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PaBouas nporpaMmMa COCTABICHA HA OCHOBE!

1.

®denepansHOTo 3aKkona "O6 o6paszosanuu B Poccuiickoit ®eaepaunu ot 29 aexabps 2012
r. N 273-®3 (8 pex. ot 03.07.2016, ¢ u3m. Ot 19.12.2016);

INpuxasa Munuctepersa obpasosanns u Hayku P® or 31 nexabps 2015 r. N 1578 "O
BHECEHHMH H3MeHeHuit B (eaepanbHblil rocymapcTBeHHbiif 00pa3oBaTeNbHbi CTAHAAPT
cpenHero obuiero oOpa3oBaHiis, YTBEPK/ICHHBIH NpHkazom Musnuctepersa o6pasoBanus H
Hayku Poccuiickoii ®emepammu ot 17 mas 2012 r. N 413",

PexoMeHaauuii Mo opraHu3aluy NoNydeHHs cpenxero obmero oOpa3oBaHus B Mpeienax
OCBOEGHHA 00pa3oBaTENbHBIX MPOrPaMM CpeaHero mpodeccHoHanbHoro obpa3oBaHHA Ha
faze ocHOBHOro oOOwmero ofpasoBanusi c yderoM TpeGoBaHMii  (heaepaIbHBIX
rocylapcTBeHHBIX  00pa3’oBaTeNbHBIX CTAHAAPTOB M momydaeMoii mpodeccun umm
CrIELMANLHOCTH CpeaHero npodeccHoHanbHOro ob6pasoBanus (nuceMo JlemaprameHTa
rOCYApPCTBEHHOM MOJIMTHKK B chepe MOATOTOBKH pabouiX Kaapos U JIIIO MunoGpHayku
Poccunn ot 17.03.2015 Ne 06-259) u [lpumepsix nporpamm obmeo6pa3oBaTeibHbIX
y4eGHBIX AHCUHILIHHE 1U1s pod)ecCHOHANBHBIX 00pa3oBaTe bHbIX Opranu3aumii (2015 r.)

TpumepHoli OCHOBHOH 0Gpa3oBaTenbHONM MporpamMMel cpeasero obuwiero o6pa3oBaHHs.
//Onobpena pelerneM (eaeparbHOro yuebHo-MeToanueckoro 2 odbeanHeHns no obuemy
obpazosanuio (npotokos ot 28 uiona 2016 r. Ne 2/16-3) denepanbHbIX rOCYAaPCTBEHHBIX
oGpasoBate/bHbIX cTanaaptoB (aatee — ®I'OC) cpeanero (nomHoro) obuiero o6pasosanus
(yrBepskaeH npukasom Munuctepersa obpazosanus u Hayku Poccuiickoii denepaunn ot
17 mas 2012 1., Ne 413) u cpeanero npodeccuonansHoro obpasosanus (manee CIIO) no
npoeccusam

Oprauusamms paspaborunk - ['ocynapersenHoe GiomkeTHoe npodeccHoHanbHoe obpasoBaTe/bHOe
yupeskaenue Pecnybmiku Kpeiv Cumdepononbekuii KoMIenx paauoaneKTpOHHKHI

Paspaboruny - npenogasatens [BITIOY PK «Cumpepornonsckuii KomIemK paaHoaNeKTPOHHKIN:

- Tomanax Mapuna I'puropsenHa
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1. IlosicHUTEABHAA 3AIMUCKA

[Ipu cocraBneHun [JaHHOW pabodeil mporpaMMbl  yYTE€HBI TpeOOBaHUS
(denepanbHOrO rocyAapCTBEHHOTO 00pPa30BATENBHOTO CTaHAApTa CpPEJHEro OOIIero
oOpazoBanus 1o ¢usnke. Paboudast mporpamMmma cocTaBjieHa Ha OCHOBE:

-OenepanpHOro 3akoHa "OO obpazoBanuu B Poccuiickoit deneparnuu” ot 29 nexkadps
2012 r. N 273-®3 (B pen. ot 03.07.2016, ¢ uzm. Ot 19.12.2016);

-IIpukaza Munucrepcta oopazoBanus u Hayku PD ot 31 gexabps 2015 r. N 1578 "O
BHECEHUU U3MEHEHUU B (eiepalibHbIN rocy1apCTBEHHBIA 00pa30oBaTEIbHbIM CTaHAAPT
cpenHero o0mero 00pa3oBaHUS, YTBEPXKACHHBIA TpHUKa3oM MUHUCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. N 413";
-Pexomennanuii mo opraHuzanuM MOJyYeHHUs CpeaHero obmero oOpa3oBaHUS B
mpenesaax OCBOEHHUS 00pa30BaTeNbHBIX MPOTPaMM CPEAHEro MPOo(hecCHOHATBEHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIO 00mIero oOpa3oBaHHUA C YYETOM TpeOOBaHUI
denepaibHbIX TOCYIAPCTBEHHBIX O00pa30BATENIbHBIX CTAaHJAPTOB W MOJIy4aeMOu
npodeccu WM CHEIHUATBLHOCTH CpeaHero MpoeCcCUOHATBHOrO 00pa30BaHUS
(muceMo [lemapTameHTa rocyJlapCcTBEHHON MOJUTUKUA B c(epe MOJATOTOBKH padouux
kagpoB u JIIO Muno6pnayku Poccum ot 17.03.2015 Ne 06-259) u IIpumepHbix
nporpamMm 00111e00pa30BaTeNbHBIX yUE€OHBIX JUCHMIUIMH JJisi MPOo(EeCcCHOHATBHBIX
oOpazoBarenbHbIX opranuzanuii (2015 r.)

-IlpumepHoli  OCHOBHOW  00pa3oBaTENBHON  MpOTrpaMMbl  CPEIHEr0  OOIIETro
obpazoBanus. //OmoOpeHa perieHueM deaepaIbHOro y4eOHO-METOIUYECKOoro 2
oObeuHeHus1 1o 001eMy oOpazoBaHuto (mpotokosn oT 28 uroHsS 2016 r. Ne 2/16-3)
@enepanbHbIX TOCYAAPCTBEHHBIX 00pa3oBaTeNbHBIX cTaHnapToB (mainee — PI'OC)
cpenHero (mosiHoro) oOmero oOpa3oBaHus (YTBEPKIEH NpHKa3oM MUHHCTEPCTBA
obOpaszoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r., Ne 413)

[Iporpamma  y4yeOHOW  JHUCUMIUIMHBI  SIBJSIETCS ~ YacThlO  OCHOBHOM
npodecCUOHANIBHOM 00pa3oBaTesibHOM nmporpammel B cooTBeTcTBUU ¢ DI'OC 110

23.01.03 ABromMexaHUK

12.01.07 DnexTpoMexaHUK MO PEMOHTY U OOCITYKMBAHUIO AIIEKTPOHHOM
MEJIULIMHCKON anmnaparypsl

11.01.08 Onepatop cBsizu

13.01.10 DNEeKTpOMOHTEpP MO  PEMOHTY M OOCIYy>XKHBaHUIO
ANIEKTPOOOOPYIOBaHUs (TIO OTPACIISIM)

1.1 O0mas xapakTepucTUKA y4eOHO! AUCIUILINHBI.

[TporpamMma yueOHOW TUCHUIUIMHBI «DU3MKa» TpeIHa3HayeHa i1 U3yYeHUs
¢uzukn B I'BIIOY PK «Cumdepononbckuit KOMIEIHK PaaHOIIECKTPOHUKNY,
peanu3ymoIiell o0pa3oBaTebHYI0 MPOrpaMMy CpeIHEro OO0IIero oOpa3oBaHUs B
mpejiesiax OCBOSHHUsI OCHOBHOW MPO(EeCCHOHANBbHON 00pa30BaTEbHON MPOTPAMMBI
CIIO (OIIOIT CIIO) na 6a3e ocHOBHOTO 0O0IIEro o0Opa3oBaHUs MPU TOJITOTOBKE
KBATH(UITUPOBAHHBIX PA00YHX, CITYKAIIHX.



Conepxxanue nporpammbl «Pu3KKa» HAMPABICHO HA JOCTHUKEHUE CIICIYIOIINX
LeJeu:

* OCBOCHHE 3HAHUU O (QyHIAAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX W MPUHIIMIAX,
JeXKalluX B OCHOBE COBPEMEHHOM (hM3MUECKOM KapTHHBI MHUpa; Hanbosee BaXKHBIX
OTKPBITUAX B 00JIACTH (PU3MKH, OKA3aBIIMX OIpPEACISIONIee BIUSIHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTMH; METOJAX HAYYHOI'O MO3HAHUS PUPOIBL;

* OBJIAJICHUE YMCHHUSMHU MPOBOAWTH HAOIIOACHUS, INIAHUPOBATh U BBITIONHATH
SKCIEPUMEHTHI, BBIABUTATh TUIIOTE3bl U CTPOUTH MOJICNIH, IPUMEHSITh MOTYyYECHHbIC
3HAHUSA
mo (u3uKe M OOBSICHEHUS PAa3HOOOPa3HBIX (DHM3UUCCKUX SBJICHHUA M CBOWCTB BE-
IECTB;  MPAKTUYECKW  HWCIOJIb30BaTh  (PU3MUYECKWE  3HAHUSA,  OICHUBATH
JOCTOBEPHOCTh
€CTECTBEHHO-HAYYHOW MH(pOpMaLIUU;

* pa3BUTHE ITO3HABATEIBHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEW B mporecce MNpuoOpeTeHuss 3HAHUW U YMEHHM 10 (U3HKE C
UCIIOJIb30BAHUEM  PA3UYHBIX HCTOYHMKOB HWH(MOpPMAIMM U  COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHI;

* BOCIUTaHUE YOEXKJICHHOCTU B BO3MOXKHOCTH TMO3HAHUS 3aKOHOB MPHUPOJIBI,
WCIIOJIb30BAaHUSL  JTOCTMOKEHUM (U3MKM Ha 0Onaro pa3BUTHS — YEJIOBEYECKOM
UMBWIN3AIMK; HEOOXOJUMOCTH COTPYJHUYECTBA B MPOLECCE COBMECTHOIO
BBITIOJTHEHUS 3a/lady, YBAXKHUTEJIHHOTO OTHOIIECHWS K MHEHHUIO OIMOHEHTAa TMpHU
o0CyX/IeHHMH TPOOJEM €CTECTBEHHO-HAYYHOTO COAEpPXAaHUs; TOTOBHOCTH K
MOPaJIbHO-3TUYECKON OIIEHKE HCMOJb30BAaHUSI HAYyYHBIX JIOCTHXKECHHUM, 4YyBCTBa
OTBETCTBEHHOCTH 3a 3aLIUTy OKPY>KAIOIIEH Cpebl;

* WUCIOJIb30BAaHUE TMPUOOPETEHHBIX 3HAHUM W YMEHUW JJs  pelieHus
MPAKTHYECKUX
3a/iay MOBCEIHEBHOMN JKU3HU, 0OecTieueHnss 0€301acHOCTH COOCTBEHHOM JKM3HU, pa-
UOHAJLHOTO  MPHUPOJOIOIB30BaHUSA W  OXpPaHbl OKpYXKawmomed cpeasl U
BO3MOKHOCTb
MpUMEHEHUS 3HAHUM TIPU PEIICHUH 3a/1a4, BO3HUKAIONIUX B MOCIEqyoIIei mpodec-
CHUOHAJIbHOM JIEITEIHLHOCTH.

B nporpammy BKIIIOUEHO COJEp)KaHHWE, HANpaBICHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIICTCHIIUM, HEOOXOAUMBIX [Jisi KadecTBeHHoro ocoeHusi OITOIT
CIIO na 6a3e OCHOBHOIO 00IIEro oOpa3oBaHUs C MOJIYYEHHEM CPEIHEro OOIlero
00pa3oBaHusl; TPOTPaMMbl MOJATOTOBKH KBATU(DUIIMPOBAHHBIX PabOUYUX, CIYKAIIKX,
MporpamMMbl MOATOTOBKH criennanuctoB cpennero 38eHa (IIIIKPC, IIIICC3).

B ocnoBe yueOHOW mucuuiuiiHbl «®DuU3MKa» JIEKUT YCTaHOBKA Ha
dbopMHpOBaHKE Y CTYICHTOB CHCTEMbI 0a30BBIX MOHATHH (DU3UKU U TIPE/ICTABICHUN
O COBPEMEHHOW (PU3NYECKOW KapTHHE MHUpa, a Takke BbIPabOTKA YMEHHMA
MPUMEHATh (PU3NYECKHE 3HAHUS KaK B MPOGECCHOHATBHOU NEATEIbHOCTH, TaK H
JUISl PEIICHUS dKU3HEHHBIX 3a/a4.

MHorue monoxeHus, pa3BuBacMbie (DU3UKON, paccMaTpUBAIOTCS KaK OCHOBA
CO3JIaHUSI ¥ UCTIOJIB30BaHUS MH(OOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI



(MUKT) — opHoro w3 HamOoOJIee B3HAYMMBIX TEXHOJIOTMYCCKHX JOCTHIKCHHUI
COBPEMEHHOM LIUBUIIM3AIUY.

®duzrka aer KoY K MOHUMAHUI0O MHOTOYHMCIICHHBIX SIBICHHM M IMPOIIECCOB
OKpYXaloIero Mupa (B €CTeCTBEHHO-HAYYHBIX 00JIACTAX, COI[MOJIOTUH, SKOHOMUKE,
A3bIKE, JIUTEepaTtype u np.). B ¢usuke dpopmupyrorcs MHOTHE BUJIBI JAESTEIBHOCTH,
KOTOpbIE HMEIOT MeTa-MpeAMeTHbI Xxapaktep. K HuUM B mepByro ouepenb
OTHOCSITCSI: MOJIETUPOBAHUE OOBEKTOB W MPOILIECCOB, MPUMEHEHHE OCHOBHBIX
METOJOB TIO3HAHUS, CHUCTEMHO-WH(GOPMAIMOHHBIN aHamu3, (OPMYIUPOBAHHE
TUIOTE3, aHAJIM3 U CHUHTE3, CpaBHEHHUE, 000OICHNE, CUCTeMAaTH3allns, BHISBICHUE
MIPUYMHHO-CJICACTBEHHBIX CBS3€H, TOWCK AaHAJIOTOB, YIMpaBlieHWE OOBEKTaMH U
nponeccamu. VIMEHHO 3Ta JUCHUIUIMHA TO3BOJISET IMO3HAKOMUTH CTYJIEHTOB C
HayYHbIMU METOJIaMH TO3HAHUS, HAYYUTh HMX OTJIMYaTh THUIOTE3y OT TEOPHH,
TEOPUIO OT FKCIIEPUMEHTA.

®duzrka  WUMEeT  O4YeHb  OOJBIIOE M BCEBO3pACTAIONIEEe  YHUCIO
MEXIMCUUILUIMHAPHBIX CBA3EH, MPUYEM HA YPOBHE KakK MOHATUMHOIO anmnapara, Tak
u  uHCTpyMeHTapusi. (CkazaHHOE TO3BOJIIET paccMaTpuBaTh (U3HKY Kak
METAIUCIUIUINHY, KOTOpas MPEJOCTABISAECT MEXIUCUUIUIMHAPHBIA S3BIK IS
OMKCAaHUS HAYYHOU KapTUHBI MUPA.

®duszrka SBISETCA CUCTEMOOOPA3yIOMUM (PaKTOPOM JIJIsi €CTECTBEHHO-HAYYHBIX
Y4€OHBIX MPEIMETOB, MOCKOIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE COCPKaHUS
XUMUH, Ouosioruu, reorpaduur, acTpOHOMHUU U CHEHUATBHBIX JUCIUILUIMH
(TexHu4eckass MEXaHHUKa, OJJEKTPOTEXHUKA, OJJICKTPOHUKA U Jp.). YueOHas
mucuuminHa — «DPu3MKa»  CO3JaeT  yHUBEpPCalbHYIO 0azy Uil HU3y4eHUs
o01enpodecCHOHANBHBIX W CHEUUAIBHBIX AUCHUIUIAH, 3aKjaajbiBas (yHIaMEHT
JUTSI IOCTIEAYIOIIETO0 00yUYEHUS CTYACHTOB.

OO6namasi JIOTMYECKOW CTPOMHOCTHIO U OMHPAsCh HaA DKCIEPUMEHTAIbHBIC
dakTpl, ydueOHas mucruruimHa «®Pusnuka» (QOpMUPYET Y CTYAEHTOB MOIJIUHHO
Hay4HOe MHpOBO33peHue. Du3nka SBISETCS OCHOBOW YYEHHS O MaTepHalbHOM
MUpE H peliaeT mpoodieMbl TOTO MUPA.

[Ipu ocBoenuu mpodeccuit CIIO u cnemumansHocTet CIIO  TexHHUUYECKOTO
npoduis npodeccuoHaabHOTO 00pa3oBaHus pU3MKa U3ydaeTcs 0ojiee yriryOJieHHO,
Kak mpoduibHas ydeOHas AUCHUIUIMHA, YUYUTHIBAIOIAs CIEIU(UKY OCBAaMBAEMbIX
npodeccuil WM CreuruagTbHOCTEM.

B copepxxanuu y4eOHOM AMCHUIUIMHBI MO (PU3MKE MPU MOATOTOBKE CTYIEHTOB
o MpogeccusiM U CHEeHUANTBHOCTAM TEXHUYECKOro mpoduis npodheccruoHaabHOTo
o0Opa3zoBaHusi TPOPUIBLHON COCTABIISIIOIIEH SIBISICTCS pa3fen «DJIeKTPOJIUHAMUKAY,
TaKk Kak OOJBIIMHCTBO MpodecCuid M CHEIHUATbHOCTEH, OTHOCSIIUXCS K JTOMY
MPOQIITIO, CBSA3aHBI C DIEKTPOTEXHUKON U DJIEKTPOHUKOH.

[IoBbIlIECHHOE BHUMAHUE YIEJIECHO M3YUYEHUIO OTHAEJIBbHBIX TEM pasjelia
«ONEeKTPOMHAMUKA» W  OCOOCHHO TEeM  DKOJOTUYECKOTO  COJIep KaHwUs,
MPUCYTCTBYIOIIMX IMOYTH B KAXKJAOM pa3zeie.

.Teopetnueckne cBefAeHUsT 1O (GUBHKE JOMOJTHSIIOTCS JIEMOHCTPAIUSIMHU,
7a00paTOpHBIMU  pabOTaMM, MPAKTUYECKUMU paboTaMH IO PEHIeHUI0 3ajaad,
KPaTKOBPEMEHHBIM (PPOHTAIBHBIM SKCIIEPUMEHTOM.



N3yuenune  oOmieoOpa3zoBaTtenbHOM — y4eOHOW — AUCHMIUIMHBL  «DHU3HKa»
3aBepIIaeTcs MOABEICHUEM UTOTOB B (popMe HK3aMeHa B paMKax MPOMEKYTOUYHOMN
arrectauun ctygaeHToB B npouecce ocBoeHuss OIIOII CIIO ¢ nonydeHuem
CpeaHero oo1ero oopa3oBaHus.

MecTo  y4eOHOM  AUCUMIVIMHBI B CTPYKType  OCHOBHOM
npodgeccHOHAIbLHOH 00pa30BaTeIbHON MPOrPaMMBbI —
VYyebnas nucuuruinHa Gu3nka OTHOCUTCA K 00111€00pa30BaTeIbHOMY IIUKITY.

1.3. Pe3yabTaThl 0CBOCHUS Y4eOHON TUCHMIIIUHBI

1.3.1 JInyHOCTHBIE Pe3yJbTaThI

YyBCTBO TOPJAOCTH W YBAXXCHUSI K MCTOPUUM U JOCTHIKEHHUSM OTCYECTBEHHOU
dbu3udeckord Hayku; (PU3HYECKH TpaMOTHOE IIOBEJICHHE B MPOdeCCHOHATBHOM
NEATEeIIbHOCTU U OBITY MPH 00paIlieHUuH ¢ TPUOOpaMH M YCTPONCTBAMU;

TOTOBHOCTh K MPOAOKEHHIO 00pa30BaHWS M TOBBIIMICHHUS KBaMH(UKAIUA B W3-
OpaHHOW TpoeCCHOHAIBHONW JESITEIBHOCTH M OOBEKTUBHOE OCO3HAHHUE POJIHU
(bU3UIECKUX KOMIIETEHIIUHA B 3TOM;

YyMEHHUE HCIIOIb30BaTh JOCTHXKEHUS COBPEMCHHOM (DU3WYECKOM HAyKu |
(GUBUYECKUX TEXHOJIOTUN JJI1 TOBBIIIEHUS COOCTBEHHOI'O HWHTEIIEKTYaJIbHOTO
pa3BUTHUS

B BBIOPaHHOW MPO(PECCUOHAIBHOM AESITENbHOCTH;

YMEHHE CaMOCTOSITEJIbHO J00OBIBaTh HOBBIC NJIsi ce0s (Pu3MuecKkue 3HaAHUS, UCTIONb-
3ys JIJIs1 3TOTO JOCTYMHBbIE ICTOUHUKY UH(POpMAIUH;

YMEHHE BBICTPauBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIIICHHS] B KOMaH/IE MO PEIICHUIO
00IIMX 3a/1a4;

YMEHHME yIpPaBJISITh CBOCH MO3HABATEIBHON AEATEIHLHOCTHIO, TPOBOAUTH CAMOOILICH-
KY YPOBHSI COOCTBEHHOT'O MHTEJUICKTYaIbHOTO Pa3BUTHS;

1.3.2 MeTanpeaMeTHbIe pe3yJibTAThI

WCIIOJIb30BaHUE PA3JIMYHBIX BHJIOB ITO3HABATEIBLHOW ACATEIBHOCTH ISl PEIICHUS
dbu3uYecKnX 3a7ad, MPUMCHEHHE OCHOBHBIX METOJOB IIO3HAHUS (HAOJIOACHUS,
OTMCAHMS, U3MEPCHUS, SKCIECPUMEHTA) JUISI M3Y4YEHUS Pa3IUYHBIX CTOPOH OKpPY-
YKaroIIeH JeCTBUTEIBbHOCTH;

WCITOJIb30BAaHNE OCHOBHBIX HMHTEIICKTYAIbHBIX OIEpaIfii: MMOCTAaHOBKH 3aJayH,
GbopMyIMpOBaHMS TUIIOTE3, aHAJIM3a M CHHTE3a, CPABHCHHS, OOOOIICHUS, CHCTE-
MaTHU3allMH, BBISIBJICHUS NMPUYMHHO-CJICACTBCHHBIX CBSI3€H, MMOMCKA aHAJIOToB, (op-
MYJIMPOBAHUS BBIBOJIOB JIJISI M3YUEHHUS PA3IMUHBIX CTOPOH (HPU3UYECKUX OOBEKTOB,
SIBJICHUW M TIPOIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOAMMOCTH CTAJIKWBATHCS B
npodecCuoHAIbHOM cdepe;

yMEHUE TeHEpUPOBATh UACH M OMPEACNATh CPEACTBA, HEOOXOMUMBIE ISl MX pea-
JIN3aLHu;



YMEHHUE HCIOJIb30BaTh PA3JIMYHbIE MCTOYHUKHU JJIA TMONY4YeHUs (PU3NYECKON WH-
dbopmainu, OIEHUBATH €€ JJOCTOBEPHOCTH;

yMEHUE aHAIM3UPOBATh U MPEJCTABIATh HH(MOPMAIIUIO B PA3IUYHBIX BUJAX;
yMEeHHUE MyOJUYHO MPEJCTABISATh PE3YIbTaThl COOCTBEHHOTO MCCIEIOBAHUS, BECTU
JUCKYCCUH, JOCTYITHO M TapMOHHMYHO cOYeTas cojaepxaHue U (opMbl MpeACTaB-
nsieMoit uHbopMaIuy;

1.3.3 IlpeameTHBbIE pe3yabTaThI
c(hOPMHUPOBAHHOCTh TPEACTABICHUA O PO M MeCTe (PU3UKH B COBPEMEHHOM
HAyYHOW KapTWHE MHUpA; MOHUMaHUE (U3NYECKON CYIIHOCTH HaOI0JaeMbIX BO
Bcenennoit  sBnenuii, ponu (usukd B (QOPMHpPOBAHMHM  Kpyrosopa H
(YHKIIMOHAJIBHON I'PAaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs IPAKTUUECKUX 3a/1ay;
BJAJICHUE OCHOBOIOJATAOIUMHU (PU3NUYECKUMH TMOHATUSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMU M TEOPHUSIMU; YBEPEHHOE MCIIOJIb30BAHME (PU3HUECKON TEPMHUHOJIOTHH U
CUMBOJIMKY;
BJIa/ICHUE OCHOBHBIMH METOJIaMU HAayYHOTO MO3HAHMS, UCIOJIb3yEMbIMU B (PU3HKE
HaOJII0JIEHUEM, OITICAHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM;
yMeHHEe 00pabaTbiBaTh pe3yJbTaThl HM3MEPEHUH, OOHApY>KUBATh 3aBUCUMOCTH
MeXIy (PU3NYECKUMH BEIMYUHAMH, OOBSICHATH MOITYYEHHBIE PE3YyJIbTaThl U JI€JaTh
BBIBOJIBL;
c(hOpMHUPOBAHHOCTh YMEHUS pelIaTh (PU3UUECKUE 3a/1aUH;
c()OPMUPOBAHHOCTh yYMEHUS MPUMEHATH MOJTYYEHHBbIE 3HAHUSA 11 OOBSICHEHHUS
YCIIOBHM MpOTEeKaHusl (PU3UUECKUX SBJICHHUI B MPUPOJE, MpodeccuoHanbHou chepe
Y JUTSl IPUHATHSA PAKTHYECKUX PEIIEHUI B TOBCEAHEBHOM KU3HMU;
c(OPMUPOBAHHOCTh COOCTBEHHOM MO3UIMU IO OTHOIICHHIO K (U3NYECKOU
UHpOpMaIUH, OIy4aeMOl U3 pa3HbIX HCTOUHUKOB.

JlaHHbIe pe3yabTaThl JOCTUTAIOTCS MyTEM MPUOOPETEHHSI CIEAYIOIUX 3HAaHUN U
(opMUPOBaHUS CHETYIOMINX YMEHUM:

- 3HATH:

* OCHOBHBIE METOJIbl HAY4YHOTO IIO3HAHMS, MHCIOJIb3YeMbIMH B (DU3HKE:
HaOII0eHUE, ONMCAaHNe, U3BMEPEHUE, FIKCIIEPUMEHT;,

* 3aBUCUMOCTb MEX1y (PU3NYECKUMU BETUYUHAMM;

* OCHOBHbIE (PU3UUECKUE 3aKOHbI, 3aKOHOMEPHOCTU U (DOPMYJIBI;

* IpaBWJIa TEXHUKH 0€30M1aCHOCTH NpH padoTe ¢ (U3nIeCKUuMHU Mpudopamu;

- YMeEThb:

*  IUTAaHUPOBATH MPOBEJCHUE OIBITA,

*  BBIOWpaATh HauboJiee ONTUMATBHBIEC CITOCOOBI MPOBEICHUS IKCTICPUMEHTA,
*  coOupaTh yCTAHOBKH IO CXEME;

. MIPOBOAUTH HAOIIOICHHUS;

*  CHUMATh MOKa3aHUs C GU3NUECKUX MPUOOPOB;

*  COCTaBJISITH TAOJUIIHI 3aBUCUMOCTH BEJUYHH;

*  0o0pabaTpIBaTh pe3ybTaThl U3MEPECHHUI;

*  TIPOU3BOJWTH MATEMATHYECKHUE PACUETHI 110 Pe3yJIbTaTaM dKCTIICPUMEHTA,



*  CTpouTb IpauKH MO pe3yibTaTaM HKCIIEPUMEHTA;

*  OLEHUBATh U BBIYUCIIATH NOTPEIIHOCTH U3MEPEHUI;

*  I[POBOJUTH AHAJIU3 PEATILHOCTHU IOJyUYEHHBIX PE3YyIbTATOB;

*  CpaBHUBATh IIOJyYEHHBIE pE3yJbTaTbl C TaOJUYHBIMU 3HAYECHUSAMHU
BEJIMYUHBI;

*  OOBSICHATH [IOJIYYEHHBIE PE3YJIbTAThl U JIEJIaTh BBIBOJIBI;

*  MOABOJIUTH UTOTH PabOTHI;

*  HCMOJNB30BaTh MeXAyHApOIHYIO CUCTEMY €UHHUII IPH PEIICHUN 3a]1aY;

*  HAXOQUTh B Y4YeOHHKE, KOHCIIEKTe HH(POPMAIHMIO, HEOOXOIUMYIO IS
penieHus 3a1ay;

*  MpPaBWIHHO OPOPMIISATH 3aIIUCH YCIOBUS, PEIICHUS 3a/1aUu;

*  MPOU3BOAUTH MATEMAaTUUYECKUE PACUETHI;

*  CTpOUTh rpaduKy;

*  [POBOJUTH AHAJIU3 PEATBHOCTHU MOJYUYEHHBIX PE3YJIbTATOB;

*  CpaBHUBATh IOJIydYEHHBIE pE3yJNbTaThl C TAOJIMYHBIMU 3HAYEHUSIMHU
BEJIMYUHBI,

*  pelaTh 33Ja4M Ha OCHOBE U3YUYEHHBIX 3aKOHOB U (popMyI;

*  OmpenensaTh XapakTep (U3MUECKOTo Ipolecca mo rpaduky, Tadiuie,
bopmyure;

*  HaxoQuTh NPOAYKTBHl SAEPHBIX pEakUM Ha OCHOBE 3aKOHOB
COXPAHEHUS JIEKTPUUYECKOTO 3aps/ia U MaCCOBOI0 YUCIA;

*  CpaBHUBATH MapaMeTPHI Ta3a B pa3HbIX COCTOSHUMIX;

*  iIaccu(UIMpPOBATh BUbI ABUKEHUS 110 BUAY POPMYII U rpapuKOB

*  BECTH 3alHCH YETKO, aKKypaTHO C BBITIOJTHEHUEM TPeOOBaHUI €IUHOTO
opdorpaduyueckoro pexuma;



2. CTpyKTypa M coaep:kaHue Y4eOHOH AUCHUNIIMHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0HOH padoThI

Buj yueOHoii padoThI O0bem yacoB

MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 282
O0s3aTesibHAs ayIMTOPHAs yueOHas Harpy3Ka (Bcero) 188
B TOM YHCIIE:

nabopaTopHbIe padOThI 40

MPAKTUYECKHE PaOOTHI 40

KOHTPOJIbHBIC PAaOOTHI 14
CamocTrosiTesibHasi padoTa cTyeHTa (Bcero): 94

B mom uucne:

- peweHue 3a0au

- KOHCheKmuposawue yuebHo20 mamepuaia

- omeemwl HA BONPOCH

- paboma ¢ Mumepnem-ucmounuxamu

- N0020MOBKa coobUeHUll

- N0020MOBKA Npe3eHmayuil

- cocmasnenue 0030pHbIX U 0000WawWUX madbauy

HpOMe)KYTO‘IHaH aTTecranuus B (bopMe 9K3aMC€Ha.




2.2. TemaTH4ecKHii IJIaH U COAEPKAHME Y4eOHOM AN CHUILTUHBI

HaumenoBanue pa3aesioB u
TEM

Coaep:xanue yueOHOro MaTepuaJa, JabopaTopHble M NPAKTHYECKHeE 3AHATHS,
caMoCTosITeIbHAs padoTa CTyAeHTOB, KypcoBasi padoTa (IpoeKT)

O0LéM
4acoB

YpoBenb
YCBOEHUS

BBenenne

Conep:xanue yueOHOro MaTepuaJia

PDu3zuka — GpyHjaMeHTAJIbHAsE HAYKA 0 IPUpOoJIeE.

EcrecTBeHHO-Hay4YHBIN METO/I IO3HAHUS, €EF0 BO3MOXHOCTH M TPAHUI[bI IPUMEHUMOCTH.
DKCIEPUMEHT U TEOPHS B MPOLIECCE MO3HAHUS TPUPOIBI.

Ousnueckue 3aKOHbI. [ paHHUIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. lloHsATHE O
dbu3nYecKo KapThHe MHpa. 3HaueHue (Gu3uku npu ocBoeHuu mnpodeccuit CIIO u
crnenuansHocreii CIIO.

MoaeanpoBanue ¢hu3nUecKHX ABJICHHH M IMPOIECCOB.

Posib skciepuMeHTa 1 TEOpHUM B MPOLECCE MTO3HAHUS PUPOAbl. PU3HYECKAs] BETUYUHA.
[TorpemrnocTu n3MepeHuil PU3NIECKUX BETUUHH.

JlabopaTopHble 3aHATHS

HpaKanecm{e 3aHATHUSA

KonTpoJsbHbie padoThI
BxopHas nuarHoctrueckas KOHTpOJbHasi padboTa.

CamocrosiTe/ibHasi padoTa CTY/1eHTOB

Paznea 1. kKMEXAHUKA»

1.1

Tema 1.1. «kKuaemaTtuka»

Conep:xxanue yueOHOro MaTepuaJia

Kunemaruka. Mexannueckoe apu:kenue. [lepememenne. [1yrs. CkopocTs.
PaBHOMepHOE NpsSIMOJIMHEHOE IBHKEHHE.
Yckopenue._PaBHonepeMeHHOe NIPAMOJIMHENHOe IBUKEHH .

CB000IHOE MaJIEHHE.

PaBHOMepHOE IBHKEHHE N0 OKPY/KHOCTH.

[NOTN SN \S I (S I )

JlabopaTopHbie 3aHATHS

1. «Onpenenenne yCKOpeHUs TeNa P PaBHOYCKOPEHHOM JBUKEHUN»
2.«MccnenoBanre 3aBUCUMOCTH JAAJbHOCTH IMOJIETA Tela, OPOIIEHHOT0 TOPU30HTAIBHO,
OT YCJIOBHI OpoCcaHus»

\S)




3. ((OHpeI[CJ'ICHI/Ie HadaJbHOU CKOpPOCTH T€J1a, 6pOH_I€HHOFO TOPU30OHTAJILHO»

IIpakTHyeckue 3aHATUA (pelIeHHe 32/1a4)
1. «PaBHOMEpHOE ABUKEHUEN»

2. «PaBHOYCKOpPEHHOE JBUKEHUE)

3. «CBoOOOHOE MazeHue)

NN

KonTpoabHubie padoThl
Kontponbnas pabora no teme «Kunemarukay

CamocrosiTesibHasi padoTa CTY/ICHTOB:

-penieHne 3aaaq

-KOHCIICKTHPOBAaHUE MaTepraa

- OTBETHI HA BOIIPOCHI

-cooOmeHust (Wi mpe3eHTannu) «BuIpl MexaHW4eckoro IBWXKeHUs», «lMcropus
UCCIICIOBaHMsI CBOOOJHOTO maaeHus», «lIpumepbl nBUXKCHHS Tena, OpOIICHHOTO
TOPU3OHTAIILHO ( B CIOPTE, OAJUTHCTHKE)».

1.2

Tema 1.2. «/Ilunamuka

Conep:xxanue yueOHOro MaTepuaJia

3akonbl Mexanuku Hrrorona, IlepBblii 3akon HbloTOHA.

Cuna. Macca. Imnynsc, Bropoii 3akon HeloToHa.

OCHOBHOI1 3aKOH KJIaccudeckor nuHaMuku, Tperuii 3axkon HploToHA.

3aKoH BCeMHPHOIO TAroTenus. I'papuranronnoe nosue. Cuia TAxKeCTH.

Bec. Crioco0ObI u3MepeHust Macchl Te.

Cuibl B MexaHHKe (CHJIa yIIpyrocTH, CUJIa TPeHHs ). 3aKOHbI MexaHUKU HeloToHa.
PagHoBecue Tej1. Y cinoBus paBHoBecus. [[puMeHeHne 3aK0OHOB CTaTHKHU.

MowmenT cuinbl. IIpaBuJI0 MOMEHTOB.

[NOT \O N \S 2 \S I \O I \S ]

(NS \S]

JlaboparopHble 3aHATHS

1. «M3mepenue cui»

2. «OmnpeneneHne KECTKOCTH MPYKUHBI»

3. «Omnpenenenne kodduimeHTa TPEHUS pa3TuIHBIMU criocobaMu» (2 yaca)
4. «lIpoBepka npaBuia MOMEHTOBY

[\OIN O\ I \)

IIpakTHyeckue 3aHATHSA (PEIICHUE 3a71a4)
1. «3akonbl HproToHay»




2. «/IBmkeHue Tena moj AeMCTBHEM HECKOIbKUX chil. Y.1.»
3. «/IBmxkeHue Tena nojd ACHCTBHEM HECKOJBKUX cui. U.2. »
4. «JIBMKEHHUE CBSI3aHHBIX TEI»

N

\S}

KonTpoabHbie padoThI
KonTponbnas pabota mo teme «/{nHamukar

CamocrosiTeJibHAsi padoTa CTY/I€eHTOB

-penieHne 3a1aq

-KOHCIIEKTHPOBaHUE yueOHOro MaTepHrala

-paboTa ¢ HHTEPHET-UCTOYHHUKAMH

-OTBETHI Ha BOIPOCHI

-cocTaBJieHHe 0000Iarone TabInIbl 0 TEME

- pedepatsl (coobmenus, npezentanuu) «Mcaak Heioron», «PeakTuBHOE ABHKEHUE B
NpUpoJic W TEXHHWKe», «Bpem w moiib3a TpeHus», «BuUIbl paBHOBECHUN», «3aKOHBI
CTaTHKU B B Moel mpodeccumn

1.3

Tema 1.3. «3aKkoHbI ConeprxaHue y4eOHOro Matepuasna

COXpaHeHHsD» 3aKOH COXpPaHEHHS HMIIYJbca. PeakTHBHOE IBHKEHHE.

Padora cuibl. PaboTta noTeHIIMaNbHBIX CHT. MOIIHOCTD.

Jueprus. Kunerndeckas sueprus. lloTeHnanbHas SHEPTUS.

3aKkoH coXpaHeHUsI MeXaHNYecKoii JHepruu. [IpuMeHeHne 3aKOHOB COXpaHEHUSI.

[NOIN O T \S I \S)

JlabopaTopHble 3aHATHS
«IIpoBepka 3aKOHa COXPAaHEHHsI MEXaHUYECKOW YHEPTUHY

IIpakTnyeckue 3aHATHSA (PELICHUE 33/1a4)
1. «3aKOH COXpaHEHHs UMITYJIbCa»
2. «3aKOH COXpaHEHMS SHEPTUN»

\S)

KonTpoJibHbIe padoThl
KonrposnbHas pabora no reMe «3aKOHbI COXPaHEHHS»

CamocrosiTeibHAs padoTa CTy/1eHTOB
-coobmenust (mpeszeHtanuu): «PeakTHBHas TexHHUKa», «PeakTUBHOE [BUKEHHE B
HPUPOJIE U TEXHUKE.

Paznen 2. «<OCHOBBI MOJIEKYJIAAPHON ®U3UKHU 1 TEPMOJIUHAMUKN».




2.1 | Tema 2.1. «<OCHOBBI Conep:kanue y4eOHOT0 MaTepuaJia
MOJIEKYJISIPHO-KHHeTH4YecKoi | OCHOBHBIE 110JI0KeHMS MOJICKYJISIPHO-KHHETHYeCKoil Teopuu. Pasmepsl u macca 2
TEOPHN» MoOJIeKyln U artomMoB. bpoyHoBckoe nBuxenue. Huddys3us. __Cuiabl _HM_IHeprus
MEeKMOJIEKYIAPHOr0 B3auMoseiictBus. CTpoeHne ra3000pa3HbIX, KHUJIKAX U TBEPIBIX
tes. CKOpOCTH IBHXKEHHSI MOJIEKYI U UX U3MEPEHHE.
HNneanbHblii ra3. Jlapiaenune raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KHHETHYECKON 2
TEOPHUH I'a30B.
Temneparypa u  ee  u3mepeHue. AOCOJIOTHBI  HYJb  TEMIIEpATyphl. 2
TepmoanHaMuueckas 1IKaia TEMIEPATYPBHI.
YpaBHeHHEe COCTOSIHUS M/IeaJIbHOr0 ra3a. MoisipHas razoBasi noctosiHHas. I'a3oBble 2
3aK0HBI. 30mporiecchl B razax. ['padguku n30mporeccos. 2
JlaGopaTopHble 3aHATHSA
«IIpoBepka ypaBHEHMS COCTOSIHUSI» 2
IIpakTnyeckune 3ausaTus (peuieHne 3a1a4)
1. «OcCHOBBI MOJIEKYIISIPHO-KUHETUYECKON TEOPUI 2
2. «['a30BbI€ 3aKOHBI» 2
3. «Ta3oBble 3aKoHBI. ['paduku U30mpoIeccoBy 2
KonTpoJsbHbie padoThl
Kontponbnas pabora nmo teme «OcHoBsl MKTy 2
CamocrosiTeibHas padoTa CTyAeHTOB
-KOHCIIEKTUPOBAHHE 2
-coobmenue (mpeseHranus) «Mcropust repmomeTpay, «CrocoObl onpeaeneHus
pa3MepoB, Macc U CKOPOCTEN MOJIEKYID»
2.2 | Tema 2.2 «OcHOBBI Copepxxanue y4yeOHOro MmarepuaJia
TEePMOIMHAMMKID) OcHOBHbIe NOHATHS W _omnpejejeHusi. BHyTpeHHss sHeprus cuctembl. BHyTpeHHss 2
SHEPrus UI€aIbHOIO rasa.
Pa0ora u Tenyora Kak Gpopmbl neperavyu JHEPrum. 2
TemnoeMKoCTb. Y AenbHas TEMIOEMKOCTh. Y PABHEHHE TeNJI0BOro fajaHca. 2
IlepBoe HAUYAJI0 TEPMOAUHAMMKH. A/TrabaTHBIN TIpoIecc. 2




IpuHumn aeicTBus TemjaoBoii Mamuubl. KIT/[ TennoBoro asurarens.

N

Bropoe Hauyano TepMoamHaMukHM. TepMoaMHaMuyeckas IlKajla TeEMIEpaTyp. 2
XosnoauyibHble MaIMHbL. TenuoBble ABUTaTEN! U OXpaHa NPUPOAbIL.
JlabopaTopHble 3aHATHS
[IpakTnyeckue 3aHsATHS
1. «lIlepBblii 3aKOH TEPMOIMHAMUKM 2
2. «TennoBelie nBUTraTEIN» 2
KonTpoJibHbIe padoThI
KonrtposnbHas padora no remMe «OCHOBbI TEPMOJIMHAMUKI 2
CamocrosiTeibHas padoTa CTy/J1eHTOB
-coobmenue (mpeseHranus) «Mcropusi TepMOIUHAMUKMY», «AAMabaTHbIE MPOLECCH B 2
npuposne U TexHuke», «Mcropus TemIoBbIX MamuH» (B OOIIEM MM KOHKPETHO),
«BinsHHE TEIUIOBBIX ABUTATEIEH HAa DKOJIOTHIO»
2.3 | Tema 2.3. «CpoiicTBa napos, | ConepxaHue y4eOHOIro Marepuasa
JKHJAKOCTEl 1 TBEPABIX TesL.» | CBoiicTBa napoB. Vcnapenue u koHeHcaius. HachleHHblIi nap 1 ero cBoiicTaa. 2
AOCOJI0THAsI W OTHOCHTEJbHAsl BJAKHOCTH Bo3Ayxa. Touka pocel. Kunenwe.
3aBUCHUMOCTh TEMIIEpaTypbl KUIEHUs OT JaBieHus. Ileperpersiii map u ero 2
HCII0JIb30BaHUE B TEXHUKE.
CpoiicTBa __ xmakocTeil.  XapakTepuCTHKa  JKUJIKOIO  COCTOSIHHS — BEIECTBa.
[ToBEpXHOCTHBIN CJIOM JKUIOKOCTH. OHEPrusi IOBEPXHOCTHOIO cJos. SIBieHus Ha 2
IpaHuULE )KUJIKOCTH C TBEPABIM TesoM. KanumisipHble sBiieHus.
CBoiicTBa TBepAbIX TeJ. XapaKTepUCTHKA TBEPAOTO COCTOSHHUS BELIECTBA. YIPyrue
CBOMCTBa TBEpABIX Ted. 3akoH ['yka. MexaHnueckue cBOMCTBA TBEPABIX TEIL. 2
TennoBoe pacimypenne TBepAbIX TeJ M KUAKOCTel. [1naBnenne u kpucrammsanusl.
2
JlabopaTopHble 3aHATHS:
I. «OnpeneneHre OTHOCUTENBHON BIA)KHOCTH BO3yXa» 2
2. «HMccnenoBanue 3aBUCUMOCTH KOA(PHUIIMEHTA TOBEPXHOCTHOTO HATSHKEHUS BOJBI OT 2

TeMIepaTypbl U HAUTUYHS IpUMecein» (2 yaca)




3. «OnpeﬂeneHI/Ie paanyca KalnuJumipa 1mo BbICOTC noabEMa KUJIKOCTHY

N

4. «3yuenue nedopmanuu pactsokeHus. OnpeaencHue MOyl YIPYTrOCTH PE3UHBDY 2
5. «Habmonenue nporecca KpUCTAILITU3ALUN
2
I[IpakTuyeckne 3aHsATHA (pellleHHe 32/1a4)
1. «BnaxnHocTth. [IoBepXHOCTHOE HATSHKEHUE) 2
2. «3akoH ['yka» 2
KouTtpoJbHbie padoThl
Kontponbhas pabota mno reme «CBoOICTBa MapoB, )KUJIKOCTEH U TBEPABIX TEI» 2
CamocrosiTe/ibHasi padoTa CTY/1eHTOB
- KOHCIIEKTUPOBAHHUE, 2
- OTBETHI Ha BOIIPOCHI.
- coobmienus (mpesenrtanuu) «Kpuctamis»y «[Ipubopsl 1isi U3MEPEHUS BIIAXKHOCTHY,
«KK (nm monuMepsl) U MX MPUMEHEHHE B MOeH IpodecCcum
3 Pa3ngen 3. «<QJIEKTPOJINHAMMUKA»
3.1 | Tema 3.1. «DnekTpHUecKoe Conep:xxanue yueOHOro MaTepuaJia
1moJie» DNeKTpUUYECKHe 3apsiibl._3aK0H COXpPaHEHHUS 3apsia. 2
3akon KyJiona. 2
JuekTpuyeckoe moJe.  HanpsisKeHHOCTb  3J1eKTPHYeCKOro  moJsd. [lpuHuun 2
CYNEPIIO3UIINH TOJIEH.
Padora cui 3JiekTpocTarnyeckoro moJis. IloreHuman. Pa3HOCTHL NOTEHUHMAJIOB. 2
DKBUIMOTEHIIUATFHBIE TOBEPXHOCTH. CBS3b MEXIY HAIMPSKEHHOCTHIO U Pa3HOCTHIO
MOTEHI[UAJIOB 3JIEKTPUUYECKOTO MOJISL.
JM3J1eKTPUKH B dJ1eKTpHYecKoM moJie. [lomsapuzanms nuanexkrpukos. [IpoBoaHMKY B 2
AIEKTPUUECKOM TOJIE.
Konaencaropbl. CoennHEHHE KOHJIECHCATOPOB B Oarapero. DHEpPrus 3apsHKeHHOTO 2

KOHACHCATOpAa. 9HepFI/I}I QJICKTPHUYCCKOTO ITOJIA.

JlaGopaTtopHble 3aHATHSA




IpakTnyeckune 3ausiTus (PeuieHne 3a1a4)

1. 3akon Kynona 2
2. HanpsixeHHOCTh M MOTEHIMAI 2
3. Konnencaropsl 2
KounTtpoJabHbie padoTsl
KoHTposbHast paboTa 1o Teme «IIEKTPOCTATUKA» 2
CamocrosiTesibHasi padoTa CTY/ICHTOB 2
- cooOmenus: «CraTHyeckoe J3JIEKTPUUECTBO M 3amuTa OT Heroy, «lIpumeneHue
KOHJIEHCATOPOBY, «IJEKTpOCTaTHUECKas 3amuTa», «COBpeMEHHbIE KOHIEHCATOPBI U UX
MIPUMEHEHHUE»
3.2 | Tema 3.2. «3akoHbI Coaep:xxanue yueOHOro MaTepuaJia

MOCTOSIHHOTO TOKa» YciaoBusi, He00X0AMMBbIE J1Jisi BO3HMKHOBEHHMSl M IOJICPKAHUN 3JIEKTPHYECKOr0 2
ToKa. Cuila TOKa M TUIOTHOCTh TOKa. 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIICHUS OT
Marepuana, IJUHbl W IUIOIIAJM IONEPEYHOr0 CEYEHHsS IPOBOJHHUKA. 3aBUCUMOCTh
AIEKTPUYECKOTO COMPOTUBIIEHUS TPOBOIHUKOB OT TEMITEPATypPHI.
3akon Oma s yuyactka nenu 6e3 JJIC.
DJIeKTPOABUIKYIIASI CHJIA MCTOYHMKA TOKA. 3aKkoH OMa 15 TIOJTHOM 11ETIH. 2
CoennHenue npoBOAHMKOB. COEIMHEHHE HCTOYHUKOB 3JIEKTPUYECKON SHEPruv B 2
6arapeto. 2
3akon Jkoyass—Jlenna. PaGora M _MOIHOCTL 3JIEKTPHYECKOr0 TOKA. TernioBoe
JeUCTBUE TOKA. 2
DJIeKTPUYECKUH _TOK B _PAa3jJM4YHbIX cpeaax. JJIeKTPUYECKUH _TOK B MeTaJlIaXx.
OnexkTpoHHbIH ra3. PaboTa BbIxona. 2
DJIEeKTPUYECKUI __TOK B 3JIEKTPOJMTAX. JJIEeKTPoJu3. 3akoHbl _Dapajes.
[IpuMeHeHue 31eKTpoIin3a B TEXHHUKE. 2
DJIeKTPUYECKUH TOK B razax M BakyyMme. Monusamus ra3a. Buabl ra3oBbIX pa3psioB.
IlonsiTue 0 niaasme. CBoiiCTBa U IPUMEHEHUE IIIEKTPOHHBIX ITYYKOB 2
DJleKTpUYeckuii _ TOK B moJynpoBoaHukax. CoOcTBeHHass MPOBOJWMOCTb
MOTYNPOBOTHUKOB. [loMynpOBOAHUKOBBIE TIPUOOPHI. 2




JlabGopaTopHble 3aHATHSA
1. «Omnpenenenue D/1C 1 BHYTpEHHETO CONIPOTUBIIEHUSI UCTOYHHUKA TOKA»
2. «OmnpezaeneHue yIeIbHOTO CONPOTHBIICHHUS MaTepraiay
3. «IIpoBepka 3akoHa OMa i ydacTKa e
4. «VccnenoBanue Lemeld C MapauIeNIbHBIM M IIOCIEIOBAaTEIbHBIM COCJHHEHHEM
notpebuTeneii» (2 yaca)
5. «WccaenoBanue paboThI MOJYIPOBOAHUKOBOTO JTHOIA»

NN

[\

IIpakTHyeckue 3aHATHS

1. 3akon Oma

2. 3axoHn Jxoyns-Jlenma

3. Pacuer nenei

4. 3akon Oma IS IIOJIHOM LIEIH

[\OTN \O T \S I \§)

KonTpoJbHbIe padoThl
KonrtponbHas pabora no reMe «3aKoHbI HOCTOSIHHOTO TOKa

CamocrosiTeibHas padoTa CTyAeHTOB

-coobmenne (mpeseHtanus) «lcrounuku Toka», «TemnoBoe nelcTBHE TOKa M €ro
npuMeHeHuey, «l[IpuMeHeHmne 3neKTpoIr3a»

-KOHCTIEKTHPOBAaHNE YIeOHOTO MaTepuasia

- peleHue 3aaa4y

-paboTa C UHTEPHET-UCTOUHUKAMHU

-OTBETHI Ha BONPOCHI

CamocrosiTe/ibHasi padoTa CTY/1€HTOB

33

Tema 3.3. «MarauTHoe
10J1e»

Copaepxxanue yueOHOIro MaTepuasa

BekTOop MHAYKIIMM MATHUTHOIO 10Jisl. MarHUTHBIHN MOTOK.

JeiicTBMe MATHMTHOIO NOJSI _HA NPAMOJUHEHHbIH NPOBOAHMK C TOKOM. 3aKOH
Awmmepa. B3aumogeiictBue TokoB. PaboTa 1Mo mepeMemeHno MpoBOJHUKA C TOKOM B
MarHuTHOM TIOJIE.

JeiicTBMe MATHUTHOIO M0Jisi HA ABW:Kyluiicsa 3apsaa. Cuna Jlopenna. Onpenenenue
YAEIBHOTO 3apsiia. Y CKOPUTENH 3apsKEHHBIX YacTHII.

NN

JlaGopaTopHble 3aHATHSA
«Habmronenue neficTBUS MAarHUTHOIO IIOJISI HA TOK)




IpakTnyeckune 3ausiTus (PeuieHne 3a1a4)
«Maruutnoe nosie. Cuiia Amrepar»
«MarnutHoe nosne. Cuia Jlopenua»

\S}

KonTpoabHbie padoThI

CamocrosiTeibHast padoTa CTy1eHTOB

-coobmenune (npeseHrtanus) «MccinenoBanuss wmarHetusma», «lIpumeHeHue Cuiibl
Awmrniepay, «[Ipumenenue cuisl JIopeHua»

-KOHCIEKTHPOBaHUE Y4eOHOIo MaTepuasa

3.4

Tema 3.4.
«JIeKTPOMarHUTHAast
HHIYKIUS»

Coaep:xxanue yueOHOro MaTepuaJia
DJIEKTPOMATrHUTHAs MHAYKIMS. BuxpeBoe ajekTprueckoe mole.
CaMouHAVKIMA. DHEPTHsI MATHUTHOTO TIOJISI

NS \S]

JlabopaTropHble 3aHATHUS
1. «HaGmroeHue sBIeHHS JICKTPOMArHUTHON HHYKIIAN)

IIpakTuyeckue 3ausaTHs (PeuIeHne 3a1a4)
1. «3akon ODMUN»
2. «CaMOMHIYKIIHS

NS \V]

KonTpoJsbHbie padoThI
Kontponbnas pabota nmo teme «MaruuTtHble siBaeHus. DMy

CamocrosiTeibHas padoTa CTyAeHTOB

CooOmienne «lIpumenenue 3akona MUy, «lIlpumeHeHre caMOMHIYKLIUN
- KOHCTIEKTHPOBaHUE yueOHOT0 MaTepuana

- OTBCTHI Ha BOIIPOCHI

Pa3zpen 4. <KKOJIEBAHUS U

BOJIHbI»

4.1

Tema 4.1. «KMexann4eckKue
KOJIC0OAHUA».

Conep:xanue yueOHOIro MaTepuasa

KoJjebarejabHoe aBU:KeHHE. ['apmMoHndeckue konebanusi. CBOOOHBIE MEXaHUYECKHE
Kosiebanus. JIuHeliHble MeXxaHMYecKHe KoJedaTeldbHble cucTeMbl. [IpeBpaienue
SHEPruu NpuU KosueOaTeIbHOM JIBUKEHUH.

CBo0OoaHbIe 3aTyXal0IHe MeXaHHYecKHe KoJie0aHusi. BbIHYXIeHHbIE MEXaHUYECKUE
Kosie0aHusl.

IlonepeyHble ¥ NMPOA0JIbHbIEC BOJAHBI. XapaKTEPUCTUKHU BOJIHBI. Y PAaBHEHME IUIOCKOU




Oerymeit BosiHbl. UHTepdepentus BosH. [lonstue o qudpakiuuu BoJH.
3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €r0 IPUMEHEHHUE.

JlaGopaTtopHble 3aHATHSA

1. «OmnpenencHre yCKOpeHUs: CBOOOHOTO NAJACHUS ITPH MIOMOIIY MAsITHHKA 2
2. «HMccnenoBanue 3aKkOHOB KOjIeOaHMs Tpy3a HA HUTH» (2 yaca) 2
IpakTnyeckne 3ausiTHs (PeuleHne 3a1a4)
1. «MasTHUKIY. 2
2. «YpaBHeHHe U rpadUKu KOJeOAHUN». 2
3. «l[IpeBparienue sHEPTUU MPU KOJICOAHUIX). 2
KourtposibHabie padoThi:
KonTponbHas pabota no Teme «MexaHnueckue KojaeOaHus U BOJIHBD) 2
CamocrosiTesibHasi padoTa CTY/ICHTOB
- Coobmenue «Ilonb3a u Bpea pezonanca», «lIpumeHeHne ynpTpasByKa» 2
-KOHCIIEKTHUPOBaHKE yueOHOro MaTepuana
-OTBETHI HA BOIPOCHI.
4.2 | Tema 4.2. Copepxanue yueOHOIro Mmarepuasa
. «JIeKTPOMATrHUTHBIE CB000/IHBbIE __ 3JIEKTPOMATHUTHLIE _ KoJebaHusi. [IpeBpamienne sHepruu B 2
KOJIeOaHUs». Kosie0aTeIbHOM KOHTYype. 3aTyxaloume 3J1eKTPOMAarHUTHbIe KoJiedanus. ['enepatop
HE3aTyXalolUX JIEKTPOMAarHUTHRIX KOJIeOaHH.
BeiHy:KIeHHBIe  JJieKTpuYeckne KoJedanusi. Ilepemennsiii  TOk. ['eHepaTop 2
nepeMeHHoro Toka. I'eHeparopsl Toka. Tpancdopmaropbl. TOKM BBICOKOI 4YacCTOTHI.
[Tony4yenue, nepenaya v pacrpeiesieHue dJIEKTPOIHEPTUH.
EMKoCTHOE M MHAVKTHBHOE CONPOTHBJECHHUSI NMEPEMEHHOI0 TOKAa. 3akoH OMa It 2
AIIEKTPUYECKOM 1IeMU TIepeMEHHOro ToKa. PaboTa 1 MOIIHOCTH MMEPEMEHHOTO TOKA.
JlaGopaTopHble 3aHATHSA
1. «OmnpeneneHne UHIYKTUBHOTO CONPOTUBIICHUS U UHIYKTUBHOCTU KaTYIIKK (2 2
yaca)
2. «OmpeneneHre eMKOCTHOTO COMPOTUBIICHUSI U €MKOCTH KOHJIeHcaTopay (2 yaca) 2

IpakTnyeckune 3ausiTus (PeuleHne 3a1a4)




1. «®opmyna TomcoHay.
2. «llenu nepeMeHHOro TOKay.

KonTpoabHbie padoThl
KonTponbHas pabota mo Teme « IJIeKTPOMarHUuTHBIC KOJIeOaHUsD

CamocrosiTeJibHAsi padoTa CTY/IeHTOB
-KOHCIIEKTHPOBAHKE yIeOHOTO MaTepuana
-cooOmmenue (rmpe3enranus) « TpaHcopMaTopsl U UX MPUMECHEHHE)

4.3

Tema 4.3.
«JIeKTPOMATrHUTHBIE
BOJIHBD)

Conep:xxanue yueOHOro MaTepuaJia

DJIEeKTPOMarHuTHoOe 1oJe Kak 0co0blil B MaTepuu. JJIeKTPOMATHUTHbIE BOJIHBI.
Bu6parop ['epuia. OTKpbITHIN KOeOATENbHBIN KOHTYP.

HN300perenne paano A. C. IlomoBbiM. Ilonstue o paanocsszu._ Ilpumenenue
3JIEKTPOMArHUTHBIX BOJIH.

JlabopaTropHble 3aHATHUS

IIpakTHyeckne 3aHATHA

KonTpoJsbHbie padoThI

CamocrosiTeibHas padoTa CTyAeHTOB
- Coobmienue «A.C.I1onosy, «McTopus paguo»

Pasznea 5. «OIITUKA»

5.1

Tema S.1. «I'eomeTpuueckasn
ONTHKA)

Conep:xanue yueOHOTro MaTepuaJia

CKopocCTh pacpOCTpaHEHUs CBETA, 3AKOHBI OTPAKEHUS M NIPeJTOMJICHHUS CBETA.
Ilosnoe oTpa:kenue. CBETOBOIEI.

JIun3bl. Tonkas nuH3a. opMyna JUH3bL. YBEJIWYECHUE JUH3BL. |J1a3 Kak onTuyeckas
cucteMa. OnTHYecKHe MpuoopLI.

\S)

\S)

JlabopaTopHble 3aHATHS
1. «Onpenenenue moka3aTess NPETOMIICHUS CTEKIIa»
2. «Ompenenenne GOKYCHOTO pacCTOSIHUSI U ONITUYECKOM CHIIBbI cOOMparoIeil TNH3bI»

IpakTnyeckune 3ausiTus (PeuieHne 3a1a4)
1. «3aKoH NpesOMIIEHUs CBETa»




2. «Dopmyiia JUH3b» 2
KoHnTpoJibHbIe padoThI
CamocrosiTesibHAsi pad0oTa CTY/I€eHTOB
-Coo0mmenune «Onrtuyeckue siBjaeHus B atmocdepe», «lIpuMeHeHne CBETOBOIOB
- 0030p ONTUYECKUX TPUOOPOB
5.2 | Tema 5.2. «<BosiHOBBIE Conep:kaHue y4eOHOT0 MaTepuaJia
. CBOIICTBA CBeTa». HNutepdepennus cBera. KorepeHTHOCTh CBETOBBIX Jydeld. MIHTepdepeHnrs B TOHKHX 2
wienkax. [lomockl  paBHoit  Tonmmmubl.  Kombua  Herorona.  HMcmnosnb3oBanue
UHTEp(EpPEHIINHN B HAYKE U TEXHUKE.
Judpakuus cpera. J(udpakuus Ha eI B NapauledbHBIX Jdydax. Judpakunonnas 2
pemetka. [lonsitue o ronorpadum. Ilonspuzamus nmonepeunsix BoiH._IloJsipu3anus
cBerta. J[BoitHoe nyuenpenomiienue. [Tonspouasl.
Jucnepcus ceera. Bunbl cniektpoB. CnekTpbl ucnyckaHus. CHEKTpbI MOTJIOIIEHUS. 2
VYnerpaduoneroBoe u uHdpakpacHoe usnyueHus. Penrrenosckue nyun. Mx npupoaa u
CBOMCTBA.
JlabopaTropHble 3aHATHUS
1. «Habmonenue naTepdepeHnn 1 Juppakiiuy CBeTa 2
2. «OnpezeneHue AIUHBI CBETOBOW BOJHBI IIPU MOMOIIH TU(PAKIIMOHHON PELIETKI 2
3. «HabmroeHue CrjIouIHOro ¥ JMHEHYaToro CeKTpOB»
2
[pakTnyeckue 3ausaTus (peuieHue 3a1a4)
1. «IudpakiimOHHBIE PEHIETKUY. 2
KonTpoJibHbIe padoThl
KonTtponbHast pabota o Teme «I'eomerprueckasi U BOJHOBAs] ONTHKA» 2
CamocrosiTeibHAs padoTa CTY/AeHTOB:
Coobmenne «Mutepdepenuus u audpakius cBeta B npupozae», «lIpumenenue 2
CHEKTPAJIbHOTO aHAJIU3a»
-KOHCIIEKTUPOBaHKUE MaTepHasa
-OTBETHI Ha BONPOCHI
6 Paznen 6 «OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJLHOCTH»




Tema 6.1. «OcuoBel CTO».

Conep:kanue y4eOHOT0 MaTepuaJia

WMHBapraHTHOCTh MOJYJIsl CKOPOCTH cBeTa B BakyyMme. IocTyaarel JifHIITeHHA. 2
IIpocTpaHCTBO U BpeMsl ClleNMATbHOI TEOPUU OTHOCUTEIbHOCTH. 2
CBsi3b MacChl M JHEPIUM CBOOOIHON YaCTUIIBI. 2
JHeprus MoKos. 2
JlaGopaTopHble 3aHATHSA
IpakTnyeckne 3ausaTHs (PeuIeHne 3a1a4)
«OcHoBbl CTO». 2
KonTposabHbie padoThl
CamocrosiTesibHasi padoTa CTY/ICHTOB
7 Pa3nen 7. <QJIEMEHTBI KBAHTOBOW ®HU3UKHN».
7.1 | Tema 7.1. «kKBanToBast Conep:xxanue yueOHOro MaTepuaJia

ONTUKA TenJioBoe uzayuenue. Pacrpesenenre sHepruu B CrieKTpe aOCOIOTHO YEPHOTO TENA. 2
KBanToBas rumnore3a Ilianka. ®oronbl. BHemnuii ¢gorodnexkrpuueckuii 3pQexT.
Buyrpennwuii poTosddexr. 2
Tunsl GoT03/IeMEHTOB.
JaBJjieHne cBeTa. 2
IHoHsiTHE 0 KOPIYCKYJISPHO-BOJIHOBOM NIPUPOAE CBETA 2

2

JlabopaTropHble 3aHATHUS
«Omnpepnenenue paboThI BBIX0Ja DJIEKTPOHOB U3 BelIleCcTBa U ocTosiHHOM [Tnankay 2
IIpakTHyeckue 3aHATHSA (PELLICHUE 32124)
I. «Doton» 2
2. «YpaBHeHHE DUHIITEHHA» 2
KonTpoJibHbIe padoThl
«KBaHTOBasi ONTHUKa» 2

CamocrosiTeibHAs padoTa CTY/1eHTOB
- Coob1enue «Buabl u3nyueHus», «Y CTpoicTBO (POTORIEMEHTOBY,
«[Tpumenenne HOTOINEMEHTOBY




7.2 | Tema 7.2. «®u3uka aromay. | Coaepxxkanue yueOHOro MarepuaJjia 2
Pa3BuTHe B3ILJISII0B HA CTPOEHHE aToMa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax 2
Bojopoaa. SnepHas moxaenb aroma. OnbiThl J. Pesepdopna. Mozaenp atoma Bogopoia
no H.bopy. I'nunoresa ne bpoiinsa. CootHomenune neornpenenéunocreii [ elizendepra.
KBaHTOBBIE reHEePATOPHL.

2

JlaboparopHble 3aHATHUS -
IIpakTHYeckoe 3aHsATHE -
KonTposabHble padoThl -
CamocrosiTeibHAas padoTa CTy/1eHTOB 4 2
CooOmenne «OmbiThl Pesepdopnar, «ctopus kBaHTOBOH (hus3ukuy, « TUmbl 1a3epoy,
«IIpumeHeHue J1a3epoBy

7.3 | Tema 7.3. «®@u3uka Coaep:xxanue yueOHOro MaTepuaJia 13

. aTOMHOIO siApa» EcrecTBeHHAs PAIMOAKTHBHOCTD. 3AKOH PAaAHOAKTHBHOI0 pacnaja. 2
Cnoco0bl HAOJIIONCHUS M PerucTPanui 3apsaKeHHBIX YaCTHIL. 2
dddext BapnaoBa — Yepenkona. 2
CTpoeHue aTOMHOIO si/IpAa. 2
JdedexT Macchl, JHEPrus CBA3M U YCTOWYHUBOCTb aTOMHBIX sJIED. 2
Anepuble peakuuu. MckycCTBeHHas paJuOAKTUBHOCTG. JleJIEHHE TSKEIbIX AEp. 2
LlenHas siiepHas peakuus. YpasisieMas LeHas peakusi. 2
AnepHblii peaktop. Pazsutue snepHoil sHepretuku Poccun. DKojaoruueckue acreKThl 2
SIIEPHOM YHEPTEeTUKU
IloayyeHne paiioaAKTUBHBIX H30TONOB M WX IPUMEHEHHE. 2
buoJiornyeckoe 1eiicTBHEe PAAHOAKTUBHBIX U3J1VYCHH. 2
DJieMEeHTAPHbIE YACTHIbI. 2
Pojib ¢pu3nyeckoil HAYKH B PA3BUTHM NIPOU3BOICTBA 2
CoBpeMeHHass pu3nyecKas KAPTUHA MUPA 2
JlabopaTopHble 3aHATHS 2
«MopennpoBaHue nponecca paguoakTUBHOrO pacnagay (2 yaca) 2
IIpakTHyeckue 3aHATHSA (PeLICHUE 32/1a4) 2
l. «3akoH paguoaKTUBHOIO pacmnaaa 2




2. «SpepHble peakiui. JHEPreTUUECKUN BBIXO)

KonTpoJsbHbie padoThI 1
KonrponbHas padora no reme «Pu3uKa aTOMHOTO S1pay»
CamocrosiTeibHasi padoTa CTyAeHTOB 8

- OTBETHI Ha BOMPOCHI

-coo0meHust (Tpe3eHTalun): «OTKpBITHE M HCCIEIOBAaHUE PaJUOAKTUBHOCTHY,
«nepnas sHepretuka Poccum», «Mctropusi saepHor sHepreTukd Poccum»
«IIpumeHeHne n30TONoOBY, «/lelcTBre U3TydyeHUsl Ha )KUBBIE OPraHU3MbI»

CamocrosiTe/ibHasi padoTa CTY/IEeHTOB

UTOI'O

292




2.3 XapakTepucTUKAa OCHOBHBIX BU/J0B YUe0OHOI1 1eATeIbHOCTH

Conepxanue
o0y4eHusi

XapakTepucTHKA OCHOBHBIX BH/I0B /IEATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe Y4eOHBIX JeHCTBHIl)

BBenenue

YMeHue T1OCTaHOBKM IeJell  JeATEeNbHOCTH, IUIaHUPOBAHUS
COOCTBEHHOM JEeITEJIbHOCTH I JOCTHKEHUS I1OCTaBJICHHBIX
LeJIel, MPEABUICHUS BO3MOXHBIX PE3YIbTATOB ATHX JCHCTBUH,
OpraHu3aIMyu CAMOKOHTPOJIS U OLIEHKHU MOJYYEHHBIX PE3yJbTaTOB.
Pa3ButHe CHOCOOHOCTH SCHO M TOYHO H3Jaratb CBOM MBICIIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3PEHHUS, BOCIPUHUMATH H
AHAIM3UPOBATH MHCHUS COOECETHUKOB, IPU3HABAS MPABO JPYTOro
YyeJI0BeKa Ha HHOE MHEHIE.

[IpousBenenue wu3MepeHus GU3MYECKUX BEIUYMH W OLICHKA
TpaHULIbI MOTPEMIHOCTEN U3MEPEHUI.

IIpencraBinenre rpaHuLbl I[OIPEIIHOCTEH  U3MEpPEHUN  IIPHU
MMOCTPOSHUHU IPAPHUKOB.

VYMeHUe BBICKA3bIBAThL T'HMIIOTE3BI IJISI OOBICHEHUST HAOJIIOJaeMbBIX
SIBJICHUH.

YMenue npeanarate MOJEIU SIBJICHUM.

Yka3aHue rpaHuIl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
N3noxxeHne OCHOBHBIX IIOJOKEHUNM COBPEMEHHOW HAay4YHOU
KapTUHBI MUpA.

[TpuBeneHre MPUMEPOB BIUSHUS OTKPBITHI B (DU3UKE HA MPOrpece
B TEXHUKE U TEXHOJOTMH ITPOU3BOJICTBA.

Hcnonws3zoBanne MHTEpHETA /11 TOMCKA MHGOPMAITIH

1. MEXAHUKA

Kunematruka

[IpencraBieHne MEXaHMYECKOrO JIBUKEHHUSI TeJla YPAaBHEHUAMH
3aBUCHUMOCTH KOOPAMHAT U MPOEKIIMENH CKOPOCTH OT BPEMEHHU.
[IpencraBieHre MeXaHUYECKOTO JIBIDKEHHUS Tena rpadukaMu
3aBUCHUMOCTH KOOPAMHAT U MPOEKIIUEN CKOPOCTH OT BPEMEHHU.
OrnpezesieHe KOOPAWHAT TMPOWJEHHOTO TYTH, CKOPOCTH |
YCKOpeHUsi Tena 1o TpadukaM 3aBUCUMOCTH KOOpAMHAT H
MPOEKIUNA CKOPOCTH OT BpeMeHu. OrnpeneneHre KOOpAUHAT
MPOMJEHHOrO MYyTH, CKOPOCTH U YCKOPEHUS Teja MO YPaBHEHUAM
3aBUCHUMOCTH KOOPAMHAT U MPOEKIIUN CKOPOCTH OT BPEMEHH.
[IpoBeneHne  CpaBHUTENBHOIO  AHAIM3a  PAaBHOMEPHOIO M
PaBHONIEPEMEHHOIO IBUKEHUM.

VYKka3aHu€ HCMNOJb30BAHHUS TMOCTYNATEJIBbHOIO W BpaIAaTEIbHOTO
JIBIDKEHUU B TEXHUKE.

[TpuoOperenue omnbpiTa paboOTEl B TPyMONEe C BBIIOJIHEHHUEM
Pa3JIMYHBIX COLUAIBHBIX POJICH.

Pa3paboTka BO3MOXKHOW CHUCTEMBI JEUCTBUN W KOHCTPYKIIUHU JISI
AKCIEPUMEHTAIBHOTO ONPEACTICHU KHHEMAaTUYECKUX BEJTUYHUH.
[TpencraBienne nHGOPMALIUY O BUJIAX IBHXKEHUS B BHJIE TAOIHUIIBI

3aKO0HbI MEXaHUKH
HuioTona

OO0mbscHeHHE JIEMOHCTPALIMOHHBIX JKCIIEPUMEHTOB,
MOJITBEP K IAOIIUX 3aKOH HHEPIUH

N3mepenne maccel Tena

N3mepenue cuibl B3aMMOJEHCTBUS TEI

Bbruncnenne 3Ha4eHMs] CWJI 10 H3BECTHBIM 3HAUEHUSM Macc
B3aUMOJICVCTBYIOIIMX TEJI U UX YCKOPEHUI

Brruncnenue 3HaueHusi yCKOPEHHH Tell 10 M3BECTHBIM 3HAUEHUSM
JENCTBYIOINX CUJI U MacC Tel

CpaBHeHuE CUIIbI IEHCTBUSA U IPOTUBOJAEHCTBUSA

[IpuMmeHeHre 3aKOHa BCEMUPHOTO TATOTEHUS MpPH pacderax CHI U
YCKOPEHUH B3aMMOJICUCTBYIOIIMNX TE

CpaBHeHuEe YyCKOpeHHS CBOOOJHOTO TAJCHHWS Ha IUIaHETax
ConHEeYHOM CUCTEMBbI

Brinenenne B TeKcTe ydeOHHMKA OCHOBHBIX KAaTETOpH Hay4dyHOM




uHpopManuu

3aKOHBI
CcOXpaHeHusl
B MEXaHUKe

[IpuMeHeHrne 3aKOHAa COXpaHEHUsI UMITYJIbCA JJisi BBIYMCIICHHS
W3MEHEHUIN CKOPOCTEH TeJl PU UX B3aUMOJICUCTBHUSIX.

N3mepenne paboOThl CHI W HM3MEHEHHE KHHETHYECKOW SHEpPruu
Tenaa.

Brerancnenre paboThl CHJI M M3MEHEHHUS KUHETHYECKOW SHEpPruu
Teaa.

Brrunciienre TNOTCHIHAIBHOW SHEPTHMHM TEJl B T'PaBUTAIMOHHOM
ToJIE.

Ornpenenenue MOTEHIIUAILHON SHEPTrUu yIpyro
nehopMUPOBAHHOTO TeJIa 10 U3BECTHOM JeopMaIiiy U KECTKOCTH
Tenaa.

[IpuMeHeHre 3aKOHA COXPAHEHHMS] MEXaHUYECKOW HHEPruu IMpHu
pacyerax pe3yJbTaTOB B3aMMOJCUCTBUI TeNl TPaBUTAIMOHHBIMHU
CHUJIaMU ¥ CHJIAMH YIIPYTOCTH.

Ykazanue rpaHui] IPUMEHUMOCTH 3aKOHOB MEXaHUKH.

VYkazanue y4eOHBIX JTUCHUIUIMH, TPH H3YYCHHH KOTOPBIX
MCIOJIb3YIOTCS] 3aKOHBI COXPaHEHUS

OCHOBbI MOJIEKYJIAPHOU ®PU3UKHU U TEPMOJUHAMUKHN

OcHOBBI
MOJIEKYJJISIPHOM
KHHETHYECKOM
TEeOPHH.
HneaabHbId ra3

BbinonHenne HSKCHEPUMEHTOB, CIyXKallUX Uil  OOOCHOBaHUS
MOJIeKyJIIpHO-KuHeTHuueckor Teopun (MKT).

Pemenne 3amau Cc [OPUMEHEHHEM OCHOBHOIO  ypaBHEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH Ia30B.

OnpezneneHyue napamMeTrpoB BEIIECTBa B ra3000pa3HOM COCTOSHUU
Ha OCHOBaHUM YPaBHEHUSI COCTOSIHUS UEAIbHOTO rasa.
OrnpezenieHne nmapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUHU U
OPOUCXOJAIIUX IpoueccoB no rpaduxam 3asucumoctu p (T),V
(D), p (V).

OxcnepuMeHTanbHoe uccienosanue 3asucumoctu p (T), V (T), p
(V).

[IpencraBinenue B Buae IpaMKOB H30XOPHOIO, HM300apHOTO U
MN30TEPMHUUYECKOTO MPOLIECCOB.

Beluncnenne cpeqHed  KMHETHMYECKOM  OJHEPIHHM  TEIJIOBOTO
JBUKEHHS] MOJIEKYJI TI0 U3BECTHOM TeMIiepaType BelecTBa.
Beicka3piBaHue runores A 00bsICHEHHs HAOII0AaeMBbIX SIBICHHH.
Vka3aHue rpaHul] IPUMEHUMOCTH MOJEIN «UACAIbHBIA Traz» u
3akoHOB MKT

OcHOBBI
TePMOAMHAMUKH

N3mepenne Kom4uecTBa TEIIOTHI B MpOoIeccax TEIIoNepeIadn.
PacueT xonmmuecTBa TEIUIOTHI, HEOOXOAUMOTO ISl OCYILECTBIICHUS
3aJJaHHOrO0 TIpolecca C Terulonepenaden. Pacuer u3MeHeHus
BHYTPEHHE SHEpruu Tes, paboThl M MEpPEelaHHOro KOJIMYEeCTBa
TEIUIOTHI C UCTIIOJIB30BAaHUEM IIEPBOT0 3aKOHA TEPMOIUHAMUKH.
Pacuet paboTbl, COBEpIIEHHOH ra3oM, 1Mo rpaduKy 3aBUCUMOCTH P
(V).

Bbruncnenne paboThl Ta3a, COBEPIIEHHOM MpHU U3MEHEHHH
COCTOSIHMS 10 3aMKHyTomMy 1ukiy. Beramcnenwe KIIJ npu
COBEpILEHUH ra30M pabOThI B MPOIECCAX U3MEHEHHS COCTOSIHUS 10
3aMKHYTOMY LIUKITY.

OObsicHEeHHE TPUHIIUIIOB A€WCTBUS TEIUIOBBIX MAIIHH.
JemoHcTpanus poin (U3UKA B CO3JAaHUU U COBEPIICHCTBOBAHUH
TEIUIOBBIX JBUTATEIEN.

W3noxeHne CyTH DKOJOTHUECKUX Mpo0sieM, OOYCIOBIEHHBIX
paboTOl TEIUIOBBIX ABUTATENeH U MPEIOKEHHE TyTH UX PELIeHHUS.
VYkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHY.
YMeHue BECTH Juallor, BBICIYIIMBAaTh MHEHHME OINIOHEHTA,
y4acTBOBAaTh B JUCKYCCHM, OTKPBITO BBIPAKAaTh U OTCTAUBATh CBOIO
TOYKY 3pEHHUS.

VkazaHue y4eOHbIX JMCLUUIUIMH, TPU  H3YYEHUH KOTOPBIX




UCTIOJB3YIOT yueOHbIH MaTepran «OCHOBBI TEPMOIMHAMHUKI

CpoiicTBa  mapos,
JKHIKOCTEI,
TBepAbIX TeJ

N3mepenne BIaKHOCTH BO3yXa.

PacueT xonuuecTBa TEIUIOTHI, HEOOXOAUMOTO Ui OCYILECTBIICHUS
porecca rnepexoza BeIecTBa U3 OHOTO arperaTHOro COCTOSIHUSA B
Ipyroe.

OKCIIepUMEHTAIIbHOE UCCIIEI0BAHNE TEIIJIOBBIX CBOMCTB BELECTBA.
[TpuBeneHne NpuMEpOB KalWUISIPHBIX SBIEHUH B OBITY, IPUPOJE,
TEXHHUKE.

HccenenoBanue MexaHU4eCKUX CBOMCTB TBEpABIX Ten. [Ipumenenue
¢u3nUecKuXx TOHATHH MW 3aKOHOB B y4eOHOM Marepuaie
npo¢eCCHOHATIBHOIO XapaKkTepa.

Hcnonb3oBanue HMuTepHera [uig noucka HHPOpMamuum o
pa3paboTKax U MPUMEHEHUAX COBPEMEHHBIX TBEPBIX U aMOP(HBIX
MaTEpHaJIOB

3. 9JIEKTPOJAUHAMUKA

DJIeKTPOCTATHKA

Bbruuciienre Ccwii  B3aMMOJEHCTBHSI TOYCYHBIX SJICKTPUYCCKUX
3apsiJI0B.

BbruuciieHrue HanpsHKEHHOCTH 3JIEKTPHUECKOTO IMOJIE OJHOTO U
HECKOJIbKUX TOYCUHBIX IEKTPUUCCKUX 3aPSI0B.

Bbluuciienye moTeHIMama AJIEKTPHUYECKOro TOJs OJHOTO U
HCCKOJIBKUX TOYCYHLIX OSJICKTPHUYCCKUX 3apsa0B. I/I3MepeHHe
Pa3HOCTH MOTEHIMAJIOB.

W3mepeHue dSHEpruM  JIEKTPHUUECKOTO TOJS  3apsHKEHHOTO

KOHJIEHCATOPA.
Boluncienre SHEPruM  ANEKTPUYECKOTO TMOJS  3apsHKEHHOTO
KOH/JIEHCATOpA.

Pa3paboTka mwama W BO3MOXKHOM  CXEMbI  JICHCTBHI
AKCIIEPUMEHTAIBHOTO onpeeICHUs AIEKTPOEMKOCTH

KOHACHCATOopa U I[HBJIGKTPI/I‘IGCKOfl IMPOHUIACMOCTH BCIICCTBA.
HpOBGI[CHI/Ie CPaBHUTCIIBHOI'O aHajJIr3a TI'PaBUTAUOHHOIO MU
QJICKTPOCTATUYICCKOI'O moJiei

ITocTosIHHBIN TOK

N3mepenne mouiHocTy anekTpuyeckoro toka. Msmepenue 3/1C n
BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

BrimonHeHnne pacueToB CUibl TOKA M HANpsOHKEHUM Ha ydacTKax
anekTpuueckux 1eneid. OObsICHEHUE Ha IpUMeEpe SIEKTPUUYECKOM
nenu ¢ AByms ucrtouHukamu Toka (DZ[C), B KkakoMm ciyyae
UCTOYHUK  DJIEKTPUYECKOM BHEprum paboTaeT B  pEXUME
reHepaTopa, a B KAKOM — B PEXKHUME TOTPEOUTENS.

OnpeneneHue TeMIlepaTypbl HUTH HakanuBaHus. I3mepeHune
ANEKTPUYECKOTO 3apsijia JICKTPOHA.

OO0BsicHEeHHE PUPOABI TEKTPUUIECKOTO TOKA B METaJlIaX,
ANEKTPOJINTAX, Fa3aX, BAKYyMe U MOJYIIPOBOJHUKAX

ITpMeHeHne AIIEKTPOIIN3a B TEXHUKE

IIpoBeneHnE CpaBHUTENBHOTO AHAIN3a HECAMOCTOSATEIBHOTO U
CaMOCTOSITENIEHOTO Ta30BbIX Pa3psioB

CHsATHE BOJIBTAMIIEPHON XapaKTEPUCTUKHU AUOJIA.

IIpoBeneHre CpPaBHUTEIBHOTO aHAIW3a MOJYNPOBOJHUKOBBIX
JIUOJI0B U TPUOJZIOB.

Hcnonb3oBanue HMHTepHera [uid 1noucka HMHQOpMamuu o
MEePCIEeKTUBAaX Pa3BUTHUS MOJIYIPOBOIHUKOBON TEXHUKH.

Y cTaHOBKAa MPUYMHHO-CIIEICTBEHHBIX CBA3EH

MarbuuTHbIe
AIBJICHUSA

N3Mepenne WHAYKIIMM MarHUTHOrO IOJsA. Beraucienue cui,
JICUCTBYIOIIUX HA MPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.
Beluncnenne cwi, JOEHCTBYIOIIMX HA JJIEKTPUYECKUN 3apsn,
JIBUKYIIIUICS B MATHUTHOM TIOJIE.

HUccnenoBanue SIBJICHUU 3JIEKTPOMArHUTHOMU WHAYKLWH,
CaMOUHAYKIHUH.

Brlunciienre sHeprum MarHuTHOTO MOJISL.




OOBsiCHEeHNE PUHIIHUIA ACHCTBHS SJIEKTPOIBUTATEIIS.

OOBsicHeHHE TpPHUHIMIA JCUCTBUS TEHEpaTopa AJIEKTPUUYECKOTO
TOKAa M  JJICKTPOU3MEPHUTEIBbHBIX  TpuOopoB. OOBsICHEHUE
MpUHIUIIA IEUCTBUS Macc-crekTporpada, YCKOpUTEIIeH
3ap$I)KeHHBIX YacCTHuill.

OOBsiICHEHHE POJIM MArHUTHOTO TMOJS 3eMJIM B JKM3HU PACTCHUH,
JKMBOTHBIX, YeJIOBEKA.

IIpuBeneHue npuMepoB NMPAKTUYECKOTO IPUMEHEHUS HW3YYEHHBIX
SIBIICHUH, 3aKOHOB, TPHOOPOB, YCTPOKCTB.

[TpoBeneHue CPaBHUTEILHOTO aHaian3a CBOICTB
AIEKTPOCTATUYECKOTO0, MAarHUTHOTO W BUXPEBOTO AJIEKTPUUYCCKUX
HOJIEN.

OObsicHEeHHE Ha TpUMepe MAarHUTHBIX SIBICHUU, TOYeMYy (PHU3UKY
MO>XHO PacCMaTpPUBATh KaK METAIUCITUTLINHY

4. KOJIEBAHMA 1 BOJIHBI

MexaHnnyecKue
KoJIe0aHud

HccnenoBanue 3aBUCUMOCTH nepuoja Kosie0aHu
MAaTCMaTUYCCKOTO MasdTHUKA OT €ro AJIWHBI, MAaCChl U aMILIUTYAbI
KOJICOaHUH.

HccnenoBanue 3aBUCUMOCTH IT€pHOa KOJIeOaHUH rpy3a Ha
HOPY)XHHE OT €ro Macchl U JKECTKOCTH NpYKUHBI. Bpruucienue
nepuojia KouebaHuii MaTeMaTHYeCKOTO MAasTHUKA 110 W3BECTHOMY
3HAYEHUIO €ro JJIMHBI. Brraucnenne neproaa konedanuii rpy3a Ha
HOPY)XUHE 110 M3BECTHBIM 3HAYEHUSM €ro MacChl M JKECTKOCTH
HPY>KUHBI.

BripaboTtka HaBBIKOB BOCIIPHHUMATD, aHAJIM3UpPOBATH,
nepepabaTeIBaTh U MPEABSBIATH HHPOPMAIUIO B COOTBETCTBUU C
[IOCTaBJIEHHBIMU 331a4aMH.

[IpuBenenre nOpPUMEPOB  aBTOKOJIEOATEIbHBIX  MEXaHHYECKHUX
cucreM. [IpoBenenne kiaaccupuKaiy KoiaeOaHun

Yupyrue BoJIHbI

W3mepeHue AnuHbI 3ByKOBOW BOJIHBI IO pe3ysbTaTaM HaOJII0IeHUI
UHTEpEPEHIIH 3BYKOBBIX BOJIH.

HaGntonenue u  oObsicCHEHUWE sBICHMH HHTephEepeHIuu |
JudpaKuyu MEXaHUYECKUX BOJIH.

[IpencraBnenne  obnacTeil  NMpUMEHEHWs  yJnbTpa3Byka U
HNEPCHEKTUBBI €r0 UCHOJIb30BaHMS B PA3JIMYHBIX 00JacTAX HayKH,
TEXHUKH, B METULIUHE.

W3noxxeHne CyTH HKOJIOTMYECKHUX TpoOJeM, CBSI3aHHBIX C
BO3/ICHICTBHEM 3BYKOBBIX BOJIH HA OPraHU3M YeJIOBEKa

DJIEKTPOMarHuTHbIE
KoJieOaHust

HaGnroneHue ocruuiorpaMM TIapMOHUYECKHUX KOJEOaHMM CHITbI
TOKA B LIETH.

N3mepeHne  3IE€KTpOEMKOCTH  KOHJeHcaropa.  M3mepenue
MHAYKTUBHOCTH KaTYyLIKH.

HccnenoBanue  gBJIEHUS  JIEKTPUYECKOTO  pE30HAHCA B
MIOCJIE0BATENBHOMN LEMH.

[IpoBenenne aHajgorum Mexnay (U3MUYECKMMHM  BETUYMHAMU,
XapaKTepU3YIOIIMMH ~ MEXaHUYECKYI0 U 3JEKTPOMAarHUTHYIO
KoJsieOaTebHbIe CUCTEMBI.

Pacyer 3HaueHMl CUIIBI TOKAa M HAINpPsDKEHUS HA 3JIEMEHTax Lenu
HEPEMEHHOI'0 TOKA.

HccnenoBanue [IPUHILIUIIA JNEUCTBUA TpaHcopmaropa.
HccnenoBanue NpUHLMINA JEHCTBUS TI'E€HEpAaToOpa IEPEMEHHOIO
TOKa.

Ucnonw3oBanne WuTepHera A mouwcka HMHPOpMAUU O
COBPEMEHHBIX CIIOCO0ax Mepeiaun 3JIeKTPOIHEPTUn

DJIEeKTPOMarHuTHbIE
BOJIHBI

OcymiecTBieHne paauonepeaadn u paauonpuema. VMccnempoBanue
CBOICTB QJICKTPOMArouTHBIX BOJIH C TIMOMOIIBIO MOGI/IJIBHOI‘O
tenedoHa.

Pa3BuTHE IIEHHOCTHOTO OTHONICHHS K H3Y4YaeMbIM Ha YpOKax




¢u3uk 00bEKTaM U OCBaMBa€MbIM BHJAM JIEATECIHHOCTH.
OO0BsicHEeHHE NPUHIMIHAIBHOTO PA3JIMYds TPUPOJABI YIPYTHX H
ANIEKTPOMATrHUTHBIX BOJIH. M30XKE€HHWE CYTH JKOJOTHYECKUX
po0JieM, CBA3aHHBIX C

AJIEKTPOMATrHUTHBIMU KOJICOAHUSMHU U BOJTHAMH.

OOBsicHEeHHE POJU DSJIECKTPOMArHUTHBIX BOJH B COBPEMEHHBIX
ucciaenoBanuax BeenenHon

5. OIITUKA

IIpupoaa cBera

[IpuMeHeHrne Ha MPAKTUKE 3aKOHOB OTPAKEHHUS U MPETOMIICHHS
CBETa IPU PEILICHUU 3a/1au.

Ornpenenenue CIEKTPaIbHBIX T'PaHMII YyBCTBUTEILHOCTH
YyeJIOBEUECKOTO TI1a3a.

YMeHue cTpouTh U300paKeHUS MPEAMETOB, 1aBaCMbIC JIMH3AMHU.
Pacyer paccTosiHUS OT THH3BI JJO U300paXKEHHSI IPEIMETA.

Pacuer onrTudeckoil CUIIBI JIMH3EL.

W3mepenne poKyCHOT0 pacCTOSHUS JTMH3BI.

HcnplTanue Moaeneil MUKPOCKOIIA U TEJIECKONa

BoJiHoBbI€e cBoiicTBA
cBeTa

Habnronenue siBneHust uHTEp(HEPEHIIUH SIEKTPOMArHUTHBIX BOJIH.
HaGnronenue siBneHust Tuppakunuy 3JeKTPOMArHUTHBIX BOJIH.
HaOGnronenue siBeHus MOJIpU3alUy JIEKTPOMArHUTHBIX BOJIH.
W3mepeHue JJiMHbI CBETOBOM BOJIHBI 110 pe3yJibTaTaM HaOJII0IeHUS
sapnerns wuHTepdepenuun. HalOmonenwe sBneHus nupakuun
cBeta. HabmroneHue sBiIeHMs MONSAPU3ALMU U JTUCIEPCHM CBETA.
[Touck paznuuuit M CXOACTBA MEXAYy JUPPAKLUUOHHBIM U
JUCIIEPCUOHHBIM

CIIEKTPaMH.

ITpuBeneHne NpuMeEpOB MOSABIEHUSA B IPUPOJIE U UCIIOIb30BAHMS B
TEeXHUKE sBJICHUA HHTepdepeHLuH, AudpaKkiuy, NOJApU3aLUd U
aucriepcuu ceera. llepeunciienne MeTo0B O3HaHUs, KOTOPbIE
VICIIOJIb30BAHbI P N3yYEHUHN YKA3aHHBIX SIBJICHUN

6. OCHOBBI CIIEHMAJIBHOU TEOPUHN OTHOCHUTEJBHOCTH
OcHoBBI OOBsicHEeHHEe 3HaUUMOCTH onbITa MaiikenbcoHa- Mopiu
crenuaJbHOM ®opMyIMpOBaHUE MTOCTYJIATOB
Teopuu Oo6wbsicHenre a3 ¢dexra 3aMeJIeHNs BpEMEHH
OTHOCHTEJIbHOCTH PacueT sHepruu moxos, UMIyJIbca, SHEPIUN CBOOOTHON YaCTHIIbI

BripaboTtka HaBBIKOB BOCIIPUHUMATD, AQHAJIM3UPOBATH,
nepepadaThiBaTh U MPEABIBIATh HHGOPMAIIMIO B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMu

7. 3JIEMEHTbBI KBAHTOBOU ®U3UKU

KBanroBas ontuka

HaGnronenue  ¢orosnexkrpuueckoro  3ddexra. OOBsicHeHUE
3akoHOB CTOJIETOBAa HA OCHOBE KBAaHTOBBIX NPE/ICTABICHUI.

Pacuer mMakcMMaJbHONW KMHETHMYECKOW JHEPTHH AJIEKTPOHOB IIPH
doTornexkTpuueckoM 3 dexre.

Onpenenenne  pa®OTBl  BBIXOJA  AJIGKTpOHA MO  rpaduky

3aBUCUMOCTH MaKCUMaJIbHOU KUHETHYECKOU SHEPIrUun
(OTORIIEKTPOHOB OT YacTOTHI cBeTa. M3mepeHue paboThl BbIXOJa
3JIEKTPOHA.

[lepeuncinenne  TpuOOpOB, B KOTOPBIX  IpHUMEHsSeTcs

0e3bIHepIIMOHHOCTh oTOd D peKTa.

OOBsSICHEHHE  KOPIYCKYJISIPHO-BOJHOBOTO  JyaJli3Ma  CBOWCTB
($hOTOHOB.

OObsicHEHHE POJM KBAHTOBOW ONTHKU B PAa3BUTHU COBPEMEHHOU
bu3uKu

Hab6mronate dhoTosnexkrpuueckuii 3pdexr.

OO0bsicuiaTh 3akoHBI CTOJIETOBAa M [aBJIEHME CBETa Ha OCHOBE
KBAaHTOBBIX Hpe,Z[CTaBJIeHI/Iﬁ

Pdusuka atoma

Habmtoienue nmuHedvaThIX CleKTPOB.
Pacder yacTtoThl M JUIMHBI BOJIHBI HCITYCKA€MOrO0 CBETa MpPH




MepexoJe aToMa BOJIOPOA U3 OJJHOTO CTAlMOHAPHOI'O COCTOSIHUSA B
JIpyroe.

OOBsicHeHHE TPOMCXOXKICHHUS JIMHEHMYaTOro CIEeKTpa aroma
BOJIOPO/Ia U PA3JIMYMS JUHENYATHIX CIIEKTPOB PA3JIUYHBIX [a30B.
HccnenoBanue mMHEMYaTOro CeKTpa.

HccnenoBanue npuHIMIA pabOThl TJIOMUHECIICHTHOM JIAMITBI.
Hab6nronenue u o0bsACHEHHE MPUHIINIIA ISHCTBHSI Jla3epa.
[IpuBeneHre NpuUMEpPOB UCIIOIB30BAaHUS JIa3€pa B COBPEMEHHOM
HAayKE U TEXHUKE.

Ucnonp3oBanne MuHTepHera s moucka uHOOpPMAIMU O
MEepPCIEeKTUBAX MPUMEHEHHUS J1a3epa

Brrunciienne uHBI BOJIHBL /1€ Bpoiis 4acTHUIbl C W3BECTHBIM
3HAYEHUEM MMITYJIbCa

duzuka aToMHOIO
sipa

HaGnronenue tpekos anbda-yactull B kamepe Buibcona.
PeructpupoBanue sAEepHbIX M3JIy4YEHHH C TOMOLIbIO CYETYHMKA
I'eiirepa.

Pacuer sHeprum cBsi3u aTOMHBIX SEP.

Onpenenenue 3apsja M MaccOBOTO YHCIa AaTOMHOIO  spa,
BO3HHKAIOIIIETO B pe3yJIbTaTe paJlO0aKTUBHOIO pacnajaa.
Bbruuciienne sHepruu, OCBOOOXKIAIOIIEHCS NMPH PaJnOAKTHBHOM
pacmaje.

Onpenenenue NpoLyKTOB AIEPHON PEAKIIUH.

Bbluucnenne  sHepruu, OCBOOOKIAIOIIEHCS TMPH  SJEPHBIX
peakusx.

[TonnmaHue TpPEUMYIIECTB M  HEAOCTAaTKOB HCIOJb30BaHUS
aTOMHOM  SHEPrUM U HMOHM3UPYIOIIUMX  HU3IY4YeHUH B
HPOMBIIIICHHOCTH, METULIIHE.

W3noxxeHne CyTH DOKOJIOTMYECKHUX TpoOJeM, CBSI3aHHBIX C
OMOJIOrMYECKUM JEHCTBUEM PaIMOAKTUBHBIX U3ITy4YEHUH.
[TpoBenenue kinaccu(UKalMU 3JIEMEHTApHBIX 4YacTUI[ IO HX
bu3nUecKUM XapaKTepUCTUKaM (Macce, 3apsily, BpEMEHHU KU3HH,
CIUHY U T. 11.).

[IpencraBinenne o xapakTepe YETHIPEX TUIOB (PyHIAAMEHTAJIbHBIX
B3aMMO/JICHCTBUI AJIEMEHTAPHBIX YAaCTHI] B BUJE TaOIHUIIbI
[ToHnMaHMe LIEHHOCTEH HAyYHOTO MO3HAHMUS MHpa HE BOOOILE s
YeJIOBEYEeCTBA B LIEJOM, a JJS KaXJ0ro oOydarollerocs JHMYHO,
LIEHHOCTEH OBJIAJICHUS] METOJOM HAay4yHOro IIO3HaHUs JJis
JIOCTH)KEHUS ycIiexa B J000M BHJIE MPAKTHUECKON A TeIbHOCTH

7. 3BOJIIOIIMS BCEJEHHOU

Crtpoenue U
pa3BuTHe
Bceaennoit

Habmronenue 3a 38e31amu, JIyHOU U TIIaHETaMH B TETIECKOTI.
HaOmromenne CoONHEYHBIX IISITEH C TOMOIIBIO TEJIeCKoma u
COJIHEUHOTO IKpaHa.

Hcnons3oBanne  MuTepHera ansg  mowcka — M300pakeHUi
KOCMHUYECKHX 00BEKTOB 1 HH(popManuu 06 uX 0COOEHHOCTAX
OOcyxieHne BO3MOXKHBIX CIIEHApWEB HBOJIONNUM BceneHHOM.
Hcnons3oBanne  MHTepHeTa i1 TMOMCKAa  COBPEMEHHOM
uHpopmanuu o pazButuu BcenenHoit. OueHka WHpOpMAIUU C
MMO3HUIIMH €€ CBOMCTB:

JIOCTOBEPHOCTH, OOBEKTHBHOCTH, MIOJTHOTHI, aKTYAIPHOCTH U T. JI.

IBOJTIONHA 3Be3/.
I'mnore3a
NMPOMCXO0KICHUS
CoJiHeuyHOI
CHCTEMbI

Breruncnenne »>HEpruu, OCBOOOXKIAIOMIEHCS TMPU TEPMOSACPHBIX
peakiusx.

dopMyIHpoBKa MPOOIIEM TEPMOSIECPHON YJHEPTETUKH.

OOBsICHEHNE BIUAHUS COJTHEYHON aKTUBHOCTH Ha 3EMIIIO.
[TonnManue posii KOCMHUYECKHX HCCIIEIOBAHHM, WX HAYYHOTO H
SKOHOMHUYECKOTO 3HAUCHUS.

OOcyx/eHne COBPEMEHHBIX THUIOTEe3 O  MPOUCXOKICHUU
CoJTHEeYHON CUCTEMEI




3. YcaoBus peanu3anuu padodeid nporpaMMbl Y4eOHOM JTUCHMILIMHBI

3.1. TpeboBanusi K MHUHMMAJBbHOMY MATEPHAIbLHO-TEXHHYECKOMY
odecre4eHnI0

Peanuzanus mporpaMmbl  IUCHMIUIMHBI TpeOyeT HaIWuus Y4eOHOTro
kaOuHera «DU3nKm».

O6opynoBanne yueOHOTO KaOMHETA:

PaGodee mecTo mpemnomaBaTesi, CTOIbI YICHUYECKHE (B COOTBETCTBUU C
YUCJIICHHOCTBIO Y4Y€OHOW TpymIbl), JAOCKAa YYEHHYECKas, T'POMKOTOBOPHUTEID,
kameptoHbl, JIATP, wMukpoammepMmerp, MOJeIb TIE€HEpaTopa, MOJEIb
MEPHUCKOIa, MOJAENIb YHUBEPCAJIBLHOTO IBUTATENs, HAOOp Mo MHTEepdepeHInH,
HabOp TMOJYyMpPOBOJHUKOBEIN, Hacoc KomoBckoro, mpuOop AeMOHCTpaluu
3aBHCHUMOCTH, PUOOP AJISt JEMOHCTPALUU CIIEKTPa, MPUOOP IS IEMOHCTPALlUU
B3aMMOCBSI3H Tell, puoop «CrekTpy», Tabiaulbl, TpaHchopMaTop, 4aCTOTOMED,
9KpaH (OHOBBIN, DIEKTPOIUIMTKA JabopaTopHas, BOJBTMETP, BYN-2,
raibBaHOMETp, TreHepaTop, auanpoektop JIOTU, Komockom, KOMIUIEKT
MEXaHUYECKOW Mepeaaun, KOMIUIEKT 3JIEKTpOOoOOpyA0BaHUSs, Jla3ep Ha30BBIi,
MarHuT  TOCTOSIHHBIM,  MaHOMETp, MAalllMHa  BOJHOBAas, MHUKPOCKOI,
ociuiorpad, ncuxpomerp, HoOyroyk SAMSUNG, npoektop EPSON, crenp
«IIkana >J1eKTPOMarHUTHBIX BOJIH», CTEHJ «JlecCATHYHBIE MPUCTaBKU», CTCH]
«Mexanukay, creHy «MonekyndapHas (u3uka», CTeHA «DIJIEKTPOCTATUKAY,
creHn «MexaHuueckue KoJjiebaHus», CTEeHI «ATOMHas (U3UKa», CTEH]
«JlercTBUsI CO CTENEHSAMUY, YUCOHUKHU.



3.2. Mu¢dopmanuonHoe odecredenne 00y4eHmsl.

OCHOBHBIE HICTOYHUKHU.

1. [uumpuesa B.®. ®duszmka i npodeccuil M CIEIMHATBHOCTEH TEXHUYECKOTO
npodwist: y4eOHHK [JI1  CTYASHTOB MPOGECCHOHANBHBIX 00pa30BaATEIHHBIX
opraHu3aimii, ocBanBarmux npodeccun u cneruanpaoctu CI10. — M., 2017

2. /Imumpuesa B.®. ®duzuka 1ns npodeccuil M CHEHHAIBHOCTEH TEXHUYECKOTO
npodwiss. COOpHHMK 3amad: yded. mocoOue i CTYIASHTOB MPOQECCHOHATBHBIX
00pa3oBaTENbHBIX OpraHU3alldii, OCBAaUBAIOIIUX MNPOPECCUH U CHEUHATbHOCTH
CIIO. - M., 2017

3. Maxkuwes I'Al., Byxosyes b.b., Comckuti HH. ®usuka. 10 kmacc. YueOHUK
6a308BbIil ypoBenb @I'OC UznarensctBo: M.: IIpocsemienue 2015.

4. Maxuwes I'A., byxosyes b.b., Yapyeun A.H ®u3uka. 11 knacc. YueOHUK 6a30BBIii
ypoBeHb O®I'OC U3patensctBO: M.: IIpocBemenue, 2015

JJIeKTPOHHBbIE PeCcypcChl:

1. www.fcior.edu.ru (denepanbHbiii IIEHTP HHOOPMAITMOHHO-00pPA30BATEIIBHBIX

PECypCoB).

wwww. dic. academic. ru (Axkagemuk. ClioBapu 1 SHIUKIIOTIEINN ).

www.booksgid.com (BOOKS Gid. DnexktponHast Oubiuoreka).

www. globalteka. ru (I'mobanreka. ['mobanbHas OMOIMOTEKA HAYYHBIX PECYPCOB).

www.window.edu.ru (Eaunoe okHO gocTyna Kk 00pa3oBaTelbHBIM pecypcam).

www. st-books. ru (JIyumas yueOHast nureparypa).

www.school.edu.ru (Poccuiickuii oOpa3zoBarenbHblii nopTai. JocTymHOCTb,

KauecTBO, 3P(HEKTUBHOCTH ).

www.ru/book (DnexkrponHas OMOIMOTEYHAS CHCTEMA).

9. www.alleng.ru/edu/phys.htm (OOpa3oBarensHbie pecypchl HWHTepHeTa —
®duzuka).

10.www.  school-collection. edu. ru (Enunas kojutekius  1u(pPOBBIX
00pa3oBaTeNbHBIX PECYPCOB).

11.https/fiz.1september.ru (yueOHO-MeTOoIUUeCKast razeTa « DU3HNKa).

12.www. n-t. ru/nl/fz (HoOGeneBckue naypeatsl o pusuke).

13.www.nuclphys.sinp.msu.ru (SInepuast pusuka B Mutepuere).

14.www.college.ru/fizika (ITogroroska k EI'D).

15.www.kvant.mccme.ru (Hay4yHO-TIONYJISIPHBINA (PU3UKO-MAaTEeMaTUYECKUM SKypHaI
«KBanT®).

16.www.yos.ru/natural-sciences/html  (ecTrecTBeHHO-HAy4YHBIM  KypHanT IS
Mosoaexu «IlyTe B HayKy»).

Nk

*®



4. KoHTpoJb 1 0O1leHKa pe3yJIbTATOB 0CBOEHHS Y4eOHOI U CIUIJINHBI

KoHTpoib M oOmeHka pe3ylbTaToOB OCBOEHUS AUCHUIUIMHBI OCYLIECTBISETCS
IpenojaBaTesieM MpU CUCTEMaTHYeCKOM HaOJMIOACHUM 3a CTyJACHTaMd U B
mpoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUN B cleAyrolen Gpopme:

oecenpl o paHee U3YYEHHOMY MaTepHaiy; WH]JIUBUYAJIBHOTO,
KOMOMHUPOBAHHOTO M (PPOHTATIBLHOTO YCTHOTO ONPOCA;

IIMCBbMCHHBIX, pa60T UT.NO.

Pe3yJbTaThbl 00y4eHHUst ®opMbl U MeToAbI KOHTPONA
OcHoOBHBIE OKA3aTeJIN
(ocBOeHHBbIE YMeHMS, . M OL,eHKM pe3ynbTaToB
OLICHKH 3HAHUI
YCBOEHHbIE 3HAHUS) obyuyeHusn
CdopmupoBaHHOCTH OO0vbscHeHue pa3IMYHBIX
IPEACTABICHUM O POJIU U | SIBICHUHU B IPUPOJIE U TEXHUKE
MECTEC (bI/I3I/IKI/I B COBpeMeHHOfI C HUCITOJIB30BAHUEM 3aKOHOB -OYeHKa YCMHBIX OMBEmMO8
HAyYHOW  KapTUHE  MUPA; | QU3UKHA, TPEICTaBICHUE O npu onpoce
HOHUMAaHUE ¢du3uveckoi | HaOMogaeMbIX BO BceeneHHoM
CYIIHOCTH HaOII0JAeMbIX BO | (U3MYECKHX SBICHHSX. -Mecmosblil KOHMPOIb;
Bcenennon SBJICHUH; | 3HAHUE BKJIaJa POCCHIICKUX
INOHUMaHHE pOIU  (U3UKHU | M 3apyDOEsKHBIX YUEHBIX, -OYeHKA BbINOAHEHUSL
B ()OPMHUPOBAHUU KPYro30pa U | OKa3aBIIUX HAHOOJIbIIEE domawneri pabomot,
(yHKIIMOHATIBLHON BIIMSIHUC HA Pa3sBUTUC YUBUKH, | xoumponshbix pabom
IPaMOTHOCTH 4€JIOBEKa JJIs | yCTAaHOBJICHUE 3HAYUMOCTHU
petieHus IIPAKTUYECKHUX | 3TOT0 BKJIAJIA.
3a/1ay;
Hcnonv3oBanune mMecmogulil KOHMPOJib,
NPUOOpPETEHHBIX 3HAHUUA M
YMEHHH B NPaKTHYECKOH | -oyeHka pe3yiomamos
AeSITeJIbHOCTH U NOBCEAHEB- | 8bINOHEHUs] NPAKMUYECKUX
HOW KW3HHU VI oOecrieueHus | pabom,
6e30macHOCTH
KU3ZHEICSTEIIbHOCTH B | - OyeHKa pe3yibmamos
CdopmupoBaHHOCTH 4 pesy
rporecce UCIIOJIb30BAHUS | 8bINOIHEHUS 1AOOPAMOPHBIX
YMEHUs MIPUMEHSATH
TPaHCIIOPTHBIX CPEICTB, | pabom,
MOJIydeHHBIC  3HAHUS  JIA
.. | OBITOBBIX  BJIEKTPOIPUOOPOB,
00BsICHEHUS YCIIOBUM
CPENCTB paauo- U | -OYeHKa YCMHbIX OMEemos,
IIPOTEKaHUs duznyeckux .
. TEJIEKOMMYHUKAIIMOHHON
ABICHUM B MpUpOAE U AJiA )
cBs3u; UG GEPEHIUPOBAHNE | -0YeHKA 6bINOTHEHUS
MPUHATHUSA MPaKTUYECKUX .
. .. | OLIEHKHU BIMAHMS HAa OPTaHU3M | domauirel pabomol,
perieHuit B ITOBCE/IHEBHOU
SKU3HHU: 9CIIOBCKA n JIPYTHUE | KOHMPOILHLIX pAOOM.
’ OpraHu3Mbl 3arpsi3HEHUs
OKpY>Karoleu cpenbl;
YCTaHOBJICHHE CBSI3U
paloOHaIbLHOIO
MIPUPOIONOIL30BaAHUS u
3alIUThl OKPYXAIOWIEH Cpelbl
c KOM(OPTHOCTBIO
CYLIECTBOBAHMSI YEJIOBEKA.
CdopmupoBaHHOCTH Bocnipusitue W OUEHKA | mecmosblii KOHMPOTb,
COOCTBEHHOW TO3UIMHM M0 | HHPOPMAIUH, COJEepIKaIIeHcs
OTHOIIEHUIO K (PU3HYECKOHU | B COOOIIEHUAX CMW, | -oyenxa pezyromamog
nH(popMalnu, nonyyaemoi u3 | latepuere, HAy4HO- | 8bINOJHEHUS NPAKMUYECKUX




Pa3HbIX UCTOYHUKOB.

MOMYJISIPHBIX CTaThIX;
HUCIIOJIb30BaHNEe HEOOXOIUMON
y4yeOHOM W CHpaBOYHOM
JUTEpaTyphl, CpPaBHCHHE W
KJIacCU(UKAIIHS
MOCTYTAare  MHPOpMALUH
II0 CTCNCHH  3HAYHUMOCTH.
CucreMaruzanus MoJay4eHHON
uHpOpMaLuu.

pabom;

- OYeHKa pe3yIbmamos
8bINOIHEHUS IAOOPAMOPHBIX
pabom;

-OYEHKAa YCMHblX OMeenos,
-OYEHKA 6bINOJIHEHUA

domauinel pabomeol,
KOHMPONbHBIX padom

Bnanenue
OCHOBOIIOJIATr AFOIIMMHU
bu3nuecKkuMu HOHATUSMH,
3aKOHOMEPHOCTSIMH,
3aKOHaMU u TEOPUAMH;
YBEpPEHHOE IIOJIb30BaHUE
¢u3nueckoil TepMHUHOIOTHEH
1 CUMBOJIMKOI;

3HaHHe CMBICJIA TOHATHM:

¢buznveckoe SBJICHUE,
TUIIOTE3a, 3aKOH, Teopus,
BEIIECTBO,

3JIEKTPOMArHUTHOE 1oJie,
BOJIHA, (DOTOH, aTOM, aTOMHOE
SIIPO, MOHU3HPYIOLIHEC
H3JTy4YCHUA, CpaBHCHHUC

CBOMCTB 4YaCTHL M TIOJICH,
(hopMyJIMpOBaHHE TTOHITHIA.

3Hanne CMBICJIA
Ppusnyecknx BEeJIMYMH:
CKOpPOCTh, YCKOpEHHE, Mmacca,
cuia, HMITYJIBC, pabora,
MeXaHHJecKas SHEPTHUS,
BHYTPEHHSIA JHEeprus,
a0coJroTHAs TEeMIeparypa,
CpeILHSISI KHHCTUYCCKAas

JHEprusi 4YacTULl BEIIECTBa,
KOJIMYECTBO TEIIOTHI,
3JIEMEHTapHbIN
JIEKTPUUECKUI 3apsifT;
3HaHMe OCHOB TEOPHH Kypca
¢puzuxku; obOo3HavyeHU WU
eIMHHULL U3MepeHus
¢uznuecknx Bequunn B CU;

Ilonumanne  QU3HYECKHUX
3aKOHOB KJIACCUYECKOU
MEXaHUKH, BCEMHUPHOT'O
TATOTEHUS, COXpaHEeHUs
JHEPIUH, HMITYJIbCa u
JIEKTPUIECKOTO 3apsja,
TEPMOJIUHAMUKHU,
3JIEKTPOMATrHUTHOMN
UHIYKIIWH, doroaddexra;

YMCHHUEC MOATBECPAUTH 3aKOHBI
npumMepamMu u3 HOBCCI[HCBHOﬁ
KHU3HU.

mecmoasuli KOHmMpOJib,

-OYeHKa pe3yibmamos
BbINOIHEHUSL NPAKMUYECKUX
pabom;

- OYeHKa pe3yIbmamos
8bINOIHEHUS IAOOPAMOPHBIX
pabom;

-OYEHKAa YCMHblX OMeenoes,
-OYEHKA 6bINOJIHEHUA

oomawrel pabomboi,
KOHMPOIbHBIX pabom.

CdopmupoBaHHOCTH
yMEHHUsl pemath (QU3HYeCcKHe

pelieHue 3aaa4 Ha OCHOBE
H3YYCHHBIX 3aKOHOB H

mecmoenlii KOHMpPOJib,




3aa4y;

popmy.r; aHaJIn3
PeajJbHOCTH  MOJYYEeHHbIX
pe3yJabTaToB, CpaBHEHHUeE
NMOJIyYeHHBIX 3HA4YeHHil ¢
Ta0INYHLIMH (B psaxe
cJIy4aeB)

onpeesIeHHe: Xapakrepa
(bu3rYIecKoro mporecca 1o
rpaduxy, Tabnuue, popmyie;
HPOJYKTOB SIZICPHBIX PEAKIH
Ha OCHOBE 3aKOHOB
COXPaHEHUSI AIICKTPHIECKOTO
3apsia ¥ MacCOBOTO YHCIIA;
CpaBHEHHE MapaMeTPOB ras3a B
Pa3HbBIX COCTOSIHUSX;
KJ1accu(UKanus BUIOB
JBYKEHUS 110 BUILY (OPMYIT U

-OYeHKa pe3yibmamos
8bINOIHEHUS NPAKMUYECKUX
pabom no peweHuio 3a0ay

-OY€HKAa YCMHblX Omeenaoes,
-OYEHKA 6bINOJIHEHUA

domawnel pabomeol,
KOHMPOIbHBIX pabom.

rpauxos

HCIOJIb30BaAHHE

MesKkayHapoaHOH CHCTEeMbI

eIMHHUI] TPU  pelleHun

3aja4;

BnageHue OCHOBHBIMHU | B X0[e  JIA0OPATOPHBIX | Mecmosblii KOHMPOTb,

METOaMHU HAY4YHOTO | 3aHSITHH W  BBINOJHEHHS
MO3HAHUS, UCIIONB3YEMBIMU B | padoT MpPaKTHKyMa: -OYeHKa pe3yibmamos
dusuke: HaONIO/IeHUE, | ) UCHOJB30BAaHUE TMIPABUIL | 8bINOJHEHUS NPAKMUYECKUX
OTIHCAaHNE, U3MEpCHHE, | TEXHUKH O€30MacCHOCTH TIpH | pabom;
9KCIIEPUMEHT; ymenust | pabote ¢ (UBHUECKUMU
oOpabareiBaTh  pE3YNbTATHI | IPUOOPAMH; - OYeHKa pe3yIbmamos
U3MepeHuii,  oOHapyXuBaTh | 0) IIJITAHUPOBAHUE | 8bINOJIHEHUS 1AOOPAMOPHBIX
3aBUCUMOCTDH MEXIY | IPOBEJCHUS OIBITA; BBIOOD | pabom;
buznuecKkuMU  BEIMYUHAMH, | Haubojee ONTUMAJIBHBIX
OOBSCHATH MOJIyYEHHBIC | CITOCOOOB IIPOBENICHUS | -OYEHKA YCIMHbIX OMBENO8;
pe3yNnbTaThl u JIeNaTh | KCIEPUMEHTa,
BBIBO/IBI; B) cOopka YCTaHOBKH TIO

cXeme;

T') IPOBEJIcHUE HAOIIOACHHUS,
) CHSATHE TIOKa3aHUM C
¢uznyeckux npudopos;

€)  COoCTaBlieHHE  TaOJHI]
3aBUCHMOCTH  BEIIMYMH U
MOCTPOEHUE I'Pa(UKOB;

) OICHKa U BBIUUCICHUE

MIOTPEIIHOCTEN  M3MEPEHHI;
aHanu3 peanbHOCTH
MIOJIyYEHHBIX  pe3yJbTaTOB,
CpaBHEHUE ITOJIyYEHHBIX

pe3yiabTaTOB C TaOJIUYHBIMU
3HAYeHUSMU BEINUMHBI

3) HamucaHue oT4eTa,
MOCTpOEHHEe  TpapuKOB U
(hopMynupOBKa BBIBOJOB TIO




pojieTIaHHOM padoTe
n) [IOJBEICHUE
paboThI

HUTOI'OB

JImgyHOCTHBIE PE3YIbTAThL

YYBCTBO FOPJOCTU U yBAKEHUS
K WCTOPHM H JIOCTHIXKECHUSM
OTEUECTBCHHOM  (hU3HYECKOU
HayKd; (U3NYECKU TPAMOTHOE
MOBE/ICHUE B
npodeccroHaIbHOM
NEeSTeNIbHOCTH U OBITY TpHU
oOpamieHnn ¢ mnpubopamMu U
YCTPOMCTBAMU;

TOTOBHOCTb K IPOIOJDKCHHIO
o0pa3oBaHUsI U TOBBIIICHUS
KBaTM(pUKAIIMM B H30paHHOMN
npodecCuoHaIbHON
JESITEIbHOCTH U OOBEKTHBHOE
OCO3HaHHE PONU (PU3HUECKUX
KOMIICTCHITUM B 3TOM;

yMEHHE UCIIOJIb30BATh
JOCTUKEHUSA COBPEMEHHOU
¢busnueckoi HAyKH u
(GU3NYECKUX TEXHOJIOTHH IS
TTOBBIIICHUS COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHS
B BBIOpaHHOM
npodeccnoHaTBEHOM
JeSITeNIbHOCTH;

yMeHue CaMOCTOSITEIIEHO

OOBIBATH HOBBIE UId Cce0s
(du3nyuecKkue 3HAHUS, HCIOJb-
3ys Uil 3TOTO JIOCTYIHbBIE
WMCTOYHUKH WH(OPMALINH;
yMEHHE BBICTPanBaTh
KOHCTPYKTHUBHBIE
B3aMMOOTHOIIIEHNAS B KOMAaHJIE
O PEIICHUIO O0IIUX 3a/1a4;

mecmoesulil KOHMpOJib,

-OYeHKa pe3yibmamos
BbINOJIHEHUS. NPAKMUYECKUX
pabom;

- OYeHKa pe3yibmamos
BbINOJIHEHUSL IADOPAMOPHBIX
pabom;

-OY€HKAa YCMHblX Omeenaoes,
-OYEHKA 6bINOJIHEHUA

domawinel pabomel,
KOHMPOIbHBIX pabom.

YMEHHE  YIpaBIsATH  CBOEH
MO03HABATEbHON
NESATEIIbHOCThIO,  TIPOBOJIHTH
CaMOOIICHKY YpOBHS
COOCTBEHHOTO
WHTEJJIEKTYalIbHOTO Pa3BUTHS;
MertanpeameTrHbie . UCIIONIb30BaHUE mecmogulil KOHMPOJib,
pe3yJbTaThl pa3IMYHBIX BHJIOB
MO3HABATEIBHOMN -OYeHKa pe3yibmamos
NESITETPHOCTH  JUISL  PEUICHUS | GbINOJIHEHUSI NPAKMUYECKUX
buznuecKux 3amad, | pabom,
MIPUMCHCHUE OCHOBHBIX
METOJIOB MIO3HAHUS | - OYeHKa pe3yiIbmamos
(mabmroneHus, OIIMCAHUS, | BbINOJIHEHUS 1AOOPAMOPHLIX
U3MEPEHUs,  DKCIEPUMEHTA) | pabom;




UL W3y4EHUs  Pa3IMYHBIX
CTOpPOH OKpYy>Karoleu
JIEHCTBUTEIIFHOCTH,

. HCIIOJIb30BaHKE
OCHOBHBIX HHTEJUICKTYaJIbHBIX
OTICpAIIHiA: ITOCTaHOBKU
3aJ1a4H,

hopMyIUpPOBaHUS TUIIOTE3,
aHaJu3a U CUHTE3a, CPABHEHMUS,
00001IIeHHsA, CUCTEMATH3AllNH,
BBISIBJIICHUS MPUYHUHHO-
CJICACTBEHHBIX CBS3€H, MOMCKA
aHayoroB,  (hopMyIUpOBAHHUS
BBIBOJIOB JUIST H3y4YeHUS

pa3IMYHBIX CTOPOH
(bU3UIECKUX 00BEKTOB,
SBJIEHUA M  MPOLECCOB, C
KOTOPBIMH BO3HUKAET

HEOOXOIMMOCTh CTaJIKHUBATHCSI
B IpodeccnoHanbHOM chepe;

. YMEHHE
TEHEPUPOBATH 1591 ()% u
OIIPEAEIATh CpeacTBa,

HEOOXOAUMBIE MJII HX pea-
TU3aluu;

. YMCHHE
UCIIOJIb30BaTh pa3JIn4HbIC
WUCTOYHUKA JUIS  TIOJyYCHUS
(bu3HIecKoit nH(pOpMaIUH,
OLICHUBAThH €€ JIOCTOBEPHOCTH;
. yMEHHE
AHATH3UPOBATH "

NpPEJCTaBIATh MHPOPMALIUIO B
pa3IMyYHbIX BUJAX;

. YMEHHE

nyOJIMYHO  TPEACTABIATH
pe3yabTaThl COOCTBEHHOTO

-OY€HKAa YCMHblX Omeemaoe,

-OYeHKA BbINOJIHEHUS.
domawrel pabomboi,
KOHMPOIbHBIX pabom.

UCCIIEJOBAHMUS, BECTH
JTUCKYCCHM, JOCTYIIHO H
TapMOHUYHO coyerast
cogepxaHue Hu  (HopMsl
IIPEACTABIISIEMON
uHpOpMalnH;
IIpeamerHbie c(hOpMHPOBAHHOCTH mMecmogblii KOHMPOIb,
pe3yJabTaThl OpeJCTaBICHUH O POl M|

MecTe (U3UKU B COBPEMEHHOMU
Hay4yHOH  KapTHMHE  MHpa;
MMOHUMaHue bu3ngecKou
CYIIHOCTH HAOII0aeMbIX BO
BcenenHolt  sBneHU#, poau
¢u3ukn B (HhopMUpOBaHUU
Kpyro3opa u GyHKIIMOHATLHOMN

-OYeHKa pe3yibmamos
BbINOIHEHUS NPAKMUYECKUX
pabom;

- OYeHKa pe3ynIbmamos
BbINOJIHEHUSL IADOPAMOPHBIX
pabom;




IPAMOTHOCTH  4YE€JIOBEKA Ul
pelIeHUs IPAKTUYECKUX 3a/1aY;
BJIAJICHUE
OCHOBOIIOJIAT A ITUMU
busnuecKkuMu MTOHATHUSIMHU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH
U TEOpUSIMHY, YBEPEHHOE
UCIOJb30BaHUE  (U3UUECKOM
TEPMUHOJIOTUU U CUMBOJIMKU;

BJIaJICHHE OCHOBHBIMH
METOIaMHU HAy4YHOTO
MO3HAHUS, HCIIOJIB3YEMBIMH B
busnke HAOIIOICHUEM,
OIHCAHUEM, U3MEpPEHHUEM,
AKCIIEPUMEHTOM;

yMeHHUe oOpabaThIBaTh
pe3yIbTaTHI W3MEpPEHH,
0OHapy)XMBaTh  3aBHUCHUMOCTD
MEXTY busnyeckuMu
BEJIMYUHAMU, OOBSICHATH

MOJIyYEHHBIE  pPe3ylbTaThl U
JienaTh BBIBOJIBL;

c(OpMUPOBAHHOCTh ~ yYMEHUS
pemath GU3MUECKUE 3aaUH;
c(OpMUPOBAHHOCTh ~ YMEHUS

IPUMEHSITh [OJIy4YEHHBIE
3HaHUS Ui OOBSICHEHUs
YCIIOBUM IIPOTEKAHUs

busnveckux SIBJICHUIN B
npupoje, MPodecCHOHATHLHOU
chepe W ANA  TPUHATUS
IIPAaKTHYECKUX  PEIICHW B
MOBCEIHEBHOM JKU3HU;

c(hopMUPOBAHHOCTH

COOCTBEHHOM  MO3UIMM IO
OTHOUIEHHIO K  (pU3M4ecKon
uHpOpMaLKK, MOJydyaeMol W3
Pa3HBIX HCTOYHHUKOB.

-OY€HKAa YCMHblX Omeemaoe,

-OYeHKA BbINOJIHEHUS.
domawrel pabomboi,
KOHMPOIbHBIX pabom.
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20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.

TeMbl IPOEKTOB.

Hanpasienune «Besukue pusukm»

Anexkcannap ['puropbeBud CTOJIETOB — PYCCKUI (DU3UK.

Anexcanap CrenanoBud [lormoB — pycckuil yueHslid, ©300peTaTenb paauo.

Anznpe Mapu Amriep — OCHOBOIIOJIOKHUK AJICKTPOAMHAMHUKH.
Bopuc CemenoBuu SIkobu — Qusuk u nzodperarenn
[anuneo anuneir — ocHOBaTENbh TOYHOTO €CTECTBO3HAHUSI.

Tlpunooicenue

Urops Bacunbenu KypuaTtoB — Qu3uk, opraHu3aTop aTOMHONW HAYKH U TEXHHUKH.

Hcaak HpioTOH — co3faTelnb KJIacCUUYeCKON (U3UKH.
Jleonapao 1a Bunun — y4eHslid 1 1300peTaTelsb.
Maiikn @apaneit — co3aaresib y4eHHUs: 00 AJIEKTPOMAarHUTHOM IT0JIE.

. Makc Iinank.

. Muxawnn BacunbeBud JIOMOHOCOB — y4€HBIH SHIUKIIONEIUCT

. Hukona Tecna: %u3Hb U HEOOBIYAITHBIE OTKPBITHSL.

. Hukonait Konepuuk — co3garesns reinoleHTpUYECKOl CUCTEMbI MUpa.
. Hunee bop — onun U3 co3nareneld COBpeMEHHOM (DU3HKH.

. Ponp K. O. [JnoakoBcKoOro B pa3BUTUU KOCMOHABTHKHU.

. Anp0epT DiHIITENH — reHuit XX Beka.

. Mapus Kropu.

. Poccuiickue yuensie — naypeatsl HoOeneBckoii mpeMuu mo Gpusuke.

Hanpasiienue «cropus pusnkm»

Bennuaiimme oTKpbITHS HU3HKH.
3HaueHue OTKpbITUl ["amunes.

PasButune npencrasienus o crpoeHun aroma. Moaenu aroma. Omnbit Pezepdopra

PasButre cpeacTs CBA3M U paauo.

Hcropus TemnoBsIX ABUTaTene.

Hcropust aTOMHOM DHEPIrEeTUKH.

Hcropus co3gaHust peakTUBHBIX IBUTATEIICH.
Hcropust OTKPBITUS BOJTHOBBIX CBOMCTB CBETA.
Hcropust cCieKTpalbHOTO aHAIN3a.

Hcropust OTKPBITUS PEHTTC€HOBCKUX JIYUEH.

HanpaB.ﬂeHue «PuznyecKkue ABJIEHNA B nmpupoae»

MonHus — ra3oBbli pas3psii B IPUPOJHBIX YCIOBUSX.
IIna3zmMa — 4eTBepTOE COCTOSHUE BEILECTBA.
Hucnepcus B nmpupoze.

Mupaxu u ux o0bsICHEHHE.

[ITapoBast MOTHUS.

MaruauTtHoe nosie 3eMII U €T0 POJIb.

Honocdepa u ee posib B paCpOCTPaHEHUU PaTUOBOJIH.
PannoakTuBHOE U3J1€4EHHUE IPUPOJHBIX HCTOYHUKOB.
OnTuueckue sBJIEHUS B IPUPOJIE
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. [lpuMeHeHue )KUIKUX KPUCTAIIIOB B IPOMBILIIIEHHOCTH.
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Hanpasienue «CoBpemMeHHas1 (PU3UKA»

AJbTepHAaTUBHAS SHEPIETHKA.

AKyCTHUYECKHE CBOMCTBA MOJIYIIPOBOHUKOB.

ACUHXPOHHBIN IBUTATEb.

Atomuas ¢usuka. M3otomsl. [IpuMeHeHne painoakTUBHBIX U30TOIOB.

. Buniel anexTpuueckux pazpsaaoB. DIEKTPUUECKHUE pa3psiibl Ha CIykOe YeloBeKa.
43.
44.
45.
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47.
. KoncTpykunonHast mpouHocTh MaTepuaia 1 €e CBA3b CO CTPYKTYPO.
49.
50.
51.
52.
53.
54.
55.

Bnusiaue nedexroB Ha puznyeckre CBOWCTBA KPUCTAILIOB.
[onorpadus u ee npruMeHeHHeE.

JKunkue KpucTauibl U UX IPUMEHEHUE.

[TonumepHBIe MaTepHAaIbl U UX POJIb B COBPEMEHHOM ITPOM3BOICTBE.
Knaccudukanus u xapakTepUCTHKH 3JI€MEHTapHBIX YacTHUII.

Koncrpykuus u Buabl 1a3epos.

Kpuosnekrponuka (MUKPO3JIEKTPOHUKA U XOJIO).

HazepHHe TCXHOJIOTHMHU U UX HCIIOJIB30BAaHUC.

MeToa MeUeHBIX aTOMOB.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU PAJMOAKTUBHBIX U3JIyYEHUN U YACTHII.
MeTtoap! onpeesieHus INIOTHOCTH.

HanotexHomoruss — MeXIUCIUIUTMHAPHAS 00JIacTh (YHIAMEHTAIBHON M MPUKIIAIHON

HAyKU U TEXHUKH.

OTKpBITHE U IPUMEHEHUE BHICOKOTEMIIEPATYPHOM CBEPXIIPOBOAMMOCTH.
IlepeMeHHBIN 3JIEKTPUYECKUI TOK U €r0 IIPUMEHEHUE
ITonynmpOBOTHUKOBBIE TaTYUKH TEMIIEPATYPHI.

IIpuMeHeHne AIepHBIX PEAKTOPOB.

[Tpupona heppomaruerusma.

[Tee303nekTpuueckuii 3 ekt ero npumMeHeHue.
Hcnonp30BaHuE 3JIEKTPOIHEPTUU B TPAHCIIOPTE
[Tpou3BoacTBO, Epeadya U UCIOJIb30BaHUE 3JIEKTPOIHEPTUU.
3amuTa OT U3Ty4eHHUH.

DIIeKTpOCTaTUYECKas 3allHTa.

BosaeiicTBue n3nmyueHnss MOOMIIBHBIX TEJIE(POHOB Ha YEIOBEKA.
[IprmeHeHne pagnoBOJIH.

OnTHyeckue TMHUY CBSI3H.

HanpasJiienue «®U3UKa M YKOJTOTUD)

[Tpo6ieMbl 5KOJIOTHH, CBSI3aHHBIE C UCTIOJIB30BAHMUEM TETIJIOBBIX MAIITHH.
DHepreTuka v SKOJOTHUS.

SnepHast s5HEpreTUKa U SKOJIOTHSL.

DHeprocOeperarne TeXHOJIOTHH.

[TpoGrieMbl yTUIHM3AIMH OTXOA0B JESTEIbHOCTH YEeIOBEKA.

OurcTKa BOJBI M BO3/yXa MPOMBITIUIEHHBIMA METOIaMHU.

Hanpasienue «Taiinbl BeesieHHOo»

BceneHnHas u TeMHast MaTepus.
Hyxineocunres Bo BeeneHHOM.
ITnaneTsl COTHEYHOM CHCTEMBI.
ITpoucxoxaenne COIHEUHOU CUCTEMBI.
PenukroBoe u3inydeHue.



81. PoxxneHue 1 DBOIONUS 3BE3 .
82. Acrepouapl.

83. ACTpOHOMUSI HAIIUX JTHEH.

84. Onuuoku 11 Mbel BO Beenennoii?



