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[TpuMepHass pabogas mnporpaMMa yqe6HOM MCUAILTMEE «Du3uKay» UL CIICIHATLHOCTH
cpenero mpodecCHoRaNbHOTO o6paszopaums (manee — CI1O): 09.02.07 «AndopManHOHEEIC CHCTCMDI
H [POrpaMMMPOBAHHE; 18.02.09 [Tepepaborka He(TH K rasa, 21.02.03. CoopyskeHHE ¥ IKCIAyaTatud
razoHedTenpoBONOB H raz0HePTEXPaHUIHLLL, 71.02.05. 3eMeIbHO-UMYIIIECTBEHHBIC OTHOLICHUA,
23.02.07 «Texunueckoe 0OCIyKHBaHHE H DEMOHT ABATATENIEH, CHCTEM H arperaTos apTOMOOUIERY.

Opraausalua-paspadoTIuK: AHIIOO «YduMcxui [OJMTEXHHYCCKUN TCXHUKYM”

Conepxapne paGodeil TPOTpaMMBl PeATHIyeTCA B npolecce OCBOEHMS ODYYAIOUIAMHCH
obmeoOpazoBaTeAbBHOIO IIHKNA TICC3 CIIO ¢ moAyd4eHHEM CPEAHEro OOIETro 0Dpa3oBaAHHAS,
pazpaboTaHHOH B COOTBETCTBHH € tpebosanuami GI'OC cpendere obmero obpazosamng, PI'OC
cpentero MpodecCHOHANBHOrO 00pasOBaHHs cnemuanpioctd: 09.02.07 «UugopManuoHHbIC CHCTEMB]
M NpOrpaMMHPOBAHNE; 18.02.09 IepepaGotka BehTH U Id3a, 21.02.03. CoopyXeHHE U IKCILTyaTalus
ra30He()TENpOBONIOB U Ta30HeTeXpanAInL; 21.02.05. 3eMenbHO-UMYIIECTBCHHEE OTHONICHHA,
23.02.07 «Texaugeckoe 00CITyXKHUBAHUE H PEMOHI asHrarenei, CUCTEM M arperatoB aBTOMODHIIEH .
Ha OCHOBE IIPHMEpPHOH IIpOrpaMMEbl oGmeo6pazopate/ibHOH  y4eOHO  HMCLHUILIMHEL «PUZAKAY,
pexomeHayeMoit ®TAY «DUPO» (mpotoxon ot 28 mons 2016r. Ne 2/16-3.).



NOACHUTEJLHAA 3AITHCKA

[Iporpamma obmeobpazoBaTensHOH yueduo# rucuummunsl 11/].03 ®uzuka npennasdadesa 1
HaydeHus (QU3HKH B IpodeccHoHanbHBIX oOpasoparedbHBIX opranmzammax ClIO, peammsyromux
00pa30BATENIEHYKY IIporpaMMy cpexnero obmero ofpasosanus B npefenax IINICC3  wna base
OCHOBHOTO o0miero o6pa3oBaHus ITPH MOJATOTOBKE CIEIHAIIMCTOB CPEAHErD 3BEHA.

IIporpamMa paspabortana Ha ocHoBe TpebGoBamuit ®I'OL cpenuero obdmerc oOpasoBanud,
NpeIbABIAEMEIX K CTPYKTYPE, COACPKAHMIO H Pe3YNIbTaTaM oCBocHuA yuebHoN aucrmmmmnel 111,03
du3uka, B COOTBETCTBHH ¢ PeKOMEHJANMWSIME 10 OpPraHH3alldd IONY4YeHHS CpelHero ofInero
ofpasosaHHA B TIpeJelaX OCBOCHHSA 00pa3oBarelbHBIX NpPOTpaMM CPEAHErc HpodecCHOHANbHOTO
obpazopanusa Ha ©Oa3ze OCHOBHOIO o0mmero oOpaszoBasma € Y4YeToM TpeboBapuil (emepanbHBIX
roCyIapCTBEHHBIX 00pa3oBaTENBHBIX CTAHAAPTOB W IIONydaeMod NpodecCHH MM CIeHHaTbHOCTH
cpeanero npodeccHoHATEHOTO 00pa3zoBaHus (IIMCEMO JenapraMenTa rocy1apeTBEHHOM NONHTHKH B
cthepe noaroroeku pabounx kagpos u JAII0 MunoOpaayku Poccrn ot 17.03.2015 Ne 06-259).

Conep:xxanne nporpammsl I1J].03 @usuka HanpaelIeHo Ha AOCTHKEHHE CASHYIOMUX Heeh:

*OCROCHNE 3HAHHMH O (PYHIAMEHTATBHBIX (H3MUESCKUX 3aKOHAX H NPHUHOWNAX, JEKAHIHX B
OCHOBeE coBpeMeHHOMH Gu3uuecKoil KapTHHEl MUpa; HAU0O0Iee BAXKHBIX OTKPBITHSX B 001acTH (DH3HXH,
OKA3ABIIUX OIpeRelMIoee BIMAHUE HA PA3BUTHE TEXHUKH M TEXHOJNIOTHH; METONAaX Hay4yHOro
NO3HAHHUA IIPAPOIE];

* OBJIAJICHUC YMEHIAIMH [TPOBOIHTE HAOMIONSHHS, MIAHUPOBATE H BHITIOTHATE 3KCIEPHMEHTEL,
BEIABUTATE THIOTE3Rl W CTPOATH MOIEIH, TPHMEHSATE NONYYCHHEIE 3HAHHA [0 (QH3UKE JHs
00BACHEHHS Pa3HOOOPA3HEIX (DPU3NUECKUX SBICHUA U CROHCTB BEINECTB; IIPAKTMYECKH HCITONE30BATH
(PU3HUICCKHE 3HAHNS, OI[EeHUBATH AOCTOBEPHOCTE CTECTBEHHO-HAYUYHOR HHOOpMALIUH;

* Pa3BHTHE IIO3HABATENBHEIX HHTECPECOB, UHTCUICKTYANBHLIX U TBOPYECKHX CIIOCOOHOCTCH B
mpornecce NpuodpeTeHUs 3HAHHH H YMEHHUH N0 (PU3HKE C HCIOJIB30BAHKEM DPa3IHYHBIX HCTOYHHKOB
HHQOPMAIIAH ¥ COBPEMEHHEIX MHMOPMAIIUOHHBIX TEXHOMOTHI;

* BOCIIMTaHHEe YOEXKISHHOCTH B BO3MOXIIOCTH IO3HAHMS 3aKOHOB MPHPOIBI, HUCIIOIB30BAHUS
NoCcTIKEeHWH ¢u3uky Ha Onaro pasBUTUA  UYeNOBEYECKOH DOHMBHINZAUNWM; HEOOXOAMMOCTH
COTPYJHUYECTBA B IIPOIECCE COBMECTHOTO BBIIOJHEHHMS 33144, YBAXMUTCILHOIO OTHOILIEHHS K
MHEHHIO ONIMOHEHTa IIPH OOCYKAeHNH NpoflieM €CTECTBCHHO-HAYYHOTQ COOEpKaHuA; TOTOBHOCTH K
MOPATBEHO-3THYECKOM OLICHKE HCIIOJBb30BaHMA HAYYHBIX JOCTUXKEHUM, TYBCTBA OTBETCTBEHHOCTH 34
3ALIMTY OKPYXKAKOIIEH CpEXEL;

* HCMNONL30BAHUE NPHOOPETEHHEIX 3HAHHM M YMCHHH JIA PEIICHHA MPAKTHUYCSCKHX 3a0a4
MOBCETHEBHON  XU3HH, oOecnedeHHA O€30MacHOCTH CODCTRCHHOW  KH3HU, PAIHOHAILHOIO
TIPUPOJOIONB30BAHHAS B OXPAaHBl OKPYXKAWIIEH Ccpeldbl M BO3MOXKHOCTE NPUMEHEHHS 3HAHWH IIpU
pEHIEHHY 337134, BOAHHKAIOIMX B IIOCISAYIOINed mpodecCHOHATBHON AeATeNIEHOCTH.

B nporpaMMy BKTIOWEHO COJCPKAHHE, HAIPABIEHHOS HA (QOPMHPOBAHHE ¥ CTY/CHTOB
KOMIETCHIHH, HeoOxXommMex mud kKagecTseHHoro ocsoenust IIICC3 Ha Gaze ocHOBHOro obmero
ofpazoBanug ¢ NONy4YeHUEM cpelHerce odumero o0pasoBaHud; NPOrpaMMBl IOAIOTOBKH CIIEHHAIINCTOR
cpearero 3sena (I1111CC3).

[TIporpamma yuebnoi mucuumveel [IJ[.03 Dusnka sABIgeTCsE OCHOBOH A)Ia paspadorTku
pabotuuX IporpaMM, B KOTOPBIX IPOQECCHOHATBHEIE OOpa3OBATEILHEIE OPraHu3aliu, peanu3yioniye
ofpazoBartenBLHYIO NPOrpaMMy cpesiero obiero oOpasoranus B npenenax ccsoenus [1I1CC3 na Gaze
OCHOBHOTO 0011ero ofpa3oBanus, YTOUHAIOT COACpKaHne yaeOHOro MaTepuaia, MoCleI0BaTe/IbHOCT
ero H3VICHHUA, paclpelieficHie yueOHBIX YacoB, TEMATHKY pedepaToB, HHIMBUAYAIBHBIX I[IPOEKTOR,
BHABEL CaMOCTOSTENEHBIX paldoT, VUWTHIBAg CHENM(HKY IPOrpaMM IIOATOTOBKH CIEIHAIHCTOB
CpeIHEro 3BeHA, OCERAHBAeMOH NPOQPECCHY WIH CIIEHHATBHOCTH.

[Tporpamma MOKET UCIIONL30BATECA APYIEMU NpodeccHoOHANBHEIME 00pa3oRaATENEHBIMU
OpraHM3alisaMH, PealHl3yIOIIHMH OOpazoRaTeNbHYID OpOrpaMMy cpedHero ofbmere oOpa3oBaHHA B
npegenax oceoexus ([1II1CC3) na aze ocHOBHOrO 06mEro oGpasoBanus.




OBINAS XAPAKTEPUCTUKA YYEFHOMN JUCIUILIUHGI 111,03 OU3HKA

B ocHoBe yuebmoii aucuurueel [1J1.03 du3uka MexHT yCTAHOBKA Ha (QOPMHDOBAHHUE ¥
00yuaeMBIX CHCTEMbI GA30BHIX NOHATHI (GU3HKM ¥ IPEACTABICHHH O COBPEMCHHOH (H3MICCKOH
KapTWHe MHpa, 4 TAKXE BRPaboTKa YyMeHHH NPHMEHSNT (U3MUYCCKHE 3HAHMA Kak B
npodhecCHOHaNLHON ACATEABHOCTH, TAK 1 [T PEIICHHS XH3HCHHEBIX 3a/a.

Muorue mnonoxeHus, pa’BHBaeMble (H3UKOH, PAcCMaTpHBAIOTCH KaK OCHOBA CO3MaHHA K
MCIOAE30BaHnd MHQOPMANMOHHEIX KM KOMMYHHKanMoHHBIX TexHojgorgd (MKT) — ommoro us
HapOoice 3HATHMEIX TEXHONOTHISCKHX JOCTHXEHHN COBPEMEHHON IMBHITH3ALIMH.

duzuka JaeT KmoY K NOHMMAHHIO MHOTOYHCHCHHBIX SIBJIEHHH ¥ IIPOIECCOB OKPYXXArOIIEro
Mupa (B €CTECTBEHHO-HAYYHBIX O0I4CTAX, COIMONOIUH, YKOHOMHKE, A3BIKE, JHTEparype H Ip.). B
buskke HOPMAPYIOTCS MHOTHE BHABL AEATEIBHOCTH, KOTOPHIE HMEIOT METApPeAMETHBIH xapakrep. K
HUM B [EPBYIO 04Yepeb OTHOCATCA: MOACIHPOBAHUE ODBEKTOB U MPOLECCOB, IPUMCHCHUE OCHOBHEIX
METOHOB MO2ZHAHUA, CHCTEMHO-MH(DOPMAIMOHHBIA aHaMU3, (OPMYIMPOBAHYUE FHIIOTE3, AHANM3 U
CHHTE3, CcpaBHenHe, o0OOCINeHHMe, CHCTEMATH3AlUsA, BBIABICHUE NPHIMHHO-CIEACTBEHHBIX CBA3CH,
IOMCK aHANOTOB, YIIpaBneHue oObeKTamMM W npoucccaMd. FiMemHo 5Ta JHUCHHIUIMHA [O3BOMACT
MO3HAKOMHTE CTYIASHTOB € HAYUYHbLIMU METOJaMK IIO3HAHWS, HAYYHTHh MX OTIUYATh THNOTE3y Of
TEOPUHH, TEOPHIO OT 3KCICPHMEHTA.

| Du3vka UMeeT O4YeHb OOJBIIOE H BCEBO3PACTAIONIEE UHCAO MEXIUCHHIUIMHAPHEIX CBH3CH,
pUdeM Ha YPOBHE KAK IIOHATHHHOrO anmapaTta, TaKk W HHCTPYMEHTapHsa. CKa3aHHOC MO3BOISET
paccMarpuBarhk QU3HKY KdK METAAUCHUIUIUHY, KOTOpas IPEAOCTaBIBIET MEKIUCUMIUTHHAPHBIN S3BIK
1718 OTIUCAHHMA HAVYHOH KapTHHEI MHDpA.

dmuka ARseTcd cHcTeMooOpasyommM (GakTopoM OIS €CTeCTBEeHHO-HayYHBIX y4eOHBIX
IpeMETOB, MOCKONBKY (HMIMIECKHE 3AKOHHI MeXaT B OCHOBE COACPNKAHMA XHMHH, OHOJOTHH,
reorpapuy, ACTPOHOMHM H CHEIMAILHBIX AHCHMINAH (TCXHHYCCKAA MEXaHHKE, IJICKTPOTEXHMKA,
VIEKTPOHHMKA U Ap.). YdeOuas mucrunnuna «DH3Mka» co3facT YHHBEpCcaNbHyIo Oa3zy AN U3y4HeHMs
oOmenpodeCCHOHANBHEIX ¥ CHCHUANBHEIX AUCIUIUIAH, 3aKNafrBad QyHIAMeHT I NOCISAYIOUIero
0OYUYCHHS CTYACHTOB,

Ofnamas JIOrMYeCKOd CTPOMHOCTBIO H OMHpasch Ha IKCICpUMEHTANLHBIE (PAKTHI, ydeOHasd
mucitumana [171.03 dmuka hopMupyeT v CTYISHTOB MOMTHHHO HAYTHOE MHPOBO33PCHHE. (PH3HKA
SBJIIETCH OCHOBOHM YUCHHSA O MaTCPHAIIBHOM MIpe U PEHIAeT NPodIeMbl STOI0 MUpA.

MsyueHue GUIMKH B NPOPHECCHOHANBHBIX 00pa3zoBATENBHLIX OPraHH3allHasX, Pean3yIoMHX
o6pazoBaTeNBEHyYIO IpOrpaMMy cpefHero obmero o0pasoBanus B mpezenax ocsoenns [INICC3 wa Oaze
OCHOBHOro o0miero o0pazoBaHMs, HMMEET CBOHM OCODEHHOCTH B 3aBHCHMMOCTH OT IIpOQHI
npodeccHOHAIBHOTO 00pa3oBaHuA. JTO BRIPAXKAETCA B COINEPXKAHHH 00yd4eHUS, KOJIHMIECTBE HacoB,
BBLIE/EMBIX Ha H3YUCHHUE OTACABHEIX TEM NPOTPAMMEL, IIyOMHE HX OCBOCHHUS CTYJIEHTaMH, 00beMe U
XapakTepe MPaKTH4eCKUX 3aHATH, BUAaX BHEAY IMTOPHOH CAMOCTOATEIbHOA PabOoThI CTYIEHTOB.

[Ipu ocpoeunu mpodeccnii CITO u cnenmansHocTelt CIIO ectecTBenHo-Hay4uHOTO Ipoduns
npodeccuoHansHoro obpazoBanus $u3nka usyuaercs Ha OasosoM yposHe DI'OC cpeanero o0Lero
obpaszopanns, npa ocsoenud npodeccuil CITO m cnenmansHocredn CIIO TexHuMdeckoro mpodums
npoeccHOHANLHOrO 00pazoBanus QuirKa uiyyactes Oollee yrimyOnaeHHo, Kak npodunbHas ydeOHas
AMCHMIUIMHE, VIMTEBAOMAs crnelind Ky OCBAHRAEMEIX Ipodheccuil M cnelHaIBHOCTEH,

Coxepkanne yIeOHOH MAMCIHMIIMHLI, peanusyeMoe IMpH MOArOTOBKE 00YJalOImHMXCI 1O
npodecCHsIM H CIEIHANLHOCTAM eCTeCTREHHO-HAYIHOTO Ipodiid NpodecCHOHaNbHOI0 00pa3soBaHus,
HE HMEET SBHO BLIPAXCHHOM NpOPWIBHOH COCTARMIIOIIEH CHENMHATBHOCTH, OTHOCAIIHECT K 3TOMY
npoduro 06yyeHus, He WMEIOT HPEeHMYIIECTBEHHOH CBASH ¢ TeM HJIH HMHBIM DasAcnoM (H3HKH.
Oneako B 3aBHCHMOCTH oT monydaemoii mpodeccuu CIIO mmm cnenmansHoctu CIIO B pamkax
€CTECTBEHHO-HAYYHOTO TIpoduns npofecCrOHATBHOrC 00pa3oBaHis IOBHINCHHOE BHHMAHAC MOXCT
OLITE YASNEHO H3y4eHHIO pasfgena «MonekyndapHas ¢usuka. TepMoIHHaMHKa», OTACIHBHBIX TEM
pasiena «NIEKTPOoAHHAMMKA» H OCODEHHO TEM 3KOJOTHYECKOTQ COACPKAHHA, NPUCYTCTBYIOIIMX
[IQUTH B K&KAOM pa3ieiie.

TeopeTvuecKue CBEICHHA 10 (DU3HKE ZONOTHAOTCA JCMOHCTPAlMAMH H JIa00pPaTOPHEIMU
paboTaMH.



Usyuenwe oGmeobpazoparenbHol y4eDHOH JUCHHIIMHEL I[T71.03 Dusuka 3aBepIIACTCS
nomaseleHHeM HTOroB B GopMe nuddepeHUMpOBAHHOTO 3a4eTa HJIM JK3aMCHa B paMKax
HPOMEKYTOUHON aTrecTalliyl CTYJNEHTOB B NPOLECCe OCBOCHHA [ITICC3 ¢ monyd4eHHEM CpPeXHEro
obimero obpazoBaHUsL.

MECTO YYEBHOH! JUCIIUILUIMHLI B YUEBHOM IVIAHE

VyeGuas mucmamnupa 111.03 Onr3uka gBasercs y4eOHBIM IIPEAMETOM MO BHIOOPY M3
obsr3aTenbHOM peAMeTHOM obnactr «EctecTpernEe Hayxu» @I'OC cpepnero odomero o0pa3oBaHHI.

B npodeccrHoHaNbHEIX 00pa3zoBATENBHBIX OpPraHU3alHiaX, Pealu3yrOinX 00pa3oBaTeNbEHYIO
nporpaMmy cpeasero obmiero ofpazoBaHMA B NMPEACIax OCBOCHUA [MIICC3 ra 6a3e OCHOBHOIO
obmmero obpazosanus, yueGuas mucrmmmea [11.03 Pusmka u3ydacrcd B ob11e0bpazoBaTEILHOM
nuke yseOroro miana [MIICC3 Ha Oase ocHoBHOro odwmero obpazopanus ¢ MONyICHHEM CPe/HETO
obwmero obpazosanng ([IIICC3).

B yuebupx nmana IIIICC3 mecro ydaeGuoli amcumrinuusr 1171.03 duiurka — B COCTaBE
06meobpazoBaTenbHblX  Y4eOHBIX JHCIMIIEH N0 BeIGOPY, (OPMHMpPYEMBIX U3 o0s3aTelIBHBIX
npexMeTHbiX obnacreit ®I'OC cpemmero obmero o0pa3oBaHus, IJIA cnenuancHocTedt CIIO
COOTBETCTBYIOIEro podus IpodecCHOHAIBHOre 00pa30BaHus.

PE3VJILTATHI OCBOEHUSA YYEBHON JUCTTUITIUHBI

Ocpoenne cofaepxanus ydeOmoit aucnumumest [1J].03 Pusuka obecrieuynpaeT NOCTHXEHHE
CTYZCHTaMH CNICAYIOINX pe3yabTaToB:

* TUYHOCHIHBIX.

- YYBCTBO I'OPAOCTH M YBAKSHWS K HCTOPHH M JOCTHXCHHAM OTEHUCCTBEHHOH huzngecKoi
HAYKH; (H3AYCCKA TPAMOTHOE IIOBCACHHE B TPO(ECCHOHATBHOH IEATETBHOCTH H OBITY IIpU
ofpainenus ¢ IpubopaMy H yCTPOHCTBaMH;

- TOTOBHOCTh X TPOAOKEHHIO oOpa3soBaHus M [OBHINCHHS XBamuduKauuu B u30paHHOH
npodECCHOHAMBHON ASATENEHOCTH M OOBEKTHBHOE OCO3HAHHE PONH (PH3MIECKHX KOMIIETCHIIUE B
ITOM;

- YMEHHEe HCHONE30BATh JOCTIKECHHS COBPEMEHHOM (H3MYCCKOH HayKH H GH3IUecKHX
TEeXHOIOTHH U1 TIOBLITIEHHS COOCTBEHHOIO MHTENNCKTYAIBHOIO PA3BUTH

B BBIOpAHHOI HPOghecCUOHATBLHOR JeATETbHOCTH;

- yMEHHE CaMOCTOATENLHO JOOBBATH HOBBIE AN ce0i PU3HUCCKUC 3HAHHUA, HCIONBIYA [UIA
3TOTO JOCTYIHEIE HCTOYHUKY HHPOPMAIHH,

- YMEHHE BLICTPAHBATH KOHCTPYKTHEHBIC B3aUMOOTHOIIEHHS B KOMaHJe IO PCIICHHIO 0O1IHX
3amay;

- YMEHHE YIIPABJIATh CBOECH MO3HABATEILHOH ACATEIIBHOCTRIO, IPOBOANTE CAMOOLCHKY YPOBHS
cOOCTBEHHOTO HHTEIUIEKTYAJILHOTO PasBHTHS,

« MEMAnPeOMemHblx:

- UCTIONTB30BAHNE PA3TAYHBIX BHIOB [I03HABATENEHOM EATEILHOCTH IS peleHNA QH3HHECKHX
a4, TPUMEHEHHE OCHOBHBIX METONOB TO3HAHMA (HADMIONEHMS, OIMHCAHUS, H3MCPCHMUA,
IKCIIEPUMEHTA) /i H3YUEHHS Pa3sIHIHBIX CTOPOH OKPY)KAIONeH NeHCTBUTEIIbHOCTH;

. HCHONB30BAHHE OCHOBHEIX HHTEIUIEKTYAlbHBIX  ONEpallHi: IIOCTAHOBKH  3ajavH,
bOPMYIHpOBAHHS IHIIOTE3, aHAIN3A K CHHTE3a, CPABHEHHS, 000DIICHNA, CHCTEMAaTH3AIMH, BEIABICHHUS
IPUYMHHO-CIEACTBEHHBIX CBA3eH, IOMCKA aHajuoros, (QOpMyIHMPOBAHHS BLIBOJOB Ul H3YHCHHA
pa3NMUHEIX CTOPOH (H3WUECKHX OOBEKTOB, ABJCHMH H IIPOLECCOB, € KOTOPBIMM BOSHHKACT
HeOOXOIUMOCTE CTAIKHUBATRCS B IIpodecCUOHANBHOI chepe;

- YMEHHE TEHEPHPOBATD MAEH U ONPeIeNsTh CPEACTB, HeOOXOIUMBIC AMA HX PeaTH3alHHT;

- YMEHHE HCTOB30BATE PA3NMUHBIE HCTOUHHKH JUTS TONY4eHHS (QU3HIECKOH HH(pOpMalHH,
OHEHHBATh €¢ MOCTOBEPHOCTE;

- yMeHHE aHAIH3UPOBATE U IPESACTABIATh HHPOPMALMIO B DA3IHIHBIX BHAX;



- yMeHHe mnyOmdYHO TIPEACTABIATE PE3Y/IBTATHI coOCTBEHHOIO HCCIedOBaHMsA, BECTH
TUCKYCCHH, JOCTYIHO M FapMOHUTHO COUETas CONEPKanine 1 bopMEI IpeCTABIAEMOM HHOPMALIHH;

* APEOMEMHBIX!

- cthOpMUPOBAHHOCTH MPEINCTABIEHHAN O PONH H MECTC GH3MKKH B COBPEMECHHOM HaydHOH
KapTHHE MUpa; NOHHMaHue (GH3INYECKOH CYIIHOCTH nHabmonaeMpx B0 BceenenHol ABIEHHM, PONM
$usuky B (HOPMHPOBAHHE KPyroiopa H HYHKIMOHATEHON T'PAMOTHOCTH HENOBEKA i PEICHHA
[IpaKTHYECKHX 3824,

- BIAIEHHEe OCHOBOONATAIOIUMHA (PHU3MYECKAMH IOHATHAMH, 3aKOHOMEPHOCTAMM, 3AKOHAMH H
TEOPHAMH; YBEPEHHOE HCTIONB30BAHKE PHIAHECKOH TEPMHHOIOTHH H CHMBOIIMKH,

_RIAJEHHE OCHOBHEIMM METOJaMM HAy9YHOIO TIIOSHAHMA, HCHOAB3YCMBIMH B duszuke:
HabmIoNeHHEM, OIMCAHREM, H3MEPEHHEM, IKCIICPHMEHTOM,

- yMmemnust 00pabaTeBaTh Pe3yBTATHl H3IMEPEHHH, OOHapyXHUBATH 3aBHCHMOCTE MEXKAY
(hH3UUECKAMH BEIMUYUHAMH, OOBACHATS [ONYICHHBIE PE3YNBTATEL H ICTATH BRIBOALL

- ¢hOpMHPOBAHHOCTH YMEHHS PEIIATs GH3MHECKAC 337189,

- ¢hOPMHAPOBAHHOCTE YMEHHS [PAMEHATE NONYHSCHHBIC 3HAHMA /U4 00bACHEHUA YCNOBHH
NIPOTEKaHUs QU3HIECKHUX ABICHUH B IPHPOLE.

TEMATHUYECKOE ILTAHUPOBAHHE
Texuuaecknii mpoduis TpodecCHORATLHOTO 00pa3oBaHus

[Tpu peanuzamuy coagpanns o0meodpasoBaTeIbHO yuebroi quciummase! [1J1,.03 Pn3uka B
npenenax oceoennd [III33C na Gaze OCHOBHOIO obmero o0OpazoBanus C [OIYYEHHEM CPEAHEro
obmmero 06pasoBannd MakCUMaNbHAA yIeOHad HAarpy3Ka 00Yy4aI0IIXCA COCTABMAACT:

« mo crmemuanbHoctaM CIIO Texmmueckoro npodmins — 120 =aca, H3 HEX ayAUTOpHAd
(oOs3aTenbHas) Harpyska O0ydarollMXcd, BKOYad naboparopure pabors, — 104 4daca,
BHEAYIUTOPHAS CAMOCTOSTENbHAA pa0d0Ta CTYASHTOB — 16 q3ac.

Ne HasmeHORaHHE TEM Kona4ecrao 4acos
I
Maxcumanbiaa |KoauuecTso ayAUTOPHEIX[CAMOCTOATE S
HArpy3Ka YACOB NpH 0YMHCH Qopme Hasl
ofydeHHn pabora
BCEO JIEKUHH

| 2 3 4 S 6
BsenexHue o) 2 2
Paspen 1. Mexasuka 24 22 22 2
Pasgen 2. MonekynapHas du3uka.
TepMoAMHAMHKA, 20 18 '8 2
Paszen 3. 3nekTpoIHHAMKKA 26 24 24 y)
Pazngen 4, Konebarna 1 BOJIHBL 20 18 18 2
Pa3aen 5. OnTHKA 8 6 6 g
Paznen 6. OCHOBHI CIeHANLHON TEOPHH 6 4 4 5
OTHOCHTENbLHOCTH
Pazzen 7. A€MeHTh KBAHTOBOH GUIHKHK 6 4 4 ¢,
Pazpen 8. Dsomoluit BeelcHHOM 8 6 6 7
Hrora 120 104 104 16




COJAEPKAHHE YYEFHOHU JUCLHHUILIAHBI

BeeneHue

dusuka — PyHaaMeHTalbHas] HayKa O IPHPOIE.

EcTecrBenHO-HAYUHEBI METOA NO3HAHHS, €0 BO3MOKHOCTH M I'PAHKIEI IPHMEHHMOCTH.

JKCIEPMMCHT W TEOpHA B MpOLECCe MO3HAHHA TPHPOAbL. Mojenuposanne (HDH3HYECKHX
SIBIIEHHH H IIPOIECCOB. PONE 3KCIICPUMEHRTA M TCOPHY B MIPOLECCE MO3HAHNA IPHPO/ILI.

Ouspueckas BemyuuwHA. [lorpemocTn maMepeHwii GH3MYeckuX BenvuMH. OH3MdecKuHe
38KOHEL | paHUIL! NMPHIMEHBEMOCTH (H3MYECKHX 3ax0HOB. [loHsTHe O (pu3HUecKo# KapTHHE MHpA.
3uavenue Ppuznuky npu ocpoeHHn npodeccuii CIIO u cnenmmansroctedi CIIO.

1. Mexanuka

Knuemarura, Mexanugeckoe nsuwxenue. Ilepememenue. Ilyts. Ckopocts, PasroMmepHoe
IPAMOIHHEHHOe ABHKEeHUE. Y CKopeHde. PapHOoNepeMeHHOE MpssMonnHeliHoe JBIKEeHUE.,

CeobDoanoe nanenve. JdBMKeHHE Tena, OPOMEHHOTO IIOA YIIOM K I'OPH3OHTY. PaBHOMepHOe
IBIKEHHE IO OKPYKHOCTH.

3axonet MexaHHKH HeloToHa. Ilepeeii zakon Hrelotona. Cuna. Macca. MMmyimec. Bropoit
3aK0H HproTOHAa. OCHOBHOH 34KOH KildcCHYeCKoM qunamMuky, TpeTuii 3akoH Hrelorona.

3aKOH BCEMHPHOIO TArOoTeHus. [paruTampoHHoe none, Cuia ToxectH. Bec. CrnocoGol
H3MepeHns Macehl Ten, Cullel B MeXaHHKe.

3aKOHBI COXPAHEHHS B MEXAHHKE. 3aKOH COXPAHECHMS MMITYJIbCAa. PeakTHBHOE IBHIKCHHE,
Pabora cunel, Pafora mnoTeHmMansHbIX cml. MomHoeTs, Oueprus. KHHeTWYECKas SHEpPTH.
[lorennuanenas sueprus. 3aKOH COXpaHEHWs MeXaHWdeckod sueprum. IIpHMEHEHME 3aKOHOB
COXPaHEHHA.

JdeMoHCTpaNHH

3aBHCHMOCTE TPAEKTOPUM OT BEIOOPA CHCTEMEL OTCUESTA.

Buarr MEXaHugecKoro IBHKCHHS.

3aBHCHMOCTD YCKOPEHUS TEJIA OT €T0 MacChl M CHIBI, JelcTyomeli Ha Telo.

Crnoxenne cu.

PaBeHCTBO M IPOTHBONIONOKHOCTE HAIPABICHUS CUI ASHCTBMS M MPOTHBOACIHCTRHAL

3aBHCHMOCTE CUJIBI YIIPYTOCTH OT AchOPMALIHH.

CHIEI TPEHBA.

Hegecomocts.

PeakTHBHOE JBHXKCHUE,

[lepexon noTenuanbHOR JHEPTHH B KUHETHIECKYIO H 00paTHO,

JlabopaTopHble patoThl

Hcenenosanve ABUKEHUS TEAd MO JHCTEBHEM ITOCTOSHHON CHIIRL

H3ydeHre 3aKk0Ha COXPaHEHUS AMITYIIBCA.

CoxpaHeHHEe MEXAaHHYCCKOM SHEPTHM TIPH JBIKEHUH TeNa 1071 AeHCTBHEM CHJ TSKECTH

H YIIPYTOCTH.

CpasreHne paGoThl CHIIBL ¢ M3MECHEHHEM KHHETHUYECKOM YJHEPIHHU Tena.

H3ydeHne 3aKOHOB COXPaHeHHs Ha NPEMEpe yaapa Iapos ¥ GaIHCTHYECKOro MasTHHKA.

H3ayuenune ocobeHHOCTEH CHIBL TPeHHSA (CKOIBKEHH).

2. OcHOBBI MOJIECKYIAPHOH PH3UKH H TEPMOTHHAMHKY

OcHoBBI MONTERYIAPHO-KHHEeTAYeCK0l Teopun. Mneansreni raz.  OcHOBHBIE MONOKCHHS
MONCKYIAPHO-KHHETHUECKON TeopuH. Pa3sMephl U Macca MONEKYN U aTOMOB. BPOYHOBCKOE JBHIKEHHE.
Jupdysus. CHnbl B 9HEPrHs MeXMONEKYAAPHOTO BaamMoacicTeug. CTpoeHHE ra3oobpasHbIX,
KUAKHX H TBEPABIX Tell, CKOPOCTH JOBMKCHHAS MOJIEKYN U UX H3Mepenue. Mpaeansuniii ras. JapneHue
raza. OCHOBHOE YpaBHEHHC MOJEKYILIDHO-KHHETHYECKOH Teopuu razoB. Temmeparypa u ee
n3MepeHue, lazopbie 3aKOHEL AOCOMIOTHBIA HyJIb TeMNepaTyphl. TepMoAMHAMHUYECKas INKaia
TCMIIEPATYPEL. Y PABHEHHE COCTOAHKA HACANBHOTO Ta3a. MossipHad razoBas IOCTOSHHAS.

OcHoBbl  TepMoauHAMHKH., OCHOBHEIE TIOHATHA M ONpCAeNeHHA. BHYTPEHHSS HSHEpTHS
CHCTEMBL. BHYTpeHHAS SHEPIUA HACAIBHOTO rasa. Pabota U TemtoTa Kak (GopMBI Mepefaur 3HEPIHi.
TennoemkocTh, YjaensHas TEMIOEMKOCTh. YpaBHeHHE TemnoBoro 6Gananca. Ilepeoe Hagamo
TCpMOIMHAMHKH. AnuabarHeid npouece. [lpunuun neficrsus temntopod Mamunsl. KI)I tennosoro
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aBuratesss. Bropoe Hadalo  TEPMOAUHAMHKH. Te€pMOJUHAMHYECKAs IHKana TeMueparyp.
XonoowisHeIE MAIIHHEL Terorele Aeuratend. Oxpana ipHpoIsl.

Ceoiicta mapos. Hcnapenne u koHjeHcanus. HaCeINEHHBIM 0Oap © €ro CBOHCTBA.
AGcomOTHAaS W OTHOCHTENBHAS BIAKHOCTE BO3Ayxa. louka pocekl. KuneHue. 3aBHCHMOCTE
TeMIleparyphl KHIICHAA 0T AaBiieHus. [leperpeTsli nap U €ro KCIONE30BAHNE B TEXHHKE.

CroiicTBa xuAKocTell. XapaKTepucTHKA SKHOKOTO COCTOSHUA BewmecTsa. IloBepXHOCTHEIM
CJIOH YKUEKOCTH., DHEPrud MOBEPXHOCTHOrO 0. SBJICHMSA HA TPAHMIIE KHAKOCTH ¢ TBCPABIM TEIOM.
Kanunnspubie SBICHUA.

CeoiicTBa TBepABIX Ted. XapaxTepuCTHKa TBEPAOTO COCTOSHHA BEINECTBA. YINPYTHUE
CBONCTRA TBEPABIX Tel. 3akoH ['yka. MexaHH4ecKHe CBOHCTBA TBEPABIX TE€N. T€NIOBOE pacImHpeHUE
TBEPABIX TEN W KUAKOCTeH. IlnaBnenue v KpUCTaNIH3alk.

JemoHCcTpAIIHU

Heuxenne GpOYHOBCKHMX HACTHIIL.

Nudyzus.

M3MmeneHre JaBIeHNAS ra3a ¢ H3MEHEeHeM TeMIIepaTypht PY OCTOAHHEOM 00heMme.

HzoTepMuyeckmnii B H300apPHLIH IPOLECCEL.

M3MmeHeHUe BHYTPEHHEN SHEPIUM TEN [IPH COBEPUICHUM padOThL

MoaenH TelIoBEIX JABUTATECH.

Knunenne BOABI MPH IIOHHKEHHOM NABJICHHH.

IIcuxpoMeTp B IHIpOMETP.

SIBneHHd IOBEPXHOCTHOIO HATSOKCHUS H CMAYHBAHHA.

Kpucramnsl, amopdHele BEIECTRA, XUAKOKPHCTAIHIECKHE TeA.

JaboparopHbie paboTbl

M3MepeHHe BIaKHOCTH BO3AYXA.

HsMmepenne noBESPXHOCTHOrO HaTsHKEHHA XKUIKOCTH.

Habmonenne nponecca kpucTannnsanyn U3yueHne geQopMaumy pacTaXKeHHA.

H3yueHre TEIIOBOro pacMperus TBEPIAEIX TEN.

Hzyuenue 0COOCHHOCTEN TEIUIOBOTC packiupeHs BOJEL

3. JNEeKTPOANHAMMKA

JNeKTPHHECKOE IMOJe. JNEKTPUUCCKHe 3apaabl. 3aKOH COXpaHCHHA 3apafa. 3akoH Kynona,
DnexTprdeckoe noae. HampsKeHHOCTE 3IEKTpHYECKOro mnofs. IIpMHIMI Cyneprnosuiud nojed.
PaboTa cr anexrpocTaTiueckoro nojd. [lorennuan. PasHOCTE NOTEHUHAIOB, JKBUIIOTCHIIHAIILHBIE
MOBepXHOCTH. CBA3p MEXKAY HAIPKCHHOCTHIO H PAa3HOCTBIO MOTEHIHAIOB JICKTPHYESCKOTO IIOJA.
Ju3MeKTpUKHA B IeKTpHUeckoM none. Ilongpusanus JHIEKTPHKOB, [IpOBOTHHKH B DIIEKTPHIECKOM
noie. KoHaencatopel. CoeauHeHMe KOHACHCATOPOB B Oaraperd, OJHEprug  3apsiKeHHOIO
KOHJEHCATOpa, JHEPTUd JNIEKTPHIECKOIO MO,

3aKoHLI NOCTOAHHOIO TOKA. Y CJIOBUS, HeoOXOAUMBIE A8 BOSHHKHOBEHUS M NOANEPKAHHIL
anekTpudeckoro Toka. CHa TOKa ¥ IDIOTHOCT: ToKa. 3akoH Oma ans yuacrka nenm Oes 3JC.
3aBUCHMOCTEL JJIEKTPHUECKOr0 COMPOTUBICHUA OT MaTepuand, JUIMHKI H MIOMAJH IONEPEYHOIO
cedeHHs IPOBOIHHUKA. 3JABUCUMOCTE 3NEKTPHYECKOI0 CONPOTHBIICHUS IPOBOIHUKOB OT TEMIIEPATY PEL
INMEeKTPOIBHAKYILAS CHIla UCTOYHHKA TOKa. 3akoH OMa g nonHoH nend. CoeauHenne NpOBOAHUKOB.
CoepuHeHre UCTOUHHKOB 3JIEKTPHUCCKOR sHepruu B Oartapero. 3axon [xoyns—Jlenna. Pabora u
MOIIHOCTE 3JIEKTPHYECKOIO TOKA.

TennoBoe JcHCTBHE TOKA.

DIeKTpUeCKHii TOK B MOJYTNIPOBOJHMKAX. CoOcTBEeHHaA IIPOBOJAMMOCTE
NOJNYIIpOBOAHHKOB. [[onynpoBOTHUKORBIE IPAOOPEL

MarauTHoe nojie. BekTop MHAYKIUHM MarsMTHOrO nosd. JleicTBHE MArHUTHOTO TIONA Ha
NpAMOANHESHHBIH IIPOBOAHUK ¢ TOKOM. 3akoH Amnepa. Bzaumoneiictsue ToKoB. MarHUTHEIN IIOTOK.
PaboTa 1o nepeMeneHuIQ MPOBOAHUKA ¢ TOKOM B MArHHTHOM I1one. JIcHCTBHE MarHHTHOTO II0JIS Ha
apkymmics sapaa. Cuna Jlopenna. OnpeneneHre YASNBHOTO 3apsafa. Y CKOPHTENH 3apAKEHHBIX
GacTHIL

IeKTPOMATrHATHAN HHAYKIHA. DICKTPOMArHUTHAad HHAYKUMA. BuxXpeBoe 21eKTpHYECKOES
roJie, CaMOMHAYKIINA. JHESPrUs MarHATHOTO TI0JIA.
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JleMOHCTpALIAH

BzarmonecicTBHE 3apsKeHHBIX TEIL.

[[pOBOOHUKK B NIEKTPHYECKOM IOJIE.

JIMAeKTPHKH B SNSKTPHICCKOM IIOJNE.

KoHpeHcaTopel.

TennoBoe AeHCTBHE NEKTPHUSCKOIO TOKA.

CobcTBeHHAas H IIPUMECHas MPOBOAKNMOCTE MOJMIYIIPOBOJIHHKOB.

[TorypoBOAHNKOBEIH THOA.

TpaHzucTop.

Ongerr JpeTena.

BzauMoaelCcTEHE NPOBOAHUKOB ¢ TOKAMH.

OTKIOHEHHE ICKTPOHHOIO MyMKAa MATHUTHEIM TIOJIEM.

MEKXTPOBUTaTE/IE.

NEKTPOU3MEPUTEALHEIC IIPUOOPEL

OnexTpoMarHiTHAS HHIYKINS.

Onerre Qapazes.

3apucumocTs /1 CaMOMHIAYKIHH OT CKOPOCTH H3MEHEHHS CHIIBI TOKA H HHIYKTHB-

HOCTH IIPOBOJIHMKA.

Pabota anexrporeHeparopa.

Tpancdopmarop.

JlabopaTopHbi¢ padoThI

Wzyyenne 3akoHa Oma g ya9acTKa ey, OCNe0BaATeIEHOIO U NapalIeNbHOT0 COCAUHEHH
IIPOBOJHHKOR.

H3yuenue 3akoHa OMa LIS TOIHOH LEIH.

M3ydgeHue SIBIEHHSA NEKTPOMATHATHON HHIYKIIUH.

Onpepenenue ko3ddunueHTa NOIE3HOTO ASHCTBHS 3NMEKTPUYECKOT0 JaiiHUKA.

OnpeaenecHie TEMIEPATYPEL HUTH JIaMITEE HAKATHBAHHUA.

Onpenenenne 3/ C 1 BHYTPEHHETO COIPOTHBICHHUS HCTOUHUKA HALIPSKEHMA.

4, KonedaHud H BOJIHEBI

Mexanuueckne xonetannsa. KonebarencHoe memkeHne. [apMoHHueckue xonedaHus.
CroGomupie MexauMueckue Konebanws. JInHeliHBIe MeXapuyecKHe KoneODaTeNbHBIE CHCTEMEL
IIpeBpamenne 3HepruM Ipd KonedaTenbHoM ABHeHWH. Cpoboaubie 3aTyXalolliHe MEXaHHYECKHE
xonebanusa. BRIHYXKIEHHEIE MEXaHHMIECKHE KoneOanus.

Ynpyrue BonHbl. [Toniepeunsiec ¥ npoAoAbHBIC BONHEL XaAPaKTEPUCTHKH BOJMHLL Y paBHeHHE
mnockoil Oerymedi sonuel. Unatepdeperuus Boad. [londathe o audpaxkidy BOAH, 3BYKOBEIE BOJIHEL
YIBTpa3syK ¥ ero IpUMeHEeHHE.

JNEKTPOMATHUTHEBIE Koaebannsa.  CBoOonHBIE — 2MEKTPOMArHUTHRIE  KoJIeOaHMs.
[IpespatiigHyue 3HepruM B KoueOaTeIbHOM KOHTYpe. 3aTryXarollue 3JCKTPOMAarHHTHBIE KOIeOaHud.
['eHepaTop HE3ATYXAIOMKX 3JIEKTPOMAarHMTHEIX Konebannl. BrIHYXKICHHEIE

smekTprdeckue xonedanud. llepeMenssii Tox. ['eHepaTop NEpeMEeHHOrO ToKa. EMKOCTHOE H
HHIOYKTHBHOE CONMPOTHBACHHS NEPSMEHHOr0 ToKa. 3akoH OMa A1 ANEKTPUYSCKOH NellH MepeMeHHOro
ToKa. PaboTa 1 MOUTHOCTE ITepeMeHHOT0 TOKa. [ 'eHepaTOpEI TOKA.

Tpaachopmaropel. Tokd BEICOKOHM 9acTOTHL. [lonydenue, riepeava v pacopenencHue

ANEKTPOIHEPIHH.

FJIEKTPOMATHHTHRIE BOJHbL JJEKTPOMATHHTHOE TIONE KakKk OCOORIl BUJ MATEpHH.
INeKTpOMarHuTHeIe BOHBL Bubpatop [epma. OTkpmteii xonchareneHbift koHTYp. VsobpereHne
pamuo A.C. Ilonmosem. [loustue o panuocsssu. [IpuMeHeHre 3NeKTPOMATHHTHEIX BOJIH.

deMoHCcTpanHH

CroboaHEBIC H BEIHYKASHHEIE MeXaHHYeCKHe Konebanu,

PezonaHC.

Ofpazopanye U pacIpoOCTPAHSHHE YIIPYTHX BOJIH.

YacroTa xoneGaHuil 4 BLICOTA TOHA 3BYKA,

CBofoaHBIE MIEKTPOMArHUTHEIC KONIeOaHu4.
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OcipruinorpaMmMa nepeMeHHOT0 TOKA.

KonaeHcaTop B IeH NEPEMEHHOTO TOKA.

KarylIka HHIYKTHBHOCTH B IEHH HEPEMEHHOTO TOKA.

Pezonranc B MOCNEA0OBATENEHOM LIEHH IIEPEMEHHOTO TOKS,

M3nydeHne B NpHEM NEKTPOMANHUTHEIX BOIIH.

Pamnocssss.

JlabopaTopubie paboTel

Msydenne 3aBHCHMMOCTH Nepuoja koneOaHud HHUTAHOIC (MM HPYXKHHHOMO) MasdTHHKA OT
JUIMHBI HUTH (MK MaccChl rpy3a).

MHIyKTUBHBIE H €MKOCTHOE COIIPOTHBJICHHS B IEIH MICPEMEHHOIO TOKA.

3. OnTHKa

Ilpupoaa csera. CKOPOCTH pacnpOCTpaHeHHS CBETA. 33KOHBI OTPAXKEHHSA H IPENCMIICHHA
ceta. [Tosmoe orpaxkenne. JIMH3EL [1a3 xak onTHYecKas cuctema, Onruueckde NpHOCPEL.

BosHoBbIe cBolicTBa cBera, Mutepdepennus cBeta. KOrepeHTHOCTE CBETOBLIX NYYCH.
ViaTepdepennuns B ToHKUX IUeHKaX. [lomocel paBHo# Tonmmue:. Konena HetoToHa. KicnmonbsoBanne
uHTepdepeHIny B HavKe W TexHuke. Jlubpaxnma csera. Judpakinsg Ha WIed B TapaAUVISNbHEIX Ty4ax,
Hudpakuuonnas pemertka. [lonstue o rosorpaguu. [longpu3anys nonepeyudslx BoIH. 1lomapHsam
cBeta. /[poitHoe nydenpenomnense. [lonspouawl. Jlucmepcud cBeta. Buasl cnexTpos. Crnekrpel
ucnyckauus, CHeKTphl HOTTIOINEHHA.  YJIBTpahHONAETOBOE ®  MHQpaKpacHoe  H3INYIEHHUI.
Pentrenorckue nyvn. YUx mpuponaa u ceoiicTea.

HeMoOHCTpALNH

3aKOHBI OTPAXKEHHUA H NPEJICMIICHHA CBETA.

[lonHoe BEYTPEHHEE OTpAKEHUE,

Ontrueckie npubopel.

HutepdepeHiud crera.

JIndppakiys cBeTa.

[Tongpu3amus cBeTAa.

[lonydenne CueKTpa ¢ NOMOIIBKY IPH3MBE.

[lonygenne crekTpa ¢ NOMOMEBID ANPPAKIHOHHON PEIIETKY.

CHEKTPOCKOII.

JlaGoparopusie padoThl

Hzygenne nzobpakeHdusa IPEIMETOB B TOHKOH JIMH3E,

Hzyqenne maTepdepennuu v nudpaxituy ¢BETA.

["panyupoBka CNEKTPOCKONA U OTNpeeNicHHe ATTAHB] BOJHEL CIIEKTPAIBHEIX JTHHHH.

6. DiaeMeBTHI KBAHTOBOI (PHIHKH

Kpanropas onTuka. Keanroeas rumoresa [Inanka. ®@oronsl. Bremnui QoTo3IeKTpUMecKUi
addpext. Buyrperuuit potosddexr. Tuner GoToaneMenTos,

®Ouiuka aroma, PaisuTie BICMA0B HA CTPOCHUE BelecTBA. 3aKOHOMEPHOCTH B aTOMHEIX
criekTpax Boaopoia. SaepHas mMoaens aroma. Onwtel 3.Pesepdopaa. Moaens atoma BOAOPOAA MO
H.Bopy. KBaHTOBRBIE TeHEPaTOPBL

Puinka aToMHOro sapa. EcrecTBeHHas palHOaKTHRHOCTD, JaKOH DAAHOAKTHBHOI'O pacnaja.
CrnocoObpl HaOmromeHns H PErucTpallmy 3apaKeHHbIX dacTHn. Jddext Bapmnosa — YepeHkona,
CTpoeHHe aTOMHOTO #Apa. JeeKT Macchl, 3Heprid CBA3M H YCTOWYHBOCTh ATOMHEBIX fiep. AnepHbie
peakivi, McKycCTBEHHAd paAuOoaKTHBHOCTh. [lelleHUe TsLKENRIX snep. Llennad spaepHas peaxmus.
YupagsisaeMast 1enHas peaknus. SpepHuli peakrop. llomyueHue paJHOAKTUBHBIX W3OTONOBR M HX
npuMeHeHHe. bronornyeckoe AeHCTRIE PaaUOAKTURHBIX U3ITYYeHURMA. DIeMEeHTaApHEBIE YaCTHIIEL.

HeMoHeTpanum

Dotoatdexr.

JlnHeHvyaTEIe CIEKTPRI pA3IHYHEIX BEUICCTE,

Hznydenne nazepa (KBAHTOBOT'O TeHepaTopa).

CHETYHK HOHH3UDYIOIMUX H3JYICHHH.

IlpakTHueckue padoTEL

Permenne 3agay.
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7. Ipoawnun Beenennok

CrpocHHE H pasuthe Beenennoit. Hama spesanas cucrema — lanakTuka. JHpyrue ranakTHKH.
BeckoneuHOCTh Beenennoit. Tlonstue o xocMonoruu. Pacmupsiomascs Beenennas, Mogens ropsa4eH
Beenennoit. CTpoeHHE ¥ IPOHCXOXAeHHe [alakTHK. DBOMOLMA 3Be37. ['HIIOTE3a MPOMCXOIKAEHIS
ConHeuHol cHcTeMbl TepMosiepHBIH cuHTes. [lpofneMa TepMOANEpHOH 3HEPreTHKH. JHCPIHA
Conana | 3Be3x. Dsomonns 3ee3l. IpoucxoxaeHue ConHeuHOH CHCTEMEL

HeMoHcTpALIHNA

Conneunast cucTemMa (MOIENb).

dGororpadum nuaHeT, CACNAHHBIE ¢ KOCMHYECKHX 30HIOB.

Kapra JIyHBI ¥ 1imaHeT.

CTpoenne 1 SBOIONUs BeeneHHOH.

IIpuMepnbie TeMbl pedepaToB (HOKJIAN0B), HHAHBHAY AILHBIX HPOCKTOB

. Anexcauap I'puropsesird CToneToB — pyceKuil pu3ukK.

. Anexcannp Crenanosud ITonmos — pyccxuit yuenstii, H300peraTenb paguo.
. AnLTepHaTHBHAS SHEPIreTHKA.

. AKyCcTHYECKHE CBOUCTBA MOAYITPOBOIHHKOB.

. Annape Mapu AMrep — OCHOBOIOJIQKHHK 3ICKTPOANHAMHAKH.
- ACHHXpOHHEIA JBUT'ATEIb.

» ACTEPOHIEL

. ACTpOROMHES HAINUX JHEH.

. Atomuas guzkka. Mzotonel. [IppMeHeHne paTuoaKTHBHEIX H30TOIIOB.
. BeCcKOHTAKTHEBIE METOIB KOHTPONS TEMIIEPaTyPEL.

. Bunongpuele Tpas3UCTOPEI.

. Boprc Cemenosuu SIkoGn — (U3UK K H300peTaTeNL.

. Benuaalimue OTKPHTHA GU3HKH.

. Bugsl 3MeKTPHUECKAX PaspaioB. IEKTPHICCKHE paspaapl Ha CIyxkOe JeNoBeKa,
. Banauue pedekros Ha ¢u3uyecKue CBOHCTBA KPHCTAIIIOB.
* Beenennas v TeMHas MaTepHL.

. [amuneo [anuneli — OCHOBATENE: TOUHOIO SCTECTBO3HAHHKA.
. [Nonorpadus 1 ee IpAMEHCHHE.

. JIBUXCHHEE TeNa nepeMeHHOH MAacChl.

. Judpaknusa B HaLIEH XKUA3HH.

. Kunxue KpUCTAIIIRL

. 3axousl Kupxroda A dneKTpRYECKOH IIEIH.

. 3akOHLI COXPaHCHHA B MCXAHHKE,

. 3uaveHne oTKpuITHi [ ammnes.

. Hropr Bacunsesnda KypuaroB — ¢u3HK, OpraHA3aTop aTOMHON HAYKM U TEXHUKH,
. Wcaak HEIOTOH — cO3aTeNb KIaccH4eckoi (H3HKM.

. Hcnons3oBaHUe 3INSKTPOSHEPTHH B TPAHCIIOPTE.

. Kiiaccupukaiysi B XapaKTepHCTHKY SNCMEHTAPHEBIX YacTH,

. KoHCTpYKIMOHHAS IPOYHOCTL MATEPHANA H €€ CBA3b CO CTPYKTYPOH.

* KoHCTpYXIIUS ¥ BUAE! JIA3CPOB.

. KpHoaneKTpoHHKa (MHKPO3IEKTPOHHUKA H XOTON).

. JlazepHble TEXHOJOTHH H HX MCIIOTE30BAHUE.

. Jleorapao Aa BUHYH — yueHBIH B H300peTaTeNb.

»

MaTHHTHEIE H3MEPEHHs (IPHHIMIEL HOCTPOSHHS MPHOOPOB, CIOCOOB H3MEPEHH
MArHUTHOTO [TOTOKA, MATHHTHON HHIYKITHH).

. Maitkn ®apaneit — cozaaTenk Y4eHHS 00 SNICKTPOMArHUTHOM II0JIE.
. Maxc I1nask.
. MeToa MedeHEBIX ATOMOB.
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MeTonnr HabMOIeHNs H PETHCTPALUK PaJHOAKTHBHEIX H3YEHHH H JaCTUL.

MeToanl onpeaencHus MIOTHOCTH.

Muxann Bachiserud JIOMOHOCOB — YYEHEBIH 2HIUKIIONEHICT.

Mopnenu aroMa. OnwuiT Pezepdopra.

MoneKynIpHO-KHHETHYECKAs TCOPUs HACATBHBIX Ia30b.

MoaHusA — Ta30BuIit pasps] B IPpHPOIHEIX YCJIOBHAX.

HaHOTeXHOIOIH — MeXIACHALTHHAPHAS 00macTh QyHaaMeHTaIsHOH U MpUKIATHOH

HAVKH H TEXHHKH.

Huxona Tecna: u3HE H HeoObMalHbIE OTKPBITHA.

Huxoumait KonepHHK — CO34ATeNb FeNHOLEHTPHIECKON CHCTEMEI MYPA.
Hunsc Bop — onuH u3 cosatencii corpeMeHHOH HU3UKI.
HyxneocusTes Bo BeeneHHOM.

Ob6nacHenne GOTOCHHTE3A ¢ TOYKH 3peHNs QUSHKH.

QprydyecKHe SBICHUS B IPHPOIE.

OTKpHITHE 1 IPEMEHCHHE BRICOKOTEMITEPATYPHOM CBEPXIIPOBOANMOCTH.
[TepeMeHHBIN PEKTPUYECKHUH TOK U €ro IPHMECHCHUES.

[Tnasma — "9eTBEPTOC COCTOSHNE BCINECTRA.

[L1aneTsl ConHevHOR CHCTEMBL.

[TonynpoBOIHUKOBEIE OaTYHKH TEMIICPATYPHI.

[TprMeHeHAE XKAAKHX KPHCTAIUIOB B TPOMBIIICHHOCTH.

[IppMeHeHNE SOEPHEIX PEAKTOPOE.

[Tpupona GeppoMarHeT4iMa.

[Tpo6neMBl 3KOIOTHH, CBI3AHHEIC ¢ HCIIONB30BAHMEM TEMJIOBEIX MallHH.
[TpoH3BOACTBO, NEpeAaia H HCTIONB30BaHHE 3NICKTPOIHCPIHL.
IMpoucxoxaeHre COMHEUHOR CHCTEMEI.

[InezosnekTpryueckui 3 ekt ero IpUMCHEHHE.,

PassyuTHE CPECTB CBA3H U paaHo,

PeakrvBHBIE IBUTATENN H OCHORKEI paboTHl TENIOBOK MAITHHEL.
PeIHKTOBOE U3TYICHUE.

PenrremoBckye myau. Mertopus otkperrus. [1puMenenne.

PoxaeHne ¥ 3BOIIOLINA 3BE3.

Ponp K.3.I1H0oaKoBCKOTO B pa3BUTHH KOCMOHABTHKH.

CBeT — 3JeKTpOMArHUTHAT BOJIHA.

Cepreit Ilapnosua KoponeB — KOHCTPYKTOpP W OPraHM3aTOp IIPOM3BOACTEA PAKCTHO-

KOCMPYECKOH TeXHHKH.

CHiIsl TPEHUS.

CoBpeMeHHas CIIyTHUKOBAsA CBA3G.
CorpeMeHHas ¢u3ndecKas KapTHHE MUPa.
CoBpeMcHHBIE CPEICTBA CBA3H.

ConHIle — KCTOUHHK JKU3HM Ha 3eMie.
Tpancdopmaropsl.
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Y APAKTEPHCTHKA OCHOBHBIX BUJIOB YUEFHOU AESITEJIbHOCTH CTYJAEHTOB

XapaxkrepucTHKa OCHOBHBIX BUIOB ASATCIRHOCTH CTYNSHTORB (Ha ypoBHe y9eOHbIX NelicTpui)

Bregenpe

VeHHS HOCTAHOBKM LeNedl ASATEAbHOCTH, MIIAHMPOBaHKA COOCTBEHHOH ACATENLHOCTH
LI JOCTHIXKEHHA TIOCTABNEHHBIX UeNel, MNPEABKSHMA BOIMONHBEIX DE3yNBTATOB 3ITHX
neHCTRUL, OPTAHM3ALIAM CAMOKOHTPOJIA M OLCHKU HONYUEHHBIX Pe3ylLIATOB. PaipHTHE
CIOCOBHOCTH SCHO H TOMHO M3NAraTh CBOH MBIC/TH, TOFHYECKH 00OCHOBLIBATH CBOKY TOUKY
SpeHHd, BOCIPHHMMATh H AHATHIHPOBATL MHEHHA cobeceNHUKOB, TNpH3HaBad NPaBo
IpYroro 4enoBeka Ha HHoe MHeHue, IIpon3senieHne HIMCPOHWA GH3IHIECKHX BEAHYMH U
OLCHKA TPAHMLLI MOTPELIROCTEH HMIMCPEHMH. [TpencTaBNeHHE I'PAHHDLI [OTPEUIHOCTEH
M3IMepeHUi TIPH MoCTpoeHnH rpadmkos. YMeHHE BRICKA3RIBATE MHIOTESE I OOBACHEHUA
wabmonaeMbiX SBMeHEH. YMEHMe NpeiJaraTh MOMENH #BICHHA. YKalaHhe [paHHll
NPHMEHHMOCTH (HUIMIECKMX 3aKOHOB. H3N0KEHAE OCHOBHAIX NOJAOKEHUH COBPEMEHHOH
HayyHoW KapTuHel mupa. llpueegenuc MPUMCPOB BIHAHHA OTKPBITHIT B (U3NKe HA
MpOrpece B TEXHHUKE M TEXHOIOrWW NPONIBOACTBA. MCTIONE30BaHAe HHrepHeTa ana NOHCKA

NHPOPMALIMH.

1.MEXAHHUKA

Jakodbl MeXaHIWKHA HeOTOHA

QO6BAcHeHHe AEMORCTPALMOHHEEIX IKCIEPUMEHTOB, IOATBEPKAARINMX 3AKOH HHEPIIHI
VlaMepeRte Macesl Tena iaMeperne Cuilbl B3aHMONSHCTBHA TEN

BLIuuceH e 3HAYEHNAS CHJT O H3BECTHBIM 3HAYCHHIM Mace R3AUMOISHCTBYONIHX T U
HX

YCKOPEHHH

BhIYMCIEHHEE 3HAYSHIA YCKOPEHRH TeJ TI0 W3ReCTHBIM 3HAUEHWIM JCHCTBYIOMMX CIUT ¥
Mace Ten

CpasHeHye Cuilbl AgHCTBMA H NPOTHBOJCHCTEHA

[TpHMeHEHHE 32KOHA BCEMUPHOTO TAMOTOHUA NPH pactieTax Cuil u yeKOpeHHH
B3aMMOIEHCTBYIOLINX TeJ

CpaBHeHUE yCKOPEHuUs £80001HOTO NIAACHAA HA [IaHeTaxX ConHedHON CHCTEMEI
BrigeneHue B TeKeTe yueHHIEKa OCHOBHBIX KATETOPHH Hay4HOH HHpOpMAHH

KndemaTuka.

TIpeacTaBieHue MeXaHHIECKOTO ABWKEHUA TeNna ypaBHEeHUAMH 3aBHCHMOCTH KOOPIHHAT H
IpoeKIHell CKOpOCTH OT BpeMmeHH. [IpeAcTapieHye MEXAHHYCCKOIC ABHKCHMA Teld
rpadMKaMy 33BHCHMOCTH KOOPAWHAT H NPOEKLUKEH CKOPOCTH OT BPEMEHH.

OnpefeneHie KOOPAMAAT MPOANEHHOrO MyTH, CKOPOCTH M YCKOPERHA Teja 10 rpaduKam
3aBHCHMOCTH KOODAMHAT M MPOSKUA CKOPOCTH OT BpeMeHH. ONPEACICHHe KOOPAMHAT
NMpoHAEHHOTO NyTH, CKOPOCTH H YCKOPEHHA TeJla N0 YPABHCHIAM JABHCHMOCTH KOOPAWHAT
M MpOeKIHil CKOPOCTH OT BpeMeHW. [1poBeJeHHEe CPABHHTENLHOIO daHANM3A PABHOMEDPHOTO
M pPaBHOTIEPEMEHHOTo [BWAKCHMA. YKasaHUE MHCTONL30BANKA NOCTYHATCNRHOTO M
BPALIATENBEHOIO JBHWKEHUH B TEXHHKE. [TpnoGpetenne ombiTa paboTel B rpymme ¢
BLITICMHEHWEM PA3IHYHBIX COOMAILHEIX poJeH. PaspaoTka BOSMOXKHOH CHCTEMEL
meHeTBUi M KOHCTPYKUHM NI JKCOEPHMEHTATIBHOIO OfIPeAENEHHA KHHEMATHUCCKHX
BCIIMYHH.

MpencTaBnesne HHGOpMALNK O BUAAX ABHKEHHA B BULS TabN UL

3akoHsl  COXpaHeHHA
MEXAHUKE

B

[IpaMeHeHde 33K0HA COXPAaHeHWA UMOYNECA ANl BRMHC/ICHHA H3MeHeHKH CKopocTel Ten
upy WX B3aumoaciicTeuiX. M3mMepeHne paloTsl CH B HIMEHEHNE KHHETHISCKOH DHEPrHK
Tena. Briuucnenne patortol CHI U W3MEHESHWUS KHHETHHMECKON 2HEPIHY Teja. Briyscrentie
MOTEHUMATBHOR IHEPrHM ‘TeX B IPABHTALMOHHOM Mnofe. OnpeaeneHue NoTeH UMATBEHOH
SHEPrHH YOPYFo AehOpMUPOBAHHOTC TENA TI0 H3BECTHOH nedopMaUuH M MECTKOCTH TeNA.
[IpuMEHeHHE 3aKOHa COXPAHEHMSA MEXAHHICCKOH 3HEprWd IPH pacticTax pesyrsTdaToB
B3aHMOAECTEHH TN TPABHTALMOHHLIMYA CUNAMH H CHJIAMH YIIPYTOCTH. YxazaHue rpaHHL
[IPUMEHHAMOCTH 3aKOHOB MEXaHHKH.

VkazaHne yu4eOHBIX AMCUMIDIMH, TIPH H3YUEHHH KOTOPBIX HCHONBLIYKITCRE 3AKOHEL
COXPAHEHEA. -

3 OCHOBEI MOJEKYJISIPHOH ®U3NKHU H TEPMOINHAMHKH

OCHOBBI MONEKYJLAPHOH
KHHeTHIECKOH TeopHH.
U aeaneHelii ras

BINOAHEHHE KCAEPHMEHTOR, CHyXKaluX AAsd o6ocHOBaHKA MOJIEKY I PHO-KMHeTHUCCKOH
teopun (MKT). Peulenue 3ala4 ¢ MpAMEHCHUEM OCHOBHOTC YPABHCHWA MOJEKYNAPHO-
KyYHeTHUecKkoll Teopud raszos. OmnpeleneHWe MapaMeTpOR BCIICCTBA B razoodpasHoM
COCTOSHMM Ha OCHOBAHMM YPABHEHHA COCTOAHMA MACANLHOrO rasa. OnpencneHue
NapaMeTpoB BEMecTBd B Ta3000pasHOM COCTOAHMM H NPOUCXOAUIMX IPONECCOB Nb
rpaduxam 3asucumoctd p (T), V (T), p (V). IKcnepUMEHTanbHOE HCCAGACBAHHE
sapucimocty p (T), V (T), p (V). lipencrapaeHde B BuAe rpahkOB M3OXOPHOrQ,
W306apHOTO M H30TEPMHYECKOro nNpouecco. BrYACIEHHE cpegHell KHHETHIECKOi
3HEPTHH TEILUIOBOIC ABMKEHMA

MOJIEKY)I O M3BECTHOM TeMiepaType kemecTsa. BRICKa3blBAHUE THNOTES JA ODBACHEH U
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HaGmoaaeMbiX ABISHMIE. YKazaHwe rpaHUll OPHMEHHMOCTH MOJASNH «HACANBHLIH ra3» H
3aK0H0B MKT.

OcHOBEE TEPMOAHHAMHKH

HamepeHue XONH4ECTBa TEMNOTH B Ipoueccax Temnonepenaud. Pacder kommdecTBa
TENNOTE, HeOOXOMHMOTre AN OCYILEESCTBICHWS 3ajJaHHOTO Ipoliecca ¢ Tewonepenayeit,
Pacuer u3MeHeHUs BHYTPEHHEH 3HEPTWH TeN, pabOoThHl H NepeJaHHOr0 KOANYECTBA TENNOTH
€ HCIONLE30BAHHEM IIEPBOTC 3aKkoHa TepMoIUHaMUKH. Pacuer palorel, COBEPIIEHHOH
razoM, 1o rpaduky zapncumocTd p (V). Beruucnenue padoTh rasa, COBePHICHHOH ITpH
M3MEHEHHY COCTORHUS TI0 3aMKHYTOMY uBukiy. Beiumcnenue KIIJ] npy coBeplneHHy rasoM
pafoThl B nNponeccax WIMEHSHHA COCTOAHWUA M0 3AMKHYTOMY LUKIY, OObiCHEHUE
NPHALMOOB JefiCTBHA TEMIOBHX MAlIMH. JieMOHCTpalHsa ponx $H3UKH B CO3NAHMH U
COBEPLICHCTBOBAHKY TEMNOBLIX ABUratenel. M3noxeHHe CYTH 3KOMOTHUECKHX MPOOIEM,
obycnosnennnix paloToil TEIUIOBHIX ABMrare/leéd M MPEINOXKEHHE IYyTH WX DPeIIeHHA.
YkasaHue rpaHun [PAMEHHMOCTH 33KOHOR TEPMOAMHAMMEKH. YMEHHE BeCTH HAIOT,
BLICTYIMBATE MHEHHE OIINCHEHTA, YYACTBOBATE B JHCKYCCHH, OTKPBLITO BEID2XKATE H
OTCTAHBaTh CBOFO TOUKY 3peHHA. YKazauHe yueOHBIX TUCLHIUIMH, PH H3YYEHHH KOTOPBIX
MCTIONR3YIOT yueOHbIi MatepHan «OCHORLL TEPMONUHAMHKHY

CroilicTBa rapos,
KHIKOCTEH, TBEpIBIX TEN.

U3MepeHsie BIXKHOCTH BO3Nyxa. PacueT KOAMYECTBA TEIUIOTbI, HEOOXOXMMOrG A
OCYIMECTBACHUA NPOLECCa NEpexX0aa BenecTsa H3 OAHOT(Q arperaTHOrc COCTOAHHA B
Apyroe. IKCIEPHMEHTANBHOE WCCSA0BAHNEe TETIOBRIX CBOHCTB BelecTBa. [lpusenenue
NpuMepOB KAIGUUIAPHBIX ABNeHMH B OwWTY, mpupoge, Ttexuuke. Mccnenosanpe
MEXaHH1eCKUX CBOWCTB TBepOBIX Tell. [IpuMeHeHHe PUIHTECKIX NMOHATHH H 3AKOHOBR B
yvueOHOM MaTepHale MpoecCHOHARLHOTC XapakTepa. Mchonb3osadyue MHTepHeTa and
MONCKA HH(POPMALIWH 0 paspaboTkax U MPUMEHEHNAX COBPEMEHHBIX TBEPABIX U AMOP(HBIX
MaTEepHanoB.

3.3JEKTPOAUHAMUKA

DNeKTPOCTATHKA.

BrigucaeHue cun BzauMoneficTBHA TOYEYHBIX JNEKTPHYECKHX 3apafaos. Brmncnenue
HANPARCHHOCTH FNMEKTPHASCKOrD Mo QoAHOI0 H HECKONBRKUX TOHCTHBIX JNEKTPHUCCKHX
3apPAJOR. XapakTePHCTHKA OCHOBHBIX EBMAOB ASATENBHOCTR CTYNEHTOB (HA YPOBHE
yuebubix geficTRRri)Brivnc/ieHEe MOTEHIMALA ANEKTPHUUSCKOMC OIS OXHOC H HECKOIBKUX
TOUEYHBIX 3JeKTPHYEeCKMX 3apafoB. H3mepense pasHOCTH ToTeHHHaros., Msmepenue
SHEPTMH 3JEKTPHYECKOrO MNOAS 3apAKEHHOTO KOHIEHCATOPA. BLIYHCAEHHE SHEPrHU
3MEKTPUUECKOrg TONA 3apmKeHHOro KoHmeHcatopa. PaipaboTka mnaHa M BOSMOMKHOH
cXeMbl BelcTRUM 3KCTIEPHMEHTANBHOIC OIPEICNEHUA 3EKTPOEMKOCTH KOHICHCATOPA W
,I[I—EJIEETPH'—IECKDE HPOHHUASMOCTH BCIICCTBA. HPDBEHEHHE CPaBHHUTCARHOTO dHAIH3
IPAaBHTALMOHHOND H 3AEKTPOCTATHMECKOTO TOJICH.

ITocToaHHLIH TOK

H3MepeHe MOLWHOCTH 3NekTpHdeckoro Toka., Miamepenme 3/IC M BHYTPEHHEro
COMPOTHBAEHNA HCTOYHHKA TOKa. BHIIOJHEHME pacdeTOBR CHJlbl TOKA H HANPIKCHHH Ha
YUACTKaX NeKTpuyeckux uenell. OOBACHEHHE HA NPUMEPE IEKTPHUECKOH IETH C NBYMSA
ucrounnkamy Toka {(371C), B KakoM CIyYae UCTOYHHK HIEKTPHYECKOH IHepruM padoTact B
peXRHME [eHepaTopa, a B KakoM — B pexkumMe motpeburensa. OnpeleneHie TeMIEPaTypel
HHTH HaKalWBaHug., [Fl3MeépeHRe JNEeKTpHUECKOro 3apAna  ekrpoHa, CHATHE
BOJIGTAMNEPHON XapaXTePUCTHKH JHOAA.

[TpoeeHre CpPaBHUTENBHOrO AHANM33d M[OAYNPOBOAHUKOBEIX THOMOB M TPHOZOB.
Ucnone3oanne HurepHera Ans NOHCKAa HHQOPMAUMHM O HEPCHEKTHBAX Pa3BHTHA
NONYNPOBOAHRKOROH TEXHHKHK. ¥ CTAHOBKA NPHYUHHO-CIEACTBEHHBIX CBA3EH

ObbacHeHHe NPHPONE] 3NEKTPHUSCKOIO TOKA B METAILNAX, JEKTPONNTAX, ralax, Bakyyme d
MOMYIPOBOAHAKAX. [IpuMeHeHHE DNEKTPONINIA B TeXHIKE. [IpoBeaenue CpaBHHTEALHOTO
aHAIH3a HECAMOCTORTENLHOIO H CaMOCTOATENLHOI( ra30BhIX paspaa0s

MarunTHsie AgneHNA

M3ameperne HHIYKUAH MAarHUTHOTO [TONA. BRIYHUCIEHNE CRIT, ASHCTBYIOIIHX HA NPOBOIHUK
¢ TOKOM B MarsuTHOM Moje. BoluucieHUE CHA, ASHCTEYIOINNX HA MEKTPHUYCSCKUH 3apsn,
ABWKYINUIICA B MAarHUTHOM mone. Hceenenosanue ABRNEHNH IEKTPOMArHHTHCH NEOYKUMWH,
CAaMOHHIYKUHH. BbIMHCIEHWE 2HEPrd¥d MarduTHoro Ions. OOBACHEHHE [PHHLLKITA
AelicTBMA  JaekTponBuratens. OObacHeHHe  TpHHOWNG  ASHCTBMA — DPeHeparopa
MEKTPNYSCKOTO TOKA W IIEKTPOM3IMEPHTENBHEEX MNpHOOpoB. OO0BACHEHWE [PHHIIKIA
peifcTarsn Macc-cnekTporpada, yCKOpHTencH 3apsKeHHBIX 4acTHU, OOBACHEHHE POJIH
MArHKTHOTQ TI0XS 3eMMH B JKU3HH PpacTeHuii, >KUBOTHLIX, Yenoseka. IIpHBeaeHuE
[IPUMEPOR TNPAXTHMECKOT0 TIPHMCHEHMS H3YYSHHBIX SABNEHHH, 3aKOHOB, NpuUBOPOB,
yerpolicTs. [IposeneHue CpaBHHTENREHOTC AHAMH3A CBOHCTB  3CKTPOCTATHYECKOTO,
MATHUTHOTC H BUXPEBOTO DACKTPUUSCKUX noseR. OObACHOHHE Ha MpHMEpEe MACHHTHBLIX
ABNEHUH, noveMy QH3INKY MOXHO DACCMATPHBATL KaK METATUCLHNIHLY

4. KONEGAHHUA H BOJIHbDI

MexaHHYyecKHe KOAeOadia
BOJIHBI

Hcenenopanne 3aBHCHMOCTH MEPHOAA KOjAeOaHWR MaTEMaTHYECKOrQ MafTHHKA OT €ro
ANMHE], MACCHE H AMIUIHTYAB! KoJe0aHMil.
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HceonenosaHue 3aBMCUMOCTH MEpHONa konebaHWH py3a HA NPYXWHE OT €0 MAaCcChEl H
ECTKOCTH TPY)KHHbL. BEMMCTeHHE NepHoia KoJeOaHAH MareMaTHYeCKOTO MAATHHKA Io
WIBECTHOMY 3HAYEHHIO ero AnuHel. Beruucnexye nepuoga KonedaHui rpy3a HA NMPYXKHHE
No W3BECTHLIM 3HAYEHHAM €I0 MACCHl H KECTKOCTH MDY HKUHEL

BuipaboTka HABLIKOB BOCOPMHWMATE, AHANH3MPOBATH, TlepepadaThiBaTh H NPEXBABIATE
HHBOpMATIKEIO B COOTBETCTEHH € NOCTABNCHHBIMHY 3a1a4aMH.

TIpHBENCHHE TNPMMEPOB aBTOKONEDATENIbHBIX MEXaHWIeCKHX cHcTeM. [lposenenue
KIaccnrraty konedbanmnii

Ypyrde aQ/IHbI

M3Mepenne UIHHBL 3ByKOEOH BOAHBI MO pesynbraTaMm Habmogennd HHTEpPepeHuMU
3BYKOBBIX BOJIH.

HabnogeHue 1 oObACREHHS ABTeHHH MHTephEpeHIMH K IUDpaKITHi MeXaHUMECKHX BOH.
[Ipezcrapnerue obmacTei NpUMEHEHHA YNLTPasByKa U NEPCIICKTHBS! €10 KCTIONB30BAHNA B
pasnuMHBIX 00NACTHX HAYKH, TEXHHKH, B MEJHUHHE.

M3noxKeHHe CyTH IKOIOTHIECKUX MTPOOIEM, CBA3AHHEIX C BO3ASHCTBHEM 3BYKOBLIX BOJH HA
OpPraHu3M HEeNoBEKd

IMEeKTPOMATHHUTHEIE
KonebaHus

HabntoAcHHE OCIKANOIPAMM TapMOHWUECKHX KONeOaHMi CAIIEL

TOKA B IEMH,

HiMmepeHue 3neKTPOSMKOCTH KOHISHeaTopa. MsmepeHne MHIyKTHBHOCTE KaTyIUKH.
HUccnenoBaHye SBAeHUA 3NEXTPHYSCKOr0 Pe3oHaHCa B OCASA0BATENLHOM e,
[IpoBeaeHWe AHATOTHH MOKTY (UINYECKHMH  BEIHYHHAMH, XapaxTepUIyIOUIHMH
MEXAHHYECKYIO H JNEKTPOMArHATHYIO KOJ1eQaTeNbHBIE CHCTEMEL,

PacueT 3HATEHHI CHb TOKA H HANPRMKeHHd Ha 3I€MEHTAX LETH NEPEMEHROTO0 TOKA,
Hconenopanne mpubUuAng Aeficteua TpaHchopMaropa. Mccnenosanne npuHing A¢HCTBAA
reHeparopa NepeMEHHOTO TOKA.

HcnonpiosaHue VHTepHeTa AN noxcka WHGOPMALUK O COBPEMEHHBIX ¢riocobax nepenavu
IEKTPOIHEPIHH

ek TPOMATHUTHEIE
BOJTHbI

OcyulecTBIeHAe  padMonepenadd W paguonpuema.  HcciaepopaHne  CBOUCTR
SNEKTPOMATHHTHEIX BOJIH ¢ NOMOMIBI0 MOGUIEHOFO TenedOoHa.

Pa3BiTHe LEHHOCTHOMC OTHONICHHR K HM3y4aeMbiM Ha ypokaX ¢usuxd obbeKTaM
OCBAHBACMEIM BHIAM ACATEALHOCTH. OOBACHEHME MPUHLUMNIHALLHOMO PA3THIUA NPHPOALE
YAPYTMX M EKTPOMATHMTHRIX BOMH. H3NnokKeHWe CYTH SKONOTHYECKHX Mpobnem,
CBA3AHHBIX C JJIeKTPOMATHHTHBIMK KOIEOAHIAMM H BOMTHAMH.

O6LACHEHHE PONK AEKTPOMATHHTHEIX BOJIH B COBPEMEHHRIX HCcnenoBaHiviX Beenennol

5. OIITHKA

[Ipupona ceeTa

[TpHMeHEHHE HA NPAKTHKE 3aKOHOB OTPAKEHHA H NMPSNOMNECHIA CBETA NPH PEIICHHR 33434,
OnpeaeneHue CNEKTPANIBHEIX IPAHHL HYBCTBHTEIBHOCTH HEI0BEYECKOrO ras3a.

YMeHHe CTPOMTL 1300paKeHHd HpeAMETOB, 1aBacMbIe IMH3AMH.

PacueT paccTOAHUA OT MHH3L! A0 H300paXeHUa NpeaAMeTa.

Pacyer onTHYECKOH CHIbI JIMH3EL.

H3ameperue hoKyCHOTO pacCTOSHHS JIHH3bL.

HcrmbiTanue Moaenedt MUKPOCKOLA B TENECKONA

BonHoOBEIE CEOHCTBA
CBETA

Habxonenne Apnewud HATepQePERIHA 3NEKTPOMArHHTHEIX BOJIH.

HaGmongnne asneHnd qudpakudy 3MEKTPOMArHKTHBX BOTH.

Ha0mongHue aBneHUs NOAAPH3ALMH MEKTPOMATHHTHLIX BOTH.

VaMepeHue LauHbLl CBETOBOH BOJHE! MO  pe3yAwTaTaM HAOMOACHHME  ABNCHHS
anTepdepenupy. Habmogenwe spacHmA mudpaxuuu ceera. HabmoxeRne asnenus
MOAAPH3ALUMM H AUCTIEpCHT cBeTa. [ToHcK pasnuumit ¥ CX0/ICTBa MEX Y AHPPAKHHOHHLIM H
JMHCTIEPCHOHHBLIM CTIEKTPaMH.

fIpuBeneHHe NPUMEPOB IOABNEHMA B NPHPOAE M HCIIONL3OBAHMN B TEXHHKS ABJISHHH
vHTepdepeHmy, ANPPaKINY, MONAPH3ALNN H ARCIEpCUHH ceeta. [lepeuncienye METOLOB
TIO3HAHKS, KOTOPAIE HCIOAL30BAHE! TPH W3YYERNWH YKA3aHHBIX ABACHHH

6. OCHOBBI CTIELUAJLHON TEOPUH OTHOCHUTEJILHOCTH

{OCHOBRI CoeuHaIsHeR
TEOPUH OTHOCHTEEBHOCTH

O6bAcHERNe 3HAYUMOCTH ONEITa MafikesnscoH a- Mopnu. QopMyTHpOBaHHES NOCTYIATOB
ObbacHenne agbexTa 3aMegneHUsR BpeMenn. PacueT JHEPrHH MOKOR, UMITYJ1bCA, SHEPTHH
ceoboaHol yacTHmel. BerpaboTka HABEIKOB BOCIPHHHMATE, dHANH3HPOBATS,
nepepabaThBaTh U OPEILRENATE HHPOPMALNIO B COOTBETCTEHH C TOCTABICHHDIMH

33 0a9aMHi

7. 3JIEMEHTbI KRAHTOBOH ®H3IUKH

Kpanrosas QNTHEA

Habmonenve gortoaaexrpudeckore dhdexra. Obbacuenue 3akonos CTORETOBA HA OCHOBE
KBaHTOBESIX TpeACcTaBICHHN.

Pacuer MaKCHMATBHON KHHETMYECKOH BSHEPrMM 3IREKTPOHOB P (POTOIIEKTPHUECKOM

3herTe.

OnpeaencHue paboThl BHIXOOd IMEKTPOHa 1o rpaduky 3aBHCHMOCTH MAKCHMAIEHOH
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KHHETHYEeCKOH 3Hepruu (oTOEKTPOHOB OT YAacTOTH cbBeTa. MsMepenue paboThl BREXOOA
AEKTPOHA.

[lepeunciensie npubOOPOR YCTAHOBKHM, B KOTOPBIX NPHMEHACTCA Oe3HHEPUHOHHOCTL
qorozpdexra.

OObACHEHHE KOPIYCKY/IAPHO-BOJHOBOTO AYanu3Ma ceoiCTB (POTOHOB.

O6bACHeHWE POJIH KBAHTOROH ONTHKH B PA3BHTHM COBpeMeHHON (PH3HKN

P H3RKa aToMa

HabniopeHue THHeNYaTLIX CHEKTPOE,

PacyeT YacTOTEl H ANMUHE! BOJHElI UCTEYCKAEMOIO CBeTa IIpH IEPEX0/ie aTOMA BOAOpOad H3
OAHOMC CTALMOHAPHOIC COCTOSHUA B Ipyroe.

OObACHEHHE MPOMCXOKOSHHA JHHEHYATOr0 CHOeKTpa aToMa BOAOPOJAa H  palIHINs
JAUHEHUATLIX CHEKTDOR PAIHUHELIX MA30B.

HccenenopadHue THHEYATOrQ CIIEKTPa.

Hecnenosanue npuRIANA paboThl JHOMHAHECLUEHTHOMH NaMIbl.

Habnooenue s 06bACHeHME OpHHLEKNA AeHcTRIA 1azepa.

TMpureaeHHe MPUMEPOR HCTIOIL30BAHKSA NIa3ePA B COBPEMEHHOA HAYKE M TEXHHKE.
Hcenonwzopanre HATepHETAa NNA TMOMCKA HHPOPMAIIKHA O [EPCOSKTHBAX fIPHMEHEHHA
Jazepa.

BrivHcAeHHE JTUHE] BOJHLE K¢ BpoHnd YacTHib! ¢ H3BECTHLIM 3HAYEHKHEM HUMITYBCA,

DU3HKa aTOMHOrO sapa

Habmonenne TpekoB ankpa-qacTuil B KaMepe Bunecona.

PervcTpupoBaHHE AICPHBIX H3TyUEHMI ¢ noMoumby cyeTquka [efirepa.

PacyeT 3Hepruy cBA3H aTOMHEIX H€p.

OnpeneneHue 3apsaga ¥ MAccOBOr0 YHCAA aTOMHOrO SApa, BOIHUKAKINETO B PE3yJILTATe
PaiHOaKTHEHOID pacnaxa.

Brruncnetnue avepruy, oceodosaatomeiics npH panHoakTHEHOM pachane.

Orpenenerye NpoLyKTOs AUEPHON peakuuy.

Briyucnenne sHepruy, ocBo0mKIAIOWEHCA NIPK AIePHBIX PeaKLKAX.

[lonuMaHne TMPEHMYIIECTE M HEZOCTATKOB MWCIOAB3OBAHWA ATOMHON 3HEPTUH H
HOHM3HPYKIIAX W3YUECHHH B [IPOMBLILIEHHOCTH, MEIHLIHHE,

HamoeHne cyTH 3KONOrHYECKUX MpobieM, CBA3AHHLIX € OHONOTMYECKHM JeHCTBHEM
pPanHOaKTHBHBEIX H3My4YeHHH.

[lpoBeneHne  KiacCHOHUKALUWHA  IEMEHTAPHBIX  YACTHL N0  HX  (PUIMHECKUM
XapaKTepHCTHKaM (Macce, 3apaay, BPEMCHH A H3HH, CIIMHY K T.4.).

[lonaManMe HEHHOCTEH HAYIHOTO NO3HAHAA MHUpA HE BOOOLWIE A)14 4e€i0BEHYECTRA B LENTOM,
a Iid Kakaoro o0ydawllerocs IMYHO, LEHHOCTEH OBNAZEHHUA METOAOM HAyUHOTO
MO3HAHKA [UIA JOCTHHEHHA yenexa B Ho00M BUAE NPaKTHYECKON JEATENbHOCTH.
[IpeacTaBnenne 0 Xxapaxrepe YETHPEX THNOB PYHIAMEHTANBHBIX B3aHMOIEHCTBHN
JIEMEHTapHBIX YacTHII B BUJE Ta(IHIIbL.

7.3BOJIIOUUS BCEJEHHOH

CTpoeHne M pasBdTHE
Bcenendoit

Halnionenyue 3a 3mesgamy, JlyHoH B raHetamH B Tteneckorn. Halmonerue coNHEYHBIX
nATeH ¢ MOMOINBI Teneckona M COAHeYHore »kpaHa. Mcnonesoeanue HHTepHeTa mnd
noucka HioOpakeHnft KocMuyecknx oOBEKTOB W WAdopMmammy 06 HUX 0coDeHHOCTIX.
OfcyxaeHue BOIMOMHBIX CHEHApUEB 3somouxy BeenenHo#. HMenonniosaHue WHTEpHETA
NS TIOMCKA COBpEMeHHON HH@opMauuu ¢ pazsuTHH Beenensoil, Ouenka nadopMatiuy ¢
NO3ULKY €€ CBONCTB: JOCTOBEPHOCTH, OOLEKTHBHOCTH, MOMHOTLI, AKTYATLHOCTH H T. 1.

JROmMOIUR 3Be3n. ['unoresa
MpoHCXokIeHUA COMHETHOH
CUCTEMBI.

BrearcieHse 3HEpriH, oCcBOOOKIArMEca IPH TepMOAICpHBIX peakuuax. LopMyayupOBKa
npofneM TepMoAepHOH 3HepreTHkH. OOLACHEHWE BIHAHHA COJIHCYHOI aKTUBHOCTH HA
3emiro. [ToHMMaHHe pony KOCMHYECKHX HCCIEXOBaHHI, MX HAYTHOTO H 3KOHOMHYECKOTO
sHaueHHA. O6Cy:KIeHHe COBPEMEHHBIX THHOTES O NPOHCXOXKIEHKY CONHEYHOM CUCTEME

YYEBHO-METOJUYECKOE H MATEPHAJIBHO-TEXHHYECKOE OBECIIEMEHHNE
ITPOI'PAMMBI YYEBHOHN THCIUILINHDI I11.03 GPH3IUKA

Ocpoenue nporpaMMel yueOHOH muctmmmassl 11103 Pusnka npepnojaract Hand4due B
npodeccrHonansuoll obpasoBarenkyoil opranm3zauuy, peanusyromeil obpaszosarensuyio IHIICC3 Ha
Daze ocHOBHOro oOmero oOpazopauus, yueOHoro kKabHHETa, B KOTOPOM HMEETCS BO3IMOKHOCTE
00ecnieduTh CBOOOAHBIN A0CTY B MHTEpHET BO BpeMs y4eOHOIO 3aHATHI W B HEpHOO BHEY4IeOHOH
TedTenbHOCTH oOyuatomuxces, B cocraB kaOmHeTa QH3UKH BXomguT naboparopus ¢ nabopantckoi
koMHaTOH, [ToMmermenne kabumera GHIMKM AODKHO VIOBRIETBOPAT: TpedoBanmaMm CaHuTapHO-
AMUIASMHOIOrEYecKUX Npasdil H HopMaTHBoB (CanllnH 2.4.2 Ne 178-02}) 1 ObITE OCHALIEHO THIIOBEIM
000pY/IOBAHKMEM, YKA3aHHBIM B HACTOANUX TpeOoBaHUIX, B TOM HHCIIC CICIHATHIHPOBAHHON yuyeOHoMH
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Mebensi0 W cpencTBaMH OOY9CHMSA, AOCTATOTHEIMU JUIA  BRIGOJIHCHUA TpefOBaHAH K YPOBHIO
IONCOTOBKH O0y4aIONTHXC.

B xabumere NOMKHO ObTh MyJXbTHMEMHOE 00OpyAOBaHHE, NOCPEACTBOM KOTOPOTO
yYaCTHHKM 00pa3’oBaTelbHOro Ipolecca MOTyT MpOCMATPpUBATE BU3YAIBHYI0O HHOQOPMALHIO IIO
(husHKE, CO3/aBaTh MPE3CHTALUH, BHACOMATEPUAIIEL H T. 1.

B cocrap y4eOHO-METOOMYECKOTO M MATEPHANBHO-TCXHUUCCKOTO o0ecliedeHEs TIPOTrPaMMEL
yueOHoi aucnummmas [1]1.03 Onsuka, BXOAAT:

» MHOTO( YHKIIHOHATBHAIH KOMIIIEKC IIPEIIOAaBAT I,

e HATMSAMHBIE TOCOOMS (KOMITIEKTHl YUeOHBIX Tabmwil, MJIAKATh: «PH3HdeCKue BENMUYHHBl H
dyHIaMEHTANBHBIE KOHCTAHTRL?, «MexayHapoIHas cHCTeMa CIMHHIL CH», «llepuoarueckas CUHCTEMA
suMageckux  snementos J. W, Menneneesay, TOPTPETH! BBIAAIOMHXCH YVICHEIX-(DH3HKOB H
aCTPOHOMOB),

» HH)OPMALIMOHHO-KOMMYHHKATHBHEIE CPCICTBA;

* SKPAHHO-3BYKOBBIE OCO0HS;

» KOMIUIEKT EKTpocHalKeHrs KaObuaeTa QPu3uKH;

*« TeXHHYECKHE CpeIcTBA 00yUCHHS;

* TEMOHCTPANUOHHOE 000pyRoBaHue (OOIHEro HA3HAUCHHS U TCMATHHECKIC HaOOpEL);

+ tabopaTopHoe 00opyoBaHHE (O0ILETO HA3HAYCHHS U TCMATHHCCKHC HabOopBHI);

* cTATHYECKHE, TMHAMHYECKHE, JeMOHCTPAIHOHHEIE H Pa3aaTo HBIC MOACIIH,

» BCIIOMOTATENRHOE 000PYIOBAHNE;

¢+ KOMILIEKT TEeXHHYEeCKOH MOKYMEHTAllMd, B TOM YHCIE MAclopTa Ha CPEACTBA o0yueHus,
HHCTPYKIFH [0 MX HCTONB30BAHUIO H TCXHUKE He30N1acCHOCTH,

» GEOIHOTCUHBLA (POHI.

B 6ubmuoTedHbt GoOBA BXOAAT yucOHHKH, y41eOHO-METOIMYCCKHE KOMIDICKTEL (YMK),
ofecneynBaiommue ocBoeHne yuebuoit mucrmminmuabl I1J[.03  Pusuxa, pCKOMEHIOBAHHBIC HIH
JOMNVIICHHEE [JIS HCHOJb30BaHMA B MPOQECCHOHATBHEIX ofpa3zoBaTelbHBIX  OpPraHH3aluiIx,

peanu3yIomMX 00pasoBATeNbHYI0 NPOTpaMMy CPEIHEro ofmero oOpa3oBaHMsd B Npeaenax
ocgoerns ITTICC3 Ha Gaze ocHOBHOIO 00HIEro 00pa3oBaHMUSL.

BubmmoTevHbi GOHA MOXeT OHITh JONONHEH (UIMIECKMH SHIMKIONCIHAMH, aTIacaMi,
CIOBAPSAMHE M XpecToMaTuel mo QH3nKe, CIPaBOIHAKAMH TI0 pu3MKe H TCXHUKE, HAYIHOH H HAY4IHO-
[OMYJIAPHON THTEPaTYPOH €CTECTBEHHO-HAYIHOTO COACPIKAHML.

B nporgecce OCBOSHHSA TIIPOTPaMME] yaenol qucumnmuael [17[.03 ®u3uka CTyACHTEL AOTDKHEL
HMETE BO3MOMKHOCTE JOCTYNA K 2ASKTPOHHBIM yueOHBIM MaTepHanaMm Mo (pH3UKe, UMEIOIIUMCH B
cBOGOIHOM HOCTYIE B CeTH VHTepHeT (SNMEKTPOHHBIM KHHUTAM, MPaKTHKyMaM, TECTaM, MaTepHaiaM
EI'3 u ap.).

[Iucsmo MunmcTepcrsa ofpasopapust U Haykn PO or 24.11.2011 Ne MH-1552/03 «006
OCHAUIEHUH  OOHe0GpaZopaTeNpHBIK  YUpeKIeHUd  ydieOHEIM U yueOHO-1a00paTOPHEIM
0B0pyZOBAHAEMY.
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