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1. MIOSICHUTEJIBHAS 3AITUCKA PABOYEN
ITPOI'PAMMBI OBIIIEOBPA3OBATEJIBHON
JUCHUITINHBI

OV/].12 «®usuka»

[Iporpamma  ob6mieoOpa3oBaTenpHOM  yueOHOW  mucrumummasl  OV][.12  «Duzukay
npeaHa3HaYeHa JUIsl W3YYCHUS CTYJICHTAMU CHEIUATBHOCTH CPEIHETO MPOQPECCHOHATBHOTO
00pa3oBaHusl, peaiu3yoIUi 00pa30BaTEIbHYIO IPOTPaMMy CPEIHET0 00I1ero 00pa3oBaHus B
npenesax OCBOCHMsSI OCHOBHOM mpodeccroHanbHOll oOpa3zoBarenbHOil nmporpammbl CIIO Ha
0a3e OCHOBHOI0 00I11ero 00pa3oBaHus MPU MOATOTOBKE CIEIUAIMCTOB CPETHETO 3BEHA.

1.1. ean AUCHUNINHBI

Conepxanue nporpamMmmsl « Du3nka» HAIPaBICHO HA JOCTUKEHHUE CIEAYIOMINX LIEJIEH:

- OCBOCHHE 3HAaHWUH O (YHIAMEHTAIBHBIX (U3MYECKUX 3aKOHAX W TPHUHIUIAX,
JeXKAaIlUX B OCHOBE COBPEMEHHOM (M3MUECKON KapTHUHBI MUPA; Hau0oJiee BAXKHBIX OTKPBITUSIX
B 00JacTH (PU3MKHU, OKA3ABIIMX OMPEICTAIONICe BIUSIHAC HA PA3BUTHE TEXHUKH U TEXHOJIOTHH,
METO/IaX HAyYHOTO MTO3HAHUSI TIPUPOIBI;

- OBJIQJICHUE YMEHUSMU TMPOBOJAUTH HAOIIOJEHUS, IUJIAHUPOBATh M BBIMOJIHATH
AKCIIEPUMEHTBHI, BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJIEIH, TPUMEHSThH MOJTYYECHHBIC 3HAHUS 110
busnke s OOBSICHEHUS pPa3HOOOpa3HbIX (U3UYECKUX SBJICHUM U CBOWCTB BEIECTB;
NPAKTUYECKA  HWCIOJIB30BaTh  (U3WYECKWE  3HAHUSA,  OICHWBATh  JOCTOBEPHOCTH
€CTECTBEHHOHAYYHO! MHPOPMALINH;

- pa3BUTHE TO3HABATENIbHBIX HWHTEPECOB, HWHTEJUICKTYaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEH B Iporiecce MpUOOPETEHUS 3HAHUN U YMEHUN 1Mo (U3UKE C HCTOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMALIMK U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH;

- BocmHUTaHWe YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUA 3aKOHOB MPHUPO/IBI,
UCIIOJIb30BAHUSl JIOCTHKEHUN (PU3MKM Ha Oiaro pa3BUTHUS YEJIOBEUECKOW ITMBUIIU3AIINY,
HEOOXOMMMOCTH  COTPYAHMYECTBA B  MPOIECCE COBMECTHOTO BBIMOJHEHUS  3ajad,
YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO OMIMOHEHTA MPHU 0OCYKJIEHUU TIPOOJIEM €CTeCTBEHHO-
HAYYHOTO COJICPKAHUST; TOTOBHOCTH K MOPAJIbHO-3THYECKOU OIEHKE MCIIOIh30BAHMS HAYYHBIX

JIOCTHKEHUI, 9yBCTBA OTBETCTBEHHOCTH 3a 3aITUTY OKPY>KAIOIICH CpeIbl;

- WCIIOJIb30BaHUE TPHOOPETCHHBIX 3HAHWW W YMEHUU IS PEHICHHS MPAKTHUYECKUX
3aJlad  TOBCEJHEBHOW KW3HU, oOOecrmedeHuss O€30mMacHOCTH  COOCTBEHHOW — KU3HH,
pPaIMOHAIBHOTO TIPUPOIONOIL30BaHUSI W OXPaHbl OKPYXKAMOIICH cpeapl U BO3MOXKHOCTH
NpPUMEHEHUS 3HAHUH MPHU PEIICHUH 3a/1a4, BOSHUKAIOIIKX B TIOCIEAYyIOMIeH mpodeccuoHanbHON
NeSITETHHOCTH.

B nporpamMmy BKITIOYEHO coJiep)KaHKE, HATIPABJICHHOE Ha (JOPMUPOBAHUE Y CTYICHTOB
KOMITETEHIINH, HEOOXOAMMBIX TSI KAYECTBEHHOTO OCBOCHHS OCHOBHOM MpO(heCcCHOHATHHOM
oOpazoBarensHO# porpammbl CI1O Ha 6a3e ocHOBHOTO 0011eT0 00pa30BaHUs C MOTyYECHUEM
cpemHero o0mero o0pa3oBaHms; TPOrPAMMBI MTOATOTOBKH CIICIIMAIMCTOB CPEIHETO 3BEHA TIO0
CHEIUATBHOCTH CPEAHETO PO(hEeCCHOHATBEHOTO 00pa30BaHMs TEXHUYECKOTO MPOQHIIS
09.02.07 UadopManinoHHbBIE CHCTEMBI U TPOTPAMMHUPOBAHHE.

[Tporpamma yueOnoi qucuuruinabl OYJ[.12 «Dusnkay cCOCTOUT U3 COJIepKAHUS



y4eOHOTO Marepuaina, B HEeH OTpakeHa MOCJIEI0BATEILHOCTh €r0 U3Y4YeHHs, pacipeiesicHue
y4eOHBIX YacOB 10 TEMaM U pasjiesiaM, TeMaThKa peepaToB (JI0KIAI0B), C YUYETOM crienupuxu
IpOrpaMMbl  MOATOTOBKU  CIIELUAJIUCTOB CPEIHEr0 3BEHA CHEIUAIbHOCTH CPEIHEro
npodeccuoHanbHOro obpazoBanusi TexHudeckoro mnpoduis 09.02.07 HuadopmanmoHHbIE
CUCTEMBI U IPOTPaMMUPOBAHUE.

1.2. Oob6mas xapakrepucruka yyeOHoi gucuumianiabl OY /.12 «®usuka»

B ocHoBe yueOHoi gucummummabl OVY]I.12 «®usuka» JHEKUT YyCTaHOBKA Ha
dbopMupoBaHrue y 00ydaeMbIX CHCTEMbl 0a30BbIX MOHATUN (U3UKKA W TPEICTABICHUN O
COBpPEMEHHOW (U3MUECKOM KapTUHE MHpa, a TakkKe BbIPAOOTKa YMEHHMH NPUMEHSTh
dbusnueckue 3HaHM, KaK B TPOPECCHOHATIBHOMN IEATETLHOCTH, TAK U JUIsl PEIICHHS dKU3HEHHBIX
3a7ad4.

MHuorue noyioxeHusi, pa3BUBaeMble PU3UKOM, pacCCMATPUBAIOTCS KaK OCHOBA CO3/IaHUS U
UCIOJIb30BaHUsI MH(POPMAIIMOHHBIX U KOMMYHUKaIMOHHBIX TexHoJoruil (MKT) — ognoro u3
HanOoJIee 3HAYMMBIX TEXHOJIOTMUECKUX JTOCTHKEHU COBPEMEHHOM ITUBUITU3ALINH.

B conmepxannu ydeOHON JUCIUTUIMHBI MO (PU3UKE MPHU MOATOTOBKE OOYUYAIOIIUXCS TI0
CHEIHATBHOCTAM C Yy4eToM mpodpmis NpoPecCHOHATBLHOIO0 00pa30BaHUsA MPOPUIBHON
COCTaBJISIOLICH SIBISIETCA pa3fen «IEKTPOJUHAMHKAY, TaK KaKk OOJNBIIMHCTBO Mpodeccuit u
CIECLUAIBHOCTEHM, OTHOCSIIMXCS K OTOMY MNpOQUII0, CBSI3aHbl C JJICKTPOTEXHUKOU U
BJIEKTPOHUKOM.

N3yuyenue npopuiabHOM yueOHOW AUCHUIUIMHBI «PU3MKa) 3aBEPIIAETCS MOJBEICHUEM
UTOTOB B (pOopMEe KOHTPOJIBHOM pabOThl W APYyrux (GopM KOHTPOJIS B paMKax HTOTOBOM
aTTeCTalliy CTYACHTOB B IMIPOLIECCE OCBOCHMSI TUCHUIUIMHBI Ha 0a3e OCHOBHOTO OOIIETro
o0pa3oBaHusl C MOJTYYEHUEM CPEIHET0 00IIero o0pa3oBaHuUs.

VYuebnas nucrummHa OY /.12 «®Dusnkay sSBasgeTcs yueOHBIM IIPEAMETOM I10 BEIOOPY
u3 obOs3arenbHOM TpeameTHor obnactu «EctecTtBennble Haykm» DPI'OC cpemnero oOiero
o0pa3oBaHUs.

1.3. Pe3yabTaThl 0CBOCHHS Y4eOHOM IMCHUIJIMHBI — JIMYHOCTHbIE, MeTaNpeAMeTHbIE,
npeaAMeTHbIe

OcBoenue cojaepkaHuss ydyeOHOM  JUCHUIUIMHBI  OOECNEeYMBAET  JIOCTH)KCHHE
00yYaroIIMMUCS CIEAYIONNX Pe3yJbTATOB:

® JIMYHOCTHBIX:

- YyBCTBO TOPJOCTH M YyBOXECHHS K HCTOPUM U JIOCTIDKCHUSM OTEUECTBEHHOU
¢dusnueckoil Hayku; GU3HIECKH TPAMOTHOE MOBEICHNE B MPOGECCHOHATBHON EATEILHOCTH H
OBITY IpU 0OpaleHUuH C MPUOOPaMH U YCTPOHUCTBAMH;

- TOTOBHOCTH K MPOJOKEHUIO 00pa30BaHUs U MOBBIMICHUS KBaTU(UKAIIMU B N30paHHOMN
npodeccruoHanbHOM AeSTENHbHOCTA U O0BEKTUBHOE OCO3HAHKE POJIH PU3NUECKUX KOMIIETEHITUI
B OTOM;

- YMEHUE UCIOIh30BaTh TOCTIKEHHUSI COBpEMEHHOU (pr3mdeckoil HayKu U (pr3udecKux
TEXHOJIOTUN /I TIOBBIIIEHUS COOCTBEHHOTO WHTEJUICKTYalbHOTO Pa3BUTHS B BBIOpaHHOM
npoQeCCUOHANILHON JIEATEIbHOCTH;

- YMEHHUE CaMOCTOSATEIHHO JI00BIBATh HOBBIE I ce0s1 (GPU3NUECKUE 3HAHMS, UCTIOIb3YS



JUTSL 3TOTO JOCTYITHBIE UCTOYHUKU MH(DOpMAIUK;

- YMEHHE BBICTPAaWBAaTh KOHCTPYKTUBHBbIE B3aMMOOTHOUIECHUS B KOMAHJE IO PEIICHHUIO
oO0IIMX 3a/lay; - YMEHHUE YMPaBIATh CBOEH IMO3HABATENIbHOW JEATEIbHOCTHIO, MPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pa3BUTHSI;

® MeTanpeIMeTHbIX:

- HCIOJIb30BAaHHWE PA3IMYHBIX BHJIOB ITO3HABATEIBbHOW JCATEIBHOCTH JUIS PCIICHHS
du3nUecknx 3aaad, MPUMEHEHUE OCHOBHBIX METOJIOB TMO3HAHUS (HAONIOJCHUS, OMMCAHWSI,
U3MEpPEHHUs, OKCIEPUMEHTAa) Il  W3YYEHUsS  Pa3IMYHBIX  CTOPOH  OKpY’Karomiei
NEeHCTBUTEILHOCTH;

- WCIOJIb30BAaHUE OCHOBHBIX WHTEIUICKTYaIbHBIX OIEpaIiii: IMMOCTAHOBKH 3aJadH,
dbopMyJIMpOBaHUS TUIIOTE3, aHAJIW3a M CHHTE3a, CpaBHEHHUs, 000OIIEHUs, CUCTEMAaTH3allNuH,
BBISIBJICHUSI NIPUYMHHO-CJIICACTBEHHBIX CBsI3€d, TIOWICKAa aHAJOroB, (OPMYIUPOBAHUS
BBIBOJIOBJIJISI M3YUYEHUS PA3IMYHBIX CTOPOH (PU3NYCCKUX OOBEKTOB, SIBJICHUH W IPOIIECCOB, C
KOTOPBIMHU BO3HHUKAET HEOOXOIMMOCTh CTAIKUBATHCS B MpodeccuoHanbHOU chepe;

- yMEHHE TEHEpUpOBaTh HICHU W ONPEHENsATh CPEACTBA, HEOOXOAMMBIC IS WX
peanu3aiuu;

- YMEHHE WCIOJb30BaTh pA3JIMYHBIE WCTOYHUKH JJI TONy4deHUs (HU3UIECKOI
uH(OpMaIuM, OLICHUBATH €€ JIOCTOBEPHOCTD;

- YMECHHUE aHAJIM3UPOBATh U MIPEACTABIIATh HH()OPMAIIUIO B PA3IMYHBIX BUAX;

- yMEHHE TyOJWYHO TPEJCTaBIATH PE3YyJIbTaThl COOCTBEHHOI'O WCCIICIOBAHUS, BECTH
JTUCKYCCUH, JTOCTYITHO W TapMOHHUYHO codeTas cojepkaHue W (HOPMBI IPEIACTaBIIEMOM
uHbOopMaIny;

®  mpeaMeTHBIX:

— c(pOpMHUPOBAHHOCTH MPEACTABICHUN O POJIM U MECTE (DU3UKU B COBPEMEHHON HAy4YHOUI
KapTHUHE MHpa; MOHUMaHUe (PU3MUECKON CYIIHOCTH HaOIrofaeMblx BO BceeneHHOM siBieHUH,
ponu Gu3UKU B (GOPMUPOBAHUU KPyro3opa U (PyHKIIMOHAIHHOW TPAMOTHOCTH YE€JIOBEKa JJIst
pelIeHNs MPAKTUYECKUX 3a/1a4;

- BIJIaJICHUE OCHOBOIOJATalOMUMH (PU3MUYECKUMHU TOHSITHSIMHU, 3aKOHOMEPHOCTSIMH,
3aKOHaMH M TEOPHUSAMU; YBEPEHHOE UCIIOJIb30BaHUE (PU3NUECKON TEPMUHOIOTUU U CHMBOJIUKH;

- BJIaJICHUE OCHOBHBIMM METOJAMHU HAYYHOTO MO3HAHUS, MCIOJb3YyeMbIMU B (DU3HUKE:
HaOJI0ICHUEM, OITUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- YyMeHHsI 00palaThIBaTh PE3yJbTaTbl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTb MEXIY
(pu3nyecKuMU BEIMYMHAMU, OOBACHATD [IOJyYE€HHBIE PE3YJIbTAThI U JAENaTh BBIBOJBL;

- c(hopMHpPOBAaHHOCTh YMEHHUS peliaTh GU3NUECKUE 3aJaUH;

- c(OpMHPOBAHHOCTh YMEHHUS MPUMEHATh IOJIYUYEHHBIC 3HAHUS Il OOBSICHEHUS

YCIIOBUH MPOTEKaHUs PU3NUECKUX SBICHUHN B MPUPOJE, MpodeccuoHaNIbHOM cdepe u ams
IIPUHATHS IPAKTUYECKUX PEIICHUH B IIOBCETHEBHOM KU3HU;

- c(OpMUPOBAHHOCTb COOCTBEHHOW MO3MLMU [0 OTHOIIEHHIO K (U3NUecKon

UH(pOpMaIUH, IT0JIy4aeMOM U3 pa3HbIX HCTOUHUKOB.

1.4. KosnvecTBO 4acoB Ha OCBOCHHME NPOrPaMMBbl Y4eOHOMH AMCHMIIINHBI
MakcuMaibHas yueOHast Harpy3ka — 156 yacos;



OO6s3aTenpHas ayauTopHas yueOHas Harpy3ka - 112 gacos.
caMocTosiTeNIbHasl (BHEAayuTOpHas1) padoTa — 44 yaca.

2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJIBHOM

JANCHUIIJINHBI

2.1. O0bem 0011e00pa3oBaTeIbHOM JUCIMIIMHBI M BUABI Y4eOHOH padoThI

Bun yueOHOM padoThI Oo0bem B
4acoB

O0beM YyacoB BO B3aMMO/I€IICTBUM € NPenogaBarTeieM 112
B TOM UYHCJIE:
-110 BHJ1a y4€OHBIX 3aHSATHH:
Jlekunu, ypoku 60
JlaGop. 3ansTUA -
[Ip. 3aHaTHsA 52
Koncynpranumn -
-IIpomexyT. arTectanus (Opyeue opmvl KOHMPOJS, KOHMPOTIbHASA -

aboma)
CamocTosiTesibHasi padoTa 44
Unousuo. npoexm (6xooum 6 c.p.) 20




2.2. TemaTu4eCKMi IJIAH U COEPKAHUE AUCIHUTIIHHBI

HaunmeHoBaHue Conep:xxanue yueOHOro MaTepuaJja, 1a00paTopHblie O0bem YpoBeHb ocBOCHUS
pa3aeJioB U TeM padoThI M NPAKTHYECKHE 3AHATHSA, CAMOCTOAATE/IbHASA 4acos
padora oOy4yaromuxcs

(ecau npedycmompeHsvl)

1 2 3 4
BBenenue
BBenenue Conaep:xxanue y4e0HOro MaTepuaJjia 1
®dusuka - pyHgameHTagbHas HayKa o npupoje. EctecTBeHHo- 2

HAYYHBIA METOJI II03HAHUS, €r0 BO3MOKHOCTH U TPAHUIIBI
MPUMEHUMOCTH. OKCIIEPUMEHT M TEOpUS B MPOLECCE
MO3HaHUS PUPoabl. MoaenrpoBanue GU3NIECKUX SBICHUN
Y Mpo1eccoB. PoJib SKCIIEpUMEHTA U TEOPUH B MPOIIECCE
MMO3HAHHUS TPUPOIBI.

dusznueckas BEJIMUMHA. [Torpemnoctu M3MEPEHUMN
bu3ndyecknx BenWurH. DOU3WMYECKHE 3aKOHBl TPAHUIIBI
MPUMEHUMOCTH  (PU3MYECKHX  3aKOHOB.

IIpakTHuyeckue 3aHATHUSA: 2
Pemenne 3amau: «®usnueckas BenuuuHa. llorpemnoctu

u3MepeHuid (Gu3nyeckux BeIUYMH. DU3UYECKHE 3aKOHBI

TPaHUIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOBY.




Tema 1.1.
Kunemaruka.

Conep:xxanune y4e0HOIr0 MaTepuajia

Mexanunueckoe nsuxkenue. llepememenune. [lyts. CkOpoCTb.
PaBHOMEpHOE TPAMOIMHENWHOE JBHXKEHUE. Y CKOpPEHHE.
PaBHOnepemMenHoe mnpsiMmosinHeHoe nBHkeHue. CBOOOIHOE
najzeHue. J[prxenue tena, OpoIIeHHOr 0 Mo YIJIOM K
ropu30HTy. PaBHOMEpHOE JBUXKEHUE IO OKPYKHOCTH.

IIpakTu4eckue 3aHATHS:

Pemienne 3amau no Tteme: «Ckopoctb. PaBHOMEpHOE
NPSIMOJIMHEWHOE ABWKEHHE. YCKopeHue. PaBHOIepeMeHHOE
npsiMosinHeliHoe ABuxkeHue. CBoOonHOe najeHue. [[Bmkenue
Tena, OPOIIEHHOTO MO/ YIJIOM K TOpU3OHTY. PaBHOMEpHOE

ABHIKCHHUC IO OKPYKHOCTH)>.

Tema 1.2.

3aK0HBbI TUHAMUKH
HbroTrona.

Conep:xxanune y4e0HOIr0 MaTepuasia

[TepBriit 3akoH Hprorona. Cuna Macca. Umnynsc. Bropoi
3akoH HproToHa. OCHOBHOHM 3aKOH KJIAaCCHUYECKOM TUHAMHKH.
Tpernii 3akoH Hprotona.

3akoH BceMUpHOTo TAroteHus. [’ paBuraunonnoe nozie. Cuina
TsoxecTu. Bec. CriocoObl uamepenus Maccenbl Tena. CHilbl B
MEXaHUKE

IIpakTHyeckue 3aHATHS:

Pemienue 3amau: «Mmnynsc. Bropon 3akoH HeroTona.
OCHOBHOW 3aKOH KJIAaCCHMYECKOW JAMHAMHUKHU. TpeTuil 3aKoH
Herotonay.

3aKOH BCEMUPHOTO TAroTeHus. [’ paButanimonnoe nojie. Cuna




TsKecTU. Bec.

Tema 1.3. Coaep:xanue yueOHOro marepuajia 1,2
3aKkoHbI 3aKOH coXpaHeHus uMIyibca. PeaktuBHoe nBuxkenue. Pabora
COXpAHEHHSI B IC{I/IJII)I. Pabora HOTGHHI/IaJIIl)_I[{BIX cwi. MoniHoCTSb. SHG;pFI/I}I.
MeXAHHKE. uHeTwyeckas oHeprud. IloTeHupanbhas SHeprud. 3aKoH
COXpaHEHUsI MEXaHU4eCKOM 3Hepruu. [IpuMenenne 3akoHOB
COXpaHEHMUSI.
IIpakTHyeckue 3aHATHA:
Pewenue 3anau: «3akoH coxpaneHusa umnyJibca. Pabora cuibl.
PaGora mnoTeHUMaNbHBIX CHUJI.  MOIIHOCTb.  DHEpPrus.
Kunernueckas sneprus. [lorenunanbHas sueprus. 3akoH
COXpaHEHUsI MEXaHUYECKON SHEPTUU ».
Tema 2.1. Conepxanune yue0Horo marepuasna. OCHOBHBIE MOJOKEHUS 1
OCHOBEI MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pasmepbsl M Macca
MOJIEKYyJl U aToMOB. bpoyHoBckoe asmxenue. duddysus.
MOJIEKYJISIPHO- Cuibl M DHEPrHs MEXMOIEKYISPHOIO B3aMMOJIECHCTBUSL.
KHHEeTHYeCKOMH CtpoeHnue ra3000pa3HbIX, KHAKAX U TBEPABIX Teil. CKopocTH

Teopuu. UneaabHbIn
ras.

JBVKEHUS MOJIEKYJI U UX U3MEPEHUE.
Uneanvubiii ra3. JlaBnenwe raza. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKON TEOpHUM ra3oB. Temmeparypa u
ee m3MepeHue. ['a3oBble 3aKOHBL. AOCOMIOTHBIA HYJb
TeMIeparypbel. TepMOAMHAMMYECKas IIKala TEMIEPaTyphl.
YpaBHEHUE COCTOAHUSA UICAIBHOIO raza. MossipHas razoBas
IIOCTOSIHHAS.




JlabopaTopHbIe 3aHATHA

Tema 2.2. OcHOBBI
TEPMOJAMHAMMKH.

Conep:xxanue y4e0HOIr0 MaTepuajia

OCHOBHBIE TOHATHA W ONpencyieHus. BHYTpeHHS 3HEpPrus
cucteMbl. BHyTpeHHssT 2HEprus uaeanbHoro raza. Pabora u
TeIIoTa Kak (OpMbI Mepeaauyd SHEepPruu. TenaoeMKOCTb.
VYienbHasi TEIIOEMKOCTh. YpaBHEHUE TEIUIOBOro OalaHca.
IlepBoe Hayano0 TEPMOAMHAMUKMU.

Anuabatselii  mpouecc. [lpuHuun JaelcTBUS — TEIIOBOM
MamHbel. KIIJ[ TenmmoBoro paBurarens. Brtopoe Hadaio
TEpMOAVHAMUKH. TepMOAMHAMUYECKAS IIKOJIA TEMIIEPATYP.
XosoauiabHble MaluHbl. TersioBble aBuratenu. OxpaHa

IPUPOJIBI.

IIpakTHyeckue 3aHATHA:

Pemenue 3anauy: «BHYTpeHHss DHEprus HICAIBHOIO rasa.
Paborta wu Temnmora kak (OpMBI Tepeayd  dHEPTUH.
TemnoeMKoCTb.  YAenbHasg  TEIUVIOEMKOCTb. Y PaBHEHHUE
TeryioBoro 0ananca. [lepBoe Hauano TepMOIMHAMUKH.
AnnaGaTHBIN MPOIIECey.




Tema 2.3. CBoiicTBa
napos.

Conep:xxanune y4e0HOI0 MaTepuajia

1,2

HUcnapenne n xoHupeHcanus. HacelmmeHHbIM map u  €ro
cBOMCTBAa. AOCONIOTHas Y OTHOCUTENbHAs BIJIAXKHOCTb
Bo3ayxa. Touka pocsl. Kunenue. 3aBUCMMOCTD TEMIIEPATYPBI
KUIIEHUs OT AaBieHus. [leperpersiii map u ero
VCIIOJIb30BaHUE B TEXHHUKE.

IIpakTHyeckue 3aHATHS:

Pemenue 3anau: «AGCONMIOTHAS U OTHOCUTEbHAS BIIAXKHOCTD
Bo3ayxa. Touka pocbl. Kunenue. 3aBUCUMOCTb TEMITEPATYPbI
KUIICHUS OT JABJICHUSD).

Tema 2.4. CoiictBa | Coaep:xanue y4e0OHOro MmarepuaJjia 1,2
KH/IKOCTEH. XapakTepUCTUKH  KHIKOTO COCTOSIHUSI ~ BEIIECTBA.

[I0BEpXHOCTHBIN CIOW KUJIKOCTH. DHEPIrUsl MOBEPXHOCTHOTO

cy0s. SIBIIeHHs HA TPAHULE KUIAKOCTH C TBEPJBIM TEJIOM.

Kanumisipasie aBneHusI.

IIpakTHyeckue 3aHATHS:

Pemenue 3aau: « DHEprusi HOBEPXHOCTHOTO CJIOA. SIBIEHUs

Ha I'PAHMULE KUIKOCTU C TBEPABIM TeinoM. KanwuiapHsie

SIBJICHUSD).
Tema 2.5. CoiictBa | Coaep:xanue y4eOHOro Mmarepuajia 1,2

TBEPALIX TEJ.

XapakTepuCcTUKa TBEPAOTO COCTOSHHMS BEIIECTBA. YIIPYTHE
CBONCTBA TBEPABIX TeJl. 3akoH ['yka. Mexannyeckue cBOCTBa
TBEPABIX TeJI. TEIIoBOE pacliupEeHUe TBEPABIX TEJl

v KuaKocTer. [lnasienue u Kpucrammsanus.




I[IpakTH4YecKHue 3aHATHS:

Pemenue 3anau: «3akon ['yka. MexaHnueckue CBOWCTBA
TBEPABIX  Te. TemIoBOoe€ pacIIMpeHue TBEPIAbIX TEI U
PKHAJIKOCTEI.

Tema 3.1.

DJIeKTpHYecKoe
noJje.

Conep:xxanue y4eOHOIr0 MaTepuaJjia

DneKkTpuyecKue 3apsipl. 3aKOH COXPAaHEHHUS AJIEKTPUYECKOrO
3apsa. 3aKkoH Kyiona. DIIEKTPUYECKOE roJe.
Hanpspokennocts JIIEKTPUYECKOTO OJIA. [TpyuHIMDI
CYIEPIIO3ULIAU TIOJIEH.

Pabora cun snexrpuueckoro mnois. Ilorenmman. Pa3zHoctb
NOTEHUHAJIOB. ODKBUIIOTEHUHAJIBbHBIE IOBEPXHOCTU. CBA3b
MEXIy HANpsDKEHHOCTBIO M PA3HOCTBIO  ITOTEHLIHAJIOB
3JIEKTPUYECKOTO ITOJIS.

Jvanektpukn B anekrpudeckoMm  notie.  [lomapuzanus
IUAJIEKTPUKOB. [IpOBOIHUKH B DJIEKTPUUYECKOM IIOJIE.
KonnencaTopel. OHeprusi 3apa’)k€HHOIO KOHJIEHCATOpa.

IIpakTHyeckue 3aHATHS:
Pemienue 3anau: «3akoH Kynona. DaekTpuyeckoe moe.

HaHpH)KCHHOCTB QJICKTPUYICCKOI'O ITIOJIS.

Tema 3.2. 3aKoHBI

MNOCTOAHHOI'O TOKA.

Conep:xxanune y4e0HOIro0 MaTepuajia

1,2

yCHOBI/IH, HGO6XOI[I/IMBIG JIIs BO3HHUKHOBCHUS n




No/IepKaHus AJIeKTpruYeckoro Toka. Cusia ToKa U TNIOTHOCTh
Toka. 3akoH Oma juis ydactka nenu 6e3 DJ[C. 3aBUCUMOCTh
AJIEKTPUYECKOTO CONPOTUBJICHUS OT Marepuana, JIUHBI U
IJIOIIAM TIONEPEYHOr0 CEUCHMS MPOBOJHHUKA. 3aBUCUMOCTD
AIEKTPUYECKOTO CONIPOTHUBIICHUS MIPOBOTHUKOB oT
TeMIeparypbl. OJEKTPOABWKYINAs CHUJIa HCTOYHMKA TOKa.
3akoH Oma mima nosHoW nenu. CoequHEeHHE IMPOBOJHHUKOB.
CoenMHeHNE HUCTOYHUKOB  DJIEKTPUYECKOW DHEPrUuM B
Oatapeto. 3akoH [xoyns-Jlenna. Pabora u MOITHOCTH
AJIEKTPUYECKOTO TOKa. TermoBoe AeiCTBHE TOKa.

IIpakTHyeckue 3aHATHA:

Pemenue 3amad: «Cuita Toka M IJIOTHOCTh TOKa. 3akoH Oma
st yyactka nenu 6e3 3J1C. 3aBUCMMOCTb 3JEKTPUUYECKOTO
COTMPOTUBJICHUS OT Marepuana, JJIAHBI W  IUIOMIATU
MIOTICPEYHOTO CCUCHUS IIPOBOTHUKA. 3aBHCHMOCTD
AICKTPUICCKOTO CONPOTHUBJICHUS IIPOBOTHUKOB oT
TEMITepaTypbl. DJIEKTPOIABMXKYINAs CHJa HCTOYHUKA TOKA.
3akon Oma ms mojHoW 1enu. CoeauHeHne MPOBOJTHHKOB.
CoeaMHCHNE HWCTOYHHMKOB  JJICKTPUYECKOM DHEPrud B
Oarapero. 3akoHn [xoyns-Jlenna. Pabora u MonHoOCTh
IIEKTPUUECKOTO TOKAY.

Tema 3.3.

Conep:xxanue y4e0HOIr0 MaTepuasia




DJIeKTPUUYECKHUI TOK
B Pa3JIYHbIX
cpeaax.

DNEeKTpUYECKU TOK B MeTauiax. DJIeKTpoHHbIN ra3. Pabora
BBIX0/1a. DJIEKTPUYECKUM TOK B JIEKTPOJIUTAX. DIEKTPOJIU3.
3akonbl Dapanes. I[lpumeHeHue 3NIEKTpoJiN3a B TEXHHUKE.
DJIEKTPUYECKU TOK B razax u Bakyyme. MoHuzanus rasa.
Bunapr razoBeix pazpsgoB. [lonarue o minasme. CBoiicTBa U
IMPUMEHEHHUE JJIEKTPOHHBIX IMYYKOB. DJIEKTPUUYECKUN TOK B
MOJTYyIPOBOJHUKAX. CoOcTBeHHas MIPOBOJIUMOCTh
NOJIYNIPOBOAHUKOB. [10JyITpoOBOAHMKOBBIE TPUOOPHI.

IIpakTHyeckue 3aHATHS:
Pewenue 3anau: «Pabora BbIxoga. DNeKTPUUECKU TOK B
IEKTPOIUTAX. DIEKTPOIN3. 3aKoHbI Dapajes».

Tema 3.4.

MaraurtHoe moJie.

Conepxanue yueOHOro MaTepuaJia

MarautHoe  1IOJIE. Bekrop MarHUTHOU VHIYKIUU
MAarHUTHOI'O MOJISL.

JlelicTBHE MarHUTHOTO MOJIs1 HA TPSAMOJIUHENHBIA IPOBOJHUK
¢ ToKOM. 3akoH Amrnepa. BzaumopenicTBue TOKOB.
MarsuTHbIii TOTOK. PaboTa 1o nepeMeneHnio NpoBOAHUKA C
TOKOM B MarHMTHOM TIOJIE.

JlelicTBME MarHUTHOIO MOJIS HA IBMKyIIucs 3apan. Cuna
Jlopenua. Omnpenenenue yAEAbHOIO 3apsiga. Y CKOPUTEIU
3apsKEHHBIX YACTUIL.

IIpakTHyeckue 3aHATHS:

Pemenune 3amau: « BeKTop MarHuTHOM MHIYKIMHA MAarHUTHOTO
noyig. 3akoH Awmmepa. MarnuTHeli noTtok. Paborta 1o
IEPEMEILICHHIO ITPOBOJAHUKA C TOKOM B MarHUTHOM IIOJIE.




JlelicTBME€ MAarHUTHOTO MOJIs Ha ABWXKYIIUMCS 3apsia. Cuna
Jlopennay.

Tema 3.5. Conepxxanue yueOHOro MaTepuaJia 1
DJIeKTPOMATHUTHAS | DJIEKTPOMAarHuTHas MHAYKOUA. BHXpeBOe JIIEKTPUYECKOE
HHAYKIMS. nose. CaMOMHAYKIUS. DHEPTUsSl MArHUTHOTO MOJISI.
IIpakTHyeckue 3aHATHS
Paznen 4. Kosne0anust u BOJIHBI.
Tema 4.1. Copep:xxanne y4eOHOIro MaTepuaJjia 1,2
Mexanunuyeckue KonebarenbHoe nBmwxkenue. [‘apMoHuyeckue
KoJIeOaHus. kose6anusi. CBOOOIHbIE MEXaHUUECKHE
KOJieOaHus.
JluneitHple  MeXaHWYecKue  KoJjieOaTelabHbIE  CHUCTEMBL.
[IpeBparmienne sHeprun Mpu KOAEOATSIHLHOM JBUKEHUU.
CBOOOTHBIE 3aTyXAIOIINE MEXaHUIECKHE
KoJieOaHus. BeIHYK/IeHHbIE MEXaHUUECKUE
KoJieOaHusl.
IIpakTHyeckue 3aHATHA:
Coobmienne Ha  TeMy:  «JIuHelHbIE  MEXaHMYECKHE
KoJiebaTeabHbIe CHUCTeMBI. lIpeBpalieHue SHEpruu MpH
KOJIe0aTeIbHOM JIBI)KCHUH.
CB0OOIHBIC 3aTyXaIOIIHEe MEXaHUICCKHIE KOICOaHUsD».
Tema 4.2. Ynpyrue | Coaep:kaHue y4eOHOro Mmatepuasa |




BOJIHBI.

[Tonepeunsie 1 MPOAOIHHBIC BOJTHBI. XapaKTEPUCTUKH BOJIHBI.
YpaBHenue miockoi Oerymieit Bonusl. UaTepdepeH s BoaH.
[Tonsitue o nudpakiy BOJIH.

3BYKOBBIE BOJHBI. YJIBTPa3BYK U €r0 MPUMEHEHHE.




IIpakTHyeckue 3aHATHS

Tema 4.3.

DJIeKTPOMATHUTHBIE
KoJIeOaHud.

Conepxxanue yueOHOro MaTepuaJia

1,2

CBoOo/IHbIE 3JEKTpOMAarHuTHbIE Kojebanus. [IpeBpamienue
PHEpPruM B  KoJieOAaTeIbHOM  KOHType.  3aryXaromue
AJIEKTPOMAarHuTHeIE KosieOaHus. ['eHepaTop He3aTyXarollux
DJIEKTPOMArHUTHBIX KOJIe0aHMUIA. BrinyxneHHbIe
AIEKTPUUYECKUE KOJIeOaHHs.

[IepemeHnHsblii TOK. I 'eHEpaTOp NEpEMEHHOT0 TOKa. EMKOCTHOE
U UHAYKTUBHOE CONPOTHUBJICHUS MEPEMEHHOr0 TOKa. 3aKOH
Owma 17151 57IeKTPUUECKOH 1IeTr NepeMeHHOro Toka. Pabora u
MOIIHOCTbh IEPEMEHHOT0 TOKA. I '€HepaTopsl TOKA.
Tpanchopmaropel. Toku BbicOkOi dYacToThl. [lonyuenue,
nepezaya u pacupeiesICHUe dJIEKTPOIHEPTUU.

IIpakTHyeckue 3aHATHUS:

Pemenue 3ajay: «EmKkocTHOE u WHyKTUBHOE
CONPOTHUBIICHUA TEPEMEHHOTO Toka. 3akoH Owma s
AIIEKTPUYECKOW IIemu mepeMeHHoro Toka. PabGota w
MOIIIHOCTh IEPEMEHHOTO TOKA.)»).

Tema 4.4.

JJIeKTPOMATHUTHBIE
BOJIHBI.

Conep:xxanue y4e0HOIr0 MaTepuajia

DNEeKTPOMarHUTHOE TM0J€ Kak OCOObId BUJA MaTEpHH.
DnekTpomMarHuTHble BoHbL. Bubpatop ['epua. OTKpBITHII
KonebOarenpHblii  KOHTYp. M3o00perenne pamuo  A.C.




IIomoBBIM. IlousTue 0 panOCBS3H. [Ipumenenune
3JIEKTPOMArHUTHBIX BOJIH.

IIpakTHyeckue 3aHITHSA:

Coob6menue Ha TeMy: «M3o0perenue paauo A.C. IlonoBsiM.
[Tonstue o paguocssu. [IpumeHeHne AIEKTPOMAarHUTHBIX
BOJTH.

Pasznea 5. Onruka
Tema 5.1. Ilpupona | Coaep:xanue yueOHOro marepuajia 1,2
CBETA. CKOpPOCTh PacIIPOCTPAHEHHUS CBETA. 3aKOHBI OTPAKEHHUS U
npenomiieHus ceeta. [lonHoe orpaxenue. JIunsel. a3 kak
onTtuyeckas cucrema. OnTuyeckre npruOOpkI.
IIpakTHyeckue 3aHATHA:
Pemenne 3anau: «IlocTpoeHue B auH3ax».
Tema 5.2. Conep:xxanue y4e0HOIr0 MaTepuajia |

BoaHoBble cBoliCTBA
CBeTA.

WUnrtepdpepenius ceera. KorepeHTHOCTh CBETOBBIX Jy4eH.
WuTeppepeHuss B TOHKMX IuleHKax. Ilomockl paBHOM
TOJILLIAHBI. Komnbua HproroHa. Hcnonb3oBanue
uHTepdepeHMM B Hayke W TexHuke. Jludpakuus csera.
Hudpaknuuss Ha  mend B HapalleNbHBIX  JIydax.
JubpakunoHHas pemnerka.

[Tonsitue o rojorpaduu. Ilonmspuzamnmsi MoOmMEepevyHHIX BOJH.
[Tosstpuzanmst CBETA. JIBoriHOE JIy4ETIPEIIOMIICHHUE.
[Tonspounsl. ucnepcnsa ceera. Buasl criekTpoB. CIIEKTpEI
ucnyckanusa. CHnekTpbl NOrIouieHus. YabTpauoeTOBOE U
uHbpakpacHoe wu3nydyeHue. PenrreHoBckue syum. Mx




IIPUPOJA U CBOMCTBA.

IpakTnyeckue 3aHATHS

Pa3nean 6. OcCHOBBI cIeNMAJIBLHON TEOPUU OTHOCUTEIBHOCTH.
Tema 6.1. OcHOBBI Coaep:xanue yueOHOro marepuajia 1,2
crnenuajibHou MHBapraHTHOCTh MOJYJIi CKOPOCTH CBETa B BaKyyMe.
reopun IMocrynarel  DiininTelina.  IIpocTpaHcTBO M Bpems
OTHOCHTEJBLHOCTH. CIIELIMAIIBHOM TEOPUU OTHOCUTEIBHOCTU. CBS3b Macchl U
SHEPruu CBOOOIHON YaCTHUIIbl. DHEPIHs MOKOSI.
IIpakTHyeckue 3aHATHSA:
CooOmenne Ha  Temy:  «lloctynmaTel  DiHIITEHHA.
IIpocTpancTBO 151 BpeMs CIIeLIMaJIbHOU TEOpUU
OTHOCHUTEIBHOCTH.
Paznea 7. JJieMeHTbl KBAHTOBOM (PU3NKH.
Tema 7.1. Conepxanune yueOHOro MmaTepuaJia |

KBanTtoBas onTuka.

TermioBoe wu3nydenue. PacnpenerneHue dHEPruM B CIEKTpE
abcomoTHO yepHoro Tena. KBanToBas rumote3a [lmanka.
DOTOHBI.

Buemnuii - dporoanexktpudeckuii  apdexkr. BHyTpeHHMI
dotodddexr. Tumbl QorosnementoB. J[laBieHue cBera.
[ToHsiTHE O KOPITYCKYJISIPHO-BOJTHOBOW MPUPOJIE CBETA.

HpaKaneCKne 3aHATHUA:




CooOmenune Ha Temy: «JlaBnenue cBera. Ilonstue o
KOPIYCKYJIIPHO-BOJHOBOM NPUPOJIE CBETA».

Tema 7.2. ®Dusuka
aTomMa.

Conepxanue yueOHOro MaTepuaJia

Pa3Buture B3IIIS110B Ha CTPOEHHUE BEUIECTBA. 3aAKOHOMEPHOCTH
B aTOMHBIX CIIEKTpax BoJopoAa. fnepHas MoOJeib aroMma.
Omneitel O.Pe3epdpopna. Monens atoma Boopoaa no H.bopy.
['unore3za ne bpoinsa. CoOTHOLIEHHE HEONPEAEIEHHOCTEN
['eitzenOepra. KBaHTOBBIE TeHEPATOPHI.

IpakTnyeckue 3aHATHS

Tema 7.3. ®usuka
aTOMHOIO siApAa.

Conep:xanue y4e0HOTr0 MaTepuasia

EcrecTBeHHass paJgMOAaKTUBHOCThb. 3aKOH pPaJlOaKTUBHOIO
pacnazga. CriocoObl HAOTIOICHUS U PETUCTPALIUHN 3aPSIKEHHBIX
yactuil. Dpdext BaBunoa-Uepenkoa. CTpoeHre aTOMHOTO
anpa.

JlepexT macchl, PHEPrusi CBSA3M U YCTOWYMBOCTH ATOMHBIX
anep.

Snepuble  peakumn. VckyccTBeHHass paJMOAKTUBHOCT.
Henenne Tsokenslx saxpep. lLlemnas  sAnepHas  peaknws.
Vnpasnsiemass 1nenHas — peakuus.  SaepHeld  peakTop.
[Tonydenue paiMOaKTUBHBIX U30TOIOB U UX IPUMEHEHUE.
buosornueckoe €UCTBUE PAAMOAKTUBHBIX  U3JIYYCHUHU.
DJIEMEHTAPHBIC YACTHULIBI.




IIpakTHyecKue 3aHATHS:

CooOmenune Ha Temy: «Snepnbiii peaktop. I[lomydenue
pPaaOaKTUBHBIX U30TOIOB U UX NIPUMEHEHNE. bruonornueckoe
NEHCTBUE PAMOAKTUBHBIX U3JIyYEHHUID.

Tema 8.

IBoJonusa Beceaennoii.

Tema 8.1. CTtpoenne
U pa3BUTHE

Conep:xanune y4e0HOIr0 MaTepuasia

Hama 3Be3nHas cucrema — [Nanaktuka. /[pyrue rajmakTuku.

Bcenennoii. Beckoneunocts Bcenennoit. IloHatme 0 KOCMOIOIHH.
Pacmmpsromasics Beenennas. Monens ropsuein BeeneHHom.
Crpoenue u npoucxoxaeuue ['anakruk. TemHas marepus u
TEMHasi YHEPTUsl.
IIpakTHyeckue 3aHATHS:
Coobmienue Ha TeMy: «Harma 3Be3iHas cuctema — ['ajmakTuka.
Hpyrue ramaktuku. beckoneunocts Bceenennoit. Ilonsitue o
KocMmodioruu. Pacmupsromasicsa Beenennast.
Mogenb ropsiueit BeesnieHHON.

Tema 8.2. Copep:xxanue y4eOHOIro MaTepuaJjia

IBOIIOLHUSA 3BE3L. Tepmosimepublii  cunTes.  IIpobGmemMa  TepMOsSAEpHOM

I'unotesa sHepretuku. DHeprus ConHIA U 3Be3.1. DBOIIOLHUS 3BE3I.

MPOUCXOKACHUS ITpoucxoxaenne CoJHEYHOU CHCTEMBI.

CoaneuHoi IIpakTHyeckue 3aHATHUS:

CHCTEMBI. CooOmenuss Ha  Temy: «lIpobmema  TepmosepHOi

sHepreTuku. JHeprus CosHIa U 3Be3/1. DBOIIONHS 3BE3/I.
[Tpoucxoxaenne CoaHEYHON CUCTEMBI».




JIi1st XapaKTepUCTUKH YPOBHS OCBOCHHUS YIEOHOTO MaTepraia UCTIOIB3YIOTCS CICAYIONTNEe 0003HAYCHUS:
1. — 0O3HAaKOMUTEJBHBIN (y3HaBaHUE U3YYEHHBIX O0BEKTOB, CBONCTB);

2. — penpoAyKTUBHBIH (BBIIIOJIHEHUE IEATEIBHOCTH IO 00pa3ily, MHCTPYKLIUHU, METOJIUYECKUM PEKOMEHIALUSIM WIIN 110
PYKOBOJICTBOM);

3. — IpOAYKTHBHBIN (TJIAHUPOBAHUE M CAMOCTOATEILHOE BBITIOTHEHHE JESTEIBHOCTH, PEIIeHNE POOIEMHBIX, CUTYaI[MOHHBIX
3aaHUMN ).



3. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB AEATEJIBHOCTHU
OBYYAIOIIUXCA

Conep:xanue o0yuyeHnsi | XapakTepuCTHKAa OCHOBHBIX BH/JIOB Y4eOHOM
AeSITeJIbHOCTHU CTYIEHTOB (HA YPOBHE YU4eOHBIX

AeificTBHH)

BBenenue YmMmenus MMOCTAaHOBKHU eneun JICSITCIIBHOCTH,
IJIAaHUPOBAHUSI COOCTBEHHOM  JEATEIBHOCTH IS
JOCTHKEHUSA TOCTABJICHHBIX LEJICH, MpPEeaBUICHUS
BO3MOXHBIX pe3yJIbTaToOB ITUX JEUCTBUH,
OpPraHHU3alMl CAaMOKOHTPOJISI M OLIEHKH IOJIYY€HHBIX
pe3ysbTaroB. Pa3BuThe CIOCOOHOCTH SICHO M TOYHO
n3J1araTh CBOM MBICJIH, JJOTMYECKH 00OCHOBBIBATH CBOIO
TOYKY 3pEHHUs, BOCIPUHUMATH U AHAIU3UPOBATH
MHEHHMS COOECETHMKOB, IpPHU3HABAas TIPABO JPYTroOro
4yeJjoBeKa Ha MHOe MHeHUe. [Ipor3BeneHne n3MepeHus
bu3uYecKuXx  BEIMYMH U OIEHKA  TPaHUILBI
MOTPENTHOCTEN n3Mepenuid. IIpencraBienue
TPaHULIbI IOTPEMIHOCTEN U3MEPEHUN NPU IMOCTPOCHUU
rpagukoB. YMEHHE BBICKA3bIBaThb THUIOTE3bl IS
00BsICHEHUS  HAOIIOJaeMBIX  SBJICHUH. YMEHHE
npeajaraTb MOJEIW SIBJICHUW. YKa3aHUE TPaHMUI]
MPUMEHUMOCTH (DU3WYECKUX 3aKOHOB. M3ioxkeHwne
OCHOBHBIX  TIOJIO)KCHWM COBPEMECHHOM  HAy4YHOM
KapTuHbl Mupa. llpuBeneHne mnNpUMEpPOB BIUSHUS
OTKPHITUH B (U3MKE Ha TMPOTrpecc B TEXHUKE H
TEXHOJIOTHH Mpou3BOJICTBA. lcmosib30BaHue
NutepHeTa st moucka nHGOpMaIuu.

1. Mexanuka




1.1 Kuuemartuka

[IpencraBieHre MEXaHMYECKOTO JIBHKEHHUSA Tena
YPaBHEHMSIMU 3aBUCHUMOCTH KOOPJWHAT U MPOEKIUI
CKOpocTH OT BpemeHu. OrmpeneneHue KOOpAHHAT
IIPOMIEHHOTO IyTH, CKOPOCTU M YCKOPEHHs Tena 1o
rpadvkaM 3aBUCHUMOCTH KOOpPAMHAT W MPOEKIUH
CKOpOCTH OT BpeMmeHH. [IpoBeneHne CpaBHUTEIBHOIO
aHaJgu3a  PaBHOMEPHOIO W  PAaBHONEPEMEHHOIO
NBIDKEHUI. YKa3zaHue HUCIIOJIb30BaHUSA
MOCTYNATEIbHOTO M BpAalIaTEIbHOTO JBH)KEHUU B
TexHuke. [IpuoOpeTeHue ombiTa pabOThl B TPYIIIE C

BBHITIOJIHEHUEM Pa3TUYHBIX COIMATBHBIX
poisieit. Pa3pabGoTka BO3MOXKHOM CUCTEMBI JEHCTBUI U
KOHCTPYKITUH TSt AKCIIEPUMEHTAITLHOTO

OIIPCACIICHUA KHMHCMAaTHYCCKHUX




BenuuuH. llpencraBieHne uHpopManuu O BHAAX
JBUKEHUSI B BUJIE€ TAOJIUIIBL.

1.2 3aK0HBI MEXAHUKHU
HwroTona

OObsicHEHHE JE€MOHCTPALIMOHHBIX SKCIEPUMEHTOB,
MOATBEPKAAOIINX 3aKOH HHEpUUHU. VI3MepeHne Macchl
Tena. HM3MepeHue CWIIBI  B3aUMOJCHCTBUS  TeElL.
Brluncienre 3HaueHus: CUJI IO U3BECTHBIM 3HAYCHUSIM
MacC B3aWUMOJCHUCTBYIOIIMX TEI M HX YCKOPEHWI.
Brpruucnenne 3HaueHHsT YCKOPEHUM TEJ 1O U3BECTHBIM
3HAYEHUSIM JIEUCTBYIOIIMX CUJI U Macc Tes. CpaBHEHHE
CUJIBI JIEMCTBUS M NpoTUBOJEWCTBUsA. [IpumMeHeHue
3aKOHAa BCEMHPHOIO TATOTEHUS IPU pacuerax CHIl U
YCKOpEHUW B3auMojehcTByronmx Teia. CpaBHEHHE
YCKOpPEeHHs CBOOOJHOTO TAJeHUs Ha IUIaHeTax
ConHeuHo# cucTembl. Briienenue B TeKCTe yueOHUKA
OCHOBHBIX KaT€rOpUil HAy4YHOU

uHbOopMaIuu.

1.3 3akoHBI COXpaHEHUS

B MCXAaHHUKC

[IpuMeHeHne 3aKkOHA COXPAaHEHHsI HMITyJibca IS

BBIUMCJICHUS HW3MEHEHUW CKOPOCTEM TEI NpU UX
B3auMozecTBusiXx. M3mepenue paboTbl Cul |
M3MEHECHUE KHHETUYECKOU SJHEPTMHU Tesa. BeluncieHue
paboThl CWJI U H3MEHEHHS KUHETUYECKOW HHEpPruu
Tea. BblUMCIIeHWE NOTEHIMAIBHOW SHEPIUU TEN B
rpaBUTAllMOHHOM moJie. OnpeesaeHne NoTeHIMAIbHON
SHEPIUM  yOpPYro JeQOopMHUPOBAHHOTO Tejia IO
U3BECTHOU Jedopmanuu U J)KECTKOCTH TeJa.
[Ipumenenue 3aKOHAa COXpaHEHUs
MEXAaHUYECKOM HDHEPTrUM IIPU pacyeTax pe3yabTaTOB
B3aUMOJICMCTBUI TEJI TPABUTAIMOHHBIMM CHJIAMH U
CHJIaMU YIIPYTOCTH. Y Ka3aHHE IPaHUL TPUMEHUMOCTH
3aKOHOB MEXaHUKHU. YKa3aHUE YUYECOHBIX TUCLUILIINH,
IIPAU HW3YYECHUU KOTOPBIX MCHOJB3YIOTCA 3aKOHBI
COXPaHEHHS.

2.0CcHOBBI MOJIEKYJIAPHON (GU3MKH U TEPMOAUHAMHUKH




2.1 OcHOBBI

MOJIEKYJISPHO-

KUHETHYECKOU TEOPHH.

UneannHEIN Ta3

Breimonnenue OKCIICPUMCHTOB, CIyKallnuX JIIsA

000CHOBaHUSI MOJICKYJISIPHO-KUHETUUECKON TEOopUu
(MKT). Pemenue 3ama4 ¢ nmpUMEHEHHEM OCHOBHOTO
YPAaBHEHUSI  MOJIEKYJSIPHO-KMHETUYECKOM  TEOPUU
rasos.

Omnpenenenue napamMeTpoB BELIECTBA B ra3000pa3HOM
COCTOSSHUM HAa OCHOBAaHWM YPaBHEHUS COCTOSHHS
uaeanbHoro rasa. OnpeneneHne napaMeTpoB BELIECTBA
B Ta3000pa3HOM COCTOSIHUM ¥  TPOUCXOJSIINX
IIPOLIECCOB 1o rpadukam

3aBUCUMOCTH p(T), V(T),

p(V). DxcnepuMeHTaIbHOE HCCIIEIOBAaHUE
3aBucumoctd p(T), V(T), p(V). IIpeacrasnenue B BUje
rpaduKoB M30XOPHOTO, 1300apHOTO u
M30TEPMHUYECKOTO npoueccoB. Brruuciienue
CpeIHEN KHHETUYECKOW SHEPTUU TEIIIOBOTO JIBH>KEHHUS
MOJICKYJl TI0 HW3BECTHOM TEMIIEpAType BEIIECTBA.
Bricka3piBanue TUTIOTE3 TS 00BACHEHUS
HaO0JII0/IaeMBIX SBJIICHUH. YKa3aHUE IPaHUIl

IIPUMEHUMOCTH MOJENIMU «UICAIbHBIN Ia3» U 3aKOHOB
MKT.




2.2 OCHOBBI

TCPMOANHAMUKHA

HSMCpCHI/IC KOJIM4YCCTBA TCIUIOTBI B IIpOHECCAX

Terionepenayd. Pacuer  konaudyecTBa  TEIUIOTHI,
HEOOXOJUMOro  JuIsl  OCYILIECTBJICHHUS  3a/laHHOTO
npouecca ¢ Teronepenadei. Pacuer nsmeHnenus BHy-
TpEeHHEH »SHepruu Tei, paboTel W IMEpPEeJaHHOro
KOJIMYECTBA TEIUIOTHl C MCIOJIb30BAHUEM IEPBOIO
3aKOHa TEPMOJIUHAMUKHU. Pacuer paboTHI,
COBEpIICHHOH Ta30M, MO TpaduKy 3aBUCUMOCTH D

(V). Boeruucnenune pabGoThl Ta3a, COBEPIICHHON MpH
U3MEHEHUH COCTOSIHUSA [0 3aMKHYTOMY IHKIIY.
Boruucnenune KIIJ npu coBepriennn razom padoThl B
npoleccax M3MEHEHHS COCTOSHHUS 10 3aMKHYTOMY
uKiy. OObsICHEHUE MPUHITUIIOB JEHCTBUS TETUIOBBIX
MarmuH. JlemoHcTparus poiau (GU3UKH B CO3MAHUU U
COBEPIIICHCTBOBAHUH TETIIIOBBIX JIBUTATEIICH.
W3noxkeHne  CyTH  JKOJOTHYECKHX  TIpoOIem,
00yCIIOBJIEHHBIX pPa0OTON TEIJIOBBIX JBUTATENCH H
MPEIJIOKCHUE MyTH WX PEHICHUSA. YKa3aHHWe TPaHMII
MPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKH. Y MCHHE
BECTH JIMAJIOT, BBICIYIIMBATH MHEHHUE OIIMOHCHTA,
y4acTBOBaTh B JIMCKYCCHM, OTKPBITO BbIpaXaTb U
OTCTauBaTh CBOIO TOYKY 3pEHUS. YKazaHHE YYEOHBIX
JTUCHUIUIMH, TPU M3YYEHUH KOTOPBIX HCIOJIB3YIOT
yueOHbIil MmaTepuan «OCHOBBI TEPMOJIMHAMUKIY.

2.3 CpoiicTBa napoB

N3mepenue BJIQXKHOCTHU BO3ayxa. Pacuer
KOJINYECTBA TEIUIOTHI, HE00X0UMOT0 JUISt
OCYIIECTBJICHUSI IIpoLEecca IEpPexola BEIECTBA U3
OJIHOT'O arperaTHOro COCTOSIHUA B JIPYTOE€.

2.4 CBoicTBa JXUIKOCTEH

Pacuer kojmyecTBa TEINIOTH, HEOOXOJIUMOTO JJIA

OCYHICCTBIICHHUA IIpoHECCa IICPpCXOoJa BCIICCTBA H3
OAHOI'O arperaTHoro COCTOAHUA B Apyroe.
3KCHepHMeHTaHLHOC HCCICA0OBAHUC TCIIJIOBBIX

CBOMCTB BEIIECTBA. [IpuBenenue MPUMEPOB

KaWUISIPHBIX SIBJICHUH B OBITY, PUPOJIE, TEXHUKE.




2.5 CpolicTBa TBEpABIX
TeN

Pacuer konuuecTBa TEIJIOTHI, HEOOXOJUMOTO st
OCYILIECTBJICHUSI TIpollecca IMepexoaa BellecTBa U3
OJIHOTO arperaTHOro COCTOSIHUSI B APYTOE€.
HccnenoBanne MEXaHUYECKUX CBOMCTB TBEPABIX TEIN.
[Ipumenenue Qu3MUECKUX TOHITUH U 3aKOHOB B
y4eOHOM Marepuase po¢eCCUOHAIBHOTO
xapakrtepa. Ucnonb3oBanue MHTEpHETA AJ1s1 MOKCKA
uHdpopMau O pa3paboTkax U TMPUMEHEHHSX
COBPEMEHHBIX TBEPBIX U aMOP(GHBIX MaTEPUATIOB.

3. DJIeKTPOAUHAMHUKA

3.1 DnekTpuyeckoe nomue

Brluncnenue cuil B3aUMOJCHUCTBHUS  TOYEYHBIX

AIEKTPUUECKUX 3apsaoB. Beruucnenue
HANPSKEHHOCTU  BJIEKTPUYECKOTO TMOJIST OJHOIO |
HECKOJIBKMX TOYEYHBIX DJICKTPUYECKHUX  3apsaoB.
Berunciienue noTeHIUaNa  3JIEKTPUUECKOTO  IOJIA
OJHOTO W HECKOJbKHUX TOYEUHBIX JJICKTPUUYECKUX
3apsJIoB. N3mepenue pa3sHOCTH
MOTeHUManoB. M3MepeHue sHEpPruv 3JIEKTPUUECKOTO
MOJIA  3apsKEHHOrO  KOHJEHcartopa. BeruucieHue
DHEPTUU  DJICKTPUYECKOrO  TMOJISI  3apsHKEHHOTO
KOHJIeHcaTopa. Pa3paboTka miiaHa W BO3MOXHOM
CXEMbl JEUCTBUM DKCIEPUMEHTAIBLHOTO OIPEACIECHUS
AJIEKTPOEMKOCTH KOHIEHCATOpa U AUAIICKTPUYECKOH
MIPOHUIIAEMOCTH BEIIECTBA. IIpoBenenue
CPAaBHHUTEIBHOTO  aHajdW3a TPaBUTAIMOHHOTO U
AIEKTPOCTATUYECKOTO MOJIEH.

3.2 3aK0HBI TOCTOSIHHOT'O

TOKa

HSMepeHI/IC MOIIHOCTHU SJICKTPUICCKOI'O TOKaA.

N3mepenne DJIC U BHYTPEHHErO CONPOTUBIICHUS
VMCTOYHUKA TOKA. DBBINOJIHEHHE pacyeTOB CHIIBI TOKA
Y HaIlpsDKCHMM Ha YYacTKax JJIEKTPUYECKUX LIETEH.
OObsicHeHHE Ha MpUMEpe BJIEKTPUUECKON IenHu C
nBymsi ucrounnkamu toka (DJIC), B kakom ciyyae
MCTOYHUK AJIEKTPUUECKOM SHEPTUHU pad0TAET B PEXKUME
reHeparopa, a B KAKOM — B PEXHME IMOTpeOUuTes.
Onpenenenue TeMmmnepaTypbl HUTH HAKaJIMBAHUS.
WN3MepeHne 2JIEKTPUYECKOTO  3apsna  3JIEKTPOHA.
Cusitue BOJIbTAMIIEPHOU
XapaKTEpUCTUKHU muona. IIposenenue
CPaBHUTEJIBHOTO  aHajIu3a  IOJYIPOBOJHUKOBBIX
IMOJ0B U TpuoaoB. Mcnonb3zoBanue MHTepHeTa miis

noucka WHGOPMAIMK O TEPCHEKTHBaX Pa3BUTHS

MOJIYIIPOBOAHUKOBOM TEXHUKHU. YCTAaHOBKA




IMPUYINHHO-CJIICACTBCHHBIX CBSI3CH.

3.3 DAeKTpU4YEeCKui TOK B
Pa3IUYHBIX Cpe/lax

OObsicHeHHE TPUPOABl DJIEKTPUUECKOrO0 TOKa B
MeTajlax, JJEeKTPOJuTaxX, Tras3ax, BakKyymMe H
noJiynpoBogHukax. IlpuMeHeHune snekTposnnza B
TexHuke. IIpoBeneHue CpaBHUTEIBHOIO aHAIW3A
HECaMOCTOSITEJIbHOT'O U CAMOCTOSITEJIbHOI'O Fa30BbIX
pasps10B

3.4 MarauTHoe 110Jjie

HSMepeHI/IC WHAYKIINH MAaroauTHOTI'O ITIOJIA.

Bpruucnenue cui, OEUCTBYHOLIMX HAa IPOBOJIHHUK C
TOKOM B MAarHUTHOM MoJie. Beruucinenue cuin,
JIEUCTBYIOLIMX HA AJIEKTPUUYECKUN 3apsifl, IBUKYLIUNACS
B MArHUTHOM MOJIE.

OOBbsicHEHUE IIPUHLIATIA NENCTBUSA Macc-
criekTporpada, yCKOpUTENEH 3apsiKEHHBIX YacTHII.
OOBsiCHEHHE POJIM MAarHUTHOTO TOJIsT 3eMJIU B JKU3HU
pacTeHUi, )KUBOTHBIX, YEIOBEKA.

[IpuBeneHne MpUMEPOB MPAKTUUECKOTO MPUMEHEHHUS
W3YUYCHHBIX SIBICHUM, 3aKOHOB, TPUOOPOB, YCTPOUCTB.
[IpoBeneHrne CpaBHUTENBHOIO  aHajiW3a CBOMCTB
AIEKTPOCTATUYECKOT0, MAarHUTHOTO W  BHXPEBOIO
anekTpuueckux rmnosed. OObsICHEeHHWEe Ha MpUMEpe
MarHUTHBIX SIBIICHUH, moueMy (PU3UKy

MOYKHO PacCMaTpUBaTh KaK METAAUCLHUILINHY.

3.5 DnekTpomarHuTHas
UHIYKIUS

HccnenoBanue SIBJICHUM JJIEKTPOMArHUTHOU
WHIYKIWHK, CaMOMHAYKUMHU. BBIYUCIEHUE DJHEPrUH
MarHuTHOro noiig. OObACHEHHE MPUHLMUIIA JEHCTBUS

anekrponsuratens. OObsicHEHHE
IIPUHLIAIA IEUCTBUSA I'€HEpaTOpa IEKTPUYECKOTrO
TOKa U 3JIEKTPOU3MEPUTENBHBIX PUOOPOB.

4.Kosie0aHua ¥ BOJHBI




4.1 MexaHuueckue
KoJIeOaHus

HccnenoBanne 3aBUCUMOCTH Tepuojaa KoJeOaHUM
MaTEeMaTUYECKOTO MasTHUKA OT €ro JJIMHbI, MacChl U
aMILTUTYAbI KojieOanui. VcciaeqoBanue 3aBUCHUMOCTH
nepuoaa KojieOaHui rpy3a Ha MPYKUHE OT €r0 MacChl
U OKECTKOCTH TPYXHUHBL. Bpluncienue mnepuoja
KoJieOaHui MaTEeMaTHICCKOTO MasITHHUKA 1o
U3BECTHOMY 3HAUEHUIO €ro JUIMHBL. Briuncienue
nepuoia KojeoaHui rpy3a Ha IPY>KUHE 110 U3BECTHBIM
3HAQUYEHUSIM €ro MacChl M JKECTKOCTU TMPYKUHBI.
BripaGoTka HaBHIKOB BOCIIPUHUMATh, aHAJTU3UPOBATh,
nepepadaThiBaTh M MPEABABISATH HH(QOpPMALUIO B
COOTBETCTBHMHM  C  TOCTaBJICHHBIMHM  3aJadyaMu.
ITpuBenenue MIPUMEPOB
aBTOKOJICOATEIIbHBIX MEXaHUYCCKUX CHCTEM.

[TpoBenenue kinaccupukanuu KoaeOaHui.

4.2 Yupyrue BOJHbI

V3MepeHne JIMHBI 3BYKOBOM BOJIHBI IO PE3yJIbTaTaM
HAOJII0 ICHUH uHTephEpeHITIN 3BYKOBBIX
BoJH. HaOmogenue W OObACHEHHE  SIBICHHM
uHTEpPEPEHINN U TU(PAKIINN MEXaHUICCKUX BOJIH.
[IpencraBienne obnacTeld MPUMEHEHUS YIbTpa3ByKa U
MIEPCIICKTUBBl €TI0  HKCIOJIb30BaHUS B  Pa3IMYHBIX
obmacTax HayKH, TCXHUKH, B
MeauiuHe. M3I10KeHUE CyTH DKOJIOTHYECKUX TTPOOIIeM,
CBSI3aHHBIX C BO3/ICHCTBUEM 3BYKOBBIX BOJTH

Ha OpraHU3M YEJIOBEKa.

4.3 DneKTpOMarHuTHbIE
Kosie0aHus

HaGnronenue OCLMJUIOrpamMM rapMOHUYECKHUX
KojeOaHuii cunpl  TOKa B uenu. M3mepenwue
AIIEKTPOEMKOCTH KOHJIEHCATOopa. N3mepenne

VHIYKTUBHOCTh Karywku. MccrnenoBanue sBIEHUS
AIIEKTPUYECKOTO PE30HAaHCa B IMOCIENOBATENbHOM
uenu. [IpoBeneHue aHamoruu Mexnay (QU3NYECKUMHU
BEJIIMYMHAMM, XAPAKTEPUIYIONIUMH MEXAHUYECKYIO M
AJIEKTPOMArHUTHYIO KoJieOaTelIbHbIE CHCTEMBI. Pacuer
3HAYECHHUM CHJIBI TOKA M HaNPsDKEHUSI HA BJIEMEHTax
LENd NEePEMEHHOro Toka. MccimenoBaHue MpUHLKINA
nerictBust Tpancopmaropa. MccnenoBanue npuHIumna
JEUCTBHUS reHeparopa IIEPEMEHHOTO TOKA.
Hcnonb3oBanue MuTepHeTa nis morcka nHdopmanuu
0 COBPEMEHHBIX CIIOCO0axX Mepeaaun ANEKTPOIHEPTUH.




4.4 DneKTpOMarHuTHbHIE OcyniecTBieHUE paguonepeayl W paauolpuema.
BOJIHBI HccnenoBanre CBOWMCTB JJIEKTPOMArHUTHBIX BOJH C
noMoImiblo  MoOmnbHOro  Tenedona.  PasButue
LEHHOCTHOT'O OTHOILIEHUS K HM3y4aeMbIM Ha ypoOKax
bu3ukn  00BEKTaM U OCBaMBaE€MbIM  BHUJIaM
nesitenbHOCTH.  OOBSICHEHWE ~ MPUHITUITUATHHOTO
pa3nuusl OPUPOABI YHNPYTHMX U BJIEKTPOMArHUTHBIX
BOJH. M3j0XeHHEe CyTH DHKOJOTUYECKUX MpobIieMm,
CBSI3aHHBIX C DJEKTPOMATHUTHBIMU KOJCOAHHSIMU H
BostHaMU. OOBSCHEHHUE POJIU AIIEKTPOMArHUTHBIX BOJIH
B COBPEMEHHBIX UCCIEN0BAHUAX Beemennom.

5.0nTuKa

5.1 Ilpupona cera [IpyuMeHeHne Ha TPAKTUKE 3aKOHOB OTPAKEHHUS U

IIPEJIOMIICHUS CBETa pu pelieHun
3agady.  OmpeneneHue  CHEKTPAJIbHBIX  TPAHMI]
YyBCTBUTEIIBHOCTA YEJIOBEUECKOrO Trja3a. YMEHHUE
CTPOUTh  HM300pa)k€HUsT  NPEIMETOB,  JlaBacMbIe
auH3aMu. Pacuer paccTtosiHMA  OT  JIMH3BL 110
n300paxeHus npeaMera. Pacyer onTH4eCKOn CUITbI

auH3bl.  M3Mepenne poKyCHOTO pacCTOSTHUS JIMH3BI.
HcnpiTanue Mozesneil MUKpOCKOIIa ¥ TEJIECKOIIA.

5.2 BonHoBnbIe cBoMicTBa | HaGmomenue SIBJICHUS uHTepdepeHITNN
cBeTa AJIIEKTPOMAarHUTHBIX BOJH. HaOmroneHue sBiieHUA
TUPPaKIUN 3JIEKTPOMAarHUTHBIX BoJH. Habmronenue
SIBJICHUS TMOJApU3AlMUA  DJIEKTPOMATHUTHBIX  BOJIH.
N3Mepenue MIMHBI CBETOBOW BOJIHBI IO pe3yJIbTaTam
HaOmoneHus sBiieHus uHTepepenunn. Habmonenue
sBiaeHus Audpakiuu cBera. HaOmroneHue sBICHUS
noJiIpu3aliy U aucnepcun ceera. [louck paznuuuit u
CXOJICTBA MEXY NUPPAKIIMOHHBIM U TUCTIEPCUOHHBIM
cnektpamu. [lpuBegeHue npUMEpPOB TMOSBICHUS B
NPUPOJIE U HCMOJb30BAHUS B TEXHUKE SIBICHUM
uHTeppEepeHny, audpakiuu, TMOJSIpU3AIUU |
nucnepcuu ceeta. [lepedynciieHne METoA0B IMO3HAHMS,
KOTOPBIE UCTOJIb30BAHbI IPU U3YUYEHUH YKa3aHHBIX
SIBJICHH.

6.0OcHOBBI crIEMATBHON TEOPUH OTHOCUTEJIBHOCTH




6.1 OcCHOBBEI

CIIELIMAJIBHOW  TEOpHUHU
OTHOCUTEJIBHOCTHU

OObsicHeHHME 3HAYUMOCTH ONbITa MalKelbCoHa-
Mopmu. @opmynupoBanue noctynaroB. OObscHEHUE
abdexra 3amenneHuss BpeMenu. Pacuer sHeprum
MOKOSI, HWMITYJIbCA, JHEPTrUU CBOOOJHOW YaCTHIIBI.
BripaboTka HaBBIKOB BOCIIPUHUMATh, aHAIM3UPOBATH,
nepepadaThIBaTh U MPEIBIBIATH HHPOPMAIHIO B
COOTBETCTBHH C IMOCTABICHHBIMH 3aJ]a9aMH.

7.9

7.1 KBanToBas ornrtuka

JIEMEHTbI KBAaHTOBOW (PU3UKH
Hab6monenne (OTORIICKTPUICCKOTO addekra.
O0pscuenue 3akoHoB CTOJIETOBA U JaBJICHUE CBETA HA
OCHOBE KBAHTOBBIX MPEICTaBICHUM. Pacuer

MAKCHUMaJIbHOM KHHETUYECKOW SHEPIrUM JJIEKTPOHOB
npu POTOANEKTPHUUECKOM dpPekTe.

Omnpenenenue padOThI BBIX0J1a 3JIEKTPOHA MO TpaduKy
3aBUCUMOCTH MAaKCUMAQJIbHOM KUHETUYECKOU 3HEPruu
(OTO3IEKTPOHOB OT YacTOThl cBeTa. M3mepeHue
paboThl BeIxo/a AiekTpoHa. [lepeuncienue npubopon
YCTaHOBKH, B KOTOPBIX MPUMEHSIETCS
o6e3uHepmoHHoCTh  (poTtoddpdekra.  OOBsACHEHHE
KOPITYCKYJIIPHO-BOJIHOBOT'O Jyaju3Ma CBOKCTB
¢dboToHOB. OOBsICHEHHWE PO KBAHTOBOM OINTHUKH B
Pa3BUTHHU COBPEMEHHON (DU3UKHU.

7.2 ®usuka aroma

HabGnronenune nuHeityarbix cekTpoB. Pacuer yacTtoTsl
U JUIMHBI BOJIHBI UCIIyCKaeMOI'O CBETa IIPU MEPEXOIE
aToMa BOJIOpPOJa U3 OJHOTO CTAL[MOHAPHOIO
cocTosiHUA B ipyroe. OObsICHEHHE TPOUCXOXKIECHUS

JIMHEHYATOr 0 CIICKTpa aToOMa BOJOPOJa U PaA3JINIUA

JIMHENYATBIX CIIEKTPOB Pa3IMYHBIX rasos.
HUccaenoBanune JIMHENYATOTO
CIIEKTpa. HUccnenosanue MIPUHIIUIIA paboThI

JIFOMUHECLIEHTHOU Tamnbl. HaOmronenne u o0bsIcHEHHE
MpUHILIMIIA JeUCcTBUsA Jiazepa. lIpuBenenue mpumepon
WCIIOJIb30BaHUS Jla3eépa B COBPEMEHHOM Hayke |
TexHuke. Mcnons3oBanue IHTepHeTa il TOMCKa
uHpopMalMK O TMEpPCIeKTUBAX MPUMEHEHUs Jia3epa.
Brruncienue qiuHBI BOJIHEI 1€

Bpoiisist yacTUlbl ¢ U3BECTHBIM 3HAYCHUEM UMITYJIbCA.




7.3 ®dusuka aTroMHOIO
sanpa

HaGmonenne TpekoB anbga-gacTUI] B  Kamepe
Bunbcona. PeructpupoBaHue sAepHBIX U3JIYUYEHUH C
MOMOIIBI0 cueTunka ['eirepa. Pacuer sHepruu cBsi3u
aToMHbIX snep. OmnpezaeneHue 3apsja U MaccoOBOIO
YUCJa aTOMHOI'O Spa, BO3ZHUKAIOLIETO B PE3yJIbTATE
pPaaMOaKTUBHOTO pachaaa. DBeruucinenuwe >sHEpruw,
OCBOOOXKJIAIOIIEHCS MpH  PaJHMOAKTUBHOM pacmaje.
Onpenenenue  NPOAYKTOB  SIAEPHOM  pEAKLIHH.

Brruncnenue DHEPIuH,

OCBOOOXKIaromIecs  HpU  SAEPHBIX  peaKUusiX.
[Tonnmanue [IPEUMYIICCTB u HEJIOCTATKOB
UCIIOIb30BaHUsl ATOMHOM DHEPIUU U MOHU3ZUPYIOLIUX
W3IIyYEHUN B [IPOMBIILIJIEHHOCTH,
MeauuuHe. 350KeHne cyTH S3KOJIOrH4ecKuX mpooiem,
CBSI3aHHBIX c OMOJIOrMYECKUM NENCTBUEM
paauoaKTUBHBIX n3nyueHu. IIposeneHue

KJacCU(PUKALMU  3JIEMEHTAapHBIX YacTULl 10 UuX
¢usznyeckuM  xapakTepucTHkam (Mmacce, 3apsny,
BpEMEHU JKM3HM, CHOUHY U T. n1.). l[loHnmanue
[EHHOCTEH HAyYHOT'O MO3HAHHs MHUpa HE BOOOIIE IS
YeJI0BEYECTBA B LIE€JIOM, a JJISl K&KJ0r0 00yYaromerocs
JUYHO, LIEHHOCTEW OBJAJEHUS METOJOM Hay4yHOTrO
TIO3HAHUS IS TOCTHKEHUS

ycrexa B JIF000M BHUJI€ TPAKTUYECKON AESITENbHOCTH.

8.9Bosronusa Bcecestennou

8.1 Ctpoenue u

pasBurue BeeneHHou

HaGmronenue 3a 38e3namu, JIyHOU U MjlaHeTaMu B

teneckon. HaOmioneHne COMHEYHBIX TIATEH C
MOMOIIBIO TEJIECKONa U COJHEYHOIO HJKpaHa.
Hcnonb3oBaHue HNutepHera TS IIOUCKa
1300paKeHUM KOCMHUYECKHX 00BEKTOB u
uHpopMaiuu 00 ux ocobeHHoCcTsIX. OOCyx)aeHne

BO3MOKHBIX CILIEHAPUEB HBOJIOUUU BcCeleHHOu.

Hcnonb3oBaHue Nutepnera s IOUCKA

COBpeMEHHOM nHpopMaIuu 0 pa3BuTuu BeeneHHo.
Ouenka wuHbOpMaUUK C TIO3ULIHUM €€ CBOMWCTB:
JIOCTOBEPHOCTH, OOBEKTUBHOCTH, MIOJIHOTBHI,
AKTYQJIBHOCTHU U T.J.




8.2 DBoamonus 3BE3.
I'mnore3ssl
MIPOUCXOXKJICHUS
CoJIHEeUHOH CHCTEMBI

Boluucnenue »sHepruu, OCBOOOXIAIOLIEHCS TMpU
TEPMOSIEPHBIX peakuusax. DopMyIupoBKa
npobiem TEPMOSIIEPHOI
sHepreTuku. OObBsICHEHWE BIHUSHUS COJHECYHOU
akTUBHOCTM Ha 3emuto. lloHumanue  ponum
KOCMUYECKHUX HCCIIEOBAaHHUM, WX HAYYHOTO U
DKOHOMHUYECKOTO 3HAYCHUS. O6cyxnenue
COBPEMEHHBIX  THIOTE3 O  MOPOUCXOXKICHUU
CoJHEYHOH CUCTEMBI.




4. YcaoBus peajun3anuu padoyeil mporpaMmMpl AMCUHUILIMHBI
4.1. MaTepuajibHO-TeXHUYECKOE oDecreueHmne

[Ipn peanmszamuu 00pa3oBaTENbHONW MPOTPAMMBI IO  HAIPaBJICHUIO

noarotoBku  09.02.07 WudbopmariioHHbBIE CHCTEMBI W MPOTPaAMMHUPOBAHUE

UCIIOIB3YIOTCS CIIEIYIOIINE KOMIIOHEHThI MaTEPUATbHO-TEXHUYECKOM 0a3bl 11
U3YUYEHUS TUCITUTUTUHBI.

VYuebnas aynuropus 18 Ha 30 mocajouHbIX MECT JJIsl TPOBEJAEHUS YUEOHBIX
3aHATUI BCeX BHUAOB (B T.4. MPAKTUYECKOW TMOJArOTOBKH OO0Yy4YarOIIUXCs),
IPYNNOBBIX W HWHAWBUAYAIbHBIX KOHCYJIbTAalMi, TEKYIIEr0 KOHTPOJIS U
IPOMEKYTOUHOM aTTecTanuu no aapecy yi. [Ipsaummnkosa 1.14 ctp. 6 yaeOHbIiI
kopnyc 21. IlepcoHanpHBI KOMIBIOTEP C BBIXOJAOM B HMHTEPHET, JKpaH IS
OPOEKTOpa, JIOCKAa MapKepHas, IPOEKTOp, 2 KOJOHKH, YYEOHbIE CTOJIbI,
YYEHUYECKHE CTYJIbs, KJIaBHaTypa, KOMIIBIOTEpPHAsI MbIlb, HATJSIHBIE MTOCOOUS,
IUTAKATHI.

Jlekunonnsie ayauropuu 31 u 15 -no 120 nocanpounsix mect. IlepcoHanbHbIN
KOMIIBIOTEP C BBIXOJOM B HHTEPHET, SKpaH IS MPOEKTOpa, TOCKa MapKepHas,
POEKTOP, 2 KOJIOHKH, Y4YEOHBIE CTOJIbI, YUYEHUYECKHE CTYJbs, KIABHATYypa,
KOMITBIOTEpHASI MBIIIb, HATJSHBIE MMOCOOMS, IUIAKaThl, CTEHABI MO aJapecy Yil.
[IpssHumHuKoBa 1.14 cTp. 6 yueOHsiii kopnyc 21.

[Tomelienue st CaMOCTOSITEILHON paOOThl 00yUYarOIIUXCsl, Ay IUTOpUs 6, C
BBIXOJIOM B ceThb «VIHTEepHET» M JOCTYNOM B 3JEKTPOHHYIO HH(POPMALMOHHO-
o0Opa3oBaTenbHyI0 Cpely YHUBEpPCHUTETA 10 ajapecy yi. [Ipsaumnaukosa 1.14 ctp. 6
y4eOHbI Kopryc 21, cnienain3upoBaHHas MeOesb: CTOJIbl yYeHuYeckue — 6 IiT.,
ctynbsa — 12. Texnuueckue cpeicTBa oOydeHHs U MaTepuanibl: llepcoHambHbIC
KOMIIBIOTEPHI C BBIXOJIOM B UHTEPHET — 6 IIIT.

[Tomemienune nast caMOCTOATENbHON paboThl oOyyaromuxcst — LlenTpanpHas
HayuyHasa oubnuorexa umenu H.U. JKenesnosa no agpecy JlucrBeHHuuHas amies, 2,
KopIl. 1, — yuTanabHbIe-KOMITbIOTEpPHBIE 3aJIbI (Ha 50 MOCag0YHBIX MECT) C BBIXOJOM
B UHTEPHET.

Ilepeuenv He 00X00UMBIX KOMNIAEKMOG TUUEH3UOHHO20 RNPOZPAMMHOZ0
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007), Onepaunonnas cucremMa Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckuii.

3.2. YueOHasi IuTEpaTypa M pecypchbl HHPOPMAIUOHHO-00PA30BaATEIbHOI Cpe/bl

YHHBEPCHUTETA, BKJIYas NepevyeHb Y4eOHO-MeTOAMYeCcKOoro odecnedeHus: Aas

CaMOCTOSITEJILHOM PadoThl 00y4alONIUXCH MO TUCIUIIINHE



OcHoBHas1 1uTEpPaTYypa

1. Aizennon, A.E. ®usmka: y4eOHMK © TPAKTUKYM [JIsi  BYy30B/
A. E. Aiizention. — MockBa: WMzpatensctBo FOpaiir, 2021. — 335c. — (Bebicee
obpazoBanue). — [SBN 978-5-534-00487-8. — Texkcrt: anexTpoHHbIl // OOpa3zoBaTenbHas
matgopma FOpaiit [caiT].

2. ®duszuka: yueOHUK W mpakThukym Juist By3oB / B. A. Unbun, E. 10. baxTtuna,
H. b. Bunorpaznosa, II. . Camoiinenko; mnon penakuued B. A. Mnbuna. — Mocksa:
NznarensctBO FOpaiit, 2021. — 399 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-
6343-4. — Texkct: anexTponHsIil // ObpazoBatenbhas miardopma FOpait [caiir].

JlonoiHuTEIbHAS JIUTEPaTypa:

1. Ky3nenos, C. . ®usuka: ontuka. DIEMEHTbl aTOMHON M SAEpPHOU (PU3UKHU.
DneMeHTapHble 4YacTUIlpl: yueOHoe mocobue st By3oB/ C. . Ky3nenoB. — Mockaa:
N3natensctBo FOpaiit, 2021. — 301 c. — (Beoicuiee obpazoBanue). — ISBN 978-5-534-
01420-4. — TekcT: anexTpoHHbIi // O6pazoBaTenbHas margopma FOpait [cait].

Y4eOHo-MeTOAUYECKHE MATEPUAJIBI:

l.MeTtonuueckue ykazaHusi K HPaKTHUUECKUM/IabOpaTOpHBIM padoTam
(Onexrponnsiit pecypc)/ Koposun F0.U., T'opoxos J[.B., — Mocka: PTAY-MCXA,
2021 — OBC —«PT'AY-MCXA»

HNHuTepHer — pecypcebl

OnekTpoHHO-OnONMMoreunas cucrema PIAY-MCXA uMm. K.A. Tumupszesa
(mamee ObC) caiit www.library.timacad.ru

Hayunas AIEKTPOHHAs ounbnuoTexa «KubepJlennnkay -
https://cyberleninka.ru/

CereBas AIEKTPOHHAs oubnuoreka arpapHbIX BY30B -
https://e.lanbook.com/books

5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA INCIHUIIJINHBI

KoHTponb U omeHKa pe3yJbTaTOB OCBOSHUS YYeOHOW MUCHIUIUIMHBI OCYIIECTBIISICTCS
IperoaaBaTesieM B MpoIecce MPOBEIeHUST YUEOHBIX 3aHATUN B (OpME: YCTHOTO OIpoca,
BBITIOJIHEHUS TECTOBBIX 3aJaHUi, a TaKXKe MPOBEICHUS MPOMEKYTOUHOW aTTECTAIMU B
dbopmMe KOHTPOJIBHOU pabOThI U IPYTUX (GOPM KOHTPOJIS.

Pe3yabTaThl 00yyeHnst Kpurtepnu ouenkn Metoabl oneHkn
- c(hOpMHPOBAHHOCTh OnepaTUBHBIN KOHTPOJIb:
IPEACTABICHAN 0 MecTe - B YCTHOM WJIM TMCBMEHHOU
busuku B COBPEMEHHOMU bopwme;
HAy4YHOM  KapTUHE  MMpa; - TECTUPOBAHUE




IIOHUMAHHUC POJIN (1)I/ISI/IKI/I B

dbopMupoBaHUU Kpyro3opa u
(GYHKIIMOHATBHOW IPAMOTHOCTH
YeJoBeKa LTSI pelIeHHs
MIPAKTUYECKUX 3a]1aY;

- c(hopMHUPOBAHHOCTH
COOCTBEHHOW  TMO3HMIIMUA  TI0

OTHOIIICHUIO K HH(OpMAIINH 110

busnke, MOJIy4yaeMou u3

Pa3HbIX NCTOYHUKOB

-B (popMe KOHTPOJIBHON pabOTHI
U Ipyrux (popM KOHTPOJIS.

- BIaaACHUC

OCHOBOIIOJIararoIuMHU
br3uYeCKUMU MOHATHUSIMU,
TEOPHUSIMHU, 3aKOHAMU u
3aKOHOMEPHOCTSAMU; YBEPEHHOE
MOJIb30BAHUE (buznyecKou
TEPMHUHOJIOTHEN U

CHUMBOJIMKOU

OnepaTUBHBIN KOHTPOJIb:

- B YCTHOU WX
MMCbMEHHOU (hopme;
- TECTUPOBAHUE;

[MPOCMOTP U OLIEHKA OTYETOB 1O
MPAKTUYECKUM 3aHSITUSIM U B
bopme KOHTPOJIbHOU paboOThI U
npyrux (popmM KOHTPOJIS.

- BJIaICHNC OCHOBHBIMH
MCTOAAMHU HAYYHOI'O ITO3HAHUA,

HCIIOJIb3YyCMBIMHU B CI)I/ISI/IKGZ

HaOII0IcHHE, OITMCaHHeE,
U3MEpEeHUE, IKCTIICPUMEHT;
yMEHUE 0o0pabaThIBaTh,
O0OBSICHATH pE3yIbTaThl

IMPOBCACHHBIX OIIBITOB U JICJIATh

BBIBOJIbI; TOTOBHOCTh u
CIOCOOHOCTD PUMEHSTH
METO/TBI MO3HAHMUS npu

PCUICHUHU IIPAKTHYCCKHUX 3aa4

OrnepaTrBHBIN KOHTPOJIb:

- B YCTHOM WJIM TUCbMEHHOU
(opwme;

- TECTUPOBAHUE;

- IPOCMOTP U OLIEHKA OTYETOB
10 MTPAKTUYECKUM 3aHITUIM U

B (hopMe KOHTPOJIBHON pabOThI
U Ipyrux (popM KOHTPOJIS.

- c(hOpMHPOBAHHOCTh
YMCHHSI JaBaTh

KOJINYCCTBCHHBIC

OnepaTUBHBIN KOHTPOJIb:

- B YCTHOUW WJIM IMCbMEHHOU

dopme;




OIICHKH U IPOBO/IUTH
pacdeTsl 10  XUMHUYECKHUM
dbopmysiaM ¥ ypaBHEHUSIM;

- BJIaACHUC I[IpaBHJIaMHU

TEXHUKA O€30MacCHOCTU IpH
UCIIOJIb30BAHUM  XMMHYECKHUX

BCUICCTB

- TECTUPOBAHUE;
- IPOCMOTP U OLIEHKA OTYETOB
10 MPAKTUYECKUM 3aHITUIM U

B (hopMe KOHTPOJIBHOU PabOTHI
U Apyrux (opM KOHTPOJIS.




