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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 00I1I€00pa30BaTEIbHON  YUEOHON  AUCHUILIMHBI  «DU3NKa»
npeaHa3HayeHa i u3ydyeHus (PU3MKu B MPOo(ecCHOHANBHBIX 00pa3oBaTEIbHBIX
opranmzanusx CIIO, peanusyomux o00pa30BaTElbHYI0 MPOTPAMMY CPEIHETO
oOmero oOpa3oBaHMsl B TMpejenax OCBOCHHS OCHOBHOM TNpodeccroHaIbHOM
obpazoBarensHOi mporpammbel CITO (OINIOIT CITO) ma 6a3e OCHOBHOTO OOIIIETO
o0Opa3oBaHMsI MPU MOATOTOBKE KBATU(PUIIMPOBAHHBIX pabOUUX, CITyKAIUX.

[Iporpamma pazpaborana Ha ocHOBe TpeboBanmii ®I'OC cpemgnero oOrero
o0pa3oBaHMsI, TPEIBIBISIEMBIX K CTPYKTYpe, COJEpKAaHUIO M pe3ylbTaraM
OCBOCHMSI  y4eOHOW  aucuMIUIMHBI «®Pu3uKa», H B  COOTBETCTBUU C
PexoMenpanusmMu mo opraHu3aliiyl MOJYYEHHUs] CPEeTHEro o0Iiero oopa3oBaHus B
npejenax OCBOCHUsI 00pa3oBaTeNbHBIX NMPOTPAMM CPETHETO MPOo(ecCHOHATBHOTO
oOpa3oBaHuss Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHUsI C Y4ETOM TpeOOBaHUM
(denepanbHBIX TOCYJApCTBEHHBIX 00pAa30BaTENbHBIX CTAHJAPTOB U MOJIy4aeMOil
npodeccuu WM CIEUUATbHOCTH CPEAHEro MNpo(ecCHOHATBLHOrO 00pa30BaHUS
(mucemo  JlemapTamMeHTa TOCYAApCTBEHHOM TMOJMTUKM B cdepe MOATOTOBKH
pabounx kaapoB u 110 Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conmepxxanue nporpamMmbl  «®Dusuka» HalpaBlI€HO Ha JOCTHXKECHHE
CHEQYIOIINX LeJIe:

—  OCBOCHHE 3HAaHUU O (YHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX M MPUHIIMIAX,
JeXalllUX B OCHOBE COBPEMEHHOM (PM3UUECKON KapTUHBI MUDA;

— HauOoJee BaXHBIX OTKPBITUAX B 00JacTh  (U3MKK, OKa3aBIIMX
OTIpe/IETAIONIEee BIMSHIE Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTUH; METO/IaX HAyYHOTO
MO3HAHUS TIPUPO/IBI;

—  OBJIaJICHWE YMEHHSIMH MPOBOJUTH HAONIOACHHUS, TJIAHUPOBATh U BBINOIHATH
OKCIIEPUMEHTHI, BBIABUTATh THIIOTE3bI M CTPOUTH MOJIEIH, IPUMEHSTH MOTYYCHHbBIE
3HaHMS 1O (u3uKe sl OOBACHEHHS Pa3HOOOpa3HbIX (PU3MUYECKUX SBICHHU U
CBOMCTB BEIIECTB;

—  TIPAKTUYECKOTO  MCHOJB30BaHMS  (PU3MYECKUX  3HAHUN;  OLICHUBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(POpMAIIHH;

—  pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, WHTEIUICKTYaTbHBIX U TBOPYECKUX
CIIOCOOHOCTEM B mpoliecce NPUOOPETEHUS 3HAHUM W yMEHHUH 10 (U3UKE C
UCIIOJIb30BAHUEM  PAa3IMYHBIX HCTOYHUKOB HWH(GOpPMAIMM U  COBPEMEHHBIX
WHGOPMAITMOHHBIX TEXHOJIOTHIH;

—  BOCHUTaHUE YOEXKJIEHHOCTH B BO3MOXHOCTH IMO3HAHMSI 3aKOHOB MPUPOJIBI;
UCIIOJIb30BAHUSL  JTOCTHDKEHMM (U3MKKM Ha OJaro pas3BUTHS  YEJIOBEUECKOU
IUBWIM3AIMN; HEOOXOJUMOCTH COTPYAHHMYECTBA B TIPOIIECCE COBMECTHOTO
BBIMIOJIHEHMSI 3aJa4, YBaXXUTEJIHbHOTO OTHOIICHHWS K MHEHHUIO OIMOHEHTa IpHU
OOCYXKIeHHH TMpoOJeM €CTECTBEHHOHAYYHOI'O COJAEp)KaHMS; TOTOBHOCTH K
MOpPaJIbHO-ITHUECKON OLIEHKE HCIOJIb30BaHUS HAYUYHBIX JOCTH)KEHHH, YyBCTBa
OTBETCTBEHHOCTH 32 3aLIUTy OKPYKAIOIIEH Cpe.Ibl;



—  HUCHOJIb30BaHUE TMNPUOOPETEHHBIX 3HAHUW M yMEHUU Ui pelIeHUs
NPaKTUYECKUX 3a/lad  TMOBCEAHEBHOM JKM3HH, oOecreueHus Oe30MacHOCTH
COOCTBEHHOM U3HMU, PAIMOHAIILHOTO MPHUPOAOINOIb30BaHUS U  OXPaHBI
OKpYXarolenl cpeapl M BO3MOXKHOCTSIMH TNPUMEHEHUS 3HAHUM MpU PEIICHUH
3a]1a4, BO3HUKAIOIIKX B MOCIENYIOIeH MpodecCnoHaNIbHOM NesATEIbHOCTH.
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OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILJIUHBI

B ocHoBe yueOHOUW nucuumiinHbl «®Du3uKa» JEKUT YCTaHOBKA Ha
dbopmMupoBaHue Yy O00ydYaeMbIX CHCTEMbl 0a30BBIX TIOHATHH (QU3HKA U
MPEICTABICHUM O COBPEMEHHON (M3MUECKO KapTHHE MHUpA, a TaKkKe BbIpabOTKa
YMEHUH NMIPUMEHATh (PU3NUECKHE 3HAHUS KaK B MTPO(PECCHOHALHOMN e TEIHHOCTH,
TaK | JIJIs PEIICHUS KU3HCHHBIX 3a71a4.

MHorue nojoxeHusi, pa3BuBaeMble (HU3UKON, PACCMAaTPUBAIOTCS KaK OCHOBA
CO3MaHUSl W  WCIONB30BaHUA HWH(DOPMAIMOHHBIX ¥  KOMMYHUKAITMOHHBIX
texHomoruii (MKT) - oxpHoro w3 Hamboiee 3HAUYMMBIX TEXHOJOTHYECKUX
JOCTHXKEHU COBPEMEHHOM LMBUJIN3ALINAH.

®duzrka Aa€T KIOY K MOHUMAHUIO MHOTOYMCIIEHHBIX SIBJICHUI W MPOIIECCOB
OKpYyXaromero wmupa (B €CTECTBEHHOHAYYHBIX 00JAacTsIX, B COILIMOJIOTHUH,
HPKOHOMHUKE, SI3bIKE, JuTeparype u ap.) B duszuke dbopMupyroTcs MHOTHE BHJIbBI
JeSATEILHOCTH, KOTOpPhIE MMEIOT METalpeAMETHBI XapakTep. K HUM B mepBylo
ouepelib OTHOCSTCS MOJEIUpPOBaHUEe OOBEKTOB U TMPOLIECCOB, MPUMEHEHHE
OCHOBHBIX  METOJIOB  TO3HAHHUA,  CHCTEMHO-UH(QOPMAIMOHHBIM  aHAJIM3,
dbopMmynIupoBaHHEe THUIOTE3, aHajIM3 M CHUHTE3, CpaBHEHUE, 0000IIeHHE,
CHUCTEMaTHU3aINsI, BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBS3EH, MOUCK aHAJIOTOB,
yIOpaBJIcHHEe OOBEKTAMU M TpoleccaMu. MMeHHO 3Ta AWCIMIUIMHA ITO3BOJISET
MMO3HAKOMHTH CTYJEHTOB C HAYYHBIMH METOJIaMH TIO3HAHUS, HAYIUTh UX OTINYAThH
TUTIOTE3Yy OT TEOPUH, TEOPHIO OT IKCIIEPUMEHTA.

dusznka HUMEET O4YeHb OOJIbIIOE W BCE  BO3pACTAIOUIEEe  YHUCIO
MEXIUCITUTUTMHAPHBIX CBS3CH, MPUYEM KaK Ha YPOBHE TMOHSATUHWHOTO armapara,
TaK U Ha ypoBHE HHCTpyMeHTapusi. CKa3aHHOE MO3BOJIIET paccMaTpuBaTh GU3UKY
KaK «METAJUCTIUILIAHY», KOTOpas MPEI0CTaBISET MEXAUCITUTUTMHAPHBIN S3bIK JIJIS
OMMMCAHMS HAYYHON KapTHUHBI MUPA.

duznka SIBJISICTCA CUCTEMOOOPA3YIOITUM dbakTopom TUISt
€CTECTBEHHOHAYYHBIX Yy4Y€OHBIX TMPEIMETOB, TMOCKOJIbKY (U3UUYECKUE 3aKOHBI
JeXaT B OCHOBE COJIEp)KaHUS XWMUM, Ouoyioruu, reorpaduu, acTpOHOMUU U
CHEIUATbHBIX  JUCIUIUIMH  (TeXHUYECKas  MEXaHWKa,  DJIEKTPOTEXHHKA,
AJIEKTPOHUKA W JIp.). YueOHas aucruiuinHa «Du3uka» co3aaeT YHHUBEPCATLHYIO
0azy st u3ydeHusi oOmEenpodeCCHOHANIBHBIX W CHEIUAIbHBIX JIUCIUIUINH,
3aKiaapBas PyHIaMEHT MOCICIYIONIET0 00YICHUS CTYICHTOB.

OO6nanasi JOrMYECKON CTPOMHOCTBIO M OMUPAsCh Ha SKCHEPUMEHTAIbHbBIE
dakTel ydyeOHas mucnuiuinHa «®Dusznka» GOPMHPYET y CTYIACHTOB IOJIMHHO
Hay4YHOE MHUPOBO33peHHE. DU3HMKa SIBISCTCS OCHOBON YYCHHS O MaTEpUALHOM
MUPE U peniaeT mpoOJieMbl TOTO MHPA.

[Ipu ocBoenmn mnpodeccuit CIIO ecrecTBeHHOHAy4YHOTO  MPOUIIS
npodeccruonanbHoro oOpazoBanus pusnka uydaercs Ha 6azoBoM ypoHe OI'OC
cpenHero oOmero oOpa3oBaHus, TIpu ocBoeHmH Tmpodeccuit  CIIO wu
cneruanbHocTel CI1O Texuudeckoro npoduist mpodeccuoHaaIbHOT0 00pa30BaHUs
¢usuka usydaercs Ooisiee yriayOJeHHO, Kak MmpoduibHas ydueOHas TUCIUILIMHA,
YYUTHIBAIOMIAS CHEIM(PUKY OCBAUBAEMBIX MPODECCHil UK CIIEIUATLHOCTEH.



Conepxanve y4yeOHOM JUCHUIUIMHBI, peau3yeMoe IMpU IOJATOTOBKE
oOydaromuxcs 1o npodeccusiM U CHEIUATBHOCTAM €CTECTBEHHOHAYYHOTO
npoduiis 1npodeccHoHanbHOTO 00pa3oBaHUs, HE HMMEET SBHO BBIPAKEHHOU
npoHIbHON COCTABISIONIEH, T.K. 3TU NpodecCud He UMEIOT MPEUMYIECTBEHHON
CBSI3M C TEM WM UHBIM pazzaenoM pu3uku. OHAKO B 3aBUCUMOCTH OT MOJIy4aeMOu
npodeccuu CIIO B paMkax eCTECTBEHHOHAYYHOTO MPoduiisi MpodeccuoHaIbHOTO
oOpa30oBaHUs TOBBHIINICHHOC BHUMAaHHE MOXET OBITh YIEJICHO M3YUYEHHUIO pasjesa
«MonekynsipHas  ¢uszuka. TepMoAMHAMHKa», OTICIbHBIX TEeM  paszzena
«INEKTPOJUHAMHUKA» UM  OCOOEHHO TE€M  DSKOJOTMYECKOrOo  COJACpKaHMUS,
MPUCYTCTBYIOMIUX TOYTH B KAXKIOM pazfiene. TeopeTnuecKue CBEACHUS 1o (GU3HKE
JOTIOJTHSIOTCS IEMOHCTPAIUSMU U JTa0OPaTOPHBIMH PaOOTAMH.

N3yuenne oO0meoOpa3oBaTeibHOM  y4yeOHON  JUCHMIUIMHBI — «DU3UKa»
3aBepIlaeTcsa MoJIBeIcHueM UTOroB B (opme nud@epeHInpoBaHHOTO B paMKax
MPOMEKYTOUYHOM aTTecTalluu CcTyAeHTOB B mpouecce ocBoeHus OIIOIT CIIO c
noyueHuem cpeanero oomiero odpazoranus (ITITIKPC).
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MECTO YUYEBHOM JUCIHUIIJIMHBI B YYEBHOM ILIAHE

VYyebnas nucuuriinHa «Pu3nka» SBIsIETCS Y4eOHBIM IIPEIMETOM MO BBIOOPY
u3 00s13aTenbHOI npeaMeTHoil obnactu «EctectBennbie Haykm» OI'OC cpeanero

oO1ero oOpazoBaHusl.

B yaebnom mane no npodeccun 43.01.09 IloBap, KOHAUTEP MECTO YUCOHOM
TUCIUTUINHBI « DU3HKa» B COCTABE 00IIE00Pa30BATEIBHBIX YUSOHBIX JUCITUTUINH.

Ne CneumanbHOCTb PacnpeaeneHne obasatenbHoOM

n cemectpam (4acos)

ayaMTOpPHOM HarpysKu rno Kypcam

1 kypc 2 KypcC 3 Kypc

4 rypc

11234 |5]6

7 | 8

NToro

1 Nosap, KoHAUTEpP 17 {39 |34 | 18 | - -

108
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PE3YJbTATHI OCBOEHUSA YYEFHOM JUCHUILIMHBI

OcBoeHuEe cojepkaHusi Y4eOHON JuCHUIUIMHBL «Du3uka», 00ecrneynBacT
JOCTUKEHHUE CTYIEHTAaMU CIIECAYIOLIUX Pe3yibmamos:

JUYHOCMHBIX:

—  YyBCTBO T'OPJOCTU M YBa)XEHUS K MCTOPUM U JTOCTHIKEHUSM OTE€YECTBEHHOMN
bu3ndeckoil Hayku; (U3MYECKH TPaMOTHOE TOBEICHHE B TMPOodecCHOHATHLHOU
NESATENIbHOCTH W B OBITY mpu oOpalieHud ¢ TpubopaMu M YCTPOWCTBaMU;
TOTOBHOCTh K MPOJOHKCHHIO OOpa3oBaHUs M TMOBBIMICHUS KBaTU(pUKAIMK B
n30paHHON MPO(ECCHOHATBHON AESITETbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
(u3NYECKUX KOMIIETEHIIUH B 3TOM;

—  YMEHHME HCIOJb30BaTh JOCTHKEHHUS COBPEMEHHON (M3MYECKON HayKu U
(GU3NYECKUX TEXHOJOTUN Ul TOBBIIMIEHUS COOCTBEHHOTO HWHTEIIEKTYaJbHOTO
pa3BUTHS B BEIOpAHHOUN NIPO(EeCCHOHATBHOM 1€ATEIbHOCTH;

—  CaMOCTOATENBHO JT0OBIBATH HOBBIE ISl ce0s (pU3NUYECKUE 3HAHUS, UCTIONIb3YSI
JUTSL 3TOTO JOCTYITHBIE HCTOYHUKH UH(DOpMaALUK;

—  YMEHHE BBICTpPaWBaThb KOHCTPYKTHBHBIE B3aHMMOOTHOILIEHHS B KOMaHJIE IO
pelIeHnuo o0IuX 3a/1a4;

—  YMEHHME YIOPABJIATh CBOEH ITO3HABATEJIBHON JESTEIBHOCTBIO, ITPOBOJIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pa3BUTHS.
MemanpeomemHuix:

—  HUCIOJIb30BaTh pa3JIMYHbIE BUJbI I[TO3HABATEIIBHOM JI€ATENBHOCTH IS
pemieHuss (U3MYECKUX 337a4, [PUMEHATb OCHOBHBIE METOJbl TO3HAHUSA
(HabnroieHHe, ONMUcaHue, U3MEpPEHHUE, HKCHEPUMEHT) JUIsl M3YUYEHHs Pa3IUYHBIX
CTOPOH OKPYKaIOIIEH JEUCTBUTEIBHOCTH;

—  HCIOJIb30BaTh OCHOBHBIE MHTEJUIEKTYAJIbHBIE ONEpalMH: IOCTAHOBKA 3a/1a4H,
dbopMyIMpOBaHUE THUIIOTE3, aHAIM3 MW CHHTE3, CpaBHEHHE, O000OIICHUE,
CUCTEMATHU3AalIMs, BbISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBS3€H, MOUCK aHAJIOIOB,
(bopMynaMpoBaHKE BBIBOJOB JJII H3YYEHUS PA3JIUYHBIX CTOPOH (DUIUUYECKUX
OOBEKTOB, (U3MYECKUX SBIEHUH M (PUIUYECKUX TMPOIECCOB, C KOTOPBIMH
BO3HHMKAET HEOOXOIMMOCTh CTAJIKUBATHCS B MpodecCruoHanbHOU chepe;

—  YMEHHE T'€HepHUpOBaTh UJIEU U ONPENEIATh CPEACTBA, HEOOXOAUMBIE IJIs MX
peanu3anuy;

—  HCIMOJIb30BAaTh PA3MYHbIE HUCTOYHUKU IS TMOJy4YeHHs  (U3HMUECKON
uHbOpMaIlui, YMEHUE OLEHUTH €€ TOCTOBEPHOCTH;

—  aHaJIM3UPOBATh U MPEACTABIATH HH(GOPMALIMIO B Pa3IMYHbIX BUAAX;

—  nOyOJIMYHO MNPENCTaBISATh PE3yJIbTaTbl COOCTBEHHOI'O HUCCIEIOBAaHMS, BECTU
JUCKYCCUM, JOCTYIHO M TapMOHMYHO cO4YeTas coJepkaHue U (Qopmbl
npeacTaBiIsieMol HHPOpMAIUH.

npeomMemHulX:

—  c(hopMHPOBAHHOCTh PECTABICHUN O POJIM U MECTE (PU3UKU B COBPEMEHHOMN
HAay4YHOM KapTHHE MHUpa; MOHUMaHUE (PU3NYECKOW CYUIHOCTH HAOJIOJAEMBbIX BO
BceneHHol siBIEHUI; MOHUMAaHKWE POJIM (PU3MKU B (POPMUPOBAHUU KpPyrozopa u
(GyHKIHMOHATIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEeIIeHUs] MPAKTHUECKUX 3a/1a4;
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—  BIIaJICHUC OCHOBOIIOJIArAFOIUMU (bu3IeCKUMHU MOHSATHIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAaMH W TEOPHSIMH; YBEPCHHOE HCIIOJIb30BaHUE
(U3UYECKOM TEPMUHOJIOTHH U CHMBOJIUKH;

—  BJAJICHWEC OCHOBHBIMH METOJAaMH HAYYHOTO TO3HAHUS, WCIIOJB3yEeMBIMH B
busuKe: HAOMIOACHNE, ONTMCAHNE, U3MEPEHUE, IKCITIEPUMEHT;

—  yMeHHs 00pabaThIBaTh pe3yIbTaThl U3MEPECHH, OOHAPYKUBATh 3aBUCUMOCTh
MEXy PU3NYESCKHUMH BETUIMHAMH, OOBSCHATH MOJyUYCHHBIC PE3YJIBTATHl U JICTIaTh
BBIBO/IBI;

—  chOpMHPOBAHHOCTh YMEHHMS pemaTh (PU3UUCCKUE 3a]1aUH;

—  chOpPMHPOBAHHOCTh YMEHHS TPUMCHITh TIOJyYCHHBIC 3HAHWUS IS
OOBSCHEHHS YCJIOBUH TIPOTCKaHUS (DU3WYECKUX SBICHUW B TPUPONAE, B
npodeccuonanbHOl chepe W A TPUHATHAA MPAKTHUYECKUX PEIICHUH B
IIOBCCHEBHOM KU3HU,

—  copMHPOBAHHOCTh COOCTBEHHOM IO3HMIIMK MO OTHOIICHHIO K (PU3UYCCKOMN
nH(popMaruu, moJrydaeMoi U3 pa3HbIX HCTOUHUKOB.
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COJIEP)KAHUE YYEBHOM JUCIUITIJINHBI

BBenenue

®duszrka — GpyHgaMeHTaNbHas HayKa O MPUPO/IE.

EcTecTBEeHHOHAay4HBI METOJ TO3HAHUS, €ro BO3MOXXHOCTH W TPaHHUIIbI
MPUMEHUMOCTH. OKCIEPUMEHT M TEOpPUS B NPOLECCE IO3HAHUS MPUPOIbI
MonenupoBanue ¢GU3NYECKUX SBICHUM M mporeccoB. Ponb skcnepuMeHTa u
TEOPUH B MPOLECCEe NMO3HaHUs Npupoasl. Pusmueckas BennunHa. [lorpemmnoctu
U3MepeHnid Gr3uIecKuX BenudnH Du3ndecKkue 3aKOHBI. [ paHUIbl TPUMEHUMOCTH
¢usnyeckux 3akoHoB [loHsTHE O QU3MUECKON KapTHHE MUpa. 3HaYCHHE (UBUKH
npu ocBoenuu npodeccuit CI1O u cneunansHocteit CIIO.

1. MexaHuka

Kunemamuxa. Mexannueckoe naBuwkenue. Ilepememenue. Ilyte. CkopocTb.
PaBHOMEpHOE TPSAMOJIMHEMHOE JBWXEHHE. YCKOpeHue. PaBHOnepemMeHHOe
npsMoliHelHoe nBrkeHne. CBoOoaHoe maneHue. J[BrmkeHue tena, OpOoIIeHHOTOo
IO/ YTJIOM K TOpU30HTY. PaBHOMEPHOE NBUKEHUE IO OKPYKHOCTH.

3axonvt mexanuku Hotomomna. IlepBbiii 3akoH HeroTona. Cuna. Macca. Mmysc.
Bropoii 3akon HproroHa. OCHOBHOM 3aKOH KJIACCUYECKOM NMHAMUKHU. TpeTuit
3akoH HproToHa. 3akOH BCEMHUPHOrO TAroreHus. ['paButanmonHoe nose. Cuia
TsokecTu. Bec. CiocoOsl u3mepenust maccbl Ten. CUilbl B MEXaHUKE.

3aKOHbl COXPAHEHUA 6 MexaHuKe. 3aKOH COXPAaHEHMS HMITyjbca. PeakTnBHOE
nekeHue. Pabora cuibl. PaboTa mOTEHUMANBbHBIX CHII. MOIIHOCTh. DHEprusl.
Kunernueckas aHeprus. [loreHnmaneHass oSHeprusa. 3aKOH — COXPAaHEHUS
MEXaHU4YeCKoM sHepruu. [[ppuMeHeHrne 3aKOHOB COXPaHEHHUSI.

Jlemoncmpayuu: 3aBUCUMOCTh TPACKTOPUU OT BBIOOpA CUCTEMbl OTcueTa. Bujbl
MEXaHUYECKOTO JBUKECHHS. 3aBUCUMOCTh YCKOPEHUS Tella OT €r0 MAacChl U CHIIBI,
nerctByronied Ha Tteno. CrnoxkeHue cuia. PaBeHCTBO M MPOTHUBOMOJIOKHOCTH
Hanpaegienus Cui 0etcmeaus U nNpoOmue00eticmeusl.

3aBUCUMOCTh CWJIBbl ympyroctu oT aedopmanmu. Cunbl TpeHus. HeBecomocTs.
PeaktuBHOe nBmkeHue. Ilepexos MOTEHIMATBHOM SHEPTHMM B KHUHETHYECKYIO U
obOpatHo.

Jlabopamopnwie pabomoi:

HccienoBanue OBMKEHUS TeJia MO ACHCTBUEM ITOCTOSIHHOM CHIIBI.

N3ydeHune 3aKoHa COXpaHEHUSI UMITYJIbCA.

CoxpaHeHMEe MEXAaHMYECKOW SHEPruM MPHU JBWKEHUHU Teja IMOJ ACHCTBUEM CHII
TSDKECTU U YIIPYTOCTH.

CpaBHeHue pabOThI CUJIBI C UBMEHEHUEM KUHETUUYECKOM SHEPTyu Tera.

N3yueHne 3aKOHOB COXpaHEHMs] Ha TpUMEpe yJapa IIapoB M OaUTMCTHYECKOTO
MasiTHUKA.

N3yuenne ocoOEHHOCTEH CHITbI TPEeHUS (CKOIBKEHUS)

2. OCHOBBI MOJIEKYJISAPHO QU3MKH U TEPMOAHMHAMHUKH

OcHoebl monexynapuo-kunemuueckoi meopuu. Hoeanvnouii 2a3. OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TeopuH. PazMepbl U macca MOJEKYI U
atomoB.  bpoyHoBckoe  mBwkenue. Juddysus. Cunel  uw sHeprus
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MEXMOJIEKYJIIPHOTO B3auMoOAeHCcTBUsA. CTpOEHUU Ta3000pa3HbIX, KUAKUX U
TBepAbIX Tesn. CKOPOCTH JABMKEHHUSI MOJIEKYNI U UX u3MepeHue. MmeanbHblid ras.
JaBnenne raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUU Ta30B.
Temnepatypa u ee wu3MepeHue. [a3oBbie 3aKOHBI. AOCOMIOTHBIM  HYJIb
TeMnepaTrypbl. TepMoauHaMUYecKas IKajla TEMIEPATYpPbl. Y paBHEHUE COCTOSIHUS
UJICATBHOTO ra3a. MomnsipHas ra3oBasi IOCTOSIHHASL.

Ocnoevt mepmoounamuku. OCHOBHBIE TOHSTHS W oOmpeAencHus. BHyTpeHHss
DHEPTUS CUCTEMBI. BHYTpeHHss SHeprHs uieaabHOro ra3a. Pabora u Temiuora Kak
dbopmbI TIepeiauu SHEPTuH. TerI0eMKOCTh. Y IeabHas TeIIOEMKOCTh. Y paBHEHHE
TerioBoro Oananca. [lepBoe Hawamo TepMoawmHAMUKHA. AauabaTHBIA TIpoIiecc.
[Ipunnun nevictBus teroBod MammHbl. KIIJ[ tennmoBoro nsurarens. Bropoe
Hayajo TEPMOJUHAMHUKHU. TepMmoanHaMuueckas mKaja  TeMIeparyp.
XonoauibHble MalIMHbL. TermioBble ABUraTenu. OxpaHa IpupoIb.

Ceoiicmea napoe. VictiapeHue U KoHJieHcalus. HachlleHHbIN 1ap U €ro CBOMCTRBA.
AOcoiioTHasT U OTHOCHUTENIbHAsI BIAXXHOCTh Bo3Ayxa. Touka pockl. Kumnenwe.
3aBUCHUMOCTh TEMIIEpaTypbl KHUIEHUS OT naBieHus. lleperpersiidi map u ero
VCIIOJIb30BaHUE B TEXHUKE.

Ceoiicmea ocuoxocmeii. XapakTEpUCTHKA >KUAKOTO COCTOSIHHS —BEILECTBA.
[10BEpXHOCTHBIN CIOM KUAKOCTH. DHEPIUsl MOBEPXHOCTHOTO CJIOA. SIBIIEHMS Ha
TPaHULIE KUJKOCTH C TBEPABIM TeIOM. KanuiisipHbie SIBICHUS.

Ceoiicmea meepovix men. XapaKTEPUCTHKA TBEPAOTO COCTOSIHUS BEIIECTBA.
Yrnpyrue cBoiicTBa TBEpAbIX Tel. 3akoH ['yka. MexaHndeckne CBOKMCTBA TBEPIBIX
ten. TemnmoBoe pacmipeHue TBEpPAbIX Tel W kuakocrer. [lmaBneHwe wu
KpUCTaJTU3allHsL.

Jlemoncmpayuu: JIBwxenue OpoyHOBckux dactull. Juddysus. H3meHnenwne
JABJICHUSI Ta3a C U3MEHEHHEM TeMIEepaTypbl TMpPH TOCTOSHHOM OOBeMe.
N3orepmudeckuii ¥ n300apHbIN Tpoiiecchl. M3MeHeHne BHyTpEHHEH SHEPTUM Tel
npu coBepiieHun paboTel. Mojenu TeroBeIX ABurateneil. Kunenue Boawl mpu
MMOHMKEHHOM JIaBlieHUH. [IcuxpomeTp u rurpoMeTp. SABJIeHUS MOBEPXHOCTHOTO
HATSKCHUS u CMayuBaHUSI. Kpucransl, amop(dHbIe BEILIECTBA,
KUJKOKPUCTAJUIMYECKUE TEa.

Jlabopamopnvie pabomot:

N3Mepenue BIaXHOCTH BO3ayXa.

N3Mepenre moBEpXHOCTHOTO HATSXKEHUS JKUIKOCTH.

Hab6mrogenue npouecca kpucramumzanuu M3yduenne negopmanuu pacTspkeHUs.
N3ydeHue TenaoBOro pacimpeHust TBEPbIX TE.

N3yyeHnue ocoOEHHOCTEH TEIIOBOr0O paciupeHus BOIbI.

3. DeKTpoAMHAMMKA

Anekmpuueckoe nojie. INEKTPUUECKUE 3apsiibl. 3aKOH COXPaHEHUs 3apsaa. 3aKOH
Kynona. Dnekrpudeckoe nosie. HanpsskeHHOCTH 35ieKTprudeckoro noist. [Tpunuun
cynepriozuniuu Tosied. Pabora cunm anekrpoctatudeckoro moss. [lo-TeHrman.
Pa3HOCTh MOTEHHMAIOB. OKBUIIOTECHIHAIbHBIE MOBEPXHOCTU. CBSI3b MEXKIY
HaNpsDKEHHOCTBIO M PA3HOCTBIO  ITOTEHIMAJIOB  AJIEKTPUYECKOrO0  MOJIS.
JnanexTpuku B anekrpudeckom nodie. [lonsgpuzanms nusnexkrpukos. [IpoBonHuku
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B aniekTpuueckoM mnosie. Kongencaropsl. CoequHenrne KOHAEHCATOPOB B OaTapero.
DHeprus 3apsKEHHOT0 KOHAEHCATOPA. DHEPTHS ANEKTPUUYECKOTO MOJIA.

3axkonvt nocmoannozo moka. YCIOBUs, HEOOXOAMMBIC NJii BO3HUKHOBEHUS U
NOAJACPKAaHUS AIEKTpUYECcKOoro Toka. Cuiia Toka M IUIOTHOCTh TOKa. 3akoHa Oma
st ydactka nenu 6e3 3J1C. 3aBUCUMOCTH 3JEKTPUYECKOTO COMPOTUBIICHUS OT
Martepuasa, JJIMHbI U TJIOMIAIA MTONMEPEYHOTO CEYEHHUs MPOBOAHUKA. 3aBUCUMOCTh
AIEKTPUUYECKOTO CONPOTUBJICHUS MIPOBOJHUKOB oT TeMIepaTyphbl.
DNEeKTPOJBIKYIAs CUJIa UCTOYHUKA TOKa. 3akoH Owma nisi mosHou uenu .Co-
eUHEHUE MPOBOAHUKOB. COEIMHEHUE HCTOUYHHKOB AJIEKTPUUYECKOM SHEPruu B
Oatapero. 3akoH [xoyns — Jlenna. PaboTa U MOUTHOCTh 3JIEKTPUYECKOTO TOKA.
TernmoBoe AeMCTBHE TOKA.

Inekmpuueckuii. mox 6 noaynpoeoonuxax. CoOCTBEHHas TPOBOJAUMOCTD
MOJIyITPOBOHUKOB. [10TyIIpOBOTHUKOBBIE TPUOOPHI.

Maznummnoe none. MarnutHoe mosie. BeKTOp HMHAYKIMM MAarHUTHOTO ITOJIS.
JelicTBUE MArHUTHOTO TOJISI HA TMPSIMOJIMHEMHBIM MPOBOJHUK C TOKOM. 3aKOH
Awmrnepa. B3zaumogeiictBue TokoB. MarHuTHbIi 1oTok. PaboTa mo nepemMenieHuto
MPOBOJAHMKA C TOKOM B MarHUTHOM Tose. /J[elicTBU€ MAarHUTHOrO TMOJs Ha
nBokymuicss  3apsan. Cuna  Jlopenma. OrmpeneneHue  yIenbHOrO — 3apsja.
Yckopurenu 3apsKEHHBIX YaCTHIL.

InekmpomazHumnana UHOYKYUA. DICKTPOMArHUTHas WHAYKUUS. Buxpesoe
anekTpuyeckoe nojie. CaMOMHAYKIUS. DHEPIUsl MATHUTHOTO TOJIA.
Jemoncmpayuu:  B3zaumopnencTBue  3apsbkeHHbIX  Ten.  [IpoBogHuku B
ANEKTPUYECKOM Tiosie. JIMAJNEeKTpUKH B 3JeKTpudeckoM mnojie. KoHaeHcaTopsl.
TennoBoe geilcTBue anekTpuueckoro Toka. CoOcTBeHHass W IpUMeEcHas
IIPOBOJIUMOCTD  IOJIyIIPOBOJHHUKOB. llonmynpoBogHukoBbld nuona. TpaH3ucrTop.
Oneir  Opcrepa. B3aumopneiicTBUE NPOBOJHUKOB C TOKamMHu. (OTKJIOHEHUE
AIEKTPOHHOTO My4Ka MarHUTHBIM MOJIEM. DIIEKTPOJIBUTATENb.
DNeKTpOU3MEpUTENbHbIC MPUOOPHI. DIEKTpOMArHuTHas WHAYKIUA. OTbBITHI
@apanes. 3aBucumoctb IIC caMOMHAYKIMU OT CKOPOCTH U3MEHEHUSI CHIIBI TOKA
Y UHAYKTUBHOCTH MPOoBOAHMKA. PaGoTta snexrporeneparopa. Tpancdopmarop.
Jlabopamopnwie padomol:

N3yuenne 3akoHa OMa Jijis y4acTKa €U, MOCIEA0BaTEILHOTO U MapaJijIeIbHOTO
COEIMHEHUS MPOBOTHUKOB.

N3yuenune 3akoHa Oma 115 TOJTHOM LIETIH.

N3yueHue siBICHUSI DJIEKTPOMArHUTHOM MHAYKIIUHU.

Omnpenenenue kodppunreHTa NoJIe3HOTO ASHCTBUS AIEKTPUUECKOTO YaitHUKA.
OmnpeneneHue TeMepaTypbl HUTH JaMITbl HAaKAJIUBAHUS.

Omnpenenenue I/IC 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA HATIPSIAKEHUS.

4. Kosie0aHus U BOJIHbI

Mexanuueckue koneoanusa. KonebatenbHoe aBwxkeHue. [‘apMoHHueckue
kojebanusi. CBOOOJHBIE MeXaHWYeCKHe KoJjieOaHus. JIMHEWHbIe MeXaHUYEeCKUe
KoJiebarenbHble cucTeMbl. [IpeBparieHne sHepruu mpu KoJieOaTeIbHOM JIBUYKEHUU.
CBoOomHBIE 3aTyXawIHe MeXaHWdeckue Kojebanus. BviHyXJIeHHBIE Me-
XaHUYECKHe KOoJIeOaHus.
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Ynpyzue eonnwi. 1lonepeunble U NpPoOAOJbHBIE BOJIHBI. XaPAaKTEPUCTUKU BOJHBI.
VYpaBHeHnue 1iockoi Oerymiedt BosiHbL. WMHTepdepenius BonH. IloHsTHe O
TudpakivK BOJIH. 3BYKOBBIC BOJIHBI. YJIBTPA3BYK U €r0 MIPUMEHEHUE.
Inekmpomaznumnsle Konedanus. CBOOOJHBIC AIEKTPOMATHUTHBIE KOJIEOAHMUS.
[IpeBpamienrie  sHepruM B KojeOaTeaIbHOM  KOHType.  3aryxarolue
AIIEKTPOMArHUTHBIE KosieOaHus. ['eHepaTop He3aTyxaroluX 3JIEKTPOMAarHUTHBIX
KoneOanuil. BeiHyXIeHHBIE dJekTpuueckue KojeOanus. IlepeMeHHBI TOK.
['enepaTop nepeMeHHOro TOKAa. EMKOCTHOE M HMHAYKTUBHOE CONPOTHUBIICHUS
NEPEMEHHOr0 TOKa. 3akoH Oma Il 3JIEKTPUYECKOW LENU MEPEMEHHOIO TOKa.
PabGota u MOUIHOCTH MepeMeHHOro Toka. ['eHepaTopsl Toka. TpaHcopmaTOpHI.
Toku  BbeiCOKOM  4acToThl. Ilomydyenue, mepemada U pacnpencsicHue
AIEKTPOIHEPTHUH.

InekmpomazHumusle 60aHblL. DICKTPOMArHUTHOE II0JIe KaK OCOOBIH BHJ
MaTepuu.  DJIEKTpOMarHuTHble  BoOJHBL.  BuOpatop I'epma.  OTKpwITHIH
KojebarenbHbil  KOHTYp. M300perenune paano A.C. IlonoBeim. Ilonsatue o
panuocss3u. [IpuMeHeHne 31eKTPOMarHuTHBIX BOJIH.

Jemoncmpayuu: CBOOOJHBIE U BBIHY)KJIEHHBIE MEXAHUYECKUE KOJICOaHMUS.
Pe3zonanc. O0Opa3oBaHue U pacnpoCTpaHEHHE YIpyrux BosiH. YacTora koneOaHui
U BbicOTa TOHa 3Byka. (CBOOOJIHBIE  JJIEKTPOMAarHUTHBIE  KOJIEOAHUS.
OcnworpaMma IepeMeHHOro Toka. KoHaeHcaTtop B LenM NEPEMEHHOTO TOKA.
Karymka HMHAIYKTUBHOCTM B 1€MW [EPEMEHHOIO TOKa. Pe3oHanc B
IIOCJEAOBATEIPHOM  LIEMM  I[EPEMEHHOro  Toka. 3mydenme w  nmpuem
AIIEKTPOMArHUTHBIX BOJIH. PannocBsise.

Jlabopamopnsie pabomei: VI3yueHue 3aBUCUMOCTH TIeproa KojaeOaHU HUTSHOTO
(W11 IPY>KWHHOTO) MasiTHUKA OT JJIMHBI HUTH (WJIK MACChI IPpy3a).

NHIyKTUBHBIE U EMKOCTHOE COIPOTHUBIICHUS B LIETIH IEPEMEHHOTO TOKA.

5. OnTuka

Ilpupooa céeema

Ilpupooa ceema. CKOPOCTb pPACIpPOCTPAHEHHUSI CBETA. 3aKOHBI OTPAXKCHUS U
npenoMiieHus ceeta. [lonHoe orpaxkenue. JIunsel. ['1a3 Kak onTuyeckas cucrema.
OnTuyeckre mpruodopHI.

Bonnoewvie ceoiicmea ceema. Nnrepdpepenius cera. KOrepeHTHOCTh CBETOBBIX
ayuye. ntepdepenuns B TOHKUX TuieHKax. [lomockl paBHO# Tommuubl. Kombia
Herotona. Ucnonbs3oBanue wuHTEepdepeHUUMH B Hayke M TexHuke. Judpakims
ceera. udpakuus Ha menau B mapajuleNbHbIX Jdy4yax. JudpakinuoHHas pemierka.
[Tonsitue o romorpaduu. [onsipuzanus nonepeuHsix BosH. [lonsipuzanus ceera.
JBoriHoe myuenpenomiieHue. Ilomsipouasl. Jucnepcust cBera. Buabl CHEKTPOB.
Cnextppl  ucnyckanusi. CHEKTpbl  TOTJIOMICHHS.  YJIbTpauoneToBoe |
nH(ppakpacHoe nu3nyueHus. PenrrenoBckue myun. X mpupoia u cCBOMCTBA.
Jlemoncmpayuu: 3aKoHbI OTpaXKeHUs U nperaomiieHus ceera. [lonmHoe BHyTpeHHEe
orpaxenue. Ontuueckue npuboprel. UuTepdepentusa ceera. Judpaxmus caera.
[Tonmapuzanuss ceerta. [lomyuenue crnekrtpa ¢ nomouipto npusmsel. [losyuyeHue
CHEKTpPa ¢ TOMOIIbIO TU(PPAKIMOHHON pemeTKU. CIeKTPOCKOIL.

Jlabopamopnwie padomui: V13yuenve n300paxeHus MpeMETOB B TOHKOH JIMH3E.



15

N3yuyenue nuatepPpepeHnu u qudpakivuu cBeTa.

['panynpoBKa CHEKTPOCKOIIA U ONPEAEIEHUE JIIMHBI BOJHBI CIIEKTPAIbHBIX JTUHUM.
6. JiieMeHTHI KBAHTOBOM (PM3UKU

Keanmosasa onmuxa. KsantoBas runoreza Ilmanka. @otonbl. BHemHui
dboTtoanekTpudeckuii 3¢ hext. Buyrpennuii potoaddext. Tumnsl GoTos1€MEHTOB.
QDu3uxka amoma. PazBuTHe B3IJSA0B HA CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bojopoja. SAnepHas moaens aroma. Ombitel O. Pesepdopra.
Mopens atoma Bogopozaa no bopy. KBaHTOBBIE reHEpaTOPBI.

Qu3zuka  amomnozo  adpa. EcTecTBEHHas  paJMOAaKTUBHOCTb.  3aKOH
pannoakTuBHOrO pacmana. CrnocoObl HAOMIONEHUS M PETUCTPALUU 3apsKEHHBIX
gacturl. Dpdexr BaBunoBa — YepenkoBa. Ctpoenne atomMHoro siapa. Jledekr
MaccChl, DHEPrUsl CBSI3M W YCTOWYHMBOCTb AaTOMHBIX sII€p. SIEpHBIE pEaKUuu.
HckyccTBeHHas: paauMoakTUBHOCTh. JleneHue Tsxensix snep. llennas saepHas
peakuusa. Ymnpapisemas LenHas peakuus. fAnepHeiii  peaktop. I[lomydenwue
paIuOaKTUBHBIX M30TONOB M WX MNpUMEHEHUE. buonoruyeckoe necTBre
PaaOaKTUBHBIX U3TyYEHUN. DJIEMEHTapPHbIE YACTUIIBI.

Jemoncmpayuu: ®Dotorddext. JluHelyaTbie CHEKTPbl Pa3IWYHBIX BEIIECTB.
Wznydyenne naszepa (KBaHTOBOro TeHeparopa). CyeTyuK HMOHHU3UPYIOIIMX
W3JTy4YCHUH.

7. IBoronus Beesiennou

Cmpoenue u pazeumue Bcenennoiui. Hama 3Be3qHas cucrtema — [anaktuka.
Hpyrue ranaktuku. beckoneunocts Bceemennou. IIoHsATHE O KOCMOJOTHH.
Pacmmmpsiromasacss  Bcenennas. Mogens rtopstuert  Bceenennoi. CtpoeHue u
MPOUCXOXKICHNUE | ATaKTHK.

Deontoyusn 36e30. Il'unomesza npoucxoxncoenus ConHeuHOU  cucmemol.
Tepmosinepusiii cuntes. [Ipobiema tepmosiieproit sHepreTuxku. Jueprust CoHia
1 3Be3/1. DBomtonus 38e31. [Iponcxoxaenre CoTHEUHON CUCTEMBI.
Jlemoncmpayuu: Conneunas cucrema (monens). Dortorpaduu  IJIaHET,
cAenaHHble ¢ KocMuueckux 30HHOB. Kapra Jlynsl u mmaner. CrpoeHue H
3BOJIIOLMS BeeneHHou.
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TEMBI PE®EPATOB (JIOKJIATOB), UTHAUBUIY AJTbHBIX
MMPOEKTOB

Anexkcannp ['puropreBud CTOJI€TOB — PYyCCKUA (PUBHK.

Anexcannp CrenanoBuy [lonoB — pycckuii yueHbli, H300peTaTensb pajauo.

AnpTepHaTUBHAS SHEPTETUKA.

AKyCTHYECKHE CBONCTBA MOJIYIIPOBOIHUKOB.

AHnpe Mapu AMiiep — OCHOBOIIOJIOKHUK 3JIEKTPOJUHAMUKHU.

ACHUHXPOHHBI! JBUTATEIIb.

AcTepousl.

ACTpOHOMHSI HAILIUX JHEMH.

. Atomuas ¢uszuka. U3oronsl. [IpuMeHneHnre paiuoakTUBHBIX U30TOTMOB.

10 beckoHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.

11.bunonsipHbie TPAaH3UCTOPHI.

12.bopuc CemenoBuu SIkoOu — pu3nK u n300peTaATEND.

13.Benunyaiiniye OTKphITHS HUBHKH.

14.Buapl 3IEKTPUUECKUX pa3psiioB. ODJIEKTPUUECKHE pa3pslibl Ha CIyxoe
YeloBeKa.

15.BnusHue neeKToB Ha PU3NYECKHE CBOWCTBA KPUCTAIIJIOB.

16.BcenenHas v TeMHas MaTepusl.

17.Tanuneo ["anumneit — ocHOBATENb TOYHOIO €CTECTBO3ZHAHMS.

18.T'onorpadus u ee mpuMeHEHHE.

19./IBuxeHue Tesa mepeMeHHON MacChl.

20.lndpakuust B HaIIEH KU3HU.

21.Kuakue KpucTasuibl.

22.3axonbl Kupxroda aiis aneKTpudeckoil nemnu.

23.3aKOHBI COXpaHEHUSI B MEXaHUKE.

24 .3navyenue oTKpbITHi ["ammes.

25.Urops BacunbeBuu KypuaTtoB — (Qu3MK, OpraHuzaTop aTOMHOW HAyKU H
TEXHUKHU.

26.Hcaak HetoTOH — co31aTenb KJIaCCHIECKON (UK.

27 .crionp30BaHUE AIEKTPOIHEPTHH B TPAHCIIOPTE.

28.Knaccudukaius v XxapakTepUCTUKU dJI€MEHTaPHBIX YaCTHII.

29.KoHCTpyKIIMOHHAS TIPOYHOCTh MaTepHalia U €€ CBS3b CO CTPYKTYpOi.

30.KoHCTpyKIUS U BHIIBI JIa3€POB.

31.KpuosnexkTpoHuka (MUKpPOIJIEKTPOHUKA U XOJIO).

32.J1a3epHble TEXHOJIOTUHU U X UCIIOJIb30BAHUE.

33.Jleonapao na BuHuu — y4eHbIi 1 n300peTaTess.

34.MaruutHele u3MepeHHsl (MPUHIUIBI TMOCTPOCHUS MPHOOPOB, CHOCOObBI
W3MEPEHUSI MAarHUTHOTO TTOTOKA, MATHUTHON UHIYKIIHH).

35.Maiikn ®@apajneii — co3aaTeib yueHHs 00 3JIEKTPOMarHUTHOM IOJIE.

36.Makc Ilnank.

37.MeTtoa MEYEHBIX aTOMOB.

38.Metoapl HaAOMIONECHUS W PETUCTPAIMHM PAAUOAKTHUBHBIX W3IyYEeHUU W

JACTHII.

Wo~Noh~wdD =
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39.MeTopl OnpeiesICHHS TIIIOTHOCTH.
40.Muxaun BacunseBrd JIOMOHOCOB — yUYEHBIHN SHIIMKIIONICTUCT.
41 .Monenu aroma. OnwiT Pesepdopra.

42.
43.

44,

MouiekynsipHO-KUHETHYECKasl TEOpHUs UJIeaTbHBIX T'a30B.
MoutHust — ra30BbId pa3psij] B IPUPOJAHBIX YCIOBUSX.

HaHoTexHONOTMS — MEXAUCHUIUIMHAPHAA 00JacTh (yHAAMEHTAIBHOU M

MIPUKJIA1-HOW HAYKU U TEXHUKH.

45,
46.
47.
48.
49.
50.
51.
52,
53.
54,
55,
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.

Hukona Tecna: >xu3Hb 1 HEOOBIUAWHbBIE OTKPBITHS.

Huxomnait KonepHuk — co3zaresb re aMoleHTPUYECKO CUCTEMBI MUPA.
Hunbsc bop — oaun u3 co3zmaTeneit COBpeMeHHON (hH3HKH.
Hyxneocunres Bo BeeneHHOM.

OO0bsicHeHue GOTOCUHTE3a C TOUKU 3peHus (PU3UKH.

Onruyeckue BIEHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOANMOCTH.
[IepeMeHHBIN 3JIEKTPUYECKUAN TOK U €70 TPUMEHEHHUE.

[1;mazmMa — yeTBepTOE COCTOSIHUE BEILIECTBA.

[ImaneTs COTHEUHOM CUCTEMBI.

[TonynpOBOTHUKOBBIE TATYUKH TEMIIEPATYPHI.

[IpuMeHeHUE KUIKUX KPUCTAIIOB B IPOMBIIIJIEHHOCTH.

[IpuMeHeHnE AOEPHBIX PEAKTOPOB.

[Ipupona ¢peppomarueTusma.

[TpoGaembl 5KOJIOTUH, CBA3AHHBIE C UCTIOIH30BAHUEM TEIIJIOBBIX MAIIUH.
[Ipon3BoaCcTBO, IEpENaya U UCIIOJIL30BAHUE JIIEKTPOIHEPTUH.
[Ipoucxoxaenre CoOMTHEYHON CUCTEMBI.

[Tbe303nekTpuyeckuii 3(p(PexT ero npuMeHeHue.

Pa3Butne cpencTs CBs3U U paauo.

PeakTuBHBIE IBUTAaTEIN U OCHOBBI pa0OTHI TEIUIOBOM MAaITUHBI.
PenukToBoe uzinyyeHue.

Pentrenosckue nyun. Mctopust oTkpsiTus. [IpumeHnenue.

Poxxnenune u 3BOIIOIUSA 3BE3 .

Ponp K.3.1{n0aKOBCKOTO B pa3BUTHU KOCMOHABTHKH.

CBeT — 2IEKTPOMArHUTHAS BOJIHA.

Cepretii [TaBnoBuu KoponeB — KOHCTPYKTOP M OPraHU3aTOp MPOHU3BOJICTBA

paKeTHO-KOCMH‘{eCKOﬁ TCXHUKMU.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

Cuiibl TpeHUSI.

CoBpeMeHHas CIyTHUKOBAsI CBSI3b.
CoBpeMenHas (pu3ndeckas KapTUHA MUPA.
CoBpeMeHHbIE CPEJICTBA CBA3H.

ConHIle — UCTOYHHK KU3HU Ha 3eMJI€.
Tpanchopmatopsi.

VYabpTpa3Byk (1ojiydeHue, CBOWCTBA, IPUMEHEHNE).
YrpasisemMblil TEPMOSIEPHBIN CUHTES.

VY ckopuTenu 3apspKeHHbBIX YaCTHLL.
du3uKa U My3bIKa.

dusnyecKkue CBOMCTBa aTMOC(EPHI.



82.
83.
84.
85.
86.
87.
88.
89.
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DOTOAIEMEHTBI.

®otoaddexr. [Ipumenenue sBnenus Gotodrpdexra.

Xanc Kpuctuan Opcres1 — OCHOBOIIOIOKHUK 3JIEKTPOMAarHeTU3Ma.
YepHbi€ ObIPHI.

[[Ixana 31eKTPOMArHUTHBIX BOJIH.

DKOJ0ru4ecKre MpoOIeMbl M BO3MOXHBIC TyTH UX PEIICHHUS.
DIIEKTPOHHAS! TPOBOJAMMOCTh METaIII0B. CBEPXIPOBOAUMOCTb.
Omunnid XpucTuaHoBud JIeH — pycckuid pusuk.
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TEMATHYECKOE IINTAHUPOBAHHUE
EcTtecTBeHHOHAyUHBIN TPO(HIIb MPOPECCHOHAIBHOTO 00pa30BaHUs

[Ipn peanuzanmu cojepkaHust 00I1I€00pa3zoBaTENbHON Y4eOHON JAMCIUILIMHBI
«Dduzuka» B mpenenax ocBoeHus OIIOII CIIO na 0a3e OCHOBHOrO OOIIETO
oOpazoBaHuss ¢ TMoOdydeHHeM cpeaHero obmiero obpaszoBanus (IITIKPC)
MaKcUMaJibHas ydeOHas Harpy3ka 00ydJarommuxcs COCTaBIsIET:

no mpodeccusm CIIO ecrecTBeHHOHAYYHOTO TPOGUIST NPOPECCHOHATHHOTO
oOpa3zoBanuss — 162 waca. 3 Hux — aymutopHas (oOs3aTenbHas) Harpyska
oOyuJaromuxcs, BKIO4Yas J1a00paTopHbIE OMBITHI U MpakTudeckue 3anstus — 108
4acoB; BHEAYAUTOPHAsI CAMOCTOSITENIbHAsA paboTa CTyIeHTOB - 54 yaca.

Ne | HammeHoBaHue KoaunuyecTBO 4acoB
n/n | pazaena (TexHnuyeckuii mpogub)
TeOpHUsl | MPaKT. | KOHTP.p. | UToro | cpc | Bcero
JacoB

1 BBenenune 2 - - 2 1 3

2 MexaHuka 19 4 1 24 12 |36

3 | MoaekyasipHasi 9 1 2 12 6 |18
(pusuka.
TepmoanHamuka

4 JJIeKTPOAMHAMMKA 31 3 - 34 17 |51

5 KoJie0anusi 1 BOJITHBI 11 2 1 14 7 21

6 Onruka 8 - - 8 4 12

7 DJIeMeHThl KBAaHTOBOH | 8 - - 8 4 12
(puszuku

8 JBoJonus Beesennoir | 6 - - 6 6 12
UTOI'0 94 10 4 108 54 |162

[IpomexxyTounas arrecranus B popme aud.3auéra




20

XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB JEATEJIBHOCTHU

CTYIAEHTOB

Cooepircanue odyuenusn

Xapakmepucmuka 0CHOBHBIX 61008 OeAMEIbHOCMU
odyuarowezoca (Ha ypoeHe yueoOHbIX 0eliCmeuit)

BBenenue

YMenus OCTAaHOBKH uenen NEATEIIbHOCTH,
IUTAHUPOBATh ~ COOCTBEHHYIO  JCSATEIBHOCTH  JJIS
JNOCTUKEHUS TIOCTABJICHHBIX LEJIEH, MPEABUICHUS
BO3MOKHBIX pe3yJIbTaToOB ATUX NENUCTBUM,
OpraHHu3aldd CaMOKOHTPOJS M OLEHKH IOJYYEHHBIX
pE3yJIbTATOB.

Pa3BuTh CrOCOOHOCTH SICHO M TOYHO H3JIarathb CBOU
MBICJTH, JJOTUYECKU 0OOCHOBBIBATH CBOIO TOUKY 3pEHMUS,
BOCIIPUHUMATh " AHAIN3UPOBATh MHEHUSA
coOeceTHUKOB, ITPU3HABAs IPaBO JIPYroro 4ejioBeKa Ha
WHOE MHECHHE.

[IpousBoauTh u3MepeHuss (GU3UUECKUX BEIMYUH H
OLICHUBATh I'PAHULIBI IIOTPEITHOCTEU U3MEPEHUN.
[IpencraBiATe TpaHULBl MNOTPELIHOCTEH H3MEPEHUU
IPU MIOCTPOCHUU TPAPUKOB.

Bricka3biBaTh TUIIOTE3bI JUISL 00BsCHEHUS
HaOJIFOJaEMBIX SABJIEHUH.

[Ipenyarats MOaEny ABJICHUIM.

VYKka3plBaTh TpaHUIBl MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB.

N3naraTb  OCHOBHBIE  TOJIOXKEHUSI  COBPEMEHHOM
HAay4YHOW KapTUHBI MUPA.

[IpuBOIUTH IPUMEPHI BIAUSHUS OTKPBITUH B (PU3MKe Ha
MPOTPECC B TEXHUKE U TEXHOJIOTUU ITPOU3BOJCTBA.
Hcnonb3oBatk MHTEpHET 11 MMoMcKa HH(GOpManum.

1. Mexanuka

Kunemamurka

IIpencraBisiTh  MEXaHWYECKOE  JBHKCHUE  Tela
YPABHEHMSMHU 3aBUCHUMOCTH KOOPAMHAT WU IPOEKLIMHU
CKOpPOCTH OT BPEMEHH.

[IpencraBisiTh  MEXaHMYECKOE  JIBHKEHUE  Teja
rpagukaMu 3aBUCUMOCTH KOOpPJIMHAT M MPOEKIUU
CKOpPOCTH OT BPEMEHH.

OnpenensaTe  KOOpAWHATBI, NPOWJICHHBIA  NYTh,
CKOPOCTb M  YCKOpEHHE Tela 1o rpadukam
3aBUCHMOCTH KOOPAMHAT WU NPOEKUUNA CKOPOCTH OT
BpeMeHHU. OrnpenensTe KOOPAUHATHI, IPONIECHHBIM
IIyTh, CKOPOCTb M YCKOPEHHE Te€jlda II0 YPaBHEHUSAM
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3aBUCUMOCTH KOOPIMHAT W MPOEKIHUH CKOPOCTH OT
BpPEMEHHU.

[IpoBOIUTH CpaBHUTENBHBIA aHAJIN3 PAaBHOMEPHOTO U
PaBHONEPEMEHHOTO ABHKEHHA.

VYka3aTb  HWCHOJB30BaHHWE  TMOCTYMAaTEIBHOTO U
BpaIllaTeIbHOTO ABMKCHUN B TEXHUKE.

[Tpro6perats ONBIT pabOTHI B TPYMIE C BHIIOJHEHHEM
Pa3IMYHBIX COLUATBHBIX POJICH.

Pa3paGoTaTh BO3MOXHYIO CHUCTEMY JEHCTBHUA U
KOHCTPYKLHUIO JJIsI SKCTIEPUMEHTAIBHOTO OTpeIeTIeHUs
KWHEMATUYECKUX BEJINYHH.

[IpencraBnsaTh WHPOpPMALKIO O BHAAX [BUKCHUS B
BHUJIE TAOJINIIBI.

3aKonbl COXpAaHEeRnusA 6
MeXaHuKke

[IpuMeHATH 3aKOH COXpaHEHWs MMIyJbca IS
BBIUMCIICHUS WM3MEHEHHUH CKOpPOCTEM Tel IIpu HX
B3aMMOJICHCTBHSIX.

N3mepsaTe paboTy cuUI M U3MEHEHHE KUHETHYECKOM
JHEPIuy Tena.

Boruucnsate paboTy CHII M M3MEHEHUE KUHETUYECKOMN
JHEPIuy Tena.

BblUuCHATP  NOTEHUHMANBHYIO  JHEPrul0  Tel B
IPaBUTALIMOHHOM IOJIE.

Onpenenars  NOTEHIUAIBHYIO  JHEPTUIO  YIPYro
ne(OopMHUPOBAHHOTO TeJIA 10 U3BECTHOM e opMaIiuu u
xKEcTkocT Tena. IIpUMEHATh 3aKOH COXPAaHEHMS
MEXaHUYECKOM SHEPruM NpH pacu€rax pe3yibTaToB
B3aMMOJICUCTBUI TeJl TPABUTALMOHHBIMU CHJIAMH H
CUJIaMH YIIPYTOCTH.

Vka3plBaTp  IpaHULBl  IOPUMEHUMOCTH  3aKOHOB
MEXaHUKU.

VkazaTh y4eOHble JUCHUIUIMHBL, TP U3YYEHUH
KOTOPBIX HUCIOJIB3YIOTCS 3aKOHBI COXPAHEHHSI.

2. OCHOBBI MO

JIEKYJISIPHOI (U3MKH ¥ TEPMOJIMHAMUKH

OcHo6bl MONEKYTAPHOU
KUHemu4ecKoll meopuu.
Hoeanovnoin caz

BBINOMHATE 3KCHEPUMEHTHI, CIy’Kalie 000CHOBAHUIO
MOJIEKYISIpHO - KuHetuueckoit Teopun. (MKT)

Pemate 3a1a4un ¢ NpUMEHEHUEM OCHOBHOTO YPaBHEHMS
MOJIEKYJIIPHO-KUHETUYECKO TEOPUU Ta30B.
OmnpenensTb mapaMeTpbl BeIIECTBA B Tra3000pa3HOM
COCTOSHMM Ha OCHOBAHMM YPAaBHEHUS COCTOSHHUS
UJCaIbHOIO ra3a.

Onpenenarb mnapaMmeTpbl BeEIlIECTBA B Ta3000pa3HOM
COCTOSIHUM W MPOUCXOJISAILINE MPOLECCHl MO rpadukam
3aBucumoctH p(T), V(T), p(V)

HccnepgoBath skcnepuMmenTasibHo 3aBucumoctu p(T),
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V(T), p(V)) IlpencraBnare rpadukamMud H30XOPHBIH,
M300apHBINA U N30TEPMUIECCKHI MPOIIECCHI.

BBIUHCIATE  CPeNHIOI  KUHETHYECKYI0  DHEPIHIO
TEIUIOBOTO  JIBIDKCHUS  MOJIGKYJ TI0  HW3BECTHOH
TEMIIEpaType BEIIECTBA.

Bricka3eIiBaTh THUIIOTE3BI JUIS 00BSICHEHUS
HAOJIIOIaEMBIX ABJICHHI.
Vkazarp IPaHUIIBI MPUMEHUMOCTH MOJIETNA

«HuaeadpHbIN ra3y u 3akoHoB MKT.

OcHoeul
mepmMoOuHaMuKu

M3mepsaTe  KOJIMYECTBO  TEILUIOTBI B IPOLIECCAX
TEIUIONEepEaauH.

PaccunthiBaTh KOJMYECTBO TEIUIOTHI, HEOOXOAMMOMN
JUIL  OCYILECTBJICHUSA  3aJaHHOTO  IIporecca ¢
TeIuIonepeaayei. PaccuuteiBath VU3MEHEHHU
BHYTpEHHEH »HEepruu Tej, padoTy U MEepelaHHOe
KOJIMYECTBO TEIUIOTHI C HCIIOJIB30BAaHUEM IIEPBOIO
3aKOHA TEPMOJUHAMHUKHU.

PaccuuteiBaTh paboTy, COBEpHIEHHYIO Ta30M, IO
rpaduxky 3aBucumoctu p (V).

Boluucnate  paboTy raza, COBEpPUIEHHYIO  IIpHU
W3MEHEHUM COCTOSIHMSA MO 3aMKHYTOMY  IUKIIY.
Boruucnates KIIJ[ npu coBepiieHun ra3om padoOThl B
[IpoLeccax M3MEHEHUs COCTOSHMUSA II0 3aMKHYTOMY
uKIy. OOBACHATh NPUHLMIIBI JEHCTBUS TEIJIOBBIX
mamuH. [lokazaTe poiab (GU3MKM B CO3JAHUU U
COBEPLICHCTBOBAHUY TEILJIOBBIX JIBUIATEIIECH.

W3narars CyThb DKOJIOTUYECKUX npobiiem,
00yCJIOBIIEHHBIX PabOTOM TEIJIOBBIX JBHUTaTeied Hu
IIpeIaraTh IyTU UX PEIICHU.

VYkazarb rpaHULbI MIPUMEHUMOCTH 3aKOHOB
TEPMOJUHAMHUKHU.

YMeTh  BECTM  JHAJIOT,  BBICAYIIMBATbH  MHEHHUE
ONNOHEHTA, YYAaCTBOBATb B JHUCKYCCHUH, OTKPBITO
BBIPAXKaTh U OTCTAMBATh CBOIO TOUKY 3PEHHUS.

VkazaTh ydeOHble AUCHUIUIMHBI, TPU HU3YYCHHUH
KOTOPBIX HCHOJIB3YIOT Yy4eOHbIM maTepuan «OCHOBBI
TEPMOJUHAMKI.

Ceoiicmea napoe,
HcuoKocmeil, meepovlx
TeJ

N3MepsTh BIaXHOCTh BO3/1yXa.

PaccuuthpiBaTh KOJMYECTBO TEIUIOTHI, HEOOXOIUMOU
JUIs. OCYILIECTBIICHUS MPOLIECCa NEpexo]a BEUECTBA U3
OJHOTO arperaTHoro COCTOSIHUS B IPYTOE€.
HccnenoBarh 3KCNEPUMEHTAIBHO TETUJIOBBIE CBOMCTBA
BemiecTBa. [IpuBoauTh  mpuUMEpPHl  KaMJUIAPHBIX
SIBJICHUU B OBITY, IPUPOJIE, TEXHUKE.




23

HccnenoBaTh MeXaHUYECKHE CBOMCTBA TBEPJBIX Tell.
[IpuMeHATh Pu3nyecKue MOHATUS U 3aKOHBI B yUeOHOM
MaTepuae npopecCuOHAIBHOIO XapaKTepa.

Hcnonb3oBate MHTEpHET A moucka nHoOpManuu o
pa3paboTKax ¥ MPUMEHEHUSIX COBPEMEHHBIX TBEPBIX U
aMop(HBIX MaTepuasax.

3. DJIeKTPOAUHAMUKA

Inekmpocmamuka

Breraucaars CHJIBI B33HMOI[CfICTBPI$I TOYCUYHBIX
QJICKTPHUICCKUX 3apAd0B.

Breraucnare HaHpH}KéHHOCTB QJICKTPUYICCKOI'O IIO0JIA
OJHOTO MW HCCKOJBKHUX TOYCYHBIX JJICKTPHUYCCKUX
3apsAa0B.

Breraucnars IMOTCHIOUAJI 3JICKTPHUYICCKOI'O IIOJIA OAHOI'O
N HCCKOJbKHX TOYCYHBLIX JJICKTPHYCCKHX 3apsaId0B.
HSMGpHTL Pa3HOCTb TOTCHIIUAJIOB.

N3mepsTh SHEPTUIO ANEKTPUYECKOTO OJIS
3apsyKEHHOI0 KOHJIEHCATOPA.
Boruucnsate SHEPrHUI0 ANEKTPUYECKOTO OJIA

3apsKEHHOTO KOHJIEHCATOPA.
Pa3paGoTtaTh miaH M BO3MOXHYIO CXEMYy JI€WCTBHIA
AKCIIEPUMEHTAIIBHOTO ONPENCIICHHUS DJIEKTPOEMKOCTH
KOHJIEHCATOpa M JUIJIEKTPUYECKOM IPOHULIAEMOCTH
BEILIECTBA.

[IpoBOANTE CpaBHUTENBHBINA aHAJIU3 IPABUTALIUOHHOTO
Y JIEKTPOCTATUYECKOTO TOJIEU

TIlocmosannwviit mok

N3MepsaTh MOIIHOCTB JIEKTPUUECKOTO TOKA. M3MepsTh
OJIC 1 BHyTpEHHEE CONPOTUBIICHNE HCTOUYHUKA TOKA.
BrinmonHATh pacu€Thl CWiibl TOKAa M HaNpsDKEHUW Ha
ydacTKax oJjekTpuueckux 1ened. OOBSICHITH Ha
npuMepe dJIEKTPUYECKON 1enu ¢ ABYMs UCTOYHUKAMHU
toka (D/1C), B KakoM cilydae UCTOUHHUK JIEKTPUUECKOMN
SHEpPruu paboTaeT B peKUME TeHEpaTopa, a B KAKOM B
pexUMe OTPEOUTENS.

OnpenensiTe  TEeMIeparypy HUTH  HaKaJIUBaHMS.
N3MepsTh 3NEKTPUYECKUI 3apsi/l SJIEKTPOHA.

CHuMaTh BOJIbTAMIIEPHYIO XapaKTEPUCTUKY AUOA.
[IpoBoauTh CPaBHUTEIIbHBIN aHaIn3
MOJIYIIPOBOJHUKOBBIX JUOJOB U TPUOJIOB.
Hcnonp30BaTh MHTEPHET NJIsi MOMCKa WHGOPMAIMU O
MepPCIeKTUBaX pa3BUTHS MOJTYTIPOBOTHUKOBOM
TEXHUKH.

Y cTraHaBnMBaTh MPUUMHHO-CIICICTBEHHBIE CBS3H.

Mazcnumnoie senenusn

HSMGpHTB WHAYKOUIO MAarduTHOT'O IIOJIA. Boruucnsate
CHIJIBI, I[GﬁCTByIOH.IPIG Ha TIIPOBOJHHUK C TOKOM B
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MarHuTHOM MOJIE.
Bpraucasate cuiibl, ACHUCTBYIONIME HA SJIECKTPUYECKUMN
3apsijl, ABWXKYIIUICA B MArHUTHOM IIOJIE.

HccnenoBarh sABIEHUS 3IEKTPOMArHUTHOW WHIYKIUU,
CaMOUWH]TYKIIUH.

Brruucnars 3HEpryu0 MarHuTHOTO TOJIS.

OOBACHATH IPUHITUT TCUCTBUS DJICKTPOIBUTATEIS.
OOBSICHATH MPUHIINT JIeHCTBUA reHeparopa
AJEKTPUYECKOTO TOKAa U DJIEKTPOU3MEPUTEIbHBIX
npuOopoB. OOBIACHATH NPUHLHUI JEHCTBUS Macc-
criekTporpada, yckopuTesnen 3apspKeHHBIX YaCTHII.
OOBSACHATH POJIb MAarHUTHOTO TMOJS 3eMJU B >KU3HH
pacTEHUM, )KUBOTHBIX, YEITOBEKA.

[IpuBoaUTH mNpUMEpPHl TPAKTUYECKOTO TPUMEHECHUS
W3YUYEHHBIX SIBJIICHHH, 3aKOHOB, MPUOOPOB, YCTPOKHCTB.
[IpoBoauth CPaBHUTEIbHBIN aHaJIu3 CBOMCTB
AJIEKTPOCTATUYECKOr0, MArHUTHOIO W  BHUXPEBOTO
BJIEKTPUYECKUX TTOJIEH.

OOBSCHATH HA NMPUMEPE MArHUTHBIX SBJICHUHN, TOYEMY
bu3uKy MO>KHO paccMaTpuBaTh KaK
«METAUCUUTUIAHY».

4. Koje0aHus 1 BOJIHBI

Mexanuueckue
Koleoanus

UccnenoBath  3aBUCUMOCTH  TEpHOJAa  KoJieOaHUM
MaTeMaTU4eCKOro MasTHHKA OT €ro JJIMHBI, Macchl U
aAMIUTUTYIbI KOJIEOAHUH.

HccnenoBath 3aBUCUMOCTH TIEpHOJIa KoJieOaHUM Tpy3a
Ha MPYXXHUHE OT €ro MacChl U KECTKOCTH IPYKUHBI.
Boruucnate mepuon  KoneOaHMi  MaTeMaTHYeCKOTO
MasATHUKA IO M3BECTHOMY 3HAUYEHUIO €T0 JUJIMHBI.
Brruucnars nepuos kojaebaHuil rpy3a Ha MPYKUHE 0
U3BECTHBIM 3HAYEHUSIM €ro MacChl M KECTKOCTH
PY>KUHBI.

BripaGoTaTh HaBBIKM BOCHPUHUMATH, aHAJIM3UPOBATH,
nepepadaThiBaTh M MPEABSIBIATH HHPOPMALMIO B
COOTBETCTBHHM C ITOCTABJIEHHBIMU 33/1a4aMH.
[TpuBOIUTH MIpUMEPHI aBTOKOJIEOATETLHBIX
MEXaHU4eCKuX cucteMm. [IpoBomuTh Kiaccudukaimio
KOJIeOaHMIA.

Ynpyzue eonnu

N3MmepsATs IiMHY 3BYKOBOM BOJHBI IO pE3yJIbTaTam
HaOMo1eHN HHTep(EepEeHINN 3BYKOBBIX BOJIH.
HaGnronate u OOBACHATH SIBJICHUS MHTEPPEPEHIIUN U
Tudpakiii MEXaHUYECKUX BOJIH.

[IpeacraBisaTh 00nacT NMPUMEHEHHUS YIbTPa3ByKa H
NEPCHEKTUBbl €ro HMCHOJIb30BaHUS B Pa3JIMYHBIX




25

o0macTax HAayKH, TCXHUKHW, MCOAUTLINHEC.

N3narate CYTb O3KOJOTHYCCKHUX HpO6JICM, CBs3aHHBIX
C BOBI[CﬁCTBI/IGM 3BYKOBLIX BOJIH Ha OpPraHHU3M
YCJIOBCKA.

InekmpomazHumHuvle
KoJsleoanus

Habmonats OCLUJUIOTPAMMBI rapMOHUYECKHUX
KOJ1e0aHUM CUJIBI TOKA B LEIIH.

N3mepsaTh 351eKTpOEMKOCTh KOHAEHcaTopa. M3mepsaTs
MHIYKTUBHOCTD KAaTyIIKH.

HccnenoBars sBIEHUE JJIEKTPUYECKOTO PE30HAHCA B
II0CJIEIOBATEIBHON LIEIIH.

[IpoBoguth  aHANOrUMIO  MEXKAY  (PU3NUECKUMHU
BEIMYMHAMH, XaAPAKTCPU3YIOIIMMH MEXAHHUYECKYIO H
AJIEKTPOMArHUTHYIO KOJIeOATeIbHbIE CUCTEMBI.
PaccunThIBaTh 3HaUEHUS CUJIBI TOKA U HAIPSDKCHUS Ha
JJIEMEHTAaX LENH IIEPEMEHHOTO TOKA.

HccnenoBaTh NpUHLMIT JAECUCTBUS TpaHchopmaropa.
HccnenoBars  mpuHOMO — JEWCTBUSA  TE€HEparopa
IIEPEMEHHOTO TOKA.

Hcnonbs3oBaTh MHTEPHET IJIsl MOMCKA UH(GOpMAIMU O
COBPEMEHHBIX CIOCO0aX Mepeadyn dJIEKTPOIHEPTUH.

3J1el<mpomazuumubte
B60JIHbI

OcymecTBIATh  paguomnepenadyy ©  PagdonpHEM.
HccnenoBarh CBOMCTBA AJIEKTPOMArHUTHBIX BOJH C
ITOMOIIIBI0 MOOMJILHOTO TelleoHa.

Pa3BuBaTh 1IEHHOCTHOE OTHOIIEHHWE K M3y4aeMbIM Ha
ypokax (U3UKH OOBEKTaM M OCBaWBacMbIM BHIaM
neaTeIbHOCTH. OOBSCHATh MPUHITUITHATIEHOE PA3Indue
OPUPOJBI  YIPYTMX UM DJIGKTPOMArHUTHBIX  BOJIH.
N3narath CyTh 3KOJOTHYECKUX MPOOJIEM, CBSI3aHHBIX C
AIIEKTPOMATrHUTHBIMH KOJICOAHUSIMHA W BOJTHAMHU.
OOBSCHAT,  pOJb  DJIEKTPOMATHUTHBIX BOJH B
COBPEMEHHBIX MCCIICIOBAHUSIX BCeleHHOM.

5. OnTuka

Ilpupooa céeema

[IpyMeHsATh Ha TMPAKTUKE 3aKOHBl OTPAKEHUS U
MPEJIOMIICHHS CBETA MPU PEUICHUH 3a]a4.

Onpenensite CIIEKTpaJIbHbIC TPaHUIIBI
YyBCTBHUTEJIBHOCTH YEJIOBEUECKOTO IJ1a3a.

Ctpouth  u300paKeHUsS  TMPEAMETOB,  J1aBacMbIC
JIMH3aMHU.

PaccunThiBaTh pacCcTOSIHUE OT JIUH3BI 10 U300pasKeHUs
N3mepsaTh poKycHOE pacCTOSTHUE JTUH3BI.

WcnpiThiBaTH MO/ICIIM MUKPOCKOIIA U TEJIECKOTIA.

Bonnoewie ceoiicmea
ceema

Ha6nronate SBJICHUE UHTEPPEPEHITNH
AIIEKTPOMATrHUTHBIX BOJIH.
HaGmonate siBieHne AuQpakiuy AJIEKTPOMArHUTHBIX
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BOJIH.
Hab6nronaTh sBJICHUE TOIAPU3AIMH 3JICKTPOMArHUTHBIX
W3MepsITh UIMHY CBETOBOM BOJIHBI IO pe3yJbTaTaM
HaOmrofeHust siBieHus uHTepdepennuu. Habmomath
sBieHHEe audpakuu cBeta. Habmiomate sBICHUE
TOJISIpU3AITIY U TUCTIEPCUU cBeTa. HaxoauTs pazmudus
H CXOJICTBA MEXTY T (HPaKIIMOHHBIM u
JTUCTIEPCHOHHBIM CIIEKTPAMHU.
[IpuBoauTh TIpPUMEpPHI TOSBICHUS B TPHUPOAEC U
WCIIONIh30BaHUsI B TEXHUKE SBJICHUN WHTEpGhEpEHINH,
mudpakiuy, TOJAPU3AIMK W JIUCIIEPCUU  CBETa.
[Tepeuncisarh METOIbI [TO3HAaHU, KOTOpBIE
WCII0JIb30BaHbI MPYU U3YUYCHUHU YKA3aHHBIX SBICHUN.

6. DiieMeHTbl KBAHTOBOH (PM3UKH

Keanmoesan onmuka

Ha6nronate dorosnexkrpuyeckuii 3gdext. OObACHITH
3akonbl ~ CroneroBa  Ha  OCHOBE  KBAaHTOBBIX
MPEJICTAaBICHUI

PaccuntbiBaTh  MakCHMaJbHYI0O  KHHETHYECKYIO
DHEPTUIO0  JJIEKTPOHOB  TpH  (POTOIIEKTPUUECKOM
addekre.

Onpenenars pabOTy BbIXOJA JIEKTPOHA IO rpaduKy
3aBUCHUMOCTH MaKCHUMaJbHOM KHHETUYECKOW SHEPruu
(OTORIIEKTPOHOB OT YacTOTHI cBeTa. M3MepsTh paboTy
BBIX0/1a JIEKTPOHA.

[lepeuncnsatb npuOOPHI YCTAaHOBKH, B KOTOPBIX
IPUMEHSIETCSI O€3MHEPITMOHHOCTH (hoToAh(DEKTA.

OOBACHATh  KOPHYCKYJISIPHO-BOJHOBOM  Jyaju3M
CBOMCTB (DOTOHOB.

OOBSICHATH pOJIb KBAaHTOBOM ONTHKM B Pa3BUTHH
COBPEMEHHOU (PU3UKH.

Du3uxka amoma

HaOnronats nuHeyaThie CIEKTPHI.

PaccuuthiBaTh 4acTOTYy W JJIMHY BOJIHBI UCITYCKa€MOTO
CBETa IIpUM MEPEXOAE aTroMa BOJIOPOJAa W3 OJHOIO
CTallMOHAPHOI'O COCTOSIHUS B IPYTOE.

OOBSICHATH TPOUCXOXKIEHUE JIMHEWYATOTO CIEKTpa
aToMa BOJOPOJA W Pa3Iuyus JIMHEWYATBIX CIEKTPOB
pPa3INYHBIX Ta30B.

HccnenoBars TMHEWYATHIN CIIEKTP.

HccnenoBaTh mpuHIMN pabOTHl JTIOMHUHECIICHTHON
JIAMIIBI.

HaOmronath 1 00BACHATH IPUHLIUI ICUCTBUS Jla3epa.
[IpuBoauTs NpUMEpPHl HCHOJB30BaHUS Ja3epa B
COBPEMEHHOW HAyKE U TEXHUKE.

Hcnonb3oBate MHTEpHET A moucka MHOpManuu o
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INEPCICKTUBAX IMTPUMCHCHUS JIa3€pa

Du3uxka amomnozo
a0pa

Ha6nronaTe Tpeku anbda-uactuil B kamepe Bumibcona.
PeructpupoBath sAepHblE HU3Iy4EHUS C TOMOIIBIO
cueruunka ['elirepa.

Onpenenars 3aps 1 MacCOBOE YHCIO aTOMHOTIO s/pa,
BO3HHUKAIOIIETO B  PE3yJbTaTe  pPaJHOAKTHBHOI'O
pacraja.

Beruucnars  SHepruto,  OCBOOOXKIAIONIYIOCA — IPHU
PaAMOAKTUBHOM paCIaJIe.

Boluucnsate  sHepruro,  0OCBOOOXKAAIONIYIOCS — TIPU
AlepHbIX peakuusax. I[loHMmMaTe npeuMyliecTBa U
HEJJOCTATKH HCIOJIb30BAHUS ATOMHOM DJHEPIHUU U
MOHU3HUPYIOIINX H3IYYEHUH B IMPOMBIIUIEHHOCTH,
MEIULIAHE.

N3narate cyTh 9KOJOTHYECKUX MPOOIIEM, CBA3AHHBIX C
OMOJIOTUYECKUM NEUCTBUEM paarOaKTUBHBIX
W3Ty4YCHUH.

[IpoBoauTh KJIaCCHU(UKAIUIO SJIEMEHTAPHBIX YACTHI]
10 UX (PU3UYECKUM XapaKTEPUCTUKAM

(Macce, 3apsiny, BPEMEHH JKU3HU, CIIUHY U T.1.)
[ToHuMaTh 1IEHHOCTHM HAYYHOTO TMO3HAHMUS MHpa HE
BOOOIIE Il YeJIOBEUecCTBa B IIEJIOM, a JJIA KaxKIOro
00y4Jaromerocsi JMYHO, IEHHOCTh OBJIAJICHUS METOIOM
HAYYHOTO MO3HAHUS JUIsl JOCTUXKEHHUS yCIexa B JTI000M
BH/JI€ MPAKTUYECKON JEATEIbHOCTH.

3BOJIIOIIUSI BCEJJEHHOHN

Cmpoenue u pazeumue

Bceenennou

HaGnronate 3BE37b1, JIyHy W TUTaHETHI B TEJIECKOIL.
HaGntogaTh cosiHeuHbIe MSATHA C MOMOILBIO TEJIEeCKOoNa
Y COJIHEYHOTO DKpaHa.

Hcnonb3oBaTe MHTEpHET U1l MOUCKA U300paKEHUN
KOCMUYECKUX OOBEKTOB M HMHPoOpMaluu 00 ux
0COOEHHOCTSIX

OOcykaaTb BO3MOXXHBIE  CIIEHAPUHU  HBOJIIOLUU
Bcenennoit. Hcnons3oBate WHTEpHET 114 ITOMCKa
COBpeMEHHOW HWHGOpMAIMK O pPa3BUTUU BceneHHOM.
OuenuBath HMH(POPMAIHUIO C TO3UIUH €€ CBOMCTB:
JIOCTOBEPHOCTD, O0OBEKTUBHOCTb, MOJTHOTA,
AKTyaJIbHOCTb U T.J.

Deonwuus 36e30.
T'unomesa
nPOUCXO0IHCOCHUA

Conneunoit cucmemol

Beruucnare  SHEpruto,  OCBOOOXKIAIOMIIYIOCS — IIPHU
TEPMOSIAEPHBIX PEAKLIUSIX.

dopMynupoBaTh poOJIEMBI TEPMOSIICPHON
SHEPreTUKH.

OO0bscudaTh BiugHue CoOJIHEYHOM aKTHUBHOCTH Ha

3eMITIO.
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Ilonumats POJIb KOCMHYCCKHX PICCJIC,IIOB&HPIﬁ, 1%9,¢
HAaY9YHOC 1 9KOHOMHNYCCKOC 3HAYCHHC.

O6cy)KI[aTI> COBPCMCHHBIC THIIOTC3bI IIPOUCXOKACHUA
CoJHEYHOM CHUCTEMBI.
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YYEBHO-METO/JINUYECKOE U MATEPI/IAJIE)HO—TEXHI/I‘IECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JTUCIIAIIJINHBI
«ODU3UKA»

OcBoeHue mnporpaMMmbl y4eOHOM JUCHUIUIUHBL «Du3uka» Mpeanoaaract
HaJIM4KMe B MPOQPECCHOHAILHON 00pa30oBaTEIbHONW OpraHU3alNM, peaTu3yIouei
00pa30BaTeNbHYyI0 MPOTPaMMy CpEAHEero ooOmero oOpa3oBaHHs B Mpejaenax
ocBoenusi OIIOII CIIO na 6aze ocHOBHOro 0OIIero oOpa3oBaHus,  y4eOHOTO
KaOuHEeTa, B KOTOPOM MMEETCS BO3MOXKHOCTh  00€CIeYUTh CBOOOIHBIN JOCTYM B
HuTepHeT BO BpeMs y4eOHOTO 3aHSATHUS M B MIEPHOJ] BHEYYEOHON JEATeThHOCTU
O0yJaroIITIXCsl.

B cocraB kabunera ¢u3uku BxoauT Jaboparopus C J1aDOpaHTCKOM
koMHatol. [lomemenrne kabunera GU3MKKU TOJKHBI YIOBIETBOPATH TPEOOBAHUIM
CaHUTAPHO-AIUAEMHUOJIOTHYECKUX MpaBuil 1 HopMatuBoB (CanlluH 2.4.2 No 178-
02), W OCHamEHO THUIIOBHIM OOOPYJOBAaHMEM, YKa3aHHBIM B HACTOSIIUX
TpeOOBaHUSAX, B TOM 4YHUCIE CHEIUATU3UPOBAHHOW Y4YeOHOM Melenbio H
cpencTBaMu OOy4eHHUs], JOCTATOYHBIMU JIJISl BBIMIOJHEHUSI TPEeOOBAaHUM K YPOBHIO
HOJIFOTOBKU O0YYarOIIUXCSl.

B xabunere JOMKHO OBITH MYJBTUMEAMWHOE 000PYAOBAaHUE, TOCPEICTBOM
KOTOPOTO YYaCTHHUKH O0pa30BaTeIbHOrO IMpolecca MOTYT MPOCMATPUBATH
BU3YaIbHYIO HH(pOpMaIHIo 1o PHU3uKe, Co3/1aBaTh MPE3CHTAIINH, BHICOMAaTepHaIbl
U T.I0.

B cocraB  y4eOHO-METOAMYECKOTO W  MaTepUalbHO-TEXHUYECKOTO
o0ecrniedeHus MPOrpaMMbl YIeOHON TUCIUTUINHBI « DU3WKa», BXOJSAT:

— MHOTO(QYHKIITMOHATBHBIA KOMIUIEKC MPENo1aBaTes;

— HarjasgHble  TOcoOMs (KOMIUIEKTHI y4e€OHBIX TaOJIMIl, TUTaKaThI:
«Duznveckue  BeIMYUHBI U (yHIAMEHTAIbHBIE  KOHCTaHTHD,
«MexnyHnaponnasa cucrema egunun CHM», «llepuonnueckas cucrema
xuMudeckux snemeHtoB J[.M.MeHneneeBa», mOPTPETHl BHIAAIOIINXCS
YUEHBIX-(PU3UKOB U aCTPOHOMOB);

— WH(OPMAIIMOHHO-KOMMYHHUKATHBHBIE  CPEACTBA; KPAHHO-3BYKOBBIC
IIOCOOHSL;

— KOMIUIEKT 3JIEKTPOCHAOXKEHUS KaOMHETa (PU3UKH;

— TEXHHYECKHE CPEJICTBA O0yUCHUS;

— JIGMOHCTpallMOHHOE  oOopyaoBaHue  (OOIIEro  Ha3HAUYEGHHS U
TeMaTU4YeCKue HabophbI);

— JsabopaTopHoe obopymoBaHue (OOIIEro Ha3HAYEHUS] U TEMAaTHUYECKHE
HAOOpHI); CTATUYECKHE, JUHAMHYECKHE, JICMOHCTPAI[MOHHBIE U
pa3aTOYHbIE MOJICIIH;

— BCIIOMOTaTeJIbHOE 000PYyI0BaHHUE;

— KOMIUICKT TEXHMYECKOW JOKyMEHTAallud, B TOM YHCIE Macmopra
Ha CpelAcTBAa OOydYeHUs, WHCTPYKIIMM MO WX HCIOJB30BAHUIO H
TEXHHUKE OC30IMaCHOCTH; OMOIMOTEUHbIN (HOHI.
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B OuGnumoteunslii (GoOHA BXOIAT Y4YCOHUKH, Yy4eOHO-METOJIMYECKHE
koMmmuiekTel  (YMK), ofecrneunBaromye OCBOEHHE YYE€OHOW  JAUCHUTLIIMHBI
«Du3nka», PEKOMCHIOBAaHHBIC WM JOMYIICHHBIC IS HCIOJb30BaHUS B
poeCCHOHANIBHBIX  00pa30BaTEIbHBIX OpPraHU3alMIX, PEaTU3YIOIINX
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