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1. IIacnopT padoueii mporpaMMbl TUCHHUILTHHBI

1.1. IlosicHuTeIbHAS 3N CKA

Pabouas nporpamMMa IUCIUILTUHBI SBIISIETCS YaCThIO OCHOBHOM 00pa30BaTeIbHOM MpOTrpaMMbl (puitu-
ana «JIpITKaprHO» rocy1apcTBEHHOI0 yHUBepcHuTeTa «/lyOHa» 1o crienualbHOCTH CpeqHero npodeccuo-
HasbHOTO 0Opa3oBanus 15.02.08 TexHo10rusi MAIIMHOCTPOEHHUS.

[Tporpamma ob1Ie00pa3oBaTenbHON yaeOHOH qucuuIuInHbl «DU3rKay npeaHa3HadYeHa ISl U3ydeHUs
¢bu3uku B npodeccroHalbHbIX 00pa3oBarenbHbIX opranuzanusax CIIO, peanusyronux o0pa3oBaTeabHYIO
IporpaMMy CpeIHero oOmero oOpa3oBaHUsS B Ipeleiax OCBOSHHS OCHOBHOH 00pa30BaTEeNbHOW IPO-
rpammbl CITO (OOIT CTIO) Ha 6a3e 0CHOBHOTO 00111eTr0 00pa30BaHus MTPHU MOATOTOBKE KBATH(PHUITUPOBAH-
HBIX PabOYMX, CIYXAIIUX U CIICIUATHCTOB CPETHETO 3BEHA.

[Tporpamma pazpabortana Ha ocHoBe TpeboBanuit ®I'OC cpennero o61Iero 00pa3oBaHuUs, IPEAbSIBIIS-
€MBIX K CTPYKTYpE, COJICPKAHHIO U Pe3yIbTaTaM OCBOCHHS Y4eOHOUH ucUIINHbl «DU3HKa», B COOTBET-
cTBUM ¢ PekoMeHganusMu 1o OpraHu3alyy NoJydyeHus: CpeHero odiiero o0pa3oBaHus B peesiax 0CBO-
eHHst 00pa30BaTEIBHBIX MPOTPAMM CPEIHETO MPodecCHoHAIBHOr0 00pa3oBaHusl Ha 0a3e OCHOBHOTO 00-
1iero o0pa3zoBaHus ¢ y4eTOM TpeboBaHUH (enepabHbIX TOCYJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB
Y MOJTy9aeMOH MPoQeCCHH WITH CIEIMATEHOCTH CPETHETO MPpodecCHOHATBHOTO 00pa3oBanus (rmucbMo Jle-
MapTaMeHTa TOCyIapCTBEHHON MOJUTHKU B cdepe MoAroToBKU padouux kaapos u 10 MunoOpHayku
Poccum ot 17.03.2015 Ne 06-259), ¢ yaerom IIpumepHOii OCHOBHOW 00pa30BaTEIbHON MPOrPAMMBI Cpe/l-
Hero o611ero oopa3oBanus, 0JOOPEHHOH pelieHneM (erepalbHOT0 y4eOHO-METOIUYECKOTO 00 BEAMHEHHUS
o obmiemy obpazoBanuto (potokoi ot 28 utons 2016 r. Ne 2/16-3).

Copepxanue nporpamMmmbl «PU3KKay HAMPABIECHO HA JOCTHKCHHE CIIEIYIOIIMNX LeJIeii:

OCBOCHUE 3HAHMI O (yHIAMEHTAIBHBIX (U3NYCCKUX 3aKOHAX M MPUHIIUIIAX, JISXKAIIUX B OCHOBE COBpE-
MEHHOM (hH3MUecKOil KapTUHBI MUPA; HanboJIee BAXKHBIX OTKPBITUSAX B 001acTH (PU3KKH, OKA3aBIINX OIpe-
JCIISATOINeE BIMSIHUE HAa PAa3BUTUE TEXHUKU U TEXHOJIOTUW; METOJIaX HAYYHOTO MTO3HAHUS MTPUPOJIBI;

* OBJIQ/ICHUE YMEHUSIMH MPOBOJIUTH HAOIIOICHUS, TNIAHUPOBAThH U BBIMOJIHITH SKCIIEPUMEHTHI, BHIIBUTATh
TUIIOTE36I U CTPOUTH MOJICITH, IPUMECHSTh IMOTYYCHHBIC 3HAHUS 10 (U3UKE NI 00BICHEHUST pa3HOOOpa3-
HBIX (DU3UYECKUX SBJICHHUI U CBONCTB BEIIECTB; MPAKTUYECKU UCTIOIB30BaTh (PM3MUYECKUE 3HAHUS; OIICHH-
BaTh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(pOpMAIHH;

* pa3BUTHE TMO3HABATENIBHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEW B IpoIllecce
MPUOOPETEHUS 3HAHUN U YMEHHI 10 (PU3HUKE C WCIIOIH30BAHUEM PA3IMIHBIX HCTOYHUKOB HH(DOPMAIHH U
COBpPEMEHHBIX MH(POPMAITHOHHBIX TEXHOJIOTHIA;

* BOCITUTAHUE YOCIKIECHHOCTH B BOZMOXHOCTH TIO3HAHUS 3aKOHOB ITPUPOJIBI, HCIIOTH30BAHUS JTOCTHKEHUH
¢bu3MKM Ha O6aro pa3BUTHUS YETOBEUECKOHN IUBHIM3AIMH;, HEOOXOAUMOCTH COTPYIHHUYECTBA B MpoIlecce
COBMECTHOTO BBITIOJTHCHHSI 3a/1a4, YBAKUTCIILHOTO OTHOIICHHSI K MHCHHIO OIOHEHTA MPH O0CYXICHUU
Mpo0JIeM €CTECTBEHHO-HAYYHOTO COAEPKaHMS; TOTOBHOCTH K MOPAJIbHO-3TUYECKOM OlIEHKE UCIOIh30Ba-
HUS HAYYHBIX JIOCTHKCHUH, 9yBCTBA OTBETCTBEHHOCTH 32 3aIUTYy OKPYXKAIOMIEH CPEJIbI;

* HCIOJIb30BaHNE MPUOOPETECHHBIX 3HAHUM U YMEHUHN AJIsl pelIeHHs] IPAKTUUYECKUX 3a/1ay MOBCEAHEBHOU
KHU3HU, oOecrieueHusi Oe30MaCHOCTH COOCTBEHHOM >KM3HHU, PAlMOHAJIBHOTO IPHUPOIOIOJIB30BAHUS U
OXpaHbl OKpPY’KaIoIei cpebl 1 BO3MOXKHOCTh MPUMEHEHUSI 3HAHUI TTPU PEIICHUH 3aa4, BOSHUKAIOUIUX B
nocyenyromei mpodeccuoHaIbHON AesTETHHOCTH.

B nporpammy BKITIOUEHO CoJiep:KaHUe, HAMMPABICHHOE Ha (JOPMUPOBAHUE Y CTYJACHTOB KOMITETEHITUH,
HeoOxoauMbIx 1i1st kauecTBeHHOTO ocBoeHuss OOIT CITO Ha 6a3e 0CHOBHOTO OOIIET0 00pa3oBaHUs C TO-
JTy4EeHUEM CpPEeIHEro O0IIero 00pa3oBaHusl; IPOrpaMMBbl TOATOTOBKH KBATU()UIIMPOBAHHBIX PA0OUUX, CITY-
YKaIIUX, MPOTpaMMBbI MOJATOTOBKH crieruanuctoB cpeanero 3seHa (I[ITIKPC, TIIICC3).

[Tporpamma ydeOHOUM aucuUIUIHHBI «DU3MKa» SBISIETCS OCHOBOW AJisi pa3paboTku paboyux Mpo-
IpaMM, B KOTOPBIX TPOo)eCCHOHATbHBIC 00pa30BaTeIbHbIC OpraHU3aIluH, PEATU3YIOIIHE 00Pa30BaTEILHYIO
nporpamMmy cpenHero oouiero oopasosanus B npenenax ocsoeHust OOIT CIIO Ha 6a3e 0oCHOBHOTO 0011Iero
00pa3oBaHMs, YTOUHSIOT COACpKaHUE YIeOHOTO MaTepraia, MociIeI0BaTeIbHOCTh €r0 H3yUeHHUs, pacipe-



JelieHre y9eOHBIX 9acoB, TEMAaTUKY pedepaToB, MHINBUYaTbHBIX IPOCKTOB, BUABI CAMOCTOSTEIHHBIX pa-
00T, yUUTHIBas CrIEM(PUKY TPOrPaMM MOATOTOBKU KBATHU(UIIMPOBAHHBIX PaO0UYNX, CIY)KAIIUX U CIICIHA-
JMCTOB CPEIHETO 3BE€HA, OCBAMBAEMOM MPO(ECCHUHU HITH CIICIIHATILHOCTH.

[TporpamMma MOMKET HCIIOJIL30BAThCS JPYTUMH MPO(ecCHOHATBHBIMA 00pa30BaTeIbHBIMUA OpTraHU3a-
[USMH, PEATH3YIOIIMMHU 00pa30BaTEeIbHYIO IPOTpaMMy CpeHero o01ero oopa3oBaHus B MPEIeIax OCBO-
enus OOII CIIO na 6a3e ocHoBHOTO 00111eTO 06pazoBanus (ITIIKPC, ITITICC3).

1.2. O0masi XapakTepUCTHKA Y4eOHOIi TUCHHILUINHBI « DU3HKAY

B ocnoBe yuebHO# qucuurunabl «PU3UKa» JIEKHUT YCTAHOBKA Ha (JOPMUPOBAHHE Y 00y4aeMbIX CH-
CTeMbl 0a30BbIX MOHATUHN (GUKUKH U MPEAICTABICHHUI O COBpEeMEHHOM (pU3MUecKoil KapTHHE MUPA, a TAKKE
BbIpabOTKa yMEHUI NPUMEHATh (PU3HUECKUE 3HAHUS KaK B IPO(PECCHOHANBHOMN AEATEIIbHOCTH, TaK U JIJIs
pelIeHNs KU3HEHHBIX 3a7ay.

MHorue noJI0KeHus1, pa3BUBaeMble (U3UKOH, PACCMATPUBAIOTCA KaK OCHOBA CO3/JaHUS M UCTIOJIb30Ba-
HUS UHOOPMALMOHHBIX M KOMMYHUKAIMOHHBIX TexHonorul (MKT) — ognoro u3 Hambosee 3HaUMMBIX
TEXHOJIOTUYECKUX JTOCTHKEHUN COBPEMEHHOM IIMBUIIM3AIHNH.

®u3rka gaeT KoY K MOHUMAHUIO MHOTOYHCIICHHBIX SBJICHUI U MPOIECCOB OKPYKAIOIIEro Mupa (B
€CTECTBEHHO-HAYYHBIX 00JIACTSX, COIIOIOTUH, SKOHOMUKE, SI3bIKE, JIUTEpaType u Ap.). B ¢pusuke Gpopmu-
PYIOTCSI MHOTHE BUIBI ACSITENFHOCTH, KOTOPBIE UIMEIOT MeTanpeIMeTHbIN XapakTep. K HUM B mepByto oue-
penb OTHOCATCS: MOAEIMPOBAHNE OOBEKTOB U MPOIIECCOB, IPUMEHEHNE OCHOBHBIX METO/IOB [TI03HAHUS, CHU-
CTeMHO-MH(OPMAIIMOHHBIN aHaNMN3, (OPMYIMPOBAHKE TUIIOTE3, AaHAIU3 U CUHTE3, CpaBHEHUE, 000011eHIe,
CHCTEMaTH3allKs, BBISIBJICHNE IPHYUHHO-CIICICTBEHHBIX CBS3€H, MOUCK aHAJIOTOB, YIIPaBJICHNE 00bEKTaMU
u nporeccamu. IMeHHO 3Ta TUCIUIUIMHA MTO3BOJISET MO3HAKOMUTH CTYACHTOB C HAYYHBIMU METOJaMH I10-
3HaHUS, HAYYUTh UX OTIMYATh TUIIOTE3Y OT TEOPHH, TEOPHIO OT IKCIIEPUMEHTA.

®u3rKa UMeeT 0YeHb OOJIBIIIOE U BCEBO3PACTAIOIIEE YUCIIO MEXKIMCIUTUTMHAPHBIX CBSI3€H, IPUYEM Ha
YPOBHE KaK MOHSATUHHOTO ammapara, Tak 1 HHcTpyMeHTapus. Cka3zaHHOe
MO3BOJISIET paccMaTpUBaTh (PU3UKY KaK METAIUCIUILIUHY, KOTOpas MPEA0CTaBISET MK AUCIUILTUHAPHBIH
SI3BIK JJIS1 OTMCAHMS HAYYHOH KapTHHBI MHpA.

®du3urKa ABIAETCS CUCTEMOOOPa3yomuUM (PakTOpOM Ui eCTECTBEHHO-HAYUHBIX YU€OHBIX MPEIMETOB,
MOCKOJIBKY (pH3MUECKUE 3aKOHBI JISKAT B OCHOBE COICPIKaHUsS XMMHH, OMOJIOTHH, TeoTpaduu, aCTpPOHOMHUH
U CIIeLUANbHBIX AMCHUUIUIMH (TEXHUYECKas MEXaHUKa, DJIEKTPOTEXHMKA, SJEKTPOHMKA U Jp.). YueOHas
mucturuHa «dusnkay co3naer yHuBepcaabHyI0 0a3y Juisl H3ydeHus: 001menpodhecCuOHATBHBIX U CIICIIH-
aJIbHBIX TUCIMILIMH, 3aKj1a/bIBas (yHJAMEHT JJIs MOCIeAYIOIIEro 00y4eH s CTYACHTOB.

O6nagast TOTUYECKOW CTPOMHOCTBIO M ONMUPASCh HA dKCIEpUMEHTaNIbHbIE (DAaKThI, yueOHas AUCIIH-
wiMHa «Pu3nka» GopMHUpYeT y CTYIEHTOB MOAIMHHO HaydHOe MUpOBO33peHHe. Pu3nka sBiIseTcs OCHO-
BOI yUeHHsI 0 MaT€pUATBHOM MUPE U PElIaeT MPOoOIeMbI TOTO MHpA.

N3yuenue ¢pu3nku B mpohecCHOHATBHBIX 00pa30BaTEeNIbHBIX OPraHU3aLUAX, PEATH3YIOIUX 00pa3oBa-
TEJIbHYIO IPOrPaMMY CPEHEr0 00111ero 00pa3oBaHus B IpeeIax OCBOCHUS
OOII CITO Ha 6a3e ocHOBHOTO 00111€r0 00pa30BaHMs, UMEET CBOU OCOOEHHOCTU B 3aBUCHUMOCTH OT IPO-
¢buns npodeccnoHaTBLHOTO 00pa30BaHUsI. DTO BRIPAXKAETCS B COJIEPKAHUU OOYyUEHHUsI, KOJTMYECTBE YacOB,
BBIJICJIIEMBIX Ha U3yYEHHE OTAEIbHBIX TEM IPOTPaMMbI, ITyOHMHE X OCBOCHMS CTYAEHTaMH, 00beMe U Xa-
paKTepe MPaKTHUECKUX 3aHSATHH, BUAAX BHEAYIUTOPHON CAMOCTOSITEIIbHON pabOTHI CTYIEHTOB.

[Tpu ocBoennn npodeccuii CI1O u cnenumansuocteid CI1O ectecTBeHHO-HayYHOTO Mpoduiis mpodec-
CHOHAJIbHOTO 00pa3zoBanus pusuka uzyqaercs Ha 6azoBom ypoBae @I'OC cpennero ol1iero oopazoBanus,
npu ocBoenuu npodeccuit CIIO u cnenumansHocTeit CIIO TexHmueckoro npopuist mpopheccuoHaIbHOTO
oOpazoBanus (hu3uka u3zydaercs Oosee yriayoiaeHHo, Kak mpodribHas yueOHas MUCIHUIUINHA, YIUTHIBAIO-
mas cnenuuky ocBauBaeMbIX Mo eccuii WM CrenuaIbHOCTEH.

[Tpu ocBoenuu npodeccuit CI10 u cnennanbHoctet CI1O conpanbHO-3KOHOMUYECKOTO M T'yMaHUTap-
HOro Tpoduiieil mpodeccuoHanTbHOro 00pazoBaHus (GU3NKA H3yIaeTCsl B COCTaBE MHTETPUPOBAHHOM yueo-
HOM nuciuiinHbl «EcTecTBO3HAHUE)» 00s3aTeNbHOM TpeaMeTHON o0nacTu «EctectBennbie Haykn»y OI'OC
cpeaHero obmero 0opa3oBaHusl.



B conepxannu yueOHON AMCUUIUIMHEL 1O (PU3MKE MPU TOATOTOBKE 00yUaIOIUXCs IO MPO(pEecCHsM u
CHEIUATBLHOCTAM TEXHUYECKOTO MPOoduiIsi mpodhecCHOHATHHOTO 00pa3oBaHus MPOQMIBHOW COCTABIISIIO-
e SBISIeTCS pasael «IEKTPOAUNHAMUIKAY, TaK KaK OOJBIIMHCTBO MPOQeccuii U CenuaibHOCTe!, OTHO-
CSIIMXCS K ATOMY MPOQPHIIIO, CBA3aHBI C JIEKTPOTEXHUKOMN U AJIEKTPOHUKOM.

Copneprxanue yueOHOM AUCHUIUIMHBI, peaTi3yeMoe pU MOATOTOBKE 00YyJaOUINXCs 10 npodeccusiM u
CHEIHAIbHOCTSIM €CTECTBEHHO-HAYYHOT0 PO IIst MpohecCHOHaILHOT0 00pa30BaHUsl, HE UMEET SIBHO BbI-
pakeHHON TPOQHIFHON COCTABIISAIONICH, TaK Kak MPO(eccCHH U CHEeNHMaIbHOCTH, OTHOCSIINECS K 3TOMY
npoduito o0yueHus, He UMEIOT IPEUMYILIECTBEHHOM CBSI3U C TEM WM UHBIM pazzienoM ¢uszuku. OgHaKo B
3aBUCHUMOCTH OT nosrydaeMoit mpodeccun CIIO mnu crienmansaoctu CIIO B paMkax ecTecCTBEHHO-Hay4-
HOTO Mpoduist npodeccuoHaIbHOTO 00pa30BaHus MOBHIIIEHHOE BHUMaHUE MOXKET OBbITh y/IEJIeHO H3yye-
HUIO pasaena «MonekymsipHas pusuka. TepMoauHaMuKay, OTACTBHBIX TEM pa3zesna «JIEKTPOIUHAMUKA
1 0COOCHHO TeM SKOJIOTMUECKOI0 COJEPKaHusl, MPUCYTCTBYIOUINX MOYTH B KaXKIOM pasere.

Teopernueckue cBeeHus M0 (GpU3MKe JOMOTHIIOTCS JEMOHCTPAIMSIMU U TAOOpaTOPHBIMU paboTaMu.

Wzyuenue o0mieoOpa3oBarenbHON yueOHOM MucHuIuinHbl «DU3uKay 3aBepuiaeTcs MoABEACHUEM UTO-
roB B ¢popme nuddepeHIMpoBaHHOTO 3aUeTa WK SK3aMEeHA B paMKaX MPOMEXKYTOUYHOW aTTECTAlUU CTY-
nentoB B mporecce ocBoeHus OOIl CIIO ¢ momyuenuem cpemnero o6Omero oopazoanus (ITTIKPC,
[IICC3).

1.3. MecTo y4eOHOI TUCHUILINHBI B y4eOHOM IIaHe
JucnumninHa BXoAuT B 00111€00pa30BaTeIbHbIN LUK U OTHOCUTCA K 0a30BBIM 00111€00pa30BaTeIbHbBIM

JUCLUILINHAM.

1.4. Pe3yabTaThl 0CBOEHHA YU4eOHOI 1M CUHUIIHHBI

OcBoeHnue coaepxanus yueOHON AuCIUIUINHBL «Du3nkay 00ecreunBacT TOCTUKEHUE
CTYJCHTaMHU CJEIYIOIINX Pe3yJIbTATOB:
* IUYHOCHHBIX:
— YyBCTBO T'OPJIOCTU U YBAXKEHUS K UCTOPUH U JOCTH)KEHUSM OTE€YECTBEHHOH (hr3nueckoil Hayku; (Hu3u-
YECKU TPAMOTHOE TIOBEJICHUE B TPO(HECCUOHALHOM JIEATEIIFHOCTH M OBITY IIPH OOpAIICHUH C IIPUOOPAMH
U yCTPOHCTBAMU;
— TOTOBHOCTH K MPOJIOHKEHUI0 00pa30BaHUs U MOBHIIICHUS KBaTU(UKAIIMK B M30paHHOMN MpodecCuoHab-
HOM JIeATENHHOCTH U 00BbEKTUBHOE OCO3HAHUE POJIU (PU3MUECKUX KOMIIETEHIIUH B 3TOM;
— YMEHHUE HMCTOIB30BaTh JOCTH)KCHHUSI COBPEMEHHON (PM3MUECKOM HAYKU M (PU3NYECKUX TEXHOJIOTUH NSt
MOBBIIIECHUS] COOCTBEHHOTO MHTEIIEKTYalIbHOTO Pa3BUTHUSL B BEIOPAHHOM MPOPECCHOHATBHON JIeATENbHO-
CTH;
— YMEHHE CaMOCTOSITENTLHO JOOBIBATh HOBBIE /115l c€0s1 PU3NUECKUE 3HAHUS, UCTIONB3YS JIJIsl 9TOTO JOCTYII-
HbIC UCTOYHUKH WH()OPMAITUH;
— YMEHHE BBICTPAanBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIIIEHUS B KOMaH/I€ TI0 PEIIEHUI0 O0IINX 3a1a4;
— YMEHHUE YIPABJISITH CBOEH MO3HABATEILHOM JESITEIILHOCTHIO, TPOBOJIUTH CAMOOIIEHKY YPOBHS COOCTBEH-
HOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS;
* Memanpeomemuuvix:
— HCTIONB30BaHUE PA3IUYHBIX BUJOB MO3HABATENBbHOM ACSITENFHOCTU NI pelieHus (PU3NYecKuX 3ajaad,
MIPUMEHEHUE OCHOBHBIX METOJIOB TMO3HAHMS (HAOIIOJCHUS, OMUCAHUsS, U3MEPEHUs, IKCIIEPUMEHTA) IS
M3YYEHHUS Pa3IMYHbIX CTOPOH OKPYKAIOIIEeH JeHCTBUTENFHOCTH;
— HUCTIOJIb30BaHNE OCHOBHBIX MHTEIJIEKTYAIBHBIX OTIEPAIlMA: TOCTAHOBKH 3aa4H,
(GhopMynUpOBaHUS THUIIOTE3, aHAIM3a U CHHTE3a, CPAaBHEHUS, O0OOIICHHS], CHCTeMAaTU3alll1, BBISBICHUS
MIPUINHHO-CIIEJCTBEHHBIX CBS3€H, MOMCKA aHAIOTOB, (JOPMYIMPOBAHUS BBIBOJOB /IS M3yUEHUS pPa3ind-
HBIX CTOPOH (PU3NYECKUX O0BEKTOB, SIBICHUH U TIPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTa-
KHMBaThCsl B MPOPECCUOHAIBHOM cdepe;
— YMEHHE TeHepUPOBATh UJCH U OMPEICNATh CPEICTBA, HEOOXOAUMBIE JITISl NX peallu3alliu;
— YMEHHE UCTIOJIb30BaTh Pa3INYHbIC UCTOYHUKH IS TTOTYIeHUS GU3HIecKoi nH(OpMAIiH, OIICHUBATh €€
JIOCTOBEPHOCTH;
— YMEHHE aHAIM3UPOBAThH U MPEJCTABIATH HH(OPMAIUIO B PA3IMYHBIX BUAX;



— yMEHHUE MYyOJMYHO NPEACTaBIATH PE3ybTaThl COOCTBEHHOI'O HCCIICAOBAHMS, BECTH TUCKYCCHH, JIO-
CTYIHO ¥ TApMOHUYHO COYEeTas coiepkaHue U (opMbl IIPEACTaBIsIEMOI HH(OpMAIHH;

* npeoMemHbIxX:

— c(hopMUPOBAHHOCTb NPEACTABICHUN O POJIM U MecTe (GU3UKHU B COBPEMEHHOW HayuyHOW KapTHHE MUPa;
MOHMMaHKue (PU3NIECKO CYITHOCTH HA0III01aeMbIX BO BeeneHHOH siBeHM, poiu (U3uKu B (hOpMUPOBa-
HUM Kpyro3opa u GyHKIHNOHAIBHON I'PaMOTHOCTH YEJIOBEKA ISl PELICHUs IPAKTUYECKUX 3a/1a4;

— BIIQJICHUE OCHOBOMNOJAralOMIMMU (PU3NYECKUMHU MOHATUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPH-
SIMU; YBEPEHHOE UCIO0JIb30BaHUE (PU3NUECKON TEPMUHOIOIMU U CUMBOJIUKH;

— BJIaJICHHE OCHOBHBIMH METOJAMU HAYYHOTO [TO3HAHMS, UCIIOIb3YEMBIMU B (pU3HKe: HAOIIOCHUEM, OTTH-
CaHUEM, U3MEPEHUEM, FIKCIIEPUMEHTOM;

— yMeHusi 00pabaTbIBaTh pe3yabTaThl U3MEPEHUN, OOHAPYKUBATH 3aBUCUMOCTh MEXKIY (PU3HUECKUMHU Be-
JMYUHAMHU, OOBSICHATH IOJIyYE€HHBIE Pe3yJIbTaThl U JieNIaTh BHIBOJIBI;

— c(OPMHPOBAHHOCTh YMEHUS peliaTh PU3NUECKUE 3a/1a4H;

— ¢(hOpMUPOBAHHOCTh YMEHMsI NPUMEHATh MOJYUYEHHbIE 3HAHUS U1 OOBSICHEHUs YCIOBUM MpPOTEKaHUsS
¢bu3nveckux SBJICHUI B pupoje, npodheccHoHaIbHON chepe U s NPUHATHS MPAKTHUECKUX PEeIICHUH B
[IOBCETHEBHOH JKU3HU;

— c(hopMHUPOBAaHHOCTH COOCTBEHHOM MO3UIMH 10 OTHOIICHUIO K (PH3MUECKON HH(OpMAITUH, TOITydaeMOi
U3 Pa3HbIX UCTOYHUKOB.

2. CTpyKTypa H cojep:KaHue JUCIHUILIHHbI

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHBIX 3aHATHI
KosmyecTBO 4acoB Ha 0CBOeHHE NPOrPAMMBI AU CHUILIHHBI
MaxkcumansHON yueOHOU Harpy3ku oOyuaromerocst 181 4acos, B TOM uncie:
00s13aTeNbHOM ayIMTOPHON yueOHOM Harpy3ku obyudaromerocs 121 yacos;
KOHCYJIbTAllM JiIs o0yyatouuxcs 14 yacos;
CaMOCTOSATENIbHON paboThl oOydarornierocs 46 4acos.

Bun yueOHbBIX 3aHATHIA O0BeM HacoB
MaxkcumanbHas yyeOHas Harpys3ka (Bcero) 181
Oos3aTesbHAsI Ay IUTOPHAA Y4eOHAsi Harpy3Ka (Bcero) 121

B TOM YHUCJIC:

JICKITAHA 71
MPaKTUYECKHUE 3aHITUS 30
nabopaTOpPHBIE 3aHITHS 20
Koncyabranuu ns 00y4aroumuxcs 14
CamocrosiTesibHas padoTa o0yuarouierocs (Bcero) 46

B TOM YHCJIC:

1. TloaroroBka u HamucaHUe COOOIIEHNUH, pedhepaToB HA 3aTaHHBIE TEMBI

2. CaMOCTOATENBHOE PEIICHUE 3314 C UCIIOIb30BaHUEM YCIOBUM U3 3a-
JTAYHUKOB, UMEIOLINXCS B KaOMHeTe. Brinonnenne 1omMamiHero 3aja-
HUS: CUCTeMaTHyecKash MpopaboTKa KOHCIEKTOB 3aHATHH, yueOHOU
JuTeparypsl (o Borpocam naparpada).

3. Tlonbop u u3ydyeHue TUTepaTypHbIX UCTOYHUKOB, paboTa C MepuoIn-
YeCKOH Meyarblo, MOJrOTOBKAa TEMAaTHYECKUX 0030pOB I10 MEPHOIHNKE
110 TEMaM, CBSI3aHHBIX € (U3UKON, TEXHUKON U aCTPOHOMHUEH




4. TloaroroBka K y4aCTHIO B HAyYHO-IPAKTUYECKUX KOHPEPEHIUAX KaK
BHYTpPH, TaK U BHE KOJUIE/IKA

5. TloxaroroBka KpOCCBOPOB, TECTOB, BOIIPOCOB BUKTOPUHBI M PUCYHKOB
Ha 3a/IaHHYIO TEMY

Dopma npomercymoyHoi ammecmayuu no OUCYUNIUHE A3 — 1 cemectp;
JK3aMeH - 2 ce-
MECTp

2.3 TemaTnueckui Iiad

Bua y4yeOHO# 1eATeJIbHOCTH KoanuecTtBoO
4acoB
Bsenenne 3
1. Mexanuka 24
2. OCHOBBI MOJICKYJISIPHON (DU3HKH M TEPMOTUHAMHUKHU 14
3. DJeKTpoauHAMHUKA 30
4. KonebaHus 1 BOJIHBI 16
5. Onruka 11
6. OCHOBBI crieuaIbHONW TEOPUH OTHOCUTEIBHOCTH 3
7. DIleMeHTHl KBaHTOBOM (PU3UKH 13
8. DOsomromnus BeenenHo 7
Bcero 121




3. YCJIOBUS PEAJIM3ALIMU ITPOTI'PAMMBI IMCHUTIJINHBI

3.1. XapakTepucTuka OCHOBHBIX BHIOB YU€OHOH JACATEIHHOCTH CTYJCHTOB

Conep:xanue 00yyeHust XapakTepucTHKA 0CHOBHBIX BH/I0B /IeSITEIbHOCTH CTY/A€HTOB (HA YPOBHE
y4eOHBbIX JAeiicTBHI)

1 2

Beenenue Coneprxanue yueOHOro MaTepuasa

dusnka — (yHIaMEHTaIbHAs HayKa O IPUPOJIE.

EcrecTBeHHOHAayUHBII METOJ MO3HAHMSA, €T0 BO3MOXXHOCTH M TPAHUIIBI
MPUMEHUMOCTH. DKCIIEPUMEHT M TEOpHs B IIPOIecce MO3HAHUS IPUPOIBI.
MopgenupoBanue Gpu3nYecKuX SBICHUN 1 pouieccoB. Poib sxciepumenTa
U TEOpUH B TIpoLecce MO3HaHUs Npupoasl. Pusndeckas BenuuuHa. [lo-
IPEIIHOCTH U3MepeHni pusndeckux BennauH. Pusnueckue 3akoHbl. ['pa-
HUIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [loHsATHE O M3nUecKoil kap-
THHE MHpA.

Pa3zmen 1. Mexanuka

Tema 1.1. KunemaTuka CopepxaHue yueOHOro Marepuaa

Mexanunueckoe npmxenue. [lepememenue. [lyts. Ckopocts. PaBHOMED-
HOE NpPSMOJIMHEMHOE ABWXKEHHUE. Y CKopeHue. PaBHonepeMeHHOe MpsAMO-
nuHeitHoe nBmwkeHue. CBoOoaHOe najeHue. JBrkenue Tena, OpomeHHOTro
II0J] YIJIOM K TOpU30HTY. PaBHOMEpHOE IBMKEHHUE IO OKPYKHOCTH.

IIpakTnueckoe 3ausaTue Ne 1: «'paduku IBIKESHUS

IIpakTnueckoe 3ansaTne Ne 2: «I'paduku 1BHKEHUSN

CamocTosTenbHas padora:

Cucrematnueckas npopaOOTKa KOHCIEKTOB 3aHATHM, ydeOHOHl nuTepa-
Typsl (110 Bompocam naparpada).

Brinonnenue gomainnero 3aganus. [lonroroBka K mpakTuueckou padore.
Munu npoekT 1o teme: «lccnenoBanue paBHOYCKOPEHHOTO ABM)KEHUS Ha
IIpUMepe SIBJICHHsI CBOOOTHOTO MaCHUS.

Tema 1.2. Copepxanne yueOHOT0 MaTepuana
3akonbl Mexanuku Hero- | Tlepsslit 3akon Herotona. Cuna. Macca. Mimmynbsc. Bropoit 3akon Hbro-
TOHA ToHa. OCHOBHOU 3aKOH KJIacCHYeCKoW nuHamMuKku. Tpetuit 3axoH Hrto-

TOHA. 3aKOH BCEMHUPHOTO TAToTeHus. [ paBuTarmontoe nojie. Cuna Tske-
ctu. Bec. Cioco6s! n3mepenust maccol Tei. Cuiibl B MEXaHUKE.

JladopaTopHoe 3ansaTHe Ne 1 «lccrnenoBanne ABM>KEHUS TENA IO OKPYX-
HOCTH IOJ1 ICMICTBUEM CUJI YOPYTOCTH U TSXKECTH.

IIpakTuyeckoe 3ansitue Ne 3 «PenieHue 3a1a4 Ha TPUMEHEHUE 3aKOHOB
Hrrotonay.

CamocrosrenbHas paborTa:

CucremaTnueckas mpopadOTKa KOHCIIEKTOB 3aHATUH, yueOHOM IuTepa-
TypHl (110 Bompocam naparpada).

[ToaroroBka k nmpakTudeckoi padoTe.

TemaTnka BHEayIUTOPHON CAaMOCTOSITENILHON PabOTHI

MarepuanbHas TOUKa

IlepBast kocMHu4ecKast CKOPOCTb

Tewma 1.3. 3akonsr coxpane- | Conepkanne yaeOHOro Marepuana

HUs B MEXaHUKE 3aKkoH coxpaHeHUs umnyibca. PeaktuBHoe aBmwxkenue. Pabora cuibl. Pa-
00Ta MoTeHMAIbHBIX cHI. MomHocTs. DHeprus. Kunernueckas sHeprusi.
[loTrenunanpHas 3Heprus. 3aKOH COXPAaHEHUS MEXAHWYECKOW SHEPIHUu.
[IpuMeHeHne 3aKOHOB COXpaHEHUSI.




JlabGoparopHoe 3ansTue Ne 2 «/ccienoBanue 3aKkoHa COXpaHEHUs MeXa-
HUYECKOU YHEPTUHU TEJIay.

IIpakTuyeckoe 3ansaTue Ne 4 «PenieHue 3a1a4 Ha TPUMEHEHUE 3aKOHA
COXPAHCHUS UMITYJIbECa».

IIpakTuyeckoe 3ansaTue Ne 5 «PemeHue 3a1a4 Ha TPUMEHEHUE 3aKOHA
COXpaHEHUS SHEPTUM

CamocrosTenbHas padoTa:

BrimosHeHNe JOMAaIIHEro 3aJlaHusl: CUCTEeMaTHuYecKas MpopaboTKa KOH-
CIIEKTOB 3aHATUH, yueOHOU JIuTepaTyphl (110 Bompocam rnaparpada).
3aK0H COXpaHEHUs dHEPruu B mpupoje u Texauke. (CoobieHue mo reme
WJTU TIPE3EHTAITHS )

3aKkoH COXpaHEeHHs! UMITYJIbca B pupojie u TexHuke. (CooOlieHre no reme
WJTU TIPE3EHTAITHS )

JlemoHCTpanuu

3aBUCHUMOCTH TPACKTOPUU OT BBIOOPA CHCTEMBI OTCYETA.

Buabs MeXaHHYECKOTO JIBKCHHS.

3aBUCUMOCTh YCKOPEHUS Tejla OT €r0 MacChl U CWJIbI, JE€HCTBYIOLIEH Ha
TEJO.

PaBeHCTBO M MPOTUBOMOJIOAKHOCTh HAMPABICHUS CUJI ACHCTBUS U IIPOTH-
BOJICUCTBHSI.

3aBHCUMOCTh CHJIBI YIPYTOCTH OT Ae(pOopMariui.

Cunsl TpeHus.

HesecomocTs.

PeakTnBHOE IBMIKEHUE.

Pazgen 2.
OCHOBBI MOJIEKYJISIPHOM
(GU3UKU ¥ TEPMOIMHAMUKH

Tema 2.4. OCHOBBI MOJIEKY-
JSIPHO-KUHETUYECKON  TE€O-
pun. MneansHelii ras.

Coneprxkanue y4eOHOro Marepuania

OCHOBHbIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON Teopuu. Pazmepsl u
Macca MoJeKy’l1 U atoMoB. bpoyHoBckoe nBuxenue. Auddysus. Cuisl u
SHEPTrUsl MEXXMOJIEKYISIPHOTO B3aumoeiicTBus. CTpoeHue ra3000pa3HbIX,
KHUAKUX U TBEpABIX Tel. CKOpOCTH IBUKEHUS MOJIEKYJ U UX U3MEpPEHHUE.
Wneanbhbiii ra3. /laBnenne raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KHU-
HETUYECKOU TeOpuU rasos. TemriepaTypa u ee u3MepeHue. I'a3oBbie 3a-
KOHBI. AOCOJIOTHBIM HYJb TeMIeparypbl. TepMoauHamMuueckas MIKajia
TEeMIIepaTypbl. Y paBHEHHE COCTOSIHUS MICAIBHOIO ra3a. MomnspHas raso-
Bas MOCTOSIHHASI.

JlaGopatopHoe 3ansaTue Ne 3 «VccrnenoBanue 3aBUCUMOCTH 00bEMa raza
OT TEMIEPATYPhl IPU MOCTOSIHHOM JABJIECHUNY.

HpaRanecxoe 3anaTue Ne 6 «Pemenue 3aJa4 Ha ra30BbIC 3aKOHBI U
YPABHCHHUEC COCTOSAHUA NACAJILHOT'O ra3an.

Tewma 2.5 OcHOBBI TEpMOIH-
HaMUKH.

Copepxanue yueOHOTO MaTepuana

OcCHOBHBIE TMOHATHS W ONpeneNeHus. BHYTpeHHSsE DHEprus CUCTEMBI.
BuyTpennss sHeprus uneanbHoro rasa. Pabora u Temnora kak popmsl me-
penaun dHepruu. TermIoeMKOCTb. Y IelIbHasl TEIUIOEMKOCTb. Y paBHEHHUE
TerioBoro 6ananca. [lepBoe Hauano TepmoMHaMUKH. AnabaTHbIN TIpo-
uecc. [Ipunuun nevicteus teroBoit mamunbl. KIT/[ TeroBoro apuraressi.
Btopoe Havanmo TepMoauHamMuku. TepmoanHaMHuuecKas IIKajga TeMIepa-
Typ. XonoauibHble MaliuHbl. TemnoBele apurarenu. OxpaHa npupoibl.

IIpakTuyeckoe 3anaTne Ne 7 «Onpenenenne KII/[ TennoBsix mamme»

CamocrosiTenpHas paboTa:




BrinonHeHnue nomaliHero 3alaHus: CUCTEMaTHueckas MpopadoTKa KOH-
CIIEKTOB 3aHATHH, yueOHOM IuTepaTypsl (10 Bompocam maparpada).
[ToaroroBka K MpaKTUYECKOM paboTe.

Coo0mienune 1o TeMe: «l'a30BbIe 3aKOHBI B IIOBCEIHEBHOM KU3HI;
«CtpoeHue ra3000pa3HbIX, JKUJIKUX U TBEPABIX TEI.

«YCTpONCTBO U MIPUHIIMI PAOOTHI AU3EITHHOTO JBUTATEIS.
«TexHuyeckuit mporpecc U oxpaHa OKpy>Karolieu cpeab».

«TeroBble IBUTATEN U OXpaHa OKPYXKAIOIIEH CPEIbI».

Tema 2.6. CBoiicTBa mapoB

Copepxanue yueOHOro MaTepuana

Hcnapenne u konaeHcaus. HaceimeHHbIi nap u ero cBoiictsa. A6cooT-
Has U OTHOCHUTEJIbHAS BIAXKHOCTh Bo31yxa. Touka pocsl. Kunenune. 3aBu-
CUMOCTb TEMIIEpPATyphl KUIIEHUs OT AaBieHus. [leperpersiil nap u ero uc-
II0JIb30BAHNE B TEXHUKE.

JlabopaTopHoe 3ansitue Ne 4 «/3MepeHne BIaXHOCTH BO3AYXa».

Tema 2.7. CBoMicTBa KHIKO-
cTen

Copepxanue yueOHOro MaTepuana

XapakTepuUCTUKA KUIKOTO COCTOSHUS BemecTBa. [[0BEpXHOCTHBIN Cilon
KUJKOCTU. DHEPIHsl HOBEPXHOCTHOTO CIOA. SIBJIEHUS HA IPAaHULIE KUKO-
CTHU C TBEPJBIM TeJIOM. KanuiisipHbIe SIBIICHUSL.

Tema 2.8. CBoiicTBa TBep-
JIBIX TEJ.

Copepxanue yueOHOro MaTepuana

XapakTepucTUKa TBEPAOrO COCTOSIHMS BeEUIECTBA. YIIPYrue CBOMCTBa
TBEpAbIX TeJl. 3akoH ['yka. MexaHuueckue cBoWcTBa TBEPABIX Tel. Temo-
BOE€ pacIIUpeHue TBEpAbIX Tel U kuakocTell. [InaBnenue u kpucramimsa-
usl.

CamocTosTenbHas padbora:

BrimonHeHne OMAaIIHEro 3alaHus: CHCTEMaTHYecKas MmpopaboTka KOH-
CIIEKTOB 3aHATHI, yueOHOM auTepaTypsl (10 Bompocam mnaparpada).
OdopmieHre MyIbTUMEIHUHBIX PE3CHTANNN YISOHBIX PA3/ICIIOB H TEM,
CJIaiIOBOTO CONPOBOXKAEHUS JOKIaA0B B mporpamme PowerPoint.
UccnenoBatenbckas padora Ha Temy: «DU3MUECKHE CBOMCTBA TBEPIBIX
TeT ¥ UX HCIOIb30BaHHE B KOHCTpYKIMU DBM». CoobiieHue mo teme:
«3yueHne CBOMCTB JKUAKOCTHY. «KUIKNE KPUCTAILTB»

JeMoHCcTpanuu

Mexanunueckas MoJie’b OPOYHOBCKOTO TBUKEHHUSI.

Huddysus.

W3meHeHue naBieHns ra3a ¢ U3MEHEHUEM TEMIIEPaTyphl IPU MOCTOSH-
HOM oOBeMe.

N3menenne o0bema raza ¢ \3BMEHEHUEM JIaBJICHUS IIPU MOCTOSHHOM TeM-
neparype.

Kunenue BojibI Ipy NOHWKEHHOM JaBJICHUU.

[IcuxpomeTp u rurpomeTp.

SIBi€HMsI TOBEPXHOCTHOIO HATSDKEHUS U CMAuMBaHUS.

Kpucrasmisl, amopdHble BenecTBa, )KUAKOKPUCTANINIECKHE TeTa.
OO6beMHbIE MOJIENTU CTPOCHHS KPUCTAJLIOB.

V3MeHeHre BHYTpEHHEH 3HEPrUuy TeJ IPU COBEPILIEHUH PadOThI.
Moienn TEeIJIOBBIX IBUTATEIIEH.

Paznen 3. DnexrpoauHa-
MHKa

Tema 3.9. Dnekrtpocrarrka

CopepxaHue yueOHOro MaTepuana




DIIEKTPUYECKOE T0JIE. DIEKTPUUECKHE 3apsi/ibl. 3aKOH COXPAHEHUS 3apsia.
3akon Kynona. Dnexrpuueckoe nosie. HanpsykeHHOCTh 3JIEKTPUYECKOTO
nosist. [IpuHuun cyneprnosunuu nosueil. Pabora cui 31eKTpocTaTH4ecKkoro
nosist. [lorennman. Pa3HocTh NOTEHLIMAI0B. DKBUIIOTEHIIMAIBHBIE TI0BEPX-
HocTU. CBsA3b MEXly HAIIPSDKEHHOCTBIO U PA3HOCTBIO MOTEHLUANIOB 3JICK-
TpUUECKOTo MoJs. JuanekTpuku B anekTpuyeckoM mnouie. Ilonspusanus
IaeKTpuKoB. [IpoBoHuKY B anekrpuueckoM nosie. Konaencaropst. Co-
€IMHEHNE KOHAECHCATOPOB B Oarapero. DHEprusl 3apspKeHHOIo KOHJIEHca-
TOpa. DHEPrusi JAEKTPUUYECKOTO MOJIs.

IIpakTnueckoe 3ansaTne Ne 8 «Pemenue 3a1ay Ha 3akoH Kynona»

IpakTuyeckoe 3ansaTue Ne 9 «OnpeneneHue 3JIeKTPOSMKOCTH U SJHEPTUH
3apsHKEHHOI0 KOHAEHCATOPa»

CamocrosTenbHas padoTa:

BrImonHeHue TOManIHero 3afaHus: CUCTeMaTHuYecKas mpopaboTka KOH-
CIIEKTOB 3aHATUH, yueOHOW TUTEepaTypsl (110 Bompocam mnaparpada).
CooOuieHne Ha TeMy: «DJIEKTPOCTATUYECKAs 3aLIUTay.

Tema3.10.
3aKOHBI TOCTOSIHHOI'O TOKA

Coneprkanne y4eOHOro Marepuana

VYcnoBust, He0OX0AUMBIE JUIsl BO3HUKHOBEHUS M MOJIEP)KaHUS SJIeKTpUye-
ckoro Toka. Cuna toka. Conporusnenue. Hanpsokenue. 3akon Oma uis
yuactka nenu 6e3 9J[C. DnekTpoABIKYyIas CHjla HCTOYHUKA TOKA. 3aKOH
Oma nans nonHo#t nenu. CoeauHEHHE MPOBOJHUKOB. 3akoH Jlxoyns -
Jlenna. Pabota 1 MOIITHOCTH 3JIEKTPUUECKOr0 TOKA.

JlaGopaTopnoe 3ansaTue Ne 5 «M3mepenue 3/C u BHYTpEHHETO COIPO-
TUBJICHUS] HCTOYHHKA TOKAY.

JlaGopaTopHoe 3ansiTue Ne 6 «/3ydeHue nociaeaoBaTesIbHOrO U Mapai-
JICIBHOTO COEIMHEHUS IIPOBOTHUKOBY

HpaRanecxoe 3ansaTue Ne 10 «Penrenne 3a4a4 Ha 3aKOHbI IOCTOSAHHOI'O
TOKa»»

CamocrodrenbHas padborTa:

BrImonHeHne TOManiHero 3afaHus: CUCTeMaTHuYecKas mpopaboTka KOH-
CIIEKTOB 3aHATH, ydeOHOU TUTepaTypsl (110 BompocaM naparpada).
[ToaroroBka k mpaktuyeckoil padore. CooOuieHue Ha Temy: «TemnoBoe
JIeWCTBUE JEKTPUUECKOr0 TOKa B MPUPOJIE U NOBCEAHEBHOM KUZHUY.

Tema 3.11. DnexTpuueckuii
TOK B Pa3JINYHBIX Cpeaax

Copepxanue yueOHOTo MaTepuana

DneKTpuuecKui TOK B MeTajiax. JleKTpoHHbIN ra3. Pabora Beixona. Cob-
CTBEHHAas POBOJIUMOCTb IOJIYIIPOBOJHUKOB. [10ynpoBoIHUKOBEIE NTpU-
O0pBI. DIEKTPUUECKUI TOK B 3JIEKTPOIUTAX. DieKTpoau3. 3akoHsl dapa-
nes. [IpumeHeHune 21IeKTpoIn3a B TEXHUKE. DIIEKTPUYECKHUM TOK B ra3zax u
Bakyyme. Monuzanus rasa. Bugsl razoBsix paspsao. [loHsTue o miazme.
CBolicTBa ¥ IPUMEHEHHE IIEKTPOHHBIX ITYYKOB.

CamocrosiTenpHast paboTa:

BrinonHenue qomaiiHero 3a/ianusi: MOBTOPEHUE IPOUIEHHOTO MaTepuraa;
MOATOTOBKA K TU(dEepeHITNPOBAHHOMY 3aUETY).

CooOmienne Ha Temy: «[lomynpoBOTHUKOBBIE IPUOOPHI M KX UCTIOIH30Ba-
HHE B TOBCETHEBHOMW KU3HW.

Tema 3.12. MaruurtHoe
moJie

Conepxanue yueOHOro MaTepuasa

MaruutHoe none. [locTostHHBIE MarHUTHI U MarHuTHOE Moiie Toka. Cuna
Awmnepa. IlpuHIMN AEWCTBHA 3IIEKTPOJABHUraTelNs. DJIEKTPOU3MEPUTEIIb-
HbI€ TPUOOPBI.

JlaGopaTopHoe 3ansitue Ne 7 «HaGmoaeHue neiicTBrs MArHUTHOTO TIOJIS HA
TOK.




IpakTuyeckoe 3ansitue Ne 11 «Onpenenenue cuiibl Amiiepa u cuisl Jlo-
peHuay.

CamocTosTenbHas padbora:

BrinonHeHue TOManIHero 3afaHus: CUCTEMaTHuYecKas MpopaboTKa KOH-
CIIEKTOB 3aHATUH, yueOHOM TUTEepaTyphl (110 BompocaM naparpada).
[MonroroBka k mpakruyeckoi padore. [Ipesenrtamnus Ha remy: «MarHuTHoe
1oJsie 3eMim».

Tema 3.13. DnexTpoMarHuT-
Hast MHYKINS

Coneprkanue yueOHOro Marepuania

MarHuTHBIN TOTOK. SIBJICHUE AJIEKTPOMArHUTHON MHIYKITUU U 3aKOH AJIEK-
TpoMarHuTHOM uHAYKIMU Papazaes. Buxpesoe snekrpudeckoe noie. Ipa-
Bwio Jlenma. Camounaykiusa. MHIYKTUBHOCT.

IIpakTnueckoe 3ansaTue Ne 12 «Pemenue 3anay Ha onpenenenue IJ1C
UHAYKLINY.

JlabopaTopHoe 3ansitue Ne 8 «l3yueHue sBIIEHUS JIEKTPOMArHUTHOU
UHIYKIAW.

CamocrosTenbHas padoTa:

BrImonHeHue TOManiHero 3afaHus: CHCTEMaTHuYecKas mpopaboTka KOH-
CIIEKTOB 3aHATHI, yueOHOM auTepaTypsl (10 Bompocam mnaparpada).
[ToxroToBka K MpakTUYECKON paboTe.

CooOuienne Ha TeMy: «Vcnonb30BaHue SIBIEHUS AJIEKTPOMarHuTHOW MH-
JYKIIUU B IPHOOPOCTPOCHUI.

JlemoHcTparuu

B3anmopeicTere 3apsyKeHHBIX TEll.

IIpoBOOHMKY B 3JIEKTPUYECKOM IIOJIE.

JIMDIIEKTPUKHU B DJIEKTPUYECKOM II0JIE.
Konpaencaropsi.

TernnoBoe AeHCTBUE AIEKTPUUECKOTO TOKA.
CoOcTBeHHas U MPUMECHAs! IPOBOAMMOCTD MOJIYIPOBOIHUKOB.
[TonynpoBOIHUKOBBIN THOL.

Tpansucrop.

OmnsIT OpcTena.

B3anMozeincTere MpoOBOIHUKOB C TOKaMH.
JlelicTBME€ MarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM.
ONEeKTPOABUTATED.

DNeKTpOU3MEpPUTENbHbIE TPUOOPHI.
DneKTpOMarHuTHas MHIYKIIMSL.

OnsiTel Papajes.

Paznen 4.
Konebanudg 1 BoHEI

Tema 4.14.
Mexannueckue KoneOaHus

Copepxanne yueOHOT0 MaTepuana

KonebarenbHoe neumxenue. ['apmonnyeckue konedanus. CBOOOHBIE Me-
xaHuueckue konedanus. [IpeBpaiienne sHepruu npu KoiaedaTeabHOM JBU-
xeHur. CBOOOIHBIE 3aTyXarolIne MeXaHnueckre Konebanus. BeinyxaeH-
HBIE MEXaHUYECKUe KoIeOaHms.

JlaGopatopHoe 3ansiTue Ne 9 «/M3yueHue 3aBUCHMOCTH TepHojia Koeba-
HUN HUTSHOTO (MM IPYKMHHOT0) MasiTHUKA OT JJIMHBI HUTU (MJIM MaccChl

rpy3a.

Tema 4.15. Ynpyrue BosHBI

CopepxaHue yueOHOro Marepuana

Ilonepeunsle ¥ NIPOAOIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJHBL. 3BYKOBBIE
BOJIHBI. YIBTpa3BYK M €ro NPUMEHEHHE.




IpakTuyeckoe 3anaTue Ne 13 «Pemenne 3a1a4 Ha OnpeeIeHUe JJIHHbBI
BOJIHBI U CKOPOCTH PaCIpOCTPAHEHUSI BOJH.

CamocrosTenbHas padoTa:
BrimonHeHne JOMaIIHero 3aJlaHusl: CUCTEeMaTHuYecKas MpopaboTKa KOH-
CIIEKTOB 3aHATUH, yueOHOM TUTEepaTyphl (110 BompocaM naparpada).

Tema 4.16.
ONEeKTpOMarHuTHHIE KOJIe-
Oanus

Copepxanue yueOHOro MaTepuana

CBoOoHBIC ANIEKTpOMarHuTHLIE Kosiebanus. [IpeBpalenue sHEpTUn B KO-
ne0aTeIbHOM KOHTYpe. 3aTyXarolye 3J1eKTpOMarHuTHele konebanus. ['e-
HEpaTop He3aTyXarolIMX dJEKTPOMArHUTHBIX KoJieOaHwi. BeIHYX/IeHHbIC
lekTpuueckue kosedanus. IlepemenHslil Tok. ['eHepaTop nmepeMeHHOro
toka. TpanchopmaTopsl. Toku Beicokoit yacToTsl. [lonydenue, nepegaya
U PACIpPENEICHUE IIEKTPOIHEPIUH.

IIpakTnueckoe 3ansaTue Ne 14 «Pemenue 3a1a4 Ha ypaBHEHUE, OMKCHI-
Barollee IPOLECChl B KOJIEOATEIBHOM KOHTYPE».

Tema 4.17.
DIIeKTPOMarHUTHBIE BOJHBI

Copepxanue yueOHOro MaTepuana

DNEeKTPOMarHuTHOE TMOJIe KaK 0COOBIN BUJ MaTepUH. DIEKTPOMArHUTHbBIE
BostHBI. Bubpatop I'epria. OTKpbITHIN KoneOaTenbHbIi KOHTYp. M300peTe-
nue paauo A. C. IlonoBeim. [lonsarue o paguocssizu. [Ipumenenue siek-
TPOMAarHUTHBIX BOJH.

IpakTuyeckoe 3ansaTue Ne 15 «Pemienue 3a1a4 Ha onpeeieHUE JJTUHbBI
BOJIHBI M YaCTOTHI U3iydeHus JMBy.

CamocrositensHast padoTa:

BeInonHeHue MOManiHero 3ajaHus: CUCTeMaTHuecKas mpopadoTKa KOH-
CIICKTOB 3aHATHH, y4eOHOU IuTepaTypsl (TI0 Bompocam maparpada).
[TonroroBka k mpakTuueckoir padore. [IpeseHTanus Ha Temy: «BiusHue
OJICKTPOMArHMuTHBIX HOJIGfI, CO31aBaACMBIX SJICKTPUYCCKUMU HpI/I60paMI/I Ha
OpPTraHHU3M YeJIOBEKa.

JlemoHCTpanuu

CB0OOIHBIE U BBIHYK/ICHHbIE MEXaHUYECKHE KOJIeOaHu .
Pe3onanc.

OO0pazoBaHue U pacpOCTpaHEHUE YIIPYTUX BOJH.
CB00OOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.
OcuumiorpaMma nepeMeHHOro ToKa.

Konnencarop B 1ienu nepeMeHHoOro Toka.

Karymka HHIyKTUBHOCTH B LIETIH IEPEMEHHOTO TOKA.
Pe3oHaHc B mocinenoBaTeNbHON €U IEPEMEHHOTO TOKA.
N3nydyenue u npuem 31€KTPOMarHUTHBIX BOJIH.
CBoiicTBa pagnOBOJIH.

Pannocps3eb.

Paznen 5. Ontuka

Tema 5.18. IIpupona ceta

CopepxaHue yueOHOro Marepuana

CKOpOCTh pacnpoCTpaHEHUs! CBETA. 3aKOHBI OTPAKEHUS M MPEIOMIICHUS
ceeta. [lomHoe orpaxenue. OnTudeckue MPUOOPBI U UX TMPAKTHUUECKOE
IIpUMEHEHNE

IIpakTnueckoe 3ansaTue Ne 16 «Pemnienue 3a1a4 Ha IPUMEHEHHUE 3aKOHOB
OTPaKEHHUS U MPEJIOMJICHUS CBETAY.

Tema 5.19.

Coneprxanue yueOHOro MaTepuasa




BoHOBEIE CBOIICTBA cBETA

HNutepdepennius cBera. KorepeHTHOCTh CBETOBBIX Jiyueil. HTepdhepen-
U B TOHKUX IUIeHKaX. Mcrons3oBanue nHTEp(EepeHny B HayKe U TeX-
Huke. ludppakuus ceera. J{udppaxkunonnas pemerka. [lonspuzanus csera.
[onapounel. Jucnepcus cera. Buael ciektpoB. CrieKTpbl HUCITyCKaHUS.
CreKTpbl NOIJIOIIEHUS.

JlaGopatopHoe 3ansTue Ne 10 «Habmronenue unrepdepeHyn u tuppax-
IIH CBETa»

CamocrositenbHast paboTa:

BrinonHeHnue nomaimiHero 3alaHusi: CUCTEMaTHuyeckas MpopaboTKa KOH-
CIICKTOB 3aHATHH, yueOHOMU auTepaTypsl (10 Bompocam maparpada).
[ToaroroBka K mpakTUYECKOM paboTe.

Jloknan Ha Temy: «BiMsiHue U31y4eHUH OT pa3IMYHbIX HCTOYHUKOB HA Op-
TaHU3M YEJIOBEKAY.

JeMoHcTpanuun

OtpaxkeHue U MpeIoMIIEHUE CBETA.
[TonmHOE BHYTpEHHEE OTpaKEHUE.
OnTrueckue npuodopsl.

Hucniepcus cBera.

WnTepdepennus ceera.

Hudpaxius cera.

[onspusauus ceera.

[losydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.
[Tonmy4yeHue cniekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIeTKH.
CriekTpockor.

Paznen 6. OcHOBEI crieIU-
AIbHON TCOPUH OTHOCH-
TEJILHOCTHA

Coneprkanue y4eOHOro MaTepuana

MHBapnaHTHOCTh MOJYJIsl CKOPOCTH CBeTa B Bakyyme. IlocTynaTsl DiiH-
mrenHa. [IpocTpaHcTBO M BpeMsl CielUalbHON TEOPUH OTHOCUTEIIBHOCTH.
CBsI3b Macchl M SHEPIMH CBOOOTHON YaCTHIIbI. DHEPTHUsl MOKOSL.

Paznen 7. DnemeHTHI
KBaHTOBOU (PU3UKH

Tema 7.20.
KBanToBas onrtuka

Copepxanne yueOHOTo MaTepuana

TennoBoe m3nydyeHue. PacnpeneneHue >HEpPruM B CIEKTpe aOCOJIIOTHO
yépHoro Tena. KBantosas rumnotesa [lnanka. @ortonsl. Buemnuii ¢oro-
anekTpuueckuil a3pdexr. Buyrpenunii potoadpdexrt. Tumsl porosnemen-
ToB. JlaBnenue cBera. lIoHATHE O KOpPIYCKYJISIPHO-BOJIHOBOW IpUpPOJIE
CBeTa.

IpakTuyeckoe 3ansaTue Ne 17 «Onpeenenne HEPTruu U UMITyibca (o-
TOHOB)

CamocrosiTenpHast paboTa:

BeinonHeHue TOMamiHero 3afaHus: CUCTeMaTHuyecKas mpopaboTka KOH-
CTIIEKTOB 3aHATUH, yueOHOU TUTEepaTypsl (110 BompocaM naparpada).
Coobmuienne Ha Temy: «Mcnonb3oBanue jasepa B 9BMy.

Tema7.21. ®duszuka atoma

Copepxanue yueOHOro MaTepuana

Pa3BuTHe B3MISII0B Ha CTPOEHUE BELECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
CHeKTpax Bojopoja. AnepHas moaens atoMa. OnbiTel D. Pezepdpopaa. Mo-
nenp aroma Bogopona no H. bopy. I'mnoresa ne bpoiinsa. CooTHomenue
HeonpenenénHocrel ['elizenOepra. KBaHToBbIE TeHEPATOPBHI.




JlabGoparopHoe 3anstue Ne 11 «OnpeneneHue IJIMHBI CBETOBON BOJHBI)

Tema 7.22.

Copepxanue yueOHOro MaTepuana

®du3uKa aTOMHOTO s/1pa

EcTtecTBeHHas pajinoaKTUBHOCTb. 3aKOH paJMOaKTUBHOTO pacnazaa. Cro-
coOBbI HAOJIOACHUS W PETUCTPAIlUU 3apsDKCHHBIX vacTuil. Dddext Bapu-
noBa - YepenkoBa. Ctpoenue atomHoro siapa. Jledhekr maccel, sHeprus
CBSI3M M YyCTOMYMBOCTH aTOMHBIX sifiep. S nepHble peakiuu. MickyccTBeHHAs
pannoakTUBHOCTD. JleneHue Tsokenbix saep. LlemHas simepHas peakuus.
VYupasnsiemas uennas peakuus. Anepusiii peakrop. [lonydenue paanoak-
TUBHBIX M30TOIIOB M UX NMPUMEHeHHe. bruonornueckoe neiicTBue paanoax-
TUBHBIX U3Ty4EHHI. DiIeMEHTapHbIe YaCTHUIIBI.

JlabopaTopHoe 3ansitue Ne 12 «3yueHue TpeKoB 3apsHKEHHBIX YaCTUID)

CamocrosTenbHas padoTa:

BrimonHeHne JOMaIIHero 3alaHusl: CUCTEeMaTHuYecKas MpopaboTKa KOH-
CIIEKTOB 3aHATUH, yueOHOU TUTEepaTypsl (110 BompocaM naparpada).
Pedepar Ha Temy: «PammoakTHBHOE 3arpsi3HEHUE TMOYB M €ro IMOCHEeI-
CTBHSI.

JlemoHcTparuu

dorodrddexr.

JIuHeiyaTple CIEKTPhI PA3IUYHBIX BEILECTB.
W3nyuenue nazepa (KBaHTOBOI'O F€HEPATOPA).
CueTynK HOHU3HUPYIOIUX U3ITy4YEeHUI

Pazgen 8.
Opoaronus BeenenHon

Coneprkanne y4eOHOro Marepuania

Dddexr Jloruepa m oOHapyKeHUE «pa30eraHus» TaTaKTHK. BoJbIIoi
B3pbIB. Bo3MOKHBIE cLieHapuH 3BoIOLMK BeeneHHoi. DBoitonus U 3Hep-
rusl TOpeHus 3Be3l. TepMosiaepHbI cHHTE3. TéMHasg marTepus U TEMHas
JHEprus.

IIpakTnueckoe 3anaTne Ne 18 «3yuenue Haieit 38e31HON CUCTEMbI —
lNanakTuka: cTpoeHUE U MPOUCXOKICHUE)

Koncynpramuu st 00y4yarommxcs:

OObscHEHUE MCETOJUKHU PCIICHUA 3a/1a4 110 TEMaM

Pemenue rpadguueckux 3agau

Pemenue onuMnuaaHeIx 3a1a4
CocraBiieHr€e OMOPHBIX KOHCIIEKTOB
[ToaroToBka k 3ayeTam Mo pazjesam

NnauBuayanbHoe 00yueHue

IToaroroBka k 9K3aMCHY 110 (1)I/I3I/IKe

Copnepxanue o0yyeHus

XapakTepuCTHKA OCHOBHBIX BH/I0B /IeSITEJIbHOCTH CTYCHTOB
(Ha ypoBHe y4eOHBbIX AeiicTBHIl)




BBenenue

YMeHHsI IOCTAaHOBKH 1IEJIeH AeATENHbHOCTH, INIAHUPOBAHUS COOCTBEH-
HOU JESITENBbHOCTU I JOCTUKEHUS MIOCTABJIEHHBIX LEIEH, PEIBUIE-
HHUSI BO3MOXKHBIX PE3YJIbTATOB ATHUX JICUCTBUM, OpraHU3allUd CcaMo-
KOHTPOJIA U OLICHKH MOJYyYECHHBIX PE3YyJIbTATOB.

Pa3BuTne criocOOHOCTH SICHO M TOYHO HM3jIaraTh CBOU MBICIIH, JIOTHYE-
CKH 00OCHOBBIBATh CBOIO TOUKY 3PEHHUsSI, BOCHPUHUMATH U aHATIU3UPO-
BaTh MHEHHUS COOECEIHUKOB, MPU3HABas MPABO JIPYroro 4YeJIOBEeKa Ha
WHOE MHEHHUE. Y MEHUE MpeIaraTb MOJEIH SBJICHUM.

VYka3zaHue TpaHull MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. M3mokeHue
OCHOBHBIX IIOJIO)KEHUI COBPEMEHHON HAYYHOUW KapTHUHBI MHUPA.
[IpuBenenue nmpuMepoB BIUSHHS OTKPBHITUN B (U3HMKE Ha MPOTPECC B
TEXHHUKE U TEXHOJOTHH MPOU3BOJICTBA.

Hcnonws3zoBanne MHTEpHETA U151 TOMCKA HHGOPMAITHI

1. Mexanuka

Kunemamuxa

[IpencraBieHne MEXaHUYECKOTO JBUKEHUS Tella YPaBHEHUSIMU 3aBH-
CUMOCTH KOOPJHMHAT ¥ MPOCKLIHUEN CKOPOCTH OT BPEMEHH.
OrnpezneneHne KOOPAUHAT MPOUIEHHOTO ITyTH, CKOPOCTU U YCKOPEHUs
Tesa mo rpadukaM 3aBUCUMOCTH KOOPJMHAT U MPOEKIHI CKOPOCTH OT
BpeMeHU. OrnpezesieHne KOOpAUHAT MPOMJAEHHOIO MYTH, CKOPOCTH U
YCKOPEHHS Teja M0 YPABHEHUSIM 3aBUCUMOCTH KOOPIMHAT U MTPOECKLIMIA
CKOpPOCTH OT BPEMEHH.

[IpoBeneHne CpaBHUTEIBLHOIO AHAIM3Aa PABHOMEPHOTO U paBHONEpE-
MEHHOT'O JIBMKCHHH.

Yka3zaHue UCIoIb30BaHus MOCTYNATEIbHOIO U BpAlIaTEIbHOTO JIBHXKE-
HUM B TEXHHUKE.

3akonvr mexanuxu Horo-
MmoHa

OObsicHEHNE JEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB, MOITBEPKIAIOLIUX
3aKOH

HNuepuun. U3mepenue maccel Tena. U3sMepeHnne cuiibl B3aUMOICCTBUS
TeJ.

Beruncnenue 3Ha4eHUs CWII 10 W3BECTHBIM 3HAYEHHUSM MacC B3auUMO-
JENCTBYIOLIUX TEJI U UX YCKOPEHUM.

Brruncnenue 3HaueHUs1 yCKOPEHNUHN TEJ 110 U3BECTHBIM 3HAYEHUSAM JeH-
CTBYIOLIIUX CHJI U MacC TeJl.

CpaBHeHUE CUJIBI JEHCTBUS U TPOTUBOACHCTBHUSL.

IIpuMeHeHne 3aKOHAa BCEMUPHOTO TATOTEHUS IIPU pacyeTax CUII U YCKO-
peHnl B3aUMOACUCTBYIOIIUX TEJI.

CpaBHeHUE yCKOpeHHs! CBOOOHOro najieHus Ha rmianerax ColHeYHOM
CUCTEMBI.

Brinenenue B TekcTe ydeOHHMKA OCHOBHBIX KaTeropuil HayuyHou nHpop-
MallHH.

3axonuvl COXpPAHEHUA 6 Me-
XAHUKe

[IpumeHeHne 3aK0Ha COXpaHEHMsI UMITYJIbCA JUISl BBIYMCIEHUS U3MEHE-
HUW CKOPOCTEH TeJI IIPU X B3aUMOACUCTBUSAX.

W3mepenue paboThl CUIT U N3MEHEHHE KHHETUYECKON SHEPTUH Tea.
Boruncnenue paboThl CUl U U3MEHEHUSI KHHETUYECKOM SHEpruu Tena.
Brruncnenue noTeHIMalbHON SHEPTUHU TEJ B TPAaBUTALMOHHOM II0JIE.
Onpenenenye MOTEHIMAIBHON 3HEPrUM YIpyro neGopMHpPOBAHHOTO
TeJla TI0 U3BECTHOH J1ehopMaIiK 1 )KECTKOCTHU Tefa. YKa3aHue rpaHul]
MIPUMEHUMOCTH 3aKOHOB MEXaHHUKHU. YKa3aHHe y4yeOHBIX AMCUMILINH,
IIPU U3YyYEHUH KOTOPBIX UCIOJIB3YIOTCS 3aKOHBI COXPAHEHUS.

2. OCHOBBI MOJIEKYJISIPHOH (PM3UKHU U TEPMOAMHAMUKH




OcHOBbL MONEKYIAPHO-KU-
Hemu4eckoll meopuu.
Hoeanvuwiui 2a3

BoinonHeHue 3KCNEpUMEHTOB, CIYKalluX JJIsi 000OCHOBAaHUSI MOJIEKY-
nsipHo-kuHeTn4eckoit reopuu (MKT). Pemenue 3a1au ¢ npuMeHeHUEM
OCHOBHOTO YpaBHEHHsI MOJIEKYJISPHO-KMHETUYECKOM TEOpUH T'a30B.
Omnpenenenue mapaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSHUHM Ha
OCHOBaHUU yYpaBHEHUS COCTOSIHUSI UJICAIBHOTO Ta3a.

Omnpenenenue mapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHHH H
MPOUCXOAAIINX TporieccoB 1o rpadukam 3aBucumoctu p (T), V (T), p
(V).

DKcnepuMeHTanbHoe uccieaopanue 3apucumoctu V (T).
[IpencraBnenue B Bue rpaduKOB U30XOPHOTO, H300apHOTO M H30TEP-
MHUYECKOT0 MpoIeccoB. Brruncienue cpeHeil KHHETUYECKOM IHeprun
TEIJIOBOTO JIBMKEHUSI MOJIEKYJI IO M3BECTHOM TEMIIepaType BEUIECTBA.

OcHogbl mepMOOUHAMUKU

N3mepenue konmyecTBa TEIUIOTHI B IIPOLIECCaX TEIUIONEpeIauH.
Pacuer konMuecTBa TEMIOTHI, HEOOXOUMOTO Ui OCYIIECTBICHUS 3a-
JAHHOTO Ipolecca ¢ TerIoneperadyei.

Pacyer usMeHeHus BHYTpEHHEH SHEPTrUuu Tel, paboThl U MEepeIaHHOTO
KOJIMYECTBa TEIUIOTHI C MCMOJb30BAHUEM MEPBOTO 3aKOHA TEPMOJINHA-
MUKH.

Pacuer paboThl, cOBEepIIEHHOH Ta30M, 1O Tpaduky 3aBUCUMOCTH p(V).
Boruucnenue KII/I npu coBepiienrnn ra3om padoThl B IPOIECcax u3Me-
HEHUS COCTOSIHUS 110 3aMKHYTOMY LIHKITY.

OOBsICHeHNE IPUHIIUIIOB ICHCTBHUS TETUIOBBIX MAIIIHH.

JlemoHcTpanus poiu GU3MKHA B CO3TAHUU M COBEPIIICHCTBOBAHUU TEIl-
JOBBIX JiBUTaTeseil. M3mokeHne CyTu 3KOJIOTHYECKUX Mpodsem, o0y-
CJIOBJICHHBIX pa0OTOM TEMJIOBBIX JBUTATENCH U NMPEUIOKEHHUE MYTH UX
pelICHHUS.

VYkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOIMHAMHKH.

YMeHue BeCTH AHMAJIOT, BBICTYIIUBATH MHCHHE ONIIOHEHTA, Y4acTBO-
BaTh B IUCKYCCHUH, OTKPBITO BbIpaXaTh U OTCTAaUBaTh CBOIO TOUKY 3pe-
HUSL.

VYkazanue y4eOHbIX TUCIUIUIMH, IPH U3YYEHUH KOTOPBIX UCIIONIB3YIOT
yueOHbI MaTepuan «OCHOBBI TEPMOIUHAMUKI Y.

Ceoticmea napos, Hcuoko-
cmeitl, meepovix mei

N3mepenue BIaKHOCTH BO31yXa.

Pacuer konuyecTBa TEIIOTHI, HEOOXOIUMOTO [T OCYIIECTBICHUS IPO-
Lecca Iepexo/ia BeecTBa U3 OJJHOr0 arperaTHOro COCTOSIHUS B IPYTroe€.
OKCIepUMEHTAIBHOE MCCIIEI0BAHUE TEIIJIOBBIX CBOMCTB BEIIECTBA.
[IpuBeneHne npuMepoB KaWJUISPHBIX SIBICHUHN B OBITY, IPUPOJIE, TEX-
HUKE.

HccnenoBanne MeXaHU4YECKUX CBOMCTB TBEPABIX TEI.

[IpumeHeHne GpU3NUECKUX MOHATUI U 3aKOHOB B y4eOHOM MaTtepuaie
npoheccnoHaNIbHOTO XapaKkTepa.

Hcnonb3oBanue MHTepHeTa 111 HOoMCcKa HH(OpMAIMK O pa3paboTKax U
MIPUMEHEHUSIX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MaTEPHAIIOB.

3. DJIeKTPOAMHAMMKA

Qﬂekmpocmamuka

Brrunciienne cui1 B3auMOIEUCTBUS TOYEYHBIX MJIEKTPUUECKUX 3apSI0B.
Brrunciienne Hanpss>KeHHOCTH JJIEKTPUYECKOTO TMOJISI TOYEYHOTO 3a-
pana.

Brrunciienne noreHuuana U pasHOCTH MOTEHIMATIOB JIEKTPUUYECKOTO
nonst. OnpeaenieHne 3JIeKTPOEMKOCTH KOHAEHCATopa U AUAJIEKTpUYe-
CKOM MPOHHUIIAEMOCTH CPEJIbI.




Brrunciienue sHeprun 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJICHCa-
TOpa.

Tlocmosnnvi mox

BoinonHenue pacueToB CHIIbI TOKA M HANPSKEHW HA ydacTKaxX dJeK-
TPUYECKUX LICTICH.

N3amepenne 3/IC u BHYTpEHHETO COPOTUBIICHHSI ICTOYHUKA TOKA.
BrimonHenue pacueToB 0OIIETO CONPOTUBICHUS MPHU TMOCIEI0BATEIb-
HOM U MapajijieIbHOM COEAMHEHUN TPOBOAHUKOB.

OObsicHeHHEe HA TPUMEPE IIIEKTPUICCKON SN C ABYMS UCTOYHUKAMHU
toka (3/1C), B kKakoM cilydae HCTOYHUK DJICKTPUIECKOM S3HEpTrUuu pado-
TaeT B PeXKHME T'€HEepaTopa, a B KAKOM — B PEKUME NOTPeOUTES.
N3mepenue MOUTHOCTH 3JIEKTPUUECKOTO TOKA.

OOBsicHEeHHE TTPUPOJIBI FTEKTPUIECKOTO TOKA B METAJUIAX, HJIEKTPOIIU-
Tax, ra3ax, BakyyMe H MoJynpoBoaHuKaxX. [[puMeneHue siaexTpoiusa B
TEXHUKE.

Macnumnmnuvie senenus

Brluucnenne MHAYKIIMA MarHUTHOTO MOJIS.

Boruncnenue cui, J€HCTBYIOIUX HA IPOBOAHUK C TOKOM B MarHUTHOM
nose. Beruucnenue cuii, AEMCTBYIONIMX HA AIEKTPUUECKUN 3apsl, IBU-
JKYIIUKUCS B MATHUTHOM I10JI€.

HccnenoBanue sBICHUI 3JIEKTPOMAarHUTHOM WHAYKIIMH, CAMOMHAYK-
LIUH.

Brluucnenue 3Hepruu MarHuTHOTO MOJIS.

OObscHEHNE IPUHLIUIIA IEUCTBUS AIEKTPOABUTATEINS.

OObscHeHre IPUHIIKIA IEHCTBUS TeHepaTOpa IEKTPUIECKOTO TOKA U
AEKTPOU3MEPUTEIBHBIX PUOOPOB.

OObscHEeHHEe PO MarHUTHOTO MOJS 3eMJIU B JKU3HU PACTCHUU, KH-
BOTHBIX, YEJIOBEKA.

IIpuBeneHne npuMepoB NPAKTUYECKOTO IPUMEHEHNUS U3yUEHHBIX SIBIIE-
HUIA, 3aKOHOB, PUOOPOB, YCTPOMCTB.

4.KoJjse0anus 1 BOJHBI

Mexanuueckue konebanus

HccnenoBanue 3aBUCUMOCTH NEPHOA KOIEOaHUH MaTeMaTHYECKOTO
MasiTHUKA OT €ro JJIMHbI, MACChl M aMIUIUTY/Ibl KOJICOAHUH.
WccnenoBanue 3aBUCMMOCTH NIEpHoa KojeOaHui Tpy3a Ha IPYKUHE
OT €ro Macchl ¥ )KECTKOCTH MPYKUHBI.

Breramcnenne nepuoaa KoJje0aHnii MaTEMaTHUECKOTO MasiTHHKA 110 U3-
BECTHOMY 3HAYEHHIO €T0 JJINHBI.

Brruncnenue nepuojia kosebaHuii rpy3a Ha NpyKMHE [0 U3BECTHBIM
3HAYEHUSIM €TI0 MACChl U JKECTKOCTH MTPYKUHBI.

Ynpyaue eonnbl

HaGmtonenue u oObsicHEHUE SIBIEHUI MHTEepPEepeHINN U TUPpaKkLuu
MEXaHUYECKHUX BOJIH.

IIpencraBnenue obnacteil MpUMEHEHHs YIbTPa3BYKa M MEPCIEKTHUBbI
€r0 MCTOJIh30BAHUS B PA3IMYHBIX O0JIACTSIX HAYKH, TEXHUKH, B MEIHU-
nuHe. M350xeHue CyTH HKOJOTHYECKUX MpoOsIeM, CBA3aHHBIX C BO3-
JICCTBHEM 3BYKOBBIX BOJIH Ha OPTaHU3M UYEJIOBEKA.




DnekmpomacHumHvle  Ko-
aebanus

Habumoienue ocuusuiorpaMM rapMOHUYECKUX KOJIEOaHU CUIIBI TOKA B
nenu. M3mepenue 31eKTpoeMKOCTH KOHIeHcaTopa. M3MepeHne nHyk-
TUBHOCTH KaTylmiku. VccienoBanue npuHuumna AeicTBus TpaHchopma-
Topa. MccnenoBanue npuHIuna IEHCTBUS I'e€HEpaTopa IEPEMEHHOrOo
Toka. Mcnonb3oBanue MHTepHeTa A morcka HHPOpPMAIMK O COBpe-
MEHHBIX c10co0ax nepeaayy dJIEKTPOIHEPTHH.
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OcyiecTBieHue paauornepenadyn u paguonpuema. MccrnenoBanue
CBOWCTB JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TenedoHa.
Pa3BuTHE LIEHHOCTHOTO OTHOIIEHUS K U3y4aeMbIM Ha YpPOKax (hU3UKH
00BEKTaM M OCBaMBAEMBIM BUaM JAeATENbHOCTH. OOBsSCHEHHE NPUH-
LUUIIUMAIBHOTO Pa3uuMsi HPUPOJBI YIPYTUX U DIEKTPOMArHUTHBIX
BOJIH. VI3110KEHME CYTH SKOJIOTUYECKUX MPOOJIeM, CBA3aHHBIX C DJICK-
TPOMarHUTHBIMHU KojieOaHUsMU U BoJHAMHU. OObSCHEHUE POJU JICK-
TPOMAarHMTHBIX BOJIH B COBPEMEHHBIX Uccie0BaHUSIX BeceneHHOM.

5. OnTuka

Ilpupooa ceema

[IprumeHeHne Ha TPAaKTUKE 3aKOHOB OTPAKEHUS U MPEIOMIIEHHUS CBETA
MpY peUICHUHU 3a]1ay.

OrmpenenieHne CHEKTPAIbHBIX TPAHUI] YYBCTBUTEIBHOCTH 4YeJOBEue-
CKOr'0 I'j1a3a.

YMeHue CTpouTh U300paKeHUs MPEIMETOB, 1aBaCMbI€ TUH3AMH.
Pacuer paccTosiHHS OT JTMH3BI 10 U300paKEHUSI PEIMETa.

Pacuer onTrudueckoil CHIBI TUH3EI.

N3mepenue poKycHOTo pacCTOSHUS JTUH3BI.

HcnpiTanue Moaeneii MUKPOCKOITA U TEJIECKOTA.

Boanoswie ceoiicmea

Habmronenue siBiaeHust UHTEpQEPEeHIIUU IEKTPOMArHUTHBIX BOJH.
Habmronenue siBineHus: tupakiuy 3IEKTPOMArHUTHBIX BOJIH.
Habmroienue sSiBjeHMs MOISPU3ALNN HJIEKTPOMArHUTHBIX BOJIH.
I/I3M€p€HI/I€ JIIMHBI CBETOBOM BOJIHBI 110 pe3yjibTaTaM Ha6JHOIIeHI/I$I SAB-
nenus: uHTepdepeHuuu. HaOmronenue sBneHUs AUQPpPaKIUU CBETA.
HalGmronenue siBneHus nonsipu3anuu U aucnepcun ceeta. [louck pas-
JTUYUHA ¥ CXOJCTBA MEXAY TUDPAKIIMOHHBIM U JUCIIEPCHOHHBIM CIIEK-
Tpam.

6. OcHOBBI cHICNMATbHON TEOPHH OTHOCHTEJIBHOCTH

OcHosbl cneyuanbHol
meopuu
OMHOCUMENbHOCMU

®opmynupoBaHKE TOCTYIATOB.

OO0mbsacHeHue 3 dexTa 3aMeTICHUs BpEMEHU.

Pacder sHEprum 1Moxost, UMITYJIbCa, SHEPTHHA CBOOOTHON YaCTHIIHI.
BripaboTka HaBBIKOB BOCIIPUHUMATh, aHAJIU3UPOBATH, IepepadaThl-
BaTh M MPEIBSIBISATH HHOOPMAIHIO B COOTBETCTBUH C IMOCTABICHHBIMA
3aJjauaMH.

7. DJ1eMeHThbl KBAHTOBOM (PM3UKHU

Keanmoesas onmuka

Hab6monenue dhotosnexkrpuueckoro sddexra.

Oo6mbscHenne 3akoHOB CTONETOBAa HA OCHOBE KBAHTOBBIX MIPEICTABIIE-
HUH.

Pacyer MakcUManbHOM KMHETHUYECKOM SHEPTUU AIIEKTPOHOB TipH (Ho-
TORJIEKTpUUECKOM dhdeKTe.

Omnpenenenue pabOTHI BBIXO/1a MJIEKTPOHA.

OOBsICHeHNE KOPITYCKYJIIPHO-BOTHOBOTO JIyaJIi3Ma CBOHCTB ()OTOHOB.
OObsicHeHHE PO KBAHTOBOUM ONTUKH B PA3BUTHUHU COBPEMEHHOU (hu-
3UKHU.

Duzuxa amoma

Ha6J’IIO,I[CHI/IC JIMHEHYaThIX CIICKTPOB. PacueT 4acTOTHI U AJTMHBI
BOJIHBI HCITYCKA€MOI'0 CBETA IIPU IMEPEX0A€ aTOMa BOJAOpOaAa U3 OJ1-
HOI'0 CTAHMOHAPHOI'O COCTOSAHUSA B APYTOC.




OOBpscHEHNE IPOUCXOXKAECHUS JIMHEHUATOro0 CIIeKTpa aToMa BOJOpOJa
U pa3au4us JIMHEWYAThIX CIIEKTPOB Pa3JIMYHBIX I'a30B.

Habntonenue u o0bsicHeHUe pUHLIMIIA IeHcTBUs J1a3epa [IpuBenenue
IIPUMEPOB UCIIOJIb30BaHU JIa3epa B COBPEMEHHON HAyKe U TEXHUKE.
Hcnonb3oBanue MHTEpHETA U1 OUCKA HHPOPMALIUU O IIEPCIIEKTH-
BaX IIPUMEHEHUs Jla3epa.

Qusuxka amomnoeo siopa | Vlccnenopanue TpekoB ajib(a-yacTull B kamepe BuibcoHa.

Pacuer sHeprum cBsi3u aTOMHBIX siiep. Onpenenenue 3apsiia 1 Macco-
BOT'0 YMCJIa AaTOMHOTO s1/1pa, BOSHUKAIOLIETO B PE3YJIbTATE PAJUOAKTHB-
HOT'O pacnaja.

Beruuciienue sHepruu, 0cBOOOXKIAIOIIEHCS IPU paAMOaKTUBHOM pac-
naze.

N3noxeHue cyTH 5KOJIOTMYECKUX MPOOJIeM, CBSI3aHHBIX ¢ OnoJoruye-
CKHMM JICUCTBUEM PAJIUOAKTUBHBIX U3JIy4CHUMN.

IIpoBenenue kinaccuuKaluy JIEMEHTAPHBIX YAcTUL[ 110 UX (Qu3nye-
CKMM XapaKTepucTUKaM (Macce, 3apsily, BPEMEHHU JKU3HHU, CIIUHY U
T.1.).

8. OBomonus Beenennoii

Cmpoenue u passumue | Habmonenue 3a 3se31amu, JIyHOM U TU1aHeTaMu B TENECKOI.
Bcenennoti HaGmroneHne CONMHEYHBIX MATEH C IIOMOIIBIO TEISCKOIIA M COJTHEUHOTO
JKpaHa.

Hcnonp3oBanne VHTEpHETA IS TIOMCKA M300pakeHUI KOCMUYECKHX
00BeKTOB U nH(popManuu 00 ux ocodeHHocTAX OOCy)KIeHUE BO3MOXK-
HBIX CLICHAPUEB BOJIONNH BceneHHou.

Hcnonp3zoBanne MHTEpHETA JI71s1 TOMCKA COBPEMEHHOM MH(OpMAIUu o
pa3Butuu BeeneHHoil.

Deonoyust 36e30. Brruucnenue sHepruu, 0cBoO0KTAFOIICHCS TIPH TEPMOSICPHBIX PeaK-
T'unomesa npoucxosxcoe- | nusix. PopMynrpoBKa MpoOIEM TEPMOSIEPHON SHEPTETUKH.

Hus Conneunounl cucmemovl | OObsICHEHNE BIUSHNS COITHEYHON aKTHBHOCTH Ha 3eMIIIO.

[Tonnmanue posii KOCMUYECKUX UCCIEIOBAaHUM, X HAYYHOTO U IKO-
HOMUYECKOI'0 3HAUCHHS.

OO6cyx/1eHrne COBPEMEHHBIX TUIIOTE3 O MpoucxoxkaeHnn ConHeuyHon
CHCTEMBI.

3.2. Y4yeOHO-MeTOAUYECKOE U MaTepHaJIbHO-TEXHHUYECKOe olOecrnevyeHue NMPoOrpaMmbl
y4eOHOM NUuCHUILIUHBI «DU3uKay.

Peanu3zanus nporpaMMsl AMCHUIUIMHBI TpeOYeT HANUYKs yueOHOro kabuHeTta «Pu3nkay.

O6opynoBanue y4eOHON ayAUTOPUU:

M0CaJ04YHbIe MECTa MO KOJIUYECTBY cTyaeHTOB (30 mecT);

pabouee MeCTO IpenojaBaTers;

JE€MOHCTPALIMOHHBIN CTOJ.

B coctaB yue6HO-METOIMYECKOTO U MaTepUaIbHO-TEXHUYECKOT0 00ecrieueH s MporpaMmbl ydeOHOil uc-
LIUIUTMHBI «PU3NKa», BXOSAT:

* MHOTO(YHKIITUOHAJIbHBIA KOMIUIEKC MPENOoJaBaTelis: KOMIBIOTED C JIMIIEH3UOHHBIM ITPOrPaMMHBIM 00ec-
NIEYEHUEM, MYJIbTUMEANA-IIPOEKTOP, NHTEPAKTUBHAS 1OCKA, IPUHTED, CKAHED;

* HarJIsIIHbIe TOcOoOUs (KOMIUIEKTHl y4eOHbIX TaOnuil, rakaThl: «Dusndeckre BeMUYUHbI U (QyHIaMEH-
TaJbHbIE KOHCTaHTB», «MexayHaponHas cucrtema enuaun CUy», «Ilepuonnueckas cucteMa XUMHYECKUX
anemenToB /. V1. MenzeneeBa», mopTpeThl BBIIAIOIINXCS YUEHBIX-(DU3UKOB 1 aCTPOHOMOB);



* nH(OPMAIIMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;
* 9KPaHHO-3BYKOBBIE TOCOOMS;
* KOMIUIEKT 3JIEKTPOCHA0KEHUS KaObnuHeTa (PU3HKHU;

Texnun4veckue cpeacTBa 00yUeHus:
1. Komnbrorepsr.
2. [IpoekTop ¢ 3kpaHoMm.

IIporpammHoe obecnieyenue:

— maker nporpamm MICROSOFT OFFICE,;

3.3. UndopmanuonHoe odecnedenne o0yueHust
Ilepeyenb pekoMeHayeMbIX Y4eOHBIX M3AaHUI, UHTepHeT-pecypcoB, T10NMOJTHUTEIbHOMN JIMTe-

paTypsl

OcCHOBHbBIE HCTOYHUKH:

1. AmutpueBa B.®. ®usuka s npodeccuii U ciennaibHOCTeH TEXHHYECKOTo Npoduiisi: YUeOHUK Iist
yupexaeHuil cpeqnero npodeccuonansHoro odpasosanus / B. @. Jimurpuena; Peu. U.B.[lanunosa; Pex.
JI.B.YectHnas. - 8- uzz.,crep. - M.: Akagemusi, 2016.

2. Imutpuena B.®. dusuka ans npodeccuii U cnennanbHOCTeH TexHudeckoro npoduis: COOpHUK 3a1a4:
Y4eOHoe mocobue Tsi CTYACHTOB YUpEeXKICHUH cpetHero npodeccrnoHaibHoro oopa3oanus / B. @. Imut-
puesa; Per. E.B.Komonosa, M.B.bornanoga. - 4-e uzn.,crep. - M.: Akagemusi, 2014.

JlonoJIHUTEe/IbHbIE HCTOYHUKH:

1. Imutpuea B.®. ®usnka a1 mpodeccrii U CeMUATBHOCTEH TEXHUYECKOTO MPpOoduis [ DIeKTPOHHBIHA
pecypc]: DIeKTpOHHBINH yueOHO-METOIUYECKUI KOMIUIEKC: DIEKTPOHHBIN yueOHUK: BupTyanbHblil mpak-
tukyMm. KoHTponsHO-otieHoUHbIe cpenacTa / B. @. Jlmutpuesa. - M.: Axkagemus-Menua, 2015.

2. Imutpuena B.®D. ®usuka ns npodeccuii U cnenuaibHOCTeR TeXHuUecKoro npoduis: JlaboparopHbIi
MPAKTUKYM: Y4eOHOe MTOCOOHe ISl CTYACHTOB YUPEXKICHUH CpeTHEro mMpodecCHOHATLHOTO 00pa30BaHUS
/ B. ®@. Imutpuena, A. B. Kopxyes, O. B. Mypraszuna; Peut. M.B.bornanosa; Pen. JI.B.Yectnas. - M.:
Axanemus, 2015.

HNurepHer- pecypcsl

. www.biblio.club.ru;

. http://lib.uni-dubna.ru/biblweb/index.asp (bubnmroreunas cucrema «YHuBepcuTeT «J{yOHa»);

. http://fcior.edu.rub (denepanbHblii HEHTP HHYOPMAITMOHHO-00PAa30BaTENBHBIX PECYPCOB);

. http://dic.academic.ru (Axagemuk. ClioBapy U SHIUKIONEANN);

. http://www.booksgid.com/science (Books Gid. DnekTponHas 6ubnmnoTexa);

. http://window.edu.ru (EguHoe okHO focTyna kK 00pa30BaTeIbHBIM peEcypcam);

. http://school-collection.edu.ru (Poccuiickuii o6pa3oBaTenbHblii nopTan. JloCTymHOCTb, KauecTBO, (-
(EeKTUBHOCTH);

8. http://rubook.org (OnexkTpoHHas OUOIMOTEUHAs CHCTEMA);

9. http://fiz.1september.ru (yaueOHO-MeTOAMUECKUH XypHAT «DUBHKAY);

10. http://mychildren.ucoz.ru (yaue6HO-MeTOIMYecKas Tazeta «Duznkay);

11. http://go.mail.rudnexrponnsiii Kypc «OTkpeiTast Pusuka 2.7» MpeaHasHAUEH TS YIAIUXCS U MPEToaaBaTele
7-11 xiaccoB 0011e00pa30BaATENBHBIX YUPEKICHUI.
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