T'ocynapcTBenHoe npodeccHoHANBHOE 00Pa30BaATENLHOE YIPEKICHHE
«CHIKTBIBKaPCKHii 1ecONPOMBINLIEHHBIH TEXHAKYM
TI'TIOY «CJIT»
«CBIKTBIBKapCaBOp MPOMBIIIIEHHOCTh TEXHAKYM»
YIXKCHKacOBeIOJaHKAHMY YUPEKACHHE

PABOYASA ITPOTPAMMA YYEBHOTI'O IIPEIMETA
OBIIEOBPA30OBATEJBHOI'O ITUKJIA

YIIB(Y).03 ®u3uka

(yroryOsnieHHBIH YypPOBeHB)

nporpaMm (bI) OATOTOBKY KBATH(HUIMPOBAHHEIX pabounXx, CIy KaIKX MO NpoQeccHH:

13.01.10 S1exTpOoMOHTEp IO PEMOHTY H 00C/IYKHBAHHIO YJIEKTPo0GOpyAOBaAHHS
(mo oTpacasam)

ChIKTBIBKAp
2021



YTBEPXJEHO

3a%emopa ITIOY «CJIT»,
/Apuep M.A./

oyt ‘;%"——2021 r.

/ /

« » 202 r.

/ /

« » 202__r.

PACCMOTPEHO

Ha 3acelaHHH MeTOANYeCKoM KoMHucCHH «EcTecTBeHHO —
HayJHOTO IHKJIa, pusmaeckoil KynsTypbl 1 OBX»

08 202 /r.

[TpoTokon Ne 1 .« 3, »

I[Ipencenarens koMuccHu / : /Mypaesesa E.E./
IMpotokon Ne ___, « » 202__r.
IIpencenarens komMuccHu/ / /
IIporokon Ne _ , « » 202 r.
Ipencenarens komuccun/ / /

Opranusanus - paspaboruuku: ['TIOY «CJIT»
CocraBuTens:

Hosuxosa JI.J1., npenonasatens ['TIOY «CJIT»

PaGouas mporpaMMa
npeaMera «DH3HKa»
COOTBETCTBHH c TpeOOBaHHUAMH
®OenepanbHOro rOCyAapCTBEHHOIO
o6pa3oBaTeNnpHOr0 CTaHAApPTa CPEIHEro
obmero o0pa3oBaHHd, YTBEPKICHHOIO
Ilpukazom Munucrepcrea oGpasoBaHHs
H Hayku PO ot 17.05.2012 N413,

¢ yaé€rom:

- MpHMEPHOHR OCHOBHO#M
obpa3oBaTeNLHOM IPOTPaMMEI CPEJIHETO
obmero ob6pazoBanus, OJOOGpPEHHO
pemeHueM (¢enmepanbHOro ydebHO —
METOAHIECKOTO o0beuHeHHS o
obmemy obGpasoBanmio (mpoTokon ot 28
mioHsA 2016r. Ne 2/16-3);

- [PHMEPHOH mporpaMMel yueOHO#

y4eGHOro
paspaborana B

JHCIHIIIMHEI «DH3uKa»,
PEKOMEHOBAHHOMH ®denepanbHBIM
rocy/lapCTBEHHEIM ABTOHOMHBIM

yupexnaennem «DenepanbHb HHCTHTYT
pa3BuTHA obpaszoBaHHA» (namee — PI'AY
«OHUPO») B KadecTBe mIpHMEpHOi
nporpaMMBl IS peaH3allid OCHOBHOM
npodeccHoHaNbHOH  0OpasoBaTensHOR
nporpaMMbel CIIO Ha 6a3e OCHOBHOro
obmero o0pazoBaHHS C IOXyYeHHEM
CpenHero obmero o6pazoBaHns,
[Ipotoxon Ne3 ot 21 mrons 2015r.



1.1.
1.2.
1.3.
1.4.
L.5.

2.1.
2.2.
2.3.

3.1.
3.2.

4.1.
4.2.
4.3.

Conep:xkanue

ITACTIOPT PABOYEM ITPOT'PAMMBI YUEBHOI'O ITPEJMETA
OO6nacTh npUMeHEeHUs paboyel IporpaMMel

Mecto yueGHOrO npeaMeTa B yaeOHOM IIIaHe

Lenu 1 3amaun y4eOHOTO MIpeaMeTa - TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS
[Tnanupyemsble pe3yabTaThl

KosndecTBo yacoB Ha OCBOEHHE IPOrpaMMbl y4eOHOT 0 peMeTa
CTPYKTYPA U COAEPXAHUME YUEBHOI'O I[TPEJIMETA

O0bem yueOHOro IpeiMeTa U BUIbl Y9eOHOH pabOThI

Copneprxanue yueOHOTo npeamMeTa

[TpuMepHbIe TeMbI MHIUBUIYaAJIbHBIX IPOEKTOB

TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnyeckuii IaH

XapaKkTepuCTUKA OCHOBHBIX BH/I0B YU€OHOM J1€ATEILHOCTH CTYICHTOB
YCIJIOBUA PEAJIM3ALIMN ITPOI'PAMMBI YUEBHOI'O ITPEJIMETA
TpeboBaHMs K MUHUMATbHOMY MaTepHAIbHO — TEXHHYECKOMY O0OECIICYCHHIO
HNudpopmanmonHoe odecreueHme

VYcnoBus peanuzanuu padoueil mporpaMmbl ISl UHBAJIUJIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOKHOCTSMU 3710POBbS

KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA

O© 0 o o N n s~ B~ b

INCIE S B \S I \S IS S
0 AN W = O O B

[\
(o¢]



1. HACHHOPT PABOYEM ITPOI'PAMMbBI YYEBHOI'O NMPEJIMETA
YIIB(Y).03 ®u3zuka

1.1. O6aacTh NIPpUMEHEHHS POTPaAMMBbI

[Iporpamma oOmieobpazoBarenbHoro yueOHoro mpeamera YIIB(Y).03 ®usuka
npenHa3HayeHa [ u3ydeHus: (Gu3uKu B Ipo(dhecCHOHATBHBIX 00pa30BaTEeIbHBIX OpraHU3AIMIX
CIIO, peanusyronmx 00pa3oBaTeIbHYIO IPOrpaMMy CpeIHETO o0Iero oopazoBaHus B mpeaenax
OCBOGHHSI OCHOBHOH TpodeccnoHansHoi oopazosarenbHoii mporpammbl CIIO (OITOIT CITO) Ha
6a3e ocHOBHOro 0O0ImIero 00pa30BaHUS MPH IOATOTOBKE KBAIM(UIIMPOBAHHBIX paboumx. B
pamkax yueoHoro npeamera YIIB(Y).03 ®usnka peannsyercss MHAUBUIYIbHBIN TPOEKT.

[Iporpamma pa3paboTana B COOTBETCTBMM C TpeOOBaHUSAMH  (enepaabHOro
rocy/IapcTBEHHOr0 00pa30oBaTeNIbHOTO CTaHAapTa cpeaHero oomiero obpaszoBanus ([amee —
®I'OC CCO), yrBepxkaenHoro Ilpukazom MunoOpHayku Poccum ot 17.05.2012 N413; c
Y4ETOM:

- TpPUMEpPHON OCHOBHOM 00pa30BaTeIbHONW MPOrpaMMBbl CpeIHEro oO0miero oodpazoBaHus,
onobpeHHoi perieHreM deneparbHOTO Y4eOHO — METOAMYECKOTO OOBECTUHEHHS IO O0meMy
obpa3zoBanuto (mpoTokoa oT 28 urons 2016t. Ne 2/16-3);

- IpUMEpPHOM mporpaMMbl ydeOHOro mnpeamera «®Pusnka», PpPEeKOMEHIOBAHHOMN
®deniepalibHBIM  TOCYAPCTBEHHBIM aBTOHOMHBIM  yupekaeHueM «DenepabHbIi  HHCTUTYT
pa3Butus oOpazoBanus» (naiee — PI'AY «DOUPOy») B kauecTBe MPUMEPHON MPOrpaMMBbI IS
peanu3alMM OCHOBHOW MpogeccuoHanbHOW oOpa3oBarenbHOil mporpammbl CIIO Ha 6ase
OCHOBHOT0 00111er0 00pa30BaHus ¢ MOJyYEeHUEM CpeHero oouiero oopazoBanusi, [Ipotokon Ne3
ot 21 utons 2015r.

- pabouelt mporpamMmMbl BocnuTaHus 1o mnpodeccun 13.01.10 DOnexTpomMoHTEp IO
PEMOHTY U 00CITY)KHMBAHHUIO JIEKTPOOOOPYI0BaHUSA( TIO OTPACIISIM).

1.2. MecTo npeamMeTa B CTPYKType NPOrpaMMbl MOATOTOBKH CIIELHAJMCTOB CpPeIHEro
3BeHa:

VYuebublil mpeamer «PU3MKa» ABISIETCS MPeIMETOM 0011e00pa3oBaTeIbHOI0 y4eOHOTro
IIUKJIa B COOTBETCTBUH C TEXHOJIOTMUYECKUM MpOoduiIeM NpoecCHoHaIbHOro 00pa3oBaHusl.

VYuebubiii nmpeamer «@Pusuka» OTHOCUTCS K mpenmeTHoit obmactu PI'OC cpeanero
obmero oopa3oBanusi «kECTeCTBEHHBIE HAYKH U3 00S3aTEIIbHBIX MPEIMETHBIX 00JIaCTEH.

YpoBeHs ocBoeHusi yueOHoro mpeamera B cootrBeTcTBUU ¢ ®I'OC cpemnero obmiero
o0Opa3oBaHus yriyOJeHHBIH.

N3yuenue yuebHoro npeamera «dusmka» 3aBepiiaercs NpoMeXyTOUHOM aTTecTanuen B
dopme sk3amena B pamkax ocsoeHus [IITKPC nHa 6aze ocHOBHOro 00111ero 00pa3oBaHus.

Bocniuranne u conmanuszanus oOy4aroIuXcs IpU OCBOCHHU pabouell Mporpammbl
IpeMeTa OCYIIECTBIISETCS C MOMOILBIO BKIIOUAEMbIX B 00pa30BaTeNbHYIO MporpaMmy padoueit
IpOTpaMMbl BOCHUTAHUS U KAJIEHAAPHOTO IUIaHA BOCIUTATEIHHON pabOThl Yepe3 MpUBJICUCHHE
oOydaromuxcsi K KOHKYPCHBIM MEpONPUATHUSAM Pa3HOTO YPOBHS, MPEAMETHBIM OJUMIIHAIaM,
JeKagaM, KOHKypcaM Ipo(ecCHOHaTIbHO MacTEPCTBA, BCEPOCCUIICKUM TEMATUYECKUM YPOKaM U
yepe3 oOecnedyeHrue OCTHKEHUS OO0YyJarolIMMMCS JIMYHOCTHBIX PEe3YylbTaTOB: T'OTOBHOCTH K
CaMOpa3BUTHIO; MOTHBAIMS K T[IO3HAHUIO M OOYYEHHIO; LIEHHOCTHBIE YCTaHOBKH U
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COLIMAJIbHO3HAYMMBIC KA4yeCTBAa JIMYHOCTH; AaKTUBHOE YYacTHE B COLUAIBHO-3HAYUMOU
JeSITeIbHOCTH, OTPAKEHHBIX B pabovell mporpaMMe BOCITUTAHHUS.

1.3. llesan 1 3a7aum y4eOHOI0 MpeAMeTa - Tpe0OBaHUs K Pe3yJibTaTaM O0CBOEHHS
Copneprkanue mporpaMMbl HalpaBJICHO HA JOCTHKEHHE CIICAYIOIINX IIETIeH:
o OCBOeHMe 3HAHMIl 0 QyHJAaMEHTaNbHBIX (PU3NUECKUX 3aKOHAX W MPUHIUIAX, JSKAIIUX B
OCHOBE COBPEMEHHOH (PM3MUECKOW KapTHHBI MHUpA; HanOojiee BaXKHBIX OTKPBITHAX B 00JacTu
(¢u3uKK, OKa3aBUIMX OMpEICINAIONIee BIMSHAE HAa PAa3BUTHE TEXHUKH U TEXHOJOTHMH; METOAaxX
HAYYHOTO ITO3HAHUS IPUPOIBL;
o OBJIajleHHMe YMEHUSIMH T[POBOJUTh HAOIIOJEHUS, IUIAHUPOBATh U  BBHIINOJHATH
OKCIEPUMEHTHI, BBIBUTATh TUIIOTE3bl M CTPOUTH MOJICNH, IPUMEHSTh MOITY4YECHHBIC 3HAHUS 10
¢usuke s OOBSICHEHHS pa3HOOOpa3HBIX (U3MYECKHX SIBICHUA W CBOICTB BEIIECTB;
NPaKTUYECKOTO MCIIOIBb30BaHMs (PU3MUECKUX 3HAHUH; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-
HAY4YHOH MH(pOpMAIHH;
o pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, NHTEIUICKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
B TIpolecce MpHOOpEeTeHUs 3HAHWKW W yMEHWH Mo (M3WKE C HMCIOIB30BAHUEM DPAa3JIMYHBIX
MCTOYHMKOB HH(OPMAIIUH ¥ COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJIOTHIA,
o (¢opMupOBaHHE CTIOCOOHOCTH U TOTOBHOCTH OOYYaIOIIHXCS:
— K OCBOGHHUIO CUCTEMAaTHYECKUX 3HAHUU, UX CAMOCTOATEIHLHOMY MOMOJHEHUIO, IEPEHOCY

Y MHTETPAaLINY;

— K COTPYAHHUYECTBY U KOMMYHHKAIIUH;

— K PELICHHIO JIMYHOCTHO W COLMAIBHO 3HAUYMMBIX MPOOJIEM M BOIUIOMICHUIO HaiIEHHBIX
peLIeHHI B IPAKTUKY;

— k ucnonb3oBanuio MKT B nensix o0ydyeHus U pa3BuTuUs;

— CHOCOOHOCTH K caMOOpraHHU3allii, CaMOPETyJISUH U pedaeKcun;

— K BBINOJIHEHHIO NPO(EeCCHOHAIBHBIX 3a/1a4 Ha MPOU3BOJICTBE MO MPOoHIII0 Ipodeccuu.
o BOCIIMTAHWe YOEXKIECHHOCTH B  BO3MOXXHOCTM  IIO3HAHHUS  3aKOHOB  IPHPOJIBL;
UCTIOIB30BAaHUSl JIOCTWKCHUH (U3UKKM Ha OJlaro pa3BUTHS 4YEJIOBEYECKOH IIMBHIIM3AINM;
HE00XO/IMMOCTH COTPYIHUYECTBA B MPOIIECCE COBMECTHOTO BBIMOJIHEHUS 33/1a4, YBRXKUTEIBHOTO
OTHOIIEHWsI K MHEHHIO OINNOHEHTa Npu OOCYXJEHHH NpoOJIeM eCTEeCTBEHHOHAYYHOIO
COJepKAaHUSA; TOTOBHOCTH K MOPAIbHO-3TUYECKOM OLEHKE HCMHOJb30BAHUSA  HAYYHBIX
JOCTH)KEHUH, YyBCTBA OTBETCTBEHHOCTH 3 3aIIMTY OKPY>KaIOLIeH Cpe/ibl;
® ICN0/Ib30BAHUE NMPUOOpPETEeHHbIX 3HAHUN WM YMeHHWH JUIs pelleHHs NPaKTHYeCKUX 3ajaad
MOBCEHEBHOM JKM3HHU, obOecredyeHus 0e30MacHOCTH COOCTBEHHOM >KM3HH, palMOHAIHLHOTO
HPUPOJIONIONIB30BAHNS U OXPaHbl OKPYXKAIOIEH Cpesibl.

OCHOBY ITaHHOUM MPOTPAMMBI COCTaBIISIET COJIEP)KAaHKE, COTIIACOBAaHHOE C TPEOOBAHUSAMU
dbenepalbHOTO KOMIIOHEHTa CTaHAapTa cpefaHero (MoJIHOoro) obmiero oOpazoBaHHs 0a30BOTO
YPOBHHI.

B mpoduiabHYI0  COCTaBISIONIYIO BXOJUT TIPO(ECCHOHAIPHO HAIPABICHHOE COJEpXKaHHE,
HEO0OXO0IMMOe UTSl YCBOSHHUS TIPO(eCCHOHATBHON 00pa30BaTeIbHOM MPOrpaMMbl, ()OPMHUPOBAHUS Y
o0y4arormmxcsi mpoecCHOHATBHBIX KOMITETEHITHIA.

IIpoexTHO-UCCIe10BaTeNbCKast ACSTENHHOCTh 00YUAIOIIMXCS SABISCTCS HEOTHEMIEMOM YacThiO
y4eOHoro mporiecca. Pe3ynpraToM MpoeKTHO-UCCIEA0BATENBCKOM IESITEIbHOCTH SIBIISIETCS UTOTOBBII
WH/IMBHUYaJIbHBIN MPOEKT -OCHOBHOM OOBEKT OLIEHKH METaIpEAMETHBIX PE3YJIbTaTOB, MOTYYEHHBIX
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00yYarOIMMHKCS B XOJIC OCBOSHHSI YI€OHOM mporpammbl 1o ¢usuke. MHAMBUTyaIbHBIA UTOTOBOM
IPOCKT TPEACTABIACT COOON y4eOHBI MPOEKT, BBHIMOIHSAEMBIH OOYYAIONIUMHCI B paMKax
yuyeObHOro nmpeamera (U3MKA C  IENbI0  IPOJEMOHCTPUPOBATH CBOM  JIOCTHIKEHHUS B
CaMOCTOSITEIbHOM OCBOEHHUH COZAEP)KaHUS M METOJIOB M30paHHBIX OOJacTeil 3HaHWN W BUIOB
JESITeIbHOCTH, CIOCOOHOCTh  IMPOEKTUPOBAaTh W  OCYLIECTBIATH  LIEIECOOOpasHyl0 U
pE3yJbTaTUBHYIO  JI€ATEIbHOCTb. DBBINONHEHME HMHIUBUIYalIbHOIO HTOTOBOIO  IIPOEKTa
00s13aTeJIbHO Ul KaXJ10r0 00y4aroIerocs.

B nporpamme 1o ¢usuke, peanusyeMoil pu MOATOTOBKE 00YYarOLMXCs M0 MpodeccHsm
TEXHOJIOTUYECKOT0  Mpoduis, OpOQUIBHON  COCTAaBIIAIOLIEH  sBIsAETCA pasznen
«OIIEKTPOIUHAMUKAY.

B nporpamme  TeopeTMueckMe€ ~ CBEIEHHSA  JIONOJHSIOTCA  JE€MOHCTpALUsMH,
71a00pPaTOPHBIMU U NTPAKTUYECKUMH paboTaMHu.

[Iporpamma CcOOEpKUT TEMAaTUYECKUM IUIAH, OTPAXKAIOIUKA KOJIMYECTBO 4YacoB,
BBIJICJIIEMOE HA M3ydeHMe (U3MKU NpU  OBJIAACHUM OOy4arolUMHUCS MHpodeccusiMu
TEXHOJIOTUYECKOT0 MPOdUIIs.

IIporpammoil nmpeaycMOTPEHO CaMOCTOATENbHAsI BHEAYAUTOPHAs paboTa, BKIIOYAIOIIAS:
peleHre 3ajad, BBINOJIHEHHE [OMAIIHUX JIaOOpaTOpHBIX paboT, co3/aHUe Mpe3eHTaluil,
AQHUMHUPOBAHHBIX TEXHOJIOTMYECKUX MPOLIECCOB, MOATOTOBKA JI0KJIa/10B.

1.4. Ilnanupyemble pe3y/ibTaThbl OCBOEHUSI y4eOHOI0 MpeIMeTa

OcBoeHue COJACPIKaHUA y‘le6H0ﬁ JUCHUILIMHBI «DU3HKay obecneunBacT JOCTHIKCHHC
CTYACHTAMU CJICAYIOIIUX PE3yJbTaTOB:
® TIUYHOCMHbIX?

— YyBCTBO TOPJIOCTH W YBKCHUS K UCTOPUU M JOCTHIKCHUSM OTEUECTBEHHOW (PH3MUECKON
HayKH; (pU3MYECKH I'pPaMOTHOE IOBEACHHE B NMPOPECCHOHANBHON NEATENbHOCTH U OBITY NpHU
oOpallleHuu ¢ mpudopamMu U yCTpOUCTBAMY;

— TOTOBHOCTh K MPOJODKEHHIO 00pa30oBaHWs M TOBBIMICHUS KBaTU(pHUKAIMA B H30paHHON
npodecCHOHATIBLHON JIeITENTbHOCTH U O0ObEKTUBHOE OCO3HAHME POJIU (PU3MUECKUX KOMITETECHIIUN
B 3TOM;

— YMEHHE HCHOJb30BaTh JOCTH)KEHUS COBPEMEHHOW (u3nyeckod Hayku M (U3UUECKUX
TEXHOJIOTUH [UI TOBBIMIEHUS COOCTBEHHOTO WHTEIUIEKTYaJbHOI'O pa3BUTUS B BHIOPaHHOM
poeCCHOHAIBHON JETENHHOCTH,

— YMEHHE CaMOCTOSITEIbHO JT0ObIBaTh HOBBIE ISl ceOsi (u3MUECKHe 3HAHMSI, HCIONb3Yys s
ATOTO JIOCTYITHbIE HCTOYHUKH WH(POPMAIIHH;

— YMEHHE BBICTpAaBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUS B KOMaHE 10 PEIICHHIO OOIINX
3aja4;

— YMEHHE YIpaBisATh CBOEH MO3HABATENbHOU JEATENbHOCTHIO, TPOBOJUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O WHTEIUIEKTYaJIbHOT'O Pa3BUTHUS;

* MemanpeomMemmulx:

Pezynamuenvie ynusepcanvnsie yueonvie oeiicmeusn (YY/1):

— HCMOJb30BAaHUE  OCHOBHBIX  HMHTEJUIEKTYalbHBIX  OINEpalMii:  I[OCTAHOBKH  3a/ayW,
dbopMyIUpOBaHUS THIOTE3, aHAIW3a W CHHTE3a, CPaBHEHHS, OOOOIIECHMs, CHCTEMAaTH3alluu,
BBISIBJICHUSI TIPUYMHHO-CIICACTBEHHBIX CBsI3€H, MOMCKa aHAIIOTOB, (OPMYITUPOBAHUS BHIBOJIOB
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JUTSL U3yYEHUS! PA3IMYHBIX CTOPOH (PU3UUYECKHX OOBEKTOB, SIBJCHHUM M MPOILIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCS B MPOPECCHOHAIBHOM cdepe;

— yMEHHE TeHEPHUPOBATh HJICH U ONPENENATh CPEACTBA, HEOOXOIUMBIE [T X PeaTh3alii;

— yMEHHE aHAJM3UPOBATh U MPEACTABIATH HH(POPMALIMIO B PA3ITUYHBIX BHJIAX;

— YMEHHE CaMOCTOSITEJIbHO OIICHWBATh M INPHUHUMATh PEIICHUS, ONPEACISAIONINE CTPATETHIO
MOBEJICHHUS, C YIETOM I'PaKIaHCKUX ¥ HPABCTBEHHBIX [ICHHOCTEH.

— YMEHHE CaMOCTOSTEIbHO IUIAHMPOBATh IYyTH JOCTHIKEHHS LeJel, B TOM 4HCIe
aJbTEPHATHBHBIC, OCOZHAHHO BHIOMpATh Hanbosee F3(hPeKTUBHBIC CIIOCOOBI pelIeHUs YICOHBIX U
MO3HABATEJIbHBIX 33]1a4.

— BIIQJICHUE OCHOBAaMH CaMOKOHTPOJIS, CAaMOOIICHKH, NPUHSATHS PEUICHUH M OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOH U MO3HABATEIHLHOU JCSTCILHOCTH.

— YMEHHE COOTHOCHUTh CBOHM JCUCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMHu, OCYILECTBIISATH
KOHTPOJIb CBOEH JEATENIbHOCTH B TpOIECCe JOCTHKEHHS pe3yJbTara, OMPENesiTh CIIOCOOBI
JEHCTBUI B paMKaX MPEeVIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU ACHCTBUS B
COOTBETCTBUU C U3MEHSIONICHCS CUTYyallUEeH.

Ilo3nasamenvhuie ynusepcanvmoie yuednwie oeticmeusn (YY/1):

— HCHOJb30BAHUE PA3UYHBIX BUIOB [TO3HABATEIILHOM NEATEIHLHOCTHU AJIS pelieHus: (PU3NUECKUX
3a1a4, TPUMEHEHHWE OCHOBHBIX METOJIOB IO3HAHUs (HAONIONEHHS, OIMCAHMSA, H3MEpPEHUS,
AKCIEPUMEHTA) [T U3YUEHHsI Pa3IMYHBIX CTOPOH OKPYKAIOMIEH NeHCTBUTEIBHOCTH;

— YMEHHE HCIOJb30BaTh pa3IMYHbIE MCTOYHHUKH JUIS TOJXy4eHUs (hu3ndeckod nHpopMammy,
OLICHUBATh €€ JIOCTOBEPHOCTb.

— YMEHHE CcO37]aBaTh, MIPUMEHSATh U MPEOOPa30BHIBATh 3HAKU U CHUMBOJIBI, MOJIETH U CXEMBI JIJIS
pelieHus yueOHbIX U MO3HABATENIbHBIX 3a/1a4.

— yYMEHHE OlpeaesaTh TMOHATHSA, CO3/1aBaTh OOOOIIEHHs, YCTaHABIMBAaTh AaHAJIOTHU,
KJIaCCU(UIIUPOBATh, CAMOCTOSTENBHO BBIOUPATh OCHOBAHHUS U KPUTEPUU JUIS KIIaCCU(DUKAIINU,
YCTaHABIMBATh MPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE pacCyKIeHHeE,
YMO3aKJIl0ueHue (MHAYKTUBHOE, IEYKTHBHOE H 110 aHAJIOTHHN) U JAETaTh BEIBOIBI.
Kommynuxkkamuenoie ynueepcaivhoie yueonvie oeiicmeusn (YYJ/]):

— YyYMeHHE TYOJIWYHO MPEICTABIATh pPE3YJNbTaThl COOCTBEHHOTO WCCIIEIOBAaHUS, BECTH
TMCKYCCHH, JIOCTYITHO W TapMOHHUYHO CcodYeTas cojepkaHhue Hu (OpMBI TpeACTaBISIeMO
uHpOpMaInH;

— yMEHHE TPOJIYKTHBHO OOWATbcs U B3aUMOJCHWCTBOBATH B MPOIECCE COBMECTHOM
NESTENIbHOCTH, YYHUTHIBATh TMO3UIMU JIPYTHX YYaCTHUKOB JEATEIbHOCTH, 3(P(HEKTUBHO
pazpemniaTh KOHQIUKTHL;

— BJIaJICHUE SI3BIKOBBIMH CPEICTBAMHU: YMEHHE SICHO, JIOTHYHO M TOYHO H3J1aratb CBOIO TOYKY
3pEHHS, MCIIOJIb30BaTh a/ICKBATHBIE SI3BIKOBBIEC CPEIICTBA.

* npeOMemHubIX:

— c(opMUPOBAaHHOCTH MPEACTABICHUNH O POIM M MecTe (DU3UKM B COBPEMEHHON Hay4dHOM
KapTHHE MHpa; MOHMMaHHe (U3NYECKOH CyIIHOCTH HaOIoAaeMblXx BO BceneHHOH sBIeHMIA,
poiau ¢U3MKK B (POPMHUPOBAHUM KPYrozopa W (PyHKIHMOHAIBHON I'pPaMOTHOCTH 4YeJIOBEKa JUIs
peLIeHHs TPAKTUYECKHX 33/1a4;

— BJIJICHUE OCHOBOIOJAraroUMy (PU3NYECKUMU NOHATUSAMU, 3aKOHOMEPHOCTSMH, 3aKOHAMHU U
TEOPHSIMU; YBEPEHHOE UCII0Ib30BaHUE (PU3NYECKON TEPMHUHOJIOTUHN U CUMBOJIMKH;

— BIJIQJICHUE OCHOBHBIMM METOAAMU HAY4YHOTO IIO3HAHMs, HCIHOJIb3yEMbIMU B (U3HUKE:

HaOJIOZICHUEM, OTTMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;
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— yMeHud o00pabaTbiBaTh pe3yJlbTaTbl HM3MEPEHHUH, OOHApY)KHMBaTh 3aBHCHUMOCTb MEXAY
(bU3nUeCKUMHU BETUUUHAMH, OOBSICHATH TOTY4YEHHBIC Pe3yJIbTaThl U JIeNIaTh BHIBOJIBI;

— c(hopMHUPOBaHHOCTH YMEHHS pelaTh (PU3NYECKHE 3aJauu;

— c(opMHUPOBAaHHOCTH YMEHHUS TNPHUMEHSATH IMOJYYCHHBIC 3HAHUS Ui OOBSCHEHHS YCIOBUI
npoTeKaHus (U3NYECKHX SBJICHUI B NpHUpoje, npodeccHoHaNbHOW chepe W IS NPUHATHS
NPAaKTUYECKUX PEIICHUI B IOBCEHEBHOM KU3HU;

— c(opMHUPOBAaHHOCTh COOCTBEHHOH IMO3UIMU IO OTHOLICHHIO K (U3MYEeCKOH HH(popMalnuu,
HOJIy4aeMOM 13 pa3HbIX HCTOYHHUKOB.

— c(hopMUPOBaHHOCTb HaBBIKOB KOMMYHUKaTHBHOH, y4eOHO-HCCIIEe10BATEIbCKON
NeSITeIbHOCTH, KPUTUYECKOTO MBIIIIICHHUS;

— CHOCOOHOCTb K HHHOBALIMOHHOM, aHAJIWTUYECKOW, TBOPYECKOM, HHTEUIEKTYyaJlbHOMN
NeSITeTbHOCTH;

— c(hOPMHUPOBAHHOCTh HABBIKOB MPOEKTHOW JEATEIEHOCTH, a TaKXe CaMOCTOATEIBHOTO
IPUMEHEHUs MPHOOPETEHHBIX 3HAHUM U CIIOCOOOB JEMCTBUI IpPU PELICHUM pa3IM4HbIX 3a/ad,
UCIOJIb3Ys 3HAHUSI OTHOTO WJIM HECKOJBKUX YYEOHBIX MPEAMETOB WM IPEIMETHBIX 00JIacTel;

— CIIOCOOHOCTb IOCTAHOBKM L€JIM, IIJJAaHUPOBAaHUS paboThl, OTOOpa M HHTEpHpeTaluu
HE00X01uMoN MHPOPMALUH, CTPYKTYPUPOBAHUS apryMEHTALMH Pe3yIbTaTOB UCCIIEIOBAaHUS Ha
OCHOBE COOpaHHBIX JJAaHHBIX, IPE3EHTAL[UN PE3YJIbTATOB.

— TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHUIO, B TOM YHCJIE€ CaMOOOpa30BaHHUIO, Ha
NPOTSDKEHUHM BCEH JKU3HU; CO3HATEIbHOE OTHOIICHHWE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICUTHOU MTPo(dhecCHOHATEHOMN 1 00IECTBEHHON JACSITEILHOCTH.

1.5. KontnvecTBO 4acoB Ha OCBOeHHeE MPOrpaMMBbl Y4eOHOT0 MpeaMeTa

MakcumanbHas yueOHas Harpy3ka oOydaromierocs - 300 yacoB, B TOM 4HcIIe:
- o0s13aTenbHas ayAuTOpHas yueOHast Harpyska (Bcero) - 200 yacos;

- caMocTosITeNbHas yueOHas padota obyuaromerocs - 100 gacos.

CTPYKTYPA U COAEP/ KAHUE YYEBHOI'O IIPEJMETA

2.1. O6bem yueOHOro npeaMeTa U BUAbI y4eOHOI padoThl

Buj yueOHoi padoThl O0bem yacoB

MakcumanpHasi yueOHasi Harpy3ka 00 yJaroIierocs 300
Obs3arenbHas ayUTOpHas ydeOHasi Harpy3Ka(Bcero), 200
B TOM YHCIIE:

IIPAKTUYECKUE 3aHATUS 23

1ab0paTOPHBIE 3aHATHS 12

KOHTPOJIbHBIE pabOThHI 10

VHJVBHIYAJIbHBIN ITPOEKT 10
CamocrosTenbHas yuyeOHas paboTa 00yJaronmxcs, 100
B TOM YHUCJIE!
CamocrosiTenpHas yaeOHast pabora 0o0yyJaromuxcs Ha 25
VH/IMBUYAIbHOMY TPOEKTY

[TpomexyrouHas arrectanus B opMe — IK3aMeHa




2.2. Coaep:xanue yueOHOIo nmpeamera

Beenenne

®dusnka — (QyHIaMeHTaNbHas HayKa O IPUpPOJE.

EcrecTBeHHOHay4YHBII METOJ IIO3HAHMS, €ro BO3MOXXHOCTH M TPaHHULBl IPUMEHUMOCTH.
OKCIIepUMEHT U TEOpHsl B ITpoLiecce NO3HAHUS IpupoAbl. MojenupoBanue GU3NUECKUX SABICHUN
U 1poueccoB. Poib 3KCnEpUMEHTa M TEOpPHUM B IPOLECCE IMO3HAaHUA Npupoibl. Pusmyeckas
BenuunHa. [lorpemHocTy u3MepeHuil ¢uznyeckux BenuuuH. Duznueckue 3aKOHbBI. | paHMIIBI
OPUMEHUMOCTH (PHU3MUECKUX 3aKkOoHOB. llonsTHEe O (u3nyeckord KapTHHE MuUpa. 3HAYCHHE
¢u3uku npu ocBoenuu npodeccuii CIIO u ciermansHocTei CITO.

1. OCHOBBI MEXaHUKHU

Kunemaruka. Mexannueckoe nBwkenue. [lepememienue. Ilyts. Ckopocts. PaBHOMepHOE
IPSAMOJIMHEMHOE JIB)KEHHME. Y CKOpeHHE. PaBHOIEpEeMEHHOE NPSIMOJIMHEWHOE [BUKCHHE.
CBoOonHoe maaeHue. [IBuxkeHue Tena, OpOIIEHHOTO IMOJA YIJIOM K TOpu3oHTY. PaBHOMepHOE
JBUKEHUE 110 OKPYKHOCTH.

3akonbl Mexanunkn Hbrorona. Ilepsriii 3akoH Hetorona. Cuna. Macca. Mmnynbc. Bropoii
3akoH HproroHa. OCHOBHOM 3aKOH Kjaccuueckoil nuHamuku. Tperuii 3akoH HbroTona. 3akoH
BceMHUpHOTo TsroteHus. ['paButammonHoe moine. Cuna Tspkectu. Bec. CrnocoObl m3MepeHust
Macchl Test. CHUIbl B MEXaHHKE.

3aKoHbI COXpaHeHHUsl B MeXaHHMKe. 3aKOH COXPaHEHMsI UMITyJibca. PeakTWBHOE NIBHXCHHE.
Pabora cunbl. Pabora moteHnmanbHbex cuil. MomHocTh. OHeprus. KuHeTnueckas sHeprus.
[ToTeHuumanbHast SHeprusi. 3aKOH COXpPAHEHUs MEXaHM4YeCKoW s>Hepruu. [IpumMeHeHue 3akOHOB
COXpaHEHUs.

Mexanuyeckue kojedanusi. KonebGatenbHoe nBmwxkeHue. [apMmoHuyeckue KoyeOaHUs.
CBoOonHbIe MexaHMuyecKkue KoneOaHwus. JIMHEWHble MeXaHHYecKHue KoyieOaTelbHbIE CUCTEMBI.
[IpeBpamienne oSHepruum npu  KoJjiebaTenmbHOM  JBIKeHHH. CBOOOJHBIE — 3aTyxarolue
MeXaHWYeCcKue KojieOaHusi. BeIHYKIeHHbIE MEXaHHUYECKUe KoeOaHus.

Hemoncmpayuu

3aBUCHMOCTh TPAaeKTOPHUU OT BHIOOpA CHUCTEMBI OTCUETA.

Buasl MexaHMUeCKOro IBH>KSHUS.

3aBUCUMOCTD YCKOPEHHUSI TeJla OT €r0 MacChl U CUJIbI, IEHCTBYIOIIEH Ha TEJO.
CrnoxxeHue Cuil.

PaBeHCTBO ¥ MPOTHBOMOJIOKHOCTh HAITPABJICHUS CHJT ICCTBHS U TPOTUBOACHCTBUSI.
3aBUCHMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIiu.

Cwitbl TpeHusL.

HesecomocTs.

PeakTuBHOE JBIKEHUE.

[lepexos moTeHIMAIBEHON YHEPTUU B KHHETUYECKYIO H 00OpaTHO.
Jlabopamopnuuvie 3anamusn

HccnenoBanue OBMXKEHMS Tela IMOA ASHCTBHEM IIOCTOSHHOMN CHIIBI.
N3ydeHune 3aKkoHa COXpaHEHUS UMITYJIbCA.



CoxpaHeHre MEXaHUYECKON SHEPIUH MPU JIBUKEHUHU Tela MO ACHCTBUEM CUJ TSHKECTH U
ynpyrocti. CpaBHeHHE pabOThI CUJIbl C U3MEHEHUEM KHHETUYECKON IHEPIUH TEa.
N3yueHne 3aKOHOB COXpaHEHHs Ha TIpUMepe yaapa MapoB U OAJUIMCTHYECKOT0 MasiTHUKA.
W3y4eHrne 0cCOOCHHOCTEH CHITBI TPCHHUSI (CKOIBKEHUS).
N3yueHne 3aBUCUMOCTH MEPHOAA KOJIeOaHUH HUTSHOTO (MM MPYXKHHHOTO) MasiTHUKA OT
JUTMHBI HUTH (MJIM MacChl TPy3a).
2. OCHOBBI MOJIERYJISIPHON (PU3UKHM U TEPMOAUHAMUKH
OcHOBBI MOJIEKYJISIPHO-KUHeTHYeCKON Teopun. UneanbHblii ra3. OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. Pa3mepbl M Macca MOJIEKYJd M aToMOB. bpoyHoBckoe
newkenue. uddysusa. Cuibl U 3HEPTUS MEKMOJCKYIIPHOro B3aumMonaeicTBus. CTpoeHHe
ra3o00pa3HbIX, XUIAKUX M TBepAbIX Teld. CKOpPOCTH MABHKEHHMS MOJEKYJI M UX H3MEpeHHe.
Wneanpupiii ra3. lasineHue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETUYECKOW TEOPHUU
razoB. TemmepaTypa u ee u3MmepeHue. ['a3oBbie 3aKOHBI. AOCOJIOTHBIM HYJIb TEMIEPATYPHI.
TepmoanHaMuueckas 1IKajga TeMIepaTypbl. Y paBHEHUE COCTOSHUS UICAIbHOIO ra3a. MomsipHas
ra3oBasi IOCTOSTHHAA.
OcHoBbl TepMoauHaMUKH. OCHOBHBIE IIOHATHUS M OmpeAesieHus. BHyTpeHHsAs >3Heprus
cuctemMbl. BHyTpeHHsIsI sHeprusi uaeaibHoro rasa. Pabora u TeruioTa kak (Gopmbl mepenauu
sHepruu. TernoeMKocTh. YAelbHas TEIJIOEMKOCTh. YpaBHEHHE TerioBoro OanaHca. [lepBoe
HAy4ajo TepMOAMHAMUKHU. AnuabaTHelid npouecc. [Tpunuun aeiicrBus terioBoil Mamuubl. KITI
TEIUIOBOTO JBurarens. Bropoe Hauano TepMoauHamMuKu. TepMoanHaMuyeckas IIKana
TeMneparyp. XoJoAuiabHble MalllnHbl. TernoBble npurarenu. OxpaHa npupobl.

CeoiicTBa napos. Vcnapenue u koHjeHcaius. HacblmeHHbIN ap 1 ero cBoicTBa. AGCOMOTHAs
Y OTHOCHUTEJIbHAS BIAKHOCTH BO31yXa. Touka pocsl. Kunenue. 3aBUCMMOCTb TEMIIEPATYPHI
KUIICHUA OT JaBiieHus. Ileperperslil map U ero UCIoiIb30BaHUE B TEXHUKE.

CaoiicTBa :kuaKocTeil. XapakTepuCTHKA )KUJIKOTO COCTOSIHUS BelecTBa. [[0BepXHOCTHBIN CII0H
KUAKOCTU. DHEPrusi HOBEPXHOCTHOTO CJI0sl. SIBIEHUS HA TPAHUIIE KUIKOCTU C TBEPIBIM TEIOM.
Kanwuisipasle sABieHUs.

CaoiicTBa TBEPABIX TEJI. XapaKTCpI/ICTI/IKa TBCPAOro COCTOAHHA BCIICCTBA. pr}ITI/IC CBOMCTBaA
TBCPABIX TCJI. 3akoH FYKa MexaHn4ecKre CBOMCTBa TBCPABIX TCJI. Tenmopoe paciIupeHuc
TBCPAbIX TCJI U )kuakocteil. IlnaBnenue u KpucTtauin3anus.

Hemoncmpayuu

JIBukeHre OpOyHOBCKUX YaCTHII.

Anddysmust.

W3MmeHeHune AaBlieHus ra3a ¢ U3MEHEHUEM TEMIIEPaTyphl IPU MOCTOSIHHOM 00bEME.
N3oTepMuueckuii 1 1300apHBINA IPOIIECCHI.

M3MeHeHne BHYTPEHHEH SHEPTHH TeJl IPU COBEPLICHUN PaOOTHI.
Mopenu TerioBBIX ABUTATEIICH.

Kunenue Boab! ipy NOHWKEHHOM JaBJICHUU.

[IcuxpoMeTp U TUTPOMETP.

SIBNEHNS MOBEPXHOCTHOTO HATSYKEHUS U CMAYMBAHUS.
Kpucranisl, amopdHble BelecTBa, XUAKOKPUCTAIINYECKUE TENA.
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Jlabopamopnuie 3anamusn

W3mepenue BiIaXXHOCTU BO3/yXa.

N3mepeHne noBepXHOCTHOI'O HATSHKEHUSI JKUAKOCTH.
Habumronenue nponecca Kpucraminzauuu

N3yuenne negopManuy pacTsyKEHHS.

W3ydeHue TerioBOro pacuiupeHus TBEPIbIX Tell.
H3ydeHre 0cOOEHHOCTEH TEMI0BOIO PACIIUPEHUS BOBIL.

3. DJekTpoaMHAMHKA

JJleKTpUYECKoe MmoJie. DJIEKTPUUECKUE 3apsijibl. 3aKOH coXpaHeHus 3apsiga. 3akoH Kynona.
DnekTpuueckoe nose. HanpskeHHOCTh 37eKTpuyecKoro nois. [IpuHiun cynepno3uum noyeu.
PaGora cun  snekrpoctaruueckoro  monsa.  Ilorenuman.  Pa3sHocTh  mOTEHIMANOB.
OKBUIOTEHIUANbHBIE TMOBEPXHOCTU. CBsi3b MEXAY HANPSHKEHHOCTBIO H  Pa3HOCTHIO
MOTEHIIMATIOB JJICKTPUUECKOT0 ToJiA. JMAJEeKTpuku B dJieKkTpuueckoM mnoje. [lomspusanus
nudnekTpukoB. [IpoBognuku B anekTpuueckom tmone.  Konaencaropel. CoenuHeHHE
KOHJIGHCATOPOB B Oarapero. DHEprus 3apsHKEHHOTO KOHJEHCATOpa. DHEPrusi 3JICKTPUUYECKOTO
OJIS.

3aKoHBI MOCTOSIHHOTO TOKA. YCJIOBHS, HEOOXOAMMBIC JISI BOSHUKHOBEHHS W TOJJCPKAHHS
ANEeKTpUYeCcKoro Toka. Cuiia Toka U IJIOTHOCTh TOKa. 3akoH OMa ans ydactka uenu 6e3 D/1C.
3aBUCHUMOCTD DJIEKTPUUECKOTO COMPOTUBJICHHS OT MaTepuala, JIJIUHbI U TUIOMIAIN MOMEPEYHOrO
CEYCHHUS] TMPOBOJHHUKA. 3aBUCUMOCTh DJIEKTPUUECKOTO COMPOTUBIEHUS TMPOBOJHUKOB OT
TEeMIIepaTypbl. DIEKTPOABMXKYIAsA CHJIAa HCTOYHHMKA TokKa. 3akoH Oma s TIOJHOM IIeTH.
CoenuHenue npoBOJHUKOB. CoeIMHEHUE HCTOYHUKOB 3JIEKTPUUECKON SHEprum B OaTapero.
3akoHn [Ixoyns—IJlenma. Pabota u MouHOCTh d5eKTpudeckoro Toka. TenaoBoe aelcTBre ToKa.

DJIEKTPHYECKHH TOK B Pa3IMYHbIX Cpeax. DJIEKTPUUYECKUM TOK B METallax. DJIEKTPOHHBIN
ra3. PabGora BbIXO#a. DNEKTPUUECKUI TOK B 3JEKTPOJIUTAX. DIekTponu3. 3akoHbl dDapajes.
[TprMeHeHue MeKTpoIn3a B TEXHUKE. DJIEeKTPUUECKUN TOK B ra3zax U Bakyyme. MoHuzanus raza.
Bunet razoBeix paspsnos. [lonstue o mnasme. CBoiicTBa U IPUMEHEHHUE 3JIEKTPOHHBIX MTyYKOB.
DONeKTpUYecKUi TOK B MOJyNnpoBoAHHKaX. CoOCTBEHHas MPOBOJAWMOCTH MOJIYIPOBOJHUKOB.
[TorynpoBOTHUKOBBIE TPUOOPBHI.

MarnuTtHoe moJie. BeKkTop MHIYKIMHM MarHuTHOro mojs. J[elcTBME MAarHUTHOrO IIOJIA Ha
NPSIMOJIMHENHBINA IIPOBOJHUK C TOKOM. 3akOH AMriepa. B3zanmopeiicTBue TOKOB. MarHuTHBIM
notok. Pabora mo mnepemenieHHIO MPOBOJAHMKA C TOKOM B MarHuTHoM mose. JleiicTBue
MarHMTHOTO TOJIs Ha ABMKymmica 3apan. Cuna Jlopenma. OmnpeneneHue yAeIbHOTO 3apsja.
Yckoputenu 3apspKEHHBIX YaCTHIL.

DJIEeKTPOMAarHUTHasi MHAYKUMA. ODJIEKTpOMarHuUTHas WHAYKUUsA. BuxpeBoe siexkTpuueckoe
nose. CaMOMHAYKIUS. DHEPrUs MAarHUTHOTO TOJIS.

Jemoncmpayuu
B3anmoneicTeue 3apsyKeHHBIX TEIL.

11



4.

BJIQKTPOMZIFHI/ITHLIC KoJIe0aHusl. CBOGOI[HBIG OJICKTPOMArHUTHBIC KoJIeOaHMSI. HpeBpameHHe

[IpoBOHHUKH B AIEKTPUIECKOM TIOJIE.

JIUDIEKTPUKHU B AJICKTPUUYECKOM TOJIE.

Konpaencaropsi.

TernoBoe AEHCTBUE DIEKTPUUECKOTO TOKA.

CoOcTBeHHas ¥ MPUMECHAst POBOAMMOCTD MOJTYIPOBOIHUKOB.
[TonynpoBOAHUKOBBIN AHO/I.

Tpanzucrop.

OnbIT Dpcrena.

B3aumMoeiicTBre TPOBOTHUKOB C TOKAMH.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

DNEeKTpOABUTATEb.

DNEeKTpOU3MEPHUTEIbHBIE TPHOOPHI.

DneKTpoMarHuTHast MHIYKITHSI.

OnbiThl Dapajes.

3aBucumocth IJIC caMOMHIYKIIMKA OT CKOPOCTU U3MEHEHUS CUIIBI TOKA U
WHIYKTUBHOCTHU MPOBOAHKKA. PaboTa anekrporeneparopa.

Tpancdopmarop.

Jlabopamopnuuvie 3anamusn

N3yuenune 3akona Oma i y4acTka Ienu, OCIe0BaTEIFHOTO U MapayieIbHOTO
COCJIMHEHHUS TIPOBOHUKOB.

N3yuenue 3akona OMa /1 OJTHOM LIETH.

N3yueHue siBIeHUS 3IEKTPOMAarHUTHOW UHTYKIIUH.

Onpenenenue kodhGUIIMEeHTa MOJIE3HOTO TEHCTBUS EKTPUUIECKOTO YaifHHKA.
Omnpenenenne TeMrepaTypbl HUTH J1aMIIbl HAKAIHBaHUS.

Omnpenenenne DJ[C 1 BHyTPEHHETO CONMPOTUBIICHUS UCTOUYHUKA HAIPSHKCHMUSL.

3HeKTp0MaFHI/ITHLIe K0J1e0aHHuS U BOJIHbI

DHEPIUU B KOJIEOATEIIbHOM KOHTYype. 3aTyxarolllue JJIEKTPOMarHuTHele konebanusd. ['eneparop

HE3aTyXarolmunXx 3JICKTPOMAarHUTHBIX KOJICOaHHH. BI)IHY)KI[GHHBIG QJICKTPHUYCCKUC KOJICOaHHS.

ITepemenHsbIit TOK. I'eHepaTop nmepeMeHHOro Toka. EMKOCTHOE M MHAYKTUBHOE CONMPOTUBIICHUS

MepeMEHHOT0 TOKa. 3akoH Owma uIsi 2JIEKTPUYECKOW Ienmu TepeMeHHoro Toka. Pabora u

MOIIIHOCTh MepeMeHHoro Toka. I'eneparopsl Toka. TpanchopmaTopsl. TOKH BBHICOKONH YacTOTHI.

HOJ'IyLICHI/IC, nepeaadya u pacnpeaciiCHUC 3JICKTPOSHCPIUH.

BHGKTPOMaFHI/ITHbIe BOJIHBI.

OnekTpoMarHuTHeIe BOJHBI. BubOpatop [I'epma. OTKpbITBIE  KoneOaTenbHbIHI

DNEeKTPOMarHUTHOE TIOJie KaK OCOOBIH BHJI MaTEpHH.
KOHTYD.

Nzo6perenue paano A. C. [lonoseim. Ilonsitue o paanocsssu. [IpumeHeHne 31eKTpOMarHUTHBIX

BOJIH.

Jemoncmpayuu

CB0OOOIHBIC U BBIHYK/ICHHBIC MEXaHUYECKHE KOJIeOaHNsI.
Pe3onanc.

OO0pazoBaHue U pacIpOCTPaHEHUE YIIPYTUX BOJH.
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Yactora konebaHui U BRICOTA TOHA 3BYKA.

CBOOOIHBIC IEKTPOMATrHUTHBIC KOJIeOaHUS.

OcuusiorpaMma nepeMeHHoOro ToKa.

Konnencarop B 1ienu nepeMeHHOro TOKa.

Karymika uHIyKTUBHOCTHU B LIETIH IEPEMEHHOTO TOKA.

Pe3onanc B mocienoBaTebHOM 1IETH TEPEMEHHOT0 TOKa.

W3nyuenue u npuem 3JeKTPOMarHUTHBIX BOJIH.

Pagnocss3b.

Jlabopamopnwie 3anamusn

NHyKkTHBHBIE 1 EMKOCTHOE COMPOTUBIICHHUS B LIETIH IIEPEMEHHOTO TOKA

5. Ontuka

IIpupoaa cBera. CKOpOCTh PacCHpPOCTPAHEHUS CBETA. 3aKOHBbI OTPAKEHUS M IIPEIOMIICHUS
cseta. [lonnoe orpaxkenue. JIunzbl. ['na3 kak ontuueckas cucrema. OnTudeckue npruodopsl.

BosnoBbie cBoiictBa cBera. MuTepdepennus cBera. KorepeHTHOCTh CBETOBBIX JIydeH.
Wntepdepennyst B ToHKMX IUieHKax. [lomockl paBHO# TommuHbl. Kombua HeroTona.
Hcnonb3oBanue uHTepdepeHuun B Hayke W TexHuke. Judpakuus cera. Qudpakuus Ha
eI B HapaliesbHbIX JydaX. Jludpakumonnas pemerka. Ilonstue o ronorpagum.
[Tonsspuzanus mnonepeunbix BosH. Ilomspusanus cBera. J[BOWHOE JIydenpeslOMIICHUE.
[Tonspounel. [ducnepcus cBera. Buabl cnektpoB. Crnektpbl ucnyckanus. CHexTpsl
norjouieHus. YIbTpapuoiaeToBoe U MH(pakpacHoe H3iaydeHus. PeHTreHoBckue myuu. Mx
IIPUPOJIA U CBOMCTBA.

Hemoncmpayuu

3aKOHBI OTPAKEHUS U MPEIOMIICHHSI CBETA.

[TostHOE BHYTpEHHEE OTpaKEHNUE.

OnTuueckue mpruOOpHI.

WnTepdepenmus cera.

Judpaknus cera.

[Tonsipusanus ceerta.

[ToryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.
CnekTpockor.

Jlabopamopuuvie 3anamusn

N3yuenne nzo0pakeHus MpeIMETOB B TOHKOM JIMH3E.
N3yuenne natepdepeHny u 1udpaxkiuy cBeTa.
['pagyupoBKa CIEKTPOCKOIIA U ONpEeAENICHUE ITTMHBI BOJHBI CIIEKTPAIbHBIX JTUHHM.

6. OcHOBBI cIeNMATbHOM TEOPUH OTHOCUTEJIbHOCTH
NHBapuaHTHOCTH MOAYJIA CKOPOCTH cBeTa B BakyyMe. [loctynatel DitHmTelHa. [IpocTpancTBo
U BpeMsI CIICIIUATBbHON TEOPHH OTHOCUTEIBHOCTH. CBSI3b MACChI M YHEPTHH CBOOOIHOM YaCTHIIBL.
DHeprusi MoKosl.
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7. JJjeMeHTbl KBAHTOBOW GU3MKHN

KBanToBas onrtuka. TeroBoe uzinyuenue. PacnpeneneHre sHEPTUn B CIEKTpe aOCOIIOTHO
yépHoro Tena. KBantopas runotesa [Inanka. @otonsl. Buemnuii GpoTtosnexkrpuueckuii 3¢ pexr.
Buyrpennuii poroaddexr. Tumsr porosnementos. [lasnenue ceeta. [lonstue o
KOPITYCKYJIIPHO-BOJIHOBOM Mpupoje cBeta. Pu3nka atoma. Pa3Butue B3ris0B HAa CTPOCHHE
BellecTBa. 3aKOHOMEPHOCTH B aTOMHBIX CIEKTPax BoJopoja. SnepHas Monaenb aroma. OMbIThI
3. Pesepdopna. Monens atoma Bomoposaa o H.bopy. I'nnioresa ne bpoitnst. CooTHomeHne
HeonpenenéuHoctei ['elizen6epra. KBaHToBBIE T€HEPATOPHI.

Hemoncmpayuu

doroaddexr.

JInHelyaTele CIIEKTPHI PA3JIMYHbBIX BEIIECTB.
N3nydenue na3zepa (KBaHTOBOTO FeHEPaTopa).
CueTunK MOHU3HUPYIOIUX U3JIYyYECHUH.

8. HNuauBuayaabHBIi MPOEKT
WHauBUoyalbHBI  TPOEKT  TPEACTaBIsieT coboit  ocobyro  (opMmy opraHumsanuu
nesTeIbHOCTH oOydaromuxcst (yaeOHOe UCCIeIOBaHUE WA yIeOHBIN TPOEKT).
Pabota Hag MHAMBUAYATBEHBIM IPOEKTOM BKJIIOYAET B CEOSI HECKOJIBKO 3TAIOB:

— TOJATOTOBUTENBHBIN: OPraHU3yeTCsi BBIOOP TEMBI;

— OCHOBHOM: BBIOOp MpoOJeMbl, TOCTAaHOBKA LieNel M 3ajady, cOOp W U3ydYeHUe JUTEepaTyphl,
oTOOp M aHanu3 HMH(OpMaIMH, BHIOOp crmoco0a MpPeACTaBICHUS Pe3ybTaTOB, O(GOpMIIEHUE
paboThl, IpeaBapUTEIbHAS IPOBEPKA PYKOBOIUTENIEM MIPOEKTA; MPOBOIUTCS KOHCYIbTUPOBAHHE
10 BBIIIOJIHEHUIO TPOEKTOB;

— 3aIIMTa IPOEKTa.

WHnuBUyalbHBIH  MPOEKT JODKEeH (MO0 BO3MOYKHOCTHM) MMETh CBs3b €  Oymaymie
npo(ecCHOHANBHOM J1eATEIbHOCTBIO, JIOJDKEH OBITh MPEACTaBICH B BHJE 3aBEPLICHHOIO
MH(OPMALIMOHHOTO ITPOEKTA.

Cooeporcanue ¢ yuemom Paboueii npoepammel 6ocnumanus:
-BHeknaccHpie MeponpusTHs 10 GPU3UKe B paMKaX MPEeIMETHOU JeKaIbl;
- Onumnuanel mo npeamety «Dusnkay.

2.3.11pumepHbIe TeMbl HHAUBHAYAJbHBIX POEKTOB

AOCOJTFOTHO TBEPJIOE TEJIO ¥ BUBI €TO JIBHKCHHSI.

Anuzotpomnus Oymar.

Baxneiimune coObITHS B UICTOPUN aCTPOHOMUU. DnekTpoeMKocTh. Konaencaropsl. [Ipumenenue
KOHJICHCATOPOB.

Betporeneparop 111 CATHAJIBHOTO OCBEILIEHHUS.

B3srisin Ha 3peHue ¢ TOUKH 3peHus PU3HKH.

Brusaue armocdepbl Ha pacnipocTpaHeHHE dIEKTPOMArHUTHBIX BOJTH, 10 Kiacc.

BnusiHre MarHUTHBIX OYpb Ha 3J0POBHE YEIOBEKA.
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Bryrpenss sneprus. CriocoObl N3BMEHEHUs BHYTPEHHEH YHEPTHH.
Bcenennas.Ctpoenue u 3Bostonus Beenennoid.I'anakTuku.

BripamnuBanue KpUCTaIIOB MEIHOTO U KEJIE3HOT0 KYIOpOoca B JOMAIIHUX YCJIOBHIX U
OIpEeNIETICHUE UX IUIOTHOCTH.

["a30BbIE 3aKOHBI.

['eomarnuTHas 3HEprUsl.

I'upponunamuka. YpaBHenue bepuymnu.

3aKOHBI COXPAHEHUS B MEXaHUKE. 3aKOH COXPaHEHUS UMITYJIbCA.

3aKOHBI COXpPAHEHUS B MEXaHUKE. 3aKOH COXPaHEHUSI SHEPTUU.

3anuch AMHAMUYECKUX TOJIOTPAMM B PE30HAHCHBIX CPEAAX.

3apoxaeHUE U pa3BUTHUE HAYUYHOT'O B3IJIsA1a HA MUP.

3aimuTa TPaHCHOPTHBIX CPEACTB OT AaTMOC(HEPHOTO AIIEKTPUUECTBA.

3Be3 /bl - BakHeWmnii 00bekT Beenennoit. [1kana 3Be3/THBIX BEIUYHH.

HzroroBnenue 0aTapen TepMonap U U3MEpPEeHHUE TEMIIEPATYPHI.

N3roTtoBieHne camoIeIbHbIX TPUOOPOB AJIS IEMOHCTPALIMH IEHCTBUSI MAarHUTHOTO TTOJIS Ha
MIPOBOJIHUK C TOKOM.

N3mepenne BpeMeHH peakIuy 4eJI0BEKa Ha 3BYKOBBIC U CBETOBBIE CUTHAJIBI
W3mepenue cuibl, HEOOXOAUMOM AJis pa3pbiBa HUTH

HccnenoBanue 3aBUCUMOCTH CUJTBI YITPYTOCTH OT JehopMariiu

HccnenoBanue 3aBUCUMOCTH MTOKa3aHUN TEPMOMETPA OT BHEIIHUX YCIIOBHM

Metopl U3MEPEHHS apTEPUATBLHOTO JTABICHUS

BrlIpamyBanue KpucTauioB

HccnenoBaHue 31€KTPUYECKOTO COITPOTUBIICHHS TEPMOPEZUCTOPA OT TEMIIEPATYPHI
N3mepenrie MHAYKIIMY MAarHUTHOTO T0JIs1 IOCTOSIHHBIX MAarHUTOB

[TpuHuMn paboThl MEE303IEKTPUUECKON 3aKUTATIKH.

OreHka AIMHBI CBETOBOM BOJHBI IO HAOIOICHUIO AU(PPAKIIMK CBETA Ha LIETTU
OrnpeziesieHne CIEKTPAIbHBIX TPAHUI] YyBCTBUTEIHLHOCTH YEJIOBEYECKOTO TJ1a3a C MOMOIIIBIO
TUGPaKIIUOHHON PEIIeTKH.

N3roToBieHne 1 UCTIBITAHUE MOJEIIH TEJIECKOMa

W3ydenue mpuHIMNa paboThl JIOMHUHECIIEHTHON TaMIOYKH

Omnpenenenne KIIJ] conmneunoit 6arapeu

W3ydeHue ABMKEHHE TeNna OPOIIEHHOTO MO YITIOM K TOPU30HTY

N3ydenue Temnopu3nuecKux cCBOWCTB HAHOKPHUCTAILIOB.

N3mepenrie KOHIIEHTPALMH 3apsKEHHBIX YaCTHIL B JIA3EPHOU IJ1a3Me.

N3mepenne ko3 uiineHTa TpeHus: CKOJIbKEHUS.

W3mepenne pazMepoB MUKPOOOBEKTOB JIa3€PHBIM JTYIOM.

N3yuenune aBuKeHUs Tena, OPOIIEHHOTO MO YTIJIOM K TOPU30HTY.

W3ydeHune 3J1eKTpOMAarHuTHBIX TOJIeH OBITOBBIX TPUOOPOB.

N3yuenune 31eKTpOXUMHUYECKUX CBOMCTB HAHOKPHUCTAILIOB

ApXUTEKTYypa MOCTOB.

[TpoeKT NIryMOU3OIAIMOHHBIC IIATHI

[TpoekTt "YMHBIN 10M"

ITpoexT "IlIkonpHAs METEOPOIOTUYECKAS CTAHIIMS

N3yuenue morouux cpeacts. Pu3nka Mplia.

[ToBepxHOCTHOE HATSKEHUE MBUTLHOTO My3bIpsi. ManieHbKoe Uy/10 y Bac JioMa.
MarHuTHbIE NOJIs, UX U3MEPEHUS U BO3/ICHCTBHUE HA KUBBIE OPTraHU3MBbI.
Hcnonbs3oBaHue MOMSPU3ALUOHHOIO METOIA JUIsl OLIEHKHU HANPSKEHMS], CO CTOSIHUS AeTalIel U
AJIEMEHTOB KOHCTPYKLIHM.

HccnenoBanue abCOMOTHO HEYNPYTOT0O yaapa U MOJIEIN PEaKTUBHOTO JBHKEHUSI METOJIOM
BU/JICO-aHAJIN3A.

HccnenoBaHue BIUSHUS Pa3IMYHBIX (AKTOPOB Ha POCT KPUCTAILIOB.

HccrnenoBanue 3aBUCUMOCTH U3MEHEHUST KOAPPUITEHTA TOBEPXHOCTHOTO HATSXKEHUS
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KUJKOCTH OT Pa3IMYHBIX (PaKTOPOB.
HccnenoBanue koebanuii npy>kMHHOTO MasTHUKA. [{udpoBas perucrpanus u oo6padboTka
JTAHHBIX.
HccnenoBanue kocmoca. OpOUTH KOCMHUYECKHX anapaToB.
HccnenoBanre 1000BOTO COMPOTHBIICHHUS, CO3/1aBA€MOT0 BO3YyXOM IIPH CBOOOTHOM IMaICHUH
Tell.
HccrnenoBanre METOIOM BUACOAHAIN3A TIOOOBOTO COYIApPCHHMSI IBYX TEJI OJIMHAKOBOW MacCCHI.
HccnenoBanue nojiera Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.
HccnenoBanue mpoiecca 00pa3oBaHus KIACTEPOB Yriiepo/aa B Ja3epHOU TUIa3Me.
UccnenoBanue cBOMCTB CHera.
HccrnenoBaHue CerHETOAIEKTPUISCKUX CITIOCOOHOCTEN MaTepHalioB.
UccnenoBanue conpoTUBIICHHS TEa Y€JIOBEKaA.
WccnenoBanue ciekTpa U3mydyeHUs UCKYCCTBEHHBIX HCTOYHUKOB CBETA.
HccnenoBanue ¢puzndeckux GakTopoB, GOPMUPYIOIIMX IEMEHTAPHBIC CIICIBI KPOBH.
HccnenoBanue 3¢ dexra Jlomiepa B MBMEHEHUH CKOPOCTH.
HccnenoBanue sBlieHUs BOBHUKHOBEHHUS CBETOBBIX MOJIOC B METAJUITMUECKOH TpyOe mpu
BHECECHUH B HEE HCTOYHUKA CBETA.
Hcropust OTKPBITHS 3aKOHOB IMHAMUKH Ha OCHOBE aCTPOHOMHYECKUX HAOJIOICHUA.
Kowmersl. JlaBnenue cBera. "ConHeuHbli BeTep'.
Kpucramibsl. Ux BbipanimuBaHue U NpuMeHEHHUE.
Marnsie Tena CoaTHEYHOU CUCTEMBI.
Mertoapl acTpodu3nueckux ucciaeaoBanuii. Paauoreneckonsl. ONTHYECKUE TEIECKOIIHI.
YrinoBoe pa3peleHne TeNECKOIa.
Mexanuka neopMupyeMbIx Tell. MexaHM4eCKrue CBOMCTBA TBEPIBIX TEI.
MoOunbHBIN TenedoH ¢ TOUKH 3peHus PU3HUKH.
MonenupoBaHue U UCCIEeIOBaHKE Mpollecca 00pa3oBaHUs MIIAHETAPHBIX CUCTEM U YEPHBIX JbBIP.
Mogenb caMOIBHKYIIETOCS YCTPOIMCTBA CITOCOOHOTO JBUTATHCS 10 33JaHHOW TPAEKTOPHH,
0OHapy>XMBaTh U OTUOATH MPETISTCTBHUS.
Hablmronenre 4acTHYHOTO COTHEYHOTO 3aTMEHUSI.
Hayxka Ha cTpake 310poBbs. BiiusHue ynbTpa3Byka Ha OpraHru3M YeJIOBEKa U yIbTpa3ByKOBast
JINarHOCTHKA.
HebnaronpusTHbie 2KOIOTUYECKUE MTOCIEICTBUS PAa0OTHI TETIOBBIX JABUTATENICH.
HenbroToHOBCKAS )KUIKOCTH
HeoOparumele namMmeHeHus: Bo BeeneHHOM.
HoBble THTIBI KOCMUYECKUX JIBUTATEIEH.
OO0 OMBITHOM OIpeIeTICHUH YIETHHON TEIUIOTHI MapooOpa30BaHUs BOIBI.
O06nexTHOE AeMoHcTpupoBaHue ¢ dekTa Jlommepa st 3BYKOBBIX BOJIH.
OcMoTuryeckas 3JIeKTPOCTaHIUS.
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.
[lepenaTounbie MEXaHU3MbI U UX BHUJIBI.
[Torenmman. Pa3HOCTh MOTEHIIMAJIOB. DKBUITOTEHIIMAIBHBIE TOBEPXHOCTH.
[TpeoOpazoBaHre 4acTOTH U3TYUYEHHS B MPOIIECCE B3aMMOICHCTBHS JIa3€pHOTO MydKa ¢
MOBEPXHOCTHIO TBEPJIOTO TeJA.
[Tpubop 11 IEMOHCTpAIMH TA30BBIX Pa3PsI0B.
[Ipumenenue rpaguKoOB NMPU U3YICHUH TETUIOBBIX SIBICHUI.
«IIputsxkenney KHOIOK, MIaBAIOIINX HA TOBEPXHOCTH BOJABI, KAK MOJI€Tb I'PAaBUTAIIMIOHHOTO
B3aUMOJICUCTBHUS TEI.
[IpuMeHeHrne MEeTOA0B MJIa3MO-XUMHUUYECKOTO TJIABJIEHUS B MIPOU3BOJICTBE HHTETPAIbHBIX
MHKPOCXEM.
PaBHoBecue TBepabIX Ten. Buabl paBHOBECHS.
Pa3zpaboTka reneparopa 3JeKTpOMarHUTHRIX BOJH M €T0 MCIOJb30BaHUE HA YPOKaX (PU3UKH.
CBs13b aCTpOHOMHUH C IpyruMu Haykamu. Kanennaps.
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Curnanuzatop MeXaHHYeCKHUX KOJICOaHHHA.

Cunel B Mexanuke. [{edopmarus u cuiia yrpyrocTu.

Cwiibl B MexaHuke. Cuiia BCeMUPHOTO TArOTeHus. Cujia TSKECTH

Cuubl B MexaHuke. Cuiia TpeHusl.

Cuctema 3emis - JIyna. ConHeuHbI€ U JTyHHBIE 3aTMEHHUSL.

CoBpeMeHHbI€ NpeicTaBieHus 0 Beenennon.

CoBpeMeHHbIE TTPEICTABICHUS O MPOUCXO0KACHUH COJIHEUHON CUCTEMBI.

Co3nanue nporpaMMsbl JJIs pacyeTa CHJIOBBIX JIMHUN 3JEKTPUUECKOTO MOJIS.
Co3snaHue coiemepa.

ConHeyHas cucTeMa - KOMIUIEKC TeJl 00IEero MpouCX 0k ICHHUS.

CoJIHEUHBIH KOJUIEKTOP.

Comnre - onmxaiimas 38e31a. Ctpoenune Conmneunoit armochepbl. ColHeUHO-3eMHBIC CBSI3U.
Crpykrypa Becenennoii. Ee paciuimpenue. PennkroBoe uznyueHue.

TennoBble ABUTATEINH.

TepMouyBCTBUTENbHBIE MATEPHUAIIBI.

Y IUBUTETBHBIN TpeX4ieH B (pU3uKe.

DuU3MYECKOE COCTOSIHUE U XUMHUECKHUI cocTaB 3Be31. PaBHOBecue 3Be3a. ICTOUHMKH 3HEprun
3BE3/I.

OBoumonus 3Be3/1. benbie kapauku. UepHbie ABIPHI.

Onektpuueckoe nose. [I[poBoIHUKYN B AIEKTPUUECKOM IIOJIE.

DIIeKTpOANHAMHUKA.

DJIEKTPOMAarHUTHbIE YCKOPUTEIHN MAcCCBhl.

DHeprus BeTpa.

DHeprus U3 OpraHuvecKux yao0peHuil.

AJbTepHATUBHBIE BUJIbI SHEPTHH.

AHanu3 3¢ (GeKTUBHOCTH UCIIOJIB30BAHUS SHEProcOeperaroiX JamIl B TUIEe U JOMa.
becnipoBoaHas nepeiadya SHEPrUu.

buenus u ux npuMeHeHue — paauonpueM, GU3NIECKrue IKCIEPUMEHTHI, TEPMEHBOKC.
BemiecTBO B COCTOSIHUH IIA3MEL.

Busyanuzanus 3ByKOBBIX BOJIH.

Brnustnue atMocdepsl Ha pacpoCTpaHEHUE DIIEKTPOMArHUTHBIX BOJIH.

BrnusiHue BHEMHUX (aKTOPOB HA 3pEeHUE MIKOTbHUKA

BrnustHue MarHUTHBIX OYph Ha 3J0POBbE UEIOBEKA.

Bnusiaue 00yBH Ha 3T0pPOBBE UETOBEKA.

BimmstHue cimprocoaeprkaux HaIMUTKOB HA BHYTPEHHHUI BOJOPOIAHBIN MOKa3aresns cpenbl pH
YeJioBeKa.

BrusiHue ynbTpa3ByKOBBIX M 3BYKOBBIX BOJIH HA POCT U Pa3BUTHE PACTEHUH.
BiustHue 351eKTpruecKoro Toka Ha OpraHu3M 4esIOBeKa.

Bona 3Hakomast 1 He3HaKoMasl.

BoIHYX1€HHBIH KOJIeOATEIbHBIH PE30HAHC.

BripammBanue KpucTauioB METHOTO U KEJIE3HOTO KYIOpoca B JOMAITHUX YCJIOBHIX U
ONpeIeTIEHUE UX IIOTHOCTH.

I'mnpo - n aspoamHamuka. 3akoH bepHymn.

JlaBiieHnE Ha JHE MOPEN U OKEaHOB.

JIBMyKeHHUE TEJ MO/ ICHCTBUEM CHJIBI TSHKECTH.

Jupmxkabmu: BYepa, CEro/IHs, 3aBTpa. ..

Huddy3us B mpupojie 1 TEXHUKE.

Juddy3us BOKpyT Hac.

3aBUCMOCTh Macchl BO37yXa B KOMHATE OT TEMIEPATyphbl U aTMOCPEPHOTO 1aBICHUSI.
3akoH ['yka.

3aKOH COXpaHEHHs UMITyJIbca. PeakTuBHOE ABM)KEHUE. Y paBHEHUE MelepcKoro.
3aKOHBI COXPAHEHUS B MEXAHUKE.
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3amuTa TPAaHCIOPTHBIX CPEICTB OT aTMOC(EPHOTO AIIEKTPUIECTBA.
W3 uctopuu OTKpBITUS PaAMOAKTUBHOCTH.
N3mepenne BpeMeHH peakiuu MOJAPOCTKOB U B3POCIIbIX.
W3mepurenp cTaTUYECKOI0 AIEKTPUIYECTBA
WudpakpacHoe U3Ty4eHHE — OKHO B HEBUIUMBINA MUD.
HccenenoBanue IBMKEHUS BO3YIIHOIO MTy3bIpsI B BA3KOM KUIKOCTH.
Hccnenoanue 3aBUCUMOCTH 3P GEKTUBHON MOIITHOCTH JAU3EIBHOTO JABUTATENS OT
TEMIIEPATypHOI'O PEXHUMa.
HccnenoBanre MOPCKUX TITyOUH.
HccenenoBanue NOBEpXHOCTHOIO HATSKEHUSI PACTBOPOB CTUPAJIBHBIX MOPOILIKOB.
HccnenoBanue paauaiioOHHOTO (hOHA yY-U3ITydeHUs Ha MPUycageOHOM ydacTKe.
HccenenoBanue CBOMCTB JIEKTPOMATHUTHBIX BOJIH B Pa3JIUYHBIX CPElax.
WccnenoBanue TEmIONPOBOIHOCTH PA3IMYHBIX MAaTEPUAJIOB.
HccenenoBanue ynpyrux coygapeHuil IByX Tell pa3HOW MaccChl C IPUMEHEHHEM BUICOAHAIIN3A.
HccnenoBanue duryp Jluccaxky.
Hccnenoanue uryMmoBoro ¢oHa B MOMEIIEHUH U Ha yIUIE
Wcropust pa3BUTHS STEKTPUIECKOTO OCBEIICHUSI.
Kanenbuuna KenpBuHa, Kak anbTepHATUBHBIM UCTOYHUK SHEPTUH.
KoHCTpyKIHs: aBTOMAaTHYECKOW KOPOOKH mepeiad.
Kpucrannnueckue u amopgusie Tena. JleQexTsl B KpucTamiax.
KyOuueckuii cCBeTOIMOIHBIA MACCHUB.
Jlazephl 1 UX TPUMEHEHUE.
MarnuTHOE 10JIe ¥ €r0 BIUSHUE Ha KUBBIE OPTaHU3MBI.
MarHnuTtHble HOCUTENU UH(POPMAIIH.
MarsuTHbIE TIOJIs, UX U3MEPEHUS U BO3/ICHCTBHUE HA KUBBIE OPTaHU3MBI.
MeTamopdh 036l MBUTBHBIX MTY3BIPEH.
MexaHn4yeckne CBOMCTBA TBEP/IX TEIL.
MoruneBckui 3B€3104€T.
Mogenb cUCTeMBI CBSI3U C UCCIIEIOBATENLCKOM CTAHIINEH, HAXOISIICCS Ha 00OpaTHON CTOpOHE
JIyHBI.
MBUIBHBIN ITY3bIPb — HEIIPOYHOE 9YJI0.
HazemHbie TpaHCIIOPTHBIE CPEICTBA C HETPAAUIIMOHHBIMU KOHCTPYKTOPCKUMH PELICHUSIMU.
HacelimenHble 1 HEHACHIIEHHBIE Mapbl. BIIa)KHOCTH BO3/1yXa U €€ U3MEPEHHUE.
O mexaHu3Me BIUSHUS MarHUTHOTO TOJIS Ha CBOMCTBA BOIbl. HOBBIE (hDaKThHI M MEPCIIEKTUBHI.
O0600menHbIi 3akoH Tunnyca-boje, kak 3aKOH KBAaHTOBaHUS TIJIAaHETAPHBIX OPOUT.
Ornpenenenne yAaelbHON 3IEKTPUYECKON TPOBOJUMOCTH IJIAMEHH CBEYH.
Onpenenenne PU3NIECKUX XapAKTEPUCTHK CTPYHBI C UCTIOIB30BAHUEM MPOTPAMMHBIX CPE/ICTB.
Ot napoBo3a /10 moe3/J1a Ha «MarHUTHOM MOIYIIIKE.
Ot mapoxoja 10 aTOMOXO0/1a.
OlLieHKa KOJIMYeCTBa BHE3EMHBIX [TUBUIU3ALMN U BEPOSTHOCTH J1JIs1 YEJIIOBEUECTBA BCTYIUTD C
HHUMH B KOHTAKT.
[TomympoBOIHUKH, UX MIPOLILIOE U Oy TyIIIee.
[Tomstpu3anus cBeTa U ee MpuMeHEHHe.
[TpoekT opraHu3aIu CBsi3u, TPAHCIIOPTA U YHEPTOOOECTICUSHM S TYHHBIX 0a3.
ITpon3BOACTBO SHEPTUMN.
[Tporeccrl paccessHUsI B pa3IUYHbBIX (DU3UUECKU 3aauax.
PaBHOBecue TBEpIBIX TEI.
PazButre npeacTaBiaeHui o dJIEKTPUYECTBE.
Pa3paboTka reHepaTopa 3J€KTPOMAarHUTHBIX BOJH U €r0 UCIOJIb30BaHUE HAa YPOKaX (U3HKH.
Poccuiickue naypearst HoGeneBckoit mpemun B 001acTH (PU3HKH.
Cwita TpeHuUsl ¥ METOIbI €€ MCCIIEIOBAHNUS.
CxopocThb cBeTa.
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CoBpeMeHHast SHEPreTUKa U MEPCIEKTUBEI €€ Pa3BUTHS.

ConHeyHas neys.

CoxpaHeHue JIEKTPUUECKON S3HEPTUN B JJOMAITHUX YCIOBUSX.
CpaBHUTENBHBIN aHATU3 METOIOB HCCIIE0BAaHUs OCBEIIEHHOCTH pabovero MecTa.
Temneparypa u ee U3MepeHue.

TennoBoe pacmIMpeHue Te U €ro yJer.

TenoBsle ABUTATEIIHN.

TepMOouyBCTBUTENIBHBIE MATEPHUAIIBI.

Tpancdopmarop Tecna.

®u3nKa U apXUTEKTypa.

®du3uKa 1 )KUBOITUCH.

®u3nka U My3bIKa.

®u3rKa ¥ IPUMETHI TOTObI.

®dusznka 1 Cropr.

®Pu3nyecKue XapakTEepUCTUKU U CBOMCTBA CHETA.

DopMHUPOBAHUE MOJISIPHBIX CUSHUM.

Urto Takoe reneparop.

DKOJIOTMYECKOE COCTOSTHUE MOETO JI0Ma.

DKCepUMEHTAJIbHOE UCCIIEI0BaHNE UCKAKEHHUH 3BYKOBBIX BOJIH B HEOAHOPOIHBIX Cpeax.
DKCTpeMalIbHbIE BOJIHBI.

DnexTpuueckas KyMyJIsLus.

DIIEKTPUUYECKHI TOK B )KUJIKOCTSIX.

DNEeKTPOJABUTATEIN U UX IPUMEHEHHE.

DJIEKTPOMAarHUTHbIE YCKOPUTEIHN MacCCBhl.

SIBienue anekTpruzaluy. IIEKTpU3aLKsl Ha IPOU3BOJCTBE U B OBITY.
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TEMATHYECKOE INTAHUPOBAHHUE

3.1. TemaTu4yeckuii miau

VYueOHas Harpy3ka 00y4aroIierocs

(akageMHUYECKHUX 4acoB)

obs3atensHast | B tom wmcne | CamocrosiTenbHas
HaumenoBanue pasiena BCEI'O ayUTOpHasl 1ab. u pabota
ydeHas MIpaKTUYECKUE oOyuJarorerocs
Harpyska 3aHATHU
BBenenue 1 1 - -
OCHOBBI MEXaHUKHU 29 21 - 6
OCHOBBI MOJIEKYIIAPHOM (PU3MKHU U 40 26 4 6
TEPMOJAMHAMUKH
DneKTpoAHAMUKA 94 54 20 30
DeKTpOMarHuTHbIE KoJieOaHus u 33 18 7 10
BOJIHBI
OnTuka 28 18 4 10
OCHOBBI crieIMaJIbHON TEOPUU 7 5 - 2
OTHOCUTEITLHOCTH
DneMeHThl KBaHTOBOU (pU3MKH 35 24 - 11
Pu3nUecKuil IPAKTUKYM 23 23 - -
WNuausuayansueiii npoext (UIT) 10 10 - 25
Hroro: 300 200 35 100

Ilpomesrcymounasa ammecmavusn ¢ ghopme IK3amena
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3.2.XapakTepucTHKAa OCHOBHbIX BU/IOB Y4e0OHOM 1eATeJIbHOCTH CTY€HTOB

Conep:xkanue
o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/I0B JIeITeJIbHOCTH CTYAECHTOB
(Ha ypoBHe y4eOHBIX IelCTBHI)

Beeoenue

VYMeHHs TOCTaHOBKM Ieliell  JeATeNbHOCTH, IUIAHUPOBaHMUS COOCTBEHHOM
JEATEIbHOCTH JUISl JOCTUKEHUS ITOCTaBICHHBIX LEJIEH, IPEABUACHUS BO3MOKHBIX
PE3yJIbTaTOB ATUX ACHUCTBUM, OPraHU3alii CAMOKOHTPOJIS U OLEHKH TOJYYCHHBIX
pe3yJIbTaToB.

PazButue cnocoOHOCTHM SCHO W TOYHO WU3JaraTb CBOU MBICIH, JIOIMYECKH
00OCHOBBIBAaTh CBOIO TOYKY 3pEHHS, BOCIPUHUMATH U aHAJIU3UPOBATh MHEHHS
co0eceJHUKOB, IIPU3HABas IPaBoO APYroro 4eJI0BEKa Ha MHOE MHEHHE.
[IpousBenenue wu3MepeHus: (U3NYECKUX BEIMYMH U OICHKA
IIOTPEIIHOCTEN U3MEPEHUN.

[IpencraBnenne rpaHULIbI MOTPEUTHOCTEH U3MEPEHUH MPH MOCTPOSHUH T'PaPUKOB.
YMeHue BbICKa3bIBaTh IMIIOTE3bI AJIs 00bSICHEHHs HAOII0AaEMBIX SIBJICHUI.
YMenue npeaiaratb MOJEIH SIBJICHUM.

VYkazaHue rpaHul] IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.

N3noxeHnne OCHOBHBIX IIOJIOKEHUI COBPEMEHHOW Hay4HOW KapTHHBI MUpA.
[IpuBeneHue nMpuUMepoB BIUSHUS OTKPBITUH B (PM3MKE HA MPOrpecc B TEXHHUKE U
TEXHOJIOTMH IPOU3BOJICTBA.

Vcnonb3oBanue MHTEpHeTa U1 NoUCcKa HHPOPMALUU

TPaHULbI

1. OcHOBBI MEXaHUKH

Kunemamuxa

[IpencraBieHne MEXaHUYECKOTO [BHKEHUSI Tejla YPAaBHEHUSMH 3aBHCHUMOCTU
KOOpPJMHAT U MPOECKUHEN CKOPOCTU OT BpeMeHU. [IpencraBieHne MEXaHUYECKOTO
JIBUKEHUS Tena rpadukaMu 3aBUCUMOCTH KOOPAMHAT M MPOEKIUEH CKOPOCTH OT
BpeMeHu. OripeziesieHne KOOpAUHAT MPONIECHHOTO ITYTH, CKOPOCTH U YCKOPEHUS
Tena 1o rpadukaM 3aBUCUMOCTH KOOPJAWHAT U MPOEKIIHI CKOPOCTH OT BPEMEHH.
OrmpezienieHne KOOPJIWHAT MPOWUJEHHOTO MYTH, CKOPOCTH M YCKOPEHHS Tea I0
YPaBHEHUSM 3aBUCUMOCTH KOOPJAMHAT U MPOEKLUNA CKOPOCTH OT BPEMEHHU.
[IpoBeneHne CpaBHUTENBHOTO aHAIW3a PABHOMEPHOTO M PaBHONEPEMEHHOTO
JIBUKCHUI.

VYkazaHue HCHOJIb30BAHUS MOCTYNATEIbHOTO W BpAIATEIBHOTO JBH)KCHUW B
TEeXHUKE.

[Tpuobperenue omnbiTa pabOTHI B TPYIITIE C BHIMOIHEHUEM PA3JIMYHBIX COLUATBHBIX
ponen.

Pa3paboTka  BO3MOXHOW  CHUCTEMBI  JEHCTBMM U KOHCTPYKIIUH  JJIA
AKCIIEPUMEHTAIBHOIO OINpPENEICHU KUHEMAaTUYECKUX BeaW4uH. [IpencraBiieHue
nH(pOpManuu 0 BUJAX JBIKCHUSI B BUJE TaOIUIIBI

3akonbl
MEXaHUuKuU
Hviomona

OObsicHEeHHE JeMOHCTPAIlMOHHBIX OSKCIEPUMEHTOB, MOATBEP)KIAIOMIUX 3aKOH
nHepuun. HM3mepenue maccel Tena. M3MepeHne cuilbl B3aMMOJEWCTBHUS TeEIl.
Beluncnenne  3HayeHUs  CWJI [0 M3BECTHBIM. 3HAQUYEHUSM  Macc
B3aUMOJICHCTBYIOIIMX TEJI U UX YCKOPEHUM BprunciieHHe 3Ha4eHUs yCKOPEHHU
T€J MO MU3BECTHBIM 3HAYEHMSIM JIEHCTBYIOIIMX CHII U Macc Tel (CpaBHEHHUE CHIIBI
JEUCTBHS U IPOTUBOJAEUCTBUA. [IprMeHeHne 3ak0Ha BCEMUPHOTO TATOTEHHUS IIPU
pacuerax CWJI M YCKOPEHHUH B3auMOJEHCTBYIOIIMX Tel (CpaBHEHHME YCKOPEHMS
cBoOOAHOrO majeHusi Ha IutaHerax ColHeyHOW cucTeMbl BhineneHue B TekcTe
y4eOHHKa OCHOBHBIX KaTeropuil HaygyHOW MH(POpPMaIuu

3axonwi
COXpaHeHus
MexaHuke

8

[IpumeHeHne 3akOHAa COXpAHEHHUS MMITYJIbCca JJIsi BBIYMCIECHUS H3MEHEHUI
CKOPOCTEH TeJl IIPU UX B3aUMOIEHUCTBUIX.

N3mepenne paboThl U1 M U3MEHEHNWE KHHETUYECKOW PHEPTUH Telia. Berunciienue
pabOThl CHJI W UW3MEHEHHS KHHETHYECKOM SHepruu Tena. Brrumcienue
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MOTCHIMAJIbHOW DJHEPIMM TEJI B TIPABUTALIMOHHOM  IIOJE.
MOTEHIMAILHON SHEPruM YOpyro JAeGOpMHPOBAHHOTO Tela
nedopMaruy 1 KeCTKOCTHU Tea.

IIpuMeHeHHEe 3aKkOHAa COXPAHEHUS MEXAHMYECKOW OHEPruu
pe3yJIbTaTOB B3aMMOJCHCTBUM TEJI T'PABUTALIMOHHBIMHA CHJIA-
YIIPYTOCTH.

VYka3aHue rpaHuLl IPUMEHUMOCTH 3aKOHOB MEXaHHKHU.

VYkazanue y4eOHBIX AUCHUIUINH, MPH U3yYEHUH KOTOPBIX HCIIOJIB3YIOTCS 3aKOHBI
COXPAHEHHUS

Onpenenexnue
00 HW3BECTHOHU

IIpU  pacyerax
MH M CHJIaMH

2. OcHOBBI MOJIEKYJIAPHOH (PM3MKHM ¥ TEPMOIUHAMHUKH

OcHogvl BoinonHeHue HKCIEPUMEHTOB, CIYXalluX Ui OOOCHOBAaHUS MOJIEKYJSPHO-
monexkynapHot | kuHetuueckoit reopuu (MKT).
KuHemuyeckou | Pemienne 3amad ¢ NPUMEHEHHMEM OCHOBHOTO ypaBHEHHUS MOJEKYJISIPHO-
meopuu. KHHETHYECKOW TEOPHH T'a30B.
Omnpenenenue mapaMeTpoB BEIIECTBa B ra3000pa3HOM COCTOSHUM HAa OCHOBAHHUH
YpaBHEHHsSI COCTOSIHHS UICATBHOTO rasa.
Omnpenenenue mapaMeTpoOB  BeElIeCTBA B  ra3000pa3HOM  COCTOSHUU H
MPOUCXOAIIMX TporieccoB 1o rpadukam 3asucumoctu p (T), V (T), p (V).
OkcnepuMeHTanbHoe HccnenaoBanue 3asucumoctd p (T), V. (T), p (V).
[IpencraBnenue B BUaE rpadukoB M30XOPHOTO, H300apHOTO M M30TEPMUYECKOTO
MIPOLIECCOB.
Brruuciienue cpeqHeil KHHETHUECKOW YHEPTUH TEIUIOBOTO JIBHKEHHS MOJIEKYJ IO
M3BECTHOM TeMIlepaType BellecTBa.
Bricka3piBanue rtumnore3 Ui OOBSICHEHWs HAONIOMAaeMBIX SIBICHUH. YKazaHue
IpaHull IPUMEHUMOCTH MOJIETIN «UAealbHbIN ra3» u 3akonHoB MKT
Ocnogwl W3Mepenne KoarmuecTBa TEIIOTHI B IMIPOIECCaX TEIUIOTePEeIauH.
mepmoounamux | Pacyer KkonumdecTBa TEIUIOTHI, HEOOXOAMMOTO [UIl OCYIIECTBIIECHHS 3aJaHHOTI'O
u npolecca ¢ Teronepeiadei.
Pacuer u3aMeHeHUs BHYTpeHHEH SHEpruu Tej, paboThl U NEPEeAaHHOT0 KOJIMUECTBa
TEIUIOTHI C UCTIOIH30BAHUEM IIEPBOTO 3aKOHA TEPMOTNHAMHKH.
Pacuet paboTbl, cOBEpIIEHHOM ra3oM, 1o rpaduky 3aBucumoct p (V).
Beruuciienne paboThl ra3a, COBEPUICHHON TIPM W3MEHEHHH COCTOSIHHS T10
3aMKHYTOMY ITUKITY.
Boeruncnenne KIIJ[ mpu coBepiieHnn razom pa®oThl B Ipoleccax H3MEHEHHUS
COCTOSIHUS 110 3aMKHYTOMY LIUKITY.
OOBsicHEeHHE TPUHIIAIIOB JICHCTBHS TETUTOBBIX MAIIIWH.
JleMoHCTpauuss poiau (U3UKH B CO3JAaHUU M COBEPLICHCTBOBAHMM TEIUIOBBIX
JIBUTATENEH.
W3noxeHne cyTu 3KOJOTMUYECKUX MpoOseM, 0O0yCIOBICHHBIX PaOOTON TEIIOBBIX
JBUTATEINEH U IPEIO’KEHHE MTyTH MX PEIICHUSI.
YkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB TEPMOJAMHAMHUKH.
YMeHrne BeCTH [UalloT, BBICTYIIMBAaTh MHEHHE ONIOHEHTa, YYacTBOBAaTh B
JMCKYCCHH, OTKPBITO BBIPAXKaTh U OTCTAaUBATh CBOIO TOUKY 3PEHUSI.
VYkazanue y4eOHBIX TUCIHIUINH, MPH W3YYEHUH KOTOPHIX HCIIONB3YIOT YUeOHBIH
MaTepuai «OCHOBBI TEPMOJAUHAMUKIY
Bzaummnvie N3mepenne BIaKHOCTH BO31yXa.
npespaueHusl Pacuer konMuecTBa TEMJIOTHL, HEOOXOJUMOIO JUIS OCYLIECTBIEHHs Mpolecca

Jcuoxocmet U
2azos. Teepovie
mea.

Tepexo/ia BEMIECTBA U3 OJHOTO arperaTHOro COCTOSTHUS B IPYTOE.
DKCNEepUMEHTAIBHOE HUCCIIEIOBAHME TEIUIOBBIX CBOMCTB BemlecTBa. [IpuBenenue
MIPUMEPOB KANMUJUTSIPHBIX SIBJICHUH B OBITY, PUPOJIC, TEXHUKE.

HccnenoBanne MEXaHMYECKUX CBOMCTB TBEPABIX TEI.
[Ipumenenne (U3UYECKUX TOHATUA W 3aKOHOB B
pohEeCCHOHATLHOTO XapaKTepa.

ydeOHOM MaTepuale
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Hcnonb3oBanne HMHTepHera nans mnoucka uHHGopManuu o pa3paboTkax U
PUMEHEHHSIX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MaTepPHAIOB

3.2J1eKTPOIMHAMHUKA

Onexmpocmamu
Ka

Breraucnenue cun BSaHMOIIGfICTBPISI TOYCYHBIX DJICKTPHUYCCKUX 3apsa10B.
Bbruncnenue HanpsKEHHOCTH  BJIEKTPUYECKOrO IOJsl OJHOTO M HECKOJBKHX
TOYEUYHBIX JIEKTPUYECKUX 3apSAI0B.

Brruncnenue noTeHnuana 3JIeKTpUYeCcKOro Mmojisi OXHOTO U HECKOJIBKUX TOYEYHBIX
JIEKTPUYECKUX 3apsAI0B.

W3mepenue pa3HOCTH MOTEHIUAIIOB.

H3mepenue SHEPIUU JIEKTPUYECKOTO MOJIA 3apSHKEHHOIO KOHAEHCATOPa.
Brruncnenue sHepruu 3JIEeKTPUYECKOTO OIS 3apsHKEHHOIO KOHIEHCATOPa.
PazpaGoTka mmaHa # BO3MOXKHOW CXEMbI JI€HCTBHH 3SKCIEPUMEHTAIBHOTO
OIIpeeICHUs INEKTPOEMKOCTH KOHJICHCAaTOpa u JUDJIEKTPUIECKON
IIPOHUIIAEMOCTH BEUIECTBA.

IIpoBeneHne CpaBHUTEIBHOIO aHAIN3a IPABUTALIMOHHOIO U JIEKTPOCTATUYECKOTO
oJIeN

Tlocmosnnviu

I/ISMepeHI/Ie MOIIHOCTH 3JICKTPUYICCKOI'O TOKA.

mox. Tox 6 | U3mepenune DJIC U BHYTpEHHETO CONPOTHUBIIEHUSI UCTOYHUKA TOKA. BrinonHeHnue
DA3TUYHBIX pacyeToB CUJIbI TOKA U HANPSDKCHUM HA y4acTKaX 3JIEKTPUUECKUX LIETICH.
cpeoax. OOpsicHeHHE HAa TpUMEpEe DJCKTPUYECKOM IeNmu C ABYMS HMCTOYHHKAMH TOKa
(B1C), B kakoM ciay4yae MCTOUHHUK 3JIEKTPUUECKOM 3HEPruu paboTaeT B peKuMe
reHepaTopa, a B KAKOM — B PEKHUME IOTpeOUTes.
OOBbsicHeHHEe MPUPOBI NIEKTPUUECKOrO0 TOKAa B METaJlIax, JIEKTPOJIUTAX, ra3ax,
BaKyyMe€ U IOJYIPOBOJAHHMKAX [IpumeneHue »5IeKTpoaM3a B TEXHHUKE.
[IpoBenenue CPaBHUTEIILHOTO aHaJIn3a HECaMOCTOSITEJIBHOTO u
CaMOCTOSITEJILHOTO Ta30BbIX Pa3psiiOB
Omnpenenenne TemnepaTypbl HUTH HaKaJIUBaHUS.
N3mepenue 31eKTprUUecKoro 3apsijia AJIeKTpoHa.
CHATHE BOJIBTAMIIEPHON XapaKTEPUCTUKH JUOJA.
[IpoBeneHne cpaBHUTENBHOIO aHAJIM3A MOJIYIPOBOIHUKOBBIX JUOJ0B U TPHOIOB.
Hcnonb3oBanue MHTEpHETa U1l TOMCKa MH(OPMAIIMK O MEPCIEKTUBAX Pa3BUTHUS
MOJYTPOBOIHUKOBOW TEXHHUKH.
YcTaHOBKa NPUYMHHO-CIIEICTBEHHBIX CBSI3EH
Maenummnoe W3mepenne MHAYKIIMM MarHUTHOIO MOJjsl. Bbruucnenuwe cui, AEHCTBYIOUIMX Ha
noie. IIPOBOJAHUK C TOKOM B MarHUTHOM IIOJIe. BpIUMClIeHHE CWII, NEHCTBYIOIIMX Ha
Onekmpomaznu | HIEKTPUUECKUH 3aps]l, IBUKYIIUNCS B MATHUTHOM I10JIE.

MHAsL UHOYKYUS.

HccnenoBanue BIEHUN JIEKTPOMArHUTHON UHAYKIUU, CAMOUHIYKLIUH.
Brruncnenue 3Hepruym MaraHuTHOTO MOJIS.
OOBsicHeHHEe PUHIINIIA ASHCTBHS SJIEKTPOIBUTATEIS.
OObsicHEeHHWe TMPUHINIMA JCUCTBUS TeHepaTopa
AJIEKTPOU3MEPUTENBHBIX IPUOOPOB.

OObscHeHre MPUHIIMIIA JEHCTBUS Macc-crieKTporpada, yCKOpUTenei 3apsKeHHbIX
4acTHLI.

OObscHeHHE pOJIM MArHUTHOTO MOJsT 3eMJIM B JKU3HM PACTEHUM, >KUBOTHBIX,
YEJI0BEKa.

[IpuBeneHre mHpUMEPOB NPAKTUYECKOTO NPUMEHEHUS HW3YYEHHBIX SIBICHU,
3aKOHOB, IPUOOPOB, YCTPOUCTB.

[IpoBeneHne  CpaBHHUTENBHOIO  aHAJIM3a  CBOWCTB
MAarHUTHOT'O U BUXPEBOI'O JIEKTPUUECKUX ITOJIEH.
OObsicHeHHEe Ha TpUMEpe MAarHUTHBIX SBJICHHUM, MoueMy (U3UKY MOXKHO
paccMaTpuBaTh Kak METaJUCLUIIINHY

OJICKTPUYCCKOI0 TOKa U

SJICKTPOCTATUYICCKOIO,

4.2JIeKTPOMATHUTHBIE KOJIEOAHNS U BOJIHbI
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OnekmpomacHu
MmHbvle
Konebanus

HabnroneHune ocruiorpaMM rapMOHHYECKUX KOJeOaHUH CHIIbI TOKA B LIETIH.
N3mepenue 371eKTpOeMKOCTH KOHIEHCATOPA.

W3Mmepenne MHIYKTUBHOCTD KaTyILIKH.

HcenenoBanue sABJICHUA JIEKTPUYECKOTO PE30HAHCA B ITOCIEA0BATEIbHON LEIH.
[IpoBenenue ananoruu Mexnay (U3NYECKMMU BEIIMYMHAMH, XapaKTEPU3YIOIIUMHU
MEXaHUYECKYIO U AJIEKTPOMArHUTHYIO KOJICOATEIbHbBIE CUCTEMBI.

Pacyer 3HaueHnii cuibl TOKa M HANPSDKCHMS HA JJIEMEHTAaX LENH MEPEMEHHOIO
TOKa.

HccnenoBanue npuHUUIA AeWcTBUS TpaHc(hopmaTopa.

HccnenoBanne  npuHuuMIa  JEHCTBHS — TEHEpaTopa  IIEPEMEHHOI0  TOKA.
Hcnonb3oBanue MHTepHeTa Uil moucka MHGOPMAIMK O COBPEMEHHBIX CIIOCOOAX
Iepeladyy dIEKTPOIHEPIUH

OnexmpomacHu
MHble 0HbL

Ocy1ecTBieHre paguonepeaadu u paguornpuema.

HccnenoBanue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOUIBLHOTO
TenedoHa.

Pa3BuTHE IICHHOCTHOTO OTHOIIICHUS K U3y9aeMbIM Ha ypoKax (hU3MKU 00BEKTaM H
OCBaMBaEeMbIM BUAM JIEATEIbHOCTH.

OObsicHeHHE NPUHIIUIIHATIBHOTO  pa3Iuyus IPUPOIBI VIIPYTUX u
ANEKTPOMArHUTHBIX BOJIH.

N3noxenne CyTd 3KOJOTHYECKUX MPOOJIEM, CBS3aHHBIX C 3JIEKTPOMArHUTHBIMU
KoJ1e0aHUsSIMU U BOJTHAMH.

OOBbsiCHEHHE POJHM 3JICKTPOMArHUTHBIX BOJH B COBPEMEHHBIX HCCIICIOBAHUSX
Bcenennoit

5.0nTuKa

Ceemosble
80JIHbL

[IpumeHeHHEe Ha NpPAKTHKE 3aKOHOB OTPaKCHUs M IIPEIIOMIICHUS CBETa IIPH
pellIeHnn 3a1au.

Onpenenenne COEKTPAIbHBIX I'PAHUL] YyBCTBUTEIBHOCTH YEJIOBEYECKOTO IJ1a3a.
YMenue crpouTh U300pakeHHUs MpPEeIMETOB, JaBaeMmble JMH3aMH. Pacder
paccTOsIHUSA OT JIMH3BI 10 U300pakeHHs TpeIMeTa.

Pacuer onTudeckoil CUIIbI JIMH3BI.

N3mepenue pOKyCHOTO pacCTOSIHUS JTUH3BI.

Habmtonenue siBneHus uHTepdepeHy >IeKTPOMarHuTHBIX BoJH. HaOmronenue
ABNICHUST ~ AU(paKIUM  AJIEKTPOMarHUTHBIX BOJH. HaOmioneHue — siBieHus
MOJIAPU3aLUU 3JEKTPOMArHUTHBIX BOJH. M3MepeHue AIuHBI CBETOBOM BOJIHBI I10
pe3yiabTaTaM HaOJIOICHUS IBJICHUS UHTEPHEPEHIIHH.

HabGmronenue siBnenus nudpakiny cBeTa.

HaGnroneHue siBieHUs MoJsipU3aluy U TUCTIEPCUU CBETA.

[Tonck paszauuuii U CXOACTBA MEXAY JAW(PAKIMOHHBIM M JAUCIEPCHOHHBIM
CIEKTPaMH.

[IpuBeneHre mpUMEpPOB TMOSABIEHUS B MPHUPOAE U HUCIHOJIb30BAaHUS B TEXHHUKE
SABJICHUI MHTEephEepeHINH, TU(PAKIINU, TOISIPU3AMH U TUCTIEPCUH CBETA.
[lepeuncnenne MeTOAOB NO3HAHMS, KOTOPbIE MCIIONB30BaHbl IPU H3YYEHHUH
YKa3aHHBIX SIBJIEHUI

Habntoienne nuHelyaThIX ClIEKTPOB.

Pacyer 4YacToThl M NIMHBI BOJHBI MCIIyCKAEMOIO CBETa IIPH IEPEXO0Je aroma
BOJOpPOJAa M3 OJHOTO CTAalMOHAPHOTO COCTOSIHUSA B JApyroe. OObsiCHEHHE
IIPOUCXOXACHUS JIMHENYATOr O CIIEKTpa aToMa BOAOPOJA U pa3InuMsl JIMHEHYAThIX
CIEKTPOB Pa3IMYHbIX I'a30B.

HccnenoBanue JTMHENYATOTO CIIEKTPA.

6.0cHOBBI CIelIHAJILHONH TEOPUH OTHOCUTEIbHOCTH
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Ochogbi OObsicHEeHWe 3HAUYUMOCTH oOmbITa MaiikenbcoHna-Mopiu dopmyIUpOBaHUE
CneyuanbHou noctynaroB. O0bscHeHue 3P dexTa 3amesieHuss BpeMeHH. Pacder 3Hepruu mokos,
meopuu UMITYJIbCA, SHEPTUU CBOOOIHOM yacTuilbl BpipaboTka HAaBBIKOB BOCHPHUHHUMATH,
OMHOCUMENbHO | AaHAIIM3UPOBATH, TIepepadaThIBaTh U MPEABIBIATE HHPOPMAITUIO B COOTBETCTBUU C
cmu [IOCTABJIEHHBIMHU 3a/1a4aMH

7. DJieMeHTbl KBAHTOBOW QU3NKHU
Keanmosas HaGmonenue doroannekrpudeckoro s dexra.
onmuxa Oo6mbsacHenne 3akoHOB CTOJIETOBA HA OCHOBE KBAHTOBBIX MPE/ICTABICHUN.

Pacuer MaKCUMaJIbHOMN KMHETUYECKOU JHEpruu 3JIEKTPOHOB npu
dhoToanekTpuueckoM dddexre.

Omnpenenenne pabOTBHl  BBIXOJA OJEKTPOHA 1O TpaduKy 3aBUCHMOCTH
MaKCUMaJIbHOW KHHETUYECKOM 3HEPruu (POTORIEKTPOHOB OT YaCTOTHI CBETA.
N3mepenue paboThl BbIXO/1a 3JIEKTPOHA.

[lepeuncnenue npubopoB YCTaHOBKH, B KOTOPBIX IpUMEHsIeTCs
0e3MHEPIMOHHOCTE (GoTOdIPeKTa.

OOpsicHeHHE  KOPIIYCKYJISIPHO-BOJIHOBOTO  Jyalu3mMa  CBOMCTB  ()OTOHOB.
OObsCHEHNE POJIM KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHON (DU3UKHU

Duzuka amoma

HccnenoBanue npuHIMIa padoThl JIOMHUHECIICHTHOM JTaMIIbl. BbIYrcIIeHne TITHHBI
BOJIHBI Jie bpoiiis dacTuibl ¢ M3BECTHBIM 3HAYeHHEM umnyiabca HaOmionenue u
00BsSCHEHHE MMPUHIINIIA JEHCTBUS Jla3epa.

[IpuBeneHre npuMePOB UCITOIB30BaHUS JIa3epa B COBPEMEHHON HAYKE U TEXHUKE.
Hcnonws3oBanne WMHTepHeTa Uil moMcka WHGOpPMAIMU O IEPCHEKTHBAX
MIPUMEHEHUS JIa3epa

Qusuxa
amomHo2o a0pa

HabGmonenue TpekoB anbda-gactuil B Kamepe Bunbcona. PerucrpupoBanue
SIIEPHBIX M3JIy4€HUH C MOMOLIBIO cueTurKa I eirepa.

Pacuer snEprum cBA3M aTOMHBIX SIEP.

Omnpenenenue 3apsiga U MaccOBOIO 4YMCIAa aTOMHOTO sJipa, BO3HUKAIOIIETO B
pe3yJIbTaTe paMOAKTUBHOIO pacIaia.

Brruucnenue sHepruu, 0CBOOOXKIAIOMICHCS MPU PAJUOAKTUBHOM pacmaje.
Omnpesnenenre NpoayKTOB AIEPHON peakinu.

Brruucnenune sHepruu, 0cBOOOXKIAIOMICHCS TP SAEPHBIX peakuusx. [loHnmanue
NPEUMYIIECTB UM  HENOCTATKOB  MCIIOJB30BaHUs  aTOMHOM  JHEPrud U
WOHHU3UPYIOIINX U3IYYEHU B TPOMBIILIEHHOCTH, MEIUIIMHE.

W3noxkeHrne CyTH OKOJOTMYECKHUX MPOOJIeM, CBSI3aHHBIX C OHOJOTHYECKUM
JICWCTBUEM PAIMOAKTUBHBIX U3TYyYEHHI.

[IpoBenenne KiIacCH(PUKAIMU DIEMEHTAPHBIX YacTHI[ MO UX (QHU3NYECKHM
XapakTEepUCTUKaM (Macce, 3apsiay, BpEMEHH KU3HH, CIIUHY U T. 11.).
[IpencraBienne o XxapakTepe YeThIPEX TUTIOB PyHIAMEHTAIBLHBIX B3aMMOACHCTBHIMA
AJIEMEHTAPHBIX YaCTHI] B BUC TaOTUIIBI

[TonnMmanue 1IeHHOCTEW HAyYHOTO MO3HAHUS MUpPa HEe BOOOIIE /7Sl YeTIOBEUeCTBA B
LEJI0OM, a Ui KaXJO0ro CTYAEHTa JMYHO, LEHHOCTEH OBJAJECHHUS METOAO0M
HAyYHOTO TO3HAHUSA JUIA JOCTHXKEHHS YCIexa B JIOOOM BHJE MPAKTUYECKOU
JEATEIIbHOCTH

4. YCJOBUSA PEAIM3ALUU ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

4.1. Tpe6oBaHMSA K MUHUMAJIbHOMY MAaTE€PUAJbLHO — TEXHHYECKOMY o0ecneYyeHnIo

OcBoeHue nporpamMmbsl yueOHOW TUCUUIUIMHBI «DU3KKa» MPOXOJUT B yueOHOM KaOuHeTe, B

KOTOPOM HMeeTCsl CBOOOAHBIN nocTyn B MHTepHET BO BpeMs ydyeOHOTO 3aHATHA U B IEPUOJ
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BHEY4YeOHOW JeATeNbHOCTH oOydarommxcsi. B coctaB kabuHera (u3MKM BXOAMT JabopaHTCKas
komHara. [lomemenue  kaOuHera  (QU3UKU  ynoBieTBopsieT  TpeboBaHusiM  CaHUTapHO-
SMHUIEMHOJIOTMYECKUX MPAaBUI M HOPMATUBOB M OCHAIICHO TUIOBBIM OOOPYJOBAaHHEM, YKa3aHHBIM B
HACTOSIIIUX TPEOOBaHMSIX, B TOM YHCIE CICHUAIU3HPOBAHHONW Y4eOHON MeOenbi0 M CpeACcTBaMHU
00y4yeHHUsl, JOCTATOUYHBIMU ISl BBIIIOJIHEHUS TpeOOBaHMH K YpPOBHIO IOJrOTOBKM oOyuaromuxcs. B
KaOuMHeTe uMeeTcss MyJIbTHUMeAMHOe o0opynoBaHue. B cocraB y4eOHO-METOAMYECKOIO U
MaTepHaIbHO-TEXHUYECKOro 00ecreueH sl MporpaMmbl Y4eOHON AUCHUIUIMHBL «DU3UKa» BXOIST:

* aBTOMaTU3UPOBaHHOE pabouee MECTO IPEeroiaBaTells;

* HarJIsIAHBIC TOCOOMS (KOMIUIEKTHI YY€OHBIX TaOJHII, TUTAKATHI);

* nH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIE CPE/ICTBA;

* TEXHUYECKHE CPEICTBA O0YUCHUS;

* IGMOHCTpAIIMOHHOE 000pynoBaHKe (00IIEro Ha3HAYCHUS U TeMaTUYecKre Habophbl);

* 1aboparopHoe obopynoBaHue (00IIET0 HA3HAYCHUS U TeMAaTHIECKHUe HabopBhI);

* CTaTUYECKHE, IMHAMUYECKUE, IEMOHCTPALIMOHHbIE U Pa3/1aTOYHbIC MOJIEIH;

* BCIIOMOTaTelIbHOE 000PY0BaHUE;

* KOMIUIEKT TeXHUYECKOH TOKyMEHTAlll1, B TOM YHCIIE [TACopTa Ha CPeIcTBA O0yUYEHUs], MHCTPYKLIUU
10 UX UCMOJIb30BAHUIO U TEXHUKE OE30I1aCHOCTH;

* y4eOHHMKH, YyueOHO-Meroanyeckne KoMiuiekTel (YMK), yueOHble mOCOOMS, CIpPAaBOYHHKH,
METOAMYECKHE pa3pabOTKH, HaydyHas W HAy4YHO-TNOMYJSIpHAs JUTEparypa eCTECTBEHHO-HAyYHOTO
cojiep KaHus1, 00eCIIeUNBaIONINE OCBOCHNE YICOHOU AUCIUIUTUHBI «DHU3UKaY», pEKOMEHIOBAHHBIC HITH
JOMYIICHHbIE JUISI KCIOJIb30BAaHUs B TPOQPECCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3AIUAX,
peanu3youmx 00pa3oBaTelbHyI0 IPOrpaMMy CpeiHero odmero oOpa3oBaHus B Ipeaesiax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 001Iero 00pa3oBaHMs.

CTyneHTbl UMEIOT BO3MOXHOCTh JOCTyHa K OSJIEKTPOHHBIM Yy4eOHbIM MarepuajgaM 1o (QH3HKe,
HMEIOIIUMCS B CBOOOJHOM AOCTyIE B ceTH MHTepHeT (3IeKTPOHHBIM KHUI'aM, IPaKTUKyMaM, TecTaMm,
Marepuaiam EI'D u np.).

4.2. UndopmanuonHoe odecrneyenmne

OcCHOBHBbIC MCTOYHHUKH:

I.Mskumes I'.S. ®dusuka, 10 kmacc: yue0. [Ing oOmeoOpasoBar. YupexaeHuid: 0a30BbI U
npodui. ypoenu/ I'. 5. Msxuiues, b.b. byxosues, H.H. Cotckuii; nox pen. B.M. Hukonaesa.- 17-
e u3a.-M.: Ilpocsemenue, 2016.-366 c.

2. Mskumes .. ®usuka, 11 xmacc: yueb. [nst obmeobpazoBaT. YupexaeHuil: 0a30BbIl U
npodun. yposenu/ I'.J. Mskumes, b.b. Bbyxosunes, B.M. Yapyrun; mox pea. H.A.
[TapdentneBoii.- 21 uza.-M.: IIpocsemienue, 2016.-399 c.

3. Hmwurtpuena B.®. 3anaun no ¢usuke: yued. mocodbue. — M., 2016.

4. mutpuea B.®. ®usnka: yaebHuk. — M., U3natenbckuii neHTp «Axagemusi», 2016.-448 c.

5. JImutpueBa B.®. ®usnka: coopHuK 3amau.— M., U3narensckuit ieHTp «Akagemus», 2016.-256
C.

6. [Amurpuesa B.®., JL.U. BacunbeB; dusuka: KOHTpOJabHbIE Marepuansl.— M., M3narenbckuit
neHTp «Akagemusi», 2016.-112 c.

7. ObCZnanium.com - 3J€KTPOHHO-OMOIMOTEUHAs! cucTeMa OT mpaBoobnanarens, Tapaco O.M.
®dusmka, yuebHoe nmocodue, M., uznareasctso @opym, 2019

8. OBC Znanium.com- 3JIe€KTpOHHO-OMOJIMOTEYHAs CUCTeMa OT mpaBooOiazarens, bammakos
M.U. ®usuka, yueonuk 10 knacc, M., uznarensctBo KuoPyc, 2017.
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OBC Znanium.com- 3JEKTPOHHO-OMONMOTEYHAs CHCTeMa OT TpaBooOiamarens, bamMakos
M.U. ®usuka, yaebnuk 11 xmace, M., mzgarensctBo KaoPyc, 2017.

I[OHOJIHI/ITCJILHBIE HCTOYHHUKMU:

Tpodumonra T.U., ®upcor A.B. ®uzuka mis npodeccuii M cnenuaibHOCTEH TEXHUYECKOTO U
€CTeCTBeHHO-Hay4yHoro mpoduneii: COopHMK 3amad: yued. MOcoOMe [UIsl CTYICHTOB
npodecCHOHATBHBIX ~ 00pa30BaTEeNbHBIX  OpraHM3allii, OCBaMBAIOLIMX TNpodeccuu U
crnenuansHoct CI1O. — M., 2017

Tpodumona T.U., ®upcor A.B. ®usnka mais npodeccuit U crenuaaIbHOCTEH TEXHUYECKOTO U
€CTeCTBCHHO-Hay4HOro mpoduneii: Pemenus 3amgad: yueb. mocobWe [UIsi CTYJIECHTOB
npodeccuoHanbHbIX ~ 00pa3oBaTeNbHBIX  OpraHM3allMii, ocBauBaroUMX mpodeccun U
cnemmanpHoctu CIIO. — M., 2016

OupcoB A.B. Ousuka ans npodeccuil W CHENUAIBHOCTEH TEXHUYECKOIO U €CTEeCTBEHHO-
HayyHOro mpoduueit: y4eOHUK JUIs CTYOEHTOB MpOo(ecCHOHANBHBIX 00pa30BaTEIbHBIX
opraHu3zanyii, ocsanBaronmx npogeccuu u cnenuansuoctu CIIO/mon pen. T.U. Tpodumosoii.
-M., 2017

HNHTepHeT-pecypcsl

. http://fcior.edu.ru/ (denepanpHblii HEeHTP HHOOPMALIMOHHO-00PA30BATENIBHBIX PECYPCOB).

https://Ibz.ru/metodist/iumk/physics/e-r.php (M3garensctBo bunom Jlaboparopus 3HaHMIA ).
http://school-collection.edu.ru/collection/ (Emunas kosiekmus 1udpoBbIX 00pa3oBaTeIbHBIX

pecypcoB).
http://nuclphys.sinp.msu.ru/introduction/nobelprice.htm (HobGeneBckue naypeatsi no ¢pusuke).

http://nuclphys.sinp.msu.ru/ (Anepuas ¢usuka B UntepHete).
http://kvant.mccme.ru/ (Hay4HO-HOMYJISPHBIA PU3NKO-MaTeMaTHdecKuil )xypHan «KBaHT»).

https://elementy.ru/catalog/8707/Put v nauku estestvenno nauchnyy zhurnal dlya molodezh

1_yos_ru (ecTeCTBEHHO-HAayuYHBIN >KypHa i Mosoaexku «IlyTe B HayKy»)
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4.3. YcaoBus peaanszauuu padoyeil mporpaMmbl 1JI1 MHBAJIHUI0B M JIUI C OTPAHUYEHHBIMH

BO3MOKHOCTSAAMM 310POBbSA

B cootBerctBuM ¢ DenepanbHbiM 3akoHOM «O0 obOpaszoBanuu B Poccuiickoir Deneparum»
npodeccuoHanbHOoe 00pa30BaHHE OO0YYaIOLIMXCA C OrPAaHUYEHHBIMH BO3MOXHOCTSIMM 310POBbs
OCYIIECTBIIICTCS. HAa OCHOBE [aHHOW IIporpaMMbl, KOTopas He TpeOyeT ajanranuu, oOydeHue
IIPOUCXOJUT B OOLIEH Ipyme, i JIML C COMAaTUYECKMMHU HapyLIEHUSIMU 37J0POBbS.

Jns agantanuu paboyeil mporpaMMbl AJIs JIMIL ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBBS

npeaIojaaracTcA:

. Brei6op MeTonoB 00ydeHusi, 0OyCIOBIEHHBIM B KaXKIOM OTIEIHHOM Cllyyae LEeJsM
oOyueHus1, coJiep)KaHueM OO0YUYCHHSI, HICXOIHBIM YPOBHEM 3HAHUH, yMEHUN, HABBIKOB, 0COOCHHOCTSIMU

BOCHPUATUS UH(OPMALIUK 00YUYaIOLUMUCS.

® OO0ecrieuenue O6y‘IaIOIJ_II/IXC$I HWHBAJIMAOB W JIMI[ C OIrpaHUYCHHBIMU BO3MOXHOCTAMHA
300pPOBbsA AOIIOJHUTCIBHBIMU II€YaTHBIMHA U 3JICKTPOHHBIMU 06p330BaTeJ'II)HBIMI/I pecypcamMu.

. PazpaGorka, mnpu HEOOXOAWMOCTH, WHIMBHIYAIbHBIX 33aJaHU W TPOBEICHHE
JIOTIOJIHATEIIbHBIX KOHCYJIBTALUM 10 UX BBIIIOJHEHUIO.
. [IpoBeneHne TEKyIEro KOHTPOJIS YCIIEBAEMOCTH, IIPOMEKYTOYHOM U TOCYIapCTBEHHOU

UTOrOBOM aTTecTaluu o6yqa}0m1/1xc;1 C y4yeTOM 0COOEHHOCTEHN X 300POBbA.

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

KOHTpOHL " OLICHKA PE3yJIbTATOB OCBOCHU y‘IC6HOFO npeaMeTa OCYHICCTBIIACTCA B IIPOLIECCE
IMPOBCACHUA IMTPAKTUUYCCKUX 3aH$[TI/If/'I, TECTUPOBAHNHU, a TAKIKC BBIIIOJIHCHUSA HWHIAWBUAYAJIbHBIX

IIPOCKTOB, HCCIIeOBaHU M 06yqa}0u11/1xc;1.

Pe3yabTaThl 00yueHus

@opMbI U METOAbI KOHTPOJIS U

(IMYHOCTHBIE, IPeIMeTHbIe, MeTanpeAMeTHbIe) OLIeHKHPe3yJbTaTOB
o0yueHmust
JAUYHOCHHbIE:
— UYyBCTBO TOPJOCTM M YBAXEHUS K MCTOPUM M | MOHUTOPUHI pPa3BUTUS JINYHOCTHO -
JOCTHKEHHUSIM  OT€UECTBEHHOW  (PU3MYECKOW  HayKu; | MpoQeccHOHAIbHbBIX KayecTB
¢u3nyecku rpaMOTHOE IMOBEAECHHE B MNpodeccHoHaIbHON | oOyuaromierocs, MOJrOTOBKA
NesTeIbHOCT U OBITY Hpu oOpamieHuu ¢ npubopamu u | pedeparoB, [TOKIAIOB IO 3aJaHHBIM

YCTPONCTBAMH,

TeMam,

— 'OTOBHOCTH K IMPOJOJIZKCHUTIO 06pa3013aH1/1${ U IIOBHBIIIICHU S

BBITIOJTHEHUE U O(hopMIICHUE

KBaTM(pHUKAIMK B M30paHHOM  NpodecCHOHAIBHON | MPAKTHUUYECKUX paboT, MPOSKTHAs
NESTeIbHOCTY U OOBEKTHMBHOE  OCO3HAaHME  pOJIU | IEATEIbHOCTh

(GU3MYECKUX KOMIIETEHIIUI B 3TOM;

— YMEHHE HCHOJIb30BaTh JOCTHKEHUS COBPEMEHHON | MOHUTOPUHI PAa3BUTHS JUYHOCTHO -

¢busznyeckoil Hayku U (U3NYECKUX TEXHOJOTHH s
MOBBIIIEHUS] COOCTBEHHOTI'O MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B
BBIOpPaHHOU MPOECCHOHATBHON JIEATETbHOCTH;

po¢eCcCHOHATHHBIX KauecTB
oOyuatorierocs, MOJITOTOBKA
pedepaToB, MOKIAIOB MO 3aJaHHBIM

TeMaw,

— YMEHHE CaMOCTOATEIbHO 100BIBaTh HOBBIC Ui ceOs
¢bu3nuecKkue 3HAHUS, HWCHONB3YS ISl STOTO JOCTYITHBIE
WCTOYHUKHU WH(DOpMAInu;

BBITIOJTHEHUE U O(hopMIIeHHE
MIPAKTUYECKUX PabOT, MPOEKTHAs
JESATEILHOCTD

—YMCHHC BBICTpanBaTh KOHCTPYKTUBHLIC
B3aMMOOTHOIICHHA B KOMAaHAC 110 PECIICHUTO O6HII/IX 3aaa4,

MOHHUTOPHUHI pPa3BUTUA JIMYHOCTHO -

podeCcCHOHATBHBIX KauecTB
oOyuatorerocs, MOJITOTOBKA
pedepaToB, IOKIAJOB MO 3aJaHHBIM

TeMaM,

- YMEHHE YIPaBJIATh CBOEH MMO3HABATEJIbHOM

BBINIOJTHEHNE U 0OpMIICHHE
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JESTeThbHOCTBIO,  TIPOBOAMTH  CAMOOIEHKY  YPOBHS | MPAKTHYECKHX PadOT, MPOSKTHAS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOT'O PA3BUTHS; JeSITeIbHOCTD

MeTanpeaMeTHBIX:

Pezynamuenwvie (YY/I): MOHHUTOPHUHI Pa3BUTHUS JIMYHOCTHO -
—  UCNOJB30BaHWE  OCHOBHBIX  HWHTEJUICKTYaJbHBIX | MPO(HECCHOHAIBHBIX Ka4yecTB
olepaluii: TOCTAaHOBKHU 337auu, (OPMYIUPOBAHUS TUIIOTE3, | 0OyUaromerocs, MOJrOTOBKA
aHanM3a M CHHTE3a,  CpaBHEHHUs,  0000meHus, | peheparoB, JHOKIAIOB IO 3aJaHHBIM
CHCTEMAaTHU3allii, BBISBICHUS MPUYMHHO-CICICTBCHHBIX | TEMaM,

CBsI3€H, IMOMCKA aHAIOTOB, ()OPMYJIMPOBAHUS BHIBOJIOB JIJISl | BHIIOJIHEHHE u odopmieHne
U3YYEHHS] pa3IM4YHBIX CTOPOH (U3NYECKUX OOBEKTOB, | MPAKTHUECKUX  pabdOT,  MPOEKTHas
SBIICHMA H  TIPOLECCOB, C KOTOPHIMH  BO3HUKAET | IEATEIHLHOCTh

HEOOXOJMMOCTh  CTAJKUBAaTbC B  MPO(ECCHOHAIBLHON

chepe;

— yMEHHE TEeHEpUpOBaTh HACU M OIPENEIATH CPEICTBA,
HE00XO0AMMBIE JJIS UX peasln3aluy;

— YMEHME aHAIM3UPOBATh U MPEACTABIATh UHPOPMALIUIO B
pa3IMYHBIX BUJAX;

— YMEHHE CaMOCTOSTEIbHO OLEHHMBaTh M IIPUHUMATh
peLIeHus, ONPEAEIAIOIUE CTPATETUIO IIOBEICHHUS, C YY4ETOM
I'PAKJAHCKUX U HPAaBCTBEHHBIX LIEHHOCTEM.

— YMEHHE CaMOCTOSITEIIBHO IJIAHUPOBATH

IOCTIDKCHHS  IICIICH,

IyTH
B TOM 4YHCJIC AJIbTCPHATUBHLIC,
OCO3HAaHHO BBIOMpaTh Hambosiee 3((HEeKTUBHBIE CIOCOOBI
pelIeHus y4eOHBIX U TIO3HABATENIBHBIX 3a/1a4.

— BIAJCHHE OCHOBAMH
NPUHATUS PEHIEHUH M OCYLIECTBIEHHUS OCO3HAHHOTO

BBI60pa B yqeGHoﬁ 1 O3HABATEIbHOM JEeATEIbHOCTH.

CaAMOKOHTPOJIA, CaMOOILICHKH,

— YMCHHUC COOTHOCUTHL CBOH Z[GflCTBI/IfI C IIaHUPYCMBbIMU

pe3ysibTaTtamy, OCYIIECTBIISATh KOHTPOJIb cBoeH

ACATCIIBHOCTH B  IIPOLECCEC pe3yibTara,

OTIpeENATh CIOCOOBl ACUCTBUIA B paMKax IMpPeaoKEHHBIX

JOCTHIXCHUA

yCI0BUH M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JICHCTBHS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYyallueN.

ITo3nasamensnsle ynusepcanvhvle yueOHble Oeiicmeus

YYI):

— UCIOJB30BAaHUE PpA3JIMYHBIX BHJOB I103HABATEIbHON
NEeSTeNbHOCTH  JUIsl  pelleHus  (Qu3Mueckux  3ajad,
MPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUs (HaOmroneHus,
OMMCAaHUs, HU3MEPEHHs, OKCIEPUMEHTA) Ui U3YUCHHS
Pa3IMYHBIX CTOPOH OKPYXKAIOLIeH NEeHCTBUTEIBHOCTH;

— YMEHHE MHCMOJb30BaTh pA3IUYHbIE WCTOYHUKU IS
nojydeHuss (usnuecko wuHPOpMaNMM, OLEHUBATh €€
JOCTOBEPHOCTb.

— YMEHHE CO3/1aBaTh, NPUMEHATh U MPEOOpPa3OBBHIBATH
3HAKU M CUMBOJIbI, MOJIEJIM U CXEMBI JIJISl pelIeHus] y4eOHbIX
U TIO3HABATEJIbHBIX 33/1a4.

— YMEHHE ONpeNeNsTh IOHATHSA, CO3JaBaTh 0000IIEHUS,

MOHUTOPHUHT pPAa3BUTHA JIMYHOCTHO -

po¢eCcCHOHATBHBIX KauecTB
oOyuatorierocs, MOJIFOTOBKA
pedepaToB, MIOKIAIOB IO 3aJaHHBIM
TEMaM, BBIMOJIHEHUE U O(OpMIICHUE
MPAKTUYECKUX  paboT,  TPOEKTHas
JeSTeNbHOCTD

BBITIOJTHEHUE KOHTPOJIbHBIX "
CaMOCTOSITENIbHBIX PaboT

BBITIOJTHCHUE " odopmiieHre

MPaKTUYECKHX paboT, pedeparos;
MOJITOTOBKA JIOKJIAJIOB, YCTHBIX
coo0IeHuH
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YCTaHABIIMBATh aHAJIOTHH, KIIaCCU(UITUPOBATH,
CaMOCTOSITENTLHO BBIOMPATh OCHOBAHHUS WU KPUTCPUU IS
KJIacCU(UKALIUY, YCTAHABIUBATh MPUYUHHO-CIICICTBEHHBIC
CBSI3HU, CTPOUTD JIOTHUECKOE PACCYKJICHHUE, YMO3aKIIOUEHUE
(MHAYKTUBHOE, NEAyKTUBHOE M IO aHAJOTHH) W JeJaTh

BBIBOJBbI.

Kommynuxkxkamuenwie (YY/]):

— yMEHHE TYOJMYHO  TPEICTABISITH  PE3yJIbTaTh
COOCTBEHHOTO MCCIIEIOBAHMS, BECTH AUCKYCCHH, JTOCTYITHO
W TapMOHMYHO codYeras coiepkaHue ©  (HOpMBI
mpecTaBiIsieMol HHGOpMAIUH.

YMEHHE TMPOAYKTUBHO OOLIATHCS W B3aMMOJCHCTBOBAThH B
MIPOIIECCE COBMECTHOM JICATEIIBHOCTH, YIUTHIBATh IMO3HUIIUN
APYTUX  YYaCTHHKOB  JESATEIBHOCTH,  A(P(EKTUBHO
paspemniaTh KOH(IJIUKTHI,

— BJIAaACHUC A3BIKOBBIMHU CpCACTBAMH: YMCHHE ACHO,

JOTMYHO W TOYHO H3Jjlaratb CBOXO TOYKY 3pCHU!,

HCIIOJIb30BAaTh aJICKBATHLIC SA3BIKOBBIC CPCACTBA.

IIOATOTOBKA JIOKJIa/10B, YCTHBIX
COOOIICHNH, 3alUTa WHIUBUAYATbHBIX
IIPOEKTOB

npeoMemHublx:

OIHMCHIBATh M OOBSACHATH (DU3MYCCKHE SBICHUS W CBOHCTBA
Tel: JBW)KEHHE HEOECHBIX Tel U  HCKYCCTBEHHBIX
CITyTHUKOB 3€MJIH; CBOMCTBA Ta30B, KUJIKOCTEH U TBEPIBIX
TEJI; JJEKTPOMAarHUTHYK HWHAYKLUHIO, PacrnpOCTpaHEHHUE
AJIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOWCTBA CBETA;
W3ITy4eHUE U MOIIOIIeHNEe CBETa aToMOM; GoTodPdeKT

MOHUTOPHHT BBITTOJTHEHHS "
oopmieHHs  MpaKTHUYECKHX  Pador,
WHIWBUIYAIBHBIX 3aJIaHHIA; TIOATOTOBKA
YCTHBIX cOOOIIeHNH, JIOKJIa/10B,
pedepaToB; 3ammuTa WHAWBHIYATBHBIX
IIPOEKTOB

OTJIMYAaTb TUIIOTE3bI OT HAYYHBIX TCOpI/II\/JI; ACJIaTb BBIBOJbI | MOHUTOPUHT BBITIOJTHCHU A u

Ha OCHOBE SKCIEPUMEHTAIBHBIX JaHHBIX opopMIIeHHsS  MPAKTUYECKUX  padoT,
WHAUBUAYAJIbHBIX 33}13HHI>1; IIOATrOTOBKA
YCTHBIX COOOIIeHUH, JIOKJIa/I0B,
pedeparon

IMPUBOJAUTH IMMPHUMEPHI, ITOKA3bIBAIOIINE, YTO!: Ha6J'IIOI[eHI/I5[ U | BBIIIOJTHCHUEC n Oq)OpMJ'IeHI/Ie

OKCIIEPUMEHT SIBJSIIOTCS OCHOBOM  JUIsl  BBIABIDKEHHUS | MPAKTUYECKUX  pabOT,  BBIMOJIHEHHE

TUIIOTE3 H TGOpI/Iﬁ, MO3BOJIAIOT HNPOBEPUTH HCTHHHOCTH | KOHTPOJBbHBIX u CaAMOCTOSATCIIBHBIX

TEOPETHYECKUX BBIBOJIOB; (U3MYECKas Teopus JaeT | paboT

BO3MOXXHOCTh OOBSICHSTh M3BECTHBIC SIBICHHUS MPUPOIBI U

HayuyHble (aKkThl, TpENCKa3bIBaTh €lle HEU3BECTHBIC

SIBJICHMUS; MPUBOAUTH MIpUMEPHI MPaKTUYECKOTrO

HUCIIOJIb30BaHU q)HSI/I‘IeCKI/IX 3HAHUN: 3aKOHOB MCXaHUKH,

TEPMOJMHAMUKA M DJIEKTPOJUHAMUKH B DHEPrETHKE;

PAa3JIMYHBIX BHUJO0B OJJICKTPOMArHUTHBIX I/IS.]'IyIIeHI/Iﬁ JJIA

Pa3BUTHUS PAANO U TEICKOMMYHUKAIIUN, KBAHTOBOU (DU3UKH

B CO3JIaHUH SIICPHON YHEPTETUKHU, JTa3€POB

BJIAAAICHUEC  YMCHUAMU BOCIIPUHUMATDH n Ha OCHOBE | BBIIIOJITHCHUEC n O(I)OpMJ'IeHI/Ie

MOJIYYCHHBIX 3HAHUU CaMOCTOATECIIBHO OIICHUBATL | TPAKTUYCCKUX pa60T, BBIIIOJTHCHUEC

nHpopMmanuto, coxepxkamyocss B cooOmenusx CMMU, | KOHTPOIBHBIX M CaMOCTOSITEIBHBIX

HNHTepHeTe, HayYHO-TONYJISIPHBIX CTaThs

paboT, pemieHue 3aaay, TECTUPOBAHHE,

30




OK3aMCH

chopMUPOBATh YMEHUS MPUMEHSTH MOJTYYCHHBIC 3HAHUS
IUISL pelIeHus] PU3NIECKUX 3a]1a4;
OIPENeNIATh  XapakTep (U3UIECKOTO
rpaduky, Tabmaure, hopmyIie;

M3MEPSTH Pl QU3HUYECKUX BEIMIHH

mnponoecca 110

BBITIOJIHEHUE u odopmiieHne
NPAaKTUYECKUX PAa0OT, BBINOJHEHUE
KOHTPOJBHBIX M  CaMOCTOSTEIbHBIX

paboT, pelieHne 3aaad, TeCTUPOBaHUE,
9K3aMeH

ChopmupoBaTh yMEHHE HCIOJIL30BaTh MPUOOPETEHHBIC
3HAHUS H yMeHI/ISI B HpaKTH'—IeCKOﬁ JCATCIIBHOCTU H
[TOBCEIHEBHOM KHU3HU:

o/t o0ecreueHus: 0E€30MaCHOCTU KU3HEACATEIBHOCTH B
MPOLIECCE  HCIIOJIB30BAHMS ~ TPAHCIOPTHBIX  CPEJICTB,
OBITOBBIX  DJIEKTPONPUOOPOB,  CPEACTB  pajuo- U
TEJICKOMMYHUKAIIMOHHOMW CBS3H;

*OLICHKM BJIMSIHUSA Ha OpPraHu3M 4YeIOBE€Ka W Apyrue
OpPTraHU3MbI 3arPs3HEHUS] OKPYKAKOIIEH CpelIbl;
*pallMOHAILHOTO  MPHUPOJOIOIB30BaAHUS U
OKpYIKaroIien cpeibl

3alllUTHI

BBIIIOJIHEHHE u odopmieHue
MpPAaKTUYECKHX  paboT,  BBINOJIHEHUE
KOHTPOJIBHBIX U CaMOCTOSITEIbHBIX

paboT, peimieHue 3aaay, TECTHPOBAHUE,
IK3aMEH

chOopMHUPOBATh TIOHATHE CYIIHOCTH: (pU3UYECKOE SIBICHHUE,
TUIOTE3a, 3aKOH, TEOpHs, BEUIECTBO, B3aUMOJEHCTBUE,
JJIEKTPOMArHUTHOE TIOJIe, BOJHA, ()OTOH, aTOM, ATOMHOE
AIp0, MOHU3HUPYIOIIME U3Iy4YeHHs, IIJIaHeTa, 3Be3Ja,
ranakTuka, Becemennas

BBITIOJTHCHHE " odopmiieHHE
NPAaKTHYECKUX  paboT,  BBITOJHEHHUE
KOHTPOJIbHBIX u CaMOCTOATCIIbHBIX

pa60T, peICHUC 3a/a4, TCCTUPOBAHHC,
OK3aMCH
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