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1. IEJIH OCBOEHUSA JUCHHUIIJIMHBI

Heassmu  ocBoenuss aucHHIUTHHBI «DU3HKa» SBIAETCS OOECTICUCHHE OYHYIIEro
CrielHanmucTa HaydHo# du3nudeckoif 0a30if, Ha KOTOPOH B BBICLIEH TEXHMYECKOH WIKOJE
CTpOMTCS OOLIEHHKEHEPHAs M cienuaibHad noaroroska. [locnemoparenbaoe u3yueHne GU3HKH
BLIPDA0ATHIBAET CHEMHU(DUIECCKHHA METOX MBIIUICHHS, (H3HYECKYK) HHTYHIHK, KOTOpPBIC
OKa3pIBAtOTCS BECbMa IUIOAOTBOPHBIMH MU B Apyrux Haykax. CrHelHalucTbl, MOIYYHBIIHE
ITUPOKOE (HU3UKO-MaTeMaTHueckoe o0pa3oBaHue, MOTYT CaAMOCTOSTENRHO OCBAHBATh HOBbIE
TEXHUYECKHE HAMPABICHHUS, YCIEMIHO paboTaTe B HHX, JICTKO IEPEXOAUTH OT PEIICHUS OIHHX
3ajla4 K JIpYI'MM, HCKaThb HECTaHJApPTHbIE W HETPaJIHUIHOHHBIE ITYTH, YTO OCOOEHHO Ba)KHO IS
npodeccronarbHON MOOHIBHOCTH CTIEITHATHCTOR B YCIOBHSX YCKOPEHHOTO PA3BHTHS TEXHHUKH,

3a1aun Kypca QU3HKU:

e TeoperuyecKas NOAroToBka B o0mactu (Gu3uku, no3Bosisiomas OyayluM HHKeHepam
OPHEHTHPOBATHCS B MOTOKE HAYYHOW M TEXHHUYECKOH HH(GOpPMAIHH H OOECTeYHMBAIOmAas MM
BO3MOKHOCTBE MCIO/IB30BAHUS HOBBIX (PM3HMUECKHX IIPUHLMINOB B TeX 001acTsX, B KOTOPLIX OHH
CTICHHATHIUPYIOTCS;

e (OpMHpPOBAHWE HAYIHOIO MBIIIICHUA, B YACTHOCTU IPABMJIBHOIO IIOHMMAaHMSI I'PaAHMIL
NPUMEHUMOCTH PAIMYHBIX (U3HUYECKHX TOHSTHH, 3aKOHOB, TEOPHH W YMEHHS OIEHHBATH
CTCTIEHb JOCTOBEPHOCTH pE3yJIBTATOB, TMONYYEHHBIX C IOMOLIBIO 3KCHEPHMEHTATBHBIX WU
MaTeMaTU4EeCKUX METO/I0B HUCCIICIOBAHUS;

e BpIpa0OTKA IPHEMOB H HABBLIKOB PELUCHHMH KOHKPETHBIX 3a1ay W3 pasHbIX olJsacreit
(H3HKH, TOMOTAIOMIMX CTYACHTaM B JaTbHEHINIEM PEIaTh HHKEHEPHBIE 3aJa49H.

® 03HAKOMIIEHHE CTYJICHTOB C COBPEMEHHON HayuyHOH anmmapaTypoii W BeIpaboTKa y HHX
Ha4vallbHBIX HABBIKOB I[IPOBEACHUSA 3KCHEPUMEHTAJIBHBIX HAYYHBIX HCC/ICIOBAHHMH pa3IMyHBIX

(bu3nYecKuX ABIEHHH U OIIEHKH MOTPEIHOCTEH H3MEPEHHIA.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Baxnas uens BeICIIEro 00pa3oBaHHs — MOJYYHTh HAayyHOE MPEACTABIECHHE O MPHPOJIE H
MeTo/lax ee mno3HaHus. Du3mKka Kak BeAyInas Hayka O TPHUPOJE WIpaeT MIABHYIO pOih B
JOCTHIKEHMH 3TOM LIeJIH.

[To cBOEMY cOMepKAHUIO U HAYYHBIM METO/IaM HUCCIeTOBAHMS (DPHU3UKA SBISETCS MOTYUYUM
cpeacTBOM  00pa3zoBaTeNbHOIO M BOCIHTATENBHOTO BO3JEHCTBHS, IOMOIas pPa3BUTHIO
YMCTBEHHBIX CIOCOOHOCTEH, (POPMUPOBAHHIO HAYYHOIO MHPOBO33PEHUS, BOCTIMTAHHIO BOIH H
XapakTrepa MpH JTOCTHKEHHH MOCTABIEHHOH TeNH.

®u3uKa OTHOCHTCHS K 0a30BOM 4YacTH IiporpamMmbl. B COBpEMEHHOM €CTECTBO3HAHHH
HIHPOKO TPHUMEHAIOTCS MareMaTudeckhe MeToAbl. g ycmemHoro ocCBOEHHSA Kypca (HU3HKH
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CTyAeHTaM HeOOX0IMMO 3HATh CJICAYHOLIME PA3/IeNbl BBICIICH MATEMATHKH: middepennmansroe
W MHTErpanbHOC HCHYHCICHHE, JuddepeHunaibable ypaBHeHns. aHATHTHYCCKYIO TFEOMETPHIO U
JMHCHHYIO anrebpy. psabl, 371eMEHTHl BEKTOPHOTO aHAIM3a, (YHKIHH KOMIITCKCHOIO
TIEPEMEHHOTO, 3JICMEHTEI TEOPHH BEPOSTHOCTEH H MATEMATHYECKOH CTATHCTHKA.

3. KOMIIETEHIIUH! OBYYAIOIEIOCs1, ®°OPMUPYEMBIE B
PE3YJIbTATE OCBOEHUS JUCHHUITJIUHBI «®U3UKA

ITocnenosatensHoe u3ydenue (UMK BHIpabaThIBACT crenupuIeckuii MeToa MBIIUICHHS,
(PH3HYECKYIO MHTYHINIO, KOTOPBle OKA3BIBAIOTCS BECHMA TLIOOTBOPHEIMHE H B JAPYTUX HayKax.
CremuanucTsr, NONydUBIIME IMHPOKOE (DH3UKO-MATEMATHIECKOE oOpasoBaHue, MOIYT
CaMOCTOSTC/IbHO OCBAMBATh HOBEIC TCXHHYECKHE HAMIPABICHMS, YCICUIHO paboTaTh B HHX, JIETKO
IEPEXOTUTE OT PEMICHMA OIHHX 337a4 K PEIICHHIO JPYrHX, HCKATh HECTAHAApPTHHIE H
HCTPAIMUMOHHBIE TYTH, 9TO OCOOEHHO BaKHO Juid NpodeCCHOHAIBHON MOOMIBHOCTH
CICIHATHCTOR B yCIOBHAX YCKOPEHHOTO Pa3sBMTHS TEXHHMKH, KOTJA aMOPTH3al|s J0CTHKEHHI
KOHKPETHBIX Y3KOCIENHATbHBIX 3HAHUE IPOMCXOHT UPE3BBIYaitHO GBICTPO.

B nponmecce ocBOeHus JaHHOM MCHMITHHBI CTYACHT IOJGKEH 067azaTh CJEAYIOUIAMHU
00WeKYTEMYPHLLMYU W 06U enpOdecCUONATLHBIMU KOMREMEeHYUAMU:
CTIOCOOHOCTBIO K CAMOOPraHM3alliH i camoobpazopanuio (OK-7);

CHOCOOHOCTBIO HCIIOJIB30BATh OCHOBHBIC 3aKOHEI €CTECTBEHHO-HAYYHbIX AUCIUILIAH B
HpO(heCCHOHATBEHOM AeSITeILHOCTH, MPAMEHATh METOIE MATEMATHYECKOTO AHAIN3A U
MaTeMaTHIECKOTO (KOMIIBIOTCPHOIO) MOJIETMPOBAHNSI, TEOPETHYECKOTO H IKCTIEPHMEHTAIBHOTO
uccneposanus ( OITK — 1);

CLHOCOOHOCTBIO BBISBHTH €CTECTBEHHOHAYIHYIO CYIHOCTE 1podiieM, BO3ZHHKAIONIHX B
Xo7e npodeCcCHOHATLHOMN NeITeNBHOCTH, IPUBIEYD HX TS PEIICHHs! COOTBETCTBYIONIHI
bH3uKO-MaTeMaTHUSCKHIT armapar ( OIIK - 2)

B pesyasrare ocBoenmst gucuMiumMHBL 00yuarommiics 0JOKeH JIEMOHCTPUPOBATE
CJICIYFOIIIHE Pe3yIbTaThl 00Pa30BaHHSL:

3HaTh: (u3HYECKHE OCHOBBI, OCHOBHBIE 3aKOHBI M HOHSTHS (JH3MKH. KOpPPEKTHEIE
MOCTAHOBKH KJIACCHYCCKHX 3a7ad.

Ymers:  w3mepars  (QU3HUECKHE  BETWYMHBL,  ONpEAENSTh  OOMIHe Gopmer,
3aKOHOMCPHOCTH, HCIIONB30RATE HHCTPYMCHTAJILHBIE CPE/ICTBA (DM3HKH, [IOHATH TIOCTABIEHHYKO
3a1a9y, 0OpabaThiBaTh pe3ybTATHI M3MEPEHHH, CTPOMTH IpadHKH., hOopMHPOBATH pe3yJbTar,
BOCIPHHHMATh ~ WHOOpPMAUMIO K  aHANM3y,  CAMOCTOSITENbHO  YBHIETH  CJA€ACTBHS
cOpMYyTHPOBAaHHOIO — pe3ynbTaTa, Je/aTh  BBIBOJIBL, TPAMOTHO  MOJIL30BATLCA  SI3BIKOM
IIpeaIMeTHOM o0nacTH.

Buiajgers: KymbTypoii MblILIeHHS, CHOCOGHOCTEIO K 0606IIEHHIO, aHaIN3y, BOCTIPHATHIO
WH(pOpMalyy, NOCTAHOBKE LENH M BBIGODPY NyTell e JOCTHKEHHS, OCHOBHBIMH MTpHEMaMH
00pabOTKM W TIPECTABIICHHS S3KCIIEPUMEHTANBHBIX JAHHbIX.



4. CTPYKTYPA U COJIEP’KAHUE JTUCOUTIJIUHBI(MO/LY JIS)

OGmas TpyIoEMKOCTD AUCITUIIIMHBI COCTABIISET 8 3aUETHBIX €THHHIL

(288 vacog).
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TemaTuyecknil NJIaH AHCHMILIMHBI
I. Mexanuxa

1. Beenenne. [lpeamer pusuku. MeToasl GpH3HYECKOTO HCCTENOBAHKS: OIIBIT, TUNOTE3A,
IKCTIEPUMEHT, TeopHsi. Baknelinmue srais ueropun ¢usuke. Pois ¢uzuku B Pa3sBHATUH TEXHHUKH
U BJMAHHE TEXHUKH Ha pasBHTHE (Qusuku. Pomb ¢usuku B craHosienmn mrkeHepa. CBa3b
usiku ¢ apyrumu Haykamu. Vemexu coBpeMeHHON hH3HKH.

2. HekoTophIe CBEICHHMS U3 MATEMATHKH. POJIb MATCMATHKY B u3yueHun puznuku. OyHKIHKU
H 1X npoussojnbie. MaTterpuposanre. O cMbIciie IPOM3BOIHON M MHTErpaia B NPHIOKEHHH K
dusuueckuM 3amauam. DIEMEHTH BEKTOPHOH anreGpsr: OlpeseNeHHe BEKTOpa, CJIOKCHHE
BCKTOPOB,  YMHOXEHHE  BEKTOPOB,  JAu(dEpeHIHpoBaHHE  BEKTODHBIX  BEIHUMH.
Hudpepenrmarnbupie ypapHeHus. DIeMeHTapHEIC CBCACHHS U3 TEOPHH BEPOSITHOCTH.

3. KuHemaTWka TOCTYNATENBLHOrO JBMXKEHHS. KHHeMaTHka Kak pazien MeXaHWKH.
Mexanunyeckoe QBMKEHHE Kak NpocTeifmas gopMa ABHKEHHS Marepuu. MatepuasibHasi TOYKA
(sactuna). Cucrema orcdera. MHepuuaabHble CHCTEMBI OTCYETA. Panmyc-extop. TMpuaimn
oTtHocuTensHoCTH [anunes. Tpaexropus. Pamiyc kpususHEl Tpaektopun. JInreiinas CKOpPOCTb U
JIMHEHHOe ycKopeHue. TaHreHnuanbHoe H HOpMAIbHOE yeKopeHus. CBS3b MeXITy THHEHHBIMH 1
YTTOBBIMH KHHEMATHYECKHMH BeuvyuHaMu. [locTynarensHoe qBUKeHHE TBEP/IOT0 Tela.

4. JluHaMuKa TIOCTYNATENbHOIO JIBMKEHHs. JIHHAMHKA Kak pasaen mMexaHuku. llepaiii
3ak0oH HpiOTOHAa W IOHATHE WHEPIHAIBLHOH CHCTEMBI OTcYeTa. Bropoii 3akon HpioToHa W
TNOHATHE CHITBI, MACChl M HMITYIIbCA. Y paBHeHHe JBrkenus. Tperuii 3akon HeloToHa 1 nipeseis
€ro mpuMEHHMOCTH. HewHeprmampHbBIe CHCTEMBI OTCYETAa. AGCONIOTHBIE M OTHOCHTETbHEIE
CKopocTh W yckopenne. Cuibl uHepuud. Ilentpobexras cuna. Cuina Kopwomuca. Cucrema
MaTepHatbHbIX ToueK. [lenTp nnepnuy (uentp Mace). Teopema o ABHIKEHHH LIEHTPa HHEPLIA.

5. BpamarenbHoe aBmweHHe TBepaoro Ttena. lloHsite aGCOMIOTHOrO TBEPHOTO Tena.
Mowment cunpl. MoMeHT MMIynbca. MOMEHT HHEpIHH. Teopema Illreiinepa. YpasHenue
MOMEHTOR (CBS3h MOMEHTA HMIYJhCAa C MOMCHTOM CHIbI). YpaBHEHHE BPAIIATE/ILHOIO
ABHJKCHUSL  TBEPIOTO TeMa OTHOCHTCIBHO HEMOABHKHOM ocH. Kunernueckas omeprus
Bpallaromerocs TBepaoro rena. 'mpockonudeckuit a¢gdexr. CBOGOIHEBIE OCH.

6. 3aKoHbI coOXpanenus. 3HAYCHHUE U COMIEPIKAHAE 3aKOHOB COXPAHCHHS B MEXaHUKE. 3aKOH
coxpaneHmss umnyiabca. OIHOPOTHOCTE NPOCTPAHCTBA. PEAKTHBHOE JBHKEHHE. 34KOH
COXpaHCHHSI MOMEHTa HMIlyileca. M3oTpomus mpocTtpancTBa. PaGorta, 3HEPrus, MOIIHOCTE.
CBA3h MeXKIy NOTCHIMATLHOM SHeprueil u cuoit. [[oHsTHE CHIOBOTO TOS. KoncepBaTuBHEIE 1
HCKOHCCPBATHBHBIC CHIIBIL. 3aKOH COXPAaHEHHS DHEpruu B MexaHuke. OIHOPOJHOCTH BPEMEHH.
KoncepBaTHBHAas U TUCCHTIATHBHAS CHCTEMBI.

IT. OcHoBbI MoIeKyISIPHOM PH3MKH H TEPMOTHHAMHKH

9. MoJeKRyIApHO-KUHETHICCKAs! TEOPHsS HIEANTbHOro ra3a. (OCHOBHbBIE IIOJIOXKEHHS
MONIEKYIAPHO-KHHCTHYECKOH TEOPHHM BemmecTBa. MHUKpPO- M MakpOCOCTOSHUS CHCTEMBI.
Makpockonuyeckne mnapamerpel. [IOHSTHE HueambHOTrO Ta3a. MoneKyJspHO-KHHETHYECKOE
TONKOBAHHE TeMIeEparypbl. Ymcno cremeneil cBOOOABI MONEKY/IBl. BHYTPeHHSA 3HEprus
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W/IEATbHOT O ra3a. 3aKOH PaBHOPACTIPEICIICHISI SHEPTHH TI0 CTeMeHsIM cBoGoabL Jlapiene rasa
TOYKH 3PEHHA MOJICKYJISIPHO-KHHETHYECKOH Teopuu. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO —
KWHCTHYECKOH TEOPHH. YPaBHECHHE COCTOSHHS HIEATHHOrO rasa (ypaBHCHHE Knaneiipona —
Menneneena) .

11. Peanbnple ra3pl. CHIBI MEXMOIEKYJISIPHOTO B3AHMOICHCTRHS B ra3ax. Ypasuenne Ban-
gep-Baaneca. M3orepMer peanbHOro rasza. MetacTaGHibHBIE COCTOSHMA. Kputrueckoe
cocrosinue. BHyTpenuss sHeprus peansHoro rasa. Dddekrt J[xoyis — Tomcona. CHRUAKEHHE Ia30B
H [TOJTy9eHHE HH3KAX TeMIepaTyp.

17. llepBoe Hayano tepMonuHamukd. CTATHCTHYECKMH M TEPMOTHHAMHUYECKHIl METObL.
Tepmomunammaeckas cuctema. TepmouHammaeckuii npouecc. OCHOBHbIE TEPMOIUHAMAYECKHE
TOHATHS: BHYTPEHHSS OHeprus, pabora, Ttemwiora. @OOPMYTHPOBKH MNEPBOro  Hayaja
TEPMOTHHAMHMKH. YpaBHEHHE IEPBOTO HAYama TEPMOAMHAMHKH. |eIIOEMKOCTE. 3aBHCHMOCTH
TCIIOEMKOCTH MIICATBHOro rasa oT Buzaa npouecca. @opmyna Maitepa. PaGorta, coBepmaemast
ra3oM TpH H30mpoHeccaX. OHTanblus (TerwoBas (yHKuus). AnuabaTwyeckuit mporecc.
Tennoémkocts TBepABIX TEI.

18. Bropoe Hayano TepmMoAMHAMHKH. PaBHOBECHbIE M HEPABHOBECHBIE COCTOSHHS
cucTeMbl. ObpaTumble 1 HeoOparumMble mponeccsl. Kpyrosoit mpomece (1uki). DOpMyIHPOBKH
BTOpOro Hauaja tepMoauHamMukH. Iluxn Kapuo u ero KIIJI mns maeansHoro raza. Temiossie
ABUraTeIM ¥ XONOAMNIbHbIC MalHbl. Makcumansnsiit KIT/I TenoBoro agurarens. Dutponus.
Crarncrnyeckuil Bec (TepMOJMHAMHYECKask BEPOATHOCTL). 3aKOH BO3PACTAHHS SHTPOIHH.
CratucTryeckoe ToJIKOBaHHE BTOPOIO HAYala TePMOTHHAMHKH.

III. DaekTpHYECTBO H MATHETH3M

20. Haupsok€HHOCTB OIEKTPOCTATHYECKOrO 1OJNs B BAKyYMe. DNEKTPHUECKHil 3apsiil.
Coxpanenne W WHBAPHAHTHOCTH 3apsa. JIHCKPETHOCTH 3apsiia. 3akoH Kynona. Tlousrtue
3MEKTPOCTaTHYECKOr0  mois. CunoBele MHHM (IMHHH  HampsokeHHocTH).  IlpuHimn
CYIEPIIO3UIUM 5TEKTPOCTATUUCCKHX IH0Jiel. [ToTok BekTopa HampspkeHHOCTH. Teopema [aycca
AUISL 3IEKTPOCTATHYECKOro MO B BaKyyme U €€ cBs3b ¢ 3akoHoM Kynona. Jludpepenuuansaas
(opma Teopemsr 'aycca. [Ipumenernne teopemsr I'aycca juis pacuera mosneit.

21. lloreHunan 51eKTPOCTaTHYECKOro Mol B BakyyMe. PaBoTa CHIT SMeKTpoCTaTHIeCKOro
nons. LlEpKy/isiuns HanpsSKEeHHOCTH 3/IEKTPOCTATHYECKOrO I07s. POTOp HANPSKEHHOCTH
SMEKTPOCTATHYCCKOr0 moyid. [loTennmanbHOCTE (KOHCEPBATHBHOCTH) DIEKTPOCTATHYECKOTO
nons. [lorenuman. Pasnocts motennmanos. CBsi3b MEXIy MOTEHUHAIOM H HATPKEHHOCTHIO
SMEKTPOCTATHYECKOI0 1OJsL. YpaBHenwe Jlamaca. DISKTpHYECKHHM AMIONb. DIEKTPHUESCKHH
MOMEHT JUMONA (AMNOJIbHBIH MOMEHT). [ToTeHIHan W HaNpSHYKEHHOCTD OIS JUIONsA. MoMeHT
CHJI, NEHCTBYIOIIHH Ha MWIONL BO BHEIIHEM JJIEKTPHYECKOM MOJIE. DHEprus AMIONS B
3JICKTPUYECKOM TTOJTE.

23. DneKTpHYecKoe TION¢ IIPOBOAHMKOB. PacrpesieneHue 3apsioB B LPOBOIHUKE.

IMEKTPOCTATHYECKOE TOTe BHYTPH M CHAPYX M IPOBOAHHKA. | paHHUHEIE YCIOBHS Ha TPaHHIE
“TIPOBOJHHK-BAKYYM . DIEKTPHYECKHE CBOMCTBA IIPOBOAsNIEH 060TOUKH. DIeKTPOCTATHYCCKAs
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sammta. Meron m3obpaxenuii. I'panudnbie YCIOBHS HAa rpanMIe “IPOBOAHUK-IHIIEKTPHK .
DIEKTPOEMKOCTh  YSTMHEHHOTO IPOBOJHMKA, CHCTEMBI IIPOBOJHMKOB M KOHJICHCATOpa.
DNEKTpHYECKas JHEPrHsi CHCTEMBI TOUCUHBIX 3apATOB. DHEPIHs 3apsKeHHOTO IIPOBOIHHKA,
CUCTCMbI NPDOBOJHHKOB H KOHJEHCATOpAa. DHEPrusl SIEKTPOCTATHYECKOro monsa. OOhEMHas
TIOTHOCTB SHEPIUHU 3IEKTPOCTATHYECKOTO 110JIS.

24. TloCTOAHHBIN 3/eKTPUYECKHH TOK. XapaKTepHCTHKH 3IIEKTPOCTATUYECKOTO TOKA:
[IJIOTHOCTE TOKA, CHJIA TOKA. Y CJIOBHE CYLIECTBOBAHHS MEKTPHYECKOro Toka. CTOPOHHHE CHITHL.
PasHOCTE NOTEHIMATIOB, HANPSHKCHHE, JJIEKTPOIBIKYLIAS —CHIIA (4C). Knaccuueckas
MICKTPOHHAS TEOPHA DNEKTPOMPOBOAUMOCTH MeTamioB. 3akomsl Oma u JDkoyis-Jlenna B
mapdeperumancuol popme. 3axonsr Oma u Jlkoyns-JIennma B HHTErpaibHOM bopme. 3akon
Owma 11t Beonnopo/iHoro yyactka nernu. Ilpasuna Kupxroda. HegoctatounoeTs Kiaccuueckoi
SIIEKTPOHHOM TEOPUU HJIEKTPOIIPOBOIUMOCTH.

27. MarnutHoe nosie B Bakyyme. 3akoH Ammepa. MarHuTHAas MHAYKIHS. 3aKoH Buo —
Casapa (3akon bno — Cagapa — Jlanaca). [ToHSTHEe MarHUTHOTO TIOJIS. [lpunuun cyneprnosunun
MarHuTHBIX nojei. Cuia Jlopenma u cuima Amnepa. BHUTOK ¢ TOKOM B MardMTHOM IIOJE.
MaruuTHpit MOMeHT. MOMEHT CuJl, ZeHCTBYIOMHH Ha PAMKY ¢ TOKOM BO BHEIIHEM MATHHTHOM
nose. MarsuTHOE 10JIe PSAMOIMHERHOTO B KPYroBOro TOKOB. [[UpKy sius BeKTOpa MarHuTHOl
MHIYKIMH. 3aKOH IOJHOTO TOKa (TeopeMa O IUPKY/ISIHH HHAYKIME MATHHTHOTO TI0JIS) B
Bakyyme. [IpuMeHenHe 3aK0Ha MONHOTO TOKa Julsl pacyeTa MarHHTHBIX MoJicif. MarauTHoe moje
IUIHHHOTO CONEHOMZIAa U TOpoHJa. MarHuTHOe B3aMMOJEHCTBHE TOKOB. EJMHHIA CHIIBI TOKA —
amnep. Buxpesoe mnome aBmkymerocs sapsia. MHBApHAHTHOCTB 3IEKTPHYECKOIO 3apsija.
MarnuTHOE TONIE KaK eI THBHCTCKAH (D deKT.

28. [IBukeHHe 3apsOKEHHON YaCTHIEI B 3JIEKTPHYECKOM M MATHHTHOM [IOJISIX. JBrxenue
3apsKEHHON YACTHIIBI B 3JIEKTPUYECKOM W MArHWTHOM noyisix. |loHsTHe 06 ONEKTPOHHOH ONTHKE.
Ddexr Xomna. YCKOpHTENN 3apsiKeHHBIX YACTHLL

30. DnexTpoMarauTHasE UHAYKIHASA. OMBIT ®apanes. MarauTheiii 10ToK. DJIC HHIYKIIHA.
OCHOBHO# 3aKOH JEKTPOMATHUTHOH MHIAyKLEH (3akoH Dapases). BeiBoj OCHOBHOIO 3aKOHA
DJIEKTPOMATHWUTHOH HMHAYKIIMA M3 3aKOHA COXPAHCHWs JHEPIHM, a TaKkKe Ha OCHOBE
MCKTpOHHOH  Teopuu. [lpasuno Jlenna (3axom Jlenma). SIBieHHE CAMOMHAYKIHH.
MuayktueHOCTE. MHIYKTHBHOCT JTHHHOTO COJleHOMAA. TOKH 3aMBbIKAHHS H pa3MBIKaHUA IICIH.
JBnenne B3amMHOM wWHIyKumH. B3auMHas WHIyKTUBHOCTB. OHEPrHS MArHMTHOTO IOJISL.
ObnéMHAs IIIOTHOCTH 3HEPTHH MATHHTHOI'O IIOJIL.

IV. Konebanus u BoJIHBI

31. Mexanuyeckne konebanus. CBoGoxHbIe (COOCTBEHHbIE) H BBHIHYKICHHbBIC KOJICOAHN.
ITonste 06 arTokoneOanmsx. JuddepeHimansaoe ypaBHeHHE IAPMOHHYECKHX KOTEOAHHH 1
ero peiieHue. XapakTePUCTHKH IapMOHMYECKHX KoneGammif. [ToHATHE O rapMOHMYECKOM H
aHTapMOHHYECKOM  ocumusiTope. HM3oxponHocTs Kojebamuil. DHEprus rapMOHHYECKHX
Kkosebanuii. CrokeHHe ONMHAKOBO HANPABIEHHBIX (CKATAPHEIX) TAPMOHHYCCKHX KOJICOAHMI.
Meton BekropHO# nuarpamMel. bruenus. CroxeHue B3aHMHO HOEPHEHIHKYISPHBIX (BEeKTOPHBIX)
rapMOHHYECKHX KoneOanui. @urypsl Jlnccaxy. Jupdepernuanisaoe ypaBHEHHE 3aTyXaIONIHX
KoJieOaHuil ¥ ero pemenne. AnepHoauyeckuil npouece. Yactora B KOIDQHIHEHT 3aTyXaHusl.
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Jlorapudpmuueckuii  nekpemMeHT 3aTyxamus M JOOPOTHOCTE  KONEOATEIBHON CHCTEMBL.
Huddepennmansuoe ypasuenue BEIHYKIEHHBIX KOJCOAHMH H ero pemerre. AMmuuTya U dasza
NpH  BEIHYKACHHBIX MEXaHWYECKHX KosieOaHusXx. MexaHudeckuii pe3oHaHc. Pe3oHaHCHbIE
Kkpusble. COOTHOUICHHE Mesily (asaMu BBIHYKIAIOMEH CHJBI H CKOPOCTH TIPH MEXaHHYECKOM
pesonance. Cuekrp Kojebanuii, nousTre 0 paznoxkeHuu Oypse.

32. Mexanuveckne BOJHBI MexanusM 00pa3oBaHHS MEXAHHYECKHX BOTH B VIPYTOM
cpene. Ilponosnenpie u monepeunsie BONHBL BonHOBOE ypaBHEHHE W €ro pELIEHHE.
I'apmMonnYeckne BONMHBI M UX XaPAKTEPUCTHKH. V1apHbie BOIHEL [IpAHIH CYTNEPIIO3UIHH BOJIH
M TPaHulia €ro MpHUMEHUMOCTH. Da3oBas CKOPOCTH W JUCIEPCHs BOMH. BOJHOBON makeT W
rpynnosas ckopoctb. lloHstre o korepeHTHOCTH. UnTepdepenims BonH. CTOSUHE BOJHEL
Spdexr lonnepa st 3ByKOBBIX BOJNH. YIIbTpa- H HHPPA3BYKH.

33. DmektpomareuTHbple KoneOaHus. Jnddepennuancroe ypaBHeHHE KoyieOaHui B
Ko7nedaTe/IbHOM KOHTYpe M ero pemrenue. JluddepeHumuanbHoe ypaBHEHHe 3aTyXAROIUUX
NICKTPOMArHUTHBIX KojeOaHuii W ero pemenne. Yactota ©u Ko3QQULIMEHT 3aTyXaHWs
JICKTPOMarHUTHOTO Konebanus. Jlorapudmuyeckuii JEKpeMeHT 3aTyxaHus H JOOPOTHOCTD
KoHTypa. Jluppepennuanbaoe ypaBHeHre BhIHYKICHHBIX 31eKTPOMATHATHBIX KOJTeGaHwil i ero
peuieHue. AMIUTATYIa B $a3a TIpH BBIHYKIACHHBIX JJIEKTPOMArHHTHBIX KoneOaHusX. Pezonanc B
KoIeOaTeIbHOM KOHTYpe. Pe30HaHCHbBIE KPUBEIC [UIs HANPSKCHHS H CHIIBI TOKA. ITepemennBIH
TOK.

34. DnekrpoMarHuTHbIe BONHBL DapajieeBcKas U MAKCBEJIOBCKAS TPAKTOBKH SIBICHHS
3JICKTPOMarHUTHOH HHIYKIMH. ToK cMmemenus. DnekTpoMarautaoe noje. CucreMa ypaBHEHHMH
Maxceesia. BoiHOBOe ypaBHeHHe /IS JEKTPOMATHHTHOIO IOJS M €ro pemenne. CKOPOCTH
pacnpocTpaHeHus dSIeKTPOMATHUTHEIX BOJIH B ¢cpefax. OCHOBHBIE CBOHCTBA 3/IEKTPOMAT HUTHBIX
BomH. Bekrop [lofimtunra. HMmynbc SmeKTpoMarHuTHOro mojis. M3mydeHHe IMIONSL
Jnarpamma nanpasnennoctn. Oddexr Jlomiepa ans sneKTpoMarHHTHbIX BoiH. lllkaia
ANEKTPOMATHUTHBIX BOJIH.

V. OnTaka

35. Pacnpocrpanenne cBeTa uepe3 TpaHMIy ABYX Cpell. DJIeKTPOMACHHTHAS npupojia

cera. [lpunnun I'rolirenca. 3aKoHBI OTpaXeHHS W TIPEIOMICHHS. AGCOMIOTHBIA W
OTHOCHTEJIBHBIA [OKasaTend mnpenomieHus. llonHoe BHyTpeHHee oTpakenme. CBETOBOMBL
['eoMeTpuueckas onTHka Kak OpPeNENbHBIM CIywaif BOJHOBOH ONTHKH. OrnTHYeckue
HHCTPYMCHTEL.

36. Wurtepdepenmmsi cBera. MoOHOXpoMaTHYecKWe W HEMOHOXPOMATHYECKHE BOJHBL
[lpuHUMn CyNepHO3HIMM M WHTEHCHBHOCTH IIPH CJIOXEHHH CBETOBBIX BOJIH. Bpemennas
KOrepeHTHOCTh. Bpemst u juiHa korepeHTHOCTH. [IpoCTpaHCTBCHHAA KOTepEeHTHOCTD. Pammyc
KOrepeHTHOCTH.  OmnTtudeckas mHA nytd. Onrudeckas pasHoeTh xoma.  Pacuer
MHTEP(EPEHIIMOHHOMH KapTHHBI OT JIBYX KOT€PEHTHBIX HCTOYHHKOB. [1010CH PaBHOM TOMIITHUHEBI U
pasHOTO HaknoHa. MHoroiyuesas untepdepennus. CrocoOs! MOIyYeHNs KOTEPEHTHBIX TyYei.
HurepdhepomeTpsi.

37. [udpaxius ceera. Ilpunumn Todiremca — Openens. Meron 30m ®penens.
lpsimonuneiinoe pacnpoctpanenme cpera. Hudpakuus ®penens. Judppaxiuus Opesesns OT
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KPYTJIOTO OTBEPCTHS M Kpyrnoro aucka. Jludpaxnus @PpeHenss oT kpas MOMYIIOCKOCTH.
Crmpane  Kopawo. Jludpaknuss ®payaropepa oT OGecKOHEYHO [IHHHOH NpSAMOH  IIE/w.
Hudpakunonnas pacxomumocts. Judpakuus or OaHOMEpHOH MHPPAKIHOHHON PEIIETKH.
Paspemaromas crnocoOBOCTE ONTHYECKHX HHCTPYMEHTOB. [ToHATHE 0 Tonorpadun.

38. [ongpusarnms ceera. EcTecTBenHbIH M monspu3oBanHbii cBeT. CTeneHs NoJspU3alkm.
[Tonspusanms cBera NpH NPEJIOMICHHH MW OTpakeHHH. 3akoH Bpioctepa. TMonsipusanus mpu
ABOMHOM JrydenpenoMiaeHuH. OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIM Jay4d. Onruyeckas oCh
kpuctanna. [lonsipousl U nojspusanuosssie npu3Mel. [lonsipuzaropsl U aHanu3aropel. 3aKoH
Mantoca. IlonyBomHOBEIE M HETBEPTHBONHOBEIC IUIACTHHKH. MCKYCCTBEHHAs ONTHYECKas
aau3zoTponus. OnTuyeckas akTUBHOCTE BemecTsa. D@ ekt Dapazes.

VI. KBanToBas pusznka

40. DnemeHTbl KBaHTOBOM onrtuku TemnmoBoe wu3nyueHwe. PaBHOBECHOE W3IyUeHHE.
XapakTepuCcTHKH TEIIOBOrO  M3MydeHHs. AGCOOTHO YepHoe Teo. 3akoH Kupxroda. 3akou
Credana-bonbumana n 3akon Bura. Pacnpenenenue sHepruu B criekTpe abCOIIOTHO YEPHOTO
Tena. Dopmyna Panes-Jxunca. Yiabrpaduoneropass karacrpoda. Kpanropas rumoresa u
dopmyna ITnanka. Buenmnuii dorosnexrpuueckuit 3dpext u ero 3akoHsl. PoToHBL DPHheKT
Kommrrona u ero teopusi. Moaeins aroma Pesepdopaa. ITocrynarst bopa. AtoM Bogopoa.

41._DneMeHTHl KBaHTOBOM  MexaHuwku ['mnoresa jge Bpoitnsi. DKenepuMEHTAILHOE
HOJTBEPKICHUE BOJIHOBLIX CBOHCTB MuKkpodacTuil. COOTHOIEHHE HEOMpPEaeTEeHHOCTEH.
BonnoBas ¢yHKuHs, ee CBOWCTBA M CTATUCTHYECKUH CMBICH. HeCTallMOHAPHOE YPAaBHEHHE
[MIpenunrepa. Cranuonapuoe ypaBHenwe [lIpenumrepa. YacTuiia B TOTEHIHMATBHONW sMe.
[lpoxoxaenne vacTHLbl dYepe3 NOTEHUUAIbHBIH Oapbep. KBaHTOBBI rapMOHHYECKHit
ociiATop.  Ypauenue Illpenmerepa anst snekrpoHa B arome Bogopoaa. [aBHoe,
OpOMTAILHOE M MAarHMTHOE KBaHTOBbIe uucia. KBaHTOBaHWe SHEPrHHM JJE€KTPOHA B aToMe
Bozioposia. CriekTp aroma Bomopona. IIpapuno orbopa. OpOuTanbHBIA U MAarHUTHBIIE MOMEHT
3j1eKTpoHa. COOCTBEHHBIH MEXaHWYeCKHH MOMEHT HUMNyIbca 3nektpoHa (cnun). CHOHHOBHIHN
MArHUTHBIH MOMEHT 3JIeKTpoHa. CIIMHOBOE W MAarHMTHOE CIIMHOBOE KBAHTOBBIE uMclia. OIbIT
Irepua u ['epaaxa. Ipunrun 3anpera [Naym. [Tepuogudeckas cucteMa aneMeHToB MeHeneena.
[lornomenue, CHOHTAHHOE M UHAYLHMpOBaHHOe u3nydenue. Jlazepel. IIpunumn neHcTBHS
nazepoB. Knaccmueckas Teopus TemnoemkocTd. 3akoH Jrononra u ITru. Ksanrosas teopus
Temioemkocty DiiHmTeliHa. Teopus temiioemkoctn Jlebas. ®oHOHBL B030HBEI W (hePMHOHBL
ITouaTue 0 KBAaHTOBBIX cTaTHCTHKaX Boze-DitHinTeiina u ®epmu-Jlupaka.

42. OcHoBHbIE NOHSATHSA (DU3MKH TBEPAOTO Tela. DHEPreTHYeCKHe 30HBI B KPHCTATIIaX.
PacnpejieieHe 3JIEKTPOHOB II0 3HEpPreTH4ecKHM 3o0HaM. Kiaccudukanus TBEpIbIX Tel HaA
METAIBI, MOJIYIPOBOMHUKH W JudiekTpuku. CoOcTBeHHas W NpPHMECHas MPOBOIAMOCTH
NOJIyIPOBOJHUKOB. DJEKTPOIPOBOAHOCTL TBEPABIX Teln. TemmepatypHas 3aBHCHMOCTD
JNEKTPONPOBOJIHOCTH METAIOB H IOJYNPOBOAHMKOB. YpoBeHb Depmu. P-n  mepexon.
[TonynpoBOIHHKOBBIE THOBI.

OcHOBBI (PHU3HKH aTOMHOI'O a ¥ DJEMEHTApHBIX YacTHIl. XapaKTEPHCTUKH aTOMHOIO
anpa. Mozerm aromMHoro siapa. Macca 1 SHeprus CBsisé siIpa. 3aKOHbBI paTHOaKTHBHOIO pacnaja.
Anba-, Oeta- u raMma-u3ydeHue. SaepHble peakiliy H 3aKOHBI COXpaHeHHs. Peaknus nenenus
anep.llemnas peakius nenerus. Peakims cuHTe3a aromubix sjaep. IIpoGiema ynpasisiembix
TEPMOSJEPHBIX peakiuiil. Buapl B3auMonelcTBHI U KiacCH(UKAIUS 2TeMEHTapHBIX YaCTHIL.
Meroabl perucrpaiuy 3jieMeHTapHbIX yactull. KocMudeckue nyud. YacTHilbl H aHTHYACTHLIBL.
HetitpuHo.
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5. ObPA3OBATEJIBHBIE TEXHOJIOTUU

° JACKLIHOHHO-CEMHHAPCKas cucTeMa 00ydeHust ( TPAAUIIHOHHBIE TeKIHOHHLIE,
IpaKTHYECKHE, TadopaToOpHEIE)

e MTPHUMEHCHHE MYTbTHMEIHA TEXHOJIOTHH ( TpOBEcHUE IEKIIMOHHBIX 3aHSATUIH C
MPAMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHIT)

° JEKIAOHHBIC U IPAKTHYECKHUE 3aHATHS KaK HAYIHBIE KOH(EPEHLUUH 110
pe3yibTaTaM JA0KIaJ0B CTY/IEHTOB

6. OLEHOYHBIE CPEACTBA JUISL TEKYIIETO KOHTPOJISA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTAIMM IO MTOTAM
OCBOEHHUS JUCHHUILIMHBI M YYEBHO-METOJAUYECKOE OBECIHEYEHWE
CAMOCTOSTEJBbHOMN PABOTHI CTY/IEHTOB

o paboTa ¢ ICKUMOHHBIM MaTEPHANOM KaK [0 KOHCIEKTAaM, JHTEpaAType, TaK |
DIEKTPOHHBIM HCTOYHHKOM HHDOpMaLHH

© BBEIIIOJIHEHHE IOMAIIHEr0 3a1aHUs M MOArOTOBKA K PeHTHHI-KOHTPOISIM

e BBIIIOJIHCHEE pacyeTHO-rpaduuecKkux pabor:

PI'P Ne 1 Mexanuka
PI'P Ne2 Mosekynapuas Gusuka 0 TepMOIHHAMHKA
PI'P Ne3 Dnektpomaruerusm
PI'P Ne4 KoneGanus u sonusr. Onrtuka
PI'P No5 KpanToBas pusuka
PT'P Ne6 ®usnka aroma u aToMHOTO sizpa
o AUTsL KOHTPOJIsL padoThI CTYIACHTOB, @ TAKIKE /1T CTHMYIMPOBAHHA CHCTEMATHYCCKOTO
M3Y4EHUS KYpca QU3NKH B TeueHHE CEMECTpa TPeLyCMOTPEHbI peATHHT-KOHTPOM. OHH
MPOBOASTCS B THChMEHHO# Gopme
. LIt KOHTPOJIA SHAHUH CTY/IEHTOB MTPOBOAHTCS 9K3ameH (1 1 2 cemectp)
Texymmuii KOHTPOJIb yeneBaemocTn
BOIIPOCHKI 1JIs ITPOBEAEHHUS PEUTHHI-KOHTPOJIS
1 cemectp
Peumunz-xonmpons Nel

I. Mexanuka

I. KunemaTnka mocTymaTenbHOro jaBmKeHMs. MeXaHHUECKOE BHKECHHE.
CKopocTh B ycKOpeHHeE.,
2. Marepuansnas touka. CucteMa oTcuéra. IIyTe u nepememenue.

3. KuHemaTHKa BpamaTenbHOTO BMKeHHA. CBA3D MEXIAY JIHHEHHBIMH H
YITIOBBIMH BeTHYHHAMH.

4. Kimaccuueckas wmexanunka. O67aCTh  NPUMEHHMOCTH. ITepBriii  3akon
Herotona. MHepunaibubie cHCTeM bl OTCUETA.
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5. Macca u umnyibc tena. Bropoit sakon Herotona.

6. Tpertuii 3axkoH Herorona. [Toustue cuisL.

7. Yupyrue cunsl. 3akoH ['yka.

8. Cwunbl Tpenus. Cuma TSHKECTH U BEC TeJa.

9. 3aKkoHBI COXpaHEHUS UMITYTHCA B MOMEHTA HMILYJIbCA.

10. Mexanuueckas pabora. MomuocTs. DHeprus. CBs3h MEXKIY HOTEHLHAILHOM
SHepruel U CHUIION.

11. Tlonsitre cunororo noust. KoHcepBaTHBHBIC H HEKOHCEPBATHBHbIE CHIIBL.
12. 3axon coxpaHeHus 3Hepruu. KoHcepBaTuBHAS B JUCCHIIATHBHAS CHCTEMBI.

13. Bpaiienue Tena BOKPYr HENOJABHXKHOHW ocu. MomenT unepuuu. Kunernyeckas
SHEpPIHs BPalUAIOIerocst TBEPIOro Tena.

Peiimunz-konmpoio Ne2

I1. OcHoOBBI MOJIEKYISIPHOH PH3HKH M TEPMOIHHAMHUKH

.

(78]

5.

OcHOBHBIE TONOXKEHUS MONCKYIAPHO-KHHETHYECKOM TEOpuM BellecTBa. Macca u
pa3mepsl MoJieky1. [TousaTre uaearbHOro rasa.

OcHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KMHETHUYECKOH TEOpHUH. YpaBHEHHE COCTOAHMS
HJeaIbHOTO Tasza. M3omporecchr.

IlepBoe Hayano TepmoauHaMuku. Padora rasa. TelmoéMKOCTE.

IIpumenenne mepBOTO Haualla TEPMOAMHAMHUKH K H3OIMpoIeccaM. AnuabaTHUecKuii
nporuecc.

Tennoseie ABUraTeTH ¥ X0MOAMIBHEIC MamuHbL [{ukin Kapao

II. DiaeKkTpHYecTBO H MATHETH3M

1. Dmextpuyeckuii 3apsii. 3aKOH COXpaHEHHS 3JIEKTPUYECKOrO 3apsija. 3aKoH
Kynona.

2. DnexTpoctarHyeckoe noie. Hanpsk€HHOCTD HIEKTPOCTATUHECKOTO OIS

3. Tlorenuman onekTpocTaTHyeckoro monsd. HampskEHHOCTE Kak — TpajineHT
noteHnuana. Pabora cuit 3JeKTpOCTATHUECKOTO MOJIS.

4. TIpoROJHUKH B IMEKTPOCTATHUYCCKOM IIOJIC.
5. DnexrpoéMkocTh. KoHmercaTopsl. DHeprus 5JIeKTPOCTaTHYECKOTO OIS,
6. Dnexrpuyeckuii TOK. CHila B INIOTHOCTH TOKA.

7. CropoHHHE CHJIBL. ONEKTPOABHXKYIIAas CHla M HampspkeHue. 3akoH Owa.
ConpoTuBieHHE IPOBOIHUKOB.

8. Pabora m momuOCTE TOKA. 3akon J[xkoyis — Jlenua.

9. IlpaBuna Kupxroda nis pa3peTBIEHHBIX IEMei.
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10. Knnaccuyeckas aMeKTpOHHAS TEOPHsl 3JIEKTPOIIPOBOAHOCTH METAILIOB.
11. DnexTpuuecknii TOK B BaKyyMe. DIeKTPOHHAS IMHUCCHS.
Peiimurnz-konmponn Ne3
IV. Koe6anns u BoJIHbI

1. CrobosHbIe M BBEIHY)KAEHHEIE KoneOanus. ['apMOHHUECKIe MEXaHHYECKUE KOIeOaHus U
UX XapaKTepUCTHKH.

2. DHeprus rapMOHMYECKHX MEXaHHYecKmX konebauwii. [ToHSTHE O rapMOHMYECKOM H
AQHIapPMOHHYECKOM OCITHILIATOPE.

3. CioskeHHe OIMHAKOBO HATIPABIEHHBIX TAPMOHMYECKHX KonleOanuii. bueHus.

4. Cnoxenwe B3aMMHO NCPHCHIMKY/SIDHBIX TI'apMOHHYECKHX Koyebanuit. ®urypsi
Jluccaxy.

5. 3aryxaromme MexaHHdeckue koneOanms. Yacrtora, KodpdummenT 3aryxaHusd,
norapuGMUYECKHI TeKPEMEHT 3aTyXaHHsI MEXaHHYCCKUX KOJIcOaHuMiA.

6. BEHY)K/IIEHHbIE MEXaHHYECKHe KoJieOanus. AMIUMTYA H Gaza npu BEIHYKICHHBIX
MEXAHHYECKHX KOJIeOanusax.

7. Mexannueckuii pesonanc. PesonancHbie kpuBbie. COOTHOIIGHHS MeXIy (hazamu
BBIHYKAIOIIEH CHIIBI M CKOPOCTH IIPH MEXAHHYECKOM PE30HAHCE.

V. OnTuka

oy

OnekTpomarHuTHas npupoaa cBera. [lpuniun [rolireHca. 3aKOHBI OTpaKeHHS M
npesniomsieHus cera. Ilokaszatemu npenomnenus. [TonHoe BHYTpEHHEE OTPAKEHHUE.
KorepeHTHOCTE U MOHOXPOMATHYHOCTh CBETOBBIX BOJIH.

Uurepdepenius crera.

Jndpaxuus cera. [Ipunnun [tolirenca — @penens.

EcrecTrennbIit H monspu30BaHHbI cBeT. 3akoH BprocTepa.

Ionspusanus npu ABOHHOM sydenpenomieHun. OnNTHYecKas OCh KPHUCTAILIA. 3aKOH
Mamoca.

S A

2 cemecTp
Peiumunz-konmpons Nel
VI. KBanroBas ¢pu3uka

TenoBoe u3IydeHHEe U €r0 XapaKTePHUCTHKH.

3aKOHBI TEMIOBOTO H3IYYCHHS.

Gopmynsl Pones-J[xunca u Ilnanka juis TemmoBoro usnydeHus. CIEKTp H3/IydeHHs
abCcoNOTHO YEPHOIO TEJIA.

Bremnuit potoadhhexT u ero 3akoHEL

Ypasaenue DiiHluTelHA 1151 BHeUIHEro (GoToaddexTa.

Macca u ummynsc ¢otoHa. JlaBienue ceera.

Dddext KoMnTona u ero WHTeprpeTalys B CBETe KBAHTOBBIX IPEICTABICHHUH O IIPHPOJIE
H3TYYCHUsL.

8. Monemn atoma Tomcona u Pesepdopiia u ux npoTHBOPEYHSL.

L R e

g

N w
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10.
5 X

12
13.
14.

13

16.
1%
18.
19,
20.
21.
22
23.

(%]

Petimunz-xonmpons Ne2

[Moctynars: bopa. Cnextp atoma BOZOpO/A.

boposckas Teopus cTpoenus atoma. OnbiThl @panka u ['epua.

['mmotesa ne Bpoitns. DxcnepaMeHTanbHEE LIOATBEPIKICHUSI BOJIHOBBIX CBOMCTB
MHKPOYaCTHII.

IIpuHLKMI B COOTHOIIIERNS HeoNpeneIEHHOCTEH I'eiizenbepra.

BosmoBasa pynkuust u €€ ctaTHeTHYeCKuil CMBICIT.

Obwee ypapmenne Illpenunrepa. VYparHenue Ulpenunrepa juisi cranmMoHApHBIX
COCTOSTHWMIA.

Yactuna B 0HOMEPHOI IPAMOYTONBHON MOTEHIHANLHOMN IMe ¢ OECKOHEUHO BBICOKHMHM
CTeHKaMH.

[Ipoxoxaenne yacTrLBl CKBO3E TOTEHIHAIBHEIH Gapbep. TyHnenbHEIH 5(QdeKT.
JIuHelHbIH rapMOHIYECKH OCHMILIATOP B KBAHTOBOM MEXAHUKE.

ATOM BOZOPOZa B KBAHTOBOK MEXaHHKE.

Ksanrosrie uncna. IIpasunia orGopa.

Mpurigan [aymu. Pacipenenenue 31eKTPOHOB TI0 SHEpreTHYECKUM YPOBHAM aToMa.
Penrrenosckoe usiyuenue. 3akon Moz,

DHEPrusi MOJEKYIbI.

CnekTp H3IIy4eHHS MOJEKYITbL.

Peamunz-xonmponn No3

. DHEPreTHYECKHE 30HbI B KPHCTAIIAX.

Meraibl, NOTYNPOBOAHAKY M AHIIEKTPHKH MO 30HHOH TCOPHH.
3aBHCHMOCTB 3IEKTPONPOBOIHOCTH METALIOB H MOTYIPOBOAHUKOB OT TeMITEPaTyphL.

. ColcrBennas MpoBOAMMOCTE HOTYTIPOBOIHUKOB.

IIpamecHas mpoBOARMOCTE MOJIYIIPOBOAHHKOB.

. Cocras, 3apsan u pasmep aTOMHOTO f7Ipa.
- Jleext maccel v SHEPTHS CBA3M ATOMHOIO SIPA.
. Mozenu atomHoOro siapa. Sneprbie CHITHL

PajinoakTuBHOE H3MyYeHHE U €10 BHJIBI.
3aKoH paMoOaKkTHBHOrO pacnania. IlpaBuia cMelmenus.

. SlnepHble peakiuy ¥ UX THIIBL

Tunb1 B3auMOIEHCTBHS SIEMEHTAPHBIX YACTHIL

IIpomexxyTounas aTrecTamus 10 HTOraM 0CBOCHMS! HCIHILIHHBI
Bonpocsr k 5x3ameny ( 1 cemectp)

Kunematnka mocrynarensHoro msmakeHHs. MeXaHHYECKOe TBIKCHEC. Ckopocts |
YCKOpEHHE.

Marepranbnas Touka. Cucrema orcuéra. Ilyts u IepeMelIeHHeE.

KunemaTtuka BpamatensHoro apuxeHHs. CBA3b MEXIY JMHCHHBIMA H YTITOBBIMH
BEJIMYHHAMH.

Knaccudeckass mexanmka. O6nacts HpUMEHHMOCTH. llepBriii 3akon HrroTona.

Wuepuuanbaple CHCTEMBI OTCUETA.
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N

11.
12.
13.

14,

15,

16.
17.

18.
140
20.
21.

22.

24,
23.

26.
27
28.

30.
31,

Macca u umnynsc Tena. Bropoii 3akon HeroToHa.
Tpernii 3akon Hetorora. [TousTie cHIThL.
Ynpyrue cuisl. 3akon I'yka.

Cribl Tpenus. CHna TSKeCTH U Bec Teja.

3aKOHBI COXPAHEHHS MMIIYJIbCA H MOMEHTA HMILYJIECA.

. Mexanwdeckas pabora. Momuocts. Sueprus. Cesss MEXKy MOTCHUHAILHOH dHepruei

W CHJIOH.

[lonsitie cnmnooro noms. KoHcepBaTHBHEIE M HEKOHCEPBATHBHBIE CHITH

3axoH coxpaHeHHs Hepruu. KoHcepBaTHBHAS H TUCCHIATHRHAS CHCTEMBL.

Bpaienne tena Bokpyr HenoasukKHON ocH. MomeHT uHepuuu. Kunetnueckast sHeprus
BpaIrmaromerocst TBEpAOIo Tena.

OcHOBHBIC MONOXKEHHS MONCKYISPHO-KHHETHYECKOH TeopuH BelnecTRa. Macca w
pasmepsl MonieKyIl. Ilonstue uaeansHoro raza.

OcHOBHOE ypaBHEHHE MONEKYJIIPHO-KUHETHYECKON TEOpHH. YpaBHEeHHE COCTOSHUSA
UAealIbHOTO ra3a. M3onpouecesl.

[lepsoe mauano repmomunamuky. Pabora rasa. Temmo&MKoCTb.

IIpumenenre mepBoro Hayana TepPMOAMHAMHKH K H3onpoueccaMm. Anuabaruyeckui
npoiiecc.

Tennosbie nBHraTenu U XOIOAMIBHBIE MamKHbL [[HK Kapro

DNCKTPUYECKHUH 3aps1. 3aKOH COXPAHEHHS DIEKTPHYECKOTO 3apsija. 3aKoH Kynona.
JuekTpocTaTHyecKoe nose. HanpsskEHHOCTS SMeKTPOCTATHYECKOTO MO,

TMoTermuan snekTpocTaTHdeckoro moss. HanpskEHHOCTE KaK IpajueHT MOTeHIHana.
Pabora cui1 snekTpocTaTHueckoro mos.

HpOBO,I[HHKId B 3JICKTPOCTATHYCCKOM II0JIE.

- DneKkTpoEMKOCTh. KoHIeHcaTopel. DHEpris 3MeKTpOCTaTHYECKOTO OIS,

DuekTpaveckuii Tok. CHia U IJIOTHOCTH TOKA.

CroponEue cuibl. DIEKTPONBHKYIIas cHIa | HampsokeHue.  3akoH  Owma.
ConporHBiieHHe TPOBOIHAKOB.

Pabota u MmomHocTs TOKA. 3aKon Jxoymsa — JleHua.

IIpasuna Kupxroda nis passeTBIEHHbIX Lenedt.

Knaccuyeckas snekTpoHHas TEOPHS 2MEKTPONPOBOAHOCTH METAILIOB.

. DNEKTPHYECKHH TOK B BAKyyMe. DIeKTPOHHAS IMHCCHS.

MaruuTtnoe moe. MaruuTHas HHIYKIHS.

3akon Amnepa. BzaumopaeiicTrue IIPOBOAHUKOB C TOKOM.
16



15. Yactuna B 0THOMEPHOH MPAMOYTOJIBHOH MOTEHIMATRHOM sIME ¢ OECKOHEYHO BBICOKUMHU
CTECHKamMu,
16. IIpoxoxieHue YacTHIIBI CKBO3b IOTEHIMAIBHELH Oaprep. TynHenbHbIH dddeKT.
17. Jlunednnii rapMOHMYECKHH OCHMIIATOP B KBAHTOBOW MEXaHHKeE.
18. ATOM BOJIOpOJIa B KBAHTOBOM MEXaHHKeE.
19. Ksanrossie uncina. IIpasuina orOopa.
20. IIpunnun [MTaynu. Pacnpenenenne 3neKTPOHOB MO SHEPTETUYECKUM YPOBHAM aTOMA.
21. PenTrenoBckoe u3ny4eHHe. 3akoH Mo3mu.
22. DHeprus MOJIEKyJIbl.
23. CnexTp u3IydyeHus MOJIEKYIIbI.
24. DHepreTu4ecKHe 30HbI B KpUCTalUIax.
25. Metansl, TOTYNPOBOAHUKHI U JHIIEKTPHKH 11O 30HHOMN TEOPHH.
26. 3aBHCHMOCTH 3JICKTPOIPOBOIHOCTH METAIUIOB H TIONYIPOBOJHHKOB OT TeMIEPATyPhL.
27. CobOcrBenHas NPOBOAUMOCTE MOIYIPOBOIHHKOB.
28. TIpumecHas TPOBOMMOCTh MOITYTIPOBOTHHKOB.
29. Cocras, 3apsi1 ¥ pa3Mep aTOMHOIO S/pa.
30. JledexT Maccel ¥ SHEPrus CBSI3W aTOMHOTO SApa.
31. Mojenu aToMHOrO sijipa. SlnepHbie CHIIbL.
32. PanuoakTHBHOE U3/Iy4CHHE U €T0 BUMBI.
33. 3akoH paaHoakTHBHOrO pacnazia. [IpaBuia cMeleHus.
34. AnepHbic peakuMy ¥ WX THITBL.
35. Tunel B3auMOACHCTBUS /IEMEHTAPHBIX YaCTHIIL,
CAMOCTOSATEJBHASA PABOTA CTYJIEHTOB

IlpumepHbIe TEMBI pedpepaTHBHBIX padoT
1 cem ecrp
1. ®usuka — HAayKa MO3HAHUSA MHUpPA.

2. IlpoctpaHcTBO U Bpems B QU3HKE.

. YepHsie npipbl B0 BeeneHHOR.

tsd

4. Yyenne K.3. [[uonkorckoro.
5. MoaeimmpoBaHue IpoLecca pacHpoCTPaHCHHs VIApHOH BOJIHBI IIPH B3pHIBAX B

Pa3ITHYIHBIX Cpenax.

6. KuHetnka u TepMOIMHAMHKA ODUOTOTHYECKHX MTPOIIECCOB.

7. Topaaok u Gecnops10k B MUpe OOIBbIIHX MOJIEKY.L.
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8. DOKcnmepuMeHTaTbHBIE HMCCICAOBAHMS JIEKTPOMArHMTHOTO TONA 3eMiH B
00JIacTH CBEPXHHU3KHX 4aCTOT.

9. lllapoBas MonHus M e& mpupoaa.
10. MaruutHoe mone 3emin.
11. Mounus u eé npupoja.

2 cemecTp

12. DNeKTpHYeCTBO B KHBBIX OPraHH3MaXx.
13. DuexkrpuyecTBO B aT™Mocepe.
14. Jlazepro-HHAYNHpPOBaHHbIE THAPOJAIAMHYECKHE BOTHEI.
15. ®usuueckue METOMBI PerucTpalliy 3eMICTPICCHUI.
16. ITpumeHneHHe yn1bTpa3ByKa B HHTPOCKOTIHH,
17. buorpagus A.C. ITonosa.
18. BonoKOHHO-ONTHYECKHE IHPOCKOIIEL.
19. Comnrme.

20. Koemooruueckoe KpacHoe CMeIeHHe.

Cnrcok MOKeT OBITH 3HAUMTENIbHO pacmupel. Temy pedepaTa CTYIEHTH COrIACYIOT
C penoaaBaTerem.

3ATAHHUSA K PACYHETHO-TPA®UYECKUM PABOTAM

1 cemecTp
PI'P Nel
Jlee marepualpHble TOYKH JABHXKYTCS 1O OKPYKHOCTH PagMycoM 1,2 M COTIacHO
~ 2 - 5
ypaBHeHHAM: & =A+Bit+C it u E=A+Bot+Cot’, e & m & — KpPHBOJIMHEHHBIE

e 3
koopruHaThl, A1=8Mm, B1=1.8M/c, C;=-0,5m:c™, Ay=-1m, Bo=1m/c, C,=12M-C™, OnpeneanTh
JMHEHHYIO H YTTOBYIO CKOPOCTH, TaHICHUHUAIbHEIE, HOPMATbHEIE, MOJHBIE H YIJIOBBIE
VCKOPEHHUsI B MOMEHT COBMEIIEHUE TOYEK.

Touka paBukeTca MO okpykHOCTH pagEycoM R=4 M. 3aKOH ee JIBHKEHHS
BBIPAXaeTcs ypaBHCHHEM S=A+Br, rne A=8 M, B=-2 m/c* OnpeaenuTs MOMEHT BPEMEHH 1,
KOIJla HOpManbHOe yckopeHue Wi Touku pasHo 9 m/c’. Haiitm MOIYJIH CKOPOCTH V,
TaHTeHIHATBHOrO W7 1 1101HOrO W ycKOpeHHH TOYKH B TOT K€ MOMCHT BPEMEHH 7.

Touka nBuxkerTcs 10 KPUBOTHHEHHONW TPaeKTOPHM € MOCTOSHHBIM TaHTEHIHANLHBIM
yekopennem =0,5 m/c2. OnpeleMTh MOJHOE YCKOPEHHE TOYKH B MOMEHT BPEMEHH t=5 ¢
OT Havajla ABHIKEHMA, €CIH PAAHyC KPUBHU3HBI TPAEKTOPHUH B 3TOT MOMEHT BpeMeHH R=2
M.

Iunuaap,  pacnonOXCHHBIH  TOPH30HTAIbHO, MOXET BpAamaThes BOKPYL  OCH,
copnajarmeil ¢ ocpi0 UMIMHApPA. Macca umaunapa ml=12 kr. Ha numumap HamoraH
IIHYP, K KOTOPOMY HPHUBA3ald THPIO MAaccoi m2=1 kr. C KakuM ycKOpeHHEeM OyueT
onyckaTbes rupsi? Kakosa cuia HaTspKeHHs IHYPA BO BPEMS ABHKEHHS THPH?
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B crmiomuomM oaHOpoaHOM mHCKe paamycoM R IPOCBEPIMIH CKBO3ZHOE OTBEPCTHE
paauycom R/2 o1 ocu cHMMeTpru. Bo CKOIBKO pa3 M3MEHMTCS MOMEHT HHEPIIUH Telia
OTHOCHTEIBHO YKa3aHHOH OcH?

[lTap ckaTeIBAETCS ¢ HAKJIOHHOH IJIOCKOCTH BBHICOTOMH /=90 ca. Kakyro nuneitayio
CKOPOCTE OyJeT HMETh map B TOT MOMEHT. KOT/Ia OH CKATHTCH ¢ HAKIOHHOMN I10CKOCTH ?

MowmeHT nHepuuu mapa J=0,4 m-R°.

ITnaTdopma B BuIe MMCKa Bpamaercs MO MHEPIHH OKOJIO BEPTHKAJIBEHOH OCH C
qactoroit =14 vuu™. Ha Kpai maaThopmel CTOMT YeloBek. Korna uenopek Hepenen B
NeHTPp mIaTopMbl, 9acToTa BO3pocia 10  m=25 muu’. Macca uwemosexa m=70 Kr.
Omnpeznennte Maccy nnathpopmsl. MOMEHT HHepUMH YeloBeka paccYuThIBATH KaK sl
MaTepHa/IbHON TOUYKH.

PI'P Ne2
Onpeje/urs KMHETHYECKYIO 3Hepruio Whp MOCTYNATCAbHOIO JIBUXKEHHMSA BCEX MOJIEKYII
rasa, Haxo[AIMeErocs B cocyae oobEMoM V=5 1 nox nasnenuem p=500 kIla. Onpeaenurs

MoOJisipHble TennoémMkocTn Cp u C, 3TOTO rasa, ecjld CYHTATh. 9TO MOJIHAS KHHETHYECKAS
SHEPrus MOJIEKYI 3TOTO rasza B 1,666 pas npessinraer Wkp.

i = u 5
KakoBo j1aBleHMe cMecH ra3oB B K0a6e 06BeMOM 2.5 1. ecnu B Heit naxomuTes 10
1 7 5
MOJIeKyN KHcaopona, 4-10" MoJsieKy T a30oTa u 3,3-107 r aprona? Temueparypa cmecn =150
°C. Hajitn MonspHy0 Maccy cMecH rasa.

r 3
HexoTophlil ras npu HOpMaabHBEIX YCJIOBHSX HMEET MIOTHOCTE p=0,089 xr/v".
OmpesieINTE ero yuenabHbIe TELI0eMKOCTH Cp M ¢,. OnpenenuTh U3MEHEHNE BHYTPEHHE

sHepruu AU 3TOro rasa mpu n306apuveckoM yBeTHYCHHH €ro MJIOTHOCTH B ABA pasa.

IlpriHHKY, B3BeIIEHHbBIE B BO3AYXE, HMelOT Macey m=10"°r. Bo ckoibKo pa3 YMeHbIMHTCS
HX KOHLCHTpAaUHs 11 IIPH YBEIHYEHHUH BLICOTHI Ha Ah=10 m? Temmepatypa BO3ayXa
=30,

Ha kakoii BricoTe napiienue Bosayxa cocTarisier 60 % OT 1aBIeHHs Ha YPOBHE
Mops? Temnepatypy Bo3ayxa c4HTaTh NOCTOAHHOM u pasHOii 0 ° C.

Mousekynapusiii kuciopoa Macco#t m=250 r, uMmeBurHii Temieparypy 77;=200 K,
Op11 azmabatro cxar. TIpu stom Gelia coepimena padota A=-25 xJ[x. OnpeneauTs
KOHEUHYI0 TemnepaTypy 7> rasa.

A30T MIOTHOCTBIO P1=1,4 Kr/M° 3aHEMacT 06vem V1=5 i1 npu TeMiepatype =27 °C.
= 3
['a3 anuabGaTHYecKH NepeBeeH B COCTOSIHHE € MIOTHOCTBIO p=3,5 kr/Mm". Onpeneauts
Temreparypy rasa 7 B KOHIE epexo/ia M H3MEHEHHe €10 BHYTpeHHeil 3Hepriy.

PI'P Ne3
llap pammycom R 3apsikeH OJHOPOMHO C OOBEMHON TUIOTHOCTBIO p. Haiitn
HAUPSKCHHOCTD MO E i TOYeK BHYTPH M BHE Iuapa.
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ITmockuii BO3MymIHBIi KOHJACHCATOp MOJAKIIOYMIHN K DaTapee, a 3aTteM OTKJIIOYHIH
ot He€. [locne 3Toro caBMHYIH MaacTHHEI KOHJCHCATOPA YMCHBIIUB PACCTOSTHHE MENKJLY
niiacTHHaMmu B 2 paza. Kak u3meHuTCH:

a) DHEPrHsl, 3amaceHHass KOHIEHCAaTOPOM:
0) 3apsin Ha oOKnanKax KOHJI€HCATOpa;
B) MIOTHOCTH SHEPIUH IEKTPHYECKOTO M08 KOHJeHCcaTopa?

3asop Mexay oOKIaAKaMH IIOCKOTO KOH/JCHCATOpA 3aMOJIHeH BEILIECTBOM C
TPOHHUACMOCTRIO  £=7 W yAeNbHHBIM conpotusiedueM p=100 ['Om-M. EMKOCTH
konxencaropa (=3000 n®. Haiitu cuay Toka yreuku 4e€pe3 KOHIEHCATOp HpH MoJade Ha
Hero Hanpspkerauns U=2000B.

Cunia Toka B mpoBoaHHKe conmpoTHBIenrem 20 Oum HapacTaeT B TEYCHHUE BpeMeHH
Ar=2 ¢ no nuHeitHoMy 3akony ot J;=0 10 Imax=6 A. OnpenerTnThs KOMHYECTBO TEMIOTHI 0,
BBLIZICTHBINEECS B 3TOM MPOBOTHUKE 32 IIEPBYIO CEKYHY.

Ho Butky pammycom R=10 cm Tewet Tok /=50 A. BHTOK momemen B OJTHOPOJHOE
MaruuTnoe none B=0,2 Txn. Onpenenurs MOMEHT CHITBI M, ACHCTBYIOIIEH Ha BHTOK, €CJIH
TIIOCKOCTD BUTKA COCTABIACT yros ¢=60° ¢ TMHUSIMH HHAYKLIHH.

B oanoit miockocTH ¢ GeCKOHCYHO JUIMHHEIM OPAMBIM IIPOBOJOM, MO KOTOPOMY
TedeT Tok /=50 A, pacmonoxeHna npsaMOyroapHas pamMKa Tak, 9TO JBe D0JbUIHE CTOPOHEI
€€ MIMHOM /=65 cM nmapajieTbHEl IPOBOAY, @ PACCTOSHEE OT IpoBOJa /10 drmxkaiimed u3
ITHX CTOPOH paBHO €€ mupHHe. KaKOB MATHUTHBIA TOTOK ©, IPOHK3bIBAIO I paMKy?

2 cemectp
PI'P Ned
llon KakuM yrioM X ropu3oHTY JOMKHO HAXOAUTHCS CONHIE, 4YTOOBI €ero Iyuu,
OTPaXkKEHHBIC OT MOBEPXHOCTH 03¢cpa, cTajd OBl HamdoJjiee MOIHO MOJAPHIOBAHBL, €CIH

CKOPOCTB CBeTa B Boe 2,26-10° m/c?

Ha nudpaxnuoHHyio pemeTky HOpMalIbHO MagaeT ny4ok cpera. Kpacuwas naunms (A=630
Hwm) Bujna B ciektpe 3-ro mopsaaka nox yriom ¢=60°. Onupene/IHTh:

a) Kakas CHeKTpajibHasd THHHS BHIHA MO dTHM Ke YrioM B cmekTpe 4-ro nopsaka:o)
Kakoe THCI0 IITPUXOB Ha | MM [UIMHBI HMeeT TMPAaKUHOHHAS PETIeTKA.

Ha wmpInbHYRO mieHky ¢ nokaszarenem npenomineHuss n=1.33 mamaer mo HopMalu
MOHOXPOMATHYECKHI CBET ¢ AMHHOM BOTHBL A=0,6 MkM. OTpaXkeHHBIH CBET B pesyiabrare
HHTEPQEPERIINN HMEeT HAaWOONBIIYIO sApKOCTh. Kakoma HauMeHbmas BO3MOXKHAa s
TOJIIHUHA TNEHKHA i ?

PI'P Na§
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Ha noeepxuocTh MTHS mMamaeT MoHOXpoMatHueckwmii cer (L = 310 HM). YToOBI mpekpatHTh
SMUCCHIO 3JIEKTPOHOB, HY)XHO TIPHJIOKHUTE 3aIeP:KHBAIONIYIO Pa3HOCTh OTEHIHAIOB [/ He MeHee
1,7 B. Oupenemuts paboTy BeIxoaa 4.

Ol'lpe,lleﬂld"fb MaKCHMalbHOE H3MCHCHWE [JIMHBI BOJIHBI IIpH KOMIITOHOBCKOM pacCCCsHHH: Ha

CBOOOIHBIX 2JIEKTPOHAX; HA CBOOOAHBIX IIPOTOHAX.

3eMIlsi BCIIE/ICTBHE JIyYEHCIIYCKAHHS B CPEJIHEM €XEMHHYTHO TepseT ¢ muiomamu S = 1 m>2
10BEpXHOCTH 5.4 KJDk oneprun. [1pu kakoii Temneparype aGCOMIOTHO YePHOE TENO H3Iydano Obl

TaKoe JKe KOJIMYECTBO 3HEPruu?
Onpenennts Maccy porona is: 1) A =400 am; 2) L =4 um; 3) v -nyueit A =23 nm.

[lpu ocsenienyn BaxyyMHOro OTO3/IEMEHTa MOHOXPOMATHYECKHM CBETOM C JUTHHOM BOJIHBI
A1 =400 nm on 3apsbkaeTcs 40 HoTeHUHana @1 = 2 B. Onpenenuts, 10 KAKOro NOTeHIHATA 02
3apsjuTest GOTODIEMEHT TIPH OCBEMICHHH €r0 MOHOXPOMATHYECKHM CBETOM C JUTHHOM BOJHBI A2

=300 gm.

JlaBmerwe p MOHOXpoMarTHueckoro cBeta A = 600 HM Ha 4YEPHYIO NOBEPXHOCTE,
PACIONIOKEHHYIO IEPICHAUKYJ/ISIPHO NajatomuM ayyam, pasao 0,1 mxlla. Onpeaenuts ancno
N ¢oToHOB, Manaromux 3a Bpems / =1 ¢ Ha TOBEPXHOCTh MIOmMAAB0 S = 1 cm?

OnpeziemmTs JUIMHY BONHBI A, COOTBETCTBYIONIYHO TPEThedf CHEKTpaibHOH IHHHM B CEPHH

Banemepa.

PI'P Ne6
Yactaua B NOTEHIMATHHOM AMe HAXOAMTCS B OCHOBHOM COCTOSHHH. KakoBa BeposTHOCTH W
HAXOXKJICHUSI YaCTHIIBL: 1) B cpesiHeil TpeTH sMsl; 2) B KpaiHeil TpeTH SMbI?

®otoH ¢ sHepruei &€= 16,5 5B BbIOH 31EKTPOH U3 HEBO3OYKIEHHOrO aToMa Bogopoaa. Kakyro

CKOPOCTE Oy/IeT HMETh 3JICKTPOH BJIAJIH OT A/pa aToMa’?

OnexTpoH ¢ sHeprued £ = 100 5B nonmamaet Ha noTeHUMAnbHBI Oapbep BhiCOTOH U = 64 5B.
Onpeznenuts BEpOSATHOCTL W TOro, UTO 3IEKTPOH OTPasHTCs OT Gaphepa.
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7. YHEBHO-METOJINYECKOE U UH®OPMAIIMOHHOE OBECNEYEHUE
JAUCHHUIIIMHBI ®U3UKA

a) OCHOBHAs IUTEPATypa;

1. Kysuemon, Apremuii AprembeBny. Pmnxa: Mexanuka. Monexynspuas ¢usuka.
DNEKTPUUECTBO W MArHETH3M. DJIEKTPOMATHHTHEIE KONeOGaHus M BOIHBL ONTHKA ° yuebHOoe
mocodue / A. A. Kyssemo ; Bnagumupckuii rocynapcTBeHHBIH YHHBEPCHTET HMCHH
Asekcanpa I'paropeesnya u Huxonas I'paropsesraa Cronerosix (Bnl'Y) — W, 2-¢, HCIIP.
u jon. — Bramwimup : Bragumupckuii rocynapcTBeHHbIH YHHBEPCHTET HMEHH AJeKcaHapa
I'puropeesnda m Huxomas I'puropeesuua Crometorsx (Bal'Y), 2013 — 160 c. : mr —
Wmeercest snextponnas Bepcus .— bubimorp.: ¢. 155-156.

W3nanue na np. Hocurene: QOusnka: Mexanuka. Momekynsipaasi Gu3ika. DIeKTPHYECTRO U
MArHCTU3M. JIEKTPOMATHUTHBIC KOJeOaHus W Bonwel  OnTuka [DaekTponusii pecvpel
vuednoe nocodme / A. A. Kyvsueuon : BramiMupekuil rocvaapeTseHHbI YHUBEPCUTET UMEHU
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I'puroprenuya Cronerorsix (Bal'V), Kadenpa obmeit u npukiammoi bu3nuky ; mox pex. A. A.
Kymuma .— Bragumup : BiiaguMupckuii rocy1apcTBeHHbIH YHHBEPCHTET UMEHH AJIeKcaHapa
I'puropresrya n Hukonas I'puropsesuya Ctonerossix (Bul'V), 2013 .— 214 ¢. : An., 1abn. —
Wmeerca onextpornas Bepeus .— bubmmorp.: ¢. 211-212.

Hsnanne na np. mocutene: Pusuka [Drexrponnnii pecype] : METOAHUCCKHE VKAZAHAS K
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husukn .— Bragumup : BiaguMHpCKuii rocynapcTBEHHBIH YHHBEPCHTET HMEHH Anexcanpa
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1a0i1. — HmeeTcs snekTpoHnas BepcHs .— bubmuorp.: c. 143.
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paboueii nporpaMMel THCIHIIHHE] PuzHKa

PaGoyast mporpaMma o00peHa Ha

JIneT nepeyTBepiKIeHus

yueOHBIH 10/

[Ipotokon 3acenanus kadeapsr Ne

3ageyrommii kadeapoit

Pabouas mporpamMma o100peHa Ha

TITpotoxon 3acenanus kadeapel Ne

3aBeayromnui kadeapo

Pabouas mporpamma og00peHa Ha

[MpoTtoxon 3acenanust Kageaps No

3aseayromuii kadenpoi

Pabouas mporpamma o100peHa Ha

[TpoTtoxomn 3acenanns Kapenpsr Ne

3asenyrommit kadenpoi

Pabouas mporpamMma o00peHa Ha

[MpoToxo: 3aceanus Kapenps No

3aBemyronuii Kadenpo

PaGouas mporpaMma ogoOpeHa Ha

[Tpotokon 3aceanus Kapeaps No

3asenyrormuit kadeapoit

Pabouas mporpamma o100peHa Ha

[Tporoxon 3acenans kageaper Ne

oT roja
yaeOHBIH TOT

oT roaa
 yueOHBIN TOX

oT roja
y4eOHBIA ToJ1

oT rona
y4eOHBIH rojl

oT rojga
yueOHbIH roj

oT roja
 y4eOHBIH roa

oT roza

3ageayrormuii kadeapoit
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