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1. MHNOACHUTEJBHASA 3AIINCKA

AnanTtupoBaHHas paboyasi mporpamma o yaeoHomy npenmery «DPusuka» (0a30BbIit
ypoBeHb) (mpenmeTHast o0jacTh «EcTecTBEHHO-HAy4dHBIE MPEAMETH») pa3paboTaHa Ha
ocHoBanuu TpedoBanniit ®I'OC COO, ®OIT COO u ®I'OC CIIO, B TOM UK€ JOKATbHBIX
aKTOB KOJUJIeIKa sl peanu3anuu oOpasoBarenbHOM mporpammbl 35.02.12 Canmoso-
MapKoBO€ U JaHAMAa(THOE CTPOUTEIBCTBO, BKIIOYACT TMOSICHUTEIBHYIO 3aIUCKY,
coJiepkaHue oOyueHUs, TUIaHUPYEMbIE pe3yNbTaThl OCBOSHHUS MPOTrpaMMbl MO (DU3HKE,
TEMaTUYeCKOe TIUIAaHMPOBAaHWE, YCJIOBHS  peaju3allud  aJanTHPOBAHHOM  pabouei
IPOrPaMMBI.

B pazgenax amanTupoBaHHOW paboueld MPOTpaMMbl  BBIJCICHO  KYPCUBOM
npodeccoHaIbHO OPUEHTHUPOBAHHOE COJEp)KaHHME TMpeAIMETa, HalpaBlIeHHOE Ha
MHTErPALMIO
C coiepaHueM o01enpodeccnoHaIbHBIX AUCIUILINH U PO()ECCHOHATBHBIX MOy IEH.

CopnepxaHue nporpaMMsl 1o (pu3MKe HampaBiIeHO Ha GOPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpa 0Oy4aronIuxcs Mpu 00y4eHur UxX (pU3MKe Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-AESATENbHOCTHOrO moxaxoAa. IIporpaMma 1o ¢u3MKe Y4YHUTHIBAET
HE0OXOAMMOCTh pealli3allii MEKIIPEAMETHBIX CBSI3el (PU3HKU C €CTECTBEHHO- HAYYHBIMH
y4eOHbIMU TIpeIMeTaMHu. B Hell ompeaenstoTcsi OCHOBHBIE LENM HU3y4deHUs (PU3UMKH Ha
YpPOBHE cCpeaHero oOmiero oOpa3oBaHMs, IUIAHUPYEMbIE pe3yJbTaTbl OCBOEHHUSA Kypca
(bU3UKKU: TMYHOCTHBIC, METAPEAMETHBIE, MPEIMETHBIE (Ha 0a30BOM YPOBHE).

dusuka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPUPOJIbl, BHOCUT CYILECTBEHHBIN
BKJIaJ] B CUCTEeMy 3HaHMM 00  okpyxawoomem  mupe. Kypc ¢uzuku —
CUCTEMOOOpa3ylolMid Uil €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, IOCKOJIbKY
¢u3nuyeckue 3aKOHBI JieKAT B OCHOBE IMPOLIECCOB U SIBJICHUH, HM3y4aeMbIX XUMHEH,
Oouonoruei, ¢uzmdeckol reorpadueid u actpoHomuei. lcnonb3oBaHME W aKTUBHOE
IpUMEHEeHHEe (U3NYECKUX 3HAHUM ONpeAesseT XapakTep W pa3BUTHE Pa3HOOOpa3HbIX
TEXHOJOrMil B cepe SHEepPreTuKu, TPAHCIOpPTa, OCBOGHMSI  KOCMOCA,  IMOJTY4YECHHS
HOBBIX  MaTepHaJIOB C 3aJaHHBIMU CBOMCTBaMHM M Apyrux. M3yueHue (QU3MKU BHOCUT
OCHOBHOM BKJIAJ B (dbopmupoBaHue €CTECTBEHHO-HAYYHOMN KApTHUHBI MHpa
oOyuvaronuxcsi, B (POpMUPOBAHUE YMEHUU MPUMEHATH HAYYHBIM METOJ MO3HAHUS IPHU
BBINIOJIHEHUH UMM Y4€OHBIX HCCIIEIOBAaHUMN.

B ocHOByY kypca pu3uku 1uisi ypOBHSI CPEAHETO OOIIEro 00pa3oBaHus MOJOXKEH Psijl
uJel, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBJISETCA JIOTUYECKU
3aBepUICHHBIM, OH COJAEPXKUT MaTepuan U3 BCeX pas3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M COBPEMEHHOMN (DH3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepuas Kypca (Gpu3uku oObeauHEH
BOKpYT ¢u3nueckux Teopuid. Bexynmum B kypce sBisercst GOpMUPOBAHKE TIPEICTABICHUN
O CTPYKTYPHBIX YPOBHSIX MaT€puH, BEECTBE U MOJIE.

Hoes  ecymanumapuzayuu. EE€ peanuzanus NOpeaIioNaraeT  HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKOl HAYKH, OCMBICICHHE CBSI3U Pa3BUTHUS (QUBHKHU C
pa3BuTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUYECKMMH, HPABCTBEHHBIMU WU
HKOJOTUYECKUMHU MPOOJIEMaAMHU.



Hoes npuknaownoii nanpaenennocmu. Kypc ¢GuU3uku mpeanojaraeT 3HaAKOMCTBO C
IIUPOKUM KPYTrOM TEXHHYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUIN M3YYEHHBIX TEOpUU U
3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsl IOCPEICTBOM BBEJICHUS JIEMEHTOB COJIEpKaHus,
MOCBSIIEHHBIX HKOJIOTUYECKUM TPoOJIeMaM  COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJOTHH, a Takke OOCYXICHHs MNpoOJeM palruOHAIBLHOTO
MIPUPOAONOIB30BAHMS U IKOJOTUYECKON O€301aCHOCTH.

CTepXHEBBIMH dJIEeMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl ABIAIOTCS  (u3uueckue Teopur (hopMHUpOBaHHE MPEICTABICHUA O
CTPYKType TOCTpOeHHusi (U3MYECKOM Teopuu, poiu (PyHAAMEHTAIbHBIX 3aKOHOB U
IOPUHLUIIOB B COBPEMEHHBIX NPEJACTaBICHUAX O NPUPOJE, IPAHULAX HPUMEHHUMOCTH
TEOpUH, 17151 ONMCAHUS €ECTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJIX0/] B Kypce (PM3HUKH peanu3yeTcs Mpexie BCero 3a
CUu€T OpraHu3alUu SKCIEPUMEHTAIbHOM JesITeNbHOCTH oOydarommxcs. s Ga3oBoro
YPOBHS Kypca (U3UKH — 3TO HCIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IPOTrpaMMe 10 (PU3UKE 0ObETUHEHBI B
OOLIMI CHOMCOK NMPAaKTHUECKUX paboT. Belaenenue B ykazaHHOM IepeyHe Ja00paTOpPHBIX
paboT, TPOBOAMMBIX JJIsi KOHTPOJS W OLEHKH, OCYIIECTBISETCS YyYaCTHUKAMU
00pa3oBaTEIBLHOIO Mpollecca MCXOJd M3 OCOOCHHOCTEH IIJIAHUPOBAHUS U OCHAICHUS
kaOunera Qusuku. Ilpu 3TOM oOOecneunBaeTcsi OBIAJECHHE OOYYAIOIIMMHCS YMEHUSMU
MIPOBOANTH KOCBEHHBIC H3MEPEHHUS, UCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH H
MIOCTaHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonpiioe BHUMaHKUE yAETSETCS PEUICHUIO PacYETHBIX U KaueCTBEHHBIX 3adad. [lpu
ATOM JUIsl pacU€THBIX 3aJ1a4 MPUOPUTETOM SIBIISIFOTCA 3a/1a4M C SIBHO 3a/1aHHOM QU3ndecKkon
MOJIEIbIO, TO3BOJISIOUINE MPUMEHSITh HU3YUYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pa3ienia Kypca, TaK M HUHTErpUpys 3HaHMS U3 pa3HbIX pa3aenoB. s
KaueCTBEHHBIX 3a/lad IMPUOPUTETOM SIBISIFOTCS 3a/JaHusi Ha OOBSCHEHUE TPOTEKAHMS
bu3MYecKuX SBJICHUM U TIPOLIECCOB B OKPYXKAIOIIEH IKWU3HH, TpeOyromue BbIOOpa
¢bu3nyecKoil MoJeNu AJig CUTYalluu TPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

OCHOBHBIMM LIENISIMA  M3Y4YeHUS (U3MKH B 00IIEeM 0Opa30BaHUM SBIISIFOTCA:
dbopMHpOBaHNE HHTEPECA U CTPEMIICHHS 00YJaIOIIUXCS K HAYYHOMY H3y4eHHUIO
MPUPOJIBI, PA3BUTHE UX WHTEIIEKTYaIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH;
pa3BUTHE TIPEACTABICHWH O HAy4YHOM METOAEC TMO3HaHUsA U  (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHUSM;

(dbopMHpOBaHNE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3yiabTaTa HM3yuyeHUs OCHOB CTPOCHUS
MaTepuu U PyHJAaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHHE YMEHHH OOBSICHATH SBJICHUS C MCIOJIb30BaHUEM (M3MUYECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupOBaHUE TPEACTABICHUN O POaM (U3MKH NS Pa3BUTHUS APYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTmxeHne 3TUX 1ened  oOecreyuBaeTcsl pEIIeHWeM CISAYIOUMX —3ajad B
npoluecce U3yyeHus Kypca GU3NKH Ha YPOBHE CPETHETO 00111ero 00pa3oBaHus:



OpuOOpeTeHre CHUCTEMbl 3HAHUKA 00 OOlUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsIX, BKJIIOYAs MEXAaHHUKY, MOJICKYJSAPHYIO (DU3UKY, DJIEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKY;

(dbopMHUpOBaHNE YMEHUI MPUMEHATh TEOPETUYECKHUE 3HAHUS JJIsl OOBSICHEHUST (PU3UUYECKHUX
SABJICHUW B TPUPOJIE W IS MPUHATUS NPAKTUYECKUX PEUICHUN B MMOBCEIHEBHOMN
KU3HU;

OCBOEHHUE CIIOCOOOB PEIICHUS PA3NIUYHBIX 33/1a4 C SIBHO 3a/IaHHOM (DU3HMUECKON MOJEINbIO,
3a]1a4, O/Ipa3yMeBalOIINX CAMOCTOATEIbHOE co3/1aHne (GU3NYECKON MOJAENH, aJJeKBaTHOM
YCIIOBHSIM 33a4H;

MOHUMaHue (PU3NYECKUX OCHOB WM TPHHIIUIOB JEHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIy;

OBJIAJICHUE METOJIaMU CaMOCTOATEIbHOTO IUIAHUPOBAHUS M TPOBEACHUS (DUINUECKUX
HKCIIEPUMEHTOB, aHAJIM3a U MHTEpNpeTanuu UHGOPMAIUK, ONPEEICHHUs TOCTOBEPHOCTH
MIOJTYYEHHOTO pEe3yJIbTaTa;

CO3[IJaHHE YCJIOBUH M1 Pa3BUTHUA YMEHUM MPOEKTHO-HCCIEIOBATEIbCKONW, TBOPUYECKOMN
NEATEIIBHOCTH.

Ilennocmmuoie opuenmupbol 6 00yueHuU yueoOHoMy npeomemy
«Du3uka» o0yuarwWuUxca ¢ HaApYWeHUAMU c1yxa

Vuebnaa oucyuniuna «@uszuka», 6 0CHOBE KOMOPOU JedCum HAy4YHoe 3HAHUEe O
Hauboee 00WUX 3aKOHAX NPUPOObL, USPAE 8ANCHYIO POTb 8 TUYHOCIMHOM U KOSHUMUBHOM
paseumuu  00y4alowuxcs ¢ HaApyweHusMu Ccayxd, HO3807d1 QOopMUposams Cucmemy
3HaHUll 06 OKpYIHCAlOWeM Mupe, HayyHoe MUpo8o33peHue.

B npoyecce ypokoe guzuku obyuarowuecs ¢ HApyuleHUsMU CryXa 3HAKOMAMCS C
PA3HOOOPA3HBIMU  NOHAMUAMU, AGIECHUAMU, YYAMCA 6eCmuU HAOI00EeHUs, NPO8OOUMb
IKCNEPUMEHNbL, 8bLOBUSAMb U NPOBEPSAMb 2UNOME3bl, ONEPUPY NPU IMOM MEMAMUYECKOU
U MEePMUHOTIO2UYECKOU TeKCUKOU, a MaKice 0PopMssa pe3yibmamul c8oell 0esmeilbHOCmu
8 6ude 6bI80008. Mo cooelicmeyem paszsumuI0 UHMENLIEKMYalbHblX CHOCOOHOCmel,
C/I08ECHOUL peyu, obecnedusaem npouHy0 OCHO8Y OJisl YCNeUlH020 0CB0EHUS NPOSPAMMHOZO
mamepuana no opy2um y4eoHviM OUCYUNTIUHAM, 8KIIOUAS OUOJIO2UIO, XUMUIO, 2e02paghuto u
op.

Llennocmnoe 3nauenue yueonozo kypca «Dusuxa» 3axnoyaemcsi 6 mom, ymo OH
cooeticmgyem B00PYHCEHUIO 00YUAIOUUXCA C HAPYULEHUAMU CYXA HAYYHLIM MemoooM
NO3HAHUS, 6 COOMBEMCMBUU C KOMOPbIM NPOUCXOOUM NpuodpemeHue 00beKMUBHBIX
3Hanuti 06 oKpyscarouem mupe (henomenax, s61eHusx, 3aKOHOMEPHOCHAX, 83AUMOCEA3SX
u m.n.), a maxoice 081adeHue COYUAIbHbIMU KOMNEMEeHYUSMU.

Memoouueckue nooxoowt peanuzayuu yueonozo npeomema « Ouzuka» 011

odyuarowuxcsa ¢ HapyuwieHuem cayxa

H3zyuenue ¢uzuku cnocobHo enecmu pewlarowul  6K1A0 8 GopmuposaHue
eCmecmeeHHO-HAYYHOU —~ SPAMOMHOCMU — 00YYarOWUXCcsi € HAPYUWeHUAMU  CIyXd.
Oonospemenno ¢ smum OauHbll Kypc obnadaem KOPpPeKYUOHHO-pa3eusaowen u
gocnumamenbHoU HanpPaeIeHHOCMbIO.

B coomeemcmeuu co cneyuguxoii 006pazoeamenbHO-KOPPEKYUOHHOU pabomul,
peanuzyemol ¢ y4émom Xapaxkmepa NepeudHO20 HAapYuleHus U e20 HOoCAe0Cmeull npu
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namonocuu  Ciyxa, 6 Xxooe YpoKo8 QuauKu NpedyCMampusaemcs UCNOIb308aAHUe
8ePOANILHLIX UHCIMPYKYUL, NOCMAHOBKA CILOBECHBIX 3a0ay, NOOYICOeHUe 00VUAIOUWUXCS K
PACCYAHCOCHUAM — BCIYX, KOMMEHMUPOBAHUIO  BbINOJHAEMbIX Oelcmseutl (6 m.4. no
pe3yibmamam  ONnvlmos, IKCnepumenmos, Haobarodenuti). Ilpenodasamens 0o.1dicen
co30a8ame  YClo8Usl, NPU KOMOPBIX ) 00Y4aArOWUXC C HaApyweHuamu ciyxa 0yoem
B03HUKAMb NOMPEOHOCMb 8 PeueBoM 0OWEeHUU 8 C853U C NIAHUPOBAHUEM 1ADOPAMOPHBIX
IKCNEPUMEHMO8, NpPOBepKoU Oelcmeuss psaoa @Qu3uYecKux 3aKOHO8 HA NpaKmuke,
ycmanosnenuem (pakmos 8 xooe GblUUCIeHUll U HAOM00eHull u 0p. — O0Jis1 NOJAYYeHUs U
nepeoauu uH@opmayuu.

bnazooapss  ucnonvzosanuro  Ha  ypoxax — @u3uKu  pazHOOOPA3HLIX  BUO08
0esimeNbHOCIU U OP2AHUSAYUOHHBIX POPM pabomvl cO30at0mcs YCiosust OJisk 60CNUMAHUS
Y 00y4arowuxcs ¢ HapyweHusMu Ciyxa yeieycmpemieéHHoCmu, 80U, HACMOUYUBOCmU,
OCO3HAHHOU NOMPEOHOCU 00800UMb HaAYamoe 0el0 00 KOHYA. Bvlnoauss me uiu uHvie
3a0anus, obyyaowuecs 0CO3HAM, YMmo HedpedcHoe OmHoOuleHue K pabome, OMCymcmaue
COCPEOOMOYEHHOCU He MOAbKO NPUBOOUM K NOJYUEHUIO HeOObeKMUBHBIX OAHHLIX, HO U
Modicem Oblmb ONACHBLIM OJis1 300P08bsL U HCU3HU Yenosekd. Ocyuecmensis 0essmeibHOCb 8
epynne, 8 NOOSPYNNAx, napax, oodyyaowuecs ¢ HAPYWEHUAMU CIYXA O0CBAUBAIOM
COYUANbHO Npuemiiemble MOOelu HNOBeOeHUs, Yuamcs OeCKOH@OAUKMHbIM Cnocobam
peutenus NpoOIeMHbIX CUmMyayuill, CHOPHBLIX BONPOCO8, NPUHAMUIO UHO20 MHEHUs,
VBAJNCEHUIO K MOUKe 3PeHUsL OPY2020 HeNlOBeKd.

Ocsoenue  npocpammHo2o  mamepuara  no  usuke  OCYWeCmensiemcs
npeuMyujecmeeHHo 8 Xxo0e ypoKo8 noo pyKOB8OOCMBOM NPenooasameis.

Yuebnuiii npeomem « Quzukay cmpoumcs Ha 0CHOBe KOMNIEKCA NPUHYUNOS.

B noeuxe npunyuna nayunocmu 8 xooe o6pazo8ameibHO-KOPPEeKYUOHHO20 npoyecca
npeoycmMampueaemcs 6vl00p U NpeovssleHue Mamepuala 8 COOMBEmCMEUU C
docmudiceHusaMu  cospemennoll  Hayku. Ilpedvsasnsemviii mamepuan 0o.dicen Obimb
00CMOBEPHLIM, PACHONA2AMb NOONUHHBIM HAYYHBIM OOBACHEHUEeM. Npenooasameio
credyem obecneuums «MpaHcopmayuroy OOHAYUHLIX NPEOCMABIEHUN 00YHUaAOWUXCs C
HapyuwleHussMU ClyxXa 6 HAayuHvle npedcmasieHus. B xoppexyuonno-obpazosamenbHoMm
npoyecce He OONYCKAEMCs 8YabeaPU3ayusi, 4pe3mepHas YNpouweHHOCMb MAmepuala co
CCHLIKOU HA 0COOEHHOCMU 00y4arouuxcs, 00yCloGleHHble XAPAKmMepoMm UxX NnepeutHo2o
HapyweHus u e20 noCie0Cmeull 8 gude HenoIHOYEeHHOCMU CLO0BECHOU peyll, He0opPa38Umusl
MbLCAUMENbHOU 0estmenlbHOCmU U Op.

B coomeemcmeuu ¢ npuHyunom NOAUMEXHUIMA ~ mpedyemcs  3HAKOMUMb
00OVHAIOWUXCSL €  OCHOBHBIMU HANPAGICHUAMU HAYYHO-MEXHUYECKo20 npozpeccd, ¢
QusuyeckuMu OCHOBAMU DYHKYUOHUPOBAHUS MEXHUYECKUX YCMPOUCME NAPAIebHO C
paseumuem  meopyeckux cnocoonocmeu. TexHuueckue ceedeHus, ¢ KOMOPbIMU
3HaKoMAmcs obyuaruwuecs 6 npoyecce YpoKo8, Cledyem Op2aHUYecKU CEA3bl8aAmb C
COO0epICanuemMm NPocPamMMHO20 Mamepuana, yeayoisas, KOHKpemusupys e2o, He OO0NYCKasl
npu SMOM HApYWeHUs cucmemsvl U Jo2UKU yuyebHoeo Kypca. Peanuzayus npunyuna
NOIUMEXHUIMA  npedycmampusaem Cc80000HOe 6lddeHue Nnedazo2omM  C8e0eHUsMU
OMHOCUMENILHO COBPEMEHHBIX O00CMUMNCeHUll Hayku u mexuuxu. Iledacoe oondicen He
MONBKO U31a2amsb OmOenNbHble npumepvl U axkmsl 051 OeMOHCMPAYUU NPUMEHEHUs]



Qu3uLecKux 3aKoHo8, HO U OpMUPOBAMb Y 00YUAIOWUXCA C HAPYUWEHUAMU CIyXd
3A6ePUIEHHYIO CUCMEMY NOJUMEXHUYEeCKUX 3HAHUL, CNOCOOHOCMeEl, HABLIKOG.

B coomeemcmeuu ¢  NPpUHYUNOM  HACTAOHOCMU  NPedyCMAmMpPUsaAencs
npedocmasienue 00yYAOWUMC C  HAPYWEHUAMU CIYXA B803MONCHOCMU HAOI00amy
uzyyaemvle Agnenus. /lemoncmpayus npenooasamenem peanbHo20 QU3UUECKO20 AGeHUs.
aubo npoyecca, NpuU HAIUYUU AKOU BO3MONCHOCMU, A81Aemcs 0043amelbHOLL.
DKcnepumenmanbHas 0esamenlbHOCMb Ha YPOKax Qu3uKu OOJICHA 8bICIMYNAMb 8 KAYecmae
OCHOBbL NO3HAHUSA U KpUmMepusi UCMUHbL, CNocoda eé yCcmaHosieHus: 00y4arouyuMucs.

C yuémom npuHyuna GoCNUMbIEAIOWEl HANPABIEHHOCU 00pPA308aMeNbHO-
KOPPEKYUOHHO20 Npoyecca y4eOuvllti Mamepuan Kypca Qu3uku 00JIHCeH UCNONb308aMbCs
Ol pacuwupeHusi — Kpyeo3opa, — pazeumus — KYIbMypbl — YMCMBEHHO20  mpyod,
COBEPUIEHCTNBOBAHUSL HABLIKOG PAYUOHAILHOU OpeanHu3ayuu pabomaol u op.

Tpunyun unousudyanvbnoeo nooxooda K oOVHAIOUWUMCS 8 VCIOBUSX KOJIEKMUBHO20
obyuenus @usuxke npedycmampusaem Y4ém mo2o, YMO YMCMEeHHble, peuesbie,
KOMNEHCAMOPHBLE B03MONCHOCU 00YYAIOWUXCS C HAPYUEHUSAMU CTYXA Pa3iudisl. B omoil
C6853U 8 X00e 00paA308amMelbHO-KOPPEKYUOHHOU pabombl mpedyemcs UHOUBUOYATUZAYUSL
3a0aHUll NO KOIUYECMBY U COOePIUCAHUIO, NPedyCMAMPUBAIOMCIL PA3TUYHbLE MePbl NOMOUU
PA3HLIM 00Y4AIOUWUMCHL.

Ilpunyun onopwvi 6 obyuenuu guszuke Ha 300posvle CUlbl 00yUaOWe20cs mpebyem
KOPPEKYUOHHOU  HAanpasieHHocmu  obpazosameibHo2o npoyecca. QOobyuarowuecs ¢
HapyweHUaAMU CIIyXd 081a0e8aiom 3HAHUAMU O QU3UUECKUX SGTIeHUSX, 3AKOHAX, O MEeMOoOax
HAY4HO20 NO3HAHUSL NPUPOObL U Op., A MAKICEe NPeOCMABIeHUAMU O PUULECKOU KapmuHe
MUpa  NpeuUMyWecmeeHHo NOCPeoCmE8OM  CIYXO3PUMENbHO20 GOCHPpUAMUSL  Y4eOHO20
mamepuana. Ilpu smom mpebyemcsi akmusHoe npusieyeHue COXPaHHbIX AHANU3AMOPO8,
noOKpenjieHue U pacuiupeHue Noxyyaemvlx 3HaHul  01a200apsi  NPAKMuU4eckoll
O0esAmenbHOCmY, 8 X00e KOMOpPOU OCYWeCmeIsiemcs 4y8CmEeHHoe, 08u2amesbHoe,
ocsazamenvroe eocnpuamue 00beKmos U AeieHull. 3a cuém couemauus pasIuUYHbIX
AHAU3AMOPO8 8 COZHAHUU 00YYAIOWUXCA C HAPYWEHUSAMU CTIyXa cO30atomcs boiee scHble
U NpouHble 0OPA3bl OCEAUBAEMBIX NOHAMULL.

Ipunyun OesamenvHOCMHO20 NOOX00A OmMpaAddcAem OCHOBHYIO HANPABGLEHHOCHb
COBPEMEHHOU cucmemMbl 00paA308aHUs 0OYUAIOWE20Cs ¢ HAPYUEHHBIM CIYXOM, 8 KOMOpOou
0esIMeNbHOCb  PACCMAMPUBAEMC KAK Npoyecc QopMupo8anus 3HAHUU, YMeHUll U
HABBIKOB U KAK YClo8uUe, obecneuusaroujee KoppeKkyuoHHo-pa3euearouyo HanpaeieHHoCms
obpazosamenvrnoco npoyecca. Ocoboe mecmo 8 peanuzayuu OAHHO2O NPUHYUNA
0MBOOUMCSL NPEOMEMHO-NPAKMUYECKOU 0esIMebHOCMU, KOMOPAsi pAcCCMAmMpudaemcs Kax
cpedcmeo Koppekyuu U KOMHEHCAyuu 6cex CMOPOH NCUXUKU 00yHanue2ocs ¢
HapyweHuaMuy cyxa — 6 COOM8emcmauy ¢ NCUX0J02U4ecKou meopuetl 0 0esameibHOCMHOL
O0emepMUHAYUYU NCUXUKU.

Ipunyun eouncmea odyuenuss gusuke ¢ pazgumuem CIOBECHOU peuu U Hepeyesblx
ACUXUYECKUX  Npoyeccos  00VCN0GNeH  CMPYKMYpou  HApYuleHus,  0CcoOblLMU
obpazosamenvHubiMu nompebHocmaAmMYU odoyuarowuxcia. B coomeemcemeuu ¢ smum 6 xooe
VPOKO8 mpebyemcs yoeniams SHUMauue pabome HAO MepMUHONO2Ueli Y4ebHo20 Kypcd,
pacwupsms  3anac mooenel U BaApUAHMOS8 BbICKA3bIBAHUL, COOepPAHCAHUE KOMOPLIX
Kacaemcs pasiudHuix Quauiueckux o0vbekmos, saeienut, 3axonos. OsnadeHue Clo8ecHOll
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peuvio 8 Xxo0e YpoKo8 (pusuKu A618emcs  YCIo8UeM YCHEeWH020 U3VHeHUs SMmou
OUCYUNTIUHBL, A MAKJNHCE OCBOCHUS WIUPOKO20 Kpyead MNOHAMUU, UCHOIb3YEeMbIX 8
NOBCEOHEBHOU HCUSHEHHOU NPAKIUKE.

B npoyecce ypoxos ¢pusuxu mpedyemcs obecneuusamo pazgumue y 00y4arouuxcs ¢
HapyweHuamMy  CIyxXa  HepeuesbiX  NCUXUYeCKUX  npoyeccos. B uacmuocmu,
npeodycmMampueaemcs: pPyKo8OOCHE0 GHUMAHUEM 00y4alowWuxcs depe3 Op2aHu3ayuro
HabMOOeHUll 8 C84a3U ¢ NpogedeHueM J1aboOPaAmMoOPHLIX IKCHEPUMEHMO8 U OpeaHuzayuell
UHBIX 8UO08 OesIMENIbHOCMU, NPEObABNEeHUEM OOCHYNHbIX N0 CIMPYKMYpPe U COOEPHCAHUIO
Cll0B8eCHbIX  UHCmMpYKyuu.  Tpenuposxa  namamu  obecneuugaemcsi NOCPeoOCmMEoM
COCMABIIEHUsL CXeM, AHAIU3A COOePHCaHUus Mmadauy, NPou38e0eHuUs: GbIYUCIEHUU U M.H.
Pazsumue mvlunenus u eeo onepayuii obecneyugaemcs 3a C4ém YCMAHOBLEHUS
NOCAe008AMENbHOCU  BbINOJIHEHUS MeX UIU UHbIX Oellcmeull, BblisGNeHUsT NPUYUHHO-
cledcmeenHvix cesazell u op. B obpazosamenvHo-Koppekyuonnou pabome ciedyem
coenams AaKyeHm HA pa3eumuu y OOVHAIOWUXCA C HAPYUEHUAMU CIYXd CILOBECHO-
JIO2UHECK020 MblulleHUs, 0e3 Ue20 HeBO3MONCHO HNOTHOYEHHO pAcCylicoams, O0eiamv
861800,  OCYWECMBISIMb  BbLOGUIICEHUE U NPOGepKy eunomes. B oOanuol  ces3u
NPOSPAMMHBIU MAMEPUAT QOIICEH U3LAAMbCS NPENnooasamenem sCHO, NOC1e008ameNbHO,
C BKTIIOYEHUEM CUCEMbL APSYMEHMO8 U NOJIHbIM 0X8AMOM MeMbl.



2. COAEP/KAHUE OBYYEHUA
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUSA

@usnka — Hayka O mpupojne. HayuHble METOIbI MO3HAHUS OKPYXKAIOIIETO MUpa.
Ponb sKkcriepuMeHTa U TEOpUU B MPOIECCE MO3HAHUS MPUPObI. DKCIEPUMEHT B (DU3HUKE.
MonenupoBanue (QU3NYECKUXSBICHUH | npoueccoB. Hayunele  runotessl.

dusnveckre 3aKOHBI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (DU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponb u MecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI MUPA, B
IIPAKTUYECKOMN AEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBBIE U3MEPUTETbHBIE PUOOPHI, KOMIIBIOTEPHBIEC TATUYUKH.
Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe 1BHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOIO ABHKeHUA. Cuctema
orcu€ra. Tpaekropus.

[Tepemenienne, cKopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE
MaTepualbHOW TOYKM, HUX TMPOEKIHH HAa OCH CHUCTEMbl KoopauHaT. CrnoxxkeHue
IIEPEMEILICHUH U CII0)KEHHE CKOPOCTEM.

PaBHOMEepHOE U PaBHOYCKOPEHHOE TMPSMOJIMHEIHOE JBKeHHe. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUsA, IyTH W INEPEMEIICHHUS MaTepUaIbHON
TOYKH OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHUE CBOOOIHOTO MaieHUs.

KpuBonmHeHoOe nBWXKEHHE. [[BH>KEHME MaTepUalbHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAsI CKOpOCTh. Ilepuon u
yactoTa oOpauieHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckue yCTpOWCTBA MU INPAKTUYECKOE NPUMEHEHME: CIIMAOMETP, IBUKECHUE
CHaps10B, LICTIHbIC U PEMEHHBIE IIEPEIaYN.

Jlemoncmpayuu

Mopgens ~ cucremsl  OTCYETA,  MIUIIOCTPALIMS KMHEMAaTUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoOpa3zoBaHue NBHKEHHI C MCHOJb30BAHMEM NPOCTHIX MeXaHW3MOB. llagenue Ten B
BO3/YX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

Ha6mronenue JIBIWKEHUS TeJa, OpOIIEHHOTO oJ,  yriioM K TOPU30HTYH
TOPU30HTAJIBHO.

N3mepenne yckopeHusi cBOOOJHOTO najaeHus. Hampapienrne CKOpOCTH MPU ABMKEHHUH T10
OKPYXHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopnsie pabomol

N3ydenune HepaBHOMEPHOIO IBUKEHUS € LEIIBIO ONPENEIIEHUS] MTHOBEHHON CKOPOCTH.
HccnenoBanne  COOTHOLIEHUS — MEXKIY MyTSMH, MIPOMJICHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE MPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JABHXKCHUU C
HAYAJIbHOM CKOPOCTBIO, PABHOMW HYIJIIO.

N3ydyeHne JBWXKEHHS [IApUKa B BA3KOM KUIKOCTU. 3ydeHue [ABUMKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIILHO.



Tema 2. lunamuxa

[Tpuniun otHocutenbHOCTH ['anmuiies. IlepBoiii 3akoH HeroToHA. MHEpLManbHbIe CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunuun cynepno3unuu cui. Btopoit 3akoH HbroTona st
MaTepUAIBHON TOYKH. Tpernid 3akoH Hbpl0TOHA 1711 MaTepranbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuna Tsoxectu. [lepBas kocmuueckasi ckopocth. Cuna
ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHus (mokos, CKoJibkeHUs, kaueHus). Cuna TpeHus. Cyxoe TpeHHeE.
Cunma TpeHHS CKOJIBKEHHS W cuia TpeHus mokos. Koaddunment tpenus. Cuia
CONIPOTHUBJIEHUS MIPU ABUKECHHUH TEJA B )KUIKOCTH UJIH Ta3e.

[TocTynarenbHoE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpaimieHus. [liedo cumnel. YciioBus paBHOBECHS
TBEPJOIO TEIA.

TexHuueckre yCTpOMCTBA M IIPAKTUYECKOE MPUMEHEHHUE: IOAUIMIIHUKYU, JIBUKCHUE
HMCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUN.

CpaBHeHUE Macc B3aUMOAEHCTBYIOINX Tell. Bropoit 3akoH HeroToHa.

N3mepenne cuit. ClI0KEHHE CHIL

3aBUCUMOCTD CUJIbI YIIPYTOCTH OT JAeOpMaliiH.

HeBecomocTs. Bec tena npu ycKOpeHHOM MoOabEéMe W naaeHur. CpaBHEHUE CHII TPEHHUS
MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBECUS TBEPAOrO Teia. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3yuenue aBuxkeHUs1 Opycka 1o HaKJIOHHOU TJIOCKOCTH.

HUccnegoBanne  3aBUCHUMOCTH CHJI YINPYIOCTH, BO3HUKAIOIIMX B IPYKHUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopMaruu.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKonbl COXpPAHEHUA 6 MEXAHUKE

Nmnynbe MatepualibHOM TOYKHU (Tea), CUCTEMbl MaTepUANIBHBIX TOUeK. IMITybe Cuiibl 1
M3MEHEHUE UMITYJIbCA TeNa. 3aKOH COXPAHECHUSI UMITYJIbca. PeakTUBHOE JBHXKEHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHepruss MarepuaibHOW TOYKU. TeopemMa 00 WM3MEHEHUM KHHETHYECKOU
SHEPTHUH.

[TorenumanbHas sHeprus. [loreHmanpHas 3Heprust ynpyro a1e(opMUpoBaHHON MPY>KUHBI.
[ToTenmnuanbpHas 2HEPTHUs TeNa BOIMU3H MOBEPXHOCTU 3EMIIH.

[ToTennuanpHble W HEMOTEHIUANbHBIE CHIBL. CBSI3b paOOTHl HEMOTEHIIMATBHBIX CHUJ C
M3MEHEHHEM MEXAaHWYECKOW SHEPruu CUCTEMbI Tel. 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPIHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOMCTBA M IPAKTUUYECKOE NMPUMEHEHUE: BOJOMET, KONEP, NMPYKUHHBIN
MHUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu
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3aKOH COXpaHEHUS UMITYJIbca. PeakTUBHOE NBUKEHHUE.

[lepexo NOTEeHIIMATLHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3yuenune abCONIOTHO HEYNPYroro yjaapa C IOMOIIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBS3M pabOThl CHIIBI C M3MEHEHHEM MEXaHMYECKOW DJHEpPrUu Tela Ha
MIpUMEPE PACTKEHUS] PE3UHOBOTO JKT'YTa.

Pazgea 3. MoaekyasipHas (pu3uka 1 TEpMOAUHAMUKA

Tema 1. Ocho6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe npwxkenue. duddysus. Xapakrep NBHKEHHUS M B3aUMOJCHCTBUS YaCTHUIL
BelecTBa. MoJienu CTPOEHHUs Ta30B, KUIKOCTEH W TBEPIBIX TeN U OOBICHEHHE CBONCTB
BEILIECTBA HA OCHOBE ATUX Mojelnei. Macca u pa3mepsl MoJieKyJl. KonnuecTBo BellecTna.
[TocrosinHass ABoraapo.

Tennosoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Lenbcus.
Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KMHETUYECKOW TEOpUU
UJeaNbHOro ra3za. AOCONIOTHAs TeMIeparypa Kak Mepa CpeaHell KMHETHYECKOW HIHEpruu
TEIUIOBOrO JBMKEHMs vactul raza. lllkama temmneparyp KensBrnHa. ['a30BbIE 3aKOHBL.
VYpaBuenne MenneneeBa—Kianeiipona. 3akon J[lanpToHa. HM30mponeccsl B HACAUIbHOM
ra3e C TOCTOSHHBIM  KOJHMYECTBOM  BewlecTBa. ['paduueckoe mpencTaBlieHHE
M30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckre ycTporuCcTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMUCKPETHOE CTPOCHHUE BeliecTBa, Qororpaduu MOJEKYI
OPraHUYECKUX COCAUHECHUMU.

OnbiTel 0 MU Py3un KUAKOCTEH U ra30B. Moienb OpOYHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOJIEUCTBUA. Mozenb,
WJUTIOCTPUPYIOLIAs MPUPOAY JABJICHHS T'a3a HA CTEHKHU COCYA.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA HICAIBHOTO Ia3a, U30MPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuwl

OrnpeneneHue Macchl BO3AyXa B KIIACCHOM KOMHAaTe€ Ha OCHOBE H3MEpEHUN o0BEéMa
KOMHATBI, IABJICHUS U TEMIIEPATYyphl BO3yXa B HEMl.

Hccnenoanne 3aBUCMMOCTHA MEXKTY ITapaMETPaMH COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepmoanHamuueckasi cuctemMa. BHYTpeHHsIs SHEpPrusi TepMOIUHAMHYECKON CHUCTEMBI U
criocoObl €€ wu3MeHeHus. KomuwdyecTBO TemnoTel W pabora. BHyTpeHHssT JHeprus
OJIHOATOMHOTO MACAIBHOTO raza. Bubl Tenionepenadu: TEIIOMPOBOJHOCTb, KOHBEKIIUS,
M3JIy4YeHue. YJielbHas  TEIIOEMKOCTh  BemiecTBa. KoimMuecTBO  TEIUIOTHI TP
Teionepeaaye.

[Tonsitue 00 ammabatHOM mporiecce. I[lepBwiii 3akoH TepMoaumHamuku. [IpumMeneHue
MEePBOTO 3aKOHA TEPMOJMHAMUKH K M3orpoiieccaM. ['padudeckas uHTepripeTaus padboThl
rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh Po1IeCCOB B IPUPOJIE.
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TennoBeie MamuHbl. [[pUHIMIBI 1EUCTBUS TETUIOBBIX MaiuH. [IpeoOpa3oBaHus SHEPruu B
TeIUIoBbIX MamuHaX. KoadduimeHt monae3Horo AeHCTBUS TEIIOBOM MamivHbL. [luki
Kappso u ero xo3d@uimeHT TMOJIE3HOr0 JICUCTBUA. OKOJIOTHYECKHE IPOOIEMBI
TETUIO2HEPTETUKH.

TexHuyeckne yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHUE: JBUTATElb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

3meHeHnne BHYTpEHHEH SHEPrHUM Teja IMPU COBEPIICHUU padOTHI: BBUIET TPOOKH U3
OYTBUIKH TIOJ IEUCTBHEM CKATOTO BO3yXa, HarpeBaHue ddupa B JaTyHHOU TPyOKe MyTEéM
TpeHust (BUACOAEMOHCTpAIIH).

N3MeHeHne BHyTpeHHEW SHEpPruu (TemIiiepaTypbl) Teiaa HpH Teruionepenade. OMNBIT 10
auabaTHOMY PACIIMPEHHIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopaenu napoBoii TypOWHBI, IBUTATENS] BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO JIBUTATEJIS.
Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammnsvie cocmoanus eewyecmea. Dazosvie nepexoovl

[lapoobpazoBanue u koHaeHcauus. McnapeHue wu  kumeHue. AOCONIOTHasT U
OTHOCHUTEJIbHAS  BJIQXHOCTh  BO3AayXa. HacklmieHHbI map. VYaenbHas — TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Trépnoe teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOINUS CBOMCTB KPUCTAJIJIOB.
AKunkme xpucrammel. CoBpeMeHHbIE Marepuansl. llnaBneHne w  KpucTaM3anus.
VY nenbHas TemnoTa miasienud. Cyonumanus.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE MNPUMEHEHHUE: TUTPOMETP M ICHUXPOMETD,
KQIOPDUMETP, TEXHOJIOTUM TIOJYYEHHUS] COBPEMEHHBIX MAaTepuajoB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenue npu nonmxeHHoM napieHun. CriocoObl M3MEpEHHs BIAXKHOCTH.

HaOnronenue HarpeBaHus W IUIABJICHHUS KPHUCTAUIMUECKOTO BellecTBa. JlemMoHcTparus
KPUCTAILJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepeHne 0THOCUTENBLHON BIIAXKHOCTH BO3/yXa.

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OnekTpu3anus Tel. OJeKTpUuYeckuid 3apsa. JIBa Buja DJIEKTPUYECKHX —3apsioOB.
[TpoBOAHUKHN, AMAIEKTPUKU U TMOIYNPOBOJHUKU. 3AKOH COXPAHEHHUS HIIEKTPUUYECKOTO
3apsiia.

B3aumoneiictBue 3apsgoB.  3akoH Kynona. TodedHblii  3JEKTpUYECKUM  3apsl.
Onektpudeckoe nosie. Hanpsok€HHOCTE anekTpuyeckoro mnoiis. [IpuHimn cynepno3uuuu
ANEKTpUYECKUX noJieh. JInHUKU HanpsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGota cunm oanektpocratudeckoro modsa.  [lotenmuman. Pa3HOCTh  MOTEHIMAIOB.
[IpoBOAHUKM UM JAMDJIGKTPUKH B  JJIEKTPOCTATHYECKOM Tmoje. JludnekTpuyeckas
MIPOHUIIAEMOCTb.
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OnexktpoémkocTh. KongeHcaTop. DNEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOT0 KOHIEHCATOPa.
TexHuueckne yCTpoWcTBa M MPAKTUUYECKOE MPUMEHEHHE: BJIEKTPOCKOM, 3JIEKTPOMETP,

AJIEKTPOCTATUYECKAsh  3allMTa,  3a3€MJICHHE  DJIEKTPONPUOOPOB,  KOHJIEHCATOp,
KONIMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOWCTBO W MIPUHIIMUIT IEUCTBUS JJIEKTpOMETpa. B3anmoaencTBue Ha’IEKTPU30BAHHBIX
TeIl.

DneKTpuYecKkoe TMoJie 3apsKEHHBIX Ted. [IpOBOJTHHMKM B 3IIEKTPOCTATUYECKOM MOJIE.
DJeKTpocTaTUYECKast 3aluTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  AJEKTPOEMKOCTH IUJIOCKOTO KOHAEHCatopa OT IUIOIIAAA IUIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAJIEKTPUYECKON MPOHUILIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax
DJIEKTPUYECKAN TOK. Y CJIOBHUS CYIIECTBOBAHUSA JJIEKTPUUYECKOrO0 TOKAa. MICTOYHMKH TOKA.
Cuna Toka. [ToCTOsSIHHBIN TOK.

Hanpsoxkenune. 3akon OMa 1151 y9acTKa LEeTH.

DJIEKTPUYECKOE  CONPOTHUBJIEHUE. YIEIbHOE CONPOTUBJIECHUE  BEIIECTBA.
[TocnenoBarenpHOE, TAPANIEIBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoyns—JIenia. MOIHOCTb 3JEKTPUUECKOTO TOKA.
DJIEKTPOJIBIXKYIAs CUJIa U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHUKA TOKA. 3aKkoH OMa 1Jis
MOJIHOM (3aMKHYTOM) NieKTpruyeckoi 1ienu. KopoTkoe 3amMbIkaHue.

DJIEKTPOHHAS MPOBOAUMOCTD TBEPABIX METAIJIOB. 3aBUCUMOCTh COITPOTUBJIEHUSI METAJIOB
oT TemnepaTtypbl. CBEpXIpOBOJUMOCTb.

DJEKTpUYECKU TOK B BakyyMe. CBOHCTBa 3JIEKTPOHHBIX IYyYKOB. [l0nMynpoBOIHUKH.
CoOcTBeHHas U TPUMECHAs! TPOBOUMOCTH MOTYTPOBOTHUKOB.

CaoiictBa p—N-niepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DJIEKTPUYECKAM TOK B PACTBOpPax M pACIUIaBax JJIEKTPOJIUTOB. OJIEKTPOJUTHYECKAS
JTUCCOLIMALNS. DIICKTPOIIH3.

DIIEKTPUYECKHUN TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSATEIbHBIN pa3psI.

Monuus. [1na3ma.

TexHuyeckre ycTporucTBa U NPaKTHUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HMCTOYHHMKHU TOKa, 3JIEKTPOHArpeBaTeibHbIe MPHUOOPHI, IJIEKTPOOCBETUTENLHBIE MPUOOPHI,
TEPMOMETP COINPOTHUBJICHUS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI M  (HOTOPE3UCTOPHI,
MOTYTIPOBOTHUKOBBIN AUO/I, TaIbBAHHKA.

Jlemoncmpayuu

N3MepeHne Cuilbl TOKa U HAMPSKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LWIMHAPUYECKUX TMPOBOJHUKOB OT JIMHBI, IUIONIAU
MOMEPEYHOT0 CEYEHUs U MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.
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[Ipsamoe U3MEPEHUE DIIEKTPOABUKYIIEH cunbl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJJIOB OT TeMnepaTypsbl. [I[poBOAMMOCTE 3EKTPOIHUTOB.
HckpoBoil pa3psa U IpOBOAUMOCTb BO3yXa. OTHOCTOPOHHSA POBOJUMOCTD TUOAA.
Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue  SIEKTPOJBIKYIEH CHJIBI HCTOYHHMKA TOKA U €r0  BHYTPEHHETO
CONPOTUBJICHUSI.

Hab6nronenue amekTposmsa.

MexnpeaMeTHbIE CBA3M

Meowxcnpeomemnvie nowsmusi, CBS3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO IO3HAHUS:
SBJICHHE, Hay4YHbIH (DaKT, runoTes3a, pu3nueckas BeIudynHa, 3aKOH, TeOpusi, HaOIIoIeHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHE CHCTEMbl ypaBHEHUM, JMHEWHass (QyHKIUA, mnapabdorna,
runepOoa, ux rpa@ukd U CBOWCTBA, TPUTOHOMETpUUECKUE (YHKIMHU: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI U UX MPOEKIUU
Ha OCH KOOPJUHAT, CJIOKEHHE BEKTOPOB.

buonocusa: mexaHnyeckoe NBHKEHHUE B KUBOUW mpupoje, nuddysus, ocMoc, TermooOMeH
KUBBIX OPTraHU3MOB (BUIbI TEIUIONEpEeaadH, TEIJIOBOE PABHOBECHUE), AJICKTPUUYECKUE
SIBJICHHS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPJBIX TEJN, KUAKOCTEH M ra3oB, JIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, AJIEKTPOJIMTUYECKAS TUCCOIMALINS, TaJIbBAaHUKA.

l'eocpagus: BnaxxHOCTh BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUA

IToctostHHbIE MarHuThl. B3auMOIEWCTBHE ITOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bektop MarmnTHOM wuHAYKUMHU. [IpyHUMN Cyneprno3suuuy MAarHUTHBIX MoJied. JIuHuu
MarHuTHOM WHAYKOMU. KapTuHa JWHWA MArHUTHOM WHIYKIHUM TII0JISI TOCTOSHHBIX
MAarHUTOB.

MaruutHoe 1oJsie MPOBOAHUKA ¢ TOKOM. KapTuHa JUHUNA WHIYKIUM MArHUTHOTO TOJIS
JUITMHHOTO MPSIMOTO MPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKU C
TokoM. OnbIT Ipcrena. BzaumoieiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaITpaBJICHUE.

Cuna Jlopenua, e€ MoOayJlb W HampaBiicHHE. J[B>KEHHE 3apsHDKEHHOM YacTUIbl B
OJTHOPOJAHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

SIBrieHue 21eKTPOMAarHuTHON MHAYKIMHU. [I0OTOK BEKTOpa MAarHUTHOW UHAYKLIUH.
DJIIEKTPOJIBHXKYIIAS CHIJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIuu Dapanes.
BuxpeBoe »siekTpuueckoe — Moje. DNEKTPOABUKYIIAS CWJIa WHAYKIUU B
MIPOBOAHUKE, JIBHXKYILEMCS TOCTYNATENbHO B OJTHOPOJHOM MarHuTHOM TIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh. SIBIEHHME  CaMOMHAYKIMU. JEKTPOABUKYIIAS cuna
CaMOUHTYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM. DJIEKTPOMArHUTHOE TOJIE.
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TexHuueckue yCTpOWCTBA M INPAKTHYECKOE IIPUMEHEHHWE: IIOCTOSHHBIE MAarHuTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUIATEIb, YCKOPUTEIH JIEMEHTAPHBIX YaCTULl, HHIYKIIHOHHAs
neYb.
Jlemoncmpayuu
OmneIT Opcrena.
OTKIIOHEHUE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM MojeM. JIMHMM WHIyKUUA MarHUTHOTO
TTOJISL.
B3aunMozeiicTBue AByX MPOBOJHUKOB ¢ TOKOM. Cuita AMriepa.
JlericTBue cuiibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA. SBIECHUE IIEKTPOMAarHUTHOM MHTYKIIUH.
IIpaBuio Jlenna.
3aBUCUMOCTh IEKTPOJABUKYILEH CWJIBI MHIYKIIMM OT  CKOpPOCTH
WU3MEHEHUS! MarHUTHOIO ITOTOKA.
SIBneHne caMOMHIYKIIMH.
Yuenuueckuu sxkcnepumenm, rabopamophuie pabomoi
W3yuyeHne MarHuTHOTO MOJIS KaTyIIKU C TOKOM.
HccnenoBanue JEHCTBUS MOCTOSHHOIO MAarHWTa Ha paMKy ¢ TOKoM. MccnenoBanue
SIBJICHHSI DJIEKTPOMArHUTHOM MHAYKIUH.
Paspnes S. KoJsieOanust M BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA
KonebarenbHast cucrema. CBOOOIHBIE MeXaHWYecKHe Kojebanus. [‘apMmoHmueckue
konebanus. Ilepuon, vacrora, amrmumryna U (aza konedanuil. [Ipy>XKMHHBIA MasTHUK.
MareMaTtnyeckuii MasTHUK. YpaBHEHHE TapMOHHYECKHX KoJjebanuil. llpeBpaiienue
SHEPIUHU MPU TAPMOHUYECKUX KOJICOAHUSAX.
Konebarenbupiii  koHTYp. CBOOOJIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHWS B UACATHHOM
K0Je0aTeIbHOM KOHTYpe. AHAIOTHs MEXIY MEXaHUYEeCKMMU U DJIEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna Tomcona. 3akoH COXpaHEHHMS SHEPrUU B HUACAIBHOM
KoJie0aTeIbHOM KOHTYpE.
[IpencraBienue o 3aryxarolux KojeOaHusX. BbIHYKJIeHHbIE MEXaHUYECKHE KojeOaHusl.
Pe3onanc. BeiHyX1€HHBIC 2JIEKTPOMATHUTHBIE KOJICOAHUSI.
Ilepemennspiil TOk. CHHYCOWANBbHBINA MEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIITUTYIHOE U ICUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAMPSKEHUS.
Tpancpopmarop. IlpousBonacTBo, mnepeaadya W MNOTPEOJICHUE DIEKTPUUYECKOH HSHEPTHUH.
DKOJIOTUYECKUE PUCKHA TPU MPOU3BOJACTBE ANEKTpOdHEPruH. KynbTypa HCIOgb30BaHUA
AIEKTPOIHEPTHUH B TOBCETHEBHOM KU3HH.
TexHuueckue yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepe1ay.
Jlemoncmpayuu
HccnenoBanne  mapameTpoB KoJIeOATeNbHOM  CUCTeMBbl  (TIPYKHUHHBIN WIH
MaTeMaTUYECKUIl MAsSTHHK).
HaGnronenue 3aryxatomux kosneOanwmii. VcciemoBaHue CBOWCTB — BBIHYXKIEHHBIX
konebanuii. Habmonenue pe3oHanca.
CBOOOIHBIC ANMEKTPOMATHUTHBIE KOJICOAHUS.
OcuumiorpaMMsl  (3aBUCUMOCTH CUJIbl TOKA U HaIpsHKEHUs oT
BPEMEHU) JIs1 3JIEKTPOMATHUTHBIX KOJIEOAHUI.
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Pe3onanc mnpu mocienoBaTeIbHOM COEMHEHUNPEZUCTOPA, KaTYIIKH
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mojienb JIMHUY JIEKTPONEpEIaAUn.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

HccnenoBanue 3aBUCHMOCTH TEPUOIa MaJBIX KOJIeOaHUi Tpy3a Ha HUTU OT JUTMHBI HUTH U
MACCHI Tpy3a.

HUccnegoBanne mnepeMEHHOTO TOKA B I[ENM M3  IMOCIEIOBATEIbHO COEIUHEHHBIX
KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazcHUmMHble 60JIHbL

MexaHnnueckue BOJIHBI, yciioBUs pacnpoctpanenus. [lepuoa. CKopocTs pacnpocTpaHeHUs
U JyiMHA BOJHBL. [lomepednwie u mpojoibHbIe BOJHBL. MHTepdepeHuus u audpaxiuys
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHUSI M3IyYEHUSl 3JIEKTPOMArHUTHBIX BOJH. B3amMHas
opueHTanus BeKTopoB E, B, v B a5ileKTpoMarHuTHOU BoHE. CBOMCTBA AIEKTPOMArHUTHBIX
BOJIH: OTpaK€HHE, MpeIOMIICHHE, ToJiapu3anus, qudpakius, uareppeperius. CKopocTb
ANEKTPOMArHUTHBIX BOJIH.

[[Ixama  SMEKTPOMArHUTHBIX BOJH.  [IpUMEHEHME  3IEKTPOMArHUTHBIX  BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paAUOCBS3U U TeNeBUACHUS. Paguonokanus. DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXaIOUIEH CPEIbI.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3BIKaJbHbIE WHCTPYMEHTHI,
YIABTPa3BYKOBAsl [IMAarHOCTHKa B TEXHUKE W MEIUIMHE, paaap, pPaJduONpUEMHHUK,
TeleBU30p, aHTeHHa, TenedoH, CBU-neun.

Jlemoncmpayuu

OOpa3oBaHue W pPaCHpPOCTPAHEHHE TOMEPEYHBIX U MPOJOJIbHBIX BoOJIH. KoneOmomeecs
TEJI0 KaK UCTOYHUK 3BYKA.

HaGnronenue oTpaxkeHuss W TpEJIOMJICHUS MEXaHWYECKMX BoJIH. HaOmronenue
uHTephepeHITNN U TU(PPaKITUU MEXaHNUYECKUX BOJIH. 3BYKOBOW PE30HAHC.

HaOntonenue cCBsS3M TPOMKOCTH 3BYyKa W BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
KOJIeOaHUM.

HUccnegoBanne  CBOWMCTB  JJICKTPOMArHUTHBIX — BOJH:  OTPaKCHUE, IMPEIOMIICHHUE,
noJisipu3anus, IMPpaxkuus, UHTEpPEpEeHLIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmMonnmHeHOE pacIpOCTPAHEHNE CBETA B OJJTHOPOIHOM Cpelie.
JIyu cBeta. ToueyHbIld HICTOYHUK CBETA.

Otpaxxkenne cBera. 3akOHBI  OTpakeHuss  cBeTa. lloctpoeHwe  m300pakeHUi B
IJIOCKOM 3€pKalie.

[Ipenomnenune cBeta. 3akoOHBI TpETOMJICHHS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHus. [loiHoe BHyTpeHHee oTpaxkeHue. [IpeaenpHbiid yroi mojaHoro BHyTPEHHETO
OTPAKEHUSI.

Hucniepcus cBera. CIIOXKHBIN cocTaB 6eoro ceera. LIger.
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CobOuparoniie U pacceuBarome JHH3bL. ToHkas auH3a. DokycHoe paccrosiHue u
onThuYeckas cuia TOHKOW JuH3blL. [locTpoeHne wu300pakeHU B COOMpaOMIMX U
paccenBarOIMX JuH3ax. @opMyiia TOHKOM JIMH3bIL. Y BEIMYEHUE, JaBAEMOE JIMH30M.
[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BomnoBass omnrtuka. WHTepdepenius cBera. KorepeHTHbIE WCTOYHHKH. Y CIOBUS
HaOMIOACHUST MaKCUMyMOB W MHHHMYMOB B HHTEP(EPEHIIMOHHOW KapTHUHE OT ABYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuust cBera. Judpakumonnas pemeérka. YcioBue HAOMIOACHUS TJIABHBIX
MaKCUMYMOB TP TaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.
[Tonspusanus ceera.

Texnuueckue ycTpoHCTBa M NPAKTUYECKOE MPUMEHEHWE: OYKH, Jyna, ¢oToammapar,
POEKIIMOHHBIN anmnapar, MUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs OMNTHKA, JU(PpaKIMOHHAS
pelmeéTKa, NoJIAPOUL.

Jlemoncmpayuu

[IpssMONMHEHOE PaCIpPOCTPAHEHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA.
OnTtuyeckue MpuOOpPHI.

[lonmHoe BHyTpeHHee oTpaxkeHne. Mognens cBetoBona. lccnenoBaHue CBOMCTB
M300paKeHH B JIMH3AX.

Mogenun mukpockoma, teneckona. Habmogenue untepdepeniuu cBera. HabOmonenue
I pakliy CBETA.

HaOnronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOUIBIO IPU3MBI.

[lomydyenue crekrpa ¢ nmoMoubo qudpakuruoHHo pemérku. Habmonenue nonsipusanuu
CBETA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3mepenne mokaszaTessi mpelioMiieHus crekna. McciemoBaHne CBOMCTB M300paKCHHUM B
nuH3ax. HaOmronenue nucrepcuu cBera.

Pazgen 6. OcHOBBI ClIeIUAIbHON TEOPHUH OTHOCUTEIBLHOCTH

['panuibl TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKHU. [locTynaTel cnenuaibHON Teopuun
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTh MOYJIS CKOPOCTM CBE€Ta B BaKyyMe, IPUHIIUI
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAIICHUE JJIMHBI.
DHeprusi U UMNYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPTHUEH U UMITYJILCOM PEIISITUBUCTCKON YaCTHUIIBI. DHEPTHUs MOKOS.
Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmuvt K6aHMOB0OU ONMUKU

®dotonsl. Dopmyna [lnanka cBs3u SHEpruHM (POTOHA C €T0 YACTOTOU. DHEPTHUS U UMITYIIhC
¢doToHa.

OtkpeiTie u wuccienoBanue ¢oroddpdexra. Ombitet  A.I.  CronetoBa. 3aKOHBI
dbotodpdexra. VYpaBuenme OiHmTelHa I doToddpdekra. «KpacHas rpanHuma»
dhororddexra.

JlaBnenue cBera. OnbiTel I1.H. JIeGeneBa. Xumuueckoe neliCTBHE CBETA.
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TexHuueckue ycTpoicTBa M NPAKTUYECKOE NpUMEHEHHE: (OTOIIEMEHT, (HOTOJATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®otorh ekt Ha yCTaHOBKE C IMHKOBOM IUTaCTHMHOMW. MccienoBaHne 3aKOHOB BHEIIHETO
doTtorpdexra.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnwiTel Pesepdopma mo paccesuuto o-vactwi. [lnanerapras
mozenb aroma. [loctynatel bopa. M3nydenne u mornomieHue (OTOHOB MPHU MEPEXOe
aToMa ¢ OJHOTO YpOBHS SHEPruM Ha Apyroil. Bunabl criektpoB. CHEKTp YPOBHEN IHEPTHU
aToma BOJOpOAa.

BosHoBBIE cBOMicTBa yacTull. BosHbl ae bpoitns. KopnyckynsipHO-BOJIHOBOU Tyaau3M.
CHOHTaHHOE U BBIHYXJICHHOE U3JIy4YCHHE.

TexHHUecKHMe YCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHUWE: CIEKTPAJIbHBIA aHaJIN3
(ciekTpocKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnenb onbita Pezepdopaa. OnpeneneHue AIMHbBI BOJIHEI Jia3epa.

Habnronenue nuHeRvyaThIX CIEKTPOB u3ydeHus. Jlazep.

Yuenuueckuit sxcnepumenm, 1abopamopnsle pabomuwl

Habnronenue nuHeRYaToOro CrekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKa3bIBAIOIME  CIIOKHOCTh  CTPOCHHs  s1pa. OTtkpsblITHE
panuoaktuBHOCTH. OmbiThl Pesepdopna mo ompeneneHuio cocraBa pajlOaKTUBHOTO
usznydenusi. CBoiicTBa anbda-, Oera-, raMMa-u3nydeHusi. BiausHue paanoakTUBHOCTH Ha
KUBbIC OPTAHU3MBI.

OtkpeiTHE TIpoTOHa W HeWTpoHa. Hykinonnas monens snpa ['eitzenOGepra— MBaneHko.
3apsin siapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbba-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ["amma-uznyuenue.

3aKOH paJuOaKTUBHOTO pacraja.

DOHeprusi CBA3UM HYKJIOHOB B sjpe. fnepubie cuibl. Jlepext Mmaccel siapa. SnepHbie
peakuuu. JleneHue u CUHTE3 SAEp.

SAnepubiit  peakrop. Tepmosinepusiii cunHTe3. [IpoOmeMbl W TEPCHEKTUBBI  AIEPHOU
DHEPreTUKH. DKOJOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Meroabl HaOMIOJEHUS M PErHCTpalUU dJIEMEHTapHbIX vacTull. DyHAaamMeHTalbHbIE
B3aUMOJICUCTBUS. ENMHCTBO (DU3MUECKOi KapTHHBI MUPA.

TexHuueckne yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHHUE: TO03UMETp, Kamepa BuibcoHa,
SJIEPHBINA PEaKkTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TunK NOHU3HUPYIOLIUX YaCTHULL.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pa3zges 8. DieMeHTHI ACTPOHOMUM U ACTPOQUIMKH
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Otanbel  pa3BUTUS  acTpOHOMHUH. [IpukiiamHO€ ©W  MHPOBO33PEHYECKOE  3HAUCHHE
aCTPOHOMMUH.

Bun 3BénnHoro Heba. Co3Be3ausi, sipkue 3BE3IbI, IUIAHETHI, UX BUAUMOE JBHXKEHUE.
ConHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTh. Vctounuk sHeprum ConHua M 3BE3M. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMma «CIEKTpadbHbIA KJIACC — CBETUMOCTBY. 3BE3JIbI
[JIABHOM MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» ISl 3BE3] TJIaBHOM
MOCJIEI0OBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31.  COBpEMEHHbBIE MPEICTABICHUS O
MIPOUCXO0KICHUH U 3BooIMU CoHIA U 3BE3/1. DTanbl KU3HU 3BE3L.

Mneunslii [Iyts — Hama ["anaktuka. [lonoxxenne u neuxenne Connua B ['amakTuke.

Tunel ranaktuk. Paguoranaktuku u kBa3zapel. UEpHBIE BIPHI B SIAPAX TalaKTHK.
Bcenennas. Pacuiupenue Beenennoil. 3akon Xa66ia. Pa30eranue rajiakTuk.

Teopus bonpioro B3peiBa. PemkToBOE M3IydYeHUE.

Macmrabnas cTpykrypa Bceenennoil. Meraranaktuka. Hepeménnbie mpo0Giembl
ACTPOHOMMH.

Yuenuuecxue nabnrooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUISl OTMpENIeNICHUs TOJ0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ns CeBEpHOro MOJIyIIapHs U IPKHUE 3BE3BI.

Habmronenus B teneckon JlyHsl, mianet, Mieunoro [1ytu.

MesknpeaMeTHbIE CBSI3H

N3yuenue Kypca Qu3nKu 0a30BOTO YPOBHSI OCYLIECTBISIETCA C YUYETOM COAEPKATEIBHBIX
MEKIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTUKH, OUOJIOTUM, XUMHUH, Teorpaduu.
Meowcnpeomemnuvle nousmusi, CBSI3aHHBIE C W3YYEHMEM METOJOB HAay4YHOI'O IO3HAHUS:
SIBJICHUE, HAYYHBIM (paKT, TUIoTe3a, Gu3ndeckas BeIUIMHA, 3aKOH, TCOpHUsl, HAOIIIOACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, MOJIENIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl YpPaBHEHUN, TPUTOHOMETPHUUYECKUE (DYHKIIMU: CHUHYC,
KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX
MPOCKIMH HA OCH KOOPIAMHAT, CJOXEHHUE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX
(yHKIUH, TPU3HAKU MMOJ00US TPEYTrOJIbLHUKOB, OMPEICIICHUE TIOMAIU TIIOCKUX (DUryp u
o0bEMa Te.

buonocus: >nexTpudeckue SBICHUS B KUBOW MpHUpOJE, KoJieOaTelbHbIC IBIKCHUS B
KABOM MIPUPOJIE, ONITUYECKUE SIBJICHUS B JKUBOW MPUPOJE, NCHUCTBUE PAAUALIMU HA KUBBIC
OpTaHU3MBI.

Xumusi: CTpOEHHWE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKAas CTPYKTypa TBEPABIX T,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTAITMYECKON pEeIETKU, CIEKTPAIbHBIN aHAN3.
l'eoepagus: MarHUTHBIE TONIOCA 3€MIIH, 3aJIeKU MArHUTHBIX pyA, (poTochEMKa 3eMHOM
MMOBEPXHOCTH, ITPEJICKA3aHNUE 3EMIIETPSICEHHM.
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3. INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yuebHoro mnpenmera «®Dus3nKa» Ha YpPOBHE CpEAHEro OOIIero
oOpa3zoBanusi (0a30BbII ypOBEHb) HANpPaBICHO Ha JOCTHXKEHHE CIEAYIOLIUX
JUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMMHOCTHBbIE PE3YJIbTATDI

JIngyHOCTHBIE pPE3yNbTaThl OCBOEHHUS ydeOHOro mpeamera «DuU3MKa» OTpaxkKaroT
TOTOBHOCTh M CIIOCOOHOCTH OOYYaKIIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOM
BHYTPEHHEW MO3ULHUEN JIMYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTALNM, MO3UTHUBHBIX
BHYTPEHHUX YOEXJEHUN, COOTBETCTBYIOIINX TPAJUIIMOHHBIM IICHHOCTSIM POCCUICKOTO
oOlllecTBa, PACIHIMPEHHE S>KU3HEHHOTO OMbITA WU OIbITa JAEATEILHOCTU B MpOLEecce
pean3ali OCHOBHBIX HAMPABICHUN BOCIHUTATEIBHOU NESATEIBHOCTH, B TOM YHUCIIE B
JacTH:

1) rpaxIaHCKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh T'PAXKIAHCKON MO3UIMK O0YYaIOLIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOI0 OOIIECTBA;

IIPUHATHE TPaJULIIOHHBIX 0O0IIEYeIOBEYECKHUX T'YMaHUCTHYECKUX 151
JEMOKPATUYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTU COBMECTHYIO [EATEIBHOCTb B HHTEpPECAX TIPAKAAHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABJIEHUU B 00pa30BaTeIbHON OpraHU3alliiy;

YMEHHE B3aUMOJACHCTBOBATH C COLMAIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
GyHKIUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) NAaTPHOTHYECKOTO BOCTIMTAHUS
c(hOpPMHUPOBAHHOCTh POCCUMCKON IPaskTaHCKOW UJIEHTUYHOCTH, NATPUOTU3MA;
LIEHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMI0 W TPUHAMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACH Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIbHOCTU YYEHOT0;

OCO3HAHMUE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
3CTETUYECKOE OTHOIIICHUE K MHUPY, BKIIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETo (PU3MUECKON HAYKeE;
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5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpeC K pa3auyHbIM cepam nmpodecCHOHATBHON NESTeNTbHOCTH, B TOM YHCIe
CBSI3aHHBIM C (PM3MKOW M TEXHHKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP Oymyiieit
npodeccur U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBL;

TOTOBHOCTbH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOO0OPa30BaHuUIO B 001IacT GUNKU
Ha MPOTSHKEHUU BCEH JKU3HH,

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH SKOJIOTHUECKOM KyJIbTYpPbl, 0CO3HAHHE TTI00ATBHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHKE U OCYLIECTBJIECHUE ICMCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYUBOIO PA3BUTHS YEIOBEYECTBA;

Pacmmpenue onsbiTa JEATEIBHOCTH HKOJIOTMYECKOM HAIPaBICHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN 110 (PUBUKE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA PU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYYHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
GU3MKM  OCYIIECTBIATH  NPOEKTHYHD U HCCIENOBATENIbCKYIO  JIEATEIbHOCTD
VHIMBHUIYAJILHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Jlornyeckue JaeiicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

OTPENIETSATH LEH JeATeIbHOCTH, 3a7aBaTh TapaMeTPhl U KPUTEPUU UX JOCTHKCHUS;

BBISBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B pacCMaTPHBACMBIX (PHU3HMUYCCKUX
SIBIICHUSIX

pa3pabarpiBaTh IUIAH pEIICHHs NPOOJEMbI C Y4ETOM aHalu3a HMCHOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESITEIHLHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH MTOCIECTBUMN JIESITEILHOCTH;

KOOPJAVMHUPOBATh M BBIMOJHATH PA0OTY B YCIOBUSX PEATHHOTO, BUPTYAJTILHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe uccienoBaTe/ILCKHE 1eHCTBHA.

BJIAJICTh HAYYHOM TEPMHUHOJIOTUEW, KIIOUEBBIMA IMOHSATUAMU H METOJAMU
bu3nuecKoil HayKH;

BJIQJIETh HaBBIKAMU Yy4E€OHO-HCCIIEIOBATEIbCKON M TMPOEKTHON JESATEIHHOCTH

B o0JyracTu (I)I/I?)I/IKI/I, CITOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIbBHOMY IIOHUCKY
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METOJIOB PEHICHU 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHHUIO PA3TUYHBIX METO/IOB
NIO3HAHUS;

BIaJeTh BHUJAMH JACATEIBHOCTM 1O TIOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpETalNH, MPEOOPa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CHUTYaIUsX,
B TOM YHCJIC TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ pelIeHus, HAXOJUTh apTyMEHTHI JUI J0Ka3aTeIbCTBAa CBOMX YTBEPKICHUH,
3aJ1aBaTh NMapaMeTphl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 3a/ladl Pe3ylbTaTbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (OPMYyJIHpPOBaTh COOCTBEHHbIE 3aJaudl B  00pa30oBaTeNbHOM
JIESITEIbHOCTH, B TOM YHUCJIE TIPH U3YyYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT,

YyMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B  TPAKTHUECKYI0  00JacTh
KU3HECSITSIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, TIPEeIIaraTh OPUTUHATIBHBIC TIOJXObI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanumeii:

BIIQ/JICTh HABBIKAMHU TIOMY4YEHHUS HHPOpPMAIUH  (PUINIECKOTO  COACPIKAHUS
U3 HMCTOYHHMKOB pa3HbBIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBISITh IIOMCK, aHAJU3,
CUCTEMAaTH3allMI0 W WHTEpHpeTanuio HHQOpMAIMK pPa3IMYHBIX BHIOB U (GopM
IIPEICTaBICHNUS;

OILICHMBATh JIOCTOBEPHOCTh WH(OPMAIINH;

UCIOJb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pEIICHHWH KOTHUTWUBHBIX, KOMMYHHKATHBHBIX M  OPTaHMU3AIMOHHBIX 3a/ad
c coOmojeHueM TpeOOBaHUM HSProOHOMHUKHM, TEXHUKHW OE€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30macHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMUHBIX opMmaTax c yuy€ToMm
Ha3HAuYeHUs HMHPOpPMALMU U LEJNEBOM ayJIUTOPHUM, BBIOMpas ONTHUMAIbHYIO (QopMy
MIPEJICTABICHUS U BU3YyaTH3aI1H.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHS:

OCYIIECTBIISITH OOIICHNE HA YpOKaxX (PM3WKH U BO BHE-YPOUHOU ACSITEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIli U CMSATYATh KOH(IUKTHL;

pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U UHIUBUAYaIbHOMN paboThI;

BBIOMPATh TEMATHUKY U METObI COBMECTHBIX AEUCTBUMN C yU4ETOM OOIIUX UHTEPECOB,
¥ BO3MOKHOCTEN Ka)/10T0 YjieHa KOJUIEKTHBA,
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUA M0 €€ IOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUW Y9aCTHHKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4ye€CTBO CBOETO BKJIAJia M KaXKJOT0 YYaCTHMKA KOMAaHJIbI B OOIIMiA
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLIEHUWBATh MAEU C T[O3ULIUU HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHble yHMBepCaJibHbIe Y4eOHbIC eHCTBUA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [IO3HABATEIBHYIO JESATENIbHOCTD B 00J1aCTH (PU3UKU
U AaCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTb U (POPMYJIUPOBATH COOCTBEHHbBIE
3aJ1aui;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEUICHUS PAaCUETHBIX M KA4ECTBEHHBIX 33]1a4,
IUIaH  BBIMOJHEHUS MPaKTUYECKOM paboThl € Yy4ETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclupsaTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IPYAUIIMU B 00JACTH (PUBHKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJLJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYaIllUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB LETSM;

BJIJIETh HaBbIKAMH MO3HABATEILHON pedIeKCUHN KaK OCO3HAHUS COBEPIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pedIeKCUU JJIsl OIEHKU CUTYyalluu, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX CHUKEHUIO;

PUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATIM3€E PE3YIbTATOB ACSITEILHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MIPU aHAIU3E PE3yJIbTATOB AESATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIITUOKH.

B npouecce AOCTMXKEHUST JUYHOCTHBIX PE3YJITATOB OCBOCHHUS IMPOTPAMMBbI
no Qusuke IS YPOBHSA CPEIHETr0 O00mero oO0pa3oBaHus y OOYyYarOIIUXCS
COBEPIIIEHCTBYETCS YMOIIMOHAIIbHBIN MHTEIJIEKT, IPEANOIaraomui popMUpPOBaHHOCTD:
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CaMOCO3HAHUSI, BKJIIOYAIOIIEr0 CIIOCOOHOCTh TOHMMATh CBOE ASMOIMOHATBHOE
COCTOSTHHE, BHJICTh HANpPABIICHUS DPAa3BUTHS COOCTBEHHOW ASMOIMOHAIBHON CQeEpHI,
OBIThYBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE NPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE  TIOBEICHHE, CIIOCOOHOCTh  aJanTHpPOBAThCS K
AYMOIMOHAIEHEIMU3MEHEHUSIM U TIPOSIBJISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAllUM, BKIIIOYAIONICH CTpEeMJICHHE K IOCTHKCHHIO IEINH U
yCIeXy, ONTHUMH3M, HWHHUIIMATHBHOCTh, YMEHHE JCHCTBOBAaTb, HCXOJS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONICH CHOCOOHOCTh TOHMMATh AMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHNUs, CTIOCOOHOCTh K COUYBCTBUIO U
COTICPEKMBAHMIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U pa3peIiaTh KOHPIHKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonIty 00yueHus npeameTHbie pe3yabTaThl Ha 0a30BOM ypOBHE OyAyT OTpa’kaTh
c(hOpMUPOBAHHOCTH y 00YUYAIOIITUXCS YMEHMUIA:

JEMOHCTPUPOBATh Ha NpUMEpax pojidb U MecTo (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHPA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TMPAKTUYECKOW JEATEIbHOCTU JIFOAEH, ILEIOCTHOCTh W €IMHCTBO
bu3HUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS  U3YYCHHBIX  (U3UYECKUX  MOJIEJICH:
MaTepuaibHas TOYKA, MHEpLUaJIbHAs CUCTEMa OTCYETa, AOCOJIOTHO TBEPIOE TEJO,
WJCAIBHBIN Ta3, MOJEIM CTPOCHUS Ta30B, XUIKOCTEW W TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUECKUH 3apsii MPU pellieHnH GU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKHUE SABJICHUS (IPOLIECCHI) M OOBACHATH MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUU CTPOCHUS BELIECTBA U
BJIEKTPOJAVMHAMUKHN: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJUHEHNHOE JIBUKCHHUE,
CBOOOJIHOE TAZICHUE TeJ, JABUKEHUE IO OKPYKHOCTH, HWHEPIUS, B3aMMOJICHCTBUE
ten, nuddysusa, OpOYHOBCKOE ABMIKCHHME, CTPOCHHUE >KHIAKOCTEH W TBEPABIX Tell,
U3MEHEeHHe oO0bEéMa Tel TpU HarpeBaHuM (OXJAXIACHUHU), TEIUIOBOE paBHOBECHE,
UCIIApEHHE, KOHJCHCAUs, IUIABJICHUE, KPpUCTAIIM3AlUs, KUIEHUE, BIAXXHOCTh
BO3/yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBA3b
MEXIy napameTpamMyd COCTOSIHMS Ta3a B H30MpoLeccax, JJIEKTpu3alus Tel,
B3aMMO/ICCTBUE 3aPsJI0B;

ONHUCBHIBATh MEXAHMYECKOE JBWIKCHHUE, HCIONb3YsS (PU3MYECKUE BEITUYUHBI:
KOOpJMHATa, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca TeJla, CUJIa, UMITYJIbC
Tela, KUHETUYECKas DHEprus, NOTCHIMaJbHAasl DSHEPrus, MexaHuuyeckas paborta,
MEXaHUYeCKasi MOIIHOCTh; MPU OMKUCAHUHU MPABUIILHO TPAKTOBaTh (DU3UUYECKUN CMBICI

HCIIOJIb3YyCMbIX BCJIIMYWH, HUX 0003HAUYCHUS W CAMHUIIBI, HAaXOIUTb (I)OpMYJ'II)I,
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CBA3BIBAIOIIHUEC JAHHYIO (1)I/ISI/I‘{€CKYIO BCJIMYHMHY C APYTUMU BCIIMYMHAMMU

OMHCHIBATh M3YUYEHHBIC TEIJIOBHIC CBOMCTBA TEJ U TETUIOBHIE SIBJICHUS, UCIIOIB3YS
dbu3nYecKre BEJIMUUHBL: JaBJICHUE Ta3a, TeMIepaTypa, CpeaHsIsl KHHETHIEeCKast YHEPT s
Xa0THYECKOTO JIBIDKCHHS MOJICKYJ, CpEOHEKBaJpaTUYHAs CKOPOCTh MOJICKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEpPrusi, padora ra3a, K0d(PQHHUIIMEHT MOJIE3HOTO
JEWCTBUS TEIIJIOBOTO JBUTATENIS, MPU OMUCAHUM MPABHIHLHO TPAKTOBATh (DU3WUYECKUIN
CMBICJT MCTIONB3YEMBIX BEIMYHMH, UX OOO3HAYCHHSI M €AUHUILI, HAXOAUTH (OPMYJIBI,
CBSI3BIBAIONIME JAHHYIO (PU3HYECKYIO BEJIMUYMHY C APYTUMH BEIUIHMHAM;

OTHUCBHIBATh M3YYCHHBIC JJICKTPUUYCCKHE CBONCTBA BEIIECTBA M DJICKTPUYCCKUE
sBJICHUSL (MPOIECCHl), HUCIOIb3Yysd (U3UUYECKUE BEIUYMHBL DJICKTPUYCCKUM 3aps,
IEKTPUUECKOE TIOJIe, HANpPsDKEHHOCTH TMMOJIS, TMOTEHIMAJ, Pa3HOCTh MOTCHIHAJIOB;
IIPY OMMCAHWW TPABMWIHBHO TPAKTOBATh (PM3MYECKUN CMBICI MCIOJB3YEMbBIX BEIIMYMH,
uX OO0O3HAUCHHWS W CIAUHUIIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIIUE JIAHHYIO
(U3UYECKYI0 BEJTMYHUHY C IPYTUMHU BEIIMYUHAMU;

aHaJM3UPOBaTh (UBHMYECKHUE TMPOIECCHl M SBJICHUS, HWCIOIL3YS (PU3HUecKue
3aKOHBIU MPUHITUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, 11 u 11l 3akonbr HeroToHa, 3aK0H
COXpaHEHUS MEXAaHWYCCKOW OJHEPruHu, 3aKOH COXpPAaHEHUS WMITYJbCa, IPUHIIAI
CYNEpHO3ULIMK CHJI, TPUHIMII PABHONpPABHs HWHEPUUAIBHBIX CHCTEM OTCYETA,
MOJICKYJIIPHO-KHHETUICCKYIO TEOPHIO CTPOCHHS BEIECTBA, Ta30BBIE 3aKOHBI, CBSI3b
CpPemHEH KWHETHYECKON HHEPTUU TEIJIOBOTO MABMKCHHUS MOJICKYJ C aOCOIOTHOU
TEeMIIepaTypoi, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUsS AJICKTPHUECKOTrO
3apsiaa, 3akoH KynoHa, mpw 3TOM pa3iuyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €TO
MaTeMaTHYECKOE BBIpAKEHUE U YCIO0BHUS (TpaHUIIbI, 00J1aCTH) TPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHIIUIIBI JCHCTBUS MAaIlWH, MPUOOPOB U TEXHUUYECKHUX
YCTPOKMCTB; pas3iuyaTh YCJIOBHS WX OE€30MaCHOTO WCIIOJIb30BAHUS B ITOBCEIHEBHOM
JKM3HHU;

BBITIOJTHATH DKCIIEPUMEHTHI TI0 UCCIIEIOBAHNIO (PM3UYECKUX SBJICHUN U MPOIECCOB
C HCIIOJB30BAaHUEM TPSIMBIX, ¥ KOCBEHHBIX HM3MEPECHHM, MpPH 3TOM (HOPMYJIUPOBATH
npoOsieMy/3ajady W THUIOTE3Y Y4eOHOro »OKCIEPUMEHTa, CcoOupaTh yCTaHOBKY
13 MPEIJI0KEHHOTO 000PYI0BaHUS, ITPOBOJIUTH OIBIT U (POPMYITUPOBATH BHIBO/IHI;

OCYILIECTBIIATH MPSIMbIC M KOCBEHHBIE U3MEPEHUS (PU3NUSCKUX BEIUYUH, ITPH 3TOM
BBIOMpaTh ONTHMAJIBHBIA CIOCO0 HM3MEpPEHHS] M HCIIO0JIb30BaTh H3BECTHBIC METOJIbI
OLICHKH IOTPELIHOCTEN U3MEPEHUM;

MCCJICIOBATh 3aBUCUMOCTH MEXKY (PM3UUYECKUMHU BEIIMYMHAMU C MCIIOJIb30BAHHEM
TPSAMBIX H3MEPEHUH, TIPH ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThI
MOJIYYCHHON 3aBUCUMOCTH (PHU3WYECKUX BEIUYWH B BHUJE TaOIUIl U rpauKOB, JeiaTh
BBIBOJIBI IO pE3yiIbTaTaM UCCIICIOBAHHUS,

coOmroiaTh TpaBuia 0E€30MacHOTO TpyAa MPHU TMPOBEICHUU WCCIICIOBAHUN B
pamMKax y4eOHOTrO DOKCIEpHUMEHTa, Y4eOHO-UCCIEOBATEIbCKOM W MPOCKTHOU
NEATEILHOCTH C WCIOJB30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB H JIAOOPATOPHOTO
000opyI0BaHUS;
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pemarh pacu€THBIC 3a7a4M C SIBHO 3aJaHHOW (DU3UYECKON MOCIBIO, UCIIOIb3YS
dbu3nyeckue 3aKOHbI M MPUHLMIBI, HA OCHOBE aHalIM3a YCIOBUS 3a7aud BBIOMPAThH
bU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (POPMYJIbI, HEOOXOIUMBIC
JUisi €€ pelleHus, MPOBOAWTH pacdy€Tbl M OIEHUBATh PEaJTbHOCTh MOJTYYEHHOTO
3Ha4YCeHUSI(HPU3UUECKON BEIMYUHBI,

permaTh Ka4eCTBEHHBIC 3a/aud: BBICTPAWBATh JIOTHUYECKH HEMPOTHBOPECUHUBYIO
LEMOYKY pacCyXJICHHM C ONOpoi Ha H3yUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3HYecKue SIBICHUS;

UCIOJIb30BaTh NPHU PEHICHUH Y4YeOHBIX 3aJlad COBPEMEHHbIE WH(OpPMaAIMOHHBIC
TEXHOJIOTUU JJI1 TIOMCKA, CTPYKTYpUPOBAHUS, HMHTEpIpPETAllMd U TIPE/ICTABICHUS
y4eOHOU U HAYYHO-TIOMYJISIPHON HH(POPMALIUHU, TOTYYEHHOM U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTUYECKA aHATTU3UPOBATH MOTyIaeMy0 HHPOPMAIIHIO;

OPUBOJUTH MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pPa3BUTHE HayKu, OOBICHEHHE IMPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
UTEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (PU3UKE B TOBCEIHEBHOM >KU3HU
UIsl obecrieueHusi O€30MacHOCTU MpU OOpalieHuH ¢ MpUOOpaMu M TEXHUYECKUMU
YCTPOHCTBAMH, JJII COXPAHCHHS 370POBbS M COOJIONCHHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

paboTath B IPYIINE C BHITOJHEHUEM PA3JIMYHBIX COIUATBHBIX POJICH, MIIAaHUPOBAThH
paboTy TpYIIBI, palMOHAIBHO PpACTIPEACNsITh OOSI3aHHOCTH H  IUJIAHUPOBATH
NEATEILHOCTh B HECTAHIAPTHBIX CUTYaIlMsIX, aJCKBAaTHO OIICHMBATH BKJIAQJ KaKIOTO
U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pAaCCMaTPUBAEMOM TTPOOIIEMBI;

YUUTHIBATh TPAHUIIBI PUMEHEHUS U3YYCHHBIX (PU3NUYECKHX MOJIECTICH: TOYCUHbIN
ANCKTPUICCKUH 3apsi, JIyd CBETa, TOUYCYHBI UCTOYHUK CBETA, SICpHAs MOJICTh aTOMa,
HYKJIOHHAsI MOJIE]Ib aTOMHOTO s/Ipa MY PEIICHAH (PU3NYECKUX 3a]1a4;

pacrio3HaBath (pU3MYECKUE SIBJIEHHUS (MPOIECChl) U OOBICHATH HMX HAa OCHOBE
3aKOHOB DJJICKTPOAWHAMUKA W KBAHTOBOW (DH3WKH: JJIEKTpUYECKas TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOEC, MAarHUTHOE JCHCTBUSA TOKa, B3aWMOJCHCTBHUE
MarHUTOB, AJICKTPOMArHUTHAS WHAYKIHS, JEHCTBUE MAarHUTHOTO TOJIS Ha MPOBOIHUK
C TOKOM U JBIDKYIIMICS 3apsii, SJCKTPOMArHUTHbIE KOJIeOaHUSI U  BOJIHBI,
MPSIMOJIMHEWHOE PacIpoCTpaHEHUE CBETa, OTPaKEHUeE, MpeJoMIIeHne, HHTep(EepeHITns,
mudpakiys W TOJsIpU3aIusl CBeTa, AWCHEpcHUs CBeTa, (porodnekTpuueckuii ¢ exT
(boTo3ddexT), cBETOBOEC IaBIICHHE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aToma
BOJIOPO/Ia, €CTECTBEHHAS M ICKYCCTBEHHAS PAJMOAKTUBHOCTD;

OMHCHIBATh HM3YYCHHBIC CBOWCTBA BeMIeCTBA (DJIIEKTPUYECKHUE, MATHUTHEIE,
OTITHYECKHUE, IJICKTPUYCCKYIO IMPOBOAMMOCTD PA3IUYHBIX CPE) W DJICKTPOMarHUTHBIC
sIBJICHHS (TTPOIIECCHI), UCTIONB3Ys (DM3NYCCKUE BEIMUUHBI: SJICKTPUICCKUN 3apsiJl, CHIIa
TOKa, OJJICKTPUUYECKOE HaINpsHKCHUE, DJICKTPUYCCKOE COINPOTHBIICHHE, Pa3HOCTh
MOTCHITNAJIOB, AJIEKTPOJBIKYINAS CHJa, paboTa TOKA, WHAYKIUS MArHUTHOTO ITOJIS,
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cuia Amrepa, cuia JlopeHiia, MHIYKTUBHOCTbh KaTYIIKH, YHEPrUsl 3JEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MEPUOJ] U YacTOTa KojebaHuil B K0JeOaTeTbHOM KOHTYPE, 3aps U
cuja TOKa B IMPOIECCe TapMOHUYECKHUX SJIEKTPOMArHUTHBIX KoJjiebaHu#, (pokycHoe
pacCTOSTHUE W ONTHYECKash Cujla JIMH3bI, MpPU OINWCAHUU TPABWIBHO TPaKTOBATh
(buU3HYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €AUHUIIbI, YKA3bIBATh
dbopMyIIbl, CBS3BIBAIOIIME JAHHYIO PU3NUYECKYIO BEIMYMHY C APYTUMH BEJIMUYUHAMY;

OTHCHIBATh W3YUYCHHbIE KBAHTOBBIC SIBICHUS U MPOLIECCHI, UCTIONB3Ys (hU3HUUECKHE
BEJTUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JYTMHA BOJHBI M YACTOTA CBETA, YHEPTHUs
U uMmIynbc (OTOHA, MEPHOJ TMOoJypacmaaa, SHEpPTus CBSA3M ATOMHBIX Sep, MpHU
OMHMCAHUM MPABUIIBHO TPAKTOBATh (DPU3UUYECKUU CMBICT HCHOJIB3YEMbIX BEJIMYWH, UX
0003HaUEHUA W EJUHUIIbI, YKa3bIBaTb bopmybl, CBSI3BIBAIOIIUE JTAHHYTO
Gu3NYECKyI0 BEIMUYMHY C JIPYTUMHU BEIMYMHAMU, BBIUUCIATH 3HAUCHHE (PU3MUECKOMH
BEJINYMHBIL;

aHAIU3UPOBaTh (PU3MYECKHE TIPOLECCHl U SBIEHUA, HUCHONB3Yyd (hU3UUYECKUE
3aKOHBl M NPHUHLMINBL 3aKOH OMa, 3aKOHBI ITOCJIEIOBATEIBHOIO M MapaJlIeIbHOIO
COCIMHEHMsI TNPOBOAHUKOB, 3akoH JDxoyns—JIeHma, 3akoH 3JIEKTPOMarHUTHOW
WHAYKIUHU, 3aKOH NPSIMOJUMHEHHOTO PpACIPOCTPAHEHHSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NPEJIOMJICHUS CBETA, ypaBHEHUE DUHIITENHHA a1 poTordeKTa, 3aK0H
COXpaHEHUsI SHEPIHM, 3aKOH COXpPaHEHUS UMIIYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHUS! MAaCCOBOI0 YucIa, NocTynarsl bopa, 3akoH
paZvoaKTUBHOTO paciaja,lIpy 3TOM pa3jindyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BBIPAKEHHUE U YCIOBUS (TpaHULlbl, 00JIaCTH) TPUMEHUMOCTH;

OMpeNeNsaTh HANpaBJIEHWE BEKTOpa WHAYKIMW MarHUTHOIO MOJs MPOBOJHMKA
C TOKOM, cuiibl Ammnepa u cuisl JlopeHua;

CTPOUTh U ONUCHIBATh M300PAKEHHE, CO3/1aBAEMOE IIOCKUM 3€pKajioM, TOHKOH
JINH30M;

BBITMOJIHATH AKCIEPUMEHTHI TI0 UCCIIEI0BaHUIO0 (PU3NYECKUX SIBJICHUH U TPOIIECCOB
C HCHOJb30BAaHUEM MPSAMBIX, U KOCBEHHBIX M3MEPEHUN: MpHU 3TOM (POpPMYIHPOBATH
npobsieMy/3ajady Y THUIIOTE3Y Y4eOHOro OKCIEPUMEHTa, COOUpaTh YCTAHOBKY
U3 IPEJI0AKEHHOT0 000pYy10BaHUs, MPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOBI;

OCYIIECTBIISAT MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU ITOM
BBIOMpPATh ONTUMAJBHBIM CIOCOO HM3MEPEHUS W HCIOJIb30BaTh HW3BECTHBIE METObI
OLICHKH MOTPEUIHOCTEN U3MEPECHUM;

UCCJIeIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH C HCIOIb30BAHHUEM IMPSIMBIX
U3MEpPEHHI: MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBaTH pPe3yJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (PU3MUECKHX BEIUYMH B BUJAE TaOIHIl U TpapHUKOB, AETaTh
BBIBOJIBI IO pE3yJbTaTaM UCCIIEeI0BAHNUS;

coOyrofaTh TpaBujiia OE30MacHOr0 TpyAa MPU MPOBEACHUM HCCICIOBAaHUN B
pamMKax yd4eOHOTO OKCIEpHUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM W TPOCKTHOU
NEATETLHOCTH C WCIOJb30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB H JIaOOPaTOPHOTO
000opyI0BaHUS;
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pemiaTh pacy€THbIC 3aJja4M C SIBHO 3aJaHHOW (DU3MYECKON MOJEINbIO, UCTIONb3Ys
¢usznyeckue 3aKOHBI W TPUHLMUIIBI, HA OCHOBE aHalM3a YCJIOBHUS 3aJaud BbIOUPAThH
bu3MYECcKyI0 MOJIeIb, BBIACHATh (U3HUECKUE BETUYHHBI U (POpPMYIIbI, HEOOXOIUMBIE
JUIsie€ PelIeHHs], MPOBOAMTH PACYETHI M OLIEHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAYEHUS
(bu3MYeCcKO BEIMUHHBI;

pelmaTh KauyeCTBEHHBIC 3a/aud: BBICTPAMBATH JIOTHUECKHM HEMPOTUBOPEUYUBYIO
LEMOYKY PpACCYXICHUW C ONOpPOM HAa M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
busznuecKkue IBICHUS;

UCIOJIb30BaTh NPHU PEUICHUU Y4YeOHBIX 3aJlad COBPEMEHHbIE WH(OpMAIMOHHBIC
TEXHOJIOTUH JJI1 TIOMCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAMM W IPEICTABICHUS
y4eOHOM W Hay4YyHO-TIOMYJsipHOW UWHGOpMAlMM, TIOJYYEHHOM U3  Pa3IMYHbIX
MCTOYHUKOB,KPUTUYECKU aHATU3UPOBATH MOJIYy4aeMyI0 HHPOPMAIIHIO;

OOBSACHSTH MPUHIMUIBI ACHUCTBUS MalluH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasiuyaTh yCclIOBUSA UX O€30MaCHOr0 UCIIOIb30BaHUS B IOBCETHEBHOM KU3HU;

MPUBOJNTH NMPUMEPHl BKJIaJa POCCHUUCKUX M 3apyOeXHBIX YUYEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSCHEHHUE IPOLIECCOB OKPYXKAIOIIEr0o MHUpPA, B pa3BUTHE
TEXHUKHUH TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HaHMUS MO (U3MKE B TOBCEAHEBHOW KU3HU
g o0ecriedeHus O€30MacHOCTH NpH oOpallleHuu ¢ IpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMHM, IJIi COXPAHEHHsI 3[0POBbS M COOJIIOJECHHUS HOPM 3KOJIOTHYECKOIO
NIOBEJCHUS B OKPYIKAIOIIEH Cpee;

paboTaTh B rPYIIE C BHITOJTHEHUEM PA3IHYHBIX COLUMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TpyMNIbl, paldOHAIBHO paclpeAeisiTh O00s3aHHOCTH M IUIAHUPOBATH
JEATEIIbHOCTh B HECTAHJAPTHBIX CUTYAlUSX, aJCKBAaTHO OILICHWBATH BKJIAJA KaXJOT0
U3 YYaCTHUKOB TPYMIbI B PEIICHUE PACCMAaTPUBAEMOM TPOOIEMBI.
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4. TEMATHYECKOE IINTAHUPOBAHUE

No IIporpammHuoe conepxkanue, Tema 3aHsITUA KonnuectBo B ToMm uncne [Tpenmetnsie (I1P)
ILII. 4acoB VP 113 K Cp nuyHocTtHbie (JIP)
pe3ynbTaThl
1 kype, 1 cemecTp
Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA
Conep:xanue: Ousnka — Hayka o npupoje. HayuHbsie MeTObI MO3HAHUS OKPYKAIOIIETO
Mupa.
Posb 5KCIEpUMeEHTa U TEOpHH B MPOLIECCE O3HAHUS MTPUPOABL. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue (HpU3NUECKHUX SABJICHU U mpolueccoB. Hayunsle runore3sl. Gusnueckre
3aKOHBI U TCOPHUH. rpaHI/II_ILI MNPUMCHHUMOCTH (1)I/ISI/I‘I€CKI/IX 3aKOHOB. HpI/IHI_lI/IH
cooTBeTcTBUA. POk 11 MecTo Qu3HKH B hOpMUPOBAaHUH COBPEMEHHON HAYYIHOU KapTHHBI
MHpa, B HpaKTH‘IeCKOfI JACATCIBHOCTH HIOZ[eﬁ.
1 T3.1 ®u3uka 1 METOJIbI HAYYHOTO TIO3HAHUS 2 2 0 0 0 IIP 1, ITP 2,ITP 3, IIP 4
JIP 2.1
Paznen 2. Mexanuka (8 u) 8

Conep:xkanue:

Mexannueckoe aprkeHne. OTHOCUTETFHOCTh MEXaHUYIECKOTO IBHKeHUs. CucremMa
OTCYETA.

Tpaexropus.

[lepemerenue, CKOPOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTB) M YCKOPEHUE
MaTepUabHON TOUKH, UX NPOEKIIMU Ha OCH CHCTEMBI

koopauHatT. CloXKeHne NepeMeieHuN U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBU)KEHUE.

I'padmkm 3aBHCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUSI, IIYTH U NTEPEMEIIEHHS
MaTepUaIbHON TOUYKH OT BPEMEHH.

CBoOonHOE majieHue. Y CKOpeHHe CBOOOTHOTO MaCHMS.

KpuBonuneitHoe neukeHue. [BueHne MaTepruagbHOM TOYKH M0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJZYJIIO CKOPOCTBIO. YTJIOBas

CKOpOCTB, TUHEWHas cKopocTh. [lepron u gacTota oOpareHus.
IleHTpOocTpeMHUTENBHOE yCKOpEHUE. TEXHUUECKNUE YyCTPOUCTBA U IIPAKTUYECKOE
IIPUMEHEHNE: CIIUJOMETP, IBIKEHUE CHApSAIOB, IIETTHBIEC M PEMEHHBIE TIepeladun
Ipunnun otHocurensHoctu "anunes. Ilepssiii 3akon HeroToHa. MHepLnansHble
cucteMsl orcuéra. Macca tena. Cuna. [lpunnun cynepnosunuu cuil. Bropoii 3akoH
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HeroToHa 111 MaTepuanbHON TOYKU.

Tperuii 3akoH HproTOHA [11s1 MaTepUalIbHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHHUS.

Cuna Tsoxectu. [lepBast kocMuaeckast ckopocts. Cuna ynpyroctu. 3akoH ['yka. Bec terna.
Tpenue. Bugsl Tperns (IIOKOsI, CKOIBKEHUS, KAUCHHUS).

Cuna tperus. Cyxoe TpeHue.

Cuna TpeHHUs CKOJNBKEeHHS U cuiia TpeHus nmokos. Kosddumment Tpenns. Cuna
COTIPOTHUBIICHHS TP ABMXKCHUH TEJA B )KUAKOCTH WM Ta3e.

IMocTynarensHOE 1 BpamaTenbHOE IBIKCHAE a0COIIOTHO TBEPAOTO TETa.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpalieHus. [Ineuo cunbl. YcinoBusa paBHOBECHS
TBEPIOrO Tea.

TexHuueckue yCTpoHCTBa U IMPAKTHUECKOE MPUMEHEHUE: TOALIUITHUKY, TBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

Vmnysibse MaTepHaibHOM TOUKHM (Tela), CHCTEMBI MaTEPHUAIBHBIX TOUeK. VIMITyJIbC CHIIBI U
N3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPAHEHUS HMITyNbca. PeakTHBHOE IBIKEHHE.
Pabora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckas s3Heprus MaTepuaabHON TOUKU. Teopema 00 N3MEHEHHN KHHETHIECKON
SHEPTHH.

[MorennmansHas sHeprus. [loTeHIaNbHASs SHEPTHUS YIPYTO Ne()OPMUPOBAHHON
TIPY>KHHBL.

[TorennuanbHas YHEPTUSA Tea BOIM3K MoBepXHOCTH 3emiu. [loTeHIanpHabIe 1
HETIOTeHIHaNbHbIe CHIIBL. CBSA3b PabOTHI HETIOTEHITHABHBIX CHJI C U3MEHEHHEM
MEeXaHHYeCKOH IHEPTUU CUCTEMBI TeJI. 3aKOH COXPAHEHHS MEXaHUYECKOI SHEPTHH.
Ynpyrue 1 Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpouCcTBa U MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOINEDP, IPYKUHHBIN
ITUCTOJIET, IBIDKEHHUE PaKeT.

2 Tema 1. Kunematuka
T3.2 Mexaunueckoe IBUKEHUE.

N B

3 [13.1 PaBHOMEpHOE U paBHOYCKOPEHHOE NMPSMOJIMHEHHOE
JBUKECHHUE.
KpuBonuHneliHoe IBUXEHUE.

4 Tema 2. lunamuxa
T3.3 3akonsl HeroTOHA. 3aKOH BCEMHPHOTO TATOTEHMUS.

5 Tema 3. 3akonvl coxpanenus ¢ Mexanuke
[13.2 3akoH coxpaHEeHUs UMITYJIbCa. 3aKOH COXpaHEHUs

TP 5, TIP 6
JIP 2.1, JIP 5.1- 5.3,
JIP 6.1- 6.4 JIP 7.1-7.7
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MEXaHUYeCKOM OHECPI'Un.

Paznen 3. Mosiekyasipas pusuka u repmoaunamuka (10 )
Conepaxanue: OCHOBHBIE TIOJIOKCHUS MOJICKYISIPHO-KMHETHYECKOW TEOpUH M HX
omnbITHOE 000CHOBaHKE. BpOoyHOBCKOE ABHKEHHE.

Hudpdysusa. Xapaktep ABWKEHHS W B3aUMOJICHCTBUS YACTHIl BemecTBa. Momenun
CTPOEHHS Ta30B,

KHUIKOCTEH M TBEPIBIX TN U OOBSCHEHHE CBOICTB BELIECTBA

Ha OCHOBe OJTHX Mojeneil. Macca u pasmepsl Monekyl. KommdecTBo BerecTBa.
ITocrostHHas ABoranpo. TemnoBoe paBHOBECHE.

Temneparypa u e€ nsmepenue. Illkana remneparyp Llenscust. Monenb uieanbsHOro rasa.
OCHOBHOE ypaBHEHHE MOJIEKYIAPHO-KHUHETHYECKOI TEOPHH HAEaIbHOTO rasa.
AGcomoTHas TeMmIeparypa Kak Mepa CpelHed KHHETHYECKOH O3HEprHH TEIUIOBOTO
JIBUDKEHUS YaCTHII Ta3a.

[lIxana temnepatyp KenbBuHa. I'a3oBble 3akoHbl. YpaBHeHUuEe MeHaeneeBa—Knaneiipona.
3akoH JlanbToHa. HM3ompomecchl B HACANBHOM Tra3e ¢ IMOCTOSHHBIM KOJIHYECTBOM
BELIECTBA.

I'padnueckoe npencraBieHrEe H30IPOIIECCOB: H30TEPMa, H30X0pa, H300apa.

TexHUYeCKUE yCTPOWCTBA M MPAKTHYECKOE NPUMEHEHUE: TEPMOMETP, OapoMeTp
TepmoguHamuueckas cucreMa. BHYTpEHHssT 3HEpPrusi TEpMOAMHAMUYECKOM CUCTEMBI U
crocoObI €€ U3MEHEHHUS.

KonunuecTtBo Temnotel u paboTa.

BHyTpeHHsAs SHeprus OJHOATOMHOTO WAEalbHOrO Tasza. Bumsl Temionepenayu:
TEIUIONPOBOAHOCT, KOHBEKIINS, U3ITydeHHE. Y IeNbHas

TEIUIOEMKOCTb BenecTBa. KonudyecTBo TEIIOTHI IPH TEIIONEpeaaye.

[MonsTre 06 annabdatHOM nporecce. [1epBblii 3aKOH TePMOJMHAMHKH.

[lpumeneHne TmepBOro 3aKoHa TEPMOAWHAMHUKM K u3omponeccam. I 'paduyueckas
MHTEpIIpeTanus padoTHI rasa.

BTropoii 3ak0oH TepMOAMHAMUKH.

HeobOpaTtumocTs nporeccoB B IpHUpoIe.

TemnoBble MamvHbL. [IpUHIUIIBI 1EMCTBUS TEIJIOBBIX MAIIKH.

[Ipeobpa3oBaHus SHEPTHH B TETIOBBIX MAIIHHAX.

KoaddunmeHT mosne3noro eiHCTBUS TETJIOBOW MaIlIWHEI.

Huxn KapHo 1 ero ko3¢ UIHEeHT M0JIe3HOTO JSHCTBUSL.

OKonorn4eckre mpoOIeMbl TETNIOIHEPTETHKH.

TexHuueckue yCTpoHCTBa U MPAKTUUECKOE MPUMEHEHUE:!

JIBUTaTeNIb BHYTPEHHETO CrOpaHusl, ObITOBOM XOJIOMIIbHUK,

KOHJIULIOHEP
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[TapoobpazoBanue u koHaeHcauus. ViciapeHue 1 KUIeHue.

AOconmoTHas M OTHOCUTEJbHAs BJIAXXKHOCTh Bo3ayxa. HachlleHHBIH map. YnaenbHas
TEIIOTa MapooOpa3oBaHus. 3aBUCHMOCTh TEMIEPaTyphl KUIIEHHUs OT JaBlieHus. TBEpHoe
teno. Kpucrammuaeckne u aMmopgHbIe Tena. AHU30TPOINS CBOHCTB KpUCTaJUIOB. JKunkue

kpuctamisl. CoBpeMeHHbIE MaTepralsl. [1maBinenue u

KpHUCTaJUTH3anus. Y ienpHas TernoTa miasinesus. Cyonmmmanust.

VYpaBHeHUE TeroBoro O6ananca. TexXHUYECKHe YCTPONUCTBA U MIPAKTHIECKOE IIPUMECHEHHE:
THTPOMETP U IICUXPOMETP,

KaJIOpUMETpP, TEXHOJOTHUH IOTYYeHHS COBPEMEHHBIX MAaTepualoB, B TOM YHCIE
HaHOMAaTCpHaJloB,M HAHOTCXHOJIOTUN

6 Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu
T3.4 OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUHU
UJealbHOTO Ta3a.

7 [13.3 YpaBuenue MenneneeBa—Knaneiipona.
H3omnporiecchl.
8 Tema 2. Ocnoevt mepmoounamuku

T3.5 BHyTpeHHSsIs1 SHEpTUS] TEPMOAMHAMUYECKON CUCTEMBI U
CHOCOOBI €€ U3MEHEHMUS.

9 CP. 1 IlepBblii 1 BTOpOH 3aKOH TEPMOINHAMUKH.
TenoBble MalIUHBIL.

10 Tewma 3. ArperatHbie cocTosiHHS BerecTBa. Da3oBbie mepexoabl
T3.6 ArperatHbie

COCTOSIHUS BelecTBa. Pa30BEIC Mepexoabl

TP 7, TIP 8
JIP 1.1.-15
JIP 6.1-6.3

Pa3gen 4. Daexkrpoagnnamuka (12 1)

Coaep:xkanue: DJEKTpHU3aNMs TeNl. DJIEKTPUYECKUH 3apsi. J[Ba BHIa DJIEKTPUUYECKUX
3apsan0B. [IpoBogHuKY,

JIMAJIEKTPUKH U TIOJIyITPOBOAHUKH. 3aKOH COXPAaHEHHS AIEKTPUUECKOro 3apsijia.
BsanmopeiicTBue 3aps0B. 3aK0OH

Kynona. TouedHbIH dIEKTpUUYECKUN 3apsn. OnekTpuueckoe mosie. Hampspk€HHOCTH
ANEKTPUYECKOro Mol [IpHHIMI CYNEeprmo3WIMK  INeKTPUYECKUX mosiell. JlmHum
HATPSKEHHOCTH JICKTPUIECKOTO OIS,

Pabora cmn oamekrpocratudeckoro mois. [lorenmman. Pa3HOCTP TOTEHIHANIOB.
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IIpoBOIHUKY U AUINEKTPUKU B

JNEeKTPOCTaTU4EeCKOM mojie. JluanekTpudeckas MPOHULIAEMOCTb. OJIEKTPOEMKOCTb.
Kongencarop.

DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCAaTOpa. OHEprus 3apshyKeHHOTo KOHIEHcaTopa.
TexHUUECKHE YCTPOUCTBA U IMPAKTHUECKOE IPUMEHEHHUE: JEKTPOCKOIL, AIEKTPOMETD,
ANEKTPOCTATHYECKAsl  3alliTa,  3a3eMJICHHE  DJIEKTPONPHOOPOB,  KOHAEHCATOp,
KOIIMPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED

DNEeKTPUUECKUI TOK. Y CIOBHUS CYIIECTBOBAHHUS DIIEKTPUIECKOTO TOKA. MICTOUHHMKH TOKa.
Cuna toka. ITocTosHHBIH TOK.

Hampsokenue.

3akoH Oma ;78 ydacTka [enu. ODIJEeKTPUYEeCKOe COMPOTUBJICHHE. Y ACThHOE
conpoTuBieHue BemecTa. [locnenoBarenbHoe, MapajuledbHOE, CMEIIaHHOE COECTUHEHUE
IIPOBOTHUKOB.

Pabota 31eKTpruUecKoro Toka.

3akoH JDxoyns—JIeHua. MOIIHOCTb 3JEKTPUYECKOTO TOKA. DJIEKTPOJABIKYIIAs CHUa U
BHYTPEHHEE COMPOTUBIICHHE HCTOYHNKA TOKA. 3akoH OMa JIisl MOJTHO# (3aMKHYTOI)
anekTprdeckoit nernu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAS TMPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBHCHMOCTH  COIIPOTHBIICHHUS
METaJUIOB

OT TEeMIIePATYypPHI.

CBepXITPOBOIUMOCTb.

DnexTpudeckuii ToK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoguuku. CoOCTBEHHass W INpPUMECHas I[POBOJUMOCTh MOJYIPOBOTHHUKOB.
CaoiicTBa

p—n-nepexona.

[ToaynpoBoTHUKOBBIE TPUOOPBI.

DIEKTPUIECKUI TOK B paCTBOPAX U PACIUIaBaX AIICKTPOJUTOB.

DIEKTPOTUTHIECKASI TUCCOIHAIIS. DICKTPOIH3.

DneKTpuuecKuil TOK B razax. CaMoCTOSITENIbHBIN U HECAMOCTOSATENbHBIN pa3pal. MomaHus.
[Tna3ma.

TexHuUYecKkHe YCTpOWCTBA M TPAKTHYECKOE MPUMEHEHHE: aMIIePMETP, BOJBTMETD,
peocTar, ICTOYHUKH TOKa,

3NEeKTPOHArPEBATEIbHEIE MPHOOPHI, AIIEKTPOOCBETHUTEIbHBIE TPHOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BAKYYMHBIN IHOJI, TEPMUCTOPHI B (HOTOPE3UCTOPHI,
MTOJTYTIPOBOTHUKOBBII THOJ,

raJbBaHUKA

11 | Tema 1. DnekTpocraTuka
T3.7 IlpoBogHUKH,

TP 9, TIP 10, TIP 11,
TP 12, TIP 13
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JUDJICKTPUKHU U ITOJYIITPOBOJHUKH.

12 | T3.8 Hampspk€HHOCTH IEKTPHUECKOTO MOJIS. 2 2 0 0 0

13 T3.9 Dnexrpoémkocts. Konaencarop. 2 2 0 0 0

14 Tema 2. [TocTOSHHBIN MEKTPUUSCKHA TOK. TOKH B pa3IMIHBIX Cpemax 2 2 0 0 0
T3.10 3axon Oma st yaactka nienn. [locinenoBaTensHOe U mapaiebHOE
COeAMHEHHE TIPOBOHUKOB.

15 T3.11 1 1 0 0 0
[TonynpoBOJHUKH.

16 T3.11 1 1 0 0 0
KonrtponbHas pabora.

17 K.1 Dnexkrpudecknii TOK B pa3IMYHBIX Cpeax. 1 0 0 1 0

18 K.1 Koncynbrarusi. 1 0 0 1 0

Hmozo 3a 1 cemecmp

32y

JP 2.1
JIP3.1-3.2
JIP 7.1-7.2

1 kypc, 2 cemecmp

Paznen 4. Daexkrpoaunamuka (4 1)

Conep:xanue.

ITocTostHHBIE MarHUTEI.

B3aumoneicTBUE NOCTOSIHHBIX

MarHuToB. MaraurHoe none. BekTop MarHUTHON MHIYKIHU.

[puHnmn cyneprno3uuuy MarHuTHBIX nojel. JInauu

MarHUTHOM MHAyKUuuu. KapTrHa nMHUNA MarHUTHON MHIYKIUH OISt

MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mnose NpoBoAHHMKA ¢ TokoM. KapTtuna nuHuit
HHAYKIUH MarHUTHOTO TIOJsI ATMHHOTO HNPSMOro MPOBOAHMKA M 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJIHHKA, KATYHIIKU ¢ TOKOM. OnbIT OpcTena.

B3anmMopeiicTBre IpoBOAHUKOB ¢ TOKOoM. Cuita AMriepa, e€ Moy U

HampaBieHue. Cuna JlopeHna, e€ Moxyns M HalpaBieHHME. J[BHXKEHHE 3apsyKEeHHOU
YacTHUIIBI B OAHOPOIHOM MarHUTHOM mojie. Pabora cunsl Jlopenna.

SIBieHME NEKTPOMArHuTHOM HHAYKIMU. [I0TOK BEKTOpa MarHUTHON MHAYKLIUU.
OIEeKTPOABIIKYIIAS CHUIA MHIYKIHH.

3aKoH 3JeKTpoMarHuTHo uuaykiuu dapajest.

BuxpeBoe snexTpuueckoe moie. DIEKTPOABHXKYIIAs CHIA WHAYKIUH B IPOBOJHHKE,
JIBUKYILEMCS IOCTYNATENbHO B OTHOPOJHOM MAarHUTHOM HOJIE.

IIpasuno Jlenna.

WNHayKTHBHOCTD. SIBIeHHE CAMOMHAYKIMHU. DIEKTPOABHKYIIAs CHJIA CAMOMHIAYKIIUU.

34




3Hepr1/1$1 MAarHMTHOTIO IOJIA KaTYIIKHU C TOKOM.

3J'IeKTpOMaFHI/ITHOC noye. TexHuueckue yCTpOﬁCTBa U TPAKTUYECKOEC TPUMCHCHUC:
IIOCTOSIHHBIC MAarHuThlI,

OJIEKTPOMAarHuThl,

QJIEKTPOABUTATEIb, YCKOPUTEIIN JIEMEHTAPHBIX YaCTHUII,

WHIAYKOUOHHAA I1€Yb

19

[13.4 Cmta Ammiepa. Cua Jlopenria.

20

I13.5
3aKOH AIIEKTPOMArHUTHON MHIYKIIHH.

TIP 9, TIP 10, TIP 11,
TP 12, TIP 13

JIP 2.1

JIP 3.1 3.2

JIP 7.1-7.2

Paznen 5. KoJsieOanus u BoJiHbI (8 1)

Conep:xanue: KonebaTtenpHas cucrema.

CBo0OoHbIe MexaHuueckue Kojebanus. ['apMoHnueckue

konebanus. [lepuon, yacrora, ammuryna u ¢asa kosnedanuil. [IpykUHHbIA MasSTHHK.
MaTtemMaTU4eCKUH MasTHUK.

YpaBHEHNE FraApMOHUYECKUX

koneGanui. [IpeBpalieHne sHEPruy Py rapMOHMYECKHUX KOJICOAHHUSIX.
KonebarenbHbI KOHTYD.

CB0OOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHNs B HACATLHOM

KoJieOaTenbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHHIECKUMH U

JIEKTPOMarHUTHBIMH KoJiebannsiMu. Popmyina ToMmcoHa. 3aKOH COXpaHEHUs SHEPTUH B
n/lealIbHOM KOJIeOaTeIbHOM KOHTYpE.

IIpencraBneHne o 3aTyXaoNuXx KojaebaHusX. BeIHyX1eHHBIe MeXaHUYEeCKHe KOoJIeOaHus.
Pe3onanc. BeinyxieHHBIE

9JIEKTpPOMarHuTHbIe Kosiebanus. [lepeMeHHbIH TOK.

CuHyCOUIaNbHBIA IEpEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMITJIUTYIHOE 1
JieiicTByIOIIIee 3HAUYCHUE CHIIBI TOKA U HanpsokeHud. Tpancdopmatop. IIponsBoacTso,
nepeaaya U NoTpedieHue

INEKTPUUECKON SHEPTUH.

OKONOrH4ecKHe PUCKU

IIPU IPOU3BOJCTBE JIEKTPOIHEPTUH.

KynbeTrypa ncnonb3oBaHus

9JIEKTPO’HEPTUU B IOBCEJHEBHOM XKU3HMU.

TexHuueckue yCTpoHCTBa U MPAKTUIECKOE IPUMEHEHHUE!

ANEKTPUUYECKUH 3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKa, INHUN

IEKTponepeiayd
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MexaHHuecKkue BOJIHBI, YCIOBUS pacnpocTpaHeHus. Ilepuos.

CKOpOCTb paclipOCTpaHEHUs U

JUTHHA BOJIHEL [lomepevHpie U mpoIoibHBIC BOHEL. MHTEpepeHIrs U Tudpakius
MeXaHUYeCKUX BOJH.

3Byk. Ckopoctb 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
DIEeKTpOMAarHuTHHIC BOJTHEL.

VYcnoBus n3myyeHus

3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opuenTanus sektopos E, B,

V B 3JIEKTPOMAarHUTHOH BOJIHE.

CBOICTBa ANIEKTPOMArHUTHBIX BOJH: OTpaKeHHE, IPEIIOMIICHHE,

nosspuszanyst, Audpakuus, tHTepdepenius. CKopocTh 3JeKTPOMArHUTHBIX BOJIH.
Ixana QJICKTPOMAriMTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMAriMTHBIX BOJIH B TCXHUKE U
ObITY.

IIpuHIUIBI paAuOCBsI3H U TeleBHICHNS. Paanonokanus. DeKTpoMarHUTHOE 3arps3HEHNe
OKpY’KaIoIIeH Cpepl.

TexHUUECKHE YCTPOWCTBA U MPAKTUIECKOE TPUMEHECHNE: MY3bIKAIbHBIC MHCTPYMCHTHL,
YIIBTPa3BYKOBas TUArHOCTHKA

B TEXHHUKE W MEIUIMHE, paaap, paIuonpuéMHIK, TEIIEBU30p, aHTeHHA, Tenedon, CBY-
edb

I'eomerprueckas ONTHKA.

[IpsamonuHeliHoe pacpocTpaHEeHUE CBeTa B 0HOpoAHOM cpene. JIyu cBera. ToueuHslit
HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeta. [loctpoeHue

n300pakeHNi B TNIOCKOM 3epkaje. IIpenomiieHne cBeTa. 3aKOHBI IPEIOMIICHHS CBETA.
AGCOMOTHBIN

rnokasateib npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblii yroia nojJHoTro
BHYTPCHHETO OTPaKCHUSI.

Hucniepcust cBera. COXHBINA cocTaB Oemoro cBeTa. LIBeT.

Cobuparomue U paccenBaroniie THH3EL. ToHKas nH3a. DOKyCHOE paccTosHIe U
ONTHYECKas CHJIa TOHKOH JIMH3EL. [locTpoeHne H300pakeHU B COOMPAIOIINX U
paccenBaromux JuH3aX. GopMyTa TOHKOH JHH3EL. YBEIMYCHHE, TaBAEMOE JIMH3O0M.
IIpenensl MPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonHoBas ontuka. MaTEpdepennus ceeta. KorepeHTHbIE HCTOYHUKHY.

YcnoBust HabIIOAEHNS MAKCHMYMOB 1 MUHIMYMOB

B MHTEePPEPEHINOHHON KapTHHE OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.
Judpakius ceera. JudpaknmnonHas pemeTka. Y ciioBre HaOII0IeHHS TJIABHBIX
MAaKCUMYMOB IIpHU MMaJ€HUU MOHOXPOMATUICCKOr0 CBETA

Ha TudpaknuoHHY0 peméTky. [lonspusanms cBeta. TexXHHYSCKHE yCTPOHCTBA U
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MPaKTUYCCKOC NPUMECHCHHUE: OYKHU, JIYyIIa, Q)OToannapaT, HpOCKHI/IOHHLIﬁ arrmapar,
MUHKPOCKOII, TCJICCKOII, BOJIOKOHHAA ONTHKA, JJI/I(bpaKHI/IOHHaH peméTKa, TIOJIApOU

21 Tema 1. MexaHWUYECKUE U DIICKTPOMATHUTHBIC KOJICOaHMSI
CP.2 MexaHndeckue 1 dICKTPOMarHuTHBIC KOJIcOaHHs

22 Tema 2. MexaHuueckue 1 3JIeKTPOMAarHUTHBIE BOTHBI
T3.12 Mexanuueckue U 3JeKTpOMarHuTHbIE BOJTHBI

23 Tema 3. Onrtuka
[13.6 3akoHBI OTpa’keHUs U MPETOMIICHHS CBETA.

24 T3. 13 BonHoBag onTuka.

ITP 14, IIP 15, IIP 16,
P 17, I1P 18, IIP 19
JIP 5.1-5.2
JIP 6.1-6.3

Pa3jnen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCUTEJIBHOCTH (2 4)
Copnepxanue: [locTynaTsl ciennanabHOM TEOPUH OTHOCHTEIBHOCTH: HHBAPUAHTHOCTD
MOJYJIsl CKOPOCTH CBETA B BaKyyMe, IIPHUHIUI OTHOCUTEIILHOCTU DHUHINTEHHA.
OTHOCHUTEIBHOCTD

OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKpPAIIEHHE ATHHBI. DHEPIHs U UMITYJIbC
PENATUBUCTCKOI yacTuIlpl. CBA3b Macchl ¢ PHEPTUEH U UMITYJICOM PETSTUBUCTCKON
Y4acTUILBl. DHEPrUsl MOKOs

25 T3.14 OcHoBBI crieUANBHONU TEOPUU OTHOCUTENBHOCTHU

Paszpnen 7. KBantoBasi pusuka (5 4)

Copep:xanue: ®otonsl. Popmyna [Tnanka cBs3u SHEprUH (HOTOHA C €TO YACTOTOM.
DHeprust 1 UMITyNbC (OTOHA.

Otkpeitre U uccnenaosanue Goroddpderra. Onbitel A.I'. CToseroBa. 3aKOHbBI
doroaddekra. YpaBuenue

DiiHmreitna 11 porodpdexra.

«Kpacuas rpanuna» ¢poroaddekra. Jarnenue ceera. OnbITH

I1.H. JleGeneBa.

Xumudeckoe AeiicTBUe cBeTa. TeXHUYECKHe yCTPOHCTBA U ITPAKTHYECKOE IPUMEHEHHUE!
(doTosanieMeHT, POTOAATINK, COTHEUHAs OaTapesi, CBETOIHO/

Mopens atoma Tomcona. Ombitel Pesepdopna mo paccesHuro

a-vyactull. [lnanerapHas moxens aroma. [loctynatsr Bopa.

Wzny4enune u noryonieHne (OTOHOB IPH MEPEXOIe aTOMA C OJHOTO YPOBHS YHEPTUH HA
nIpyroil. Buasl criektpoB. CIeKTp ypoBHEH SHEPTHUH aTOMa BOJIOPO/IA.
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BonHoBble cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHo- BOJTHOBOH Ayanu3M.
CHOHTaHHOE ¥ BBIHYKJCHHOE H3ITy4YCHHE.

TexHuyeckue ycTpoucTBa U MPAKTUIECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHAIN3
(cniexTpockom), J1a3ep, KBaHTOBBIH

KOMIIBIOTEP

OKCNIepUMEHTBHI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHUS SApa.

OtkpsiTHE paanoakTuBHOCTH. OnbITH Pe3epdopra mo onpeneneHuto cocraBa
panuoakTHBHOTO M3ydeHus. CBoiicTBa anbga-, 6eta-, raMMa-u3nydeHus. Biousaue
PaANOAaKTUBHOCTH Ha )KHMBBIE OPTraHU3MBI.

OTkpeITHE IPOTOHA U HeliTpoHa. HykimonHas Monens siapa ['eiizenOepra-lBaHeHKO.
3apsn sapa. MaccoBoe uucio sapa. M30Tonsl.

Anbda-pacnaa. DIeKTpOHHBIN 1 O3UTPOHHEIH OeTa-pacnana. ['amma- m3mydeHue. 3akoH
PaANOaKTUBHOIO pachaja.

DHeprus CBSI3U HyKJIOHOB B sIJIpe.

Snepubie cuiel. JledexT Macchl sapa.

SInepHsble peakuuu. [leneHue u CUHTE3 A1ep.

Snepusiit peaktop. Tepmosiaepusiii cunTe3. [IpobiaeMbl U EPCHEKTUBHI SepHOI
SHEPreTHKH.

DKOJOTUYECKHE acTeKThI AePHON SHEPTETHKH.

OneMeHTapHbIe 4acTHLBL. OTKPBITHE MO3UTPOHA.

Mertop1 HAOIIOICHNS ¥ PETHCTPAUK HJIEMEHTAPHBIX YacTHII.

dyHnaMeHTanbHbIE B3anMoAeHcTBUs. EMUHCTBO U3ndeckoi KapTHHBI MHpa.
TexHuueckue yCTpoUCTBa U MPAKTUUECKOE IPUMEHEHHUE: T03UMETp, kKamepa BuibcoHa,
SIIEPHBIA peakTop, aToMHast bomba

26 Tema 1. DneMeHTHI KBAHTOBOI ONTHKU
T3.15 DneMeHTHI KBAaHTOBOM OITHKHA

27 Tema 2. CtpoeHue atoma
T3.16 Ctpoenue aToma

28 Tema 3. AToMHOE SIPO
T3.17 AtomHoe siapo

Pa3nea 8. DiieMeHTBI acTPOHOMMH U acTPOPuU3UKHU ( 4 1)
Copep:xanue: DTansl pa3BUTHA acTpoHOMHUH. [IpHuKIIagHOE N MHUPOBO33PEHYECKOE

I1P 20, ITP 21, IIP 22,
I1P 23, ITP 24, IIP 25,
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3HAYEHUE ACTPOHOMUH.

Bun 3Bé3aa0T0 Heba. Co3Be3nus, spKue 3BE3HI, ITIAHETHI, UX BUANMOE ABIDKCHIE.
Comnnueunas cucrema. Comare. ComHedHast akTUBHOCTE. VcTounnk sHeprun ConHIA U
3BE3/1. 3BE3/1BI, MX OCHOBHBIC

XapaKTepUCTHUKU. JlnarpamMmma «CreKTpaJIbHbIN KJ1acC — CBETUMOCThY. 3BE3/IbI TTIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTbY JIJIs 3BE3/1 IIIaBHOM
noclieIoBaTeIbHOCTU. BHyTpeHHee cTpoeHue 38E31. COBpeMEeHHbIE MPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJtoMU ConHIA U 3BE3 . DTanbl )KU3HU 3BE31. Mneunbiit [1yTs —
Hamra ["amakruka. ITonoxenne u aBrkenne Coinnna B ["anakTuke. THITBI TaTaKTHK.
PanuoranakTuku u kBazapel. YEpHbIE ABIPHI B siApax rajiakTuk. Beenennas. Paciupenue
Bcenennoii. 3akon Xab6ma. Pa3zberanue ramaktuk. Teopus boxpmioro B3peiBa.
PenmkroBoe m3nmydenue. MacmrabHas cTpykTypa Beenennoit. MeTaranaktuka.
Hepeménasie mpo01eMbl aCTpOHOMIH

ITP 26, I1P 27
JIP 2.1, JIP 5.1- 5.3,
JIP 7.1-7.3

T3.18 Drambl pasBUTHs ACTPOHOMHHU. 1 1 0 0 0
T3.18 Koutposnbhas pabora 1 1 0 0 0
K.2 Koncynpranus 2 0 0 2 0
Hmozo 3a 2 cemecmp 23 13 6 2 2

HUTOIO O NPEJAMETY | 55 35 12 4 4

VP — ypok; 13 — npaktrueckue 3austust; K — koncynpranum; CP — camocTosTensHas paboTta
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5. YCJIOBUS PEAJIM3AIINU AJATITUPOBAHHOM PABOYEN ITPOT'PAMMBI

5.1 B kosienxe npeaycMOTpeHO MaTepHaIbHO-TeXHHYECKoe 000py/0BaHHe 001Iero
N0J1b30BaHUs (VI 00y4YAIOIINXCS C HAPpYLIEHHEM CJIyXa)

o nnykunonnas netas MCS0C.

e unykunoHHas cucrema s ciadocibimanmx Y C-50/K

e Amnmapar  3BYKOYCWIMBAIOIIMN  BO3AYIIHOM M  KOCTHOM  IIPOBOJUMOCTH, U
BuOportaktuibHoro Bocupusatus - ABKT-/[-01 "T'no6yc"

e NndopmanroHHbie CEHCOPHBIE KHOCKHU.

5.2 AOIT CIIO mpemycMoTpeHOo coOmtofeHne TpeObOBaHUNH K JOCTYMHOCTH 3JaHUN U
COOPYKEHMH KoJuleka U 0€30I1aCHOI0 B HUX HAaXOXAECHUS, B TOM YHCIIE:

— OOecrieyeHne JOCTYIMHOCTH MpPUJIETAIONICH TEPPUTOPUH, BXOAHBIX IMyTeH, myTen
IIepEMELICHUS BHYTpU 3/1aHus JUISL o0yJarommxcs C OTrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 37]0POBbsI U HHBAJIN/IOB;

— Hannume cnenuanbHBIX MECT B ayIUTOPHAX JUIS OOYYalOMIMXCS C OTrpaHHMYCHHBIMH
BO3MO>KHOCTSIMU 37I0POBbsI U HHBAJIN/I0B;

— Hannune 000pyIOBaHHBIX CAHUTAPHO-TUTHEHUYECKUX TIOMEIIEHUH s 00ydJarommxcs
C OIpaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbsI U HHBAJIHJIOB;

— Hanuuue cucreMpl CUrHaIU3alMU M OMOBEUICHUS JUIsl OOYYarOIIMXCS C OTPaHUYEHHBIMU
BO3MOYXHOCTSIMU 3/JOPOBbSI 1 HHBAJIUOB.

5.3 K obopynoBanuto pabouyero mecta wuHBanuga w/wiu juna ¢ OB3 mo cayxy
MPEeIbSABISIOTCA TpPeOOBaHUA: pacCTaHOBKAa OOOpYyIOBaHMS W MeOeld Ha paboyux MecTax
JIOJbKHA o0ecmednBaTh 0O€30MacHOCTh UM KOM(OPTHOCTH TpyAa, HE co37aBaTh IMOMEX Ui
MOJX0/1a, TOJb30BAHMS, MEPEIBUKCHUS; CTAaHKH, TEXHMUYECKHE YCTPOWCTBA JIOJDKHBI HWMETh
yCTOMUMBBIE OE30IacHbIE KOHCTPYKIMH, MPOYHYIO YCTAaHOBKY M (DPHKCAlMIO, TPOCTOH Crocod
I10JIb30BAHHUS; PACIIOJIO0KEHHUE MOJIOK Ha YPOBHE IJIEY U HE BBILIE YEJIOBEUECKOIO POCTA; CTOJIBI U
CTYJbsI IOJKHBI OBITh 000PYAOBAaHbI PErYIUPYEMBIMU IO BBICOTE
MeXaHU3MaMH U Jp.

Pabouee mecto (mpu HEOOXOAMMOCTH) JOIKHO OBITH O0ECIEYeHO 3BYKOYCHJIMBAIOLICH
anmapaTypoil, BHU3yaJbHBIMH HWHIMKATOPaMH, KOTOpbIE MpeoOpa3yroT 3BYKOBBIE CHUTHAIBI B
CBETOBBIE, PEUYEBbIE CUTHAJIBl B TEKCTOBYIO OETYIIYI0 CTPOKY /sl OPUEHTUPOBKM JIUI[ C
HapYIICHUSIMH CTyXa.

O6opynoBaHue OTPAKIACHUS JBUKYIINXCS MEXaHU3MOB, JIECCTHUYHBIX MPOJIETOB U JIPYTUX
OMACHBIX 30H B COOTBETCTBUU C JCUCTBYIOUIMMHM TpEOOBAHUSMHU CTaHAAPTOB CHUCTEMBI
0€30MacHOCTH TPy/Ia.

Opranusanus padodero Mecta Ajsi 00y4aroluXcs ¢ HApyIIeHUeM CJIyXa

* pEKOMEHJyeTCsl — TepBas WU BTOpas mapra (OKOJIO OKHAa WM B CpPeOHEM psdy) C

OpraHu3anyeil J0CTaTOYHOIO MPOCTPAHCTBA, YTOOBI OOYYAIOIIMICS B YCIOBUSX PEUYEBOTO

MOJIUJIOTa WMENI BO3MOXKHOCTh TOBOPAYMBATBCS W CIYXO-3pUTENBHO BOCIPUHUMATH pPEUb

OKPYKarOIIHNX

* pacrnojiokeHre OOy4aroIierocss TakuM o0pa3oM, YTOOBI €ro JIydlle CIbllaiiee yxo ObLIo

MaKCUMaJIbHO MPUOIMKEHO K MeIarory Ha 3aHATUH (CIIpaBa/ciieBa OT Meaarora)

* ayauTOpHUs JOJDKHA OBbITh 00OpyJOBaHAa CTAllMOHAPHOW 3BYKOYCHJIMBAIOILIEH ammaparypoit

KOJUJIEKTUBHOT'O TIOJIb30BaHUS

* yueOHas ayIuTOpHs JODKHA OBITh 000pYyJIOBaHA PAJIMOKIACCOM, KOMITBIOTEPHONW TEXHUKOH,

ayTUOTEXHUKON (aKyCTHUECKUU yCHUIUTENbh U KOJIOHKH), BUJCOTEXHUKOU, JOKYMEHT-KaMepou,

TekcTohoHaMHU
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* OCHAIlleHWE AayJAUTOPUU MYJbTUMEIWWHOW ammapaTypod: JOocKa C TpPOeKTopoMm /
WHTEPAKTUBHAS TAHEJb, KOMIIBIOTEp C KOJIOHKaMu M BbIXoAOM B INeterNeet, cpencrBa s
XpaHeHus u nepenoca napopmanuu (USB-Hakonureau, npuHTep, CKaHep).
* crieruanbHOe 000pyAOBaHUE ISl 3aHIATHM CypjoIrienarora u joromnena (3epkaino, FM-cucremsl,
uHaukarop 3Byudanus WH3, cypmonoromeanyeckuit Ttpenaxep «Jlpnbdald2y, crernuanbHbe
KoMIibroTepHbIe Tporpammbl Hearthe World, Speech W u n1p.)

5.4 Texnn4yeckue U NPOrpaMMHbIe CPeICTBA 00IIEr0 M CNEeNUATbHOI0 HA3HAYCHUSA
* HayIIHUKH ¢ MUKPO(OHOM
* MOOMJIBHBIN painOKIIACcC
* akyctrueckas cuctema (Crucrema cBOOOAHOTO 3BYKOBOI'O IOJIS)
* nH(GOPMAIIMOHHASA UHIYKIIMOHHASI CUCTEMA
* TeKCTO(OH
* BHJICOTEKA YUYEOHBIX U JPYTUX HCIOJIB3YEMbIX B 00pa30BaTeIbHOM MPOIEcce BUACOPHIEMOB C
cyoTuTpaMu
* MyJIbTUMEJUITHBIE CPECTBA NMpueMa-nepeaaun yueoHon nHbopManuu (IpoeKTop, TEIEBU30pP,
WHTEPaKTUBHAs MMaHEeJb, TOKyMEHT-KaMepa U T.11.)
* CYpPIOTEXHHUYECKHE CpEICTBa A KOMIICHCAIIMM YTPAuE€HHOW WM HApYIICHHOH CIyXOBOM
byHKIIUU
5.5 TpeboBanuss K y4eOHO-METOAMYECKOMY U  HH(POPMAIMOHHOMY  OOeCHeueHUI0
a/JlalTHPOBAHHOMN pabouell MporpamMmbl AJs 00y4AKOIIUXCH C HAPYLIIEHUSIMH CJIyXa
VY4eOHble 1 HTHPOPMALIMOHHBIE PECYPCHI
* y4eOHUKHU B AIEKTPOHHOM U MEYaTHOM BapHaHTE
* yueOHBIE MOCOOMS, MaTepHalbl JUIsi CaMOCTOSATENbHOW pabOThl B meuyaTHOW (opme WM B
(dbopMe FNIEKTPOHHOTO JOKYMEHTA
* IPOTPaMMBbI BUPTYaIIbHBIX Ta0OPaTOPHBIX paboT
* yueOHbIe MaTepHalibl B BUieoopmare ¢ CypAonepeBoI0M Ul CyOTUTpaMU
* cucTemMa MoJIepKKU y4eOHOro mpolecca 00pa3oBaTenbHON OpraHu3aiy, QyHKIHOHUPYIOIIas
Ha IporpaMMHOI 00pa3zoBaTenbHO m1aThopme
* 3JIEKTPOHHBIE 00pa30BaTENbHbIE PECYPCHI
* MYJIbTUMEUITHBIE PECYPChI
* CEpBUC BUICOKOH(DepeHIni
* IpOrpaMMHOE oOecrieueHue /Ui TEKCTOBOM, TOJIOCOBOW U BUIEOCBS3H
MEPUOANYECKHUE N3/IaHUS B JIEKTPOHHOM U [1I€YaTHOM BapHaHTE
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