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Pabouass nporpamma obweobpa3oBaTenbHON  y4ye6HOlM JHUCHUIIIUHBI
OV]I.08  ®usuxa paspabotaHa B COOTBETCTBUM ¢ DenepanbHbIM
FOCYAPCTBCHHBIM  00pa30BaTeNbHBIM  CTAaHIAPTOM cpeaHero  obuiero
00pa3oBaHus, yTBEPHK/IEHHOIO puKa3oM MunucTepeTBa 06pasoBanus u HAayYKH
P® ot 17 mas 2012 roma Ne 413 (C U3MEHeHUSIMHU ¥ IOTIONHEHUAMH OT 29 nexalps
2014 rona, 31 nexa6ps 2015 roja) U CPeIHEro NpoheccroHanbHOro o0pasoBanus
o cnennanpHocTH  26.02.03  Cynosoxenwe, YTBEPXXJIAECHHOTO0  MPUKa30M
Munucrepcrsa 0o6pa3oBanus u Hayku PO ot 07 mast 2014 roma Ne 441,

Opranusanus-coctaBurep: ApKTHUECKHH  MOpCKOif UHCTHTYT HMEHHU
B. W. Bopommna - ¢mwman ®IBOY BO « YMP® yumenn anmupana
C. O. Makapogay.

ABtop: Xabaposa Enena bopucosHa, npenonasarens

PACCMOTPEHA U PEKOMEH/IOBAHA K YTBEPXJIEHUIO
Ha 3aCe/laHni METOAMYECKOro coBeta ot 26.05.2017, npoTokoa Ne 5

Ilpencenarens metomuueckoro cosera %%a’ﬁﬂ—— JL.b. Yupkosa
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma  o6mieoOpa3oBaTebHONM  YU4eOHOH  JTUCHUIUIMHBI  «DU3HKa»
npenHa3HayeHa i u3ydeHus (U3NKd B TpodecCHOHambHOW 00pa3oBaTeIbHOU
OpraHU3aIMKi TEXHUYECKOTO PO, peaau3yomiei o0pa3oBaTeNbHyI0 MPOTrPaMMy
cpelnHero oOmiero o0pa3oBaHUs B MpeJesiaX OCBOCHHUS MNPOrpaMMbl IMOATOTOBKU
CIEUAIIMCTOB cpenHero 3BeHa (panee - [ITICC3).

[Iporpamma  pa3zpaboraHa Ha  ocHOBe TpeOoBaHuii  DenepanbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro o01iero oOpa3oBaHMS,
NPEABABISIEMBIX K CTPYKTYpE, COJEPXKAHUIO MU pe3yibTaTaM OCBOCHHS Y4eOHOMU
muctutuinHbel - «dusuka», ¢ ydyerom [lpumepHOl OCHOBHOW 0Opa30BaTEILHOM
MporpaMMbl CpeAHero odI1ero oopa3oBaHusi, 0JJOOpPEHHON pelieHueM (peaepanbHOro
y4e0HO-METOIMYECKOT0 OOBEIMHEHUS 1O 001eMy 00pa3oBaHUIO (MPOTOKON OT 28
utoHs 2016 roga Ne 2/16-3).

Coneprxanue nporpaMMbl «PU3HKay HAMPABICHO HA TOCTHXKEHHUE CIEAYIOIIHNX
L(ETICH:

— OCBOCHME 3HAaHUW O (QyHJAAMEHTAIbHBIX (UIUUECKUX 3aKOHAX U
NPUHINNAX, JISKAINIUX B OCHOBE COBPEMEHHOW (DU3UYECKOW KAPTUHBI MHDA;
HamOoJiee BaKHBIX OTKPBITHSAX B 007acTH (DU3UKHU, OKA3aBIIUX OIPEACIISIONIee
BIIMSIHUE Ha pa3BUTHE TEXHUKU M TEXHOJIOTMU; METOJaX HAy4YHOro TMO3HAHUS
PUPO/IBI;

— OBJAJCHHE yMEHUSMU TPOBOAUTH HAOMIOACHUS, IUIAaHUPOBATh U
BBITIOJTHATh AKCIEPUMEHTHI, BBIJIBUTATh TUIOTE3bl U CTPOUTH MOJICIH, MPUMEHSTH
MOJIyYeHHbIE 3HaHUS MO (U3uKe s OOBSICHEHHS pPa3HOOOpa3HbIX (HU3UUECKUX
SBJICHUA W CBOWCTB BEIECTB; MPAKTUYECKH HCIIOIh30BaTh (HU3UUYECKHUE 3HAHUS,
OLICHMBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(OpMaIuy;

— pa3BUTHE MO3HABATEIbHBIX MUHTEPECOB, UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW B Tpollecce MPUOOPETEHUS 3HAHWMM W yYMEHUW 1o (u3uke ¢
UCIIOJIb30BAHUEM  PA3JIMYHBIX  HMCTOYHUKOB MHGOpPMAIlMM W COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHH;

— BOCIIMTAHHC Y6C)KI[6HHOCTI/I B BO3MOXHOCTH IMO3HAHUA 3aKOHOB IIPUPOIbI,
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WCIIOJIb30BAHUSL  JOCTIDKCHMM (U3UKKM HA OJIar0o  pa3BUTHS  YEITOBEYECKOM
[IUBUIM3AIMN; HEOOXOIMMOCTH COTPYJHHMYECTBA B TMPOIECCE COBMECTHOTO
BBITIOJTHCHUS 33J7]a4, YBXKWUTEIHLHOTO OTHOIIEHUS K MHEHHUIO OIMOHEHTa TIPH
oOCyXIeHHUH TIPoOJeM ECTECTBEHHO-HAYYHOTO COJEP)KaHMs; TOTOBHOCTH K
MOPaTbHO-ITHUECKON OIICHKE WCIOIb30BaHUS HAYYHBIX JOCTH)KCHHU, YyBCTBA
OTBETCTBEHHOCTH 3a 3aIUTYy OKPYKAIOIICH CPEIbI;

— WCIOJB30BAaHUE TMPHOOPETEHHBIX 3HAHWA W YMEHHHA I PEIICHUS
MPaKTUYECKUX  3a/7a4  TOBCEIHEBHOW JKM3HH, oOOecrneueHuss Oe30MacHOCTH
COOCTBEHHOM KHU3HH, PAIMOHAIBHOTO MMPUPOIOTIONB30BAHMS M OXPAHBI OKPYIKAOIICH
Cpellbl 1 BO3MOKHOCThH NMPUMEHEHHUS 3HAHWUU MPU PEIICHUU 3a/lay, BOSHUKAIOIIUX B
nocJyeayronieil npodeccuoHaIbHOM NeITeTbHOCTH.

B pabouyo mporpamMmy BKJIIOYEHO COJEp)KaHWE, HANpaBIEHHOE Ha
dbopmupoBaHre y 00yJaroOUUXCsi KOMIETEHIIUN, HEOOXOIUMBIX /JI1 Kau€CTBEHHOTO
ocBoenusa [IIICC3 CIIO na 6a3e ocHOBHOro oOIiero oOpa3oBaHUs C MOJyYECHUEM
CpeaHero oo1iero oopa3oBaHuUsl.

Jlannast mporpamma pa3paboTaHa Ha OCHOBE MPUMEPHOM MPOTPaAMMBI,
pexoMeHoBaHHOW DenepanbHBIM TOCYIapCTBEHHBIM aBTOHOMHBIM YUPEKICHHEM
«DenepanbHBIE UHCTUTYT pa3BUTHS oOpazoBaHus» (manee — DPIAY «DUPOy)
(mpotokon ot 21 wrons 2015 roga Ne 3) ¢ yrouHenusiMu, onoOpeHHBIME HaydHo-
MeToauyeckuM coBeToM  lLleHTpa mpodeccuoHalbHOTO 00pa30BaHUSI U CHUCTEM
kBanudukanmii PI'AY «OUPOy» (npotokon ot 25 mas 2017 roga Ne 3), u ¢ yyeTom
colep)kaHusi  yuyeOHOrOo  MaTrepuana, IOCJIEIOBATEIbHOCTH  €r0  W3YYCHHS,
pacnpeneneHuss y4eOHBIX YacoB, TEeMAaTWKU pedepatoB (cooOIeHnid), BUIOB
CaMOCTOATENFHBIX PabOT B CBSI3W CO CHEUNU(PUKON TpOrpaMM TMOATOTOBKU
CIIEIUAIMCTOB CPEIHETO 3BEHA OCBAMBAEMBIX CITCIIHATLHOCTEH.

PaGouass mporpamMma  MOXET  HMCHOJB30BAaThCS  MPOQPECCHOHATBHBIMU
00pa30BaTEeNbHBIMUA OPTaHU3AUAMH, PEATU3YIONUMHU 00pa30BaTEIBHYIO IPOTPaAMMY
cpennero obmiero oOpaszoBanmst B mpenenax ocBoenust [IIICC3 TexHMueckoro

npodus.



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCITUTIJIAHBI

B ocHoBe yueOHOM mguciuiuiiHbl «@DU3MKa» JIEKUT YCTaHOBKAa Ha
dbopmupoBaHre y OOYyYarONUXCS CHUCTEMBI 0a30BBIX TOHATHH (UBUKA U
NPEJICTAaBICHUNA O COBPEMEHHOW (PU3MYECKOM KapTHMHE MHpa, a TaKKe BBIPAOOTKA
yMEHUN NPUMEHATh (GU3HUECKUE 3HAHUSA KaK B MPO(EeCcCCHOHAIBHON N1eATeNbHOCTH,
TaK | JIJIS PEIICHUS )KU3HCHHBIX 3a71a4.

MHorue nojoKeHus, pa3BUBaeMble (U3UKOM, pacCMaTPUBAIOTCS KaK OCHOBA
CO37aHMS U WCITOJIb30BAaHUSA WH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHMA
(manee - UKT) - ogHoro u3 HamOojiee 3HAYMMBIX TEXHOJIOIMUECKHX AOCTHIKECHUM
COBPEMEHHOM ITUBUIIA3AIIH.

®dusnka JaeT KI0Y K MOHUMAHUI0O MHOTOUYMCICHHBIX SBICHHA M TPOIECCOB
OKPYXaIOIIEero Mupa (B €CTECTBEHHO-HAYYHBIX 00JIACTSAX, COI[MOJIOTUH, SKOHOMHUKE,
A3bIKE, JIUTEpaType u np.). B pusuke GpopMupyroTcss MHOTHE BUJIBI JI€STEIBHOCTH,
KOTOpBIE UMEIOT METalpeAMETHBIA XapakTep. K HUM B mepByI0 odepear OTHOCSTCS:
MOJIETUPOBaHUE 0OBEKTOB U MPOIECCOB, MPUMEHEHHUE OCHOBHBIX METOJIOB MTO3HAHUS,
CHUCTEeMHO-UH(OPMAIIMOHHBIN aHanu3, (GOpMyIHpOBaHUE THUIIOTE3, AaHAJIU3 U CHUHTE3,
CpaBHEHHE, OO0OOIIeHNe, CHUCTEeMaTU3allusl, BBISIBICHHE MPUYUHHO-CIEACTBECHHBIX
CBs3€H, TMOWCK aHAJOrOB, YIpaBlieHHE OOBEKTaMU U Tpoleccamu. VimeHHO »5Ta
JTUCIHIUIMHA TIO3BOJSIET TO3HAKOMUTH OOYYAIOIIUXCS C HAyYHBIMH METOIaMH
MO3HAHUS, HAYYUTh UX OTINYATh TUIIOTE3Y OT TEOPHH, TEOPHUIO OT IKCIIEPUMEHTA.

®du3uka  WMEeT OuYeHb  OONBIIOE W  BCEBO3pACTAIONIEE  YHCIIO
MEXIUCITUTUTMHAPHBIX CBS3CH, MPUYEM Ha YPOBHE KakK IMOHATHUWHOTO aImapara, Tak u
uHcTpyMeHTapusa.  (CkazaHHOE  TO3BOJSIET  paccMarpuBaTh  (HU3UMKY — Kak
METAIUCIUIUINHY, KOTOpas TMPEeAOCTaBIIACT MEKIUCIUIUIMHAPHBIN — S3BIK IS
OTMHMCAHMS HAYYHON KapTHUHBI MUPA.

du3znka SBISETCA CUCTEMOOOPa3yIOIUM (DAKTOPOM IJISI €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB, TOCKOIBKY (PHM3UUECKHE 3aKOHBI JIeXKAT B OCHOBE COACPKAHHUS
XUMUHU, Ouonoruu, reorpaduu, acTPOHOMHUHM U  CICIHAIBHBIX  JUCITUTUIHH
(TexHHUYeCKass MEXaHMKa, JJIEKTPOTEXHHKA, OJJIEKTPOHUKA U JAp.). YueOHas

JUCITMITIIIMHA «Duzuka» CcOo34acT YHUBCPCAJIbHYIO 633}/ JJIA HU3Yy4YCHUSA



o01IenpoecCHOHANbHBIX U CHEIMATBHBIX NUCHUUIUIMH, 3aKIabiBas QyHIAMEHT AJs
MOCJIETYIOIIEr0 00y4eHUs CTYIEHTOB.

Obnagast JOTUYECKOW CTPOMHOCTHIO M OMHMPAsCh HA HKCIEPUMEHTAJIbHBIC
dakTel, yuebHass mucruruinHa «Pusnka» QGopMupyeT y oOydaromuxcsl MOATUHHO
Hay4YHOe MHpOBO33peHne. dusrka sBIsIETCS OCHOBOM YUEHHSI O MaTepUATIbHOM MUPE
U pemIaeT npooIeMbl 3TOT0 MUpA.

N3yuenne ¢uzuku B mpodeccrHoHambHBIX 00pa30BaTEIbHBIX OpraHU3ALMIX,
peanu3yommux o0pa3oBaTEIbHYI0 IPOrpaMMy CpPEIHEro oO0mero oOpa3oBaHUs B
npenenax ocsoenus [HIICC3 CIIO Ha 6a3e 0OCHOBHOrO 001Iero 00pa3oBaHusl, UMEET
CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT TEXHHUYECKOIo Mpoduis npodhecCuOHaIbHOTO
oOpa3oBaHus. JTO BBIPAXKAETCA B COJAEPNKAHUU OOYUYEHHS, KOJIMYECTBE YaCOB,
BBIIETIIEMBIX HAa HW3YYEHHE OTICJIBHBIX TEM IPOrpaMMbl, INIyOMHE UX OCBOEHHS
oOyyaroluMucsi, 00beMe U  XapakTepe MPaKTUYECKUX  3aHiATHH, BUAaX
BHEAYJIUTOPHON CaMOCTOSITEIbHON paboThl 00YUYaIOIINXCS.

I[Ipu  ocBoenun  cnenumansHocTet  CIIO  TexHudeckoro  mpodus
npodecCUOHAIBHOTO 00pa3oBaHusi ¢Gu3MKa u3ydaercs Oojee yriyOJIeHHO, Kak
npoduiabHas ydeOHas AMCUUIUIMHA, YYUTHIBAIOIIAs CHEIU(PUKY OCBaWBaEMbIX
npodeccuil uim CrenuaaTbHOCTEH.

B conepxanum yueOHOW MUCHUIUIMHBI TIPU TOATOTOBKE OOYydYaroOImIUXCs O
CHEIUATBHOCTAM  TEXHUYECKOTO TMpoduias MpoPEeCcCHOHAIBHOTO 00pa30BaHUS
npoUIBLHONW COCTaBISIONICH SBISETCS pasznen «DJIEeKTpOoIWHAMHUKa», TaK Kak
OOJBIIMHCTBO CHENHUATBLHOCTEH, OTHOCSIIMXCS K O3TOMY MpOo(HIto, CBS3aHBI C
AIEKTPOTEXHUKOU U AIEKTPOHUKOM.

Teopetnueckue cBeneHUS TO (PHU3UKE OMONHSIOTCS JEMOHCTpAIUSIMU U
71a60paTOPHBIMU pabOTaMH.

Nzyuyenne  oOmeoOpa3zoBaTenbHOM — y4eOHON  aucuuruinHbl  «Dusukan
3aBepIIaeTcs MOJABEIECHUEM HTOTOB B (popMe SK3aMeHa B paMKax MPOMEKYTOYHOU
arrectauuu oOydaromuxcsi B mporecce ocBoeHus I[INICC3 CIIO ¢ nonyueHunem

CpeaHero oo1iero oopa3oBaHuUsl.



MECTO YYEBHOM JUCIIUIIJIMHBI B YYEFHOM ILJIAHE

VYyebnas mucuuruinHa «®duzukay sBIsSETCs Y4eOHBIM IPEIMETOM IO BBIOOPY
u3 00s3aTenbHON npeaMetHoil obnactu «EctectBeHHblie Hayku» PI'OC cpemnero
oO1miero oOpa3oBaHwsL.

B npodeccuonanbHOl  0o0pa3oBaTeNbHOM  OpraHM3alluM, pealu3yrolien
00pa30BaTeNbHYI0 MPOTpaMMy CPEIHEro O0IIET0 00pa30BaHUs B MPEEIax OCBOCHUS
[IIICC3 CIIO Ha 6a3e OCHOBHOTO OOIIEero oOpa3oBaHMs, ydyeOHas IUCIUILIMHA
«Puzukay u3yyaeTcss B oOmieoOpazoBarenbHOM IuKie ydebnoro muana [IIICC3
CIIO nHa 6a3ze OCHOBHOro 0OIlEro 0Opa3oBaHUsI C MOJYYCHUEM CPEAHETO OOIIEro
oOpa3oBaHUs.

B yueOnpix mmanax IIIICC3 mecto yueOHOW aucUMIUIMHBI «DU3MKa» - B
coctaBe 0011e00pa30BaTeNbHBIX YUEOHBIX JUCIUILIMH MO BBIOOPY, (popMUpyeMbIX U3
o0s3aTenbHBIX npeameTHbIX obnacteit GI'OC cpeanero obmiero o6pa3zoBaHus, s

cnenuanbHocTer CITO TexHudeckoro npoduiist npodeccuoHaaIbHOTO 00pa3oBaHuUs.

PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUILJINHBI

OcBoeHue cojaepkaHusi Y4eOHOM AUCHUIUIUHBI «Du3nkKa» o00ecrneynBacT
JOCTHKEHHE 00YJaroIIMMHUCS CIEAYIOIINX PE3yIbTaTOB:

JUYHOCTHBIX

- YyBCTBO I'OPJOCTH U YBa)XEHUS K UCTOPHUH U JOCTHKEHHSIM OTE€YECTBEHHOMN
bu3nueckoil Hayku; (U3MYECKM TPaMOTHOE TMOBEJeHHE B MNpodeccCuOHaTIbHOM
NEeSATEIbHOCTH U OBITY IPU OOpallleHUH ¢ TPUOOpamMu U yCTPOICTBaMU;

- TOTOBHOCTH K MPOJOJKEHHIO 00pa30BaHUs U MOBBIIIEHUS KBaTU(UKALUU B
n30paHHON TpodecCHOHaNbHON NEeATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE pOJIU
(bu3NYECKUX KOMIIETEHIIUH B 3TOM;

- YMEHHE HCIOJb30BaTh JOCTHKCHHMSI COBPEMEHHOM (PM3MUECKON HayKu U
(GU3MYECKUX TEXHOJOTUW JJis TOBBIIIEHUS COOCTBEHHOTO WHTEIUIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHON NPO(ECCHOHATBHON AeSITEIbHOCTH;

- YMEHHE CaMOCTOSITEJIbHO JOObIBaTh HOBBbIE NI ceOs (pu3nueckue 3HaHUf,

HUCIIOJIB3YA 4JIsd 3TOr0 JOCTYIIHBIC HCTOYHHUKHN I/IH(bOpMaHI/II/I;



- YMEHHUE BBICTPAMBATh KOHCTPYKTUBHBIE B3aMMOOTHOILUEHUS B KOMAaHJIE IO
pelieHunio o01uX 3a1ay;

- YMEHHE YIPaBIAATb CBOEU II03HABATEIIBHOW JEATEIBHOCTBIO, IPOBOJWTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJUIEKTYaJIbHOTO Pa3BUTHSI;

METanpeIMETHBIX:

- HCHOJIb30BAHHWE PA3JIUYHBIX BUJOB IO3HABATEIBHOM JEATEIBHOCTH IS
pemieHust  (pu3MYeCKUX 3ajay, NPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUS
(HaOnroieHUs, OMUCAHUS, W3MEPEHUs, SKCIEPUMEHTA) A HM3YyYEHUsS Pa3IUYHbBIX
CTOPOH OKPYKaIOUIEH JEUCTBUTEIBHOCTH;

- WCIIOJIb30BAHUE OCHOBHBIX WHTEIUIEKTYalIbHBIX OINEpalUil: IMOCTaHOBKH
3aauu, (OPMYJIHMPOBAHMS TUIIOTE3, aHAIM3a W CUHTE3a, CPaBHEHHs, 000OUIeHUS,
CUCTEMATU3ALMH, BBISIBJICHUS IPUYUHHO-CIICICTBEHHBIX CBA3EH, IMOMCKA aHAJOIOB,
(GopMynupoBaHUS BBIBOJOB JUISI H3YYEHHs] pPa3iIMYHBIX CTOPOH (PU3NYECKUX
OOBEKTOB, SABJICHHM M MPOLUECCOB, C KOTOPBIMM BO3HHMKAET HEOOXOJAMMOCTh
CTaJIKUBaThCs B MpodeccuoHalIbHOM cdepe;

- YMEHHE I€HEpPUPOBATh UJEU U ONPENEIATh CPEICTBA, HEOOXOAUMBIE ISl UX
peanu3anuu;

- YMEHHUE UCHOJb30BaTh Pa3IMYHbIE UCTOYHUKU JUISI TTOIYYeHUs (pU3ndecKon
uH(pOpMaIK, OLIEHUBATh €€ IOCTOBEPHOCTS;

- YMEHHE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMAIIUIO B Pa3IMYHBIX BUIAX;

- yMEHHE MyOJUYHO MPEACTABISTH PE3YJIbTAThl COOCTBEHHOTO UCCIEIOBaHUS,
BECTU JMCKYCCUHM, JOCTYITHO M TapMOHUYHO coueTas cojepKaHue u (PopMbl
npejcTaBisieMol HHGOopMaIuy;

PEIMETHBIX:

TpeOOBaHUS K MPEIMETHBIM pe3yJibTaTaM OCBOCHHUS YIIIyOJIEHHOTO Kypca
(bU3UKY JOJKHBI BKITIOYATh TPeOOBaHUS K pe3yIbTaTaM OCBOCHHS 0a30BOT0 Kypca:

- c(OpPMHUPOBAHHOCTH TMPEACTABICHUHA O poJu U MecTe (U3MKu B
COBpPEMEHHOW Hay4yHOW KapTHHE MHUpa; TOHHMaHUE (PUIUUYECKON CYITHOCTU
HaOMonaemMbix BO BeenleHHOH sBieHMi, posid PU3KUKU B (POPMUPOBAHUH KPYTro30pa U

q)YHKHI/IOHaJILHOﬁ rpaMOTHOCTH YCJIOBCKA AJI pCIICHUS IIPAKTHYCCKUX 3a1a4;



- BJAJCHUE OCHOBOITOJIArat0IUMHU duznyecKkumMu MOHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPUSIMH; YBEPEHHOE UCIIOJIb30BaHUE (PU3NUECKON
TEPMUHOJIOTHH U CUMBOJIUKH;

- BJAJCHUE OCHOBHBIMH METOJAMHU HAyYHOI'O MO3HAHMS, UCIOJIb3YEMbIMU B
¢u3uke: HaOIIOAEHUEM, OIIUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

- ymMeHuss  oOpabaTbiBaThb  pe3yJbTaThl  M3MEpPEHUH,  OOHApYKUBATh
3aBUCUMOCTb MEXIy (PU3MUYECKUMH BEJIMYMHAMH, OOBACHATH IOJIyYECHHBIE
pE3yNbTATHI U AENIaTh BHIBOADL;

- c(OpMHUPOBAHHOCTh YMEHUS pellIaTh (PU3NUYECKUE 3a/1a4U;

- C(OPMUPOBAHHOCTb yMEHMSI MPHUMEHATH MOJYyYEHHBIE 3HAHUSA  JJIs
OOBSACHEHHUS  YCIOBHM  MpOTeKaHWs  (DU3MYECKUX  SBJICHUHM B  NIPUPOJE,
npodeccuoHanbHOM cdepe W Uil OPUHATHS NPAKTUYECKUX  PELIEHUH B
IIOBCEHEBHOM KU3HU;

- c(hopMHUPOBAHHOCTH COOCTBEHHOU MO3UIMU MO OTHOUIIECHUIO K (PU3MUECKOI
uH(pOpMaIny, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

Y JOTIOJTHUTEIBHO OTPaXKaTh:

- c(hopMHUpPOBAHHOCTH  CHUCTEMbl  3HaHUK 00  OOmUX  (UIUYECKUX
3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUSAX, NPEACTABICHUNW O JNEUCTBUM BO BceneHHou
(U3MYECKUX 3aKOHOB, OTKPBITHIX B 36MHBIX YCIOBUSX;

- c(OpMUPOBAHHOCTh YMEHUS UCCIIEN0BATh U aHAJIU3UPOBATh Pa3HOOOPA3HbIE
busnyeckue SBICHUS U CBOMCTBA OOBEKTOB, OOBACHITH MPUHLUIIBI PaObOTHI U
XapaKTEPUCTUKU TPUOOPOB U YCTPOUCTB, OOBSCHITH CBSI3b OCHOBHBIX KOCMHYECKHUX
O00BEKTOB € re0(pU3NUECKUMHU SBJICHUSIMU;

- BJIQJCHUME yMEHUSMU BBIIBUTaTh TUIOTE3bl HA OCHOBE  3HAHMUS
OCHOBOIOJIAralommx (pU3N4IecKuX 3aKOHOMEPHOCTEM M 3aKOHOB, NPOBEPSITh HX
AKCIIEPUMEHTAIBHBIMU CPEICTBAMU, POPMYIIHPYS 1I€JIb UCCIIETOBAHMS;

- BJAQJCHUE METOAaMH CaMOCTOSITEBHOTO IIJIAHUPOBAHMS U TPOBEICHUS
(Gu3NYeCKUX HIKCIEPUMEHTOB, OMHMCAHWSA M aHAIM3a MOJYyYEHHOW H3MEPUTEITHHOU
uH(pOpMalLK, OIIPEEIEHHS] TOCTOBEPHOCTH MOJIYYEHHOIO PE3YJIbTaTa;

- ¢(OpMHUPOBAHHOCTHh YMEHHUM MPOTHO3UPOBAThH, AHAJIM3UPOBATH U OLIEHUBATh
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MOCJIEZICTBUSI OBITOBOM M MPOU3BOACTBEHHOM JCATEIHHOCTH UYEJIOBEKA, CBSI3aHHOM C
bU3MYEeCKUMU TIPOLIECCaMH, C TTO3ULIUNA SKOJIOTHYECKOM 0€30MacHOCTH.

KoMIJIEKT OLEHOYHBIX CpEACTB MO  00IIe00pa3oBaTeNbHON  y4eOHOH
TUCHUIUIMHE A1 00ydaroluXcsl MHBAIMIOB M OOYYAIOMIMXCS C OTpaHMYEHHBIMU
BO3MOYKHOCTSIMU 3JI0POBbs pa3padaThIBaE€TCs Ha OCHOBE MHAMBUIYAIBHBIX MPOTPaMM
peaduInTaIUH.

COJIEPKAHWE YYEBHOW TUCIUIIJIVHBI

BBenenne

®uszuka - pyHIaMeHTanbHas HayKa O MPUPO/IE.

EcrecTBEHHO-HayyHBId METOJ IIO3HAHHUS, €r0 BO3MOXHOCTH W TPAHULBI
IIPUMEHUMOCTH. OKCHEPUMEHT W TEOpUS B MPOLECCE IIO3HAHUSA IPUPOJBI.
MonenupoBanue QpU3NYECKUX SBIECHUHN U MpoiieccoB. Posb akcniepuMeHTa U Teopuun
B IIpolecce Io3HaHus pupoasl. Pusnueckas BennuuHa. [lorpemHoctu n3smMepeHun
dbuznyeckux BeauduH. OU3NUecKUe 3aKOHbI. ['paHUIlbl TPUMEHUMOCTH (HU3NYECKUX
3ak0HOB. [loHsTHE O (pU3MUEcKOl KapTHHE MUpa. 3HAUYCHHUE (PU3UKHU MPU OCBOCHHUHU
npodeccuit CI1O u cneunansHocteit CIIO.

1. Moaexyasipaas ¢pusuka. TepmoauHamMuka.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. Pasmepsl u
Macca MOJIEKYJ U aToMoB. bpoyHoBckoe aBuxkeHue. uddysus. Cunbl U sHEprus
MEXMOJICKYJIIPHOTO B3auMoiecTBusl. CTpoeHUe ra3000pa3HbIX, JKUJKUX U TBEPbIX
Tesl. CKOpOCTH ABMXKEHHUS MOJIEKYJ M UX u3MepeHue. MpaeanbHbiil ras3. [aBieHue
raza. OCHOBHOE YpaBHEHHE  MOJIEKYJSIPHO-KMHETHUYECKOM  TEOpUU  Ta30B.
Temmnepatypa u ee nusmepenue. ['a30Bbie 3aKOHBI. AOCONIOTHBIN HYJIb TEMIIEPATYPHI.
TepMoanHaMuueckas 1IKana TEMIIEPATypPbl. Y paBHEHHUE COCTOSIHUS MIEAJIBbHOIO rasa.
MougsipHas ra3oBasi IOCTOSIHHASL.

OcHoBbl TepMOAuHAMHUKU. OCHOBHBIE MOHSTUSL U ONpeAesieHus. BHyTpeHHsIs
9HEPrus CUCTeMbl. BHYTpeHHssl sHEprus ujeajibHOro raza. Pabora u Temora Kak
dbopmbl Tepenayn SHEPrur. TerIoeMKOCTh. YAelbHAs TEIJIOEMKOCTh. YpaBHEHHE
tersioBoro OanaHca. IlepBoe Hauanmo TepMoauHaMuKU. AauabaTHBIA MpoIEcc.

[Tpunnun peiictBus TerioBor Mamuuel. KII/[ TenoBoro asuraresns. Bropoe Havano
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TEPMOJIUHAMUKHU. TepMOIMHAMUYECKAs IIKaJIa TEMIIEPATyp. XOJIOIUIbHbIE MAIINHBI.
Tennossle aBurarenn. OxpaHa NpupobI.

CpoiictBa mapoB. Hcnapenue u koHaeHcauus. HacelnieHHBIA map U €ro
cBOMCTBa. AOCOMIOTHasE W OTHOCHUTENbHAs BIIAXHOCTh BO3AyXa. Toyka pOCHL.
Kunenue. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT AaBiieHus. Ileperperslii map u ero
VCIIOJIb30BAaHUE B TEXHUKE.

CBoiicTBa KUAKOCTEM. XapaKTEPUCTHKA JKHUJIKOTO COCTOSHHS BELIECTBA.
[ToBEpXHOCTHBIN CIIOM KUJAKOCTU. ODHEPrus MOBEPXHOCTHOTO cClosA. SIBIeHHsS Ha
TPAHMIIE KUJKOCTHU C TBEPABIM TeoM. KanuiisipHbie sBICHUS.

CpoiicTBa TBEpABIX Tel. XapaKTEPUCTHKAa TBEPAOrO COCTOSIHUS BEIIECTBA.
Yrpyrue CBOWCTBA TBEPIBIX Tesl. 3akoH ['yka. MexaHnueckne CBOMCTBA TBEPIBIX
Ten. TemaoBoe paclIMpeHue TBEPAbIX Teld W KuAKocTe. IlnaBnenue w
KPUCTaJUIM3aL .

JemoHCcTpanumn

JIBu>xeHre OpOYHOBCKUX YaCTHII.

Huddyzus.

Moaenu TemIOBBIX IBUTATEICH.

[IcuxpomeTp u TUrpoOMeETp.

SIBieHUs TOBEPXHOCTHOTO HATSHKEHUSI 1 CMauUBaHUSI.

Kpucrannsl, amop¢Hbie Be1EeCTBA, )KUAKOKPUCTAIUIMYECKUE Tea.

HaGmiogenue  mpomecca  kpuctaimmsauuud.  M3ydyenue — nedopmanuu
pacTsKEHUS.

JlaGopaTopHbie padoThI

N3MepeHne BIa)XHOCTH BO3yXa.

N3mepenre MOBEpXHOCTHOIO HATSKEHUS KUIKOCTH.

2. DJIeKTPOAMHAMHUKA

DIIEKTPUUECKOE ToJIe. DJEKTPUYECKUE 3apslbl. 3aKOH COXpPaHECHUA 3apsija.
3akoH Kynona. Onekrpuueckoe nosie. HampsykeHHOCTh 3JEKTPUYECKOIO MOJIS.
[Tpunuun cynepno3unuu nosied. PaboTa cuin  3IEKTPOCTATUYECKOTO  MOJISL.

[Torenmuan. Pa3HocTh INOTCHIIMAJIOB. 9KBI/IHOTCHHI/IEUIBHI>IC IMOBEPXHOCTH. CBs3b
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MEXKJy HANOPSHKEHHOCTBIO M PAa3HOCTBIO IMOTEHIMAIOB JJIEKTPUYECKOIO  ITOJIS.
Jusnexktpuku B 3nekrpuueckoM nose. [lomsapuszanusa nuanekTpukoB. [IpoBogHuKN B
anektpuyeckom mnosie. Kowpencaropel. CoequHEHHE KOHJIIEHCATOPOB B Oarapero.
OHeprus 3apsHKEHHOr0 KOHAEHCATOpa. DHEPrus 3JIEKTPUUYECKOTO MOJIS.

3aKOHBI MOCTOSTHHOTO TOKA. YCIOBUS, HEOOXOAUMBIC /JIi BOSHUKHOBEHUS U
NOJJIEP>KaHUS SJIEKTPUYECKOro Toka. Cuia TOKa M IJIOTHOCTh TOKa. 3akoH Oma s
yuactka uenu 60e3 OJIC. 3aBUCHUMOCTb 3JEKTPUYECKOTO COMPOTUBICHUS OT
MaTepuana, JJIUHbI U IJIOIAAM IONEPEYHOI0 CEYECHHsSI MPOBOJHUKA. 3aBHCHUMOCTD
ANEKTPUYECKOTO CONPOTHUBJICHUS IIPOBOJHUKOB OT TEMIIEPATYPHI.
ONEeKTpoABIKyIIass CWila HMCTOYHMKAa ToKa. 3akoH Owma I TOJHOM LEenH.
Coennaenne mpoBOAHUKOB. COEIMHEHHE MCTOYHUKOB JJIEKTPUYECKOM JHEPrUU B
Oarapero. 3akoH Jxoynsg-Jlenna. Pabota M MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
TernnoBoe AENCTBHE TOKA.

JJIEKTPUYECKHH TOK B Pa3jIMYHbIX CpeAax. OJEKTPUYECKUH TOK B
MeTasuiax. DJIEeKTPOHHBIN ra3. PaboTa BhIxo/a. DIEKTPUUECKHI TOK B DJIEKTPOJIUTAX.
Onektponu3. 3akoHbl ®Dapanes. llpuMmeHeHHne  2JEKTpoiu3a B TEXHHKE.
DJIEKTPUYECKHUM TOK B razax u BakyyMme. MoHnsanus raza. Buasl ra3oBbIxX paspsios.
[Tonsarue o mnazme. CBOKCTBA U MPUMEHEHUE PJIEKTPOHHBIX MTyYKOB. DJIEKTPUUECCKUN
TOK B noaynpoBogHukax. CoOcTBeHHass MPOBOJAUMOCTh IOJYNPOBOJIHUKOB.
[TosrynpoBOIHUKOBBIE TPUOOPHI.

MarautHoe T1one. Bexkrop uWHAyKUMM ~MarHuTHOro noss.  Jlencrsue
MAarHATHOTO TIOJISI Ha NPSIMOJIMHENMHBIA MPOBOJHUK C TOKOM. 3akoH Awmrepa.
B3aumopeiicTBue TokoB. MaruutHeiii moTok. PaboTa mo mepeMenieHnto mpoBOTHUKA
C TOKOM B MarHMTHOM IIOJie. [[eMCTBHE MAarHMTHOTO IOJISI HA JABMXKYIIUKCS 3apsl.
Cuna Jlopenna.

DNeKTpOMarHuTHas MHAYKIUSA. OJIEKTpOMarHuTHas WHAyKuus. Buxpesoe
anekTpuyeckoe nojie. CaMOMHAYKIKsI. DHEPTUS MArHUTHOTO TOJIS.

JeMmoHCcTpanumn

B3anmoneiictBue 3apskeHHbIX Tel. [IpOBOAHMKH B JJIEKTPUYECKOM IIOJIE.

I[I/IBJICKTPI/IKI/I B DJICKTPHUYCCKOM II0JIC. KOH,Z[CHC&TOpBI.

13



TerioBoe NeNCTBUE INEKTPUIECKOTO TOKA.

[TonynpoBoauukoBbIi aAnoa. Tpanzuctop. OnsIT Dpcrena.

B3anmoneiicteue IIPOBOIHUKOB c TOKaMH. DNEeKTpOABUTATEb.
DNEeKTpOU3MEpPHUTENbHbIE  MPUOOPBL.  DJIEKTPOMarHuTHas MHAYKIUSA.  OMbITHI
QDapanes.

3aBucumocth IJIC cCaMOMHAYKIIMM OT CKOPOCTH HM3MEHEHHS CWJIbl TOKA U
WHIYKTUBHOCTHY ITPOBOJHUKA.

Pa6oTa snexkrporeneparopa. Tpancdopmarop.

JlabopaTopHbie padoThI

OnpeneneHne yeabHOro CONPOTUBIECHUS IPOBOJHUKA.

Onpenenenne 3/1C 1 BHYTPEHHETO COMTPOTUBIICHUS HCTOYHUKA HANPSKEHUS.

HccnenoBanue  3aBUCMMOCTH  MOIIHOCTH,  HOTpedOiseMoil  jmammnoi
HaKaJIUBaHUs, OT HAMPSHKEHUS HA €€ 3aKUMax.

N3yueHue sBIEHUA 3J€KTPOMAarHUTHON UHAYKIIUH.

3. DJIeKTPOMATrHUTHbIE KOJIe0aHUSI U BOJIHBI

Mexanuueckue koisiebanus. KonebatenbHoe aBmxkeHue. [‘apMoHuyeckue
kojeOanus. CBOOOIHBIE MexaHW4eckue Kojebanus. JIMHelHble MeXaHUYeCKHe
Kosie0aTenbHble cucTeMbl. [IpeBpaliieHre SHEpruu npu KoyieOaTeIbHOM JIBUYKEHUH.
CBoOo/HbBIE 3aTyXaIOIIMEe MEXaHUYECKHE KoJieOaHusl. BbIHYKI€eHHbIE MEXaHUYECKUE
KoJieOaHusl.

Yupyrue BoisiHbl. Ilomepeynpie ¥ NOpONOJIBbHBIE BOJIHBL. XapaKTEPUCTUKU
BOJIHBI. 3BYKOBBIE€ BOJIHBI. YIBTPa3BYK U €r0 MPUMEHEHHE.

DOnexkTpoMarHuTHbIE KoseOanus. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.
[IpeBpamienue SHEPruu B K0J1e0aTeTbHOM KOHTYDE. 3aTyxaronme
AJIEKTPOMArHUTHBIE KoyieOaHus. ['eHeparop He3aTyXarommx dSJICKTPOMArHUTHBIX
KojeOanuii. BbIHYXIEeHHbIE dJeKTpuueckue Kkosebanus. [lepeMeHHBIH  TOK.
['eneparop mnepeMeHHOro ToOKa. EMKOCTHOE W HWHIYKTUBHOE CONPOTUBIICHUS
MepeMEHHOT0 ToKa. 3akoH OMa JIJist AIEKTPUUECKON [eTH MepeMEHHOTo Toka. Pabora
U MOIIHOCTh MEepeMEeHHOro Toka. ['eneparopsl Toka. Tpanchopmaropsl. [lonyuenue,

nepeaaya u pacrnpeesieHue JIeKTPOIHEPTUu.
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DNEeKTPOMarHUTHbIE BOJIHBL. JIEKTPOMAarHUTHOE II0JIE Kak OCOOBbIA BHUJ
MaTepuu. DJIEKTpOMarHuTHbIe BoJHbI. BubOpaTtop I'epiia. OTKpbIThINM KoeOaTeIbHBIM
koHTyp. M300perenne paano A.C. [TonoseiM. [TorsiTHE O pamnocss3u. [Ipumenenne
AIIEKTPOMArHUTHBIX BOJIH.

JdeMoHCcTpanuu

CB0OOHBIC U BBIHYKJICHHBIE MEXaHHUUECKHUE KOTeOaHusl.

Pe3onanc.

Yacrora koiebanmii ¥ BRICOTA TOHA 3BYKA.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

Pannocss3s.

4. Onruka

IIpupona ceera. CKOpPOCTh pacHpOCTPAaHEHUsI CBETA. 3AKOHBI OTPAXKEHUS U
npeiaomiieHus cseta. IlonmHoe orpakenue. JIMH3bL. [71a3 Kak onTUyeckas CHUCTEMA.
OnTuyeckre mpudOpBHI.

BonnoBsie cBoiicTBa cBera. MuTepdepenims cpeta. KorepeHTHOCTh CBETOBBIX
nyuyei. aTepdpepenuss B ToHKUX ruieHKax. [lomocel paBHO# TonumHbl. Kombua
Hrrotona. Ucnonbs3oBanne uHtepdepeHny B Hayke U TexHuke. Judpakuus cperta.
Hudpakuus Ha 1menu B mapajuienbHbixX 1ydax. udpakunonnas pemetka. [Tonstue o
rojgorpapuun. Ilonspuzauus nonepeunsix BojH. [lonspuzanusa csera. [[BoiiHoe
nydenpenomienue. Ilomspounsl. Jucnepcust cBera. Bunbl cnexktpoB. CHeKTpsI
ucnyckanusa. CHekTpel morjiomeHus. YibTrpaduosietoBoe U uH()pakpacHoe
u3nydeHus. Pentrenosckue nyuu. Mx npuponaa u cBoucTsa.

JdemoHcTpanuun

3aKOHBI OTPAKEHHS U IIPEJIOMIICHHUSI CBETA.

ITonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomydyenue cnekTpa ¢ mOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

CnekTpockor.

5. DJieMeHTbl KBAHTOBOM (pM3HKH

KBanroBas onrtuka. TeroBoe n3nyyeHnue. Pacnipenenenrue sHEPTUM B CIIEKTPE

abconoTHOTO YepHoro Tena. KBanrtoBas rumore3a Ilnanka. dotonbl. BHemHuit
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dorornekrpuueckuii 3pdext. Buyrpennuin dotorddexr. Tumbl PoTodr16MEHTOB.
[aBnenne cBera. [loHATHE O KOPITYCKYJISIPHO-BOJIHOBOM MTPUPOJIE CBETA.

®uznka atoma. PazButre B3II10B HA CTPOEHUE BEIIECTBA. 3AKOHOMEPHOCTH B
aTOMHBIX CHEKTpax Bojxopoaa. fAnmepnas mozaens atoma. OmbiTel D.Pesepdopra.
Mogens atoma Bogopoaa 1o H.bopy. T'mmore3a pne bpoitnsg. CooTHomieHue
HeomnpeaeneHHoctel [eiizen0epra. KBanToBbIE TeHEPATOPHI.

@u3zuka aroMHOro sApa. EcTecTBeHHass  paJHMOAKTUBHOCTb.  3aKOH
pannoakTuBHOrO pacmnana. CrocoObl HAOMIONEHUS U PETHCTPAlUH  3apSIKEHHBIX
yactuil. Dpdekt BaBunosa - Uepenkora. CTpoeHue aToMHoro sijpa. Jlegpekt maccsl,
DHEPrUs CBSI3U U yCTOWYMBOCTH aTOMHBIX sfep. AnepHbie peakuuu. MckyccTBeHHas
pPaZMOaKTUBHOCTB. [lenenue Tsokenbix snaep. LlenHas saepHas peakuus. Ynpasisiemast
nenHas peakuus. fAnepHelii peaktop. [lonmydyeHue paguMoOaKTUBHBIX M30TOIOB M HUX
IpUMEHEHUE. bHoNIornueckoe 1efCcTBUE paJuOaKTUBHBIX U3ITyYEHUNH. DIIEMEHTAPHBIE
YaCTHUIBI.

6. Mexanuka

Kunemaruka. Mexannueckoe asmwxkenue. llepememienue. Ilyte. CkOpOCTb.
PaBHOMEpHOE  TNpAMOJIMHEMHOE  JBHXKEHHE. YCKOpeHue. PaBHomepemeHHOE
npsiMoJMHeHoe aBmkeHue. CBoOogHoe majeHue. PaBHOMepHOE MABMXKEHHE IO
OKPYXHOCTH.

3akonbl MexaHuku Herotona. Ilepeiii 3akoH Hbtorona. Cuna. Macca.
Nmnynec. Bropoit 3akoH HproToHa. OCHOBHOM 3aKOH KIJIACCUYECKOM IHMHAMUKH.
Tperuit 3akoH HprOTOHA. 3aKOH BCEMUPHOTO TATOTEHHs. | paBUTAlMOHHOE IIOJE.
Cuna Tsxect. Bec. CriocoOb1 m3amepenust Mmacchl Tesl. CUITbI B MEXaHHUKE.

3aKOHBI COXPAHEHMS] B MEXaHHUKE. 3aKOH COXpaHEHHUs uUMIyJbca. PeakTuBHOE
newkeHue. Pabora cuibl. PaboTa mNOTEHIMANBHBIX CHJI. MOIIHOCTh. DHEPrusl.
Kunernueckass  sHeprus.  IloTeHumanbHass  3Heprus. 3aKOH  COXPAaHEHHS
MEXaHUYECKOM dHEPTUK. [IpuMeHeHre 3aKOHOB COXPaHEHUS.

JeMmoHCcTpanumn

Buapl MEXaHMYECKOTO IBUKEHUS.

3aBUCHUMOCTbD YCKOpPCHHUA TCJIa OT €ro MaCChbl U CUJIBI, I[@ﬁCTBYI-OHICﬁ Ha TCJIO.
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CroxeHue CHIl.

PaBeHCTBO M  MNPOTUBOINOJOXKHOCTh HANpaBJICHUS CHJI  JCHUCTBUS U
IIPOTUBOACHCTBHS.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

Cuibl TpeHUA.

[lepexoa NOTEHIHATILHON S3HEPTUU B KHHETHYECKYIO U 0OpaTHO.

N3ydenne 3aKkoHa COXpaHEHHS UMITYJIbCA.

CoxpaHeHre MEXaHUYECKOU IHEPTUM NP JBMKECHUU TeJla MOJ| JEUCTBUEM CHUIT
TSXKECTH U YIIPYTOCTH.

CpaBHeHHe pabOThI CHIIBI C ”3MEHEHUEM KUHETUYECKOM YHEPrUH Tela.

N3ydenune 3aKk0HOB COXpaHEHUs Ha MpUMEpe yaapa apoB U 0aUTMCTUYECKOTO
MasiTHUKA.

7. JBoaonusa BeesieHnoi

Crpoenue u pasurue Bceenennoi. Hama 3Be3nHas cucrtema - ['amakTtuka.
Hpyrue ranaktuku. beckoneuHocts Bceenennou. Ilonsitue o  KocMmomoruw.
Pacmmpsiromascst Becenennasi. Ctpoenue u npoucxoxaeHue ['anakTuk.

OBomtonusi  3Be3d. ['unore3a mnpoucxoxaeHuss CONHEYHOM  CHUCTEMBI.
Tepmosinepusiii cuntes. [Ipobdiaema TepmosinepHoit aHepreTuku. DHeprus ColHIa U
3Be31. DBostonus 38e31. [Ipoucxoxnenne COMTHEUHON CUCTEMBI.

JdemoHcTpanumn

Conneunas cucrema (MOZEIb).

Kapra JlyHb! u nianer.

[Ipumepnsbie TeMbl pedepaToB (A0KIAI0B), UHIUBUAYATbHBIX TPOECKTOB
Anexkcannp ['puropseBuu CTONETOB - pycCKuil GU3HK.
Anexcanap CrenanoBuu IlonoB - pycckuil yueHslit, u3o0perarenb paauo.

AHBTepHaTI/IBHaH OHCPICTHKA.

1
2
3
4.  Aunape Mapu Amriep - OCHOBOIIOJIOKHHK JIEKTPOJUHAMUKH.
5.  ACHHXpPOHHBIN JBUTATEb.

6

AcTepoupl.
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/. AcTpoHOMUS HalIUX JHEH.

8. Atomnas ¢usuka. M3zotonsl. [IpumeHeHne painoakTUBHBIX U30TOIOB.

9. bBeckoHTaKTHBIE METOABI KOHTPOJI TEMIIEPATYPHI.

10. bumnonsipHbie TPAH3UCTOPHI.

11. Bopuc CemenoBuu SAxobu - pusuk u n3odperares.

12. Benuuaiiime OTKPBITUS (PU3HKH.

13. Bupapl snekTpuyecKux pa3psaoB. DIEKTPUUECKUE pa3psabl Ha ciyx0e
YeloBeKa.

14. BnusiHue neektoB Ha (U3MUYECKUE CBOMCTBA KPUCTAIIOB.

15. Bcenennas u TeMHasi MaTepus.

16. Tanmuneo I'anmieit - ocHOBaTEIh TOYHOTO €CTECTBO3HAHUA.

17. Tonorpadus u ee npumeHeHue. [[BuxeHue Tena nepeMeHHON Macchl.

18. udpakius B HaIICH KU3HU.

19. XKuakue KpUCTaIHI.

20. 3akoHbBI COXpaHEHUS B MEXaHUKE.

21. 3nadenue oTkpbITHii ["anuies.

22. Urops BacunbeBnu KypuatoB - ¢usuk, opraHM3aTOp aTOMHOW HAyKH U
TEXHUKH.

23. Wcaak HproTOH - co3aaTenb KIIaCCHUECKOU (PU3UKH.

24. Vicnonb3oBaHHE JIEKTPOIHEPTUHU B TPAHCIIOPTE.

25. Knaccudukaims u XapakTepUCTUKH 3JIEMEHTAPHBIX YACTHII.

26. KoHCTpyKIIMOHHAs MPOYHOCTh MaTepuaja u €€ CBI3b CO CTPYKTYPOM.

27. KoHcTpyKuus U BUIbI JT1a3€pOB.

28. JIBmkeHue Tesla IepeMEeHHOM MacCChl.

29. Jludpakius B HaIIEH KU3HU.

30. Xwuakue KpuCTaLIbL.

31. 3akoHBI COXpaHEHUS B MEXAHUKE.

32. 3nauenue oTkpbITHil ["anuies.

33. Uropws BacunseBuu KypuaToB - ¢pusuk, opraHuzatop aTOMHOM HayKd U

TCXHHUKH.
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34. Wcaak HproTOH - co3maTenp KJIaCCUIECKON (UK.

35. Hcnonb3oBaHUE AIIEKTPOIHEPTUU B TPAHCIIOPTE.

36. Kiaccudukamms u XxapakKTepUCTHKHU dJIEMEHTAPHBIX YaCTHII.

37. KoHCTpyKIMOHHAs! IPOYHOCTh MaTepHaa u €€ CBsI3b CO CTPYKTYpOH.

38. KoucTpykius u Buabl jazepoB KprosiaekTpoHuka (MUKpPOIJIEKTPOHUKA U
X0J10]1).

39. JlazepHble TEXHOJOTMM W HMX MCIOJb30BaHHE. MarHUTHbIE HU3MEPEHUS
(MpUHIMTIBL TIOCTPOCHMSI MPHOOPOB, CIIOCOOBI HM3MEPEHHS MArHUTHOTO ITOTOKA,
MarHUTHOW UHIYKIIUH).

40. Jleonapao na Bunuu - ydeHblit 1 U300peTarels.

41. Maiikn @apajeit - co3gaTeab yUeHUs: 00 3JEKTPOMArHUTHOM MOJIE.

42. Makc [lnaHk.

43. MeTtoa MEUeHBIX aTOMOB.

44, Metonpl HaOMIOACHHUS W PETUCTPAUUU PAAUOAKTUBHBIX H3IYyYEHUH U
YacTHII.

45. Meronbl onpeaeneHus MIOTHOCTH.

46. Muxaun BacunbeBrud JIOMOHOCOB - y4EHBIN SHITUKIONEINCT.

47. Mopgenu aroma. OneiT Pesepdopna.

48. MonexkynspHO-KHHETHIECKasi TEOpUs UCATbHBIX Ta30B.

49. MouHus - Ta30BbIN pa3psi/i B MPUPOIHBIX YCIOBUSIX.

50. HanoTexHonOrusi - MEXAUCIHUIUIMHAPHASA 00JacTh (PyHIAMEHTAIbHON U
MPUKJIAIHOM HAYKH U TEXHUKH.

51. Hwmxona Tecna: >ku3Hb M HCOOBIYAHHBIE OTKPBHITHS.

52. Huxonait KonepHuk - co3aaTesb TeIMOLEHTPUUECKON CUCTEMbl MUPA.

53. Hunbsc bop - onuH U3 co3naresneit COBpeMEHHON (hPU3UKHU.

54. Hyxkneocunte3 Bo BeeneHHO.

55. OObsicHeHue GOTOCUHTE3a C TOUKU 3pEHUs (PUUKH.

56. OnTuyeckue sBICHUS B IPUPOJIC.

57. OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOUMOCTH.

58. IlepemeHHBIN D2JIEKTpUYECKHI TOK M e€ro npuMeHeHwe. Ilmazma -
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YETBEPTOE COCTOSIHUE BEIIECTBA.

59. IInanerst COMTHEYHON CUCTEMBI.

60. IlomynpoBOAHUKOBBIE TaTYHKU TEMIIEPATYPHI.

61. I[IpumeHeHHE KUAKUX KPUCTAIIIOB B IPOMBIIIJICHHOCTH.

62. IlpumeHeHHE SIACPHBIX PEAKTOPOB.

63. I[Ipupoma deppomarnerusma. I[IpoOremMbl SKOJOTHH, CBS3aHHBIE C
UCIT0JIb30BAaHUEM TEIUJIOBBIX MAIIHH.

64. IIpousBoncTBO, Nepenaya U UCIOIb30BaHNE IIEKTPOIHEPTUH.

65. Ilpoucxoxaenne COTHEYHON CHCTEMEI.

66. IIbezonrnexTpuueckuit 3GHEKT ero NpuMeHeHHeE.

67. Pa3BuTme cpeAcCTB CBSI3W W paauo. PeakTwBHBIE ABUTATEIN U OCHOBBI
pabOoThI TEIJIOBOM MAILIUHBI.

68. PenukToBOe M3IIydYeHUE.

69. PentrenoBckue myuu. Mcropus otkpeiTus. [Ipumenenue.

70. PoxneHue u HBOJIIOIHS 3BE3 .

71. Poupb K. D. lInOTKOBCKOTO B pa3BUTUN KOCMOHABTUKH.

72. CBerT - JIeKTpOMarHUTHas BOJHA.

73. Cepreii [1aBnoBud KoposeB - KOHCTPYKTOP M OpraHU3aTOp MPOU3BOJICTBA
PAaKETHO-KOCMHUYECKOW TEXHUKH.

74. Cwunbl TpeHHUS.

75. CoBpemeHHasi CITyTHUKOBAs CBSI3b.

76. CoBpemeHnHas (pu3nyeckas KapTHUHAa MUPA.

/7. CoBpeMEHHbIE CPEACTBA CBSI3H.

78. CoHIle - UICTOYHHUK KU3HU Ha 3eMIIE.

79. Tpauchopmartopsl. YbTpa3Byk (IIOTydeHUE, CBOMCTBA, IPUMEHECHHE).

80. VYmpapisiemblii TEPMOSIACPHBIN CUHTES.

81. VYckopurenu 3apsyKEHHBIX YaCTHII.

82. ®wusuka u My3bIKa.

83. ®dusuueckue cBOMCTBa aTMOCHEPHI.

84. ®DoTOdIEMEHTHI.
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85. dororddext. [Ipumenenue sBierus Gorodddexra. Kpuctuan Dpcren -
OCHOBOIIOJIOKHHK JICKTPOMAarHeTu3Ma.

86. UepHbie OBIPHI.

87. Illkana 3MeKTPOMAarHUTHBIX BOJIH.

88. DOkonoruyeckue nMpoOIeMbl U BO3MOXKHBIE ITyTH UX PELICHHUS.

89. DnekTpoHHAs IPOBOJUMOCTH METAIIIOB. CBEPXIPOBOAUMOCTD.

90. Owmunuit Xpuctuanosud JleHi - pycckuii pusuk.

TEMATHYECKOE INTAHUPOBAHUE
[Ipu peanuzauuu coaepkanus oOIE00pa30BaTEIbHON Y4eOHOM AUCLMITIIUHBI
«Dusuka» B mnpepenax ocBoenus IIIICC3 CIIO nHa 0a3e OCHOBHOrO 0OILEro
o0Opa3oBaHMsI MakCUMallbHasl yuyeOHasi Harpy3ka oOyuaroniuxcs cocrasisieT 181 yac,
U3 HUX ayauTopHas (oOs3aTenpHas) Harpy3ka OOydaloIIMXcCsi, BKIJIIOUas
nabopaTopHble paboThl, - 121 wyac; BHeayAUTOpHAas CcaMOCTOsTeNbHas pabdora

obOyuarommxcs - 60 yacos.

TEMATUYECKUH IJIAH

Bup yueOHoit padoTbl

KoaunuecTBo 4acoB
AynurtopHble 3anaTus. Cogep:kanue 00yuyeHus

Bsenenue 2
1.MonekynspHas ¢pusuka. Tepmoagunammka 24
2. DneKTpoIMHaMuKa 41
3. Konebanus 1 BOJIHBI 12
4. Ontuka

5. DneMeHTHI KBAaHTOBOW (DPM3UKU

6. MexaHnuka 22
7. OBomronua Bcenennoi 4
Hroro 121
BreaynuTopHas camocTosiTenbHas padoTta
[ToAroToBKa yCTHBIX BBICTYIUICHHH 1O 33JAHHBIM TeMaM, JI0KJIa/I0B, 60
pedepaToB ¢ HCTIOIB30BaHUEM WH(DOPMAITMOHHBIX TEXHOJIOTUN U Jp.
Bceero 181
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ATtTecranus B hopMme dK3aMeHa
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XAPAKTEPUCTHUKA OCHOBHBIX BU/I0OB

YUYEBHOM JEATEJbHOCTHU OBYUYAIOIIUXCS

Conep:xanue
o0y4eHust

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH 00yUYaK0IIUXCS
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

BBenenue

YMeHHUsI TOCTaHOBKHM LeNel AeSITeIbHOCTH, IUIAHUPOBAHUS COOCTBEHHOU
JIEATENIbHOCTU JUIL  JIOCTHKEHMSL IIOCTABJIEHHBIX LEJEH, MPEIBUACHUS
BO3MOJKHBIX PE3YJIbTaTOB 3TUX JEUCTBUH, OpPraHU3aldyd CaMOKOHTPOJIS M
OIICHKU TIOMYYEHHBIX PE3Y/IbTaTOB. PazBuTHE CIIOCOOHOCTH SICHO M TOYHO
U3JlaraTb CBOM MBICIIH, JIOTHUYECKU OOOCHOBBIBATH CBOIO TOYKY 3pEHUS,
BOCIIPUHUMAThH U aHAJIM3UPOBATh MHEHHSI COOCCETHUKOB, IPU3HABAs TIPABO
JIPYroro 4ejoBeKa Ha NHOE MHEHUE.

[IpousBenenue wuzMepeHus: (U3MYECKUX BEIUYMH M OLEHKA TPaHUIIBI
MOTPEUTHOCTEN U3MEPEHUM.

Conep:xanue
o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH 00y4aI0IINXCS
(Ha ypoBHe y4eOHBbIX AeHCTBHI)

IIpencraBieHne rpaHMLbl MOTPEIIHOCTEM HM3MEPEHMHM IPU IMOCTPOCHHUH
rpaguKoB.

YMeHue BbICKa3bIBaTh IMIIOTE3bI AJIs1 00bSICHEHHs HAOII0AaEMBIX SIBJICHUI.
YMeHue npemiaraTb MOJENIM SIBJICHUW. YKa3aHWE T'PAaHUL IIPUMEHUMOCTH
¢u3nueckux 3akoHOB. M310KeHHE OCHOBHBIX IOJIOKEHUH COBPEMEHHOM
Hay4YHOM KapTHUHBI MUDA.

[TpuBeneHre NpUMEpPOB BIUSHHUS OTKPBHITUM B (U3MKEe Ha Mporpecc B
TEXHUKE M TEXHOJIOTMU Npon3BojacTBa. lMcmnonb3oBanue HHTepHera mms
MOKCKa UHPOPMALIUU

1. OCHOBBI MOJIEKYJISIPHOU ®U3UKH U TEPMOJIUHAMUKHA

OCHOBEI
MOJIEKYJIAPHOM
KUHETHICCKOM
TEOPUH.
NneansHerii ras

BrimoniHeHHE IKCIIEPUMEHTOB, CITYKAIIUX I 000CHOBAHUS MOJEKYJISPHO-
kuHetnueckor Teopun (MKT). Pemienue 3a1a4 ¢ npuMeHEHHEM OCHOBHOTO
YpaBHEHUS MOJICKYJISIPHO-KMHETHUECKOM TEOPHH Ta30B.

Ompenenenre MapamMeTpoB BeIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBaHWUM ypPAaBHEHHS COCTOSHHMS HAealbHOro rasa. OmpeneneHue
MapaMeTpoB BEHIECTBA B Ta3000pa3HOM COCTOSIHUM W TPOUCXOMISIINX
nporieccoB 1o rpadukam 3aBucumoctu p (T), V (T), p (V).
DOkcnepuMeHTanbHoe uccaenoBanue 3asucumoctu p (T), V (T), p (V).
[IpenacraBnerne B BUAe TpPa@UKOB H30XOPHOTO, H300apHOTO |
HU30TEPMUYECKOTO IIPOLIECCOB.

Boruncienne cpenHedd KHHETHYECKOW HHEPruu TEIUIOBOTO  JIBUKEHUS
MOJIEKYJI TIO M3BECTHOW TeMIlepaType BellecTBa. BbICKa3piBaHUE TUIIOTE3
JU1s1 OOBSICHEHMSI HAOJTI0Ta€MBbIX SIBJICHHH.
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Conep:xanue

XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B 1€¢ATCJIBbHOCTH oﬁyqammnxm

o0yueHust (Ha ypoBHe y4eOHBIX JeilcTBHIl)
OcHOBBI N3Mepenne konamyecTBa TEIUIOTHI B Mpoleccax Temonepeaadyr. Pacuer
TEPMOJMHAMHUKHN  |[KOJIMYECTBA TEIUIOThI, HEOOXOIUMOro [UIsi OCYHIECTBJICHUS 3aJaHHOTO

rpouecca ¢ reronepeaadeil. Pacuer n3MeHeHus BHYTPEHHEN YHEPTUH TEll,
paboThl ¥ MEpPEelaHHOrO0 KOJIMYECTBA TEIUIOTHI C HUCIIOJIb30BAHUEM MEPBOTO
3aKOHa TepMOJIUHAMUKHU. Pacdyer paboThl, COBEPIIEHHOH Ta30M, 10 TpaduKy
3aBucuMocTH p (V).

Brrancnenne paboThl ra3a, COBEPIICHHOW MPU W3MEHEHUU COCTOSHHS TIO
3amMkHyTOMY nUKTy. Beraucinenue KIIJ[ mpu coBeprieHun razom paboThl B
Mpoleccax W3MEHEHHUsS COCTOSIHHSI M0 3aMKHyTOMYy IuKiny. OObscHeHue
MPUHIIMIIOB JIEHCTBUS TEIUIOBBIX MalIuH. JleMoHCTpanusi poiau (U3HKH B
CO3/IJaHWHU U COBEPILIEHCTBOBAHUU TEIUIOBBIX JIBUTATENCH.

W3noxkeHne CyTH DSKOJIOTHYECKUX IMpo0ieM, OOYCIOBIEHHBIX paboToi
TEIJIOBBIX JBUTATENICd U MPEUIOKEHUE MYTH UX PEIICHHS. Y MEHHE BECTH
JUAJIOT, BBICIYIIMBAaTh MHEHHE OIMOHEHTa, y4acTBOBAaTh B JUCKYCCHH,
OTKPBITO BBIPAKATh U OTCTAMBATh CBOIO TOUKY 3PCHHUSI.

VYkazanue y4eOHbIX AUCHMIUIAH, MPH H3YYCHHUU KOTOPBIX HCIOIB3YIOT
yaeOHbIi MaTepran «OCHOBBI TEPMOIUHAMUKI Y.

CaoiicTBa apos,
JKUJIKOCTEH,
TBEPABIX TEJ

N3mepenne BIa)KHOCTH BO3yXa.

Pacuer konuyecTBa TEIIOTHI, HEOOXOAUMOTO JIJIsi OCYIIECTBIECHUS MpoIecca
nepexo/ia BEUIeCTBA U3 OJHOI0 arperaTHOro COCTOSIHUS B IPYIoe€.
OKCIIEpUMEHTAIBbHOE  KCCIIEJOBAHWE  TEIJIOBBIX CBOWCTB  BEIICCTBA.
[TpuBeneHre MpUMEPOB KAMWIISPHBIX SBICHUHN B OBITY, MPUPOJIE, TEXHUKE.
UccnenoBanne MeXaHMYECKHX CBOWMCTB TBepAbIX Ten. Kcnonbs3oBanue
WuTtepHera st moucka WHGOpMAlMu O pa3paboTKax U MPUMEHEHMSIX
COBPEMEHHBIX TBEPJIBIX U aMOP(PHBIX MaTEPHAIIOB.

2. 9JIEKTPOJAUH

AMMHKA

DneKTpocTaThKa

Brruncienue cuia B3auMOISMCTBUS TOUYEYHBIX QJICKTPUYCCKUX 3apsa10B.
Brrancnenue HAIMpPsoKCHHOCTU ~ DJICKTPHUYICCKOI'O IO0JIA OJJHOT'O u
HECKOJIBKHUX TOYCYHBIX JJICKTPUYCCKUX 3apsAa0B.

Brruncnenne moTeHIMaia QJICKTPHUYCCKOI0 MO OAHOIO M HECKOJbKHX
TOYCUYHBIX JJICKTPUYCCKUX 3apsAa0B. I/I3MepeHI/Ie Pa3HOCTH IMOTCHIINAJIOB.
HSMepeHI/IG SHEPTHUHU SJICKTPHUYCCKOTO IMOJIA 3apsKEHHOTO KOHCHCATOpPA.
Brruncienue SHEPTHUHU SJICKTPHUICCKOTO ITOJIA 3aps’KEHHOI'O KOHACHCATOPA.

ITocTossHHEBII TOK

OObsicHEHHE TPUPOJIBI AIEKTPUYECKOTO TOKAa B MeTaljiaxX, 3JIEKTPOJIUTaX,
raszax, Bakyyme ¥ IOJIyIIpOBOJHUKaX. [I[puMeHeHne aIeKTpoIn3a B TEXHUKE.
IIpoBeneHne  CpaBHUTEIBHOTO  AaHAIW3a  HECAMOCTOATEIBHOTO M
CaMOCTOSATEIIBHOIOTa30BbIX paspsI0B. H3mepenne MOIIHOCTH
anekTpuueckoro toka. M3mepenme OJIC M BHYTPEHHETO CONPOTHBIICHUS
HUCTOYHMKA TOKA. BBINIONIHEHHE pacdyeToB CUJIbl TOKAa M HAIPSHKCHUN Ha
y4acTKax »JJeKTpudeckux wened. OmnpeneneHue TeMmeparypsl HUTH
HakanuBaHus. Mcmonb3oBanume MHTepHeTra uis moucka uHGOpMAIMUA O
MIEPCIEKTUBAX PAa3BUTHUS NOJYIPOBOJHUKOBON TEXHUKH.
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Conep:xanue

XapaKTepl/ICTI/IKa OCHOBHBIX BU/I0B 1€¢ATCJIBbHOCTH oﬁyqammnxm

o0yueHust (Ha ypoBHe y4eOHBIX JeilcTBHIl)
Maruurtasie N3Mepenne MHAYKUUH MarHUTHOTO MOJiA. BelunciieHne cuil, IeMCTBYIOMIMX
SIBJICHUS Ha TIPOBOAHUMK C TOKOM B MarHUTHOM Tiosie. Brpluucienwe cui,

JIEHCTBYIOIMX Ha JJIEKTPUUECKUH 3apsif, IBUKYLIUNCSA B MATHUTHOM I10JIE.
HccnenoBanue ABJIECHUIN 3JIEKTPOMArHUTHON UHAYKIIAN, CAMOUH IYKIIVH.
Bbruncnenue sHepruM MarHMTHOro mnosis. OObSCHEHUE pPOJM MAarHUTHOI'O
110JIs1 3€MJIU B )KM3HHU PACTEHUH, )KUBOTHBIX, YEJIOBEKA.

3. KOJIEBAHUS 1 BOJIHbI

Mexanuueckue
KoJIeOaHus

HccnenoBanne 3aBUCHUMOCTH IEpHOAa KoJeOaHH MaTeMaTHYeCKOTO
MasiTHUKa OT €ro JUIMHBI, MacChl U aMILTUTY/bl KojeOanuil. MccnenoBanue
3aBHCHUMOCTH Iepuoja KojiebaHWM rpy3a Ha NIpPYKMHE OT €ro Macchl U
JKECTKOCTU NPYKUHBI. Boruricnenue nepuoja koiebaHuii MaTeMaTUYeCcKOro
MasiTHUKa IO W3BECTHOMY 3HAYEHHUIO €ro JUIMHBL. BpluucieHue mnepuoaa
KojeOaHui Tpy3a Ha NPYKHHE IO HM3BECTHBIM 3HAYEHHUSIM €ro MacChl U
JKECTKOCTHU IPYKUHBI. Bripabotka HaBbIKOB BOCIPUHUMATb,
aHAIM3UPOBATh, IMepepadaTbiBaTh M MPEABABIAT, HHPOpPMAIUIO B
COOTBETCTBUU C MIOCTABJIICHHBIMHU 33/1a4aMH.

[IpuBeneHrne MNpUMEPOB aABTOKOJIEOATENBbHBIX MEXAHHYECKHX CHUCTEM.
[TpoBenenue knaccudukanuu kojaedbanui

Yrpyrue BoiaHbI

W3mepeHne [UIMHBI 3BYKOBOM BOJIHBI IO pe3yJbTaTaM HaOIIOIeHUN
UHTEPPEPEHINH 3BYKOBBIX BOJIH.

HaGnronenue u oObscHeHHE SBICHUH MHTephepeHIuu U JUuPpaKkiuu
MEXaHUYECKUX BOJIH.

[TpencraBienue obnactell MPUMEHEHUS YIbTPAa3ByKa U MEPCIEKTUBBI €ro
UCTIOJIB30BAaHUS B PA3IMUHBIX 00JIaCTAX HAyKH, TEXHUKHU, B MEIUIINHE.
W3noxeHne CyTH HKOJOTHYECKUX MpOOJeM, CBA3aHHBIX C BO3JEHCTBHEM
3BYKOBBIX BOJIH Ha OPTaHU3M YeJIOBEKa

DNEeKTPOMarHUTHBI
€ KoJieOauus

I/ICCJ'IeI[OBaHI/Ie SABJICHUS SJICKTPUYCCKOTO PE30HAHCA B HOCHCI[OB&TCHLHOP’I
OCIIN.

HpOBeI[eHI/IC aHaJIoTrun MCKIY (I)I/ISI/ILIGCKI/IMI/I BCINYHNHAMMH,
XapaKTCPUIYIOIIUMU MEXAHUYCCKYIO U 3JICKTPOMAariHuTHYIO KoJieOaTeIbHEIC
CHUCTCMBEI.

Pacuer 3HaueHWMH CHIBI TOKa H HAIlpsoKCHUA Ha JJICMEHTAaX HOCIH
NEPEMCHHOTO TOKaA.

UccnenoBanme mpuHIMna aedcTBus TpaHcpopmaropa. MccrnemoBanue
MpUHIMIIA JEHUCTBUS TEeHepaTopa MEepeMEeHHOro Toka. lMcmonb3oBaHue
NuTtepuera st morcka nH(GOpMAIIMKA O COBPEMEHHBIX CIIOCO0ax Imepeaavn
AIEKTPOIHEPTUU

DnexkTpoMarHu
THBIE BOJTHBI

OcymiecTBieHne paauonepenadn u paauonpuema. lMccrnegoBanue cBOWCTB
AJIEKTPOMATrHUTHBIX BOJIH C TIOMOIIbIO MOOUIILHOTO TesieoHa.

Pa3BuTHEe IIEHHOCTHOTO OTHOIICHHS K HM3y4aeMbIM Ha YypoKaxX (U3UKH
O6’I)GKTaM nu OCBanBACMbIM BUJIamM ACATCIIBHOCTH. O6T)${CHGHI/IG
MPUHIMITAATIBHOTO PA3NUYUs TPUPOABl YIPYTUX U DIEKTPOMATHUTHBIX
BOJIH. 370KeHWE CYTH DOKOJOTHYECKHX TpOOJieM, CBS3aHHBIX C
BHCKTPOMaFHI/ITHBIMI/I KOJIe6aHI/IHMI/I U BOJIHAMMU. O6I>SICH€HI/IC pOJII/I
AJICKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX MCCIICAOBAHUIX BeemeHHON

4. OIITUKA
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Conep:xanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH 00yYaK0IIUXCS
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

IIpupona ceera

[IpumeHeHNEe Ha IPAKTUKE 3aKOHOB OTPAKEHUsS U NPEJIIOMIIEHUS CBETa MpU
pEeLIeHUH 3aj1ay.

BosnHosrie
CBOICTBA CBETA

HabGmonenne  sBneHuss uwHTEpEpeHIMH  DIEKTPOMATHUTHBIX  BOJIH.
Habmronenue siBnenus Au@pakiuu JIeKTPOMarHuTHRIX BojaH. Habmonenue
SIBIICHUSI TIOJSIPU3AIMN SJICKTPOMArHUTHBIX BOJH. HalOmioneHue siBieHUs
mudpaknuu ceeta. Habmonenue siBjaeHMs MOISpU3alUY U AUCTIEPCUH CBETA.
[IpuBenenre npuMepoB MOSBICHUS B IPUPOJE U UCIIOIH30BAHUS B TEXHUKE
ABIIEHUHN UHTEepdepeHInU, AUPPaKIINU, TOISIPU3ALNHN U JUCIIEPCUU CBETA.

5. JIEMEHTBI K

BAHTOBOU ®U3UKN

KBaHTOBas onTrka

Hab6nronate doToanekrpuyeckuii 3pdexr. O0bscHATH 3akoHbI CTOJIETOBA U
JIaBJICHHE CBETA HA OCHOBE KBAHTOBBIX IpejcTaBiaeHuil. OObsicCHEHHE
3akoHOB CToJIeTOBa Ha OCHOBE KBAaHTOBBIX Ipe/icTaBieHuit. Pacuer
MAaKCUMaJIbHOW KHHETUYECKON YHEPTUU AIEKTPOHOB IIPU
doToanekTpuueckoM 3 dexre.

Onpenenenne pabOTHI BBIXOJA DJJIEKTPOHA MO TpaduKy 3aBHCHUMOCTHU
MaKCHUMaJIbHOW KMHETUYECKON SHEPTUU (POTOITEKTPOHOB OT YACTOTHI CBETA.
N3mepenne paboThl BbIXoAa 3JeKTpoHA. OObSICHEHUE KOPIMYCKYJISAPHO-
BOJIHOBOTO Jyain3Ma CBOWUCTB (poToHOB. OObBSCHEHHE POJM KBAHTOBOMH
OINITUKY B PAa3BUTUH COBPEMEHHOHN (PH3UKU

duszuka aroma

Habmroienue inHeRvaTbIX CleKTPOB.

PacueT yacTOTBI M JUIMHBI BOJIHBI UCITYCKAa€MOI'0 CBETa IpU Mepexo/ie aToma
BOJIOPOJIa U3 OJJTHOTO CTAaI[MOHAPHOIO COCTOSIHUSA B ipyroe. OObsiCHEHNE
IIPOUCXOXKACHUS JTMHENUATOrO CIIEKTpa aToMa BOJIOPOAA U Pa3IHUus
JIMHENYaThIX CIIEKTPOB PA3INYHBIX Ta30B. McciienoBanne mmHeN4aToro
CIEKTpa.

Bbruncnenue JiMHbI BOJHBI 1€ Bpoiiis 4acTHIIbI C U3BECTHBIM 3HAYEHUEM
UMITyJIbCa

UccnenoBanue mpuHIuna paboThl JIIOMUHECIIEHTHON Jamnbl. Habmionenue
U OOBsICHEHHWE MpUHIMNA JeHCTBHUs Jazepa. [IpuBeneHue mnpumMepoB
MCIIOJIb30BaHUs J1a3epa B COBPEMEHHOM HayKe U TEXHUKE.

Hcnonb3oBanue MHTepHeTa Juid moucka HMHPOPMALMU O MEpPCHEKTHBAX
IIPUMEHEHHUS Ja3epa

duzuka aToMHOrO
anpa

Ha6mronenue tpekoB anbda-uactuil B kamepe Bunbcona. PeructpupoBanue
SIEPHBIX M3JIYYEHUM C MOMOILBIO cueTyuKa [ eitrepa.

Pacder sHeprum cBsA3M aTOMHBIX SIIEP.

Ornpenenenue 3apsa 1 MacCOBOTO YKCIIa ATOMHOTO Sipa, BO3HUKAIOLIETO B
pe3yJibTare paarOaKTUBHOTO pacmana. Brranciaenue SHEPruu,
OCBOOOKIAOIICHCS TPH PAAMOAKTUBHOM pacmaje.

[IpencraBienue o xapakTepe YeThIPEX TUIOB (hyHIaMEHTaIbHbBIX

B3aUMOJCHCTBUIM QJICMCHTAPHBIX YaCTHUIL] B BUAC Ta6J'II/II_U>I.
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Conep:xanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH 00yYaK0IIUXCS
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

Onpeznenenne NPOAYKTOB SCPHON PEaKLIUH.

Bbruucnenne 5sHeprum, OCBOOOKIAMOIIEHCS NPU  SJEPHBIX PEAKLHUAX.
[ToHnMaHue TNPEUMYIIECTB M HEIOCTaTKOB HCIOJNB30BaHUS ATOMHOU
SHEPIUU U HOHU3UPYIOLIUX U3Ty4E€HUI B IPOMBILIUIEHHOCTH, MEIUILIMHE.
W3noxeHne CyTH 3KOJIOTMYECKHX MpoOJeM, CBS3aHHBIX C OMOJIOTHYECKUM
JeicTBUEM paJMOAaKTUBHBIX M3iydyeHui. IlpoBeneHue kinaccupukanuu
AIIEMEHTAPHBIX YaCTULl MO HMX (U3NYECKUM XapaKTEepUCTHKaM (Macce,
3apsily, BpEMEHU JKU3HU, CIIUHY U T.1.).

[TonnMmanue TEHHOCTEH HAydHOTO T[IO3HAHHWS MHUpa HE BooOIIEe IS
YeJ0BEYECTBA B 1LI€JIOM, a AJIS KaXJ0ro o0y4aroIlerocsl JIMYHO, IEHHOCTEN
OBJIAJICHUSI METOJOM HAYYHOTO MO3HAHUS JJIsl IOCTHIKEHHUS ycIieXxa B JII000M
BUJIC IPAKTUYECKOH J1eATEILHOCTH

6. MEXAHHUKA

Kunematuka

[IpeacraBnenre  MEXaHWYECKOIO  JABWKEHUS ~ Tella  ypaBHEHUSIMU
3aBUCUMOCTH  KOOPJMHAT W  MPOEKUUEH CKOPOCTH OT BPEMEHH.
[IpencraBneHre MEXaHHMYECKOTO JIBMDKCHHS Tella TpadukaMu 3aBUCHUMOCTH
KOOPJMHAT U MPOEKIMEH CKOPOCTH OT BpeMeHu. OmpenesieHue KOOpIuHaT
MPONJICHHOTO MYyTH, CKOPOCTH M YCKOPEHHUS Tena 1o rpadukaM 3aBUCUMOCTH
KOOPJMHAT M TPOEKIUI CKOPOCTH OT BpemeHHu. OrpeaesieHne KOOpauHAT
MPOMIEHHOIO0 TYTH, CKOPOCTHU M YCKOPEHHUs Tejla MO YpPaBHEHUSIM
3aBUCHUMOCTH KOOPAMHAT U MPOEKIMN CKOPOCTU OT BPEMEHH.

[IpoBenieHrE CPaBHUTEIBLHOIO aHAJIM3a PABHOMEPHOI'O U PaBHOIIEPEMEHHOI'O
JIBYOKEHUH.

VYka3zaHue UCIOJIb30BaHUs NOCTYNATENBHOTIO U BPAILATENBHOTO JABUKEHUM B
TEXHHUKE.

[Ipuobperenue ombiTa paboOThl B TPYyMONE C BBIMOJHEHUEM Pa3IUYHBIX
COIIMAJIBHBIX POJIEH.

3aKOHEBI
COXpaHCHHS B
MEXaHUKE

IIpuMeHeHHEe 3aKOHAa COXPAaHEHHs UMITYJIbCA Il BBIYUCICHUS W3MEHEHUU
CKOpOCTeM Ten mpu uX B3auMojaeucTBUsX. M3mepeHue paboOThl cUll U
U3MEHEHHE KHHETHYeCKOH »Heprum Tena. Brprumcnenue paboTel cuil u
WU3MEHEHUSI KHHETUYECKOW dJHEPIUH TeJa.

BbelunciieHre MOTEHUMAIBHONM JHEPrUM TN B TIPaBUTALMOHHOM IIOJE.
OnpezneneHye MOTEHUUANBHON SHEPIUU YHPYro Ae(pOpMHUPOBAHHOIO Teja
[0 M3BECTHOW JedopMaluu M HKeCTKOCTH Tena. I[IpuMeHeHHe 3aKoHa
COXpPAaHEHHsI MEXAHWYECKOM DHHEpruM TIpU  pacyeTrax pe3yiabTaToB
B3aUMOJICYCTBUH TEJI TPAaBUTALIMOHHBIMYU CUJIAMU U CUJIAMU YIIPYTOCTH.
VYkazaHue rpaHul] MIPUMEHUMOCTH 3aKOHOB MEXaHHUKHU. YKa3aHUE y4eOHBIX
JUCLHUIIINH, IIPU U3YYEHUH KOTOPBIX UCIIOJIb3YIOTCS 3aKOHBI COXPaHEHUS.

3aKOHBI
MEXaHUKHU
HeroTouna

OObsicHEHHE JIEMOHCTPAI[MOHHBIX 3KCIEPUMEHTOB, IOATBEPKAAIOIINX
3aKkoH uHepuuu. Msmepenue maccel Tena. Mzmepenne cuibl B3aMMOAEHCTBUS
Ten. BpluncneHne 3HAYEHHMsT CHII IO M3BECTHBIM 3HAYEHMSIM Macc
B3aUMOJCHUCTBYIOIIMX TeI W UX YCKOpeHUU. BpluncieHnue 3HaudeHUs
YCKOPEHHUH TEJI 110 U3BECTHBIM 3HAYECHUAM JACHCTBYIOIIUX CHJI U MACC TEl.
CpaBHeHue cuibl JeHCTBUS M IpoTuBoAaelcTBud. IIpuMeHeHne 3akoHa
BCEMUPHOIO  TATOTEHHMsT NP pacdeTax CWI U YCKOPCHMH
B3auMoieiicTBytomux Tea. CpaBHEHHE YCKOPEHHUs CBOOOIHOTO MAJCHUs Ha
minaHetax ConHeYHOW cucTeMbl. BeimeneHue B TekcTe  ydyeOHUKA
OCHOBHBIXKATE€rOpHUii HAy4HOH HH(pOpMAIIHH.

7. 3BOJIFOLAA BCEJIEHHON
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Copepxanue | XapaKkTepHCTHKA OCHOBHBIX BUJIOB AeSITEJIbHOCTH 00y4al0IIMXCS

o0yueHust (Ha ypoBHe y4eOHBbIX AeHCTBHI)
Crpoenue u Hcnonb3oBanne MHTepHETAa AN TOHMCKA H300paKEHUH KOCMHUYECKHX
pa3BUTHE 00bekTOB M mH(pOpMaIuu 00 X 0coOeHHOCTIX OOCYKIeHHEe BO3MOMKHBIX
Bcenennon cueHapues 3Bosonuu Beenennoit. Mcnions3oBanue MHTepHeTa U1 moucka
COBpPEMEHHOM MHGMOPMAIIMH O Pa3BUTHH BceneHHOM.
OBoronus Beruucnenue sHeprun, 0CBOOOKIAIOIIEHCS TPH TEPMOSIIEPHBIX PEAKLIUSAX.

3Be3n. ['unoreza  |DopmynupoBka mpobiieM TepMmosiiepHoil  sHepretuku. OObsiCHEHUE
MPOUCXOKICHUS  |BIMSIHUSL  COJIHEUHOM aKTHMBHOCTM Ha 3emwtto. [loHumanue posu
ConHeyHoi KOCMHUYECKHX UCCIEAOBaHUM, UX HAYYHOI'O U SKOHOMHUUYECKOTO 3HAYECHUSI.
CHUCTEMBI OOcyX/IeHHe COBPEMEHHBIX THIOTE3 O MpoucXokaeHun CollHedHOH
CHUCTEMBI.

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHWE TPOT'PAMMBI YYEBHOM JJUCHUATLTAHBI

OcBoeHue mnporpaMMmbl y4yeOHOM AUCHUIUIMHBI «Du3uka» mpenonaraet
Hajguyue Yy4eOHOTO KaOuHEeTa, MOMENICHHWE KOTOPOro JOJKHO VYAOBJIETBOPSTH
TpeboBanusiM CaHUTApHO-IMUIEMUOIOTHYEeCKUX MpaBuil U HopMmaTuBoB (CanlluH
2.4.2 Ne 178-02) u ObITh OCHAIIEHO TUIIOBBIM OOOPYIOBaHHEM, JOCTATOYHBIM IS
BBITIOJIHEHUS TPeOOBaHUM K YPOBHIO MOATOTOBKU oOyuaromuxcs. B coctaB kabuHeTa
bu3uKK BXOUT JabopaTopusi ¢ 1a00pPaHTCKON KOMHATOM.

B cocTtaB yueOHO-METOUYECKOTO U MaTEPUATbHO-TEXHUYECKOT0 00eCTIeUeHUS
nporpamMmbl yaeOHOU AUCITUTUIMHBI «Du3ukay, BXOIAT:

* MHOTO(YHKIIMOHAIBHBIN KOMILJIEKC MPErnoiaBaTes;

* HarIsAHbIE TOCOOUS (KOMIUIEKThI YUeOHBIX TaOIull, IakaTel: « Dusnyeckue
BENTMYMHBI U (yHIaAMEHTAIbHBIC KOHCTAHTBI», «MEXIyHapoaHasi CUCTeMa €IMHMII
CW», «llepmoamueckas cucreMa xumudeckux syemeHtoB [[. M. MenaeneeBay,
MOPTPETHI BHIAIONIUXCS YUEHBIX-(DH3UKOB U aCTPOHOMOB);

O6opynoBanne yueOHOTo kKabuHeTa U pabounx MecT KabMHeTa:

JlabopaTopHoe 00OpyIOBaHME: BEChbl YyuyeOHbIE C THUPSIMHU, TEPMOMETP,
MUJIUHAP U3MEPHUTEIBbHBIN (MEH3YpKa), KaJJOpUMETP, HAOOp TN MO KAJTOPUMETPHH,
Habop rpy3oB 1o 100 1, HHU3KOBOJIbTHAs JiaMra Ha TOJCTaBKE, aMIepMeTp
7a00pATOPHBIN C TpeAesioM u3MepeHus: 2A i U3MEpPEHUs! B LEMSIX MOCTOSHHOTO
TOKa, BOJIBTMETP Ja0OPATOPHBIN ¢ MpeiesioM u3MepeHust 6B i1 u3MepeHus B LEernx
MOCTOSIHHOT'O TOKa, MUJUTMAMIIEPMETP, KIIFOUM 3aMbIKaHHS TOKa, CIIUPaJb — PE3UCTOP,

MOJI3YHKOBBIM PEOCTAT, dKpaH CO MIENbI0, kEM00 1abopaTopHBIA METaUTMYECKHH,
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mmHoM 1,4 M, KaTymika — MOTOK, Ha0Op MpSIMBIX M AYrOoOOpasHbIX MAarHuTOB,
TpUOOMETp J1a0OpPATOPHBIN, IITATUBBI J1a0OPAaTOPHBIE, KOMIUIEKT COEIMHUTEIIbHBIX
IPOBOJIOB, HA0Op JIMH3 W 3€pKaj, BEChl TEXHUYECKHWE, MCTOYHUK MUTAHUSA IS
PaKTUKyMa, HA0Op KOHJEHCATOPOB U KaTyIIEK UHAYKTUBHOCTH.

JlemoHcTpannoHHoe obopyaoBanue: Becbl BHO — 2 ¢ miockumu yamkamu,
COCyIbl COOOIIAIONIMECS, CTAaKaH OTJIMBHOWM, YpPOBEHb JEMOHCTPALMOHHBIMH,
4aCTOTOMEpP, HACOC BO3IYLIHBIM PYYHOM.

MonekynsipHass ¢u3nka U TEpOAMHAMUKA: MOJIENb JIBUTaTeNii BHYTPEHHETO
cropanusi, HaOOp KamWUISPOB, npuOop I ONpeAesieHus TEPMHYECKOro
ko3 dunreHTa Mmeau.

DNEeKTpOAMHAMMKA CTAaTUCTHYECKUX U CTALMOHAPHBIX 3JIEKTPOMArHUTHBIX
nojiel M DJIEKTPOMAarHUTHBIX KOJ€OaHWM BOJH: MpUOOp ISl JEMOHCTpalUU
BpallleHUsT paMKH C TOKOM B MarHUTHOM IIOJie, Ha0Op IO 3JEKTPOJIM3Y, Mara3uH
CONMPOTHUBJICHUH, KaTylIKa JJig JAEMOHCTPAallMd MAarHUTHOTO TOJIS TOKA, CYJITAHbI
AIIEKTPUYECKUE, TaJOYKM U3  CTEKJIa, JS0OHWUTA, 3BOHOK  DJIEKTPUUECKUN
JIEMOHCTPALMOHHBIN, 2JIEKTPOCKON (I1apa), sJeKTpoMeTp (mapa), HabOp JuH3, HA0OP
CBETOQUIBTPOB, HAOOP ISl JIEMOHCTpalMu HHTEepdepeHInn U Iudpakivi CBETa,
HaOop AUGPAKIIMOHHBIX PEMIETOK, TIIIOCKOE 3epKao.

JlabopaTopHast ycTaHOBKA — 3

Jlabopatopnsiit komruiekc JIKT-9 — 1

Hytpomep — 2

Ocuunorpad — 1

[Tanens snekTponarpea NOBO Ne4 MOS -1

[Tpubop Ne 227 -1

VYcraHoBKa 11 U3YUYEHUS — O

rtanrensyoomep HI3H18 -1

Ctenpl, MIaKaThl

Kanpkynarop — 10

MukpomeTtp — 10

[renrenmupkyns — 14
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Hupkyns nepeBsiHHbIN — 1

Hupkynb yaeHnueckuit — 15

DNEeKTPOHHBIA KOHCTPYKTOP «3HATOK»

Okpan — 1

Cucremnniii 6510k Intel Celeron + Mounutop — 1

* OubmmoTeuHbIi GOHI.

B OuGmuoteunslii (oHI BXOASAT YYCOHUKH, OOECIEUMBAIOIINE OCBOCHHUE
yaeOHON aucruIuinHbpl «DPusnkay. bubnworeunsiii GOHA MOXKET OBITh JOMOJHEH
(bU3UYECKUMU SHITUKIIONIEANSIMU, aTjacaMu, CJIOBapsSIMH U XpecToMaTuel mo (usuke,
CIpaBOYHUKAMHU TI0 (PU3MKEe U TEXHHKE, HAy4YHOM W HAYyYHO-TIOMYJISIPHOMN
JUTEPATYPOU €CTECTBEHHO-HAYYHOTO COICPIKAHUS.

B nmpomecce ocBoeHmss mporpaMMbl  y4eOHOW JUCHUIUIMHBL  «Du3nka»
oOyyJaromuecss JTOJDKHBI MMETh BO3MOXKHOCTH JIOCTyIA K JJIEKTPOHHBIM YYEOHBIM
MatepuaiaMm 1o (u3MKe, UMEIUMMCI B CBOOOJHOM J0CTyne B cetu MHTepHer

(37IEKTPOHHBIM KHUTAM, TIPAaKTUKyMaM, TecTaM, Matepuaiam EI'D u np.)

CITMCOK JIMTEPATYPbI

OCHOBHbBIE HCTOYHUKHU

1. Msxumes I'.4., byxosues b.b., Corckuit H.H. ®usuka. 10 ki1.: 6a30BbIi
yposenb/Ilon pea.H.A. IlapdhentoeBoii. — M.: Muemo3una, 2014. — 417 c.: u.

JloTIOTHUTETBHBIC NCTOYHUKH

1. TTunckuit A.A., I'pakoBckuii I'.}O. ®usuka: yueonuk nis CI1O/TIox oOmr.
pen.tO.1. Quxa, H.C.ITypeieBoit. — 4-e uza., ucnp. - M.: ®opym: THOPA-M, 2017.
- 560 c.: uin.

2. PeivmkeBuu A.Il. @uszuka. 3agaunuk. 10-11 xn.: yaeOHoe mocobue. - 21-e
u3., crep. — M.: Jlpoda, 2017. - 190 c.: umn.

Tpodumoa T.U. ®usuka or A no f: cnpaBoyHoe mocobue. - M.: Knaopyc,
2016. - 304 c. - (Cpennee npodeccuoHaibHOE 00pa30BaHUE)

Tpodumosa T.U., ®upco A.B. Kypc ¢usuku ¢ npumepamu perieHus 3aaad.

B 2 1. T.1: yuebnuk. - M.: Knopyc, 2017. - 578 c. - (CI1O)
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Tpodumona T.W. ®usuka: Teopus, pelieHNe 3a1ay, JIEKCUKOH: CIIPABOYHUK. -
M.: Knopyc, 2017. - 316 c. - (CI1O)

Tpodumosa T.U. Kpatkuii kypc (Pu3MKM ¢ NpuUMEpaMy pEIIeHUs 3aaad:
yaeOHoe mocobwue. - 3-¢ u3., crep. - M.: Knopyc, 2017. - 280 c. - (CIIO)

HuTepHeT-pecypchl

1. www.fcior.edu.ru (DenepanbHBIT IEHTP nH(OPMAITMOHHO-
o0pa3zoBaTeIbLHBIX PECYPCOB).

2. www.dic.academic.ru (Akagemuk. CI0Bap B SHITUKIIOICIHH ).

3. www.booksgid.com (Books Gid. DnekTporHas OubimoTeka).

4. www.globalteka.ru  (I'mobGanteka. I'noGanmbHas OHOIMOTEKA HAYYHBIX
PECYPCOB).

5. www.window.edu.ru (EaumHoe OKHO JOocTyma K 00pa3oBaTeIbHBIM
pecypcam).

6. www.st-books.ru (JIyuias yaeOHast muteparypa).

7. www.school.edu.ru (Poccuiickuii 00pa3oBaTebHbINA MOpTat. JIOCTYIHOCTD,
KauecTBO, 3(P(HEKTUBHOCTH ).

8. www.ru/book (DnexkTpoHHast OMOIHOTEYHAS] CHCTEMA).

9. wwwe.alleng.ru/edu/phys.htm (O6pa3oBatensubie pecypchl HHTepHeTa -
dusnka).

10. www.school-collection.edu.ru (Enmunas KOJUIEKIIUSA I (QPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

11. https//fiz.1september.ru (yueOHo-MeToAMUeCcKas ra3eta « DU3NKa»).

12. www.n-t.ru/nl/fz (HoGeneBckue naypeaTsl 1o GU3UKE).

13. www.nuclphys.sinp.msu.ru (SInepnas ¢pusuka B HTepHETE).

14. www.college.ruffizika (IToxroroBka k EI'D).

15. www.kvant.mccme.ru  (Hay4HO-TTOMYJIAPHBIA  (PU3NKO-MaTEeMaTHUECKHUIA
xKypHai «KBaHT»).

16. www.yos.ru/natural-sciences/ntml  (ecrecTBeHHO-HAY4HBII JKypHAT IS

Monoaexu «IlyTs B HayKy»).

31


http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.school.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html

