KUTICHHSI )KUKOCTEH.

Tema 3. Aepecammnvie cocmoanus eeuyecmea. Pazosvie nepexoowl.

ITapooOpa3oBanue u KoHAeHcamms. lcmapeHue © KUIEHHWE. Y AenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

Hacpliiennsie u HEHACBILLICHHbIE  TapHI. KauecTBennas
3aBUCUMOCTH TUIOTHOCTH U JIABJICHUS HACBHIIIICHHOTO Mapa OT TEMIIEPaTyphl, UX
HE3aBUCUMOCTh OT 00bEMA HACHITIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI
KUIIEHUS OT JABJICHUS B AKUJKOCTH.

BrnaxxaocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

Tépnoe Teno. Kpucrannmmueckne u aMopgHbie Tena. AHU30TPOIHUS CBONCTB
kpuctauioB. I[lmaBneHwe W KpuctauM3anus. YAelbHas TEIUIOTA TUIABJICHUS.
CyO6numarnusi.

Hedbopmanuu tBEpAOTO Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paclIUpeHUue KUJIKOCTEH U TBEPIBIX Tel, OOBEMHOE W JIMHEHHOE
pacuipenre. AHrapMOHHM3M TEIUJIOBBIX KOJIEOAHMI YacTull BellleCTBa Kak MpUYruHa
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTHH B (ha30BBIX MMEPEXOIaX.



YpaBHEeHHUE TEIJIOBOTO OajaHca.

IToBepxHocTHOE HaTspkeHHE. Koa(phUIMEHT MOBEPXHOCTHOTO HATSHKCHUS.
Kammapasie sBrnenus. JlapieHue moj MCKPUBIEHHON MOBEPXHOCTBIO KHUIKOCTH.
®opmyna Jlamnaca.

TexHudeckne yCTpOWCTBA W TEXHOJIOTHMYECKUE MPOLECCHI:  KHUJKUE
KPUCTAJIIbl, COBPEMEHHBIE MaTEPHUATIBI.

Jlemoncmpayuu.

TerioBoe pacmupeHue.

CBoiiCTBa HACBHIILICHHBIX TTAPOB.

Kunenue. Kurnienue npu noHM>XEHHOM TaBIICHUMU.

N3mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUS.

ONBITHI C MBUIBHBIMY TUIEHKAMM.

CmauunBaHue.

Kanunnsapusie siBieHUsI.

Mojienin HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAINTMYECKOTO BEILIECTBA.

Buaslr nepopmarmii.

Habnronenune manbix gedopmarimii.

Yuenuueckuit skcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

N3ydyeHne 3aKkOHOMEPHOCTEN MCIAPEHUSI ) KUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABIICHUS JIbA.

N3ydenune CBOMCTB HACBIIEHHBIX MTApPOB.

N3mepenne aOCOMOTHOW BIAXXHOCTU BO3AyXa M OLEHKA MacChl MapoB B
MTOMEIIECHUH.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenune monyns FOunra.

WccnegoBanue 3aBUCUMOCTM  JAepopMaldd  PEe3WHOBOTO oOpasua  oT
IIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe none.

OnexTpu3anys Tel U €€ MpOSBICHUA. JJEKTpUYecKud 3apsn. /[[Ba Buna
ANEKTpUYECKUX 3apsAnoB. [IpOBOJHWKHM, MAMANEKTPUKHM U IOJYNPOBOJHUKH.
DJIeMEHTapHbI  JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHHS JIIEKTPUYECKOTO
3apsaa.

B3aumopeiictBue 3apsaoB. Touyeunsle 3apsaasl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero neiicTere Ha 3JIEKTPUUYECKHUE 3aPSIbl.



Hanpsokéanocts  anektpudeckoro  mojis.  IIpoOubeiii  3apsna.  Jluauu
HaIpPSHKEHHOCTH 3JIEKTPUIECKOTO MoJst. OQHOPOIHOE ANEKTPUUYECKOE MOJIE.

[ToTeHIMaNBHOCTL JJIEKTPOCTATUYECKOIO I0JsA. Pa3HOCTP INMOTEHIHMANIOB H
HanpspkeHue. lloTeHuumanbHass 3HEpPrust 3apsga B DJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snekTpocTaTudeckoro nossi. CBsi3b HANPSHKEHHOCTH MOJIL U PA3HOCTH
MNOTEHIIMAIOB [IJISl DJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, Tak H
HEOTHOPOJIHOTO).

[IprHIMI CynepnO3uLnN dIEKTPUIECKUX TOJIEN.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdepbl. [lone
PaBHOMEPHO 3apsKEHHOro mo oO0béMy miapa. [lone paBHOMEpPHO 3apsiKEHHOM
OECKOHEYHOM TIOCKOCTH. KapTuHbI NWMHUN HAOpsDKEHHOCTH ATUX TMOJNEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOJHUKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JlndeKkTpuKu B AJIEKTPOCTATUYECKOM I0JIE. Jusnexrpruyeckas
ITPOHUIIAEMOCTh BELIECTBA.

Konnencarop. OneKTpoEMKOCTh KOHJIEHCATOPA. DNEKTPOEMKOCTH IIJIOCKOIO
KOHJIEHCATOPA.

[TapannensHoe coeauHeHne KOHAEHCATOPOB. IlocinenoBaTenpHOe COeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

JIBr>KeHUE 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHnyeckue ycTporucTBa U TEXHOJIOTHYECKUE MTPOLECCHI: AIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUUECKAs 3AIMTA, 3a3€MIICHHE 3JIEKTPONPHOOPOB,
KOHJIeHCATOphI, reHepatop Bau ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIUII IEUCTBUSA DIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIapUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mognensb anekTpocTatndeckoro reaepatopa (Baun ge I'paada).

IIpOBOJHUKH B DIEKTPUYECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA MIOCTOSHHON U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIAIN
IUIACTUH, PACCTOSHUSA MEXKIY HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3IEKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCATOopa.

3apsiaiKa U pa3ps/ika KOHJIEHCATOpa YEPE3 PEUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMUKym.



OueHka cuil B3auMOJEHCTBUS 3apsSKEHHBIX TETT.

Hab6nronenue npeBpallieHust SHEPTrUM 3apsKEHHOTO KOHJIEHCATOpa B SHEPTHUIO
W3JIy4YCHUS CBETOIUOMA.

N3yuyeHne npoTekaHus TOKa B LENHU, COACPHKAIIECH KOHICHCATOP.

Pacmipenenenue pa3HOCTH MOTEHIINAJIOB (HampsiKEHUs ) npu
NOCJIEN0BATENBHOM COEIMHEHNN KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanunwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOsIHHBIN TOK.

VYcioBusi CymecTBOBaHUS MOCTOSSHHOTO 3JEKTPUUYECKOTO TOKa. McTouHukum
toka. Hanpsiokenue U u D1C é.

3akoH Oma 111 y4acTKa Lenu.

DIIEKTPUYECKOE COMPOTUBIIEHHUE. 3ABUCUMOCTD COMPOTUBIIEHHUS OAHOPOIHOTO
MPOBOJIHUKA OT €ro JIMHbl W IUIONAAX ITOMEPEYHOrO CEYEHHUs. Y AEIbHOE
COITPOTHUBIIEHUE BELIECTBA.

[TocnenoBarenbHOE, MapauiebHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpuueckux menei. [IpaBmia Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH /[xoyns—Jlenua.

MOUIHOCTh 3JEKTPUYECKOrO0 TOKa. TeroBas MOIIHOCTh, BbIAENsiEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE HMCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) SJIEKTPpUUECKOM 11enu. MOITHOCTh UCTOYHUKA TOKA.
KopoTtkoe 3aMbikaHue.

KonneHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHuYeCKre YCTPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHL: aMIIepMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUUECKOU IHEPTUU.

Jemoncmpayuu.

N3mepenne cuitbl TOKA U HANIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKa OT HaNpPsDKEHUsA UL PE3UCTOpa,
JIaMITbl HAKAJIMBAHUSA U CBETOAMOA.

3aBUCHUMOCTh COIIPOTUBIICHHUS UIMHAPUYECKUX NPOBOJHHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEYEHUS M MaTepuaa.

HccnenoBanue 3aBUCHMOCTH CUIIBI TOKA OT COITPOTUBJIEHUS IIPU TOCTOSIHHOM
HaIIPSKCHUH.

IIpsimoe n3mepenne J/1C. KopoTkoe 3aMbIKaHHE rajbBaHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

Crioco0sb1 coennHeHust ICTOYHUKOB Toka, DJIC barapeii.



HCCJ’IGI{OB&HI/IG Pa3HOCTHU IMOTCHIHUAJIOB MCKIY ITOJIFOCAMH HCTOYHHKA TOKA OT
CHJIBI TOKa B IICIIN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnegoBaHue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3Mmepenne yaenpHOro COnpOTUBIIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCHUMOCTH CHUJIbI TOKAa OT HANPSKEHUS IS JIAMIIbI
HaKaJINBaHUS.

VYBenuueHue npeaesia u3MepeHus amnepMerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBIICHUSI HCTOYHHUKA TOKA.

Nccnenoanue 3aBucumoctd D/]C ranbBaHUYECKOTO 3JIEMEHTA OT BPEMEHHM
IPY KOPOTKOM 3aMBIKAHHH.

HccnegoBanue pa3HOCTH MOTEHIIMATIOB MEKY MOJTIOCAMH HCTOYHUKA TOKA OT
CUJIBI TOKA B LIEIIH.

HccenenoBanue 3aBUCHUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxku 6 pa3iuuHbIX cpeoax.

DOnekTpuyeckas MPOBOJUMOCTh  PA3JIMYHBIX  BEHIECTB.  DIJIEKTPOHHAas
MIPOBOJIMMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTb CONPOTUBIIEHUS METAIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas u npuUMecHas POBOJUMOCTh
MoJynpoBoJHUKOB. CBoiicTBa p—N-niepexonaa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DONEKTPUYECKUA TOK B BJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs ITUCCOLUALMS.
OnekTponus. 3akoHsl Dapajies A 3IEKTPOIU3A.

DJIEKTpUUECKHI TOK B razax. CamMOCTOSITENIbHBII M HECAaMOCTOATEIbHBIN
paspsaa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsana. Moinus. [Timaszma.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: TIa30pa3psaHble
JamIbl, 3JEKTPOHHO-Ty4eBass TpyOKa, MOIYIPOBOJAHUKOBBIE MPHOOPHI: THOL,
TpaH3ucTOp, POTOANO, CBETOANO/, TAIbBAaHUKA, padMHUPOBAHUE MEH, BBIILJIAaBKA
AITOMUHUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

IIpoBOAMMOCTB IIEKTPOIUTOB.

3akoHbl nekTpoausa Papanes.

HckpoBo#i paspsia U IPOBOAUMOCTB BO3/1yXa.

CpaBHEHME IPOBOAMMOCTH METAJUIOB U ITOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

Hab6nronenue anekrposnusa.

N3mepenue 3apsiia 0AHOBAJIEHTHOTO HOHA.

HccnegoBanue  3aBUCHUMOCTH  COMPOTHUBJICHUS  TEPMOPE3UCTOpA  OT
TEeMIIepaTyphl.

CHsTHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKU JUO/IA.

DuU3NYeCKU NPAKTUKYM.

Crioco0b1 u3MepeHust GU3NMYECKUX BEIWYMH C UCIIOJIB30BAHUEM aHAJIOTOBBIX
U 1U(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX AATYMKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEIUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHMM, MCCIEIOBAaHUA  3aBUCUMOCTEN
(u3MUEeCKMX BEIUYMH, NPOBEpPKAa MPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3ieliax «YUYEHUYECKUH  JIKCIIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

MexnpeaMeTHble CBS3M.

WN3yuenne kypca ¢usuku yrayoménHoro ypoBHs B 10 kiacce
OCYUIECTBJISIETCSL ¢ YUETOM COJAEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C Kypcamu
MaTEeMaTUKH, OMOJIOTHH, XUMHUU, T€OTpaPUH U TEXHOJIOTHH.

Mesrcnpeomemnvie NOHAMUA, CEA3AHHbBIE C USYUECHUEM MEM 0008 HAYYHO20
nOo3HaHuA: SIBJICHUE, HAY4YHBIM (akT, rumnoresa, (QpuU3nyeckas BEIMYMHA, 3aKOH,
TEeOpHUsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJIECITUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPENIHOCTH U3MEPEHUI, U3MEPUTEIbHBIE MPUOOPHI, UG poBas 1adopaTopusi.

Mamemamuka: penieHue cucTeMbl ypaBHeHMM. JluHeitHas QyHKIUA,
napaboia, runepoosia, ux rpaduku U cBoMcTBA. TpUroHOMETpUUYECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJAUHAT, CIIOKEHHE BEKTOPOB.

buonozusa: Mmexannyeckoe JBUKEHUE B JKUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH JKHMBBIX OPraHU3MOB, TEIIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelibl,
yTUIn3aluss OMOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIUIOBOM» H
AIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHUE U KalMMIISIPHBIE SIBIICHUSI B IPUPOJIE,
AIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumuna: NUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJIIPHAs Macca, NOJIy4YEHHE HAHOMATEpPUAJIOB, TEILJIOBBIE
CBOMCTBA TBEPIBIX TEJI, )KUJIKOCTEN U Ia30B, )KUJAKUE KPUCTAJUIBI, DIEKTPUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJUTHYECKAs AUCCOLUALM, TAIbBAHUKA, DJIEKTPOHHAs
MUKDPOCKOIIUS.



TI'eocpagpusa: BnaxxHoctTh BO3ayxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHUE JIBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CYXOro M IKHUAKOTO TPEHHS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUU
(KpOHILTENH, pemeéTyaTble KOHCTPYKIIMH), HCIOJb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKA B TEXHHUKE (THPOCKOI, BOAOMET U JPYyrue), JBUraTeilb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObITOBOW XOJIOAWJIBHHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIyYeHUS] COBPEMEHHBIX MAaTE€pUaloB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPONpPUOOpOB,
ra3zopaspsaHble JIaMIIbl, TOJIYIPOBOJIHUKOBBIE PUOOPHI, TaJIbBaHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaMHKa.

Tema 4. Maznummnoe none.

B3auMogelicTBHE TOCTOSHHBIX MAarHUTOB W MNPOBOAHUKOB C TOKOM.
MaruntHoe mnone. BekTtop MarHuTHOW WHAyKIuW. lIpuHnun cynepnozunyun
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHIYKIIHH.

MarHutHoe 10JI€ MPOBOJHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKA U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBJieHUE U MOAYJIb. JIBUKEHUE 3apsyKEHHOM YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Iojie. PaboTa cunsl Jlopera.

MarnautHoe nosie B Bemectse. DeppoMarHeTuky, rnapa- U J1MaMarHeTUKHU.

TexHuuecknue yCTPOMCTBA M TEXHOJOIMYECKUE TMPOLECCHl: IMPUMEHECHUE
MTOCTOSIHHBIX MarHMTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
AIEKTpOABUTATENb SIKOOU, YCKOPUTENH dJIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna  5guHMM  WMHOYKOMM ~ MarHUTHOTO  MOJISI  MOJIOCOBOTO U
MOIKOBOOOPA3HOTO MTOCTOSTHHBIX MarHUTOB.

KapTuHa nuHuiA MarHuTHOM MHIYKIIMY MOJIS JJIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIIKH C TOKOM.

BzaumopernicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

HabGnronenue ABm>XeHUs MyyKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[Tpunumn NEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTORIEKTPUYECKON CUCTEMBI.



Yuenuueckuii sxkcnepumenm, nabopamopnuie padomot, nPAKmMuKym.

HccnenoBaHue MarHUTHOTO TOJISI IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBoicTB heppoOMarHeTUKOB.

HccnenoBanue nelcTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydenune 3aBUCUMOCTH CUIIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. Inekmpomaznumnan uHOYKYuU.

SIBneHne 3EKTPOMariuTHOM UHAYKIMHU. [ I0TOK BEKTOpa MarHUTHOMU
naaykuuu. J/1C naaykumn. 3aKoH dJIEKTPOMArHUTHOW nHAYKmn Papanes.
Buxpesoe smektpuueckoe nose. Toku Dyko.

OJIC uHAYKOMM B MNPOBOJHUKE, ABIKYIIEMCS B OJHOPOJIHOM MAarHUTHOM
ToJie.

[Ipasuo Jlenua.

NuayktuBHOCTh. KaTyllika MHAYKTUBHOCTH B LIETIM TTOCTOSIHHOTO TOKA.
Ssnenue camonnaykuu. I1C caMOMHAYKINH.

DHeprusi MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHUYecKre YCTpPOMCTBA M TEXHOJIOTUYECKHUE MPOIECChl: WHIYKIIMOHHAs
Meyb, COJICHOU/I, 3al[UTa OT JICKTPU3AIUHU TEJl IPU JBHKCHUU B MATHUTHOM I10JIe
3emutu.

Jlemoncmpayuu.

Habmronenue ssBIeHUsI 3JIGKTPOMArHUTHON MHIYKITUH.

UccnenoBanune 3aBucumoctd IJIC HMHAYKIHUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.

IIpasuio Jlenua.

[Tanennie MmarauTa B aTlOMUHUEBOM (MEIHOMN) TpyOe.

SIBiIeHME CAaMOMHIYKIIUU.

Uccnenosanne 3aBucumoctu D/JC caMOMHAYKIIUH OT CKOPOCTH H3MEHEHUS
CHUJIBI TOKA B IICTIH.

Yuenuueckuit sxkcnepumenm, nabopamophuie padbomot, nPaKmuKym.
UccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW WHTYKITUU.

Omnpenenenre HHAYKIIUA BUXPEBOTO MAarHUTHOTO TTOJISI.
UccnenoBanue sBIeHUsS] CAMOUMHIYKITUH.

COopka MoJienu IEKTPOMAarHuTHOTO reHepaTopa.

Pa3znea 5. Koie60anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Komnebarenpnasa cucrema. CBOOOHEIE KOJIEOAHUS.



I"apmonundeckue konebanus. KuHemaTudyeckoe u JMHAMHUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMMCaHue (3aKOH COXpaHEHHsS MEXaHUYeCKOM sHepruu). BeiBoa
JTUHAMUYECKOTO OMUCAHUS TAPMOHMYECKNX KOJIEOAHUN M3 MX DHEPTeTHUECKOTO U
KHMHEMATHUYECKOIO OIHUCaHUS.

Amvmumtyna u (aza konebanuii. CBsS3b aMIUIMTY/bI KOJICOAHUN HCXOIHOU
BEJIMYMHBI C aMIUTATYaMU KOJICOaHUM €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuon u yactota kosieOanmii. Ilepymoa MayibIX CBOOOJHBIX KOJIeOaHUM
MaremaTudyeckoro wmasatHuka. llepuon cBOOOAHBIX KoJIEOAHUM MPYKUHHOTO
MasiITHUKA.

[Tonsartue o 3aTyxaronux Koiaeobanusx. BeinyxaeHHbIe Konebanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOM.
ABTOKOICOAHHS.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMUYECKHE MPOLECChl: METPOHOM, YaCHI,
KaydeJil, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anmch K0Jae0aTeILHOTO JIBIKECHUS.

Habmronenne He3aBUCHMOCTH MEpUOJia MaJIbIX KOJICOaHHM Irpy3a Ha HUTH OT
AMILUTATYIBI.

Uccnenosanue 3aryxarommx KojieOaHU 1 3aBUCUMOCTH MEPUOJIa CBOOOTHBIX
KOJI€0aHMI OT COMPOTUBIICHHUSI.

UccnenoBanne konebaHuii rpy3a Ha MACCHBHOM TIPYKMHE C IIEJIBIO
dbopMupoBaHus MpeICTaBICHUN 00 UI€AIbHOM MOJIENU MIPY>KMHHOTO MasTHUKA.

3aK0H COXpaHEHUS SHEPTUH NIPU KOJICOAHUSIX TPy3a HA MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne mnepuoma CBOOOAHBIX KOJIEOAHUNW HUTSHOTO M MPYKUHHOTO
MasITHUKOB.

N3yuenne 3aK0OHOB BIKEHUS TeJa B X0JIe KoyieOaHUii Ha yIPyTroM MOABECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B MPY>KHHHOM MAasITHHKE.

UccnenoBanue yObIBaHUS aMIUTATYAbI 3aTyXarOIIUX KOJICOaHUH.

UccnenoBanue BoIHYXACHHBIX KOJICOAHMIA.

Tema 2. dnekmpomazcnummnuple Konedanus.

Konebarenbnpiii  kKoHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
unaeanbHOM KosebatenbHOM KoHType. Dopmyna Tomcona. CBS3pb aMIUTUTYIBI
3aps/ia KOHJEHCATopa ¢ aMIUIUTY/I0M CUIIbI TOKa B KOJie0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs PHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.



3aryxarommue AJIIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX/1cHHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHus.

IlepemeHHBIM TOK. MOIIHOCTh MNEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JCHCTByIOIIEE 3HAUYCHHWE CHJIBI TOKAa M HANpsSXKEHUS MpU pasTudyHol Qopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMAQIBHBIA NEPEMEHHBI TOK. Pe3ucTop, KOHAEHCATOP M KaTylIKa
UHAYKTUBHOCTH B LIENIM CHHYCOMJAJIBHOIO IEPEMEHHOIO TOKA. Pe30HAHC TOKOB.
Pe3onanc HanpskeHUN.

Wneanpubiii  Tpanchopmarop. I[lpousBonctBo, mnepenaya U moTpedieHUE
AIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKM TMpU MPOU3BOJACTBE 3JeKTpodHepruu. KymnbTypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHHYecKue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLIECCHI: JJIEKTPUUYECKHM
3BOHOK, T€HEPATOp NEPEMEHHOTO TOKA, JUHUU JIEKTpoIepeIay.

Jemoncmpayuu.

CB0OOIHBIE IEKTPOMATrHUTHBIE KOJICOaHNS.

3aBUCHUMOCTD YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

I'enepaTop He3aTyXaroUMX AIEKTPOMArHUTHBIX KOJICOAHUH.

Mopeinb 31eKTPOMAarHuTHOTO TeHepaTopa.

BbIHYX/1I€HHbIE CUHYCOUIAIbHbIE KOJIEOaHUSI.

Pe3ucrtop, KaTymka MHAYKTUBHOCTHM W KOHAEHCATOpP B LENU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mMociaeAOBaTEIbHOM COEAMHEHUM PE3UCTOpPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpolCcTBO M IPUHITUI ICUCTBUS TpaHchopMmaTopa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomot, npaKmMuKym.

N3yuenue tpanchopmaropa.

HccnenmoBanne MEpeMEHHOTO TOKa Yepe3 IMOCIEOBATEIbHO COCTUHEHHBIE
KOHJIEHCATOP, KaTYIIKy W PE3UCTOP.

Habmonenue 3meKTpoOMarHiTHOTO Pe30HAaHCa.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B IIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmpoMazHUMHbBLE 60JIHbL.

MexaHn4yeckne BOJIHBI, YCJIOBHsS HMX pacnpocTpaHeHus. llomepednbie u
MPOJIOJIbHBIC BOJHBL. [lepmonm, CKOPOCTh paclpoOCTpaHEHUS W JIJIMHA BOJIHEI.



CBoiicTBa MEXaHWYECKHX BOJIH: OTPaKE€HUE, MPEIOMIICHHE, UHTEpPPEpEeHIUs U
nudpaxims.

3Byk. CkopocTh 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IlymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DJIEKTPOMAarHUTHBIC BOJHBI. Y CIOBUSI U3JIYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTaIus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX BOJIH: OTpa)keHue,
pesIoMJICHHUE, MOJISpU3als, UHTEpPEpEHIUs U AUPPAKITHUSL.

[IIxana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHrEe AIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3U U TENIEBUICHUA. Pagnonokamusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paluonpuEMHHK, TEIEBU30D, aHTeHHA, TenedoH, CBY-neus,
yIBTPa3ByKOBas IMArHOCTUKA B TEXHUKE U MEJIUIIMHE.

Jlemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mromieecst Te0 Kak UCTOYHHK 3BYKa.

3aBUCUMOCTh JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOnronenue oTpaskeHus U MPEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

HaOntonenue cBsI3M TPOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIUTYION H
4acTOTOM KOJeOaHUI.

UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
MpesIoMJICHUE, MOspU3anus, Tudpakius, UHTephepeHITUs.

OGHapyxeHue nHPppakpacHOro U yIbTPadrOIECTOBOTO U3ITYUEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomul, npAKMUKYM.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHEHOE pacnpOCTpaHEHHUE CBETA B OJHOPOAHOM cpexae. Jlyu cBera.
TouyeuyHbI HICTOYHHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI oTpakeHus ceta. [locTpoeHue m3o0paxkeHui B
miockoMm 3epkaie. Chepudeckue 3epkaa.



[IpenomiieHne cBeTa. 3aKOHbI IPEIOMIIEHHSI CBETA. AOCOIOTHBIN IMOKa3aTeb
npenomiieHus1. OTHOCUTENbHBIN MOKa3aTesb npesnomiieHus. [1ocTOSHCTBO YacTOTHI
CBE€Ta W COOTHOUIEHWE JUIMH BOJIH MPHU NEPEXOJE MOHOXPOMATHYECKOIO CBETA
4yepe3 rPaHulLly pa3zena JByX ONTHYECKUX CPE.

Xoa nydeit B mpusme. Jucnepcusi ceeta. ClOXKHBIM cocTaB 0elloro cBeTa.
LBer.

[TomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroil MOJHOrO BHYTPEHHETO
OTPAKEHHUS.

Cobuparonue U paccewBaroliye JMH3bl. ToHkas JuH3a. DoKycHOe
pacCTOSIHUE U ONTHYECKash CUjla TOHKOM JIMH3bI. 3aBUCUMOCTh (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM c(epruyeckod JHH3bI OT €€ FeOMETPUU U OTHOCUTEIBHOTO
ITOKA3aTeIIs MPETOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEJIMUECHUE, JaBAEMOE JIMH3O0M.

X0 nyda, ONPOLICALIETO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIAaBHOU
ontuuecko ocu. IloctpoeHne wu300paXeHUH TOUYKHM M OTpe3Ka MpsSMOM B
cOOMpAKOIIMX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Pazpemaromasi cnmocobHocTh. ['11a3 Kak onTUYecKas
cucrema.

[Ipenenbl NPUMEHUMOCTHA T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. Wurepdepenmusi cBeta. KorepeHTHble HMCTOYHHKH.
VYcaoBuss HaOMOIEHUS MAKCUMyMOB M MHHUMYMOB B HHTEp(EpPEHIIMOHHOM
KapTUHE OT JBYX KOIEpPEHTHBIX MCTOYHUKOB. [Ipumepspl Kiaccuueckux
UHTEP(PEPEHITMOHHBIX CXEM.

HNudpakuus cBera. JudpakinuonHnas peméTka. YcioBue HaOMOACHUS
[JIaBHBIX ~MAKCMMYMOB IIpM IIQJICHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHl: OYKH, JyIa,
MepUCKoMN, QoToanmapaT, MUKPOCKOI, MPOCKIIMOHHBIA arapaT, MPOCBETICHHUE
OTITHKH, BOJIOKOHHAS ONTHKA, AU PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

Hccnenosanne npesioMIIeHUs CBETA.

Hab6nroneHnue noHOro BHyTpEeHHETo oTpakeHusi. Mojienb CBETOBO/IA.

Uccnenoanue XO/la CBETOBBIX IYYKOB yepes
IJIOCKONApaJIENIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB N300pakKeHU B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.



Habmronenue natepdepeHnm cBera.

Habmronenne iBeTOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxiuum ceera.

Nzydenne nudpakimOHHON pEIIETKH.

HaGnronenue nudpakiimoHHOTO CIIeKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBeTa.

[IpumeHeHue MOISPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3Mmepenune nokazaress npeioMJICHUs CTEKIIa.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSA OT BellecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepennie poKyCHOrO pacCTOSIHUSI pACCEUBAIOIIUX JIMH3.

[Toy4yeHnue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3BI.

[Tomy4yeHue n300pa>keHrs B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6nronenue nudpakuuu, ntHTEpPEpeHInn U MOJSIpU3aluu CBETA.

N3ydenue nosisipuzaliiu CBETa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.

N3yuenune uaTepPepeHINM JIa3epHOTO U3ITyUYCHUS Ha IBYX IIETISX.

Habmronenue nqucnepcun.

Habntonenue u ucciegoBanue TuPppakiiuOHHOTO CIEKTPA.

N3mepenune nnrMHbI CBETOBOWM BOJIHBI.

[Toydyenue criekTpa M3Ty4deHHUs CBETOAMOA MPHU MOMOIIU TUPPAKITUOHHON
PELIETKH.

Pa3znen 6. OCHOBBI CIeUAJIBHON TEOPHUH OTHOCUTEILHOCTH.

['paHnubl  NPUMEHMMOCTH  KJIIACCHYECKOM  MexaHuku.  [locrymnartsl
CIIeMAIbHOU T€OPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. [IpeobpazoBanms Jlopenna.
YcnoBue npuduHHOCTU. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKPAILCHUE JJIUHBI.

DHEprusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl C PHEPTrUe U UMITYJIbCOM PEJISITUBUCTCKOW YacCTULIBI. DHEPrus
MTOKOSI.

TexHudeckre yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHYTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3aPSKEHHBIX YaCTHLL.

VY4yeHnueckuit SKCIIepUMEHT, J1abOpaTOpHbIE PaOOTHI, MPAKTUKYM.



OnpeneneHue UMIYyJbCa W JYHEPrUM  PEIATUBUCTCKUX  4acTull (1O
doTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KBantoBast pusuka.

Tema 1. KopnycKynapno-601an060ii Oyaausm.

PaBHOBecHOE TerI0BOE U3TyYeHUE (M3TydeHUE a0COTIOTHO YEPHOTO TEINA).
3akoH cMmemienus Buna. 'unoresa [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

dororpdext. Ombrter A. I'. CtonmeroBa. 3akousl doTodhdekra. YpaBHEHHE
Oiinmrerina st poroaddexra. «Kpacnas rpanuma» Gororddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIIGHME CBeTa Ha  aOCOJIIOTHO
MOTJIONIAIOIIYI0 ¥ a0COIIOTHO OTPaXKarolyto moBepxHocTh). OnbiThl 1. H.
Jlebenena.

BonnoBele cBoiicTBa yactuu. Bonnsel ne bpouns. /lnvnaa BoiHe! ne bponss u
pa3Mepbl 00J1aCTH JIOKAJIU3aLUK JBUXKYIIEHCs YacTulibl. KoprmycKynsipHOBOJIHOBOM
nyanusM. Jludpakiys 3eKTpOHOB Ha KpUCTasuiax.

Cneunduka nzmepeHuii B Mukpomupe. COOTHOIIEHHSI HEONpeAeIEHHOCTEN
I'eiizendepra.

TexHuYeCKHe YCTPOWCTBA M TEXHOJOTHYECKHE IMPOILECCHI: CIEKTPOMETP,
doTosnemMenT, (HOTONATYMK, TYHHEITBHBIM MUKPOCKOI, COJHEYHas OaTapes,
CBETOAMO/.

Hemoncmpauuu.

®oT03(PheKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

UccnenoBanne  3aBUCUMOCTH  CONPOTUBIICHUS  MOJIYNMPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

HccnenoBanue dhoTope3ncropa.

N3mepenne mocrossaHOM [limanka Ha ocHOBe nccienoBanus Gororddexra.

UccnenoBanue 3aBUCUMOCTU CUJTBI TOKA YEPE3 CBETOAMO] OT HAITPSKEHUS.

Tema 2. @uzuka amoma.

OnbIThl 1O HMCCIEAOBAHUIO CTpoeHUsa artoma. [lmanerapHas mMojens aroma
Pezepdopna.

[Toctrynatel bopa. U3nyuenue u nornouieHue pOTOHOB MpU MEPEXOJIE aToMa
C OJTHOTO YPOBHs HEPTMU HA IPYTOM.

Buapl ciektpoB. CiekTp ypOBHEN I3HEPTUM aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYKJIEHHOE U3y4deHue cBeta. Jlazep.



TexHuyeckne ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHbBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mognens onbita Pesepdopa.

Habmoienne nuHeRvaThIX CeKTPOB.

Y CTpONCTBO U AEUCTBUE CYETUMKA HOHU3UPYIOIUX YaCTHUL.

Ornpenenenue QIMHBI BOJHBI JA36pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKMUKyM.

HaOnronenue nuHeRyaToro crekrpa.

HccnenoBanue criekTpa pa3peKeHHOTO aTOMAapHOTO BOJOPOJAa M U3MEPEHHE
noctossHHOM Pun6epra.

Tema 3. Du3uka amomnozo A0pa u INEMEHMAPHBIX YACHMUY,.

Hyxnonnas mozens sinpa ['eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. U3oromsl.

PammoaktuBHOCTh.  Ajbda-pacnaj.  DJEKTPOHHBIA M HO3UTPOHHBIN
Oerapacnaj. 'aMmMa-u3nydyeHue.

3aKOH pPaJAMOAKTUBHOIO pacmaja. PaauoakTHBHBIE H30TONBI B NPHUPOIE.
CBolicTBa MOHHM3UPYIOLLIETO0 H3Iy4YeHUs. BiusHHE paguOaKTUBHOCTH Ha >KHUBBIC
opranusmbl. EctecTBeHHbIN (oH u3mydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHblie cuiibl. JledekT macchl sapa.

SAnepubie peakuuu. [enenue u cunres saep. Anepusie peakropsl. [IpoOaemsr
YIPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OJKOJIOTMYECKHE aCIEKThl pPa3BUTHUSA
SIEPHOU YHEPIETUKMU.

Mertoabl perucTpaluy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTULI.

OyHIaMEHTAJIBHBIE B3aUMOJCUCTBUA. bapuOHBI, ME30HBI U JICITOHBI.
[IpencraBnenune o CtanmaptHoi Moaenu. KBapk-TiirooHHas MOAEIb aJpOHOB.

®usuka 3a npeaenamu CTtaHmaapTHOM moxaenu. T€mHas matepus U TEMHas
SHEPIusl.

EnnncTBO pmznueckoii KapTUHBI MUPA.

TexHnyeckue yCTpoMCTBa U TEXHOJOTMYECKUE MTPOLIECCHI: T03UMETP, KaMepa
BunbcoHa, siaepHbId  peakTop, TEPMOSAEpHBbIA peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAsi TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paaoakTUBHOTO (POHA C UCIIOIB30BAaHUEM JI03UMETPA.

N3yuenue normoiieHus 0eTa-4acTUll aTFOMUHUEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Otamnbl pa3BUTHS acTpOHOMUU. [IpHuKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (HU3MKH i1 OOBSICHEHHS IPHUPOIBI
KOCMHUYECKNX OOBEKTOB.

Meroapl acTpoHOMUYECKHX uccaeaoBanuii. COBpPEMEHHBIE ONTHYECKUE
TEJICCKOIIBI, PAJMOTEICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bunx 3Bé3mHoro Heba. Co3Be3musi, SpKue 3BE3NBI, IUIAHETBHI, MX BHIUMOC
IBIDKEHHE.

CoiHeuHast cucrteMa.

Connue. ConHeuHast akTUBHOCTh. Microunuk sHeprun CoJiHIIa 1 3BE3.

3BE3/1bl, UX OCHOBHBIEC XapaKTEPUCTUKH. J[MarpaMma «CHEeKTpalbHbINA KIacc —
CBETUMOCTBY». 3BE3/Ibl TJABHOM MOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JIs1 3BE3J TJIABHOM IMOCIIEIOBATEIbHOCTH. BHyTpeHHEE CTpoeHue
3BE3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIAECHNUU U 3Boironuu ConHua u
3BE31. DTambl >KU3HU 3BE3.

Muieunsiii ITyte — Hama I'amaktuka. Ilonokenue u nuxenue CoJiHIIAa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. YEpHBIE OBIPHI B AIpax
rajakTUK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66ia. Pazberanue ranakTuk.
Teopus bonpmioro B3peiBa. PeMkTOBOE M3IydYeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HaOnronenust 3BE€31HOr0 HebOa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIs ONpEIeNIeHUs MOJ0KEeHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3ausd (CeBEepHOro MOJIyliapus M SIPKUE
3BE3ILI.

HaGmionenuss B Ttenmeckon JIyHbl, mNjaHeT, TyMaHHOCTEH M 3BE3IHBIX
CKOIUIEHUH.

Du3nYecKUui NPaKTUKYM.

CnocoObl u3mMepeHus: PU3NUECKUX BEJIUYMH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOIIIOTHBIC U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEpPEHUN (U3HMUECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUM, HCCICIOBAaHUM  3aBUCUMOCTEHN
bu3MYECKNX BEJIWYMH, TPOBEPKa IPEAJIOKEHHBIX TUIoTe3 (BBIOOp W3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazdenax «YUYEHUYECKUH  HKCIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).



O06o01maonee NOBTOPEeHHUE.

O0001IeHre U cUCTEMaTU3alks COAEpKaHUs pa3esioB Kypca «MexaHukay,
«MonekynspHas QU3UKa U TEPMOJUHAMUKAY, «DNEKTpoAUHAMUKa», «Konebanus
U BOJHBD), «OCHOBBI CHEIHUAIBHONW TEOPHUH OTHOCUTENBHOCTH», «KBaHTOBasA
duznka», «IMeMEHTHl aCTPOHOMUU U aCTPOPHUIUKIY.

Ponp ¢u3uku U acTpoHOMHMM B SKOHOMMYECKOH, TEXHOJOTHYECKOH,
COLIMAJIbHON M 3TUYECKOM cepax JesITEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMHUH B COBPEMEHHOW HAYYHOM KapTUHE MMPA, 3HAYEHUE ONMMUCATEIBHOM,
CUCTEeMATU3HUPYIOMICH,  OOBICHUTENPHOW M MPOTHOCTUYECKOW  (YHKIIHIA
puznyeckoit Teopuu, poib HU3NUECKON Teopruu B (POPMHUPOBAHUM ITPEICTABICHUN
0 (Qu3nyecKol KapTUHE MUpPA, MECTO (U3NYECKON KapTUHBI MHUpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3M.

N3yuenne kypca ¢usukum yrimyonéHHoro ypoBHa B 11 kiacce
OCYILECTBIISIETCA C YYETOM COAECPIKATEIBHBIX MEKIIPEIMETHBIX CBA3E€M C KypCaMu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Oorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie NOHAMUA, CEA3AHHbBIE C UYUEHUEM MEM 0008 HAYYHO20
nO3HAaHUA: SIBJICHUE, HAYYHBIM (akT, TUMNore3a, (uU3nyYeckas BEIMYMHA, 3aKOH,
TEOpHUsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJIEITUPOBAHKUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTA U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITUppOBast 1abopaTopus.

Mamemamuka:. pelieHUE CHUCTEMbl YpPaBHEHUH. TpPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOPBI M MX NMPOEKIMU HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie aneMeHTapHbIX GyHKIMA. [Ipu3Hakum Mogo0us TPEYyroJbHUKOB,
ompeseeHUe MIOMIAAN IITOCKUX GUTYp U 00BhEMA Tell.

buonozus: >nekTpuueckue SBICHUS B JKHUBOW MPHUPOJE, KoJeOaTelbHbIe
IBWKEHUSI B JKMUBOM NPUPOJAE, OKOJOTUYECKHE PHUCKHA TPU MOPOU3BOJCTBE
DIEKTPODHEPTHH,  DJIEKTPOMArHUTHOE  3arps3HEHUE  OKPYXKAIOIIEH  Cpensbl,
YIBTPa3BYKOBAsl JMArHOCTUKAa B MEAULMHE, ONTHYECKUE SIBJICHUS B KUBOU
IpUPOJIE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

T'eocpagpua: wmarnuTHble TIONIOCA 3€MJIM, 3aJieKM MArHUTHBIX PYII,
doTochEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, JJEKTPOMArHUTOB,
ANEKTpoJBUTATENDL SIKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, MHAYKIIMOHHAS TeYb,
JIVHUM 3JIEKTponepeaay, 3JIEKTPOABUTATENb, paaap, PAIUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoHn, CBU-meup, ynmpTpa3ByKoBasi IHAarHOCTHKA B TEXHUKE,



HpOGKHI/IOHHblﬁ alapar, BOJIOKOHHAasA OIITHUKA, COJIHCUHAsA 6aTapeﬂ, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SOHCPICTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI' PAMMBI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJibTaThl OCBOCHUS yueOHOTro mpeamera «Du3nkay
JOJIKHBI OTpakaTh TOTOBHOCTH U CITIOCOOHOCTh 00YyYarouXcsi PyKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPCHHEH TMO3HMIIMEH JTUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAIMi, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOrO OOIIECTBa, PaCIIMPEHUE >KU3HEHHOTO
ONbITa U ONBITA JEATEIIBHOCTH B MPOLECCE PEaIu3allii OCHOBHBIX HaIlPABIICHUI
BOCIIUTATEIBHOMN JACSATEILHOCTH, B TOM YUCJIE B YaCTH:

IPaKIAHCKOT0 BOCIIMTAHMS:

« c(hOpMUPOBAHHOCTH TPAKIAHCKON TO3UIIUU 00YHAIOMIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

* IPUHATHE  TPAJULIMUOHHBIX  OOIICYETIOBEYECKUX T'YMAHUCTUUYECKUX H
JEMOKPATUUYECKUX IIEHHOCTEH;

* TOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B MHTEpPECAX TPaKIaHCKOIrO
oOIecTBa, yd4YacTBOBaTh B  CaMOYMPAaBICHUM B  00pa3oBaTEIbHOU
OpraHu3alluy;

« YMEHHE B3aUMOJIEHCTBOBATh C COIUAIbHBIMU MHCTUTYTAMU B COOTBETCTBHH C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

* TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:
« c(pOpPMHUPOBAHHOCTH POCCUHCKOM rpak1aHCKOU
UJIEHTUYHOCTH, TaTPUOTU3MA;

* ICHHOCTHOE OTHOIIIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM

POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
« c(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3ITUYECKOTO MTOBEICHUS;
* CIIOCOOHOCTh OIICHUBATh CUTYAlMI0O M TPUHHUMATh OCO3HAHHBIE PEIEHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE
B JICATEIILHOCTH YYEHOTO;
* 0CO3HAHHUE JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO OYAYIIETO.
3CTETHYECKOI0 BOCIIMTAHMS:
* OCTETUYECKOE OTHOLIEHNE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOT'O TBOPYECTBA,
NpUCYIIETO (PU3NIECKON HAyKe.
TPYAOBOI'0 BOCIIMTAHMSA:



O
UHTEpEC K pa3iuuHbIM cepaM npodhecCHOHATBHON NEATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PM3WUKON M TEXHHUKOM, YMEHHE COBEpIaTh OCO3HAHHBIM BBHIOOD
Oynmymier mpo¢eCCuu 1 pean30BhIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO B 00JaCTH
(U3MKHN Ha TPOTSKEHUH BCEU KU3HU.
JIKOJIOTHYECKOIr0 BOCIIUTAHUSA:
* C()OPMUPOBAHHOCTh 3KOJIOTMYECKON KyJIbTYphl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa 3KOJOTHYECKHUX IpooIIeM;
* [IJJAHUPOBAaHUE W OCYIIECTBICHUE JECWCTBUI B OKpPYXKAaIOIIEH cCpelae Ha
OCHOBE 3HAHUS LEJIEd YCTOMYMBOIO PAa3BUTHS YEIIOBEUYECTBA;
* PaCIIMPEHHUE ONbITAa JEATEIBHOCTH JKOJIOTMYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE.
LHEHHOCTH HAYYHOI'0 MO3HAHMA:
» ¢(OOPMHUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;
* OCO3HAaHWE LEHHOCTH HAYYHOM JESITEIbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydyeHuss (U3UKU OCYILIECTBIATh IPOEKTHYIO U HCCIIEI0BATENIbCKYIO
NEeATENbHOCTh NHINBUIYAJIbHO U B TPYyIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeabHBbIC YHUBEPCAJIbHbIE YUueOHbIe AelicTBUs BazoBbie
JOrnYecKHe JeicTBUA:
* CAMOCTOSITENIBHO ~ (pOpMyJIHpOBaTH W aKTyaJlM3UpOBaTh  MpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
* ONIPENEHATh LU JAESITEIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU HX
JNOCTUKEHUS,
* BBISIBJISITH  3aKOHOMEPHOCTH W IPOTUBOPEYMS B  PACcCMaTpPUBAEMBIX
(Gu3NYECKUX SABICHUSX;
- pa3zpalaThiBaTh IJIaH pelIeHUs: MpoOJIeMBbl C YUETOM aHaIU3a MUMEIOIINXCS
MaTepUAIIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;
* BHOCUTb  KOPPEKTHUBBl B  JICATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
PEe3yJbTaTOB LIEJISIM, OLIEHUBATH PUCKHU ITOCIEACTBAN IESTENBHOCTH;



O

* KOOPAUHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUSX PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS;

* Pa3BUBATh KPEATUBHOE MBIILJICHUE IPH PELIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciieqoBare/LCKue J1eiCTBUSA.
* BJIAJICTh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATHUAMU U METOJAMHU

(u3nUecKol HayKH;

BJIaJICTh HABBIKAMH Y4€OHO-UCCIE0BATEIHLCKON U IPOCKTHOM ACATEILHOCTH
B 001acTu (DU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY
MOMCKY  METOJOB  peIIeHUs 3adad  (PU3NYECKOTro  CoJepIKaHHA,
MIPUMEHCHUIO PA3JIMYHBIX METOJIOB O3HAHUS,

BJIAJICTh BUJAMH JCATEIBHOCTH MO TIOJYYEHHUIO HOBOTO 3HAHUA, €r0
UHTEpIIpETallN, MPeoOPa30BaHUIO U IPUMEHEHHIO B PA3IMUHBIX YUCOHBIX
CUTyaIldsIX, B TOM YHCJIC MPU CO3JaHUU YYEOHBIX IPOCKTOB B 00JACTH
bu3uKy;

* BBIIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBA3M W aKTyaJu3HpOBaTh 3ajady,
BBIIBUIaTh  TUIIOTE3y €€  pEeIIeHUs, HaxOIWTh apryMEHTbl JUIA
J0Ka3aTeNIbCTBA CBOMX YTBEPXKIEHUM, 3a7aBaTh MapaMeTpbl U KPUTEpUU
peuieHus;

* aHAIM3UPOBATh TIOJYYEHHBIE B XOJ€ pELIEHUs 3a7a4yd pe3yJIbTaThl,
KPUTUYECKN OLICHMBATh MX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX yCIJIOBUSAX;

- CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJauyd B 0Opa3oBaTEIbLHOU
JesITeIbHOCTH, B TOM YHCJI€ IPU U3YYCHUH (DU3BHUKY;

» TaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT;

« yMETh TIEPEHOCHUTHh 3HAHUsA 10 (U3NKE B MPAKTUYECKYIO 001acTh
KHU3HEACITEIbHOCTH;
- yMETh WHTETPUPOBATH 3HAHUS M3 Pa3HBIX MNPEIMETHBIX obOnacteil; O
BBIJIBUTATh HOBBIC WJICH, MpE/jiaraTb OPUTHHAIBHBIC MTOAXOAbl U PEIICHUS;
0 cTaBUTH NPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHHUS.
PaboTa ¢ nngopmanueii:
* BIIQJICTh HAaBBIKAMHU NOJy4YeHUs: HHPopMauu (HU3NUECKOTO COACPKAHUS U3
MCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIIATH MOUCK, aHAJIH3,



O

CUCTEMATHU3AlMI0 U HMHTEPIpETAlUI0 HH(POPMALUU PA3IUYHBIX BUIOB U

dbop™m mpeacTaBICHUS;

« OIICHUBATh JJOCTOBEPHOCTH HHPOPMAIIUH;

* ICTIOJIB30BaTh  CPEICTBA HMH(DOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX

TEXHOJIOTMA B PEUIEHMM  KOTHUTUBHBIX,  KOMMYHUKAaTUBHBIX H

OpraHU3allMOHHBIX 337a4 C COOJIIOJICHUEM TpeOOBAaHUN SPrOHOMUKH,

TEXHUKH O€30MaCHOCTH, THUIMEHBI, PeCcypcocOEpeKeHHs], IPABOBBIX H

ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MacHOCTH;

* CO371aBaTh TEKCThl (PU3UUECKOrO COAEPKAHMS B PA3IMYHBIX (opmaTax ¢

y4€TOM Ha3HaueHus MHGOpPMAIMM M LEJNEBOM ayJuTOpUH, BBIOUpAs

ONTHUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHHKaTHBHBIC YHHBEpPCAJbHbIC YYeOHbIe NeHCTBHA:
OCYILIECTBIISITh oOmeHne Ha  ypokax bu3uKu u BO
BHE-YPOYHOU JIEATETBbHOCTH;

- pacrio3HaBaTh IPEANOCHUIKI KOHQJIUKTHBIX ~ CUTyallUd H
CMSITYaTh KOH(IJIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3Jaratb CBOKO TOYKY 3pPEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

« IOHUMATh U MCIIOJb30BaTh MPEUMYILECTBA KOMAHAHON U UHAUBUAYAIbHON
padoTHI;

* BHIOUpaTh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBUU C y4ETOM OOITUX
WHTEPECOB U BOZMOYKHOCTEH KKIOTO WICHA KOJIJIEKTHBA;

* IPUHUMATh [€JId COBMECTHOM JEATEIBbHOCTH, OpPTraHU30BBIBATH W
KOOPIAUHUPOBATH JEUCTBUSA MO €€ JOCTUKECHUIO: COCTABJIATH IJIaH ICHCTBUM,
pactpenesnsaTbh pou ¢ Y4ETOM MHEHUN YYaCTHUKOB, OOCYKIaTh Pe3yIbTaTh
COBMECTHOU paboTHI;

* OLICHUBATh KAa4yeCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKA KOMAaHJIbl B
0OIIIMiA pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

e IpejlaraTb HOBBIE NPOEKThI, OLIEHMWBATh HJEU C IO3ULUUU HOBHU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

* OCYIIECTBJIATh IIO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B Pa3JIUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUITMATUBHBIM.

PeryasiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBUS



Camoopranusanus:

* CAMOCTOSITEJIBHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIBHOCTh B 00JAaCTH
(GU3MKK U aCTPOHOMHUU, BBISIBISITH MPOOJIEMBI, CTaBUTh U (OPMYyITUPOBATH
coOCTBEHHBIE 3a/1a4U;

* CAMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PACYETHBIX UM Kauy€CTBEHHBIX
3a/1ay, TUIAaH BBINOJHEHUS NPAKTUYECKON padOThl ¢ y4ETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

- 1aBaTh OI[EHKY HOBBIM CUTYallUsIM;

* paCHIMPSTH PAMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUT;

- IeNlaTb OCO3HAHHBIM BBIOOpP, aApPryMEHTHUpPOBaTh €ro, OpaTh Ha ceOd
OTBETCTBEHHOCTb 32 PEILICHUE;

* OLICHUBATbH MPUOOPETEHHBIH OIBIT;

- c1I0COOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IPYIUIMA B 0O0JIaCTH
(GU3HKK, TOCTOSHHO TOBBIIIATh CBOM 00pa30BaTENbHBIA W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIN HHTEJJIEKT:



O

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIQJICTh ~ HABBIKAMM  II03HABATEIbHOW  peQEKCMM KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTENBHBIX MPOILECCOB, UX PE3YJIbTATOB H
OCHOBAaHMIA;

* HCII0JIb30BaTh MPUEMBI Pe(IIEKCUN JIs1 OLIEHKU CUTYyal[uH, BEIOOpa BEPHOTO
pelIeHus;

* yMETh OILICHMBAThb PUCKH M CBOEBPEMEHHO IPUHMMATh DPELICHUS IO HX
CHIDKEHUIO;

* IPUHAMATh MOTHBBI W ApPTyMEHTHl JAPYTUX TPU aHAJIMW3E pPE3yJIbTaTOB
JESITeIbHOCTH;

* IPUHUMATD €051, IOHUMAasi CBOU HEAOCTATKU U JIOCTOMHCTBA;

* IPUHUMATh MOTHBBI W apPTyMEHTHl JAPYTUX TPU aHaIM3€ PEe3yIbTaToOB
JESITeIbHOCTH;

» IPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIUOKH.

B mponecce gocTMXKEHMSI JTMUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI 10
¢u3nke Uil ypOBHSA CpeaHero ooOmero oOpa3oBaHus y O0OydYaromuxcs

COBEPIICHCTBYETCS SHMOIIMOHATBHBIH WHTCIIJICKT, IPE/IOJIararo I
c(hOpMHUPOBAHHOCTH:
* CAMOCO3HAHHS, BKJTIOYAIOIIECTO CIIOCOOHOCTh ~ IOHUMATh CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHUJIETh HANpPABICHUS Pa3BUTHsSI COOCTBEHHOMU
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

* CAMOPETYJIMPOBAHUSI, BKJIIOYAIOUIETO CaMOKOHTPOJIb, YMEHUE NPHUHHMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHME, CIOCOOHOCTH aJalTHPOBATBHCS K
AMOIIMOHAJIBHBIM M3MEHEHHSIM M TPOSIBISTh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

* BHYTPEHHEN MOTHMBALIMH, BKIIFOYAIOIIEH CTPEMIIEHNE K TOCTHXKEHHIO LIETU U
ycnexy, ONTHUMHU3M, WHHUIHMATHUBHOCTb, YMEHHWE JEHCTBOBATh, UCXOHS W3
CBOMX BO3MOKHOCTEH;

* OMIIATUM, BKJIOYAIOIIEW  CHOCOOHOCTh  IMOHUMATh  SMOLIMOHAJIBHOE
COCTOSIHME JPYTuX, YUYWTHIBaTh €ro NpU OCYLIECTBICHHUU OOIIEHUS,
CIIOCOOHOCTh K COYYBCTBHIO M COTIEPEKNBAHUIO;

* COUMAJbHBIX  HABBIKOB, BKIIOYAIONIMX  CIOCOOHOCTh  BBICTPaUBATh
OTHOIIEHUS C JPYIMMH JIOAbMH, 3a00TUTHCA, MPOSIBIATH HHTEPEC MU
paspemniaTh KOH(QIUKTHI.



INPEAMETHBIE PE3YJ/IBTATDBI

K xonmy obOyuenuss B 10 knacce mipeAMETHBIC pPE3yJabTaThl Ha YTiyOJIE€HHOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

NOHUMAaTh  poJib (UMK B  SKOHOMHUYECKOH, TEXHOJIOTMYECKOM,
AKOJIOTUYECKOH, COITMAIBHON M ATHYECKON chepax AesTeTHLHOCTH YeIOBEKa,
pOJIb U MeCTO (PM3UKM B COBPEMEHHOW HAYYHOH KapTHHE MHpa, 3HAUCHHE
OMKCaTeNIbHOM, CUCTEMAaTU3HUPYIOLIEH, O00BSCHUTENHHOM u
OpOrHOCTHYECKOW  (QyHKUMM  (QU3MYecKO  Teopuu —  MEXaHUKH,
MOJIEKYJIAPHON (DUM3UKM U TEPMOJUHAMHKHU, POJb (DPU3UYECKON TEOpUU B
(opMHpPOBaHUY MTPEACTABICHUN O (PU3UUECKON KapTHUHE MUPA;

pasinyaTh yCJIOBUSI MPUMEHUMOCTH MOJENEH (PU3NUECKUX TENl U MPOIECCOB
(sBNEHMI): WHEpIMaIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TEIO,
MaTepHalibHasi TOYKa, PaBHOYCKOPEHHOE JIBMXKEHHME, CBOOOJIHOE MaJICHHE,
abcoyroTHO ympyras jaedopmaiys, abCOIIOTHO YIpyroe M abOCOIIOTHO
HEYIPyroe CTOJKHOBEHHUS, MOJIeIM Trasza, JKUIAKOCTU U  TBEPIOTO
(KpUCTAITUYECKOT0) TeJia, UJICAJIbHBIA ra3, TOUECUHBIN 3apsii, OJHOPOIHOE
AIEKTPUUYECKOE MOJIE;

paznuyaTh ycloBus (TpaHHIlbl, 00JIaCTH) TPUMEHUMOCTH (U3UUECKUX
3aKOHOB, TMOHMMATh BCEOOIIMI XapakTep (YyHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHITH MEXaHWYECKUE TIPOLIECCHl U SIBIICHUS,
UCIIOJIb3Ys OCHOBHBIE TOJIOKEHUSI U 3aKOHBl MEXaHUKU (OTHOCUTEIBHOCTh
MEXaHUUYECKOTO JBWXEHHUSA, (POPMYJbI KUHEMATHKU PABHOYCKOPEHHOTO
JBIKEHUS, MpeoOpa3zoBanus [amuies 178 CKOPOCTH W MEpeMElIeHUs,
3aKoHbl HbI0TOHA, MPUHIIUTT OTHOCUTENILHOCTHU [ anuies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXAHUYECKOW YHEPTUU, CBA3b
paboOThI CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW PHEPIHH, YCIOBUS PAaBHOBECHS
TBEPJIOrO Teja), MPU STOM MCIOJIH30BaTh MAaTEMaTHYECKOE BBIPAXKEHUE
3aKOHOB, YKa3blBaTh YCJIOBHUS TMPUMEHUMOCTH (PU3WYECKUX 3aKOHOB:
npeoOpa3oBanuii ['anmuesi, BTOPOro M TPeThero 3akoHOB HproTOHA, 3aKOHOB
COXpPAaHCHHUS MMITyJIbCa M MEXaHWYECKOW JHEPTrHH, 3aKOHa BCEMHUPHOTO
TATOTEHUS,

aHATM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI M SIBICHUS, WUCIIOIb3YS
ocHoBHble TonokeHUsT MKT wu 3akoHBl MOJEKyIsIpHOW (QU3UMKU WU
TEPMOJIMHAMHUKK  (CBSI3b  JIaBJIGHUSI HJICAJIbHOTO Ta3a Cco  CpeaHe
KMHETUYECKOW SHEpPrueil TEeruioBOro JBHXKEHUS M KOHUEHTpAlHell ero
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEHIECTBA CO CpEeAHEH KHUHETUYECKOU



SHEPruel TEIUIOBOIO JIBMKEHUS €r0 YacTHll, CBS3b JABJIEHUSA HACAIBHOTO
rasza ¢ KOHUEHTpalKUeW MOJIEKYJI U €ro TEMIIEpaTypOu, ypaBHEHHE
MenneneeBa—Kamneipona,  NepBbId 3aKOH TEPMOJAMHAMUKHN, 3aKOH
COXpaHEHUS YIHEPTUU B TEIUIOBBIX MPOIIECCaX ), IPU ITOM UCIIOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIOBHS IPUMEHUMOCTH
ypaBHeHUs: MeHeneeBa—Knanelpona;
* QHAJIM3UPOBATH U OOBICHATH JEKTPUUECKUE SABICHUS, HCTIOIb3Ys OCHOBHBIC
MOJIOKEHUSI W 3aKOHBI  BJEKTPOJMHAMUKM  (3aKOH  COXpPaHEHHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kymona, NOTEHIHUAIBHOCTD
JJEKTPOCTATUYECKOTO IIOJIsI, MPUHIMUII CYNEPHO3ULMU  DIIEKTPUYECKUX
IOJIEN, TIPU ATOM YKa3blBas yCIOBHUS NPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe MPAKTUYECKH BAYKHBIE COOTHOIIEHUS: 3aKOHBI OMa I y4acTKa Lenu
U JUIsL 3aMKHYTOW BJIEKTPUYECKOM 1emnu, 3akoH [xoyns—Jlenuna, npasuia
Kupxroda, 3axonsr @apajest 17 2IEKTPOIN3a);
ONMKCHIBATh (PU3UUECKUE TMPOLIECCHl U SIBICHUS, HUCIHOJIb3YS BEIMYHMHBIL:

MEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CUJIbI, JABJICHUE, MOTCHIUAIILHAS SHEPTUS, KHHETUUECKAS SHEPTUS,
MeXaHW4YecKasi dHeprus, padora CHIIBI, EHTPOCTPEMUTEIIBHOE YCKOPEHUE,
CUJla TSKECTH, CHUJla YNOPYTrOCTH, CHWJIA TPEHUS, MOIIHOCTb, SHEPrUs
B3aUMOJICUCTBUS Tena ¢ 3eMiI€i BOIM3U €€ MOBEPXHOCTH, SHEPIUs YIPYrou
nedopManuy MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCOIIOTHAS TeMIepaTypa
Tena, paboTta B TEPMOJAMHAMUKE, BHYTPCHHSS OHEPIrHS HJACATBHOTO
OJIHOATOMHOTO Ta3a, paboTa HACAIHHOTO Ta3a, OTHOCUTEIbHAS BIAXKHOCTh
Bo3ayxa, KII/J[ waeanbHOro TEMJIOBOTO ABUTATENISl; SJIEKTPUUYECKOE IOJIE,
HANPSOKEHHOCTD JICKTPUYECKOTO I0JIsI, HANPSXKEHHOCTh TOJS TOYEYHOTO
3apsia WIM 3apsDKEHHOrO Iapa B BAKYyME€ M B JUDJICKTPUKE, NMOTCHIUAI
3JIEKTPOCTATUYECKOrO TMOJIsl, PA3HOCTh MOTEHUMAIOB, JJIEKTPOJBUKYIAS
CuJla, CUJla TOKA, HAMPSKEHUE, MOIIHOCTh TOKA, AJIEKTpUUYECKas €MKOCTh
IUIOCKOTO KOHJICHCATOpa, COINPOTHUBIICHUE y4yacTKa LEIH C
MOCJIEA0BATEIbHBIM ¥ MAPAJUICIIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS
3JIEKTPUYECKOTO TMOJII KOHJEHCATOPa;

OOBSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3UUECKUX SIBICHHI: MEXaHUYECKOE
JBIKEHUE, TEIIOBOE JIBM)KEHHME YacCTHUIL[ BELIECTBA, TEIUIOBOE PAaBHOBECHE,
OpOyHOBCKOE JABIKEHUE, TUPPy3usi, UciapeHne, KUTICHHEe U KOHEHCAIHs,
IUIaBJIECHUE W KPUCTAJUIM3allMsl, HaNpaBJIEHHOCTb  TEIJIONEPENayH,
ANIEKTpU3aLUs TeNl, HKBUIOTEHIMAJIbHOCTh IOBEPXHOCTH 3apsHKEHHOTO
IIPOBO/IHUKA;



* IPOBOJIUTH HCCIIEJIOBAHUE 3aBHCUMOCTH OIHOM (pU3MUECKOW BEIMYUHBI OT
APYTOi C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUH, IPU TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHUpOBAaTh  pe3ydbTaThl  IOJTYYCHHOH  3aBUCHUMOCTHU
¢usznyeckux BeIMYMH B BUAe TpaduKoB C Y4ETOM abCONIOTHBIX
HOTPEIIHOCTEN N3MEPEHUH, eNIaTh BHIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHMUS;
IPOBOJUTh KOCBEHHBIE W3MEpPEHHUs (PU3MUECKUX BEIUYMH, IPU OSTOM
BBIOMpATh ONTUMANbHBI METOJ HM3MEPEHHUs, OLIEHWBATh aOCOIIOTHBIC U

OTHOCHTCIIbHBIC ITIOTPCITHOCTHU ITPAMBIX 1 KOCBCHHBIX I/ISMepeHI/Iﬁ;

IMPOBOAUTHL OIIBITBI IIO IIPOBCPKCE HpCI[J'IO)KGHHOﬁ T'UIIOTC3bI: IINIAHHUPOBATDH
OKCIICPUMCHT, C06I/IpaTI) OKCIICPUMCHTAJIBHYIO YCTAHOBKY, AHAJIU3UPOBATH
IMOJYYCHHBIC PC3YyJIbTaTbhl KW ACJIaTb BBIBOA O CTATyCC Hp@I[JIO)KCHHOﬁ

TUTIOTE3b;
- cO0JIIO/IaTh MpaBuUiia 6E30MacHOrO TPyAa MPU MPOBEICHUU UCCIIEI0BAHUM B
paMKax  y4eOHOro AKCIEPUMEHTA, MpakTUKymMa ¥ y4eOHO-

WCCIIEOBATEIIbCKOM M NPOEKTHOM JAEATEIBHOCTA C HCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBAHMUS;

pelate pacy€THbIC 3aJayd C SBHO 33JaHHOM W HESBHO 3aJ1aHHOM
¢u3nuecKkoil MOJENbIO: HA OCHOBAHHMHM aHAlM3a YCJIOBHUS OOOCHOBBIBATH
BbIOOp (u3nueckoil Mojaenu, OTBeyarlleil TpeOoBaHUSM  3ajayd,
MPUMEHSATH (OPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJAThl (PU3UIECKUX
TEOpPUN MpPU HMCHOJIB30BAHUM MATEMAaTUYECKUX METOIOB PELICHUs 3aaad,
IPOBOJNTH PACUEThl HA OCHOBAaHUU HMMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJIbI PELICHUS] ¢ YUYETOM MOJTYYEHHBIX
pEe3yJbTaToB;

peniaTh Ka4eCTBEHHBIC 3a/1a4H, TPEOYIOIIUEC IPUMCHEHHUS 3HAHUH U3 Pa3HbBIX
pa3neiioB Kypca (U3MKH, a TaKXKe HWHTCTpallid 3HAHUH W3 JPYTUX
IPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATh JIOTHYCCKYIO
IETIOYKY PACCYKIACHHUM ¢ OTIOPON Ha U3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYCeCKHe ABIICHHUS,

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS M1 OOBSICHEHHS OCHOBHBIX
OPUHIIMIIOB pabOThl U3BMEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX IIPOLIECCOB;

MIPUBOJUTH MPUMEPHI BKJIa/Ia POCCHMCKUX U 3apYyOC)KHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSCHEHHE NPOLIECCOB OKPYKAIOUIErO0 MHUpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

aHAJIM3UPOBaTh U OLEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
NESTETPHOCTH YEJIOBEKa, CBS3aHHOW C (PU3WYECKHMMH TIPOILECCaMH, C
NO3UIMN HKOJOTMYECKON 0€30MacHOCTH, MPEJICTABICHUNA O palMuOHAIbHOM



IPUPOAONOIB30BAHUN, a TAKKE Pa3yMHOM HCIIOJIB30BAaHUU JIOCTHKCHHA
HAyKd W TEXHOJOTMH [UIs JaJbHEHIIero pa3BUTHUA YeIOBEUECKOTro
0o0IIeCTBa;

OPUMEHSATh Pa3IWYHbIE CIMOCOOBI paboThl ¢ HMH(OpMaIMe (U3NIECKOTO
COICpXKaHUA C HCHOJb30BAHMEM COBPEMEHHBIX  HMH(OPMAIIOHHBIX

TEXHOJIOTMM, MPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJIOTHH JIJISl TOMCKA, IEPEPA0OTKU U MPEABSIBICHUS Y4€OHON U HAYYHO-
NOMyJSIPHOM ~ MHQOpPMAINK, CTPYKTYPUPOBaHHS W  HMHTEPIpETAIHH
UHpOpMalMY, TOJIYYEHHOW U3 pa3IUYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJy4yaeMyt0 HH(OPMALIMIO U OLIEHUBATh €€ JOCTOBEPHOCTD
KaK Ha OCHOBE MMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE aHaJIN3a MCTOYHUKA
uH(popmanuu;

IIPOSIBIISITH OpraHU3alOHHbIE u II03HABaTEJIbHbIC YMEHUs
CaMOCTOSITENIbHOTO MPUOOPETEHHSI HOBBIX 3HAHMN B NPOILIECCE BBIOJHEHUS
MIPOEKTHBIX U YUYEOHO-UCCIEA0BATEIbCKUX PadoT;

paboTath B TIpYINNE C HCIOJHEHUEM paA3JIMYHBIX COLUAIBHBIX pOJEH,

IUTAaHUPOBATh PadOTy TPYIIIbI, PALIMOHATIBHO PACIpPENEsaTh EATENbHOCTh B
HECTaHJIAPTHBIX CUTYyallUsX, aJE€KBAaTHO OIEHMBATh BKJIaJ KaXXIOTOo W3
YYACTHUKOB I'PYIIIBI B pEHIEHUE pacCMaTPUBAEMON MTPOOIIEMBI;

* IPOSIBJISITh MOTUBALIMIO K Oynaymieil mpodeccuOHaIbHOM AESTebHOCTH MO
CHENUATBHOCTIM (QUBUKO-TEXHUYECKOTO TPOQUIIS.

K xonny oOyuenus B 11 Knacce mpeaMeTHbIE pPe3yJbTaTbl Ha YriayOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

* IOHUMATh POJb PU3UKU B IKOHOMHUECKOU, TEXHOJIOTUYECKOH, COLMAIbHOM
U ITHUYECKOM cdepax AesTENbHOCTU YEJIOBEKa, pOib M MECTO (PU3UKH B
COBPEMEHHOW HAYyYHOW KapTUHE MHPA, POJIb ACTPOHOMHUHU B IMPAKTUUYECKOMN
JNEATEIPHOCTH YEJIOBEKAa WU JAJBHEUIIEM HAYyYHO-TEXHUYECKOM PA3BUTHUH,
3HAUYEHHE OMHCATENIbHOW, CHCTEeMaTU3UPYIOlIe, OOBICHUTEIbHON W
MPOTHOCTUYECKOW (YHKIUN (PU3NUECKON TEeopuu — DJIEKTPOIUHAMUKH,
CHEeIUaIbHOM TEOPHUH OTHOCUTEIBHOCTH, KBAaHTOBOW (PU3HUKH, PpOJIb
¢usnueckoit Teopur B (GOPMHPOBAHUU TMPEACTABICHUN O (u3ndeckoi
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B O0HIeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJIE;

* pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOeNel (PU3NUEeCKUX Tel U MPOIECCOB
(s1BIEHUI): OJHOPOAHOE AJIEKTPUYECKOE M OJHOPOJAHOE MArHUTHOE MOJIA,
rapMOHUYECKHE KOJEOaHHs, MaTeMaTUYeCKU MAasTHHUK, WJI€aJbHBIM
NPYXUHHBIN MasTHUK, TAPMOHUYECKUE BOJIHBI, UJI€aTbHBIN KOJIeOaTeIbHBIN



KOHTYp, TOHKasA JIMH34, MO,ZIGJIGﬁ aToMa, 4TOMHOI'O Aapa H KBaHTOBOM
MOACIIN CBCTA,

pasnuyaTh ycnoBHsS (TpaHHIBI, OO0JAcCTH) NPUMEHUMOCTH (PHU3UIECKUX
3aKOHOB, [IOHUMATh BCEOOIINI XapakTep QyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH AJIEKTPOMATrHUTHBIE TMPOIECCHl U SBIICHUS,
UCIIOJb3Ysd OCHOBHBIC IIOJIOKEHHMSI M 3aKOHBI JJIEKTPOAMHAMUKU U
CIIEIMATIbHOU TEOpUH OTHOCUTEIIbHOCTH (3akoH COXpaHEHUS
ANEKTPUYECKOro  3apsana, cuima Awmmepa, cwia JlopeHua, 3aKkoH
AIEKTPOMAarHuTHOM UHAYKUWHU, ipaBuio Jlenua, cBa3p 3/]C caMouHIyKIIMu
B DJIEMEHTE 3JIEKTPUYECKOM LENH CO CKOPOCTHHO M3MEHEHUs CHUIIbI TOKA,
MOCTYJIAThI CIICIIMATBbHON TEOPUM OTHOCUTEIBHOCTU DUHINITEHHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIC MPOIECCH U SIBJICHUS, HCIIOIB3YS
MOJIOKEHUS] KBAaHTOBOM (u3uku (ypaBHeHHe DWHINTEHHA Ut hoTodPdekTa,
NepBeli W BTOpOM  moctynarel bopa, mNpUHLOUIN — COOTHOIICHUS
HeonpenenéHHoctel [elizeHOepra, 3aKOHbI COXPAHEHHS 3apsSAOBOrO H
MacCOBOTO YHCENl ¥ DHEPTHU B SJEPHBIX PEAKIUAX, 3aKOH PaJMOaKTUBHOTO
pacnaza);

ONMHUCHIBaTh (UBNYECKUE MPOLECChl U SBJICHUS, HUCHOJb3Ys BEIMUYUHBI:

HANPSKEHHOCTh JJICKTPUUECKOTO TOJSA, MOTEHUHUAT 3JIEKTPOCTATUYECKOTO
MOJsA, PAa3HOCTh TMOTEHUMAJIOB, OJJEKTPOJBWXKYIIAsA CUJa, WHIYKIUS
MarHMTHOTO TOJIsl, MarHUTHBIM TIOTOK, cuja AMIiepa, HHIYKTUBHOCTD,
AJEKTPOABMKYIIAs CHJa CAaMOWHAYKIHHM, SHEPTUsl MAarHUTHOTO TIOJs
MPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, MMOJHAS SHEPTUS, SHEPTUS
MOKOsI CBOOOTHOM YaCTHUIIBI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U
3aps Sapa, SHEPTUS CBSI3H SIPa;

OOBSCHSTH 0COOEHHOCTH MPOTEKAHUS bu3nIecKnx SIBJICHUMU:

AIICKTPOMArHUTHAS WHIYKIIHS, CAMOWHIYKIIHS, PE30HAHC, MHTEep(epeHIIns

BOJH, Audpakimus, AUCHEpCHUs, TIOJIHOE BHYTPEHHEE OTpakKeHHE,
doTosnextpuaeckuit addext (pororddext), anbda- u Gera-pacmans saep,

ramMMma-u3ydeHue sjep, GU3ndecKre MPUHIUIBI CIICKTPAIbHOTO aHAIN3a H

paboTHI J1a3epa;

« ONIPENENATh HaIpaBJICHUE WHAYKIIMM MAarHUTHOTO TIOJISI TPOBOJHHUKA C
TOKOM, CHJIbI Ammiepa u cuiibl JIopeHIa;

* CTPOHTH U300paKEHNE, CO3/IaBAEMOE TUIOCKUM 3€PKajIOM, TOHKOW JINH30U, U
PacCUUTHIBATh €T0 XapaKTEPUCTHKHU;

* IPUMEHITh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKUE TIOHATHS, TEOPHH U

3aKOHBI  JJI1 aHamM3a W OOBACHEHHMs]  (U3MUECKHX  MPOIIECCOB,



MPOUCXOJAIINX B 3BE3/IaX, B 3BE3HBIX CHUCTEMaX, B MEXKTraJlaKTHUYECKON
cpene; ABMKEeHUsI HEOSCHBIX TeJll, DBOIIOLNH 3BE3]] U BeeneHHo;
MPOBOJIUTh  HCCIEOBAaHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYUH C

HCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MpPU OBTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCUpOBaTh  pe3yJIbTaThl  TOJYYEHHOW  3aBUCUMOCTH
¢u3nueckux BeTUYMH B BHJE TpaduUKOoB ¢ Y4ETOM aOCOIIOTHBIX
MOTPEUTHOCTEN U3MEPEHMI, I€TaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIMYMUH, TIPU ITOM
BHIOMpAaTh ONTHUMAIBHBI METOJ H3MEpPEHUs, OICHWBATh a0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH OIBITHI MO MPOBEPKE MPEAIOKEHHOW THUIIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYCHHBIC pEe3yJbTaThl M JENaTh BBIBOJI O CTaTyCce IMPEIOKEHHOM
TUTIOTE3HI;

OMKCHIBATH METO/IbI MOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHU;
co0JiroAaTh MpaBuiia 0E30MacHOr0 TpyJa MPU MPOBEJACHUU HUCCIEIOBAHUI B

paMKax  y4eOHOro DKCIIEPUMEHTA, IIPAaKTUKyMa 17} y4eOHO-
UCCIIEJIOBATENIbCKOM W TPOEKTHOW JIEATEIBHOCTH C HCIOJIb30BAaHUEM
MU3MEPUTETBHBIX YCTPONCTB U J1ab0OPaTOPHOTO 000PYAOBAHMUS;

pemarbs pacy€THhIE 3aJadyd C SBHO 33JaHHOM W HEABHO 3aJaHHOU
¢u3nueckoil MOJENbI0: Ha OCHOBAHMM aHajiu3a YCJIOBUS BBIOMpaTh
¢uznyeckue MoOJENTM, OTBEYaloU[Me TpPeOOBaHMUSIM 3aJauyd, HPUMEHSTh
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3NUECKUX TEOPUH MPH
WCIIOJIBb30BaHUNA MATEMAaTUYECKUX METOJOB pPEHIEHUs 3alad, MPOBOIAUTH
pPacy€Thl Ha OCHOBAHUM MMEIOIIMXCS TaHHBIX, aHAJIM3UPOBATh PE3YIBTATHI U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YYETOM MOJYYEHHBIX PE3YNIbTATOB;

pelIaTh KaueCTBEHHBIC 3a/1a4M, TPEOYIONINE MPUMEHEHHUS 3HAHUH U3 Pa3HbIX
pa3neiioB Kypca (GU3MKH, a TaKXKe HWHTErpalMd 3HAHUH U3 JIPYrux
OPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATh JIOTHYCCKYIO
[IENIOYKY PACCYKICHUH ¢ ONIOPOI Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYCeCKHe ABICHHUS,

UCIIOJIb30BaTh TEOPETHUYECKHME 3HAaHUA Uil OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl U3BMEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJIUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOLIECCOB OKPYKAIOIIETO MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;



* QHAJIM3UPOBATh U OLIEHUBATh MOCJE/ICTBUS OBITOBOM M MPOHU3BOJCTBEHHOM
JESTeIbHOCTH YEJIOBEKa, CBS3aHHOM C (U3NYECKUMMHU MPOIECCaMu, C
MO3UINI SKOJOTHUECKON 0e30MacHOCTH, MPEACTABICHUN O pallOHAIEHOM
MPUPOIOTIONB30BAaHUHU, a TaKXKE Pa3yMHOM HCIOJB30BAaHUU JIOCTHXKEHUHN
HAyKd W TEXHOJOTMH [UIS JaJbHEHIIero pa3BUTHUSA YeIOBEUECKOTro
00IIIECTBA;

OPUMEHSATh Pa3IWYHbIE CMOCOOBI paboThl ¢ HMH(pOpMalmel (U3NIECKOTOo
COJEp)KaHusl C  HCIOJb30BAaHHMEM COBPEMEHHBIX  HH(OPMAIMOHHBIX

TEXHOJIOTMM, MpPU STOM HCHOJIb30BaTh COBPEMEHHBIE HH(OPMALMOHHBIE
TEXHOJIOTHHU ISl IOUCKA, IEPEpabO0TKU U MPEIbABICHUS YI€OHON 1 HAYyYHO-
NoNyJsipHOM  MH(pOpMalMK, CTPYKTYPHUPOBAaHHUS M  MHTEpHpPETaluu
uH(pOpManuK, TMONYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOJyYyaeMyt0 HH()OPMALIHIO U OLICHUBATh €€ JOCTOBEPHOCTh
KaK Ha OCHOBE MMEIOLIMXCS 3HAHMM, TAK U HAa OCHOBE aHAJIM3a MCTOYHHUKA
uH(popmanuu;

MIPOSIBIIATH OpraHU3alMOHHBIC u ITO3HABATCIIbLHEIC YMEHUS
CaMOCTOSITEIILHOTO TIPHOOPETEHUsI HOBBIX 3HAHHMM B IMPOIECCE BBIMOJHCHHS
IPOCKTHBIX M Y4eOHO-UCCICAOBATEILCKUX PadoT;

paboTaTh B TpymHIe C HCIOJHEHUEM pPa3JIUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy T'PYIIIbI, PAIMOHATLHO PACIPENCIATh CSITEIHLHOCTh B
HECTAaHJAPTHBIX CHUTYyalMAX, aJCKBAaTHO OLIEHUBATh BKJAJ KaXXI0ro0 U3
YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBAEMOM TTPOOJIEMBI;

« POSIBJISITH MOTUBALIMIO K Oyayiien npodeccuoHaabHOM AeSITEILHOCTH TI0

CHEHUATBHOCTIM (DPU3UKO-TEXHUUECKOTO MPOUIISL.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
No (uudpossbie)
- HaunmenoBanmue pPa3ae/ioB U TEM IMIPOrpaMmMmabl Beero KOHTpOJIbeIe HpaRaneCKue 06pagOBaTe_]]1,H],1e
paboThbI paGoThI pecypenl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/JIbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6
Hroro o pasneny 6
Pasznea 2. MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro Tena 5 1
2.4 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOM TEOpUU 15 1
3.2 Tepmoannamuka. TerioBble MalTMHbI 20 1




ArperaTHLIe COCTOAHHA BCUICCTBA. ®da30BEIC

3.3 nepexoabl 14
Hroro no pazueny 49
Paznen 4. JIEKTPOJINHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24
4.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 24
4.3 Toku B pa3IMyHBIX Cpeaax 6
Htoro no pazneny 54
Pa3nen 5. DUSHUECKHM TPAKTUKYM
5.1 Pu3nYeCKUil MPaKTUKYM 16 16
Hroro o pasneny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM (unposrie)
“" | nporpammss Beero Kontpoabnbie | Tpakrnueckue | ©0Pa30BaTeILHbIE
paboThbI pa6oThbI pecypebt
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MarnutHoe nosne 14
1.2 DNeKTpOMarHuTHAsE UHIYKIHS 13 1
Wroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanuueckue KoneOaHus 10
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15
MexaHudecKre U 3JIEKTPOMArHUTHBIC BOJTHBI
2.3 10 1
24 OnTuka 25 1
Hroro 1o pasnery 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OcHoBel CTO

5 1




Hroro no pazneny 3)
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckysipHO-BOTHOBOM JTyaJlu3m 15
4.2 ®duznka aTomMa 3)
4.3 ®u3nka aTOMHOTO s1/1pa ¥ JIEMEHTAPHBIX 5
YaCTHII
Htoro no paznemny 25
Paznen 5. 3JIEMEHTBI ACTPOHOMUWU U ACTPO®U3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 12
Uroro no pazneny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 OuznyecKkuil NPakTUKyM 16 16
Hroro 1o pasnery 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE




Cucremarusanus u 000011eHE
MPEIMETHOTO COJEP)KAHHUS U OIBITA

71 JESATENIbHOCTH, TMPUOOPETEHHOTO NP 15
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
Wroro no pazueny 15
PezepBHOE BpeMms 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHME 10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
ugposbie
Ne Tema Hara uHpp
OKa
n/n P Kourtpoabhubie | IlpakTnueckne | usydenns odpasoBaTebHble
padoThI padoThI
1 ®dusnka — pyHIaMeHTalbHasg HayKa O L Bu6uorexa [JOK
1IpUPOAC https://m.edsoo.ru/ff0c32e2
Hayunslii MeTO MO3HAHUSA U METOABI
2 UCCIeTOBaHMs (PU3MUECKUX SBICHUIN 1
OKCepUMEHT U  TeopHus B
3 mpouecce MO3HaHWSI MPUPOIBI. 1
Habntonienne u sKcriepuMeHT B
¢buznke
4 Crioco0b1 n3MepeHus (PU3NIECKUX 1
BEJIMYNH
AGcoIt0THAs U OTHOCHUTEINIbHAS
5 MOTPELTHOCTH U3MEPEHUH (PU3NUECKUX 1
BEJIMYMH
MogpenupoBanue B ¢usuke. Poiabp u
MecTo (GU3MKH B (OPMHUPOBAHUU
6 COBPEMEHHOM  HAay4HOW  KApTUHBI 1 bubmorexa TIOK
N https://m.edsoo.ru/ff0c33e6
MHUpa, B MPAKTUYECKOMN IEATEIbHOCTH
moaen



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6

Mexanunueckoe napmxenune. Cucrema
orcuera. OTHOCUTEIBHOCTD
MCEXAaHHNUYCCKOI'O ABUXXCHUS. HpHMaSI 158
oOparHas 3a/1a4i MEXaHUKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3508

Pannyc-BekTop MaTepraIbHON TOUKH,
€ro MPOCKLUUHU Ha OCU KOOPAMHAT.
Tpaexropus.

[Tepememnienue. Cxopocts. Ux mpoekiuu
Ha OCH KOOpAHHAT

PaBnomepHOE NPSIMOJIMHENHOE
nBukeHue. ['paduueckoe  omucaHue
PaBHOMEPHOTO MPSIMOJIMHENHOTO
JBUKEHUS

bubnuorexa [IOK
https://m.edsoo.ru/ff0c3620

10

CrnosxeHue nepeMemieHnii 1 CKOpOCTEH.
Pemenne 3anau

11

HepaBHoMepHOE nBUKEHNE. MTHOBEHHAs
CKOpOCTh. Y ckopeHue. IIpsamonnneitnoe
ABUKCHUC C IMTOCTOAHHBIM YCKOPCHUEM

bubanoreka LIOK
https://m.edsoo.ru/ff0c372e

12

I'padnyeckoe onrcanue NPSIMOIUHEHHOTO
JBUKEHUSI C TOCTOSTHHBIM YCKOPEHUEM

13

CBoOonHoe mazeHue. YCKOpeHue
CcBOOOTHOTO magcHus.
3aBHCHMOCTh KOOp/IMHAT,
CKOPOCTH, YCKOPEHHUS OT BPEMEHHU
1 X rpaduKu

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c39cc
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JIBrokeHue Telna, OpOoIIeHHOTO MO YTIIIOM

14 K TOPU30HTY
Kpuonuneiinoe npuxenue. [[BuxeHue mo
OKPY>KHOCTH. YTJIOBasi U JJUHEHHAs
15 ckopocTb. [lepuos u yacrora. bubmmorexa [IOK
LIeHTPOCTPEMUTEIBHOE 1 MOJTHOE https://m.edsoo.ru/ffOc3ada
YCKOpEHHE
KonTpoabHasi padora no reme
16 "K "
HHEMAaTHKA
[Tepsriif 3akon Herorona. MnepumanbHbie
17 cucremsl orcuéra. [IpuHImn bubnmorexa LHOK
OTHOCHTEIEHOCTH T aITHIIesL. https://m.edsoo.ru/ff0c3be8
HeunepuuansHblie cuctemMsl 0TCUETA
18 Cuna. PaBnogelicTByromas cuna. Bropoi Bu6morexa LIOK
3akoH Herorona. Macca https://m.edsoo.ru/ffoc3be8
19 Bsaunmonenicrsue Ten. Tperuii 3aKoH Bubmorexa [IOK
HeroTona https://m.edsoo.ru/ffOc3be8
[IpuHuun cyneprnosuuuu cwil. Pemienue
20 3a/1a4 Ha IPUMEHEHNE 3aKOHOB HbroTOHA
3aKOH  BCEMHUPHOIO  TATOTEHUS.
21 DKBUBAJICHTHOCTh IPABUTALIMOHHOM brbmorexa [IOK

)41 I/IHepTHOﬁ MacCChl

https://m.edsoo.ru/ff0c3d00
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22

Cuia TSXeCTH U YCKOpPEHUE CBOOOJHOTO
naJIcHUs

23

JIBiokeHHe HEOCCHBIX T€I MW HX
UCKYCCTBEHHBIX CIYTHUKOB. [lepBas
KOCMHYECKast CKOPOCTb. 3aKoHbI
Kennepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec tena

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el18

25

Cuna tpenus. [Ipupona u BusbI cun
TpeHus. J[BukeHue B )KUAKOCTH U Ta3e C
y4ETOM CHJIIBI CONIPOTUBIICHHS CPE/IbI

bubnuorexa [JOK
https://m.edsoo.ru/ff0c3f76

26

Hasienue. 'mapocrarndeckoe AaBjacHUE.
Cuna Apxumena

27

AOCONIOTHO  TBEpPIOE  TEO.
ITocTynarensHOE u
BpalareIbHoe JIBUKEHUE
TBEPJOTO Tela

28

MomMeHT cCcHIBI  OTHOCHUTEILHO  OCH
BpaieHus. [1nedo cuibl

bu6anoreka LIOK
https://m.edsoo.ru/ff0c41a6

29

CnoxxeHue CuiI, IPUIOKEHHBIX K
TBEPAOMY

teiny. LleHTp TskecT Tena. Y cinoBus
paBHOBECHSI TBEPAOTO Tena. Buasl
paBHOBECHS

30

Pemenue 3amau
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31

KounrtpoJabHas paéora no reme
" Innamuxa.
Craruka TBepaoro trejaa'

32

Nmnynbe MaTepraibHON TOYKH,
CUCTeMbl MaTepuajbHBIX ToueK. LleHTp
MacC CHCTEMbl MaTepUAIbHBIX TOYEK.
Teopema 0 IBM>KEHHUH IIEHTpA Macc

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

33

I/IMHYJII)C CUJIbI 1 U'BMCHCHHUEC UMITYJIbCa
Tena. 3aKoH COXpPAaHCHUS UMITYJIbCA.
PeaktuBHOEC JABHXKXCHUC

bubmnoreka IIOK
https://m.edsoo.ru/ff0c43d6

34

MOMEHT uMITyIbCa MaTepUaIbHON
Touku. [IpeacTaBienue o coxpaHeHUN
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX
TTOISIX

35

Pemenue 3agau

36

PabOora cuibpl Ha MajloM ¥ Ha KOHEYHOM
nepemeneHuu. ['padpuueckoe
Mpe/icTaBiIeHHe PaboThl CUITBI.
MOIIIHOCTh CHUIIBI

bu6anoreka IIOK
https://m.edsoo.ru/ff0c4502

37

Kunernueckas OHECPIUs. TeopeMa
00 U3MCHCHUU KUHETHYECKOM
OHCPIrun MaTepHaanoﬁ TOYKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502

38

IloTenunanbHbIC U HENOTSHIIHMAIbLHBIS
CHIJIBI. IloTenunanbHast OHEPIuUs.
BTOpaH KOCMHYCCKasA CKOPOCTh

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c461a

39

Tpetrbs kKocMuueckast ckopocTb. CBs3b
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pa6OTBI HCIIOTCHIOMUAJIBHBIX CHII C
H3MEHEHHEM MEXaHHMISCKOM OHECPIUH
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYEeCKOH OQHCPIUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHenue bepHyium 1 uieaibHOM
KUJIKOCTH

41

KonTpoJsbHnas pabora no teme
""3JakoHBI COXpaHeHHs B MeXaHuKe'

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

42

Pa3Butne MpEe/ICTAaBICHUN 0
npupoge  TemioTel.  OCHOBHBIE
nonoxenuss  MKT.  uddyzus.
bpoyHOBCKOE IBH>KEHUE

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4dc?2

43

CrpoeHnne ra3o00pa3HbIX,
KUJIKMX M TBEpPAbIX  TellL
Xapakrep JIBYDKEHUS u
B3aUMO/IHCTBUS YacTHUI]
BEILlECTBA

44

Macca u pazmepbl MOJIEKYJ (aTOMOB).
KommgectBo Bemectsa. [locrossHHAs
ABoraapo

45

Temneparypa. TerioBoe paBHOBecHE.
[lIkana [enbcust

46

Penrtenue 3anau

47

Nneansublii ras. 'a3oBblie 3aKOHEI
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YpaBHenue Menpeneena-

bubnunoreka LIOK

48 Knaneiipona.
P https://m.edsoo.ru/ff0c511e
Penrenue 3amau
AOcoroTHas TemIiepaTypa. 3aKoH
49
HanbroHna
50 N3omnporiecchl B U1€aIbHOM Ta3e C bu6muoreka [IOK
https://m.edsoo.ru/ff0c570e
MTOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA
I'paduueckoe MpEeACTaBICHUE
51 U30IPOLIECCOB: M30TEpMa, Bubmmorexa [IOK
w30X0pa, n306apa https://m.edsoo.ru/ff0c570e
52 OcnoBHoe ypaBHenne MKT bubnuotexa [JOK
https://m.edsoo.ru/ff0c4fde
53 Pemenue 3amau
CBs3b a0CONIOTHO TemmepaTypbl
TEPMOJUHAMHYECKON CHCTEMBI CO
54 CpEIHEN KMHETUYECKOHN dHEepruen
MOCTYNATENLHOTO TETJIOBOTO JBUKCHHUS
e€ JacTuIl
OO6o0meHe u cucTeMaTu3alusl 3HaAHUN
55 o teme "Ocnosl MKT"
KonTtpoabsHnas padora no reme
56 "OCHOBBI

MKT"
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S7

TepMmonnHaMuyeckas cucrema. 3ajlaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
Buemnve 1 BHyTpeHHUE ITapaMeTPBI.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONUCBIBAIOIINX €€ Ha
MHUKPOCKOIIHYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamornpounsBompHas penakcaius T/]
CHUCTEMBI K TEIIJIOBOMY PaBHOBECHUIO

59

Moaens naeaibHOro ra3a B
TePMOJIMHAMUKE. VYcinoBus
MIPUMEHHUMOCTH ATOU MOJCIIH

60

VYpaBuenne MeHnneneena-Kianeipona u
BBIPA)KCHME JIJIS1 BHYTPEHHEN SHEPTUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952

61

BeIpaxxenue i1 BHyTpEHHEN YHEPTUA
OJIHOATOMHOTO HJICAJIBHOTO Ta3a.
KBaszucrarnueckue 1 HECTaTHYECKUE
IIPOLIECCHI

62

3J'ICMCHTapHa$I pa60Ta B TCpMOJUHAMUKE.

Brruncnenue paboTsl 1o rpaguky
npouecca Ha pV-nquarpamMme

63

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHepruu T]l cuctems! 6e3
COBEpILIEHHS PabOThI
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KonBeknus, TeronpoBogHOCTb,

64 W3IIy4eHUE bubnmoreka [JOK
https://m.edsoo.ru/ff0c5c36

KonunuectBo Temnotsl. TennoéMKocTh
Tena. YienpHas u MOJIsipHas Bub6uorexa IIOK

65 TeHHOéMKOCTH BCIICCTBA. yHeHBHaﬂ https//medsooru/ffOCSCSG
TEIUI0Ta CropaHus TOIUIMBA
Pacuér konmyecTBa TEMIOTHI IPU

66 TemIoneperayde

57 [TonsiTre 06 agnabaTHOM IpoLEecce. Bu6mmoreka [JOK
IIepBblil 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/ffOc5efc
KomnyecTBO TEmIOTH 1 paboTa KaKk MephbI

68 U3MEHEeHUs BHyTpeHHeM sHepruu T /1
CHUCTEMBI
Bropoil 3akoH TepMOAMHAMUKH ISl
PAaBHOBECHBIX U HEPABHOBECHBIX Bu6morexa IIOK

69
Hponeccos. Heobparumocts https://m.edsoo.ru/ff0c6230
MIPUPOIHBIX MTPOLIECCOB

70 [IpuHIUTIBI AEUCTBUS TETIOBBIX MAIIIHH. bu6mmoreka [JOK

https://m.edsoo.ru/ff0c600a

KIII
Maxkcumansnoe 3HaueHue KIT. [{ukn

71 K

apHO
72 Pemenne 3agau bubnunoreka LIOK
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https://m.edsoo.ru/ff0c6938

73

DKOJIOTHYECKHUE aCTIeKThI
HUCITOJBb30BaHUA TCIIJIOBBIX HBHFaTeHeﬁ.
TernoBoe 3arpA3HEHUE OKPYKAIOLLIEH
cpelibl

74

Pemenue 3agau

75

O0001IeHre U cucTeEMaTU3aLUs 3HAHUHI
no teme "Tepmomunamuka. TemioBbie
ManHae"

76

Konrtpoabnas pabora no reme
"Tepmoaunamuka. TensioBbie
MAIIAHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6a50

77

[TapooOpa3zoBaHue 1 KOHJIEHCAIIHSL.
Hcnapenue u kunenue. Y nenpHas
TeII0Ta MapooOpa3oBaHUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c63b6

78

Hacrimmennbie B HeHACBIITCHHEIC napsl.
KauecTBeHHas 3aBUCHMOCTb IIJIOTHOCTH
" JaBJICHUA HACBINICHHOTI'O IIapa OT
TEMIICPATYPhI, UX HE3aBUCUMOCTD OT
00BéMa HACBIIICHHOT'O I1apa.
3aBHCHMOCTD TCMIICPATYPhbl KUIICHUA OT
JaBJICHHUA B )KUJKOCTHU

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c64d8

79

Bnaxnocts BO3myxa. AOcCOmOTHasS |
OTHOCUTEIbHAS BIIAXKHOCTh

but6mmorexa [IOK
https://m.edsoo.ru/ff0c64d8

80

Pemenue 3agau

81

Teépnoe Teno. Kpucraminyeckue u

bubnunoreka LIOK
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https://m.edsoo.ru/ff0c65f0

amopdHbIe Tena. AHU30TPONHS CBOWCTB
KpHUCTAJIJIOB

82

[InaBneHue u Kkpuctauu3auus. Y aesbHas
Teruiora iasiaeHus. Cyonumanust

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

83

Hedopmarmn TBEPIOTO Tena.
Pactsoxenne u coxarue. Casur. Monyinb
HOwnra. [lpenen ynpyrux nedopmannii

84

TennoBoe pacirpeHue KuaKoCcTel u
TBEPABIX Tel. AHTrapMoOHHU3M
TEIUJIOBBIX Kosie0aHui YaCTHUIL
BEIIECTBA

85

ITpeoOpa3oBanue sHEpruH B (ha30BBIX
nepexonax

86

VYpaBHeHUE TEIJIOBOTO OanaHca

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6820

87

Pemenue 3agau

88

[ToBepXHOCTHOE HaATSKEHUE.
Kanunnsipuele sBnenus. JlaBnenue nop
VCKPUBJICHHON ITOBEPXHOCTHIO )KUJIKOCTH.
dopmyna

Jlamnaca

89

O00011IeHIE U CUCTEMATH3ALUA 3HAHUN T10
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBkle epexoabl"”
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KonTtpoabnas pabora no reme

90 "ArperaTHble COCTOSIHMS BelleCTBA.
®da3oBbIe nepexoab"
OnexTpuszanus Tea U €€ IposBICHUS.
OnexTpuueckuii 3apsa. JlBa Buaa Bub6suorexa IIOK
N NEKTPHYECKUX 3apAnoB. IIpoBoHIKH, https://m.edsoo.ru/ff0c6bcc
TUBJIEKTPUKU U TOITYIPOBOAHUKHI
DneMeHTapHbIN JIEKTPUIECKUN 3apsil. Bu6mmrorexa LIOK
92 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa https://m.edsoo.ru/ffOc6bcc
93 B3anmopenicteue  3apspoB.  Toueunsle Bubmmoreka LIOK
3apsizibl. 3akoH Kysnona https://m.edsoo.ru/ffOc6ce4
94 Pemenue 3anay
Onexrpuueckoe nojie. Ero nelicreue Ha
95 DIIEKTPUYECKHUE 3aPsiIb
Hanpsok€HHOCTD 371EKTPUUECKOro MOJIs.
[TpoGHbIH 3apsn. JInnnn Bu6nuoreka IIOK
96 HaprDKéHHOCTI/I SJICKTPUYCCKOTO ITOJIA. https://m_edsoo_ru/ffOC6df2
OaHOPOIHOE ANEKTPUUYECKOE T10JIe
[ToTeHnambHOCTh AIEKTPOCTATUYECKOTO
97 noJ1s. Pa3HOCTB MOTEHIMATIOB 1 bubnmorexa IIOK
HaTIpsIKEHHe https://m.edsoo.ru/ff0c6f00
[TorennuanbHast sHEprus 3apsijia B
98 aneKTpocTarnyeckoMm noste. Ilorennnan

SJICKTPOCTATUYCCKOI'O TOJIA
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CBs13b HaHpﬂ)KéHHOCTI/I I1OJIsI U Pa3HOCTH

99 MOTEHLIUAJIOB JUIS AJIEKTPOCTATUYECKOTO
noJist
100 [TpuHIHIT CYTIePIIO3UITUH SICKTPHUECKUX Bu6moreka [JOK
noJsen https://m.eds00.ru/ff0c6df2
101 Pemienue 3amau
[Tone TOYEUHOT' O 3apsnaa. [Tome
102 PaBHOMEPHO 3apsKEHHOU chepbl
[Tone paBHOMEPHO 3apsHKEHHOTO IO
103 00Bvémy mapa. [lone paBHOMEpHO
3apsSKEHHOU
0ECKOHEYHOM MI0CKOCTH
104 [TpoBOAHHKH B NIEKTPOCTATUIECKOM TIOJIE. Bu6mmoreka [JOK
VYcioBre paBHOBECHS 3apsiOB https://m.edsoo.ru/ff0c7018
105 JIMDIIEKTPUKKA W TIOJIYIIPOBOJHUKH B Bu6mmoreka [JOK
SIEKTPOCTATHIECKOM IOJIC https://m.edsoo.ru/ff0c7018
Konnencarop. D5neKTpo€MKOCTB
106 KOHJIEHCATOPa. DIEKTPOEMKOCTD ILIOCKOTO bubsmorexa LIOK
KOH/IEHCATOPa https://m.edsoo.ru/ff0c7126
107 [TapannensHoE coenMHEHNE
KOHJICHCATOPOB
108 [TocnenoBarenbHOE COETUHEHUE

KOHACHCATOPOB
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9Hepr1/1;1 3apsAKEHHOI'O KOHACHCATOopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

110 Pemenue 3amau
JIBrokeHuEe — 3apsKEHHOM — 4acTULbl B
111 OJIHOPOJ/IHOM 3JIEKTPHUUECKOM I10JI€
112 Pemenue 3amau
O6o0061eHre U cucteMaTu3alus 3HaHUH 110
113 TeMe "DneKkTpudeckoe nose"
Konrtpoabnas pabora no reme
114 ” ”"
DJIeKTpHYecKoe IoJie
Cuna Toka. IlocTOsiHHBI  TOK.
115 Ycnosus CyILIECTBOBAHUS
MIOCTOSTHHOTO 3JIEKTPUUYECKOTO TOKA
116 Hcrounuku Toka. Hanpskxenne n 3/1C
117 3akoH OMa Uit yJacTKa LETH.
DNEeKTpUUECKOe COPOTUBIICHHE
118 3aBUCUMOCTh COIIPOTHUBIICHUS
OJIHOPOJHOTO
MPOBOJIHMKA OT €ro JUIMHBI W
IJIOLIA/IA MTOTIEPEYHOT0 CEeUEHUs
119 VY aenbHOE CONPOTUBIICHNE BEIIECTBA.

Pemrenue 3amau
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HOCJ’IGI[OBEITGJ'IBHOC, napajiCJbHOC,

but6mmoreka [IOK

120 CMCIIATHOE COCHUHCHHe 1 https://m.edsoo.ru/ffOc74f0
MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
121 aneKkTpuyeckux uemnei. [Ipasuna 1
Kupxroga
122 Pewenue 3amau 1
123 Pabota smekTpuyueckoro Toka. 3akoH L Bu6moreka [JOK
Jxoyna —Jlenua https://m.edsoo.ru/ff0c7838
124 Pemenue 3amau 1
MOIHOCTh 3JIEKTPUYECKOTO TOKA.
125 TemnnoBas MOIIHOCTb, 1 bubsmorexa LHOK
BEIIENAEMAs Ha PE3HCTOPE https://m.edsoo.ru/ff0c7838
126 Pemenue 3amau 1
O/1C 1 BHyTpeHHEEe CONPOTUBIICHUE
127 HCTOYHHKA TOKa 1
128 3akon OMa 1715l TOJTHOM (3aMKHYTOH) L Bu6mmoreka [JOK
JICKTPUYECKOH LIeTH https://m.edsoo.ru/ffOc7ae0
129 Perienne 3amau 1
130 MOoIIHOCTh UCTOUYHUKA TOKA 1
131 Kopotkoe 3aMmbikanne 1
132 Konnencarop B 1ienu mocTOSSHHOTO 1
TOKa
133 Pemenue 3amau 1
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Pemtenue 3amay mo reme
"TTocTOSIHHBIN

AJIEKTPUYECKUM TOK"

Pemrenue 3agaud mo treme "IlocTOSHHBIHN

135 AJIEKTPUYECKUM TOK"

Pertennie 3agau mo treMe "IlocTOSHHBIH

136 AJIEKTPUYECKUM TOK"

O060011eHre U cucTeMaTu3anus 3HaHuH 10

137 teMe "[locTosHHBIN 21eKTpuyecKuil ToK"

138 KonTpoabnas padora mo reme Bu6muorexa [JOK
"IloCTOSAHHBIN JJIeKTPHYECKU TOK" https://m.edsoo.ru/ff0c8a8a
DnexTpuyeckas IpoBOAUMOCTh

139 Pa3IMYHBIX BEUIECTB. DJIEKTPUUECKHUM TOK
B METaJljIax.

CBepxnpoBOIUMOCTb
DONeKTpUYecKUuid TOK B pPacTBOpax U

140 paciuiaBax —~ 9JIEKTPOJMUTOB.  3aKOHBI bubnmorexa [IOK
Dapajies 15 HIEKTPOIIH3A https://m.edsoo.ru/ff0c82ba

141 DnexTpuuecKuil ToK B razax. [lmazma bubnnorexka [JOK

https://m.edsoo.ru/ffOc84ae

147 DNEKTPUUYECKUN TOK B BaKyyMe.

BakyymHbie npu6opsl
143 DNEeKTPUUECKUN TOK B MOTYIPOBOAHUKAX
144 [TomynpoBOTHUKOBBIE TPUOOPEI bubnuoreka [IOK
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@uU3NYECKU IPAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKA U HANIPSKEHUS B
LEMNH TOCTOSTHHOTO TOKA MPH TOMOIIN
aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX
npubopoB" uin "3HAKOMCTBO € IUPPOBOU
nabopatopueii o ¢pusuke. [Ipumeps
M3MepeHus: PU3NIECKUX BEITHIUH MPH

IMOMOIIH KOMIIbIOTCPHBIX ,Z[aT‘{I/IKOB"

146

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HM3y4eHre HepaBHOMEPHOTO JBUKEHHUS C
L(EJIbIO OIIPENIEIICHNs MTHOBEHHOMN
ckopoctH"

147

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHune yCKOpEeHHUs IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JIBUKEHHH 110 HAKJIOHHOW IIJIOCKOCTH" WM
"HccnenoBaHue 3aBUCUMOCTH IIyTH OT
BPEMEHH IIPH PABHOYCKOPEHHOM
IBHKeHUN"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yckopeHus cBOOOIHOTO
najgeHus" win "M3yueHue ABMKEHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHure NBUKEHUS TeJa IO OKPY>KHOCTH
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCTBhIO" MIIN
"UccnenoBanue 3aBUCUMOCTH IepUoja
oOpallleHUs1 KOHUYECKOI'0 MasiTHUKA OT €ro
napamerpos"”

150

DuU3nYECKUi MPAKTUKYM 10 TEME
"N3mepeHune paBHOIEHCTBYIOIIEH CUJIBI
IpU JIBHKEHUH OpYyCKa MO HAaKIOHHON
mnockoctu" unu "IIpoBepka runoTessbl o
HE3aBHCUMOCTH BPEMEHHU JIBHXKEHUS OpycKa
110 HAKJIOHHOM IIJIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macch”

151

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYrOCTH, BO3HUKAIOIINX B MPYKUHE U
pPe3MHOBOM 00pasiie, oT ux aedopmaruu”
nin "M3yueHre NBUKEHUS CUCTEMBI Te,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nErkuit 0J10K"




152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Nzmepenue koddduireHTa TpeHus mno
BEJIMYMHE YTIJIOBOTO KO3 duiimenrta
3aucuMocTd Frp(N)" wim "HccinenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH C MEPEMEHHBIM K03 PHiiieHToM
Tpenus" win "M3ydeHue JBUKEHUs rpy3a
Ha Bajly ¢ TpeHueM"

153

DuU3nYECKUi MIPAKTUKYM I10 TEME
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPJOTO TeJIa, UMEIOILIETO OCh BpaleHus"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuit ynpyroctu" win "U3yuenue
YCTOMUYMBOCTHU TBEPAOTO TEJIA, UMEIOILIETO
TJIOIIAh OTIOPHI"

154

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3MepeHne uMItysbca Tena mno
TopMo3HOMY TIyTH" iy "3Mepenue cubl
TATH, CKOPOCTU MOJIEIH AJIEKTPOMOOUIIS U
MOIIHOCTU Uil TATU" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuisl" wim "MccnenoBaHue cCoOXpaHeHUs

UMITyJIbCa IPU YIIPYyroM B3auMoaencTsun"
i "M3MepeHne KMHETHUYECKON YHEPIUH
T€Na [0 TOPMO3HOMY ITyTH"




155

DuU3nYeCKui MPAKTUKYM 10 TEME
"M3ydyeHue u30TepMUYECKOTro mpolecca
(peKOMEH1I0BaHO HCIIOIb30BAHHE
nudposoii 1adoparopun)" wim "Uzyuenue
M30X0pHOTO Mnpouecca" unu "M3yuenne
n3zobapnoro npoiecca” unu "lIposepka
ypaBHEHUS COCTOSIHUS"

156

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TernaoéMKocTu" nimn
"UccnenoBanue mpoiiecca OCThIBaHUS
Beulecta" win "MccnenoBanue
agnabarHoro mponecca” wim "M3ydenue
B3aMMOCBSI3M SHEPTHH MEXMOJICKYIISIPHOTO
B3aWMOJICHCTBHS U TEMITEPATYPHI KATICHHSI
Kuakocren"

157

Du3HUeCKU IPAKTUKYM I10 TEME
"HM3y4eHne 3aKOHOMEPHOCTEN HCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJ1aBieHus Jbaa" win "N3yuenue
CBOICTB HACBIIIEHHBIX NapoB" WU
"N3mepenne abCOMOTHOM BIaXXHOCTH
BO3/lyXa 1 OI[EHKa Macchl NapoB B
nomenieHnn". 3mepenne ko3¢ punmrenta
MOBEPXHOCTHOTO HATSKEHUS

158

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu




3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
n3nydeHus ceeroguona’ win "M3ydyeHue
MIPOTEKAHUS TOKA B LIETIH, COJICPIKAIIICH
KoHjaeHcaTop" unu "Pacnpenenenue
Pa3HOCTHU MOTCHITUAIOB (HAIIPSKEHUS ) TIPH
MOCJIENOBATEILHOM COEIUHEHUN
KOHJICHCATOPOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue CMEMIAaHHOTO COEIUHEHUS
pesuctopoB" wim "U3mepeHue yneapHOTO

159 CONPOTHUBIICHUS IIPOBOJAHUKOB" WU
"HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA OT
HaIPSKEHUS JUIs1 JIAMITbl HAaKaJTuBaHUs "
Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOnronenue anexkTponusa’ win
"N3mepenue  3apsga  OQHOBAJIEHTHOIO

160 uona" wnm "HccrnenoBaHue 3aBUCHMOCTH
COIIPOTHUBIICHUS TEPMOpPE3UCTOPA oT
TeMIEepaTyphl” U "Custue
BOJITAMIIEPHOM XapaKTepUCTUKHU anoja"
PesepBHbIii YPOK. O600mmenue "

161 CUCTEMAaTH3alMsl 3HaHUH 110 TeEMe
"Kunemaruka"

PesepBHbIit YPOK. O600611eHne u

162 CUCTEeMaTH3alusl 3HaHUH 10 TeMe

"Inaamuka"




163

PesepBHBIIT  ypoOK. O6o0mieHne  w
cucTeMarusanys 3Hagui mo reMe "CraTtuka
TBEpAOro Tena"

164

PezepBubiii  ypok.  OOoOmeHwe u
cUCTeMaTH3alus 3HAaHUW 10  TeMe
"3aKOHbBI COXpaHEHUs B MEXaHUKe"

165

PesepBHBIl  ypOK. O6o0menue  u
cUCTeMaTH3alus  3HAaHUKW 1[0  TeMe
"OcHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

166

PesepBubiii  ypok. OO6oOmeHue u
CHUCTEMAaTH3alMs 3HAHUA [0 TEMe
"Tepmonunamuka. TemioBbie MaTuHbL"

167

PeszepBHbIit YPOK. O06o06meHue "
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperatHble COCTOSIHUSI BEIIECTBA.
®dazoBble Iepexoas"

168

PesepBHbIii YPOK. O06o06meHne "
cucremMaru3anus 3HAaHUH 110 TEME
"Onektpuueckoe nose"

169

PeszepBHbIit  ypok. O06oOmieHne u
cucTeMaTH3alnus 3HaHUH 1O Teme
"TTocTOSIHHBIN NEKTPUYECKUH TOK"




PesepBublii  ypok.  O0oOmeHue

170 cucTemarusanus 3Hanuii no reme "Toku B 1
pa3nuyHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10
TIPOrPAMME 170 8 16
MMOYPOYHOE IIVTAHUPOBAHHE 11 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne Jara nupposbIe
o/ Tema ypoka Beero Kounrtpoabnbie | IlpakTunuyeckue H3ydeHnst o0pa3zoBaTebHbIE
padoThI padoThI pecypcesl
B3aumozeiicTBuE NOCTOSIHHBIX MAarHUTOB U
1 IIPOBOJHMKOB ¢ TOKOM. MaruuTtHoe mnoue. 1
I'mnoTe3za Ammepa
BekTop marmuTHON MHAYKIMH. [TpuHIMI
2 CyNEpHO3MIIMY MAarHUTHBIX NoJer. JInnun 1
MarHUTHON MHIIYKIIUU




MarauTHo€e 1oJie MPOBOIHUKA C TOKOM.

3
OmnbIT OpcTena
4 Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb
5 Pemenne 3amau
6 [TpumeHneHue 3akoHa Amnepa.
DNeKTPOU3MEpPUTENbHbIE TPUOOPHI
Cuna Jlopenua, e€ HampaBlieHUE U MOAYJIb.
7 JIB>KeHUE 3apsyKCHHOW YaCTHIIBI B
OJIHOPOJTHOM MarHUTHOM I10JIe
8 Pewmenue 3amau
9 Pa6ota cuibl Jlopenna
10 Pemenue 3amau
MarunTtHoe nmosie B BEIIeCTBE.
11
®DeppoMarHeTHKH, mapa- U JuaMarHeTUKU
12 OcHOBHBIE CBOHCTBA (heppOMarHETUKOB.
[Tpumenenue heppoMarHeTHKOB
13 Pemenne 3amau mo teme "MarautHoe moJje"
14 Pemenue 3amau no teme "MarautHoe mosne"
SIBieHME IEKTPOMArHUTHOW UHYKIIHH.
1 .
5 [ToTok BeKTOpa MarHUTHON MHAYKIIUU
16 OJ1C uHAYKIH




3aK0H 3JIEKTPOMArHUTHON UHIYKIIMHU

17
®dapages
18 Buxpesoe anexrpuueckoe noiie. Toku Oyko
OJ1C MHAYKIMYU B ABUKYIIUXCS
19 MIPOBOIHHUKAX
20 Pemenue 3amau
21 [IpaBumno Jlenna
NunyktuBHOCTE. KaTynika HHIyKTUBHOCTH
22 B I[ETU TIOCTOSIHHOT'O TOKA
SBnenue camounaykiuu. 3/C
23 CaMOMHTyKITUT
DHeprus MarHUTHOTO TOJS KaTYIIKH C
24 TOKOM. DJIEKTPOMArHUTHOE T0JIe
25 Pewenue 3anau
OO6o0mIeHne U cucTeMaTH3alusl 3HaHUU IO
26 Teme "OneKkTpoauHamuka'
KonTponbHas pabota mo Teme
27 "OnexkrpoaguHamMuka"
Konebarenbnas cuctema. CBOOO HBIE
28 konebanus. ['apMoHndeckue KoneOaHus
29 Knnematnueckoe n TMHAMHYIECKOE

OITMCaHME KOJIEOATEIBLHBIX ,I[BI/DKGHI/Iﬁ




DHepreTu4ecKkoe OIMCaHUE. BriBox
JTUHAMHUYCCKOT'O OIINCaHUs I‘apMOHI/I‘-IeCKI/IX

30 KOoNeOaHU U3 WX DHEPreTHYEeCKOTO W
KMHEMAaTUIECKOTO OTTMCAHUS
31 Ammuiutyna u ¢daza xonebanuit
[leppon u  wyactora  KoJIeOAHUM.
[Teproa MasbIx CBOOOIHBIX KOJICOAHHIA
32 MaTEeMaTHYECKOTO MasTHHKa. llepuon
CBOOOAHBIX KOJ€OaHUN MPYKUHHOTO
MasiTHUKA
3aryxaromue Koyebanus. BelHyKIeHHBIC
33 Kosebanus. Pezonanc
34 ABTOKOJIE0aHUS
35 Penrenne 3amau
VYpok-koHpepeHuus "MexaHuueckne
36 KoJie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"
O06o0mIeHre U cucTeMaTu3alus 3HaHUH 10
37 teMe "MexaHnnueckue KonebaHus"
38 DNIeKTPOMArHUTHBIE KOJICOAHHMS.
KoneGaTenbHbIil KOHTYp
®opmyna Tomcona. CBsi3b aMILTUTYIBI
39 3apsga  KOHJEHCaTopa C  aMIUIMTYAON

CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYPC




3aKkoH COXpPAaHCHUS SHCPIUr B UACAJIbHOM

40 K0JIe0aTEIIbHOM KOHTYpE
3aTyxaroluue 3J1eKTPOMarHuTHbIE
41 Kosie0aHusl. Boinyx1eHHbBIE
3JIEKTPOMAarHUTHbIE KojeOaHus
[TepemennsbIi TOK. Pe3ucTop u KoHAEHCATOP
42 B LIETIH IIEPEMEHHOI0 TOKa
Karymika WHIYKTUBHOCTHU B nenu
43 MEPEMEHHOT0 TOKA
3akon Oma 1l JICKTPUYECKON e
a4 MEPEMEHHOT0 TOKA
MoImHOCTh EPEMEHHOT0 TOKA.
45 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHHE
CHUJIbI TOKA U HAIPSKEHUS
46 Pe3onanc B anekTpuyecKoi menu
47 Pemenue 3agau
WneanbHbIil Tpancopmarop.
48 [TpousBoacTBO, Mepenava u noTpedieHme
AIIEKTPUYECKONH SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
49 aeKkTpodHepruu. KynbpTypa ucnoib30BaHus
AJIEKTPOIHEPTUH B TTOBCEIHEBHOM KU3HU
50 Pemenue 3amaq




o1

Pemenue 3amau

O0001EeHMe U cucTeMaTU3alus 3HAHUU 1O

52 Teme "DJeKTpOMarHuTHbIE KojeOaHus"
MexaHnyeckue BOJIHBIL. XapaKTEPUCTUKH

53 MEXaHUYECKUX BOJH

o4 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKkTEpUCTUKH 3BYyKa
Wndpa3Byk u ynabtpassyk. lllymosoe

56 3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl

S7 Pemenue 3anay
ONeKTpOMarHuTHbIE BOJHBL.  M3mydeHue

58 AJIEKTPOMAarHUTHBIX BOJIH

- OHeprus 3MeKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
IIxana DIEKTPOMArHUTHBIX BOJIH.

60 [IprMeHeHne IeKTPOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY
[TpyHLIMIIBI paanoCBs3H "

61 TEJIEBUICHUS. Pagnonoxanus.
DNeKTpOMarHuTHOE 3arpsi3HEHUE
OKpYXKaroIlen cpebl

62 Konrtponbnas pabdora no reme "Konebanus

U BOJIHBI"




Cser. 3aKoH IPSIMOJIMHENHOTO

63 pacnpoCcTpaHEHHs CBETA
Pemienne 3agady Ha mNpUMEHEHHE 3aKOHA
64 MPSIMOJIMHEIHOTO paclpOCTPaHEHUSI CBETa
65 Ortpaxenue ceta. [lnockoe 3epkaino.
Cdepudeckoe 3epkaino
[Ipenomnenune cBera. AOCONMIOTHBIA U
OTHOCHUTEJIbHBIN TTOKA3aTehb MPEIOMIICHUSI.
66 ITonHOE BHYTpEHHEE OTpPaKEHHUE.
IIpenenbHbIN Yo MOJHOTO BHYTPEHHETO
OTpaXKEHUs
Pemenue 3a1ay Ha NpUMEHEHUE 3aKOHOB
67 OTPa)KE€HHUS U MPEIOMIICHHUS CBETA
63 Xon stydeit B npusMe. Jlucnepceust cBerTa.
CnoxHbIN cocTaB Oenoro ceera. L{BeT
JImn3zel.  DOKyCHOE  paccTosiHue |
69 ONTHYECKasl CUJja JINH3BI
[TocTpoenue n3o0pakeHUI B JIMH3aX U UX
70 cuctemMax. YBEeJIWYEHHE JIMH3bI
Pemenue 3amad Ha mocTpoeHne
71 N300paKEHHH, TOJIy4aeMBIX € TIOMOIIBIO
JIUH3
72 ['a3 xak onrtuyeckas cucrema




Pewenne 3anau. Ilpenensl npuMeHuMocTr

73 r€OMETPUYECKON ONTUKH
74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS
75 Hucnepcus ceera
76 HNuTtepdepenius cBeta
KorepeHTHbIE UCTOYHHUKH. Y CIIOBHUS
" HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB
78 Pewmenue 3amau
79 [Ipumenenue naTepdepeHun
80 Hudpakaus ceera
Hudpakuuonnas  pemérka.  YciaoBue
81 HaOII0/IEHUS TTIABHBIX MAaKCUMYMOB
82 Pemenue 3amau
83 [TortepeYHOCTH CBETOBBIX BOJIH.
[Tonspu3zarnus cBeTa
84 Pemrenune 3amau
85 CBeTOBBIE SIBIICHUS B IPHPOJIE
O000menne 1 cucreMaTh3anus 3HaHWM 110
86 teme "OnTuka"
87 KonTponbhas pabota no teme «OnTuka»




FpaHI/ILIBI HpI/IMeHI/IMOCTI/I
KJIaCCUYECKOM MEXaHUKH. 3aKOHEBI

88 1
AIIEKTPOAMHAMUKHI u MPUHIAI
OTHOCHUTEIIEHOCTH
ITocTynatsl cieualbHOU TEOPUU

89 OTHOCHUTEJIEHOCTH 1
IIpocTpaHCTBEHHO-BPEMEHHONW  MHTEPBAJL.
[IpeoOpazoBanust  Jlopenma.  YcimoBue

90 NPUYHHHOCTH. OTHOCHUTENTBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeNJICHHE BPEMEHHU
U COKpAIEHHUE JJTNHBI
DHeprusi U UMITYIIbC PEISTHBHCTCKOM

91 YaCTHUIIBI 1
CBsI3b MacCCBI C SHEPTHEN U UMITYJIECOM

92 PENATUBUCTCKON YaCTHIIBL. DHEPTHSI TOKOS 1

93 PaBHOBeCHOE TETIIOBOE H3ITyUeHHE 1

94 3akoH cMerieHus: Buna 1

95 I'unores3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprust 1 UMITYJIbC POTOHA 1
®oroaddext. OnbiTe A. I'. CToneTosa.

97 1
3akoHbl poTorddekTa

98 VYpaBHenue DiiHmTelHa 11 GoTodPdeKTa. 1

"Kpacnas rpanuna" ¢pororpdexra




99

HaBneaune cBera. OnbiTel [1. H. JIeOGenena

100 BoitHOBBIE CBOIiCTBA YaCTHII
Bounsl ne bpoita. /InvuHa BoJIHBI e
101 Bpoiins u pa3mepsl 00J1aCTH JTOKATH3AHN
JIBUKYILIEHCS YaCTULIBI
102 KopmyckynspHO-BOTHOBOH Ayann3m
103 Judpakius 3JIeKTpOHOB Ha KpUCTaIax
Crneuuduxa usmepeHuid B MUKPOMHUPE.
104 CooTHOILIEHUSs HEOTIpEAeIEHHOCTEN
['eitzendepra
105 Pemenue rpadguyeckux 3aaau
106 Pemenue pacué€rHbix 3a1a4
Kontponbnas pabota o temam: "OCHOBBI
107 CTO", "KopmycKynsipHO-BOJIHOBOI
nyanu3m"
108 OMNBITHI O UCCIIEIOBAHUIO CTPOEHUS aTOMA.
[TnanerapHast Mozens atoMa Pesepdopaa
109 IToctynarsr bopa
Buner cnektpoB. CriekTp ypoBHEH SHEpruu
110 aToMma BOAOpoJa
CrioHTaHHOE ¥ BEIHY)KJIEHHOE H3JTyueHHE
111 cBeTa
112 Jlazep




113

Hyxnonnas moxens saapa
I'eitzenOeprallBanenko. 3apst 1 MaccoBOE
YUCIIO SApA.

N3oronel. PaninoakTuBHOCTH

114

3aKoH pasiMoaKTUBHOTO pacnajaa. CBoicTBa
MOHU3UPYIOLIErO0 HW3Iy4deHus. BuusHue
PaMOAaKTUBHOCTHU Ha KHUBbIE OPTaHU3MBI.
Jo3nmerpus

115

DHeprus CBA3U HYKJIOHOB B sifipe. SnepHble
cuibl. [ledekt maccel sapa. SnepHbie
peakuuu. Snepusie peakTopsl. [Ipodaemsr
YIPaBIsiEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThI PA3BUTHUS SII€PHOI
SHEPreTUKHU

116

MeTopl perucTpalnuy U UCCIEI0BAHUS
AJIEMEHTapHbIX yacTull. DyHIaMEeHTaIbHbIE
B3aUMOJecTBYsI. bapruoHbI, ME30OHBI U
nentoHsl. [Ipencrasnenne o CtannapTHON
mojenu. KBapk-TriitooHHast MOJEIb aipOHOB

117

®wu3suka 3a npenenamu CTaHIapTHOU
Mozenu. TéMHas Martepust U TEMHas
sHeprus. ENuHCTBO pu3nueckoi KapTHHBI
Mupa

118

Otanbl pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUH




119

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
0OBSICHEHUS TPUPOIBI KOCMHYECKHUX
00BEeKTOB. METOIbI aCTPOHOMHUYECKHX
HUCCIEN0BAaHUN

120

COBpeMeHHBIG OIITUYCCKUEC TCIICCKOIIBI,
pPaauOTCIICCKOIII, BHeaTMOC(bepHaﬂ
aCTpOHOMUA

121

Bun 3Bé3pHoro Heba. Co3Be3nus, spkue
3Bé3[[bl, IIJTaHETHhI, UX BUAUMOC IBUXKCHUC

122

Conueunas cucrema. Coanue. ComHeynas
akTUBHOCTh. Mcrounuk sHeprun CoiHia
U 3BE3]

123

3BE31BI, ux OCHOBHBIE
XapaKTEePUCTUKH. Huarpamma
"CHEeKTpaIbHBIN KJIACC — CBETUMOCTD"

124

3B63)II>I TIIaBHOM ITOC/IEI0BATEILHOCTH

125

Bnytpennee crpoenue 38E31. COBpeMeHHbBIE
MIPEICTABJICHHS O IPOUCXOKICHUH U
spomroni CoJIHIA M 3BE3]1. DTaIlbl )KU3HA
3BE3]

126

Mieunsiii [1yte — Hama ['amaktuka. Tunel
rajakTuk. YEpHbIE ABIPBI B AIpax rajJakTHK




127

Bcenennas. Pacmupenue Beenennoit. 3akon
Xa66ma. Teopust bonbiioro B3pbIBa.
PenukroBoe uznyuenue

128

Macmrabnas cTpykTrypa Beenennoil.
MeraranakTuka

129

Hepeménnbie mpoOieMbl aCTPOHOMUU

130

DuU3nYECKUi MPAKTUKYM I10 TEME
"NccneqoBanue MAarHUTHOT'O OJIA
IMOCTOSIHHBIX MarHUTOB'" MJIN
"UccnenoBanue CBOMCTB (heppOMarHeTUKOB"
nnu "UcciaenoBanue OeUCTBUS IOCTOSHHOTO
MarHurTa Ha paMKy ¢ TOKOM"

131

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue cunpl Ammepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA"
uin "OnpeneneHrne MarHUTHOW WHYKITUN
Ha OCHOBE M3MepeHus cuibl Ammepa"

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue aBI€HUS SJIEKTPOMarHuTHON
uHaykuu'" win "OnpeaeneHne nHIyKIuu
BUXPEBOIO0 MarHUTHOTO MOJA"




133

DuU3nYECKUi MPAKTUKYM 10 TEME
"UccnenoBanue ABiICHUS CAMOUHIYKIINM"
nn "COopka MOJENH 3JIEKTPOMArHUTHOTO
reseparopa"

134

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenue mepuojia CBOOOHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM
MasTHHUKE"

136

DuU3nyeCcKuil MPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
MOCIIEIOBATEIIFHO COSAUHEHHBIC
KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ min
"HccnenoBanue paboThl HCTOUHHUKOB CBETA
B LIETIM [TIEPEMEHHOr0 TOKa"

137

Pu3NYecKuil TPAKTUKYM 110 TEME

"N3y4yeHne napameTpoB 3ByKOBOW BOJIHBI"

138

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenune nokazaresns npeoMIIeHUs
crexia" win "llonyyenue usoOpaxxkeHus B
CHUCTEME U3 IUIOCKOIO 3epKaia U JTUH3bI"




139

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMepe
Kuakux auH3)" uinu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHIHH
U noJjsipusanuu ceera'

141

DuU3nYECKUi MPAKTUKYM I10 TEME
"OnpeneneHre UMIyabCa U SHEPTUU
PEISTUBUCTCKUX yacTull (o pororpadusim
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
none)"

142

Du3nUeCcKul IPAKTUKYM I10 TEME
"N3mepenue noctosHHoi [lnanka Ha ocHOBe
uccienoBanus porodrdpdexra" wim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHUs "

143

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3pekeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEPEHUE
nocTtostHHOM Punbepra”




144

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue paiioakKTUBHOTO GOHA C
HCIIOJIb30BaHUEM J03UMETpa" Uiu
"N3yueHune moromeHus 6eTa-4yacTuil
amoMyuHIEM"

145

DuU3nYeCKui MPAKTUKYM 10 TEME
"HabGnromeuus 38€31H0r0 Heba
HEBOOPYKEHHBIM T'JIa30M C HCIIOIb30BaHHEM
KOMIThFOTEPHBIX TTPHIIOKCHUHN IS
OTIpEICTICHUS TTOJIOKEHHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoyIapus 1 sipKue
3BE31pI" nin "HaOmioneHus B TeJIeCKOn
JIyHBI, IaHET, TYMaHHOCTEH 1 3BE3THBIX
CKOILJICHUI"

146

O0001IcHNEe U CHCTEMATH3alKs 3HAHUI.
Ponb pusuku u acTpoHOMUU B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeATECIILHOCTH YeJIOBEKa

147

O0001eHne U cUCTEMAaTU3aIlNs 3HAHNI.
Posnb 1 MecTo (pU3HKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA




148

O060011eHNe U cUCTeMaTH3alus 3HAaHHIHA.
Pounb dusnueckoit Teopun B popMUpOBaHUU
MIPEACTABICHHUH O (PU3NYECKOIN KapTUHE
MUpPa, MECTO (PU3UUECKON KapTUHBI MUpa B
o011eM psily COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MPECTABICHUN O
npupojie

149

O0001meHre U cUCTEMATU3ALMS 3HAHUU II0
teme "Kunemaruka"

150

O0001meHre U cUCTEMATU3ALMS 3HAHUU II0
teme "Kunemaruka"

151

O0001eHrne U cUcTEMATU3AM 3HAHUHA IIO0
teme "JIlunamuka"

152

O0001eHrne U cUCTEMATU3ANMS 3HAHUHA II0
teme "Craruka TBepaoro tena'"

153

O0001eHrne U cUCTEMATU3ANMS 3HAHUHA II0
TeMe "3aKOHBI COXPAHEHHUS B MEXaHHKE"

154

O06o0011eHNe U cUCTeMaTU3aIMsl 3HAHUH 110
TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
Teopun"

155

O0001meHre U cUcTeMaTU3alds 3HAHUNA
no Tteme "TepmonuHamuka. TeruioBbie
MAaIIHb"




156

O0001enre U cucTeMaTH3alys 3HAHUH
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble Iepexoab"

o

157

O000meHrne U cucreMaTu3anys 3HaAHUN
Teme "DnekTpuueckoe mnose"

10

158

OO6o01eHre U cucTeMaTH3alus 3HAHHUM
teme "TlocTosIHHBIN AeKTpUUECKU TOK"

10

159

OO6o0meHre U cucTeMaTH3alus 3HAHHUM
teme "Toku B pa3uuHbIX cpegax"

10

160

O0001eHre U cUcTEMATU3alMs 3HAHUN
TeMme "MaruutHoe noJje"

10

161

PeszepBubIil ypok. O6001IEHUE U
cHCTeMaTH3alus 3HaHUH 110 TeMe
"DneKTpOMarHuTHas MHIyKus"

162

PesepBHbIit YPOK. O06o061eHue
CUCTEMATHU3aIHsI 3HAHUH 10 TEME
"Mexanundeckue Konedanus"

163

PezepBHbiil ypok. O6oOmeHrne u
CHUCTEeMaTH3aIus 3HaHUH 10 TeMe
"DeKTpoMarHuTHbIE KoyteOaHus"

164

PesepBublit ypok. O6o01IeHNE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"MexaHUYEeCKHE U IIeKTPOMArHUTHBIE
BOJIHBI"




165

PesepBHbIil ypok. O0001ICHHE 1
cucTeMatus3anys 3Hagui mo treme "Ontuka'

166

PesepBHbIil ypok. O0001ICHHE U
cucTeMatu3anys 3HaHui mo reMe "OCHOBEI
CTO"

167

PezepBubIii  ypok. O000meHue u
cucreMaTH3alus 3HaHUH 10 Teme
"KopryckynsipHO-BOITHOBOM
nyanu3m"
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PezepBublii  ypok.  OOoOmieHue  u
cUCTeMaTH3alus  3HaHUH [0  TeMe
"®u3nka aroma"

169

PesepBubiit  ypok.  O6oOmeHue u
CUCTeMAaTH3alusl  3HAHUK TI0  TeMme
"du3nKa aTOMHOTO Spa M DJIEMEHTAPHBIX
qactur”

170

PesepBHbIit ypok. O60011eHNE U

cucTeMaTH3alys 3HaHUH 1o Teme
"JneMeHTh! acTpoduzuku”

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. ®dwuszuka, 11 xmacc/ KaceksroB B.A., OOmecTtBo ¢ OrpaHUYeHHOU
OTBETCTBEHHOCTHIO «/[PODAY; Akninoneproe o6mecTBo «M31aTenbcTBO

«HpOCBCHICHI/Ie»

. ®uzuka, 10 wmacc/ KacbssHoB B.A., OOmiectBO ¢ oOrpaHuyeHHOU
OTBETCTBEHHOCTHIO «[PODA»; AkiinonepHoe odiectBo «M3aaTenbcTBO

«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
®uzuka. YriayOneHHbld ypoBeHb. 10—I11 kmaccel : pabouas mporpamma K

muaun YMK B. A. KacesiHoBa: yueOHO-MeTommueckoe nocodue / B. A.
KacesnoB, U. I'. Bmacopa. —M. : JIpoda

2 ®uzuka. 10 k1. YroyOneHusiii ypoBeHs : yueonuk / B.A. KacesHoB. —
5-¢ u3z., crepeortui. — M. : Jlpoda
3 ®duzuka. 11 k1. Yrinyonenusiid ypoBens : yueOHuk / B.A. KacesiHoB. —

5-e u3n., crepeotutn. — M. :Jllpoda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1 http://nsportal.ru - coruanbHas ceTh paOOTHUKOB 00pa30BaHUSI.



2 http://markx.narod.ru/pic/ - ¢usmka B 1mKoJe.

3 http://festival.1september.ru/articles/ - decTuBanp mnegarornyecKkux HUACH
«OTKPBITBIA YPOK».

4 http://lwww.fizika.ru/ - caiit mis yaurenei GU3UKA U UX YICHUKOB.
5 http://www.physics.ru/ - matepuabl 1o Gpu3uKe.
6 www . ege .edu.ru - uadopmaroHHbIi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomwiekus LIOPoB



