Brmmucka uz OOII COO,
YTBEPKICHHOU IIPUKA30M
MOY Tonmaesckas B(c)II
ot 23.08.2023 Ne 60-o11

Pabouas nporpamma
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[TosicHuTenbHAs 3amKCKa.

115.5.1. Ilporpamma 1o ¢u3uke 0a30BOrO0 YpOBHS HA YpOBHE CpEAHETO OOIIEro
oOpa3oBanus pazpaboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMN K pe3ysbTaTaM OCBOCHUS
OCHOBHOI1 oOpa3zoBarensHOU mporpammsl, npencraBieHHbx B DI'OC COO, a takxke ¢ yuéTom
denepanbHOil paboueil TporpamMMbl BOCIUTAaHHS M KOHLEMIMHM TPENOAaBaHUs Yy4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHum3anusx Poccuiickoin ~ dDenepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

115.5.2. Conepkanue mnporpaMmbl 10 (U3MKE HANpaBiIeHO Ha (OPMHPOBAHHE
€CTECTBEHHO-HAYYHOH KapTHUHBI Mupa oOydaromuxcs 10—11 kimaccoB npu 00ydeHUU ux HU3HKE
Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESTEIBHOCTHOTO monaxoxa. IIporpamma mo ¢usuke
cootBercTBYyeT TpeboBanusM PI'OC COO k miIaHMpPyeMbIM JIMYHOCTHBIM, IPEIAMETHBIM U
METaIlpeIMETHBIM pPe3yibTaTaM OOyUYeHHs, a TaKKe€ YYHTHIBAET HEOOXOTUMOCTh peaH3alliu
MEXIPEAMETHBIX CBS3€H (DU3WKU C €CTCCTBCHHO-HAYYHBIMU YYEOHBIMH IpeaMeramMu. B Helt
OTIPEICIIAIOTCS OCHOBHBIC LI€TM M3Y4eHUsS (PU3MKHU Ha YPOBHE cpefHero odiiero odpa3zoBaHuS,
IUTAHUpYEMbIE pPe3yJbTaThl OCBOCHHUA Kypca (U3MKU: JUYHOCTHBIC, METalpeIMeTHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

115.5.3. IIporpamma 1o ¢pu3uKe BKIFOYACT:

[Tmanupyemble pe3ynbTaThl OCBOCHHS Kypca (HU3UKK Ha 0a30BOM YPOBHE, B TOM YHCIE
IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

Conepsxanne yuebHoro npeamera «dusukay mo rogam o0yueHHUs;

115.5.4. IlporpamMMma 1o (pu3KMKe MOXKET OBITH MCIIOIB30BaHA YYUTEISIMUA KaK OCHOBA IS
cocTaBlieHUs cBoux padouux mporpamm. [Ipu pa3paborke pabodeil mporpaMMbl B TEMaTHUECKOM
TUTAHUPOBAHUHM JTOJIKHBI OBITH YUTEHBI BO3MOKHOCTH MCIOIB30BAHUS dJIEKTPOHHBIX (IIM(POBBIX)
00pa3oBaTeNbHBIX  PECYpCOB,  SBISIIOMIMXCA  y4eOHO-METOJWYECKUMH  MaTepualaMu
(MynbTUMEIUNHBIE TPOTPAMMBI, JIIEKTPOHHbIE YYEOHMKHM U 3aJa4HHUKH, DIEKTPOHHBIE
OuONMMOTEeKH, BUPTyalbHbIE J1a0OpaTOPUU, WIPOBbIE MPOTPAMMBbI, KOJIEKUUU MH(PPOBBIX
00pa30BaTeNbHBIX PECYPCOB), PEATU3YIOIIUMHU JUJAKTUYECKHNE BO3MOXXHOCTH UH(POPMAIIMOHHO-
KOMMYHHKAIIIOHHBIX TE€XHOJIOTHH, COJIep>)KaHNE KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00
00pa3zoBaHuH.

115.5.5. [lporpaMmma 10 (U3KMK TPEAOCTABIAECT BO3MOXHOCTH ISl  peaTH3aluu
pa3IMYHBIX METOJIMYECKUX IMOAXOJO0B K OpraHu3anudud oOydeHus (U3MKe TpPH YCIOBHH
COXpaHEeHHUs 00s13aTENIbHOM YacTH COAepKaHUsI Kypca.

115.5.6. ®usnka Kak Hayka 0 Haubosee OOIIMX 3aKOHAX MPUPObI, BBICTYIAs B KAUECTBE
yueOHOro TpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CHCTEMYy 3HaHUU 00
okpyxkarwmiem wmupe. LIKompHBI Kypc (QU3HKH — CHUCTEMOOOPA3yIOUIUN UIsI €CTeCTBEHHO-
HAyYHBIX y4eOHBIX MPEIMETOB, MOCKOJIBbKY (PU3UUYECKHE 3aKOHBI Jie)KaT B OCHOBE IMPOLIECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouosormeit, ¢usndeckoil reorpadueii W acCTPOHOMHUEH.
Hcnonp30BaHne U aKTUBHOE MPUMEHEHHE (QHU3WYECKUX 3HAHHUM OIpenesseT XapakTtep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe dHEPreTUKH, TPAHCIOpTa, OCBOCHHUS KOCMOCA,
MOJTyYEHUsI HOBBIX MaTEepPHANIOB C 33/IaHHBIMH CBOMCTBaMH U Apyrux. M3yuenue pusuku BHOCUT
OCHOBHOH BKIIaJ B (hopMHpOBaHHE €CTECTBEHHO-HAYYHOW KApTUHBI MHpa OOydYaromuxcs, B
dbopMupoOBaHUE YMEHUI IPUMEHSATh HAYYHBIN METO/]I MO3HAHUS NP BHIMOTHEHUH UMH Y4eOHBIX
HICCIIENOBAHUMN.

115.5.7. B ocHOBY Kypca (pU3UKHU AJi1 YPOBHS CpeAHEro oo1iero oOpa3oBaHUs MOJI0KEH
psiA uaeH, KOTopble MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €70 MOCTPOCHHUS.

Nnes uenoctHocT. B COOTBETCTBUU C HEW KYypC SIBISETCS JJOTMYECKU 3aBEPIIEHHBIM, OH



COJEPKUT MaTepuall U3 BCEX Pa3lesioB (PM3UKHU, BKIKOYAET KAaK BOIPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Wnes renepanmzauuu. B cooTBercTBUM ¢ Heil marepuan Kypca (U3MKA OO0BeAMHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce siBisiercss (JOpMUpPOBAHHME IMPEICTABICHHNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Wnes  rymanutapusanuu. Peanmsanus  uaen  OpednonaraeT  UMCHOJIb30BAHUE
FYMaHUTApHOIO MOTEHLMaNna (PU3MYECKOH HAyKH, OCMBICICHHE CBS3U DPa3BUTHUA (DU3UKH C
pa3BUTHEM OOIIECTBA, a TaKXKe C MHPOBO33PEHUYECKHMH, HPABCTBEHHBIMU M 3KOJIOIMYECKHUMHU
npoOeMamu.

Wnes mnpuknannoii HampasieHHOCTH. Kypc ¢u3umku mnpeamonaraer 3HaKOMCTBO C
MIUPOKUM KPYrOM TEXHHYECKMX M TEXHOJOTMYECKHX MPHIIOKEHHH HM3yYEHHBIX TEOpUil U
3aKOHOB.

Wnes skonorusanuu peanusyeTcsi MOCPEACTBOM BBEACHMSI AJIEMEHTOB COJEP)KAHUA,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHus Mpo0IeM palMOHaIbHOTO IPUPOJIONIONIBL30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

115.5.8. CtepkHeBbIMH dlIeMEHTaMH Kypca (U3MKM Ha YpOBHE CpEIHEro oOIIero
o0Opa3oBaHus SBISAIOTCS (u3NYeckue Teopuu ((POpMHpPOBAHUE TMPEICTABICHUH O CTPYKType
NOCTpOeHHUS (U3NYECKON TeopuH, poiM (QyHJIaMEHTAJIbHBIX 3aKOHOB M IPHUHIUIIOB B
COBPEMEHHBIX TPEJICTABICHUSAX O MPUPOJE, TPAHHUIAX NMPHUMEHUMOCTH TEOPHM, JJISI ONMUCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUI U TIPOIIECCOB).

115.5.9. CuctemMHO-AEATENFHOCTHBIN TOAXO0J B Kypce (QHU3UMKH peanu3yercs MpexkIe
BCEro 3a CYET OpraHM3aLUU HKCIEPUMEHTAIBbHON JesTenbHOCTH olOyvaromuxcs. s 6azoBoro
YPOBHS Kypca (U3MKM — 3TO HCMOJb30BAHUE CHUCTEMBI (POHTAJIBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U J1TAaOOpAaTOPHBIX PabOT, KOTOpbIE B mporpamme o (u3nKe OObEIUHEHBI B
OOImMHA CIHUCOK YYEHMYECKHX MpaKTHUECKUX padoT. BeigeneHue B yKa3aHHOM IepedHe
7a00paTOPHBIX PabOT, MPOBOJAUMBIX JJISI KOHTPOJIS M OIEHKH, OCYIIECTBIISICTCS YYaCTHHUKAMHU
00pa30BaTeNbHOTO MpoIecca UCXO0I U3 0COOEHHOCTEN IMIaHMPOBAHUS M OCHAIIEHUs KaOuHeTa
¢uzuku. [lpm sToM obOecrieunBaeTcsi OBIAJACHHE OOYYAIOIIMMUCS YMEHUSIMH IPOBOIUTH
KOCBEHHBIC HM3MEpPEHUs, UCCIECIOBAaHHUS 3aBUCHUMOCTEH (H3UYECKHUX BEIHMYMH W TOCTAaHOBKY
OTIBITOB 10 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

115.5.10. Pemenne pacy€THBIX M KauyeCTBEHHBIX 337a4 C 3aJaHHOM (U3UYECKOi
MO/JIEJNIBIO, MO3BOJISIONIEE MPUMEHATh M3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK W3 OJHOTO
paszena Kypca, TaKk M MHTETPUPYS 3HAHMA U3 pas3HbIX paszenoB. (s KauyecTBEHHBIX 3ajad
NPUOPUTETOM SIBIISIIOTCSL 33aJaHWs Ha OOBSCHEHWE TMPOTEKaHWs (U3WYECKUX SIBICHUH U
MPOIIECCOB B OKPY’KAIOIICH >KM3HU, TpeOyrome BbIOOpa (PU3MUECKOW MOJENH IS CUTYaIluu
PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

115.5.11. B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k mMaTepHaTbHO-TEXHUIECKOMY
oOecrieyeHno y4yeOHOro mporecca 0a30BBI ypOBEeHb Kypca (M3MKH HAa YPOBHE CpEIHEro
oOrmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOro KaOuHeTa (DM3MKHU WIH B
YCIIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAY4YHOTO IMKiIa. Hanmnuue B
KabuHeTe PU3MKU HEOOXOAMMOTO J1JAOOPaTOPHOT0 0OOPYAOBAHUS [l BHIIOTHEHUS YKa3aHHBIX B
nporpaMMe TI0 (U3MKE YUYCHHUYECKUX MPAKTUYECKHX pabdOT ®  JEeMOHCTPAIIHOHHOTO
000pyI0BaHUs 0053aTEIHHO.

115.5.12. lemoHcTpanmoHHOe  00OpymoBaHUE (OPMHUPYETCS B  COOTBETCTBHH  C
OPUHIUIIOM MHHHMMAIbHOM JOCTaTOYHOCTH M OOECHEYMBACT MOCTAHOBKY IEPEUUCIIEHHBIX B



nporpaMme mo (U3MKe KIIIOUEBBIX NEMOHCTpAlMi IS MCCIEAOBaHUS HM3Y4aeMbIX SBICHUN U
IPOIIECCOB, SMITMPUYECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

115.5.13. JlaGopatopHoe o00OpynOBaHHME s YYCHHYECKHX MPAKTHYECKUX paboT
dopmupyeTcss B BHIE TEMaTHYECKHMX KOMILICKTOB M 00OecneumBacTcs B pacdyére OIHOTO
KOMILJIEKTa Ha JBYX oOydarommxcs. TeMaTHuecKue KOMIUIEKTHI JJabopaTopHOro 000pyI0BaHUS
JOJKHBI OBITh TIOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJb30BAaHUHM AHAJIOTOBBIX M IHU(PPOBBIX
npuOOPOB, a TAK)KEe KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJI€ IU(DPOBBIX Ja00paTOPU.

115.5.14. OcHOBHBIMU TESIMU U3Y4YCHUS (DU3UKU B 00IIIEM 00pa30BaHUU SIBIISFOTCS:

dopMupoBaHUE HMHTEpeca M CTPEMIICHHS OOYyYalOIIUXCS K HAYYHOMY H3YYEHHIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

PazButue nmpencTaBleHMii O HAYYHOM ~METOAE IO3HAaHUS U (OPMHPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY)KAIOILIIM SIBJICHHSIM;

®opMHpOBaHNE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa M3yYeHHs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dopmupoBaHUE YMEHUN OOBSCHATH SBJICHHS C UCIOJIb30BaHUEM (DU3MUECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTEIbCTB;

dopMHUpoOBaHUE TPEICTABICHUNA O poNH (PU3UKU JUIS PA3BUTUS JIPYTHMX €CTECTBEHHBIX
HaYK, TEXHUKH U TEXHOJIOTHA.

115.5.15. JloctwkeHue 3TUX LieJed 00eCIeunBaeTCsl PEIICHUEM CIEAYIOIUX 3a/a4d B
npoliecce u3yueHus Kypca (PU3uKHu Ha YpOBHE CPETHEr0 00IIero 00pa3oBaHus:

[Tpuobperenue cucrembl 3HAHUKH 00 OOMMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKIIOYAs MEXaHUKY, MOJEKYISAPHYIO (PU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY
U DJIEMEHTHI aCTPODU3HKH;

dopMupOBaHHE YMEHUH TNPUMEHATh TEOPETHYECKUe 3HaHWUA Ui OOBSICHEHUS
(bu3nUecKux SIBIEHUH B MPHUPOJE M U NMPUHATHS NMPAKTUUECKUX PEIICHUH B MOBCETHEBHOMN
YKU3HU;

OcBoeHme CIOCOOOB pEHICHUS] pa3jMYHBIX 337ad C SBHO 33aJaHHON (U3NYIECKOM
MOJIENIBIO, 3a/la4, IOJIPa3yMEBAIOIINX CAMOCTOSITENIFHOE CO37aHne (DU3MYECKOW MOJIENH,
COOTBETCTBYIOLIEH YCIOBUAM 331a4H;

[Tonnmanue (QU3MUECKUX OCHOB W TPUHIMIIOB JCWCTBUS TEXHHUUYECKUX YCTPOWCTB M
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBnazieHHe MeTO/aMH CaMOCTOSITEIbHOIO IUIAHMPOBAHUS M IPOBEACHUS (U3UUECKUX
HKCIEPUMEHTOB, aHaJW3a M WHTepHpeTaluu HWHPOPMALUU, ONpPEIeNeHHs] JOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

Co3ganue ycnoBUM JJIsl pa3BUTUA YMEHUH MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUYECKOM
NeSITETTHHOCTH.

115.5.16. O6miee 9uciio 9acoB, peKOMEHOBAHHBIX JUIS M3ydeHus1 (U3uKU — 136 4acoB: B
10 kmacce — 68 gacoB (2 daca B Heneno), B 11 kiacce — 68 wacoB (2 4aca B HEZIETIO).

[Ipemiaraemelii B mporpamme o (Qu3Mke mepeueHb J1aOOpaTOPHBIX M MPAKTUYECKHX
paboT sIBIIETCS PEKOMEIOBAaHHBIM, YUUTEIb JIeNaeT BEIOOp MPOBEACHUS J1a00paTOpHbIX padoT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yYaromuXcsl.

115.5.17. Jliobass pabGouast mporpaMma JOJDKHA TIOJIHOCTBIO BKIIIOYaTh B cebs
coJiepKaHne TaHHOW TIPOTPaMMBI 10 (hH3HKe.

115.5.18. B oTaenpHBIX Ciydasx Kypc (GHU3WKHA 0a30BOTO YPOBHS MOXKET HM3Y4aThCs B
00béme 204 yaca 3a aBa roga oOydenus (3 u B Hememto B 10 m 11 kmaccax). B atom ciyuae
yBEJNIMYUBaETCs He MeHee YeM A0 20 4 pe3epBHOE BpeMsl, KOTOPOE MCIOIb3YEeTCsS yUYUTEIEeM st



M3YYEHHUS BOIPOCOB, TECHO CBSI3aHHBIX C BHIOpaHHBIM MpoQuiieM 0O0y4eHHUs, U YBEIUYUBACTCS
yueOHass Harpys3ka, OTBOJUMAas Ha M3Y4YCHHE MEXaHUKH, MOJICKYJIApHOH (GU3MKH U
AIIEKTPOAMHAMHUKY, 3a CYET paACIIMPEHHUs] 4ucia J1adopaTOpHBIX paboT HCCIeT0BATEIbCKOTO
XapakTepa U YpOKOB PELIEHUS KAYECTBEHHbIX U PACUETHBIX 3a/1a4.

115.6. Conepxanue o0yuenus B 10 xmacce.

115.6.1. Pa3nen 1. ®usuka 1 METOIbI HAYYHOTO TIO3HAHUS.

®uzuka — Hayka o npupoje. HayuHnble MeTonbl MO3HAHUS OKpyXaroumero mMupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Gpu3nyeckux sBiIeHUN U mporeccoB. Hayunsie runoressl. Ousznueckue
3aKOHBI U TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Porms m mecro ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOH HAy4YHOW KapTHHBI MHpA, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

JleMoHcTpanuu.

AmHanoroBblie ¥ IU(PPOBBIE U3MEPHUTENBHBIE IPUOOPHI, KOMITbIOTEPHBIE JATUHUKH.

115.6.2. Pa3znen 2. MexaHuka.

115.6.2.1. Tema 1. Kunemaruka

Mexannyeckoe aBukeHHe. OTHOCHUTEIBHOCTh MEXAaHMYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTb (CpelHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTeMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBMXKEHHE. ['paduKu 3aBUCUMOCTHU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe najzeHue. Y cKkopeHrne cBOOOTHOTO MaIeHusl.

KpuBonuneiinoe nBukeHue. [IBuKeHHME MaTEpHAIbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW II0 MOJYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEWHas CKOpocThb. llepumon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue ycTpoilcTBa W NPAKTUYECKOE MPUMEHEHHE: CIHIOMETp, JBH)KEHUE
CHaps1JI0B, LIETIHbIE U PEMEHHbIE TIEpeayn.

JleMoHcTpanum.

Monens cucTeMbl 0TCUETA, MIUTFOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

IIpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtonenue nBuxenus Tena, OpoIIeHHOro MO/ YTJI0M K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUs.

Hanparienue ckopocTy pu IBUKEHUU 110 OKPYKHOCTH.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LENIbIO OIPeIeIeHHs] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIIEHUS — MEXIAYy  NYTSIMHM, HIPONHIACHHBIMH  TEJIOM 32
MIOCJIEI0BATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU DPABHOYCKOPEHHOM JBW)XXEHHMH C
HavyaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBuKEHMS IIapUKa B BI3KON XKHUJIKOCTH.

N3ydenue nBuxenus Teaa, OpOIIEHHOIO TOPU30HTAIBHO.

115.6.2.2. Tema 2. JIlunamuka.

[Ipunnun otHocurensHOCTH [ammites. Ilepseiii 3axkoH Herorona. HHepumaneHbIe
CUCTEMBI OTCYETA.



Macca tena. Cwuna. Ilpunmun cynepno3unuu cuid. Btopoit 3akoH HproTroHa s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Buasl Tpenus (mokosi, ckoibxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuia TpeHus nokos. Koaddumuent tpenus. Cuaa conpoTUBIIEHUS
P ABUKEHUU TeJIa B KUJKOCTH WM rase.

[ToctynarensHoe U BpalareabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO Ocu BpaiieHus. Ilnedo cuibl. YcinoBust paBHOBecHs
TBEPAOTO TEIA.

TexHnyeckue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHHUE: IOAIINIIHUKN, IBM)KEHHE
MCKYCCTBEHHBIX CITyTHHKOB.

JleMoHcTpanuu.

SBneHue nHepuuu.

CpaBHeHME MacC B3aUMOJIEHCTBYIOLIUX TEl.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTB CHJIIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOJIBbEME U TTAJICHHUH.

CpaBHeHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Bunibl paBHOBECHS.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

W3yuenue nBmxeHus: OpycKa 1o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIUX B MPY)KMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycinoBuil paBHOBECUS TBEPIOTO TEJA, UMEIOIIETO OCh BPALICHUS.

115.6.2.3. Tema 3. 3aKOHBI COXpaHCHHSI B MEXaHHKE.

Nmnynbc MaTepuanbHON TOUKH (Tea), CHCTEMbl MaTepHalIbHBIX ToueK. IMIybc cuiel u
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGota cunbl. MOIIHOCTE CHITBI.

Kunernueckast sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MEHEHWU KUHETUYECKOM
JHEPIUH.

[TorennmaneHast »Heprusa. IloTeHumanbHas dSHeprus ynpyro AepopMHUpPOBaHHON
npyxuHbl. [loTeHnanbHas sHeprus Tenaa BOJU3H MOBEPXHOCTU 3eMITH.

[loTeHunanpHble U HEMOTEHIMANbHBIE CUJIBL. CBS3b PabOTHl HEMOTEHIMAIbHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHnueckue yCTpONHCTBA U IIPAKTUYECKOE NIPUMEHEHHE: BOAOMET, KONED, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

JleMoHcTpanuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE OBMKEHIE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHUHETUYECKYIO U 0OpaTHO.

YyeHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OTHI

N3ydyenne abCONIOTHO HEYHNPYroro yjaapa C IMOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX



MasTHUKOB.

HccnenoBanme cBsizu pabOTHl CHIIBI ¢ M3MCHCHHEM MEXaHMYECKOW JHEpPrHH Teia Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

115.6.3. Pa3nen 3. MonekynsipHas (pu3nKa U TEPMOAMHAMUKA.

115.6.3.1. Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPHUH.

OCHOBHBIE  TOJIOKEHUS  MOJIEKYJSPHO-KMHETUYECKOM TEOPUM U HUX  OIBITHOE
obocHoBanue. bpoyHoBckoe asmwxkenue. uddysus. Xapaktep IBUKEHUS U B3aUMOJCHCTBUS
YyacTUIl BenlecTBa. MoJienu CTpOSHHsI Ta30B, KHUAKOCTEH U TBEPIBIX Teld U 0ObSICHEHHUE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoamdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TernnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mopenb uneansHoro raza. OCHOBHOE ypaBHEHUE MOJICKYJIAPHO-KMHETHUECKOU TEOPUHU
uJeabHOrO ra3za. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeIHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B UacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHne U30IPOILIECCOB: N30TepMa,
n30Xxopa, nzodapa.

TexHUYEeCKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

JleMoHcTpanuu.

OnbITHI, JOKa3bIBAIONIME ITUCKPETHOE CTPOCHHE BemIecTBa, (oTorpaguu MoKy
OPraHUYEeCKUX COCTUHECHUM.

OmnpiTel 10 AU Py3Un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Mogens onbita IlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUA.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY AABJICHHS Ia3a HA CTEHKU COCY/a.

OMBITHL, WJUTFOCTPUPYIOLIHE YPABHEHUE COCTOSHUS UJ1€aTbHOTO Ta3a, H30IPOIIECCHI.

Y4eHnueckuit IKCIEPUMEHT, JIaDopaTOpHbIE PaOOTHI

Omnpenenenre Macchl BO3JyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE H3MepeHHil 00béMma
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXKly TapaMeTpaMH COCTOSIHUSL pa3peKEHHOIO rasa.

115.6.3.2. Tema 2. OCHOBBI TEPMOJUHAMHKH.

TepmoauHamMuueckass cuctemMa. BHYTpeHHSsl SHEPrusi TEPMOAMHAMUYECKON CUCTEMBI U
crocoObl e€ n3MeHeHus. KonmnyecTBo TeroThl U pabota. BHyTpeHHss 2HEprusi OJHOATOMHOTO
WJIealIbHOTO Ta3a. Buasl Temionepenayn: TeIIONPOBOIHOCTb, KOHBEKIIUS, U3Ty4CHHUE. Y AebHas
TEIIOEMKOCTH BeliecTBa. Komm4ecTBO TEMIOTHI MPU TEIUIONEpeiaye.

[Tonstne 06 ammabatHom mporecce. [lepBriii 3akoH TepMmoauHaMuku. [IpumeHeHme
MEePBOTO 3aKOHA TEPMOJAMHAMUKH K u3ompoieccaM. ['padudeckas narepmnperamus paboThI rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B IpUPOJIE.

TernnoBsie MamuHbl. [IpUHIUIIBL TEHCTBUS TEIUIOBBIX MamuH. [IpeodpazoBanus sHEpPruu
B TerioBbIx MammnHax. KoaddunueHnt monesnoro aevictBus TeruioBoil Mammael. [{ukn Kapho u
ero K03 GUIUEHT MOJIE3HOTO AEHCTBHSI. DKOIOTHYECKHE MPOOIEMBbI TETNIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHWE: JBUraTellb BHYTPEHHETO
Cropanusi, ObITOBON XOJOIUILHUK, KOHIUIIMOHED.

JleMoHcTpanum.

W3meHeHrne BHYTpEHHEH SHEpPruu Teja MpPU COBEPILIEHUU PabOThHI: BBUIET MPOOKU U3



OyTBUIKM TIOJ JEWCTBHEM C)KaTOro BO3/yXa, HarpeBaHwe 3¢upa B JIATYHHOW TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpAINsA).

W3meHeHne BHYTpeHHEN 3HEpTruu (TemMrepaTypsl) Tejla Ipy TEIUIonepeaaye.

OmnbIT 10 aqabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoil TypOHUHBI, ABUraTelNsi BHYTPEHHETO CrOPaHUsl, pEaKTHBHOT'O JIBUTATEIIS.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

N3Mepenne yienbHOM TEIIOEMKOCTH.

Tewma 3. ArperatHble cocTossHMS BenlecTBa. Ma3zoBble Nepexoabl.

[TapooOpa3zoBanne u KoHaeHcauusa. Mcmapenue wu kumneHue. AOCONMIOTHAs U
OTHOCHTEJIbHAS BIIAYKHOCTb BO3AyXa. HaceleHHbIi nap. YaenpHas TEIoTa napooOpa3oBaHuUs.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT JABJICHMUSL.

Teépmoe Ttenmo. Kpucrammmueckue u amopduble Tena. AHH3OTPONUS CBOWMCTB
kpuctayos. JKXuakue kpucramwisl. CoBpeMeHHble MaTepualibl. [lnaBieHne M Kpucramin3anus.
Y nenvHas TerioTa miaasienus. Cydonumarusi.

VYpaBHeHHEe TEIIOBOrO OanaHca.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: TUIPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMU  IMOJYYEHHS COBPEMEHHBIX MaTepuaioB, B TOM YHCIIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU.

JleMoHcTpanuu.

CBolicTBa HACBIIIEHHBIX [IAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmoienne HarpeBaHus ¥ MJIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.

JleMoHCTpanusi KpUCTAIIOB.

VYdeHnueckuit 3KCIeprUMEHT, 1a00paTOpHbIe paboThI

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

115.6.4. Pa3nen 4. DnexkTpoJuHAMHUKA.

115.6.4.1. Tema 1. DnekTpocTaTuka.

OnexTpuzauus Ted. OJEKTpUYecKHil 3apsn. JlBa BuAa 3JIEKTPUYECKHX 3apsi/ioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO0 3aps/a.

B3aumoneiictBue 3apspoB. 3akoH Kynona. TouedHbI  2JIEKTpUYECKUI  3apsii.
Onekrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuu
IEKTPUYECKUX MTOJIEN. JIMHNN HANPSKEHHOCTH 3JIEKTPUUECKOTO TOJIS.

PabGora cun anekrpoctaruyeckoro nmoiss. Ilorennuan. Pa3HoCTh NOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKkTpuueckas MpOHUIIAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IJIOCKOrO0 KOHJIEHCATOpa. JHEpPrus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuuyeckue ycTpoilcTBa M MPAKTHUYECKOE MPUMEHEHHUE: 3JIEKTPOCKON, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

JleMoHcTpanuu.

YCTpoUCTBO U NIPUHIUIL ACHUCTBUS JIIEKTPOMETPA.

B3anmopeiicTBre HaRIEKTPU30OBAHHBIX TET.

DNEeKTPUUIECKOE TI0JIC 3apSKCHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alUTa.



JIMBIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTU IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAM IUIACTHH,
paccTosIHUS MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

YdeHn4ecKkuil SKCIIEpPUMEHT, Ja0opaTopHbIe pabOThI

N3mepenue 31meKTpoEMKOCTH KOHIEHCATOPA.

115.6.4.2. Tema 2. [TocTOSTHHBIN 3JIEKTPUUYECKUNA TOK. TOKH B pa3IuYHBIX Cpe/iax.

DNeKTpUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOrO TOoKa. VICTOUHUKH TOKA.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspokenune. 3akon Oma i1 yyacTka LETH.

DneKTpuuecKoe COIIPOTHBIICHUE. VY nenbHoe COIPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyms—JIenia. MOIIHOCTE 3JEKTPHYECKOTO TOKA.

DNEeKTPOABUKYIIAasl CHJIa U BHYTPEHHEE CONPOTHUBICHUE MCTOYHUKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTO#) A1ekTpuueckoil nenu. KopoTkoe 3amMblkaHue.

DNeKTpOoHHAsT MPOBOAMMOCTh TBEPABIX METaUIOB. 3aBHCHUMOCTH CONPOTHUBIICHUS
METAJIJIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTb.

DnexTpuueckuid ToK B Bakyyme. CBOICTBa 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W NpPHUMECHAs IPOBOJUMOCTH IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DneKTpuuecKUid TOK B pacTBOpax U pacijiaBax 3JIEKTPOJMUTOB. DJIEKTPOJIUTUYECKAS
JUCCOLMAIUS. DIEKTPOIIU3.

OnekTpuueckuid TOK B razax. CamMOCTOSTENbHBII M HECaAMOCTOSTENbHBIN pasps.
Monnus. [Tnazma.

TexHuueckue yCTpoMCTBAa M NPAKTUYECKOE NPUMEHEHHE: aMIEpPMETpP, BOJIBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIH IHOJ, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

JleMoHcTpanum.

W3mepenue cuibl TOKa U HAIIPSIKEHUSL.

3aBUCHUMOCTh COTPOTHBICHUS NMIUHAPUYECKUX IPOBOJHUKOB OT MAJUHBI, IUIOMIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe mM3MepeHue AIEKTPOABMKYILEH cuibl. KOpOTKOE 3aMblKaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIIECHUSI.

3aBUCUMOCTh COIIPOTUBIIEHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOUMOCTD JUOJIA.

YdeHnueckuit 3KCIIepUMEHT, Ja00opaTopHbIe padOoThI

N3ydyeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

W3mepenue dIEKTPOABMKYIIEH CHJIBI HMCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COTPOTUBIICHUS.

Hab6mronenue snexrpomnunsa.

115.6.5. MexnpeaMeTHbIC CBSI3H.

Nzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OCYIMIECTBISETCS C YYETOM



COJICPXKATENBHBIX MEKIIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

MexnpeaMeTHbIE TOHSTHUS, CBA3aHHBIE C W3YYECHHEM METOJIOB HAYyYHOI'O IO3HAHMUS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3MUeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

MareMartuka: pelieHre CUCTEMbl YPaBHEHUH, TMHEHHas QyHKIMs, Tapadosa, runepoona,
uX rpauKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKITUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTeHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXIECTBO, BEKTOPhl MU HUX MPOEKIMH HAa OCH KOOPJMHAT,
CJI0’)KEHUE BEKTOPOB.

buonorus: MexaHnueckoe JBUKCHHUE B )KUBOU mipupoje, muddys3us, ocMoc, TeI000MeH
JKUBBIX OpraHU3MOB (BHJIbI TEIUIONEpPEAaun, TEIJIOBOE PABHOBECHE), FIECKTPUUYECKUE SIBJICHUS B
JKUBOM IPUPOJIE.

XUMHS: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, >KUAKOCTEH M Ta30B, DJIECKTPUYECKHUE
CBOMCTBA METAJJIOB, AJIEKTPOJUTUYECKAS TUCCOLIMAIIYSI, TajlbBaHUKA.

I'eorpacdus: BnaxxHOCTh BO3AyXa, BETPHI, 0apOMETpP, TEPMOMETD.

TexHonorus: npeodpa3oBaHue ABMKEHUN C UCIOIb30BAaHUEM MEXAHU3MOB, YUET TPEHUS
B TEXHUKE, MOJIIMITHUKUA, WUCIIOIH30BAaHUE 3aKOHA COXPAHEHHUs HUMITYJIhCa B TEXHUKE (pakera,
BOJIOMET W JIpyrue), JBUTATENb BHYTPEHHETO CrOpaHHs, IIapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TIOJYYSHHUs] COBPEMEHHBIX MAaTepUajoB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTUM,  DJIEKTPOCTATHYECKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
3JICKTPOOCBETHTEIIbHBIC TPUOOPHI, TAIbBAHUKA.

115.7. Conepxanue o0yuenus B 11 kmacce.

115.7.1. Pa3nen 4. DnexkTpoauHaMUKA.

115.7.1.1. Tema 3. MarauTHoe noJie. DIEKTPOMArHUTHAsT HHTYKITHSI.

IlocTrostHABIE MarHuTHL. B3amMoOaelCTBHE MHOCTOSHHBIX MarHHTOB. MarsuTtHoe IoJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
uHayKud. KapTtuHa muHui MarHUTHOW MHIYKIIUM TTOJISl TTIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oje mpoBOAHUKA ¢ TokoM. KapTuHa nWHUN WHIYKIIMM MarHUTHOTO TIOJIS
JUIMHHOTO NPSMOTr0 MPOBOJHHUKA M 3aMKHYTOTO KOJIBIEBOTO MPOBOJ-HUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoenicTBre NpoOBOJAHUKOB C TOKOM.

Cuna AMniepa, €€ MOJly/lb M HallpaBIICHUE.

Cuna JlopeHua, e€ Moaynb U HampaBlieHHE. [[BUKeHUE 3apsDKEHHOM YacTULBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBieHME HNEKTPOMArHUTHOM WHAYKOHMH. [IOTOK BEKTOpa MArHUTHOM WHIYKIIMU.
DIEKTPOABMKYILAS CHUJIA MHAYKIUU. 3aKOH 3JIEKTpOMarHuTHOW nHykunu dapanes.

BuxpeBoe snextpuyeckoe mosie. DNEKTPOJABIDKYIIAs CHJa WHIYKIIMA B TPOBOJIHHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJI€.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBJI€HNE CAMOUHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

Texaudeckue yCTpOWCTBA M MPAKTHYECKOE TMPUMEHEHHE: TOCTOSIHHBICE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIIN AJIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS M1E€Yb.

JleMoHcTpanum.



OnbIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMYYKa MAarHUTHBIM I10JIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJIS.

B3anmozeincTere JByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuibl JIopeHI1a Ha HOHBI JIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHMOCTD JIEKTPOJABHIKYIIEH CHUIIbI MHAYKLIIMH OT CKOPOCTH MU3MEHEHUsI MarHUTHOTO
IIOTOKA.

SIBiIeHNE CAMOMHIYKLIUH.

Y4eHHUECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC paOOTHI.

N3ydyeHre MarHUTHOTO TOJISl KaTyIIKU C TOKOM.

WccnepoBanue necTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnepoBanue sBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

115.7.2. Pa3znen 5. KosebGanus v BOJIHBL.

115.7.2.1. Tema 1. MexaHu4ecKue 1 AIEKTPOMArHUTHBIE KOJICOaHHUS.

Konebarenbnast cucrema. CBoOOgHBIE MexaHHuYeckue Kojebanuda. [‘apmonuueckue
konebanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPY TApMOHUYECKHUX KOJIEOaHUX.

Konebartenbubiit koHTYyp. CBOOOAHBIE AJIEKTPOMATHUTHBIE KONIEOAHHUS B HICATHHOM
KOJe0aTeIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHWYEeCKUMHU U DIEKTPOMAarHUTHBIMU
kosiebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs 3HEPrHHM B HJCabHOM KojeOaTeIbHOM
KOHTYPE.

IIpencraBnenue o 3aTyxarolmmx KoiebaHUsIX. BbIHYKeHHbIE MEXaHHMUECKUE KOJIeOaHuUs.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

[lepemennsblii Tok. CHHYCOUJANbHBIN MEpEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancpopmarop. IlpousBoactBo, nepegadya v MOTPEOJICHHE DJIEKTPUUECKOW SHEPTHH.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HH.

TexHnyeckue yCTpONCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DJJIEKTPUYECKHM 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

JleMoHcTpanum.

UccnenoBanme  mapameTpoB — KojeOaTelnbHOM  cucTeMbl  (MPYKUHHBIM WK
MaTeMaTUYeCKUN MasiTHUK).

Hab6mronenue 3aryxaronumx KojgeOaHuid.

HccnenoBanmne cBOWCTB BBIHYKICHHBIX KOJIeOaHUM.

Habmonenue pe3onanca.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUs.

OcmmorpaMMbl — (3aBUCHUMOCTH  CHJIBI TOKa M HANPSOKEHHWsT OT BpPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUMH.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKU WHIYKTUBHOCTU U
KOHJIEHCATOopA.

Mopenb TuHUN NEKTPOIIepEaauH.



Y4yeHnYeCKU IKCTICPUMEHT, JTaO0OpaTOPHBIE PAOOTHI

HccnenoBanue 3aBUCHMOCTH TEPHOA MaJIbIX KOJeOaHUI Tpy3a Ha HUTH OT JUIMHBI HUTH
U Macchl rpysa.

HccnenoBanne nepeMEHHOr0 TOKAa B ILENM M3 IOCJIEJOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

115.7.2.2. Tema 2. MexaHW4YEeCKUE U FJICKTPOMArHUTHBIE BOJIHBI.

Mexanuyeckue  BOJIHBI,  yCIIOBUA  pacnpoctpaHeHus.  [lepuon. CkopocTh
pacrnpocTpaHeHusl U JuiMHA BoJHBL llomepeunblie W mpoposibHble BoJHBL MHTepdepenuus u
T paKus MEXaHUYECKUX BOJIH.

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

ONEeKTPOMarHUTHHIE BOJHBI. Y CJIOBHS M3JIy4EHHUs JIEKTPOMArHUTHBIX BOJH. B3aumnas
opueHTanus BekTopoB E, B, V B anexkrpoMarautHoi BosiHe. CBONCTBA 2JIEKTPOMATrHUTHBIX BOJIH:
OTpaKeHHe, TMpeJlOMIeHHe, mojisipu3auus, Jaudpakuus, uHTepdepeHmus. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31MeKTPOMArHUTHBIX BOJH. [IpuMeHeHHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIBI paTuoCBs3U U TeleBUACHUS. Pagronokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIECH CPEeIbl.

TexHu4eckue ycTpoMCTBa M MPAKTHUECKOE MPUMEHEHHE: MY3bIKaJbHbIE UHCTPYMEHTHI,
yJIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

JlemoHcTpanuu.

OO6pazoBanue 1 pacpoCTpaHEHHUE MOMEPEYHBIX U MPOJIO0IbHBIX BOJH.

Konebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmoienne orpaskeHus U MpeoMICHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny U AUPpakiny MEXaHUIECKUX BOJH.

3BYKOBOM pE30HAHC.

Habntonenne cBsi3M T'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOM M 4YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB — 3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HHE, IPEIOMIIEHHE,
noJnsipu3anus, 1udpakuus, HHTephepeHIIns.

115.7.2.3. Tema 3. Ontuka.

I'eomerpuueckass ontuka. I[IpsMonuHeiiHOe pacnpocTpaHEHUWE CBETa B OJIHOPOJHOMN
cpene. JIyud ceera. ToueuHblli HICTOYHHUK CBETA.

Otpaxenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n300pakeHUH B IIOCKOM
3epKaie.

[Ipenomnenne cBera. 3akOHBI TPETOMJICHHS CBeTa. AOCONIOTHBIM IOKa3aTesb
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcus ceera. CloxHbIH cocTaB Oenoro cera. L[Ber.

CoOuparome u pacceuBaronive JuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHHE H
ONMTHYECKasl CHJIa TOHKON JUH3BL. [locTpoeHne n300pakeHNi B COOUPAIOIINX M PACCEUBAIOIINX
nuH3ax. @opMysa TOHKOM JIUH3bI. Y BEJIMYEHHE, 1aBAEMOE JTUH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas onrtuka. HMHrepdepenuus cBeta. KorepeHTHble HCTOYHUKHU. Y CJIOBUSA
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX



KOT'€pEHTHBIX UICTOYHHUKOB.

Hudpakmus cBera. JudpakuuoHHas pemeérka. YcioBue HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIPH MaICHUU MOHOXPOMATHYECKOTO CBeTa HA TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHudyeckue ycTpolicTBa M TPAKTHUECKOE NPHUMEHEHHWE: OYKH, Jiymna, ¢oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKOI, BOJIOKOHHAs ONTHKA, AUQpaKIMOHHAs
peéTka, moJIspous.

JleMoHcTpanum.

[IpsimonuHeiiHOe pacnpocTpaHeHue, OTpaKeHHe W IpesomieHue cBeTa. OnTuueckue
puOOpHI.

IlosnHOE BHYTpEeHHEE OTpakeHue. MoJenb cBeToBO1a.

HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Hab6mronenue narepdepeHIuy ceera.

Hab6mronenue qudpakiuum cBerta.

Habmronenue aucnepcuu cBera.

[TonydeHue cnekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tosrydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIMOHHON PEIIETKY.

HabmroneHnne monsipu3aiyu cBeTa.

YdeHn4ecKuil SKCIIEPUMEHT, 1a0opaTOpHbIe PabOTHI

N3mepenue nokaszatesns NpeJoMIICHUS CTEKIIA.

HccnenoBanme cBOWCTB N300paxKeHH B TUH3AX.

Habmronenue aucnepcuu cBera.

115.7.3. Paznen 6. OCHOBBI CHIEIIUAILHON T€OPUH OTHOCUTEIBHOCTH.

I'panunel mpuUMEHUMOCTH KIlaccCHueckoi MexaHuku. [locTynmaTel crenuaibHONW Teopuu
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTb MOMYJSI CKOPOCTH CBeTa B BakyyMme, NPUHIIHUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKpAIIEHUE JUTHHBI.

DHeprus U UMNYJIbC PEISTHBUCTCKOW YaCTHIIHI.

CBsI3b MacChl C SHEPTHUEH U UMITYJIbCOM PEIISITUBUCTCKOM YaCTHUIIBI. DHEPTHS MTOKOS.

115.7.4. Pa3nen 7. KBantoBas ¢usuka.

115.7.4.1. Tema 1. DneMeHTHI KBAaHTOBOW ONTHUKH

®oronsl. Popmyna [lnanka cBs3u sHepruu (HoToHA € €ro YaCTOTON. DHEPTUs U UMITYIBC
¢doroHa.

Otkpoitne u uccnenaoanue ¢orodpdexra. Omnbiter  A.I. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dportodrddekra.

JHaBnenne cBera. OnwiTe! [1.H. JIeGenena.

XnMuyeckoe IeHCTBHE CBETA.

TexHuyeckue yCTpOICTBA M MPaKTUYECKOE MpHUMEHEHHe: (HOTOIIEeMEHT, (OTOAATUHK,
coNHe4Has OaTapesi, CBETOUO/I.

JleMoHcTpanuu.

@013 eKT Ha YCTaHOBKE C IMHKOBOM IIIACTHHOM.

HccnenoBanmne 3akoHOB BHELTHETO (oTodPdeKTa.

Cseroano.

Conneunas 6arapes.

115.7.4.2. Tema 2. CtpoeHue aToma.



Mopens atoma Tomcona. OnbiTel Pezepdopaa mo paccesauto o -dactuil. [ImanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue u nornomenue GOTOHOB IpU MEPEXOAe aToMa C
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl crnekTpoB. CHekTp YpOBHEW 3HEpPrUM aroma
BOZIOpPOAA.

BousiHoBbIE cBOMcTBa yacTull. Bonubl ne bpoins. KoprnyckyisspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE U BBIHYKJIECHHOE U3IIyYCHHE.

TexHnyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIM aHaIu3
(criexkTpockoIt), 1a3ep, KBAaHTOBbIM KOMIIBIOTEP.

JleMoHcTpanum.

Monens onbita Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

YdeHuueckuil 3KCIepuMEHT, Ja0opaTOpHbIe padOoThI.

Hab6mronenue nuHeHyaToro CriekTpa.

115.7.4.3. Tema 3. ATomMHOE SpO.

OKCIIEpUMEHTBI,  [IOKa3bIBalOUIME  CJIOXHOCTb  CTpoeHus  sapa.  OTKpbiTHE
pamunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paguoakKTUBHOTO H3ITydeHHUS.
CgoiictBa anb(da-, 6eTa-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.

OTtkpeiTHEe TIpoTOHAa M HeWTpoHa. Hykimonnas monens snpa ['eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN Oera-pacman. ['amma-usnydenue. 3aKoH
paZMoaKTUBHOIO pacnaja.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.

SAnepHsle peakuuu. JleleHUe U CUHTES SEP.

Snepubiii peaktop. Tepmosinepubiii cunre3. IlpoGrembl M HEpCHEKTHBBI sAAEpHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto b1 Ha0JIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaIbHbIe B3auMoeicTBUs. EqUHCTBO (pr3nueckoil KapTUHbBI MHpa.

TexHnyeckue ycTpolcTBa M MPAaKTHUYECKOE NMPUMEHEHUE: JO3UMETp, kKamepa BuibcoHa,
SJIepHBIN peakTop, aToMHas bomoa.

JleMOHCTpanuu.

CuéTunK MOHU3UPYIOIUX YaCTHII.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

115.7.5. Pa3nen 8. DnemMeHTHI aCTPOHOMHH B aCTPODHU3HKH.

Otanbl  pa3BUTHS  acTpOHOMHH. [IpukiiamHOE W MHPOBO33PEHUYECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, ApKue 3BE31bI, IUTAHETHI, X BUIAUMOE JBHKEHHE.

Conneunas cucrema.

Connue. ConneuHass akTUBHOCTh. Mctounuk sHeprum ConHuma u 3BE34. 3BE3IBI, HUX
OCHOBHBIC XapaKTepHUCTUKH. JlparpaMma «CHEKTpajJbHbIA KJIAaCC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJE0BaTeIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3N TJIaBHOU
IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
IIPOUCXO0XKACHNN U 3Botonuu CoslHIA U 3BE311. DTaIbl KU3HU 3BE3 L.



Mueunsii [lyte — nHama [Manaktuka. Ilonoxxenue u nBmxenue ConHua B ['amakTuke.
Tunel ranakTuk. PaguoranakTuku v kBasapsl. UEpHBIE IbIPHI B IAPAX FAIAKTHUK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6na. PasOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe uzimyyeHue.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnsle npo0ieMbl aCTpPOHOMUH.

VY4yeHnnueckue HaOIIOIEHHS.

HabnroneHus HeBOOPYKEHHBIM I'JIa30M € UCIOJIb30BAHUEM KOMITBIOTEPHBIX IPUIO0KEHUH
JUIsL OIIpEJICNICHUS MOJIOKEHHsI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3BE3/1bl.

Habmronenus B reneckon Jlynsl, manet, Mieunoro [lytu.

115.7.6. O6o0bmaroiee moBTOpEeHUE.

Ponb ¢usuku W acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECCKOW, COIMAIBHOW W
THUYECKOW cdepax AeATeNIbHOCTH 4YelOBeKa, pOJib M MECTO (PU3MKM M acCTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
npecTaBiIeHuit 0 PU3MYECKON KapTUHE MUpa, MECTO (PM3UYECKOM KapTHHBI MUpa B 0OLIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

115.7.7. MexnpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCyIecTBIsETCS C YYETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Me:xnpeaMeTHbIE TOHATHS, CBA3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO IIO3HAHU:
SBJICHUE, Hay4HbIM (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpus, HaOIIOJIEeHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

MaremMaTHKa: peleHHe CUCTEMbl YpaBHEHHH, TPUTOHOMETpHUYECKHe (YHKIMHU: CHUHYC,
KOCHUHYC, TAaHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, ONPEIEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonorus: snexkrpuyeckue sBIEHUS B >KMBOM HpUpOJE, KojieOaTeabHbIE ABUKECHUS B
JKUBOM TIpUpoJie, ONTUYECKUE SIBIIEHUS B JKUBOM MpHUpOJE, NCHCTBUE pagualiil Ha >KUBBIE
OpraHu3MBl.

XUMUsS: CTPOGHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMUECKas CTPYKTypa TBEPABIX TEIl,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

I'eorpadus: MarHUTHBIE MOJIFOCA 3€MIIM, 3aJI€KM MarHUTHBIX pyZ, POTOCHEMKA 3eMHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

TexHonorus: TMHUY NIEKTPOIIepeay, TeHEPATOp MEPEMEHHOTO TOKA, JIEKTPOJIBUTaTElb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJJIOKOHHAs ONTHKA, COJIHEYHasl OaTapes.

115.8. Ilnanupyemsble pe3ynbTaThl OCBOSHHSI IPOrpaMMBbI 110 (PU3UKE HA YPOBHE CPETHETO
o011ero o0pa3oBaHus.

115.8.1. OcBoenne yuebHoro mnpenmera «®Pu3nMka» Ha YPOBHE CpeIHEro o0OIIero
oOpa3oBaHus (0a30BBI YPOBEHB) JOJKHO O0ECHEUUTh JTOCTUKEHUE CIEAYIOIIMX JTUYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

JIn4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro mpeamera «Puznka» JOKHBI OTpa)xarb
TOTOBHOCTb M CHOCOOHOCTH OOYYaroIUXCsl pyKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
MO3ULUEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTalUi, IO3UTHUBHBIX BHYTPEHHHX



yOeX/IeHUH, COOTBETCTBYIOIIMX TPAJUIUOHHBIM LEHHOCTSAM POCCHICKOro  OOIIecTBa,
paclIupeHHre KU3HEHHOI'O OIbITa U ONbITA ACSITEIBHOCTH B IPOLIECCE PEATM3ALNUN OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHHUSA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3MIMU OO0ydYarolerocs Kak aKTUBHOIO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBa;

MPUHATHE TPATUIMOHHBIX OOIIEYENIOBEYECKUX T'YMaHUCTHUECKUX M JEMOKPATHYECKHX
IIEHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO IESTeIbHOCTh B MHTEpEcax IPa)KAaHCKOro OOIIeCTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3alyy;

YMEHHE B3aMMOJEHCTBOBATh C COLMAIbHBIMU HMHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIMSAMEU ¥ Ha3HAYCHUEM;

TFOTOBHOCTh K T'yMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MTATPHOTU3MA;

LIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, IAOCTHKEHHSIM POCCHICKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CTIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3CTETHYECKOTO BOCITUTAHHUS:

ICTETUUYECKOE OTHOLLIEHUE K MUPY, BKJIKOYasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYLIETO
¢u3nveckoil Hayke;

5) TpyJ0BOTO BOCITUTAHHSI:

UHTEpPEC K pa3IuyHbIM cdepaM MpodeccHOHAIbHON MAEsTeNbHOCTH, B TOM 4YHUCIIE
CBSI3aHHBIM C (PU3UKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHIO U caMOO0Opa30BaHUIO B 00JacTH (PU3UKU Ha
HPOTSDKEHUH BCEH JKU3HU;

6) PKOJIOTUYECKOTO BOCIIUTAHUSL:

c(OPMHPOBAHHOCTh HKOJOTMUYECKOW KYJIBTYphl, OCO3HAHHE TJ00aJBHOIO XapakTepa
HKOJIOTHUECKUX MpobIIeMm;

IJJAHUPOBAHUE M OCYIIECTBICHHUE JCWCTBUM B OKPYKAIOIIEW Cpelle Ha OCHOBE 3HAHUS
1eJel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;

Pacmpenue ombiTa JESTENBHOCTH JKOJOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOLNXCS 3HAHUN 10 (pusmKe;

7) LEHHOCTH HAyYHOTO MO3HAHMUSL:

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTH (PU3NYECKON HAYKH;

OCO3HaHME [IEHHOCTHU HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IpoIiecce U3ydeHUs (HU3NKH
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATENbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

115.8.2. B mporiecce AOCTHKECHHS JTUIHOCTHBIX PE3yJbTATOB OCBOCHHS MPOTPAMMEI 10
bu3uKe s YpOBHS CpeAaHero oOmero oOpa3oBaHHs y OOYYalONMIUXCS COBEPIICHCTBYETCS
SMOIMOHATbHBINA UHTEIUIEKT, MIPEeANoIaralonfii copMiupoBaHHOCTD:



CaMOCO3HaHMS, BKIFOYAIOIIEr0 CIIOCOOHOCTh MOHMMATE CBOE SMOLIMOHAILHOE COCTOSIHHE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEeTyJIMPOBAHHSI, BKJIFOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHATHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHHE K JOCTIKEHUIO IIEJH U YCIIeXy,
ONTHUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, HCXO/ISI K3 CBOMX BO3MOXKHOCTEH;

AMITATUH, BKJIIOYAIOMIEH CIMOCOOHOCTh MOHHUMATh AMOIIMOHAIILHOE COCTOSHHE IPYTHX,
YYHUTBIBATh €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COILIMATILHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS C IPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL.

115.8.3. MeranpeaMeTHble  pe3yabTaTbl OCBOCHHSI MPOTPAMMBI  CPEIHEro  0OIIero
00pa30BaHUs 10JIKHBI OTPaXkarTh:

115.8.3.1. OBnasneHnue yHUBEpPCAIbHBIMU MO3HABATEIBHBIMU JCHCTBUAMMU:

1) 6a30BbIC JIOTHYECKHUE ACHCTBUS:

CaMOCTOSITENILHO (DOPMYIHPOBATh M aKTyaJM3HpPOBATh MPOOJIEeMy, paccMaTpuBarh €&
BCECTOPOHHE;

OTIPECIIATH 1SN JCATSILHOCTH, 33]]aBaTh MApaMETPhl M KPUTESPUH UX TOCTHXKCHUS,

BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PACCMATPUBAEMBIX (PUINICCKUX
SIBJICHUSX

pazpabareiBaTh IUIaH peHICHHWs MpoOJeMbl C  Y4ETOM  aHAM3a  HMMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B JESATEIbHOCTb, OLICHWBATh COOTBETCTBHE PE3YyJIbTATOB IICINISM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIUHUPOBATh W BBIONHATH pPabOTy B YCJIOBHUSX pPEaAlbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBITICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

2) 6a30BbIE UCCIIETOBATEIIbCKUE ACHCTBUSA:

BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIFOYCBBIMU TMOHITHSIMH H METOJaMU (pU3UUecKOin
HayKH;

BIIa/IETh HABBIKAMU Y4€OHO-HCCIIEIOBATENbCKOW U MPOSKTHOW JESTEIBHOCTH B 00JIacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIQJIETh BUJAMH JESATEIHHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEpIIpPEeTalllu,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CHUTYallUsX, B TOM YHCIC IPH
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISATh TPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJlM3MPOBATh 3a1ady, BBIJABUTATH
TUIOTe3y €€ pelIeHHs, HaXOJUTh AapTyMEHTHhI JUIS JI0Ka3aTelbCTBA CBOWMX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TMOJNyYEHHBIE B XOJE pEUICHHs 3aJadd pe3yNbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJ]a4d B 00Pa30BATEIbHOU AESITENHLHOCTH, B
TOM YHUCJIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIIECHUBATH IPUOOPETEHHBIHN OITBIT;,

YMETh NMePEHOCUTH 3HAHUS TI0 (PU3MKE B IPAKTHUECKYIO 00JIACTh KU3HEACITSILHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;



BBIIBUTATh HOBBIE UJI€U, IPEIaraTh OPUTHHAIbHBIE TIOJIXOIbI U PEILICHUS;

CTaBUTH MPOOIEMBI U 33]a49H, IOIMYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpOopMaIUei:

BIIQ/ICTh HABBIKAMU MONTY4YeHHS] MH(OOpMAUU (HU3UYECKOTO COACPIKAHUS U3 UCTOUYHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIPETALNIO UHPOPMALIMK PA3IMYHbIX BUJOB U (DOPM IMpEICTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJIb30BaTh CpeACTBa HH(GOPMALMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTUHA B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX 3a/ad C COOJIOJICHUEM
TpeOOBaHUI IPTOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEKECHHMSI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COACpKAHMS B pa3iIudHbIX (opmarax ¢ ydérom
Ha3Ha4YeHWs WHGOpPMAMM © IEJICBOM  ayAWTOPHH, BBIOUpAs ONTUMAIBHYIO  (OpMY
MPEJICTABICHUS U BU3YyATH3aIUH.

115.8.3.2. OBnasneHue yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMU ICUCTBUSMU:

1) obmenue:

OCYILIECTBISATH OOIICHHE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOU JNESTEIbHOCTH,

pacmo3HaBaTh MPEANMOCHUTKA KOH(M)IMKTHBIX CHTYAIMH U CMATYATh KOH(QIHKTHL;

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMECTHAsl €S TEIIbHOCTD:

MMOHUMATh U UCHIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOTHI;

BBIOMpATh TEMAaTHKY U METOJbl COBMECTHBIX NEHCTBHUI ¢ Y4€TOM OOIIMX MHTEPECOB, U
BO3MOKHOCTEHN Ka)KJI0T0 4jieHa KOJUIEKTUBA;

MPUHUMATh 1I€JIM COBMECTHOW [I€ATE€IbHOCTH, OpPraHU30BbIBATh M KOOPAUHUPOBATh
JEUCTBUA IO €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIPENENATh POJU C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OIICHUBATh KA4€CTBO CBOETO BKJIAJIa M KAXJAOT0 YYaCTHHUKA KOMAaH/bI B OOLITUN pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE MPOEKTHI, OICHUBATh WJEU C TO3WIIMKA HOBU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYHIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEAEHUE B Pa3IUYHbIX CHUTYalMsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

115.8.3.3. OBnageHune yHUBEpCAIbHBIMH PETYISATUBHBIMU J€HCTBUAMMU:

1) camoopranuzanus:

CaMOCTOSATENIbHO OCYIIECTBISITh TMO3HABATENBHYIO JEATEILHOCTh B 00JIACTH (UBHKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSATENIbHO COCTABJIAThH IUJIaH PEIICHUS PACYETHBIX W KAUueCTBEHHBIX 3aj1ay, TUIaH
BBITIOJTHEHHSI TMPAKTUYeCKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTCHHIA;

JIenaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATH MIPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMHUPOBAHWIO M TPOSBJICHHUIO JSPYIULNMH B 007acTH (DHU3UKH,



MTOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTEIbHBIN M KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;

BJIaJICTh HaBBIKAMH MTO3HABATEIBHOM peIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUU;

UCIOJIb30BaTh MPUEMBI peIeKCUU 7S OLIEHKH CUTYyallld, BEIOOpa BEPHOTO PELICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YJIbTAaTOB ACSITEIbHOCTH.

3) npunsTHE Ce0s U IPYTUX:

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JAPYTUX HA OMIUOKY.

115.8.4. IlpeameTHble pe3ynbTaThl OCBOCHHS MporpamMmbl 1o ¢usuke. B mpomecce
U3Yy4eHHUS Kypca Kypca pusuku 6azoBoro ypoBHs B 10 kinacce o0ydaromuics HayquTCs:

JEMOHCTPUPOBATh HAa MPUMEPAX POJIb U MeCTO (PU3UKU B (POPMHUPOBAHUHN COBPEMEHHOMN
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOU
JNeITEeIILHOCTH JIFOICH;

YUUTBHIBATh TPAHUIBI MPUMEHEHHS HM3YYCHHBIX (DU3MUECKHX MOJEJeH: MaTepuanbHas
TOYKa, MHEpLUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACATIbHBIA ra3, MOJEIU
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBINA AJIEKTPUUYECKUHN 3apsii MpPH peLIeHUU
buznyeckux 3auay;

pacrno3HaBaTh (u3MYECKUE sBIEHUS (IPOIECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBI)KEHHE, CBOOOJHOE TMajieHHe Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeucTBue Tei, anddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJ1aXx/1eHNH), TEIJIOBOE paBHOBECHE, HCIIApPEHUE, KOHIEH CAIUs, IIJIaBJIeHHE, KPUCTAJUIU3AI[Us,
KUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIINICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJECICTBHE 3aps/10B;

OIMCHIBATh MEXAaHUYECKOE JIBUKEHHE, UCTONb3Yys (pU3MUecKre BETUYMHBL: KOOPAWHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHUjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMaJbHAs HSHEpPrus, MexaHudeckas padoTa, MeXaHHUYeCKass MOULIHOCTb;, MpHU
ONMCAHWM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003Ha4YeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEJIUYUHAMU;

ONKCHIBATh H3YYEHHBIE TEIUIOBbIE CBOMCTBA TeJl M TEIJIOBBIE SBJICHMS, HCIOIb3Ys
¢u3nueckue BENWYMHBL: JIaBJICHHWE Tasza, TeMIleparypa, CpelHss KHUHETHYecKash DSHEeprus
XAOTUYECKOTO JIBWJKEHUSI MOJIEKYJ, CPEIHEKBaJIpaTHUYHAasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasa, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JBUTATENS; IPU OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUECKHIT CMBICI UCIIOJIb3yEeMbIX BETUYHH,
uX O00O3HAYEHWS M EAUHHIIBI, HAXOAWUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYI (U3UUYECKYIO
BEJIMYMHY C APYTUMHU BETUUUHAM;

OIHCHIBAaTh M3yYEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUECKHE SBICHUS
(mpotiecchbl), UCHONB3YS (U3NYECKUE BEIUYUHBL: AJNEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOEe IOJe,



HANpsDKEHHOCTh  IIOJIA, IOTCHLIMAN, PA3HOCTh IMOTEHLMAJIOB; IPU ONUCAaHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUCHUS W EIHHUIIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

aHATM3UPOBATh (PU3MYECKUE MPOLECCHl U SBICHHS, MCIONB3YS (U3UUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarorenud, |, |l u |1l 3akonsr HbroTOHa, 3aK0oH coxpaHeHus
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS
BEUICCTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mpW 3TOM pas3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHLUIIBI JCHCTBUS MAaIlIWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyarh yCIOBHUS UX O€30M1aCHOTO UCIIOIb30BaHUS B IOBCEHEBHON KU3HU;

BBINOJIHATh HKCIEPUMEHTHI 110 MCCIEIOBAHUIO (PU3MYECKUX SBICHUH M IPOLIECCOB C
UCIOJIb30BAaHUEM MPSAMBIX, M KOCBEHHBIX H3MEpPEeHHUH, Npu 3TOM (OpPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTaHOBKY M3
IPEUI0KEHHOT0 000PYA0BaHUs, IPOBOAUTH ONBIT U (POPMYIUPOBATH BBIBOJIbI;

OCYIIECTBIISITh TPSIMBIE M KOCBEHHBIE HM3MEpPEHHS (DU3MYECKHX BEJIWYHMH, TPU 3TOM
BbIOMpaTh ONTUMAJbHBI CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

WCCIIEIOBATh 3aBUCHMOCTH MEXAYy (U3NYECKUMU BEIMYMHAMU C HCIOJIH30BAHUEM
OpSAMBIX H3MEPEHUH, IMpH S5TOM KOHCTPYUPOBaThb YCTAaHOBKY, (DUKCHpPOBaTh pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYHMH B BHJE TaONMIl U IpadMKOB, J1€J1aTh BBIBOAbI
10 pe3yJIbTaTaM MCCIIEN0BaHNUS;

coOnoaTh MpaBmiia OE30MaCHOro TpyJda HpU IMPOBEIACHHUU HCCIEAOBAaHHM B paMmKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeNI0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemate pacy€THbIE 3aJaud C SBHO 3aJlaHHOM (UM3MUYECKON MOJEbI0, HCIOJIb3Ys
¢u3nyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHallh3a yCJIOBUS 3a/1a4ll BHIOMPATh PU3NYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
HIPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (pr3MUecKoi BEIMUHHBI,

pelaTh KauyeCTBEHHBIE 3a/layM: BBICTpaMBaTh JIOTHUECKH HENPOTUBOPEUUBYIO LIETIOUYKY
pacCyXKIeHUH C HCHOJIb30BAHMEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH M (PU3MUECKUX
SIBIICHUI;

UCIIONIb30BaTh IMpPH pelIeHWHd Yy4eOHBIX 3a7ady COBpEeMEHHble HWH(OpMalHOHHbIE
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiIeHUs] ydeOHOU U
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaINIo;

MPUBOANUTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETUYECKHE 3HAaHUS N0 (U3MKe B TOBCEIHEBHOW JKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUS 3/10pPOBbs U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEJCHHS B OKpY KalolIei cpee;

paboTaTh B TpyIIE C BBIIOJHEHUEM Pa3JIMYHBIX COIMAJIbHBIX pPOJeH, IIaHUPOBATh
paboTy Tpynmbl, pallMOHAIBHO PACHpeNesTh O0S3aHHOCTH W IUIAHUPOBATh JEATENBHOCTh B
HECTAHJAPTHBIX CUTYyalUsX, OLCHMBATh BKJIAJ KaXIOTO M3 YYaCTHUKOB TIPYIIIBI B PEIICHUE



paccMaTpuBaeMOi TPOOIIEMBI.

115.8.5. IlpeameTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl 1Mo ¢usnuke. B mporecce
u3ydeHus Kypca Kypca ¢pusuku 6a30Boro ypoBHs B 11 kiiacce oOydaronuiics HayquTCs:

JEeMOHCTPHPOBATh Ha MPUMEpaxX posib U MecTO (PU3UKH B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHU COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOMU
NEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTHIBaTh TPAHULBI TMPUMEHEHHS] HW3YYEHHBIX (DU3MUECKUX MOJENeH: TOYECUHBIH
JNEKTPUYECKUN 3apsif, Jyd CBeTa, TOYEYHBIM MCTOYHHUK CBETa, fJEpHas MOJENb aroma,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelleHrnr GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBICHUS (TPOLIECCH) M OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY M KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTH, TEINIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHAYKLMS, JAEWCTBUE MAarHUTHOIO IOJIA Ha IPOBOAHMK C TOKOM M JBIXKYILIUICS 3apaf,
AIEKTPOMArHUTHBIE KOJIeOaHUsI M BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEeHUE CBETa, OTPAKEHHUE,
npenomiieHue, HHTepdepeHuus, audpakiuus W MOJApU3ALUS CBETa, JTUCHEPCUsi CBeTa,
dotoanekrpuueckuii 3¢pdexT (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U MICKYCCTBEHHAs PaInOaKTUBHOCTD;

OINMCHIBAaTh M3YyYEHHBIE CBOMCTBA BELIECTBA (IEKTPUUYECKUE, MAarHUTHbBIE, ONTHYECKHE,
AIIEKTPUYECKYIO MTPOBOAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIECHUS (IIPOLIECCHI),
UCTIONB3YSl (U3UYECKHUE BEIUYMHBL: DIIEKTPUUYSCKHHA 3apsi, CHja TOKa, DIEKTPUYECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuina Awmmepa, cuwia JlopeHla, MHIYKTUBHOCTH
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOr0 M MArHUTHOTO TMOJIeH, MEepUOJ W 4YacToTa KoieOaHui B
KoJIeOaTebHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOLECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHME€ M ONTHYeCKas CWia JIMH3bI, MPU ONHCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, UX O0003HAu€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;

ONKCHIBATh HM3yUEHHBIE KBAHTOBBIC SBJICHMUS M TMPOLECCHI, HCHOJB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, MEpPUOJ TNoJypacmajia, SHEPIrHsl CBSI3U aTOMHBIX SJ€p, NPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUN CMBICI MCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAUCHHS H
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMUYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaYeHUE (PU3MUECKON BEITUYHHBI;

aHAJM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBICHMS, UCHOJIb3Yysd (PU3MUECKHE 3aKOHBI U
OpUHLMIBL: 3akoH OMa, 3aKOHBI TIOCJENOBAaTENILHOIO U MAPAIENBHOTO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH SJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPaHEHHUsI CBETA, 3aKOHBI OTPa)KEHUs CBETa, 3aKOHBI MPETOMIICHUS
CcBeTa, ypaBHeHHME OWHImTeHHa 11 Qororddexra, 3aKOH COXpaHEHUS DIHEPTUH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTrO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI'0 4Mciia, MOCTyJaThl bopa, 3aKOH paJMOaKTUBHOIO pacmnajna, IpHU ITOM pPa3iIvyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BbIPA)KEHUE W YCIIOBHS (TpaHUIIBL,
00JacTv) MPUMEHUMOCTH,

OTIpe/IeNIsATh HANpaBiIeHHE BEKTOpa MHAYKIMU MArHUTHOTO TOJISl MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOMUTH U OMHUCHIBATh N300pakeHNe, CO3/1aBaeMO€ IIIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITIOJIHATh AKCIEPUMEHTHI MO HCCIENOBAaHUIO (DU3MUECKHUX SIBICHUI M IPOLIECCOB C



UCIIOJIb30BAaHUEM  TMPSIMBIX, M KOCBEHHBIX M3MEPEHUH: TMpu STOM  (POPMYIHpPOBAThH
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILIECTBIATh TPSIMbIE M KOCBEHHBIC HM3MEpEHUs (PU3MUECKUX BEIMYUH, HPU ITOM
BBIOMpPATh ONTHMAJBHBIM CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH  (U3MYECKMX BEJIMYMH C HCIOJB30BAaHUEM IPSMBIX
U3MEpPEHUIl: MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh PE3YNbTAaThl MOJYy4YECHHOU
3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHAe TaOnul u TpaduKOB, JelaTb BBIBOJABI IO
pe3yJbTaTaM UCCIEOBAHUS;

coOmogaTh mpaBwiia OE30MacHOrO Tpyda MpPHU TMPOBEICHUM HCCICAOBAHUM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEICKOM UM IMPOEKTHOM JEATEIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U IAOOPAaTOPHOTO 000PYAOBaHUS;

pemiate pacy€THbIE 3aJaud C SBHO 3aJlaHHOM (DU3MUYECKON MOJENbIO, HCIOJNb3Ys
dbuznyeckue 3aKOHBI ¥ MPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3NUECKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI M (OpPMYIbl, HEOOXOAUMbIe sl e€ pelieHus,
MIPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3NUECKON BETHMUNHBI,

pemaTh KaueCTBEHHBIC 33aJaud: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUYHBYIO IIETIOUKY
pacCy)KIeHHl C HCIOIb30BaHMEM H3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH W (PH3UUECKUX
SIBIICHHI;

WCTOJB30BAaTh TPU pEIICHHH YYeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAMU W MPEICTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSICHATH MPUHLUMBI JCWCTBUS MAIMH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pas3nyaTth yCiaoBUsA UX O€30MaCHOTO UCIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

MPUBOANTH NPUMEPHI BKJIAJ]a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAaYKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTIOJB30BAaTh TEOPETUYECKHE 3HaHUS TO (U3MKEe B TIOBCEIHEBHOW JKU3HU IS
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3/I0pOBbsI U COOJIOZICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paboTaTe B TpyINIe C BHIIOJIHEHUEM pa3IMYHbIX COLHUAIBHBIX pOJeH, MIaHUPOBATh
palboTy Trpynmbl, palMOHAIBHO PACHPENENATh OOS3aHHOCTH U IUIAHMPOBAThH JEATEIBHOCTH B
HECTAaHJAPTHBIX CHUTYyallUsAX, OLEHHBATh BKJIAJ KaXJIOr0 M3 YYaCTHHUKOB TIPYMIbI B pELICHHE
paccMaTpuBaeMoi IPOOIEMBI.
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