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Pabouas mporpamma 1o ydeOHOMYy mpenMery «Dusnuka» (0a30BBIM ypOBEHB)
(mpenMeTtHas obsacTh «EcTecTBEHHO-HAyYHBIC TTPEAMETHI») BKIIFOYACT MOSCHUTEIHLHYIO
3aMHCKY, COJepKaHue OOyUeHUsl, TUIAHUPYEMBIC PE3YJIbTaThl OCBOCHHS MPOTPaAMMBI T10
(bu3HuKe, TEeMAaTHIECKOE MIAHUPOBAHUE.

[TosicauTenpHas 3amucKka OTpakaeT oO0IMe LedW W 3aJadd M3ydeHUs (QHU3uKH,
XapaKTePUCTHKY TICUXOJIOTHUECKUX TMPEANMOChUIOK K €r0 HM3YYEHHIO O0y4YarolIuMHUCH,
MECTO B CTPYKType y4eOHOro IUiaHa, a TakKe IMOAXOABI K OTOOpY coAepIKaHus, K
OTIpEICTICHUIO TUTAHUPYEMBIX PE3yIbTaTOB.

Conepxanue OOy4YeHMsS PACKPBIBAET COJCPKATENIbHBIC JIMHUM, KOTOPHIE
npeyaraloTcs JUisi 00s3aTelbHOT0 M3YYEHHs] B KaXJIOM KJIacCe Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[TnanupyeMbie pe3yJabTaThl OCBOSHUS MPOTPaMMbI 1O (U3HKE BKIIOYAIOT
JUYHOCTHBIE, METANpEeIMETHBIE pe3ylbTaThl 32 BECh IEpPUOJ] OOY4YEHUS Ha YPOBHE
cpeaHero o0uero oOpa3oBaHus, a TaKXKe MPEIMETHBIC JOCTIKEHUST 00y4aromierocs 3a
KaXJIbId 101 O0y4eHMUSI.

HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CPEAHETO O0IIETr0 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TPEOOBAHMI K PE3ysIbTaTaM OCBOEHUS OCHOBHOM
oOpasoBarenbHO mporpammel, mpeactaBieHHbx B DI'OC COO, a takxke ¢ yuy€Tom
(dbenepanbHO paboyeil mporpaMMbl BOCITUTAHUS U KOHIIEMIIUM MPETNoIaBaHus Y4eOHOTo
npeameta «®dusuka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickonn ®deneparuu,
pean3yIoNIMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMEBI.

ConeprkaHue nporpammsl o (PU3MKe HAMPaBIEHO HAa (OPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTuHBI Mupa oOydarommxcs 10-11 kmaccoB mpu oOyueHuu ux (pusuke Ha
0a30BOM YypOBHE Ha OCHOBE CHUCTEMHO-AEITENBHOCTHOTro mnonaxona. IIporpamma mo
¢usuke coorBercTByeT TpeboBanusiM PI'OC COO k mNIaHUPYEMBIM JUYHOCTHBIM,
MpPEAMETHBIM M METANpPeIMETHBIM pe3yJibTaTaM OO0ydYeHHs, a TaKkKe YYUTHIBACT
HEOOXOMMOCTh peaM3aIlii MEXIPEIMETHBIX CBsI3el (DU3UKH C €CTECTBEHHOHAYYHBIMU
y4eOHBIMU TIpeIMeTaMu. B Hel OomnpenensroTcsi OCHOBHBIE €M M3Yy4eHHs (PU3UKH Ha
YpOBHE CpEeIHEro 00IIero oOpa3oBaHUs, IJIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca
(bU3UKKU: TUYHOCTHBIC, METAPEAMETHBIC, MPEeIMETHBIC (Ha 0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIOYACT:

IUTAaHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKH HAa 0a30BOM YpOBHE, B TOM
YHCJIe MPEAMETHBIC PE3YIbTATHI IO TOAaM O0yUCHHUS,

coJiep)kaHue yueoHoro npeamera « Pu3uka» 1mo rogam o0ydeHusl.

[Iporpamma no ¢u3nke MOXKeT ObITh MCIOJIB30BaHA YUUTEISIMH KaK OCHOBA IS
COCTaBJICHHsI CBOMX pabouux nmporpamm. [Ipu paspabotke padoueit mporpaMMbl



B TEMaTUYE€CKOM TUIAHUPOBAHUU JOJDKHBI OBITH YUTEHBI BO3MOXKHOCTH HCIIOTH30BAHHSI
ANEKTPOHHBIX (IM(PPOBBIX) O00pa30BATEIbHBIX PECYPCOB, SBISIONIUXCS Y4eOHO-
METOUYECCKIMH MaTepraaaMu (MyJIbTUMEANIHBIE POTPAMMBI, SJICKTPOHHBIC YICOHUKH
M 3aJ]adHUKH, ODJICKTPOHHBIE OMOTMOTEKH, BUPTYyaJbHbIE J1a0OpPaTOpPHH, WIPOBHIC
IpOrpaMMBbl, KOJUICKIIUK ITU(PPOBBIX 00pa30BaTEIbHBIX PECYpCOB), PEATU3YIONTIMH
TUIaKTHYECKAE BO3MOKHOCTH HWH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
coJiepyKaHre KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00Opa30BaHUH.

[IporpaMmma 1o (u3MKe HE CKOBBIBAET TBOPYECKYIO WHUIMATUBY YUYUTENEH W
MIPEAOCTABIIAET BO3MOKHOCTD ISl peal3allii Pa3iIudHbIX METOJWYECKHX MOAXOA0B K
opranm3zanuu oO0yudeHus: (pu3MKe MpU YCIOBHUH COXPAHEHHUs O00S3aTeIbHONM YacTH
coJiep KaHus Kypca.

duszuka Kak Hayka o HanOoyiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B KauecCTBE
y4eOHOIr0 TIpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBI BKIJIAJl B CHCTEMY 3HaHHU 00
okpyxatomieM mupe. llIkonbHbIN Kypc UMK - CUCTEMOOOPA3YIOLINNA AJ1S1 €CTECTBEHHO-
Hay4YHbIX Y4YE€OHBIX NPEIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE
MIPOLIECCOB M SIBJICHUM, M3y4aeMbIX XUMHUEW, Ouonorueil, ¢pusndeckoil reorpapueil u
actpoHomued. Hcrnosib3oBaHME W AKTHUBHOE MPUMEHEHHE (PU3NYECKHX 3HaHUMI
OMpeaeNsieT XapakTep W Pa3BUTHE PAa3HOOOpPA3HBIX TEXHOJOTUMH B c(epe SHEPreTHKH,
TPAHCIIOPTA, OCBOEHUS KOCMOCA, TOJYyYEHHUsS HOBBIX MAaTEpUaJOB C 3aJaHHBIMHU
CBOMCTBaMH M Jpyrux. M3yueHue (pU3MKH BHOCUT OCHOBHOHM BKJIAJ B (POPMUpOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa O0O0y4arluxcsi, B (QOpMUpPOBAaHUE YMEHUU
MIPUMEHSATh HAYYHbI METO/I MO3HAHUSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAHUM.

B ocHOBY Kypca pu3uKu A1 YpOBHS CpeTHEro oOero 00pa3oBaHusl MOJOXKEH PAJT
UJel, KOTOPhIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBMM C HEW KypC SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX PA3ACNIOB (PU3HMKH, BKIIOYAET Kak
BOITPOCHI KJITACCUYECKOM, TAK U COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEM MaTepuan Kypca (pU3nKu 00beIUHEH
BOKpYr ¢u3nueckux Teopuid. Begymum B Kypce sBisercs (OpMHUpPOBaHUE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes ecymanumapusayuu. EE peannszanus INPEANoNaracT HUCIOJIb30BAHHE
I'YMaHUTAPHOTO NOTEHUKaa PU3NYECKON HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3UKH C
pa3BUTHEM O0OIIecTBa, a TAaKXKE C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaomnoii nanpasiennocmu. Kypc ¢uzuku npennosjaraetT 3HAKOMCTBO C
HIUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUIN N3YYEHHBIX TEOPUHN U
3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcs MOCPEACTBOM BBEJICHUS DJIEMEHTOB COAECPKaHUS,
MOCBALIEHHBIX HKOJOTMYECKUM Tpo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C
pPa3BUTHEM TEXHUKH W TEXHOJOTUH, a TakkKe OOCYX IEHUS MpoOJieM palMOHAIBHOIO
MPUPOONOIB30BAHUS U KOJIOTUYECKON O€30IaCHOCTH.



CrepXHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpeIHEro ooIiero
oOpa3zoBaHusi SBISIIOTCSA  (u3udeckue Teopuu (hopMHpOBAHUE TPENICTABICHUNA O
CTPYKType TMOCTpoeHUsI (pu3myeckodt Teopuu, posii (yHAAMEHTAIbHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJE, T'PAHULAX MPUMEHUMOCTH
TEOPH, JJIsl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUHN U TIPOIIECCOB).

CucTeMHO-IesTeTbHOCTHBIN TOJIX0/T B Kypce (PU3MKH peaanu3yeTcs MpexK/e BCEro 3a
C4€T OpraHU3alMM SKCHEPUMEHTAILHON NeATeNbHOCTH oOyuatomuxcs. s 6a3oBoro
YpOBHS Kypca (DU3UKH - 3TO UCIOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPaTOPHBIX pabOT, KOTOPHIE B TporpaMMe 1o (pusuke 00beAMHEHBI
B OOIIMI CIIUCOK YYEHUYECKHX MPAKTUUYECKUX paboT. BrinenaeHne B yka3aHHOM MEepevHe
7ab0paTopHbIX paboT, MPOBOAMMBIX JJs KOHTPOJSI M OLIEHKH, OCYIIECTBISIETCS
YYaCTHHUKaMU 00pa30oBaTEIbHOrO IMpoLecca UCXOAS U3 OCOOEHHOCTEH IJIaHUPOBAHUS U
ocHallleHus kabuHetra ¢usuku. [Ipu 3ToM obOecrieunBaeTcst OBIIaJIECHUE 00YYarOIUMHUCS
YMEHHSIMH TIPOBOIUTH KOCBEHHBIE H3MEPEHUS, NCCIIEIOBAHMUS 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH U IOCTAHOBKY OMBITOB IO IPOBEPKE NMPEII0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yAenseTcsl pelIeHNI0 pacuETHBIX U KaueCTBEHHBIX 3aaa4. [Ipu
3TOM JJisi pacy€THBIX 3a7ad MPUOPUTETOM SBISIOTCA 33Jauyd C SIBHO 3aJlaHHOU
¢uznueckoil  MoJenbio, TMO3BOJSIOLIME HPUMEHATh  M3YyYEHHbIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jelia Kypca, Tak U MHTETpUpYs 3HAHHUS U3 Pa3HbIX
pa3nenoB. [l KadyecTBEHHBIX 3aJau IMPUOPUTETOM SIBJISIOTCS 3a/aHus Ha OOBSICHEHHE
npoTeKkaHus (PU3MUECKUX SBICHUM M TMPOILIECCOB B OKPYXKAIOMICH >KW3HM, TPEOyroIne
BbIOOpA (pU3MUECKON MOJIEH ISl CUTyalliH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecreyeHunto yueOHoro npoiiecca 0a30Bblii ypOBEHb Kypca (PU3UKU HAa YPOBHE CPETHETO
oOmero oOpa3oBaHus JOJKEH U3y4aTbCd B YCIOBUAX MPEIMETHOTO KaOMHETa (PU3MKU
WM B YCJIOBHSIX HHTETPUPOBAHHOTO KAOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
B kabunetre (pu3uku AOKHO OBITH HEOOXOIMMOE Ja0OpaTOpHOE OOOPYIOBAHHE IS
BBITIOJTHEHMSI YKa3aHHBIX B MIPOrpaMMe Mo (pU3UKe YUCHHMUECKUX MPaKTUYECKUX padboT U
J€MOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHCTpaninoHHOE 000pynoBaHue (POpMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAaJIbHOM JOCTaTOYHOCTHM M 0OECHe4YMBaeT IOCTAHOBKY IEpPEUYHCIECHHBIX B
nporpaMMe Mo (U3MKE KIIOUEBbIX JAEMOHCTpAUMN Al HCCIEAOBAHUSA H3y4aeMbIX
SBJIGHUHN U MPOLIECCOB, SMIIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHEHU .

JlabopatopHoe o00OOpyaoOBaHUE [JII  YYECHHYECKUX  NPAKTUUECKUX  paboT
dbopMupyeTcsi B BUJE TEMAaTUIECKUX KOMILJICKTOB M 00ECIIEUMBACTCS B pacyéTe OJHOTO
KOMILJIEKTa Ha JBYX oOOydaromuxcsa. TemMaTHyeckue KOMIUIEKThl J1abopaTopHOTro
000pyTI0BaHUS OJKHBI OBITH MOCTPOCHBI HA KOMITJICKCHOM MCIOJIb30BaHNN aHAJIOTOBBIX
U U(POBBIX MPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX H3MEPUTENBHBIX CHUCTEM B BHJC
M (pOBBIX TaO0OpPATOPHUH.

OCHOBHBIMHU TICJISIMHU H3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISTFOTCSI:

(opMupoBaHHE HHTEpECa W CTPEMJICHHS OOydaroluxcs K HAyYHOMY H3YUYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHU O HAy4HOM METOJe IMO3HaHUS W (opMHpoBaHHE



UCCIIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBJIICHUSIM;

(dopMupoBaHHE HAYYHOTO MHPOBO33PEHHSI Kak pe3yJbTaTa H3y4eHHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

dbopMupoBaHUe yMEHUN OOBACHATH SIBJICHHUS C WCIOJIB30BAaHHEM (DU3MUECKHUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHHWE TPENCTAaBICHUA O poird (GU3MKKA JUISI  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTkeHue 3TUX Leniel oOecrieunBaeTCs pelieHrueM CIeAYIONIUX 3a/1a4 B IIpoliecce
M3Yy4eHUS Kypca (PU3UKU Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:

NpUOOpETEHUE CHCTEMbl 3HAHUN 00 OO0mUX (UINIECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSX, BKIIOYAs MEXaHUKY, MOJEKYJISPHYIO (U3HKY, DJIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3HMKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMHpOBaHWE YMEHUW MPUMEHSATH TEOPETHUUYECKUE 3HAHUS I OOBSICHEHUS
bu3nYecKuX SBJICHUN B TMPUPOJAE W IS NPUHATHS TPAKTUUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HH;

OCBOCHHE CIOCOO0OB PEIICHUs] PA3IMYHBIX 3aJa4 C SBHO 3aJaHHON (PU3NYECKOU
MOJIETIBIO, 33/1a4, MOAPA3yMEBAIOIINX CAMOCTOSITENIbHOE CO3aHne (PU3MIECKON MOJIETH,
aJICKBaTHOM yCIIOBUSAM 3a/1a4U;

NOHUMaHUe (PU3NYECKUX OCHOB U MPHUHIIUIIOB JIEUCTBUS TEXHUUECKUX YCTPOMCTB U
TEXHOJOTHUECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHHE METOJaMH  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUST M MPOBEICHUS
(U3UYECKUX DKCIIEPUMEHTOB, aHAJM3a M WHTEPHpETalud WHQPOPMAIMH, OMPEACTCHHSI
JOCTOBEPHOCTH MOJYICHHOTO Pe3yibTarta;

CO3IaHME YCIOBUU JUISl PAa3BUTHS YMEHUM NPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOU IESITENBHOCTH.

Ha uzyuenue ¢pusnku (6a30BbIil ypOBEHb) HA YPOBHE CPEIHETO 00111eT0 00pa30BaHMUs
otBoautcs 136 dacoB: B 10 kiacce - 68 yacoB (2 yaca B Hezeno), B 11 kimacce - 68 gacoB
(2 yaca B HezIEIIO).

[Ipenyaraemelil B mporpamMme 1o (pusuke rnepeyeHsb JJabopaTOPHBIX U MPAKTHUECKUX
paboT sABIsIeTCS pEKOMEHI0BAaHHBIM, YUUTENb JIeJaeT BHIOOP MPOBEACHUS Ta00paTOPHBIX
paboT U OMBITOB C YYETOM HHIUBHUIYATBHBIX OCOOEHHOCTEHN 00yUYatomuxcs.

JItobast pabouasi mporpamMma JO0JDKHA MOJHOCTBIO BKJIIOYATH B ce0sl COJEpKaHue
JAHHOM MpOTrpaMMBbI MO (PU3UKeE.

B otnenpHbIX ciiydasx kypc Gusuku 6a30BOr0 ypoBHSI MOXKET U3Y4aThCsi B 00bEME
204 yaca 3a ngBa roga obyudenus (3 u B Hegenmo B 10 u 11 kmaccax). B atom ciyuae
yBEJIMYUBAETCs He MeHee ueM A0 20 4 pe3epBHOE BpeMs, KOTOPOE HCHOJIb3yeTCs
VUHUTENIEM [IJIi W3Y4YEHHUsS BOIIPOCOB, TECHO CBS3aHHBIX C BBIOPAHHBIM MPOGUIEM
oOyYeHMS, U yBEIMYHMBAETCSA y4cOHas Harpyska, OTBOJAMMAs Ha M3yUYCHHE MCEXAHHKH,
MOJICKYJIIPHOM (DPU3HUKU U DJIEKTPOAMHAMUKH, 32 CYET PACITUPEHUS YHCIIa JJA0OPATOPHBIX
paboT HMCCIenoBaTENbCKOTO XapakTepa U YPOKOB PEIIeHUs Ka4eCTBEHHBIX U PacYETHBIX
3azay.



COIEPKXAHUE OBYYEHUA

10 KJIACC
Paszpnen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUS

dusznka - Hayka o npupoae. Hayunsie MeToabl TO3HAHUS OKPYKAOLIETO MUPA.
Poub skcriepuMenTa U TEOPHUM B IPOLIECCE TO3HAHMSI IPUPOABL. DKCIIEPUMEHT B (pU3HKeE.

MonenupoBanue (U3MUECKUX SABJICHUH U TpolieccoB. HaydHble TUMOTE3bI.
®dusuyeckue 3aKOHbI U TEOpUHU. [paHUIBIl NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpyuHIUIT COOTBETCTBHUS.

Ponb 1 MecTo ¢u3uku B GOpMUPOBAHUN COBPEMEHHON HAYyYHON KapTHUHBI MUPA, B
MIPAKTUYECKON AEATEIBHOCTH JIIOJIEN.
Jlemoncmpayuu

AnHanorosble ¥ IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Pazgen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe ABmkeHrne. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEHHS. CrucTteMa
orcyéra. Tpaekropusi.

[Tepemernienue, CKOPOCTh (CPeAHSSt CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE
MAaTEpPUATbHOM TOYKH, HMX MPOCKIMM HA OCH CHUCTEMBI KoopauHaT. CloxkeHue
IIEPEMEILIEHUN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE MpsIMOJIMHEWHOe JBWxkeHue. ['paduxu
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEUIEHUS MaTepUaIbHOU
TOYKH OT BPEMEHH.

CBobOosHOE TIajieHue. Y CKOpeHUe CBOOOIHOTO MaieHUsI.

KpuBonuueinHoe nBuxeHue. J|BUKEHHE MaTepHaIbHONW TOYKHU IO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAask CKOPOCTh, JJMHEMHAs CKOPOCTh. [lepuon u
yacToTa oOpanieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD, ABUKECHHE
CHapsJI0B, LICTIHbIC U PEMEHHBIE MTEpEIayuu.

Jlemoncmpayuu

Mogenb cuUCTEMBI OTCU€Ta, WJUIIOCTpAIMd KHUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBwXeHus Tena, OpPOIIEHHOTO O] YIVIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TIafeHUSI.

Hanpagnenue ckopocTyl pu ABM>KEHUH MO OKPY>KHOCTH.



Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3ydeHne HEPaBHOMEPHOIO MBUXKEHUS C IEIbI0 OMNPEJEICHUS MIHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY NYTSIMH, NOPOWJICHHBIMM TEJIOM  3a
MOCJIEA0BATEIbHbBIE PABHBIE MPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JBUKECHUH C
Ha4yaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOUICHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Tpuauun orHocurensHOCTH ["amunes. Ilepseiit 3akoH Herorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunmun cynepno3unmu cui. Bropoil 3akoH HeroToHa 1ist
MaTepuaabHON TOUkHU. Tpernil 3aKkoH HproTOHA 1151 MaTepuaibHBIX TOYEK.

3akoH BcemupHoro tsaroteHus. Cuiia tsoxectu. [lepBas kocmuyueckast CKOpOCTb.

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

Tpenne. Bunbl Tpenus (mokos, ckoibxkeHusi, kadeHus). Cwia tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIbKEeHUs U cuiia TpeHus nokos. Kosddumuent tpenus. Cuna
COIPOTHUBIICHUA NPU ABUKCHUHU TEJIA B AKUJIKOCTHU WJIU Tase.

[locTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIJIBI OTHOCUTEIBHO OCH BpauieHus. [1medo cuibl. Y ciioBusi paBHOBECHS
TBEPJIOIO TeIA.

TexHuueckre yCTpOMCTBA U NMPAKTUYECKOE ITPUMEHCHUE: MOAIIMUITHUKA, JBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME HEPIUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrioxeHune Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3yuenune aBuxeHust Opycka Mo HaKJIOHHOM MJIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CHJI YIOPYTOCTH, BO3HUKAIONIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JaedopMamuu.

HccnenoBanue ycnoBuid paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenusn ¢ Mexanuke



NMiynbC MaTepUaIbHOM TOYKH (TeJa), CUCTEMbI MaTEPUAIBHBIX TOYEK. VIMITysbC
CWIbl M W3MEHEHHE HMIIyJbCa TeJa. 3aKOH COXpPaHEHUs HMITyJbca. PeakTuBHOE
JBUKCHHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckas sHeprus MaTepUAIBHON TOYKH. Teopema 06 u3smMeHeHUN
KUHETUYECKOU YHEPTUU.

[lorenuuanbHas sHeprus. [loTeHuuanbHas sHEprust ynpyro naehopMHUpPOBAHHOMN
npyxusbl. [loTeHIIManbHas SHEPrHs Teaa BOJU3U OBEPXHOCTH 3EMIIN.

[loTeHuManbHbIE U HETIOTEHIMANIbHBIE CUJIbl. CBSA3b paOOThI HEMTOTEHIIUAIBHBIX CHUJII
C U3MEHEHUEM MEXaHUYECKOM DHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHECHMSI MEXaHUYECKOU
DHEPIUHu.

Yrpyrue 1 HEynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE NIPUMEHEHME: BOJIOMET, KOIIED,
[IPY’KUHHBIN [IUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

[lepexon moTeHLIMAIbHON YHEPTUH B KHHETUUECKYIO M OOPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3yuyenue abCOIIOTHO HEYIIPYTOTo yAapa ¢ MOMOLIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3MEHEHNEM MEXaHUYECKOM SHEpruu Tena Ha
IIPUMEpPE PACTIKEHUS PE3UHOBOIO JKIYTa.

Pazgen 3. MoaexkyasipHas pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJOXXEHUSI MOJEKYISIPHO-KUHETUYECKOH TEOPUU M MX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwkenue. uddysus. Xapaktep IBWKEHUS W
B3aMMOJEHUCTBU YaCTULl BellecTBa. Moaenu CTpOeHUs ra30B, KUJIKOCTEN U TBEPABIX Tl
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u pa3Mepbl MOJIEKYII.
KomnuectBo Bemectna. [loctostHaass ABorajipo.

TenmoBoe paBHOBecue. Temmnepatrypa u e€ wusmepenue. Illkama temmeparyp
[enbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETUYECKOU
TEOPHUH HJICATTLHOTO ra3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa cpelHeld KMHEeTUYeCKOU
SHEPruMu TEIJIOBOTO JBIKEeHUs yactull raza. [llkana temneparyp KenbBuna. ['azoBbie
3aKOHbl. YpaBHeHne MenaeneeBa-Knanelipona. 3akon [lansToHa. M3omponecchl B
UJICATPHOM Ta3€ C MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe mpeacTaBieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOe MPUMEHEHUE: TEPMOMETP, OapomeTp.
Jlemoncmpayuu



OnBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOSHUE BEMIeCTBa, (hoTorpadmu MOJEKYI
OpPTaHUYECKUX COCTMHCHUH.

OmnbiTel 10 MU Py3un KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKECHUSI.

Mogens onbita llTepHa.

OnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUSI.

Moiens, HIUTFOCTpUpYIOIIAs PUPOTY JaBJICHH ra3a Ha CTCHKH COCY/Ia.

OnBITHI, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HICATHHOTO ra3a, H30MPOIIECCHI.
Yyuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpEeHH 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMETPaMy COCTOSTHUS pa3peKEHHOTO Ta3a.

Tema 2. OcHosvl mepmooOuHamMuKu

TepmoauHampueckass cucremMa. BHYTpeHHsII DHEprus TEpMOAMHAMHYECKOU
CUCTEMBI M crnocoObl €€ m3meHeHus. KoimuecTBo TemoTsl U padbora. BHyTpeHHs
SHEPrus OJHOATOMHOIO HJ€albHOro ra3a. Buael Temtonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIUS, U3Ty4yeHUE. Y AelIbHAs TEIJIOEMKOCTh BenecTBa. KonnuecTBo TEIOThl pU
TerJIonepeaaye.

[Tonstue 06 aguadbatHom nporecce. [lepsrbiii 3akoH TepmoauHaMuku. [Ipumenenue
IEPBOro 3aKOHAa TEPMOJIMHAMUKH K U30Mpoueccam. I'papuueckast HTEpIpeTanus padoThl
rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocCcTh PO1IECCOB B MPUPOIE.

TernoBble MammHbl. [IpuHUOMNBL IEWCTBUS TEIIOBBIX MamuH. [IpeoOpazoBanus
SHEPruM B TEIUIOBbIX MamnHax. KoadduuneHnt noae3noro 1eHCTBUS TEMIOBON MAIIUHBI.
[ukn Kapuo m ero xo3h@dUIMEHT MOJE3HOTO JCUCTBUS. DKOJOTUYECKHUE MPOOIEMBI
TEIJIO3HEPTETUKU.

TexHruecKkue yCTpoilcTBa U MPaKTUYECKOE MPUMEHEHUE: JBUTaTEeNlb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEH SHEPruu Teja Mpu COBEPILIEHNU paOdOThI: BBUIET IPOOKHU U3
OYTBUIKH MO ICCTBUEM CXKATOTO BO3/IyXa, HarpeBaHue 3pupa B JaTYHHOH TPYOKe MyTEM
TpeHus (BUICOIEMOHCTpAIIHS).

N3menenune BHyTpEeHHEH sHepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnwIT M0 aarabaTHOMY PACHTUPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenn mnapoBoil TypOWHBI, JBHUraTesis BHYTPEHHETO CTOpaHHUs, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl
N3mepenue yaenbHOU TENI0EMKOCTH.
Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl
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[TapooOpazoBanne u koHAeHcarus. Wcmapenune u kumenue. AOCOTIOTHAS U
OTHOCUTEJIbHAS BJIAKHOCTh BoO3ayxa. HaceleHHbl map. VYaenbHas TeruioTta
napooOpa3oBaHusi. 3aBUCUMOCTb TEMITEPATyPhl KUTICHUS OT J1aBJICHHUS.

Teépmoe Teno. Kpucrammmueckue u amopdHbie Tena. AHH3OTPONHS CBOWMCTB
kpuctaioB. JKunkwe kpuctawisl. CoBpeMeHHble Marepuanbl. [lmaBnenue u
KpucTayui3aius. Y aelbHas Tersiora miasieHus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHnudeckue ycTpoicTBa M MPaKTHUECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETD,
KaJIOpUMETpP, TEXHOJOTHUH TOMYyYEHHUS COBPEMEHHBIX MAaTepualioB, B TOM YHUCIIE
HaHOMAaTepPUaoB, © HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HaCBHIIIEHHBIX M1APOB.

Kumnenve npu MOHMKEHHOM JIaBICHHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGutoienne HarpeBaHus U MJIaBJICHUS KPUCTAIIIMYECKOIO BELIECTBA.

JleMOHCTpalys KpUCTaJlIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

H3mepenne OTHOCUTENHHON BIKHOCTH BO3TyXa.

Paznen 4. JjekTpoauHAMMKA
Tema 1. dnekmpocmamuka

DneKTpu3anus Tel. DNEKTpUYECKud 3apsa. [[Ba BuUIa 3IEKTPUUYECKUX 3apsIOB.
[IpoBOIHUKM, NHUAIEKTPUKUA W TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS JJIEKTPUYECKOTO
3apsaa.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. TodeuHbId AIEKTPUUYECKUN 3apsl.
Dnektpuueckoe nosie. HanpsxE€HHOCTD 3iiekTpruueckoro nois. [Ipunuun cynepno3unmnmn
AJIEKTPUYECKUX TToJeH. JIMHNM HANPSLKEHHOCTH 3JIEKTPUYECKOTO TIOJIS.

PabGoTta cun snexkrtpocraruueckoro mojs. Ilotenruman. PazHocTh MOTEHIHMAIOB.
[IpoBOIHMKM © JUAIEKTPUKU B DIIEKTPOCTATHYECKOM TmoJie. JlusnekTpuueckas
[IPOHULIAEMOCTb.

OnekTpoéMKOCTh. KoHmeHcaTtop. OIJEKTPOEMKOCTh IUIOCKOrO KOHJEHCATOpa.
DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

TexHuueckune yCTpouCcTBa U MPAKTUYECKOE TPUMEHEHHUE: AIEKTPOCKOIIL,
ANEKTPOMETP,  DBJIEKTpOCTaTHUYeCKas  3allluTa,  3a3eMJICHHE  3JIEKTPONpPUOOpOB,
KOHJEHCATOP, KOMMPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

B3auMoenicTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aUTA.

JIM3IIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.
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3aBHCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATopa OT IUIOMAAH IUIACTHUH,
PACCTOSIHUSI MEXIY HUMHU U JUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOPa.
Yuenuueckuui sxcnepumenm, 1abopamopnsie pabomol

N3mepenue 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIOBHUS CYIIECTBOBAHUS JIEKTPUUYECKOr0 TOKa. ICTOUHUKHN
Toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LEHH.

DJIEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTHBJIEHUE  BEIIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

Pabota snekTpudeckoro Toka. 3akoH [xoyms-Jleniia. MomHOCTh 31€KTPUUECKOTO
TOKA.

DJIEKTPOJIBIKYILAsi CHJIA U BHYTPEHHEE CONPOTHUBJIIEHUE MCTOYHUKA TOKA. 3aKOH
Owma j1st TOJTHOM (3aMKHYTOM ) AsekTpuueckoit nenu. Koporkoe 3ambikanue.

DIIEKTPOHHAST MPOBOJUMOCTh TBEPABIX META/UIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METAJIOB OT TeMIIEPATypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKkyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonympoBonuuku. CoOCTBEHHAs! U MPUMECHAs TPOBOJUMOCTD MOJTYTPOBOJTHUKOB.
CsoiictBa p-n-niepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHI TOK B PACTBOPAX U PACIIABAX JIEKTPOJUTOB. DIEKTPOIATHUECKAS
JIUCCOLIMALNS. DIICKTPOIIU3.

DJNeKTpUYeCKUii TOK B razax. CaMOCTOSITEbHBIA U HECAMOCTOSITEJIbHBIN pa3ps/l.
Monnus. [1na3ma.

TexHuueckre yCTpOMCTBA M IPAKTUUECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UICTOUHMKU TOKa, AJIEKTpOHArpeBaTeIbHbIE MPUOOPHI, FJIEKTPOOCBETUTEIIHHBIC
NpuOOphl, TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBbIH  JUOA, TEPMHUCTOPHl U
(hOTOpPE3UCTOPHI, MOITYITPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa M HAPSIAKECHUS.

3aBUCUMOCThH COPOTUBIICHUS HWJIUHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI, TIIOIIATN
MONEPEYHOr0 CEUCHUSI U MaTepurala.

CmenanHoe COeIMHEHUE MTPOBOAHUKOB.

[IpssMmoe  u3mepeHue  BIEKTPOABMKYIIEW  cwibl.  KOpoTkoe — 3aMbIKaHHE
rajJbBaHUYECKOIO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psan u mpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomoi
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W3yuenue cMEIIaHHOTO COSTMHEHUS PE3UCTOPOB.

W3MepeHne 3JeKTPOABIIKYIICH CHUJIBI HCTOYHHKA TOKA W €r0 BHYTPEHHETO
COIIPOTHBIICHUS.

Hab6nronenue amekTponmsa.

MexnpeaMeTHble CBA3H

Nzyuenne xypca pusuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C yUETOM
coJiepKaTeNIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMU MAaT€MAaTUKH, OMOJOTUH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvie nousamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SBJICHUE, HAYYHBIA (akT, THUMOTE3a, (pu3ndeckas BEeIHUMHA, 3aKOH, TEOPHS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHue CUCTEMbl ypaBHEHHM, JHUHENHas (QyHKOus, mapadoia,
runep6oia, ux rpaguKyd U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI M HX
IIPOEKIUYU HA OCH KOOPJHHAT, CII0KEHNUE BEKTOPOB.

buonocusi: MexaHumdeckoe NBUXKEHHE B JKUBOM mnpupoje, auddysus, ocMmoc,
TEMJIOO0OMEH >KUBBIX OpPraHU3MOB (BH[bI TEILIONEpPEIayl, TEIJIOBOE PAaBHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B dKUBOU PUPOJIE.

Xumus: NUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH WU ra3oB,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOIUTHYECKAs AUCCOLNALINS, FaIbBAaHUKA.

l'eocpagusa: BnaxXxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE BHKEHUW C HMCIOJb30BAHUEM MEXAHU3MOB, YUYET
TPEHUsI B TEXHUKE, MOIIMIHUKHA, HMCIOJIb30BAHME 3aKOHA COXpPAHEHUS HMMITYJbCa B
TeXHUKE (pakeTa, BOJOMET M Jpyrue), ABUTATEIb BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOI XOJOAMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH MOJyUYEHUsI COBPEMEHHBIX
MaTepualoB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTMH, 3JEKTPOCTATHYECKAS
3allNTa, 3a3EMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN TIPUHTEDP,
AJIEKTPOHArpeBaTENbHbIE TPUOOPHI, FTEKTPOOCBETUTENbHBIE MTPUOOPHI, raJbBAHUKA.

11 KJACC
Pa3znen 4. JjeKTpoAMHAMMKA
Tema 3. Macnummnoe noe. I1eKmpomMazHUMHAA UHOYKYUS

ITocTosiHHBIE MarHuThl. B3anmMoaencTBrUe MOCTOSIHHBIX MArHUTOB. MarauTHOE MoJIe.
Bekrop marnutHOW uHAykuuu. [IpyHOUN Cynepno3uuyyU MarHUMTHBIX noJsied. JIuHuu
MAarHUTHOW HWHAYKOMW. KapTuHa JWMHUM MAarHUTHOM WHIYKUMHA MOJISI HOCTOSTHHBIX
Mar"HuToB.

MarauTtHoe 1oJie MPOBOJHUKA C TOKOM. KapThHa JMHWI WHIYKIIMA MarHUTHOTO
MOJIS INIMHHOTO MPSIMOTO TPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MTPOBOJIHUKA, KATYIIIKH
¢ TokoM. OnbIT IpcTena. BzaumoaericTBre NpOBOAHUKOB C TOKOM.

Cuna Amrmiepa, e€ MOJyJIb U HallpaBJICHUE.
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Cuna Jlopenua, €€ MOIy/ib M HampaBlieHHE. J[BUKEHUE 3apsSKEHHOW YacCTHUIIbl B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGora cunsl JlopeHia.

SIBNeHHE HPNEKTPOMArHUTHONM HMHAYKIUU. [IOTOK BEKTOpa MarHUTHON HHIYKIIHH.
DNIEKTPOJIBIKYIIAS CUJIa UHAYKIIUU. 3aKOH AJICKTPOMAarHuTHOM MHAyKIuKu Dapanes.

BuxpeBoe anexktpruueckoe nmoJie. INEKTPOABUKYIIAS CUla MHIYKIIMU B TPOBOIHUKE,
JIBIKYLIEMCSI IOCTYIATENIBHO B OJJHOPOIHOM MarHMTHOM TOJIE.

[IpaBuno Jlenua.

NHnyktuBHOCTB.  fIBIEHME  CaMOMHIYKIIUU. DNeKTpoABIXKyLIas  CHJIa
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKHU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHME: IMOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI,  JJIEKTPOJBUTaTENlb,  YCKOPUTEIM  BJIEMEHTAPHBIX  YACTHII,
WHAYKIHOHHAS M1E€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHATHOTO TTOJISL.

B3aumopericTBre A1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jevictue cuibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBIIeHUE PNIEKTPOMArHUTHON MHIYKIIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTh AJEKTPOABUKYIIECH CHUJIIbI WHIAYKIHH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOI'O MOTOKA.

SIBrieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomuwl

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue nercTBrs HOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Paspnen 5. KosieOanusi u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUA

Konebarenbhas cuctema. CBoOOIHBIE MeXaHUYECKHE KoyieOanus. ['apMoHnueckue
koneOanus. Ilepuon, vacrora, ammumryaa u ¢asza koneOanuil. [IpyKUHHBIA MasTHUK.
MareMatnyeckuii MasiTHUK. YpaBHEHHE rapMoHUYeckux KoseOanuii. IIpeBpaiienue
SHEPTUHU TIPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbnpiit kKoHTYp. CBOOOAHBIC AJIEKTPOMATHUTHBIE KOJICOAHUS B HI€ATELHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHSl MEX]Yy MEXaHUYECKHMMH U AJIEKTPOMarHUTHBIMU
koneOanusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHS OSHEPIUM B HJI€ATHLHOM
KoJie0aTeTbHOM KOHTYpE.

[IpeacraBinenre o 3aTyXawIIUX KoJieOaHUsX. BBIHYKIEHHbIE MEXaHUYECKUE
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konebanus. Pezonanc. BeiHYKI€HHBIE 3JIEKTPOMarHuTHBIE KOJIeOaHuUsI.

ITepemennsiil TOK. CHHYCOUIAJIBHBIA NMEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOTO
TOKa. AMIUTUTYAHOE U JICUCTBYIONIEE 3HAUYEHHUE CUJIbI TOKA M HAIIPSKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOJCHUE DJIECKTPUUECKOM
SHEPTrUM. OKOJOTMYECKHUE PHUCKU TNPU MNPOU3BOJACTBE 3JeKTposHepruu. KymnbTypa
MCII0JIb30BAHUS JICKTPOIHEPTUU B TOBCEHEBHOM KU3HMU.

TexHudeckre yCTpONCTBA M MPAKTUUECKOE MPUMEHEHHUE: AIEKTPUYECKUN 3BOHOK,
Te€HepaTop MEPEMEHHOr0 TOKA, JIMHUHU dJICKTponepeay.
Jlemoncmpayuu

HccnenoBanne napameTpoB KojiebaTeabHON cCUCTeMbl (ITPY>KUHHBIH W
MaTeMaTHYCCKUN MasSTHHK).

Habmronenue 3aryxaromux KojieOaHUH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmonenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcumimorpaMmbl  (3aBUCUMOCTH CHJIBI TOKa M HAIPsDKEHUs OT BPEMEHH) IS
AJICKTPOMAarHUTHBIX KOJCOaHUH.

Pesonanc 1mpu  moCIemOBaTENbHOM  COCIUHEHHH  PE3UCTOpa,  KaTyLIKH
WHAYKTUBHOCTH U KOHJECHCATOPA.

Moaenp JTUHUHA 3JIEKTPONEPEIaAUH.
Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJIeOaHUI rpy3a Ha HUTH OT JIJIUHBI
HUTH U MACCHI Tpy3a.

HccnenoBanue mepeMEHHOr0 TOKA B ILEMH K3 TIOCIEAOBATEIBHO COCIUHEHHBIX
KOHJICHCATOpa, KAaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHble 60JIHb

MexaHnueckue BOJHBI, YycloBUs — pacnpoctpaHenus. llepuon. CkopocThb
pacnpocTpaHeHus U yinHa BosHbI. [lonepednsie u npoaoabHbie BoJHbL. UHTEepdepenius
U qudpakiyusg MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. YCJIOBUS M3ITyYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, vV B anektpomarnutHO# BosiHe. CBOCTBa
ANIEKTPOMATHUTHBIX BOJH: OTpPa)XXEHHUE, TMPETOMIICHHEe, ToJsgpu3amus, audpakius,
untepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana >MEKTPOMArHUTHBIX BOJIH. [IpuMeHEHUE »HIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI paIHOCBA3U U TeNEBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIBI.

TexHuueckne yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTBI, YJIbTpPa3ByKOBas JMAarHOCTHMKAa B TEXHUKE M MEAUIUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu
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OO6pazoBaHue U pacpoOCTPaHEHUE TTONIEPEYHBIX U MPOJAOIBHBIX BOJIH.

Konebmromeecs Teno kak UICTOYHUK 3BYKa.

Habmronenue otpakeHus U IPEJIOMIICHHS MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepenmm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HaHC.

HaGnronenue cBs3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYIOH W 9aCTOTOH
KOJICOaHUI.

HccnenoBanne CBONCTB AJEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, TMpeoOMIICHUE,
noJsisipu3anus, Audpakius, tHTepdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpssMoMHENTHOE paCIPOCTPAHEHUE CBETA B OJHOPOJHOM
cpene. JIyd cBera. ToueuHbli ICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHBl OTpakeHUs cBeTa. llocTpoeHue u300pakeHU B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akoHBI TPEJIOMIICHHS CBeTa. AOCOIIOTHBIA TOKa3aTeslb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. I[lpenenbHbIl  yroa  MOJHOTO
BHYTPEHHETO OTPAKCHUSI.

Hucnepcus ceeta. CioxHbIM coctaB Oesnoro cBeta. LIBer.

Cobuparonue u paccerBaroniye JuH3bl. ToHkas nuH3a. GOKYCHOE pacCTOSHUE U
onTHYecKas cujia TOHKOW JHH3bL. [locTpoeHue wu300paxeHUii B COOMPAIOIIMX U
paccenBaroOmMX JuH3ax. Dopmylia TOHKOU JIMH3bI. Y BETMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. MuTepdepenunst cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBHS
HaOIOCHUST MAaKCUMYMOB M MUHUMYMOB B HUHTEP(EPEHIIMOHHOW KapTHHE OT JBYX
CUH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Judpakusa ceera. JudpakumonHas pemérka. YciaoBue HAOIIOACHUS TJABHBIX
MaKCHMYMOB MPH MaJICHUU MOHOXPOMATHUUECKOTO CBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHuueckue yCTporucTBa U MPaKTUYECKOE MPUMEHEHHE: 0UKH, JTyTia, oToarnmapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOTI, TEJIECKOIl, BOJIOKOHHASI ONTUKA, TU(paKIMOHHAS
peLIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpsMonMHEHOE  pacnpOCTpaHEHHE, OTPAXKEHHE U NPEJIIOMIICHHE  CBETA.
OnTtuyeckue MpUOOPHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Mopenu MUKpOCKoMa, TeJIECKOIa.

Habmronenue natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

HaOnronenue nucnepcuu cBera.

[Tonyuenue crekTpa ¢ MOMOIIBIO TPU3MBI.
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[Tonyuenue cnekTpa ¢ MOMOIILI0 AUPPAKIIMOHHON PEIIETKH.
HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomuol
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Ha6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI CIENUAIBbHON TEOPHH OTHOCHUTEIBLHOCTH

['panuibl TIPUMEHUMOCTH KJIACCMYECKOM MexaHuku. IlocTynaTel crenuaibHOU
TEOPUM OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOJYJA CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIMIT OTHOCUTEJILHOCTA DUHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJIEHNE BPEMEHHU U COKPAIICHUE JIJTUHBI.

DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CB43b MACChI C HEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIBI. DHEPTUS TTOKOSI.

Pasznes 7. KanToBas ¢pusuka
Tema 1. dnemenmuvt K6aHMOBOU ONMUKU

®otonbl. Popmyna Ilnanka cBsA3M 3HEPrUM (POTOHA C €r0 YAaCTOTOW. DHEPrus W
UMITYJIbC (POTOHA.

OtkpeiTue U uccienoanue (orordpdexra. Omnbitel A.I. CroneroBa. 3aKOHBI
dbotoapdexra. VYpaBHenue OuHmTedHa a1 doTodddekra. «KpacHas rpaHuIa»
dhororddexra.

JlaBnenne cBera. OnbiThl I1.H. JleOGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckne yCTpOMCTBa U MPAKTUUECKOE TPUMEHEHHUE: boTORJIEMEHT,
dhoTonaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTodQdeKTa.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma 1o paccessHHIO —a-yacTHII.
[Tnanerapuas moaens aroMa. [loctynatel bopa. M3nyuenue u nornoueHue GOTOHOB MPU
Mepexo0/ie aToMa C OJIHOTO YPOBHS Y3HEPTUM Ha Apyroil. Buael ciekTpoB. CHEKTp ypoBHEN
SHEPIruM aToMa BOAOPOJA.

BonnoBbeie cBoictBa yactuu. Bomnbl e bpounsa. KoprycKyisipHO-BOJIHOBOM
Ty aJIA3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHUE: CIEKTPaJbHbIM aHAIN3
(cexTpockor), 1a3ep, KBAHTOBbII KOMIIBIOTED.
Jlemoncmpayuu

Mopens onbita Pesepdopra.
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Onpenenenue IJIMHBI BOJIHBI JIa3zepa.
Habmronenune muHEHYATHIX CIIEKTPOB U3ITYYCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHole pabomuol
Habmronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JIOKa3bIBAIOIIME CJIOXKHOCTh CTpOeHHs sAnpa. OTKpbITHE
paanoakTuBHOCTH. OmnbiThl Pe3epdopaa mo omnpeneneHuio cocraBa pajauoOaKTHBHOTO
usnyuenus. CBoiicTBa anb(a-, Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha
KUBBIE OPTAHU3MBL.

OTtkpbITHE TPOTOHA U HeWTpoHa. HykionHas monens spa ['eitzenbepra- MiBaneHko.
3apsa sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbba-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyudeHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlegekt Macch siapa.

SnepHble peakuuu. JleneHue U CUHTES sI€ep.

Snepubrit peakrop. TepmosnepHsiii cuntes. [IpoOiemMbl 1 MEPCIEKTUBBI SACPHOMN
SHEPreTUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoabl HAOJIIOACHUS ¥ PETUCTPALIMU dJIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTaNIbHBIE B3auMOJIeHcTBUS. EMUHCTBO (pu3nueckoii KapTUHBI MUpA.

TexHuueckrue yCTpOWCTBA U IPAKTHUYECKOE IPUMEHEHHE: I03UMETp, Kamepa
Buiibcona, simepHblii peakTop, aToMHas 6omoa.
Jlemoncmpayuu

CU€TUrK MOHUBHPYIOIIHNX YACTHII.
Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BuTUs acTpoHOMHU. [IpuknagHOE W MHPOBO33PEHYECKOE 3HAUYECHHUE
aCTPOHOMMH.

Bun 3Bé3nHoro HeOa. Co3Be3aus, sipKue 3BE3/bl, IUTAHETHI, UX BUIAUMOE JBUKEHUE.

ConHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHIa v 3BE31. 3BE3/IbI, UX
OCHOBHBIE XAPAaKTEPUCTUKU. J(HarpaMma «CIEKTpadbHbIN KJIACC - CBETUMOCTBY. 3BE3/bI
[JIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «MAacCa - CBETUMOCTB» ISl 3BE3[I TJIABHOM
MOCJIEA0BATENBLHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEACTABICHUS O
MPOUCXOXKICHUM U 3BOJIOIMKA COTHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3]I.

Mueunsiii [1yTh - Hama ["anaktuka. [lonoxxenue u nuxenune Comnaia B ['anakTuke.
Turnsl ranakTuk. PagroranakTuky U kBazapbl. YEpHBIE ABIPHI B sApax raJIAKTHK.

Bcenennas. Paciunpenue Beenennoii. 3akon Xa06ua. Paz6eranue ranaktuk. Teopus
bosbmioro B3peiBa. PenukToBoe nsnydeHue.
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Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunble mpo0sieMbl aCTPOHOMUMU.
Yuenuueckue nabniooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C  HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
PUIOKECHHUM NI ONPEACIICHUS TTOJIOKEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1Msi CEeBEpHOTro MOJyIIapus U SIPKUE 3BE3IBI.

Hab6nronenus B Teneckon JlyHsl, mianet, Muegnoro [lyrn.

O06o0maromniee NOBTOPEHUE

Ponp ¢usnku m acTpoHOMHM B 3KOHOMHUYECKOW, TEXHOJIOTHIECKOM, COITMATBLHON U
ATHYECKON cdepax IesTeIbHOCTH YeJOBEKa, pOJib U MECTO (M3UKH M aCTPOHOMHUHU B
COBPEMEHHOM HAay4YHOW KapTHHE MHpa, PoJib (PU3UYECKON Teopuu B (HOPMUPOBAHUU
MPEACTABICHUN O (PU3NYECKOW KapTUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPOJIE.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢puznku 6a30Boro ypoBHs B 11 kjacce ocymecTBisieTcs ¢ y4€ToM
COJIEpKaTENIbHBIX MEXIPEIMETHBIX CBSA3EH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

MeoicnpeOmemnvle nowsamus, CBSI3aHHbIE C W3YYEHHMEM METOAOB HAy4YHOI'O
NO3HAHUS: SIBJICHUE, HAYYHBIH (akT, rUmoTe3a, (pusndeckas BEIMUMHA, 3aKOH, TEOPHUs,
HaOJII0IeHUE, SKCIIEPUMEHT, MOAECIMPOBAHUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YPaBHEHHM, TPUTOHOMETpUYECKUE (YHKIUU:
CUHYC, KOCHUHYC, TAaHT€HC, KOTAaHI'€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M HX MPOEKIMU HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIC
AJIEMEHTapHbIX (YHKIUH, MPU3HAKU NOJ00US TPEyroJIbHUKOB, ONpeAeseHUe IIouaan
IJI0CKUX QUryp u oobEéma Ted.

Buonocus: anekTpudeckue sBJICHUS B )KUBOH MPUpPOJE, KoieOaTeIbHbIE TBUKEHUS B
YKUBOU MIPUPOJIE, ONTUYECKUE SIBJICHUS B )KUBOM MPUPOJE, NIEUCTBUE PAJUALINNA HA KUBbBIC
OpTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJl, KPUCTAIUINYECKAsA CTPYKTypa TBEPIBIX TeE,
MEXaHU3Mbl 00pa30BaHMsI KPUCTATMYECKON pEIETKH, CIEKTPAIbHBIN aHAN3.

l'eocpaghus: MarHUTHBIE MMOJIIOCA 3€MJIM, 3aJIeKM MAarHUTHBIX pyn, (OTOChEMKA
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3E€MIIETPSCCHUH.

Texnonozusa:  NUHWU AEKTpONEpENAad, TEHEPATOP NEPEMEHHOIO TOKA,
ANEKTPOABUTATENb, UHAYKIIMOHHAS II€Yb, pafap, paaguoNpUEMHUK, TEJIEBU30D, aHTEHHA,
tenedoH, CBU-neub, poOEKIIMOHHBIN annapar, BOJOKOHHAsI ONITUKA, COJIHEYHAas OaTtapes.
INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHOTO mTipenMera «@Du3MKa» HAa YPOBHE CPEAHETO OOIIETO
oOpazoBaHust (0a30BbI ypPOBEHb) [OJDKHO OO0ECIEUUTh JAOCTHXKEHUE CIETYOIINUX
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JIMIYHOCTHBIX, MCTAIIPCAMETHBIX U IPCAMETHBIX O6p&30BaTeJ'H>HBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS yueOHOro mpeamera «®Du3uKa» HAOIKHBI
OTpaxaTb ~ TOTOBHOCTh W  CIIOCOOHOCTh  OOYYalOIMXCS  PYKOBOJCTBOBATHCS
chOpMHPOBAaHHONW BHYTPEHHEH TO3WIIMEH  JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALIU/, IO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
[IEHHOCTSIM POCCHMCKOTO O0OIlecTBa, pacCUIMpPeHHe >KU3HEHHOIO OIbITa W  OIbITa
NEATEIIBHOCTH B IIPOILIECCE pEANM3aLUMA OCHOBHBIX HAMPABICHUN BOCHUTATEIBHOU
NEATETbHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMUA OOYYAIOIIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOTO 4WJI€HA POCCUICKOTO OOIIECTBA;

MIPUHATHE TPAAUIIHOHHBIX 00IIIeYEeIIOBEUECKNX T'YMAHUCTUYECKUX u
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHONW OpPraHU3aIINY;

YMEHUE B3aUMOJCHCTBOBATH C COLMATbHBIMA MHCTUTYTAaMU B COOTBETCTBHM C HX
(YHKITUSAMH ¥ HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) MATPUOTHYECKOTO BOCTIMTAHMSI:
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPasKIaHCKOW UEHTUYHOCTH, TATPUOTU3MA;
LICHHOCTHOE  OTHOIIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSAM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOTO BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CITIOCOOHOCTh OIICHMBATh CHUTYyallil0 M NPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUCHTUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M I[IEHHOCTH, B TOM YHCIIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3CTeTHYECKOro BOCIIMTAHHUSA:
JCTETHYECKOE OTHOINEHHE K MHpPY, BKJIIOYas JCTETHKY HAYYHOTO TBOPYECTBA,
IPUCYIIEro (PU3MYECKOI HayKe;

5) TpyaoBOro BOCUTAHMA:

MHTEPEC K paziu4HbIM chepaM NMpoQecCUOHANbHON AESITeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN BBHIOOpP OyyIIeit
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 001acTH (PU3UKU
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Ha IMPOTAXKCHUU BCEH KH3HU,

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

C(OPMUPOBAHHOCTH IKOJIOTUIECKOW KyIbTYpPhI, OCO3HAHUE TII00ATFHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAaHWE W OCYIIECTBICHUE JCHCTBHH B OKpYJKAaloOIIEH cpele Ha OCHOBE
3HAHHSA 1eNICH YyCTOWYMBOTO Pa3BUTHUS YEIIOBEUESCTBA;

Pacmmipenne ombiTa JEATENBHOCTH SKOJIOTUYECKON HAIMpPaBICHHOCTH HA OCHOBE
MMEIOIIUXCS 3HAHWUH TI0 (PH3HKE;

7) MEeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NUECKON HAYKH;

OCO3HAaHHUE LICHHOCTH HAay4YHOW JEATEIBHOCTH, TOTOBHOCTh B IIPOLIECCE WM3YUYEHUS
(U3MKH ~ OCYIIECTBIATH  NPOEKTHYIO W HCCIEAOBATENIbCKYIO  JEATEIbHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBUS
Bba3oBble Jornueckue aeicTBUA:

CaMOCTOSITENIbHO (DOPMYJIUPOBATh U aKTYaIM3UPOBATh IPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONPENEIIATH LIEJIN AEATEIBHOCTH, 3a1aBaTh ITapaMeTPbl U KPUTEPUU UX JOCTUKECHNUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS] B paccMaTpUBAEMbIX (PU3NUYECKUX
SABJICHUSAX;

pa3zpabaThiBaTh IUIaH pEIIEHUs MpoOJeMbl C Y4YETOM aHalu3a HMEIOIUXCS
MAaTEpUAIBHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATECIIBHOCTb, OLIEHMBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJIIM, OLICHUBATh PUCKU IIOCIIEICTBUN AEATEIBHOCTH;

KOOPJIMHUPOBATh U BBHINOJIHATH pabOTy B YCJIOBHSX PEaJbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH >KU3HEHHBIX MTPOOJIEM.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS.

BJIQJCTh HAYYHOW TEPMHHOJOTHEH, KIIOUCBBIMA TIOHATUSAMH HM  METOJaMHU
(bu3nYecKoi HayKH;

BJIQ/ICTh HABBIKAMHU Yy4eOHO-HCCIICIOBATEIHCKON M TPOEKTHOW JCSATEIHHOCTH B
obnactu (HU3MKH, CTIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIHHOMY MTOMCKY METO/IOB
perieHus 3a/1a4 (PU3NICCKOTO COACPIKAHMUS, IPUMEHECHHIO PA3TMYHBIX METOJIOB ITO3HAHMS;

BJIQ/ICTh BUJIAMHU JICSITEIIBHOCTH 110 TIOTYYCHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIINH,
peoOpa30BaHUIO M MMPUMEHCHHUIO B PA3JIMYHBIX YUEOHBIX CUTYaIUAX, B TOM YHCIIC TIPH
CO37IaHUU YYEOHBIX TIPOEKTOB B 001acTH (PU3UKH;

BBISIBJISATH NTPUYMHHO-CJICICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1a49y, BBIJIBUTATh
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TUIIOTE3Y €€ PELIEeHMs], HAXOAUTb apryMEHTHI Ul TOKA3aTelIbCTBA CBOMX YTBEPKIACHUN,
3a/1aBaTh IMAPAMETPHI U KPUTEPHUH PEILICHHUS;

AQHAJIM3UPOBATh IOJIyYCHHBIE B XOJE€ PCIICHUA 3aJadd PE3yJIbTaTbl, KPUTUYECKU
OLIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHOMN JEATENBHOCTH,
B TOM YHCJIE IPU U3YYEHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

yMETb  MEPEHOCUTh 3HAaHUS 10 (QU3MKE B  MPAKTUYECKYyI0  00JacTb
KU3HEACATEITBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUIaTh HOBBIE UJIEH, IIpEJIaraTh OPUTMHAIIBHBIE ITOAXO0bI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ nnpopmanueii:

BJa/J€Th HABBIKAMU IMOJIy4eHUS HHPOpMAMK (U3NYECKOTO COJACPKAHUS U3
WMCTOYHUKOB pPAa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBISATh TOWCK, AaHalu3,
CUCTEMATHU3allMI0 M MHTEPOpPETalui0 HHGOpPMAlUKM pa3IMYHbIX BHUJIOB U  (HopM
Mpe/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIOJb30BaTh CPECTBA MH()OPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOIUI B
pEIIeHNH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTraHU3AIIMOHHBIX 33124 C COOTIOCHUEM
TpeOOBaHUI HSPrOHOMUKH, TEXHUKU OE€30MacCHOCTH, TUTHEHBI, PeCypcocOepexeHuUs,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJEP)KaHUs B Pa3IMUHBIX (popmarax c ydéTom
Ha3HaueHUsT WHOOpPMAIMU U TEJICBOM ayJAUTOPUH, BHIOMpPAs ONTHUMAIbHYIO (opmy
MPEJICTAaBICHUS U BU3YaIH3AIlIH.

KoMMmyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBHSA:

OCYIIECTBIIATH OOIIEHHE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallMi U CMATYaTh KOHPIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM A3BIKOBBIX
CPEACTB;

NOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHIUBUyJIbHON paOOThI;

BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JIEUCTBUM C yUETOM OOIINUX UHTEPECOB,
Y BO3MOKHOCTEMN KaKJ0T0 YiIeHa KOJUIEKTHBA;

IIPUHAMATh L€ COBMECTHOU AEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPIAWHHUPOBATH
JNEUCTBHUS 0 €€ NJOCTUKEHUIO: COCTABJIATH ILJIaH IEMCTBUM, PaCIIPEaEIIATh POJIA C YUETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM padOThI;

OLICHHMBATh KayeCTBO CBOETO BKJIaJa U Ka)XJOro Y4YaCTHMKA KOMaHJbl B OOIIMN
pe3yNbTat 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

npemjaratb  HOBbIE IIPOCKTBI, OLIEHUBATH MUJAE€U C IIO3UIUU  HOBU3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKOW 3HAYUMOCTH;
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OCYHICCTBJIATh IMO3UTHBHOC CTPATCTUYCCKOC IMOBCACHNEC B PA3JIMYHBIX CHUTyalUsX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH HWHHUTIMAaTHUBHBIM.

PeryasiTuBHbIE¢ YHUBEPCAJIbHbIE Y4eOHbIe 1eilCTBUS
Camoopranusanms:

CaMOCTOSITENIBHO OCYILECTBIIATh I03HABATEIbHYIO JIEATEIBHOCTh B 00JaCTH (PU3UKU
Y aCTPOHOMUH, BBIABIISATH IPOOJIEMBI, CTAaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 331a4H;

CaMOCTOSATENIBHO COCTABJIATh IUIAH PEIICHMs] PACUETHBIX M KAYECTBEHHBIX 3a7ady,
IUIaH BBIIOJIHEHUS IPAKTUUYECKON pabOThI C Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHNN;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a peLICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO SPYAULMH B 00nacTh (U3HKH,
MTOCTOSIHHO MOBBIIIATH CBOW 00pPa30BATENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOUMOHAJbHBIN HHTEJJIEKT:

aBaThb OIICHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIaJICTh HABBIKAMU TIO3HABATEILHON pedieKCHM KaK OCO3HaHUs COBEPIIAEMBbIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

WCTIONB30BaTh MPUEMBI peduieKCUM JJisl OIEHKH CHUTyallid, BBIOOpa BEPHOIO
pelieHus;

YMETh OLICHUBATh PUCKHU U CBOCBPEMEHHO IPUHUMATH PEILICHUSI TI0 UX CHUKECHUIO,

MPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB

NeSITeTbHOCTH;, IPUHUMATD €051, TOHMUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apTYMEHTHI IPYTHUX MIPU aHATU3€ PE3YIbTAaTOB JEATEILHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mnpouecce MOCTHXKEHUSI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOrpaMMBI IO
(dbusuKe 1 ypoBHS cpeaHero oo1mero oopasoBaHus y 00y4arommxcsi COBEPIICHCTBYETCS

SMOIIMOHAIBbHBIN WHTEJIJICKT, MPEANOIararo I
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIONIETO CIOCOOHOCTh TOHHUMATh CBOE HSMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABIICHUS Pa3BUTHSA COOCTBEHHON IMOIIMOHAILHOUN cephl, OBITH
YBEpPEHHBIM B ceO¢;

CaMOpEryJMpOBaHus, BKIIOYAIOLIET0 CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJCHUE, CIIOCOOHOCTh aaTUPOBATHCS K IMOIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTUBAIINH, BKIIFOUYAOLIEH CTPEMIIEHUE K TOCTUKEHUIO LI U YCTIEXY,
ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATH, UCXOS U3 CBOMX BO3MOXKHOCTEH;
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SMIATHM, BKIIOYAIOLIEH CHOCOOHOCTh NOHHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE
APYTUX, YIUTBIBATh €r0 MPH OCYIIECTBICHUH OOIICHHUs, CIOCOOHOCTh K COUYBCTBHUIO U
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTpaMBATh OTHOILICHUS C
APYTUMH JTHOABMU, 3a00TUTHCA, IPOSABIISATh UHTEPEC U pa3peiiaTb KOHPIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kiacce mpeiaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBaTh HAa MpPUMEpPax poJib U MecTo (u3mku B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTHH,
B [IPAKTUYECKON JEATEIBbHOCTH JIFOJIEH;

YUHUTBIBATH T'PAHULIBI IPUMEHEHUS U3YUEHHBIX PU3NYECKUX MOJIENIEH: MaTepHalIbHAS
TOYKa, MHEPLHAJIbHAS CHCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TENO, WACAIbHBINA Tas3,
MOJEIIA CTPOEHUS ra30B, KUIAKOCTEH M TBEPABIX TEJ, TOUECUHBIM JJICKTPUUECKUM 3apsiy
IIpH pelieHnu (U3NIECKuX 3a1a4;

pacrno3HaBaTh (U3NYECKUE SIBJICHUS (IIPOLIECCHI) U OOBSCHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJSIDHO-KMHETHUYECKOM  TEOpPUH  CTPOCHMS  BEUIECTBA U
ANEKTPOJMHAMUKHN: DPABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHEWHOE IBUKEHUE,
cBOOO/IHOE TaJieHue Tell, JABM)KEHUE IO OKPYXHOCTH, MHEpLUs, B3aUMOAECUCTBUE Tel,
nuddy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUJIKOCTEH U TBEPIBIX T, U3MEHEHUE
o0béMa Ten NpU HarpeBaHUM (OXJIAXACHWH), TEIUIOBOE paBHOBECHE, HCIapeHue,
KOHJIEHCAlWs, IJIABJIEHUE, KPUCTAJUIM3alusl, KUIIEHUE, BJIAXXHOCTh BO3/yXa, ITOBBIIICHUE
JABJIEHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYZAE, CBSI3b MEXAY MapaMeTpamu
COCTOSIHHS Ia3a B M30MPOLECCAX, SJIEKTPU3ALINS TEJl, B3AUMOJEHCTBHE 3apsI0B;

ONKCHIBATH MEXAHWYECKOE JIBM)KCHHE, UCIOJIb3ysl (U3MYEeCKHe BEITUYUHBIL:
KOOpJIMHATA, MyTh, MEPEMEILEHNUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJIa, UMITYJIbC
Tena, KUHETHYeCKas »JSHEprus, IOTCHIMalbHAs »JHEprusi, MexaHuuyeckas padora,
MEXaHU4ecKass MOIIHOCTb; PU OMUCAHUU MPABWIBHO TPAKTOBATH (PM3UUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, WX O0O3HAUYEHHS W EAMHULBI, HaXOJUThb (QOPMYJIBL,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEIMYMHAMU;

OMKCHIBATh U3YYCHHBIC TEILIOBBIC CBOMCTBA TEN M TEILIOBBIC SBJICHUS, UCIIONB3YS
(bu3MYecKue BEMYUHBI: JTABJICHUE ra3a, TeMIEparypa, CpeaHss KHHETHIECKas dSHEPIHs
Xa0THYECKOTO  JIBIDKCHHMS  MOJICKYJI, CpEAHCKBAJpaTUYHAS CKOPOCTh  MOJICKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI DHEPrus, paboTa Trasza, KodDPHUIMEHT MOJIe3HOTO
JICHUCTBUS TEIUIOBOTO JIBUTATENS; TIPU OMHCAHWM TMPABUIBLHO TPAKTOBATH (PU3MUECKUIN
CMBICJI WCITOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYEHUS W €AUHUIILI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEJIMUNHAM;

OMKCHIBATh H3Y4YEHHBIC DJCKTPUUYCCKHE CBONCTBA BEIIECTBA M DJIECKTPUUYCCKUC
SABJICHUS (TPOIECCHI), HUCMOJIB3Ys] (U3MUECKUE BETUYHMHBL DJIEKTPUUYECKUMA 3apsi,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTH TOJISI, MOTEHIIMAJ, PA3HOCTh MOTEHIIMAJIOB; TIPH
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OMHCAHUM TPaBUIBLHO TPAKTOBATH (PUIUYECKUM CMBICI HMCHOJb3YEMbIX BEIUYUH, UX
0003HAYCHUS W €AVMHUIIGI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMH BEJIMUYUHAMY;

aHATM3UPOBATh (PU3UIECKUE MTPOIIECCHI U SIBJICHUS, UCTIONIB3Ys (PU3UICCKUE 3aKOHBI
U TPUHIUIBL 3aKoH BcemupHoro TsaroreHus, |, Il u IlIl 3akonsr HeroToHa, 3akoH
COXpaHEHUSI MEXaHWYECKOW DOSHEPruM, 3aKOH COXPAHEHHS HUMIIYJIbCa, MPUHIIMI
CYNEpIIO3UIIMA CHWJI, TPUHIIUI pPABHOMPABHS HMHEPIHMAIBHBIX CHCTEM OTCYETa,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpeIHEW KHHETHYECKOW DSHEPIHH TEIUIOBOTO JBIDKCHHS MOJIEKYJI C aOCONIOTHOM
TEeMIIepaTypoi, TEPBBIA 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHEHUS DJICKTPUUYECKOTO
3apsana, 3akoH KyloHa, mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BBIPAKEHUE U yCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC MPUHIIMIBI JIEUCTBUSI MAIlUH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MaCHOT0 UCIIOJIb30BAHUS B IOBCETHEBHOMN KU3HU;

BBITIOJTHSTH SKCIIEPUMEHTBI 110 UCCIICTOBAHNIO (PU3NUECKHX SBIICHUNA U TTPOIIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX, U KOCBEHHBIX W3MEpPEHHH, Tpu HTOM (OPMYIUPOBATH
npobsieMy/3aadyy W THUIOTE3y Y4YEOHOTO DJKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
MPEIIOKEHHOTO0 000pYyI0BaHMUSI, IPOBOIUTH ONBIT U (DOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBJISATH MPsIMbIE U KOCBEHHbIE U3MEpPEHUs (PU3NYECKUX BEIMYUH, TIPU ITOM
BBIOMPATH ONTHUMAIBHBIN CTIOCOO M3MEPEHHMSI U MICTIOJb30BaTh U3BECTHBIC METOIBI OIICHKH
MOTPEIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEXIY (U3MYECKUMHU BETMYMHAMH C WCIIOH30BAaHUEM
MPSAMBIX U3MEPEHUH, TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATH PE3YyJIbTATHI
MOJIYYCHHOUM 3aBUCUMOCTH (PU3MUECKUX BEIWYUH B BUJIE TaOMUIl U rpaduKoB, JenaTh
BBIBOJIBI 1O pe3yJIbTaTaM UCCIICIOBaHMUSI,

coOmro1aTh MpaBuiia 0€30MacHOTO TPY/a MPH MPOBEICHUN UCCIIEIOBAaHUN B paMKax
y4eOHOTO DKCICPUMEHTa, Y4eOHO-HCCIICNOBATEILCKOW M TMPOCKTHON AESITEIBHOCTH C
HCITOJIb30BaHUEM M3MEPUTEILHBIX YCTPONCTB 1 1a00paTOPHOTO 000PYAOBAHMS;

pemaTh pacuy€THhIE 3a/ladyd C SIBHO 3aJlaHHON (DU3UYECKON MOAENbIO, HCIONb3Ys
(¢u3MYecKue 3aKOHbI W TIPHWHIMIBI, HAa OCHOBE aHalM3a YCIIOBUS 3aJladyd BBIOMPAThH
(U3UYECKYIO0 MOJICIIb, BBIACIATH (PU3UUECKUE BETUINHBI U POPMYIIbI, HEOOXOIUMBIE TSI
e€ pelleHus, MPOBOJUTH PAcu€Thl M OLIEHUBATh PEATBbHOCTH MOJYYEHHOTO 3HAYCHHUS
(hbU3NYECKOM BEITMYMHBI;

permarh Ka4eCTBEHHBIC 3a/Jaud: BBICTPAWBATh JIOTHUYCCKH HEIMPOTHBOPECUHBYIO
IIEMTOYKY PACCYXKICHUH ¢ OTIOPOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUCCKHEC
SIBJICHUSI,

MCIIOJIB30BaTh TIPH PEIICHUH YYEOHBIX 3a7a4 COBPEMEHHBIC WH()OpPMAIMOHHBIC
TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH U MIPEICTaBICHUS YIeOHOM
U HAyYHO-TIOMYJSAPHOW WHQPOPMAIMK, ITOJYYEHHONM W3 pa3IMYHBIX HCTOYHHKOB,
KPUTHYECKH aHAJTU3UPOBATH MOIyIaeMYH0 HHPOPMAIIHIO;

MPUBOJANTHh TPUMEPHI BKJIAJla POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
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pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIEr0 MHUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHMS MO (PU3MKE B IMOBCEJAHEBHOM KM3HU IS
oOecnieueHus O€30MacHOCTH Tpu oOpalieHnd ¢ T[pudopaMu W TEXHHUYECKUMU
YCTPOMCTBaMH, JUISI COXpPAHEHHS 370pPOBbsl M COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B IPYMIIE C BBHIOJHEHUEM Pa3IMUHbIX COLUAIBHBIX POJIEH, IUIaHUPOBAThH
paboTy rpyIIIbl, PALIMOHAIBHO PaCIpPEAEATh 00S3aHHOCTH U IUIAHUPOBATh JAESITEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJ€KBAaTHO OLICHHWBATH BKJIAJ] Ka)JOr0 U3 YYAaCTHHUKOB
TPYyMIbl B PELICHUE paccMaTprUBaeMoil MpoOIeMBbl.

K koniy oOydenus B 11 kjacce nmpeaMeTHbIE pe3yJbTaTbl Ha 0Aa30BOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBaTh Ha IMpUMEpPax poJib U MecTo (u3uku B (HOPMUPOBAHHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTUH,
B IIPAKTUYECKOMN NIEATETbHOCTH JIOJEH, LIETOCTHOCTh U €IMHCTBO (PM3MUYECKOU KAPTUHBI
MUpa;

YUHUTHIBATh T'PAHULIBI MPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJENEH: TOYECUYHBIH
ANEKTPUYECKUI 3apsifl, JIyd CBETa, TOUCUHbII UCTOYHUK CBETA, SJAEpHasi MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO Si7[pa MPH peIIeHnU (U3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SIBJICHUS (IIPOLIECCHI) U OOBSCHATH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAHTOBOW (DU3MKHU: AJIEKTpHUUECKas MPOBOAMMOCTb, TEIUIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JIeWCTBUS TOKA, B3aUMOJIECUCTBUE MArHUTOB,
ANEKTPOMATHUTHAS MHIYKUUSA, ACHCTBUE MArHUTHOTO IMOJS Ha MPOBOAHUK C TOKOM H
ABWOKYILIMICS 3apsl, 3JEKTPOMarHUTHbIE KoOJIEOAaHWsI W BOJIHBI, TPSMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, OTPa)KeHHE, MperIoMIIeHHE, HHTepdepeHius, AUPpaKkuus U
noJisipu3alusl cBeTa, Aucnepcusi cBeta, (GoTtodnekrpudyeckuid 3gpdext (hoToaddexr),
CBETOBOE JIaBJICHHE, BO3HMKHOBEHUE JIMHEMYAaTOro CHEKTpa aToMa BOJOpPOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs palMOaKTUBHOCTb;

ONMUCHIBATh M3y4YEHHBbIE CBOICTBa BellecTBa (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTHYECKHUE, AIEKTPUUECKYIO MPOBOJAMMOCTD PA3JIMYHBIX CPEN) U AJIEKTPOMATHUTHBIE
ABJICHUS (IIPOLIECCHI), UCTIONB3YST (PU3MUECKUE BEIUYMHBI: dJEKTPUUYECKUN 3apsif, cuiia
TOKa, OJJIEKTPHUYECKOE HAIpPSHKEHUE, DSJIEKTPUYECKOE COINPOTHBIICHHE, PAa3HOCTh
MOTEHIMAJIOB, JEKTPOJIBIKYIIAs CHIIa, padoTa TOKa, MHAYKIMS MAarHUTHOTO MOJIs, CUjla
Awmnepa, cuna JlopeHua, WHIYKTUBHOCTh KaTYLIKH, B3HEPIHUs JJIEKTPUYECKOr0 U
MarHMTHOTO TOJIEH, MepHoJ U YacToTa KojeOaHul B KoyieOaTeIbHOM KOHTYpE, 3apsiji U
CHUJla TOKa B IMpoOIlecCeé TapMOHUYECKUX DIIIEKTPOMATHUTHBIX KoJieOaHuM, (hOKycHOe
pacCTOSIHUE M ONTUYECKas Cuia JIMH3bL, IPH ONUCAHWU MPABWIBHO TPAKTOBATh
(bU3MYECKUN CMBICI MCHOJb3YEMbIX BEIMYHUH, UX 0003HAUYEHUS U €IMHMIIbI, YKA3bIBATh
(hopMyJIbl, CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMUHY C IPYTUMHU BEJIMYMHAMU;
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OMKCHIBATh U3YUYEHHbIE KBAHTOBBIE SIBJICHUSI U IMPOLIECCHI, UCIIONb3Ys (HU3UUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETA, SHEPT U
U UMITYJIbC (POTOHA, IEPUOJ] TIOJTypaciajia, JHEPTUs CBSI3U ATOMHBIX SIJIEP, IPU OMUCAHUU
MPABUJIBHO TPAKTOBATh (PU3MUYECKUN CMBICT UCTIOIB3YEMbIX BEIMYUH, X 0003HAUCHUS U
€AVHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIONIME JAHHYIO (U3MYECKYIO0 BEIUYUHY C
JIPYTUMU BETMYMHAMHU, BBIYUCIISATH 3HaUeHUE (DU3HUUECKON BEIMYUHBI,

aHAJIM3UPOBATh (PU3UUYECKUE MTPOLIECCHI U SIBICHUS, UCMONB3YS (PU3NUECKHE 3aKOHBI
U NPUHLUIBL 3aKOH OMa, 3aKOHBI MOCIEI0BATEIBHOIO U MapajyIeIbHOTO COCIMHEHHUS
IIPOBOAHUKOB, 3aKOH JIxoyis-JIeHma, 3aKOH 3JIEKTPOMAarHWUTHOW WHIYKIIMHM, 3aKOH
MPSAMOJIMHEMHOTO PaclHpOCTPAaHEHUs CBETA, 3aKOHbl OTPAKEHHUS CBETA, 3aKOHBI
NpeJIOMJICHUS] CBETa, ypaBHeHUE ODiHIITelWHa ans pororddexra, 3aKOH COXpaHEHUS
SHEPrUU, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUUYECKOTO 3apsna,
3aKOH COXpaHEHMs MacCOBOTO YHUCIIA, IOCTy1aThl bopa, 3aKoH painoakTUBHOTO pacnaja,
OpU 3TOM pa3iauyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTU4ecKoe
BBIPAKEHHE U YCJIOBHS (TpaHULbl, 00J1aCTH) TPUMEHUMOCTH;

OTpEeeNATh HANpPaBJICHHE BEKTOpPAa WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTb U OIMUCHIBATh HM300paKEHUE, CO3[JaBAEMOE IIJIOCKUM 3€pKajlOM, TOHKOU
JIMH3011;

BBITIOJTHATH KCTIEPUMEHTHI MO0 UCCIIEI0BAHNIO (DU3UUECKUX SBJICHHUM U MPOIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX, M KOCBEHHBIX M3MEpPEHHIl: Mpu 3TOM (popmyIupoBaTh
npobsieMy/3aauyy W TUIOTE3y Y4YEOHOTO DJKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOJAUTH OTBIT B (POPMYITHPOBATH BHIBOJIBL

OCYIIECTBJIISTh NPsIMbIE U KOCBEHHbIE U3MEpPEHUs (DU3UYECKUX BEIMYUH, TIPU ITOM
BBIOMpATh ONTUMAIIEHBIN CTIOCO0 M3MEPEHUS U MCIIOJIb30BATh H3BECTHBIC METOBI OIIEHKU
MOTPEMIHOCTEN U3MEPEHN;

WCCIIEIOBaTh 3aBHUCUMOCTH (U3UYECKUX BEIMYMH C HCIOJBb30BAHUEM TPSMBIX
U3MEpPEHHUI: TPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YIbTATHI
MOJIYYCHHOUM 3aBUCUMOCTH (PU3MUECKUX BEIWYUH B BUJIE TaOMUIl U rpaduKoB, JenaTh
BBIBO/IBI IO pe3yJIbTaTaM UCCIEI0BAHNUS;

co0roaTh npaBuia 0€30MacHOro TpyJia MPU MPOBEACHNUN UCCIIEIOBaHUM B paMKax
y4eOHOro 3KCIIEpUMEHTa, Y4eOHO-UCCIIEI0BATENIbCKOW W MPOEKTHON NEATEIbHOCTH C
HCIIOJIb30BAHUEM U3MEPUTEIbHBIX YCTPOUCTB U 1a00paTOPHOrO 000pYAOBAHMS;

pemath pacu€THbIC 3aJaYd C SBHO 3aJlaHHOM (PU3NYECKOW MOJEINbI0, UCIIOJNIb3YS
(¢u3nYeckue 3aKOHbl W TPUHIIMIBI, HA OCHOBE aHajiu3a YCJIOBUSA 3aJayd BbIOUpATh
(UBUYECKYIO0 MOJICITb, BBIJCIATH (DM3UYECKUE BETUINHBI U (POPMYIIbI, HEOOXOIUMBIE TSI
e pemieHus, TPOBOAUTH PACUEThl U OLEHUBATH PEaJbHOCTh MOJYYEHHOTO 3HAYCHUS
(hU3nYeCKO BEITMUYUHBI,

permaTh Ka4eCTBEHHBIC 3a/1aud: BBICTPAMBATh JIOTHUYECKH HEMPOTHBOPECUHUBYIO
LEMOYKY PACCYKIEHUMN C ONOPOIl Ha U3yUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE
SIBJICHHSI,
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UCIIOJIb30BaTh TPU PEIICHUM Y4YeOHBIX 3a7ad COBpPEMEHHbIe WH(OpPMaIMOHHBIC
TEXHOJIOTUH JJIsI TIOUCKA, CTPYKTYPUPOBAHUSL, UHTEPIIPETAIIMU U ITPECTABICHUS YYE€OHOM
U Hay4dyHO-TIOMYJsIpHOM uHOpPMAIMK, TMOJYYEeHHOM U3 pPa3JUYHBIX HCTOYHHUKOB,
KPUTUYECKH aHATTU3UPOBATH MOIyIaeMy0 HHPOPMAIIHIO;

OOBSICHSATDh TPUHIMIBI JEUCTBUS MAaIllUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pasyinyaTh yCIOBUS X 0€30MMacHOTO UCIIOIh30BaHUS B IIOBCEIHEBHON KU3HU;

MPUBOANTHh TPUMEPHl BKJIaJa POCCHMCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, B OOBSICHEHHUE MPOIIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

HCIIOJIB30BaTh TEOPETHUECKUE 3HAHMUS TO (PU3MKE B TOBCEIHECBHOW JKWU3HHU IS
obecrieueHuss 0€30MaCHOCTH NpH OOpalieHud ¢ TMpubopaMu U TEXHUYECKUMHU
YCTPOMCTBaMH, JJISI COXPAHEHMS 3JI0POBbS M COOJIIOACHUS HOPM HSKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIE;

paboTaTh B TPYIIIE C BHIMOJHEHUEM PA3IUYHBIX COIMATIBHBIX POJICH, IJIAHUPOBATH
paboTy TPYIIIbI, pALIMOHAIBHO pacipeAcisiTh 00A3aHHOCTH U INIAHUPOBATH JIEATEIIbHOCTD
B HECTAHJAPTHBIX CUTYyaIUsX, aJICKBATHO OICHUBATh BKJIAJ KaKJIOTO W3 YYaCTHUKOB
IPYIIbI B PELICHUE paccMaTpUBAEMON MPOOJIEMBI.
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TEMATHYECKOE IIJIAHUPOBAHUE!

10 KITACC
HaumenoBanue
KonuuectBo OcHOBHBIE BUBI ACSATEIBHOCTH
Ne n/m pa3zIesoB U TEM [IporpammHoOe coaepkanue
4acoB 00yJaroIIMXCs
y4eOHOro mpeameTa
Paznes 1. ®u3uKa 1 METOIbI HAYYHOT'0 NO3HAHUSA
1.1 |®usuka u METObI 2 ®dusuka - Hayka o npupoje. Hayunsle M3ydyeHne HaydHbIX (SMIIMPUYECKHUX U
HAy4YHOI'O MTO3HAHUS METO/Ibl TO3HAHUS OKPY’KAOIIETO TEOPETHUYECKUX) METOJI0B ITO3HAHHUS

MUpa. OKPYXAIOILEro MUpa.
Ponp skciepuMeHTa U TEOpUH B OOcyXaeHue rpaHull IPUMEHUMOCTH
[IpoLeCcCe MTO3HAHUS IIPUPOIBI. (bu3nyeCKUX 3aKOHOB U TEOPHIl.
OKCIIEpUMEHT B (PU3HKE. PaboTa B rpymnrme 1o noaroToBKe
MopenupoBaHue GU3NIECKUX KOPOTKHUX COOOIIEHU O POJIU U MECTE
SIBJICHUM U ITponeccoB. HayuHblie (bU3UKY B HayKE U B MMPAKTUYECKOU
runores3bl. Pu3nyecKue 3aKOHbI U NesATEeIbHOCTH JIIOJIEH.
Teopud. [ paHUIIBI TPUMEHUMOCTH JleMoHCTpalyst aHaJOroBbIX U HU(POBBIX
¢buznueckux 3akoHOB. [TpuHIMI M3MEPUTENLHBIX TPUOOPOB,
COOTBETCTBHUSI. KOMITbIOTEPHBIX TATYUKOB.
Ponb 1 MecTo pu3uKu B OcBoeHne OCHOBHBIX MPUEMOB PAOOTHI C
(dhopMHUpPOBAHUY COBPEMEHHOM udpoBoii 1abopatopueii nmo pusuke
HAay4YHOW KapTUHBI MUPA, B
[PaKTUYECKON AESITEIIBHOCTH JTIOAEH

MToro no pazaeny 2

:]1pu pa3paboTke paboueil mporpaMMbl B TEMATHYECKOM IUTAHUPOBAHUH JTOJDKHBI OBITH YUTEHBI BO3MOXKHOCTH HCIIOJIb30BAHMS JJIEKTPOHHBIX (U(PPOBBIX)

06p3,30BaTeJ'IBHBIX PECYypPCOB, ABJIAIOIINXCA yLIC6HO-M€TO,Z[I/ILICCKI/IMI/I MaTepuajiamMu, COACPKaHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCILCTBY 00 06p3,30BaHI/II/I.
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Pasznen 2. Mexanuka

2.1

Kunematnka

MexaHU4eCcKOoe IBUKECHUE.
OTHOCUTEILHOCTh MEXaHUYECKOTO
nBrkeHus. CucreMa oTcuéra.
Tpaexkropusi.

[lepemerieHre, CKOPOCTh (CpeIHSISA
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPECHUE MaTepHUaJIbHON TOYKH, UX
MPOEKIMHA HA OCU CUCTEMBI

koopauHaT. ClioxkeHne nepeMenieHui

1 CJIIOKEHHUE CKOPOCTEM.
PaBHOMEpPHOE U pAaBHOYCKOPEHHOE
MPSMOJIMHEWNHOE JBUKCHUE.

[" paduku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
MEepEMEILICHHS] MaTEPUATIbHON TOUKHU
OT BPEMEHHU.

CBoOoHOE NaZieHne. Y CKOpeHue
cBOOO/IHOTO Ma/IeHusl.
KpuBoJMHENHOE IBUKEHHUE.
/[BHKEHNE MaTepUAIIbHOM TOYKH 110
OKPYKHOCTH C IIOCTOSIHHOM 110
MOJYJIFO CKOPOCTBIO. Y TJI0Bast
CKOpOCTb, JINHEHHAS! CKOPOCTb.
[lepuoa u yacToTa oOpaIieHusl.
L{eHTpOCTPEMUTENIBHOE YCKOPEHHUE.

TexHuYeCcKne yCTPOUCTBA U

[IpoBeeHnEe SKCIIEpUMEHTA: U3yUYEHHE
HEPaBHOMEPHOTO JIBHXKEHUS C LIETTBIO
onpeAeIeHUs] MTHOBEHHON CKOPOCTH;
MCCJICIOBAHUE COOTHOIICHUS MEXKTY
MyTSAMH, IPOHJICHHBIMHU TEJIOM 32
MOCJIeA0BaTEIbHbBIE PABHBIE TPOMEKYTKHU
BPEMEHU IIPU PABHOYCKOPEHHOM
IBUKEHUM C HAYAIIbHOW CKOPOCTHIO,
PaBHOM HYJIIO; U3YUEHUE JBIKCHUS
[apuKa B BA3KOU KUJKOCTH; U3YUEHUE
NBY>KCHUS TeJa, OpPOIIEHHOTO
ropu3oHTaIbHO. OOBSICHEHHE OCHOBHBIX
[IPUHITUIIOB ICHCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: CIIUIOMETP,
[IETHBIC U PEMEHHBIC TIepeIaun
NMBYOKCHUS;, U YCIOBUN UX O€3011aCHOTO
HCIIOJIb30BAHMS B IOBCEIHEBHOM KU3HU.
PenieHre pacy€THBIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIETIBIO C
MCIIOJIb30BaHNEM OCHOBHBIX (hOPMYIT
KHUHEMATHUKH.

[locTpoenue u ananus rpaukoB
3aBHCHUMOCTEN KUHEMATHUECKUX BEJINYNH

OT BpCMCHH JJII paBHOMEPHOI'O
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IMPAKTHYCCKOC ITPUMCHCHUC!
CIINAOMCTP, ABUKCHUC CHAPAI 0B,
LCITHBIC 1 peMéHHI)IG nepcaadunu

1 PAaBHOYCKOPEHHOTO MPSIMOJIMHEITHOTO
TIBH>KCHUSL.

PacrosnaBanue GU3NUECKUX SBICHUN B
Y4E€OHBIX OMBITAX U OKPYKAIOIIEH KU3HU:
PAaBHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHEMHOE ABUKEHUE, CBOOOTHOE
MaJICHUE TeJl, JBUKEHHUE TI0 OKPYKHOCTH.
Onucanue MEXaHUYECKOTO ABUKEHHUS C
MCII0JIb30BaHUEM (DU3UYECKUX BEIUYHH:
KOOpAMHATA, MyTh, IEPEMELIECHNUE,
CKOpOCTh, yckopeHue. PaboTa B rpymnmax
MpU TIJIAHUPOBAHUM, IPOBEICHUU U
WHTEPIIPETALUK PE3yJIbTATOB OMBITOB U
aHaJM3€e JIOMOTHUTEIBHBIX UICTOYHUKOB

nH(pOpMAIUU IO TEME
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2.2

JlnHamuka

[ [pyHIMIT OTHOCUTENBHOCTH [ anues.
[lepBbIii 3ak0H HproTOHA.

M HepuraIbHBIE CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun
CynepIio3uuu cui. Bropoi 3akoH
HproToHa 111 MaTepuaibHON TOYKH.
Tperuit 3axkoH HeroToHa 1t
MaTEpUAIBHBIX TOUEK. 3aKOH
BCEMHUPHOTO TAroTeHus. Cuiia
TskecTH. [lepBasg kocmuueckas

CKOpPOCTbh.

CpaBHEHHE MacC B3aUMOJECHCTBYIOIINX
Te.

3y4yeHne 3aBUCUMOCTH CHUJIbI YIIPYTOCTH
OT AegopMaIii; CPaBHEHUE CUIT TPEHUS
[OKOSI, KAUEHUS U CKOJIbKECHMUSL.
OOBbsicCHEHNE HEBECOMOCTH.

[IpoBeieHNE SKCIIEPUMEHTA!
MCCIIEJOBAaHUE 3aBUCUMOCTH CHJI
YIIPYTOCTH, BOSHUKAIOIINUX B TIPYKUHE U

PE3MHOBOM 00pasiie, OT X
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Cuia ynpyroctu. 3akoH ['yka. Bec
Tela.

Tpenue. Bunapl Tpenus (1mokos,
CKOJIbYKCHHUSI, KAYEHU ).

Cuia Tpenust. Cyxoe TpeHue.

Cuiia TpeHUsI CKOJIbKEHUS U CHUJIa
TpeHus nokosi. Koagpuuuent tpenus.
Cuiia conpOTUBIICHUS IPH IBUKEHUU
TE€JIa B )KUJIKOCTH WJIM rase.
[locTynaTenpHOE ¥ BpaIlaTeIbHOE
NBUKEHUE a0COIIOTHO TBEPAOTO TENa.
MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpatieHus. [lneqo cunbl. Ycnosus
PaBHOBECUSA TBEPAOIO TEA.
TexHuyecKue ycTporucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
MOAIIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

nedopMalim; u3ydeHue JIBUKEHUS
Opycka 1o HaKJIOHHOM TIJIOCKOCTH;
HCCIIeIOBAaHUE YCIOBUM PaBHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpaITCHUSI.

OOBsicHEHHE 0COOCHHOCTEM
PAaBHOMEPHOTO M PAaBHOYCKOPEHHOTO
MPSMOJTUHEHHOTO IBHUKEHUSI, CBOOOTHOTO
MaJICHUsI T, IBHXKCHUS 110 OKPY>KHOCTH
Ha OCHOBE 3aK0HOB HbIoTOHA, 3aK0HA
BCEMHUPHOTO TATOTCHUS.

OOBsiICHEHNE OCHOBHBIX IMPUHIIATIOB
TIeCTBYS MOIIIUITHUKOB U UX
MPAKTUIECKOTO MPUMECHEHUS.
OOBsICHEHUE ABUKEHUSI UICKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a/1a4 € IBHO
3aIaHHOMN (PM3UYECKON MOJIETIBIO C
MCII0JIb30BaHHEM OCHOBHBIX 3aKOHOB U
bopMy TMHAMUKY.

Pacno3naBanue GU3NUECKUX SBICHUN B
YIEOHBIX OMBITaX U OKPYIKAIOIICH KU3HHU:
WHEPIMS, B3aUMOACHCTBUE TEJl. AHAIU3
(hU3UYECKUX MPOIECCOB U SBICHUM C
MCITOJIb30BAaHUEM 3aKOHOB M IPUHITUTIOB:

3dKOH BCCMHUPHOI'O
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tsarorenus, |, II u III 3akonsr HeroToHa,
[MPUHIIUIT CYTIEPIIO3ULINU CHJI, TPUHIIUIT
PaBHONIPABHOCTH MHEPIIUATIBHBIX CUCTEM
OTCU€Ta

2.3

3aKOHBI COXpPAaHCHHA B
MCXaHHKC

Mnysibc MaTepuanbHON TOUKU
(Tena), cUCTEMBbI MaT€pUATbHBIX
TO4YeK. VIMITyJIbC CUIIBI M U3MEHEHUE
MMITYJIbCA TeJIa. 3aKOH COXPaHCHUS
MMITyJIbca. PEakTUBHOE JBUKEHUE.
PaboTa cuiibl. MOITHOCTD CHJIBI.
Kunetnueckas sHEPTHs
MaTepuaibHOU TOukHu. Teopema 00
M3MEHEHUN KNHETUYECKOM DHEPTUH.
[loTeHManbpHas SHEPTHUsl.
[loTeHManbpHas S3HEPrust ynpyro
neopMUPOBAHHON NIPYKUHBI.
[ToreHunanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTH 3eMiH. [loTeHmanbHbIe
1 HEMIOTEHIHAJIbHBIE CHIIBI. CBS3b
paboThl HEMOTEHIIUAIBHBIX CUJI C
M3MEHEHHEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPaHEHHUS
MEXAHUYECKON DHEPIUH.

YIIpyrue u Heynpyrue

[IpoBeaeHNE SKCIEPUMEHTA: U3yUYECHUE
a0COJIFOTHO HEYNPYTOTo yaapa ¢
[MOMOILBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB; UCCJIEIOBAaHUE CBSI3H PaOOThI
CHJIBI C U3MEHCHUEM MEXaHUYECKOU
DHEPTUU TeJa Ha PUMEPE PACTKEHUA
PE3UHOBOTO KI'yTa.

OrneHka a0COMIOTHBIX U OTHOCHUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHHUIN (PU3NYECKHUX
BCJIMUMH.

PemieHre pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOMN (PHM3UICCKON MOJICTIBIO C

M CII0JIb30BAaHMEM OCHOBHBIX 3aKOHOB M
dhopMyJ1 TMHAMUKH U 3aKOHOB
COXpaHCHUS.

PenieHne KkaueCTBEHHBIX 3a/1a4 C OIIOPOH
Ha U3Y4YEHHBbIE B pazjene «MexaHnuka»
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUCCKHUC
SIBJICHUSL.

Onucanne MeXaHMYECKOTO JABHMKCHUS C
MCIIOJIb30BaHNEM (PU3UYECKUX BEJIUUMH:

HMMITYJIbC TCJId, KHHCTHYCCKAs SOHCPIus,
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CTOJIKHOBEHHMSI.

TexHuyeckue ycTporucTa u
[IPaKTUYECKOE IIPUMEHEHHUE: BOJTOMET,
KOIIED, TPY>KUHHBIN ITUCTOJIET,
NIBHYKEHUE PAKET

[MOTCHIMAIIbHAS SJHEPIUsl, MEXaHUYECKast
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOLIECCOB U
SIBJICHUM C UCITOJIb30BAaHUEM 3aKOHA
COXPaHEHMSI MEXaHUYECKOU SHEPTUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBbsCHEHNE OCHOBHBIX MPUHIUIIOB
NEUCTBUS U MMPAKTUYECKOTO IPUMEHEHUS
TEXHUUYECKUX YCTPOMCTB, TAKUX KAK:
BOJOMET, KOIIEP, NPYKUHHBIN MUCTOJIET.
OOBbsCHEHNE ABIKEHUS PAKET C ONIOPOH
Ha U3y4eHHbIe (PU3NUECKHE BETUYUHBI U
3aKOHBI MEXaHUKH.

lcrionb30BaHue MpHU MOATOTOBKE
COOOIIEHUM O TPUMEHEHUHU 3aKOHOB
MEXaHUKN COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHH 151
[MOMCKa, CTPYKTYPUPOBAHHUS,
WHTEPIIPETALNN U IIPEICTABICHUS
nH(}OpMaAIUU, KPpUTHUECKUN aHAIHU3
nonyyaemoit ungopmanuu [Iposenenue
KOCBEHHBIX U3MEPEHUI, UCCICTOBAHUI
3aBUCUMOCTEN (PM3NYECKUX BEJTUUHH,
[IPOBEPKA MPEIIOKEHHBIX TUIIOTE3

Hroro no pasneny

18
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Pasznea 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOU TeOpHUH

9

OCHOBHBI€ MOJI0KEHUSI MOJIEKYIISIPHO-
KUHETUYECKOW TEOPUHU U UX ONBITHOE
obocHoBaHue. bpoyHOBCKOE
NIBHOKCHUE.

Judbdysus. Xapakrep 1BUKEHUS U
B3aMOJIEMCTBHS YaCTHI] BEIIESCTBA.
Mojenu cTpOeHUs ra3oB, KUIKOCTEN
1 TBEPJIBIX TEJl U OOBSICHEHHUE CBOMCTB
BEIIECTBA HA OCHOBE 3TUX MOJICIICH.
Macca 1 pazMepbl MOJIEKYIL.
KommuecTBo BeniecTna. [loctosHnas
ABorajipo. TemnoBoe paBHOBECHE.
Temneparypa u e€ uzmepenue. llkana
temneparyp Llenscus. Monenb
uaeanbHoro raza. OCHOBHOE
YPaBHEHHUE MOJIEKYJIISIPHO-
KUHETUYECKOW TEOPUU UJIEaTbHOTO
rasa.

AOcomIoTHasl TeMIlepaTypa Kak mepa
CpeIHEW KHHETUYECKON SHEPTUHU
TETJIOBOTO JIBUKEHUS YaCTHIL rasa.
[[Ixana Temneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y PaBHECHHUE
MenneneeBa-Kianelipona. 3akoH

JlanbToHa. M30omponecchl

[IpoBeeHNE SKCIIEPUMEHTA!
ONpEIEJICHNE MACChl BO3/lyXa B KJIIACCHOU
KOMHATE Ha OCHOBE U3MEPEHUI 00bEMa
KOMHATBI, TABJIICHUS U TEMIIEPATYPHI
BO3/yXa B HEW; UCCIIEA0OBAaHUE
3aBUCHUMOCTH MEXIY IMapaMeTpamMu
COCTOSIHUS Pa3pEKEHHOIO Ta3a.

OreHka abCONIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJINYMH.

OOBbsiCHEHNE OCHOBHBIX MPUHIUIIOB
NeNCTBUN TEpMOMETpa U OapoMeTpa U
YCIOBUI MX O€30MaCHOTO MCTIOIb30BAHMS
B IIOBCEIHEBHOM KU3HU.

Pacnio3naBanue Gu3NUECKUX SBICHUM B
Y4EOHBIX OIBITAX U OKPY>KAOILIEH JKU3HU:
nudy3usi, OpOyHOBCKOE TBUKEHUE.
OnucaHue TENIOBbIX SIBICHUI C
MCII0JIb30BaHUEM (DU3NYECKUX BEIUYHH:
TaBJICHUE Ta3a, TEMIIEpaTypa, CpEeIHsIsA
KUHETUYECKas DHEPTUS Xa0THYECKOTO
NIBU>KEHUST MOJIEKYI,

CPCAHCKBApaTH4YHAasA CKOPOCTDb
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B UJICAJIBHOM ra3e C MOCTOSIHHBIM
KOJINYECTBOM BELIECTBA.

[" padhuueckoe mpeacTaBiIeHHE
M30IIPOLIECCOB: U30TEPMA, U30X0Da,
n3o0apa.

TexXHnYeCKHne yCTPOMUCTBA U
MPAKTUYECKOE TPUMEHEHHUE:
TepPMOMETp, OapOMETP

MOJIEKYI.

AHanu3 pU3NYECKUX MPOLECCOB U
siBIICHUH ¢ ucnoiab3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CpEHEN
KUHETHUYECKOW SHEPTUH TEIJIOBOTO
NBY>KEHUST MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATypPOH.

Peliennre pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PM3UYECKON MOJIETIBIO C
MCII0JIb30BAaHUEM OCHOBHBIX MTOJIOKEHUIM
MKT, 3ak0oHOB U (hopMyJT MOJIEKYISIPHON
(buzuKy.

PaboTa B rpynnax rnpu IiaHUpOBaHUU,
MPOBEJCHUN U UHTEPIIPETALINU
PE3YyJAbTATOB OIBITOB U aHAJIN3E
TOTIOJITHUTEJIbHBIX HCTOYHUKOB
nH(pOpMaIUU IO TEME

3.2

OCHOBBI
TEPMOJUHAMUKHN

10

TepmoaHaMHUYECKasi CUCTEMA.
BHYTpeHHsIS SHEPTUS
TEPMOJIUHAMUYECKON CUCTEMBI U
crmocoObI €€ n3meHeHus. KonndaecTBo
TEIJIOTHI U paboTa. BHyTpeHHss
PHEPTUS OJTHOATOMHOTO UAEATIBHOTO
rasa. Bunsl Teronepenayu:
TETJIOMPOBOJHOCTh, KOHBEKIIUA,
M3IydeHue. Y IeJibHas TeTI0EMKOCTh

BEIECTBA.

[IpoBeaeHNE SKCIIEPUMEHTA: U3MEPEHUE
YAETBbHOW TEMIOEMKOCTH BEIIECTBA.
Orenka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUMN PU3NYECKHUX
BEJIMYMH.

M3yuenue Mmoienelt mapoBoi TypOUHBI,
BUTATENsI BHYTPEHHETO CTOPaHus,
PEAKTUBHOIO JIBUTATEIIA.

OOBsiICHEHUE IPUHITUIIOB JICUCTBUS U

YCIIOBHIA 0€30MMaCHOI0 UCIOJIb30BAHUS
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KosnuecTBO TEIOTH pH
TeIIonepeaaye.

[Tonsarue 00 aguabaTHOM IIpoIiecce.
ITepBblii 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHue epBoro 3aKoHa
TEPMOJUHAMUKH K U30IPOLECCAM.
['padprueckas naTEpIpeTaUs
paboTHI raza.

BTopoii 3aK0H TEpMOJIUHAMUKMU.
HeobOpaTtuMocTs npoLeccoB B
MIPUPOJIE.

TernnoBbie MamuHbL. [TpuHIIUATIBI
JEWCTBUS TEIJIOBBIX MAaIlIUH.
[IpeoOpazoBanus YIHEPTUH B
TEIUIOBBIX MallluHaX.
Koaddumment noneznoro aeicTrus
TETUIOBOM MAILIUHBI.

Hukn KapHo u ero koagduurent
IIOJIE3HOTO IEUCTBUA.
DKoJioruyeckue npoodIeMbl
TEIUIOAHEPT € TUKH.

TexHuyeckue ycTponcTsa u
MPaKTUYECKOE TPUMEHEHHUE:
JIBUTATEJIb BHYyTPEHHETO CTOPAHMUS,
OBITOBOM XOJIOJIUIIBHUK,
KOHJIUIIMOHED

B IMOBCETHEBHOM KWU3HU JABUTATENS

BHYTPEHHETO CropaHusi, ObITOBOTO
XOJIOIUJIbHUKA, KOHJIULIHOHEPA.
Onuncanue CBOKCTB TEJN U TEIIOBBIX
SIBJICHUU C UCIIOJIb30BAHUEM
(U3UYECKUX BEIMYWH: JaBICHUEC
rasa, TeMneparypa, KoJIm4ecTBO
TEIJIOThI, BHYTPEHHSISI SHEPT U,
pabora ra3a. Pemenue pacu€THbIX
3a/1a4 ¢ SIBHO 3aJIaHHOU (PU3HUECKOI
MOJIEJIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYIT MOJIEKYJISIPHOM
(GU3UKH U TEPMOJIUHAMUKH.
Penienune kauecTBEHHBIX 3a71a4 C
OMOpPOI Ha U3yUYEHHBIE B pa3jielie
«MonekynspHas puznKa u
TEPMOJUHAMHKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
SIBJICHUS.

Pabota B rpynnax npu aHanuse
JOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(OpMAIUH TI0 TeMe
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3.3

ArperatHble COCTOSIHUSA
BeniecTBa. Pa3zoBble
EPEXOIbI

[lapooOpazoBaHue U KOHACHCAIHS.
lcriapeHue u KAIeHUeE.
AOCOJIIOTHAs! U OTHOCUTEIbHAS
BJIAJKHOCTB BO311yxa. HachlleHHbIN
nap. Y aenbHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb
TeMIIEpaTyphbl KUTICHUS OT TaBJICHUS.
TBEpnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHUS
CBOMCTB KpUCTAILIOB. JKuakue
kpuctaiuibl. COBpEMEHHbBIE
Marepuansl. [lnaBienue n
KpUCTaJUTA3alus. Y IeJIbHas TeIoTa
riaBiaeHus. CyomuManus.
YpaBHEHUE TEIJIOBOTO OajaHca.
TexHn4ecKue yCTpoucTBa u
MPaKTUYECKOE TPUMEHEHUE!
TUTPOMETP U TICUXPOMETD,
KAIOPUMETP, TEXHOJIOTUU MOITYUYEHUS
COBPEMEHHBIX MaTE€pPUaIOB, B TOM
qy1CJIe HAHOMAaTepUaloB, U
HAHOTEXHOJIOTUU

[IpoBeeHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIBHOM BIaKHOCTH BO3yXa.
Onenka a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUHN (PU3NIECKIX
BEJIMYMH.

M3ydyeHne CBOMCTB HACBIIICHHBIX MTAPOB,
CrIocoO0B U3MEPEHHUS BIAKHOCTHU
HabmrofeHue KureHus npy NOHMKEHHOM
TaBJICHUM, HATPEBaHUS U TJIABJICHUS
KPUCTAUINYECKOTO BEIECTBA.
OObsicHEeHUE IPUHIIUIIOB JIEUCTBUS U
YCJIOBUIM 0€30MMacHOT0 UCIOJIH30BAHUS B
MMOBCEIHEBHOM KU3HU TUTPOMETPA,
[CUXPOMETPA, KaJJOPUMETPA.

M3ydeHne TEXHOJIOTUH NOIyYEHNUS
COBPEMEHHBIX MAaTE€pUaJIOB, B TOM YUCIIE
HaHOMATEPHUAJIOB.

Pelienne pacu€THBIX 3a/1a4 C IBHO
3aTaHHOM (PHM3UICCKON MOJICTIBIO C
MCIIOJIb30BaHUEM YPAaBHEHUS TEILJIOBOTO
OanaHnca.

PenieHne kaueCTBEHHBIX 3a/1a4 C OIIOPOH
Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 (HU3UYECKUE SBIICHUS 10 TEME.
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Pacno3naBanue Gpu3nyecKkux siBJICHUN B
Y4EOHBIX ONBITAX U OKPYKAIOIICH KU3HU:
nedopMarius TBEPALIX TEJ, HarpeBaHUE U
OXJIQXJIEHUE TeJl, U3BMEHEHUE arperaTHbIX
COCTOSIHHMH BEIECTBA U 00BICHEHHE HX
Ha OCHOBE 3aKOHOB U (pOopMYyJI
MOJIEKYJIIPHON (PU3HKHU.

Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
MpecTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB MOJIEKYJISIPHON (DU3UKHU U
TEPMOJIMHAMUKH B TEXHUKE U
TEXHOJIOTHAX

Wtoro no paszueny 24
Pa3znen 4. DjeKTpOAMHAMMKA
4.1 |DnekTpocraTuka 10 [IpoBeeHNE SKCIIEPUMEHTA: U3MEPEHUE

DneKTpu3alus Tel. JNeKTPUUECKUI
3apsan. JBa BUIa 3IEKTPUUECKUX
3apsinoB. [IpOBOIHUKY, AUIIEKTPUKH
W TIOJIyIIPOBOJHUKH. 3aKOH
COXpaHEHUS AIEKTPUUECKOTO 3apsijia.
B3aumoelicTBrE 3aps10B. 3aKOH
Kynona. TodeuHbll 31EKTPUUECKUI
3apsii. DNEKTPUUECKOE TOJIE.

PIIEKTPOEMKOCTH KOHJIEHCATOPA.
OreHka a0COFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHHUHN (PU3NUECKHIX
BEJIMYMH.

M3yueHue NpUHILMIIOB AEUCTBUS
PIIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCATOopA.

M3ydyeHne npuHIUIOB AEUCTBUS
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HanpsskEHHOCTBD 3JIEKTPUUYECKOTO
noss. [IpuHnun cynepno3uiuu
DIEKTPUYECKUX Nosiel. JInHuu
HaNPsHKEHHOCTH DJIEKTPUYECKOTO
TOJIS1.

PaboTa cui1 31eKTPOCTaTUYECKOTO
noJis. [lorennnan. PazHocTts
roreHuanoB. [IpoBogHuku u
TUDJICKTPUKHU B DJIEKTPOCTATUYECKOM
nosue. Jlusnektpuueckas
MPOHUIIAEMOCTb. DIEKTPOEMKOCTD.
KonpaeHncarop. DneKTpo€MKOCTh
MJIOCKOTO KOHAEHCATOpa. DHEPIUsl
3apsKEHHOT0 KOHAEHCATOPA.
TexHnyeckue ycTporucTBa u
[MPAaKTUYECKOE MPUMEHECHHUE:
PIIEKTPOCKOIL, SJIEKTPOMETP,
PIIEKTPOCTATUUYECKAsl 3allINTa,
3a3eMJICHUE 3JIEKTPOIIPUOOPOB,
KOHJIEHCATOp, KOTIMPOBAJIbHBIN
arrapar, CTpyMHbIN ITPUHTED

U yCIIOBUN O€3011aCHOTO MPUMEHEHUS B
[IPAKTUYECKOM KU3HU, KONUPOBAJIBLHOTO
amnrapara, CTpyMHOro npuHTepa.
PaccmoTpenue pu3ndeckrux OCHOBAHUI
PIEKTPOCTATUYECKOMW 3alUTHI U
3a3eMJICHUS JIEKTponpuOopoB. Pemenue
PACUYETHBIX 33714 C IBHO 3a1aHHOMN
(bu3MYECKOI MOJEIBIO C UCTIOIB30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMyJ
PIEKTPOCTATUKU. PereHne KayeCTBEHHBIX
3a/1a4 C OIIOPOW HA U3YyYECHHBIEC 3aKOHBI,
3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS
DIIEKTPOCTATUKH.

PacnioznaBanue Gu3NUECKUX SBICHUM B
Y4EeOHBIX OMBITAX U OKPYXKAIOIIEH KU3HU:
DIIEKTPU3ALMS TEJI, B3AUMOJACHUCTBUE
3apsI0B U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (DOPMYIT DJIEKTPOCTATHUKH.
OnucaHue N3y4eHHbIX CBOMCTB BEIIECTBA
1 DJIEKTPUYECKUX SIBJIEHUU C
MCITOJIH30BaHNEM (DU3UYECKUX BEITUYHH:
DIIEKTPUYECKUM 3apsll, HAIPSHKEHHOCTh
PIEKTPUYECKOTO OIS,
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MOTEHIIMAJl, Pa3HOCTh MOTEHIINAJIOB,
DIIEKTPOEMKOCTb.

AHanu3 U3MYECKUX MPOIECCOB U
SIBIICHUH C UCIIOJIb30BaHUEM (DPU3HUECKUX
3aKOHOB: 3aKOHA COXPaHEHUs
DIIEKTPUUYECKOTO 3apsija, 3akoHa Kyona.
PaboTa B rpynnax npu aHaiuse
TTOTIOTHUTEIHHBIX HCTOYHUKOB
MH(OpPMAMKU U MOJTOTOBKE COOOILIEHUI O
[POSIBIEHUH 3aKOHOB JIEKTPOCTATUKH B
OKpY>KaroIllen )KU3HU U IPUMEHEHUHU UX B
TEXHHKE

4.2

[ locTosTHHBIII

PIEKTPUYECKUH TOK.

TOKM B pa3IM4YHBIX
cpenax

12

DJIEKTPUUYECKUN TOK. Y CIIOBUS
CYIIECTBOBAHUS JICKTPUUECKOTO
Toka. Mictounuku Toka. Cuia Toka.
[IoCcTOSIHHBIN TOK.

Hanpsoxenue.

3akoH OMa U1l y4acTKa LEMu.
DJIEKTPUUECKOE CONPOTUBJICHHUE.

VY nenpHOe COMPOTUBRIICHUE BEIIECTRA.
[TocnenoBaTenbHOE, MapalieIbHOE,
CMEIIIAaHHOE COCAUHEHHE
npoBoHUKOB. PaboTa
PIEKTPUUYECKOro TOoKa. 3aKoH [[xoyIs-
Jlenia. MOIHOCTD 3IIEKTPUYECKOTO
TOKA.

[IpoBeeHNE SKCIIEPUMEHTA: U3YUYEHNE
CMEILIAHHOI'O COEIMHEHUS PE3UCTOPOB;
n3mepenue JJ1C ncTtoyHuKa ToKa U €ro
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0/ICHHUE JIEKTPOJIU3a.

OneHka a0CONIOTHBIX M OTHOCUTENBHBIX
MOTPENTHOCTEN U3MEPEHHUMN (PU3NUECKHUX
BEJIMYMH.

OObsicCHEHUE TIPUHIIUIIOB ICUCTBUS U
YCJIOBHI 0€3011aCHOTO MTPUMEHEHUS
aMIIEpMETpa, BOJBTMETPA, PEOCTATA,
MCTOYHUKOB TOKa,
PJIEKTPOHArPEBATEIIBHBIX U

DIIEKTPOOCBETUTEIBHBIX TPHUOOPOB,
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DIEKTPOIBUKYIIAs CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHUKA TOKa. 3aKkoH Oma Jiiist
MOJTHOM (3aMKHYTOM ) 3JIEKTPUUECKOM
nenu. KopoTkoe 3aMbIKaHueE.
DIEKTPOHHAS TPOBOJIUMOCTD TBEPABIX
METAJJIOB. 3aBUCHMOCTb
CONPOTHUBJIEHUSI METAILJIOB OT
TEeMIEPATYpPHI.

CBepXITPOBOUMOCTD. DIEKTPUUECKHUI
TOK B BakyyMme. CBONCTBa
PIEKTPOHHBIX IMYYKOB.
[TonynpoBoguuku. CoOCTBEHHAs U
MpUMECHAasi TPOBOJANMOCTh
MOJyIpPOBOAHUKOB. CBOKCTBA P-N-
nepexoa.

[ToryripOoBOTHUKOBBIE TTPUOOPHI.
DIIEKTPUYECKUN TOK B paCTBOpax U
pacIiaBax 3JEKTPOIUTOB.
DIEeKTPOIUTHYECKAsT TUCCOIHALIMS.
DIEKTPOIIH3.

DIEKTPUYECKUN TOK B ra3ax.
CamocToATenbHbIN U
HECAMOCTOATENBHBIN pa3psia. MonHus.
[Tma3zma.

TexHr4ecKkue ycTpoucTaa u

TEpPMOMETpPA CONPOTUBJICHUSI,
BAKYYMHOT'O JIN0J1a, TEPMUCTOPOB U
($hoTOPE3UCTOPOB, OTYITPOBOTHUKOBBIX
TUOJI0B, TAJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UIECKON MOJICIIBIO C
MCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi Tembl «IlocTOSHHBIN
PIEKTPUYECKUN TOK.

Pacnio3naBanue pU3nYECKUX SIBJICHUN B
Y4EeOHBIX OMBITAX U OKPYKAIOIIEH KU3HU:
PIIEKTPUYECKAs MPOBOJAUMOCTD, TETIIOBOE,
CBETOBOE, XUMHYECKOE, MATHUTHOE
IEVICTBUS TOKA.

AHaU3 JIEKTPUYECKHUX SIBIICHUN U
[TPOLIECCOB B LIEMSAX IMOCTOSTHHOTO TOKA C
MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH IMOCJIEI0BATEIBHOTO U
[MapAJJICIIBHOTO COCINHEH NS
[IPOBOJHUKOB, 3aK0H Jlxoyisa-JIeHna.
OnucaHue U3y4eHHbIX CBOMCTB BEIIECTB
Y JIEKTPUUYECKUX SBJICHUU C
MCIIOJIb30BaHUEM (PU3UYECKUX BEJIUUWH:
PIEKTPUYECKUH 3apsijl, CUJla TOKa,
PIEKTPUYECKOE HaIPSHKEHUE,
PIEKTPUYECKOE COTPOTUBIICHUE,
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MPaKTHIECKOE MPUMEHEHHE:!
amIiepMeTp, BOJIBTMETP, PEoCTarT,
WUCTOYHHUKH TOKA,
DIIEKTPOHATpeBaTEIbHBIE IPHOOPHI,
HIIEKTPOOCBETUTEIbHBIE TIPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHbIN AHOJ, TEPMHUCTOPHI U
($hoTOpPE3UCTOPHI,
MOJTyTIPOBOTHUKOBBIN O/,
raJbBaHHUKa

pa3HOCTh noTeHuanos, J/1C, pabora
TOKa, MOIIIHOCTh TOKA.

Vcrionb3oBanre HHOOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKa,
CTPYKTYpUPOBAHUS, UHTEPIPETALIUU U
MpeacTaBIeHUs] HHPOPMALIUU TTPU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB MTOCTOSIHHOT'O TOKAa B TEXHUKE U
TEXHOJIOTUSIX

Wtoro no pazneny 22
Pe3epBHOE BpeMms 2
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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11 KIIACC

Haumenosaunue

KomnuectBO OCHOBHBIE BUJIBI IEATEILHOCTH
No /it pa3ziesioB U TeM [IporpammHoOe cojiepKaHue
4acoB 00yJarommxcs
y4eOHOro ImpemeTa
Paszpgen 1. DiekTpoguHaMuKka
1.1 |MarautHoe€ moJIe. 11

QHGKTpOMaFHHTHaSI
HMHAYKIOA

[IoCTOSIHHBIE MAaTHUTHI.
B3auMoaencTBre NOCTOSTHHBIX
MarHuToB. MarauTtHoe nojue. Bektop
MAarHATHOW MHAYKIUH. [IpuHImn
CyNEPIIO3ULIUA MAarHUTHBIX MOJIEH.
JIMHMY MarHUTHOW UHAYKIIHH.
KapTuHa 1TMHUI MarHuTHOU
WHIYKIAW MOJISI TOCTOSIHHBIX
MarHuToB. MarHuTHOE moJie
[MPOBOJIHHUKA ¢ TOKOM. KapTruHa nunui
WHYKIIMM MarHUTHOTO OIS
JJIMHHOTO TIPSIMOTO MPOBOIHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IPOBOJIHUKA,
KaTyILIKU ¢ TOkOM. OnbIT Dpcrena.
B3auMoencTBre NPOBOJHUKOB C
TOKOM.

Cuita Amniepa, €€ MOAyJIb U
HarpaBJICHHE.

Cuna Jlopenua, €€ MoayJb U
HanpasJeHUE. J[BH)KEHUE 3apsSKEHHON

qaCTUIIbI

[IpoBeieHrE SKCTIEpUMEHTA: U3YUYECHUE
MarHATHOTO TOJISI KATYIIKHA C TOKOM;
HCCIICIOBAHNE ICUCTBUS ITOCTOSIHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
HMCCJICIOBAHUE SIBJICHUS
PIEKTPOMArHUTHOW MHAYKIMU. O1ieHKa
a0COJIIOTHBIX M OTHOCHTEJIHHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMUMH.

OOBsICHEHUE TIPUHITUATIOB JICUCTBUS U
YCIIOBUI 0€30IMacHOT0 IPUMEHCHHS
MOCTOSIHHBIX MarHUTOB,
PJICKTPOMArHUTOB, AJICKTPOJIBUTATEIIS,
YCKOPHUTEJIEH 3JIEMEHTAPHBIX YACTHII,
VHIyKIIMOHHOMW IIEYH.

Pemienune pacy€THbBIX 3a/1a4 HA
npuMeHeHue GopmyI1 TeMbl «K MarHuTHOE
MoJie. DJICKTPOMArHUTHASI UHIYKIIUSD).
PenieHne kaueCTBEHHBIX 3a/1a4 C ONIOPOH
Ha U3YUYEHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH

u (uznUecKue
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B OJIHOPOJIHOM MarHUTHOM IIOJIE.
PaboTa cwtel JIoperria.

SIBIIEHME HIIEKTPOMArHUTHOU
nHayKuuu. [ToTok BekTopa
MAarHUTHOW WHIYKIIUH.
DNEeKTPOABMKYLIAs CUJIa MHIYKIIMH.
3aKOH 3JIEKTPOMarHUTHOW WHIYKLIUN
QDapajest.

Buxpesoe 3JIeKTpuyecKoe IoJe.
DONeKTpOABMKYLIAs CUJla MHIYKLIUH B
MPOBOJIHUKE, TBUKYILIEMCS
MOCTYIATEIbHO B OJJHOPOIHOM
MarHUTHOM TIOJI€.

[IpaBuno Jlenua.

NHIyKTUBHOCTG. fIBNEHNE
CaMOMHAYKIMH. DIEKTPOABUKYILAS
CHJIa CAMOUHIYKIHUH.

DHeprusi MarHUTHOTO TOJISI KaTYILIKH C
TOKOM.

DIEeKTPOMarHUTHOE MOJIE.
TexHuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHUE!
MOCTOSIHHbIE MAarHUTHI,
HIIEKTPOMATHUTBI, 3JIE€KTPOIBUTATENb,
YCKOPUTEINN 3I€MEHTAPHbBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

SIBJICHUS TeMBI «MarauTHoe IoJe.
DNEeKTPOMArHUTHASI UHTYKIIHS).
OrnpenesieHue HapaBJICHUSI BEKTOpa
WHIYKIIUM MAarHUTHOTO TOJI MPOBOJAHUKA
C TOKOM, cuiibl AMriepa u cuibl JIopeHna.
Pacno3naBanue Gpu3nyecKux siBJICHUN B
YIEOHBIX ONBITAX U OKPYKAIOIICH KM3HU:
B3aMMOJICCTBHE MarHUTOB,
PIIEKTPOMArHUTHAsI UHAYKIHUS, 1E€HCTBUE
MAarHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM
Y IBUOKYIITUNCS 3apsi.

AHaJIM3 JIEKTPOMArHUTHBIX SIBJICHUM C
HMCITI0JIb30BAaHUEM 3aKOHA
PJIEKTPOMArHUTHOW MHAYKIUU. Onucanue
M3YYEHHBIX CBOMCTB BEIIECTB U
PIIEKTPOMArHUTHBIX SBJICHUM C
HCITOJIb30BaHNEM (PU3HYECKUX BEJIMUMH:
WHIYKIASI MArHUTHOTO TOJIsI, CUja
Awmriepa, cuia JIopeHiia, MHIyKTUBHOCTh
KaTYIIKW, SHEPTUS JIEKTPUUECKOTO U
MarHuMTHOTO MOJIeH

Hroro no paszneny

11
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Pasznen 2. Kosie0aHus ¥ BOJIHBI

2.1

MexaHU4eCKUe 1
PIIEKTPOMArHUTHBIE
KOJICOAHUS

KonebarenbHas cucrema. CBOOOHBIE
MexaHnueckue kojebanus. I°
apMoHuueckue konebanus. [lepuon,
JacToTa, aMIUIUTya U daza
kosnebanuil. [IpyKMHHBIA MasSTHHK.
MareMaTu4ecKui MasiTHUK.
YpaBHEHHE TApMOHUYECKHAX
kosnebanuii. [IpeBparnienue sHepruu
MPU TAPMOHUYECKUX KOJCOaHUSX.
KonebarenbHbiii KOHTYp. CBOOOIHBIE
DIIEKTPOMArHUTHBIE KOJIeOaHus B
UealbHOM KOJIEOATEIbHOM KOHTYDE.
AHJIOTUS MEXY MEXaHUUYECKUMH U
PIIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU.
®opmyna ToMcoHa. 3aKoH
COXpPaHEHUS YHEPTUH B UAECATHHOM
K0JIe0aTeIbHOM KOHTYPE.
[IpencraBieHue 0 3aTyXarIux
KoJeOanusax. BeiHyX1eHHBIE
MexaHu4eckue kojaebanus. PezoHanc.
BbIHYK/I€HHbIE 3JIEKTPOMAarHUTHbBIE
kosebanus. [lepeMeHHbIN TOK.
CunHycou1anbHbIN IEPEMEHHBIN TOK.

MccnenoBanue napameTpoB
KOJIeOaTeIbHON CUCTEMBI - IEPUOJIA,
JacTOThI, AMIUIUTYIbI U (a3bl KOJeOAHMI
(Tpy>XKUHHBIA W/ WA MaTEMATHISCKUAN
MasITHUK).

HaOmtonenue 3atyxaromumx KojieOaHuid.
HccnenoBanre CBOMCTB BBIHYKIEHHBIX
KOJICOaHMIA.

HaOmronenue pe3oHaHca.

[IpoBeneHNE SKCIIEpUMEHTA!
MCCIIEIOBAaHNUE 3aBUCUMOCTH TIeproaa
MaJlbIX K0JieOaHU Tpy3a Ha HUTH OT
NIJTMHBI HUTU U MacChl Ipy3a;
MCCIIeIOBAaHUE MIEPEMEHHOTO TOKA B IEMHU
13 MOCJIEIOBATEIBHO COEIMHEHHBIX
KOHJICHCATOpa, KaTYyIIIKU U PE3UCTOpa.
O1eHka abCOIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHHUN PU3NUECKHUX
BEJIMYMH.

OObsiCHEHUE TIPUHIIUIIOB JICUCTBUS U
YCJIOBHI 0€301MaCHOTO MTPUMEHEHUS
PIIEKTPUUYECKOTO 3BOHKA, TeHEpaTopa
[MEPEMEHHOTO TOKA, JINHUU
DIIEKTponepeaay.

Pelienrie pacu€THBIX 3a/1a4 C IBHO
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MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUTATYIHOE U JAEHCTBYIOIIEE
3HAYECHUE CUJIbI TOKA U HAIIPSIKEHUS.
Tpanrcdopmarop. [IponsBoacTso,
nepeaya u noTpedaeHue
PIEKTPUYECKON SHEPTUH.
DKOJIOTUYECKUE PUCKHU MTPU
[IPOU3BOJICTBE JIEKTPOIHEPTUN.
KynbTypa ucnosbp3oBaHus
PIIEKTPOIHEPTUU B MOBCEIHEBHOU
YKU3HH.

TexHuyeckue ycTponucTsa u
IPaKTUYECKOE IPUMEHEHHE:
PIIEKTPUYECKHUI 3BOHOK, TEHEPATOP
MEPEMEHHOr0 TOKa, TIMHUU
DIIEKTpoIiepeaay

3aTaHHOM (PHU3UYECKON MOJICTIBIO C
MCIIOJb30BaHNEM OCHOBHBIX 3aKOHOB U
(bopMyI1, ONUCHIBAIOIINX MEXAHUUECKHUE U
PIIEKTPOMArHUTHBIE KOJIeOaHus.
Onucanue MEXaHUYECKUX U
AIIEKTPOMATHUTHBIX KOJICOaHUH C
MCIIOJB30BaHNEM (PU3UYECKUX BEJIUYUMH:
MEepHOJI U 4acTOTa KOJIeOaHuid,
aMIuTyAa u asza KojaebaHui, 3apsia u
CuJia TOKa B TApMOHUYECKUX
DIIEKTPOMATHUTHBIX KOJICOAHUSIX.
PemieHre KkaueCTBEHHBIX 3a]1a4 C OMOPOH
Ha W3y4YCHHbBIEC 3aKOHbI, 3aKOHOMEPHOCTH,
OTHUCHIBAIOIINE MEXaHUYECKUE U
PIIEKTPOMArHUTHHIE KOJIeOaHus.

PaboTa B rpynmax mpu riaHUpOBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
PE3YyJAbTATOB OIBITOB, U AHATIU3E
TOTIOJIHUTEIBbHBIX NCTOYHUKOB
nH(pOpMAaIUU IO TEME

2.2

MexaHU4eCKue 1
PJICKTPOMAarHUTHHIE
BOJTHBI

MexaHuyecKue BOJIHEI, YCIIOBUA

pacnpoctpanenus. Ilepuoa. CkopocThb

PACIPOCTPAHEHUS U JUIMHA BOJIHBI.
[Tonepeunsie u

N3yuenue oOpazoBaHus U
pacmpoCTpaHEHUS MOMEPEUHBIX U
MPOAOIHHBIX BOJIH.

HabGmronenue orpakxeHus
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IIPOJI0JIbHBIE BOJIHBI.
WnTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTh
3ByKa. Bricota ToHa. TeMOp 3ByKa.
DNeKTpOMarHUTHbIEC BOJTHBI.
YcnoBus U3mydeHus
AJIEKTPOMArHUTHHIX BOJIH. B3anmHuas
opueHTaIus BeKTopoB E, B, u B
3JIEKTPOMArHUTHOM BOJIHE.
CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXkK€HUe, NPEJTOMIICHHE,
noJisipyu3anus, IMppaxknus,
untepdepenius. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHuTHBIX BOJIH.
[IprMeHeHue 3eKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHLMIBI paguOCBSI3U U
TeseBuAcHuA. Paguonokanms.
DJIEKTPOMAarHuTHOE 3arpsi3HEHUE
OKPYXaroIIEn Cpeibl.

TexHuueckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHE:
MY3bIKQJIbHBIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasl TUarHOCTHKA B
TEXHUKE U MEIUIIUHE, pajap, v

npesioMJIeHUs, HHTep(epeHnu u
TudpaKkIMi MEXaHUYECKUX BOJH.
HaGnronenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C AMIUIUTYION U
4acTOTOM KOjIeOaHMiA, 3ByKOBOTO
pe30oHaHca.

HccnenoBanue cBOKCTB
AJIEKTPOMArHUTHBIX BOJIH:
OTPAKEHUE, NPEIIOMIICHHUE,
noJispu3anus, Iuppaxkuus,
uHTepdepenus. M3ydenne ycinoBuii
U3JIy4EHUS SJIEKTPOMArHUTHBIX BOJIH,
B3aMMHOW OpUEHTAIlUU BEKTOPOB E,
B, 1 B o7IeKTpOMarHuTHON BOJIHE.
N3ydenune npuMeHeHns
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE
U OBITY.

OO0bsicHEHUE TTPUHIIUIIOB ICUCTBUS U
yclIoBUil 0€3011acCHOT0 MPUMEHEHHUS
MY3bIKQJIbHBIX UHCTPYMEHTOB,
yJIbTPA3BYKOBOUM JUArHOCTUKHU B
TEXHUKE U MEJUIIUHE, pajapa,
paauonpuéMHMUKA, TEIIEBA30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemrenue pacyérHbix u
Ka4eCTBEHHBIX 3a/1a4 C OIIOPOU Ha
W3YUYEHHbIE 3aKOHBI U

49



3aKOHOMCPHOCTH, OIIMCBIBAIOIINUC
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paTuONIPHEMHUK, TEIICBU30D, aHTCHHA,
tenedon, CBU-neun

pacrpoCTpaHEHUE MEXaHUYECKUX U
DIICKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH /1715 TIOMCKa,
CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU U
MpeICTaBICHNUS] HHPOPMAIIUU TIPU
MMOATOTOBKE COOOIEHUI 00
HCIO0JIb30BaHUU JICKTPOMArHUTHBIX BOJIH
B TCXHHKE.

Yyactue B IUCKycCUH 00
PJIEKTPOMArHUTHOM 3arps3HEHUN
OKPYKaIOIIEH CPEIbL.

PaboTa B rpynmnax npu mjiaHupOBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
pE3yJIbTATOB OINBITOB M aHAJIN3E
[TOIOJIHUTENIbHBIX HCTOYHHUKOB

nH(pOpMaIUU IO TEME
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2.3

Onrtuka

10

[" eomeTpruuecKkas ONTHKA.

[ [pssMONTMHEHOE PaCIIPOCTPAHEHUE
CBETA B OJHOPOJIHOM cpene. JIyu
cBeTa. ToueyHBIM HCTOYHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHBI
oTpakeHusl cBeTa. [locTpoeHue
M300paKEHHI B IJIOCKOM 3€pKalie.
[IpenomiieHue cBeTa. 3aKOHBI
MpEeJIOMIICHHS cBeTa. AOCOIOTHBIN
rmokasarenp npenomiieHus. [lomaoe

M3ydyeHue siBIE€HUS OJIHOIO
BHYTPEHHEI0 OTPaXKEHUs, €r0
[IPUMEHEHUS B CBETOBOAE. M3yduenue
MOJIeJIel MUKPOCKOTIA, TEJIECKOIIA.

[TomydyeHne cekTpa ¢ TOMOIIBIO TPU3MBbI
U audpakinoHHo peméTku. 3mepenue

[OKa3aTelIs MPEIOMIICHUS CTEKIIA.
HccnenoBanre CBOMCTB H300paXeHu i
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BHYTPEHHEE OTpaKEHUE.
[IpenenpHbIN yroa NOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.
Hucnepcus cBera. CoxHBINA COCTaB
oenoro cera. L[BerT.

Cobuparoniye 1 pacceuBaroIIye
nvH3bl. ToHkas nuH3a. POKYCHOE
pacCTOsSIHUE U ONTUYECKas CUJIa
TOHKOW JIMH3bI. [TocTpoeHne
M300pakeHH B COOMpPAOUINX U
paccenBaromux JuH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JABAEMOE JIMH30M.

[Ipenensl mnpuMEHUMOCTH
F€OMETPUYECKON ONITUKH.
Bonnoas ontuka. UaTepdepenims
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HAOJIIOACHUSI MAKCHUMYMOB
Y1 MUHHUMYMOB

B UHTEP(PEPEHIITMOHHOMN KapTUHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus ceta. Judpakuronnas
pemérka. Y clioBre HaOIIOACHUS
TJIAaBHBIX MAaKCUMYMOB TIPH NaJ€HUU
MOHOXPOMAaTUUYECKOTO CBETA Ha
TU(GPaKIMOHHYIO PEIIETKY.

B JIMH3aX.
OObsicHEHUE TPHUHLIMIIOB IEHCTBHS U
yCIIOBUI 0€3011aCHOTO IPUMEHEHUS
OYKOB, JyTibl, (hOTOAINIApATA,
IPOEKIMOHHOIO aIIapara,
MHUKPOCKOTIA, TEJIECKOIA, BOJJOKOHHOMN
ONTHKH, TUPPAKIUOHHON PEIIETKH,
HOJIAPOUIA.

Pemenne pacu€THbIX 3a1a4 ¢ IBHO
3a1aHHOMN (PU3UYECKOU MOJIETIBIO C
UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (GOpMYJI r€OMETPUUECKON ONTUKH.
[TocTpoenue n onucanue
NU300pakeHusl, CO34aBaeMOro
IJIOCKHAM 3€pPKAJIOM, TOHKOW JIMH30M.
Paccmotpenue nipenenos
IPUMEHUMOCTH I€OMETPHUYECKON
ONTHKHU.

Pacnio3naBanue pu3nuecKux sIBICHUMA
B OMBITAX U OKPYXAIOLIEH KU3HU:
IPSIMOJINHEWHOE PACIIPOCTPAHEHHE
CBETa, OTPAXKEHUE, IPEJTOMIICHHE,
uHTepPEepeHIus, TuPpaKkus u
NOJIApU3ALIMS CBETA, TUCIIEPCUs
ceera. M3ydenue ycioBui
HaOJII0/ICHUS] MAKCUMYMOB 1
MUHUMYMOB B UHTEP()EPEHIIMOHHOM
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KapTHUHC
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[lossipu3anus ceera.

TexHuyeckue ycTponucTsa u
[IPaKTUYECKOE IPUMEHEHHUE: OUKH,
yna, poroanmnapar, IpOEKIMOHHBIHI
anrapar, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAsI OIITUKA, AU(PPaKIIMOHHAS
PELIETKA, MTOJIAPOUT

OT JABYX CHH(A3HBIX KOTEPEHTHBIX
NCTOYHHUKOB.

Y croBue HAOMIOIEHUS TJIaBHBIX
MaKCHUMYMOB TIPH TIaICHUN
MOHOXPOMAaTHYECKOTO CBETa Ha

MU PaAKITMOHHYIO PeIETKY. AHAIHN3
ONITHYECKUX SIBJICHUH C UCITOJIH30BAHUEM
3aKOHOB: 3aKOH MPSMOJIMHEHMHOTO
pacnpocTpaHEHUs CBETa, 3aKOHbI
OTpaXEHUS CBETA, 3aKOHBI TTPEIIOMIICHUS
cBera. Onucanue ONTUYECKUX SBJICHUM C
HCITOJTB30BaHNEM (DU3UYCCKUX BEITUYHH:
(hOKyCHOE pacCTOSIHUE U ONTHYECKasI
CHUJIa JTUH3bI

Hrtoro no pazneny
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Pa3znen 3. OCHOBBI ClIENUAIBHON TEOPUH OTHOCUTEILHOCTH (HaJjiee - CTO)
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3.1

OCHOBBI CEIMATIHLHON
TCOPUHU
OTHOCUTEIBHOCTH

[" paHUILbI IPUMEHUMOCTH
KJIACCUYECKOM MeXaHUKU. [locTynarsl
CIEUaIbHOU TEOPHUH
OTHOCUTEJIBbHOCTH: MHBAPUAHTHOCTH
MOJYJSl CKOPOCTH CBETA B BAKyyME,
[IPUHIUI OTHOCUTENBHOCTH
OWHIITENHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
3ameJIEHHE BPEMEHHU U COKPAICHUE
JUTVHBI.

Pelienne kauecTBEHHBIX 33724 ¢ OTIOPOid
Ha u3ydeHHsble noctynaatel CTO.
Vcrionb3oBanre HHOOPMAITMOHHBIX
TEXHOJIOTUI JIJIsl TTOUCKa,
CTPYKTYPUPOBAHWSI, HHTEPIIPETAITIH U
MpeCcTaBIeHNUs] HHPOPMALIUU MIPU
MOATOTOBKE COOOIIEHUM O TpaHUIax
MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU
u ocHoBax CTO
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DHeprus 1 UMILYJIbC PEIATUBUCTCKON
qacTULbl. CBs3b MACCBI C DHEPTUEH U
VMITYJIbCOM PEIATUBUCTCKON
YaCTHUI[bl. DHEPIUs TOKOS

Hrtoro o pazueny

Pasznes 4. KanToBas ¢pusuka

4.1

DIeMEHTHI KBAHTOBOU
OIITUKHA

®otonbl. Popmyina I1nanka cBs3u
PHEprun (POTOHA C €r0 YaCTOTOM.
DHeprus ¥ UMIyJIsC (HOTOHA.
OTKpBITHE U UCCTIEAOBAHKE
dboroaddekra. OnbiTel A.T.
CroneroBa. 3akoHbl pororddexra.
YpaBHEeHHE DUHIITEWHA JJIsI
dboroaddexra. «KpacHas rpaHuiiay
dboroaddexra. /laBieHne crera.
Omnertel [1.H. JIeOGenena.
XUMHUUECKOE IEUCTBUE CBETA.
TexHuyeckue ycTponcTa u
MPaKTUYECKOE TPUMEHEHHE:
dhoTo351eMeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBeTOIUO

HaoOmronenue ¢porodddexra Ha
YCTAaHOBKE C IMHKOBOW TJIACTUHOM.
HMccnenoBaHne 3aKOHOB BHEIITHETO
dboroaddexra.

OOBsICHEHNE OCHOBHBIX IMPUHIIMIIOB
IEHCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
Kak: poTodeMeHT, POTOIaTUHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
YCIIOBUHM UX O€30MaCHOT0 MPUMEHEHHUS B
[MPAKTUYECKON KU3HU.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UICCKON MOJICTIBIO C
HMCII0JIb30BAaHMEM OCHOBHBIX 3aKOHOB M
(dhopMyJ1 KBAHTOBOM OINTHKHU.

PenieHne kaueCTBEHHBIX 3aJ1a4 C ONOPOH
Ha U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
KBAaHTOBOM ONTHUKU. Pacro3HaBaHue
buznyecKux sIBICHUN B yU4EOHBIX

OIIbITax:
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dotornekrpuueckuii 3hpPexT, cBeToBOE
naBlICHHE.

Onucanue U3y4eHHBIX KBAHTOBBIX
SIBIICHHIA U TIPOIIECCOB C MCIIOJIb30BAaHUEM
(U3NIECKUX BEMYHH: CKOPOCTh
DIIEKTPOMATHUTHBIX BOJH, JITHHA BOJTHBI
W 4aCTOTa CBETA, SHEPTHSI U UMITYJIbC
dboToHa

4.2

Crpoenne aroma

Mopens atoma Tomcona. OnbIThI
Pesepdopaa no paccessHUIO a-4acTHil.
[[maneTapHas MOAENb aToMa.
[Toctynatsr bopa.

W3nyyeHue u norjioiieHne GoTOHOB
[IpY IIEPEXOJIE ATOMA C OJHOTO YPOBHS
DHEPryUU Ha APYrou. Buael CiekTpos.
CnexkTp ypOBHEHN DHEPTUM aTOMaA
BOJIOpOJA.

BosiHOBEIE CBOMCTBA YacTull. BonHsI
e bpoiunsa. KopnyckynsspHOBOJIHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYXJICHHOE
V3Jy4YCHUE.

TexHuueckue ycTpoucTsa u
MPAaKTUYECKOE MPUMEHECHUE:
CIEKTPAIbHBIN aHANIHU3 (CIEKTPOCKOM),

n1a3ep, KBAHTOBBIM KOMIIBIOTED

M3yuenne moaenu omnbita Pesepdopna.
[IpoBeneHne SKCIIEpUMEHTA 110
HaOJII0/ICHUIO JTMHEWYATOTO CIIEKTpa.
Ornenka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN PU3NYECKHUX
BEJINYMH.

WN3yuyenune moaenu aroma: ToMcoHa,
MJIAHETAPHOM MOJIENIA aTOMa, MO
atoma bopa.

M3ydeHue cnekTpa ypoBHEN SHEPTUH
aToma Bosiopoaa. O0bsIcCHEHHE
[IPUHIIUIIOB ICMCTBUS U YCIOBHI
0€30IacHOr0 MPUMEHEHHUS CIIEKTPOCKOIIA,
na3epa, KBAaHTOBOTO KOMITBIOTEPA.
PenieHne kaueCTBEHHBIX 3a/1a4 C OIIOPOH
Ha U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBIICHUS 110 TEME

«Ctpoenue aroMay.
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PacriozHaBaHue QU3NYECKUX SBJICHUHN B
y4€OHBIX OIBbITaX: BOSHUKHOBEHHE
JIMHEWYATOro CIEKTPa U3JIYyYEHUs.
AHaJIM3 KBaHTOBBIX ITPOLIECCOB U
SIBJICHUM C UCIIOJIb30BaHUEM IIOCTYJIATOB
bopa

4.3

ATOMHOE A11pO

DKCIEPUMEHTHI, TOKa3bIBAIOIIIHE
CJIO’KHOCTb CTpOeHUS siipa. OTKpbITHE
PaguOaKTUBHOCTHU. OMBITHI
Pesepdopaa no onpeaeneHuo cocTaBa
PaINOAKTUBHOTO MU3JIyYEHUS.
CaoiicTBa anb(da-, Oera-, ramma-
n3nydyeHus. Bousaaue
PaIMOaKTUBHOCTHU HA KUBbIC
OpTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas mogens siapa I°
eiizenOepra-lMBaHeHko.

3apsg sapa. MaccoBoe 4nciio siapa.
HN3oTomsI.

Anbha-pacna. DIEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacnai. I” amma-
W3JIydeHre. 3aKOH paguOaKTUBHOTO
pacraja.

DHeprus CBsI3U HYKJIOHOB B SIJIpE.

M3ydeHne 3KCIepuMEHTOB,
TOKA3bIBAIOIINX CIOKHOCTH CTPOCHHS
aTOMHOTO sI/Ipa.

VccnenoBaHue TPEKOB YacTHI (110
roToBbIM (oTorpadusim). M3yuenue
SIIEPHBIX CUJI, SJICPHBIX PEaKIil CHHTE3a
W pacnaza, TEpMOSIEPHOTO CUHTE3A.
M3ydyeHne HyKJIOHHOU Mojenu siapa I
eiizenOepra-lBaHneHko.

OOBbscHEeHNE YCTPONCTBA U IPUMEHEHUS
T03UMeETpa, KaMepbl BuibcoHa, simepHoro
peakTopa, aTOMHON OOMOBI.

Pemenue 3a1a4 ¢ Onopoy Ha IOJTyYEHHbIE
3HaHUs, B T.4. O 3apsiie U MaCCOBOM
quclie Aapa.

Pacrio3naBanue GU3NYECKUX SBICHUHN B
y4eOHBIX OIMBITaX U B OKPY>KAIOIICH
PKU3HH: €CTECTBEHHAs! M UICKYCCTBEHHAS

Sl nepHbIe CUIIBI.

PAANOAKTUBHOCTD.
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JledbekT macchl sapa.

SnepHeie peakunu. /[eneHue nu cuHTE3
s1ep.

S nepHbii peaktop. TepMosiaepHbIii
cuaTe3. [Ipobaembl 1 TepCreKTUBBI
S17IEPHON SHEPIETUKH.
DKOJOTUYECKUE ACTIEKTHI SICPHOMN
DHEPIETHUKH.

DneMeHTapHble YacTullbl. OTKpBITHE
MTO3UTPOHA.

MeTobl HAOIIOICHUS U PETUCTPALIUN
PJIEMEHTAPHBIX YaCTHII.
OyHIaMEHTAIBHBIE B3aUMO/ICHCTBHS.
EanHCTBO PU3NUecKOi KapTUHBI
MHpA.

TexHn4ecKkue yCTpomucTna u
MPAaKTUYECKOE MPUMEHECHUE:
03uMeTp, KaMepa Busbcona,
sJIEPHBINA PEaKTOpP, aToMHast bomba

Onucanue KBaHTOBBIX SIBICHUN U
MTPOIIECCOB C UCIIOJIb30BAaHUEM
(bU3UYECKUX BEIMYWH: TIEPHO/T
[MOJTypacriaia, SHEPTHs CBSI3U ATOMHBIX
s51ep, 1eeKT Macchl spa.

AHaQJIN3 IIPOLIECCOB U SIBJICHUM C
VCII0JIb30BaHUEM 3aKOHOB U IIOCTYJIATOB:
3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsa, 3aKOH COXPaHEHU MacCOBOTO
qucia, nocryiarsl bopa, 3aKoH
PaJMOAKTUBHOIO pacnaa.

YyacTtue B paboTe Kpyrjioro crojia
«DPyHIaMEHTAJIbHBIC B3AUMOJICHCTBHS.
EnuncTBO puznueckoil' KapTUHBI MUPay.
Vcrionb3oBanre HHOOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOKCKA,
CTPYKTYPUPOBaHUsA, UHTEPIIPETALIUU U
MpeACcTaBICHUs] HHPOPMAILIUU TIPU
MOATOTOBKE COOOIIECHUM O TPUMEHEHUHU
3aKOHOB KBAaHTOBOU (PM3HUKHU B TEXHHUKE U
TEXHOJIOTUSX, SKOJIOTUYECKUX aCTeKTaxX
SIIEPHOM DHEPrEeTUKU

Hroro no pazneny
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Paszpgen 5. DjieMeHTbl aCTPOHOMUM M ACTPOPU3UKH

5.1

DneMEeHThbl ACTPOHOMHHU
1 acTpOoH3UKH

7

OTanbl pa3BUTHUS ACTPOHOMHUHM.
[IpukiagHOe 1 MUPOBO33PEHUYECKOE
3HAYECHHE aCTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3aus,
IpKW€ 3BE3/IbI, TNTAHETHI, NX BUIUMOE
nBwkenne. CojlHeYHas cUCTEMA.
Connne. CojlHeUHass aKTUBHOCTb.
Hcrounuk sueprumn CoJiHIa u 3BE31.
3BE3/IbI, NX OCHOBHBIC
XapakTepucTuku. /luarpamma
«CTEKTPaJIbHBINA KJIACC - CBETUMOCTH.
3BE3/IbI TJIABHOM
MOCJICOBATEIILHOCTH. 3aBUCUMOCTD
«Macca - CBETUMOCTb» JJIsl 3BE3]]
rJIaBHOM I10CJI€A0BATEIbHOCTH.
BHyTpeHHee CTpOEHHE 3BE3 .
CoBpeMeHHBIE TTPEICTABICHUS O
MPOUCXOXKICHUH U 3BOJIoIUKM CoHIa
1 3BE3]1. DTaIlbl )KU3HH 3BE3.
Muneunsiit I1yTs - Hamna [ anakruka.
[Tonoxxenue u asmxkenue CojHIIA B
["anaxkTyuke. THIIBI raTaKTHK.
Panuoranaktuku u kBazapsl. YEpHble
NIBIPBI B S/Ipax rajaKTHUK.

[loaroroska cooO1enuii 00 Franax
Pa3BUTHSI ACTPOHOMUH, O IPUKIATHOM U
MHPOBO33PEHYECKOM 3HAUYCHUU
ACTPOHOMMH, O METOJaX MOTYyUYCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOW aCTPOHOMHUHU.
M3ydyeHrue COBpEMEHHBIX IIPEACTABICHUN
0 IPOUCXO0XKACHUHU U 3Boonnu CoJiHIa
W 3BE3/I.

M3yueHne TUIOB TaJIaKTHUK,
paarorajakTuK U KBazapoB. M3yueHue
NIBIDKEHNS HEOECHBIX TEJI, DBOJIIOIMHU
3BE31 U BecenenHoil, mpoieccos,
[MPOUCXOIAIINX B 3BE3/1aX, B 3BE3IHBIX
CHCTEMAaXx, B MEXKTaJakKTHIECKOU cpejle,
MacIITaOHOW CTPYKTYphl BeeneHHoit'.
OObsicHeHue pacmupeHus: Beenennoit Ha
OCHOBE 3aKOHa Xa00:a.

[ToaroToBKa K 00CYKIECHUIO
HEpEIISHHBIX TIPO0JIEM aCTPOHOMHUM.
[IpoBenenue HabOMOACHUIN
HEBOOPYKEHHBIM IJ1a30M C
MCIIOJIb30BaHUEM KOMITBIOTEPHBIX

[IPUJIOKEHUM ISl ONIPEAEITICHUS
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Bcenennas. Pacomupenne BeeneHHom.
3akon Xab6mna. Pazberanue raiakTuk.
Teopus bonbiioro B3peiBa.
PennkToBO€E M3ITyYeHHE.
MacmtabHast cTpykTypa BeeneHHOM.
Meraranaktuka. Hepeménnnie
MpoOJIEMbI ACTPOHOMHH

10JIO’KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nosyniapust v spKue 3BE3/bl.
[IpoBeneHue HaOMIOACHUN B TENECKOI
JIynsl, mmaner, Muteunoro I[lyrn.
YyacTue B JUCKYCCUM O HEPEIIEHHBIX
npoOsemMax aCTPOHOMHH

Htoro no pazneny
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Paspnes 6. O0o01maoniee NOBTOPEHUE
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6.1

O06o0Omaroriee
MMOBTOPCHHUE

O000uIeHne U cucTeMaTu3anus
COJZIepKaHMs pa3aeioB Kypca
«Mexanuka», «MonekysipHas
bu3HMKa U TEPMOJUHAMUKAY,
«InexkTpoauHamukay, «Konedanus u
BOJIHBIY, «OCHOBBI CIICIIUATBLHON
TEOPUU OTHOCUTEIIBHOCTHY,
«KBanToBas pusuka», « ANeMEHTHI
aCTPOHOMUU U acTpodu3uKu». Poib
(GU3UKY U aCTPOHOMUU B
PKOHOMHYECKOM, TEXHOJOTHYECKOM,
COILIMAJIbHOM U 3THYECKOU cepax
NESITEIbHOCTH YEJIOBEKA, POJIb U
MeCcTO (PU3UKU U ACTPOHOMHUH B
COBPEMEHHOW HAYYHOU KapTUHE MUPA,
3HAYCHHUE OMKUCATEIbLHOM,

Yyactre B TUCKYCCHUHU O POJIU (DU3UKHU U
aACTPOHOMUU B PA3JIMIHBIX cepax
JIeATEeILHOCTH YEJIOBEKA.

[loaroroBka cooOILIEHNI O MECTE
(bU3UYECKON KapTHHBI MUpPA B PSITY
COBPEMEHHBIX MPEJICTABICHUI O
MIPUPOJIE.

BrinmonHeHne yueOHbIX 3aaHud,
JIEMOHCTPUPYIOIIMX OCBOCHUE OCHOBHBIX
MOHATUM, PU3NUECKUX BETUYUH U
3aKOHOB Kypca (puzuku 10-11 xmaccos
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CHUCTEMATU3UPYIOLIEH,
OOBSCHUTENHLHON U MPOTHOCTUYECKON
byHKIUH HU3NIECKON TEOpUHU, POJIb
buznueckoit Teopun B HOpMHUPOBAHUH
MpeACTaBICHU 0 HU3NIECKOM
KapTUHE MUpPa, MeCTO (U3NYECKOM
KapTUHBI MUpPA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE

Wtoro no pazneny 4
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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