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[IpuMepHas pabodasi IporpaMma y4eOHOH JHCLHIITHHBI «®u3zuka» 08 CHENMaTbHOCTH
cpeaHero npoeCCHOHANBHOTO 06pasoBaHUs (naee — CIIO): 09.02.03. IIporpaMMHpOBaHHE B
KoMmTbloTepHBIX cucTemax;  18.02.09 Ilepepabotka medprn u rasa, 21.02.03. Coopyxkenue
JKCILTyaTalus rasoHeQTenpoBoIOB U rasonedrexpanumumy; 21.02.05. 3eMenbHO-HMYLIECTBEHHbIC
otHomenus; 23.02.03. TexHuueckoe 06CIyKHBAHUE U PEMOHT aBTOMOOHJIBHOTO TPAHCNOPTAa,;

Opranu3anus-pa3paboTImK: AHITOO «Y GUMCKHH TOTHTEXHUISCKUAH TEXHUKYM)



Copepxanue pabodyer MpOrpaMMBl DEATH3YETCH B nporecce OCBOEHHA OOyYAIOIMMHUCH
061e06pa3oBaTeNbHOTO IMHKIIA [II[ICC3 CIIO ¢ momy4eHHEeM CPEAHErO obmiero ob6pazoBaHus,
pa3paboTaHHOH B COOTBETCTBHH C tpeosanmusimu PI'OC cpennero o6mero o6pasosanus, PIOC
cpenHero npoeccHOHaIbHOTO o6pa3oBaHus CHEIHUAIBHOCTH: 09.02.03. ITporpaMmMHpOBaHHE B
KoMmbioTepHbIX cuctemax;  18.02.09 [lepepaboTka HehTH H rasa; 21.02.03. CoopyxeHue H
JKCIUTyaTallusi Ta30HeQTENPOBOJIOB U rasonedrexpanmmun; 21.02.05. 3eMeIbHO-UMYILLECTBEHHBIE
oTHowmerus; 23.02.03. Texmuyeckoe OOCITYXHBAHHC U PEMOHT aBTOMOOMJIBHOTO TPaHCIOPTA,

Ha OCHOBE MPHMEpHOH IporpamMMbl 061IC0Opa3oBaTeIbHOU yueGHON AMCIMIUIMHBI «DU3HKAY,
pexoMenyemoit ®I'AY «OUPO» (npoToko: oT 28 urons 2016r. Ne 2/16-3.).



MOSICHUTEJIbHASI 3ATIMCKA

[Iporpamma 061e06pa3oBaTenbHON yUeOHOH NUCIHUILTAHEL [1]1.03 ®wu3uka npeaHa3HaucHa
Jis  usydeHus GU3KAKA B NPO(ECcCHOHATBHBIX 06pa3oBaTeIbHBIX ~ OpraHM3allnsiX CTIO,
peanu3yroKX 06pa3oBaTeIbHYIO NPOrpaMmy Cpe/IHero o6mero obpazopauus B npeaenax [T 1CC3
Ha Gase OCHOBHOTO 06IIero 06pa3oBaHus NPH MOATOTOBKE CICLHATUCTOB CpeJIHEro 3BeHa.

I[Iporpamma pa3paboTaHa Ha OCHOBE tpebosanuii ®PI'OC cpeanero obuiero obpazoBaHus,
peIbABNAEMBIX K CTPYKTYpe, COIEPKAHMIO M pe3ylbTaraM ocBOeHUs yueOHOW JMUCIHMIIIAHBI
[1/1.03 ®usuka, B COOTBETCTBMM C PekomeHAALHMAMH IO OpraHM3aliy TIOJIy4eHHs CPEIHEro
obmero o6pasoBaHus B [peenax OCBOCHHA 06pa3oBaTebHBIX ~ MPOTrPaMM  CPEHEro
npodeccHonanbHOro 06pasoBaHus Ha 6ase OCHOBHOTO o6imero oGpa3oBaHus ¢ y4eToM TpeboBaHHi
(helepanbHBIX rOCYAapCTBEHHBIX 00pa3OBaTEeNbHBIX CTAHAApTOB H osly4aeMoil mpodeccHu M
CHENMANBLHOCTH  CpelHero  IpodecCHOHaNBHOro oGpasoBanust  (mucbMo  JlenapTamenta
rOCY/IAPCTBEHHOM MONHTHKH B Cepe MOArOTOBKH pabouux kagpos u JIIO Muno6puayku Poccnnt
ot 17.03.2015 Ne 06-259).

Coneprkanue nporpammsl [171.03 ®usrka HaNPaBICHO Ha JIOCTHKCHHC CIIEAYIOUIUX IIENEH:

«OCBOEHHME 3HaHMI O (yHIAMEHTAIBHEIX (QU3MYCCKUX 3aKOHAX W HPHHIIAIIAX, nexaiimx B
OCHOBE COBpPeMEHHOM (H3MUECKOM KapTHHBI MHDA; paubonee BaKHBIX OTKPHITHAX B 00JacTH
(U3MKH, OKA3aBIIMX OMNpeeNsIollee BIMSHHE HA Da3BAUTHE TCXHUKM H TEXHOJOTMU; METOJaxX
Hay4HOrO MO3HAHMs IPUPOJBL;

«  OBTaJeHHE YMEHHAMH [POBOJMTL HAOMOJACHWs, IUIAHMPOBATL U BBIMTOIHATD
3KCIIEPHMEHTHI, BBIIBHTATh TMIOTE3bl W CTPOMTb MOJCIH, MPUMCHATH TIONy4eHHBIE 3HAHHS 110
dusuke 1 06BACHEHHS Pa3sHOOOPa3HBIX HUIMIECKHX ABJIEHHI U CBOMCTB BEIIECTB; IPAKTUYCCKH
WCIONB30BaTh  (PU3MUYECKHE  3HAHMA, OLCHMBATH  JOCTOBEPHOCTDH eCTECTBEHHO-HAY4YHOH
UH(pOpMAaIUH;

* Pa3BUTHE T1O3HABATEILHBIX HHTEPECOB, HHTEIIEKTYAIbHBIX H TBOPHECKAX CrocoOHOCTEH B
mpolecce MpUOGPETeHH)s 3HAHMI B YMEHUH 110 (QU3KKE C HCTIONB30BAHHEM PA3TUIHBIX HCTOYHUKOB
MH(pOPMAIIMH ¥ COBPEMEHHBIX HHQOPMAIMOHHBIX TEXHOIOTHH;

* BOCTIATaHHE YHEXKIEHHOCTH B BO3SMOKHOCTH TIO3HAHUS 3aKOHOB IPUPOJIBI, HCIIOJIb30BAHMA
NOCTHXKGHMI OW3NKM Ha 6raro pasBUTHA YENOBEYCCKOM LMBHIIA3AINH, HEOOX0IUMOCTH
COTpY/IHMYECTBA B NPOLECCE COBMECTHOIO BBINOIHEHHS 3ajad, YBaXUTCILHOTO OTHOLICHHA K
MHEHHUIO OIIIOHEHTA MpH 06CYXKIEHHH NpobieM eCTECTBEHHO-HAYYHOro COACPKaHHs; rOTOBHOCTH
K MODAIBHO-ITHYECKON OUEHKE MCIONB30BaHUA HAYYHBIX JOCTHAKCHHUH, 1yBCTBA OTBETCTBEHHOCTH
3@ 3al[MTy OKPYXKAIOLEH Cpeibl,

* WCMONB30BAaHHE NMPUOOPETEHHBIX 3HAHWM W YMEHWH U PELICHUs NMPaKTHYCCKHX 3a/lad
IOBCEHEBHOM JKM3HHM, obecredeHus Ge30IMacHOCTH COOCTBEHHOW JKH3HM, palMOHAILHOIO
IPUPOJIONOJIB30BAHMA ¥ OXPAHBI OKPYKAIOWIEH CPEIbl H BO3MOXKHOCTH IPUMEHEHHSA 3HaHUK NpU
PeLIeHNH 3a/1a4, BO3HUKAIOLIKX B MIOCTIEAYIONeH NPoQecCHOHATBHON IEATENbHOCTH.

B nporpaMMy BKIIOYEHO COIEPIKaHHE, HANpaBIeHHOE HAa (OPMHPOBAHME y CTYACHTOB
KOMIIETEHLIMH, HEOOXOMUMBIX JJIi Ka4ECTBEHHOTO OCBOCHUSA [ITICC3 na 6a3e OCHOBHOrO 0OIIETO
obpa3oBaHMs ¢ TONydeHHeM cpeaHero ofbmero o6pasoBaHMsA; TPOrpaMMbl  HOJATOTOBKH
crienmanucToB cpennero 3sexa (IIIICC3).

IIporpamma y4ebHoW mucummmmbsl I1/1.03 ®usuka sBIsCTCs OCHOBOH i pa3paboTKu
pabounx MporpaMM, B KOTOPBIX IpodeccHoHanbHBIE 00pa3oBaTeNbHBIE — OpraHu3aliy,
peanusyiolie 06pa3oBaTeNbHYIO I[IporpaMmy cpeaHero obumiero obpasoBaHus B Mpeaeiax
ocpoenus ITTICC3 ma Gase oCHOBHOTrO 06mEro o6pa3zoBaHms, YTOUHSIOT COEP/KaHHE y4eOHOro
MaTepuana, IOCNENOBATENBHOCT €r0 MW3yYeHHs, paclpeieneHue y4eOHBIX 4YacoB, TEMATHKY
pedepaToB, MHAMBHAYAILHBIX MPOEKTOB, BUJIBI CAMOCTOATENBHBIX PAbOT, yUMThIBAs ClEUHHKY
MpOrpaMM MOATOTOBKM CHNENMATMCTOB CPEJHEro 3BEHA, OCBaMBaeMOW MpodeccHH WM
CHEeHATbHOCTH.

[IporpamMma MOMKET HCIONB30BAThCA APYTHMH NPO(ECCHOHATBHBIMU 00pa3oBaTeIbHbIMU
OpraHM3aIMAMH, PEANTH3YIONMME 06pa30BaTelbHYIO IPOrpaMMy CPEIHETo 00mero oopa3oBanus B
npenenax ocsoenus (IIIICC3) na 6a3e ocHOBHOTO 06111er0 00pa30BaHMus.
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OBLIAA XAPAKTEPUCTHUKA YUYEBHOM JUCHHUILIAHBI 11]1.03 ®PU3UKA

B ocuose yueGuo# mucummmnel [1/1.03 ®usuka N€XUT yCTAHOBKA Ha (popMupoBaHue Yy
06ydaeMbIX CHCTeMBI 6a30BBIX MOHATHH (pu3MKH ¥ NPECTaBICHHH O COBPEMEHHOH (PU3HUECKOH
KapTMHE MMpa, a TaKKe BBIPAOOTKA YMEHMH MPHMCHATE husuyeckue 3HAHHA Kak B
podeccHOHAbHON IEATENBHOCTH, TaK H [l pEIICHU KU3HEHHBIX 3a1a4.

MHOTHE TONOKEHHS, pa3BHBacMble (QH3MKOM, pacCMAaTPHBAIOTCS KaK OCHOBA CO3AAHMA U
UCTIONB30BaHUS MHGOPMAIMOHHEIX W KOMMYHHKAIIHOHHBIX texuonoruit (MKT) — onmHOro s
Han6oIee 3HAYUMBIX TEXHOJIOTHYECKUX JOCTHKEHHH COBPEMEHHOH LIMBUA3ALINH.

®u3KKa 1aeT KoY K MOHUMAHMIO MHOTOYMCIICHHBIX ABJICHHA M IIPOLECCOB OKPY/KAIOLIETO
Mupa (B €CTECTBEHHO-HAYYHBIX 00OIACTAX, COLMONOTUH, SKOHOMHUKE, A3BIKE, nuTeparype  ap.). B
du3uke GOPMUPYIOTCS MHOTHE BUbI ACATENbHOCTH, KOTOPBIC HMEIOT MeTanpeIMeTHBIN XapaKTep.
K HAM B NepBYIO OdYepeldb OTHOCATCH: MOJEIMPOBaHHE 0OBEKTOB M IPOLIECCOB, MPUMEHEHME
OCHOBHBIX METOJOB TO3HAHHS, CHCTEMHO-HH(OPMALMOHHbIH aHamk3, GOPMYTHPOBAHUE IHIIOTES,
aHATH3 W CHHTE3, CpaBHEHHe, 06061IeHNe, CHCTEMATH3alUsl, BEIABICHUE IPUIHHHO-CIC/ACTBCHHBIX
CBS3€l, TOMCK aHANIOrOB, yIpaBleHHEe OOBEKTaMH M IPOLECCAMH. MMeHHO 5Ta JMCLHILIAHA
[T03BONISET TO3HAKOMHTH CTYJEHTOB C HAyYHBIMH METOJAMH INO3HAHHMA, HAYYHTh MX OTIMHATL
TUIIOTE3Y OT TEOPUH, TEOPHIO OT IKCIIEPUMEHTA.

Duadka UMEeT OYeHb GOIBIIOE W BCEBO3PACTAIONIEE YHCIO MEKIMCIMILIMHAPHBIX CBA3EH,
IpUYeM Ha ypOBHE KaK IOHATHHHOrO ammapara, Tak ¥ WHCTPYMEHTapui. Cka3aHHOE MO3BOJIAET
paccMarpuBaTh (U3MKY Kak METIMCUHMIUIMHY, KOTOpas MpeoCTaBIACT MEKIUCIIUIIHHAPHBIH
A3BIK JJ1s OTUCAHHS HayYHON KapTUHBEI MHPA.

dusuka sBIseTCs CHCTEMOOOpasyomuM (hakropoM Ui €CTECTBEHHO-HAY4HBIX y4eOHBIX
IIPEIIMETOB, TOCKOJIbKY (DH3MYECKHE 3AKOHBI JIEKAT B OCHOBE COZACpKAaHMA XHMUH, Huosoruy,
reorpaduy, aCTPOHOMHH W CITELUANBHBIX JUCIAIUIMH (TEXHHYECKas MEXaHWKa, SICKTPOTEXHHKA,
97eKTPOHMKA | JIp.). Y4eOHas aucrumirHa « PU3nKay) Co3aeT yHUBEPCATBHYIO 0azy [ u3ydeHus
06menpoeCCHOHANBHEIX M CHEUMaNbHbIX — AWCIMIUIMH,  3aKIIa/bBast dynnameHT s
[OCHEAYIOmero o0y4eHus CTyIEHTOB.

O61a1as JOrHYECKOH CTPOMHOCTBIO ¥ OMHpPAsACh HA SKCIEPUMEHTaNbHBIE (BaKThl, yuebOHast
mucimnmna [1J1.03 Ousrka GOpMHpPYET y CTYAEHTOB OJIMHHO HayYHOE MUpOBO33peHHe. Du3nka
ABIAETCA OCHOBOM yUEHHS O MATEPHAIBHOM MHpE ¥ PelaeT pobiemMbl 3TOr0 MHUpA.

Uzyuenne GuU3MKA B MpOQecCHOHATBHBIX 06pa3oBaTe/bHbIX OPraHU3alMaX, PeaTH3yIOmuX
o6pa3zoBarebHy0 MporpaMMy cpefiHero obmero oopa3oBaHus B Ipeeyiax OCBOCHUA [IIICC3 Ha
Gase OCHOBHOIO OBLIEr0 O6pa3oBAHMS, HMEET CBOM OCOOEHHOCTH B 3aBHCHMOCTH OT MpPOQHIs
npodeccHOHaNbHOro 06pa3oBaHus. JTO BEIPAKAETCA B COAEPKAHUH 00YHEHHA, KONMYECTBE YacoB,
BBIIENSIEMBIX HAa M3y4eHHME OTJENbHBIX TEM IPOrpaMMbl, ITyOMHE HX OCBOCHHS CTYAEHTaMH,
o6BeMe M XapaKTepe NMpPAKTHUYECKUX 3aHATHH, BHAAX BHEAYJIMUTOPHOH CaMOCTOATENIBHOMH paboTel
CTY/IEHTOB.

IIpu ocsoenun npodeccuit CITO u cnenuansrocre#t CIIO ectecTBEHHO-HAY4YHOrO npouis
npodeccuonansHoro obpasoBanus (u3uka u3ydaeTcs Ha 0a30BOM YpOBHE OI'OC cpennero
obiero obpasopanus, npu ocsoenuu npodeccuit CIIO u cnenmansrocreit CITO TexHHUYECKOTO
mpobuns npodeccHonanbHoro obpasoBaHus (Gu3MKa H3ydaercs Oomee yriayGmeHHO, Kak
npoduibHas yyeOHas MMCUMIUIMHA, YYMTHIBAIONIAS CIEHM(BUKY OCBAMBAEMBIX MPOQECCHH HIiH
CIEeIHabHOCTEH,

Copepxanue y4eOHOHM NMCIMIUIMHEBL, pealu3yeMoe NP IOATOTOBKe 00y4Yaroliuxcs mo
npodeccussM M CIENMANBHOCTAM  €CTECTBEHHO-HAYy4yHOro MpoQuid  IpodheCCHOHATBHOTO
obpa3oBaHusi, HE HMEeT SBHO BBHIPAKEHHOH NPOQHUILHOH COCTAB/AIOUIEH CIIELUAIBHOCTH,
OTHOCSIIHECS K 3TOMY npoduimo o6yueHus, He UMEIOT MPEUMYIIECTBEHHOM CBSA3M C TEM WM HHBIM
pazaenoM ¢usuku. OOHAKO B 3aBHCHMOCTH 0T noixydaemoi npodeccuu CIIO vy cnennanbHOCTH
CIIO B pamkax eCTECTBEHHO-HAYYHOTO Mpoduis mpodecCHoHaIBHOro 06pa3oBaHus NOBBIIICHHOES
BHMMaHHe MOKeT ObIThb yaeneHo u3ydeHHio paszena «MonekynsapHas (usuka. TepMoanHaAMuUKay,

OTHENBHBIX TeM paslielia «DIeKTPOJMHAMHMKa» W OCOOEHHO TEM 3KOJOIMYECKOIO COJECpIKaHHS,
MPUCYTCTBYIOLIMX ITOYTH B K&XKIOM paserle.



TeopeTnyeckue CBeJeHHS MO (HH3HKE JONONHAIOTCA AEMOHCTPALHMAMH H 1aO0PaTOPHLIMH
paboTtamu.

Usyuenue obmeobpazosarensHoi yuebHoM aucummiuusl [1/1.03 @usnka 3aBepruactes
nmojBeieHHeM HTOroB B (GopMe mudGepeHIHMpOBaHHOIO 3a4deTa MM 3K3amMeHa B paMKax
POMEKYTOYHON aTTECTAUMM CTYJIEHTOB B IIPOLECCE OCBOCHUA [TTICC3 ¢ moxy4yeHHEM CPEIHEro
obriero o6pa3oBaHusl.

MECTO YYEBHOU JUCITUILIMHBI B YYEBHOM IJIAHE

Vuebuas muciprumaa [1]1.03 ®Pusuxa seiasercd y4eOHBIM IMPEIMETOM MO BEIOOpY M3
obsmsatenbHOM npeameTHod obmactu  «EcrectBennsle Haykm» ®I'OC  cpemnero obmero
obpazoBaHu.

B npodeccnoHanbHEIX 06pa3oBaTebHBIX OPraHU3aluaX, Peamu3yommX 06pa3oBaTeNbHYIO
nporpaMmy cpezHero obmiero obpa3oBaHus B Npeenax OCBOCHHS [IIICC3 Ha Ga3e OCHOBHOTO
obmero obpasopanus, ydeOnas mucrmmuuna [1]1.03 Ousuka u3yyaerca B 001e06pazoBaTeNIbHOM
mukiie yaeGaoro mana [TICC3 Ha 6ase 0CHOBHOrO 00mero 06pa3oBaHHsA ¢ MONYICHHEM CPEIHEr0
o6mero o6paszosanus ([IIICC3).

B yue6upix miana II[ICC3 mecto yueOHOM AMUCIUIIIMHEL I1/1.03 ®u3uka — B COCTaBe
061meo6pa3oBaTeNbHBIX YUeOHBIX AMCUMIUIMH 1O BBIGOPY, (QopMupyeMbIX H3 00A3aTebHBIX
npeametHeix obnacreir ®I'OC cpennero ofimiero obpasoBaHus, A cnenuansHocteit CITO
COOTBETCTBYIOIMIETO NPOGMIs MPOPECcCHOHANBHOr0 00pa3oBaHus.

PE3VJIbTAThI OCBOEHUS YYEBHOU JUCHUTLTAHBI

Ocpoenue conep:xanus yuebno# mucuumnasl [1J1.03 @usnka obecrneunBaeT NOCTHKEHHE
CTyAEHTaMH CJIEAYIOIMIMX PEe3y/IbTaTOB:

* TUYHOCMIHBIX!

- YYBCTBO IOPJOCTH M YBAXEHHA K WCTOPHH M JOCTHKECHMAM OTEYECTBEHHOH (u3nyecKoH
HAyKH; (QU3MYECKH TIPAMOTHOE MOBEACHHE B NPO(ECCHOHANBHON MEATENHHOCTH H OBITY IpH
obpareHuu ¢ npubopaMu U yCTPORCTBAMH;

- TOTOBHOCTH K TIPOJIO/KEHHIO 0GPa3s0BaHMA X MOBBINICHHS KBalMpUKalUMU B W3OpaHHOM
npoeCCHOHATLHON JEATENHHOCTH U OOBEKTUBHOE OCO3HAHME POJIM (DHM3HYECKUX KOMIETCHLMH B
3TOM;

- YMEHME HCIOJb30BaTh JOCTHKEHHS COBPEMECHHOM (QH3MYECKOM HAyKW M (DU3UYECKHX
TEXHOJIOTHH IS MOBBIIEHNUS COOCTBEHHOI0 HHTEIUIEKTYalbHOTO Pa3BHTHS

B BBIOpaHHON MTPOGECCHOHATIBHOHN IEATENIEHOCTH;

- YMEHHE CaMOCTOATENBHO N0OBIBATL HOBBIE Ui cebs QU3HUECKHME 3HAHUs, HCTIONB3Ys UL
9TOTO AOCTYIHbIE HCTOUHUKH UH(OPMAIIUU;

- YMEHHE BBICTPAMBATH KOHCTPYKTHBHBIE B3aMMOOTHOIIEHHMS B KOMAHMIE MO PEUICHHUIO
obmmux 3a1ay;

- YMEHHE YIpPaBIATh CBOEH II03HABATENBHOH NEATEILHOCTBIO, NMPOBOJUTL CAMOOLIEHKY
YPOBHS COOCTBEHHOT'O HHTEJIEKTYAILHOI'O Pa3BUTHS,

* MemanpeoMemHbix.

HCIIOJIb30BAHHE DA3IMYHBIX BHJIOB I[IO3HABATEIbHOH [EATENBHOCTH JUIA pElICHHs
busnyeckux 3ama4, NPAMEHEHHE OCHOBHBIX METOMOB IO3HaHMs (HAaOMIOACGHUA, ONUCAHWA,
HU3MEpEHHS, SKCIIEpUMEHTA) IS U3YUYCHHS Pa3InYHBIX CTOPOH OKPYKaroLEeH NeHCTBUTEIILHOCTH,

- HCMNOJb30BAHHE OCHOBHBIX HWHTE/UIEKTyalbHBIX OMNEpalMi: [OCTAHOBKH 3allayM,
GbopMyIHpOBaHHMA THIIOTE3, aHAIM3a W CHHTE3a, CpaBHeHHs, OOOOINEHHHA, CHCTeMaTH3aLUM,
BBISIBJICHHS NIPUYMHHO-CIICICTBEHHBIX CBs3€H, IOMCKa aHAJIOroB, (JOpMYIHPOBAHHS BBIBOJOB Ul
U3YYEHUS DPA3IMYHBIX CTOPOH (HM3MYECKMX OOBEKTOB, SBICHHH M IPOLECCOB, C KOTOPLIMU
BO3HHMKAET HEOOXOMMOCTD CTAKHBATECA B TPOdhecCHoHANbHOM chepe;

- YMEHHE TCHEPHUPOBATh UJIEH H ONPENECIIATE CPENCTRA, HeoOXOIUMBIE IS UX peainn3alnu;



- YMEHHME MCIIOJIb30BaTh PA3IMUHbIE HCTOYHUKH UL MOy 4CHHUS bu3zuueckoi uHGOpMALIUH,
OLIEHMBATH €€ JOCTOBEPHOCTb;

- YMEHHE aHAIM3UPOBATH U NIPEJICTABIAT UHGOPMAIMIO B Pa3/IMYHBIX BUJIAX;

- yMeHHe TNyOIMYHO NPEICTABIATh PE3yJbTaThl COOCTBEHHOTO HCCJIE[IOBAHUA, BECTH
IMCKYCCHHM, [OCTYIHO M TapMOHHYHO COYeTas COACPKAHWC H (GopMBI  npesICTaBIAEMOH
UH(pOpMalIKH;

* NPEOMEeMmHbIX:

- c(OPMHPOBAHHOCTH MPECTABICHAN O POJIM H MECTe (Gu3UKA B COBPEMEHHOH Hay4HOH
KapTHHE MHpA; IOHUMaHHe QU3NYECKOH CYITHOCTH HaboaaeMbIX BO BceneHHOM sBICHUH, POJIH
¢u3nku B HOPMUPOBAHUM KPyrosopa d (GyHKIHOHAIBHOW IPaMOTHOCTH HEI0BCKA JUA peleHns
PaKTHYECKHX 3a/1a4;

- BJaZieHMe OCHOBOMONAraolMMH (HU3HYECCKUMH [MOHATHUAMHM, 3aKOHOMEPHOCTAMH,
3aKOHAMH M TEOPUSMH; YBEPEHHOE MCIIOIb30BaHUE (PU3UIECKON TCPMUHOJIOTHH 1 CHMBOIIAKH;

-BJlajleHHe OCHOBHBIMM METOJIaMH Hay4JHOIro MO3HaHHWs, MCIOIB3YCMbIMH B ¢usuke:
HabIIOIeHUEM, OIIUCAHHEM, U3MEPEHUEM, SKCIIEPUMEHTOM,;

- ymenus o6pabaTbiBaTh pe3yNbTaThl H3MEPEHHH, 0OHapyKMBaTb 3aBUCHMOCTH MEWKIY
(DH3AIECKUMHM BETHIHHAMH, OOBACHATH IOJTyYEHHBIE PE3YILTATEL U IC/IaTh BHIBOLL

- chOpMHUPOBAHHOCTH YMEHHMS PelIaTh (U3H4ecKue 3a1aqu;

- c(hOPMHUPOBAHHOCTH YMEHMS TIPUMEHATH [OJYYCHHBIE 3HAHUSA U OOBACHEHUS YCIOBUH
npoTeKaHust GU3NYECKUX SBICHUA B TIPAPOJEL.

TEMATUYECKOE INTAHUPOBAHHUE
Texuudeckuit npoduib NpodhecCHOHATBHOro 00pa3oBaHus

Ilpu peanuszaiuu CoAepkaHus 0OIIE06pa3oBaTeNbHON yIeOHOH JHUCIHMIIIHHEL [1J1.03
®msuka B mpenenax ocsoenus [11133C Ha 6a3e ocHOBHOro 06IIero o0pa3oBaHHs C MOJNYYCHHEM
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COJEPKAHUE YYEBHOM TACIUIIIMHBI

Beenenue

dusuka — QyHIaMeHTaIbHad HayKa O IIPHPOAC.

EcTecTBeHHO-HAYUYHBIA METOJ] TIO3HAHMUS, €T0 BO3MOXKHOCTA ¥ FpaHALIBl IPEMEHUMOCTH.

JIKCIIEPUMEHT W TEOpHsA B HPOLECCE MO3HAHMA nprpobl. MozeaupoBanue (bH3HUECKHX
SBJICHUH U TIPOLIECCOB. POJIb SKCIIEPUMEHTA H TCOPHH B polLecce NO3HAHUA NPHPOIBL.

Du3nueckas BeqMuuHA. [IOrpelIHOCTH H3MEpeHHH dusmyeckux BeTMUUH. PUIMHECKHC
3aKOHBL | pAHMIBI IPAMEHAMOCTH (QHU3UIECKUX 3aKOHOB. [MousTee 0 (HU3UIECKOH KapTHHE MHPA.
3navenue GU3MKY TIPE OCBOCHHH Ipoheccui CIIO u cnenmansuocteit CI10.

1. Mexanuka

KunemaTuka. Mexanudeckoe aBukenue. IlepemMenieHuUE. IIyte. CropocThb. PaBHOMEPHOE
PSIMOJIMHERHOE IBHKEHHE. Y CKOPEHHE. PaBHOIIEpEMEHHOE TTPAMOIHHEHHOE IBHKCHHC.

CpobonHoe najeHne. JBruiKenue TeNa, OpOIEHHOro Moj yriloM K ropu3oHTy. PaBHOMEpHOE
NIBAKEHHE 110 OKPYKHOCTH.

Jaxonsl Mexanuku HetoTora. [lepsrii 3akoH HeroTona. Cuna. Macca. Umnynsc. Bropoi
sakon HproToHa. OCHOBHOM 3aKOH KITACCHYECKON THHAMUKH. Tpetwuit 3akoH HproToHa.

3aKOH BCEMMPHOrO TATOTEHMA. ['paBUTAMOHHOE MOIC. Cuna Tsokectd. Bec. CrocoObl
u3Mepenust Maccel Tell. CHITBI B MEXaHHUKE.

3aKOHBI COXPAHEHHS B MEXAHUKE. 3aKOH COXPAHCHHS HMITYIIbCa. PeakTHBHOE [BHIKEHHE.
PaGorta cunbl. PaboTa TMOTEHIMATBHBIX CHI. MOIIHOCTS. Sueprusa. KunHeTHdyecKkas SHEPrus.
[loTeHuMANbHAS SHEPrus. 3aKOH COXDAHEHHS MEXaHHYeCKOW SHEpPrHH. [IpuMeHeHHE 3aKOHOB
COXpaHEeHHUH.

JleMOHCTpALIHH

3aBHCUMOCTD TPAEKTOPHH OT BBIOOpA CUCTEMBI OTCYETA.

Buis1 MEXAHHYECKOTO JBHKCHHA.

3aBHCUMOCTb YCKOPEHHS Tella OT €r0 MacChl U CUIIBI, NEWCTBYIOIIEN HA TEJO.

CrnoxeHue CUlL

PaBeHCTBO ¥ IIPOTHBONOJIOKHOCTS HAIIPABJIEHHs! CHIT ICHCTBUS 1 IPOTHUBOJAEHCTBHSL.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Je(OopMaluu.

CHuIiel TPEHHMS.

HeBecoMOCTb.

PeakTBHOE IBHKEHHUE.

I[Tepexo/ MOTEHUXATBEHOH SHEPTUM B KHHETHYECKYIO U obpaTtHO.

JlaGopaTopHbie paboTel

WUccnenoBanue IBHKEHH Tela MO AeHCTBHEM TIOCTOSHHON CHIIBL.

W3yuenne 3aK0Ha COXPAHEHHUS UMITYJIbCa.

CoXpaHeHHe MEXaHMYECKO SHEPTrHH TIPH [BHKEHHH Te/Ia I0]1 ACHCTBAEM CHIL TAKECTH

U YIPYTIOCTH.

CpasHenue paboThI CHIIBI C K3MEHEHHEM KHHETHYECKOH SHEPrHH Tella.

M3yyenne 3aKOHOB COXPaHEHHUs Ha IPUMepe ylapa Mapos U HaIMCTHYECKOTO MasTHUKA.

W3yuenue 0cO6EHHOCTEH CHITI TPEHHS (CKOIBKEHHSA).

2. OcHOBBI MOJIEKYIAPHOH (GHIMKH H TEPMOJHHAMHKH

OCHOBBI MOJIEKY/IIPHO-KHHETHIECKOH TEOPHH. Uneanpublii ra3. OCHOBHBIE MOIIOKEHUS
MOJIEKYJISPHO-KAHETHYECKOH Teopuu. PasMepsl M Macca MOJIEKYT U aTOMOB. bpoyHOBCKOE
npuxkenwe. Jubdysus. CHIBI M SHEPrHS MEKMONEKYIAPHOrO B3aHMOICHCTBHA. Crpoenne
ra3000pasHBIX, XMAKMX W TBepAbIX Ten. CKOpOCTH IBWKEHHA MOIEKYI H HX H3MEDEHHC.
WUneatsubiii ras. Jlasnenne raza. OCHOBHOE YPaBHEHHE MOJIEKYJIAPHO-KAHETHYECKOH TEOPHH Ia30B.
Temnepatypa u ee u3MepeHue. [a30Bble 3aKOHBL AOCOJIOTHBIH HYNIb TeMIepaTyphbl.
TepMoMHaMHUUecKas [IKaTa TEMIEPATypbl. Y paBHEHHE COCTOSHHS HICAIBHOIO rasa. MonsipHas
razoBas MOCTOAHHAA.

OcHOBbI TepMoaHHAMHKH. OCHOBHEIE IIOHATHS H ONpEIENeHUs. BHYTPEHH:AS SHEPIus
CHCTeMBEL. BHyTpeHHss SHEprHs HieanbHOro rasa. Pafora u Temmota kak (GOpMBI mepelaiu
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sHepruu. TeruioeMKoCTb. YaelbHas TEMI0EMKOCTD. VpaeHenue Temaoporo Oanamca. [lepBoe
HAuajJ0 TepMOJHHAMHKH. AnuabarHbli npouecc. [IpHHIAIT JCHCTBASL teriopoii MaruHbl. KI1J1
TEeILIOBOrO ABHrarels. Bropoe Hayaao TepMOIAUHAMHUKH. TepMoIMHAMHYECKas IIKaja TEMIEPATyp.
XOJI0qUIBHEIE MAIIUHE]. 1€IIOBBIE IBUTATCIIH. OxpaHa OpUpOJIBL.

CpoiicrBa napoB. Mcnaperne W KOHICHCALAA. HachllleHHBI Tap ¥ €ro CBOMCTHA.
AGCOMIOTHAS ¥ OTHOCHTENbHAd BIAXHOCTH BO3JAYyXa. Touka pocel. Kumenue. 3aBHCUMOCTE
TeMIeparypsl KAMEeHHs OT JaBJICHHS. [TeperpeThlii Iap ¥ €ro HCHOIb30BAHUE B TEXHHMKE.

CRoMCTBA )KUAKOCTEH. XapakTepHCTHKA KUIKOTO COCTOAHMA BelnecTBa. 110BEPXHOCTHBIH
CIIOH JKMIKOCTH. DHEpPIrus MOBEPXHOCTHOTO CIIOA. SIeHus Ha TPAHHMLE JKHIKOCTH C TBEP/BIM
tenoM. KanuisspHeIe SBICHHAS.

CpoiicTBa TBepABIX TeJ. XapaKTepHCTHKa TBEPAOrO COCTORHMA BemiecTea. YInpyrue
cBoficTBa TBepmbIX Tel. 3akoH [yka. MexaHu4ecKue cBOMCTBA TBEpABIX Tel. TeroBoe
pacuMpeHue TBEP/IbIX TE U sxunkoctei. [naBnenne U KpUCTa/LUTH3alHA.

JleMoHCTpallHH

JIpmxenre GPOYHOBCKHX 4aCTHLL.

Huddysus.

V3sMeHeHpe TaBIeHns [a3a ¢ H3MEHEHHEM TeMIIePaTyphl IPX OCTOAHHOM o0BEME.

U3oTepMudecKuii ¥ 1306apHBIA IPOLIECCEL.

U3MeHeHUe BHYTPEHHEH SHEPrHHM TeJl IPY COBCPIICHHH paboTEL.

Moeny TEIIOBBIX IBUIaTENICH.

KuneHue BOAbI IpH NOHMKEHHOM JaBICHUH.

[TcuxpoMeTp ¥ TUIPOMETD.

SIBJIeHKS TTIOBEPXHOCTHOIO HATSKEHUS U CMaYHBAHUS.

KpucTanibl, aMOpQHBIE BEIIECTBA, KHAKOKPACTALIHHECKAE TCIA.

JlaGopaTopHbie padoThl

N3mepenue BIaXHOCTH BO3/yXa.

M3MepeHKe TOBEPXHOCTHOTO HATKEHHSA KUIKOCTH.

Ha6moieHre npolecca Kpucranmsauuy M3ydenue nedopMalii pacTAKeHUS.

M3ydenue TEIIOBOTO PACIIUPSHHSA TBEPIBIX TEI.

Uzydenue 0COOGEHHOCTEH TEIIIOBOTO PaCIIMPEHHS BOJBL.

3. DaeKTpOAHHAMHKA

JjieKTpUYECcKoe Toje. DIEKTpHUecKhe 3apsaibl. 3aKOH COXPaHCHHs 3api/a. 3akoH
Kynona. DnexTpudeckoe moje. HampsiKeHHOCTb 3ICKTPHYECKOrO MO, [puHIMI CyNepno3ULUH
noneli. PaGota cui  nekTpoctatmueckoro mois. [lotemmman. Pa3sHOCTH  TOTCHIHMATOB.
JKBUIOTEHIMAIBHBIE OBEPXHOCTH. CBiA3b MEXKJY HANPSKEHHOCTHIO M PA3HOCTHIO MOTEHIMANOB
3NEKTPHYECKOro MO, JIM3IEKTPUKH B IJIEKTPUYECKOM  IIOJIC. [Monspusauus AU3IEKTPUKOB.
ITpoBOMHKMKM B 3iekTpHYeckoM mnone. KonaeHcaTopsl. CoenuHEHHE KOHJIEHCATOPOB B OaTapero.
SHeprus 3apsuKeHHOTO KOHEHCATOpa. JHEPris SNCKTPUIECKOTO MO

3aKOHbBI IOCTOSHHOIO0 TOKA. Y CIOBHA, HEOOXOIMMBIE JUIA BOSHUKHOBEHHUS W NOICP/KAHHA
ynekTpudeckoro Toka. Cuiia TOKa M IUIOTHOCTH TOKA. 3akon Oma mis ydactka uenu 6e3 DJIC.
3aBHCHMOCTB 3JIEKTPHYECKOTO COTNPOTHBICHHA OT MaTepuana, JUIMHBI U IUIOL@ny HONepedHoro
CeueHMs [POBOJHMKA. 3aBMCHMOCTH 3IEKTPHYECKOTO  CONPOTUBICHMs —MPOBOAHMKOB — OT
TeMIepaTyphl. DNEKTPOJBMKYINas CHIA HMCTOYHMKA TOKA. 3aKOH Oma Juiss TIONHOM ULEMH.
Coenunenne mpoBOHEKOB. COeMHEHHE HCTOUHMKOB HJIEKTPUYECKOH SHEPruu B farapero. 3aKOH
Jixoyns—Jlenua. PaboTta 1 MOIHOCTE 3JICKTPHYECKOTO TOKA.

TennoBoe nelcTBHE TOKA.

DIeKTPHYECKHIH TOK B MOJIyNIPOBOAHHKAX. CoGcTBeHHad MIPOBOAUMOCTE
TIOJTYIIPOBOTHMKOB. 110IyIpOBOIHAKOBEIE IIPUOOPEL.

MaruuTHOE moJje. BeKTop MHAYKIMHA MarHUTHOrO mounsd. JIeHcTBHE MarHMTHOTO MOJd Ha
NPAMOIMHEMHBIA TPOBOAHMK C TOKOM. 3aKOH AMIiepa. B3aumoeHCcTBHE TOKOB. MarHWTHBIN
noTok. PaGoTa 1o nepeMeIestio NpOBOHMKA ¢ TOKOM B MarHUTHOM noie. [IeiCTBHE MArHUTHOIO
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mons Ha aBwkymmiics 3apap. Cuna Jlopenua. OmpeaeneHue yACIbHOIO 3apsza. YCKOPHUTE/IH
3apsKEHHBIX JaCTHIL.

JaeKTPOMAarHHTHAS HH/YKIHH. DneKTpoMarHuTHas HHIYKIHA. BuxpeBoe IEKTPUUIECKOe
none. CaMOMHAYKLMA. DHEPTHsA MArHATHOTO IO

JlemoHCTpANHH

BaaumMoieiicTBUE 3apSAMKEHHBIX TE.

T[TpOBOMHHUKH B 3IEKTPHYECKOM IIOTIE.

JM37EKTPUKH B 3JIEKTPHYECKOM MOJIE.

KonieHcaTOphl.

TemnoBoe AEHCTBHE NIEKTPHYECKOr0 TOKA.

Co6cTReHHas ¥ IPUMECHAsA IPOBOAUMOCTE TIOJTYTIPOBOTHHKOB.

[TomynpOBOAHHKOBBIA THOL.

Tpansucrop.

OmneiT DpcTea.

B3auMOIEHCTBHE TIPOBOJJHHKOB C TOKAMH.

OTKJIOHEHHE HIEKTPOHHOTO ITyYKa MarHUTHBIM TIOJIEM.

DIeKTPOIBUraTeb.

JNEKTPOM3MEPHUTENbHBIE IPUOOPEL.

DyeKTpOMarHuTHas HHIYKIHAA.

Onsrret Qapajes.

3aprcumocTs DJIC CaMOMHIYKIHMH OT CKOPOCTH M3MEHEHUS CUIIBI TOKA ¥ UHIyKTUB-

HOCTH IPOBO/IHUKA.

Pa6ora 3;1€eKTporeneparopa.

Tpauchopmarop.

JlaGopaTopHbie paboThl

Usyuenne 3akoma Owma Juis ydacTKa LeMH, MOCIEAOBATENLHOIO H mapajiebHOro
COEIUHEHUs IPOBOIHAKOB.

Uzyuenue 3akoHa OMa J1Jis IOJIHOH LIETH.

M3ydeHue ABICHUS YIEKTPOMATHUTHON HHIyKIHH.

Onpenenenue Ko3hOUIMEHTA ONE3HOT0 ACHCTBHS IMEKTPUHECKOTO YyaitHUKa.

OmnpeneneHne TeMIepaTyphl HUTH JIaMITbl HAKATHBAHHA.

Onpenenenne DJIC ¥ BHYTPEHHETO CONPOTHBICHUSA HCTOYHUKA HAMPAKCHHA.

4. KosnebaHnus ¥ BOJHbBI

Mexanugeckne Koaebanus. KonebarenbHoe [BHMKeHME. ['apMOHMUYECKHE Konebanus.
CpobonHbie MexaHudyeckue KojieOaHusa. JIMHEHHbIE MEXaHWIECKHE KoJebaTenbHbIe CHCTEMbI.
[IpeBpamieHue HEPIUM HPU KoIe6aTeIbHOM JIBHKEHHH. CBo6oIHbIE 3aTyXAIOLHe MEXaHUUECKHE
koneGanus. BoIHyXICHHbIE MEXaHHYECKHE KOJIeOaHUS.

Vnpyrue Boanbl. Ilonmepednsie M TIPOJOJBHBIC  BONHBL XapakTepuCTHKH  BOJIHBI.
VpaBHeHHe IUIOCKOH Oerymied BOJIHEL Unrepbepenuus BomdH. IloHstne o JU(QpPaKLMKA BOJH.
3BYKOBBIE BOJIHBIL. YJIbTPa3ByK U €ro IPHUMEHEHHE.

JnekTpomarauTHble  Kojebammus.  CBoOOZHBIE — SNEKTPOMArHUTHLIC KosiebaHus.
TIpeBpalenye HEPrUK B KONeGAaTENbHOM KOHTYPE. 3aTyXaroulde 3/1eKTpOMAarHuTHRIC KosnebaHus.
[eHepaTop He3aTyXaroIUX MEKTPOMArHUTHBIX konebanuii. BeIHYKIEHHBIE

snexTprdeckue KoneGanus. IlepemenHbli ToK. I'eHepaTOp NEPEMEHHOTO TOKA. EMKocTHOE U
WHJIyKTHBHOE COMPOTHBIEHHS IEPEMEHHOTO TOKa. 3aKOH OMa Ul SIEKTPUYECKOH LeH
nepeMeHHOro Toka. PaGora 1 MOIIHOCT IIEPEMEHHOTO TOKA. ['eHepaTopsl TOKA.

Tpanchopmaropst. Toku BeIcOKo#H yacToThL. [lonydenue, nepenada u pacpeecHue

INEKTPOIHEPT UK.

JIeKTPOMArHHTHBbIE BOJHbL DIEKTPOMArHUTHOE II0J€ Kak ocoOBIM BHI MaTEpPHH.
JneKTpoMarHuTHLIE BoNHBL Bubparop 'epua. OTKpEITHIH xornebaTenbHbIM KOHTYP. M300peTtenue

pazuo A.C. ITonossm. [TorsTHe 0 paanocBs3u. [I[puMeHeHHE SMEKTPOMArHUTHDIX BOJIH.
JdemoHcTpanuu
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Cpo6OIHEIE U BEIHYKIECHHBIC MEXaHUICCKHC KoneGaHus.

Pe3oHaHc.

OGpa3oBaHye ¥ PACIPOCTPAHEHUE YIPYHX BOJIH.

YacToTa KoJiebaHuil ¥ BRICOTa TOHA 3BYKd.

CBo6oaHbIe JIEKTPOMAarHUTHEIC KkoliebaHus.

OcuuiorpaMMa IepeMeHHoro ToKa.

KoHnmeHcaTop B IENH MEPEMEHHOr0 TOKA.

Karymika HHIyKTHBHOCTH B TIETH [EPEMEHHOTO TOKA.

Pe3oHaHC B MOCIEN0BATENBHOM 1IeNH HePEMEHHOT0 TOKa.

W31yuenue U IPUEM 3JIEKTPOMATHHTHBIX BOJH.

Paguocsa3b.

JlaGopaTopHbie paboThl

M3yuenue 3aBUCHMOCTH INEPHOJA Kone6anmii HUTAHOTO (MM MPYKUHHOr0) MasTHHKA OT
JUIMHEI HATH (MM MAcChl Tpy3a).

VHIyKTUBHBIE H EMKOCTHOE COTIDOTUB/ICHHSA B LM NepeEMEHHOrO TOKA.

5. OnTHKa

[lpupoaa csera. CKOPOCTH PacTPOCTPAHEHMS CBETA. 3aKOHbBI OTPAXEHHs M IPEIOMIICHHM
cpeta. ToHoe oTpaxkenue. JIMH3EL [71a3 Kak ONTHYECKasd CHCTEMA. OnTudecKkue mpubOopBL.

BoanoBbie cBoiicTBa cBera. VHTepdepeHnus CBeTa. KOrepeHTHOCTh CBETOBBIX TyHeH.
UntepepeHius B TOHKHMX IUICHKaX. Ionocs paBHO# TonmmHEbL ~ Kosbia HeroToHa.
Ucnonp3osanue HATEP(EPEHIIMM B HAYKE ¥ TCXHHUKE. Tudpakuus ceera. [ludppakuuns Ha LICIH B
napaiensbHeix stydax. JudpaximonHas pereTka. [Mousitue o ronorpaduu. Ilomspusaus
nonepeyssx BoiH. [lonspusaims ceeTa. [IBOHHOS nyudenpesnomiaenue. [1onapousL. Jlucnepcus
csera. Bumpl cnexTpoB. CHexTpsl HCIYyCKaHHUA. CrniexTpbl TOLJIOLIEHHH. VnetpadguoneToBoe H
¥HPAKPACHOE H3TydeHUs.. PEHTTCHOBCKHE JTy4H. WX npupoja ¥ CBOXCTBA.

JleMoHCTpALMH

3aKOHBI OTPAKEHHUS M MPETIOMIICHUS CBETA.

[TonHoe BHYTPEHHEE OTPAXKECHHUE.

OnTuyecKkue mpuoopsL.

WnaTepdepeHuus cBera.

Judpakuus cera.

ITonspu3anus cBeTa.

[MonyyeHue CEKTpa ¢ HOMOIIBIO TPU3MBL.

TTonyueHne CIeKTpa ¢ MOMONIBIO TM(PAKIHOHHOH PEICTKH.
CnekTpoCKOIL.

JlaGopaTopHbie padoThbl

V3yuenue H300paXKeHns IPeIMETOB B TOHKOH JIHH3E.

Usyuenne untepdhepeHuy U AU pakiiy CBETa.

'paayrpOBKa CIIEKTPOCKOIIA ¥ ONPE/IEIEHAE JUTHHBI BOJIHbI CTIEKTPAIBHBIX JTHHUA.

6. DiieMeHThl KBAHTOBOH QH3INKH

KpanToBas onTHKA. KranTosas rUnoTesa [Tnanxa. ®oToHBI. Buewinui
dorosnexTpudeckuii 3hdext. BuyTpeHHHH doToaddexr. Tunbl GOTOINEMEHTOB.

®uanKa aToMa. Pa3BUTHE BI[VISIOB Ha CTPOEHHME BElIECTBA. 3aKOHOMEPHOCTH B aTOMHbIX
crekTpax Bojoposa. SinepHas Mozens aroma. OTBIThL 9.Pesepdopaa. Mozens aromMa BOJOpOJA 110
H.Bopy. KautoBbie reHEPaTOPEI.

®du3uKa aTOMHOro siapa. EcTecTBeHHas PaJMOaKTHBHOCTD. 3akoH PpagMOaKTHBHOTO
pacmama. CriocoGbl HaONIONEHMs W PETHCTPAlMK 3apsAKCHHBIX HacTHIL. Dddexr Bapunoa —
Yepenkora. CTpoeHHe aTOMHOTO Aapa. JledeKxT Maccel, SHEprus CBiAsH 1 YCTONYMBOCTH ATOMHBIX
anep. Snepusie peakuuu. MckyccTBeHHas pajiiOakTHBHOCTE. Jlenenue Tsokensix spep. LlemHas
siepHas peakius. YnpasjseMas LenHas PeaKuus. Anepusii peaktop. [lonydenne paanoaKTHBHBIX

H30TONOB W HUX NPUMECHCHHE. Buonoruueckoe JedcTBHE PaIAOAKTHBHBIX HBJI}”-ICHHI‘:I.
QHCMGHTapHHe YaCTHIIEBL.
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JleMOHCTpAHH

DoTorhDEKT.

JIuHeHuaThle CIEKTPHI pa3InIHBIX BEIIECTB.

V3nyyenue nasepa (KBAaHTOBOIO reHepaTopa).

CueTunK MOHHU3MPYIOMUX U3ITyIEHAN.

IpaxTH4ecKHe padoThL.

Pemenue 3a1a4.

7. Isomonus BeenenHoi

CrpoeHHe ¥ pa3BHTHE Beenenpoii. Hamia 3Be3iHas CHCTEMa — [anakTHka. Jpyrue
ranakTiky. Beckoneynocts Beenenmoi. Ilonsatie o xocmonoruy. Pacmmpsiomasncs BeenenHas.
Monens ropsuei Beenernoit. CTpoenue 1 pOUCXOKaeHHE [ allakKTHK. Jposonus 38e3a. ['umoresa
nporcxoxuerus COMHEUHOH CHCTEMBL. TepMosiIepHBIA  CHHTE3. [IpoGnema TEPMOsAEPHOHU
suepreTuku. JHeprus ConHIa 1 38€31. Jposmonus 38e311. [IpoMCX0KACHUE ConHEUHOH CUCTEMBI.

JleMoHCTpANUH

Conueunas cucTeMa (MOJEIB).

doTorpaduu IIAHET, CACTAHHBIE ¢ KOCMHIECKHX 30HIOB.

Kapra JIyHBI ¥ IIJIaHET.

CTpoeHue 1 BOTIONHs BeeneHHOH.

IIpumepHbie TeMbl pedepaTos (10KIAA0B), HHIAHBHIYAILHBIX IPOEKTOR

. Anexcanp I'puropbesud CTONETOB — pycckui Gpusnk.

. Asnexcanzp Crenanosu4 [TornoB — pyCCKHil y4eHBIH, H300peTaTellb paiuo.
. AnbTepHaTHBHAA SHEPreTHKA.

. AKyCTHYECKHE CBOMCTBA MOMYTTPOBOHUKOB.

. Anjipe Mapu Amrep — OCHOBOIIOJIOAKHHK IIEKTPOAHHAMUKH.
. ACHHXPOHHBIN JIBUTaTEb.

. AcCTepOUIbI.

° ACTPOHOMHS HaIIMX IHel.

. Atomuas pusmka. M3otonsl. [IppMeHEHAE paTHOAaKTHBHEIX H30TOIIOB.
. BecKOHTAKTHBIE METO/IBI KOHTPOJIS TEMIIEPATyPhL.

° BunonspHbie TPaH3UCTOPDL.

. Bopuc Cemenopu4 SIko6u — UMK U n3obpeTaTens.

o Benuuaitinye oTKpbITHA QU3UKH.

. Bu/1bl 3/IEKTPUYECKHX PA3pAI0B. DICKTPUHECKUE paspA/ibl Ha ciyxbe yenoBexa.
. Bmsirue nedekToB Ha GU3NYECKHE CBOMCTBA KPHCTAILIOB.
. BcenenHas ¥ TEMHas MaTCpHs.

. Tamuneo [anuneit — OCHOBATENs TOYHOIO €CTECTBO3HAHMA.

. [onorpadus U ee IPUMCHEHHE.

B JIpu:KeHHe Tena NePeMEHHOM MacChL.

o Jludpakuus B HalleH KA3HA.

* JKumxue KpUCTaJlIbL.

. 3axons! Kupxroda st 3NeKTPUYECKOH LEeTH.

. 3aKOHbLI COXPAHEHHs B MEXAHUKE.

. 3HaueHUe OTKPLITHH [ amunes.

s Urops Bacunbesud Kypyaros — (u3HK, OpraHu3aTop ATOMHOM HAayKH U TEXHUKH.
@ Hcaax HBIOTOH — CO3/1aTe b KIacCHuecKoi (GU3MKH.

o Mcnonp30Banue 3JeKTPOIHEPIUH B TPAHCIIOPTE.

* KnaccubuKanps 1 XapaKTepPUCTHKH 3/1eMEHTApHBIX JACTHIL.

. KoHCTpyKIMOHHAs IPOYHOCTH MaTepraa u ee CBA3b CO CTPYKTYPOH.

. KoHCTpyKLMs ¥ BH/IBI J1a3€POB.
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. Kpuo3neKTpoHHKa (MHKPOIJIeKTPOHKKA ¥ XOJIO/).

a JlasepHbIe TEXHONOTHH ¥ HX HCTIOIB30BAHME.

. Jleonapnio fia BuHuM — y4eHbIH U u3o0peraTeb.

. MarHUTHBIE U3MepEHHs (IIPUHIHMIIBE! TOCTPOCHHA npu60pOB, CIOCOOBI U3MEPEHH
MACHHTHOTO TTOTOKA, MATHUTHOM MH/IYKLUH).

» Maiikn ®@apajieit — co3aTelb yCHHA 06 31eKTPOMarHUTHOM T10JIC.

Maxc [TnaHk.

MeTo]1 MEYEHBIX aTOMOB.

MeTop! HabOeH)s i PETHCTPAIMH PaIHOaKTHBHBIX M3TydeHHH M 9acTHLL.
MeToaB1 ONpeeIeHus MIOTHOCTH.

Muxami Bacunbend JIOMOHOCOB — ydeHBIH YHIMKIOIEIMCT.

Monenu aroma. Onbit Pesepdopaa.

MoeKyIApHO-KHHETHUECKAs TEOPUs UJICATBHBIX Ta30B.

MOJTHHS — ra30BbIi pa3psj B IPUPOJHBIX yCIOBHAX.

* HaHOTEXHONOTHS —  MEXIUCIMIUIMHApHAd obnacTs  (GyHIAMEHTAIBHOH H
MPUKNIAJHON HAyKH H TEXHAKH.

. Hukona Tecna: %u3Hb ¥ HeoObMaHbIE OTKPBITHA.

Huxonai KonepHHK — CO31aTeNb reJIMOLEHTPUYECKOH CHCTEMBI MUDA.
Huuse Bop — ofuH H3 co3aarerneH COBpEMEHHOH (PU3NKH.
HykneocunTes BO BeeneHHOH.

O6mnscHenre (OTOCHHTE3A C TOUKH 3PCHUA puzuKy.

OnTHYECKUe SBJIEHUA B IIPAPOJIE.

OTKpHITHE U IPUMEHEHHUE BBICOKOTEMIIEPATYPHON CBEPXMPOBOJAMMOCTH.
ITepeMeHHBIH 3IEKTPUYECKUA TOK U €ro NPUMEHEHHE.

[11a3Ma — YeTBEPTOE COCTOSHHE BEIIECTRA.

[Tnanerst CONHEYHON CHCTEMBL.

[ToTyIIpOBOAHUKOBBIE JATIMKM TEMIIEPATyPEI.

TpuMeHeH#He KUAKHX KPUCTAILIOB B IIPOMBIIIIEHHOCTH.

[IprMeHEHHE AIEPHBIX PEAKTOPOB.

[Npupona heppoMarHeTu3Ma.

TIpo6reMsl 3KOJIOTHH, CBS3aHHBIE C MCTIONB30BAHNEM TEMIOBBIX MALIHH.
IIpoM3BOACTBO, Tepe/iada ¥ UCTIOIB30BAHUE SMEKTPOIHEPIHH.
ITpoucxoxaerne ComHEYHOH CHCTEMBL.

[Ise303neKTpuyeckuit 3QheKT ero NpUMEHEHUE.

PasBuTHe CPEACTB CBA3U U Pajno.

PeakTUBHBIE JIBUIATENH M OCHOBBI pabOTHI TEMIOBOX MAIIUHBL.
PenmMkToBOE H3ITy4YCHHE.

PenTrenonckue ydn. McTopus OTKpbITHs. [IpuMeHeHue.

PoxneHue ¥ 3BOJIIOLMA 3BE3/L.

Ponp K.2.11#OJIKOBCKOTO B PA3BUTUU KOCMOHABTHKH.

CBeT — 3JIeKTpOMarHMTHas BOJIHA.

Cepreii [1aBnoBrY KoponeB — KOHCTPYKTOP M OpraHu3aTop IPOU3BO/ICTBA PAKETHO-
KOCMHYECKOH TEXHHUKH.

. Cunel TpeHHS.

CoBpeMeHHasl CIIyTHUKOBasA CBS3b.
CospeMenHas (u3nyecKas KapTHHa MUpa.
CoBpeMeHHbIE CPENCTBA CBSA3H.

ConHIle — MCTOYHMK JKU3HU Ha 3eMIie.
TpanchopMaTophL.
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Beenenue

XAPAKTEPUCTHKA OCHOBHBIX BUIOB VUYEBHOM JAEATEJBHOCTH

CTYJAEHTOB

XapakTepucTHKa OCHOBHBIX BUIOB eATELHOCTH CTYIEHTOB (Ha YPOBHE yueGHbIX NeHCTBHH)

VMeHHs TIOCTAHOBKH LIENEH AeATebHOCTH, [TaHMpOBaHus COBCTBEHHOM nemenbuocm_'
ISl IOCTU/KEHHMsS TOCTaBIICHHBIX [esielt, MpeBHACHNA BO3MOKHBIX pe3yJIbTaToB ITHX
NeCTBHIA, OpraHn3alii CaMOKOHTPOIA 1 OlIEHKH TONYYeHHbIX PE3Y/IbTATOB. Pa3euTHE
CrIOCOGHOCTH SICHO M TOYHO M3jaraTh CBOM MBICHH, gorudeckd 0DOCHOBBIBATE CBOKO
TOUKY 3pEHMA, BOCIPHHUMATE H AHANU3KAPOBATh MHEHWA COOECEIHHKOB, pU3HaBas
npaBo Jpyroro 4HesoBeka Ha WHOEe MHeHHe. [lpousBelieHHE H3MEPEHUA (hu3IMYeCKHX
BEJIMYMH M OLEHKA IpaHulbl norpemsocTeil W3MepeHui. [MpencTaBneHue TpanHLbl
norpeuHocTel H3MepeH i NpH NOCTPOCHHH rpauKoB. YMeHHE BbICKa3biBATE TUIIOTE3bI
ans obbACHeHHs HaOIONaeMbIX spieHui. YMeHue Tpewiarath MOJEIH SIBJIEHUA.
VkasaHue TpaHull NPUMEHHMOCTH (GU3MIECKHX 3aKOHOB. W3znoxeHne OCHOBHBIX
HOIOKeHUH COBPEMEHHOM Hay4HOH KapTHHBI MMPa. [TpuBefeHHEe NPUMEPOB BIHAHMA
OTKphITHH B (u3uMke Ha mporpecc B TexHHKE W TEXHOJOTHM TPOM3IBOACTBA.
HWcnons3oepadue MHTEpHETA 1118 TIOUCKA uH(OpMALIHH. ]

1.MEXAHHKA

O0bacHEeHHE Il&MOHCTpaLlHOHHBIX JKCIMEPHMEHTOR, HOHTB&]J)KI[&JOIJJ,HX 3aKOH HHEPLHH

BriuucieHHe 3HaYEHUsA CHTl TIO W3BECTHBIM 3HAYEHHAM Macc BRAMMOIEHCTBYIOMHKX TEN H |
o |

BLIuKCIEHHE 3HAYCHIAA YCKOPEHHMH Te M0 H3BECTHLIM 3HAYCHWAM JeCTBYIOLIMX CHII H |
|
Macc Tel

[IpuMeHeHue 3aKOHa BCEMHPHOTO TATOTEHMUs NPH pacueTax CHIl U YCKODEHHH |
B3aUMOJEHCTBYIOIIHX Tel |
CpaBHeHuE YCKOPEHHUs CBOOOTHOrO NaleHks Ha rumanetax ColHEYHOH CUCTEMBI |
Beigenenne B TekcTe ydeOHUKA OCHOBHBIX kaTeropuil HaygHo# uH(opMaui

HpBﬂC’T ABJIEHHE MEXAHWYECKOTO ABHAKCHUA TENA ypaBHCHHHMH 3aBUCUMOCTH KOOpPIHHAT

3aKoHbI MEXaHHKH
HetoToHa M3amepenue Macchl Tena 3mMepeHne CHlbl BlaUMOaeHCTBUA TEN
YCKOpEHHH
CpaeHeHHE CHIIbI ACHCTBHA U MPOTHBOAEHCTBUA
(KHHCM&THK&. '

U MpoeKiHedl CKOpOCTH OT BPEMEHH. INpencTaBieHHe MEXaHHYECKOro IBUACHHA Tena ‘
rpacukaMu 3aBHCHMOCTH KOOPIMHAT U NPOE KLMEH CKOPOCTH OT BPEMEHH. |
Onpenenenne KOOPAMHAT TMPOHACHHOTO MYTH, CKOPOCTH M YCKOpEHWA Tena 0o
rpaduKaM 3aBHCHMOCTH KOOpAMHAT H MPOEKIMWHA CKOPOCTH OT BPEMEHH. OnpeseneHue |
KOOpJMHAT TPOWNEHHOTO TIYTH, CKOPOCTH H YCKOpEHHA Teja M0 YPAaBHEHHAM
3aBMCMMOCTH KOOpJMHAT M TpOGKUMH CKOpocTH  OT ppemeny. IlpoBeneHue
CPaBHHUTENLHOTO aHajiu3a PaBHOMEpHOTO M paBHOMEPEMEHHOTO OBWAKEHUH. YKa3zaHue |
HCIONB3OBAHMA  MOCTYNATENMBHOrO M BPAILATENLHOTO OBWAKEHHH B  TEXHHUKE.
[TpuobpeTenye ombita paboTel B rpymne ¢ BLIMOJIHEHHEM pA3MYHBIX COLMATLHBIX
poneii. Paspabotka BO3MOMKHON  CHMCTEMBI  AEHCTBHA ¥ KOHCTpYKLUMH  JUTA
3KCIEPHMEHTALHOTO ONPE/eICHHsA KHHEMAaTHIECKUX BETHH HH. |
[IpencTaBleHKHe uHGOPMALME O BUMIAX ABIKCHUA B BUAC TabNHLBL. i

3aKkoHBl ~ COXPAaHEHMA
MEXaHHUKE

B

[IpUMeHEHHE 3aKOHA COXPAHEHWA MMITyJbCa IUIA BBIYMCTIEHNA WIMEHEHHH CKOPOCTEH |
Ten mpu MX B3auMoneHcTBUAX. H3mepenue paboTl CHI U U3IMEHEHHE KHHETHYECKOH |
SHEPrUM Teja. BelYUCIEHHE paboThl CHII W H3MEHEHMA KHHeTHYECKOH JHEpPruy Tena. |
BhiuMCeHHe TOTEHIMATLHOA 3HEPrHM Tell B IPAaBMTALMOHHOM MOIC. OnpeneneHue |
[IOTEHLMATLHON YHEPTrHH YIpyro neGopMHUPOBAaHHOTO TeJa Mo M3BECTHOM nehopmaLliH |
M KECTKOCTH Tena. [IpMMEeHEHHe 3aKOHa COXpaHeHHA MEXaHWYECKOH IHEPTHH MpH |
pacdeTax pes3ylbTaToB B3aMMOJICHCTBHIl Tell TPABMTALMOHHBIMH CHIaMu W CHIaMM i
yIpyrocTd, YKazaHie rpaHull NPUMEHUMOCTH 3aKOHOB MEXaHUKH, |
VkazaHue y4eOHbIX MMCIMIUIMH, NPU M3YYEHUM KOTOpLIX HCIIOJNBL3YIOTCA 3aKOHbI |
COXpaHeHHA. |

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKH U TEPMOIWHAMUKHA

OCHOBBI MOJIEKYIAPHOH
KHHeTHYEeCKOH TEOPUH.
WneansHbli ra3

BrinosHeHnue 3KCNEPHMEHTOR, ClTyKammux A 060CHOBaHHUA MONEKYIAPHO-
kuHeTHYeckol Teopun (MKT). Pemenue 3anad ¢ NPUMEHEHHEM OCHOBHOTO ypaBHEHH
MOJIEKY/IAPHO-KMHETHYECKOH TEOpHUH TrasoB. OnpepeneHue NapaMeTpoB BEmeCTsa B
ra3006pa3HOM COCTOSHWM Ha OCHOBAHWH YPABHEHHMA COCTORHMA MIEAILHOTO ra3a.
Onpefenenne NapaMeTpoB BeIIeCTBa B ra3000pasHOM COCTOAHHH U MPOMCXOAIMX
npoueccos no rpapukam sasucumoctd p (T), V (T), p (V). DKCIepHMEHTAIbHOE |

15



uccnenopanue 3asucumocti p (T), V (T), p (V). lNpeacraBnenue B BUIE rpayuKoB |
M30XOpHOTo, M306apHOr0 H H30TEPMHYECKOrO npoLeccoB. BbIYMCIAEHHE cpeaHei
KHHETHYECKOMN IHEprHH TEIIOBOIO ABHAKCHHA

MOJIEKYJT [0 M3BECTHOM TeMMepaType BELIECTBA. BricKa3zblBaHWE THIOTE3 ana
o6bACHEHUS HabOMIOJAeMBIX ABICHHUH. VKa3zaHWe TpaHull [PHUMEHHMOCTH Moneﬂn|
«uneanbHbIi rasy u 3akonos MKT.

OCHOBEBI TEPMOIHHAMMKH

UaMepeHne KOIM4ecTBa TEIIOTh B mpoleccax Temonepeaaiu. PacueT KOMMYECTBA |
TennoThl, He0OXOAUMOro A OCYLIECTBACHHUA 3a7aHHOTO Mpolecca ¢ TennonepelatcH.

PacdyeT W3MEHEHHs BHYTpPEHHER SHEPrHH TEJ, paGoThl W MEpe]aHHOro KOIMHeCTsa

TemnoThl C WCTONb30BAHMEM [EPBOTO  3aKOHa TEPMOJHHAMHKH. Pacuer paboThl, |
COBEPLICHHOH Ta3oM, M0 rpaduKy 3aBUCHMOCTH P (V). Bolumcienne paboThl rasa,
COBEPUIEHHON NpH W3MEHEHHH COCTOAHMA M0 3aMKHYTOMY LHMKITY. BpraucieHue K
MpH COBEPIIEHHH [a30M paboTsl B MpoLieCccax M3MEHCHHA COCTOSIHHA TIO 3aMKHYTOMY
uaky. OOBACHEHHE NPWHIIAMOB neicTBHA TEIJIOBBIX MaIlHH. JleMOHCTpaL|s PO
(W3MKH B CO3JAHMM M COBEPIICHCTBOBAHWH TernoBbIX OBUrateneil. M3moxeHue CyTH
sKONOrMueckux npobieM, 00YCIOBNEHHBIX paboTOH  TETLIOBLIX asuratenei  “
MpeMIOKEeHHe MMyTH HX PEUICHHS. VkazaHde TpaHull MPUMEHHMOCTH 3aKOHOB |
TEpPMOJAMHAMMKH. ~YMEHHE BECTH AHMalor, BHICTYIIMBATh MHEHME OMMOHEHTA, '
y4acTBOBaTh B JMCKYCCHH, OTKPBITO BhIpaiarh | OTCTAauBaTh CBOK) TOYKY 3PEHHA.
Vkazauue YyueOHBIX MMCLMIUIMH, MPH H3YdCHUH KOTOPBIX HCMOIB3YIOT y4ebHbIH
marepuan «OCHOBbI TEPMOAMHAMAKHY |

CpoiicTBa napos,
HUIOKOCTEMH, TBEPABIX TEL.

W3MepeHue BIAKHOCTH BO3[yXa. Pacuer KoIMdecTsa TemnoTsl, HEOOXOIMUMOro i |
OCYIIECTBIEHMS TpOLIECCA NEPEXo/ia BEIIECTBa M3 OIHOTO arperaTHOro COCTOAHMA B |
Ipyroe. DKCEPHMEHTANBHOE MCCIENI0BaHUE TerUIOBbIX CBOHCTB BelecTra. [IpuBeaeHHE |
NPUMEPOB  KAIMIIADHBIX ABNEHHA B 6uity, npupome, Texuuke. Mccnenosanne

MEXaHUYECKHX CBOWCTB TBEpABIX Tell. [IpuMeneHHe GUIMIECKHX NOHATHH U 3aKOHOB B |
yueGHOM MarepHaie NpoecCHOHANBHOTO XapakTepa. Wcnonb3opaHue MHTEpHETA M7IA

noucka uHOpMaUMM O pa3paboTKaXx M NPUMEHEHHAX COBPEMEHHBIX TBEPIBIX H
amMop(HBIX MaTepHalloB.

-

1

3.9JIEKTPOJJMHAMUKA

INEKTPOCTATHKA.

Bl

BLI9MC/IeHHe CHJI B3aMMOJICHCTBHSA TOUEYHBIX JNEKTPHYECKHX 3apAlOE. BhluHcieHHe |
HATIPSKEHHOCTH SNEKTPHYECKOTO MOJIA OXHOTO 1 HECKOJIBKHMX TOYEUHBIX JEKTPHUECKUX |
3apsa0B. XapaKTepUCTHKAa OCHOBHBIX BHIOB NeATENLHOCTH CTYIEHTOB (Ha YPOBHE |
yuebHBIX geiicTBui)BeruMcIeHde MOTEHIMANA 9EKTPHYECKOro  [0ond  OJHOTO H i
HECKONbKHX TOYEYHBIX HIEKTPHUECKHX 3apAloB. M3MepeHue pasHOCTH MOTEHLIMATIOB,

H3MepeHue YHEPTHH 3IEKTPUUECKOro MOJiA 3apMKEHHOr0 KOHAEHCATOpa. BblducieHHE |
SHEPTHH SMEKTPHYECKOro TONA 3apsAKEHHOro xonpeHcatopa. PaspaboTka miaHa H |
BO3MOKHOM CXeMbl NEACTBHN DKCMIEPUMEHTAlbHOTO OMpEACeHNA 3NEKTPOEMKOCTH

KOHIEHCATOpa W  JMINEKTPHYECKOH NpPOHHMIAEMOCTH pelecTsa. |lpoBeleHHe |
CpaBHMTENLHOrO aHaNN3a rPaBUTaLHOHHOTO H 3NEeKTPOCTATHYECKOro Moned. |

[ToCTOAHHBIA TOK

W3MmepeHHe MOMIHOCTH 3NEKTPUYECKOro TOKA. HUamepenue IC U BHYTPEHHErO
COMpPOTHBJIEHNsS MCTOYHHKA TOKA. BBIMOTHEHHE PACUCTOB CHIIBI TOKAa U HAMPAKEHHA Ha
y4acTKax SJIeKTPHUECKHX LeTeH. OGbACHEHHe HA TPHMEPE SJEKTPHYECKOH LEmH C
nByMs ucTounukamu Toka (DJ1C), B KakoM ciyyae MCTOHHHK JIEKTPHUECKOH IHEPTHH
paGoTaeT B peXHME T€HEpaTopa, a B KAKOM — B PEXKHME notpedurens. OnpenencHue
TeMIepaTypsl HUTH Hakanusadus. K3mepenue HIEKTPUYECKOTO 3apsfia 3JIEKTPOHA.
CHATHE BOJILTAMIIEPHOH XapaKTepUCTHKH AKOMA. |
TIpoBeJeHMe CPABHWUTELHOTO aHANK3a MOMYNPOBOAHHKOBRIX IUONOB W TPHOMIOB.
Ucrionb3oBauue WHTEpHeTa A8 MOUCKa WHGOPMAUMK O MNEPCNeKTHBAX pPazBUTHA
NOJYPOBOAHMKOBOH TEXHUKH. Y CTaHOBKA MPHYMHHO-CIEACTBEHHLIX cBs3el |
O6bACHEHHE PUPO/BI HNEKTPHUECKOTO TOKA B METALIAX, HEKTPOIHTAX, raszax,

BaKyyMe H |
MONYNpOBOAHKKAX. [IPUMEHEHHE SNEKTPONU3A B TEXHMKE. TTpoBeaeHre CPaBHUTEILHOIO |
aHAIM3a HECAMOCTOATENILHOIO M CAMOCTOATENBHOTO ra30BhIX paspAlOB

MarHuTHbie SIBIEHUA

W3MepeHse WHIYKIWH MarHUTHOrO MOJA. BBIYMCIAEHHE CHJI, OEHCTBYHOILHX Ha '|
NpOBOJHMK C TOKOM B MarHMUTHOM MOJE. BuluyclieHHe CHWJl, JEHCTBYIOLIMX Ha|
SMEKTPUYECKUI 3apsjl, ABHKYUMHCA B MArHMTHOM [OIC. Wccnenopanue sABJIEHUH
97eKTPOMArHUTHOH HMHIYKLWH, CaMOMHIYKIHH. BBIYMCIIEHWE 3HEPIHH Marnumoro|
nons. O6bACHeHWe NpPHHLMNA NEHCTBUA SNIEKTPOABUTATEIA. OOpACHEHHE MPUHLHMIA |
neHCcTBUA TeHepaTopa 3NEKTPUUECKOTO TOKa M BNEKTPOUIMEPHTENBHBIX npubopos. |
Ob6bACHEHHE TPUHIMMNA [EHCTBHA macc-criekTporpada, yckopHTeneid 3apKeHHbIX
yacTuil, OGBACHEHHE POJM MAarHUTHOIO TOJA 3eMIH B KHM3HH PACTEHHMH, JKHBOTHBIX, |
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yenoBeka, IIpuBeaeHHe MPUMEPOB MPAKTHYECKOro NPHUMEHCHIA W3YYEHHBIX ABIEHUH,
3aKoHOB, NpuGOPOB, YycTpolcTs. IlpoBenenue CpaBHUTENBHOTO aHaln3a CBOWCTB
3IIEKTPOCTATHYECKOT0, MArHHTHOIO H BHXPEBOTO 3neKTpuueckux nojnel. OOBACHEHME
Ha TpMMepe MArHWTHBIX ABICHWH, MO4EMY UMKy MOKHO paccMaTpuBath Kak
MeTaIHCLHILIHHY |

4. KOJIEBAHISA 1 BOJIHBI ——

Mexanndyeckue KoJeOaHua
1 BOJIHBI

MWceneioBaHHE 3aBUCHMOCTH MEpHOIA konebaHKi MaTEMATHYECKOro MaaTHHKa OT € |
[UIHHBI, MACCH! X AMIUTHTY IbI KONeOaHHH. |
HccnenoBaHne 3aBMCHMOCTH MEpHOJA Konebanuit rpy3a Ha TpYKUHE OT €ro Macchl
JECTKOCTU TIPYXKHMHEL. BBIYACICHHE NEpHOIA koyebaHrii MaTeMaTHYeCKOro MaATHUKA
[0 M3IBECTHOMY 3HAUEHWIO €r0 JUIMHBL BhriMCICHHE nepuosa Konebanui rpy3a Ha |
[py’KUHE [0 H3BECTHBIM 3HAYCHHAM ero MacChl i JECTKOCTH NPYKHUHBIL.

Bripa6oTka HaBBIKOB BOCIPUHWMATH, aHAM3UPOBATD, nepepabaTbiBaTh ¥ MPEABLABIATE |
MH(pOPMALIIO B COOTBETCTBUH C MOCTABNCHHBIMH 3afauami.

[lpuBejeHne MPUMEPOB aBTOKONE0ATENBHBIX MEXAaHHYECKUX CHCTEM. [poBeneHue |
knaccubuKaluy konedbaHui '

Vrpyrue BOJIHBI

VisMepeHde [AJMHBI 3BYKOBOH BONHBL 1O pe3yjibTataM Hab o AeH|H HHTep{bepeHuuH_|
3BYKOBBIX BOJH. ‘
Ha6monenue u 0OBICHEHUE SBICHWH MHTEpQEpEHIMH U nuGpaKuUyd MeXaHHIeCKHX

BOJIH. ‘
TlpencraBnende oOnacTedl NPUMEHEHWA  yNbTPasBykad W MEpCreKTHBBI  €ro |
MCTIOTb30BAHKS B Pa3IMYHbIX 00/1aCTAX HAYKH, TEXHHKH, B MEAHLIUHC. |
W3nokeHHe CyTH SKOJIOrHYeCKHX npobeM, CBA3aHHbIX C BO3IEHCTBHEM 3BYKOBBIX BOIH |
Ha OPraHM3M 4YeloBeKa |

DNeKTPOMArHHTHBIE Hab1o1eHHe OCLMJUIOrPAMM FapMOHIUECKIX KONeOaHUH CHIbI |

Konebanus TOKa B LIEMH.
W3mepeHue 3IEKTPOEMKOCTH KOHAEHCATOPA. M3MepeH#He HHAYKTHBHOCTb KaTyUIKH. |
Hccnenopaue ABIEHUA YIEKTPHYECKOr0 pe3oHaHca B roce10BaTeIbHOM LEMH. ‘
TIpoBeficHUE AHANIOTHM MEXKLy (UIMUECKUMH BETHIHHAMH, XapaKTepH3yHOMIHMH
MEXAHHYECKYIO M 2IEKTPOMArHHTHYIO KosiebaTe/IbHbIE CHCTEMBI. |
Pacuer 3HaYeHHH CHITbl TOKA ¥ HAMPAKEHHA Ha 7EMEHTaX LEeMH NEPEMEHHOr0 ToKa. '
MccneoBanue NpHHLUMNA JeHCTBMA TpaHchopMmaTopa. MccnepoBaHue MPUHLMAIIA |
nelicTBHSA reHepaTopa NepeMeHHOT0 TOKa. |
Wcnonbiopauue VHTepHeta ansi mowucka MHQOpMAlMM O COBPEMEHHLIX crniocobax ‘
nepegaiu NEKTPOIHEPTHH .

DNeKTPOMAarHMTHBIE OcyllecTBIEHHE  pajMonepefiayd M pajuonpuema. WccnenopaHue CBOWCTB |

BOJIHBI 3NEKTPOMATHHTHBIX BOJIH C TIOMOIIIBIO MOOHITBEHOTO Tenedona. |
PasBiTHE LEHHOCTHOIO OTHOMIEHWS K W3ydaeMblM Ha ypokax (u3uku OObekTaMm W |
OCBAMBAEMBIM BMAAM OeATeNbHOCTH. OOBACHEHHE MPHHUMIHAILHOTO —PAs/IHaHA
MPUPOAbI YHPYTHX M 3IEKTPOMArHMTHBIX BOJIH. Hanoxenue CyTH 3Konormecxux|
npo6neM, CBA3aHHBIX C 3/IEKTPOMArHHTHEIMH KoJ1e6aHuAMH H BOJTHAMHU. |
OODbACHEHHE PONM 3NEKTPOMArHUTHBIX BOJNH B COBPEMEHHBIX MCCTIEN0BAHMAX |
BceenenHoii _‘

l 5. OTITHKA
[pupona ceeTa

[pyMeHeHHe Ha MPaKTHKEe 3aKOHOB OTpaXCHWA U TpenoMIeHHsA CBETa TPH PEIICHMH 1
3ajau.

OnpeneneHne COEeKTPaIbHbIX TPaHHIL 9yBCTBHTEIBHOCTH YeJI0BEYECKOro riasa.

VMeHMe CTPOUTh W300paKeHHs NMPEeIMETOB, 1aBaeMble THHIAMH. |
PacueT pacCTOAHMSA OT JIHH3bL 10 H306paKeHHA MPeIMETa. |
PacueT onTHYECKOHN CHUMbI JIMH3bL. |
Hsmepenue HOKYCHOrO PACCTOAHUA JIMH3BL.
HcneiTaHie Mojieied MHKPOCKONA U TEJIECKONA

BonHoBbIE CBOACTRA
cBeTa

i
HabmoaeHue ApjieHAs HHTEPEPEHLNK 3IEKTPOMArHUTHBIX BOJIH.
Habmonenue apienns JA(pakiuy 3T€KTPOMAarHUTHBIX BOJIH, |
Ha6moaeHue SBIEHUs TONAPU3ALMH 3JIEKTPOMArHHTHBIX BOJIH. ‘
H3mepende J[UTMHBL CBETOBOM BOMHBI MO  pesyibTaTam HabmojeHus  ABIECHHA ‘
unTephepenimu. Habmonenue sBneHus AM(pakimyu CBETa. Habmionenue sABACHUA
monApusauMM M aucnepcud  cpera.  Ilomek pasnMyuid W CXOACTBA  MEMIY |
ou(paKIHOHHAEIM ¥ IHCTICPCHOHHBIM CIIEKTPAMH.
TpuBeeHUE PUMEPOB MOSBIEHMA B MPUPOJE M MCMONL3OBAHMA B TEXHMKE ABNEHUH |
uHTepdEpeHIMH, [UGPaKIyMy, MONSpU3ALMM W AMCNEPCHM  CBETA. [lepeuucnenue |
METO/I0B MMO3HAHHUA, KOTOPbIE HCMOIB30BaHBI MPH W3YUEHHH YKa3aHHBIX ABJIEHMH
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6. OCHOBBI COIELIMAJIbHOW TEOPUU OTHOCHUTEJBbHOCTH

OCHOBBI crennaIbHOH
TEOpHH OTHOCHTEJIBHOCTH

Ob6bACHEHHE 3HAYMMOCTH ONbITa MaiikescoH a- Mopi. @OopMyIHpOBaHHe

TOCTYIATOB

O6bacHeHue >ddexTa 3aMe/lIeHHA BPEMEHH. PacueT SHEprUu MOKOs, UMMyllbca,

JHEPrHH

cBO6O/IHO# YacTHILI. BepaboTka HaBbIKOB BOCIPHHUMATE, aHaIu3MpOBATD,
niepepabaThiBaTh U NPelbABIIATE MH(BOPMALMIO B COOTBETCTBHH € MOCTABICHHLIMH ‘
3aa4amMu

7 3JIEMEHTHI KBAHTOBO! ®U3UKHU

KpanToBas ONTHKa

Habmonerue (OTONIEKTpHdeckoro sbdexra. O6bAcHenue 3akoHoB CTONETOBA Ha |
OCHOBE KBAHTOBBIX MPENCTABICHUH. |
PacueT MAKCHMalibHOM KMHETHYECKOH JHEPrHH 2/IEKTPOHOB IpH (hOTOINEKTPUUECKOM |
sddexre. |
Onpenenenue paboTel BBIXO[A EKTPOHA MO rpaduky 3aBHCUMOCTH MaKCUMallbHOH

KHHETHUECKOH HSHeprud (OTOMEKTPOHOB OT YaCTOTEI CBETA. WUsmepenne paboThI ‘
BEIXO/Ia 3IEKTPOHA. .
[lepeuncneHse NMPUOOPOB YCTAHOBKH, B KOTOPhIX npuMeHseTc Ge3MHePIHOHHOCTL ‘
dotoarpdexTa. ,
O6bACHEHHE KOPMYCKYIAPHO-BONMHOBOIO IyainiMa CBOWCTB (POTOHOB. |
QO6BACHEHHME POJIM KBAHTOBOH ONTHKH B Pa3BUTHH COBpEMEHHON (DU3UKH _;

du3zKKa aToMa

HabmoaeHue THHeHYaThIX CIIEKTPOB. '
PacueT 4acTOTHI M JJIHHEI BOJIHBI HCﬂ}’CK&GMGl"O CBETa MpH Nepexoe aToMa BOAOpOad |
W3 OJJHOTO CTALIMOHAPHOT0 COCTOSAHHA B APYToe. |
OGbiCHEHHe MPOMCXOK/ICHHA JHHEHYATOro CreKTpa aroma BOOpONa H pasnu4us ‘
JIMHEWYATHIX CMEKTPOB Pa3/IM4HbIX Ta30B. .
HccnenoBanne THHERYATOrO CIEKTPA. ‘
WccneoBanne NpUHIANA paboThl TIOMHUHECLEHTHOH NaMIIbl.

Habmoaenue u 06bACHEHKHe TTPUHLINTA IEHCTBUA Na3epa. ‘
NpuBeneH#Ue TPUMEPOB HCTIOIB30BAHUA J1A3€pa B COBpPEMEHHOH HAayKe U TEXHUKE.

Hcnonb3osanue MHTEpHETAa W14 NOHCKA MHPOpPMAUMU O NEPCNEKTHBAX MPUMEHEHHUA |
nasepa. |

Du3MKa aTOMHOT0 Aapa

BLIUKCIIEHHE [UTMHBI BOJHEI fie BpOi/iA 4acTHIIbl C M3BECTHBIM 3HAYEHUEM MMITYIhCA. _‘
Ha6mo1eHie Tpekos anb()a-4acTHll B kamepe Bunbcona.

PerucTpupoBaHHe AIEPHBIX H3MY4EHHH C MOMOMIBIO CHETHMKA ["eiirepa. ‘
PacueT HEPrHH CBA3H ATOMHBIX AIED. |
Onpe/enesne 3apsjia ¥ MacCoBOTO YHCHA ATOMHOTO A71pa, BO3HHKAIOLIErO B PE3yil bTATE |
pamMoaKTMBHOIO pacnaja.

BhI4MCIEHAE SHEPTHH, OCBOOOKJAIOMIEHCS PH PAIMOAKTHBHOM pacrane. |
Onpeenenue NPOAYKTOB ANEPHOH PeaKLHH. ‘
BhIumCIeHHE YHEPIHH, OCBOOOKIAIOMIEHCS NPU ANEPHBIX PEAKLMAX.

[MoHuMaHWe NPEUMYLIECTB M HENOCTATKOB HCMOJIb30BAHHA aTOMHOM 3HEPrUU M |
MOHUM3HMPYIOLIMX H3ITYYEHHH B MPOMBIILLIEHHOCTH, MEAHLIMHE. ‘
W3N0KEHHE CyTH HKONOTMYECKMX MpoGieM, CBA3AHHBIX C GHONOTMHYECKMM HeHCTBHEM
PaiMOaKTUBHBIX W3Ty4eHHH.

[poBenene  KiacCHMMKALMK  JIEMEHTAPHBIX ~ 4acTHL 1O - HX (GU3HIECKUM
XapaKTepUCTHKaM (Macce, 3apa/ly, BpeMEHH KHU3HH, CIIUHY H T.0.). |
TTOHMMaHUe LEHHOCTEH HAYYHOTO TMO3HAHM MMpa He BooOIue ANA 4eNOBEYEcTBA B
eNoM, @ [NA KaKAOro OOy9alomierocs JM4YHO, LEHHOCTEH OBJMAaAeHUA METOIOM
HAYYHOTO TIO3HAHMA [N [AOCTWKEHMA ycnexa B mo6oM BHAE TPAKTHYECKOH
JeATENbHOCTH. |

TIpencTaBneHne O XapakTepe 4eThipEX THNOB (yHIaMeHTaIbHBIX B3aUMOEHCTBUH
37IeMEeHTapHBIX YACTHIL B BAJIE TaBIHIIbL.

7.3BOJIIOLIMA BCEJIEHHOH |

CrpoeHHe W pa3BUTHE
BeeneHHow

HabGmonenue 3a 3e3fgamMu, JIyHOH ¥ miaHeTaMu B TEJECKOIL Ha6moneHie COJTHEYHbIX
[TeH C MOMOIIBIO TENECKOna M ColHewHoro skpana. Mcronbiosanne MuTepHeTa 104
HoMCKa M306paKeHHHA KOCMUYECKHX OOBEKTOB M MH(OpMaim 00 ux 0coOeHHOCTSAX.
O6cyxaeHHe BO3MOMHBIX — CLEHAPHEB 3BOMOLHH Beeneunoit. HcnonbzoBaHue
MHTEpHETa JUIl TOMCKA COBPEMEHHOW MHGOPMALMM O Pa3BUTHH Beenennoii. OueHka ‘

uHGOpMAlLMM C MO3MIMK €€ CBOWCTB: JIOCTOBEPHOCTH, 06BEKTUBHOCTH, TMONHOTI,
AKTYalbHOCTH U T. 11,

Jpomonua 38e31. [unoresa
NPOMCX 0K ICHHA

BoluMCiieHHe  SHEPrHHM, OCBODOKHAOMIEHCs MpH  TEPMOANEPHBIX  PEAKLMAX.
DopMyHpoBKa pobiieM TepMOsAepHO#H SHepreTrkH. OObACHEHNHE BAUAHNA COTHEYHOH ‘
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COJTHEYHOH CHCTEMBI. ‘ AKTUBHOCTH Ha 3emmo. [ToHEMaHHE PO KOCMUYECKHX yccnenoBaHKi, HX Hay4HOTO H
»KOHOMHUYECKOT0 3HaueHus. OOGCYKIEHHE COBPEMEHHBIX MMOTE3 O MPOMUCXOAKIEHHH
l ConHe4HOW CHCTEMBI

YYEBHO-METOAWYECKOE H MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHE
NMPOI'PAMMBI YYEBHOM JUCHUAIIAHBI I1]1.03 OU3NKA

OcBoeHHe NpOrpamMMbl y4eOHOH MUCIUIITAHBL [1J1.03 ®u3suka mpeanoaaracT Hald4uue B
npodeccuonaIbHOM 06pa3oBaTeNbHON OpraHU3aliy, peanusyiome# 00pa30BaTENbHYIO [1I1CC3 na
Gaze OCHOBHOTO O6IIEro obpa3oBaHHs, yueOHOTO kabuHeTa, B KOTOPOM HMEETCs BO3MOKHOCTDH
obecreunTh CBOOOIHBIH nocTyn B IHTEpHET BO BpEMA y4e6HOro 3aHATHS H B MIEPHON BHEYyueOHON
nesTensHOCTH obyuaromuxcs. B cocras xabuHera (UMK BXOIMT J1aboparopus ¢ 1abopaHTCKON
komuaroil. TTomemenne kabuHeTa (QHU3MKH JOIKHO yNOBICTBODPATH tpeGoBanusaiM CaHUTapHO-
SMUIEMHAONOIAYECKHX TPABUJI ¥ HOPMAaTHBOB (CaulluH 2.4.2 Ne 178-02) u ObITb OCHAIIEHO
THIOBBIM  OBOpYJOBAHMEM, YKa3aHHBIM B  HACTOAIIMX tpe6oBaHMAX, B TOM 4HCIC
crienManM3upoBaHHol yd4eGHOM Mebenpio ® - CpeaCTBaMH obyueHust, JOCTATOYHBIMM JULA
BBINOTHEHUA TpeOOBaHMUH K YPOBHIO IOJATOTOBKH 00y4aroLHUXCH.

B KabuHere IOMKHO OBITH MyJIbTHMEIMiHOE 0OOPYIOBAHHE, [OCPEJCTBOM KOTOPOT0
y4aCTHHKH 0Opa3oBaTebHOro mporecca MOryT MpOCMATPUBaTh BH3YaJIbHYIO uH(pOPMALIHIO 110
hu3mKe, CO3aBaTh NPE3CHTALIMH, BUICOMATCpHANbL 1 T. II.

B cocTaB y4eOGHO-METOAMYECKOTO W MaTepHanbHO-TEXHHIECKOTO obecneyeHus MporpamMmMbl
y4eGHOH AUCLUIITHHBI [111.03 du3uka, BXOOAT:

« MHOTO(YHKIMOHATLHBIH KOMIUIEKC MPENoaBaTeId;

« HATJIAHbIE TOCOOMS (KOMIUIEKTHI y4eOHBIX tabnuil, miakarel: «PU3HYECKHe BEITUIHHEI U
dyHIaMeHTaIbHBIE KOHCTaHTBY, «MexayHapoaHad CHCTEMa enuaun, CH», «llepuonuueckas
cncreMa xumudeckux snementos JI. V. Menneneesay, MOPTPETHI BRLAATOLIAXCS yueHbIX-(DU3HKOB U
acTPOHOMOB);

* uH(POPMAITHOHHO-KOMMYHHUKATHBHEIE CPEIICTBA;

* 5KpPaHHO-3BYKOBBIE MOCOOHSL;

« KOMILIEKT 3/IeKTpocHabKeHus kabuHeTa HU3nKH;

* TEXHUUECKHUE CPEICTBA OOYUCHHS;

+ leMOHCTpalHoHHOoe 06opynosanue (00mIEro HasHAYCHASA 1 TeMaTHYeCcKue Habophl);

« nabopaToproe oGopyoBaHKe (0611ero Ha3HAYCHUs X TEMATHHECKUE Habopbl);

« CTaTHUECKUe, JUHAMHYECKHE, JIEMOHCTPALMOHHBIE W Pa3IaTOYHBIC MOLIEITH;

* BCIIOMOraTeIbHOE 000py10BaHHE]

+ KOMIUIGKT TEXHHYECKOH JOKYMEHTAlMM, B TOM YHCIIE [acropTa Ha Cpe/CcTBa o0ydeHus,
HHCTPYKLHH 110 HX MCIOJB30BAHHUIO U TEXHAKE 0e30nacHOCTH,

« 6ubnuoTeuHbId GOHI.

B 6ubmuMoTeuHbi QOHA BXOIAT y4eOHMKH, y4eOHO-METOMMHECKHE KOMILICKTLI (YMK),
obecrieunBaiole ocBoeHne yueOHoi mucnummesl [171.03 @u3nka, PEKOMEHIOBAHHLIC HIH
JOIYIIEHHbE /Uil HMCIONB30BaHMA B MNPO(ECCHOHANBHBIX 06pa3oBaTeNbHBIX OpraHu3alusiX,

peanusyromux 06pa3oBaTeNnbHyIO POrpaMMy CpPEIHEro obiiero obpa3zoBaHus B Iipejeax
oceoenus ITTICC3 na 6aze OCHOBHOTO 00IIEro 00pasoBaHus.

BubIHOTeuHEH (QOH/] MOXKeET OBITH JOIMONHEH (PU3AICCKUMH SHIMKIONCAUAMHY, aATIaCaMu,
CIOBAapSMH M XpecToMaThell mo (usuke, CIPaBOYHMKAMHA IO uskKe ¥ TeXHHKE, HAy4HOH H
Hay4HO-TIOMYJ/IPHOM JTUTEPaTyPOH ECTECTBEHHO-HAYIHOTO COACPHKAHUA.

B mpolecce OCBOGHHS MPOrpaMMbl y4eOHOH MMCIMIIIMHBL [1J1.03 Dusuxa CTYAEHTbI
JOMKHbl MMETh BO3MOMKHOCTH JOCTYNA K O3NEKTPOHHBIM y4eOHBIM MaTephanam 1o duzuxe,

HMEIOMMMCS B CBOGOIHOM JOCTyne B ceTH VIHTepHET (SMEKTPOHHBIM KHHUIram, MpakTHKyMaM,
tectam, marepuanam EI'D u ap.).
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Tucsmo MumncTepcTBa ob6pasoaHus M Hayku P@ oT 24.11.2011 Ne MJ1-1552/03 «O6

OCHAalleHWM  OOIIe00pa3oBaTeNbHBIX  YYPEKICHHH yaebupiM 1 y4eOHO-1abopaTopHbIM
000pyIOBaHHEM”.

PEKOMEH/IYEMAS JINTEPATYPA
JIns CTYAeHTOB
1. Kacarkuna V.J1. ®usmka s KoJUIeukel: yaebHoe nocobue npeIHa3sHaYeHo Ui yHalmxca
cpeaHux MpodeCCHOHAIBHBIX yueOHBIX 3aBEJEHMH, MOCTYNHMBIIMX Ha faze OCHOBHOTO OOLIETO
0Opa3oBaHus: U3ATEITBCTBO GOEHMKC, 2017 (neyaTHOE W3JaHHE);

2. IImutpuesa B. ©. @usuxa wd npodeccuit U CIEeMHATBHOCTEH TEXHHYECKOTO MpOQHIL:
y4eGHHUK 1)1 00pa3oBaTEIbHbIX yupekaeHuH cpesl. mpod. obpasoBanus. — M., 2017 (20P).
3. Jimutpuesa B. ®. ®usuka ans npodeccni U ClEeNHaTEHOCTEN TEXHMYECKOTO NpOoduIs.

CGopauk 3ama4: yued. nocobue s 06pa3oBaTelbHBIX YUPEeKACHUH CPEL. npod. obpaszosanus. —
M., 2017 (0P).

4. Jimutpuesa B. @., Bacumber J. U. ®usuka s npodeccHin U crielHaibHOCTeH
TexHUYecKoro npoduas. KoHTpolbHbIE MATCpHAIBL: yue6. mocoGust s yIpeKAeHHH Cpell. npod.
o6pazopanus /B. ®. Imurpresa, JI. K. BacuiseB. — M., 2017 (D0P).

5. Jmutpuesa B. @. ®usuka i npodeccuit U CHenuanbHOCTeH TEXHHYECKOIO ripoduns:
SIEKTpOHHOE  yueOHoe  M3fanuWe  (MHTEPAKTHBHOC  SJCKTPOHHOC PUIOKEHHE)  AA
06pasoBaTeNBHBIX YUpEkACHHH cpest. mpod. o6pasosanus. — M., 2014.

6. Tpodumosa T.1., Pupcos A.B. ®usnka 1 npodeccril U CIeNUMATBHOCTEH TEXHHIECKOTr0
¥ ecTecTBeHHO-HayuHoro mpoduiei: COOpHHK 3aj1ad: yue6. [locobue s CTYyACHTOB
npoheCCHOHATBHBIX 00pa30BaTeIbHbIX OPraHU3allki, OCBAHBAIOLIHX npod)eCCHU H CNELHATbHOCTH
CIIO. - M., 2017 (D0P);

7 Tpodumosa T.W., ®upcos A.B. Pusuka st mpodeccuil U CreMaIbHOCTEH TEXHUIECKOTO
U eCTeCTBeHHO-HayuHOro mpobuieh: Pemenus 3anad: yae6. Ilocobue mns CTYACHTOB

npoecCHOHANBHBIX 00pa3oBaTeTbHbIX OpraHu3allMH, OCBANBAFOIIUX npoGeCCHM ¥ CreLHalbHOCTH
CIIO. - M., 2016

Jlis mpenojaBareie
L ®enepanbubiii 3ak0oH 0T 29.12. 2012 Ne 273-®3 (B pen. demepanbHBIX 3aKOHOB OT
07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-
®3, o1 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne
84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 No 148-®3, ¢ u3M., BHeceHHbIMH DesiepanbHbIM
saxonoM oT 04.06.2014 Ne 145-®3 B pex. 0103.07.2016, ¢ m3m. ot 19.12.2016.
2 IIpuka3 MunuctepcTsa o6pasoBanus u Hayku PO ot 31 gexabps 2015 1. N 1578 "O
BHECEHWH M3MEHEHUH B (e lepatbHbIi rocy 1apCTBEHHbIH 06pa3oBaTebHbIN CTaHAAPT CPEAHETO
o6miero 06pa3oBaHus, YTBEPKICHHBI! NpukazoM MUHHCTEPCTBA obpa3oBaHus U HAyKH
Poccuiickoit ®enepanuu ot 17 mas 2012 1. N413"
& Ipuxa3 MunoGprayku Poccun ot 29.12.2014 Ne 1645 «O BHecenuu u3MeHeHu# B [Ipukas
MunucTepcTBa oOpasoBaHuss ¥ Hayku Poccumiickoi denepanyuu OT 17.05.2012 Ne 413 “06
YTBEDHKICHUM (he/lepalibHOro  TOCYNApCTBEHHOTO  00pa3oBaTeNbHOroO  CTaHiapTa  CPEAHEro
(nonHOro) 061Eero 06pasoBaHus’ .
4. IMucmo JlerapTaMeHTa rocyIapCTBEHHOM MOMMTUKH B chepe NOATOTOBKA paboumx KaapoB
u IO MunoGprayku Poccum or 17.03.2015 Ne 06-259 «Pexomennanuu Mo OpraHu3altiu
MOJTy4eHus CpejHero obmmero o6pa3oBaHUs B HpefieNiax OCBOCHHMS 00pa3OBATENBHBIX NMPOTpaMM
CpeaHero npodecCHOHANBHOr0 00pa3oBaHus Ha Oase OCHOBHOTO ob6iero o6pa3oBaHus C y4eTOM
TpeGopanuii (eepalbHbIX TOCYIaPCTBEHHBIX 00pa3oBaTe/bHBIX CTAHAAPTOB M NoJy4aeMOoH
npoh)eCCHH WK CHENHATEHOCTH CPEIHEr0 NPO(ECCHOHANBLHOTO oGpa3oBaHus».

20



3 denepanbHbIi 3aKOH OT 10.01.2002 Ne 7-®3 «O6 oxpaHe OKpyKalolleH Cpeiibl (B pea. OT
25.06.2012, ¢ u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.
HnuTepHeT- pecypebl
1. www. fcior. edu. ru (QenepanbHbIA HEHTP MH(}OPMALOHHO-00pa30BaTEeNbHBIX pecypcoB).
2 wwww. dic. academic. ru (AKaJeMHK. CioBapH ¥ SHIMKIIONEIUH ).
3 www. booksgid. com (Books Gid. DIeKTpOHHAsA HGubaHOTEKA).
- www. globalteka. ru (I'obanreka. o6anpHas 6EH6IHOTEKA HAYUHBIX PECYPCOB).
5. www. window. edu. ru (ExuHOE OKHO JOCTYIIa K 00pa3oBaTe/IbHbM pecypcam).
6 www. st-books. ru (JIyumas yaeGHas THTEPATYPa).
T www. school. edu. ru (PoccHHCKAH o6paszoBaTelbHbIH NOpTAL. JIoCTyIHOCTD, Ka4ecTBO,
3G (eKTHBHOCTB).

8. www. ru/book (DnexTpoHHas 6ubiroTedHas cucTeMa).

9. www. alleng. ru/edu/phys. htm (OGpasoBaTenbHbIC PECYPCE Unrepuera — Pusnka).

10.  www. school-collection. edu. ru (Enumas KOIICKIMA un(ppoBbIX 00pa3oBaTENBLHBIX
pecypcoB).

11.  https/fiz.1september. ru (y4eGHO-METOAMYECKAA ra3eTa «Du3nKan).
12.  www. n-t. ru/nl/fz (HoGenepckue naypeatsl o Qu3uke).

13.  www. nuclphys. sinp. msu. ru (lnepras dusnka B lHTEPHETE).

14.  www. college. ru/fizika (ITogrotoska k EI'9).

15.  www. kvant. mccme. ru (Hay4HO-TIOYJISADHBIA bH3MKO-MaTeMaTUYECKHA  JKypHaI
«KBaHT?).

16.  www. yos. ru/natural-sciences/html (ecTECTBEHHO-HAY4HBIH JKypHAT Ui MOJIOACHKA «IlyTb
B HAyKy»).

21



