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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

OcHOBHOH 11eJbI0 U3yYeHHs yueOHOM quctuiuinabl «Pu3nkay sBiseTcs GopMupoBaHe
y oOyuaronierocs KOMIETEeHIMH 1J1s IPOU3BOACTBEHHO-TEXHOJIOTMYECKOM, pacyeTHO-
MIPOEKTHOM,
HKCIEPUMEHTAIBHO-UCCIIE0BATENILCKON U OPTaHU3aI[MIOHHO-YITPABICHUYECKOH NesITeTbHOCTH.
ITpon3BOICTBEHHO-TEXHOJIOTUYECKAs AEATEIbHOCTD:
- Opranuzanus padboT M0 MPUEMKE U CKJIAJHMPOBAHUIO MaTePHAIOB, KOHCTPYKIHUHL, 11O
palMOHATILHOMY UCIIOIB30BAHUIO CTPOUTEIBHBIX MAIIMH, JHEPTETHUECKUX YCTAHOBOK,
TPAHCHOPTHBIX CPEACTB, TEXHOJIOIMYECKON OCHACTKH;
- BBITMIOJIHEHUE MOHTaXa CTPOUTEIHHOIO 000PYA0BaHUS, B COOTBETCTBUH C IPOCKTOM
IPOM3BOJICTBA paboT, pabOYMMHU YepTexkaMU, TPEOOBAHUSIMHU HOPMATUBHBIX JTIOKYMEHTOB;
- IPOBOJIUTH UCIIBITAHUE U HATAJIKY 000PYAOBaHMUS.
PacueTHO-TIpOEKTHAS AEATEIBHOCTD:
- CaMOCTOATEJIbHOE ITPUOOpeTeHne HEOOXOMMbIX 3HAaHUM U3 Pa3HbIX UICTOUHUKOB,;
- YMEHHUE HCIOIb30BaTh MPUOOPETEHHBIC 3HAHUS JJIs1 PEIICHUS TI03HABATEIbHBIX U
NPaKTUYECKHX 33/1a4;
- IpuoOpeTeHne KOMMYHUKATUBHBIX YMEHUH, pa0oTasi B pa3IMuHBIX IPYIIIAX;
- pa3BUTHE CHCTEMHOT'O MBIIIJICHHS,
- 00paboTKa Pe3yIbTaTOB HKCIEPUMEHTATIHHBIX UCCIIEIOBAHHIA C TIPUMEHEHUEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUN M TEXHUYECKUX CPEJICTB;
DKcIepUMEHTATbHO-UCCIIeI0BATEIbCKAS e TETbHOCTh!
- yyacTue B paboTax IO OpraHU3alMH U IPOBEICHHUIO SKCIIEPUMEHTOB Ha JIEHCTBYIOIIUX
00BEKTax 110 33/1aHHONH METO/IUKE;
- pa3BUTHE UCCIIEIOBATEIBCKUX YMEHHH, TAKMX KaK BBIABICHHE TPOOIEMBI, cOOp HH(pOpMAIIHH,
aHaJu3, IOCTPOECHUE TUIOTE3, 0000IICHHE;
- OpraHu3alus 3aIUTHl 00BEKTOB HHTEIUIEKTYaIbHON COOCTBEHHOCTH U PE3yJIbTaTOB
UCCJIEIOBAaHUM U pa3pabOTOK KaK KOMMEPUYECKOU TallHbI MTPEANPHUSATHS.
OpraHu3anroHHO-yIpaBiIeHYecKas A TeIbHOCTb:
- KOHTPOJIUPOBATH TEXHOJOTHUECKYIO MOCIIEIOBATEILHOCTH MMPOU3BOACTBA pabOT, COOIOIEHHUE
TpeOOBaHUI OXpaHbl TPYy/Ja, TEXHUKU 0€30IIaCHOCTHU U 3allUThl OKPYXKAroIel cpeibl;
- OKCIUTYaTUPOBATh 0O0PYI0BaHHE MPOMBIIIIEHHBIX U TPAKAAHCKUX 3/1aHUH C y4eTOM
HHEProcOEperaroIuX TEXHOIOTHIA,
- YUTATh U BBINOJIHATH paboune yepTexu 000py10BaHUs, PACCUUTHIBATH OCHOBHBIE TEXHUKO-
HYKOHOMHYECKHUE IMOKA3ATENH IS TEILHOCTH U OLIEHUBATh UX A(P(PEKTUBHOCTD.

B paboueii mporpamme no «®@u3nke» 3aj105Kk€Hbl OCHOBBI (POPMHUPOBAHUS Y OYAYIIHUX
OaxanaBpoB MOJX0/a K PEHICHUIO MPOPECCUOHANBHBIX 3a/1a4, OPUEHTUPOBAHHBIX Ha
NPUKIIAJAHON BU (BUIBI) MPO(hECCHOHATBHON AEATEIbHOCTH KaK OCHOBHOM, YTO peajin3yercs Ha
OCHOBE COBPEMEHHBIX 3HAaHUH (DyHTaMEHTaIbHBIX 3aKOHOB (DU3UKH, a TAKXKe
€CTECTBEHHOHAYYHBIX IPEJCTABICHUN O MaTepUH, ABUKEHUH U (YyHIaMEHTAIbHBIX
B3aMMOJECHCTBUAX.

Jucnunnmna «Pu3rKa», OTHOCSIIASACA K €CTECTBEHHOHAYUHBIM JTUCIUIUIMHAM, PEoaraet
Takxe opMupoBaHue y Oyaynmx 0akaaaBpOoB HaBBIKOB U YMEHHH B CIEAYIOUINX 00JIACTSIX:

- aHaJIM3 HAYYHO-TEXHUYECKOM MH(OpMaIUU, OTE€YECTBEHHOTO U 3apyOEKHOTO OIbITA 110
TEeMaTHKe UCCIIEOBAHNUS;

- IPOBEJICHUE BBIUYMCIUTEIBHBIX 3KCIIEPUMEHTOB C UCIIOJIb30BaHUEM CTaHAPTHBIX
IIPOrPaMMHBIX CPEJCTB C LIEJBIO MOJIyYEHUSI MaTEMaTUYECKUX MOJIeNIel TPOLECCOB U 0OBEKTOB
aBTOMATH3allMK U yIIPaBJICHMUS,

- IOJITOTOBKA JIJAHHBIX M COCTaBJIeHUE 0030pOB, pehepaToB, OTYETOB, HAYYHBIX MyOIUKAUN U



JIOKJIA/IOB Ha HAYYHBIX KOH(PEPEHIUIX U CEMUHAPAX, YYaCTHE BO BHEJPEHUH PE3yIbTaTOB
MCCJICIOBAaHMM B pa3pabOTOK.

N3yuenne kypca o0meil GU3NKH B TEXHUYECKOM YHUBEPCUTETE 00YCIOBICHO BO3PACTAOIICH
pOJIbIO (PyHIAMEHTAIBHBIX HAyK B OJArOTOBKE OakaaBpa. DTO CBSI3aHO C TEM, UTO BHEIPEHUE
COBPEMEHHBIX BBICOKMX TEXHOJIOIMH B IPAKTUYECKYIO HHKEHEPHYIO 1€ATEIbHOCTh
IpEeoiIaracT OCHOBATEIbHOE 3HAKOMCTBO PAOOTHUKOB ¢ (PM3NYECKHUMH OCHOBAMHU IPOTEKAHHUS
COOTBETCTBYIOLUX IPOLECCOB, C KIACCUUYECKUMU U C HOBEHIIMMHU METOIaMH (PU3MUECKUX
uccnenoBanuii. JJaHHbINH Kypc JaéT BO3MOXKHOCTH OyTyIM OakaiaBpaM MOJy4UTh TpeOyeMble
3HaHUS B 00J1aCTH (PU3UKH, a TAKXKe MIPUOOPECTH HABBIKU MX JAJbHEHUIIET0 MOMOIHEHUS,
UCIIONB3YS B 3TUX LEJAX pa3iIvyHble (B TOM YHUCIIE — 3JIEKTPOHHbIE) HCTOUHUKU HH(DOpMaIUH.
Bonee Toro, mporpamma aucuuiuinabl «Pusnka» copMupoBaHa TakuM 00pazom, YTOObI HE
TOJILKO JIaTh CTYJEHTaM IpeACTaBlIeHUuEe 00 OCHOBHBIX pa3zenax (GU3UKHU, T03HAKOMUTh HX C
Hau0oJiee BaKHBIMU SKCIIEPUMEHTAIbHBIMU U TEOPETUYECKUMU PE3yJIbTaTaMU, HO U IIPOBECTH
JeMapKalHio MEK/y Hay4YHbIM U aHTUHAYYHBIM II0JIXOJIOM B U3YYEHHH OKPYXKAIOIIEro MUpa.
JlMcuuIuivHa y4uT CTYI€HTOB CTPOUTh MOJICNIN POUCXOSIIUX SBJICHUN U ITPOLIECCOB,
NPUBHBasi IOHUMAaHNUE PUIUHHO-CIIEICTBEHHOM CBS3H MEXTY HUMH, GOPMHUPYS Yy Oy TyIIHX
OaxanaBpoB MOUIMHHO HAYYHOE MUPOBO33pEHUE.

Kpome toro, pusuka co3naer yHuBepcalbHy0 0a3y /i U3ydeHus o0enpodeccuoHaIbHbIX U
CHeNHATbHBIX AUCIUILINH, 3aKJIaAbIBacT (PyHJAMEHT TOCIEAYIONIero 0Oyu4eHus] B MarucTparype,
acniupantype. OHa 1aéT LenbHOe MpeICTaBlIeHHe 0 (PU3MUECKUX 3aKOHAX OKPYXKArOIero Mupa B
UX €MHCTBE U B3aHUMOCBSI3H, BOOPY)KaeT 0akanaBpoB HEOOXOAMMBIMU 3HAHUSMHU Ul PELICHUS
HAy4YHO-TEXHUUYECKUX 33/1a4 B TEOPETUUECKUX U MPUKJIAJHbBIX aCIIEKTaX.

3aauy JUCIUIUINHBIL:

- (hpopmHpoBaHUE Y CTYZEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUpAa,

- OCBOCHHME OCHOBHBIX (DU3NYECKHUX TEOPUH, TO3BOJISIOIINX ONKMCATh SIBJICHUS B IPUPOJIE, U
IIPEAEIIOB IPUMEHUMOCTH 3TUX TEOPHUN JUJISl PEIICHUs COBPEMEHHBIX U NTEPCIEKTUBHBIX
TEXHOJIOTMYECKUX 3a7a4;

- OBJIaICHUE (PYHAAMEHTAIbHBIMU MPUHIMIIAMU U METOAAMU PEIICHUS HAyYHO-TEXHUYECKHX
3a/1a4, MPUOOPETEHNE HABBIKOB SKCIIEPUMEHTAIIBHBIX UCCIIEJOBAHUN U OLIEHKH CTENIEHU
JIOCTOBEPHOCTH IOJIy4a€MBIX PE3YJILTATOB;

- (hopMUpOBaHHME HABBIKOB M0 MPUMEHEHUIO MOJI0KEHUH (QyHAaMEHTaIbHON (HU3UKHU K
rPaMOTHOMY HaYYHOMY aHAJIU3y CUTYyallUi, C KOTOPHIMU OakanaBpy NpUAETCS CTAIKUBATHCS
IIPU CO3JaHUU HOBOW TEXHUKH U HOBBIX TEXHOJIOTH;

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

B pesynpraTe 0cBOCHMS IUCHUIUIMHBI «PU3NKa» CTYACHT JOJKEH HAYUUThCS UCIIOJIb30BAThH
3aKOHBI (U3HKH B BAKHEHIIMX MPAKTUYECKUX MPUIOKEHUSIX; TO3HAKOMHUTHCSI C OCHOBHBIMU
($U3NUEeCKUMU BETMUMHAMHU, 3HATh UX ONpEeNeHUEe, CMBICI, CIIOCOOBI U €IMHUIIBI UX
U3MEpPEHUs; IPEICTaBIATh ce0e PyHAaMeHTaIbHbIe PU3NUYECKUE SKCIIEPUMEHTHI H UX POJIb B
pa3BuTHU Hayku. Kpome Toro, CTyIeHT AOKEH TPUOOPECTH HaBBIKK pabOThI ¢ pubopaMu 1
000pyIOBaHUEM COBPEMEHHOMN (U3NUECKOM Ja00opaTOpun; HABBIKKA UCTIONIb30BaHUS Pa3IMYHBIX
METOJUK (PU3NUECKUX U3MEPEHUN U 00pabOTKHU SKCIIEPUMEHTAIbHBIX JaHHBIX; HABBIKU
MIPOBEJCHUS a/IeKBAaTHOTO (PU3MUECKOTO M MATEMAaTHYECKOTO0 MOIETTUPOBAHUS, a TAK)Ke
NPUMEHEHUS METOA0B (PM3UKO-MATEMATHUECKOTO aHAIN3a K PEILICHUIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUYECKHUX MPOOIIEM.

®dusmka, Kak Hayka 0 Haubosee o0IIMX 3aKOHAX MPUPOIBI B TOM UM HHOW CTETIEHU UMEEeT
HEINOCPEACTBEHHYIO CBS3b IPAKTUYECKU CO BCEMU AMCLUIIIIMHAMMY, U3Yy4aeMbIMU Ha
MPOTSKEHUH BCET0 MHCTUTYTCKOTO Kypca. B yacTHOoCTH, Ha 3akoHaX (PU3MKU OCHOBaHa paboTa
BCEX COBPEMEHHBIX aBTOMATUYECKUX YCTPOUCTB Mepenadn, coopa u 00paboTK HH(GOpMAIHH.



VIMeHHO 103TOMY B IpOLIECCe YTSHHUS JIGKIIMHI JIeTaeTcsl ynop Ha (U3NYECKUN CMBICIT SIBJICHUH,
HaOJII01aeMBIX B OKPY>KAIOLLEM MUDE.

2. Mecto yueOHoii JucuMmiiMHbl B cTpykrype OII BO

YyeOunas qucuurinHa "@u3uka" otHocutces K 0oky 1 " lucturummael (Moaynn)" u
BXOJIUT B €ro 0a30BYIO YacCTh.

3. [lnanupyembie pe3yJabTaThl 00y4eHHS MO JMCHUILINHE (MOIYJ/II0), COOTHECEHHbIE C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pPa30BaTeJbHOMH NPOrpaMMbl

[Ipouiecc n3yueHus: AUCIUILTMHBI HATIPaBIIeH Ha POPMHUPOBAHUE CIIETYIONTUX
KOMIIETECHIINH:

OIIK-2 CnocoOeH ¢popMyaupoBaTh 3aJ1a41 YIPaBICHUS B TEXHUYECKUX CUCTEMaxX Ha
OCHOBE 3HaHUH 10 MPOMUIHLHBIM pa3jesiaM MAaTeMAaTUISCKUX U €CTECTBEHHO-
HAYYHBIX AUCIMILTUH

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

[IpenonaBanue qucuUIUIMHBL «PU3MKa» OCYIIECTBISAETCS B POpME JSKIIHH,
71a00paTOPHBIX PabOT U MPAKTUYECKUX 3aHATUN.JIEeKIINU POBOASTCS B TPAJAUIIMOHHON KIaCCHO-
YPOUHOH OpraHu3alMOHHON (hopMe, IO THILY YIPaBIEHUs IO3HABATEIbHOM JeSITEeNbHOCTBIO Ha
100 % siBIAIOTCS TPAAMIMOHHBIMH KJIACCUYECKU-TEKIIMOHHBIME (OOBSICHUTEIILHO-
WITIOCTpaTHBHbIE).JJabopaTopHble pabOThl OPraHU30BaHbI C UCIIOIb30BAHUEM TEXHOJIOTUI
pa3BuBaroiero ooyuenus.JIaboparopasie padboThl (36 4acOB B IEPBOM CEMECTPE) MPOBOISITCS C
HCIIOJIb30BaHNEM MHTEPAKTUBHBIX TEXHOJIIOTHIA: MIPH MOATOTOBKE K 3aIIUTE PadOT KasKI0T0
IIUKJIa IPEeno/iaBaTeslb OpraHu3yeT TUCKYCCHUIO TI0 00CYXIEHUIO TEOPETHUECKOro MaTepraa
1ab0paTOPHBIX padoT, a, TIIABHOE — IO 00CYXACHUIO PE3YJIHTATOB BBIMOJIHEHUS U pacuéra
norpemHoctei. [Inan o0cyxk1aeMbIx BOIIPOCOB MPUBEIEH B CIIMCKE KOHTPOJIbHBIX BOIPOCOB B
KOHIIE METOAMYECKUX YKa3aHUN K Kax /101 1abopaTopHoii padote. Jlanee BO Bpemst 3aLIUThI
nmabopaTopHO# pabOThI (WK ITUKJIIA JTA0OPATOPHBIX Padb0T, 00BETUHEHHBIX ETUHON TEMATUKOMN)
OTBET KaKIO0ro cTyaeHTa oneHuBaercs 1o cucreme PUTM-MUWUT. Ilpu BeIOIHEHUH
71a00paTOpHBIX pabOT UCIIONB3YETCSl BUPTYalbHbIN NpakTUKyM.CaMocTosITeNbHas paboTa
CTYJI€HTa OPraHU30BaHa C UCII0JIb30BAaHUEM TPAIULIMOHHBIX BUJIOB paboThl. K TpaaunnoHHbIM
BUAaM paboTsl (17 yacoB B MEpBOM CEMECTPE) OTHOCATCS padoTa ¢ IEKIIMOHHBIM MaTepHaJIoM,
paboTa ¢ yueOHbIMU TOCOOUSMH, MTOJrOTOBKA K MOJYYEHHUIO A0IMYCKa, BHITOJHEHUIO U 3aIUTE
nabopaTopHbIX paboT. OleHKa MOTy4YeHHBIX 3HAHUH, YMEHUH 1 HaBBIKOB OCHOBAaHA Ha
MOAYJIbHO-peUTUHTOBOM cucteMbl PUTM-MUUT. @oHABI OLIEHOUHBIX CPEACTB OCBOCHHBIX
KOMIIETEHIIMH BKJII0Yal0T BOIPOCHI TEOPETHUECKOI0 XapakTepa JUIsl OEeHKH 3HaHUH.
Teopernueckre 3HaHUS TPOBEPAIOTCS MYTEM MMPUMEHEHHSI TAKUX OPTaHU3alMOHHBIX (POPM, KaK
WHAUBHUAYaJIbHbIE U TPYIIIOBBIE OMPOCHI, COBMECTHBIN MOUCK pelIeHUs (METOJ] MO3TOBOTO
HITYpMa, HalIpUMeEp ), BBITIOJTHEHHE TECTOB C UCIIOJIb30BAHUEM KOMITBIOTEPOB. .

6. Coep:kanue TUCHUIIHHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/aesiam)

PA3JIE] 1
MEXAHUKA

Tema 1: [Ipeamer u 3a1aunt PU3MNKH.




KuHeMaTuka: OCHOBHBIE NOHATHUSA. J[BUYKEHHUE 110 IPAMOM: CKOPOCTb, YCKOPEHHUE.
KpuBonuneiinoe nBuxenue. HopmanbHOe M TaHreHIMAIbHOE yCKOpeHue. KunemaTtuka
BpAILaTEIbHOIO ABUKCHHUS: YTII0Basi CKOPOCTh U YIJIOBOE YCKOPEHHE, UX CBA3b C JIMHEHHON
CKOPOCTBIO U YCKOPEHHEM.

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

Bropoii 3akon Herorona. Macca, umiynsc, cuiia. LleHTp Macc CUCTEMBI MATEPHUAIIBHBIX TOYEK.
VYpaBHeHUE IBH)KEHUS MaTepUaIbHON TOUKU. TpeTuii 3akoH HetoTOoHA. 3aKOH COXpaHEHUSs
uMmnyibca. 3akoH BecemupHoro Tsarorenus. CUiibl CONPOTUBIICHHUS.

Tema 3: JIuHamMuKa BpaniaTeIbHOTO JIBUKECHHUSL.

MOMEHT CuJibl; MOMEHT MHEPLMU; MOMEHT umnyJibca. Teopema LlITeitnepa. OCHOBHOM 3aKOH
JIMHAMUKHU BPallaTEJIbHOIO IBUKEHHUS B CIIy4ae CUCTEMBI TOUEK U B CIIyyae TBEPJIOIrO TeJa.
3aKOH COXpaHEHUsI MOMEHTa UMITyJibca. [ MpOCKomBbl.

Tewma 4: PaboTa mepeMeHHOHN CHUITBI.

Momnocts. KnHeTndeckas 3Heprus Tena Mpy MoCTyNaTeIbHOM ABMKeHNU. Kunetnueckas
SHEPrus Tejla IpU BpamareabHoM aBrxkeHuu. [lone cuii. KoHcepBaTtuBHbie 1
HEKOHCEpPBAaTUBHBIC CUIIBL, TpuMepsl. IloTeHnmanbuas sneprud. [loreHnuanbaas sHeprus B 10j1e
CUJI TSKECTH, NOTEHLIMAIbHAs SHEPTUs yIpyro 1e(opMUpOBaHHON IPYKUHbBI. 3aKOH
COXPaHEHHUs MTOJIHOM MEXaHUYECKON YHEPTHH B I10JI€ NOTEHLIUAIBHBIX CHUJI. 3aKOH BCEMUPHOTO
taroreHus. llepsas, Bropast U TpeTbs KOCMMYECKHE CKOPOCTH.

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

3akoH ['yka. Moayns FOnra. Koagduuuent Ilyaccona. OOuiue cBoicTBa KUAKOCTEHN U ra30B.
CrannoHapHO€ Te4eHHE UJIealIbHOM JKUJKOCTH. Y paBHEHHE HENPEPBIBHOCTH. Y paBHEHUE
bepnymn.

[TpyHIMIT OTHOCUTENBHOCTH U ITpeoOpa3oBanus ["anmes. DxcniepuMeHTalIbHbIe 000CHOBaHUS
cnernuanbHoil Teopun oTHOCUTENbHOCTH (CTO). [Toctynatel CTO. OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH U npeoOpa3zoBanus Jlopenna. CokpalieHre JJIMHbI U 3aMeJJIEHHE BPEMEHHU B
JBIKYIIMXCA CUCTEMAX oTcueTa. PensTuBucTcKuil uMnysbc. B3auMoCBsa3b Macchl M DHEPTHH.

IK1
ITo paznmenam 1 (temsr 1 - 5),

BBICTpBIN MHCBMEHHBIN OIIPOC,

TECTOBBIE KOHTPOJIH,

OLIEHKA 3a 3aIUTY J1abOpaTOPHBIX pPadoT,
OLIEHKa 3a paboTy Ha MPAKTHUYECKUX 3aHATHSIX.

Onenka BoicTaBisiercs B popmare PUTM-MUUT



PA3JIEJI 2
PA3JIEJ 2. TEPMOJMHAMUKA U MOJIEKVJISIPHASI ®U3UKA

Tema 6: MonekymspHas pu3uka.

WneanbHblii ra3. YpaBHEHUE COCTOSHUS UACATBHOTO ra3a. M30XopHbIi, n300apHBIi,
M30TEpMUYECKUI TIporiecchl. PeanbHblil ra3. YpaBHenue Ban-nep-Baansca. OcHOBHOE
ypaBHenue MKT. Pacnipenenenne MaxkcBesnia MoJIeKyl HACAIBHOTO ra3a 1o cKopoctsiM. OTbIT
[lItepna. bapomerpuueckas dhopmyna. Pacnpenenenne bonsiimana. Cpenusis 1iiuHa CBOOOHOTO
npoOera MoJieKyII. SIBIIeHuUs niepeHoca (TeIUIONPOBOAHOCTD, MU dy3us, BHyTpEHHEE TPCHHE)

Tema 7: BHyTpeHHsIs 3HEprus raza U ee U3MEHEHHUE.

IlepBoe Hauamo TepMOAMHAMUKH. Y paBHeHUE Maiiepa. MoneKyJIIpHO-KMHETHYECKAs! TEOPUs
TEII0eMKOCTH. CBsI3b TEIUIOEMKOCTH C YUCIIOM CTeNeHel cBOOO bl MOJIEKYJI raza. AuabaTHbIN
npouecc. [Tonurponnsie npoueccsl. [IpeoObpazoBanue TENIOTH B MEXaHUUYECKYIO PA0OTY.
Tennosbie MamuHel. Lukn KapHo u ero koadduiueHt noneznoro aeicTaus.

Tema §8: DOMnupuueckas TeMIeparypHas 1Kania.

TepMoanHaMuyeckoe paBHOBECHE U TemIepaTypa. KBasucraruueckue npouecchbl. Y paBHEHHE
COCTOSIHUSA B TepMoArHaMuKe. OOpaTuMble U HEOOPaTUMBbIE POLIECCHI.
Bropoe nHauano tepmoauHamMuku. DHTponus. CTaTUCTUYECKOE TOJIKOBAHUE IHTPOIIHH.

PA3JIET 3
PA3JIEJI 3. DJIEKTPOCTATUKA 1 ITOCTOSIHHBIN TOK

Tema 9: 3akon Kynona.

HamnpspkeHHOCTD 35eKkTpocTaTueckoro nojsi. Cunosble TuHUM. [IpuHIMT cynieprno3uuy.
Teopema ["aycca B uHTErpanbHOU opMe U ee MpUMEHEHHE I pacyeTa dJIeKTPUYECKUX MOJIeH.
[Mupkynsuus Hanps>KEHHOCTH AJIEKTpUYecKoro moss. [loTeHnuan 31eKTpuyecKoro mosisl.
OKBUIIOTEHLUAJIbHBIE TTOBEPXHOCTH. CBA3b HANIPSDKEHHOCTH U IIOTEHIMAIIA.

Tema 10: DnekTpudeckoe noJe AUIOIs.

Jumons Bo BHEMIHEM 3eKTpuueckoM moste. [lonspuzanus quanekTpukoB. OpueHTaMOHHBIA U
nepOopMalMOHHBIN MeXaHU3MBbI MoJsipu3alui. Bektop anekrpuueckoro cmenienus. Teopema
I"aycca uist 21eKTpOCTaTUYECKOTO NOJISL B TUAJIEKTPUKE. [[nanexkTpudeckas IpOHUIIAEMOCTh
BEIECTBA. DJIEKTPUUECKOE NI0JIE€ B OJJHOPOIHOM JUIIEKTPUKE. DIEKTPETHI U CETHETOAIEKTPUKH.
[Tee303ddekr.

Tema 11: [IpoBOIHHMKY B 31EKTPUUIECKOM TIOJIE.

DnekTpocTaTHUecKast 3aluTa. JIeKTPOEMKOCTh TPOBOAHUKOB U KOHJEHCATOPOB. JHEPTUS
3apsKEHHOTO MTPOBOJHMKA, KOHJIEHCATOpa



Tema 12: Cuna ToKa, INIOTHOCTH TOKA.

Knaccuueckas Teopus 3JIEKTPOIPOBOIHOCTH. Y paBHEHHUE HENIPEPHIBHOCTH [ INIOTHOCTH TOKA.
3akon OMa 711 OTHOPOJHOTO yYacTKa IenH. DIeKTpruueckoe corporupieHue. CoeuHeHe
MIPOBOJIHUKOB.

3akon Oma B quddepennnansaoit hpopme. 3akon [xoymns-Jlenmna. 3akon Bunemana-®dpanna.
DNEeKTpOABMKYIIAsl CUJIa UICTOYHMKA TOKA. 3aKoH OMa /1711 HEOJJHOPOIHOT'O Y4acTKa LIEIH.
[TpaBuna Kupxroda. DnekTpuueckuii TOK B BaKyyMme, ra3e, KUAKOCTU U TBEPIOM TeJe.

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

bBeICTpBIN MMCBMEHHBIHN OIIPOC,

TECTOBbIE KOHTPOJIH,

OLICHKA 32 3aIIUTY JJA00OPaTOPHBIX pPadoT,
OLIEHKa 3a paboTy Ha MPAKTUUYECKUX 3aHATHSIX.

Ornenka BeictaBinsiercs B popmate PUTM-MUNUT

PA3JIE 4
PA3JIEJ] 4 MATHETU3M

Tema 13: MarauTHOE 110J1€ HOCTOSIHHBIX MarHUTOB M IMPOBOAHHUKOB C TOKOM.

3akoH Amriepa. Bektop MarHuTHOM MHAYKIMH. MarHuTHOE B3aMMOAEHCTBHE OCTOSIHHBIX
TokoB. Cuna Jlopenua. ddext Xomna. [luknorpon. 3akon buo-Casapa-Jlamiaca. Teopema o
LUPKYJIALUU BEKTOpa MarHUTHOM MHIYKIIMH, IPUMEPHI IPUMEHEHUs TeopeMbl. Buxpepoit
XaOpPAKTEP MATHUTHBIX ITOJIEH.

Tema 14: MarauTHbIi TOTOK.

Teopema ["aycca u1st MarHuTHOTO ToJ1s1. PaboTa 1o nepeMerieHuto NpoBOJHUKA C TOKOM B
MarHuTHOM 1oJjie. PaMKa ¢ TOKOM B OJHOPOJHOU U HEOJHOPOJIHOM MarHUTHOM IOJISIX.
MarsuTtHoO€ 10J1€ U MarHUTHBINA JUIIOJIBHBIA MOMEHT KPYyroBoro Toka. Hamaranyenue
MartHeTukoB. HanpsbkeHHOCTh MarHUTHOTO NoJisl. MarHuTHas npoHuiaeMocts. Kinaccugpukanus
MarHeTuKoB. PepopoOMarHeTUs3M.

SIBnenue anexkrpoMarauTHOW MHAYKIMH. [IpaBumno Jlenna. 3akon @apanes 37eKTpOMarHuTHON
uHaykuu. Buxpessie Toku (Toku ®@yko). Camounaykiust. MHAYKTUBHOCTB COJIEHOU/IA.
SBnenue B3aumMHoOU HHAYKIMU. Tpanchopmarop. DHEprus MarHUTHOTO MOJSL.

Cucrema ypaBHeHU MakcBesuia B HHTErpaJIbHOM (hopMe U (PU3NUYECKHI CMBICI BXOSIIUX B Hee
YPaBHEHU. DJIEKTPOMArHUTHOE I10JIE

PA3JIET 5
PA3JIEJT 5. KOJIEBAHUS Y BOJIHBL. OIITUKA

Tema 15: [lepuoanueckue Npoueccsl.

["apmonnueckue konebanus. MasaTHuku. YpaBHeHHE KoeOaHUM U ero pelieHue. AMILIUTY/a,



yacToTta u (haza kosnebanus. JHeprus konedanuit. CBoO0gHbIE KoJeOaHMs. DHEPTHs KOJIeOaHHiH.
[Tpumeps! KoneOaTENbHBIX ABMKEHUN PA3TUIHON (PU3UIECKON TIPUPOIBI.
CBoboaHbIe 3aTyxaromue Kojaebanus. XapaKTepUCTUKU 3aTyXalOMUX KoJIeOaHuH.

Tema 16: BeinykaeHHbIE KOJIEOaHUS.

Pe3onanc. MexaHn4ecKue 1 DJIEKTPUIECKUE aBTOKOJICOATEIIbHBIE CHCTEMBI.
Crnoxenue xonebanuii (OueHust, Gpurypsl JInccaxy). AHaINU3 U CHHTE3 KOJIeOaHU, TOHATHE O
crnekTpe konebanuii. CBsi3aHHbIE KOJIEOaHMUS.

Tema 17: BomHoBOE ABMIKEHUE.

[Tnockas rapMoHnYecKasi BOJHbBI. J[JTMHA BOJHBI, BOIHOBOE YHCIIO, (Da30Basi CKOPOCTb.
VYpaBHeHue BoaHbl. OTHOMEPHOE BOJIHOBOE YpaBHEHHUE. YIIPYIHe BOIHBI B Ta3aX XKUAKOCTAX U
TBEPABIX TelaxX. DJIeMeHThl akycTuku. Dpdext Jomnepa.

Tema 18: CnencrBus u3 ypaBHeHuit Makcea.

OnekTpoMarHuTHble BoJHbIL. OnbIThl ['epa. [llkana snekTpoMarHuTHEIX BOJIH. CKOpPOCTb,
SHEPrusl, THTCHCUBHOCTH 3JIEKTPOMArHUTHOW BOJIHBL. [I0TOK MJIOTHOCTH SHEPTUY BOJIHBI.
Hnrepdepenmus BonH. Ctosuue Bonusl. UaTepdepenmus ceera. Onwit FOnra. Murepdpepometp
Maiikenscona. MaTepdepeHIus B TOHKUX 1ieHKax. [I[pumMeHeHre naTepepeHIum.

Tema 19: [Ipunnun ['olirenca-®penens.

Merton 301 @penens. Audpaxnus Openens Ha npocTedmmx nperpaaax. Audpaxus
®paynrodepa Ha ogHOM 1 1BYX mensax. [udpaknunonnas pemerka. ['onorpadus. Judpakmms
PEHTIC€HOBCKHUX JIy4€i Ha KPUCTAIUIMYECKON PEIIETKE.

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

Merton 301 @penens. Audpaxuus Openens Ha npoctemx nperpaaax. Audpaxims
®paynrodepa Ha ogHOM 1 1BYX mensax. [udpaknuonnas pemerka. ['onorpadus. Judpakmms
PEHTI€HOBCKHUX JIy4€i Ha KPUCTAIUNIMYECKON PEIIETKE.

®dopma U CTENeHb NMOIAPU3ALNNA MOHOXPOMATHYECKUX BOJIH. [losrydenue u ananms JINHEHHO-
NOJIIPU30BAaHHOTO CcBeTa. 3akoHbI bprocrepa, Mantoca. JInHeliHOE ABYydenpeIoMIICHHE.
[TpoxoskaeHue cBera yepes JIMHEWHbIe (Ppa3oBble IaCTUHKU. VIcKyccTBEeHHAs ONTHYECKas
anuzotponus. doroynpyrocts. BpamieHne mi0ckocTH NOAspU3auy. DIEKTPOONTHUECKUE U
Marauroontuyeckue 3pQextrl. XKuakue KkpucTauibl.

Hucniepcus ceera. Pa3oBas U rpymIoBas CKOpOCTH BOJIH. Iloriomienue u paccessHue CBETa.

K1
ITo pazmeny 5 (temsr 15 - 20)

BBICTpBIN MHCBMEHHBIN OITPOC,

TECTOBBIE KOHTPOJIH,

OLIEHKA 3a 3aIlUTY J1a00OpaTOPHBIX padoT,
OLIEHKa 3a paboTy Ha MPAKTHUYECKUX 3aHATHSIX.



Ouenka BeicTaBisieTcs B popmare PUTM-MUNUT

PA3JIEJI 6
PA3AEJI 6. KBAHTOBAS ®U3NKA

Tema 21: TernoBoe U3y4eHUE U JTIOMUHECUIECHITHS.

CriekTpanbHble XapaKTePUCTHKH TEIUIOBOro n3inydeHus. 3akonsl Kupxroda, Credana-
Bonbumana u 3akoH cMemienust Buna. A6comorHo yepHoe Teno. @opmyna Penes-/xunca u
«ynprpaduonerosas katacrpodar. ['nnoresza kantos. @opmyina Ilnanka. KBanrosoe
00BSICHEHUE 3aKOHOB TEIUIOBOIO U3IY4EHUSI.

Tema 22: Baemnuii potorddext, ypaBHeHHE DHHIITEIHA.

Nmnynse dpotona. Ddpdexkr Komnrona. Jlapnenue cera. KopmyckynsipHO-BOJTHOBOW Jyann3M
CBETa. DMIUPUUECKHE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. @opmyna bansmepa. Mozaens
atroma Tomcona. OnbiTsl Pesepdopaa mo paccesnuto anbda-gactuil. SnepHas Moenb aToMa.
Teopus aroma Bonopoaa no bopy.

Tema 23: ['unotesa e bpoitss.

Omnwithl [[pBUccona u Jxepmepa. Judpakius mukpouactuil. [IpuHIHMI HEOTpeIeICHHOCTH
['eiizenbepra. BonHnoBas GyHKIHS, €€ CTATUCTUYECKUNA CMBICT M YCIIOBUS, KOTOPBIM OHA JTOJIKHA
yIOBIETBOPATE. Y paBHeHue [lIpenunrepa.

Tema 24: KBanToBas yacTHiia B OAHOMEPHON NOTEHIIUAIBHOM sIME.

OnHOMepHBIH MOTEeHIUANBHBIN opor U 6apbep. TyHHenbHbIH 3ddexT. KBaHTOBBII
FapMOHUYECKUN OCHUILISATOP.

Tewma 25: Crarmonapnoe ypaBaenue lIpenunrepa as aroma Bogopoa.

BonnoBble pyHKIIMM U KBaHTOBbIE yucia. [IpaBuia or6opa a1 KBAaHTOBBIX NEpexo10B. OTbIT
HItepna u 'epnaxa. ddext 3eemana. [Tpunuun [Naynu. Ileprnoguueckas Tabiumna 371€MEHTOB.

Tema 26: DneMeHTHI KBAHTOBOM CTATUCTHKH: (PePMHOHBI, OO30HBI.

30HHas KOHIENIMsI TBEPABIX Ted. MeTabl, AMIIEKTPUKH, TOTYIPOBOJIHUKH (COOCTBEHHBIE U
IIPUMECHBIE). DIEKTPUUECKNE CBOMCTBA TBEPABIX TEN: 3aBUCUMOCTD IEKTPONPOBOJIHOCTH OT
TeMriepaTypbl. CBEpXIIPOBOIUMOCT.

DOTONPOBOAUMOCTb, TIOMUHECIIEHIINS TBEPABIX Tel. CIIOHTaHHOE U MHAYLIUPOBAHHOE
uznyyeHue. OcoOeHHOCTH Jla3epHOro n3nyyeHusi. OCHOBHBIE TUIIBI JJa3€POB U UX IPUMEHEHHUE.

ITK2
ITo pa3nemny 6 (Temsr 21 — 26)



BrIcTphI MUCHMEHHBIN OIPOC,

TCCTOBBIC KOHTPOJIN,

OLICHKA 3a 3aIIUTYy JaOOpaTOpHBIX paboT, YCTHBIN ONpocC,
OIICHKA 3a pa0dOTy HA MPAKTUYECKHUX 3aHATHSX.

Onenka BreicTaBisiercs B popmare PUTM-MUUT

PA3JIET 7
PA3JIEJT 7. DU3UKA ATOMHOTO SIZIPA. DJIEMEHTAPHBIE YACTUILIBI

Tema 33: CoctaB aTOMHOTO siJ1pa.

XapakTepUCTHUKH sSIAPA: 3apsil, Macca, SHEPTUs CBA3U HYKJIOHOB. M30TONBI. PagnoakTMBHOCTS.
Buibl ¥ 3aKOHBI PaIMOAKTUBHOTO U3yYeHUs. S iepHble peakuu. 3aKOHbI COXPAHEHUS B
sanepHbIX peakuusx. Jenenue suep. Cunres saep. JeTtekTupoBaHue sSACPHBIX U3TyYEHUN.
[loHsiTHE O TO3UMETPUH U 3AILUTE.

Tema 34: OcHOBHBIE KJIACCHI QJICMCHTAPHLIX YaCTHUII.

YacTuub! 1 aHTHYacTULbl. KBapKH, JIENTOHBI, YaCTUIIBI — HEPEHOCYUKH B3aUMOIeHCTBHM. Buabl
(GyHIaMeHTaJIbHbIX B3auMOJeicTBUI. DBomonus Beenennol u 38E31.

OK3AMEH



