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ITOSICHUTEJIBHASI 3BAITUCKA

[Iporpamma no ¢usmke 6a30BOro ypoBHs Ha ypOBHE CpemHero o6uiero obpasoBaHHS
pazpaboTaHa Ha OCHOBE MOJNOXKEHHH U TpeOoBaHMIl K pe3ynbTaTaM OCBOEGHMS OCHOBHOM
obpaszoBatensHON mporpammel, mpenctaBieHHsrx B OIOC COO, a Takke c y4ETOM
(enepanbHOi paGodelt TpOrpaMMbl BOCIMTAHMSI M KOHLENUMM TPENoaBaHus y4eGHOro
npenmera «@Pusuka» B 00pasoBaTeNBHBIX  OpraHM3alMAX Poccuifckoii ®enepanuu,
peau3yIomKX OCHOBHBIE 00Pa30BaTENbHEIE TPOrPAMMEL.

Conepxxkanue mporpaMmbl 10 (DU3MKE HANpaBieHO HA (DOPMUPOBAHHE ECTECTBEHHO-
Hay4HOH KapTHHBI Mupa oOyuaromuxcs 10-11 xraccoB npu obyuyeHunu ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEATENILHOCTHOTO nojaxoaa. IIporpamma mo ¢pusnuke cooTBeTCTBYET
Tpebosanuam ®I'OC COO k mIaHUpyeMBbIM JTHYHOCTHBIM, MPEIAMETHBIM H METarpeaIMEeTHbIM
pesynbratam 00y4eHHs, a TaKKe YUMTHIBAET HEOOXOAUMOCTb PEATH3ALMH MEKIIPEIMETHBIX
CBsA3eH (PM3MKM C €CTECTBEHHO-HAyYHbIMH YueOHbIMH IpeaMeramu. B Helt onpepenstorcs
OCHOBHbIE LENM M3y4eHHs (QU3MKU Ha ypoBHE cpelaHero obiuero oGpa3oBaHMs, IUIAHUPYEMbIE
pesynpTaThl OCBOEHMS Kypca (GH3HKH: JMYHOCTHBIE, MeETalpeiMeTHbIe, NpeAMeTHbE (Ha
6a3oBoM ypoBHE).

[Tporpamma no usuke BKIOYALT:

® [UIAHUPYEMBIE PE3yJIbTAaThl OCBOEHMS Kypca (U3uKU Ha 6a30BOM ypOBHE, B TOM YHCIIE

IpEIMETHBIE PE3YIbTATEI [0 rogaM O0yUYeHHUS;

® coJepxaHue yyebHoro nmpeaMeta «DusuKay 1o rogam obyyeHwusl.

Dusuka Kak Hayka o Hanbosee oOLIMX 3aKOHAX PUPOJIBI, BBICTYIIAS B KAUeCTBE y4eGHOTrO
npeaMera B IIKOJE, BHOCHT CYLIECTBEHHBIH BK/IAJ B CUCTEMY 3HaHUI 00 OKpYy’KaromeMm MHpE.
llkonbHeli Kypc (HU3MKH — CHCTEMOOOpA3YIOIIHA MJis €CTEeCTBEHHO-HAYYHBIX Y4YeOHBIX
IPEAMETOB, IOCKONBKY (DM3MYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBIIEHUH, H3y4aeMbIX
XuMmuen, Ouonoruel, pusuueckodl reorpadueil u actpoHomueit. Vcrnonb30BaHue U aKTUBHOE
npuMeHeHHe (DU3HUYECKHX 3HAHWI ONpenesseT XapakTep H pPasBUTHE PpasHOOOpa3HBIX
TEXHONOTMH B c(epe OJHEPreTHKH, TPAHCIOPTa, OCBOEHHsS KOCMOCA, [MOJYYEHHsS] HOBBIX
MaTepuasioB ¢ 3alaHHbIMKM CBOHCTBAMHU U ApYTHX. M3ydyeHue (DU3UKK BHOCHUT OCHOBHO#M BKJa1 B
(opMUpOBaHHE €CTECTBEHHO-HAYYHOU KapTHHBI MUpPa 00yJaronmxcs, B GOpMUPOBAHUE YMEHHUH
IIPHMEHATDH Hay‘-le[i:’I MCTOM IMO3HaHHA IMMPH BBINMOJIHCHHUH HMH y‘-ICGHbIX HUCCJIEIOBAHHUH.

B ocHoBy kypca Qu3uKu A5 YPOBHS CpeHero o0mero o6pa3oBaHus MOMOKEH psijl HIeH,
KOTOPBIE MOXKHO pacCMaTpHUBaTh KaK ITPUHIHIIE! €TI0 IIOCTPOSHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypC SBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
CONEPIKUT MaTEpHall U3 BCEX pa3/enoB (DU3HMKH, BKIKOYAET KaK BONPOCHI KJIACCHYECKOH, TaKk U
COBPEMEHHON (U3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUH C Helt Matepual Kypca Gpusuky 06beanHEH BOKPYT
¢usuueckux Teopuil. Bemymum B Kypce sBafeTcs (OPMHpPOBAaHHE IPEACTABACHHH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BELIECTBE U MOJIE.

Hoea eymanumapusayuu. EE peanusaius npearnojaraeT UCI0Jb30BaHUE TYMAHHTAPHOTO
MOTEHIMANa (PU3UUECKON HAyKU, OCMBICIIEHHE CBSI3M pa3BUTUs (U3UKU C pa3BUTHEM 00ILIECTBa,
a TaKoKe ¢ MUPOBO33PEHUYECKUMHU, HPAaBCTBEHHBIMH U 9KOJIOTHYECKUMH MTpobiieMaMH.

Hoesn npurnaonoi nanpasnennocmu. Kype Gpusnku npeanosaraetT 3HakOMCTBO € LIMPOKUM
KPYrOM TEXHHYECKHUX M TEXHOJIOTHYECKHX MPUIIOKEHU I U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoesa sronozuzayuu peasM3yeTcsi MOCPENCTBOM BBEACHHUS JJIEMEHTOB COAEPIKaHUS,
MOCBALEHHBIX 3KOJOIHYSCKHM npo6ﬂemam COBPEME‘:HHDCTH, KOTOpPBIE CBsA3aHbI C pPasBHTHEM




TEXHUKH ¥ TEXHOJOTUM, a Takke obcykaeHus npodneM pauroHATBHOTO MPUPOAOIIONL30BAHUS U
9KOJIOrHueckoi He30macHoOCTH.

Crep)kHEBBIMH 2/IEMEHTAMHU Kypca (DM3MKM Ha ypOBHe cpeiHero obuiero oOpazoBaHuUs
ABISIIOTC  (pusuueckue TeopuH ((opMupoBaHHWE MPEACTABAEHUM O CTPYKTYpe IOCTPOCHUS
busnueckolt Teopuu, posu GyHIAMEHTANBHBIX 3aKOHOB M IPHHIMIIOB B COBPEMEHHBIX
[IPEICTABIEHUAX O NPUPOJE, 'PaHULAX NMPHUMEHHMMOCTH TEOpUH, MJIs OMMCAHMS E€CTECTBEHHO-
HAYYHBIX SIBJICHUI U MPOLIECCOB).

CuHcTeMHO-IesTEeNbHOCTHBIA MOAXO0M B Kypce (DU3MKH peanu3yeTcs Mpexie BCero 3a c4er
OpraHM3alMK SKCIEPUMEHTANBbHON AeaTenbHocTH obyuarouuxcs. Jns 6a30Boro ypoBHs Kypca
(DU3UKKH — 3TO HCHOJB30BAHHME CUCTEMEI (hPOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
nabopatopHeix paboT, KOTOpble B mporpamMme mo (u3uke 0oOBeAMHEHBl B OOMIMI CIHCOK
YYEHHUECKUX MpaKTHYeCKUX padoT. BeimeneHue B ykasaHHOM INepedHe 1abopaTopHbIX padorT,
IOPOBOAMMBIX [UISI KOHTPOJS H OLEHKH, OCYLIECTBISETCS Y4YacTHHKaMH 00pa3oBaTesbHOrO
mpolecca UCXoas 13 0cOOEeHHOCTEH MIIaHMPOBAaHUS U OcHalleHus kabuHera ¢usnku. [Tpu sToM
obecrieynBaeTcsi OBJaZieHHE O0YYarOUMMUCA YMEHHUSMH TPOBOAMTE KOCBEHHBIE H3MEPEHMHS,
HCCIIC[IOBAHUA 3aBHCHMOCTEH (U3MYECKUX BEJMYMH U IIOCTAHOBKY OIIBITOB [0 IIPOBEPKE
MPEJI0KEHHBIX TUIIOTES.

BoJiblioe BHHMaHKWE YAEIAETCS PELICHHIO PacuéTHBIX M KayeCTBEHHBIX 3anad. [lpu saTom
TS pacyBTHBIX 3a/adu MPUOPUTETOM SIBISIIOTCS 3a7a4i C SBHO 3aJaHHOM (PU3UUECKOH MOJENLIO,
TIO3BOJISIOLIME [PUMEHSTh H3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOro pasjena
Kypca, Tak ¥ MHTErpupys 3HaHHUs U3 PA3HBIX pa3jesoB. [lns kauecTBEHHBIX 3a/a4 [IPUOPUTETOM
SBISIIOTCS 3afaHusi Ha OOBsACHEHHE TpOTeKaHWs (U3HYECKUX SBJIEHHH W [POLECCOB B
OKpy’Karolieil jku3Hu, TpeOyromye BeIOOpa (U3UUECKOM MOZENH JUls CHTyallMH TpPaKTHKO-
OpPHEHTHPOBAHHOIO XapakTepa.

B coorserctBun ¢ TpebopanusamMu @I'OC COO x MaTepHanbHO-TEXHUYECKOMY
obecrieuennio y4eOHOro mpoiecca 0a30BBI ypOBEHb Kypca (M3WKH Ha YPOBHE CPEIHEro
obuiero o6pa3oBaHusl JOJDKEH H3ydaThCs B YCJIOBHSX NPEIMETHOro KabuHeTa (H3HKH HIH B
YCIOBHAX MHTErPUPOBAHHOIO KabHWHETa MPEeaMETOB eCTECTBEHHO-HAYYHOro 1uKkna. B xabunere
(u3ukK K0mKHO GBITE He0OX0AMMOe J1abopaTopHOE 000pyNOBaHNE [Uls BBINOJHEHHUS yKa3aHHBIX
B mporpaMMe 1o (u3MKe YYEHHMUECKMX NPaKTHYeCKHX paboT ¥ JIeMOHCTpalHOHHOEe
obopynoBaHHE.

IemoHcTpannonHoe oOopynoBaHHe (OPMHUPYETCHs B COOTBETCTBHH C MPUHIMIIOM
MHHUMAIBHON MOCTATOYHOCTH U OOECIEeUMBAET [MOCTAHOBKY INEPEUYMCICHHBIX B MpOrpaMMe I1o
(u3MKe KIIOYEBLIX JEMOHCTpAlMil I MCCIEAOBAHHS H3YyYaeMbIX SBJIEHHH W MPOLECCOB,
OMITUPHUECKHUX B (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX ITPUMEHEHHH.

JlabopaTopHoe 060pyA0BaHME s YYEHHUECKHX MPaKTHYECKHX paboT (opmHpyeTcs B
BUJE TEMATHUECKMX KOMILIEKTOB H obecreyuBaercs B pacy€re OJHOIO KOMIJIEKTA Ha JABYX
obyuaromuxcsi. TeMaTHUeCKHE KOMILIEKTHI J1abopaTopHOro 00OpyHOBaHHs [IOJDKHBI OBITh
[I0CTPOEHBI HA KOMILIEKCHOM HCIIOJIB30BAHUM aHATOTOBBIX M IH(POBLIX MPUOOPOB, a TaKike
KOMITBIOTEPHBIX H3MEPUTENIBHBIX CHCTeM B BUIE UM(POBEIX Ta00paTOpHH.

OCHOBHBIMH LEJSIMHU U3yueHHS QU3UKH B 0011eM 00pa3oBaHHU SABIISIOTCS:

e (OpMUPOBaHME HMHTEpEca M CTPEMJIEHHS OOy4YalolIMXCsl K HayqYHOMY H3YHCHHIO

IPUPO/IBI, PA3BUTHE WX HHTEIUIEKTYAIBHBIX H TBOPYECKHX CIIOCOOHOCTEH;
e pa3sBUTHME IpEJACTABIEHMII O HAy4yHOM MeTOJNE MO3HAHHA W (OpMHUPOBAHHE
HCCIIE0BATE/IbCKOTO OTHOLIEHHS K OKPY KAIOLUM ABJIEHHUAM;




(hopMEpOBaHKe HAyYHOTO MUPOBO33PEHHS KaK pe3ylbTara U3ydCHH OCHOB CTPOCHHUS
MaTepuy U (QyHIaMEHTATbHBIX 3aKOHOB (bu3HKY;

(hopmupoBaHUe yMEHHH OOBICHATD ABIEHHUS C HCIIOIB30BAHHEM (pU3HUECKHX 3HAHUH U
Hay4YHbIX JI0Ka3aTe/bCTB;

(opMHpoBaHHE TIPEACTABICHUH O POJIH (hu3UKK AT Pa3sBUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

JlocTHXKEeHHE ITHX Leneil obecrednBaeTcs PeLICHHEM CIEAYIOUMX 3anad B MpoLecce
H3ydeHus Kypca QU3MKU Ha yPOBHE CpelHEero oomero o0pa3zoBaHHs:

NproGpeTeHHe CHCTEMBI 3HAHUH 00 O6LIMX (U3HYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX,
TeOpHsX, BKITIOUAsS MEXAHHKY, MONEKYISPHYIO QH3HKY, JMEKTPOAHHAMHUKY, KBAHTOBYIO
(H3UKY U 37IEMEHTHI aCTPOQU3UKH;

hopMHUpOBAHHE yMEHHMH MPUMEHSTh TEOPETHYECKHE 3HAHHMA A 00BICHEHUS
(usMdecKkux sBIEHMII B TPUPOXE M IS MPUHATHS MPaKTHYCCKHX pelleHuil B
MMOBCEIHEBHOM KU3HH,

OCBOGHHE CMOCOGOB pelIeHHs pPA3NUYHBIX 3ajad C fABHO 3aIaHHOU (pusudeckoh
MOJENBIO, 3a1ad, I[0JpasyMeBalOLIMX CaMOCTOSTENPHOE CO3/aHue (puzuecko
MOJIEJTH, a1eKBaTHON YCIOBUSM 3aayu;

MOHUMAHHe (PU3NIECKUX OCHOB U MPUHLMIIOB JEHCTBUS TEXHMYCCKHX YCTPOUCTB U
TEXHOJIOTHYECKUX TIPOIIECCOB, MX BIMSHUSA HA OKPYIKAFOLIYIO CPEaly;

OBJAZICHUE METOJAMH CAMOCTOSTENBHOIO MIIAHHPOBAHUS M [IPOBEACHHUA huznyeckux
JKCTIEpUMEHTOB, ~ aHanu3a W  HHTepIpeTanuH nH(oOpMalul,  ONpeleeHUs
JOCTOBEPHOCTH ITOJIyYEHHOI'O pe3yJbTaTa;

CO3aHME YCIIOBHH 75 Pa3BUTUS yMCHUH MPOEKTHO-UCCIIENOBATEILCKOH, TBOPUECKOH
JESITeTbHOCTH.

Ha usyuenue Qusuxyu (6asoBblii ypOBeHB) Ha YPOBHE CPENHETO ob6rmero obpa3oBaHHUA
oTBOMTCs 136 uwacos: B 10 wiacce — 68 4yacos (2 4aca B Hememo), B 11 knacce — 68 4acos (2
yaca B HEJIENIO).

[IpennaraeMblil B MporpaMme 110 (hU3HUKE HEPEUCHb 1a6OpaTOPHBIX M MPAKTHYECKUX PaboT
ABISIETCS PEKOMEHIOBAHHBIM, yUHTENh JeNaeT BbIOOP MPOBEACHHUS nabopaTopHbIX paboT u
OINBITOB ¢ YYETOM HHIMBHIYAIBHBIX ocobeHHoCTel 00y4aroImXxcs.



COJAEP)KAHHUE OBYUYEHMS

10 KJIACC

Pazpen 1. ®u3uka i METOAbI HAYYHOI 0 IMO3HAHUS
®usuka — Hayka 0 mpupoje. HayuHble MeTOIB! IMO3HAHMA OKpyXarouwero mupa. Pors
SKCIIEPHMEHTA ¥ TEOPHH B [POLIECCE MO3HAHUA IPUPObI. DKCTIEPUMEHT B buzuxe.
MoneupoBaaue (pU3nUUeCKHX SBIEHUI W npoueccoB. HaydHbie THIOTE3DL Du3uuecKme
3aKOHBI U TeOpHH. ['PaHUIIbI IPUMEHHMOCTH (U3HIECKUX 3aKOHOB. [TpHHITAIT COOTBETCTBHUA.
Pose u Mecro (usuku B (GOPMHPOBAHHH COBPEMEHHOW HAydHOH KapTWHBI Mupa, B
MPaKTHYECKO# IeSTENBHOCTH JIFOACH.
Jlemonecmpayuu
AHAJIOroBbIe ¥ HE(PPOBBIE H3MEPUTENLHBIE PUOOPBL, KOMIBIOTEPHbIC TATIHKH.

Paszpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBukeHue, OTHOCHTENBHOCTH MEXaHWHYECKOro IBHIKCHHA. Cucrema
orcuéra. TpaexkTopus.

[lepememienne, CKOPOCTb (CpEAHSsS CKOPOCTb, MIHOBEHHAT CKOpOCTb) M YCKOpEHHE
MaTepHaTbHON TOYKH, WX MPOEKLHH Ha OCH CHCTEMBI KOOPAMHAT. CroxeHnue nepeMelleHui 1
CIIOYKEHHE CKOPOCTEM.

PaBHOMEPHOE M PABHOYCKOPEHHOE MPIMOIMHEHHOE ABIIKCHHE. ['padukn 3aBHCUMOCTH
KOOpPIMHAT, CKOPOCTH, YCKOPEHH, ITyTH U NEPEMCIICHHA MaTepuaibHONH TOYKH OT BPEMEHH.

CrobozHoe najeHue. Y cKkopeHne cBOOOAHOTO MaeHHUSL.

KpuponuneiHoe maBmkeHue. J[BIKeHHE MaTepUaIbHOM TOUKM IO OKpPYKHOCTH C
[IOCTOSHHOM MO MOIYJIO CKOPOCTHIO. YTIJIOBas CKOPOCTE, nuHelHas ckopocTh. llepuon u
yactoTa obparerns. [leHTpoCTpeMUTENEHOE yCKOPEHHE.

TexHuUeCKHe YCTPOHCTBA W MpPAaKTHYECKOe TMPUMEHEHHE: CIHAOMETD, JBHKEHUE
CHapS$I/IOB, IEMHBIE U PeMEHHbIE NIEPEaatt.

Jemoncmpayuu

Moie/Tb CHCTEeMBI OTCUETA, MILTFOCTPALIS KWHEMATHYECKHX XapaKTePUCTHK ABHIKEHHS.

Ipeo6pasoBanye IBHKEHUH ¢ HCIOJIB30BAHIEM MPOCTBIX MEXAHU3MOB.

[Tagenye Tel B BO3AYXE U B Pa3peIKeHHOM MPOCTPaHCTBE.

Ha6ioeH1e IBIKEHUs Tena, GPOIIEHHOr0 MO YIIOM K TOPU30HTY ¥ FOPH3OHTAIBHO.

V3mepenue yCKOpeHHs CBOOOLHOTO MaACHHUS.

HarpaBieHue CKOPOCTH IpY [ABHIKEHHH 10 OKPYXKHOCTH.

Vuenuueckuil sKcnepumenm, 1abopamopivle pabomel

V3yueHne HepaBHOMEPHOTO JABHKSHHS C LEJBIO ONPEACICHI MIHOBEHHOH CKOPOCTH.

WccnenoBaHue  COOTHOILIEHMs — MEXIy — MYTAMH, NpoNJCHHBIMM ~ TEJIOM 32
[oc/leoBaTeNbHble pABHBIE MPOMEKYTKH BPEMEHM [pM pPABHOYCKOPEHHOM JBIOKEHUH C
HAYATBHOM CKOPOCTBIO, PABHOH HYIIO.

V3yuenue [ABUKEHNA IIApAKA B BA3KOH HKUAKOCTH.

V3yueHne OBMIKEHHMs TeNa, OPOLICHHOTO rOpH3OHTAIBHO.

Tema 2. lunamura

[IpuHLAN OTHOCHTENBHOCTH [amest. [lepBbii 3aK0H Hptotona. MuepunanbHbie CHCTEMBL
oTcyéra.



Macca Ttema. Cuna. IlpuHuun cymepnosuuuu cuia. Bropo#t 3akon Heiortoma s
MaTeprainbHol TotKn. Tpetuit 3axon HeloToRa 118 MaTepHaTbHBIX TOUEK.

3aKoH BCEMHPHOTrO TAroTeHus. CHIa TIKECTH. IlepBas xocMuyeckas cKOpOCTb.

Cuna ynpyroctu. 3akon I'yka. Bec tena.

Tpenue. Buner tpenns (Tokos1, ckomBKEHMS, kayenust). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs! CKONBLKEHUS H CHIIA Tpenus nokos. Koadduument tpenus. Cuna COITPOTHUBJICHUS
IPH IBHIKEHUH TeJIa B KHUIAKOCTH WUJTH rase.

[Nocrynarensuoe u BpamaTtensHoe ABHKEHHE AGCOMIOTHO TBEPLOro Tea.

MOMEHT CHJTBI OTHOCHTENBHO OCHM BpaweHus. [Lmeso cumbl VYeroBHs paBHOBeCHs
TBEPJIOro Tea.

Texuuueckue ycTpoiicTBa M IpaKTHYECKOE NPHMCHEHHE: IOJIINUIHUKY, [BHIKEHUE
HCKYCCTBEHHBIX CITYyTHHKOB.

Hemoncmpayuu

sIBnenue nnepuuy.

CpaBHeHHE Macc B3aMMOACHCTBYIOMIHX Tel.

BTopoii 3axon HeroToHa.

Nzmepenne cu.

Cnoxxenne cui.

3aBUCHMOCTE CHIIBI YIIPYTOCTH OT Ae(hopMaluy.

HesecomocTs. Bec Tena npu yckopeHHOM MOXbEME i MajeHHH.

CpaBHeHHE CHIT TPEHHS TOKOS, KAYEHHUS U CKOJTBKEH S,

Yenosus paBHOBecHs TBEPAOTO Tena. Buisl paBHoBecHs.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul

Msyuenne nBmkeHns Gpycka Mo HAKIOHHOMN MIOCKOCTH.

ViccnenoBanue 3aBHCHMOCTH CHIT YIIPYTOCTH, BO3HMKAIOMIMX B OPYKUHE U PE3HMHOBOM
o0pasiie, oT ux AehopmaIiy.

Viccnenosanue ycioBuit paBHOBeCHS TBEPIOTO Tela, HMEIOIIEro 0Ch BpalleHHs.

Tema 3. 3axonsl coxpanenus 6 mexanuxe

MMy ibe MaTepuanbHON TOUKH (TeNa), CUCTEMBI MATEPHAILHEIX TOYEK. VMnynbc cHiel 1
H3MCHCHHE MMITyJIbCca TeJa. 3aKOH COXPAHEHHS HMITyJIbca. PeakTHBHOE IBHIKEHHE.

Pabota cubl. MOIIHOCTE CHIIBL

Kunetnyeckasn sneprus marepuaibHoit Touku. Teopema 06 H3MEHEHHH KMHETHYECKOI
SHEPIUH.

[Noternuanenas sueprus. [loTeHnuatbHas SHeprus ympyro nedopMUpOBAHHOR MPY)KHAHBL
lloTenunanbuas sHeprus Tena BOIM3H MOBEPXHOCTH 3EMITH.

[loTenuuansHple W HENOTEHUMANbHBIE CUIbl. CBA3b paboThl HEMOTEHLHANBHBIX CHII C
M3MEHCHHEM MCXAHUIECKOH SHEPrHH CUCTEMBI TeJl. 3aKOH COXPAHEHHS! MEXAHMYECKOH SHEeprHH.

YIpyrue u Heynpyrue CTONKHOBEHHS.

Texuuaeckue ycTpoHCTBA M NPAaKTUYECKOE IPUMEHEHHE: BOXOMET, KONEp, NMpYKUHHBIHA
IUCTOJIET, ABMIKEHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEeHHs UMITYJIbCa.

PeaxtuBHOE mBMIKEHME.

[Tepexon moTeHIMaNBEHOI SHEPIUK B KUHETHUECKYIO H OGPATHO.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomot



Wsyyenne abcomoTHO HEYNpyroro yxapa ¢ MOMOLBIO JBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

Mccnenosanue cBsisu paboThl CHIIBI C H3MEHEHHEM MEXAHHYECKO SHEPTHU TeNla Ha
NPUMEPE PACTSKEHUS PE3HHOBOIO KIyTa.

Pazpen 3. Monexyasipuas pusuxa u TePMOAHHAMHKA

Tema 1. Ocnogvr monexynapno-kunemuueckoii meopuu

OCHOBHBIE TIOJI0XKEHHS MOJIEKYIAPHO-KUHETHYECKOT TEOPHH W HX OIBITHOE 000CHOBAHME,
bpoynosckoe nBmxenne. Huddysus. Xapaktep JBIXKCHHS M B3aHUMOIEHCTBUS YACTHLL
BelecTBa. MoJenu CTpoeHus rasoB, JKHIAKOCTEH u TBEPABIX Tel M OOBICHEHHE CBOUCTB
BCIICCTBA Ha OCHOBE ITHX Mozxeneil. Macca u pasmepsr momekyn. KomuuecTo BemiecTsa.
[locrosHnas ABoranpo.

Tentosoe pasroBecue. Temneparypa i eé usmepenwue. llkana remneparyp Lempcus.

Monens maeanbHoro rasza. OCHOBHOE ypaBHEHHe MOJIEKYISPHO-KHHETHYECKON TEOpUH
HICATIBHOTrO rasa. AOCONIOTHAs TeMIepaTypa Kak Mepa CpeiHeidl KHHETHYeCKOH 9HEPTUHU
TCIIOBOrO  NBMWKCHMA dYacTull rasa. lllxama Ttemmepatyp KenpBuna. ['a30Bble 3aKOHEL
YpaBuenue Menneneesa—Knaneiipora. 3akon JlamsToHa. Wsonpoueccr B uaeanbHOM rase ¢
[IOCTOAHHBIM KOJIHYCCTBOM BerlecTBa. [ pauyeckoe npencrasienue H30mpOLECCOB: H3oTepma,
u3oxopa, uzobapa.

TexHnueckue ycTpoiCTBa U MPAKTHYECKOE IPUMEHEHHE: TepMOMETp, GapomeTp.

Hemonempayuu

OnbITS, MOKa3bIBAIOIINE JHCKPETHOE CTPOEHHE BELNECTBA, (ororpaduu  Moneky
OpPraHUYeCKUX COEIHHEHHIA.

Onprel o 1udy3un xKuUIKOCTEH U rasos.

Monens 6poyHOBCKOTO JBHIKEHMS.

Monens onsrra [tepHa.

OnBITEI, NOKA3BIBAIOINKE CYIIECTBOBAHKE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBHS.

Monens, nnmocTpupyroas Ipupoy 1aBIeHHs ra3a Ha CTEeHKH cocyna.

OmMBITEL, HITIOCTPHPYIOLIIE YPABHEHHE COCTOSHIUS HACATBHOTO Ta3a, H30TIPOIIECCHL.

Yuenuuecwuii sxcnepumenm, nabopamopuvie pabomeot

Ormpenenennie Maccel Bo3lyxa B KJIACCHOH KOMHATE Ha OCHOBE H3MepeHHH o0b0béma
KOMHATEL, NaBICHHUS W TEMIIEPATYPhI BO3yXa B HEll.

Hccnenosanne 3aBHCHMOCTH MKy apaMeTpaMH COCTOSIHHUS Paspe’keHHOTO rasa.

Tema 2. Ocroebr mepmodunamuru

Tepmommnamuyueckas cucrema. BHyTpeHHSs dHeprus TepMOIMHAMHYECKOH CHCTEMbI H
crocobe! e€ nsmetHenus. Konuuectso Temnots! u pabota. BHYTpeHHSS SHEPIUs 0AHOATOMHOTO
HICATBHOTO ra3a. Bunsl Teruionepeaun: TemmonpoBoaHOCTh, KOHBEKIHS, H3TyueHue. Y neabHas
TEMNOEMKOCTE BetecTBa. KomuecTBO TemIoTE Ipu Teronepeaye.

Ilousitne 06 anmaGatHom mpouecce. IlepBblit 3aKOH TEPMOAMHAMEKY. [Ipumenenue
TIepBOro 3aKOHa TEPMOAMHAMHKH K H3orpoueccam. ['paduyeckas nHTepripeTanus paboThl rasa.

Bropoii 3axon Tepmoaunamuku. HeoGpaTumocTs npoLeccos B mpupoze.

Tennoseie maunbl. [TPHHLHITBL ASHCTBAS TEMIOBLIX MawH. [IpeoGpa3oBanus 3HEPrUH B
TennoBeIX MamuHax. Koa(uunent nonesHoro neicrsust Teriooit mamuusl. Llur Kapro u
€ro K03((QHUMEHT MONE3HOTO AeiCTBHS. DKOIOrHIECKHE TPOGIeME TEIIOIHEPreTHKH.

Texnndeckue ycTpoicTBa M NPAKTHYECKOE TpPUMEHEHHE: [BHIATeNb BHYTPEHHErO
cropainms, ObITOBOMH XOJIOAMIBHHK, KOHJIHLIUOHEP.



Hemonempayuu

Vismenenne BHyTpeHHell oHeprum Tenma [IpH COBEPLICHHH PabOTHI: BBUIET MPOOKH W3
OYTBUTKM IO AEWCTBHEM CIKATOIO BO3Zlyxa, HarpeBaHHe >(¢upa B JIATYHHOM TpyGke myTém
TpeHHs (BUACOIEMOHCTPAITHS).

W3menenvie BHyTpeHHel sHepruu (Temmepatypst) Tena npu Ternjonepeaaye.

OnbiT o anuabaTHOMY pacuupenHIo Bo3ayxa (ONbIT ¢ BO3IYIIHBIM OTHHBOM).

Moznenn napoBoii TypGUHEL, ABUTaTeNs BHYTPEHHErO CrOpaHusl, peaKTUBHOI'O JBUIaTeNs.

Yuenuuecruii sxcnepumenm, nabopamoprvie pabomot

Wsmepenue ynenbHOM TennoémMKocTy,

Tema 3. Azpezamnvie cocmoanus eemecmea. Pasosvie nepexoovt

[TapooGpazoBaHne u  KoHAeHcAIHMSI, Ucnapenne u kunenme. AGcomoTHas U
OTHOCHTEJIbHAS BIIXKHOCTD BO3AyXa. Hacsluennsit nap. ¥V aensHas Tennora napoo6pa3oBanus.
3aBUCUMOCTE TEMIIEpPATYPBI KHTIEHHS OT JABICHHUS.

Teépnoe teno. Kpucrammueckue u amophHsie Terna. AHHU30TPOIHSA CBOMCTB KPHUCTAILIIOB,
JKunkue xpucramnel. CoBpemeHHble Matepuainsl. [LnasneHue KpUCTAIITH3alMs. Y AeIbHas
TeruioTa miuasnenus. CyOnumMarus.

YpaBHEHHE TEIIOBOTO HajaHca.

Texnnueckne ycTpoHCTBA M INpakTHYECKOE MPUMEHEHHE: TUTPOMETP M TICHXPOMETP,
KaJlOpUMETp, ~ TEXHOJIIOIHH  TOJNYYEHHs COBPEMEHHBIX MAaTe€pHaloB, B TOM  YHCIE
HAHOMATEPUATIOB,  HAHOTEXHOJIOTHH.

Hemonempayuu

CaolicTBa HaChILIEHHBIX 1aPOB.

Kunenue npu noHmWKeHHOM JaBIEHHH.

CrocoOrr m3MepeHuUs BIAXKHOCTH.

Habmonenue narpesanus 1 IIaBieHHs KPUCTALTHYECKOTO BELIECTRA.

JleMOoHCTpalus KpHCTAILIOB.

Vuenuueckuit sxcnepumenm, nabopamoprvie pabomo!

VI3mepeHne OTHOCHTETEHOM BIAKHOCTH BO3LyXa.

Pazpen 4. DnexkTpoannamuka

Tema 1. Dnekmpocmamura

Onextpusanms Ten. Dnekrpuyeckuit sapsn. JlBa Buma JIEKTPUYECKUX 3apsiaoB.
IIpoBoHUKH, TMANEKTPUKH U NOJTYTIPOBOAHUKH. 3aKOH COXPAHEHHS SITEKTPHYECKOrO 3apsia.

BsaumonelictBue 3apsmos. 3akon  Kynona. Toueunsri DJICKTPUYECKHA  3aps.
OnekTpuyeckoe mone. HampsokEHHOCTh  SIEKTPUYECKOTo moss. [lpusimm CYIEPIIO3ULITI
SNIEKTPUYECKUX TONeH. JINHUH HaNPSKEHHOCTH 3IEKTPUYECKOro OIS,

Pabota cun amexTpocratmdeckoro nosis.  IloteHuuan. PasHOCTh  MOTEHIMAJIOB.
[IpoBosHUKY 1 AMANEKTPHKH B 3JIEKTPOCTATHYECKOM T0JIe. JIUIIeKTpHYecKas [IPOHHUIIAEMOCTb.

SmextpoémkocTh. Konnencarop. DieKTPOEMKOCTb MIOCKOr0 KOHIEHCATOPA. OHeprus
3apsOHKEHHOr0 KOHJIEHCaTOopa.

TexHuyeckne ycTpoHCTBa M NpPAaKTHYECKOE MPHUMEHEHHE: 3JIEKTPOCKOI, 3JEKTPOMETP,
SJICKTPOCTATHYECKAs 3allMTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOP, KOMHPOBAILHBIN
anmnapar, CTpyHHBIH pUHTED.

Lemoncmpayuu

YCTpoHCTBO U IPHHIHI AEHCTBUS 37EKTPOMETPA.

BsaumMoaciicTBiE HA3NCKTPH3OBAHHBIX TEJL.



ONEKTPHYECKOE ITOJIE 3apSIKEHHBIX Tell.,

[IpoBOAHMKH B 3/1€KTPOCTATHHECKOM TIONTE,

DNeKTpocTaTHYecKas 3aIluTa.

JU3IEKTPUKH B 3/IEKTPOCTATHYECKOM MOJIE.

3aBMCHMOCTD  3JIEKTPOEMKOCTH  MIOCKOTO KOHJEHCAaTOpa OT TIUIOINAAM [IJacTHUH,
PaccTOsHUSA MEXAY HUMH U JU3JIEKTPHUYECKOM IPOHHUIAEMOCTH. '

OHeprus 3apsIKeHHOr0 KOHIEHCaTopa.

Yuenuueckuil sxcnepumenm, rabopamopnwire padomul

V3mepeHue 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannviii snexkmpuueckuii mox. Toku 6 Pa3iuYHbIX cpedax

DNEeKTPHUYECKHH TOK. YCIIOBHS CyLIECTBOBAHHS SMEKTPUYECKOTO TOKA. MICTOUHHKH TOKA.
Cuna toka. [TocTosHHBIH TOK.

Hanpsoxenue. 3akon Oma uist yuacTka memnm.

DNeKTpHUecKoe COIPOTHBIICHHUE, YnensHoe COIMPOTHBIIEHUE BEILECTBA.
[locnenosarenbHoe, napamiensHoe, CMEIIAHHOE COENMHEHHE [IPOBOJHHKOB.

Pa6ora snexrpuueckoro Toka. 3akon J[xoyns—Jlenia. MommocTs JNEKTPUYECKOr0 TOKa.

ONEKTPOJBHIKYIIAsA CHIIa M BHYTPEHHEE CONPOTUBIEHHE HCTOUHMKA TOKA. 3aKkoH OMa st
TIOJTHOM (3aMKHYTO#f) anmekTpudeckoil nemu. KopoTkoe 3aMbikanue.

ONEKTPOHHAS IPOBOTUMOCTE TBEPIBIX META/LIOB, 3aBUCHMOCTB CONPOTHBIEHHS METAIIOR
OT TemrnepaTypel. CBEpPXIIPOBOAUMOCT.

DJNeKTpUYECKuit TOK B BakyyMe. CBOMCTBA 31EKTPOHHEIX TTYUKOB.

[omynpoBonnukn. CoGcTBeHHass ¥ NpuMecHas MPOBOAUMOCTD TIOJTYIIPOBOTHUKOB.
CaoiicTBa p-n-nepexona. [1oynpoBoAHUKOBEIE TPHOOPEL.

ONEKTPUYECKHH TOK B pacTBOpaX M pAaCILIABaX 3JEKTPOJMTOB. DIEKTPOIHTHYUECKAs
JUCCOLMALMA. DISKTPOIH3.

DneKTpuYecKuii TOK B razax. CaMoCTOSITENbHbIH U HECAMOCTOATENBHEIN paspsit. MoHuSL.
[Tnasma.

Texunueckne yCTpoHCTBA M MpaKTHYECKOE MPUMEHEHHE: aMIepMeTp, BOJBTMETP,
peoctaT, MCTOYHHKH TOKa, OJNIEKTPOHArpeBaTebHble TMPHOOPBL,  SJIEKTPOOCBETUTEIBHBIE
npHGOpEI, TEPMOMETP CONPOTHBICHHS, BAKYYMHBUI [MOZ, TEPMUCTOPEI M (JOTOPEIUCTOPEI,
TIONYTIIPOBOIHUKOBEIH OUOM, ralbBAHHUKA.

Lemoncmpayuu

V3MepeHue CHITBI TOKA U HaIPSIKEHUSI,

3aBUCHMOCTE  CONPOTUBICHHS LMIMHAPUYECKUX MPOBOJHHKOB OT IUIHHbI, TUIOLIAIN
TIOTNIEPEYHOro CeYeHHUs U MaTepHara.

CMelaHHOE COeMHEHHUE TTPOBOTHUKOB.

Ilpamoe m3mepeHue 3MeKTPOABIIKYIIEH cuibl. KOpoTKOe 3aMbIKAHHME TralbBAHMYECKOTO
DIIEMEHTA U OLIEHKAa BHYTPEHHEr0 CONPOTHUBIICHHS.

3aBHCHMOCTB CONIPOTHBIICHUSI METAJLIOB OT TEMIIEPATYPEI.

[TpOBOIMMOCTE 3IEKTPOIUTOB.

HckpoBoii paspsig u IpoBOAMMOCTE BO3/IyXa.

O1HOCTOPOHHSISI MTPOBOAUMOCT AHO/IA.

Yuenuvecruil sxenepumenm, iabopamopnuie pabomet

M3yyeHue cMeLaHHOro COeIMHEHHUS PE3HCTOPOB.

M3mepenue 2neKTpoABXKYIIEHl CHIBI MCTOYHMKA TOKA M €ro  BHYTPEHHEro
COMTPOTHBIICITFA.



Habmonenue anexrposnusa.

Mezxknpeamerneie cBsizu

Usyuenne kypca ¢usuxku 6azosoro ypoBHs B 10 knacce ocymecTsisercs ¢ y4ETOM
COICPIKATENIbHBIX MEXIPEAMETHBIX CBS3el ¢ Kypcamu MaTeMaTHKH, OHONOrMHM, XUMHH,
reorpaduu u TEXHONIOT UMY,

Meoicnpeomemneie nowsmus, cpszanube c H3YYCHHEM METOJIOB HAYYHOTO MTO3HAHUSA:
JIBIICHUC, HAy4HbIH (akT, runoresa, ¢usnueckas BEJIMYKMHA, 3aKOH, TEOpHS, HaOIIOIeHHE,
IKCIIEPUMEHT, MOJIETHPOBAHHUE, MOJEIIb, U3MEPEHHE,

Mamemamuxa:  pemenue cuctemsr YPAaBHCHUH, JNHHEHHAs QyHkuus, napaGosa,
runepbona, ux rpaQuky i cBOHCTBa, TPUTOHOMETPHYECKHE (YHKUMH: CHHYC, KOCHHYC, TAHTEHC,
KOTA4HICHC, OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO, BEKTOPBl W HX IPOEKLUH HA OCH
KOOPIHMHAT, CIIOJKEHHE BEKTOPOB.

buonoaus.: mMexanuueckoe IBHIKEHHE B JKHBOM npupone, nuddy3us, ocMoc, Termoobmen
KUBBIX OPraHM3MOB (BUJIBI TENJIONEPEIAYH, TEMIOBOE PaBHOBECHE), JIEKTPUYECKUE SBIICHHUS B
JKUBOH pUpoOJIe.

Xumus: TUCKpeTHOE CTpOeHHE BellecTBa, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIECTBa,
MOJIIpHAsd Maccd, TEIIOBBIE CBOMCTBA TBEPABIX Tell, IKUIKOCTEH U rasoB, JJIEKTPHYECKHE
CBOHCTBA METAJIIOB, 3JIEKTPOIUTHIECKAs JUCCOLMALMs, rajlbBaHHKa,

Teozpaghus: BnaxkuoCTh BO3MYyXa, BETPEI, 6apomeTp, TepMomeTp.

Texnonozus: mpeobpasoBanue ABHKEHUN ¢ HCIIOIB30BAHHEM MEXaHH3MOB, YYET TPEHHUS B
TEXHUKE, NONLIMITHAKH, HCIIONb30BAHHE 3aKOHA COXPAHEHHS HMIYJIhCA B TEXHHUKE (paxera,
BOAOMET M JpYrHe), [BMraTellb BHYTPEHHETro CropaHus, mapoBas TypOuHA, OBITOBOI
XOJIOAU/IEHHK, KOHAMUHOHEP, TEXHOJIOTHH [OYYEHHS COBPEMEHHBIX MaTepHasoB, B TOM YHCJIE
HAHOMATCpHANOB, ~ M HAHOTEXHOJNOTWM,  JJIEKTPOCTATHYECKAS  3AINMTA,  3a3eMIICHUe
3NEKTPONPHOOPOB,  KCEPOKC,  CTPYHHBIH NPUHTEP, 3JEKTPOHArpeBaTelbHbBIE  MPUOOPEL,
9JIEKTPOOCBETUTEIIbHBIE MPHOOPEI, TAILBAHUKA.

11 KJIACC

Pasnen 4. dnexrpoannamuka

Tema 3. Maznummnoe none. Inexmpomaznumnas uHOyKyun

ITocrosunbie MarmuTel. B3amMmozeifcTBHE TOCTOSHHBIX MarHuToB. MarHuTtHoe roie.
Bekrop maruutHO#M nHaykimu. Tpuamun CYNEpPIO3UIMH MAarHUTHBIX 1oJIel. JIMHUH MarHuTHOH
HHAYKUUH. KapTuHa THHUE MarHUTHOM WHIYKIHH 0SS MOCTOSHHBIX MATHHTOR.

MaruuTHOE TOJIe MPOBOAHMKA C TOKOM. Kapruna nuHM# MHIyKUMM MAarBHTHOrO Mo
JUIMHHOTO MPAMOTO MPOBOJHHMKA H 3aMKHYTOTO KOJBLEBOIrO NMPOBOMAHHKA, KATYLIKH C TOKOM.
Onerr Operena. BsaumoneiicTBE IPOBOIHUKOR ¢ TOKOM,

Cuna Amrnepa, e€ MozyIb 1 HanpaBieHue.

Cuna Jlopenna, e& momyns W mampasneHue. JIBHIKCHHE 3apPSUKEHHON  YacTHIBEI B
OZHOPOIHOM MAarHUTHOM moJie. Pabora cuner Jloperna.

SIBeHne SMeKTPOMATHMTHOW MHAYKUHH. I1OTOK BEKTOpa MAarHUTHOM HMHIYKLMH.
DIEKTPONBUIKYILAS CHIA MHIYKIHH. 3aKOH SJIEKTPOMArHUTHOM MHAYKLHK Dapajes.

BuxpeBoe asnekTpuueckoe moje. ONEKTPOABIIKYIIAs CHIAa HHIYKLHH B IIPOBOJIHUKE,
ABHIKYIIEMCs [TOCTYNATEIbHO B OJHOPOAHOM MAarHHTHOM IIOJIE.

[IpaBuio Jlenna.

Munyktuerocts. SBnenue caMonngykum. DJIEKTPOABHMIKYLLAS CHIlA CAMOUH/TYKIIHH.



OHEPrust MArHUTHOTO TIOJIS KaTYIIKK C TOKOM,

DIIEKTPOMAarHUTHOE TIOIe.

Texumueckne ycrpoiictea u MIPaKTHYCCKOE MPUMEHEHUE: INOCTOSHHbIE MATHHTEI,
SNIEKTPOMATHUTEI, 3/IEKTPOBUIATE b, YCKOPHTEIH SJIEMEHTAPHBIX YACTHL, HHAYKIMOHHAS TIeYb,

Hemonempayuu

OneiT Dperena.

OTKIIOHEHHE ITEKTPOHHOTO MyYKa MATHUTHBM HOTEM.

JIunuy MHAYKIMY MATHATHOTO IO,

BzaumonelicTBIE ABYX MPOBOIHUKOB C TOKOM.

Cuna Amrmepa.

Heticteue cunst JlopeHna Ha HOHEBI 3JIEKTPOJIHUTA.

SIBIeHHE 3EKTPOMATHUTHOM HHYKIIHH.

IIpaBumo Jlenua.

3aBUCHMOCTD 3JIEKTPOIBIIKYLIEH CHITB] HHOYKIMH OT CKOPOCTH M3MEHEHHUS MArHHTHOI'O
MOTOKA.

SIBneHNE CaMOMHIYKIIUH.

Yuenuvecruil sxcnepumenm, nabopamopuvie pabome:

VI3yyenne MarHUTHOTO OIS KATYIIKH ¢ TOKOM.

Mcenenosanue nefcTByS MOCTOSHHOTO MarHyuTa Ha PaMKy C TOKOM.,

Vicenenosanue siBieHNs 3MeKTPOMArHUTHOI WHIYKIIHH.

Paspen 5. Kone6anus u Boub

Tema 1. Mexanuueckue u snexkmpomaznumnvie Koneéanus

Konebarenshass cucrema. CBOGONHBIE MeXaHHUYECKHE konebanus. [apmonmyeckue
Konebanms. Ilepuon, wuacrtora, ammiuTyga u (aza xonebanuit. IIpyKMHHBIT MasSTHHK.
Marematuueckuii MasTHHK. YpaBHEHHE rapMOHHYeCKHX Konebaumil. IIpeBpaienue sneprun
IpH rapMOHHUYECKUX KOJeOaHHUsIX.

KonebGarensueni xontyp. CBoGommble 9JIEKTPOMArHUTHEIE KONIeOaHUs B HOeabHOM
KOIEOATEeNBHOM KOHTYpe. AHAIOTHS MEXIY MEXAHWYECKUMH M  3NEeKTPOMArHUTHLIMH
konebanusamu. @opmyna Tomcona. 3akon COXpaHCHHS JHEPrHH B HIAEAINBHOM KolehaTeabHoM
KOHTYpe.

IIpencrapnenne o 3aryxaroummx KolebaHusx. BeIHyKIEHHBIE MEXaHHUYECKHE KOJIeHaHys.
Pesonanc. BeiHyskaeHHbIE 51€KTPOMArHHTHBIE KONeGAHMS.

Ilepemennpit Tok. CHHYCOMIATBHEIA TTepeMeHHbIH ToK. MOIIHOCTE [IEPEMEHHOTO TOKA.
AMIUTUTYIHOG U JeHCTBYIONIee 3HAUEHHE CHIILI TOKA U HaMPsHKEHHUS.

Tpanchopmarop. TIpoussoactro, nepenada M noTpebsieHne SNIEKTPUUECKON 3HEpruwu.
OKOJIOTHYECKHE PHCKH TPM  IPOH3BOICTBE JNIeKTpoaHeprun. KynpTypa wHCIONb30BaHUS
SJIEKTPO3HEPI WU B [MOBCEIHEBHOM JKHU3HU.

Texnnyeckne ycrpoiicTBa M mpaKTHYECKOE NPUMEHEHHE: JJIEKTPHYECKUH 3BOHOK,
FeHEPaTOp NEPEeMEHHOT0 TOKA, IMHUH 3JIEKTPOTIepe Ia.

Hemonempayuu

Hccnenopanne napamMeTpoB konefaTensHOl CHCTEMb (MpY>XMHHBIH HJIH MaTeMaTHYeCKHiH
MaATHHK).

Habmonenne 3aTyxaromux xonebanuii.,

VicenenoBanue CBOMCTB BEIHY)KIEHHBIX KONIEOAHMIA,

Habmronenue pesonarca.



CBoGoHbIE 3eKTpOMArHUTHEIE KonebaHus.

OcuunnorpaMmer  (3aBHCHMOCTH  CHITE] TOKa M HaNpsHKCHHS OT BpeMeHH) JUist
SJIEKTPOMArHUTHBIX KoJleOaHui.

Pesonanc mpu nocnenosarensiom COCAMHCHHH PE3NCTOPA, KATYIIKA MHAYKTHBHOCTH H
KOHJIeHCaTopa.

Mozens mHIH sneKTporepesayH.

YVuenuueckuii sxcnepumenm, nabopamopuwvie pabome:

Hccnenopanue saBucumoctu [IcpHoza MaJIbIX KONeOaHuH Ipy3a HAa HUTH OT AMHHBI HUTH W
MaccChl Tpy3a.

Hccnenosanne nepemennoro Toka B uemm  ms MOCNIE0BATENIEHO  COENMHEHHBIX
KOHICHCATOpA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u INEKMPOMAHUMHbIE GOJIHbI

Mexanuyeckue BONHEI, yCI0BUS pacnipoctparenus. Ilepuon. Cxopocts pacnpoctpanenns
W JUmMHA BOMHBL [lomepeyHble M TPOXONLHBIE BOJIHEL Vnreppepentns u  audpakuus
MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3Byka. [pomkocTs 3ByKa. Beicota Tona. Tem6p 3Byka.

ONEKTPOMArHUTHEIE BOMHEL Y CITOBHS H3JTy4CHHs 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas
Opu€HTalus BekTopoB E, B, V B anextpomaruuthoi Bomme. CpoicTpa 3JIEKTPOMAarHUTHBIX
BOJH:  OTPaXEHHE, MNpENOMIIEHHe, TNoNsApu3anus, mudpaxis, uHTeppepernus. CkopocThb
SNIEKTPOMArHUTHEIX BOJIH.

lllkana 371eKTpoMarHUTHBIX BOJIH. [Tpuvenenne 3NIEKTPOMATHHTHBIX BONH B TEXHHKE U
ObITY.

[Ipunnmnsr pamuocsssu u Tenesnaenns. Pagnonokanuus,

DIIeKTPOMAarHUTHOE 3arps3HEHIe OKPYIKAIOLIEH Cpeibl.

TexHnueckne ycTpoicTBa M mpakTHYeCcKoe MPUMEHEHNE: MY3bIKalbHbIE HHCTPYMEHTEL,
YALTPasByKOBas IMAarHOCTHKA B TEXHHKE M MEIHMUMHE, paiap, paznoONpHEMHHEK, TENeBHU30D,
aHTeHHa, Tenepon, CBY-neys.

Hemoncmpayuu

Obpasosanne u pacnpocrpanenme TIONEPEYHBIX U NPOIOJIBHBIX BOJIH.

Konebmorueecs Teno xak uerounmx 3ByKa.

Habmonenue orpaskenus u NpPEJIOMIICHHA MEXAaHHYECKHUX BOJTH.

Habironenue untepdepenimm u muppakuum MexaHH9ecKiX BOITH.

3BYKOBOH pe30HaHC.

HaGmofilenne cBA3M TPOMKOCTH 3ByKa H BBICOTEI TOHA C aAMIUTMTYI0! W 4acTOTOMH
KonebaHwuii.

Mccnenopamue  CBOHCTB  3/MEKTPOMATHHTHBIX  BOJIK: OTpPaKEHHE, IpPesIOMIIEHHE,
nonsipusanus, Tupakuus, HHTephepeHIHs.

Tema 3. Onmura

['eomerpuueckas onrtuxa. [TpaMonuueinoe pacnpocTpaHeHne cBeTa B OJHOPOIHOM cpere.
Jlyu cBera. ToueuHbIi HCTOYHHK CBeETA.

OtTpaxkenne cpera. 3aKOHBI OTpa)KeHHS CBETA. [ocTpoenne u306paXkeHMit B IIOCKOM
3epKaie.

I[Ipenomnenne ceera. 3akoHbl penomneHust ceeta. AOCOMIOTHBIE  mokasarens
npenomnenus. IlonHoe BHyTpeHHee orpawenue. IlpenesbHbii YrOJl IOJHOrO BHYTPEHHEIrO
OTpaykeHUsI.

Hucnepcust ceera. COXHELIN cOCTaB 6e/Ioro ceeTa, IBerT.



CoGuparorme u  paccemparommue JMH3eL. ToHkas muH3a, DokycHOEe paccTOsiHME U
OIITHYCCKAS CHJIA TOHKON THH3EL [Toctpoenne uzoGparenmuii COBMPAIOIINX H PaCCEeMBAIOLIIX
mH3ax. Popmyna ToHKOMH JTMH3BI. Y BEJIMYEHUE, NaBaeMoe JIMH30H,

Ipenens! npumenumocTy FCOMETPHYECKOH ONTHKH,

Bonnosas  onTuka. Wutepdeperuus cpera. Korepentusie ucrounuru. Venopus
HabnoaeHNns MaKCHMYMOB H MHHHMYMOB B UHTEP(EPEeHIHOHH O KapTHHE OT ABYX CHH(A3HBIX
KOI€PEHTHBIX HCTOYHHKOB,

Hubpakuus cgera. Hnpaknuonnas  pemérxa, YenoBue  HabMIONEHHS riABHBIX
MAKCHMyMOB NP MTaJeHHH MOHOXPOMATHYECKOTO CBETa Ha AU(PAKUMOHHYIO peméETKy.

[onspusanus ceera.

Texunyeckne ycrpoitcrsa u NMPaKkTH4ECKOE MPHMEHEHHE: OYKH, IyIa, (otoanmnapar,
NPOEKLMOHHBIH  annapar, MHKPOCKOI, TeNecKom,  BONOKOHHAS ONTHKa, audpakiHoHHAS
pemeéTKa, nonspou.

Hemonempayuu

[Ipsmonuneiinoe PaCIIPOCTPaHEHHE, OTPAKEHHE W MPEOMIEHHE CBeTa. Onrtuyeckue
npubOopEL,

[lonnoe BHyTpenHee oTpaxxenue. Monens cBeToBOA.

Hccnenosanue cpoiicts H300paxxeHuil B TuH3ax.

Monenu MHKPOCKOIIa, TeeCKOIIA.

Habnronenue HHTEPEPEHIINH CBeTA.

HaGmronenue nugpaximu ceera,

Habnronenne nucnepcuu cpera.

ITonyuenue cnextpa ¢ momompio [IPU3MEL.

ITonyuenue cnextpa ¢ momompio Au(paKUMOHHON peréTK,

Habmonenne nonspusaruu cpera.

Vuenuuecrkuii axcnepumenm, nabopamopmeie pabomer

Mismepenue noxasarens npenomnennus crexa.,

Wccnenosanue croiicts 1300pakeHHi B NUH3AX,

Habmonenne nucnepenn cpera.

Pazen 6. OcnoBrr cnennanbhoi TEOPHH OTHOCHTEILHOCTH
['panmume! npumenumocT knaccmueckoii mexaHukH. IlocTynatel crenmansHoit TEOPHH
OTHOCHTE/ILHOCTH:  HHBAPHAHTHOCTH  MOZIYJISI CKOpOCTH CBE€Ta B BaKyyme, IIPHHIIUI
OTHOCHTEIbHOCTH DHHIITEHHA,
OtHocuTensHOCTE OXHOBPEMEHHOCTH. 3aMeUIeHHE BPEMEHH COKpalleHH’e JUTHHEI.
SOHEPrus H UMIIYJIbC PENSITHBHCTCKON YaCTHIIEL
CBsI3b MacChI ¢ SHeprueit u HMITYJIbCOM PENATHBHCTCKON YaCTHIIBI DHEPrUst OKOS.

Pazgen 7. KBantosas dusuxa
Tema 1. Jnemenmor keanmosoii onmuxu
®otonsl. opmyna ITianka cBs3u SHEpPruM (OTOHA C €ro 4acTOTOH. DHEPrHs B UMIYJILC
(otoHa.
OTkpbITHE M  HccremoBaHue doroodpdexra. Ompiter A. I. Cronerosa. 3akoHms
dorosddexra. Ypapuenue Dituinreiina st porosddexra. «KpacHas rpanumnas (horoaddexra.
Hasnenne cera. Onsirsr [T, H. JleGenera.
XuMHUecKoe feficTBIe CBeTa.



Texuuueckue yerpoitcrsa u [IPAKTHICCKOEC MPHUMEHEHHE: (DOTOINIEMEHT, (GOTONATUHK,
conHeyHas Gatapes, CReTOIHO]I,

Lemoncmpayuu
DoTos(deKT Ha yCTaHOBKE ¢ HUHKOBOH MIIACTHHOMN.
Vlccnenoranue 3akoHOB BHeIIHEro boToaddexra.
Ceetoamo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mozenb atoma Tomcona. OmbIThl Peseppopna no paccesnmio o -wactui, [Inanerapuas
mozenns atoma. [loctynarer Bopa. Usnyuenue u mormomenue (oToHOB Tpu mepexome atoma ¢
OIHOTO yPOBHSI SHEPruM Ha Apyrod. Buaer cmektpos. Crextp YPOBHEH OSHepruu aroma
BOJIOpOA.
BonHoBssre cBoiicTBa uactuil. BosHbl e Bpoitisn. KopryckyisipHo-BoHOBO# gyammam.
CroHTaHHOE U BBIHYKIEHHOE H3ITyYeHHE.
Texuuyeckue ycrpoiicTBa M mpaxTHYeckoe [IPUMEHEHHE: CIEKTPaNbHBEIA aHaIu3
(crieKTpocKoI), asep, KBAaHTOBBI KOMIIBIOTED.
Lemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenue JTHHBL BONHEI J1a3epa.
Habimonienune uHeiyaTsix CieKTpoB H3Iy4eHus.
Jazep.
Vuenuueckuil sxcnepumenm, nabopamopnsie pabome
Habmonenue mureityaroro crexrpa.
Tema 3. Amomnoe adpo
OKCTIEPUMEHTBI,  [0KA3bIBAIOLIHE  CIOKHOCTD cTpoeHust  szapa.  OTkpbiTHE
panroakTuBHOCTH. OnbIThl Pesepdopaa o onpenenenuto cocrasa paguoakTHBHOro H3ITy4eHHs].
CaolicTa ansda-, Geta-, raMMa-u3rydeHus. BiausHue paguoakTHBHOCTH HA KHBBIE OpraHU3MBl.
OtkpbiTie npoToHa W Heilitpoma. Hykmonmas momens anpa ['efizenbepra—MBanenko.
3apsn aapa. Maccosoe uucno sapa. U30TomsL.
Anbda-pacrian. DNeKTPOHHBI W MO3UTPOHHDII Gera-pacnan. I'amma-usnyuenue. 3axou
paaHOaKTHBHOTO pacnaja.
OHEprus CBSI3M HyKJIOHOB B sfpe. SInepHble CHIbL. Hedexrt maccer supa.
Slneprrie peaxiun. JleneHne u cunTes saep.
Anepubiii  peaktop. TepmosmepHbili cuuTes. IIpoGiaembl wu MIEPCIIEKTUBBl  SIAEPHOM
SHEPreTHKH. DKONOrHYECKUE acleKThl SAEPHOH SHEPreTHKH.
OnemenTapHble 4acTHLlbl. OTKPHITHE TTO3UTPOHA.
Mertozib1 HaG/TIONCHHS 1 PErHCTPALHE 3]EMEHTAPHBIX YACTHIL.
DyHIamenTanbHbIe B3anMOAelicTBus. EnuHCTBO (rsnyeckoii KapTHHBI MHUpa.
TexHuyeckue yCTpOHCTBA M NPAKTHYECKOE NPUMEHEHHE: O3MMETD, xamepa BuibscoHa,
SUIEPHBINA peakTop, aToMHas 6omoOa.
Hemonempayuu
CuéTyMK HOHH3HPYIOLIMX YACTHI],
Vuenuuecruii axcnepumenm, nabopamopneie pabomo.
Vicenenosanme Tpekos yactu (110 rotossmM hotorpadusinm).

Paszaen 8. Dementnl acrporomun u acrpodusnkn



OTansl  pasBuTH acTponomuu. Ilpuknamuoe p MHPOBO33pPEHYECKOE  3HAYEHHe
aCTPOHOMHH,

Bun 388311010 HEGA, Cossesnus, sprue 3BE3MIBL, ITAHETHI, X BUIAMOE IBHIKEHHE,

Conneunas cucrema,

Comnne. Conneynas aKTHBHOCTb. McTounuk smeprum Conama 3BE3M. 3BE3MEIL, HX
OCHOBHBIE XapaKTEPHUCTHKH, Huarpavma  «cnextpampuprit Klacc — CBETHMOCTBY. 3BE3JLI
TIABHOH MOCIIEN0BATENBHOCTH. 3aBuCHMOCTL «Macca — CBETUMOCTB» JUIS 3BE3N IVIABHOM
flocienoBatensHoCTH.  BHyTpennee CTpocHHe 3BE&3n. CoBpemeHHbIe NPEACTaBIEHUST ©O
Tpoucxoxcnenuy u ssomonun ComHia i 3BE3M. DTallbl JKU3HU 3BE3]],

Muneunsrit [Tyts — mama lanaxruka. IMomoxenue u Asroxenne Conuua B anaktuke, THL
FaaKTuk. Panuoranaktuky u KBasapel. Y€pHEeIe AbIpEI B AIpax rajiakTuk.

Bcenennas, Pacuipenne Bceenennoi. 3akon XaG6na. PasGeranme ranaktuk. Teopus
bonbmroro B3prira. Pemnkropoe U3TyYeHHe.

Macinrabras CTpyKTypa Beenennoit. Meraranaxrua,

Hepeméntrie npo6enms: aCTPOHOMHUH.

Yuenuueckue nabniodenus

Ha6nronenns HEBOOPYXXCHHEBIM I71a30M C MCIOJIB30BAHKeEM KOMITBIOTEPHBIX IPUI0KEHHIT
AL OIPENCIEHHS [ONOKEHNUS HeBECHBIX 06BEKTOR Ha KOHKDETHYIO 11aTy: OCHOBHbIE CO3BE3/IHS
Ceseproro nonymapus u SPKHE 3BE3 MBI,

Habnronenns s teneckon Jlyner, nnaner, Mueunoro ITyTu.

O6o6maromee NOBTOpPEHHe

Pone ¢usuku u aCTPOHOMHH B 5KOHOMHYECKOH, TCXHOJIOTHYECKOH, CONHANLHON u
3THYECKOH cdepax mesTenbHOCTH dCII0BCKA, pOmb ¥ MecTo (BHIMKH u aCTPOHOMHH B
COBPEMEHHON Hay4HOM KapTHHE MUpa, pomb  (u3nyeckoi TCOPHH B  (popMHpPOBAHUH
HPEACTABNCHUH O PU3HYECKOI KapTHHE MHPa, MECTO (YH3NYECKOH KapTHHET MHpa B o6meM psity
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NpEACTaBACHHUH O pupoe.

Mexnpenmernsie csizn

W3yuenne kypca (usuxu 6azoBoro YPoBHA B 11 Knmacce ocymecTsnsercs c yu€ToM
CONCPIKATENBHBIX MEKIPEAMETHBIX CBA3eH o KYpCamu  MaTeMaTHKH, GHOIOTMH, XuMHUM,
reorpaMu u TEXHOIOrHH.

ABICHHUE, HAy4HBIH (akT, rumoresa, $usuueckas senuuuna, 3aKOH, Teopus, HabmojaeHue,
IKCIIEPUMEHT, MOZIEIMPOBAHHUE, MOLENTE, H3MEpeHHe.

Mamemamura: pemenne crcremys YPABHEHHH, TPUTOHOMETPHYECKHE Gynkmmu: cunyc,
KOCHHYC, TaHI€HC, KOTaHTeHC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPBEI M HX
IIPOCKIHA HA OCH KOODPAMHAT, CIOIKEHHE BEKTOPOB, MPOM3BOJHBIE 3IEMEHTAPHBIX (GyHKIHiA,
NPH3HAKK NON00HS TPEyroNbHUKOB, OIPEACICHHE MIIOIAH IIOCKHX (GUTYp U 06bEMA Texr.

buonozus: snexrpuueckue spienms p KUBOH Mpupone, KoneGaTeNbHble NBHOKEHHS B
KUBOH TIPHPONE, ONTHYECKHE ABNEHHs B KHBOH NPHUpOZE, NEHCTBHE PagHAlMM HA SKHBLIC
OpraHu3MEl.

Xumusa: CTpoeHMe aTtoMoB u MOJICKYJI, KpHCTa/IHYeckas CTpyKTypa TBEPIBIX TelI,
MEXaHN3MBI 00PA30BAHUS KPHCTALTHYECKO] PELIETKH, CHEKTPANBHBIN aHATHS,

leozpaghus: maruutHBIe mOMIOCA 3eMIH, 3alIeKH MarHUTHBIX pyx, doTockémka 3emuoil
TMOBEPXHOCTH, MPe/ICKa3aHHe 3eMIeTpSICEH i,



» TCHEpaTop mepemenHoro toka
PaTHoOnpuéMHHuK, TEIEBH30p,
IPOCKUHOHHBIH amnmapar, BOJIOKOHHAs ONTHKA, CoJ

» IEKTPOaBH raTene,

aHTEHHa, TeneoH, CBY-neys,
HEYHas Oarapes,



IJIAHUPYEMBIE PE3VJbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3NKE HA
YPOBHE CPEJHEI'O OBIIEIO OBPA30OBAHUSI

OcBoenne yuebuoro npenMera «@DU3MKa» Ha ypoBHe cpennero obumero o6pasoBaHus
(GasoBelf  ypoBeHB)  HOMKHO 00ECneyuTh  [OCTHIKEHUE CIHENYIOWHMX  JIMYHOCTHBIX,
METAIPEIMETHBIX M NPEAMETHBIX 06Pa30BaTENBHBIX Pe3yJIbTaToB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yTBTATEl OCBOEHHS yuebHoro mpemmera «Du3HKay MOMDKHD! OTpakathb
FOTOBHOCTE M CIMOCOOHOCTh 06yYarOIIUXCS PYKOBOACTBOBATHCS! c(opMHPOBAHHON BHYTpeHHE(!
MO3HLHUEH JIMYHOCTH, CHCTEMOH [€HHOCTHBIX OPHEHTAlMH, [O3UTHBHBIX BHYTPEHHHX
yOexIeHult, CcooTBeTCTRYIOIIMX TPalMLMOHHBIM ~ IEHHOCTSM  POCCHICKOro  06ImecTna,
PaClINpEHHE JXKM3HEHHOIO OIbITA M OIBITA JAESTEILHOCTH B IIPOLECCe peanu3alui OCHOBHBIX
HalPABIICHUH BOCHIUTATEBHOM NEATELHOCTH, B TOM YHUC/IE B YACTH:

1) rpaskmanckoro BocrnuTanus:

C(OPMUPOBAHHOCTh  TPAKAAHCKONH  MOZULHH 00y4arolerocss Kak aKTHBHOIO U
OTBETCTBEHHOI'O YJI€HA POCCHICKOro 0OIIecTRa;

PUHATHE TPaaWLHMOHHBIX OOILIEYEIOBEHECKHX T'YMAHHCTHYECKHX H JEMOKDPaTHYECKUX
LIEHHOCTEH;

FOTOBHOCTE BECTH COBMECTHYIO NESATENBHOCTH B HHTEpECcax rpa)cmaHckoro obiiecTsa,
YHacTBOBATEL B CAMOYIpPaBJICHUH B 00pa30BaTeNbHON OpraHH3aIuHy;

YMEHHE B3aUMOJCHCTBOBATL C COLHMAIBHBIMH HHCTHTYTAMH B COOTBETCTBHH C KX
(QYHKIMSIME ¥ HAa3HAYEHHEM;

TOTOBHOCTb K TyMaHUTAPHOM M BOJIOHTEPCKOM A€ATETBHOCTH;

2) NaTPHOTHYECKOTO BOCIIHTAHIISA:

ChpOPMHPOBAHHOCTH POCCHITCKOMN FPaykIaHCKOI MICHTUYHOCTH, aTPHOTU3MA,

[ICHHOCTHOE® OTHOIIGHHE K TOCYNapCTBEHHBIM CHMBOJIAM, JOCTHOKEHHSIM poccHiicKIX
YYEHBIX B 00/1aCTH (PH3MKH M TEXHUKH:

3) AyXOBHO-HPABCTBEHHOr0 BOCIHTAHMS:

c(pOpPMHPOBAHHOCTb HPABCTBEHHOIO CO3HAHUSA, STHYECKOTO MIOBE/ICHUS;

CMIOCOOHOCTE OLEHHBATH CHTYAIHIO M MPHHAMATH OCO3HAHHBIE pelLleHH s, OPHEHTHPYSICh
Ha MOpalbHO-HPaBCTBEHHBIE HOPMBI H LEHHOCTH, B TOM YHCIIE B AESTEIBHOCTH YUEHOrO:

OCO3HAHHE JIMYHOTO BKJIala B IOCTPOEHHE YCTONIHUBOro Gy MyIero;

4) 3¢TeTHYECKOro BOCIHTAHMS:

ICTCTHIECKOE OTHOLICHHE K MHPY, BK/IIOYas 3CTETUKY HAYYHOTO TBOPYECTEa, [IPHCYIIero
(usuyeckoii HayKe;

S) TpynoBoro BocnuTanms:

MHTEpEC K pasiu4HEIM cdepaMm npoecCHOHANbHON NEATENBHOCTH, B TOM HHCHE
CBA3AHHBIM C (GHU3HKOM M TEXHHKOH, yMeHHe COBEpLIATh OCO3HAaHHEIH BEIOOp Oymyluei
MpO(eCcCuy U peant30BLIBaTh COBCTBEHHbIE KU3HEHHbIE TUTAHBI,

FOTOBHOCTb H CIIOCOOHOCTH K 0OpasoBaHMIO M caMOOGDPAa30BAHHIO B 061ACTH busuxu Ha
[IPOTSIKEHHUH BCEH JKHM3HU;

6) 3K0/10rHYEeCKOro BOCIIHTAHNS:

c(hOPMHPOBAHHOCTE  5KOJIOIHYECKOH KyTbTypbl, OCO3HaHHE TII00ANBHOrO XapakTepa
IKOJIOTHYECKUX Ipobrem;



[UVIAHMPOBAHHE W OCYINECTBICHHE MEHCTBHUN B OKPYXKAIOWIEH Cpelie Ha OCHOBE 3HAHMUS
LEMeH YCTOHYHBOrO pasBuTHs 4e/IOBEYECTRa,

PaCIMPCHHE  OMBITA JNEATENBHOCTH  5KONOIHYeCKOj HallpaBICHHOCTH Ha OCHOBe
UMCIOLIMXCS 3HAHUM 110 (PH3HKe;

7) UEHHOCTH HAYYHOIr0 MO3HANMS:

chopMHpoBaHHOCTE MHPOBO33DEHHS,  COOTBETCTBYIOLIErO COBPEMEHHOMY  YPOBHIO
PasBUTHS pu3HYecKol HayKu;

OCOSHAHHE LCHHOCTH HAayYHON HESTENbHOCTH, FOTOBHOCTE B [IpOLIECCe M3YYeHHs (BU3HKH
OCYIIECTBIIATE IIPOEKTHYIO | HCCIIENI0BATRIIBCKYIO IS TENBHOCTD HHANBHIYATBHO U B rpynmnme.

METAIIPEAMETHBIE PE3YJIBTATBI

IloznaBarenbuble YHHBepcanbHble yuyebHble qeiicTBIs
baszoBbre noruueckne aeitcrens:

CAMOCTOSATENIEHO  (OPMyYIIUpOBaTh U AKTyalmu3upoBaTh Tpobiemy, paccMarpuBarh eg
BCECTOPOHHE;

OMPENCTATh LEIH AEATeNbHOCTH, 3a1aBaTh [1apaMeTPEI M KPUTEPUM HX JOCTHIKCHUS,

BBIABIIATE 3aKOHOMEPHOCTH H TPOTHBOPEYHS B paCCMaTPUBAEMEIX (DH3HYECKHX ABJICHHUSX;

paspabatbIBaTh nnaH perenus npodJIEMBI ¢ YU8TOM aHaTH3a MMEIOLINXCS MaTepHaIbHBIX
H HEMaTepHallbHBIX PECYPCOB;

BHOCHTE KODPEKTHBBEI B NEATEBHOCTB, OLEHHBATEH COOTBETCTBHE DPE3yJbTATOB MENsM,
OLICHHUBATH PUCKU MOCIEICTBHI JEATEIIbHOCTH;

KOOPIHHUPOBATE W BBINOJHSTD paboty B ycioBusix PCaTbHOr0, BHUPTYalbHOTO M
KOMOWHHPOBAHHOTO B3aHMOJIEHCTBHS;

Pa3BHBATE KPEATHBHOE MBIIICHHE TIPH PelleH ] KH3HEHHBIX TpobJem,

basosbie ncenenoBarenscine neiicTBusn:

BIIAZICTe HAYYHOM TEPMHHOJOTHEH, KIIOYEBEIMU MOHATHAMH H METOAaMH (H3UYECKOL
HayKu,

BIIAZICTE HAaBBIKAMH y4eOHO-HCCIIEN0BATENBCKON 1 MPOCKTHOM NEesTeNBHOCTH B 061acTu
(husukH, cnoco6HOCTHIO 1 FOTOBHOCTBIO K CaMOCTOATENBHOMY MOHCKY METOJIOB peuIeHus 3anay
(busuueckoro CONEpXKaHUSL, TPUMEHEHHIO PA3TMYHBIX METONOB [MO3HAHHUS,

BIIAICTh BHAAMM JNEATENBHOCTH 110 MOJYYeHHIO HOBOIO 3HAHUA, €ro HHTEPHpPETallHH,
MPe0Opa3OBAHUI0 H NPHMEHEHHIO B PasTHYHBIX y4eOHBIX CHTYalMSIX, B TOM uHCIIe npu
CO3MaHnn y4eOHBIX TPOEKTOB B 061aCTH uzuku;

BBIABIIATE TIDHYHHHO-CJICACTBEHHBIE CBS3H | aKTyalld3MpOBATk 3aa4y, BbLIBHTATH
THIOTESy €€ peIUeHHS, HAXOMUTh APryMEHTBI IS AOKA3aTeNbCTBA CBOMX YTBEp)KACHUIL,
3a/1aBaTh MapaMeTpPbl U KPUTEPUH PellIeHHS;

AHATHU3UPOBATE IIOJIYYEHHBIE B XOIe PCUICHHUS  3a7au¥  pesy/bTaThl, KPHTHYECKH
OHCHUBATE HX JIOCTOBEPHOCTB, IPOTHO3UPOBATH H3MCHEHHE B HOBBIX YCIIOBHSX;

CTaBUTh M (POPMYIUPOBATH COGCTBEHHBIE 3a7Maun B 00pa3oBaTenbHON AEATENBHOCTH, B
TOM YHCIIE DU U3YYCHUH (PUIHKH:

AaBATh OLEHKY HOBBIM CHTYALMSIM, OLlEHHBATD IPHOOPETEHHEIN OMNBIT;

YMETE IIEPCHOCHUTE 3HAHUS 110 (U3HKE B MPAKTHIECKYIO 00IACTE KU3HEIEATENEHOCTH;

YMETb HHTCTPHPOBATE 3HAHHUSA M3 PA3HBIX TIPEIMETHbIX obnacrei;

BBIIBUTATE HOBBIC HICH, NIPEITAraTh OPUTHHATBHbIE MOAXOJBI U PEIeHHS;

CTaBHTE HpOﬁJ’[eMBI H 3ana4u. JOMyCcKaroLHe UILTCPHATHRHBIC PCUICHHKA.
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Pabora ¢ undopmanmeii:

BJIAZCTE HABBIKAMH MOJy4eHHs HHDOPMALHH (H3HYECKOrO COAEPIKAHHS U3 HCTOYHHKOB
PasHBIX ~ THIIOB, CaMOCTOATENBHO OCYIECTBNATH MOUCK, aHAIM3, CHCTEMATH3ALHIO U
HHTEPNPETALMIO HH(OPMALIMH PA3THIHBIX BUAOB H HOpPM [peaCTaBICHHUS;

OUEHUBATE JOCTOBEPHOCTH HH(BOPMAIIHH

HCIIOMB30BATE CPEACTBA HMH(OPMALMOHHBIX H KOMMYHHKAIMOHHBIX TEXHOMOTHH B
PCLICHUH KOTHMTHBHBIX, KOMMYHMKATHBHBIX H OPraHH3aLMOHHEIX 3a4a4 ¢ COGMIOCHHEM
TPeOOBAHNH SPrOHOMHKH, TEXHHKH Ge30MaCHOCTH, THTHEHBI, PECYPCOCOEpEkKEHHNS, IPABOBLIX U
ITHYCCKAX HOPM, HOPM HH(POPMAITMOHHOM GE30MacHOCTH;

CO3MaBaTh TEKCTBI (DH3HYECKOTO COAEPXKAHUS B PA3TUYHBIX bopmatax ¢ yuérom
HasHAYCHUS HMHOOPMAUMK M LEJeBOH  ayaHTOpHH, BBIOMpAs  ONTHMaIBHYIO  (BopMmy
NPEACTABIICHUS U BH3YaJIM3aIlHH.

KommyHnukaTusHbie yHusepeanbueie yaeubie aeiicTris:

OCYLIECTBIIATH OOIUEHNE HA YPOKAX QHU3MKU U BO BHE-YPOUYHON JEATENBHOCTH:

Pacrno3HaBatTh IpEeANOCEUTKH KOHQIUKTHBIX CHTYALIMH i CMATYATh KOH(IUKTHL;

Pa3BEPHYTO M JIOTMYHO MU3MaraTh CBOIO TOYKY 3PEHMS C HCIIONB3OBAHHEM S3BIKOBBIX
CpPEICTB,;

MORMMATD 1 MCIONBE30BATH NMPEHMYIIECTBA KOMAHIHOM W HHAMBUIYATbHOM PaGOTHL;

BBIOMpPATL TEMAaTHKY M METOMBI COBMECTHBIX ACHCTBHIH C y4E€TOM OOIIMX HHTEPECOB H
BO3MOYHOCTEH Ka)K0ro 4IeHa KOJIIEKTUBA,

NMPUHUMATL  [JIM  COBMECTHOH JEATENBHOCTH, OPTaHM30BBIBATE M KOOPAHHHDOBATH
ACUCTBHS MO €€ NOCTIIKEHMIO: COCTABISTL ILIAH NEUCTBUH, pacrpeleNsiTh POk ¢ YYETOM
MHEHHH Y9aCTHHKOB, 00CYI)KIaTh PE3yIbTATEl COBMECTHOM PabOThI;

OLCHUBATH Ka4YECTBO CBOCTO BKJIAa M K&KAOrO y4aCTHHKA KOMaHIbl B OOIIMi pe3yIsTar
[0 pa3paboTaHHBIM KPUTEPHUSM;

[IPEATIAraTh HOBBIC MPOCKTbI, OLEHHBATh WIAEH C MO3HLHMH HOBH3HbI, OPUIMHAILHOCTH,
MPaKTHYECKOH 3HAYUMOCTH;

OCYIUECTBIATE IIO3UTUBHOE CTPATETMYECKOE [IOBENICHHE B pPA3iMYHBIX CHTYALHMIX,
IPOSABJIATE TBOPUECTBO M BOOOparkeHHe, ObITE HHUIIHATHBHEIM.

PerynsiTuBuble yHuBepcaabHbie yueGHbIe qeiicTB s
Camoopranuzauns:
CaMOCTOATEIPHO OCYIIECTBIATL IIO3HABATENBHYIO ACATENLHOCTE B 06/MacTd (GU3UKKU H
aCTPOHOMHH, BBIABIIATE IPOOIEMBI, CTABHTE U (JOPMYIHPOBATE COOCTBEHHBIE 3aMaUH;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHs PACUETHBIX M KAYeCTBEHHBIX 3aad, IJIaH
BBIITOJIHCHHS MPAKTHYECKOM paboTBl ¢ YYETOM MMEIOLUXCS PECYPCOB, COOGCTBEHHBIX
BO3MOXKHOCTEH U IPEANIOYTEHHI;
JlaBaTh OLIEHKY HOBBIM CHUTYAI[HIM;
pacmupsATh paMKH y4eOHOTo IMpeaMeTa Ha OCHOBE JIMYHBIX T1PEeITOYTEHMIA;
AenaTb OCO3HAHHBIA BBIOOP, apryMeHTHPOBATh €ro, 6paTh Ha ce0s OTBETCTBEHHOCTH 33
pEeLIeHuE;
OLIEHUBATH NPHOOPETEHHBIH OMBIT;
crocoGCTBOBaTh  (OPMHPOBAHMIO M MpPOSIBICHHIO OSPYNHUMH B 06macTw busuku,
MIOCTOSIHHO MOBEIIATE CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHE.
CaMOKOHTPOIB, IMOIHOHAIBHbIH HHTELIEKT:



._ g _ odI'E J0HNOLY | 'y

- ewole ouHaodiy (44

: , : ..-....._ ._
Q9 UMHLIIO HOYOLHREN I9LHOWAUE, | 't

VIUEND BVAOLHVIN ‘b Iroreed

e Ararreed onl 0I0LY]

M1OOHAI'OLUOOHIO |
nrdoaL HOHIIBHUIIALD [990HI()

MLOOHIIrALUDOH.LO MHJOAL HOHIIVITIAID [990HD0 € 19Tsed

_ I 14 "¢

v _ Arrareed oul 0101
¢ | o1 | wming | €T
== _ I9HIFOE _ _
| I S C0 |
SI9HLUHIBWOdINONE U SMNOORUHBXIJN | _
B _. S _ o KIHRQOILOM 1
1 6 1z |

QEE.HEI,EEOQEOE‘O 151 QEMOUTEINXQE
[HICO9 M KUHVIAIrON ‘T 1oveed

11 " Arrarreed ou 0101

BUTDIATHH _
g
KRHLHUHIBWNOAINAIIC "21r0l Q0HLUHIRIA] '

VIUINVHUTOdLIAICE '] roreed

1ad£dad
19Lo9ed 19L09ed |
srauarraiegocedgo 0130¢g 1annediodu
omdddnuedy]  draHarodLHOY]

U/l G\
(dragoddun) _ WOL M gorrarsed IMHRIOHIWHE

200Uk 09199hHIT0Y] | | |

DOVICN 11

sranHodLNAINE



Al4BATb OLEHKY HOBBIM CHTYALMSM, BHOCHTE KOPPCKTUBEI B JIEATENBHOCTD, OLEHHBATE
COOTBETCTBUE PE3y/IbTATOB LM

TIPHHAMATE Ce0sl, IOHUMAsI CBOM HENOCTATKY JNOCTOMHCTBA,

[IPHHUMATE MOTHBEI ¥ apryMEHTEI APYTHX [IPU aHAITU3E PEe3Y/IbTATOR JeSTENbHOCTH;

[IPHU3HABATh CBOE IPaBO U MpaBo APYTHX Ha OIIMOKH.

B nponecce mocruxenus JAMIHOCTHBIX PE3yNbTATOB OCBOCHMUS [IpOrpamMMeI 110 husuke ms
YPOBHS cpenHero obiero o6pasosanus y obyuaroruxcs COBEPIICHCTBYETCS 3MOLIMOHAIBHEI
HHTEIUIEKT, TIPEIIONararoLmii chopMHPOBaHHOCTE:

CaMOCO3HAHMSI, BKIIFOYAIOLIETO CrIOCOBHOCTE [IOHHMATb CBOE 3MOLMOHAIBHOE COCTOSIHHE,
BHIIETD HANIDABJICHUS PA3BUTHS COGCTBEHHON SMOLHOHATLHOH CepEl, GBITh yBepeHHbIM B cebe;

CaMOperyIupoBanys, BKJIIOYAIOIIETO CaMOKOHTPOJIB, yMeHue NPUHUMATE
OTBETCTBCHHOCTE 3a CBOE MOBeXeHHe, CIIOCOOHOCTh  alanTHpOBaThCs K OMOILIHOHAJIBHEIM
M3MCHEHUSM H NIPOSIBIISITE THOKOCTD, GhiTh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIWM, BKIHOYAOILEi] CTPEMJICHHE K JNOCTHIKEHHIO LEId K ycnexy,
ONTHMHU3M, HHHLHATHBHOCTb, YMEHHE ACHCTBOBATE HCXOZsl U3 CBOUX BO3MOKHOCTEII:

SMIATHH, BKIIOYAKOUIEH CHOCOGHOCTL MOHHMATE SMOLIHOHAIbHOE COCTOSHHE JApPYTHX,
YAHTBIBATE €r0 MPH OCYIIECTBIEHUH o0LIEHNS, CIIOCOBHOCTD K COHYYBCTBHIO H CONEPEIKUBAHHIO;

COUMANEHBIX HABBIKOB, BKJIIOYAIOLINX CITOCOGHOCTE BBICTpauBaTh OTHOLUEHHS C APYTHMH
TIOZBMH, 3a00THTHCS, TPOSIBIIATE MHTEPEC U paspewaTs KOHQIHKTL,

[TIPEAMETHBIE PE3VJIbTATBI

K xonuy o6yuenus B 10 knacce [IPEOMETHBIE pe3ybTaThl HA GA30BOM YPOBHE HOJDKHBI
OTpa)aTh CHOPMHUPOBAHHOCTE y o0y4aromuxcs ymeHuit:

ACMOHCTPHPOBATH Ha MPHMEPAX POIb H MEcTo busnky B (opmupoBaruu coBpemermHOl
HAaYYHOH KapTHHBI MHpA, B pPasBHTHH COBPEMCHHOH TEXHUKH M TEXHOJIOTHi, B MPaKTHUYECKOi
NCATENBHOCTH JIIOJIEE ;

YAUTRIBATE TPAHHULBI NPUMEHEHHS H3yYeHHBIX (usnyeckux momenei: MaTtepHarbHas
T04Ka, MHepUHambHas cHCTeMa OTCU&Ta, aBCOIOTHO TBEPIIOE TeJIO, MACATBHEIN ra3. Momeiu
CTPOCHHSA ra30B, KHAKOCTEH u TBEPIBIX TeJN, TOYEUHBIN SJIEKTPUYECKUH 3aps/T NpH pelueHuu
(usuyueckux sanau;

pacriosHaBaTh (hpU3UYECKHe SBJICHIS (Tpoueccel) u oGBACHATE UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYIAPHO-KMHETHYECKO] TCOpHH CTPOCHHS BEUIECTBA M 3/IEKTPOAMHAMUKY:
PABHOMEDHOE M PaBHOYCKOPEHHOE NPAMONIMHEHHOE JIBUIKEHME, CBOGOIHOE NajgeHue Te,
ABIOKEHHE 110 OKPYXKHOCTH, HHepLus, B3auMoleHCcTBHE Ten, audysus, OpoyHOBCKOE
ABHICCHHE, CTPOEHHE JKHUAKOCTEH u TBEPIBIX TeN, M3MEHEeHHe 06bEMa Tes [IPH HarpeBaHUHU
(oxmaxcmennn), Temnosoe PaBHOBECHE, HCIIApEeHHE, KOH/IEHC CAIIHS, [IIaBJIEHHUE, KPUCTAIIH3ALUS,
KHIIEHHE, BIXHOCTh BO3MyXa, MOBBIIEHHE NABICHHS asa IpH €ro HarpeBaHud B 3aKPBITOM
COCYZE, CBA3L MEXIy NapameTpaMH COCTOSHHS Ta3a B H30mponeccax, >MeKTpH3AUMS Tel,
B3aHUMOICHCTBHE 3aps0B;
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OIMCHIBATE MEXAHUYECKOE JBHIKEHHE, MCTIONMB3Ysl (pusmveckue Bemmuuup: KOOpAnHarTa,
TYTb, NEPEMEIUEHHE, CKOPOCTD, YCKOpeHue, macca Tena, cuia, HUMINYNIbC Tejla, KMHEeTHYecKas
JHCPrus, MOTeHUMaNbHAS 3Heprus, MExaHn4eckas pabota, Mexammueckas MOIIHOCTb; IpH
OIMCAHNH  TpPaBMIIBHO TPAaKTOBATEH busHyeckuit  cmpics HCIIOIb3YyeMBIX BENMYHH, HX
00603HaYeHns H CHMHULEI, HAXOAHTE (BOpMyIEI, CBASBIBAIOIINE NaHHYIO (hU3HUECKYIO BEJIMYUHY
C IPYTUMU BETHYMHAMHU;

OIHCBIBATE H3YYCHHBIC TEIUIOBBIE CBOMCTBA Te M TEMUIOBBIE SBIICHHS, HCMOMB3ys
(usmueckue BemmyHHE: A4BIICHHE rasa, Temmeparypa, cpemuss KHHETHYECKAs 3HEprus
Xa0THYECKOr0 JBHIKEHHS MOJNEKYJI, CPCIHEKBaNpaTuYHas CKOPOCTE MOJIEKYJ, KOIMYECTBO
TCIUIOTBI, BHYTPEHHSS dHeprus, paGoTa rasa, xosdpuuuenT nonesnoro neicraus TEILTIOBOTO

UX o003Ha4yeHus wu CAMHHLBL, HAaXOMHUTBL (HhOpMyIbL, CBA3BIBAIOIIME TAHHYIO (usnyeckyro
BEJIMIMHY C IPYTUMH BENTHYHHAM;

OITHCLIBATE M3YYCHHBIE SIEKTPHUYECKHE CBOHCTBA BEILCCTBA W 3JIEKTPHYECKHE SBICHHS
(poueccer), HCTIONB3Yst (DH3UYECKUE BETHUMHEL: SNEKTPHYECKUH 3apsill, JJIeKTpHYECcKoe noJe,
HalpsOKEHHOCTD 1Mo, MOTEHIHAN, DAa3HOCTh IOTEHLMANIOB; [IpH  ONHCAHHH NPaBHIILHO
TPAaKTOBATh (hU3MYECKHUH CMBICT HUCIIOB3YEMBIX BEJIMYMH, HX OGO3HAYCHHS K CIAMHULLBI;
YKa3bIBaTh (DOPMyJIbI, CBSI3BIBAIOIHE JaHHYIO0 H3HYECKyO BEIIMIHHY C IPYTHMHM BeJIHUMHAMH;

dHAJIM3HPOBATE (DU3HYECKHE TpOlEecChl K ABIICHUSA, UCTONB3Ys (DU3HYECKHE 3aKOHBI
TPHHLHINEL: 3aKOH BCEMHPHOTO Tsirotenns, I, I u 111 3akonsr Herorona, 3akon COXpaHeHHs
MEXaHWYECKON DHEPIUH, 3aKOH COXPaHCHHS MMITYIIbCa, IPUHIIUIT CYICPIIOSHLIUY CHII, IPHHLIHI
PABHONIPABUST HHEPUHANBEHBIX CHCTEM 0TCYéTa, MOJIEKY IIPHO-KHHETHYECKYIO TEOPHIO CTPOEHUS
BCICCTBA, ra3oBBle 3aKOHLI, CBS3b CpenHeH KHHEeTHYecKOi SHEPrUH TEIIOBOI0 [BHIKEHHS
MOJIEKYJT ¢ abComOTHOM TEMIEPATYPOH, MepBhIit 3aKoH TCPMOLMHAMUKY, 38KOH COXpaHEHHs

OOBACHSTH OCHOBHBIC [IPHHLIMIIEL ACHCTBUS MamIuH, NpUOOPOB U TEXHHYECKHX YCTPOHCTB;
pasinyaTe ycnoBus ux 6e30MmacHoro HCIOJIL30BAHUSA B IOBCEAHEBHOM JKU3HU;

BBIIIOITHATE  3KCTIEPUMEHTBI 110 HCCIIEN0BAHMIO busmueckux sprenmit u [IPOLIECCOB ¢
HCIIOJIb30BAaHUEM  MNPSIMBIX M KOCBEHHBIX M3MEpeHuil, mnpu  3TOM (opmynupoats
npodnemy/sanauy u FHIOTE3y  y4eGHOro  sKcrmepuMeHTa, CoOMpaTh  yCTaHOBKY u3
PEINIOKEHHOTO 060py 10BaHwsL, [IPOBOZTUTE OMBIT U (POPMYJIMPOBATE BBIBO/IBI,

OCYLICCTBIISATD MPSIMBIE M KOCBEHHBLIE M3MEPEHHS (U3HYECKHX BenHuMH, IIPH  3TOM
BEIOMpaTh ONTHMAJBHLI CIIOCOG H3MEPEHUS U HCHOJB30BATH H3BECTHEIE METOJIbl OLIEHKH
MOTPELIHOCTEH H3MepeHuil;

MCCIICNOBATE  3aBHCUMOCTH MEKTy (usuveckumn  Benmummamu ¢ HCIOJIb30BAHUEM
HPAMBIX  H3MEpPEHMH, IpH 3ToM KOHCTPYHPOBATb yCTaHOBKY, (ukcuporats Pe3ynbTaTh
[I0JIyICHHOH 3aBHCUMOCTH (H3UYECKUX BETHIHH B BUIE Tabuull u rpadukoB, menatsh BBIBOJIBI
[0 pe3yabTatam HCCIieJOBAHUS:

cobionate npaBuna Ge30macHOro Tpyla TNpH MPOBEAEHHH HCCHeNOBaHU B pamkax
yuebHoro SKCNICpUMEHTa,  y4eOHO-HCCIeN0BATENbCKO] H TIDOGKTHOH MNesSTeNbHOCTH ¢
HCITONB30BAHHEM M3MEPHTENBHBIX YCTpO#CTB U nabopatoproro obopynosanus;

PCIaTe  pacuETHBIE 3alauu ¢ SIBHO 3amaHHOM busuueckoit MOJIEJIBIO, HCIHOJB3Ys
(busuueckue 3axous! u [PHHIIAIIBL, HA OCHOBE aHallH3a YCIIOBHS 3374y BBIOHpATh (usndeckyro
MOIC/IE, BBIZGNSATE (DH3WYECKHE BETMUYMHBL K (opmyner, HeobXomuMBIe IS €& peleHus,
IMPOBOIHUTH Pac4YéTrl U OLCHHUBATL PEaNIbHOCTE HMOJTYUEHHOTIO 3HAYESHH (JJHBH‘{GCKOﬁ BEJIHYHHEI,
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PeUIaTh Ka4eCTBEHHEBIE 3amauy: BBICTPAMBATEL JIOTHYECKH HETIPOTHBOPEYHBYIO 1enouKy
PACCYXNCHUH ¢ OMOPOii Ha M3yYeHH ke 32KOHEL, 3aKOHOMEPHOCTH U (HU3HYeCKie SIBIICHUS;

HCNIONB30BATh  MPH  perieHuy y4eOHBIX 3amay COBPEMCHHEIE  HMH(OPMAaLHOHHbE
TEXHOJIOTHH JNIS TOWCKa, CTPYKTYPHPOBAHHUS, HHTEpNpeTAlHH U MPEACTaBICHUS yueGHOM K
HaYYHO-TIOMy s pHOIt uHdOpMaIHy, TIOJYYEHHOH M3 pasmuunbIX MCTOYHHKOB, KPHUTHYECKH

aHATTH3MPOBATE MOJTYYaeMyIo uHpopManuro;

HCCTAHNAPTHBIX CHTYaLMsX, anekBaTHO OLEHHBATL BKJIAN KAXKIOTO M3 YY4aCTHHKOB IPYIIEI B
PEIICHHE paccMaTpuBaeMoit mpoGiemsr,

K xonny o6yuenns B 11 kaacce HPCAMETHBIE Pe3yIbTaThl HA Ga30BOM YPOBHE JOJIIKHBI
OTpaXkaTb C(HOPMHUPOBAHHOCTD Yy oOyuarommxes ymenuii:

AICMOHCTPHPOBATE HA MPHMEPAX PONb H MecTo busukn B hopmuposanuu COBPEMEHHOI
HAYYHOH KapTHHBI MHUpa, B Pa3BUTHH COBPEMEHHON TEXHUKH H TEXHOJIOTHH, B MpaKkTHYeCKO
ACATEIBHOCTH JIOAEH, IETOCTHOCTD U eNHHCTRO (busHyecKoit KapTHHE] MHpa;

YUHTBIBATE IPAHUIBI [IPUMEHEHHUS H3YHCHHBIX (DU3MYECKHX MogeNel: ToYeUHb
VICKTPHIECKMH 3apsi, JIyd CBETa, TOYeYHEIH MCTOYHHK CBeTa, siepHas MO aToma,
HYKJIOHHAsI MOJIeITb aTOMHOTO s/1pa [TPH pelIeHnH (Ppu3nvecKnx 3anay;

pacriosnaBate (pusnueckue SABICHHS (Tpoueccer) u OGBACHATL HX Ha OCHOBE 3aKOHOB
HICKTPONMHAMUKH M KBAHTOBOH (H3MKH: JIEKTPUYECKas MPOBOMMMOCTB, TEMNOBOE, CBETOBOE,
XHMHYECKOe, MArHHUTHOE JIeHCTBHY TOKa, B3aMMOLEHCTBHE MArHMTOB, JJIEKTPOMAarHuTHas

JICKTPOMarHuTHEIE KONeGaHUs U BOTHEL, IPAMOJIMHEHHOE pacIpoCTpaHeH e CBET4, OTpaKeHHe,
[peloMnenre, uHTepdepeHms, Iupakuus wu TMONpH3aNns  CBeTa, muUCIEpCHs CBeTa,
botoanexrpuueckuii s dexr (botoaddexr), ceToroe AaBJICHHE, BOSHUKHOBEHHE JTHHEHYATOTO
CNIKTpa aToMa BOJIOPO/A, €CTECTBEHHAS 1 MCKyCCTBEHHAS PAHOAKTHBHOCTb

OIHCBIBATL H3Y4YeHHBIE CBOMCTBA BEIIECTBA (anexTprueckye, MarHuTHBIE, ONTHYECKHUE,
JNEKTPHYECKYIO TIPOBOIUMOCTD PasMYHbIX CPEZ) U 3eKTPOMAarHUTHEIE SIBJICHHS (rporieccsr),
UCTIONB3Ysl  (DM3HYECKHE BEIHYHHL]" SNICKTPHYECKUH  3apsii, Cuila ToKa, JIIEKTPHYECKOE
HamnpshKeHUe, SNeKTpHYecKoe CONpPOTHBIIEHHE, PA3HOCTH [IOTEHLHANOB, SJIEKTPOJIBHIKYILIAs CHJIa,
paboTta ToKa, MHIYKLHS MarHUTHOro MoJIs, cuma Ammepa, cuna Jlopenua, HHJIYKTHBHOCTE
KaTyIlKH, SHEPTHS SIEKTPUYECKOTO H MAarHHTHOIO MOJIEH, NEPHON M yacToTa KogeGanuil B
KonebaTebHOM KoHType, 3apAN M CHIIA TOKA B MPOLECCE rapMOHHYECKHX 3JIEKTPOMAarHUTHBIX
Konebanuit, QokycHoe PAaCCTOSHHE M ONTHYECKAS CHJIA JNHH3EI [P ONHCAHHM TMPABUIIEHO
TPaKTOBaTh (DU3HYECKHH CMBICT HCIIONIB3YeMBIX BENMYHH, HX OGO3HAYEHHS W €/IMHULIBI,
YKa3eIBaTh (DOPMyJIbI, CBI3LIBAIOLIHE AaHHYIO (hU3HYecKyro BEIIMIHHY C IPYTUMH BETHYHHAMM;

ONHCEIBATL HM3YYEHHBIE KBAHTOBEIE SIBICHHS K [IpOLECChl, HCmob3ys (u3zuueckue
BEIIMYHHBL: CKOPOCTH 3JIEKTPOMArHHTHBIX BOJIH, NUTMHA BOJHBI M YacTOTa CBeTa, SHEPrus u
HMIIybC (DOTOHA, Teprox HOJTypacniana, 3HEPrusl CBSI3H ATOMHBIX A0ep, IpPH OIMCAHUH
TPABHIIBHO TPAKTOBATH (DM3HYECKHH CMBICH HCIIONTB3YEMBIX BENMYUH, UX OOO3HAYEHHS U



paGoTaTh B IPYIIIE C BBIOTHEHHEM PA3TUHHBIX COLMATBHBIX POJIEH, UIaHHPOBATL PaboTy
rpyINIBl, PAIHOHATBHO PACTPENENATH 06S3aHHOCTH W IUIAHHPOBaTh AEATENBHOCTE B
HECTAHIAPTHBIX CHTYAIUAX, aleKBaTHO OLCHMBATEL BKJIAL KayKOOT0 W3 YYACTHHKOB TPYIIIbI B

peLIeHHE PACCMATPUBAEMOH IIPOOIEMBL.



CAMHMIEL, YKa3BBaTh (hOPMYIIL, CBASBIBAIOLIME NIaHHYIO (H3MYecKyio BEJIMYHHY C ApPYrHMH
BETHMHAMH, BRIYHCIATE 3HAYCHHE (PH3HUECKO] BEJIMYHHE;

aHAIM3UPOBATh (U3HUYECKHE TpOLECcCH K ABIICHHUS, HCIONB3YS (DM3MYECKHE 3aKOHBI
IPUHLHAIEL:  3aKkOH OMa, 3aKOHE] MOCTICROBATENBHOIO | MapasiensHoro COEIHHEHHS
HPOBONHUKOB,  3akon  [Dkoyns—Jlenma, s3akon SNIEKTPOMArHUTHON — MHAYKHMH, 3aKOH
TPAMOIHHEHHOTO PACTIPOCTPAaHEHHS CBeTa, 3aKOHLI OTP&XCHHUS CBETA, 3aKOHBI MPEOMJIEHHUS!
CBETA, ypaBHeHHE OiHWITeHHA s dorosddexra, 3axon COXPaHEHHs SHEPruM, 3aK0H
COXPAHCHHS MMITY/IbCA, 3aKOH COXPAHEHHS HICKTPHYECKOrO  3apsifa, 3aKOH COXpAHEeHHs

obiactu) NIPUMEHHUMOCTH;

OIPENENATE HaNpaBAeHHE BEKTOpa MHAYKIHA MarHUTHOTO IT0JIS MPOBOMHMKA C TOKOM,
CHIIBI AMITepa 1 cuitel JIopenma;

CTPOMTE M ONTHCBIBATEL H300paKeHHe, CO3NaBAEMOe [LIOCKHM 3€pKaJIoM, TOHKOH JHH30if;

BBITIOJIHATE 3KCIEPUMEHTBI MO0 HCCIEN0BAHMEO dusmyeckux sBneHuit u [IPOLIECCOB ¢
HCTONB30BAHHEM  MPSMBIX M KOCBEHHLIX M3MEpeHU: mnpH  3ToMm (hopmyrpoats
npobiemy/zamayy u THIOTE3y  y4eDHOro  skcrepuMenTa, COOMparh  yCTaHOBKY u3
MPENI0KEHHOr0 060py10BAHHUSI, TPOBOIUTE OIILIT U opMymHpOBATE BEIBOBL:

OCYIIECTBIIATE MpPSIMBIE M KOCBEHHBIE M3MEPCHHS (H3MYECKHUX BeTHYMH, IpU  3TOM
BEIOMPATh ONTHMAIBHEI crocos MSMCPCHHST M HCIOJIb30BATE M3BECTHBIE METOIEI OLIEHKH
MOTPEUIHOCTEH H3MEpeHuil;

HCCIIeIOBATE 3aBHCUMOCTH (DH3HYECKUX BEIHUMH C HCIIOJIb30BAHUEM IPSIMBIX H3MEPEHHIA:
MIPH 5TOM KOHCTDYHPOBAaTh YCTAHOBKY, buxcupoBars pesynsraThr MIOJIYyYEHHON 3aBUCHMOCTH
(U3HYECKHX BemMuMH B BHue Tabnui U rpadukos, memath BBIBOABI 110 pe3ysbTaTam
HCCIIEIOBAHUS;

CoOJIONaTh MpaBMIa Ge30MmacHOro Tpyla TIpH NPOBENEHWH WCCIEAOBAHHI B pamkax
y4ebHOro skcnepumenra, yuebHO-uceenoBaTensckoit  u NPOEKTHOH  JESTENBHOCTH ¢
HCIIONE30BAHUEM H3MEPHTENBHEIX YCTPOMCTB | nabopatopHoro 06opynoBanus;

PCIIaTe  pacHETHBIE 3aMa4M ¢ SIBHO 3aMaHHON usugeckoii  Mogmensio, UCIIONB3ys
(usndeckue 3akoHEr 1 [IPHHIHAIIEL, HA OCHOBE aHAJM3a YCIOBHS 3a1a4M BBIOMpATh (husuyeckyro
MOZCNIb, BBIACTATH (DU3HYECKHE BEMUYHHLI U dopmynsl, Heo6XomuMBIE mis ef peleHus,
NMPOBOMUTE PacUEThI W OLIEHUBATH PEaIbHOCTS TOJIyYCHHOTO 3HAYCHMUS! (PU3MYECKON BETHUMHEL

PCLIATE Ka9ECTBEHHBIE 3a[aYd: BEICTPAHBATH NOTHYECKH HEMIPOTHBOPEYHBYIO LENOYKY
PACCYIKICHUH C OMOpPO¥ HA M3yYeHHEBIE 3aKOHEI, 3aKOHOMEPHOCTH U (PM3HYECKHE SBIICHHS;

UCIIONME30BaTh IPH  pEIIeHHH YyJeOHBIX 3amay COBPEMEHHEBIE  HH(OPMAIHOHHbIE
TEXHOJIOTHH 1A TIOMCKA, CTPYKTYPHPOBAHHUSI, MHTCPIPETALNH W MpEeCTABICHUS y4eGHON u
HaYIHO-TIOMyIAPHOH HH(OPMALHKK, NOMy4eHHOH w3 Pa3JIMIHBIX HCTOYHHKOB, KPHUTHYECKH
aHAJIM3HPOBATE IOJIYYaeMYIO HH()OPMAIIHIO;

OOBACHATE IPUHIMITEI AeHCTRHUS MALLHH, NPHOOPOB U TEXHHYECKUX YCTPOICTS, pa3anyaTh
YCIIOBHS HX OE30MaCHOro HCMOMB30BAHHUS B TOBCEIHEBHOIN MKH3HH;

MPHBOMATE TIPUMEPE! BKJIAZA POCCHICKHX M 3apyGeHBbIx Y4EHBIX-(DH3HKOB B pasBUTHE
HayKH, B 00BsICHEHHE POLIECCOB OKPYIKAIOLIETO MHpa, B PA3BUTHE TEXHUKH H TEXHOIOTHIT:

HCHOJIb30BATE  TCOPETHYECKHE 3HAHHS N0 (H3MKE B [OBCEIHEBHON KH3HH A7
obecneyeHus He30macHOCTH IpH 00paIeHnH ¢ IPUBOPAMH M TeXHUYECKHMH YCTPOHCTBaMH, [Ist
COXPAaHCHH 30POBbS M COOIIOEHHS HOPM IKOJIOTHYECKOTO MOBEICHHUS B OKpYIKarolIeH cpeje;



eNMHUIBL, YKA3bIBaTh (HOPMYIBL, CBSI3BIBAIOLINE NaHHYIO (u3nYeCKyI0 BEIMUYHMHY C JPYTHMH
BeNMYMHAMY, BHIUHMCIATE 3HAUeHNe (hU3NUECKON BETHIHHEL

AHAIH3UPOBATh (U3MUECKHE MPOLECCHl M ABJCHHUA, UCIONB3YA (usruecKue 3aKOHBI H
NpUHOMIB:  3aKOH OMa, 3aKOHBI [OC/NENOBATEIBHOTO M MApailieIbHOro COeIHHEHUS
npoBoaHUKOB, 3akoH Jhkoyms-Jleniia,  3aKoH 3IEKTPOMArHUTHOM — MHAYKIHMHK, 3aKOH
MpSIMONMHEHHOrO PACIPOCTPAHEHHs CBETA, 3aKOHBI OTPKEHMSI CBETA, 3aKOHBI MPEJIOMIIEHHS
cBera, ypaBHeHme OpmmTeiina s (Qoros(dexra, 3aKOH COXPAHCHWST ISHEPIHH, 3aKOH
COXpaHeHWs WMITyJIbca, 3aKOH COXPaHEHHsS 3JEKTPUYCCKOro 3apsna, 3aKoH COXpaHEHHUs
MACCOBOFO 9HCNA, MOCTYJaTel Bopa, 3aKkOH PalMOAKTHBHOIO pacmaja, TpH STOM pasivdath
croBecHYIO (POPMYTHPOBKY 3aKOHA, €r0 MareMaTHYecKoe BBIpAKEHHE W yCIIOBHA (rpaHuIel,
o0acTH) NPUMEHHMOCTH;

OTIpeNessTh HANpABIEHHE BEKTOPA MHIYKIMH MArHUTHOTO IOJs MPOBOMHMKA C TOKOM,
cuibl Ammepa U cuibl JIopeHna;

CTPOUTB M ONHUCHIBATE N300paXKeHHE, CO31aBacMOe IIIOCKIM 3epPKAIOM, TOHKOM JIMH30H;

BBIIIOJHATE SKCIEPUMEHTBI 110 HCCIEI0BaHHIO (tJI/I3H'-IeCKHX ABJICHUU H [IPOIECCOB C
HCMONB30BAHMEM — TPSIMBIX W KOCBEHHBIX ~ M3MEPEHHH: TpH  3TOM bopMyIHpPOBaThH
npoGnemy/3ajiady M THIOTe3y Y4eDHOTO  SKCIIEPUMEHTa, cobuparth YCTAHOBKY M3
MPEII0KEHHOr0 000PyAOBaHMUs, TPOBOIUTE OIIBIT H (hopMyIMpPOBATE BEIBOABL

OCYIIECTBIISTh TMPSMBIE M KOCBCHHBIC HM3MEPCHHUS (hu3MYECKUX BENMYHH, MPU ITOM
BBIOMpATh ONMTHMAIBHBIA CIIOCOG W3MEPEHHs H UCHONb30BATL HM3BECTHBIC METOIMI OLIEHKH
[OrPEIHOCTEH N3MEPEHHH;

HCCIIENOBATh 3aBHCUMOCTH (DU3UUECKHX BEIUYHH C HCIIONB30BaHHUEM MIPAMBIX M3MEpEHHIH:
TpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (hUKCHPOBATh Pe3y/bTaThl TOJIyUYeHHOH 3aBHCHMOCTH
dusmuecknx BemwuuH B Bume Tabmmu W rpauios, Aenath BRIBOABL MO pe3yibTaram
HCCIIeI0BAHMUA;

cobmoaaTe npasuiaa Ge3onacHoro TpyAa MPH MPOBEACHHUH MCCIIeI0OBaHUH B pamMKax
y4eGHOTO JKCTIEpUMEHTa, yueGHO-MCCIIe0BaTeNbCKOH 1 MPOEKTHOH JEATENBHOCTH €
HCTIOJIB30BAHMEM H3MEPHTEIBHBIX YCTPOHCTB 1 N1abOPaTOPHOro 000pyA0BAHMS,

pelaTh pacuéTHBE 3a1aud C SBHO 3aJaHHOM (usHyeckolf MOIENbIO, HCIOJIB3Ys
du3HUecKUe 3aKOHBI H MPHHIAIIL], HA OCHOBE aHau3a yCIOBHS 3a1a1H BRIOUpATh (PU3MYECKYIO
MOZE/b, BHIIENATH (DH3HUECKHE BETMUYMHBI M (OpMyIbl, HeoOXomuMmble s €€ pelICHHd,
MPOBOUTH PACYETHI H OLIEHUBATH PEANBHOCTD MOJIy ICHHOI0 3HAUCHHUA (pu3uUeCcKOi BEIMIUHBI,

peliaTh KAauecTBEHHBIC 3aadd: BBICTPAUBATH JIOTHUECKH HENPOTHBOPCUMBYIO LEMOMKY
pACCyY/IEHHH C OTOPOH HA M3yUECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1 (u3udecKHe ABJIEHHS;

MCIIONB30BaTh TpH  pelleHHH y4eOHBIX 3aad  COBPEMCHHBIC uH(GOpMaLHOHHBIE
TeXHOJIOTMH MJjIs TOWCKA, CTPYKTYPHPOBAHHUS, WHTEPIPETAUMH W IPCICTABIICHAA yueOHOH U
HAYYHO-TIOMYNSAPHONH WH(OpMAIMK, TONYYCHHOH M3 PasIUYHBIX HCTOYHHKOB, KPUTHYECKH
AHAM3UPOBATH [OJy4aeMyr0 HH()OPMAIINIO;

OOBSICHATE IIPUHLIMIIEI JEHCTBUS MalIMH, npuGOPOB ¥ TEXHMIECKHX YCTPOUCTB, pa3uiarh
yCIIOBHS MX GE30TAaCHOr0 HCIIOIIB30BaHHS B IOBCCAHEBHOM JKH3HH;

IPUBOIMTH TPUMEpBI BKIaga POCCHICKMX M 3apyOeinHBIX yuEHBIX-(QU3UKOB B PasBUTHE
HayKH, B 0OBACHEHHE MTPOLIECCOB OKPYIKAIOLIETO MUPa, B PA3BUTHE TEXHIKH U TEXHOJIOTHH;

MCTIONB30BaTh TEOPETHHECKHE 3HAHWS 10 (U3MKE B TOBCEAHEBHOM IJKM3HM JUIA
obecrieuenust Ge30MacHOCTH IPH 0OPAIIEHHH ¢ IPHOOPAMH U TEXHUYECKUMH YCTPOHCTBAMH, [
COXPaHEHHS 3[OPOBbS U COOIONEHHS HOPM 9KOJIOTHUECKOTO MOBEICHUS B OKpyJKarolleH cpene;
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