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INOACHUTEJIbBHAS 3AIINCKA

PabGouass mporpamma mo ¢usuke (yriyOJeHHBIH YpPOBEHb) Ha YPOBEHb CpEIHEro OOIIero
oOpazoBanus mis odOyuatommxcs 10-11-x xmaccos MAOY COILl Ne 26 paspaGorana B
COOTBETCTBUH C TPEOOBAHUSIMH:

o ®depepanpHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O06 obpazoanuu B Poccuiickoit
denepanuny;

e mpukaza MwunoOpHayku oT 17.05.2012 Ne 413 «O06 yrBepxkaeHuu ¢eaeparbHOrO
roCy/IapCTBEHHOI'O0 00pa30BaTEIbHOIO CTaHAApTa CpeaHero o0Iiiero oopa3oBaHus (c
W3MEHEHUSAMHU, BHECEHHBIMU prKa3zoM MuHnnpocsemienus ot 12.08.2022 Ne 732);

e mpukaza MunmnpocBemenus ot 18.05.2023 Ne 371 «O6 yrBepxkaeHuu QeaepaabHOi
00pa30BaTeNbHON MPOrpaMMBI CPETHETO 00IIero 00pa3oBaHUY;

e mpukaza MunnpocBemenus oT 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsnka
OpraHu3allii M OCYIIECTBJICHUS O0O0pa30BaTENbHON MIEATEIBHOCTH IO OCHOBHBIM
o01ieo0pa3oBareIbHBIM IIpOrpaMmMaM — 0Opa30BaTENbHBIM MPOrpaMMaM HadajbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPETHEro 00IIEro 00pa3oBaHUsY;

e KOHIICMIIMHU MIpernoAaBaHus yueOHoro npeamera «Dusukay;

e CII 2.4.3648-20 «CaHHUTapHO-2MIUACMUOJIOTHIECKHE TPEOOBAHUS K OpPTraHU3ALUSAM
BOCHHUTAHHUS M OOY4YeHHs, OTAbIXa U O3J0POBIICHUS JETeH U MOJIOACKUY,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOI'O caHUTapHOTo Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urneHnueckue HOPMATHBBI U TpeOOBaHMUS K OOECIICYCHHIO
O6e3omacHOCTH W (WiaH) OE3BpEAHOCTH IJIsi YeloBeKa (PaKTOPOB CpeIbl OOUTAHUS»,
YTBEPKJICHHBIX [IOCTAHOBJIEHUEM TJIABHOTO CAaHUTApHOIo Bpaya ot 28.01.2021 Ne 2;

e yueOHoOro miaHa cpeanero oouero oopazoanust MAOY COLI Ne 26;

e (denepanbHON pabouell mporpaMMmsl 1Mo yuyeoHomy npeamery «Duzukay yriyOleHHBIN
YPOBHSI.

Pabouass mporpamma oOpUEHTHUpOBaHAa Ha II€JIEBblE NPHOPUTETHI, CHOPMYIUPOBAHHBIE B
dbenepanbHON pabodyeil mporpamMme BOCHHUTaHUS M B pabodueil mporpamme BocnuTanus MAOY
COLI Ne 26.

[Iporpamma mo ¢Qu3uke Ha ypoBHE cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMH K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3zoBaTeIbHOM
nporpammel, mpenctaBieHHbix B ®I'OC COO, a Takxe ¢ yu€toMm enepanbHoOil paboueit
nporpaMmbl BocnuTanuss v KoHunenuuu npenopaBaHusi ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3yrOIIMX OCHOBHbBIE
o0pa3oBaTesbHbIE TPOTrPAMMBI.

[Iporpamma 1O ¢u3uke omnpenenser o0sd3aTeNbHOE MPEIMETHOE  COJEp)KaHHe,
YCTaHABJIMBAET PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh M3YyYEHUS TEM U Pa3/AesoB y4yeOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mpouecca, BO3pacTHBIX oOcoOeHHocTell oOywarommxcs. [lporpamma mno ¢usuke npaér
IpeJCTaBIeHNUE O LENAX, COAEpKaHUM, OOIIel cTparernu OOy4eHHs, BOCIUTAHUS U Pa3BUTHUSA
o0yyaromuxcs cpeacTBaMu yueOHoro npeamera «Pu3nka» Ha yriayOIEHHOM ypOBHE.

W3yuyenne kypca ¢(usuku yriayOJa€HHOrO YpOBHS TO3BOJIIET pealu30BaTh 3ajadu
npodeccuoHanbHOM OpPHEHTAllMK, HANpaBJIEHO HAa CO3JaHUE YCIOBHMM IS MPOSBIEHUS CBOMX
UHTEJUIEKTYaJbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIE
HEOOXOAUMBI Il  TPOJOJDKEHUsT O00pa3oBaHMs B  OpPraHu3alusaX MHpogecCHOHATIHLHOIO
00pa3oBaHus MO PA3IUYHBIM (PU3HUKO-TEXHUUECKUM U MH)XEHEPHBIM CHEIUATIbLHOCTSIM.



B mporpamme mo Qusmke ompenensiorcss IUIAHUpPYEMble Pe3ysbTaThl OCBOEHHUS Kypca
¢u3uKn Ha YpOBHE CpeaHero o0Imero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHbIe (Ha yriayOnéHHOM ypoBHE). HaydHO-METOq0I0rHYecKoil OCHOBOM ISl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAIIPEIMETHbIM U IPEIMETHBIM pe3yJbTaTaM OO0y4yaroIluxcs,
OCBOMBILHUX MPOrpaMMy 10 (GU3UKE Ha YPOBHE CPEJHEro 001ero oopa3oBaHus Ha yIrIIyOJEHHOM
YPOBHE, SIBJISETCS] CUCTEMHO-/1EATEIbHOCTHBIN TTOAXO/I.

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

IUIAHUPYEMbIE PE3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha YriyOlIEHHOM ypOBHE, B TOM
YcJIe IPeIMETHBIE PE3YJIbTAThI 110 F0JJaM 00y4eHus;

coJepkaHue yueOHoro npeamera «Pu3uKay 1mo rogaM o0ydeHHUs.

[IporpamMa 1o (Qu3MKE HMEET HPUMEPHBIA XapakTep U MOXET ObITh HCIOJIb30BaHA
YUUTENAMH (PU3UKH JUIsI COCTABJIEHUS CBOUX pabOunX MPOrpamm.

[IporpamMa 1o (u3MKE HE CKOBBIBAET TBOPUYECKYIO WHHUIMATUBY Yy4YUTEIeH U
NPEOCTABIISCT BO3MOXKHOCTH JUISI peaIM3alliil  Pa3IMYHBIX METOAWYECKHUX TOJXOJI0B K
NpenoiaBaHui0 (U3UKK Ha YrIyOJIEHHOM YPOBHE TPU YCIOBHUM COXPAaHEHHs O0s3aTeIbHOMN
YacTH COZIEepKaHMs Kypca.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYECTBE yU4eOHOro
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIJIJ B CHCTEMY 3HAHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUMIMA Uil E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMBbIX
XUMHUeH, Ouosoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHe U aKTUBHOE
IpUMEHEeHHE (U3NYECKUX 3HAHWN OMPENENINIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAaHCIOPTa, OCBOCHUS KOCMOCA, IIOJyYEHHsS] HOBBIX
MaTepHajoB C 3a/JaHHBIMU CBoOWcTBamMH. IM3ydeHue (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHON KapTUHBI MHpa oOydarouierocs, B (OpMHpPOBaHUE
YMEHUH PUMEHSATh HAYYHBIH METOJ TO3HAHMS MTPU BHIMOJIHEHHH UMHU YI€OHBIX UCCIICIOBAHUI.

B ocHOBYy kypca ¢u3nKu Ha ypOBHE CpPEIHETO OOIIero oopa3oBaHMs MOJIOKEH PSII UIEH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 OCTPOEHUS.

Hoen yenocmnocmu. B cOOTBETCTBUM C HEH KypC SBJISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3fesioB (PM3MKH, BKIIOYAET KAaK BOINPOCHI KJIACCHUYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTCTBUM C Hell Marepuan Kypca (QU3MKH OOBEIMHEH
BOKpPYT (pusnueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpOBaHME IMPEJICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE€ peanuzanus npeanosiaraeT UCIoiIb30BaHUE TYMaHUTapHOTO
noTeHMana GU3NYEeCKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3MKU C Pa3BUTHEM OOLIECTBa,
a TaKk’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU POOIEMaMHU.

Hoea npuxnaonoii nanpasnennocmu. Kypc ¢usuku  yrayOn€HHOTO — ypOBHSA
IpeIoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHUX M TEXHOJIIOTUYECKUX MPUIOKECHUN
U3YyYEHHBIX TeOpuil U 3aKoHOB. IIpu 3TOM paccMaTprBalOTCs HAa YPOBHE OOIIMX MpPEACTaBICHUI
U COBPEMEHHbBIE TEXHUUYECKHE YCTPOHCTBA, U TEXHOJIOTUH.

Hoesn 3konocuzayuu peanusyercs IMOCPEIACTBOM BBEJIEHHUS JIIEMEHTOB COJAEpKaHMUS,
MOCBANIEHHBIX JKOJIOTMYECKHM TIpo0IeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CYXIeHUS MPoOJIeM pallMOHAIBHOTO IPUPOIOTIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.



OcBoeHnue cozepkaHusl MPOrpaMMbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUMAX
CHCTEMHO-IEATEIbHOCTHOTO 1oaxo/a. st GU3UKM peann3aius 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCITIOJIB30BAaHUU CAaMOCTOSITEIBHOTO AKCIEPUMEHTa KaK IMOCTOSHHO JeCTBYyIOmmEro Qaxropa
yueObHoro mpouecca. Jlyisg yrayOu€HHOro YpoOBHA — 3TO CHCTEMa CaMOCTOSATEIBHOTO
YUEHHUYECKOr0 SKCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YYEHUYECKUE OIbITHl IpU
U3y4eHHH HOBOTO MaTepuana, JlabopaTtopHble padoTel W paboThl mpakTukyma. Ilpu 3Tom
BO3MOXHBI JIBa crioco0a peann3anui (pU3HIECKOro MpakTuKyma. B mepBom ciydae mpakTUKyM
npoBoautTcs 6o B koHme 10 m 11 kmaccoB, OO 1MOCiIE MEPBOrO M BTOPOTO MOJYTOAWH B
KaX/IOM M3 3THX KjaccoB. Bropoil cnoco® — 3To mHTerpauus paboT NpakTHKyMa B CHCTEMY
1abopaTOpHBIX paboT, KOTOPbIE MPOBOAATCS B Ipoliecce M3ydeHus paszaena (temsl). [Ipu sTom
noJ paboTamMH MPaKTUKyMa MOHUMAETCSI CAMOCTOATEIBHOE HCCIEI0BAHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOrO BUa 6€3 MOIIaroBoi HHCTPYKIHH.

B nporpamme 1o ¢usuke cucremMa y4eHHYECKOro SKCIEpUMEHTa, Ja00paTOpHbIX paboT U
NPaKTUKyMa MPe/ICTaBlIeHa €INHBIM MTepeyHeM. BbIOOp TeMaTuku JUIst 3TUX BHJIOB YYCHUYECKUX
IPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMU 00pa3oBaTENbHOIO Ipolecca MCXOAs U3
0COOEHHOCTEH MOYpOYHOIrO IUIAHWPOBAHUS M OCHalleHus kabuHera ¢usuku. Ilpu sToM
o0ecrieynBaeTcsi OBJA/JEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOAUTH MNpsIMbIE M KOCBEHHbIE
U3MEpPEHUs, MCCICIOBAHUS 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH WM IOCTAHOBKY OIBITOB IIO
IIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUI Pacuy€THBIX 3a/lay NPUOPUTETOM SBISIOTCS 33[a4d C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(du3nyeCKOl MOJIENbI0, O3BOJIAIOIINE MPUMEHATh U3YUEHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJTHOTO pasjesia Kypca, TaK U MHTErpUpys NPUMEHEHUE 3HaHUM U3 pa3HbIX paszzaenos. Jlus
KayeCTBEHHBIX 3a/auy IPHOPUTETOM SBJSIIOTCA 3ajJaHusi Ha OOBbsCHEHUe/NpeacKa3aHue
OpOTEeKaHUs (U3UYECKUX SBICHUN U MPOLIECCOB B OKPY)KAOLIEH >KU3HM, TpeOyromue BbiOOpa
buznyecKo MOAENU AJIsl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kypc (GpU3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOmiero o0Opa3oBaHMs JIOJDKEH H3y4yaTbcs B YCIOBMAX IpeIMETHOro kabunera. B kabunere
(bu3HKH T0JKHO OBITH HEOOXO0UMOE 1a00paTOpHOE 000PYIOBAHKE JUISl BHIIOJHEHUS YKa3aHHBIX
B IporpaMMe 1o (u3MKe YYEHHUUECKHUX OINbITOB, JA0OPATOPHBIX paboOT M padOT MpakTUKyMa, a
TaKXe JIeMOHCTPaIlMOHHOE 000py10BaHHE.

JleMoHCTpaMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00€CreyrBaeT MOCTAaHOBKY IEPEUYUCIEHHBIX B IPOrpaMMe Io
¢u3MKe KIIOYEBBIX JEMOHCTpAIMil AJis HUCCIIEJOBaHMSI HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaGopaTtopHoe 00OpYyZOBaHHE AJIS YYEHHMUECKUX MPAKTHUECKUX padboT ¢GopmHpyercss B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€re OJHOTO KOMILJIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJOTOBBIX W HU(POBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

(dbopMUpOBaHUE UHTEPECA U CTPEMIICHHUSI 00YUAIOIIUXCS K HAYYHOMY M3yYEHUIO NPUPOIBbI,
pa3sBUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABIEHUH O HAydyHOM METOJ€ TMO3HaHMA M (OPMHPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;



(GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3Y4EHUS OCHOB CTPOCHMS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopMUpOBaHHE YMEHUN OOBSCHATH SBJICHHS C UCIOJIb30BaHWEM (U3NYCCKUX 3HAHUUA U
HAaY4HBIX J0Ka3aTeJIbCTB;

(dopMHpOBaHUE NPEACTABICHUN O POJIM (U3UKU JUIsl Pa3BUTHSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pasBUTHE TMPEJICTABICHUH O BO3MOXHBIX cdepax Oynymedl mnpodeccrnoHaIbHON
NEeSTEIbHOCTH, CBS3aHHBIX C (DU3MKOHM, IOArOTOBKA K JajbHeiIIeMy OOyYeHHIO B 3TOM
HaIlpaBJICHUU.

JlocTikeHnne 3TUX Iesell o0ecreyrBaeTcsl PElIeHHEM CIEAYIOMMX 337ad B IpoIecce
u3ydeHus Kypca GU3MKU Ha YPOBHE CpEHEro o01ero o0pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHMH 00 O0WMX (QU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOUAs] MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JEKTPOJANHAMUKY, KBAHTOBYIO (DU3MKY
U 3JIEMEHTHI aCTPO(U3HKH;

¢dbopmMupoBaHrE yMEHUI NIPUMEHSITHh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHS (PU3UICCKUX
SBJICHUN B IPUPOAE U JUISl IPUHATUSA MPAKTUUECKUX PEILICHUH B IOBCEAHEBHOM KHU3HH;

OCBOCHME CIIOCOOOB pEIIEHUs PAa3JIMUHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKOM MOJENbIO,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3MaHuEe (U3UYECKOM MOJIENH, aJeKBaTHOU
YCIIOBUSIM 3aJ]aui, B TOM YHCJIE 3aja4 MHKEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3UYECKMX OCHOB M IPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIQJICHUE METOJaMHU CaMOCTOSTEIBLHOTO IUTAHUPOBAHHS M IPOBEACHUS (HU3NIECKHUX
HKCIIEPUMEHTOB, aHajlu3a W UHTEpIpeTanud HUHGOpPMaLUU, OINpEeAeSeHUs JOCTOBEPHOCTU
HOJy4EHHOT'0 pe3ysbTara;

CO3/IaHME YCIIOBMM JUIsl pa3BUTUS YMEHHMM INPOEKTHO-HCCIENOBATENIbCKOM, TBOPYECKOM
JeSITEIIbHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccuoHaIbHON 1eATEeNbHOCTH, CBI3aHHOM ¢ (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrinyOnéHHBIH ypOBEHb H3Yy4EHUS
yueObHoro mnpeamera «®Pu3uka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BbIOMpaeTcs
oOyyarmuMucs, MIAaHUPYIOIIMMH POJOJKEHHE 00pa3oBaHMs IO CIELUAIbHOCTAM (U3HUKO-
TEXHUYECKOTO MPOQUIIS.

Ha usydenue ¢usuku (yriryOn€HHBIA ypOoBEeHb) Ha YPOBHE CpeAHEro o0I1ero oopazoBaHus
otrBoguTcs 340 yacos: B 10 kmacce — 170 gacoB (5 yacoB B Henento), B 11 kmacce — 170 vacos (5
YacoOB B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTEIb JejaeT BbIOOp IMpOBEACHHUs JTaOOpaTOpPHBIX paboT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaronuxcs.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblii METOA MO3HAHHUA U METOMABI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHus Npupoasl. Habmonenue u skcriepuMeHT B
buzuke.

CnocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (puU3MUeCKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJI0, UACATbHAS )KUIKOCTh, HICAJIbHBIN Ta3, TOUCUHBIHN 3apsn). [ umnoreza. ®usndeckuit
3aKOH, TPAHUIIBI €r0 TpuMeHUMOCTH. Dusnyeckas Teopus.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MPAKTUYECKON JEITeIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

WN3mepenne cuibl TOKAa W HANPsHKEHUS B LEMH TMOCTOSHHOTO TOKa IMPU  MMOMOIIU
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1UGpoBoil 1aboparopueit no ¢usuke. [Ipumepsl n3mepeHus GpUNIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBwkeHHe. OTHOCHUTENBHOCTh MEXaHHUYeCKOro mABmkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Pannyc-BekTOop MaTepuallbHOW TOYKH, €r0 MPOEKIMM Ha OCH CHUCTEMBbl KOOPJIMHAT.
Tpaexropus.

[lepemenieHne, CKOPOCTh (CpeAHSsl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HAa OCH CHCTeMbl koopAuHaT. CloKeHHE TepeMEIIeHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHS U MMYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpauKu.

CBobOogHoe majzeHue. YCcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIIEeHHOTO
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCThH KOOPJIMHAT, CKOPOCTHU U YCKOPEHUSI MaTEPHUATIbHOM TOYKHU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe aBuxeHue. JIBuxeHne MaTepuaibHOM TOYKH 1O OKPYKHOCTU. YTJIOBast U
nuHenHas ckopocTh. llepwmonm m dactora oOparmenus. LleHTpocTpemurensHoe (HOpMaIbHOE),
KacareJbHOE (TaHTCHIIMAIBHOE) U TIOJTHOE YCKOPEHNE MaTePHATbHOU TOYKH.

TexHuueckue yCTpOMCTBA W TEXHOJOTUYECKHE TMPOLECCHl: CIHAOMETP, JBHKCHHE
CHapSJIOB, LIETIHbIE, IeCTepEHYATHIC U PEMEHHBIE TTepeIaul, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPALIAS KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKCHUSI.

CriocoObI uccae10BaHus ABMKECHUN.

NnntocTpanus npeieabHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teya, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHMe NyTel, TPACKTOPHI, CKOPOCTEH NBUXKEHHUS OJJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIMIEHHOTO TOPU30HTANBHO. [IpoBepka rumoTessl 0 mpsMon
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA 111 MaTepUaIbHbIX TOUEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeN M HUX
cnyTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cunia conpoTUBIEHUS MpU ABMKCHUU Tella B JKMJIKOCTU WM Trasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuuYecKkrne YCTPOMCTBA W TEXHOJIOITMYECKHE MPOUECCHl: MOAIIUITHUKH, JIBUKCHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMax OTCUéTa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPHUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEIECHUEM MAcChl Tela
Ha €ro YCKOpPEHUE B HHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOJIECHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS [TOKOSI, KAUEHUS U CKOJIbKEHMSL.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MacChl.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yuenue ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEIUYHHE YII0BOr0 Kod(h(dUIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHULIHEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelibHOE JBM)KEHUE TBEPIIOTO Tena.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

YcroitunBoe, HeycToiunBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacy€T CUJl YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. LleHTp Macc cuctemsl
MaTepuaabHbIX TOYeK. TeopeMa o JBUKEHUH LIEHTpa Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHble M HEMOTEHIMANBHBIE cuibl. [loreHnmanbHas sHeprus. IloteHnmanbHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckast CKOpocTb. TpeThbsi KOCMUYECKAsi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymu s MACANbHOM JKUJIKOCTH Kak CJIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

H3MepeHre MOIHOCTH CHJIBL.

W3MeHeHne 3HEpruM Teja IPU COBEPIIEHNUN PaOOTHI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomuol, npaKmuKym.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenre KNHETUYECKON SHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOoPUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE 3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mogens wnaeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpUH: YaCTHUIBl Tras3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkanma temmneparyp KensBuna). 3axon Jlamprona. M3omporecchl B HaeadbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOILIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJAealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYISIPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue YCTpOIICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MIOJIy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOAHOW BOJOM.

W3ydyeHrne W30TEpPMUYECKOro TMporecca (pPeKOMEHJIOBAHO HCIIONIb30BaHUE MH(PPOBOIA
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume w©  BHyTpeHHue mnapamerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KAK CPEHHE 3HAYEHUS BEJIWYWH, OMKCBIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogens wuAcanbHOro ra3a B TEPMOJWHAMUKE — CHUCTEMA YpPABHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHIIEHTpalus 4YacTHLl, BBICOKHE TEMIIepaTyphl. BrlpaxkeHue mid
BHYTPEHHEN YHEPIUU OJHOATOMHOTO HJICAIBHOTO Ta3a.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOANHAMUKE. Beruncienne paboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoThl. KOHBEKIUS, TETUIONPOBOIHOCTD, U3ITYUYCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenpHas TeIUioTa CropaHus ToluMBa. Pacuér komuyectsa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBbiii 3ak0H TepMoaMHAMUKU. BHyTpeHHsst sHeprus. KomudecTtBo TemiaoTel U pabota
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT EIUHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOIMHAMUKKU JJI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTy OT OoJiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencauuu (Kmaysumyc).
HeobpaTtuMocTs IpUPOTHBIX MTPOIIECCOB.



[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.

Makcumansnoe 3nadenue KI1/1. ukn Kapho.

DKOJIOTMYECKUE aCNEeKThl MCIIOJIb30BaHUSI TEIUIOBBIX JBHUrarenei. TermioBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4eckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
TU3CTbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, TMapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
yTUIU3alKsa OMOOPraHNYeCKOro TOILTMBA AJIsl BEIPAOOTKH «TEILIOBOM) U SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJENbHBIX TEIIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO mporiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3U HHEPIrUU MEKMOJIEKYJIIPHOIO B3aUMOJCIHCTBUSA U TEMIIEpaTypbl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe wu KumeHwe. YenbHas TemioTa
napooOpa3zoBaHusl.

Hacpiiennsle U HeHachlllleHHblEe Mapbl. KadecTBeHHass 3aBUCUMOCTb IJIOTHOCTH M
JABJICHHUSI HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUTICHUS OT JJABJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOINHUS CBOMCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miaBieHus. Cyomumanus.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayns FOnra. Tlpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U IMHEHHOE pacIIupeHHe.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEPTHH B (PA30BBIX MEPEXOax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOocTHOE HaTsmKkeHHe. KoddduimeHnT moBepXHOCTHOTO HaTshKeHUs. KanumispHbie
sBJeHUd. /aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHuueckue yCcTpoMCTBA UM TEXHOJOTMYECKHE TMPOLECChl: KUAKUE KPUCTAJIIbI,
COBPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIIMYECKOIO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

W3yueHue CBOMCTB HACBHIIEHHBIX M1APOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 dumrenra moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMalii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexkmpuueckoe noie.

OneKTpu3anusl Tel U €€ MpOsBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUECKUX
3apAnoB. [IpOBOAHMKM, AMAJIEKTPUKH MU TOJYHPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona.

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hampsoxk€aHaocTh  dekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
ANIeKTpruYecKoro nosst. OQHOPOIHOE FIEKTPUUECKOE ITOJIE.

[ToTeHIMaIbHOCTh AMEKTPOCTATUYECKOTO MMOJisA. Pa3HOCTh MOTEHLMATIOB M HaNpsKEHHE.
[TorenunanpHass ~ dHEprus  3apsga B DJIEKTPOCTATHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CyneprO3UIIUH SJEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. ITone paBHOMEpPHO
3apspkeHHOro mo o6bvéMmy mapa. Ilosme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KaprrHbl TMHMI HANPSY)KEHHOCTH ATUX MTOJIEN U SKBUITOTEHIMAIBHBIX TOBEPXHOCTEH.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JINDIIEKTPUKN B JIEKTPOCTaTUYECKOM IT0JIE. J{MaNeKTpUUYeCcKas IPOHUIIAEMOCTD BEIIECTBA.

Konnmencarop.  DJEeKTpOEMKOCTh  KOHICHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHAEHCAaTOopoB.  [locienoBaTenbHOE — COCAMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>keHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuYecKkrne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOIN, JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alIUTAa, 3a3eMJICHHE YJIEKTPONprOOpOB, KOHACHCATOPHI, reHepaTop BaH ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ PUHIUIT JCUCTBUA SIIEKTPOMETpA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Bau ne I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA MOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGnronenue nmpeBpaliieHusi 3HEPTUU 3aps>KEHHOI0 KOHJIEHCATOpa B DPHEPTUI0 U3ITYYCHUS
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHIHMANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannbwlit IneKmpuydecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAHMSI TIOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. lcTouHuMKM ToOKa.
Hampsoxkenne U u 3/1C é&.

3akoH OMa JJig y4acTKa LEMH.

ODJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI M IUIOLIAU IONEPEYHOr0 CEUYCHHS. YEIbHOE COMPOTUBIICHUE
BEIIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOoONIHOCTP IEKTPUUYECKOTO TOKA. TerioBasi MOITHOCTh, BbIIEIsieMast Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTOM) 27eKTpUUecKoi enu. MoIHoCcTh HCTOYHNKA Toka. KOopoTkoe 3aMbIKaHHe.

KoHniencatop B 11emu moCTOSTHHOTO TOKA.

TexHU4YecKkne yCTPOMCTBAa W TEXHOJIOTHUYECKHE TIPOILECCH: aMIEepPMETpP, BOJBTMETP,
peocTar, CYETUHK FNEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAMNPSDKCHUSI JJI  PE3UCTOPA, JIAMITBI
HaKaJIUBaHUs U CBETOAMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBICHHUS TIPH  TOCTOSTHHOM
HaIpsKECHUU.

[Ipssimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaIbBAHUYECKOTO AJIEMEHTA U OLICHKa
BHYTPEHHETO COTPOTUBIICHUS.



Cnioco0OsI coeqHEHUST UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMUA UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIY.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBaHre CMEIaHHOTO COETMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

VYBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKY MOJIFOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKA
B LICIH.

HccnenoBanue 3aBUCMMOCTH TI0JI€3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTbh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPUMECHAash MPOBOJMMOCTH MOJYIPOBOJIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIJIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

OneKkTpuueckuii TOk B Tra3ax. (CaMOCTOATENbHBIH W HECAMOCTOATEIbHBINA pa3psi.
Pasznuynble TUIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuueckue yCTpOHCTBA U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKa, paUHUPOBAHME MEAW, BBIIUIABKA ATIOMMHHUSA, DJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOIUMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMi  ¢u3mueckux BenuuumH. OIleHKa TpaHMIl
MIOTPEUIHOCTEM.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMATHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPXKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmusvie noHAmMUA, C6A3AHHbIE C UYUEHUEM MEMO008 HAYUHO20 NOZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIb, U3MEPEHHE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelieHUEe CUCTeMbl ypaBHeHWH. JIuHeliHas ¢yHKUWsa, mnapabdoda,
runep6ona, ux rpaduku u cBoiicTa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKIMHU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: vexannueckoe IBWKEHUE B )KUBOU mpupoze, auddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3alus
OMOOPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKHU «TEIJIOBOM» M DJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaWUISPHBIC SIBJIICHUS B IPUPOJEC, SJICKTPUUCCKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJUIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOIMAIINS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIHMH (KPOHINTEHH, pemeTdyarpie
KOHCTPYKIIMH ), UCTIOJH30BAHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHus, MmapoBas TypOWHa, OBITOBOH XOJIOAMIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMIIBI, TTOJYITPOBOIHUKOBBIE MPUOOPHI, TaJTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Macnumnmnoe noie.

B3anmoaeicTBie MOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHuTHoe MoJIe.
Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
UHAYKIINH.

MarautHoe 1ojie IPOBOJHHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KAaTYIIKHM M KPYrOBOT'O
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJAYJb. JI[BUKEHHE 3apsKEHHOW 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nose B BeuecTse. eppoMarHeTUKH, apa- U IMaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTENIN
AJIEMEHTApHbIX YaCTHII.

Hemoncmpayuu.

KapruHa nAMHHMH MHAYKIMM MarHuTHOIO IIOJIA IIOJIOCOBOTO M MOAKOBOOOPAa3HOIoO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO NOJISL TOCTOSIHHBIX MarHuTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOK BekTOopa MarHuTHOM MHAYKuMH. DJIC
UHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUECKOEe IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHMKE, IBUKYILEMCS B OJHOPOJIHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOHCTBa U TEXHOJIOTMYECKHWE MPOLECCHl: HHIYKIMOHHAs IIedb,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucumoctd DJIC MHAYKIMM OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
MOTOKA.

IIpaBumno Jlenna.

[Tanenne MarauTa B aIIOMUHAEBOU (MEIHOI) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Omnpenenenne MHAYKIMA BUXPEBOTO MarHUTHOT'O TOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka MojieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

'apmonnueckue  konebanus. KuHemaTMueckoe UM AMHAMHYECKOE  OIMUCAHHE.
DHepreTuyeckoe OmucaHue (3aKOH  COXpaHEHHUS  MEXaHWYECKOW »Hepruu). BriBojg
JTUHAMHYECKOTO ONHCAHUS TApMOHMYECKHX KOJNIGOAHWH W3 WX OJHEPreTUYECKOro U
KHMHEMAaTU4YECKOTO OIHCAHMUS.

Ammmatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWH HMCXOJHOW BEIMYUHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHUI TPYKMHHOTO MasiTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHble konebanusi. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KpUBOW. ABTOKOJICOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXammuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
MPEJICTaBICHUA 00 UeaTbHON MOJICIIN IPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KOJIeOaHUAX rpy3a Ha MPYKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U MPYKMHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOBECe.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B UI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromuye DJIeKTPOMarHUTHbIE KojeOaHus. BBIHYXICHHBIE IJIEKTPOMATrHUTHBIE
Kosie0aHusl.

[lepemenHbIil TOK. MOIIHOCTH TEPEMEHHOTO TOKa. AMIUIUTYAHOE M JACHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TIPU Pa3INIHON opMe 3aBUCUMOCTH MTEPEMEHHOTO TOKA OT
BpPEMEHU.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO MEPEMEHHOr0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanpskeHU.

Wneansubiii Tpancdopmatop. [Ipon3BoacTBo, nepegada U MOTpeOICHUE AIEKTPUUECKOM
SHEPTUH.



OKOJIOTMYECKUE PUCKHU TNPU NPOU3BOJACTBE 3JIEKTpo3Hepruu. KynbTypa ncnonb3oBaHHs
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUN OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX JIEKTPOMArHUTHBIX KOJeOaHUH.

Mopenb 351eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karymika uHIYKTUBHOCTU U KOHJEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc npu mociaenoBaTebHOM COEAVMHEHUH PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTYUIKy ¥ pEe3UCTOp.

Habmtoienue 3neKTpoMarHuTHOTO Pe30HAaHCA.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnudeckrue BOJIHBI, YCIOBUSL HUX pacnpoctpaHeHus. [lomepeunble W MNpoOAOJbHBIE
BOoJHBL. [lepros, cKkOpoCTh pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, peIoMIICHUE, HHTepEPEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUs JJIEKTPOMAarHUTHBIX BOJIH. B3amMmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaK€HHE, MPEIOMJIEHHME, MOJISIpU3aLns,
uHTephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue 1 paclpoOCTpPaHEHHE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxkeHus U MPETOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepepeHnu 1 Tuppakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKHIl pe30HaHC.



CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YIBTPadUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsaMonnHENHOE PACIIPOCTPAHEHUE CBETa B OJHOpPOAHOM cpene. Jlyu cBera. TouyeuHslit
HCTOYHHK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHue u300pa’keHUN B IJIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenune cBera. 3aKkOHBI MpeEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA [OKa3aTenb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXOJe MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pazjesna
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpu3me. ucnepeust ceera. CliokHBIN cocTaB Oenoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yro noaHoro BHyTPEHHETO OTPaKEHHUS.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO ITOKa3aTesl IPEIOMIICHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH3OM.

Xox ny4a, IpOUIEALIEro JIMH3Y 0]l TPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHU TOYKKA U OTpPe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOIIUX JIMH3AaX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspemiaromnias cnocoOHOCTh. ['1a3 Kak onTHYECcKasi CUCTeMA.

[Tpenensl IPUMEHNMOCTH T€OMETPUYECKOMN ONTHUKH.

BonmnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HHTEp(EpEHIMOHHON KapTUHE OT JABYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpuMeps! kitaccuueckuxX MHTEPPEPEeHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHHueckne yYCTpONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JyIa, I[EpUCKOII,
dboroanmapaT, MHUKPOCKOI, TMPOEKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TU(paKIUOHHAS PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeioMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaskeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Yepe3 MJIOCKOMAPAIIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHIinm creTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

N3mepenue nokasareiis IpeIoMIIEHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxkeHus: B CHCTEME U3 JBYX JIUH3.

KoHcTpyrnpoBaHue TeIeCKONMUYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUN U NOJSIpU3alUH CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6monenue qucnepcum.

HaGnronenue u uccnenoBanue AMGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLibl MPUMEHUMOCTH KJIacCHUeCKoW MexaHuku. IlocTynarel cnenuanbHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  JlopeHnua.  VYciosue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNIJieHHE BPEMEHHU U COKpallleHue
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCCHI C SHEPTHEN U UMITYJIECOM PEISITUBUCTCKONW YaCTHUIIBI. DHEPTUS TIOKOSI.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

Y4eHn4eckuil SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

OmnpeneneHne UMNyabca M SHEPTrUU PEISTUBUCTCKUX YacTull (Mo ¢otorpadusiM TPEeKOB
3apsHKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrOo Tefa). 3aKoH
cmenienus Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otosdpdext. Onbitol A. I'. CroneroBa. 3akoHbl poTodddexTa. YpaBHeHHEe DHWHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOIJIOIIAONIYI0 HU
abCcoOTHO OoTpaskarollyto nosepxHocts). OnbiThl I1. H. JleOenena.



BosHoBbie cBoiicTBa yactull. Bonnel ne bpoitns. Jlnvaa BosnHbl 1e bpoing u pa3mepsl
objmacTu  JOKANM3AalMKM  JBWKYIIEHCS  dYacTuipl.  KOpmycKymnsipHO-BOJHOBOW  Tyaiu3M.
Judpakius 37eKTPOHOB Ha KPUCTAILIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHomeHus HeonpeaenéHnoctel [ eizenoepra.

TexHuuyeckue ycTpolcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETo Gotodddexra.

WccnenoBanue 3aBUCUMOCTU COITPOTUBIICHUSI TIOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue porope3ucropa.

W3mepenue nmoctossHHOM [Imanka Ha ocHOBe riccnenoBanus Goroaddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Tocrymarel bopa. M3nydenne u morjomeHne (OTOHOB IMPH MEPEXOAe aromMa ¢ OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: CHEKTPAIbHBIA aHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue nuHeivyaToro crexkrTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens simpa I'eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PanmoaktuBHOCTh. AJba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

OHeprus CBS3U HYKJIOHOB B sape. SnepHble cuibl. JlegexT macchl sapa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SnepHsle peaktopbl. IIpoGiemsl
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMUECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPTeTUKHU.

MeToapl perucTpaluy U UCCIIeI0BaHUS dJIEMEHTAPHBIX YaCTHII.



DyHIaMeHTAIbHBIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI W JeNTOHBI. [IpenacraBienue o
CranpaprtHoil Moaenu. KBapk-TitooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4eckue ycTpoHWCTBa U TEXHOJIOTMYECKHE MPOLECCHl: JO3UMETP, Kamepa Bunbcona,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIb30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©W  MHPOBO33PEHUECKOE 3HAYCHHUE
actpoHoMHd. [IpUMEHUMOCTh 3aKOHOB (M3HUKH Ui OOBSCHEHHS MPHUPOIBI KOCMHUYECKUX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE3/1.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]] TIJIaBHOM  MOCJENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOoLMH COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxkenune Connua B ['anaktuke. Turbl
rajlakTuk. PajnoranakTuku u kBazapel. YEpHbIE ABIPHI B SApaxX ralakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonburoro B3psiBa. PenMKTOBOE U3IyUEHHUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM — TIJIa30M € UCHOJIb30BAHHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UId OINpelesieHUs] IOJIOKEeHHsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JlaTy: OCHOBHbIE c03Be3/11si CEBEpHOT0 MOIylIapus U IpKue 3BE3/IbI.

HabGmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKH MPAKTUKYM.

Crioco6b! n3MepeHus: (PU3NYECKUX BEJIHUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
MIOTPELITHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alMsl  COJAepKaHMs — pas3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUANbHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHUYECKOW, TEXHOJOTHYECCKOW, COIUAIBHONH H
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pPOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOIIEH,
OOBSICHUTENIBHOM M MPOTrHOCTHYECKON (DyHKIHIA (pru3ndeckoil Teopuu, poib HU3NIECKON TeOpUn
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHs B 11 kitacce ocymiecTBisieTcs ¢ yu4€Tom
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmuvie NOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHIE, MOICIh, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKISCTBO. BEKTOpHl M HX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEIEICHUE TUIOIAIU TUIOCKUX GUryp u oo0béma Te.

buonozua: snekrpuueckue SBICHHS B KUBOM Mpupoje, KojeOaTelbHbIE ABMKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHECPIHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JHMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpUCTAJIMYecKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghus: MarHuTHBIC TIOMIOCA 3E€MIIH, 3aJIe)KW MAarHUTHBIX pyl, (poTOChEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEHNE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMATHUTOB, IEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH 3JIEKTpoIiepeaad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaaIuONPUEMHUK, TEIIEBU30p, aHTeHHa, TeinedoHn, CBU-meus,
yIbTPa3ByKOBasi IHMArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
conHe4Has Oartapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yabTaThl OCBOCHMs yueOHOro npeamera «OU3uka» J0JKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIiecTBna,
paclIupeHe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUUA OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TIPAXJAHCKOW MO3MLMU OOYyYarollerocss Kak akTUBHOIO H
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUYECKUX U I€MOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpECaX I'Pa’kIaHCKOIro OOILIEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K TYMAHUTAPHOMN U BOJIOHTEPCKOM AECATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e c(OpMHPOBAHHOCTH POCCUICKOMN rpa’kJaHCKOW MIEHTUYHOCTH, TATPUOTH3MA;

® [ICHHOCTHOE OTHOIIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM DPOCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI0 IIOBE/ICHUS;

e CrNocOOHOCTh OLIEHHWBAaTh CUTyallUI0 W TPUHUMAThb OCO3HAHHBIE pELIEHUS,
OPUEHTHUPYAICh HA MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4YHCIE B
JIESITENTbHOCTH YYEHOTO;)

® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy1yILIETO.

ICTETHYECKOr0 BOCTIMTAHUA:

® DOCTETMYECKOE OTHOLUIEHHME K MHpPY, BKJIHOYas OJCTETUKY HAy4yHOTO TBOPYECTBA,

puCyIIero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

® UHTEpeC K pa3IuyHbIM cepam MpodecCHOHATBHOW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKOM U TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIM BHIOOP OymymIeit
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHbI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO M caMO0Opa30BaHUIO B 00JacTU (PU3MKU
Ha MPOTSHKEHNHU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTh HKOJIOTMYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UJIJAHUPOBAaHUE M OCYLIECTBIICHUE ACUCTBUN B OKPYXKAIOIIEH Cpelle HA OCHOBE 3HAHMS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



pacIIMpEeHHE OMbITa JEATCILHOCTH HKOJOTHYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH [eATeNIbHOCTH, TOTOBHOCTh B IPOLECCE H3YyUEHHS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHUBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSTEeNbHO (OPMYIHUPOBATh U aKTyaIU3UPOBaATh MpPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 331aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH UM TPOTHUBOpPEYHsS B paccMaTpUBaeMbIX (PU3MUECKHX
SIBIICHUSIX

pa3zpabaTeiBaTh IUIAaH peHIeHWs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepuaIbHBIX U HEMaTEepPUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBHI B JIE€ATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEINISM,
OILICHUBATh PUCKU MOCJIEICTBUN JESATEIbHOCTH;

KOOPJMHHUPOBATh M BBIIOJHATH PabOTy B YCIOBHUSX PEaTbHOrO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUCBBIMU MOHATUSIMHU U METOJaMH (PH3UIecKOn
HAYKH;

BJIQJICTh HABBIKAMH YYEOHO-UCCIICOBATEIILCKOM W IMPOCKTHOW JIEATCIILHOCTH B
obnmactu (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NICCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METO/IOB ITO3HAHUS;

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYUYEHUIO HOBOTO 3HAHMSI, €r0 WHTEPIPETAILINH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAlUsIX, B TOM YUCIIE PU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBSI3M WM aKTyaJIM3WpPOBATh 3aJlady, BBIJIBUTATH
rUnore’y e€ pelleHus, HaxOAuTh apryMeHTHl [UIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJE PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHECHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIC 3a7a4 B 00Pa30BaTEIBHOMN NeATETHHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIHN OITBIT,

YMETh MMePEHOCUTH 3HAHUS 110 (PU3HKE B IPAKTHYECKYIO 00JIACTh KU3HEIEATCIIEHOCTH,
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeH;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAbI U PCIHICHU A,
CTaBHUTb HpO6J’I€MBI " 3a71a4u, JOITYCKAIHNE aJIbTCPHATUBHBIC PCIIICHU .

PatGora ¢ undopmanmeii:

BJQJICTh HABBIKAMHU TMOJYYCHHS HMHPOpPMAIMK  (PHU3UYECKOrO COJEP)KaHUsA U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBIATh IOWCK, aHaJU3,
CUCTEMATH3AllMI0 M HWHTEPIpETalnio HHOOPMALMKM pa3jIMYHbIX BHIOB H (GopM
MPEICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AlMOHHBIX 3a1ad C
coOnrofecHreM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€e30I1aCHOCTH;

CO3/MaBaTh TEKCTHl (DM3MUYECKOTO COJCp)KAaHUS B pPa3IMYHBIX (opmarax ¢ y4éToMm
Ha3HAYCHUS WHPOPMALMU U INEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYILECTBIIATH OOILEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHO IEATEIBHOCTH;
pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3PEHUsS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUM C y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh €M COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPIAMHHMPOBATH
JIEHCTBHS 1O €€ JTOCTHIKEHHUIO: COCTaBIIATH IUIAH JEHCTBHM, pacHpeneisiTb pOJIH C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KayeCTBO CBOEr0 BKJaJa M KaXJOTO Y4YaCTHHKA KOMaHAbI B OOIMiA
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBbIE IIPOEKTHI, OLICHUBATh UECHU C MO3ULIMA HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B PA3JIMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEIIbHO COCTABJISIThH TUIAH PEIICHHS PACYETHBIX M KAYECTBEHHBIX 3a/1ay, TUIaH
BBITIOJTHEHHS TMPAKTHYECKON pabOTHl C YIETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuMpsaTh paMKH y4eOHOTO MPeMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh Ha CeOs1 OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMH B 001acTH (HU3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI pe(IICKCUU ISl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IPUHUMATh ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKU.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHECTO 0611_[61"0 06p830BaHI/I$I y 06y11a101u14xc;1 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'II>HBII‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIOYAIONIEr0 CIOCOOHOCTh ITOHMMAaTh CBOE OSMOIHMOHAIBHOE
COCTOSIHME, BUJICTh HAINPABICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOpPEryJIHpPOBaHUs,  BKJIIOYAIOIIET0  CaMOKOHTPOJb,  yYMEHHE  HPUHUMATH
OTBETCTBEHHOCTh 33 CBOE  IIOBEJCHHE, CIOCOOHOCTh  AQNANTHPOBATHCI K
9MOLIMOHATIBHBIM U3MEHEHHSIM U MPOSIBISITH THOKOCTD, OBITH OTKPHITBIM HOBOMY;
BHYTPCHHEH MOTHBAIIMH, BKIIOUYAMOLICH CTPEMIICHHE K JOCTHIKCHHIO LEIH U yCHEXY,
ONTHMH3M, HHULUATHBHOCTh, YMEHHE JICHCTBOBATh, HCXOS U3 CBOUX BO3MOXKHOCTEH;
OMIIATUH, BKJIFOYAOIICH COCOOHOCTh MOHMMATh YMOLUOHAIBHOE COCTOSHHE APYTHX,
YYUTHIBaTh €r0 TIPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO W
COMICPESIKUBAHHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JPYTHMH JTFOBMH, 3a00THTHCS, IPOSIBIISITh HHTEPEC U pa3peiaTh KOHPIUKTHI.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenust B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUAIOIIUXCSl YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOrMYEecKOH,
COLIMAJILHOW M ATHYECKOM cdepax AesTeNTbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM Hay4HOU KapTHUHE MUpa, 3HAUEHUE ONHCATENBHOM,
cucTeMaTH3upymoueil, oObsICHUTENBHOM M MPOrHOCTUYECKON (PYHKIUH (uzndeckoi
TEOPUU — MEXaHUKU, MOJIEKYJSIPHOM (U3MKH U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOU
Teopuu B (OPMUPOBAHUHU MPENICTABICHUM O PU3NUECKON KapTHHE MUPA;

pa3nnyarth yCJIOBHUS NPUMEHUMOCTH Mojeneld (U3NYeCKHX Tel M IPOLECCOB
(sIBJIEHUI): MHEpLMATIbHAS CUCTeMa OTCUETa, a0COJIIOTHO TBEPAOE TENO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBWXKEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
neopmanus, abCONIOTHO YNPYroe M abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENIH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJIIMYECKOIrO) Teja, WICANIbHBIN ra3, TOYEUHBIH
3apsill, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3nuyath ycioBus (TpaHUIBI, 00JacTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHMYECKHWE MPOLECChl M SIBICHUSA, HUCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCUTEIHHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O ABI)KEHHUS, MpeoOpa3oBaHUs
lanuness ansg  CKOPOCTM W TMEpeMelleHus, 3akoHbl HbIOTOHA, MPUHIMI
OTHOCUTENIbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUS
UMIyJbCA M MEXaHWYECKOW SHEpruu, CBs3b paboOThl CHJIBI C H3MEHEHUEM
MEXaHMYECKOM DSHEpPruM, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMpPH ITOM
UCIIOJIB30BaTh ~ MAaT€MAaTHYECKOE  BBIPDA)KCHUE  3aKOHOB,  YKa3blBaTb  YCIIOBHS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHMii | anuies, BTOPOTO U TPETHETro
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAHEHHUS UMITYJIbCA U MEXAHUUYECKOW YHEPruu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

aHAJIM3UPOBATh U OOBSACHSATH TEIUIOBBIE MPOIECCH U SBJICHUS, UCIIOIb3Ysl OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUS HJICAIBHOTO ra3a Co CPeIHEN KUHETUYECKON SHEPrue TEIIOBOr0 JABHKECHUS
M KOHLEHTpaUMed €ero MOJIEKYJ, CBS3b TEMIIEPAaTypbl BEIIECTBA CO CpeaHEn
KMHETUYECKOM JHEpruer TEeIJIOBOTO JBHUXKEHUSI €ro 4YacTUll, CBS3b JIaBJICHUS
UJeaNbHOrO Ta3a C KOHLEHTpauued MOJEKYJ M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMS
SHEPruM B TEIUIOBBIX Ipolieccax), IpPU OSTOM HCIOJIb30BATh MaTEeMaTHYECKOe
BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJOBHUS NMPUMEHHUMOCTH ypaBHEeHHs MeHaeneeBa—
Knaneiipona;

aHAJM3UPOBATh W OOBACHATH DJICKTPUUECKHE SBICHUS, WCIIOJIb3Ysl OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DIIEKTPUIECKOTO 3apsija,
3akoH  KynoHa, DNOTEHIMaNbHOCTh  AJEKTPOCTATHYECKOrO  IOJSI,  HMPUHLUI
CYMEPIIO3UINHN DJIEKTPUUECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a TakXe NpakTUYECKH BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma aiid
y4acTKa LEeNu U AJI1 3aMKHYTOH 3JIEKTpUUECKOU 11enH, 3akoH J[xoynsa—JIenua, npaBuia
Kupxroda, 3akonsr dapajes a1 37eKTpoin3a);

OTHUCHIBaTh (DU3NYECKUE MPOIECCHl U SBICHUS, UCIOIb3YysS BEIUYMHBI: MEPEMEIICHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, IaBIICHHE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHudeckas HSHeprus, padora
CUJIbl, UEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHJIa TSIKECTH, CHJIa YINPYroCTH, CHIIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ TOBEPXHOCTH,
SHEPrusl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temreparypa Teia, paboTra B TEpMOJIMHAMUKE, BHYTPEHHSISI 3HEpPIHsl HAEaJbHOTO
OJIHOATOMHOTO Ta3a, paboTa HEaNbHOTO ra3a, OTHOCHUTENbHAs BIIAXKHOCTh BO3/yXa,
KIIJI wmneanbHOro TEIMJIOBOTO JIBUraTessl; JJIEKTPUUECKOE TI0Jie, HaNpsKEHHOCTH
3JIEKTPUYECKOTO IOJISI, HANMPSKEHHOCTh ITOJISI TOYEYHOI'O 3apsiia WIH 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTAaTUYECKOTO IOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABUKYILAs CHUJIa, CUJIa TOKA, HaIpsSKEHUE, MOIIHOCTh TOKa,
ANIEKTpUUEcKasi EMKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBJICHUE Y4YacTKa LIETH C



IOCHIEAOBATENbHBIM M MApaJUICIBHBIM  COCIMHEHHUEM  PE3UCTOPOB,  DHEPIHUs
IIEKTPUYECKOTO I10JIs1 KOHJIEHCATOPa,

OOBSICHATH  OCOOEGHHOCTH TPOTEKaHHWs (PU3MYECKMX  SBICHUH: MEXaHHYECKOE
JBWKECHHE, TEIUIOBOE JBMIKEHUE YaCTHUI[ BEIIECTBAa, TEIIOBOE PAaBHOBECHE,
OpOyHOBCKOE JABWXKEHME, MU Py3Us, HCapeHHe, KUIIEHUE U KOHJCHCalus, IIaBIeHHUe
U KpUCTaJUIM3alUs, HAIPaBJICHHOCTb  TEIUIONEpENadd,  JJICKTpHU3alMs  Tell,
SKBUIIOTCHIIMAIIBHOCTD ITOBEPXHOCTHU 3aPS’KEHHOIO ITPOBOIHUKA;

IPOBOJIUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMUYUHBI OT JPYroul C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUpOBaTh pPe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BUJC
rpa¢uKoB C Y4E€TOM aOCOIIOTHBIX IOTPELIHOCTEH W3MEPEHUH, JeNaTh BBIBOABI IO
pe3yJibTaTaM MCCIIEI0BaHNUS;

IPOBOJIUTH KOCBEHHBIE H3MEpEHUs (PU3MYECKMX BEIMYMH, NPH 3TOM BBIOHPAThH
ONTUMAJIBHBIA METOJ] M3MEpEeHMsI, OLICHUBaTh AaOCOJIOTHBIE M OTHOCUTEIIbHBIC
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IPOBOAMTH  OMNBITHI [0 TPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
IKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YJIbTAThl U JA€IaTh BBIBOJ O CTaTyCE NPEIJIOKEHHON THIIOTE3BI;
coOuro/iaTh MpaBwiia 0€30IacCHOTO Tpyda NP MPOBEJEHUU HCCIENIO0BaHUNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIE0BATEIbCKOW U INPOEKTHON
JeSITEIbHOCTH C HCIHOJb30BAHUEM M3MEPUTEIbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHNS;

pemiate pacy€THBIC 3aJaYd C SBHO 3a/JIaHHOM W HESBHO 3aJaHHOW (PU3NYCCKOM
MOJICNIbIO: Ha OCHOBAaHMHM aHaJIM3a YCJIOBUS OOOCHOBBIBaTH BBHIOOp (hU3HYECKOM
MOJIENIM, OTBeyalomeld TpeOOBaHWAM 3aJadd, TNPUMEHATH (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJIaThl  (PU3MUECKHUX TEOpUH TMpHU  HCIOIb30BaAHUU
MaTEMaTUYECKUX METOJOB PpELIEHWS 3aJad, MPOBOAUTH pPACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJU3UpOBaTh pE3yJbTaThl U KOPPEKTHUPOBATb METOJbI
peneHus ¢ y4€TOM MOJy4EHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 33/1a4M, TpeOyrolue NpUMEHEeHNs 3HaHUH U3 pPa3HbIX pa3/iesioB
Kypca (M3MKH, a TakKe MHTErpalMd 3HAHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
HAy4yHOI'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIETIOYKY PAcCCyKICHHM C OIOpod Ha
U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHHUS;

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PabOThHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
PUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTUE TEXHUKU U
TEXHOJIOTHH;

aHATM3UpOBaTh W  OLIEHUBATh TIIOCJIEACTBUS OBITOBOM H  MPOU3BOACTBEHHON
NESITEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKUMH TMpolleccaMu, C TMO3MIMN
JKOJIOTUYECKOU 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIL30BAaHNH, a TAKXKE Pa3yMHOM HCIOJIb30BaHUMU JIOCTHIKEHUN HAYKH U
TEXHOJIOTHH JIJIsl JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;

MPUMEHSTH pa3IM4HbIe CIOCOObI paboThI ¢ HHPOpMAIUEl PU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH(MOPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  MH()OPMAMOHHBIE  TEXHOJOTHMH sl TIOHMCKa,
nepepadOTKU M TpeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WHGPOPMALUU, MOJYyYCHHOH W3 Pa3IHYHBIX
MCTOYHHMKOB, KPUTHUECKH aHAIM3UPOBATH MOTY4aeMyl0 HHPOPMAIMIO U OLCHUBATH ¢
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIM3a
UCTOYHUKA HHPOPMALIUHY;

OpPOSIBJIATH OPraHU3allMOHHbIE M TIO3HABATENIbHBIE YMEHHS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX W Yy4eOHO-
HCCIIEI0BATEIbCKUX PaboT;

paboTaTth B TpyIIE C WCIIOJHEHHWEM DPA3IMYHBIX COIMAIBHBIX POJICH, IJIaHUPOBATh
paboTy Tpymmbl, pAIHOHAIBHO pACHIpENesATh JAEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYaIMsIX, aJIeKBaTHO OLIEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYIIIBI B pELICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

OpOSIBJIATE  MOTHBAIMI0O K  Oyaymedl npodecCHOHaNbHOW — JAEATENBHOCTH  T10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenust B 11 knacce npeMeTHbIE pe3ylbTaThl Ha YriyOIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

MOHUMATh POJb (U3UKH B HIKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COIUAIBHOH U
ATUYECKON cdepax AesITeNbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKOU JEITEIBHOCTH YEI0BEKA U
JabHENIIEM HAay4YHO-TEXHUYECKOM  pa3BUTHUH, 3HAYEHHE OIMCATEIIbHOM,
CUCTEeMATU3UPYIOIIEH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nuecKoit
TEOPUH — HJIEKTPOJMHAMUKH, CHEHUATBHOM TEOPHUH OTHOCUTEIBHOCTHU, KBAaHTOBOU
¢u3uku, posnb GU3NUECKol Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYEeCKONM KapTUHBI MUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IIPUPOJE;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(ABNEHMI): ONHOPOJHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHHYECKHE KONeOaHMs, MaTeMaTU4YEeCKHil MAasSTHHK, WACANbHBIM TMPY>KUHHBIHI
MasiTHUK, TaPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoeOaTeIbHbIN KOHTYp, TOHKAs JINH3a,
MOJIeJIel aTOMa, aTOMHOT'O s/1pa ¥ KBAHTOBOW MOJIEIIN CBETA;

pasnnyath YCJIOBUS (TpaHHIbI, O00NAacTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BCeOOUIMI xapakTep (QyHAAMEHTANbHBIX 3aKOHOB M OrPaHMYEHHOCTH
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLIECCHl U SBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIIOJIO)KEHHMS M 3aKOHBI DJIEKTPOAVMHAMUKA M CHEUUAIbHOM TEOopUHu
OTHOCUTENIbHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTo 3apsja, cuia Amrepa, cuiia
JlopeHua, 3aKkOH »IEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JI/IC
CaMOMHAYKIMU B JJIEMEHTE JJIEKTPUYECKOW LIENH CO CKOPOCTBIO U3MEHEHUS CHUIIBI
TOKa, MOCTYJaThl CIIEIMATIbHON TEOPUN OTHOCUTEILHOCTH DWHIITENHHA);
AQHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHHUS, UCTIOIb3YsI MOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHHAa a1 HoTOddeKTa, MepBbld U BTOPOH
nmocTynaTel bopa, mpuHIMIT COOTHOIIEHHs HeomnpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpAHEHHUs 3apsJ0BOTO U MAaCCOBOTO YMCE M SHEPIHH B SIIEPHBIX PEAKIUAX, 3AKOH
paMOaKTUBHOTO pacraja);



OMKCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIIOJIb3YS BEIMYMHBI: HAMPSKEHHOCTh
JNEKTPUYECKOTO  MOJIA,  TMOTEHIMal  3JEKTPOCTATHYECKOro  MOJsl,  Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOJBIKYINAS CHJIA, WHIYKIUS MarHUTHOTO TIOJSl, MarHUTHBIN
NOTOK, cuia Awmrmepa, WHAYKTUBHOCTb, SJEKTPOJABMKYILIAS CHJIA CAMOMHIYKIIWH,
SHEPrusi MarHUTHOTO MOJI MPOBOJHUKA C TOKOM, PENISTUBUCTCKUN UMITYJIbC, MOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsf Aapa, SHEPTHUS CBSI3H SIIPa;

OOBSICHATE OCOOEHHOCTH TPOTEKAaHHUs (PU3MUYECKUX SBICHUH: SJICKTPOMAarHUTHAS
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIIUs BOIH, TUGPAKIHS, TUCTICPCHs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoToanekTpuueckuii apdekt (dhororddekr), anbda-
u Oera-pacmaapl  siAep, ramMma-u3inydeHue saep, (GU3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI Jla3epa;

OTIPE/ICIIATh HANpPABICHUE MHIYKIIMM MArHUTHOTO TOJISI MPOBOJAHHUKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHia;

CTPOUTHh H300pa)K€HHE, CO3JaBaeMOE€ IUJIOCKUM 3€pKaJOM, TOHKOW JIMH30U, U
PacCUUTHIBATh €T0 XapaKTCPUCTUKY;

NPUMEHSATh OCHOBOIOJIATalOIINEe aCTPOHOMHUYECKHE TOHSTHS, TEOPHHA W 3aKOHBI IS
aHamm3a W OOBSCHEHHS (PU3MUYECKUX IMPOIECCOB, MPOMCXOIAMIMX B 3BE3NAX, B
3BE3HBIX CHCTEMax, B MEKIaJaKTHUYECKOW Cpeae; MABIKEHHS HEOECHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHH C HUCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUI, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH W3MEpEHWi, [enaTh BBIBOABI 10  pe3ysibTaTaMm
UCCIIC/IOBAHMS,

MPOBOANTH KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYWH, MPH ITOM BBIOHpATH
ONTHMATBHBIA METOJ W3MEPCHHUsS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPENIHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

MPOBOAMWTH  OMBITHI MO TPOBEpPKE TMPENJIOKEHHOW THUIMOTE3bl:  IUIAHUPOBATH
OKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MIOJTy9YEeHHBIE PE3YIIbTATHI U JIENaTh BBIBOJ O CTaTyCe MPEI0KEHHOW THITOTE3HI;
OTMCHIBATh METOJIBI TTOJyUEHUSI HAYIHBIX ACTPOHOMHUYECKHX 3HAHUI;

coOmo1aTh MpaBmiia 0€30MacHOTO TPyAa NMPH MPOBEACHUU HCCIIECAOBAHWA B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEeI0BATENbCKOW W TPOEKTHOM
NeSITETHHOCTH C HWCIOJB30BAHUEM HM3MEPUTENBHBIX YCTPOWCTB M J1aOOPaTOPHOTO
000pyI0BaHNS;

pemate pacy€THbIE 3aladydl C SBHO 3aJlaHHOW M HEABHO 3aJaHHON (u3mdeckoi
MOJIeTIbIO: HAa OCHOBAaHUM aHalIM3a YCIOBHS BHIOMpaTh (PU3MYECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIAThl  (PU3WYCCKUX TEOPUH TIPH HCIIOJB30BAHHH MAaTEMaTHYECKHX METOJIOB
pelleHus 3ajaad, TMPOBOJUTH pacu€Thl HA OCHOBAHWHM HMMCIOIIMXCS JIAHHBIX,
AHAIM3UPOBATh PE3YNbTAaThl M KOPPEKTUPOBATH METOJBI PEHICHHS C Y4ETOM
MOJTy4YEHHBIX PE3y/IbTaTOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyromre MpUMEHEHUs 3HAaHUI U3 Pa3HbIX Pa3/IeyioB
Kypca (DM3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-



HaY4YHOTO IMKJA: BBICTPaMBATh JIOTMUYECKYIO LIEMIOYKY PACCYXJIEHHUHl C Omopod Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUYECKUX YCTPOHUCTB U TEXHOJOTHUECKUX MPOIECCOB;
IPUBOANUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHaJM3UpOBaThb M  OLEHUBATh IOCIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NeSITEIbHOCTH 4YeNIOBEKa, CBA3aHHOW C (PU3MUECKUMM IPOLECCaMHu, C MO3MLUN
9KOJIOTUYECKOM 0€3011aCHOCTH, HpeCcTaBIeHUN 0 panroHaIbHOM
[IPUPOJIONOIb30BAaHUH, A TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIIsl TaTbHEHUIIIET0 pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

IPUMEHSATh pa3IuyHble cIoco0bl paboThl ¢ HH(poOpMaLen (HU3NIECKOTO COAEPKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCIOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTMM U1  IIOUCKA,
nepepadoOTKi W TPEAbSBICHHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalud WHGOPMALNHU, IOIYYCHHOH W3 pPa3sITUIHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 UH(OpPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHMH, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA UH(POpMALUY;

IPOSBIATh OPraHU3aLMOHHBIE M IO3HABATEJIbHBIE YMEHHS CaMOCTOSTEIbHOIO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEI0BATEIBCKUX padoT;

paboTaTh B IpyIIe C WCIOJIHEHHWEM pa3IMYHbIX COLUAIBHBIX POJeH, MJIaHUPOBATH
paboTy TIpynmbl, palUOHAIBHO PACHPENEATh JEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHBAaLMIO K Oynymed 1npodecCHOHATbHOM — JESATENbHOCTH IO
CHEUHATbHOCTIM (PU3NKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
n/n NpOrpamMmbl Bcero Konrpoprie  Ipaxririeckie o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pasnen 1. HAYUYHBIM METO/ ITO3HAHWS ITIPUPO/IBI
Poccuiickas 3nekTpoHHas
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 [IKOJIA —
resh.edu.ru/subject/28/10/
Hroro o pasneny 6
Pa3zgen 2. MEXAHUKA
Poccniickas aekTpOHHAs
2.1 Kunematuka 10 1 IKosa —
resh.edu.ru/subject/28/10/
Poccwuiickas anekTpoHHas
2.2 Junamuka 10 IKosa —
resh.edu.ru/subject/28/10/
bubnmnoreka ®I'UC «Most
2.3 Crartuka TBEpHOTO Tena 5 1 mkoja» — lesson.academy-
content.myschool.edu.ru/03/10
bubnunorexa ®I'UC «Most
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1 mKosa» — lesson.academy-
content.myschool.edu.ru/03/10
Htoro 1o pasneny 35

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA




Poccuiickas anexkTpoHHast

3.1 OCHOBBI MOJIEKYJIIPHOKHHETHYECKON TEOpUHU 15 IKoJIa —
resh.edu.ru/subject/28/10/
bubnmnoreka ®I'UC «Most

3.2 Tepmonunamuka. TernnoBbie MalIMHBI 20 mkosia» — lesson.academy-
content.myschool.edu.ru/03/10

33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14

' HEePEXOIbI
Hroro mo pazueny 49
Paznen 4. JIEKTPOJAUNHAMUKA
Poccniickas a5ekTpoHHAs

41 DneKTpuYecKoe noie 24 IKoJIa —
resh.edu.ru/subject/28/10/
bubmuorexa ®I'UC «Most

4.2 [ToCTOSTHHBIH AIIEKTPUUECKHI TOK 24 mkosia» — lesson.academy-
content.myschool.edu.ru/03/10
bubnmnoreka ®I'UC «Most

4.3 Toku B pa3snuUHBIX cpeax 6 mkosa» — lesson.academy-
content.myschool.edu.ru/03/10

Hroro no pazneny 54
Paznen 5. PU3HUYECKHAN MPAKTUKYM
bubnmnoreka ®I'UC «Most

5.1 dusnueckuil NpaKTUKyM 16 16 mKkosa» — lesson.academy-

content.myschool.edu.ru/03/10
Wroro no pazueny 16
PesepBHOE Bpemst 10




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16



11 KJIACC

HaumeHoBaHue pa3jiejioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbusie  IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoThI padoThI
Paznen 1. JIEKTPOJAUHAMUKA
bubnmoreka ®I'UC «Most
1.1 MarHuTHOE 1oJ1e 14 mkoja» — lesson.academy-
content.myschool.edu.ru/03/11
bubnmoreka ®I'UC «Most
1.2 DJeKTpOMarHuTHAsE UHTYKIUS 13 1 mkosiay — lesson.academy-
content.myschool.edu.ru/03/11
Hroro no paszneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
Poccuiickas anexkTpoHHas
2.1 Mexannueckue KoneOaHus 10 IKosa —
resh.edu.ru/subject/28/11/
bubnmnoreka ®I'UC «Most
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 mKkosa» — lesson.academy-
content.myschool.edu.ru/03/11
Poccniickas anexkTpoHHast
MexaHu4ecKre 1 AIeKTPOMarHUTHBIE
2.3 10 1 IKOJIa —
PO resh.edu.ru/subject/28/11/
bubnuorexa ®I'UC «Most
2.4 Onrtuka 25 1 mikoja» — lesson.academy-
content.myschool.edu.ru/03/11
HWroro no pazneny 60




Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

bubmmnorexa ®I'NIC «Mos

3.1 OcuoBbl CTO 5 1 mKkosia» — lesson.academy-
content.myschool.edu.ru/03/11
Wroro no pazueny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnmnoreka ®I'UC «Most
41 KopmyckynspHO-BOIHOBOH Ayann3m 15 mkosiay — lesson.academy-
content.myschool.edu.ru/03/11
Poccuiickas anexkTpoHHast
4.2 ®dusnka aToma 5 IKoJa —
resh.edu.ru/subject/28/11/
bubmuorexa ®I'UC «Most
®wu3mMKa aTOMHOTO Spa U 3JIEMEHTapHBIX
4.3 wacTm 5 mkosiay — lesson.academy-
content.myschool.edu.ru/03/11
Hroro no pazneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

Bbubmnorexa ®I'UC «Mos

5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU 12 mKkosa» — lesson.academy-
content.myschool.edu.ru/03/11
Wroro no pazueny 12
Pazzea 6. PUSHUYECKUN MPAKTUKYM
bubmuorexa ®PI'UC «Mos
6.1 du3nUecKuil MPaKTHKyM 16 16 nikoja» — lesson.academy-

content.myschool.edu.ru/03/11




Hroro no pazneny

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

16

Cucremarusanus U 00001eHrue
IPEMETHOTO COJICPYKAHMS U OITbITa

Poccuiickas anexkTpoHHast

rl eSATENbHOC 00peTEHHOTO 15 Hoa =
STEITLHOCTH, TIPU TEHHOTO TPU .
A > IPHODP P resh.edu.ru/subject/28/11/
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
Htoro no pazneny 15
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» ®usuka (B 2 yactax), 11 kmace/ Yacrs 1: I'enpenmreiin JI.3., Auk FO.1.; mox penakuueit
Opnora B.A.; Yacte 2: 'enaenmreitn JI1.O., Komkuna A.B., Jlesues I'.U., ObmiecTBo ¢
orpannyeHHOM orBeTcTBeHHOCTHIO «M1IOL] MHEMO3HNHA»

KacesguoB . @usuka 10 ki, 11 xi.

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

[Tporpamma Kacesanos, IIpocsemenue , 2023

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Enunas komneknus LJOP
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