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denepanpHas pabodas mporpaMma 1o yuyeoHomy mnpeamery «Dusukay (0a30BbId
ypoBeHb) (mpeameTHas o00sacTh «ECTeCTBEHHO-HAy4YHBIE MPEAMETHD)) BKIIOYAET
MOSICHUTENBHYIO 3aITUCKY, COJIEpKaHe 00yUEHUS, TUTAHUPYEMBIC PE3YIbTaThl OCBOCHUS
IPOTPaMMBI 10 HU3HKE, TEMATHIECKOE IITAHUPOBAHUE.

[losicHuTenpHast 3amucka OTpakaeT OOIIMe LEeTu U 3aJayu U3ydeHus (Qusuku,
XapaKTEePUCTUKY MCUXOJOTUYECKUX MPEANOCHUIOK K €ro HM3y4YeHHI0 OOy4aronIuMucs,
MECTO B CTPYKType y4eOHOro IjlaHa, a TaKXe IMOJXOIbl K OTOOpY COJEp:KaHMs, K
OTIPEICTICHUIO TJIAHUPYEMBIX PE3YIbTaTOB.

Conepxanne 0O0y4deHHsS pACKphIBA€T COJAEpKATEIbHBIC JIMHUW, KOTOPHIC
npeayiaraloTcs JUisi 0053aTeIbHOTO M3YYEHHUS! B KaXKJOM KJlacce Ha YpPOBHE CPEIHETO
00111ero 00pa3oBaHUs.

[TnanupyeMble pe3ynbTaThl OCBOCHHUS TPOTPAaMMBI 1O (PU3UKE BKIFOYAIOT
JMYHOCTHBIE, METalpeIMETHbIC pPe3yJbTaThl 3a BECh NEPHOJ]] OOy4YeHHUs Ha YpOBHE
cpeaHero oomiero oopa3oBaHus, a TAKXKe MPEIMETHBIE TOCTHXKEHUS 00yJarolerocs 3a
KQK/JIbI 101 00yUYeHUSI.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o usuke 6a30BOro ypoBHS Ha YPOBHE CpEIHET0 00I11Iero 00pa3oBaHMsI
pa3paboTaHa Ha OCHOBE TOJIOKEHUH U TPEOOBaHUI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenbHON mporpammel, mnpeactabieHHbix B I'OC COO, a Takxke ¢ yuyéTom
dbenepanpHOl pabouel MporpaMMbl BOCIUTAHUS M KOHLIETIIIMY TIPENOoaBaHus y4eOHOTO
npeamera «®Puszukay B 00pa3zoBaTelbHBIX opranuzanusax Poccuiickoir denepanum,
peann3yIonmx OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Coneprxkanue mporpaMmsl 1o (pu3rKe HarpaBieHO Ha (GOPMUPOBAHUE ECTECTBEHHO-
HAy4YHOW KapTuHbI Mupa oOyuaromuxcsi 10—-11 kmaccoB npu oO0yueHun ux (Qpusuke Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEeIbHOCTHOrO moaxoxa. [Iporpamma mo
¢usuke coorBercTBYeT TpeOoBanusM PI'OC COO k MIaHUPYEMBIM JIMYHOCTHBIM,
NpPEAMETHBIM W METalpeJAMETHBIM pe3yjibTaTaM OOydYeHMs, a TakKKe YYUTHIBACT
HEOOXOJMMOCTh peau3allid MEXKIPEAMETHBIX CBA3ed (PU3MKU C E€CTECTBEHHO-
HAyYHBIMU Y4YEOHBIMH TIpeAMeTamMu. B Hell ompenensitoTcs OCHOBHBIC IENIU U3YYCHUS
bu3MKM HA YpOBHE cpeaHero oOmiero oOpa3oBaHUs, IUIAHUPYEMBIE pe3yJIbTaThl
OCBOCHHS Kypca (PM3HMKHU: JTUYHOCTHBIC, METaNpeIMETHbIE, IPeIMETHbIE (Ha 6a30BOM
YpOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

IUTAaHUPYEMBbIE PEe3yIbTaThl OCBOEHUSI Kypca (hU3MKH HAa 0Aa30BOM YpPOBHE, B TOM
Yyucie IpeAMETHbIE Pe3yJIbTaThl MO rojamM o0ydYeHus;

conepxkanue yueoHoro npeamera «dusuka» no rogam o0yueHus.

[Iporpamma no ¢u3uke MOXKET ObITh MCHOJb30BAHA YUUTENISIMU KaK OCHOBA IS
COCTaBJICHUs CBOMX pabouux nporpamm. [Ipu paspabotke paboueit mporpaMMbl
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B TEMAaTUYECKOM IJIAHUPOBAHUM JIOJKHBI OBITH YUTEHBI BO3MOXXHOCTH HCIIOJIb30BaHMS
ANIEKTPOHHBIX (IIUGPOBBIX) O0OPa30BATENBHBIX PECYpPCOB, SBIAIOMIUXCS Y4eOHO-
METOAMYECKMMU MaTepranamMmu (MyJIbTUMEIUNHBIE TPOrPAMMBI, 3JIEKTPOHHbIE Y4EOHUKHU
U 3aJa4HUKH, DJJIEKTPOHHBbIE OHOIMOTEKH, BHUPTYyaJbHbIE JaOOpPATOpPUH, HUIPOBBIE
IPOrpaMMBbl, KOJUIEKIIMH IU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), pPEATU3YIOIIUMHU
JUIAKTUYECKUE BO3MOXKHOCTU HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
coJiepskaHne KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 00pa30BaHUU.

[IporpamMmma mo ¢Qu3uke HE CKOBBIBAET TBOPYECKYIO WHUIMATHBY YUHUTENEH U
IPENOCTABIISIET BO3MOXKHOCTD JUIsl peaM3alui Pa3INdHbIX METOJNYECKUX MOIXO0J0B K
opraHmM3aii oOy4deHHs (QHU3UKE MpPH YCIOBUM COXPAHEHUA OOs3aTENbHON YacTH
COZIEpKaHMS Kypca.

duszuka Kak Hayka o HauOoJiee OOLIUX 3aKOHAaX MPHUPObI, BBICTyMAas B KaueCTBE
y4eOHOT0 MpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIaJ B CUCTEMY 3HAHUI
00 oxpy:xatomem Mupe. LIIkonpHbINA Kypc GU3NKN — CHCTEMOOOPa3yIOLIN 17151
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB M SIBIICHUH, H3y4aeMbIX XUMHEH, Ouoiorueil, dusnueckoin
reorpadueid u actpoHomuel. Vcnonp30BaHWE M aKTUBHOE NMPUMEHEHHE (DU3MUECKUX
3HAHUU ONpeesAeT XapakTep U pa3BUTUE pa3HOOOPa3HBIX TEXHOJIOTUH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, IIOJIy4EHHUS] HOBBIX MAaTEPHAIIOB C
3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3yyenue (pu3nKu BHOCUT OCHOBHOM BKJIAJT
B (OpMHpOBAHHE  €CTECTBEHHO-HAYYHOM  KApTUHBI  MHUpa  OOydarommxcs,
B (popMHUpOBaHUE YMEHUI IPUMEHATh HAYYHBIH METOJ IO3HAHUS IPU BBIIIOJHEHUH UMU
y4€OHBIX UCCIICIOBAHUIA.

B ocHOBY kypca (pu3HKu AJi1 YPOBHS CPEHEro 0011ero 00pa3oBaHus MOJ0KEH
PSI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHIIUIIBI €I0 MOCTPOEHUS.

Hoes yenocmnocmu. B CcOOTBETCTBUM C HEW Kypc SBISETCA JIOTHMYECKU
3aBEpUIEHHBIM, OH COACPXKHUT MaTepual M3 BCEX paslieloB (PU3MKH, BKIIIOUAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanusayuu. B cOOTBETCTBUM ¢ HEW MaTepHall Kypca (pU3UMKU 00beTUHEH
BOKpYr (Qu3nueckux tTeopuil. Begymum B Kypce sBusierca (QOpMUpPOBaAHUE
MPEICTABICHUM O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanusi Mpeanoyiaraet MCMOJIb30BaHUE
TYMAaHUTAPHOTO MOTeHIMaNa GU3NUEeCKOM HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU
C pa3BUTHEM OOLIECTBA, a TaKXKe€ C MHPOBO33PEHUECKHUMH, HPABCTBEHHBIMU U
HKOJIOTHYECKUMHU MTPOOTIEMaMHU.

Hoes npuxnaonoti nanpasnrennocmu. Kype dusuku mpenmnonaraeT 3HaKOMCTBO C
HIMPOKUM KPYTOM TEXHHUUECKUX U TEXHOJIOTMUECKUX MPUIIOKEHUN U3yUEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocusayuu peanusyercs MocpeacTBOM BBEICHHS 3JIEMEHTOB COJEpKaHUS,
HOCBALIEHHBIX 3KOJIOTMYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHBI
C pa3BUTHUEM TEXHUKH U TEXHOJIOTHM, a TaKKe 00CYKIE€HUS IPOOJIEM PaLlMOHAIBHOTO
IPUPOIONIOIB30BAHUS U KOJOTUYECKON OE30MaCHOCTH.
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Crep>KHEBBIMU JIEMEHTaMH Kypca (PU3UKU Ha YPOBHE CPEIHEro OOIIero
oOpazoBaHus ABJIAI0TCA pusnyeckue Teopunt (popMupoBaHue MpeaCcTaBICHUN
0 CTPYKType MOCTpoeHHs (pu3myeckodl Teopuu, poiu (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O MPHUPOAE, TPaHUIIAX MPUMEHHUMOCTHU
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CHUCTeMHO-eSITeIbHOCTHBIA MOIX0A B Kypce (DU3UKU peann3yeTcs MPexae BCero 3a
CU€T OpraHu3alM SKCIIEPUMEHTATBHON JAeATeNbHOCTH oOyuaromuxcs. s 6a30Boro
YPOBHSI Kypca (U3UKH — 3TO HCIOJIB30BaHUE CHCTEMBI ()POHTAIBHBIX KPaTKOBPEMEHHBIX
9KCIIEPUMEHTOB U JTa00OPaTOPHBIX pabOT, KOTOPHIE B MporpaMMe 1o (pusuke 00beTMHEHbI B
OOIIMI CIUCOK YYCHWYECKHX MPAKTHYECKHX paboT. BriieneHue B yKa3aHHOM TepedHe
7a00paTOpHBIX paboT, MPOBOAMMBIX [UII KOHTPOJS W  OICHKH, OCYIIECTBIISICTCS
ydJacTHHKaMH 00pa30BaTeIbHOrO TpoLecca MCXOMAs M3 OCOOCHHOCTEH IUTAaHWPOBAHMS H
ocHameHusi kabuHeTa ¢u3uku. [Ipm 3TOM oOecreyrBaeTCs OBJIAJCHUE OOYYAIOIIHMMUCS
YMEHHSIMU TIPOBOJIUTH KOCBEHHBIC M3MEPEHHSI, HCCIICAOBAHUS 3aBUCUMOCTEH (PH3HUSCKHX
BEJINYMH U TIOCTAHOBKY OTIBITOB I10 IIPOBEPKE MPEIOKEHHBIX THITOTE3.

bonpiioe BHUMaHME yAEIAETCS PEIICHUIO PACUETHBIX M KAUeCTBEHHBIX 3aAad. [Ipu
9TOM ISl PacyETHBIX 3aJad MPHOPUTETOM SBISIOTCS 3aJayd C SBHO 3a/laHHOM
¢usznyeckoil  MOJENbIO, IO3BOJSIONIME HPUMEHATh  U3YYEHHbBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjieia Kypca, TaKk U MHTETPUPYs 3HAHUS U3 Pa3HbIX
paznenoB. [l KauyeCcTBEHHBIX 3a7ad MPHOPUTETOM SIBISIFOTCS 3aJaHusl Ha OOBSICHEHHE
IpOTEKaHUsl (PU3NYECKUX SIBJICHUM U MPOLIECCOB B OKPYXAIOUIeH *KU3HU, TpeOyromue
BbIOOpa (hU3MUECKON MOJENHN [T CUTYallUH IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu GI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHunIo yueOHOTO mporiecca 6a30BbIi YpOBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO
oOuiero o0pa3oBaHus JOJKEH M3y4aThCsl B YCIOBUSAX MPEAMETHOrO KaOMHETa (PU3UKU
WIM B YCIOBUSX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB ECTECTBEHHO-HAYyYHOTO
nukia. B kabunere UMKy A0KHO OBITH HEOOXOAMMOE JabOpaTOpHOE 0OOPYAOBaAHUE
JUTSL BBITIOJIHEHMSI YKa3aHHBIX B IMporpamMme Mo (PU3UKE YUCHHUECKUX MPAKTUYECKUX
paboT U IEMOHCTPAIIMOHHOE 000PYI0OBaHHUE.

JlemoHcTpannoHHOe 000pynoBanue GOPMUPYETCS B COOTBETCTBHH C TPUHIIUIIOM
MUHUMAJIBHON JOCTATOYHOCTH U O00ECIEeYMBACT TOCTAHOBKY MEPEUYMCICHHBIX
B IporpaMMe Mo (pU3MKE KIHOYEBBIX JEMOHCTpALMi AJsi MCCIEIOBAaHUS HM3y4aeMbIX
SIBIICHUH W MPOLIECCOB, IMIMUPUICCKUX U (PyHTAMEHTAIBHBIX 3aKOHOB, MX TEXHHUECKUX
IIPUMEHEHUM.

JlabopaTopHoe o0OopymoBaHWE [JII  YYCHMUYECKHX  TMPAKTHYECKUX  padboT
dbopMupyeTcsi B BUJE TEMAaTHUYECKHX KOMIUIEKTOB U 00ECIIeUnBaeTCs B pacuéTe OJHOTO
KOMIUIEKTa Ha JBYX oOywaronmxcsa. TemMaTHueckue KOMIUIEKThI JIaDopaTOPHOIro
000py10BaHUs JOJIKHBI OBITh TOCTPOEHBI Ha KOMIJIEKCHOM UCIOJIb30BaHUH aHAJIOTOBBIX
U 1UPPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BUJIC
U POBBIX JabopaTOpuil.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCSI:

(dbopMHpOBaHKE UHTEPECA U CTPEMIICHUSI O0OYYAIOIINXCS K HAYYHOMY U3YUYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
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pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAe IMO3HaHUS U (HOPMUPOBAHUE
MCCJIEIOBATEIBCKOrO OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMUpOBaHHE HAay4YHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3Y4YE€HHS OCHOB
CTPOEHUS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

(opMupoBaHHEe yMEHMH OOBACHATH SBJICHUS C HCIOJB30BaHUEM (PU3HUECKUX
3HAaHUM U HAYYHBIX JOKAa3aTEIbCTB;

dopMupoBaHHE TpPEACTaBICHUA O pond (U3UKKA JJI1  Pa3BUTUS  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHrne 3TUX LeJed oOeclneunBaeTcsl PEIICHHEM CIEAYIOUNIMX 3a1ad B
IpoLecce U3yYeHUs Kypca (U3UKH Ha YPOBHE CPEIHETO 0011Iero 00pa3oBaHus:

OpUOOpETEeHNE CHCTEMbl 3HAHUH 00 OO0ImMX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSIX, BKJIIOYAsl MEXAaHUKY, MOJIEKYJSIPHYIO (HU3UKY, AJIEKTPOJWHAMUKY,
KBaHTOBYIO (PU3HMKY U 3JIEMEHTHI ACTPOPU3UKHY;

(opMHpOBaHWE YMEHHM NPUMEHSATh TEOPETHUUECKUE 3HAHUS [JIs1 OOBSICHEHUS
(¢u3NYeCKUX SBJICHUA B MNPUPOAE M Uil TNPUHATHS NPAKTUYECKUX pEUICHUN B
IIOBCEHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHHs Pa3IMYHbIX 3a/1ay C SBHO 3aJaHHON (hU3HUECKOH
MOJIEJIbIO, 33/1a4, MOAPa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3/1aHue (PU3NYECKON MOIENH,
aJICKBaTHOM YCIIOBUSM 33/1a4H;

MOHUMaHue (PU3NYECKUX OCHOB U MPUHLUIIOB AEHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MTPOLIECCOB, UX BIMSIHUS HA OKPYXAIOLIYIO CPENY;

OBJIAJICHHE METOJAAaMH CaMOCTOSATEIbHOTO IUIAHUPOBAHUA U MPOBEACHUS
¢u3znyecKuX HKCIEPUMEHTOB, aHAIM3a U MHTEpPHpeTaluu MH(GOPMALUU, ONpPEaeICHUs
JIOCTOBEPHOCTH MOJYYEHHOT'O Pe3yJIbTaTa;

CO3JaHME YCIOBMM Uil Pa3BUTHS YMEHUM MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CpPEIHEro OOLIEro
obOpazoBanust orBoautcst 136 vacoB: B 10 kiacce — 68 vacoB (2 yaca B Hezaenmo), B 11
KJ1acce — 68 yacoB (2 yaca B HEJICITIO).

[Tpemiaraemsrii B mporpamme 1o (u3UKe MepeueHb JTa0OPATOPHBIX M MPAKTHYECKUX
paboT sABIAETCS PEKOMEHIOBAaHHBIM, YUHUTENb JI€TaeT BbIOOpP MPOBEACHUS JTaOOPaTOPHBIX
paboT U OMBITOB € YYETOM WHANBHIYATBHBIX 0COOCHHOCTEH 00yYarOIINXCS.

JItobast paGouasi mporpaMMa JOHKHA MOJTHOCTBIO BKJIIOYATh B CeOsl COjEpKaHue
JAHHOM MpOTrpaMMbl IO (PU3HKKeE.

B oTnenpHbIX citydasx Kypc pusnku 6a30BOro ypoBHS MOKET U3y4yaThes B 00bEMe 204
yaca 3a 7iBa roga ooyuenus (3 u B Hezenmto B 10 u 11 kiaccax). B atom ciiyuae yBenuuuBaercs
He MeHee ueM 10 20 9 pe3epBHOE BpeMsi, KOTOPOE UCTIOIB3YETCS YUUTENeM ISl U3YICHUS
BOTIPOCOB, TECHO CBSI3aHHBIX C BHIOPAaHHBIM MpOoGWIEeM OOY4YCHHS, W YBEINIHBACTCS
yueOHasi Harpys3ka, OTBOJMMAas Ha H3yYCHHE MEXaHUKH, MOJICKYJISIpHOH (U3UKA U
AJIEKTPOAMHAMUKH, 32 CUET paCUIMPEHHs Yhcia J1abopaTOPHBIX paboT UCCIET0BATEIBCKOTO
XapakTepa M ypOKOB PELIeHUs] KaUYeCTBEHHBIX U PACUETHBIX 3a/au.
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COJAEPXKXAHUME OBYUYEHUA

10 KJIACC
Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUA
du3nka — HayKa o npupoje. HaydHnsle METOIbI IO3HAHUS OKPYIKAOIIET0 MUPA.
Pounb skcnieprMenTa U TEOpUU B IPOLIECCE MTO3HAHUS PUPObl. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue (GU3MYECKUX SBIEHUA W mpoueccoB. HaydHble rHmoTessl.
dusnveckre 3aKOHBI M TEOPUHU. ['paHHIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[TpyHIMII COOTBETCTBHSI.
Pounb 1 MecTo (pu3uku B pOpMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUDA,
B MPAKTUYECKOU ESITENBHOCTH JIOJCH.
Jemoncmpayuu AHanOroBbIE U HU(PPOBBIE U3MEPUTETBHBIE PUOOPHI,
KOMIIbIOTEPHBIE JAaTYUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBrxeHnue. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHUS. CucTteMa
otcuéra. Tpaekropus.

[lepemernienue, CKOpPOCTh (CpeHsIA CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHHUE
MaTepUaibHOW TOYKH, WX TMPOEKIIMU Ha OCH CHUCTeMbl KoopauHat. CloxkeHue
MEPEMEILICHUI U CIIOKEHHUE CKOPOCTEM.

PaBHoMepHOE ¥ PaBHOYCKOPEHHOE TMpPsSMOJIMHEWHOE JBIkeHue. ['paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUS, ITyTHU U MEPEMELIECHUS] MaTepHaAIbHOM
TOYKH OT BPEMEHH.

CBobOosHOE TIasieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonunennoe nuxeHne. [[BHKEHHE MaTEPUATbHOM TOYKM MO OKPYKHOCTH
C ITOCTOSTHHOM 10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEWHAS] CKOPOCTb.
[Tepuon u wactora obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre ycTporuCTBa U MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD, IBUKEHUE
CHapS/IOB, LICTTHbIC U PEMEHHBIC MEepeIavuu.

Jlemoncmpayuu Moaenb CUCTEMBI OTCUETA, UITFOCTPALMS KUHEMATUYECKUX

XapaKTePUCTUK
JBHOKCHUSL.

[IpeobpazoBanue NBMXKEHUH C UCIIOJIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TageHue Tes B BO3yXe M B pa3pesKCHHOM MTPOCTPAHCTBE.

HaOnronenue aBuxeHust Teia, OpoIeHHOro Mo YIjioM K TOPU30HTY U
TOPU30HTAJIBHO.

W3mepenne yckopeHus: CBOOOHOTO MaIeHUsI.

Hamnpapnenue ckopocTy Npy ABMKEHUU 110 OKPYKHOCTH.
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Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydyeHnne HEpaBHOMEPHOTO JABWIKEHHS C LEIbIO OINPEAEICHUS MIHOBEHHOM
CKOpOCTH.

HccnenoBane COOTHOIIEHHST MEXAY IYTAMH, NIPOWICHHBIMH TEJIOM 34
MOCJIEA0BATEIbHBIE PABHBIE TPOMEKYTKN BPEMEHU NP PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJbHON CKOPOCTBIO, PABHOU HYJIIO.

HSY‘-ICHI/IG ABHOXXCHMA TCJIA, 6p0HI€HHOI‘O TOPHU30HTAJIBHO.

Tema 2. /lunamuka

[TpuHuun otHOCcuTenbHOCTH ['anmuites. [lepBoiii 3akoH HeroTona. UHEpumnanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3uunu cui. Bropol 3akoH HeroToHa miis
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbBIX TOYEK.

3akoH BceMupHoOro TsroreHud. Cuia tsbxectu. [lepBast kocMuyeckas CKOpOCTb.

Cuina ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buabsl TpeHus (mokosi, ckoyibkeHus, kadeHus). Cuna Ttpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJbXKEHUs U cuiia TpeHus nokos. Koadpdumuent tpenus. Cuna
COIPOTHUBJIEHUS NPU ABWKCHUHU TEJIA B AKUJIKOCTH WJIU Tase.

[ToctynarenbHOE U BpalllaTeIbHOE JBUKEHUE a0COIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpamieHus. [lnedo cuibl. Y cinoBus paBHOBECHS
TBEPIOIO TeJa.

TexHuueckre yCTpOMCTBa U MPAKTUYECKOE IPUMEHEHHUE: TTOAIIUITHUKY, JBUKECHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM noAbEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuenune nBmkeHus Opycka 1Mo HaKJIOHHOM IMIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIINX B IPYKUHE U
pPE3MHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.
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Tema 3. 3aKonbl COXpPAHEHUA 6 MEXAHUKE

NMiynbc MaTepuanbHON TOYKHU (Tesa), CUCTEMBI MaTepUaIbHBIX TOYeK. VIMITynbC
CWIBl W W3MEHEHUE HMIIYJIbCa TeNd. 3aKOH COXPaHEHWs uMIyJbca. PeakTuBHOE
JBHYKCHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunetnueckass »3Hepruss MaTepUaJbHOW TOYKM. Teopema 00 HM3MEHEHUU
KMHETHYECKOW SHEPTHH.

[TorenunanbHas sHeprus. IloreHuumanbHas sHeprus ynpyro JeopMHpPOBaHHON
npyxuHsbl. [loTeHnnanbHas sHEprus Tena BOJIU3U NOBEPXHOCTH 3E€MIIH.

[TorennuanbHble ¥ HEOTEHLIUANIbHBIE CUJIbI. CBS3b Pa0OThI HEMOTEHLUAIBHBIX CHJT
C U3MEHEHHEM MEXaHUYECKOU YJHEPTUH CUCTEMBI TeJl. 3AKOH COXPAHEHUS
MEXaHUYECKON IHEPTUM.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnyeckue ycTporucTBa U NPAKTUYECKOE PUMEHEHHE: BOTOMET, KOTIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE BUXEHUE.

[lepexoa NOTEHIHAILHON SHEPTUU B KHHETHYECKYIO U 00paTHO.
Yuenuueckuii skcnepumenm, nabopamopmuvie pabomul

HccnenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM MEXaHUYECKOM SHEPTuu Tena
Ha [IPUMEPE PACTKEHUS PE3UHOBOTO JKI'YTa.

Paznen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA
Tema 1. Ocro8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TIOJIOKECHUS MOH@Ky.TIHpHO-KPIH@TH‘-ICCKOfI TCOPHUU MW HX OIIBITHOC
obocHoBanue. bpoyHoBckoe aBmwxkenue. uddysus. Xapaktep ABIKEHUS U
B3aMMOJICHCTBHS YaCTHUI BellecTBa. MOJenH CTPOCHHUSI Ta30B, KUAKOCTEN U TBEPIBIX Tell
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieneil. Macca u pa3mepsl
Monekyn. KonmuectBo BemiectBa. [locTtostHHas ABoraapo.

TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Ienbcus.

Mogenps uaeanbHoro rasza. OCHOBHOE YpPaBHEHHUE MOJICKYJISIPHO-KHMHETUYECKON
TEOPHUU UJICAIbHOTO Ta3a. AOCOJIIOTHAs TeMIlepaTypa Kak Mepa CpeaHel KHHETUYECKOM
DHEPrUU TEIUIOBOrO JNBMKEHUA yactull ras3a. [llkana temneparyp KensBunHa. 1'azoBbie
3aKkoHbl. YpaBHeHne MenpaeneeBa—Knaneiipona. 3akon Jlanerona. M3ompoieccsl B
UJIeaTbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHue
M30IPOIIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, bapoMeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIeCTBa, (poTorpadun MoseKym
OPTaHUYECKUX COCTUHEHUN.

OmnpiTel 10 AUPPY3UH KUAKOCTEN U TA30B.



Monens OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita llTepHa.

OMnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Moaenb, WUTIOCTPUPYIOIIas IPUPOY AABICHUS Ta3a Ha CTCHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE  YPAaBHEHHWE  COCTOSHHSI — WICAIBHOTO  Tasa,
W30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Omnpenenenre Macchl BO3/lyXa B KJIIACCHOM KOMHATe Ha OCHOBE MU3MEPEHUI 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXIy TTapaMeTpaMH COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepmoauHamMuueckass cucrtemMa. BHYTpEeHHSs DSHEpPrus TEPMOJMHAMUYECKOU
cucteMbl U crnocoObl €€ m3MmeHeHusa. KommuuecTBo TeminoTel W pabota. BHyTpeHHss
JHEPIUsl OJHOATOMHOIO HMJEAIBHOIO raza. Buapl temuionepenadyu: TEILUIONPOBOIAHOCTD,
KOHBEKLMS, U3JIydeHHE. Y IeTbHas TEIJIOEMKOCTh BelecTBa. Koau4ecTBO TEIUIOTHI ITPU
TeIIonepeaaye.

[Tonstue 00 annabatHoM nporecce. [lepBblil 3akoH TepMoanHaMUKH. [Ipumenenune
NEepPBOTr0 3aKOHAa TEPMOAMHAMHUKHM K u3ompoleccaMm. ['paduueckas MHTeprpeTanus
paboThI rasa.

Bropoii 3akon Tepmogunamuku. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TennoBble MamHbL. [IpuHIUIIBL 1eHCTBHS TEIUIOBLIX MaluH. [IpeoOpa3zoBanus
PHEPruM B TEIUIOBbIX MaimuHax. KosdduimeHnt monae3Horo AecTBus TETIOBOM
mamuHbl. Hukn KapHo u ero kodp@uuueHT mosie3Horo AeHCTBHUS. DKOJIOTHYECKUE
po6JIeMbl TEIJIOIHEPTETHKY.

TexHnyeckue yCTpoMCTBA U IIPAKTUUECKOE MPUMEHEHHE: IBUTATENIb BHYTPEHHETO
Cropanusi, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHEHN 3Hepruu Tejla IpU COBEPIIEHUH padOThI: BBIJIET MPOOKU
U3 OYTBUIKM MOJ IEUCTBUEM CKAaTOTO BO3yXa, HarpeBaHue 3¢upa B JaTYHHOU TpyOKe
nyTéM TpeHus (BUI€OAEMOHCTpaIus).

W3meHeHnue BHyTpeHHEH sHeprun (TeMIiepaTyphl) Tea npu terionepenaye. OnbIT

1o aauabaTHOMY PAaCIIMPEHUIO BO3ayXa (OIBIT ¢ BO3YIIHBIM OTHUBOM). Moaenu

napoBOW TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopnvle
pabombl
N3mepeHne yaenbHOoN TEMIOEMKOCTH.
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Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u konjaeHcanusa. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTENbHAS BIAXKHOCTh BO3AyXxa. HacellieHHbI mnap. YIenbHass TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTIEHUS OT JABJICHUS.

TBépnoe Ttenmo. Kpucrainuyeckue u amopdHbie Tena. AHU3OTPOIUS CBOWMCTB
kpuctaiuioB. JKunkume kpucrtamibl. CoBpeMeHHble MaTepuansl. [liaBnenue wu
KpUCTaJTM3aus. Y IeJabHasl TeioTa miasienus. Cyonumanus.

VYpaBHeHue TermioBoro danaHca.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU IOIYYEHHSI COBPEMEHHBIX MATEPHAIIOB, B TOM
YHUCJIe HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

Ha6nronenue HarpeBanust u IiiaBJIeHUsT KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHcTpalusi KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepeHrne OTHOCUTENBHOM BIIa)KHOCTH BO3AYXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. dnexkmpocmamuxa

DNeKTpu3alus Tell. DJIEKTpUUecKui 3apsan. J(Ba Buaa 3JIEKTPUUECKUX 3apsI0B.
[IpoBOAHUKH, TUAIEKTPUKUA U TMOJYNPOBOJHUKHU. 3aKOH COXPAHEHHUS DJIEKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsgoB. 3akoH Kyrnona. TodeuHbId 3JIEKTPUYECKUAN 3apsl.
Dnextpuueckoe nosie. Hanpssxk€HHOCTD 3nekTpuyeckoro nois. [ IpuHuun cynepno3uimu
BJIEKTPUYECKUX ToNeH. JIMHNM HANpsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGora cun snekrpocrarndeckoro moss. [lorenmuan. PazHocTh mMOTEHIMANIOB.
[IpOBOIHUKM W JHUDJIEKTPUKKA B BJIEKTPOCTATUYECKOM Toje. Jludnekrpuyeckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcatop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsHKeHHOTO KOHJEH caTopa.

TexHudeckne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHUE:  BIEKTPOCKOI,
AIEKTPOMETP,  DJEKTpOCTaTUUeCKas  3allluTa, 3a3eMJICHHE  3JIEKTPOINpHUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIEKTPOMETPA.

BzanmopaencTBre Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

11
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JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIONIaAH IUIACTHH,
PACCTOSHUS MEXAY HUMU U AUIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOopA.
Vuenuueckuii sxcnepumenm, rabopamopusie pabomul

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. IHocmoaunwviit 3nekmpuueckuii. mox. Toxku 6 paziuunvix cpeoax

DNEeKTPUYECKUNA TOK. Y CIIOBHSI CYHIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MIcTouHMKH
Toka. Cuna Toka. IlocTosHHBII TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

ONEKTpUYECKOE  CONPOTUBIIECHUE.  YIEINbHOE  CONPOTHBIICHHE  BEIECTBa.
IlocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH /[xoyns—JIenna. MOIIHOCTh 3J€KTPUUECKOrO
TOKA.

DNEeKTpOABMKYIIAsl CWJIAa U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHHMKA TOKA. 3aKOH
Owma 11151 oaHOM (3aMKHYTOM) anekTpuueckoi nenu. Kopotkoe 3aMmbikaHue.

DJIEKTPOHHAsT MPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCHUMOCTH CONPOTHBIICHUS
METaJUIOB OT Temrneparypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHAs U MPUMECHAs! IPOBOJAUMOCTH MOITYITPOBOAHHUKOB.
CoiictBa p—N-niepexosa. [1oaynpoBoAHHUKOBBIE PUOOPHI.

DNEeKTPUYECKUNA TOK B PACTBOPAX U PACILIaABaX IEKTPOJIUTOB. DIIEKTPOIUTHYECKAS
JACCOIMALINS. DIIEKTPOIIHU3.

DIIEKTPUYECKHN TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOSATEIBbHBIN pa3psI.
Momnnus. [1na3zma.

TexHuyeckue yCTpOMCTBA U NMPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, ICTOYHUKHU TOKA, 3JIEKTPOHArpeBaTENbHbIE TPUOOPHI, JJIEKTPOOCBETUTEIBHBIE
npuOOpbl, TEPMOMETP CONPOTHBIICHUS, BaKyyMHbIH JAMOA, TEPMHUCTOPHI U
(b oTOpe3nCTOPHI, MOIYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HANIPSHKEHUSL.

3aBUCUMOCTb CONPOTHUBIICHUS LIWIMHIPUIECKUX IPOBOJHUKOB OT JIJIUHBI,
IJIOIA/IN TIOTIEPEYHOIO CEUYECHMS M MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsimoe n3Mepenue aneKTpoaBrKyen cuiibl. KopoTkoe 3aMbikaHue
rajgbBaHUYECKOIO PJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIEHUS.

3aBUCUMOCTH CONPOTHUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3yXaA.

OaHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

12
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Vuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

W3yueHne cMENIaHHOTO COSMHEHUS PE3UCTOPOB.

H3mepenue SIEKTPOJABIDKYIICH CHIIBI HCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIPOTHBIICHUSI.

Hab6nronenue amekTponmsa.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca gusuku 6azoBoro ypoBHs B 10 kinacce oCyIecTBIsSETCS C YYETOM
COJIepKaTeIbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTUU.

Mesicnpeomemnvle  nomsmus, CBA3aHHBIE C HM3YYEHHEM METOAOB HAyYHOTO
NO3HAHUSA: SIBJICHUE, HAYYHBIM (akT, runores3a, puanyeckas BEIUMYUHA, 3aKOH, TEOPUS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MO/IEb, U3MEPEHUE.

Mamemamuxa: pellleHHE CUCTEMbl YpaBHEHWH, JUHEHHas (yHKUHMs, Mapadoda,
runepOona, ux rpa)vku U CBOWCTBA, TPUTOHOMETPUYECKHUE (PYHKIIMU: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: MexaHnyeckoe IBMKEHHE B KUBOW mpupone, auddysus, ocmoc,
TEIJIOO0OMEH JKUBBIX OPraHu3MOB (BUIbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NIPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHWE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJN, KUIAKOCTEH W Ta3oB,
ANEKTPUYECKUE CBOMCTBA METAJIOB, AIEKTPOIUTHYECKAs AUCCOLMALINS, TalbBaHUKA.

l'eoepaghus: BNaXXHOCTH BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE IBUKEHUH C HCIOIb30BAHHUEM MEXAaHU3MOB, YUYET
TPEHUS B TEXHUKE, OIIUITHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHHS UMITYJIbCa
B TEXHHUKE (pakeTa, BOJOMET W Jpyrue), JBUraTeslb BHYTPEHHErO CroOpaHusi, MapoBas
TypOuHa, OBITOBOI XOJOIMIBHHUK, KOHAWIIMOHEDP, TEXHOJIOTHU TOYYCHUS COBPEMEHHBIX
MaTepHajoB, B TOM YUCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH, AIEKTPOCTaTHIEeCKAas
3aIuTa, 3a3€MJICHHUE JIEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIN NPUHTED,
AIIEKTPOHArpeBaTelIbHbIe TPUOOPHI, ANEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KJJACC
Paznen 4. JaekTpoauHaMuKa
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

IlocTtosiHHBIE MarHuThHl. B3aumojaencTBUE MNOCTOSHHBIX MAarHuTOB. MarHuTHoe
none. Bekrop MarHuTHOM WHAYKUMHU. [IpyHUMN Cyneprnio3suuuy MAarHUTHBIX MOJIEH.
JIvHnn MarHuTHOM MHAYKIMKU. KapTrHa TMHUI MAarHUTHOW MHIYKIIUH TIOJISI TOCTOSTHHBIX
MarHuToB.

MarauTtHOoe nosie npoBoAHMKA ¢ TOKOM. KapThHa JIMHMN MHIYKIIMA MarHUTHOTO
TOJISL JUIMHHOTO MIPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcreaa. BzanmoaeiicTBue NpoBOJHUKOB C TOKOM.
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Cuna Amriepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOAyJb U HanpaBiieHUE. JIBUKEHHE 3apSKEHHON YaCTHULIBI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuitel Jlopenua.

SIBneHnE 3JIEKTPOMArHUTHON MHAYKIMU. [I0TOK BEKTOpa MAarHUTHON MHIYKIIVH.
DNEeKTPOABMKYIIAS CUJIa HHIYKIIMH. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunu Papanes.

BuxpeBoe anekTpuueckoe moJie.  DJEKTPOABIKYIAs  CUJIAa  MHIYKIUU
B MIPOBOJIHUKE, IBUKYIIIEMCS ITOCTYyHaTEIbHO B OJHOPOJHOM MAarHUTHOM

none. [Ipasuno Jlenna.

NHIyKTUBHOCTG. SIBIIEHHE CAMOMHIYKIWU. DIEKTPOABIKYLIAs CUla
CaMOUH]TYKIIUH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: TOCTOSSHHBIE MAarHUTHI,
3JEKTPOMArHUTHI, 3JIEKTPOIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO MyYKa MATHUTHBIM MOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBrE 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIla Ha HOHBI SJICKTPOJIUTA.

SBneHue >IEKTPOMArHUTHON UHIYKITUH.

[IpaBuino Jlenna.

3aBUCHUMOCTb 3JIEKTPOJBIXKYIIEH CHUJIIbI MHAYKIUA OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.

SIBrieHME CaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

I/I3yquI/1e MAaravMTHOI'O ITOJIA KaTYHIKKW C TOKOM.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHIYKIIUU.

Pasnen 5. KosieOanusi 1 BOJTHBI
Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbIE KONE€OAHUSA

KonebarenbHas cucrema. CBOOOHBIC MEXaHUYECKUE KOeOaHus. ["apMoHnUecKre
konebanus. [lepuon, yactora, ammnryaa u ¢aza xonedanuid. [IpyKUHHBIA MasTHUK.
MarteMatnyeckuii MasTHUK. YpaBHEHHE TapMOHUYeckux KoseOanuii. IIpeBpainenue
SHEPrUH MPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbublii KOHTYp. CBOOOAHBIC AJIEKTPOMAarHUTHBIC KOJICOAHUS B U/I€aIbHOM
K0JIe0ATEeIbHOM KOHTYpe. AHAJOTUS MEXIY MEXAaHUYECKUMHU U DJIEKTPOMArHUTHBIMU
koneOanusimu. Popmyna Tomcona. 3aKOH COXpaHEHHUS DSHEPIMU B HJI€ATHHOM
K0JIeOaTeIbHOM KOHTYPE.
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[IpeacraBnenre o 3aTyxaloomux KoyieOaHUAX. BBIHYXKICHHBIE MEXaHUYECKUE
Kosebanus. Pezonanc. BeiHyK/IeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

ITepemenHbIil TOK. CUHYCOUIAIBHBIN MTEPEMEHHBIN TOK. MOITHOCTh EPEMEHHOTO
TOKa. AMIUTMTYHOE U JEUCTBYIOIIECE 3HAUYEHUE CUJIbl TOKA U HAITPSKCHUSL.

Tpancpopmarop. IlpousBoacTBo, mnepenaya U TOTPEOICHHE BICKTPUUYECKOU
SHEPruM. OKOJOTMYECKUE PHUCKU MpPU TMPOU3BOACTBE »dieKTposHepruu. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre ycTpoHCTBA M MPAKTUYECKOE NMPUMEHEHUE: JIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKa, TMHUU 3JIEKTponepeaay.
Jlemoncmpayuu

Uccnenoanne mapamMeTpoB KoJieOATeNbHOW CHUCTEMbl (NMPYXUHHBIA WU
MaTeMaTHYECKUI MasTHUK).

Habmronenue 3aryxarommux KojieOaHUH.

NccnenoBanue CBOMCTB BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezoHanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusuiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa M HANpPSDKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pezonanc mnpu  mociaegoBAaTENbHOM  COCIMHEHHM  PE3UCTOPA,  KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojienb JIMHUY 3TIEKTPONIEPENAYN.

Vuenuueckuii sxcnepumenm, nabopamopmvie
pabombl

WccnenoBanue 3aBUCUMOCTH TIEPUO/IA MAJIBIX KOJIEOAHUHM Tpy3a HA HUTH OT JIJTMHBI
HUTU U MacChl rpy3a.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBus pacnpoctpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHus U JJiHa BOJIHBL. [lonepeunble 1 mpoaoiabHbIe BOIHBL. HTEpdhepenus
U AUPaKIysg MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCJOBUSA M3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTtanus BektopoB E, B, v B anexkrpomarHutHOi BojHe. CBOWCTBa
JJIGKTPOMArHUTHBIX BOJH: OTpaXEHHe, MpeJoOMJICHHe, MOoJsApu3auus, IUPpaKius,
unTepdepenius. CKOpocTb 37IEKTPOMArHUTHBIX BOJIH.

[Ilkama »7IEKTPOMArHUTHBIX BOJH. [IpuMeHEHHWE SIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBSA3U U TENEBUACHUSA. Pagnookanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeIbl.

TexHuyeckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIBTPAa3BYKOBas [MAarHOCTMKAa B TEXHUKE W MeEAULMHE, pazaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neun.
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Llemoncmpayuu

ObpazoBanue 1 pacIpOCTpaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak UICTOUYHUK 3BYKa.

HabitoieHue otpakeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHuny u 1uppakiiny MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOM U 4aCTOTOM
KOJIeOaHMil.

HccnenoBanne CBOWCTB AJIEKTPOMArHWTHBIX BOJIH: OTPa)XXEHHE, NPEIOMIICHHUE,
noJisipu3anys, 1udpaxius, HHTephepeHIINA.

Tema 3. Onmuka

I'eomerprueckas ontuka. [IpsmonnHerHOE pacupOCTPAHEHHUE CBETA B OAHOPOIHOU
cpene. JIyd cBeta. ToueUHBIN HCTOYHUK CBETA.

Otpaxkenune cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHue wu300pakeHUN B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akOoHBI MPEJIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiicHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbBI Yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus cseta. CioxHbIi cocTaB Oenoro cBera. LBerT.

Cobuparorniie u paccenBaronye JUH3bI. ToHkas auH3a. GOKYCHOE pacCTOSTHUE U
onTHYecKass cuia TOHKOW JuH3bl. [locTpoeHne H300pakeHUd B COOUpAOIIMX U
pacceuBaromux JMH3ax. DopMysia TOHKON JTUH3BIL. Y BEJIMYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. MuaTepdepenius csera. KorepeHTHbIE UCTOYHUKHU. Y CIOBUS
HAOJIOICHUS MAKCUMYMOB U MUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTUHE OT ABYX
CHUH(]a3HBIX KOTEPEHTHBIX UICTOUHUKOB.

HNudpakuusa cera. JudpakimonHas pemérka. YcClIoBUE HAOIIOJECHUS TJIABHBIX
MaKCUMYMOB IPHU NaJ€HUH MOHOXPOMAaTUYECKOTO CBETa Ha TUMPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

Texauueckue ycTpoicTBa U MPAKTHUECKOE MPUMEHEHHE: OUKH, JIyna, (hoToarnmapar,
MPOCKITMOHHBIN anmapar, MUKPOCKOTI, TEJIECKOT, BOJOKOHHASI ONTHKA, MU(paKIIMOHHAS
pEMETKA, MOJISIPOULL.

Jlemoncmpayuu

[IpsMonuHEiHOE pPacHpOCTpPAHEHUE, OTPAXKEHUE U MPEJIOMJIIEHUE  CBETA.
OnTuyeckue mpruodOpHI.

[TonHoe BHyTpeHHEE OTpakeHUE. Mozesb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUMN B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Ha6nronenue natepdepennm cpera.

Hab6nronenue nudpaxiuu ceera.

Ha6nronenue nucnepcnu cBera.
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[Tonmy4yeHue cnekTpa ¢ MOMOLIbIO TPU3MBI.
[TosyueHue cekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEIIETKY.
Habutoienue nossipyuszanuu cBera.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomuol
N3mepenue nokasaresns IpeJoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCHTEIbHOCTH

I'paaniel MPUMEHMMOCTH KJIACCHMYECKOM MexaHuKHu. IlocTynartel crneunanbHOU
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B BAaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DWHINTEHHA.

OTHOCHUTEIIBHOCTE OAHOBPEMEHHOCTU. 3aMENJICHHE BPEMEHH M COKpAICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEJSITUBUCTCKON YaCTHLIBI.

CBs3b Macchl € 3HEPruel 1 UMILYJIbCOM PEJIITUBUCTCKOM YacTUIbl. DHEPIrHs MOKOSI.

Paznen 7. KBanToBasi pusuka
Tema 1. Dnemenmovt K6anmMo8OIU ONMUKU

®otonbl. ®opmyna [lnanka cBa3u 3Hepruu GOTOHA C €ro YaCTOTON. DHEPTUS U
UMITYJIbC (POTOHA.

OtkpeiTue u ucciaegoBanue ¢oroddpdexra. Onbitel A.I'. CroneroBa. 3aKoHbI
doTorpdexra. VYpaBHenue OitHmTerHa 18 (doTodPdekra. «KpacHas rpaHuUIay
dboTorddexra.

JlaBnenne ceera. OnpiTol I1.H. JleOGenena.

XHUMHYECKOe ICHUCTBUE CBETA.

TexHuyeckne yCTpOWCTBA U MPAKTHUECKOE TMPUMEHEHHE: (DOTORIEMEHT,
dboToaTUMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoToaddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopgens atoma Tomcona. OmbiTel Pesepdopna mo paccesHMIO 0-YaCTHII.
[Tnanerapnas moaenb atoma. [loctynarsl bopa. M3nydyenue u nornoieHue GoToHOB MpU
Mepexo/ie aToMa C OJJHOrO YPOBHS SHEPTUH Ha Ipyroi. Buael criekTpoB. CieKTp ypoBHEN
HHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoiicTBa uactul. Bomnbel ae bpoinga. KopnyckylsipHO-BOTHOBOM
JyaJIn3M.

CHoOHTaHHOE U BBIHYK/ICHHOE U3IyYCHHUE.

TexHuyeckue ycTporCTBa M NPAKTHYECKOE NPUMEHEHHE: CIEKTPAIBHBIA AHAJIN3
(ceKTpoCKoII), J1a3ep, KBAHTOBbIN KOMIIBIOTED.
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Llemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenue IJIMHBI BOJHBI JIa3zepa.
HaGnronenune mMHEHYaTHIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopoule
pabombi

Habmronenue nuHeHyaTOro CriekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKa3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKphITHE
paanoaktuBHOCTH. OmbITel Pesepdopaa mo ompeneneHuro cocTtaBa paguoaKTUBHOIO
u3nydenus. CBoicTBa anbda-, 6eTa-, ramma-u3inydeHus. BinsHue paguoakTHBHOCTH Ha
JKVBBIE OPTaHU3MBI.

OtkpeiTHEe TpoToHa u HelTpoHa. Hyknmonnas wmoxens sapa ['eitzenGepra—
NBanenko. 3apsan sapa. Maccosoe uncino sapa. M30Tormsl.

Anbda-pacnaa. DIeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacnal. ['amma-u3inydyeHue.
3aKOH paJOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifpe. AnepHbie cuibl. Jlepext Macchl sapa.

SnepHble peakuuu. JleneHue u CUHTES sIep.

S nepusiit peaktop. TepmosinepHsiii cuntes. [IpoOieMbl 1 TEpCIIEKTUBHI SIEPHOIM
SHEPreTUKU. JKOJOTUYECKUE ACTIEKTHI IAEPHON IHEPTETUKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtoabl HAOJIIOACHUS ¥ PETUCTPALIUU dJIEMEHTApHBIX YacTull. OyH/TIaMEeHTAIbHbIE

B3auMojiericTBusl. EnuHcTBO (hm3mdeckoit kapTuHbl Mupa. TexHudeckue

YCTPOUCTBA U IIPAKTUYECKOE IIPUMEHEHUE: JO3UMETP, Kamepa
Bunbcona, simepHbiii peakTop, aToMHas 6oM0a.
Jlemoncmpayuu

CU€TurK NOHU3HPYIOIINX YaCTHL.
Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol

HccnenoBanue TpekoB yacTHil (TI0 TOTOBBIM oTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUHM. l[IpuKkiagHOEe W MHUPOBO33PEHUYECKOE 3HAYCHUE
aCTPOHOMUH.

Bup 3Bé3qnoro Heba. Co3Be3aus, SpKue 3BE3/IbI, INIAHETHI, UX BHIANMOE JIBHKCHUC.

ComnHeunas cucrema.

Counnre. ConiHeuHass akTUBHOCTbh. McTouHuk sHeprun CojHia U 3BE31. 3BE3bI, UX
OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CIeKTpaIbHbIN KJIACC — CBETUMOCTDY. 3BE3IbI
TJIaBHOM ITOCJI€A0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb JJI 3BE3] TJ1aBHOM
MOCIIeI0BATENLHOCTH. BHyTpeHHee cTpoenue 3BE31. COBpEMEHHBIE MPEACTABICHUSA O
MPOUCXOKICHUH U 3BOJIIOIMK COJIHIIA U 3BE3/]. DTalbl dKU3HU 3BE3]I.

Muneunsiii [1yts — Hama [Manaktuka. [lonoxenne n nemxenne Connua B ['anakruke.
Tunbl ranakTuk. PagroranakTuky U kBazapbl. YEpHBIE AbIPHI B Sipax TajlakTHK.
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Bcenennas. Pacmmpenune Bcenennoil. 3akon Xa0O06ma. PazOeranme ramakTwk.
Teopus bonpmoro B3peiBa. PemmkTOBOE N3IydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.
Vuenuuecxue nabnooenus

HaGnrogenuss HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUIOKEHUH JIs1 ONpeIeTICHUS TT0JIOKEHHSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1sd CEeBEpPHOro MOJIyIIapHs U IPKHUE 3BE3MbI.

Habmronenus B treneckon Jlynsl, mutanet, Mieanoro I1ytu.

O6o01maromee MOBTOPEHUE

Ponb pusuku u acTpOHOMUHM B SKOHOMHUYECKOM, TEXHOJOTHUECKOM, COITUATBLHON U
ITUYECKON cepax NesITeIIbHOCTH YeNOBEKa, POJb M MECTO (U3UKU M aCTPOHOMHH
B COBPEMEHHOM HAy4YyHOUH KapTHHE MHpa, POJib (PU3NUYECKONW TEOPUH B (POPMUPOBAHUU
MpeICTaBICHU 0 GU3NUECKON KapTUHE MUPA, MECTO (PU3UYECKOIN KapTHUHBI MUpa
B O0IIIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUN O MIPUPO/IE.

MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiacce oCyliecTBiIsieTcs: ¢ y4€TOM
COJIepKaTeNbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHH.

MeowcnpeOomemnvle nousimusi, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHUSA: SBJICHHE, HAyYHbIA (DAKT, runoTe3a, pusndeckas BeIUYrHa, 3aKOH, TEOpHs,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penmieHUE CUCTEMbl YPaBHEHM, TPUTOHOMETPUYECKUE (DYHKIIUM:
CHUHYC, KOCHHYC, TAaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO,
BEKTOPbl M HUX MPOEKIUU HA OCU KOOPIAMHAT, CIOKEHUE BEKTOPOB, IIPOU3BOJHBIC
3J€MEHTapHbIX (PYHKIUH, TPU3HAKHA NMOA00US TPEYTOJIbHUKOB, ONPEACIICHUE MIIOIAIN
I0CKUX (puryp u o6béma Ted.

buonocus: anektpuueckue sIBJICHUS B KUBOM NPUPOJIE, KOJeOATebHbIE ABUKEHUS
B JKUBOW IPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOU IIPUPOAE, ACHCTBUE pPalralluy HA
YKVBBIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAasi CTPYKTYpa TBEPBIX TEll,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPaIbHBIN aHAU3.

l'eocpaghus: MarHUTHBIE TOJTIOCA 3€MIIH, 3aJI€)KU MarHUTHBIX Py, POTOChEMKA
3€MHOM OBEPXHOCTH, MPEICKAZAHUE 3EMIIETPSCECHUN.

Texnonoeus: JIMHUM  DJIEKTPOIIEpeNad, TE€HEpPATOp  IIEPEMEHHOIO  TOKa,
AIEKTPOABUTATENb, MHAYKIIMOHHAS T1€4Yb, pafap, pAAUONPUEMHUK, TEIEBU30D, AHTCHHA,
teneon, CBU-meuyb, NPOCKIMOHHBIA ammapar, BOJIOKOHHAS ONTHKA, COJHEYHas
Oatapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mnpenvera «®Du3nkKa» HA YPOBHE CPEIHEr0 OOIIETro
obpazoBaHusi (0a30BBIM YpPOBEHB) JOJDKHO OOECIEUUTHh JOCTHIKEHHE CJICIYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbTATBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHMSI ydeOHOro mnpenMera «Duszuka» IOKHBI
OTpa)kaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YaloIIMXCA  PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOM BHYTpPEHHEW TO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpPUEHTAIIN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIINX TPAIUIIMOHHBIM
[IEHHOCTSIM POCCHUHCKOro 0O0IlecTBa, paclIUpeHUue >KU3HEHHOTO OIbITa M OIbITa
JNESITEIbHOCTH B TMPOLECCE pea3allii OCHOBHBIX HAIPABICHUN BOCIUTATEIBLHOU
JESATEIBHOCTH, B TOM YUCJIE B YaCTHU:

1) rpaKIaHCKOr0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTD TPAKIAHCKOMN MO3UIIUU 00YUAIOIIETOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

MPUHATHE TPAJTUIIMOHHBIX 00IIEUEIOBEUYECKUX TYMAaHUCTUYECKUX U
JIEMOKPATHUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4acTBOBaTh B CAMOYITPaBJICHUU B 00pa30BaTEIbHON OpraHU3allny;

YMEHUE B3aMMOJEHCTBOBAThH C COLMAIBHBIMA MHCTUTYTaAMU B COOTBETCTBUHM C UX
GYyHKIUSIMHY ¥ HA3HAYCHUEM;

FOTOBHOCTbh K TYMaHUTAaPHOW U BOJIOHTEPCKOU JESATEIBHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMS:
c(hOpMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UIEHTUYHOCTH, MATPUOTHU3MA;
[IEHHOCTHOE OTHOILIEHHE K TOCYJaPCTBEHHBIM CUMBOJIAM, TOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIHTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTHPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TEeTHYECKOTr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUast 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npuUcyiero pu3nyeckoi Hayke;
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5) TPY10BOT0 BOCTIMTAHHSA:

MHTEPEC K pa3IuuHbIM chepam mpodeccrnoHalIbHON AesITeNbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PM3UKOW M TEXHHKOW, YMEHHE COBEpIaTh OCO3HAHHBINA BHIOOp OymyIieit
npogeccuu 1 peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TFOTOBHOCTh M CIOCOOHOCTH K O6paBOBaHI/II-O )41 CaMOO6p330BaHI/II-0 B oOJractu
(1)HBI/IKI/I Ha IIPOTAKCHUU BCEH KHN3HU,

6) IKOJIOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTD HKOJIOTUUECKOMN KYJIbTYpPbl, OCO3HAHKE TI100aTBHOTO
XapakTepa SKOJOTUYECKUX MPoOIIieM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUIN B OKPY>KAIOIIEH cpesie Ha OCHOBE
3HAHUA LIeJIEN YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

Pacmmpenue onbiTa 1eITeIbHOCTH KOJIOTHYECKOM HAMPABICHHOCTH HA OCHOBE
UMEIONTUXCS 3HAaHUM 110 QUBHKE;

7) HEHHOCTH HAYYHOT0 TMO3HAHHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NUECKON HAYKH,

OCO3HAaHHE IIEHHOCTHU HAYYHOW JESITEIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUYCHUS
(GU3UKM  OCYNIECTBISATH  MPOEKTHYIO U HUCCIEIOBATENIbCKYI0  JICSITEILHOCTH
WHIMBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC YUeOHbIE 1eHCTBUS
ba3oBble Jioruueckue aeMcTBUA:

CaMOCTOSITEIIbHO (POPMYJIMPOBATh M aKTyaJIUu3HPOBaTh MPOOJIeMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

OTIPEJIEISATH MENIN ACATSIBHOCTH, 33]1aBaTh MapaMeTPhl U KPUTCPUU UX JTOCTHKCHUS;

BBIABIIATH 3aKOHOMepHOCTI/I nu HpOTPIBOpe‘II/ISI B paCCManI/IBaeMBIX (1)I/ISI/I‘-IGCKI/IX
SIBJICHHSIX

pazpabaThiBaTh TUIAH pEIICHUS MpPoOJeMbl ¢ YYE€TOM aHajdnu3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEJIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH TOCIEIACTBUMN JEATEIbHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYAIHLHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrlie ucciienoBarejbCKue 1eHCTBUSA.

BJIAJICTh HAYYHOU TCPMHUHOJIOTHEH, KITFOUEBBIMHU TIOHSATHSIMH U METOIaMHU
buznyecKoil HayKu;

BJIQZICTh HABBIKAMU Y4eOHO-HCCIIEIOBATENHCKON M IPOCKTHOW ICATEILHOCTH B
obnactu (pU3MKH, ClIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITETbHOMY TIOUCKY
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METOJIOB PEIICHUS 33]a4 (PU3UUECKOTO COAEPKaHUs, IPUMEHEHHUIO PA3TUYHBIX METO/I0B
ITO3HAHUS;

BJIAJICTh BUJAMH JICITEIBHOCTH II0 IIOJYYEHHIO HOBOI'O 3HAHMs, €ro
UHTEPIIPETALNHN, TPE0OPaA30BAHUIO U IPUMEHEHHUIO B PAa3JINYHBIX YUEOHBIX CUTYalUsIX, B
TOM YHUCJIE TIPHU CO3JJaHUH YI€OHBIX MPOEKTOB B 001aCTH (DU3HKH;

BBISBJIATDH IPUYNHHO-CIICACTBEHHBIE CBA3U U aKTyaJIM3UPOBATh 3a]1a4yy, BbIABUTATh
TUIIOTE3Y €€ PELICHUs], HAXOAUTh ApTyMEHTHI ISl JOKA3aTENbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MMApaMETPbl U KPUTEPUN PELICHNS,

AHAJIM3UPOBATh IOJIYYECHHBIE B XOJI€ PELICHUS 3aJa4M PE3yJbTaTbl, KPUTHUUECKHU
OLICHMBATh UX JTOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (OpPMYyJIUPOBAaTH COOCTBEHHbIE 3a7aud B  00pa3oBaTEIbHOU
NeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

yMETh  MEPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTUYECKYI0  00JIacTh
KU3HEICATEIBHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00J1acTel; BbIABUTATh

HOBBIE UJIEH, IIpeJyIaraTb OPUrHHAIIBHBIE MTOIXO0/Ibl U PELICHMS; CTABUTh

npoOIeMbl U 33Ja4u, JOITyCKAIOIUE aJIbTEePHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmaumeii:

BJIQZIETh HABBIKAMHU TMOJy4YeHUs UHGOpMAIMU (PU3UYECKOTO COJIEpKaHUS U3
MCTOYHUKOB pa3HBIX THIIOB, CaMOCTOATEIBHO OCYHIECTBJISTh IOUCK, aHau3,
CUCTEMAaTU3allMIl0 M WHTEPHpPETAlUI0 HMHMOpMAlMK PpPA3NUYHBIX BHUIOB H (Hopm
IPE/ICTaBIICHNUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALINH;

MCIIOJIb30BaTh CPECTBA MH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUI B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 33/1a4
c coOmomeHneM TpeOOBaHUN JProHOMHUKH, TEXHMKH O€30MMacHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M ITHYECKMX HOPM, HOpPM HH(GOPMALMOHHON
0e301acHOCTH;

CO371aBaTh TEKCThl (PU3UYECKOTO COJIEPKAHMS B Pa3IUYHBIX QopMarax ¢ y4yéTom
Ha3HAueHUs HMHQOpPMALMU W UEJNEBOM ayduTOpUH, BbIOMpas ONTUMAIbHYIO (QopMy
IPEICTABIICHUS U BU3yaJIN3aL1H.

KoMMyHHKaTHBHBIE YHHUBEpPCaJIbHbIe YUeOHbIC JeHCTBUA:
OCYIIECTBIISTH OOIIEHUE HA ypOKaxX (PU3UKU M BO BHE-YPOUHOU AESITEITLHOCTH;
pacro3HaBaTh MPEIMOCHUIKH KOH(DINKTHBIX CUTYAIlMH U CMSATYATh KOH(JIUKTHI;
Pa3BEPHYTO U JOTHYHO MU3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MOHUMATh U MCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON U MHAUBHUIYaIbHON paboThI;
BBIOMpPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUMN C yUETOM OOLIUX
WHTEPECOB, U BO3MOHOCTEN KaXKI0I0 YJIEHA KOJIJIEKTUBA;
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MIPUHUMATH LEJIA COBMECTHOM JE€ATENbHOCTH, OPTaHU30BbIBATh U KOOPJAWHUPOBATH
JIEUCTBHS IO €€ TIOCTHXKEHUIO: COCTABJISITh IUIaH IEMCTBUM, pacCOpeAEasTh POJIA C YYETOM
MHEHHUN yYaCTHUKOB, OOCYK/JIaTh PEe3yJIbTaTbl COBMECTHOM pabOThI;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIAJa U KaXKJOr0 YYaCTHUKA KOMaHAbI B OOLIUH
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejiaraTb  HOBBIE MPOEKTHI, OLIEHWBAaTh MAEU C TO3HUIMHA HOBHU3HBI,
OPUTHMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETHUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYyalUsIX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIMATHUBHBIM.

PerynsitTuBHbIe YyHUBepCAJIbHbIE YUeOHbIE 1eCTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYILLECTBIISATH T03HABATEIbHYIO I€ATEILHOCTh B 00JaCTU (PU3UKU
U aCTPOHOMUH, BBISIBIATH MIPOOJIEMBI, CTABUTh U (POPMYJINPOBATh COOCTBEHHBIE
3a]1aui;

CaMOCTOSTENIbHO COCTaBIISATh IUIAH PEIICHHs] PACUETHBIX U KAYECTBEHHBIX 3a/1ad,
IUIAaH BBIMOJIHEHUS MPaKTUYECKOW paboThl ¢ Y4YETOM UMEIOUIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;

JieaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh PUOOPETEHHBIN OTIBIT;

CIoco0CTBOBATH (POPMUPOBAHUIO U TPOSBICHUIO PYAULIMH B 001aCTH (PU3KKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA MHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JEATECIHHOCTbD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB 1IEIISIM;

BJIaJICTh HABBIKAMU MO3HABATEIBLHON peIEKCUH KaK OCO3HAHUS COBEPIIIAEMbBIX
JIEVCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI peICKCUU JIS OLIEHKH CUTYalllH, BEIOOpa BEPHOTO
pEIICHUS;

yYMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIIECHUS 110 UX CHUKEHHUIO;

[IPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTHUX [IPU aHAIU3E PE3YJIbTaTOB AEATEIBHOCTH,

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

[PUHUMATh MOTUBBI ¥ ApT'YMEHTHI APYTUX [IPU aHAJIU3€ PE3YIbTATOB JACATEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mnpouecce M0OCTUXEHUSI JTUYHOCTHBIX PE3YJIHTATOB OCBOEHUS MPOTPaMMbl IO
bu3uKe I YPOBHS CPETHEr0 0011Iero 00pa3oBaHus y 00yUJaromuxcs
COBEPIICHCTBYETCS SMOILMOHAIIBHBIN MHTEIJIEKT, TPEAIOIaratonui
c(hOpMHUPOBAHHOCTD:
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CaMOCO3HAHHS, BKIIIOYAIOIIETO CIOCOOHOCTh ITOHMMAaTh CBOE SMOIMOHAIBLHOE
COCTOSIHUE, BUJIETh HAIIPABJIECHUS Pa3BUTUSI COOCTBEHHON AMOIIMOHAILHOM chepbl, ObITh
YBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUSA, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTH aalTHPOBATHCS K AMOIIMOHATBLHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOUICH CTPEMIJICHME K JOCTHXKEHUIO WEIU U
yCIIeXy, ONTHMMH3M, HWHUIHATUBHOCTb, YMEHHE JIEMCTBOBATh, HCXOAS H3 CBOHUX
BO3MOKHOCTEH;

SMITATHM, BKJIFOYAIONIEH CIIOCOOHOCTh IOHMMAaTh 5SMOIIMOHAJIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €T0 MPU OCYIIECTBICHUN OOIIECHHS, CIIOCOOHOCTh K COUYBCTBUIO H
COIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIINX CHOCOOHOCTH BBICTPAWBAaTh OTHOIIEHHUS C
JPYTUMH JIFOABMHU, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peiiaTh KOHMOIUKTHI.

HPEIMETHBIE PE3YJIbTATDI

K xonimy oOyuenus B 10 kjacce npeaMeTHbIE pe3ynbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JE€MOHCTPUPOBaTh Ha MpPUMEpPax poJdb U MeCTO (PU3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUpPA, B PpAa3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBbHOCTH JIOIEH;

VUUTHIBATh  TPAHULBl NPUMEHEHHS  M3YYEHHBIX  (U3MYECKUX  MOJENe:
MaTepuaibHas TOYKA, MHEPLMAJIbHAsg CHUCTEMa OTCu€ra, abCOJIOTHO TBEPIOE TEJO,
UJICAIBHBIN Ta3, MOJEIM CTPOCHHUS Ta30B, XUIAKOCTEH WM TBEPIABIX TEJ, TOUYECUYHBIN
ANEKTPUUECKUH 3aps]] IPU PEIIeHUH (PU3NYECKHUX 3a/1ay;

pacno3HaBaTh (PU3NYECKHE SIBICHUS (MPOLECChI) U OOBICHATH MX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA U
JJEKTPOAUHAMUKN: PABHOMEPHOE W PABHOYCKOPEHHOE MPSMOJMHEWNHOE IBHUKEHHE,
CBOOOJIHOE MaJeHUE TeJl, JBUKEHUE MO OKPYXHOCTH, MHEPLMs, B3aUMOJICUCTBUE TeE,
nuddy3usi, GpOYHOBCKOE NBUKEHUE, CTPOCHHUE KUIKOCTEH M TBEPABIX TEJ, U3BMEHEHUE
o0béMa Ten mpu HarpeBaHWU (OXJIAXKJIEHHHU), TEIJIOBOE pPaBHOBECHE, HCIapeHHe,
KOHJIEHCALWs, TUIABJICHUE, KPUCTAIIN3aLus, KUTIEHNE, BIAXKHOCTh BO3/lyXa, IOBBIILIEHUE
JABJICHUS ra3a IpU €ro HarpeBaHWM B 3aKPBITOM COCYZE, CBSI3b MEXIY MapaMeTpaMu
COCTOSIHUSA ra3a B U30IIPOLECCAX, MIEKTPU3ALUs Tell, B3aUMOJECHCTBUE 3apsiI0B;

ONUCHIBATh MEXAaHUYECKOE JBI)KEHHE, WCMONb3ysd (U3MUYECKHE BETUYHHBI:
KOOpAMHATA, MyTh, MIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUIIA, UMITYJIbC
Tena, KWHETHUYeCKas HHEeprusi, MOTEHIMaJbHAs >SHEprus, MeXaHudeckas paboTa,
MEXaHU4eCcKass MOUIHOCTb; IIPU OMHUCAHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICIT
UCIONB3YeMbIX BEIMYMH, WX OOO3HAYeHHUs] U EIUHHIIBI, HAXOAUTh (OPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3HYECKYIO BEIMUUHY C IPYTUMH BEJIMUYMHAMU;
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ONMCBHIBATh U3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS, UCIIOJIb3YS
¢dusznyecKkue BeIWYUHBL: 1aBlICHUE Ta3a, TEMIEpaTypa, CPEAHsISI KHHETUYECKasi SHEePrus
Xa0THYECKOrO0 JBWIKEHUS MOJIEKYJ, CpEIHEKBAaJIpaTH4HAs CKOPOCTb MOJIEKYJ,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS JHEprus, padora raza, KOd((UIMEHT IMOJIEe3HOrO
JEHCTBUS TEMJIOBOIO JABUIATENs; MPU ONKUCAHUU MPABUIBHO TPAKTOBATH (DU3MUECKUN
CMBICJT UCHOJIb3YEMBIX BEJIMYMH, UX OOO03HAYEHMs] M €AUHMIIBI, HAXOAUTHb (POPMYJIBL,
CBS3BIBAIOILME JAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BEIMUNHAM;

ONKCHIBATh WM3YyYEHHBIC HIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUYECKUE
ABJIEHUST (IIPOLIECCHI), HCHONB3Ys] (U3NYECKUE BEIUYUHBI: DJIEKTPUUYECKHUMA 3apsil,
IEKTPUYECKOE I10JI€, HAPSKEHHOCTD OIS, IOTEHIHAJ, PA3HOCTh MOTCHIMAIIOB; IIPU
ONMCAHUM TMPABWIBHO TPAKTOBAaThb (PU3WYECKHI CMBICH HCIONb3YEMBIX BEIUYHMH, UX
0003HaYEeHUS U €IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYUHY C APYTUMH BEIMYUHAMY;

aHAJIM3UPOBATh (PU3NUECKHE IPOLIECCHI U SIBICHUS, UCTIONb3YS (PU3NUECKUE 3aKOHBI
Y TIpPUHLHNGL 3aKOH BcemupHOro tsrorenus, I, II w III 3akonsr HeroTroHa, 3akoH
COXpaHEHUsI MEXAHMYECKOW »HHEPruu, 3aKOH COXPAHEHHsS HWMITYyJIbCa, HPUHIUI
CYNEpPIO3UIMA CWJI, IPUHUUII PABHONPABUSA HHEPLUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHMS BEILECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeIHEl KHWHETUYECKOW HHEPruu TEIUIOBOTO JIBKEHUS MOJIEKYJ C aOCOJIOTHOM
TEMIIEpaTypoil, NEPBBIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsna, 3akoH KynoHa, mpu 3TOM pasnuyaTh CIOBECHYIO (OPMYIHpPOBKY 3aKOHA, €ro
MaTE€MaTUYECKOE BbIPAKEHUE U yCIIOBUSA (IPaHHULIbl, 001aCTH ) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHLMIBI ACHCTBUS MAIWH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3zauyarh YCIOBUS HMX O€30MACHOTO HCHOJb30BaHUS B IOBCEIHEBHOU
KHU3HH;

BBITIOJIHSATH AKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3UYECKUX SIBICHUI U MPOLECCOB
C UCIIOJIb30BAaHUEM NPSIMBIX, 1 KOCBEHHBIX U3MEPEHUM, TPU 3TOM (HOPMYIUPOBAThH
npoOJsieMy/3ajjady U THUIIOTE3y Y4YeOHOro HJKCIEpUMEHTa, COOUpaTh YCTAHOBKY W3
peJI0AKEHHOT0 000pyA0BaHNUs, TPOBOAUTE OMBIT U (HOPMYIUPOBATH BHIBObI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHbIE N3MEPEHUS (PU3HUECKUX BEJIMYUH, IPU 3TOM
BbIOMpaTh ONTUMANbHBIN CHOCOO H3MEpPEHUs M HCMOJIb30BaTh H3BECTHBIE METOJbI
OLICHKH IOTPELIHOCTEN U3MEPEHU;

UCCJIEeI0BATh 3aBUCUMOCTU MEXAY (PU3NYECKUMH BETMYMHAMU C UCHOJIb30BaHUEM
OPSIMBIX U3MEPEHHM, PU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATHI
MOJIY4eHHOW 3aBUCHUMOCTU (PU3MYECKHX BEJIMYMH B BHJIE TaOIUIl U rpadUKoOB, AeiaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIEI0BAHMS;

coOoaTh mpaBmia 0€30MacHOTO Tpy/Ja MPU MPOBEACHUH MCCICIOBAHUN B paMKax
y4eOHOT0 IKCIIEpPUMEHTa, Y4eOHO-HUCCIIEA0BATEIbCKON M MMPOEKTHON IEATEIIbHOCTH
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOro 000pYAOBAHMUS;

peath pacy€THbIE 337]a4 C SIBHO 33/1aHHON (PU3UUYECKON MOJIEIBIO, HCTIONb3YSI
¢usznyeckue 3aKOHBI M MPHUHIMIIBI, HA OCHOBE aHajM3a YCJIOBUSA 3aJauyd BbIOUpATh
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(u3HYECKYIO MOZIEIIb, BBIACIATh (PU3NUECKUE BETUUUHBI U (OPMYJIbl, HEOOXOAUMBIE IS
€€ peleHns, TPOBOJNUTh PACUYETHI U OLEHUBATH PEAIBHOCTH ITOJIYYECHHOTO 3HAYECHUS
(u3UYECKOI BEINYNHBI;

pelmarh KadyeCTBEHHBIE 3aJa4d: BBICTPAWBATh JIOTMUECKHM HENPOTUBOPEUYUBYIO
LEMOYKY pacCyXJCHHM C OINOpOM Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznueckue sSBICHUS,

HCIIOJIB30BaTh IPHU PEIICHWH YYEeOHBIX 3a7a4 COBPEMEHHbIE HH(OPMAaIMOHHbIE
TEXHOJIOTUM JUISl TIOMCKA, CTPYKTYpPUPOBAHUS, HWHTEPIPETALUA W IPEIACTABICHUSA
y4eOHOH 1 HAyYHO-TIOMYJIIPHOM HH(OpMaLUH, TOTYYEHHON U3 pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHATU3UPOBAThH MOTy4aeMyr0 HHPOPMAIIHIO;

OPUBOJAUTH HPUMEPHl BKJIAJa POCCUNUCKUX U 3apyOeKHBIX Y4YEHBIX-(PU3UKOB
B pa3BUTHUE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKHU
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMUA MO (PU3UKE B MOBCEIHEBHON XU3HU IS
oOecrieueHuss 0Oe30macHOCTH NpU  oOpalleHuH ¢ npubdopaMu U TEXHUYECKUMHU
yCTpOMCTBaMH, ISl COXPAHEHHUS 3J0pPOBbS M COONIOACHHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

padboTaTh B IpyMIe C BBIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, IUTAHUPOBATh
paboTy Tpymmbl, palMOHAIbHO pacCHpeleNsaTh OOA3aHHOCTM U  IUIAHUPOBATh
NEATENIbHOCTh B HECTAHJIAPTHBIX CUTYallMsIX, aICKBATHO OLEHMUBATh BKJIAJ] KaXIOTO U3
YYaCTHHKOB T'PYMIIbI B PEIIEHUE PACCMATPUBAEMON MTPOOIIEMBI.

K koniy o0yuenus B 11 kiiacce npeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JEMOHCTPUPOBaTh HAa MpUMEpax pojb M MeCTO (QU3UKKM B (POpMUpPOBaAHUHU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPA, B pAa3BUTHUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUWA, B MPAKTUYECKONW JEATENBHOCTH JIOJEH, LEJIOCTHOCTh M E€IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTBHIBaTh TPAHUIIBI PUMEHEHHUS M3YyYEHHBIX (PU3NYECKUX MOJEJeil: TOUeUHBIN
AIEKTPUYECKUH 3apsijl, Jy4 CBETa, TOYEUHbIH UCTOYHUK CBETA, SIACPHAS] MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7jpa MPU pelieHuU PU3NIECKUX 3a/1ay;

pacrno3HaBaTh (pU3MUecKHe sBJIEHUS (TMpolecchl) U OOBACHATH MX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMUKM W KBAaHTOBOM (DU3UKU: DIIEKTpUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JACHCTBUS TOKa, B3aMMOCHCTBUE
MarHUTOB, AIEKTPOMAarHUTHasi HHAYKLIHS, JEMCTBUE MATHUTHOTO I0JIS1 HA MPOBOJAHUK C
TOKOM M JBHKYILMICS 3apsiji, SJIEKTPOMAarHUTHbIE KOJICOaHUs ¥ BOJIHBI, TPSIMOJIMHEMHOE
pacnpocTpaHeHHe CBeTa, OTpPaKEHHUE, MpeoMiIeHHe, MHTephepeHuns, AUPpPaKkius U
NOJISIpU3aIUsl CBETa, AMUCIEpPCUsl CBeTa, (oToanekTpudeckuil 3pdext (porosaddexr),
CBETOBOE JaBJICHWE, BO3HMKHOBEHHME JIMHEWYAaTOro0 CIEKTpa aroma BOJIOPO.aA,
€CTECTBEHHAsl U UCKYCCTBEHHAs palMOaKTUBHOCTb;
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ONKCHIBATh HW3YYEHHBIE CBOMICTBA BEIIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHYECKHUE, IEKTPUUYECKYIO IMPOBOJUMOCTD PA3NHYHBIX CPEA) U AIEKTPOMATHUTHBIE
ABJIEHUS (TIPOLIECCHI), UCTIONB3YSd (PU3NUECKUE BEIMUYUHBI: SJCKTPUUECKUNA 3apsfl, CHUiia
TOKa, OJJIEKTPUYECKOE HAIPSIKEHUE, JIIEKTPHUYECKOE CONPOTUBIICEHHUE, Pa3HOCTh
MOTEHIINAJIOB, JIEKTPOABMKYIIAs CHIIa, pad0Ta TOKA, MHIYKIIUS MarHUTHOTO TOJIs, CUjla
Awmrnepa, cwia JlopeHla, MHIYKTUBHOCTb KATYIIKH, DHEPrUsl JIJIEKTPUUYECKOTO U
MarHUTHOTO TOJIeH, TEPUOJT U YaCTOTa KOJeOaHHi B KOJIeOaTeNbHOM KOHTYpE, 3apsl U
cuja TOKa B TPOIECCEe TapMOHUYECKUX BJIEKTPOMArHUTHBIX KoJjebaHuil, (hokycHoe
paccTosTHUE W ONTHYECKas CHJIa JIMH3bI, MPU ONUCAHUU MPABUIBLHO TPAKTOBATh
(bU3UYECKUI CMBICT UCTIOIB3YEMBIX BEITUYNH, UX 0003HAYCHUS W €IMHUIIBI, YKa3bIBaTh
(opMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAMU;

OIMCBIBATL HM3YUYCHHBLIC KBAHTOBBLIC SABJICHUA KW IIPOLCCChI, HCIIOJIbL3YA (1)I/IBI/ILIeCKI/Ie
BCIIMYHHBI: CKOPOCTDb 3JICKTPOMAIrHUTHBLIX BOJIH, AJIMHA BOJIHBI K1 4aCTOTA CBCTA, SOHCPI'UA
¥ UMIyJbC (HOTOHA, MEPHOJ MOTypachaja, SHEPTUs CBA3H aTOMHBIX siiep, MPU OTMCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUYECKHIA CMBICI UCTIOIB3YEMBIX BEITUUNH, UX 0003HAUCHUSI U
CIMHUIIBI, YKA3bIBATh (POPMYIIBI, CBSA3BIBAIOIINE IAHHYIO (DU3UYECKYIO BETUUUHY C
JPYTUMU BETUYMHAMU, BBIYUCIISATH 3HaUeHUE (DU3UUYECKON BEIMUUHBI;

AHaJIM3UPOBATH (l)I/IBI/I‘-IeCKI/Ie NpOouCCChI U SABJICHUA, UCIIOJIb3Y (1)I/I3I/ILI€CKI/IG 3aKOHBI
Y TPUHLHUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATENBHOTO U MAPaJUICIbHOTO COEANHEHUS
MPOBOJAHUKOB, 3aKoH Jlkoyns—JIeHua, 3aKoH 3JEKTPOMArHUTHOW WHIYKIMHU, 3aKOH
NPSIMOJIMHEWHOTO pAclpOCTPAHEHUs CBETa, 3aKOHbl OTPAXKEHUS CBETa, 3aKOHBI
NpeJIOMJIEHUSI CBETa, ypaBHeHUE ODiHIITEeHHa A1t (HoTodPdekTa, 3aKOH COXpaHEHUS
SHEPIuH, 3aKOH COXPAHECHMSI MMITYJIbCA, 3aKOH COXPaHEHUs 3JIEKTPUYECKOTO 3apsia,
3aKOH COXPaHEHHUsI MaCCOBOT0 YUCIIa, TOCTYIAaThl bopa, 3aKOH paJIn0aKTUBHOIO pacnaja,
OpyU 3TOM pa3iInydaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4YECKOe
BBIPOKEHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

ONpeNeNsATh HANpaBIEHUE BEKTOPA MHAYKIIMM MarHUTHOTO MOJIsI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

CTPOUTh U OIHUCHIBATH U300paKEHUE, CO3AaBAEMOE IJIOCKMM 3€pKaJioM, TOHKOMN
JINH30M;

BBITIOJIHSTH AKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PM3UYECKUX SIBJICHUHN U MPOIECCOB
C HCIMOJb30BAaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHHI: MpU 3TOM (PopMyIupoBaTh
npobJsieMy/3ajady U THUIIOTE3y Y4YEOHOro OHKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEII0KEHHOTO 000PYI0BaHUS, TPOBOJIUTH OMBIT U (DOPMYITUPOBATH BHIBO/IBI;

OCYIIECTBJISTh MPSMbIE U KOCBEHHBIE U3MEPEHHS (DU3UIECKUX BEITUYNH, TIPU ITOM
BBIOMPATh ONTHUMAJBHBIA CHOCOO HW3MEPEHMS U HUCIOJIb30BAaTh H3BECTHBIE METOJIbI
OLICHKH MOTPEMIHOCTEN U3MEPEHHUI;

MCCJIEIOBAaTh 3aBUCUMOCTH (PU3MUYECKHX BEIUYMH C HCIIOJIB30BAHUEM MPSIMBIX
U3MEPEHU: TpU D3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHpOBATh PE3yJIbTAThI
MOJIY4YeHHOW 3aBUCUMOCTU (PU3MUYECKHX BEJIMYMH B BHJI€ TAOJUI U rpaduKOB, J€IaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;
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co0uroaTh mpaBuia 6e30MacHOro Tpy/aa MpH MPOBEACHUHU HCCIIEJOBAHUI B paMKax
y4e0HOr0 SKCIIEPUMEHTa, Y4eOHO-HCCIIeI0BATENLCKOM 1 MPOEKTHOM 1€ TENbHOCTH
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U J1a0OpaTOPHOTO 000PYI0BAHNUS;

penaTh pacy€THBIC 3a/1a4M C SIBHO 33JJaHHON (U3MUECKOU MOEIbIO, UCTIONB3YS
dbu3nueckue 3aKOHbBI W TPUHIMIBI, Ha OCHOBE aHalIM3a YCIOBUS 3aJa4d BBIOUPATH
(bu3NYECKYIO MOJIEITb, BHIACIATD (PU3NIECKUE BETUIUHBI U (POPMYJITBI, HEOOXOAUMBIE TSI
€€ peleHUs, TPOBOJUTh PACUYETHI U OLECHUBATH PEAIBHOCTH IMOJIYYECHHOTO 3HAYEHUS
(bu3MYECKON BEIIMUNHBI,

pemiaTh KayeCTBEHHbIE 3aJauyM: BBICTPAUBATH JIOTUYECKH HEMPOTHUBOPEUYUBYIO
LEMOYKY pacCyXIEHUW C ONOpPOd HA W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
duznyeckue sBICHMUS,

UCIIOJb30BaTh MPU PEIICHUU Y4YEOHBIX 3a/ady COBpEMEHHbIE HMH(OPMAaLMOHHbIE
TEXHOJIOTUH JUI IIOMCKA, CTPYKTYpPHPOBaHHs, HWHTEPHPETAlUd M IPEIACTaBICHUS
y4eOHOH 1 HAyYHO-TIOMYJIIPHON HH(OpMaALIUH, TOTYYEHHOUN U3 pa3IMYHbIX UCTOYHUKOB,
KPUTHUYECKH aHAIU3UPOBATH MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSCHATh NPUHLUIBI JTEHCTBUS MAlIWH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pasanyaTh yCIOBHS X O€30MaCHOTO HCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

OPUBOJAUTH HPUMEPHl BKJIAJa POCCUHCKUX U 3apyOeKHBIX Y4YEHBIX-(PU3UKOB
B pa3BUTHUE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHI;

MCIIOJIb30BaTh TEOPETUYECKME 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KU3HU IS
obOecrieueHrs O€30MAaCHOCTH TMpU  OOpalieHud ¢ TpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMHM, IJIi COXPAHEHHS 3J0POBbSi U COOMIOAEHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B TPYIIIE C BHIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX pOJIeH, IUIAaHUPOBATh
paboTy rpynmbl, palMOHAIBHO pacHpenensiTh OOA3aHHOCTH U IUIAaHUPOBATH
JEATEIbHOCTh B HECTAHJIAPTHBIX CUTYaLMAX, al€KBAaTHO OLIEHUBATh BKJIAJl KAXKJOTO U3
YYaCTHUKOB TPYMIIbI B pEHIEHUE pACCMATPUBAEMON MTPOOIIEMBI.
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10 KJIACC
No Hanvenoparie KonuuecTBo OCHOBHBIE BUBI JEATETBHOCTH
pa3liesoB U TEM [IporpammHoe coaepkanue
/11 4acoB 00yJarommxcs
y4eOHOTro mpeaMeTa
Paznen 1. @u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA
1.1 | ®uzuka u METOBI 2 @u3nka — HayKa 0 IPUPOJIE. N3yuyeHune HayuyHbIX (AMIIUPUYECKUX U
Hay4YHOTO MO3HAHUS Hayunbie MeToAbI MO3HAHUS TEOPETUUYECKHUX) METOIOB MTO3HAHUS
OKPY’KaIOIIEro MUpa. OKPYaIOILIEro MHUpa.
Ponp sxcniepriMeHTa U Teopun OO0cyxeHre rpaHull MPUMEHUMOCTH
B [IPOLIECCE MMO3HAHUS PUPOIBI. (bu3HUEeCKUX 3aKOHOB U TEOPHIA.
OKCHepUMEHT B (PUBHKE. PaboTa B rpymnmne no noaroToBke
MonenupoBaHue pU3NYECKUX KOPOTKHMX COOOILIEHUH O POJIK U MECTE
ABJICHUH U mIporieccoB. Hayunbie (GU3UKY B HAYKE U B IPAKTUYECKON
rurnore3bl. Du3ndyecKue 3aKOHbI U JNEATEIBHOCTH JIFOAEH.
Teopuu. I 'paHUIIbI MPUMEHUMOCTH JleMOHCTpalus aHaJIOTOBBIX U
busndeckux 3akoHOB. [Ipunimm IU(POBBIX U3MEPUTETBHBIX TPHOOPOB,
COOTBETCTBUS. KOMITBIOTEPHBIX TaTUUKOB.
Ponb u Mmecto dpuzuku OcBoeHre OCHOBHBIX MPUEMOB PaOOTHI
B (hOPMUPOBAHUH COBPEMEHHOM ¢ g poBoit TabopaTopueii 1Mo puznKe
HAay4YHOU KapTHUHBI MUDA,
B MTPAKTUYECKOMN NESITETLHOCTH JItOIeH
Uroro no pazneny 2

! [Ipu pa3pabotke paboueid mporpaMmbl B TEMAaTHYECKOM IUIAHMPOBAHUU JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCHOJIB30BAHHS 3JIEKTPOHHBIX (IM(MPOB BIX)

00pa3oBaTeIbHBIX PECYPCOB, SBISIONIMXCS YIeOHO-METOAMYECKIMHU MaTepHallaMH, COIepKaHie KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa3oBaHUM.
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Pa3nen 2. Mexanuka

2.1

Kunemarnka

MexaHn4ecKo€e IBUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBrkeHus. CucreMa oTcyéTa.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHss
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHHE MaTEPUAIBHON TOUKH,
UX TIPOCKIMHA HA OCH CHUCTEMBI
koopauHat. CioxxeHne
IIEPEMEILICHUM U CIIOKEHUE
CKOpPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE
MIPSMOJIMHEUHOE JIBUYKECHUE.
['pacduixu 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
nepeMenieHusl MaTepuaibHON TOUKU
OT BPEMEHHU.

CBoOoHOE naZieHne. Y CKOpeHue
CcBOOO/IHOTO Ma/IeHusl.
KpuBonnHenHOE 1BUXEHHUE.
JIBrmxKeHne MatepraibHOM TOYKH
I10 OKPY’KHOCTH C IIOCTOSSHHOM 110
MOJYJIFO CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepuon u wactora oOparieHus.
L{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.
TexHuueckue ycTpoucTaa u

[IpoBeaeHue 3KkCIeprUMEHTa: U3yUYCHHE
HEPAaBHOMEPHOIO JIBUXKEHUS C LIEIIbIO
ornpe/ereH!s MTHOBEHHOU CKOPOCTH;
UCCJIEIOBAHUE COOTHOIICHUS MEXKTY
MyTSMU, TPONUJECHHBIMU TEJIOM 32
MOCJIeIOBATEIbHBIEC PaBHBIC
IPOMEKYTKHA BPEMEHHU MPU
PaBHOYCKOPEHHOM JIBHKEHUU

C HAYAJIbHOW CKOPOCTHIO, PABHOW HYJIIO;
U3YUYEHUE IBUKEHUS IIapUKa B BSI3KOU
KUJKOCTH; U3yUEHHUE JBIKCHUS Tea,
OpOIIIEHHOTO TOPU3OHTAIILHO.
OOBbsicHEHHE OCHOBHBIX MPUHIIUIIOB
JNEUCTBUSL TEXHUYECKUX YCTPOICTB,
TaKuX KakK: CIUJOMETP, [IEMHbIE U
peMEHHBIE MEpeIaun IBUKEHUS; U
YCJIOBUH WX 6€3011aCHOTO
WCIIOJIb30BaHUs B MOBCEAHEBHOM
KU3HU.

Pemienue pacu€THbIX 3a/1a4 € SBHO
3a1aHHOM (PHU3UICCKON MOJICTIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX (hOPMYIT
KMHEMAaTUKHU.

[TocTpoenue n ananu3 rpaduxon
3aBUCHUMOCTEN KUHEMATUYECKUX
BEJIMYMH OT BPEMEHHU JIJIsI
PaBHOMEPHOTO
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IMPAKTHYCCKOC ITPUMCHCHUC!
CIINAOMCTP, ABUKCHUC CHAPAI0B,
OCITHBIC 1 peMéHHBIC nepecaadu

Y PABHOYCKOPEHHOTO NPSIMOJIMHEHHOTO
JBHKCHUS.

PacnioznaBanue pu3nyeckux sBJICHUN
B YUEOHBIX OIIBITAX U OKPYXKaIoLIeH
KU3HU: PABHOMEPHOE U
PAaBHOYCKOPEHHOE NPSAMOJIMHENHOE
IBUKEHHE, CBOOOAHOE Ma/IeHuE Tell,
JIBW)KEHHUE TIO OKPYKHOCTH.

Onncanne MEXaHUYECKOTO JBUKECHHUS
C MCIIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: KOOPJAUHATA, IyTh,
[IEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHE.
PaGora B rpynnax npu miaHUPOBaHUH,
IIPOBEJCHUN U UHTEPIIPETALINU
pPEe3yJIbTAaTOB OIBITOB U aHAJIN3E
JOTIOJIHUTEJIBHBIX UCTOYHUKOB
uH(pOpMaIK 10 TEME

2.2

JlnHamuka

[IpyHIMI OTHOCUTENBHOCTH
["anunes. Ilepseiit 3akoH HeroTOHA.
NHepunaibHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Tpunnun
Cynepro3uuuu cui. Bropoit 3akon

HproTona 11t MaTepuaabHON TOUKH.

Tperuni 3akoH HeroToHa

JUJIS MaT€pUAITbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUSI.
Cuina tspxectu. [lepBas
KOCMHUYECKasi CKOPOCTb.

CpaBHeHHE MacC B3aUMOJICHCTBYIOITUX
TeJ.

N3yueHne 3aBUCUMOCTH CHJIBI
yOPYTrocTy OT nedopmaliuu; cpaBHEHUE
CHUJI TPEHUS TTOKOS, KAUCHUS U
CKOJIBKCHHUS.

OO0BsicHEHHE HEBECOMOCTH.
[IpoBeneHue 3xcnepuMeHTa:
WCCJIEIOBAHNE 3aBUCUMOCTH CHIT
yIPYTOCTH, BOSHUKAIOIUX B TPYKIUHE
U PE3UHOBOM 00pasIie, OT UX

31




®denepanbHas padouas mporpamma | dusuka. 10—11 xnaccer (0a30BbIH YPOBEHB)

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

Tpenue. Buabl Tpenus (mokosl,
CKOJIbYKCHHUSI, KAYEHU ).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHsI CKOJIbKEHHUS U CHJIa
Tperus nokosi. Koauument
TpeHus. Cuia CONpOTUBIICHUS
MIPU JBUKEHHUU TEJA B )KUAKOCTU
WJIU Ta3e.

[TocTtynaTensbHOE M BpalllaTeIbHOE
JIBH)KEHUE a0COJIFOTHO TBEPIOTO
Tena.

MOMEHT CHIIBI OTHOCUTENBHO OCH
BpauieHus. [lneqo cunbl. Ycnosus
paBHOBECHUSA TBEPIAOIO TEA.
TexHuueckue ycTponcTsa u
MPaKTUYECKOE TPUMEHEHUE!
MOAIINITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

nedopmaliim; U3y4eHHue JIBUKECHUS
OpycKa 10 HaKJIOHHOM TIJIOCKOCTH;
MCCIIEIOBAHUE YCIOBUN PABHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpalICHUS.

OOBsicHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO ¥ PABHOYCKOPEHHOTO
PSIMOJIMHEWHOTO JIBHYKEHUS,
CBOOOJTHOTO TAJICHUS TEJl, ABUKCHUS
110 OKPYKHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0Ha BCEMUPHOTO
TATOTCHHSI.

OObsicCHEHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS MOIIUITHUKOB U X
MPAKTUYECKOTO TPUMEHEHUSI.
OObsicHEeHUE ABUKEHUS UCKYCCTBEHHBIX
CITyTHHKOB.

Pemenue pacu€THbIX 3a/1a4 € SBHO
3a1aHHOM (PM3UICCKON MOJICIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOopMys TUHAMUKHU.

Pacno3naBanue puznueckux siBICHUM
B YYEOHBIX ONBITaX U OKPYXKaOIIeHh
YKWU3HU: UHEPLIUSI, B3AUMOJICHCTBUE TEJL.
AHanu3 puU3nYecKux mpoIeccoB u
SIBJICHUM C UCTIOJB30BaHUEM 3aKOHOB U
MPUHIIAIIOB: 3aKOH BCEMHUPHOTO
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tarotenusd, I, II u I1I 3akonsr HeroToHA,
MIPUHIIUIT CYTIEPIO3ULINU CUJI, TPUHITUIIT
PaBHOITPABHOCTH UHEPIUAIIBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpaHEHHUS B
MEXaHHKE

Nmnynbc MaTepuanbHON TOUKH
(Tena), cucTeMbl MaTEpUATBHBIX

ToueK. MIMIynbe CUIIbl U U3MEHEHUE
VMMITYJIbCA TeJIa. 3aKOH COXPaHCHUS
uMIyJibca. PeakTuBHOE JBUKEHHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.
Kunernueckas sHeprus
MaTepUAIbHON TOUYKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPTHUH.

[TorenuumanbHas SHEpPrusl.
ITorenuumanbHas SJHEPTUs yupyro
neopMUPOBAHHON NIPYKUHBI.
[TorenuuanbHas SHEPrUs TEIa
BOJIM3U TOBEPXHOCTHU 3EMIIH.
ITorenuuanbHbIE U
HEMOTEHINAIbHbIE CHIIBI. CBSI3b
pabOThl HEMOTEHIIUATBHBIX CHJT
C UBMECHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAaHEHHS] MEXaHUYECKOMN
SHEPIUH.

Yipyrue u Heynpyrue

[IpoBeaeHnE SKCIEPUMEHTA: U3YUECHHE
a0COJIIOTHO HEYNPYTOro yaapa

C IOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB; UCCJIEIOBAHNE
CBA3U paOOThI CUJIbI C UBMEHEHUEM
MEXaHUYECKOM SHEPIUH TeIa

Ha IPUMEPE PACTSKEHUS PE3UHOBOIO
KIyTa.

OueHka a0CONMIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUI (PU3NYECKUX
BEJIMYMH.

Pemenne pacu€THbIX 3a1a4 ¢ IBHO
3a1aHHON (PM3UYECKON MOJIEIIBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMyJT TMHAMHUKHU U 3aKOHOB
COXpaHEHUS.

Pemenne kauecTBEHHBIX 3a7a4

C OIIOPOM Ha M3YyYEHHBIE B pa3Jeie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBIICHUS.

Onuncanre MEXaHUYECKOTO JBUKEHUS C
UCTIOJIb30BaHUEM (PU3NYECKUX BETUUMH:
UMITYJIbC T€JIa, KHHETUYECKast SHEPTHs,
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CTOJIKHOBEHHSI.
TexHuyeckue ycTponcTa u
MPAKTUYECKOE TPUMEHEHHUE:
BOJIOMET, KOIEP, MIPY>KUHHBIN
IIACTOJIET, IBUKEHNE PAKET

MOTEHIUAJIbHAS SHEPT U, MEXaHUUECKas
paboTta, MexaHU4eCKasi MOITHOCTb.
AHanmm3 GU3NYECKUX MPOIECCOB U
SIBJICHUH C UCTIOJIb30BAHUEM 3aKOHA
COXpaHEHUSI MEXaHUUYECKON IHEPTUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OO0BsicHEHHE OCHOBHBIX MPUHIIUIIOB
JNEUCTBUS U MIPAKTUYECKOTO
IPUMEHEHUS] TEXHUYECKHUX YCTPOUCTB,
TaKUX KaK: BOJOMET, KOIEP,
IIPYKUHHBIM TUCTOJIET.

OObsicHEHUE ABUKEHUS PAKET C OMOPOH
Ha U3y4eHHbIC (PU3NUECKIE BEINIMHBI U
3aKOHBI MEXaHUKHU.

Hcnonp3oBaHue npu MoAroTOBKE
COOOIIEHNH O MPUMEHEHUHN 3aKOHOB
MEXaHHUKU COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH /IS
MOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALMN U MPECTABICHUS
uH(popMaIKu, KPUTUYECKUHN aHaTTU3
noJiyuaemMon uHpopmanuu
[IpoBeneHrie KOCBEHHBIX U3MEPEHUH,
VICCIIEIOBAHUN 3aBUCHUMOCTEN
(bU3UYECKUX BEJIMYMH, POBEPKa
MPEJI0KEHHBIX TUIIOTE3

Hroro no paszneny

18
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Paznen 3. MoJgekyasipuast Gu3nka 1 TEepMOJAMHAMUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUHU

9

OCHOBHBIEC TTOJIOKCHUS
MOJIGKYJISIpHO-KI/IHGTI/I‘IGCKOI‘;I

TEOPUU U UX OINBITHOE 0OOCHOBAHUE.

bpoyHOBCKOE IBHKEHUE.
Huddyszus. Xapakrep ABHKCHUS U

BBaHMOHCﬁCTBHH qacTHul BCIICCTBA.

Mopenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPABIX TET U
0OBbSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THUX Mojelier. Macca u
pa3mepsl MoJieKy. KoanyecTBo
BeniecTna. [locrosananas ABoraapo.
TemioBoe paBHOBECHE.
Temmneparypa u e€ usmepeHue.
[ITkana remneparyp Llenscus.
Mopeinp naeajabHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUU UIECATBHOIO rasa.

AOcoroTHas TeMIiepaTypa Kak Mepa

CpeaHEe KHUHETUYECKON dHEPTUU
TEIUIOBOTO JIBU>KEHUS YaCTHII rasa.
[ITkana remneparyp KenbBuHa.
I"a30BbIC 3aKOHBI. YpaBHEHUE
Mennaeneesa—Kianenpona.

3akoH [lanpToHa. M30mponecchl

IIpoBeneHne 3KCIEpUMEHTA:
OIIpEJEIICHUE MacChl BO31yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEepeHH 00bEMa KOMHATHI, TaBIICHUS
U TEMIIEpaTyphl BO3ayXa B HEH;
HCCJIEIOBAHNE 3aBUCUMOCTU MEXIY
napamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OneHka a0CONIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMYMH.

OOBbsicCHEHUE OCHOBHBIX MPUHLIUIIOB
JIEMCTBUN TEPMOMETpa U OapoMeTpa U
YCJIOBUHM UX O€3011aCHOTO
UCITOJIb30BAHUS B IIOBCEIHEBHOM
KU3HH.

Pacnio3naBanue Gpu3nUecKuX sIBJICHHM

B YUE€OHBIX ONBITAX U OKPYXarolen
Ku3HU: TUdPy3usi, O pOyHOBCKOE
JBUYKEHUE.

OnucaHue TENIOBbIX SIBICHUI

C UCTOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: IaBJICHUE ra3a, TeMIlepaTypa,
CpEIHssI KWHETUYeCKast SHEPTUs
Xa0THYECKOIO IBUYKEHUS MOJIEKYJI,
CpEHEKBapaTUYHasl CKOPOCTh
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B UJICAJIbHOM Ta3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
['paduyeckoe mpencraBieHue
M30IIPOLIECCOB: H30TEPMA, N30X0Pa,
n3obapa.

TexHuyeckue ycTponcTsa u
MPaKTHYECKOEe MPUMEHEHHE:!
TEpMOMETp, OapOMETP

MOJIEKYI.
AHanu3 pu3nyecKrux NpoueccoB U
siBIICHUH ¢ ucnojb3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEMN
KMHETUYECKOW DHEPTUU TEIJIOBOTO
JBIDKEHUS MOJICKYJI C aOCOJIFOTHON
TEMIIEPaTypoM.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3a1aHHOM (PHU3UIECKON MOJICIIBIO

C HCIOJIb30BaHUEM OCHOBHBIX
nosioxxkeHnit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHOUN (PU3KKH.

PaboTa B rpynnax npu riaHUpOBaHUU,
MPOBEJACHNUN U UHTEPIIPETALINI
pPEe3yJIbTATOB OIBITOB U AHAJIN3E
JOTIOJIHUTENIbHBIX NCTOYHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOIUHAMHUKHU

10

TepmoauHaMHUYeCcKasi CUCTEMA.
BuyTpeHHs1s sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CITOCOOBI €€ N3MEHEHMUS.
KomuuecTBo TemioTsl u pabdora.
BuyTpeHHss1 3HEprusi 0ITHOATOMHOIO
HUJeaJIbHOro ra3a. Buabl
TEIJIONEepEeaayu: TEIUIONPOBOIHOCTD,
KOHBEKLHS, U3JIyUYCHUE. Y IeTIbHAs
TEII0OEMKOCTD BEIIlECTBA.

[IpoBeneHne 3KCIIEpUMEHTa: U3MEPEHUE
YAEIbHOUN TEMIOEMKOCTH BEIIECTBA.
OreHka aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUI (PU3NUECKUX
BEJINYMH.

N3yuenue mozeneit napoBoi TypOUHBI,
JIBUraTelisl BHYyTPEHHETO CTOPAHMUS,
PEaKTUBHOTO JIBUTATESI.

OObsiCHEHNE TIPUHIIUIIOB JICUCTBUS U
yCJIOBUH O€30MMacHOTO UCIOIb30BaAHUS
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KosngecTBo TerioTst
IpH TeIuIonepeaaye.

[Tonsarue 00 aguabaTHOM IpoIlecce.

ITepBblii 3aKOH TEPMOJIMHAMUKH.
[IprMeHnenue epBoro 3aKoHa

TCPMOANHAMHUKHU K U30IIPOLCCCaM.

['padmyeckas mHTEpIIpETALIUS
paboTHI raza.

BTopoii 3aKk0H TEpMOJIUHAMUKMU.
HeobpatumocTs npoueccoB

B MIPUPOJIE.

TemnnoBbie MamuHbL. [TpuHIUATIBI
JEWCTBUS TEIIOBBIX MAIlIUH.
[IpeoOpazoBaHus SHEPTUH

B TEIJIOBBIX MAallIMHAX.
Koaddumment nonesnoro
JNEUCTBUS TEIUIOBOW MAIIWHEL.
[uxn Kapuo u ero
KOA(D(PHUIIMEHT MOJIE3HOTO
JICUCTBUS. DKOJOTHIECKUE
MPOOJIEMBI TETIIIOIHEPTETHKHU.
TexHuueckue ycTpomucTaa u
MPaKTUYECKOE TPUMEHEHHUE:!
JIBUTATE]Ib BHYyTPEHHETO

cropanusi, ObITOBON XOJOAWIbHUK,

KOHJIUIMOHED

B [TIOBCEIHEBHOM KU3HU JBUTATEIS
BHYTPEHHETO CropaHusi, ObITOBOTO
XOJIOAWJIbHUKA, KOHJIULIHOHEPA.
Onurcanue CBOKCTB TEJN U TEIIOBBIX
SIBJIEHUU C UCTIOJIb30BaHUEM
(bu3NUeCcKUX BEJIMYUH: JaBJICHUE rasa,
TeMIlepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTpPEHHSIS1 SHEprusi, paboTa rasa.
Pemienne pacu€THbIX 3a1a4 ¢ IBHO
3a1aHHOM (PU3UIECKOU MOJICTIBIO C
UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOpMYyJ MOJIEKYJISIPHOU (PU3MKH

Y TEPMOJUHAMUKH.

Pelienne kauecTBEHHBIX 3a7a4

C OIIOPOM HA U3YUYCHHBIE B

paznene «MonekymnspHas pusuka

U TEPMOJMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUECKUe
SIBJICHUSL.

PaboTa B rpynmax npu aHanmsze
JOMOJTHUTENBHBIX UICTOYHUKOB
uH(pOpMAIIH TI0 TEME
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3.3

Arperatssie
COCTOSIHHS BEILIECTBA.
@Pa30BbIE MEPEXOBI

[TapooOpazoBanue U KOHACHCAIHS.
Hcnapenue u KAmeHue.
AOCOIIOTHAs ¥ OTHOCUTENbHAS
BJIAJKHOCTb BO311yxa. HachllieHHbIM
nap. Y aenbHas TEIioTa
napooOpazoBaHus. 3aBUCUMOCTh
TeMIEpaTyphbl KUTICHUSI OT TaBJICHUS.
Teépnoe teno. Kpucraimmueckue u
amop(dHbie Terna. AHU3OTPOIHUS
CBOMCTB KpUCTAIIOB. JKuakue
kpuctaiuibl. COBpEMEHHbIE
Marepuansl. [lnaBnenue n
KpUCTaJUTM3anus. Y IeJIbHas TeIIoTa
riaBiaeHus. Cyomumanus.
YpaBHeHue TeroBoro OanaHca.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE TPUMEHEHUE!
TUTPOMETP U TICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUU
MOJTYYEHHS] COBPEMEHHBIX
MaTepHuayoB, B TOM YHCIIE
HaHOMAaTEPHAJIOB,

Y HAHOTEXHOJIOTUHU

[IpoBeaenue sxcnepuMeHTa: U3MEPEHUE
OTHOCHUTEILHOM BIAKHOCTH BO31yXa.
OneHka a0CONMIOTHBIX U OTHOCUTEIBHBIX
HOTPEIIHOCTEN U3MEPEHHUM (PU3NIECKIX
BEJIMYUH.

N3yuyeHne CBOWCTB HACBIIIEHHBIX
apoB, CIIOCOO0B U3MEPEHHUS
BJIQKHOCTH

Habumonenue kunenus npu
NOHWKEHHOM JIaBJICHUU, HArPEeBaHUS

U TUIABJICHUS KPUCTANINYECKOTO
BEILECTBA.

OObscHEHNE IPUHLUIIOB IEUCTBUS U
ycIIoBUI1 0€3011aCHOTO UCIIOIb30BAHMS
B IIOBCE/IHEBHOM JKU3HU TUTPOMETPA,
IICUXPOMETpa, KaJIOPUMETPA.

N3ydenne TeXHOJIOTHI MOTyICHUS
COBPEMEHHBIX MaTepUAJIOB, B TOM YHCIIe
HaHOMAaTepHAaJIOB.

Pemenue pacuéTHbIX 3a7a4 € IBHO
3a1aHHOM (PU3UYECKON MOJIETIBIO

C MCTIOIh30BAaHUEM YPABHEHHUS
TEIJI0BOro OajaHca.

Pemenne kauecTBEHHBIX 3a7a4

C OIIOPOM HA M3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UUYECKHE
SIBIICHUS TIO TEME.
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Pacno3naBanue pu3nUecKuX SIBICHUMA
B YYEOHBIX ONBITaX U OKPYXKaIOIICH
XKU3HH: neopmarus TBEPIIX TE,
HarpeBaHue U OXJIAXKIEHUE Tell,
WU3MCHECHHE arperaTHhIX COCTOSHUMN
BeIIecTBa U OOBICHEHUE UX HA OCHOBE
3aKOHOB B (POPMYIT MOJEKYJIIPHOI
(u3HKH.

Ucnonb3zoBanre nHOOPMAITMOHHBIX
TEXHOJIOTUM JJIs TIOUCKa,
CTPYKTYPUPOBAHMUSI, UHTEPIIPETAIINH U
IpeICTaBIICHUS HHPOPMAITUX TTPH
HOJrOTOBKE COOOILIEHUI O NIPUMEHEHUN
3aKOHOB MOJIEKYJISIpHOU (pU3UKH U
TEPMOJIMHAMUKHU B TEXHUKE

U TEXHOJIOTHUSX

Nroro no pazneny 24
Pa3znen 4. JiaekTpoauHAMMKA
4.1 | DnekTpocTaThKa 10 Onektpuzanus Ten. Jnekrpuueckuil | [IpoBeneHne skcnepuMenTa: U3MepeHue

3apsa. J{Ba BUIa SIEKTPUUECKUX
3apsaaoB. [I[poBogHUKH,
JTIUDJICKTPUKHU U MOJTYITPOBOHUKH.
3aKOH COXPAaHEHUS DJIEKTPUUECKOTO
3apsijia.

B3aumopeiicTBue 3aps10B. 3aKOH
Kynona. ToueuHblll 31EKTpUUECKUI
3apsa. DIEKTPUUECKOE TOJIe.

3JIEKTPOEMKOCTH KOHAEHCATOPA.
OueHka a0CONMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUI (PU3NUECKUX
BEJINYMH.

N3ydyeHnne npuHUMIIOB AECUCTBUS
3JIEKTPOCKOIIA, JJIEKTPOMETPA,
KOHJIEHCATOpa.

N3ydyeHne npuHUMUIIOB JEUCTBUS
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Hanpsok€HHOCTD 3JIEKTPUUYECKOTO
nons. [Ipunnun cynepno3nuuun
ANEKTPUYECKUX Nosiel. JInHnm
HaMPsHKEHHOCTH DJIEKTPUYECKOTO
TIOJISL.

Pabota cuit 31eKTpoCcTaTu4ecKoro
nons. Ilorennman. Pasnocts
noreHuuaIoB. [IpoBogHUKYN 1
JADJICKTPUKU B
AIIEKTPOCTATUYECKOM IIOJIE.
Juanexrpudeckas IpOHULIAEMOCTb.
DnekTpoéMkocTh. Konnencarop.
DNeKTPOEMKOCTH IIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATOopa.
TexHuueckue ycTpoucTaa u
MIPAKTUYECKOE TPUMEHEHHUE:
AIEKTPOCKOIL, SJIEKTPOMETP,
JIIEKTPOCTAaTUYECKas 3allNTa,
3a3eMJICHUE DIIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN
anrapar, CTpyWHbIN IPUHTED

U yCIIOBUHM 0€3011aCHOT0 MPUMEHEHHUS
B [IPAKTUYECKOMN KU3HH,
KOIMPOBAJIBHOTO AIIapaTa, CTPyHHOTO
IpPUHTEPA.

PaccmoTtpenue dusznuecknx OCHOBaHUM
3JIEKTPOCTATUYECKOMN 3alUThHI U
3a3eMJICHHUS AJIEKTPOIPUOOPOB.
Pemienne pacu€THbIX 3a1a4 ¢ IBHO
3a1aHHOM (PHU3UIECKON MOJICIIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYJI NIEKTPOCTATUKH.

Pelenne kauecTBEeHHBIX 3a7a4

C OIIOPOW Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE
SIBJICHUS SJIEKTPOCTATUKHU.
Pacnio3naBanue pu3nuecKux sIBICHUIMA
B YYEOHBIX ONBITaX U OKPYXKaOIIeHh
KU3HU: DJIEKTPU3ALIMS Tell,
B3aMMOJCICTBHE 3apsI0B U 0ObICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMyI
ANEKTPOCTATUKH.

Onuncanue n3y4eHHBIX CBOMCTB
BEILIECTBA U DJIIEKTPUUYECKUX SIBJICHUI

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIEKTPUYECKHI 3apsiz,
HANpPsHKEHHOCTD AJIEKTPUYECKOTO MOJI,
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NOTEHIMAJI, PA3HOCTh OTEHIIUAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 pu3nyecKrux NpoueccoB U
SIBJICHUU C UCIIOJIb30BaHUEM
($uU3NYECKUX 3aKOHOB: 3aKOHA
COXpaHEHUS IEKTPUUECKOTO 3apsia,
3akoHa Kyiona.

Pabota B rpynnax npu aHanuse
JOTIOJTHUTENBHBIX UCTOYHUKOB
UHGOpPMaIHU U MOATOTOBKE COOOLICHUIA
O MPOSIBJIEHUU 3aKOHOB 3JIEKTPOCTATHKHU
B OKPY’KaIOIIEH )KU3HU U IPUMEHEHUH
UX B TEXHUKE

4.2

IlocTosTHHEII

AJIEKTPUYECKUH TOK.

Toku B pa3IM4HBIX
cpenax

12

DJIEKTPUYECKUM TOK. Y CIIOBUS
CYIIECTBOBAHUS AJIEKTPUUECKOTO
toka. ctounuku Toka. Cuia Toka.
ITocTOosSIHHBIN TOK.

Hanpsxenue.

3akod OMa JIsl ydacTKa [eIu.
DIEKTPUUECKOE COTPOTHUBIIEHUE.
VY nenpHOEe COMPOTUBIIEHUE
BemiecTna. [locnenosarensHoe,
MapaJJIeIbHOE, CMEILIAHHOE
COEMHEHUE MMPOBOIHUKOB.

PaGoTa snexkTpudeckoro Toka.
3akoH [[xoyns—Jlenua. MomHocTh
AJEKTPUYECKOTO TOKA.

[IpoBeneHne SKCIIEpUMEHTA: U3YyUYEHHE
CMEIIIAaHHOTO COCIMHEHUS PE3UCTOPOB;
n3Mepenue JJIC uCTOUHMKA TOKA U €TO
BHYTPEHHETO COMPOTUBJICHUS;
HaOJII0/ICHHUE JICKTPOIIU3A.

OrneHka aOCOMIOTHBIX M OTHOCHTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUI (PU3NUECKUX
BEJIMYHH.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
yCIIOBUI 0€3011aCHOTO NPUMEHEHUS
aMIIepMETpa, BOJbTMETPA, PEOCTATa,
MCTOYHUKOB TOKa,
AJIEKTPOHATrPEBATEIBHBIX U
AIEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DIEKTPOIBUKYIIIAs CUIIA U
BHYTPEHHEE COITPOTHUBIICHUE
MCTOYHUKA TOKa. 3aKkoH Oma

JUJIS1 TIOJTHOM (3aMKHYTOM )
anekTpuyeckou nenu. Koporkoe
3aMbIKaHHE.

DnexkTpoHHAasi NPOBOAUMOCTD
TBEPBIX METAIIOB. 3aBUCUMOCTh
CONPOTHUBJICHUS METAJNIOB

OT TEMIIEpPaTYpHI.
CBepXnpoBOAUMOCTb.
DIIEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TorynpoBoguuku. CoOcTBEHHAs U
IIPUMECHAsI IPOBOIUMOCTh
MOJyIpOBOAHUKOB. CBOMCTBA
p—Nn-nepexopa.
[TosrynpoBOIHUKOBBIE TPHUOOPHI.
DNEeKTPUYECKU TOK B PaCTBOPAX U
pacruiaBax 3J€KTPOJUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUALIMSL.
DIIEKTPOIU3.

DIIEKTPUYECKUN TOK B ras3ax.
CamocTosSITENbHBIN 1
HECaMOCTOSTENbHBIN pa3psii.
Monnus. I1na3zma.

TexHuueckue ycTpoucTaa u

TEPMOMETPA CONPOTHUBIICHUS,
BaKyyMHOTO JH0]1a, TEPMHCTOPOB H
(boTOpPE3UCTOPOB, MOITYITPOBOTHUKOBBIX
JIMOJI0B, TAJIbBAHUKHU.

Pewenne pacu€THbIX 3a/1a4 ¢ IBHO
3aIaHHON (PU3UIECKOIN MOJICTIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyi Tembl «IlocTossHHBIN
ANEKTPUIECKUI TOK.

Pacnio3naBanue pu3nuecKux SIBICHUM
B YYEOHBIX ONBITaX U OKPYXKaOIIeHh
KU3HU: DJIEKTPUUECKas IPOBOIUMOCTS,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE JE€UCTBUS TOKA.

AHanmm3 3MEeKTPUYECKHX SIBICHUHA 1
IPOLIECCOB B LEMSIX NOCTOSHHOIO TOKA

C HCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTH
MOCJIEOBATEIBHOTO U MAPAJIIEIbHOTO
COEIMHEHHSI IPOBOJIHHUKOB, 3aKOH
Jxoyns-Jlenna.

Onuncanue n3y4yeHHBIX CBOMCTB
BEILIECTB U JIEKTPUUYECKUX SIBJICHUN

C UCHOJIb30BAHUEM (PU3MUYECKUX
BEJIMYUH: DJICKTPHUUECKUN 3apsifl, CUIIa
TOKa, DIIEKTPUYECKOE HAIPSKEHHE,
AIIEKTPUUYECKOE COMIPOTHBIICHHE,
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IPAKTUYECKOE IIPUMEHEHUE!
amIepMeTp, BOIbTMETP, PEOCTaT,
UCTOYHHUKH TOKA,
AIIEKTPOHArpeBaTeNbHbIE TPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TIPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBIH JHOM, TEPMHUCTOPHI U
($hoTOpPE3UCTOPHI,
HOJTyTIPOBOTHUKOBBIN O/,
rajbBaHuKa

pa3HocTh noTeHImanos, JJ1C, padora
TOKa, MOIIHOCTh TOKA.

Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHUH JIJIsI TOUCKA,
CTPYKTYypHUPOBaHUSI, UHTEPIIPETALIUU U
IpeICTaBICHUS HHPOPMAITUU TTPU
MOATOTOBKE COOOIIECHUI O TPUMEHEHUH
3aKOHOB IMOCTOSIHHOT'O TOKa B TEXHUKE U
TEXHOJIOTHAX

Hroro o paznemy 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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11 KJIACC

HaumenoBanue

No KonmnuectBo OcHOBHBIE BUABI AESITCILHOCTH
pa3ziesioB ¥ TEM [IporpammHoOe coeprkaHue

/11 4acoB 00yJaroIuXcs

y4eOHOTro IIpemMeTa
Pazpgen 1. diexkrpoguHamuka
1.1 | MarauTtHo€ 1oJie. 11 ITocTossHHBIC MArHUTHI. [IpoBenenre sKkCrIepUMEHTa: U3YUYECHUE

DJNIeKTpOMarHuTHas
WHIYKIIHS

B3auMopaencTBre NOCTOSTHHBIX
MarHuToB. MarHuTHOE TOJeE.
BexTop MarHuTHOM MHIYKIIVH.
[IpyHIMD Cyneprno3unuu
MAarHWTHBIX ToJeH. JInHum
MarHuTHOW HHAyKIuu. Kaptuna
JIMHUN MAarHUTHOW MHIYKIHAH TOJIS
ITOCTOSIHHBIX MarHUTOB.
MarauTHoe 10Jj€e IpOBOIHUKA

¢ TokoM. KapTrHa TuHUN MHIYKIIUU
MAarHUMTHOIO MOJISI JJIMHHOIO
MPSAMOTO MPOBOJIHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O MTPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT IpcTeaa.
BzaumopericTBre MpOBOJHUKOB

C TOKOM.

Cuiia Amniepa, €€ MOAyJIb U
HaIpaBJICHHUE.

Cuna Jlopenua, e€ MOyJIb U
HanpasiieHue. J{BHKeHue
3apsYKEHHOM YaCTHULIBI

MAarHUTHOTO MOJISl KATYIIKH C TOKOM;
UCCJIEI0BAHNE JIEHCTBUSI IOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
UCCJIEIOBAHUE SIBICHUS
AIEKTPOMATHUTHON UHIYKIIMH.

OneHka a0CONIOTHBIX M OTHOCUTENBHBIX
MOTPENTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMYMH.

OOBbscHEHNE NPUHLIUMIIOB IEUCTBUS U
yCJIOBH 0€30MacHOTr0 MPUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
AJIIEKTPOMATrHUTOB, 3JIEKTPOABUTATENIS,
YCKOPUTENEN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHOW NEYHU.

Pemienue pacy€THbIxX 3a1a4

Ha IpUMeHeHue GOopMyI TEMbI
«MarnutHoe noJie. DIeKTpOMarHuTHas
WUHIYKLUSD.

Pemenue kauecTBEHHBIX 3a7a4

C OIIOPOM Ha U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
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B OJIHOPOJTHOM MAarHMTHOM IIOJIE.
Pa6oTa cuiel Jloperria.

SIBneHue 3IIeKTpOMarHuTHOM
uHaykuu. [ToTok BekTopa
MarHUTHOM UHAYKIIHH.
DIEeKTPOJBIKYIIAS CHIIAa UHAYKIUU.
3aKOH 2JIEKTPOMArHUTHOM
nHaykuuu Papanes.

BuxpeBoe 3J1eKTprUIecKOoe NoJIE.
DIIEKTPOABHXKYIIAS CUJIa UHAYKIINHU
B MPOBOJIHUKE, ABHKYILEMCS
MOCTYNATEIbHO B OJJHOPOIHOM
MarHuTHOM IOJIE.

[TpaBuno Jlenna.

NunykTtuBHOCTSL. fBIICHUE
CaMOMHIYKIIMHU. DJIEKTPOJBUKYIIAs
CUJIa CAMOMHIYKIIUH.

DHEeprusi MArHUTHOTO MOJIST KATYIIKA
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuueckue ycTporucTsa u
MPAKTUYECKOE IPUMEHCHUE:
MMOCTOSIHHBIC MarHHUTHI,
3JIEKTPOMArHUTHI,
AJIEKTPOIBUTATEIb, YCKOPUTEIHN
AJIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS TIeYb

SBJICHUS TeMbl «MarHuTHoe moJie.
DNeKTpOMarHuTHAsT HHIYKLIHS.
OrnpeneneHue HaNpaBIeHUSI BEKTOpa
WHAYKIIUM MAarHUTHOTO TOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cwiibl JlopeHna.

Pacnio3naBanue pu3nUecKuXx sIBICHUM
B y4€OHBIX ONBITAX U OKpYyKarouen
YKU3HH: B3aUMOJICHCTBUE MarHUTOB,
ANIEKTPOMArHUTHASA UHIYKIHUSA,
JNENUCTBHE MarHUTHOTO MOJISl Ha
IIPOBOJHUK C TOKOM M JBHKYLIUHICS
3apsn.

AHanu3 3J€KTPOMArHUTHBIX SBJICHUM
C UCIOJIb30BAaHUEM 3aKOHA
AIIEKTPOMATHUTHON UHIYKIIUH.
Onuncanue n3y4yeHHBIX CBOMCTB
BELLECTB U AJIEKTPOMAarHUTHBIX
SBJICHUM C UCIIOJIb30BAaHUEM
(U3UYECKUX BEIMYMH: UHIAYKIUS
MAarHMUTHOTO MOJIs, cuia AMIepa, cuia
JlopeHua, ”HAYKTUBHOCTb KaTYILKH,
JHEPIHs JEKTPUUIECKOr0 U MAarHUTHOTO
noJseun

Hroro no paszneny

11
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Pa3nen 2. KoJsie0anusl M BOJIHBI

2.1

MexaHu4ecKue u
AJIEKTPOMArHUTHBIC
KOJICOaHUS

Koneb6arenbHas cucrema.
CBoOO/IHBIE MEXaHUYECKUE
KoJeOanus. ['apmoHrueckue
kosiebanus. [lepuon, yactora,
aMIUTMTya U (a3a KojaeOaHuH.
[IpyXMHHBIN MasSTHUK.
MareMaTu4ecKkuii MasiTHUK.
YpaBHEHHE TapMOHUYECKUX
koJsiebanuii. [IpeBpaiienne sHeprun
MIPU TAPMOHUYECKUX KOJICOAHUSX.
KonebatenbHblit KOHTYP.
CB0OOIHBIE AIEKTPOMArHUTHBIE
KOJIEOAaHHUS B HACaIbHOM
KoJie0aTeIbHOM KOHTYpe. AHAJIOTUs
MEXIY MEXaHUYECKUMHU U

QJICKTPOMAIrduTHBEIMHA KOJICOAHUSMU.

®opmyna TomcoHa. 3aKoH
COXpPaHEHUS PHEPTHUH B UJCaTHHOM
K0J1e6aTeTbHOM KOHTYpE.
[IpencraBieHue o 3aTyXarOmmnx
Kosebanusx. BoiHyX1eHHbIE
MEXaHUYECKUEe KOJIeOaHuUs.
Pe3onanc. BeinyxneHHbie
3JIEKTPOMAarHUTHbBIE KOJIeOaHus.
[IepemMeHHBIN TOK.

CuHycouaIbHBIN IEPEMEHHBIN TOK.

Wccnenoanue napameTpoB
K0J1e0aTeIbHON CUCTEMBI — IEPHO/IA,
9aCTOTHI, AMIUTATYABI U (a3bl
Kosie0aHuil (MpyKUHHBINA W/ UIH
MaTEeMaTUYECKUI MASITHUK).
Habmronenue 3aryxaromux KojieOaHHi.
UccnenoBanue CBONCTB BBIHYKICHHBIX
KOJIEOaHMI.

Habmonenue pezonanca.

[IpoBenenune 3xcnepuMeHTa:
UCCIIEOBAHNUE 3aBUCUMOCTH NIEproaa
MaJbIX KoieOaHul rpy3a Ha HUTU

OT JJIMHBI HUTU U MACChI TPY3a;
UCCJIEIOBAHNE NTEPEMEHHOTO TOKA

B LIETIH U3 MOCJIEA0BATEIBHO
COEAMHEHHBIX KOHJEHCATOPa, KaTyIIKH
U PE3UCTOpA.

OneHka aOCOMIOTHBIX M OTHOCUTEJIBHBIX
MOTPENTHOCTEN U3MEPEHUI (PU3NUECKUX
BEJINYMH.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
yCIIOBUI 0€3011aCHOTO NPUMEHEHUS
ANIEKTPUUECKOr0 3BOHKA, TeHEpaTOpa
MIEPEMEHHOI0 TOKA, TUHUHN
3JeKTponepeaay.

Pemrenue pacy€rHbix 3a1a4 ¢ ABHO
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Mo1HOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U AECICTBYIOIIEE

SHAYCHUC CHUJIbI TOKA W HAIIPSIKCHUA.

Tpanchopmarop. [IpoussoacTso,
nepenavya u noTpedieHue
AIEKTPUYECKOU SJHEPTUH.
DKOJIOTUYECKHE PUCKH

IIPpH IIPOU3BOJACTBEC 3JICKTPOIHCPIUH.

KynpTypa ucnonb3zoBanus
DJIIEKTPOIHEPTUU B IIOBCEIHEBHOMN
YKUA3HU.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE IIPUMEHEHHUE:
JIIEKTPUYECKUH 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JIMHUU
areKTponepenad

3aTaHHOM (PU3UYECKON MOIEIBIO

C MCII0JIB30BaHUEM OCHOBHBIX 3aKOHOB
1 (hOpPMYJI, ONTUCHIBAIOIIINX
MEXaHUYECKHE U DJIEKTPOMarHUTHBIC
KoJIeOaHus.

Onuncanne MeXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMI

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJINYMH: TIEPHOJT U YaCTOTa
KoJiebaHuil, ammntyaa u asza
KoJIeOaHUM, 3aps] ¥ CHjla TOKa

B TAPMOHHUYECKHX AJIICKTPOMArHUTHBIX
KOJICOAHMSIX.

Pemnienne kauecTBEHHBIX 33124

C OTIOpO¥ Ha M3YUYEHHBIC 3aKOHHI,
3aKOHOMEPHOCTH, ONKMCHIBAIOIIIHE
MEXaHUYICCKHE U DJICKTPOMAarHUTHBIC
KojeOaHwmsI.

Pabora B rpynnax npu mjiaHupOBaHUH,
MIPOBEJICHUH W MHTEPIIPETALINN
PE3yNbTATOB OIBITOB, U AHATIN3E
JTOTIOJIHUTENILHBIX HCTOYHUKOB
uH(pOpMaIUK 10 TEME

2.2

MexaHuyeckue u
3JIEKTPOMArHUTHBIE
BOJTHEI

MexaHnuuyecKkre BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuos.
CkopocTh pacnpoCTpaHEeHHS U
JUIMHA BOJIHBL. [lonepeynbie n

N3yuenue oOpazoBanus u
pacnpocTpaHEHUS TOTIEPEYHBIX U
MIPOJIOJIBHBIX BOJIH.

HaOGmronenue orpakeHus
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MPOJIOJIbHBIC BOJTHBI.
WuTepdepentus u qudpaxius
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTBh 3ByKa. [ poMKOCTh
3ByKa. Beicota ToHa. TemOp 3ByKa.
DJEeKTPOMarHUTHbIE BOJTHBI.
YcnoBus U3nydeHus

SJICKTPOMArHMTHBIX BOJIH. Bzaumnuas

opueHTauus BekTopos E, B,

V B DJICKTPOMAarHuTHOM BOJIHE.
CBOMCTBA 2JIEKTPOMATHUTHBIX
BOJIH: OTPAXKEHUE, MPEIIOMIICHUE,
noJisipu3aIys, 1udpaxius,
unrepdepenius. CKkopocThb
AIEKTPOMArHUTHBIX BOJIH.
[I[Ixana 31€KTPOMarHUTHHIX BOJIH.
[IpuMeHeHUE NEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLMTBI pAIUOCBS3U U
TeneBuacHud. Paguonokamnus.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYKaIOIIEH CPEIbI.
TexHuueckue ycTpomucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3BYKOBas IMArHOCTHKA B
TEXHUKE U MEJUILIMHE, pajap,

U TIpeJIOMJICHHU S, HHTep(epeHInn
TudpakIui MEXaHUYECKUX BOJIH.
HaOmtonenue cBsi3u rpOMKOCTH 3BYKa
Y BBICOTHI TOHA C aMIUIUTYION U
4acTOTOM KojeOaHuM, 3ByKOBOT'O
pe30HaHca.

HccnenoBanue cBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MPETOMIICHHE, TOJISIPU3AIs,
mudpakuus, uHTephepeHIus.
N3yueHune ycioBui U3ydeHus
AJIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTanuu BekTopoB E, B,

V B DJIEKTPOMArHUTHOU BOJIHE.
N3ydenune npuMeHeHns
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEeHUE IPUHIIUIIOB IEUCTBUS U
yCIIOBUI 0€30M1aCHOTO TPUMEHEHUS
MY3bIKQJIbHBIX UHCTPYMEHTOB,
YJIBTPa3BYKOBOW IMATHOCTUKH B
TEXHUKE U MEJULINHE, pajapa,
panuonpuéMHUKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemenue pacy€THBIX M KQUECTBEHHBIX
3aJ1a4 C ONIOPOM HA U3YUECHHBIEC 3aKOHBI
Y 3aKOHOMEPHOCTH, OMHUCHIBAIOIINE
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panuonpuéMHUK, TEIEBU30DP,
anTeHnHa, tenedon, CBY-neun

pacnpocTpaHeHUE MEXaHUYECKUX U
AIIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanne MHPOPMAITMOHHBIX
TEXHOJIOTHH JIJISl IIOMCKA,
CTPYKTYPUPOBAHHUSI, HHTEPIIPETALIMH U
npecTaBiIeHus nH(pOpMaLuu

MIPY TIOJTOTOBKE COOOIIEHUI

00 MCIOJIb30BAaHUU AIIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyacTue B AUCKYCCUH

00 3JIEKTPOMATrHUTHOM 3arpsi3HEHUH
OKPYKaIOIIEH CPEIbL.

PaboTa B rpynnax npu riaHupOBaHUU,
MIPOBEJCHUN U UHTEPIIPETALINU
PE3YNbTATOB OIBITOB U AHAJIU3E
JIOTIOJIHUTENIbHBIX NCTOYHUKOB
uH(pOpMaIUK 10 TEME

2.3

Onrtuka

10

['eomeTprueckas onTuka.
IIpssmonMHEHOE pacIpOCTpaHEHUE
CBETa B OJJTHOPOAHOM cpene. JIyu
cBeTa. ToYeyHbId HCTOYHHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxkeHus ceera. [loctpoeHune
M300paKEHHI B TNIOCKOM 3€pKalie.
IIpenomiieHue cBeTa. 3aKOHBI
npesioMyieHus cBeTa. AOCOTIOTHBIN
nokasarenp npenomiienus. [lomHoe

N3ydenue siBJIIEHHS TIOJIHOTO
BHYTPEHHETO OTPAKEHUS, Er0
MIPUMEHEHUS B CBETOBO/IC.

N3ydenne mozaenen MUKpOCKOIIa,
TeJecKona.

[Tomy4yeHue criekTpa ¢ MOMOIIbIO
MPU3MBI U TUPPAKITUOHHON PEIIETKH.
N3mepenue nokazaress npesioMIIeHuUs
CTEKJIa.

UccnenoBanue CBONCTB U300pasKeHUI
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BHYTPEHHEE OTPAXKEHHUE.
[IpenenpHbIN yroma noJHoro
BHYTPEHHETO OTPAKCHHS.
Hucnepcust ceera. CiioxKHBIN cOCTaB
oemoro cBeta. LIBeT.

Cobuparoriye u pacceuBaroOIIIe
nuH3bl. ToHKas nuH3a. DOKyCcHOE
PacCTOSTHUE W ONTUYECKAs CUIa
TOHKOM JIuH3bI. [locTpoeHne
M300paKEeHU B COOMPAIOIINX U
pacceuBaromux JimH3ax. Popmyna
TOHKOM JIMH3bI. Y BEJIMUCHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenensl MpUMEHUMOCTH
F€OMETPUUECKON OTITUKH.
BonnoBas ontuka. MaTtepdepenius
cBeTa. KorepeHTHbIE UCTOYHHKH.
YcnoBus HaOIIOACHUS MAKCUMYMOB
Y MUHAMYMOB

B UHTEP(DEPEHIIMOHHOM KapTHUHE

OT IBYX CUH(a3HBIX KOTEPEHTHBIX
MCTOYHUKOB.

Hudpaknus ceera. Judpakimonnas
pemérka. Y cioBue Hab0IeHUs
TJIABHBIX MAaKCHUMYMOB TIPH TaJICHUU
MOHOXPOMATUYECKOIO CBETA Ha
TU(GPAKIMOHHYIO PEIIETKY.

B JIMH3aX.
OO0bscHEeHnE NPUHIUIIOB JEHCTBUS U
yclioBUil 0€301acHOT0 NPUMEHEHUS
OYKOB, JIyIbl, pOoTOAMNIAapaTa,
IIPOEKIIMOHHOTIO arapara,
MUKPOCKOIA, TEJIECKOIAa, BOJIOKOHHOM
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
MOJIAPOUIA.

Pemenune pacu€THbIX 3a/1a4 C IBHO
3aaHHOMN (PM3UYECKON MOJIETIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI TeOMETPUUYECKOMN ONTUKHU.
[TocTpoenue u onucanue
U300paxeHus, CO31aBa€MOro MIOCKUM
3€pKajioM, TOHKOW JIMH30M.
Paccmotpenue npenenos
IIPUMEHUMOCTH T€OMETPUUECKON
OIITHKM.

PacrioznaBanue Qpu3nvecKux sSBJICHUI B
OTIBITAX M OKPY>KAIOIICH KU3HU:
MPSIMOJIMHEMHOE PaCIpPOCTPAHCHUE
CBETa, OTPAXKEHHUE, MPEJIOMIICHHUE,
uHTEephepeHIHs, TUPPaAKIHS U
NOJIApU3ALIMS CBETA, TUCIIEPCHS CBETA.
Nzyuenue ycnoBuit HabM01eHUS
MaKCUMYMOB 1 MUHUMYMOB B
UHTEPPEPEHIIMOHHOMN KapTUHE
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[Tonsipu3anus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE TPUMEHEHHUE:

OYKH, JIyna, (poToamnmapar,
MMPOEKIMOHHBIN amIapar,
MHKPOCKOII, TEIECKOII, BOJJOKOHHAs
OINTHKA, AUPPAKIIMOHHAS PEIIETKA,
MTOJISIPOU T

OT JIByX CHUH(a3HBIX KOT€PEHTHBIX
HCTOYHHKOB.

VYcnoBue HaOIIOACHHS TJIABHBIX
MaKCHMYMOB TIpHU MMaICHUN
MOHOXPOMATHYECKOI'O CBETA

Ha TU(PPaKIUOHHYIO PEHIETKY.
AHanu3 onTUYECKUX SIBJICHUN

C UCIIOJIL30BaHUEM 3aKOHOB: 3aKOH
MPSAMOJIMHEHHOTO PacpOCTPAHEHUS
CBETAa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Onuncanue ONTHYCCKUX SIBJICHUMN

C UCITOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: (POKYCHOE PACCTOSHUE U
OITUYCSCKAas CHJIA JIMH3BI

Uroro no pazneny

24

Pa3znen 3. OcHOBBI ClIeNUAIBHON TEOPUH OTHOCUTEIBLHOCTH (Hajiee — CTO)

3.1

OCHOBBI CIELIAATIBEHON
TEOpUHU
OTHOCHUTEIBHOCTH

4

['panuIsl NPUMEHUMOCTH
KJIACCUYECKON MEXaHMKH.
[locTynarsl crieManbHON TEOPUH
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETa B BAKyyMe,
MIPUHITUIT OTHOCUTEIBLHOCTH
OUHIITEHHA.

OTHOCHTEIBLHOCTD
OJIHOBPEMEHHOCTH. 3aMeJICHUe
BPEMEHU U COKpAIEHUE JTUHBI.

Pemenne kauecTBEHHBIX 33124

C OIOPOM HA M3YYEHHBIE MOCTYJIAThHI
CTO.

Hcnonb3zoBanue nHOOPMAMOHHBIX
TEXHOJIOTUH 15 TTIOMCKA,
CTPYKTYPHUPOBaHUs, HHTEPIIPETALIUU U
npejcTaBiieHus] HOOPMaLUK TPU
MOATOTOBKE COOOIIEHUM O TpaHUIaX
IIPUMEHUMOCTH KJIACCUYECKOHN
MexaHuku u ocHoBax CTO
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DOHeprus U UMITYJIbC
PENIATUBUCTCKON YaCTHUIIBL.
CBs13b MaccChl € DHEPTUEH U
UMITYJIECOM PEISITUBHCTCKON
YACTHUILIBI. DHEPTHS TOKOS

Hrtoro no pazneny

Pa3nen 4. KpanToBasi pusuka

4.1

DJIEeMEHThI KBAHTOBOU
OIITUKH

®otonbl. Popmyna I1nanka cBsizu
sHEpruu (POTOHA C €ro0 YaCTOTOM.
OHeprus 1 UMIyJasc (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboroaddexra. OnbITH

A.T'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHHE
OitHmreitHa 11 hoTodrddexTa.

«Kpacnas rpanuna» ¢pororddexra.

JaBnenue cBera. OnbIThI

I1.H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.
TexHuueckue ycTpoucTaa u
MPaKTHYECKOE TPUMCHCHHE:
dhoTo3s1eMeHT, (hOTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO

Hab6monenne dhotordpdexra

Ha YCTAaHOBKE C IMHKOBOM IIJIACTHHOM.
HccnenoBanne 3aKOHOB BHEIITHETO
dboroaddexra.

OObsicHEeHUE OCHOBHBIX MPUHIIAIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
Takux Kak: (poTornemMeHT, (GoToAaTIHK,
COJIHEUHas OaTapesi, CBeTOAUO0/; 1
YCJIOBUM UX 0€30MaCHOTO MPUMEHEHHUSI
B MPAKTUYECKOW KU3HMU.

Peuienne pacu€THbIX 3a/1a4 € IBHO
3aIaHHOUN (PU3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyYJ KBAaHTOBOW ONITHKHU.
Peliennie kauecTBEHHBIX 3a7a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
Pacno3naBanue pu3nyeckux siBICHUN
B y4€OHBIX OIBITAX:
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dhoToanekTpudeckuii 3¢ EKT, CBETOBOE
JTaBJICHHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SABJICHUU U TPOLECCOB

C MCTIOIb30BaHUEM (PU3MUECKHUX
BEJIMYMH: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JJINHA BOJIHBI U 4aCTOTA CBETA,
SHEPrUs U UMITYJIbC (OTOHA

4.2

CtpoeHue atoma

Mopens atoma Tomcona. OnbITsI
Pesepdopna no paccesHuro
a-dyactull. [InanerapHas Moaenb
aroMma. [Toctymnarsl bopa.
N3nyyenue u norioiieHre GoTOHOB
IIPU IIEPEXOJIE aTOMA C OJHOTO
YPOBHS SHEPIUU Ha ApYyrou. Buabl
crekTpoB. CHEKTp YpOBHEW SHEPTUU
aToma BOJOpoAa.

BousiHOBEIE cBOMCTBA yacTull. BonHsl
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOW JTYQJTU3M.

CHOHTaHHOE U BBIHYKJIEHHOE
W3JIy4YCHUE.

TexHuueckue ycTponcTsa u
MIPAKTUYECKOE MPUMEHECHHUE:!
CIIEKTPaJIbHBIN aHAJIN3
(cmekTpockKor), 1a3ep, KBAaHTOBBI
KOMITBIOTEP

N3yuenue moaenu onwita Pesepdopa.
[IpoBeneHue 3KCIEpUMEHTa

110 HaOJIIO/IEHUIO IMHEHUATOro CIeKTpa.
OneHka a0CONIOTHBIX M OTHOCUTENBHBIX
MOTPENTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMYMH.

N3yuenne monenu aroma: TomcoHa,
IUIAaHETAPHOM MOJIENI aTOMa, MOJENH
atoma bopa.

N3yuyenue cnekTpa ypoBHEH IHEPTUU
aToMa Bojopozaa. O0bsicCHEHHE
IIPUHIUIIOB IEMCTBUS U YCIOBHUI
0e30macHOr0 MPUMEHEHHUS
CIEKTPOCKOIA, J1a3epa, KBAHTOBOI'O
KOMITbIOTEPA.

Pemenue kauecTBEHHBIX 3a7a4

C OIIOPOM HA U3YUYEHHbIC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE
aBJeHUs 110 TeMe «CTpOEHHE aTOMay.
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Pacnio3znaBanue pu3nyeckux sBJICHUN
B yU€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOr0 CIEKTPA U3IIYyYEHUs.
AHaJM3 KBaHTOBBIX IPOLIECCOB U
SBJICHUU C UCIIOJIb30BaHUEM
nocTyJsaros bopa

4.3

ATOMHOE A11pO

DKCIEpPUMEHTHI, JOKA3bIBAIOIIINAE
CJI0)KHOCTBH CTPOCHHSI SJIpa.
OTKpBITHE PATNOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OTIPE/IETICHUIO COCTaBa
pPaOaKTUBHOTO U3TyYCHHUS.
CaoiicTBa anbda-, Oera-,
ramMma-u3nydenus. Bivsane
PaIMOAKTUBHOCTH Ha JKUBBIC
OpraHU3MBbl.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyknonunas moaens sapa
['eitzenOepra-MBaneHko.

3apsn aapa. MaccoBoe 4nCIIo sapa.

N3oTonsl.
Anbha-pacniag. DIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JIydeHHE. 3aKOH PaJMOAKTHBHOIO

pacnaza.
DHeprus CBs3U HYKJIOHOB B SIpE.
SlnepHble CUIIBL.

N3ydeHne 3KCrepuMeHTOB,
JTIOKa3bIBAOIINX CIOKHOCTh CTPOEHUS
aTOMHOTO s17Ipa.

HccnenoBanre TpeKOB YacTHUIL

(1o roToBbIM oTOrpadusim).
N3yuenue siaepHbIX CUJI, SIAEPHBIX
PEaKINl CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydenne HyKJIOHHOU MOJIEIH sA/1pa
['eitzenOepra-MBaneHko.

OObsicHEHUE yCTpOIICTBA U
MIPUMEHEHUS JO3UMETPaA, KaMephbl
Bunbcona, siaepHOro peakropa,
aTOMHOU OOMOBI.

Pemenue 3amau ¢ onopoiu

Ha MOJyYEHHbIC 3HAHUS, B T.4. O 3apsaae
¥ MacCOBOM YHCIIE Sapa.
PacniosnaBanue Gpu3nUeCcKuX SIBICHUIM
B YU4E€OHBIX OMBITAX U B OKPYIKAIOIIEH
JKW3HU: €CTECTBEHHAS] U UICKYCCTBEHHAs
PaIMOaKTUBHOCTb.
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HedekT maccsl sapa.

S nepubie peakunu. Jlenenue u
CUHTE3 SAEP.

S nepnpii peaktop. TepMosiaepHbIi
cunTe3. [Ipobaembl 1 mepcreKTUBHI
AIEPHON SHEPIETUKH.
DKOJIOTUYECKHUE aCIEKThI SIEPHON
SHEPIETHUKH.

DOneMeHTapHble YacTUllbl. OTKPBITHE
MO3UTPOHA.

Mertoab! HaOIIOAEHUS U
PETUCTPALIUHU SIIEMEHTAPHBIX
YaCTHII.

dyHIaMEHTaIIbHbBIE
B3auMozAeucTBUA. ENMHCTBO
(bu3MYeCcKO KapTUHBI MUPA.
TexHuueckue ycTpomucTaa u
IIPAKTUYECKOE TPUMEHCHHUE:
JI03UMeETp, KaMmepa BuiibcoHa,
AJIEpHBINA pEaKkTop, aToMHass bomba

Onuncanue KBaHTOBBIX SIBJICHUN U
MIPOLIECCOB C UCTOJIb30BAHUEM
(bu3NUEeCKUX BEIMYUH: TIEPHO/T
MOJIypacIa/ia, SHEPrusl CBSI3M AaTOMHBIX
anep, AepeKT Macchl sapa.

AHanm3 npoLeccoB U SIBIICHUN

C UCIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3aps/ia, 3aKOH
COXpPaHEHMSI MACCOBOI0 YHCIIA,
nocrynatel bopa, 3akoH
PaJMOAKTUBHOIO pacnaja.

VYyacTtue B paboTe Kpyrjioro croia
«DyH1aMEHTaIbHbBIE B3aUMOJECHCTBHS.
EnnncTBO QusznueckoikapTUHBI
MUpPay.

Ucnonp3zoBanne nHOOPMAITMOHHBIX
TEXHOJIOTHUH JIJIs1 IOKCKA,
CTPYKTYpHUPOBaHUS, UHTEPIIPETALUH U
npeicTaBlieHus UHPOpMAIUU TIPH
MOJITOTOBKE COOOIIEHUM O MPUMEHEHHUU
3aKOHOB KBAaHTOBOW (PU3HKU B TEXHUKE
U TEXHOJIOTHUSIX, DKOJIOTUYECKUX
acCIeKTax sIAEPHOU SHEPTEeTUKHU

Hroro no paszneny

15
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Pa3zges 5. DieMeHTBI ACTPOHOMHUU M aCTPOPU3MKH

5.1

DIeMEHTBI
aCTPOHOMHH U
acTpopU3UKH

7

Drarnbl pa3BUTUS ACTPOHOMHUH.
[IpuknagHOE€ U MHUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bup 3Bé3nnoro neba. Co3se3aus,
sIpKUe 3BE3/IbI, TIAHETHI, UX
BHJIMMOE JBHKEHHE.

ComnHe4Has cucrema.

Comnnne. ConHeuHast akTUBHOCTb.

Hctounuk sneprum CoiiHia 1 3BE37.

3BE3/1bI, UX OCHOBHBIC
XapaKTEepUCTUKU. [(narpamma
«CHEKTPAIBHBINA KJIACC —
CBETHUMOCTBY». 3BE3/IbI TTIABHOU
MOCJICOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JJISl 3BE3]T
rJIaBHOM IMOCJIEAOBATEIbHOCTH.
BuyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABICHHUS

O MIPOUCXOXKAECHUH Y SBOJIIOLUN
ConHia u 3BE3/1. DTallbl KU3HU
3BE3.

Muineunsii [lyTe — Hama ['amakTuka.
[Tonoxxenue u nemxenne CoirHia

B I'amakTtuke. TUIBI ralaKTHK.
Paguoramaktuku v KkBazapsl.
YeEpHble ObIPHI B AIpax rajaKkTUK.

[ToaroroBka cooO1ieHumii 00 FTanax
pPa3BUTHUSA ACTPOHOMUU, O TIPUKIATHOM
Y MUPOBO33PEHYECKOM 3HAYCHUU
ACTPOHOMMH, O METOJIAX MOTYy4YECHUS
Hay4YHBIX aCTPOHOMHMYECKUX 3HAHUN,
OTKPBITUSIX B COBPEMEHHOU
ACTPOHOMMH.

N3ydenune COBpeMEHHBIX
MPECTABICHUN O MPOUCXOKICHUU U
spoJirony CosIHIA U 3BE3]I.
N3ydeHue TUIIOB rajlakTHK,
paJuoralakTUK U KBa3apoB.
N3ydenune nBukeHUsI HEOECHBIX TeT,
ABOJIIOIMY 3BE31 U Beenenno,
MIPOLECCOB, IMTPOUCXOISIINX B 3BE3AX,
B 3BE3/IHBIX CUCTEMAX,

B MEKTUTAKTUUYECKOU Cpefe,
MaclITabHOU CTPYKTYphl BCeneHHOM.
OOmbsicHenue pacimupenus: Beenennoi
Ha OCHOBE 3aKOHa Xa001a.
[ToaroToBka K 00CYKIEHUIO
HEPEIIEHHBIX MPOOJIEM aCTPOHOMHUH.
[IpoBenenuie HabMOACHUT
HEBOOPYKEHHBIM IJ1a30M

C UCITOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUWIOKEHUM JJ151 ONIPEAECTICHUS
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Bcenennas. Pacumpenue
Bcenennoit. 3akon Xab60ma.
Pa3beranue ranaktuk. Teopus
bonpmoro B3peiBa. PenukroBoe
U3IIy4YEHHUE.

MacmrabHas CTpyKTypa
Bcenennon. MeraranakTuka.
Hepeménnsie mpoOaemsl

MOJIOKEHUSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ans CeBepHOTo NOJIyIIapUs

U ApKU€ 3BE3/BL.

[IpoBenenue HaOMIOACHUI B TEIECKOI
Jlynsl, mmaner, Muteunoro I[lyrn.
VYyacTue B IUCKYCCHH O HEPEIIEHHBIX
npobJieMax aCTpPOHOMUU

aCTpOHOMHUU
Hroro o paznemy 7
Paznen 6. O6001maromee noBTopeHue
6.1 | O6obmatomee 4 O0600111eH1E ¥ CUCTEMATHU3ALIUS VYyacTtue B TUCKYCCUU O pOJu (HU3KUKHU
OBTOpPEHHUE CoJIep KaHMs pa3/iesioB Kypca Y aCTPOHOMUU B PA3IMYHBIX cdhepax

«Mexanuka», «MosekyIsipHas
(bu3HMKa U TEPMOJUHAMUKAY,
«QnekrponuHamukay, «Konebanus
Y BOJIHBDY, « OCHOBBI CIEIUAIBHON
TEOPUU OTHOCUTEIIBLHOCTHY,
«KBanToBast pusuka», « 7€MEHTHI
aCTPOHOMUU U aCTPODU3UKIY.
Ponb ¢pusuku u actpoHOMUM B
AKOHOMHUYECKOM, TEXHOJOTMIECKOM,
COIIMAJIbHOM M 3THYECKOM cepax
JEATEIIBHOCTH YEJIOBEKA, POJIb U
MecTO (PU3UKHU U aCTPOHOMHUU

B COBPEMEHHOM Hay4YHOU KapTUHE
MHpAa, 3HAUEHUE OMUCATEIBHOM,

JIEATEIILHOCTH YEJIOBEKA.
IToaroroBka coOOOIIEHUN O MECTE
(bU3UYECKOM KapTUHBI MUpa B PAITY
COBPEMEHHBIX IPE/ICTABICHUM

0 TIPUPOJIE.

BrimonHenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOUIUX OCBOCHUE
OCHOBHBIX MOHSITUH, (PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca (pU3UKH
10-11 xnaccos
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CUCTEMATU3HUPYIOIIEH,
OOBSICHUTENLHOU U
MPOTHOCTUYECKON (DyHKIIUH
(U3HYECKON TEOPHH, POJIb
(U3HYECKON TEOPHUH B
(dbopMUpOBaHUY TIPEICTABICHHIA
0 (hu3nueckoi KapTUHE MUPa, MECTO
(bu3MYECKOi KapTUHBI MUpPa

B OOLIEM psZTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
IpEeJICTaBICHUN O IPUPOE

Wroro no paznemny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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