MHUHHUCTEPCTBO 00pa30BaH¥sl, HAYKH U MOJIOAEKHON MOTUTHKHY
Huxeropockoii 00actu
l'ocynapcTBEHHOE OFO/PKETHOE NPO(ECCHOHATBHOS
00pa3oBaTeNbHOE YUPEKICHHUE
«BeTyKCKHii JIecoarpoTeXHHYeCKHil TEXHHKYM»

PACCMOTPEHA COT'JIACOBAHO

Ha 3acenannn MK obmeobpaszosarenshbix, OICD  3amecTuTens IMpEeKTOpa
1 EH nucuunimx 10 y4eOHO-TPOM3BOACTBEHHOH paboTe
pyxosoautens MK

jé)( ' T.b.Anexcanoposa %@M FO.H.Mepayeo6
noonuce )1001¢b \/

[Tpotokon Mg ; om« » 2018 e

om«3» Coxy /L 2018 a.

PABOYAS ITIPOTPAMMA
YUEBHOM U CHUILIUHBI
OVY/1.10. ®u3zuka

obOpasosarenbHOoi iporpammbl CI1O 1o criermaibHOCTH
19.02.10. TexHo/iorusi NPOAYKIHHH O0IECTBEHHOI0 NHTAHHUS.

®opma 00ydeHus: ouHas

[Tpoduib nosTy4aemMoro NpodecCHOHANBHOr0 00pa3oBaHMUSL:
€CTeCTBEHHOHAYYHBIM

Betnyxckuil pailoH

2018 r.



PabGouass mporpamma o6mieo0Opa3oBatenbHO ydeOHoM maucnummuael OV 10
«Dusuka» npeaHazHayeHa s OCBOeHHUs oOpazoBaTenbHOU nporpammbl CIIO Ha
0a3ze OCHOBHOro oOIIero o0pa3oBaHUs C TMOJYYEHHUEM CpPETHEro OOIIero
oOpa3oBaHUs.

PabGouass mporpamma pa3zpaboTaHa Ha OCHOBE TNPUMEPHON MPOTPaMMBbI
o01eo0pa3oBaTeabHON yueOHON JUCIUILTUHBI « DU3uKa» 1715 MpodeCcCHOHATBHBIX
oOpa3oBaTenbHBIX Opranu3zanuii (aBropel — B. @, /Imumpuesa, 3aB. kadenpoit
¢uzukn  MOCKOBCKOTO TOCYAapCTBEHHOTO YHUBEPCHUTETa TEXHOJOTHH |
ynpasienuss K. I'. Pa3zymMoBckoro, kKaHaumaT TEXHMYECKMX HaykK, Hpodeccop),
pexkoMeH10BaHHON DenepanbHbBIM roCyJapCTBEHHBIM aBTOHOMHBIM YUPEKICHUEM
«®DenepalibHBIi MHCTUTYT pa3BuTHs oOpazoBanus» (OPIAY «DUPO», npoTtokos
No 3 ot 21 uronsa 2015 1.)

Opranuzaius — pa3pabOTUUK:

I'BIIOY «BetmyXCKHil JiecOarpOTEXHUYECKUNA TEXHUKYM

COCTABUTEJIb — T.M.3ambiunsena, npenoaasarens ¢puszuku ['BIIOY BJIATT, C3/]



Conep:xxanue

003 (033071 Noh 0 55 £2F: T2 111 (o) (xR 4

1.ITacniopt pabGoueit mporpaMmMbl

1.1.00mas XxapakTepUCTUKA YICOHOW TUCITATITUHBI «DUBHKD ...vvvevveeneess 5
1.2.MecTo yu4eOHOW TUCIUTUTAHBI B YICOHOM TIIAHE ....veeevveeeveesieeesireesnreenns 6
1.3.Pe3ynbTaThl OCBOCHHS YICOHOM JTUCITUATIIIITHBL «...vvevvveesaveesnveeeieeesineesnness 6
2.ConepKaHNE YICOHOU JTUCITUTIIIITHBL «...vveeuvveeereessresssteesnseesssneessneessnessssessnsesanes 7
3. TeMaTHUECKOE TIAHUPOBAHKIEC ... .veeuveerveesueesuresnreeseesseesseessneasseasseesseessessnnens 14
4.TlepedeHb JTA0OPATOPHBIX PAOOT ..veviuvrresirrereiiirreessreesstreesssseeesssseessssnessssseees 14

5.IIpumepnbie TeMbl pedepaToB (AOKIAI0B) U HHAUBUAYATBHBIX TPOCKTOB

6.XapakTeprucTiKa OCHOBHBIX BUJIOB YU€OHOM JESATEIHHOCTU CTY/ICHTOB. ... 22

7.Y4eOHO-METOUYECKOE U MaTepHaIbHO-TEXHUYECKOE oOecreueHne padbouei
porpamMmbl Y4€OHOM AUCHUIUTHHBL «DHZUK) . ....vvveiiiiii i

VyeOHbIe U3TAHUSA, THTEPHET-PECYPCBI ...cvvevveeireerireesnreeareeesneeesnneesnneesnneesnnes 23



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma  oOmieoOpa3oBaTeIbHOM  yd4eOHOW  MUCHUIUIUHBI — «DU3HKa»
npeaHa3HayeHa I u3ydeHus: (GU3MKU B MPO(EeCCHOHATBHBIX 00pa30BaTENbHBIX
opranm3ammsix CIIO, peanusyrommx o00pa30BaTENbHYIO MPOrPaMMy CPEIHETO
oO1rero oopa3oBaHusi B Mpejesiax OCBOeHHUsl oOpaszoBaresbHOM nporpammbl CITO
Ha 0a3e OCHOBHOTO 00mero oOpa3oBaHUS MpPU TOATOTOBKE CHEIHAINCTOB
CpEIIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®OI'OC cpennero ooOiero
o0pa3oBaHus, MPEABABISIEMBIX K CTPYKType, COACpPKaHUIO U pe3ysibTaram
OCBOEHUS y4yeOHOM aucuuIinHbl «®Dusnkay, B COOTBETCTBUU ¢ PexomeHnanusamu
110 OPraHM3aLMHU MOJIYYEHUS CPETHErO 00IIEero 00pa3oBaHus B MPEAEIax OCBOCHUS
0o0pazoBaTEIbHBIX TPOTPaMM CPEIHETO MPodhecCuOHATBLHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOIO 0OO0mIEro o0pa3oBaHusi C y4yeToM TpeOOoBaHW  (enepanbHbIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB M MOJy4aeMoil mpodeccun miu
CIEHUAIBHOCTH  CpeAHero  mpodecCUOHANbHOrO  00pa3oBaHus  (MHCHMO
JlenapTameHTa rocy1apCTBEHHOM MOJIMTUKYU B cpepe MOArOTOBKH pabOunX KaJpoB
u JII[1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Copnepxxanue nporpaMMmbl « @U3nKa» HApPaBICHO Ha TOCTHXKEHUE CIETYIOIINUX

eJen:

* OCBOEHHE 3HAHUU O (PyHIAMEHTAJIBHBIX (PU3MUECKUX 3aKOHAX W MPHUHIIMIIAX,
JeKalMX B OCHOBE COBPEMEHHOM (u3MuecKkol KapTHHBI MHUpa; Haumbojee
BaXXHBIX OTKPBITHIX B 001acT (PU3UKH, OKA3ABILUX ONpPEACIAIONIee BIAUSHIE
Ha Pa3BUTHE TEXHUKHU W TEXHOJOTHH; METOAAX HAYYHOTO MO3HAHUS TPUPOIBI;

* OBJIAJICHUE YMEHHSIMH MPOBOAUTH HAOIIOJACHMS, TUIAHUPOBATH M BBITOJIHSITH
OKCIIEPUMEHTBI, BBIJBUTATh TUIIOTE3bI M CTPOUTH MOJENIH, MPUMEHSITH
NOJIydeHHbIE 3HaHUs 10 (¢u3uke i OOBACHEHHS Pa3HOOOpPA3HBIX
bu3nyecKuX SIBICHUA W CBOWCTB BEIIECTB; MPAKTUYECKH HCIOIH30BAThH
du3nuecKkue 3HaHUS; OLEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAY4YHOMU
uHdopMaIuy;

* pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, HMHTEIEKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B TIpollecce MPUOOPETeHUs 3HAHWW U YMEHHH MO (PU3MKE C
UCIOJIb30BaHUEM PA3JIMYHbIX HCTOYHMKOB HH(GOPMAllMd U COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;

* BOCIHUTAaHHUE YOEKIEHHOCTH B BO3MOXXHOCTH MO3HAHUS 3aKOHOB IMPHUPO/IbI,
UCIIOJIb30BaHUsL JIOCTHKEHUH (U3MKU Ha Oyiaro pa3BUTHUS UYEJIOBEUYECKOM
UMBUJIM3ALMK; HEOOXOJMMOCTH COTPYAHHYECTBA B MPOLECCE COBMECTHOTO
BBITIOJTHEHMSI 33724, YBOXKUTEIHHOTO OTHOIICHUS K MHEHHUIO OIIMOHEHTA IMPH
00CYXJIeHUH MpPOOJIeM E€CTECTBEHHO-HAYYHOI'O COJEpKaHUs; TOTOBHOCTH K
MOpPAJIbHO-3TUYECKOW OLIEHKE HCIOJIb30BAHUSI HAYYHBIX JOCTHXKEHHMH,
YyBCTBA OTBETCTBEHHOCTH 32 3AILUTY OKPYXKaIOLEN Cpeibl;

* UCIOJIb30BaHHWE TMPUOOPETEHHBIX 3HAHMM ¥ YMEHUW [UIsl  pelIeHUs
NPAKTHYECKUX 3a/Jad MOBCEJAHEBHOM >KU3HHU, oOecreyeHus Oe30MacHOCTH
COOCTBEHHOW JKW3HHM, PALMOHAIBHOIO MPUPOJONOIB30BAHUS U  OXPaHbI



OKpY’Karolel cpelbl U BO3MOKHOCTh NMPUMEHEHUS 3HAHUM MNpHU PELICHUU
3a/1a4, BO3HUKAIOIIUX B MOCEayIoNel MpohecCHOHAIBHOM JIeSITEIHHOCTH.

B mporpammy BKIIOUEHO coJiepKaHHUE, HaIlpaBlieHHOEC Ha (OpPMHUPOBAHUE Y
CTYJICHTOB KOMITETCHITUH, HEOOXOIUMBIX sl KauecTBeHHOTO ocBoeHust OIT CIIO
Ha 0a3e OCHOBHOIO 00IIero oOpa3oBaHUs C TOJYYECHHEM CpEeIHEro OOIIero
o0pa3oBaHus; MpOorpaMMBbl TTOJATOTOBKH crieluanrucToB cpeanero 3seHa (IIICC3).

[Iporpamma y4eOHOW gucHUIUIMHBI «®DU3WKa» SBISICTCS OCHOBOM IS
pa3paboTku  paboymx  TporpaMMm, B KOTOPHIX  MpodecCHOHATbHBIC
oOpa3oBaTenbHBIC OpTraHU3AINK, PEATH3YIONINE O00pPa30BATEIBHYIO IPOTpaMMy
cpenHero oOmiero obOpasoBanus B mpeaenax ocBoeHuss OIl CIIO na 06aze
OCHOBHOTO 00IIer0o 00pa30oBaHUs, YTOUYHSIOT COJEPKaHWE Y4eOHOro Marepuala,
MOCJIEA0BATEILHOCTh €r0 M3Y4YEHHUS, PACIpele/iCHUEe YYEOHBIX 4acoB, TEMAaTHUKY
pedepatoB, WHIUMBHUAYAJbHBIX MPOEKTOB, YUYMUTHIBASA CHEUUPUKY TIpOrpaMm
MOJTOTOBKH CIICIIMATIMCTOB CPEAHEr0 3B€HA, OCBAaMBAEMOM CHEIUAIBHOCTH.

[Iporpamma  MOXET  HCHOJB30BATHCS ~ APYTUMHU  NMPOdeCcCHOHATBHBIMU
o0pa30oBaTeNbHBIMU  OpPraHU3aLUSIMHM,  PEATU3YIONMMU  00pa30BaTEIbHYIO
nporpamMmy cpeaHero oomiero oopaszosanus B npejenax ocBoenus OIl CIIO Ha
6a3e ocHoBHOTO 00111er0 00pazoBanus (ITIICC3).



1. IIACHHOPT PABOYEM ITPOI'PAMMBbI
1.1 O0mas xapakTepucTUKA Y4eOHOH TUCHMILTUHBI «DU3uKa

B ocHoBe yueOHOW jucuUIIMHBL «@DU3MKa» JEKUT YCTAaHOBKA HA
dbopmMupoBaHue y O00ydYaeMbIX CHCTEMbl Oa30BBIX TMOHATHH (QU3NKK U
IPEJCTaBICHUNA O COBPEMEHHON (pU3MUECKOW KapTUHE MHpa, a TaKkKe BbIpabOTKa
YMEHUM MPUMEHATH (PU3HUECKHE 3HAHUS KaK B IPOPECCUOHATBHOMN JESATENBHOCTH,
TaK U JJIs PEeLEHUs )KU3HEHHBIX 3a/1a4.

MHorue nonoxeHus, pa3BUBaeMble (PU3UKOM, pacCMATPUBAIOTCS KaK OCHOBA
CO3/laHMsl M  HUCHOJB30BaHUS HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
texHonorut (MKT) — ongHoro w3 Haubosiee 3HAYMMBIX TEXHOJOTHYECKHX
JOCTUKEHNNA COBPEMEHHOM ITUBUIIN3ALINH.

®du3rka aeT KI0Y K NOHMMAaHUI0 MHOTOYMCIICHHBIX SBJICHHA W TPOLIECCOB
OKpYXarolmero Mupa (B €CTECTBEHHO-HAy4HbIX OO0JACTSX, COLIMOJIOTHUH,
PKOHOMHUKE, S3bIKE, JIUTEepaType u Ap.). B ¢dusuke Gpopmupyrorcss MHOTHE BHUIBI
NeATEIbHOCTH, KOTOPblE UMEIOT MeTa-peIMETHbIM Xxapaktep. K HUM B nepByto
ouepelb OTHOCATCA: MOJEIUPOBAHHE OOBEKTOB U MPOIECCOB, MNPUMEHEHHE
OCHOBHBIX ~ METOJIOB  IO3HAHMs,  CHCTEMHO-MH(QOPMAIMOHHBIA  aHaJu3,
(GopMyIupoBaHUE TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHUE, 0000IIEeHNE, cucTeMa-
TU3alMsl, BBISBJICHUE NPUYMHHO-CIECICTBEHHBIX CBS3€i, IIOMCK AHAJIOTOB,
ylnpaBieHUEe OO0bEKTaMHU U TMpoleccaMd. VIMEHHO 3Ta AHUCUUIUIMHA MO3BOJIET
NO3HAKOMUTbH CTYACHTOB C HAYYHBIMU METOJIaMHU MO3HAHUS, HAYYUTh UX OTINYATh
TUIOTE3Y OT TEOPUH, TEOPHUIO OT 3KCIIEPUMEHTA.

®dusuka  uUMeeT  OyeHb  OOJBIIOE W BCEBO3pacTalollee  YHUCIIO
MEXIUCIUIUIMHAPHBIX CBSA3€H, MPUYEM Ha YpOBHE KaK MOHATUHHOIO ammapara,
Tak W HHCTpymMeHTapus. CKa3zaHHOE MO3BOJISIET paccMaTpuBaTh (PUBHMKY Kak
METaIUCHUIUIMHY, KOTOpas NpPeIOoCTaBIsSeT MEXIUCUUIUIMHAPHBIA S3BIK JJIS
OMMCAHUS HAYYHON KapTUHBI MUPA.

®du3zrka ABISETCA CUCTEMOOOPA3yIOMUM (PAaKTOPOM JIJIsi €CTECTBEHHO-HAYUYHbIX
y4e€OHBIX MPEIMETOB, TMOCKOJIbKY (DU3UYECKHE 3aKOHBI JIeKaT B OCHOBE
COJEpKaHUSl XHWMHUHU, OHOJIOTUH, Treorpapuu, acTPOHOMHHM U CHELHAIBHBIX
JUCLHUIUIMH (TEXHUYECKAas] MEXAHMKA, AJIEKTPOTEXHUKA, 3JEKTPOHHKA W Jp.).
VYyeOnass maucuurumHa «®dusnkay co3gaeT yHUBEpCaldbHYIO 0a3y A U3y4eHHUs
o0mIenpoecCHOHaNbHBIX U CHEMUANbHBIX JAUCUUIUIMH, 3aKJIaabiBas (yHIaMEHT
JUTSL TIOCJIEYIOIIEro 0Oy4eHHUs CTYIEHTOB.

OOnagast JOTMYECKOM CTPOWHOCTHIO M OMNUPAsiCh Ha 3KCIEPUMEHTAIbHBIC
¢bakThl, yueOHass aucuumuiiHa «Pu3nka» QOPMUPYET Yy CTYACHTOB MOJUIMHHO
Hay4YHOE MHUpPOBO33peHHe. Du3nka SBISETCS OCHOBOM YYEHUS O MaTepHAIbHOM
MUpE U petaeT npodiieMbl ’TOTO MUPA.

N3yuyenne ¢usukn B NpodeccHOHANbHBIX 00pa30BaTEIbHBIX OPraHU3ALMSX,
peanu3yromux o0pa3oBaTeNbHYI0 IMPOrpaMMy CpPEIHEro oouero oopa3oBaHus B
npenenax ocsoeHuss OIl CIIO Ha 6a3e ocHOBHOro o0miero oOpa3oBaHusi, UMEET
CBOM OCOOEHHOCTM B 3aBUCUMOCTH OT Hpodunas mnpodeccrnoHalIbHOTO
oOpa3oBaHMsi. DTO BbIpaXaeTcs B COACpX)aHUM OOYyYEHHs, KOJUYECTBE YaCOB,



BBIZICIISIEMBIX Ha HM3YyYECHHUE OTICIBHBIX TEM MPOTPAMMBI, TIyOMHE WX OCBOCHHS
CTYJIEHTaMHU, 00bEME U XapaKTepe MPAKTUUECKUX 3aHITHM, BUJaX BHEAYIUTOPHOM
CaMOCTOATENbHON pabOThI CTYIEHTOB.

[Ipu ocBoenun mnpodeccuit CIIO u cnenmansHocteit CIIO ectecTBEeHHO-
Hay4yHoro mnpoduis npodeccuoHanbHOro oOpa3oBaHus (U3MKa H3ydaeTcs Ha
06azoBom ypoBHe DI'OC cpegHero obOmero o0pa3oBaHus, IPU OCBOCHHUU
npodeccuit  CIIO wu cneumansHoctet  CIIO  TexHuueckoro  mpoduiis
npodeccuoHanbHOTO 00pa3oBaHus (U3MKa H3ydaeTcs OoJyiee yriyOJeHHO, Kak
npodriibHass ydeOHass IUCIUIUIMHA, YYWUTHIBAIONIAsl CIENU(PHKY OCBaMBAEMBIX
npodeccuit WM CHeaTbHOCTEH.

Conmepxanne  y4eOHOM  JTUCHUIUIMHBI, pealu3yeMoe Tpu  TOATOTOBKE
oOyyaromuxcst 1o TmpodeccusiM H  CIHEHHAIBHOCTSIM €CTECTBEHHO-HAYYHOI'O
npodunass TpodeccroHaTbHOr0 00pa30BaHUsl, HE HUMEET SBHO BbIPAXXEHHOMU
npoQUIBHONM  COCTaBIAIONIEH, Tak Kak mOpodeccud U  CHEUUaIbHOCTH,
OTHOCSIIUECS K 3TOMY IpOo(puito 00yyeHus, He UMEIOT MPEUMYILECTBEHHON CBSI3U
C TeM WIM UHBIM pazaenoM (usukud. OIHAKO B 3aBUCUMOCTHU OT IOJIy4yaeMoil
npodeccunn CIIO wmu cnemumanbHoctd CIIO B pamkKax eCTECTBEHHO-HAy4YHOIO
npouist npohecCUOHATBLHOTO0 00pa30BaHUs MOBBIIIEHHOE BHUMAHUE MOXKET ObITh
yIeIeHO u3ydeHuro paszzgena «MonekynsapHas @usuka. TepMoanHaMuKay,
OTIEJIBHBIX TeM paszzesia «DJIEKTPOJUHAMHUKA» U OCOOEHHO TEM 3KOJIOTMYECKOTO
COJZIEpKaHusl, MPUCYTCTBYIOMIMX MOYTH B KAXKIOM pasjiere.

Teopetnueckue cBeaeHUS TO (PU3MKE AOMOJHSAIOTCS JIEMOHCTPAIMSIMH |
Ja00paTOpPHBIMU paboTamu.

N3yuenne  oOmieoOpa3oBaTtebHOM  y4eOHOM — auCHUIUIMHBI  «Dusukay
3aBepIlaeTcs MOABEACHUEM HUTOroB B (opme auddepeHunpoBaHHOIO 3ayeTa B
paMKax IpPOMEKYTOYHOM aTrecTanuu cTyAaeHToB B npouecce ocBoeHus Ol CIIO ¢
noJlyuyeHueM cpeanero oomiero oopazosanus (IITICC3).

1.2 MecTo y4yeOHOH AUCHUIIMHBI B Y4e0HOM ILIaHe.



B npodeccrnonansHbIX 00pa3oBaTENBHBIX OpPTraHU3AIMAX, PEATU3YIONUX
00pa3oBaTeNpbHYI0 MPOTPaMMy CpEIHEro oOImero oOpa3oBaHUS B TIpeaenax
ocoerust OIl CIIO Ha 06a3e oOcHOBHOrO oOmIero oOpa3oBaHus, YydeOHas
muctuiuinHa «DPu3nka» HW3ydaeTcss B 00IIeoOpa3oBaTEIbHOM IHKIEC y4eOHOTO
mwiana OII CIIO nHa 6a3e oOCHOBHOro oOmIEro oOpa3oBaHUA C MOJIYYECHUEM
cpennero obmero oopazosanus (ITIICC3).



1.3 Pe3yabTaThbl 0OCBOCHHA Y4eOHOM IMCUMIINHBI

OcBocHue COACPIKaHUA y‘{e6H0ﬁ JAUCTTHITIINHBI «Pu3nkay obecreunBacT
JOCTHUIKCHHUC CTYACHTAMHU CIICAYIOINX PE3yabTaToB:

JUYHOCHIHbIX.?

JI1uyBCTBO TOpAOCTH U YBaXEHUS K HCTOPUU U  JOCTHXKCHUSIM
OTEUECTBEHHON (M3MYECKOW HAayKH;, (PU3WYECKH TPaMOTHOE TOBEIICHUEC B
npodheCCUOHAIBHON NIESITEIFHOCTH W OBITY MpH oOpalleHuu ¢ nmpudopamu
1 YCTPOMCTBAMU;

JI2roroBHOCT K  TIPOJIODKCHHUIO  O0Opa3oBaHUS W TOBBIIICHUS
kBadudUKauu B U30paHHOW NpodecCHOHATBLHON JEATCIBbHOCTH U
00BEKTHBHOE OCO3HAHUE POJIM (PU3UUECKUX KOMIIETCHITUI B 3TOM;
JI3yMeHue HUCIoap30BaTh JOCTHKEHUSI COBPEMEHHOM (PHM3MYECKON HAYKH U
buznyecKux TEXHOJIOTUI JUISL MTOBBIIICHUS COOCTBEHHOI'O
WHTEJJIEKTYaJIbHOTO  pa3BUTHS B BBIOpaHHOW  IpodeccHoHaIbHOU
JIeSITEILHOCTH,

Jl4dymeHue camMocCTOSITeNbHO J0O0BIBaTH HOBBIE MJiA ceOs (Puznueckue
3HAHUS, UCTIONB3YSI I TOTO JIOCTYITHBIE ICTOYHUKHA UH(POPMAITUH;
JISymeHne BbICTpauBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHUS B KOMAH/IC
10 PEIICHUIO 00X 3a/1aY;

JI6ymeHue yrpaBisiTb CBOEH MO3HABATEIBHON JAEATEIBHOCTHIO, MPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BUTHS,

Memanpewnemu blx:

MII1 ucnonb30BaHWE PA3IMYHBIX BUAOB MO3HABATEIBHOM NEATEIBHOCTH
s perieHust (U3MYECKUX 3ajlad, MPUMEHEHHE OCHOBHBIX METOJIOB
No3HaHusA (HAOMIOAEHUS, OMHMCAHUS, W3MEPEHUs, SKCIEPUMEHTAa) IS
W3YUYEHHUS Pa3IUYHBIX CTOPOH OKpY KaroIIel JeHCTBUTEIHHOCTH;
MII2ucnosib30BaHue OCHOBHBIX VMHTEJJIEKTYaJIbHBIX omnepanuii:
MOCTAaHOBKM 3aJaud, (OpMYyIMpOBaHUS THUIOTE3, aHAJIM3a U CHHTE3a,
CpaBHEHUS, OOOONICHMs, CHUCTEMAaTU3allMM, BBISBICHUS TPUYUHHO-
CJICICTBEHHBIX CBS3€H, MOKCKA aHAJIOTOB, (POPMYITHMPOBAHUS BBIBOJIOB IS
U3YUYCHUS] PA3JIUYHBIX CTOPOH (PU3UYECKUX OOBEKTOB, SBJICHHM W
MPOIIECCOB, C KOTOPHIMA BO3HUKAET HEOOXOIMMOCTHh CTAJIKMBATHCA B
npodeccruonanbHol chepe;

MII3ymMenue reHepupoBaTh UIAEH U OMPEACNISITh CPe/ICTBa, HEOOXOIUMbIC
JUISL UX peaii3alliu;

MIl4ymeHue WUCHOIb30BaTh pa3IMYHbIE HWCTOYHUKH IS TOJYYCHUS
dbuznyeckoit uHGoOpPMaIU, OIIEHUBATh €€ JOCTOBEPHOCTH;

MIISymenue aHanu3upoBaTh U MPEACTaBIATh HH(OPMAIIUIO B Pa3TUYHBIX

BHU/JIAX;

MIl6ymenne myOMMYHO TMPEACTaBIATh  Pe3yabTaThl  COOCTBEHHOTO
UCCIIEIOBaHMsSI, BECTH JAMCKYCCHUHM, IOCTYIHO W TapMOHUYHO COYeTas
coaepkanue u popmbl peacTaBiIsieMor HHGOpPMaIUY;



npeomMemmovix:

II1 cdopMupoBaHHOCTH MpEACTaBICHUH O poiidi U MecTe (U3UKU B
COBPEMEHHOW HAYyYHOUW KapTHUHE MUpPa; TOHUMaHUE (HU3NUYECKON CYITHOCTH
HaOmomaemMbix BO BceenieHHOU sBieHMid, poid QUMK B (POpMUPOBAHUU
Kpyrozopa U (YHKIMOHAJIBLHOM TIPaMOTHOCTH YEJOBEKa I PEIICHHUS
MPaKTUYECKUX 3a]1ay;

I12BnaneHue OCHOBOIIOJIATAIOIIIUMU (du3nUecKuMu MOHATHSIMU,
3aKOHOMEPHOCTSIMHU, 3aKOHAMHU W TEOPHUSMH; YBEPEHHOE HCIIOJIh30BaHUE
(bU3UYEeCKON TEPMUHOJIOTHHN U CUMBOJIUKH;

II3BnageHne OCHOBHBIMU METOAAaMU HAYYHOT'O MO3HAHUS, UCIIOJIb3YEMbIMU
B (pu3nke: HAOIIOICHUEM, OITUCAHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM;
IM4ymenuss oOpabaThiBaTh pe3yJbTaThl W3MEpPEHUN, OOHApPYKUBATh
3aBUCUMOCTh MEXAY (DU3NYECKUMU BEIUYUHAMU, OOBACHITH MOJTyUYCHHbBIS
pe3ynbTaThl U JeNaTh BHIBOIbI,

IISchopmupoBaHHOCTh YMEHHUSA pelIaTh GU3NUECKUE 3a0a4H;
II6chopMupoBaHHOCTh yMEHUSI MPUMEHSATH TMOJYYCHHBIC 3HAHUS IS
OOBSICHEHUS YCIOBUM MPOTEKaHUS (PUBMYECKUX SIBJICHUW B MPHUPOJE,
npodeCcCUOHANIBHONU cdepe W Il MPUHITHS MPAKTUYECKUX PEIICHUN B
TMOBCEHEBHOM JKHU3HMU;

II7chopmMupoBaHHOCTh COOCTBEHHOM TMO3UIMU 10 OTHOIICHHIO K
busndeckoit nHPpOpMaIIUU, TTOJTYIaeMOU U3 Pa3HBIX UCTOUYHUKOB.



2.COJIEP)KAHUE YUYEBHOM JUCIHUIJIAHBI

BBenenue

®dusuka — (yHIaMEHTalIbHAsI HAyKa O MIPUPOJIE.

EcrecTBeHHO-HAy4YHBI METOJA IO3HAHUS, €ro BO3MOXKHOCTH U TpPaHMIIbI
IPUMEHUMOCTH. OKCIIEPUMEHT W TEOpHUs B INPOLECCE IIO3HAHWUS NPUPOJBI.
MogaenupoBanue (QU3NYECKUX SBICHMM M mpoleccoB. Ponb 3KcnepuMeHTa U
TEOpUU B Ipoliecce MOo3HaHWs npupoisl. Pusndeckas BenuuuHa. [lorpemnoctu
U3MepeHU pu3nueckux BeauunH. Pu3ndeckue 3aKoHbl. [ paHUIbl IPUMEHUMOCTH
¢u3nueckux 3akoHOB. [loHsATHE O PU3MUECKON KapTHHE MUpa. 3HaYEHUE (PU3UKH
npu ocBoenuu npodeccuit CI1O u cneunansHocteit CIIO.

1. MexaHuka

Kunemaruka. Mexannueckoe nawxkenue. llepememenue. Ilyts. CkopocTs.
PaBHOMEpHOE TIPSAMOJIMHEMHOE JBWXEHHE. YCKOpeHue. PaBHOnepemMeHHOe
npsMoJiHelHoe nBrkeHne. CBoOoaHoe maneHue. J[BrmkeHue tena, OpOoIIeHHOTO
IO/ YTJIOM K TOpU30HTY. PaBHOMEPHOE ABUKEHUE IO OKPYKHOCTH.

3akonbl MexaHuku HbrorTona. Ilepseiii 3akoH Herorona. Cuma. Macca.
Nmnynbsc. Bropoit 3akoH HeroToHa. OCHOBHOW 3aKOH KJIACCUYECKOM AUHAMHUKHU.
Tperuit 3akoH HproTOHa. 3aKOH BCEMHUPHOIO TATOTEHUA. | paBUTAlMOHHOE MOJIE.
Cuna tspxectu. Bec. CriocoObl u3mepenus Macchl Tesl. Cuiibl B MEXaHUKE.

3aKoHBI COXpaHeHHUs B MeXaHHUKe. 3aKOH COXPaHEHHUs UMITyJibca. PeakTuBHOE
nBkeHue. Pabora cuibl. PaboTa mOTEHUUANBbHBIX CHII. MOIIHOCTh. DHEprusl.
Kunernueckass sHeprus. IloTeHimanbHast dSHeprus. 3aKOH  COXPAaHEHUSA
MEXaHH4eCKOM dHeprun. [[pumeHenne 3akOHOB coxpaHeHus. /lemoncmpayuu

3aBUCUMOCTh TPACKTOPUU OT BIOOPA CUCTEMBI

oTcyeTra. Buabl MEXaHMYECKOTO JIBUKEHHS.

3aBUCHUMOCTh YCKOPEHUS T€Ia OT €r0 MacChl U CUJIbI, IEUCTBYIOIIEH HA TEJIO.

CrnoxxeHue cuJ.

PaBeHCTBO U MPOTUBOIIOI0KHOCTh HAITPABIICHUS CUJI IECTBUS U

MIPOTHUBOICUCTBUSI.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

Cuibl TpeHUsI.

HesecomocTs.

PeakTuBHOEC IBU)KCHHUE.

IIepexox MOTEHIMAIILHON YJHEPTUU B KUHETUYECKYIO U

o0OpatHo.

Jlabopamopnaa paboma

N3mepenne ko3PppuimenTa ynpyroctTu pe3uHsl.



2. OCHOBBI MOJIEKYJISIPHOM (PM3MKH U TEPMOAMHAMHUKH

OcCHOBBI MOJIEKYJIAPHO-KUHeTHYeCKO# Teopuu. UneanbHblii ra3. OCHOBHbBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TeopuH. PazMepsl U macca MOJEKYJ U
atoMoB.  bpoynoBckoe — gBmxenue. Jduddysus. Cunsl  u 3HEprus
MEXMOJIEKYJIIPHOTO B3auMojeicTBua. CTpoeHHe ra3000pa3HbIX, KUIAKUX U
TBepAbIX Tesn. CKOPOCTH ABMKEHHUSI MOJIEKYNI U UX u3MepeHue. WmeanbHblid ras.
JaBnenne raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUHU Ta30B.
Temnepatypa u ee usmepeHue. ['a3oBbie 3aKOHBI. AOCOIIOTHBIM HYIJb TEMIIE-
parypel. TepmoamHamuyeckas IIKajga TEMIIEPATYpPbl. YPaBHEHUE COCTOSHUSA
UJICAJIBHOTO ra3a. MossipHas ra3oBasi IOCTOSIHHASL.

OcHoBbI TepMOAMHAMUKHA. OCHOBHBIE TIOHATHS U ONpEAENeHUs. BHyTpeHH A
SHEPIusi CUCTEMbl. BHYTpEHHSISl SHEPTUs UI€AJIbHOTO ra3a. PaboTa u TemioTa Kak
dbopMbl niepenaun SHEpruu. TemioeMKOCTb. Y AeinbHas TeIIOEMKOCTh. Y paBHEHUE
TerioBoro OanaHca. IlepBoe Hauanmo TepMoauHAMUKH. AauabaTHBIM mporecc.
[Tpunnun neiictBus teroBord MammHbl. KIIJ[ tenmoBoro nBurartend. Bropoe
Ha4aJio TEPMOJIMHAMHUKH. TepMoauHaMUUeCKast mKajga  TeMIeparyp.
XonoawibHble MalMHbL. TermtoBsle apurarenu. OxpaHa npupoIbl.

CaoiictBa mapoB. lcnapenne u koHAeHcauusi. HachlllleHHBIA Tap U €ro
CBOICTBA. AOCONIOTHAsT W OTHOCUTENbHAS BIIAXKHOCTh BO3MyXa. Todka pPOCHI.
Kunenue. 3aBUCUMOCTb TeMIEpaTypbl KUNEHUs1 OT AaBiieHus. lleperpersiii nmap u
€ro UCITOJIb30BaHUE B TEXHUKE.

CaoiicTBa KUAKOCTeil. XapaKTEpUCTHUKA IKUJKOTO COCTOSIHHS BEILECTBA.
[ToBEpXHOCTHBIN CIOM KUIAKOCTH. DHEPrUsi MOBEPXHOCTHOIO CJIOA. SIBIIEHHS Ha
IPaHULIC )KUIKOCTHU C TBEPBIM TeJIOM. KanuisipHbie BICHUS.

CaoiicTBa TBepAbIX TeJl. XapaKTEPUCTHUKA TBEPAOTO COCTOSIHUS BEILIECTBA.
Ynpyrue cBoMCTBa TBEPABIX TeJ. 3aKOH ['yka. MexaHn4eckue CBOMCTBA TBEPIbIX
Ten. TemnoBoe pacmMpeHue TBEPABIX Tel MW KUIKocTer. llmaBneHwe wu
KpUCTAJUIA3ALUS.

Hemoncmpauuu

JIBr>keHue OpOYHOBCKUX YaCTHII.

Judbdyzus.

N3MeHeHne naBieHus ra3a ¢ U3MEHEHUEM TEMIIEPATYPHI ITPU MOCTOSTHHOM

oowveMme. MzoTepmudeckuii 1 n300apHBII MPOIECCHI.

W3meHeHne BHYTPEHHEH SHEPTUN TEJ TIPU COBEPIICHUH PAOOTHI.

Mopenn TemIOBBIX ABUTATEIICH.

Kurienue BOJIbI ITpy MOHUKEHHOM JIaBJICHHH.

[IcuxpomeTp u TUrpoOMETP.

SIBNIeHNSI TOBEPXHOCTHOTO HATSKEHHSI MU CMAauyMBaHUSI.

Kpucramibl, amopdHbie BeleCTBa, )KUAKOKPUCTALITNYECKUE TENa.

Jlabopamopnsie padomut



[IpoBepka ypaBHEHUSI Ta30BOTO COCTOSIHUSI.
Omnpenenenre OTHOCUTENBHOMN BIQKHOCTH BO3yXa.

OHpC,ZIeJIGHI/IG KO3(1)(1)I/IHI/ICHT3 IMOBCPXHOCTHOI'O HATSKCHUA ) KUIKOCTH.

3. DJIeKTpOoAMHAMMKA

DJleKTpU4YecKoe moJje. DJICKTPUUYECKUE 3apsiibl. 3aKOH COXpaHEHHUs 3apsja.
3akoH Kynona. Dnextpuueckoe mnose. HanpspkeHHOCTb 3JIEKTPUYECKOrO TOJIS.
[IpuHuun cynepno3unuu nojeil. Pabora cuia  37I€KTpOCTaTUYECKOTO  MOJIS.
[Torennman. Pa3HOCTh MOTEHIIMAIOB. DKBUIIOTEHUMAIbHbBIE TOBEPXHOCTH. CBS3b
MEXIY HANpsHKEHHOCThIO M PA3HOCTHIO IMOTEHIHUATOB 3JIEKTPUUYECKOTO MOJS.
JAusnexkTpuku B 35ekTprudeckoM noiie. [omsipuzanus nusnektpukoB. [IpoBoannku
B anekTpuueckoM nose. Konaencaropel. CoeiMHEHNE KOHIEHCATOPOB B OaTapero.
DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa. DHEPTUs 3JIEKTPUYECKOTO MOJIS.

3aKOHBI NMOCTOSTHHOTO TOKA. YCIIOBUS, HEOOXOAUMBIE ISl BOSHUKHOBEHUS U
NOJJIEPKaHUS JIEKTpUYECKoro Toka. Cuia TOKa M IUIOTHOCTh TOKa. 3akoH Oma
g ydactka nenu 6e3 D/1C. 3aBUCHUMOCTB 3JIEKTPUYECKOTO COMPOTUBICHUS OT
Marepuala, JJIMHbI U IO MOMEPEYHOTO CEYEHHUs MPOBOJHUKA. 3aBUCUMOCTD
AIEKTPUYECKOTO CONPOTHUBJICHUS MIPOBOJTHHUKOB oT TEMIIepaTyphl.
DJIEKTPOABIXKYIIIAS CUJAa MCTOYHMKA ToKa. 3akoH OMa sl TOJHOM IENu.
Coeaunenue npoBoJHUKOB. CoeMHEHNE MCTOYHUKOB 3JIEKTPUUYECKON SHEPTrUu B
Oatapero. 3akoH Jlxoyns—Jlenna. Pabota U MOIIHOCTH AJEKTPUUECKOTO TOKA.
TernmoBoe AeMCTBHE TOKA.

DJIEKTPUYECKU TOK B NOJYNpPOBOAHUKAX. COOCTBEHHas NPOBOJAMMOCTH
NOJIyIPOBOJHUKOB. [107ynIpoBOJHUKOBBIE TPHUOOPHI.

MarautHoe 1moJie. BekTop HHAYKUMM MardHutHoro nmnons. JlencrBue
MAarHUTHOTO TMOJII Ha MNPAMOJIMHEWHBIM MPOBOJHUK C TOKOM. 3akoH Awmiiepa.
B3aumoneiictBue TOKOB. MarHuTHeli TOTOK. PabGoTa mo IepeMEeleHHIO
MPOBOJAHUKA C TOKOM B MAarHuTHOM Tione. [lelicTBUE€ MarHWTHOrO TMOJsI Ha
nBrokymuicss  3apsa.  Cuna  Jlopenua.  OmpenenieHne  yAeNbHOTO — 3apsia.
YckopuTtenu 3apsSKEHHBIX YaCTHII.

DJIEKTPOMATHUTHASA MHAYKUMSA. OJEKTPOMAarHuTHas WHAYKIuUsA. Buxpepoe
anekTpuueckoe rnojie. CaMOMHAYKIMS. DHEPryus MarHUTHOTO TOJIS.

Hemoncmpauuu

B3aumopencTBre 3apsyKEHHBIX TEN.

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

JIABIIEKTPUKY B DJIEKTPUYECKOM I10JIE.

Konnencaropsi.

TerioBoe 1eNCTBUE IIEKTPUIECKOTO TOKA.

CobcTBeHHAas U PUMECHAs! TPOBOJAUMOCTH MOTYITPOBOAHUKOB.

[1omynpOBOIHUKOBBIN AUOI.

Tpansucrop.

OmneiT Opcrena.



B3anmonencTBrue NpOBOAHUKOB C TOKAMHU.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

DIEKTPOIBUTATEIb. DIEKTPOU3ZMEPUTEIBHBIC

npUOOPHL. DIEKTPOMArHUTHAS UHAYKIHS. OMbITHI

Qdapanes.

3aBucumocts DJIC caMOMHAYKIIMM OT CKOPOCTHM HW3MEHEHHS CHJIbI TOKa WU
WHIYKTUBHOCTH ITPOBOJAHUKA.

Pabora anekrporeneparopa.

Tpanrcdopmarop.

Jlabopamopuwie pabomul

N3mepenne yaenbHOro COPOTUBIICHHS IPOBOAHUKA.

N3yyenue nociieoBaTeNbHOTO U MApalIeETbHOTO COEIMHEHUSI IPOBOHUKOB

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUS UCTOYHUKA HATIPSYKCHUSL.

HccnenoBanue 3aBUCUMOCTH MOIITHOCTH TTOTPEOIsIEMOI JIaMITON HaKaJTuBaHUSI
OT HANPsKEHUS Ha €€ 3aKUMaXx.

Pemienne 3a1a4 o reme: «3aKOHbI TOCTOSIHHOTO TOKa.

N3ydeHue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH

4. KoJie0aHusa ¥ BOJTHBI

Mexanuyeckue kosedanusi. KonebaTenpHoe ABMXKEeHHE. [apMOHUYECKHE
kosjeOanusi. CBOOOJHBIE MEXaHWYECKHe KoJjieOaHus. JIMHelHble MeXxaHU4eCKue
KoJjebarenbHble cucTeMbl. [IpeBpanieHue 3Hepruu Npu KoJiedaTeIbHOM JIBUKEHUU.
CBo0OoHBIE 3aTyXarolue MEXaHUYECKHE KoJIeOaHUs. BrinyxneHHbie
MEXaHU4eCKue KoiaeOaHus.

Yupyrue Bosasbl. [lomepedHble W NPOJOJIBHBIE BOJHBI. XapaKTEPUCTUKHU
BOJIHBI. YpaBHEHUE TUIOCKOW Oerymieil BosHbl. MHTepdepentus BonaH. [lonstue o
T paKIU BOJIH. 3ByKOBBIE BOJIHBI. YJIBTPa3BYK U €ro NPUMEHEHUE.

DJIEKTPOMATHUTHBIE KoJie0aHuss. CBOOOIHbBIE AIIEKTPOMATrHUTHBIE KOJICOAHNS.
[IpeBpamienne  sHeprud B KojeOaTelIbHOM  KOHType.  3aTyXarolue
AIIEKTPOMAarHuTHbIe KojeOaHusa. ['eHepaTop He3aTyxaroUIMX 3JIEKTPOMArHUTHBIX
KojeOanuii. BbIHYXKIeHHBIE dleKTpuueckne KoseOanus. IlepeMeHHBIN TOK.
['eneparop nepeMeHHOro TOKa. EMKOCTHOE W HMHIYKTHBHOE CONPOTHBICHUS
NEPEMEHHOr0 TOKa. 3akoH OMma Il 3JIEKTPUYECKOW LENU IMEPEMEHHOIO TOKa.
Pabota u MourHOCTh mepeMeHHOro Toka. ['eHepaTtopsl Toka. TpaHchopMaTopsbl.
Tokn  BbICOKOW  4acToThl. llomyyeHwe, mepemaya UM pacHpeAcICHUE
AIEKTPOIHEPTHH.

DJIEKTPOMATHUTHbIE BOJHBI. DJIEKTPOMAarHUTHOE TMOJE€ KaK OCOOBIM BUA
MaTepuu.  DJIEKTpOMarHuTHble  BoOJIHBI.  BuOpatop I'epua.  OTKphITHIN
KoJiebaTenbHbli KOHTYp. M3o00perenue pamuo A. C. IlomoBeiM. IlonsTue o
paaunocBs3u. [IppumeHeHne 31eKTpOMarHuTHBIX BOJIH.

Hemoncmpayuu

CB0OOHBIE U BBIHYK/ICHHBIE MEXaHHUUECKHE

KoseOanusi. Pezonanc.



OOpa3oBaHuE U pacpOCTPAHEHNE YIIPYTUX BOJIH.

YacroTa kosebaHuii U BbIcOTa TOHA 3ByKa. CBOOOAHbBIE

3JIEKTpOMarHuTHbIE Kosnebanus. OcuuuiorpaMmma

nepeMeHHoro Toka. KonaeHncarop B nienu

NEPEMEHHOT0 ToKa. KaTylka HHIYKTUBHOCTH B LIENH

NEPEMEHHOT0 TOKa. Pe30HaHC B MOCIe10BaTENbHOM

LENH [IEpEMEHHOT0 ToKa. M3nydyeHue u npuem

AJIEKTPOMArHUTHBIX BOJH. PamnocBs3p.

Jlabopamopnwie pabomut

W3ydeHne 3aBUCUMOCTH MEpUO/ia KOJIeOaHU HUTSHOTO MasiTHUKA OT JAJTUHBI
HUTH.

N3yuenue ycrpoiictBa u paboThl Tpanchopmaropa. [lomyuenue u nepenaua
AIIEKTPOIHEPTUH.

5. OnTuka

IIpupoga cBera. CKOpOCTh pacHpOCTPaHEHUsI CBETA. 3aKOHBI OTPAXKEHUS U
npenomiieHus ceera. IlonHoe orpaxenue. JIMH3bl. ['1a3 Kak onTuyeckas cucreMa.
OnTuueckue mpruOOpsI.

BosiHoBbIe cBolicTBa cBeTa. MHTeppepenus cBeta. KorepeHTHOCTh CBETOBBIX
ay4eil. Uatepdepenuust B ToHkux miueHkax. [lomockl paBHoi TonmuHbl. Kosnbia
Hrrotona. Ucnonws3oBanue wuntepdepeHnn B Hayke W TexHuke. Judpaxius
cBera. [udpakuus Ha menu B mapajuleNbHbIX Jdy4yax. JudpaknuoHHas perieTka.
[Tonsitue o romorpaduu. Ilonspuzanus nonepeunsix BodH. [lonspuzauus ceera.
JBoitHoe myuenpenomiienue. [lomsipouasl. Jlucnepcusi cBeta. Buabl cnekTpos.
Cnektpbl  ucnyckanus. CHOekTpbl  MOMVIOUIEHUS.  YJIbTpapHUOJIETOBOE U
uH(ppakpacHoe u3nyyeHus. PenrrenoBckue nyun. X nmpupona u cBOMCTBA.

Hemoncmpauuu

3aKOHBI OTPAKEHHUS U MTPETIOMIICHUS CBETA.

IlonHOE BHYTpEHHEE OTPAKEHUE.

OnTuyeckue mpudbopsl. Uutepdepenims

cBera. {udpaknus ceera. [lonspuzamms

CBETA.

[lonyuyeHue ciekTpa ¢ MOMOLIBIO IPU3MBI.

[ToydyeHue cexkTpa ¢ mMOMOIIbIO JUGPAKIIMOHHON PEIIETKH.

CnexTpocCKoI.

Jlabopamopnsie pabomut

OmnpenesneHue moka3aress NpeJoMICHUs CTeKIa

Omnpenenenre POKYCHOTO PacCTOSTHUS COOMPAIOIICH JTNH3BI.

[TocTpoeHue n3o0paxxeHuil B TOHKUX JUH3aX. ONTHYeCKre MPruOOopHI.
N3mepeHue IIMHbI CBETOBOM BOJIHBI C TOMOIIBIO TU(PPAKIIMOHHON PEIIETKHU.
HaGmronenue uatepdhepeHunu, Tuppakiiuu, Mojaspru3aiuy cBeTa.

6. Di1eMeHTbI KBAHTOBOM (PU3MKHU



KBanroBass onrtuka. KantoBas runore3a Ilmanka. @otonbl. BHemHwnii
dboTtoanekTpudeckuii 3¢ dext. Buyrpennunii potodddext. Tumnsl GoTo3I€MEHTOB.

®du3zuka aroma. Pa3BuTue B3IJIS0B HAa CTPOEHUE BEHIECTBA. 3AKOHOMEPHOCTH
B aTOMHBIX CIIEKTpax Boaopona. SAnepHas mozaenb aroma. OmnbiTel D.Pe3epdopra.
Mopens atoma Bogopoaa no H.bopy. KBantoBbie renepatopsi.

®du3nka aToMHOro sapa. EcrecTBeHHass  paguoOaKTHUBHOCTb.  3aKOH
paanoakTuBHOrO pacnana. CrnocoObl HAOMIOEHUS W PETUCTPALMH 3apsS>KEHHBIX
gactull. Dpdexr BaBunoBa — YepenkoBa. Ctpoenne atomHoro siapa. Jledekr
MaccChl, PHEPrusi CBSI3M W YCTOWYMBOCTh ATOMHBIX siiep. SJIE€pHbIE pPEaKIUHU.
HckyccTBeHHass paJHOAaKTUBHOCTh. JleneHnue Ttsokenbvix saep. Llemnas spepHas
peakuusa. Ymupasisemas ULenHas peakuusa. SnepHeii  peakrtop. llomyuenwme
PaIMOaKTUBHBIX M30TOMOB M MX MpuMeHeHue. buosormyeckoe neicTBue paauo-
AKTUBHBIX U3Ty4YCHUIN. DJIEMEHTapHbIC YACTHUIIBI.

Jemoncmpayuu

dotodrddekrT.

JIuHeiiuaTbie CIIEKTPhI PA3JIMYHBIX BELIECTB.

N3nydenue nazepa (KBAaHTOBOTO

redeparopa). CueTYuK HOHUZUPYIOITUX

V3JIyYCHUH.

Jlabopamopnwie pabomul
N3ydeHne TpeKoB 3apsKEHHBIX YaCTHIL IO TOTOBBIM (oTorpadusim

7. IBosonusa Becesennoi

Crpoenue u pazButue Bcenennoii. Hama 3Be3nHas cucrema — ['anmakTuka.
Hpyrue ranaktuku. beckoneunocts Bceenmennon. IloHsATHE O KOCMOJOTHH.
Pacmmpsiromasacss  Bceenennas. Mopgens rtopsiuert  Bceenennoit. CtpoeHue u
MPOUCXOXKICHNE | ATaKTHK.

JBosonusa  3Be3d. I'mmore3a mnpoucxo:xkaenusi CoJIHEYHOW CHCTEMBI.
TepmosinepHslii cuntes. [Ipobnema tepmosiaepHoit sHepreTuku. DHeprus CosHua
1 3Be3/1. DBomtonus 38e31. [Iponcxoxaenre CoTHEUHON CUCTEMBI.

Hemoncmpayuu

Conneunas cuctema (MOJIEIIb).

dotorpadun maHeT, cAeNaHHbIE C KOCMHUYECKUX 30H]IOB.

Kapra JlyHb! u nuianer.

Crtpoenue u 3Bosronus BeeneHHOM.



3. TEMATUYECKOE INIAHUPOBAHUE

EcrecTBeHHOHAY4YHBbIN NPOPMIb

[Ipu peanuzanuu coaepkaHusi oOIIe00pa30BATEIBHON YYEOHOU TUCHUILIUHBI

«Duzuka» B mpeaenax ocBoenus OIl CIIO nHa 06a3ze OCHOBHOTO

00111eTO

oOpazoBaHus C TOdydyeHHeM cpeaHero obmero o6OpazoBanus (IITICC3)

MakCcHMaJjbHas yueOHasl Harpy3ka oOy4aroInXCsl COCTaBIISIET:

* o crenranbHOCTIM CIIO ecrectBeHHOHAY4YHOTO TIpodhrurst — 97 dacos, w3

HUX ayauTopHas (oOs3aTenbHasi) Harpy3ka oOydYaroniuxcsi, BKJIOYas
nabopaTopHblie paboThl — 97 yacoB
TemaTnyeckuu nJIaH
Bup yueOHo# padoThl KoJsmnuyecTBo yacos
AyAUTOpPHBIE 3aHATHS. Cneunansnoctu CIIO
Coaep:xanue 00y4eHust
Beenenue 1
1. Mexanunka 7
2. MonexkynsapHas pu3uka. 18
TepmoanHaMuka
3. DneKTpoAMHAMUKA 24
4. KonebGanus v BOJTHBI 12
5. OnTuka 16
6. DJIeMeHTbI KBaHTOBOW (pU3MKH 16
7. OBosronusa Becenennoit 1
HTroro 95

BHeayauropHasi camocTosiTe/ibHasi padora 48

B ToMm umncre: | |

Ilpomercymounan ammecmauus 6 ghopme oughghepenyuposannozo 3auéma - 2
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4. ITIEPEYEHb MIPAKTUYECKHNX PABOT

[TPODUNJIb: ecTeCTBEHHOHAYYHBIN
CITEHMAJIBHOCTb: 19.02.10

Bun | HanmenoBanue pa3ienoB v 3aHATUI
PA3JIEJI 1 Mexanuka
JIP 1 N3mepenune korpUIMeHTa ynpyrocty pe3uHsl.
PA3JIEJI 2 OcHOBBI MOJIEKYJISIPHOU (U3MKH U TEPMOAUHAMMUKH
JIP 2 | lIpoBepka ypaBHEHHS Ta30BOIO COCTOSTHUS.
JIP 3 | Onpenenenre OTHOCUTENBHOM BIIaXXHOCTH BO3AyXa.
JIP 4 | Onpenenenne kod3hPUIHEHTA TOBEPXHOCTHOTO HATSHKEHUS JKUIKOCTH.
PA3JIEJI 3 DuekrpoanHaMuka
JIP5 | 3Mepenue yneapHOro COnpoOTUBIIEHU IPOBOJIHUKA.
JIP 6 | M3ydeHue nociaenoBaTesIbHOTO U MAPAUIEIbHOIO COETMHEHUS TPOBOIHUKOB
JIP7 | Onpenenenne 3/1C u BHyTPEHHETO CONPOTUBIIEHUSI HCTOUHUKA HAIIPSKEHUS.
JIP 8 WccnenoBanue 3aBUCHIMOCTH MOIITHOCTH MOTPEOIIIEMOM JTaMIION HaKaTMBaHUS OT
HaNpPsDKEHUS Ha €€ 3aKuMax.
IIP 9 Pemenne 3amad 1o Teme: «3aKOHBI TOCTOSHHOTO TOKA.
JIIT10 | M3yueHue sSBiIEHUS 2JEKTPOMAarHUTHON UHTYKIIUU
PA3JAEJI 4 KoJsieOanus ¥ BOJIHBI
JIP 11 | M3yueHue 3aBUCUMOCTH MEePHOAA KOJeOaHUH HUTSHOTO MasiTHUKA OT JUTMHBI HUTH.
[P 12 | U3ydenwne ycTpoiicTBa u paboTsl Tpanchopmaropa. [lonyuenue u nepempayua

SJICKTPOSHCPIUH.




PA3JIEJI 5. OnTuka

Onpenenenue nokasaress NPEIOMIICHHS CTEKIIA
JIP 13

JIP 14 .
0T 15 [TocTpoenne n300pakeHU B TOHKUX JHH3aX. ONTHYECKUE TPHOOPHI.

Omnpenenenne GOKyCHOTO pPacCTOSTHUSI COOUPAIOILIEH JIMH3BI.

JIP 16 | VI3MEpeHHE JUTHHDBI CBETOBOM BOJIHBI € TIOMOLIBIO U (PAKIHOHHON PEIIETKH.
JIP 17 | Habmronenue unreppepenunu, qudpaxkunu, Noasipu3aluy CBET

6. DiieMeHTHI KBAHTOBOM (PM3UKU

W3yuenne TpeKoB 3apspKEHHBIX YacTHI] 110 TOTOBBIM (oTorpadusim




5.IIpumepHble TeMbl pedepaToB
(moky1a10B), HHAUBHUAYAJIbHBIX
MPOEKTOB

* Anexcannp I'puropbeBuu CTos1eTOB — pyCcCKUil PU3UK.

* Anexkcannp CrenanoBuy IlonoB — pycckuil yueHslid, H300peTaTesns pajauo.
* AnbpTepHaTHBHAs YHEPreTUKA.

* AKyCTHYECKHE CBOMCTBA MOJYIPOBOJIHUKOB.

* Annpe Mapu AMnep — OCHOBOIIOJIOKHHUK JJIEKTPOJIUHAMUKH.

* ACHUHXpPOHHBIU JBUTATEIIb.

* AcTepouibl.

* ACTpOHOMUS HAILIUX JTHEW.

* AtomHas ¢usuka. M3oronsl. [IpuMeHnenne paguoakTUBHBIX U30TOIOB.
* beckoHTaKTHbIE METOIbI KOHTPOJISI TEMIIEPATYPHI.

* bunonspHsie TPaH3UCTOPBI.

* bopuc CemenoBuu SlkoOu — UMK U U300peTATEIb.

* Benuuaiiimme OTKpbITUS (QUBHKH.

* Bunpl anekTpuyeckux paspsaaoB. DIEKTPUUECKUE Pa3psiibl HA CIIykKOe
4eJIOBEKa.

* Brnusnaue nedexToB Ha pu3NUECKHE CBOMCTBA KPUCTAIIIOB.

* Bcenennas u TemHas Marepusl.

* TINayineo 'anuitelr — OCHOBATENb TOYHOTO €CTECTBO3HAHUS.

* T'onorpadus u ee npuMeHEHHE.

* JIBM>KeHHE Tesa IEPEMEHHON MaCCHI.

* JIudpakuus B HAIICH KU3HH.

» JKunakue KkpucTtajuibl.

* 3akonsl Kupxroda mys 351eKTpudeckoi 1eru.

* 3aKOHBI COXpPAHEHHS B MEXAHHKE.

* 3HaueHue OTKpbITUH ['anunes.

* Uropes BacunbeBuu KypuaToB — ¢Gu3HK, oOpraHu3aTop aTOMHON HAYKH U
TEXHUKH.

* Hcaak HproToH — co3aaTenb KIacCHUeCKON (hHU3UKH.

* HMcnosp30BaHne 3JIEKTPOIHEPTUU B TPAHCTIOPTE.

* Knaccudukanus u XxapakTepUCTUKU 3IE€MEHTAPHBIX YaCTHII.

* KoHCTpyKIIMOHHAs MPOYHOCTH MaTe€pUaja U €€ CBI3b CO CTPYKTYPOU.
* KoHCcTpyKuus u BUAbI 1a3€POB.



KprosnektpoHuka (MUKpO3JIEKTPOHHUKA U XOJION).

JlazepHbI€ TEXHOJIOTUH U UX HUCIIOJIb30BaHUE.

Jleonapno na Bunum — y4eHsIil 1 ©1300peTaTeb.

MarauTHbie U3MepeHust (MPUHIUITBI TOCTPOCHUS TPUOOPOB, CITOCOOBI
WU3MEPEHUS MAarHUTHOTO TOTOKA, MATHUTHON MHTYKIIMH).

Maiikn dapaneit — co3aarensb y4eHHs 00 371EKTPOMAarHUTHOM TIOJIE.
Makc IInank.

MeTton MEUYEHbIX aTOMOB.

MeTonbl HaOIIOIEHNS U PETUCTPALIMU PAJUOAKTUBHBIX U3IYyYSHUN U YaCTHIL.
Mertonp! onpeaeneHus MmIOTHOCTH.

Muxaun BacunseBud JIOMOHOCOB — y4€HBIN SHLIMKIIONIEIUCT.

Mogenu atoma. OnwiT Pezepdopa.

MonekyIsIpHO-KMHETUYECKAS] TEOPUS UICAUTbHBIX Ta30B.

MonHust — ra3oBbIil pa3psaa B IPUPOIHBIX YCIOBHSIX.

HanoTexHoI0THs — MEXIUCIUIUIMHApHAS 001acTh PyHIaMEHTAIBLHOMN U
MPUKIIATHON HAYKH U TEXHUKH.

Hukona Tecna: >kxu3Hb 1 HEOOBIYAWHbBIE OTKPHITHS.

Huxomnait KonepHuk — co3zaresb re IMoleHTPUYECKO CUCTEMbI MUPA.
Hunbc bop — onuH U3 co3nareneid COBpeMEHHON (hU3UKH.
Hykneocunres Bo BeeneHnoin.

OObsicHeHue GOTOCUHTE3A C TOUKU 3pEHUs (PUUKH.

OnTtuueckue sSBICHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOJANMOCTH.
IIepeMeHHBIN JIEKTPUUECKUM TOK U €T0 IIPUMEHECHUE.

IIna3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.

[InaneTsl COTHEUHOUM CUCTEMBI.

[TomynpOBOJHUKOBBIE TATYMKHA TEMIIEPATYPHI.

[IpumeHeHne KUIKUX KPUCTAJUIOB B MPOMBIILICHHOCTH.

[IprumeHeHune A1epHBIX PEAKTOPOB.

[Tpupona dbeppomaraeTusma.

[TpoGaembl 9KOJIOTHUH, CBSI3aHHBIE C UCTIOIH30BAHUEM TETIJIOBBIX MAIITHH.
[Ipon3BoaCcTBO, IEpPEAAYa U UCTIOJIB30BAHUE JIEKTPOIHEPTHUH.
[Tpoucxoxaenne COJTHEYHON CUCTEMBI.

[Tbe303nekTpryeckuii 3(hPexT ero npuMeHeHue.

Pa3ButHe CpencTB CBI3U U Paguo.

PeakTuBHBIC IBUTATEIN U OCHOBBI pa0OTHI TEIUIOBOW MAITUHBI.
PennkroBoe uziyueHue.

Pentrenosckue nyun. Mctopust oTkpeiTus. [Ipumenenue.

Poxnenune u 3Boronus 3B€31.

Ponp K. O. [InonK0BCKOTO B pa3BUTHUH KOCMOHABTHKHU.

CBeT — PIEKTpOMAarHuTHAs BOJIHA.

Cepreii [TaBnoBuu KopoisieB — KOHCTPYKTOp M OpraHu3aTOp IPOU3BOICTBA
PAKETHO-KOCMUYECKOW TEXHUKH.



* Cuibl TpeHus.

* CoBpeMEHHasl CITyTHUKOBAs CBSI3b.

+ CoBpeMeHHas pu3nyeckas KapTHHA MUpa.
* COBpEMEHHBIE CPEJICTBA CBSI3H.

* CoJHIIE — UCTOYHHK KU3HU HA 3eMIIe.

* Tpanchopmaropsr.

6. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUYEFHOM JEATEJIBHOCTH

CTYJIEHTOB

Conep:xanue
00yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B /IEATEJIbHOCTH
CTY/1€HTOB (Ha YPOBHE YUeOHBbIX /IeiicTBHI)

BBeaenue

YMeHHs TOCTAHOBKH 1IeJIeH 1eATeTbHOCTH, INIAHUPOBAHUS COO-
CTBEHHOU JEATEIbHOCTH JUIS JOCTUKEHHUS ITIOCTABIECHHBIX
LeJIeH, IPEIBUICHHS BO3MOKHBIX PE3yJbTaTOB ITUX JCHCTBHM,
OpraHM3aly CaMOKOHTPOJIS U OLIEHKU IOJy4EHHBIX
pe3ynbraToB. PasBuTHe ciocoOHOCTH SICHO M TOYHO U3J1araTh
CBOM MBICJIH, JIOTHYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHUS,
BOCIIPHHUMATh U aHAJIM3MPOBATh MHEHUS COOECETHUKOB,
IIPU3HABAs IIPABO JIPYroro 4ejoBeKa Ha MHOE MHEHHUE.
[TpousBenenne u3mepeHnus HU3NMIECKUX BEIUIHH M OI[CHKA
I'PAaHMIIBI IOTPEITHOCTEW U3MEPEHUM.

IIpencraBnenue rpaHuLbl HOTPEMIHOCTEN U3MEPEHU ITpU
[IOCTPOECHUHU I'PaUKOB.

YMeHue BrICKa3bIBaTh T'UIOTE3bI AJ1s1 O0BSCHEHUS
HaOJIFOJaeMBIX SIBJIEHUH.

YMeHue npeiaratb MOJEIH SIBICHUH.

VYkazaHue rpaHull IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
N350xkeHne OCHOBHBIX IOJIOKEHUN COBPEMEHHOW HayYHOU
KapTUHBI

MHpa.

[TpuBeneHre npUMepOB BIUSHUSA OTKPBITHI B pU3UKE HA
IIPOrpPeCC B TEXHUKE U TEXHOJIOTUU IIPOU3BOICTBA.
Wcnonp3oBanne MHTepHETA /7151 TOMCKA HHGOPMAITUH

1. MEXAHUKA

Kunemamurka

[IpencraBieHre MEXaHUUECKOTO JABH)KEHUS TeJla yPaBHEHUSIMU
3aBHCHUMOCTH KOOPJMHAT U MPOEKIMEeN CKOPOCTH OT BPEMEHH.
[IpencraBineHre MEXaHMUECKOTO JBMKEHUS Tesa rpadukamMu
3aBHCHUMOCTH KOOPJMHAT U MPOEKIMEeN CKOPOCTU OT BPEMEHH.
Omnpenenenne KOOpAUHAT MIPOUIEHHOTO MYyTH, CKOPOCTH U
YCKOpEHUs Tela Mo rpadukaM 3aBUCUMOCTH KOOPJIUHAT U
MIPOEKIINI CKOPOCTH OT BpeMeHu. Onpeenienrne KoopAruHaT
MPONJICHHOTO TyTH, CKOPOCTH U YCKOPEHUS Tella Mo
YpaBHEHUSM 3aBUCUMOCTH KOOPAMHAT U MPOEKINI CKOPOCTHU OT
BPEMEHH.

[IpoBenenmne cpaBHUTENBHOTO aHAIM3a PABHOMEPHOTO U
PaBHONIEPEMEHHOTO JBUKEHHH.

VYkazaHue MCIOJIb30BaHMsl IOCTYIATEILHOTO U BPAIATEILHOTO
JBUKEHUH B TEXHUKE.

[TproGperenue omnpiTa paboThI B TPYIIIE C BHINOJIHEHHEM
Pa3IMYHBIX COLIMATIBHBIX POJIEH.

Pa3paboTka BO3MOKHOMN CHCTEMBI IEHCTBUN U KOHCTPYKIIMH JISI
HKCIEPUMEHTAIBHOTO ONPEAETICHNU KUHEMAaTUYECKUX BEJINYHH.
[TpencraBnenne MHPOPMALIMKU O BUAAX JBUKEHUS B BUJIE
TaOJINIIBI

3aKombl COXPAaHenus 6
MEXAHUKE

[IprMeHeHre 3aKOHa COXPAHEHUS UMITYJIbCA JIJIS1 BEIYUCIICHUS
W3MEHEHUN CKOPOCTEN TeJl MPU UX B3aUMOJICUCTBHUSIX.
N3mepenne paboThl CUJI M UBMEHEHHE KUHETUYECKOU SHEPTUU
Tena. Beruncnenue paboThl CUJI U U3MEHEHUSI KHHETUYECKOM
SHEPTrUH Tena.




Brruncnenue noTeHIHMATbHON SHEPTUU Tel B TPAaBUTAI[IOHHOM
nosie. OnpeneneHre NOoTeHIMaIbHON SHEPTUU YIIPYTO
nehOpMUPOBAHHOTO Tella 0 U3BECTHOM Aedopmaluu u
KecTKocTu Tena. [IpuMeHnenre 3akoHa COXpaHeHus
MEXaHUYECKOI HEePTruu Mpu pacueTax pe3yabTaToB
B3aMMOJICHCTBUI T€J rPaBUTALIMOHHBIMU CUJIAMU U CUJIAMU
YIPYTOCTH.

YKa3aHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHUKH.
VYka3zanue yueOHbIX IUCUUIUIMH, IPU U3YYEHUH KOTOPBIX
MCIOJIB3YIOTCS] 3aKOHBI COXPaHEHHSI

2. OCHOBBI MOJIEKYJIAPHOW ®U3UKN U TEPMOJIWHAMUKH

OcHo8bl MONIEKYAPHOTL
KUHemuueckou meopuu.
Hoeanvnutii 2a3z

BrinosHeHNE 3KCIEPUMEHTOB, CIIYKAILUX JJIs1 000CHOBaHUS
MoJieKyIsipHOo-kuHeTnueckoil reopun (MKT). Pemenue 3anad ¢
IIPUMEHEHUEM OCHOBHOT'O YPABHEHMSI MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU T'a30B.

Omnpeznenenne napamMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHUU YPAaBHEHUS COCTOSIHUS U1€aJIbHOTO
raza. OnpezeneHne napaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUU U NTPOUCXOIALINX IPOLECCOB 10 rpapuKam
3apucumoctu p (T), V (T), p (V).

OxcniepuMenTanbHoe uccienopanue 3apucumoctu p (T), V (T),
p (V). [Ipencrasnenue B BuaE rpag kOB H30XOPHOTO,
1300apHOT0 U U30TEPMUUYECKOTO MPOLIECCOB.

Beruncnenue cpeiHell KWHETUYECKOM SHEPTUU TEIUIOBOIO
JBUKEHHS MOJIEKYJI 10 U3BECTHOM TeMIlepaType BELECTBa.
Bricka3sbiBanue rumnores st 00bICHEHUS HAOII0IaEMbIX
SABJICHUM. YKa3aHHWE IPaHUL] IPUMEHUMOCTH MOJEIH
«UaeaJbHBIN ra3» U 3akoHoB MKT

Ocnoswt
mepmooOuHaMuKu

M3MepeHue KoaruecTBa TEIIOThI B IIpoLeccax TeIIoNnepelauH.
PacueT konnuecTBa TEmI0ThI, HEOOXOAUMOTO ISt
OCYIIIECTBJIEHUS 3aJaHHOTO IIpoLiecca C TEIIoNepe1adei.
PacueT u3MeHeHus BHYTpEHHEH SHepruu Tel, paboThl U
NEPEJaHHOTO KOJINYECTBA TETUIOTHI C UCIIOIb30BAaHUEM IIEPBOTO
3aKOHa TepMOJAMHAaMUKH. PacueT paboThl, COBEpPIIECHHOI ra3oM,
n(z rpaduKy 3aBUCUMOCTH

p (V).

Beruucnenue paboTel rasa, coBepiieHHON Py U3MEHEHUHU
COCTOSIHUSA 110 3aMKHYTOMY IIMKIy. Berancnenne KIIJI npu
COBEpILEHUH ra30M pabOThI B IpolieccaXx U3MEHEHUs COCTOSHUS
0 3aMKHYTOMY IMKJTY. OOBbsSCHEHHE TPUHIUIIOB IEHCTBHS
TEIUIOBBIX MaIIMH. J[eMOoHCcTparus poiau pU3NKH B CO3/1aHUU U
COBEPUICHCTBOBAHNH TEIUIOBBIX ABUTATEIEH.

W3n0xKeHne CyTH SKOJIOTHYECKUX MPo0IieM, 00yCIIOBIEHHBIX
paboToil TEeIUIOBBIX JBUTATENEH U MTPEUIOKEHUE MTyTH UX
peleHus. YKa3aHue rpaHul] IPUMEHUMOCTH 3aKOHOB
TEPMOJMHAMUKHU. Y MEHNE BECTH JIUAJIOT, BBICIYIIMBAaTh MHEHUE
OIIIOHEHTA, YYaCTBOBATh B IUCKYCCUU, OTKPBITO BBIPAXKaTh U
OTCTanBaTh CBOIO TOUYKY 3PEHHUS.

VYka3zaHue y4eOHbIX JUCHUIUINH, IPH U3YYE€HUN KOTOPBIX
UCMOJB3YIOT y4eOHbIH MaTepran «OCHOBBI TEPMOIMHAMKIY

Ceoiicmea napoe,
Hcuoxocmeit, meepovix
men

M3MepeHune BIaXXHOCTH BO3/yXa.

PacueT konnuecTBa TEmI0ThI, HEOOXOAUMOTO ISt
OCYILIECTBIICHHSI ITPOLecca NMepexoia BEIIECTBA U3 OJHOTO
arperaTHOro COCTOSTHUSI B

Jpyroe.

DKcIepUMEHTAIbHOE UCCIIeI0BaHNE TETIJIOBBIX CBOMCTB
BemlecTBa. [IpuBeneHre npuMepoB KanWUISPHBIX SBJICHUNA B
ObITY, IPUPOJIE, TEXHUKE.

VccnenoBanne MEXaHUYECKUX CBOMCTB TBEP/IBIX TEIL.
[TpumeHenne GU3NIECKUX MOHATUN U 3aKOHOB B YUeOHOM
MaTtepHaie npo(ecCHOHAIBHOTO XapaKkTepa.
Hcnonb3oBanue MHTEpHETA /U1 IOKMCKA MHPOPMALIUHU O
pa3paboTKax U MPUMEHEHUAX COBPEMEHHBIX TBEPABIX U
aMOpP(HBIX MaTepPHAJIOB

3. JJIEKTPOIUHAMHUKA




9ﬂel<mpocmamul<a

BerancieHue crui B3auMOICHCTBHS TOUCYHBIX JICKTPHUCCKUX
3aps7IOB.

BeruncieHue HapsHKEHHOCTH 3JICKTPHUYECKOTO T0JIS OJTHOTO H
HECKOJIBKMX TOYEUYHBIX DJIEKTPHYECKHX 3aPsI0B.

Brruncnenue noteHuana 3IeKTPUUECKOro Mol OJTHOTO U
HECKOJIbKUX TOUCUHBIX JIEKTPUUECKUX 3apsiioB. M3mepenue
Pa3HOCTH MOTEHIIUAJIOB.

W3mepenne sHepruu 3J1eKTPUIECKOro MoJis 3apsSKEHHOTO
KOHJICHCATOopa.

Brruncnenue sHepruu 3J1eKTPUIYECKOro Mo 3apsKEHHOTO
KOHJICHCATOpA.

Pa3zpaboTka rmiaHa u BO3MOKHOM CXEMBI ICUCTBUI SKCIIEPUMEH -
TaJIbHOTO OMPEIeNICHUs IEKTPOEMKOCTH KOHIEHCAaTOpa 1
JTURJIEKTPUUYECKON MTPOHUIIAEMOCTH BEIIECTBA.

[IpoBeneHne cpaBHUTENBHOTO aHAIN3a IPABUTALIMOHHOTO U
AIIEKTPOCTATUYECKOTO MOJIeH

IlTocmosannuwiit mok

N3mepenne MoiHOCTH ekTpudeckoro Toka. M3mepenne 31C
Y BHYTPEHHETO CONPOTUBJICHUSI NCTOYHHKA TOKA. BrimonHnenue
pacyeToB CUJIbI TOKA M HAMPSHKEHUM HA y9acTKax
anekTpudeckux uemnei. O0bsiICHEHNE Ha TpUMepe
ANEKTPUUECKON 1enu ¢ 1ByMs ncrounnkamu toka (3/C), B
KaKOM CJTy9ae UCTOYHHUK AJICKTPUUYSCKON SHEPTUU padOTaeT B
peKHME TeHEepaTopa, a B KAKOM — B PEKUME TOTPEOUTEIIS.
Ornpezenenne TeMIepaTypbl HUTH HakanvuBaHus. M3amepenue
AIIEKTPUYECKOTO 3apsAa 3JieKTpoHa. CHATHE BOJIbTaMIIEPHON
XapakTepucTuku nuonaa. [IpoBegeHne CpaBHUTEIHHOTO aHAIIN3A
MOJIYITPOBOJTHUKOBBIX JHOJIOB U TPHOJIOB.

Hcnons3oBanue MaTEpHETA 1715 TIOMCKA MH(DOPMAIIAN O
MEePCIEKTUBAX PA3BUTHS MOJIYIIPOBOJHUKOBOU TEXHUKH.
YcraHOBKa NPUYMHHO-CIIEACTBEHHBIX CBSI3€M

Maznumnmnoie aenenusn

W3mepeHune MHIyKIIMUM MarHUTHOTO 1oJisd. Beruncienue cu,
JEHCTBYIOIIMX HA IPOBOAHUK C TOKOM B MATHUTHOM TIOJIE.
Beruncienue cuil, A€MCTBYIOIIUX HA dJIEKTPUUYECKUAN 3apsil,
JBUKYILUICS B MATHUTHOM IIOJIE.

Uccnenoanue sABiIeHUN 3EKTPOMATHUTHON UHIYKIIHH,
CaMOMHTyKIUH.

Brruncnenue sHeprun MaraHuTHOro nojisi. O0bsicHeHHe
MpUHLINIA AeHCcTBUS daekTpoaBurarens. O0bsCHEHUE MPUHIINUIIA
JEICTBUS TeHepaTopa AEKTPUIECKOTO TOKA U
AIIEKTPOU3MEPUTEIBHBIX MPUOOPOB. OObSICHEHNE TPUHIINIIA
JeficTBUS Macc-crieKTporpada, yckopuTenen 3apsiKeHHbIX
yactull. OObsICHEHUE POJIU MATHUTHOTO MMOJIST 3€MJIU B KU3HU
pacTeHUM, )KUBOTHBIX, YEJIOBEKa.

[TpuBeneHre npuMepoB NPAKTUYECKOTO PUMEHEHUS
W3YYEHHBIX SBJIEHUH, 3aKOHOB, TPHUOOPOB, YCTPOICTB.
[IpoBeneHne cpaBHUTENBHOIO aHAJIM3a CBONCTB
AIIEKTPOCTATUYECKOT0, MArHUTHOT'O 1 BUXPEBOTO
aneKkTpudeckux nosieid. OObsCHEHNE HA TPUMEpPE MarHUTHBIX
SBJIEHUH, TOYeMy GU3UKY MOKHO pacCMaTpUBATh KaK
METaIUCUUIIINHY

4. KOJNEBAHUS Y BOJTHBI

Mexanuueckue koneoa-
HUs

HccnenoBanue 3aBUCUMOCTHY TIepUoAa KoJeOaHun
MaTeMaTHYeCKOr0 MasTHUKA OT €T0 JUIMHBI, MacChl U
aMIUTMTYABI KoneObanuii. MccnenmoBanue 3aBUCUMOCTH TIEpUOAA
Kose0aHuil Tpy3a Ha PYKUHE OT €r0 MaCcChl U KECTKOCTHU
NpYXUHBL. BeIuucienne neproja kolebaHuii MaTeMaTHIECKOTO
MasiTHUKA M0 U3BECTHOMY 3HAUEHUIO €ro JUTMHBI. Beruncnenue
nepuoja konebaHuil Tpy3a Ha MPYKUHE 10 N3BECTHBIM
3HAYEHUSM €T0 MACChl U KECTKOCTU MPYKHUHBI. BeipaboTka
HABBIKOB BOCIIPUHUMATh, aHATM3UPOBATH, IEpepadaThIBaTh U
MPEIbSIBISATH HHPOPMAIMIO B COOTBETCTBUH C MTOCTABIICHHBIMH
3a/1avyaMu.

[TpuBeneHre MPUMEPOB aBTOKOJIEOATEIHHBIX MEXaHUUYECKHUX CH-
creM. ITpoBeieHre KiaccubUKaIuy KoueOaHmi

Ynpyzue eonnwi

N3MepeHne niiMHbI 3BYKOBOUM BOJIHBI IO pE3yJbTaTaM
Ha0JII0IeHUH HHTEepPEPEHIIMN 3BYKOBBIX BOJIH.




HabOnronenue u oObsACHEHHE SBICHUN HHTEP(PEPEHIINH U
TU(PPaKIIU MEXaHUYECKUX BOJIH.

[IpencraBieHue obyacTeit MpUMEHEHHS YIbTPA3BYKa U
MEPCIEKTUBBI €r0 UCIIOJIB30BAHUS B PA3IIUYHBIX 00JIACTIX
HAYK{, TEXHUKH, B MEIUIIUHE.

W3noxeHne CyTH SKOJIOTHIECKHUX MPOOJIEM, CBSI3aHHBIX C
BO3/ICICTBHEM 3BYKOBBIX BOJIH HA OPTaHHM3M YeJIOBEKa

dnekmpomaznumuole
Koneoanus

Habmroienue ocuuiiorpaMm rapMOHUYECKUX KOJI€OaHUM CHIIBI
TOKa B IICTH.

H3mepenue 31eKTpOoeMKOCTH KoHieHcaTopa. M3mepenue
WHAYKTUBHOCTh KaTYyLIKH.

HccnenoBaHue SBJIEHUS JIEKTPUUECKOTO PE30HAHCA B
MOCJIe0BATEIbHON IEMH.

[IpoBenenune aHagoOruu MeXay GU3NUECKUMH BETUUMHAMU,
XapaKTePU3YIOIMIMMH MEXaHUYECKYIO U 3JIEKTPOMArHUTHYIO
KOJ1Ie0aTeIbHBIE CUCTEMBI.

Pacuer 3HaueHU CUIIBI TOKA M HATIPSKEHUSI HA AIEMEHTaX Leru
MEPEMEHHOT0 TOKA.

HccnenoBanue NpuHIMNA JeCTBUS TpaHChOopMaTOpa.
HccnenoBanue npuHIMIA JEHCTBUS reéHEpaToOpa MEPEMEHHOTO
Toka. Mcnonb3oBanue MHTepHeTa 11 OKCcKa HHPOPMAIIIH O
COBPEMEHHBIX CI0c00ax mepeaayuu EKTPOIHEPTUU

3ﬂel<mpomaznumnbte
60JIHbl

OcylecTBICHHUE palMoNepeadd U paauoprema.
HccnenoBaHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MOOMIIBHOTO TeedoHa.

Pa3BuTHE IEGHHOCTHOTO OTHOLICHUS K U3y4aeMbIM Ha yPOKax
W3UKH 00BEKTaM U OCBAaUBACMBIM BHJIAM JICSTEILHOCTH.
OBbsICHCHHE TPUHIUITAATBHOTO Pa3IMYKs IPUPOJIBI YIIPYTHX U

DJIEKTPOMArHUTHBIX BOJIH. M31105)KEHHE CYTH SKOJIOTHYESCKIX

po0JIeM, CBSI3aHHBIX C AJICKTPOMArHUTHBIMH KOJICOAHUSMU U

BosIHaMU. OOBSICHEHUE POJIU AJNEKTPOMArHUTHBIX BOJH B

COBpPEMEHHBIX HcclieoBanusIx BeeneHHoi

S. OIITUKA

Ilpupooa ceema

IIpuMeHeHrEe Ha IPAKTUKE 3aKOHOB OTPAXKEHUSI U ITPETOMIICHUS
CBETa IPU PELICHUH 3a1a4.

OmnpeneneHne CeKTpaIbHBIX IPaHUL] YyBCTBUTEIBHOCTH
4eJI0BEYECKOro IJ1a3a.

YMeHue CTpouTh U300pakeHus IPeAMETOB, JaBaeMble JIMH3AMU.
PacueT paccTostHMSI OT JIMH3BI 10 H300paKEeHUS NpeIMeTa.
PacueT onTrueckoi cuiibl IMH3BL. MI3MepeHue (GoKycHOro
paccTosiHus JIMH3BL. McnblTanne Mozeneil MUKpOCKoIa U
TEJIECKOIa

Bonanoenie ceoiicmea
ceema

HaOnronenue sineHust MHTEp(EpeHLNH 3JEKTPOMAarHUTHBIX
BoJiH. Habmoienue siBinenus Anpakiuy 3J1eKTpOMarHUTHBIX
BoJIH. HabmoieHne sSBieHus MOSApU3aIiU JIEKTPOMarHUTHBIX
BOJIH. I3MepeHue UIMHBI CBETOBOM BOJIHBI 110 PE3YJIbTaTaM
HaOmroieHus siBieHus nurepdepenuuu. Habmoaenue siBieHus
mudpakuuu ceera. HabmoneHue sBiaeHus NOISpU3aiuy U
qucnepeuu ceeta. [louck pasnnuuii 1 cXoACcTBa MEXKIY
JU(PPAKIMOHHBIM U TUCHIEPCHOHHBIM CIIEKTPaMHU.

ITpuBeneHne NpUMeEpOB MOSABIEHUS B IPUPOE U UCIIOJIB30BaHUs
B TEXHUKE SIBIICHUH HHTephepeHIIH, TU(PpaKIUK, TOTIPU3AIUH
U aucriepcuu ceera. Ilepeunciienne MeToq0B O3HAHUS,
KOTOpBIE UCIIOJIb30BAHBI IPY M3YYEHUU YKA3aHHBIX SIBJICHUN

6. 9JEMEHTBI KBAHTOBOW ®U3UKH

Keanmosas onmuka

Habnronenue gortoanexkrpuueckoro spgpexra. O0bscHeHHEe
3akoHOB CTOJIETOBAa HA OCHOBE KBAaHTOBBIX IPE/ICTABICHUIH.
Pacuer MmakcMMaJIbHOM KUHETUYECKON SHEPTUU IEKTPOHOB IIPU
%OTOBJI@KTPI/I‘-IGCKOM addexre.

npezeneHne padoThl BEIX01A SJICKTPOHA IO TpaduKy
3aBUCUMOCTH MaKCHUMAJIbHOW KMHETUYECKOU SHEPrUu
(OTO3IEKTPOHOB OT YACTOTHI CBeTa. MI3mMepeHue paboThl BbIX01a
anekTpoHa. [lepeuncienne npubOpPOB YCTAHOBKH, B KOTOPBIX
MpUMEHsIeTCs 0e3-UHEPLMOHHOCTh (hoTod(hdeKTa.




OO0BsicHEeHHE KOPITYCKYJISIPHO-BOJTHOBOTO JTyaJIu3Ma CBOHCTB
¢dotoHoB. OOBSICHEHHE POJIU KBAHTOBOW ONTUKH B PA3BUTUU
COBpEMEHHOU (pu3uKu

Duszuxka amoma

Habnronenne nuHeHvaThiX CIIEKTPOB.

PacueT 4acTOThI ¥ IJTMHBI BOJHBI UICITYCKAEMOTO CBETA MPU
mepexo/ie aToMa BOJIOpOia U3 OJHOTO CTAIIMOHAPHOTO
COCTOSIHUS B Apyroe. OO0bsiCHEHNE MTPOUCX 0K ICHHS
JUHEHYaATOro CIIEKTpa aToMa BOJOPOa M Pa3Inuus JUHEHIATHIX
CIIEKTPOB pa3IuYHbIX Ta30B. MccienoBanre TMHEHYATOrO
CIIEKTpa.

WccnenoBanue npuHIMNa pabOThl JIOMHUHECIICHTHOM JIAMITHI.
Ha6nronenue n o0bsICHEHHE MPUHIINIIA JEHCTBHSI Jlazepa.
[IpuBeneHre mMpuMEPOB MCIIOIB30BAHMS JIa3epa B COBPEMEHHOM
HayKe U TEXHUKE.

Hcnons3zoBanne MHTEpHETA 1)1 TOMCKA HHGOPMAITHH O
MEePCIEKTUBAX IPUMEHEHHUS JIazepa

Du3uka amomnozo aopa

Habmtoienue TpekoB anbda-yacTuil B kamepe BuibcoHa.
PeructpupoBanue siI€pHbIX U3IYYEHUH C TOMOUIBIO CUETYMKA
['elirepa.

Pacuet sHepruu cBs3u aTOMHBIX SIED.

Ornpenenenue 3apsiia ¥ MacCOBOI'O YUCIIA ATOMHOTO s/1pa,
BO3HMKAIOILIETO B PE3yJIbTaTe PaJMOaKTUBHOIO pacnajia.
Brrancnenue sHepruu, 0CBOOOKAAIOIIEHCS TIPU PAIMOaKTHBHOM
pacnaze.

OrnpezeneHne NpoaAyKTOB SIIEPHON peakuu.

Brruncnenue sHepruu, 0CBOO0KIAIOMIEHCS TIPU SIEPHBIX
peakuusx. [loHnManue npeuMyIecTB U HEAOCTATKOB
WCII0JIb30BaHUS AaTOMHOM SHEPTUU U MOHU3UPYIOIIMNX U3JIY4CHHUI
B [IPOMBILLIJIEHHOCTH, MEJIULIUHE.

W3noxxeHue CyTu 3KOJIOTUYECKUX MPOOIeM, CBA3aHHBIX C
OMOJIOTHYECKHUM JeHCTBHEM PaJIMOAKTUBHBIX U3ITyUYEHUH.
[TpoBenenue knaccuuKaIy JIEMEHTAPHBIX YACTHI] 10 UX
buznYecKUM XapaKkTepuCcTUKaM (Macce, 3apsay, BpEMEHH
JKU3HH, CIIUHY U T.J.).

[Tonnmanue 1IeHHOCTEN HAyYHOTO MMO3HAHUS MUPa HE BOOOIIIE
JUTS 4EJIOBEYECTBA B 1IETIOM, a JIJIsl KaXI0T0 00ydaromerocs
JINYHO, EHHOCTEW OBJIAJICHUSI METOJIOM HAYYHOT'O IIO3HAHUS JJIst
JTOCTIIKEHUS yCIiexa B JJI00OM BUJIE MPAKTHUUYECKOM
JIEATEIIbHOCTH

7. 3BOJIIOLM S BCEJIEHHOM

Cmpoenue u pazeumue
Bcenennoi

HaOnronenue 3a 3Be31aMu, JIyHOM 1 Tu1aHeTaMu B TEIECKOII.
HaOnroeHue colHeUHbIX MATEH C MOMOIIIBIO TEJIECKONa U
COJTHEYHOI'0 HKpaHa.

Hcnonb3oBanue MHTEpHeTa /U1 OKMCKa N300paKeHUH KocMHuye-
CKUX 00BEKTOB U MH(pOpMaIK 00 X 0COOEHHOCTSIX
O6cyxaeHrne BO3MOXKHBIX CIIEHapHeB IBOJIOLUHN BeeneHHOi.
Hcnonb3oBanue MHTEpHETA 111 TOMCKA COBPEMEHHOU
uHpopmanuu o pazsutuu Beenennoil. Onenka napopmanuu ¢
MO3HIINU €€ CBOUCTB: TIOCTOBEPHOCTH, 0ObEKTUBHOCTH,
MOJIHOTBI, aKTYAJIbHOCTH M T. JI.

Deonrwouus 36e30. I'uno-
me3a nPoucxoxcoeHus
Conneunoii cucmemut

Brrancnenue sHepruu, 0CBOO0XKIAIOIIEHCS TPU TEPMOSIIEPHBIX
peaKIusX.

DopMyIHpOBKa MPOOIIEM TEPMOSIEPHON YJHEPTETUKH.
OOBbsICHEHHE BIUAHUS COJTHEYHON aKTUBHOCTY HA 3EMIIIO.
[TornmaHue POIM KOCMUYECKUX UCCIIEIOBAHUM, UX HAYYHOTO U
YKOHOMHUYECKOTO 3HAYECHUS.

OO0cCyX/IeHIe COBPEMEHHBIX THIIOTE3 O MMPOUCXOKIACHUH
ConHEYHOH CUCTEMEI




/. YYEBHO-METOJUYECKOE U MATEPUAJIbHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOTPAMMBI YYEBHOU JUCITATIIMHBI

KOU3UKA»

OcBoeHnue nporpaMMbl yueOHON TUCHUTUINHBI «DU3HKa» MpeArnogaraeT Haluuue
B mpodeccHoHaNbHOM  00pa3oBaTeNbHON  OpraHM3allud,  peaju3yrolen
o0pa3oBaTeNbHyI0 MpOrpaMMy cpelHero oOmiero oOpas3oBaHUsi B Ipejenax
ocoeust OIl CIIO Ha 06a3e OCHOBHOro 00IIEro o00pa3oBaHUs, Y4e€OHOTrO
kaOWHeTa, B KOTOPOM HMMEETCSI BO3MOXKHOCTh 00€CIeUnTh CBOOOIHBIN JOCTYH B
HHTepHET BO BpeMsl y4eOHOTO 3aHATHS W B MEPUO] BHEYUYCOHOH JCATEIHHOCTH
oOydJarommxcs.

B coctaB xabuneTta (puU3MKU BXOJIUT JIaOOpaTOpHsl ¢ JIAOOPAHTCKOM KOMHATOM.
[Tomenienune kabuHeTa GU3MKU TOJDKHO YIOBIETBOPSTH TpeOoBaHusAM CaHUTapHO-
snuaemMuonornueckux npasuil U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO THUIIOBBIM O0OpYJOBaHHEM, YKa3aHHBIM B HACTOSIIMX TPeOOBAaHUSX, B
TOM YHCIIE€ CHEUUATM3UPOBAHHOW y4eOHOM MeOenbi0 M CpeACTBaMHU OOy4eHUs,
JOCTAaTOYHBIMH  JJI  BBITIOJHEHWS TpPEeOOBAaHWH K YPOBHIO  IOATOTOBKH
oOydJarommxcs.

B kabunHeTe M0DKHO OBITh MYJIBTHUMEOUHHOE OOOpYAOBaHWE, IMOCPEICTBOM
KOTOPOTO YYacCTHUKMA O0pa3oBaTEIBHOTO TPOIEcca MOTYT MPOCMATPUBATh
BU3YaJIbHYIO0 HH(POPMAIIHUIO TI0 (PU3HKE, CO3AaBATh MPE3CHTALIUN, BHIEOMATEPHAITBI
U T. I

B coctaB y4eOHO-METOIUYECKOTO M MaTePUATBHO-TEXHUICCKOTO OOCCIICUCHHMSI
porpamMMbl Y9eOHON AUCITUTUTMHBI «DH3uKay, BXOISAT:

HaTJISIIHBIE TIOCOOMST (KOMIUIEKThI Y4eOHBIX TaOmnwuil, riakatel: «Dusudeckue
BETUYMHBI M (PyHIaMEHTaJIbHBIE KOHCTAaHTHI», «MeXIyHapoaHas cucTteMa
equaun; CH», «llepmoamdeckass cucrema xXuMmudeckux siaemeHToB J[. .
MeHnpeneeBay, MOPTPETHI BHIAIOIMINUXCS YUEHBIX-(DHU3UKOB U aCTPOHOMOB);

nH()OPMAITMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;

KOMILJIEKT 3JI€KTPOCHAOXKEeHUs1 kKabuHeTa pU3uku;

TEXHUYECKHUE CPEICTBA O0yUECHNUS,

JEMOHCTpPALIMOHHOE 000py/oBaHue (OOIIero Ha3HAYeHUS] U TEeMaTUYECKUE

HaOOPBHI);

nabopaTopHoe 00opyaoBaHue (0OIIET0 HA3HAYCHUS U TeMaTHIYECKUuEe HaOOPHI);



BCIIOMOTaTeIbHOE 000PYI0BaHUE;

KOMITJICKT TEXHHYECKOH JOKYMCHTAIlMU, B TOM YHCJIC TacIopTa Ha CpeJCTBa
oOy4YeHHMS, HHCTPYKIIUHU T10 KX UCITOJIb30BAaHUIO M TEXHUKE O0€30IIaCHOCTH;

OubMoTeuHbId HOH/I.

B OubGnuoTeunslii GoHI BXOIAT yUEOHUKH, yUeOHO-METOINYECKHUE KOMIUIEKThI
(YMK), o0ecneuuBaromue OCBOCHUE YYEOHOM AUCHUIIUHBI  «Du3nKay,
PEKOMEHIOBaHHBIE WJIM JOMYIIEHHBIC JJI MCIIONb30BaHUS B MpOo(deccrnoHaIbHbBIX
00pa30BaTENbHBIX OpPTaHU3AIMIX, PEATU3YIONINX 00pa30BaTEIbHYIO MPOrpaMMy
cpenHero ooOumiero oOpaszoBanusi B mnpezaenax ocBoeHuss OIl CIIO Ha O6aze
OCHOBHOTO 00111eT0 00pa30BaHuUs.

bubnmoreunsiii poHa MOXKET OBITh JONOJHEH PU3NUECKUMH SHIUKIIONEIUSIMH,
aTjiacaMu, CJIOBapsIMU U XpEeCTOMAaTHEl Mo (U3MKE, CIPABOYHUKAMU 0 (PU3UKE U
TEXHUKE, HAYyYHOW W HAYYHO-TIOMYJSIPHOM JIMTEPATYPOM E€CTECTBEHHO-HAYYHOTO
COJICpKaHUSI.

B nporiecce ocBoeHust mporpaMmbl y4€OHOW AUCIUITTHHBI « DU3NMKa» CTYACHTHI
JOJKHBI UIMETh BO3MOKHOCTh JIOCTYIA K AJIEKTPOHHBIM YYEOHBIM MaTepHaliaM 1o
¢u3nKe, UMEIOUMMCS B CBOOOJHOM JOCTyNe€ B ceTH VHTepHET (3JIEKTPOHHBIM
KHUTaM, IpakTUKyMaM, TectaM, matepuanam EI'D u np.).



YueOHnble uznanus, UaTepHeT-pecypcsol

st cTyiIeHTOB

JImumpuesa B. @. ®usuka s npodeccuil U CIenuaaIbHOCTEH TEXHUYECKOTO
npoduist: ya9eOHUK st 00pa30BaTEIbHBIX YUPEKACHUHN cpell. pod. oOpa3oBaHUsI.
— M., 2017.

JImumpuesa B. @. ®usuka s npodeccuil U CreruaibHOCTE TEXHUYECKOTO
npodunss. COopHUK 3anay: yueO. mocoOue i 00pa30oBaTENbHBIX YUPEKICHUN
cpen. npod. oopazoBanus. — M.,

2017.
Jmumpuesa B. ®., Bacunves JI. M. ®usuka mius npodeccuil U crienuaibHOCTEH
TexHuyeckoro rmnpoduis. KoHTponpHble MaTepuaybl: yueld. mocoOust s

yupexaeHuil cpen. npod. odpazosanus / B.D./Imutpuesa, JI.U.Bacunse. — M.,
2017.

[Tucemo MunucrepcTBa oopa3zoBanus u Hayku P® ot 24.11.2011 Ne M/1-1552/03
«O0 ocHaieHun 001e00pa30BaTEeNbHBIX YUPEKACHUI Y4YEOHBIM M Y4EOHO-
J1a00paTOPHBIM 000PYIOBAaHUEM).

JImumpuesa B. @. ®usuka s nmpodeccuil U CrneruaibHOCTENH TEXHUYECKOTO
npoduiis. JlaGopaTopHbI MPaKTHKYyM: y4eO. MOcoOHs ISl YUPEXKIACHHM Cpel.
npod. obpazoBanus / B.®.JImutpuena, A. B. Kopxyes, O. B. Myprazuna. — M.,
2015.

Tpojumosa T. U., Dupcos A. B. ®uzuka nisa npodeccuii U crenraibHOCTEN
TEXHUUYECKOTO U €CTeCTBEHHO-Hay4YHOro npodueit: Pemenus 3agau. — M., 2015.

Tpogumosa T. U., Dupcos A. B. Duzuka. CnpaBounuk. — M., 2010.

st mpenogaBareJiei

Konctutynus Poccuiickoit @enepanuu (MpUHATa BCEHAPOAHBIM T'OJIOCOBAHUEM
12.12.1993) (c Y4ETOM MOIPaBOK, BHECEHHBIX benepabHBIMU
KOHCTUTYUMOHHbIMUA 3akoHamMu P® o nompaBkax k Koncrutymmm PO ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4. —
Cr. 445.



denepanbHbIii 3aK0H OT 29.12. 2012 Ne 273-D3 (B pen. deaepanbHbIX 3aKOHOB
ot 07.05.2013 Ne 99-®3, ot 07.06.2013 No 120-D3, ot 02.07.2013 Ne 170-D3, ot
23.07.2013 Ne 203-@3,
ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, or
05.05.2014
Ne 84-@3, or 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-®3, c wu3m.,
BHeceHHbIMU DenepanbHbiM  3akoHOM 0T 04.06.2014 Ne 145-03) «O06
oOpazoBanuu B Poccuiickoit deaeparumy.

[Ipukaz MunoOpuayku Poccuun ot 29.12.2014 Ne 1645 «O BHeceHuu

u3MeHennit B Ilpukaz MuHnuctepcTtBa oOpa3oBaHus W Hayku Poccuiickoit
Odeneparun ot 17.05.2012 Ne 413  "OO6 yrBepxacHuu deaepaibHOTO
roCyJapCTBEHHOr0 00pa30oBaTEIbHOIO CTAHAApPTa CpeaHero (MOJIHOro) OOLIEro
oOpazoBaHus'».
[Tucemo [lemaprameHTa TOCYAapCTBEHHOW TOJHMTHUKU B cdepe MOAroTOBKU
pabounx kaapoB u JIIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu Mo OpraHu3allid MOJYYEHUsS CPeIHEro oOmero oOpa3oBaHUs B
npenesiax OCBOCHHUSI 00pa3oBaTENIbHBIX MPOTpaMM CpPeaHEro NpodeccuoHaIbHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro o0pa3oBaHMsI C Y4ETOM TpeOOBaHUIA
(benepalbHbIX TOCYAApCTBEHHBIX OOpa30BATEIbHBIX CTAHAAPTOB U MOJIYy4aeMOM
npodeccuu Win CeuruagsbHOCTH CPETHErO MPOPECCUOHATIBHOTO 00pa30BaHUS.

®enepanbubiii 3akoH oT 10.01.2002 No 7-O3 «O6 oxpaHe OKpyk arolen Cpeab»
(B pex. ot 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 P®D. — 2002. — Ne 2. — Cr.
133.

JImumpuesa B. ®., Bacunves JI. M. duzuka aiis npodeccuil U crienuaibHOCTEN

TEXHUYECKOTO MPO(MIIsL: METOIUYECKUE PEKOMEHIAIUU: METOJI. mocodue. — M.,
2010.

HNuTepHer- pecypcesl
www.fcior.edu.ru (denepanbHblii HEHTp HHGOPMAIIMOHHO-00Pa30BATEIbHBIX
pecypcoB). wwww.dic.academic.ru (Axagemuk. CloBapy U SHIIUKJIONCIUH).
www.window.edu.ru (EquHoe okHO J0CTyIma K 00pa3oBaTeIbHBIM pecypcam).
www.school.edu.ru (Poccuiickuii oOpa3oBatenbHbI TOPTal. JOCTYMHOCTB,

KauecTBO, dP(HEKTUBHOCTH ).
https//fiz.1september.ru (yueOHno-mMeToquueckas razera « Ousukay).
www. college. ru/fizika (ITogroroska x EI'9).
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