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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-2 CrnocoGeH ¢popMyaupoBaTh 33aja41 YIIPaBICHUS B TEXHUYECKUX CUCTEMAaX Ha
OCHOBE 3HAHUH O MPOMUIBLHBIM Pa3jiesiaM MaTEMaTHYECKUX U €CTECTBEHHO-
HAYYHBIX AUCIMILIUH

OIIK-5 CrniocoGeH 000CHOBBIBaTh MPUHATHE TEXHUUECKOTO PELICHUS IPU pa3paboTKe
MHHOBAIIMOHHOTO NPOEKTA, BHIONPATh TEXHUYECKHE CPEJICTBA U TEXHOJIOTHH, B
TOM YHCJIE C YYETOM SKOJIOTUYECKHX MOCIEACTBUN MX TPUMEHEHHUS

4. O01mas TpyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
8 3aueTHbIX enuHull (288 ak. 4.).
5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

[IpenogaBanue qucHUIUIMHBL «PU3MKa» OCYyIIECTBIsETCS B hopMe JIEKIHiA,
1a00paTOPHBIX padOT U MPAKTHUUECKUX 3aHATUIN.JIEKIIUN TPOBOATCS B TPATUITMOHHOM KJIACCHO-
YPOYHOH OpraHu3allMOHHON (hopMe, IO TUTTY YIpaBIEeHUS TO3HABATEILHOM NESTENbHOCTHIO Ha
100 % sBNAIOTCS TPaAULIMOHHBIMU KJIACCHUECKU-TIEKIITUOHHBIMU (00BICHUTENBHO-
WuTIoCTpaTuBHEIE).JlJabopaTopHbIE pabOTHI OPraHU30BaHBI C UCIIOIH30BAHUEM TEXHOJIOTHI
pa3BuBaroliero ooyuenus.Jlaboparopusie padboTsl (36 4acoB B IEPBOM CEMECTPE) MPOBOISTCS C
WCIIOJIb30BAHUEM UHTEPAKTUBHBIX TEXHOJOTUMN: MPU MOATOTOBKE K 3aIIUTE PA00T KaXKI0TO
LMKJIa IPENo/iaBaTellb OPraHU3yeT TUCKYCCHIO IO 00CYKIEHUIO TEOPETUUECKOI0 MaTeprania
n1abopaTopHbIX paboT, a, IIaBHOE — MO OOCYKACHHUIO Pe3y/IbTaTOB BRIMOJIHEHUS U pacuéTa
norpemHocte. [lnan o0cyxaaemMbIx BOIPOCOB MPUBEIEH B CIIMCKE KOHTPOJIbHBIX BOIIPOCOB B
KOHIIE METOAMYECKUX YKa3aHUH K Kax 10l nabopaTopHoii padoTe. [lanee Bo BpeMs 3alIUThHI
n1abopaTopHO# paboThI (MM LUKIIA JTA0OPATOPHBIX padOT, 00BEAMHEHHBIX €AMHON TEMATUKOMN)
OTBET KaXJ0ro cTyAeHTa oneHnBaercs no cucreme PUTM-MUUT. [pu BoinogHEHUN
1ab0paToOpHBIX PabOT UCIIONB3YeTCsl BUPTYAIbHBIN MpakTuKyM.CaMoCcTosATeNbHAs paboTa
CTYJICHTa OpPTraHW30BaHa C UCTOJIb30BaHUEM TPATUIIMOHHBIX BUIOB pa0boThl. K TpaauimoHHbIM
BHJ1aM paboThI (17 4acoB B MepBOM CEMECTPE) OTHOCATCS paboTa C JICKIIMOHHBIM MAaTepHaJIOM,
paboTa ¢ yueOHbIMU TOCOOUSIMU, MMOATOTOBKA K MOTYYSHHIO JIOMYCKAa, BEITOTHEHUIO U 3AIIUTE
nabopaTopHbBIX paboT. OleHKa MOJIYICHHBIX 3HAHUM, YMEHUW W HAaBBIKOB OCHOBaHA Ha
MOIYJIbHO-peUTUHTOBOM cucteMbl PUTM-MUUT. ®oHbI OLIEHOUHBIX CPEACTB OCBOCHHBIX
KOMIIETEHIIMI BKIIFOUAIOT BOIPOCHI TEOPETUUECKOTO XapaKTepa AJis OLEHKH 3HAHUH.
Teopernueckne 3HAHUS TPOBEPSIFOTCS MyTEM TPUMEHEHHUST TAKUX OPTaHU3AIIMOHHBIX (OPM, KaK
WHJUBU]lyaJIbHbIE U TPYIIIOBBIE OMPOCHI, COBMECTHBIN MOUCK pelleHrs (METO MO3TOBOI'O
HITypMa, HAaIIPUMED), BBIIIOJIHEHUE TECTOB C UCIOJIb30BAHUEM KOMITBIOTEPOB. .

6. Conep:kanue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3jesam)

PA3JIEJI 1
MEXAHUKA




Tewma 1: Ilpenmer u 3amaun GU3UKH.

KuHeMaTuka: OCHOBHBIE IIOHATHUSA. J[BUYKEHHUE 110 IPAMOM: CKOPOCTb, YCKOPEHHUE.
Kpuponuneiinoe nsuxenue. HopManabHOE U TaHreHIMAIbHOE yCKOopeHue. KunemaTtuka
BpAILaTEIbHOIO ABUKECHHUS: YTII0Basi CKOPOCTb U YIJIOBOE YCKOPEHHE, UX CBA3b C IMHEHHOU
CKOPOCTBIO U YCKOPEHHEM.

Tema 2: UnepunanbHble CUCTEMBI OTCUETA U IEPBbII 3ak0H HbroTOHA.

Bropoii 3akon Hetotona. Macca, umnynsc, cuia. LleHTp Macc cucteMbl MaTe€pUaibHbIX TOUYEK.
VYpaBHeHue IBUXKEHUS MaTepuaiibHOI Touku. TpeTuii 3axkoH HproToHa. 3aKk0H coxpaHeHus
uMItysbca. 3akoH BecemupHoro tsrorenus. Cuiibl COIPOTUBIICHUS.

Tema 3: I[I/IHaMI/IKa BpalaTCJIbHOI'O ABHIKCHUS.

MoOMEHT CHIIbl; MOMEHT MHEPLIMU; MOMEHT umnyisca. Teopema IlIteitnepa. OCHOBHOI 3aKOH
JTUHAMUKHU BpaIaTeIbHOTO JBMKEHUS B CIIy4ae CUCTEMbI TOUEK M B ClIydae TBEPIOTO Tena. 3aKoH
COXpaHEHMsI MOMEHTA UMITYJIbCa. | MPOCKOTIBI.

Tewma 4: PaboTta mepeMeHHON CHITBI.

MorHocTs. Kunernueckas s3Heprust Teia npu nocTynareilbHOM ABMKeHUH. KuHeTnueckas
DHEPrus Teja NpYU BpalaTenbHoM ABrkeHnu. [lone cun. KoHcepBaTMBHBIE 1 HEKOHCEPBATHUBHBIE
cuibl, npuMmepsl. [loTeHuaneras sHeprus. [loTeHanpHas Y3Heprus B MOJ€ CUIT TAXKECTH,
NOTEHIMAIbHAS SHEPT U YIPYTo 1e(hOPMUPOBAHHOM NMPYKUHBI. 3aKOH COXPaHEHUs MOIHOM
MEXaHUYECKOM HEPruu B MOJI€ MOTEHIMAIBbHBIX CHII. 3aKOH BCEMUPHOTO TAroteHus. [lepsas,
BTOpasi U TPEThsI KOCMUYECKHE CKOPOCTH.

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

3akoH ['yka. Moayns FOnra. Koadgduuuent [lyaccona. OOmue cBOHCTBa KUAKOCTEH U Ta30B.
CranroHapHOE TEYEHHE UICaTbHOM )KUJIKOCTH. Y pPaBHEHNE HENIPEPBIBHOCTH. Y paBHEHNE
bepuymn.

[IpuHIIUTT OTHOCUTENFHOCTH U MipeoOpa3oBanus ["anumes. IkcrepuMeHTaAIbHBIE 000CHOBAHUS
cnernuanbHoit Teopun otHocuTensHOCTH (CTO). [Toctynaret CTO. OTHOCUTENEHOCTD
OJIHOBPEMEHHOCTH U npeoOpa3zoBanus Jlopenna. CokpalieHue JJIMHbBI U 3aMeJIJIeHHe BpEMEHU B
JBIKYIIMXCS CUCTEMAaX OTCYeTa. PeIsATUBUCTCKUI UMITYJIbC. B3aMMOCBS3b MacChl U SJHEPTUU.

K1
ITo paznmenam 1 (temsr 1 - 5),

BBICTpBIN MHCBMEHHBIN OIIPOC,

TECTOBBIE KOHTPOJIH,

OIICHKA 3a 3aIUTy JJabopaTOPHBIX padoT,
OLIEHKa 32 paboTy Ha MPAKTHUYECKUX 3aHATHSIX.

Onenka BoicTaBisiercs B popmare PUTM-MUUT



PA3JIEJ 2
PA3AEJI 2. TEPMOJNHAMUKA U MOJIEKYJISAPHAS ®U3UKA

Tema 6: MonekymspHas pu3uka.

WneanpHbIid ra3. YpaBHEHHE COCTOSIHUS UCAIBHOTO raza. I30XopHbIHA, H300apHbIH,
U30TEepMUUYECKUH poliecchl. PeanpHblii ra3. YpaBHenue Ban-nep-Baanbca. OcHOBHOE ypaBHEHUE
MKT. Pacnpenenenre MakcBesia MOJIEKYI UACaTBLHOIO ra3a no ckopoctsaM. Onbit LlTepHa.
Bapomerpuueckas ¢popmyna. Pacnpenenenue bonpivana. Cpennsist amuHa cBOOO HOTO Tpodera
MOJIEKYJI. SIBJIeHHS TIepeHoca (TETUIONPOBOIHOCTD, TG (y3Usl, BHYTPECHHEE TPECHHE)

Tema 7: BHyTpeHHsAs S9HEPIUs ra3a U €€ U3MEHEHHUE.

ITepBoe Hauano TepMoAMHAMUKU. Y paBHeHUE Maiiepa. MoJIeKyIISIpHO-KHUHETUYECKAsl TEOPUs
TEIUI0EMKOCTH. CBs3b TEIUIOEMKOCTH C YUCIIOM CTENEHEH cBOOO bl MOJIEKYJI raza. A uabaTHbIN
nporecc. [Tonutponnsie npoueccsl. [IpeobpazoBanue TEMIOTH B MEXaHUUECKYIO Pa0oTy.
Termoeie MammnsbL. Lukn Kapao u ero ko3¢ huiimenT noae3Horo A1eHCTBHsL.

Tema §8: DOMnupuueckas TeMIeparypHas 1Kania.

TepMoanHaMuyecKoe paBHOBECHE U TeMIlepaTypa. KBasucrarndeckue npouecchbl. Y paBHEHHE
COCTOSIHUS B TepMoiuHaMuKe. OOpaTuMble U HEOOPATUMBIE MTPOLIECCHI.
Bropoe Hauano repMoanHaMuku. DHTponusa. CTaTUCTUYECKOE TOIKOBAHUE SHTPOIIUH.

PA3JIET 3
PA3JIEJI 3. DJIEKTPOCTATUKA U [IOCTOSIHHBIN TOK

Tema 9: 3akon Kynona.

HanpsixeHHOCTB 351eKTpocTaTudeckoro noiid. Cuioble TMHUM. [[puHIMD cynepno3unuu.
Teopema ['aycca B uHTErpaibHOM opMe U ee TpUMEHEHHUE JJI pacdyeTa dJIEKTPUUECKHUX TTOJICH.
Hupkynsiiust HanpsSKEHHOCTH 3JEKTprUyecKoro nosst. [loTeHnuan 3nexkTpuieckoro moJsi.
BKBI/IHOTGHHI/IHIIBHBIe ITOBEPXHOCTH. CBs3b HaHpH)KéHHOCTI/I U IIOTEHIIKaJa.

Tema 10: DnekTpuueckoe noJe AUIOIsL.

JI1rosib BO BHEIIHEM 3JIeKTpUdeckoM mosie. [lonsipusarust udnekTpukoB. OpHeHTAIIMOHHBIN 1
neGOpMaIMOHHBIH MEXaHU3MBbI MOJIIpU3aui. BeKTOp aekTprueckoro cMmereHus. Teopema
["aycca st 3J€KTPOCTATHUECKOTO TOJISt B TUAJIEKTpUKE. J(MasiekTpruecKas MpOHUIIAeMOCTh
BEIECTBA. DJICKTPHUECKOE MOJIE B OTHOPOTHOM JUDJICKTPUKE. DIEKTPEThI U CETHETOIICKTPUKH.
[Teez0addexr.

Tema 11: [IpoBOJHUKY B 2JIEKTPUYECKOM IIOJIE.

OnexTpocTaTHUecKasl 3alluTa. DIEKTPOEMKOCTh IPOBOJHUKOB M KOHJEHCATOPOB. DHEPrus
3apsKEHHOT0 IIPOBOJHMKA, KOHIEHCATOpa



Tema 12: Cuia ToKa, INIOTHOCTH TOKA.

Knaccuueckas Teopus 3J1€KTPOIIPOBOIHOCTH. Y paBHEHUE HENIPEPBIBHOCTHU /171l IJIOTHOCTH TOKA.
3akon OMa 1J1s OJHOPOAHOTO YYacTKa LENu. DJIeKTpuueckoe conporuiienne. CoelMHeHne
IPOBOJIHUKOB.

3akon Oma B nuddepenunanshoii popme. 3axon xoyns-Jlenna. 3akon Buaemana-®dpanmna.
ONEeKTPOBUKYILAs CHJIa HICTOYHUKA TOKA. 3aKOH OMa sl HEOJHOPOJHOI0 Y4acTKa LIETH.
[TpaBuna Kupxroda. DiekTpuueckuii TOK B BAKyyMe, ra3e, )KUAKOCTH U TBEPAOM TeJle.

I1K2
ITo paznmenam 2 (Tembr 6-8), 3 (Tembr 9-12)

BricTphIii TUCHMEHHBIN OIPOC,

TECTOBBIE KOHTPOJIH,

OIICHKA 3a 3aIIUTYy J1a00paTOpPHBIX padoT,
OIICHKA 3a pa0OTy Ha MPAKTUYCCKHUX 3aHATHUSX.

Ouenka BoicTasisiercs B popmate PUTM-MUNUT

PA3/IE] 4
PA3/IEJI 4 MATHETU3M

Tema 13: MarauTHoe 1M0Ji€ TOCTOSHHBIX MAarHUTOB U MPOBOJTHUKOB C TOKOM.

3akoH Amriepa. Bektop MarHuTHON MHAYKIIMKA. MarHuTHOE B3aMMOIEHCTBHUE MTOCTOSTHHBIX
tokoB. Cuna Jlopenua. ddext Xomna. [luknorpon. 3akon buo-Casapa-Jlamiaca. Teopema o
LUPKYJISALIUY BEKTOpPAa MarHUTHOM MHIYKIMH, IPUMEPBI IPUMEHEHUSI Te€OpeMBbl. Buxpesoii
XaopaKkTep MarHUTHBIX MOJIEH.

Tema 14: MarauTHbIH ITOTOK.

Teopema I'aycca s marauTHOrO noJjst. PaboTta o nepemenieHuto MpoBOJHUKA C TOKOM B
MarHuTHOM 1oJjie. PaMKa ¢ TOKOM B OZJHOPOJHOU U HEOJHOPOJIHOM MarHUTHOM IIOJISIX.
MarsuTtHoO€ 1noje 1 MarHUTHBIN JUIOJIBHBIA MOMEHT KPyroBoro Toka. Hamaranuenue
MarHeTukoB. HanpspkeHHOCTh MarHUTHOTO 1oJis. MaruuTHast npoHunaemMoctsb. Kinaccugukarms
MarHeTukoB. PepopoMarHeTus3M.

SBnenue snexkTpomarauTHOM HHAYKIMK. [IpaBuno Jlenna. 3akon ®apazest 371€KTpOMarHUTHOM
uHaykuuu. Buxpebie Toku (Toku Dyko). Camonnaykuusa. MTHAYKTUBHOCTH coneHouaa. SBieHue
B3auMHON MHAYKIMH. TpancdopmaTop. DHeprusi MarHUTHOTO TOJIS.

Cucrema ypaBHeHUI1 MakcBeia B HUHTETpajibHOUM popme 1 (pr3rueckuil CMbICT BXOISIINX B Hee
YPaBHEHUM. DJIEKTPOMArHuTHOE I10JIE

PA3JIE 5
PA3/IEJI 5. KOJIEBAHMS U BOJTHBL. OTITUKA

Tema 15: Ilepuonnyeckue npoueccsl.



["apmonmnueckue kojeOanus. MasTHUKU. YpaBHEHUE KOJeOaHUH U ero peneHne. AMILIUTY/a,
yacToTa " (pa3a kojebanus. Jueprus konedanuii. CBoO0 HBIC KoJIeOaHusI. DHEPTrus KOJIeOaHHiA.
[Tpumepsb! KoeOaTeTbHBIX JBMKEHUHN pa3nuyHON (PU3HUECKON TIPUPOIBI.

CBoboaHble 3aTyxarolue Kojaedanus. XapakTepUCTUKH 3aTyXaroIluX KolneOaHuH.

Tema 16: BeiHyX1eHHBIE KOJICOAHUS.

Pe3onanc. MexaHnuecKkue 1 JIEKTPUUECKHE aBTOKOJIeOaTeIbHbIE CUCTEMBI.
Crnosxxenue xosebanuii (onenus, purypsl JInccaxy). AHaIN3 U CHHTE3 KOJICOAHUH, TOHITHE O
criekTpe Kojebanuii. CBsi3aHHBIC KOJICOAHUS.

Tema 17: BoitHOBOE OBMIKEHUE.

[Tnockast rapMoHHY€ECKast BOJHBL. J[IIMHA BOJIHBI, BOTHOBOE YUCIIO, (Pa30Basi CKOPOCTb.
VYpaBuenue BosHbl. OHOMEPHOE BOJTHOBOE YpaBHEHHUE. YTIPYTrHe BOJIHBI B Ta3aX )KUAKOCTSIX U
TBEPJIBIX Teax. DIIEMEeHTHI akycTuku. D ekt Jomnepa.

Tema 18: CnencrBus u3 ypaBHeHu MakcBea.

OnextpoMarHuTHble BoJHbL. OnbIThl ['epua. [kana a3nekTpoMarHUTHBIX BOJIH. CKOpPOCTb,
SHEprus, UHTEHCUBHOCTb IEKTPOMAarHUTHON BOJIHBI. [I0TOK MJIIOTHOCTH SHEPTUU BOJIHBI.
Wutepdepentust BoH. Ctostune BonHbl. MHTEpdepennns cera. OnbiT FOura. UHTEpdepomerp
Maiikenscona. MaTepdepenus B TOHKUX uieHKax. [[pumenenne uarepdepenunu.

Tema 19: [Ipunnun I'rolirenca-®Openens.

Merton 308 @penens. Audpaxius Openens Ha mpocTedmmx nperpanax. Judpaxius
®payHrogepa Ha oHOI u AByX mensax. Judppakiuonnas pewmerka. ['onorpadus. Andpaxms
PEHTIE€HOBCKHX JIy4ell Ha KPUCTAJUINYECKON PEIIETKE.

Tema 20: [Ipunnun [rolirenca-®penens.

Merton 301 @penens. Audpakuus Openens Ha npocredmux nperpanax. Judpaxmus
®paynrodepa Ha 0HOI 1 ABYX mensax. Judpakiumnonnas pemerka. ['onorpadus. Andpaxims
PEHTI€HOBCKHUX JIy4eil Ha KPUCTAINIMYECKON PEIIETKE.

®dopma U CTeNeHb NMOIAPU3aLUI MOHOXPOMATUYECKUX BOJIH. [losydenre u aHanus JIMHEWHO-
MOJISIPU30BAaHHOTO cBeTa. 3aKoHbI bprocrepa, Mamtoca. JInHelHOe By TydenpeIOMIICHHE.
[TpoxoxxaeHue cBeTa yepes JIMHeHble (pa30Bble TNIACTUHKH. MICKycCTBEHHas onTHYecKas
aHn3orponus. oToynpyrocts. BpamieHue miockocTr mossipu3auuu. JIEeKTPOONITHYECKHUE U
MarauToontuieckue 3pdexrol. Kuakue KpucTauibl.

Hucnepcus ceera. @a3zoBas U rpynioBas CKOpocTH BoJH. [loriomnienue u paccessHue cBera.

ITK1
ITo pa3neny 5 (temsr 15 - 20)

beICTpBIN MMCBMEHHBIHN OIIPOC,
TECTOBbIE KOHTPOJIH,
OLICHKA 32 3aIIUTY JIa0OPaTOPHBIX padoT,



OLIEHKa 3a paboTy Ha MPAKTHYECKUX 3aHATHSIX.
Onenka BeicTaBisiercs B popmare PUTM-MUUT

PA3JIET 6
PA3JIEJI 6. KBAHTOBAS ®U3NKA

Tewma 21: TernoBoe U3TyYeHUE U JIIOMUHECLICHIIHS.

CriekTpabHBIE XapaKTEPUCTHKH TEIUIOBOTO u3nydeHus. 3akonsl Kupxroda, Credana-
bonbsiiMana u 3akoH cmenienns Buna. AGcomoTHO yepHoe Teno. Dopmyna Penes-Jxunca u
«ynbrpaduoneroBas katacrpodar. ['unoreza kantos. @opmyna [Inanka. KBanroBoe
00BsICHEHHE 3aKOHOB TEIUIOBOTO M3TyUYCHHUS.

Tema 22: Buemnuii potosd ek, ypaBHeHHnEe DHUHIITEHHA.

HUmnynsc dpotona. Ddpdexr Komnrona. Jlapnenue cera. KopnyckynsipHo-BOTHOBON Ayanu3m
CBeTa. DMIUPUUECKHE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna bansmepa. Mogenb
atoma Tomcona. OmnbiTel Pezepdopaa no paccesnuto anbda-dyactull. SaepHas Moaenb aroma.
Teopust aroma Bozopoaa no bopy.

Tema 23: I'unotesa ae bpoitns.

OmnsiThl J[3BUCcOHa 1 JxkepMmepa. Judpakuus Mukpodactuil. [IpuHIMn HeonpeeneHHOCTH
['eitzenOepra. BoaHoBas yHKIMS, €€ CTATUCTUYECKHI CMBICT M YCJIOBUS, KOTOPBIM OHA JIOJKHA
yIOBIIETBOPATh. Y paBHeHue Lllpenunrepa.

Tema 24: KBaHToBas yacTHIla B OJJHOMEPHON MOTEHIMATIBHOM sIME.

OpnHoMepHbIN IOTeHIMANbHBIN nopor U 0apbep. TyHHenbHbIN 3¢ exT. KBaHTOBBIN
rapMOHUYECKUH OCIMIIIATOP.

Tema 25: CraunonapHoe ypasHenue [llpenunrepa s atoma Boopoaa.

BonHoBble pyHKIIMU 1 KBaHTOBBIE uncina. [IpaBuia oT6opa A1 KBAaHTOBBIX Mepexo10B. OnbIT
[Mrepna u 'epnaxa. Dddext 3eemana. [Ipunnun [aynu. [lepuonnyeckas Tabiauia 3J€MEHTOB.

Tema 26: DrieMeHThl KBAHTOBOW CTAaTUCTUKU: (DEPMHUOHBI, O030HBI.

30HHast KOHIENLUs TBEPABIX Tell. MeTauibl, TU3JIEKTPUKH, TTOITYIPOBOAHUKH (COOCTBEHHBIE U
MPUMECHBIE). DJIEKTPUUECKHE CBOMCTBA TBEPABIX TEN: 3aBUCUMOCTD AJIEKTPONPOBOIHOCTH OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DOTONPOBOAUMOCTb, TIOMUHECIICHIIHS TBEPABIX Ted. CHOHTAaHHOE U UHAYILIUPOBAHHOE
u3nydenue. OcoOEHHOCTH Ja3epHOoro n3nydeHus. OCHOBHBIE TUIIBI JIa3€POB U UX IPUMEHEHUE.

I1K2



ITo pa3nemny 6 (Temsr 21 — 26)

bBeICTpBIN MMCBMEHHBIHN OIIPOC,

TECTOBbIE KOHTPOJIH,

OLIEHKA 32 3aIIUTY J1a00paTOpHBIX PabOT, YCTHBIN OIpOC,
OLIEHKa 3a paboTy Ha MPAKTHUYECKUX 3aHATHSIX.

Ouenka BeicTaBisieTcs B popmare PUTM-MUNUT

PA3JIEJL 7
PA3AEJI 7. PU3NKA ATOMHOI'O APA. D JIEMEHTAPHBIE HACTULbI

Tema 33: CocTaB aTOMHOTO SiIpa.

XapakTepuCTUKU SApa: 3apsil, Macca, IHEPTUs CBSI3U HYKIIOHOB. M30TOnbl. PagoakTHBHOCTS.
Buabl 1 3aK0HBI paIMOAKTUBHOTO U3JIYYCHHS. SInepHbIe peakiun. 3aKOHbI COXPAHECHHS B
anepHbIX peakuusx. Jenenue sanep. Cunres saep. JlerekTupoBaHue AEpHBIX U3TyYEHUN.
[ToHsTHE O N1O3UMETPUH U 3ALIUTE.

Tema 34: OcHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YaCTHII.

TULEI U aHTUYACTULGI. KBapKuy, JIETOHEI, YaCTHILI — IEPEHOCUYNKHU B3aUMOIECHCTBUN. BUanl
Yac a ac KBapxwu, j1enToHbBI, yac epeHoc 3anMOJIEHC B
dbyHIaMeHTalbHBIX B3aUMOJIeCTBHI. DBomouns Beenennoi u 3BE31.

OK3AMEH



