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HOACHUTEJBHASA 3ATINCKA

Pa6ouas nporpamma no ¢pusuke Ha NPoPUILHOM YPOBHE CpEIHETO 00111ero 00pa3oBaHUs COCTAaBIIEHA
B cooTBeTCcTBUU ¢ DenepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM CPEIHErO
obmero oOpazoBanmsi» (IIpukaz Munnpocsemenus Poccun ot 17.05.2012 N 413) u ¢ yuerom
@denepanbHOll  00pa3oBaTENbHON  MporpaMMmbl  cpeaHero  obmiero  obpazoBanus  (IIpukas
Mumnnpocsemnienusi Poccun ot 18.05.2023 Ne 371) u Ilonoxxenust o paboueit mporpamme MBOY
«Kapmnoropckas CLL Nel18».

KonuuecTBo yacos:

[Tporpamma paccuurana Ha 340 yacoB: B 10 kiacce — 170 yacoB (5 uacoB B Hezednto), B 11 kimacce —
170 gacoB (5 4acoB B HEJIEITIO)

[Iporpamma mo ¢u3uke Ha ypOBHE cpeaHero obmero oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE
MOJIOKEHUH W TPeOOBAaHMN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHOW MPOTPAMMBL,
npencrasineHHbx B PI'OC COO, a Taxxke ¢ yuérom deaepanbHoi paboueil mporpaMMbl BOCITUTAHUS
u Konuenuu npenogaBanus yuebHoro npeamera «®duznka» B 00pa3oBaTeNbHBIX OpraHU3aLUAX
Poccuiickoii @enepannu, peaan3yonMx OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBI.

[Iporpamma mno ¢usuke ompezaenseT o0sf3aTelbHOE MPEIMETHOE COJIep)KaHUE, YCTaHABIIMBAET
PEKOMEHAYEMYIO IOCIIEI0BATEIFHOCTh U3YYCHHU TEM U pa3fesioB y4yeOHOro mpeaMera ¢ y4éTom
MEXIIPEIMETHBIX M BHYTPUIPEAMETHBIX CBfA3€H, JOrMKM y4yeOHOro mpolecca, BO3PACTHBIX
ocobeHHocTeill oOyuatomuxcs. [Iporpamma no ¢pusuke AaéT NpeAcTaBICHUE O LENAX, CONEPKAHUH,
oOmiel cTpaTerny OOy4YeHHWs, BOCIUTAHUS WU PA3BUTHSA OOYYAIOIIMXCS CpPEICTBAMHU y4eOHOTO
npenmMera «Pu3nka» Ha yriayOJaéHHOM ypOBHE.

N3yuenne kypca ¢(usuku  yruyOnEHHOTO  YpOBHS — TO3BOJSET  peajM30BaTh  3a/adyd
npodecCUOHATBFHON OpUEHTALMU, HAIMPABJICHO HA CO3/aHUE YCJIOBUH I TMPOSBICHUS CBOUX
MHTEJUIEKTYaJbHBIX U TBOPUECKUX CHOCOOHOCTEH KaXAbIM 0Oy4YaromMUMCs, KOTOpbIE HEOOXOAUMBI
JUI TIPOJIOJDKEHUS] 00pa30BaHUs B OpraHU3alMsaX Npo(hecCHOHAIHBOI0 00pa30BaHUs 110 PA3IUYHBIM
(U3UKO-TEXHUIECKUM M HHKEHEPHBIM CIEIUATEHOCTSIM.

B mporpamme mo ¢usuke onpenesnsioTcs IUIaHUPYEMbIE Pe3ylIbTaThl OCBOCHHS Kypca (PH3UKH Ha
YPOBHE CpeAHEro oomero oOpa3oBaHMA: JUYHOCTHBIC, METalpeIMETHbIC, INpeAMETHbIEe (Ha
yrinyonéHHom ypoBHe). HaydHo-mMeToqonormueckoil ocHOBOW sl pa3pabOTKU TpeOOBaHMM K
JUYHOCTHBIM, METallpeIMETHBIM M IPEAMETHBIM pe3yiabTaTaM OOy4YarolIMXCsl, OCBOMBIIUX
nporpaMmy 1o (u3MKe Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs Ha YriyOJEHHOM YpPOBHE,
SIBIISICTCSI CUCTEMHO-/IESITEIbHOCTHBIM MOIXO/.

[Tporpamma 1o ¢pu3nKe BKIOYAET:

IUITAHUPYEMbIE pPEe3yJbTaThl OCBOEHMs Kypca (DU3MKM Ha YIriyOJIEHHOM YpOBHE, B TOM YHUCIIE
IpeIMETHBIE Pe3YyIbTaThI MO TOJaM O0yUYeHHUS;

cojiepkanne yuaeOHoro mpeaMera «Pu3nkay 1o rojgamM o0ydeHUS;

TeMaTU4YeCcKoe TNIAHUPOBAHKE TI0 T0J1aM O0y4eHUsI.

[IporpammMa 1o ¢u3uke UMeET NPUMEPHBIA XapaKTep U MOXKET OBbITh HUCIOJIb30BAHA YUUTEISIMU
(U3UKHU 17151 COCTABICHUS CBOMX pabOYMX MTPOrpamMM.



[Iporpamma 1o ¢u3MKe He CKOBBIBAET TBOPYECKYIO WHUIMATHBY YUMTENEH U TNPEAOCTaBIseT
BO3MOXHOCTH ISl pEaTM3aliU PA3IMYHBIX METOAMYECKUX MOIX00B K MPENOoJaBaHui0 (pU3UKH Ha
yrayOJIEHHOM YPOBHE MPH YCIOBUU COXPAHEHHS 0053aTEIBHON YaCcTH COJepKaHUs Kypca.

®du3nKa Kak Hayka 0 Hanbolee 001uX 3aKoHaX MPUPOIBI, BEICTYIIAs B KAYECTBE yUeOHOTO MpeaMeTa
B IIIKOJIC, BHOCHUT CYIIIECTBCHHBI BKJIAJ] B CHUCTEMY 3HaHUN 00 okpyxkaromem mupe. [IkonpHbIiA
Kypc QU3UKHU - CUCTEMOOOPA3YIOLIHii 11 €CTECTBEHHO-HAYUHBIX YU€OHBIX MPEIMETOB, IIOCKOIbKY
(¢u3HYecKre 3aKOHBI JIE)KAT B OCHOBE IPOIIECCOB W SIBJICHHM, M3ydaeMbIX XUMUEH, OUOJIOTHEH,
buznueckoil reorpadueit u actpoHoMmuei. Vcrnonb3oBaHue U aKTUBHOE MPUMEHEHHE (DU3MUECKHUX
3HAaHUW ONpENEeNHI0O XapakTep M OypHOe pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJIOTUH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IMOJYYEHUS HOBBIX MaTEpPHAIOB C 3aJlaHHBIMU
cBoiicTBamu. M3ydyenne pu3nku BHOCUT OCHOBHOHM BKJIAA B (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa oOydaromerocs, B GOpMHUpPOBaHHE YMEHHUN MPUMEHSITh HAYYHBI METOJ| TIO3HAHUS
IIPH BBITIOJTHEHUH UMHU Y4eOHBIX HCCIIETOBAHUN.

B ocHOBY kypca ¢pu3nKH Ha ypoBHE CpeHEro o0miero o0pa3oBaHus MOJIOKEH PAJl UIeH, KOTOpbIe
MO>KHO PacCMaTpUBaTh KaK IPUHIUIIBI €70 MOCTPOCHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISIETCA JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepwall U3 BCEX pa3fesioB (U3UKH, BKIIOYAET KAaK BOMPOCHI KIACCUYECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBHHM C HeW MmaTepuan Kypca (U3HKH OOBEOUHEH BOKPYT
busndeckux Teopuid. Begynmm B kypce siBisieTcst GOPMUPOBAHKE TIPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mpeanosiaraeéT MCHOIb30BAHUE TyMaHUTapHOIO
noTeHnuana (pu3ndeckor HayKu, OCMBICIICHUE CBSI3M Pa3BUTHUS (PU3UKH C pa3BUTUEM OOIECTBA, a
TaK)Ke C MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMHU M SKOJIOTMUYECKUMHU ITPOOIeMaMH.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusuku yriayOon€HHOTO YPOBHS TMpeAIoiaracT
3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHMUYECKUX U TEXHOJIOTHYECKUX MPUIOKEHUN H3YUCHHBIX
TEOpHii ¥ 3aKoHOB. [Ipu 3TOM paccMaTpuBalOTCs Ha YpOBHE OOLIMX MPEICTaBICHUI 1 COBPEMEHHBIE
TEXHUYECKUE YCTPONCTBA, U TEXHOJOTHUH.

Hoea 3xkonozuzayuu peannsyercsi NIOCPEICTBOM BBEJICHUS JIEMEHTOB COAECP/KAaHUs, TOCBAILIEHHBIX
HKOJIOTMYECKUM IMpo0JieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Ppa3BUTHEM TEXHUKH U
TEXHOJIOTHH, a Takke OOCYKACHUS TMpoOJIeM palMOHAIBHOTO IPHPOJOINONB30BAHUA |
HKOJIOTHYECKOM Oe30MacHOCTH.

OcBoeHne cojepKaHUs TPOrpaMMbl MO (U3HKE JAOKHO OBITh TOCTPOEGHO Ha MPUHIUIAX
CHUCTEMHO-/ICSITeIbHOCTHOTO nonaxoaa. Jns ¢hu3uku peanuzanus 3TUX NPUHLIUIOB Oa3upyeTcs: Ha
WCIIOJIb30BAaHUU CaMOCTOSITEIBHOIO SKCIIEPUMEHTa KaK IIOCTOSIHHO JIEeHCTBYIOIIEro (akTropa
yuebHoro mnporecca. J{ist yriry0iaEHHOTro ypOBHS - 3TO CUCTEMa CaMOCTOSITETIHHOTO YUEHHUECKOTO
OKCIIEPUMEHTA, BKIIOYAIONIETO (PpOHTATbHBIE YYCHHUYECKHE OMBITHI TPH HW3YYCHUU HOBOTO
MaTepuana, 1abopaTopHbie pabOThl M pabOTHl MpakTUKyma. [Ipu 3TOM BO3MOXKHBI JBa Crocoba
peanuzanuu GU3NYECKOro MPaKTUKyMa. B mepBoMm cirydae mpakTUKyM MPOBOJIUTCS MO0 B KoHIe 10
u 11 kmaccoB, 1100 MOCJIE MEPBOTO U BTOPOTO MOJYTrOAHM B KaXXIOM U3 3THX KjaccoB. Bropoi
crnoco0 - 3TO MHTerpauusi paboOT MPaKTUKymMa B CHCTEMY JIaOOpaTOpHBIX paboT, KOTOphIE
MPOBOJSITCS B Mporecce u3ydeHus pasnena (temel). Ilpu »ToM monm paboTamu mpakTUKyMma
MMOHUMAETCS CaMOCTOATENIbHOE HCCIIEA0BAaHUE, KOTOPOE MPOBOAUTCS 10 PYKOBOACTBY CBEPHYTOIO,
0000mEHHOTO BHa 6€3 MOoMaroBoi HHCTPYKITUH.



B mporpamme mo ¢usmke cucTeMa YYEHHYECKOTO SKCIEPHMEHTa, Ja0OpaTOPHBIX padoT U
NpaKTUKyMa TPEACTaBICHA €AMHBIM TepedHeM. BrIOOp TeMaTHUKU Ui 3TUX BHIOB YYCHHMYECKHX
NPaKTUYECKUX pabOT OCYLIECTBISETCS y4YacTHUKAMHU 00pa30BaTENBHOrO Ipoliecca UCXONIsd U3
0COOEHHOCTEHl MOYpOYHOrO IUIAHUPOBAHMS M OCHAIleHus kaOuHera ¢u3uku. Ilpu sToM
oOecrieuynBaeTcsi OBJIaJiIeHUE OOYYaIOIIUMUCS YMEHHUSIMH MPOBOAUTH HpPSIMble M KOCBEHHBIE
U3MEPEHUs, HCCIICAOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYHMH W ITOCTAHOBKY OIIBITOB IIO
IPOBEPKE MPEIIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHHE yIENseTCs pEIICHUIO pacuéTHBIX M KauyeCTBEHHBIX 3ajaad. IIpu sTom s
pacuéTHBIX 3aJa4 TMPUOPUTETOM SIBISIOTCS 3aJaud C SBHO 3aJaHHOW U HESIBHO 3a/JIaHHOMN
buznyeckoil MOJEINbI0, MO3BOJISIIONINE TPUMEHATh W3Y4YE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak U3
OJTHOTO paslena Kypca, TaKk W HHTETpUpPYSd NpPUMEHEHHE 3HAHMW W3 pasHbIX pasznenoB. s
Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/1aHUsl HAa 00BSICHEHHUE/TIPe/ICKa3aHue MPOTEKaHUs
¢u3nueckux SBJICHUH M TPOLECCOB B OKpPYXKAIOUICH >KW3HHU, TpeOyromre BbiOOpa (HhHU3HUECKOM
MOJIETIU JIJIsl CUTYalluH MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu PI'OC COO k maTepHaIBHO-TEXHUYECKOMY OOECIICUCHUIO
ydaeOHOro nporecca Kypc Gu3uku yriay0aéHHOTO YPOBHS Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus
JOJDKEH HM3ydaThCs B YCJOBHMAX HpPEIMETHOro KabuHera. B kabuHere (M3HMKH JOHKHO OBITH
Heo0xo1uMoe J1abopaTopHoe 000pyJOBaHUE JIJIs BHITIOJIHEHUS YKa3aHHBIX B IIporpamme 1o ¢usuke
YUEHUYECKUX OIBITOB, TAOOPaTOPHBIX paboOT M paboOT MpakTUKyMa, a TaKKe TEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpanmoHHOE 000pyIoBaHHE (POPMHUPYETCSI B COOTBETCTBHH C MPHHLIUIIOM MHHUMAIBHOM
JOCTATOYHOCTH U 00ECTIeUMBACT MMOCTAHOBKY MEPEYHCICHHBIX B IIpOrpamMme 1o (GU3MKe KIIFOYEeBBIX
JEMOHCTpAIlMil ANl MCCIENOBAaHUS M3YYaeMbIX SBICHHM M MPOLECCOB, SMIHUPUYECKUX H
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe oOopyaoBaHUE IS YYCHHUYECKUX TPAKTHUYECKUX padoT (GopMUpyeTCs B BHUIC
TEMAaTUYECKHMX KOMIUIEKTOB W oO0ecredymBaeTcsi B pacyére OJHOr0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTtuueckue KOMIUIEKTHI J1aOOpaTOpHOro OOOpPYAOBAaHUS JIOMKHBI OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJOTOBBIX M LU(MPOBBIX MPHOOPOB, a Takxke
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ HIU(POBBIX TaOOpaTOPHil.

OCHOBHBIMHU TIEJSIMU  M3Yy4YeHHUS (GU3UKA B 00meM O0Opa3oBaHWUU SBISAIOTCS: (HOPMHUPOBAHHE
UHTEpECa W CTpPEMJICHHs OOYYaloUMXCs K HAyYHOMY H3Y4YCHHIO MPUPOABI, pa3BUTHE UX
MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEJCTABICHUA O HAyYHOM METOJe€ MO3HaHUS M (HOPMUPOBAHHE HCCIIEA0BATENHCKOTO
OTHOIICHHUS K OKPY>KAIOLIUM SIBICHUSM;

(dbopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pPe3ylibTaTa M3YYEeHUS OCHOB CTPOSHHS MaTepUU M
(byHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;

¢dopmupoBaHre yMEHHH OOBSCHATH SBJICHUS C MCIOJIb30BAaHUEM (DU3MYECKUX 3HAHMNA M HAYUHBIX
JTIOKA3aTeNbCTB;

dbopMupoBaHUE TPENCTaBICHUH O POMM (PU3MKU AJIA Pa3BUTUS JIPYTUX ECTECTBEHHBIX HayK,
TEXHUKU M TEXHOJIOTHU;

pa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymeld npodeccCHOHATbHON IesATeNIbHOCTH,
CBSI3aHHBIX ¢ (PU3HKOIL, MOATOTOBKA K AaJbHEHUIIIEMY 00YUYE€HHUIO B 3TOM HalpaBJICHUH.
JlocTrxkeHne STUX Leieil obecrieuynBaeTcsl pelieHueM CIeAYIONINX 3a1ad B Mpolecce M3ydeHUs
Kypca (U3HKN HA YPOBHE CPEAHETO 00IIero 0opa3oBaHus:



MpUOOpETEHNE CHCTEMBbI 3HaHMM 00 OOMIMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TCOPHSIX,
BKJIIOYask MEXaHHUKY, MOJICKYISIPHYIO (PU3HKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY U JIEMEHTHI
acTpousuku;

dbopMHpoBaHHE YMEHHUI IPUMEHATh TEOPETUUECKHE 3HAHUS JIIsl 00BACHEHUS (PU3NYECKUX SIBICHUM
B IIPUPOJIE U JJISl IPUHATUS IPAKTUUECKUX PELICHUI B TOBCEIHEBHON KU3HU;

OCBOCHHE CITOCOOOB PEIICHUSI PA3JIMYHBIX 3aj[ad C SBHO 33JaHHON (PU3UYECKON MOIENbI0, 3a/1ad,
MOJPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3aHME (PU3UUECKON MOIENH, aJCKBATHOH YCIOBHSIM
3aJlau, B TOM YHCJIe 3a/1a4 HH)XEHEPHOT0 XapakTepa;

NOHMMaHHe (U3MUYECKHMX OCHOB U TMPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPENy;

OBJIQJICHWE METOJAAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHWS H  TPOBEIACHUS  (UINICCKUX
OKCIEPUMEHTOB, aHalM3a W MHTEPIpeTauu HH()OpPMAIUK, ONpPEaeIeHUs] JIOCTOBEPHOCTH
MOJIy4eHHOTO Pe3yibTaTa;

CO37aHMe YCJOBMHA i1 DPa3BUTHS YMEHHH MPOEKTHO-HCCIIENOBATENBCKON, TBOPYECKOM
JeSATeIbHOCTH;

pa3BuTHE UHTEpEca K cepaM MpoPecCHOHATIBHOMN JeATeTbHOCTH, CBI3aHHON ¢ (DU3UKOM.

B cootBerctBumn ¢ tpeboBanusmu POI'OC COO yrnyOn€HHBI ypOBEeHb HM3y4YeHHs Y4eOHOTO
npeamera «®du3nka» Ha ypOBHE CpPEAHEro oOLero oOpa3oBaHUs BBIOMpAETCS O0Y4arOIUMMCA,
IUTAHUPYIOIIMMHU  TIPOJOJDKEHHE O00pa3oBaHHsl MO CHEIHATBbHOCTAM  (PU3UKO-TEXHUYECKOTO
npous.

OOmee 9mMcI0 9acoB, PEKOMEHIOBAHHBIX U M3ydeHHs (U3MKU (YriayOJieHHBIH ypoBeHb) - 340
yacoB: B 10 kiacce - 170 gacoB (5 yacoB B Heneno), B 11 kiacce - 170 yacos (5 yacoB B HEJEINIO).
[IpennaraemMslii B mporpamme o (Gpu3nke nepeueHs 1a00paTOPHBIX U MPAKTUIECKUX PAOOT ABISETCS
PEKOMEH/I0BAaHHBIM, YYUTEIb JieIaeT BEIOOp MPOBEIEHUS J1a00paTOPHBIX pabOT U OIBITOB C YYETOM
WHIUBUTYTBHBIX OCOOEHHOCTEH 00yJarOIIMXCs.

B mporpamme mo ¢u3sMKe KakIoro Kiacca IpenaraeTcs pe3epB BPEMEHH, OTBOAMMBINA Ha
BApUaTHUBHYI0 YacTb IPOTPAMMBI,  COAEp)KaHUE KOTOpOil  (GopMHpYyeTcs  y4aCTHUKAMHU
oOpa3oBaTesnbHOTO mpolecca. Jlrobas padouas mporpamMma JOJKHA MOJHOCTHIO BKIIIOYATh B ceOs
coJiep>KaHNe JaHHOM MPOTrpaMMBbI Mo (pU3UKe.



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O TIPEJMETA

®OI'OC ycranaBnuBaeT TpeOOBAHUS K pe3yJbTaTaM OCBOSHUSI 00YJYAOITUMUCS TPOTPAaMM OCHOBHOTO
o01m1ero oOpa3oBaHus:

JINMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOTro mpeamera «PU3nKay N0KHBI OTpakaTh TOTOBHOCTh
U CHOCOOHOCTh OOydYaroluXcsi PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHONM BHYTPEHHEH MO3MUIMEH
JUYHOCTH, CHUCTEMOH IICHHOCTHBIX OpHEHTAIlMi, MO3UTUBHBIX BHYTPEHHHX YOCKICHHUH,
COOTBETCTBYIOLINX TPAJAULHUOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, pacIIUpeHHE XU3HEHHOTO
OTbITa W ONbITA JIEATEIHLHOCTH B MPOIECCE pealu3allid OCHOBHBIX HANpPaBJICHUN BOCIUTATEIIBHOM
NESITENIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxkaancKoro BOCIHTAHMS:

c(OPMHUPOBAHHOCTh TPAXKJAHCKOM MO3UIMHM OOydalomerocs Kak aKTUBHOIO M OTBETCTBEHHOT'O
YJIeHa POCCUHCKOro 00IIecTBa;

NPUHATHE TPATUIIUOHHBIX 00IIEUYeIOBEUeCKUX TYMAHUCTUYECKUX U IEMOKPATHUECKUX 1IEHHOCTEHH;

TOTOBHOCTH BECTH COBMECTHYIO JIESITEIFHOCTh B HHTEPECaxX Ipa)kIaHCKOTO 00IIEeCTBa, yUaCTBOBATh
B CaMOYIIPaBJICHIUH B 00pa30BaTEIbHON OPTaHU3aIlnH;

YMEHHUE B3aUMOJICHCTBOBATH C COIMAJIbHBIMA MHCTUTYTAMU B COOTBETCTBUH C UX (YHKUIUSAMH U
Ha3HAa4YCHHEM,;

TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKON e TEIbHOCTH;

2) NaTpHOTHYECKOIr0 BOCHUTAHHS:

c(OPMHPOBAHHOCTh POCCHMCKON TpakJaHCKOW WAEHTHYHOCTH, MAaTPUOTHU3MA; LIEHHOCTHOE
OTHOIIICHHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSIM POCCHUMCKHUX YYEHBIX B 001aCTH (DU3HUKU U
TEXHHKE;

3) MyXOBHO-HPaBCTBEHHOr0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHUS; CIIOCOOHOCTh OIICHUBATh
CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B I€ITEILHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYUBOTO OYAYIIETO;

4) scTeTHYECKOro BOCIIMTAHMS:

JCTETUYECKOE OTHOILIEHHE K MHpY, BKJIHOYas SCTETUKY HAY4YHOTO TBOPUYECTBA, IPHCYILETO
(bu3nueckoi HayKe;

5) TpymoBoro BocnuTanus:

UHTEpEeC K Pa3IM4YHbIM cepamM NpodecCHOHATbHON NEATENbHOCTH, B TOM YHWCIIE CBA3aHHBIM C
(U3MKOI U TEXHUKOU, YMEHHE COBEpIAaTh OCO3HAHHBIN BBIOOp Oynymieil npodeccuu u peaan3oBbIBaTh
CcOOCTBEHHBIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa3oBaHHI0O U caMooOpa3oBaHMIO B oOjacTu (U3MKK Ha
MIPOTSIKEHUH BCEU KU3HU;

6) 7K0/10rHYecKoro BOCHUTAHHUS:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMYECKOM  KYyJIbTYpbl, = OCO3HAHUE  IJIOOAJIBHOTO  XapakTepa
9KOJIOTHUECKUX MPoOIIeMm;

IJJAHUPOBAHUE W OCYUIECTBIICHUE JEWCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUA LEeH
YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA;



Pacmmpenue ompiTa JAEATENbHOCTH 3KOJIOIMYECKOW HANpaBIEHHOCTH Ha OCHOBE HMEIOIIUXCA
3HaHuil o usuke;

7) HEeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHS
¢bu3nveckoit HayKH;

OCO3HaHHE LIEHHOCTU HAy4YHOM JeATeJbHOCTH, TOTOBHOCTh B IHpolecce H3ydeHUs (U3MKU
OCYILECTBIISATh IPOEKTHYIO U UCCIIEI0BATEIbCKYIO AESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIE.
METANIPEMETHBIE PE3YJIbTATbBI
Ilo3naBaTenbHBIC YHHBepcaJbHbIe yueOHbIe NelicTBUs ba3oBblie lornyeckue neiicTBusA:

CaMOCTOSITENIbHO (hOPMYIMPOBATH M aKTyaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIpeNeNATh LN AEATEIbHOCTH, 33aBaTh MapaMeTpbl U KPUTEPUU UX JOCTHUIKEHUS; BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX (QU3NUECKUX SBICHUSIX;

pa3zpabarbiBaTh IUIaH pELIEHUS MpoOJeMbl C y4E€TOM aHalIM3a HMMEIOIIMXCS MaTepUalbHBIX U
HEMaTepPHAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJSIM, OLIEHUBATh
PHUCKH MOCIEACTBUH J1€ATEIIbHOCTH;

KOODJMHUPOBaTh W  BBIIOJNHATH pabOTy B  YCIOBUSAX pEaJbHOTO, BHUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBaATh KPEATMBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBrble uccienoBarejbCcKue NeHCTBUA:

BJIaJI€Th HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMU OHATUSAMHI U METOAAMHU (U3NYECKOIN HAyKH;

BJIaJIETh HaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKOM U MPOEKTHOM AEsTeNbHOCTH B 00jacTu (hU3MKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY METOJIOB pEIICHUs 3a7ad (pU3NIECKOTO
COJICpKaHUs, TIPUMEHEHUIO Pa3INYHBIX METOJIOB TO3HAHUS;

BJIAJETh BHJIAMH JEATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHMS, €ro MHTEepIpeTaluH,
IpeoOpa30BaHUI0 U MPUMEHEHHMIO B PA3IMUYHBIX y4eOHBIX CUTYyallUsiX, B TOM YHUCJIE NPHU CO3AAHUU
y4eOHBIX POEKTOB B 00J1acTH (PU3UKH;

BBISIBIISIT TIPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTYaJIM3UPOBATh 3a/ayy, BBIABUTATh THUIOTE3Y €&
pelleHHs, HaXOAUTh apryMEHThI Ul JI0Ka3aTelbCTBA CBOMX YTBEpXKIEHHM, 3a1aBaTh MapaMeTpbl U
KPUTEPHH PELICHMS;

aHAJIM3UPOBaTh MOJIyYEHHBIE B XOJ€ PELICHMs 3aladyd pe3ybTaTbl, KPUTHUECKU OLIEHUBATh HMX
JI0OCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBHUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4 B 00pA30BATENBHON ACSITEIHLHOCTH, B TOM YHUCIIE
MIPU U3y4EHHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CHTYyallUsM, OLIEHUBATh NPHOOPETEHHBIN OIBIT; yMETh NEPEHOCUTh 3HAHUS
1o GU3HMKe B MPAKTUUYECKYIO 00JIaCTh JKU3HEACATEIIHHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00JacTel; BBIABUTaTh HOBBIE HJIEH, IIPEIaraTh
OpPUTMHAJIBHBIC TIOJXO/bI U PELICHHS; CTAaBUTh MPOOJIEMBI U 33Ja4H, JOMYCKAIOIIUE albTepHATUBHBIC
pelIeHus.

PabGora ¢ undgopmaumeii:

BJIQJIETh HaBBIKAMHU TMOJTY4YCHHs HHOOPMAIUH (PU3UIECKOTO COJEPKAHHUS M3 MCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIbBHO OCYLIECTBJIATH IOWCK, aHajiu3, CHUCTEMATH3alUI0 U WHTEPHPETALHUIO
nHpOPMAIIUY PAa3TUYHBIX BUJIOB U ()OPM MpE/ICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh UH(OPMALIHH;



UCIOJb30BATh CPEJCTBA HH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pELICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3alMOHHBIX 3aJa4 C COOJIIoJIeHuEeM TpeboBaHUMN
SPrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, TUTUEHBI, pecypcocOepeskeHus, MPaBOBbIX U ATUUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpXKaHMA B pa3iMyHbIX (opMarax ¢ yuyéToOM Ha3zHAUYEHUS
uHpOpMAaIUY U LIEJIEBON ayIMTOPUH, BBIOUpasi ONTUMAIIbHYIO (POpMY NIPECTABICHHS U BU3yaIU3alUH.
KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBIATh OOIIEHHE Ha ypoKax (PU3MKM U BO BHE-YPOUHOH [€ATEIbHOCTH; PaclO3HABATh
MPEINOCHUTKN KOHPIIMKTHBIX CUTYallUi U CMATYATh KOH(DIUKTHI; pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO
TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON M WHANBUAYAIbHON pabOThI; BHIOMpPATH
TEMaTUKy U METOJIbI COBMECTHBIX JEUCTBUI C YUETOM OOIIMX MHTEPECOB, U BOZMOXKHOCTEH KakK10TO
YJIeHa KOJIJIEKTHBA;

MIPUHUMATD L€ COBMECTHOM 1€ATEIbHOCTH, OPTaHU30BbIBATh M KOOPAMHUPOBATDH JIEHCTBUS 1O €€
JOCTHKCHMIO: COCTABJIATh IUIAH JNEUCTBUM, paclpefensaTbh POId C Y4ETOM MHEHUH Y4YaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHON PaOOTHI;

OILICHMBATh KayeCTBO CBOETO BKJIAJa M KaXKIOTO YyYaCTHHUKAa KOMAaHJIbl B OOUIMH pe3yibTar MO
pa3zpaboTaHHBIM KPUTEPUSIM;

Ipeajaratb HOBBIE TPOEKTHI, OIEHUBAaTh HUAEH C MO3UIUM HOBU3HBI, OPHUTMHAIBHOCTH,
MIPaKTUYECKOW 3HAUUMOCTH;

OCYHIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE IOBEJCHUE B PA3JIMYHBIX CUTYalUSAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh HMHUITUATUBHBIM.

PeryjsiTuBHbIe YyHUBepcalbHbIe y4eOHbIe AeiicTBuA CaMoopranusanus:

CaMOCTOSITEIIFHO OCYIIECTBIISITh MO3HABATEIIBHYIO JIEATEIILHOCT B 007aCTH (PM3UKU M aCTPOHOMHH,
BBISIBIISITH MPOOJIEMBI, CTABUTH U (DOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEUICHUS PACUETHBIX U KAU€CTBEHHBIX 33/1a4, IUIAH BBIIIOJHEHUS
MPaKTUYEeCKOW pabOThl C Y4YETOM HMMEIOUIMXCA PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEeANOYTEHUH; 1aBaTh OLEHKY HOBBIM CUTYalIUsM;

pacmupATh paMKH y4eOHOro IpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHH; AenaTh 0CO3HAHHBIN
BbIOOp, ApPIyMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATH MIPUOOPETEHHBIN OTBIT;

crocoOCTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHHUIO 3PYAUIMH B 00JaCTH (PU3UKH, MOCTOSHHO
TOBBIIIATH CBOM 00pa30BaTEIBHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAJIBLHBIA HHTEICKT:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBHE
pEe3yIbTaTOB LIEIISAM;

BJIaJIETh HAaBBbIKAMU I103HABAaTEIbHON pPEQIIEKCUM KaK OCO3HAHUS COBEpLIAeMbIX JEWCTBUN U
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

WCTOJIB30BATh MPUEMBI peIIEKCHHN ISl OLECHKH CUTYAIH, BEIOOpA BEPHOTO PELICHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 0 UX CHUXKEHHIO; TPUHUMATh MOTHUBBI
W apryMeHThl JPYTUX MpU aHallM3€ Pe3yJbTaTOB AEATENBHOCTH, NMPUHUMATh ceOs, MOHUMas CBOU
HEJOCTaTKU U JIOCTOMHCTBA; NMPUHUMATh MOTHBBI M apryMEHThI JAPYTrUX NpPU aHAIU3E pPe3yJbTaToB
JeSITEeTLHOCTH; IPU3HABATh CBOE MPABO U MPABO JAPYTrUX Ha OMIMOKH.



B mporecce 1ocTHKEHUS TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTpaMMBbl IO (hU3HKE ISl YPOBHS
cpemHero odOmero odpa3oBaHUS y OOyYarOIIUXCS COBEPLICHCTBYETCS 9MOYUOHANbHBIL UHMELIEeKM,
IpeArnoaramuii ¢copMUPOBaHHOCTS!

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSHHE, BHJIETh
HaIpaBJICHUS Pa3BUTUSI COOCTBEHHOW AMOIIMOHAILHON Cdepbl, ObITh YBEpEHHBIM B ce0e;

CaMOpEryJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 32 CBOE
MOBE/ICHUE, CIIOCOOHOCTh aJIaNTUPOBATHCS K AMOIIMOHAIBHBIM M3MEHEHUSM U IMPOSBIATH TMOKOCTB,
OBITh OTKPHITEIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTPEMIICHHE K JTOCTHIKCHHUIO LIEIH U yCIEeXY, ONTHMHU3M,
WHHUIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOMS U3 CBOMX BO3MOXKHOCTEH;

IMIIATHH, BKJIIOYAIONIEH COCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATH
€ro0 MPY OCYIIECTBICHUHU OOIEHUS, CHOCOOHOCT K COUYBCTBHIO U COTIEPEIKHUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BHICTPANBATh OTHOWICHHUS C IPYTUMH JIFOABMH,
3a00TUTHCS, IPOSIBIIATH UHTEPEC U pa3peraTb KOHPIUKTHL.

INPEAMETHBIE PE3YJIbTATbBI

K xoHny obydenus B 10 kiacce mpeIMETHbIE pe3yJabTaThl Ha YIriIyOJIEHHOM YPOBHE JOJDKHBI
oTpaxxaTb C(HOPMUPOBAHHOCTH y 00YUaIOIINUXCSI YMEHUM:

MOHUMATh POJIb (PU3UKK B SKOHOMHUYECKOH, TEXHOJOTHUYECKOW, HKOJIIOTUYECKOH, COIUATBLHOU U
THYECKON cepax NesTeNTbHOCTH YeJI0BeKa, pojib U MeCTO (PU3UKU B COBPEMEHHOM Hay4YHOW KapTUHE
MUPAa, 3HAYCHHUE OMUCATENbHOM, CUCTEMAaTU3HUPYIOIIEH, 00BICHUTEIBHON U IPOrHOCTHYECKON (QYHKIIMI
(bu3n4ecKoi TEOPUU - MEXaHUKHU, MOJIEKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKH, POJIb (PU3UUECKON TEOPHH
B (DOPMUPOBAHHUY TPEACTABICHUN O (PU3NIESCKON KapTHHE MUPA;

pa3nuyaTh YCIOBHS TNPUMEHUMOCTH MoJeNeld (U3MUECKMX Tel W MPOIEeCcCOB  (SIBICHUIN):
MHepIHUallbHas cucTeMa OTcuéTa, abCOMOTHO TBEPAOE TEIO0, MaTepHaibHas TOYKA, PABHOYCKOPEHHOE
JIBIDKEHUE, CBOOOIHOE NajIeHue, aOCOMIIOTHO yrpyras fedopmarys, abCOIOTHO YIPYroe U abCOIIOTHO
HEYIPYroe CTOJKHOBEHHUs, MOJIEIIN T'a3a, )KUIKOCTU U TBEPAOTO (KPUCTAIUIMYECKOT0) Teja, UIeaIbHbIN
ra3, TOYE€YHBIN 3apsl, OJHOPOAHOE IIEKTPUIECKOE T10JIE;

pa3nuyath YCJIOBHUS (TpaHMIBL, OOJIACTH) TNPUMEHUMOCTH (U3MYECKHX 3aKOHOB, IOHUMATH
BceoOmMi xapakTep (yHIaMEHTAIbHBIX 3aKOHOB W OTPAaHWYEHHOCTh HCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBaTh U OOBSACHATH MEXAHUYECKUE IIPOLECCHl U SABICHMS, HCIOJIb3Yysl OCHOBHBIE
IOJIOXKEHHUS ¥ 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMXKEHHUS, POPMYIIbl KHHEMATUKHI
PaBHOYCKOPEHHOTO JBIKEHMA, MpeoOpazoBanus ['amuiies Ui CKOPOCTH U MEPEMELICHHs, 3aKOHbI
HproToHa, NpUHLKAII OTHOCUTENBHOCTH ['anuies, 3aK0H BCEMUPHOIO TATOTEHUS, 3aKOHBI COXPAaHEHUS
UMIIYJIbCa U MEXaHMUYECKOM SHEepruM, CBsA3b pabOThI CUJIBI C M3MEHEHHEM MEXaHMYECKOW 3HEpIuu,
yCIIOBUS paBHOBECHS TBEPJOTO Tela), IPU 3TOM UCIOIb30BaTh MaTEMaTHUECKOE BBHIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCJOBUS MPUMEHUMOCTH (PH3MUECKUX 3aKOHOB: NpeoOpazoBaHuii ['amumies, BTOPOro u
TPETBErO 3aKOHOB HbIOTOHA, 3aKOHOB COXPAaHEHUS HMMIYJIbCAa M MEXaHUYECKOM DJHEpPruH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBaTh M OOBSCHATH TEIUIOBBIE MPOLIECCHl U SBIEHUS, UCIIOIb3ys OCHOBHBIE MOJI0KEHUS
MKT wu 3akoHBI MOJEKYISIpHOW (U3UKH M TEPMOAMHAMHKHU (CBSI3b JaBJICHUS MIEATbHOIO ra3za co
CpeHEN KUHETUYECKOM JHEpruel TEIUIOBOIO JBHMKEHHsS M KOHIIEHTPALlMEW €ro MOJIEKYJ, CBS3b
TEMIIEpaTyphl BELIECTBA CO CPEAHEN KUHETUYECKON SHEPTUEN TEIUIOBOIO JBUYKEHHUS €0 YaCTHL, CBS3b
JABIICHUs MICAIBbHOIO ra3a C KOHLEHTpPALUEHd MOJIEKY]l M €ro TeMIIepaTypoi, YpaBHEHHE



MenpeneeBa-Knaneiipona, nepBblil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS! PHEPIHMM B TEIUIOBBIX
mporeccax), Mpu 3TOM HUCIHOJIb30BaTh MAaTeMAaTUYECKOE BBIPAKEHHE 3aKOHOB, YKAa3bIBaTh YCIOBHS
MPUMEHUMOCTH ypaBHeHUs1 MenpaeneeBa-KnaneiipoHa;

AQHAJIU3UPOBATh U OOBACHSTDH AIEKTPUUECKUE SIBJICHHUS, UCIIOJIb3Ysl OCHOBHBIE MOJOXKEHHUS U 3aKOHbI
NEKTPOAMHAMUKH (3aKOH COXPAHEHMs JIEKTPUYECKOro 3apsana, 3akoH KysoHa, mOTeHIManbHOCTh
AEKTPOCTATUYECKOTO TOJIsI, MPUHLMII CYNEPHO3ULUHN JJIEKTPUUECKUX IOJIEH, IPU ITOM yKa3bIBas
YCJIOBUSI IPUMEHUMOCTH 3akoHa KysnoHa, a Takyke MpakTUYEeCKU BaXKHbIE COOTHOLIEHHUA: 3aKOHBI OMa
JUTSl y4acTKa METH U JJIs1 3aMKHYTOM 3JIEKTPUUYECKOH 11emnu, 3akoH [[xoymsa-Jlenna, nmpasuina Kupxroda,
3axoHbl Dapazest 11 3JIEKTPOIN3a);

OIUCHIBATh (PU3MUYECKUE MPOIECCHl U SIBICHUS, UCIOJb3YysS BEIWYHHBI: MEPEMEIICHUE, CKOPOCTb,
YCKOPEHHE, UMIYJbC T€Jda U CUCTEMBI TE€J, CHUJIa, MOMEHT CWJIbl, JaBJICHUE, OTCHLUAJIbHAS SHEPIus,
KHMHETUYECKasi dHEepPrus, MeXaHW4yecKasi SHeprus, padoTa CHIIbI, IEHTPOCTPEMUTEILHOE YCKOPEHHE,
cuia TSKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHsI, MOIIHOCTh, SHEPIUsl B3aUMOJACHCTBUSA Tella ¢ 3eMIIEN
BOJIN3M €€ TIOBEPXHOCTH, SHEPTHUS YIIPYro ehopMaIiy MPyKUHBI, KOJINIECTBO TETUIOTHI, a0COMIOTHAS
TemIepaTypa Tena, paboTa B TEPMOAMHAMHUKE, BHYTPEHHSS SHEPTUS UCAIbHOTO OJJHOATOMHOTO Ta3a,
paboTa uaeanbHOro ra3a, OTHOCUTENbHas! BIAXHOCTb Bo3yxa, KI1/[ uaeansHoro TemioBoro 1Buraress;
3JEKTPUYECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUUYECKOTO TOJISI, HANPSYKEHHOCTD MOJII TOYEYHOI O 3apsiaa
WJIY 3apsDKEHHOTO [Iapa B BAKyyMeE U B IUAJIEKTPUKE, TOTEHIHAI JJIEKTPOCTATUYECKOI O TOJISA, Pa3HOCTh
IIOTEHIMAJIOB, JJIEKTPOJABIKYINAS CHJIA, CWJIA TOKA, HANPSIKEHHE, MOIIHOCTh TOKa, JJIEKTpUYECKas
€MKOCTh IUIOCKOTO KOHJEHCATOpa, CONPOTHBIEHHE YydacTKa LENU C [OCJIEJOBATEIbHbIM U
rapajieNIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHUS AJIEKTPUUECKOTO MOJII KOHJIEHCATOPA;

OO0BSACHATH OCOOCHHOCTH MPOTEKaHUsA (PU3MUECKUX SIBJICHHI: MEXaHHMYECKOE JIBHKEHUE, TEIJIOBOE
JIBI)KEHUE YaCTHIl BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBHKEHHUE, 1uddy3us, ucnapenue,
KMIICHUE M KOHACHCAlus, IUIABJICHUE W KPUCTAJUIM3ALMsA, HANPABICHHOCTh TEILIONEPENayH,
ANEKTPU3ALMS TEJ, SKBUIIOTEHIIMAIEHOCTD TIOBEPXHOCTH 3apPSKEHHOIO TPOBOIHUKA;

MPOBOANUTHh HCCIIEJJOBAHHE 3aBUCUMOCTH OIHOW (PU3WYECKOM BENMYUHBI OT JpPYrod ¢
WCIIOJIb30BAHUEM TPAMBIX H3MEPEHHH, TNpHU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (DHUKCHUPOBAThH
Pe3yIbTaThI MOTYYCHHON 3aBUCUMOCTH (PM3MUECKUX BEIMYMH B BUIEC TPAPUKOB C YIETOM aOCOIIOTHBIX
MOTPEIIHOCTEN U3MEPEHUH, 1€71aTh BBIBOJIBI 10 pE3y/IbTaTaM MUCCIIEI0BaHUS;

MPOBOJUTH KOCBEHHbIE M3MEpPEHHs (PU3MYECKUX BEJIWYMH, MPU 3TOM BHIOMPATH ONTUMAJBLHBIN
METOJl U3MEPEHHUSI, OLIEHUBATh a0CONIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHHIT;

MIPOBOAUTD OIBITHI 110 MPOBEPKE MPEUIOKEHHON TUIOTE3bI: IIAHUPOBATh AKCIIEPUMEHT, COOMPATh
9KCIIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH IOJYYEHHBIE PE3YJIbTAThl U JEJIaTh BBIBOJ O CTaTyCE
MIPETI0KEHHON TMIIOTES3BI;

coOmrofaTh mpaBuiia 0e30MacHOrO TpyAa MPH MPOBEIECHUU HCCIEOBAaHUN B paMKax y4yeOHOro
JKCIIEPUMEHTa, TpaKTUKymMa U y4eOHO-MCCIEAOBATEIbCKOM W TMPOEKTHOW JEATENbHOCTH C
MCTIOJIh30BAHUEM H3MEPHUTEIBHBIX YCTPOICTB 1 JIa0OPaTOpHOTO 000PYI0BaHUS;

pemaTh pacuéTHBIE 3a/la4d C SIBHO 3aJaHHOM W HESIBHO 33JaHHOM (DM3MYECKOM MOENbIO: Ha
OCHOBaHUU aHaJK3a YCIOBUS 0OOCHOBBIBATH BHIOOpP (PU3NYECKON MOJIEIH, OTBEUAIouIeil TpeOoBaHUSIM
3a/1a4M, MPUMEHSATh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NYECKUX TEOPHM IMpHU
WCIIOJIb30BAHUM MaTEMaTHYECKHX METOJ0B pEeUIeHMs 3a/Jad, MPOBOJUTH pPACUEThl HA OCHOBAaHUU
MMEIOLUXCSl JAHHBIX, aHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATh METOJbl PELICHUS C Y4ETOM
MIOJIyYEHHBIX PE3yJIbTaTOB;



pemath KauecTBEHHBbIC 3a/adyd, TpeOyroIne MPUMEHEHHs 3HAHUM W3 pa3HbIX pa3/ie]ioB Kypca
¢bu3MKM, a TaKXkKe HMHTErpallMd 3HaHUM W3 JPYruX MPEeIMETOB EeCTECTBEHHO-HAy4YHOTO IUKJIA!
BBICTPANBAaTh JIOTHYECKYIO LIEMOYKY PACCYKICHHM C ONIOPOii Ha M3YUYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U
(buzuvecKue sBICHMUS,

WCIIONIb30BaTh TEOPETHUYECKHE 3HAHUS [JIs OOBSICHEHHS OCHOBHBIX MPUHIUIIOB PabOThI
M3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

MPUBOJUTH IPUMEPHI BKJIaJla POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKHU, B
00BSICHEHUE MPOIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHH;

aQHAJIM3UPOBATH M OIICHUBATH MOCJIC/ICTBHS OBITOBOM M IMTPOU3BOCTBEHHOM JIESITEIILHOCTH YETIOBEKA,
CBSI3aHHOM ¢ (PH3UUECKUMHU TPOIIECCAMH, C MO3UIUN IKOJIOTHUECKON O€30MacHOCTH, MPEACTABICHUN O
paloHaIbHOM MPHUPOAOINOIB30BAHNN, a TAKKE Pa3yMHOM HCIIOJNB30BAHUM JIOCTIXKEHUN HAyKH U
TEXHOJIOTHH JJIs TadbHEeHIIero pa3BUTH YEI0BEYECKOT0 00IeCTBa;

MPUMEHATh Pa3lIndHbIe CMOCcOOBl paboThl ¢ uHpoOpManuen (GUINIECKOTO COACPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(DOPMAIMOHHBIX TEXHOJOTHH, TMPH OTOM  HUCIOJIH30BaTh
COBpEMEHHbIC WH(POPMAIIMOHHBIE TEXHOJIOTHH IS TTOMCKA, IePepabOTKU U MPEeIbABICHUS YIeOHOMU 1
HAy4YHO-TIOMYJISIPHON MH(DOpMAIMK, CTPYKTYPUPOBAHUS U MHTEPIPETAui WH(HOPMALINHU, TTOTYICHHON
W3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHAIU3UPOBATH MOJIy4aeMyl0 HHPOPMAIUIO U OIICHUBATh €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIINXCS 3HAHUH, TaK M HA OCHOBE aHAJIN3a HCTOYHUKA HHPOPMAIIHH;

MPOSIBJIATh OPraHU3allMOHHBIE W TIO3HABATENILHBIE YMEHHUS CaMOCTOSITEIBHOTO MPUOOPETEHUS
HOBBIX 3HAHUH B MPOIIECCE BHITOTHEHHsSI POCKTHBIX U YUeOHO- UCCIIEIOBATEILCKUX padoT;

paboTaTh B TPpYIIE C UCTIOTHEHHEM Pa3ITUYHbIX COIMANBHBIX POJIei, MIaHUPOBATh padOTy TPYIIIIHI,
palMOHATILHO paclpeeiaTh AesITebHOCTh B HECTAaHAAPTHBIX CUTYAIIMSIX, aI€KBATHO OIICHUBATh BKJIA]l
KaKJOT0 U3 YYaCTHUKOB TPYIIITHI B PEIICHUE pACCMATPUBAEMOU TPOOIIEMBL;

MPOSIBIIATh MOTHBALMIO K OyAymied NnpoecCHOHATBHONW MEATEIPHOCTH TIO CICIHAIBHOCTIM
(DUBHKO-TEXHUYECKOTO TPOPUIIS.

K xonmy oOyuyenuss B 11 kJjacce mpeaMeTHbIE Pe3yibTaThl HA YTIyOJIEHHOM YPOBHE JOJKHBI
OoTpakaTb C(HOPMUPOBAHHOCTD Y OOYJAFOIITUXCS YMECHHM :

MMOHUMATH POJb (U3UKH B SKOHOMHYECKOW, TEXHOJIOTHYECKOM, COIMAIIBHON M ITHYECKOU cdepax
NESTEIPHOCTH 4YeNIOBEKa, POJb M MECTO (DM3WKH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJb
aCTPOHOMUHU B IPAKTUYECKOM JI€SITEIbHOCTH YEJIOBEKA U NAJIbHEHIIIEM HayYHO-TEXHUUYECKOM Pa3BUTHUH,
3HAUEHUE OMHCATEIbHON, CHUCTEMATH3UPYIOMICH, OOBSICHUTEIHLHOW M MPOTHOCTHYECKON (YyHKUIUN
(bu3MYeCKOl TEeOpUH - FJIEKTPOAUHAMUKH, CIIELIMATIEHOM TEOPUH OTHOCUTENIbHOCTH, KBAHTOBOH (pH3HKH,
posib Gu3MUecKoil Teopun B (HOPMUPOBAHUM TPEACTABICHUN O (U3MYECKON KapTHHE MHpA, MECTO
(u3nUecKoil KapTUHBI MUpa B OOIIEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O
MIPUPOJE;

paznuyaTh YCIOBUS TNPUMEHUMOCTH MoOJened (QU3NYeCKMX Ted U IMPOLEeccOoB (SBICHHI):
OJTHOPOJIHOE DJICKTPUYECKOE U OJHOPOJHOE MArHUTHOE TOJs, TapMOHHUYECKHE KOJeOaHus,
MaTeMaTHUYEeCKUN MAasSTHHUK, WJCaTbHBIN MPYXUHHBIM MasTHUK, TAPMOHUYECKHE BOJIHBI, WJCAIbHBIN
KoJeOaTeIpHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIe aToMa, aTOMHOTO Si7jpa U KBAHTOBOW MOJIEITH CBETA;

pa3iauyath YCJIOBUS (TpaHHIbI, O0JACTH) MPUMEHMMOCTH (PU3MYECKHX 3aKOHOB, MOHHUMATH
BceoOImMi xapakTep (yHIaMEHTANbHBIX 3aKOHOB M OTPAaHHMYEHHOCTb HCIIOJNIBb30BAHMS YaCTHBIX
3aKOHOB;

AQHATM3UPOBATh M OOBSICHITH JJICKTPOMArHUTHBIC IPOLECCH M SIBIICHUS, HMCIOJIB3yS OCHOBHBIE
TMOJIOKEHUS ¥ 3aKOHBI JIEKTPOAMHAMUKH U CTIELIMAIBHON TEOPUH OTHOCUTEIILHOCTH (3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa, cuiaa Amnepa, cuia JIopeHiia, 3aK0H 3J1€KTPOMarHUTHONM MHIYKLIUU, IPABUIIO



Jlenua, cBs3p D/IC caMOMHAYKIMY B 3JIEMEHTE 3JIEKTPUUECKON LIENU CO CKOPOCTHIO U3MEHEHUS CUJIbI
TOKa, IOCTYJAThl CHEIMAIbHON TEOPUN OTHOCUTEIBHOCTH DHWHIITEHHA);

aHAJIM3UPOBATh U OOBSICHATh KBAHTOBBIE IIPOLIECCHI U SBJIECHUS, UCIOJb3Ys M0JIOKEHUSI KBAHTOBON
¢u3uku (ypaBHeHue DMHIITENHHA 11 PoTodddekrta, nepBblil 1 BTOpoil moctynarsl bopa, nmpuHIMNI
COOTHOILIEHUs HeonpeaenéHuoctel I eiizenOepra, 3aKOHBI COXpaHEHHs 3apsSA0BOT0 U MacCOBOT'O YHCE
U DHEPIUHM B AJIEPHBIX pEaKLUAX, 3aKOH PaJlMOaKTUBHOIO pacnana);

ONHUCHIBaTh (PU3MUECKUE TPOLECChl U SABJICHMS, UCIONb3Ys BEJIUYMHBL: HANPSKEHHOCTD
JJEKTPUYECKOTO  MOJA, [MMOTEHUWANl  AJIEKTPOCTaTHUYECKOro  MOJsA, Pa3HOCTh  IMOTEHIHAJIOB,
EKTPOABIDKYILAS CHUJIA, HWHAYKLIHMS MarHUTHOTO IIOJIs, MAarHUTHBIM NOTOK, cuia Awmmepa,
MHAYKTUBHOCTB, 3JIEKTPOJBMKYILAs CUJIa CAMOMHIYKIMH, SHEPTHsl MAarHUTHOTO IOJIS IPOBOJHHUKA C
TOKOM, PEJIATUBUCTCKUNA UMIIYNbC, MOJHAS SHEPIHs, SHEPrusl MOKOs CBOOOAHOMN YacCTHUIIbl, SHEPTUS U
UMIyNbC (OTOHA, MACCOBOE YMCIIO U 3apsi A1Ipa, SHEPrUsl CBSI3U AJ1pa;

OOBSICHATE OCOOCHHOCTH NPOTEKAHUS (U3MYECKUX SBICHHMHA: 3JIEKTPOMArHUTHAas WHAYKLHA,
CaMOMHAYKIMSA, pPE30HaHC, HMHTep(hEepeHIs BOJH, TU(pPaKIus, IUCIEPCHs, IOJHOE BHYTPEHHEE
oTpaxkeHue, ¢orosnexTpuueckuii sdpdexr (porosapdekr), amppa - u Oera-pacmansl  sAaep,
raMMa-u3irydeHue saep, Gpu3ndeckre MpUHLIUIBI CIIEKTPAIIbHOTO aHAJIN3a U paboThI Jla3epa;

OIIpEECIIATh HAIIPaBJICHHE MHYKIIMM MarHUTHOTO ITOJIS IIPOBOIHUKA C TOKOM, CHJIBI AMIIEpa U CUJIbI
Jlopenua;

CTPOUTHh U300pa’keHUE, CO3/1aBaeMO€ IIOCKUM 3€pKajioM, TOHKOH JIMH30M, U PacCUMThIBATH €0
XapaKTEpUCTHUKU;

IIPUMEHSTh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKUE IMOHATHUS, TEOPUM M 3aKOHBI IS aHalIu3a U
OO0BSICHEHUS! (U3MYECKUX IPOLECCOB, MPOMUCXOIAIIMX B 3BE3AaX, B 3BE3IHBIX CHCTEMax, B
MEXTAIAKTUIECKOH cpeJie; ABIKeHHS HEOSCHBIX TeJI, IBOIONNY 3BE3 1 BeeneHHOI;

MPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (M3NYECKHX BEIMYMH C WCIIOJIB30BAaHUEM TIPSMBIX
U3MEpPEeHUH, TpPH DTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBAaTh pE3ylbTaThl MOJYyYCHHOM
3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJE TIpadUKOB € Yy4ETOM aOCOIIOTHBIX IOTPEIIHOCTEH
WU3MEpPEHUH, 1eNaTh BEIBOBI 110 PE3YyNbTaTaM UCCIIEIOBaHUS;

MIPOBOJIUTh KOCBEHHBIE HM3MEpEHHs (PU3MUECKUX BEIMYHMH, NPU 3TOM BBHIOMPATh ONTUMAIIbHBINA
METOJ] U3MEPEHUs], OLIEHUBATh a0COJIOTHBIE U OTHOCHUTENBbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPECHUN;

MIPOBOJUTDH OIBITHI IO MPOBEPKE MPEJIOKEHHON TMIIOTE3bl: IIIAHUPOBATh HIKCIIEPUMEHT, COOUPAThH
JKCIIEPUMEHTAIIBHYIO YCTaHOBKY, AHAJIM3UPOBATH ITOIYYECHHBIE PE3YIbTATHI U JEJIAaTh BBIBOJ O CTaTYyCe
MPEITIOKEHHON TUITOTE3BI;

OINKCHIBATh METOJbl TIOJIyYEHHsS HAayYYHBIX AaCTPOHOMHYECKHMX 3HAHHM; COOJIOAAaTh MpaBHiia
0€30I1acHOr0 Tpy/ia IpH MPOBEJCHUN HCCIEIOBAHNHN B paMKaX yueOHOI0 SKCIIEpUMEHTa, IPaKTUKyMa U
y4eOHO-UCCIIE0BATENbCKOM M TPOEKTHOM JEeSATENbHOCTH C MCIOJIb30BaHUEM H3MEPUTENbHBIX
YCTPOMCTB 1 1a00paTOPHOTO 000PYTIOBAHNS,

pemaTh pacuéTHBIE 3a/la4d C SIBHO 3aJaHHOW W HESIBHO 33JaHHOW (DM3MYECKOH MOEINBIO: Ha
OCHOBAHMHU aHAJIM3a YCJIOBUS BBIOMpaTh (PU3MYECKHE MOJETH, OTBEYarollue TPeOOBAaHUSAM 3a/layuH,
IPUMEHATh (OPMYJIBL, 3aKOHBI, 3aKOHOMEPHOCTHM M IOCTyJaThl (PU3MUECKUX TEOpUH IpH
HCIIOJIb30BAHUM MAaTEMaTHYECKUX METOJOB PEUICHMs 3a4ad, NPOBOJUTh PACUETHI HA OCHOBAaHUU
MMEIOIIUXCSl JAHHBIX, aHAJU3UPOBATh PE3yNbTaThl U KOPPEKTHPOBATh METOJbl PEIICHUS C YYETOM
MIOJIyYEHHBIX PE3yJIbTaTOB;

pelaTh KauecTBEHHbIE 3aqaud, TpeOyrollue NPUMEHEHUs 3HAaHWHA U3 Pa3HbIX pa3JesioB Kypca
¢u3uKK, a TaKKe HUHTErpalud 3HAaHUW W3 JPYTUX MPEIMETOB €CTECTBEHHO-HAyYHOrO LUKJIA:



BBICTPANBaTh JIOTHYECKYIO LIENIOUKY PACCYKIEHHM C ONIOPOM HAa U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nyeckue SBICHNUS;

UCIOJb30BAaTh TEOPETHUUECKUE 3HAHMSA M OOBACHEHMS OCHOBHBIX IPUHIMIIOB pPabOThI
MU3MEPUTENBbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJOTUYECKUX MTPOLIECCOB;

MPUBOIUTH TPUMEPHI BKJIAJ]a POCCUHCKUX U 3apyOEkKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHaAJIM3UPOBATh U OLIEHUBATh MOCIIEICTBUS OBITOBOM M IPOU3BOICTBEHHOM JEATEILHOCTH YEJI0BEKa,
CBSI3aHHOM € (PU3UUECKUMH MPOLIECCAMH, C MO3ULUN IKOJIOTHUECKON 0€30MacHOCTH, IPEICTaBICHUNA O
palMOHAIbHOM TPUPOAOIIOJIB30BAHUN, A TaKXKE PasyMHOM MCIIONb30BAaHUM JIOCTH)KEHUH HAyKu U
TEXHOJIOTHH IS TadbHENILIEro pa3BUTHS YEIOBEYECKOT0 O0ILECTBA;

IPUMEHATh PAa3JIMyHble CHOCOObl paboThl ¢ HH(pOpManueill (U3NYEeCKOro coaepkaHus ¢
UCIOJb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTMH, MpPU 3TOM  HCIIOJIb30BaTh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU [Tl IOUCKA, NEepepabOTKU U NPEAbIBICHU y4eOHON U
HAyYHO -TIOMYJIIPHON MHPOPMALINH, CTPYKTYPHUPOBAHUS U UHTEPIPETALNN HHPOPMAITUH, TOTyICHHON
U3 Pa3UYHBIX UCTOYHUKOB, KPUTHUECKU aHATM3HPOBATH MOJIy4aeMyI0 HH()OPMALMIO U OLIEHUBATh €&
JI0OCTOBEPHOCTH KaK Ha OCHOBE UMEIOIINXCS 3HAHUM, TaK M HA OCHOBE aHaJIN3a UCTOYHHUKA MH(OpMAIIH;

IPOSIBJISITh OPraHU3allMOHHBIE U IO3HABATENIbHbIE YMEHMS CAMOCTOSITENILHOIO NPHOOpPETEHHS
HOBBIX 3HAHUI B Mpoliecce BHIMOIHEHUS POSKTHBIX U YUeOHO- UCCIIE0BATEIbCKUX padoT;

paboTaTh B IpyIIIE ¢ UCIIOJHEHUEM PA3IMYHbBIX COLMANIbHBIX POJIe, MIaHUPOBATh pabOTy IPYIIIIbI,
palMOHAIBHO PACTIPENEIIATD AEATENBHOCT B HECTAHAAPTHBIX CUTYAlUsIX, aI6KBATHO OLICHUBATh BKJIA/l
Ka)K/10T0 M3 YUaCTHUKOB I'PYIIIBI B PELICHUE paccMaTpUBaeMOM POOIIEMBI;

IPOSBISATh MOTHBALMIO K Oyaymedl nmpoecCHOHaJbHOW [eATENIBHOCTH IO CIELUAIbHOCTAM
(DU3HKO-TEXHUYIECKOTO PO,

COJEP)KAHUE OBYYEHUA

10 KJIACC
Paznen 1. HayuHblii MeTOJT MO3HAHUS TPUPOIBI
dusnka - pyHAaMEeHTaIbHAS HayKa O mpupoje. HaydHblid METO/] TO3HAHUS U METOIbI HCCIIEIOBAHUS
(U3NYECKHX SIBICHUI.
DKCIepUMEHT U TeOpHs B Ipoliecce Mo3HaHus npuposl. HabmoeHne u 3kcrnepuMeHT B (PU3HKe.
Crioco0b! n3MepeHus (pu3nyecKux BEIMUYUH (aHAJIO0roBble U U(POBBIE U3MEPUTENIbHBIE TPHUOOPHI,
KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).
[lorpemnocTu u3MepeHuit Gpu3NUecKrux BEIUUNH (a0COMIOTHAS U OTHOCUTENbHAs ). MoaenupoBanue
(¢u3nYecKux SBICHUH M MPOLECCOB (MaTepHalbHasl TOUKA, aOCOIIOTHO TBEPAOE TEJO, UaealbHas
KHMJIKOCTb, HJI€ANbHBIA Ta3, ToueuHbld 3apsan). I'mmoreza. dusnyeckuil 3aKOH, I'paHHIBI €ro
npuMeHUMOocTH. Pusnueckas Teopusl.
Ponb 1 Mecto pusuku B GOPpMUPOBAHUU COBPEMEHHOW HAy4YHOW KapTHHBI MHUpPA, B MPAKTHUYECKON
NESITEILHOCTH JIIOJIEH.
YdeHuueckuil SKCIIEpUMEHT, TabopaTOpHbIE pabOTHI, TPAKTUKYM
N3Mmepenue cuiibl TOKa M HaNpsDKEHUS B LIENM MOCTOSHHOTO TOKA IIPU IOMOILM aHAJIOrOBBIX U
U(PPOBBIX U3MEPUTENBHBIX TPHUOOPOB.
3HakoMcTBO ¢ HudpoBoit taboparopueit no ¢usnke. [lpumeps! n3MepeHus: pU3NUECKUX BEIUUNUH
IIPU TIOMOIIY KOMIIbIOTEPHBIX JATYUKOB.
Pa3znen 2. Mexanuka Tema 1. Kunemamuka
Mexannueckoe nBukeHue. OTHOCUTEIBHOCTh MEXaHUUECKOT O ABMKeHUA. Cucrema oTcuéra.



[psimMast u oOpaTHas 3a7]a4u MEXaHUKH.

Pannyc-BekTop MaTepHalbHON TOUKH, €r0 MPOEKIMU Ha OCHU CUCTEMBI KOOpJAMHAT. TpaekTopusl.
[lepemenienue, CKOpoOCTh (CpeAHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepuaabHOU
TOYKHM, HUX MPOEKIMH Ha OCH cHUCTeMbl KoopauHaT. ClOKeHHE NepeMElIeHU M CII0KEHHE
CKOpPOCTEH.

PaBHOMEpPHOE M paBHOYCKOPEHHOE TPSMOJIMHEWHOE [BUJKEHUE. 3aBUCUMOCTb KOOPIMHAT,
CKOPOCTH, YCKOPEHUS U MyTU MaTepUATbHON TOYKU OT BPEMEHH U UX IpaduKu.

CBoOogHoe mageHue. Y CKopeHne CBOOOTHOTO maieHus. JIBuKeHne Tena, OpOImeHHOTo 0T YIJIoM K
TOPU30HTY. 3aBUCUMOCTb KOOPJAUHAT, CKOPOCTH U YCKOPEHUS] MaTepUaIbHOM TOYKU OT BPEMEHU U
uX rpaduKu.

KpuBonuneliHoe paBuxkeHue. J[BMKEHHME MaTEpUAJIbHOW TOYKM IO OKPYKHOCTH. YTIJIOBas M
auHeWHass ckopocTh. llepumon u uacrora obpameHus. LleHTpocTpemuTenbHoe (HOPMalIbHOE),
KacateapbHOE (TaHTeHIIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTepHalIbHOM TOUKH.

TexHuyeckue ycTpoWCTBa M TEXHOJOTMYECKUE IPOLIECCHl: CIIUIOMETP, ABM)KEHHUE CHApSIOB,
LENHbIe, IecTepEHYaThIe U peMEHHBIEC TIEpeayH, CKOPOCTHBIE JIU(THI.

JleMoHCcTpanuu

Mopenb cucteMsbl OTCUETA, MIUTFOCTPALMS KHHEMAaTHYECKUX XapAKTEPUCTUK JBUKCHUSI.

CrocoOBI NCCIIETOBAHNS IBIKEHUI.

Nnmroctpanust npeaenbHOro nepexoa 1 N3MepeHrne MrHOBEHHOW CKOPOCTH.

IIpeoOpa3oBaHue IBUKEHUHN C UCIIOIB30BAHNEM MEXaHU3MOB.

[TaneHue Ten B BO3ayXe U B Pa3peKEHHOM MPOCTPAHCTRBE.

Hab6umonenue aBmkeHus Tena, OpOIIeHHOr0 MO YIIIOM K TOPU30HTY U TOPU30HTAJIBHO.
Hanpasnenue ckopocTH MpH IBUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIyKTOPE.

CpaBHeHMe NyTeH, TPAaeKTOPUM, CKOPOCTEH ABMKEHUSI OJHOTO U TOTO K€ TeJla B pa3HbIX CUCTEMAaxX
OTCYETA.

Y4eHnueckui IKCIIEPUMEHT, J1abopaTOpHbIe PabOThI, MPAKTUKYM

N3ydeHne HepaBHOMEPHOTO JBUKEHUSI C LIEJIbIO ONPEAEIIEHUS! MTHOBEHHOM CKOPOCTH.

N3mepenne ycKOpeHHs NpU NPSAMOJMHEHMHOM pPAaBHOYCKOPEHHOM JIBJKCHMM II0 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenune yckopeHuss CBOOOMHOTO TajeHus (PEKOMEHJAOBAHO WCIIOJIb30BaHHE MH(PPOBOU
nabopaTopun).

W3yuenne ABMKEHHUsS Tesa, OpPOIIEHHOrO TOpU30HTANbHO. IIpoBepka rumore3sl O MPSIMOM
MIPONOPLHOHAIBHON 3aBUCUMOCTH MEXKY 1aJbHOCTBIO MOJIETA U HAYAIBHON CKOPOCTBIO TEJIA.
N3yueHune nBrKeHUs Teaa M0 OKPY>KHOCTH € IMTOCTOSIHHOM 110 MOIYJIO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH MEepHOAa 0OpalieHnss KOHHYECKOro MasgTHHUKA OT €T0 MapamMeTpoB.
Tewma 2. JIlunamuka

Ilepssiit 3akoH HeroToHa. MHepruanbable cucteMsl oTcuéra. [IpuHnumn otHocuTenpHOCTH [anues.
HeunepuinanbpHbie cuCTeMbl OTCYETA (OMpEeAeNICHUE, IPUMEDBI).

Macca Tena. Cuia. [IpuHImn cynepno3uiuy Cui.

Bropoii 3akon HeroTOHA 17151 MaTepuanbHOW TOYKH.

Tpetuii 3akoH Hpl0TOHA [U1s1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON Y HHEPTHON MAacCHhl.



Cuna tsxecTd. 3aBUCUMOCTh YCKOPEHHUsS] CBOOOJHOIO MAJCHUS OT BBICOTHI HAJl MOBEPXHOCTHIO
IUTAaHeThl U OT reorpauyeckoil mMupoThl. J[BHkKEeHHE HEOECHBIX T€T U MX CIYyTHUKOB. 3aKOHbI
Kennepa. [lepBas kocMuieckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, nuwxkymierocsi ¢ yckopeHuem. Cuiia TpeHus.
Cyxoe Tpenue. Cuia TpeHHUsI CKOJBKEHUS M cwia TpeHus nokos. Kosdounument tpenus. Cuna
CONPOTHUBIIEHUS TIPU JBMKCHMM Tela B JKUAKOCTH WIM rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJIBHOT'O IBUYKEHUS.

Hasnenue. ['mnpocratnueckoe nasnenue. Cuna Apxumena.

TexHuueckue ycTpolWcTBa M TEXHOJIOTMYECKHME  IPOLECCH:  NOJAUIMIIHMKYM, JABM)KEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JlemoHcTparuu

HaGntoneHne nBUKeHUs TeJl B MHEPLMAIbHBIX M HEMHEPIUAIBHBIX CUCTEMAX OTCUETA.

IIpyHIKII OTHOCUTEIBHOCTH.

Kauenue nByxX HMIMHIPOB WM LIAPOB Pa3HOM MAacChl C OJJMHAKOBBIM YCKOPEHHEM OTHOCHTEIBHO
HEMHEPUHUAJIBHOW CUCTEMBI OTCUETA.

CpaBHEHUE paBHOAEHCTBYIOIIEH NPUIIOKEHHBIX K TEIy CHJI C IPOU3BEACHUEM MAcChl TeJla HA €ro
YCKOpPEHHUE B MHEPLUAIBHON CHCTEME OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJbTAaTE B3aUMOIEUCTBHUS TEIl.

H3Mmepenne macc no B3aMMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM nobéMe U najgeHuH. LIeHTpoOekHbIe MEXaHU3MBI.

CpaBHeHUE CUII TPEHUS NIOKOS, KAUEHUS U CKOJIBbKEHUS.

YdeHudecknit SKCIIEPUMEHT, TabopaTOpHBIE pabOTHI, MPAKTHKYM

N3mepenue paBHOAEHCTBYIONIEH CUJI TP ABHKEHUU OpycKa 110 HAKJIOHHOM MJI0CKOCTH.

IIpoBepka runoressl 0 HE3aBUCUMOCTH BPEMEHH JABM)KEHHUSI OpycKa IO HAaKJIOHHOM IUIOCKOCTH Ha
3aJlaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOLIMX B NIPYKUHE U PE3MHOBOM 00pasiie, OT
ux nedopmanuu.

N3yuenne qBMKEHUS] CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IIEPEKUHYTON Yepe3 JErKUid OJIOK.
N3mepenue koa¢pduimenta TpeHus o BeIMYHHE yriioBoro koadduuunenta 3apucumoctu Prp(M).
HccnenoBanne IBMKeHUs Opycka MO HAKJIOHHOM IUIOCKOCTH € HEPEeMEHHBIM KO3 (UIMEHTOM
TPEHHUS.

W3ydenue nBuKeHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. CtaTuka TBEpIOrO TENA

AbcomotHo TBEpAOE Teno. [locTynarenbHoe 1 BpalaTelbHOE JIBHKEHUE TBEPAOTO Teaa. MOMEHT
CHJIBI OTHOCUTENIBHO OCH BpaiieHus. [Inedo cuibl. CiaoxkeHue cui, IpUI0KEHHBIX K TBEPIOMY TEITy.
LlenTp TsKecTH Tena. Y cIoBUsSI paBHOBECHS TBEPOTO TEJa.

YcroitunBoe, HeyCTOMYNBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEWH, CTPOUTENIBHBIA KpaH,
peléTyaTbie KOHCTPYKIIHH.

JleMoHCTparuu

VYcnoBus paBHoBecusl. Bunbl paBHOBECHS.

YdeHu4eckuil SKCIIEpUMEHT, Tab0paTOpHBIE pabOTHI, MPAKTHKYM



HccnenoBanue yciioBuil paBHOBECHUS TBEPIOTO Tejla, UMEIOILEr0 Och BpalieHus. KoHcTpynpoBanue
KPOHIUTEHHOB M pacy€T CW yNnpyroctu. M3ydeHune yCcTOMUMBOCTH TBEPAOIO TeEJd, MMEIOILErO
IJIOLIAb OTOPBI.

Tewma 4. 3akOHBI COXpaHEHHSI € MEXaHUK

NMiynec MaTepuaJbHOM TOYKH, CHUCTEMBl MAaTE€pUalbHBIX TO4YeK. LleHTp Macc cucTeMsl
MaTepuaabHbIX TOUeK. Teopema 0 IBUKEHUH LIEHTpa Macc. IMITybC CUiIbl 1 U3MEHEHUE UMITYJIBCA
TeNna. 3aKOH COXpaHEHMsI UMITyJIbca. PeakTUBHOE IBUYKEHUE.

MomeHT umnynbca MatepuanbHOW TOUku. [IpencraBineHne o COXpaHEHMM MOMEHTa MMITYJIbCA B
LIEHTPaJIbHBIX NOJIAX.

PaGora cuiiel Ha MaJIOM 1 Ha KOHEUHOM niepemerienud. [ paduueckoe npeacraBienne padoThI CHITBL.
Mo1mHocTh CHIIEL

Kunernueckas sHeprust marepuaibHoil Touku. Teopema 00 M3MEHEHMM KMHETHYECKOM SHEpruu
MaTepUaIbHON TOYKH.

[loTenumanpHple U HENMOTEHUUANBHbIE CUibl. [loTreHnmanbHas sHeprus. IloTeHnmManbHas sHeprus
yrnpyro aegopMupoBaHHONH TpyXuHBI. [loTeHIManpHash SHEPrusi Teda B  OJHOPOIHOM
rpaBUTalMOHHOM noJie. [IoTeHnnanbHas 3Heprus Teia B rpaBUTALlMOHHOM I10JI€ OJJHOPOHOTO LIapa
(BHyTpH M BHe 1mapa). Bropas kocMuueckas ckoOpocTb. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHLUATBHBIX CUJI C K3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAHEHHsI MEXaHUYECKOW YHEPTUH. YIIPYTUe U HEYNIPYTHE CTOIKHOBEHUS.

VYpaBHeHue bepHyum i HMOeanbHOM JKMIKOCTH Kak  CIEICTBME 3aKOHAa COXPaHEHUs
MEXaHUYECKON SHEPTHH.

TexHuYecKkue ycTpOHCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IABMKCHHE PaKeT, BOAOMET, KONED,
MPYXUHHBIN TUCTONET, TUPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKaX.

JleMoHCTpanuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

M3MepeHnre MOIITHOCTH CHUJIBI.

W3meHeHune sHeprum Teja npu COBEPIICHUN pabOThI.

B3anMHble npeBpallleHuss KUHETUYECKOM U NOTEHIMAIILHON YHEPTUN IIPU JEUCTBUU HA TEJIO CHUJIBI
TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruy Npyu CBOOOTHOM HaICHUH.

VY4yeHnueckuit 3KCIepUMEHT, Ja00paTOpHbIE pabOThI, IPAKTUKYM

N3mepenne nmnynbca Teaa o TOPMO3HOMY ITYTH.

W3mepenue cusbl TArM, CKOPOCTH MOJICNHN SJIEKTPOMOOMIIS M MOIITHOCTH CUJIBI TSATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHIIBIL.

HccnenoBanue COXpaHEHUs UMITYJIbCA IIPU YIPYTOM B3aUMOJICHCTBHUM.

N3mepenne KNHETHYECKOW SHEPTHUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHUs IOTEHIIMAIbHOM SHEPTUU PYKUHBI C pabOTOM CUJIBI TPEHUS.
Onpenenenrie pabOTHI CUIIBI TPEHUS MPU JBHXKEHUH TeJa M0 HAKJIOHHOM IJIOCKOCTH.

Pazoen 3.  Monexynapnaa  ¢usuka u  mepmoounamuxa  Tema l. OcHOBBI
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH

OcCHOBHBIE TIOJOKEHUS MOJICKYJsipHO-KMHeTH4Yeckor Teopun (MKT), ux ombiTHOE 00OCHOBaHHE.
Huddysus. BpoyHoBckoe ABmKeHHE. XapakTep ABMKEHHUS M B3aMMOJCHCTBHS YacTHUI] BEIIECTBA.
Mogenu cTpoeHHs Ta30B, )KUIKOCTEH U TBEPIABIX TNl U 00BICHEHHE CBOWCTB BEIIECTBA HA OCHOBE



3TuX Mojenei. Macca u pasmepsl moiekyn (atomoB). KomuuectBo BemiectBa. llocrosinHas
ABorajpo.

TemnnoBoe paBHOBecue. TemriepaTypa u criocoObl e€ m3mepenus. [llkana remnepatyp Llenabcust.
Monens uaealbHOTO ra3a B MOJIEKYJISPHO-KMHETUYECKONM TEOpHHU: YacTHIBl Traza JBHKYTCA
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

I'a3oBble 3akoHBI. YpaBHeHHe MenaeneeBa-Kinaneiipona. AGcomoTHas TtemmepaTypa (LIKaia
temneparyp KensBuna). 3akoH J[lanpTona. M3ompomecchl B HaeanbHOM ra3e € IHOCTOSHHBIM
KOJMYECTBOM BellecTBa. ['paduueckoe mpeicTaBleHUE H3O0MPOLECCOB: M30TEpMa, H30X0pa,
n3zo0apa.

CBsi3p MEXAy JaBIEHUEM WU CpeIHEH KHHETUYECKOW SHEpruedl IOoCTYNaTelIbHOI'O TEIJIOBOIO
JBUKEHHSI MOJIEKYJT UICaIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYISPHO- KHHETHUECKON TEOPUU
WJCaNbHOTO Ta3a).

CBs13b aOCOJIIOTHOM TeMIIEpaTyphl TEPMOIMHAMUYECKOW CHUCTEMBI CO CpeIHEH KHHETHYECKOU
SHEpruel NoCTYNaTeNIbHOTO TEMIOBOTO IBUKEHUS €€ YaCTHII.

TexHuueckue ycTpoHCTBa M TEXHOJOTHUECKUE MPOIECCHl: TEPMOMETp, OapomeTp, MOIydeHHE
HaHOMAaTEepHUaJIoB.

JemoHCTparuu

Monenu 1BUKEHUS YacTUI] BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBHKCHHUS.

Buaeoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOTO JIBH)KEHUS.

Huddysus xunkocteit.

Mogens onbita lTepHa.

[IpuTsaxeHne MOJEKYII.

Monenu KpUCTaNIMYECKUX PEIIETOK.

HabGutoienune u vccneoBanye U30MpOIECCOB.

Y4eHnueckui IKCIIEPUMEHT, J1a00paTOpHbIE PabOThI, MPAKTUKYM

HccnenoBanue npoiiecca yCTaHOBIICHUS TEIUIOBOTO PAaBHOBECHS MPU TETNIOOOMEHE MEXAY Topsiueit
1 XOJIOJHOW BOJOM.

W3yuenne n30TepMHUECKOTro Iporiecca (PeKOMEH1I0BaHO HCIIOIb30BaHKe U(poBoii 1abopaTopun).
N3ydenne n30xopHoro mpouecca.

Nzyuenne nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHS] COCTOSTHUS.

Tema 2. TepmoanHamuka. TenaoBble MalTUHBI

Tepmonunamuueckast (T/]) cucrema. 3ajmaHue BHEIIHUX YCIOBUH [UIS TEPMOJIMHAMHYECKOU
cucTeMbl. BHellHne ¥ BHyTpeHHUE mapaMeTpbl. [lapameTpbl TepMOAMHAMUYECKONH CHCTEMBI Kak
CpeHME 3HAYEHUS BEJIMYMH, OMKCHIBAIOIINX €€ COCTOSSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
Hyneoe Havano tepmoguHamMuky. CaMOIpon3BOJIbHAS pelaKcalis TePMOJUHAMUYECKON CHCTEMBI
K TEIJIOBOMY PaBHOBECHIO.

Monens uaeanpHOro raza B TEPMOJMHAMHUKE - CUCTEMAa YPAaBHEHMI: ypaBHEHHE
MenaeneeBa-Knanelipona u BeIpaXeHHE 1Ji1 BHYTPEHHEW SHEPrUuu. Y CIOBUS IPUMEHUMOCTH 3TOU
MOJIEJIN: HU3Kas KOHUEHTpalusl 4YacTHll, BBICOKHE TEMIIEpaTypbl. BelpakeHue s BHYTPEHHEU
SHEPTrUU OJJHOATOMHOIO HUJEAJIbHOTO rasa.

KBa3ucraTnueckue u HeCTaTUYECKUE MPOLIECCHI.

OnemeHTapHas paboTra B TepMOAMHAMHUKE. Bprumcienue paboTsl mo rpaduky mporecca Ha
pY-nuarpamme.



Tennonepenaya kak crocod MU3MEHEHUs] BHYTPEHHEH 3HEPruu TEPMOJAMHAMHUYECKON CUCTEMBI Oe3
coBepuieHus padoTel. KoHBEKIMS, TEIIONPOBOAHOCTD, U3ITyUYEHHUE.
KomnuectBo Temnorel. Temno€MkKoCcTh Tena. YaenpHas M MOJISIpHAs TEIUIOEMKOCTH BEILECTBA.
VYpaBHenue Maiiepa. YaenbHas TEIJIOTa CrOpaHus TOIUIMBA. Pacué€r KOIMYecTBa TEIUIOTHI MPHU
terutonepenaue. [lonsitue o6 annadatHoM npouecce.
[epBsIii 3ak0H TepMOAMHAMUKU. BHYyTpeHHs1sa 2Heprust. KonndecTBo TEemIoTsl U paboTa Kak Mephl
W3MEHEHUS BHYTPEHHEN YHEPTUUA TEPMOJIUHAMUYECKON CUCTEMBI.
Bropoii 3akoH TepMOAMHAMUKH I PAaBHOBECHBIX IPOIIECCOB: YEPE3 3alaHHOE PaBHOBECHOE
COCTOSTHUE TEPMOJMHAMUYCCKOW CHCTEMBI MPOXOIUT CIMHCTBEHHAs ajawmabarta. AOCOIOTHAs
TEMIEpPATypa.
Bropoii 3ak0OH TepMOJAMHAMUKHU JJIs1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeAaTh TEIUIOTY
ot Oosee XOJOMHOro Tela K Oosee Harpetomy Oe3 kommneHcanuu (Kmaysmyc). HeobpatumocTts
MPUPOJHBIX MPOLIECCOB.
[Tpunmne! geiictBus TernoBbix mamuH. KITI.
MakcumansHoe 3Hauenue KII/. Huxn Kapho.
DKOJIOTUYECKUE AaCMEKThl UCIOJIb30BAaHUsI TEIUIOBBIX JABUrateneil. TemnoBoe 3arpsi3HEHHE
OKpYKaroIleil cpespl.
TexHu4eckne yCTpONWCTBA H TEXHOJOTUYECKHE TIPOILECCHI: XOJOAWJIBHUK, KOHIUITMOHED,
MU3CIIbHBIA M KapOIOpaTOpHBIA JBUTATENM, TMapoBas TypOWHA, TMOJyYE€HHE CBEPXHU3KHUX
TEMIIEpATyp, YTUIN3ALMS «TEIIOBBIX» OTXOJ0B C UCTIOJIB30BAHUEM TEIIJIOBOTO HACOCA, YTHIIM3ALUS
OMOOPraHNYECKOro TOIJIMBA JJIsl BRIPAOOTKU «TEIJIOBOM)» U ANEKTPOIHEPTHH.
JeMmoHCcTparuu
N3MeHeHne TeMnepaTypsl PH aIiadaTHIECKOM pacIIUpeHnd. Bo3ayliHOe OrHHBO.
CpaBHeHHME YHENbHBIX TEIUIOEMKOCTEH BemecTB. CrnocoObl M3MEHEHHs] BHYTPEHHEW HSHEPTUH.
HccnenoBanue aguabaTHOro mnpoiecca. KoMmploTepHble MOJIENN TETIIOBBIX IBUTATENICH.
Vuenuueckuii  sxcnepumenm, nabopamopuvie pabomsei, npaxmuxkym VI3mMepeHue yInenbHON
TeroéMKocTH. MccnenoBanue mpoiecca OCTbIBaHUS —BellecTBa. lccienoBanue annabaTHOTO
rporecca.
N3yuenue B3aMMOCBS3U SHEPTUH MEXMOJEKYISIPHOTO B3aUMOJICUCTBUS U TEMIIEpaTyphl KUTICHUS
KUJIKOCTEN.
Tema 3. Arperatabsle cocTossHM BeniecTBa. Ma3zoBbie nepexoabl
[TapooGpazoBanue u KoHeHcanwus. Vciapenre u KumeHue. Y ieapHasl TeIioTa mapooOpa3oBaHus.
Haceimiennsle ¥ HeHachllieHHBIE Tapbl. KadecTBeHHass 3aBUCHMOCTH TUIOTHOCTH W JIaBJICHUS
HACBIIIEHHOTO Tapa OT TEMIEPaTyphbl, WX HE3aBHUCHUMOCTh OT 00BEMA HACBIIEHHOTO TMapa.
3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUS OT AaBJICHUS B KHUAKOCTU. BrnaxxHOCTh Bo3yxa. AOCOMOTHAS
U OTHOCHUTENbHAS BIXKHOCTh. TBEpIoE Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHUS
CBOMCTB KpucTasuioB. [[maBnenue u kpuctamm3anus. Y AeibHas TerioTa miasieHus. Cyomumanms.
Hedopmanuu tBEpHOTO Tena. Pactskenne u cxarue. Cusur. Moayns HOnra. [Ipexen ynpyrux
nedopMarui.
TemoBoe pacHIMpeHHE >KHAKOCTEH W TBEPABIX TeJ, O0BEMHOE M JIMHEHHOE paclIupeHHE.
AHTapMOHM3M TEIUIOBBIX KOJIeOaHUH YacTHI] BELIECTBA KaK MPUYMHA TETJIOBOTO PACIIUPEHUSI Tel
(ma xawyecTtBeHHOM YypoBHE). [IpeoOpazoBanme »Hepruu B (Ha30BBIX Nepexofax. YpaBHECHHE
TEIUIOBOTO OajnaHca.
[MoBepxHocTHOE HaTsKeHUE. KOdPUIIMEHT MOBEPXHOCTHOTO HATSHKeHUS. KanuisipHbIe sSIBICHMUS.
JlaBiieHue 1o UCKpUBIEHHOM ITOBEPXHOCTHIO kuAKocTU. Popmyia Jlaruiaca.



TexHuueckue ycTpoicTBa M TEXHOJIOIMYECKHE IPOLIECCHI: JKUAKUE KPUCTAJLIbl, COBPEMEHHBIE
MaTepuassbl.
JeMmoHcTparuu
TemnnoBoe pacuMpeHue.
CBoiicTBa HACBIILIEHHBIX [1ApPOB.
Kunenue. Kunenue npu noHM>XKEHHOM JIaBJICHUU.
N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUS.
OMBITHI C MBUTBHBIMU TIIEHKAMH.
CmauuBanue.
Kanunnsapuele siBneHusl.
Mopenu HeHbFOTOHOBCKOM JKHUJIKOCTH.
CrniocoObl U3MepeHus BIaKHOCTH.
HccnenoBanue HarpeBaHUs U IUIaBJIEHUS KPUCTAJUIMUECKOro BellecTBa. Buabl nedopmariuii.
HabGmotenne manbix nedopmariuii.
Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul, npakmuxkym V3ydeHne 3aKOHOMEpHOCTEH
UcCIapeHus >KuIKocTedl. M3mepeHue ynenbHON TEIUIOTHI IUIABIEHUS JbAa. l3yueHue CcBOMCTB
HACBIIICHHBIX TIapOB.
N3mepenue abCoOTHOM BIaKHOCTH BO3/yXa U OIIEHKA MacChl HapOB B IOMELIEHUH.
N3mepenne kod¢duipienTa moBEpXHOCTHOTO HaTshKeHUs. M3mepenne momyst FOxra.
HccnenoBanue 3aBUCUMOCTH Jie(opMalii pe3MHOBOTO 00pa3iia OT NPUI0KEHHONW K HEMY CHJIBL.
Pasoen 4. nexkmpoounamuxa Tema 1. DnekTpuueckoe mose
DnekTpu3anus Tea U €€ MPOSIBICHUS. DJIEKTPUYECKUN 3apsii. [Ba BUIa AJIEKTPUUECKUX 3apsiioB.
[IpoBoAHMKY, AMAIEKTPUKU U MOJIYHNPOBOJHUKU. DJIEMEHTApHBIM AJIEKTpUYECKUIl 3apsj. 3aKOH
COXpaHEHHUs DdJIEKTPUUYECKOro 3apsina. B3ammopeiicTBue 3apsiioB. TodeuHble 3apsiibl. 3aKOH
Kynona. Dnextpuueckoe mnone. Ero neiictBue Ha ayekTpuueckue 3apsiabl. Hanpsok€HHOCTH
anekTpudeckoro mois. [IpoGueiidi 3apsan. JluHuM HAOpPsHKEHHOCTH DIIEKTPUYECKOTO  IMOJIA.
OnHOpPOAHOE PIEKTPUUYECKOE TIOJIE.
[loTeHUManbHOCTh  3JEKTPOCTATUYECKOro MOojis. Pa3HOCTP MOTEHUMANOB U HANpSKEHHE.
[loTeHunanbHas 3HEpPrus 3apsia B IEKTPOCTaTUYECKOM Mose. [loTeHnunan 31eKTpocTaTH4ecKoro
noJist. CBsi3b HANPSHKEHHOCTH TOJIS M PA3HOCTHU MOTEHLIMAJIOB JJIS AJIEKTPOCTATUYECKOTO T0JIA (KaK
OJTHOPOJHOTO, TAK M HEOAHOPOIHOIO).
[IpuHIMIT Cynepro3uIUU AIEKTPUUECKUX TTOJIEH.
[Tone Toueunoro 3apsna. [lone paBHOMepHO 3apsikeHHOM cdepsl. [lose paBHOMEPHO 3apsSKEHHOTO
nmo oobémy mapa. [lone paBHOMEpHO 3apsKEHHOW OECKOHEUHOU MiuockocTu. KapTuHbl nuHUN
HaIpsHKEHHOCTH 3THUX TOJIEW U SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEM.
[IpoBOIHMKM B 3JIEKTPOCTATUYECKOM II0J€. YCJIOBHE paBHOBECHS 3apsioB. J(MAIEKTpUKH B
ANEKTPOCTaTUYECKOM MoJie. [ludnekTpruueckas MPOHULIAEMOCThb BELIECTBa.
Kongencarop. DnekTpo€MKOCTh KOHIEHCATOpa. DNEKTPOEMKOCTD IIJIOCKOT0 KOHIEHCATOPA.
[TapannensHoe coearHEHNE KOHAEHCATOPOB. IlocinenoBaTenbHOE COEAMHEHNE KOHIEHCATOPOB.
DHeprus 3apsyKeHHOI0 KOHJIEHCATOPA.
JIBrokeHuE 3apsHKeHHOM YaCTUIBI B OTHOPOTHOM AJIEKTPUUYECKOM MoJie. TeXHuYecKue yCTpoicTBa u
TEXHOJIOTMYECKHE IPOLECChl: AJIEKTPOCKOI, 3JIEKTPOMETp, 3JIEKTpOCTaTHYecKas 3aluTa,
3a3eMJICHHE AIIEKTPOIPHOOPOB, KOHACHCATOPHI, reHepaTtop Ban ne I'paada.
JleMoHCTpanuu



YCTpOoNCTBO M NMPUHIUI JEHCTBUS 3JIEKTPOMETpa. DJIEKTPUUECKOE I0JIE€ 3apsKEHHBIX LIAPUKOB.
DneKTpUUecKoe MmoJje BYX 3apsuKeHHBIX MIIacTUH. Moiens 35ieKTpocTaTuiaeckoro renepartopa (Bau
ne ['paada). [IpoBOHUKH B 3JIEKTPUUECKOM I0JI€. DIEKTPOCTATUUECKAs 3alUTa.

VYeTpoiicTBO M JICMCTBHE KOHJIEHCATOpAa TMOCTOSIHHONW W TMEPEeMEHHON EMKOCTH. 3aBHUCHMOCTH

3JEKTPOEMKOCTH IIOCKOTO KOHAEHCaTopa OT IUIOMIAAM IUIACTHUH, PACCTOSHUS MEXKIYy HUMH M

JUAJIEKTPUUECKON MPOHUIIAEMOCTU. DHEPrUsl SJIEKTPUUECKOrO MOJsS 3apsKEHHOT0 KOHJIEHcaTopa.

3apsika u pa3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

YyeHnueckuil 3KCIEpUMEHT, j1abopaTopHble padOThl, MPaKTUKYM QyenKka cunl 63aumooetcmeus
3apAACEHHbIX Meil.

HaOmtonieHne mnpeBpallleHusi HSHEPruM 3apsHKEHHOIO KOHJIEHCATOpa B HSHEPTUI0  H3JIyYEHUs

CBETOAMO/IA.

N3yueHune mnpoTekaHuss TOKa B LEMNHU, COJAEpKalled KoHAeHcaTop. PacmpeneneHue pa3sHOCTH

MOTEHIIMAJIOB (HANPSKEHUS) IPU TOCIEA0BAaTEIbHOM COEIMHEHUN KOHIEHCATOPOB.

HccenenoBanue paspsaa KOHAEHCATOpA Yepe3 pe3ucTop.

Tema 2. IToCTOSIHHBIN 27EKTPUUECKUNA TOK

Cuia Toka. [locToAHHBIN TOK.

VYcnoBus CylecTBOBaHUS MOCTOSIHHOTO 3JIEKTpUYecKoro Toka. Mcrounnku Toka. Hanpsixenue 11 u

S/C

3akoH OMa 11 yyacTKa IeTH.

DIIEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COITPOTUBIIEHUSI OJTHOPOJHOTO MPOBOJAHUKA OT €T0

JUTMHBI U TUIOLIAU TIOTIEPEYHOTO CEYEHUS. Y IETIbHOE CONPOTUBIICHUE BEIIECTBA.

[locnenoBarenpHoe,  HapajjieNbHOE, CMEIIAHHOE  COEJMHEHHE  IPOBOJHUKOB.  Pacuér

pa3BeTBIEHHBIX ekTpudeckux neneit. [Ipasuna Kupxroda. Pabora anexrpudeckoro Toka. 3akoH

Hxoynsa-Jlenua.

MoIHOCTb NEKTPUYECKOr0 TOKa. TemtoBasi MOLUTHOCTD, BBIJENIsIEMAasi HA PE3UCTOPE.

OJIC u BHYTpeHHEE COINPOTUBICHHE HCTOYHHMKA Toka. 3akoH Owma A MONHOM (3aMKHYTOH)

3JIEKTpUYECKOU 1enu. MomHocTh ucTouHuKa Toka. KopoTkoe 3ambikanune. Konaencatop B uenu

MIOCTOSIHHOTO TOKA.

TexHu4eckue YCTpPOWCTBA W TEXHOJOTMUYECKHE TMPOIECChl: aMIIEpPMETP, BOJIBTMETP, PEOCTarT,

CYETUHK JIEKTPUUECKOU DHEPIUH.

JleMoHCTparuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA OT HAMPSDKEHUS ISl PE3UCTOpA, JIaMITbl HAKaJMBaHUS U

CBETOJIMO/A.

3aBUCUMOCTbH COMPOTUBJICHUS HUIMHAPUUECKUX MPOBOJIHUKOB OT JJIMHBI, MJIOMIAJH MTONEPEYHOTO

CEYEeHUs U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT COMIPOTUBIICHHUS MPU TTOCTOSTHHOM HAIPSHKEHUH.

[Ipsimoe wu3mepenne OJIC. KopoTkoe 3aMmblkaHuW€ TrajJbBaHUYECKOrO JJIEMEHTAa M  OLIEHKA

BHYTPEHHETO CONPOTUBIICHHUS.

CniocoObI coeMHEHUST NCTOYHUKOB Toka, IJ1C GaTtapeii.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXAY MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B LIETIH.
Vuenuueckuu sxcnepumenm, nabopamopuvle padomsi, npaxmuxym VccienoBaHue CMeNIaHHOTO
COEJIMHEHUs pe3UCTOPOB. M3MepeHne y1enbHOro ConpoTUBIEHUS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS JJIA JIAMIIbl HAKAJUBaHUA. Y BEJIHMUYECHUE

npenena uaMepeHus ammnepmerpa (Bonstmetpa). M3mepenune 3/]C 1 BHyTpeHHETO COMPOTHUBIICHUS



ncrouHuka Toka. Mccnenosanue 3aBucumocty J/C raapBaHUUECKOrO JIEMEHTA OT BPEMEHU IpU
KOPOTKOM 3aMBIKaHUH.
HccnenoBanue pa3HOCTH MOTCHIMAIOB MEKIY IIOJIIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LICTIH.
HccnenoBanue 3aBUCHMOCTH OJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.
Tema 3. Toku epa3nuuHbIX cpenax
OnexTpuueckas MPOBOAMMOCTb PAa3INYHBIX BELIECTB. OJIEKTPOHHAsI MPOBOJUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTD CONPOTUBIICHUSI METAJIJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTb.
DnexkTpuueckuil Tk B BakyyMe. CBoicTBa 3J1eKTpOHHBIX My4KoB. [lonynpoBoguuku. CobcTBeHHas
U MIpUMECHAasi MPOBOAMMOCTD IOJIYNPOBOJHUKOB. CBolicTBa p-n-nepexoaa. IlomynpoBogHUKOBbIE
prOOPBI.
ONEKTPUYECKUH TOK B JJEKTPOJIMTAX. DJIEKTPOJIIMTUYECKAs AUcCCOLUanus. DJIEKTPOJIN3. 3aKOHbI
®dapaznes 1 3IEKTPOIU3a.
DJIEKTpUYECKUH TOK B razax. CaMOCTOSITEIbHBIN U HECAMOCTOSITEIbHBIN pa3psi. PaznuyHbie TUTIBI
CaMOCTOSTENBHOTO pa3pana. Moinuus. [Tnazma.
TexHuueckue  ycTpolcTBa M NPAaKTUYECKOE  IPUMEHEHHE:  ra3opa3psaHble  JIAMIIBL,
AJIEKTPOHHO-JIyueBasi TpyOKa, MOJYNPOBOJHUKOBBIE HPUOOPHI: AMOA, TPAaH3UCTOP, (POTOAMO,
CBETOAMO/, FaJIbBaHUKA, paUHUPOBAHUE ME/IH, BHIIJIAaBKA AJIFOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHSL.
JleMoHCTpau
3aBUCUMOCTb COITPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTE 3JIEKTPOJIUTOB.
3akoHsbI 2nekTponusa Dapazes.
HckpoBoli paspsii 1 IpOBOAUMOCTb BO3/1yXa.
CpaBHeHuE NPOBOJIUMOCTH METAJJIOB U MOJIYIIPOBOIHUKOB.
OAHOCTOPOHHSISI MPOBOJUMOCTD JTUOJIA.
Yuenuueckuu sxcnepumenm, nabopamopuvie pabomvl, npaxmuxym HalOioneHue »>IeKTposn3a.
N3mepenue 3apsiia OIHOBAJIEHTHOIO MOHA.
HccnenoBanue 3aBUCHUMOCTH  CONPOTHMBIEHUS TEPMOPE3HCTOpa OT TeMmmeparypsl. CHaATHE
BOJIbT-aMIIEPHOM XapaKTEPUCTUKU AUOJA.
DU3HYECKUN IPAKTUKYM
CriocoObl  u3MepeHHss (PU3MYECKUX BEIWYMH C HCIOJIb30BAaHUEM AaHAIOTOBBIX M LU(MPOBBIX
U3MEPUTENIbHBIX NPHOOPOB W  KOMIIBIOTEPHBIX  JaTYMKOBBIX CHCTEM. AOCONIIOTHBIE H
OTHOCHUTEJIbHBIE TIOIPEIIHOCTU U3MEepeHU (pru3nueckux BeanyuH. OLleHKa IpaHULl HOTPEIIHOCTEH.
[IpoBeneHne KOCBEHHBIX WM3MEPEHUM, HCCICAOBAHUN 3aBUCUMOCTEN (DHU3UYECKUX BEITWYMH,
MpOBEpKa MPEATIOKEHHBIX TUMOTe3 (BBIOOp M3 pabdOT, ONMMCAHHBIX B TEMAaTHYECKUX pazjeliax
«Y4YEeHNYeCKUI SKCTIEPUMEHT, JTAOOpaTOPHbIE pabOTHI, TPAKTUKYM).
MexnpeamMeTHbIe CBA3H
N3yuenne kypca ¢usuku yriayonéHHoro ypoBHs B 10 kimacce ocyuiecTBiseTcs ¢ y4ETOM
coJiep KaTeIbHBIX MEKIIPEIMETHBIX CBA3EH ¢ KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu
1 TEXHOJIOTHH.
Mesicnpeomemmnvie NOHAMUA, C6A3AHHbBIE C U3YUCHUEM MEMOO006 HAYYHO20 NOZHAHUA: SIBICHUE,
Hay4HbIM (akT, runoresa, (puU3nuveckas BEIUYMHA, 3aKOH, TEOpHs, HAOJIOJEHHE, HKCHEPUMEHT,
MOJIETUPOBAaHUE, MOJENb, H3MEpPEHHEe, MOrPEUIHOCTH H3MEPEHHH, H3MEpHUTENbHbIe MNPHOOPHI,
g poBast 1abopaTopus.
Mamemamuxka: Pemienue cuctembl ypaBHeHHH. JluneitHast ¢ynkuus, mapabona, runepbomia, ux
rpa¢pukd U cBOWCTBa. TpuroHomerpuyeckue (PyHKIMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'CHC,



OCHOBHOE€ TpPUIOHOMETPUYECKOE TOKIAECTBO. BEKTOpBl M HX IPOEKIHH HA OCH KOOpAMHAT,
CJI0’)KE€HHE BEKTOPOB.

Buonozua: mexanuueckoe IBIKEHUE B KUBOU mpupoze, nuddysus, ocMoc, TEI1000MeH KHUBbBIX
OpraHU3MOB, TEIUIOBOE 3arps3HEHHE OKpYKAIOIIEH Cpelbl, YTUIM3alus OHOOpraHMYEeCKOro
TOIUTMBA [JIsl BBIPAaOOTKH «TEIUIOBOM» M JIIEKTPOIHEPTHH, IMOBEPXHOCTHOE HATSDKCHHUE W
KalWJUIpHBIE SIBJICHUS B IPUPO/JIE, JIEKTPUUECKUE SIBICHUS B dKUBOU IPUPOJE.

Xumua: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAS
Macca, MOJlyYeHHE HAHOMATEepUaJIOB, TEIUIOBbIE CBOMCTBAa TBEPIBIX TeJd, >KUIKOCTEH U Tras3oB,
KHUJIKUE KpPUCTAJLJIbl, 3JEKTPUUECKHE CBOWCTBA METAJUIOB, J3JIEKTPOIMTUYECKAS] AMCCOLUAIMS,
rajabBaHUKa, dJIEKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodpazoBaHue ABUKCHUN C UCTIOIB30BAHUEM MEXaHU3MOB, YUET CYXOTr0 U KHUAKOTO
TpeHHsT B TEXHUKE, CTATUUYECKHE KOHCTPYKIHMH (KPOHIITEHH, pelerdyarble KOHCTPYKIUH),
HCIIOJIb30BAaHNUE 3aKOHOB COXPAHEHUS MEXAaHUKM B TEXHUKE (THPOCKOI, BOJOMET U JApYyrue),
JBUTATENIb BHYTPEHHETO CrOpaHusi, MapoBas TypOWHA, OBITOBOW XOJOAWIBHUK, KOHIUIIMOHED,
TEXHOJIOTMM TMOJYYEHUS COBPEMEHHBIX MaTepHalioB, B TOM YHCIE€ HAHOMATEpHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHUYECKas 3allUTa, 3a3eMJICHHE 3JEKTPONpUOOpOB, razopa3psaHbIe
JaMIIbl, MOJIYIPOBOJAHUKOBBIE IPUOOPHI, TaJIbBAHUKA.

11 KIIACC
Paznen 4. Dnexkrponunamuka Tema 4. Maenumnoe none
B3anmopaeicTBUE NMOCTOSIHHBIX MAarHUTOB M NPOBOJHUKOB C TOKOM. MarHutHoe mnoje. Bekrtop
MAarHWTHOM MHAYKUMHU. [ [puHIMI cynepno3nnuny MarHuTHBIX 11osei. JIMHuM MarHUTHOW MHAYKIIUH.
MarunuTHO€ 110Ji€ IPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOAHUKA, KATYIIKU U KPYTOBOT'O BUTKA). OTBIT
Opcrena.
Cuna Amrniepa, €€ HanpaBJIE€HUE U MOJTYJIb.
Cuna Jlopenna, e€ HampaBlIeHHE U MOAYJb. J[BM>KeHHE 3apsKEHHOM YacTHIBI B OJHOPOJIHOM
MarHuTHOM noje. Pabota cunbl JlopeHa.
MarunutHoe nojue B Bemectse. GeppoMarHeTUky, napa- U 1uaMarHeTUKH.
TexHu4eckne ycTpoNCTBAa U TEXHOJIOTMYECKUE IMPOILECCHl: MPUMEHEHHUE MOCTOSHHBIX MarHUTOB,
AIEKTPOMArHuTOB, TECTEP-MYJIBTUMETD, SJIEKTPOABUTaTENb SIKOOH, YCKOPUTENIU 3JIEMEHTapHbBIX
YaCTHII.
JleMoHCTpanuu
Kaptuna nuHu# MHAYKIMA MArHUTHOTO TOJS MOJIOCOBOTO U TOJKOBOOOPA3HOTO IMOCTOSIHHBIX
MAarHuTOB.
Kaptuna nuaMi MarHUTHOM WHAYKIIUU TIOJS JUIMHHOTO TPSIMOTO TMPOBOJHHKA M 3aMKHYTOTO
KOJIBIIEBOT'O TIPOBOJIHUKA, KATYIIKK ¢ TOKOM. B3anMozeiicTBrue AByX MPOBOJAHUKOB ¢ TokOM. Cuiia
Awmriepa.
HeiictBue cuibl JlopeHlia Ha WOHBI dNekTponuTa. HalmrogeHne MBUKEHHs MydKa SJIEKTPOHOB B
MarHuTHOM mnose. [IpuHiun nqefdcTBus 3JeKTPOU3MEPUTENBHOIO MPUOOpa MarHUTOINEKTPUUECKOM
CHUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopuvle pabomsi, npaxmuxym VicciienoBaHue MarHUTHOTO TOJIS
MOCTOSIHHBIX MarHuToB. MccienoBanne CBOMCTB (peppOMarHeTHKOB.
HccnenoBanue AeiCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM. V3mepenue cuibl AMiiepa.



N3yuenue 3aBUCMMOCTH CUIJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenrie MArHUTHOM MHAYKIIMM HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.
Tema 5. DiieKTpoMarHuTHAsE MHIYKIUS

SIBnenue snekTpoMarHuTHOM MHAYKUMU. [loTok BekTopa MarHuTHON MHAYKIMH. DJ{C UHIYKIUH.

3aKoH aneKTpoMarHuTHo nHaykuuu Papanesd. Buxpesoe anexkrpudeckoe nosue. Toku Dyko.

OJ1C uHAYKIMH B MPOBOJHUKE, IBUKYIIEMCS B OTHOPOIHOM MarHuTHoM noJje. [Ipasuiio Jlenia.

NunykrtuBHOCTh. KaTyika MTHAYKTUBHOCTH B LEMHU IOCTOSIHHOTO TOKA. SIBI€HHE CaMOMHAYKIIMH.

OJ1C caMOMHIYKIIUH.

DHeprusi MarHUTHOTO TIOJIS KaTYIIKUA ¢ TOKOM. DJIEKTPOMarHuTHOE TOJIe.

TexHu4ecKue ycTpoucTBa U TEXHOJIOTUUECKHUE TIPOLIECCHl: MHAYKIIMOHHAS TI€4b, COJICHOM/I, 3allIUTa

OT 3JIEKTPU3ALMH TEJl IPU JABHKEHUU B MAarHUTHOM I10J1€ 3€MJIU.

JleMoHCTparuu

Habmtoienue siBneHUs 3J€KTPOMAarHUTHON UHTYKIUH.

Uccnenoanue 3aBucumoctd 3/1C UHIYKIIMK OT CKOPOCTH U3MEHEHUSI MArHUTHOTO TOTOKA.

IIpaBuno JleHna.

[lagenre MarHuTa B aTlOMUHUEBOM (MeAHOMN) TpyOe. SIBIeHEe cCaMOMHAYKIUH.

Hccnenoanue 3aBucumoct 3/1C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHUSI CHJIBI TOKA B IIETH.
Vuenuueckuu sxcnepumenm, nabopamopmvie padoomsi, npakmuxym ViccnenoBaHue —sIBIEHUS
3JIEKTPOMArHUTHOM MHAYKIMU. OmnpeaesieHne HHAYKIIMA BUXPEBOT0 MarHUTHOTO 1oJs. MccnenoBanue
SIBJIICHUSI CaMOMHIYKIH. COOpKa MOJIENH JIEKTPOMArHUTHOTO T€HEpaTopa.

Paszoen 5. Konebanus u sonnvl Tema 1. Mexanndeckue kojaeOaHus

Koneodarenpnas cuctema. CBOOOIHBIE KOJIEOAHUS.

Iapmonnueckne kosebanus. KuHematndyeckoe W JUHAMHYECKOE OIMCaHHWE. JHEPreTHYeCcKoe

onucaHue (3aKOH COXpaHEHUsS MEXaHWMYECKOW HHepruu). BBIBOJA AMHAMUYECKOTO OIHUCAHUSA

FapMOHHMYECKUX KOJIEOAHUN U3 UX YHEPreTUYECKOro U KHHEMaTHYECKOTO OMUCaHUS.

Ammumntyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJeOaHUW MCXOJHOM BEJIUYUHBI C

aMIUIUTyIaMU Kosie0aHui e€ CKOPOCTH M YCKOPEHHUSI.

[lepmon wm wuactora konebanuii. Ileprox ManbIX CBOOOAHBIX KOJIGOAHWH MaTeMaTHYECKOTO

MasTHUKA. [leproa cBOOOTHBIX KOIEOaHHI IPYKUHHOTO MasTHUKA.

[onsiTue o 3aryxaromux koliebanusx. BeiHykeHHbIe KoneOanus. Pe3onanc. PesonancHas kpuas.

Bnusiaue 3aTyXaHus Ha BUJ PE30HAHCHOW KPpUBOH. ABTOKOICOaHMS.

TexHuueckue ycTpoicTBa U TEXHOJIOTUYECKHE MTPOLIECCHI: METPOHOM, YacChl, Kauelld, My3bIKaJIbHbIC

MHCTPYMEHTBI, cericMorpad.

JleMoHCTpanuu

3anuch Kone0aTeabHOTO ABMKEHUS.

Hab6moienne He3aBUCHMOCTH MEpHO/Ia MaJIbIX KOJIeOaHU rpy3a HA HUTHU OT aMILIUTY/bI.

HccnenoBanue 3aryxarmux KOJIEOAHWH M 3aBUCUMOCTH TepuoAa CBOOOIHBIX KOJIEOAaHWA OT

COTNPOTHUBIICHUS.

HccnenoBanue konebaHuii rpy3a Ha MAaCCUBHOM MPYXHUHE C 11ETIbI0 (OPMUPOBAHUS MTPEICTABICHHUH

00 uaeansHOM MOIENN NPYKUHHOTO MasiTHHUKA.

3aKOH COXpaHEHHUS! SHEPruu MpH KoJieOaHUsX rpy3a Ha mpyxkuHe. VccnenoBaHue BBIHYXIIEHHBIX

konebanuii. Habmonenue pesonanca.

YdeHu4eckuil SKCIIEpIMEHT, TabopaTOpHBIE pabOTHI, MPAKTUKYM

N3mepenue mepuona CBOOOAHBIX KOJEOAHWN HHUTSHOTO W MPYKUHHOTO MAasTHHKOB. W3ydeHwue

3aKOHOB JIBIDKEHUS Teja B X0Ji¢ KollebaHuii Ha yrpyroM nojsece. M3ydeHne ABHKEHUS HUTSHOTO



MasiTHuKa. [IpeoOpa3oBaHue sHeEpruM B NPYKUHHOM MasTHUKE. MccinenoBanue yObIBaHUS
aMIUIMTYIbI 3aTyXaromux Konebanuil. McciaenoBanue BBIHYKIECHHBIX KOJCOAHHIA.
Tema 2. DyIeKTpOMarHuTHbIE KOJICOAHUS
KonebarenbHblit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHUsI B H1€aIbHOM KOJIeOaTeTbHOM
KoHType. @opMmyiia TomcoHa. CBsA3b aMIIUTYABI 3apsiia KOHAEHCATOPA C aMILIUTYOM CHJIBI TOKA B
Kosie0aTeIbHOM KOHTYpE.
3aKOH COXpaHEHHMs DHEPrUd B HUJCAIBHOM  KoJIe0aTeNbHOM  KOHType. 3aTyXarolue
AJIEKTPOMAarHUTHbIE KojeOaHus. BeIHYX/1€HHbIE 3JIeKTPOMarHUTHbIE KOJIeOaHUs.
[lepemenHbIi TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIUTYIHOE U AEHCTBYIOIIEE 3HAUCHUE CHUJIBI
TOKA W HANpPsDKEHUS TPH pa3iInyHON popMe 3aBUCUMOCTH NIEPEMEHHOTI0 TOKA OT BPEMEHH.
CunyconaaibHbI NTIEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP M KATYIIKAa MHAYKTUBHOCTU B LIETIH
CUHYCOMJIaJIbHOTO NepeMeHHOoro Toka. Pesonanc Tokos. Pe3oHanc HanpsKkeHUi.
Wneanwsusiii Tpanchopmatop. [IponsBoacTBo, nepegada u moTpedIeHne dICKTPUICCKON SHEPTUH.
OKOJIOTUYECKUE PUCKH TIPU IPOU3BOJCTBE AJIEKTpOo3Hepruu. KynbTypa UCHOIB30BaHUS
AJIEKTPO3HEPIUH B IOBCEAHEBHOM JKHU3HHU.
TexHnyeckue ycTpolcTBa M TEXHOJIIOTMUECKHME IMPOLECCHI: IEKTPUUYECKUI 3BOHOK, I'€HEPATOp
MIEPEeMEHHOI0 TOKa, TMHUH 3JIeKTponepeaay.
JleMoHCTpau
CB00OOIHBIC AIEKTPOMATrHUTHBIE KOJICOAHMS.
3aBUCUMOCTb YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT MHIYKTUBHOCTH M EMKOCTH KOHTYpa.
OcuunorpamMmbl 3JI€KTPOMarHUTHBIX KoneOaHuil. ['eHepaTtop He3aTyXaromuX IEKTPOMArHUTHBIX
kojeOaHuil. Mojienb 3JIEKTPOMArHUTHOTO TIeHepaTtopa. BbIHYXJAEHHbIE CHHYCOMJANbHBIC
KoJIeOaHus.
Pe3ucrop, karymika MHIYKTUBHOCTH M KOHAEHCATOP B LIENIM NEPEMEHHOTO TOKa. Pe3oHaHc mpu
IIOCJIEIOBATEILHOM COEIMHEHUH PE3UCTOPa, KaTyIIKA MHAYKTUBHOCTH M KOHJEHCATOPA.
YcTpoiicTBO M npUHIUT AeicTBUA TpaHchopmaTopa. Moiens IMHUY 3IIEKTpoIepeiayun.
Y4eHnueckuit IKCEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM H3yuenue mpancgopmamopa.
HccnenoBanue nepeMeHHOT 0 TOKA Yepe3 M0CIIEI0BATEIbHO COEJUHEHHBIE KOHIEHCATOP, KaTYLIKY U
pe3ucrop.
HaGmntoneHune 31eKTpOMarHuTHOTO Pe30HaHCA.
HccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.
Tema 3. MexaHHMYECKHUE U DJIEKTPOMArHUTHBIE BOJIHBI
MexaHuueckue BOJIHBI, YCIOBUSI UX pacnpocTpaHeHus. [lomepeuHble M NpPOAOIbHBIE BOJIHBI.
[lepuon, ckopocTh pacpOCTpaHEHUS U AJMHA BOJHBL. CBONWCTBa MEXaHUUECKHUX BOJIH: OTPAXKECHHUE,
IpeJoMIIeHHe, UHTepdEepeHIUs U JUPpaKIus.
3Byk. CkopocTh 3ByKa. ['poMKoCTh 3Byka. Beicota ToHa. TemOp 3Byka. IllymoBoe 3arps3HeHue
OKPYKaroIleil Cpesbl.
DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U3Iy4€HHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3aumMHas opueHranus
BeKTOpOB E, B, y B 2JIeKTpPOMarHUTHON BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, MPEIOMIICHUE, MOJSpU3alus, HHTephepeHIus U
nudpakiys.
[Ikana 3eKTpoMarHUTHBIX BOJIH. [IpuMeHeHNEe AIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpyuHUMIBI pangvoOCBA3M W TeleBUACHUA. Pannonokanus. OJIEKTPOMAarHUTHOE 3arps3HEHHE
OKpYKaroIle Cpesbl.



TexHuueckue ycTpoiiCTBa M MPAKTUUECKOE MPUMEHEHME: MY3bIKAJIIbHbIE WHCTPYMEHTHI, pajaap,
paauonpuéMHHK, TeIeBU30p, aHTeHHa, TenedoH, CBU-meus, ynbTpa3BykoBas IUArHOCTHKA B
TEXHUKE U MEJIULINHE.
JleMoHCTpanuu
OO6pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOOIBHBIX BOJIH.
Konebumomeecs Teno Kak MICTOYHHK 3BYKA.
3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.
Habntoienne otpakeHus U IpeIoOMIICHUS] MEXaHUYECKUX BOJIH.
Hab6nronenne narepdepeHnnu u qudpakimi MEXaHHIECKUX BOJIH.
AKyCTHUYECKHI pe30HaHC.
CBoiicTBa yabpTpa3ByKa U €ro IpUMEHEHUE.
Habmoienue cBsi31 rpPOMKOCTH 3ByKa M BHICOTHI TOHA C aMILTUTYAON U 4aCTOTOM KoJieOaHui.
HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXKCHHE, MPEIOMIICHHE, NOJIpr3anus,
mudpakuus, “HTephepeHIus.
OOHapyxeHue HH(PPAKPACHOTO U YIbTPA(PHOIETOBOTO H3ITyUCHHIH.
Y4eHUueCKUil SKCIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM H3yueHue napamempos 38YKo80U
BO.JIHbIL.
N3ydenue pacnpocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IpocTpaHcTBe. Tema 4. Onmuka
[IpssmosnHENHOE pacpoOCTpaHEHHE CBETa B OAHOPOIHOU cpene. JIyu cBera. ToUeUHBIN UCTOUHUK
CBETA.
OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHue u300pakeHHl B IJIIOCKOM 3€pKale.
Cdepuueckue 3epkana.
[Ipenomnenue cBeTta. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCOJIOTHBIM TMOKa3aTelb MPEIOMIICHUS.
OTtHOcuTENbHBIN MOKa3aTenapb npenoMiaeHus. [IocTosTHCTBO 4acTOTHl CBETa M COOTHOLICHUE JJIMH
BOJIH IIPU NIEPEX0AE MOHOXPOMATUYECKOIO CBETA YEPE3 TPAHULLy pa3/iesia IByX ONTHUECKUX CPE.
Xon nyueit B mpusme. [ucmepcus cBeta. CrnoxHblii coctaB Oenoro csera. LIser. IlomHoe
BHYTpEeHHEE oTpaxkeHue. [IpeenbHbIil yroi MoJHOr0 BHYTPEHHETO OTPAKEHHUS.
Cobuparolue 1 pacceuBarolue JUH3bL. ToHKast InH3a. POKYCHOE pacCTOSIHME U ONTHYECKas CHJia
TOHKOH JUH3BL. 3aBUCHUMOCTh (POKYCHOTO PpACCTOSHHUSI TOHKOW C(epudecKod IHH3BI OT eé
TE€OMETPUH U OTHOCUTEJIBHOTO IOKA3aTeNsl IPEIOMIIEHUS.
®opMyia TOHKOW JUH3bI. Y BEJIMYEHHE, 1aBAEMOE JTUH30M.
Xoa jy4a, TPOIIEANIETrO JIMH3Y MOJ MPOW3BOJIBHBIM YIJoM K €€ TIJIaBHOW ONTHUYECKOW OCH.
[TocTpoenre n300paskeHMit TOUKH U OTPE3Ka MPSAMON B COOUPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX
CUCTEMaX.
Ontuyeckue npudopsl. Pa3pemiatomnias cnocoOHOCTh. ['11a3 kKak onTHyeckasi CuCTeMa.
[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.
BonnoBas ontmka. UuTepdepenius cBera. KorepeHTHbIE HCTOYHHKH. YCIOBHUS HAOIIOICHHS
MaKCUMyMOB ¥ MHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JBYX KOTE€PEHTHBIX MCTOUYHUKOB.
[Ipumeps! KITacCUUECKUX HHTEPPEPEHITHOHHBIX CXEM.
Hudpaxmus ceeta. JAudpakiuonnas pemeTka. YcnoBue HaOMIOACHHS ITaBHBIX MaKCUMYMOB MpHU
MaJieHU MOHOXPOMAaTHYECKOro cBeTa Ha qudpakiuoHnyto peméTky. [lonspusanus ceera.
TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE MPOLECCHl: OYKH, JyMa, MEepuckomn, (oToamnmapar,
MHUKpPOCKOIl, TIPOEKLMOHHBIA  amnmapaT, IPOCBETICHUE ONTHKH, BOJOKOHHAs  OINTHKAa,
TU(paKIMOHHAS PEHIETKA.
JleMoHcTpanuu



3aKOHBI OTpayKeHUs cBeTa. McciaenoBanue NpeaoMIICHUS CBETA.
HaOntoneHne mnomHOro BHYTpPEHHEro oTpakeHus. Mopens cBertoBoja. lccienoBaHue xoza
CBETOBBIX ITYYKOB Yepe3 IIOCKONapaIeNIbHYIO IUIACTHHY U IIPU3MY.
HccnenoBanue cBoCTB n300paxeHuit B uH3ax. Mojienu MUKpOCKora, Teneckona. Habmonenne
uHTepdepenun ceera. Habmonenue 1BeToB TOHKUX IUIEHOK. HaGmionenue nudpakuuu ceTa.
N3yuenne nudpakumonnoit pemérku. HaOmronenue nudpakunonHoro crekrpa. Habmonenue
nucrepcur ceera. HaGuroieHue nossipusanum cBera.
[IpumeHeHne noaspoUI0B ISl U3YUEHUS] MEXAHUYECKUX HATIPSKEHHM.

YyeHuueckuid 3KCHEPUMEHT, JabopaTopHble palOOThl, MpPaKTUKyM M3mepenue nokasamens

npeloMIeHUs. CIeKIa.
HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAaCCTOSIHUS OT BELIECTBA (Ha IpUMeEpe KUAKUX JINH3).
N3mepeHune poKyCHOr0 pacCTOSHUS paccerBaroIuX JuH3. [lomyueHne n3o00paxeHus: B CUCTEME U3
IUIOCKOTO 3epKaa 1 auH3bl. [lonydeHne nzo0pakeHus B cucteMe U3 AByX JIMH3. KoHCcTpyrpoBaHue
TeJlecKonMUYecKkux cucreM. Habmoaenne nudpaxun, nHTepQEepeHIny 1 MOJIspU3alui CBETa.
N3yuenue mnonspuzanymu CBeTa, OTPaKEHHOIO OT IIOBEPXHOCTU JMIJIEKTpuKka. I3ydenwue
uHTEepEPEHIINH Ja3epPHOro N3TYUYeHUs Ha ABYX wiensx. Habmoaenue nucnepcum.
HabmroneHnue u nccnenoBanue JUPpakiMOHHOTO ceKTpa. M3MepeHue AIuHbI CBETOBOM BOJIHBI.
[lonyuenue ciekTpa U3Iy4eHUs: CBETOAMO/1a IIPH TOMOIIH TU(PPAKIIMOHHON PEIIETKH.
Pa3znen 6. OcHOBBI cIelIMAIBHON TEOPUU OTHOCUTEIBHOCTU
I'panunel npumeHuMOCTH — KilaccHyecKo MexaHukd. IlocTynaTel —crenumanbHOW — Teopuu
OTHOCHUTEJIBHOCTH.
[IpoctpancTBeHHO-BpeMeHHON WHTepBal. [IpeoOpa3zoBanmst JlopeHna. YcioBue NPUYMHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/IJIEHHE BPEMEHHU U COKpAILlEHUE JTUHBI.
DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b Macchl € SHEPrue U UMITYJIbCOM PEJIATUBUCTCKON YacTHUIIBl. DHEPIus MOKos. TexHUuuecKue
YCTPONCTBA U TEXHOJOIMUECKUE MPOLECCHl: CIlyTHUKOBbIE IPUEMHUKH, YCKOPUTENIHU 3apsyKEeHHbIX
YaCTHII.
YdeHu4ecKkuil SKCIIEPUMEHT, Tab0paTOpHBIE paOOTHI, MPAKTHKYM
OnpeneneHre HMMIyJIbca M DHEPrUU PEISITUBUCTCKUX dYacTUll (1o QoTtorpadusiM TpPEKOB
3apsKEHHBIX YaCTULl B MATHUTHOM IIOJIE).
Paznen 7. KBantoBas ¢usnka
Tema 1. KopryckyisipHO-€0IHOEOM Ayainu3M
PaBHOBeCHOE TerIOBOE U3IyUYEeHHE (M3IIydeHHE a0COTIOTHO YEPHOTO TeNa). 3aKOH cMelieHus Buna.
I'umote3a [Tnanka o kBaHTax. @OTOHBL. DHEPTUS U UMITYIBC POTOHA.
®otordpdext. Onbitel A.I. CronetoBa. 3akoHbl (oTorpdexrta. YpaBHeHHE ONHINTEHHA A
dhoroaddekra. «KpacHas rpanuma» porodddexra.
JlaBnenue cBera (B YaCTHOCTH, JIaBJICHWE CBETa Ha aOCOJIOTHO TOTJIOMIAIONIYI0 M aOCOIIOTHO
oTpaxkarolyro nosepxHocts). Onbitel I1.H. Jlebenena.
BomnHoBbIe cBoiicTBa wactuil. BomHbl ne bpoiuns. [[nwHa BomHbl ge bpoiins u pasmepsl o0mactu
JOKaJgu3alMM  JBWXKYyIIeHcs uacTulbl. KopmyckynsipHO-BOJHOBOM — ayanmusm. Judpaxius
JIEKTPOHOB Ha KPUCTAIIIAX.
Crneunduka usmepenuit B Mukpomupe. CooTHOIIEHUs HeonpeaenéHnoctei ['eitsenOepra.
TexHuueckne ycTpoiicTBa ¥ TEXHOJIOTHUECKHME TMPOIECCHI: CIEKTPOMETP, (HOTORIIEMEHT,
(doTonaTUMK, TYHHETbHBI MUKPOCKOII, COJTHEYHAs OaTtapes, CBETOAHOI.
JleMoHcTpanuu



®orodpdexkT Ha YCTaHOBKE C IMHKOBOW IUIacTUHOW. lMcciaemoBaHWE 3aKOHOB BHEITHETO
dhoroarddekra.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIICHHSI IOJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cgeronuon. Conneunas 6atapes.

YdeHuueckuil 3KCIIEpUMEHT, 1abopaTOpHbIe paboThl, IPAKTUKYM HMccredosanue pomopesucmopa.
W3mepenne mnoctosiHHOM IInanka Ha ocHoBe wuccienoBanus (otorddexra. HcecnenoBanue
3aBUCHMOCTH CHJIbI TOKA Y€PE3 CBETOAMOJ OT HAIIPSKEHUSI.

Tema 2. ®usuka aroma
OnBITHI 11O MCCIICIOBAHMIO CTpOCHUs aToma. [manerapras mozaens atoma Pesepdopna.

IMocrynater bopa. M3nydenue u nornomieHrue (GOTOHOB MPHU MEPEXOJe aToMa C OJHOTO YPOBHS
SHEPIUH HA IPYrOM.

Bunsr cnexktpoB. CriekTp ypoBHEW sHepruu aroMa Bojopoaa. CHOHTAHHOE W BBIHYXIAEHHOE
u3nydeHue cpera. Jlazep.

TexHnyeckue ycTpoHCTBa U TEXHOJIOIMUECKHE MPOLECCHI: CIIEKTPAIbHBINA aHAINU3 (CHEKTPOCKOI),
Ja3ep, KBAHTOBBIN KOMITBIOTED.

JleMoHCcTpanuu

Mopens onbiTa Pezepdopna.

Habntoienne nuHelyaThIX CIIEKTPOB.

YCTpoUCTBO U JEHCTBHE CUETUYMKA NOHU3UPYIOLIUX YACTHULL.
Onpenenenyie JUIMHBI BOJIHBI JIA3EPHOTO U3TYYECHHUS.

YdeHnueckuil 3KCIIepUMEHT, 1abopaTOpHbIe padOThl, NPAKTUKYM Habniodenue auneiuamozo cnekmpa.
HccnenoBanue criekTpa pa3peskeHHOro aTOMapHOTo BOJIOPOa U U3MEpeHUe MocToaHHOM Punbepra.

Tewma 3. dusuka aTOMHOTO siipa U 3JI€MEHTapHbBIX YaCTHIL
Hyxnonnas monens sinpa I'eiizen6epra-VBanenxo. 3apsan siapa. MaccoBoe uuciio sijipa. M3otomnsl.
PagnoakTMBHOCTS. Anba-pacna. DJEeKTpPOHHBIA M TO3UTPOHHBIM  Oera-pacma.
l'amma-uznyuenue.
3aKOH paJuoaKTUBHOIO pacmajia. PanqnoakTuBHbBIE U30TOIBI B IpUpoJie. CBOMCTBA HOHU3UPYIOIIETO
n3nydeHus. BinsHue paguoakTUBHOCTU HA JKUBbIE OpraHu3Mbl. EcTecTBEeHHbINH (POH H3ITydeHUS.
Jo3umerpusi.

DOHeprusi CcBS3M HYKIOHOB B sjpe. Snepuble cuibl. Jledekt macchl siapa. SlnepHble peakiyu.
Jlenenue u cuntes siaep. Snepueie peaktopsl. [IpobieMsl yrpaBisieMoro TepMOsIIEPHOTO CHHTE3A.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHSI SIIEPHOM SHEPTETUKH.

MeToapl  perucTpallid U HCCIENOBAaHUS  3JEMEHTapHbIX 4YacTull. DyHJaMeHTaJIbHbIE
B3aumojeicTBus. bapuonsl, Me30Hbl U JjenTtoHbl. IlpencraBnenne o CraHgapTHOW MOJIENH.
KBapk-rirooHHas MOZIENb aIpOHOB.

O®usuka 3a npenenamu CrtaHgaptHoW mojaenu. TémHas maTepus U TEMHas SHeprusi. EnuHCTBO
(bu3nueckoi KapTUHbBI MUpA.

TexHu4eckne yCTpOrCTBa U TEXHOJIOTUYECKHE MPOLIECCHI: T03UMETP, Kamepa BunbcoHa, siepHbIi
peakTop, TEPMOSACPHBINA PEaKTop, aTOMHast 00M0a, MarHUTHO- PE30HAHCHAS TOMOTrpadus.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomel, npaxmuxym ViccienoBanue TpekoB 4yacTull (o

rotoBeiM (Qortorpadusim). HccnenoBanue paguoakTUBHOTO (GOHA C HCIOJIB30BAHHEM J03WMETpa.

N3yuenune mormomeHus: 6eTa-4acTUIl aTFOMUHUEM.

Pa3nen 8. D1emMeHThI aCTPOHOMUM U aCTPOPU3UKU
Otanbl pa3BUTHA acTpoHOMMHM. [IpukinanHOE M MHMpPOBO33PEHUECKOE 3HAYEHHE aCTPOHOMUM.
[IpuMeHUMOCTb 3aKOHOB (PU3UKH 1J1s1 OOBSICHEHUS IPUPO/IBI KOCMUYECKUX O0BEKTOB.



Metoapl  acTpoHOMHMYECKHX — uccienoBaHuil.  COBpEMEHHBIE  ONTHYECKHE  TEJECKOIIBI,
paznoTeNecKoIbl, BHEATMOC(hEepHas aCTPOHOMUS.
Bup 3Bé3nHoro He6a. Co3Be3nus, sipkue 3BE3[bI, IJIAHETHl, UX BUAUMOE JABMKeHHE. ColaHeuHas
CUCTEMA.
Connue. ConHeuHas akTUBHOCTh. Mcrounuk sHepruu ConHua v 3BE314. 3BE31bI, UX OCHOBHbIE
XapaKTepUCTHKU. JluarpamMma «CHEKTpPaJbHBII KJIacC - CBETUMOCTb». 3BE3IbI IJIABHOU
MIOCJIEOBATEIBHOCTA.  3aBUCHUMOCTb ~ «Macca -  CBETMMOCTb»  JUIsl  3BE3I  IVIABHOHU
nocienoBareNbHOCTU.  BHyTpenHee cTpoeHue 3BE€3a. CoBpeMEHHbIE IPENCTaBICHHUS O
MIPOUCXOXAEHUU U 3BoJounu CosiHLA U 3BE3/1. DTallbl )KU3HU 3BE3I.
Mneunslii [TyTs - Hama I'anaktuka. [Tonoxenue u aBmxenne Connna B ["anaktuke. TUNbI rajlakTHK.
Papguoranaktuku u kBazapsl. YEpHbIE ABIPHI B SAPaX FajlaKTHK.
Bcenennas. Pacumpenne Bceenennoit. 3akon Xa06ma. Pa3zoeranne ramaktuk. Teopus Bosbiioro
B3pbIBa. PennkToBOE M3itydeHue.
MacmaOHas cTpykTypa Beenennoii. Meraranaktuka. Hepeménnsie mpo0aemMbl aCTpOHOMUH.

VYdaenuueckue HaOIIONEHUSA
HaGmtonenuss 3BE3qHOrO Heba HEBOOPYKEHHBIM TIJIa30M C HCIHOJIB30BAHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN [T ONIPEEeNICHUs TI0J0KEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3nusi CeBepHoro momymapus U sipkue 3BE3abl. HaGmromenus B Teneckon JIyHbI, IuiaHer,
TYMaHHOCTEU M 3BE3IHBIX CKOIUICHUM.

Pu3HYECKU NPAKTUKYM
CriocoObl  u3MepeHHsT (PU3MUYECKUX BEIWYMH C HCIOJb30BAHHUEM AaHAJIOTOBBIX M LU(POBBIX
U3MEPUTENbHBIX NPUOOPOB W  KOMIIBIOTEPHBIX  JaTYMKOBBIX CHCTEM. AOCOJIIOTHBIE H
OTHOCHUTEIIbHBIC TIOTPEIIHOCTH U3MEepeHU (hru3ndecknx BennyrH. OLeHKa TPaHHIl OTPEIIHOCTEH.
[IpoBeneHne KOCBEHHBIX HW3MEPEHHM, HCCICIOBAHUN 3aBUCHMOCTEH (U3WYCCKUX BEIIMYHH,
MpOBEpKa TMPEATIOKEHHBIX THMOTe3 (BBIOOp M3 pabdOT, ONMUCAHHBIX B TEMAaTHYECKUX pazjiesiax
«YYEeHNYEeCKUH IKCIIEPUMEHT, JJAOOPaTOPHBIE paOOTHI, IPAKTUKYM).
O6o0maroriee MOBTOPEHUE
OO6oOmeHne M cUCTeMaTH3alMsl COJEpXKaHUs paslenoB Kypca «MexaHukay, «MonekysspHas
¢bu3nKa 1 TepMOAMHAMUKAY, «IEKTpOAMHAMUKaY, «Konebanus u BOJIHB, « OCHOBBI CTIEUAIbHON
TEOPHH OTHOCUTENIbHOCTHY, «KBaHTOBas prsnka», « QIeMEHTH ACTPOHOMUH U aCTPOPU3UKI.
Ponp pu3MKM M acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COLMAIBHOM M ITHUYECKOU
cdepax IeATEIbHOCTH YEJIOBEKa, pOib U MECTO (U3UKU U ACTPOHOMUHU B COBPEMEHHOW Hay4HOH
KapTUHE MHUpA, 3HA4YEHHE OIMUCATEeNIbHOM, CHCTeMaTU3Upyollel, OOBICHUTENbHON U
MPOrHOCTUYECKON (DYHKIMU (pu3nueckoil Teopuu, posib (pu3nuecKkoil Teopud B (HopMHUPOBAHUH
MpeACTaBIeHUH 0 (pru3nUecKkol KapTHHE MUPA, MECTO (PU3MUECKOM KapTHHBI MUpPa B OOIIEM DIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJIE.
MexnpenMeTHBIE CBSI3U
N3yuenne kypca ¢usuku yriayOonéHHoro ypoBHS B 11 Kiacce OCyImIECTBISIETCS € y4ETOM
coJiepKaTeIbHBIX MEXITPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH, reorpadun
U TEXHOJIOTHH.
Mesicnpeomemmnvie nOHAMUA, C6A3AHHbBIE C U3YUECHUEM MEMO006 HAYYHOZ0 NO3ZHAHUA: SIBICHUE,
Hay4HbIH (akT, TUMoTe3a, (pU3NUecKas BEJIMYWHA, 3aKOH, TEOPHSs, HAOIIOJIEHHE, DKCIEPUMEHT,
MOJICIUPOBAaHUE, MOJENb, W3MEPEHHE, MOTPEUIHOCTH HW3MEPEHUH, H3MepUTENbHBbIE NPHOOPHI,
udpoBas 1a60paTopHsl.



Mamemamuxka: Peuienve cuctemsl ypaBHeHu#. Tpuronomerpudeckue GyHKIMHA: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. BEKTOPBI M NX MPOEKLUU HA OCH
KOOpJIMHAT, CJIOK€HUE BeKTOpoB. IIpomsBoaHble sneMeHTapHbIX (QyHKUuM. IlpuzHaku momobus
TPEYTrOJIbHUKOB, OIIPEIEICHHE MJIOIAAN TUIOCKUX PUTyp U o0bEMa Ted.
buonozua: >nexTpuueckue SBICHHUS B KMBOM Npupoje, KoieOaTenbHbIE IBM)KEHUS B KHUBOU
IIPUPOJE, OKOJOTMYECKHE PUCKU IIPU IPOU3BOACTBE JJICKTPOIHEPIHH, JIIEKTPOMArHUTHOE
3arpsi3HEHUE OKPYXKAlOUIeW Cpenbl, YJIbTPa3ByKOBas [UWAarHOCTUKAa B MEIMULIUHE, ONTHYECKUE
SABJICHUS B 5KUBOU MPUPOJIE.
Xumua: CTpoeHUE aTOMOB U MOJIEKYJ, KPUCTAILUIMYECKAS] CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHuUs KPUCTAJUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIH3.
T'eocpachua: wmarnuTHBIE TMONMIOCA 3€MIIM, 3aJ€KH MArHUTHBIX pyA, (oTochéMKa 3eMHOMN
MIOBEPXHOCTH, cericmorpad.
Texnonozua: NpUMEHEHUE NOCTOSHHBIX MAarHUTOB, IEKTPOMArHUTOB, AJIEKTPOABUraTenb Skoou,
TreHepaTop MEPEMEHHOT0 TOKAa, UHAYKIIMOHHAS I1€4b, JIMHUM JJIEKTPOIEpeaay, IeKTPOJABUraTeb,
panap, paiuONpUEMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neus, ynpTpa3ByKoBas IHarHOCTHUKA B
TEXHUKE, IMPOEKLMOHHBIA ammnapar, BOJOKOHHAs OITHKAa, COJHEYHass OaTapesi, CIyTHUKOBBIE
IIPUEMHHUKH, AIepHAs SJHEPreTUKA U SKOJIOTUYECKHUE ACTIEKTHI €€ Pa3BUTHUS.

Yu4er padoueii nporpaMMbl BOCIUTAHUSA

Peanu3zanus BocnuTaTeabHOro MOTEHIIMANA YPOKOB (DU3UKH MPEaycCMaTpPUBAET:

1.

MakcuManbHOE€ UCIHOJIB30BAaHUE BOCIHUTATENBHBIX BO3MOXKHOCTEH COJEp)KaHUs y4eOHOro
npeamera «®Puszuka» s popMUpOBaHUS Yy OOYYAIOIMIMXCS POCCHUCKUX TPATUIIMOHHBIX
JTYXOBHO-HPABCTBEHHBIX U COLMOKYJIBTYPHBIX IEHHOCTEH, POCCUICKOT0 UCTOPUUYECKOTO CO3HAHUS
Ha OCHOBE HCTOPHYECKOI'O IPOCBEIIEHUS; MOAOOP COOTBETCTBYIOLIETO COAEPKKAHHS YPOKOB,
3a/laHui, BCTIOMOTaTeIbHBIX MaTEPHAIIOB, TPOOJIEMHBIX CUTYaLUN 1J11 00CYKIEeHUM;

BxntoueHue 11€1€BBIX OpPUEHTUPOB pE3yJAbTATOB BOCHHUTAHUS, HMX Y4Y€T B ONPEIEICHUU
BOCIIUTATEJIbHBIX 3a/1a4 YPOKOB, 3aHATUH;

Bxntouenue B colepkaHuUE YPOKOB TMPAa3AHUYHBIX M MaMATHBIX JaT B COOTBETCTBUU C
KaJIeHIapHBIM IJIAHOM BOCITUTATEIHHON PadOTHI;

Brei6op MeTOHOB, METONMK, TEXHOJOTHH, OKa3bIBAIOIIWX BOCIHTATEIIBHOE BO3/ICHCTBHE Ha
JUYHOCTh B COOTBETCTBUM C BOCIUTATENIbHBIM HJEAJIOM, ILEJIbI0 W 3aJaYaMHU BOCHHUTAHMUS,
LI€JIEBBIMU OPUEHTHPAMU PE3YJIBTATOB BOCIIUTAHMS;

[MpuBrneueHne BHUMAHUS OOYYAIONIMXCS K IICHHOCTHOMY AacCIIeKTy HW3YY4aeMBIX Ha YpOKax
MPEeIMETOB, SIBICHUI M COOBITUN, MHUIUUPOBAHUE 00CYK/IEHNH, BEICKA3bIBAHUIN CBOETO MHEHHUS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K U3y4a€MbIM COOBITHSIM, SIBIICHUSIM, JTUIIAM;
[IpumeHeHre MHTEPAKTUBHBIX (OpM y4eOHON pabOThl — MHTEIUICKTYATbHBIX, CTHMYIHPYIOIINX
[I03HABATEJIbHYI0 MOTHUBALIMIO, HWIPOBBIX METOJMK, JUCKYCCHUM, JaOIMX BO3MOYKHOCTh
MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOIO IHAJIOTA; TPYIIOBON pabOThI, KOTOpas YYHT
CTPOUTH OTHOILIEHUS U JEHCTBOBATh B KOMaHJAE, CIMOCOOCTBYET pPAa3BUTHUIO KPHUTUYECKOTO
MBIIICHNUS,

[MoOyxnenne 00yJaronmxcsi COOMI0AaTh HOPMBI TTOBEACHHUS, TIPABHIIA OOIIEHHS CO CBEPCTHUKAMU
U TeJarorudeckuMu paboTHUKamH, cooTBeTcTByromMe ykiany MBOVY «Kapmoropckas CIII
Nel18y, ycTaHOBIEHHUE M TOAIEPIKKY TOOPOKETATEIBHON aTMOC(hEpHI.

TEMATHUYECKOE IIVTAHUPOBAHUE
®dusuka, 10 kaacc



DJIeKTpOHHBbIE (HU(PPOBBIE)

Ne Tema Koa-Bo K/p o0pasoBaTebHbIe pecypchl
4acoB

1 Pa3pnen 1. Hayunblii MmeToa 6 1.Iludposas oOpazoBarenbHas
MO3HAHUSI MPUPOIBI wiathopma «Y4u.py»

2 Pasnea 2. Mexannka 35 4 2.2NeKTpPOHHOE PUIIOKEHUE K
Tewma 1. Kunematnka 10 1 yueOHUKY «DH3uKa»
Tema 2. Jlunamuka 10 1 3.T'ocynapcTBeHHast
Tema 3. CtaTuka TBép JIOTO 5 1 OGp&SOBaTeHBHaﬁ HJIaT(I)OpMa
Tena «Poccuiickas 3JIeKTpOHHas
Tema 4. 3ak0oHBI COXpaHEHUS 10 1 LIKOJIa»
B MEXaHMKe 4 .EnuHas KOJUIEKITAS

3 Pa3gen 3. MoJiekyJisipHas 49 3 1M (POBBIX 0OPa30BATEIBHBIX
(pu3uKa M TEPMOAMHAMHUKA peCcypcoB.
Tema 1. OCHOBEI 15 1 (http://school-collection.edu.ru/)
MOJICKYJISIPHO-KMHETHYECKOI 5. Hudposas odpasosarenbHas
Teopun mwiathopma «Skmacey
Tema 2. TepmoauHamuKa. 20 1 6. OmaiiH-1IKoNIa JUIs eTeH u
TerutoBble MaIIUHBI noapoctkos Skysmart
Tewma 3. ArperatHsie 14 1
COCTOSIHHSI BEIIECTBA.
da3oBbIe IEPEXOIbI

4 Paznen 4. 54 3
DJIeKTPOAMHAMH KA
Tema 1. DnexTpudeckoe 24 1
noJje
Tewma 2. [TocTrosiHHBIHI 24 1
ANEKTPUYECKUI TOK
Tema 3. Toku B pa3inHuHBIX 6 1
cpenax

5 Pazgen 5. ®usuyeckuii 16
NPaKTHKYM
Pe3epBHOe BpeMsi 10

OBULIEE KOJIMYECTBO 170 10

YACOB 11O TIPOT'PAMME




®u3uka, 11 kiaacc

JuaekTpoHHbie (undpoBbIe)

Ne Tema Koa-Bo K/p o0pa3oBaTe/IbHbIE PecypChl
4acoB
1 Paznea 1. 27 2 1.Iludposas obpazoBarenbHas
JIeKTPOAMHAMHUKA mathopma «YIu.py»
Tema 1. MarnuTHOE noJ1e 14 1 2.ONeKTpPOHHOE NPUIIOKEHUE K
Tema 2. DnexTpoMarHuTHAS 13 1 yaeOHUKY «DU3HKa»
WHAYKIUS 3.T'ocynapcTBeHHas
2 Pasnen 2. Kone6anus u 60 5 oOpasoBaresbHas maTdopma
BOJIHBI «Poccuiickas 2neKTpoHHas
Tema 1. Mexanudeckue 10 1 LIKOJIa»
KoJeOaHus 4 EnuHasi KOJUICKIHS
u(poBBIX 00pa30BATEIHHBIX
Tema 2. DneKTpoMarHUTHBIE 15 1 pecypcos.
KoJeOaHusI (http://school-collection.edu.ru/)
Tema 3. MexaHHU4eCcKHE U 10 1 5. Hudposas oOpazosarenbHast
3JIEKTPOMATrHUTHBIE iatpopma «SIkmacce
BOJIHBI 6. OnnaiH-1IKOJIA IS IETEH U
Tema 4. OnTuka 25 2 noapoctkos Skysmart
3 Pa3nen 3. OcHoBBI 5

CHelHAJIbHOI Teopuu
OTHOCHUTEJIbHOCTH (J1aJ1ee -

CTO)

4 Paznen 4. KpanroBas 25
¢puszuka
Tema 1. 15
KopnyckyisipHO-BOIHOBOM
JTyaJTi3M
Tema 2. ®u3uka aToma 5 1
Tema 3. ®du3nka aTOMHOTO 5
apa u
JJIEMEHTaAPHBIX
YaCTHII

5 Pasae 5. DjeMeHTbI 12
ACTPOHOMUH U
acTpopu3NKu

6 Pasznen 6. PusnuecKuii 16
NMPaKTUKYM

7 Pa3pen 7. O6o0maromee 15
NMOBTOPEHHE
Pe3epBHoe Bpemsi 10

OBHIEE KOJIMYECTBO 170 8

YACOB 1O TIPOTPAMME
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