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Pabouas mporpamma yueOHOW aucuumiuHbl «Pu3nka» pa3paboTaHa Ha OCHOBE TpeOOBaHMI
®denepanbHOr0 ToOCynapcTBEHHOro ooOpasoBarenbHoro crangapra (OI'OC) mno cnenuanbHOCTAM
cpenHero mpodeccuoHanbHOro obOpazoBanus (CIIO) 21.02.19 3emJieycTpoiicTBo (YKpymHEHHAsS

rpymma 21.00.00 IIpuknamHas reosiorus, TOpHOE Je]0, HeTerazoBoe JeN0 U I'eoJIe3us) U yueOHBIX
mnanoB AHITOO VYPIIK.

Opranuzanus-pazpadotuuk: AHITOO «Ypanbckuii MOJIUTEXHUYECKUN KOJIISIK»



MHNOACHUTEJIbHASA 3AIINCKA

[Tporpamma obmieo6pazoBarenpHOi yueonoit nuctumnunsl 11/].03 ®usnka npeanasHayena s
u3yueHust pusuku B mpodeccmoHambHBIX oOpa3oBarenbHbIX opranmzanusx CIIO, peanusyromux
o0pa3oBaTelbHYIO MpoTpamMMy cpeaHero obmiero oOpaszoBanmsi B mpenmenax [IIICC3  nHa 0Gase
OCHOBHOTO 00111er0 00pa30oBaHus IpY MOATOTOBKE CIICIUAIMCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii PI'OC cpennero obOimiero oOpas3oBaHUS,
MPEIbABISIEMBIX K CTPYKTYpE, COACPIKAHUIO U pe3yabTaraM ocBoeHHs yueOHo# mucrmrmanasl [1/1.03
®dwusmnka, B COOTBETCTBHMM C PekoMeHmanmusMu TO OpraHM3alWu IOJyYCHUs CpPEJHEro oOIIero
o0Opa3oBaHusi B Tpejaeiax OCBOCHHUS 00pa30BaTENBHBIX IMPOrPaMM CPETHETO MpPOo(ecCHOHATHLHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOTO oOOmIEro 0OOpa3oBaHUS C y4eToM TpeOoBaHMA (enepatbHBIX
rOCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB W MOJy4aeMoil mpodeccru WM CHEenHaTbHOCTH
cpenHero npodgeccuoHaIbHOTO0 oOpa3zoBanus (MUChMO [lemaprameHTa rocyJapCTBEHHOW MOJUTUKUA B
ctepe noarotoku pabouux kaapos u 1O MunobOpuayku Poccun ot 17.03.2015 Ne 06-259).

Conepsxanne nporpammsbl [1/].03 dusnka HanpaBiIeHO HA JOCTHXKEHUE CIEAYIONIUX IICJICH:

*OCBOCHHE 3HaHMH O (PyHIAMEHTANBHBIX (PU3MUECKUX 3aKOHAX W TPUHIIMIAX, JICKAIIUX B
OCHOBE COBPEMEHHOH (pHU3MUECKON KapTHUHBI MUpa; HauboJee BaXKHBIX OTKPBITUSAX B 007aCTU (U3KKH,
OKa3aBIIMX OMNpEJCIIONIee BIMSHAE Ha Pa3BUTHE TEXHUKH WM TEXHOJIOTHMH, METOJaX HAyYHOTO
MTO3HAHUS TIPUPO/IBI;

* OBJIAJICHHE YMEHHUSIMHU TPOBOIUTH HAOIIONEHUS, ITIAHUPOBATh M BBIMOJHATH SKCIICPUMEHTHI,
BBIIBUTaTh THUTOTE3bl M CTPOWTH MOJICNH, TPHUMEHSATh TOJYYeHHBIC 3HAaHUS 10 (QU3UKE IS
0OBSICHEHUS] Pa3HOOOPA3HBIX (PU3UUECKUX SBICHHA W CBOWCTB BEMIECTB; MPAKTUYECKU MCIIOJIH30BAThH
(bu3nveckne 3HaHW; OI[CHUBAThH JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOW MH(POPMAIINH;

* pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX H TBOPYECKHX CIIOCOOHOCTEH B
npoluecce MpUoOpeTeHus: 3HaHUM U yMEHUN 1O (U3UKE C MCHOJB30BAHUEM PA3UYHBIX MCTOYHHKOB
nH(OPMAaLIUK U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH;

* BOCIUTaHHE YOEXJEHHOCTH B BO3MOXHOCTU TMO3HAHHS 3aKOHOB IMPHUPOJIbI, UCIOJIE30BAHUS
NOCTHXKEHUM (Gu3MKM Ha Olaro pa3BUTHUS  4YEJTOBEYECKOW IMBWIM3ALMU;, HEOOXOJUMOCTH
COTPYIHHYECTBA B IMPOILIECCE COBMECTHOTO BBIMOJHEHUS 3a]a4, YBKUTEIHHOTO OTHOIIEHUS K
MHEHUIO OMNIMOHEHTa MPH 00CYKIEHUH MPOOJIEM €CTECTBEHHO-HAYUYHOT'O COJEpXaHHs; TOTOBHOCTH K
MOPAaJIbHO-3TUYECKON OILIEHKE HCIOJIb30BaHMs HAYYHBIX JOCTHXKEHUH, YyBCTBA OTBETCTBEHHOCTH 3a
3aIUTYy OKPYXKAIOIIeH Cpebl;

* HUCIOJB30BaHUE MPHOOPETEHHBIX 3HAHMA M YMEHUU AJIsl pEelIeHUs NPaKTHYECKUX 3ajad
MOBCEIHEBHOM JKM3HM, oOecreyeHus 0e30MacHOCTH COOCTBEHHOM JKU3HM, PalMOHAIBLHOTO
MIPUPOIOIONIE30BAHUS U OXPaHbl OKPYXKAIOUIEH cpefbl U BO3MOXKHOCTh MPUMEHEHUS 3HAHUN MpU
pelIeHNH 3a]a4, BOHUKAIOIIKX B MOCeayomen mpodeccnoHanbHOM e TeIbHOCTH.

B mporpammy BKIIOYEHO cojepKaHHe, HampaBlieHHOE Ha (HOPMHUpPOBAHHE Y CTYACHTOB
KOMITIETEHIINI, HeoOXoaumbIx it kadecTBeHHOro ocBoeHus [IIICC3 nHa 6a3e OCHOBHOTO OOIIETO
00pa3oBaHUs C MOJTYYEHHUEM CPEAHEro 00IIero 00pa3oBaHUs; TPOrPaMMBbl IOJATOTOBKU CIIELUATINCTOB
cpennero 3Bena (I1TICC3).

[Iporpamma yuebnoit mucuurimasl [1/1.03 ®dusuka sBIseTCS OCHOBOW A Pa3pabOTKU
pabounx mporpaMm, B KOTOPHIX MpodeccuoHaNbHbIe 00pa3oBaTeNbHbIe OpPraHUu3ally, Pealu3yIoIIe
o0pa3oBaTeNibHYIO NporpaMMy cpeqHero oodmero oopazoBanus B npeaenax ocoenus [IICC3 Ha Gaze
OCHOBHOTO 00I11eT0 00pa30BaHusl, yTOUHSIOT COJepKaHUEe YUeOHOro MaTepuala, IOoCIeJ0BaTeIbHOCTh
€ro M3ydeHHs, paclpejesieHue y4yeOHbIX 4acoB, TEMATUKY pedepaToB, WHIAMBHUIYAIBHBIX MPOEKTOB,
BUJIBI CaMOCTOATEIBHBIX pabOT, YYHUTHIBas CHENU(PHUKY MPOTrpaMM TMOATOTOBKH CHEIHATHUCTOB
CpEeIHEro 3BeHa, 0CBaUBaeMOi npodeccuy Win CenUualbHOCTH.

[IporpamMma MOXeET HCIOJIB30BaTbC APYTMMHU MPOPECcCCUOHATBHBIMU  00pa30BaTEIbHBIMU
OpraHu3alUsIMM, peau3yOUMMH 00pa3oBaTeIbHYI0 MPOrpaMMy CpeJHero oouiero oOpa3oBaHUS B
npenenax ocBoenus (ITIICC3) Ha 6a3e 0CHOBHOTO 00IIET0 00pa30BaHUSI.



OBIIASI XAPAKTEPUCTHUKA YYEFHOU JUCHUNIJIMHBI I1]1.03 ®PU3UKA

B ocHoBe yueOHnoit muctmmiannbl [1/.03 ®dwusmka nexur yctaHoBka Ha (opMUpOBaHHE Y
o0y4yaeMbIX CHCTeMBbI 0a30BBIX MOHATUH (U3WKUA W TPEICTABICHHI O COBPEMEHHOW (hu3nyecKoi
KapTHHE MHpa, a Takke BbBIpA0OTKA yMEHUIl MNPUMEHATh (U3MYECKHE 3HAHMA KakK B
npodeccHOHaTbHON AATENILHOCTH, TaK U JUIS PEIICHNS KU3HEHHbIX 3a1a4.

MHorre TOJO0XKEHHUs, pa3BUBaeMble (DU3HUKOHM, paccMaTpUBAIOTCS KaK OCHOBA CO3/aHUS U
HCIO0JIb30BAHUS HMH(MOPMAIMOHHBIX M KOMMYHUKalMOHHbIX TexHojorud (MKT) — opHoro wus
HanboJiee 3HAYUMBIX TEXHOJIOTHIECKUX JTOCTHIKCHUI COBPEMEHHOMN ITMBHIIU3AIUH.

®u3rka aeT K4 K NOHMMAaHUI0O MHOTOYMCIEHHBIX SIBJIEHUH M MPOLIECCOB OKPY)KAIOIIETO
Mupa (B €CTECTBEHHO-HAYYHBIX 00JACTSAX, COIMOJIOTHH, YKOHOMHKE, SI3BIKE, JIUTepaType u np.). B
¢u3uke GOPMHUPYIOTCS MHOTHE BHJBI JESATEIBHOCTH, KOTOPhIE UMEIOT METanpeaMeTHbIN xapakTep. K
HUM B MEPBYIO OYE€pPE]b OTHOCSITCS: MOJEIUPOBAHNE OOBEKTOB U MPOIECCOB, IPUMEHEHUE OCHOBHBIX
METO/IOB MO3HAHUS, CHUCTEMHO-MH(POPMAIMOHHBIA aHainu3, (opMylupoBaHHE THUIOTE3, aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CUCTeMaTH3alus, BBISBICHHWE NPUUYMHHO-CIEJACTBEHHBIX CBS3€il,
MIOMCK AaHAJIOTOB, YIpaBlieHWe OOBeKTaMu U mpoueccamu. VIMEHHO 3Ta AWCHMILIMHA TO3BOJISET
MMO3HAKOMUTh CTYJCHTOB C HAay4YHBIMH METOJAaMHU I[O3HAHUS, HAYYUTh MX OTJIMYaTh THIOTE3Y OT
TEOPUHU, TEOPHIO OT IKCIIEPUMEHTA.

®u3rka UMEeT OYEeHb OOJIBIIOE M BCEBO3PACTAIOLIEE YHUCIO MEXIUCIUIUIMHAPHBIX CBSI3EH,
IpUYeM Ha YpOBHE KakK MOHSATHUMHOIO ammapara, Tak U HMHCTpyMeHTapus. Cka3aHHOE I03BOJISET
paccMatpuBaTh (U3UKY KaK METaJAUCLUUILINHY, KOTOpas MPEJOCTaBIsSET MEXAUCUUIUIMHAPHBIN SI3BIK
JUIS ONTMCAHMsI HAYYHOUM KapTUHBI MHpa.

®u3nka SBISETCS CHCTEMOOOpa3yoUUM (aKTOpOM JUIsl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MpeIMETOB, MOCKOJIbKY (pU3MUecKue 3aKOHBI JIeKaT B OCHOBE COJIEp’KaHUS XUMUH, OHOJIOTHH,
reorpauu, acTPOHOMHUHU U CIEUUATbHBIX JUCHMUIUIMH (TEXHUYECKash MEXaHHWKa, 3JIEKTPOTEXHUKa,
AIIEKTPOHMKA U 1Ip.). YueOHas mucuumuinHa «Dusmka» co3iaeT yHUBEpcalibHYI0 0azy Ui U3ydeHUS
obuienpodeccHoHaNbHBIX U CHEIHATbHBIX JUCIHUIUINH, 3aKiaabiBas GyHIAMEHT AJIsl MMOCIETYIONIIEro
00y4EeHHS CTY/ICHTOB.

OO6manmasi TOTMYECKOW CTPOWHOCTBIO W OMHUPASICh Ha AKCIIEPUMEHTaJbHbIE (haKThl, ydeOHas
mucruruHa 171,03 dusuka GopMupyer y CTYAEHTOB MOUTMHHO HAydHOE MHUPOBO33peHue. Dusuka
SIBJIIETCS. OCHOBOM YU€HHUS O MaTepUAIIbHOM MUPE U periaeT mpoOieMbl ITOr0 MUpA.

N3yuenune ¢usuku B mpodeCCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3alUsiX, PeaTH3yIIInX
00pasoBaTeNIbHYIO TPOTPpaMMy cpeiHero oomiero oopazoBanus B npezaenax ocsoeHus [IIICC3 Ha 6aze
OCHOBHOTO 00Imiero o00pa3oBaHHs, HUMEET CBOM OCOOCHHOCTHM B 3aBUCHUMOCTH OT HpoQuis
npodeccuoHaIbHOTO 00pa30BaHUs. DTO BBIPAKAECTCS B COJACPKAHUU OOY4YEHHS, KOJMYECTBE YacoB,
BBIICNISIEMBIX HA U3YYEHHUE OTENbHBIX TEM MIPOrPaMMBbI, TITyOHMHE UX OCBOCHHUSI CTyIEHTaMH, 00beMe U
XapakTepe MPaKTUYECKUX 3aHITHI, BUJaX BHEAYIUTOPHON CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

IIpu ocBoeHUM crenuaIbHOCTH CIIO Texuuueckoro mnpoduiast MnpodhecCuOHAIBHOTO
oOpazoBanus (usuka uszydaercs Ha 6azoBoM ypoBHe PI'OC cpemnero oobuiero odpazoBaHus, Npu
ocBoenuu npodeccuit CIIO u cnenumanbuocteit CIIO texnudeckoro npoduis mpodeccHoHaIbHOro
oOpazoBanusi (uszmka uszydaercs Oosee yYrayOleHHO, Kak mpoduibHas ydeOHas IUCIUIUIMHA,
YUUTBIBAIOIIAs crielu(PUKy OCBauBaeMbIX MPOGECCHil UITH CTIeUaTIbHOCTEH.

Copnepxanne y4eOHOH IUCHMIUIMHBI, pealu3yeMoe IpH MOATrOTOBKE OOy4aloUIUXCs I10
npoeccusM U CHEeHaTbHOCTSIM €CTECTBEHHO-HAyYHOTo Mpoduiist mpodecCHOHAIbHOTO 00pa3oBaHus,
HE MMEET SBHO BBIPAXKEHHOW MPOQMIBHOM COCTaBJIAIONIEH CHENHATbHOCTH, OTHOCSIIHUECS K ATOMY
npopuno oOydeHus, He UMEIOT NPEeUMYIIECTBEHHONW CBSI3M C TEM MM WHBIM pazfesioM (U3UKH.
Onnako B 3aBHcMMOCTH OT mnoiydaemoil mpodeccun CIIO umum cneumansHoctu CIIO B pamkax
€CTECTBEHHO-HAYYHOT0 Tpoduiis MpodhecCHOHATBLHOI0 00pa30BaHUs MOBBIIIEHHOE BHUMAHHUE MOXKET
ObITH yJeNeHO Hu3ydeHHIo paszzena «MonekynspHas ¢usuka. TepMoauHAMHKa», OTAENbHBIX TEM
paszgena «ONEKTPOAMHAMUKA» M OCOOEHHO TEeM 3KOJOIMYECKOTO COJEepKaHUs, MPHCYTCTBYIOIIUX
IIOYTHU B KaXJ0M pas3zele.

Teopernueckue cBeaeHHS MO (PU3MKe MOMOJHIIOTCS AEMOHCTpAlMAMU U JIAOOPATOPHBIMU
paboTamu.



Nzydenne ob6meoOpazoBaTenpHoi yueOHOU mucturumbabl  [1/1.03 ®dwusuka 3aBepmiaeTcs
mojJBeIcHHEeM HTOTOB B (opme audQepeHIIMPOBaHHOTO 3adeTa WM SK3aMeHa B pPaMKax
IIPOMEXYTOUYHOM aTTecTaluu CcTyAeHTOB B Ipouecce ocBoeHus IIIICC3 c¢ nomydeHuem cpeaHero
o011ero oOpa3oBaHus.

MECTO YUYEBHOM JUCHUILIMHGI B YYEBHOM ILJIAHE

Vuebnas mucuurumna [1/1.03 ®wusmka sBisercs yd4eOHBIM TPEAMETOM II0 BBIOOPY W3
o0s3aTensHOM npeaMeTHo# oonacTu «EctectBennbie Haykm»y OI'OC cpemrero oomiero oopa3oBanwsl.

B npodeccuonanbHbIX 00pa30BaTENbHBIX OPraHU3AlMAX, PEATH3YIOIIHUX 00pa30BaTEIbHYIO
nporpaMMmy cpenHero oOmiero oOpasoBanusi B npenenax ocBoeHust IIIICC3 nHa 6a3ze OCHOBHOIO
obmiero oOpaszoBanus, ydeOHas mucrmminHa [1/1.03 ®usmka m3ydaercss B 00meoOpa3oBaTeIbHOM
nukie yuyebHoro rutana IIIICC3 na 6aze ocHOBHOTro o0miero oOpa3oBaHMsI C MOJIyYEHHUEM CPEIHETrO
obmero oopazosanus (I1TICC3).

B yueOnpix mmana IIIICC3 mecto yueOHOM mucuummsbsl [1/1.03 ®dusuka — B cocTaBe
o0uieo0pa3oBaTenpHbIX Y4€OHBIX AMCUMIUIMH 1O BbIOOPY, (QOpMUPYEMBIX U3 00s3aTENbHBIX
npeaMeTHelx obnacteit @I'OC cpennero obmiero o6paszoBanus, a8 crneuuainbHocted CIIO
COOTBETCTBYIOIIETO TTPO(HIIs MpodhecCHOHATHHOTO 00pa3oBaHuUsl.

PE3VJBTATHI OCBOEHUS YYEFHOM JUCIHUTILINHBI

OcBoenne conepxkanus ydeOonou mucuurumabl [1]].03 dusmka obecreymBaeT TOCTHHKEHUE
CTYJICHTAMH CJIEYIOMNX PE3YIIbTATOB:

* TUYHOCTIHBIX.

- YyBCTBO TOPAOCTH U YBOKEHUS K MCTOPUM M JOCTHUKEHHSIM OTEUECTBEHHOM (PHU3MUYECKOU
HayKd;, (U3UYECKH TPaMOTHOE TIOBEACHHE B TNPO(PECCHOHATBLHON NEATETLHOCTH W OBITY MpH
oOpareHuu ¢ mpudopamMu M yCTPOUCTBaAMU;

- TOTOBHOCTh K MPOJOJDKCHHIO OOpa3oBaHWsI W TIOBBIINICHUS KBadu(UKAIMH B W30paHHOM
poheCCHOHANBHOM NIEATETLHOCTH W OOBEKTHBHOE OCO3HAHHE POM (PU3HMYECKUX KOMIICTEHIIUH B
JTOM;

- YMEHHE WCIIOJB30BaTh JOCTHKEHUS COBPEMEHHON (M3UYECKOWM HAYKM M (PU3HYESCKUX
TEXHOJIOTUH JIJIs MOBBIIICHHUS COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BUTHS

B BBIOpaHHOM Mpo(heCcCHOHATBLHON NeATeITbHOCTH;

- YMEHHE CaMOCTOATEJILHO JOOBIBATh HOBBIC JJIs1 ce0sl (PM3MYECKUE 3HAHMS, UCIOJB3YS IS
ATOTO AOCTYIHBIE HCTOYHUKH HH(POPMAIIHH;

- YMEHHE BBICTpaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIICHHS B KOMaHJIE 10 PEIICHUIO OOIUX
3a7a4;

- YMEHHE YIPaBISATh CBOEH MMO3HABATEIBHON JIEATEIBHOCTHIO, IIPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEJIEKTYaJIbHOTO Pa3BUTHS;

b Memanpedmemﬂbzx:

- UCIIOJIb30BaHUE PA3IUYHBIX BUOB MIO3HABATEILHOMN ACATCIBHOCTH JUIS PEIICHHUS (PU3UICCKUX
3a/7la4, TPUMEHEHUE OCHOBHBIX METOJIOB TIO3HAHUsA (HAOJNIOJACHMS, ONHCAHUS, HW3MEpPEHUs,
AKCIIEPUMEHTA) JJISl U3YUEHUS PA3IMYHBIX CTOPOH OKPY)KAroIIel JeCTBUTENLHOCTH;

- HCIOJIb30BAaHME OCHOBHBIX WHTEIJICKTYyalbHBIX  OMEpaluii: TOCTAaHOBKM  3aJlayW,
(dbopMyTUpOBaHUs TUTIOTE3, aHATM3a M CUHTE3a, CPAaBHEHMsI, 0000IIIEHNUs, CHCTEeMAaTHU3allUH, BBISBICHUS
MIPUYMHHO-CIIEICTBEHHBIX CBSI3€H, MOMCKA AaHaIoroB, (OPMYIHUPOBAHHS BBIBOJOB [UISI W3YyUEHUS
pPa3IUYHBIX CTOPOH (PHU3MYECKUX OOBEKTOB, SBJICHUA U TPOIECCOB, C KOTOPHIMU BO3HHKAET
HEO0OXO0IMMOCTh CTaJIKUBATHCS B Po(decCHoHaIbHOM cdepe;

- YMEHHE TeHEPUPOBATh UJIEH U OTIPEIENATh CPEACTBA, HEOOXOUMBIE I UX peaTH3allii;

- YMEHHUE HCHOJIb30BaTh PAa3IMYHBbIE MCTOYHUKH Ul TIONy4deHHs (u3nuecKoil mHopMaiuu,
OIICHUBATH €€ JOCTOBEPHOCT;

- YMEHHE aHaJTU3UPOBATh U MPEACTABISTh HH(POPMALIUIO B pa3TUNYHBIX BUJIAX;

- yMeHue TyOIUYHO TPEACTaBIATh pPe3yabTaThl COOCTBEHHOTO WCCIEIOBAHMS, BECTU
JMCKYCCHU, JOCTYITHO ¥ TAPMOHUYHO COUeTasi coaepkanue u (hOpMbI MPeCTaBIIeMON HHPOPMAITIH;
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* NPEOMEMHbIX:

- c(hopMHPOBAaHHOCTH TPEICTABICHUH O POJIM M MecTe (HU3UKH B COBPEMEHHOW Hay4YHOM
KapTHHE MHpa; TMOHUMaHHWE (PU3MYECKOHW CYIIHOCTH HaOMI0aeMbIX BO BceneHHO# sBIeHUH, ponn
¢u3ukn B QOPMHUPOBAHUU KPyro3opa W (PYHKIIMOHATHHON TPaMOTHOCTH YEJIOBEKA IS PEIICHUS
IIPaKTUYECKUX 3a/a4;

- BJIaJIEHUE OCHOBOIIOIATAIOUIUMH (PU3NYECKUMU OHATUSIMHU, 3aKOHOMEPHOCTSIMU, 3aKOHAMU U
TEOPUSIMH; YBEPEHHOE HCII0JIb30BaHKE (PU3NYECKO TEPMHUHOJIOTUN ¥ CUMBOJIUKHY;

-BJIaZICHUE OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHUS, HCIOJNb3YeMbBIMH B (U3UKe:
HaOJI0IEHNEeM, OTTMCAaHUEM, U3MEPEHNEM, IKCTIEPUMEHTOM;

- yMeHHs 00pa0aThIBaTh pe3yiIbTaThl H3MEPEHUH, OOHAPYXHBATh 3aBHCUMOCTh MEXIY
(GU3NIECKUMU BEIMYUHAMH, OOBSCHATH MOJTyYeHHBIE PE3YIIbTAThl U 1€1aTh BBIBOIBI;

- c(OpMHUPOBAHHOCTh YMEHHUS peliaTh (PU3NUecKue 3aauu;

- c(OpPMUPOBAHHOCTh YMEHHSI NPHUMEHSTHh MOJIY4YEHHbIE 3HAaHUS Ui OOBSICHEHUS YCIOBHM
MPOTEeKaHUs (PU3NUECKUX SIBJICHUN B IPUPO/IE.

* IUYHOCMHBIX PE3VIbMAMO8 0CE0EHUS NPOCPAMMbL B0CHUMAHUSA:

JIP 7 - oOcCO3HaMomMid MPHOPUTETHYIO LEHHOCTh JIMYHOCTH 4YEJIOBEKa; YyBaKaKOMIUU
COOCTBEHHYIO M YYXKYI0 YHUKaJIbHOCTh B pa3IMUYHBIX CHUTyallUsiX, BO Bcex (opmax M BUAAX
NeSITeIbHOCTH.

JIP 10 - 3a0oTsmmuiics 0 3amuTe OKPYXaroIenl cpejibl, COOCTBEHHON 1 4y»)0i 0€30TTacHOCTH, B
TOM YHCJIe MU(PPOBOH.



TEMATHUYECKOE IINTAHUPOBAHUE
[Tpu peanuzanyu conepxanus ooueoopazoBarenbHoi yueoHoi aucrumuinabl [1/1.03 Ousuka B
npenenax ocBoenust I1I133C na Ga3ze ocHOBHOro 00mIero oOpa3oBaHUs C TOJIYYEHHUEM CpPEIHErO
o0rmiero oOpa3oBaHMs MakCUMaJIbHAs yueOHasi Harpy3ka 00ydJarommxcs COCTaBIISCT:
* o cneuuanbHocTu CIIO Texumueckoro mpodmist 21.02.19 «3emneycrpoiictBo» — 181 yac,
W3 HHUX ayJauTOpHas (00si3aTelibHAs) Harpy3ka OOydaroIuXcs, BKJIIOYAs JabOpaTopHbIE padOThI, —
121 yac; BHeayIUTOpHAs caMOCTOsITeNIbHAs paboTa CTyAeHTOB — 60 yacos.

Ne . HaunmenoBanmne Tem KoanuecTBo 9acoB
MaxkcuMaabHast KoanuecTBO CamocTosiTe]Ib
HATrpy3Ka AyANTOPHBIX YACOB MPH Has
o4HOM opme 00ydeHuUs! pabota
BCEro B T.4.
JabdapaTopH
BbIX 3aHATHII

1 2 3 4 5 6
BBenenue 2 2
Pasnen 1. Mexanuka 25 15 12 10
Paznen 2. MonekysipHast pusuka.
Tepmoaunamuka. 25 16 8 6
Pazznen 3. DnexrpoauHaMuka 45 32 14 13
Paznen 4. Konebanus 1 BOJIHEI 30 21 6 9
Pazpnen 5. Onruxa 20 12 2 5
Paznen 6. OCHOBHI cielIMaIEHON TEOPUHU 6 4 4 )
OTHOCHUTEJILHOCTHU
Pasnen 7. DneMeHTHI KBAHTOBOH (PU3UKU 17 8 4 7
Pasnen 8. OBosmronusa Beenennoii 10 7 2 3
Hroro 181 121 52 60




COJIEP)KAHUE YYEBHOM JUCIUILINHBI
Beenenue

®duznka — (QyHIaMEHTAIbHAS HayKa O IPUPOJIC.

EcTtecTBeHHO-Hay4YHbIN METOJ IO3HAHMS], €0 BO3MOKHOCTH U TPAHUIbI IPUMEHUMOCTH.

DKCIIEpUMEHT M TEOpusi B TMpOLECCe IMO3HAHMSA MNPHUPOJbl. MojenupoBanue (GU3NUECKUX
SIBJIGHUH U MpolieccoB. PoJib 3KCIEpUMEHTa U TEOPUU B IIPOLECCE [TO3HAHUS TPUPOJIBI.

@dusnueckas BenuuuHa. llorpemHOoCTH M3MepeHHH (u3nyecknx BenuduH. Duzmueckue
3aKOHBL. ['paHUIBl NMPUMEHUMOCTH (U3NYECKHX 3aKOHOB. [loHsATHE O (HU3MUECKOW KapTHHE MHpa.
3navyenue ¢pusuku npu ocsoennu npodeccuii CI1O u cniemmansHocTeit CITO.

1. Mexanuka

Kunematuka. Mexannueckoe nswkenue. [lepememenne. Ilyrs. Cxopocts. PaBHOMepHOE
MIPSIMOJIMHENHOE JIB)KEHHE. Y CKOpeHne. PaBHOIIEpeMEHHOE PSIMOJIMHENHOE JIBUKEHUE.

CBobosHoe mazeHue. J[BrkeHue Tena, OpOIIEHHOTO MOJ YIJioM K ropu3oHTy. PaBHOMepHOe
JIBUKEHHE M0 OKPYXKHOCTH.

3akonbl Mmexanuku Hetotona. IlepBoiii 3akoH Hetorona. Cuma. Macca. Ummynsc. Bropoit
3akoH HptoToHa. OCHOBHOM 3aKOH KJIacCU4eCKOW AuHaMUKH. Tperuii 3akoH HeloToHa.

3aKkoH BCEMHUpPHOro TAroTeHus. I'paBurtannonHoe moisie. Cuna Tsxectd. Bec. CrnocoObl
n3MepeHust macchbl Tesl. Chjbl B MEXaHUKE.

3aKOHBI COXPAHEHHUS B MEXaHUKE. 3aKOH COXPaHEHUsS HMIylbca. PeakTMBHOE JBHKEHUE.
Pab6ora cunpl. PaGora mnoTeHuuanbHbIX Ccuil. MomHocTh. OHeprus. Kunerudeckas sHeprus.
[loreHumanpHass dSHeprus. 3aKOH COXPAaHEHHMs MEXaHMYEeCKOW »Hepruu. IIpumeHeHme 3akOHOB
COXpaHEHHUS.

JdeMoHcTpanuu

3aBHCHMOCTb TPACKTOPHH OT BbIOOpA CUCTEMBI OTCUETA.

Bupl MEXaHMYECKOTO JBUKCHHUS.

3aBUCUMOCTh YCKOPEHHMS TeJla OT €r0 MacChl U CHJIbI, IEUCTBYIOIIEH Ha TEJIO.

CrnosxeHune cuiL

PaBeHCTBO M MPOTHBOIIOJIOKHOCTH HANIPABJICHUS CUJI IEMCTBUS U IPOTUBOICHCTBHSL.

3aBHCHUMOCTb CUJIbI YIPYTOCTH OT Ae(opmMariuu.

Cuiibl TpeHus.

HesecomocTs.

PeakTtuBHOE IBMKEHUE.

Ilepexoa MOTEeHUMATIBHON SHEPTUU B KUHETUYECKYIO U 0OpATHO.

JlaGopaTropHblie padoThI

HccnenoBanue NBWKEHUS TeJla MO AEHCTBUEM IIOCTOSTHHOW CHUJIBI.

W3ydeHne 3aK0Ha COXPAHEHUS UMITYJIbCa.

CoxpaHeHNe MEXaHUYECKON PHEPIUH NP IBHKEHHUU TeJa 110 IEHCTBUEM CUII TSKECTH

U yIPYrOCTH.

CpaBHeHue paboThl CHJIbI C U3MEHEHHEM KMHETHUYECKON SHEPruM Teja.

M3yueHne 3aKOHOB COXpaHEHUs Ha IpUMepe yapa 1apoB U OAIIIMCTUYECKOI0 MasTHHKA.

N3ydenne ocoOeHHOCTEH CHUITBI TPEHUS (CKOIBbKEHHU).

2. OCHOBBI MOJICKYJISAPHOM (PU3NKHM U TEPMOIMHAMUKH

OCHOBBI MOJICKYJISIDHO-KHHETHYeCKO# Teopuu. VneanpHelii ra3.  OCHOBHBIE — IOJIOXKECHHUS
MOJIEKYJISIPHO-KHUHETHYECKON Teopuu. Pa3mepsl 1 Macca MOJIEKY]I U aTOMOB. bpOyHOBCKO€E IBMKEHUE.
Huddysus. Cunbl M SHEprus MEXKMOJEKYISIpHOro B3aumojeicTBus. CTpoeHue Tra3000pa3HbIX,
KUAKUX U TBEPABIX Teld. CKOpOCTH IBMXKEHMSI MOJIEKYN U UX u3MepeHue. MneanpHelii ra3. [laBnenne
raza. OCHOBHOE YpaBHEHHME MOJIEKYJIIPHO-KMHETUYECKOM Teopun rasoB. Temmeparypa u ee
u3MepeHue. [a3oBble 3aKkoHBI. AOCOJIOTHBIM HyNIb TeMmmepaTypbl. TepMoauMHaMUYecKas MIKaia
TEMIEPATYPHl. YpaBHEHUE COCTOSHUS UIEAIBHOTO raza. MoJsipHas ra3oBasi IOCTOSIHHAs!.

OcHoBbl TepMoAMHAMHUKH. OCHOBHBIE TOHATHS W OIpeAeicHUs. BHyTpeHHss sHeprus
cucTeMbl. BHYTpeHH:s sHeprus uaeaabHoro raza. Pabora u temiora kak (GopMmbl mepeaund SHEpPruu.
TennoemkocTb. VYaenbHas TEIUIOEMKOCTh. YpaBHEHHE TeruioBoro OanaHca. IlepBoe Hauano
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TepMOauHaMHUKU. AnumabatHbiil npouecc. [Ipunuun aeiictBus TemioBoi Mamuubl. KIIJI ternmoBoro
nsurarens. Bropoe Hadano TepMoauMHaMUKM. TepMoauHaMMueckas —IIKajga — TeMIeparyp.
XonoawibHble MamuHbl. TemoBsle ABurarenu. OxpaHa npupoisl.

CpoiicTBa mapoB. McnapeHne u KoHAeHcauusd. HacpllleHHBId @Hap U €ro CBOMCTBA.
AOcomoTHAasT M OTHOCUTENbHAs BIAXHOCTh BO3ayxa. Touka pocel. Kumenue. 3aBucuMocTtb
TEMIIEpaTypbl KUIIEHUS OT JaBieHus. [leperperslil map u ero UCIoib30BaAHUE B TEXHUKE.

CBoiicTBa KUAKOCTeH. XapaKTepUCTUKA >KUJKOTO COCTOSIHUSI BemiecTBa. [loBepXHOCTHBIM
CJIOM JKUJKOCTU. DHEPrusi MIOBEPXHOCTHOI'O CJIOSl. SIBIEHUS HA TpaHULE KUIKOCTH C TBEPABIM TEJIOM.
Kanwuisspueie sBineHus.

CpoiicTBa TBepabIX TeJ. XapaKTEpUCTHKA TBEPIOTO COCTOSHUS BEIIECTBA. YIpYyrue
CBOMCTBA TBEPbIX Tel. 3akoH ['yka. Mexannyeckue CBOMCTBA TBEPABIX Tel. TeraoBOe pacHIMpeHue
TBEPABIX TEN U KUAKOCTeH. [naBnenne u kpucramum3anus.

JdeMoHcTpauuu

JIBuKeHre OpOyHOBCKHMX YaCTHII.

Aunbdysns.

W3meHeHue naBieHus ra3a ¢ U3MEHEHHEM TEMIIEpaTyphl IPH MOCTOSHHOM 00beMe.

N3oTepmuueckuii 1 n1300apHBII MPOIECCHI.

W3meHeHne BHyTpeHHEH HEPrun TeN MPHU COBEPILIEHUH pabOTHI.

Moenu TeIUIOBEIX ABUTATEIIEN.

Kunenue Boab! IpH NOHMKEHHOM JaBJICHUU.

[IcuxpomeTtp u rurpomerp.

SIBneHus MOBEPXHOCTHOIO HATSKEHNS U CMAYNBAHMS.

Kpucrannsl, amopdHbie BelecTBa, )KUIKOKPUCTAJUINYECKUE Tea.

JlaGopaTopHblie padoThI

N3Mepenne BIaxHOCTH BO3yXa.

N3mepeHne noBepXHOCTHOTO HATSHKEHUS )KUIKOCTH.

Habmonenue nporecca kpucramnuzauuu M3yuenue nepopmanuu pactskeHUs.

N3yuenune TenioBoro pacimpeHus TBEPAbIX Tell.

N3yuenne ocoOEHHOCTEH TEIMIIOBOTO PACIITUPEHUS BOIBI.

3. DJIeKTPOAMHAMUKA

JJleKTPUYeCKoe MoJe. DJICKTPUIECKUE 3apsiabl. 3aKOH COXpaHEHMs 3apsana. 3akoH KyioHa.
Onektpuyeckoe mnoje. HampspkeHHOCTh anekTpudeckoro nois. [lpuHuun cynepno3uuuy moJei.
Pabora cun snexrpocratrueckoro nojis. [lorenuunan. Pa3HOCTh MOTEHLIMATIOB. DKBUIOTEHIIMATBLHBIE
MOBEPXHOCTU. CBA3b MEXKIY HANPSKEHHOCTHIO M PA3HOCTHIO MOTEHLMAIOB 3JIEKTPUYECKOIO IOJIA.
JusnekTpuku B anekTpudeckom nosie. [lonspuzanusa ausneKTpukoB. [IpOBOIHUKM B 3JE€KTPUUYECKOM
none. Konpencatopel. CoenvHeHHe KOHACGHCATOpPOB B Oarapero. DHeprus 3apsyKeHHOTO
KOHJIEHCATOpa. DHEPrus 3JEKTPUUYECKOTO MOJIS.

3aKOHBI NOCTOSIHHOIO TOKA. YCIIOBUS, HEOOXOUMbIE ISl BOSHUKHOBEHHS M TOJICP KAHUS
aneKkTpudyeckoro Toka. Cuia TOoka M IJIOTHOCTh TOKa. 3akoH Oma s ydactka nenu 6e3 D/IC.
3aBUCUMOCTb AJIEKTPUYECKOTO COMPOTHBIIEHUS OT MaTepHala, UIMHBl W IUIOLIAAU MONEPEeYHOro
CEYEHMS NMPOBOJHMKA. 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIIECHUS IPOBOJHUKOB OT TEMIIEPATYypPHI.
ONeKTpOoABMKYIIAsl CHUJIa UICTOYHMKA TOKa. 3akoH OMa [uist nosHoi nenu. CoeIuHEHNe IPOBOJIHUKOB.
CoenuHeHHe HMCTOYHHMKOB 3JIEKTpHUECKOM sHepruu B Oarapero. 3akoH JDxoymns—IJlenna. PaGora u
MOIIHOCTb DJIEKTPUYECKOTO TOKA.

TennoBoe neicTBHE TOKA.

DIIEKTPUYCCKH I TOK B MOJIYIIPOBOJHHKAX. CobcTBeHHas IIPOBOIUMOCTD
MOJTyITPOBOAHUKOB. [10JTyITpOBOAHUKOBBIE IPUOOPBI.

MarnuTHoe noje. BekTop MHAYKIMM MAarHUTHOTO MOjsA. JIeHCTBHE MarHUTHOIO IIOJIS Ha
MPSIMOJIMHENHBIN MTPOBOAHMK C TOKOM. 3akoH Amrepa. B3aumoneiicTBue TOKOB. MarHMTHBIN MOTOK.
PaboTa o nepeMenieHno NpoBOJHUKA ¢ TOKOM B MarHUTHOM ToJje. J[eficTBre MarHUTHOTO TMOJIs Ha
nerokymuiics 3apan. Cuna Jlopenuma. OnpeneneHue yOeNbHOTO 3apsiaa. Y CKOPUTENM 3apsKEHHBIX
4acTHLI.



DJIeKTPOMATrHUTHASI MHAYKUIMSA. DJEKTPOMArHUTHAas UHAYKUUS. BUXpeBoe 3eKTpuyeckoe
nosie. CaMOMHAYKIMS. DHEPTUsi MAarHUTHOTO TOJISL.

JdeMoHcTpanuu

B3anmMoeiictBre 3apsKeHHBIX TEIL.

[IpoBOTHUKY B 3JIEKTPUUECKOM IIOJIE.

JMBHIEKTPUKHY B DJIEKTPUUYECKOM MOJIE.

Konpnencaropsi.

TermoBoe IeHCTBUE ANEKTPUUECKOTO TOKA.

CoOcTBeHHAs U PUMECHAs! TIPOBOAMMOCTD MOJTYIPOBOIHUKOB.

[TonynpoBOAHMKOBBIN THO.

Tpansucrop.

OmnsIT Dpcrena.

B3anmMoelicTBre MpOBOIHUKOB C TOKAMM.

OTKJIOHEHHE AJIEKTPOHHOTO My4Ka MAarHUTHBIM TIOJIEM.

DNEeKTPOABUTATENb.

DNeKTpOU3MepUTENbHbIE TPUOOPHI.

DneKTpOMarHuTHasE WHYKITHSI.

Omnbrter @apages.

3aBucumocTth DJIC caMOMHAYKIIMH OT CKOPOCTH U3MEHEHUS CUJIbI TOKA U UHIYKTHB-

HOCTH MTPOBOHHKA.

PaGora snexkrporeneparopa.

Tpancdopmatop.

JlabopaTopHble padoThl

N3yuenune 3akona Oma Juisl ydacTka LIENH, MTOCIEI0BATEIBHOIO U MAapauIeIbHOIO COEANHEHUS
MIPOBOTHUKOB.

N3ydenue 3akona OMa 1yisi TOJTHOM 1EMHu.

N3ydenue sBieHUs 3IEKTPOMarHuTHON UHTYKIIHH.

Omnpenenenne kodpPuUIMEeHTa MOJIE3HOTO ACHCTBUS ICKTPUIECKOTO YaiTHUKA.

OrnpeneneHre TeMnepaTypbl HUTH JIaMIIbl HAKAIMBaHUSI.

Onpenenenue 3/]C 1 BHYTpEHHET0 CONPOTUBJICHUS HCTOUHUKA HAIPSHKEHUS.

4. KosieOaHust 1 BOJIHBI

Mexanuyeckue koJjiedanusi. KonebarenbHoe aBwkeHue. [‘apMoHMuYeckue KosieOaHMS.
CBoOonHble MexaHHueckue KojeOanus. JluHelHble MexaHWYeckue KojeOaTeslbHbIE CHCTEMBI.
[IpeBpaienue sHepruu mpu KoiedareabHOM JBUkKeHHH. CBOOOAHBIC 3aTyXalolIMe MEXaHHYeCKHe
KoJieOaHus. BeiHyX/IeHHbIE MEXaHUYECKUE KOIeOaHu .

Ynpyrue BosHbl. [lonepednsie U MPOJIOJIbHBIE BOJIHBI. XapaKTEPUCTUKHU BOJIHBI. Y paBHEHUE
wiockoi Oerymieit Bomubl. MHTepdepenuus BonH. [lonartue o audpakinuu BoiIH. 3BYKOBBIE BOJIHBI.
VYAbTpa3ByK U €ro NpUMEHEHHE.

JIeKTPOMATHUTHbIE Kojebanuss.  CBoOOAHBIE  DJIGKTPOMArHUTHBIE  KOJIeOaHUS.
[IpeBpaiieHue >Heprud B KoJeOATEIbHOM KOHType. 3aTyXalollue 3JeKTPOMAarHUTHBIE KOJeOaHHs.
I'enepaTop He3aTyXarOMKX IEKTPOMArHUTHBIX KojieOaHu. BbIHYX/IeHHBIE

anekTpuyeckre kosiebanus. Ilepemennsblii Tok. ['eHepaTop nmepemeHHoro Toka. EMkocTHOE M
MHIYKTUBHOE CONPOTHUBIIEHUS IEPEMEHHOIO TOKa. 3akoH OMa JUIsl 2JIEKTPUYECKON LENU IIEPEMEHHOTO
ToKa. PaboTa 1 MOIITHOCTh MEpEMEHHOT0 TOKa. [ eHepaTophl ToKa.

Tpanchopmaropsl. Toku Beicoko# uacToThl. [lonydenue, nepenada u pacmpeneneHmue

NIEKTPOIHEPTUH.

DJIEKTPOMATHUTHbIE BOJHBI. JJEKTPOMArHUTHOE T0OJI€ KakKk OCOObI BHA MaTepHH.
DneKkTpoMarHuTHeIE BOJHBL. Bubpatop I'epma. OTKpbITBHIA KojeOaTenbHBIH KOHTYp. M300peTeHme
pagno A.C. IlonossiM. [Tonsitue o paguocssizu. IlpuMeHenne 31eKTpoOMarHUTHBIX BOJIH.

JdeMoHcTpanuu

CBOOOIHBIE U BBIHYK/ICHHBIE MEXaHUUYECKUE KOJIeOaHUSI.

Pesonanc.



OO6pa3oBaHue 1 pacrpoCTpaHEHUE YIPYTUX BOJH.

YacroTa KoJiebaHUIi U BBICOTA TOHA 3BYKa.

CB000IHBIE AIEKTPOMATrHUTHBIE KOJICOAHMS.

OcmwnorpaMmma rnepeMeHHOro Toka.

Konpnencarop B 1ienu nepeMeHHOro ToKa.

Karyiika HHIyKTUBHOCTH B LIENIU IEPEMEHHOTO TOKA.

Pe3onanc B nociie1oBaTeNnbHOM LENH IEPEMEHHOIO TOKA.

W3nyuenue u npuem 3J1eKTPOMarHUTHBIX BOJIH.

Pagnocssi3b.

JlabopaTopHbie padoThI

N3ydyeHne 3aBUCHUMOCTH IepHoJa KoJeOaHUN HUTAHOTO (WM HPY)KMHHOIO) MAasTHHKA OT
JUIMHBI HUTU (WJIK Macchl Tpy3a).

WHayKTUBHBIE 1 €MKOCTHOE CONTPOTUBIICHUS B 1I€TIM IEPEMEHHOTO TOKA.

5. OnTruka

IIpupona cBera. CKOpOCTh pacHpoOCTpPaHEHHUs CBETa. 3aKOHbI OTPAXKEHUS U MPETOMIICHUS
cgeta. [lonHoe orpakenue. JIunzbl. ['na3 kak ontuyeckas cucrema. OnTuueckue Npubophl.

BosanoBble cBoiictBa cBera. WMHTepdepenius cBeta. KorepeHTHOCTh CBETOBBIX JIyYei.
WnTtepdepenius B Tonkux mieHkax. [lonocel paBuo#t Tommunel. Konsia Helorona. Mcnonb3oBanue
uHTepepeHIn B Hayke U TexHuke. udpakuus csera. {udpaknus Ha 1MeId B MapalielbHbIX Tydax.
Hudpakunonnas pemerka. [lonstue o romorpaduu. Ionspusanus nonepeynsix BojH. [lonspusanus
ceera. JIBoiiHoe mydenpenomsienue. l[lomsapounsl. ucnepcust cBeta. Buabl cnektpoB. CrekTpsl
ucryckanus. CHEKTpel  TMOTJIOMICHHUS.  YIbTpaduoieroBoe U HHPPAKpacHOE  W3IIyUCHUS.
PentrenoBckue myun. MIX npupoja u CBOKCTBA.

JdemoHcTpauuu

3aKOHBI OTPAXKEHUS U IPEJIOMIIEHUS CBETA.

[TosiHOE BHYTpEHHEE OTpAKEHUE.

OnTuyeckue MpuoOpHI.

Hurtepdepeniius certa.

Judpakuus ceta.

[Tonspuzanus ceera.

[Tony4yenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonyuenue crekTpa ¢ HOMOUIBIO AUPPAKLIUOHHON PEIIETKH.

CnekTpockor.

JlaGopaTopHblie padoThI

N3ydeHnue nzoOpakeHus MpeMeTOB B TOHKOU JIMH3E.

N3yuenue nntepdepeHuu u qudpakiiuy cBeTa.

['panynpoBKa CIEKTPOCKONA U ONPEAECICHHUE IJTUHBI BOJIHBI CIIEKTPAJIbHBIX JIMHUM.

6. DiieMeHTBI KBAHTOBOW (PU3UKHU

KBanToBas ontuka. KBantosas runoresa [Inanka. @otonsl. BueniHuii ¢poTosnekTpudeckuii
sbdext. Buyrpennuit pororddext. Tumnsl GoTor1€MEHTOB.

®duszuka aroma. Pa3zButue B3IJIAI0B HAa CTPOEHUE BEUIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX
creKkTpax Bojopoja. SnepHast Mozaenb atoma. OnbiTel J.Pesepdopaa. Moaens aroma BojgopoJa Mo
H.bopy. KBanTOBBIE TE€HEPATOPBI.

®u3nka aTOMHOr0 siipa. EcTecTBEHHAsl paJMOaKTUBHOCT. 3aKOH PaJIMOAKTUBHOTO pacnaja.
CrniocoObl HaOMIONIEHUsT M PerucTpaluu 3apsokeHHbIX dactull. Dddext BaBuinoBa — UYepeHkosa.
Crpoenue aToMHOro sijipa. JleekT Macchl, SHEpTrUs CBA3U M YCTOWYMBOCTh aTOMHBIX siJiep. SlnepHble
peakuuu. MckyccTBeHHass pannoakTUBHOCTh. [lemenue Tspkenslx spaep. LlemHas snepHas peakius.
VYnpasnsgemas nenHas peakuus. SnepHelii peaktop. IlosydeHne paaMoOakTUBHBIX HM30TONOB M MX
IIpUMeHeHMe. bruonornueckoe 1eHCTBUE paJUOAKTUBHBIX U3Iy4€HUN. DJIE€MEHTApHbIEC YaCTHIIBI.

JdeMoHcTpanuu

Do1odddexT.

JIuHeluaThle CIEKTPBI PA3JINYHBIX BEILIECTB.
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N3nyuenue nazepa (KBAaHTOBOI'O I'€HEPATOPA).

CueTunk HOHU3UPYIOUIUX U3JTyUYEHUH.

IIpakTnuyeckune padoThbl.

Pemrenue 3anau.

7. dBoaronns Beesiennoit

Crpoenue u pazsutue Becenennoii. Hama 3Be3nas cucrema — ["anaktuka. Jlpyrue rajgakTUKH.
beckoneunocts Beenennol. [lonsitue o kocmoustornu. Pacmupstomasics Beenennas. Monens ropsiueit
Bcenennoii. Ctpoenue u npoucxoxaeHue [Mamaktuk. DBomtonus 3Be3A. ['MmoTe3a MPOUCXOKIACHUS
Conneunoit cucrembl. TepmosinepHbiii cuHTe3. [IpoOneMa TEepMOSIIEPHON SHEPreTHKH. DHEPTUs
Comnnna u 3Be371. DBostronus 38e3/1. [Ipoucxoxaenne CoIHEUHON CUCTEMBI.

JdeMoHcTpanuu

ConneuHnas cucrema (MOJIeNb).

®dororpaduu miIaHeT, cAeIaHHbIEe C KOCMUYECKHX 30H/10B.

Kapra JIyHsl u nnaner.

Ctpoenue u 3BoroIUs Beenennoii.

IIpumepHble Tembl pedepaToB (10KI210B), HHAMBUAYAIbHBIX IIPOEKTOB

Anexcannp I'puropseBud CToieToB — PyCCKHUM PU3HK.

Anexcannap Crenanosud [lonoB — pycckuil yueHblil, n300peraTenb pajano.
AnbTepHaTHBHAs YHEPIeTHKA.

AKyCTUYECKHE CBOMCTBA MOJTYIPOBOJIHUKOB.

AHnnpe Mapu AMriep — OCHOBOITOJIOKHUK JIEKTPOIUHAMUKH.
ACHHXpOHHBIN IBUTATENb.

AcTepouibl.

ACTPOHOMMS HaIIUX JAHEH.

AtomHas ¢uzuka. M3oTomel. [Ipumenenne paanoakTHBHBIX U30TOMOB.
beckoHTaKkTHBIE METOABI KOHTPOJISL TEMITEPATYPHI.

bunossapHbie TpaH3UCTOPHI.

Bbopuc CemenoBuy Slko6u — pusuk u n3o00peTaTelb.

Benuuaiimume oTKpbeITHS PU3HUKH.

Buiel anexTpuueckux pa3psaaoB. DIEKTpUUECKHe pa3psiibl Ha ciyx0Oe deloBeKa.
Bnusinue nedexto Ha (hu3nueckue CBONCTBA KPUCTAILIOB.
Bcenennas u TemHas MaTepusi.

lNanuneo "anuneit — ocHOBaTeNIb TOYHOI'O €CTECTBO3HAHUS.
lNonorpadust u ee npuMeHeHue.

JIBuKeHMe Tena NepeMEeHHOU MaCCHhI.

Judpakuus B HaIICH )KU3HU.

Kunkue kpucTauibl.

3akonbl Kupxroda s snekTpudeckoit nemnu.

3aKOHBI COXPAHEHUS B MEXAHHKE.

3HaueHue OTKpeITHi ["anmues.

Urops BacunbeBny KypuatoB — ¢u3uk, opraHu3aTop aToMHON HayKU U TEXHUKH.
Hcaak HptoToH — co3naTtensb Ki1acCu4eckon (PU3HKH.

Hcnonb30BaHNe 3IEKTPO3HEPTUH B TPAHCIIOPTE.

Knaccugukaus 1 xapakTepuCTUKH 3I€MEHTapHBIX YacTHUI.
KoHcTpyKimoHHast IpOYHOCTh MaTepUalla U €€ CBSI3b CO CTPYKTYPOM.
KoHcTpykius u BUIbI 1a3€pOB.

KpunoanexkrpoHnka (MUKpO3JIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUU U UX UCIOJIb30BAHUE.

Jleonapo na Bunun — ydeHslii U u300peTareb.
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. MaruauTtHble u3MepeHus (IPUHIUIBI TOCTPOCHUS IPUOOPOB, CIOCOOBI U3MEPECHH
MAarHUTHOTO MOTOKA, MAarHUTHOW UHIYKIIMH ).
Maiikn ®apajeii — co3garens YIeHHs 00 3JICKTPOMAarHUTHOM TOJI€.
Makc Ilnask.
Meto1 MEUYEHBIX aTOMOB.
MeTo 16l HAONIOICHUS U PETUCTPAIIUH PATUOAKTHBHBIX H3JIydCHUH U 4aCTHII.
Merto1bl onipeAeeHus INOTHOCTH.
Muxaunn BacunseBuy JIOMOHOCOB — Y4E€HBIN SHUUKIOTIEIUCT.
Mogenu aroma. Ot Pezepdopra.
MonexkynsapHO-KUHETHYECKasi TEOpHUs UCATbHBIX Ta30B.
MonHus — ra30Bblil pa3psia B IPUPOIHBIX YCIOBUSIX.
HanortexHosorust — MexXAUCHUIUIMHAPHAS 001acTh (GyHIaMEHTAIBbHON U TPUKIIATHOM
TEXHUKH.
Huxouna Tecna: »ku3Hb U HEOOBIYAITHBIE OTKPBITHSL.
Huxkonaii Konepauk — co3aareib reJIMoueHTPUYECKON CUCTEMBI MUPA.
Hunbsc bop — oaun U3 co3gareneid COBpeMEHHON (HUBHKH.
Hyxkneocunres Bo Beenennoii.
OO6mbsacHenne GoToCHHTE3a C TOUKHU 3pEHUS (PU3UKH.
OnTuueckue sIBICHUS B IPUPOJIE.
OTKpBITHE ¥ IPUMEHEHUE BRICOKOTEMITEPATYPHON CBEPXITPOBOIMMOCTH.
[IepeMeHHBII ANEKTPUYECKUI TOK U €r0 TPUMEHEHHE.
[Ina3zma — 4eTBepTOE COCTOSIHUE BEIIECTBA.
[InaneTsl COJIHEUHON CUCTEMBI.
[TonynmpoBOAHMKOBBIE TaTYUKH TEMIIEPATYPHI.
[IpuMeHeHne KUIKUX KPUCTAIUIOB B IPOMBIIIJIEHHOCTH.
[IpuMeHeHue sepHbIX PEaKTOPOB.
[Ipupona peppomaruernszma.
[IpoGiembl 3KOJIOTHH, CBSI3aHHBIE C UCIOJIB30BAHUEM TETJIOBBIX MAIIKH.
. [IpousBoacTBO, epeaya U UCHOJIb30BaHUE SIIEKTPOIHEPTUH.
. [Ipoucxoxnenne CoMHEUHON CUCTEMBI.
. [Ibe30anexTpuyeckuit 3PPeKT ero NnpruMeHeHue.
. PasButue cpeacts cBsA3M U paguo.
PeakTuBHBIE ABUTaTEIN U OCHOBBI paOOTHI TEIIOBOI MAILIUHBIL.
PenukToBO€ H3nydyeHue.
PentrenoBckue nyun. Mcropust otkpsiTus. [Ipumenenue.
Poxnenue u 3BoJrOLIMS 3BE3/.
Ponp K.O.11M0IKOBCKOT0O B pa3BUTUM KOCMOHABTUKH.
CBeT — 3JIeKTpOMAarHuTHas BOJIHA.
. Cepreii IlaBnoBuu KopoisieB — KOHCTPYKTOp M OPraHu3aTop MPOU3BOACTBA PAKETHO-
KOCMHYECKON TEXHUKH.
. Cunsl TpeHuUs.
CoBpeMeHHasi CHyTHUKOBAs CBSI3b.
CoBpemenHast pu3ndeckasi KapTHHA MUPA.
CoBpeMeHHbIE CPEACTBA CBA3H.
ComnHlle — MCTOYHHMK KM3HU Ha 3eMIIe.
Tpaunchopmaropsr.

N o o o 0 o 0 0 0 0 o

HayKu
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XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYEFHOU JEATEJIbHOCTHU CTYJIEHTOB

Bsenenune

YMeHusi MOCTAaHOBKH IIENICH AESITeNbHOCTH, TUTAHUPOBAHHS COOCTBEHHOMN
JEATEIBbHOCTH JUISL JIOCTHIKEHHUS IIOCTABJICHHBIX LEJIEH, IIPEIABUACHUS
BO3MOJKHBIX PE3YyJbTAaTOB ATUX JIEWCTBUHM, OpraHU3allM¥ CaMOKOHTPOJSA U
OLICHKH IOJIyYEHHBIX Pe3yjbTaToB. Pa3BUTHE CHOCOOHOCTH SICHO M TOYHO
U3JlaraTb CBOM MBICIIH, JIOTUYECKM OOOCHOBBIBaTH CBOIO TOYKY 3pEHUS,
BOCIIPHHMMATh U aHAIM3HPOBATH MHEHHUSI COOECETHUKOB, IPU3HABAS TIPABO
Jpyroro 4ejgoBeka Ha uHoe MHeHue. I[IpousBenenue wu3MepeHus
(GU3NYEeCKUX BEIMYMH W OLEHKA T'PAaHUIBl TMOTPEITHOCTEH H3MEPEHU.
[IpencraBinenue rpaHULBl NOTPEHIHOCTEM HM3MEPEHMM IPU IMOCTPOCHHH
rpagukoB.  YMeHHE  BbICKa3bIBaTh  TUIOTE3bl i1  OOBACHEHUs
HaOIOaeMbIX SIBJICHUN. YMEHUE MpeJyiaratb MOJEIH SIBIICHUN. YKa3zaHUe
IPaHULl TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. M3l0’kKeHHE OCHOBHBIX
IIOJIOKEHUH COBPEMEHHOM Hay4yHOM KapTHHBI Mupa. [IpuBenenue npumepos
BIMSIHUS OTKPBITHM B (U3UMKE HA MPOTPecC B TEXHUKE M TEXHOJOTUHU
npou3BoJicTBa. VMcnonb3oBanue MHTepHeTa U1l MOMCKA HHPOPMAIIH.

1.MEXAHUKA

3aK0HBI MEXaHUKU
Hrrotona

OO0ObsicHEeHNE JeMOHCTPAIIMOHHBIX SKCTIEPUMEHTOB, TTOTBEPIKIAIOIINX
3aKOH WHEPITUHN

N3mepenne maccol Tena M3MepeHne cuiibl B3aUMOJICHCTBUS TEI
Brruncnenue 3Hau€HUS CUJT TIO W3BECTHBIM 3HAYEHUSM Macc
B3aMMOJICHCTBYIOIINX TET U UX

YCKOPEHHI

Brruncnenue 3HaueHus yCKOPEHH TeJl M0 U3BECTHBIM 3HAUEHUSM
JEWCTBYIOIINX CUJT U

Macc Tel

CpaBHEHHE CUJIBI IEUCTBUSI U TPOTUBOJACHCTBUS

[IpumeHeHue 3aKk0Ha BCEMUPHOTO TATOTEHUS IIPU pacyeTax CHII U
YCKOPEHHI B3aUMOJICHCTBYIOIIUX TEJ

CpaBHeHHUE YCKOpEeHUs cBOOOHOTO MajieHust Ha ruiaHnetax CojHeuHoi
CUCTEMBI

Boigenenue B TekcTe yueOHMKAa OCHOBHBIX KaTErOpHil HAydHOI
uHbopmauu

Kunematuxka.

[IpencraBienne  MEXaHUYECKOTO  JBMDKEHUSA  Tella  YpaBHEHUSAMU
3aBUCUMOCTH  KOOpDJMHAT M MPOEKIUEH CKOPOCTH OT BpPEMEHHU.
[IpencraBieHne MeXaHUYECKOTO ABMXKCHUS Teja IpadukaMu 3aBUCUMOCTH
KOOPJMHAT U MPOEKIIUEH CKOPOCTH OT BPEMEHH.

Onpeznenenre KOOpAUHAT MPOMACHHOIO MyTH, CKOPOCTU U YCKOPEHUS Tena
1o rpadukaM 3aBUCUMOCTH KOOPJIUHAT M MPOCKIIUHA CKOPOCTH OT BPEMEHH.
Ornpenenenre KOOpAUHAT MPOMAEHHOIO MYyTH, CKOPOCTH M YCKOPEHHUS Tella
[0 YPAaBHEHHUSM 3aBUCUMOCTH KOOPAMHAT M IPOEKIUH CKOPOCTH OT
BpeMmeHU. [IpoBeneHue CpaBHUTEIBHOIO aHAIM3a PABHOMEPHOIO U
PABHOIIEPEMEHHOTO JIBIDKCHUH. Ykazanue HUCIOJIb30BaHUS
MOCTYMATEeILHOTO M BpallaTebHOTO JBWXKEHUI B TexHuke. [Iprobperenue
ombITa pabOTHI B TPYMIE C BHINOTHEHUEM Pa3UYHBIX COLUATBHBIX POJICH.
Pa3paboTka BO3MOXHOH cHCTEMBI JEHCTBUH W KOHCTPYKUIMH IS
AKCIIEPUMEHTAIBHOTO OINPEAEIEHUS KHHEMATUUECKUX BETUYHUH.
[IpencraBnenne nHGopmanmu 0 BUAAX IBHKEHUS B BUJE TaOIHIIbL.

3aKOHEI COXpaHCHUA B
MCXAaHUKEC

HpI/IMeHeHI/Ie 3daKOHa COXpaHCHUA UMITYJIbCa IJIS1 BBIYUCIICHUA W3MEHEHUM
CKOpOCTCfI TSI IIPpU HUX B3aHMOJICHCTBUIX. I/ISMCpCHI/Ie pa6OTLI CHII H
H3MEHEHHE KHHETHYSCKOU OHCPruun TCJIaA. Brruncnenue pa6OTLI CUIlI H
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W3MCHEHUS KUHETHUYECKOW SHEPruM Telld. BpIUMCIIEHHE MOTECHIMAIbHOU
SHEPrUM TeN B TPaBUTAIMOHHOM Tojie. OmpeneneHue NOTEHIUATBHON
SHEPruu yrpyro aeGopMHUPOBAHHOTO Telia MO HM3BECTHOW JedopMaiuu U
JKecTKoCTU Tena. [I[puMeHeHne 3aKkoHa COXpaHEHHUs] MEXaHUYECKOW SHEPTUU
IpU pacuerax pe3yJabTaTOB B3aWMOJCHCTBUUA TEJI TPABUTALMOHHBIMU
CUJIaMH U CHWJIaMHM YOPYrOCTH. YKa3aHUE€ TI'PAHUI] MPUMEHHUMOCTH 3aKOHOB
MEXaHUKH.

VYkazanue ydeOHBIX TUCIUIUIMH, TP H3YYCHHH KOTOPBIX HCIIOJIB3YIOTCS
3aKOHBI COXPAHEHUS.

2. OCHOBBI MOJIEKYJIIPHON ®M3UKHU 1 TEPMOJVUHAMUKH

OCHOBBI MOJIEKYIISIPHOI
KUHETHUYECKON TEOPHH.
WneansHeiii ras

BoinosiHeHue SKCIEpUMEHTOB, CIYyXKalllUX Uil 000CHOBAHUS MOJIEKYJISIPHO-
kuHetnyeckoit Teopun (MKT). Pemenne 3a1au ¢ npuMeHeHnEM OCHOBHOTO
YPaBHEHUS MOJIEKYJIIPHO-KMHETUYECKON Teopun Ta3oB. OnpeneneHue
IapaMeTpoB BEIIeCTBa B Tra3000pa3HOM COCTOSIHUM Ha OCHOBaHUU
YpaBHEHHUS COCTOSIHMSL uAeanpHOro rasza. OmnpeneneHue mapameTpoB
BEIIECTBA B ra3000pa3HOM COCTOSIHUM M MPOMCXOJSAIIMX IPOILIECCOB IO
rpajpuxkam 3aBucumoctu p (T), V (T), p (V). DOxcnepumeHTansbHOE
uccnenaoanue 3apucumoctu p (T), V (T), p (V). IlpencraBnenue B BUIE
rpaUKoB HM30XOPHOrO, HM300apHOTO0 W HM30TEPMHUECKOTO IPOIIECCOB.
Brrurcrnienue cpeHell KHHETHYECKON SHEPTUU TEIUIOBOTO JBUKECHUS
MOJIEKYJI TI0O M3BECTHOM TeMIlepaType BellecTBa. BbICKa3blBaHHME THIOTE3
s o0bsicHEHMS  HaONIOHAeMBIX  SIBJICHUIA. VYka3aHue TPaHUI]
IIPUMEHUMOCTH MOJIEIIN «UACAIbHBIN ra3» 1 3akoHoB MKT.

OCHOBEI
TEPMOTUHAMUKHI

N3mepenue konuyecTBa TEIJIOTHI B Ipolieccax Teruionepenadu. Pacuer
KOJIMYECTBA TEIJIOThI, HEOOXOIWMOTO JUIsl OCYILECTBIEHHUS 3aJaHHOTO
npolecca ¢ rerionepeaadeii. Pacuer nsmeHeHus BHYTpEHHEN YHEPTrUM Tell,
paboThl ¥ MEpeaHHOTO KOJIMYECTBA TEIUIOTHI C MCIOJIb30BAHUEM MEPBOTO
3aKOHa TepMOJuHaMUKU. Pacuer paboThl, COBEpIIEHHON ra3oM, 1o rpaduky
3aBucumoctd p (V). Berumcienne paOoThl rasza, COBEPUICHHOW TMIpH
M3MEHEHUHU COCTOSIHUA 10 3aMKHyToMmy Iukiny. Beruucinenuwe KIIJ mpu
COBEpUICHUH Tra3oM paboThl B IMpolleccaXx HU3MEHEHUS COCTOSHHS 10
3aMKHYTOMY IUKJITY. OOBbsSCHEHUE MPUHIUIOB JEHCTBUS TEIUIOBBIX MAIIIKH.
JlemoHcTpanust posid GU3MKU B CO3JaHUH U COBEPIICHCTBOBAHUHU TEILJIOBBIX
nsurareneil. M3noxeHue CyTH 3KOJOTUYECKUX MPoOIeM, 00YyCIOBIEHHBIX
paboToil TEIUIOBBIX JBUTraTelied U TPEUIOKEHHE MYTH WX PEIICHHUS.
VYka3zaHue rpaHuil IPUMEHUMOCTH 3aKOHOB TEPMOJMHAMHUKHU. Y MEHHE BECTH
JIMAIOT, BBICIYIIMBATh MHEHHE OIIMOHEHTa, y4acTBOBAaTh B HCKYCCHUH,
OTKPBITO BBIp@XaTh U OTCTaUBaTh CBOIO TOUKY 3pEHUS. YKa3aHHE y4eOHBIX
JTUCHUIUIAH, TPH HU3yYEHUH KOTOPBIX HCIONB3YIOT Yy4eOHBIH Marepual
«OCHOBBI TEPMOJIMHAMUKI»

CaolicTBa MapoB,
KUJIKOCTEH,  TBEPABIX
Tel.

W3mepenne  BIaKXHOCTH  Bo3ayxa. Pacduer  koiauuecTBa  TEIUIOTHI,
HEOOXOIMMOTO JJIsl OCYILIECTBICHMs Mpoliecca Iepexojia BellecTBa U3
OJIHOTO  arperatHoro COCTOSIHMSL B JIpyroe.  OKCIIEpUMEHTAIBHOE
WCCIIEJIOBAaHUE TEIUIOBBIX CBOWCTB BemlecTBa. llpuBenenue npumepos
KaOWULIPHBIX SBIIGHUH B ObITYy, mOpupoje, TexHuke. lccnenoBaHue
MEXaHHUYECKUX CBOMCTB TBepbIX Tell. [IpuMeHeHne pu3ndeckux NOHITUN U
3aKOHOB B y4eOHOM Marepuane Mpo(ecCHOHAIBHOIO  XapakTepa.
Hcnonbs3oBanne MHTepHeTa Ui moucka MHGOPMALUMU O pa3paboTKax H
MIPUMEHEHHSIX COBPEMEHHBIX TBEPJIBIX U aMOP(HBIX MaTepHAIIOB.

3.2JIEKTPOAMHAMUKA

DneKTpocTaTHKA.

Brlunciaenue cuil B3aMMOASHCTBHUS TOYEYHBIX OJICKTPUYCCKUX 3apAaa0B.
Brrunciaenue HaIPSZKCHHOCTHU SJICKTPUYCCKOT'O OJISA OJHOTO U HCCKOJIbKUX
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TOYEUHBIX JJICKTPUUYECKUX 3apsA/IOB. XapaKTEPUCTUKA OCHOBHBIX BHJIOB
NESITEIbHOCTH CTYAEHTOB (Ha ypOBHE YuUeOHBIX JelicTBMii)Brluncienue
MOTEHIMAaa »JJIEKTPUUECKOrOo TMOJs OJHOTO U HECKOJBKHX TOYEUHBIX
AJIEKTPUYECKUX 3apsiioB. M3MepeHne pa3sHOCTH MOTEHHHAIOB. M3MmepeHue
SHEPrUU AEKTPUUYECKOTO MOJISI 3apsSHKEHHOrO0 KOHAEHcaTopa. Beruucnenue
SHEPruM 3JIEKTPUUECKOI0 TOJS 3apsDKEHHOro KoHAeHcaropa. Paspaborka
IJJAHA U BO3MOXKHOM CXEMBbI JEHCTBUN 3KCIEPUMEHTAIBHOTO OINPEIEICHUS
AJIEKTPOEMKOCTH KOHJAECHCAaTOpa M JAMDICKTPUYECKOW IMPOHUIIAEMOCTH
BellecTBa. lIpoBegeHue CpaBHUTENIBHOTO aHAIW3a TPABUTAMOHHOIO U
AJIEKTPOCTATHYECKOTO TOJICH.

TlocTOSAHHBINA TOK

N3mepenue MoOImHOCTH anekTpuueckoro Toka. HM3mepenune OJIJIC wu
BHYTPEHHETO COMPOTUBJIIEHUS HCTOYHHUKA TOKA. BBITIOJIHEHHE pacueToB
CUJIBI TOKA U HAMPSHKEHUN HA ydacTKax dJIeKTpUYecKux 1eneit. O0bsicHeHne
Ha MpuUMepe DJIEKTPUUECKOUW menu ¢ aByMs uctouHukamu Toka (D/1C), B
KaKkoM CJy4ae HCTOYHHUK DIIEKTPUUECKOW HHEpruu paboTaeT B pEeXUME
reHeparopa, a B KakoM — B pexuMe mnorpedurtens. OmnpeneneHue
TEMIIEpaTypbl HUTH HaKaduBaHWs. V3MepeHue 5SIeKTPUUYECKOTro 3apsjia
anekTpoHa. CHATHE BOJIbTAMIIEPHOU XapaKTEPUCTUKU JTUO/IA.

[IpoBenenne CpaBHUTENBHOTO aHAIM3a IOJYMPOBOJHUKOBBIX ITHOJOB M
TpuoaoB. MHcmonp3zoBanne WHTepHera mns moucka wuHOpManuu o
MEePCIEKTUBAX PAa3BUTHUSI TOJIYIIPOBOJHUKOBOW TEXHHMKH. Y CTaHOBKA
MPUINHHO-CIICJICTBEHHBIX CBSI3EH

OO0bsicHEHNE TTPUPOIBI DTEKTPUIECKOTO TOKA B METAJLIaX, IEKTPOTUTAX,
ra3ax, Bakyyme u

noyynpoBoaHuKax. [IpuMenenue snexTpoausa B TexHuke. [Iposenenue
CPaBHHUTEIHHOTO aHAJIN3a HECAMOCTOATEIHLHOTO U CAMOCTOSITENILHOTO
ra30BBIX Pa3psJOB

MarHuTHBIC SIBIICHUS

H3Mepenne HHAYKIIMM MarHUTHOTO TOJIsl. Beruucienue cui, 1eHCTBYIOMIUX
Ha TPOBOJAHMK C TOKOM B MAarHUTHOM Tiojie. Brluucienue cuin,
JNEHCTBYIONTUX HA AJICKTPUYCCKHUH 3apsij, ABMIKYIIANWCS B MarHUTHOM IIOJI€.
HccnenoBanue SBICHHH SJIEKTPOMAarHUTHOM WHIYKIIMHM, CAaMOWHIYKIIUH.
Brruucnenue sneprun MarHuTHOTO 10J1st. OOBSICHEHHE TTPUHITUTIA JIEHCTBHS
anekTpoaBurarenss. OObSICHEHHWE TPUHIMIA JACHCTBUSA  TE€Hepatopa
ANEKTPUYECKOTO TOKA W AJICKTPOU3IMEPUTENBHBIX MPUOOpoB. OOBsCHEHHE
NPUHIMIIA JCHCTBUS Macc-criekTporpada, YCKOpUTEIEH 3apshKEHHBIX
gacTull. OOBSICHEHNE POJIM MAarHUTHOTO TOJISI 3eMJIM B JKU3HU PACTCHHH,
JKUBOTHBIX, YejoBeka. [IpuBeneHre npuMepoB MPaKTUYECKOTO TPUMEHEHU s
U3YYEHHBIX SBJICHHUI, 3aKOHOB, NpUOOpoB, ycTpoiicTB. I[IpoBenenue
CPaBHUTEIBHOTO aHaJM3a CBOMCTB 3JIEKTPOCTATHYECKOTO, MAarHUTHOTO H
BUXPEBOTO 3JIeKTpuuecKux mojieid. OObICHEHHE Ha IPUMEPE MarHUTHBIX
SIBJICHUH, ToueMy (U3UKY MOYKHO pacCMaTpUBATh KaK METAIUCIIUILINHY

4. KOJIEBAHUSA U BOJIHbBI

Mexannueckue
KOJICOAHUS U BOJIHBI

HccnenoBanue 3aBUCUMOCTH TepHOAa KojeOaHMH MaTeMaTH4ecKOro
MasiTHUKA OT €r0 JUTMHBI, MAaCChl U aMIUTUTY/Ibl KOJIeOaHuUH.

HccnenoBanue 3aBUCUMOCTH TIepro/ia KojaeOaHHii Irpy3a Ha MPYKHUHE OT €ro
Macchl W OKECTKOCTH TMpYXHMHBI. Bbluncienune mnepuoja KosiebaHUM
MaTEMaTHYECKOrO0 MAaATHUKA T0 W3BECTHOMY 3HAYEHUIO €ro JJIUHBL.
Brruucnenue mnepuona konebaHUil rpy3a Ha MPYXKHHE IO H3BECTHBIM
3HAUEHUSAM €0 MAcChl U JKECTKOCTH MPYKHHBI.

BbipaboTka HaBBIKOB BOCIIPUHHUMATh, aHAIM3UPOBATH, NepepadaThiBaTh U
IPEIbSBIATh HH(POPMAIUIO B COOTBETCTBUHU C ITOCTABICHHBIMH 3a/1a4aMU.
[IpuBeneHre TpPUMEPOB aBTOKOJIEOATENbHBIX MEXaHMYECKHX CHCTEM.
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[TpoBenenue knaccuduranyy Kojaebanui

Yrpyrue BOJHbI

W3mepenne [UIMHBI 3BYKOBOM BOJHBI [0 pe3ylbTaTaM HaOMIOACHUI
uHTep(HEPEHIINH 3BYKOBBIX BOJIH.

Habnronenne u oObsicHeHHE SBJICHUH WHTEphEpeHIMH W TU(paKIUU
MEXaHUYECKUX BOJIH.

[IpencraBnenne obnactell MpUMEHEHHS YAbTPA3ByKa M MEPCHEKTHBBI €TO0
UCIIOJIb30BAaHUS B PA3JIMYHBIX 00JIACTAX HAYKH, TEXHUKU, B MEUIIMHE.
W3noxxeHne cyTtu SKOJOTMYECKUX IPOOJIEM, CBSI3aHHBIX C BO3CHCTBHEM
3BYKOBBIX BOJIH Ha OpPraHU3M YeJIOBeKa

DNeKTpOMarHUTHbIE Habnronenue ocunuiorpaMmM rapMOHUYECKUX KOJIEOAHUMN CUIIbI
KoJIeOaHHs TOKa B IICTIH.
N3mepenue snekTpoeMKOCTH KOHJeHcaTtopa. M3mepeHue WHIYKTHUBHOCTH
KaTYILKH.
HccnenoBanue sBIEHUS 3JIEKTPUYECKOTO PE30HAHCA B IMOCIIENOBATEIbHOM
LEMH.
[IpoBenenue aHaJIOTUU MEXIY buznueckuMu BEJMYMHAMH,
XapaKTEePU3YIOIIMMHI MEXaHUYECKYIO U 3JIEKTPOMAarHUTHYIO KoJeOaTeabHbIe
CUCTEMBI.
Pacyer 3HaueHWil cuIBl TOKa M HaNpsDKEHHS Ha OJJIEMEHTaxX Ienu
MEPEMEHHOT0 TOKa.
Uccnenosanne npunnuna neictBusi TpaHchopmaropa. lccnenosanue
MPUHIIUIA JEHCTBUS reHepaTopa NEPEMEHHOTO TOKa.
Ucnonb3oBanne WHTepHeTra i moucka HHPOpPMAMM O COBPEMEHHBIX
cnioco0ax nepefayu NEKTPOIHEPTUU
DJIEKTPOMArHuTHbHIE OcymiecTBiIeHHE paauonepenadyd u paauonpuema. MccienoBanue cCBOHMCTB
BOJIHBI JIEKTPOMArHUTHBIX BOJIH C TOMOIIIBIO MOOMIIBHOTO Tee(oHa.

Pa3BuTHE IIEHHOCTHOTO OTHOIIEHUS K H3y4aeMbIM Ha Yypokax (GHU3UKH
00OBEKTaM U  OCBaMBaeMbIM  BHAaM  AesaTeidbHocTH. OOBsCHEHHE
MPUHIUANAAILHOTO PAa3Iudusl TPHUPOABl YIPYTUX U AIEKTPOMArHUTHBIX
BOJH. M310okeHuWe CyTH DJKOJOTHMYECKMX TpoOJeM, CBSI3aHHBIX C
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU 1 BOJTHAMM.

OObsicHEeHHe  POJM  DJEKTPOMAarHUTHBIX  BOJIH B COBPEMEHHBIX
nccaenoBannugx BeenmenHnoit

S. OIITUKA

[Ipupona ceeta

[IpumeHeHre Ha MPAKTUKE 3aKOHOB OTPAYKEHUS W MPEIOMIICHUS CBETA MpU
pelIeHny 3aj1a4.

OrnpezneneHre CHEKTPaJbHbIX T'PAHMI] YYBCTBUTEIBHOCTH YEIIOBEYECKOIO
riasa.

YMeHHEe CTPOUTh N300paKEHUS MPEAMETOB, IaBacMble JTUH3aAMMU.

Pacuer paccTostHUS OT JTMH3HI 0 U300PKEHHS MpeMETa.

Pacuer onTudeckoil CUIIbI TUH3GI.

N3mepenune GoKyCHOTO pacCTOSIHUSI TUH3BL.

HcnpiTanue Moienell MUKPOCKOIIA U TEJIECKOTIA

BomHoBrIe cBoWicTBa
CcBETa

Habnronenue siBneHus MHTEp()EpEeHNHU 3EKTPOMArHUTHBIX BOJIH.
Habnronenue siBneHus 1upakiuun JIeKTPOMarHUTHBIX BOJIH.

HaGnroneHue siBieHus NoypU3aluy 3J1eKTPOMAarHUTHBIX BOJIH.

W3mepeHune JUIMHBI CBETOBOM BOJIHBI IO pe3y/bTaTaM HAOJII0AEHUS SBJICHUS
untTeppepenn. Habmonenue sprnenus audpaxmuu csera. Habmronenue
SBJICHUS TOJIIpU3ALMU U Aucniepcuu cBera. [louck pasnuuuit u cxojacTBa
MEXly IU(PPaKIIMOHHBIM U TUCTIEPCHOHHBIM CIIEKTPAMHU.

[IpuBeneHne NprUMeEpOB MOSIBICHUS B IIPUPOJIE M MCIIOJIb30BAHUS B TEXHUKE
SABJICHUHM MHTepdepeHunn, AM(paKiy, TOoIIpU3alud U AUCIEPCHH CBETA.
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[Iepeunciienne METONOB MO3HAHMS, KOTOPHIE UCIIOJIb30BaHbl IIPU U3YYECHUHU
YKa3aHHBIX SIBJIECHUN

6. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBbHOCTH

OCHOBBI CHEUATIBEHON
TEOPHH
OTHOCUTEJIBHOCTHU

OOnbsicHEeHHE 3HAYUMOCTH OIbITa MaiikenbcoH a- Mopau.
DopMyJIMpOBaHUE MOCTYIATOB

Oo6mwscuenue >¢pdekra 3ameneHns BpeMenu. Pacdyer saeprun nokos,
UMITyJIbCa, SHEPTUU

CcB0OOOJHOM yacTulbl. BeipaboTKa HABBIKOB BOCIIPUHUMATh, aHAJIU3UPOBATh,
nepepadaThiBaTh U MPEABABIATH HHPOPMALIUIO B COOTBETCTBUHU C
IIOCTABJIEHHBIMU

3aJla4aMu

7. JIEMEHTBI KBAHTOBOW ®HU3UKHN

KBanroBag omntrka

HaGmronenue  ¢otosnexrpuueckoro sddexra. OOBACHEHHE 3aKOHOB
CroneroBa Ha OCHOBE KBAaHTOBBIX IIPE/ICTABICHUI.

Pacuer MakcuManbHOM  KMHETHYECKOM DHEPrMU  DJIEKTPOHOB  IPH
dboTornekrpuueckom 3pdexre.

Omnpenenenve paOOTHl BBIXOJA DIIEKTPOHA MO Tpa@UKy 3aBHCUMOCTH
MaKCUMAaJIbHOM KMHETUYECKOM 3HEepTrun (POTOAIEKTPOHOB OT YaCTOThI CBETA.
N3mepenue paboThl BBIX01a SJIEKTPOHA.

[lepeuncienne mnpuOOPOB  yCTAaHOBKH, B  KOTOPBIX  IPUMEHSIETCS
0e3nHepIIMOHHOCTh GoTod(hDexTa.

OObscHEHNE KOPITYCKYJISIPHO-BOJIHOBOTO Jyajlu3Ma CBOMCTB ()OTOHOB.
OObscHEeHnE PO KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHOMN (PU3UKU

dusuka atoma

HaGmronenne nuHeNvYaThIX CIIEKTPOB.

Pacuer yacToTBI M IJTMHBI BOJIHBI UCITYCKA€MOTO CBETa MIPH MEPEX0JIe aToMa
BOJIOPOJIa U3 OJTHOTO CTAIIMOHAPHOTO COCTOSIHUS B JIPYTrO€.

OObsicHEHHE TMPOUCXOKICHUS JIMHEHYATOro0 CIEKTpa aTroMa BOJOpoJa M
pa3Iuuus TUHEHYATHIX CIICKTPOB PA3IMYHBIX T'a30B.

HccnenoBanue MMHEMYATOro CIeKTpa.

HccnenoBanue nmpuHIuIa paboThl JFOMHUHECIICHTHOM JIAMITHI.

Ha6nronenue n o0bsCHEHHE PUHIIAIIA ISHCTBHS Jla3epa.

[IpuBeneHre mpUMEPOB HCIIOJIB30BAaHUS Jja3epa B COBPEMCHHOW HAyKe H
TEXHHKE.

Hcnons3oBanne MHTEpHETa UIsi TOMCKa WHEGOPMAIMK O TEPCIEeKTHBAX
MIPUMEHEHHUS Jlazepa.

Brruncienue AyIMHBI BOJIHBI 716 PO 4aCTHIBI ¢ M3BECTHBIM 3HAYECHUEM
UMIYJIbCA.

dus3nka aTOMHOTO Aapa

Habmronenue TpekoB anbga-uacTull B kamepe Bunbcona.

PeructpupoBanue saepHbIX U3TYyYSHHI ¢ TOMOILIbIO cueTunka [ eiirepa.
Pacuer sHepruu cBs3M aTOMHBIX fAJIED.

Omnpenenenue 3apsaa 1 MaCCOBOTO YUCIIa aTOMHOTO pa, BOSHUKAIOIIETO B
pe3ynbTaTre paguoakTUBHOTO pacraja.

Brruncnenue sHeprun, 0cBOOOKIArOMICHCS TPH paAOAaKTHUBHOM pacma/e.
Omnpenenenne NpoayKTOB IEPHON PEAKIINH.

Brruncnenue sHeprun, 0cBOOOKIAIOMIEHCS TPH SIIEPHBIX PEaKIUIX.
[loHnMaHne mNpPEeUMyIIECTB W HEIOCTAaTKOB HCIIOJb30BAHHUS aTOMHOM
SHEPTUH U HOHU3UPYIOUIUX U3TYyYEHUU B MPOMBIIIJIEHHOCTH, MEAUIUHE.
W3noxeHne CyTH 3KOJOTHYECKUX MpoOJIeM, CBSI3aHHBIX ¢ OMOJIOTHYECKUM
NEVCTBUEM PaIMOAKTUBHBIX U3ITyYCHHI.

[IpoBenenue kiaccupuKaluy SJIEMEHTAPHBIX YACTHUIl MO UX (U3UUYECKUM
XapakTepUCTHKaM (Macce, 3aps1y, BpeMEHH KU3HU, CIUHY U T.]T1.).
[ToHumanne IEHHOCTEH HAYYHOTO T[O3HAHWS MHpa HE BooOme s
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YEJIOBEYECTBa B LIEJIOM, a JJIsl KaXKJIOTO 00Yy4arouierocs JIMYHO, IIEHHOCTE!
OBJIAICHHUA MCTOIOM H&y‘IHOI‘O IIO3HAHUA IJId JOOCTHUIKXCHHUA ycnexa B
JTF000M BHJIE TIPAKTUYECKOH JIEATETHHOCTH.

[IpencraBnenue o xapakTepe YeTHIPEX TUIIOB (PYHIaMEHTAIbHBIX
B3anMMOJICHCTBUN

3JIGMGHTapHI)IX HJaCTHUIl B BUIC Ta6JIPIHBI.

7.9BOJIIOIIAS BCEJIEHHOM

CrpoeHue u pa3BUTHE
Bcenennon

HaGmronenue 3a 3Be3namu, JlyHoi u mianeramu B Tesneckon. Habmonenue
COJIHEUHBIX TISITEH C TOMOIIBIO TEJIECKONMa M COJIHEYHOTO JKpaHa.
Hcnonws3zoBanne WHTepHEeTa Ui TMOWCKa HM300paKEHUH KOCMHYECKHX
00BbekTOB U MH(popManuu 00 UX 0COOCHHOCTSIX. OOCYKICHUE BO3MOMXKHBIX
cueHapueB 3BoJironMK Beenennol. Mcnosb30BaHne MHTEpHETA ISl TTIOMCKA
coBpeMeHHO# nHpopManuu o pa3Butuu Beenennoit. Onenka napopmanuu
C TIO3UIMU €€ CBOWCTB: JOCTOBEPHOCTH, OOBEKTUBHOCTH, TIOJHOTHI,
AKTYaJIbHOCTH H T. 1.

OBOIIOHUS 3BE3]I.
I'mmoTesa
HpOI/ICXO)KHeHI/ISI
CoJTHEeYHOM CHUCTEMEL.

Borunicnenue sHepruu, ocBOOOXKAAIOIIENHCS MPU TEPMOSIEPHBIX PEAKIIMSIX.
®opmynupoBKa MmpoOieM  TepMmoslaepHON sHepreTuku. OObsicHeHue
BJIMSIHUSL COJIHEYHOM aKTUBHOCTM Ha 3emumto. [loHuManume poJin
KOCMUYECKUX HCCIEIOBAaHUM, X HAYYHOTO M SKOHOMUYECKOTO 3HAUEHUS.
OO6cyx/1IeHne COBPEMEHHBIX THIIOTE3 O MPOUCXOKIECHUU
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YUYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
ITPOI'PAMMBI YYEBHOM JUCIUIIJIMHBI I1)1.03 ®PU3UKA

OcBoenne mnporpammbl yueOHOM nucuuminabl [1/1.03 ®usuka npeanosaraeT Hajaiuuue B
npodeccnoHaIbHON 00pa30BaTENBHON OpraHu3aluu, peanusyromnieit oopasoBarenbuyo [IIICC3 Ha
0a3e OocHOBHOro o0ImmIero oOpa3oBaHHs, y4eOHOro KaOWHETa, B KOTOPOM HMMEETCS BO3MOXHOCTh
oOecrieunTh CBOOOJHBIN JOCTYN B MHTEpHET BO BpeMs Y4eOHOTO 3aHITHS M B MEPUOJ BHEYYEOHOI
JeSITeNbHOCTH oOyuaromuxcs. B cocraB kabuHeTa (pu3uku BXOauT jaboparopus ¢ JaOOpPaHTCKOU
komHaroil. [lomemenne kaOuHeTa (U3HKH MOHKHO YIOBIETBOPATH TpeboBaHusM CaHHTapHO-
sanuAeMuosoruueckux npasui 1 HopmatusoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO TUIIOBBIM
000pyZI0BaHNEM, YKa3aHHBIM B HACTOSIINX TPEOOBAHUAX, B TOM YHCIIE CHCIMATU3UPOBAHHON y4eOHOM
MeOeNpI0 M CpEeACTBAMH OOydYeHHs, IOCTATOYHBIMU /ISl BBINOJHEHHS TpPEOOBAaHUN K YPOBHIO
MOJTOTOBKH O0YyJarOIUXCsl.

B kabunere M0DKHO OBITH MYJIBTUMEIUHHOE OO0OpPYIOBAaHHE, IOCPEICTBOM KOTOPOTO
YYaCTHHKH 00pa30BaTENBHOTO TMpOIecca MOTYT MPOCMATPHUBATh BHU3YAIbHYIO HH(DOPMAIHIO 10
¢bu3nke, co3maBaTh MPE3CHTAINH, BUICOMATEPHAIBI H T. II.

B cocraB y4eOHO-METOAMYECKOTO M MaTepHAbHO-TEXHUYECKOTO 00eCreueHHs MpOorpaMMbl
yueOnoi nucturiuabl [1]].03 dusnka, BXOIAT:

* MHOTO()YHKITHOHATBHBIA KOMIUICKC TIPEIO 1aBaTels;

* HarJISIHBIE TIOCOOMs (KOMIUTEKTHI yIeOHBIX TaONHIl, TiakaThl: «DU3NYECKHE BETUYHHBI H
(¢yH1aMeHTallbHbIE KOHCTaHTh, «MexayHapoaHas cucrema equnul CNy», «llepuoaunueckas cucrema
xuMudeckux oiemeHtoB JI. M. MenjaeneeBa», TOPTPETH BBIJAIOIIMXCS YYCHBIX-(PH3UKOB U
ACTPOHOMOB);

* HH(OPMAIIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

* SKpPaHHO-3BYKOBBIE TIOCOOUS;

* KOMIUJIEKT DJICKTPOCHA0XKEeHUs KaOWHEeTa (PU3UKHY;

* TEXHUYECKUE CPEICTBA OOyUECHUS;

* IEMOHCTPAIMOHHOE 000pyT0BaHKE (0011eTr0 Ha3HAYCHHS U TEeMaTHYECKUE HAOOPHI);

* 1abopaTropHoe 000pyI0BaHKE (00IIEro Ha3HAYCHHS M TEeMAaTHYEeCKUE HAaOOPhI);

* cTaTHYECKHE, TMHAMHYECKHE, JEMOHCTPALlMOHHbIE U pa3laTOYHbIEe MOJIEIIH;

* BCIIOMOTaTeIbHOE 000PY/I0BAaHUE;

* KOMIUIEKT TEXHHMYECKOW MOKYMEHTAlluM, B TOM YHCJE IaclopTa Ha cpeacTtBa oOydeHws,
MHCTPYKIUU IO UX MCTIOJIB30BAHUIO U TEXHUKE 0€30IaCHOCTH;

* OuOnMMoTEeUHbIN QOHI.

B OubnmoTteunslii (GoHI BXOIAT y4eOHUKH, ydeOHO-meToauueckue KOMIUIeKTH (YMK),
obOecrieunBaronue ocBoeHue yueOHoW mucummuinHbl [1J1.03 ®usmka, peKOMEHJIOBAHHBIC WIH
JOTYIIEHHBbIE JJIsSi HCIOJb30BaHUS B MPOQECCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3AIUIX,

pean3yronmx 00pa3oBaTeNbHYI0 MPOrpaMMy cpedaHero oOiiero oOpa3oBaHUs B Ipeaesiax
ocBoenus [TIICC3 na 6a3ze 0CHOBHOTO 00111eT0 0Opa30BaHMUs.

bubnuoreunsiit (GoHA MOXET ObITh JOMOTHEH (PU3NYECKHUMH SHIMKIONEAUSIMH, aTiIacaMu,
CIIOBapsIMU U XpecToMaTuel no ¢u3ukKe, CIpaBOYHUKAMH M0 (HU3UKE M TEXHUKE, HAYYHOW M Hay4dHO-
MOMYJISIPHOM JIUTEPATYypOil €CTeCTBEHHO-HAYUYHOTO COJIEP>KaHUS.

B mpouiecce ocBoenust mporpammbl yueOHou mucuurmiiuabl [171.03 dusnka cTyAeHThl TOJKHBI
UMETh BO3MOXHOCTh JOCTYIAa K AJNEKTPOHHBIM Y4eOHBIM MaTepHaliaM 1o (HU3MKe, UMEIOIIUMCS B
CBOOOJIHOM JOCTyNe B ceTu VMHTepHEeT (3NMEeKTPOHHBIM KHHUTaM, MpPaKTHKyMaM, TecTaM, MaTepuaiam
EI'D u np.).

ITucemo MunucrepctBa oOpasoBanust U Hayku P® ot 24.11.2011 Ne MJI-1552/03 «O6
OCHAIlIeHUH  0oO0I1e00pa3oBaTeIbHbIX  YUPEKICHUH  ydeOHbIM M y4eOHO-1ab0paTOpHBIM
000pyJIOBaHHUEM.
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