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MOSICHUTEJIbHASA 3AIIMCKA

[IporpaMma  00ImieoOpa3zoBaTeNbHON — y4eOHOM — AUCUMIUIMHBL  «DU3HKa»
IpeJHa3HAYEeHa Ul W3yYeHHs (QU3MKH B NPOPECCHOHAIBHBIX 00pa3oBaTebHBIX
opranmsaiusx CIIO, peanusyromux o00pa3oBaTellbHYIO IIPOrpaMMy CpeIHero
obmero o6pa3oBaHus B Ipejielax OCBOeHHsl oOpasosatesibHOM TporpamMmbl CIIO
Ha 0a3e OCHOBHOrO 00IIero oOpa3oBaHUs IPU IOATOTOBKE CIEIHAIHCTOB
CpeIHero 3BeHa.

ITporpamma paspaborana Ha ocHoBe TpeboBanmii ®I'OC cpennero oburero
o0pasoBanusi, INPEABIBISIEMBIX K CTPYKTYpe, COAEPKAHUIO U pe3yibTaTaM
OCBOEHHSA y4eOHOH nucIUIIIMHBl «DHU3HKa», B COOTBETCTBUH C PexomeHnpanusaMu
II0 OpraHM3aI[MK TOyYeHHs CpeiHero obiero o6pa3oBaHus B IpefieiaX OCBOCHHs
06pa3oBaTesIbHbIX IPOrPaMM CPeJIHEro MpodeccHoHansHOro obpasosanus Ha Gase
OCHOBHOro o0miero o0pa3oBaHusi C YydeToM TpeOoBaHuil (enepanbHbIX
roCyapCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB M IONy4aeMoi mpodeccun uim
CIENMANBHOCTH  CpeaHero  npodeccHoHanbHOrO  oOpasoBaHMs  (IIUCBMO
JlenapTaMeHTa rocy1apcTBEHHON MOMMTUKY B cepe MOArOTOBKY pabovuX KaJpoB
u JITIO Muno6puayxu Poccun ot 17.03.2015 Ne 06-259).

Copepanue nporpammbl «PU3uKa» HaNpaBlIeHO Ha JOCTIDKEHHE CIeyIomuX

neJiei:

* OCBOEHHE 3HaHHI 0 (yHIAaMEHTAIbHBIX (PU3MYECKHUX 3aKOHAX M MPHHIMIIAX,
JIeKANMX B OCHOBE COBPEMEHHOM (u3udeckoil kapTUHBI MHUpa; Haumbojee
BaYKHBIX OTKPBITHAX B 00nmacTy (pU3MKH, OKa3aBIIMX OIPEEIIAIONIee BIUsIHIEe
Ha pa3BUTHE TEXHUKYU U TEXHOJIOTUH; METOJaX HAy4YHOIO ITO3HAHUS IPHPOJIBL;

* OBJAJICHME YMEHHSMH MPOBOAMUTH HAOMIOAEHHMS, IIAHUPOBATh U BBIMOIHATH
SKCIIEPUMEHTHI, BBIIBUTaTh TMIOTE3bl W CTPOHTh MOJENIH, IPUMEHSITH
NOJNyYeHHBlE 3HaHMA [0 (Qu3nKe i OOBACHEHHS PasHOOOpasHBIX
(u3MYECKUX SIBICHHH M CBOMCTB BEINECTB; TMPAKTHYECKH HCIONB30BATH
¢u3nYecKHe 3HAHMS; OLEHHBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOM
uH(pOpMaLIMH;

* pa3BUTHE II03HABATENBHBIX MHTEPECOB, WHTEJUICKTYAIBHBIX U TBOPYECKHX
crocoOHOCTell B Ipolecce MPUOOpeTeHHs 3HAaHUM M yMEeHHH 10 (Hu3MKe C
HCIIONB30BAaHUEM DAa3JIMYHBIX HMCTOYHUKOB HH(OpMAallMd M COBPEMEHHBIX
HH(OPMAIMOHHBIX TEXHOJIOTHIA;

* BOCHHTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHS 3aKOHOB INPHUPOJEI,
HCIIOIB30BAHMs JOCTHIKEHHMH (GH3UKA Ha Ofaro pasBUTHs 4YeJIOBEYECKOM
[UBUIM3AIMH; HEOOXOMUMOCTH COTPYJHHYECTBA B IPOIECCE COBMECTHOI'O
BBITIOJIHEHHMS 3aJa4, YBAXXUTEIFHOTO OTHOIIEHHS K MHEHHIO OINIIOHEHTa IpH
06CYXKIEHUH MPOOJIeM eCTeCTBEHHO-HAyYHOI'o COJIepXKaHHs; FOTOBHOCTH K
MOpaJbHO-3THYECKOM OLEHKe HCIOJIb30BAaHMA HAy4HBIX JOCTHXCHHH,
yyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPY KaIOLIEH Cpe/ibl;

* WCIIONB30BaHWE NPHOOPETEHHbIX 3HAHMM M YMEHWW JUIl  pelleHHUs
TMPaKTHYECKUX 3a/ad IIOBCEJIHEBHOM >M3HM, oOecredyeHus O0e30macHOCTH
COOCTBEHHOH JKHM3HH, palMOHAIBHOIO IIPHUPOJOIOJILE30BaHUS M OXPaHbI



OKpYJKalollel cpejibl ¥ BO3MOXXHOCTb NPHUMEHCHHSA 3HAHUH IIpA pELICHHH
3a71a4, BO3HUKAIONIUX B MOCIEAyIOMeH NpopecCHoHabHOH NeATEbHOCTH.

B mporpamMmy BKIIOYEHO COJEpXKaHHE, HAlpPaBICHHOE Ha dbopMupoBaHue y
CTYJICHTOB KOMIIETEHIINM, HEOOXOTUMBIX [l Ka4eCTBEHHOI'O OCBOCHUS OI1 CIIO
Ha 6aze OCHOBHOTO OOIIEro 06pa3oBaHMsl C IONy4EeHHEM CpEJHero OOIIero
06pa3oBaHust; IPOrPaMMBI IIOArOTOBKH CIELMATIMCTOB CPEIHEro 3BCHa (TITICC3).

IMporpamma y4eOHOM THCIMILIMHEI «®u3yKa» ABISAETCS OCHOBOM IS
paspaGoTki  paboumx  mporpamMm, B KOTOPBIX mpodheCCHOHAIbHEIE
o6pa3oBaTeNbHBIe OPraHW3alllH, peanusyromue 00pa3oBaTenbHy0 IMPOrpamMmy
cpemHero obmiero o6pa3oBaHus B TIpeJieiaX OCBOCHHA OIl CIIO na 0a3e
OCHOBHOTO 0OIIero 00pa3oBaHUs, yTOYHSIOT COJEp)KaHMe y4eOHOro Marepuania,
[10C/IeI0BATEBHOCTD €r0 M3ydYeHHs, paclpeseieHie y4eOHBIX 4acoB, TEMAaTHKY
pedeparoB, HHIMBUIYAIbHBIX IPOEKTOB, YHYHTHIBAA crenupUKy Iporpamm
[IOJIFOTOBKH CIIEI[MaJICTOB CPEIHEr0 3BEHa, OCBANBAEMO} CTICIMaIbHOCTH.

[TporpaMmMa  MOXET  HCIOJNB30BAaThCA  NPYIUMH npoheCCHOHATBHBIMH
00pa30BaTeNbHBIMUA  OpraHu3alUAMY, — PEeATH3YIOUMH 00pa30BaTeIbHYIO
IporpamMmy CpeiHero obmero o0pazoBaHHs B NpPEAENax OCBOCHHS OIT CIIO Ha
6aze ocHoBHOro obmero obpasosanus (IIIICC3).



1. IIACIIOPT PABOYE INPOT'PAMMBI
1.1 O6mas xapakTepucTHKA y4eOHOH JHCHHILINHBI «PH3HKA»

B ocHoBe yuebHOM jgucuuIUIMHBL «DH3MKa» JIOKUT YCTAHOBKA Ha
dopmupoBanre y o0OydaeMbIX CHCT€MBI 0a30BBIX NOHATHH (U3MKH U
TIpE/ICTABIECHHH O COBpeMEeHHO! (pu3MdecKkol KapTHHE MHUpa, a TaKXkKe BhIpabOTKa
YMEHHI IPUMEHSTH HU3UYecKre 3HAHUA KaK B IPO(PECCHOHANILHOM NEATeIbHOCTH,
TaK ¥ JUIs PEeleHHs )KU3HEHHBIX 3a/1a4.

MHorue NOJOKEHHs, pa3BuBaeMble (PU3MKOH, pacCMaTPHBAIOTCA KaK OCHOBA
CO3/aHMs M  HCIIOJB30BaHWS HMH(MOPMAIMOHHBIX Y  KOMMYHHKAIHOHHBIX
texgonoruii (MKT) — opHoro u3 HauOojee 3HAUYUMBIX TEXHOJIOTHYECKHX
JIOCTHIKEHHM COBPEMEHHOM 1IUBUIIA3ALIUN.

du3Mka JaeT K4 K MOHHMAHHIO MHOTOYHCIEHHBIX SIBIEHMHA M IIPOLIECCOB
OKpy’Karomero Mupa (B €CTECTBEHHO-HAy49HBIX 00JacTsAX, COLMOJIOTHH,
9SKOHOMMKE, fA3BIKE, JTeparype u 1p.). B ¢uzuke GopMupyloTCs MHOIME BUJIBI
IeSTeNbHOCTH, KOTOpPEIE MMEIOT MeTa-IipeIMeTHbIM XapakTtep. K HUM B mepByo
oYepelb OTHOCATCS: MOJEIHPOBaHME OOBEKTOB M IIPOLECCOB, IPUMEHEHHE
OCHOBHBIX  METOJOB  TIO3HAHHW,  CUCTEMHO-WH(OPMAI[MOHHBIA  aHaJIW3,
GopMyIMpOBaHHe THIIOTE3, aHAIU3 M CHHTE3, CpaBHEHHE, 0000IeHue, cucreMa-
TH3alMs, BbISBIEHHE IPHYUHHO-CJIEJCTBEHHBIX CBs3€l, IIOMCK AaHaJIOroB,
ynpapjieHue O0BeKTaMH M Iporeccamu. VIMEHHO 3Ta IHMCUHMIUIMHA MO3BOJISET
MO3HAKOMHTH CTYIEHTOB C HAyYHBIMU METO/IaMHM IIO3HAHKS, HAYYMTh HX OTJIMYATh
THIIOTE3Y OT TEOPHUH, TEOPHIO OT SKCIIEPUMEHTA.

duzuka  MMeeT  OYeHb  OoJNBIOIOE M BCEBO3PACTAIOIIEE  YHCIIO
MEXIUCIMILIMHAPHEIX CB3ed, IpUYeM Ha YPOBHE Kak IIOHATHHHOIO amnmnapara,
Tak ¥ HMHCTpyMeHTapusi. CkazaHHOe IIO3BOJISET PacCMaTpUBaTh (U3MKY Kak
METaJUCIMIUIMHY, KOTOpas IpeloCTaBiIsAeT MEKAUCUMIUIMHAPHBIN A3BIK LA
OIHUCaHUs HAYYHOU KapTHHBI MHpA.

du3uKa SABISETCS CUCTEMOOOPa3yromuM (HakTOpoM sl €CTeCTBEHHO-HayYHBIX
y4eOHBIX MpPEIMETOB, IIOCKONbKY (U3MYECKHE 3aKOHBI JIeXKaT B OCHOBE
Collep)KaHUsl XHUMHH, OuWoiorud, reorpaduyd, acTPOHOMHU U ClELHAJbHBIX
IUCLHUIUIMH (TeXHHYECKash MeXaHWKa, OSJEKTPOTEeXHHKA, OJIEKTPOHMKA H Jp.).
VyebHas mucimmiyba «Du3nKa» Co3[aeT YHUBEpCalbHYIO 0asy i M3ydeHMs
061menpo(eCCHOHANBHBIX U CIENHATBHBIX JUCIUIIIMH, 3aK/IajibiBas (QyHIaMEHT
JUISL TIOCJIEYIOIIETro 00y4eHH s CTYIEHTOB.

O6nagas JIOTHYECKOM CTPOMHOCTBI0 U ONUPAsACh Ha JKCIEPHMEHTaJbHBIE
daxTel, yueOHas mucuumivHa «Pusuka» (OPMHPYET y CTYINEHTOB NOIMHHO
Hay4yHOe MHUpPOBO33peHHe. Du3yKa SBISETCS OCHOBOM YYEHHS O MaTepHalbHOM
MHpE U pemraeT npobaeMsl 3TOr0 MEpA.

W3ydyenre (u3uku B IPohEeCCHOHANBHBIX 00pa30BaTeNIbHBIX OpraHH3aLHsX,
peanusyonmx o0pa3zoBaTeNIbHYI0 IPOrpaMMy CpelHero obuiero oOpasoBaHHs B
npenenax ocsoenuss OI1 CIIO Ha 6Gaze ocHOBHOro ofumero oGpa3oBaHus, UMEET
CBOM OCOOGHHOCTM B 3aBHCHMOCTH OT npoduis mnpodeccroHaIbHOro
o6pa3oBaHus. DTO BBIPAXAETCS B COJACPKAaHUH OOYyYeHHMs, KOIHMYECTBE 4YacoB,



BBIIE/SIEMBIX Ha M3y4YeHHE OTAENBHBIX TeM IPOrpaMMbl, ITyOHMHE MX OCBOEHHUS
CTyJeHTaMH, 00beMe U XapaKTepe IPaKTHYECKHMX 3aHATHHI, BHIaX BHEay JUTOPHOU
CaMOCTOSITENILHOM paboTHl CTYAEHTOB.

IMpu ocsoenuu mnpodeccuit CIIO m cnenmansrocred CIIO ectecTBeHHO-
Hay4yHOTO mpoduisi HpodeccHoOHANBHOro 00pasoBaHus (u3uKa H3ydaeTcs Ha
6azoBom yposHe ®OI'OC cpenHero obmero o0pa3oBaHus, MOPH OCBOCHHU
nmpopeccuii  CIIO wu  cmemmansHoctelt  CIIO  TexHmdeckoro — HpoQuIls
npodecCHOHANLHOrO 00pa3oBaHus (u3HKa H3ydaercss Gonee yriyOleHHO, Kak
npoduibHas y4eOHas MMCIMIUIAHA, YYHTHIBAIOLIAs CHENU(HUKY OCBaHBAEMbIX
npodeccuii WM crielHaabHOCTEH.

Copmepxanue y4eOHOM  JUCIMIUIMHBIL, pealM3yeMOe IMpH  IMOJATOTOBKE
obyudaromuxcsi 1Mo TpodeccHsM H  CIENHATBHOCTSAM €CTECTBEHHO-HAYYHOTO
npoduias NpodEecCHOHANBHOIO 00pa30BaHHUs, HE HMEET SBHO BBIPOKEHHOH
npodUIBbHOM  COCTaBISIOMmEH, Tak Kak INpopeccMd W CIelHalbHOCTH,
OTHOCSIITHECSA K ATOMY IPOoGIIE0 00y4eHus, He UMEIOT IPEeUMYIIECTBEHHON CBA3H
C TeM WM HMHBIM pasienoM ¢usuku. OJHAKO B 3aBHCHMOCTH OT IIOJy4aeMoi
npodeccuu CITO mmu cnenuansHoctd CIIO B pamkax ecTecTBEHHO-HAy4HOIO
npod s MpodecCHOHAILHOT0 00Pa30BaHUs MOBBIIIEHHOE BHUMAHHE MOXKET GBITH
yleneHo wu3ydeHuro pasgena «MonekyspHas —(¢usuka. TepMOAMHAMHKa,
OTIETbHBIX TeM pasjelia «DIeKTPOAUHAMUKA» H OCODEHHO TEM JKOJIOTHYECKOro
cofiepyKaHusl, IPHCYTCTBYIOIIUX IIOYTH B KaXX/IOM pasziere.

TeopeTuueckde CBelleHUS IO (PU3HKE JIOMOJNHSIOTCS NEMOHCTPALMsAMU M
n1abopaTopHBEIMH paboTaMHu.

Usyuenne  o6meoOpasoBaTenbHOl — ydeOHOH — mucuuIumHbl — «Du3uKa»
3aBepIIaeTcs IOBEJCHHEM HTOrOB B (opMe au(epeHIHpPOBaHHOIO 3a4eTa B
paMKax TIpOMEXKyTOYHO! aTTecTaluu cTyieHToB B npouecce ocsoenus OII CIIO ¢
roy4eHneM cpeaHero obuero oopasosanus (IITICC3).



1.2 MecTo y4eOHO# AHCHHIIMHBI B y4eOHOM nJ1aHe.

B mpodeccHOHANBHBIX 00pa30BaTENbHBIX OpraHM3alUsaX, pPeaTH3YIOIIUX
o0pa3oBaTeNbHYI0 IIPOTpaMMy CpefHero oOmero o0pa3oBaHus B IIpefenax
ocBoenus OIl CIIO Ha 6a3e ocHOoBHOro ooOmero obpasoBaHusi, ydeOHas
micuuIuiiHa «@u3nuka»y u3ydaercs B 0011eoOpa3oBaTeNbHOM IUKIE y4eOHOro
miaga OIT CIIO Ha 6a3e ocHOBHOro oOIiero o6pa3oBaHUs C IOJTy4YEeHHEM
cpennero obuiero oopazosanus (IITICC3).



1.3 Pe3yabTaThl 0OCBOEHHA Y4eOHOH AHCHUIIHHBI

OcBoeHue copepkaHuss yueOHOM muciuiMHbl «®Pusnka» obecreuynBaer
JIOCTHKEHHUE CTYJCHTaMH CIEAYIOIIUX pPe3yibTaToB:

® JIUYHOCMHbIX.

JI14yBCcTBO TOPHOCTH M YB@KEHHUA K HCTOPHH M JOCTIDKEHUAM
OTEYEeCTBEHHOH (hHU3MYEeCKOH HayKd; (PU3NYECKU rPaMOTHOE IOBeleHUE B
podeCCHOHAIBHOM NIeITeIbHOCTH U OBITY IpH ofOpallleHuu ¢ mpudopamu
U YCTPOMCTBAaMH;

JI2rotoBHOCTh K  NPOHO/DKEHHIO  OOpa30BaHHsi U IIOBBIIICHHS
KBatH(pUKanud B M30paHHOW IPO(ECCHOHANBHON JAEATeIBHOCTH U
00BEKTHBHOE OCO3HAHHE POJTH PU3UYECKUX KOMIIETEHLIHI B 3TOM;
JI3ymMeHre HCIONB30BaTh JOCTHXXEHHS COBPEMEHHON (DU3UIEeCKOH HayKH U
bu3nuecKux TEXHOJIOT M IS TIOBBIIIEHUS cOOCTBEHHOTO
HHTEJUIEKTYaJIbHOIO  Pa3BHUTHS B  BBIOpaHHOM  NpOQecCHOHaNbHOU
NesITeIbHOCTH,;

JIdyMeHre caMOCTOATENbHO [0OBIBATH HOBBIE IS ceds (u3MuecKue
3HAHMS, UCIIOJIB3YS JUIA 3TOTO JJOCTYTIHBIE HCTOYHUKHM HH(POPMALIUHY;
JISymeHue BBICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOLIEHHs B KOMaHJIE
I10 pelleHHIO OOIIUX 3a1ad;

JI6ymenue ynpasiisTh CBOSH MO3HABATEIBHOM JEATENBHOCTBIO, IIPOBOJUTE
CaMOOIIEHKY YPOBHSI COOCTBEHHOI'0 UHTEIIEKTYaJIbHOI'O Pa3BUTHS;

* MemanpeoMemHbix:

MII1 wucrmoyib30BaHKE Pa3IMYHBIX BHJIOB I103HABATEIBHOH EATEIBHOCTH
Uis  pelieHds (U3MYECKUX 3a7ad, IPUMEHEHHE OCHOBHBIX METOJOB
no3HaHus (HaOJIO/NEHHs, OIHCAaHHs, W3MEpEeHHs, OJKCIEepUMEHTa) Ul
U3y4YCHHs Pa3IMYHBIX CTOPOH OKpPY>KalolleH JeiCTBUTENbHOCTH,
MII2ucrioNb30BaHHE  OCHOBHBIX ~ HMHTE/UIEKTYAJIBHBIX  OIEpaIWid:
IIOCTAHOBKH 3a1add, (OpMyIHpOBaHHs THIOTE3, aHaJKW3a M CHHTE3a,
cpaBHeHHs, OOOOIIEHUS, CHCTEMATHU3allMM, BBIABIEHUA [PUYHHHO-
CJIEJICTBEHHEIX CB3€l, MOMCKa aHAIOroB, (POPMYIHPOBAHUS BBIBOJOB IS
H3y9YEeHHS pPa3IHYHBIX CTOPOH (HU3MYECKUX OOBEKTOB, SIBICHUH H
MPOLIECCOB, C KOTOPBIMH BO3HUKAET HEOOXOJUMOCTh CTAJIKHBATHCH B
npodeccuoHaNbHOMI cdepe;

MII3ymMeHne reHepupoBaTh WA U ONpPENesATh CPEACTBA, HEOOXOIUMBbIE
JUISL UX peasiu3aliiy;

MII4ymeHue WCHONB30BaTh pa3iHUYHbBIE HCTOYHHKM I IOJyYEHUs
¢buznvyeckoi HHPOPMAIMHU, OLIEHUBATH €€ JOCTOBEPHOCTD;

MII5SyMeHHe aHAIU3UPOBATh U MIPEACTaBIATh HH(POPMAIIHIO B Pa3IMIHBIX

BHJIAX;

MIl6ymenre TyOMHYHO TPEACTABIATh  Pe3yNbTaThl  COOCTBEHHOIO
UCCIEIOBaHUsA, BECTH JUCKYCCHH, AOCTYIHO M TapMOHHYHO coYeTas
coziepkanue U OpPMBI IpeIcCTaBIAeMOl HHopMaLuy;



nPEOMEMHbBIX:

II1 chopMUPOBaHHOCTH IPEJICTABICHUH O pPOJIH M MECTe ¢u3uKu B
COBpEMEHHOH Hay4HOM KapTHHEe MUpPa; IOHHMaHHEe (hU3HYECKOH CYIIHOCTH
HabogaeMbIXx Bo BceneHHol siBeHui, poid (GU3MKH B (pOPMHUPOBAHUH
Kpyrozopa u (YHKIHOHANEHOH TI'PaMOTHOCTH HYeNOBEKa I PeIICHHS
NpaKTHYECKUX 3a]1a4,

II2Bnanenue OCHOBOITOJIATAIOLIMMKA  (U3UYECKUMHM  TOHATHAMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMM H TEOPHSMH; YBEPEHHOE HCIOJIb30BaHIE
(usMIecKoli TEPMUHOJIOIHH H CHMBOJIMKH;

II3B1aneHHe OCHOBHBIMU METOIaMU HAYy9YHOI'O IMO3HAHMUS, UCTIONB3yEMBIMU
B (pu3MKe: HAOIOICHHEM, OIIHCAHUEM, H3MEPEHHEM, IKCIIEPUMEHTOM,;
I4ymenus obpabareiBaTh pe3yJbTaThl H3MEPEHMH, o0HapyXUBaTh
3aBHCHMOCTD MEXy (PU3MUECKUMH BeTMYMHAMH, OOBSCHSTE MOIY4CHHBIE
pe3yJbTaThl U JeJIaTh BEIBOIIBI;

I5chopMUPOBAHHOCTS YMEHHs pemath Gu3Hueckue 3a/auu;
I6chOpPMHPOBAHHOCTS YMEHHMs TNPUMEHSTh IIONYYCHHbIC 3HAHUS ML
0GDBACHEHHS YCIOBHH IPOTEKaHHs (U3UYECKUX SIBICHMH B TIPHPOJE,
npodecCHOHANBHON chepe W Ui NPHHATHA NPAKTHYECKHX peleHuii B
MMOBCEIHEBHOM KHU3HU;

I17chOpMUPOBAHHOCTE ~ COOCTBEHHOM —MO3ULMH IO  OTHOLICHHIO K
dusmdeckoii HHGOPMAIKH, TTONTY4aeMOi U3 Pa3HBIX HCTOYHHKOB.



2.COJIEP’)KAHUE YYEBHOM IV CLUTLIAHDbI

BBenenue

dusnka — (yHAaMeHTallbHas HayKa O IIPUpPOJIE.

ECTeCTBEHHO-HAy4YHbIi METOJ| IIO3HAHHWs, €ro BO3MOXXHOCTH M TPaHMIIBI
NPUMEHUMOCTH. OKCIIEPHMEHT M TeOpHsl B IpOLecCe IIO3HAHMA IPHUPOJIBL.
MopenupoBanre (GU3MYECKUX SBIEHHH H MpOLECcCOB. Poib sKCnepuMeHTa H
TeOpHH B TIpollecce II03HaHHS NpHpojpl. Pusudyeckas Beld4uHA. IlorpenrHocTy
M3MepeHui pusrdeckux BeauuuH. OusyuecKye 3aKOHBL. [ paHUIIBI TPIMEHUMOCTH
(u3mueckux 3akoHOB. [ToHATHE O (u3MdYecKol KapTHHE MHpa. 3HAYCHHE (11716370 9%
npu ocBoeruu npodeccnit CITO u cnenmansHoctedt CITO.

1. MexaHnuka

KunemaTrnka. Mexannueckoe apmwkenue. Ilepemernenue. ITyte. CKopocTs.
PaBHOMEpHOE TpPSAMOJIMHEHHOe JBIDKeHHWe. YckopeHde. PaBHonepeMeHHOE
npaMonuHeiiHoe aBmwkeHne. CobonHoe nanenue. J[Bmkenue Tena, OporeHHOro
IO/l YIJIOM K TOpU30HTY. PaBHOMEpHOE ABHKEHHUE 110 OKPYKHOCTH.

3akonbl Mexanuku Hplotona. Ilepsbiii 3akon Herotoma. Cuna. Macca.
Wmmnyasc. Bropoii 3akon Herorona. OCHOBHOM 3aKOH KJIACCHMYECKOH NHHAMHKH.
Tpertuii 3akon HprotoHa. 3aKOH BCEMHPHOTO TATOTEHHS. ['paBUTAlMOHHOE MIOJIC.
Cuna Tsxectd. Bec. Crioco0s! u3MepeHust Macchl Tesl. CHIIbI B MEXaHHKE.

3aKOHBI COXpAHEHHs B MexaHHKe. 3aKOH COXpPaHEHHs UMITyJbca. PeakTuBHOE
nBmKeHne. PaGora cunbl. PaGoTa MOTEHIMANBHBIX CHI. MOIIHOCT. DHEprus.
Kunerndeckas OSHeprusi. lloTeHuuanbHas OHEPrus. 3aKOH  COXpaHEHHA
MexaHHdecKoi sHeprun. [[puMeHeHHe 3aKOHOB coxpaHenus. Jemoncmpayuu

3aBUCHMOCTH TPAEKTOPHH OT BEIOOPA CHCTEMBI

oTcuera. BHJIBI MEXaHUYECKOTO JIBHKEHHS.

3aBHCHMOCTh YCKOPEHHS Tella OT er0 MacChl H CHJIbL, IEHCTBYIOLISH Ha TelIo.

CrnosxeHue CHIL

PaBeHCTBO M IPOTHBOIIOIOKHOCTh HANIPABJIEHHS CHJI IEHCTBUS U

IPOTUBOLECHCTBHSL.

3aBHCHMOCTb CHJIBI YIIPYTOCTH OT Ae(pOpMaIHH.

CHIIBI TPEHHUSL.

HesecoMocTs.

PeakTHBHOE JBHKEHHE.

ITepexo/ MOTEHIMATIBHON SHEPTHU B KHHETHYECKYIO U

obpatHo.

Jadopamopnote pabomol:

Pewenue 3amaq mo teme «KrHemMaTuka»
Pewenue 3a1a4 o teme «/{uHamuxa
W3mepeHue K03GGHLHEHTa YIPYTOCTH PE3UHBI.



2. OcHOBBI MOJIEKYJISIPHOH (H3HKH H TEPMOAHHAMHKH

OcHOBBI MOJIEKYJISpHO-KHHeTHYecKoil Teopun. Maeanbublii ra3. OCHOBHBIC
TIOJIOKEHUS] MOJIEKYJIIPHO-KMHETHYecKoil Teopun. PasmMepbl W Macca MOJEKyI U
atroMoB.  bpoyHosckoe  apwikenue.  Jupdysus. Canel  u SHeprus
MEXMONEKyIsIpHOro B3aumozeiicTBus. CTpoeHMe ra3000pasHbIX, JKHAKAX |
TBepABIX TeNl. CKOPOCTH JIBIDKEHHS MONEKYNl M MX M3MepeHye. MineanbHbli ras.
JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KMHETHIECKON TEOPHUH Ira30B.
Temmeparypa M ee u3MepeHue. ['a30oBble 3aKOHBL. AOCONIOTHBIM HYIb TeMIIe-
paTypbl. TepMoxuHaMuuecKas IIKana TEMIEpaTypbl. YpaBHEHHE COCTOSHHS
uaeaasHoro raza. MossipHas ra3oBas IIOCTOSTHHAS.

OcHoBbI TepMogMHAMHKH. OCHOBHbIE IIOHATHS U OMpeJe/ieHus. BHyTpeHHss
SHEprys CHCTEMBI. BHyTpeHHsIs S9Heprus ujeanbHoro rasa. Pabora u temnora Kak
dopMBI Iepesiaun SHepruy. TerIoeMKoCTb. Y IeNbHas TEIIOEMKOCTb. Y PaBHEHHE
TemoBoro OanaHca. IlepBoe Hayalo TepMOJMHAMHKH. AnuabaTHBIA mporecc.
[Ipuniun peitctBus TernoBoi Mammuel. KIIJI temmoBoro psurarens. Bropoe
Hayanro  TEePMOJWHAMUKH.  TepMmoauHaMu4yeckas  IIKajla  TEMIEparyp.
XonomunbHble MamiHEL. TermmoBeie apurarend. OxpaHa IpUpoIbL.

CpoiicrBa mnapos. Mcnapenue U KoHjeHcalus. HacpllleHHBIH map # €ro
cBoiicTBa. AGCONIOTHAS M OTHOCHTENIbHAS BIAXHOCTh BO3MyXa. 10YKa POCHL
Kumnenue. 3aBHCUMOCTh TEMIIEPATYphl KUIEHHS OT JaBieHus. IleperpeTsiii nap u
€ro MCIOJIb30BaHUE B TEXHHKE.

CpoiicTBa KHAKOCTeil. XapaKTepUCTHKA JKHIKOrO COCTOSHMS BeIIeCTBa.
[ToBEpXHOCTHBINA CIIOH JKHUAKOCTH. DHEPrHs MOBEPXHOCTHOIO CIIOAL. SIlBnenus Ha
rpaHMIIE KUJIKOCTH C TBEP/BIM TeloM. KanuiuspHble ABICHUS.

CBoiicTBa TBepABbIX TeJl. XapaKTepUCTHKa TBEPIOrO COCTOSHHSA BEIIECTBA.
Ynpyrue cBoiicTsa TBepAbIX Tenl. 3akoH 'yka. Mexanuueckue CBOHCTBA TBEPIBIX
Tej. TeIwIoBOe paclUMpeHHe TBepAbIX Tel M kuakocted. Iliasnenuwe u
KpHCTaJUIA3aliHs.

Hemoncmpayuu

JIBkeHHe OPOYHOBCKHX YacTHIL.

Juddysus.

3MeHeHVe JaBJIeHMs ra3a ¢ HK3MEHEHHEM TeMIIepaTyphl IIPH MMOCTOSHHOM

obbeme. M3oTepMiuecKuii ¥ U300apHBIH IPOLIECCHI.

Vi3MeHeHVe BHYTPEHHEN SHEPTHH TeJl PH COBEPIICHUH PabOTHL.

Mopenu TeIIOBEIX ABUrATENCH.

Kunenue BOJIBI IPH MOHUKEHHOM JIaBJICHHUH.

ITcuxpomeTp U rUTPOMETP.

SIBneHMsl MOBEPXHOCTHOTO HATSKEHHS M CMauyUuBaHUS.

Kpucraiuisl, aMop(hHBIE BEIECTBA, XKUAKOKPHCTAIIHIECCKHE TENA.

JlabopamopHubslre pabombl
Pemenue 3a1a4 1o teMe «I'a30BbIe 3aKOHbD»

Pemenue 3a1a4 1o TeMe «MonekyssipHas GU3HKa ¥ TEPMOJUHAMHUKA
OmnpeieneHre OTHOCUTENBHOM BIAKHOCTH BO3/yXa.



Omnpenenenne koG GHITMEHTa IOBEPXHOCTHOTO HATSKEHHS JKUIAKOCTH.

3. DyleKTpPOAHHAMHKA

JieKTpHYEcKoe Tosie. DJIEKTPUUIECKHe 3apsiibl. 3aKOH COXpaHEHHUs 3aps/a.
3akon Kynona. Diexrpudeckoe mone. HampsikeHHOCTh 3JIEKTPHUYIECKOro IOJI.
[IpuHIMn cyneprosuuuy mojiedl. Pabora cuI  3I€KTPOCTATHYECKOrO IO
[ToTeHuHay. PasHOCTS MOTEHIMANOB. DKBUIIOTEHIHATBHEIE MOBEPXHOCTH. CBs3b
MeXIy HANpPSHKEHHOCTBIO ¥ PAa3HOCTHIO IOTCHIMATIOB 3JIEKTPUYECKOrO IOJI.
JIM9IEKTPHKHA B dJeKTprdeckoM moie. Tlonspusanys ausneKkTpukos. TIposoanyku
B aekTpudeckoM nose. Konnencaropsl. CoefluHeHHE KOHIEHCATOPOB B Oarapero.
DHeprus 3apsHKEHHOrO KOHJEHCATOpa. DHEPrus SNEKTPHIECKOro Mo,

3aKoHbI NOCTOSHHOTO TOKA. YCIOBHUS, HEOOXOAMMBbIE IJIsi BO3SHUKHOBEHHUS U
IoZiepKanus dyeKTprueckoro toka. Cuia TOKa M IUIOTHOCTH TOKA. 3akon OMa
s ydactka uenu 6e3 DJIC. 3aBUCHMOCTH JNIEKTPUYECKOIO CONPOTHBICHHS OT
MaTepuaa, IJIMHBL U TIOWIAA| MONEepeYHOro CEUEHHSs MPOBOJHMUKA. 3aBUCHUMOCTD
AIEKTPUIECKOrO COINPOTHUBIICHUS IPOBO/IHUKOB oT TeMIIepaTypEL.
JIeKTPOMBIDKYIAs CHIa HCTOYHMKA Toka. 3akoH Oma Juid TIOJIHOM  LETIH.
CoenuHenne npoBofHUKOB. Coe/luHeHHEe MCTOYHUKOB 3JIEKTPUIECKOM JHEPTrHH B
Gatapero. 3akon J[xoyns—IJlenna. PaboTa U MOIIHOCTb 3JIEKTPHIECKOTO TOKA.
TemnoBoe JIelcTBHUE TOKA.

JnexTpuyecknil TOk B mosynpoBoanukax. CoOCTBEeHHas NPOBOAMMOCTH
OJTYNPOBOAHUKOB. [10TyIpOBOIHMKOBBIE IPHOOPEL.

MaruuTHOe moJie. BeKTop MHIYKIMM MAarHuTHOro momsi. JlencTBue
MATHUTHOTO TIONS HA TMpPSMONMHEHHBI NPOBOJHMK C TOKOM. 3aKOH AMIepa.
BsauMonelicTBie TOKOB. MarHuTHBIl noTtok. Pabota mo NEpEMENICHHIO
IPOBOJHMKA C TOKOM B MAarHMTHOM noje. JIeHCTBME MarHMTHOro IOJA Ha
memxymmiics  3apsn.  Cumma  Jlopenna.  OnpenieneHue  y[AeNbHOTO  3apifa.
VY CKOpHTENH 3apsKEHHBIX YaCTHII.

DIeKTPOMATHATHASI HHAYKUHs. OJNEKTPOMArHWTHas MHAyKIHA. Buxpesoe
snektpudeckoe nojie. CaMOMHIYKIKs. DHEPrus MarHUTHOTO IOJIS.

Jemoncmpayuu

B3auMoeiicTBHE 3apsKEHHBIX TEIL.

ITpOBOJHHKH B 3JIEKTPHIECKOM TIOJIE.

JIMIIEKTPUKY B 3JIEKTPHIECKOM I10TIE.

KonpaeHcatopsl.

TeruoBoe JeiCTBHE IEKTPHYECKOTO TOKA.

Co6cTBeHHAs ¥ IIPUMECHAsI IIPOBOMMOCTD IOJIYTIPOBOTHUKOB.

[TonymnmpoBOAHUKOBBIH AHOJ.

Tpan3ucrtop.

OmnsiT Dpcrena.

B3auMoieiicTBHE MPOBOJAHMKOB C TOKAMH.

OTKJIOHEHHE 3JIEKTPOHHOI'O Iy4YKa MarHUTHBIM IIOJIEM.

DeKTpOABUraTeNb. JJIEKTPOU3MEPUTEIILHEIE



npuGOpEl. DeKTpoMarHuTHas HHIYKIHA. OmbIThI

®@apanesl.

3aBucumocts DJIC caMOMHAYKIMH OT CKOPOCTH HM3MEHEHHs CHJIBI TOKa H
HHIYKTHBHOCTH IIPOBOJHHKA.

PaboTa snmexTporeseparopa.

Tpancdopmarop.

Jlabopamopnsie pabomut
Pemienue 3a1a4 1o TeMe «JIEeKTPOCTaTHKA
Pewenue 3a/1a4 1o TeMe «3aKOHBI [IOCTOSHHOI'O TOKa»
H3MmepeHHe yIelbHOT0 COIPOTHBIIEHHUS TPOBOHHKA.
M3y4eHue mociae[0BaTeIbHOr0 ¥ NapajuleIbHOrO COeUMHEHHS IPOBOTHUKOB.
Onpenenenne 3/IC ¥ BHyTPEHHETO COIPOTHBIIEHHSI HCTOYHHKA HANPSKCHHS.
HcenenoBanye 3aBUCHMOCTH MOIIHOCTH TOTPe0IsIeMOM 1aMII0l HaKaJTHBaHUs OT
HanpspKeHUs Ha e€ 3aKuMax.
H3ydeHue SBIEHHS YI€KTPOMArHUTHOM HHIY KLU H.
Pewmenue 3ama4 nmo teMe «MarseTusm»

4. KosieOanusa H BOJIHBI

Mexannyeckue koJgebanusi. KonebarenbHoe nBHxeHME. I['apMoHHMYECKHE
xonebanus. Csobongubple MexaHwdeckue Kosebanus. JIMHelHbIE MeXaHHYECKHe
KojiebaTensHble cucTeMEL. IIpeBpalenne SHepPruy pH KosiebaTeIbHOM JIBHKEHUH.
CBobozmHble  3aTyXalollie  MexaHWueckue  Konebanus.  BeiHykaeHHbIE
MeXaHU4YeCKue KoyeOaHusl.

Ynpyrue BosHbl. IlomepeyHble M MNPOJOJbHbIE BOJHBL. XapaKTepPHCTHKH
BOJIHBL. YpaBHEHHeE IUIOCKO# Oerymuel BonHbl. MHTepdepenius BoaH. [lonstie o
nu(paKIny BOJH. 3BYyKOBbIE BOJIHEL YJIBTPasByK U €ro NpUMEHECHHE.

JaeKTpoMaruuTHbIe Kosebanusi. CBOOOIHbIE IIEKTPOMArHUTHBIE KONEOaHH .
[IpeBpaiieHHe  JHepruM B KoneGareJbHOM  KOHType.  3aTyxarollue
3NIEeKTPOMAarHuTHbIe Kosjebanusa. I'eHepaTop He3aTyXaloUMX JIeKTPOMarHUTHBIX
KoneGanmii. BBIHYX/IeHHBIE JJIeKTpHYeckue Koyebanusa. IlepeMeHHbId TOK.
IeHeparop MepeMEHHOr0 TOKa. EMKOCTHOE W MHIYKTHBHOE CONPOTUBICHHA
nepeMeHHOro Toka. 3akoH OMa I JJIEKTPHYECKOH NenH NepeMEeHHOro TOKa.
PaGoTa M MOIIHOCTh NEPEMEHHOrO TOKa. I'eHepatopsl Toka. TpaHcdopmaropsl.
Toku  BeICOKOM  dYactoThl. IlomyueHwe, Tmepeaada W paclpezelieHHue
3JIEKTPOIHEPIHH.

J1eKTPOMArHHTHbIE BOJIHBI. OJEKTPOMATHUTHOE IIOJIE Kak OCOOBIH BHA
MaTepuu.  ONEKTPOMArHUTHEle  BONHBL ~ Bubparop I'epua.  OTKpBITBIH
KojebarensHblii  kKoHTYp. M3oOperenwe paguo A. C. Ilonosem. Ilonstue o
paauocBssi3y. [IpuMeHeHre 31EKTPOMAarHU THEIX BOJH.

Jemoncmpayuu

CB00OO/IHBIE U BHIHY)KJIEHHBIE MEXaHUYECKHE

konebanus. Pezonanc.



ObpasoBaHue U pacpoCTpaHeHHe YIPYTUX BOJH.
Yacrora xosiebanuii ¥ BeIcoTa ToHA 3ByKa. CBOGOIHEIE
3JIEKTPOMAarHuTHeIe Konebanus. OcuuuiorpaMmma
nepeMeHHoro Toka. Konpencarop B nenu
nepeMeHHoro Toka. Karyuika HHIyKTHBHOCTH B LIENU
IIEPEMEHHOI0 TOKa. Pe3oHaHc B Mociie10BaTeIbHOM
LIENTH TIEPEMEHHOr0 ToKa. M3mydenue u npuem
3JIEKTPOMArHUTHBIX BOJIH. PaguocBsse.
Jlabopamopneie patomot

M3ydeHHe 3aBUCHMOCTH T€pHOJa KoneOaHHil HUTAHOTO (WJIM IIPYKHHHOIO)

MasTHHKA OT JJIMHEI HUTH (MM Maccel rpysa).

H3yuyenune ycrpoiicTBa M paboTh TpaHchopMmaropa.

5. OnTHka

IIpupoga csera. CKOpPOCTh pacIpOCTPaHEHHs CBETAa. 3aKOHBI OTPAKEHUS U
npenominenus csera. IlonHoe orpaxkenue. JIun3el, I'11a3 kak ontuyeckas cucrema.
Ontryeckue npubopEI.

BoaHoBbie cBolicTBa cBera. MHTepdepenius cBeta. KorepeHTHOCT CBETOBBIX
nyqei. nTepdepennmsa B ToHKUX muieHkax. [Tosocel paBHOM TommuHbbl. Konbia
Heiorona. Mcnone3oBanve HMHTEp(EpeHINH B HayKe W TeXHHUKe. Jludpaxims
cBeta. Jludppakuus Ha Lienu B MapauleNbHbIX JTydax. JudpakiuuorHas pemerka.
Ionsitie o romorpaduu. Ionspusanus nonepeussix BonH. [Tonspuzamus ceera.
HBoiiHoe mnyuenpenomienune. Ilonspounsl. Jlucnepcus cseta. Bujpl CIIEKTpOB.
Coextpel  mcmyckanus. ChHeKTpsl  IODJIOLIEHHs.  YJbTpadHOIeTOBOE 1
HH(paKpacHOe H3TydeHus. PeHTreHoBCKHe Jiy4yn. X npuposa U cBoiicTEa.

Hemoncmpayuu

3aKOHBI OTpa>KEHHS U MPEJIOMJIEHHS CBETA.

ITosiHOE BHyTpeHHEE OTpaKEHHE.

Onrrueckue npubdopsl. MaTepdepeHis

ceera. udpakuus ceera. [Nonspusarus

cBera.

ITomyyenue criekTpa ¢ IOMOIIBIO IPHU3MBI.

ITonyyenue crexTpa ¢ HOMOIIBIO AU(PPAKIHOHHON PELIETKH.

CnekTpockor.

Jlabopamopusie pabomei
Omnpenenenue nokasarens npeIoMICHHS CTEKIA
Onpenenenne GOKyCHOTO PacCTOSHHS COOUPAIOILEH JTNH3EL.
W3Mepenue JUIMHEI CBETOBOM BOJIHBI C IIOMOIIBIO AU(DPAKIMOHHOM PEIIETKH.
ITocTpoenue nzobpakeHuii B JIHH3AX.

Habmozenne narepdepenimy, 1udpakuum, noispysandy ceeTa. Pemenue 3amau



6. DieMeHTbl KBAHTOBOH (QH3HKH

KpanToBas onTuka. KsanTopas rumoresa Ilnanka. QOTOHEL Bremnui
doTosnexTpraecKuit o eKT. BuyTpennuit porodpdexr. Tursr (hOTO371EMEHTOB.

®usmka atoma. Pa3sBuTye B3IVISIOB HA CTPOGHHE BEIECTBA. 3aKOHOMEPHOCTH
B aTOMHBIX CIIEKTpax Bomopoza. SlmepHas MOJEINb aToMa. Onsitel D.Pe3epdopaa.
Mogens aroma Bogopoza o H.bopy. KBaHTOBEIE I'eHEPATOPEIL.

®uzuka artomMHoro siapa. [EcrecTBeHHas — paadOAKTUBHOCTS. 3aKkoH
paJiOaKTHBHOIO pacnaja. CriocoOBI HAOMIOAEHUS M PEerucTpalyu 3apsDKEHHBIX
gyactul. Dddexr Basunosa — YepenkoBa. CTpoeHHe aTOMHOrO sjpa. Hedext
MAcCHI, DHEprusi CBS3M M YCTOMYHMBOCTh ATOMHBIX SJEP. SInepHble peaKIyu.
HcKkyccTBeHHAs paarioaKTHBHOCTb. Jlenenve Tsokenbix snep. Llennas snepHas
peakis. YmpapiseMmas LEIHas PeaKiHs. Spnepusiii  peaktop. Ilomydenue
PaJAOAaKTHBHBIX H30TOIOB ¥ MX NPHMEHCHHE. Buonornyeckoe IeWCTBHE pajno-
AKTUBHBIX M3IIy4eHHH. DleMeHTapHbIe YaCTUIbL.

Jlemoncmpauuu

doroapdexr.

JIvHeluaThle CIEKTPBI pa3IHYHBIX BEIIECTB.

Uznyuenue nazepa (KBaHTOBOTO

renepaTopa). CueTurK HOHH3UPYIOIIHX

U3ITy4YEeHU .

IIpakmuueckue pabomot
Peenye 3a1a4 Ha 3aK0HbI hoTodPdeKTa.

Permenye 3a1a4 Ha 3aKOH PaJOaKTHBHOIO pacra/a i HaX0XACHHE SHCPTHH CBA3H.
V3y4eHne TPEKOB 3apsUKEHHBIX YaCTHI] 10 FOTOBBIM ¢dororpadusam.

7. DBosonusi Beenennoi

Crpoenne H pa3BHTHE Beestennoii. Hama 3pe3Has cucreMa — lajakTuka.
Jlpyrue rajgakTHKA. DBecKOHEYHOCTh Bcenennoii. IlonstHe © KOCMOJIOTHH.
Pacumpstomasicis  Bcenennas. Mozens ropsueii  Beenennoii. CrtpoeHue H
npoucxoxienue ["aakThK,

Jposonus 3Be3d. I'Hmore3a MNPOHCXOKACHHS CoJiHeYHOH CHCTEMBI.
TepMosiiepHBIM CHHTES. I[Tpo6iema TepMOsIEPHON SHEPTETHKH. Oueprus ConHua
¥ 3Be3/1. DBomonus 38e3]1. [IporncxoxieHne ColHeYHOH CUCTEMBEI.

Jemoncmpayuu

ConHeuHas cucreMa (MOJelb).

®ororpauy IWIaHET, CAENaHHBIE ¢ KOCMAIECKHX 30HIIOB.

Kapra JIyHBI ¥ TUTAHET.

CTpoeHue ¥ IBOJIOLHSA BeeneHHOM.



3. TEMATUYECKOE INIAHUPOBAHUE

TEXHUYECKHM IPODPUIIH TIPOPECCHOHAJIBHOTO OBPA3OBAHUS

[Tpu peanuzauuu cojepxkaHus 0011e00paz0BaTEIbHON y4eOHON JHUCLUILUIHHEI
«Ousuka» B mnpenenax ocoeHuss OINOII CIIO na 6aze ocHOBHOro o0ILEro
obpazoBanus ¢ nonydeHueM cpeaHero obuiero odpazosanus (IMTIKPC, ITICC3)

MaKCHUMaJIbHas yqeGHaﬂ Harpyska 06yan0HlHXCF[ COCTaBJIACT:

* nmo cnenuranbHOCTAM CIIO TexHuueckoro mnpoduis — 186 wac, U3 HHX
Harpyska  oOydarommxcs,
naboparopHele paboThl, — 124 wyac; BHeayaUTOpHasi CaMOCTOSITENIbHAs

aynuTtopHas  (oOs3arenbHast)

pabora cTyieHTOB — 62 4acos.

TemMaTHuyeCcKHH IJIAH

Buja yuebnoii paborhi

KosnvecTBo 4acos

AyIHTOpPHBIE 3aHATHA.
Conep:xanue 00y4eHHs

Cneuunanasnocru CITO

Baenenue 2
1. MexaHuka 24
2. MonekynspHas puzuka. 14
TepMoarHaMuKa

3. DeKTpoAMHAMHUKA 30
4, Konebanusi 1 BOJIHEI 18
5. OnTuka 16
6. DeMeHThI KBAaHTOBOW (DH3UKH 14
7. DBomonus BeceneHHON 6
Hroro 124

BHeaynﬂTopHaﬂ cCaMoOCTOsITEe/IbHANA paﬁoTa

IToaroToBKa yCTHBIX BBICTYILIEHUH 110
3a/JaHHBIM TeMaM, 3CCe, JOKIJIAJI0B,
pedepaToB, HHAMBUAYAJIBHOTO MIPOEKTA
C MCIIOJIb30BaHKeM HH(OPMAalMOHHBIX
TeXHOJIOTHH U JIp.

62

ITpomescymounana ammecmayun 6 (hopme 3K3amena

Bcero

186

BKJIrO4asa




4. IEPEYEHb NPAKTHYECKHX PABOT

[TPO®UJIb: Texunueckuii
CIIELITMAJIBHOCTB: 35.02.02.

Bun | HauMeHoBaH#e pasziesioB u 3ausTHit

PA3JIEJI 1 Mexanuka

[IP1 | Pemenue 3anau mo teme «KuHeMaTHKay
IIP2 | Pemenye 3anau o teme «/{uHaMIKa»
JIP1 | Mzmepenne koaddurmenta YIIPYTOCTH PE3HHEL.

PA3JIEJI 2 OcHoBBI MosTEKyIsIpHOI QH3HKH 1 TEpMOAMHAMUKH

IIP 3 Pemenue 3anay no teme «I"a30BbIe 3aKOHED)
IIP 4 | Pemenue 3aa4 no Teme «MonexynspHas (bH3MKa H TepMOIHHAMHKAY
JIP 2 | Onpenenenue OTHOCHTENBHOM BIAXKHOCTH BO3IyXa.

JIP 3 | Onpenenenue xoadduimenta ITIOBEPXHOCTHOI'O HATSKEHHS SKUIKOCTH.

PA3JIEJI 3 Daexrpoaunamuka

IIP5 | Pemenue 3ana4 o teme «DJeKTpocTaTHKAY

IIP6 | Pemenue 3ama4 mo temMe «3aKOHBI IOCTOSHHOTO TOKAY

JIP4 | U3smepeHue yienbHOTO CONPOTHBIICHUS IIPOBO/IHHKA.

JIP 5 | Mi3yuenue nocienoBaTebHOTO H AapauIeIbHOTO COeTHHEHAS MIPOBOIHHKOB.

JIP 6 | Onpenenenne 3JIC u BHyTpeHHero COIIPOTHBIICHHUS HCTOYHHUKA HAIIPSIKEHUSL.
JIP7 | HccnenoBanue 3aBHCHMOCTH MOIIHOCTH NOTPeOIsIeMOi TaMIoit HAKATHBAHUS OT
HaNpPsOHKECHHSA Ha €€ 3aKHMax.

JIP8 | M3yueHne sBlIeHNS 91€KTPOMATHUTHO HMHIYKIIHH,

IIP 7 | Pemenwe 3amay mo teme « MargeTusmy

PA3JIEJI 4 Kosie6aHusa 1 BOJHBI

JIP9 | U3yyenue 3aBHCHMOCTH mepHoAa KoNeGaHHH HHTIHOLO (WM TIpY)XHHHOTO) MasTHHKA
OT JUTHHBI HUTH (HJIM MacChI rpy3a).
IIP 8 | Usyuenne ycrpoiicTsa u paboTh TpaHcdopmMaropa.

PA3JIEJI 5. Onruka

JIP 10 | Onpenenenue noxasarens npenomenns crexia

JP 11 Onpenenenne poxycHOro paccTosHms coOHparoIeit JTHH3EL

JIT 12 35
IIP 9 WsMepeHne JIMHBI CBETOBOM BOJIHEL € OMOIIBIO AU(PPaKIHOHHON PEIIETKH.




ITP 10

IToctpoenne u306paxeHuii B THH3axX.
Ha6mronenne nureppepeniym, Au(paKiyy, ToIspr3auy ceeta. Pemmenue 3a1au

PA3JIEJI 6 Jnementsi KBanTOBO bu3ukn

ITP 11
IP 12
JIP 13

Pemenue 3anay Ha 3akoHs! doroadpexra.
Pemenue 3aau Ha 3akon pagmoakTuBHOrO pacrajia ¥ HaXOX/IeHHEe SHEPI'HH CBS3H.

H3yuenue TpexoB 3apsiKeHHBIX YaCTHII IO TOTOBBIM dortorpadmsm.




S. IlpumepHbIe TeMbI pedepaTos
(T0KJ1a10B), HHIUBHAYATBHBIX
IIPOEKTOB

* Anexcannp I'puropsesuu Croseros — PYCCKU (U3HK.

* Anexcaunp Crenanoeuy I[Tornos — pycckwuit Y4eHBIH, u300perareis paguo.

* AJIbTepHaTHBHAS 3HEpreTHKA.

* AKyCTHYeCKHe CBONCTBA MOJTyIIPOBOIHUKOB.

* Anzpe Mapu AMmiiep — O0CHOBOIIOJIONKHHK 3JIEKTPOAUHAMHUKH.

* ACHHXPOHHEIH JIBUTaTeb.

* AcTepousl.

* ACTPOHOMHUS HAILIUX JHEHH.

* ArtomHas duzuka. Mzoronsl. [IpuMeHenue PalHOaKTUBHBIX H30TOIIOB.

* BecKOHTaKTHbIE METOIBI KOHTPOIIS TEMITEPATYPHL.

* buMoJIsIpHBIE TPaH3UCTOPEI.

* bopuc Cemenosn4 SIkobu — usuk u m306perarens.

* Benuvaiimue oTkpeiTUs Gu3HKH.

* BunsI oneKTpruecKuX pa3psaioB. DIeKTpHYecKHUe paspsansl Ha ciyxbe

YelloBeKa.

* Bunusnue nedexToB Ha Ppusnueckue cBoiicTBa KPHCTaJLIOB.

* Bcesnennas u TeMHast Matepus.

* I'amuneo "anuneif — ocHoBaTe b TOYHOrO €CTECTBOZHAKMS,

* I'onmorpadus u ee npumenenue.

* JIBW>KeHue Tena mepeMeHHOH MacChl.

* Judpakuus B Hame xu3Hm.

* Xunkue xpucramis.

* 3akonsl Kupxroda s snextpudeckoit mernm.

* 3aKOHBI COXpaHEHHs B MEXaHHKE.

* 3HaueHHe OTKphITHI [ anmies.

* Hrops Bacunsesnu Kypuaros — dusux, OpraHU3aTop aTOMHOH HAYKH H

TEXHUKH.

* Hcaak HpioTOH — co3piaTens Kinaccuueckoii bu3UKH.

* Hcnons3oBanue 311eKTposHEpIuy B TpaHCIIOPTe.

* Knaccuoukanus u xapakrepiHcTHKH 9JIEMEHTaPHBIX YaCTHII.

* KoHCTpykunoHHas MPOYHOCTE MaTepHala 1 ee CBA3b CO CTPYKTYpOIA.

* Konerpykims i Buzs! 1azepos.

* Kpuroanexkrponuka (MEKpO3IeKTpoHHKa 1 XO0IOopx).

* JlasepHBIe TEXHOJIOTUH M HX HCIIOIE30BaHNeE.

* Jleonapno na Bunum — yuensiit u u3o6perares.

* MaruuTtHble H3MepeHus (IPHHLMITE! TOCTPOSHHUS pubopoB, CrIOCOOH!
M3MEPCHHUS MATHUTHOTO TIOTOKA, MATHUTHOM HH/yKIIHH).

* Maiikn @apajei — cosnarens yuenus 06 SNIEKTPOMAarHUTHOM II0JI€.

* Makc I1nank.



Meton meyensIx atomos.

Metone! HabmoneHus 1 PCTUCTPALIK PaIMOAKTUBHBIX M3ILy4eHHH 1 YacTHIL,
Metonb! onpeneneHus miIoTHOCTH,

Muxaun BacuinseBuy JIoMoHOCOB — YUYEHBIH SHIUKIIONEHCT.

Mopnenu atroma. Omsit Pezepdopna.

MonekynsapHo-kuneTHYecKas TEOPHS HACATHHEIX ra30B.

Mounuust — ra3ossiit paspsia B IIPUPOJIHBIX YCIOBHSX.

Hanorexuonorus — MEKIUCHHUIUIMHAPHAS 001acTh (yHIaMeHTaIBHON U
IIPUKJIATHON HAYKH M TEXHUKH.

Hukona Tecna: smu3Hp 1 HeoObruaiinbe OTKPBITHS.

Hukomnaii Konepauk — cosnarens TCITHOLICHTPUYECKOM CHCTEMBI MHpa.
Hunsc Bop — onun u3 cosnareneii COBPEMEHHOM (pU3HKH.
Hyxkneocunres Bo Beenennoii.

O6BscHenne GhorocunTesa ¢ TOUKH 3peHus: QH3HUKH.

Onrryeckue sBienus B mpupose.

OrkpeiTHE M IpUMeHeHKE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOANMOCTH.
IlepeMenHsIi dekTpUYecKuii TOK 1 ero IIPHMEHEHHE.

IInasma — werBeproe cocrosinue Bemectsa,

IInanetsr ConneuHoit cucTeMer.

IMonynpoBoaHuKoBEIe HaTynKy TEMIIEPATYPEI.

IIpuMenenne xunKux KpucTaiios B IPOMBIILIJIEHHOCTH.

IMpumenenue suepHbIX PEaKkTopoB.

INpupona peppomarseTusma.

IIpo6iems1 3K0MOrHY, CBA3aHHDIE ¢ HCTIONB30BAHMEM TEIJIOBBIX MAIIIHH.
IIpoussozacTBo, nepenaya u ucmos308aHMe SJIEKTPOIHEPTHH.
Ipoucxoxnenne Conueunoit creTeMsL.

IIbe30anexTpudeckuii sddext ero IpUMEeHEHHE.

Pasurue cpencts csasm u pajwo.

PeakTuBHEbIe ABHraTenu u 0CHOBEI paboTHI TEII0BO# MalKHEL
PenukToBoe n3nyuenue.

Pentrenosckue syun. Vcropus OTKpBITHS. [IpuMenenue.

Poxnenne u sBomomnus 3Be3.

Pois K. 3. Iuonkosckoro B Pa3BUTHH KOCMOHABTHKH.

Cser — anexTpoMarnuTHas BosHa.

Cepreii ITaBnosru Kopose — KOHCTPYKTOp M OPraHM3aTop MpOM3BOACTBA
PaKeTHO-KOCMHUYECKOM TEXHUKH.

Cunsl TpeHus.

CoBpeMeHHast CTyTHHKOBAs CBSI3b.

CoBpemennas Qusudeckas kapruna MHUpa.

CoBpeMmenHEIe cpesicTBa CBA3M.

ConHue — ncrounuk sxuzHm Ha Semie.

Tpanchopmatopsr.



6. XAPAKTEPUCTHKA OCHOBHBIX BHUJIOB YYEBHOM JAESITEJILHOCTH

CTYJAEHTOB

Coaep:xxanne
o0y4eHust

XapaKTepHCTHKA 0CHOBHBIX BHAOB AeATeALHOCTH
CTYIEHTOB (HA YPOBHE y4eOHBIX neicTBHii)

Beenenune

YMeHHS I0CTAHOBKH LIETIEH JEATeIbHOCTH, IJTAHUPOBaHHs CO0-

CTBCHHOM JI€ATEILHOCTH 1A JJOCTHIKEHHS NIOCTABICHHBIX

1eiei, IpeIBUIEHHS BO3MOKHBIX PE3YJIBTATOB 3TUX JEHCTBHIA,

OpraHH3al{K CAMOKOHTPOJIS H OIEHKH I10yYEHHBIX

Pe3yIbTaTOB. PasBuTHE CIIOCOGHOCTH SCHO M TOYHO M3JIaraTh

CBOH MBICITH, JIOTHIECKH 0OOCHOBBIBATH CBOIO TOUKY 3DEHHS,

BOCIIPHHUMATH ¥ aHATU3HPOBATE MHEHHS COOECEIHUKOB,

[IPH3HABas IIPABO APYIoro 4elioBeKa Ha HHOE MHEHHE.
POH3BE/ICHUE U3MCPEHHS (PU3HYECKHUX BEIHIHH M OI[EHKA

H)annum NOTPEINHOCTEH U3MEPEHHH. .
PE/ICTAB/ICHAE I'DAHHUIIBI IIOTPEIIHOCTEH H3MepeHHit pu

IOCTPOCHHH IpauKOB.

YMeHHe BBICKa3bIBATh IHIIOTE3EI 11 0OBICHEHHS

Ha0JIFOJaeMbIX SIBICHMIL.

YMeHHe npeJyiarath MOJIe/H SBIEHMUIL.

YKaszaHue rpaHHIl IPHUMEHAMOCTH (DH3UYECKHX 3aKOHOB.

H3nosxeHne 0CHOBHEIX MOJIOKEHHMI COBPEMEHHOM HayJIHOMH

KapTHHBI

MHpa.

IIpuBeienre npuMepoB BIHSHMS OTKPBITHI B (PH3HKE Ha

IIPOIpeCC B TEXHUKE M TEXHOIOTUH MPOU3BOACTBA.
crone3oBanue MurepHeTa uis moncka nadopmanuu

1. MEXAHUKA

Kunemamuxa

llpencrapnenne MexaHHIECKOTO NBHIKEHNA Te/a YPaBHEHHSIMH
3aBHCHMOCTH KOOPAMHAT H POEKLMEH CKOPOCTH OT BpeMeHH.
IIpencraBnenne Mexanadeckoro ABUKEHHUS Teia rpaduKkamu
3ABHCHMOCTH KOODAMHAT M [IPOEKLHEH CKOPOCTH OT BPEMEHH.
Omnpenenenne KOOpAMHAT IPOHIEHHOrO IIyTH, CKOPOCTH H
YCKOPEHHS TeJia 110 rpadukaM 3aBHCHMOCTH KOOPHHAT U
MPOEKIHE CKOPOCTH OT BpeMeHH. OnpezeNieHne KOOpIHHAT
IPOHJICHHOTO IIyTH, CKOPOCTH M YCKOPEHHSI TeJIa 110
YPAaBHCHHSM 3aBUCHUMOCTH KOOPIMHAT M MPOEKI|i CKOPOCTH OT
BPEMEHH.

POBCJICHHE CPaBHUTEIBHOIO aHAIM3a PABHOMEPHOTO H
g}aBHonepeMeHﬂoro JIBHIKEHHH.

Ka3aHHC HCIIO0Ib30BAHHS OCTYIATENIFHOTO H BPAIaTeIbHOTO
JBHKEHHH B TEXHHKE.
IIproGperenue onpita palOTEI B rpyIIIe ¢ BHITOTHEHHEM
Basnnqﬂmx COLHAJIBHBIX POJIEi.

a3paboTKa BO3MOXKHOI CHCTEMBI JEHCTBHH 1 KOHCTPYKLIUH JIJIST
IKCIEPHMEHTAIBHOTO OIPEIe/ICHHSI KHHEMATHYECKHX BEJHUMH.,
Ilpencrasnenne nHGOpMAUH O BHIAX JBHKEHHS B BHJIE
TabaHLbI

3aKoHbvl coxpanenus ¢
MexaHuKe

IIpumenenue 3akona coxpanenus nMITyIbCa [T BEIHCICHIS
H3MEHEHHU CKOPOCTEH TeJl P UX B3aHMOJICHCTBHSX.
Hzmepenne paGETm CUJI ¥ M3MCHEHHE KHHETHYECKON SHEPTHH
TeJla. Beraucienne paboThl CHIT M M3MEHEHHS KHHETHIECKOM
SHEPruu Tela.
Bbrauciienne norenimansHoi sHepruy Ten B TPaBUTAIIOHHOM
noxne. Onpezenenye NOTeHIHATBHOMN SHepruu yIpyro
1e)OPMHPOBAHHOIO TeJA [0 H3BECTHOM nedopManuu u
JKECTKOCTH Tela. [IpuMenenune 3akona coxpanenus
MEXaHHYECKOH SHEPIUH IIPH pacyeTax pe3ynbTaToB
B3aMMOJCHCTBHI TEJ TPaBUTALIMOHHBIMHI CHJIAMH H CHIIAMH

IPYTOCTH.

Ka3aHHE rPaHuLl IPUMEHUMOCTH 3aKOHOB MEXaHHKH.
YKazaHue y9eOHBIX MCUMILTHH, TIPH H3y4eHHH KOTODBIX
HCMOJIB3YIOTCS 3aKOHBI COXPAHEHHUS

2. OCHOBBI MOJIEKYJISIPHOI ®M3UKH U TEPMOJHHAMHKH




Ocnog6vl Monexynapnoii
KuHemu4eckou meopuu.
Hoeanvnuwii 2a3

Bemonnenue skcnepumentos, CIIy>KalMx 111 000CHOBaHHsI
MOJICKYIAPHO-KMHETHYECKOH Teopuu (MKT). Pemenue 3a/1a4 ¢
TNIPHMEHCHHEM OCHOBHOTO YPABHEHHS MOJIEKYJISPHO-
KHHETHYECKOH TEOpHHM ra3oB.

Onpenienenne napameTpoB BemecTsa B ra3oo0pasnom
COCTOAHMH Ha OCHOBAHHH YPaBHEHHS COCTOSHHUS MEAIEHOIO
rasa. OnpejieNienue napaMeTpoB BEMECTEa B razoo0pasHom
COCTOSHHH M IIPOUCXO/SIIKX IIPOLIECCOB MO rpadrKam
sasucumoctd p (T), V (T), p (\8.

OKCIIePUMEHTAIbHOE HCCIICA0BAHHE 3aBHCHMOCTH p (1), V (D),
p (V). IIpencrapnenue B Buse rpaguKOB H30XOPHOTO,
H300apHOTO M U30TEPMHYECKOTO MPOLIECCOB.

Brruncnenue cpeaneit kunernueckoi SHEPTHH TEIJIOBOrO
ABHKCHUA MOJIEKYJI 110 H3BECTHOM TeMIlepaType BelecTna.
BeickaspiBanme runores st 06bacHeHns Ha JIFOAEMBIX
ABICHHH. YKa3aHue IpaHuIl IPEMEHEMOCTH MOJIENTH
«UIOCAIBHBIH ra3» " 3akoHoB MKT

Ocnogbl
MepMoOuHamuKu

VI3Mepenue KoMYecTBa TerIoTH B npoleccax TenIonepeaadn.
Pacyer xonuuectsa Temnotsl, He0BX0UMOro s
OCYINECTBIICHHS 3aJaHHOTO NPOLIECCa C TeIUIoNnepe Iayeii.
Pacuer usmenenus BayTpenueit SHEPTHH Tel, paboTHl H
[EPEAHHOIO KONUYECTBA TEIUIOTHI ¢ HCITOMb30BAHHEM IIEPBOTO
3aKoHa TepPMOJMHAMHKH. PacueT paGoTsl, coepirennoii razom,
I‘I(E Wacbuxy 3aBHCHMOCTH

bIYHCIIEHHE PAOOTHI ra3a, COBEPIIEHHOM IPH H3MEHEHHH
COCTOAHHMSA 110 3aMKHYTOMY LUKy, Beluncienue KIIJ npu
COBCPILCHHH ra3oM pabOThI B IIPOLECCAX H3MEHEHHS COCTOSHHS
110 3aMKHYTOMY IHKITY. OOBACHEHHE IPHHIUIIOB NeHCTRHS
TCIUIOBBIX MaIIkH. JleMoHCTpalus posu (u3uku B coznanuy u
COBEPIICHCTBOBAHMH TEIUIOBBIX JIBUTATE/ICIE.
H3noxenue cyTu sxomoruueckux npobieM, 00yCII0BICHHBIX
paboToii TenIoBEIX ABHraTE el 1 IPEJIOKEHUE ITYTH MX
PEIICHHUs. YKa3aHHe IPaHull IPIMEHAMOCTH 3aKOHOB
TEPMO/IMHAMMKH. YMEHHE BECTH JHAJIOT, BEICIYIIMBATH MHEHHE
OIIIIOHENTA, y4aCTBOBATh B NUCKYCCHH, OTKPBITO BHIPAXkKATB H
OTCTauBaTh CBOKO TOYKY 3PEHHSI.
YKasanue y4eOHBIX THCIHIUHH, DY U3YYEHHH KOTOPBIX
HCIIOJIB3YIOT Y4eOHbIM MaTepuan «OCHOBEI TEPMOTHHAMKH)

Ceoiicmea napos,
HcuoKkocmedl, meepovix
men

W3mepenue BnaxuoCTH BO31yXa.

Pacuer xonmyecTna TEIIOTEI, HEOOXOAUMOTrO JyIs
OCYIIECTBIICHHS IIpoOLiecca EPEXo/a BEMECTBA 3 OHOr0
arperaTHoro COCTOSHUS B

Ipyroe.

OKCIIEPHMERTATIBHOE HCCIIEOBAHUE TEIIOBEIX CBOMCTR
BemecTsa. [IpuBesenne npuMepoB KAMHILIIPHEIX ABICHUH B
OBITY, IPHpPOIE, TEXHHKE.

HccrenoBaHne MeXaHHIECKHX CBOMCTE TBEPABIX TEJL.
IIpuvenenne husmueckux MOHSTHI ¥ 3aKOHOB B yueOHOM
MaTtepuaie NpoQeccHOHATLHOrO XapakTepa.
HMcnonwsopanue Uureprera mns moucka HH(pOpMaIHHK 0
Pa3paboTKax U MPHMEHEHUIX COBPEMEHHBIX TBEPIBIX H
aMOp(HBIX MaTepHAIOB

3. QJEKTPOANHAMMKA

Inekmpocmamuxa

Beruucrnenue cun B3aHMONEHCTBAS TOUCTHELX IEKTPHIECKHX
3apsJIoB.

Brruncnenne nanpssxenHocTH SIEKTPHYECKOTO IOJISA OJJHOTO M
HECKOJIBKHX TOYCYHBIX NIEKTPHYECKHX 3apSIOB,

Brruncnenne notennunana snextpudeckoro mos OJIHOTO H
HECKOJILKHX TOUCHHBIX JNEKTPHYECKUX 3apsuoB. M3Mepenne
A3HOCTH MOTEHIHAIOB.
SMEPCHHE SHEPrHH SJICKTPHIECKOTO MO 3aPSIKEHHOr0
KOHJIEHCaTOpa.
Bbruncrnenne sneprum anexrpraueckoro moss 3apsKEHHOTO
KOHJIeHcaTopa.

PazpaboTka miana u BO3MOXKHOH CXeMbI JeHCTBHIH 3KCIIepHMen-




TAJIBHOTO ONpPe/e/IeH s JNEKTPOEMKOCTH KOHIEHCATOpa H
JU3IEKTPHYECKO TPOHHIIAEMOCTH BEIECTBA.

[IpoBesicHHE CPaBHHTENIBLHOIO AHAIM3a FPABHTALHOHHOTO H
9JIEKTPOCTATHYECKOTO TTOJIei

HHocmosannsiii mok

M3Mepenne MOIHOCTH 3JIEKTPHYECKOTO TOKA. VI3MEpeHHe D)1
H BHYTPEHHETO CONPOTUBICHHS UCTOYHHKA TOKA. BEINoHeHHE
pacyeToB CHIIBI TOKA M HAIIPSHKEHHH HA yUacTKax
ANIEKTPUIECKHUX 1ienei. OObscHeHHe Ha pUMepe
ANIEKTPHIECKOH LienH ¢ AByMs ucTounukamu toka (3]]C), B
KaKOM CIIy4ae HCTOYHHK JIEKTPUIECKOH SHEPrum paboTaeT B
PEKHME FEHEPATOpa, a B KAKOM — B PEIKHME ITOTPeOUTE.
Onpenienenue TeMnepaTypbl HUTH HaKaJldBaHus. M3mepenne
BIEKTPHYECKOro 3aps/ia deKTpoHa. CHATHE BOJILTAMIIEPHOM
XapaKTepUCTHKH JMo/a. [IpoBenenne cpaBHHTENBHOIO aHAIH3A
IIOJIyIIPOBOIHHKOBBIX JTHOOB H TPHOJIOB.

HWcnons3osanue MaTeprera juist noucka HHGOpMaIuH o
IIEPCIIEKTUBAX PA3BUTHS MOIYIIPOBOIHHKOBOH TEXHHKH.
YCTaHOBKa NPHYHHHO-CIICACTBEHHEBIX CBsI3€it

Mazrnummnoie ae1eHun

V3Mepenre HHAYKIMH MarHUTHOTO M0JIA. BBIYMCIECHAE CHII,
JOEHUCTBYIOIIMX Ha MPOBOAHUK C TOKOM B MATHHTHOM II0JIE.
Berancnienne cui, ASHCTBYIOMMUX HA SMEKTPHIECKHUI 3apsij,
JBHIKYIIHHCSA B MATHHTHOM IIOJIE.
HUccnenosanne sBneHU 3/IEKTPOMATHUTHON HHIYKITHH,
CaMOUH/TYKITHH.
Beraucienne sHepruu MarHutHoro 1mosis. O0bsacHeHHe
NPHHIHIA NeHCTBHA dNIeKTpoABUraTens. OObsaCHeHHe IPUHIMIIA
JEHCTBHUS FEHEPaTOpa 3MeKTPHUECKOT0 TOKA U
JNMEKTPOU3MEPUTENBHBIX IpUOOPOB. OObsICHEHHE IPUHITHNIA
AeHCTBHs Macc-creKTporpada, yCKOpHUTeei 3apsykeHHbIX
gacTHL. OOBJACHEHHE POJIM MArHUTHOIO TOJIS 3eMITH B KU3HH
acTEHHIi, JKHBOTHBIX, YEIOBEKA.

PHBEJICHHE IPHMEPOB IPAKTHYECKOr0 PHMEHEHH
H3YYCHHBIX ABJIEHHH, 3aKOHOB, IPHOOPOB, YCTPOMCTE.
ITpoBeneHne CpaBHUTENLHOTO aHAIM3a CBOKCTB
3JIEKTPOCTATHYECKOr 0, MATHUTHOT'O U BUXPEBOTO
3JIEKTpUYECKHX noyiei. OObsCHeHHe HA MPHMEpPE MarHHTHBIX
SBJICHHH, MoYeMy (PH3HKY MOXHO paccMaTpHBAaTh KaK
METAIUCIHILTHHY

4. KOJIEBAHUS U BOJIHBI

Mexanuueckue xkoneoa-
Hun

Hccnenopanue 3aBucHUMOCTH Neproaa KoaeOaHui
MaTeMaTH4ecKoro MasTHHKA OT €ro JJIMHEL, MacChl H
aMIIuTy bl Koniebanuii. Mcenenopanue 3aBUCHMOCTH Mepuoia
KoJieOaHuii Ipy3a Ha IPYKHUHE OT €ro MacChl H XKECTKOCTH
npyHHbl. Beraucnenne neproja koebaHuit MATEMATHYECKOTO
MasATHHKA 110 U3BECTHOMY 3HAY€HHIO €ro JUIHHEL Beruncienue
nepHoja koneGaHui rpy3a Ha IPYKHUHE 10 U3BECTHLIM
3HAYEHUAM €0 MacChl H JKECTKOCTH NPYKHHEL BripaboTka
HaBBIKOB BOCIIPHHHMATh, aHAIH3UPOBATh, NiepepabaThiBaTh U
NPEABABIATE HHYOPMALHIO B COOTBETCTBHH C IIOCTABJIEHHBIMH
3a/JauaMHy.

[TpuBenenne npuMepoB aBTOKOJIEOATEIHHEIX MEXaHHYECKHX CH-
creM. IIpoBesienue Kinaccudukamuu xonebanui

Ynpyzue sonnsi

V3mMepenue AHHBI 3BYKOBOH BOJIHBI 110 PE3yJIbTATAM
HaOIIOIeHHH HHTEP(EPEHIIHH 3BYKOBEIX BOJIH.
Habmonenue u obpsicHenne sBneHuii unTepdepeHnun u
IU(pakIuyn MEXaHHYECKHX BOJIH.

IIpencrasnenne obnacTeii NpUMeHEHUs yIBTPa3BYKa U
NEPCIEKTUBEI €10 UCIIOIb30BAHUS B PA3JIMYHEIX 00JIaCTAX
HAYKH, TEXHHKH, B MEIHI[HHE,

H3noxeHne cyTH 3KOJIOTHYECKHX Mpo0IieM, CBA3aHHBIX C
BO3/IeHCTBHEM 3BYKOBBIX BOJIH HA OPraHu3M 4eJIoBeKa

InekmpomazHumnole
Koniebanusn

Habmonenue ociiuninorpaMM rapMOHHYECKHX KOJIEOAHHH CHIIBI
TOKA B LIETTH.

W3Mepenune anekTpoeMKOCTH KoHAeHcaTopa. M3aMepenue
HHIYKTHBHOCTB KaTYIIKH.

HMccnenoBanue sBICHHS SJEKTPHUECKOrO PE30HAHCA B




NOCIIeI0BATEIBHOM LIEITH.

IIpoBenenne ananorun MEXIy PU3HIECKUMHU BEIMYHHAMH,
XapaKTePU3YIOWUMH MEXaHHIECKYIO 1 3JIEKTPOMAarHUTHYIO
KoJebaTe/IbHbIe CHCTEMEL,

Pacuer 3navenwmif cuiiel Toka 1 HAIPsXKEHHA Ha dJIEMEHTAX IeNu
IIEPEMEHHOI0 TOKA.

UccnenoBanue npunmuna neiicteus TpaHcpopmaropa.
WcenenoBanye npuHImna nefctaus T€HEpaTOpa MepeMeHHOro
ToKa. Ucrions3oBanue HuTteprera ms moucka uHOpManuu o
COBPEMEHHBIX crocobax nepeiaum 9JIEKTPOIHEPI U

INeKmpomaznummple
60/1HbI

OcyliecTBienue panuonepeiayy U paaHolpHeMa.
Hccnenopanue coiicTs SJICKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOHIIBHOTO TeneoHa.

PasButie nenHocTHOrO OTHOMIEHUS K H3Y4aeMbIM Ha YpOKax
H3HKH 00BEKTaM U OCBAMBAEMEIM BHJIAM J€SITEIbHOCTH.
ObsCHEHHE IPUHIUITHAIBHOTO PA3JIHYHs IPHPOJEI YIIPYTHX H

JJICKTPOMAarHUTHBIX BOJH. U3n0%kenue cytu SKOJIOTHYECKHX

po0JieM, CBA3aHHBIX C SNEKTPOMAarHUTHBIMH KOJIEOaHHAMU U

BoJIHaMH. OOBjICHEHHE POJIH 3JIEKTPOMAarHUTHEIX BOJIH B

COBPEMEHHBIX HCCIIEI0BAHUAX BeeleHuoil

3. OIITHUKA

Ipupooa ceema

IIpumenenue Ha mpakTHKe 3aK0HOB OTPaXXCHHUs H IIPEJIOMIICHAS
CBETa IPH PELIeHHH 3a/aY.

Onpezenenue criekTpanbHEIX rpanu YyBCTBHTEJIEHOCTH
4EJIOBEYECKOTO IJ1a3a.

YMeHHE CTPOHTH H300pasKeHH s IIPEJIMETOB, 1aBacMEbI€e JIHH3AMH.
Pacuer paccrosinus o miu3s! 10 M300paXeHus npeMeTa.
Pacuet onruueckoit crtbl HH3EL Wzmepenne dokycroro
PacCTOAHHs 3kl Micnbrranue Mozeneit MuUKpockona u
TeJlecKona

Bonnoevie ceolicmea
ceema

Habmonenue asnenus HHTEP(EPEHIIMH IEKTPOMArHATHDIX
BosiH. Habmonenue spnenns mu PaKLHH JJIEKTPOMArHHTHBIX
BOH. Habmonenue asienus TOJIIPU3ALHH 3]IEKTPOMATrHUTHBIX
BOJIH. M3MepeHne NIHHEI CBeTOBO# BOJHEI MO pe3yabTaTtam
HaOMIOIEHUS SIBJICHHS uHTeppepennn. Habmonenue sBenms
Mudpakuuu ceeta. HaGmonenne spienus TONSIPH3ALNH H
Aucnepchu cBera. [louck pasnuumii u cxoncrsa MEXITy
IM(PaKIMOHHBIM M THCHEPCHOHHBIM CIEKTpaMH.

[TpuBenenue IPUMEPOB MOABJICHHSA B IPHPOJE H HCIIOIB30BAHMS
B TEXHHKE ABJICHUH HHTephepeHnyn, MppaKiuu, TOJISIPU3AIMH
H pucrepcuu cseta. [lepeuncienue meronon [IO3HAHHS,

KOTOPEIC HCITOJIb30BaAHbI IIPH H3YYEHHH YKA3aHHBIX SBJICHHUI

6. QJIEMEHTBI KBAHTOBOII ®U3UKH

Keanmoean onmuxa

Habmonenne gotosnexrpuyeckoro s pexra. ObnacHenHe
3aKoHOB CTO/IETOBA HA OCHOBE KBAHTOBBIX IIPEACTABIICHHUI.
Pacuet MakcuManbHOI KuHETHYECKOI SHEPTUH JIEKTPOHOB IIPH
80T03HGKTPH'-IGCKOM abdexre.

npezeaeHne paboTel BBIXOJIa JJIEKTPOHA 110 rpaduKy
SaBHCHMOCTH MaKCHMAIbHOH KHHETHYECKOH SHepruy
(poTO311EKTPOHOB OT YacTOTHI CBeTa, Usmepenue paboTs! Boixona
3IekTpoHa. [lepeuncnenne npubopos ycraHoskw, B KOTOPBIX
IPHMCHACTCS O€3-MHEPUHOHHOCTH (PoTos(dexTa.
OObsICHEHHE KOPITYCKYIAPHO-BOIHOBOTO Ayalu3Ma CBOHCTB
oToHOB. OGBICHERHE POIIM KBAHTOROM ONTHKM B Pa3BHTHH
COBPEMEHHOM (hH3HKH

Quzuxa amoma

Habmonenne nuneiiuareix CIIEKTPOB.

Pacyer yacToTs! u AHHBL BOJTHE HCITyCKAeMOI'0 CBETA IpH
TI€pexozie aToMa BOJI0PO/IA U3 OIHOTO CTAIHOHAPHOTO
COCTOSIHHUA B Ipyroe. OOBACHEHHE MPOUCX 03K ICHHS
JINHEHYATOrO CIIEKTPa aTOMa BOAOPO/IA U Pa3IHYHS JIMHEHYATEIX
CIICKTPOB pa3NuYHbIX ra3oB. MccnemnoBanue uneiiuatoro

CIIEKTpa.
HcenenoBanue npunnumna PabOTEI JIIOMHHECTIEHTHOM JIaMITbL

Habmonenne u 06bacHen e NPUHIKNA IEHCTBHSA JIa3epa.




pusenenne npumepos ucnonssona
HayKe U TeXHHKe.,

NICPCIIEKTHBAX IPHMEHEHHUSI JIa3epa

HHS Jla3epa B COBPEMEHHON

Hcnonssopanne Unreprera mis momncka uH(popManuH o

Duzura aAMOMHO20 ﬂopa Haﬁnfo,ueHHe TPEKOB aJIB(I)a-‘-IaCTI/IH

I"eiirepa.
acrase.
MCII0JIB30BAHHsI ATOMHOMH SHEPIHH 1

B I'IpOMBIHIJ'IeHHOCTH, MEIHIIHHE,

XKHU3HH, CIIHHY H T.11.).

JAEATCIIEHOCTH

B KaMepe Buibcona.

Peructpuposanue snepuix H3JIyYCHHH C IOMOIIBIO CUETYHKA

Pacyer snepruu cesisn atomusx anep.

Omnpenenenne 3apsa 1 MaccoBoro umcna aTOMHOTO sifipa,
BOSHHKAIOLIETO B pe3y bTaTe PaJHOAKTHBHOIO pacnana.
Beruncnenue sneprum, 0cBOOOXKAAromeiics npu PazHOaKTHBHOM

TIPECIICHHE IIPOAYKTOB SAEPHOM peaKiuy.
Beruncnenne sneprumu, 0CBOGOJKHArOmekics mpu ATEPHBIX
peakimsx. [Tonnvmanme npenmymects u HenocTatkop

HOHHU3HPYIOIMX H3TYYeHHIH

Hsnoxenne cytu skonornyeckix Npo0IIeM, CBA3aHHEIX ¢
OHONIOrHYeCKUM NelicTRHEM PATHOAKTHBHEIX H3JIyYeHHI,
IIpoBenenne KJIaCCH(PHUKAITMH JJIeMEHTapHBIX YaCTHII IO X
DH3HYECKHM XapaKTepucTHKaM (Macce, 3apsty, Bpemenu

ITonumanue nennocreis HayIHOro MO3HaHHUs MUPa He BOOGIIe
AJIA YCTI0OBEYECTBA B LEJIOM, a IS KaXkKII0ro oOyuarommerocs
JIMYHO, UCHHOCTEH OBNAJCHHSI METOIOM Hay4YHOI'O NO3HAHMS IS
AOCTHOKCHHSL yCrieXa B JTF0GOM BHJIE TIPaKTHUYECKOH

7. 9BOJIIOIHSA BCEJIEHHOI

Cmpoenue u pazeumue Habimonenne 3a 3se3namm, Jlynoii u

IIJIaHeTaMH B TeJIECKOII.

Bcenennoii HaGJIIOIIeHHC COJIHCYHEBIX MATEH C MOMOIIBKO TENECKONa H

COJIHEYHOT'O SKpaHa.

O6cysxaenre BOAMOKHBIX cleHapHe

IOJIHOTBL, aKTYaILHOCTH H T. J1.

Hcnons3osanne Unteprera mns mowcka H300paskeHuit KocMuye-
CKHX 00BEKTOB H HHPOPMALHY 06 HX 0COOEHHOCTAX

B DBOIIOLMH Beenennoii,

Hcnonezosanne WurepHera na noucka COBPEMEHHOH
HH(OPMALIMHK 0 pa3BHTHE BCelleHHOA, Onenka uadopmaruu ¢
TIO3HIIHH €€ CBOKCTB: JOCTOBEPHOCTH, O0BEKTHBHOCTH,

Jeontoyun 36e30. I'uno- |Boluncichme SHEPrHH, 0CBOOOKNAIOIIEHCS TIp) TePMOSIEPHBIX

mesa npoucxoxcoenua |peaxuusx.

Coaneunoii cucmemur DopMyTHpoBKa mpobiiem TEPMOSIEPHOI 3HEPreTHKH,

HOHHMaHHe POJIH KOCMHYECKHX HCC,
IKOHOMHYECKOI0 3HAYCHHUS.

ConHeyHoilt cucTeMEL

OO0bsacHenHe BIHSHIS COITHEYHOM aKTUBHOCTH Ha 3eMtio.

JIENOBAaHHM, HX HAYYHOTO H

O6cysxneHne CoOBpeMEHHBIX THIIOTES O IIPOHCXOXKIEHUH




7. YYEBHO-METOJIHYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECHHEYEHHME MPOT'PAMMBI YYEEHOM JUCLUATIINHBI

«DPU3UKA»

Ocgoenue nporpamMmbl yaeGHON auCHUILIHHE «DU3KKay IpenonaraeT HaHame
B NpodeccHOHaNbHON  06pa3oBaTelbHOI OpraHu3alMH,  pealu3yroleii
00pa3oBaTeNbHyI0 IIPOrpaMMy CpeIHero o6miero o0pazoBaHUs B mpejenax
ocBoenuss OIl CIIO Ha 6ase OCHOBHOrO 06IIErO o0pa3oBaHus, y4eGHOro
KabuHeTa, B KOTOPOM HMEETCS BO3MOXHOCTh OOECIIEUHTh CBOGOIHBII IOCTYII B
WHTepHeT BO BpeMs y4eGHOTO 3aHATHS W B TNEPHOJ BHE-y4eGHOM AesTeIbHOCTH
obyyaronmxcs.

B cocra kaGuHera ¢u3nku Bxomut aGopaTopus ¢ 1a0OPaHTCKONW KOMHATOIA.
ITomernenve kabunera GU3HKH JOIKHO yIOBIETBOPATH TPeGOBAHUAM Canurapro-
SIUJCMUONIOTHYECKUX MpaBul U HopMaTuBoB (CanlIuH 2.4.2 Ne 178-02) u GbiTh
OCHALIEHO THIOBBIM 00OPY/0BAHHEM, yKa3aHHBIM B HACTOSINMX TPEOGOBAHMSX, B
TOM HHCJIE CIELUATH3HPOBAHHOM Yy4eOHOM MeOeNbl0 M CpeicTBaMH O6ydeHws,
AOCTATOYHBIMM ~ JUI1  BBIIONHEHHs TpeOOBaHMI K YpPOBHIO MOATOTOBKH
ofydaroruxcs.

B kabuHere NOKHO OBITE MyJIBTHME/MiiHOE 0GOpYNOBAaHHE, MOCPEICTBOM
KOTOPOr0  y4acTHMKH 00pasOBarelbHOTO MpOLECca MOTYT —TpPOCMATPHBATE
BU3YyaJIbHYI0 HH(POPMALMIO II0 (pU3UKE, CO3/1aBaTh IPe3eHTALH, BHJIEOMATePUAIIbI
T I

B cocraB yue6HO-METOANYECKOr0 ¥ MaTepHaTbHO-TEXHHIECKOr0 00eCIIeueHus
IPOTpaMMBbl Y4eOHOM TUCHUIITHHEI «DU3HKay, BXOJIIT:

HarJSHBIE TIOCO0UsS (KOMIUIEKTHI yueOHBIX Tabmui, ruiakarsl: «Pmpueckue
BEITMYMHBl ¥ (DyH/IaMEHTANbHBIE KOHCTAHTHIY, «MeXIyHapomHas cHcTeMa
equann CH», «llepropudeckas cucTeMa XUMHYECKHX dieMeHToB [, U.
MeHnieneeBay», IOPTPETH! BRITAIOIMXCS YUEHBIX-(DH3HKOB 1 aCTPOHOMOB);

MH()OPMAaIlHOHHO-KOMMYHHKATHBHBIE CPEJICTBA;

KOMILIEKT 3JIEKTPOCHA0XEHUs KabuHeTa Gpu3uKH;

TE€XHUYECKHE CPeJICTBa O0yIEeHHs;

AEMOHCTPalHOHHOE 00OpynoBaHKWe (OOINEr0 HA3HAYEHHWS M TeMATHUECKHe

Habopk);

naboparopHoe 060pynoBaHue (06LIEro HA3HAYECHHS U TEMATHIECKHIE HabopHI);

BCIIOMOraTesbHOe 000pyI0BaHuUE;

KOMIUIEKT T€XHHYECKOH JOKyMEHTalWM, B TOM YHCIIe [acropTa Ha CpejcTBa
00y4eHusl, ”HCTPYKIHH 0 HX HCIIONB30BAHHIO U TEXHHKE Ge3011acHOCTH,

OubnuoredHsIi GoH.



B 6ubnuoreunsrii doHa BxomsT Y4eOHHKH, y4ebHo-MeToaryeckue KOMITJIEKTEHI
(YMK), oDOecrevnBaroIe 0OCBoeHHUE Y4€OHOU  IMHUCHMILTHHEI «Dusukay,
PEKOMEHIIOBAHHbIE MJIM JOIYLIEHHbIE IS HCIIOJb30BaHUS B NMPOQECCHOHANbHEIX
o0pazoBaTensHBIX OpTaHM3alMAX, PeaTH3yIOIHX obpa3oBarenbHy0 IIporpamMmy
CpenHero obmero o6pazoBanus B lipenenax ocBoenuss OIl CIIO nHa 6aze
OCHOBHOTO 00111ero 06pa3zoBanusl.

bubnuoreunsrii dbonz Moxker 6bITh MOMONHER buznyeckuMu SHUHUKIIONEINIMH,
aTllacaMH, CJIOBapsAMM M XPECTOMAaTHeH 1o ¢usmke, cnpaBounrkamu mo ¢buzrke u
TCXHUKE, HAYYHOH W HAYYHO-TIOMYJIAPHOI JTTEPaTypOH eCTeCTBEHHO-HAYYHOIrO
CoZlep KaHusl.

B nporecce ocBoenus porpamMmel y4e6HOH mucuummnas! «Pusmkay CTYyAEHTEI
AOIDKHBI HMETh BO3MOXKHOCTB JOCTYIIA K SJIEKTPOHHBIM y4eOHBIM MaTepHalam Mo
¢usuke, umeromumes B CBOGOZTHOM JOCTyIle B ceTn HHTtepreT (nekTpoHHBIM
KHUTaM, IIPaKTHKyMaM, TecTaM, Matepranam EI'D u ap.).



YueOHble uznanus, HurepHer-pecypeni

st erynenros

Hmumpueea B. ®. ®uzuka s npodeccuii U CrenMaNTbHOCTEH TeXHHIECKOro
NpOQuIs: yueGHUK /U1 06pa30BaTENBHBIX YIpeXIeHUuH cpes. npod. o6pazoBanus.
— M., 2017.

Hmumpuesa B. ®@. Ouzuka njs npodeccuii ¥ crenuanTbHOCTEH TeXHHYECKOro
npoguis. CO6opHUK 3axau: yue. mocobue mis 00pa30BaTeNBHBIX YUpeKIeHuUi
cpext. npod. obpazoBanus. — M.,

2017 r.
Hmumpuesa B. @., Bacunves JI. H. ®uzuka A npodeccHii U cnenuanbHOCTe
TeXHHIECKOro npoduist. KoHTponsHsie MaTepHanel: y4eb. mocobus s
YUIpexIeHuii cpen. npod. obpasoBanus / B.®./Imutpuena, JI.U.Bacuabes. — M.,
2017 r.

ITucemo Munnctepcersa o6pazoBanms u Hayku P ot 24.11.2011 Ne MJ1-1552/03
«O06 ocHamennn o061Ie06Pa30BATETHHEIX YIpeKACHUH y4eOHBIM H yueGHO-
n1abopaToOpHEIM 060PYIOBAaHHEMY.

Hmumpuesa B. @. Ouzuka s npodeccuit ¥ CrenUanTbHOCTEN TEXHUYECKOro
npoduist. JlabopaTopHslii MpakTHKYM: y4eld. mocobus s yupexneHuit cpe..
npo. obpaszosanus / B.®.JImutpuesa, A. B. Kopxyes, O. B. Myprasuna. — M.,
2015 r.

HAmumpueea B. @. Ouzuka mis npodeccuii U crenuansHOCTeH TeXHHYECKOro
MPOQUIS:  3IEKTPOHHBIH  y4e6.-MeTO.  KOMILIEKC Ui 0Opa3oBaTebHEIX
YIPeXACHHH cpell. mpod. obpasopanmsi. — M.,

2014 r.

Tpogpumosa TW., Pupcoe A.B. ®uzuka AL mpodeccHii M cnenuanbHOCTelH
TCXHUIECKOIO M eCTECTBEHHO-HAYYHOro podrieii: COOpHHK 3amad, — M., 2015.
Tpodhumoea T. H., ®upcoe A. B. dusuxa., CrpaBounuk. — M., 2010.

st npenogaBaredieii

Koncturymust Poccuiickoii @enepanun (pUHATA BCEHAPOJIHBIM I'OJIOCOBAHUEM
12.12.1993) (¢ y4eTom IIOIIPaBOK, BHECEHHBIX enepansapIMU
KOHCTHTYLIHOHHBIMH 3aKkOHaMH P® o mompaskax Koncruryuuu P® or
30.12.2008 Ne 6-®K3, ot 30.12.2008 No 7-®K3) // C3 P®. — 2009. — Ne 4. —
Cr. 445.

DeiepanbHblil 3aK0H 0T 29.12. 2012 Ne 273-03 (B pen. dbemepanbHEIX 3aKOHOB
oT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-@3, ot 02.07.2013 Ne 170-®3, ot
23.07.2013 Ne 203-@3,



oT 25.11.2013 Ne 317-®3, ot 03.02.2014 No 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014

Ne 84-@3, or 27.05.2014 Ne 135-03, or 04.06.2014 No 148-®3, ¢ wm3m.,
BHECEHHBIMH ~ DezepanbHEIM  3akoHOM oT 04.06.2014 Ne 145-®3) «0O6
obpazoBanum B Poccuiickoi Qe nepanuny.

Ilpukas MunuctepctBa o6pazoBanus 1 Hayku P® «O6 yrBepxneHun
(emepansHOrO  rocymapcTBeHHOrO 00pa3oBaTebHOrO  CTaHgapTa CpeaHero
(monHOro) 061IEr0 06pa3oBaHMsY (3aperucrpupoBan B Muniocre PP 07.06.2012
Ne 24480).

Ilpukas MunoGpHayku Poccmm or 29.12.2014 Ne 1645 «O BHeceHHH

usmenenuit B Ilpukas MunncrepcTsa o6pazoBanus w Hayku Poccuiickoit
OQepmepatun ot 17.05.2012 Ne 413 "O6 YTBEpXKICHUH  (benepaasHOro
TOCY/@PCTBEHHOTO  0OpPa30BaTeIbHOIO CTAHAAPTA CPENHEro (monuoro) obuero
obpazoBaHHA".
ITucemo  JlemapTameHTa rocynapcTBEHHOH ITOMHTHKH B chepe moAroTOBKH
pabouux kxampos u JII10 Munobpnayxn Poccun ot 17.03.2015 Ne 06-259
«PexOMeH/laMK TT0 OPraHM3alU| MOJIyYeHHs cpejiHero obmero o0pa3oBaHUS B
Ipe/ienax OCBOCHHS 00pa3oBaTEeNbHBIX IPOTPAMM CPEHETO podecCHOHAIEHOTO
o0Opa3oBanust Ha Ga3e OCHOBHOTO 0OMmIEro o0pa3oBaHus ¢ ydeToM TpeGoBaHuii
(hellepanbHBIX TOCY/IaPCTBEHHBIX 0OPA30BaTETBHBIX CTaHJAPTOB M IOJIy4yaeMOH
NPOGECCHH UITH CTIEIHAIBHOCTH CPEJIHETO NpoGecCHOHATEHOrO 06pa30BaHKs.

DeznepanbHelii 3akoH o1 10.01.2002 Ne 7-®3 «06 OXpaHe OKpYyXKaroLlel cpeasi»
(B pex. ot 25.06.2012, ¢ u3M. oT 05.03.2013) // C3 P®. — 2002. — Ne 2. — CT.
133.

Hmumpuesa B. ®., Bacunves JI. H. ®usuka mis npodeccuii U crenuansHOCTeH
TEXHUYECKOTO MPOGHUIIS: METOIMYECKHE PEKOMEHIALNH: METO. TOCOGHe, — M.,
2010.

HuTepHer- pecypesl

- www.window.edu.ru (ExuHoe okHO 1ocTyra K 00pasoBaTeILHBIM pecypcam).

www.school.edu.ru (Poccuiickuii 06pazoBarenbHBIii noprain. JloctymHocTs,
KayecTBO, 3((PEeKTUBHOCTE).

www.alleng.ru/edu/phys.htm  (O6pazoBarenpubie pecypcel  MuTepnera —

Dusuka).

https/fiz.1september.ru (yae6Ho-MeTonHIeCKas razeTa «Du3uKa»).

www. college. ru/fizika (IToaroroska k EI').




