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HHOACHUTEJIBHAA 3AITMCKA

Pabouas nmporpamma yuebHoro kypca «I[Ipaktukym no ¢pusuke» onpeaenseT coaepkaHue
TEM, JJa€T paclpeielIeHHe YacoB B COOTBETCTBUM € YUE€OHBIM IIJIAHOM 00pa30BaTEIbHON POrpaMMBbl
cpenHero o01ero o0pa3oBaHus, ONpeesieT IepeueHb NPAKTHUECKUX padoT.

[Iporpamma y4eOHOro Kypca corjacoBaHa ¢ TpeOoBaHUSIMU  (eaepaTbHOTO
TOCYJapCTBEHHOTO  00pa30BaTeNbHOTO CTaHIApTa CpeAHero oomero o0pa3oBaHus H
COJIEpKAHUEM OCHOBHBIX IporpamMm Kypca (u3uku mkoibsl. OHa OpPUEHTHPYET Y4MTENsl Ha
JalIbHENIIIEE COBEPIICHCTBOBAHUE YK€ YCBOCHHBIX YYallUMUCS 3HAHUM UM yMeHuil. Ha mepBbIx
3aHATUSAX NPU PELIeHMH 3a7jad 0co00e BHMMaHHUE YAESIEeTCs IMOCIeI0BATENbHOCTH AEHCTBUI,
aHanmu3y (U3MYECKOTO SBJICHUS, MPOTOBAPUBAHUIO BCIYX pEILICHUS, aHAJIM3y MOJIYYEHHOTO
orBeta. Ha mpakThueckux 3aHATHAX OOOOIIAIOTCS, CUCTEMATU3UPYIOTCS KAaK TEOPETHUYECKHM
MaTepual, Tak U IpHUeMbl pemieHHs 3anad. Ocoboe BHUMAaHHE YJENSeTCsl PEIIeHUIo 3a7ad,
CBSI3aHHBIX C TNPO(PECCHOHANBHBIMM  HMHTEpPECaMH IIKOJIBHMKOB, a TakXke 3ajadam
MEXIIpeIMETHOTO coaepkanus. [lpu pemeHun 3agad ocoboe BHHMMaHHE oOpamaercs Ha
MHPOBO33PEHUYECKHE M METOJIOJIOTHYECKHE MPOOJIEMbI: TOTPEOHOCTH OOIIECTBA U MOCTAHOBKA
3ajad, 331a4 U3 UCTOPUH (PU3HUKH, 3HAYCHUE MATEMATHKH JUIsl pEIICHUs 3a/1a4, 03HAKOMJICHHUE C
CHCTEMHBIM aHAJIM30M (U3NYECKUX SABJICHUH IIPU PELICHNH 33134 U JAp.

Bosnbiioe BHUMaHue yaenseTcs peleHUI0 pacu€THBIX M KaueCTBEHHbIX 3ajad. Ilpu sTom
JUI pacy€THBIX 3a]a4 INPUOPUTETOM SIBIISIOTCS 3aJaud C SBHO 3aJJaHHOM M HESIBHO 3aJlaHHOU
¢u3n4ecKoil MOJEINbIO, MO3BOJISIONINE MPUMEHATh N3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OAHOTO pa3ziena Kypca, Tak M MHTErpupys NpUMEHEHHE 3HAaHUN W3 pas3HbIX pas3zaenoB. s
KayeCTBEHHBIX 3a/1ad TMPHOPUTETOM SBISIOTCS 3aJaHUsl Ha OOBsSCHEHHE/TIpeICcCKa3aHHe
IIPOTeKaHUs (PU3UYECKUX SIBJICHUN M MPOLIECCOB B OKPYXKAIOILEH >XKU3HU, TpeOyrole BoIOOpa
(bu3nvecKkoil MoieH I CUTYalluy PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

[Ipu pemenun 3ama4y 1O MEXaHMKE, MOJEKYISPHOW (U3MKE, 3JIEKTPOJUHAMUKE
(bopMHUpYIOTCS YMEHHSI pelaTh 3aJauyd, HAKaIlUIUBAeTCS OINBIT PEHICHUS 3a7ad pPa3IHuHOU
TPYIHOCTH, Pa3BUBAETCs caMasi oOlIasi TOUKa 3peHHs Ha pelleHue 3aJad,Ha ONUCaHUE TOro WK
MHOTO (hr3uYecKoro sBIeHus Gpusnueckumu 3akoHaMu.CoepKaHue TeM MOA00paHO TaK, YTOObI
IIPU peLIeHUH 33134 GOPMUPOBATh OCHOBHBIE METOBI (PU3UUECKOM TEOPHH.

3amaun yuuTenb TMOAOMpPAaeT MCXOAS M3 KOHKPETHBIX BO3MOXKHOCTEH ydammxcs. Ha
3aHATUAX UCIOJB3YIOTCS KOJUIEKTMBHBIE M HMHAMBHIYyadbHbE (GopMm pabotel. Ilocie kaxmoit
TEMBI TIPOBOJMTCS TEMAaTUIECKUHKOHTPOIb.

B cootBerctBun ¢ TpeboBanmsiMu DPI'OC COO K MarepuanbHO-TEXHHUUYECKOMY
obecrieueHnI0 yd9eOHOro mpolecca y4eOHbI Kypc Mo (u3uke Ha YpOBHE CpPEJHEro OOIIero
0o0pa3oBaHMsI U3y4aeTcsl B YCIOBUAX NMPEAMETHOro KabuHera. B kabuHere pU3MKHU T0JKHO OBITH
HeoOxonumoe JabopaTopHOe O0OPYAOBAaHHME JUIS BBINIOJHEHHS YKAa3aHHBIX B IMPOTrpamMMe IO
(¢u3uKe YYEHUYECKHUX OIBITOB, JIAOOPATOPHBIX PAabOT M pabOT NPAKTUKyMa, a TaKxKe
JEMOHCTPALIMOHHOE 000PYIOBAHHUE.

JlemoHcTpanimoHHoe o06opynoBaHue (OpPMUpPYETCS B COOTBETCTBUM C IMPHUHLUIIOM
MUHHMAaJIBHOH JOCTAaTOYHOCTH M O0ECIEUMBACT MOCTAHOBKY NEPEYHCIICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JAEMOHCTPALUH [JIs1 MCCIEJOBAaHUS HM3y4daeMbIX SIBICHMH U IPOLIECCOB,
SMIUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHECHHIA.

JlaGopaTtopHoe 00OpyJOBaHUE Ul YYEHHUYECKHX MPAKTHYECKUX paboT (opmupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOecreduBaeTcs B pacyére OJHOTO KOMIUIEKTAa Ha JIBYX
00yYaroIIUXCA.

OCHOBHBIMH TIETISIMH H3Y4eHHUs1 ydeOHOTO Kypca «lIpakTukym mo (usmke» SBISIOTCS:

¢dbopMHUpoBaHHE HHTEpeca M CTpeMJIeHHs OOydalolMXCsl K HAyYHOMY H3Y4YEHHIO
MPHUPOIBI, PA3BUTHE UX HHTEIUICKTYAIBHBIX H TBOPYECKUX CIIOCOOHOCTEH;



pa3sBUTHE TPEACTABICHUH O HAaydHOM MeETOA€ IMO3HaHus U  (OpMHUpPOBaHUE
HCCIIEIOBATEIbCKOIO OTHOIIEHUS K OKPY’KaIOLUM SIBJICHUSIM;

¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa W3y4YE€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

(bopMUpOBaHNUE YMEHHUI OOBSCHITH SIBJIEHMS C MCIOJIb30BaHUEM (PU3UUYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeJbCTB;

dbopmHpoBaHHEe NPEACTABICHUNA O POJIM (PU3MKM JUISL PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHIA;

pa3BUTHE TPEACTaBICHUI O BO3MOXKHBIX cdepax Oyaymed mnpodeccHoHalIbHON
NESTEIbHOCTH, CBA3aHHBIX C (U3MKOH, MOJATrOTOBKAa K JalbHEWIIEMy OOYYEHHMIO B 3TOM
HarpaBJICHUU.

Joctrmxenue 3TUX 1Leneld oOecrneynBaeTcsl pelIeHneM CIEAYIOIUX 3aJady B Mpolecce
M3y4YeHHs yueOHOro Kypca Ha YpOBHE CpeIHero oo1ero oopa3zoBaHusi:

npuoOpeTeHue cucTteMbl 3HAHUW 00 oOHIMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSX, BKIIIOYAsT MEXAHUKY, MOJIEKYJIAPHYIO (DU3UKY, JIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTHI acTPOU3HKHY;

dopmMHupoBaHHE yMEHUIl NPUMEHATH TEOPETUYECKUE 3HAHUS I OOBSICHEHHS
(Gu3NYecKUX SIBICHUIM B MPHUPOJE M JUIsl MPUHATUS NPAKTUYECKUX PEIIEHHH B MOBCEJHEBHOU
KH3HU;

OCBOCHME CIIOCOOOB pPEIIEeHUs pa3IMyYHbIX 3a/1a4 C SBHO 3alaHHON (U3UYECKON MOJENbIO,
3aja4, NOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3/1aHUE (PU3UUECKOM MOJENH, aJeKBaTHOM
YCIIOBHSIM 33714y, B TOM YHCIIE 3a]ja4 MHKEHEPHOIO XapaKTepa;

MOHUMaHHE (PU3NYECKUX OCHOB U MPUHLMIIOB JEHCTBUS TEXHHUUECKHX YCTPOMHCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

OBJIaJIECHUE METOJaMHU CaMOCTOSITEIbHOTO IJIAHUPOBAHUS U TMPOBEACHUS (PUINYECKUX
SKCHEPUMEHTOB, aHaJlM3a M HHTepIpeTanuu WHPOPMALUU, ONpPEAENICHHUS JIOCTOBEPHOCTH
MOJIYYEHHOTO pe3yNbTaTa;

CO3aHHE YCJIOBMM AJI Pa3BUTHUS YMEHHMH NPOEKTHO-HUCCIIEN0BATENIBCKON, TBOPUYECKON
NesITebHOCTH;

pa3BuTHE HUHTEpeca K chepaM npodhecCHOHATBHON JAesITeIbHOCTH, CBA3aHHON ¢ (PU3UKOM.

B cootBerctBHm ¢ TpeboBanusimu GI'OC COO yuebnsiii kype «lIpakTukyMm mo Gpusnuker»
Ha ypOBHE cpenHero oOmiero oOpa3oBaHMs pealu3yeTcs B TEXHOJOTMYECKOM mpoduie ,
KOTOPBIA BBIOMpAETCS OOYYAIOMIMMUCS, TUIAHUPYIOITUMHU TPOJODKEHHE OOpa3oBaHMs TI0
CHELUAITBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIISL.

CBSI3b C PABOYEM ITPOI'PAMMOM BOCUTAHUSA IIKOJIbI

Peannzanus BocnuTaTeaIbHOrO NoTeHIMana ypokoB «lIpaktukyma no ¢pusuke» (ypouHou
NeSTeNIbHOCTH, ayIUTOPHBIX 3aHATUI B paMKaxX MaKCUMAaJIbHO JOIMYCTUMOM y4eOHOUM Harpy3KkH)
IIPEyCMaTpUBAET:

- MaKCHMMaJIbHOE€ HCII0JIb30BAHUE BOCIIUTATEIbHBIX BO3MOXKHOCTEH COJIEp:KaHUsl YPOKOB
i (GopMUpOBaHUS y OOYYaIOLIMXCS POCCHMCKUX TPAAMLMOHHBIX TYyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX ~ LIEHHOCTEH, POCCHUICKOrO HMCTOPUYECKOTO CO3HAHMS Ha  OCHOBE
HCTOPUYECKOI'O IMPOCBEIIEHUs; MOJ00p COOTBETCTBYIOIIETO COJAEP)KAaHUS YPOKOB, 3aJ[aHUH,
BCIIOMOTaTeNIbHbIX MaTEPUajIOB, MPOOJIEMHBIX CUTYaLUN )i 00CYKIEHUM;

- BKJIIOUEHHUE B COJEPKAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIMTAHUSA, UX
y4eT B ONpE/ICTICHUN BOCIIUTATEIbHBIX 3a71a4 YPOKOB, 3aHATHH;

- BBIOOP METOJIOB, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCIUTATEIbHOE BO3JIEHCTBHE
Ha JIMYHOCTh B COOTBETCTBUHU C BOCHHTATENLHBIM HACATOM, LIEIbI0O M 33JauaMH BOCHHUTAHUS,
LIEJIEBBIMM OPUEHTUPAMU PE3yJbTaTOB BOCIHUTAHUS; PEAIM3aLUI0 MPUOPUTETA BOCIMTAHUS B
y4eOHOU AeSITeNbHOCTH;

- IPUBJICUYEHNE BHUMaHMsI 00Yy4arOLIMXCsl K IEHHOCTHOMY acleKTy N3y4aeMbIX Ha ypoKax
MPEIMETOB, SBICHUA W COOBITMHA, MHULMUPOBAHHWE OOCYXIEHHUH, BbICKa3bIBaHUI CBOETO



MHEHUS, BBIPAOOTKH CBOETO JMYHOCTHOTO OTHOIIEHHUS K M3y4aeMbIM COOBITHSIM, SIBICHUSM,
JULAM;

- TNpPUMEHEHUE MHTEPAKTUBHBIX (opM yueOHON paboThl — HHTEIUIEKTYaJIbHBIX,
CTUMYJIMPYIOIIMX MO3HABAaTEJIbHYI0 MOTHBAIIMIO, HIPOBBIX METOAMK, JHCKYCCHUH, aOLIuX
BO3MOKHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTHMBHOI'O JMANIOra; TpYHIOBOH paboTsl,
KOTOpasi Y4YMT CTPOUTb OTHOIIEHHS M JEHCTBOBAaTh B KOMaHJE, CIOCOOCTBYET pPa3BUTHUIO
KPUTHUYECKOI'O MBIIIJICHUS;

- moOyXJaeHne o0ydJarommxcsi coOJoaTh HOPMBI TOBEIEHUS, MpaBuiia OOLICHHS CO
CBEpPCTHUKAMM M TIEJarorm4ecKUMu pabOTHHKAMHU, COOTBETCTBYIOIIME YKJIATAy IIKOJIBI,
YCTaHOBJICHHE U MOACPKKY J0OpOKeTaTeIbHON aTMOochephr;

- OpPraHM3alMI0 HACTAaBHUYECTBA MOTHBHMPOBAHHBIX M 3PYAUPOBAHHBIX OOYUYAOLIMXCS
HaJl HEYCNEBAIOIIMMU OJHOKJIACCHUKAMU, B TOM YHCJIE C OCOOBIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTAMH, JAIOIIEro OOYYaIOUMMCS COLMANBHO 3HAYUMBIH ONBIT COTPYIHHYECTBA U
B3aMMHOM ITOMOIIIH;

- WHUIMMPOBAHUE U TNOJJIEPKKY HCCIEI0BATEIbCKON JESATEIbHOCTH OO0YYarolIuxcs,
IUIAHUPOBAHUE U BBINOJHEHHE WHAMBUAYAIbHBIX U TPYMHIOBBIX IMPOEKTOB BOCHHUTATEIHHOU
HaIpaBJICHHOCTH.

Pe3ynbratel enuHCcTBa y4eOHOM M BOCIUTATENIHOM JAESITEIbHOCTH OTPa)XXeHbI B pasjiene
paboueii mporpamMmMbl «JIMYHOCTHBIE pe3yNbTaThl U3yueHHs yueOHoro kypca «lIpakThkyMm 1o
(buzuKe» HA YPOBHE CPEIHETO OOIIETO 00pa30BaAHU.

MECTO YYEBHOI'O KYPCA «IIPAKTUKYM IO ®U3UKE» B YYEBHOM
IINTAHE

B cootBerctBUM ¢ PenepanibHbIM TOCYJAapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
cpeaHero obuiero oopasoBanus yueOHbIN Kypc «IIpakTukyM 1o ¢u3uke» SBISETCS KypcoM IO
BBIOOPY B KJ1acce TEXHOJIOIMYECKOTO IPOQUIIS.

Cpoxk ocBoenus paboueit mporpammsl: 10-11 xmaccsr, 2 roga

KonnuectBo 4acoB B yuyeOHOM IutaHe Ha u3ydenue npenmera (10 kmacc — 34 ydyeOHble
Henenw, 11 kiacc — 34 yueOHbIe HEeeIn)

Kimacc KommuectBo yacos B Henemo | KonmuecTBo 4acoB B rof
10 knacc 1 34
11 knacc 1 34
Bcero 68




COJEP)KXAHUE OBYYEHUA
10 KJIACC

Pasznen 1. Hayunblii MeTO MO3HAHUS PUPOABIL.

Ou3uka — ¢yHIaMeHTalbHasg Hayka O mpupoje. HaydHplit MeTON MO3HAHHUS M METOIbI
rccaeaoBaHus GU3MUECKUX SIBJICHUM.

DKCTepUMEHT U TEOpHs B Mpoliecce Mo3HaHus Mpupoasl. Habmonenue u sKCriepuMenT B
¢busmke.

CrnocoObl u3MepeHus: GU3NYECKUX BEIUYHMH (aHAJIOTOBbIE U LU(POBBIE M3MEPHUTEIbHBIC
pUOOPbI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocTu u3MepeHuil GU3NUecKux BETHMUUH (a0COMIOTHAS K OTHOCUTENIbHAS ).

MonenupoBanue (pU3NYECKHUX SIBJICHHHA W MPOIECCOB (MaTepHuaabHas TOYKA, aOCOIIOTHO
TBEPOE TENO, UIeanbHasl )KUIKOCTh, UJICANbHBIN Ta3, TOUSUHBIH 3apsan). [ unoreza. ®uznyeckuit
3aKOH, TPaHULbI €ro MPUMEHUMOCTH. DHu3nueckas Teopus.

Ponp u mecto ¢usuku B (HOpMHpPOBAaHMHM COBPEMEHHON Hay4YHON KapTHHBI MHpa, B
MPAKTUYECKOU ESITETbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomoi, npaKmuKym.

N3mepenne cuiibl TOKa M HANpPsDKEHUS B LENHM ITOCTOSHHOIO TOKa IIPU ITOMOIIU
AQHAJIOTOBBIX U IU(POBBIX U3MEPHUTEIBLHBIX MPUOOPOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuxka.

Mexanudeckoe aBMkeHHE. OTHOCHUTENBHOCTh MEXaHMUYeCKoro JABmxkeHus. Cucrema
OTCU€TA.

[Ipsimas 1 oOpaTHast 3a1a4U MEXaHHUKH.

Paguyc-BekTop MarepuUalibHOM TOYKHM, €ro NPOCKIUH HAa OCH CHCTEMBbI KOOpIUHAT.
Tpaekropus.

[Tepemenienue, CKOpoCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpEHHE
MaTepuaibHOM TOUKHM, UX MPOEKIMU Ha OCHU CHUCTEMbl KoopauHaT. ClloKEeHUE NMepeMelieHul U
CJI0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIUHAT,
CKOPOCTH, YCKOPEHHS U ITyTH MAaTepUaIbHON TOYKHA OT BPEMEHHU U UX IPaPUKH.

CBoOogHOe maneHue. YCKOpeHHe CBOOOJHOTO mMajeHwus. J[BrkeHue Tena, OpOIIEHHOTO
O] YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPANHAT, CKOPOCTH U YCKOPEHUSI MAaTEPUATBHON TOUKH
OT BPEMEHH U UX TPAPUKH.

KpuBonuneiinoe nBukeHue. J[BUKEHNE MATEPUAIBHON TOUYKH MO OKPYKHOCTH. YTJIOBas U
JuHeWHas ckopocTh. llepuox u vactota obOpamieHus. LleHTpocTpemuTensHOe (HOpMaIbHOE),
KacaTeJIbHOE (TaHTCHIIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTepUaTbHON TOUKH.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TMPOLECCHL: CHUIAOMETP, JBHXKECHUE
CHapS/IOB, LICTTHBIE, IIECTEPEHYATHIC U PEMEHHBIE TIEpeIauu, CKOPOCTHBIC TU(THI.

Jlemoncmpayuu.

Mogenp cucteMsbl OTCYETA, WILTFOCTPALMs KHHEMATHYECKUX XapaKTEPUCTUK JIBUKCHUS.

Croco0bI MccaeI0BaHus IBUKEHUMN.

[Tanenue Ten B BO31yX€E U B Pa3peKEHHOM IIPOCTPAHCTBE.

HabGmonenne nBuxeHus Temna, OponeHHOTo MO/ YTII0M K TOPU30HTY ¥ TOPU30HTAIIBHO.

Hanpasnenne ckopocTy npH IBUKEHUH IO OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomul, PAKMUKYM.

N3yuenue nBuxeHus Teaa, OpOIIeHHOTO TOpU30HTaIbHO. [IpoBepka runoressl o npsMoit
MPOMOPIIMOHATBHON 3aBUCUMOCTH MEXY JAIBHOCTBIO MOJIETA K HAYAJIBHOW CKOPOCTHIO TEJIa.

N3ydenue nBMKeHNs Tena Mo OKPYKHOCTH € TOCTOSSHHOM 110 MOAYJIFO CKOPOCTBIO.



Tema 2. /lunamuxa.

IIepssiit 3axk0oH HproToHa. MHEpumanbHble cucTeMbl OTcYETa. [IpMHIMI OTHOCUTEIBHOCTH
lanunes. HenneprmanbHble CHCTEMBI OTCUETA (OMpEIeTICHUE, TIPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HeroToHa 17151 MaTepraabHON TOUKH.

Tperuii 3akoH HproTOHA U1 MaTe€pUaIbHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh TPABUTAIIMOHHON M MHEPTHOM MacCHI.

Cuna TsKecTH. 3aBHCHMOCTh YCKOPEHHS CBOOOJHOTO TaJeHUs OT BBICOTHI Hal
MMOBEPXHOCTHIO IIAHETHI M OT reorpaduueckodl mupoThl. JIBM)KCHHE HEOECHBIX T U WX
cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, nIBmXymerocs ¢ yCKOpeHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuia TpeHHUs CKOJIBKEHHMS U CUJa TPEHUS MOKOS.
Koaddunment tpenus. Cwiia CONMpOTHBIICHUST TIPU JIBWKCHHH TeJIa B KUIKOCTH WIH Tase, e
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO IBUKEHHUS.

Hasnenue. 'mapocratnyeckoe napienue. Cuna Apxumena.

TexHruueckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MOAIIMUIHUKY, IBUXKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu.

PaBeHCTBO cuil, BO3HUKAIOUIUX B PE3YJIbTaTe B3aUMOACHCTBUS TEN.

H3mepenne macc 1o B3auMoIENCTBHIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOAbEME U MaJICHUH.

[leHTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUS TIOKOSI, KAYSHHS M CKOJTBKCHHSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomaol, npakmuKym.

HccnenoBanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIONIUX B MPYXKHUHE U PE3UHOBOM
o0pase, OT Ux JehopMalHH.

N3mepenune xkoadduirieHTa TpeHUs MO BEIWYUHE YTIOBOro KO3 dHIeHTa 3aBUCHMOCTH
Frp(N).

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynaTenbHOe U BpalaTeIbHOE JIBUYKEHUE TBEPJOrO TeJa.
MoMeHT cuiibl OTHOCUTEIBHO Ocu BpauieHus. [lineuo cuinbl. CroxkeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTH Tena.

VYcnoBust paBHOBECHUsI TBEPAOTO TENA.

VYcroitunBoe, HEyCTOWYNBOE, 0€3pa3IMYHOE pABHOBECHE.

TexHuueckue yCTPONCTBA U TEXHOJIOTMYECKUE MPOLIECChl: KPOHILITEHH, CTPOUTEIbHBII
KpaH, penéTyaTbie KOHCTPYKIIHH.

Jemoncmpayuu.

VYcnoBust paBHOBeECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, npaKmuKym.

UccnenoBanue ycnoBuil paBHOBECHUS TBEPAOTO Tea, UMEIOLIETO OCh BPAILLECHUS.

Tema 4. 3axkonsl coxpanenus 6 mexanuxe.

NMnynsc MaTepralbHONM TOYKM, CUCTEMBlI MAaTEPHUANIBHBIX TOYEK. LIeHTp Macc cucTeMsbl
MaTepuaibHbIX ToOUeK. Teopema o IBUKEHUH LIEHTPa Macc.

WMiynbe cuiibl ¥ H3MEHEHHE UMITYJIbCA TEJIA.

3aKOH COXpPaHEHUS UMITYJIbCA.

PeaktuBHOE ABMXKEHNE.

MoOMEHT uMIlylbCca MaTepHabHOM TOuYkHW. [IpeacTaBiieHHE O COXpaHEHWH MOMEHTA
HMITyJIbCA B LIEHTPAIbHBIX MOJISIX.



Paborta cuinbpl Ha MajaoM M Ha KOHEYHOM IepeMenieHuu. ['paduyeckoe mpenacraBieHue
paboTHI CHITBL.

MOWIHOCTS CUJIBL.

Kunetnueckass sHeprus marepuaibHOH TOukd. Teopema 00 HM3MEHEHMHM KUHETHYECKOMH
SHEPruM MAaTEPUAILHON TOUKHU.

[loTenunanpHble U HemoTeHIUalIbHble cuiibl. [loTeHuunanbHas sHeprus. IloreHuuanbHas
SHEprus ynpyro JeopMHUpPOBaHHOM NpykuHbL. [loTeHLManbHas 3HEPrust Tena B OJHOPOJHOM
rpaBUTAllMOHHOM Tmosie. [loTeHIanpHas sHeprus Tejaa B TPaBUTALMIOHHOM IOJIE OJHOPOIHOIO
mrapa (BHyTpH U BHe 11apa). Bropas kocmMudeckas ckopocTb. TpeThsi KocMUYecKast CKOPOCTb.

CBs13p pabOThl HEMOTEHLUAJIbHBIX CUJI C U3MEHEHHEM MEXaHWYECKOW IHEPIHH CUCTEMbI
TeN. 3aKOH COXPaHEHMsI MEXaHUYECKON YHEPIHUH.

VYupyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymnu i uaeanbHON XKUAKOCTU KaK CIEICTBUE 3aKOHA COXPAHEHMS
MEXaHUYECKON IHEPTUN.

TexHudyeckue ycTpOHCTBA M TEXHOJOTMYECKUE IPOLECCHI: ABM)KEHHUE DPAKET, BOJOMET,
KONEp, NPYKUHHBINA MUCTOJIET, THPOCKOIIL, (PUT'YpHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BUKEHUE.

N3mepenne MOITHOCTH CHJIBI.

V3MeHeHMe 3Hepruy Tena Mpu COBEPLICHUN pabOTBhI.

B3anMHbIe npeBpamieHuss KHHETUYECKOM M MOTEHIHMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomaol, npaKmuKym.

HccnenoBanue coxpaHeHUs HUMITYJIbCA IIPU YIIPYTOM B3aUMOACHCTBUMU.

CpaBHeHHE U3MEHEHHSI OTEHIMAIBHON SHEPTHH NPY>KUHBI C pa0OTOM CHITBI TPEHHUS.

Paznen 3. MoJjiekyasipHasi pu3uka U TepMOIUHAMHUKA.

Tema 1. Ocnogvt MONEKYNAPHO-KUHEMUYECKOU Meopul.

OcHOBHbIE TMOJIOKEHUSI MoJeKyJsipHO-kKuHeTnyeckoil Teopuu (MKT), ux omnbiTHOe
obocHoBanue. Jupdysus. bpoyHoBckoe nBmxkeHue. XapakTep IBHKEHUS U B3aMMOJAEHCTBHS
YyacTHUll BeliecTBa. MoJieNin CTpOEHUS Ta30B, )KUJIKOCTEH U TBEPIBIX TEl U OOBSICHEHHUE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX Mojeneidl. Macca u pa3mepsl Mojekyn (aromoB). KomudectBo
BemiectBa. [locTositHHas ABoraapo.

TennoBoe paBHoBecue. Temmnepatypa u crocoObl €€ m3Mmepenus. lllkama temmnepaTyp
Ienbcus.

Mognens wnAcaJbHOTO ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHU: YacTULBl Ta3a
JBUKYTCSL XaOTUUECKH U HE B3aUMOJECUCTBYIOT APYT C IPYTOM.

I'a3oBble 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas TemmepaTypa
(kana temmneparyp KenbBuna). 3akon [lanbrona. M3ompoueccsl B Ha€albHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpeacTaBieHue U30MPOLIECCOB: H30TepMa,
M30X0pa, u3odapa.

CBsi3p MEXIy /[JaBJIEHUEM U CpPEOHEH KHHETUYECKOW DHHEPrued IOCTYNaTeIbHOrOo
TEIUIOBOTO JBMKEHMSI MOJIEKYJ HJAEaJbHOr0 Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOW TEOpUHN UAEATIBHOTO ra3a).

CBsi3p  a0CONFOTHOW  TeMIepaTypbl TEPMOJMHAMHUYECKOW CHCTEMBI CO  CpemaHei
KMHETUYECKOM SHEPTUEl MOCTYNAaTENbHOIO TEIUIOBOTO IBUYKEHUS €€ YaCTHII.

TexHudeckue YCTPOMCTBA M TEXHOJOTHYECKHE TIPOIIECCHl: TEPMOMETp, Oapomerp,
IIOJIy4E€HUE HAHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenb OpOyHOBCKOTO JBHKECHUS.

Buaeoponuk ¢ 3anmmuckio peatbHOro OpOYHOBCKOTO IBUKEHHUSL.



Juddy3us KuakocTeu.

[IpuTsxeHnne MOIEKyII.

Mogenu KpUCTAIIIMYECKUX PELIETOK.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomaol, npakmuKym.

N3yuenune nzoTepMuuecKoro mpoiecca .

[IpoBepka ypaBHEHUsI COCTOSHHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mauiunbsl.

Tepmonunamuueckass  (TZ)  cucrema. 3ajaHre  BHEUIHUX  YCIOBUH IS
TEPMOJMHAMMYECKON cucTeMbl. BHemnue u  BHyTpeHHue napametrpsl. [lapamerpsl
TEPMOJIMHAMHUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHUS BEJIUYHMH, ONMHUCHIBAIONINX €€ COCTOSHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe nauano tepmoaunamMuku. CaMONpOU3BOJIbHAS PETaKCalls TEPMOIMHAMUYECKOM
CHUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogeny wuacalbHOTO Ta3a B TEPMOJAMHAMUKE — CHCTEMa YpaBHEHUW: YpaBHEHHE
MenneneeBa—Knanelipona 1 BbIpaK€HUE ISl BHYTPEHHEW >HEPruu. YCIOBHS NPUMEHUMOCTH
STOM MOJENH: HU3Kasg KOHIEHTpAIUs YacTHIl, BBICOKHME TeMIeparyphl. Beipaxkenue s
BHYTPEHHEI SHEPrUu OJTHOATOMHOTO HJI€AJIbHOTO ra3a.

OnemeHTapHas paboTa B TepMOAMHAMUKe. Briuncnenue padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Tennonepenaua kak crnoco0 W3MEHEHUS BHYTPEHHEH OHHEPrMM TEepPMOJUHAMHYECKON
cucTteMbl 6e3 coBepieHus: padboTel. KoHBEKIus, TeMI0NPOBOIHOCTD, U3TYUCHHE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YIenpHas W MOJSPHAs TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHEe Maliepa. YaenpHas TeioTa CropaHus ToIuMBa. Pacuér komuuecTBa
TEIUIOTHI TpU Terutonepenaye. [lonstue 06 aguadbaTHOM Ipolecce.

[lepBrIii 3akoH TepMoaWHAMUKU. BHyTpeHHss sHeprus. KomndyecTBo TemnoTsl u padorta
KaK Mepbl U3MEHEHHUsI BHYTPEHHEN YHEPTUN TEPMOIUHAMUYECKON CUCTEMBI.

Btopoil 3akoH TepMOAMHAMUKH [JIsi PABHOBECHBIX MPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIMHAMUYECKON CHCTEMBl MPOXOIUT €IWHCTBEHHAs aauadara.
AOGcomoTHas TeMneparypa.

BTopoii 3akoH TepMOIMHAMHKH I HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTY OT Oojee XOJIOJHOTO Tena K Oonee Harperomy 0Oe3 kommeHcanuu (Kmaysumyc).
HeobpatumocTh MPUPOTHBIX MPOIIECCOB.

[Ipunuune! aeiictBus Ternosix MamuH. KIT/I.

MaxkcumansHoe 3nauenue KII. [{ukn Kapno.

DKOJIOTMUECKUE aCNEeKThl MCIOJIb30BaHUS TEIUIOBBIX ABUTrarenei. TemnoBoe 3arps3HeHue
OKpY>KaroIlei Cpeabl.

TexHruecKkue ycTpoilCTBa M TEXHOJIOTMYECKUE MPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
TU3ENbHBIN W KapOIOpaTOpHBIA JBUTATEIH, TapoBas TypOWHA, TOJYYCHHE CBEPXHHU3KHX
TEMIIepaTyp, YTWIM3ALUS «TEIJIOBBIX» OTXOJI0OB C UCIOJIb30BAHUEM TEIIOBOI'O HAacoca,
YTHJIA3AIMs OMOOPTaHMYECKOTO TOTIMBA JIJIS1 BEIPAOOTKH «TETUIOBOM U DJIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3meneHue TeMmepaTypbl pu aquadaTHyecKoOM PacIIupPeHHH.

Bosayminoe orauso.

CriocoObl U3MEHEHUsI BHYTPEHHEH YHEPTHH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, RPAKMUKYM.

N3mepenue yaeiabHOU TeIIOEMKOCTH.

N3mepenue yaenbHOM TeTTOTH IUIABJICHHUS.

Tema 3. Aepezamnvte cocmosanus geuecmea. Dazoevie nepexoonl.

[TapooOpazoBanne u KoHAeHcanus. licmapenuwe w KureHue. YJenbHas TeIioTa
napooOpa3oBaHusI.



Hacebiiennsle 1 HeHachlllleHHbIE mapbl. KayecTBEHHas 3aBUCMMOCTh IUIOTHOCTH H
JIaBJICHUs HACBIIIEHHOIO Mapa OT TEMIEpPATypbl, UX HE3aBUCUMOCTb OT 00bEMA HACBILIEHHOI'O
napa. 3aBUCUMOCTb TEMIIEPATYpbl KMIIEHUS OT JaBJICHUS B )KUIAKOCTH.

BrnaxHocTs Bo3nyxa. AGCONMIOTHAS U OTHOCUTENbHAS BIAXKHOCTb.

Teépnoe Teno. Kpucrammyeckue u amopdHsie Tena. AHU30TPOINUS CBOWCTB KPHCTAJLIOB.
[InaBnenue u kpuctannuzauus. Y ieiabHas TeroTa miasieHus. Cyonumanus.

Hedopmarun TBEpAoro tena. Pactsokenne u cxartwe. Casur. Moayns HOnra. Ilpeaen
ynpyrux nedopmanui.

TennoBoe pacupeHue KUIKOCTEH U TBEPIBIX Tel, 00bEMHOE U JTMHEHHOE pacUIMpEeHHE.
AHrapMOHHM3M TEIJIOBBIX KOJIEOAHWN YacTHUI[ BEIECTBAa KaK MPHYMHA TEIJIOBOI'O PACIIMPEHHUS
TeJl (Ha KaYeCTBEHHOM YPOBHE).

[Ipeo6pa3oBanue sHEPruM B (a30BbIX MEPEXOIAX.

VYpaBHeHHE TEIIOBOTroO OaaHca.

[ToBepxHocTHOE HaTskeHue. KoadduunenT noBepxHocTHOrO HaTsHKeHUs . KanuisipHeie
siBJIeHUsI. J{aBieHue 1o UCKpUBIEHHON MOBEPXHOCTHIO KUAKOoCcTH. Dopmyna Jlamnaca.

TexHnyeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHL:  KHUJAKHE KPUCTAIUIBI,
COBPEMEHHBIE MATEPUAIIBL.

Jlemoncmpayuu.

TemnoBoe pacmmpeHue.

Kunenne. Kunenue npy noHn>XeHHOM JaBJICHUH.

N3mepenune cuitbl TOBEPXHOCTHOTO HATSKEHUSI.

OneITHI ¢ MBUIBHBIMU IIEHKAMHU.

CmauuBaHue.

KanumnsipHele siBieHus.

Crioco0ObI U3MEPEHHUSI BIIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUs KPUCTAJUIMYECKOTO BEILIECTBA.

Bune! nedpopmanuii.

Yuenuueckuii s3xcnepumenm, nabopamophuie padomuol, PAKMUKYM.

N3mepenue abCoMOTHOM BIaXKHOCTH BO3/lyXa M OLIEHKA MACCHI I1apOB B MOMEILEHUU.

N3yuyeHne KanWUIpHBIX SBJICHUMN.

Paznen 4. DiaekTpoAnHAMUKA.

Tema 1. dnekmpuueckoe none.

OnexTpuszanus Ted U e€ MposBIEHUS. DJIEKTpUUECKUil 3apsaa. JIBa BHIa 3JEKTPUUECKHUX
3apsnoB. IIpOBONHMKM, NMANEKTPUKM U MOJYIPOBOJHUKH. OJIEMEHTApHBIA 3JIEKTPUUYECKUN
3apsj. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsja.

BsaumopeiictBue 3apsanoB. Toueunsle 3apsanel. 3akoH Kyiona.

OnexTpuueckoe nose. Ero neficTBue Ha 3J1eKTpUUECKUe 3apsabl.

Hanpsoxéanocts anekrtpuueckoro mosd. I[IpoOubiit 3apsn. Jluaum HanpskEHHOCTH
ANeKTprudecKkoro nosst. OJHOPOIHOE ANEKTPUUECKOE ITOJIE.

[ToTeH1ManbHOCTh ANEKTPOCTATUYECKOrO I0JIA. Pa3HOCTh NMOTEHIMATIOB U HAIPSIKEHUE.
[lorenumanpHass  »Heprusa  3apsga B DJIEKTPOCTAaTUYECKOM  IIOJIE. [ToTennman
INEKTPOCTaTUYECKOro Mmost. CBSA3b HANPSDKEHHOCTH IOJII M Pa3sHOCTH IMOTEHLUAIOB IS
3JIEKTPOCTATUYECKOTO MOJIS (KaK OJJHOPOJIHOTO, TaK U HEOJHOPOJIHOTO).

[IpuHIHUI CyNIEpIIO3ULIMY HNEKTPUIECKUX TTOJIEH.

[Tone toueunoro 3apsiaa. Ilone paBHOMepHO 3apsbkeHHOU cdepbl. Ilome paBHOMEpPHO
3apspkeHHOro 1o o0bséMy mapa. Ilonme paBHOMEpHO 3apsKEHHOH OECKOHEYHOM IUIOCKOCTH.
Kaptunb!l nH1N HANPSHKEHHOCTH ATUX MOJIEN U SKBUIIOTEHIIMAIBHBIX IOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIOBUE PABHOBECHS 3aPsIIOB.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM I10J1€. [[nanexTprudeckas IPOHUIIAEMOCTh BEILECTBA.

Konpaencarop. DJEKTPOEMKOCTh KOHJIEHCaTopa. DJEKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOPA.



[lapannensHoe  coenuHeHue  KoHAeHcartopoB.  [locienoBarenpHOE — COEOUHEHME
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

JIBr>KeHME 3apsHKEHHOM YacTULIBI B OJHOPOIHOM IEKTPUYECKOM IIOJIE.

TexHudyeckue ycTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJIEKTPOCKOI, 3JIEKTPOMETP,
AJEKTPOCTATUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPOIIpHOOpOB, KOHAEHCATOPhI, reHeparop Ban ne
I'paaca.

Jlemoncmpayuu.

Y CTpoCTBO M MPUHIIMII ACUCTBUS JJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apsSKEHHBIX IAPUKOB.

DNeKTpUUYECKOE MOJIe IBYX 3apsKEHHBIX TUIACTHH.

DneKTpocTaTHYecKas 3aluTa.

VYCeTpolCcTBO U IEMCTBUE KOHIEHCATOPA IIOCTOSSHHON U TIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  JJIEKTPOEMKOCTH  IIOCKOTO  KOHJEHCAaropa OT IUIOAAW  IIJIACTHH,
PacCTOSHUS MEX1Yy HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

Tema 2. [locmoannwlil 31eKmMpuyecKuil mox.

Cuna toka. [IocTOSHHBII TOK.

VYcil0BUSL  CYIIECTBOBAHMS IIOCTOSIHHOTO — AJIEKTPUUYECKOrO TOKA. VICTOUHMKM — TOKa.

Hanpsoxenune U u DJIC €.

3akon OMa [iJ1s yyacTKa 1.

DNEKTPUYECKOE  COMPOTHBJICHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOIO
MIPOBOJIHMKA OT €ro JUIMHbBI M IUIOIIAJM IONEPEYHOrO0 CEUYEHUs. Y IEJIbHOE COIPOTHUBIICHHE
BELIECTBA.

[locnenoBarenbHOE, NapajyIeIbHOE, CMEIIAHHOE COEJUHEHUE IPOBOJHMUKOB. Pacuér
pa3BeTBIEHHBIX ATeKTpHueckux uenei. [1pasuna Kupxroga.

Pabota snekrpuueckoro Toka. 3akoH Jxoynsa—JIeHma.

MOMIHOCTB ANEKTPUUECKOT0 TOKa. TerioBas MOIIHOCTb, BbIAEsieMas Ha PE3UCTOpE.

OJIC u BHYTpEHHEE COINPOTUBICHHME MCTOYHHMKA TOKa. 3akoH Oma [ TOJHOMN
(3aMKHYTOM) 2NIEKTpUYECKOl 1enu. MOIHOCTh HCTOYHUKA TOKa. KopoTKoe 3aMbIKaHue.

KoHnneHcatop B ienu mocTOSIHHOTO TOKA.

TexHuueckue yCTPONUCTBA W TEXHOJOTMUECKHE TMPOLECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUUK JIEKTPUIECKON SHEPIUH.

Jemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAIIPSHKCHHMSL.

3aBUCUMOCTh COTNPOTHUBJICHUS IWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIATN
MONEPEYHOI0 CEYEHUsI U MaTepuana.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTUBJICHHUS TMPH  MOCTOSSHHOM
HaIPsHKEHUH.

[Ipsimoe m3mepenne D/IC. KopoTkoe 3aMblkaHu€ rajabBaHUYECKOI'O 3JIEMEHTA U OLICHKa
BHYTPEHHETO CONPOTUBIICHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomuol, RPAKMUKYM.

HccnenoBanue cMEIIaHHOTO COETUHEHUS! PE3UCTOPOB.

N3mepenune yienpHOro CONpOTUBIIEHUS IPOBOAHUKOB.

Tema 3. Toku 6 paznuunvix cpeoax.

DneKTpuYeckas MPOBOAUMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  COINPOTHUBJICHHS  METAUIOB  OT  TEMIEpaTyphl.
CBepxnpoBOAUMOCTb.

DNeKTpUYECKHUil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass M TMPUMECHas TPOBOJUMOCTH MOJIYIPOBOJIHUKOB.
CsoiicTBa p—n-niepexona. [lonynpoBoaHUKOBBIE TPHUOOPHI.



DNEeKTPUUYECKUNA TOK B DIEKTPOIUTAX. DJICKTPOIUTUYECKAS TUCCOLHUALUSA. DIEKTPOIIHU3.
3axonbl Papanes A1 AIEKTPOIN3A.

OnekTpuueckuid TOK B ra3ax. CaMOCTOSTENIBHBII M HECAMOCTOSATENBHBIN pas3psl.
Paznuynble TUIIBEI caMocTOATEIbHOTO pa3psiaa. Momaus. [Tna3ma.

TexHudyeckue yCTpOHCTBA M IPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiAHbIE JIAMIIbI,
JJIEKTPOHHO-JIy4YeBasi TpyOKa, MOIYHNPOBOAHUKOBBIE MPUOOPHI: AMOL, TPAH3UCTOP, (HOTOAUOL,
CBETOAMOM, TajbBaHMKA, padUHUPOBAHME MEAM, BBIIJIABKA AJTIOMHUHMSA, DIIEKTPOHHAS
MUKPOCKOTIHSL.

Jlemoncmpayuu.

3aBUCHUMOCTh COMPOTHUBIICHUS METAIIIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB..

HckpoBoii pa3psa 1 IPOBOJUMOCTD BO3/1yXa.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaol, npakmukym.

Habmonenue snekrpomnusa.

PDu3nyecKuil NPAKTUKYM.

Me:xnpeameTHble CBSI3H.

Nzyuenue kypca pusuku yrayon€aHoro ypoBHs B 10 kimacce oCymecTBIsSeTCS ¢ y4ETOM
COZIepKATENIBbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OHOJIOTHH, XUMHH,
reorpadyy U TEXHOJIOTHUH.

MesicnpeOmemHnvie noHAmMUA, C6A3AHHbIE C UIYUEHUEM MEMOO006 HAYUHO20 NO3ZHAHUA:
SBJICHUE, HAYYHBIH (aKT, TUmores3a, (pusmyeckas BeIWYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIIEPUMEHT, MOJIEITUPOBAHUE, MOJEIIb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHNUH, U3MEPHUTEIIbHBIC
npubopsl, nudpoBas sadoparopusi.

Mamemamuka: peuieHue cucTeMbl ypaBHeHuWH. JluneliHas QyHkus, napabona,
runep6oia, ux rpaduku u cBoicTa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpHI M MX MPOEKIMH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe JABIKEHHE B )KUBOH mpupoje, Tuddy3us, ocMoc, TeII000MeH
KUBBIX ~ OpraHU3MOB, TEIJIOBOE  3arpsA3HEHHE  OKpYXKaloulel  cpeipl,  yTUIU3alus
OMOOPTraHMYECKOTO TOIIMBA IS BBIPAOOTKU «TETUIOBOM» U DJIEKTPOIHEPTHH, MOBEPXHOCTHOE
HaTSHKEHHE U KallWJUIApHBIC SBJICHUS B PUPOJIE, SICKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHAsl Macca, oJy4YeHue HAaHOMATepPHAaJIOB, TETJIOBBIE CBOWCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, OJKUJKUE KPHUCTaUIbl, DJJEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOIMTUYECKAs
JUCCOLMAITNS, TaTbBAaHUKA, SJIEKTPOHHAS MUKPOCKOITHSI.

TI'eozpaghusa: B1axxHOCTH BO3yXa, BETPBI, 0ApOMETP, TEPMOMETD.

Texnonozua: npeodbpa3oBaHue IBUKEHHUM C UCMOJIb30BAHUEM MEXAHU3MOB, YUET CYXOTo U
XKHUJKOTO TpPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKUMM (KPOHIITEWH, peuéryaThie
KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHUSI MEXAaHUKU B TEXHHUKE (TMPOCKOII, BOJOMET
W JIpyrue), JIBUTATellb BHYTPEHHETO CropaHMs, MapoBas TypOWHa, OBITOBO XOJOIMIBHUK,
KOHIUIIMOHEP, TEXHOJOTUU TIOJYYeHHS COBPEMEHHBIX MaTepuajoB, B TOM 4YHUCIE
HAaHOMATEepHaJlOB, W  HAHOTEXHOJOTWH,  DJEKTPOCTaTHYECKass  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, ra30pa3psIHbIC JTAMIIbI, TOTYITPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Pa3nen 4. JnekTpoauHaMHKA.

Tema 4. Maznummnoe nosne.

B3aumoneicTBue NMOCTOSHHBIX MAarHUTOB U IPOBOJHUKOB C TOKOM. MarnutrHoe mose.
Bekrop maruuTHOM MHAYKUMU. [IpruHIMI Cynieprno3uMy MarHUTHBIX 10JIeH. JIMHUKM MarHUTHOM
UHAYKLUH.



MarHuTHOe 1oJie MPOBOJAHUKA C TOKOM (TPSIMOrO MPOBOJHHUKA, KATYIIKH U KPYTrOBOTO
BuTKa). OnbIT Dpcrena.

Cuna AmMriepa, €€ HanpaBJICHUE U MOIYJIb.

Cuna JlopeHua, e€ HampaBlleHHE W MOAYJb. JIBW)KEHHE 3apsyKEHHOW YacTULBl B
OJTHOPOJIHOM MarHUTHOM moJie. PaGota cuibl Jlopenua.

MaruutHoe noiie B Beniectse. PeppoMarHeTHKH, apa- U AuaMarHeTHKH.

TexHudyeckue ycTpolcTBa M TEXHOJOTMYECKUE IPOLIECCHl: NPUMEHEHHUE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMATHUTOB, TECTEP-MYJIbTUMETP, AJIEKTpoJABHUraTesb SkoOu, ycKopuTenu
9JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptuHa nuHUE WHAYKIMHM MarHUTHOTO IOl IIOJIOCOBOTO U TOAKOBOOOPA3HOIO
MIOCTOSIHHBIX MarHuTOB.

Kaptuna nuHuUN MarHUTHOM MHIYKIUHU MOJS JJUHHOTO MPSIMOrO TPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOT'O IIPOBOIHUKA, KATYIIKH C TOKOM.

B3anMopeincTere 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa..

[IpuHUMI KeHCTBUS JIEKTPOU3IMEPUTENHHOTO MPUOOPa MArHUTOAIEKTPUUECKONW CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomut, npAaKMUKyM.

HccnenoBanue n1eiicTBUS MOCTOSIHHOIO MarHuTa Ha paMKy € TOKOM.

Tema 5. InekmpomacHumnan UHOYKYuU.

SBnenue snekTpomMarHuTHOM MHAYKIUM. [loTOk BekTOopa MarHMTHOM MHAYKIMH. DJIC
MHAYKIMU. 3aKOH 3JIeKTpOMarHUTHOM uHAykuuu Papanes. BuxpeBoe anekTpuyeckoe IoJle.
Toxu dyko.

O/1C nHAYKIMH B IPOBOJHHUKE, IBHKYILIEMCS B OAHOPOJHOM MarHMUTHOM I0JIE.

IIpasuiio JleHua.

NunyktrBHOCTh. Karymika MHAYKTMBHOCTM B LENHM IIOCTOSHHOIO TOKa. SIBieHue
camonHaykuu. 9J1C caMOMHAYKINN.

DHeprus MarHUTHOT'O TOJISl KATYILIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpoiicTBA UM TEXHOJOTMYECKHE MPOLECChl: HHAYKIUOHHAs IIeub,
COJIEHOWJ, 3aIlUTa OT MIEKTPU3ALIUHU TeJl IPU JIBUKEHUHM B MATHUTHOM I10JI€ 3€MJIH.

Jlemoncmpayuu.

HabmroneHue saBineHust 3J1IeKTpOMarHiTHON HHAYKIMU.

UccnenoBanue 3aBucumoctn DJIC MHAYKIMM OT CKOPOCTM M3MEHEHMS MArHUTHOIO
MIOTOKA.

[IpaBuito Jlenna.

Hccnenosanue 3aBucumocty 3/1C caMOMHAYKIIMM OT CKOPOCTU M3MEHEHUS CUJIbI TOKa B
LeTH.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomul, npaKmuKym.

HccnenoBanue SBIEHUS 2JIEKTPOMarHUTHON HHAYKLINU.

Pa3gen 5. KosieGanust u BOJIHBI.

Tema 1. Mexanuueckue xoneoanus.

KonebarenbHas cuctema. CBoOOOIHBIE KOJIEOAHNSI.

[apmonnueckue  koneOanus.  KuHemaTnueckoe W JMHAMHMYECKOE  OIMCaHHE.
DHepreTuvyeckoe oOmnucaHue (3aKOH COXpaHEHHS  MeXaHM4yecKoil  sHepruu). BriBoa
JMHAMUYECKOTO  OMNHMCAaHUS TapMOHMYECKMX KoJeOaHMM W3 MX DHEPreTMYecKoro M|
KMHEMaTUYEeCKOTO OITUCAHMSL.

Ammuiutyna u ¢asza konebanuil. CBA3b aMIUIMTYbl KOJE€OAHMH HMCXOAHOM BETUYMHBI C
aMIUIUTYy1aMU Kosie0aHuil €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuon u yactota xKonedanuil. Ileprnos Manbx cBOOOAHBIX KOJIeOaHUNH MaTEMaTUYECKOTO
MasTHUKa. [leproa cBOOOHBIX KOeOaHU MTPYKUHHOTO MasTHUKA.



IlonsTe o 3aryxamommx KojeOaHusX. BblHykIeHHble KoneOaHus. Pe3onaHc.
Pe3onancHas kpuBasi. BiusiHue 3aTyxaHus Ha BUJ pe30HaHCHOM KpUBOW. ABTOKOJIE0aHHUS.

TexHu4yeckue ycTpoHCTBa U TEXHOJIOTMUECKUE MPOLIECCHI: METPOHOM, Yachl, KayellH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3anuch Koie0aTeIbHOTO IBUKEHHUS.

HabmroneHne He3aBUCUMOCTH MIEPUO0/1a MAJIBIX KOJIeOaHUH rpy3a Ha HUTU OT aMIUIUTY/IbL.

Hab6monenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padbomuot, npaKkmuxym.

N3mepenue neprosa cBOOOJHBIX KOJIEOAHUN HUTSHOTO U IPYKMHHOTO MasiTHUKOB.

Tema 2. InekmpomazHumusle Koneoanus.

Konebarenbuplii koHTYyp. CBOOOIHBIE 3JIEKTPOMArHMTHBIE KOJICOAHWS B HJICATHLHOM

kosiebaTenbHOM KOoHType. Dopmyna Tomcona. CBsi3p aMIUIMTYABI 3apsiia KOHJEHcAaTopa ¢
aAMIUTATYION CHJIBI TOKA B KOJIEOATEIIEHOM KOHTYDE.

3aK0H COXpaHEHHS YHEPTUH B HJICATbHOM KOJIe0aTeTbHOM KOHTYPE.

3aTyxaromue AJIEKTPOMArHUTHBIE KoJieOaHus. BBIHYXJIEHHbIE 3JIEKTPOMAarHUTHBIC
KoJIeOaHUsl.

[lepemennbIii TOK. MOIIHOCT NEPEMEHHOTO TOKAa. AMIUIUTYJHOE U JIEHCTBYIOIEE
3HaYEHHUE CUIIbI TOKA M HAMIPSHKEHUSI TIPU Pa3INuHON opMe 3aBHCUMOCTH MIEPEMEHHOT0 TOKa OT
BPEMEHH.

CuHycouaalbHbId IEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp M KaTyIIKa MHAYKTUBHOCTH
B IIENM CHHYCOUIaJIbHOTO NIEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKeHU .

Wneanvueiii Tpanchopmartop. IlpousBoacTBo, mepenaya u moTpeOieHne AIeKTPUYECKOM
SHEPIHH.

DKOJIOTUUECKHE PUCKHU TPU NPOU3BOJACTBE 3JEKTpO3HEpruu. KynbTypa HCIOIB30BAHMS
3JIEKTPOSHEPTUU B MOBCETHEBHOM KU3HMU.

TexHudyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHI: DIIEKTPUYECKUM 3BOHOK,
reHepaTop NepEeMEHHOro TOKa, IMHUU JIeKTpoIiepeiay.

Jlemoncmpayuu.

Mognenb 31eKTpOMarHUTHOTO T€HEpaTopa.

VY CTpoiCTBO M MPUHIIMII IEWCTBUS TpaHC(hopMaTopa.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, npaKmuKym.

N3zyuenne tpanchopmaropa.

Tema 3. Mexanuueckue u 31eKmMpOMACHUNIHbIE BOTHDbL.

MexaHnyeckue BOJIHBI, YCJIOBHA HX pacnpocTpaHeHus. [lonepeuHble M IIPOJOJIBHBIE
BoJIHBI. [lepuon, ckOpocTh pacnpocTpaHeHHsI U JjuHa BOJIHBI. CBOICTBA MEXaHUYECKUX BOJIH:
OTpaKeHHE, IIpeIoMIIEHUE, UHTepPEepeHIIHs U AUDPAKIIHSL.

3Byk. CkopocThb 3ByKa. I'poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[IIymoBoOe 3arpsA3HEHHE OKPYKAIOLIEH CPEbI.

DONEeKTpOMarHUTHbIE BOJHBI. Y CIIOBHUS M3JIy4YEHHUS JIEKTPOMArHUTHBIX BOJH. B3aumuas
OpHUEHTALMSI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJH:  OTPaXEHUE, MPEIOMIICHHE, IOJIIpU3aLMs,
uHTephepeHIus U qudpaKius.

[Ikana >1€KTpOMarHUTHBIX BOJH. [IpuMeHeHue 3JeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHLIMIIBI painOCBA3U U TeNEBUAEHUS. Paguonokanust.

DNeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKAIOIIeH Cpeibl.

TexHn4yeckue ycTpocTBa M NMPAKTUYECKOE MPUMEHEHUE: MY3BbIKAJIbHBIE WHCTPYMEHTHI,

pamap, paauonpuéMHHUK, TeNeBU30p, aHTeHHa, TenegoH, CBY-neub, ynbTpa3zByKoBas
JUAarHOCTHKA B TEXHUKE U MEAULUHE.



Jlemoncmpayuu.

O06pa3oBaHue U pacpOCTPAHEHUE NOMEPEYHBIX U IPOI0JIBHBIX BOJIH.

Konebmromieecs Ten0 kKak UCTOUHUK 3BYKa.

Ha6monenue unrepdepeHunu u Auppakiiui MEXaHHUYECKUX BOJH.

Tema 4. Onmuka.

[IpsimonrHENHOE pacpoCcTpaHEHHE CBETa B OAHOpOAHOM cpene. Jlyu cBera. ToueuyHslit
HCTOYHUK CBETA.

Otpaxkenne cBeTa. 3akoHbl OTpaxxeHHs cBeTa. [locTpoeHue n300pakeHUN B IJIOCKOM
3epkaine. Chepuueckue 3epkaia.

[Ipenomnenue cBeta. 3akOHBI MpeIOMIICHHS CcBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomiieHusi. OTHOCUTENBHBIN TMOKa3aTtens mpeiaomieHus. [IOCTOSHCTBO 4YacTOTHI CBETa U
COOTHOLIEHHUE JJIMH BOJIH IPH MEPEX0/ie€ MOHOXPOMATUYECKOTO CBETA Yepe3 I'paHully paszaeina
JIBYX ONTUYECKUX CPE.

Xon myueit B mpusme. JJucniepcus ceeta. CiaoxHbIi cocTaB Oenoro cera. L{Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenpHblii yroi NOJTHOTO BHYTPEHHETO OTPaXKEeHHUS.

CobOuparone u pacceuBarolive JHMH3bl. ToOHKas JuH3a. POKYyCHOE pacCTOsSHUE U
ONTHUYECKasl CHJIa TOHKOM JMH3BL. 3aBUCHUMOCTh (DOKYCHOTO paccTOSHUS TOHKOM chepuueckoit
JMH3BI OT €€ TEOMETPUU U OTHOCUTEIILHOTO MOKa3aTessl MPeIoMIIECHUs.

@dopmyiia TOHKOM JIMH3bI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xon syya, IpOIIEIIIEro JIMH3Y MO/ IPOU3BOIbHBIM YIJIOM K €€ TJIaBHOM ONTHYECKON OCH.
[TocTpoenne nzo0pakeHUii TOUKA U OTpe3Ka MPSMOIl B COOUPAIOIINX M PACCEMBAIOIINX JIMH3AX
U UX CUCTEMaX.

OnTuueckue mpubopsl. Pazpemarorias cmocoOHocTh. ['11a3 kak onTuyeckas cucTeMa.

[Ipenensr TPpUMEHUMOCTH TEOMETPUYECKOUN ONTHKH.

BonnoBas ontuka. WHTepdepeniuss cBera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HaOMIOJIEHUSI MAaKCUMyMOB H MHHUMYMOB B UWHTEpPPEpPEHIIMOHHOM KapTUHE OT JBYX
KOT€PEHTHBIX HCTOYHHUKOB. [IpuMephI Ki1accudecKux HHTEPPEPEHIITUOHHBIX CXEM.

Hudpakus  ceera. [udpaxuuonHas pemérka. YcinoBue HaOMIOACHHUS —TUIaBHBIX
MaKCHMYMOB TIpH TMaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA W TEXHOJOTWYECKHE TMPOIECChl: OYKH, JyNa, MEPUCKOIL,
(dboToanmapar, MHUKPOCKOI, NPOEKIIMOHHBIN ammapar, MPOCBETIECHHWE ONTHUKH, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPaKEHHS CBETA.

HccnenoBanue nmpenomiieHus CBeTa.

Habumroienure momHoro BHyTPEeHHETO OTpaxkeHus. MoJienb CBeTOBO/A.

HccnenoBanue xoa CBETOBBIX IIYYKOB U€pe3 MJIOCKONAPAIIENIbHYIO INIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB N300pakeHUIA B TMH3AX.

Moaenu MUKpOCKOTa, TeJIECKOMa.

HaGmonenne nnaTepdepeHIum crera.

HaOmronenne BETOB TOHKUX IIEHOK.

Habmonenue nudpakuuu cera.

Hab6monenne nudpakiimOHHOTO CIIEKTpA.

HaGmronenue pucriepcun cBera.

Habmronenue nonsipusanuu cBeTa.

[IpuMeHeHue noAIPOUIOB ISl U3YUCHHS] MEXAHUUECKUX HAMPSKEHUM.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomaol, npAKMUKyM.

N3mepenne nokazarens MpeioMIICHUS CTEKJIA.

Hab6monenue nucniepcum.

N3mepeHue 1MHbI CBETOBOU BOJIHBI.



Pa3nes 6. OcHOBBI crieNMATbHOI TEOPUHM OTHOCUTEIHLHOCTH.

I'panuupl NPpUMEHUMOCTH KJIACCHYECKOM MexaHWKHU. [locTynaTel crieranibHON TEOpUHU
OTHOCHTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBai. [IpeoOpazoBanusi  Jlopenma.  YcioBue

OPUYUHHOCTU. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpaLIEHUE
JUTAHEL

DHeprus 1 UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C SHEPTUEH U UMITYJILCOM PENIATUBUCTCKOMN YaCTUIbl. DHEPTHUs TIOKOSI.

TexHuueckue ycTpOCTBA M TEXHOJOTMYECKHE IPOLECChl: CIYTHUKOBBIE NPUEMHHKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Pa3nen 7. KBanToBas ¢u3uka.

Tema 1. KopnycKynapHho-80110601i Oyanusm.

PaBHOBecHOE TermoBOe wH3NydeHUE (M3IMydeHUE aOCOIMIOTHO uEpPHOTO Tena). 3aKoH
cmenienust Buna. ['mnoresa [1nanka o kBaHTax.

@OoTOHBI. DHEPrus U UMMYJIbC (HOTOHA.

®otordpdext. Onbithl A. I'. CroneroBa. 3akoHbl hoTorpdexTa. YpaBHeHHe DHHIITEHHA
st potorddexra. «KpacHas rpanuna» dhorodrddekra.

JlaBneHue cBeTa (B YAacTHOCTH, MAaBJICHHE CBeTa Ha aOCOJIIOTHO MOIVIOUIAIOIIYIO H
a0COJIIOTHO OTpakarolyto nmoepxHocts). OmnbitTe [1. H. Jlebenena.

BomHoBeie cBoiicTBa yactul. Bomuel ne bpoiuid. [Inuna BosiHBI e bpoins u pasmepsl
o0jacTh  JOKalW3allMM  JBWXKYIIEHcs 4YacTulpl. KopmycKysnaspHO-BOJHOBOW — Tyallu3M.
Judpakius 37eKTPOHOB Ha KpUCTaiax.

Crneuunguka n3mepenuii B Mukpomupe. CooTHoueHus: Heonpenenénnocte I'eizenodepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTHYECKHE MPOIECCHI: CIIEKTPOMETP, (POTORIEMEHT,
(hoTOoaTUNK, TYHHEIBHBIA MUKPOCKOII, COJIHEYHAsI OaTapesi, CBETOIUO/I.

Jlemoncmpayuu.

Ceeronuos.

Tema 2. @uzuka amoma.

OMBITHI 1TO HCCIIETOBAaHUIO CTpoeHHsI aTroma. [TmanerapHas monens atoma Pesepdopna.

[octynater bopa. M3nydenue u morsiouieHne (OTOHOB IMPH MEPEXOAe aToMa C OJHOTO
YPOBHSI SHEPI'MH Ha JIpyroMu.

Bunel cniextpos. CriekTp ypoBHEHN HEPTUH aTOMa BOJOPO/a.

CrioHTaHHOE U BBIHYKJIEHHOE U3yyeHue ceta. Jlasep.

TexHn4yeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIEKTPAIbHBIA  AHAIU3
(ciekTpocKo1), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu..

HabGmonenne muHeYaThIX CIEKTPOB.

Y CTpoiCTBO U AeHCTBUE CYETUMKA HOHU3UPYIOLINX YACTHLI.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie padbomaot, RPAKMUKYM.

Habmionenne nuHeiyaToro crnekrpa.

Tema 3. Quzuka amomnozo A0pa u 31eMeHmMapHbvIX Yacmuy.

Hyxnonnas moxens sapa [eitsenOepra—MBanenko. 3apsn sapa. MaccoBoe 4ucCiIo sipa.
H3zotormsl.

PagnoaktuBHOCTb. Anb(a-pacnaj. DIEKTPOHHBIA U MO3UTPOHHBIN Oera-pacman. ['amma-
U3ITy4YEHHUE.

3aKkOH paJuoaKTUBHOrO pacnaaa. PagmoakTuBHBIE u30TONBI B mpupoiae. CBoiicTBa
HMOHM3UPYIOLIETO U3IydeHMs. BinsHNue palnoakTUBHOCTH Ha >KUBBIE OpraHu3Mbl. ECTeCTBEHHBIN
¢dhon uznydenwus. Jozumerpusi.

DHeprust CBsA3M HYKIIOHOB B sifpe. SnepHsie cuibl. Jledekt maccol aapa.



SAnepubie peakuuu. Jlenenune u cuHTe3 snep. SnepHble peaktopbl. [IpoGiiembl
yIPaBISIEMOT0 TEPMOSACPHOTO CHHTE3a. OKOJOTMYECKHE AaCleKThl pa3BUTUS  sIEpHOU
JHEPIrEeTUKH.

MeTopl perucTpanny U UCCIIEI0BaHUS 2JIEMEHTAPHBIX YACTHII.

@dyHaMEHTaIbHBIE B3aUMOJEHCTBUSA. bapuoHbl, Me30HBI U JenToHBI. [IpencraBienue o
CrannaptHoit Mmoaenu. KBapk-rimrooHHas MO/IENb apOHOB.

®usuka 3a npenenamu CrtannapTHol Mozenu. TéMHas MaTepus U TEMHAs SHEPTHUS.

EnunctBo dusnueckoil kKapTUHbBI MUpAa.

TexHu4yeckue ycTpoicTBa M TEXHOJIOIMUECKHE INPOLECCHI: JO3UMETP, kamepa BuiibcoHa,
SIEPHBIA  peakTop, TEPMOSIEPHbIN peakTop, aToMHas OoM0a, MarHUTHO-pE30HAHCHAas
TOMOrpadus.

Yuenuueckuit sxcnepumenm, nabopamopusie padomoi, npaKmuKym.

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM GoTorpadusm).

HccnenoBanue pajlioakTUBHOTO (JOHA € MCIIOJIb30BAaHUEM JI03UMETPA.

Oo6o0maromnee NoOBTOPEeHUE.

OO0oOmenne M cucTeMaTH3allds  COJEpXKAaHUSA  paszfesoB  Kypca «MexaHHKay,
«MonekynspHas QU3uMKa U TEPMOJUHAMHKAY, «DIeKTpoauHamukay, «KoneOaHus u BOIHBI,
«OCHOBBI  CIIEIMAJIBHON TEOPHUHM OTHOCUTENbHOCTH», «KBaHTOBas Qusuka», «IeMeHTHI
ACTPOHOMUU U aCTPOPHUBUKI.

Ponbs Qu3MKKM W acTpOHOMHUM B 3KOHOMMYECKOH, TEXHOJOTHYECKOH, COIMaIbHOU H
ITHYECKOM cdepax [eATeNbHOCTH 4YeJIOBEeKa, pojdb M MecTO (U3MKM M acCTPOHOMHHU B
COBPEMEHHOM HAy4yHOW KapTUHE MHpa, 3HAUYEHUE ONHUCATEIbHOM, CHUCTEMATHU3MPYIOIIEH,
OOBSCHUTENLHOM M MPOrHOCTUUECKON (PYHKIMN QU3ndecKoi Teopuu, poib (pU3nueckoi Teopun
B ()OPMHUPOBAHUU NPEACTABICHUN O (U3NYECKON KapTHHE MHUpA, MECTO (PU3NYECKON KapTHUHBI
MHpa B 00ILIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H.

Nzyuenne kypca ¢usuku yrimyOnéHHoro ypoBHs B 11 Kimacce ocymecTBisieTcs ¢ yu€ToM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBsi3ell C KypcaMu MaTeMaTHKH, OHMOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvie nOHAMUA,C6A3AHHBIE C UYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHHE, HAY4YHbBIH (akT, rumoresa, (Qu3MuUecKas BEJIWYMHA, 3aKOH, TEOpHs, HaOIIOJCHHUE,
JKCIIEPUMEHT, MOIEITUPOBAHUE, MOJEINb, N3MEPEHUE, IIOIPEUIHOCTH U3MEPEHUN, U3MEPUTEIILHBIC
puoOOpHI, UG pPoBast Ta00PaTOPHSL.

Mamemamuka: pelieHue CUCTeMbl ypaBHeHUi. Tpuronomerpuueckue QyHKIUU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIECTBO. BekTophl m ux
MIPOEKIMM HAa OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB. IIpon3Bo/HBIE 371€MEHTAPHBIX (DYHKIMIA.
[Tpu3Haku mMo100Us TPEYTONBHUKOB, ONPEACTICHHUE TUIOIIAAN TUIOCKUX GUTYp U 00bEMa Tell.

Buonozua: »nextpuyeckue sBICHHUS B >KMBOH HIpupoje, KosebaTelbHble IBUKEHHUS B
KUBOM  IHpUpPOAE,  DKOJOTMYECKHUE  PUCKM  TPU  IPOU3BOJACTBE  DJIEKTPOIHEPTHUH,
JJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpenbl, YIbTPa3BYKOBas JMAarHOCTHKa B
MEUIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTaJIMYECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbl 00pPa30BaHUs KPUCTAIUIMYECKON PEHIETKY, CIIEKTPAJIbHBINA aHAJIH3.

TI'eozpaghusa: MaruuTHbIE TONIIOCA 3€MJIH, 3aJ€KU MAarHUTHBIX PyA, POTOChEMKA 3eMHON
MOBEPXHOCTH, cericMmorpad.

Texnonozua: npuMEHEHNE MTOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOBUTATEh
Slko0u, reHepaTop MEPEMEHHOIO TOKA, HWHAYKLMOHHAs Ie4yb, JUHUM 3JIEeKTpolepesad,
AJIEKTPOABHUraTeNb, pajnap, paauonpuéMHHK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-meus,
yJIBTPa3ByKOBasi AMArHOCTHKAa B TEXHUKE, IPOCKIMOHHBIM ammapar, BOJOKOHHas OITHKa,
COJIHEeYHas OaTtapesi, CIyTHHUKOBbIC IPUEMHHKH, S/IEPHAsI SHEPTeTUKA U SKOJIOTUYECKHE aCTICKThI
€€ pa3BUTHSI.



INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITIPOI'PAMMBI KYPCA
JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE Ppe3yabTaTbl OCBOCHHMS yueOHOro kypca «IIpakTukym no ¢usuke»
OTpa)KaroT TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCs PYKOBOJICTBOBATHCA C(HOPMHPOBAHHOM
BHYTPEHHEH MO3MIMENH JIMYHOCTH, CHUCTEMOH LEHHOCTHBIX OpHEHTAlMi, TO3UTHBHBIX
BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IEHHOCTSM POCCHHCKOTO
o0111ecTBa, paclIMpeHHe XU3HEHHOIO ONbITa U OIbITAa AEATENIbHOCTH B IPOLECCE pean3aliu
OCHOBHBIX HaIpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

rPa’kAaHCKOr0 BOCIIMTAHUSA:

e CchOpPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIMHU OOYYAIOUIEroCsl KaK aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOT0 O0IIECTBa;

® TPUHATHE TPAJUIIMOHHBIX OOIIEYETIOBEUECKIX TYMAHUCTHUECKUX U IEMOKPATHUECKUX
IIEHHOCTEH;

® TOTOBHOCTH BECTH COBMECTHYIO JACATEIBHOCTD B MHTEPECAX IPaxTaHCKOro 00IIeCTBa,
Y4acTBOBATh B CAMOYIPABICHUN B 00pa30BaTEILHON OpraHU3aIlHH;

® yMEHHUE B3aMMOJIEHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMHM B COOTBETCTBMM C HX
(GYHKLIMSAMU U Ha3HAUYEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU AEATEILHOCTH.

NATPUHOTHYECKOr0 BOCIIUTAHUS S

e c(hOpPMHUPOBAHHOCTb POCCUHCKON IPa’kAAHCKOM HAEHTUYHOCTH, NATPUOTHU3MA;

® [ICHHOCTHOE OTHOUIEHHE K IOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUAM POCCUICKUX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

¢ chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEICHMS,;

® CrHoCOOHOCTh OILIEHUBATh CHUTYallMI0O W TNPUHAMATh OCO3HAHHBIC  PEIICHHS,
OpPHEHTHUPYSICh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHCJE B
JIEATEIIBHOCTH YUYEHOI0;

® OCO3HAHHE JITYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO Oy IyIIETO.

3CTeTHYECKOr0 BOCTIUTAHUS:

® HCTETUYECKOE OTHOLIEHWE K MHUPY, BKJIIOYAs JCTETUKY HAay4yHOro TBOPYECTBA,

MPUCYIIETO (PU3HUECKON HAYKE.
TPY/A0BOI0 BOCIIMTAHMS:

e WuHTEpeC K pa3IuyHbIM cdepam MpodecCHOHATBHONW AEATENBHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKOHN U TEXHUKOW, YMEHUE COBEPILATh OCO3HAHHBIN BHIOOP OynyIeit
npodeccun 1 pearu30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE MJIaHBbI;

® TOTOBHOCTb M CHOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30BaHUIO B 00JacTu (PU3UKU
Ha MPOTSHKCHNUHU BCEH KHU3HM.

3K0JIOTHYECKOr0 BOCIIUTAHUS

e Cc(hOPMHPOBAHHOCTb 3KOJOIMUYECKOW KYJBTYPbI, OCO3HAHHE INI00ANBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIieMm;

¢ IUIAHMPOBAHUE U OCYILECTBICHUE JCHCTBUN B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHUS
LeJed yCTOMYMBOTO Pa3BUTHsI YEII0BEYECTBA;

® pacHIMpeHHEe ONbITa JESITEIBHOCTH JKOJOTMYECKOW HAINpaBICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUHN TI0 (pr3HKe.

LHEHHOCTH HAYYHOI'0 NIO3HAHUS:

¢ chOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BuTHs HU3NUECKON HAYKHU;



OCO3HaHUE IEHHOCTU HAy4YHOW JEATEeIbHOCTH, T'OTOBHOCTH B MPOLIECCE H3YyUYEHUS
(GU3MKA  OCYNIECTBIIATh  MPOEKTHYHD W HCCJIEAOBATEIBCKYIO  JICSITEIIBHOCTD
WHAWBUAYAIBHO U B TPYIITIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHBbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS
Ba3oBble Jjornueckue aeiicTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATH M AKTyaJIM3UpOBaTh MpoOjIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIIPEAEIIATH LU IEATEIbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTHIKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M HPOTHBOPEYMsS] B pPacCMaTPUBAEMBIX (DU3HYECKHUX
SIBIICHUSIX;

pa3pabaTbiBaTh IUIAH pELICHHs MpoOjseMbl ¢ Yy4€TOM aHaIW3a HMEIOLIUXCS
MaTepHUaIbHBIX 1 HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM,
OLIEHMBATh PUCKU MOCJIEACTBUN AESITEIbHOCTH;

pa3BUBaATh KPEATUBHOE MBIIICHHE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTebCKUE AeHCTBUS:

BJIa/IeTh HAYYHOH TEPMUHOJIOTHEN, KIIIOUEBbIMU MOHATUAMU U MEeTOaMu (pu3nuecKoi
HayKH;

BJIAJCTh HAaBBIKAMH Y4eOHO-HCCIENOBATEIbCKONH M TPOEKTHOH JESTENbHOCTH B
obmactu (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOUCKY
METOJIOB pElICHUs 3a1a4 (U3MUECKOTO COJACPXKAHUS, MPUMEHEHHIO Pa3IdYHBIX
METOOB TIO3HAHUS;

BJIQJIETh BUAAMHU JESATEIBHOCTH 10 MOJYYSHHUIO HOBOTO 3HAHMSA, €0 MHTEPIPETaINH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CHUTYallUsAX, B TOM YUCIIE TIPU
CO3JIaHMH Y4EOHBIX POEKTOB B 00J1aCTH (PU3MKH;

BBISBIISITH NPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyalW3WpOBaTh 3ajgady, BBIJBHUIaTh
runoTedy € pemeHus, HaXOIUTh apryMEHTHl IS JIOKa3aTelIbCTBA  CBOUX
YTBEPKJCHHH, 33/1aBaTh MIAPAMETPHI M KPUTCPUH PEIICHHS;

aHAJM3UPOBaTh IOJYUYCHHbIE B XOJE€ pEIICHUS 3a/laud pPe3yibTaThl, KPUTHYECKU
OLICHMBATh X JIOCTOBEPHOCTH, POTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSIX;

JIaBaTh OLEHKY HOBBIM CUTYAIlHsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTUUECKYIO 00JIACTh KU3HEACATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC HJICH, IIPEJIaraTb OPUTHHAIBHBIC TTOIXO/IbI U PELICHHS;

PabGora c nnopmanmeii:

BJIQJIETh HABBIKAMH TIONy4YeHUS HHGopManmuu (U3NYECKOTO COJICpKaHHS U3
UCTOYHHUKOB PAa3HbIX THUIOB, CAMOCTOSTEIbHO OCYILECTBJIATh IIOUCK, AaHaJM3,
CHCTEMATH3alMI0 W WHTEPIPETANUI0 HWHPOPMANWU Ppa3INYHBIX BHIOB H (opMm
NIPECTaBIICHHS;

OLIEHUBATH JIOCTOBEPHOCTH HH(OpMAIINH;

UCTOJIB30BaTh CpPEACTBA HMH()OPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI B
pelleHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OpraHM3allMOHHBIX 3a1ad C
coOmrosieHreM  TpeOOBaHMK  JPrOHOMHKH, TEXHHKH O€30MacHOCTH, THTHEHBI,
pecypcocOepexenus, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30IMacHOCTH;



KoMMyHHKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eiiCTBUSA:

OCYIIECTBIISITH OOIIEHNE Ha YPOKax PU3UKH U BO BHEYPOUHO IS TETbHOCTH;
pacrno3HaBaTh MPEAMOCHIIKYA KOH(PIUKTHBIX CUTYalluid B CMATYATh KOH(JINKTHI,
Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOIO TOYKY 3PEHHUS C MCHOJb30BAHUEM SI3BIKOBBIX
CPEIICTB;

MMOHUMATh M UCTIOIh30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHANBUIYaTbHON pabOTHI;
BBIOMpPATh TEMAaTHUKY M METOJBI COBMECTHBIX JCUCTBUIN C Y4ETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)X0T0 WIeHa KOJUUIEKTUBA;

MPUHUMATh I1€JIM1 COBMECTHOM JE€ATEIbHOCTH, OPraHUW30BbIBATH U KOOPAUHUPOBATH
JIEUCTBUS MO €€ JOCTHKEHUIO: COCTABJIATH IUIAH JACHCTBHUM, pacupeiensaTh pOiU ¢
y4ETOM MHEHHUH YYaCTHUKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBAaTh KA4eCTBO CBOErO BKJIaJa M KaXJOr0 YYacTHHKA KOMAaHABI B OOIIMiA
PE3YNIBTAT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npejyaraTb HOBbIE TPOEKTHI, OLICHUBATH UAEH C MO3UIUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IOBEJICHUE B PAa3IUYHBIX CUTyalUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

PerynasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIEe 1elCTBUA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO EATEIbHOCTh B 001acTH (DU3UKU U
ACTPOHOMUHU, BBISIBJIATH TPOOJIEMBI, CTABUTH U (JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATDH IUIaH PELIECHUS pacUETHBIX U KaUeCTBEHHBIX 3ajay, TUIaH
BBITIOJTHEHUS MPAKTUYECKOW pabOThl C y4ETOM HMMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTEHUM;

JaBaTh OIEHKY HOBBIM CHUTYAITHSIM;

pacimupsaTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieaTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATh €0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO M TMPOSBICHUIO HPYAMIMH B 00IacCTH (PU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTEeNbHbIN U KYIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJ1b, SMOIIUOHAIbHBIN HHTEJJIEKT:

AaBaThb OLICHKY HOBLIM CUTYallUAM, BHOCUTb KOPPCKTUBLI B ICATCIbHOCTDL, OLICHUBATH
COOTBCTCTBHUEC PCIYJILTATOB LECIIAM,

BJIA/IeTh HAaBBIKAMU I103HABATEIbHON pPEQIEKCUM KaK OCO3HAHMS COBEpIIAEMBIX
JEUCTBUN U MBICIIMTEINIBHBIX IPOLECCOB, UX PE3yIbTATOB U OCHOBAHUN;
UCMOJIb30BaTh MPUEMBI pe(IIEKCUH Il OLEHKH CUTYAIH, BBIOOpa BEPHOT'O PEILLICHNUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 110 UX CHHKEHUIO;
IIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX PH aHAJIU3€ PE3YJIBTATOB AESATEILHOCTH;
IIPUHUMATD C€0sl, TOHUMasl CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U aPTYMEHTBI IPYTUX MPH aHAJIU3€ PE3YJIBTATOB AESATEIILHOCTH;
MpU3HaBaTh CBOE MPABO U MPaBO JPYIHX Ha OLIMOKH.

B mpomecce nocTHKEHHS TUYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTpaMMbl 1O (PU3MKe It
YPOBHS CpeHero o01ero oOpa3oBaHus y 00yUYalOUXCsS COBEPIICHCTBYETCS IMOIMOHAIBHBIH
WHTEJUICKT, MPEeIoIaralomuii chopMupoBaHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CHOCOOHOCTH ITOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHME, BUJIETh HAINPaBJICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B ce0e;



CaMOpETyJIMPOBaHUsA,  BKJIKYAIOLIEr0  CaMOKOHTPOJb,  YMEHHME  IIPUHUMATH
OTBETCTBEHHOCTb 32  CBOE  IOBEJIEHHE, CIOCOOHOCTh  aJalTUPOBaThCS K
HSMOLMOHAIBHBIM U3MEHEHHUSM U MPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIMM, BKIIOYAKOUIEH CTPEMJICHUE K JOCTHKCHHUIO LIEJIH U YCIEXY,
ONTUMU3M, UHULIUATUBHOCTb, YMEHHUE JEHCTBOBATD, UCXO U3 CBOMX BO3MOKHOCTEH;
SMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMAaTh 3MOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YYUTBIBATh €T0 TpPH OCYIIECTBICHWH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COIIEPEKUBAHMUIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh BBICTPAaUBATh OTHOLICHHS C
JPYTUMHU JHOAbMHU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3periaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K xonmy obyuenust B 10 Knacce npeaMeTHBIE PE3yNbTaThl OTPAXalOT CHOPMHUPOBAHHOCTD Y
o0yyaromuxcs yMeHui:

MMOHUMATh pPOJb (U3UKH B DKOHOMHYECKOM, TEXHOJOTHYECKOM, HSKOJOTUUYECKOH,
COLIMAJIBbHON M ITHYECKOM cdepax IesTeIbHOCTH YeNOBEKa, pojib U MECTO (U3UKH B
COBPEMEHHOU HAay4YHOU KapTHUHE MHDA, 3HAuYCHUE ONMCATENILHOM,
CHUCTEMATHU3HUPYIONIEH, OOBICHUTEIHHOH W TPOTHOCTHYECKOW (PYHKIUN (HU3HIECKOM
TEOPUU — MEXAHUKHU, MOJIEKYJSIPHOW (U3UKH U TEPMOJUHAMUKHU, POJIb (PUINIECKOM
TEOpUU B OPMUPOBAHUH NPECTABICHUN 0 (PU3NUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS MPUMEHMMOCTH MoJele (QU3NYeCKuX Tea U IPOIECCOB
(s1BIeHMI): MHEpIMAJIbHAS cUcTeMa OTCuéTa, aOCONMIOTHO TBEPIOE TEJIO0, MaTepHaibHas
TOUYKA, PAaBHOYCKOPEHHOE JBW)KEHHE, CBOOOJHOE TMaJeHue, aOCONMIOTHO yHOpyras
nedopmarusi, abCOTIOTHO YNpyroe M abCOIIOTHO HEYNPYroe CTOIKHOBEHHS, MOJEITH
ra3a, JXUIAKOCTU U TBEPAOTO (KPUCTAJUITMUECKOTO) Teja, MACAlbHBIM ra3, TOYEUHBIH
3apsij, OAHOPOIHOE AIEKTPUUECKOE I10JIE;

pasnuyath yciuoBHs (IFpaHHUIBI, OOJACTH) NPUMEHUMOCTH (PU3UYECKHX 3aKOHOB,
MOHUMATh BCeoOHmMil xapakTep (yHIAaMEHTAIBHBIX 3aKOHOB M OTPaHHUYEHHOCTH
WCIIOJIb30BaHUSl YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSICHATh MEXaHHUYECKHE IMPOLECChl U SBIEHUS, HCIONb3Ys
OCHOBHBIE TMIOJIOKECHHSI M 3aKOHBl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHHYECKOTO
NBIDKEHUS, (POPMYyJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO BIKEHHUS, MPEeoOpa3oBaHUs
lanunes panga  ckopocTM W NHepeMelleHus, 3akoHbl HbproToHa, mpuHIUI
OTHOCUTENHHOCTH [amuiies, 3aKOH BCEMHPHOTO TSITOTEHHUS, 3aKOHBI COXPAHCHHS
UMITyJIbCA W MEXAHUYECKOM DSHEpPruu, CBsA3b paboThl CHIBI C H3MEHEHHEM
MEXaHWYECKOM SHEpPruH, YCIOBUS paBHOBECHS TBEPAOro Teia), MPU ITOM
WCIIOJIb30BaTh ~ MATEMaTHUYECKOE  BBIPAKEHHWE  3aKOHOB,  YKa3blBaTh  YCJIOBUS
MPUMEHUMOCTH (DH3UYECKHUX 3aKOHOB: IIpeoOpa3oBaHuii [anmiesi, BTOPOro u TPEThEero
3aKk0HOB HbIOTOHA, 3aKOHOB COXPaHEHMsI UMITYJIbCAa U MEXAaHUYECKON 3HEpPruH, 3aKOHA
BCEMHUPHOTO TATOTCHUS;

AQHAIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOLECCHl U SIBICHHS, UCIOIB3YS OCHOBHBIC
nonoxxennss MKT wu 3akoHBl MOJEKYISpHOW (PH3UKM M TEPMOIWHAMUKHU (CBS3H
JIABJICHUS UJICAJIBHOTO ra3a CO CPeAHEN KUHETUUYECKOM SHEPTUEH TEMIIOBOTO JIBUKEHHUS
W KOHLEHTpauuenl ero MOJIEKYJ, CBsS3b TEMIIepaTypbl BEIIECTBA CO CpeaHEl
KMHETUYECKON JHEpruei TEeIuIOBOTO [IBJKEHHMSI €ro 4YacTull, CBs3b JIaBJICHHS
WJEalbHOIO Ta3a C KOHLEHTpauueHd MOJEKYJ M €ro TeMIIepaTypoil, ypaBHEHHE
MenpaeneeBa—Knanelipona, nNepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHUS
SHEPruM B TEIUIOBBIX IIpoleccax), HPH HSTOM HCIOJb30BaTh MAaTEMaTHYEeCKOe



BBIPQ)KEHUE 3aKOHOB, YKa3blBaTh YCIOBUSA NPUMEHHUMOCTH ypaBHEHHs MeHeneeBa—
Kunaneiipona;

AQHAIM3UPOBATh M OOBSCHATH JJICKTPUYCCKUE SIBICHHS, WCIOIB3YS OCHOBHBIC
MOJIOXKEHHUS M 3aKOHBI AJIEKTPOJAMHAMUKH (3aKOH COXpaHEHHs 3JIEKTPUUYECKOTo 3apsa,
3akoH  KynoHa, NOTEHUMANBHOCTH  BJEKTPOCTATHUUECKOTO  MOJs,  MPUHIUI
CYNEPIIO3HUIMH SJIEKTPUYECKHUX IOJIEH, NMPU ITOM YKa3blBas YCIOBHUSI MPUMEHHUMOCTH
3akoHa KymoHa, a Takke NpPaKTUYECKHM Ba)KHbIE COOTHOIIEHUS: 3akoHbl Oma st
ydacTKa IeNH U JJIsl 3aMKHYTOM AJIEKTpUYEeCKOr 1enu, 3akoH Jhxoymns—JIeHna, 3aKkoHbI
®dapanes 115 SJIEKTPOIN3a);

OMUCHIBATh (PM3MUYECKUE MPOLIECCHl U SBICHUS, HCIONb3Yys BEIHMUMHBL: TepeMEIIeHHE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa, MOMEHT CUJIbI, 1aBJICHUE,
MOTEHIMATbHAS DHEPTUs, KUHETHYECKas HSHEprus, MeXaHuueckas >Heprusi, padora
CWJIBl, LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TSIKECTH, CHJIa YINPYroCTH, CHUia
TPEHUS, MOIIITHOCTb, SHEPTUS B3aUMOJCHCTBUS Tela ¢ 3eMEi BOMU3H €€ TOBEPXHOCTH,
SHEpPrusl YHpyrol gedopManuil TMPYKUHBL, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAS
TeMIlepaTypa Tela, paboTa B TEpPMOJWHAMHUKE, BHYTPEHHSS SHEPrHUs HEaTbHOTO
OJIHOATOMHOTOrasza, paboTa WAEaTbHOTO Ta3a, OTHOCUTENbHAs BIAXKHOCTb BO3/IYyXa,
KII[I wmaeanpHOro TEMJIOBOTO [ABUTATENS; JJIECKTPUUYECKOE TOJIE, HANPSHKEHHOCTD
3JIEKTPUYECKOIO TOJIsI, HANPSHKEHHOCTH IOJS TOYEYHOrO 3apsia WM 3apsHKEHHOIO
mapa B BaKyyMe M B JIMDJIEKTPUKE, MOTEHIUAJ 3JIEKTPOCTATHYECKOTO MOJIs, Pa3HOCTh
MOTEHLIMAJIOB, AJEKTPOABIKYIIAA CUJa, CHJIA TOKA, HANPSDKEHUE, MOIIHOCTH TOKA,
JJIEKTpUYECKass EMKOCTh IUIOCKOTO KOHJEHCAaTOpPa, CONPOTHBIICHHE YYaCcTKa LENU C
MOCIEA0BATEIbHBIM Y [MAPAJUICIBHBIM  COCAMHEHUEM  PE3UCTOPOB,  SHEPIHUs
3JIEKTPUYECKOTO NOJII KOHJIEHCATOPA;

OOBSCHATH OCOOCHHOCTH TPOTEKaHUS (U3MYECKUX  SBJICHMI: MEXaHHUYeCKoe
JBU)KEHUE, TEIUIOBOE JIBUKEHHWE YaCTHI[ BEIIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXeHUe, Tuddy3us, UCTIapeHHe, KUTICHHE U KOHACHCAllUs, MIJIaBICHHE
W KPUCTAJUIM3alMs,  HAIMpAaBICHHOCTh  TEIUIONEpPENayu, dJEKTpU3alus  Tell,
SKBUIIOTEHIIMAIBHOCTD IOBEPXHOCTHU 3apsHKEHHOTO MPOBOJIHUKA;

MIPOBOANTH HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MUECKON BEIMYUHBI OT APYroil ¢
HCMOJIb30BAHUEM TPSAMBIX H3MEPEHHI, NPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY,
(¢buKcUpoBaTh PE3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUIE
rpaduKkoB ¢ Y4ETOM aOCOMIOTHBIX MOTPEIIHOCTeH HM3MEpPEHUH, AeNaTh BBIBOJBI TIO
pe3yabTaTaM UCCIIEI0BAHMS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHUS (HU3NYECKUX BEIMYMH, TPH OSTOM BBIOMpATh
ONTHMABHBIA METOJ W3MEPEHHUs, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIHHBIC
MOTPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHUM;

IIPOBOJAUTH  OIBITBI IO MPOBEPKE IMPEUIOKEHHOM TUIOTE3bl:  IJIAHUPOBATH
JKCIIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTAIBbHYI0  YCTaHOBKY,  aHaJU3UPOBATh
MIOJIyYEHHBIE PE3YJIbTaThl U J€NaTh BBIBOJ O CTATYCE MPEAJIOKEHHON TUIIOTE3bI;
coOnroAaTh mpaBuia 0e30MacHOro TpyJa MpH MPOBENCHUU HCCIENOBaHUM B paMKax
y4eOHOro SKCIEPUMEHTa, MPAKTHKyMa U Yy4eOHO-HCCIEeOBATENIbCKOW U MPOEKTHOM
JESATETPHOCTH C HCIOJIB30BAHUEM HW3MEPHUTEIBHBIX YCTPOHUCTB H J1a0OPaTOPHOTO
000pyI0BaHUS;

pemiate pacy€THBIE 3aJaYd C SBHO 3aJaHHOM W HESBHO 3aJlaHHOW (hHU3HUECKOM
MOJIETIbIO: Ha OCHOBAaHUHU aHalM3a YCJIOBUS OOOCHOBBIBaTH BBIOOP (U3HYECKOM
MOJINIM, OTBEYalolle TpeOOBaHUSAM 3a/Jadyd, NPUMEHATH (OPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3UYECKUX TEOpUH TMPU  HCIOIH30BAHUH
MAaTEMaTUYECKUX METOJIOB pEIICHUS 3aJady, NPOBOAUTH PACYETHl HA OCHOBAHUHU



UMEIOIUXCA JaHHBIX, AHAIU3UPOBATh PE3YNbTAaThl W KOPPEKTHUPOBATH METOIbI
pENICHHUs ¢ YI4ETOM MOTyUYEHHBIX Pe3yIbTaTOB;

peliaTh Ka4eCTBeHHBIE 3aa4i, TPeOyIole MPUMEHEHUS 3HAHUHN U3 Pa3HBIX Pa3/IelioB
Kypca (pu3MKu, a Takke WHTErpaliy 3HaHUM M3 JIPYrUX MPEeIMETOB €CTECTBEHHO-
HAyYHOTO IMKJIA: BBICTPAWBATh JIOTHYECKYIO IIETIOYKY PACCYKIEHUH C OmMOpoi Ha
W3Y4YECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBICHHUS;

WCIOJIb30BaTh TEOPETUUECKUE 3HAHUS TSl OOBICHEHUS! OCHOBHBIX MPUHIIUIIOB PaOOTHI
M3MEPUTEIILHBIX TPHOOPOB, TEXHUIECCKUX YCTPOUCTB U TEXHOJIOTHICCKUX MTPOIIECCOB;
MIPUBOJIUTH TIPUMEPHI BKIIaJIa POCCHICKIX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUpPA, B pa3BUTUE TEXHUKU H
TEXHOJIOTHIf;

aHAIM3MPOBaTh W  OLIEHWBATh TMOCJEACTBUS OBITOBOH H  TPOU3BOICTBEHHOU
NESTEIbHOCTH 4YEJIOBEKa, CBS3aHHOW C (DU3MUYECKMMH TMPOILIECCaMH, C TIO3HIIMA
3KOJIOTHUECKOU 0€30I1aCHOCTH, MpECTABICHUN 0 palMOHAIBHOM
MIPUPOIONIONB30BaHUHU, a TaKXKE Pa3yMHOM HCIOJIB30BAHUU JOCTH)KCHUN HAyKU H
TEXHOJIOTHH JUIsl TANbHEHUIIIETO pa3BUTHSI YEIIOBEYECKOTO 00IEeCTBa;

MPUMEHSTh pa3uYHbIe CIIOCOOBI paboThl ¢ nH(popManHel GU3NIECKOT0 COACPKAHMUS C
WCIOJIb30BAHUEM  COBPEMEHHBIX WH(GOPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
HCIIOJIb30BaTh  COBPEMEHHbIE  MH(MOPMAIMOHHBIE  TEXHOJOTMU  JJI1  IIOMCKAa,
nepepaboTKU M OpPeabABICHUS Y4eOHOM M HAy4YHO-TIONMYJSPHOM MH(OpMaLuy,
CTPYKTYpUPOBAaHUS W MHTEpPHpETaluud HHPOpPMALUH, MOJYYEHHON W3 pa3IUdHbIX
HMCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTYIaeMYI0 HHPOPMAIUIO U OLICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U HA OCHOBE aHaJIN3a
MCTOYHHKA HH(POPMALINY;

MPOSIBIIATE  OpPTaHM3AIIMOHHBIE U TO3HABAaTENIbHBIE YMEHHUS CAMOCTOSTEIHHOTO
MpPUOOpEeTEHUsT HOBBIX 3HAHHWA B TMPOLIECCE BBIMOJHEHUS MPOEKTHBIX W Yy4eOHO-
HCCIIE0BATEIIbCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHHUEM Pa3IUYHBIX COIMABHBIX POJeH, MIaHUPOBAThH
paboTy TpyMmIbl, palMOHATBHO paclpeneisTh IeSTeNIbHOCTh B HECTaHIAPTHBIX
CUTYaITUAX, JICKBATHO OIICHWBATh BKJIQJ KAXKIOTO U3 YYACTHHKOB TPYIIBI B PEIICHHUE
paccmaTtpuBaeMoil mpoOIeMbl;

MPOSIBIIATE MOTHUBAMIO K Oyaymeid mpodeccHOHANbHON — EATENBHOCTH  T10
CHEIUATBHOCTIM (PU3UKO-TEXHHUECKOTO MPODHUIISL.

K xonmy obyuenust BI1 knacce mpeaMeTHBbIE Pe3yibTaThl OTPAXaoT CHOPMUPOBAHHOCTH Y
o0yyaromuxcs yMeHui:

MOHUMATh pOJIb (U3UKA B HKOHOMHYECKOH, TEXHOJOTUYECKOW, COIUATBHON U
3THYECKON cdepax AesTeNbHOCTH YeJIOBEKa, POjb M MECTO (PM3UKU B COBPEMEHHOMU
Hay4HOU KapTUHE MUpPA, POJIb ACTPOHOMUU B IIPAKTUYECKOHN NEATEIBHOCTH YEIIOBEKA U
JalbHENIIEM  HAyYHO-TEXHHYECKOM  pa3BUTHH, 3HAUYEHHE  ONHNCATEIBHOM,
cHUCTeMaTU3UPYIOLIeH, OOBSICHUTENILHOW M NPOTHOCTHYECKOW (QYHKUMH (usnueckont
TEOPUH — DJIEKTPOJWHAMHKH, CHELUAIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOM
¢bu3uky, ponb GU3NIECKON Teopuu B (GOPMHPOBAHUU MPEICTABICHHUNA O pusnueckont
KapTHHE MHUpPA, MECTO (PU3MUYECKOW KapTUHBI MUpa B OOIIEM psAAy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEJCTaBICHUN O IIPUPOJIE;

pa3nuyaTth yCIOBHS TNPHUMEHUMOCTH MOJeNeH (QU3MUEeCKuX Tel U MPOIECcCOB
(sBIIEHUI):  OJHOPOIHOE 3JEKTPUYECKOE M  OJHOPOAHOE MAarHUTHOE  TOJI,
rapMOHHYECKHE KOJIeOaHMs, MAaTeMaTH4YECKUM MAasTHUK, WICAIbHBIM NpPYKUHHBIN
MasiTHUK, TAPMOHHYECKUE BOJIHBI, UJCANIbHBINA KOJeOaTeIbHbI KOHTYp, TOHKas JIMH3a,
MOJEJIEW aTOMa, aTOMHOTO s1Ipa ¥ KBAHTOBOW MOJIENIH CBETA;



pasznuyath ycnoBHs (TpaHUIBI, OOJIACTH) NPUMEHUMOCTH (PHU3UYECKHX 3aKOHOB,
MMOHUMATh BCEOOIMMI XapakTtep (GyHIAMEHTAIBHBIX 3aKOHOB W OTPAHUYECHHOCTH
WCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aQHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE TMPOLECCHl U SBICHUS, WCIOJb3YS
OCHOBHBIE TMOJIOKEHHMSI M 3aKOHBl DJJIEKTPOAMHAMUKH M CIELUAIBbHOH TEOpHUH
OTHOCUTEIFHOCTH (3aKOH COXpPAHEHHUs JJICKTPUUECKOTO 3apsjia, cuiia Awmrepa, cuia
JlopeHua, 3akOH »3JIEKTPOMArHUTHOW WHAYKUWH, npaswio Jlenma, cBsa3p 2J(C
CaMOMHAYKIIUU B 3JIEMEHTE JJICKTPUUECKOW ILIETH CO CKOPOCTHIO M3MEHEHUS CHJIBI
TOKa, OCTYJIAThl CIIELIMAJIBHON TEOPUU OTHOCUTEIIbHOCTU DUHILTEHHA);
AQHAIM3UPOBATHh U OOBSCHSATH KBAHTOBBIE MPOLIECCHI M SIBIICHUS, UCTIONIB3YS MOJIOKECHUS
KBaHTOBOM (u3uku (ypaBHeHue JiHIITeWHA 1is (porodddexra, mepBlii U BTOPOH
noctynatel bopa, mpuHIIMI coOTHOIIEHUs1 HeonpeaenéHnocren ['elizendepra, 3aKOHbI
COXpaHEHUs 3apsI0BOTO U MAaCCOBOI'O YHCEN U SHEPIUU B SACPHBIX PEAKLUAX, 3AKOH
PaIMOaKTUBHOIO pacnaja);

OMHCHIBATh (PU3NYECKUE TIPOIIECCHI U SIBJICHUS, UCTIONB3YS BEIMUYUHBI: HAMPSIKEHHOCTD
AJIEKTPUYECKOTO  TIOJIsA, TOTEHIMAT  AJEKTPOCTATHUUECKOTO  IOJs,  Pa3HOCTh
MOTEHIIMATOB, 3JEKTPOJABIDKYIIAsl CUJA, WHJIYKLUHUS MAarHUTHOTO IOJISl, MAarHUTHBIN
IIOTOK, cwia AwmImepa, UHAYKTUBHOCTb, JJIEKTPOJABMKYINAS CHJIA CAMOWHIYKIIHH,
SHEPTHsi MAarHUTHOTO TOJISI IPOBOJHUKA C TOKOM, PEISITUBUCTCKUI HMMITYJIbC, TOJIHAS
SHEPrusl, SHEPrUsl MOKOS CBOOOJHON YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YUCJIO U 3aps]l Ipa, SHEPTHs CBS3H SAPA;

OOBSICHATh OCOOCHHOCTH TIPOTCKAHUS (DU3MUSCKUX SBICHHUMA: 3JIEKTPOMArHUTHAS
WHAYKIHS, CAMOMH]IYKIUS, pPe30HAHC, UHTEepepeHIusl BOJIH, Au(pakius, AUCTIePCHs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, Gorosnexkrpudeckuii 3hdext (poroaddexr), anbda-
u Oera-pacmazpl  sAep, TaMMa-u3dydeHHe  sanaep, (u3HUecKue  IPUHLHUIIBI
CIEKTPaJIBLHOTO aHaJIM3a U padOThI Ja3epa;

ONpENEATh HApaBIC€HUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl Jlopenua;

CTPOUTHh M300paKE€HHE, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
pPacCUUTBIBATh €r0 XapaKTEPUCTHUKH;

MPOBOANTH HCCIENOBAHUE 3aBUCUMOCTEH (DU3MUECKHX BEIMYMH C HCIOJH30BAHHEM
MPSIMBIX U3MEPEHHUIA, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCUPOBATH PE3YIIBTATHI
MOJIYYUEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIUYUH B BHUAE TIpadukoB ¢ y4&TOM
aOCONIOTHBIX ~ TOTPEIIHOCTeH WM3MEPEHMiA, JIeJaTh BBIBOJLI IO  pe3yjbTaTaMm
HCCIIEIOBaHMS;

MPOBOANTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIMYMH, MPU OSTOM BBIOMPATH
ONTHUMAJbHBIA METOA W3MEPEHHUs, OIEHUBAaTh aOCONIOTHBIE M OTHOCHUTEIHHBIC
MOTPEUIHOCTH NMPSAMBIX M KOCBEHHBIX U3MEPEHU;

MPOBOJUTH  ONBITHI MO TPOBEPKE MPEUIOKEHHON THUIIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTAHOBKY,  aHAJIM3UPOBATh
MOJTYYEHHBIC PE3YIbTAThI U JIENaTh BBIBOJ O CTaTyCe MPEAIOKEHHON TUTIOTE3HI;
OMUCHIBATh METO/IbI MTOJTYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

cobmo1aTh mpaBmia 0€30MacHOTO TPy/Aa MPU MPOBEASCHUU HCCIEAOBAaHUN B paMKax
y4e0HOro IKCIEPUMEHTa, MPAKTHKyMa U Yy4eOHO-HCCIEeOBATENIbCKOW U TPOEKTHOU
JESATETPHOCTH C HCIOJIB30BAHUEM W3MEPHUTEIBHBIX YCTPONCTB M J1aOOPaTOPHOTO
000pyI0BaHNUS;

pemats pacy€THBIE 3aJa4dl C SBHO 33/laHHOM W HESBHO 3aJaHHOW (U3NYECKOU
MOJICTIbIO: HAa OCHOBAaHWUM aHaIHW3a YCIOBUS BBIOMpATh (PH3UYECKHEC MOJICIH,
OTBEUalole TPEOOBAHUAM 3a/1a4H, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3WYECKUX TEOPUU TPHU HCIOIH30BAHUM MATEMATUYECKUX METO/OB



pelieHrs 3aJady, NPOBOAUTH pacuy€Thl HAa OCHOBAaHUU HUMEIOUIUXCA JIaHHBIX,
aHATM3UPOBATh PE3yJbTaThl W KOPPEKTHPOBATH METONBI PpEHICHUS C Y4ETOM
MOJTYYEHHBIX Pe3yJIbTaTOB;

peliaTh KaueCTBEHHbIE 3aJjaul, TpeOyIole NTPUMEHEHNs 3HaHUI U3 pa3HbIX Pa3/iesioB
Kypca (pu3mKu, a Takke WHTETpalli 3HAHWK W3 JIPYTrUX IMPEIMETOB €CTECTBEHHO-
HAay4YyHOTO IIMKJa: BBICTPAUBATh JIOTHYECKYIO IIETIOYKY PAaCCyKIEHUl ¢ Omopoil Ha
M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCTIOJIB30BATh TEOPETUYECKHUE 3HAHUS IS OOBSICHEHHS OCHOBHBIX MPHHIIUIIOB PaOOTHI
M3MEPUTENIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUUECKUX MPOIIECCOB;
MIPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKHUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE NPOIECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTUE TEXHUKU H
TEXHOJIOTHH;

aHAJIM3UPOBaTh W  OLIEHUBATh IOCJIEACTBUS OBITOBOM M  IPOU3BOJCTBEHHOU
JIeSITeIbHOCTH YEJIOBEKA, CBS3aHHOW C (PU3MUYECKUMM IMpoLeccaMH, C MO3MLIUN
9KOJIOTUIECKOM 0€30macHOCTH, npeCTaBICHAN 0 parroHaTFHOM
MIPUPOIONONB30BAHNHU, a TaKXKE Pa3yMHOM HCIIOJIB30BAHUU JOCTHIKCHHN HAyKU H
TEXHOJIOTHH JUIsl TaNbHEHUIIEro pa3BUTHSI YEIOBEYECKOT0 00IIEeCTBa;

MPUMEHSITh pa3TUYHbIe CIOCOOBI PaboThl ¢ HH(pOpManHen PU3NIECKOTO COAECPKAHHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIMOHHBIX  TEXHOJIOTHH, TIPH  STOM
WCTIONB30BaTh  COBPEMEHHBbIE  HMH()OpPMAIMOHHBIE  TEXHOJOTMH IS TIOMCKa,
nepepaboTKu W TPEIbSIBICHUA Yy4eOHOW U Hay4HO-TIONMYJSApHOW uHGOpMaIuHy,
CTPYKTYPUPOBAHUS W WHTEPIPETAUU HHPOPMAIUH, IOJYICHHON W3 Pa3IUIHBIX
HMCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIyIaeMyl0 HHPOPMAIMIO U OLIEHUBATH €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMEIONIMXCS 3HAHWW, TaK W Ha OCHOBE aHaIHM3a
HCTOYHUKA UHPOpMAIIUY;

MPOSIBIISITh  OPTaHW3AaIlMOHHBIE ¥ TO3HABATENBHBIE YMEHHS CaMOCTOSTEILHOTO
npuoOpeTeHNs] HOBBIX 3HAHWH B TMpoIlecce BBIMIONHEHUS NPOCKTHBIX M y4eOHO-
HCCIIeI0BATENLCKUX paldoT;

paboTtaTh B TpYIIE C HUCIOJHEHHWEM Pa3WYHBIX COIUAIBHBIX POJeH, MIaHupOBaTh
paboTy Tpymmbl, palUOHAIBHO paclpenessaTh [eATEIbHOCTh B HECTaHAApPTHBIX
CUTYyalHsX, aJICKBAaTHO OLIEHUBATh BKJIAJ KAXIOTO M3 YYaCTHHKOB TPYIIIBI B PEIICHHUE
paccmaTtpuBaeMoil mpoOIeMbl;

MPOSIBIIATh MOTHUBAMIO K Oyaymeid mpodeccHoHANbHON — EATENBHOCTH  I10
CHETMATLHOCTIM (PH3UKO-TEXHUIECKOTO MTPODUIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

IpakTn JyiekTpoHHbIE (UpoBbIe) JlesATeIbHOCTH YUHTEJIS € y4eTOM NPOrpaMMbl BOCIIMTaAHHUS
Haspanue Bee | @ eckme 00pa3oBaTelbHBIE PeCYPChl  IKOJIBI
ro
Nem/m | Pa3lesioB H TeM PAGOTHI
NMpPOrpaMMsbl
Pasnen 1.HAYYHBIA METO/] -YCTaHOBJIEHHUE JOBEPUTEIBHBIX OTHOLICHUN MEXKITY
IHO3HAHUS TPUPOAbI MeIarorn4eckuM pabOTHUKOM U 00y4JaroIIUMHUCS,
o CIOCOOCTBYIOIINX MTO3UTUBHOMY BOCTIPHSATHIO

11 Hayriiii meron 1 bubmmorexa OK 10 xnace o0yy4aro I/I}II\ML; cOoBaHUi H}rll OCL(IS) [EeJAroru4eckoro

‘ MO3HAHUS TIPHPOJIBI https://lesson.edu.ru/903/10 yHatott P P 9 o

pabOTHUKA, IPUBJICUCHUIO UX BHUMAaHHS K 00Cy)1aeMoi Ha
Vtoro no passieny 1 ypoke nH(OPMaIMK, aKTHBU3AIUH TT03HABATEIbHOM
Pa3znen 2.MEXAHHUKA JIeSITEIILHOCTH;

21 K 4 1 Bbub6mmotexa IJOK 10 kiace - moOyX/IcHHE 00yJaloNUXCsl COOTIOIATh Ha YPOKE

’ MHCMATHKA https://lesson.edu.ru/903/10 06H_IerI/IH}1TI>Ie HOPMBI IOBEACHUS, IIpaBUIa OOIIEHHS CO
- . BuGsmorexa [JOK 10 xmace CTapmuMH (TIeTaroTHIeCKUMH PaOOTHUKAMHK) U }

. Junamuka https://lesson.edu.ru/903/10 CBEpCTHUKaMU (00YJarONIMMUCS ), TPUHIIUTIBI YIeOHOH

JUCLUILTUHBI U CAMOOPTaHU3aLuH;
. bubnmorexa [IOK 10 kimacc
2.3 Craruka TBEPIOro Tena 1 1 hitos:/, /IessonLEI dU.1u/903/10 - IPUBJICYCHNE BHUMAHHS 00yJarOIIMXCsl K IEHHOCTHOMY
ps: — aCIEKTy N3y4aeMbIX Ha YPOKAX SIBJICHUM, OpraHUu3alus ux

24 I'mapocrarnka 1 paboTHI C MOTy4aeMOii Ha YPOKE COLMAIbHO 3HAYMMOMN
25 3aKOHBI COXpaHEHMS B 4 bu6mmoTtexa [1OK 10 kmacc nHpOopMaLue — THULIUUPOBAHUE €€ O0CYKACHUS,

' MEXaHUKe https://lesson.edu.ru/903/10 BBICKa3bIBaHMS O0YYAIOIIMMUCS CBOEI'O MHEHHS 110 €€
Htoro 1o paszaeny 14 MOBO/TY, BHIPAOOTKM CBOETO K HEl OTHOILICHHS;

Paznen 3.MOJIEKYJISIPHASI ®U3UKA

- HCMIO0JIb30BaHME BOCIUTATEIBHEIX BO3MOXKHOCTEH
CoACpKaHUA y‘l66HOFO npeamMeTa 4€pe3 1EMOHCTpaluto

00yJaroIMMCs IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MTOBE/ICHUS, IIPOSIBIICHUS Y€TIOBEKOIIO0OHS U
T0OPOCEPICTHOCTH, Yepe3 MOA00p COOTBETCTBYIOMINX

TEKCTOB IJIA YTCHUA, 3a/ia4 IJIA PCIICHUA, HpO6J'IeMHBIX
CI/ITya]_[I/Iﬁ JJIA O6cy)K,[[6HI/I$[ B KJIaCCEC;

U TEPMOAUHAMUKA

31 OCHOBBI MOJIEKyIApHO- 3 bubmmoteka IIOK 10 kiacc
KHHETHYECKOHN Teoprn https://lesson.edu.ru/903/10

3.2 TepmoamHaMuKa. 5 bubmmoreka I{OK 10 kirace
TemoBble MaIlIUHbI https://lesson.edu.ru/903/10

33 iﬁiﬁiﬁ?&gggzgﬁim 2 buonmoreka IJOK 10 knacc
HepexoB! https://lesson.edu.ru/903/10

HWroro mo paznemy 7

Paznen 4.9JIEKTPOANHAMUKA
4.1 DnekTpuyecKoe noie ‘ 3 Bu6mmorexa LHOK 10 kacc
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https://lesson.edu.ru/903/10

OIIBIT BEACHUA KOHCTPYKTUBHOI'O AMUAJIOTA; I’pyHHOBOﬁ

Bu6anoreka [JOK 10 kmacc ~ PaboThI Mtk paboThI B 1apax, KOTOPbIE y4aT KOMaHIHOH
4.2 TTocTOSHHBIN BHCKTpI/ILICCKI/Iﬁ https://lesson.edu.ru/903/10 pa60Te ¥ B3aHMO/ICHCTBHIO € APYTUMH ICTbMU;
ToK. TOKH B pa3nmu4HBIX cpenax 6 Bubmuorexa LIOK 10 kiacc ~ BKJIIOHYCHNC B ypOK HTPOBBIX MPOLCAYP, KOTOPEIC
https://lesson.edu.ru/903/10 IIOMOTarT HOI[JICp)\I’(aTI) MOTHUBaAIUIO O6y‘-IaIOIHI/IXC$I K
MTOJTYYEHHIO 3HAHWH, HATAXXMBAHHIO TIO3UTHBHBIX
MEXIIMYHOCTHBIX OTHOIIIEHUH B KJIacce, IIOMOTal0T
YCTaHOBJICHUIO OOpOKeIaTeIbHOM aTMOchepbl BO BpeMst
YpOKa;
HUroro mo paznemy 9
bubmnorexa IJOK 10 kmacc
O0600I1IeHIE 1 HTOTOBOE ITOBTOPEHHE 3 https://lesson.edu.ru/903/10

OBIIEE KOJIMYECTBO HACOB
1O ITPOI'PAMME

34
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MNNOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Tema ypoxa DJleKTpOHHBbIE HH(POBLIE 00pa3oBaTelbHbIE
pecypcbl
Beer [pakTn
yeckue
0
padoThI
1. BBoaHBI ypoK. 1 Bubnuorexa LIOK 10 knacc
https://lesson.edu.ru/903/10
2.Pemienue 3a1a4 Ha paBHOMEPHOE 1 Bbubmuoreka LIOK 10 kimacc
JBIKEHHE U CPETHIOI0 CKOPOCTh https://lesson.edu.ru/903/10
JIBIDKEHUS
3. Pemienue 3a1a4 Ha paBHOYCKOPEHHOE 1 bubnuorexa L{TOK 10 kmacc
JIBU>KCHYE. https://lesson.edu.ru/903/10
4.Pemenue rpaduueckux 3agad Ha 1 Bbubnuorexa LIOK 10 kiacc
pPaBHOMEPHOE U PaBHOYCKOPCHHOE https://lesson.edu.ru/903/10
JIBHDKCHHE.
5 Ipaktuueckas pabora «M3yueHue Bubmuorexa 1OK 10 knacc
IBYDKCHUS TEIA, 1 1 https://lesson.edu.ru/903/10
OpOIICHHOT'O TOPU30HTAIILHOY
6. Pemenne 3amay Ha 3akoHbI HeroTOHA. 1 bubmuoreka LIOK 10 kimacc
https://lesson.edu.ru/903/10
7. Pemenue 3ama4 Ha 3akoHbI HproTOHA. 1 bubmunoreka I{OK 10 kmacc
https://lesson.edu.ru/903/10
8. Pemrenue 3aga4 Ha pacueT CHIIBI 1 Bbubnuorexa LIOK 10 kiacc
TSKECTHU Y BECa Tella https://lesson.edu.ru/903/10
9. Pelienue 3a1a4 Ha JBUKEHUE TIO]T 1 bubmmoteka [HOK 10 kmacc
IEUCTBUEM CWJIBI TSYKECTH https://lesson.edu.ru/903/10
10. YcnoBust paBHOBECHSI TBEPIOTO Tela 1 bubmoreka [IOK 10 kiacc
TpakTideckas paGota 1 https://lesson.edu.ru/903/10
11. Pemenne 3a1a4 1o THAPOCTATHKE. 1
12. Pemenue 3a1a4 Ha MPUMEHEHHE 3aKOHA 1 Bubmuorexa IIOK 10 knacc
COXPaHCHHUS UMITYJIbCA. https://lesson.edu.ru/903/10
13. Pemrenue 3a1a4 Ha peakTUBHOE 1 Bubmuorexa LIOK 10 knacc
JBYDKEHUE. https://lesson.edu.ru/903/10
14. Pemenue 3aa4 Ha pacyeT 1 Bubmuorexa LIOK 10 kiacc
MEXaHHUYECKOH paboThI. https://lesson.edu.ru/903/10
15. Pemenue 3a1a4 Ha MPUMEHEHHE 3aKOHA 1 bubmmoreka [OK 10 kmacc
COXPaHEHHUs SHEPTUH. https://lesson.edu.ru/903/10
16. Perienue 3a1a4 Ha OCHOBHOE 1 Bbubmuorexa [OK 10 kmacc
ypaBaeHre MKT https://lesson.edu.ru/903/10
17. Pemenue 3a7a4 Ha ypaBHEHUE 1 bubmmotexa [IOK 10 kiacc
COCTOSIHUS UCAIILHOTO Ta3a. https://lesson.edu.ru/903/10
18. Perienue 3a1a4 Ha ra30BbIE 3aKOHEI. 1 Bbu6nuoreka [IOK 10 knacc
https://lesson.edu.ru/903/10
19. Pemienne 3aa4y Ha MPUMEHEHHUE TTIEPBOTO 1 bubnuorexa IIOK 10 xiacc
3aKOHA TEPMOIMHAMHUKH https://lesson.edu.ru/903/10
20. Pemrenue 3aga4u Ha Haxoxaeuue KIT 1
| TEIUIOBOI MAIINHBI.
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21. Pemenue 3a1a4 Ha ypaBHEHHE
TEIUIOBOro OasiaHca

bubmuoreka I{OK 10 kmacc
https://lesson.edu.ru/903/10

22. PerieHue 3a/1a4 Ha pacueT BIAXKHOCTH
BO3/yXa.

23. Pemenue 3aaa4 Ha 3akoH KynoHa

24. Perienue 3a/1a4 Ha HAX0XKIEHUE
HaNPSOKEHHOCTH M TOTEHITHATIA
AIEKTPOCTATHICCKOTO TTOJIS.

bubmuoreka IJOK 10 kmacc
https://lesson.edu.ru/903/10

25. Pemrenue 3amay 1mo TeMe bubmmoreka I{OK 10 kmace
«KonmeHcaTops». https://lesson.edu.ru/903/10
26. Pemenue 3a1a4 Ha paboTy ¥ MOIIHOCTh Bubmuorexa 1OK 10 kiacc
ANEKTPUYECKOTO TOKA. https://lesson.edu.ru/903/10
27. PenieHue 3a1a4 Ha pacyer bubmuoTteka [{OK 10 knacc

COIMIPOTUBJICHHA.

https://lesson.edu.ru/903/10

28. IlpakTnyeckas pabota 1o Teme
«ITocTOSTHHBIN TOK»

29. PenieHue 3a1a4 Ha pacyet bubmuoteka I{TOK 10 kmacc
DIIEKTPUIECKUX IIETIEH. https://lesson.edu.ru/903/10
30. Pemtenue 3agau Ha 3axoH Oma Jurst Bu6nuoreka I1OK 10 knacc
MTOJIHOM 1ENH. https://lesson.edu.ru/903/10
31.Pemenue 3a1a4 « DIEKTPUIECKUMA Bu6nmoreka I1OK 10 knacc
TOK B 3JICKTPOJIUTAX) https://lesson.edu.ru/903/10
32. UTtoroBoe moBTOpeHUE Bubmuorexa [OK 10 knacc

https://lesson.edu.ru/903/10
33. HroroBoe NoBTOpPEeHUE bubmuoteka [{OK 10 knacc

https://lesson.edu.ru/903/10
34. MiToroBoe MOBTOPEHHE bubmmoreka [{OK 10 kmace

https://lesson.edu.ru/903/10

OBLIEE KOJIMYECTBO YACOB I10
I[MPOI'PAMME
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YYEBHO-METO/JINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA
OBSIBATEJIBHBIE YUYEBHBIE MATEPHUAJIBI J1J151 YYEHUKA
» dusuka, 10 xknace/ Mskumes I'.5., byxosnes b.b., Corckuit H.H. nox pemxakiueit
[TapdentbeBoit H.A., Akimmoneproe o0miectBo «M3mgatenbctBo «IIpocBemnieHues

» ®usuka, 11 xrace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit

[TapdentbeBoit H.A., Akimmoneproe o0miectBo «M3natensctBo «IIpocBemnienuey

METOANYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
I'pomieBa O.U. "®uszuka. Ixcnpecc-aguardoctuka 10kmace" M.YO "Dk3amen"

I'pomueBa O.U. "®uzuka Jxcnpecc-auarnoctrka 11 kmace" M., "Ox3amen"

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
OUIIU TKpbITHIN OaHK 3a1aHUN

Bbu6nroreka [JOK
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