OU3UKA
(6a30BbBIN YPOBEHB)

IOSACHUTEJIBHASA 3AIINCKA

Conepxxanue IIporpamMmbl HampaBieHO Ha ()OPMHPOBAHHE €CTECTBEHHO-
Hay4HOHM KapTHHBI Mupa ydamuxcs: 10—11 xiaccoB mpu o0yueHnu ux pusuxe
Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO MOAXOAA.
IIporpamma cootrBerctByer TpeboBanusimM PI'OC COO K ruraHUpYyEeMbIM
JMYHOCTHBIM, TPEIMETHBIM W METAIllpEAMETHBIM pe3yjbTaTaM oOydeHus, a
TaKKe YYHMTHIBAET HEOOXOIMMOCTh pEallM3aluy MEXKIIPEAMETHBIX CBs3eH
(U3MKM C eCTEeCTBEHHO-HAYYHBIMH Y4YeOHBIMH IpeaMeTamMu. B Hei
OTIPEZICIIAIOTCSl OCHOBHBIE WENH H3Y4YeHHs (HU3MKM Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHus, IUIAHUPYEMblE Pe3yJIbTaThl OCBOCHHUS Kypca (DU3UKU:
JIMYHOCTHBIC, METANPEIMETHBIC, PEAMETHBIC (Ha 0A30BOM YPOBHE).

IIporpamma BKIrO4YaET:

IUIAaHUPYEMBbIe Pe3yJIbTaThl OCBOCHUS Kypca (GU3UKK Ha 6a30BOM YpOBHE, B
TOM 4YHUCJIE IPEAMETHBIC Pe3yJIbTaThI [0 To1aM 00yUYeHUs;

cojepkanue yuaeOHoro npeamera «Pusukay mo rogam o0ydeHus;

IIPUMEPHOE TeMAaTH4eCcKoe IIIIAHUPOBAaHHE C YKa3aHHEM KOJIMYEeCTBa YacoOB Ha
HU3ydeHHe KaXIOH TeMbl M TNPUMEPHOM XapaKTepHUCTUKOM ydeOHOI
NEeSITeIbHOCTH YUAIUXCS, peali3yeMOH U U3yUSHUH 3THX TEM.

IIporpamma MokeT OBITh HCIHOJB30BAaHA YYMTENSIMH KaK OCHOBA IS
cocTaBleHHUs CcBoMX paboumx mnporpamm. IIpm paspabotke paboueit
IporpaMMbl B TEMAaTHYEeCKOM IUIAHUPOBAHMU JIOJKHBI OBITh  YYTEHBI
BO3MOXXHOCTH HCIIOJIb30BaHHS AJIEKTPOHHBIX (LIM(POBBIX) 00pa3oBaTeIbHBIX
pecypcos, SIBIISTIOIIHX CS y4e0HO-METOTNUECKUMHU MaTepHajlaMH
(MyJNBTHMEIUIHBIE TPOTPAMMBbI, JJIEKTPOHHbIE YUeOHMKH W 3aJadHUKH,
3JIEKTPOHHBIE OMOIMOTEKH, BUPTyalbHbIE Ta00paTOPUH, HTPOBBIE IPOTPAMMEL,
KOJUIEKIIMM  LU(PPOBBIX  00pa30oBaTENbHBIX PECYPCOB), PEATM3YIOIMMHU
nupaktuaeckue Bo3MoxkHocT MKT, copepxkaHue KOTOPBIX COOTBETCTBYET
3aKOHOJATEILCTBY 00 00pa3oBaHUU.

[Ipumepnas pabouass mporpamMma HE CKOBBIBA€T TBOPUYECKYIO HMHHITHATHBY
yauTeneil W TpenocTaBiIsieT BO3MOXKHOCTh IS PEATM3alidd  Pa3iIUIHbBIX
METOAMYECKUX MOIXOIOB K OpraHu3amuu oOydeHHs (u3uke MpH yCIOBHH
COXpaHEeHHs 00s3aTeNbHON 4YacTH cojepkaHusd Kypca. KommuecTBo yacoB B
TEMATHYECKOM IUIAHHPOBAaHMHM Ha W3yYeHHE KaXIOW TEMBI SBISETCS
OPHEHTHPOBOYHBIM M MOKET OBITh H3MEHEHO KaK B CTOPOHY YMEHBIIEHHS, TaK
W YBEIWYCHHUS B 3aBHCHMOCTH OT PEaTM3yeMBIX METOJUYECKUX MOAXOIO0B U
YPOBHSI ITOJITOTOBJICHHOCTH YYAIITHXCSI.
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OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

®usnka kak Hayka O HamOosiee OOLIMX 3aKOHaX NPHPOIBI, BBICTyNas B
KauecTBe y4eOHOro MpeaMeTa B INKOJE, BHOCHUT CYIIECTBEHHBIH BKJIAZ B
cucrteMy 3HaHWUE 00 oOkpyxatomeMm wmwupe. LlkombHbI Kypc ¢uznkm —
CHCTEMOOOpa3yIOIMiA JUIi  €CTECTBEHHO-HAy4YHBIX Y4eOHBIX IPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeXKaT B OCHOBE IPOLECCOB M SIBICHHH,
M3ydYacMbIX XUMHEH, OMoJorue, (pusnveckoil reorpadueii U acTpOHOMHEH.
Hcnonbp30BaHWE M aKTHBHOE INMpPUMEHEHHE (DMU3UUECKMX 3HAHUI ONpesenseT
XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJOIMH B cepe IHEpreTHKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, IOJIy4eHHs] HOBbIX MaTEPUAJIOB C 3aJaHHBIMU
cBoWicTBaMM U Op. M3yueHume (U3UKM BHOCHT OCHOBHOI BKJaJ B
(opMHpOBaHHE E€CTECTBEHHO-HAy4YHOW KAapTUHBI MHUpa y4allUXcs, B
(dbopMmupoBaHHME yMEHHMH TNPUMEHATh HAYYHBIH METOZ IO3HAHMS IPH
BBITIOJTHEHUH UMH yueOHBIX UCCIICAOBAHUI.

B ocHOBy kypca (Qu3MKH CpemHEHl IIKOJIBI MOJIOKEH PsiJl HICH, KOTOpbIe
MO>KHO pacCMaTPUBATh KAaK IPUHIUIIBI €I0 IIOCTPOCHHUS.

Hoesa uyenocmunocmu. B coOTBETCTBUU C HEW KypC SBJISETCS JIOTUYECKHU
3aBEepIIEHHBIM, OH COJEPKUT MaTepHal U3 BCEX pa3fenioB (U3UKH, BKIIOYAET
KaK BOTIPOCHI KJIACCUYECKOH, TaK ¥ COBPEMEHHOM (PHU3UKH.

Hoes zenepanusayuu. B cooTBeTcTBUHM C Heil marepman Kypca (u3muku
00beaMHEH BOKpYr (usnueckux Tteopuil. Bemymmm B Kypce sBIsieTCs
(hopMupoBaHHE MPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE
U 1OoJIe€.

Hoesn zymanumapuzayuu. EE peannsanus NPEANoNaracT UCIOIb30BaHUE
TYMaHUTapHOTO TIOTEHNIHana (QU3MYECKOW HAyKH, OCMBICICHHE CBS3U
pa3Butusi pU3MKK C pa3BUTHEM OOIIECTBA, & TAKKE C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH U 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoesn npuxnaonoit nanpaenennocmu. Kypc ¢usukn mnpegmonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKHX M TEXHOJIOTMYECKHUX
MIPWIOKEHUN U3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »3Ixonozuzayuu peanusyercs IOCPEICTBOM BBEIECHUS 3JIEMEHTOB
COJIEPXKAaHUA, TOCBSMIEHHBIX JKOJOTMYECKHM Ipo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke 00CyKACHUS
npobjeM  paloOHAIPHOTO  TPUPOJONONB30BAHUA M DKOJOTHMYECKOU
6e30MmacHOCTH.

CTepXHEBBIMH 3JIEMEHTaMU Kypca (DHM3WKHM CpeIHEW IIKOJBI SBISIOTCS
¢usnueckne Teopun  (POpMHpPOBAHHE TPEACTABICHHH O  CTPYKType
MOCTPOeHHSI (U3UIECKOH TEOpuH, poiHu (YHAAMEHTAIbHBIX 3aKOHOB H



NPUHIUIIOB B COBPEMCHHBIX TIPCACTABJICHUSIX O MPUPOJE,  TPaHUIAX
MPUMEHUMOCTHA TEOPHUH, I ONMUCAHUS CCTCCTBCHHO-HAYYHBIX SBJICHUN U
MIPOLIECCOB).

CucTeMHO-IeATEeNFHOCTHBIH MOAX0A B Kypce (DU3MKU peau3yeTcsl MpexIie
BCEro 3a CYET OpPraHU3alMK HKCIIEPUMEHTAJIBHON JESTENIFHOCTH 00yYalomnXCs.
Jnst  Ga3oBoro ypoBHS Kypca (H3UKH— 3TO MCHOJIB30BAaHUE CHUCTEMBI
(hpOHTATBHBIX KPATKOBPEMCHHBIX JKCIIEPUMEHTOB M JIaDOpPAaTOPHBIX pPadoT,
KOTOpBIC B TIporpamMMe OOBCOMHEHBI B OOLIMI CIUCOK YYCHHYCCKUX
NpaKTUYeCKuX paboT. BelieneHne B yka3aHHOM IepeyHe 1abopaTopHbIX pador,
MPOBOAUMBIX JUIi KOHTPOJS U OLCHKH, OCYIIECTBISCTCS YYaCTHUKAMH
00pa3oBaTeNbHOTO  Ipoliecca HCXOAs W3  OCOOCHHOCTEH TeMaTHYecKoro
TUIAaHUPOBAHUSI U OCHalleHus kaOuuera ¢usuku. Ilpu 3TOM OOecreunBaeTcs
OBJIaICHHUEC 06y‘laIOH_[I/IMI/ICH YMEHUAMU TPOBOAUTH KOCBCHHBLIC U3MEPCHUA,
HUCccCiaea0BaHUA 3aBUCUMOCTEN (bI/I3I/ILIeCKI/IX BCJIMYUH U MMOCTAHOBKY OIILITOB IIO
MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHHE YACTACTCA PCIICHUIO paC‘-IéTHI)IX U KAa4YCCTBCHHBIX
3ajJa4. HpI/I 3TOM I paC‘-IéTHI)IX 3a7a4 MPUOPUTETOM ABJIAIOTCA 3aJadu C
SIBHO 3aJJaHHOW (hPU3NUECKOI MOZENBIO, MO3BOJISIOIIUE IPUMEHSTh N3yUYCHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO paslelia Kypca, Tak U WHTErPHPYs
3HaHUA U3 PpasHbIX pa3naciioB. Z[J'IH Ka4Y€CTBCHHBIX 3ala4 MNPUOPUTECTOM
SBJISIIOTCSL 3allaHusl Ha OOBSICHEHHWE TNPOTEKaHUsl (PU3MYECKUX SIBICHHH U
MPOLIECCOB B OKPY’KAIOLIEH KH3HHU, TpeOyrolre BpIoopa Gpu3ndeckon Moenu
JJIA CUTYyallu IPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTeEpa.

B cootBerctBmm ¢ TpeboBanmsiMu PI'OC COO k MaTepHaabHO-
TEXHUYECKOMY OOecledeHnI0 y4eOHOTo mporecca 0a30BBId ypOBEHb Kypca
(u3MKKM B cpemHEed MIKoJe MODKeH H3ydaThCsl B YCIOBUSAX MPEAMETHOTO
KabuHera (U3MKH WINA B YCIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MpEAMETOB
€CTEeCTBEHHO-HAY4HOI'0 IMKJIa. B kabuHere (U3UKM JODKHO  OBITH
HEoOX0IuMOoe J1abopaTopHoe 000pYyIOBaHUE JJIsl BBIIIOJHECHUS yKAa3aHHBIX B
NporpaMMe Y4eHMYEeCKHMX IPAKTHUECKHX pabdOT ¥  JEMOHCTPAalMOHHOE
obopynoBaHue.

JlemoHcTpanmoHHOEe 00OpyAoBaHuE (QOPMHUPYETCSI B COOTBETCTBUU C
IIPUHIIUTIOM MHUHHUMAaIbHOH JOCTATOYHOCTH U oOecrieunBaeT TIOCTAaHOBKY
MEPEUYUCICHHBIX B MMPOrpaMME€ KIFOYEBBIX )ICMOHCTpaL[I/Iﬁ JUIsT UCCIICIOBAHUA
N3y4a€MbIX SBJIEHUH U IpouecCcoB, SMIHUPUYECKUX U (byH]laMeHTaJ'[BHBIX
3aKOHOB, X TCXHHYCCKUX HpHMeHeHHﬁ.

JlaGopatopHoe oOopyaoBaHWE I YUYEHHYECKHX MPAKTHYECKHX padoT
dhopmupyeTcs B BHJIE TEMATHYECKUX KOMIUIEKTOB U 00€CTIeunBaeTCs B pacuére
OJIHOTO KOMILJIEKTAa Ha JBYX OOydJarommxcs. TeMaTHuecKne KOMIUIEKTHI
ab0paTOpPHOTO 0OOPYJOBAHUS JTOJDKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
WCIIOIb30BaHUH aHAJIOTOBBIX U IH(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTENFHBIX CHCTEM B BHUJIE I (POBEIX TaOOPATOPHIA.



OEJU N3YYEHUSA YYEBHOTI O ITPEJIMETA «®PU3UKA»

OCHOBHBIMH LIEJISIMH U3Y4EHUs! (PU3UKH B 00II[eM 00pa30BaHHU SBISIFOTCS:

— ¢opMupoBaHHEe HWHTEpeca W CTpPEMJICHHs OOYYalOUMXCS K HaydHOMY
U3yYEHHUIO MPUPOABI, Pa3BUTHE HUX WHTEIIEKTyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

— pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJIe MO3HaHUA U (OPMHUPOBAHHE
HCCIIEI0BATEIHCKOTO OTHOIICHHUS K OKPYIKAIOIIUM SIBIICHHSIM;

— (opMupOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJsIbTaTa U3y4eHHUsI OCHOB
CTPOEHHMSI MaTepUH U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

— ¢opMupoBaHUe yMEHHH OOBSICHATH SIBJICHUS C  HCIOJIb30BaHUEM
(u3MYEeCKUX 3HAHUH U HayYHBIX JI0OKAa3aTEIIbCTB;

— ¢opMupOBaHUE MPEICTaBICHUH O Ponu (GU3MKH Ul Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JocTmkenne 3TuX Leneil obecreunBaeTcs pelieHneM CeIyomuX 3a1ad B
npolecce u3ydeHus Kypca GU3MKK Ha YPOBHE CpellHero oo1ero oopa3oBaHus:
— IpHOOpETeHne CUCTEMbI 3HaHUH 00 00UIMX PU3NYECKHX 3aKOHOMEPHOCTSIX,

3aKOHAaX, TEOPHAX, BKJIIOYAs MEXaHHUKY, MOJECKYJSIPHYI0 (QHU3HKY,
ANIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M SJIEMEHTHI aCTPO(DUIUKH;

— ¢opMupoBaHHe yMEHHUIl TPUMEHATh TEOPETHUECKHE 3HAHHUS  JUIA
0oObsCHEHUs] (U3MYECKUX SIBICHMH B TPUPOAEC M ISl TPUHATHS
IIPAKTUYECKUX PELIEHUI B IOBCEAHEBHOM XKU3HY;

— OCBOEHHME CIIOCOOOB pEIICHHS PA3MUYHBIX 3a7ad C SBHO 3aJaHHOM
¢u3ndeckoil Mopenplo, 3agad, IOAPA3yMEBAIOIIMX CAMOCTOSTEIBHOE
co3zanue (U3NIECKON MOIENH, a/IeKBaTHON YCIOBHIM 3aa4H;

— MOHMMaHue (U3WYECKUX OCHOB WM TPHHIMIOB [EHCTBHSA TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTHYECKUX MPOIIECCOB, MX BISHUS Ha OKPY’KAIOIIyIO
cpeny;

— OBJIQJICHHE METOAAMU CaMOCTOSATENFHOTO IIAHWPOBAHHUS M TPOBEICHUS
(hM3MYEeCKUX SKCIEPUMEHTOB, aHaJN3a M HMHTEPIIpeTaniu HHPOPMAaINH,
OTIpe/IeNIeHHs] TOCTOBEPHOCTH ITOJyYSHHOTO Pe3yJIbTaTa;

— CO3JJaHUE YCJIOBUM JJIl Pa3BUTHUS YMEHUN IPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPUYECKOH 1€ATENBHOCTH.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYHEBHOM
IITAHE



B cootBerctein ¢ @I'OC COO ¢usnka siBisieTcst 00513aTeIbHBIM IIPEAMETOM
Ha ypOBHe cpegHero oOmero obOpasoBaHus. JlaHHas — mporpamma
npeaycMaTpUBACT U3yueHHe (U3UKK Ha 6a30BOM ypoBHE B 00bEéMe 136 u 3a nBa
roga oOyuenuss mo 24 B Hememo B 10 um 1l knaccax. B Temarnueckom
mianupoBanuu it 10 u 11 xiaccoB mpearnonararoTcsi pe3epB BpeMEHH,
KOTOpBI y4UTelIb MOXKET WCIONB30BaTh IO CBOEMY YCMOTPEHHIO, H
MOBTOPUTENLHO-0000IAIOIIHIE YPOKH.

JIrobast pabouast mporpamMma JIOJDKHA IIOJIHOCTBIO BKIJIIOYATh B ceOs
COJIepKaHUE TaHHOI MPOrpaMMBl.

B ormenpHBIX ciydasx Kypc ¢u3HKH 0a30BOTO YPOBHSI MOXKET W3y4aThCs
B 00béMe 204 u 3a nBa rozna oOyuenus (3 u B Heaemo B 10 u 11 kiaccax). B
3TOM clly4yae yBeJIHuuBaeTcsa He MeHee 4eM 710 20 4 pe3epBHOE BpeMs, KOTopoe
UCTIONB3YETCs yUuTeaeM Jyis
M3Y4YEHUs BONPOCOB, TECHO CBS3aHHBIX C BBIOPaHHBIM NpoduiieM 00yueHus, 1
yBEIMYHBAETCs y4eOHasi Harpy3Ka, OTBOIMMas Ha
M3y4YCHUE MEXaHWKH, MOJICKYJSIPHON (U3MKH U 3JIEKTPOAMHAMHUKH, 33 CHET
pacimpeHus Yucia J1abopaTopHBIX paboT MCCIeNOBaTEIbCKOTO Xapakrepa U
YPOKOB pelIeHHs KaueCTBEHHBIX U pacu€THBIX 3ajad.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O
INPEIMETA «®U3UKA» HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUS (BA3OBbII1 YPOBEHbD)

OcBoenue y4yebHoro npenmera «®usuka» Ha YpOBHE CpEIHEro oOIIero
obpa3zoBanusi (0a30BBIi ypOBEHB) JIOJDKHO OOecreynBaTh JTOCTHXKEHUE
CJICAYIOIINX JIMYHOCTHBIX, METANPEAMETHBIX u MPEAMETHBIX
00pa30BaTeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3VYJIbTATHI

I'pasxcoanckoe eocnumanue:

— c(OPMHPOBAHHOCTh  TPAKIAHCKOM  IMO3WIMHM  OOydJaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHUICKOT0 00IIEeCTBa;

— TNPUHATHE TPAAWIHOHHBIX OOIIEYETIOBEYECKHX T'YMAHHCTHUECKHUX W
JIEMOKPATHIECKUX [IEHHOCTEH;

— TOTOBHOCTBH BECTH COBMECTHYIO JEATEIFHOCTh B MHTEpECaX TPa’kAaHCKOTO
olmrecTBa, yYacTBOBaTh B CAMOYINPABICHWH B IIKOJIE H JETCKO-
FOHOIIIECKHIX OpTraHU3aIusiX;

— yMEHHEe  B3aUMOJCWCTBOBATH C  COLMAIBPHBIMH  HWHCTUTYTaMH B
COOTBETCTBHH C X QYHKIUSIMH U HA3HAUCHHUEM;

— TOTOBHOCTb K T'YMAHUTAapHO! U BOJOHTEPCKOM NEATENBHOCTH.

Ilampuomuueckoe gocnumanue:
— chopMHupoBaHHOCTH poccuiickon TpaXkIaHCKOM HUJIEHTUYHOCTH,



NaTproTU3Ma;

— IIEHHOCTHOE OTHOULIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM; JOCTHKEHHUSIM
POCCHICKHX y4€HBIX B 001aCTH PU3UKK U TEXHHKE.

Jlyxoeno-npascmeennoe gocnumanue:

— c(opMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO TIOBEICHUS;

— CII0OCOOHOCThH OLIEHMBATh CHTYAllMIO M NMPUHUMAaTh OCO3HAHHBIC PELICHUS,
OPHEHTHPYSCh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHCIIE B JICATEIILHOCTH YUEHOTO;

— OCO3HaHHeE JMYHOTO BKJIA/Ia B IOCTPOCHHE YCTOHYMBOTO Oy IyILETO.
Acmemuueckoe eocnumanue:

— OCTETUYECKOE OTHOIIEHHE K MHUpY, BKJIIOYash OCTETHKY HAy4YHOTO
TBOPYECTBA, NPUCYILEro HU3NUECKOIl HayKe.

Tpyooeoe eocnumanue:

— MHTepec K pasiMuHbIM cdepaM NpodhecCHOHATBHOM NeSTeNIbHOCTH, B TOM
YHClie CBA3aHHBIM C (U3MKOM W TEXHHKOH, YMEHHE COBepLIaTh
OCO3HaHHBIH BHIOOp Oynylueil npodeccuu n peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC I1JIAHBI;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpPa30BaHHIO B
obnactu GpU3MKK HA IPOTSHKEHUH BCEHl KHU3HU.

Okonozuueckoe eocnumanue:

— c(opMHPOBAaHHOCTh IKOJOTUYECKOH KYJIBTYpPbI, OCO3HAaHHE II00aJBHOTO
XapakTepa 3KOJIOTHYECKUX PodIieM;

— IUIAaHUPOBAHME W OCYLIECTBJIEHUE JACHCTBUN B OKpYyXKarolled cpeae Ha
OCHOBE 3HaHUS eIl YCTOIYMBOTO Pa3BUTHsI YEJIOBEUECTBA;

— paCHiMp€HUEC OIbIiTa ACATCIBHOCTU JKOJIOTUUECKOH HalpaBJICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHNUH 10 (PU3MKE.

Ilennocmu HayuHo20 NO3HAHUA:

— c(opMHPOBaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NUECKON HAYKH;

— OCO3HaHHE IEHHOCTH HAYYHOW [esTeNIbHOCTH, TOTOBHOCTh B Mpolecce
M3y4deHus (HU3MKH OCYIIECTBIATh MHPOCKTHYIO U HCCIIENOBATEIbCKYIO
JACATCIBHOCTh HHAUBUAYAJIBHO U B TPYIIIIC.

B npouecce nocTuKEHNUs TUUHOCTHBIX PE3YJIBTaTOB OCBOEHUS MPOTrpPaMMBbl
cpemHero  obmiero  oOpazoBaHuss 1o  Qu3uke |y  oOydarommxcs

COBEPUICHCTBYETCSI  OMOYUOHANbHLIL — UHMELIEKn,  TPEANoNaralonni
c(hopMHPOBAHHOCTE:
— CcamMoco3HaHus,  BKIIOYAIOIIEr0  CIIOCOOHOCTh  IIOHMMATh  CBOE

SMOIMOHAIFHOE COCTOSIHWE, BHJCTh HAINIPABICHUS Pa3BUTHSA COOCTBEHHOM
SMOIMOHAIEHON Ceprl, OBITh YBEPEHHBIM B ce0e;

— camopezynupo6anus, BKIIOYAIOMIEr0 CaMOKOHTPONb, yMEHHE HMPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEAEHHE, CIIOCOOHOCTHh aJalTHpPOBAaTBHCA K
SMOIMOHAIBHBIM HM3MEHEHUSIM M TPOSBIATH TMOKOCTb, OBITH OTKPBITHIM



HOBOMY;
BHYmMpenHel MOmueayuu, BKIIOYAIOIIEH CTpeMIICHHE K JOCTIKEHUIO LIeNTN
U yCIeXy, ONTHMHU3M, HHAIIUATHBHOCTh, YMEHHUE NICHCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEI;

omMnamuy, BKIOYAOUIed CIIOCOOHOCTh  IOHUMATh  SMOIMOHAIBHOE
COCTOSIHUC JIPYTHX, VYHTBHIBATH €r0 MpPH OCYINCCTBICHHH OOIICHUS,
CHOCOOHOCTH K COUYBCTBHIO U CONCPEIKUBAHUIO;

COYUANbHBIX ~ HABLIKOG,  BKIIOYAIOUIMX  CIIOCOOHOCTH  BBICTPauBaTh
OTHOIICHHS C JPYTUMH JIIOJbMH, 3a00THTHCS, MPOSBISATH HHTEPEC H
paspemath KOH(IUKTHIL.

METAIIPEAMETHBIE PE3YJIbTATHI

yHI/IBepcaﬂbHBIe NMO3HABAaTeEbHbIE 1eHCTBUA

bazoevie nozuueckue oeiicmeus:

CaMOCTOSATENIFHO ~ (POPMYJIMPOBaTh W  aKTYaIM3HPOBaTh  MpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEeNeNATh IEN JACATCIFHOCTH, 3a/aBaTh MapaMeTPhl W KPUTCPHUH WX
JIOCTUKCHUS,

BEISIBIITH  3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBACMBIX
(hM3NYECKHX SBIICHUAX;

pa3pabarTbIBaTh IUIAH PEIICHHUS MPOOJIEMBI ¢ YIETOM aHAIN3a MMEIOIITHXCS
MaTepHaJbHBIX U HeMaTepPUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBEI B  JIEATEIBHOCTH, OIICHUBATH COOTBETCTBHUE
Pe3yIbTATOB LEJSAM, OLCHUBATH PUCKH ITOCICACTBUHN e TSIFHOCTH,
KOOPAWHUPOBATh W  BBIIOJHATH pPabOTy B YCIOBHAX pEalbHOTO,
BHPTYaJIbHOTO 1 KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIUICHHE TIPH PEIICHUH KIU3HEHHBIX IPOOIIEM.
bazoevle uccneooeamensckue oelicmeusn:

BJIAJCTh HAYYHOH TCPMHUHOJIOTHEH, KIFOUEBBIMU MOHITHAMH U METOIAMHU
(usnueckoii HayKwy;

BIAICTh  HAaBBIKAMU  yYEOHO-HCCIICJIOBATEIILCKOM M MPOCKTHOM
JESTETbHOCTH B 00JACTH (PU3UKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCIFHOMY IIOMCKY METOAOB pEHICHHs 3afad  (hU3UIECKOro
coJiep KaHusl, IPUMEHEHUIO Pa3IMYHBIX METOJOB MMO3HAHUS;

BJIaJIETh BHUJAMHU JAESTEIbHOCTH IO TMOJYYEHHIO HOBOTO 3HaHUS, €ro
HMHTEPIPETALNH, TIPeOOPa30BAHHUIO U IIPUMEHECHHIO B Pa3IMYHBIX YICOHBIX
CUTyallusX, B TOM YHUCIIC MPH CO3JaHUU yUYEOHBIX MPOCKTOB B 00JACTH
¢busnKy;

BBISIBJISITH MPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyalu3UpOBaTh 3ajauvy,
BBIIBUTATh THUIOTE3Y €€ pelleHHs, HaXOAUTh apryMEHTBl  JJis
JIOKa3aTeNbCTBA CBOMX YTBEP)KICHHI, 3ajaBaTh MapaMmeTpbl U KpUTEpUU



peLIeHus;

— aHAIM3UPOBATh IIOJYYEHHbIE B XOJE pEIICHUS 3alaudl pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCJIOBUSIX;

— cTaBUTh W (OPMYJIHPOBaTh COOCTBEHHBIE 3aJauydl B 0Opa3oBaTeIbHOU
JIeITENIbHOCTH, B TOM YHCJIE TIPH U3YUEHUH (PU3UKH;

— J1aBaTh OLICHKY HOBBIM CHUTYAIlHsIM, OLICHUBATh NPUOOPETEHHBIN OMBIT;

— YMeTh TIEepEHOCHTh 3HaHHMs 1O (HU3MKEe B MpPaKTHYECKylo 00nacTb
KHU3HEACSATEIBHOCTH;

— YMeTb UHTETPHPOBATh 3HAHUS U3 Pa3HBIX NIPEJAMETHBIX 00nacTei;

— BBLIBUTATh HOBBIC MJEH, IIpEIaraTh OPUrHHAIBHBIE ITOJXO0JIbl U PEIICHHS;
CTaBUThb HpO6J’IeMLI 1 3aJ1a4y, JOIYCKAroUIUE albTCPHATUBHBIC PCIICHUS.

Paboma c ungpopmayueii:

— BIIAJIETh HABBIKAMH ITOJIy4ESHUS] MHPOPMAIMU (PU3UIECKOT0 COACPIKAHUS U3
HNCTOYHHUKOB pa3HbIX THUIIOB, CAMOCTOATCIBHO OCYHMICCTBIATh IIOHUCK,
aHaJIM3, CHUCTEMATH3alMI0 M HMHTEpIpeTanuio MHGOPMALMH pa3InYHBIX
BUJIOB U (hopM IpezcTaBiieHus;

— OILICHUBATH JIOCTOBEPHOCTh HH(OpMALIUH;

— HUCIIOJIB30BaThb CpEACTBaA I/IH(i)OpMaHI/IOHHLIX U KOMMYHHKAIIMUOHHBIX
TEXHOJIOTUH B PEUHICHNUH KOTrHUTHBHBIX, KOMMYHUKATHUBHBIX )41
OpraHM3allMOHHBIX 33Ja4 C COOJIIOICHHMEM TpeOOBaHUI HPrOHOMUKH,
TEXHUKH O€301aCHOCTH, TUTHEHBI, PecypcocOepex eHus, IMpPaBOBBIX U
3TUYECKUX HOPM, HOPM HH(POPMAIMOHHON 06€30IacHOCTH;

— co31aBaTh TEKCThI (DU3UUECKOTO COJEPXKAHHS B Pa3IM4YHBIX (opMaTax c
yu€ToM Ha3HaueHHss HMHGOpPMAalUKM M 1EIEeBOW ayIUTOpUH, BHIOUpAs
ONTHMANILHYIO (pOPMY TPENICTABICHHS U BU3yaIH3al1H.

YHusepcajabHble KOMMYHHKATHBHBIE ICHCTBUSA

Obwenue:

— OCYUIECTBJISITh OOLeHME Ha Yypokax (GU3MKM W BO BHEYPOYHOIi
JIeSITeIbHOCTH;

— pacro3HaBaTh TMPEIIOCHUIKA KOH(IMKTHBIX CHTyalMid ¥ CMSAr4aTh
KOH(ITUKTHI;

— pa3BEPHYTO U JIOTMYHO M3J1araTb CBOIO TOUKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.
CoemecmHas 0eamenbHoCHb:

— TOHMMATh U UCII0JIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUIYAJIbHON
paboTsr;

— BBIOMpaTh TEMATUKY U METOABl COBMECTHBIX JEHCTBUI C yU4ETOM OOIINX
WHTEPECOB U BO3MOKHOCTEH Ka)KJJOTO YJieHa KOJJIEKTUBA;

— TIpPUHUMATh 1€JIM COBMECTHOM JI€SITEIIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUA 1O €€ MJOCTIKEHHUIO: COCTABJIATH IUJIaH



JIEWCTBHH, pacrpelessiTh POJIH ¢ YIETOM MHEHHH YYaCTHUKOB, 00CYXIaTh
pe3yIbTaThl COBMECTHOI palboThI;

— OLIEHUBaTh KauyecTBO CBOET0 BKJIaJa M KaXkKJOr0 YYacTHMKAa KOMAaHIBI B
o01IMii pe3yabTaT 1o pa3padOTaHHBIM KPUTEPHUSIM;

— @IpeasaraTh HOBBIE IPOEKTHI, OLEHMBATh HJIEU C IO3ULIUU HOBH3HBI,
OPUTHUHAJILHOCTH, IPAKTUYECKOI 3HAYMMOCTH;

— OCYILECTBIATh IMO3UTHBHOE CTPATErMYecKoe IIOBEACHUE B Pa3IMUHBIX
CHUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOPAKEHHE, OBITH MHUIIMATHBHBIM.

YHuBepcajJbHble peryJasiTUBHbIE AeiicTBUS

Camoopzanusayus:

— CaMOCTOSTEIBHO OCYLIECTBIISATh M03HABATEIBHYIO ACATEIBHOCTh B 001aCTH
(U3MKKM U aCTPOHOMUH, BBISBIATH NMPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a1aUH,

— CaMOCTOATENIBHO COCTABIATH IUIAH PEIICHUS PACYETHBIX M KadyeCTBEHHBIX
3aJay, IUIaH BBIMOJHEHUs MPAaKTHYECKOH pabdOThl C Y4ETOM HMMEIOLIUXCS
peCcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAMOYUTCHHIA;

— JaBaTh OLICHKY HOBBIM CUTYAaIlHsIM;

— pacHIMpsTh PaMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHH;

— JienaTh OCO3HAHHBIA BBIOOP, ApryMEHTHPOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 3a pEIlICHHE;

— OIIEHUBATh MPUOOPETEHHBIH ONBIT;

— crnoco0CcTBOBaTh (OPMUPOBAHUIO UM TIPOSIBICHHIO IPYAUIMH B 00NacTu
(hM3MKH, TOCTOSHHO NOBBINIATH CBOM 00pa3oBaTeNbHBIM W KyJIbTYPHBIH
YPOBEHb.

Camoxkonmponn:

— JaBaTh OICHKY HOBBIM CHUTYAIlUsIM, BHOCHUTb KOPPEKTHUBHI B IATEIHHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIENIAM;

— BJAJeTh HABBIKAMU II03HABAaTEIbHON pe(UeKCHH KaK  OCO3HAHUS
COBEpPIIACMBIX JEHCTBUI M MBICIUTENBHBIX MPOIECCOB, HX PE3yIbTATOB H
OCHOBAHMH; HCIIONB30BaTh MPUEMBI Pe(ICKCHH I OLEHKH CHTYallWH,
BEIOOpa BEPHOTO PEIICHHS;

— yMeTh OICHWBAaTh PUCKH M CBOEBPEMEHHO NPHHHUMAThH PEIICHHUS 0 HX
CHIDKEHHIO;

— NPUHUMATh MOTHBBI W apryMEHTHl IPYTUX TPH aHAIN3€ pPe3yJIbTaTOB
JIeSITETIbHOCTH.

Ilpunamue ceon u opyzux:

— TPUHUMATH ce0s1, TOHNMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

— IPUHUMATh MOTHBBI W apryMEHTHl IPYTUX TPH aHAIN3E Pe3yJIbTaTOB
JIeSITETTbHOCTH;

— TpU3HABATh CBOE MPABO U MIPABO IPYTHX HA OMIHOKH.



TIPEAMETHBIE PE3YJIbTATEI
10 x1acc

B mporiecce uzydenus kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce y4eHUK

HaY4YUTCS:

— JIEMOHCTPUPOBATh Ha MPUMEPax pojib U MecTO (GpU3MKH B (OPMUPOBAHUU
COBpPEMEHHOW Hay4HOH KapTUHBI MUpA, B PA3BUTHH COBPEMEHHOI TEXHUKU
U TEXHOJIOTUH, B MPAaKTUYECKOH JesTeNbHOCTH JII0eH;

— YYMTHIBaTh T'PaHHUIBl NPUMEHEHUS M3YyYCHHBIX (U3MYECKHX MOJIEIeH:
MarepuaigbHas TOYKa, WHEpUUalbHAs cUcTeMa oOTcuéra, abCOJIIOTHO
TBEPJIOE TENO, HICAIBHBIH Tra3; MOJEIU CTPOSHHS Ta30B, >KUAKOCTEH U
TBEPABIX TEJI, TOUCUHBIH JEKTPUUECKUH 3apsi/ PU PelIeHNH (HU3NUECKUX
3a/1a4;

— pacno3HaBaTh (U3UUECKUE SBJICHUS (IPOIECChI) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYISIPHO-KHUHETHYECKON Teopuu
CTPOEHHS  BeIlecTBAa W  DJJIEKTPOJMHAMUKHM:  pPAaBHOMEpPHOE U
PaBHOYCKOpEHHOE NPSMOJIMHEHHOE ABHKECHUE, CBOOOAHOE MajieHUue Tel,
JBIDKEHHE 110 OKPY)KHOCTH, MHEPIMs, B3auMojeicTBue Tei; auddysus,
OpOyHOBCKOE [BIDKEHHE, CTPOCHHE IKHIKOCTeH | TBEPIBIX Tell,
u3MeHeHne o0bEMa Tel NpPU HarpeBaHuHM (OXJAXKAEHHH), TEIUIOBOE
paBHOBecHe, HCIapeHHe, KOHJEHCAIWs, IUIaBJICHHE, KPUCTAJUIM3alus,
KHWIIEHNE, BIAXXHOCTh BO3AyXa, IMOBBINICHHE MAaBICHHUS Ta3a IpPH €ro
HarpeBaHUH B 3aKPBITOM COCYJE, CBSI3b MEXAY IMapaMeTpaMu COCTOSHHS
raza B H30IpoOLECCax; JJIEKTpU3alus Tell, B3aUMOJCHCTBHUE 3apsJOB,
JJIeKTpUYecKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHUMHYECKOE,
MarHuTHOE JIeHCTBUSA TOKA,

— ONKCBIBATh MEXaHUYECKOE JIBU)KEHHE, UCTIONB3Ys (HU3NUECKHE BETHMYHHBI:
KOOp/AMHATA, MyTh, IEpEMEIeHHEe, CKOPOCTh, YCKOpEHHE, Macca Tea,
CWJIa, MMITYJIbC TeJla, KWHETH4YecKas JHeprus, NOTeHIHaJbHAas IHEPTus,
MexaHHueckass paboTa, MeXaHWYecKas MOIIHOCTh; TIPH OMHCAHHUH
NPaBWJIbHO TPAKTOBaTh (PM3MYECKUI CMBICI HCIIOJIB3YEMbIX BEIMYHMH, X
0003HAYCHNA ¥ EOUHMIBI, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOLINE IAHHYIO
(hM3NYECKYI0 BEIMYMHY C IPYTHMHU BEIMIHHAMI;

— ONHMCHIBAaTh U3YYEHHBIE TEIUIOBBIE CBOWCTBA TN U TEIUIOBHIE
SIBIICHHS, FICTIONB3YsI (pr3MUecKie BeIMYMHbL: JaBICHUE ra3a, TeMIeparypa,
CpenHssI KHHETHYecKas »JHEeprus XaoTHYECKOTO JBHKECHHS MOJEKYII,
CPEeIHEKBAIpaTUYHAS  CKOPOCTH  MOJIEKYJd, KOJIHYECTBO  TEIUIOTHI,
BHYTpPEHHSs dHepTHs, pabora rasa, Kod(d-(QUIMEHT MOJIE3HOTO NEHCTBUS
TEIUIOBOTO JBUTATENS; IPH OMICAHUH MPABIIIFHO TPAKTOBAThH (DU3UIECKUIT
CMBICIT UCTIONIb3yEeMBIX BEIMYMH, UX O0O3HAYCHHS M €IWHUILI, HAXOJIUTh
(hopMyJIBI, CBS3BIBAIOIINE NAHHYIO (U3MUECKYIO BEIHYUHY C APYTUMH
BEJIMYMHAM;



— ONUCHIBATh HU3Y4YEHHbIE JNEKTPUUECKUE CBOICTBa BEILECTBA,
9JIEKTPUYECKUE SIBIACHUSA (TPOLECCH) U DIIEKTPUYECKYIO MPOBOAUMOCTH
Pa3IMYHBIX CpPEM, HUCIONB3YS (PUIUUCCKUC BEIHYUHBL: SJICKTPUUCCKUN
3apsl, MIEKTPUUECKOE M0JIe, HAPSHKEHHOCTD TMOJIs, MOTEHIMA, Pa3HOCTh
MOTEHLIMATOB, CHJIa TOKa, JJEKTPUUECKOE HAIpsDKEHHE, DJIEKTPUUYECKOe
compotusiieHue, JJIC, paboTa TOKa; TNPU OMHCAHUH MPABUILHO
TPaKTOBATh (PU3MUYCCKHUI CMBICT MCIIOB3YEMBIX BEIHMUYUH, UX 0003HAUYCHUS
U CAMHUIBI; YKA3bIBaTh (DOPMYIIBI, CBA3BIBAIOIIUC JAHHYIO (PH3HUYCCKYIO
BEJIMYMHY C IPYTUMH BETUUHMHAMU;

— aHaATU3UPOBATh (PU3MICCKHE MPOICCCHI U SBJICHUS, HCIIONB3Ys (PU3HMUCCKUC
3aKOHbl W TMPUHLUIIBL: 3aKOH BcemupHoro tsarorenusd, I, II u Il 3akoHbI
HeroToHa, 3aK0H COXpaHEHHUS] MEXaHUUYECKOW SHEPTUH, 3aKOH COXPaHEHUS
UMIyJIbCA, TPHUHLIUI CYNEPINO3UIMU CWJI, TPUHIUI PABHOMPABH
WHEPLIHATBHBIX CUCTEM OTCYETA; MOJEKYISIPHO-KHHETUYECKYIO TEOPHUIO
CTPOEHUS BEIeCTBA, Ta30Bble 3aKOHBI, CBSI3b CpPEOHEH KUHETHYECKOMH
SHEPIUU TEIUIOBOTO ABIDKCHHS MOJIEKYJ ¢ abCONIIOTHON TeMIepaTypoi,
MEepBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHHUS DJIEKTPHYECKOTO
3apsana, 3akoH Kysona, 3akoH Owma, 3aKOHBI MOCIEJOBATEIHLHOTO U
MapajuIeIbHOTO COEAMHEHUs MPOBOAHHUKOB, 3akoH JDkoyns—IJlenna; npu
3TOM pa3jinyarh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYCCKOE
BBIPOKECHUE U YCJIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHAMOCTH;

— OOBACHATH OCHOBHBIE TIPUHIMIBI JIEHCTBUS MallWH, MPUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pasznuyaTh YCJIOBHS WX  0€30mMacHOTO
WCIIOJIb30BaHUs B TIOBCETHEBHOM JKU3HU;

— BBINOJIHATh DKCIICPUMEHTHI [0 HCCIICAOBAHHIO (DHU3UUCCKUX SIBICHUN U
MIPOIIECCOB C MCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUM: TPU 3TOM
dhopmyupoBaTh TPOOIEMy/3alady W THIIOTE3y YYEOHOrO AKCIIECPUMEHTA;
coOMpaTh YCTAHOBKY M3 MPEIOKCHHOIO 000PY/I0BAHMS; IPOBOIUTE OMBIT U
(hopMyITHpOBATH BBIBOJIBI,

— OCYIIECTBJIATh NPSMBIE U KOCBEHHbIE U3MEpEeHHs] (HU3NYECKUX BEIHUWH;
MIPU 3TOM BBIOMPATh ONTHMAIBHBIM CIIOCOO M3MEPEHUS W HCIOIb30BATh
M3BECTHBIE METO/BI OLIEHKH [TOTPEIIHOCTEH N3MEPEHU;

— HCCIENOBaTh  3aBUCHMOCTH  MEXIy  (QU3NYECKUMHU  BEITUYMHAMU
C UCTIOJIB30BAaHUEM TMPSIMBIX HM3MEPEHUH: TMPU OTOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaTh pPE3yJbTaThl MOJYyYEHHOW  3aBUCUMOCTHU
(u3uueckux BENWYWH B BUJIE TaOJUIl W TpadUKOB, JeNaTh BBIBOJABI IO
pe3ynbTaTaM UCCIe0BaHNs,

— cobmogaTh MpaBuia 6€30MacHOTo TPy/ia MpH MPOBECHUH HCCIeI0BaHNN B
pamMKkax  y4eOHOTO OKCIEPHMEHTa, Y4eOHO-UCCIEAOBATEIbCKON H
MPOEKTHOM AESITENLHOCTH C UCTOIh30BAHUEM H3MEPHUTEIbHBIX YCTPOUCTB
1 JJabopaTopHOTO 000PYIOBAHNS,

— pemath pacy€THBIE 3alayll C SIBHO 3aJaHHON (DU3MUECKOH MOJEIbIO,



UCTIONB3Ys (PM3MUYECKHE 3aKOHBI U TIPUHIIMITBI; HA OCHOBE aHAJIN3a YCJIOBUS
3aJa4y BHIOUpPATh (U3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEITUYNHBI
u Qopmynbl, HeoOXomumble Uil €€ peIleHMs, NMPOBOAMTH PACUETHl U
OLICHHMBATh PEALHOCTH IOJIyYEHHOT'0 3HaYeHHs (PU3MYECKOIl BEIINUNHBI,

— pemartb KaueCTBEHHbIC 3a7a4u: BBICTPANBATh JIOTMYECKH
HENPOTHBOPEUYMBYIO IIETIOYKY PAacCyXICHUH C OMOpod Ha H3y4EHHbIC
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBJICHUS;

— WCHONB30BaTh  MPHU  pElIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIE
MH(QOpMAaLMOHHbIE  TEXHOJIOTHHM sl IIOUCKA, CTPYKTYPHUPOBaHUS,
MHTEpIpPETallil W TpPEJCTaBICHHUs Y4YeOHOM W Hay4YHO-TIOIMYJISIPHON
nHopMaluK, TOJYYeHHON U3 pa3IMYHBIX WCTOYHHKOB; KPHUTHYECKH
aHAIM3UPOBATH MOJy4aeMyI0 HH(POPMALIHIO;

— NPUBOIUTH TNPUMEPHl BKJIAZa POCCHUICKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBICHEHUE TPOLECCOB OKPYIKAIOLIETO MUPA,
B pa3sBUTUEC TCXHUKU U TeXHOJ’IOFHﬁ;

— HCHOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3UKE B TOBCEJHEBHON JKH3HU
Uil obecriedeHust 0e30MacHOCTH NpH  OOpalieHHMH ¢ mpubopamu U
TEXHHYECKUMH YCTPOICTBaMH, /IS COXPAaHEHHsI 310POBbSl U COOJIIOJCHUS
HOPM DKOJIOTHYECKOTO MOBE/ICHHS B OKPY KaroLei cpere;

— pa6OTaTI) B Ipynri€ C BBIIOJHCHUEM pPa3JNYHbIX COIMAJIbHBIX poneﬁ,
IUIAHUPOBATh PabOTy TPYIIIbI, PAMOHAIBHO paclpeaessTh 00sI3aHHOCTH
" TJIAaHUPOBATH ACATCIHLHOCTH B HECTAHAAPTHBIX CHUTYyalUAX, aJICKBATHO
OIICHMUBATHL BKJIaJ KaXJI0ro0 U3 YYAaCTHUKOB TPYIIbl B PEIICHUC
paccMatpuBaeMoi mpoOIEeMBbI.

11 xkaace

B nporecce m3yuenus kypca ¢usuku 6a30Boro ypoBHs B 11 kinacce ydeHUK

Hay4UTC:

— JIeMOHCTPHUPOBaTh Ha MPUMEPaxX Pojb U MECTO (pU3MKKU B (POPMHUPOBAHUM
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
W TEXHOJIOTHHM, B NPAKTUYECKOW JEATENBHOCTU JIIOACH, LEIOCTHOCTh U
€IMHCTBO (PU3HUYECKOH KapTUHBI MHUPA,;

— YYWUTHIBAaTH TPAHUIBl TMPUMEHEHHS W3YUYEHHBIX (U3NYECKUX MOJIENICH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsifl, JIy4Y CBETa, TOUEUHbIH MCTOYHHK CBETA,
siIepHast MOJIEeIb aTOMa, HYKJIOHHAsi MOJI€Ib aTOMHOIO siipa NP PEIICHUN
(u3nvecKux 3amad;

— pacrmo3HaBaTh (hU3WYECKHUE SBICHHUS (TPOLECCH) M OOBSICHATH WX Ha
OCHOBE  3aKOHOB  DJEKTPOAMHAMHKA W KBAaHTOBOM  (PHM3HKH:
B3aUMOJICIICTBUE MAarHUTOB, J3JIGKTPOMAarHWTHAas WHAYKUUS, JeHCTBUE
MarHMTHOTO IIOJII Ha NPOBOJHUK C TOKOM M JABWXKYIIMWCA 3apsij,
3JIEKTPOMarHUTHBIE KoyeOaHus u BOJIHBI, MIPSIMOJIMHEIHOE
pacmpocTpaHeHHE CBETa, OTpPakKeHHe, MpeIoMIIeHHe, HHTepdepeHnus,



Judpakuus U noJysipu3anus CBETa, JUCHEPCHs CBETa; (OTOAICKTPHUUECKUI
3¢ ekt (hororddekr), cBeTOBOE NaBICHUE, BOSHUKHOBCHHE THHEHYIATOTO
CIeKTpa  aToMa  BOJOpPOJA,  €CTECTBEHHass W  HCKYCCTBEHHas
PaaroaKTUBHOCTB;

OIUCHIBATh U3YYEHHBIC CBOMCTBA BELIECTBA (dJIEKTPUYECKUE, MAaTHUTHBIE,
ONTHYECKUE M OJEKTPOMATHUTHBIC SIBJIEHHS (IPOLECCHI), HCIOJB3YS
(u3MyecKre BENNYMHBL: AIIEKTPHUYECKUI 3apsi]l, CHUJIa TOKa, JJIEKTPHYECKOE
HaIpsHKEHUE, 3JIEKTPUYECKOE CONMPOTHBIIEHHE, PAa3HOCTh HOTEHIHAJIOB,
3JIC, paboTa TOKa, MHAYKIMS MarHMTHOTO MOJs, cWiia AMIepa, cuia
JlopeHua, WHAYKTHBHOCTb KaTyIIKH, OHEPrUs O3JEKTPUYECKOro U
MarHMTHOTO TMOJIeH, MEpUoJ M 4YacToTa KoJieOaHMH B KOJIeOaTeTbHOM
KOHTYpe, 3apsi M CWiIa TOoKa B Ipolecce T'apMOHHUYECKHX
AJIEKTPOMArHUTHBIX KoJieOaHuil, (POKyCHOE pacCTOSIHHE U ONTHYECKAs CHIa
JIMH3BI, TPU OIMCAHUU TMPABWIBHO TPAKTOBAaTh (U3MYECKUH CMBICIT
UCIIONIb3YEMBbIX BEJIMYMH, WX OO003HAYCHWs M €JMHUIIBI, YKa3bIBaTh
(dopMyIibl, CBS3BIBAIOIIME AAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTHMH
BEJINUMHAMY;

ONMCHIBaTh M3YYCHHbIC KBAHTOBBIC SIBJICHUS M IPOLECCHI, HCHOJIb3Ys
(u3nyeckue BENUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YacTOTa CBETa, OJHEPrUsl M MMIYyJbC (OTOHA, TIEPHOA
NoJypacmasa, SHEPTHsl CBSI3H aTOMHBIX siJiep; IPU ONUCAHUU TPABUIBHO
TpPakTOBaTh  (pU3MYECKHH  CMBICH  HCHOJNB3YEMbIX  BEJIMYHMH, HUX
0003HaYeHHsI U eIMHMIIBI, YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIOIINE JaHHYIO
(u3nUecKyro BEIMYMHY C APYTMMH BEJIMYMHAMH, BBIUUCISATH 3HAUCHHE
(hu3nyecKoi BETUINHBL;

aHAJIM3UPOBATh (PU3MUYECKUE MPOLIECCH U SBJICHHS, UCIIOb3Ys (PU3NUECKHE
3aKOHbl M IPUHIMIOBL 3aKOH OJJIEKTPOMArHUTHON HMHAYKIMH, 3aKOH
NPSMOJIMHEWHOT0 PAaclpOCTPaHEHHs] CBETa, 3aKOHBI OTPAXKEHHUS CBETa,
3aKOHBI MPEJIOMJICHHsI CBeTa; ypaBHeHHe OiiHiuTeiHa st Gorodddexra,
3aKOH COXPaHEHHUs DHEPTUH, 3aKOH COXPaHEHHs MMIYJbca, 3aKOH
COXpaHEeHHsl DJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHHsS MacCOBOTO
yKcia, moctynatsl bopa, 3aKOH paJMOaKTHBHOTO pachajia; IpH 3TOM
pasnuyath CJIOBECHYI (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTH4eCcKOe
BBIp@XCHHE U yCIOBHS (TPaHHUIIBI, 00JaCTH) IPUMEHUMOCTH;

ONpe/IesIATh  HANpaBlIeHWE BEKTOpa HWHIYKUUH MArHUTHOTO  IOJIS
MIPOBOHHUKA C TOKOM, CHJIBI AMTiepa U cuitbl JIopeHta;

CTPOUTH M OIMCHIBATh HM300pa)KEHHE, CO31aBaeMOE IUIOCKUM 3epKajioMm,
TOHKOM JIMH301;

BBITIOJIHATh OKCIEPUMEHTBI 110 HCCIIEAO0BAHUIO (U3MYECKUX SIBICHUH |
MPOLIECCOB C KCIHOJb30BAHUEM IMPSMBIX W KOCBEHHBIX H3MEPEHUid: NpU
3TOM  (QOpPMYyJIHpOBaTh MpoOJieMy/3afady W THIOTE3y  Y4eOHOTO
SKCIEPUMEHTA; COOMpaTh YCTAaHOBKY W3 IIPEUIOKEHHOTO O0OpYIOBaHUS,



MPOBOJIUTD OIBIT U POPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMBIE M KOCBEHHBIC U3MEPEHUS (U3NYECKUX BEIIUYUH;
IpU 3TOM BBIOMPATh ONTHMAIBHBIH CIOCOO0 M3MEPEHHS U HCIIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH TTOTPELIHOCTEH N3MEPEHHIA;

UCCIe0BaTh 3aBUCHMOCTH (DM3WYECKUX BEJIWYMH C HCIOJIb30BaHUEM
NPSMBIX U3MEPEHHH: IPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCHPOBATH
pe3yNbTaThl IMOJYYEHHOH 3aBUCHMOCTH (DU3MYECKMX BEJIMYUH B BHUJIE
Tabnuu 1 rpauKoB, JIeNaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIIEOBaHNS;
coOmonaTh  mpaBwia  0e30MacHOro  TpyjAa IHpH  NPOBEACHHUHU
UCCIICIOBAaHUH B  paMKax y4eOHOro  SKCHEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENICKOM M TPOEKTHOHM JEATENBHOCTH C HCIOJIBb30BaHUEM
M3MEPUTENBHBIX YCTPOHCTB M 1a00paTOPHOTO 000PYAOBAHUS;

peuiate pacu€THblE 33Ja4d C SBHO 33JaHHOW (PU3MUECKOH MOAeNbIo,
HCIIOJIb3Ys (I)I/ISI/I’-ICCKI/IC 3aKOHBI 1 IPpUHIOUWIIBI, HA OCHOBE aHajln3a yCJIOBUA
3a/laud BEIOMPATh (PU3MYCCKYIO MOJICITb, BBIACIATh (PU3NICCKHE BEITUUNHBI
u Qopmysbl, HeoOXoauMble Uil €€ pelleHHs, NMPOBOAMTH PACUYETHl U
OLICHUBATH PCAJIBHOCTD IMOJYYCHHOI'O 3HAYCHUA (bmuqecxoi/i BCJIMYUHBI;
peuiatb Ka4yCCTBCHHBIC 3aJa4u: BBICTpanBaTh JIOTUYCCKHU
HEMIPOTUBOPEUMBYIO LIETOYKY PpACCYKIEHUH C ONOpON Ha H3yUYCHHbIC
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBIICHUS;

HCIIOJIBb30BaTh npu peuIcHun y‘Ie6HLIX 3aga4y COBPECMCHHBIC
MHQOPMALMOHHBIE  TEXHOJOTHM JUIS  IIOMCKa, CTPYKTYpPHpPOBAHUS,
MHTEPIPETallud ¥ TPEACTaBICHHs Y4eOHOH U Hay4HO-TIOIMYJISIPHOMH
I/IH(i)OpMaI_[I/II/I, l'[OJ'Iy‘-IeHHOf/'I N3 PaA3JIMYHBIX HWCTOYHUKOB, KPHUTUYCCKH
aHAJIM3UPOBATH MOJyYaeMyI0 HH(POPMALIHIO;

OOBSICHITD TMPUHIUIIBI )IeﬁCTBHH MalluH, HpH60pOB U TCXHHUYCCKHUX
YCTPOWCTB; pa3IuyaTh YCIOBHUSA HX OE30IACHOTO WCIOJIB30BAHUSA B
MOBCEIHEBHOM XU3HHU;

MPUBOIUTH IIPUMEPHI BKJIAZa POCCHUHCKHUX U 3apyOEKHBIX YUEHBIX-
(M3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIETO
MHpa, B pa3BUTUC TEXHUKHU U TeXHOJ’[OFHﬁ;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMS 110 (PU3MKE B MOBCEIHEBHOW JXKU3HU
g obecrieueHWs 0e30MacHOCTH TPH  oOpamieHHMH ¢ TpubopaMu U
TEXHUYECKUMH YCTPOHCTBAMH, /ISl COXPAaHEHUs! 3M0POBbs U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO MTOBECHNS B OKpYJKaroIei cpene;

paboraTe B Tpymile C BBITOJHEHUEM PA3JIMYHBIX COLHUAILHBIX POJIEH,
TUJTAHUPOBATh PaOOTy TPYMIIBI, PAIMOHAILHO PACTIPEACTSITE OOSI3aHHOCTH H
IUIAHAPOBATh ACATCIBHOCTb B HECTAHAAPTHBLIX CHUTyaluAXx, aAC€KBAaTHO
OLCHMBATHL BKJIAQJ KaXIOTO0O W3 YYACTHUKOB TPYyNIbI B PEHOICHUC
paccMaTpuBaeMoi POOITEMBI.



COJIEPKAHUE YYEBHOTI'O NPEJIMETA «®U3UKA»
(BA30BbI1 YPOBEHD)

10 x1ace
PA3JIEJT 1. DU3NKA 1 METO/IbI HAYUYHOI'O ITO3HAHUM

®usuka — Hayka o npupozae. HayuHele METO/bI MIO3HAHUS OKPYXKAIOLIETO
mupa. Ponp 3kcnepuMeHTa M TEOPUM B IIPOLIECCE IIO3HAHUSA IPHUPOJBIL.
OKkcnepuMeHT B pusnke.

MopenupoBanue (hU3NUECKHX SIBJICHUI U npoleccoB. HayuHble rHIIOTE3BI.
duznueckue 3aKOHBI M TEOPHH. ['paHUIBI NPUMEHUMOCTH (PUBNUECKHX
3aKOHOB. [[puHIUIT COOTBETCTBUA.

Ponb 1 Mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOIN HAy4YHOH KapTHHBI
MUPA, B IPAKTUYECKOH AEATEIbHOCTH JIIOIEH.

Hemoncmpayuu
1. AHayoroBele M UU(POBBIE M3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

PA3JIEJI 2. MEXAHUKA
Tema 1. Kunematuka

Mexanmueckoe ABIKeHHE. OTHOCHTEIBHOCTh MEXaHHYECKOTO JBWKCHUS.
Cucrema orcuéra. Tpaexkropus.

[epemerenne, CKOpPOCTh (CPEemHSSI CKOPOCTb, MTHOBCHHAs CKOPOCTh) H
YCKOPEHHE MaTepUalibHOW TOYKH, MX MPOEKIMU HAa OCH CHUCTEMbI KOOPJHMHAT.
CrnoxeHue nepeMelieH|i 1 CI10KeHHe CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJHMHEHHOE NBIbKeHHE. [ paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NYTH U NEepeMeleHUs
MaTepHaJIbHOU TOUKH OT BPEMEHHU.

CBoOonHOE masieHre. Y CKOPEHHE CBOOOHOTO MaICHUS.

KpuBonunelinoe nBuwxeHue. JIBWKeHHE MaTepualbHOW TOYKU IO
OKPYXKHOCTH C IOCTOSIHHOM MO MOJYJIO CKOPOCTHIO. YTJIOBasi CKOPOCTH,
nuHeHHast ckopocth. [lepuon u yacrora obOpamenus. [lenTpocTpeMuTensHOE



YCKOpPEHHE.

Texnuueckue ycmpoucmea U npaKkmuyeckoe HnpuMeHeHue: CIUAOMETP,

JIBUYKEHHE CHAPS/IOB, IIEMHbIE U peMEHHbBIE TIepeayn.

Hemoncmpauyuu

1. Mogens cucteMbl OTcuéTa, WUIIOCTpalMsS  KHUHEMATHUYECKHX
XapaKTEPUCTHUK JABHKEHUSI.

2. [IpeoOpa3oBaHue BMXKCHUI C HCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

3. [Tagenue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTBE.

4. HabnroneHue NBMKCHHUS Tela, OPOIICHHOTO MOJ| YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

5. U3mepenue yckopeHus CBOOOTHOTO MaJCHHUS.

6. HampaBiieHue CKOpOCTH MPH JIBUKESHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle padomoi*

1. Wsyuenwue HEPaBHOMEPHOT'O JBW)XEHUS C IIeJIbI0  ONpe/esIeHuUs
MTHOBEHHOW CKOPOCTH.

2. HccnenoBaHue COOTHOIIEHUS MEXIY MyTSIMH, IIPOHAEHHBIMHU TEIOM 3a
MOCJIeZIOBATENbHBIC paBHbIE MIPOMEXYTKH BpEMEHHU npu
PaBHOYCKOPEHHOM JBMKEHUU C HAYaIbHOU CKOPOCTHIO, paBHOM HYIIIO.

3. Uzy4yenue ABUKEHUS IApUKA B BSI3KOH JKUIKOCTH.

4. Nzydenue IBIOKEHUSI TeJla, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

Ilpunuun  otHocutenbHoctu [anmunes. IlepBwiii  3akoH  HbroToHa.
WHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cyneprno3unuu cuil. Bropoii 3akon HeroToHa
JUIsl MaTepUallbHOM Touku. Tperuii 3akoH HproTOHA U151 MaTepUaIbHBIX TOYEK.

3akoH BcemupHOro TsaroreHus. Cmima TspkectH. IlepBas kocmmueckas
CKOPOCTb.

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

Tpenue. Bumpl TpeHus (MOKOs, CKONBXKEHHUs, KaueHHs). Cuima TpeHHS.
Cyxoe Ttpenne. Cuia TpeHHs] CKOJMBKECHHS W CHIa TPEHHS IOKOSI.
Kosdpdumuent tpenums. Cuna CONPOTHUBICHHS TpPH JBWKCHHHM Tella B
KUJIKOCTH HITH Ta3e.

[octymaTtensHOE M BpamaTeaIbHOE IBHKEHHE a0COTIOTHO TBEPIOTO Tena.

MoOMEHT CcHJIBl OTHOCHTENBHO OCH BpameHus. Ilimedo cumbl. YciaoBus
paBHOBECHS TBEPAOIO TENA.

1 3pech u Jajiee NPUBOJUTCS pacLIMPeHHBIN NepeyeHb J1ab0paTOPHBIX PaboT U
OMBITOB, U3 KOTOPOrO y4MUTes]b JejlaeT BbIOOpD IO CBOEMY YCMOTPEHHIO C
y4éToM Bbi6GpaHHoro YMK u umerouierocsi o060pyZ0BaHusl.



Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: TIONUIMITHUKY,
JIBIDKEHUE HCKYCCTBEHHBIX CITyTHHKOB.
Hemoncmpauyuu
. SIBneHue MHEepLUUH.
. CpaBHEHUE MacC B3aMMOAECHCTBYIOIIUX TeI.
. Bropoii 3akoH Hprorona.
. I3amepenue cui.
. CnoxeHue cui.
. 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT Je(hOpMAaLIIH.
. HerecomocTs. Bec Tena npu yCKOpeHHOM NOABbEME U NaJECHUH.
. CpaBHEHUE CUJI TPEHUS IOKOSI, KAUEHUS U CKOJIBKEHUS.
. YcnoBus paBHOBecHs TBEPAOro Tena. Busibl paBHOBECHS.
Yuenuueckuit akcnepumenm, nabopamopnuvie padbomsut
1. U3y4enue aBMkeHHUs OpycKa 110 HAKJIOHHOH IIOCKOCTH.
2. NccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE
U pe3MHOBOM 00pasiie, OT UX AehopMaIHH.
3. HccnenoBanue ycinoBUil paBHOBeCHsI TBEPAOTrO Teja, MMEIOIIETO OCh
BpallCHUS.
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Tema 3. 3aK0oHBI COXpaHEeHHS B MEXaHHKeE

NMiynbe MaTtepuanbHOM TOYKM (Tena), CUCTEMBl MaTepHUajbHBIX TOYEK.
Nmmynbe cuibl 1 M3MEHEHHE MMITYJIbca Tella. 3aKOH COXpaHEeHHsI UMITyJIbCa.
PeaktuBHOE NBUXKEHUE.

Pa6ota cubl. MOIIHOCTH CHITBI.

Kunernueckass sHeprusi MaTepuaabHOW TO4YKH. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOI 3HEepTUu.

IToreHuuansHas SHEPTHSL. [TorenuunansHas SHEPTUS yapyro
ne(OPMHUPOBAHHONH TpPYXUHBL [lOTeHIMANbHAS DHEPruUs Teja BOJIM3U
MTOBEPXHOCTH 3eMJTH.

[MoTennmanpHble ¥ HENMOTEHIMANbHblE  cuibl.  CBs3b  paboThI
HEMOTEHIIUAIBHBIX CHJI C U3MEHEHHEM MEXaHWYEeCKOW YHEPTHH CHCTEMBI TEJl.
3aK0H COXpaHEHMsI MEXaHUIEeCKOW DHEPTHH.

Yrupyrue u Heynpyrue CTOITKHOBEHHUS.

Texnuueckue ycmpouicmea u npakmuieckoe npumeneHue . BOJOMET, KOTEp,
MPYXUHHBIN TTHUCTOJIET, ABM)KCHHE PAKET.

Jemoncmpayuu

1. 3akoH coXpaHEHHS UMITYJIbCA.

2. PeakTHBHOE JBMIKEHHUE.

3. [lepexoa MOTEHIIMANBHON YHEPTHH B KHHETUIECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut

1. 3ydenune abCoONMOTHO HEYIPYTOTO yaapa ¢ TOMOIIBIO ABYX OJMHAKOBBIX

HUTSIHBIX MASTHHUKOB.



2. HCCHCHOB&HI/IC CBA3U pa6OTLI CHJIBI C HM3MEHCHHEM MEXaHHYECKOMU
OHCPIUU TCJIa Ha IPUMEPE PACTKCHUA PE3UHOBOI'O KI'yTa.

PA3EJI 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJUHAMUKA

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOH TeOpuHU

OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETHUECKOW TEOPHH B UX ONBITHOE
obocHoBanme. bpoyHoBckoe nBmkenue. Juddysus. Xapakrep NBWKCHUA U
B3aUMOJEHCTBUS YacTUL] BellecTBa. MoJenu CTpOEHHUs ra3oB, XKHUAKOCTEH U
TBEPIBIX TeN M OOBSICHEHHE CBOWCTB BEUICCTBA HAa OCHOBE JTHX MOJEIEH.
Macca u pazmepsl Mosekya. KoanuectBo Bemectsa. [loctostnaast ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. [llkana Temmepatyp
Llenbcus.

Mogens ugeampHOTO Ta3a. (OCHOBHOE ypaBHEHHE MOJCKYJLIPHO-
KHHETHYECKOH TEOPHH HIeaTbHOTO ra3a. AOCOIIOTHAS TeMIeparypa Kak Mepa
cpeqHel KMHEeTHYECKOH PHEepPTHUH TEIUIOBOTO IBIDKECHHUS dacTuil rasza. Illkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHME MeHueneeBa—
Knaneiipona. 3akon anbroHa. M3ompoueccbl B HACANbHOM — TIas3e
C TIOCTOSTHHBIM ~ KOJIMYECTBOM  BemiecTBa. [ paduueckoe IpeacTaBlICHHE
H30TIPOIIECCOB: M30TEPMa, H30X0pa, u3obapa.

Texuuueckue ycmpoucmeda u npaKmuieckoe npuMeHeHue: TEPMOMETP,
Oapomerp.

Jemoncmpayuu

1. OmBITHL, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BemlecTBa, pororpaduu

MOJIEKYJT OPTaHHYECKIX COSTHHCHHA.

2. OnbITH IO UG GY3UH KUTKOCTEH U Ta30B.

3. Mozgens OpOYHOBCKOTO IBHKCHUS.

4. Mopens onbita LltepHa.

5. OmnseIThl, [OKa3bIBAIONINE  CYIICCTBOBAHHE  MEXKMOIEKYISIPHOTO

B3aHMOJICHCTBHSI.

. Mopens, WUTIOCTPUPYIOIIAs IIPUPOTY JABICHHS ra3a Ha CTEHKH COCYa.

7. OnbIThl, WITIOCTPUPYIOIIUE YPABHEHUE COCTOSHMS HJEAlbHOIO rasa,
H30TPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut

1. OmpeneneHue Maccbl BO3AyXa B KIACCHOW KOMHAaT€ Ha OCHOBE
n3MepeHnii 00béMa KOMHATBHI, JaBJICHHS U TEMIIEpaTyphl BO3/lyXa B HEH.

2. HccnepmoBaHue 3aBUCUMOCTH MEXJIy HNapaMeTpamMH  COCTOSIHUS
Pa3peKeHHOro rasa.

[*)

Tema 2. OCHOBBI TePMOAMHAMMKHI

TepMOﬂI/IHaMI/I‘{CCKaﬂ CUCTEMaA. BHy’I‘pGHHHH OHEPIrusi TCpMO,Z[I/IHaMI/I‘IGCKOﬁ
CHCTEMBI U CHOCOObI €€ wu3MeHeHHs. KolMuecTBO TEIIOTHl U pa60Ta.



BuyTpenHss sHeprus oJHOATOMHOTIO HJEaabHOI0 raza. Buasl Teronepenaun:
TEIUIONPOBOAHOCTb, KOHBEKIMSA, UW3Iy4YeHHE. YJenbHas TeIUIOEMKOCTb
BemiecTBa. KonnuecTBo TEMIOTHI IpU Temonepeaaye.

[MonsiTne 00 aguabatHOoM mnpouecce. I[lepBbIii 3aKOH TEPMOIUHAMHKH.
IIpumeHeHne mepBOro  3akOHa  TEPMOJMHAMHUKM K  M30IpoOIeccaM.
I'padmueckas nHTEprpeTanus paboTH rasa.

Bropoii 3akon TepmoanHamuky. HeoOpaTuMOCTh MPOLIECCOB B IPUPO/IE.

TennoBble  MammHbl.  [IpuHIMOBL  OeMcTBUSA — TEIUIOBBIX — MAIIMH.
IIpeoOpa3oBanus 3Hepruu B TEUIOBBIX MammmHax. KIIJ TerioBoi MaluHBI.
uxn KapHo u ero KI1/I. Dkonormyeckne npo0ieMbl TEIIOIHEPTETHKH.

Texnuueckue ycmpoucmea u npaKkmuyeckoe npumeHeHue: IBUraTelb
BHYTPEHHETO CrOpaHusi, OBITOBOH XOJIOAMIBHHUK, KOHAUIHOHEP.

Hemoncmpauyuu

1. Vi3MeHeHre BHYTPEHHEH DHEPIUHU Tella TIPH COBEPILEHUU PaOOThI: BBUIET

npoOKH K3 OYTBUIKM IOJ JAEHCTBUEM CXKaTOTO BO3/yXa, HarpeBaHUE
a¢upa B IaTyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPALIHS).
2. l3MeHeHHe BHyTpeHHeHW »JHepruu (TeMmIepaTypsl) Tela IIpU
Teronepenaye.

3. OmpIT Mo aanabaTHOMY pPAacCHIMPEHHI0 BO31yXa (OIBIT C BO3AYIIHBIM
OTHHUBOM).

4. Mopnenn mapoBoil TypOHMHBI, JBUraTeNls BHYTPEHHEro CrOpaHus,
PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuit axcnepumenm, nabopamopnie pabomol

1. 3mepenue yaeIbHON TETTOEMKOCTH.

Tema 3. ArperaTHble COCTOSIHUS BellleCTBA.
®a3oBble Mepexoabl

[Napoo6pazoBanue n KoHAeHCANUs. Vicmapenne u KuneHne. AOCOMOTHAS U
OTHOCHTEINIbHAS BIIQ)KHOCTH BO3AyXa. HacwImieHHBIH map. YaenpHas TEIuioTa
mapooOpa3zoBaHus. 3aBUCHMOCTh TEMIIEPaTyPhl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucranmuaeckue u amopQHbIe Tena. AHA30TPOITUS CBOHCTB
kpuctawioB. JKunkue kpucramuibl. CoBpeMeHHbIE MaTtepHanbl. [lnaBiieHue u
KpHUCTAIUIH3aNus. Y AeibHas TerioTa rapieHus. Cyomumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

Texnuueckue ycmpoticmea u npaxmuueckoe HpUMeHeHue: TUTPOMETp U
MCUXPOMETP,  KaJOPHUMETpP, TEXHOJOTHH  IIOJIYYCHUS  COBPEMCHHBIX
MaTepHaJioB, B TOM YHCIIC HAHOMATEPHAIIOB, U HAHOTEXHOJIOTHH.

Hemoucmpayuu

1. CBoiicTBa HACHILLEHHBIX TApPOB.

2. KunieHre npu MOHKEHHOM JTaBICHUH.

3. CriocoObl U3MEPEHUSI BIaXKHOCTH.

4. HabGnroieHue HarpeBaHus U IUIABJICHHUS KPUCTAIMYECKOTO BEIICCTRA.



5. JleMOHCTpalus KpUCTAIIIOB.
Yuenuueckuii sxkcnepumenm, nabopamopnuvie paoomei
1. I3mMepeHue OTHOCHUTENILHOM BIa)KHOCTH BO3/1yXa.

PA3AEJ 4. JIEKTPOAMHAMUKA

Tema 1. DekTpocTaTHKAa

OnexTpuzanus Tel. OJeKTpudeckui 3apsi. [lBa BHAa 3IIEKTPUYECKHUX
3apsanoB. [IpoBOHUKY, AUANEKTPUKH U MOIYNPOBOAHUKU. 3aKOH COXpaHEHUS
3IEKTPUUECKOTO 3apsa.

B3aumoneiicteue 3apsnoB. 3akoH Kynona. Todewsslil anmexTpudeckuit
3apan.  OnekTpuueckoe Tmonie. Hampsok€HHOCTH  DIEKTPHUUECKOTO  MOJIA.
[IpyHUMn cynepno3uuuu HNeKTpUUecKux moJjied. JIMHuM HanpskEHHOCTH
JIEKTPUYECKOTO TOJIS.

Pabora cunm anektpoctatuueckoro mosg.  [lorenmuman.  PasHocTh
noTeHyanoB. [IpOBOTHUKN W JUAIEKTPUKU B 3JIEKTPOCTATUYECKOM IOJE.
JanexTpuueckas IPOHUIIAEMOCTb.

OnextpoéMkocTb. KoHlieHCaTOp. DIIEKTPOEMKOCTh IIOCKOTO KOHJEHCATOPA.
OHeprus 3apsHKeHHOr0 KOHJeHcaTopa.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue: 3ICKTPOCKOII,
ANIEKTPOMETP, DJIEKTPOCTaTHYECKasi 3allliTa, 3a3eMJICHHE DJIEKTPOIPHOOpPOB,
KOHZICHCATOp, KOIIMPOBAJIbHBIN allapatr, CTpyHHbIM IPUHTED.

Hemoncmpayuu

1. YCcTpOoHCTBO M IPUHITUN JEHCTBUS 3JIEKTPOMETpa.

2. B3aumopieiicTBHe Ha3IEKTPU30BAHHBIX TEIl.

3. DnekTpuueckoe moJje 3apsKeHHBIX Tell.

4. IIpoBOTHHUKH B JIEKTPOCTATUIECKOM IIOJIE.

5. DnekTpocTaTUdecKas 3aIluTa.

6. JIMPIIeKTPUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

7. 3aBHCHMOCTH 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAH
IIJIaCTHH, pacCTossHuA MECKIY HHUMH u I[H3HeKTpH‘IeCKOﬁ
MIPOHHUIIAEMOCTH.

8. DHeprus 3apsHKEeHHOTO KOHJIEHCATOpa.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut

1. 3mepenne 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. IlocTOSAHHBIH 3JIEKTPUYECKUI TOK.
Toxu B pa3JiM4HBIX cpeaax

DONEeKTpUUECKUd TOK. YCIIOBUS CYIIECTBOBAHHUS JIIEKTPUYECKOTO TOKA.
Wcrounuku Toka. Cuia Toka. [IoCTOSSHHBIH TOK.

Hampspkenne. 3akon Oma JIj1st ydacTKa IIeTIH.

DNEKTPUUECKOEe COMPOTHUBIIEHUE. Y IETHbHOE CONMPOTHBIICHHE BEIIECTBA.



ITocnenoBarensHOE, NapanieNbHOE, CMEIIAHHOE COEAMHEHUE IIPOBOIHUKOB.

Pabora nanextpudeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHoOCTh
3IEKTPUUECKOTrO TOKA.

OJIC u BHyTpeHHEe COIpPOTHBIIEHHE HCTOYHHMKAa ToKa. 3akoH Oma mams
MOJIHOM (3aMKHYTOH) anekTpudeckoit nenu. KopoTkoe 3aMbIkaHUe.

OJIeKTpOHHAsg IPOBOJUMOCTh  TBEPJABIX METAJUIOB. 3aBUCHUMOCTH
COIIPOTUBIIEHUS METAJIOB OT TeMIepaTypbl. CBepXIpOBOAUMOCTb.

OnexTpudeckuii Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

IMomynpoBonuuku.  CoOcTBeHHass U NpUMECHas  MIPOBOAUMOCTh
nonynpoBogHukoB.  CpoiictBa  p—~n-nepexona.  IlomynpoBoAHHUKOBBIE
npuOOpHI.

ONeKTpUuecKuil TOK B pacTBOpax M  paciulaBaXx  3JCKTPOJMTOB.
ONeKTPOIUTHIECKAs JUCCOLUAIHS. DICKTPOIIH3.

OnexTpuueckuid TOK B razax. CaMOCTOSITENIbHBI M HECaMOCTOSTENbHBIN
pa3psa. Monnus. [lna3ma.

Texnuueckue ycmpoiicmeéa u npakmuieckoe npumeneHue. aMIEpPMET,
BOJIbTMETP, PEOCTaT, MCTOYHUKU TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE NMPHOOPHI, TEPMOMETpP CONPOTHBIICHHS, BaKyyMHBIH
JIMOJ, TEPMHUCTOPBI M  (OTOPE3UCTOPHI, MOJYHNPOBOIHHKOBBIN  IHOI,
rajJbBaHUKA.

Hemoncmpauyuu

1. W3mepeHue cuiIbl TOKa U HAIPSHKEHUSL.

2. 3aBHCHMOCTh COIPOTHBJICHHS LMIMHIPUYECKHX MPOBOJHUKOB OT
JUIMHBI, TIOIAI! TIONIEPEYHOTO CEYCHHS U MaTepH-
ana.

CMeraHHOE COeIMHEHHE IPOBOTHUKOB.

IIpsimoe m3mepenne DJIC. KopoTkoe 3aMbpIkaHHE TalbBaHHYECKOTO
3JIEMEHTA U OIICHKA BHYTPEHHETO COMPOTUBICHUS.

3aBHCHMOCTh COIPOTHUBIICHUSI METAIUIOB OT TEMIIEPATyPHI.
IIpoBOAMMOCTE JIEKTPOJIUTOB.

HckpoBoii pa3ps 1 IpOBOJIMMOCTh BO3/1yXa.

OmHOCTOPOHHSS TPOBOAUMOCTH INOJA.

Yuenuqecxuu IKcnepumenm, 1a6opamopnsie pabomut

1. N3ydeHne cCMEmaHHOTO COCTUHEHUS PE3UCTOPOB.

2. smepenne D/IC ucTOYHMKA TOKA M €r0 BHYTPEHHETO COIPOTHBIICHHS.
3. HabGumoieHue aneKkTposunsa.

MEXIIPEJAMETHBIE CBA3U1U

N3ydenne kypca ¢puzuku 6a3oBoro ypoBHs B 10 kitacce ocymecTBiIseTcs
¢ y4€TOM COJIEpP)KAaTEIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMmu
MaTeMaTHKH, OHOJIOTUH, XUMUH, reorpaduu u TEXHOJIOTHH.

Mescnpeomemnsvie NOHAMUS, CEA3AHHBIE C U3YYEHUEM MENOO008
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HAYYHO20 NO3HaQHUA: SIBICHWE, HAy4HBIH (Qakr, rumoresa, ¢undecKas
BCIMYKMHA, 3aKOH, TCOpHs, HAONIOICHUE, DKCICPUMEHT, MOJCIUPOBAHUE,
MOJIENb, U3MEPEHUE.

Mamemamuka: pCUICHUE CUCTEMBbl YypPAaBHCHHW; JHMHEHHas (QyHKIHS,
nmapabona, rumepboia, WX TpaQuKH H CBOMCTBA; TPUTOHOMETPUYCCKHE
dbyHKIHAH: CHHYC, KOCHHYC, TaHIeHC, KOTaHI'€HC; OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO; BEKTOPbl M WX TMPOEKIUH Ha OCH
KOOPJAMHAT, CJI0)KEHHE BEKTOPOB.

Buonozua: Mmexannueckoe IBIKEHHE B XKHUBOH mpupoe, nuddys3us, ocMoc,
TEIUIOOOMEH  KHMBBIX OpPraHM3MOB  (BHIBl  TCIUIONEPEIAud, TEIUIOBOEC
paBHOBECHE), JIEKTPUUECKHE SIBJICHUS B )KHUBOW MIPUPO/IE.

Xumusa: NTUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYII,
MOJb BEIIECTBA, MOJSpHAs Macca, TEIUIOBble CBOMCTBA TBEPIABIX TeJ,
JKAJIKOCTEH U ra30B, JIEKTPUUECKUE CBOMCTBA METAJUIOB, 3JEKTPOJIUTUYECKAS
JIccolualys, rajlbBaHuKa.

T'eozpaghus: BIaXXHOCTH BO3yXa, BETPhI, 6apoOMeTp, TEPMOMETD.

Texnonozusa: npeodpa3oBaHue JBUKECHUH C UCTIOIb30BaHUEM MEXaHU3MOB,
y‘léT TPpCHUA B TCXHUKC, MOJUIMITHUKH, UCIIOJIB30BAHUE 3aKOHA COXPAaHCHUA
UMIIylbca B TEXHHUKE (pakeTa, BOAOMET H T.II.), ABHUraTeldb BHYTPEHHErO
Cropanusi, TmapoBas TypOuWHa, OBITOBOW XOJOIWIBHHUK, KOHIHIIMOHED,
TCXHOJIOTUHU MOJIyuCHUsA COBPEMECHHBIX MatepuaiosB, B TOM YUCJIIC
HaHOMaTepuaioB, W  HAHOTEXHOJIOTMH, DJIEKTpOCTaTHYeCcKas  3alluTa,
3a3€MJICHHE 3JIEKTPOIPUOOPOB, KCEPOKC, CTpYHHBII IIPUHTED,
3JIEKTPOHArPEBaTENIbHBIC  NPUOOPBI,  JIEKTPOOCBETUTEIbHBIC  MPHOOPHI,
raJlbBaHUKA.

11 xkaace
PA3JEJI 4. DJIEKTPOINMHAMUKA

Tema 3. MaruuTHoe noJie. JIeKTPOMArHUTHAsA MHAYKIUS

IlocrossHHble  MarHuThl.  B3auMopeicTBHE  IMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. Bekrop MarHuTHOW mHAyKuuu. IlpuHiun cynepnosunuu
MAarHMTHBIX NoJjiel. JInHuM MarHuTHOM MHAyKuuu. KapTuHa TMHUNA MarHUTHON
WHAYKIIAW TOJIS TIOCTOSIHHBIX MarHUTOB.

MarHuTHOEe TOJNE€ TPOBOJHMKA C TOKOM. KapTuHa nUHMHA WHIYKIUU
MarHUTHOTO TOJISI ATTMHHOTO MPSAMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHMKA, KaTymku ¢ TokoM. OmnslT Opcrema. BsaumoneiicTBue
MIPOBOTHUKOB C TOKOM.

Cuna Ammepa, €€ MOIYJIb U HalpaBlIeHHE.

Cuna JlopeHtia, e€ MOIy/b W HamnpaBjieHue. J[BIbKeHne 3apspKeHHOM YacTHIB B
OITHOPOTHOM MarHUTHOM ToJie. PaboTa crer JlopeHra.

SlBrneHne HNEKTPOMArHUTHOW WHAYKUMHU. [IOTOK BekTOpa MarHUTHOU



uaaykuuu. DJ1C naayKkuuy. 3aKoH 3JIeKTPOMarHuTHOM nuaykimuu Papajest.

Buxpesoe »nextpuueckoe mnone. OJIC HMHAyKIMHM B INPOBOJAHUKE,
JIBIDKYILEMCSI TOCTYNATEeNbHO B OJJHOPOJHOM MAarHUTHOM IOJ€.

IIpaBuno Jlenua.

WunyxTuBHOCTS. SBneHue camounaykuun. 3JC caMOUHAyKIMN.

OHeprust MarHUTHOTO MOJIA KaTYIIKU ¢ TOKOM.

ONeKTPOMarHUTHOE TI0JIE.

Texnuueckue ycmpoticmeéa u npakmuieckoe npumeHeHue: TOCTOSHHBIE
MAarHuThl, 3JMEKTPOMArHUTHI, 3JEKTPOJBUraTeNb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTUIl, UHIYKI[MOHHAS MeUb.

Hemoncmpauyuu

1. OmeIT Dpcrena.

2. OTKJIOHEHHUE 3JEKTPOHHOTO MyYKa MArHUTHBIM IIOJIEM.

. JIMHUM UHAYKIUH MarHUTHOTO TIOJISL.

. B3aumoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

. Cuna Ammnepa.

. JenictBue cunbl JIopeHIIa HAa MOHBI 3IEKTPOJINTA.

. SIBneHue 3NeKTPOMAarHUTHOW MHTYKIUH.

. IIpaBuno JleHna.

. 3aBucumocts JOJIC MHAYKIMH OT CKOPOCTH H3MEHEHUS MarHUTHOTO
MIOTOKA.

10. SIBneHne caMOMHIYKITHH.

Yuenuueckuii sxcnepumenm, nabopamophuie padGomul

1. 3y4eHne MarHUTHOTO TOJISL KaTYIIKH C TOKOM.

2. UccnenoBanue AEHCTBHUS TOCTOSITHHOTO MarHWTa HA PaMKy C TOKOM.

3. UccnenoBaHue sIBICHUS 3IEKTPOMarHUTHON HHAYKIUH.

O 0 3 O L W

PA3JEJ 5. KOJIEBAHMA Y BOJIHBI

Tema 1. Mexannueckue u AJICKTPOMArHUTHLIC KoJIe0aHus

Konebarenpnass cucrema. CBoOOmHBIE MEXaHHMYECKHE  KOJIEOaHHS.
Tapmonmndeckue konebanus. [lepro, yactora, aMmmntya u $asza xoaeOaHmid.
IIpyxuHHBIN MAasITHUK. MaremaTueckui MasTHHK. YpaBHeHue
rapMOHMYECKHX KoJjieOaHWi. IIpeBpamieHne SHEPrHM TPH TAPMOHHUYECKUX
KOJICOAHHUSAX.

Konebarenpapiét kKOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B
HeabHOM KoJiebaTeIbHOM KOHTYpE. AHAJOTHS MEXKIYy MEXaHHWYECKUMU H
AIIEKTPOMAarHUTHEIMH Konebanusimu. @opmyna Tomcona. 3akoH COXpaHEHHUS
SHEPTUH B HACATHFHOM K0Je0aTeIbHOM KOHTYpE.

IIpencraBnenue 0 3aTyXaroIInX KoJeOaHuUsX. BriHyX1eHHBIE
MexaHudeckue KojeOaHws. PesoHanc. BwIHyXAeHHBIE HIIEKTPOMAarHUTHBIC
KoJreOaHusl.



Ilepemennbiif Tok. CuHycOoMTanbHBI MEPEMEHHBIH TOK. MOIIHOCTh
MEePEeMEHHOr0 TOKa. AMIUTUTYIHOE M JAEHCTBYIOIIEe 3HAYCHUE CWIIBI TOKA M
HarpspKeHUsI.

Tpanchopmarop. [IponsBoacTBo, nepeaada u NOTpedICHUE ANEKTPUUECKOI
9HEPruH. OKOJOTHYECKHE PHCKA TMPH TPOU3BOJICTBE AJIEKTPOIHEPTHH.
KynpTypa Bcnonb30BaHust 2JIEKTPOIHEPTUH B IIOBCEHEBHOM KHU3HU.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: NEKTPHUECKUH
3BOHOK, T€HEepaTop NEepeMEHHOI0 TOKa, JIMHUU 3JICKTpoIepeaad.

Hemoncmpauyuu

1. UccnenoBanue napaMeTpoB KojieOaTeNbHON CHCTEMBI (PYXKHHHBIN HIIH

MaTeMaTU4eCKHi MasTHHK).

2. HabGnroenue 3aTyxaromux KojieOanui.

3. UccnenoBaHue CBONCTB BBIHYKICHHBIX KOJICOaHUII.

4. HabmnroeHue pe3oHaHca.

5. CBOOOIHBIC 3JICKTPOMATHUTHBIC KOJICOAHUS.

6. OcuumnnorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAaNpsDKEHUS] OT BPEeMEHH)

JUIS 9JIEKTPOMAarHUTHBIX KOJIeOaHHH.
7. Pe3oHaHC IpHU IOCIEIOBAaTEIBHOM COEIAMHEHUU PE3UCTOPA, KATYIIKU
WHAYKTUBHOCTH U KOHIACHCATOpPA.

8. Moaenb TMHUY 3JIeKTpoIepeayun.

Yuenuueckuit saxcnepumenm, nabopamopnuie pabomol

1. HccnenoBaHue 3aBUCUMOCTH NTEPHOJIAa MAJIBIX KOJeOaHH I'py3a Ha HUTH

OT JJJIMHBI HUTHU U MACCHI I'py3a.
2. HccrenoBaHume TNEpEeMEHHOTO0 TOKa B IIENM M3  I10CJEOBATEIbHO
COCTMHEHHBIX KOHAEGHCATOPA, KATYIIKHA U Pe3UCTopa.

Tema 2. Mexanu4eckue 1 3J1eKTPOMArHUTHbIE BOJIHBI

MexaHu4eckre BOJIHBL, ycioBusi pacrnpoctpaneHus. Ilepuon. Ckopocts
pactpocTpaHeHus] W JUIMHA BOJHBL. [lomepedHsle M TNPOAOJIBHBIE BOJHEI.
WurepdepeHuust U Audpakimsi MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJEeKTPOMarHuTHBIE BOJIHBL. Y CJIOBUS H3IY4YCHHS DSJIEKTPOMATHUTHBIX

BoJH. B3anmHas opueHrtanus BektopoB E, B, V B anekrpomMarHuTHOW BOIHE.
CBOIiCTBA BJIEKTPOMAarHUTHBIX BOJIH: OTPayKeHNE, IPEIOMIICHHE, TTOJISIpU3anys,
mudpaxnus, narepdepernus. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[Ikana 37€eKTpOMAarHUTHHIX BOJH. [IpMeHeHNe JIeKTPOMarHUTHBIX BOJIH B
TEXHHKE U OBITY.

[TpuHOMIBI paguocBs3y U TeNeBHAeHMs. Pajnoaokamys.

DJIEeKTPOMArHUTHOE 3arpsi3HEHHE OKPY KAIOIIEH CPe/Ibl.

Texnuueckue ycmpoucmea u NpaKmuyeckoe npumeHeHue. My3bIKAIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas JUAarHOCTHUKA B TEXHUKE U MEAMIMHE, pajap,



paaronpuEMHHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-neus.

Hemoncmpauyuu

1. OGpazoBaHue U pacnpoCTpaHEeHHE NONEPEYHbBIX U IPOJOIBHBIX BOJIH.

2. Koneouomeecs Tea0 Kak HCTOYHHK 3BYyKa.

3. HabmoneHune oTpakeHUs U MPEOMIICHNS MEXaHUUECKHX BOJIH.

4. HaOmonenue nntephepeHuny u Tudpakiug MeXaHH4eCKuX BOJIH.

5. 3ByKOBOH pe30HaHC.

6. HaGmoneHue CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOH H
4acTOTOH KoJieOaHHH.

7. HccrnemoBaHue  CBOWCTB — AJISKTPOMAarHUTHBIX — BOJIH:  OTPaKECHHUE,
NIPEJIOMIIEHUE, TIOIAPU3ALNS, TUPPaKLus, THTEphEePEeHIIHS.

Tema 3. OnTHka

I'eomeTrpuueckas onrtuka. [IpsmMonuHelHOe pacnpoCTpaHEHHE CBETa B
oaHopoaHou cpeze. JIyu ceeta. ToueuHbll HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTpaXkeHus1 cBera. [locTpoeHne n300pakeHuil B
IUIOCKOM 3epKajie.

IIpenomnenue cBera. 3akoHBl TpPEIOMIIEHHsS CBeTa. AOCOIIOTHBIN
nokasareib mnpenomieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIN
YT0JI TIOJIHOTO BHYTPEHHET0 OTPaXKCHUSI.

Hucnepcus csera. CoxkHBIN cocTaB 6esoro cera. L[Ber.

CoOwmparoniue W pacceuBaronue JHH3bBL. ToHKas JnH3a. DOKycHOe
paccTosiHMEe M ONTHYECKas Cujla TOHKOHM JuH3BL. [locTpoeHune n3obpakeHuil B
coOMpaloIIMX W pacceMBalOIUX JUH3aX. @DopMyna TOHKOW JIMH3BI.
YBenuueHue, 1aBaeMoe JIMH301.

IIpenensl IPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BomHoBast ontuka. MaTepdepenims cBeta. KorepeHTHbIE HCTOUYHUKH. Y CIIOBHUS
HaOMIO/ICHHs] MAKCUMYMOB U MHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JBYX
CI/IH(i)aSHI)IX KOT'CPCHTHBIX UCTOYHUKOB.

HNudpakuust ceera. JudpakuuonHas pemérka. YCIoBHE HaOIIOACHUS
rJIaBHBIX MAKCUMYMOB TIpU TAJACHUU MOHOXpPOMATHYECKOIO CBE€TAa Ha
TUPPAKINOHHYIO PEIIETKY.

ITongpuzanus ceera.

Texnuueckue ycmpoucmea U npaKmuieckoe npumeHenue: OYKH, IyIia,
(hoToanmapar, MPOEKIMOHHBIA ammapar, MUKPOCKOT, TEJIECKOI, BOJOKOHHAs
ONITHKA, TUPPAKIMOHHAS PEUIETKA, TOIAPOUI.

Jemoncmpayuu

1. TIpsMosmHEHOE paclpoCTpaHEHNE, OTPaXKEHUE W MPETOMIICHHE CBETA.

Onrugeckue TpuOOPEIL.

2. TlonHoe BHyTpeHHEe oTpaxkeHHe. MoJiesb CBETOBO/IA.

HccnenoBanue cBOWCTB N300paKeHHI B JTUH3aX.
4, Monenu MUKPOCKOTIA, TEJIECKOTIA.

w



Habmonenue narepdepeHuny ceera.

HaGmonenue audpakuuu csera.

HabnroneHue mucrnepcuu CBeTa.

[MomydeHue crieKkTpa ¢ MTOMOIIBIO TPU3MBI.

[MonydeHue criekTpa ¢ MOMOIIBIO TU(PPAKINOHHON PEIETKH.
10 HabnroneHue moysipu3aiyu CBera.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie paoomei

1. 3mepenue noka3aress IpesIoMICHHS CTEKIIa.

2. UccnenoBanue CBOWCTB U300pakeHUH B JIMH3aX.

3. Habnronenue nucriepcu cBeTa.

©®~Nou

PA3JIEJI 6. OCHOBBI CITELIUAJILHOM TEOPUU
OTHOCHUTEJIBHOCTHU

I'paHunbl  NPUMEHMMOCTH — KJAacCH4ecKoW — MexaHWkH.  IlocTymaTsl
CIEIMATIbHON TEOPHN OTHOCHUTEIHHOCTH: MHBAapHAHTHOCTH MOXYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIBHOCTH DHHINTEHHA.

OTHOCHUTENBEHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAICHHUE
JUTUHBL.

DHEprust 1 IMITYJIbC PENSTUBUCTCKONW YaCTHUIIBI.

CBs3p Macchl C SHEPTHEH M HMITYJIBCOM DEIATHBHCTCKON YaCTHIIBI.
DHeprus noxosl.

PA3JEJI 7. KBAHTOBAS ®U3UKA

Tema 1. Dj1eMeHTbI KBAHTOBOH ONTHKH

@otonsl. Popmyna Ilmanka cBs3uM 3HepruM (OTOHA C €ro YacTOTOM.
OHeprusi 1 UMITYJIbC POTOHA.

OtkpeiTre U uccenoBanue Goroaddexra. Ompitet A. I'. CroneroBa. 3aKOHBI
¢doroadpexra. Ypasuenne DiiHmreiiHa mis poroadexra. «KpacHas rpaHuna»
tdhoroaddexra.

Hasnenne ceera. Onpitsl 1. H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.

Texnuueckue ycmpoticmea u npaxmuyeckoe npumenenue: (HOTOIIEMEHT,
(doronaruuk, conHeyHas barapesi, CBETOANO/I.

Jemoncmpayuu

1. ®oToad ekt Ha yCTaHOBKE C IIMHKOBOH TIACTHHOM.

2. UccnenoBanne 3aK0OHOB BHEIIHETO (HOTOdPdEKTa.

3. CBeTOaMOI.

4. Connednas Oatapest.

Tema 2. CTpoenue aroma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro | |-gacTuu.



IInanerapnas mozens aroma. Iloctynatel bopa. M3nydenue u morioiieHue
(HhOTOHOB TIpH TepexoJie aToMa ¢ OJHOTO YPOBHS dHEPTUU Ha APYroud. Bumsl
cniekTpoB. CIeKTp ypOBHEH SHEPTrUu aToMa BOAOPOA.

BonnoBeie cBoiictBa wactuu. Bomael ae bpoitna. KopmyckynspHo-
BOJIHOBOU yaju3M.

CroHTaHHOE U BBIHYKJIEHHOE U3ITyYeHUE.

Texnuueckue ycmpoiicmeéa u npaxmuyeckoe npumeHeHue: CIEKTPalbHBIN
aHanu3 (CIeKTPOCKOII), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpauyuu

1. Mopaens ombita Pesepdopaa.

2. OnpeseneHue JIMHBI BOJHBI Ja3epa.

3. HabnroneHne MMHEHYATHIX CIEKTPOB M3IyUYEHUsL.

4. Jlazep.

Yuenuueckuit akcnepumenm, nabopamopnuvie padbomsut

1. HabnioneHue TUHEHYATOTO CIIEKTpa.

Tema 3. AToMHOe 11pO

OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHMs sapa. OTKpbIThe
pammoaktuBHOCcTH. OmbiTel  Pesepdopma 1o  ompeneneHuio  cocrasa
paaroakTUBHOTO wu3nydeHusa. CBoiictBa anbda-, Oera-, ramMMa-H3ITydeHHs.
BnusiHre pasinoakTHBHOCTH Ha XHBBIE OPraHU3MBI.

OtkpeITHE TIPOTOHA W HelTpoHa. HykionHass momens simpa ['eiizenOepra—
MBanenko. 3apsn sapa. MaccoBoe uucio sapa. M3oronsl.

Anpda-pacnan. DOIEKTpOHHBIH W TIO3UTPOHHBIA Oera-pacmaa. [amma-
W3JTydeHre. 3aKOH PaANOaKTUBHOTO pacmaza.

OHeprust CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT macchl sapa.

Snepusle peakiyu. [leeHue n CHHTES sizep.

SAnepusrit peakrop. TepmosimepHbiii cuHTe3. [IpoOJIEMBI M MEPCIIECKTHUBBI
ANEPHOM PHEPTETUKH. DKOJOTMIECKUE ACTIEKTHI SIIEPHON IHEPTETHKH.

OneMeHTapHble 4acTULbL. OTKPBITHE MO3UTPOHA.

Merto/ b1 HAOIIOICHHS ¥ PETHCTPALUY HJIEMEHTaPHbIX YacTHII.

dyHnaMeHTaNbHbIE B3aMMOJCHCTBHSA. ENUHCTBO (HU3MYECKOW KapTHHEI
MHpa.

Texnuueckue ycmpoucmea u HnpaKkmuyeckoe npumeHeHue: IO3UMETP,
kamepa BuiibcoHa, siiepHblil peakTop, aroMHast 6om0a.

Hemoucmpayuu

1. CuéTunk HOHM3UPYIOLIUX YaCTHII.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomsut

1. UccnenoBanue TpeKoB 4acTHI] (110 TOTOBEIM (oTorpadusim).



PA3EJ 8. 2JIEMEHTBI ACTPOHOMMU 11 ACTPO®U3UKU

Otambel  pa3sBUTHSL acTPOHOMHMH. IIpHKIagHOE W MHPOBO33PEHUYECKOE
3HA4YEHHE aCTPOHOMHH.

Bun 3Bé3gHoro meba. CoszBe3ams, sSipKHWe 3BE3MBI, IUIAHETHI, WX BHAMMOE
JBIDKCHUE.

ComnreuHas cucrema.

Comuane. ComHeuyHast aktuBHOCTh. Mcrounmk sHeprumum ConHIa ¥ 3BE3N.
3BE3/BI, X OCHOBHBIC XapaKTEPHCTHKH. JlnarpaMma «CHEeKTpaIbHBIN Ki1ace —
CBETUMOCTB». 3BE3/IbI TIIABHOH ITOCIIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3/1 TTIaBHOW OCIIEI0BAaTEIbHOCTH. BHYTpeHHEE cTpoeHHE
3BE311. COBpEMEHHBIC IPECTABICHHS O IIPOUCXOKACHUH U 3Bouttoriy CoJHITa
¥ 3BE3]1. DTaIbl )KU3HHU 3BE3.

Maieunsiit Ilyte — Hama I'anaktuka. [Tonoxxenue u amwxenue CoiaHua B
lanmaktuke. Tumsl ragakTuk. PagworamakTukn m xBasapsl. UEpHBIE OBIPHI B
A1pax TrajJakTHK.

Bcemennas. Pacmmpenne Beenennoii. 3akon Xa60ma. Pa3zOeranme ramakTuk.
Teopus bosbiioro B3peiBa. PennkroBoe usinyueHue.

MacmrabHas cTpykTypa Beenennoit. MeTaranaktuka.

Hepeménnsie npo0diaeMbl aCTpOHOMHH.

Yuenuueckue naonooenusn

1. HabmiomeHuss  HEBOOPYXXEHHBIM  TIJIa30M € HCIOJIB30BaHUEM

KOMITBIOTEPHBIX TPHIOKEHHUH U ONIPEAEIICHUs MOJI0XKEHHsT HeOSCHBIX
00BEKTOB HAa KOHKPETHYIO [aTy: OCHOBHbIE co3Be3qus CeBepHOTro
TIOJTyIIapHst U SIPKUE 3BE3MbI.

2. HabGmopnenus B Teneckon JIyHsl, maner, Miegsoro ITyTu.

OBOBIIAIOHIEE ITOBTOPEHUE

Ponp ¢usnkm W acTpoOHOMHM B SKOHOMHYECKOH, TEXHOJOTMYECKOH,
COILIMAIBHONW M 3THUYECKOH cdepax NesTeNbHOCTH YEeIOBEKa; POJb U MECTO
(U3MKM M acTPOHOMHHM B COBPEMEHHOW HAay4yHON KapTHHE MHpa; pOJb
¢usnueckoii Teopun B (OPMHUPOBAHUM IPEACTaBICHUH O (U3MUECKOM
KapTHHE MHpa, MecTo (U3MYECKOH KapTHHBI MHpa B 0O0meM psny
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBICHUI 0 IPUPOJE.

MEXIIPEJMETHBIE CBA3U1

Uzyuenne xypca ¢usuku 6a30Boro ypoBHs B 11 Kitacce oCyIecTBISICTCS C
Y4ETOM COJIEpKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH,
OHMONIOTHH, XUMUH, Teorpadyu H TEXHOJIOTHH.

Mesicnpeomemnvie nonamus, C6A3AHHBIE C U3YYEHUEM MEMO006
HAYYHO20 RO3HAHUA: SIBICHWE, HaydHbIH (akT, rumnoresa, Gu3ndeckas
BCIMYMHA, 3aKOH, TCOPHs, HAONIOICHUE, DKCICPUMEHT, MOJCIUPOBAHUE,



MO/JIeNlb, U3MEPECHHUE.

Mamemamuka: peELUIeHUE CHCTEMBl YpaBHEHUIl; TPUTOHOMETpPUUYECKHE
¢byHKIMH: CHUHYC, KOCHHYC, TaHIeHC, KOTAaHI€HC; OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO; BEKTOPbI M UX MPOEKUUH Ha OCHU
KOOPJHMHAT, CJIOXKEHHE BEKTOPOB; IIPOHM3BOJHBIE IJIEMEHTApPHBIX (QYHKIIMH;
MPU3HAKK NOA00US TPEYyTOJIBHUKOB, ONPEIeIeHUE IUIONa U INIOCKUX Guryp u
00béMa Ted.

Buonozusa: >nekTpudeckue SIBICHHS B JKUBOM IpHUpoJe, KolieOaTelbHbIe
JBIDKEHUSI B JKHUBOW IPHUPOJE, ONTHUYECKUE SBICHUS B JKUBOH IPHPOJE,
JieficTBUE pafivalliy Ha )KUBbIE OPTaHU3MBI.

Xumusn: CTpoeHHE aTOMOB U MOJIEKYJ, KpHCTalJIMuecKas CTPyKTypa
TBEPIBIX TEJN, MEXaHU3Mbl 00pa3oBaHUS KPUCTAUIMYECKOH pPemETKH,
CIIEKTPAJIbHBII aHAIU3.

Teozpagpus: MarHUTHBIE TOJIFOCA 3€MJIH, 3aJIeKH MarHUTHBIX pya, POTOChEMKA
3eMHO ITOBEPXHOCTH, TIPEACKa3aHNE 3eMIICTPSICCHHH.

Texnonozua: NVHUU DIEKTPOINEpENad, IEHEPaTOp I[EPEMEHHOr0 TOKa,
3JIEKTPOJABUIaTeNNb, HHIYKIIMOHHAS II€Ub, pajap, paAuoNpHUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-meus, MPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHe4Has 6atapes.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC (68 1)

TemaTnueckuii 610K,
TemMa

OcHoBHOe coaeprkanue

OcHoBHbBIE BU/IBI IeSITEJILHOCTH yqamnxcﬂl

PA3JEJ 1. PU3UKA U METOJIbI HAYYHOI'O IIO3HAHUSA (2 1)

duzuka u METOABI
Hay4YHOT'O IMO3HAHUA
29

®duzuka — Hayka o npupoje. Hayunsie

METOJbl IO3HAHUS OKpyKaromero wMupa. Poib
JKCIIepUMEHTa W TEOpUH B TMpOIecce ITO3HAHMS
MPUPOABL. DKCIIEPUMEHT

B (pU3MKeE.

MopenupoBanue (uzngeckux SIBIIEHUH u
npoueccoB. Hayunsle rumorte3sl. ®Dusnueckue
3aKOHBl M TeOpuH. [paHUIBl MPUMEHHUMOCTH
(u3MYecKUX 3aKOHOB. [IpHHINIT COOTBETCTBYS.
Pounb 1 MecTo ¢pu3uku B popMHpOBAHUT
COBpEMEHHOU Hay4yHOU KapTHHBI MHupa,
B TIPAKTHYECKON EATETbHOCTH JIIO/ICH

Pabora B rpymie 1o noaroToBke KOPOTKHX COOOIICHUH
0o pomn u Mecte (QU3MKA B IPAKTHYECKOU
eI TEILHOCTH JIIOIEH.

OcBoeHHE OCHOBHBIX NPHEMOB PAaOOTHI ¢ IHGPOBOH
naboparopueii o Gpuznke

PA3IEJ 2. MEXAHUKA (

18 4)

Kunemarnka

()

Mexanmdeckoe  aBmKeHHEe.  OTHOCHTENBEHOCTH
MeXaHH4eckoro JBmkeHHs. Cucrema OTCuéTa.
Tpaekropus.

HpOBeI[eHI/Ie OKCIIEpUMEHTA: HU3y4YCHHUC
HEPAaBHOMEPHOI'O ABUWIKCHUS C HLEJIbIO OIPCACICHUA
MTHOBEHHOH CKOpPOCTH,; HCCICNOBAHUE COOTHOIICHUSA




Ilepememienne, CckOpocTh  (CpemHssI  CKOPOCTb,
MTHOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepHanbHOIt
TOYKH, MX TPOEKIUH HAa OCH CHUCTEMBI KOOPAHHAT.
CrnoxeHue NepeMeleHUN U CI0KEHUE CKOPOCTEH.
PaBHOMEpHOE M pPaBHOYCKOPEHHOE IPSMOJIMHEITHOE
IBIDKEHHWE. [papuknm 3aBHCHMOCTH KOOPJAMHAT,
CKOPOCTH, YCKOPEHHs, IIyTH U IIepeMEIIeHU]
MaTepHaNbHOH TOYKU OT BPEMEHH.

CBobonmHOe majgeHHe. YCKOpeHHe CBOOOIHOTO
HaeHus.

Kpusonuneiinoe JBUXKECHHUE. JlBikeHue
MaTepUaJlbHOMH  TOYKM IO  OKPYXHOCTH  C
[IOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. YTJIOBast
CKOpPOCTb, JIMHEHHas ckopocTh. Ilepron u yacrorta
obpamenus. LleHTpocTpeMuTensHOE YCKOPEHHE

MEXIy  MOyTAMH,  TPOHICHHBIMH  TeJIOM 32
HOCJIe/I0BaTEIIbHBIE PABHBIC IPOMEXYTKH BPEMEHH TIPU
PAaBHOYCKOPEHHOM JIBHKCHUH C HAYaJbHON CKOPOCTBIO,
paBHOW HyIIO; M3yYCHHUE JABIDKCHUS IIapuKa B BS3KOI
JKUIKOCTH.

OObscCHEHHE  OCHOBHBIX  IPUHIMIIOB  AEHCTBHS
TEXHUYECKMX YCTPOMCTB, TaKUX Kak: CIHAOMETP,
LENHbIE ¥ PeMEHHBIC Mepeaaud IBMWKCHUS; U yCIOBHI
ux 0e30MacHOr0 MCMOJNB30BaHUS B IOBCEIHEBHOMN
KU3HH.

Pemenne pacuéTHBIX 3amady € SBHO 3aJaHHOM
(u3MYECKO MOZENBI0 C MCHOJNB30BaHHEM OCHOBHBIX
(hopMyT KHUHEMAaTHKH.

[Moctpoerne wu aHamu3 TrpadUKOB 3aBUCHMOCTEH
KUHEMaTHYEeCKHX BEIMYHH OT BPEMEHH.
PacriosHaBaHue (U3MYECKHX SBICHHH B Yy4eOHBIX
ONMBITAX W OKPYXAIOIIEH »JKU3HU: PABHOMEpPHOE WU
PaBHOYCKOPEHHOE MIPSIMOJIMHEHHOE JIBIDKEHHE,
cBOOOIHOE Ta/ICHHE Tell, IBHKECHUE TI0 OKPYKHOCTH.

Onucanue MEXaHUYECKOTO JIBHOKEHHS c
UCTIONB30BaHIEM (DM3MYECKHX BENMYHH: KOOpPIWHATA,
Iy Tb, IIEPEMEIIEHNE, CKOPOCTb, YCKOPEHHE.

Pabora B rpynmax npu IJTAHUPOBAHHH, NIPOBEICHUN H
UHTEpIIPETallud Pe3yJbTaTOB OINBITOB U  aHalu3e
JIOTIOJTHUTENBHBIX UCTOYHUKOB HH(OPMAIHH 110 TeMe

JnHamuka

[IpuHuun otHocuTeNnbHOCTH [anunes.

[IpoBenenue sKcriepuMeHTa: HCCIEA0BaHNE




(79)

IIepsslit 3akoH HbroToHa. MHepHuanbHble CUCTEMBL
orcyéra.

Macca Ttena. Cuna. [IpuHIMI Cyneprno3HLUN CHIL.
Bropoit 3akon HeloToHa /1 MaTepuabHOM TOUKHU.
Tperuit 3axon HetoToHa /U1 MaTepUabHBIX TOUEK.
3akoH BceMHUpHOro TaroreHus. Cuia TSDKECTH.
IlepBast KocMHYecKast CKOPOCTb.

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

Tpenne. Buabl TpeHus (HOKOSA, CKOJBKEHHS,
kauenns). Cmia Tpenms. Cyxoe Ttpenme. Cuia
TPEHUS CKONBXEHUS M CWIa TPEHHUA MOKOS.
Koappumuent tpenust.

Cunma CONpOTHBIEHHS TIIPU JBWKEHHH Tela B
JKUJIKOCTH WU Ta3e.

TlocTymatensHOe W BpamaTedbHOE — JBHIKEHHE
a0COIOTHO TBEPIOTO TeJa.

MoOMEHT cuibl OTHOCHTEJIBHO OCH  BpAlllEHHS.
IInedo cunel. YcnoBus paBHOBeCHs TBEPAOrO Tena

3aBUCHUMOCTH  CHJI  YIPYIOCTH,  BO3HHMKAIOLIUX
B NIPY>KHHE U PE3NHOBOM 00paslie, OT UX
nedopMaru; n3y4yeHue JIBHOKEHHS Opycka

10 HaKJIIOHHOH IJIOCKOCTH; NCCIIET0BaHNE

YCIIOBHH paBHOBECHs] TBEPJOTO Tela, MMEIONIEro OCh
BpAICHNS.

OOpsicHeHHE  OCOOCHHOCTE  paBHOMEPHOTO U
PaBHOYCKOPEHHOTO  HPSIMOJIMHEWHOTO  JBHIKEHHS,
CBOOOJHOTO MafeHHs TEN, IBIDKCHHS IO OKPYXHOCTH
Ha OCHOBE 3aKOHOB HBIOTOHA, 3aKOHa BCEMHPHOIO
TATOTCHUSI.

OObsiCHEHHE  OCHOBHBIX  IPUHIMIIOB  AeHCTBHS
TEeXHUYIECKHUX yCTPOUCTB, TAKUX KaK MOIITHITHUKH.
OOBsCHEHNE IBIDKCHUS HCKYCCTBEHHBIX CITyTHHKOB.
Pemenune pacu€THBIX 331a4 C SBHO 3a/1aH-

HOH (hU3MUECKON MOJETIBIO C UCIIOIB30Ba-

HHEM OCHOBHBIX 3aKOHOB U ()OpMYJI ANHA-

MHKH.

PacriosHaBanue (U3MYECKHX SBJICHHH B Yy4eOHBIX
OMBITAX W OKPYXAIOIIEH  JKU3HM:  HMHepUus,
B3aMMOJICHCTBHE TEIl.

AHamu3  (QH3MYECKHX ~ TMPOLECCOB M SIBICHHUH
C HCII0JIb30BAHUEM 3aKOHOB U MPHHIIUIIOB!

3aKOH BCEMHUpPHOro Tsarotenus, I, 11 u 111

3akoHbl HPBIOTOHA, TPHHIMI CYNMEpPHO3HLIUH  CHIL,
IPUHIMI PAaBHONPABHOCTU HWHEPILHANBHBIX CHCTEM
orcuéra




3aKOoHBI COXpaHEHHUS B
MEXaHUKe
(69)

MMmnysbc MaTepuanbHOIl TOUKH (Tena),

CHCTEMBI MaTepHaNbHBIX TOoueK. MMIynbc cumsl u
U3MEHEHHE WMITylbca Tela. 3aKOH COXPaHEHUs
HMITyJIbca. PeakTHBHOE IBH)KEHHE.

Pa6ora cuiiel. MOIHOCTE CHIIEL.

Kunernyeckast SHeprust MaTepHAIBHOH  TOUYKH.
Teopema 00 H3MEHEHUN KHHETHYECKON SHEPTHUH.
[lorenunanbHas 3Heprus. [loTeHnuanpHas SHEprust
YIIpYTO nedopMupoBaHHOM HPY>KUHBI.
TloreHnmansHas sHEpPrUs TeNa BOIU3HM MOBEPXHOCTH
3eMiu.

ToTeHnmanbHbIe 1 HENOTEHINATBHBIS

cuiibl. CBsi3b pabOTHI HEMTOTEHIIUANBEHBIX

IlpoBeneHne SKCIepUMEHTa: H3ydeHHE aOCONIOTHO
HEyNpyroro yiapa ¢ TOMOIIBIO JBYX OJHMHAKOBBIX
HHUTSHBIX MAasTHUKOB; HCCIEIOBAaHHE CBA3M PAOOTHI
CHJIBl C U3MEHCHUEM MEXaHWYECKOHW PHEpruu Tejla Ha
IIpUMeEpe PacTLKEHHs PE3UHOBOIO XKIyTa.

Pemienue pacu€THBIX 3ajad ¢ SBHO 3a/laHHOM
(u3HIecKOif MOZAENBIO C HCHOJIB30BAHUEM OCHOBHBIX
3aKOHOB H ()OPMYJI AUHAMHKHU U 3aKOHOB COXPAHEHUSI.
Pemenne kauecTBEeHHBIX 3amady C OHNOpOW Ha
u3yuyeHHble B pasgene  «MexaHHKa»  3aKOHBI,
3aKOHOMEPHOCTH U (pru3HUecKue IBICHUS.

Onucanue MEXaHHUYECKOTO JIBIDKEHUS c-
UCIIONB30BaHUEM (PU3MUECKUX BEINIHH:

CHJI  C U3MEHEHHEM  MEeXaHH4YeCKOll  sHepruu
CHCTEMBI Tell. 3aKOH COXPaHEHWsS MEXaHHIeCKOi
SHEpTrHN.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS

HMILYJIbC TeNa, KHHEeTUYeCKask S3Heprusl, IOTeHIHaIbHas
SHEPTHs, MeXaHWueckas paboTa, MexaHWJecKas
MOIIHOCTb.

AHamm3  QuU3HYECKMX ~ TIPOLECCOB W SBICHUH
C MCIOJIb30BaHUEM 3aKOHA COXPAHEHUs] MEXaHUYEeCKOM
9HEPruH, 3aKOHA COXPAHEHMS UMITYJIbCa.

OObsiCHEHHE  OCHOBHBIX  MPUHIMIIOB  AeHCTBHS
TEeXHUYIECKUX YCTPOMCTB, TAKHX KaK: BOXOMET, KOMED,
MPY>XUHHBIA TACTONET.

OOBscHEeHNE ABIKEHUS PaKeT C OIOPOil HA H3yUCHHBIE
(bI/I3I/Iq€CKI/IC BCIIMYHUHBI U 3aKOHBI MCXAaHUKU.
Ucnonp3oBaHue  HpH  MOATOTOBKE  COOOIIEHHI
O IPUMEHCHUHU 3aKOHOB MCXaHUKHU COBPEMCHHBIX
MHQOPMAIIMOHHBIX ~ TEXHOJOTHMH  IUIsI  IIOHCKa,




CTPYKTYPUPOBAHUS, UHTEPIPETALN U MPEICTaBICHHS
uHQOpPMAIMK, KPUTHYECKUH aHaIW3 MOJTydaeMoi
uHpOpMaIMU

PA3JIEJI 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMKA (24 )

OCHOBBI MOJICKYJISIPHO-
KMHETUYECKOH Teopun
99

OcCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
KMHETHYECKON Teopuu. bpoyHOBckoe IBM)KEHUE.
Juddyszus. Xapaxrep IBIKSHHS H B3aUMOJCHCTBHSA
yacTull BeIlecTBa. Mojenu CTpOeHUs Ta3os,
JKUIKOCTEH M TBEPIBIX TeNl M OOBSICHEHHE CBOMCTB
BEIlECTBA HAa OCHOBE J3TUX Mozened. Macca
Mmonekyn. KomuuectBo BemectBa. IlocTosiHHas
ABorazpo.

IlpoBeneHne SKClepUMEHTa: ONpENEIeHHE MAacChl
BO3[lyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEHUM
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPAaTypHl BO3AyXa B
Heif; uccie0BaHNe 3aBUCMOCTY MEX]y ITapaMeTpaMu
COCTOSIHUSI Pa3pEKEHHOr0 rasa.

OObsiCHEHHE  OCHOBHBIX  IPHHIMIOB  JEHCTBUM
TEeXHUYIECKHUX yCTPOHUCTB, TAKHUX KaK: TEPMO-

TeroBoe  paBHoBecme. Temmepatypa un  eé
n3mepenue. [lkana remneparyp Lenbcus.

Mogens uneambHOro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYIAPHO-KHUHETHIECKOH TEOpHH WHAEaTbHOTO
rasza. AOCOJIIOTHAsl TeMIIepaTypa Kak Mepa cpezHeil
KUHETUYECKOW SHEpruu  TEIIOBOIO  JBIKCHUS
gacTULl ras3a. [a3oBele 3aKkOHBL. YpaBHEHHE
MenpeneeBa—Kunanetipona.  3akon  [lanbToHAa.
W3zomponeccsl B HAealbHOM Ta3e C IMOCTOSHHBIM
KOJIMIECTBOM BEIIECTBA. I'papmuaeckoe
TNpeJCcTaBIeHHE H30MPOIECCOB: N30TEPMa, H30X0pa,
u3obapa

MeTp u 0OapoMmeTp; M YCJIOBHMH HX Oe30macHoro
HCIOJIb30BAHNUS B MOBCEHEBHOM JKH3HH.
PacriozHaBanue Qusmyeckux SBICHHH B Y4EOHBIX
OMBITaX H  OKpyXaromed o ku3HH:  auddysws,
OpPOYHOBCKOE JIBUKCHHE.

OnucaHue TeIJIOBBIX SIBJICHHH C MCIIOJIb30BaHUEM
(U3MYECKUX BENUYMH: JaBJICHHE Ta3a, TeMIepaTypa,
CpelHssl ~ KHHETHYeCKas JHEeprus  XaoTHYECKOro
JBI)KEHHS MOJIEKYJI, CpPEeIHEKBaJpaTH4Has CKOPOCTb

MOJIEKYIL.
Ananmu3  (GU3MYECKHX  TPOIECCOB M SIBJICHHH
C UCTIOIb30BaHUEM MOJIEKYJIIPHO-KHHETHYECKON

TCOPHUU CTPOCHUSA BCIIECTBA, I'a30BbIX 3aKOHOB, CBA3H




CpelHENl KNHETUUECKON 3HEPTUN TEIUIOBOTO ABMIKEHUS
MOJIEKYJI ¢ aDCOIIOTHO TeMIepaTypoii.

Pemenne pacu€THbIX 3agauy € SBHO 3aJaHHOM
(u3MYecKol MOZENBI0 C MCHONB30BaHHEM OCHOBHBIX
nonoxxkernit MKT, 3akoHOB u (OopMyJT MOJIEKYISIPHOM
bu3nKu.

Pabota B rpynmax npu mIaHNPOBaHUH, NPOBEJCHHN H
UHTEpPIpETalul Pe3ylbTaTOB OIBITOB U AaHAIN3e
JIOTIOJTHUTENBHBIX UCTOYHUKOB HH(OPMAIHH 110 TeMe

OCHOBBI
TEPMOANHAMHUKA
(10 9)

TepMmoauHamuueckas cUcCTeMa. BuyTpennss
SHEPrusi TePMOAMHAMHUYECKON CHCTEMBI M CIIOCOOBI
e€ m3MeHeHns. KosmyecTBo TemoTel M paboTa.
BHyTpeHHSs1 SHEpPTHUs OTHO-

aTOMHOT'0 MJealbHOTrO raza. Bunsl Temnonepenauu:
TEIUIONTPOBOJHOCTb, KOHBEKIIHS, W3JTyYeHHE.
VnenpHas Temno€MKOCTh BemiecTBa. KosmuecTtBo
TEIUTOTHI TIPH TEILTONIepeaade.

[NousTre 06 aguabatHOM mporecce. [lepBblil 3aKk0H
TepMoauHaMuKH. IlpuMmeHeHHe mepBOro 3axkoHa
TEpMOAMHAMHUKH K u3ompoueccam. [ paduueckas
WHTEpIIpeTaIns paboTHI ra3a.

Bropoii 3akoH TepmomumHamuku. HeoOpatumocTtsb
MPOIIECCOB B MPHUPOJIE.

TeruoBsle  MalIMHBIL. [TpuHIUIBI
TEIIOBbIX MamuH. IIpeoOpa3oBaHus >SHepruu B
TerioBbix MamuHax. KIIJ[ TemymoBod MamivHbl.
Iukn Kapno wu ero KIIJ. DOxonoruueckue

JIENUCTBHS

[IpoBeneHne y4eHUYECKOTO SKCHEPHMEHTA: H3MEPEHUE
YIEIbHOM TEIIOEMKOCTH BEIIECTBA.

OOBsICHECHHEC  OCHOBHBIX  MNPHHIMIIOB  JICHCTBUS
TEXHUUYECKUX YCTPOWCTB, TaKUX Kak: JIBUraTelb
BHYTPEHHEro CropaHuis, OBITOBOH XOJIOAMJIbHUK,
KOHIWIIMOHEP; W  yCIOBHM WX  0e30macHOro
HCIIOJIB30BAHUS B MMOBCEAHEBHOM JKU3HU.

OnncaHne W3yYEHHBIX CBOMCTB TE W TEIJIOBBIX
SIBICHAN C WCMOJb30BaHUEM (DU3NUECKUX BEITUYHH:
JIaBJIeHHEe rasa, TeMIleparypa, KOJIMYECTBO TEeIUIOTHI,
BHYTpPEHHAS SHEprusi, paboTa rasa.

Pemenne pacu€THBIX 3agay € SBHO 3aJaHHOM
(hU3HYeCKO MOJENBI0 C HMCIONB30BAaHUEM OCHOBHBIX
3aKOHOB H (H)OPMYJI TEPMOANHAMUKH.

Pemienne KkadyecTBEHHBIX 3adady C  ONOPOM  Ha
u3yueHHble B pasznene «MorekyispHas ¢usuka u
TEPMOJUHAMHKA»  3aKOHBI,  3aKOHOMEPHOCTH U
(uznvecKue SBICHUS.




MpOOIEMBI TEINIOAHEPTETUKU

Pabora B rpymmax npu aHamM3e JONOJHHUTEIBHBIX
HCTOYHUKOB MH(OPMAIIUHU 110 TEME

ArperaTHbIe COCTOSTHUS
BEIIECTBA.
Da30BbIE MEPEXOBI

(S )

ITapooOpa3oBanne u kxonmeHcauus. McmapeHue u

KUIICHUE. AbcomoTHas u OTHOCHUTEIIbHAS
BJIAKHOCTh Bo3ayxa. HacwlmeHHblil nap. YaenpHast
TeIioTa apooOpa3oBaHus. 3aBUCHMOCTh

TEMIICPATYPhl KUIICHUA OT AaBJICHUS.

ITpoBeneHue JKCIEPUMEHTA: U3MepeHue
OTHOCHTEIIbHOM BIXKHOCTH BO3/lyXa.

OOBsICHEHHE  OCHOBHBIX  INPUHIMIIOB  JeHCTBUS
TEXHUYECKHX YCTPOMCTB, TakMX KaK: THTPOMETp H
MICHXPOMETP, KaJIOPUMETP; U YCIOBUH HX 0€301acHOro
HCIIOIb30BaHMS B TOBCEHEBHOM JKU3HH.

Teépnoe Tteno. Kpucrammmdeckue u amopdHbIe
Tena. AHM30TPONHUS CBOMCTB KpucTayuioB. JKuakue
kpuctauisl. CoBpeMeHHbIe MaTepHaisl. [lnaBnenne
U KPUCTAJUIM3AlMs. YIenbHas TEIoTa IUIaBJICHHUS.
CyOmmmarnms.

YpaBHeHHE TEIUIOBOTO Oananca

OnucaHue IPUHLUIOB IIOJYYCHUS COBPEMEHHBIX
MaTepHaloB, B TOM 4Kcjie HAHOMaTepHajoB.

Pemienne pacu€THBIX 3ajad ¢ SBHO 33/laHHOM
(u3HIecKoi MOJETBI0 C HCHONB30BAaHHEM YPABHEHHS
TETIOBOTO OanaHca.

Pemenune KkayecTBEHHBIX 3agad C ONOpPOM Ha
N3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3MUYECKUe
SIBJICHUA 110 TEME.

PacriosHaBaHue (U3MYECKHX SBICHHH B Yy4eOHBIX
OTIBITaX W OKPYIKAIOIIEH KU3HU: AedopManus TBEPIBIX
TN, HAarpeBaHHEe U OXJAKACHHWE Tell, W3MEHECHHUE
arperaTHBIX COCTOSIHUIT BEIlecTBa M OOBSCHEHHE UX Ha
OCHOBE 3aKOHOB M ()OPMYJT MOJICKYJISIPHON (DU3UKH.
Hcnonp3oBanie HWHPOPMAIIMOHHBIX TEXHOJOTHHA IS
IIOMCKA, CTPYKTypPUpPOBaHUSA, HMHTEPIPETAUU U
NpEe/ICTAaBICHNUS  MHGOPMAlWM TIPH  TMOATOTOBKE
COOOIEHNH O TMPUMEHEHHH 3aKOHOB MOJIEKYIISIPHOM
(hU3UKK ¥ TEPMOJMHAMUKH B TEXHUKE U TEXHOJIOTHSIX




PA3JIEJ] 4. DJIEKTPOJUHAMMKA (22 )

DIEeKTpOCTaTHKA
(10 4)

OnexTpuzanus Tel. DJleKTpudyeckuil 3apsan. [lsa
BUA INEKTPUYECKHX 3apafgoB. I[IpoBoaHuKH,
OUANEKTPUKA M TONYNPOBOJHUKH.  3aKOH
COXpaHEHUsI ANEKTPUIECKOTO 3apsa.
Bs3aumoneiicteue  3apspoB.  3akoH  Kynona.
ToueuHbIil 2JEKTpUUECKUI 3aps. DJIEKTPHUUECKOe
none. Hanpspk€HHOCTB  JIEKTPUYECKOrO  MOJI.
IIpuHuMn cyneprno3unuu 3AeKTPUUECKUX IOJIEH.
JIuauK HanpsHYKEHHOCTH NEKTPUUECKOTO TOJIA.

Paborta CHII 3NIEKTPOCTATHYECKOTO OJISL.
IToTennuain. Pa3HoCTh MOTEHIUATIOB.

[IpoBoaHuKH U JIUDJIEKTPUKHU B
9JIEKTPOCTaTUYECKOM  mosie.  Jludnexrpuueckas
MPOHHUIIAEMOCTb.

OnekrpoémiocTh. KoHmeHcatop. DIeKTpOoEMKOCTH
IUVIOCKOTO KOHJIEHCATOpa. OJHEPrus 3apspKeHHOTO
KOHJICHCATOpa

IIpoBenenue JKCIIEPUMEHTA: HU3MepeHue
3MEKTPOEMKOCTH KOHAEHCATOPA.

OOBsICHEHHE  OCHOBHBIX  INPUHIMIIOB  JEHCTBUS
TEXHUUYECKUX YCTPOMCTB MU TEXHOJOIMH, TAaKUX Kak:
SNIEKTPOCKOI,  3JIEKTPOMETP,  3JIEKTPOCTaTHYECcKas
3aIlHTa, 3a3eMJICHHE IEKTPOIPHOOPOB, KOHICHCATOD,
KOINMPOBAIBHBIM amnmapar, CTpyiHbIH @puHTEp; U
ycnoBuid ~ uMX ~ 0e30macHOro  NpUMEHEHHs B
MIPaKTHUYECKON KHU3HH.

Pemenne pacu€rHpix 3amad ¢ ABHO  3aJaHHOM
(HU3KMUECKOi MOZIEIIBIO C UCIIONB30BAHHEM

OCHOBHBIX 3aKOHOB M ()OPMYJI DIEKTPOCTA-

THUKH.

Pemenne KkayecTBeHHBIX 3aJad C ONOpPOM Ha
M3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MUECKHE
SIBTICHHS 110 TeMe «DIEKTPOCTaTHKA».

PacriosHaBaHue (U3MYECKHX SBICHHH B Yy4eOHBIX
ONbITaX M OKPYXKAIOWIEH >XU3HU: IEKTpU3alMs Tell,
B3aMMOJICHCTBHE 3aps/I0B; U 00BICHEHHE X HAa OCHOBE
3aKOHOB M ()OPMYII TEKTPOCTATHKN.

Omnncanue M3y9IEeHHBIX CBOHCTB BEIIleCTBa
U OJIEKTPUYECKUX  SABIEHHH C  HCIOJB30BaHUEM
(U3MYECKUX  BEJIMYMH: JNEKTPUYECKUil  3apsn,
HaNpsDKEHHOCTh  AJIEKTPUUYECKOTO IO, IMOTEHLHAN,
Pa3HOCTb MOTEHIINAJIOB, YIEKTPOEMKOCTb.




AHnamu3  Qu3MYeCKMX ~ TPOLECCOB U SBICHUH
C UCIIOJIL30BaHMEM  (DM3HYECKMX  3aKOHOB:  3aKOH
COXPaHEHHs HJIEKTPUYECKOTo 3apsia, 3aKoH KynoHa.
Pabora B rpymnmax mnpH aHaJdHM3e JONOJHHUTEIHHBIX
HCTOYHUKOB MH(POPMAINU U HOATOTOBKE COOOIICHUH 0
MPOSIBIICHHH 3aKOHOB JJICKTPOCTATUKH B OKPYIKAIOIIEH
JKM3HH M IPUMCHCHUH MX B TEXHHUKE

IlocTosHHBIH

3JIEKTPUYECKHIA TOK.

Toxu B Ppas3IMYHbIX
cpenax
(12 9)

DNEeKTpUYEeCKU TOK. YCIIOBHS CYIIECTBOBAHUS
3JIEKTPUYECKOro Toka. VicTouHuK

Toka. Cuia Toka. I1oCTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa Juid ydacTka

IETTH.

OnexTpuyeckoe CONPOTHBIICHHE. YnemsHOE
CONpOTHBIEHHE BemecTBa. llociemoBaTelnbHOE,
napasienabHoe, CMeEIIaHHOE COEJIMHEHNE
MIPOBOJHUKOB.

PaGota snexrpuyeckoro Toka. 3akoH JIxoyis—
Jlennia. MOIHOCTB 3JIEKTPHYECKOTO TOKA.

OJIC m BHYTpeHHEe CONPOTHBICHHE HCTOYHHKA
3akon Oma st TNONHOH  (3aMKHYTOR)
anexkTprudeckoi nenu. Koporkoe 3ambikaHue.

TOKa.

IIpoBeneHne SKCIEpPUMEHTA: H3Y4YE€HHE CMEIIaHHOTO
COEIMHEHHUS PE3UCTOPOB; U3MEPE

Hue DJIC UCTOYHUKA TOKA U €r0 BHYTPEH-

HEro CONPOTHBIICHUS; HAOII0ICHHE IEKTPOIU3a.
OOBsICHEHHE  OCHOBHBIX  IPUHIMIOB  JIEHCTBUS
TEXHUYECKUX YCTPOMCTB MU TEXHOJOTMH, TaKUX Kak:
amMIlepMeTp, BOJBTMETP, PEOCTaT, WCTOYHHKH TOKa,
3NIEKTPOHATpeBaTeNIbHbIE pubopHI,
3NIEKTPOOCBETUTEIBHBIE npuoopBHI, TepMOMETP
CONPOTHBIICHHS, BAKyYMHBIH IHON, TEPMHCTOPHI H
(hoTope3ncTopsl, TIOJTYTIPOBOTHUKOBBII JHON,
TaJbBAaHMKA; W YCIOBHH MX 0€30MacHOTO MPUMEHEHHS
B TIPAKTHYECKON JKHI3HU.

OJeKTpOHHAs INPOBOAUMOCTb TBEPJIBIX METAJUIOB.
3aBHCUMOCTh ~ CONPOTHBIECHHS  METaLIOB  OT
TeMieparypbl. CBEpXIPOBOAUMOCTb.

Pemenne pacu€THbIX 3agay € SBHO 3aJaHHOM
(hU3HYeCKO MOJENBI0 C HMCIONB30BAaHUEM OCHOBHBIX
3aKOHOB U bopmyn TEMBI «ITocTosAHHBIH




Onexkrtpuyeckuii Tok B Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITYYKOB.

IlonympoBoguuku. CoOCTBeHHass W IpUMecHas
HPOBOJVIMOCTD IOJIyIIPOBOJHNKOB. CBolicTBa p—N-
nepexona. [TorynpoBoHIKOBEIE TPHOOPHI.
DJNeKTpUYecKui TOK B pacTBOpax M pacIuiaBax
SNIEKTPOJIUTOB. DJIEKTPOIMTHYECKAs THCCOLMAIIHS.
DIEKTPONH3.

DnexkTpuyeckuii TOK B razax. CaMOCTOSITENbHBINH U
HECaMOCTOATENbHbIN pa3psa. Momnsus. [Inazma

SIEKTPUIECKUH TOK».

PacniozHaBanme Qusnyeckux SBICHUH B y4eOHBIX
OMBITAX W OKPYXAIOIIEH JKU3HU: 3NEKTpHUecKas
MPOBOJVMOCTG, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE ICHCTBHS TOKA.

AHanu3 dSJEeKTPUYECKHX SBICHHH M TIPOIECCOB B
HETSIX MTOCTOSTHHOTO TOKA C HCIIOJIb30BaHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEpPHOCTH IIOCIEJOBATENbHOTO U
MapauIeNIbHOTO  COSANHEHUsS MPOBOJHHUKOB, 3aKOH
Jxoyns—

Jlenna.

OnucaHue  W3yYEHHBIX  CBOMCTB  BEHNIECTB U
JNIEKTPUYECKUX  SBIEHHH € HCIOIb30BAHHEM
(U3NYECKNX BENMYMH: SJIEKTPHUYECKHN 3apsf, cuia
TOKa, 3JEKTPUIECKOE HAMPSIKEHHE, 3IEKTPHIECKOe
CONpPOTUBIECHHUE, PA3HOCTh NoTeHuuaios, I]IC,
paboTa ToKa, MOLIHOCTH TOKA.

Hcnonp3oBanne MHPOPMANMOHHBIX TEXHOJIOTHI st
MOUCKA, CTPYKTYPHPOBAHWS, HHTEPIPETAHH |
NpEe/CTaBIeHNUs]  MHGOPMAlWK TIPH  MOATOTOBKE
COOOIIEHNH 0 TPIMEHEHNH 3aKOHOB IIOCTOSTHHOTO TOKa
B TCXHHUKE U TCXHOJIOTHUAX

Pe3eps (2 4)




11 KJIACC (68 1)

TemaTnueckuii 610K,
TeMa

OcHOBHOe coaep:kaHue

OcHoBHBIE BHUABI 1€ATCJIbHOCTH YYAIIUXCH

PA3JIEJ 4. JIEKTPOJUHAMMUKA (11 4)

MarnutHoe nosne.
DNeKTpOMarHuTHas
naayknms (11 9)

IlocTosiHHEBIE MarHuThbI. BzaumopetictBue
MIOCTOSIHHBIX MAarHUTOB. MarnutHoe moje. BexTop
MarHUTHOM MHIYKUUH. [IpuHIMI Cynepro3unuu
MarHuTHBIX MoJiel. JIMHUM MarHUTHON WHAYKUUU.
Kaptuna nuHMA MarHUTHOH UHOYKLUM IOJA
[TOCTOSIHHBIX MAarHUTOB.

MaruautHoe moJyie MpoBOJHMKA ¢ TOKoM. KapruHa
JIMHUHM WHIYKIIMA MarHATHOTO

noJst JUTHHHOTO HPsIMOTO TIPOBOJTHHKA
1 3aMKHYTOT'O KOJIBI[EBOTO TIPOBO/IHHKA,
KaTyUIKH c TOKOM. OmnbIT Opcrena.

B3aumoneiicTBre NpoBOIHUKOB C TOKOM.

Cuta Amriepa, e€ MOIyJh U HallpaBJICHHE.

Cuna Jlopenma, e€ MOIyab U HampaBlICHHE.
JIBr>keHHEe 3apsHKCHHOM YacTHIBI B OJHOPOIHOM
MarHuTHOM 10Jie. PaboTa CHiibl

Jlopenua.

SIBnenue HneKTpOMarHuTHOW uHIyKiuH. Ilorok
BeKkTOpa MarHUTHOW wHAyKimd. JDJC wHIyKIuH.

[IpoBeneHne »>KCIEpUMEHTAa: H3YyYEHHE MArHUTHOTO
MOJISI KAaTyIIKd C TOKOM; HCCIEIOBaHUE IEHCTBUSL
MOCTOSIHHOTO ~ MarHuTa Ha  pPaMKy C  TOKOM;
HCCJICJIOBAHUE SIBIICHUS DJIEKTPOMArHUTHON MHTYKIUH.
OOBsICHEGHHE  OCHOBHBIX  MPHHIMIIOB  JICHCTBUS
TEXHHYECKHX YCTPOWCTB, TaKHX KaK: IIOCTOSHHBIC
MAarHuTEHL, JJIEKTPOMATHUTHI,  AJIEKTPOJBUTATENb,
YCKOPHTENIM JJIEMEHTApHBIX YaCTHI, HHAYKIHOHHAS
Meyb; W YCIOBHH WX 0€30MacHOTO TPUMEHCHUS B
MPAKTHYECKOM HKU3HHU.

Pemenue pacu€THBIX 3amauy Ha HpPUMEHEHHE (OpMYI
TeMbl  «MarHutHoe — mone.  DJEKTpOMarHWTHas
WHITYKIASD).

Pemienne kauecTBEHHBIX 337]a4 C ONOpO Ha
M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3HUYECKHE
SBJICHUSI TeMbI «MarHuTHOE MoJie. DJIEKTpOMarHuTHast
UHIYKIAS.

OmnpeneneHrie  HampaBleHUS  BEKTOpa  MHIYKIUH
MarHUTHOTO TOJIS TIPOBOJTHUKA C TOKOM, CHIIBI AMTIepa




3aKoH ANIEeKTPOMarHuTHOHM nHaykuuu Papanes.
Buxpesoe snexrpuueckoe none. 3AC UHIYKIUHN B
MPOBOJHUKE, ABIKYIIEMCS T10-

u cuiel JIopeHua.
PacniozHaBanme Qusnyeckux SBICHUH B y4eOHBIX
OTIBITAX U OKPYXKAIOIEH KU3HU: B3aUMO-

CTyMaTeNbHO B OJJHOPOJAHOM MarHUTHOM

oJIe.

IIpasuno Jlenna.

NunykruBHocth. SIBnenune camoumnnaykuuu. J(C
CaMOMHYKITUH.

DHeprust MarHUTHOTO TOJIS KATYIIKA C TOKOM.
DJIEKTpOMarHUTHOE 1MoJie

JIECTBHE MAarHUTOB, 3JCKTPOMAarHUTHAs WHAYKIHA,
JIeCTBHE MAarHUTHOTO MOJISI HA MIPOBOJHHUK C TOKOM U
JIBHXKYLIUICS 3apsil.

Ananmmz OJICKTPOMAruiuTHBIX SIBJICHHIA C
HUCIIOJIb30BAHUEM 3aKOHa BHCKTpOMaFHI/ITHOﬁ
HWHOYKIHU.

OnmcaHne  W3YYCHHBIX  CBOMCTB  BEIIECTB U
JJIEKTPOMAarHUTHBIX ~ SBJICHUI €  HCHOJB30BaHUEM
(DUBMYECKUX BENWYMH: WHIYKIUS MArHUTHOTO TIOJISA,
cuta Awmnepa, cwia JlopeHua, HWHIYKTHBHOCTH
KaTyIIK{, SHEPTUS JJIEKTPUUECKOTO0 W MAarHUTHOTO
rmoJei

PA3JIEJI 5. KOJIEBAHUSI U BOJIHBI (24 y)

MexaHU4eCKHE U
3JIEKTPOMarHUTHbIE
xonebanus (9 u)

KonebarensHas cHucTeMa. CB00OOHBIE
MEXaHUYCCKUE KoJIe0aHwusI. Tl'apmonunueckue
kosebanus. Ilepuon, wacrora, amminTyzaa u ¢asa
KOJICOaHHIA. IIpy>xuHHBII MasiTHUK.
MareMaTH4eCKmit MasITHHK. VYpaBHenue
TrapMOHHUYECKHX KoseOaHuil. [IpeBparienne sHepriuu
TIPH TAPMOHUYECKHUX KOJICOAHHSIX.

KonebaTenbHblit KOHTYD. CBoOoHbIE
9JICKTPOMAarHUTHbIE  KOJieOaHUs B WACATBHOM

[IpoBenenue JKCTIEPUMEHTA! HCCleI0BaHNe
3aBHCUMOCTH II€pHOAa MallbIX KosieOaHWi Tpy3a Ha
HUTU OT JUIMHBI HUTH M Macchl I'py3a; HUCCIeJOBaHHUE
MEePEeMEHHOTO TOKa B e U3 IIOCIENOBATEIHHO
COeIMHEHHBIX KOH/ICHCATOPa, KaTYIIKU U PE3UCTOpA.

OObBscHEHHE  OCHOBHBIX  IPUHIMIIOB  AeicTBHSA
TEXHUYECKHX YCTPOMCTB, TaKUX Kak: 3JEKTPUUECKUH
3BOHOK, TE€HepaTtop MEpeMEHHOro TOKa, JIMHUU
JNIeKTpoNepeiad; M yCIOBHH UX  0Oe30macHoro




KoeOaTeIbHOM ~ KOHType.  AHAIOTUS — MEXAY
MEXaHUYECKUMU u 3NIEKTPOMArHUTHBIMH
konebanuamu.  @opmyna  Tomcona.  3akoH
COXpaHEHUs SHEPIHU B HACAILHOM KOJIeOaTelIbHOM
KOHTYDE.

MPUMEHEHHS B IPAKTUIECKO KU3HH.
Pemenne pacu€THbIX 3agay € SBHO 3aJaHHOM
(hu3MIECKOit MOJETBIO C HCHONB30BAaHUEM OC-

IlpencraBnenne o0 3aTyXalomUX KOJEOAHMSX.
Brnyxnennsie MeXaHU4YeCKue KoJeOaHus.
Pe3onanc.  BeIHyxaeHHbIE — JIEKTPOMAarHUTHBIE
KOJIEOaHMS.

Ilepemennsiii Tok. CHHYCOMAANBHBIN TepEeMEHHBIN
TOK. MOILTHOCTh IEPEMEHHOT0 TOKA. AMIUIMTYAHOE
U JelCTBylolllee 3HAa4eHHE CWJIBl TOKa U

HaIpsHKEHHUSI.

Tpanchopmarop. IlpousBoxncrBo, mepenaua U
noTpebieHne NMEKTPUIECKOH SHEPTHN.
OKoJoTMYeCKne  PUCKH  TPH  TIPOHU3BOJICTBE
3JIEKTPOIHEPTUH. Kynetypa HCTIONIb30BAHUS

3JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU

HOBHBIX 3aKOHOB ¥  (OpPMyJ,  OIKCHIBAIOIINX
MEXaHUYECKUE U IIEKTPOMArHUTHEIE KOJIeOaHusI.
Onncanue N3yYEeHHBIX MEXaHHUYECKUX "
JNEKTPOMArHUTHBIX KOJICOAaHHH C HCHOJIb30BaHHEM
(hU3HYECKUX BEIWYHH: MEPUOJ W YacTOTa KOJICOaHHH,
aMIUTyia U (a3a KonebaHWi, 3aps] U CHIa TOKa B
nporiecce TapMOHUYECKUX IJIEKTPOMArHUTHBIX
KOJICOaHHH.

Pemenne KadyecTBEHHBIX 3amad C OMOPOH Ha
W3YYCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH, OIHCHIBAIOIIHE
MEXaHNYECKHE U AJICKTPOMAarHUTHBIC KOJICOaHus.
PaboTa B rpymmax npu IUIAaHUPOBAaHUH, MPOBEJICHUU U
HHTEpIpETaluK Pe3yJbTaTOB OMNBITOB, M AaHAIN3e
JIOTIOJTHUTENBHBIX HCTOYHHKOB HH(OPMAIIMH [0 TeMe

Mexanuueckue u
3NIEKTPOMAaTrHUTHEIE
BOJHEI (5 )

MexaHH4ecKHe BOJIHBI, YCIOBUS PACIPOCTPAHEHHMS.
Ilepron. CKOpOCTh pAacIpoOCTpaHEHHS M JUIMHA
BOJIHBL ~ IlomepedyHble W MPOJAONBHBIE  BOJHEL
Untepdepennus ¥ qudpakuus — MEXaHHIECKHX
BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKOCTb 3ByKa.

Bricota ToHa. TemOp 3ByKa.

OOBsICHEHHE  OCHOBHBIX  TPHHIMIIOB  JCHCTBHUS
TEXHUYECKHX YCTPOWCTB W TEXHOJOTWH, TaKHX Kak:
MYy3BIKaITbHEIC HWHCTPYMEHTEI, YIBTPa3BYKOBas
MUarHOCTUKA B TEXHHWKE © MEIWIUHE, paaap,
pamxuonpuéMHHEK, TEICBU30p, aHTeHHA, Tenedon, CBU-
ne4yb;, M YCIOBUH HX O0E30MacHOr0 MPHMEHEHUsS B
IPaKTUIECKON JKU3HMU.




ONeKTpOMAarHUTHBIE BOJHBL. YCIOBHS H3ITyYCHUS
3NEKTPOMArHUTHBIX BOJH. B3aumHas opueHTarus
BekTOpoB E, B, V B amexTtpomarHuTHO# BOIHE.
CBolicTBa 3JEKTPOMArHUTHBIX BOJH: OTpaXKeHHE,
HpEeIOMIICHUE, TIOJISIPH3ALIHS, madpakmys,
naTepdepeHnus. CKOpPOCTh  DIEKTPOMAarHUTHBIX
BOJIH.

[llkana »nexkTpoMarHuTHBIX BOJH. [IpuMmeHneHue
3JIEKTPOMATHUTHBIX BOJIH B TEXHUKE H OBITY.
TpuHOuITE! panuocBszu " TEJICBUACHHSI.
Paguonoxanus.

DJIEeKTPOMAarHUTHOE  3arpsi3HEHHE  OKpy’Karomiei
cperns

Pemenne pacu€THBIX M Ka4eCTBEHHBIX 33/1a4 C ONOPOM
Ha  W3y4YeHHbIE 3aKOHBI M  3aKOHOMEpPHOCTH,
OIHUCBHIBAIONINE PACHPOCTPAHEHUE MEXAHHYECKUX U
3NIEKTPOMATrHUTHBIX BOJIH.

Hcrnonp3oBanne WHOOPMAMOHHBIX TEXHOJOTHH IS
MOUCKA, CTPYKTYPHUPOBAHWS, HMHTEPNpETAllMd |
NpeACTaBIeHUs  MHGOPMANUMK TPH  MOATOTOBKE
cooOmieHnii 00 WCIONB30BAaHUU DIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYdyactme B IOHMCKyccHH 00  DIIEKTPOMAarHHTHOM
3arpsI3HEHUN OKPYIKAIOIICH Cpebl.

Pabora B rpynmax npu IJIaHUPOBAaHHH, NTPOBEACHUU U
UHTEpPIpETalul Pe3ylbTaTOB OINBITOB U AaHAIN3e
JIOTIOJTHUTENBHBIX HCTOYHUKOB HH(OPMAIHN TT0 TEME

Onruka (10 9)

TI'eomerpuueckas ONTHKA. [Ipsmonuneiinoe
pacrpocTpaHeHHe CBeTa B OJHOPOJHOW cpene.
Toueunslif ncTouHuk cera. Jlyd cera.

OTpaxkeHre cBeTa. 3aKOHbI OTPAKEHHsI CBeTa.
[MocTpoeHune n300pakeHUit B TNIOCKOM 3€pKaJie.
[Ipenomienue cBera. 3akOHBI MPEIOMIICHHUSI CBETA.
AOCOIIOTHBI TIOKa3aTens mpeinoMieHus. [lomHoe
BHYTpeHHee  oTpakeHue. [IpemenbHBIi  yroun
MOJTHOTO BHYTPEHHETO OTPaKEHUSL.

Hucnepcus cBera. CI0XHBIH cOCTaB 0eloro ceeta.
I{BeT.

IMpoBenenne skcmepuMeHTa: HAOIIOICHUE HUCIEPCUH
CBETa; M3MEpEHHE IOKAa3aTessl MPEJIOMIICHHS CTEKIa;
HCCIIeIOBaHNE CBOWCTB N300paKeHUH B INH3AX.
OObsiCHEHHE  OCHOBHBIX  IPHUHIMIIOB  JAEHCTBHS
TEXHUYECKHX YCTPOMCTB M TEXHOJOIMH, TaKUX Kak:
OuKH, Jyna, (oToammapar, NPOCKLUHOHHBII ammapar,
MHKPOCKON,  TEJECKOTI, BOJIOKOHHAsI OTITHKA,
Tu(paKIMOHHas PemIéTKa, MOIIPOH; M YCIOBHH HX
0€3011aCHOTO IPUMEHEHUS B IPAKTHIECKOHN KHU3HU.
Pemienne pacy€rHpIX 3amady  C  SBHO  3aJlaHHOM
(hu3MYECKON MOJETIBIO C UCHONIB30BAaHUEM OC-

COGI/IpaIOHII/Ie 1 pacCEUBAOIINE JINH3bIL.

HOBHBIX 3aKOHOB U q)OpMyJI FEOMeTpPILIeCKOP‘I OIITHKH.




Tonkas  nmH3a.  DokycHoe  paccTosiHUE U
onTHYeCKass cuiaa TOHKOM JmH3bl. Iloctpoenue
n300paXeHU B COOHMPAIOIIUX M PACCEUBAIOLINX
muH3ax. DopMyna TOHKOM JMH3BL YBEIUYEHUE,
JTaBacMO€ JTUH30M.

IIpenens! NpMMEHMMOCTU F€OMETPUUYECKOM ONTUKH.
BomnoBass  omrtmka.  MHTepdepeHumus — cBeTa.
KorepenTHple HCTOYHUKH. YCIOBHA HAOIIONCHHS
MaKCHMyMOB 1 MHHUMYMOB B HHTep(epeHIIHOHHON

KapTHHE OT JBYX CHH(}A3HBIX KOTE€PECHTHBIX
HCTOYHUKOB.
Jubpakims  cBera.  JludpakumoHHas — pemérka.

VYcnoBue HaOMIOAEHWS TTIaBHBIX MAaKCHMyMOB IpH
MageHNH MOHOXPOMAaTHIECKOTO cBeTa Ha
I(QPAKIIHOHHYIO PELIETKY.

INonspuzanus csera

IMocTtpoenue u onucanue U300paKEHUS, CO3/1aBaEMOT0O
IJIOCKUM 3€pKaJloM, TOHKOH JINH3011.

PacniozHaBanue (U3MUECKUX SBICHUA B ONBITaX U
OKpy’KaroIwei KU3HU: HIpSAMOJIMHEHHOE
pacipocTpaHeHHe CBEeTa, OTPaXKCHUE, INPeIOMIICHUE,
uHTepepeHnys, AUGpakuus W MOSIpHU3alus CBETa,
JUCHEpCHst CBETa.

AHanu3 ONTHYECKHX SIBICHHH C HCHOJIB30BaHUEM
3aKOHOB: 3aKOH TNPSIMOJIMHEHHOTO pPaCIpOCTPAHEHUS
CBETa,  3aKOHbl  OTP@XEHHA  CBETa,  3aKOHBI
MPEJIOMIIEHNS CBETA.

OnucaHue ONTUYECKUX SIBICHUH C MCIONBb30BaHUEM
¢usndeckux BenWUMH: (OKYCHOE pACCTOSIHUE U
ONITHYECKAsk CHJIA JIMH3BI

PA3/IEJI 6. OCHOBbI CIIEIIMAJIBHOM TEOPUA

OTHOCHUTEJIBHOCTH (4 1)

OcuoBst CTO (4 1)

I'paHuIbl NPUMEHUMOCTH KJIACCUUECKOM MEXaHUKH.

IToctynatet CIeaabHON TEOpUu
OTHOCHTEIBHOCTH! WHBapHaHTHOCTH MOIyJIS
CKOPOCTHU CBE€Ta B BaKyyMe, TMPUHOUIT

OTHOCHUTEIBHOCTH DHWHINTEHA.

Pemenne KkayecTBeHHBIX 3aJad € OMNOpPOM Ha
H3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3H-

yeckue sieHus 1o teme «OcHoBel CTOy.
Hcnonp3oBanne HWHPOPMAIIMOHHBIX TEXHOJOTHHA IS
HIOKMCKA, CTPYKTYpPHPOBAHUS,

OTHOCUTENILHOCTh OJTHOBPEMEHHOCTH. 3aMeIeHUe
BPEMEHH M COKPALCHUE JTUHBI.
DHeprus U UMILYJIbC PENATUBUCTCKOM YacTHIIBL.

MHTEPIPETaly M NpeICTaBlIeHUs] WH(popManuu mpu
MOATOTOBKE COOOIIECHHUH O IpaHUIaX MNPUMEHHUMOCTH
KJIACCHYECKOM MexaHukH 1 ocHoBax CTO




CBs3p Maccl C DBHEprued H  HMITYIbCOM
PETATUBUCTCKOMN YaCTUIIBI. DHEPrHs TTOKOS

PA3JIEJI 7. KBAHTOBASI ®U3HKA (15 u)

DJIeMEHTHI KBAaHTOBOK
onTHukH (6 4)

®otonsr. opmyna [Inanka cBs3n sHeprun GoToHa
C €ro YacTOTOMH. DHEePrus U UMITYJIbC GoTOHA.
OTkpeiTHE U HecnenoBanue GoToaddexra.

Omnpitel A. I'. CroneroBa. 3akoHBI (OTO-

3¢ dexTa. YpaBHeHHE DIHIITEHHA 171
¢dororddexra. «KpacHas rpanuma» ¢poto-

abdexra.

Jasnenne cBera. Omnwitel [I. H. JleGenesa.
XumHu4ecKoe JeHCTBHE CBETa

OObsCHEHHE  OCHOBHBIX  IIPUHIMIIOB  AEHCTBHS
TEXHUYECKHX YCTPOWCTB, TAaKUX Kak: (DOTO3JIEMEHT,
doromaTuuk, comHeyHas Oarapes, CBETOOHMON; U
ycnoBuH ~— uMX ~ 0e30macHOro  NpUMEHEHHWs B
MPaKTHYECKOH )KU3HH.

Pemenne pacyéTHBIX 3agad C SBHO 3aJaHHOM
(hU3MYECKON MOJETIBIO C UCIOIB30BaHHEM

OCHOBHBIX 3aKOHOB H ()OpMYJT KBAaHTOBOH

OIITHKU.

Pemenune KkayecTBEHHBIX 3agad C ONOpPOM Ha
N3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH KBaHTOBOM
OITHKHY.

PacriosHaBaHue (U3MYECKHX SBIEHHH B Y4eOHBIX
ompITaXx:  (HOTOINEKTPUIECKUH  IPPEKT, CBETOBOE
JTaBJICHHE.

Omnncanne H3yYEeHHBIX KBaHTOBBIX SIBJICHHI
¥l TIPOLIECCOB C MCIOJIb30BAaHUEM (PM3NYECKUX BEIMUHH:
CKOPOCTh JJICKTPOMArHMTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUS U UMITYJIbC (bOTOHa

CrpoeHue aroma
(49)

Mogens aroma Tomcona. OnbiTel Pesepdopaa mo
paccesHuto o-yactul. IlmanerapHas Mopaens
aroma. [locrynarsl bopa.

[TpoBenenue SKCHEPUMEHTA: HalJoieHue
JIMHEHYaTOro CHEeKTpa.
OOBsICHEHHE  OCHOBHBIX  IPHUHIMIIOB  JEHCTBUS




W3znydenune n nornomeHne GOTOHOB NPH MEPEX0ie
aToMa C OJIHOTO YpOBHS dHEPIUM Ha Ipyroil. Buasl
cnektpoB. CHekTp ypoBHEH SHeprum aroma
BOJIOPOJA.

BonHoBble cBoiictBa wactun. Bomnubel ne bpoits.
KopmyckyisspHo-BoJTHOBOM gyanus3m.

CHOHTaHHOE U BBIHYKICHHOE H3ITyUCHUE

TEXHUYECKHX YCTPOWCTB, TaKMX KaK: CIEKTPOCKOII,
Ja3ep, KBAHTOBBIH KOMIIBIOTED;

M yclnoBMH  MX  0€30IaCHOro  NPUMEHEHHs
B TIPaKTHYECKON JKM3HU.

Pemenne KadecTBEHHBIX 3amad C ONOPOH Ha
n3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3MUECKHUe
SBJICHUA 110 TeMe «CTpoeHUe aToMay.

PacnoznaBanne ¢u3MuUecKHx SBIEHWH B Y4YEOHBIX
OIIBITAX: BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPA.
AHannM3  KBaHTOBBIX  IIPOIIECCOB M SIBJICHUI
C UCIIOJIb30BaHHUEM IIOCTyJ1aToB bopa

ATtomHOE S1po
(59)

OKCIEpUMEHTBHI, JIOKa3bIBAOLIHE CJIOKHOCTh
cTpoeHust sanapa. OTKpbITHE PaAUOAKTUBHOCTH.
Omneitel  Pesepdopna mo ompezneneHuio cocraBa
pammoakTuBHOrO U3MydeHus. CBoiictBa anbda-,
Oera-, raMMa-u3-

IydeHHs. BimsiHMEe paaMoaKTHBHOCTH HA JKHBBIE
OpraHU3MBI.

OTkpelTHE TpOTOHAa M HeWrpoHa. HykinoHHas
Mozens siapa [eiizen6epra—LlBaHeHKO.

IpoBeneHue YYEHHYECKOTO IKCIICPUMEHTA!
HCCIIC[IOBAaHWE  TPEKOB  4acTUIl (MO0  TOTOBBIM
¢dororpadusim).

OO0BsiCHEHNE OCHOBHBIX MTPHUHIIUIIOB JeH-

CTBHSI TEXHHYECKHX YCTPOMCTB, TAaKUX KaK: JO3UMETD,
kamepa BunbcoHa, siiepHbIit

peaxTop, aToMHast 60M0a; 1 yCIOBHI nX

6€30MacHOr0 MPUMEHEHUsS B IPAKTHYECKOMN KH3HHU.

3apsin sapa. MaccoBoe uucio siapa. M3o-

TOIIBL.

Anbda-pacta. ONEKTPOHHBII M IMTO3UTPOHHBIN
Oera-pacma. TI'amma-u3nydenue. 3akoH
panuoaKTUBHOIO pacmaja.

OHeprus CBA3U HYKJIOHOB B sipe. SInepHble CHIIBL.

PemeHne KayecTBEHHBIX 3aJad C ONOpOH Ha
n3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MUECKHUE
SIBTICHHS 110 TeME «ATOMHOE SIIPO».
PacriosnaBanwe (U3NYECKHX SABIEHHH B Yy4eOHBIX
OMbITaX M B OKpPY’XKAIOIIEH >M3HU: €CTECTBEHHas U
HCKYCCTBEHHAs PaJJUOAKTHBHOCTb.




Hedext maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sA€Ep.
Snepuplii  peakrop.  TepMosiAepHBI  CHHTE3.
IIpoGneMBl M TIEpCTIEKTUBHI SACPHOH IHEPTETUKH.
OKOJIOrH4eCcKHe acleKThl sIePHON SHEPreTUKH.
OneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

Mertoapt HaOII0ICHNS u perucTpauu
3JIeMEHTapHbIX YacTHII.
@dyHIaMeHTanbHble  B3auMojeicTBus. EauHcTBO

(u3MYecKoi KapTHHBI MUpa

OnucaHue U3y4YEeHHBIX KBAHTOBBIX SIBICHHH W
HPOLIECCOB C MCIOJIB30BaHUEM (HU3NUECKUX BEIMYMH:
MEPHOJI Oy pacia/ia, SHEPTHUsI CBSI3H aTOMHBIX SIEp.
AHamu3 MpoLECCOB M SBJICHUH C MCIOIBb30BaHUEM
3aKOHOB M IIOCTYJATOB:  3aKOH  COXPaHECHUSA
JIEKTPUUECKOT0 3apsi/ia, 3aKOH COXPAHEHUsI MacCOBOTO
9HCclla, TOCTyNaTel bopa, 3akoH paanoOaKTHBHOTO
pacmaja.

Hcnons3oBanne WHPOPMAIMOHHBIX TEXHOJIOTHHA IS
[IOUCKA, CTPYKTYpUPOBAHUS, HHTEpHpeTalud U
NpEeICTaBIeHus]  MHGOPMAlUK  INPH  MOATOTOBKE
COOOIIEHNH O NPUMEHEHHH 3aKOHOB KBaHTOBOM
(U3UKM B TEXHUKE U TEXHOJIOTHSX

PA3JEJI 8. 9JIEMEHTbBI ACTPOHOMUHU U

ACTPO®U3UKH (7 4)

DeMeHTHI acTpoU3UKH
(79)

Oramnbl  pa3BuTUs acTpoHomuu. [lpukiagHoe wu
MHPOBO33PEHUECKOE 3HAYEHHE aCTPOHOMUHU.

Bun 3Bé3gHoro HebGa. CosBesmus, SpKHE 3BE3BL,
TUIAHETHI, UX BUIMMOE JABHKECHUE.

Comneunas  cucrema.  Comune.  ConHewHas
akTuBHOCTh. Mctounuk sHepruu CosiHua u 3BE3N.
3BE3/1BI, UX OCHOBHBIC XapaKTepUCTUKH. [lnarpamma
«CTIEKTPAJIbHBIM  KJIaCC — CBETUMOCTBY». 3BE3JIbI
TJIABHOH MOCJIEJ0BATEIHHOCTH.

3aBUCHMOCTh CBETUMOCTB» UIA 3BE3]
TJIaBHOH TOCTIeIOBATENFHOCTH. BryTtpennee
crpoeHure 3BE31. COBpEeMEHHBIC MPEICTABICHUS O

«macca —

IMoaroToBka CcOOOWIEHUH O METOAaX MONyYEHUs
HAay4YHBIX aCTPOHOMHMYECKMX 3HAHHUIl, OTKPBHITHIX B
COBPEMEHHON aCTPOHOMHUH.
BoinonHenune 3agaHuif, NpPOBEPSAIOLIUX  BiaJIleHHE
OCHOBOTOJIATAIONAMHI aCTPOHOMHUYECKAMH
TMOHATHAMU, TMMO3BOJIAKOIITUMHU XapakTepru3oBaTh
MPOIIECChl, NPOUCXONAIIME B 3BE3AAaX, B 3BE3AHBIX
CHUCTEMax, B MEXTaJaKTHYeCKOll cpene; ABHKEHUE
HeOECHBIX TeJI, SBOIIOIUIO 3BE3]] U BeeneHHom.

[IpoBenenne HaOMFONCHUI HEBOOPYKEHHBIM TJIa30M C
HCTIONB30BAHIEM KOMITBIOTEPHBIX TPHIOKCHUH IS
OTIpENeNICHNsT TOJOKEHHSI HEOCCHBIX OOBEKTOB Ha




MPOHCXOKICHUH U HBomounu ConHuma u 3BE3L.
DTarnbl )KU3HU 3BE3T.

Mineunsii [1yTe — Hama ["anaktuka.

Ilonoxxenne m gBmkenue ConHna B ['amakTuke.
Tumel TamakThK. PaguoranakTHKa
YépHbIe ABIPHI B SIpaxX rajJaKkTHK.
Bceenennas. Paciuupenue Beenennoil.
3akon Xa00ma. Pazberanme rajgakTuk.
Teopus bonbiioro B3psiBa. PenukToBoe usinydeHue.

" KBasaphbl.

MacmrabHast CTpYKTypa Bcenennoil.
MeraranakTika. Hepeménnsie poOJIEeMEI
4CTPOHOMHUH.

KOHKPETHYIO JaTy: OCHOBHble c03Be31ust CeBepHOro
MOTyIIapys U SIPKUE 3BE3BI.

[IpoBenenue HabmoaeHUi B Teneckon JIyHBI, IUaHeT,
Mneunoro Ilytu.

OBOBHIAIOIIEE IIOBTOPEHMUE (4 1)

CucremaTusaius
u 00600111IeHNE
MaTepuaia Kypca
¢uzuku (4 9)

Ponap ¢u3MkM M acTpOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM,  COIMAJBbHOW W ITHYECKOM
chepax IeSITENBHOCTH YeJIOBEKa; pOJib U MECTO
(UMK M acTPOHOMHH B COBPEMEHHOH HaydHOU
KapTUHE MHpa; poib (U3MUECKOH Teopud B
(hopMHpOBaHMM TIpENCTaBIEHU 0 (uU3HIECKOn
KapTHHE MHUpa, MECTO (M3NYECKOH KapTHHBI MHpPa B
o0meM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
NPEJCTABICHUIA O IPUPOIEC

VYuactue B TUCKYyCCHH O POJIH (DU3MKK ¥ aCTPOHOMUHU B
pa3IMYHBIX cepax AesTEILHOCTH YeIOBeKa.
IMoaroroBka cooOmieHnidi O MecTe (U3UUECKOM
KapTUHBI MHpPa B PSAAY COBPEMEHHBIX MPEICTABICHHUHA O
IpUpoe.

BrimonHeHne yueOHBIX 3aJaHuil, AEMOHCTPHUPYIOUINX
OCBOCHHEC OCHOBHBIX HOHS{TI/II‘/’I, d)HSMLleCKl/IX BCJIIMYUH U
3aKoHOB Kypca ¢usuku 10—11 xmaccos

Peseps (3 4)

770




