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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma y4deOHOU aucuuiiuHbl «DuU3MKa» MpeIHa3HaueHA Ui H3y4CHUS
¢busuku nns npodeccuit cpeqHero NMpoecCUOHaIBFHOTO 00pa30BaHUS €CTECTBEHHOHAYYHOTO
npodwmist no npodeccun 43.01.09 Iloap, konguTEp.

PabGouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemgHero oobmiero
oOpa3oBaHus, ¢ yuyetoM [IpumepHOil mporpaMMbl 001I€00pa30BaTENHHON yUeOHON TUCITUTLIAHEI
«Dwusukay 1 npodecCHoHaNBbHBIX 00pa30BaTeNIbHBIX OpraHu3aIui, pekoMeHioBanHoit OI'AY
«®UPO» B KauecTBe MPUMEPHOM MPOrpaMMBbI JUIsl pealn3allid OCHOBHOM MpogecCHOHATBLHON
obpazoBatenbHOl Tporpammbl CITIO Ha 6a3e oCHOBHOTO 00IIEro oOpa3oOBaHHS C MOJIYYCHHEM
cpennero obmiero odpazoBanus (rmporokon Ne 3 ot 21 urons 2015 r PeructpannoHHbI HOMED
peuenzuu 384 ot 23 wurons 2015 r.), IlpumepHoit ocHOBHOI 00pa30BaTENBHOW MPOTPAMMBI
cpenHero obiero oopa3oBaHus, 0J00PEHHON perieHneM (eneparbHOro y4eOHO-MEeTOANYECKOTO
ob0benuHeHHs 1o oOmeMy oOpazoBaHuio (mpoTokon oT 28 wutoHs 2016 1. Ne 2/16-3), B
COOTBETCTBUM ¢ PekoMEeHIanusIMu 10 OpraHU3aIyy IMOIyYeHHs CPEeIHEro o0Iero oopa3zoBaHus
B IIpeJieax OCBOCHHUS 00pa30BaTeNbHBIX MPOTpaMM CpeHEero mpodeccuoHaIbsHOro 00pa3oBaHus
Ha 0Oaze OCHOBHOrO oOmero ooOpa3oBaHus C ydeToM TpeOoBaHUil  (emepanbHBIX
roCy/lapCTBEHHBIX ~ 00pa30oBaTENbHBIX CTaHIAPTOB M  MoJlyyaeMoil mpodeccun  wiu
CHENMATBHOCTA  CpelHero mnpodeccuoHalpHOrO oOpa3zoBaHus (muchkMo Jlemapramenta
roCyJapCTBEHHON TOJUTUKH B chepe moaroroBku pabdoumx kaapoB u JIIO MwunHoOpHAyKH
Poccun ot 17.03.2015 Ne 06-259) u «OO6 yrouHenuun Pexomenpamuii 1o OpraHu3anuu
MOJIYUEHUSI CPEeHETO 00IIero o0pa3oBaHus B MpeeIax OCBOCHUS 00pa30BaTENbHBIX IPOrpaMM
cpenHero mpogeccHoHaIFHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHHS C yU4ETOM
TpeOoBaHuil (eaepanbHBIX TOCYIAPCTBEHHBIX O00pa30BaTENbHBIX CTAHAAPTOB W IOJIy4aeMOM
npodeccud WM  CIEHUATBHOCTH CPENHEro NpOoQecCHOHAIBHOTO 00pa3oBaHHs (ITHUCHMO
JlemaprameHTa roCyZapCTBEHHOW MONUTUKH B cdepe MOATOTOBKH pabouux kaapo u [I1O
Muno6puayku  Poccum ot 17.03.2015 Ne 06-259) wu IIpumepHbIX mporpamMmm
0011e00pa3oBaTeNbHbIX y4eOHBIX AMCHUUIUIMH A NPOQPECCHOHATIBHBIX 00pa3oBaTEeIbHBIX
OopraHu3anui (2015r1.) (Onobpeno Hayuyno-mMeTonnueckum COBETOM Hentpa
npogeccroHanbHOro oopasoBanus u cucreM kBanupukanuit PI'AY «OUPO» IIporokon Ne 3 ot
25 mas 2017 1.).

IIpu  ocBoenuu mnpodeccun 43.01.09 IloBap, koHIUTEp H3y4yaeTcs Kak Oa30BBIN
y4eOHBIN TPeIMET.

Copnepxanue nporpamMmbl «PHU3MKa» HAPABIECHO HA JOCTHKEHHE CIIEIYIOIINX LIEIIeH:

- OCBOCHHME 3HaHMH O (yHIAAMEHTaJbHBIX (PU3NYECKUX 3aKOHAX W MPHUHIHUIAX, JIEKAIUX B
OCHOBE COBPEMEHHOH (PU3MUECKOW KapTWHBI MHpa; Hanbojee BaXXHBIX OTKPBITHSAX B 00JIAaCTH
(u3KKYM, OKa3aBIIUX OIPEACISAIONICe BIUSHUE HAa PAa3BUTHE TEXHUKU M TEXHOJIOTH; METOJax
HAYYHOTO TTO3HAHUS IPUPO/IBI;

- OBJIaJICHUE YMEHHUSIMHU MPOBOJUTH HAOIONCHUSA, TIIAHUPOBATH M BBINOJIHATH SKCIIEPUMEHTHI,
BBIJIBUTATh TUIOTE3bl U CTPOHUTH MOJENH, MPUMEHSATH IOJNyYeHHbIE 3HAHHUA MO (DU3MKE IS
00BsiICHEHUSI Ppa3HOOOpa3HBIX (UINYECKUX SBICHUH UM CBOWCTB BEIIECTB; MPAKTHYECKU
WCIIOJIb30BaTh  (PU3MYECKHE 3HAHUSA; OLEHUBATh JOCTOBEPHOCTb ECTECTBEHHOHAYYHOM
uHpOpMaIHH;

- pa3BHUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIBHBIX M TBOPYECKHUX CIOCOOHOCTEH B
mpouecce MpPHOOpeTeHUs 3HAHWKW M yMEHUH MO (HU3MKE C HCIOJIB30BAHUEM Pa3THMYHBIX
MCTOYHHUKOB HH(OPMAITUK U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH;

- BOCIIUTaHHE YOEXJIEHHOCTH B BO3MOXKHOCTHM TO3HAaHUS 3aKOHOB HPUPOABI, UCIOJIb30BAHUSL
JNOCTHXKEHUH (pU3uKK Ha OJaro pa3BUTHSI YEJIOBEUECKOM IMBUIN3AIUY;



- HEoOXOIMMOCTh COTPYJHHYECTBA B IHPOIECCE COBMECTHOTO BBINOJHEHHUS — 3ajad,
YBOKUTEIBHOI'O  OTHOIIEHUS K MHEHHUIO OINIOHEHTa Ipu  OOCYXJIeHHMH IpolieM
€CTECTBEHHOHAYYHOTO  COJEp)KaHUs; TOTOBHOCTM K  MOpPAJIbHO-3THMYECKOM  OILICHKE
UCIOJIb30BAaHUS HAYYHBIX JIOCTHKEHUH, YYBCTBA OTBETCTBEHHOCTH 3a 3alUTY OKpYXKarolen
Cpelsl;

- HCHOJb30BAHME NPUOOPETEHHBIX 3HAHUN M YMEHMH U1 pELICHHUs INPaKTHUYECKUX 3ajad
MOBCETHEBHOM JKM3HHU, oOecredyeHus: 0e30MacHOCTH COOCTBEHHOM JKH3HH, PAIMOHAIHLHOTO
IIPUPOJIOIIOIB30BAHMS U OXPAHbl OKPYKAIOLIEH cpeibl 1 BO3SMOXHOCTh IPUMEHEHUS 3HAaHUH MTpH
peleHNH 3a/1a4, BO3HUKAIOIIUX B TIOCIIEAYIOUICH MPOopeCCHOHATEHON 1eATEIbHOCTH.

B nporpaMMy BKIIIOYEHO colepkaHHE, HAllPaBICHHOE HAa (POPMHUPOBAHUE y CTYAECHTOB
KOMITETEHITNI HeoOxoauMbix miis kadecTBeHHOro ycBoeHust OITOIT CITIO na 6a3e OCHOBHOTO
o0mrero o0pa3oBaHus ¢ MOTYYCHHUEM CPEIHETO OOIIEro 00pa3oBaHUs; MPOTrpaMMBbI MOATOTOBKH
KBaJTM(HUIIMPOBAHHBIX PabOUnX.

B ocnoBe yueOHON aucrumauHbl «PU3MKa» JEKUT YCTaHOBKAa Ha (hopMupoBaHHE Yy
00y4aeMbIX CUCTEMbI 0a30BbIX MOHATHI (PU3UKHU U MPEACTABICHUN O COBPEMEHHON (U3NIECKOM
KapTMHE MHUpa, a TaKKe BbIPAaOOTKA YMEHHH MNPUMEHATh (U3NYECKHE 3HAHUA Kak B
poeCCHOHALHON ACATENBHOCTH, TaK U JUIS PEIICHHS KU3HCHHBIX 3a/1a4.

MHorue noyiokeHusi, pa3BUBaeMble (PU3UKOM, pacCMaTPUBAIOTCS KaK OCHOBA CO3/IaHUs U
WCIIOJIb30BAaHUsl MH(POPMALMOHHBIX M KOMMYHHKanuoHHbIX TexHosioruil (MUKT) — ognoro u3
HauboJiee 3HAUUMBIX TEXHOJIOTUYECKUX JJOCTHKEHUH COBPEMEHHOMN IIMBUIH3AIHH.

®u3uka maeT KIOY K TOHUMAHWIO MHOTOYHCIICHHBIX SIBICHMH W TIPOIIECCOB
OKpY’Kalolero Mupa (B €CTeCTBEHHOHAYYHBIX OOJIACTSAX, COLIMOJIOTHH, SKOHOMHKE, S3BIKE,
JUTEPATYpPE | 1Ip.).

B ¢wusuke ¢opmupyroTcs MHOTME BHJBI  JEATEIBHOCTH, KOTOPbIE  HMMEIOT
MeTarnpeIMeTHBIN XapakTep. K HUM B MepByro ouepeb OTHOCSTCS: MOJICITHPOBAHNE OOBEKTOB U
MIPOIIECCOB, MPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS, CUCTEMHO-UH(POPMAIIMOHHBIN aHaIM3,
dbopmynupoBaHHE THUIOTE3, aHAIM3 M CHUHTE3, CpaBHEHHE, OOOOIIEHHWE, CHUCTeMaTh3aIus,
BBISIBIICHUE TNPUYMHHO-CIEACTBEHHBIX CBsI3€H, MOMCK AaHAJOroB, YIpaBiIeHHE OOBEKTAaMH H
IpoIeccaMi; HMMEHHO 3Ta JUCLUIUIMHA I03BOJIET IO3HAKOMUTH CTYJIEHTOB C HAayYHBIMHU
METOJ[aMH TTO3HAHUS, HAYYUTh UX OTIMYATh TUIIOTE3y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

®du3uka uMeeT O4YeHb OOJIBIIOE M BCEBO3PACTAIOIIEE YUCIO MEXKIUCHUIUIMHAPHBIX
CBsi3el, MPUYEM Ha ypOBHE KaK MOHATUHHOIO ammapaTa, Tak ¥ MHCTpyMeHTapus. CkazaHHOE
MO3BOJISIET ~ paccMarpuBaTh (U3MKY Kak METaJAMCLUUIUIMHY, KOTOpas IpeloCTaBiseT
MEXIUCIMIITMHAPHBIN S3BIK JJIs1 OTMCAHUS HAYYHOH KapTHHBI MUDA.

du3uka ABISETCS CUCTEMOOOPA3yIOIUM (PAaKTOPOM JJIsi €CTECTBEHHOHAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOIBKY (pU3MUYecKue 3aKOHBI JIS)KAT B OCHOBE COJIEPKAHUS XUMHH, OWOJIOTHH,
reorpa¢ui, acTPOHOMHMHM M  CHEIMAIbHBIX  JUCHUIUIMH  (TeXHMYECKass  MEXaHHKa,
JJNIEKTPOTEXHUKA, DJICKTPOHWKA W JAp.). YueOHas mucuumuimHa «®Dusumka»  cosmaer
YHUBEpCAIIbHYIO 0a3y Ul M3y4deHHs oOuenpo(ecCHOHaNbHbIX W CHEIHAIbHBIX JUCIUIUIMH
3aKJ1aAbIBas PyHIAMEHT Ui IOCIEYIOUIEro 0OyueH sl CTyJCHTOB.

OOnanast JOTMYECKOW CTPOMHOCTBIO M OINMUPAsACh HA HKCIHEPUMEHTAIbHbIE (DAKTBHI,
ydeOHast nucrumuinHa «Pu3uka» GOPMHUPYET Y CTYIEHTOB MOMTMHHO HAYYHOES MHPOBO33PEHHE.
®dusnKa SABIAETCS OCHOBOW yUEHHS O MAaTEpUAIIbHOM MHUPE U pEIIaeT MpoOJIeMbl 3TOTO MUPA.

ConeprxkaHue yaeOHOH AUCIUIUTAHBI, peaTn3yeMoe MpPH MOATOTOBKE O0YJAIONIIUXCS IO
npodeccun 43.01.09 IloBap, KOHIUTEP €CTECTBEHHOHAYYHOTO MpodmiIs MpodhecCHOHATBHOTO
o0pa3oBaHUsl, HE UMEET SBHO BBIPAKEHHOW NPOQUIBHON COCTaBISIONIEH, HO MOBBIIIEHHOE
BHUMaHME MOXeT OBITh  yIEJIeHO u3yueHuto pasgena «ModekynaspHas  (QHU3HUKa.



TepmoauHaMuka», OTAENBHBIX TeM pa3aena «DIEKTPOAMHAMHUKA» M OCOOCHHO TeM
9KOJIOTUYECKOT0 COZIEPKAaHUsI TPUCYTCTBYIOIUX TOYTH B KaXJIOM pas3zele.

Teopetnueckue cBeieHU 10 (PU3UKE JTOTOIHAIOTCS IEMOHCTPALIUSMHE U JIAOOPATOPHBIMHU
pabotamu.

N3yuenne o06meoOpa3oBaTenbHOM y4eOHONH JucuMIUIMHBL «DU3MKa» 3aBepIIaeTcs
Mo/IBeIeHHEeM HTOroB B (opme auddepeHIUpoBaHHOIO 3ayeTa B paMKaxX MpPOMEXYTOUHON
atrectanuu ctyneHToB B mpouecce ocBoenuss OIIOIT CITO ¢ monmyyeHueM cpefaHero oOIIero
oOpa3zoBaHusl.
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1. MACHOPT PABOYEH MPOI'PAMMBbI YYEBHOM JUCHUIJINHBI
OU3UKA
1.1. O6GnacTe NPUMEHEHUS TDOTDAMMBI
PabGouas nporpamMma vueOHON MUCIMIUTMHBI «DU3HKaY SBISETCS YaCTHIO OCHOBHOM
npobeccroHanbHOW 00DazoBaTeNbHOM mporpaMmel B coorBerctBuu ¢ PI'OC CIIO mo
npodeccun 43.01.09 IToBap, koHaUTED.

1.2. MecTO NUCUMIUIMHBI B CTPYKType OCHOBHOH mpodeccHoHaIbHONH 00pa30oBaTeIbHOM
IIDOTrDAMMBI:
JUCLUTUIMHA BXOJIUT B MPO(HECCHH TEXHUIECKOTO MPOdUIIs

1.3.1lenu v 3a7aun TUCHMITIIMHBI — TpeOOBaHUA K pe3yJIbTaTaM OCBOEHUS TUCIUIINHBL:
Pe3ynbraThl 0cCBOGHUS YIEOHOM AUCITUILUINHBI
OcBoeHue copepkaHusi ydeOHOM ucuUIUIMHBL  «@Du3nka» 00ecnedMBaeT —JIOCTHXKEHUS
CTYZIEHTaMH CJIEYIOIINX PE3YJIbTaTOB!

® - IUYHOCIHBIX.
- YyBCTBO F'OPAOCTU U YBAKEHHS UCTOPUU U JOCTHKEHUSAM OTEUECTBEHHON (PU3NUECKON HAYKH;

®duznyecky IpaMOTHOE IOBEEHHE B MNPO(PECCHOHATBHOM AEATENTbHOCTH M OBITY IpH
oOparieHuu ¢ npudopamu U yCTPOUCTBAMU;
- TOTOBHOCTb MPOAOJDKEHHs O0Opa30BaHUs W TOBBIMIEHHS KBAIM(GHUKALMKM B H30paHHON
pOoeCCUOHANBHON JESITENbHOCTH U O0BEKTUBHOE OCO3HAHHE POJIM (PU3UUYECKUX KOMIIETEHIMH B
3TOM;
- YMEHHUE UCIOJIb30BaTh TOCTHXKEHUS] COBPEMEHHOM (pU3MUecKoi HayKu U GU3NYECKUX TEXHOIOTUI
JUISL TIOBBIIIEHHS COOCTBEHHOTO MHTEIJIEKTYalIbHOTO Pa3BUTHS B BBIOPAHHOM MpOQecCHOHATBHON
NeSITeNbHOCTH;
- YMEHHE CaMOCTOSTENIFHO 100BIBaTh HOBBIE JUIsl ce0s1 (PU3MUECKUE 3HAHUS, UCTIONB3YsI IOCTYITHbIE
WCTOYHUKU UH(OpMAIUH;
- YMEHHE BBICTPAaUBATh KOHCTPYKTUBHBIE B3aMMOOTHOIIEHHS B KOMaH/E IO PEHICHHIO OOIIMX
3ajad;
- YMEHHE YIpPaBIATh CBOEH IO3HABATEIBHOM AEATEIIBHOCTBIO, MPOBOAUTH CAMOOLEHKY YPOBHS
COOCTBEHHOTO
MHTEJUIEKTYaIbHOTO Pa3BUTHUS;

® - MemanpeoMemHbix:
- HCIOJb30BaHUE PA3NIUYHBIX BUIOB MO3HABATENLHON AEATENILHOCTH JUISl peIeHUs] (pU3HMUECKUX
3a7a4, NPUMEHEHHWE OCHOBHBIX METOJOB IO3HAHMs (HAOJIONEHMs, OIHMCAHMSA, HW3MEPEHUs,
9KCIEPUMEHTA) JIsl U3YUEHUsI Pa3JIMYHbIX CTOPOH OKpY KarolleH eiCTBUTENbHOCTH;
- UCTIOJIb30BaHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX ONEPALMii: TOCTAHOBKY 3a1auHl, (OpMYIMPOBaAHHE
TUIIOTE3, AaHAJIN3a U CHHTE3a, CPaBHEHUS, 00OOIIEHUs] CHUCTEMAaTH3alui, BBISIBICHUS MPUYUHHO-
CJICICTBEHHBIX CBS3€H, IMOMCKA aHAJIOroB, (pOPMYIMPOBAHUS BBIBOJIOB Ul M3YUCHHUS Pa3TUUHBIX
CTOPOH (pU3MYECKHX OOBEKTOB, SIBJICHUI M IIPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBAaThCs B poheccronanbHoil cdepe;
- YMEHHE F€HEepUPOBATh UEU U ONPENIENIATh CPEICTBA, HEOOXOUMBIE JUI UX pealn3aliiy;
- yYMEHHE HCIIOIb30BaTh PA3IMYHbIE WCTOYHHMKH IS TONydeHus (usndeckod uHopmanuu,
OLICHMBATH €€ JI0OCTOBEPHOCTD;
- YMEHME aHAJIM3UPOBATh U MPEICTABIATH HH(OPMAIMIO B Pa3IMYHBIX BUIAX;
- YMEHHUE IyOJIMYHO NPECTABIATh PE3yJbTaThl COOCTBEHHOI'O MCCIIEIOBAHMS, BECTU JUCKYCCHH,
JOCTYITHO ¥l TAPMOHUYHO COYETAask CO/IepKaHue M (popMbl rpescTaBisieMoi nadopmanum;

® - NpeoMemHbIX:
- ¢(OPMHPOBAHHOCTH MPEJCTABICHUIN O PO U MecTe (PU3MKH B COBPEMEHHOM Hay4HOM KapTHHE
MHpa; MOHUMaHUe (PU3NYECKOM CYIIHOCTH HaOmojaeMbIX BO BeenenHoil apnenuil, poiu Gpuznku B
(¢opmHpoBaHUM Kpyrozopa U (YHKIMOHAJBHOM TIPaMOTHOCTH YelOBeKa JJIsi pelleHus
MIPaKTUYECKUX 337124,
- BJIQJICHUE OCHOBOIIOJATalOMUMHU (PU3NYECKUMHU MOHSATUSIMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMH U
TEOPUSIMU; YBEPEHHOE MCTIONIb30BaHKUE (PH3HMUYECKOM TEPMUHOIOTHH 1 CUMBOJIUKH;



- BJAJCHUE OCHOBHBIMH METOJAaMHM HAYYHOTO T[IO3HAaHHs, UCIOIb3yeMbIMU B (H3HKE:
HaOJI0/ICHNEM, OTIMCAaHNEM, H3MEPEHHEM, IKCTIEPUMEHTOM,;

- yMeHHe o00OpabaThlBaTh pE3yJbTaThl H3MEPEHHH, OOHApyXHBAaTh 3aBUCHUMOCTb MEXIY
(bU3MYECKUMH BEIMYMHAMH, OOBSACHATH I10Jy4YEHHbIE Pe3y/IbTaThl U J1eJIaTh BBIBOIbI;

- c(pOpMUPOBAHHOCTH YMEHUS pPeIIaTh (PU3NUECKHE 3a1a4H;

- c(OPMUPOBAHHOCTh yYMEHHs TPUMEHSTH MOJYYEHHbBIC 3HAHUS JUIS OOBSICHEHUS (PH3UIECKUX
SBJICHUM B mpupone, npoeccCHoHaTbHOU cdepe W Ui NPUHATHA NPAKTHYECKUX PpELIeHUi B
TIOBCETHEBHOM JKU3HMU;

- c(hOopMHPOBAaHHOCTh COOCTBEHHON TMO3WIMM MO OTHOUICHUIO K (hu3mueckod uHpopmanuu,
MOJTy4aeMOU U3 Pa3HbIX HCTOUYHHUKOB.

1.4. PexoMeH1yeMoe KOJIMYECTBO YaCOB HA OCBOCHUE MPOTPAMMBI AUCLUIUINHBL:

MaKCHMaJIbHOH y4eOHOM Harpy3ku oOydaromierocs: 162 gaca, B TOM YHCIIE:

00s13aTeNpHOM ayTMTOPHOU yueOHOM Harpy3ku oOy4daromerocs 108 gacos;

CaMOCTOSITEIbHON paboThI o0yyatorierocs: 54 yaca.



1. CTPYKTYPA U COJIEP)KAHUE YYEBHOMW IUCHUILIAHBI
2.1.00beM yueOHOM TUCIMIUIMHBI U BUbBI YI€OHOH pabOThI

Bujn ydueOHOI paboThI

O0BeM YacosB

MaxkcuManbpHas yueOHas Harpys3ka (BCero) 162
OO0s3aTenpHas ayIuTOpHAs yaeOHast Harpy3ka (Bcero) 108
B TOM YHCJIE:

1abopaTopHbIe PAOOTHI 9
KOHTPOJIbHBIE PAOOTHI 12
CamocrositenbHas pabora obyuatonierocs (Bcero) 54

B TOM YHCIIE:
Paborta ¢ TekcToM yueOHWKA W C JIOMOJIHUTEIBHON  JIUTEPATypOH,
HamyMcaHWe  JOKJIanoB, pedeparoB, paboTta Hajg  TeMaMu
HUHIAUWBUAYAJIBHBIX IIPOCKTOB, pa60Ta CO CIIpaBOYHHKaMH, OTBECTHI
Ha KOHTPOJIBHBIC BOIIPOCHI, TIOATOTOBKA HpeBeHTaHI/Iﬁ " ap.

IMpomexxyrounasi arrectranusi B popme mudepeHIIPOBAHHOTO 3a4eTa




2.2 TEMATHYECKHWMH IJTAH U COJIEP)KAHUE YUYEBHOM JUCHUIIJIUHBI
OU3NKA

HanmenoBanue pa3nesnos u Tem

CopepxaHue yueOHOT0 MaTepuaa, JJabopaTopHbIe pabOTHl M MPAKTUICCKHUC 3aHITHSI,
CaMOCTOsITeNIbHAs pab0oTa 00yUarOIIUXCSI

O06bEM YacoB

YpoBeHb
OCBOCHUS

2

4

Beenenune

Coneprxanne yaeOHOTO MaTepurana;

®u3uka — HayKa O MPHUPOJIE.
EcrecTBEHHO — Hay4HBI METOJ MO3HAHUS. PU3HUECKHUE 3aKOHBI.

[EEN

Paznen. MexaHuka.

IISHI—‘I—‘UJ

MexaHn4deckoe IBHKEHHE. HpﬂMOJ'IHHCfIHOG PAaBHOMEPHOC NBUIKCHUC.

PaBHOYCKOpeHHOG JABHOKCHHC. Fpa(bnqecxoe OITMCaHHC.

KpuBosmHeHHOE NBUKEHUE.

Bzaumopericteue Ten. [IpuHum cyneprno3uuyn CHilL.

3akonbl HeroToHa.

Cunsl B pUpoJie: yIpyrocTb, TPEHHUE, BEC, CHIIA TSKECTH.

3akoH BceMupHOTro TATOTEHHUS.

R R PR R| R

N NIDNINIDN NN

I[BI/I)KCHI/IC TeJa oM ASMCTBHEM HECKOJBKUX CHIL.

N

CamocrosrtenbHas pabota. Jlunamuka.

NmMnynbce. 3akoH cOXpaHeHUs: UMITyJibca. PEaKTUBHOE IBUKEHUE.

3akoH COXpPAaHCHUA SHCPTUM. Pa60Ta, MOITHOCTB.

MexaHndeckue KoaecOaHus B MasTHHKE.

Mexanndeckasi BOJHA. 3ByKOBBIE BOJIHBI. Y JIbTPa3BYK.

JlaboparopHbie pabOTHI:
1. HccrnenoBanue IBUKEHUS O ICHCTBUEM ITOCTOSTHHOMN CHJIBI.
2. 3aKOH COXpaHCHHsI HMITYJIbCA U PEaKTUBHOE JIBM)KCHUE.
3. MsydeHue 3aBUCHMOCTH IIEPUOIA.

o ) I B Y S N

N[ DN DN N NN




CamocrosarenbHas padora Ne 1 «MexaHuka»

12

Kontponsnas pabora.

1. KunemaTtnka

2.3akoHnl HeroTOHA B MEXaHUKE.
3.3aKOHBI COXpaHEHUs] B MEXAHUKE.

Paznen. MKT. Tepmoaunamuxka.

28

MKT. duddy3us. Macca u pazmMepsl MOJICKYIL.

TemnnoBoe nBmwkeHUE. AOCONIIOTHAS TEMIIEpaTypa.

ArperaTHoe cOoCcTOsIHUE BellecTBa. MeanbHblil ra3. OCHOBHOE ypaBHEHUE MJ1€aJIbHOTO ra3a.

[EEN

NN

I"azoBbie 3akoHbl. YpaBHeHue Menpaeneesa — KitanelipoHa.

CamocrostenbHas padota. MneanbHblil ras.

CaoiicTa napos. Mcnapenus. HacbleHHbIN 1 HEHACBILIEHHBIH Tap.

BnaxHoCTh BO3ayXa..

= S =N

Nl DN NN

X(I/I,Z[KOCTI/I. HOBCPXHOCTHOC HaTAXKCHHUEC XXUIKOCTH. KaHI/IJ'IJ'IHpHOCTB.

TBCp,Z[LIC Tena. MexaHnuecKue CBOMCTBA TBCPABIX TECJI.

Amopdnsbie Tena. XKunkie KpucTauibl.

Buytpennss sueprus. Pabora raza.

IlepBbIil 3aKOH TepMOAMHAMUKH. M301ponieccsl.

R I

N N N DN

HCO6paTI/IMOCTL TCILIOBBIX ITPOLCCCOB.

Temnoseie apuratenu. KIIJI TemIoBsIx ABUTaTENCH.

OxpaHa OKpyKarouieil cpeibl.

MKT. TepmonuHaMuka.

N N NN

JlaGopaTopHas pabora:
Omnpenenenne BIaXHOCTH BO3AyXa.
W3mepeHne noBepXHOCTHOTO HATSKEHUS )KUIKOCTH.

w| R | R,




Halimotenre pocTa KpUCTaLIOB U3 PacTBOPOB.

CamocrosrenbHas padora Ne 2 «MKT. Tepmonunamuka

14

KoHnTtposnbHas padoTa.
1. MKT, cBoiicTBa Tena.
2. TepmoamHaMuka.

Paznen. DnekTpoauHaMuka.

28

BsaumoneiicTBue 3apsKeHHBIX TN DIEKTPUUYECKUH 3apsi. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3aps/a.

DnekTpuueckoe nosie. Hanpspokennocts noss. 3akon Kynona.

[IpuHnun cynepno3unuu nouen. [I[poBOJHUKY, TUIIEKTPUKH B dJIEKTPUIECKOM ITOJIE.

TTorenuuain. Pa3HOCTh NOTEHIINATIOB.

BemiecTBo B aieKTprUYecKOM ToJie. DIIeKTpoeMKocTh. KoHIeHCcaTophI.

OHeprus EKTPUIECKOT0 MOJIS.

DNEeKTpUYECKU TOK, CUJIa TOKA, HAPsSyKEHUE, COIPOTUBIICHNUE.

R

N[ N N DN NN

3akon Oma 1S ydacTKa LEeMnH.

3axon OmMa 1t TOJTHOM IETIH.

HOCJ’IGI{OB&TCJ’IBHOG " mapaJui€JIbHOC COCIUHCHNUE ITPOBOJHUKOB.

TemoBoe nBMxeHHE TOKa. 3akoH Jlxoynsa — JleHna.

PaboTa 1 MOIITHOCTB 3JIEKTPHUYECKOTO TOKA.

MarnutHoe 1oie. IlocTosHHBIe MATHUTBI 1 MarHUTHOE II0JI€ TOKA.

BekxTop MarHUTHOM MHAYKIMU. MarHUTHBIN MTOTOK.

Cunia Amniepa. Cuna Jlopenua.

[MpuHIMIT NEHCTBUS NEKTPOIBUTATEIIS. DICKTPOU3ZMEPUTEIILHBIC TPUOOPHI.

SIBieHME NEKTPOMArHUTHOM HHIAYKIMH. 3aKOH 3J1€KTPOMAarHUTHOM MHIYKITUH.

[lepemennslii Tok. 3akoH OMa A1 HENU IEPEMEHHOTO TOKA.

I S S I S S

N DN DN DN DN DN DN N NN




Tpaucdopmarop. Jluann snekrponepenay. TexHuka 6€30MaCHOCTH B OOpAIICHUH C
JJEKTPUUECKUM TOKOM.

DneKTpOMarHUTHOE ToJe. DIeKTpoMarHuTHbIe Konebanus. KonebarenbHbiit KOHTYp. Popmyna
Tomcona.

DJIEKTpOMAarHuTHas BOJIHA, CBOMCTB BOJIHBI.

Nzo6petenue panuo A.C IlonoBeiM. [IpuHIIUIIBI paIHOCBS3H.

Cger. UcTounuku cBeTa. 3aKOHBI OTpaKEHUsI U MpesioMyIeHus cBeTa. [lonHoe oTpakeHue cBeTa.

WnTepdepenus u nudpakuus cBeta.

Jucnepcust v nojasipuzanus CBETa.

CTO. MuauBuayaIbHOCTh MOAYJISI CKOPOCTH CBETa B Bakyyme. [locTynaTel DUHIITEIHA.

IIpocTtpanctBo u Bpemsi CTO

OcHoBHbIE cienctus u3 nocryiaato CTO

CBs13b MaccChl U JHEPTHH CBOOOHON YaCTULIBI. DHEPIHsI MTOKOSI.

NN NDDNIN N N NN

JlaGopaTopHas pabora:

N3ydenue 3akona Oma 1151 TOJTHOM HEMH.
N3yueHnue siBiieHUS 3JIEKTPOMArHUTHON MHTYKIIUH.
Nzyyenue untepdepeHmu u 1udpaKiivyi CBETa.

o I e e B N e o B = = B S B =

CamocrostenbHas padota Ne3 «DneKTpogMHAMUKAY

16

KonrtposbHas pabora.

1. DnexTpuyueckoe mojie, ToK.

2. MarHuTHOE 1oJie, AIEKTPOMArHUTHAST WHIYKITHSL.
3. Onrtuka.

Paznen. Ctpoenue atoma u
KBaHTOBasl (hU3MKA.

12

KsanTtoBrie coiicTBa cBeta. ['unoresa [lnanka. ®otosddext. 3akonsl hoTorddekra.

Oueprusi, umnynsc ¢orona. Tumsl ¢dorosnementoB. KopmyckylsspHO — BOJHOBOH Tyanu3m
CBETA.

Snepnas peakius atoma. OnbiTel Pezepdopaa.

KBanrtoBbie noctynatel bopa.

[TpuHIMI AEHCTBUS U UCTIOJIB30BAHKE JIa3epa.




Crtpoenue aToOMHOTO sijipa. SiepHble CHIIbI. DHEPTUS CBSI3HU. 1 2
PannoakTuBHOCTH. 3aKOH PaAMOAKTUBHOTO pacmaja. 1 2
CriocoObI perucTpauy 3apsKEHHBIX YaCTHII.
S nepublie peakuuu. Llennas ssagepHas peakuus. SaepHbIA peakTop.
[ony4yenue pagrnoakTUBHBIX N30TONOB. J[03b1 001y4YeHHss. COCOOBI 3aIUTHI.
DJIeMEeHTapHbBIE YaCTHIIBI. 1 2
JlabopaTtopHnas paboTa: -
CamocrosarenbHas padota Ne 4 «CtpoeHue aToMa U KBaHTOBasi GU3HUKa 7
KoHntposnbhas padoTa. 1
1. Ctpoenue aTroma 1 KBaHTOBasl (PU3HKA.
Pa3nen. OBomounsa BeeneHHOM. 6
Conneunas cucrtema. dusnyeckas MPUPOAa IUIAHET W MAJBIX IJIAHET COJHEYHOW CUCTEMBI. 1 2
Cucrema 3emuts — JlyHa.
Comnniuie u 3Be316l. OCHOBHBIE XapaKTEPUCTHKHU 3BE3I. 1 2
OBOJIOHUS 3BE3]
Hama 'anmaktuka. Bunasl ranaktuk. D¢ dexr Jomnepa n odHapyxeHue pazderaHus raJakTHk. 1 2
Bonbioi B3psIB. BO3MOXHBI € ClieHapuu 3BOJIIOLMKA BeeneHHOM. 1 2
XKusnb Bo BeeneHHoi. 1 2
CamocrosarensHas padora Ne 5 «3Bomrorus Beenennoi» 1 2
TIpoMeskyTodHas aTTeCTalus JuddepeHnmpoBaHHbIN 3a4eT. 1
MaxkcumanpHas yueOHas Harpy3ka oOydaromierocs 162
Bceero:
O0s13aTenbHAs ayIuTOpHAs ydeOHast Harpy3ka 00yJaromerocs 108




CamocTtodTrenpHas pabota o0y4arouierocs

54




3. YCJOBUS PEAJIM3ALIAU TIPOTPAMMBI YYEBHOM JJACIHHUILINHBI

3.1. TpeboBaHUs K MUHUMAJIEHOMY MaTepHAIbHO-TEXHUYECKOMY 00ECTICUCHHIO
Peanmzanus nporpaMMbl JUCIHATUTHHBL TPEOYET HAMWYHsI yaeOHOTro KabuHeTa «Du3nkay»

¢ mabopatopueii u J1abOPaHTCKON KOMHATOM, B KOTOPOM MMEETCSI BOZMOYKHOCThH 00ECIIeUUTh

cBOOOIHBIN jocTyn B THTEpHET BO BpeMs Y4eOHOTO 3aHATHS U B IIEPUO BHEYUEOHOM

JESITETLHOCTH 00YUYarOIIAXCS.

O6opynoBanue ydeOHOr0 KaOUHETa!

* TIOCAJI0YHBIE MECTA M0 KOJIMYECTBY CTYICHTOB,;

- pabouee MECTO TpenoaaBaTers;

- 000pyIoBaHUE 7151 TaOOPATOPHBIX PadoT;

- pabouas MeJoBas JOCKa;

* HarJsIIHBIE TTOcoOus (YU4eOHUKH, TUIAKaThl, pa3aTOYHbIA MaTepHrall, KOMIUICKTHI

abopaToOpHBIX paboT);

3.2. NadopmanmonHoe obecrnieueHre 00yueHus

OO6s3aTenbHast TUTEpaTypa:

1. I".4. Maxumes, b.b.byxosues, H.H.Cotckumii «®uznka 10 kimacc» ydeOHUK Tt
0011e00pa3oBaTeIbHBIX OPTaHU3AIMH C IPUIIOKEHUEM Ha AIEKTPOHHOM Hocutene. ba3zoBblit
ypoBeHb. M.: 2014.

2. I' I MskumeB, b.b.byxosnes, B.M.Yapyrun «®usnka 11 kimacc» yueOHUK 117151
0011e00pa3oBaTeIbHBIX OPTaHU3AIMH C IPUIIOKEHUEM Ha AIEKTPOHHOM Hocutene. ba3zoBbiit
ypoBeHb.M.: «IIpocBemienuey, 2014.

3. A.Il.PeimkeBuy, I1.A.PeiMkeBry «COopHHK 3a1a4 1o pusuke 8-10 kmaccoB» MockBa
«IIpocsemenuey, 2013.

HuTepHeT- pecypcsl

1. www. fcior. tdu. ru. (denepasbHblii IEHTP HHPOPMAITHOHHO-00Pa30BATEIBHBIX PECYPCOB).
2. wwww. dic. academic. ru (Akamemuk. CoBapu ¥ SHIUKIONEIHS).

3. www. booksgid. com (Books Gid. DiextponHast 6ubIMOTEKA).

4. www. globalteka. ru (I'mo6anteka. I'mobansHast OMOIHOTEKA HAYYHBIX PECYPCOB).

5. www. window. edu. ru (EauHOe OKHO JOCTyIa K 00pa3oBaTe/IbHBIM PeCypcam).

6. www. st-books. ru (Jyumas yueOuas muteparypa).

7. www. school. edu. ru (Poccuiickuii 06pa3zoBaTenbHbIi HOpTal. JJOCTYIHOCTh, KAYECTBO,
3G (EKTUBHOCTD).

8. www. ru / book (DnextponHas OMOIHOTEYHAs CHCTEMA).



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYUEFHOUI

JUCHUIIIAHBI

KoHTposbHas olleHKa pe3ybTaTOB OCBOCHHS YU€OHOM TUCIMITIIMHBI OCYIIECTBIISETCS B
IpolLecce NpoBeACHUS MPAKTUUECKUX 3aHATUHN U TaOOpaTOPHBIX padboT, TECTUPOBAHUS, a
TaKKe BBIMOJIHEHHS 00YJaIOIMMUCS MHIMBUAYAIBHBIX 3a/IaHUH, TIPOEKTOB, UCCIIEI0BAHUH.

Pe3ynbrater oOydeHus
(OCBOEHHBIC YMEHUS, YCBOCHHBIC 3HAHNS)

q)OpMI)I U METOAbI KOHTPOJIA U
OLICHKH PC3YJIbTATOB 06yLICHI/I$I

1

2

YMeHus MOCTAHOBKH LIENEN AEATEIbHOCTH, INIAHUPOBAHUS
COOCTBEHHOM NIEATENBHOCTH JIJIsl TOCTHKEHUS TTOCTaBICHHBIX
LEeJIeH, IPEIBUACHUS BO3SMOXKHBIX PE3YJbTAaTOB ATUX JAECHCTBUH,
OpraHU3aly CAMOKOHTPOJISI M OLIEHKH MOJy4YE€HHBIX
pe3ynbTaToB. Pa3BuTHE CIOCOOHOCTH SICHO U TOYHO U3JIararthb
CBOM MBICJIH, JIOTHUECKH 00OCHOBBIBATH CBOIO TOUKY 3pEHUS,
BOCIIPUHUMATh U aHAIM3UPOBATh MHEHUSI COOECETHUKOB,
IIPU3HAaBasi IPaBO JIPYroro 4ejoBeKa Ha HHOE MHEHHUE.
[IpousBenenue usmepeHus: GU3NIECKUX BEJIMUUH U OIICHKA
TPaHUIIBI TOTPEITHOCTEN U3MEPEHUM.

[IpencraBneHre rpaHULibl IOTPENTHOCTEN U3MEPEHUN TTPH
MOCTPOCHUU TpadUKOB. YMEHHE BHICKA3bIBATh TUIIOTE3bI [T
00BsICHEHUS HAOJI0TaEMBIX SBJICHUU. Y MEHHUE TIpe/ijiaraTh
MOJIETIH SIBJICHUN. YKa3aHHUEe TPaHUI] IPUMEHUMOCTH (HU3UUECKUX
3aKOHOB. M3710’)k€HNE OCHOBHBIX MOJIOKEHUN COBPEMEHHOM
Hay4HOHM KapTuHbl Mupa. [IpuBeneHne npuMepoB BIUSHUS
OTKPBITHIA B (DU3HKE HA MPOTPECC B TEXHUKE M TEXHOJIOTHU
npousBoAcTBa. Mcnons3oBanue MHTEpHETA 1151 TOMCKA
uH(pOopMaluu.

OT4eTsl 110 TaGOpPaTOPHO-
MPaKTUYECKUM paboTam,
BHEAyIUTOpHAs
caMoOCTOsTelIbHas padoTa,
(bu3HYeCKUil TPAKTHUKYM 10
pEIICHUIO 3a/1a4.

Hpe)ICTaBJ'IeHI/Ie MEXaHHMYCCKOI'O IBHMXKCHHSA TCJIa YPABHCHUAMUA
3aBUCUMOCTH KOOPJMHAT U MPOEKIIMEeH CKOPOCTH OT BPEMEHHU.
[IpencraBneHre MEXaHMYECKOTO IBHKEHUS Tea rpadukamMu
3aBUCUMOCTH KOOPJIMHAT U MPOEKIIMEeH CKOPOCTH OT BPEMEHHU.
Onpeaenerane KOOPAUHAT MPOUAECHHOTO IyTH, CKOPOCTH B
YCKOPEHHS TeJa 1Mo rpadukaM 3aBUCUMOCTH KOOPJUHAT U
MPOSKIHI CKOPOCTH OT BpeMeHHU. OnpeaeineHne KOOpAnHaT
MIPOMAEHHOIO MYTH, CKOPOCTH U YCKOPEHUS Te€JIa 110 YPaBHEHUSIM
3aBUCUMOCTH KOOPJMHAT U TIPOSKINI CKOPOCTH OT BPEMEHH.
[IpoBenenne cpaBHUTEILHOTO aHAIM3a PABHOMEPHOTO U
PaBHOINIEPEMEHHOTO ABMKCHUH. YKa3aHUE UCTIOJIb30BaAHUS
MNOCTYNATCIbHOI'O XU BPpallaTCJIbHOT'O I[BI/I)KGHI/Iﬁ B TCXHHUKE.
[TproGpeTenue onpiTa pabOTHI B TPYIINE C BHIMOTHEHUEM
Pa3IMYHBIX COIMANIBHBIX poJiei. Pa3zpaboTka BO3ZMOKHOM
CHUCTEMBI JICHCTBUI M KOHCTPYKIIMH JIJIS1 SKCIIEPUMEHTAIBLHOTO
OoNpCaACICHUA KHHEMATUYCCKUX BCJIN-

yuH. [Ipencrabienre nHGOPMAIMK O BUAX IBY)KCHHS B BUJIE
TaOJINIIBL.

OtueTh! 10 TabopaTopHO-
MPAaKTUYECKUM paboTam,
BHEAyIUTOPHAs
camocTosITeNbHas padoTa,
(bU3UYECKU TPAKTUKYM T10
pEIICHHIO 3a/1a4.

HpI/IMeHeHI/IC 3aKOHa COXpPAaHCHUA UMITYJIbCA OJIA BEIYHMCIICHUA
W3MEHCHHUI CKOPOCTEH TEJI IIPU X B3aUMOJICHUCTBHUSX.
W3mepenue paboThl CUJT M UI3MEHEHHE KHHETUYECKOW YHEPTUU

PuU3HYECKUN IPAKTUKYM

Coobmmenwust, pedepartsl,
JOKJIaIblI




tena. Berancienue paboThl CHIT 1 UI3MEHEHUST KHHETHYECKOM
SHEpruu tena. Beruncienne noTeHIUAIbHON SHEPTUM TEN B
rpaBUTAIMOHHOM 1oje. OnpeneneHne NOTeHIIMAIIBHON YHEPTUH
yrapyro neGopMUpOBaHHOTO TeJa MO0 U3BECTHOU AedopMaIiuu U
XKecTKocTH Tena. [I[puMeHeHne 3akoHa COXpaHEHUsI
MEXaHWYECKOW PHEPTUHU MPHU pacueTax pe3yIbTaToB
B3aUMOJICHCTBUMN T TPAaBUTAIIMOHHBIMY CHJIAMH M CHIJIAMH
YOPYrocTy. YKazaHue rpaHull MPUMEHUMOCTH 3aKOHOB
MEXaHUKH. YKa3aHue y9eOHbBIX TUCIUIUIAH, TTPU U3YICHUH
KOTOPBIX UCHOJB3YIOTCS 3aKOHBI COXPAHEHUS.

BrimotHeHHE SKCIEPUMEHTOB, CITYKAIIHUX JJIs1 000CHOBaHUS
MoleKyisipHo-kuHeTnueckoi reopun (MKT). Pemenue 3amgau ¢
MIPUMEHEHUEM OCHOBHOTO YPAaBHEHHS MOJICKYJISIPHO-
KHMHETHUYECKOU Teopuu razon. OnpeeneHue napaMmeTpoB
BEIIIECTBA B ra3000pa3HOM COCTOSIHUM Ha OCHOBAaHUH YpPaBHEHUS
COCTOSIHMS Mi€aJIbHOTO ra3a. Onpezenenne napaMmeTpon
BEIIIECTBA B ra3000pa3HOM COCTOSIHUU U TIPOUCXOISIIIIAX
nporueccos 1o rpadukam 3asucumoctu p (T), V (T), p (V).
DxcnepuMeHTanbHoe uecnenoanue 3asucumocta p (T), V (T), p
(V). Ilpencrarnenue B Buae rpadukoB H30XOPHOTO, U300apHOTO
U U30TEPMHUUYECKOr0 IIpolieccoB. Beunciaenune cpenaei
KMHETHUYECKOM SHEPTUU TEIUIOBOTI'O JIBUXKEHUS MOJIEKYII 10
M3BECTHOM TeMIepaType BelecTBa. BrICka3piBaHUE THUIIOTE3 JIJIs
00BSICHCHHUS HAO0JII0IaCMBIX SBJCHUN. YKa3aHUE IPaHUI
MPUMEHUMOCTU MOJICNIN «UAcaIbHbIN ra3» u 3akoHoB MKT.

PU3HYECKUI IPAKTUKYM

OU3NIECKU MPAKTUKYM T10
PEIICHUIO 3a/1a4, OTYETHI 110
n1abopaTOpPHBIM paboTaM 1
MPAKTUYCCKUM 3aHATUSAM.

DU3NYECKUN TPAKTUKYM 10
PEIICHUIO 33/1a4, OTUYETHI 110
1a00paTOPHBIM paboTaM 1
MIPAKTUYECKUM 3aHATHM,
pedepartsl, TOKIaIbl, COOOIICHHUS

N3mepenne BnaxHOCTH BO3aAyxa. PacueT koindecTBa TEIIIOTHI,
HE0OXO0IMMOT0 JIJISl OCYIISCTBIICHHUS ITpoliecca mepexoa
BEIIIECTBA U3 OJHOTO arperaTHOro COCTOSTHUS B APYTOe€.
DKCIIEpUMEHTAIIBHOE MCCIIEIOBAaHNE TETUIOBBIX CBOMCTB
BenecTBa. [[puBeneHre mMpuMepoB KaMWJIISIPHBIX SIBICHUN B
OBITY, IpUpOJIe, TeXHHUKE. MccnenoBanne MeXaHUISCKUX
CBOMCTB TBepAbIX Tei. [IpuMeHeHne pu3nIecKux MOHATHI 1
3aKOHOB B y4eOHOM MaTepualie MpoPeCCHOHATBEHOTO XapaKTepa.
Hcnonb3oBanue MHTEpHETA 111 TOMCKA MHPOPMAITUH O
pa3paboTKax ¥ MPUMEHEHHUSIX COBPEMEHHBIX TBEP/IbIX U
aMOp(HBIX MaTEPHAIIOB.

Brrunciienue cui B3auMOJIEUCTBUS TOYEYHBIX AJIEKTPHUUECKUAX
3apsJIoB.

Brlunciienne HanpssKeHHOCTH AJIEKTPUYECKOTO OISt OHOTO U
HECKOJIKMX TOUYEUHBIX 3JICKTPUYECKUX 3apsi10B. BeruncieHue
MOTEHIIMAaNa JIEKTPUUYECKOTO OIS OTHOTO M HECKOJIBKUX
TOUYCUHBIX JICKTPUUECKUX 3aps0B. M3mepeHue pasHocTi
MOTEHIMANOB. MI3MepeHne 3Hepruu 3IEeKTPUIECKOTO MO
3apsKEHHOr0 KOHAEHcaTopa. BerunciieHue sHepruu
AJIEKTPUIECKOTO TOJIS 3apsHKEHHOr0 KOHIeHcaTopa. PazpaboTka
IUIaHA U BO3MOKHOM CXE€MBI JIEUCTBUI SKCIIEPUMEHTAIBLHOTO
OnpeAesICHUs AJIEKTPOEMKOCTH KOHIEHCATOpa U
JMBJIEKTPUYECKOW MPOHUIIAEMOCTH BelecTBa. [IpoBenenne
CPaBHUTEJILHOTO aHAJIN3a IPABUTAIMOHHOTO U
3JIEKTPOCTATUYECKOTO MOJIEH.

pedepatsl, JOKIAIbL,
COOOIIEHH.

OU3NYECKUI TPAKTHKYM 10
pEeLIeHUIO 3aa4, OTYETHI 110
nmabopaToOpHBIM paboTaM 1
MPAKTUYECKUM 3aHATHUSIM.




N3mepenue MouiHocTy 31eKTpudeckoro Toka. Msmepenne 3/1C
u

BHYTPEHHETO COIPOTUBIICHHS UCTOYHUKA TOKA. BhIloHeHne
PacyeTOB CHJIBI TOKA M HAMPSDKCHUM HAa y9aCTKaxX 3JICKTPUUECKUX
neneii. O0bsICHEHHE Ha IPUMEpE dIEKTPUUECKOM MEeTH ¢ ABYMS
ncrounrkamu Toka (3/[C), B kKakoM cirydae HCTOYHHUK
3JICKTPUYCCKOM SHEPrun paboTaeT B peKUME reHepaTopa, a B
KaKOM — B pexumMe norpedutesns. OnpeneneHue TeMIepaTypbl
HUTU HaKaJuBaHus. VI3MepeHue aIeKTpUIecKoro 3apsaa
anekTpoHa. CHATHE BOJIBTAMIIEPHON XapaKTEPUCTUKH THOA.
[IpoBeneHne cpaBHUTEIHLHOTO aHAIM3a MOTYIPOBOJHUKOBBIX
JINOJIOB U TPHOJIOB.

Hcnonb3oBanue MHTEpHETA U1 TIOMCKA HH(GOPMAIUHU O
MEePCIEKTUBAX PA3BUTHS TOJYIIPOBOIHUKOBON TEXHHUKH.
YcTaHOBKa NPUYMHHO-CJIEICTBEHHBIX CBSI3EH.

PU3NYECKUN IPAKTUKYM I10
PELIECHHIO 3a/1a4, OTYETHI 11O
nabopaTopHbIM paboTaM U
MIPAKTUYECKUM 3aHATHSIM.

N3mepenne MHAYKIIMK MAarHUTHOTO 10JIs1. Beiuncnenue cui,
JEHCTBYIOLIMX HA MPOBOJAHUK C TOKOM B MarHUTHOM IOJIE.
Brrunciienue cuii, JEMCTBYIOIIMX HA JJIEKTPUUECKUH 3apsif,
JBHWKYIIMICS B MAHUTHOM TIOJI€.

HccenenoBanue sIBICHUN 3J1EKTPOMarHUTHOM MHIYKIUH,
CaMOMHIYKIINH.

Boruucnenue sHepruu MarauTHOro noJist. O0bsicCHEHNE
NPUHLKIA AeHcTBUS daeKTpoaBuraress. O0bsicHEHNe TPUHITUIA
JICVCTBUS T€HEPATOPA JIEKTPUUECKOTO TOKA U
3MEKTPOU3MEPUTENBHBIX TPUOOpoB. OOBsICHEHNE TPUHITUIIA
JEUCTBUS Macc-CrieKTporpada, yCKopUTelel 3apsyKeHHBIX
yacTtuil. OObSICHEHNE POJIM MATHUTHOTO TIOJISt 3eMJITU B JKU3HU
pacTeHu, )KUBOTHBIX, YeloBeKa. [IpuBenenue npuMepon
MPaKTUYECKOT0 MPUMEHEHHMS U3YUYEHHBIX SIBJICHUH, 3aKOHOB,
npudopoB, ycTpoucTB. [IpoBeneHre cpaBHUTEIHLHOTO aHATN3a
CBOMCTB 3JIEKTPOCTATHYECKOT0, MArHUTHOT'O U BUXPEBOTO
3JIEKTpUYEeCKUX mnoJieid. OObsICHEHNE HA IPUMEPE MarHUTHBIX
SIBIICHUH, TTOYeMy (PU3UKY MOKHO pacCMaTpHUBaTh KaK
METAIUCUUILUIHY.

PU3NYECKUI TPAKTUKYM I10
PEIICHHUIO 3a/1a4, OTYETHI I10
71a00paTOPHBIM paboTaM 1
MPAKTHYCCKUM 3aHITHSIM,
pedepatbl, TOKIAIbI,
Cco00ILIEHUSI

HccnenoBanue 3aBUCUMOCTH TIEpHOAa KoJeOaHui
MaTeMaTH4ECKOro

MasiTHUKA OT €ro JJIMHBI, MACCHI U aMIUTUTY bl KOJICOaHU.
HccnenoBanue 3aBHCUMOCTH TTeproa KojacOaHHH rpy3a Ha
MPY>KUHE OT €r0 MACChl U JKECTKOCTH MPY>KUHBI. Bbraucienue
nepuoja KojiebaHuii MaTeMaTHUECKOro MasiTHUKA 10
M3BECTHOMY 3HAUYECHHIO €ro JUIMHBL. Beruncienue nepuoaa
Kosie0aHuil Tpy3a Ha MPYKUHE 10 U3BECTHBIM 3HAYEHUSIM €T0
Macchl ¥ )KECTKOCTH MPY>KUHBI. BeIpabOTKa HABBIKOB
BOCIPUHUMATh, aHAJTU3UPOBATh, IlepepadaThiBaTh U
MPEIBSABISATE HHPOPMAIUIO B COOTBETCTBUH C
MIOCTaBJIEHHBIMM 3aa4amu. [IpuBenenne npumMepon
aBTOKOJICOATETFHBIX MEXaHUYeCKuX cucteM. [IpoBeaeHue
KJIaccu(UKaIuu KojaeOaHHM.

N3mepenne 1nHbI 3BYKOBOM BOJIHBI 110 pE3yJIbTaTaM

HaOJIIO ACHUI

uHTepdhepeHITNH 3BYKOBBIX BOJTH. HaOmroaeHue u 00bsicHeHUE
ABIICHUH UHTEePhEpeHIINH U AUPPAKIINH MEXaHHUYECKUX BOJH.
[IpencraBnenue o0aacTeit MpUMEHEHUS yIbTpa3ByKa U
MEPCTIEKTUBBI €TI0 UCTIOIB30BAHUS B PA3IMYHBIX 00IACTAX
HayKH{, TEXHUKH, B MeulInHe. V3mokeHne cytu

dU3UUEeCKUH IMIPAKTUKYM MO
PEIICHUIO 3a/1a4, OTYETHI 110
JabopaTOPHBIM paboTaM 1
MNPaKTUYICCKUM 3aHATUAM,
pedepaTsl, TOKIIa b,
COOOIICHUS.




HKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C BO3/ICHCTBUEM
3BYKOBBIX BOJIH Ha OPTaHU3M YEJIOBEKa.

HaGnronenne ociyuiorpaMm rapMOHUYECKUX KOIeOaH
CHUJIBI

TOKa B LenH. M3MepeHue 31eKTpoeMKOCTH KOHIEHCAaTopa.
N3mepenne MHAYKTUBHOCTD KaTyIIKH. VccnenoBanue saBieHMs
AJIEKTPUYECKOTI0 PE30HAHCA B MOCJIEI0BATENBHOM LEMH.
[TpoBenenue ananoruu Mexay GU3MUECKUMU BEJTMUYNHAMU,
XapaKTePU3YIOIUMHU MEXaHUUYECKYIO U AJIEKTPOMArHUTHYIO
KosiebaTenbHbIe CUCTeMbl. PacueT 3HaueHUi CHIIBI TOKA U
HaNpsHKEHUS Ha 3JIEMEHTAaX LENU MEPEMEHHOTO TOKA.
HccnenoBanue npuHIMNa JeHCTBUS TpaHChOopMaTopa.
UccnenoBanue npuHImMna AeWCTBUS FeHEpAaTOpa NEPEMEHHOTO
Toka. Mcnonb3oBanue MHTEpHETA 11 MTOKCKA HHPOPMAIIH O
COBPEMEHHBIX CIOCO0aX Mepeaaun ICKTPOIHEPTUH.
[IpumeHeHne Ha TpaKTUKE 3aKOHOB OTPAKEHUS U
MIPEJTOMIIEHUSA

CBETa IpH pelieHny 3aaa4d. OnpeaeseHne CreKTpalbHbIX
rpaHuUll YyBCTBUTEILHOCTH YEJIOBEUYECKOTO TJ1a3a. Y MEHUE
CTPOUTH U300paKEHUs TPEIMETOB, JTaBAEMbIe JTHH3AMHU.
Pacuer paccTosiHHS OT JTMH3BI 10 U300PAKEHUS PEIMETA.
Pacuer ontrdeckoit cuiibl InH3bI. I3MepeHne GOoKyCHOro
paccTosiHuA JuH3bL. VcnbiTaHue MOJenel MUKPOCKOIIA U
TEJIECKOIIA.

Hab6nronenue siBnennst tHTEpQEpeHIINH SIEKTPOMATrHUTHBIX
BoJIH. Habmoienue siBinenus qudpakiiui dJeKTPOMarHUTHBIX
BOJTH. HaOmroieHne sBieHus MOsIpru3aiiu
AJIEKTPOMATHUTHBIX BOJIH. I3MepeHne MIMHbI CBETOBOM
BOJTHBI 10 pe3yJIbTaTaM HaOJIOICHUS SBICHHS
untepdepenuu. Habmonenue sisneHus nudpakiuuu cBera.
Hab6nronenue siBieHus MOAsSpU3aluKa U JUCTIEPCUU CBETA.
[Touck paznuymii ¥ CXOACTBA MEXKIY AUPPAKITHOHHBIM U
JIMCIIEpPCUOHHBIM criekTpamu. lIpuBenenne npumepon
MOSIBJIICHUS B IPUPOJIE U UCTOJIb30BAHMS B TEXHUKE SIBIICHUI
uHTepdepeHun, Tudpakiuy, NOIIPU3aLruU U TUCIIEPCUI
cBeTa. [lepeuncnenrne MeTo10B MO3HAHUS, KOTOPbIE
WCIIOJIB30BAHBI IPH N3YyYEHUHN YKA3aHHBIX SBJICHUM.

Ha6monenue poroanexrpuueckoro 3¢ dexra. O0bsicHEHNE
3ak0HOB CTOJIETOBA HA OCHOBE KBAaHTOBBIX MPE/ICTABICHUMN.
PacyeT MakCMMaJIbHOW KHHETUYECKOW SHEPTUHU 3JIEKTPOHOB MPH
doToanekrpuyeckoM s dekre. OnpeneneHne padOTHI BBIX01a
3JIEKTPOHA MO TPaPUKY 3aBUCUMOCTH MaKCUMAJIbHOMN
KUHETUYECKOW YHEPTUU (POTOIIEKTPOHOB OT YACTOTHI CBETA.
N3mepenue paboThl BeIXo1a dekTpoHa. [lepeuncienne
npuOOPOB YCTAHOBKH, B KOTOPHIX IPUMEHSIETCS
O0e3mHepIIMOHHOCTh oTodddekra. OOBICHEHNE
KOPITYCKYJIIPHO-BOJTHOBOTO JyaJli3Ma CBOUCTB (DOTOHOB.
OO0®bsicHeHHE POJIM KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHOM
(U3HKH.

OU3NYECKHUI TPAKTUKYM IO
PEIICHHUIO 3a/1a4, OTYETHI 10
JabopaTOpHBIM paboTaM 1
MPaKTUYECKUM 3aHATHSIM,
pedepaTsl, TOKIIa b,
COO0IIeHHS

HaGroneHne nuHeHYaThIX CIEKTPOB. PacyeT 4acTOThI U JJTHHBI
BOJTHBI MCITYCKaeMOT'O CBETA IIPHU ITepexoie aToMa BOJI0PO/Ia U3
OJIHOTO CTAIIHOHAPHOTO COCTOSHUSA B ipyroe. O0bsICHEHUE
MIPOUCXOXKICHHSI JIMHEHYATOTO CIIEKTPa aTOMa BOJIOPOJia U

KonTponbhas pabora,
BHEAYJIUTOpHAS
caMOCTOsITeNIbHAs padoTa.

KontposbHas pabora,




pa3Iuuns TUHEMYATHIX CIICKTPOB PAa3IMYHBIX a30B.
HccnenoBanue TMHENYATOTO CIIEKTpPA.

HccnenoBanue nmpuHIKIA PaOOTHI TIOMUHECIICHTHOM JIAMIIEI.
Ha6roneHue u 00bsICHEHUE IPHHITUIIA JICHCTBHS JIa3epa.
[IpuBeneHre mpUMEPOB MCIOIH30BaHMS Jla3epa B COBPEMEHHOM
Hayke u TexHuke. Mcnons3oBanue MHTEepHETA [J1s1 TOMCKA
nH()OPMAITUHU O MEPCIICKTUBAX MPUMECHEHHS JIa3epa.

BHEAYIUTOPHAS
camocTosTeNIbHas paboTa,
bu3rYecKuii TPAKTUKYM T10
pELICHUIO 3a1a4

HaOmoienue TpekoB anbda-yacTuil B kKamepe BuiabcoHa.
PeructpupoBanue sa1epHbIX U3IYYEHUN C IIOMOIIBIO CYETYMKA
I'efirepa. Pacuet sHepruu cBs3u aTOMHBIX sep. OnpeaencHue
3apsia ¥ MacCOBOTO YMCJIa AaTOMHOTO SIpa, BOSHUKAIOIIETO B
pe3yabTaTe paJloaKTHBHOIO pachaaa. BeraucieHue sHepruu,
0CBOOOXKIAIOIIEHCS TTPU paIMOaKTUBHOM pactiane. OnpeneneHue
IPOAYKTOB SIZICPHOM peakiuy. BeluncieHne sHepruu,
0CBOOOXKIAIOIIEHCS TIPU SACPHBIX peakiusax. [lonumanue
IPEUMYILECTB U HEJOCTATKOB MCIIOJIb30BAHMS aTOMHOM YHEPIUU
Y MOHU3UPYIOIIUX U3JTYYEHUN B TPOMBIIIICHHOCTH, MEULIUHE.
H3znoxeHue cyTH SKOJOTHUECKUX MPOOJIeM, CBSI3aHHBIX C
OMOJIOTHYECKUM JICHCTBUEM PAJMOAKTUBHBIX U3ITYICHHM.
[IpoBenenune knaccudukanuy IEMEHTaAPHBIX YACTHII IO MX
(bU3UYIECKUM XapaKTEepUCTHKaM (Macce, 3apsiay, BpEMEHHU KU3HHU,
criunHy ¥ 1.7.).IToHMMaHKe IeHHOCTel HAyYHOTO MO3HAHUS MUpPa
HE BOOOIIIE /IS YeJIOBEYECTBA B IIEJIOM, a JUIS KaXKI0T0
o0ydJaromerocs JIMYHO, IEHHOCTEN OBJIaJICHUS METOJIOM
HAaYYHOI'O IO3HAHUA JJI JOCTHXKCHUA YCIICXA B J'IIO6OM BUIC
MPAKTHYECKOHN eSITeITHbHOCTH.

KonTponbhas pabora,
BHEAYJUTOpHAS
camocTosiTeNbHas paboTa,
(U3HUYECKUN TPAKTUKYM T10
pEIICHHUIO 3a/1a4

Ha6ronenue 3a 3Be31amu, JIyHOH U IUTaHETAMU B TEJICCKOIL.
HaGmrofieHue cOTHEUHBIX MATEH ¢ MTOMOIIBIO TEJIECKOMa 1
COJIHEUHOTO 3KpaHa. Mcnonb3oBanue MHTEpHETA AJ1s1 TTIOMCKA
M300paKeHUH KOCMUYECKUX 00BEKTOB U HH(DOpMAIUU 00 MX
ocobeHHocTsIX. OOCYXIeHNE BO3MOXKHBIX CLIIEHAPHEB IBOITIOIIUN
Bceenennoii. Mcnonb3zoBanue MHTepHeTa 1)1 OKCKA
coBpeMeHHOM nHpopmaruy o pazputun Beenennoi. Onenka
nH(MOPMAIUHU C TTO3UIIUU €€ CBOWCTB: JOCTOBEPHOCTH,
00BEKTHBHOCTH, ITOJTHOTHI, aKTyaJIbHOCTH U T.J.

Brruncienue sHeprun, 0CBOOOXKTAFOIIEHCS TIPH TEPMOSICPHBIX
peaknusax. DopMynupoBKa MpoOIeM TEPMOSICPHON SHEPTCTHKU.
OOBsiCHEHHE BIUSHHS COJTHEYHOM aKTUBHOCTH Ha 3€MITIO.
[TonnmaHue poau KOCMHUYECKHX MCCIICAOBAHNN, UX HAYYHOTO U
9KOHOMHYECKOTO 3HaYeHHs. OOCYX/IeHnEe COBPEMEHHBIX TUIIOTE3
0 poucxoxaeHnu COTHEYHON CHCTEMBI.

Coo011enne, JOKIAIbL,
pedepatsl, BHITOTHECHUE
WHAVBUIYAIBHBIX TPOSKTHBIX
3aJaHuil







