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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

OcCHOBHOH 11eJbI0 U3yYeHHs yueOHOM quctuiuinabl «Pu3nkay sBiseTcs GopMUpoBaHHe
y 00y4aromerocsi KOMIETEHIUH [T TPOU3BOICTBEHHO-TEXHOJIOTHYECKOM, PacUeTHO-
MIPOEKTHOM,
IKCIIEPUMEHTAIBHO-UCCIIE0BATENILCKON U OPTaHU3aI[MOHHO-YIIPABICHYECKOH e TeTbHOCTH.
[Ipon3BOACTBEHHO-TEXHOJIOTHUECKAS AEATEIBHOCTB!
- Opranuzanus padboT M0 MPUEMKE U CKJIAJHMPOBAHUIO MaTEPHAIOB, KOHCTPYKIHUH, 11O
palMOHATILHOMY UCIIOIB30BAHUIO CTPOUTENBHBIX MAIINH, JHEPTETHUECKUX YCTAHOBOK,
TPAHCIIOPTHBIX CPEJCTB, TEXHOJIOTHYECKOH OCHACTKH;
- BBITMIOJIHEHUE MOHTaXa CTPOUTEIHHOTO 000OPYAOBaHUS, B COOTBETCTBUH C IPOEKTOM
IPOU3BOICTBA PA0OT, pAOOYNMH YepTeKaMH, TPEOOBAHUSIMHI HOPMATUBHBIX JTOKYMEHTOB;
- IPOBOJIUTH UCTIBITAHUE U HATAIKY 000PYIOBAHUS.
PacueTHO-TIpOEKTHAS AEATEITBHOCTD:
- CAMOCTOATENIFHOE MMPHOOPETEeHNE HEOOXOMMBIX 3HAHUH U3 PAa3HBIX HCTOYHUKOB;
- YMEHHUE HCIIOIb30BaTh MPUOOPETEHHBIC 3HAHUS JJIs1 PEIICHUS TTO3HABATEIbHBIX U
NPaKTUYECKHX 3a/1a4;
- npuoOpeTeHne KOMMYHUKAaTHBHBIX YMEHHM, paboTasi B pa3JIM4HbIX IPyIIIax;
- pa3BUTHE CHCTEMHOT'O MBIIJICHHS,
- 00paboTKa Pe3yIbTaTOB HKCIEPUMEHTAIBHBIX UCCIIETOBAHHIA C IPUMEHEHUEM COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTUI U TEXHUYECKUX CPEJICTB;
DKcIepUMEHTATbHO-UCCIIeI0BATEIbCKAS eI TETbHOCTD:
- ydacTtre B paboTax Mo OpraHU3aluy U MPOBEICHHUIO YKCIIEPUMEHTOB Ha JEHCTBYIOIINX
00BeKTax 10 3aJaHHOH METOJIUKE;
- pa3BUTHE UCCIIEIOBATEIHCKUX YMEHHH, TAKNX KaK BBISBICHHE MTPOOIEMBI, COOp HH(OpMAIIHH,
aHaJIN3, MOCTPOCHHUE THIOTE3, 0000IIEHHE;
- OpraHu3aIus 3aIUTH 00BEKTOB HHTEILIEKTYaIbHON COOCTBEHHOCTH U PE3yJIbTaTOB
UCCIIEIOBaHUM U pa3pabOTOK KaK KOMMEPYECKON TallHbI IPETPUSITHSL.
OpraHu3alnroHHO-yIpaBIeHYeCKas AeITeIbHOCTb:
- KOHTPOJIUPOBATH TEXHOJOTHUECKYIO MOCIIEIOBATEILHOCTH MMPON3BOACTBA pabOT, COOIOIEHHE
TpeOOBaHUI OXpaHbl TPYy/a, TEXHUKU 0€30IaCHOCTHU U 3allUThl OKPYXKaroIel cpeibl;
- HKCIUTYaTUPOBATh 000PYI0BaHUE MPOMBIIIJIEHHBIX U IPaXIaHCKUX 3aHUH C y4eTOM
HHEProcOEperaroIuX TEXHOIOTHIA,
- YUTaTh U BBINOJIHATH paboune yepTexxu 000py10BaHUs, PACCUUTHIBATH OCHOBHBIE TEXHUKO-
HYKOHOMHYECKHUE MTOKA3ATEIH IS TEILHOCTH U OLIEHUBATh UX 3(P(PEKTUBHOCTD.

B paGoueii nporpamme o «®dusnke» 3a105k€HbI OCHOBBI (POPMHUPOBAHUS Y OYTYIIHX
OaxanaBpoB MOJX0Ja K PEHICHUIO MPOPECCUOHANBHBIX 3a/1a4, OPUEHTUPOBAHHBIX Ha
NPUKIIAJAHON BU (BUIBI) TPO(HECCHOHATLHON AEATEIbHOCTH KaK OCHOBHOM, UTO peain3yercs Ha
OCHOBE COBPEMEHHBIX 3HAaHUH (DyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH, a TAKXKE
€CTECTBEHHOHAYYHBIX MPEJCTaBICHUNA O MaTEpPUH, IBUKEHUH U (DyHIaMEHTaIbHbBIX
B3aMMOJECICTBUAX.

Jucnnmmaa «®u3nKay, OTHOCSAIIASACS K €CTeCTBEHHOHAYYHBIM JUCIUTUIHHAM, TTPEIIoaraet
Takxe (opMupoBaHue y Oyaynmx O0akagaBpOoB HAaBBIKOB U YMEHHI B CIEAYIOLINX O0JIACTSIX:

- aHAJIM3 HAYYHO-TEXHUYECKON HH(POPMAITNH, OTE€YECTBEHHOTO 1 3apyOeKHOTO OTIBITA IO
TEMaTHUKE UCCIICTIOBAHHS,

- IPOBE/ICHUE BHIYUCIUTEIBHBIX IKCIIEPUMEHTOB C MCIIOJIb30BAaHNEM CTaHJAPTHBIX
HPOTPAaMMHBIX CPEJCTB C LEJBIO TOIYYSHNSI MaTeMaTHUECKUX MOJIENICH MPOIeccCOB 1 00HEKTOB
aBTOMATH3AIlMM U YIPABJICHHUS;

- IOJITOTOBKA JJAHHBIX M COCTaBJIEHUE 0030pOB, pehepaToB, OTYETOB, HAYYHBIX MyOIUKAIUN U



JIOKJIA/IOB Ha HAYYHBIX KOH(PEPEHIMIX U CEMUHAPAX, YYaCTHE BO BHEJPEHUH PE3yIbTaTOB
UCCIIEeIOBAaHUN U pa3pabOTOK.

N3ydenue kypca oOmmelt pU3UKK B TEXHHYECKOM YHHUBEPCUTETE 00YCIIOBICHO BO3PACTAIOLIECH
poJBIO (PyH/IaMEHTANIFHBIX HAYK B ITOJrOTOBKE OakajaBpa. JTO CBSI3aHO C TEM, YTO BHEAPCHUE
COBPEMEHHBIX BBICOKMX TEXHOJIOTHH B IPAKTHYECKYIO HH)KEHEPHYIO JIESITEIbHOCTh
IpEeoiIaraeT OCHOBATEIbHOE 3HAKOMCTBO PAOOTHUKOB € (PU3NUECKUMHU OCHOBAMH MPOTEKAHUS
COOTBETCTBYIOIIMX MPOIECCOB, C KJIACCHUYECKHMHU M C HOBEUIIMMU METOAaMH (hU3NIECKUX
uccnenoBanuii. JJaHHbIN Kypc JaéT BO3MOXKHOCTH OyIyIuM OakaiaBpaM MOJy4UTh TpeOyeMbie
3HaHUS B 00J1aCTH (PU3UKH, a TAK)Ke IPUOOPECTH HABBIKU MX JATbHEUIIETO NOMOTHEHHS,
UCTIONB3YS B 3TUX IIEJSIX pa3In4HbIe (B TOM YHCIE — SIEKTPOHHbIEC) HCTOYHUKU HH(POPMAIHH.
Bonee Toro, mporpamma qucuuruinabel «Pusnka» chopMupoBaHa TakuM 00pazom, YTOObI HE
TOJIBKO JIaTh CTY/ACHTaM IIpPEJICTaBICHNE 00 OCHOBHBIX pasenax (GHU3HUKH, TO3HAKOMHTH HX C
HanOoJee BaKHBIMU SKCIIEPUMEHTAIBHBIMH M TEOPETUYECKHUMH Pe3yIbTaTaMu, HO U IPOBECTU
JIeMapKaIMIo MEX/1y HayYHBIM ¥ aHTUHAYYHBIM MIOJIXOZ0M B H3YYEHUHU OKPYXKAIOIIET0 MHUPA.
JIMCIUITIIMHA YYUT CTYACHTOB CTPOUTH MOJAETH NPOUCXOISIINX SBICHUH U ITPOIIECCOB,
NPUBHBasi IOHUMAHNUE PUIUHHO-CIICJCTBEHHON CBS3M MEXIY HUMHU, GOPMHPYS Yy Oy TyIIHX
0akaaBpOB IMOJAIMHHO HAYYHOE MUPOBO33PEHHUE.

Kpowme Toro, ¢husuka co3naetr yHuBepcaabHyto 0a3y A H3ydeHHs 00menpo(hecCHOHANBHBIX U
CHENHATbHBIX AUCIUILINH, 3aKJIaAbIBaeT ()yHJAaMEHT TOCIEAYIONIero 0OyudeHus] B MarucTparype,
acniupantype. OHa 1aéT LenbHOe MpeJICTaBIeHUe 0 (PU3MUECKUX 3aKOHAX OKPYKAKOIEro Mupa B
UX SIUHCTBE U B3aMMOCBSI3H, BOOPYXKAET OaKalaBpOB HEOOXOJMMBIMU 3HAHUSMH ISl PEILICHUS
HAYYHO-TEXHHYECKHX 33/1a4 B TCOPETUUYECKHUX M MPHUKJIATHBIX aCTIEKTaX.

3aauy JUCIUIUINHBIL:

- (hpopmHpoBaHHE y CTYACHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPAa,

- OCBOEHHME OCHOBHBIX (DU3MUYECKHX TEOPUH, MO3BOJISIONIMX OMHUCATh SBJICHUS B IPUPOJIE, U
IIPEEIIOB IPUMEHUMOCTH 3TUX TEOPHUN JUUISl PEIICHUs COBPEMEHHBIX U NTEPCIEKTUBHBIX
TEXHOJIOTMYECKUX 3a7a4;

- OBJIQICHUE (PYHAAMEHTAIbHBIMU MPUHIMIIAMHI U METO/IaMU PEIICHUs HAyYHO-TEXHUYECKHX
3a/1a4, MPUOOPETEHNE HABBIKOB SKCIIEPUMEHTAIILHBIX UCCIIEIOBAHUN U OLIEHKU CTENICHU
JIOCTOBEPHOCTH IOJIy4a€MBbIX PE3YJILTATOB;

- (hopMUpOBaHKME HABBIKOB M0 MPUMEHEHUIO MOJI0KEHUH (QyHAaMEHTAIbHON (U3UKHU K
rPaMOTHOMY Hay4HOMY aHaJIHN3y CUTYallUi, C KOTOPbIMU OakanaBpy NpUAETCS CTAIKUBATHCS
IIPU CO3JaHUM HOBOW TEXHUKH U HOBBIX TEXHOJIOTHH;

- 03HaKOMJIEHHME CTYJ€HTOB C UCTOPHUEH U JIOTUKOM pa3BUTHS (PU3UKU U OCHOBHBIX €€ OTKPBITH.

B pesynbrare ocBoeHUs TUCHUILTUHBI «DU3HKa» CTYAEHT JIOJKEH HAYYUThCS HCIIOJIb30BaATh
3aKOHBI (PU3UKU B BAKHEHITNX MPAKTUICCKUX MPHIIOKEHHSX; TO3HAKOMHUTHCS C OCHOBHBIMHU
($U3NUEeCKUMU BETMUMHAMHU, 3HATh UX ONpEeNCHUEe, CMBICI, CITOCOOBI U €IMHUIIBI UX
U3MEpPEHUs; IPEICTaBIATh ce0e pyHAaMeHTaTbHbIe PU3NUECKHE SKCIIEPUMEHTHI M UX POJIb B
pa3BUTHH Hayku. Kpome Toro, CTyIHT IOJDKEH MPHOOPECTH HABBIKK PabOTHI C MpHOOpaMu U
000pyIOBaHUEM COBPEMEHHOMN (U3NUECKOM Ja00paTOpUn; HABBIKK UCTIONIB30BAaHUS Pa3IMYHBIX
METOAMK (PH3MUECKUX U3MEPEHHUIH U 00padOTKH SKCIIEPUMEHTATLHBIX TAHHBIX; HABBIKH
MIPOBE/ICHUS aJIEKBATHOTO (PU3UIECKOTO W MATEMAaTHUECKOTO MOJICTTMPOBAHUS, a TAKKE
NPUMEHEHUS METOA0B (PM3UKO-MATEMATHUECKOT0 aHAIN3a K PEIICHUIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHHYECKHUX TPOOIEeM.

®dusmka, Kak Hayka 0 Haubosee o0IIMX 3aKOHAX MPUPOIBbI B TOM UM HHOW CTETIEHU UMEET
HETOCPECTBEHHYIO CBS3b MPAKTUYECKH CO BCEMU JUCHUIIMHAMHU, U3y4aeMbIMH Ha
NPOTSHKEHUH BCETO MHCTUTYTCKOTO Kypca. B wacTHoCTH, Ha 3akoHaX (PM3MKH OCHOBaHA pabora
BCEX COBPEMEHHBIX aBTOMATUYECKUX YCTPOUCTB Mepenadn, coopa u 06paboTku nH(GOpMAIIHH.



VIMeHHO 1M03TOMY B IPOLIECCE YTCHUS JIGKLIUH JIeTaeTCs yIop Ha (U3NYECKHUI CMBICI SIBJICHUH,
HaOJII01aeMBIX B OKPY>KAIOLLIEM MUDE.

2. Mecto yueOHoii JucuMmiiMHbl B cTpykrype OII BO

YueOunas qucuurinHa "@u3uka" otHocutes kK 6oky 1 " ucturummasl (Moaynn)"
BXOJIUT B €ro 0a30BYIO YaCTh.

3. Ilnanupyemble pe3yJibTaThl 00y4eHHs 10 JUCHUILINHE (MOIYJII0), COOTHECEHHbIE ¢
IUIAHUPYEMBbIMH pe3yJbTaTaAMHU 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

[Ipouiecc n3yueHus: AUCIUILTMHBI HATIPaBIIeH Ha POPMHUPOBAHUE CIIETYIONTUX
KOMIIETECHIINH:

OIIK-1 Crnioco6eH ocymecTBISITh TPo(heCCHOHATBHYIO AEATEIbHOCTD, IIPUMEHSIS
METObI MOACIIUPOBAHNS, MATEMAaTUUECKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIC U
OOIIeMH)KEHEPHbIE 3HAHUS

4. O01mast TpPyA0eMKOCTh JUCIHUIJIMHBI COCTABJIsIET
8 3adeTHBIX enuHMUIl (288 ak. 4.).
5. O0pa3oBaTesibHbIEC TEXHOJIOTHH

[IpenonaBanue qucuuIUIMHBL «PU3MKa» OCYIIECTBISETCS B OpME JTSKIIHH,
71a00paTOPHBIX PabOT U MPAKTUYECKUX 3aHATUN.JIeKIIUU POBOASTCS B TPAAUIIMOHHON KIacCHO-
YPOUHOH OpraHu3alMOHHON (hopMe, IO THILY YIpPaBIeHUs IO3HABATEIIbHOM AESITENbHOCTBIO HA
100 % siBIAIOTCS TPAAMIMOHHBIMH KJIACCUYECKU-TEKIIMOHHBIME (OOBSICHUTENBHO-
WITIOCTpaTHBHbIE).JJabopaTopHble pabOThl OPraHU30BaHbI C UCTIOIb30BAHUEM TEXHOJIOTUI
pa3BuBaroIiero ooyuenus.JIaboparopasie padboThI (36 4acOB B IIEPBOM CEMECTPE) MPOBOSITCS C
HCIIOJIb30BaHNEM MHTEPAKTUBHBIX TEXHOJIOTHIA: IIPH MOATOTOBKE K 3aIIUTE PadOT KayKJ0T0
IIUKJIa IPeno/iaBaTeb OpraHu3yeT JUCKYCCHIO M0 00CYKJIEHUIO TEOPETHUECKOTo MaTepHraa
1ab0paTOPHBIX padoT, a, TIABHOE — IO 00CYXACHUIO PE3YJIHTATOB BBHIMOJIHEHUS U pacuéra
norpemHoctei. [Iman o0cyxk1aeMbIX BOIIPOCOB MPUBEIEH B CIIMCKE KOHTPOJIbHBIX BOIPOCOB B
KOHIIE METOAMUYECKUX YKa3aHUN K Kax /101 1abopaTopHoii padote. Jlanee Bo Bpems 3aLUThI
nabopaTopHO# pabOThI (WU ITUKJIIA JTA0OPATOPHBIX PadbOT, 00BbETUHEHHBIX €TUHON TEMATUKOMN)
OTBET KAKIO0ro cTyaeHTa oleHuBaercs rno cucreme PUTM-MUWUT. Ilpu BeIoIHEHUH
1a00paTOpHBIX PpabOT UCIIONIB3YETCsl BUPTYalIbHbIN NpakTHKyM.CaMocTosITepHas paboTa
CTYyJI€HTa OPraHU30BaHa C UCII0JIb30BAaHUEM TPAIUIIMOHHBIX BUJIOB paboThl. K TpaauinoHHbsIM
BUAaM paboThsl (17 yacoB B MEpBOM CEMECTPE) OTHOCATCS padoTa ¢ IEKIIMOHHBIM MaTepHajIoM,
paboTa ¢ yueOHbIMU TOCOOHUSIMU, MTOATOTOBKA K MOJTYYEHHIO I0IYCKA, BHIIIOJHEHUIO U 3aIIUTe
nabopaTopHbIX paboT. OleHKa MOoTy4YeHHBIX 3HAHUH, YMEHU 1 HAaBBIKOB OCHOBAaHA Ha
MOAYJIbHO-peUTUHTOBOM cucteMbl PUTM-MUUT. @oHIbI OLIEHOUHBIX CPEACTB OCBOCHHBIX
KOMIETEHIIMH BKJIIOUaIOT BOIPOCHI TEOPETHUECKOT0 XapaKkTepa sl OEHKU 3HaHUH.
Teopernueckre 3HaHUS IPOBEPAIOTCS MYTEM MPUMEHEHHSI TAKUX OPTaHU3AIMOHHBIX (POpM, KaK
WHAUBHUAYaJIbHbIE U TPYIIIOBBIE OIPOCHI, COBMECTHBIN MOUCK pelIeHUs (METO] MO3TOBOTO
HITYpMa, HalIpUMeEp ), BBIIIOJTHEHHE TECTOB C UCIIOJIb30BAHUEM KOMITBIOTEPOB. .

6. Coep:kanue TUCHUIIHHBI (MOAYJIfA), CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3/esiam)

PA3JIE] 1
MEXAHUKA

Tema 1: [Ipeamer u 3agaunt pU3NKH.




KuHeMaTuka: OCHOBHBIE NIOHATUSA. J[BUKEHHUE 110 IPAMOM: CKOPOCTb, YCKOPEHHUE.
Kpuponuneiinoe nBuxenue. HopmanbHOe M TaHreHIMAIbHOE yCKOopeHue. KunemaTtuka
BpAILaTEIbHOIO ABUKCHHUS: YTII0Basi CKOPOCTh U YIJIOBOE YCKOPEHHE, UX CBA3b C JIMHEHHON
CKOPOCTBIO U YCKOPEHHEM.

Tema 2: UHepunanbHble CUCTEMBI OTCUETA U IEPBHII 3ak0H HbroTOHA.

Bropoii 3akon Herorona. Macca, umiynsc, cuiia. LIeHTp Macc CUCTEMBI MATEPUAIIBHBIX TOYEK.
VYpaBHeHUE IBM)KEHUS MaTepUaIbHON TOUKU. TpeTuid 3akoH HeroToHa. 3aKOH COXpaHEHUS
uMmnyibca. 3akoH BecemupHoro tsarorenus. CUiibl CONPOTUBIICHHUS.

Tewma 3: JInuHamMuKa BpaniaTeIbHOTO JIBHXKECHHUS.

MoOMEHT CuIibl; MOMEHT MHEPLMU; MOMEHT uMitysbca. Teopema IlITeiinepa. OCHOBHOM 3aKOH
JTUHAMUKHU BpaIIaTeIbHOTO JBMYKEHHUS B CIydyae CUCTEMbI TOUEK U B Clydae TBEPOTO Tea. 3aKOH
COXpaHEHHUs MOMEHTAa UMITyJibca. ['MpOCKOMBbI.

Tewma 4: PaboTa mepeMeHHOHN CHUITBI.

Momnocts. KnHeTndeckasi 3Heprus Tena npy NocTynaTelbHOM ABMKEHUH. KnHeTnueckas
DHEPIrHUs Tella IPU BpamareabHoM aBrxkeHuu. 1lone cun. KoHncepBaTuBHBIE 1 HEKOHCEPBAaTUBHBIE
cuisl, mpuMepsl. [loTeHnmansHas sHeprud. [loTeHnuanbHas SHEPIrUs B MOJIE CUII TAXKECTH,
NOTEHLIMaIbHAas SHEPrus yrpyro 1eoOpMHUPOBAHHOMN NPYKHUHBI. 3aKOH COXPaHEHUs TOJTHOU
MEXAHUYECKOM HEPTUHU B N0JI€ MOTEHIUAIBHBIX CHJI. 3AKOH BCEMUPHOTO TsAroreHus. Ilepsas,
BTOpPAsi U TPEThsI KOCMUYECKUE CKOPOCTH.

Tema 5. Ynpyrue HanpskeHUs U 1eopMaliy B TBEPIOM TeJe.

3akoH ['yka. Moayns FOnra. Koagduuuent Ilyaccona. OOmme cBOWCTBa )XUIKOCTEH U ra30B.
CrannoHapHO€ Te4eHHE UJIeaIbHOM JKUJKOCTH. Y paBHEHHE HEPEPHIBHOCTH. Y paBHEHUE
bepnymn.

[TpuHIMIT OTHOCUTENBHOCTH U ITpeoOpazoBanus ["anmies. DkcniepuMeHTallbHbIe 000CHOBaHUS
cnernuanbHoit Teopun otHocuTenbHOCTH (CTO). [Toctynarel CTO. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH U npeoOpaszoBanus Jlopenma. CokpalieHre JJIMHbI U 3aMeJJIeHe BPEMEHHU B
JIBIKYIIMXCS CUCTEMAaX OTCYeTa. PeIsATUBUCTCKUI UMITYJIbC. B3aMOCBS3b MacChl U DHEPTUU.

IK1
ITo paznmenam 1 (temsr 1 - 5),

BBICTpBIN MHCBMEHHBIN OIIPOC,

TECTOBBIE KOHTPOJIH,

OLIEHKA 32 3aIlUTY JIa0OpaTOpHBIX padoT,
OLIEHKa 32 paboTy Ha MPAKTHUYECKUX 3aHATHSIX.

Onenka BoicTaBisiercs B popmare PUTM-MUUT



PA3JIEJI 2
PA3JIEJ 2. TEPMOJMHAMUKA 1 MOJIEKVJISIPHASI ®U3UKA

Tema 6: MonekymspHas pu3uka.

WneanbHblii ra3. YpaBHEHUE COCTOSIHUS UCATBHOTO ra3a. M30XopHbIid, H300apHBIii,
M30TEPMUYECKUH TIpoliecchl. PeanbHblii ra3. YpaBuenue Ban-nep-Baansca. OcHOBHOE ypaBHEHHE
MKT. Pacnpenenenne MakcBesuia MOJIEKYN HIEaJIBHOTO Trasa 1o ckopoctsiM. Oneit Ll tepHa.
bapomerpuueckas ¢popmyna. Pacnipenenenue bonbsimana. Cpegusis JyiMHa cBOOOAHOTO npodera
MOJIeKYJ1. SIBIIeHUs epeHoca (TerIonpoBOIHOCTh, UG Gy3Hs, BHyTPEHHEE TPEHHUE)

Tema 7: BHyTpeHHsIs SJHEPrus ra3a U ee U3MEHEHHUE.

IlepBoe Hauamo TepMOAMHAMUKH. Y paBHeHUE Maiiepa. MoseKyJIIpHO-KMHETHYECKAsi TEOPUs
TEII0eMKOCTH. CBsI3b TEIUIOEMKOCTH C YMCIIOM CTeleHel cB00O0 bl MOJIEKYJI raza. AuabaTHbIN
npouecc. [Tonurponnsie npoueccsl. [IpeodbpazoBanue TENIOTH B MEXaHUUYECKYIO PA0OTY.
Tennosbie MamuHebl. Lukn KapHo u ero ko3¢ duiueHT noaesHoro AeHcTBys.

Tema §8: DOMnupuueckas TeMIeparypHas 1iKania.

TepMoanHaMuueckoe paBHOBECHE U TemIepaTypa. KBasucraruyeckue npouecchbl. Y paBHEHHE
COCTOSIHUSA B TepMoArHaMuKe. OOpaTuMble U HEOOpaTUMBbIE POLIECCHI.
Bropoe nHauano tepmoarHamMuku. DHTponus. CTaTUCTUYECKOE TOJTKOBAHUE SHTPOIIHH.

PA3JIET 3
PA3JIEJI 3. DJIEKTPOCTATUKA 1 ITOCTOSIHHBIN TOK

Tema 9: 3akon Kynona.

HamnpspkeHHOCTB 3neKkTpocTaTnueckoro noisi. Cunosble auHUM. [IpuHIMI cynepno3unum.
Teopema ["aycca B nHTErpanbHOU opMe U ee MpUMEHEHHE AJIS pacueTa NEKTPUIECKUX MOoJIei.
[Mupkynsuus Hanps>KEHHOCTHU AJIEKTpUYecKoro nous. [ToTeHnnan 3neKTpuuecKoro mnosisl.
OKBUINIOTEHLUAJIbHBIE TTOBEPXHOCTH. CB3b HAIPSDKEHHOCTH U IIOTEHIMAIIA.

Tema 10: DnekTpudeckoe noJe AUIOIS.

Jumons BO BHEIMIHEM 3eKTpuyecKkoM nosie. [lomsipusanus quanekTpukoB. OpHeHTallMOHHBINA U
nehopMaIMOHHBI MEXaHU3MBI TOJIspU3ai. BekTop snexkTpuueckoro cMmemieHus. Teopema
["aycca mi1st 27€KTPOCTATHUECKOTO TOJIS B TUAJIEKTPUKE. J{MasekTprdaeckas MpoHUIIAeMOCTh
BEII[eCTBA. DIEKTPUUECKOE TIOJIE B OJJHOPOTHOM JIUAIICKTPUKE. DICKTPETHI U CErHETOAIEKTPUKH.
[Tee303ddekr.

Tewma 11: [IpoBOIHHMKY B 31EKTPUUIECKOM TOJIE.

DJIeKTpOCTaTUYECKAs 3alIUTa. DJIEKTPOEMKOCTh MPOBOJHUKOB M KOHJEHCATOPOB. DHEPT U
3apsKEHHOTO MPOBOAHKUKA, KOHJEHCATOpa



Tema 12: Cuna ToKa, INIOTHOCTh TOKA.

Knaccuueckas Teopus 3JIEKTPOIPOBOIHOCTH. Y paBHEHHE HEIIPEPHIBHOCTH J1JIsl IUIOTHOCTH TOKA.
3axon OMa 71 OTHOPOJHOTO yYacTKa Iernu. DiIeKTpruueckoe corporupieHne. CoeJuHeHne
MIPOBOJIHUKOB.

3akon Oma B quddepennmnansaoit popme. 3akon [xoyns-Jlenma. 3akon Bunemana-®dpanna.
DNeKTpOoABMKYIIasl CUJIa UICTOYHHUKA TOKA. 3aKoH OMa /J1 HEOJTHOPOJAHOI'0 y4acTKa LIEeTH.
[TpaBuna Kupxroda. DnekTpudeckuii TOK B BaKyyMme, Ia3e, KUAKOCTU U TBEPJOM TeJe.

I1K2
[To paznenam 2 (Temsr 6-8), 3 (Tembr 9-12)

BBICTpBIN MHCBMEHHBIN OIIPOC,

TECTOBbIE KOHTPOJIH,

OLICHKA 32 3aIIUTY JIA0OPATOPHBIX padoT,
OLIEHKa 3a paboTy Ha MPAKTUYECKUX 3aHATHSIX.

Ornenka BeictaBinsiercs B popmate PUTM-MUNUT

PA3JIE 4
PA3JIEJ] 4 MATHETU3M

Tema 13: MarauTHO€ 110J1€ HOCTOSSHHBIX MAarHUTOB B IMPOBOJHHUKOB C TOKOM.

3akoH Amriepa. BekTop MarHuTHOM MHAYKIIMH. MarHuTHOE B3aUMOIEHCTBUE MTOCTOSTHHBIX
tokoB. Cuna Jlopenua. Oddext Xomna. [luknorpon. 3akon buo-Casapa-Jlamiaca. Teopema o
LUPKYJIALUU BEKTOpa MarHUTHOM MHIYKLIMH, TPUMEPHI IPUMEHEHUS TeopeMbl. BuxpeBoit
XaOpPAKTEP MATHUTHBIX ITOJIEH.

Tema 14: MardauTHbIH IOTOK.

Teopema ["aycca u1st MarHuTHOTO ToJ1s1. PaboTa 1o nepeMerieHuto NpoBOJHUKA C TOKOM B
MarHuTHOM 1oJjie. PaMka ¢ TOKOM B OJHOPOJHOU U HEOJHOPOJIHOM MarHUTHOM IOJISIX.
MarsuTtHO€ 10J1€ ¥ MarHUTHBIN JUIIOJIBHBIA MOMEHT KPYroBoro Toka. Hamaranuenue
MarHeTukoB. HanpspkeHHOCTh MarHUTHOTO NoJis. MarnuTHas npoHunaeMocts. Kiaccupukanus
MarHeTukoB. PepopoOMarHeTUs3M.

SIBrnenue anexkrpoMarauTHOW MHAYKUMH. [IpaBumo Jlenna. 3akon @apanes 37eKTpOMarHuTHON
uHAyku. Buxpessie Toku (Toku @yko). Camonnaykuust. MHIyKTUBHOCTH colieHOUAA. SIBIeHne
B3aMMHON UHAYKUUU. TpancdopmaTop. DHEPrusi MarHUTHOTO TOJISL.

Cucrema ypaBHeHHI MakcBesuia B MHHTErpaJIbHOM (hopMe U (PU3NUYECKH CMBICI BXOSIIUX B Hee
YPaBHEHUH. DJIEKTPOMArHUTHOE I10JIE

PA3JIET 5
PA3JIEJT 5. KOJIEBAHUS Y BOJIHBL OIITUKA

Tema 15: [lepuoanueckue Npoueccsl.

["apmonnueckue konebanus. MasTHUKH. YpaBHEHHE KOJICOAHUN U €ro pelIeHre. AMIUIUTY/A,



yacToTta 1 (haza kosnebanus. JHeprus konedanuit. CBoO0gHbIE KoJeOaHusI. DHEPrHs KoJIeOaHHi.
[Tpumeps! KoneOaTeIbHBIX ABUKEHUN PA3TMIHON (PU3UIECKON TIPUPOIBIL.
CBo0OoiHBIE 3aTyXxarolue Konebanus. XapakTepUCTUKH 3aTyXaroIlMX KoueOaHui.

Tema 16: BeinykaeHHbIE KOJIEOaHUS.

Pe3onanc. MexaHW4ecKue 1 DJIEKTPUIECKUE aBTOKOJICOATEIIbHBIE CHCTEMBI.
Crnoxenue xonebanuii (Ouenus, purypsl JInccaxy). AHaIN3 U CHHTE3 KOJIeOaHUM, TOHATHE O
crnekTpe kojebanuii. Csi3aHHbBIE KOJIEOAHMS.

Tema 17: BomHoBOE ABMIKEHUE.

[Tnockas rapMoHU4YecKasi BOJHBI. J[JTMHA BOJHBI, BOIIHOBOE YHCIIO, (Da30Bast CKOPOCTb.
VYpaBHeHue BoiaHbl. OTHOMEPHOE BOJIHOBOE ypaBHEHUE. YIIPYrye BOJIHBI B Ta3aX KUAKOCTAX U
TBEPABIX TelaX. DJIeMeHThl akycTuku. Dddext omnepa.

Tema 18: CnencrBus u3 ypaBHeHuii Makcsea.

OnekTpoMarHuTHeie BoJHbI. OnbIThl ['epra. [lkana snekTpoMarHuTHEIX BOJIH. CKOPOCTB,
SHEPrusl, ”HTCHCUBHOCTH 3JIEKTPOMArHUTHOM BOJIHBL. [I0TOK IJIOTHOCTH 3HEPTUU BOJIHBI.
HnTepdepenmus Bons. Ctosuue Bonubl. UuTepdepenmus ceera. Onwit KOnra. Murepdpepometp
Maiikenscona. MaTepdepeHIus B TOHKUX 1ieHKax. [I[pumMeHeHre naTepepeHIum.

Tema 19: [Ipunnun Iolirenca-®penens.

Merton 301 @penens. Audpaxuus Openens Ha npocTemmx nperpaaax. Audpaxims
®paynrodepa Ha ogHOM 1 1BYX mensax. [udpaknunonnas pemerka. ['onorpadus. Judpakims
PEHTIC€HOBCKHUX JIy4ei Ha KPUCTAIUNIMYECKON PEIIETKE.

Tema 20: [Ipunnun I'rolirenca-®Openens.

Merton 301 @penens. Audpaxuus Openens Ha npocTedmmx nperpaaax. Audpaxius
®paynrodepa Ha ogHOM 1 1BYX mensaX. [udpaknuonnas pemerka. ['omorpadus. Judpakmms
PEHTIC€HOBCKHUX JIy4e€il Ha KPUCTAJUIMYECKON PEILIETKE.

@dopma U CTENeHb NMOIAPU3ALNA MOHOXPOMATHYECKUX BOJIH. [losrydenne u ananms JINHEWHO-
NOJIIPU30BAaHHOTO CcBeTa. 3akoHbI bprocrepa, Mantoca. JInHeiHOe ABYIydenpeIoMIIEHHE.
[TpoxokaeHue cBera yepes JIMHEWHbIe (pa3oBble IaCTUHKU. VIcKyccTBEeHHAs OonTHYeCKas
anuzotponus. @oroynpyrocts. BpamieHne miockocTH Noaspu3anuy. DIEKTPOONTUUECKUE U
Marauroontuyeckue 3pdextsl. XKuakue Kkpucramibl.

Hucnepcus ceera. @a3zoBas U rpyImoBas CKOpoCTH BOJIH. Iloriomnienue u paccesHue CBETa.

K1
ITo pazmeny 5 (temsr 15 - 20)

BrIcTphIi MUCHMEHHBIN OIPOC,

TECTOBBIE KOHTPOIIH,

OIICHKA 3a 3aIUTy JJabopaTOPHBIX padoT,
OIICHKA 32 pa0O0Ty Ha MPAKTUYECKHUX 3aHATHUSX.



Ouenka BeicTaBisieTcs B popmare PUTM-MUNUT

PA3JIEJI 6
PA3AEJI 6. KBAHTOBAS ®U3NKA

Tema 21: TernoBoe U3y4eHUE U JTIOMUHECUIECHITHS.

CriekTpanbHbIe XapaKTePUCTHKH TEIUIOBOro u3inydeHus. 3akonsl Kupxrogda, Credana-
Bonbumana u 3akoH cMemienus Buna. A6comotHo yepHoe Teno. @opmyna Penes-/xunca u
«ynpTpaduoseropas katacrpodar. I'nnoresza kantos. @opmyina [Inanka. KBanrosoe
00BSICHEHUE 3aKOHOB TEIUIOBOIO U3IY4EHUS.

Tema 22: Baemnuii potorddexr, ypaBHeHHE DHHIITEIHHA.

Nmnynsce dporona. Dpdexr Komnrona. Jlapnenue cera. KopmyckymsipHO-BOTHOBOW Ayan3m
CBeTa. DMIUPUUECKHE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna bansmepa. Mozaenb
atroma Tomcona. OnbiTsl Peszepdopaa mo paccesnuto anbha-gacTui. SaepHast MOIeIb aToMa.
Teopus aroma Boznopoaa no bopy.

Tema 23: ['unotesa e bpoitss.

Onsitel [{pBuccona u Jxxepmepa. Judpakuns mukpouactuil. [IpuHIMN HeonpeaeieHHOCTH
['eiizenOepra. BoaHoBas ¢pyHKIUS, €€ CTATUCTUYECKUI CMBICH U YCIOBUS, KOTOPBIM OHA JI0JKHA
yIOBIETBOPATE. Y paBHeHue [llpenunrepa.

Tema 24: KBanToBas yacTHiia B OAHOMEPHOM MOTEHIIUAIBHOM sIME.

OnHOMepHBIH MOTEeHIUANIBHBIN opor U 6apbep. TyHHenbHbIH 3ddexT. KBaHTOBBIN
FapMOHUYECKUI OCHUIIISATOP.

Tewma 25: Crarmonapnoe ypaBaenue lIpenunrepa as aroma Bogopoa.

BonHoBble pyHk1MM 1 KBaHTOBBIE yncia. [IpaBuna or6opa s KBaHTOBBIX Mepexo0B. OMbIT
HItepna u 'epnaxa. Dddext 3eemana. [Tpunuun [Naynu. [Teprnoguueckas Tabnumna 371€MEHTOB.

Tema 26: DeMeHTHI KBAHTOBOM CTATUCTHKH: (PEPMHOHBI, OO30HBI.

30HHAas KOHIENIMsI TBEPABIX Ted. MeTalbl, AUIIEKTPUKH, TOTYIPOBOJAHUKH (COOCTBEHHBIE U
IIPUMECHBIE). DJIEKTPUUECKNE CBOMCTBA TBEPABIX TEN: 3aBUCUMOCTD AIEKTPONPOBOJIHOCTH OT
TeMriepaTypbl. CBEpXIIPOBOIUMOCT.

POTONPOBOAUMOCTb, JTIOMUHECIIEHIIMS TBEPABIX Tel. CIOHTAaHHOE U UHAYLIUPOBAHHOE
uznyyenue. OcoOeHHOCTH J1a3epHOro n3nydeHusi. OCHOBHBIE TUIIBI JJA3€POB U UX NPUMEHEHHE.

[1K2
ITo pa3aeny 6 (temsl 21 — 26)



BrIcTphIi MUCHMEHHBIN OIPOC,

TCCTOBBIC KOHTPOJIH,

OLICHKA 3a 3aIIMUTYy JaOOpaTOpHBIX paboT, YCTHBIN OMpoc,
OIICHKA 32 pa0O0Ty Ha MPAKTUYECKHUX 3aHATHUSX.

Onenka BreicTaBisiercs B popmare PUTM-MUUT

PA3JIET 7
PA3JIEJT 7. DU3UKA ATOMHOTO SIZIPA. DJIEMEHTAPHBIE YACTUILIBI

Tema 33: CoctaB aTOMHOTO sJ1pa.

XapakTEepUCTHUKHU SIAPA: 3apsil, Macca, SHEPTUs CBA3U HYKJIOHOB. M30TONBI. PagnoakTMBHOCTB.
Bunsl 1 3aKOHBI paiOAaKTUBHOTO U3NTyYeHUS. SlepHble peakiui. 3aKOHbl COXPAHEHHUS B
anepHbIX peakuusax. [lenenue saep. Cuntes saep. JerektupoBanue SAepHbIX U3TyYSHUH.

Ilonstue o JAO03MMCTPHH U 3aIIUTC.

Tema 34: OcHOBHBIE KJIACCHI QJICMCHTAPHbIX YaCTHUII.

YacTuupl 1 aHTHYacTULbl. KBapKH, JIENTOHBI, YaCTUIBI — IEPEHOCYUKH B3aUMOIEHCTBHM. Buabl
(GyHIaMeHTaJIbHbIX B3aUMOJeicTBUI. DBomouus BeenenHoi u 3BE311.

OK3AMEH



