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MOACHUTEAbHAA 3ANMUCKA

[Iporpamma o6mero yudebHoro mpenmera «@Pu3uka» NpeAHAa3HAuYeHA IJIs HU3y4YEHUS
¢uszukn B mpodeccuoHaNbHBIX 00pa3zoBaTenbHbIX opranmzanusx CIIO, peanusyromux
00pa3oBaTeNbHYI0 MPOrpaMMy CpEIHEro oOmero ooOpa3oBaHus B TpefelaX OCBOCHHSA
OCHOBHOHM mpodeccuonanbHoit obpaszoBarenbHoii mporpamMbel CITO (OITOIT CITO) na 6aze
OCHOBHOT'O 00111er0 00pa30BaHus MPU NOArOTOBKE KBATHU(PHUIIMPOBAHHBIX pab0UMX, CITYyKALIHX
U CTICIIUAIMCTOB CPEAHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii @PI'OC cpennero o0Omero
00pa3oBaHus, MPEIBIBISEMBIX K CTPYKTYpE, COICPKaHHUIO M Pe3yJIbTaTaM OCBOCHUS yueOHOTO
npenMera «®Pusnka», B COOTBETCTBHM C PexomeHTanmusiMu 1O OpraHu3aluy IOJy4YeHUs
cpenHero obiiero oopa3oBaHus B Mpejieiax OCBOCHHsI 00pa30oBaTeNbHbIX IPOTPAMM CPEIHETO
npodeCCHOHAIBHOTO 00pa3oBaHuMs Ha 0a3e OCHOBHOrO oO0mero oOpa3oBaHHs C Y4YETOM
TpeOoBaHUll (enepalibHbIX T'OCYJapCTBEHHBIX 00pa30BaTeNIbHBIX CTAHIAPTOB U MOJIy4yaeMoOn
npodeccuu WM CIEHUATBHOCTH CpPEAHEro MpodeccCHOHaNbHOrO 00pa3oBaHus (MHCHMO
JenaprameHTa rocyaapCTBEHHOH MOJUTUKH B cdepe MoAroToBKU pabouux kaapoB u AI1O
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Copneprxanue mporpammbl « OU3HKay HAMPaBIEHO HA TOCTHIKEHUE CIEIYIOIINX LEIeH:

¢ OCBOCHHE 3HAHWUU O PYHIAMCHTAIBHBIX (PU3MUECKUX 3aKOHAX W MPHUHIIUTIAX, JICKAIUX
B OCHOBE COBPEMEHHOU (PU3NICCKOI KapTUHBI MUPa; HanOOoJIee BAYKHBIX OTKPBITUAX B 00JIaCTH
(GU3HKY, OKA3aBIINX ONPECIIAIONICe BIMSHIE HA PAa3BUTHEC TEXHUKU M TEXHOJIOTHH, METOIaX
HAYYHOTO ITO3HAHUS TIPUPO/IBI;

* OBJIAJICHUE YMEHHUSMHU MPOBOIUTH HAOIIOJAEHUS, IJIAHUPOBATH U BBHIMOJIHATH IKCIIE-
PUMEHTBI, BBIIBUTaTh TUIIOTE3bl M CTPOUTh MOJETH, MPUMEHSATH MOJyYEHHBIC 3HAHHS IO
busuke g OOBSCHEHHS pPa3HOOOpPa3HBIX (DU3MUECKUX SBICHUH M CBOWCTB BEIIECTB;
MPAKTUYECKH HUCIOJIb30BaTh (DU3MUECKHE 3HAHUS; OIEHUBATh JOCTOBEPHOCTH €CTECTBEHHO-
Hay4yHOU uH(popManuu;

* pa3BUTHE NO3HABATEIbHBIX UHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHO-
CTel B mporecce NpuoOpeTeHNs 3HaHUH U YMEHHI 110 (PU3UKE C UCIOIH30BAHUEM PA3IMYHBIX
HUCTOYHUKOB MH(POPMAITIH H COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHIA;

« BOCIIUTaHWE YyOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAaHHUS 3aKOHOB IPUPOIBI,
UCTIONIB30BaHUSl JTOCTM)KEHUH (U3MKM Ha O0Jaro pa3BUTHSL YEIOBEUECKOW ITMBHITH3AIHM;
HEOOXOIMMOCTH  COTPYJHHYECTBA B  TPOILECCE COBMECTHOTO  BBINIOJHEHWS 33724,
YBKUTEIFHOTO OTHOIICHHUS K MHEHHIO OINIOHEHTA MPH O0CYKACHUHU MPOOIJIEM €CTECTBEHHO-
HAYYHOTO COJIEpKaHUs; TOTOBHOCTH K MOPaJIbHO-3TUYECKOM OIEHKE MCIOIB30BaHUs HAyUHBIX
JTOCTHKEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aIUTY OKPY KAIOIIel CpeIbl;

* WCIMONIb30BaHWE MPUOOPETCHHBIX 3HAHMA W YMEHUH M pPEUIeHHs MPaKTUYECKUX
3aJa4 TOBCEIHEBHOM JKU3HHU, oOecneueHHs OE€30MacHOCTH COOCTBEHHOW KHM3HM, pa-
[[MOHATIFHOTO TIPUPOJIONONB30BAHMSI M OXPaHbl OKpYKaloIIed cpeabl U BO3MOXKHOCTh
NPUMEHEHHUS 3HAHUW TpHU pEIIeHWH 3a7ad, BO3HUKAWOIIMX B MOcienyrmeld mpodec-
CHUOHAJILHOM JIeATSIIHHOCTH.

B nporpaMMy BKIIOYEHO COJepXKaHWE, HANpaBICeHHOE Ha (OPMHUPOBAHHE Y
00yyJaronuxcsi KOMIETEHIUH, He0OX0MUMBIX sl KauecTBeHHOTO ocBoeHus: OIIOIT CIIO na
0aze OCHOBHOTO OOIIET0 OO0pa3oBaHUsA C TOJYYEHHEM CPEAHEro OOIIero oOpa3oBaHMS;
MpPOrpaMMbl  MOJTOTOBKH  KBTM(UIIMPOBAHHBIX  paboYMXx, CIIy)KAIIUX, [POTPAMMBI
MoAroTOBKH criennanuctoB cpennero 3seHa ([ITKPC, TITIICC3).



OBLUAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA «dU3UKA»

B ocHoBe yueOHoro mnpenMera «®Pu3uKa» JEKUT YCTaHOBKAa Ha (opMupOBaHHE Yy
00yyaeMbIX CHUCTEMbI 0a30BBbIX MOHATHH (QU3MKK M NpPENCTaBICHUI O COBpPEMEHHOM (u3u-
YEeCKOM KapTHHE MMpa, a TakKe BbIpa0OTKa YMEHUH NPUMEHATh (U3UYECKUe 3HAHUS Kak B
npo¢eCCHOHATIBHOMN 1eATEIbHOCTH, TaK U JUI PELICHUs )KU3HEHHBIX 3a/1a4.

MHorue moioXeHus, pa3BUBaeMble (PU3UKOM, pacCMaTPUBAIOTCS KaK OCHOBA CO3JAHUS U
UCTIOJIb30BaHUS NH(OPMAIIMOHHBIX ¥ KOMMYHHUKAIMOHHBIX TexHojoruid (UKT) — omgHoro u3
Hau0oJee 3HAUMMBIX TEXHOJIOTMUECKUX JTOCTUKEHUN COBPEMEHHON IIUBUIIN3ALIUH.

®u3uKa JaeT K1Y K TOHUMAHUIO MHOTOUYUCIIEHHBIX SBJICHUN U IPOLECCOB OKPYIKAIOILErO
Mupa (B €CTECTBEHHO-HAYUYHBIX 00JIACTSX, COLMOJIOTUH, SKOHOMMKE, SI3bIKE, JUTEPAType U
ap.). B o¢wusuke dopmupyroTcss MHOrHE BHIBI JESITEIBHOCTH, KOTOPBIE HMEIOT MeTa-
npeaMeTHelid xapaktep. K HUM B IepByIO ouepelb OTHOCATCA: MOAEIMPOBAHUE OOBEKTOB U
IPOLIECCOB, IPUMEHEHHE OCHOBHBIX METOAOB II03HAHUS, CUCTEMHO-UH(OPMAIIMOHHBIN
aHanu3, (OpMyJIMpPOBAHUE THUIIOTE3, AHAJIU3 W CHHTE3, CpaBHEHHeE, 000O0lIeHue, cucrema-
TU3alysl, BBIABICHUE IPUYMHHO-CIEJCTBEHHBIX CBSI3€H, IOMCK aHAJOIoB, YIpaBJIEHUE
00BbEeKTaMU U TpoueccaMu. FIMEHHO 3Ta TUCHMILIMHA [103BOJIET MO3HAKOMHTH CTYJIEHTOB C
Hay4YHBIMM METOAAMHU IMO3HAHMs, HAyYUTh MX OTJIMYaTh TUIOTE3y OT TEOPUHU, TECOPHIO OT
IKCIEPUMEHTA.

®u3nKa UMEET OUYEHb OOJIBILIOE U BCEBO3PACTAIOLIEE YMCIO MEXAUCLUIIIMHAPHBIX CBS3€H,
IpUYEM Ha YpPOBHE Kak MOHATMMHOIO amnmapara, Tak M HMHCTpyMmeHTapus. Cka3aHHOe
MO3BOJISIET PAacCMaTpPUBATh (PHU3UKY KaK METAIUCUUIUIMHY, KOTOpas MPEJOCTaBIIIET MEX-
JUCLUIUIMHAPHBIN SA3bIK JIs1 ONIMCAaHUs HAYYHOU KapTUHBI MUpA.

®uszuka sABISETCS CUCTEMOOOPA3YyIOIKUM (PaKTOPOM JJisi €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
IPEIMETOB, TIOCKOJIbKY (PM3NYECKHUE 3aKOHBI JIE)KAT B OCHOBE CO/IEP)KAaHUS XUMUH, OUOJIOTHH,
reorpaguy, acTPOHOMHMM U  CHELUAIBHBIX JUCUUIUIMH  (TEXHUYECKas MeXaHHKa,
JJIEKTPOTEXHUKA, SJIEKTPOHUKA U JIp.). YueOHbIl npeameT « PU3uKay» co31aeT YHUBEPCAIbHYIO
06a3y i1 u3ydeHus oOIenpoecCUOHaIbHbIX W CHELMalIbHBIX JUCLUIUIMH, 3aKjaJbIBas
(byHIaMEHT JUIs TOCIIEYIOIIEro 00y4YeH s CTYACHTOB.

O06nanas J10rMyecKor CTPOMHOCTBIO M ONUPAACh HA HKCIIEPUMEHTAIbHbIE (aKThl, yUeOHBbII
npeamer «Pu3ukay (GopMHpPYeT y 0OyHaromXxcsl MOAJIMHHO HaydHOEe MHpOBO33peHHe. Du-
3HMKa SBJISIETCSI OCHOBOM YUEHHS O MaTEpUaIbHOM MUPE U PELIAeT Mpo0IeMbl 3TOI0 MUPA.

Wzydenune ¢pusuku B npohecCHOHATBHBIX 00pa30BaTeIbHBIX OPraHU3AIMAX, PEATU3YIO X
00pa3oBaTeNbHYI0 MPOTpaMMy CpelHero oo01iero oopasoBanus B npezaenax ocoenust OITOIT
CIIO na 6a3e 0CHOBHOT0 0011eT0 00pa30BaHMs, UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT
npoduisi poPeCCHOHATILHOTO 00pa30BaHUs. DTO BBIPAKAETCS B COJCPKAHUU OOYy4YEHUS,
KOJINYECTBE YacoOB, BBLIENSIEMBIX HAa H3Y4YE€HUE OTAEIbHBIX TEM IMPOrpaMMbl, IIyOMHE HUX
OCBOCHMS CTYJCHTaMH, 00beMe U XapakTepe NMPaKTUUYECKUX 3aHATUH, BUJaX BHEAyAUTOPHOU
CaMOCTOSITENIbHON PabOThl 00yUarOIIUXCA.

IIpu ocoenun cremuansHocTelt CIIO TexHHMyeckoro mnpodmis MpodeccrnoHaTHLHOIO
oOpa3oBaHus ¢u3MKa u3yyaercs Oojee yriayOJIeHHO, Kak MpO(QUIbHBIM y4eOHBIH MpeaMer,
YUUTBIBAIOIIAs CHENU(PHUKY OCBaUBaEMbIX CIELUATBHOCTEH.

B cogepxanun ywyeOHoro mnpeamera mo Pusnke Npu HOATOTOBKE OOYYaIOIIUXCS IO
CHEIHAIBHOCTSIM TEXHUYECKOro Mpoduiis npodeccnoHalbHOTO oO0pa3oBaHMs MPOPUIBHON
COCTaBJISIOLIEH SABIsIETCS pa3aen «NEeKTpPOAMHAMUKA», Ta KaK OOJBIIMHCTBO Mpodeccuil u
CHEIMAIbHOCTEH OTHOCSIIUXCS K 3TOMY HpOQMII0,  CBSI3aHbl C DJJIEKTPOTEXHUKOM U
AIEKTPOHHUKOM.

Teopernueckue cBeeHUS MO0 PU3UKE JTOMOIHIIOTCS AEMOHCTPALUIMUA U Ja0OPAaTOPHBIMU
pabotamu.

Nzyuenne obmeoOpa3oBaTensHOW — yueOHOro rmpenmera «@DH3MKa»  3aBeplIAETCS
MOJBEICHUEM HTOTOB B (opme audepeHIIMpOBaHHOIO 3ayeTa WJIM SK3aMeHa B paMKax
IIPOMEXYTOUHOM aTTectanuu cTyneHToB B npouecce ocBoeHus OIIOIT CIIO ¢ nmomyuenuem
cpenuero obmiero oopazosanus (IITIKPC, IIICC3).



MECTO NPEAMETA B YYEBHOM MNAAHE

VY4eOHnslii mpeaMeT «Du3nKa» SBISETCS MPEIMETOM MO BEIOOPY M3 00513aTeNBHOM MpeqMeTHON 001acTh
«EcrectBennblie Haykm» OI'OC cpennero obiiero oopa3oBaHusl.

B npodeccronanbHbIX 00pa30BaTENbHBIX OPTaHU3ALUIX, PEATH3YIOINX 00pa30BaATEIBHYIO IPOrPAMMY
cpenHero obmiero oOpasoBanusi B mpenenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOrO OOILEro
oOpa3oBaHus, yueOHbIH npeaMer «Du3nKay H3ydaercs B 00MEeo0pa3oBaTeIbHOM IHKIIE YYeOHOTO TUTaHa
OIIOIT CIIO Ha 6a3e OCHOBHOTO 00OIIEr0 OOpa3oBaHMS C IOJyUYCHHEM CpelHero oOmero odpa3oBaHUs
(IIIIKPC, IIICC3).

B yuebnprx mranax [IIIKPC, IIIICC3 wmecro ydeOHOro mnpeamera «®dusnka» — B cocTaBe
0011e00pa3oBaTENbHBIX YUCOHBIX AUCIUILUIAH MO0 BBIOOPY, (OPMUPYEMBIX M3 00sA3aTENBHBIX MPEIMETHBIX
obnacreii ®I'OC cpeanero obmero obpasopanus, g npodeccuii CIIO wm cnenmansHocTeit CITIO
COOTBETCTBYIOIIETO TPOGMIS TPOPECCHOHATLHOTO 00pa30BaHUs.

PE3YAbTATbl OCBOEHUA YYEBHOIO NPEAMETA

OcBoeHue cojepxanus ydeOHoro mnpemmeTa «®Du3Mka» obOecreunBaeT JAOCTIKEHHE CTyICHTaMH
CIIEAYIOLIUX PE3YIHTATOB:

. JUYHOCHBIX:
- YyBCTBO TOPJOCTH U YBOKCHHUS K HCTOPHU U JOCTHKCHUSIM OTCUSCTBEHHOMN (H3MUECKON HAYKH;
(bU3HUYECKU TPAMOTHOE MOBECHUE B MPOGECCHOHATBLHOMN ACATEIFHOCTH U OBITY MPH 0OpaIeHUN

¢ IpUOOPaMHU U YCTPONCTBAMU;

- TOTOBHOCTh K TPOJOIDKCHUIO O0pa30oBaHHWS M TOBBINICHHS KBalH(HUKANMH B H30paHHOU
npo(eCCUOHATIBHOMN eI TEIbHOCTH U OOBEKTUBHOE OCO3HAHUE PONIH (PH3UYECKHX KOMIICTECHIINI B
ITOM;

- yYMEHHE UCIOJb30BaTh [OCTH)KECHHS COBPEMEHHOW (HU3MYeCKOil Haykd ©  (U3HMYECKUX
TEXHOJIOTHH Ul TIOBBILICHUS] COOCTBEHHOIO HWHTEIUICKTYaJIbHOIO Ppa3BUTHS B BBHIOPAHHOM
npodecCHOHATIBHON e TeTbHOCTH;

- yYMEHHE CaMOCTOSTEIBHO JOOBIBATH HOBBIC I ce0sl (PM3MUCSCKHUE 3HAHUS, UCIOIB3Ys [UIS STOr0
JIOCTYITHBIC UCTOYHHKH UH(OpPMAIIUH;

- yMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMAaHJE 10 PEUICHUIO OOIIMX

3aj1ad;
YMEHHUE YIIPaBIATh CBOCH IMO3HABATEIBHOHN NEATEIBHOCTBHIO, MPOBOAUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'0 MHTEIUICKTYAIbHOTO Pa3BUTHS;

. MemanpeomMemublx:

- HCIIOJIb30BAHUE PA3JIMYHBIX BHUI0B IMO3HaBaTEJILHOU ACATCIIBHOCTU IS PCUICHUA (1)I/I3I/I‘ICCKI/IX
3agad, IMPUMCHEHUEC OCHOBHBIX METOAOB IIO3HAHUA (Ha6J’IIOI[eHI/I$I, OMucCaHus, HU3MCEPCHUA,
SKCHEPUMEHTA) JUIS U3YUYCHUS Pa3InUHBIX CTOPOH OKpY Karole AeHCTBUTEIBHOCTH;

- HCIIOJIb30BaHHUEC OCHOBHBIX HWHTCJUICKTYaJIbHBIX onepaunﬁ: IIOCTaHOBKH 3aJa4u,
(hbopMyITMpOBaHUs THIIOTE3, aHAIM3a M CHHTE3a, CpPaBHEHHS, OOOOIICHHS, CHCTeMAaTH3alllH,
BBIIBJICHHS] IPHUMHHO-CIICICTBEHHBIX CBsA3€H, MOUCKA aHAIOTOB, (OPMYIUPOBAHHUS BHIBOAOB IS
U3Y4YCHHs Pa3MYHBIX CTOPOH (H3MYCCKHX OOBEKTOB, SIBICHUH M IMPOLECCOB, C KOTOPHIMHU
BO3HUKAET HEOOXOMMOCTh CTAJIKMBATHCS B MpOoQecCHOHATBHOM chepe;

- yMEHHEe I'eHEepUPOBATh UJICH U OMPEACISAThH CPEICTBA, HEOOXOIUMBIC [UIS UX PEATU3AIUH;

- yYMEHHE HCIOJb30BaTh PA3IHYHbIC HCTOYHUKH IS MONMy4eHHs (GHU3MISCKON HHPOpMAIIUH,
OLICHUBATh €€ JOCTOBEPHOCTB;

- yMEHHE aHAIM3UPOBATh U MPEICTABIATh HH(OPMAIHIO B PA3IHMYHBIX BHIAX;

- yMeHHe IIyOJIIMYHO MPEICTaBIATh PE3yJbTaThl COOCTBEHHOIO MCCIIEIOBAHUS, BECTH TUCKYCCHH,
JOCTYITHO M TAPMOHUYHO COYETas COJlEpKaHue U (POPMBI IIPEACTaBIIsIEMOi HHpOpMAIHH;

* NpeoMemHubix:
- cOpPMHUPOBAHHOCTH MPEACTABICHUN O POIH M MecTe (DM3UKH B COBPEMEHHOW HAYYHOU KapTHHE
MUpa; MOHUMaHKe (PU3UYECKON CYITHOCTH HaOI0AaeMbIX BO BeesleHHOM siBiieHu, poii (GU3HKH
B (OpPMHUPOBAaHMHM Kpyrozopa M (QYHKIHOHAJIHHOW TPaMOTHOCTH 4YEJIOBEKa JUIsl PEIICHHS
MPAKTHYECKUX 3a]1a4;
- BIIQJICHWE OCHOBOIOJIATAOIMUMH (U3NYECKUMHU TMOHSITUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U
TEOPHUSMH; YBEPEHHOE HUCTIONH30BaHNE (PU3UICCKON TEPMHUHOIIOTUU U CUMBOJIUKH;
- BIIQJICHWE OCHOBHBIMH METOJJaMH HAy4YyHOTO TIO3HAHHWS, HWCIOJNB3YEeMBbIMH B  (pH3HKe:
HaOJFOICHUEM, OIMCAHUEM, H3MEPEHUEM, KCIIEPUMEHTOM;
- yMmeHus o0Opa0OaThIBaTh pe3yabTaThl HM3MEPEHUH, OOHAPYKUBATH 3aBHCUMOCTD MEXKIY
(hM3UIECKUMH BETMINHAMU, OOBSICHATH MOJTYYICHHBIE PE3YJIBTATHI U ICNIATh BHIBOJIBL,
c(OPMHUPOBAHHOCTH YMEHUS PEIIaTh (PH3MUCCKHE 3a/1a4H;



- chOpPMHPOBAHHOCTH YMEHHS TPHUMEHATH IIOJMYYCHHBIC 3HAHUSA Ui OOBSICHEHHS YCIOBUH
MpoTeKaHusi (U3NYECKUX SBICHHNA B TpUpoze, NMpodecCHoHANbHOU cdepe W UIs NPUHATHS
MPaKTUYECKUX PEIICHUH B MMOBCEAHEBHOM KU3HU;

- copMHUpOBaHHOCTh COOCTBEHHOH ITO3WIIMH IO OTHOIICHUIO K (H3MUecKkoi WHPOpMAIWH,
MIOTy9YaeMOH U3 Pa3HBIX HCTOYHUKOB.

B pe3yabrate ocBoeHusi y4eOHOro mnpeaMera oOy4darouuecss NPUOOpPeETAIOT
NMPAKTUYEeCKHI ONbIT:

- (u3HMYeCcKu rpaMOTHOE MOBEJEHUE B TPO(HECCUOHATIEHON IEATEeIbHOCTH U OBITY MpPU
oOpamieHnu ¢ npudopamMu U yCTpOCTBaMHu;

- MpUMEHEeHHe TpUOOPOB TEPMOMETPA, ICUXPOMETPA I U3MEPEHHS TEMIIEPATYpPhl U
BJIQ)KHOCTH BO3/lyXa B IIPOM3BOJICTBEHHBIX IOMEILEHUSAX U OBITY;

- NpPUMEHEHHUE JIOKCMEeTpa JUIsi U3MEPEHHs] OCBELIEHHOCTH B MPOM3BOJACTBEHHBIX
MOMEIICHUSX U OBITY;

- IPUMEHEHHE OMMETpA JJIsl U3MEPEHUSI COIIPOTUBIICHUS y4acTKa LEIH.

COAEP>XXAHME YYEBHOIO NPEAMETA

BBepeHue

Ousuka — QyHIaMeHTaIbHAsS HayKa O IPUPOIE.

EcrecTBeHHO-HAyUHBIIT METOX MO3HAHMUS, €T0 BO3MOXHOCTH M TPAHUIIEI TPUMEHIMOCTH. DKCIIEPUMEHT
U Teopusl B Mpollecce MO3HaHUS Tpupoibl. MojenupoBaHue (U3NYECKUX SIBICHUH W mpoleccoB. Ponb
SKCIIEpPUMEHTa W TEeOpUHM B Tpolecce Mo3HaHus mpuponsl. Pusndeckas BenuuuHa. llorpemHocTH
n3MepeHuid puznyeckux BeanmuuH. Ousndeckre 3aKOHbI. [ paHUIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
ITonsitTue o ¢usnyeckoil kaptuHe Mupa. 3HaueHue ¢Gusuku npu ocBoeHun mpodeccuit CIIO wu
cnermansaocter CITO.

1. MexaHuKa

Kunematuka. Mexanuueckoe nBwkenue. Ilepememenue. Ilyts. Ckopocts. PaBHOMepHOE
IpsSMOJIMHEHHOEe IBIDKCHHE. YCKOpeHHe. PaBHomepeMeHHOE NpsMONuHEHHOe aBmkeHue. CBoOomHOE
najeHue. /Ipmkenue Tena, OpoImeHHOro MO YIIIOM K TOPU30HTY. PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.

3akonbl Mexanuku Hpiotona. IlepBwiii 3akoH HeioroHa. Cuia. Macca. Mmmnynbc. BTopoil 3akoH
Hetorona. OCHOBHOI 3aKOH KiaccH4eckod nuHamuku. Tpetuit 3akoH HproTOHa. 3aKOH BCEMHPHOTO
TaroTeHus. I'paButanmonHoe moie. Cuna Tspkectu. Bec. CmocoObl m3Mepenust maccel Tein. CHibl B
MEXaHHUKE.

3aKOHBI COXpaHEHUs] B MEXaHHUKe. 3aKOH COXpaHeHUs UMIyibca. PeakTuBHOE ABMKeHHE. PaboTa CHIIbL.
Pabora moTteHnmanpHEIX cwi. MomHocTh. DuHeprus. Kunetndeckas sHeprus. IloTeHImanbHas SHeprus.
3aKOH COXpaHeHHs MexaHu4deckoi 3Hepruu. [IpuMeneHue 3aKOHOB COXpaHEeHUsI.

Llemoncmpayuu

3aBHCHUMOCTB TPACKTOPUH OT BBIOOPA CHCTEMBI OTCUETA.

Bubl MexaHU4eCKOTo IBHKEHUS.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro MacChl M CUJIbI, IEHCTBYIOIIEH Ha TENO.

CrnoxxeHue cui.

PaBeHCTBO M IPOTUBOTIOIOKHOCTh HATIPABIICHUS CUJT ICUCTBUS M IPOTHUBOJCHCTBUSI.

3aBUCHMOCTB CHJIBI YIIPYTOCTH OT Jiepopmariuu.

Cunbl TpeHUsL.

HesecomocTs.

PeakTuBHOE IBMKEHHE.

[Nepexonx MOTEHIIMATBHOM YHEPTUH B KHHETHUECKYIO M 00OpaTHO.

Jlabopamopuvie pabomwl

UccnenoBanue nBrxeHUs Tena Mo AeHCTBUEM NOCTOSHHON CHIIBL.

N3ydeHue 3akoHa COXpaHEHUsI UMITYJIbCa.

CoxpaHeHre MEXaHUYECKOW PHEPIUU NPHU JABMKEHUHM TeJla TO0J] IEHCTBUEM CHII TSDKECTH U YIIPYTOCTH.

CpaBHeHHe pabOThI CHIIBI ¢ U3MEHEHHEM KMHETHUYECKOW YHEPTUH Tea.

W3yuenne 3aKkOHOB COXpaHEHHsI Ha MPUMEpE YAapa MapoB U OATITHCTHYECKOTO MasiTHHKA.

N3ydenne ocobeHHOCTEN CHITBI TPeHUS (CKOJIBKEHUS).



2. OCHOBbl MONEKYAAPHOU GU3UKU U TEPMOAUHAMMUKMU

OCHOBBI MOJIEKYJIIPHO-KHHETHYECKON Teopun. Maeanbnplil Ta3. OCHOBHBIE MOJIOKEHUS MOJIEKYJISPHO-
KHHETHUYECKOH Teopun. Pazmephl n Macca MoJieKysl  aToMOB. bpoyHoBckoe aprkeHue. Jnddysus. Cumbl
U DHEPTUsl MEXMOJIEKYJSIPHOTO B3amMopeucTBus. CTpoeHHe ra3oo0pa3HbIX, KUAKHX W TBEPHBIX TeEIl.
CxopocTi OBMXEHHUSI MOJEKYNT M WX n3Mmepenue. Mneanpusiil ra3. JlaBnenne raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOH Teopuu Tra3oB. TemmepaTypa U ee wu3MepeHue. [a30Bble 3aKOHBI.
AOCONIOTHBIN HYJb Temreparypbl. TepMoauHaMuYecKas IKaja TeMIlepaTypbl. YpaBHEHHE COCTOSHHA
UjeanbHoro ra3a. MosspHas ra3oBast IOCTOSTHHAS.

OcHoBBI TepMOAWHAMHUKH. (OCHOBHBIE TOHATUS U OIpeneneHus. BHyTpeHHss SHeprust CUCTEMBI.
BHyTpeHHss dHEeprusl uneanbHOro raza. Padora u temiora kak GopMbl Mepeaadn YHepruu. TermioeMKoCTb.
VYaenbHas TEIJIOEMKOCTb. YPaBHEHUE TeIIoBoro Oananca. IlepBoe Havyano TepMoauHaMUKU. AnnabaTHbIH
npouecc. [lpunnun neiictBust TeroBodt MammHbl. KIIJ[ TemmoBoro pgsurarens. Bropoe nHawano
TepMOAMHAMUKU. TepMoauHaMmuyeckas ILIKaja TeMmIeparyp. XOJONWIbHbIE MAaIUMHBL. TersioBble
nsurareny. OxpaHa npupobl.

CpoiicTBa mapoB. Vcnapenne W koHJeHcanus. HachleHHBIM Tap W €ro cBoHcCTBa. AOCONIOTHAas |
OTHOCUTEJbHAA BIAXXHOCTb Bo3Ayxa. Touka pocbl. Kumenue. 3aBUCUMOCTb TeMIIEpaTypbl KHUIIEHUS OT
JaBineHus. [leperperslii map U ero UCHOJIb30BAHUE B TEXHUKE.

CpoiicTBa KHUIKOCTEH. XapaKTepUCTHKAa JKHUAKOTO COCTOSHHUS BellecTBa. [IOBEpXHOCTHBIN CIIOM
JKUAKOCTH. OHEprus IOBEPXHOCTHOTO cJios. SIBleHHs Ha TpaHMIE XKHUIKOCTH C TBEPABIM TEIOM.
KanumsipHsle siBieHusI.

CpoiicTBa TBEPIBIX TeN. XapaKTepUCTHKa TBEPAOTO COCTOSHUS BEIIECTBA. YTIPYTUe CBOMCTBA TBEPABIX
ten. 3akoH ['yka. MexaHMuYecKue CBOWMCTBA TBEPIBIX Tell. TEIUIOBOE paCIIMPEHWUE TBEPABIX Tl H
s)kuakocteil. [InaBiaeHne u KpucTamIn3anus.

Llemoncmpayuu

JBmkenre OpOyHOBCKHX YaCTHII.

Huddysus.

VzmeHenue naBieHus ra3a ¢ I3MCHEHHEM TeMIIEPaTypHI IIPH ITOCTOSTHHOM 00BheMe.

N3oTepMudeckuid M H300apHBIN MPOIIECCHI.

V3meHeHnue BHyTpeHHEH SHEPTHH TEJ IIPHA COBEPIICHIH PaOOTHI.

Mopenu TEIOBbIX ABUTATENEH.

Kumnenue Bojpl Ipy NOHMKEHHOM JIaBIICHHU.

IIcuxpoMeTp u TUTPOMETD.

SIBJIEHUS TOBEPXHOCTHOTO HATSKEHUS M CMAaYMBaHUSI.

Kpucrannbl, amopdHbie BelecTBa, KUIKOKPUCTAUTHIECKHAE Tela.

Jlabopamopmvie pabomol

U3mepeHue BiIa)KHOCTH BO3LyXa.

N3mepeHne noBepXHOCTHOTO HATSKEHUS JKUIKOCTH.

Habmonenue nponecca kpucrammusanuu Mzyduenne nedopMaiuu pactskeHus. M3ydenne

TEIUIOBOr'0 pacIiMpeHus TBEPABIX TEIL.

N3ydyeHne 0coOEHHOCTEH TEIIOBOTO PACIIIMPEHUS BOIBI.

3. OAeKTpoAMHaAMMKa

OnexTpuyeckoe ImoJyie. OJEeKTpUUYecKHe 3apsaibpl. 3aKkOH coxpaHeHMs 3apsjga. 3akoH Kysona.
Onextpuueckoe none. HampspkeHHOCTh anekTpudeckoro momd. IlpuHnun cymeprnosunuu moneil. Pabora
CHJI 3JIEKTpoCcTaTu4eckoro nojs. [loreHnman. Pa3HocTh moTeHIIHAIOB. DKBUIIOTCHIIUAIEHBIC TOBEPXHOCTH.
CBsi3p MEXIy HANPSHKEHHOCTBIO M PA3HOCTHIO TMOTECHIIMANOB JJIEKTPUYECKOTO TOJsA. [IUdnekTpuku B
ayieKTprueckoM Tode. [lomsapuzamnust AuAIeKTpUKoB. [I[pOBOJHHUKY B 3JIEKTpUIecKOM ToJie. KoHaeHcaTophl.
CoenvHeHNE KOHICHCATOPOB B Oarapero. DHEprusl 3apsHKEHHOTO KOHJIEHCATOpa. DHEPTHUS dJIEKTPUISCKOTO
10JIS.

3aKOHBI TMOCTOSHHOTO TOKAa. YCJOBHUS, HEOOXOAMMBIC JJI1 BO3HHKHOBEHHUS U TOJICPKAHUS
3J7IeKTpruUeckoro Toka. Cuiia Toka U TNIOTHOCTh ToKa. 3akoH Oma st yyactka nenu 6e3 3/1C. 3aBUCHMOCTD
3NIEKTPUYECKOT0 COTPOTHBIICHUS OT MaTepualia, JUTMHBI M IJIOMIAN TOMEPEYHOTO CEUEHUsS] TPOBOJHUKA.
3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUSI TPOBOJIHUKOB OT TEMITEPATYPhl. DIEKTPOIBIKYIAS CHIIA
ncTouHrKa Toka. 3akoH Owma mis monHou nenw. CoenuHeHue MPOBOTHUKOB. CoequHEHHE MCTOYHUKOB
3JIEKTPUYECKOl 3Hepruu B Oarapero. 3akoH Jlxoyns—IJIeHna. PaboTa U MOIIHOCTh SJIEKTPHUECKOTO TOKA.
TemoBoe necTBHE TOKA.

ONeKkTpuyeckuii TOK B  MOMynpoBogHHKaX. CoOCTBEHHAas MPOBOAUMOCTH MOJIYHPOBOJHUKOB.
IToynpoBOHUKOBEIE TPUOOPHI.

MarnutHoe 1monie. BekTop WHAYKIMM MarHUTHOro nmosst. JleficTBMe MarHMTHOrO TIONiss Ha



MPSIMOJIMHEWHBIM TPOBOAHUK C TOKOM. 3akoH Ammepa. BzammopeiictBue TOKOB. MarHUTHBIM MOTOK.
PaboTa mo mepeMenieHHIo MPOBOAHHWKA C TOKOM B MarHHUTHOM Tosie. JleHiCTBHE MarHWTHOTO HOJS Ha
nekymuiics 3apsaa. Cuna Jlopenna. Onpenenenne yaeasHOro 3apsaa. Y CKOPUTETH 3apsKEHHBIX YaCcTHII.

ONeKTpOMarHUTHAasg WHAYKIWA. OJNEKTPOMAarHWTHAs HWHIYKOWSA. BuUXpeBoe sieKTpUdecKkoe IIoje.
CamouHIyKIUs. DHEPTUS MAaTHUTHOTO TOJIS.

Lemoncmpayuu

B3aumozeiicTBre 3apsyKeHHBIX Tell.

[IpoBOAHUKH B 3IEKTPUUECKOM TIOJIE.

JV3IeKTPpUKY B IIEKTPUUYECKOM TIOJIE.

Konnencatopsl.

TemnnoBoe AeicTBUE 3IEKTPUUECKOrO TOKA.

CobcTBeHHas ¥ IpUMeECcHast TPOBOJAUMOCTD TOITYIIPOBOIHUKOB.

[TomymipoBOJHUKOBBIN IO,

Tpanzuctop.

OmeiT Dpcrena.

B3anMopeiicTBre MPOBOTHUKOB C TOKaMH.

OTKIIOHEHHE 3JICKTPOHHOTO ITyYKa MarHUTHBIM TOJIEM.

DONEeKTPOIBUTATENb.

DneKTpou3MepuTeNbHbIC IPUOOPHI.

DNeKTpOMarHuTHas UHIYKIHS.

OmnbiTel apapes.

3aBucumocts D/IC caMOMHIYKIINKN OT CKOPOCTH W3MEHEHHS CHIIBI TOKA M MHAYKTUBHOCTHU MPOBOIHUKA.

Pabora snexTporeneparopa.

Tpanchopmatop.

Jlabopamopuwie pabomwl

Uzyuenne 3axkoHa Oma [Uig ydacTKa IIE€MH, MOCIEAOBATEIRHOTO M IMAPALICTBHOTO COCIHMHEHUS
TIPOBOIHUKOB.

Nzyuenne 3akona Oma st TOTHOM IETIH.

Uzyuenwne siBIeHUS JIEKTPOMArHUTHOW MHIYKIIAH.

OmnpeneneHure KoAQGUIMESHTA ITOJIE3HOTO JSHCTBHS JIEKTPHUYSCKOTO YaHUKA.

OmnpeneneHue TeMepaTypbl HUTH JIaMIIbl HAKaJIWBaHUSL.

Onpenenenne D/1C 1 BHyTpeHHEr0 CONMPOTUBIICHUS UCTOYHHKA HATIPSKESHUS.

4. KonebaHuA U BOAHDI

Mexanndeckue koneOanus. KonebartenpHoe aBrkenue. [apmoHmdeckue konebaHust. CBOOOIHBIC
MexaHu4yeckue koseOaHus. JIMHElHple MexaHHYecKue KoyiebaTenbHbIe cHCTeMbl. IIpeBparienne sHepruu
npu KonebarenbHOM JBWKeHUH. CBOOOMHBIE 3aTyXarolllMe MeXaHWdeckue KojiebaHus. BpIHYyXIeHHBIC
MeXaHU4YeCKHe KoueOaHusl.

VYnpyrue Boissl. Ilonepeunsle U NpPOJOIbHBIE BOJHBL. XapaKTEPUCTUKU BOJIHBL. YPaBHEHHE INIOCKOH
6erymeit BonHbl. IHTepdepennus BonH. [lonsatre o audpakunu BoiH. 3BYKOBBIC BOJIHBL. YIBTPa3BYK H €r0
MpUMEHEHHE.

OnexkrpomMarHuTHBIE KojeOanusi. CBOOOTHBIC NIEKTPOMarHUTHEIE Konebanus. [IpeBpaienre sHepTrun B
KOJIeOaTeTFbHOM KOHType. 3aTyXalollWe >JIeKTPOMarHWTHBIE KoyieOaHus. [eHepaTtop He3aTyXaromux
3JICKTPOMArHUTHBIX KoyieOaHuid. BeIHYKIeHHBIC 3JIeKTpuieckue KojeOanus. [lepemennblit Tok. ['eHepaTop
MEPEMEHHOT0 TOKa. EMKOCTHOE W MHIYKTUBHOE CONIPOTHBICHHS MEPEMEHHOTO ToKa. 3akoH Oma s
JNEKTPUIECKON IIeTTH MEePEeMEHHOr0 ToKa. PaboTa M MOIIHOCTH MEPEMEHHOTO TOKa. [ 'eHepaTophl TOKa.
TpanchopmaTopsl. Toku BEICOKOH YacTOThI. [lonydeHue, nepenava u pacripeaescHie 3JIeKTPOIHEPT HH.

ONEeKTPOMAarHUTHBIC BOMHBL. JJIEKTPOMArHUTHOE ITOJIe KaK OCOOBIN BHJ MaTepuu. DICKTPOMArHUTHBIC
BonHBI. Bubparop I'epua. OTKpeITHIE KosebaTenbHBIN KOHTYp. M300perenme pamno A.C. IlomoBeIM.
ITonsTe o paguocss3u. IIpuMeHeHNE 31EKTPOMArHUTHBIX BOJIH.

Lemoncmpayuu

CB0OOIHBIE U BBIHY)KICHHBIC MEXaHUYECKIE KOJICOaHMS.

Pe3onanc.

OO0pa3oBaHue 1 pacupoCTpaHEHUE YIPYTHX BOIH.

Yacrora kosiebaHUN U BHICOTA TOHA 3BYKa.

CB0oOO/IHBIE ANIEKTPOMArHUTHBIE KOJIeOaHus.

OcuunnorpamMMa NepeMeHHOro TOKa.

Konnencatop B 1ienu nepeMeHHOro ToKa.

Karyiika nHIyKTUBHOCTH B LIENU IEPEMEHHOTO TOKA.

Pe3onaHc B nocnenoBaTenbHOM LIENH IEPEMEHHOIO TOKA.

Wznydenue u npueM 31eKTPOMAarHUTHBIX BOJH.



Pagnocss3e.

Jlabopamopuvie pabomwl

W3yyenne 3aBUCUMOCTH NEpHOa KOJeOaHUI HUTSHOTO (MJIM MPYKUHHOTO) MasTHUKA OT IJIMHBI HUTH
(mm Maccel rpy3a).

WHIyKTHBHBIE U @MKOCTHOE COMPOTUBIICHHUS B LIETTH [IEPEMEHHOT0 TOKa

5. OnTuka

[Ipupona ceeta. CKOPOCTb pacpoOCTpaHEHUs CBETa. 3aKOHBI OTPaXKEHUsI U MpesioMiieHus cseta. [loiaHoe
otpakenue. JInn3bl. [1a3 kak ontryeckas cucrtema. OnTHdecKre mprOOpPHI.

BosroBeIe cBolicTBa cBera. HTepdepenius cBera. KorepeHTHOCTh CBETOBBIX ITyueil. MHTEepdepentus
B TOHKWX IuteHkax. [lomocel paBHO¥ TonmuHbl. Kombima HerotoHa. Mcmnonb3oBanue uHTEp(hEpEeHIIMU B
Hayke W TexHuke. J(udpakmms cBera. [udpaxmus Ha menn B mapaviedbHBIX JydaX. JudpaxunoHHas
pemrerka. Ilonstue o ronorpaduu. [lonmspuzamms mnonepeuHsIx BosH. [lomsipusamus cBera. [[BoiiHoe
mydaernpenomienne. [lomsipounsl. [ucmepcusi cBera. Bumbl cnextpoB. Crnextpsl ucmyckaHusi. CriekTpbl
MOTJIONICHUS. YIbTpaduoneToBoe W MH(paKpacHoe u3nydeHus. PeHTreHoBckue nmyun. WX mpuponma u
CBOMCTBA.

Lemoncmpayuu

3aKOHBI OTPaKECHHUS U MPEIOMIICHUSI CBETA.

[TonHOE BHYTpEHHEE OTPAKEHHE.

Ontuyeckue NpuOOPEI.

NuTepdepennus cpera.

Judpaknus ceera.

Ilonspusanus ceera.

[Nomy4enue cuekTpa ¢ IMOMOIIBIO IPH3MEL.

[Nomydenue cuekTpa ¢ IMOMOIIBI0 TU(PPAKITOHHON PEIIETKH.

CrexTpockor.

Jlabopamopuvie pabomol

Nzydenue n3obpaxeHus MpeIMeTOB B TOHKOM JIMH3E.

Nzydenue naTepdepeHny U TudpaKkiuy CBETa.

I'pagyupoBka cieKTpockorna U onpeaeeHrue ATUHBI BOJIHBI CIIEKTPATLHBIX JTHHHMA.

6. AneMeHTbl KBAHTOBOW PU3UKHK

KBanroBas ontuka. KBantoBas rumortesa I[lmanka. ®@otonbl. Baemmnwmii otosnexktpuueckuii 3dekr.
Buytpennuii porospdext. Tumsl poTo31€MEHTOB.

®duszuka atoma. Pa3zBuTHe B3INISJ0B Ha CTPOEHHME BeLIeCTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax
Bojopona. SnmepHas Monmenb aroma. OmbiTel 3. Pesepdopma. Mogens atoma Bomoponma mo H. Bopy.
KBanToBbIe TeHEpaTOPHI.

®dwusuka aToMHOTO sapa. EcTecTBeHHAs palnoaKTHBHOCTh. 3aKOH PaJHOaKTHBHOTO pacmaga. CrocoOsI
HaOIONICHUSI U PETHCTPAINH 3apsDKEHHBIX JacThll. D¢pdekt BaBmioBa — Yepenkosa. CTpoeHHE aTOMHOTO
snpa. Jledhext Macchl, SHEPrus CBSI3M U YCTOWYMBOCTH aTOMHBIX sijiep. SnepHble peakiuu. MckyccTBeHHas
pananoakTUBHOCTb. [lenenue Tsokenslx saep. LlenHas saepHas peakuus. YhpasisieMas LETHAas peaxiys.
Anepusiii peaxktop. IlonydeHne paanoakTUBHBIX U30TOIOB M UX IpUMEHEHHE. buonoruueckoe neicTBue
PaIMOaKTUBHBIX M3ITy4YeHUIl. DIeMeHTapHbIC YaCTHUIIBI.

Lemoncmpayuu

dotorpdekr.

JInnelyarble CIIEKTPHI pa3IMYHbIX BELECTB.

N3nydenue nazepa (KBAHTOBOIO T€HEPATOPA).

CueTunK HOHU3UPYIOLIUX U3ITy4YEeHUH.

7. 9Bonouua BceneHHOU

Crpoenne u paszButne Bcenennoi. Hama 3Be3gnas cuctema — [amaktuka. [[pyrue ranmakTukw.
Beckoneunocte Bcenennoi. Ilonstue o kocmosoruu. Pacmupsiromascs Bcenennas. Mopens ropsiuei
Bceenennoii. Ctpoenue u npoucxoxaeHue [ ajakTuk.

Oodmonus 38e3/. [ unoresa npoucxoxaeHus: ColHeYHON cucTeMbl. TepMosinepHbiii cuaTes. [Ipobiema
TepMosiiepHON 3HepreTrku. DHeprus ConHna u 3Be3a. DBosrorus 3Be3n. lIponcxoxaenne ColTHEUHOU
CUCTEMBI.

Lemoncmpayuu

ConnHeunas cucreMa (MOJIEIB).
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dororpaduu mIaHeT, CIeTaHHbIE ¢ KOCMUYECKHX 30H]IOB.
Kapra JIyns! u nnaner.
Crpoenue u sBomonus Beenennoit.

MpumepHble TeMbl pedepaToB (AOKAAAOB), UHAUBUAYAAbHbIX MPOEKTOB

*  Auekcannp ['puropbeBud CTOICTOB — PYCCKHI (PHU3HK.

*  Anekcannp CrenanoBuy [TonoB — pycckuil yueHslid, ©300peTaTens paauo.

*  AnbTepHaTHBHAs YHEPTETHKA.

*  AKyCTHYECKHE CBOWCTBA MOJYyPOBOAHHUKOB.

* AHape Mapu AMIiiep — OCHOBOIIOJIOKHUK 3JIEKTPOAUHAMHUKH.

*  ACHHXPOHHBIH JBUTATEb.

* Actepoumsl.

*  ACTpoHOMMSI HAIIUX JTHEH.

* ArtomHas ¢uzuka. M3oronsl. [IpuMeHeHNE paTioaKTUBHBIX H30TOIIOB.

* beckoHTaKTHbIE METO/bI KOHTPOJIS TEMIIEPATYPHI.

*  bunonapHbie TpaH3UCTOPEI.

*  bopuc CemenoBuY SIko0n — QU3HK ¥ U300peTaTEIb.

*  Benunuaiimme oTKpBITHS (QUUKH.

*  Bunsl anekTpudeckux pa3paaoB. DIEKTpUIECKHe pa3psasl Ha ci1yxk0e yeroBeka.

* Brusnue nedexToB Ha (pU3HMUECKUE CBONCTBA KPUCTAIIIOB.

* Bcenennas u TeMHas Matepus.

* T'amuneo I'anuiielt — ocHOBaTENb TOYHOIO €CTECTBO3HAHUS.

* Tonorpadus u ee NpUMeHEHNUE.

* JIBmxeHue Tena nepeMeHHONW Macchl.

* Jludpakuus B HAIICH KU3HU.

*  Xuakue KpUCTAILIHL.

*  3akonbl Kupxroda yis aJiekTprHaecKoi e,

*  3aKOHBI COXpaHEHHUS B MEXAHHUKE.

* 3HaueHue oTKphITHA [ ammies.

*  Urops BacunseBuu KypuatoB — pu3HK, OpraHu3aTop aTOMHON HAYKH U TEXHHKH.

*  Hcaak HproTOH — coznarens KJIacCHUecKon pusmku.

*  Hcnonbs3oBaHUE AIIEKTPOIHEPTHU B TPAHCTIOPTE.

* Krnaccudukarust u xapaKTepHUCTHKH IEMEHTapHBIX YaCTHII.

*  KoHcTpyKImoHHasi NPOYHOCTh MaTepUaia U €€ CBA3b CO CTPYKTYPOH.

*  KoHcTpykius u Bubl 1a3€poB.

*  KpuosnekrpoHrka (MUKPOIIEKTPOHUKA H XOJION).

» JlazepHble TEXHOJIOTUU U UX UCIIOJIB30BAHHUE.

»  Jleonapmo na BuHur — ydeHbIH 1 H300peTaTeb.

*  MaruauTHble u3MepeHus (TPUHIHITEL TOCTPOSHHSI TPUOOPOB, CIIOCOOBI N3MEPEHHST MATHUTHOTO
MOTOKA, MArHUTHOW MHAYKLUH).

*  Maiikn ®@apaneit — coznatens yueHHs 00 3JIEKTPOMArHuTHOM II0JIe.

*  Makc ITnask.

*  MeToa MEYEHBIX aTOMOB.

*  Meroas! HAOMIOACHUS U PETUCTPALIUH PATUOAKTUBHBIX M3TYUICHUH 1 YacTHUIL.

® MGTOZ[I)I OIIPCACIICHUS MIIOTHOCTHU.

*  Muxaun BacunseBud JIOMOHOCOB — y4€HBIN SHIMKIONEANCT.

*  Monenu atoma. OmbiT Pezepdopaa.

*  MounekysspHO-KUHETHUYECKas TEOPUS HJI€AIbHBIX ra30B.

*  MounHus — ra3oBbli pa3psa B IPUPOIHBIX YCIOBHSX.

*  HaHOTeXHOIOTHs — MEXIUCIUILTHHAPHAS 00JacTh (PyHIAMEHTAIBHON U MPUKIATHON HAYKH U
TEXHUKH.

*  Huxona Tecna: )xu3Hb 1 HEOOBIYAWHBIEC OTKPBITHSL.

*  Hukomnaii Konepauk — co3aarenb reIMoLeHTPUYECKONH CHCTEMbI MUDA.

*  Hunbc Bop — onun U3 co3mareneld COBpeMEHHOM (DU3UKH.

* Hyxkneocunres Bo Beenennoi.

*  OOmsicHeHne (HOTOCUHTE3A C TOUKH 3pEHUS (PU3UKH.

*  OnTHyeckue SIBICHUS B IPUPOJIE.

*  OTKpBITHE U IPUMEHEHNE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOAMMOCTH.

* IlepeMeHHBIN IIEKTPUUECKUI TOK U €r0 IPUMEHEHHE.
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[Tma3zmMa — 4eTBepTOEC COCTOSHUE BEIIECTBA.

ITnanersr CoslHEYHOH CUCTEMBI.

[ToxynpoBOAHUKOBEIE JATINKN TEMIIEPATYPHL.

[TpumeHeHme )XUAKAX KPUCTAIJIOB B IPOMBIIIIIEHHOCTH.
[TpumeHeHMe SASPHBIX PEAKTOPOB.

[Tpupona GeppomarneTusma.

IIpoGieMbl 5KOIOTHH, CBA3aHHBIE C UCIIOJIb30BAHUEM TEIIOBBIX MAIIIKH.
IIpousBoACTBO, Iepesada U UCIOIb30BaHUE AIEKTPOIHEPTUH.
IIpoucxoxnenne CoMHEYHON CUCTEMBL.

[Ibe30amexTpudeckuii 3QGEKT ero NpUMeHeHHUE.

PasBuTHe cpeacTB CBA3M U PaIHo.

PeakTuBHBIE IBUTATENN 1 OCHOBBI PaOOTHI TEIUIOBOM MAIIUHBL.
PenukroBoe n3nmydenwue.

Pentrenosckue myun. Ucropus otkpeiTus. [Ipumenenue.
PoxneHue u 3BOIIOINS 3BE3I.

Pons K. 3. [lnoakoBckoro B pa3BUTHN KOCMOHABTHUKH.

CBeT — 2JIeKTpOMarHUTHas BOJIHA.

Cepreii [TaBnoBry KoposeB — KOHCTPYKTOP M OPTaHU3aTOP MPOU3BOACTBA PAKETHOKOCMHUYECKON

TEXHHKH.
Cuiibl TpeHUs.

CoBpeMeHHas CITyTHHKOBAs CBS3b.

CoBpemeHHast (puznvecKkast KapTHHA MUDA.

CoBpeMEeHHBIE CPEICTBA CBSI3H.

CouHIle — HMCTOYHUK JKU3HU Ha 3eMIIe.

TpanchopmaTopbl. YIbTpa3Byk (II0JydeHNe, CBOWCTBA, TPUMEHEHHE).
YrpasnsieMblil TEpPMOSIIEPHBIN CHHTE3.

Y ckopuTenu 3apsKeHHBIX JaCTHII.

®dusuka U My3bIKa.

duzngeckne cBONHCTBA aTMOC(EPHI.

DOTOIIEMEHTHI.

Dotorddekt. [Ipumenenue sBieHus Goroaddexra.

Xanc Kpuctuan OpcTes; — OCHOBOIOJIOXKHUK 3JICKTPOMarHeTu3ma.
UYepHble ABIPHIL.

[lIkana 371eKTpOMarHUTHBIX BOJIH.

OKOJIOTHUECKHE TPOOJIEMBI ¥ BO3MOKHBIC ITyTH UX PELICHUSI.
OJEeKTPOHHAS! TPOBOJIUMOCTE METAIIOB. CBEPXIPOBOAUMOCTD.
Omunuit XpructuanoBud JleHn — pycckuii Gu3HK.
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TEMATUYECKOE NNAAHUPOBAHUE

Ipu peanusamuu conepkanus oOIeoOpazoBaTenbHON ydeOHOTO mpenMera «Du3nka» B mpenenax
ocoenust OINIOIT CITO Ha 6a3e OCHOBHOTO 00mIero 0Opa30BaHUS C TOJIYYCHHEM CPEIHEro OOIIero
obpazoanus ([IIIKPC, I[MIICC3) makcuManbHas ydeOHas Harpy3ka o0ydJaroniuxcsl COCTaBIIsET:

* mo crnemuansHocTM CIIO TexHmueckoro mnpodmis — 285 wacoB, W3 HHUX ayIUTOpHAs
(ob6s13aTenbHas) Harpyska oOydaroIuXcsl, BKIouas JsabopaTopHble paboTel, — 190 uacos;

BHEayIUTOPHAs CaMOCTOsITeNbHas paboTa CTyIeHTOB — 95 uacos.

TeMaTHUYECKMI IIJIaH

HanmMenoBanue tem MakcumanbHas KonngecTBo aymuTopHBIX YacoB mpu o4HOi popme | CamocTosTenpHAs
Harpyska pabora
Bcero Ha ma6opatopasie | IIpakTiueckue
paboThI paboTsI

39 26 2 6 13
1. Mexanuka

60 40 6 12 20
2. MoJsiekyasipHast
¢uzuxa.
Tepmoaunamuka

90 60 4 18 30
3. DaeKTpoANHAMHKA

24 16 - 2 8
4. Kone6anns n
BOJIHBI

36 24 4 4 12
5. Onruka

33 22 - 4 11
6. D1eMeHTBI
KBAHTOBO# (PM3UKH

3 2 - - 1

7. IBOIIOIHA
Bcenennoit

I[lpoMexyTOouHasT arrecraums B dpopme aubdepeHummpoBaHHOro sBauéTa

Htoro

285

190

16

46

95

Peanuzauus

padoueil mporpaMMmbl NpelyCMATPHBAaeT B LeJsIX peaju3anuu
KOMIIETEHTHOCTHOI'0 IOAX0/4a:
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-HCTIOJIb30BaHNE B 00Pa30BaTEIILHOM MPOIECCE AKTUBHBIX M HHTEPAKTUBHBIX (hOPM

NPOBEICHUS 3aHATUN (KOMITBIOTEPHBIX CUMYJISLIUH, IEIOBBIX U POJIEBBIX UTP, pazbopa
KOHKPETHBIX CHTYaIlMi, ICUXOJIOTUYECKUX U WHBIX TPEHUHIOB, IPYIIIOBBIX TUCKYCCHI) B
COYETaHUH C BHEAYTUTOPHOH paboroil ans QopMupoBaHHs U pa3BUTHI OOIMIKUX U
npodecCHOHaIbHBIX KOMIETCHINI 00yYaroImuxcs;

-BBITIOJIHEHUE OOYYaIOMIMMHUCS JTA0OPATOPHBIX M NPAKTUYECKUX 3aHATHH, BKIIOYAs
Kak 00s3aTeNbHBI KOMIIOHEHT NMPAKTUYECKUE 3a/IaHHs C MCIIOIb30BAHHEM IEpPCOHATBHBIX

KOMITBIOTEPOB

-yeTkoe (popmyIrpoBaHuEe TPEOOBAHUN K pe3yibTaTaM MX OCBOCHUS: KOMIETCHIIUSIM,
npuodpeTaeMoMy MPaKTHUYECKOMY OMBITY, 3HAHUAM U YMEHHUSIM

Copep:xanue 00yueHust

XapaKTepUCTHKA OCHOBHBIX BHIOB J1eATEIbHOCTH CTY/ACHTOB (HAa YPOBHe
Y4eOHBIX JelicTBHii)

BBenenue

YMeHHs1 IOCTAHOBKH LieJiei 1eTeTbHOCTH, IJIAHHPOBAHUS COOCTBEHHOI
JesITeJTbHOCTH /LISl JOCTHKeHHUs TIOCTABJICHHBIX LeJleld, peIBHIeHHs
BO3MOZKHBIX Pe3yJIbTATOB ITUX JelicTBHIi, OPraHN3alMH CAMOKOHTPOJIS H
OLICHKH MOJTyYeHHBIX Pe3yJbTaToB.

Pa3BuTHe c1OCOGHOCTH SICHO M TOYHO U3JIaraTh CBOU MBIC/IH, TOTHYeCKH
000CHOBBIBATH CBOIO TOUKY 3PeHHs], BOCIPUHUMATHL U AHAIU3UPOBATH MHEHHUS
co0ecelHHKOB, MPU3HABAs NPABO APYroro 4Yej0BeKa HA HHOe MHeHHe.
IIpousBenenue uzMepeHus: GpU3MUECKUX BeTHYHH U OLleHKA IPAHUIbI
NOrpelIHOCTel U3MepeHMi.

IIpencraBiienre rpaHMLbI IOTPELIHOCTEH H3MepPEeHH I PU NOCTPOSHUHU
rpauKos.

YMeHHe BbICKA3bIBATh THIOTE3bI AJIsl 00bSICHEHUS] HA0110/1aeMbIX SIBJICHUH.
YMeHue npeanaraTb MojieJIv siBJeHU.

Yka3anue rpaHul NPUMEHUMOCTH (PU3HYECKHX 3aKOHOB. H3/10:keHre 0CHOBHBIX
MOJI0’KeHU i COBpeMeHHO HAYYHOH KapTHHBI MHpA.

IIpuBeneHue NpuMepoOB BJIMSIHUSA OTKPLITHI B (pu3MKe HA MPOrpecc B TEXHUKE U
TEeXHOJIOTMH MPOM3BOACTBA.

Hcnoan3oanue UHuTepHera A5l noucka HHGoOpMAUMH

1. MEXAHHUKA

Kunemamuxka

IIpencraB/jienne MeXaHUYECKOT0 IBUKEHHS TejIa yPaBHEHHSMH 3aBUCUMOCTH
KOOPAMHAT M MpoeKuuei ckopoctu otT Bpemenu. [lpeacrasiienune
MeXaHUYeCKOro ABHKeHUsI TeJia rpaduKkaMu 3aBUCUMOCTH KOOPIMHAT U
npoeknueii CkopocTu oT BpeMenu. OnpeaeseHue KOOPAUHAT NMPOHAEHHOT0
MYTH, CKOPOCTH ¥ YCKOPEHHS TeJia no rpagukamM 3aBUCHMOCTH KOOPAUHAT U
npoeknuii ckopocT oT BpeMenu. OnpeaeneHue KOOPAUHAT MPOHIEHHOI0 ITYTH,
CKOPOCTH M YCKOPeHHS TeJsla N0 YPABHEHHMSIM 3aBHCMMOCTH KOOPAMHAT U
NMPoeKIMii CKOPOCTH OT BPEMEHHU.

IIpoBenenne cpaBHUTEILHOI0 AHAJIHU32 PABHOMEPHOI0 U PABHONIEPEMEHHOT0
JIBUKEHUI.

Yka3aHHe HCIO0JIL30BAHUS NOCTYNATEJbHOI0 H BPAaIaTeJIbLHOTO ABUKEeHUH B
TEeXHHUKE.

IIpuoOpeTeHue onbIiTa padoThI B IPYyINIle ¢ BHINOJHEHHEM Pa3JnYHbIX
COIMATBHBIX POJIEii.

Pa3pa0oTka BO3MOKHOM cHCTeMbl 1eliCTBUHI U KOHCTPYKIMH 1151
IKCINEPUMEHTAJILHOTO OTpe/leeHUs KHHEMATHYECKUX BeJTHYHH.
IlpeacraBienue nHGoOpPMALUM 0 BHAAX ABHKEHUSI B BIAE TA0IMLBI
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3akonut COXpaHnenus 6
MexaHuke

IIpuMeHeHue 3aK0HA COXPAHEHUS MMITYJIbCA JUISl BBIYUCICHUS U3MEHEHHI
CKOPOCTeii TeJl IPH UX B3aUMO/eiiCTBUAX.

H3mepenue padoThl CHJI M M3MEHEHN e KUHETHYeCKOM IJHepruM TeJa.
Bbruncienne padoThl CHJ1 M H3MEHEHHs1 KHHETHYECKOM YJHepruM TeJia.
Bbrunciienne noTeHUANBLHOM YJHEPTrUH TeJ B TPABHTALMOHHOM II0J1€.
OnpenesieHne NOTEHHAILHOI JHEPTHU YIIPYro 1e()OPMUPOBAHHOIO TeJIA 110
U3BECTHOI 1edopManH U HKECTKOCTH TeJsa.

IIpumeHeHne 3aK0HA COXPAHEHUs MeXaHMYECKO JHEPTHHU IPH pacyeTax
pe3y/1bTaTOB B3aMMOJCIHCTBHIl TeJl TPABUTALMOHHBIMHY CHJIAMH U CHIAMH
YHPYIOCTH.

Yka3zaHue rpaHul NPUMEHUMOCTH 32aKOHOB MEXaHUKH.

Yka3zanue y4eOHbIX JUCHHUILIUH, IPU U3YYEeHHH KOTOPBIX HCNOJIb3YHOTCS
3aKOHBI COXPAHEHUs

XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEEHOM AEATEABHOCTU

CTYAEHTOB

Copep:xanue 00yueHuUst

XapaKTepUCTHKA OCHOBHBIX BHIOB /IeATEeIbHOCTH CTYJeHTOB (HA YPOBHE
Y4eOHBIX JeiicTBMii)

2. OCHOBBI MOJIEKYJISIPHOW ®U3NUKHA U TEPMOJIUHAMUKHA

OcHoGbL
Kunemuueckou
\Hoeanvuotit 2a3

MONEKYAAPHOU
meopuu.

Bbino/siHeHne 3KCNIEPUMEHTOB, CIYKALIMX I 000CHOBAHHUSI MOJIEKYJISIPHO-
knHeTn4eckoii Teopuu (MKT).

Pemenue 3a1a4 ¢ npuMeHeHHEM OCHOBHOIO YPaBHEHHS MOJIEKYJISIPHO-
KHHETHYeCKOil TeOpUU ra3os.

Omnpenesienne napaMeTpoB BelleCTBA B ra3000pa3HOM COCTOSIHHU HA OCHOBAHHMU
YPaBHEHHUSsI COCTOSIHUSI H/1€aIbHOT0 ra3a.

OmnpenesieHne NnapaMeTpoB BelleCTBA B ra3000pa3HOM COCTOSTHUM M
NPOHCXOASAIMX NpoueccoB 1o rpadpukam 3apucumoctu p (T),

V(T),p V).

JkcnepuMenTanbHoe ucciaenopanue 3apucumoctu p (T), V (T), p (V).
IIpencraBiienue B Buae rpadpukoB M30XOPHOT0, M300apPHOI0 U U30TEPMUYECKOTO
MPOLEeccoB.

Bblunciienne cpeaHeil KHHETHYECKOIl JHEPIUHU TEMJIOBOI0 ABHKEHUSI MOJIEKYJT
10 U3BECTHOI TeMIlepaType BellecTBa.

Bricka3bIiBaHHe TUTIOTE3 ISl 00BACHEHNsI HAOJI01aeMBbIX SIBJIEHUI. YKa3aHue
TpaHUI] TPUMEHUMOCTH MOJIeTH «uIeaabHblii ra3» u 3akoHoB MKT

OcHo6bl mepmMoOUHAMUKU

H3mepenne xonyecTBa TeMIOTHI B NIpoleccax Temiionepenauu. Pacuer
KOJIHYeCTBA TeNJI10Thl, HEO0OX0IUMOTI0 /Il OCYLIeCTBJICHHS 32IaHHOT0 IPolecca
¢ Temonepenayeii. Pacyer u3MeHeHnsi BHyTpeHHel 3JHepruu TeJj, padoTsl U
NepelaHHOr0 KOJINYeCTBA TeII0ThI C HCMO0JIb30BaHHEM NepPBOro 3aK0Ha
TepMOAMHAMHKH.

Pacuer paboTsl, coBeplIeHHO# ra3om, no rpapuky 3apucumoctu p (V).
Boruncienne padoTsl raza, COBeplIeHHON NPH H3MEHEHHH COCTOSIHUS 110
3aMKHYTOMY HHKJIy. Beruucinenne KIIJI npu coBepuiennu razom padoTsl B
Nnpoueccax U3MEeHEeHUs COCTOSIHUSA 110 3aMKHYTOMY IuKJIy. O0bsiCHeHHe
NPUHIHUIOB JeiCTBUS TEMJIOBBIX MamuH. [leMoHcTpamms poan ¢pusnkn B
CO3JaHHH M COBEPLICHCTBOBAHMM TeIUIOBBIX ABUIaTe/Ieii.

H3a0:keHue CyTH IKOJOTHYEeCKUX NMPo0sieM, 00YCI0BJIEHHBIX Pa00TOil TENMJI0BBIX
ABHrateJieil M NpeaioKeHue IyTH UX pelleHus. YKa3aHue rPaHuI]
NPMMEHNMOCTH 3AKOHOB TePMOANHAMHMKHU. YMeHHe BeCTH JUAJIOT,
BBICJYIINBATH MHEHHUE ONNOHEHTA, yYACTBOBATh B IMCKYCCHH, OTKPBITO
BBIPa:KaTh M OTCTAMBATH CBOI0 TOYKY 3PeHHUs.

Yka3anue y4eOHbIX AUCUUILINH, IPH U3YYEHUH KOTOPBIX HCHOJIbL3YIOT Y4eOHbIi
MaTepuas «OCHOBBI TEPMOIUHAMKN»

Ceoiicmeéa napos, JHcUOKO-

cmeil, meepovix men

H3mepeHue BJIa:KHOCTH BO3/1yXa.
Pacyer KoJHM4YecTBa TeIIOTbI, HEOOXOAMMOIro IJs OCYyLIeCTBJeHHUs Mpolecca
nepexoa BelecTBa U3 0JHOT0 arperaTHOro COCTOSIHUS B Apyroe.
JKCnepUMEHTAIbHOE UCCIeI0BaHNe TENJIOBBIX CBOiicTB BemecTBa. [IpuBenenne
MPUMepPOB KANMLISIPHBIX SIBJIEHUH B ObITY, IPUPOJE, TEXHUKE.
HccnenoBanne MexaHHYeCKHX CBOMCTB TBepAbIX TeJl. [IpumeHeHue (pu3nUecKuX
TMOHSATHI U 3AKOHOB B Y4eOHOM MaTepuaJie NpogecCHOHAIBLHOIO XapaKkTepa.
Ucnoab3oBanne UHTepHeTAa /11 MOMCKAa HHpOpMAaMK 0 pa3padoTKax U
TMPUMEHEHUSIX COBPEMEHHBIX TBEPAbIX H aMOP(PHBIX MATEPHAJIOB
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Ilpooonscenue madnuyvl

3. QJIEKTPOJIMHAMUKA

dnekmpocmamuka

BoluuciieHue cuJ1 B3auMOAEHCTBHS TOYETHBIX JICKTPUYECCKUX 3aPsAI0B.
Boruuciienue HaANPAKEHHOCTH JICKTPUYECCKOI'0 IMOJIA OAHOI0 U HECKOJIBbKHUX
TOYCYHBIX JJICKTPUYECCKUX 3aPAI0B.

Copep:xanue 00yueHust

XapaKTepUCTHKA OCHOBHBIX BHJIOB /IeT¢IbHOCTH CTYACHTOB (HA YPOBHE
Y4eOHBIX JeiicTBHii)

Bbluncienne NOTeHIHAJIA 3JIeKTPHYECKOro MoJisi 0JHOT0 H HeCKOIbKHX
TOYEYHBIX JTeKTPHYECKHX 3apsioB. M3MepeHHe Pa3HOCTH NOTEHIINAJIOB.
H3mepenne 3Hepruy 31eKTPHYECKOro MOJIs 3apsI’KeHHOT0 KOH/eHcaTopa.
BbIuncienne 3HepruM 3J1eKTPUYECKOro MoJIsl 3apsKeHHOT0 KOHIeHcaTopa.
Pa3paGoTka niiaHa ¥ BO3MOKHOIi cXeMbl JeiiCTBUIi 3KCIIepUMEHTATBLHOIO
omnpeseaeHHsl 3JeKTPOEMKOCTH KOH/eHCaTopa U AMIJIeKTPHYecKoi
NPOHHMIIAEMOCTH BellecTBa.

IIpoBeaeHne cCpaBHUTEIBHOI0 AHAIN3A IPABUTAIIHOHHOTO H JJ1eK-
TPOCTATHYECKOI0 NoJiei

Ilocmoannwviit mok

HN3mepeHue MOIHOCTH J1eKTpUYeckoro Toka. M3mepenune 3/1C u BHyTpeHHero
CONPOTHBJICHUS] HCTOYHUKA TOKA.

BeIno/IHeHHe pacyeToB CUJIbI TOKA U HANPSIZKEHUI HA YYaCTKAX JeKTPHYeCKHX
neneii. O0bsicHeHHe HA PUMepe JIeKTPUYECKOIl LenH ¢ ABYMsl HCTOUHHKAMH
Toka (3C), B KaKkoM cliy4ae HCTOYHHK JJIeKTPUYECKOI IHePruM padoTaer B
pesKuMe reHepaTopa, a B KAKOM — B Pe:KHMe MOTpeduTe s,

Onpejenenue TeMIepaTypbl HUTH HaKaIuBaHus. M3MepeHue 31eKTPHYECKOTr0
3apsi/ia 3J1eKTPOHAa.

CHsiTHe BOIbTAMIIEPHOI XapaKTepUCTHKH TU0AA.

IIpoBeaeHne cpaBHUTEIBHOI0 AHATN3A MOJYNPOBOAHMKOBBIX TH0/10B U
TPHO/0B.

Hcnonb3oBanne UHTEpHeTa 1718 NOMCKA MH(POPMALMH O NEPCNEKTUBAX
Pa3BUTHSI NOTYNPOBOJHUKOBOI TeXHUKH.

YcraHoBKa IPHYHHHO-CI1EICTBEHHBIX CBA3el

Maznummnole agnenusn

H3mepenne MHHAYKIMU MAaTHUTHOTO 10J1s1. BeIuncienne cui, AeiicTBYIOIIUX HA
NPOBOJHMK C TOKOM B MATHUTHOM HoJIe.

Boruncienne cuJ, JeiicTBYIOIMX Ha 3JIEKTPUYECKHIi 3aps/l, IBUKYIIMiics B
MATHUTHOM HoJIe.

Hccnenosanue siBjeHUI 3J1eKTPOMATHUTHON HHAYKIMH, CAMOMHYKIUH.
Boruncienne 3HepruM MAarHUTHOTO MOJIA.

O0bsicHeHHe IPUHIUIIA AeiCTBUSA 31eKTPOABUIaTeIsl.

O0bsicHeHHe IPUHIUIIA AeiCTBUA I'eHepaTopa JIeKTPHYeCKOI0 TOKA U
3JIeKTPOM3MEPUTEIbHBIX NPHOOPOB. O0bsACHeHHe NPUHIMIIA AeiiCTBUA Macc-
cneKkTporpada, yckopureeii 3aps:keHHbIX yacTul. O0bscHeHne posin
MATHUTHOIO 10JIs1 3eMJIM B KM3HU PaCTEHUI, ’)KHBOTHBIX, YeJIOBEKA.
IIpuBeaenne npuMepoB NMPAKTHYECKOT0 NPHMMEeHEHUs H3YyYeHHbIX ABJICHMIA,
3aKOHOB, NPHOOPOB, YCTPOICTB.

IIpoBenenne CpaBHUTEIBHOTO AHATN3Aa CBOICTB 3JIEKTPOCTATHYECKOTO,
MATHUTHOI0 ¥ BUXPEBOI0 3JIeKTPHYECKHUX I10J1eii.

O0BbsicHeHHe HA TpHMepe MATHUTHBIX SIBJIeHMIi, ToYeMy (PM3UKY MOXKHO
paccMaTPUBATh KAK MeTAAMCUMILINHY

4. KOJIEBAHMS U BOJTHbBI

Mexanuueckue Konebanusn

HccnenoBanue 3aBUCHMOCTH MEPHOIA KOJIeOaHUIT MATEMATHYECKOT0 MAasITHUKA
OT ero AJIMHBI, MacChl U aMIUIMTYABI KoJie0aHuii. McciienoBanue 3aBUCHMOCTH
nepuoaa KojedaHMii rpy3a Ha NPy:KMHe OT ero MacChl M KeCTKOCTH NMPYKHHBbI.
BrlunciieHHe epHoAa KoJie0aHui MaTeMaTH4eCKOr0 MasiTHUKA M0 U3BECTHOMY
3HAYEHHUIO ero JJIMHbI. Berunciaenne nepuoaa kosnedanmii rpy3a Ha npykKuHe 1no
HM3BECTHBIM 3HAYEHHSIM ero Macchl M 5KeCTKOCTH NPY:KMHbI. BbipadoTka
HABBIKOB BOCIIPUHMMATh, AaHAJIU3UPOBATH, IePepPadaThIBAThH U NMPEAbSBJISATH
HH(OPMANMIO B COOTBETCTBHM C MOCTABJIEHHBIMH 3aa4aMHM.

IlpuBeneHHe NPUMEPOB AaBTOK0J1e0aTEIbHBIX MEXaHHYECKHUX CHCTEM.
IlpoBenenne knaccupuranum KojaedbaHuil
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Ilpooonscenue madnuyvl

Conepsxanne o0yueHust

XapaKTepuCTHKA OCHOBHBIX BUIOB /IeSITeIbHOCTH CTYAeHTOB (HA YPOBHe
YueOHBIX J1eiiCTBHI)

VYnpyzue ¢onnwt

M3mepenne 1JIMHBI 3BYKOBOIi BOTHBI 110 pe3yJibTaTaM Ha0.110eHHii

HHTep(epeHIHH 3BYKOBbIX BOJIH.

Haéonenne u 00bsicHeHUe siBJIeHU HHTep(epeHIHH U AMPPaAKIUH

MeXaHM4eCKHX BOJIH.

IIpencraBienue odJacTeil NpUMeHeHHsl YIbTPa3BYKa U MePCNeKTHBBI ero

HCIO0JIb30BAHUS B PA3IMYHBIX 00/1aCTAX HAYKH, TEXHHKH, B MeHIHe.
M3i10:keHHe CYTH JKOJIOTHYeCKHX MpoljeM, CBA3AHHBIX C BoO3JeiicTBHEM
3BYKOBBIX BOJH HA OPTaHHU3M Yes10BeKa

Dnekmpomaznummnoie
Kontebanus

Hao0n101eHne ocinyIorpaMM rapMoOHH4YecKUX KoJleOaHUi CHIIBI TOKA B 1IeNH.
N3mepenne 3/1eKTPOEMKOCTH KOHAeHcaTopa. M3MepeHHne HHIYKTHBHOCTh
KaTyHIKH.

Hccnenopanue siBjIeHUs 31eKTPHYECKOI0 Pe30HAHCA B IOCJIe0BaTebHO 1enu.
IIpoBeaeHne aHAJIOrMM Me:KAY (pU3MYeCKHMHU BeTHYMHAMHU, XapaKTepU3yIOIUMHU
MeXaHHYeCKYI0 H 3JIEKTPOMATHUTHYIO KoJle0aTe/lbHbIe CHCTEeMBbI.

Pacuer 3HayeHMii CHJIBI TOKA M HanpsiKeHHs Ha 3J1eMEHTAX LenH MepeMeHHOro
TOKa.

Hccnenopanne npunuuna geiicreus tpancpopmaropa. Ucciaenosanue

NPUHLHUIA eficTBHS TeHepaTopa nepeMeHHOro Toka. Mcrnoas3oBanue

HHTepHeTa 1J1s moncka HH(POPMALUH 0 COBPEeMEHHBIX cII0c00ax nepegayu

3JIeKTPOIHepruu

Bﬂekmpwnaznumﬂbte
60JIHbl

OcyuiecTBjieHHe Ppajauomnepenayn u paauonpuema. MHccieroBanue CcBOHCTB
DJIEKTPOMATHUTHBIX BOJIH € MOMOIIBI0 MOOMIILHOIO TestedoHA.
Pa3BuTHE LIGHHOCTHOI0 OTHOIIEHHS K H3y4aeMbIM Ha YPOKaX (pU3NKH 00beKTAM
U 0CBAaMBaeMbIM BHAAM JeATeIbHOCTUH. O0bsicCHeHUe NPUHUUIIHAIBHOTO
Pa3IuYus NPUPOABI YIPYTHX U 3JeKTPOMArHUTHBIX BOJIH. M3/10KeHne cyTH
IKOJIOrMYeCKHX MPOodeM, CBA3AHHBIX € 3J1eKTPOMATHUTHBIMH KOJIe0aHUSIMH U
BOJIHAMM.
O0BsicCHeHNE POJIH 3JIEKTPOMATHUTHBIX BOJIH B COBPEeMEHHBIX HCCJIeT0BAHUAX
Bceenennoi

5. OITUKA

Ilpupooa ceema

I[IpuMeHeHne HA MPAKTHKeE 3aKOHOB OTPAKEHUs M MPeEJIOMJIEHUsI CBETA MPH
peleHnu 3aaay.

Omnpenesienne CNeKTPAJbLHBIX TPAHUI] YYBCTBUTEILHOCTH Y€JI0BEYECKOro rias3a.
‘YMeHue cTPOUTH U300pakeHNsl NPeMETOB, 1aBaeMble JuH3aMu. Pacuer
PACCTOSIHUSI OT JIMH3BI 10 H300paKeHUsl MpeaMeTa.

Pacuer onTuyeckoii cHJIbI JINH3BI.

H3mepenne (poKycHOro paccTOSTHUSI JIUH3bI.

HcnpiTanne Moaesieil MUKPOCKONA H TeJIeCKONa

Boanoswvie ceoiicmea ceema

Hab0aoaenue siBiaeHusi UHTEP(epeHIuN JIeKTPOMATHUTHBIX BOJIH.
Habawoaenue siBiaeHust AMQPaKIuU 3I1eKTPOMArHUTHBHIX BoTH. Habmonenune
SIBJICHHS MOJIIPU3ALUH YJIEKTPOMArHUTHBIX BOJIH. I3MepeHne IJMHBI CBETOBOM
BOJIHBI 110 pe3yJibTaTaM Ha0JoaeHus siBjienust nurepgepenunu. Hadaonenune
siBJienus qJudpakuun ceera. Habdroaenue siBJieHUsI MOJISIPU3ANMMA M THCTIEPCHU
cpera. [louck pasnnynii u cxoacTBa MexkAy NHPPAKIMOHHBIM U
JQUCTIEPCHOHHBIM CIEKTPaMM.

IlpuBeneHune NpUMEPOB MOSIBJIEHUS B MPHPO/Ie U UCTIOJIb30BAHUS B TEXHUKE
siBJIEHU# UHTep(epeHnu, TUPPAKIUU, OJIAPU3ALMN U JTUCTIEPCUHU CBETA.
IlepeunciieHHe MeTOJ0B NO3HAHUS, KOTOPbIE HCIOJb30BAHbI PH U3y4YeHHH
YKa3aHHBIX SABJIEHMIA
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Ilpooonscenue madnuyvl

Copep:xanue 00yueHuUst

XapaKkTepHCTHKA OCHOBHBIX BU/IOB /IeSITeJIbHOCTH CTYA€HTOB (HA YpOBHe
YueOHbIX J1elicTBHI)

6. 2JIEMEHTBI KBAHTOBOM ®U3UKH

Keanmoesas onmuka

Hao0aonenue porodnekrpuyeckoro dgpgexra. OdbsicHenue 3akoH0B CT0J1€TOBA
HA 0CHOBE KBAHTOBBIX IPeICTaBICHU.

Pacyer MakcUMAaJIbHOI KMHETHY€CKOIl JHEPTUHU 3JIEKTPOHOB NPH
dorozexTpuyeckom rpdexre.

Onpenesienne padoThbl BLIX0/1a 3JIEKTPOHA N0 rpaduKy 3aBHCHMOCTH
MaKCHMAJIbHOM KHHETHYECKOIH JHeprHH ()0TO31eKTPOHOB OT YaCTOTHI CBETA.
3mepenne paGoThbl BLIX0Ja JIEKTPOHA.

Ilepeuynciaenne NpudOPOB YCTAHOBKH, B KOTOPBIX NPUMeHsieTcs 0e3-
MHePUUOHHOCTH (poTodIPdeKrTa.

O0bsicHeHHe KOPIYCKYJISIPHO-BOJTHOBOI'0 Aya/IM3Ma CBOWCTB (DOTOHOB.
O0bsicHeHHe POJIH KBAHTOBOM ONTHKHU B Pa3BUTUH COBPeMEHHOIl pusuku

QDuzuxka amoma

Ha0a1oneHue JuHeYaThIX CIIEKTPOB.

Pacuer 4acToThI ¥ JJIMHBI BOJIHBI HCIIyCKAEMOI0 CBeTa MPH Nepexojie aTomMa
BOJIOPO/A U3 O/IHOT0 CTAIIMOHAPHOIO COCTOSIHUS B Apyroe. O0bsicHeHue
MPOUCXO0KAEHHUS] JIMHEHYATOro cCleKTpa aToMa BOJA0POAa U pa3ju4us
JIMHEHYATBIX CIIEKTPOB Pa3jIMYHBIX ra3oB. McciieoBanue JUHeYaToOro cnexkrpa.
HcciienoBanue NpuHOMNA padoTsl JIOMUHECHEHTHOI Jamnbl. Hadaonenue u
00bsICHEeHUEe MPUHIUINA JeiicTBuUs Ja3epa. [IpuBenenne npumepos
HCII0/IL30BAaHUSI J1a3epa B COBPEMEHHOI HayKe U TeXHUKe.

Hcnosib3oBanue NHTepHeTa 1u1sl moucka HHGOPMAIUM O epPcHeKTHBAX
NpuMeHeHus ja3epa

Du3uka amomnozo aopa

HaoaoneHue TpexoB anbga-yactul B kamepe Buibcona. PerucrpupoBanue
siAePHBIX U3J1y4eHui ¢ momombio cueryuka Ieiirepa.

Pacuer sHepruu cBsi3u aTOMHBIX sijiep.

Omnpenesienue 3apsjia 1 MAaCCOBOT0 YMCJIa ATOMHOIO SI/IPa, BOBHHUKAIOWIETro B
pe3yJbTaTe paJHOaKTHBHOIO pacnaja.

BbiunciieHne 3Hepruy, 0CBO0OKIaI0IIENCsl PU PaAUOAKTHBHOM pacnaje.
OmnpenesieHne NPOIYKTOB si/IEPHOM peaKkIuH.

BoiunciieHne JHepruy, 0cBo0OKIaI0IIelcsl pH siiepHbIX peakuusax. [lonumanue
NMPeruMYIIeCTB U HEIOCTATKOB UCNO0JIb30BAHUS ATOMHOM YHEPTUH U
HMOHM3UPYIOIINX H3JTyYeHU B IPOMBILIJIEHHOCTH, MeTHI[HHE.

M310:KeHue CYTH IKOJOrHYeCKHX MPoodJeM, CBSI3AHHBIX ¢ 0HOJIOrHYeCKUM
merdcTBMEM PaIHOAKTHBHBIX U3JIy4eHHIA.

[IpoBeaeHue Kjiaccu(PUKAIUU FJIEMEHTAPHBIX YACTHUIL IO UX PU3MYECKUM
XapaKTepucTHKaM (Macce, 3apsily, BpeMeHHU KU3HU, CIUHY U T.JA.).

I[lonnMaHue HEHHOCTEl HAYYHOI0 MO3HAHUS MUPA He BOOOIIIe /ISl YeJ0BeYecTBa
B LIEJIOM, a IS KaKA0r0 00y4arouerocsi JM4HO, IEHHOCTel OBJIaIeHHsI METO/I0M
HAYYHOT'0 NMO3HAHUS IS JOCTUKEHHUsI ycrexa B JII000M BHje NMPaAKTHYeCKOit
mesATeTbHOCTH

7. 3BOJIIOLUSI BCEJIEHHOM

Deonroyusn 36e30. l'unomesa
npoucxoxicoeHusn
Conneunoii cucmemot

BbiunciieHne JHEPrud, 0CBO0OKIAIOMIENCSl PU TEPMOSIIEPHBIX PeaKIUsiX.
DopMyJIMPOBKA NMP0GJIeM TePMOSI/IEPHOI I HEPTeTHUKH.

O0bsicHeHUe BJIUSIHUS COJTHEYHOH akTHBHOCTH Ha 3eMutio. [lonnmanue posu
KOCMHYeCKHX HCCJIeI0BAHMIA, UX HAYYHOI'0 H 3KOHOMHYECKOIro 3HAYeHMSI.
OO0cyxaeHHe COBPeMEeHHBIX THN0Te3 0 NpoucxoxkaeHuH CoJTHeUHOI cucTeMbI

Cmpoenue u pazeumue
Bcenennoi

Ha0nronenue 3a 38e31amu, JlyHoii u nuianeramu B Tesneckon. Ha6aionenue
COJTHEUHBIX MATEH ¢ MOMOIIBIO TeJIECKONA H COJTHEYHOI0 IKpPaHa.
Hcnouab3oBanue UHTEepHeTa 1151 MOMCKA U300paskeHMil KOCMUYECKMX 00bEKTOB U

nHpopManuu 00 ux ocodeHHocTax O0CyKIeHIe BO3MOKHBIX CLIECHAPUEB
pBoouun Beenennoii. Ucnonb3oBanne UHTepHeTa /151 MOMCKA COBPeMeHHOM
uHpopmanuu o pasputun Beenennoii. Ouenka nHGopManuy ¢ NO3HIUH ee
CBOIiCTB: JOCTOBEPHOCTH, 00bEeKTHBHOCTH, MOJTHOTHI, AKTYaJILHOCTH H T. 1.
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YUYEBHO-METOAUYECKOE U MATEPUAABHO-TEXHUYECKOE
OobECNEYEHUE NTPOTPAMMbI YHEBHOTO MNPEAMETA «®U3UKA»

Kabuner ¢puzuku Ne9

- pabouee MeCTO MpenojaBares;

- paboune MecTa 00ydJarOLINXCS;

- TEJIECKOI pedIIeKTop;

- BBICOKOBOJIBTHBIH ITpeoOpa3oBaresb;

- JIIEKTPUUECKUI LIUT pacIpeleIUTeNb;

- HICTOYHUK [TUTAHUS;

- baporpad;

- bapomerp;

- TeHepaTop 3BYKOBO;

- SIMIMACKOIT;

- TpanchopMaTop YHUBEPCAIbHBIN;

- QJIEKTPOHHBIN ocLuuorpad;

- aMIepmerp;

- BOJIETMETP;

- BBIIPSIMUTEIh YHUBEPCAIbHBIN;

- MalllMHAa ITOCTOSHHOI'O TOKA;

- MOJIEJIb TEHEPATOPa;

- MOJI€JIb IPOCTPAHCTBEHHON PEIIETKH;

- MAHOMETP AEMOHCTPALIMOHHBIN;

- Habop 1O MOJsAPU3aALUMY;

- Hacoc KamMoBckoro;

- 0CaJIKOMETD;

- peocrats! PIIIII 6;

- CHIEKTPOCKOIT;

- MUKPOCKOTT;

- TpaHchopMaTop yueOHBIH;

- DIIEKTPOMETP;

- cteH] «lllkana 3MeKTpOMarHuTHBIX BOJIHY;

- cteH1 «EnuHumet u3mepeHus pU3nuecKux BEUIHHY;

- ctenp «IIpoBeps cebs»;

- TEMaTUYECKHE TUIAKATHI;

Mo6unpHbIN npoeknoHHbIH KoMIulekT: HoyTOyk Samsung ND-RC710 MynbTuMeIuiHbIH
npoektop RoverLight DVS 850

OKpaH NepeHOCHOU

Oneparmonnas cucrema Windows 7 Home Prem 64 bit
Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double Commander,
FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019
Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye
Shark007 ADVANCED Codecs.

KoMmbroTepHbIil KJTace ¢ JINIEH3NOHHBIM IPOTPAMMHBIM 00ECTICYCHHEM H MYJIbTUMETUIHHBIM
npoexkropoM NelQ

- TEXHUYECKHE CPEICTBA OOYUCHHUS:

Cucremusrii 6110k (10 mt.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
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DVD/RW

MounwuTtop (10 mwt.): LG Flatron W1943C

Cuctemnsiii 6710k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

MonwuTtop: LG Flatron W1943C

ITpuntep Samsung ML-1640

Cxkanep HP Scanjet G2410

AyIuo KOJIOHKH

Onepanuonnas cucreMa Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: Byxranrepus 8 yuebHas Bepcus

1C: byxrantepus 8.1 yueOHas Bepcus

1C: byxranrepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMITIAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double, Commander,
FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite, Codec Pack,
LibreOffice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint.NET, Python,
Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView

[TomerieHue i1 CaMOCTOSATENBHOM paboThI (OMOIMOTEKa, YNTATBHBIHN 3aJ1 C BBIXOJIOM B CETh
WnTepHer)

Cucremusrii 6;10k(61T.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monutop(6 mT.): BENQ E910

Cucremnsriii 6510k: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Momnwutop: Acer V226HQL

M®YV: Canon IR 2520

Cucremnsriii 6510k: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Mownutop: Acer V2003W

Cxkanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 nroiima

AyIuo KOJIOHKH

Omneparmonnas cucrema Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner

CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,

Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,

The GIMP,Double Commander.
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Jlureparypa

OcHoBHas JuTepaTypa

1. Mskumes I'.5. ®@usuka. llkmacc yueb. [locobue mist oOmeolOp. opranus.: ba3oBebrii
ypoBenb/moa pea. H.A. [TapdhentbeBoii -3-¢ u3a. — M: [Ipocsemenue, 2018 - 432c¢.

2. boukapeB A.U. ®usuka: yue6Huk / boukape A.M. - Mocksa: Pycaiinc, 2021. - 549 c.
Pexxum noctyma: https://book.ru/book/939416

3. Ilankapun, N.I1., O6mas ¢uszuka. CoopHuK 3am1a4: yueOHoe ocooue / W.II. Ilankapus,
A.Il. Kupesnos, C.U. Kybapes, C.M. Pasunona. - Mocksa: KnoPyc, 2021. -303 c. Pexxum
nocryna: https://book.ru/book/938013

JlonoiHUTeIbHAS JTUTEpaTypa

1. Masyposa, B.A., ®u3uka: yuebHoe nocodbue / B.A. Ma3ypoga. - Mocksa: KuoPyc, 2022. -
1044 c. Pexum nocryna: https://book.ru/book/942826.
2. Mskumes I'.5. ®usuka. 11kmacc. — M: IIpoceemenne, 2018.

HNuTepHer pecypcsl

1. Tloptan bpsiHCKOrO rocy1apcTBEHHOT0 arpapHoro ynusepcurera Pasnen «Hayunas
o6ubnuoreka» [lomHoTekcTOBBIE MOKYMEHTHI http://www.bgsha.com

2. UC «Enunoe okHO J0CTYyIIa K 00pa3oBaTeIbHBIM pecypcamy». DeaepanbHOro areHTCTBa Mo
obpazoBanwuto http://window.edu.ru

3. DnexTpoHHO-OMOIMOTEYHas cucTeMa n3aaTenbcTBa «Jlanb» http://e.lanbook.com/

4. DnextponH0-0mbMMoTeyHas cucreMa « MTHOOPMUO» www.informio.ru

5. DnexktpoHHO-O0MONMOTEYHas cuctema "HanmonansHelil nugposoi pecype "PYKOHT"
http://rucont.ru

6. DnexktpoHHO-O6uOIMOTeUHas cuctema "BOOK.ru" https://www.book.ru/

7. OBbC bubnunoPoccuka

8. OBC Znanium.com

Hcnoab3oBaHue aKTHBHBIX M HHTEPAKTUBHBIX (l)OpM MMpoBEaACHUSA 3aHATHH

B nensx peannzanuy KOMOETEHTHOCTHOTO MOAX0/1a, 711 GOPMUPOBAHUSA U PA3BUTHS
OCBOCHHBIX KOMITETEHIIMI 00yJaroIIuXcsl, B MPOIECCe U3YUEeHHUs 00IIero y4e0Horo nmpeamera
HCIIOJIb3YIOTCS CIIEYIOIINE aKTUBHbBIE U UHTEPAKTUBHBIE (DOPMBI IPOBEACHUS 3aHITHIA:
TBOPYECKHE 3aIaHUs
JIeKIMA-0ecena,

JCKITHSI-TUCKYCCHS,

JICKITHSI C IPUMEHEHUEM O0OpaTHOM CBSI3H,

JIEKITHST —TIpE3EHTAIIN,

npoOaeMHast JIEKIIHs,

MeTO] pabOThI B MaJIbIX TPYMIaX,

METO/, HpOGKTOB,

Npe3CHTAIHsI HA OCHOBE COBPEMEHHBIX MYJIbTUMEIUNHBIX CPEIICTB.
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KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O ITPEJIMETA

KOHTpOJ'IL 1 OLCHKa pE3yJIbTaTOB OCBOCHHUA AUCHUIIJIMHBI OCYIICCTBJIACTCA MPEIIOAAaBaTCICM B MPOLCCCE

MpoBE€ACHUSA YCTHOTO W IMHUCBMCEHHOI'0 OIIpocCa,
MHAWBUAYaAJTbHBIX SaHaHI/Iﬁ, IIPOCKTOB, HCCIICIOBaHUM.

TECTUPOBAHUA,

a TaKXC BbIIIOJIHCHUA 06yanOIHI/IMI/IC$I

Pe3ysbTaThl 00yUeHUSs
(IIpeaMeTHBIE Pe3yJabTaThl)

@DopMBbI M METOAbI KOHTPOJISI M OLIEeHKH
pe3yJIbTaTOB 00y4YeHust

B pe3yJibTaTe 0CBOCHHUS TUCHHIUIUHBI 00yYaAIOUIACS
ITOJIKEeH MPOAeMOHCTPHPOBATH MPeIMeTHBIE
pe3yJbTaThl 0CBOECHHS Y4eOHOTOo npeaMeTa ""®usuka':
- c(hOPMUPOBAHHOCTH MPEICTABICHIH O MECTE XHMUH B
COBPEMEHHOM HAYYHOH KapTHHE MUpa; TOHUMaHUE POIIU
(br3uKK B GOPMHUPOBAHUH KPyTro3opa ¥ GyHKIIMOHATEHOM
IPAMOTHOCTH YEJIOBEKa /IS PeIICHHUS MPAaKTHISCKAX
Bajay;

OmnepaTHBHBIA KOHTPOJIBb B hopme:

- IPOBEPKH U OLIEHKH J1a00paTOPHBIX padoT;
- BEITTOJTHEHHE JIOKJIA/I0B;

- IPOBEpPKa U OIeHKa pedepaTos;

- IPOBEPKA U OIEHKA MTPE3ECHTALNH;

- 3aIIUTa IPOEKTOB;

- TECTOBBI KOHTPOJIb.

- BJIAZICHHE OCHOBOIIOJIATAOIIUMU (PU3HICCKUMHU
MOHATHSMH, TCOPHSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH;
YBEPEHHOE TOJIh30BaHUE (PH3MUCCKON TEPMIHOJIOTHEH U
CHMBOJIMKOM;

OmnepaTHBHEIH KOHTPOJH B (hopMe:

- IPOBEPKH U OIIEHKH J1a00paTOPHBIX padoT;

- HHIUBHUIYAJIBHBIN yCTHBIH OIIpoC;

- (poHTANBHBIN YCTHEII OTPOC;

- TECTOBBI KOHTPOJIb;

- BBITIOJIHEHHUE JIOKJIA/I0B,;

- HaOJI0/ICHUE 32 HaBbIKaMH PaOOTHI B IJI00AJIBHBIX,
KOPHOPATHBHBIX U JIOKAIBHBIX HH)OPMAIIOHHBIX CETAX;
- MPOBEPKa U OlICHKA pedepaToB.

- BJIaJICHHME OCHOBHBIMU METOJaMHU HAy4YHOI'O MO3HAHUS,
MCIIOJIb3yEMBIMH B (DU3UKE : HAOJIIOICHUEM, OITMCAHUEM,
M3MEpEHIEM, SKCIIEPUMEHTOM; YMEHHE 00pabaThIBaTh,
OOBSCHATH PE3YIBTATHI IPOBEICHHBIX OIBITOB H JCTAaTh
BBIBOJIBI; TOTOBHOCTB U CITOCOOHOCTH IPUMEHSATH METOJIBI
[TO3HAHWS NPU PEIIEHUH IMPAKTUYECKHX 3a]1a4;

OmnepaTHBHBIA KOHTPOJIB B hopme:

- IPOBEPKH U OLIEHKH Ja0OpaTOPHBIX paboT;
- TECTOBBIA KOHTPOJIb;

- 3aIIUTa IPOEKTOB.

- COPMUPOBAHHOCTH YMEHUS JaBaTh KOJIMUECTBEHHBIC
OLIEHKH ¥ MPOU3BOIUTD PACUETHI 10 (PH3HIECKUM
(bopMysiaM U ypaBHEHHSM;

OmnepaTHBHBIH KOHTPOJb B (hopMe:

- IPOBEPKH U OLIEHKH J1a00paTOPHBIX PadoT;
- BEITTOJIHEHHE JI0KJIA/I0B;

- IpOBEpKa U oIleHKa pedepaTon

- 3aIIMTa IPOEKTOB;

- TECTOBBI KOHTPOJIb;

- BJIAJICHUC ITpaBUJIaMU TCXHUKHN 0e30IacHOCTH npu
MCIIOJIb30BAHUHU DJICKTPUIECKOI'O TOKA,

OmnepaTUBHBIM KOHTPOJIH B (hopMme:

- IPOBEPKH U OLIEHKH J1a00paTOPHBIX PadoT;
- IPOBEpKa KPOCCBOPJIOB;

- (ppoHTANBHBIN YCTHBII OMpOC;

- MPOBEPKA U OlIeHKA pedhepaTos.

- c(hOpMUPOBAHHOCTH COOCTBEHHOH ITO3UIIHH 1O
OTHOILCHHUIO K (pr3ndeckoil MHPOPMAIHH, ITOTyIaeMOi n3
pa3HBIX UCTOYHUKOB.

OmnepaTHBHBIN KOHTPOJH B (hopMme:

- IPOBEPKH U OIEHKH J1abOpaTOPHBIX PadoT;
- TECTOBBIA KOHTPOJIb;

- 3al[UTa IPOEKTOB;

- BBITNIOJIHEHUE UHAMBUIYANIbHBIX 331aHUI ¢
npuMeHeHueM Internet

[IpomexyTouHnas arrectanust B hopme AudPepeHIIPOBAHHOTO 3a4€Ta 10 3aBEPIICHUIO Kypca JUCIUIUINHBI
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®opMbI M METO/IbI KOHTPOJISI M OLIEeHKH Pe3yJIbTATOB 00y4eHusl 10/KHbI
MO3BOJISATH IPOBEPATH y 00y4aIOIIMXCH He TOJbKO C()OPMHPOBAHHOCTH MPEeAMETHBIX
pe3yJbTaTOB, HO M Pa3BUTHE JUYHOCTHBIX U MeTAINPeIMeTHBIX Pe3yJIbTATOB 00y4eHusl.

PesyabTartsl
(JINYHOCTHBIE H MeTanpeAMeTHbIE)

OcHoOBHBIE OKA3aTeH
OLICHKH pe3y/ibTaTa

(DOPMI)I H ME€TOAbI KOHTPOJISA U
OICHKH

JIM4YHOCTHBIE Pe3yabTaThl

- TOPJOCTH U YBa)XKEHHS K HICTOPHU H
JOCTHYKEHHSM OTEYECTBEHHON (PU3NIecKOn
HayKH; (QU3NUECKH TPaMOTHOE MTOBEJCHUE B
podeCCHOHANBLHOM eI TEIILHOCTH U B OBITY
Y 0OpALEHUH C NEKTPUIECKHM TOKOM,
MaTepHalaMH U IPOLIECCAMU;

- IIPOSIBJICHUE
IPaXXAaHCTBEHHOCTH,
NaTPUOTU3MA;

- 3HAaHUE UCTOPUHU CBOEH
CTpPaHBbI;

- IEMOHCTpaLus [OBEACHUS,
JIOCTOMHOrO rpaxaanuna PO

WurepnpeTaiust pe3ysibTaToB
HaOJIIOICHUIT 32 AEeSITEIbHOCTHIO
oOyuJaromerocs B mporecce
OCBOCHHA 00pa30BaTEIHLHON
MPOrpaMMBbl

- IPOBEPKU U OLIEHKU
nmabopaTOpHBIX PadoT;

- TECTOBBIM KOHTPOJIb;

- 3aIUTa IPOEKTOB;

- BBIIIOJIHEHUE HHAVBHYalbHBIX
3aaHuil ¢ npuMeHeHreM Internet

TOTOBHOCTh K TPOJIOJKCHHIO 00pa3oBaHHS U
[TOBBINICHUS KBaJMDUKANMK B  W30paHHOK
[1poheCCHOHATBHOM JIESATSIBHOCTH u
PDOBCKTHBHOC OCO3HAHUE POJH (PU3HUSCKUX
KOMIICTEHIIUIA B 3TOM;

- IPOSIBJICHUE AaKTUBHOMN
JKU3HEHHOM MO3ULINY;

- IPOSIBJICHHUE YBA)XKEHUS K
HAI[MOHAJILHBIM U
KyJbTYPHBIM TPAIUIIISIM
HapooB PO;

- YBaKEHHE
00111e4eNI0BeUeCKUX 1
JIEMOKPAaTUYECKUX LIEHHOCTEN

- ACMOHCTpAald TOTOBHOCTH K
HCIIOJTHCHHUIO BOMHCKOI'O

WurepnpeTaiust pe3ysibTaToB
HaOJIIOICHUI 32 IESITENbHOCTHIO
o0y4aronierocs B mporecce
OCBOEHHUs 00pa30oBaTEeIbHOMN
IIPOTPaMMBL.

- POBEPKH U OLICHKU
J1a00paTOPHBIX PadoT;

- MpOBEpKa KPOCCBOP/IOB;

- (poHTaNBHBII yCTHBIH OIpOC;
- MpoBepKa U OIieHKa pedeparos.

- IPOSIBJIEHNE OOIECTBEHHOTO
CO3HAHUS;

- BOCIIUTaHHOCTb H
TaKTUYHOCTB;

- IEMOHCTpaIHs TOTOBHOCTH K
CaMOCTOSITETTLHOM,
TBOPUYECKOH JEATEIbHOCTU

Jlonra

yMeHHe HCIIOJIb30BATh JIOCTHO)KEHUSI | - JIEMOHCTPALUs Wutepnperanus pe3yibTaToB
COBPEMEHHOM ¢busndeckoit HAYKH u | copmupoBaHHOCTH HaOJIIOICHUI 3 NIESITENIbHOCTBIO
(DU3MYECKUX TEXHOJOTUH sl TOBBIIICHUS | MUPOBO33PEHUS, oOyyarorerocs B mporecce
COOCTBEHHOTO MHTEJIEKTYAIBHOTO PA3BUTHS B | OTBEYAIOIIETO COBPEMEHHBIM | OCBOSHHUS 00pa30BaTeNbHON
BLIOpaHHOM PO(ECCHOHATTBHOM JIeITEIbHOCTH; | PEAIHAM; MPOrpaMMBbl

- HaOJTIIOIeHNE 32 HABBIKAMH
paboTHI B III00ATBHBIX,
KOPIIOPATHBHBIX M JIOKAJIBHBIX
MH(POPMALMOHHBIX CETSIX;

MeETanpeaAMETHBIC Pe3yJabTaThl

[M03HABATEILHOM JIEITEILHOCTH M OCHOBHBIX
HMHTEJUIEKTYyaIbHBIX OTiepanuii (IOCTAaHOBKH
3aauu, (popMyIMpOBaHHS THIIOTE3, aHATU3A H
CUHTE3a, CPAaBHCHHS, 0000IICHHS,
CHUCTEMATH3aIlUH, BEISBICHUS PHYUHHO-
CIIEICTBEHHBIX CBS3€H, IIOMCKA aHAJIOIOB,
(hOopMYIHPOBAHUS BRIBOJIOB) IJISI PEIICHUS
ITOCTaBJICHHOW 3a1a4H, IPUMCHECHUE
OCHOBHBIX METOJIOB TIO3HAHUS (HAOIIOICHUS,
Hay4HOTO dKCTIEPUMEHTA) TSl H3YUESHHUSI
Pa3IUYHBIX CTOPOH (PU3UUECKUX OOBHEKTOB H

- OpraHu3aus
CaMOCTOSTENbHBIX 3aHSITHI B
XOJI€ U3y4YECHHUS
001eo0pa3oBaTeNbLHBIX
IOUCIIUILINH,

- YMEHHUE IIaHUPOBaTh
COOCTBEHHYIO JICSITEIBHOCTE;
- OCYILECTBIIEHNE KOHTPOJIA U
KOPPEKTUPOBKHU CBOEH
JeATEILHOCTH,

- UCIIOJIb30BaHKE Pa3IMUHBIX

WHTepnpeTtanyst pe3ynbTaToB
HaOJIOIeHUIT 32 AEATENbHOCTHIO
o0ydarorerocs B mporecce
0CBOEHHs 00pa30BaTEIbLHOM
HpOTrpaMMBbI

- BBINOJIHEHUE UHAVBUYalbHbIX
3aJaHuil c mpuMeHeHueM Internet
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MIPOLIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOMMOCTh CTAaJIKHBATHCS B
podeccHoHaNIBHOI chepe;

PECYPCOB JUTS IOCTHKSHUS
MOCTABJIEHHBIX IIeJIeH

HCTIONIB30BAaHNE PA3IMYHBIX HCTOYHHUKOB JUIS
[loaydeHus: pu3ndecko MHGOpManuy, yMEHUE
PIICHUTh €€ JIOCTOBEPHOCTHh MM JOCTHXKECHUS
KOPOILMX pe3yJIbTaroB B NpodeccHoHATBHOM

chepe;

- IEMOHCTpAIHs
KOMMYHHKATHBHBIX
CIIOCOOHOCTEI;

- YMEHHE BECTH JJHAJIOT,
YUUTBIBAsI TIO3UIIMIO IPYTUX
YYaCTHHKOB JIESITEINbHOCTH;
- YMEHHE pa3peuInTh

KOH(IMKTHYIO CUTYaluio

WuTepnpeTanus pe3ynbTaToB
HaOII0ICHUH 32 IeITETILHOCTRIO
oOyuJaromierocs B rmporecce
OCBOCHHA 00pa30BaTEIHLHON
MPOTPaMMBI.

- HaOIIOZIEHNE 3a HaBBIKAMU
paboTHI B II00ATBHBIX,
KOPIOPATHBHBIX U JIOKAJIbHBIX
HH(POPMAIMOHHBIX CETX;
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