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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yuebHoro npeamera «@usnka» (6a30BbIii ypOBEHb) HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHus cocTaBieHa Ha OCHOBE TpeboBaHuil K pe3ynbTaTaM OCBOCHHUS MPOrPaMMBbI
cpenHero obmiero oopazoBanus denepaabHOro rocy1apcTBEHHOr0 00pa30BaTeNIbLHOIO CTaHAapTa
cpennero oomero ooOpaszoBanus (manee — PI'OC COQO), denepanpHO 00pa3oBaTEIbHON
nporpaMMbl cpegHero odmero obpazoBanus (nanee — @OII COO), DenepanbHOi paboueit
nporpaMMel o yueOHoMy mpenmMery «Dusmka» (6a3oBbiii ypoBeHb) (manee — OPIT «Duzukay
(0a30BbIil YypOBEeHb) a TaK)KE€ OPUEHTUPOBAaHA Ha IEJIEBbIC MPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
denepanbHO paboueit mporpaMme BOCIIUTAHUS.

Copneprxanme pabodeld mporpaMMbl HalIPaBIeHO HA (HOPMUPOBAHKE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa ydamuxcs 10—11 kmaccoB mpu oOydeHun ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIeATeIbHOCTHOTO noaxoa. [Iporpamma cootBercTByeT TpeboBanusm ®I'OC
COO k mnaHupyeMbIM JIMYHOCTHBIM, MIPEJAMETHBIM U METa-MPEAMETHBIM pe3yibTaTaM O0yUeHus,
a TaKKe YUYUTHIBAET HEOOXOJUMOCTh pealMu3alMi MEXIPEIMETHBIX CBA3€l (u3uku c
€CTECTBEHHO-HAYYHbIMU Y4E€OHBIMM MNpeAMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE II€NU
u3ydeHus (U3UMKM HA YPOBHE CpEAHEro oO0IIero oOpa3oBaHUs, IUIAHUPYEMBIE pE3YJIbTaThI
OCBOEHUS Kypca (DPM3UKHU: IMYHOCTHBIE, METalPeIMETHBIE, PEMETHbIE (Ha 6a30BOM YPOBHE).

IIpu paspaboTke pabouell mnporpaMmbl B TEMATUYECKOM IIJIAHUPOBAHUU YUTEHBI
BO3MOXKHOCTH HCITIOJIb30BaHUSI  DJIEKTPOHHBIX (IIM(PPOBBIX) 00pa30BATEIBHBIX PECYpPCOB,
ABJISIIOIIMXCSL  y4eOHO-METOJUYECKUMHU  MaTepuanaMud  (MyJIbTHUMEIUMHBIE  IPOTpaMMBI,
AJIEKTPOHHBIE YUEOHUKHU U 3aJJauHUKH, SJIEKTPOHHBIE OUOIINOTEKH, BUPTYyabHbIE JaOOpaTOPHH,
UTPOBBIE MPOTPAMMBI, KOJUIEKIMU LUPPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOLIUMU
nunaktuueckue BosmoxkHoctu KT, copeprxanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00
o0pa3oBaHHH.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPE/IMETA «®U3UKA»

®du3nka Kak HayKa 0 HauOoJiee 00INX 3aKOHAX MPUPOJIbI, BBICTYIAs B Ka4€CTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYyXarolleM MHpE.
[IkonbHBIA Kypc HU3MKH — CHCTEMOOOpa3yloImuil sl €CTECTBEHHO-HAy4YHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMBbIX
XuMHel, ouonoruel, gusmdeckoir reorpadueit u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
pUMEHEeHNE PU3NUYECKUX 3HAHUI ONpeieiIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpHUaloB C
3aJJaHHBIMH CBOMCTBaMU M Jp. M3ydyeHue (QpU3MKKM BHOCHT OCHOBHOH BKJIaA B (hOpMHUpPOBaHHE
€CTECTBEHHO-HAYYHON KapTUHBI MUpPA yJallluXcs, B QOPMUPOBAHUE YMEHUM IPUMEHSATh HAY4HBbII

METO/] MO3HAHUS IIPH BBIITOJIHCHUH UMHU yqe6HBIX I/ICC.]'IG)IOB&HI/If?I.



B ocHOBy kypca (u3uKH CpemHel IIKOJbI TOJOXKEH PSa HIEH, KOTOPhIE MOXKHO
paccMaTpuBaTh Kak MPUHLMIIBI €70 IIOCTPOEHUS.

Wnest uenoctHocTH. B cOOTBETCTBUU € HEM KypC SIBJISETCS JIOTMYECKH 3aBEPUIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3esioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Wnes renepanuzanun. B cooTBeTCTBUU ¢ Hell MaTepuall Kypca GU3NKU 00beTMHEH BOKPYT
¢usnueckux Teopwil. Beaymmm B Kypce sBisiercs (OPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.

Wnest rymanntapusanuu. E€ peanusanus npeanoaraeT MCIONIb30BaHUE T'yMaHUTApHOIO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU MTPOOIIEMaMHu.

Wnes npuknaanoil HanpasieHHocTH. Kype ¢u3nku npeanosiaraetT 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX IIPUIJIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Wnes sKoyorW3aluy peanu3yercss IMOCPEIACTBOM BBEICHHUS DJIEMEHTOB COJEp)KaHMS,
NOCBAUIEHHBIX 3KOJIOTMYECKHM TpoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEeXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHus Ipo0eM palioOHAIbLHOIO PUPOI0I0Ib30BAHUS U
9KOJIOTUYECKOI 0€30MMacHOCTH.

CrepKHEBBIMH AJIEMEHTaMU Kypca (PU3HKH CpeaHEN IKOIIBI SIBIISIOTCS (PU3HUYECKHe TEOpUr
(popmupoBaHue mNpeACTaBIEHUNH O CTPYKType NOCTPOEHUs (U3HUECKOH TEOpHH, POJIH
(GyHIaMEHTAbHBIX 3aKOHOB M MPHUHLMUIIOB B COBPEMEHHBIX HPEACTABICHUSAX O MPUPOAE,
IpaHUIaX IPUMEHUMOCTH TEOPUH, [T OIUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MTPOLIECCOB).

CucreMHO-1eATEIbHOCTHBIN MOJAX0 B Kypce (QU3MKH peaTu3yeTcs Mpeae BCEro 3a CuéT
OpraHM3ali IKCIEPUMEHTAIbHON JNeATENIbHOCTH oOyvatomuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO MCIOIB30BAHUE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
71a00paTOpHBIX PabOT, KOTOpbIE B MpPOrpaMMe OOBEJUHEHbI B OOLIMH CHHCOK YYEHMYECKHX
MPaKTHYECKUX paboT. BeiieneHune B ykazaHHOM MepedHe 1abopaTOpHBIX padoT, TPOBOAUMBIX JJIs
KOHTPOJISI M OLIEHKH, OCYLIECTBIISIETCS YYacCTHMKaMH OOpa30BaTeIbHOrO MpoIecca HCXOAs W3
0COOEHHOCTEH TEeMaTHYEeCKOTro IJIaHUPOBAaHUS W OCHamleHus kabunHera ¢usuku. Ilpum sTom
o0ecrieynBaeTcsl OBJAJCHUE OOYYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCJIEIOBaHMS 3aBUCHUMOCTEH (DHU3MYECKHX BEJIMYMH W IOCTAaHOBKY OIIBITOB IO TMPOBEPKE
MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAeNseTCs PELIEHUIO PacUETHBIX M Ka4eCTBEHHBIX 3az1ad. [Ipu saTom
JUIS pacu€THBIX 3a/1a4 IPUOPUTETOM SBJISIFOTCA 3a/1a4M C SIBHO 3alaHHON (pru3MyYecKoi MOJIENbIO,
MTO3BOJISIOIINE TPUMEHATh N3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jena Kypca,

TaK W HUHTCTPUPYSA 3HAHUA H3 Pa3HbIX pPa3aciioB. 21.]'[5{ KauCCTBCHHBIX 3aJad IMPUOPUTETOM



ABIIAIOTCS 3aJlaHusi Ha OOBACHEHHE MPOTEeKaHWs (QU3UUYECKUX SBJICHUM W TPOIECCOB B
OKpYXKarolled >KU3HU, TpeOyromue BbiOOpa (U3MUECKOW MOJENU IS CUTyallud MPaAKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
obecrnieueHn0 yueOHOro npoiiecca 6a30Bbli YPOBEHb Kypca (PU3UKU B CpeHEH IIKOJIE T0JKEH
U3Yy4aThbCs B YCIOBHUSX NPEIMETHOTO KaOWHETa (PM3WKHU WM B YCIOBHSX HHTETPUPOBAHHOTO
KaOWHETa MPEAMETOB ECTECTBCHHO-HAYYHOTO IMKIa. B kabwHere (M3HKH MOJDKHO OBITH
HeoOxoauMoe J1abopaTopHOe OOOpyHOBaHUE [UIsl BBINOJHEHHUS YKa3aHHBIX B IIporpamme
YUEHUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JlemoHCcTpanmoHHOEe  000pyAoBaHHe (HOPMHPYETCS B COOTBETCTBUU C TMPUHITUTIOM
MHUHHUMAJIbHOW JOCTaTOYHOCTH W OOECIEYMBAET IMOCTAHOBKY IMEPEUUCICHHBIX B Iporpamme
KITFOUEBBIX JEMOHCTpPALUi JJIs UCCIIEIOBAHUS U3YYaeMbIX SIBICHUHN U MPOLIECCOB, SMITUPHUUECKUX
U GyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGopaTtopHoe 00OpYyHAOBaHUE ISl YYCHHUYECKHX IMPAKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYCCKMX KOMIUICKTOB M OOeCIedMBacTCS B pacdyére OJHOTO KOMILICKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOPHOTO OOOpPYIOBAaHUS JOJKHBI OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe

KOMITBIOTEPHBIX H3MEPUTEIIBHBIX CUCTEM B BUC U(POBBIX JIAOOPATOPHIA.

HOEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

OCHOBHBIMU LIENISIMU U3Y4eHUs GUUKU B 0011IeM 00pa30BaHUHU SBIISIOTCS:

— (¢dopMHpOBaHME HMHTEpeca M CTpeMJICHHS OOydaroluXcsi K HAYyYHOMY H3YYEHHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

— pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs U (OpMHUpPOBaHUE
MCCJIEIOBATEIBLCKOTO OTHOIIECHHUS K OKPYXXAIOLIUM SIBICHUSIM,;

— (opmupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4yeHUs] OCHOB CTPOCHMUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (hopMupoBaHre yMeHUN OOBICHATH SIBJICHUS C UCIIOJIb30BaHUEM (DPU3MUYECKUX 3HAHUH U
HAyYHBIX J10Ka3aTEIIbCTB;

— (opmupoBaHuEe MPEJICTABICHUNA O POIH (UIUKU ISl Pa3BUTUSL IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHnne 3TUX Lenel oOecrneyrBaeTcsl PelIeHHeM CIEAYIOMMX 337ad B Ipoliecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

— TpuoOpeTeHre CUCTEMbl 3HaHUN 00 OOIIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOpUsIX, BKIIIOUAsk MEXaHUKY, MOJIEKYJISIPHYIO GU3HKY, SJIE€KTPOAMHAMHKY, KBAaHTOBYIO (DU3UKY U



3JIEMEHTHI aCTPOPU3UKY;

— ¢opMHpOBaHHWE YMEHUH TMPHUMEHATh TEOPETUYECKHE 3HAHHUA IS OOBSICHEHUS
(GU3HYECKUX SIBICHUN B MPUPOAC W ISl TPUHSATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU;

— OCBOEHHME CHOCOOOB pEIICHHs pa3IUYHbIX 337ad C SBHO 3a/laHHON (U3NYECKO
MOJIENIBIO, 3aj/lad, IOJPa3yMEBAIOIIUX CAMOCTOSATENFHOE CO37aHue (DU3UYECKOH MOJEINH,
aJICKBaTHOW YCJIOBUSAM 33a/1a4U;

— noHuMaHue (U3NYECKUX OCHOB U IPHUHIIMUIIOB JCHCTBHUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

— OBJIAJICHHE METO/IaMU CaMOCTOSATENBHOTO IUIAHUPOBAHMUS M MPOBEACHUS (DU3MUECKHX
HKCIEPUMEHTOB, aHajlu3a W UHTEpIpeTalud UHGOpMalLlUU, OIpPENEIeHHs] JIOCTOBEPHOCTU
MOJIy4EHHOTO PEe3yJIbTaTa;

— CO3/J]aHKe YCIIOBUUM JJIsl pa3BUTHsI YMEHHM MPOEKTHO-UCCIIE0BATEIbCKOM, TBOPUECKOI
JESITEIbHOCTH.

MECTO YYEBHOI'O IIPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBUn ¢ ®I'OC COO ¢usuka siBnsieTcss 00s3aTeabHBIM MIPEIMETOM Ha YPOBHE
cpenHero oOmiero odpasoBanus. [laHHas mporpamma npeaycMaTpuBaeT H3ydeHue (pU3MKd Ha
06a3oBoM ypoBHE B 00BbEMe 136 u 3a nBa roma obydenust mo 2 4 B Hepento B 10 ull kiaccax. B
TeMaTH4ecKoM IutanupoBanuu Uit 10 u 11 kitaccoB npenonaraTcs pe3epB BpEMEHU, KOTOPBIN
YUUTENb MOKET HCII0JIb30BaTh [0 CBOEMY YCMOTPEHUIO, U TOBTOPUTEIEHO-0000111at01I1e YPOKH.

COILEPKAHHUE YYEBHOI'O NIPEJMETA «®U3UKA»

10 KJIACC

PA3JIEJI 1. DU3UKA U METO/Ibl HAYYHOI'O [TO3HAHU A

®usnka — Hayka o npupozae. HayuHsle MeTOAbl MO3HAHUS OKpYyXKaromero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IpOIlecce MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (usnueckux siBjaeHu U npoueccoB. Hayunbsie runoressl. dusnueckue
3aKOHBI M TEOPUU. |'paHHIIbI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOpMHpPOBAHMHM COBPEMEHHON HAay4YHON KapTUHBI MHpa, B
MPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

JemMoHcTpanyu

1. AnanoroBblie U HU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHUKH.

PA3JIEJI 2. MEXAHUKA Tewma 1. Kunematuka

Mexanunueckoe aABM)KEHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTO MABMKEHMs. Cucrema
otcuéra. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpemHSIsI CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE



MaTepUalbHOM TOYKH, MX MPOEKIMU HAa OCU CHCTEMbI KoopAuHaT. ClioKeHHE NMEepeMEICHUN 1
CJIO’KEHUE CKOpocTeil. PaBHOMEpHOE M paBHOYCKOPEHHOE NpAMOJIMHEHOe ABmkeHue. [ papuku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMUS, IIyTH

U TepeMelIeHus MaTepuaabHOW TOYKM OT BpeMeHH. CBOOOAHOE mMajeHue. YCKOpeHHe
CBOOOIHOIO MaJCHHUS.

KpuBonuneriHoe nBukeHue. [IBH>KeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MTOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JIMHEMHAsA CKOpocTh. [leprona n yactora
oOpaitenus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHu4eckue ycTpoucTBa U MPAKTUUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAIOB,
LICITHBIE U PEMEHHBIE IIEPEIaYn.

JemMoHcTpanuu

1. Mogenb cuctembl OTCUETA, MILUTFOCTPALIMS KHUHEMATUYECKUX XapaKTEPUCTUK JBUKEHUS.

2. [Ipeobpa3zoBanre ABMKEHUI C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

3. [Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

4. HaGnroeHue ABMKEHUS Tela, OPOILIEHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

5. U3mepenue yckopeHus CBOOOAHOTO MaJACHHUS.

6. HanpaBnenue cKOpoCTH NpU JBUKEHUU O OKPYKHOCTHU. Y UYEHUUYECKUU SKCIEPUMEHT,
naboparopHbie padboThI |

1. 3yueHne HepaBHOMEPHOTO ABUKEHUS C LENBI0 ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

2. MHccnenoBaHue  COOTHOLIEHHSA  MEXAYy IYyTSIMH, [POWIECHHBIMM TEJIOM 32
MIOCJIEIOBATEIbHBIE PaBHBIE IIPOMEKYTKM BPEMEHM IIPU PAaBHOYCKOPEHHOM [BHXKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

3. U3yuenune ABMXKEHUS MIAPUKa B BSI3KOU KUIKOCTH.

4. VzyueHue NBUKEHUS Teja, OpPOLIEHHOTO TOPU30HTANIBHO.

Tema 2. Jlunamuka

[Tpunnun otHOcuTenbHOCTH ["annnes. [lepBbiit 3akoH HeroToHa. IHEpHnanpHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cwil. Bropoil 3akoH Hberorona s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHOro tsaroreHus. Cuna tsoxectu. [lepBas kocmMudeckass CKOpOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, cKobkeHus, kaueHus). Cuna tperns. Cyxoe Tpenue. Cuna
TPEHUsI CKOJIbXKEHUsI U cwiia TpeHus nokos. Koapdunuent tpenus. Cuna conpoTUBICHUS MPU
JIBJKCHHUHU Te€Ja B )KUIKOCTH WJIN rase.

[TocTymarensHOE U BpaliaTeIbHOE ABMKEHNE a0COMIOTHO TBEPOTO Tea.



MOMEHT cuiibl OTHOCUTENBHO OcH BpaleHus. [11euo cunbl. Y ciioBus paBHOBECHUS TBEPAOTO
Tena.
TexHuueckue yCTpONCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.
JeMmoHcTpanu
1. SIBneHue uHepuu.
. CpaBHEHUE Macc, B3aUMOJIECHCTBYIOIINX TEJI.
. Bropoii 3akon HeroToHa.
. U3mepenue cui.
. CnoxxeHue cui.
. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Ae(opMarum.
. HeBecomocTs. Bec Tena npu yckopeHHOM MOABEME U MaICHUH.

. CpaBHeHI/Ie CWJI TPCHUA IIOKOA, KAYCHUA U CKOJIbXKCHUA.

O 00 3 O W B~ W DN

. YciioBust paBHOBECHUS TBEPAOrO Tena. Bubl paBHOBECHS.

Y4eHU4eCKU IKCIIEPUMEHT, 1a00paTOpHbIC PabOTHI.

1. 3yuenue aBrkeHMs OpycKa 10 HaKJIIOHHOM TUIOCKOCTH.

2. NccnemoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHHKAIOIIMX B MIPYXHHE U PE3UNHOBOM
obpasiie, oT ux nedopmanuu.

3. HccnenoBanue yCJ'IOBI/Iﬁ paBHOBECHUSA TBépI[OFO TEJIa, UMCHOIICTO OCh BpalllICHUA.

Tema 3. 3akOHBI COXpaHEHHS] B MEXaHUKE

HNmnynsc MatepraibHOM TOYKHU (Teda), CUCTEMBl MaTepUaIbHBIX ToUeK. IMITynbc cCuiibl U
M3MEHEHHNE UMITYJIbCca Teja. 3aKOH COXPAaHEHUs UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLITHOCTH CHJIBI.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
DHEPIUH.

[TorennmanbHas sHeprus. IloTeHnManbHas SHEPTUs yIpyro AeGopMUPOBAHHOMN MPYKUHBI.
[TorennuanbHas SHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HEMOTEHIMAbHbIE CHIIbL. CBs3b pabOThl HE-MOTEHIHAIbHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, IBUKEHNE PAKET.

JemoHcTpanyu



1. 3akoH coxpaHeHuss UMNyJbca. 2. PeakTuBHOE JBUKEHUE.

3. Ilepexon MOTEHIMATBHOM SHEPTHH B KHHETHYECKYIO U OOpaTHO.

Y4eHn4ecKkuil HIKCIIEPUMEHT, TabopaTOpHbIE pabOThHI

1. M3ydyeHue abCONIIOTHO HEYNPYyroro yaapa ¢ MOMOUIbIO IBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

2. HccnenoBanue CBs3M pabOTHI CHJIBI C M3MEHEHHEM MEXaHHWYECKOH SHEpruH Tesa Ha
IIpUMEpE PacTSHKEHUSI pE3UHOBOTO JKI'yTa.

PA3JIEJI 3. MOJIEKVJISIPHAS OU3UKA 11 TEPMOAMHAMUKA Tema 1. OcHOBBI
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U HX OIMBITHOE 00OCHOBAHHE.
Bpoynosckoe amwkenue. Jnddysus. Xapakrep ABIKEHHS U B3aNMOACHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KHUJIKOCTEN U TBEPABIX Te U 00BACHEHHE CBOICTB BEIlleCTBA HA OCHOBE
aTUX Mozeneil. Macca u pazMepsl Moiiekyin. KonnuectBo Bemectsa. [loctossnnas Asoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpeiHed KHHETHYECKOH SHepruu
TEIUIOBOTO BMKEHUs yacTull ra3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Kuaneiipona. 3akon Jlansrona. M3omnporecchl B uacaibHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeIlleCTBAa. ['paduueckoe NpeacTaBICHHE H30IPOLIECCOB: HM30TEpMa, HM30X0pa,
nu3obapa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

JeMoHCTpanyuu

1. OmbITBl, AOKa3bIBaIOIIME TUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MOIEKys
OpPraHMYECKHUX COCTUHEHHM.

2. OnbiThl N0 AU dy3un xKuaKocTeH 1 ra3oB. 3. Mojiesb OpOYHOBCKOTO JIBUXKEHHUS.

4. Mopens onbita [lTepHa.

5. OnbIThI, TOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEUCTBHUS.

6. Mogenb, nIIoCTpUpyoLIasi IpUpOAY AaBJIEHUS I'a3a Ha CTEHKU COCY/a.

7. OnBITHI, WJUTIOCTPUPYIOLUE YPABHEHUE COCTOSHUS UAECAIBHOTO ra3a, N30IpOLECCHI.

YyeHuueckuil SKCIIepUMEHT, J1a0opaTopHbIe paboThI

1. Onpenenenre Macchl BO3/yXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpeHU 00BhEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

2. MccnenoBaHue 3aBUCMMOCTU MEXy TApaMETPAaMU COCTOSTHUS Pa3peXEHHOIO rasa.

Tema 2. OCHOBBI TEPMOJUHAMUKHU

TepmoanHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIMHAMHYECKOW CHCTEMBI U



cnoco6bl e€ n3meHenus. KoiauuectBo te-

WIOTBI W pabota. BHYTpeHHsSI JHEPrus OJHOATOMHOTO UACAIBLHOTO Tasza. Buiwl
TEIJIONEpelayl: TEIUIONPOBOJHOCTh, KOHBEKILHUS, U3JIydeHHE. YJellbHas TeIUIOEMKOCTh
BeniecTBa. KoanuecTBo TEMmIoThH Npu Temionepeaaye.

[Tonsitue o0 anuabatHom mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHnenue
MIEPBOTr0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ padudeckast HHTepIpeTaus padoThl rasa.

Bropoii 3akoH TepMmoarHaMuku. HeoOpaTHMOCTh IPOIIECCOB B MIPUPOJIC.

TemoBeie MamuHbL. [IpuHIUIIBL AEeHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
termioBbix MammHax. KIIJ TersoBod mammubel. [Hukn Kapno m ero KIIJ. Dxonmorudeckue
IpO0JIEMBI TEIJIOIHEPTETUKU.

TexHudyeckue yCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.

JlemoHcTpanuu

1. 3MeHeHne BHYTPEHHEHN SHEpPruu Tejla IpU COBEPIICHUM PabOThI: BbUIET MPOOKU M3
OYTBUIKH TIOJ] ICHCTBHEM CIKATOTO BO3yXa, HarpeBaHue dupa B JATYHHOU TPYyOKe TyTEM TPEHUS
(BUACOIEMOHCTpALIHS ).

2. 3meHeHue BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tella Ipu TeIionepeaaye.

3. OnbIT 0 aguadbaTHOMY PaCIIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

4. Monenu mapoBo# TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO IBUTATEIIS.

Y4eHnueckuii SKCIIePUMEHT, J1a0opaTOpHbIE PabOTHI

1. I3MepeHue yAeabHOM TEMI0EMKOCTH.

Tema 3. ArperaTHble cocTOsIHUS BenlecTBa. Pa3z0BbIe MEPEXO/IbI

[Tapoo6pazoBanue u koHAeHcanus. Mcnapenue u kuneHne. AGCOIIOTHAS U OTHOCUTENIbHAs
BJIQKHOCTh Bo3/yxa. HacellieHHbIN map. YaenbHas TeIuioTa mapooOpa3oBaHMs. 3aBHCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

Tépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. [lnaBneHne u kKpuctannmsanus. Y aenbHas
TerioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpoWCTBa U MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U IICHUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUHU MTOJIYUYEHUS CO-

BPEMEHHBIX MaTEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHO-TEXHOJIOTHH.

JeMoHCcTpanyu

1. CBoiicTBa HACHIIIEHHBIX TTAPOB.



2. Kunienue nipu noHmwkeHHOM AaBieHuH. 3. CiocoObl U3MEPEHUS BIAKHOCTH.
4. HabnroieHre HarpeBaHus U IJIABJICHUS KPUCTANINYECKOTO BELLIECTBA.

5. JleMOHCTpalus KpUCTaIoB.

Y4eHUYEeCKU IKCIIEPUMEHT, JTaO0OpaTOpHbIE pabOThI

1. I3mepeHune OTHOCUTEIBLHON BIAXKHOCTH BO3/1yXa.

PA3AEJ 4. DJIEKTPOAMHAMUKA

Tema 1. DnekTpocTaTuka

OnexTpusauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHIa DJIEKTPUYECKUX 3apsgoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

Bzaumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snexTpuyeckuil  3apsia.
Onexrpuueckoe nose. HanpsokéHHocThs snextpuueckoro nos. [lpuHmun cyneprnozunun
INEKTPUYECKUX NOJIEH. JINHNN HAaNPSyKEHHOCTHU AIIEKTPUYECKOIO MOJIS.

Pabora cun anekrpocrarnyeckoro nods. Ilorenuuan. Pasnocts norenuuanos. [lpoBoaHuku
U JUDJIEKTPUKH B AJIEKTPOCTATUYECKOM ITouie. [uanekTpudeckas IpOHUIIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEeprus
3apsHKEHHOT0 KOH/IEHCaTopa.

TexHu4eckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOp, KOMHPOBAJIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

JemMoHcTpanuu

1. VcerpoiictBo W  npuUHLMII — JeHCTBUS  anekTpomerpa. 2. B3aumonelicTBue
Ha2JIEKTPU30BAHHBIX TEIL

3. DIEKTpUUECKOE MOJIE 3apsKEHHBIX TEII.

4. IIpoBOJHUKH B JIEKTPOCTATUYECKOM IOJIE. 5. DIEKTPOCTATUUECKAS 3alLUTA.

6. JIUdIEKTPUKHU B 3JIEKTPOCTATHUYECKOM TIOJIE.

7. 3aBHCUMOCTb D3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCcaTopa OT IUJIOLWaAd IUIaCTHH,
paccTosIHUA MEXY HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

8. DHeprus 3apsKEHHOT0 KOH/IEHCATOopa.

VYyeHnueckuid 3KCIEpUMEHT, JiabopaTopHble paboTel 1. M3mepeHue 31eKTpOEMKOCTH
KOHJICHCATOPA.

Tema 2. TlocTosIHHBIN 371EKTpUYECKUN TOK. TOKM B pa3InyHBIX cpeaax

ONEKTPUYECKUH TOK. YCJIOBHSI CYLIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTosHHBIH TOK.

Hampsoxenune. 3akon Oma i1 ygacTka Iemnu.



DneKTpruecKoe COTIPOTHBJICHUE. VY nenvHoe COTIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—IleHna. MoIHOCTb 3JIEKTPUUECKOTO TOKA.

OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE UCTOYHHKA TOKA. 3akoH OMa 1)1 TTOJTHOM (3aMKHYTOH )
anexkTpuyeckoil uenu. KopoTkoe 3amblkaHue.

DneKTpOHHask IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUSI METAJLIOB
oT TeMneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NPUMECHash IPOBOJUMOCTH IOJYIPOBOJHUKOB.
CaoiicTtBa p—n-nepexoja. [lonynpoBoaHuKoBbIE TPUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JTUCCOLUAIUS. DIEKTPOIIN3.

DneKTpuueckuil TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOATEIbHBIN pa3psa. MomHus.
IIna3zma.

TexHuueckue ycTpoiicTBa U MPaKTUUYECKOE IPUMEHEHHUE: aMIIEpMETP, BOJBTMETP, PEOCTAT,
UCTOYHUKU TOKa, SJEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBICHUS, BAKyyMHBIH JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
[IOJIYTIPOBOJHUKOBBIN TMOJ1, TaJIbBaHUKA.

JemMoHcTpanyuu

1. I3mMepeHue CUibl TOKA M HATIPSIKSHUS.

2. 3aBHCHMOCTH COMPOTUBICHUS HUIUHAPUYECKHX MPOBOJAHUKOB OT JUIMHBI, TUIOLIAAN
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

3. CmenranHoe coeIMHEHNE TTPOBOTHUKOB.

4. ITpsimoe n3mepenue DJIC. KopoTkoe 3aMbIkaHUE TraJIbBAHUUECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTUBIICHUS.

5. 3aBHCUMOCTb COITPOTUBIIEHHS METAJIOB OT TEMIIEPATYPHI.

6. [IpoBOAMMOCTB 3JIEKTPOIUTOB.

7. ckpoBO# pa3ps U MPOBOJIUMOCTb BO3yXa.

8. OIHOCTOPOHHSISI TPOBOJUMOCTh AUOJIA.

YyeHuueckuil SKCIIEPUMEHT, J1abopaTOpHbIE PadOTHI

1. I3y4yeHune cMemaHHOro COeTMHEHUS PE3UCTOPOB.

2. N3mepenne D/IC UCTOYHMKA TOKA U €T0 BHYTPEHHETO CONIPOTUBIICHHUS.

3. HaGmroieHue aeKkTponmsa.

MEXIIPEJIMETHBIE CBA31

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCymIECTBISIETCS C Y4ETOM



COJIEpKaTEeNIbHBIX MEXIIPEIMETHBIX CBfA3€H C KypcamMM MaTeMaTUKH, OHOJIOTWMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MexnpeaMeTHble TOHSTHS, CBS3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO ITO3HAHUS:
ABJICHUE, Hay4YHbIH (akT, rumores3a, (Qu3uveckas BEIUYMHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE, MOJIEIb, H3MEPEHHUE.

MaremaTrka: perieHre CUCTEMbl YpaBHEHHM; TUHEWHAst QyHKIMs, mapaboia, rumepooia,
uX TpadKy U CBOMCTBA; TPUTOHOMETpHUECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHTEHC, KOTAHTCHC;
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOKIECTBO; BEKTOPbl M UX NPOEKIHMH HAa OCHU KOOPAMHAT,
CJIOKEHHE BEKTOPOB.

buonorus: MexaHu4eckoe NBIKEHUE B )KUBOU Mpuponae, AuQdy3us, 0CMOC, TEII000MEH
JKUBBIX OPTaHU3MOB (BHJIbI TEILIONEPEIayH, TCIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBIICHUS B
’KUBOM TIpUPOJIE.

XuMHUS: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH W Ta30B, 3JICKTPUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLIMAIINS, TalTbBAHHUKA.

['eorpacdusi: BIaXXHOCTh BO3/1yXa, BETPbI, 0apoMeTp, TEPMOMET.

TexHonorus: mpeodpazoBaHuE ABMKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIMITHAKK, HCIIOJIb30BAHUE 3aKOHA COXpPaHCHUS HMITyJbCca B TEXHHKE (pakera,
BOJIOMET W T. 11.), JIBUTATE]Ib BHYTPEHHETO CrOPaHHUs, TapoBasi TypOWHA, OBI-TOBOM XOJIOMIEHUK,
KOHIWIIMOHEP, TEXHOJOTMHM TIOJYYEeHHS CO-BPEMEHHBIX MaTepuaioB, B TOM 4YHCIe
HAHOMATEepHallOB, M HAaHO-TEXHOJOTHH, DJIEKTPOCTATHYECKasl 3alluTa, 3a3eMJIEHUE DIIEKTPO-
npubopoB, KCEpOKC, CTPYWHBIN IPUHTED, AJIEKTpOHArpeBaTEIIbHBIC puOOoPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIACC

PA3JIEJI 4. DJIEKTPOJUHAMHUKA

Tema 3. MaruutHoe 1mosie. DJeKTpoMarHuTHas MHAYKOUS I[lOCTOSIHHBIE MAarHUTHI.
BzaumopeiicTBrE TOCTOSSTHHBIX MarHUTOB.

MaruautHoe nosne. BekTop MarHUTHON MHAYKIWH. [IpHHIUI CyNeprno3uiiuu MarHUTHBIX
noneit. JInHuM MarHuTHOW MHIYKIMHU. KapTuHa TMHUNA MarHUTHON WHIYKIIMH TOJISI IOCTOSTHHBIX
MarHHuTOB.

MarauTHOe ToJie TIPOBOJHHMKA C TOKOM. KapTWHa JWHHWIA WHIYKIAX MarHATHOTO TOJIS
JUTMHHOTO TPSIMOTO TMPOBOJHHKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHMKA, KATYIIKH C TOKOM.
OmnwiT DpcTena. BzaumoaeiicTBre MpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOIyJTh M HallpaBJICHHE.

Cwra Jlopenna, e€ MOAynbp W HampaBiieHHe. JIBUKEHUE 3apsHKEHHOW 4YacTHIBI B



OJIHOPOJTHOM MarHuTHOM moJjie. PaGorta cumsr JlopeHiia.

SBnenue snexkTpoMarHUTHOM MHAYKIMM. [loTOK BekTOopa MarHuTHOM MHAyKumMu. DJC
MHAYKIHU. 3aKOH JIEKTPOMAarHuTHONW nHAYKIuK Papaes.

BuxpeBoe anextpuueckoe mnosne. IJC UHAYKIMM B MPOBOJHUKE, ABUIKYIIEMCS
MOCTYNATEJIbHO B OAHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. SIBneHue camomHaykuuu. D/IC caMOMHAYKIMU. DHEpruss MarHUTHOTO
II0JIs1 KaTyIIKH ¢ TOKOM. DJIEKTPOMarHuTHOE I0JIE.

TexHnueckue yCTpoMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, MJIEKTPOJIBUraTEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS [1€Yb.

Hemonctpauuu 1. OnbeiT Dpcrena.

2. OTkiIOHEHHE QJICKTPOHHOTI'O ITYYKa MAarHUTHBIM I10JICM. 3. JIuaun HHAYKOUU MAarHuTHOI'O

HOJISL.

4. BzaumosiericTBHE IBYX TPOBOJHUKOB ¢ TOKOM. 5. Cuiia Ammepa.

6. [eiictBue cwibl JlopeHIla Ha MOHBI AJIEKTpoJUTa. 7. SIBieHHME 3IEKTPOMarHUTHON
UHYKIUH.

8. [IpaBuio Jlenna.

9. 3aBucumocts IIC MHAYKIIUU OT CKOPOCTH U3MEHEHHUS] MAarHUTHOTO MTOTOKA.

10. SIBneHune caMOMHAYKLIUH.

VYyeHnuyeckuil 3KCIEpUMEHT, jabopaTopHble pa®oThl 1. M3yueHune MarHUTHOrO MOJIs
KaTYyIIKH C TOKOM.

2. UccnenoBanue eHCTBUS IOCTOSTHHOTO MarHUTa Ha PaMKy € TOKOM.

3. UccnenoBanue BIE€HUS JIEKTPOMATHUTHONW MHAYKLIUH.

PA3/IEJI 5. KOJIEBAHMA 1 BOJIHBI

Tema 1. MexaHnuueckue 1 3I€KTPOMarHUTHbIE KoJleOaHus

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojebOanusa. ['apmonuueckue
koneOanus. Ilepuon, uacrora, ammautyga U (asa kosebaHuil. IlpyXMHHBII MasTHUK.
MaremaTHuecKkuii MasiTHUK. Y paBHEHUE TapMOHUUECKUX Konebanuil. [IpeBparienue snepruu npu
TrapMOHUYECKUX KOJeOaHMIX.

Konebarenbupiii KOHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS B HUJI€ATHHOM
KOoJe0aTeJIbHOM KOHType. AHAJOTUSl MEXIy MEXaHWYECKUMU U DJIEKTPOMArHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHM B HJEAJbHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYEeCKUe KoeOaHusl.

Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.



ITepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJICHUE 3IEKTPUUECKONW IHEPTHUU.
DKOJIOTUYECKME PUCKH TpU MPOU3BOJCTBE AJeKTpodHepruu. KymnbTypa HCHOIb30BaHUSA
AIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HHU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: 3SJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

JeMoHcTpanmn

1. HccnemoBanue rmapaMeTpoB  KojieOaTenbHOW  CUCTeMbl  (IPYXKHUHHBIA WM
MaTEeMaTUYECKUIN MasiTHUK).

2. HaGimrotenue 3aTyxaroniux KoineOaHui.

3. UccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHHIA.

4. HaGmnroieHue pe3oHaHca.

5. CBOOOHBIC STIEKTPOMArHUTHBIE KOJICOaHUSI.

6. OcumwinorpaMMbl (3aBUCUMOCTH CHUJIBl TOKa W HANpPSDKEHUS OT BPEMEHH) JUIs
3JIEKTPOMArHUTHBIX KOJeOaHHi.

7. Pe3oHaHc npu mocneaoBaTeIbHOM COSIMHEHUN PE3UCTOPA, KaTYIIKH HHAYKTUBHOCTH U
KOHJIEHCATOopa.

8. Mozenb TMHUM 3IeKTpoNepeayu.

VY4yeHnveckui H3KCIIEpUMEHT, J1abopaTOpHbIE pabOThI

1. MccrnenoBanre 3aBUCUMOCTH MEPUOJIa MaIbIX KOJeOaHU rpy3a Ha HUTU OT JJIMHBI HUTU
U Macchl rpysa.

2. HccnegoBaHue NEepeMEHHOr0 TOKa B IENM U3 IIOCIENOBAaTEIbHO COEAMHEHHBIX

KOHACHCATOpPA, KaTYIIKH U PE3UCTOpA.

Tema 2. MexaHu4yecKkue W JJIEKTPOMAarHUTHBIE BOJIHBI MeXaHWUYeCKHE BOJIHBI, YCIOBHS
pactipoctpanenus. [lepuoa. CKOpoCcTh pacmnpocTpaHeHHs W JJIMHA BOJHBL. [lomepeuynsie u
POJ0TbHBIC BOJHEL. HTepdepeHns u audpakiys MEXaHHUECKUX BOJH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OIEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS HM3IIy4eHHUs DJICKTPOMAarHWTHBIX BOJIH. B3ammuas
opueHTanus BeKTopoB E, B, v B anekrpoMarauTHOM BoiHE. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, TpeJoMIieHHe, Tmonspu3anus, audpakuus, wuHTephepernus. CKopocTb
ANEKTPOMATHUTHBIX BOJIH.

[IIxama 3meKTpOMarHuTHHIX BOJH. [IprMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE M

OBITY.



[TpuHIMIIBI paguOCBs3U U TeneBUAeHUA. Paguonokaius. D1eKTpOMarHuTHOE 3arpsi3sHeHNE
OKpYy>Karole cpeapl. TeXHHUEeCKHuEe YCTPOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasi TUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajap, paaIuonpuéMHUK,
TeJIEBU30p, aHTeHHa, Tesedon, CBY-meus.

JeMoHcTpanuun

1. OGpa3oBaHue U pacpoOCTpaHEHUE MONEPEUHBIX U MPOJAO0IBHBIX BOJH.

2. Konebmomieecst TeJ0 Kak HCTOYHHK 3BYKA.

3. HaOmroneHue OTpakeHHMsI W TPEIOMIICHHS MexaHWdeckux BoJIH. 4. HaOmronenwue
uHTepdepeHn U TUdpaKkIui MEXaHUIECKUX

BOJIH.

5. 3ByKOBOI pe30HaHC.

6. Habmionenue cBsi3M T'POMKOCTH 3BYKAa U BBICOTHI TOHA C aMIUIMTYAOW U YacTOTOMN
KoJie0aHui.

7. HWccnemoBaHue CBOMCTB JJIEKTPOMATHHUTHBIX BOJH: OTPaKCHHWE, IIPEIIOMIICHUE,
noJisipu3anus, tudpakuus, HHTepGEpPeHITHS.

Tewma 3. Ontuka

['eomeTpuueckas ontuka. [IpsMonuHeliHoe pacpocTpaHeHHEe CBETa B OHOPOIHOMN cperie.
Jlyu cBera. ToueuHblii ucTOYHMK cBeTa. OTpa’keHUE CBeTa. 3aKOHbl OTPaXKEHUs CBETA.
[TocTpoenune n300paxeHuii B IOCKOM 3epKaje.

[Ipenomnenue cBera. 3aKOHBI TMpENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. llpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpaXKEHUS.

Hucniepcust ceera. CioxHbIit coctaB 6emnoro ceeta. [[Ber. Cobuparonire u paccenBaronme
nuH3bl. ToHkas nuH3a. OKYCHOE pacCTOSTHUE U ONTUYECKasl Chila TOHKOM JnH3bL. [locTpoeHue
M300paXeHH B COOMPAIONINX U paccenBaromuX TuH3ax. @opMyna TOHKOM TUH3bI. Y BEeJIHYEHHE,
JlaBaeMOE€ JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Wurtepdepenius cBera. KorepeHTHbIE HUCTOYHUKU. Y CIOBUS
HAOIIO/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHHUKOB.

Hudpaxkmus ceera. [Judpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB IIPH Ma/ICHU MOHOXPOMATHUECKOTO CBETa Ha JUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHu4yecKkne yCTpOWCTBA M TPAKTUUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,

MIPOEKITMOHHBIN arapaT, MUKPOCKOII, TEJIECKOT, BOJJOKOHHAS ONTHUKA, TU(PpaKIIMOHHAS pEIIETKa,



MOJISIPOU.

JleMmoHCcTpanyuu

1.

[IpsMosnHEeiHOE pacIpOCTPAHEHUE, OTPaKEHUE M IpelloMIIeHHE cBeTa. OnThueckue

IPUOOPHI.
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. [TomHOE BHYTpeHHEe oTpaskeHue. MoJiellb CBETOBOIA.
. UccnenoBanue cBOMCTB N300payKEHHIA B JIMH3AX.

. Moienm MEKpOCKOTIa, TEIECKOIa.

. HaGmonenue nnrepdepeHimu ceera.

. Habmonenue mudpaknuu ceera.

. HaGmonenue qucnepcuu ceera.

. [osrydenune crekTpa ¢ MOMOIIBIO TIPU3MBI.

. [lonydenue cexTpa ¢ MOMOIIbIO AUPPAKIIMOHHON PEIIETKH.

10. HaGrogeHue nmosisipyu3aiiy CBeTa.

Y4eHn4eckuid IKCIIEpUMEHT, TabopaTOpHbIE paboTHI

l.
2.
3.

H3MepeHHe IMoKas3aTeyid IMpCJIOMIICHUA CTCKIIA.
HccnenoBanue cBONCTB H306pa)KeHPIfI B JINH3aXx.

Habnronenue aucnepcuu cBeTa.

PA3JIEJI 6. OCHOBBI CITIELITUAJILHOM TEOPUU OTHOCUTEJIbBHOCTU I'panuis:

MNPUMCHUMOCTU KJIaCCUYECKON MEXaHUKH. HOCTy.]'IaTBI cHenuanbHOM TCOpHUU OTHOCUTCIIbHOCTHU:

HWHBApUAHTHOCTb MOAYJII CKOPOCTU CBCTA B BAKYYMEC, IIPUHIUIT OTHOCUTCIIbHOCTH OUHIITEHA.

OTHOCHUTEILHOCTh OOIHOBPEMCHHOCTH. 33M€ILJ’IGHI/IG BPEMCHHU U COKpAIICHUC NJINHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBs13b MacChI C 3Hepl"PIeI>i " UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTHUIIBI. SHCPFI/ISI ITOKO.

PA3AEJI 7. KBAHTOBAS ®U3NKA

Tema 1. DneMeHTBI KBAHTOBOI OIITAKH

®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMITYJIbC

¢doroHa.

OtkpeiTue u wuccienoBanne (oroddpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI

dotoaddekra. YpaBuenue DitHmreitHa s hotodddexra. «KpacHas rpanuiiay Gorodddexra.

Hasnenue cera. Onbitel I1. H. JIeOGeneBa. XuMuueckoe qeiCTBHUE CBETA.

Tema 2. CtpoeHue aroma

Monens aroma Tomcona. Omnbitel Pesepdopna mo paccesnuto [1-uactur. [limanerapHas

Mmozenb atoMa. [locrynarsl bopa. U3nydenue u nornomieHue (GoTOHOB MpH HEpexoje aToMa ¢



OJHOTO YPOBHSI SHEPruM Ha Apyroi. Bunpl cnektpoB. CEeKTp ypOBHEN S3HEPTUHU aTOMa BOJAOPOA.
BousiHoBgI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyispHO-BOJIHOBOM Ayau3M.
CHoOHTaHHOE U BBIHYXKJIEHHOE U3JIyUeHHE.

Tema 3. AToMHOE A11pO
OKCIIEPUMEHTHI, I0Ka3bIBAOILINE CII0KHOCTh CTpOeHUs sipa. OTKpbITHE PAJUOAKTUBHOCTH.

OmnsiThl Pesepdopaa mo onpeneneHnio cocraBa paanoakTUBHOTO n3nydenus. CBoiicTBa anbda-,

Oeta-, raMMa-u3NydeHus. Biusinue paiuoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpbiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens sapa IeiizenOepra—ILlBaHeHKO.
3apsn sapa. MaccoBoe uucio siapa. M30Tornsbl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH

PaAMOaKTUBHOIO pacmaja.

DHeprus CBS3U HYKIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.
Snepusle peakuuu. [lenenue u cCUHTE3 saEp.
SAnepupiii peakrop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NIEpCHEKTHUBBI  SIEPHOM

SHEPTreTUKHU. DKOJOTUUECKUE ACTICKTHI SAIEPHON SHEPTETHUKHU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.
MeToapl HaOMIOAEHUS W PETUCTPALMM dJIEMEHTapHbIX dacTull. DyHaaMeHTanabHBIE

B3auMoiecTBusA. EAMHCTBO usnueckoii

KapTUHBI MHUpa.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUNHN U ACTPO®U3UKHN

Oransl pa3BuTUs actpoHomui. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAYECHHE AaCTPOHOMHUHU.

Bun 3Bé€31H0r0 HeOa. Co3Be3nus, spKkue 3BE3/1bl, IJIAaHETHI, X BUAUMOE JABHXKEHUE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlmarpamMma «CHEKTpPaldbHBIM KJIacC — CBETUMOCTBY». 3BE3bBI
[JIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTb» MJis 3BE3[ TJaBHOU
NOCIIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXACHNN U 3Botonny CoslHIA U 3BE31. DTanbl XKU3HU 3BE3 L.

Muneunsii [1yts — Hamia [Nanaktuka. [Tonoxxenne n asukenne Connina B ['anaktuke. Tumnbl
rajnakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B SIpax TAIAKTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6na. Paszberanue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas crpyktypa Bcenennoil. Meraranaktuka. Hepeménubie mpobieMbl

ACTPOHOMHH.



Yyennueckue HAOIOIEHUI

1. Habmronenust HeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMIBIOTEPHBIX PHIIOKEHU I
JUISL OTIpEICIICHUS MTOJIOKEHHUS HEOCCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u sipKue 3BE3/1bl.

2. Habmonenus B teneckorn Jlynsl, uraner, Maeynoro Ilyru.

OBOBIIAIOIIEE ITOBTOPEHUE

Ponp ¢u3mku m acTpoHOMHH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIUATBHONH H
3THUYECKOH chepax 1eqaTeaIbHOCTH YEIOBEKa; POJib U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHOMN
HAyYHOW Kap-TUHE MUPA; poJib (PU3UUECKOW Teopuu B (POPMHUPOBAHUU MPEJCTABICHUNA O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3UYECKON KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NPEACTABICHUI O IPUPOJIE.

MEXIIPEAMETHBIE CBA3U

Uzyuenue kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocyliecTBISETCS € Y4ETOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTEeMaTHUKH, OHOJOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MexnpenMeTHbIe MOHSTHS, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAay4HOrO ITO3HAHMUS:
ABIICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIEPUMEHT, MOJICIIMPOBAHHE, MOJIENb, U3MEPEHUE.

MareMaTrka: perieHue CHUCTEMbl YPaBHEHU;, TPUTOHOMETpUUYECKHe (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHT'€HC; OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO; BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPJWHAT, CIOXKEHHE BEKTOPOB; MPOM3BOAHBIE AJIIEMEHTAPHBIX (YHKIUN;
MPU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPE/IENIEHUE TUIOIIAIU IUIOCKUX QUTyp U 00bEMa Tel.

buonorus: anexTpudeckue siBICHUS B KUBOM MPUPO/IE, KOJIeOATEIbHBIC IBIKCHUS B dKUBOM
MPUPOJE, ONITUYECKHE SIBJICHUS B AKUBOM MPUPOAE, NEHCTBUE paArallii Ha )KMUBbIE OPTraHU3MBI.

XUMHS: CTPOCHHE AaTOMOB M MOJIEKYJ, KpUCTaUIMUECKas CTPYKTypa TBEPABIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN peIETKH, CIIEKTPAIbHBIN aHAIH3.

['eorpadusi: MarHUTHBIE MONIOCA 3€MIIM, 3aJI€KH MarHUTHBIX Py, POTOChEMKA 3eMHOMN
MIOBEPXHOCTH, NPEJCKA3aHNE 3EMIIETPSACEHUM.

TexHoMoTUs: JIMHUM 3JEKTPONEpeiad, TeHepaToOp MEPEMEHHOI0 TOKa, 3JEKTPOIBUTATENb,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoONpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.

IHJIAHUPYEMBIE PE3YJBbTATHBI OCBOEHUSA YYEBHOI'O TIPEIMETA
«®PU3UKA» HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA
OcBoenune ydeOHoro mpenmera «®dusmka» Ha ypoBHE CpeaHEro oOIero oOpa3oBaHM

(6a30BBIII  ypOBEHB) JOJDKHO OO€CIeurMBaTh JOCTIDKEHHUE CIEAYIONIMX JIMYHOCTHBIX,



MeTanpeIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3VIJIBTATHI I'paxxnaHcKOE BOCIIUTAHUE:

— CcOpPMUPOBAHHOCTh TPAKIAHCKONH TMO3UIMU OOYYAIOIIErocs KaK aKTUBHOTO |
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

— MPUHATHE TPATUIUOHHBIX OOIIEUETIOBEYECKUX I'YMaHUCTHYECKUX U IEMOKPATUYECKUX
IICHHOCTE;

— TOTOBHOCTh BECTH COBMECTHYIO JESATEIHOCTh B MHTEPECAX I'Pa)KTaHCKOTO OOIIeCTBa,
Y4acTBOBaTh B CAMOYIIPABIICHUHU B ILIKOJIE U JAETCKO-FOHOIIECKUX OPTaHU3aLUAX;

— YMEHHUE B3aUMOJCICTBOBAaTh C COLMAIBHBIMU HMHCTUTYTAMHU B COOTBETCTBUM C HX
(GYHKIUSMU ¥ HA3HAUCHUEM;

— TOTOBHOCTh K TYMaHHTAapHOM M BOJOHTEPCKOM JeATenpbHOCTH. llaTtprornmueckoe
BOCIIUTAHUE:

— c(hopMHPOBAHHOCTH POCCUICKOM IPa’KIaHCKOW UICHTHUYHOCTH, TATPUOTU3MA;

— IIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHUMBOJIAM; JOCTHXKEHHSIM POCCHUHCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:!

— c(hopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBE/ICHNUS;

— CIOCOOHOCTH OIICHWBATH CUTYAITHIO ¥ TPHHUMATH OCO3HAHHBIC PEIICHUS, OPHCHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JEATEIHLHOCTH YUEHOTO;

— OCO3HAaHHE JIMYHOTO BKIaJa B TMOCTPOEHUE YCTOWYMBOTO OYyIyIIero. DCTETUYECKOE
BOCIIUTAHUE:

— DOCTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs JCTETHKY HAYyYHOTO TBOPUYECTBA,
npHCyIIero Gpusnveckon HayKe.

TpynoBoe BocUTaHUE:

— HUHTEpec K pa3nuyHbiM cdepaMm NpohecCHOHANBHON NeSTENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM ¥ TEXHUKOM, YMEHHE COBEPIIIATh OCO3ZHAHHBIN BBIOOP OyayIei npodeccuun
U pealin30BBIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

— FOTOBHOCTbH U CITIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHMIO B 001acTH (DU3HKHU HA
MPOTSHKEHUH BCEH YKU3HU.

DKOJIOTMYECKOE BOCIIUTAHUE:

— c(OpPMHUPOBAHHOCTH DKOJIOTHYECKON KYyIbTYpPHI, OCO3HAHHE TI00ATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

— IUIAHUPOBAHUE U OCYIIECTBIEHUE ACHCTBUI B OKPYKAIOIIEH cpelie Ha OCHOBE 3HAHUS
1eyed yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

— paClupCHUC OIlblTa ACATCIBHOCTU 9KOJIOTHYCCKON HAIpaBJICHHOCTH Ha OCHOBC



UMEIOIINXCS 3HAaHUH 0 (PU3MKe.

[leHHOCTH HAYYHOTO MTO3HAHMUS:

— ¢(hOpMHUPOBAHHOCT MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3UIECKON HAYKH;

— OCO3HAHME IIEHHOCTU HAyYHOM JEATEIbHOCTH, T'OTOBHOCTH B IIPOIIECCE H3YUYCHUS
(GU3HKE OCYIICCTBISATh MPOCKTHYIO U HCCIEAOBATEIBCKYIO JIEATEIHbHOCTh MHIUBUIYaTbHO U B
rpyIre.

B mnpouecce moCTHXEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MNPOTrpaMMbl CPETHETO
obmero o0Opa3oBaHus 10 (U3HKE Y OOYYAIOIMIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEIJJIEKT, MPEANOaralonui ChopMUPOBAHHOCTD:

—  CaMOCO3HAHMS, BKIIOYAIONIEr0 CIIOCOOHOCTh IIOHMMATh CBOE 3MOIMOHAILHOE
COCTOSIHME, BWJICTh HAIPaBJICHUS Pa3BUTHS COOCTBEHHOW HMOIMOHAIBLHON cdepbl, OBITh
YBEPEHHBIM B ce0e€;

—  CaMOperyjJupoBaHHsi, BKIIOYAIOIIETO  CAMOKOHTPOJIb, YMEHHE  NIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTH aJalTHUPOBATHCS K SMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATh TMOKOCTh, OBITH OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOLIEH CTPEMJICHUE K JIOCTHKEHHUIO LIEJIM U YCHEXY,
ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXO/ISI U3 CBOMX BO3MOKHOCTEH;

— DMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSIHUE JPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKHUBAHUIO;

— COIMAIbHBIX HABBIKOB, BKIIOUYAIOUINX CIIOCOOHOCTh BBICTPaWBaTh OTHOIICHHS C
JIPYTUMU JTFOJIbMHU, 3a00TUTHCS, TIPOSIBIISATH MHTEPEC U pa3peniaTh KOH(IUKTHI.

METAIIPEJMETHBIE PE3YJIbTATBI

YHuBepcanbHble TO3HABATEIbHBIE IEUCTBUS

bazoBrie J0rMYEeCKrE OSHCTBUS:

— CaMOCTOATENHHO (HOPMYJIUPOBATh M aKTyaIM3UPOBATh MPOOIEMy, paccMaTpUBaTh €&
BCECTOPOHHE;

— OMPEAENSTh EJN EeATEIbHOCTH, 3aaBaTh apaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

— BBISIBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMBIX (DHU3HUECKUX
SIBJICHUSAX

— paspabaTeiBaTh IUIAH PEHICHUS MPOOJeMBl C YYETOM aHadn3a WMEIOIIHUXCS
MaTepHalbHBIX U HEMATEPUAIbHBIX PECYPCOB;

— BHOCUTbH KOPPEKTHUBBI B JICSITEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM,
OIICHUBATh PUCKH MOCIIECACTBHUI IS TEIILHOCTH;

— KOOPJIMHHUPOBATh M BBINOJHATH PabOTy B YCIOBHSIX peaJbHOr0, BUPTYaJIbHOTO H



KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

— pa3BUBaTh KPEATHBHOE MBILIUICHUE MTPH PEIICHUH KU3HEHHBIX POOIIEM.

basoBble uccienoBarenbckue JeMCTBUS:

— BIIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBIMU MOHATUSAMU U METOJIaMU (PU3UYECKOM
HaYyKH;

— BJIaJIETh HaBBIKAMH Y4e€OHO-HMCCIIEJOBATEIBCKON U TPOSKTHOM IEATEILHOCTH B 00JIaCTH
¢u3uKH; CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METO/IOB PEIICHHS 33]1a4
buznyecKoro cogepxKaHus, IPUMEHEHHUIO Pa3INYHBIX METO/I0B TO3HAHMUS,

— BJAJIeTh BUJIAMU JESATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €ro MHTEpIpeTaIii,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMUHBIX YU€OHBIX CUTYallUsAX, B TOM YHUCIIE IPH CO3TaHUU
y4€OHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

— BBIABIATH MPUYUHHO-CIICACTBEHHBIC CBSI3M U aKTyaJIM3UpPOBATh 3aJady, BBIIBUTATH
TUIO0TEe3Y €€ peleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJICHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

— aHAIM3HWPOBATH IMOJNYYCHHBIE B XOJ€ PEIICHHS 33Ja4l pPe3yJbTaThl, KPUTUUYCCKH
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

— CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTENbHON AEATEIbHOCTH, B
TOM YHCJIE TP U3YUEHUH (DUBHKH;

— JIaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OIICHUBAThH IIPHOOPETEHHBIHN OTIBIT;

— YMETb MEPEHOCUTD 3HAHUS 10 (PU3MKE B IPAKTUUYECKYIO O0JIACTh KU3HEAEATEIbHOCTH;

— yMEeTh UHTETpUPOBATh 3HAHUS U3 PA3HBIX NPEAMETHBIX 00JIaCTel; — BBIIBUTaTh HOBbIE
UJeu, TpeajiaraTh OpPHUTHHAIBHBIC TOJXOAbI M pPEIISHHs; CTAaBUTh NPOOIEMbl W 33y,
JIOITYCKAOIIUE aJIbTEPHATUBHBIC PEIICHHUS.

Pabota ¢ uadopmanueii:

— BJIaJIETh HaBBIKAMU MOJIy4YeHUs HH(POpMaIuK GU3NIECKOTO COJIEPKAHUS U3 HCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYHIECTBIATh TIOMCK, AaHalM3, CHCTEMATH3alHI0 W
MHTEPIPETANNI0 HHPOPMALIUU PAa3IMUHBIX BUIOB U (OPM IMPEIICTABICHIS,

— OIIEHUBATh JIOCTOBEPHOCTH MH(OpMAaIHH;

— HCIIOJIb30BaTh CpeACTBa MH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B
pEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHM3AlMOHHBIX 3a1ad C COOJOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30IMaCHOCTH, THTHEHBI, PeCypcocOepesKeH s, TPaBOBBIX H
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;

— CO3J1aBaTh TEKCTHl (PU3MUECKOTO COJEpKAaHUS B Pa3IMYHbIX (opmarax ¢ y4&€ToM
Ha3zHaYeHUS MTHPOPMAIIUH U TIeTIEBON ayTUTOPHH, BEIOUPAst ONTHMAIBHYIO (hOpMY IpEICTaBICHUS

Y BU3yaJTU3aIliu.



YHuBepcaibHbIE KOMMYHUKATHBHBIC NelicTBUs OOIIeHHE:

— OCYILECTBIISATH OOIEHNE HA YpOKaxX (pU3MKH U BO BHEYPOUHOH JIEATEILHOCTH;

— pacno3HaBaTh NPEANOCHUIKH KOH(MIUKTHBIX CUTYallui U CMATYaTh KOH(IIUKTHI,

— Pa3sBEPHYTO W JIOTMYHO M3JIaraTbh CBOKO TOUYKY 3PEHMS C MCIOIB30BAaHUEM S3BIKOBBIX
CPEJICTB.

CoBMecTHas 1€ATEIbHOCTD:

— MOHUMATh U UCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U MHIUBUIYaJIbHON pabOTHI;

— BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JI€HCTBUMH, C yUETOM OOIMX UHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

— MpPUHUMATh ILIEJIM COBMECTHOHN JAEATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHHPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEIEIIST POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CY>XJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

— OLICHMBATh KAYECTBO CBOETO BKJIA/IA M KaXKJJOI0 YYaCTHUKA KOMaH/Ibl B OOLIHI pe3yabTat
10 pa3pabOTaHHBIM KPUTEPHSIM;

— Ipeajarath HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

— OCYUIECTBJIAATh TO3UTHBHOE CTPATETMYECKOE IOBEJCHHUE B PA3IUYHBIX CUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

YHuBepcaibHble peryyiaTuBHble AeicTBUs CaMoopraHu3arys:

— CaMOCTOSTEJIbHO OCYHIECTBIIATh MO3HABATENbHYIO JIEATENILHOCTh B 00JacTH (PU3MKH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1auH;

— CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUs PACUETHBIX U KaYECTBEHHBIX 3ajady, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € YYETOM HUMEIOUIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;

— JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

— paciupsATh paMKH y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEATNIOUYTEHUN;

— JIeNiaTh OCO3HAHHBIM BBIOOP, ApTyMEHTHPOBATh €r0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;

— OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

— cnocobcTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYAULMU B 00JacTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTpOIIb:

— JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

— BJIaACTh HaBBIKAMH IM03HABaTCIILHOM perJ'IeKCI/II/I KaK OCO3HAaHHUsA COBEPIIACMBIX



JNENCTBUI M MBICIUTEIBHBIX MPOIECCOB, X PE3yIbTaTOB U OCHOBAHMI; UCIIOIB30BATh MPUEMBI
pedexcun Ut OLICHKH CUTYallMH, BBIOOpa BEPHOTO PEIICHUS;

— YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUS M0 UX CHUXKEHUIO;

— MPUHUMATh MOTUBBI U pTYMEHTHI IPYTUX MPHU aHATIU3E PE3YyIbTaTOB AESITEIbHOCTH.

[Tpunsitue cedst u APyrux:

— MpUHUMATH ceOs1, MOHUMAs CBOM HEJAOCTATKU U JOCTOMHCTBA; — MPUHUMATh MOTUBBI U
apryMeHTbl IpYruX [IPH aHAJIU3€ PE3YyIbTaTOB ACSITEIbHOCTH;

— MpHU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIHUOKH.

INPEJAMETHBIE PE3YJIBTATbBI

10 KJIIACC

B nponecce usydyenus kypca Gusuku 6a3oBoro yposHs B 10 kiacce ydeHUK HAYyYUTCS:

— JIEMOHCTPHUPOBATh HA MPUMeEpPax pojb U MECTO (PU3UKU B OPMHUPOBAHUU COBPEMEHHON
Hay4YHON KapTHUHBI MUPA, B Pa3BUTUU

COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOHN AESITEIBHOCTH JIIOJEH;

— YYMTHIBaTh I'paHMIIbI IPUMEHEHHs U3YyYCHHbIX (PU3MYECKUX MOJIeNel: MaTepuanbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPAOE TENO, MJEAIbHBIA ra3; MoOJeNu
CTPOEHHMsI Ta30B, JKUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA NIEKTPUYECKUM 3aps]l IPU pELICHUU
bu3nUecKux 3a1a4;

— pacro3HaBaTh (U3MUECKUE SIBIECHUS (TMPOLECCH) U OOBACHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISAPHO-KUHETUYECKON TEOPUHM CTPOCHUS BEILECTBA U JJIEKTPOIMHAMUKMU:
pPaBHO-MEPHOE M PaBHOYCKOPEHHOE MpPSIMOJIMHEIIHOE [BU)KEHUE, CBOOOJHOE MaJIeHue Tel,
JBUKEHHE M0 OKPYKHOCTHU, MHEPIHS, B3auMoieiicTBue Tei; 1uddy3usi, OpoyHOBCKOE ABUKEHUE,
CTPOEHUE XUAKOCTEH 1 TBEPABIX TeJ, U3MEHEHUE 00BbEMaA TeJl U HarpeBaHUU (OXJIAXKAECHUU),
TEIJIOBOE PABHOBECUE, HUCIAPEHUE, KOHJEHCALWs, IUIABJIICHUE, KPUCTAIIU3ALMs, KUIICHHE,
BIIQYKHOCTh BO3/yXa, IIOBBIIICHNE JABJICHUS ra3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCY/E, CBA3b
MEXIy MapaMeTpaMH CO-CTOSIHUS ra3a B M30MPOLECCaxX; AIEKTPU3aLUs Tell, B3aUMOJICHCTBUE
3aps110B, DJIEKTPUYECKAs] TPOBOIUMOCTD, TEINIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JACHCTBUS
TOKA;

— ONHUCBIBATh MEXaHUUYECKOE IBUKEHHE, UCIOJIb3YS (PM3NUECKHE BEIMUMHBL: KOOpIAUHATA,
IyTh, MEPEMEILIEHNE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHIIA, UMITYJbC Tela, KMHETHYeCKas
SHEprus, MOTEHIMaJbHAs HJHEPrus, MexXaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
OTKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3yEMBIX BEJTMUUH, UX 0003HAYECHUS
U €IMHULBI, HAXOOUTh (POPMYIIbI, CBSI3BIBAIOLIUE NAHHYIO (U3NYECKYIO BEJIIMYUHY C JPYTUMHU

BCIIMYUHAMU,



— OIMCHIBaTh W3YYECHHBIC TEIJIOBBIE CBOMCTBA TEJI M TEIUJIOBBIC SIBJICHUS, HMCIOJIb3YS
du3nyecKkue BEIMYMHBL: JIaBIICHUE Ta3a, TEeMIlepaTrypa, CPEAHSsl KWHETHUYeCKas OSHEPTHs
XA0THUYECKOTO JBUKEHUS MOJICKYJ, CPEAHEKBAJpaTU4YHAsE CKOPOCTh MOJIEKYJ, KOJIHYECTBO
TEIJIOTHI, BHYTPEHHSS DHEpPrus, paboTa ra3a, Kod(pQPHUIMEHT MOJE3HOTO JCHCTBUS TEILIOBOTO
JIBUTATEJIS; IPU OTIMCAHUH MTPABUIILHO TPAKTOBATh (DU3UYECKUN CMBICI HCTIOJIb3yEeMbIX BEIUYHH,
uX O00O3HAYCHWS W EAUHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE TaHHYIO (HU3HUUECKYIO
BEJIMYMHY C JPYTUMU BEIIUYUHAM;

— OIMCHIBATh M3YUYEHHBIEC AJIEKTPUUECKHUE CBOMCTBA BEIIECTBA, AJIEKTPUUECKUE SIBICHUS
(mportecchl) M AJIEKTPUYECKYIO TPOBOJUMOCTH PA3IMYHBIX CpEJl, HCIOIb3Yys (PU3HUECKUE
BCJIIMYUHBI:

ANEKTPUUECKUH 3apsijl, JIEKTPUUECKOE T0JIe, HANPSHXKEHHOCTD MOJIs, MOTEHIAN, Pa3HOCTh
MOTEHIIMAJIOB, CUJIa TOKA, SJIEKTPUYECKOE HAIPSIKEHHE, dJIeKTpuueckoe comnpotupieHue, J/C,
paboTa TOKa; MpPU OMUCAHUHM MPABWIBHO TPAKTOBATh (DU3MYECKHI CMBICT HCIOJIb3YEMBIX
BCJIMYMH, WX OOO3HAYCHUS W CIUHUIBI, YKa3bIBaThb (OPMYJIBI, CBS3BIBAIONIUE JAHHYIO
(U3UYECKYIO BETUYHHY C JPYTUMU BEITUYHMHAMU;

— aHaJIM3UpoBaTh (PU3MUECKHE MPOLIECCHl U SBIEHUS, UCTIOIB3Ys (PU3NYECKUE 3aKOHBI U
NpUHIUNBL: 3aKOH BceMupHoro tsaroteHwus, I, II u III 3akonsl HeroTOHa, 3aKOH COXpaHEHUA
MEXaHUYECKON PHEPruH, 3aKOH COXPAHEHHUS UMITYJIbCA, MPUHIIMI CYNEPIO3UIIUN CUJI, TIPUHITUTT
paBHOIPaBUSI UHEPIUATBHBIX CUCTEM OTCUETA; MOJICKYJIIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEIHEH KHUHETHMYECKOM SHEPruM TEIUIOBOTO ABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBhIil 3aKOH TEPMOAMHAMHKH; 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsiga, 3akoH Kymona, 3akoH Owma, 3aKOHBI MOCJEAOBATEIBHOTO U
napajyieJIbHOTO COEIUHEHUsT TPOBOJHUKOB, 3akoH Jlkoyns—IJIeHna; mpu 3TOM pa3inyaTth
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIpAXKEHHE W YCIOBUS (TPaHUIBL,
00JacT) IPUMEHUMOCTH;

— OOBSACHATH OCHOBHBIC TPUHIMIBI JEHCTBUS MAIINH, TPUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MTACHOTO UCIIOJIb30BAHUS B MIOBCETHEBHON KU3HH;

— BBITIOJHATH KCIIEPUMEHTHI M0 UCCIICOBAHUIO (DU3UYECKHX SIBICHUN M TPOIECCOB, C
UCIIONIb30BAaHWEM TPSMBIX U KOCBEHHBIX HW3MEpEHWil: Tmpu d3ToM  (PopMyIHpoBaTh
npoOieMy/3amady ¥ TUIIOTE3Y YIEOHOT0 IKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUS; POBOAUTH OIBIT U (POPMYITHPOBATH BHIBOIHI,

— OCYIIECTBISITh MPSMBbIE U KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEIHUYWH; TPU ITOM
BBIOMpATh ONTUMANBHBIN CMOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPELIHOCTEN U3MEPEHU;

— HCCJICO0OBATH 3aBUCUMOCTH MCEXAY CbI/ISI/I‘IeCKI/IMI/I BCIIMYMHAMH C HCIIOJIB30BAaHUECM



OpSAMBIX HW3MEPEHUIl: NpU 53TOM KOHCTPYHPOBaThb YCTAaHOBKY, (DUKCHpPOBATh pe3ysbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH B BHJIE TaOJIUI] ¥ TPaUKOB, AETATh BEIBOIBI 10
pe3yabTaTaM UCCIIEJOBAHNUS;

— coOmoaTh npaBwiia 0€30IacHOr0 TpyAa IPU MPOBEAECHUHM MCCIEJOBAHUN B pamMKax
y4eOHOTr0 SKCIEpPHUMEHTa, Y4eOHO-HCCIEeNOBAaTEIbCKOW M  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U IAOOPaTOPHOTO 000PYAOBaHUS;

— pemarb pacy€THBIC 33Ja4YM C SIBHO 33JaHHOW (DU3MYECKON MOJENbI0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI; HA OCHOBE aHallM3a YCIOBMS 3a7a4ll BEIOUPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKHE BEIMUYMHBI U (QOPMYJbl, HEOOXOAMMBbIE Uil €€ peLIeHHUs,
IPOBOJUTH PACUYEThI U OLIEHUBATH PEATLHOCTH MOJyYSCHHOTO 3HAUCHHsI (PU3MUECKON BEIIMYHHBI,

— pelaTh KaueCTBEHHBIE 331a4M: BBICTPAUBATh JIOTMUECKHU HENPOTUBOPEUUBYIO LIETIOUKY
paccyXIeHUI ¢ ONOpPOi Ha 3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

— MHCIIOJIb30BaTh IPU PELICHUHM Y4eOHBIX 3a7ad COBPEMEHHble HH(OpMaIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAaHWS, MHTEPIPETAMH W TPEICTAaBICHHUS y4eOHOH W
HAy4YHO-MOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3iIMYHbIX HCTOYHMKOB; KPUTHUYECKU
aHaAJIM3UPOBATh M10JIy4aeMyto HH(POPMALUIO;

— MPUBOAMUTH MPUMEPHI BKJIaZia POCCUICKUX U 3apyOeKHbIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

— HCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO0 (U3MKE B TMOBCETHEBHOM KHU3HU JUIS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHMsI 3/I0pOBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

— paboTaTh B IpyNNe C BHIIOJHEHUEM DPA3JIMYHBIX COLMAJIbHBIX pOJIEH, MIaHUPOBATh
paboTy TrpyHmbl, palMOHAIBHO paclpeAessaTh OOS3aHHOCTH M IJIAHUPOBATh JEATEIbHOCTH B
HECTAHJAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMoil MpooIIeMBl.

11 KJIACC

B npouecce usyuenus kypca ¢puznku 0a3o0Boro ypoBHs B 11 kinacce yueHUK HayqUTCS:

— JIEMOHCTPHPOBATh HA MPUMeEpaxX Pojib U MECTO (PU3UKU B POPMHUPOBAHUU COBPEMEHHON
HAayYyHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IPAKTHUECKOMN
JEeSTeIbHOCTH JIFOJIEH, IETTOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTUHBI MUPA;

— YYUTHIBATh TPaHUIBl NPUMEHEHHS H3YYEHHBIX (PHU3NYECKUX MOJENeN: TOYEeUHBIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEYHBIN HCTOUHUK CBETA, siIEpHAsi MOJIEb aTOMA, HYKJIIOHHAs
MO/IeNIb aTOMHOT'O Si/ipa MPH peleHNH (PU3NIEeCKHX 3a/1a4;

— pacno3HaBaTh (hu3HUecKue ABJIEHUS (IIPOLECCHl) U OOBACHATH UX HAa OCHOBE 3aKOHOB

SJICKTPOANHAMHKHU U KBaHTOBOM (1)1/13I/IKI/IZ



B3aMMOJICIICTBHE MarHUTOB, JIEKTPOMarHUTHAs MHAYKIINS, AeMCTBHE MarHUTHOT'O MOJIs Ha
IMPpOBOAHUK C TOKOM H ,Z[BI/DKYH_II/II;'ICSI 3apsad, SJICKTPOMAarHuTHBIC KoJIeOaHusI u BOJIHBI,
OpSAMOJIMHEHHOE PAaCHpOCTPAaHEHHWE CBETa, OTPAXKEHHE, MpPEJOMIICHHE, HUHTEepPEepeHIHs,
mubpakuuss W THoJSpuU3alMs  CBeTa, JucHepcusi cBeTa; (OTOoANeKTpudeckuil  3dekt
(poroaddext), cBeTOBOE NaBiIeHHE, BO3SHUKHOBEHHE JMHEHYATOrO0 CIEKTpa aromMa BOIOPO/Ja,
€CTECTBEHHAsI U UICKYCCTBEHHAsl PaJOAKTUBHOCTE;

— OINHUCBIBATb U3YUYCHHBIC CBOMCTBA BEIIECTBa (BHGKTpI/I‘ICCKI/Ie, MAar"HuTHBIC, OIITUYCCKUC
U 3JIEKTPOMAarHUTHBIE SIBJICHUS (TIPOLIECCHI), UCTIONb3Y (U3NYECKUE BETUUUHBI: SICKTPUUECKUI
3a-psijl, cujia TOKA, SJIEKTPUYECKOE HAMNpPSKEHUE, JJIEKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh
norennuanos, DJ[C, paboTa Toka, HHAYKIUS MarHUTHOTO TOJIsA, cHiia AMriepa, cuia Jlopenia,
HHAYKTUBHOCTb KaTyHIKHW, SHCPIrud 3JICKTPUYCCKOIO U MArHUTHOI'O HOJIGfI, nepuoa U 4actrora
Kosie0aHuil B KoJiebaTeIbHOM KOH-TYpE, 3apsiji U CHJIa TOKA B IPOIECCe TApMOHUYECKHUX dIIEKTPO-
MarHUTHBIX KoJieOaHuii, (HOKYCHOE paccTOSHME W ONTHYECKas Cuja JIMH3BI;, MPH OMNHUCAHUU
IMPaBUJIbHO TPAKTOBATH (1)I/ISI/I‘I€CKI/II\/JI CMBICJI HCIOJIB3YEMbBIX BCIWYHUH, HX o0o3HaueHus u
€IMHUIIBL; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIME TAHHYIO (DU3MUYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYUHAMU;

— OIKMCBHIBaTh HM3yYEHHBIC KBAHTOBBIC SIBIICHUS W IPOLIECCHI, UCIONB3Ys (pu3mveckue
BCJIIMYHHBI: CKOPOCTHb JJICKTPOMArHUTHBIX BOJIH, MJJIMHA BOJHBI M 4YaCTOTa CBCTA, SHEPIUsd U
UMIyJabC (OTOHA, MEPHOJ MOJypaclaga, SHEpPrus CBA3HM AaTOMHBIX siep; MpPU ONHUCAHUU
MPaBUJIBHO TPAKTOBAaTh (U3MUYECKUN CMBICI HCHOJIB3YEMbIX BEIUYHMH, MX OO0O3HAuUEHUs U
€MHHUIIBI; YKa3bIBaTh (OPMYIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYI0 BEIHUMHY C JIPYTUMH
BCJIIMUYMHAMMH, BBIYUCJIATH 3HAUYCHUC q)HSI/I‘IGCKOI\/’I BCIIMYUHDBI;

— AHAJIM3UPOBATH (1)I/I3I/I‘~IGCKI/I€ MMpOLECChI U ABJICHUS, UCIIOJb3Ys (1)1/131/I‘~I€CKI/IG 3aKOHBI U
MPUHIIMIIBL: 3aKOH AJIEKTPOMATHUTHOW WHAYKIIMHU, 3aKOH MPSIMOJIMHEHMHOTO pachpoCTpaHEHUs
CBETa, 3aKOHBI OTPaXEHUS CBETA, 3aKOHBI MPENOMIICHUS CBETa; ypaBHEHHWE ODWHIITEHHA s
dboTtoaddekra, 3aK0H COXpaHEHHUS] YHEPTUHU, 3aKOH COXPAHECHHS MUMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMs] MaccOBOrO 4YHMCHa, MOCTyiaTsl bopa, 3akoH
pPaZIMOaKTUBHOTO pacmajia; MpH STOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TPaHUIlbI, 007aCcTH) TPUMEHU-MOCTH;

— OIIPCACIIATh HAIPABJICHUC BCKTOPA HHAYKIIMU MAarHUTHOI'O ITOJIA IMMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibsl Jlopenna;

— CTPOUTH U OMHCHIBATh H300paKEHUE, CO3]aBAEMOE TNIOCKUM 3€PKaIOM, TOHKOU JTMH301;

— BBITMIOJHATH KCIIEPUMEHTHI M0 UCCIICOBAHUIO (DU3UYECKHX SIBICHUN M TIPOIECCOB, C
UCIIOJIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: TMpu 3ToM  (POpMyIHpPOBATH

npo0eMy/3amady ¥ TUIIOTE3Y YI4EOHOT0 IKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO



000pyI0BaHUs; IPOBOJUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI;

— OCYIIECTBIATh NPSMbIE M KOCBEHHBIE M3MEpPEHHs (U3NYECKUX BEIUYHMH; IPU ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M HCIONb30BaTh W3BECTHBIE METOIbI OLICHKU
MOTPEIIHOCTEN U3MEPEHUN;

— HCCIIeIOBaTh 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH C MCIOJIB30BAaHUEM IPSIMbIX
U3MEPEHUI: NpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJbTATHI IMOJY4YECHHON
3aBHCUMOCTH (PU3MUECKUX BEJIIMYMH B BUJIE TAOIUI] U TPAPHKOB, 1€1aTh BHIBOJBI IO PE3YJIbTaTaM
UCCIIEI0BaHMS;

— coOmoaTh npaBwiia 0€30IacHOr0 TpyAa IPU MPOBEAECHUHM MCCIEJOBAHUN B pamMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENIOBATEICKOM UM TMPOEKTHOW JAEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHHUS;

— pewarh pacy€THbIC 33Jayd C SIBHO 3aJaHHOW (DM3MYECKON MOJEeNbl0, HCHONb3Ys
¢du3nyeckre 3aKOHbl M NPUHIUIBI; HA OCHOBE aHa/lM3a YCJIOBMS 3a7a4ll BHIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKON BEIIMYHHEI,

— pelaTh Ka4yeCTBEHHbBIE 3a/1a4l: BBICTPAUBATh JIOTHYECKH HEIPOTUBOPEUUBYIO IIETIOUKY
paccyXIeHU ¢ OOpOoi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHUS;

— WCIIONIb30BaTh NPU PEIICHHH YYEOHBIX 337ad COBPEMEHHbIE HH()OPMAIIMOHHBIC
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH U TIPEICTABICHUS y4eOHOH W
HAYYHO-TIOMYJSAp-HON HMH(OpManuM, MOJYyYEeHHOM M3 pa3IMYHbIX HMCTOYHHMKOB; KPUTHUECKH
aHaAJIM3UPOBATh MOJIy4aeMylo HH(POPMALUIO;

— OOBSACHATh NPUHIMIBI JCUCTBUS MAIlMH, TPHOOPOB W TEXHUYECKUX YCTPOWCTB;
pa3nuyath ycIOBHS UX O€30MaCHOTO MCIIOJIB30BAHMS B TOBCETHEBHOM JKU3HHU;

— MPUBOAMTH MPUMEPHI BKJIaZia POCCUICKUX U 3apyOeKHbBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BsACHEHHE MPOLIECCOB OKPYKAIOILIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

— JWCIIOJIb30BaTh TEOPETHYECKHE 3HAHWUA 1O (U3MKE B TOBCEIHEBHOW JKU3HU LIS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3/I0POBbsI U COOIIOICHNS HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpere;

— paboTaTh B TpyHNIE C BBHIMOJHEHHEM pPa3IMYHBIX COLHMAJIBHBIX pOJIEH, MIaHMPOBATH
paboTy TpyMIbI, PalMOHAIBFHO PACHPEIEIATh OOS3aHHOCTH W TUIAHHPOBATH JICATEIHHOCTH B
HECTAaHJAPTHBIX CUTYAIHsX, aJleKBAaTHO OIEHWBATH BKJAJ KaXKIIOTO W3 YYAaCTHHUKOB TPYIIBI B

pemiCHUC paCCManHBaCMOﬁ HpOGJ’ICMBI.

TEMATUYECKUM MJIAH
10 KJIACC
Ne HaumenoBanue Ko.imyecTBo 1acoB DJieKTpoHHBIE (HU(ppOBHIE)

n/n Pa3nesnoB U TeM Bceero | KouTpoabuble MpakTn o0pa3oBaTre/ibHbIE pecypchl




NPOrpaMmsbl

padoTsbl YyecKkue
padoTHhI

Paznes 1. PU3UKA U METO/Jbl HAYYHOTI'O ITIO3HAHUSA

dusuka 1 METOIbI

Bubnuoreka IJOK
https://lesson.academy-

I HayHHOro 2 0 0 content.myschool.edu.ru/03/10
MO3HAHUS
Wroro no pasgeny 2
Pazgen 2. MEXAHUKA
Butnuoreka IIOK
2.1 Kunematnka 5 1 | https://lesson.academy-
content.myschool.edu.ru/03/10
Butmmoreka IIOK
2.2 JuHamuka 7 0 2 https://lesson.academy-
content.myschool.edu.ru/03/10
3aKoHBI Bubnuorexa IIOK
23 COXpaHEeHHUS B 6 1 1 https://lesson.academy-
MEXaHHUKE content.myschool.edu.ru/03/10
Wroro no pasgeny 18

Pazgen 3. MOJIEKYJIAPHAS @3N

KA 1 TEPMOJUHAMUMKA

OCHOBBI Bubnmoreka IIOK
3] MOJICKYJISIPHO- 9 0 1 https://lesson.academy-
' KHMHETUYECKOM content.myschool.edu.ru/03/10
TEOPHUHU
OCHOBEI Bubnmoreka IIOK
3.2 TeOMOTHHAMIKIL 10 1 0 https://lesson.academy-
PMOA content.myschool.edu.ru/03/10
ArperaTHble bubnuoreka [JOK
33 COCTOSIHUS 6 0 0 https://lesson.academy-
’ BEIIECTBA. content.myschool.edu.ru/03/10
DazoBble Mepexopl
Utoro mo pazneny 25
Paznea 4. JJJEKTPOANHAMUKA
bubnuoreka I[IOK
4.1 OnexTpocTaTHKa 10 0 0 https://lesson.academy-
content.myschool.edu.ru/03/10
IlocTosHHBIH Bubnmoreka IIOK
IIEKTPUYECKUI https://lesson.academy-
4.2 TOK. 13 1 2 content.myschool.edu.ru/03/10
Toxu B pa3IM4HbIX
cpenax
Wroro no pazgeny 23
OBUIEE KOJIMYECTBO
YACOB 110 68 5 7
IMTPOI'PAMME
11 KJIACC
Ne HauMeHoBaHHe KoJsm4ecTBo 4yacoB
DJieKTpoHHbIEe (I (ppoBHIE)
n/n pa3zesioB M TeM IIpakTnuec
Bcero KourposabHbie o0pa3oBaTrejibHbIE pecypchl
NpOrpaMmsbl KHe
padoThI
padoThI
Paznen 4. 9JIEKTPOJAUHAMUKA
MarnuTHOe noie. Bubnmoteka LIOK https://lesson.academy-
4.1 OneKTpOMarHuTHast 11 1 2 content.myschool.edu.ru/03/11
VH Ty KLU
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Wroro no pazneny

1|

Pa3gen S. KOJIEBAHUSA U BOJIHBI

Mexaandeckue u

Bbubmoreka IIOK https://lesson.academy-

5.1 31EeKTPOMarHUTHbIE 9 content.myschool.edu.ru/03/11
KonebaHus
Mexanuueckue u bubnmoreka ITOK https://lesson.academy-
5.2 3JIeKTPOMarHUTHEIE 5 content.myschool.edu.ru/03/11
BOJIHBI
Ontuka Bbubnuoteka L{OK https://lesson.academy-
53 10 content.myschool.edu.ru/03/11
Hroro no pasneny 24

Pazzen 6. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJBLHOCTH

6.1

Ocuosrl CTO

bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/03/11

Wroro no pazneny

4

Paspesn 7. KBAHTOBAS OPU3UKA

SLEMEHTLL bubmunoreka [LIOK
7.1 KBAHTOBOM OIITHK 6 https://lesson.academy-
content.myschool.edu.ru/03/11
bubnmoreka IJOK
7.2 | Crpoenue atoma 4 https://lesson.academy-
content.myschool.edu.ru/03/11
bubnmoreka IJOK
7.3 | ATomHOe aapO 6 https://lesson.academy-
content.myschool.edu.ru/03/11
Wroro no pazneny 16

Paspes 8. JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKU

butmmoreka [IOK

]1 OIEeMEHTHI ] https://lesson.academy-
" | actpodusuk content.myschool.edu.ru/03/11
Wroro no pazneny 8

OBOBIIAIOIHIEE ITOBTOPEHHME

Cucremaruzanus u
000011IEHHE

butmmoreka [IOK
https://lesson.academy-

MaTepuaia Kypca > content.myschool.edu.ru/03/11
(07637097

Wroro no pazneny 5

OBIIEE KOJIMYECTBO

YACOB 1O

[MPOIr'PAMME 68
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