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PabGouass mporpamma oOmeoOpa3oBatenbHoi yueOHou mucnumimabl OYV][.10  «Dusuka»
npeJHa3HaueHa sl OCBOCHUs oOpa3oBarenbHOl mporpammbl CIIO Ha 6a3ze OCHOBHOTO 0O0IEro
00pa30BaHUs C MOJYYEHUEM CPETHETO O0IIero 00pa3oBaHusl.

Pabouas mporpamma paspaboTaHa Ha OCHOBE NPHUMEPHOU MpOrpaMMbl 00I1e00pa30BaTENbHOM
yueOHON mucuuiuinHbl «Du3nka» s npoQecCHOHANBHBIX 00pa30BaTeIbHBIX OpraHU3aIHi
(aBTOoper — B. @.[uumpuesa, 3aB. kadenpoir (uzuku MOCKOBCKOTO TOCYIapCTBEHHOTO
yHuBepcutTera TexHosnoruid u ynpasienus K. I'. PazymMoBCkOro, kaHauaar TEXHUYECKHX HAYK,
npodeccop), pekoMeH10BaHHON DeiepaibHbIM TOCYIAPCTBEHHBIM aBTOHOMHBIM YUPEKICHUEM
«DenepanbHblii HHCTUTYT pa3BuTHs oOpasoBanus» (PIAY «DUPO», mporokon Ne 3 ot 21
uronsg 2015 1.)

COCTABUTEJIb — T.N.3ambiunsiea, npenogasatens ¢uszuku ['BIIOY BIIATT
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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma  oOmieoOpa3zoBaTebHOM  y4eOHOM  MUCHUIUIMHBL — «DuU3MKa»
MpeaHa3HaueHa AJis u3ydyeHus (pu3uku B MpodecCHOHAIBbHBIX 00pa3oBaTEIbHBIX
opranmzauuax CIIO, peanusyroomux o00pa30BaTENbHYI0 MPOTPAMMY CPEIHETO
oO1rero 0oo6pa3oBaHus B Mpejiesiax OCBOeHUsT oOpa3zoBarenbHOi mporpammbl CITO
Ha 0a3ze OCHOBHOro oOmEero o0pa3oBaHUS MpPH MOJATOTOBKE CHEIUATMCTOB
CpEIIHETO 3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero o61ero
oOpa3oBaHusA, MPEABSBISIEMBIX K CTPYKTYpE, COJEPKaHUIO M pe3ysibTaTam
OCBOCHHUS Y4eOHOU MUCHUIUIMHBI «DU3KKa», B COOTBETCTBUU ¢ PekoMeHauusaMu
[0 OpraHu3aly NOJyYEeHHs CpeIHEro 001Iero o0Opa3oBaHus B peieax OCBOCHU S
o0Opa3oBaTeIbHBIX MPOTPaMM CpPEIHETO NMpodecCcuoHaNbHOr0 00pa3oBaHus Ha O6aze
OCHOBHOTO 00miero oOpa3oBaHUsi € Yy4eToM TpeOOBaHUU  (eaepanbHbIX
rOCy/IapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB U IMOJTy4YaeMOU mpodeccuu uiu
CHEIUANIbHOCTH  CpeaHero  mnpodecCHOHANbHOIO  oOpa3oBaHUs  (ITMCHMO
JlenaptamMeHnTa rocy1JapcTBEHHOM MOJUTUKH B chepe MOATOTOBKU paboUunXx KaJapoB
u JIITO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxanue nporpammbl «@U31Kay HaMPaBIECHO HA TIOCTHXKEHHUE CIIEIYIOIINX

eJeu:

* OCBOEHHE 3HaHUU O (QyHAAMEHTAIBHBIX (U3MUECKUX 3aKOHAX U MPUHIUIIAX,
JeXKaIUX B OCHOBE COBPEMEHHOUN (M3MUECKOW KapTUHBI MHUpa; Hambojee
BaXXHBIX OTKPBITHIX B 00J1aCTH (PU3MKH, OKA3aBIIMX OMPENEISIONICee BIUSHIE
Ha pa3BUTUE TEXHUKHU U TEXHOJIOTUHU; METO/IaX HAYYHOTO TTO3HAHUS MIPUPOIBL;

* OBJIQJICHHE YMEHHUSIMHU MPOBOAUTH HAONIIOJCHUS, IJIAHUPOBATh U BBIMOJIHATH
OKCIIEPUMEHTHI, BBIIBUTAaTh THUIOTE3bl M CTPOUTH MOJEIH, MPUMEHSITh
MOJIYydEHHBbIE 3HaHUA 10 (HU3MKE I OOBSICHEHHS Pa3HOOOpPa3HBIX
¢u3nuecknx SBICHUNA M CBOWCTB BEHIECTB; MPAKTHUYECKH HCIOJIb30BaTh
¢usnyecknue 3HaHUSA; OLEHUBATh JOCTOBEPHOCTb €CTECTBEHHO-HAyYHOU
UHPOpMAIIHH;

* pa3BUTHE ITO3HABATEJIBHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Tpoliecce MPUOOpeTeHUs 3HAHWW U YMEHUU Mo (pu3uke C
UCTOJIb30BAaHUEM PA3JIMYHBIX HMCTOYHUKOB HH(POpPMAIMM U COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* BOCIHTaHHE YOEXIEHHOCTH B BO3MOKHOCTH MO3HAHMS 3aKOHOB IPUPOJIBL,
UCIOJIb30BaHUS JOCTH)KEHMM (U3MKKM Ha 0Oaro pa3BUTHS 4YEJIOBEYECKOMN
IUBWIN3ALANA; HEOOXOJUMOCTH COTPYIHHUYECTBA B IPOIECCE COBMECTHOIO
BBITNIOJHEHUS 337a4, YBaXKUTEJIBHOIO OTHOUIEHUS K MHEHHUIO OIIIOHEHTa MpPH
00CYXJIeHHH MpOOJEM ECTECTBEHHO-HAYYHOI'O COJIEP>KAHMSI; TOTOBHOCTH K
MOpPAJIBHO-3TUYECKOM OLEHKE MCIOJb30BaHUSl HAYYHBIX JOCTHUIXKEHUH,
YyBCTBAa OTBETCTBEHHOCTH 3a 3aLIUTY OKPY’KAIOIIEH Cpebl;



* WCIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHMM W YMEHUH i1 pelleHus
MPaKTUYECKUX 3a7ad IOBCEIHEBHOM »KU3HM, oOecrneueHus O0e30MacHOCTU
COOCTBEHHOM JKW3HM, PALMOHAJIBHOTO MPUPOJIONOIb30BAHUS W OXPaHbI
OKpYXalolenl cpeibl U BO3MOXHOCTh NPUMEHEHHs 3HAHUU NpPU pPELICHUU
3a/1ay, BO3HUKAIOMIMX B MOCJENYIOLEN Tpo(ecCuoHaIbHON AeSTEIbHOCTH.

B mporpammy BKIIIOUYEHO COJEp)KaHHE, HaNpaBICHHOE Ha (POPMUPOBAHHE Yy
CTYJICHTOB KOMIIETCHIIUH, HEOOXOAUMBIX isl KauecTBeHHOro ocBoeHus OIl CITO
Ha 0a3e OCHOBHOro 00IIero oOpa3oBaHUs C TOJYYEHUEM CpEIHEro oOIIero
00pa3oBaHus; MPOrpaMMbl OJATOTOBKH crienuanucToB cpennero 3seHa (IIICC3).

[Iporpamma yueOHOM aucuuruiMHbl «®PuU3KMKa» SABISETCS OCHOBOM  JUIs
pazpaboTku  pabouynx  MOporpaMM, B KOTOPbIX  MpodeccruoHaIbHbIe
oOpa3oBaTeibHbIE OpPraHU3AlMM, pEATU3YIOIIMEe 00pa30BaTENIbHYI0 MPOrpamMmy
cpenHero oOmero obpazoBanusi B mpezaenax ocBoeHuss OIl CIIO na 0Oaze
OCHOBHOT'O 00111er0 00pa3oBaHus, YTOUHSAIOT COJEp)KaHHE Y4eOHOro marepuala,
MOCJIEIOBATENIBHOCTh €r0 WM3Y4YeHHs, paclipesielieHne Y4eOHbIX 4YacoB, TEMATHUKY
pedepaToB, WHAMBUAYATBHBIX TPOEKTOB, YYUTHIBas CHEUPUKY MpOrpaMm
MOJIFOTOBKH CHEIMAINCTOB CPEJHET0 3BEHA, OCBAUBAEMOMN CIIEIUATLHOCTH.

[Iporpamma  MOXET  HCIOJB30BATBhCS  JIPYTUMH  MPOQGECCHOHATBHBIMU
o0pa3oBaTeIbHBIMA  OpPTaHHW3AIMSIMH,  peaTH3yIOIMMH  00pa30BaTEIbHYIO
nporpamMmy cpemHero oomero oopasoBanus B mnpenenax ocBoerus OIT CIIO Ha
6a3e ocHoBHOrO 06O11ero oopaszosanus (ITIICC3).



1. ITACIIOPT PABOYE ITPOI'PAMMBbI
1.1 O0mas xapakTepucTHKA y4eOHOH AUCHUIUIUHBI « DU3HKA)

B ocHoBe yueOHoW gucuuruinHbl «Dusuka» JIGKUT YCTaHOBKAa Ha
dbopmupoBanue y oOy4aeMbIX CHCTEMBI 0a30BBIX TOHATUUA (UUKU U
IpeACTaBICHUNA O COBpEeMEHHOW (hU3MUECKON KapTUHE MHUpa, a TaKkKe BbIpabOTKa
YMEHUN MPUMEHSATh (U3UYECKHUE 3HAHUS KaK B MPOPECCUOHATIBHON S TENHLHOCTH,
TaK ¥ JIJI pelIeHUs )KU3HECHHBIX 3a]1a4.

MHorue mnoJyioxkeHusl, pa3BuBaeMble (U3UKOU, PacCMATPUBAIOTCS KaK OCHOBA
CO3JIaHUsI M  UCIOJIb30BaHUsI MH(MOPMAIIMOHHBIX W  KOMMYHHMKAIIMOHHBIX
texHosorui (MKT) — opHoro wu3 HaumbOoJjiee 3HAYUMBIX TEXHOJOTHUYECKUX
JTOCTH)KCHUN COBPEMEHHOU IIMBUIIU3AIUU.

dusnka gaeT KIHY K MOHUMAHUIO MHOTOYHWCIEHHBIX SIBICHUM M TMPOIECCOB
OKpyXXaromiero wmupa (B  €CTECTBEHHO-HAyUHBIX OOJIACTAX, COIIMOJIOTHH,
OKOHOMUKE, SI3BIKE, JUTEpaType U 1ap.). B ¢usuke GopMupyroTcs MHOTHE BHJIBI
JEATeIIbHOCTH, KOTOPhIe MMEIOT MeTa-MpeJAMETHBIN Xapaktep. K HUM B mepBylo
ouepelib OTHOCSTCS: MOJIETUPOBaHUE OOBEKTOB U TMPOIECCOB, NPUMEHEHHE
OCHOBHBIX  METOJIOB  TIO3HAHUS,  CHUCTEMHO-UH(QOPMALMOHHBIM  aHAIM3,
dbopMynupoBaHUe TUIOTE3, aHAIU3 U CHUHTE3, CpaBHEHHE, 0000IIEeHHEe, CUCTEMA-
TU3alUsl, BBIABICHUE TPUYMHHO-CIEIACTBEHHBIX CBS3€H, TIOMCK AaHAJIOTOB,
ynpaBiieHne oObeKTaMH M TMpoiieccamMu. MIMEHHO 3Ta NUCHUILIMHA TO3BOJISIET
O3HAKOMUTH CTYJICHTOB C HAYYHbIMU METO/JAMU MO3HAHUS, HAYYUTh UX OTJINYATh
TUIIOTE3Y OT TEOPUU, TEOPUIO OT IKCIIEPUMEHTA.

®duzrka  WUMeeT  OYeHb  OOJBIIOE W BCEBO3PACTAIOIIEE  HYHCIIO
MEXIUCUUIUIMHAPHBIX CBSI3€H, NMPUYEM HA YpPOBHE KaK MOHATHUHHOIO amnmnapara,
Tak U UHCTpyMeHTapusa. Cka3aHHOE IIO3BOJISIET paccMaTpuBaTh (U3UKY Kak
METAIUCIUIUINHY, KOTOpash MNPEAOCTABISET MEXIUCUUIUIMHAPHBIA SI3bIK I
OMMCaHUs HAYYHON KapTUHBI MUpA.

®duzrka ABISETCS CUCTEMOOOpa3yromuM (aKkTOpoOM sl €CTECTBEHHO-HAYUYHBIX
y4eOHBIX TMPEAMETOB, TIOCKONBKY (DHU3WYECKHME 3aKOHBI JIe)KaT B OCHOBE
ColepKaHUsl XWMUH, OHWOJIOTHH, Treorpaduu, acCTPOHOMUU U CHEIHAIBHBIX
JUCUUIUIMH (TE€XHUYECKas MEXaHWKa, JJIEKTPOTEXHHMKA, SJEKTPOHUKA U Jp.).
VYyeOnass nucnumauHa «Du3nMKa» CO3/aeT YHUBEPCAIbHYI0 0a3zy M W3y4eHUS
obmenpodeccoHanbHBIX W CIENUATbHBIX AUCIUIUIMH, 3aKiajnbiBas (yHIaMEHT
TS TIOCTIETYIOIIETO O0yUYEHHUS CTYICHTOB.

OO6manmass JOTHYECKOM CTPOMHOCTHIO M OMHPAsACh Ha HKCIIEPUMEHTAIbHbBIC
dakTel, yueOHas mucnuiimHa «DPusmka» GOpPMHUPYET Yy CTYIASHTOB TOJTHHHO
Hay4yHOE€ MHpOBO33peHue. DPu3uKa SBISETCS OCHOBOM YUYEHHSI O MaTepUaIbHOM
MHUpE U penraeT npoOieMbl 3TOr0 MUpA.

N3yuenne ¢usuku B mpodeccHoHaIbHBIX 00pa30BaTEIbHBIX OpraHU3ALUIX,
peanu3yIomux 00pa3oBaTEIbHYI0 MPOTrpaMMy CpeaHEro o0Iero o0pa3oBaHUs B



npenenax ocBoeHuss OIl CIIO na 0Ga3e ocHOBHOro 0o0miero oOpa3zoBaHUsl, UMEET
CBOM OCOOEHHOCTM B 3aBUCHUMOCTM OT mOpoduns npodhecCHOHATBHOTO
oOpa3oBaHusA. DTO BBIpAXAETCS B COAEpPKAHUM OOYYEHHs, KOJUYECTBE YACOB,
BBIJICTISIEMBIX HA W3YYECHHE OTACIBHBIX TEM IMPOrPaMMBbl, TTyOMHE MX OCBOCHHS
CTYJCHTaMHU, 00beMe U XapaKTepe MPaKTHUECKUX 3aHATUH, BUJAaX BHEAYTUTOPHOU
CaMOCTOSITEILHOM PabOTHI CTYICHTOB.

IIpu ocBoenun mnpodeccuit CIIO u cnenmansHocteid CIIO ecrecTBEeHHO-
Hay4yHOro mnpoduis npodeccuoHaibHOro oOpa3oBaHusd (U3MKA H3ydaeTcs Ha
6azoBoM ypoBHe DPI'OC cpennero oo6mero oOpa3oBaHus, IPU OCBOCHUHU
npopeccuit  CIIO wu  cnemmanbHocteid  CIIO  TexHuueckoro  mpoduis
npodeccroHaabHOro 00pa3oBaHus (Pu3nka u3ydaercs Oosiee yriyOJieHHO, Kak
npoduinbHas ydeOHas IUCIMIUIAHA, YYUTHIBAIOIIAs CHENU(PHUKY OCBaMBAEMBIX
npodeccuii uiu cnenualbHOCTEH.

ConepkaHne  y4eOHOW  JHUCHMILIMHBI, peaiu3yeMoe TP  IMOATOTOBKE
oOydJarommxcs 1O MpoPeccusM | CHCIHUATBHOCTAM C€CTCCTBEHHO-HAYYHOTO
npoduins npodeccuoHaNbHOTO OO0pa3oBaHUs, HE HWMEET SBHO BBIPAXKEHHOMN
npoQUILHONH  COCTaBIAOMICH, TaK Kak mpodeccMr W CHCIUAIBHOCTH,
OTHOCSIITUECS K 3TOMY NPOodHITI0 00yYeHHS, HE HMCIOT MPESUMYIIICCTBCHHOM CBS3U
C TeM WIU WHBIM pasneioM ¢usnuku. OIHAKO B 3aBUCHUMOCTH OT IOJIy4acMOM
npodeccun CIIO wmnum cnenumansHocTd CIIO B paMkKax ecTeCTBEHHO-HAYYHOTO
npodusist mpodeccuoHaNIbHOT0 00pPa30BaHUS OBBIIEHHOE BHUMAHUE MOXKET OBIThH
yleneHo wu3ydyeHuto pasnena «MomekymspHas ¢duszuka. TepmoanHamuKay,
OTIEIBHBIX TeM paszfena «IJIEKTPOJUHAMHKA» U OCOOECHHO TEM 3KOJIOTMYECKOIO
coJiep KaHusl, IPUCYTCTBYIOIIUX MOYTH B KaXKIOM pasJielie.

Teopetnueckue cBeneHUs 1O (U3MKE MOMONHSIIOTCS JIEMOHCTPALMSIMU U
71a00paTOPHBIMU PabOTaMH.

N3ydenne  oOmieoOpa3oBaTebHONM — y4eOHOM  AHCIUIUIMHBI  «Du3HKa»
3aBepIIacTCcsl IMOJABEICHHEM HUTOTOB B (opMme nuddhepeHInpoOBaHHOTO 3ayeTa B
paMKax IpOMeEXYTOYHOM aTTecTaunu cTyAeHTOB B npouecce ocBoeHus OII CIIO c
noJiyaeHueM cpeaHero obmiero oopazosanus (I1ITICC3).



1.2 MecTo y4eOHOM JMCHUILIMHBI B Y4eOHOM ILJIaHe.

B mpodeccuonanbHbIX  00pa30BaTENBbHBIX  OPTaHU3AIUAX, PEaATH3YIOIUX
o0pa3zoBaTebHYI0 MpOrpaMMy cpeaHero oOiiero oOpa3oBaHHs B Mpenesiax
ocoenus OIl CIIO Ha ©0a3e ocHOBHOro o0miero oOpa3oBaHus, YyueOHas
nucuuiuiiaa «Pu3nkay u3ydaercss B 0011e00pa3oBaTeIbHOM IHUKJIE Y4eOHOTrO
mwiada OIl CIIO Ha 6a3e ocHOBHOro o0miero oOpa3oBaHUs C MOJYYEHHEM
cpeanero oomiero oopazosanus (IITICC3).



1.3 Pe3yJibTaThbl OCBOCHUS Y4COHOH TUCHMIIMHBI

OcBoeHue coaepkaHusi y4deOHOM aucHUIUIMHBL «Du3znka» obecrneunBaeT
JOCTUYKEHUE CTYJIEHTaMU CJIEAYIOIUX Pe3yJabTATOB:

JUUYHOCMHbIX:

JI1uyBCTBO TOpPJOCTH M YBAKEHUS K HCTOPUUM M JIOCTHIKEHUSIM
OTEUECTBEHHON (hU3MUecKor Hayku; (PU3UUYECKH T'PaMOTHOE TOBEJICHHE B
npodeccroHaIbHON JEATEIbHOCTH U OBITY MpU oOpalieHuu ¢ npudbopamu
Y YCTPOWCTBAMHU;

JI2roToBHOCTh K  MOPOJOJDKCHHIO  OOpa30oBaHUS W TOBBIMICHUS
kBaMpUKAMd B U30paHHON MpodEeCCUOHANBHON JEATeIbHOCTH U
00BEKTUBHOE OCO3HAHUE POJU (PU3UUECKUX KOMIIETCHIIUN B ITOM;
JI3yMeHue uCIonbp30BaTh JOCTUKEHUS COBPEMEHHON (PU3UYECKON HAYKHU U
buznIecKux TEXHOJIOTHUI TUTSL MOBBIIIEHHS CcOOCTBEHHOTO
WHTEJUICKTYaJIbHOTO  Pa3BUTHUSA B  BBIOpaHHOW  MpodecCHOHAIBHOM
JESITEILHOCTH;

Jl4yMeHne caMOCTOSATENbHO J0ObIBaTH HOBBIE [JIs1 ceOs (pusznueckue
3HAHUS, UCTIOIB3YS JI TOTO JOCTYITHbIE HCTOYHUKHU WH(OpMaIINH;
JISymeHnue BbICTpauBaTh KOHCTPYKTHBHBIE B3aUMOOTHOILIEHUS B KOMaHJIE
0 PEIICHHIO O0IIMX 3a/1aY;

JI6ymeHnure ynpaBiisiTh CBOEH MO3HABATEIBHOM 1€ TEIbHOCTHIO, IPOBOIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOT'O MHTEIUICKTYaIbHOTO Pa3BUTHS;

Memanpedmemublx:

MII1 wucnonp30BaHUE PA3IMYHBIX BUAOB MO3HABATEIBHON NESATEIBHOCTH
JUIsL  pemieHus (QU3WYECKUX 3ajlady, NPUMEHEHHUE OCHOBHBIX METOJIOB
no3HaHusi (HAONIONECHMSI, OINUCAHUA, WU3MEPEHHs, HKCIIEPUMEHTA) IS
U3YUYEHUS Pa3IMYHBIX CTOPOH OKPYXKAIOIIEH 1eCTBUTEIbHOCTH;
MII2ucnonb30BaHue OCHOBHBIX MHTEIJICKTYaJIbHbIX omneparnui:
MIOCTAHOBKHU 3a/layd, (OPMYJIUPOBAHMS THIOTE3, aHalM3a M CHUHTE3a,
CpaBHEHHs, OOOOIIEHUS, CHUCTEMATU3AlMU, BbIABICHUS [PUYUHHO-
CJIEICTBEHHBIX CBS3€H, MOUCKA aHAJIOTOB, (POPMYITHUPOBAHUS BBIBOJIOB IS
U3YYCHHS] PA3IMYHBIX CTOPOH (u3Mdeckux OOBEKTOB, SIBICHHA W
MPOIIECCOB, C KOTOPHIMHU BO3HHKAET HEOOXOIMMOCTh CTaJKHUBAThCS B
npodeccruoHaIbHOM cdepe;

MII3ymeHne reHepupoBaTh UJIEH U OMPEICTATh CPEICTBA, HEOOXOIUMBIC
JUISL UX pealn3alni;

MIl4ymeHne WCNOJNB30BaTh pPAa3IUYHbIE MCTOYHUKHU JJI1  MOJIYYCHHS
dbuzryeckoi nHGpOpPMaIINH, OIIEHUBATh €€ JOCTOBEPHOCTH;

MIISymMmenne aHaTu3UpOBATH U MPEACTABISATH HHPOPMALIMIO B Pa3IMUHBIX

BHUJIaX;



MIl6ymenue myONMYHO MPEACTaBIATh  PE3yJbTaThl  COOCTBEHHOTO
HCCIIEIOBAHUs, BECTH JHMCKYCCHM, JOCTYIIHO W TapMOHUYHO cCOYeTas
cozepkaHue U GopMbl MpeaCcTaBIIeMON HHPOPMALIHH;

npeomMemHulx:

II1 chopmMupoBaHHOCTH MPEJACTABICHUNH O POJIU U MecTe (U3UKU B
COBPEMEHHOW HayYHOU KapTHHE MUPA; HOHUMaHUE (PU3UUECKON CYLITHOCTH
HaOmonaeMblx BO BceeneHHol siBieHui, poan Qu3uMku B (pOpMUPOBAHUU
Kpyrozopa u (YHKIHOHATBHOW T'PAMOTHOCTH 4YeJOBEKa /I PEIICHUS
NPAKTUYECKUX 3a/a4;

I12Bnanenue OCHOBOIIOJIAraroMMHU buznuecKuMu HOHSTHUIIMU,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH M TEOPHUSIMHU; YBEPEHHOE MCIOJIb30BAHHE
(bu3nUecKoi TEPMUHOJIOTUU U CUMBOJIUKY;

II3BnageHne OCHOBHBIMHM METOJIaMHU HAYYHOTO TTO3HAHUS, UCTIONIb3yEMbIMU
B (hu3uKe: HaOII0EHUEM, OTIMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;
Il4ymenus oOpaOaTeiBaTh pe3yJbTaThl M3MEpeHUi, OOHapYy>KUBAThH
3aBUCUMOCTb MEXY (U3MUYECKUMU BETUYUHAMHU, OOBICHATH MOJyUYCHHbIE
PE3yNbTATHI U JIeNIaTh BHIBOJBL;

IISchopmupoBaHHOCTh YMEHUS pelIiaTh PU3NUECKHUE 3a0a4H;
II6chopMUpOBaHHOCTD yMEHHSI TMPUMEHSTh IOJYyYEHHBbIE 3HAHUS IS
OOBSICHEHMsI YCJIOBUH MpOTEKaHUs (PU3MYECKUX SBIECHUH B HpPUPOIE,
npodeccuoHalbHONU cdepe U A NPUHATUS MPAKTUUYECKUX PEIICHUN B
[IOBCETHEBHOM JKN3HY;

II7chopmMupoBaHHOCTE  COOCTBEHHOM MO3UIMM IO OTHOLIEHUIO K
buzuveckoi nHGopMaIMu, MOTy4aeMoi U3 pa3HbIX HCTOYHHUKOB.



2.COAEPKAHUE YYEBHOHN JUCIIUIJINHBI

BBenenue

®dusnka — ¢yHaaMeHTaIbHasi HayKa 0 IPUPO/IL.

EcrecTBeHHO-HayUHBIA METOJ] TIO3HAHUS, €r0 BO3MOXXHOCTH U TPAHUIIBI
OPUMEHUMOCTU. OKCIEPUMEHT M TEOopusi B TMPOIECCE TMO3HAHUS TPUPOJIBIL.
MopenupoBanue (Qu3MUECKUX SIBJICHUNW U MpoIleccoB. Poyib 3KcnepuMmeHTa u
TEOpUH B Tpoliecce MO3HaHMs Npuponabl. duszmdeckas BenuuuHa. [lorpenrHoctu
u3MepeHuit pusznueckux BeIudnH. OU3ndeckue 3aKoHbl. [ paHUIIbl TPUMEHUMOCTH
buzndeckux 3akoHOB. [loHsaTHE 0 (U3MYECKON KapTUHE MHUpA. 3HAUYCHHE (HU3UKH
npu ocBoeHuu npodeccuit CI1O u cnermansuocteit CIIO.

1. Mexanuka

Kunemaruka. Mexanuueckoe npuxenue. llepememenue. Ilyts. CKOpOCTb.
PaBHOMEpHOE mpsSMOJIMHEHOE [BH)KEHUE. YcKopeHue. PaBHomepemeHHOe
npsiMosinHelHoe nBmkeHue. CBoOonHOe maneHue. J[BrkeHue Tena, OpPOLIEHHOTO
NOJ1 YIJIOM K TOPU30HTY. PaBHOMEPHOE IBUXKEHUE 110 OKPY>KHOCTH.

3akonbl mexanukum HprorTona. Ilepseiii 3axkoH HeroTona. Cuia. Macca.
Nmnynbec. Bropoit 3akoH HetoToHa. OCHOBHOW 3aKOH KJIACCUYECKOM JUHAMHKHU.
Tpetuit 3akoH HproToHA. 3aKOH BCEMUPHOIO TATOTEHUS. | paBUTAIMOHHOE MOJIE.
Cuna Tsxectr. Bec. CriocoObl m3aMepenust Mmacchl Tell. CUITbl B MEXaHUKE.

3aKoHBI COXpaHEHUN B MeXaHUKe. 3aKOH COXpPAHEHUs UMITyJibca. PeakTuBHOE
newkenne. Pabora cuipl. PaGora moTeHIMANBHBIX CHJI. MOIIHOCTh. DHEPTHS.
Kunernueckass osHeprus. IloreHuunanbHas dSHeprus. 3aKOH  COXpPaHEHHS
MEXaHUYECKOUN 3Hepruu. [IpuMeHenne 3aKOHOB COXpaHeHus. /Jemoncmpayuu

3aBUCUMOCTH TPAEKTOPHH OT BEIOOPA CUCTEMBI

oTcyeTa. Buapl MEXaHMYECKOTO JBUKECHUS.

3aBUCUMOCTh YCKOPEHHUS TeJla OT €r0 MacChl U CUJIbL, IEUCTBYIOIIEH HA TEJO.

CrnoxxeHue cuil.

PaBeHCTBO M MPOTUBOMIONOKHOCTh HANIPABICHUS CHJI IECTBUS U

IIPOTUBOJICVCTBHS.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

Cuuibl TpeHwUs.

HesecomocTs.

PeaktrBHOE IBHXKEHMUE.

[Tepexon mOTEHIMATBHON YHEPTUN B KHHETUYECKYIO U

0o0paTHO.

Jlabopamopnuie padbomot:



Pemenue 3anau no reme «Kunemarnka
Pemrenue 3anau no teme «/{uHamuka
N3mepenue ko duiienta ynpyrocTu pe3vHsbl.

2. OCHOBBI MOJICKYJ/JISAAPHOI (PU3UKHU U TEPMOAUHAMHUKHU

OCHOBBI MOJIEKYJISIPHO-KHHeTHYeCKO# Teopuu. UneanbHblil ra3. OCHOBHbBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON Teopuu. PasMepbl U macca MOJEKYN U
atomoB.  bpoyHoBckoe  nBwxkeHue.  Juddysus. Cunbl  u sHeprus
MEXMOJIEKYISIpHOTO B3auMozeicTBus. CTpoeHHE Tra3000pa3HbIX, JXKUIKUX U
TBepAbIX TeJd. CKOPOCTH JBUKEHHS MOJIEKYJ M UX uU3MepeHue. MneanbHblil ras.
JlaBiienue raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TE€OPUU Ta30B.
Temmnepatypa u ee usMmepeHue. ['a3oBble 3aKOHBI. AOCOJIOTHBIA HYJIb TEMIIC-
patypel. TepMoauHaMHuuecKkas IIKajla TEMIEpPaTyphl. YPaBHEHUE COCTOSHUS
UJeaIbHOTO Ta3a. MossipHas ra3oBasi TOCTOSIHHAS.

OcHoBbI TepMoaMHAMUKHA. OCHOBHbBIC TIOHATHUSL U ONpeeNeHusi. BHyTpeHHss
SHEPrusl CUCTEMbl. BHYTpEHHSISI S)HEPrUs UeaIbHOTO ra3a. Pabora u Temiora kKak
dbopMbI mepenaun SHEPrur. TerIoeMKOCTb. Y IeNbHas TeIIOEMKOCTh. Y paBHEHHE
TerioBoro Oamanca. [lepBoe Hauano TepMoIMHAMHMKH. AMabaTHBIN Mpoiiecc.
[Tpunumn pevictBus teroBor mamwuHbl. KIIJ[ temmoBoro asurarens. Brtopoe
Hayajo TEPMOJINHAMHUKHU. TepMonuHamMuueckas mKasua TEMIEpaTyp.
XonoaunpHble MAIMHBL. TeroBelie ABuratenu. OxpaHa IpupoIsbL.

CeoiictBa mapoB. lcnapenune u koHjeHcauus. HacellleHHBIH Tap U €ro
CBOMCTBA. AOCONIOTHAsT W OTHOCUTEIbHASA BIAXKHOCTH BO3MyXa. Todka pOCHI.
Kunenue. 3aBUCUMOCTh TEMIIEpAaTyphl KUMIEHUSI OT AaBieHus. lleperpersiii nmap u
€ro UCII0JIb30BAaHHUE B TEXHUKE.

CaoiicTBa KuUAKOCTeH. XapaKTepUCTHKA >KUIKOTO COCTOSHHUS BEIECTBA.
IToBEpXHOCTHBIN CJIOW KUJIKOCTH. DHEPrusl MOBEPXHOCTHOTO Cjosl. SIBIeHUS Ha
IPaHULIE )KUIAKOCTH C TBEPABIM TeJIoM. KanuiuisipHble sBIeHUA.

CaoiicTBa TBepAbIX TeJ. XapaKTepUCTHKAa TBEPAOTO COCTOSHUS BEIIECTBA.
VYupyrue cBoiicTBa TBepabIX Tell. 3akoH ['yka. MexaHuyeckue CBOICTBA TBEPABIX
Tes. TemnoBoe paclIMpeHHe TBEPABIX Tel W o KuAKocTter. IlnaBnenuwe wu
KpHUCTAJUITU3aLHs.

Hemoncmpayuu

JIBuxeHne OpOYHOBCKUX YACTHII.

Huddyzwus.

N3Menenne naBieHus ra3a ¢ U3MEHEHUEM TEMITEPATYPhI IPU IMTOCTOSHHOM

ooweMe. M3oTepmudeckuii 1 M300apHBII TPOIIECCHI.

N3meneHne BHyTpeHHEN SHEPTUU TEJ MPU COBEPILICHUH PaOOTHI.

Mopenn TEIIOBEIX ABUTATEIIEH.

Kurienue BobI Tpy MOHMKEHHOM JIABJICHUM.

[TcuxpoMeTp ¥ TUTPOMETP.



SIBneHUs MOBEPXHOCTHOTO HATSIKEHUS U CMAaYMBaHUS.
Kpucrannel, amopdHbie BenecTna, )KUIKOKPUCTATUIMUECKUE Tea.
Jlabopamopnuie padomot
Pemrenue 3amau no teme «I'a30Bbie 3aKOHbBI»
Pemrenue 3amau no teme «ModekyispHas GU3MKa U TEPMOJUHAMUKAY
Onpenenenne OTHOCUTEIBHOM BIaKHOCTH BO3yXa.

Omnpenenenue kodppuireHTa TOBEPXHOCTHOTO HATSXKEHUSI )KUIKOCTH.

3. DJeKTpoAUHAMMKA

JileKTpUYECKOe ToJie. DJEKTPUUYECKUE 3apsbl. 3aKOH COXpaHEHHs 3apsja.
3akon Kynona. Dnextpuueckoe mnosne. Hamnpspk€eHHOCTh 3JIEKTPUUYECKOTO TOJIS.
[Mpunun cynepno3unuu mnojieil. Pabora cuin  3IEKTPOCTATHUECKOTO  TOJIS.
[Torenmuan. Pa3HOCTh MOTEHUHMATOB. DKBUIOTECHI[MAJIbHBIE MOBEPXHOCTH. CBSI3b
MEXKJYy HamnpsHKEHHOCTBIO M PA3HOCTHIO TMOTEHIMAIOB 3JIEKTPUYECKOTO IOJIS.
JIMpneKkTpuKku B diekTpuueckoM mosne. [lonspuzanusa ausnektpukoB. [TpoBogHuku
B anekTpudeckoM mose. Kongencaropsl. CoeTMHEHHE KOHIEHCATOPOB B OaTapero.
DHeprus 3apsiKEHHOTO KOHJIEHCATOpa. DHEPrus JICKTPUUECKOTO MOJIA.

3aKOHbI MOCTOSIHHOTO TOKA. YCJIOBHs, HEOOXOJAUMBIC JJII BO3HUKHOBEHUS H
noAAepKaHus AJEKTpuueckoro Toka. Cujla ToKa U IJIOTHOCTh TOKa. 3akoH Oma
s ydactka 1enu 6e3 DJIC. 3aBUCUMOCTB AJEKTPUUECKOTO COMPOTHUBIICHUS OT
Marepuania, JJIMHBI U TUIONIAAN MOMEPEYHOT0 CEUEHHUS MPOBOJIHUKA. 3aBUCUMOCTD
AIEKTPUYECKOTO CONIPOTUBIICHUS MIPOBOJHUKOB OT TEMIEPATYPHI.
OJNIeKTPOABIWKYIIAsl CUja MCTOYHMKA Toka. 3akoH OMa il TOJHOM IEmHu.
CoenuHeHnne NMpoBOJHUKOB. COeqUHEHUE UCTOYHUKOB AJIEKTPUYECKON SHEPrUU B
Oarapero. 3akoH J[xoyns—Jlenna. Pabora U MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
TemnoBoe neiicTBUE TOKA.

DJIeKTPUYEeCKHii TOK B NOJynpoBoaHUKaX. CoOCTBEHHas MPOBOJIUMOCTH
MOJIYIIPOBOAHUKOB. [1oTynIpoBOTHUKOBBIEC PUOOPHI.

MarauTtHoe moJie. Bexkrop HMHAYKIMM MarHuTHOro mnois. Jleucrsue
MAarHUTHOTO TMOJS Ha MPSMOJUHEWHBIA MPOBOAHUK C TOKOM. 3aKoH Awmmepa.
B3anmopeiictBue TOKOB. MarHuTHeld 1MOTOK. PabGoTa 1o mepeMeneHuro
MMPOBOJHUKA C TOKOM B MAarHuTHOM Ioje. JlelicTBME MarHWTHOrO IOJIS Ha
newxkymmica 3apan. Cuna  Jlopenma. OmnpeneneHue  yAeNbHOrO — 3apsija.
YckopuTenu 3apsyKEHHBIX YaCTULL.

DJIeKTPOMATHUTHASI HMHAYKIHUA. OJIEKTpOMarHuTHas WHAYKIusA. Buxpesoe
anekTpuyeckoe noje. CaMOMHAYKIMA. DHEPTHUSI MATHUTHOTO TMOJIS.

Hemoncmpayuu

B3aumoneinicTBre 3apsiKEHHBIX TEIT.

[TpOBOTHUKH B 3JEKTPUUYECKOM TIOJIE.

JIM3EKTPUKH B SJIEKTPUYECKOM TTOJIE.

Konnencaropsr.

TemnoBoe IeMCTBUE JIEKTPUIECKOTO TOKA.



CobOcTBeHHas U MpUMecHasi IPOBOAMMOCTb MOJYPOBOAHUKOB.
ITonynpoBOAHUKOBBIN THOL.
Tpaun3ucrop.
OmneIiT Opcrena.
B3aumopenicteue NpoOBOIHUKOB C TOKAMMU.
OTKIIOHEHHE 3JIEKTPOHHOTO MMy4YKa MATHUTHBIM TOJIEM.
DNEKTpOJABUraTeNb. JIEKTPOU3MEPUTEIIbHBIC
npuOOpbl. DIEKTPOMArHUTHAS UHAYKUUA. OMbITHI
®Dapanes.
3aBucumoctb DJIC caMOMHAYKIUU OT CKOPOCTH HU3MEHEHHsS] CWJIbI TOKa M
UHAYKTUBHOCTH MPOBOJIHUKA.
PaGota sanexrporeneparopa.
Tpanchopmarop.
Jlabopamopnuwie padomut
Pemenue 3ama4 no reMe «NEKTPOCTATUKAY
Pemenue 3ama4 no Teme «3aKOHbI MOCTOSSHHOTO TOKa
N3mepenue yieabHOro COMpOTUBIICHUS TPOBOHUKA.
N3yuyenue nocneaoBaTebHOTO U MAPAIIEIBHOTO COSTUHEHUS IPOBOHUKOB.
Onpenenenue J/]C 1 BHYTpeHHETO COMPOTUBIICHUSI UCTOUYHMKA HATIPSDKEHUS.
HccnenoBanue 3aBUCHMOCTH MOIIHOCTH MOTPEOIISIEMOI TaMITON HaKaIMBaHUS OT
HaIpsDKEHMs Ha €€ 3aKuMax.
N3yuyenue SBIeHUs IEKTPOMAarHUTHON UHIYKIIMH.
Pemenue 3ana4 no teme «Marsetuzm»

4. Kosre0anus v BOJIHBI

Mexanuyeckue kosedanus. KomebarenpbHoe nBmwkeHue. [lapmMoHMYecKue
koneOanus. CBOOOIHBIE MeXaHMYECKHE KojeOaHus. JIMHelHble MEXaHUYECKHUE
KoseOaTenpHbIe cucTeMbl. [IpeBpaliieHne sHepruu npy Kojie0aTeIbHOM JIBH)KCHUH.
CBoOomHbIC  3aTyxalolHe  MEXaHWMYeCKHe  KoyicOaHusa.  BBIHYXICHHBIC
MEXaHWUYECKHE KOJeOaHus.

Yupyrue BouHbI. [lonepeuHble W NPOJOIBHBIE BOJHBL. XapaKTEPUCTUKU
BOJIHBI. YpaBHEHHUE IIOCKOW Oerymiei BoiHbL. MHTepdepenmus BoaH. [loHstue o
TudpaKkIuy BOIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK H €r0 IPUMEHCHHE.

DJIeKTPOMATrHUTHBbIE KoJie0aHusi. CBOOOTHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS.
IIpeBpamienne  3HeprmM B KOJIeOATEIIBHOM  KOHTYPE. 3aryxaroiue
AJICKTPOMArHUTHBIC KoJjieOaHus. ['eHepaTop HE3aTyxalomuX >SJIEKTPOMAarHUTHBIX
KojeOanmii. BbIHYXJEHHBIE JleKTpudeckue KoyieOaHusa. I[lepeMeHHBIN TOK.
I'eneparop mnepeMeHHOro TOKAa. EMKOCTHOE W HWHAYKTHBHOE CONPOTUBICHUS
MEepeMEeHHOro Toka. 3akoH Oma sl 3JEKTPUYECKOW IIeNd MEPEMEHHOr0 TOKa.
Pabora u MomIHOCTH MepeMeHHOro Toka. I'eHepatopsl Toka. TpaHchopMaTOphl.
Toxku  BbIcCOKOWM  yacTtoThl. [lomydyenwe, mnepemaya UM paclpeesiCHHE
3JIEKTPOIHEPTUH.



DJIEKTPOMATHUTHbIE BOJIHBI. JIEKTPOMarHUTHOE TMOJ€ KaK OCOOBIM BUA
Marepuu.  OJIEKTpOMAarHuTHble  BOJHBIL.  BuOpatop I'epua.  OTKphITBII
KonebaTenbHbll KOHTYp. M300petenue pamuo A. C. IlomoBeiM. Ilonsatue o
paaunocss3u. [IpuMeHeHue 31eKTpOMarHuTHBIX BOJIH.

Jemoncmpayuu

CB0OO/IHBIE U BBIHYXJACHHbIE MEXaHUUECKUE

kosneOanus. Pezonanc.

OO6pa3zoBaHue U paclpoCTpaHEHUE YIPYTHX BOJIH.

Yacrora koneOaHuii U BbICOTAa TOHA 3ByKa. CBOOOIHBIE

AJIEKTPOMAarHuTHeIEe Kojebanus. OcuumiorpaMmma

nepemeHHoro Toka. Konaencarop B uenu

nepeMeHHoro Toka. Karyiika HHIyKTUBHOCTH B LU

nepeMeHHoro Toka. Pesonanc B mocienoBaTenbHON

Lenu NepeMeHHoro Toka. M3nydyenue u npuem

ANEKTPOMArHUTHBIX BOJIH. PainocBsss.

Jlabopamopnuie pabomot
N3yyenue 3aBUCUMOCTM Tiepuoja KoJeOaHW HUTSHOTO (WM TPYKUHHOTO)
MasiTHUKA OT JUIMHBI HUTH (UJIM MacChl rpy3a).

N3yuenue ycrpoiicTBa u paboThl TpaHchopMaTopa.

5. Onruka

IIpupona cBera. CKOpOCTh pacnpOCTPaHEHHsS CBETA. 3aKOHbI OTPAKEHUS HU
npenomiieHus ceeta. [lonHoe oTpakenue. JInH3bl. ['Ma3 kak onTudeckas cucrema.
Onrtrueckue mpuoOpPHI.

BoJsiHoBbIe cBoiicTBa cBeTa. MIHTepdhepennus ceeta. KorepeHTHOCTh CBETOBBIX
nydeir. UaTepdepenmius B ToHKUX TuieHKax. Ilomockl paBHOW TommuHbL. Kosbia
Herorona. Hcmonb3oBanue wuHTepdepeHIIMM B Hayke W TexHuke. Jludpaxius
ceera. udpakuus Ha menu B mapayuleNbHbIX dydax. JudpakiuonHas pemnieTka.
[Tonsitue o romorpaduu. Ionspuzamus monepedHsix BojH. Ilomsipu3anus cBera.
J{BoriHoe mydenpenomienue. [lomapounsl. [ucnepcus cera. Buabl cnekTpos.
Cnextpbl  ucnyckanus. CHOeKTpbl  TOTJIOMICHHS.  YIbTpaduoJeTOBOE |
uH(ppakpacHoe u3nydeHus. PenrreHoBckue myuu. VX mpuposa u cBOiCTBa.

Jemoncmpayuu

3aKOHBI OTPAYXKEHHUS U NPEJIOMIICHUS CBETA.

[TonHOE BHYTpEHHEE OTPAKEHUE.

OnTuueckue mpudopsl. Uutepdepenims

ceerta. [Judpaxuus csera. [lonsipuzanms

CBETa.

[Tonydyenune cnekTpa ¢ TOMOLIBIO TPU3MBI.

[Tonyuenue cnekTpa ¢ MOMOUIBI0 TUPPAKIUOHHON PEIIETKH.

CnekTpockor.

Jlabopamopnwie padbomuwt
Ornpenenenue moxkasaTeis MpeIoMIICHHUS CTEKIIa



Omnpenenenue POKyCHOTO pacCTOSIHUSL COOMPAIOIEH JTUH3HI.
N3mepenne JIMHBI CBETOBOM BOJIHBI C TOMOUIBIO JU(GPAKIUOHHON PEIIETKH.
[TocTpoenue n3o0pakeHU B TMH3AX.

Ha6monenne unrepdepenuuu, auppakuuu, nNojispusaiuu ceeta. Pemenue 3agau

6. DiieMeHTBI KBAHTOBOW PU3UKHU

KBanroBass ontuka. KBanToBas runore3a Ilnanka. ®ortonsl. BHemHuii
dotoanexTpuueckuit 3¢pdext. Buyrpennuit pororpdexr. Tunsl GoTorieMeHTOB.

®du3zuka aroma. Pa3BuTue B3IVIS0B HA CTPOEHUE BEIIECTBA. 3AKOHOMEPHOCTH
B aTOMHBIX CIIEKTpax Bojaopoja. AnepHas moxaens aroma. Onwitel J.Pesepdopaa.
Mopens atoma Bogopoaa no H.bopy. KBaHTOBbIE TeHEPATOPHI.

®du3uka aToMHOro saApa. EcrecTBeHHas  paguOakTUBHOCTb.  3aKOH
paanoakTuBHOrO pacrnajga. CrnocoObl HAOMIOACHUS U PETUCTpAIMU 3apsHKEHHBIX
gactuil. DPdexkr BaBunoBa — YepenkoBa. Ctpoenue aTtoMmHoro siapa. Jledekr
Macchl, PHEPrus CBSI3M W YCTOMYMBOCTb AaTOMHBIX fJiep. SnepHble peakiuu.
HckyccTBeHHass paaunoakTUBHOCTh. Jlenenue Tsoxenslx suaep. LlemHas saepHas
peakius. YmnpasiseMas UenHas peakuusa. SAnepHeii  peakrtop. Ilomyuenwue
PaIHOAaKTUBHBIX M30TOINOB M MX NPUMEHEHHE. buosiornueckoe aelcTBUE paguo-
AKTUBHBIX M31y4YECHHI. DJIEMEHTApHbIEC YACTHULIBI.

JHemoncmpayuu

dotorpdexr.

JIuHeyaTelie CIIEKTPhI Pa3IMYHbIX BEIIECTB.

N3nyuyenne nazepa (KBAaHTOBOTO

reHepaTopa). C4eTYnK MOHU3UPYIOLIHUX

W3JTyYECHUM.

Jlabopamopnuie pabomot
Pemenne 3amau Ha 3aK0HBI poTOdPdeKTa.
Pemenue 3aay Ha 3aKOH PaJIMOAKTUBHOTO PACIajia U HAXO0XKICHUE SHEPTHH CBSI3H.

N3yuenune TpeKoB 3apsHKEHHBIX YaCTHIL 110 TOTOBBIM oTorpadusim.

7. DBoonua Bcesennoi

Crtpoenue u pazButne Bcenennoil. Hamra 3Be3nHas cuctema — IanmakTuka.
Hpyrue ranaktuku. beckoneunocts Bcenennou. Ilonatne o0 Kocmonoruw.
Pacmupsitomasics  Bceenennas. Mogens ropsiueit  Beenennoi. CtpoeHue u
MPOUCXOXKAeHHE [ 'aTaKkTuK.

JBosonusa  3Be3l. I'umoreza mnpoucxoxaeHuss CoJHEYHOH CHCTEMBI.
Tepmosinepusiii cuntes. [Ipobiema TepmosiiepHoit sHepreTuku. JHeprus ColiHia
1 3Be311. DBoutonus 3Be31. [Iporcxoxaenne CoTHEYHON CUCTEMBI.

Jemoncmpayuu

Conneunas cuctema (MOJIEIb).



®dororpaduu MmiaHeT, CAeJaHHbIE C KOCMUYECKUX 30H/I0B.

Kapra JlyHs! u muiaser.
Crpoenue u 3BoonMs BeeneHHon.

3. TEMATUYECKOE IIJTAHUPOBAHUE
TEXHUYECKHN ITPO®NUJIH TIPOPECCHOHAJBHOT'O OBPA30OBAHUS

[Ipu peanuzanuu conepxkaHust o0IIe00pa30BaTENbHON yU4EOHOU JUCHUIUTMHBI
«Dusuka» B mpeaenax ocBoenus OIl CIIO wna 6a3ze OCHOBHOrO OOUIETO

O6p&30BaHI/IH C IOJIYYCHHUCM CpPCIOHCTO

obmero o6pazoanus (IIIICC3)

MaKkcuMaJbHas yueOHas Harpy3ka oOy4yaroluxcs COCTaBIIsET:
* mo crnenuanbHocTsIM CIIO Texnuueckoro mnpoduns — 181 yac, u3 HHUX

aynutopHas  (oOsi3aTenbHast)

Harpy3ka  oOydarlluxcs,  BKJIIOYas

nabopatopubsie paboThl, — 121 wyac; BHeayAUTOpHasi CcaMOCTOsITEIbHAs

paboTa cTyneHToB — 60 4acos.

TemMaTnyecKkui nJjaaH

Bua yueOHo# padoThI

Koaun4decTBO 4acoB

AyIMTOpPHBIE 3aHATHUA.
Conepxanue 00y4eHust

Cnemuaasaoctu CIIO

Baenenune 3
1. MexaHuka 24
2. MonexynsapHas pusuka. 14
TepmoanHamMuka

3. DnexTpoarHaMUKa 30
4. KoneOGaHust ¥ BOJTHBI 18
5. OnTuka 10
6. DIIeMeHThI KBAaHTOBOH (DM3HKHU 12
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pedepatoB, UHIUBUAYAIBHOTO TPOCKTA
C UCIOJIb30BaHUEM MH()OPMAIIMOHHBIX

60




TEXHOJIOTUH U JIP. | |

Hpomeofcymouuaﬂ ammecmauus 6 d)opme IK3AMeEna

Bcero | | 181

4. IIEPEYEHDb IPAKTUYECKHUX PABOT

[TPODUIIb: TexHuueckuii
CIIELHIUAJIbBHOCTb: 23.02.03

Bun ‘ HaumeHnoBanue pa3fesnoB v 3aHITUI

PA3JIEJI 1 Mexanuka

IIP 1 | Pemenwue 3anau mo teme «KuHemaTuka
IIP 2 | Pemenwue 3anau 1o teme «JlnHamukay
JIP1 | 3mepenue korpUIIMEHTA YIPYTOCTH PE3UHBI.

PA3JIEJI 2 OcHOBBI MOJIEKYJIAPHON (PU3NKHM M TEPMOAUHAMUKHI

1P 3 Pemenne 3agay mo teMme «I'a30BLIe 3aKOHBD)
[IP 4 | Pemenue 3amau mo teme «MonekynspHas puU3UKa ¥ TEPMOTUHAMUKAY
JIP 2 OnpeneneHre OTHOCUTEIBLHOM BIAXKHOCTH BO3TyXa.

JIP 3 | Onpenenenne ko3hGHUIUEHTa TOBEPXHOCTHOIO HATSKEHHS JKUIKOCTH.

PA3JAEJI 3 DiexkTpoauHaMuKa

I1IP 5 Pemenue 3aga4 no reme «JEKTPOCTATUKA

IIP 6 | Pemrenune 3aga4d no teme «3aKOHBI IIOCTOSHHOI'O TOKa)

JIP 4 | M3MepeHue y1eapHOIO CONPOTUBIICHUSI IPOBOAHUKA.

JIP 5 | M3yudeHue nocneaoBaTesIbHOTO U MApaIEIbHOTO COEIMHEHUS TPOBOTHUKOB.

JIP 6 | Onpenenenune 3/1C u BHyTpEHHETO COPOTUBIICHUS UCTOYHUKA HATIPSKEHUS.

JIP 7 | UccnenmoBanue 3aBUCHMOCTH MOIIIHOCTH MOTPEOIIEMOM JIaMIION HaKaJIMBaHUS OT
HanpsHKEHUs Ha €€ 3aKuMax.

JIP 8 | 3yueHue sBIECHUS dJIEKTPOMArHUTHON UHTKIIMH.

IIP 7 | Pemenue 3aja4 mo teme «MaraeTusm

PA3EJI 4 KoJsie6aHusi 1 BOJIHBI




JIP 9

N3ydeHne 3aBHCHUMOCTH TMEpPUOJa KOJICOAHW HUTSHOTO (WJIM TPYKUHHOTO) MasTHUKA
OT JIJTMHBI HUTH (MJIU MAacChl Ipy3a).

[P 8 | M3yuenue ycrpoiicTBa 1 pabOTHI TpaHchopmaropa.
PA3JIEJI S. OnTuka
JIP 10 | Onpenenenue moxasarens NpeIoOMIEHHS CTEKIA
nglzl 1112 Onpenenenne (OKYCHOTO PacCTOSHUS COOMPAIOIIEH JIMH3HI.
P 9 M3MepeHne JTMHBI CBETOBOM BOJIHBI C MOMOMIBIO TH(DPAKIMOHHON PEIIETKH.
1P 10 | Iloctpoenue nzoOpaxeHuii B TMH3aX.
Habmonenue nnrepdepernunu, audpakuny, nojaspusanuu ceera. Pemenne 3agau
PA3JIEJI 6 D1ieMmeHTHI KBAHTOBOI (PM3MKH
ITP 11 | Pemenue 3aga4d Ha 3akoHBI poTOIPdeKTa.
ITP 12 | Pemienue 3aa4 Ha 3aKOH paJIMOAKTUBHOTO Pacaja U HaX0KIACHUE SHEPTUU CBSI3H.
JIP 13

N3ydeHne TpekoB 3apsKEHHBIX YaCTHUIL IO TOTOBBIM (hoTOTrpadusM.




5. IIlpumepHbIe TeMbI pedpepaToB
(moKy1a10B), HHAUBHUAYAIbHBIX
NMPOEKTOB

Anexcanap I'puropseBud CTosIeTOB — pycCKuil (PU3UK.

Anexcanap CrenanoBud IlonoB — pycckuii yueHbld, ©300peTaTens pajauo.
AnpTepHaTHBHAs SHEPrETUKA.

AKYyCTHYECKHE CBOMCTBA MOIYNPOBOJIHUKOB.

AHnnpe Mapu AMniep — OCHOBOIIOJIOKHUK 3JIEKTPOJIUHAMUKH.
ACHHXPOHHBII ABUTATENb.

AcCTepouibl.

ACTpOHOMUS HALLIUX JHEW.

Atomuas ¢usuka. M3oronsl. [IpumeHeHne painoakTUBHBIX U30TOTIOB.
beckoHTaKTHBIE METOABI KOHTPOJISL TEMIIEPATYPHI.

bunosnspHble TPaH3UCTOPHI.

bopuc CemenoBuu SAxob6u — ¢usuk u nzoOperaress.

Benuyaiinivie oTKpbITHS GUBHKH.

Buibl a5iekTpuyeckux pa3psiioB. DIEKTPUUECKHUE pa3psibl Ha CiIyx0e

YCJIOBCKA.

Bnusinue nedexToB Ha pU3NUYECKHE CBOMCTBA KPUCTAIIIOB.
Bcenennas u TeMHas MaTepus.

[Nanuneo Nanunelr — ocHOBaTENb TOYHOT'O €CTECTBO3HAHUS.
[Nonorpadus u ee mpuMeHEHUE.

JIBUKeHue Tesa IepeMEeHHON MacChl.

Judpakius B HalIeH KU3HU.

Kunkue kpuctamibl.

3axonbl Kupxroda nj1s1 aeKTpudeckon 1emnmu.

3aKOHBI COXpaHEHHUS B MEXaHUKE.

3HaueHue oTKpbITUH [ anues.

Urops Bacunbesuu KypuatoB — ¢u3uk, opraHu3aTop aTOMHOM HAYKH U

TCXHHKH.

Ncaak HproToH — co3mareib KIIacCHIecKOr (PU3HKH.
Hcnonb3oBanue 3J€KTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanusa v XxapakTepUCTUKUA SJIEMEHTAPHBIX YaCTHII.
KoHncTpyknimoHnHas npo4HOCTh MaTepHUaia U €€ CBA3b CO CTPYKTYPOM.
KoncTpykuus u Buabl 1a3epos.

KpuosnekrpoHrka (MUKPOIIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTHM U UX UCIIOJIb30BAHUE.

Jleonapno na Bunuu — yudeHbli U U300peTaTelp.

MaruutHble u3MepeHus (IPUHLHUIBI TOCTPOSHUS IPUOOPOB, CIIOCOOBI
M3MEPEHUSI MAarHUTHOTO TIOTOKAa, MATHUTHON MHYKIIHUH).

Maiixn @apaneit — co3nareisib yueHus: 00 3JIeKTpPOMArHUTHOM MOJIE.



Makc Ilnank.

Meton MEYEHBIX aTOMOB.

Metobl HAOJIIOACHUS U PETUCTPAIIUU PAAMOAKTUBHBIX U3JIYUYEHUN U YACTHII.
Mertons! onpeneneHus IIOTHOCTH.

Muxauin BacuibeBud JIOMOHOCOB — y4€HBIN SHLIMKIIONEIUCT.

Mogenu atoma. OnbiT Pezepdopa.

MonekyIsipHO-KUHETAYECKAs TEOPUS UICATBHBIX Ta30B.

MosnHus — ra30BbId pa3psid B IPUPOIHBIX YCIOBUSIX.

HaHoTtexHonorus — MeXaucuuIUIMHapHasi 00J1acTh PyHIaMEHTATBLHON U
MPUKJIATHON HAYKU U TEXHUKHU.

Huxona Tecna: >xu3Hb U HEOOBIYAMHBIC OTKPBITHUS.

Huxonaii KonepHuk — co3naTens TeTMoeHTPUYECKOM CUCTEMbI MUPA.
Hunbc bop — oauH u3 co3nareneit COBpeMEHHOM (PUBHKHU.
Hyxneocunres Bo Beenennoi.

OObsicHenue GOTOCHUHTE3a C TOUKH 3peHUst (PU3UKU.

Onrtudeckue sBJICHUS B IPUPOJIE.

OTKpBITHE Y IPUMEHEHUE BBICOKOTEMIIEPATYPHOUN CBEPXIPOBOUMOCTH.
[TepemMeHHBIN 2JIEKTPUUECKUN TOK U €T0 MPUMEHEHHUE.

[Ina3zma — yeTBepTOE COCTOSIHUE BEILIECTBA.

[Tnanetsr COTHEYHOM CUCTEMBI.

[TonynpoBOJHUKOBBIE TATYUKU TEMIIEPATYPHI.

[IpuMeHeHne KUAKUX KPUCTAILUIOB B IPOMBILIJIEHHOCTH.

[IpuMeHeHue AepHBIX PEAKTOPOB.

[Tpupona dbeppomarneTusma.

[IpoGaembl SKOJIOTHH, CBA3aHHBIE C UCTIOIH30BAHUEM TEIIJIOBBIX MAIIIHH.
[Ipou3BoicTBO, MEepeiada U UCTIOIB30BAHUE PIEKTPOIHEPTHH.
[Tpoucxoxnenre CoIHEUHON CUCTEMBI.

[Tpe3025ekTprdecKmii 3 HEKT ero npuMeHeHue.

PazButHe cpencTs cBA3U U paguo.

PeakTrBHBIC BUTATETN M OCHOBBI pa0OTHI TETUIOBON MAITUHBI.
PenukToBoe uznydenue.

Pentrenosckue snyuun. Mctopus otkpeitus. [Ipumenenue.

Poxnenue n 3BoIronus 3BE3 1.

Pons K. O. [InoiK0BCKOro B pa3BUTUU KOCMOHABTUKH.

CBeT — 3JIeKTpOMarHuTHas BOJIHA.

Cepreii [TaBnoBuu KoponeB — KOHCTPYKTOP U OpraHu3aTOp MPOU3BOJICTBA
PAKETHO-KOCMUYECKON TEXHHUKH.

Cuuibl TpeHwUsI.

CoBpeMeHHasi CITyTHUKOBAs CBSI3b.

CoBpemenHas puznueckas KapTuHa MUpa.

CoBpeMeHHBIE CPENCTBA CBA3U.

CouHIIE — UCTOYHUK KU3HU Ha 3eMIIE.

TpanchopmaTopsi.



6. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIbHOCTH

CTYJEHTOB

Conepxanue
o0yueHust

XapaKkTepuCcTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH
CTYA€HTOB (HAa YpPOBHe Y4eOHBIX /IeiicTBHUI)

BBenenune

YMeHMs TOCTAHOBKH 1IEJIeH IeATeIbHOCTH, MIAHUPOBAHUS COO-
CTBEHHOU JIEATEIBbHOCTH JUIS JOCTHKEHHUS IIOCTABIEHHBIX
LeJIeH, IPEIBUICHNS BO3MOKHBIX PE3yJIbTATOB 3TUX ACUCTBUN,
OpraHu3anuy CaMOKOHTPOJIS M OLIEHKH MOJyYEHHBIX
pe3ynbraToB. PazBuTue cnocoOHOCTH SCHO U TOYHO M3J1araTh
CBOM MBICJIH, JIOTHYECKH 00OCHOBBIBATH CBOIO TOUKY 3PEHUS,
BOCIIPMHMMATh U aHAJIM3UPOBATh MHEHUS COOECEHUKOB,
MIpU3HAaBas IIPaBoO JAPYroro 4eJIOBEKa Ha MHOE MHEHHE.
[IpousBenenue n3MepeHus: PU3NIECKUX BEIUUMH U OLIEHKA
TPaHMLBI IOTPEITHOCTEN N3MEPEHUN.

[IpencraBnenue rpaHuLbl NOTPEMIHOCTEN U3MEPEHNN TTPU
MIOCTPOEHUH I'Pa(PUKOB.

YMeHue BbICKa3bIBaTh TUNOTE3bI Il OOBSICHEHUS
HaOJIFOMaeMBIX SBJICHUH.

YMeHnue npeajaratb MOJEIH SBJICHUM.

VYka3zaHue rpaHull IpUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
N3noxeHne 0CHOBHBIX MOJIOKEHUH COBPEMEHHOW HayqHOU
KapTHUHBI

MHpa.

[IpuBeneHne npuMepoB BIUSHUS OTKPHITUI B PU3UKE HA
MPOTPECC B TEXHUKE U TEXHOJOTUH MPOU3BOJICTBA.
Hcnonp3oBanne MuTepHeTa N1 norcka HHGOPMAaIUn

1. MEXAHUKA

Kunemamurka

[IpencraBicHre MEXaHHUECKOTO JBHKCHHS Tejla YPAaBHCHUSMH
3aBUCHUMOCTH KOOPJIMHAT U MPOCKITUEH CKOPOCTH OT BPEMEHH.
[IpencraBicHre MEXaHHYECKOTO JBHKCHHS Tejla rpaduKaMu
3aBUCHUMOCTH KOOPJWHAT U MPOCKITUEH CKOPOCTH OT BPEMEHH.
OmnpeeneHne KOOpIUHAT MPOUICHHOTO MyTH, CKOPOCTH H
YCKOpPEHUS Telia 1o rpadukaM 3aBUCUMOCTH KOOPAUHAT U
IPOCKIIMIA CKOPOCTH OT BpeMeHH. Onpe/ieieHne KOOPAMHAT
IPOMICHHOTO IIyTH, CKOPOCTH U YCKOPSHUS Tella 0
YPaBHEHHUSM 3aBUCUMOCTH KOOPJAMHAT U MPOCKIIUH CKOPOCTH OT
BPCMCHH.

[IpoBeneHne CpaBHUTEIHHOTO aHAIM3a PABHOMEPHOTO H
PaBHOIICPEMEHHOTO JIBHYKCHUIA.

Yka3aHue HUCIOJIb30BaHUA MTOCTYATEILHOTO U BPaIlaTeIbHOTO
IBIKEHUM B TEXHUKE.

[IpuoOpeTenune onbiTa pabOTHI B IPYIINE C BHITOJTHEHUEM
pa3IMYHBIX COLUATIBHBIX POJICH.

PazpaboTka BO3MOKHOI CUCTEMBbI IEHCTBUI M KOHCTPYKITUH JUISI
9KCIIEPUMEHTAIBLHOTO ONPE/ICIICHNST KHHEMATHYCCKUX BEIMYHH.
[IpencrasiaeHre nHGOPMALIMK O BUIAX JIBHIKCHUS B BUIC
TaOJIUIIBI

3akonbt COXpaHenusn 6
MEXAHUKE

[Ipumenenne 3aKk0Ha COXpaHEHUSI UMITYJIbCA JUIS BBIYUCIICHUS
U3MEHEHUN CKOPOCTEN TEJI ITPU UX B3aUMOJICHCTBUSAX.
N3mepenne pabOTHI CUII U U3MEHEHUE KUHETUYECKOU SJHEPTUU
Tena. Berarcnenue paboThl CUT U U3MEHEHUS KHHETUYECKOM
JHEPIrUH Tela.

Brrunciienne noTeHIMalIbHOM SJHEPTUM TEN B TPABUTALIMIOHHOM
nosie. Onpeenenne NoTeHIUaIbHON SHEPTUH YIIPYyro
ne(OpMHUPOBAHHOTO Tella TI0 U3BECTHOH nedopmaliuu u
KeCcTKOCTHU Tena. [IpuMeneHne 3akoHa COXpaHEHUs!
MEXaHUYECKOW SHEPTUHU IPU PACUETaX PE3YIIbTATOB
B3aMMOJICMCTBHI TEJ IPABUTAMOHHBIMU CHJIAMU U CHJIAMH
YIOPYTOCTH.

YKazaHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXAHUKH.
VYkazanue yaeOHbIX JUCHHMIUIMH, TPH U3YICHUH KOTOPBIX




| MCITOIB3YIOTCS 3aKOHBI COXPAHEHMS

2. OCHOBbI MOJIEKYJISIPHOM ®U3UKHU U TEPMOJIMHAMUMKH

OcHo6bl MONEKYNAPHOU
KUHemuuecKou meopuu.
Hoeanvnuiii 2a3

BrinosnHeHue 3KCrepuMeHTOB, CIYXaluX 11 000CHOBAaHUS
MoJeKyisipHO-KuHeTnueckoi Teopuu (MKT). Pemenue 3anay c
IIPUMEHEHHEM OCHOBHOTO YPaBHEHUS MOJIEKYIISIPHO-
KMHETUYECKON TEOPHUH T'a30B.

Ornpezenenue nmapaMmeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHUU yPaBHEHUS COCTOSIHUS HJI€AIbHOTO
rasa. OnpezeneHue nmapaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUH ¥ TTPOUCXOIIINX MPOLIECCOB 10 Tpadukam
3asucumoctu p (T), V (T), p (V).

OkcnepuMeHTalbHOE HccaenoBanue 3asucumoctu p (T), V (T),
p (V). IlpencraBnenue B Buje rpapukoB U30XOPHOTO,
1300apHOTO ¥ U30TEPMHUUECKOTO MTPOLIECCOB.

Beruucnenue cpenHeli KWHETUHYECKOM SHEPTUH TETUIOBOTO
JBUKEHHS] MOJIEKYJ 10 U3BECTHOM TeMIlepaType BEecTBa.
BrickassiBanne rumnores st 00bICHEHUS HAOIIOaEMBbIX
SIBJICHUM. YKa3aHWE€ rpaHull MPUMEHUMOCTH MOJIETU
«HAOEeALHEIN ra3» u 3akoHoB MKT

OcHogul
mepmMoOuUHaAMUKU

W3mepenune konrdecTBa TEIUIOTHI B IIPOIECCaxX TEIIONEepe1ayu.
Pacuer konuyecTBa TEMIOTH, HEOOXOAUMOTIO IS
OCYILIECTBIIEHUS 3aJaHHOTO IIPOLECCa € TEIUIonepenadei.
Pacuer u3meHeHust BHyTpEeHHEN SHEPTUH Te, pabOThl U
MEPEAAHHOTO KOJIMYECTBA TEIUIOTHI C UCIIOIb30BAHUEM IIEPBOTO
3aKOHA TePMOJMHAMUKU. PacueT paboThl, COBEPIIEHHON Ta30M,
no( rpaguKy 3aBUCUMOCTH

p (V).

Boruncnenue paboTel raza, CoOBepIieHHON Npu U3MEHEHUHT
COCTOSIHUSA 10 3aMKHyTOMY IMKny. Beraucnenne KII/I npu
COBEpILEHUH Ia30M pabOThI B IIpoOLieccax U3MEHEHUS! COCTOSIHUSA
10 3aMKHYTOMY IHKJIy. OOBbsSCHEHHE TPUHIUIIOB ACHCTBUS
TEIUIOBBIX MaIIKH. JleMoHcTpalus poiau GpU3KNKK B CO31aHUM U
COBEPUICHCTBOBAHNUH TEIUIOBBIX JBUTATEIICH.

N3noxeHue CyTH 3KOJIOTHYECKUX MPpo0IeM, 00yCIOBIEHHBIX
paboTOM TEIUIOBBIX JIBUTATENIEN U MTPEUIOKEHUE ITyTH UX
pelieHns. YKa3aHue rpaHul] IPUMEHUMOCTH 3aKOHOB
TEPMOJUHAMHUKHU. Y MEHHUE BECTH JHAJIOT, BHICIYILINBATh MHECHUE
OTIIIOHEHTA, y4aCTBOBAThH B AUCKYCCUH, OTKPBITO BBIPAXKATh U
OTCTaMBaTh CBOIO TOUYKY 3PEHUS.

VYka3zaHue yueOHbIX AUCLUIUINH, IPU U3Y4YEHUH KOTOPbIX
UCNOJIB3YIOT yueOHbIN MaTepran «OCHOBBI TEPMOIMHAMKID

Ceouicmea napoe,
HcuoKkocmeii, meepovlx
men

N3mepenue BiIaKHOCTH BO3TyXa.

Pacuer konuyecTBa TEIIOTHI, HEOOXOAUMOTO IS
OCYILIECTBIICHUS MpOIlecca Mepexo/ia BEUIeCTBa U3 OJHOTO
arperaTHoOrO COCTOSIHHS B

apyroe.

DKCIepUMEHTAILHOE HCCIIEI0BAHNE TEIIIOBBIX CBOMCTB
BenlecTBa. [IpuBeneHne npuMepoB KanWUISIPHBIX SBICHUHN B
ObITY, IPUPOJIE, TEXHUKE.

HccnenoBanue MeXaHUYECKUX CBOMCTB TBEP/BIX TEI.
[Ipumenenne Gpu3nuecKux MOHATHUN U 3aKOHOB B YUeOHOM
MaTepuaie mpopecCuOHaIBLHOTO XapaKTepa.
Ucnonb3oBanne UuTepHeTa iis moricka MHPOPMAIIUU O
pa3paboTKax U MPUMEHEHUSIX COBPEMEHHBIX TBEPIbIX U
aMop(HBIX MaTepHaIoB

3. DJEKTPOJIMHAMUKA

Inekmpocmamuka

Boruncnenue cuit B3aMMOJEUCTBHS TOUEUHBIX DJIEKTPUUECKUX
3apsI0B.

Borunicnenue HanpsyKEHHOCTH DJIEKTPUYECKOTO MOJIS OTHOTO U
HECKOJIbKUX TOYEUHBIX JIEKTPUUECKUX 3aPSIOB.

Brlunciaenue noTeHnuana QJICKTPUYCCKOTO IOJIST OAHOTO U
HECKOJIbKUX TOYCYHBIX JJICKTPUICCKUX 3apAI0B. I/I3MCpCHI/IC
Pa3HOCTH NOTCHIHUAJIOB.

I/I3MepeHI/Ie OHEPTHUHU IJICKTPUICCKOTO MOJIA 3apAKCHHOTO
KOHACHCATOPA.

BrlunciaeHnue OHCPIUH SJICKTPHUYCCKOI'O ITOJIA 3apsA>KCHHOT'O




KOHJICHCATOPA.
Pa3paboTka mjaaHa ¥ BO3MOKHOM CXEMbI JeHCTBUH SKCIIEpUMEH-
TaJIbHOI'O ONPEACIECHUS JIIEKTPOEMKOCTH KOHIEHCATOpa U
JUDIIEKTPUYECKON IIPOHUIIAEMOCTH BELIECTBA.

[IpoBeneHue CpaBHUTENBHOIO aHAIN3a TPABUTALIMOHHOIO U
IEKTPOCTATUYECKOTO TOJIEH

Iocmosannwiit mok

N3mepenue MomHOCTH AiekTpuueckoro Toka. Mamepenue 3/1C
¥ BHYTPEHHETO COIMPOTHUBJICHUS UCTOUYHHUKA TOKA. BrimomHenue
pacyeToB CHJIBI TOKA M HAPSDKCHUM Ha ydacTKax
neKTpudeckuX 1eneil. OObsCHEHNE Ha TPUMEpe
AIEKTPUUECKOH 11enu ¢ AByMsa ucrounukamu Toka (31C), B
KaKOM CJIyd4ae UCTOUYHHUK JIEKTPUUCCKON IHEPTrUr paboTaeT B
peXHMe reHepaTopa, a B KAKOM — B PEXKUME MOTPEOUTES.
Ornpezenenue TeMrepaTypbl HUTH HakaluBaHus. M3amepenue
ANEKTPUYECKOTO 3apsisia eKTpoHa. CHATHE BOJIbTaMIIEPHOIN
XapaKTEePUCTHKHU quoaa. [IpoBeieHre CpaBHUTEIBHOTO aHAIM3a
TOJTYTTPOBOTHUKOBBIX JUOJ0B U TPUOJIOB.

Ucnonb3oBanue MuTepHeTa A noucka HHGOpMaluu o
MEePCIEKTUBAX PA3BUTHUS MOJTYIIPOBOJTHUKOBOM TEXHUKH.
YcTaHOBKa NPUYMHHO-CJIEACTBEHHBIX CBSI3EM

Maznumnmnbuie aenenusn

W3mepenune MHAYKIIMM MarHuTHOTO 1oJjisl. Beruncnenue cui,
JEMCTBYIONIMX Ha MIPOBOJHHUK C TOKOM B MATHUTHOM TOJIE.
Brruucnenue cu, J€MCTBYIONIUX HA dJIEKTPUUYECKUAN 3apsij,
JBUKYIINICS B MArHUTHOM TIOJIE.

HccnenoBanue sIBIICHNN 3J€KTPOMarHUTHON MHAYKIIUH,
CaMOMH/TYKIIUH.

Boruncnenue sueprun MaruuTHOro 1nosisi. OObsicHeHHe
MIpUHIMNA JeicTBUS ekTpoaBuraress. OObsicHEeHHe PUHIIUIA
JENCTBHSI T€HEpaTOpa MEKTPUIECKOTO TOKA U
IEKTPOUZMEPUTENBHBIX TPHO0POB. OObACHEHNE TPUHLIUIIA
NeNCTBUSI Macc-crieKTporpada, yCKOpUTeseH 3apsKeHHBIX
gactul. O0bsICHEHHE POJIM MAarHUTHOTO MOJIsI 3EMJIU B )KU3HU
PacCTEHHM, )KUBOTHBIX, YEJIOBEKA.

[TpuBenenne mpuMepoB MPaKTUYECKOTO IPUMEHEHUS
W3Y4YEHHBIX SBJICHHM, 3aKOHOB, TPUOOPOB, YCTPOKCTB.
[IpoBeaeHne cpaBHUTEIHLHOTO aHAIN3a CBOMCTB
NEKTPOCTATUYECKOTO, MATHUTHOTO U BUXPEBOTO
JIeKTpUUeCcKUX NoJieil. OObsiCHEHHEe Ha IPUMEpE MarHUTHBIX
SBJICHUH, HoueMy (pU3MKYy MOKHO paccMaTpuBaTh Kak
METaJIUCLHUIIINHY

4. KOJIEBAHMA W BOJTHBI

Mexanuueckue Koneoa-
Hus

HccnemoBanue 3aBUCUMOCTH TIEPHOIa KOJICOaHUH
MaTEeMaTHYECKOT0 MasTHUKA OT €ro JJTMHBI, MAaCChl U
aMILUTHTYIbI KoJieOanuit. MccnenoBanue 3aBUCUMOCTH TTEPHOIa
KOJICOAHUH rpy3a Ha MPYKUHE OT €r0 MacChl M KECTKOCTH
NPYKUHBL. Berurcnenue nepuoaa kojaeOaHuii MaTeMaTHUECKOTO
MasITHUKA 110 U3BECTHOMY 3HAYCHUIO €r0 JUTMHBIL. Bhruucienue
nepuoJia KojaeOaHui rpy3a Ha MPYXUHE 10 U3BECTHBIM
3HAYCHHUSIM €r0 MacChl M JKECTKOCTH MPYKUHBI. BeipaboTka
HABBIKOB BOCIIPUHUMATh, aHAIIM3UPOBATH, IepepadaThiBaTh U
IPEIbABIATH HHPOPMALIHIO B COOTBETCTBHH C ITOCTABICHHBIMH
3a/la4aMH.

[IpuBeaeHne MpuMepoB aBTOKOJIEOATETHHBIX MEXaHHUECKUX CH-
creM. [IpoBeaeHue KiaacCubUKAIMU KOJIeOaHUA

Ynpyzaue ¢onnw

W3mepeHune AarHbI 3ByKOBOM BOJIHBI MO pe3yJibTaTaM
HaOIr01eHNH HHTEp(EPEHIIUHN 3BYKOBBIX BOJIH.
Habnronenue u 00bsicHeHUe sBJIEHUH HHTephEepeHIH U
JU(paKIIN MEXaHUYECKUX BOJIH.

IIpencraBnenue obnacTeil mpuMeHeHHs yabTpa3ByKa U
NEePCHEKTUBBI €ro0 UCIOIb30BAHUS B PA3IMUHBIX 007IaCcTIAX
HAyK{, TEXHUKH, B MEULIUHE.

W3noxeHune CyTH SKOJIOTMYECKUX MPOOIIEM, CBSI3aHHBIX C
BO3/ICWCTBUEM 3BYKOBBIX BOJH HA OPraHU3M YeJIOBEKa

Inexkmpomaznumuole
Konebanusn

Ha6J'IIOI[eHI/Ie ocouiIorpaMm rapMOHUYCCKUX KOJICOAHUM CHUIIBI
TOKa B IICIIN.
I/I3MepeHI/Ie QJICKTPOCMKOCTH KOHACHCATOPA. I/ISMCDGHI/IG




MHJYKTUBHOCTb KaTYyLIKH.

HccnenoBanue sBJICHUS dJIEKTPUYECKOTO PE30OHAHCA B
IIOCJIEAOBATEIBLHOM LIEIH.

[IpoBenenue anagoruu Mexay GU3MUECKUMH BETUUMHAMH,
XapaKTEepPU3YIOIMMH MEXaHUUECKYIO U 3JIEKTPOMArHUTHYIO
KO0JIeOaTeIbHbIE CHCTEMBI.

Pacuer 3HaueHuit CUIIbI TOKA U HANPSKEHUS Ha 3JIEMEHTaXx LeNnu
IIEPEMEHHOTO TOKa.

HccnenoBanue npuHuuna JeicTBUs TpaHchopmaTopa.
HccnenoBanue nmpuHUuIa AUCTBUS F€HEPATOPA IIEPEMEHHOTO
Toka. Mcnonb3oBanue MHTepHeTa 1)1 orcka HHGOpPMALIMU O
COBPEMEHHBIX CIOC00ax nepeaayu IEKTPOIHEPTrUn

3J1e1<mpomaznumuble
60JIHbl

Ocy1iecTBlIeHHE paaUoTIepelad U paIuopreMa.
HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH € IIOMOILBIO
MOOMIBHOTO TenedoHa.

Pa3BuTHE IEGHHOCTHOTO OTHOIIEHHUS K M3y4aeMbIM Ha ypOKax
U3UKH 00BEKTaM M OCBAaWBAaE€MBIM BHUaM JIEITCIIBHOCTH.
ObsICHEHUE TPUHIIUITHAIBLHOTO PA3IMUUS IPUPOIBI YIPYTHUX U

AIIEKTPOMATrHUTHBIX BOJIH. V35I0KEeHNE CYyTH DKOJIOTHYECKUX

po0JIeM, CBSI3aHHBIX C AIEKTPOMATHUTHBIMU KOJICOAHUSAMH U

BoJHaMH. OOBSICHEHNE POJIM JIEKTPOMArHUTHBIX BOJIH B

COBPEMEHHEBIX HCCIeJ0BaHMAX Beelnennoi

5. OITUKA

Ilpupooa ceema

[IprMeHeHne Ha IPAaKTHKE 3aKOHOB OTPaXKEHUS U MPEIOMIICHHS
CBETa MMPH PEIICHUH 3a/1a4.

Ornpenenenne CIeKTPAIBHBIX T'PAaHULl YyBCTBUTEIBHOCTH
YeJI0BEYECKOTO IJ1a3a.

YMeHme CTPOUTH I/I306pa)KeHI/I$I MpeaAMETOB, 1aBa€MbIC IMH3aMU.
Pacuer paccTostHUS OT TUH3HI A0 W300paKEHHS TIPeIMETa.
Pacuer onTudeckoit critbl inH3BL. 3MepeHue GoKyCHOTO
pacctosiHug TuH3b1. McnibiTaHne Moened MUKpOCKona 1
TEJIEeCKOIa

Bonnoesuwie ceoiicmea
ceema

Habmonenue siBiaeHust UHTEpQEPEeHINU JIEKTPOMAarHUTHBIX
BoJH. Habmonenue siBinenus qudpakiiuy 3JeKTpOMarHUTHBIX
BoJH. HaGmoienue siBieHust Mosipu3aliy 3JIeKTPOMarHuTHBIX
BOJH. VI3Mepenue IIMHbI CBETOBOW BOJIHBI 110 pe3yJibTaTaM
HabmoeHus siBieHus uurepepenuu. Habmonenue seneHus
mudpakuuu ceeta. HabmoieHue siBieHus MOJIIpU3aluu U
mucniepcuu cBeta. [Touck pa3nuymii u cXoAcTBa MEXKIY
JU(PPAKIMOHHBIM U TUCTIEPCUOHHBIM CIIEKTPaMHU.

[IpuBeaeHue mpruMepoB MOABICHUS B IPUPOJIE U UCIIOJIb30BAHUS
B TEXHUKE ABJICHUN MHTEepdEepeHInU, TUPpaKLIn, TOIIpU3AIUI
u aucriepcuu ceerta. [lepedncienue MeTo0B MO3HAHMS,
KOTOPBIE UCIIOJIb30BAHbI IPU U3YYCHUH YKA3aHHBIX SIBICHUI

6. DJIEMEHTBHI KBAHTOBOMN ®U3NUKHU

Keanmosasa onmuka

Habmonenue dotosnekrpuueckoro s dexra. O0bsicHeHue
3akoHOB CTOJIETOBAa HA OCHOBE KBAHTOBBIX IPE/ICTABIICHUIA.
Pacder MakcMMa bHON KMHETUYECKOM SHEPTHH DIICKTPOHOB NIPU
(dhoToanekrpuueckoM 3pdexre.

Omnpenenenre pabOTH BEIXOAA JIEKTPOHA MO TpaduKy
3aBUCHUMOCTH MaKCUMAIbHON KHHETHUECKON SHEPTUU
(hOTORIEKTPOHOB OT YACTOTHI cBeTa. Mi3MepeHune paboThl BEIXOa
anektpoHa. [lepeuncnenne npubOPOB yCTAHOBKU, B KOTOPBIX
npuUMeHsieTcs 0e3-UHePUUOHHOCTE (hoTod(deKTa.

OO0bscHEHUE KOPITYCKYISIPHO-BOJTHOBOTO Ayalli3Ma CBOWCTB
(hoToHOB. OOBSICHEHUE PO KBAHTOBOM ONTUKH B PA3BUTUU
COBPEMEHHOU (hU3HKHU

Du3uka amoma

Habntoienne nuHeWyaThIX CIIEKTPOB.

Pacuer yacTOTBHI U AJIMHBI BOJIHBI UCTYCKAEMOTO CBETA MPU
repexo/ie aToMa BOJI0PO/ia U3 OJHOTO CTAIIMOHAPHOTO
cocTosiHus B Apyroe. OObsICHEHHE TTPOUCXOKACHUS
JMHEHYaTOro CIeKTpa aToMa BOJIOPOJa U Pa3IMUus JIMHEHIAThIX
CHEKTPOB pa3IuyHbIX ra30B. MccnenoBanue nuHen4yaToro
CIIeKTpa.




HccnenoBanue npuHIuna paboThl JIOMHUHECHEHTHOH JIAMIIBI.
Habnronenue u 00bsicCHEHNE IPUHIIMIIA ICHCTBHS J1a3epa.
[IpuBeneHne NpuMepOB UCOIb30BAHMS JIa3epa B COBPEMEHHOM
HayKe U TEXHHUKE.

Hcnons3oBanue MHTEpHETA U1 TOMCKAa HHPOPMALTUHT O
NIEpPCIEKTUBAX IPUMEHEHMUSI JJa3epa

Dusuka amomnozo aopa

Habnronenue TpexoB anbda-yacTull B Kamepe BuiibcoHa.
PeructpupoBanue saepHbIX U3Ty4EHUH C TOMOIIBIO CYETYUKA
I'efirepa.

Pacuer sHepruu cBs3U aTOMHBIX sJIEP.

Omnpenenenue 3apsaa 1 MaccoOBOIO YMCIIa aTOMHOTO s1/1pa,
BO3HUKAIOILIETO B PE3y/IbTaTe PaJIiOaKTUBHOIO pachaja.
Boruncnenue sHepruu, ocBOOOKaatomiencs Npyu paanoakTuBHOM
pacnaze.

Omnpenenenre NpoayKTOB AIEPHON pEeaKIINH.

Boruncnenue sHeprun, 0cBOOOKIaroIIencs MPH sIIEPHBIX
peakuusix. [loHnmanue npeumMyIiecTs 1 HEJOCTaTKOB
WCII0JIb30BAHUS @aTOMHOM 3HEPIUU U MOHU3HUPYIOLIUX U3JTy4EeHUN
B NIPOMBIIIJIEHHOCTH, MEIULIMHE.

N3noxxeHne cyTu 3K0JIOTMYECKUX MPoOsIeM, CBSI3aHHbIX C
OMOJIOTUYECKUM JIEHCTBUEM PATUOAKTUBHBIX U3ITyYECHUH.
[IpoBenenue knaccu@uKay IeMEHTaAPHBIX YaCTHUI] TI0 UX
(bu3nuecKkuM xapakTepucTUKaM (Macce, 3apsiiy, BpeMeH!
JKWU3HU, CIIUHY U T.1.).

[Tonumanue ieHHOCTE!W HayYHOTO MO3HAHUS MUpPA HE BOOOIIE
JUIS YeJIOBEYECTBA B LIEJIOM, a JJISl KaXJA0Tro 00yJarouierocs
JIMYHO, LIEGHHOCTEH OBJIa/IeHUsI METOJIOM Hay4YHOTO IMO3HAHUS JJIs
JOCTHKEHHS ycrexa B JIF000M BUJIE MPAKTUYECKOM
JeSITENIbHOCTH

7. 3BOJIIOLUS BCEJJEHHOMN

Cmpoenue u pazeumue
Bcenennoii

Hao0mronenue 3a 38e3namu, JIyHOH 1 TlaHETaMU B TEJIECKOTI.
Habmtoienne coHeUHbIX MATEH C MOMOIIBIO TEJIeCKOmNa U
COJIHEYHOT'O IKpaHa.

Hcnonws3oBanne MHTEpHETA 151 IOUCKA M300payKEHUH KOCMHYE-
CKHX 00BEKTOB M HH(POPMAIHH 00 X 0COOCHHOCTAX
OO0cyxIeHrne BO3MOXKHBIX CIICHApUEB 3BOJIIOIMK BCeleHHOM.
Hcnons3zoBanue MHTEpHETA 1J1s1 TOMCKA COBPEMEHHOM
uHdopmaruu o pazButun Beenennoit. Orienka nHGOpMAIIH C
MO3UIMH €€ CBOMCTB: I0CTOBEPHOCTH, 0OBEKTHUBHOCTH,
MOJIHOTHI, AKTYaJIbHOCTH U T. 1.

Feonroyus 36e30. I'uno-
me3a nPouUCxXoiHcoeHus
Conneunoii cucmemol

Brruncienue sHepruu, 0CBOOOKAAOIICHCS TTPH TEPMOSIISPHBIX
peaKIusX.

DopMyITHpOBKa TPOOIEM TEPMOSIICPHOIN SHEPTETHKHU.
OO0BsICHEHNE BIUSAHUS COJTHEYHON aKTHUBHOCTHU Ha 3€MIIIO.
[Tonumanue pos KOCMHYECKUX UCCIIEI0BAaHUMN, UX HAYYHOTO U
3KOHOMHYECKOIO 3HAYECHUS.

OO6cyx/1eHrne COBPEMEHHBIX TUIIOTE3 O MIPOUCXOXKICHUU
ConHEYHO CUCTEMBI




7. YYEBHO-METOJUYECKOE U MATEPUAJIbHO-TEXHUYECKOE
OBECIIEYEHHME ITPOT'PAMMBI YYEEHOU JUCITATLIAHBI

KOU3UKA»

OcBoeHue porpaMmMbl yu4eOHON qucuUIUINHBL «Du3nkay npeanoiaraeT HaTu4ue
B mnpodeccuoHabHOM  oOpa3oBaTeNbHOM  OpraHu3allid,  peaau3yromiei
0o0pa3oBaTeIbHYIO MpPOrpamMMy cpeaHero oOmero oOpa3oBaHHs B Tpenesiax
ocoenus OIl CIIO Ha 6a3ze ocHOBHOro o0miero oOpa3oBaHusA, Yy4eOHOTO
KaOWHEeTa, B KOTOPOM HMEETCSI BO3MOXKHOCTh OOECIEeUUTh CBOOOJHBIN JOCTYI B
NuTtepHer BO BpeMs y4eOHOro 3aHSTHS U B NEPHOJ BHE-y4eOHOU JEATETbHOCTU
00y4Jaromuxcs.

B cocrtaB kabuHeTa Quznku BXOAUT JlabopaTopus C JIaOOPAaHTCKOM KOMHATOM.
[Tomenienue kabuHeTa (PU3UKU JTOHKHO YIOBIETBOPSATH TpeOoBaHusiM CaHUTApHO-
snuaemMuosornyeckux npasui U HopMmatuoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIICHO TUIIOBBIM OOOpPYJO0BAaHUEM, YKa3aHHBIM B HACTOAIIUX TPeOOBAHUSX, B
TOM YHCJIC CHCIUATU3UPOBAHHON yueOHOW MeOeNbl0 M CpeIcTBaMU OOYdYCHHS,
JOCTATOYHBIMU  JUIsl  BBIMIOJTHEHUSI TPeOOBaHMM K  YPOBHIO  TOATOTOBKH
00yJaromuxcs.

B kabunere AOMKHO OBITH MYJIBTHUMEAMMHOE O0OpYyIOBaHHE, IMOCPEICTBOM
KOTOPOTO YYaCTHUKM O0Opa3oBaTENbHOrO MpoIecca MOTYT MPOCMaTpUBATh
BU3YaJIbHYIO HH(OpMaIuio o pusuke, co3aaBaTh Npe3eHTAIUU, BUICOMATEPUAIIBI
U T. I

B coctraB yueOHO-METOIUYECKOTO M MaTepHAIbHO-TEXHUYECKOTO 0OecTeueHuUsI
pOorpaMMbl y4eOHON AUCIUIUTUHBI «DU3HKa», BXOIAT:

HaIBIAHBIE MOCOOMs (KOMIUICKThI Y4eOHBIX TaOmuIl, riakaTel: «Dusnueckue
BEJIMYUHBI M (DyHIaAMEHTAIbHBIE KOHCTAHTBD», «MeXIyHapoaHas cucTema
equnun CW», «llepumonnueckas cucrteMa Xumudeckux siemeHtoB /J[. .
MenpeneeBay, OPTPETHI BHIAAIONIUXCS YIEHBIX-(DU3UKOB U ACTPOHOMOB);

UH(GOPMAIIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

KOMIUIEKT AJIEKTPOCHAOKEeHHS KaOnHeTa (GU3UKY;

TEXHUUYECKHUE CPE/ICTBA OOYUCHHUS;

JIEMOHCTpPAIlMOHHOE 000py/oBaHue (OOIIEero Ha3HAYEHUS M TEMaTHYECKHE

HAOOPHI);

nabopaTtopHoe 00opyaoBaHKEe (OOIETO Ha3HAYCHUS H TeMaTHYECKUE HAOOPHI);

BCIIOMOTaTeIbHOE 000PY/I0BAHUE;

KOMILUIEKT T€XHUYECKOW JOKYMEHTallMd, B TOM YHCJIE€ NMAclopTa Ha CpeacTBa
00y4eHUs, UHCTPYKIIMU MO0 UX UCHOJb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

OubIMoTeYHbIN (DOHI.



B Oubnuoreunslil (poHA BXOAAT YUYEOHHKH, YU4EOHO-METOIMYECKHE KOMIUIEKTHI
(YMK), ofecneunBaronye OCBOCHHE Y4€OHOM AUCHUIUIUHBI  «Du3uKan,
PEKOMEH/IOBaHHBIC WUJIM JOIMYIIEHHBIE JI1 UCIOIb30BaHUS B MPO(HECCHOHATBHBIX
00pa3oBaTEIbHBIX OpraHU3AIUAX, PEATU3YIOMIMX O00pa30BaTEIBLHYIO MPOrpaMMy
cpeaHero oOmero o6OpazoBanus B mpenenax ocBoeHus OII CIIO na 0Oaze
OCHOBHOT0 00111eT0 00pa3oBaHUsI.

bubnuoreunsit GoH MOKET OBITH TOMOJHEH (GU3NYECKUMH DHITUKIIONEUSIMH,
aTJiacaMu, CJIOBapsIMU U XpecToMaTueu mno Gpusuke, CopaBOYHUKAMH MO (HU3UKE U
TEXHUKE, HAYYHOW W HAyYHO-TIOMYJSIPHON JIMTEPATypoll €CTECTBEHHO-HAYYHOTO
COJICpKaHMUS.

B mporiecce ocBoeHust mporpaMMbl YueOHON AUCIUTUIMHBI «DU3HKaY) CTYACHTHI
JTIOJKHBI UMETh BO3MOXKHOCTH JIOCTYNA K AJIEKTPOHHBIM y4eOHBIM MaTepuajiaM o
dbu3uKe, UMEIOIMUMCS B CBOOOJHOM JocTyrne B cet MHTepHEeT (2JIeKTPOHHBIM
KHHUTaM, MpaKkTUKyMam, Tectam, Mmarepuainam EI'D u np.).



Y4ueOnble uznanusi, UnTepHeT-pecypcol

s cryneHros

JImumpuesa B. @. ®usuka nis npodeccuii U CrenuaIbHOCTEH TEXHUYECKOTO
npoduis: y4eOHUK 11 00pa3oBaTeNIbHBIX YUPEKIACHUH cpe. mpod. oOpa3oBaHusl.
— M., 2017.

JImumpuesa B. @. ®usuka s npodeccuili U CreruaibHOCTEH TEXHUYECKOTO
npoduins. COopHUK 3aay: ydeO. mocodbue mjisi 00pa3oBaTENbHBIX YUpPEKICHUN
cpen. npod. obpazoBanus. — M.,

2017 r.
JImumpuesea B. ®., Bacunves JI. M. ®usuka nis npodeccuil U CrenralbHOCTEH
TexHudeckoro npoduis. KoHTposibHBIE Marepuanbl: yded. Tmocoous s
yupexaeHui cpes. mpod. odpazopanusi / B.D.JImutpuena, JI.U.Bacuise. — M.,
2017 r.

[MTucemMo MunuctepcTBa oOpa3zoBanus u Hayku P® ot 24.11.2011 Ne M/1-1552/03
«O0 ocHameHud 00IEe00pa30BaTENbHBIX YUPEKACHUN Y4eOHBIM M y4eOHO-
71a60paTOPHBIM 000PYIOBAHHEM).

JImumpuesa B. @. ®usuka s npodeccuii U CrerualIbHOCTEH TeXHUYECKOTo
npoduisa. JlabopaTopHbIil NMpakTUKyM: y4eO. MOCOOHS I YUPEKICHHH Ccpe.
npod. oopazoBanus / B.®.J[Imutpuesa, A. B. Kopxyes, O. B. Myprazuna. — M.,
2015,

JImumpuesa B. @. ®usuka s npodeccuii U CreruaabHOCTEH TEXHUYECKOTO
npoduias: SIEKTPOHHBIM  y4ue0.-MeToA. KOMIUIGKC JiJii  00pa3oBaTeNIbHBIX
yUpexKIeHUN cpell. mpod. odpazoBanus. — M.,

2014 r.

Tpogpumosa T.N., @upcos A.B. ®uzuka s npodeccuid U CIeMUATbHOCTEH
TEXHUYECKOTO M €CTeCTBEHHO-HAay4YHOTO npoduieit: CoopHuk 3amad. — M., 2015.
Tpogpumosa T. U., Dupcos A. B. duzuka. CnipaBoununk. — M., 2010.

s npenoxasaresei

Konctutrynus Poccuiickoit @eaepaiuu (IpuHATa BCEHAPOAHBIM IOJIOCOBAHUEM
12.12.1993) (c y4EeTOM MOMNPaBOK, BHECEHHBIX benepanbHBIMU
KOHCTUTYUHOHHBIMU 3akoHamMu P® o nonpaBkax k Koncturynuum PO ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4, —
Cr. 445.

®enepanbhbiii 3akoH 0T 29.12. 2012 Ne 273-D3 (B pen. dhenepanbHbIX 3aKOHOB
ot 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-P3, 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, ot
05.05.2014

Ne 84-®3, or 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-®3, ¢ wusm.,
BHeceHHbIMU DenepanbHbiM  3akoHOM  OT 04.06.2014 No  145-03) «OO06
oOpazoBanuu B Poccuiickoii deneparuim».

[Ipuka3 MunuctepctBa oOpa3zoBaHuss U Hayku PO «OO0 yTBepKIeHUH
(denepanbHOTO rOCYJapCTBEHHOTO 00pa30oBaTENbHOTO CTAaHAApTa CPEIHEro
(momHoro) obmero odpazoBanus» (3apeructpupoBadn B Muntocre PO 07.06.2012
Ne 24480).

[Ipuka3 MunoOpuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu

n3mMenennit B Ilpukaz MunHuctepctBa oOpa3oBaHusi M Hayku Poccuiickoit
Oeneparun ot 17.05.2012 Ne 413 "OG6 yrtBepxkaeHuu ¢eaepaibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJapTa cpeAaHero (MOJHOro) oOIIero
oOpazoBaHus'».
[Tucemo /[lemaprameHTa TroCyJapCTBEHHOM TMOJUTUKHM B cdepe MOArOTOBKH
pabounx kaapoB u JIIIO MwunobOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexomeHaay Mo OpraHu3alMy IMOJYYEHHUs CpeJHEero ooiiero oOpa3oBaHUsS B
Ipeenax OCBOCHUsI 00pa30BaTeIbHBIX MPOrpPaMM CpPeAHEro Mpo(ecCHOHAIBLHOIO
oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa3oBaHHS C y4eTOM TpeOOBaHUMA
(enepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB M IOIy4YaeMoOU
npo¢eCCum WU CIELHUaIbHOCTH CPEIHETO NPOPECCUOHAIBHOIO 00pa30BaAHUSY.

®enepanbubiii 3akoH 0T 10.01.2002 Ne 7-d3 «O6 oxpaHe OKpyk aromen cpeabh»
(B pen. ot 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 PD. — 2002. — Ne 2. — Cr.
133.

JImumpuesa B. ®@., Bacunves JI. M. ®uzuka qis npodeccuit U crenuaibHOCTEH
TEXHUYECKOTO TPODUIIsL: METOIUYECKNE PEKOMEHAIMU: METO . mocodue. — M.,

2010.

HNuTepHeT- pecypcesl
. www.window.edu.ru (EquHoe 0KHO J0CTyIa K 00pa30oBaTeIbHBIM pecypcam).
www.school.edu.ru (Poccuiickuii oOpa3oBaTenbHbI TOpTal. J{OCTYIHOCTS,

KauecTBO, 3P (HEKTUBHOCTH ).
www.alleng.ru/edu/phys.htm (O6pa3oBarensHbie pecypchl WHTepHeTa —
duzuka).

https//fiz.1september.ru (yue6Ho-MeTotMuecKas ra3zeta «Du3ukar).
www. college. ru/fizika (IToarotoBka k EI'3).
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