MyHuumnanbHoe obuieobpasoBaTesibHOe yupexaeHune
«CpepgHan oblweobpasosBaTenpHas WwWKona Ne 2»

AHHOmMayus K pabouyeii npozpamme
yuebHoro kypca «PU3UKA»

Pabouas nporpamma yuyebHoro npeameta « PUIUKA» ob6sa3aTenibHOMN NpeaMmeTHON obnacTu
«ECTECTBEHHO-HAYYHbIE MPEAMETbI» pa3paboTaHa B cOOTBETCTBUM C NyHKTOM 32.1 ®FOC
COO u peanusyetca 2 roga ¢ 10 no 11 Knaccel.

Pabouas nporpamma pa3paboTaHa yunmTesiem B COOTBETCTBUM C NMONOKEHNEM O paboumx
nporpammax u onpegensieT opraHn3aLnio o6pasoBaTesIbHON AeATENbHOCTU yYUTENIEM B LLIKONE
no yyebHomy Kkypcy «OU3NKA».

Pabouas nporpamma yyebHoro Kypca «PU3NKA» senaeTtca yactbio OOMN OO0 onpeaensatoen:
- cogeprKaHue;

- NNIAHMpPYyeMble pe3ynbTaTbl (IMYHOCTHbIE, MeTanpeaMEeTHbIE U NpeaMEeTHbIE);

- TeMaTMYeCcKoe NaaHMpoBaHMe C y4eTom paboyen NporpamMmmbl BOCIUTAHUA U BOSMOMKHOCTbIO
ncrnonb3osaHua S0P/LOP.

Paboyasa nporpamma obcyaeHa U NPUHATA pelleHneM MeToANYeCcKoro oobeanHeHua n
cornacoBaHa 3aMecTUTe/IeM AnpeKTopa no yyebHo-BocnuTatenbHol pabote MBQOY COLL Ne2

[Jarta: 28.08.2023
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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU M TpeOOBaHUM K pe3yjbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbIX B OI'OC
COQO, a Ttakxke c yderoM (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMIMU MpernojaBanus yyeOHoro npeamera «Dusnka» B 00pa3oBaTeIbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHEIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampasieHO Ha (OpPMHpPOBaHUE
€CTeCTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOydeHnH ux ¢u3nke Ha 0A30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBetcTByeTr TpeboBanusim OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkXKe YUYUTBIBAET HEOOXOAMMOCTb pealn3aluu MEXIPEIMETHBIX
CBs3ell (PU3BMKM C €CTeCTBEHHO-HAy4YHBIMU Yy4eOHbIMH mpeaMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETTM M3Y4YeHHs (DU3UKU Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHUS Kypca (PU3UKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o (hu3MKe BKIHOYAET:

e IUIAHHPYEMBIE pe3yJIbTaThl OCBOCHMSI Kypca (pU3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 10 TOJaM 00yUYEeHMS,;

e cojepkaHue yueOHoro npeamera «dusmkay mo rogam oOyyeHusl.

dusnka Kak Hayka O Hambojee OOIMMX 3aKOHAX TMPHUPOJbI, BBICTYIAs B
Ka4yecTBE yueOHOro MmpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIH BKJaJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3yIOIIHMA
11 €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUHN, H3yYaeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoir reorpadueri m actpoHomueil. lcmonbp3oBaHME W AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HSHEPreTHKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMH CBOMCTBAMU M APYTHX.
W3ydyeHne (uU3MKKM BHOCUT OCHOBHOM BKJIad B ()OPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydaromuxcs, B (popMHpOBaHHE YMEHHUI NPUMEHSTH
HAy4YHBII METOJI TO3HAHUS NIPU BBINOJIHEHUU UMH YYE€OHBIX UCCIIETOBAaHUM.

B ocHOBYy Kkypca (usmku 1 ypOBHS CPEIHETO O0O0IIero oOpa3oBaHUS
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXHO pacCMaTpuBaTh KaK MPHUHIMIBL €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBIACTCS JIOTHUECKH
3aBEpPIICHHBIM, OH COJIEPKUT MaTepHaN U3 BCEX Pa3AeyioB (DM3UKH, BKIIFOYAET KaK
BOIIPOCHI KJIAaCCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoesn cemepanuzayuu. B COOTBETCTBMU C HEH MaTepuan Kypca (U3HKU
o0OBeMHEH BOKPYr (QU3MUYECKHX Teopwid. Bemymmm B Kypce SBIsSeTCA
dbopMHUpOBaHUE TIPEACTABICHHA O CTPYKTYPHBIX YPOBHSIX MaTCPHUH, BEIICCTBE W
noJe.

Hoes eymanumapuzayuu. B¢ peanuzanus mTpeArnosiaraeT MCHOIb30BaHUE
T'YMaHUTAPHOTO TOTCHIHMANAa (PU3NYCCKONH HAYyKH, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TakKkKe C  MHPOBO33PCHYCCKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMH TIPOOJIEMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusukum  mpeamnosaraet
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHYCCKUX U TEXHOJOTHYECKUX MPHUIIOKECHUN
M3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHS DJIEMEHTOB
cCoJlepKaHMs, TIOCBSIIICHHBIX HSKOJOTHYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TCXHWKH M TEXHOJOTHH, a TaKKe OOCYKICHUS
po0OJIEM paIlMOHAIBHOTO MTPUPOIOIIOIB30BAHMS M SKOJOTHYCCKOM 0€30IMacHOCTH.

CrepXKHEBBIMH 3JI€eMEHTaMU Kypca (PU3MKH Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBaHus SBJISOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POIu (QyHAAMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O TMPUPOJE, TpaHHUIlaX
OPUMEHUMOCTA TEOPHM, MJii ONUCAaHUA ECTECTBEHHO-HAYYHBIX SIBICHUH W
IIPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN TOAX0J B Kypce (DU3UKU peanu3yeTcs Mpexe
BCEro 3a CYET OpPraHu3allid JKCIEPUMEHTAIBHOU AESATENBHOCTH O0YyYarOIIMUXCH.
Jlns  Ga3zoBoro ypoBHS Kypca (U3MKH — 93TO HCIOJIb30BAHUE  CHCTEMBI
(POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U JIa0OpaTOpHBIX padoT,
KOTOpBIC B MporpamMme 1o (usnke oObeIHMHEHBI B OOIIMA CIHCOK YYCHHYCCKHX
MpakTU4YecKux padoT. Beiaenenne B ykazaHHOM TepedHe JTaOOpaTOPHBIX padoT,
MPOBOJUMBIX JJIS KOHTPOJSI W  OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
o0pa3oBaTeIpbHOTO TIpOIlecca HCXOAS M3 OCOOCHHOCTEH IUTAHMPOBAHUSA W
ocHamieHuss kabwHera ¢Qusuku. Ilpu dTOoM obOecmeunBaeTCs  OBIAJICHUE
OOyYaroMMMHCS YMEHUSIMUA TPOBOJIUTH KOCBEHHBIC HM3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MUYECKMX BEIMYMH ¥ TIOCTAHOBKY OIBITOB MO TPOBEPKE
MPEIIOKCHHBIX TUTIOTES.

bonpioe BHMUMaHWE yAeNsSeTCS PEIMICHUIO PACUCTHBIX M Ka4eCTBEHHBIX
3amau. [Ipu 3TOM mJIs pacUETHHIX 3a/lady MPUOPUTETOM SIBIISFOTCS 3aJa4d C SIBHO
3aJIaHHON (YU3UYECKOU MOJIEITBIO, MTO3BOJISIONINE MPUMEHSATh N3yUYCHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK W3 OJHOTO pasjienia Kypca, TaK W HWHTETPUPYS 3HAHHS U3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/a4 IPHOPUTETOM SIBIISTIOTCS 3a/IaHUS Ha
0oOBsSICHEHHE TPOTECKaHUS (U3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroniue BbIOOpa (U3MUECKON MOAENH ISl CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOeCleYeHn0 Y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
bu3UKHM Ha YPOBHE CPEeAHEro O0IIero o0pa3oBaHus JOJDKEH U3y4aThCs B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOrO IMKIA. B kaOwHeTe (U3WKU JTOJDKHO OBIThH
HeoOxoauMoe JlabopaTopHOoe OOOpyAOBaHWE JJIS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMme 1o (GU3NKE YICHHYECKHUX MPAKTHYECKUX PadOT M JIEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
NPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B MporpaMMe 10 (DHU3MKE KIIOYEBBIX JCMOHCTpAIlUi IS
UCCIICIOBAHUS  W3Y4aeMbIX  SBJICHUH M  MPOIECCOB, OMIUPHUYECCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMCHCHHUH.

JlaGopaTtopHoe o006OpynOBaHME IS YYEHHYECKUX TMPAKTHUYECKUX padoT
dbopMupyeTcst B BUIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIEYMBAETCS B pacueTre
OJIHOTO KOMIUIEKTa Ha JBYX oOOydYarommxcs. TeMaTh4ecKue KOMIUIEKTHI
71a60paTOPHOTO OOOPYAOBAaHMS JOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE ITU(PPOBBIX JTA00OPATOPHIA.

OCHOBHBIMH HEJISIMU U3YUYEHUS (PUZHKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHUA OOYYAIONIUXCSA K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIINM SIBJICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pE3yibTaTa HU3YYCHHS
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanne ymeHUN OOBSCHATH SBJICHHUS C HCIOJB30BaHUEM
(bu3HUeCKNX 3HAHUM W HAYIHBIX JIOKA3aTEIHCTB;

e (opmupoBanue mpencTaBiICHUN O ponu (PUMKH IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA.

JlocTikenne STUX 1eniel oOecreunBaeTcsl pelieHneM CISAYIOMUX 3a1ad B

MpoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CpeaHEero o01ero oopa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (U3MKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opmupoBaHue yMEHUUH TPUMEHSATh TEOPETUUYECKUE 3HAHUS IS
OOBsICHEHHUS (PU3WYECKUX SBJICHUUM B TMPUPOAE U [N NPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOEHHME CIOCOOOB pEUICHUS pa3IMYHbIX 3aJa4 C SIBHO 3aJaHHOU
¢uznueckol MoOJENbl0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3gaHue GU3NUEeCKOW MOJENH, aleKBAaTHON YCIOBUSM 3a/1a4H;

e TMOHUMaHUE (PUIMYECKHMX OCHOB M NPUHIMUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMHU CAaMOCTOSITEIBHOIO IUIAHUPOBAHMS W TPOBEICHUS
(du3MUecKnX HKCIEPUMEHTOB, aHAlIM3a W WHTEpIpeTanuu UHOOpMaIuy,
OTIpeJIENICHHs] IOCTOBEPHOCTH TOJYYEHHOT'O Pe3ybTaTa;

e CO3[IaHUE YCIIOBUMU IIJISi Pa3BUTHUSI YMEHHI MPOEKTHO-KUCCIIEA0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BBII ypOBEHBb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus otBoauTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEACIHIO).

[Ipennaraemspiii B mporpamMmme 1o (¢GuU3HKE TMEpeueHb JTa0OpaTOPHBIX U
NPAKTUYECKUX padoOT ABIAETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JEJaeT BBIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMBITOB € YYCTOM HMHAMBUAYATbHBIX
0COOCHHOCTEH 00yUJarOITUXCS.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUSA

®uszuka — Hayka o mnpupoae. HayuHble MeTOABI IO3HAHUS OKPYXKAIOLIErO
mupa. Posb 53KkcnepuMeHTa M TEOPUM B IPOLECCE IMO3HAHUA MPUPOJBIL.
DOKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MUYECKUX SIBIEHUNA M TpoleccoB. HayuHble rumoresbl.
duznyeckue 3aKOHbI U TeOpUH. ['paHHIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpyrHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU NEATEIBHOCTH JIHOIEH.

Jlemoncmpayuu

AHanoroBele M UU(PPOBbIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABukeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHKECHMS.
Cucrema otcueta. TpaekTopus.

[lepemenienre, CKOpOCTh (CpedHSAs] CKOPOCTb, MIHOBEHHasi CKOpPOCTb) M
YCKOPEHUE MaTepUaIbHONM TOYKHM, UX IMPOEKIMU Ha OCU CUCTEMBI KOOPIWHAT.
Ciio)xeHue nepemMenieHnii U CI0KEeHUEe CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpPsSMOJIMHEWHOe aBMxkeHue. | 'paduku
3aBUCUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUS, IYyTH M NEpPEMEUICHUS
MaTepuaIbHON TOUYKU OT BPEMEHH.

CBoOoaHoe majzeHne. Y CKopeHue cBOOOTHOTO TaIeHHUs.

KpuBonunentnoe  nBuxkeHue. J[BMKEHHME  MaTEpuaJbHOW  TOYKM IO
OKPY’KHOCTH C IMMOCTOSHHOW MO MOJAYJIIO CKOPOCTBhIO. YTJIOBasi CKOPOCTb, JIUHEHHAS
ckopocTts. [lepron u gactota o6pamenus. LleHTpocTpeMuTensHOEe YCKOPEHHE.

TexHuuecknue yCTpOWCTBA U IMPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETD,
JNBUKEHHE CHAPSO0B, LIEMTHbIE U PEMCHHBIE TIEPEAayuH.

Jlemoncmpayuu

Mogenb CUCTEMBI OTCUETA, WLIKOCTpALUS KUHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBukeHHs Tena, OPOIIEHHOrO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOAHOIO MaeHUs.

HanpagneHnne ckopocTy npu IBUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJBIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY MYTAMHU, TPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE TPOMEXYTKHM BpPEMEHU TMPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yuenne nBMKeHUS MapuKa B BI3KOU KUIKOCTH.

N3yuenue npmxeHus Teiaa, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuaiun  otHocutensHocTH  ['amunes. Ilepsbii  3akoH  HeroTtoHna.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOUKHU. TpeTuii 3akoH HploTOHA [1J11 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tskectd. IlepBasi kKocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoJibkeHusi, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIEHU MPU IBHX)KECHUU TEJa B dKUJIKOCTU WUIIU Ta3e.

[locTynarenpHOE U BpalaTeIbHOE JBUKEHNE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO oOcH BpauieHud. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO Tea.

TexHuuecknue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHepLUU.

CpaBHeHUE Macc B3aMMOCHCTBYIOIINX TEN.

Bropoii 3akon HproToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT JiehopManuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOAbEME U MaJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCUs TBEPIOTO Tena. Buabl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBrxeHUs: Opycka Mo HaKJIOHHOM MJIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U
pPE3UHOBOM 00pasiie, OT ux jaedopmaiuu.

UccnenoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpalEHUS.

Tema 3. 3akonwvl coxpanenus é mexanuke

NmMnynbe MatepualibHOM TOYKM (T€na), CUCTEMbl MaTepHAIBHBIX TOYEK.
NMnynbe cuibl U U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPAaHEHMsI HMITYJbCa.
PeakTuBHOE nBUKEHUE.

Pabota cunbl. MOIIIHOCTB CHJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOouku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIHUH.

[ToTenuuanbpHas SHEPrusl. [loTenuuanbHas SHEPTUs YIpyro
neopMUpoBaHHONW  mpyxkuHbl.  [loTeHUManbHass JHEpPrus Teina  BOJM3U
NOBEPXHOCTH 3E€MJIH.

[ToTeHnuanbHple W HEMOTEHUIHMAIbHBIE  CHIIBIL. CBsi3p  paboTHI
HEMOTEHIIMABHBIX CHJI C HM3MEHCHHEM MEXaHUYECKOW JHEPrUM CHCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUYECKOU SHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMEp,
NPYKUHHBIA MUCTOJIET, JBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXEHUE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUH B KHHETUUECKYIO M OOpPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuenue abCoNOTHO HEYNPYTOTo yAapa C TMOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanue cBS3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHUUYECKOW DHEPruu
TeJa Ha MIPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipaasi pu3uKa ¥ TEpMOIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBHKCHHUS U
B3aUMO/JICMCTBUSI YaCTHUI[ BElIeCTBAa. MoOJieNM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPJIbIX TEJI U O0BACHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl MoJiekyi. KonumdectBo BeniectBa. [loctossHaas ABoraspo.

TenmoBoe paBHOBecue. Temmepatypa u e¢ msmepenue. Illkana Temmeparyp
Llenbcus.



Mogens  wupeanpbHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOM TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeaHEeW KWHETMYECKOW SHEPruM TEIMJIOBOrO JBWXEHHMS dYactull rasa. l[llkana
temrnieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHUE HW30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHUE BeliecTBa, (Gororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita [TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

Onpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE HM3MEpPEHUN
00BEMa KOMHATBI, IABJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MTapaMeTpaMH COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamurku

TepMmonuHamuueckass cuctemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U CIIOCOOBI e¢ m3MeHeHus. KonmnuecTBo TemnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACaJbHOrO  rasza. Buasl  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3Ty4eHHUE. Y AelbHasl TEIUIOEMKOCTh BEILIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHoM mporecce. llepBwili 3aKOH TEPMOJAMHAMHKH.
[IpumeneHne mepBOro 3akOoHAa TEPMOJWHAMHKH K H3omporieccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmoannamuku. HeoOpaTuMoCTh MpOLECCOB B MPUPOJIE.

TermoBele  MammHbl.  [IpuHIUOBL ~ OEWCTBHST  TEIJIOBBIX — MAIIMH.
[IpeoOpa3oBanus HSHEpPruM B TEIUIOBBIX MammHaX. Koaddumumert mone3Horo
nerctBus TeruioBor MamuHbl. [ukn KapHo u ero kosdduiumeHT mone3Horo
JNEeUCTBUSI. DKOJIOTMYECKHUE MPOOJIEeMbl TEIIOIHEPTEeTUKH.



TexHuueckue yCTpPOMCTBA MW TMPAKTUYECKOE TPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHus, ObITOBON XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOKKU U3 OYTBUIKM TOJ JEHCTBHEM CXKATOrO0 BO3JAyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTeM TpeHHUs (BUICOAEMOHCTpAIH).

N3meneHne BHyTpeHHEN 23HEPrun (TeMIepaTyphl) Tella Mpu Teruionepeiaye.

OnpIT 1Mo ananabaTHOMY pPAaCHIMPEHUI0 BO3Ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHusl, pEaKTUBHOIO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3Mmepenue yaenbHON TETIOEMKOCTH.

Tema 3. Aepezammuvie cocmoanun eeuwjecmea. Pazoewvie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HachllieHHBIM map. YaenbHas TerioTa
napooOpa3zoBaHus. 3aBUCHUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsepnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOINHS CBOWCTB
kpuctamioB. JKuakue kpucramibl. CoBpeMmMeHHble MaTepuaibl. [liaBieHue wu
KpUCTaITU3anus. Y nenbHas Teriora miasieHus. Cyonumanus.

VYpaBHeHuUE TErIoBOro 0anaHca.

TexHuueckne yCTpPOMCTBA W NPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOIYYEHUS] COBPEMEHHBIX MATEPHAJIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MTAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

CriocoObl U3MepeHUs BIAKHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHsie padbomuvl

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Pa3znen 4. DiiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ten. OJEKTpUYeckuil 3apsig. JIBa Buaa >SIEKTPUUECKUX
3apsiioB. [IpOBOJHUMKHM, OUAAEKTPUKU W TMOJYHIPOBOJHHUKU. 3aKOH COXPaHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KymoHa. TodueuHbl 3JIEKTPUUYECKUN 3apsii.
Dnektpuueckoe noje. HanpskEeHHOCTh 3nekTpudeckoro mojist. [Ipunnun



CYHEPIO3ULUH BJIECKTPUUYECKUX TMOJIeH. JINHUM HANpsKEHHOCTH 3JIEKTPUUYECKOTO
TOJISL.

Pabora cun  oamektpoctatndeckoro  monis.  [lorenuuman.  Pa3HocTh
MOTEHIUAN0B. [IpOBOOHUKM © AUANEKTPUKH B DIIEKTPOCTATUYECKOM  IOJIE.
JnanekTpuyeckas NpOHUIIAEMOCTb.

DNeKTpoeMKOCTh. KoHeHcaTop. DNEeKTPOEMKOCTh TJIOCKOTO KOHAEHCATOPA.
DHEPrus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpPOCTaTHUECKas 3allluTa, 3a3eMJICHUE AJIEKTPONnprOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTpyWHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TET.

DIIEKTPUUYECKOE TI0JIE 3apSIAKEHHBIX TEll.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMPEKTPUKH B AJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh DJIEKTPOCMKOCTH IIJIOCKOTO KOHAEHCATOopa OT IUIOLIAIH
IUIACTUH, PACCTOSIHUS MEXKAY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3mepenue aneKTpoeMKOCTH KOHAEHCATopa.

Tema 2. Ilocmoannwtit Inekmpuueckuil mok. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DIIEKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuia toka. [IocTOsSHHBIN TOK.

Hanpsixenne. 3akon Oma Jj1s1 ydacTka LETH.

DNEKTPUUECKOE COMPOTUBICHUE. YAENbHOE CONPOTHUBICHUE BEIIECTBA.
ITocnenoBaTenpHOE, NapAIIEIBbHOE, CMEMIAHHOE COETMHEHUE TIPOBOTHUKOB.

PaGora oanextpuueckoro Toka. 3akoH J[kxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABMKYIAsl CHUJIa U BHYTPEHHEE CONMPOTUBICHUE NCTOUYHHUKA TOKA.
3akoH OMa 1151 TOJTHOM (3aMKHYTOM) 35iekTpudeckoi nenu. KopoTkoe 3aMblkaHueE.

OJIEKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METAJJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciulaBax  JJIEKTPOIUTOB.
DIIEKTPONUTHYECKAS TUCCOUALIUS. DIIEKTPOIIHU3.



DJIEKTpUYECKUd TOK B Tra3zax. (CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMerp,
BOJBTMETP, PEOCTAT, WMCTOYHUKU TOKA, OJJEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUOI,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OJTYIIPOBOJHUKOBBIN TUO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPsHKEHUSL.

3aBUCUMOCTH COMPOTUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIONIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepHala.

CwmernianHoe COeIMHEHUE TTPOBOTHUKOB.

[IpssMoe wu3MepeHue DIEKTPOABIXKYyIIEeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOAUMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI TPOBOJIUMOCTD JIHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

N3ydeHne cMenmaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 37eKTpOABMKYIIEH CUJIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kjacce oCymecTBISETCS C
YU4E€TOM COJIEpKATEIbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MaTeMaTHUKH,
OMOJIOTMH, XUMHUH, Teorpad)u U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPECHHE.

Mamemamuka: pemieHue CUCTEMBbl ypaBHEHWH, JWHEWHas (QyHKIus,
napaboia, runepoosa, ux rpadUKi U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPbI U UX MPOCKIUU HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonozusn: mexannueckoe NBIKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPTaHU3MOB (BBl TEILIOTEPEadyr, TETUIOBOE PAaBHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPJBIX TEN, KUJIKOCTEH U



ra3oB, JJIEKTPHUYECKUE CBOMCTBA METAJUIOB, J3JIEKTPOIMTHYECKAS AUCCOLMALINS,
rajbBaHUKa.

l'eoepacghus: BTaxxHOCTh BO311yXa, BETPbL, OApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HMCIOJIb30BAHHEM MEXAaHU3MOB,
y4€T TpPEHHS B TEXHUKE, NOJALIWIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrue), JABUTaTelb BHYTPEHHEIO
cropanusi, naposasi TypOHUHa, OBITOBOM XOJOIUIBHUK, KOHIULIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEPHUAJIOB, B TOM YHUCJIE HAHOMAaTEPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKasl 3alllMTa, 3a3eMJICHUE DJIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpHI,
AIEKTPOOCBETUTENbHbIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAUHAMHUKA

Tema 3. Macnummnoe none. IneKmpomMazHuUmMHAA UHOYKYUS

[ToctosiHHBIE ~ MarHuThl.  B3auMoaeilcTBHE  MOCTOSHHBIX ~ MArHUTOB.
MaruautHoe mone. Bexkrop MarHuTHOW wWHAYKUMHU. [IpuHIMI cynepno3uuuu
MAarHuTHBIX MoJied. JIuHMM MarHuTHOM MHAYKIWU. KapThHa JTUHWUNA MarHUTHOW
UHIYKLIWHU [0JS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe T10JI€ MOpPOBOJHMKA C TOKOM. KapThHa IHMHHMI WHAYKIUU
MAarHuTHOTO TOJIA JIMHHOTO MPSIMOIO NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OnbIT Opcrena. BzanmoeiicTBue npoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna Jlopennia, e€ MOyJib M HampaBlieHUE. [[BHKeHUE 3apsiKEHHOW YaCTUIBI
B OJITHOPOJTHOM MarHuTHOM Tmosie. PaGota cwitbl JlopeHiia.

SIBneHne BIEKTPOMAarHUTHOW WHAYKUUW. [IOTOK BEKTOpa MarHUTHOMU
UHIYKIUU. OJIEKTPOJABIXKYIIAA CUla HWHIAYKIUH. 3aKOH SJIEKTPOMAarHUTHOU
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe Tmosie. DIEKTPOJBIKYLIAs CUJIa HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIeHME CaMOUHIYKIMHU. OJEKTPOJBHXKYIAs CUJia
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: IIOCTOSHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, AJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIMY MAarHUTHOTO ITOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOM UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCHMOCTD DJEKTPOABHKYIIENH CUJIbI MHAYKIIMM OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYHIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KO1e0AHU

Konebarenbnass  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
Napmonnyeckue konebanus. Ilepuon, wactora, amruMTyna U ¢asza KojaeOaHHil.
[IpyxxuHHBIN MasgTHUK. MaTreMaTHYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosneOanuii. [IpeBpaiienrue sHeprun Mpu rapMOHNYECKUX KOJICOaHUSX.

Konebarenpubiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATbHOM KOJeOAaTeTbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHMYeCKUMU U
ANEKTpOMarHuTHeIMU KonieOanusimu. @dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaronux KojieOaHUAX. BbIHYXIEHHbIE MEXaHUUECKHE
kosebanus. Pezonanc. BeIHYXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

Ilepemennbiii  TOK. CUHyCOMAQIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAUEHUE CHUJIBI TOKA H
HaIPSKEHUS.

Tpauchopmatop. [IpousBoacTBo, mepenada U MOTPEOIICHUE SIEKTPUIECCKOM
SHEPIruMu. DKOJOTMYECKUE PUCKHU MPHU MPOU3BOJCTBE AneKkTpodHepruu. KynbTypa
WCMOJIB30BAHUS JIEKTPOIHEPIUU B IOBCETHEBHOM JKU3HM.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IMPUMEHEHHE: DICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUHU JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanne napamerpoB KoJjieOaTeIbHOW CUCTEMBI (IPY>KUHHBIM WIH
MaTeMaTUYeCKUN MasTHHK).



HaGmronenue 3aTyxaronmx KojaeOaHui.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mocnenoBaTeIbHOM COEAMHEHHHM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TUHUH 3IeKTpoIepeaayn.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

HccnenoBanue 3aBUCUMOCTU MEpUOAa MalbIX KoJeOaHUIl rpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanre mEepeMEHHOro TOKa B IeNM U3 MOCIEAOBATEIbHO
COEJIMHCHHBIX KOHJIEHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUmMHbBLE 80IHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHeHusi. Ilepuon. Ckopoctb
pacnpocTpaHeHUsi W JJuHA BOJHBL [lomepeuyHble M MOPOAOIBHBIE BOJIHBI.
Nutepdepenius u qudpakims MEXaHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS U3JIyYEHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snekTpomaruutHoil BonaHe. CBoicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MpeJoMIIeHUe, ToJispu3anus, Judpakuus,
uHTepdepennns. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHNE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguoOCBsI3U U TeneBUAeHUA. Pagronokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEbl.

TexHudyecknue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMUIMHE, pajap,
paanoNpPUEMHUK, TeTIEBU30D, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U NMPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak UICTOUYHUK 3BYKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM pe30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYAOU U
4acTOTOM KOJIeOaHUIA.



HccnenoBanne  CBOMCTB  DJIEKTPOMArHUTHBIX — BOJIH: OTpaXCHUE,
IpesioMJIeHUE, Modaspu3anus, Auppakuus, UHTepPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsMonuHenHOEe pacnpOCTpaHEHUE CBETa B
ogHOopoaHou cpene. JIyd ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OoTpaxkeHUsi cBeta. I[locTpoeHue M300pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOMIOTHBIN MOKAa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroj MOJHOrO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro csera. L[Ber.

CobOuparome u pacceuBaronie JuH3bl. ToHkass nuH3a. DoOKycHOe
paccTosiHUEe W ONTHUYecKas cuwia TOHKOW JimH3bL. [locTpoeHue u300pakeHUil B
COOMpAOIINX U paccerBaromux JMH3ax. DopMysa TOHKOUN JIMH3BI. Y BEIUYCHUE,
JaBaeMOe€ JIMH3011.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. HWurepdepenuns cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBuss HaOMOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOT€PEHTHBIX UICTOYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeTka. YCIOBUE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TMIpM TAJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUGPaKkIMOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpOWCTBA M IMPAKTHUYECKOE NPHUMEHEHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OMTHKA, MTU(PaKIIMOHHAS PEIICTKA, OJISPOUI.

Jlemoncmpayuu

[IpssMOIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U NPEIIOMIICHUE CBETA.
OnTudeckue TpudopsI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB n300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBeTA.

Hab6mronenne nudpakmum ceera.

Hab6monenne nucnepcnu cBera.

[TonyueHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHONW PEIICTKH.

HabGntonenue nonsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIa.
HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.
HabGmonenue nucnepcun cBera.

Pa3nen 6. OcHOBBI cleMAJIbHON TEOPHH OTHOCUTEIbHOCTH
['paHuubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHHUKH. IToctynarel
CIIEHUAIBHOW TEOPHUH OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTbD MOAYJIS CKOPOCTH
CBETa B BAaKyyM€, IPUHLUI OTHOCUTEIBHOCTH DUHIITEHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUUTAHBI.
DHEPrusi ¥ UMNYJIbC PEIISITUBUCTCKON YaCTHUIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HJaCTHUILBI. QHCPFI/ISI
ITOKOA.

Pa3nen 7. KBanToBas ¢pusznka
Tema 1. Inemenmol K6aHMOGOU ONMUKU
®otonbl. ®opmymna [Inanka cBs3u 3HEPTHH POTOHA C €T0 YACTOTOW. DHEPTHs
¥ UMITYJbC (HOTOHA.
OtkpeiTue u uccnenoBanue Gporodddexra. OnpiTel A. I'. CToneroBa. 3akoHbBI
dotoaddexra. YpapHenue DiHmTeHa 111 doTodddekra. «KpacHas rpanurma

doTorddexra.

JlaBnenue ceeta. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuueckre ycTpoCTBA M MPAKTHUECKOE MPUMEHEHHE: (HDOTOIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

doTor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM ITJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHETO GoTodrddekTa.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -4aCTHIL.
[Inanerapnas ™mognenbs aroma. Ilocrymarel bopa. U3nyueHwe u morniouieHue
GbOoTOHOB mpW mepexojie aToMa C OJHOTO YpPOBHS JHEPTrUW HA ApPyrou. Bumsl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactul. Bomubsl ne bpoiis. KopnyckynsipHo-BOIHOBOM
TyaJii3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3J1y4YCHUE.

TexHnyeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI JIa3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HaGmronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCHEepUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTb CTpOoeHUs sAnpa. OTKphITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompexpeneHuro  cocraBa
paanoakTUBHOro wu3nyudeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITydEHUS.
Brnusinue paioakTUBHOCTH HA JKHUBbIE OPraHU3MBI.

OtkpeiTHE TpoTOHA WM HelTpoHa. HykinonHas mopnens siapa [eiizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. [amma-
U3JlydeHue. 3aKOH PaAuOaKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B sifipe. Snepubie cuibl. Jledekt Macceol sapa.

SnepHble peakuuu. JleneHue u cuHTe3 AA€EP.

Anepnsiii peakrop. TepMosinepubiii cunTe3. [IpodiieMbl U EPCTIEKTUBBI
AIEPHON SHEPreTUKU. DKOJOTUYECKUE ACIIEKThI IAEPHON YSHEPTrEeTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertobl HAOIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YACTHIL.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne yCTpOHCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: TO3UMETp, Kamepa
BuinibcoHna, siiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYeTYMK MOHU3UPYIOUIUX YACTHUII.

Vuenuueckuii sxcnepumenm, n1abopamopHwie pabomaol

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. Di1eMeHTHI aCTPOHOMUM U ACTPOPUZUKHU

Dtansl pa3BUTHUS acTpoHOMUHU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé&3mHOro neba. Co3Be3ausi, SpKHE 3BE3NBI, IUIAHETHI, MX BHIMNMOC
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ConHeuHass akTUBHOCTh. VMcrounuk nsHeprum CoJiHIIa W 3BE3I.
3BE3/1bl, UX OCHOBHBIE XApAaKTEPUCTUKHU. JlMarpamMma «CIEKTpaJbHBINA KJacc —
CBETUMOCTE». 3BE3IbI TJIABHOM IIOCIEIOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JIJIS 3BE3]] TJIaBHOM TOCeI0BaTeILHOCTH. BHyTpeHHEe cTpoeHUe



3B¢31. COBpEMEHHBIE MPEJCTABIECHUS O MPOUCXOXKIACHUU U 3Botonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3].

Mnineunsiii Ilyte — Hama ['anaktuka. [lonoxenume m nBmkenne ConHua B
INanaktuke. Tunsl ranaktuk. PaguoranakTuky u kBaszapbl. UEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ma. PazOeranue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe u3iryyeHue.

MacmiraOnas ctpykrypa Beenennoit. Mertaranaktuka.

Hepemeénnbie mpobieMbl aCTPOHOMUH.

Vyenuueckue nabnooenust

HaGmtonennst HeBOOPYKEHHBIM TJIa30M C HCMOJIB30BAaHUEM KOMITbIOTEPHBIX
NPWIOKEHUM JJIsSI OTpe/IeNIeHUsI TIOJIOKEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be311si CEBEPHOTO MOJYIIapHUs U SIPKUE 3BE3/IbI.

Ha6monenus B Teneckon Jlyasl, minaner, Maeunoro I[lyTu.

O6o0maromnee NoBTOPEeHNE

Poner ¢usukm u acTpoHOMHUHM B IKOHOMHYECKOW, TEXHOJOTHMYECKOH,
COITMAIBHOM M 3TUYECKOU cdepax MesaTeIbHOCTH YeOBeKa, POJib U MECTO (DU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAayYHOU KapTHHE MHpPA, POJb (PU3HUECKON Teopuu
B (GOpMHpPOBAaHUU TPEJCTABICHUNA O (QUINYECKON KapTHHE MHpaA, MECTO
¢usznueckoi KapTHUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3o0Boro ypoBHs B 11 Kkjacce ocCyliecTBIsIETCS C
YU4E€TOM COJIEpKATENIbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MaTeMaTHUKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHUH.

Medsicnpeomemnvle noHsamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4HOTO
NO3HAHUS: SBJICHUE, HAYYHbIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOICHHE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: pemieHHE CHUCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKUMU HAa OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUMH, MPU3HAKK TMOJ00US TpPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TUIOCKUX (hUTyp 1 00bEMa Tedl.

buonoeus: »snekTpuveckue SIBICHUS B KUBOM MpUpOJE, KoyeOaTelbHbIe
JNBH>KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NECUCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: cTpoeHUE aTOMOB M MOJIEKYJI, KPUCTANIMUECKask CTPYKTYpa TBEPIbIX
TEJ, MEXaHW3Mbl OOpa30BaHUsl KPUCTAJUIMYECKOM PEIICTKH, CHEKTPaIbHBIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(oToChEMKA 3€MHOI MOBEPXHOCTHU, MPEACKAZAHUE 3EMIIETPICEHHI.

Texnonocua: JHMHUM DIEKTpONEpEnad, TEHEPATOpP IIEPEMEHHOIO TOKa,
DNEKTPOJIBUTATENb, WHAYKLIMOHHAsS II€Yb, pajap, PaJuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaTr, BOJOKOHHAas OITHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHoOro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbIi YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METANIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIC PE3YNIBTATHl OCBOCHUS y4eOHOTO mpeaMera «DU3HKay JOJIKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TO3WUIUEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TIO3UTHBHBIX BHYTPCHHHX  YOCKICHHH, COOTBETCTBYIOIIHMX
TPAJIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE XU3HCHHOTO
OIBITA M OTBITA JCITCIILHOCTH B IPOIIECCE pean3allid OCHOBHBIX HaIlPaBJICHHM
BOCHHUTATEIIBHON JEATEIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaaaHCKOTr0 BOCTIMTAHUS

c(hOpPMHPOBAHHOCTH TPAXKTAHCKOHN TO3UIIUN 00YJAIOIIETOCS KaK aKTUBHOTO 1
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOINEYETOBEUECKMX T'YMAaHUCTUYECKUX |
JIEMOKPaTHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSTEIBHOCTh B MHTEpEcaX TIPaskIaHCKOIrO
oO0IIecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3alllyg;

yYMEHHE B3aMMOJICHCTBOBATD C COIIMAIIBHBIMUA MHCTUTYTAMH B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTAapPHOU U BOJOHTEPCKOU JESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
MaTPUOTU3MA,

[IEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTIKCHHSIM
POCCHICKUX YUCHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JEATEIHBHOCTH YUCHOTO;

OCO3HAHKE JTUYHOT'O BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETHUYECKOE OTHONICHHUE K MUPY, BKIFOYAs CTETUKY HAYIHOT'O TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



5) TpyA0BOr0 BOCIIUTAHUS:

MHTEpPEC K Pa3IMYHbIM cdepam NpodhecCHOHATBHOU NeATeNIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpLIATh OCO3ZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKH Ha IPOTSX)KEHUH BCEH KU3HU;

6) PKOJIOrHYeCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYphl, OCO3HAaHUE TIJI00aIBLHOTO
XapakTepa SKOJOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH SKOJOTMYECKOM HampaBiICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 10 QUBHKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B MPOIECCE
U3ydeHus: (QU3UKU ~ OCYHIECTBIISITH  MPOEKTHYHD U HCCIIEIOBATENbCKYIO
NEeATENbHOCTh NHNBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
Ba3oBble Jornueckue a1ecTBUA:
CaMOCTOSITETLHO ~ (DOPMYJIMPOBATh W aKTyaIM3HpPOBaTh  MPoOIEMYy,
paccMaTpuBaTh €¢ BCECTOPOHHE;
OTIPE/ICTISATh IENU JICATEeIHbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHST B  pacCMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBl C YYETOM aHaIh3a UMEIOIINXCS
MaTepHAIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATH PUCKH TTOCIIEICTBUI IEITEIbHOCTH;
KOOPJMHUPOBATh W  BBHIMOJNHATH pabOTy B  YCIOBHSIX  PEaTbHOTO,
BUPTYaJILHOTO 1 KOMOWHHUPOBAHHOTO B3aWMMO/ICHCTBUS,
pa3BHBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciienoBare/bCcKue A1elCTBUA:
BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHSATUSIMHA U METOJaMU
bu3nUecKol HayKu;



BJIJIETh HABBIKAMH Y4€OHO-UCCIIEIOBATENBCKONW U MPOEKTHOU NIEATEIHHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7a4 (PU3NIECKOrO COACPIKAHUSA, TMPUMEHEHHIO Pa3IUIHBIX
METOJIOB MTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 10 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETalii, MPeoOpPa3OBaHUI0 W MPUMEHEHHUIO B Pa3jIMYHBIX Y4eOHBIX
CUTYallUgX, B TOM YHUCJE MPU CO3[JaHUU y4e€OHBIX TPOEKTOB B 001acTu pU3UKH;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJlM3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €¢ PpEeIICHHs, HAaXOJAWTh apTyMEHTHI I J0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUH, 33/1aBaTh NMapaMeTpbl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpPMyNIHpPOBaTh COOCTBEHHBIC 3a7adud B 00pa30BaTEIbHON
AESTENLHOCTH, B TOM YHCJIC TIPU U3YUYEeHUN (PUHKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh IPUOOPETECHHBIN OIIBIT;

yMETh TICPEHOCHTHh 3HaHUS 1O (U3UKE B MPAKTUYECKYIO 0OIacTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJlaraTb OpUrMHAIBHBIE TOJIXO0/Ibl U PELLIEHUS;

CTaBUTb MIPOOJIEMBI U 3a/1a4H, TOMYCKAIOL1E AIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undopmanueii:

BJIAJIETh HABBIKAMM IOJIy4€HHUs MHPOpPMALMU (PU3NYECKOIO COJIEPIKAaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, aHaJM3,
CUCTEMAaTH3allMI0 M HHTEpIpeTalui0 MH(OpPMAaLMK pa3IUYHbIX BUAOB U (opMm
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLUY;

UCTOJb30BaTh  CpPEeACTBA  MHPOPMAIMOHHBIX M  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOJrofieHHeM TpeOOBaHMM HSPrOHOMHUKH, TEXHUKHU OE30MaCHOCTH,
TUTUEHBI, PECcypcocOepeXeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COICpPXKaHUS B pa3IUYHBIX (opmarax c
y4€TOM Ha3zHAYCHUs MHPOPMAIMH U LIEJIEBOU ayJUTOPHH, BEIOUPAsi ONTUMAIbHYIO
(GopMy npeacTaBICHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE AeiCTBUS:
OCYLIECTBIIAITH OOIIEHWE Ha ypokax (U3UKK ©U BO  BHE-YPOUHOM
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyallud W  CMsr4ath
KOH(DJIUKTBHI;

Pa3BEpHYTO U JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHIYyaIbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBHI C y4e€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)A0ro YieHa KOJJIEKTHBA;

OpUHUMATh  1LI€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBaTH U
KOOPJUHUPOBATH JACHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBIIATH IUIaH JIEWCTBHIA,
pacupenensiTh PO € YYE€TOM MHEHHH YYacTHMKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJla M KaXJOr0 yYacTHHKA KOMAaHAbl B
oO1uit pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE TMPOEKThI, OILIEHUBATh WJIEU C TO3UIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBIISITh TO3UTHUBHOE CTPATETHYECKOE TOBEJCHUE B Pa3IUYHBIX
CUTYalUSX, IPOSBIATH TBOPUECTBO U BOOOpAXKEHUE, OBITH HMHUITUATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YieOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEbHOCTh B 00JIACTH
Gu3MKH W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSTETILHO COCTABJISITh IJIAaH PEIICHHUS PACUYCTHBIX W KaueCTBEHHBIX
3a/1ay, TUTaH BBIMOJIHEHUS MPAKTUYECKON PaboThl C y4ETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacIIMpATh paMKd y4eOHOTO TpeJIMeTa Ha OCHOBE JUYHBIX MPEANOUYTECHUH;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 3a jS11(8:1% K

OIICHUBATh MPUOOPETECHHBIN OIIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMH B 00JacTH
(Gu3HUKY, TOCTOSTHHO MOBKINIATH CBOW 00pa30BATENbHBIN U KyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISM;

BJIQJICTh  HABBIKAMH  TIO3HABATEIHHON  pediekcuu KaKk  OCO3HAHUS
COBEpINAEMbIX JIEUCTBHA W MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJbTaTOB U
OCHOBAHUI;



MCITOJIB30BaTh MPHUEMBI PehICKCUH IS OIEHKH CUTYaIldd, BHIOOpa BEPHOTO
pEIICHHSI;

YMETh OIICHUBATh PUCKH W CBOCBPEMEHHO NMPHHHUMATHh PEIICHUS 10 WX
CHI)KCHHIO;

NPUHUMATh MOTHBBI W apryMEHTBl JPYTHMX IPH aHaIW3e pPe3yIbTaToB
TESATEITBHOCTH;

NPUHUMATH ce0s, TOHUMAasl CBOM HEAOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTBl JPYTHMX IPH aHaIM3€ pPe3yIbTaToB
NESATEITBHOCTH;

NpHU3HABATh CBOC MIPABO U MPABO JIPYTUX HA ONMINOKH.

B mporecce NOCTMKEHHS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 9 YPOBHS CpPEIHEro oOImero oOpa3oBaHUS Yy OOyYaroIIUXCs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIEKT, TIPEAMOIar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOC¢ AMOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HANPABJICHUS Pa3BUTHUS COOCTBEHHOW SMOITMOHAIBHON CQepsl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIUPOBaHMS, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOC TIOBEACHHE, CIOCOOHOCTh aJanTUpPOBAThCA K
HMOIIMOHATLHBIM U3MEHEHUSAM U MPOSIBISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTpEMJICHUE K JOCTHKEHUIO LENH U
ycrexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOAS M3 CBOMX
BO3MO>KHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHATBHOE COCTOSIHHUE
IpYTUX, YYUTBIBATH €r0 TPH OCYIIECTBIECHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIFOUAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C APYTUMH JFOJIbMU, 3a00TUTHCS, TPOSIBIISATh HUHTEPEC U pa3perniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konmy obyuenus B 10 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JNEMOHCTPUPOBATh Ha MpPUMEpax poyib U MECTO (PU3NKKA B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOW KApPTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKON IESITEIbHOCTH JIOIEM;

YUHUTHIBATh TPAHULIBl MNPUMEHEHUS] H3YYEHHBIX (U3MYECKUX MOJENEeH:
MartepualibHasi TOYKa, MHEpIUaJbHAsl CUCTEMA OTCUETA, aOCOIIOTHO TBEPIIOE TEJO,
UJeadbHbIN ra3, MOJEIU CTPOEHUS T'a30B, KUJKOCTEH U TBEPABIX TEJl, TOUCUHBIN
ANEKTPUYECKUI 3aps]l PU pelieHur HGU3NYECKUX 3a/1a4;



pacro3HaBaTh (QpU3MUECKUE SIBICHUS (MPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHWKHU, MOJICKYJISPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TAaJIEHHE TeJ, JBW)XEHUE MO0 OKPYKHOCTH, HHEpIIHUs,
B3auMojiercTBue Tel, Auddy3us, OpOyHOBCKOE JIBMKEHUE, CTPOCHUE KUIKOCTEH
Y TBEPJIbIX TEJ, U3BMEHEHUE 00BhEMa TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TETIIOBOE
paBHOBECHE, HCMApEHHE, KOHJEHCAIMS, IJIAaBJIEHUE, KPUCTAUIM3alMs, KHUIICHUE,
BJIYKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBSI3b MEXAY TNapaMeTpaMy COCTOSIHMSI Tra3a B  HM30Mpolieccax,
AJIEKTPU3ALIUS TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIONB3Ysl (PU3MUYECKUE BEITUYWHBI:
KOOpAWHATA, MyTh, MNEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUJa,
UMITYyJIbC TeJa, KUHETUYECKasl YHEPTUs, MOTEHIIMAIbHAsl YHEPTUs, MEXaHUYecKas
paboTa, MexaHWYeCKass MOIIHOCTh;, TIPU OIHUCAHUHM TPABUIBLHO TPAKTOBATH
(U3UYECKUI CMBICT MCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIIMUUHY C APYTUMU
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIJIOBBIC CBOMCTBA TEI M TEIJIOBBIC SIBJIICHUS,
UCTIONB3yad (U3MYECKUE BENWYUHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKasi SHEPrusl XaOTHYECKOTO JABHUIKEHHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHAS SHEprus, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBHS TEIJIOBOTO JBUTATENsl; MpPH OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHI CMBICH MCHOJIB3YEMbIX BEJIUYUH, WX
o0O3HAaUeHUs] W EAWHUIIBI, HAXOIUTh (OPMYIbI, CBS3BIBAIOIIME JITAHHYIO
(Gu3MUECKYI0 BEJIMUMHY C IPYTUMU BETUIMHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOWCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NUYECKHE BEIWYUHBI: AICKTPUUECCKUN 3apsij,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIUAJIOB;
Py ONMHUCAHWHM TIPABWIBHO TPAKTOBAaTh (DU3MUECKH CMBICI HCIOIb3YEMbIX
BEIMYMH, WX OOO3HAYCHHUS W CAWHMIIBI, YKa3biBaTh (HOPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYI0 BEIMUUHY C APYTUMH BEJIMUYNHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TPOIECCHl U SBIICHUS, MCIOIB3YS (HU3UUECKUE
3aKOHBI ¥ MPUHIUINBIL: 3aKOH BceMupHOTo TsAroTtenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXaHUYECKONW DHHEPruM, 3aKOH COXPAHEHHsS HMIIYJIbCa,
MPUHIUIT CYNEPHO3ULIUA CHUJ, NPUHUUII PABHOMNPABUS HWHEPIUAIBHBIX CUCTEM
OTCUETa, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHUI0 CTPOEHHUS BEUIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPruu TEIJIOBOTO JABUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MEPBbIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsija, 3akoH KysjoHa, npu 3TOM pasiinyaTh CIOBECHYIO



bOopMyITHUPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BbIpaKEHUE U YCJIOBUS (TpaHUIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPHHIIMIBI JACHCTBUS MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCIOBHUS UX 0€30MaCHOTO HCIOIL30BaHUS B
MMOBCEJIHECBHOM XU3HU;

BBITIOJIHSITh DKCIIEPUMEHTBHI TI0 MCCJIECIOBAaHUI0 (PU3UUECKUX SBICHUUA U
MPOIIECCOB C HCMOJB30BAaHUEM IMPSIMBIX U KOCBEHHBIX HM3MEPEHHH, TPH ITOM
dbopmynupoBaTh MpodlieMy/3aqadyy U TUNOTE3y Y4eOHOro  IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
dbopMyTHUpOBaTH BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIC MU3MEPEHUsI (PUBHMUECKUX BEJIUYUH, TIPU
ATOM BBIOMpATh ONTUMAJbHBIA CIIOCOO0 W3MEPEHUS M MCIOJIb30BAaTh H3BECTHBIC
METO/bI OIEHKH TOTPENTHOCTEN U3MEPEHUI;

UCCTIEOBATh  3aBUCUMOCTH  MEXAy  (GU3UYECKUMH  BEJIIMYMHAMHU  C
UCIIOJIb30BAaHUEM TIPSMBIX H3MEPECHHM, MPU ATOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yNIbTAThl IMOJYYCHHOW 3aBUCUMOCTH (U3UYECKHX BEJIWYHMH B
BU/JIe TaOIuIl U TPaUKOB, JI€JIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNS,

coOro1aTh npaBuiia 0E€30MaCHOr0 TpyAa MPU MPOBEIACHUU HMCCIEIOBaHUMN B
pamMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-UCCIIEIOBATEICKON U TMPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1aOOPATOPHOTO
000py10BaHMS;

pemiarb pacueTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3WYECKON MOJEIbIO,
UCTIOJIB3Ys (PM3MUYECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/a4u
BBIOMPATh (HU3UYECKYIO MOJCHb, BBIICIATh (U3UUCCKHE BEIUYUMHBI U (DOPMYIIHI,
HEOOXOUMBIE ISl €€ PEIIeHUs, TPOBOAUTH PACUCThl M OIICHUBATh PEaJTbHOCTD
MOJIYYEHHOT0 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIC 33/1a4i: BBICTPAUBATh JIOTUUECKH HEMPOTHUBOPEUUBYIO
[IEMOYKY PACCYXJACHHM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIINH
U TIPEJICTABICHUSI Y4eOHON M HAYYHO-TIOMYJIAPHON MH(GOPMAIIHNH, TTOTYyYECHHON 3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOAUTH MIPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHUH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 1O (U3MKE B TIOBCETHEBHOW KU3HU
u1si obecrieyeHus: 0€30MacHOCTH NP OOpalleHUU ¢ NMPUOOpPaMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEN CPELE;

paboTaTh B Tpynme C BHIMOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJEH,
IJIAaHUPOBaTh palbOTy TPYIbI, pPAlMOHAJIBLHO pacHpeieisaTh O0sS3aHHOCTH W
IJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYaIlUSX, aJIeKBAaTHO OLICHUBATH
BKJIQJI KQXKJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON MPOOIEMBI.

K xonmy oOyuenuss B 11 kiiacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y O0YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TpPUMEpax pojib U MECTO (U3UKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOW MEATCIBHOCTH JIIOJACH, IEIOCTHOCTh U E€IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHHUS] U3YYCHHBIX (U3UYECKUX MOJENCH:
TOYCUHBIN AIEKTPUUYCCKHUM 3aps, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SACpHas
MOJICJIb aTOMa, HYKJIOHHAas MOJeJIb aTOMHOTO siApa MPU PEIICHUH (PU3UIECKUX
3azay;

pacrio3HaBaTh (puU3HUECKUE SBICHUS (IIPOIECCHl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJIMHAMUKH U KBAHTOBOW (DM3UKH: DJICKTPUUECKAs MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JEWCTBUS TOKA, B3aHMMOJICHCTBUE
MAarHuTOB, SJIEKTPOMArHUTHAs MHAYKIUS, JEHCTBUE MArHUTHOIO TIOJISI Ha
NPOBOAHUK C TOKOM MW JBIKYIIMMCS 3apsj, 3JEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPAMOJIMHEITHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOJNSApU3ALMS  CBETa, JUCHEPCHs CBETa,
doToanekTpuueckuii 3pdext (pororddekrt), cBeTOBOE NaBlIeHHE, BOZHUKHOBEHHE
JUHEWYaTOro CIHEKTpa aTomMa BOJIOPOJla, €CTECTBEHHAass M HCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONKUCHIBATh W3YUYEHHbIE CBOWCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTb  pPAa3IU4HBIX  Cpel) W
AJIIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), HCIONB3YS (PU3NYECKUE BEITUUUHBI:
AIEKTPUUYECKUI 3apsil, CHJIA TOKA, AJIEKTPUUYECKOE HANPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJBUKYILAs cuia, padoTa TOKa,
WHIYKIHMS MarHUTHOrO Mojsi, cuia Amnepa, cuia JlopeHua, MHAYKTUBHOCTD
KaTYIIKW, SHEPrus AJEKTPUUYECKOr0 M MArHUTHOTO MOJIeH, MEpUoJ U YacToTa
KojeOannii B KoieOaTeTbHOM KOHTYpe, 3apsAl M Cuila TOKa B MPOIecce
TAPMOHUYECKUX JJICKTPOMArHUTHBIX KoJieOaHuH, (OKYCHOE pacCTOSHUE W
ONTUYECKAasl CWJIa JIMH3bI, MPU ONHCAHWUU MPABUIBHO TPAKTOBATH (PUIHUECKUI
CMBIC HCIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUEHUSI M €JUHUIIbI, YKa3bIBaTh
GbopMynbl, CBA3BIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;



ONKCHIBATh H3YYEHHbIE KBAHTOBBIE SBJIEHUS U MPOLECCHI, HCHOIB3YS
(u3nueckre BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIus U UMIYJIbC (POTOHA, MEPUOJ MOTypacnaga, SHEPTUsl CBA3U
aTOMHBIX SIJI€p, MPU ONKHCAHUU TMPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICH
WCIIOJIb3YEMbIX BEJIUYUH, UX OOO3HAUCHHS W EIUHUIILI, YKa3biBaThb (POPMYIIBI,
CBSA3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYHUHAMH,
BBIYUCIIATh 3HAaUCHUE (DU3NYECKON BEJIMUUHBI,

aHAIM3UPOBATH (PU3UYECKUE MPOLECCHl U SBJICHUSA, UCIONB3Ys (U3UUECKUE
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIE0BATEIbHOIO U MapajieTbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKkoH Jlxoyns—JleHma, 3aKOH 53JE€KTPOMArHUTHOU
UHAYKIMH, 3aKOH MPSIMOJIMHEHHOr0 pacnpoCTpaHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHe OWHIITeHa st doTodddexra,
3aKOH COXPAHEHMSI DHEPruH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOI0 4Hcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOEe BBIPAKEHHE M YCJIOBHS (TpaHUIBl, 00JaCTH)
IPUMEHUMOCTH;

OTpeeNITh HAIIPABJICHHE BEKTOpa MHIAYKIIMM MAarHUTHOTO TOJI IPOBOJHUKA
C TOKOM, cuJIbl AMriepa u cuiibl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3/1aBA€MOE€ IUIOCKUM 3epKalioM,
TOHKOM JIMH30M;

BBIMIOJHATh DKCIEPUMEHTHI MO HCCIENOBAHUIO (PU3UYECKUX SIBJICHUN U
IPOIIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHHUH: TpPH 3TOM
dbopmynupoBaTh mpodiieMy/3agadyy M TUIOTE3y Yy4eOHOro  IKCIEPUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0OpYIOBaHMS, TPOBOIUTH OMNBIT H
(bopMynHpPOBaTH BEIBOBL;

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPECHUS (PU3NYECKUX BEJIHUYWH, TPU
ATOM BBIOMPATH ONTUMAIBHBIA CHOCOO M3MEPEHUS U HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MMOTrPEITHOCTEN U3MEPEHNU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIUYMH C  HCIOJIb30BAaHUEM
OPSMBIX HM3MEPEHWIl: TMPU 5TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
PE3YNBTATHl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOMBI IO pe3yIbTaTaM HCCIIECIOBAHNUS,

co0ro1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUN HCCIETOBAHHUI B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HCCIEeIOBATENIbCKOW W MPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOMCTB U J1A0OPATOPHOTO
000pyT0BaHMS;

pemaTh pacueTHhIE 3aJayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEIbIO,
UCIOIb3Yys (U3UYECKHE 3aKOHBI M IPUHLIUIBI, HA OCHOBE aHAJIU3a YCIOBHUS 33a/1auu



BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (POPMYIIBI,
HEOOXOUMBbIE ISl €€ PEIIECHUs, NPOBOAUTH PAcCUCThl U OLICHUBATh PEaIbHOCTh
MOJIYYEHHOI'0 3HAYeHUs (PU3HUECKON BEJTUYUHBI,

pelaTh KaYeCTBEHHbIE 33/1a4: BHICTPAUBATh JIOTUUYECKU HEIPOTHUBOPEUUBYIO
LEMOYKY pPACCYXKICHUI C OMOpOM Ha M3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
dbuznUecKue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3a/Jady  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALINU
U TpeJICTaBICHUsI y4eOHOM M HAYYHO-TIOMYJIApHON MHGOpPMALMH, TTOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJIYy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh MPUHUUIBI JEUCTBUA MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MaCHOIO MCIIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HaHUS MO (U3MKE B TOBCEIHEBHOW KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpAIlEHUU ¢ MPUOOpPaAMU U TEXHUYECKUMU
yCTPOWCTBAaMH, Ul COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM JKOJIOIMYECKOI0
MIOBEJICHUS B OKPY’Kalollel cpefie;

paboTaTh B TIpyHIE€ C BBIIOJIHEHUEM pa3jIMYHBIX COLUAIBHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TIpyHIbl, PALUOHAIBHO PpaCHpeNeisaTh OO0S3aHHOCTH H
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUsAX, aJleKBaTHO OLICHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMON MPOOIIEMBI.

BKJIaJl KaXXJOT0 M3 YYaCTHUKOB TPYMNIbl B pEUIEHHE paccMaTpUBaeMOn
POOJIEMBI.
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