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MOACHUTEAbHASA 3ANMUCKA

[Tporpamma o6mieoOpazoBaTenbHON yueOHOH aucrumiuHbl «Pu3nKa» MpeaHazHaueHa
JUis u3ydeHus: QU3MKU B TMpodeccHoHaNbHBIX 00pa3zoBaTenbHbIX opranm3zanusx CIIO,
peanu3yonmx 00pa3oBaTeNIbHYI0 MPOrpaMMy CpeIHEro O0Iero o0pa3oBaHus B MpeaeIax
OCBOCHHMSI OCHOBHOW mpodeccrnoHanbHol obOpaszoBarenbHoi mnporpammbel CITIO (OITOIT
CIIO) na 6aze OCHOBHOrO 00IIero oOpa3oBaHMS IMPHU MOATOTOBKE KBATH(HUIIMPOBAHHBIX
pabouux, CIy>KalluX U CIEeHUaTUCTOB CPEIHEro 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii DOI'OC cpennero o6imiero
o0pa3oBaHUs, TNPEABABISAEMBIX K CTPYKTYpEe, COJCPKAHUI0 U pe3ylbTaTaM OCBOCHUS
yueOHOM nuciuIuiHbl «Du3uKa», B COOTBETCTBHM ¢ PekoMeHJalusaIMu 10 OpraHu3aliu
NOJyYEeHHUsI CpelHero oomero oOpa3oBaHHsl B Ipenenax OCBOSHHsS 00pa30BaTEeNbHBIX
nporpaMM CcpegHero MnpodeccHoHAIBHOrO o00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro
o0Opa3oBaHus ¢ y4eToM TpeOoBaHUI (elepabHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB M MOJIy4aeMON MPOGECCUN WITH CIIEIHATIBHOCTH CPEIHEro NpoecCHOHATBHOTO
oOpa3oBanus (mucbMo JlemapramMeHTa rocyJapCTBEHHON TOIUTHKU B cepe MOArOTOBKU
pabouux kanpo u JI1O Muno6pnayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanue nporpamMmbl «Pu3MKa» HAMPaBICHO HA JOCTHXKEHUE CIEIYIOIIMX IIeNeH:

* OCBOGHHME 3HaHHWHI O (GyHIAMEHTANBHBIX (U3MUYECKUX 3aKOHAX W IPUHLHUIAX, Je-
JKAIIUX B OCHOBE COBPEMEHHOU (hM3MUECKOil KapTHHBI MHpa; HauOoJIee Ba)KHBIX
OTKPBITHSIX B 00NacTH (M3MKH, OKAa3aBUIMX OMpeessioliee BIMSHHE Ha Pa3BUTHE
TEXHHUKHU ¥ TEXHOJOTUH; METOIaX HAyYHOTO MO3HAHUS IPUPO/IBI;

* OBIAQJCHHE YMEHUSMHU MPOBOJIUTH HAOIIOJEHUS, TUIAHUPOBATh M BBIMOIHITH JKCIIE-
PUMEHTBI, BBIJIBUTATH THIIOTE3bI U CTPOUTH MOJCIH, IPUMEHSITH MOJy4YECHHBIC 3HAHUS
no ¢usuke U1 OOBACHEHUS Pa3HOOOPa3HBIX (PU3MUECKUX SIBICHUW W CBOWCTB Be-
IECTB; MPAKTUYECKN UCIIOIB30BaTh (PM3MUECKUE 3HAHUS; OLIEHUBATh JOCTOBEPHOCTH
€CTECTBEHHO-HAYYHOU NH(POPMAIIHH;

+ pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CITOCOOHO-
CTeil B mpoliecce MpUOOpeTeHusl 3HaHUW U YMEHUU MO (PU3MKE C HCIOIb30BaHUEM
pa3IMYHBIX HCTOYHUKOB HWH(GOPMAllMM W  COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHIA;

¢ BOCHHMTaHUE YOEXKJEHHOCTH B BO3MOXHOCTH IIO3HaHMS 3aKOHOB IPHUPOJIBI,
UCTIONIB30BAaHUsL  JTOCTKEHUH  (GU3MKKM Ha Onaro pa3BUTHS  YEJIOBEYECKOM
UBWIN3ALMY; HEOOXOAMMOCTH COTPYAHHMYECTBA B  IIPOLIECCE COBMECTHOTO
BBIMIOJTHEHUS 3a7a4, YBAXHUTEIHHOTO OTHOIICHHWS K MHEHHUIO OMNIOHEHTa IIpH
OOCYXJIEHUH TPOOJIEM €CTEeCTBEHHO-HAyYHOTO COAEp)KaHUS; TOTOBHOCTH K
MOpPaJIbHO-ITHYECKON OIICHKE WCIIOJIb30BAaHMsI HAYYHBIX JTOCTH)KEHHUI, UYyBCTBa
OTBETCTBEHHOCTH 32 3aIIUTY OKPYKAIOIIEH CPeIbl;

* HCIOJB30BaHHWE NPUOOPETEHHBIX 3HAHWUN M YMEHWH MJIs pEIleHUs MPaKTHUYECKUX
3aJa4 MMOBCEIHEBHOW JKM3HHU, oOecrieueHusi 0€30MacHOCTH COOCTBEHHOW JKU3HH, pa-
[IUOHAIBHOTO MPUPOIONOIB30BAHNS M OXPAHBI OKPYKAIOMIEH Cpeibl U BO3MOXHOCTD
NPUMEHEHHs 3HaHUM MpH pelleHUH 3a/1a4, BO3HUKAIOIIUX B MOCIEAYIOen mpodec-
CHOHAJIBHOM JeSITeTbHOCTH.

B nmporpammy BKIIOUEHO cojAep)KaHME, HamNpaBleHHOe Ha (opMHupoBaHHE Y
oOyyaromuxcst KOMIETeHLUH, HeoOX0AUMBIX A KauecTBeHHOro ocBoenus OITOIT CITO
Ha 0a3e OCHOBHOTro OOILIEro 0Opa3oBaHMs C MOIyYE€HHEM CpeIHero olIiero oopa3oBaHus;
IpOrpaMMbl  MOATOTOBKH  KBATH(PHUIIMPOBAHHBIX  pabOYMX, CIyKallUX, IPOrpaMMBI
noAroToBKH crienuanuctoB cpennero 38eHa (I[MITKPC, TITICC3).



OBLUAA XAPAKTEPUCTUKA YUYEBHOW AUCLIUNAUHBI «DUSUKA»

B ocnoBe yuebHO#l nuctuminabl «®Du3nka» JIEKAT YCTaHOBKAa Ha (OPMHUpPOBAHHE Y
00y4yaeMbIX CUCTEMbI 0a30BBIX MOHATUN (PU3UKU M MPEICTABICHUI O COBpEeMEHHOU (u3u-
YeCKO KapTHHE MHpa, a TaKXe BhIPa0OTKa YMEHHUI NPUMEHATh (U3NUECKUE 3HAHUS KaK B
npodeCCHOHATBLHOM eATETbHOCTH, TaK U JUIS PELICHHS KU3HEHHBIX 33/1a4.

MHorue 1moJyio’KeHusl, pa3BUBacMble (PU3UKOM, pacCMaTpUBAIOTCS KaK OCHOBA CO3J[aHUS U
UCIOJIb30BaHUS MH(MOPMAIIMOHHBIX U KOMMYHUKaMOHHbIX TexHonorui (MKT) — oxgHoro
u3 HauboJiee 3HaYMMbIX TEXHOJOIMMUYECKUX JOCTHKEHUIH COBPEMEHHON IUBUIIN3ALIUH.

®dusmka faeT KoY K MOHUMAHUI0 MHOIOYMCIICHHBIX SIBJIEHUI M MPOLIECCOB OKPYKaro-
11ero Mupa (B €CTECTBEHHO-HAay4YHBIX 00JIACTSX, COL[MOJIOIUH, S3KOHOMUKE, SI3bIKE, JTUTEpa-
Type u 1p.). B ¢pusuke popmupyrorcss MHOTHE BUABI AEATEIbHOCTH, KOTOPbIE UMEIOT MeTa-
npeaMeTHbI xapakrep. K HUM B IiepByro ouepeab OTHOCATCS: MOJICIMPOBAHHE OOBEKTOB U
NpOIECCOB, NPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHMSA, CHCTEMHO-MH()OPMALMOHHBINA
aHanmu3, GOpMyIupOBaHHE THIIOTE3, aHAJIM3 M CHUHTE3, CpaBHEHHUE, 0000IIeHHE, CUCTeMa-
TU3alsl, BBIABJICHHE TNPHUYMHHO-CICACTBEHHBIX CBs3€i, TMOMCK aHAJIOTOB, YIPaBIICHHE
00BEeKTaMH U mporieccaMu. FIMEHHO 3Ta IUCIUILTNHA TT03BOJISIET TTO3HAKOMHTD CTYICHTOB C
HAYYHBIMH METOJaMH TO3HAHHS, HAYYUTh WX OTIMYATh THIIOTE3Y OT TEOPHH, TEOPHUIO OT
IKCTIIEPUMEHTA.

@du3nka UMeeT 04eHb OOJIBIIOE U BCEBO3PACTAIOLIEE YUCIO MEXIUCLHUIUIMHAPHBIX CBS-
3ell, IpUYeM Ha ypOBHE KakK MOHSITUHHOIO ammapaTa, Tak M MHCTpyMeHTapusa. CkazaHHOE
HO3BOJISIET paccMaTpuBaTh (PU3MKY KaK METaJAUCLHUIUIMHY, KOTOpas MPEAOCTaBIsAET MEX-
JUCLUIUITMHAPHBIN S3bIK 17151 ONIMCAHUS HAYYHOW KapTUHBI MUDA.

®dusnKa sBIAETCS CUCTEMOOOPA3YyIOIIMM (DaKTOPOM sl €CTECTBEHHO-HAYUHBIX Y4€OHBIX
IPEMETOB, MOCKOJbKY (PU3MUECKUE 3aKOHBI JIe)KaT B OCHOBE COAEP)KaHUS XHUMHUH, OHO-
JOTHH, Teorpauu, acTPOHOMHHM M CICHUAIBHBIX JUCHUIUIMH (TEXHUYECKas MEXaHHKa,
AIIEKTPOTEXHUKA, DJCKTPOHWKA W 1p.). YdeOHas aucuuruimHa «Pu3MKay cO37JaeT YHH-
BepCaNbHYIO 0a3y [UIs M3y4eHHs 0oO0menpodecCHOHANBHBIX W CHEIHATbHBIX TUCIUIUINH,
3aKyaapIBas PyHAaMEHT IS MOCTIETYIOMEro OOyYeHHUs CTYICHTOB.

OO6nagast JIOTMYECKON CTPOMHOCTBIO M ONUPAACh HAa OSKCIEPUMEHTAIbHBIE (aKThI,
yueOHass aucuuiuiiHa «®Dusukay ¢opmupyer y OOydYalOMMXCS TOAJMHHO HAaydHOE
MHUpOBO33peHue. Pu3uKa SBISIETCS OCHOBOM YYEHHS O MaTepHaIbHOM MHUpPE U pelIaeT
poOIeMbI 3TOTO MUpA.

N3yuenne Gu3uku B MpopecCHOHATBbHBIX 00pa30BaTeIbHBIX OpraHU3alUsiX, pealn3yro-
KX 00pa3oBaTeIbHYIO MPOrpaMMy CpeHero oOuiero oOpa3oBaHus B Mpejeraax OCBOCHUS
OIIOII CIIO nHa 6a3e ocHOBHOro 001Iero o0pa3oBaHMsl, UMEET CBOU OCOOEHHOCTH B 3aBHU-
CHUMOCTH OT Ipo¢mis NpopecCuoHaIbHOI0 00pa3oBaHus. DTO BBIpaKaeTcs B COJEPKAHUU
00y4YeHHsI, KOJMYECTBE YacOB, BBIICISIEMBIX HAa W3YyYeHHE OTIEIBHBIX TEM IPOTPaMMBbI,
riyOMHEe WX OCBOEHHS CTyJeHTaMH, 00beMe M XapaKTepe MPAaKTUYEeCKUX 3aHATHH, BUIAX
BHEAYJIMTOPHOM CaMOCTOATEIbHON pabOThI 00yUarOLIUXCS.

[Ipu ocBoenun cnenumanbHocTet CIIO TexHuueckoro mpoduist mpodecCHOHATBHOTO
oOpa3oBanusi (u3MkKa wu3zydaercs Oosiee yrayOneHHO, Kak mpoduiabHas ydeOHast
JMCIIATUTMHA, YIUTBIBAIONIAs CIEIM(PHUKY OCBaUBAaUBAEMBbIX CIICIIHATBHOCTEH.

B cogepxanum ydebHOI nucuuruiHabel o dusnke npu MoAroToBke 00ydyaromuxcs Mo
CHELHATBHOCTSIM TEXHUYECKOro npoduist npodeccuoHalibHOro 00pa3oBaHust NpoPUILHON
COCTaBJISAIOLIEH sBIIsETCS pa3zen «DIEKTPOANHAMHKA», Ta KaK OOJBIIMHCTBO MHpodeccuit u
CHELHATbHOCTEH OTHOCAIIMXCA K 3TOMY MNpO(UIIO, CBS3aHBI C 3JIEKTPOTEXHUKOH U
JJIEKTPOHUKOM.

Teopernueckue cBeeHUs M0 (PU3UKE JTOTOIHSAIOTCS IEMOHCTPALUAMH U J1aOOPaTOPHBI-
MU pabOTaMHu.

N3ydyenne o6meoOpazoBaTebHON yueOHOW JUCHUIUIMHBL «Du3KKay 3aBeplIaeTcs
MoABEACHUEM UTOTOB B (popme muddepeHIIMpOBaHHOTO 3adeTa WM dK3aMEHa B pamMKax
IPOMEXKYTOUHOM arrectanuu cTyaeHToB B npoiecce ocBoenust OIIOIT CIIO ¢ nonyuenuem
cpenHero obmero obpasosanms (IIIKPC, IIIICC3)'.

1 .~ <~
JK3aMeH NPOBOAMTCS 0 PellieHUI0 NpodeccHOHATLHON 00pa3oBaTe/ILHON OPraHU3alUH JIHOO0 N0 KeJAHUI0
CTY/IEHTOB NP M3yYeHNH! y4eOHO0i TucHHIIHHBI «PU3HKa» KaK NPOQUIbLHONH Y4eOHOH IHCHUTIIMHBI.



MECTO YYEBHOW AUCUMUNAMHbBI B YYEEHOM NAAHE

YyeOHas aucuuiuimHa «Dusnka» sABISETCS Y4eOHBIM IMPEIMETOM IO BBIOOPY M3 00s3aTelbHOMN
npeameTHO# obnactu «EctectBenHbIe Haykn» OI'OC cpemHero oomero oopa3oBaHus.

B npodeccroHanpHBIX  00pa3oBaTEIbHBIX  OpraHU3AlMAX, PEATM3YIONHX 00pa30BaTEIBHYIO
mporpammy cpegHero oomero oopazoBanust B mnpenenax ocBoenuss OIIOIT CITIO wa 6a3e OCHOBHOTO
obmiero obOpasoBanms, ydeOHas aucnuIuMHa «DuU3WKa» H3ydaeTcss B 00IIeoOpa3oBaTeIbHOM ITHKIIC
yuebHoro twiana OIIOIT CIIO na 6a3e OcCHOBHOTrO 00IIero 0oOpa3oBaHUs C MOJYYEHHEM CpPEIHEro
obuiero obpazosanus (IITIKPC, IITICC3).

B yuebnbix mmanax IIIIKPC, IIIICC3 Mecto y4yeOHON aucuurinHbl «DuU3MKa» — B COCTaBe
0011e00pa3oBaTeIbHBIX ~ YUEOHBIX TUCHUIUIMH 1O BBIOOPY, (OPMHPYEMBIX U3 00SM3aTENbHBIX
npeameTHbIx obiacteit ®I'OC cpennero odmero odpasoBanus, st npodeccuit CI1O u cnenuanbHOCTEH
CIIO cootBetcTBYIOIIEro MpodHis TpodecCHOHATHPHOTO 00pa30BaHMUS.

PE3YAbLTATbl OCBOEHMA YUYEBHOW AUCLUNAUHDI

OcBoeHHE CoepX)aHusd YIeOHOW AUCIUILIMHBI «Du3uKa» 00eCHeunBaeT MOCTIDKCHUE CTYICHTAMHU
CJIETyIOIINX PE3YIITATOB!

. JUYHOCIHBIX:

- YyBCTBO TOPOOCTH M YBAXCHHS K HCTOPUM M JOCTIDKEHHSIM OTCUSCTBEHHOH (DM3MUECKON
HaykH; (GU3NYECKH TPAMOTHOE IMOBEACHUE B MPOPECCHOHATBLHON NEATSIILHOCTH M OBITY MpH
oOpaleH!u ¢ IPUOOPaMHU U YCTPOUCTBAMU;

- TOTOBHOCTH K NPOJOJDKEHHIO O00pa3oBaHHWs M IIOBBINICHUS KBaTM(UKAIMM B H30paHHON
Npo(ecCHOHATBHON  NEeSITeNbHOCTM U OOBEKTHBHOE OCO3HAHUE PO (U3UUECKHX
KOMIIETEHIIUH B 9TOM;

- yYMEHHE WCIIOJb30BaTh JOCTH)KEHUS COBPEMEHHOW (M3MUecKod HayKHM M (QH3UYECKHX
TEXHOJIOTMH JJIsl TIOBBINIEHHS COOCTBEHHOTO HMHTEUIEKTYyaJIbHOTO Pa3BHTHS B BBIOpaHHOM
npodecCHOHATIBHON eI TeTbHOCTH;

- yMEHHE CaMOCTOSTEIRHO NOOBIBATH HOBBIC IS ceOst pr3mdeckne 3HAHWS, HCIONB3YS IS
ATOTO JOCTYIHBIE ICTOYHUKH HH(pOpMAaNny;

- yMeHHE BEICTPauBaTh KOHCTPYKTHBHBIC B3aWMOOTHOIICHUS B KOMaHE IO PEIICHHIO OOIINX
3amad;

- yYMEHHE YIpaBJIATH CBOCH MO3HABATEIHHOU JEATCIHLHOCTBIO, IPOBOJUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOTO MHTEIUIEKTYaILHOTO Pa3BUTHS;

. MemanpeomemHuix:

- HCIIONIF30BAaHUE PA3NIUYHBIX BHIIOB ITO3HABATENBHON NEATEIHHOCTH IS PEIICHHS (PU3UIECKIX
3aJad, NMPUMEHEHHE OCHOBHBIX METOJOB ITO3HAHUS (HAOJIOICHUS, OIMMCAHUS, W3MEpEHUS,
SKCIEPUMEHTA) TS U3YUICHUS Pa3IMIHBIX CTOPOH OKPYIKAIOMIEeH NeHCTBUTEFHOCTH;

- UCIIONB30BAHHE  OCHOBHBIX  HHTEJUICKTYaJNBHBIX  OINEpAaIfii:  IOCTAHOBKH  3a/IadH,
(hopMynupoBaHUs THIIOTE3, aHANM3a M CHHTE3a, CPaBHEHUS, OOOOIICHWS, CHCTEMAaTH3aLlUH,
BBISIBJICHUSI TIPUYMNHHO-CIIEACTBEHHBIX CBS3EH, MOWCKA aHAJIOroB, (OPMYIHPOBAaHHUS BBHIBOJIOB
JUTSL I3YYEeHUS Pa3IMYHBIX CTOPOH GU3NUYECKUX OOBEKTOB, SBJICHUN U MPOIECCOB, C KOTOPHIMH
BO3HUKAET HEOOXOMMOCTh CTAIKMBATHCS B MPOQecCHoHaNbHOU chepe;

- YMEHHE TeHEepPHUPOBATh UJIEH U OTPEACIISTh CPEJICTBA, HEOOXOAUMBIE [T UX PeaT3alliH;

- yYMEHHE HCIMOJIb30BaTh Pa3MYHble MCTOYHHMKH I TONydeHus (uzmueckoil mHbopmaimu,
OLICHUBATH €€ I0CTOBEPHOCTE;

- yYMEHWE aHAIH3HPOBAThH U MPEICTABISATH HHPOPMAIHIO B PA3IHMYHBIX BUIAX;

- yMeHHWE IyONMYHO TMPEICTABIATh PE3yJAbTaThl COOCTBEHHOTO WCCICHOBAHHS, BECTH
IUCKYCCHHM, IOCTYITHO W TapMOHHYHO COYeTasl COJACpKaHWe M (OPMBI IPEICTaBIIeMON
UH()OPMAITHH;

* npeoMemHubix:

- chopMHUPOBaHHOCTh MPENCTABICHUH O POIM W MecTe (DU3UKH B COBPEMEHHOW HAyYHOUH
KapTHHE MHpa; NOHMNMaHHE (PH3MYECKO CYIIHOCTH HaONIoqacMbIXx BO BcelleHHON sBICHUIA,
poru Gu3HKA B (POPMUPOBAHUH KPYro3opa W (YHKIIHMOHATEHOW TPaMOTHOCTH YeNIOBEKa IS
pellIeHus MPaKTUYECKUX 3a/1a4;

- BJAJCHHE OCHOBOIIONATAIOIIUMH (PH3NIECKUMH MOHATUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHSMH; YBEPECHHOE UCIIONH30BaHUE (PU3NUECKON TEPMUHOIOTUH U CUMBOJIHKH;

- BJAJCHHE OCHOBHBIMH METOJAMH HAYYHOTO ITO3HAHWS, UCIONB3yeMBIMH B (H3HKe:
HaOII0JICHUEM, OITUCAHNEM, U3MEPEHHUEM, SKCIIEPHUMEHTOM;

- yMeHus oOpabaTHIBaTh pE3yJAbTaTHl HM3MEPECHUI, OOHAPYXWBAaTh 3aBUCHMOCTH MEXKIY
(pM3NIECKUMHY BETMINHAME, OOBSICHATH MOTYICHHBIC PE3YIbTATHI U JICNIaTh BEIBOJIBI;



- chopMHUpOBaHHOCTh YMEHUSI pelaTh (PU3MUECKUE 3a/1a4H;

- cOpPMHUPOBAHHOCTh YMEHHSI MPUMEHSATH IMONYYCHHBIC 3HAHHS IS OOBSICHCHHS YCIOBHUI
npoTeKaHusl (PU3NYECKUX SIBICHUA B MPUPOXE, MPOPECCHOHANBHON cdepe U Ui MpUHATHS
MPaKTUYECKHUX PEIICHUIN B MOBCEAHEBHOMN KU3HH;

- cOpPMHUPOBAHHOCTh COOCTBEHHOH IO3UIMU IO OTHONICHUIO K (DH3MUECKON HH(POpMAIUH,
MOJTY9aeMOH U3 Pa3HBIX HCTOYHUKOB.

B pe3yabrare ocBoeHHsi Y4eOHOro ImnpeaMera oOy4darouuecs NPHOOpeTa0T
NMPAKTUYEeCKHI ONbIT:

- (¢u3MYeCKU IpaMOTHOE MOBEACHUE B MPOPECCHOHATBHON NESTEIBHOCTH U OBITY
npu o0palieHny ¢ MpudopamMu U yCTPOCTBaMHU;

- MpUMEHEHHE MPUOOPOB TEPMOMETPA, ICUXPOMETPA IS U3MEPEHHSI TEMIIePaTyphI
U BJIAXHOCTH BO3/yXa B IPOU3BOJCTBEHHBIX MIOMELICHHUSIX U OBITY;

- NPUMEHEHHE JIIOKCMETpa AJIi U3MEPEHHs OCBEIIEHHOCTH B IMPOU3BOJCTBEHHBIX
MOMEIICHUSX U OBITY;

COAEP)XAHUE YYEEHOW AUCLUNAUHbBI BeeaeHue

duzuka — QyHAaMEHTANTbHAS HAyKa O PHPOJIE.

EcrecTBeHHO-HAY4HBIII METOHN TO3HAHHS, €ro BO3MOXHOCTH U TPAHUIBI [PUMEHHUMOCTH.
DKCIEePUMEHT U TEOpHs B IPOLECcCe MMO3HAHHS MPUPOIbl. MonenupoBanue (GU3MUYESCKHX SBICHHHA U
nporeccoB. Posib 3KCIIepHMEHTa M TEOPUH B Ipollecce MO3HAHUs Mpupoibl. Du3ndeckas BeNHYHHA.
Iorpeuirnoctu u3Mepenuit (u3nMyeckux BenuuuH. DU3MUYECKUe 3aKOHBL [ 'paHHIBl MPHUMEHUMOCTH
¢usnveckux 3akoHOB. [loHATHEe O (U3MYECKOW KapTHHE MUpa. 3HAueHUWE (PU3MKU NPH OCBOCHUH
npodeccuii CI1O u criermansHocTeit CI10.

1. MexaHuKa

Kunematnka. Mexanndeckoe nBmwkenue. Ilepememenne. Ilyts. Cxopocts. PaBHOMepHOE
psSMOJIMHEHHOE IBIDKEHHE. YCKOpeHHe. PaBHomepeMeHHOe TpsMonuHeiHoe aBmkeHue. CBoOOIHOE
nageHue. [IBIDKeHHWEe Tena, OpOIIEHHOTO IIOA YIJIOM K TOPH30HTY. PaBHOMEpHOEe IBIDKEHHE 10
OKPY>KHOCTH.

3akonbl MexaHuku HprotoHa. IlepBbiii 3akoH HpioTona. Cuma. Macca. Umnynwsc. Bropoil 3akoH
Hetorona. OCHOBHOM 3aKOH KJIACCHYECKON MUHAMUKH. TpeTuii 3akoH HproTOHAa. 3aKOH BCEMHUPHOTO
TaroteHus. ['paButanmonHoe noie. Cuna Tsokectu. Bec. CrmocoObl m3Mepenus macchl Tenl. Cuibl B
MEXaHHKE.

3aKoHBI COXpaHEHHUS B MEXaHMKE. 3aKOH COXpaHEHHMsS MMIynbca. PeakTuBHOe aprmxkeHue. PabGora
cunel. PaboTta moTeHImanbHeIX cui. MommHocTs. DHeprusi. Kunernueckast sHeprus. IloTeHrmanbHas
SHEprusl. 3aKOH COXpaHEHUsI MEXaHW4YecKoi 3Hepruu. [IpuMeHeHne 3aKOHOB COXpaHEHUsl.

Llemoncmpayuu

3aBHCHUMOCTD TPACKTOPUH OT BBIOOPA CHCTEMBI OTCUETA.

Bunel MexaHU4eCKOro IBHKEHUS.

3aBUCUMOCTb YCKOPEHHUS TeJla OT €ro Macchl M CUJIbI, IEHCTBYIOIIEH Ha TENO.

CrnoxeHue Cuil.

PaBeHCTBO U IPOTHBOMOJIOKHOCTD HANPABJICHUS CUII ACHCTBUS U IIPOTUBOICHCTBUSL.

3aBHCHUMOCTD CHJIBI YIIPYTOCTH OT J1e(hOpMAITHH.

Cunbl TpeHUsL.

HesecomocTs.

PeakTuBHOE IBMIKEHHUE.

[lepexon MOTEHITMATIBHOM YHEPTUH B KHHETHUECKYIO 1 O0OpaTHO.

Jlabopamopuvie pabomwl

Hccnenoanue OBIXKEHUS TeNa MOA ACHCTBUEM MOCTOSHHOMN CUIBIL.

N3yueHne 3aK0HA COXPAaHEHUS! UIMITYIIbCA.

CoxpaHeHHe MEXaHUUECKON SHEPTUU NPU ABUKEHUU TeJla MO ACHCTBUEM CUII TSKECTH U YIPYTOCTH.

CpaBHeHMe pabOThI CUIIBI C U3MEHEHUEM KUHETUYECKOH S3HEPrUU Tema.

N3ydeHne 3aKOHOB COXpaHEHHUS Ha ITpUMepe yapa I1apoB U 0aJUTMCTHYECKOTO MasTHUKA.

Uzyuenne 0cOOCHHOCTEH CHITBI TPEHUS (CKOIBKCHH).

2. OCHOBbl MOAEKYASIPHOWU GU3UKU U TEPMOAUHAMMUKHU

OCHOBBI MOHCKyﬂﬂpHO-KHHCTH‘-IeCKOﬁ TCOPHUU. WneanbHblil ras. OCHOBHBIE IIOJIOXKCHUA
MOJ'ICKy.]'ISIpHO-KHHeTH‘-IeCKOﬁ TCOpHUH. PaSMepr Hn Macca MOJICKYJ U aTOMOB. BpoyHOBCKOC JABHXKCHHC.



Juddysust. CUbl M SHEPTHS MEXKMOJIEKYJISIPHOTO B3auMoieicTBYsI. CTpoeHHe ra3000pa3HbIX, KUIKHX H
TBepAbIX Tell. CKOpOCTH [BHXKEHHMS MOJEKYJd M WX u3MepeHue. MpeanbHblii ra3. JlaBneHue rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJSPHO-KHHETHUYECKOW TeOpUM Tra3oB. Temieparypa U €€ H3MepeHHe.
T'a3oBble 3akOHBI. AOCOJIOTHBIM HyNb TeMmmepaTypbl. TepMoauHaMuyecKas IIKana TeMIepaTypbl.
YpaBHEHHE COCTOSHUS HICAIbHOTO ra3a. MoJisipHas Tra30Basi OCTOSHHAS.

OcHoBbl TepMOaMHAMUKHU. OCHOBHBIE TMOHSATHS M OmnpezefieHHs. BHyTpeHHssI 3HEpTus CUCTEMBI.
BHyTpeHHsisi dHeprus wuacaidpHOro raza. Pabora u Temnora kak (OPMBI Iepeqadd dHEPTHH.
TermoeMKoCTh.  YaenbHas TEIUIOEMKOCTh. YpaBHEHHE TeIuioBoro OanaHca. IlepBoe Havamo
TepMOAMHAMUKA. AnuabatHeiid mpouecc. [IpuHnmm neiictBus TerutoBoi Mammabl. KIIJ[ TeruioBoro
nsurarens. Bropoe Hauano tepmonuHamMuky. TepMoaMHAMHUUYEcKas LIKana TeMIepaTyp. XO0JIOANUIbHbIE
MamuHbL. TeruoBeie nBuratenu. OxpaHa IpUpOIbL.

CpoiicTBa mapoB. McnapeHue u KoHaeHcanus. HacblmeHHbIH map W ero cBoWcTBa. AOCONIOTHAS |
OTHOCUTEJIbHAsL BIAXKHOCTh BO3ayxa. Touka pocbl. Kunenue. 3aBUCHMOCTh TeMIlEpaTypbl KUIEHHUS OT
naBieHus. [leperpeTolii map u ero UCMOJIb30BAHUE B TEXHHKE.

CpoiicTBa >XKUAKOCTEH. XapaKTepUCTUKa KHUIKOTO COCTOSHUS BellecTBa. [IOBEpXHOCTHBIN CIOM
JKUAKOCTH. DHEpPrus MOBEPXHOCTHOTO CIosl. SIBJIeHMS Ha TrpaHUlEe >KUIKOCTH C TBEPIABIM TEJIOM.
KanumnsapHsle siBieHus.

CpoiicTBa TBepAbIX Tel. XapaKTepUCTHUKA TBEPAOTO COCTOSHHUS BelIlecTBAa. YNpPyrue CBONCTBA
TBepAbIX Tel. 3akoH ['yka. MexaHuuyeckue CBOWCTBA TBEpAbIX Tell. TemaoBoe pacpeHne TBepAbIX Tel
u xKugakocrtei. [1maBienne u KpucTain3anus.

Lemoncmpayuu

JBmxenre OpOYHOBCKHX YaCTHII.

Huddysus.

Wzmenenue naBneHuns ra3a ¢ I3MCHEHHEM TEMIIEPATyPHI IIPH ITOCTOSIHHOM 00BeMe.

N3oTepMudeckuid M H300apHBIH TPOIIECCHI.

W3MeHeHne BHYTpEeHHEW DHEPTUHN Tell IIPU COBEPILICHUN PaOOTHI.

Mojenu TEIIOBBIX ABUTATENCH.

Kumnenue Bojibpl Ipy NOHMKEHHOM JIaBIICHHU.

IIcuxpoMeTp U TUTPOMETD.

SIBJIEHMS TOBEPXHOCTHOTO HATSDKEHUS M CMAUYHBaHUsI.

Kpuctannsl, amopdHbie BelecTBa, KUIKOKPUCTAUTUIECKHE Tela.

Jlabopamopuvie pabomwl

H3MepeHne BIaXXHOCTH BO3AyXa.

N3mepeHne noBepXHOCTHOTO HATSKEHUS JKUIKOCTH.

Habmonenue nponecca kpucrammusanuu Mzydenue nedopManuu pactsokeHus. M3ydeHne

TEIUIOBOr'0 PacIiMPEeHuUs TBEPABIX TEIL.

W3yueHne 0coOEHHOCTEH TEIIOBOTO PACIIMPEHNUS BOABI.

3. OAeKTpoAUHaAMMKa

DnexTpuyeckoe Toje. ODJeKTpUYecKHe 3apsiibl. 3aKOH COXpaHeHWs 3apsanga. 3akoH Kymona.
Onextpuueckoe mojie. HanpspkeHHOCTH 3ekTprueckoro moist. [IpuHnun cynepnosuiu noneil. Padora
CHJI »JeKkTpocTatudeckoro monsd. lloTenmuman. PasHocTh moOTeHIMANoOB. OKBHIIOTEHIMAIBHBIC
MOBEPXHOCTH. CBsI3b MEXAY HANpPSDKEHHOCTBIO M PA3HOCTBIO IMOTEHIMAIOB AJIEKTPHUUECKOrO IIOJIS.
Hudnextpuku B anekrpudeckoMm nose. Ilonspusanus nudnekTpukoB. I[IpoBOAHUKK B 3JIEKTPHUYECKOM
nosnie. Konnencaropel. CoeqHEHNE KOHICHCATOPOB B OaTapero. DHEPrus 3apspKEHHOTO KOHAEHCATOpaA.
OHeprus 3IeKTPUUECKOTO MOJISL.

3aKOHBI TIOCTOSHHOTO TOKa. YCJIOBHS, HEOOXOXMMbIE JUIS BO3HHUKHOBEHHMS U MOJJIEPIKaHUSA
3JeKTpuueckoro toka. Cuila TOKa M IUIOTHOCTh Toka. 3akoH Oma ansa ywactka uenu 6e3 OJ(C.
3aBUCHUMOCTb HJIEKTPUUECKOr0 COIPOTUBIICHHS OT MaTepHana, AIUHbL U IUIOAIU TIOIEPEUHOI0 CEUEHUS
NPOBOJHUKA. 3aBUCHMOCTb JJIEKTPUYECKOTO COMNPOTHBIEHHS IPOBOJHUKOB OT TEMIEpATyphl.
ONEeKTPOABMAKYILAST CHJIA UCTOYHMKA TOKa. 3akoH Oma juist nonHoil nenu. CoeluHEHUE NMPOBOJHUKOB.
CoenvHEeHUE WCTOYHUKOB JJIEKTpUYECKOM »Hepruu B Oarapero. 3akoH Jhxoyms—IJlenmna. Pabora u
MOIIIHOCTb 3JIEKTPUYECKOro ToKa. TernoBoe neiicTBre ToKa.

ONeKkTpudyeckuii TOK B TOMyHnpoBoAHHWKaX. CoOCTBEHHAas NPOBOAMMOCTH IOIYIPOBOIHUKOB.
[TomynpoBOAHNUKOBEIE TPUOOPHI.

MarnutHoe mone. BekTop HWHAYKUIMM MarHUTHOrO mojs. JleficTBUE MarHUTHOTO TMOJS Ha
IPSIMOJIMHENHBIN NPOBOJHUK € TOKOM. 3akoH Amnepa. B3aumoneiicTBue TOKOB. MarHUTHBIM MOTOK.
PaboTa no mepemeleHHI0 NPOBOJHUKA ¢ TOKOM B MAarHUTHOM Ioje. JleficTBue MarHUTHOrO MOJs Ha
JaBwkymmicss 3apsaa. Cuna Jlopenna. OmnpeneneHue yAEnIbHOrO 3apsiia. YCKOPHUTENU 3apsKEHHbBIX
YaCTHII.



ONeKTpOMarHuTHass WHAYKIHA. OJIEKTPOMAarHWTHas WHAYKOWsA. BUXpeBoe 3IeKTpUYecKoe IIoje.
CaMouHAyKIYs. DHEPTHsS MATHUTHOTO TIOJIS.

Jlemoncmpayuu

B3aumopeiicTBre 3apsyKCHHBIX TEIl.

[IpoBOIHUKY B IITEKTPUIECKOM IOJIE.

JMDIEeKTPUKY B 2IEKTPUIECKOM TIOJIE.

Konnencatopsl.

TemnnoBoe AeicTBUE IIEKTPHUIECKOTO TOKA.

CoOcTBeHHas U IPIMECHAsS IIPOBOIUMOCTD TOIYTIPOBOIHHKOB.

[TonympoBOTHUKOBBIN IO,

Tpanzuctop.

OmeiT Opcrena.

B3anMopeiicTBre MPOBOTHUKOB C TOKaMH.

OTKIIOHEHHE 3JICKTPOHHOTO ITyYKa MATHUTHBIM TOJIEM.

ONeKTPOABUTATENb.

ONEeKTPOU3MEPHUTEILHBIE PUOOPEI.

ONeKTpoMarHuTHAsI MHITYKIIKS.

OmnsrTel Dapajest.

3aBucumocth JOJIC caMOMHIYKIMU OT CKOPOCTH H3MEHEHHUS CHIIBI TOKA W WHIYKTUBHOCTH
TIPOBOIHUKA.

Pabota anexTporenepaTopa.

Tpanchopmatop.

Jlabopamopuwie pabomwl

Uzyuenne 3akoHa Oma [UIg y4acTKa IENH, IOCIENOBATEIBHOTO ¥ MApaJUIEIBHOTO COCTMHEHUS
TIPOBOIHUKOB.

Nzyuenwue 3axona OMa Jyis TIOJTHOU IICTTH.

Uzyuenue siBICHUS JICKTPOMATHUTHON HHIYKITHH.

Onpenenenne ko3P PUIHEHTA MTOJIE3HOTO JEHCTBUS DISKTPHUUECKOr0 YaiHUKA.

OmnpeneneHre TeMIepaTypbl HUTH JIAMITI HAKAJTABAHU.

Onpenenenne D/1C 1 BHYTpEeHHEro CONMPOTUBIICHUS UCTOYHUKA HAPSKESHUS.

4. KonebaHuA U BOAHDI

Mexannueckue koneOanus. KomebartenbHoe apwkeHue. ['apmoHudeckue koneOanus. CBOOOIHBIC
MexaHu4yeckue koneOanus. JInHelHble MexaHn4YecKue KonebarenpHble cucTeMsbl. [IpeBparenue sHepruu
npu KojebaTrenbHOM JABIKEeHHHM. CBOOOAHBIE 3aTyXarollde MEXaHWYeCKHe KoneOaHus. BeIHyXIeHHbIE
MeXaHU4YeCKHe KoieOaHusl.

VYnpyrue BosHsl. [lonepeunsie U MpOAOJIBHBIE BOJIHBI. XapaKTEPUCTUKHU BOJIHBI. Y paBHEHHE INIOCKOI
Oerymeit BomHBL. MHTepdepennns BonH. [lorsTie o audpakumy BOTH. 3BYKOBEIE BOJHBL YIIBTPa3BYK H
€ro NprUMeEHEHHE.

OnexkTpoMarHuTHBIE KoeOanus. CBoOOIHBIE AIeKTpOMarHUTHEIE Koebanus. [IpeBpamenue sHeprum
B KOJIeOaTeNTFHOM KOHTYpe. 3aTyXaloIlne JJIeKTPOMAarHUTHBIE KoleOaHws. ['eHepaTtop He3aTyXaromumx
3JICKTPOMArHUTHBIX KOJIcOaHWH. BBIHYXICHHBIC JJIEKTpHUUECKHe KoJjieOaHus. IlepeMEeHHBI TOK.
I'enepatop nepemeHHOro Toka. EMKOCTHOE M MHIYKTUBHOE CONPOTHBIIEHMS NIEPEMEHHOIO TOKa. 3aKOH
Oma 17151 3JIEKTPUYECKOi! LIenH epeMeHHOro Toka. PaboTa 1 MOIIIHOCTB IIEPEMEHHOTO TOKa. [ eHepaTopsl
Toka. TpaHcdopmaropel. Toku BbeIcOkOH dacToThl. [lomydeHue, mepemaya | paclpenesicHHe
3NEKTPO3HEPTUH.

DNEeKTPOMAarHUTHBIE  BOJIHBL.  JJIGKTPOMarHUTHOE  TOJE  KaKk  OCOOBId  BWJI  MaTepHMU.
OnexTpoMarHuTHbIE BOJTHBL. Bubpatop ['epua. OTKpHITHI KoieOaTenbHblil KOHTYp. M300peTenue paano
A.C. IlonossiM. [Tonsatue o paguocsasu. IlpumeHeHne 31eKTpOMarHuTHBIX BOJIH.

Jlemoncmpayuu

CBo0Oo/iHBIE U BEIHYX/ICHHBIE MEXaHUUECKHE KOJeOaHusl.

Pe3onanc.

OO0pazoBaHKe U paclpOCTPaHSHNE YIIPYTHX BOJH.

YacToTa KosebaHU U BBICOTA TOHA 3BYKA.

CB0oOO/IHBIE ANIEKTPOMArHUTHBIE KOJIeOaHusL.

OcuuuiorpaMma NEPeEMEHHOr0 TOKa.

Konnencartop B rienu nepeMeHHOTO TOKA.

Karymka HHIyKTHUBHOCTH B LIETIH IIEPEMEHHOTO TOKA.

Pe3onanc B nocnenoBaTenbHOM LIENU IIEPEMEHHOTO TOKA.

Wzmydenue 1 mpueM 31eKTPOMAarHUTHBIX BOJH.

Pagnocss3e.

Jlabopamopnvie pabomwi



W3ydeHne 3aBUCMMOCTH TIEpUOa KOIeOaHHH HUTSHOTO (MJIH IPY)KMHHOI0) MasiTHUKA OT JIJIMHBI HUTH
(unu mMaccel rpysa).
WHIyKTUBHBIE 1 eMKOCTHOE COMPOTUBIICHHUS B LIETTH [IEPEMEHHOT0 TOKa

5. Ontuka

[Ipupona cera. CKOpOCTh pacmpOCTpaHEHUS! CBETA. 3aKOHBI OTPAKEHUS W TIPEIIOMIICHHS CBETA.
[TomHoe orpakenue. JInnzbl. ['11a3 kak ontryeckas cuctema. OnTHYECKHE TPHOOPHI.

BonnoBeie cBoiictBa cBeta. UHTepdepeHmms cBeta. KOTrepeHTHOCTh  CBETOBBIX  JIyuei.
WNutepdepennus B TOHKUX IUieHKax. [lomockr paBHo# TommuHbl. Konbiia HeroToHa. Mcmonb3oBanue
uHTepdepeHIn B Hayke U TexHuke. Judpakuus cera. Judpakius Ha 1enn B mapauielbHbIX JIydax.
Judpaximonnas pemrerka. [Tonstue o ronorpaduu. [Tomspusanus monepednbx BonH. [Tonspuzarnms
ceera. /JlBoitHoe mydenpenomiuenue. Ilomspouasl. Jucnepcusi cBera. Bunbl crnektpoB. CHeKTpsl
ucnyckanusi. CexTpsl norjouieHus. YibrpaduoneroBoe u nHppakpacHoe U3Ty4eHUA. PeHTreHOBCKHe
nyqu. VX mpupoja u CBOMCTBA.

Lemoncmpayuu

3aKOHBI OTPAKEHHS U TIPETIOMIICHHS CBETA.

[IomHOE BHYTpEHHEE OTpaKECHHUE.

OnTryeckue MpruoOOpHI.

NuTepdepennus cpera.

Judpaknus ceera.

Ilonmapusanus ceera.

[Tomy4enne cekTpa ¢ MOMOIIBIO IPU3MBL.

[Tomy4enue crekTpa ¢ MOMOIBIO TUGPAKIIHOHHOMN PEIIETKH.

CriekTpocKoTl.

Jlabopamopusie pabomol

Nzydenune n3obpaxeHus MpeMETOB B TOHKOM JIMH3E.

Nzydenune untepdepeHINN U TUGPaKIUU CBETA.

I'pagynpoBka crieKTpockona U onpeieeHre ATUHBI BOJTHBI CIIEKTPATbHBIX THHHMA.

6. AneMeHTbl KBAHTOBOW PU3UKHK

KgBanroBas ontuka. KeantoBas rumnote3a [Tmanka. ®oronsl. BHemanii GoTtoanekrpudeckuii 3Qdekr.
Bayrpennuit potosddext. TUmsl GOTO3IEMEHTOB.

®dusuka atoma. Pa3BuTue B3MISIOB Ha CTPOSHHME BElIeCTBAa. 3aKOHOMEPHOCTH B aTOMHBIX CIEKTPax
Bojopona. SnepHas monmenb aroma. OmbiTel 3. Pesepdopma. Monens atoma Bomopoaa mo H. bopy.
KBanToBbI€e TeHEPATOPHI.

@dusznka aToMHOro sjapa. EcTecTBeHHass pajMOAaKTHBHOCTh. 3aKOH paJUOaKTHBHOTO pacHaja.
CriocoObl HAOMIONEHWS M PETHCTPALMM 3apsDKeHHbIX dacTHl. O¢d¢ext BaBmmoBa — UepeHkosa.
CrtpoeHue aToMHOTO siapa. JleexT Macchl, SHEPrUsl CBSI3M M yCTOWYHMBOCTh aTOMHBIX saep. SlnepHble
peakuuu. VICKycCTBeHHass paauOaKTHBHOCTh. J[lenmeHue Tsokenbix saep. LlemHas smepHas peaxius.
Vopasnsemas uenHas peakuus. SnepHelii peaktop. IlomydeHue paguoaKkTUBHBIX H30TONOB U UX
npuMeHeHHne. bronornueckoe neiicTBUE pagioaKTUBHBIX U3Ty4EeHHH. DJIeMEHTapHBIC YaCTHIIbL.

Llemoncmpayuu

dororpdexkr.

JInneituaThle COEKTPBI Pa3IUYHbIX BELIECTB.

N3nyuenue nazepa (KBAaHTOBOIO F€HEPATOPA).

CueTuuK HOHU3UPYIOLIUX U3IIy4YEHUI.

7. 3Bonouus BceneHHoU

Crpoennie n passutue Bcenennoil. Hamia 3Be3gHas cucrema — [amaktwka. [[pyrue ramakTuky.
Beckoneunocte Beenennoit. Ilonstue o kocmonoruu. Pacmmpsitomasicas Beenennas. Mogens ropsiueit
Bceenennoii. Crpoenue u npoucxoxaeHue I'anakTuk.

OBomouus 3Be3l. lumoresa mnpoucxoxaeHuss CoJIHEYHOW cucTeMbl. TepMOsiIepHBIA CHHTES.
IIpoGiema TepmosiiepHoii SHepreTuku. DHeprus CosHIA U 3Be3/1. DBOJIONUS 3Be31. [IponcxoxaeHue
COJIHEYHOM CHUCTEMBEI.

Lemoncmpayuu

Conneunas cucrema (MOJIEIB).

dororpaduu MIaHET, CACTAHHBIE ¢ KOCMUYECKHX 30H/I0B.

Kapra JlyHs! u nnaHer.
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Crpoenue u sBoIOIMS BeeneHHo.

MpumepHble TeMbl pedepaToB (AOKAAAOB), UHAUBUAYAAbHbIX MPOEKTOB

. Anekcannp I'puropseBud CTONETOB — pycCcKUi (HU3HK.

. Anekcannp Crenanosud IlonoB — pycckuii ydeHsli, n300peraTenb pajguo.
. ANbTepHATHBHAS YHEPTETHKA.

. AKycTHYecKre CBOMCTBA MOIYITPOBOJHUKOB.

. Annpe Mapu Amnep — OCHOBOIIOJIOKHHK JIEKTPOTMHAMUKH.

. ACHHXPOHHBIN TBUTATEb.

. Actepounipl.

. AcCTpOHOMUS HAIIMX JHEH.

. ATtomHas ¢usuka. M3oromnsl. [IpuMeHeHue pagioakTUBHBIX H30TOIOB.

. BeckoHTaKTHBIE METO/IbI KOHTPOJIS TEMIEPATYPBHI.

. bunonsipHbie TPaH3UCTOPBHL.

. Bopuc CemenoBuu Sko6u — ¢GHU3UK U U300peTATEND.

. Benuuaiinme oTKpbITUS (PU3KKH.

. Bunp! anekTpudeckux pa3psiioB. DNEKTPUUIECKUE paspsabl Ha CIyx0e deIoBeKa.
. Brusaue nedexToB Ha GU3MYECKHAE CBOWCTBA KPUCTAIIIOB.

. Bcenennas u TemHast MaTepusl.

. lanuneo INanuneit — ocHOBaTENIb TOYHOI'O €CTECTBO3HAHUS.

. lonorpadus u ee npuMeHeHue.

JIBrxeHue Tena nepeMeHHON Macchl.

Judpaknuns B HaEH KU3HH.

Kunkue kprucramibl.

3axoHbl Kupxroda s 31eKTpuyecKoil e .

3aKOHBI COXPAHEHHS B MEXaHHKE.

3Ha4yeHue OTKpBITHH [ "anunes.

Urops BacunweBnu KypuatoB — pusuk, opraHuzatop aToMHON HAYKH U TEXHUKH.
HNcaak HproTOH — co3aaTelpb KJIaCCUYECKOH (PU3UKH.

Hcnonp3oBaHue 371€KTPOIHEPTUN B TPAHCIIOPTE.

Krnaccudukanus u xapakTepHUCTUKA 3JIEMEHTAPHBIX YaCTHII.
KoHcTpyk1oHHas MPOYHOCTh MaTepUana u ee CBA3b CO CTPYKTYPOH.
KoHncTpykius v Buabl J1a3epos.

Kpuoanexkrponuka (MUKpPOIIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUHU U UX UCIIOJIB30BaHHUE.

Jleonapno na BuHun — y4eHsIit 1 H300peTaTens.

MarHuTHbIe H3MepeHus (IPUHITUIBI TTOCTPOCHHUS IPUOOPOB, CIIOCOOBI U3MEPEHUSI MATHUTHOTO
MOTOKA, MATHUTHOW WHAYKITUH).

Maiixn ®apazeit — cozgarens y4eHus 00 3JIeKTPOMarHUTHOM TIOJIE.
Maxc IInank.

MeTtoa MEUEHBIX aTOMOB.

Mertonbl HAOMIOACHUS U PETUCTPAINN PaIHOAKTHBHBIX H3ITYICHUH U YaCTHIL.
MeTozs! ornpeieneHus IIOTHOCTH.

Muxaun BacunseBrud JIOMOHOCOB — YUYE€HBIN SHIIUKIONEAUCT.

Mognenu atoma. OmeiT Pesepdopna.

MonexkynspHO-KMHETHYEeCKas TEOPHs UCAIbHBIX ra30B.

MosHust — ra3oBblil pa3psii B IPUPOAHBIX YCIOBHUSX.

HaHoTexHoNIOTHS — MEXIUCIUIUIMHAPHAS 00JIacTh (PyHIaMEHTALHOW U MPUKIIATHON HAYKH U
TEXHHKH.

Hukouna Tecna: >xu3Hb 1 HEOOBIYAHBIE OTKPBITHS.

Huxonait KonepHuk — co3natenb relroneHTpUUecKoi CUCTEMBI MUPA.
Hunbe Bop — oaue u3 co3nateneil COBpeMeHHO! (hPHU3HKU.
Hyxneocunres Bo Beenennoi.

OOmpsicHeHre (OTOCUHTE3A C TOUKH 3PCHUS (PH3UKH.

OnTHyecKue sIBICHUS B IPUPO/IE.

OTKpbITHE U IPUMEHEHHE BBICOKOTEMIIEPATYPHOI CBEPXIIPOBOAUMOCTH.
[TepeMeHHBIN 3JIEKTPUYECKHH TOK U €ro IPUMEHEHHE.

I1na3ma — 4eTBEepTOE COCTOSHUE BEILECTBA.

[Tnanerst ConHEYHOH CUCTEMBL.

[TomynpoBOAHUKOBBIE JATYMKH TEMIIEPATYPHI.

[IpuMeHeHue KUAKUX KPUCTAIIIIOB B IPOMBIIIJIEHHOCTH.

[IpumeHeHue aaepHbIX peakTOpPOB.
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[Ipupona peppomaraetTusma.
IIpoOaeMsbl 3K0NOTUY, CBSI3aHHBIE C UCIONB30BAHUEM TEMIOBBIX MAIIIUH.
IIpousBoacTBO, Nepegaua U UCIOIb30BAHUE AIIEKTPOSHEPTUUL.
IIpoucxoxaenne ConHEUHON CUCTEMBI.
[Tse3zoanexTpuueckuii 3dexT ero npuMeHeHue.
PasBuTHE CpeACTB CBA3U U PaHO.
PeakTHBHBIE ABUTATEIIN U OCHOBBI PAOOTHI TEILIOBOM MaIlIUHBI.
PenukToBoe u3nyueHwue.
Pentrenosckue myun. Ucropus otkpsitus. [Ipumenenne.
Poxxnenune u 3BOTIOIINA 3BE3I.
Poxs K. 3. IlunonkoBckoro B pa3BUTHN KOCMOHABTHKH.
CBer — 2JIeKTpOMarHuTHas BOJIHA.
Cepreii [TaBnoBuy KoponeB — KOHCTPYKTOP M OPTraHU3aTOp MPOU3BOACTBA PAKETHOKOCMHYECKON
TEXHHKH.
Cunsl TpeHHUsL.
CoBpeMeHHasl CITyTHUKOBAs CBSI3b.
CoBpeMeHHas (pu3udecKkasi KapTuHa MUpa.
CoBpeMeHHBIE CPECTBA CBSI3H.
ConHIle — HUCTOYHUK >KU3HU Ha 3eMiie.
TparchopmaTopsl. YibTpa3Byk (I0JydeHHE, CBOWCTBA, TPUMEHEHHE).
VYrpaBisieMblid TEPMOSIIEPHBIN CHHTE3.
YckopuTenu 3apspKeHHBIX YacTHULL.
®u3uKa U My3bIKa.
dusndeckne cBocTBa aTMOC(EPHI.
DOTOIIEMEHTHI.
Dotordpdext. [Ipumenenue sBnenus Goroappexra.
Xanc Kpuctuan Opcres; — OCHOBOIOJIOXKHUK 3JIEKTPOMarHeTu3Ma.
UYepHble ABIPHIL.
IIIkana 371eKTPOMarHUTHBIX BOJIH.
OKoyioruueckue NpooIeMbl X BO3MOXKHBIC ITyTH UX PEILICHNUS.
ONeKTpoHHAs TPOBOJIUMOCTb METAIIOB. CBEPXIPOBOAUMOCTD.
Omunuit XpructuanoBud JleHn — pycckuif pusuk.
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TEMATUYECKOE NAAHUPOBAHUE
TEXHUYECKUU MPOOUAb NPODECCUOHANBHOIO OEPA30BAHUA

ITpu peanuzanuu coaepxaHus o0meoOpa3oBaTeNbHOM yueOHON qucHUILINHbL «DHU3HKa» B Ipeaenax
ocsoenust OIIOII CIIO na 6a3e OCHOBHOTrO 00IIeEro oOpa3oBaHUS C TOIYYEHHEM CPEIHEro OOIIero
obpazoanus ([IIIKPC, [MIIICC3) makcuManbHas yuyeOHas Harpy3ka o0ydJaronuxcsi COCTaBIISET:

* mo crnemuansHocTsM CIIO TexHmueckoro mnpodmiss — 285 wacoB, W3 HHUX ayIUTOpHAas
(o6s3aTenbHas) Harpy3ka oOyvaroIuxcsi, BKIIouas JabopaTopHele paboTel, — 190 uacos;
BHEayIUTOPHAS CAMOCTOSATENbHAS paboTa CTyIECHTOB — 95 JacoB.
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TeMaTHMUYeCKMM ILJIAH

HaumMeHOBaHUE MakcuMabHasg KonmmuecTBO ayIMTOPHBIX YacCOB IIpU CamMocTosATeJIbHAA
TeM Harpy3kKa ouHOM Gopme pabora
Bcero Ha [lpakTUUeckue
JabopaTopHEE | paboOTH
paboTe

39 26 2 6 13
1. Mexanuka

60 40 6 12 20
2. MosiekyasipHas
dusnka.
Tepmoaunamuka

90 60 4 18 30
3.
DJIEKTPOIUHAMHUKA

24 16 - 2 8
4. Konedbanus u
BOJIHBI

36 24 4 4 12
5. OnTuka

33 22 - 4 11
6. DJIeMeHTBI
KBAHTOBOW (pM3UKH

3 2 - - 1
7. OBoJonus
Bcenennoii

[lpoMexyToOuHasT arrecraums B dopme aubdepeHnmpoBaHHoOro sauéTa

285 190 16 46 95

HUroro

Peasqm3zanusa paboueii mporpaMmbpl NpeaycMaTpuBaeT B LEJAX peain3aluu
KOMIIETEHTHOCTHOI'O MOJX0/1a:

-HCTIONIb30BaHUE B 00OpPa30BaTEIILHOM IPOIIECCE AKTUBHBIX M WHTEPAKTUBHBIX (HOpM
MPOBEJICHUST 3aHATUN (KOMIBIOTEPHBIX CHMYISAILIMMA, JEIOBBIX U POJEBBIX HUTP, pasdopa
KOHKPETHBIX CUTYaIlui, MCUXOJOTHYECKUX W MHBIX TPEHWHTOB, TPYIIOBBIX JAUCKYCCHIl) B
COUETAaHWH C BHEAYJUTOPHOW paboToi mans (GOpMUPOBaHUS U Pa3BUTUA OOIIMX U
po¢eCCHOHATBHBIX KOMIIETEHIIUN 00YyJIarOIUXCs;

-BBITIOJIHEHUE OOYYAIONIMMHUCS JTA0OPATOPHBIX M MPAKTHYECKUX 3aHSATHH, BKIIOYAS
KaK 00s3aTeNbHBI KOMITOHEHT MPAaKTHYECKUE 3a/IaHMs C MCIIOJIh30BaHUEM TIEPCOHATBHBIX
KOMITBIOTEPOB

-yeTkoe (hopmMyIupoBaHUE TPEOOBAHUI K pe3ybTaTaM X OCBOCHHS: KOMITETECHIIHSIM,
proOpeTaeMoMy MPAKTHUECKOMY OTIBITY, 3SHAHUSAM U YMEHUSIM
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XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEEHOM AEATEABHOCTU
CTYAEHTOB
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Copep:xanue 00y4eHus1

XapakTepuCTHKA OCHOBHBIX BH/IOB /1eSITEJILHOCTH CTY/JA€HTOB (Ha YpOBHe
YUYeOHBIX el cTBUIi)

BBenenne

YMeHHs I0OCTAHOBKH LieJiel JessTeIbHOCTH, IVIAHUPOBAHUSA COOCTBEHHOM
JeATeJIbHOCTH /I JOCTHKEHHUSI OCTABJICHHBIX LieJ1eil, peIBUIeHUs
BO3MOXKHBIX Pe3y/1bTATOB 3TUX ACHCTBHIA, OPraHU3AUH CAMOKOHTPOJISA U
OLICHKH MOJIy4YeHHBIX Pe3yJIbTATOB.

Pa3zButHe cIOCOOHOCTH SICHO M TOYHO H3JIATATh CBOM MBbICJIH, JJOTHYECKH
000CHOBBIBATD CBOI0 TOYKY 3peHHUs, BOCIPUHUMATHL U AHAJIH3HPOBATL MHEHUSI
co0eceJHHKOB, IPU3HABasi IPABO APYroro 4eJ10BeKa HA HHOE MHEHHE.
IIpoussenenue u3MepeHus (pU3NYECKUX BEJIMYHH H OLEHKA TPAHHIbI
NOIPeIHOCTell H3MepeHHil.

IIpeacraBiaeHne rpaHUIbI NOIPEIIHOCTEl H3MePeHUii IPU NOCTPOEHUH
rpaguxos.

YMeHHe BbICKA3bIBaTh THNOTE3bI 1/ 00bsICHEHHSI HA0/1101aeMbIX SIBJICHHIL.
YMeHue npeajaratb Moe/JH siBJIeHHI.

Yka3zanue rpaHul NPMMeHUMOCTH GU3HYeCKHX 3aKOHOB. M3/107keHHE OCHOBHBIX
N0JIOKeHMii COBPeMEHHOM Hay4YHOH KapTHHBI MHpA.

IIpuBenenne npuMepoB BJIMSIHUS OTKPBITUI B (PU3HKe HA IPOrpecc B TEXHUKE U
TeXHOJIOTHH NPOU3BOJCTBA.

Hcnonb3oBanue MuTepHera 1Js noucka uHGopManuu

1. MEXAHUKA

Kunemamuka

IIpeacTaBienne MeXaHU4eCKOr 0 IBUKEHHS TeJIa yPABHEHUSIMH 3aBHCHMOCTH
KOOP/AMHAT M NpoeKuueii ckopocTu oT BpemenH. Ilpeacrasiienne
MeXaHHYeCKOro ABHKeHHs Tesla rpa()uKaMH 3aBHCHMOCTH KOOPAMHAT U
npoeKkuMeil CKOpocTH 0T BpeMeHH. OnpeesieHne KOOPAUHAT NPOI/AEHHOT 0
MyTH, CKOPOCTH U YCKOPEHHsI TesIa Mo rpad)uKkaM 3aBHCHMOCTH KOOPAMHAT U
NpoeKuMii CKOpPOCcTH OT BpeMeHnH. OnpeneneHne KOOPAUHAT NPOHAEHHOI0 MY TH,
CKOPOCTH M YCKOPeHHs TeJsla N0 YPABHEHUSAM 3aBHCHMOCTH KOOPAMHAT H
MpoeKIHii CKOPOCTH OT BpeMeHH.

IIpoBenenne cpaBHUTEILHOI0 AHATN32 PABHOMEPHOT0 H PABHONEPeMeHHOr 0
JABHKEHHH.

YkazaHue HCH0/Ib30BaHMS MOCTYNATEIbHOI0 H BPAIaTeIbHOT0 ABHKEHUH B
TeXHHKe.

IIpuodpereHue onbiTa padoThl B IPyIIe ¢ BLINOTHEHHEM Pa3IUYHBIX
COLMAIBHBIX PoJIeid.

Pa3paboTka BO3MOKHOIi cCCTEeMbI AeiiCTBHIf H KOHCTPYKIMH JJIsI
JKCIEPHMEeHTATBLHOI0 oNpeieTeHNs] KHHeMaTHYeCKHX BeJTH4HH.
IIpencraBjienne MH(GOPMAIMHU 0 BUIAX IBMKeHHs B BH/1e Ta0JMIIbI

3akonut coxpanenus 6
MexXaHuke

IIpumeHeHne 3aK0HA COXpaHEHHs] HMITYJIbCA JUISI BBIYHCIEHHS] H3MeHeHuit
CKOpOCTeil Tes1 NPU UX B3aMMO/1eiiCTBHUSIX.

HN3mepenue padoThl CHJI U U3MEHEeHUe KUHETUYECKOl IHEPTUM TeJa.
Boluncienue padoThl CHJI U M3MEHEHUs] KHHETUYeCKOi JHepruM Tea.
Boruncienne noTeHIUAIBLHOI YHePIruy TeJl B TPABHTALMOHHOM MoOJIe.
OnpenesieHne NOTEHHAJILHOM JHEPrHU YNIPYro 1e)OpMHPOBAHHOIO TeJIa 110
U3BECTHOI JepopManMu U KeCTKOCTH TeJia.

IIpumeHeHne 3aK0HA COXPAHEHHS] MeXaHUYeCKOI IHEPTHH NMPH pacyeTax
pe3yJbTaTOB B3aMMO/IeiiCTBHIi Te/l1 TPABUTALMOHHBIMH CHJIAMH U CHJIAMH
yOpPYrocTH.

Yka3anue rpaHull IPMMEHUMOCTH 3aKOHOB MEXaHHKH.

Ykasanue y4eOHbIX JUCHHUIINH, P H3YYeHHH KOTOPBIX HCIOJIbL3YIOTCSH
3aKOHBI COXPaHEeHHsI
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Ilpooonscenue madnuysl

Conepxanue 00y4ueHuUst

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH CTY/ICHTOB (Ha YPOBHe
YueOHBbIX J1eiicTBHIi)

2. OCHOBBI MOJIEKYJISSPHOW ®U3UKHW U TEPMOJIUHAMUKH

OcHo6bl
Kunemuueckoiu
\Hoeanvuotit 2a3z

MONEKYNAPHOIU
meopuu.

BbinoJiHeHHE IKCIIEPUMEHTOB, CJYKALUX AJIs1 000CHOBAHHMSA MOJIEKYJISIPHO-
KHHeTH4eckoii Teopuu (MKT).

Pemenne 3aga4 ¢ npuMeHeHUeM OCHOBHOI'O YPABHEHHUS MOJIEKYJISPHO-
KHHETHYeCKOii TeOpUM ra3oB.

Onpeaesienne napaMeTpoB BellecTBa B ra3000pa3HOM COCTOSIHUM HA OCHOBAHUHU
YPaBHeHHUS COCTOSIHUS H1eaJIbHOI0 rasa.

Onpenesienne napaMeTpoB BellecTBa B ra3000pa3HOM COCTOSTHHU U
MPOMCXOASAIIMX NpoueccoB 1o rpaguxam 3asucumoctu p (T),

V(T), p (V).

JKcnepuMeHTaNbHOe ucciaenoanue 3apucumoctu p (T), V (T), p (V).
IIpeacrapienue B Bujae rpag)uKkoB H30XOPHOr0, H300aPHOI0 U H30TEPMUYECKOI0
Mpo1eCCOoB.

Bblunciienne cpegHell KHHETHYeCKOI JHePryuu TeNJ10BOI0 IBHIKEHUS MOJIEKY T
10 U3BECTHOM TeMIepaType BellecTBA.

Brbicka3biBaHue rUNOTE3 ISl 00bICHEHUsI HAOJII01aeMbIX SIBJICHUI. YKa3aHue
TPaHULl NTPUMEHUMOCTH MOJe/IU «H1eadbHbli ra3» u 3akoHoB MKT

OcHOGbl MEPpMOOUHAMUKU

M3mepeHne koMYecTBa TEIIOTHI B NpoLeccax Tenjaonepenayn. Pacuer
KOJIHYeCTBA TeII0ThI, He00XOAMMOro0 AJIsl OCylIecTBICHHs 33IaHHOI0 Ipolecca
¢ Temuionepenayeii. Pacuer u3MeHeHusi BHyTpeHHeill JHepruu teJi, padoTsl U
nepeAaHHOro KOJIM4ecTBa TelJIOThI ¢ HCNO0JIb30BAHHEM ePBOro 3aK0HA
TepMOAMHAMHUKH.

Pacuyet paGoThl, coBepLIEHHOIi ra3oM, o rpaguky 3asucumoctu p (V).
Bbruncienue padoThbl raza, CoBepIIeHHOI MPH H3MEHEHUH COCTOSTHHUSA M0
3aMKHYTOMY LuKJIYy. Boruncienne KII/I npu coBepiieHnu razomM pagoTbl B
npoueccax H3MeHeHH!sl COCTOSTHHSA MO0 3AMKHYTOMY HUKJIy. O0bsicHeHHe
NPHHLIMIIOB AelCTBUS TeMJI0BbIX MaliMH. JleMoHcTpanus pojau Gu3nku B
CO3/1aHUH H COBEPLIEHCTBOBAHUH TeIIOBLIX JBHraTeJIeii.

N3no:xenne cyTH 3K0I0rHYECKUX MPodJIeM, 00yCI0BIEHHBIX Pad0TO TeMI0BBIX
ABMraTeseii U MpeasoKeHUe MYTH UX PellleHUsl. YKa3aHHe IPaHMI]
NPUMEHHMOCTH 3aKOHOB TepMOIUHAMHKH. YMeHHe BeCTH JHAJIOT,
BBICJIYIIMBATH MHEHHE ONMOHEHTA, y4aCTBOBATh B JUCKYCCHH, OTKPLITO
BBIPAXKaTh U OTCTAHBATDH CBOIO TOUKY 3PEHHS.

Yka3zaHue y4eGHbIX AUCHUIINH, IPU H3yYeHHH KOTOPBIX HCHOIL3YIOT Y4eOHbIit
MaTepuaj «OCHOBBI TEPMOAMHAMKI

Ceoiicmeéa napos, HCUOKO-

cmeil, meepovix men

H3Mepenne BIaKHOCTH BO3AyXa.
PacueT KoJHMYeCTBAa TemJOTHI, HEOOXOAMMOIO sl OCYIIECTBJIEHHS Mpolecca
nepexoja BelecTBa H3 OHOT0 arperaTHOro0 COCTOSIHUS B pyroe.
JKcnepuMeHTAJIbHOe HCCIeJ0BAaHUE TEIIOBBIX CBONCTB BemecTBa. IlpuBenenue
MPHUMepOB KANMMIJISIPHBIX SIBJIeHHIi B OBITY, IPUPO/ie, TEXHUKE.
HccienoBanue MexaHMYeCKUX CBOMCTB TBepAbIx Teqd. IIpumenenue ¢puznyeckux
MOHSITHI U 3aKOHOB B y4eOHOM MaTepuaJjie NpodeccCHOHATBHOI0 XapaKTepa.
Hcnoan3oBanue NUHTepHeTa 11 noucka nHGopManum o pa3padoTrkax u
NPUMeHEeHHsIX COBPeMeHHBIX TBepPAbIX H aMOP(HBIX MaTepHATOB

3. JIEKTPOMHAMHKA

3ﬂel<mpocm amuka

Bobrunciienne cujl B3aHMOAEHCTBHA TOUYEYHBIX ICKTPUYECCKUX 3aPHA/I0B.
Bobrunciienune HaNPAKEHHOCTH JJICKTPUUYECKOI0 MOJIsk OTHOI0 U HECKOJIBbKHUX
TOYCYHBIX JJICKTPUYECCKUX 3aPHAI0B.
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IIpooonscenue madnuyvl

Conepxanue 00y4ueHuUst

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH CTY/ICHTOB (Ha YPOBHe
YueOHBbIX J1eiicTBHIi)

Borunciienne noTeHUAIA 3JIEKTPHYECKOT0 MO0/ OHOI0 H HECKOJIbKHUX
TOYEYHBIX YJIEKTPUYECKUX 3apsaa0B. U3MepeHue pa3HOCTH NOTEHIMAJIOB.
H3mepenne 3Hepruy 3JIeKTPHYECKOr0 015 3aPSKEHHOT0 KOH/IEHCATOopA.
Borunciienne 3Hepruy 3JeKTPHYECKOro 1015 3aps’KEeHHOr0 KOH/IeHCaTopa.
Pa3pa0oTka niana ¥ BO3MOKHOI cXeMbl 1efiCTBUI IKCIIePUMEHTAILHOI0
onpeeIeHus 31eKTPOEMKOCTH KOHACHCATOPA H AMJIEKTPHYeCKOM
NPOHHIAEMOCTH BeIleCTBA.

IIpoBeneHne cpaBHUTEILHOI0 AHAJIN32 TPABUTAIMOHHOIO U JJICK-
TPOCTATHYECKOI0 moJiei

HHocmoannwvliit mok

H3mepenne MoHOCTH 3J1eKTpUIecKoro Toka. Usmepenue 3/1C u BHyTpeHHero
CONPOTUBJICHUS HCTOYHHKA TOKA.

BoinosiHeHHe pacyeTOB CHJIbI TOKA M HANIPSIZKEHMIi Ha y4acTKaX 3J1eKTPUYECKUX
neneil. O0bsicHeHUe Ha IPUMepe JIeKTPHYECKOi ey ¢ IByMsl HCTOYHHKAMH
Toka (J/1C), B KakoM cilydae MCTOYHHUK 3J1eKTPUYECKOIi IJHeprun padoraer B
pe:KMMe FeHepaTopa, a B KAKOM — B peKHMe NoTpeduTes.

Onpenesienne TeMIepaTypbl HUITH HakaiuBaHusi. U3MepeHue 3JIeKTPHYECKOro
3aps/ja 3JeKTPoHa.

CHeATHE BOIbTAMIICPHOIl XapaAKTEePUCTUKH AHOAA.

IIpoBeneHne cpaBHUTEIBLHOI0 AHAJIN3A N0JIYIIPOBOJHUKOBBIX IH010B 1
TPHO/0B.

Hcnons3opanue UutepHera 1/ noucka HHGpoOpMAaNUU 0 NePCHEKTHBAX
Pa3BUTHUS HOJYNPOBOJAHNKOBOI TeXHUKH.

YcTraHoOBKA IPHMYMHHO-CJ1ECTBEHHBIX CBsA3eil

Maznummnbole saenenus

H3mepenne MHHIYKIMU MATHUTHOTO 10Js. Berunciienue cu, AeiicTBYIOIMX Ha
NMPOBOJHMK ¢ TOKOM B MATHUTHOM II0JIE.

Bbruncienne cuJj, JeiicTBYIOIIMX Ha JIEKTPUYECKHIi 3aps/l, ABUKYIIMIicS B
MATHHTHOM IH0JIe.

Hccnenosanne siBjeHUi 3J1eKTPOMATHHTHOH HHAYKIUH, CAMOMHAYKIUH.
Bobruncienne 3HepruM MarHUTHOTO MOJIA.

O0bsicHeHHe IPUHIUIIA AeiCTBHUSA 31eKTPOABUIaTEIs.

O0BbsicHeHHe IPUHIUIIA AeICTBUA TeHepaTopa JIeKTPHYeCKOro TOKAa 1
3JIeKTPOM3MEpPUTEIbHBIX NPHOOPoB. O0bsACHeHHe NPUHIMIIA IeliCTBHA Macc-
cneKkTporpadga, yckopureeii 3aps:keHHbIX YacTull. O0bscHeHne poJin
MATHHTHOI'O 10Jis1 3eMJIM B KM3HH PacTeHUI, ;)KHBOTHBIX, YeJIOBEKA.
IIpuBenenne npuMepoB NMPAKTUYECKOT0 NIPMMEHEHUsI H3YyYeHHBIX SBJICHMIi,
3aKOHOB, NPUOOPOB, YCTPOICTB.

IlpoBenenne CpaBHUTETBLHOTO0 AHAIN3A CBOWCTB JJIEKTPOCTATHYECKOTO,
MATHHTHOI'0 M BUXPEBOI'0 3JeKTPHYECKUX MoJIeii.

O0BbsicHeHHe HA IPUMepe MATHUTHBIX SIBJIeHMIi, ToYeMy (PU3MKY MOKHO
paccMaTpUBaTh KaK MeTAAUCUHMILUINHY

4. KOJIEBAHMS U BOJTHbBI

Mexanuueckue Konebanusn

UcciienoBanue 3aBUCUMOCTH NePHOA KOJe0aHNIi MaTeMaTH4YeCKOr0 MasgTHHKA
OT ero JUIMHBI, Macchl H AMIUIMTYABI KoJe0anuii. UcciienoBanue 3aBUCUMOCTH
nepuoaa KojiedaHuii rpy3a Ha Npy’KHHe OT €ro Macchl U ’KeCTKOCTH NPy KUHBI.
BbIunciieHHe NepHoAa KoJie0aHUi MaTeMaTH4eCKOro MasiTHUKA 10 U3BECTHOMY
3HAYEHHUIO ero JJIMHbL. Bhruncienne nepuoaa konedaHuii rpy3a Ha NpysKuHe N0
HM3BECTHBIM 3HAYEHMSIM ero Macchl M 3KeCTKOCTH NPY:KUHbI. BbipaGoTka
HABBIKOB BOCIIPHHUMATb, AHAJM3HPOBATh, NepepadaTbIBaTh U NPeIbSIBIATH
HHGOPMALUIO B COOTBETCTBHH € MOCTABJIEHHBIMH 3a1a4aMu.

IlpuBenenne NnpuMepoB aBTOKOJe0aTeTbHBIX MEXaHHYECKHX CHCTEM.
IIpoBenenne kiaccupuranuu KojiedaHui
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Conepxanue 00y4ueHuUst

XapakTepuCcTHKA OCHOBHBIX BH/I0B [eSITeJIbHOCTH CTY/IEHTOB (Ha YPOBHe
YueOHBbIX J1eiicTBHIi)

VYnpyzue ¢onnui

M3mepenne 1JIMHBI 3BYKOBOI BOJIHBI IO pe3yJibTaTaM Ha0110deHHii

HHTepQepeHIHH 3BYKOBBIX BOJIH.

HabroneHne u 00bsicHeHe sIBJIeHUH HHTep(epeHIHH U AMPPaAKIUH

MeXaHM4eCKHX BOJIH.

IlpencraBienue od1acTeii NpHMeHeHHsl YIbTPAa3BYKA H MePCNEKTUBBI €ro

HCIO0/Ib30BAHNS B PA3JIHYHBIX 00/1aCTSAX HAYKH, TEXHUKH, B MeIUIIMHE.
M3i105keHHe CYyTH JKOJIOTHYECKHX NpodjeM, CBSI3aHHBIX C BoO3jJeiicTBHeM
3BYKOBBIX BOJH Ha OPTaHH3M 4eJI0BeKa

Dnekmpomaznumnole
Konteoanus

Hab01101eH1e oclin/LIOrpaMM rapMOHMYeCKHX KoJ1e0aHUil CHIIBI TOKA B 1IeNH.
M3mepeHnne 371eKTpoeMKOCTH KOHAeHcaTopa. U3MepeHUue HHIYKTHBHOCTD
KaTyHIKH.

Hccnenopanne siBjieHHs 3J1eKTPUYECKOI0 Pe30HAHCA B MOC/IeJ0BATeIbHOI Lenu.
IIpoBeneHne aHAJOTUU Me:KAY (pU3MYeCKHMHU BeTHYMHAMH, XapaKTepPU3YIOIUMHU
MeXaHMYecKYI0 M 3JIeKTPOMATHUTHYIO Ko/le0aTelIbHbIe CHCTeMBbI.

PacueT 3HaYeHMIl CHJIbI TOKA M HAINPSKEHHS] HA 3JIeMEHTaX LenH NepeMeHHOro
TOKA.

Hccnenopanne npunuuna geiicreus tpancpopmaropa. Uceiaenosanue
NPUHLHUIA eficTBUS TeHepaTopa nepeMeHHOro Toka. Mcnosab3oBanue
HHTepHeTa 1715 noucka HHGPOPMALUH 0 COBPEMEHHBIX CIOC00aX NMepeaayn
3JIeKTPOIHepruu

3ﬂeKmpoma2Humele
60JIHbl

OcyuiecTBjieHHe paauonepenaun u paauonpuema. HccienoBaHue CBOICTB
DJIEKTPOMATHUTHBIX BOJIH € MOMOIIBI0 MOOWILHOIO TeJiedoHa.
Pa3BuTHE IEGHHOCTHOr0 OTHOIIEHHS K H3y4aeMbIM HAa YPOKaX (PU3HKH 00beKTaM
U 0CBaHBaeMbIM BH/IaM JesATeIbHOCTH. O0bsicCHeHUe MPUHIUIIHAIBHOTO
Pa3IuYus NPUPOABI YIPYTHX U 3JeKTPOMArHUTHBIX BOJIH. M310:KeHne cyTn
IKO0JOTMYeCKHX MPOGJIeM, CBSI3AHHBIX € JIeKTPOMATHUTHBIMHU KOJIe0aHUSIMH H
BOJIHAMH.
O0BsicCHeHNE POJIH 3JIeKTPOMATHUTHBIX BOJIH B COBPeMEHHBIX HCC/IeI0BAHUAX
Bcenennoi

5. OIITUKA

Ilpupooa ceema

I[IpuMeHeHNe HA MPAKTHKE 32KOHOB OTPAsKEeHUS M MPeJIOMJIEHUS CBETA MPH
pelleHnH 3a1a4.

Onpenesienne cNeKTPAJIBLHBIX TPAHUL YYBCTBUTEIbHOCTH Y€J0BEYECKOro IJ1a3a.
YMeHue cTPOMTH H300pakeHHs IPeIMETOB, AaBaeMble JuH3amu. Pacuer
PACCTOSIHHSA OT JIMH3bI 10 H300paKeHus MpeAMeTa.

PacueT onTH4YeCKOH CHIIbI JIMH3BI.

H3mepenne poKyCHOro paccTOSTHUS JIMH3bI.

HcnbiTanne Moaesieil MUKPOCKONA U TeJIeCKONa

Bonnoevie ceoiicmea ceema

Hao.roneHne siBjeHns1 MHTepdepeHI 3J1eKTPOMATHUTHBIX BOJIH.
Hao.roneHne siBjaeHHs1 AM(PPAKIUHU 3JIeKTPOMATHUTHBIX BOJIH. Hadmonenune
SIBJIEHUS MOJISAPU3AaLMH 3JIEKTPOMATHUTHBIX BOJIH. MI3MepeHne 1IMHBI CBeTOBOM
BOJIHBI 110 pe3y/IbTaTaM Ha0/110ieHus BJaeHns1 HHTepdepenuuu. Hadmaonenue
siBJIeHus Judpakuuu ceeta. HadmoneHue sijieHUus NOJSPU3aLUU U JHCIIEPCHU
cpeta. [louck paziamumii 1 cxoacTBa MesKAY IHPPAKIHMOHHBIM U
JUCIEePCHOHHBIM CIIEKTPaMH.

IlpuBeneHue NPUMePOB NOSIBJIEHNS B IPUPO/E U UCI0JIL30BAHUS B TEXHHKe
siBJIeHU# nHTep(depeH UM, Tu(pPaKIMH, NOJAPU3ALNA U AUCIIEPCHH CBeTAa.
IlepeunciieHHe MeTOA0B MO3HAHUSI, KOTOPbIE HCIIOIb30BAHBI IPH U3y4YEeHHH
YKa3aHHBIX SABJIEHMI
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IIpooonscenue madnuyvl

Conepxanue 00y4ueHuUst

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH CTY/ICHTOB (Ha YPOBHe
YueOHBbIX J1eiicTBHIi)

6. 2JIEMEHTBI KBAHTOBOW ®U3NKHA

Keanmoesas onmuka

Hao.ronenne gorodnexkrpuyeckoro 3pdexra. Oobsacuenne 3akoHoB CroJieToBa
HA OCHOBE KBAHTOBBIX IPEACTABJICHHUI.
Pacyer MmakcuManbHON KHHETHYECKOIl JHEPIHUHU 3JIEKTPOHOB NIPU
dorornexTpuueckom 3 dexre.
Omnpenesienne padoTbl  BBIXOAA JJIGKTPOHA 10 rpaduky 3aBHCHMOCTH
MAKCHMAJILHOI KHHETHYeCKOi IHepruu (oTO3JIEKTPOHOB OT YACTOThI CBETA.
3mepenne padoThl BLIX0Ja 3JIEKTPOHA.
Ilepeuncienne npuOOPOB YCTAHOBKH, B KOTOPBLIX IpHMeHseTcss  0e3-
MHEPUUOHHOCTH (poT0dIdPexTa.
OO0bsicHeHHEe  KOPIYCKYJISIPHO-BOJIHOBOIO  JIyajau3Ma  CBOiicTB  (OTOHOB.
O0bsicHeHHe POJIM KBAHTOBOI ONTHKH B Pa3BUTHU COBPEMEHHOMH (PU3HKH

Du3uka amoma

Hao0.1101eH1e JIMHEHYaTbIX CIEKTPOB.
PacueT 4acTOThI M AJIMHBI BOJHBI HCITYCKAEMOTI'0 CBETAa NPH Nepexojie aToMa
BO/IOPO/Ia M3 OJJTHOTO CTAIHOHAPHOIO COCTOSIHMS B Apyroe. O0bsicHeHHe
MPOUCXOKICHHUS JUHeYaToro cneKTpa aToMa BoA0pPOAa U pa3juyus
JIMHEHYATBIX CIIEKTPOB Pa3/IMYHbIX ra3os. MccienoBanue JuHeiiyaToro
CHeKTpa.
HccaenoBanue npuHIMIa paéoThbl JIOMHHeCHeHTHOMH Jamnbl. Habmonenue n
o0bsICHeHHe MPUHINNA JeiicTBUs Ja3epa. [IpuBeeHne npuMepos
HCIO0JIb30BAHN J1a3epa B COBPeMeHHOM Hayke H TeXHHKe.

HUcnonb3zoBanue MWMHTepHeTa M 1noucka uWHGoOpManuMu O MepCclneKTHBax|

npuMeHeHHs 1a3zepa

Duzuka amommnozo aopa

Habaronenne TpexoB anbda-yactun B kamepe Buiibcona. PerucrpupoBanne
siIePHBIX U3JIy4YeHMii ¢ moMoumbIo cueTynka I'eiirepa.
PacueT 3HepruM cBsI3M ATOMHBIX siiep.
Onpenenenue 3apsiia H MacCcOBOIr0 YHCJIa AaTOMHOIO SI/iPa, BOSHHKAIOLIET0 B
pe3yJbTaTe PaiMOAKTUBHOIO pacnaja.
BrbiunciieHne 3Hepruu, 0cBo00KIaI0LIEHCSl IPH PAAHOAKTHBHOM pacnaje.
OnpenesieHue NPOAYKTOB siI€PHOI peaKIuHu.
Bbruncienune 3Hepruu, 0cBo00KIAI0LIEHCSI IPH SIAEPHBIX PeaKIMX.
INonuMaHne NpeMMyLIeCTB H HEJIOCTATKOB UCIOJIb30BAHHS ATOMHOM HEPrUH U
HOHM3MPYIOIINX U3Ty4YeHHil B IPOMBINLIEHHOCTH, MeHIIMHE.
M3in0:keHne CyTH 3KOJOTHYeCKHX MpodjeM, CBA3aHHBIX C OHOJIOrHYeCKHM
neficTBMEM PAIHOAKTUBHBIX M3J1y4YeHHIA.
IIpoBenenue Kiaccu(PuKALUU FJIEMEHTAPHBIX YACTHI 110 UX PU3HMYECKUM
XapaKTepucTHKaM (Macce, 3apsily, BpeMeHH *KU3HHU, CHUHY U T.J.).
IonnMaHue HEHHOCTel HAYyYHOro MO3HAHUSI MHPAa He BOOO1Ie 1J1s1
YyeJI0BeYeCTBA B [EJI0M, a ISl KaXKA0r0 00y4aroerocst JH4HO, eHHOCTei
OBJIa/IeHUsI METOAOM HAYYHOr0 MO3HAHUSA /IJISl JOCTHKEHHUS ycrexa B JII000M
BH/Ie IPAKTHYECKO JesiTeTbHOCTH

7. 3BOJIOLMSI BCEJEHHOM

Cmpoenue u pazeumue
Bcenennoiu

Habn1onenue 3a 3Be3namu, Jlynoii u niianeramu B tesieckon. Haémonenune
COJTHEUHBIX MATEH ¢ MOMOIIbIO TeJeCKONa H COJTHEYHOI0 JKPaHa.
Hcnoan3oBanue NMHTEepHeTA I MOUCKA H300pakeHHII KOCMUYECKUX 00bEKTOB
U uHGopManuu 06 ux ocodeHHoCcTAX OOCyKIeHNe BO3MOKHBIX CLICHAPHEB
spoionuM Beenennoii. Ucnonb3oBanue UHTepHeTa 111 MOMCKA COBpPeMeHHOM
uHopmanuu o passutuu Beesennoi. Ouenka ungopManuu ¢ NO3HINH ee
CBONCTB: JOCTOBEPHOCTH, 00bEeKTUBHOCTH, IIOJIHOTHI, AKTYJIbHOCTH H T. J.
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OKonuaHnue madauyvl

Copnepsxanue o0yyeHust XapaKTepuCcTHKAa OCHOBHBIX BH/IOB JIeSITEJIbHOCTH CTY/IEHTOB (Ha YPOBHe
Y4eOHBIX el CcTBHIi)

Deonrwoyusn 36e30. l'unomesa
npoucxoixcoenusn
Conneunoii cucmemul BbIunciieHHe JHepPrum, 0CBO00KIAI0LIEICsI P TePMOSIIEPHBIX peaKIusX.
DopMyIHPOBKA POGJIEM TePMOSIIEPHOIi JHEPreTHKH.

O0bsicHeHMe BJIMSIHUS COJIHEYHO# akTUBHOCTH Ha 3emutio. [loHuManue posin
KOCMHYECKHX MCCJIeI0BAHMIA, HX HAYYHOI0 ¥ YKOHOMHYECKOr0 3HAYEHUSI.
O0cy:k1eHne cOBpeMeHHBIX THNO0Te3 0 MpoucxokaeHuu CoTHEYHOH CHCTEMbI

YYEBHO-METOAUYECKOE U MATEPMA/\bHO:TEXHI/I‘—IECKOE
obECNEYEHUE IPOTPAMMbI YYEBHOU AUCLUHUTNAUHDI
«OU3UKA»

Kabunet 0e3onacHocTH xu3HeaeaTeabHocTy Ne39

- pabouee MeCTO MpenojaBares;

- paboune MecTa 00yJaroLUXcs;

- TUTaKaThI,

- CTCH/IBL;

- TFOKCMETP;

- OTHETYIIUTEIH;

- pecrupaTophl;

- IPOTHBOTA3bl QUIBTPYIOIINE;

- CEKYHOMED;

- TEMaTUYECKHE TUIAKAThI, CTCH/IBI;

- yueOHO-METOJMUECKUEe MaTepUabl: MHCTPYKIIMOHHBIE KapThl /U1 IPOBEICHUS
NPaKTUIECKHUX 3aHITHH, KOMIUIEKT UHINBUAYATBHBIX 3aIaHUH [T 00yJaroInuXCs,
KOMILJIEKTHI KOHTPOJIBHBIX BOIIPOCOB U 33JaHUM /ISl TECTUPOBAHUS;
MoOubHbBIN TpoeKInOHHbIN KoMIUIeKT: Hoyroyk Samsung ND-RC710 MynsTume anitHbIi
npoekTop RoverLight DVS 850

DKpaH NepeHOCHON

Onepanuonnas 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, LibreOftice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.
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KoMmnbroTepHbIii Kace ¢ JIMIEH3HOHHBIM TPOTPAMMHBIM 00ECTICUEHUEM H
MYJIbTUMEAUHHBIM ITpoekTopoM Nel()

- TEXHHYECKUE CPEJICTBA OOyUCHUS:

Cuctemnsrii 6710k (10 mt.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250
Gb, DVD/RW

MonwuTop (10 mt.): LG Flatron W1943C

Cuctemnsrii 6;10k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

MounuTtop: LG Flatron W1943C

[Tpuntep Samsung ML-1640

Cxkanep HP Scanjet G2410

Ayamno KOJIOHKH

Oneparmonnas cucrema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: byxrantepus 8 yueOHas 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

KOMIIAC-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
[TomeneHue 17151 caMOCTOSITENbHOM paboThl (OMOIMOTEKA, YUTATBHBIN 3aJ1 C BHIXOJOM B
cetb VIHTEpHET)

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

Monwutop(6 mwrt.): BENQ E910

Cuctemnsrii 6710k: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

MonwuTtop: Acer V226HQL

M®YV: Canon IR 2520

Cuctemnsrii 6;10k: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Mounutop: Acer V2003W

Cxanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 mroiima

Ayamo KOJIOHKH

Onepanuonnas 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.



Jlutepartypa

OcHoBHas JiuTEpaTypa

1.Msxues I'.5. ®usuka. 11knace . Yued. nocobue mais o6meodp. Opranusanuii:0a3o8siii yposeHs/Ilog pen.
H.A. ITapdentreBoii -3-e n3n. — M: Ilpoceemenne, 2016.-432c.

2. Tpopumona T.W. PykoBoaCTBO K pemreHunto 3a1ad 1mo ¢usuke: yued. s By30B.-M.: FOpaiit, 2016

3. Jlykamuk B.1. CoopauK 3amau o ¢pusuke.-M.: [IpocBemenne,2016

4. Msxumes I'.5. @usnka. 11xmace . — M: IIpocBemenue, 2016

JlonoJiHUTEIbHAS JIUTEPATYpa

Camoiinenko I1.1. ®usuka (3nekTpoHHbIH pecype) :yueoHuk qis CIIO —M: Akanemus,2018.-
336c¢. —Pexxum pocryma:http;/www.academia-moscow.ru/catalogue/4831/349701/

HNuTepHer pecypcnl

1.Ilopran bBpsiHCKOrO TrOCYZapCTBEHHOrO arpapHoro yHuBepcutera Pazgen «Hayunas

oubmuoreka» [lomHOTEKCTOBBIE MOKYMEHTHI http://www.bgsha.com

2.1C «Enunoe OKHO AocCTyma K o0pa3oBaTelbHBIM pecypcamy». DenepaibHOro areHTCTBa

1o oopasoBanuto http://window.edu.ru

3.D5IeKTPOHHO-OMOIMOTEYHAs CHCTeMa H3aTeNbcTBa «JIanby http://e.lanbook.com/

4.ba3a nannbix «Aii [lu Op Menuax http://www.iprbookshop.ru/

5.0OnexktpoHHo-0ubnuoteunas cucrema « THOOPMUO» www.informio.ru

6.25eKTpoHHO-O0nOMMoTeuHas cucrema «Agriliby http://ebs.rgazu.ru/

7.2nekTpoHHO-0MOIMoTeyHast cucteMa "HanmonanbsHelii nudposoii pecype "PYKOHT"
http://rucont.ru

8.OnekrponHo-6ubmMoreynas cucrema "BOOK.ru" https://www.book.ru/

HUcnonb30BaHue AKTHBHBIX W HHTEPAKTHBHBLIX (opM mnposBeneHUs
3AHATHN

B nemsix peanuzanuyu KOMIETEHTHOCTHOTO TIOIX01a, M1 (DOPMUPOBAHKS U
Pa3BUTHSI OCBOEHHBIX KOMIIETEHIIUH OOYyYaIOIIUXCS, B TPOIECCE H3YUCHUS
oO1iero yd4eOHOro TMpeaMeTa MCIHOJB3YIOTCS CIEAyIONUe AaKTUBHBIE U
WHTEPAKTUBHBIC (DOPMBI TTPOBEICHUSI 3aHATHI:

TBOPYECKUE 3aaHUS

JeKIusa-0ecena,

JCKIUSI-TUCKYCCHUS,

JICKIIHSI C IPUMEHEHUEM OOpaTHOM CBS3H,

JICKIIUS —TTPE3CHTAIINA,

npoOJIeMHas JICKIIHS

METOJ1 pabOThI B MaJIbIX TPYIIIax

METO/I POEKTOB

NpEe3eHTAIUS Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUUHBIX CPEIICTB
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KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUSA YYEBHOM
TACIHATLITAHBI

KOHTpOHL U OLCHKa pE3YJIbTAaTOB OCBOCHHSA MOUCHUIUIMHBI OCYHIECTBIIACTCSI MPENOAAaBaTEIIEM B

nporecce IMPOBEACHHS YCTHOTO M INHCBMEHHOTO — OIpoca,

TECTUPOBAHNA, a TaKXKE BBIIIOJHCHUA

00yJaroInMICs HHANBUAYATIbHBIX 33aHUH, TPOEKTOB, UCCICIOBAHMUI.

Pe3ysabTaThl 00yUeHus1
(mpeMeTHbIE pPe3yJbTaThl)

@DopMBbI M METOAbI KOHTPOJIS H OLIEHKH
pe3yJabTaToOB 00yUeHuUs!

B pe3yJibTaTe 0CBOCHUS AUCUMILIMHBI 00y4Yaromuiics
10JI3KEeH MPOJEMOHCTPUPOBATH NpeMeTHbIEe
pe3yJabTaThl 0CBOCHHS Y4eOHOMH M CUMIIMHBI
""®duzuka':

- c(hOpPMHUPOBAHHOCTH MPEICTABICHUH O MECTE XHMUH B
COBPEMEHHOI HAyYHOU KapTHHE MUpPA; IOHUMaHHUE POJIU
(br3uKK B GOPMHUPOBAHUH KPYyro3opa B QyHKIIMOHAITEHOM
rPaMOTHOCTH YEJIOBEKA JUIsl PEILIECHUS IPAKTUYECKUX
Bajag,

OmnepaTHBHBIA KOHTPOJH B (hopMme:

- IPOBEPKH U OLIEHKH J1a00paTOPHBIX PadoT;
- BBITTOJIHEHHE JIOKJIA/IOB;

- IpOBEpKa U olleHKa pedepartos;

- IPOBEpPKa U OIIEHKA MPe3CHTALHIH;

- 3aI[UTa IPOCKTOB;

- TECTOBBIM KOHTPOJIb.

- BJIaJICHKE OCHOBOIIOJIATAOIAMY (PU3HYCCKIMU
[MOHATUAMU, TCOPUAMHU, 3aKOHAMU U 3aKOHOMEPHOCTAMU;,
YBEPEHHOE MOJIb30BaHUE (DU3MUCCKON TEPMHUHOJIOTHEH U
CHMBOJIUKOM;

OnepaTHBHBIA KOHTPOJIBb B hopMme:

- MPOBEPKH U OIICHKH JJAOOPaTOPHBIX PadoT;

- UHAUBUYaAJIbHBIA YCTHBIN OIPOC;

- (hpOHTANIBHBIH YCTHBIH ONPOC;

- TECTOBBIA KOHTPOJIb;

- BBITIOJHEHHE JTOKJIAI0B;

- HaOIIOICHUE 32 HABBIKAMHA Pa0OTHI B TII00ATBHBIX,
KOPIIOPATHBHBIX U JIOKATHHBIX HHPOPMAIIHOHHBIX CETSX;
- IPOBEpKa U OICHKA pedepaToB.

- BJIaJleHNEe OCHOBHBIMH METOJIaM1 HAyYHOTO TIO3HAHNS,
ICIIOJIb3YEMBIMH B (DU3HKE : HAOIIIOICHUEM, OITUCAHHEM,
M3MepeHNeM, SKCIIEPUMEHTOM; YMEHHE 00pabaThIBaTh,
OOBSCHATH PE3yIbTATHI IPOBEICHHBIX ONBITOB M JEIaTh
BBIBO/IbI; TOTOBHOCTB U CIIOCOOHOCTh MPUMEHSITh METO/IbI
MO3HAHUS [TPH PELICHUH MPaKTHYECKUX 33134,

OmnepaTHBHEIH KOHTPOJH B (hopMe:

- IPOBEPKH U OLIEHKH J1a00PaTOPHBIX PadoT;
- TECTOBBI KOHTPOJIb;

- 3aIllUTa MPOEKTOB.

- ChOPMHUPOBAHHOCTh YMEHUS ]aBaTh KOJIMUECTBEHHbIC
OLEHKH 1 POU3BOJIUTH PACUEThI M0 (PU3UMIECKUM
(bopMynam U ypaBHEHHSM;

OmnepaTUBHBIM KOHTPOJIH B (hopMme:

- POBEPKH U OLIEHKH JJabOpaTOPHBIX paboT;
- BBITIOJTHEHHUE JIOKJIA/I0B,;

- MPOBEpPKa U OlIEHKa pedhepaToB

- 3aI[UTa IPOCKTOB;

- TECTOBBIA KOHTPOJIb;

- BJIAJICHUC ITpaBUJIaMU TCXHUKU 0e30IMacHOCTH npu
MCIIOJIb30BAHUU DJICKTPUYCCKOI'O0 TOKA;

OmnepaTHBHBIH KOHTPOJIb B hopme:

- IPOBEPKH U OLIEHKH J1a00paTOPHBIX PadoT;
- IPOBEPKa KPOCCBOPOB;

- (PpOHTAIIBHBIHA YCTHBIN OIPOC;

- IPOBEpKa U OlleHKa pedepaTos.

- COPMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 110
OTHOIICHHUIO K (GU3NIECKON HHPOPMALINH, TTOTydaeMOi 13
[Pa3HBIX HCTOYHHKOB.

OmnepaTuBHBIH KOHTPOJB B hopme:

- IPOBEPKH U OLIEHKH J1a00paTOPHBIX PadoT;

- TECTOBBII KOHTPOJIB;

- 3aIIUTa IPOCKTOB;

- BBITIOJTHEHUE WHANBHIYAIBHBIX 3a/IaHIH C IPIMEHECHHEM
Internet

IIpomexxyrounas arrectanus B hopme anudhepeHIIPOBAHHOTO 3a4eTa 10 3aBEPIICHNI0 Kypca JUCIUTUINHBI
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@DopMBbI U METObI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4eHH s 10IKHBI
MO3BOJISITH IPOBEPATH Y 00y4a0IIUXCS He TOJbKO ¢()OPMUPOBAHHOCTH NPeIMETHBIX
pe3yJibTaTOB, HO M Pa3BUTHE JUYHOCTHBIX M METANPeIMETHBIX Pe3yJIbTATOB

o0y4eHmusl.

Pe3yabTarsl
(JINYHOCTHBIE H MeTanpeAMeTHbIE)

OcHOBHBIE ITOKAa3aTeJaHn
OLIEHKHU pe3yJbTaTa

@opMbl 1 METO/IbI KOHTPOJISI
OLCHKH

JIN4HOCTHBIE pe3yJabTarTbl

- TOPJAOCTH U YBAKECHUS K HICTOPUU U
JOCTIDKEHISIM OTEYEeCTBEHHOM (pr3mdecKoit
HayKW;, (PU3NIECKH TPAaMOTHOE TIOBEACHHUE B
po(heCCHOHATBHOM NeATeTHHOCTH U B OBITY
Ipu OOPAIICHUH C IEKTPUICCKAM TOKOM,
MaTepHaJlaMH U IIPOIIECCAMU;

- TIPOSIBJICHUE
Ipa)KIaHCTBEHHOCTH,
MaTPUOTU3MA;

- 3HAHUE HCTOPUU CBOEH
CTpaHBbI;

- IEMOHCTpAIHs MOBEJACHHUS,
JIOCTOMHOTO rpakaaHuHa PO

WurepnipeTaiiust pe3yibTaToB
HaOJTIOICHU# 32 IESITENbHOCTHIO
obyJaromierocsi B mporecce
OCBOCHHS 00pa30BaTEILHON
MPOTPaMMBbI

- IPOBEPKH U OI[CHKHU
mabopaTOPHBIX padoT;

- TECTOBBIH KOHTPOJIB;

- 3aIIUTa IPOCKTOB;

- BEITIOJTHEHNE WHANBUAAYAIbHBIX
3a/laHuil ¢ npuMeHeHreM Internet

TOTOBHOCTH K IIPOJOJLKECHUIO o6pa3013aHI/m u

- IPOSIBIICHUE aKTUBHOMN
JKU3HCHHON MO3HIINH;

- IPOSIBJICHNE YBAXKCHMS K
HAaIIUOHAJIBbHBIM U
KyJIbTYPHBIM TPaTULIHAM
HapojoB PO;

- YBaXKeHUE
00II1eYET0BEYECKHX U
JIEMOKPATUYECKUX LIEHHOCTEN

- AEMOHCTpald TOTOBHOCTH K

WuaTepnpeTanus pe3ynbpTaToB
HaOJIOICHUIT 32 JeITEeITbHOCTEIO
00yJaroIerocs B mporecce
OCBOEHHUS 00pa30BaTEILHON
NIPOTPaMMBI.

- IPOBEPKH U OLICHKH
nabopaTtopHbIX paboT;

- IPOBEpKa KPOCCBOPAOB;

- (DpOHTANBHBIN YCTHBIH OTPOC;

- IPOBEpPKa U OIICHKA pedepaToB.

[IOBBINICHUS] KBaJIM(UKAUMKA B M30paHHOM | MCIOJHEHUIO BOMHCKOTO

[ipodecCHOHANBHON JeATeTbHOCTH u | nonra

POBEKTUBHOE OCO3HAaHWE POJH  (UIUUECKHUX

KOMIIETEHIIUH B 3TOM;
- IEMOHCTpauus Wurepnperarust pe3yJibTaToB
c(hOpMHUPOBAHHOCTH HaOJTIOZICHUH 32 IeSITeNbHOCTHIO
MHPOBO33PEHHS, oOyyatorerocs B Iporecce

YMEHUEC HCIIOJIb30BATh JOCTHXKCHUA
COBPEMEHHOM ¢usngeckoit HayKu u
cbn:mqecxnx TEXHOJIOTHI JJIA  TIOBBIIICHUA

COOCTBEHHOTO HMHTEIJIEKTYaJbHOTO PAa3BUTHS B
BEIOpaHHOM PO eccnoHaIBHOM e TeTbHOCTH;

OTBEYAIOIIEr0 COBPEMEHHBIM
peanysm;

- IPOSIBJICHNE OOIECTBEHHOTO
CO3HaHHS;

- BOCIIUTAHHOCTH U
TAKTHUYHOCTD,

- IEMOHCTpAaus TOTOBHOCTH K
CaMOCTOSATENBHOM,
TBOPUYECKOH JIeATEIILHOCTH

OCBOCHUsI 00pa30BATEIHHOM
IIPOTrPaMMBbI

- HaOJIIOIEHNE 32 HaBBIKAMH
paboThI B TII0OATBHBIX,
KOpHOpaTI/IBHBIX U JIOKAJIBHBIX
HHq)OpMaL[PIOHHBIX CCTAX,




MeTanpeJIMETHbIC PE3YJbTaThl

MO3HABATEILHOW EATEIBHOCTH M OCHOBHBIX
WHTEJJICKTYalIbHBIX ONepalnuii (MMOCTaHOBKH
3a1a49d, GOpMyITUPOBAHUS THIIOTE3, aHAIN3A U
CHHTE3A, CpaBHCHUS, 00001IeHNS,
CHCTEMAaTH3allii, BBIABICHWS  MPUYHHHO-
CICACTBEHHBIX CBS3€H, IIOMCKAa aHaJOroB,
(hopMyJTHpOBaHHS BBIBOJOB) IS PEIICHHS
MIOCTaBJICHHOM 3a7a4H, MIPUMEHEHNE
OCHOBHBIX METOJIOB TO3HAHUS (HAOIIOACHUS,
Hay4yHOTO OJKCIEPUMEHTAa) JJs H3y4YeHHUs
Pa3IUYHBIX CTOPOH (U3NYECKUX OOBEKTOB H
MIPOIIECCOB, C KOTOPBIMH BO3HHMKAET
HEOOXOIUMOCTh CTaJIKUBAThCS B
npodeccroHaIbHOM chepe;

- OpraHu3aris
CaMOCTOSITENIBHBIX 3aHATHII B
X0JIC U3YUCHUS
00111600pa30BaTEIILHBIX
JHCIUTUTHH;

- yMEHHE TTAHUPOBATh
COOCTBEHHYIO ICSATEIBHOCTD;
- OCYIL[ECTBIICHHE KOHTPOJIS U
KOPPEKTUPOBKHU CBOEH
JIeSITEIbHOCTH;

- UCTIONIb30BaHKE PA3TUYHBIX
PECYPCOB ISl TOCTHIKCHUSI

MMOCTABJICHHBIX IEICH

WurepnpeTaiius pe3ysibTaToB
HaOJIIOIEHNH 32 IeITETbHOCTRIO
oOyugaromerocs B mporecce
OCBOCHHS 00pa30BaTEeILHON
MPOTPaMMBbI

- BBITIOJTHEHNE WHANBUAYAIbHBIX
3aaHull ¢ npuMeHeHneM Internet

HCTONB30BaHUE PA3IMYHBIX MCTOYHHKOB JUIS
[roTydeHns (U3NIEeCKON HHpOpMaN, YMEHNE
PIICHUTh €€ JIOCTOBEPHOCTH ISl JOCTHIKCHHUS
KOPOIIIMX PEe3yIbTaTOB B INPO(ECCHOHATEHON

Cdepe;

- IEMOHCTPAIHSI
KOMMYHHKATHBHBIX
CIIOCOOHOCTENH;

- YMEHHE BECTH JIHAJIOT,
YUYUTBIBAsI TIO3UIIHIO JAPYTHX
YYaCTHHKOB JIESITEIbHOCTH;
- YMCHHUE Pa3peIInuTh

KOH(IUKTHYIO CUTYaIHIo

WHTepnperanyst pe3ynbTaToB
HaOJIIOJICHUH 32 AESTEIbHOCTBIO
oOyyatorerocs B Iporiecce
OCBOEHHsI 00pa30BaTEIbHOM
MPOTPaMMBI.

- HaOJIoZIeHNe 32 HAaBBIKAMH
paboTHI B III00ANBHBIX,
KOPIOPATHBHBIX U JIOKAJIbHBIX
MH()OPMALIMOHHBIX CETSIX;
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