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1 MOSICHUTEJIBHAS 3BAITUCKA

[Tporpamma o6meoOpa3zoBaTenbHON yueOHON TUCIUTIINHBI «DU3uKay MpeaHa3HauCHa IS
u3ydeHust pU3MKU B MpodecCHOHANBHBIX 00pa3zoBarenbHbIX opranu3zauusx CIIO, peanusyrommx
00pa3oBaTeNbHYI0 MPOrpaMMy CPEIHEro OoOLIero oOpa3oBaHMS B IpeleiaX OCBOCHUS OCHOBHOM
npodeccuoHaibHON  oOpazoBatenbHOM mporpammbl CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO
o0r1ero o0pa3oBaHUs IPH MOJITOTOBKE CIEIIHAIMCTOB CPETHETO 3BEHA.

[TporpamMma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obmero oOpa3oBaHws,
NPEIbABISIEMBIX K CTPYKTYpE, COJCPKAHMUIO M PE3ylbTaTaM OCBOCHHS Yy4eOHOW JWCIUILTUHBI
«®Du3nka», B COOTBETCTBUU C PeKOMEHJANMSMU 1O OpPraHU3alMH IMOJYYCHHS CPETHEro OOIIero
o0pa3oBaHus B Mpejeliax OCBOCHHS 00pa30BaTENbHBIX MPOrPaMM CPEIHEro MPOodeCcCHOHATBLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTrO 0OmIero oOpa3oBaHHs C ydeToM TpeOoBaHWH (enepanbHbBIX
rOCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M TOJIy4aeMol MpOo(ecCHy WM CIEeNUaTbHOCTH
CpeaHero MpodecCuoHaIbHOrO 00pa3oBaHus (MMChMO JlenapraMeHTa rocyapCTBEeHHOM MOJUTUKA
B chepe moaroroBku padbounx kaapos u AI1O MunobpHayku Poccuu ot 17.03.2015 Ne 06-259).

Conep:xanue nporpaMmMbl «@PH3HKa» HANIPABJIEHO HA JOCTHKEHHUE CJIeTYIOLIUX 1eJeii:

* OCBOCHHE 3HAHUH O (QyHJAMEHTAIBHBIX (PU3MYECKUX 3aKOHAX M MPUHIIMIAX, JISKAIIUX B
OCHOBE COBPEMEHHOW (PHM3MUECKOW KapTHHBI MHpa; HauOoJiee BaKHBIX OTKPBITUAX B 00JacTu
¢Gu3uKN, OKa3aBIIUX ONpEAENAIoIlee BIMSHME Ha PAa3BUTHE TEXHUKU W TEXHOJOTHH; METOJaX
HAYYHOTO MMO3HAHUS TIPUPO/IBI;

* OBJAJEHHE YMEHUSMH TPOBOAWTH HAONIOJEHWs, IUIAHUPOBATh U  BBIOJHSATH
OKCTIEPUMEHTHI, BBIBUTATh THIOTE3bI M CTPOUTH MOJEIH, MPHUMEHSTH IMOJyYSHHbIE 3HAHUS 10
buzuke 11 00bSICHEHUS Pa3HOOOPA3HbIX (PU3MUECKUX SIBICHUH U CBOICTB BEIECTB; MPAKTUYECKH
UCMONb30BaTh  (pU3MUYECKHe  3HAaHUS;  OLIGHWBAaThb  JIOCTOBEPHOCTb  €CTECTBEHHOHAYYHOIl
uH(pOopMaLnu;

* pa3BHUTHE TIO3HABATEIILHBIX HHTEPECOB, HHTEILICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IIpoliecce NPUOOPETEHHs] 3HAHMH M yMEHUH N0 (U3MKE C MCIOJIb30BAaHUEM DPa3ITHUYHBIX
HMCTOYHUKOB MH(POPMAITH U COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOIOTHIA,

* BOCINHUTAaHWE YOSKICHHOCTH B  BO3MOKHOCTH TIO3HaHHS  3aKOHOB  TPUPOJIEI,
UCTIONIB30BaHUST JIOCTM)KEHWH (HM3WKM Ha 0naro pa3BUTHS YENOBEYECKOH IMBUIM3AIINY;
HEOOXO/IMMOCTH COTPYIHUYECTBA B IMPOIECCE COBMECTHOIO BBIMOJHEHMS 33j]ay, YBaXXUTEIbHOTO
OTHOILEHHSI K MHEHHIO OMIOHEHTa PU 00CYKACHUU POOJIeM eCTECTBEHHOHAYYHOTO CO/IePIKaHUS;
TOTOBHOCTH K MOPaJbHO-3TUYECKOH OIIEHKE HCIOIb30BAHUSI HAYYHBIX JOCTH)KEHUH, UYyBCTBa
OTBETCTBEHHOCTH 32 3aIIUTY OKPYKAIOIIEH CPeIbl;

* HCIIOJIb30BAaHHE NMPHOOPETCHHBIX 3HAHUM M YMEHHWH JUIsl PELICHUs MPAaKTUYECKUX 3a1ad
MOBCEHEBHOM JKM3HHU, o0ecreyeHuss Oe30MacHOCTH COOCTBEHHOW KHM3HH, PalMOHAIHHOTO

MPUPOIONIONB30BAHUSl U OXPAHbI OKPYXKAIOIIeH Cpelbl U BO3MOKHOCTh NMPUMEHEHMsI 3HaHUHN NPU



pEIIeHUH 3a1a4, BO3HUKAIOIINX B IMOCIEIyIOMeld Tpo(heCCHOHATLHOM e TSIbHOCTH.

B mporpammy BKIIOYCHO cOjAepKaHHE, HANpaBiICHHOE Ha (OPMHUpPOBAHWE Y CTYJICHTOB
KOMIICTEHIIMHI, HEeoOXOoauMbIX s KadecTBeHHOTro ocBoeHust OIIOIT CIIO na 0a3e OCHOBHOrO
obmiero oOpazoBaHus C IMOJIYYEHHEM CPEIHEro OOIIero oOpa3oBaHUs, MPOTPAMMBI MOIATOTOBKHU

CIICHUAJIMCTOB CPCAHCTO 3BCHA.



2 OBIIIASI XAPAKTEPUCTHUKA YYEBHOW JUCHUIIINHBI «®U3UKA»

B ocnoBe yueOHOU mucturuimHbl «DuU3WKa» JIGKUT yCTaHOBKAa Ha (HOPMHUPOBAHHE Y
o0y4yaeMbIX CHCTEMBbl 0a30BBIX MOHATUN (PU3MKH W TMPEICTABICHUI O COBPEMEHHOW (hM3NYECKOM
KapTHHE MHUpPa, a TakkKe BbIpadOTKA YMEHHMH TPHUMEHATh (u3nyeckre 3HAHHS Kak B
npo¢eCCHOHATIBHOM 1eATEIbHOCTH, TaK U JUISl PELLICHUs AKU3HEHHBIX 3a/1a4.

MHorue noJjoXeHusl, pa3BUBaeMble (PU3MKON, pacCMaTPUBAIOTCS KaK OCHOBA CO3JAHUSA U
UCTOJIb30BaHUSI MH(GOPMAIMOHHBIX M KOMMYHHKAlMOHHBIX TexHonoruid (MKT) — oxHoro us
Hau0o0J1ee 3HAUMMBIX TEXHOJIOTUUECKUX TOCTUKEHUI COBPEMEHHON LIUBUIM3ALUHU.

@du3uka AaeT K1Y K TOHUMAaHUIO MHOTOYUCIICHHBIX SIBJICHUH U NPOLIECCOB OKPYKAIOLIETO
MHpa (B €CTECTBEHHOHAYYHBIX 00JIACTSAX, COLUOJIOIMH, SKOHOMUKE, SI3bIKe, JUTeparype u 1p.). B
¢u3uke GopMUPYIOTCSI MHOTHE BUBI ACATEIBHOCTH, KOTOPBIE UMEIOT METAIIPEIMETHBIH XapaKTep.
K HMM B nepByro ouepeap OTHOCATCSA: MOJAEIUPOBAHUME OOBEKTOB U IPOLIECCOB, MPUMEHEHUE
OCHOBHBIX METOJOB MO3HaHMs, CUCTEMHO-UH(POPMALIMOHHBIA aHaIu3, (POPMYIMPOBAHUE TUIOTES,
aHaJu3 U CHHTE3, CPaBHEHUE, 0000IEeHNE, CUCTEMAaTU3allus, BbISIBIEHUE IPUYMHHO-CIIEICTBEHHbIX
CBfA3€H, IMOMCK aHAJIOTOB, YIpaBl€HHE OOBEKTaMHU W mpoueccamu. VIMEHHO 53Ta JUCHMILIMHA
MIO3BOJIIET MTO3HAKOMUTH CTYAEHTOB C HAYYHBIMH METOJAMU IO3HAHMS, HAy4YUTh UX OTIMYATh
TUIIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

®dusnka UMeeT OYeHb OOJIBIIOE U BCEBO3PACTAIOILEE YMCIO MEXIUCIMIIMHAPHBIX CBS3EH,
IIPUYEM Ha YPOBHE KaK IOHATUHHOIO ammapara, Tak U MHCTpyMeHTapus. Cka3aHHOE IO3BOJISET
paccmaTtpuBath (U3MKY Kak METaJUCLUUIUIMHY, KOTOpas MpPEeJOCTaBIsSeT MEXAUCUUITTMHAPHBIN
A3BIK JUJIS1 ONMCAHUS HAYYHON KapTHHBI MUpA.

dusnka SBISETCS CUCTEMOOOPA3yIOUIMM (PAKTOPOM sl €CTECTBEHHOHAYUYHBIX Y4EOHBIX
IPEMETOB, MOCKOJbKY (DM3MYECKHE 3aKOHBI JIEKaT B OCHOBE COJAEp)KaHUS XHUMHUM, OHOJIOIHUH,
reorpauy, acTPOHOMUU U CHEIHUAJIBHBIX JUCHUIUIMH (TEXHUYECKas MEXaHHMKa, IEKTPOTEXHUKA,
AIIEKTPOHMKA U JIp.). YueOHas nucuuiuinia « Dusuka» co3/laeT yHUBEpCAIbHYIO 0a3y /Uil U3yUeHUs
oOmienpopeccuOHaNbHBIX M CIHENUANbHBIX  JUCHMIUIMH, 3aKJIaabiBas — (QyHAaMEHT  JJs
MOCJEIYIONIEro 00y4YeHuUs CTYIEHTOB.

Ob6nagast TOrMYeCKOi CTPOHHOCTHIO M ONMUPASICh HA AKCIIEPUMEHTAJIbHbIE (PAKThI, yueOHas
muciuminia «@usuka» (GopMHUpYeT y CTYIEHTOB MOAJIMHHO HaydHOE MHpOBo33peHHe. dusuka
SBJISIETCS. OCHOBOM YUEHHUS O MAaTepHAIbHOM MHUPE M pelaeT mpodaemMbl 3TOro Mupa.

Teopernueckue cBefeHus MO (U3UKE TOMOJIHSAIOTCS JEMOHCTPAMSIMHU U Ja00paTOPHBIMU
paboTamu.

N3yuenne ob6meoOpa3zoBarensHON ydeOHOW aucHMIUIMHBL  «Du3nKa»  3aBepliacTcs
HK3aMEHOM B paMKax IPOMEXYTOYHOM aTTecTallMu cTyaeHToB B npouecce ocoenus OITOIT CITO

C MOJIy4€HUEM CpeHero oouiero oopa3oBaHus



3 PE3YJIbTATHI OCBOEHUS YYEBHOMN JACHHUIIJIINHBI.
OcBoeHue cojaepKaHus YYeOHOUW IUCHUIUIUHBI «Du3MKa» 00eCleuynBacT JIOCTHKEHUE

CTYJIEHTaMH CJIEAYIOUINX PE3YIbTaTOB:

* JIMYHOCTHBIX:

- YyBCTBO IOPJOCTH M YBAKEHUS K UCTOPUH M JOCTH)KEHHSIM OTEYECTBEHHOU (prsznueckon
HayKd; (U3WYECKH TPaMOTHOE IOBEJCHHE B NPO(PECCHOHATBHON MEATEIBLHOCTH W OBITY NpHU
oOpamieHnu ¢ npudopamMu U yCTpOCTBaMU;

- TOTOBHOCThH K HPOJIOJDKEHHIO 00pa3oBaHUS U MOBBILICHHUS KBATH(UKAMKA B N30paHHON
npodecCHOHANIBHON JEeSITEIILHOCTH U 0O0BEKTUBHOE OCO3HAHHME PONIM (U3MUECKHX KOMIICTEHIIMH B
ITOM;

- yYMEHHE HCMOJIb30BaTh JTOCTH)KCHUS COBPEMEHHON (pHU3MuecKod HAayKu WU (U3UIECKUX
TEXHOJOTUH MU TIOBBIIMICHHS COOCTBEHHOI'O WHTEUICKTYaJbHOTO pa3BUTHSA B BBIOpaHHOU
npodeccoHaIbHON AEATEILHOCTH;

- YMEHHE CaMOCTOSATEIBHO T0OBIBATH HOBBIE I ce0s (pr3nuecKie 3HaHUS, UCTIONb3YS IS
ATOTO JIOCTYITHBIE NCTOYHUKH WH(POPMAIIHH;

- YMCHHUE BBICTPaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUS B KOMaHJE IO DPEIHICHHIO
00IIMX 3a7a4;

- yYMEHHME YIpPaBIsATh CBOEH IO3HABATENbHON AEATENbHOCTBIO, MPOBOJUTH CAMOOLIEHKY

YpPOBHA COOCTBEHHOTO HUHTCJUICKTYAJIbHOT'O Pa3BUTHUA;

* MeTanpeIMeTHBIX:

- HCIOJB30BAHME PA3IUYHBIX BUIOB II03HABATCIBHOW JCATENBHOCTH [UI pELICHUS
¢usznyeckux 3ajad, MNPUMEHEHHE OCHOBHBIX METOJIOB MO3HAaHUS (HAOIIOJEHMs, OINKCaHus,
M3MEpEHUS, SKCIIEPUMEHTA) JJI U3YUEHHUS Pa3IMUHbIX CTOPOH OKpYXKarolle NeiCTBUTENbHOCTH;

- HCIIOJBb30BAHME OCHOBHBIX HWHTEJUIEKTYaJIbHBIX OIl€palMii: IIOCTAaHOBKM 3aJayH,
dopMynMpoBaHUSl THUIOTE3, aHalW3a M CHHTE3a, CpaBHEHHs, OOOOIIEHUs, CHCTeMaTHU3alluy,
BBISIBJICHUSI TPUUMHHO-CJIEICTBEHHBIX CBSI3€H, MOMCKA aHAJIOroB, (POPMYIHPOBAHHUS BBIBOAOB JIS
U3YYEHHUs pa3IMYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SBICHMH U MPOIECCOB, C KOTOPHIMHU
BO3HHUKAET HEOOXOAUMOCTh CTAJIKUBATHCS B MPpoecCHOHATIBHOM chepe;

- yYMeHHe reHepHpOBaTh UJIEU U ONPEAETATh CPEACTBA, HEOOXOIUMBIE IS UX pealln3allui;

- yMEHHME HCHOJb30BaTh pa3jMYHble HMCTOYHUKM JUIsl TOJNydeHUs  (pusndeckon
nH(pOpMaliH, OLIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHe aHAJIM3UPOBATh M MPEJICTABIATh HH()OPMAIIHIO B Pa3IMYHBIX BUAAX;

- yMeHHe MyOJIMYHO NPEACTaBIATh pPE3yibTaThl COOCTBEHHOT'O WCCIIECAOBAaHUS, BECTH

JUCKYCCUM, JOCTYMHO M TapMOHHUYHO coueTas cojepkaHue u (opMbl MpeacTaBiIsieMon



nHpopmanuu;

* IpeAMEeTHBIX:

- c(OPMHPOBAHHOCTH MPEJCTABICHUNA O POJIM U MECTe (PM3UKU B COBPEMEHHON HAay4HOI
KapTHHE MHpA; OHUMaHue (PU3NYECKOH CylHOCTH HalironaeMblx BO BceneHHoM sBIeHUH, poiu
¢u3uku B GOpMHUPOBAHUM KPYyro3opa M (yHKUHMOHAIbHON IPaMOTHOCTH YeJIOBEKa JUIsl PELICHMS
IIPAKTUYECKUX 3a/1a4;

- BJIQJCHHE OCHOBOIIOJATalOMMMU (U3NYECKUMHU TIOHSATHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMHM U TEOPUSAMH; YBEPEHHOE HCII0JIb30BaHUE (PU3UUECKON TEPMUHOJIOTUU U CUMBOJIMKHY;

- BJAJCHME OCHOBHBIMH METOJaMH HAy4HOrO I1O3HAHMs, HCHOJIb3yeMbIMU B (u3HKe:
Ha0JII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHHs 0OpabaTbIBaTh pe3ylbTaThl W3MEPEHUH, OOHAPYXKHBATH 3aBHCHMOCTH MEXKIY
(bU3NUEeCKUMU BETMUUHAMU, OOBSICHATh MOJTY4YE€HHbIE PE3yJIbTaThl U JIeJIaTh BHIBOJIbI;

- c(OpMHPOBAHHOCTh YMEHUs pelaTh (pru3nyeckue 3aaauu;

- ¢(OpMHUPOBAHHOCTh YMEHUS IPUMEHSAThH MOJYyYEHHbIC 3HAHUS /ISl OOBSICHEHUS YCIOBUN
NpoTeKaHus (PU3MUECKUX SIBICHUH B Mpupojae, mpodeccHoHanbHOW cdepe W i MPHHATHUS
IIPAKTUYECKHUX PELICHUN B IOBCEAHEBHOM KU3HU;

- c(OpMHPOBAHHOCTH COOCTBEHHOW MO3MIIMHU MO OTHOLIEHHUIO K (pr3nyeckoit HHpopmanuy,

nonyqaeMoﬁ N3 pa3HbIX UCTOYHHUKOB.



4 TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanmzanuu conepkanusi 001MIe00pa3oBaTeIbHON YIEOHOW NUCIMIUINHBI «DU3HKa» B
npenenax ocBoeHus OIIOII CIIO na 6aze OCHOBHOTO OOIIEro OOpa3oBaHHs C MOJTYYEHUEM
cpeaHero o01iero oo0pa3oBaHusl MaKCUMallbHas yueOHas Harpys3ka oOydJarolIixcsi COCTaBIISCT:

o cneruanbHocTIM CITO TexHu4yeckoro nmpodus:

04HOM GopMEl 00yuenus — 182 yac,

W3 HUX ayJauTopHas (00s3aTeNibHAas) Harpy3ka oOy4aroluXcs, BKJIKOYas jJabopaTOpHBIE U
MpaKTUIeCKue 3ausTus, — 122 yac;

BHEAYJMTOPHAs] CAMOCTOSITeNIbHAs paboTa CTYIGHTOB — 55 4acoB;

KOHCYJIbTAIIHi — 5 4acoB.

3a049HOM opMbl 00yuenuss — 182 gac,

W3 HUX ayauTopHas (00si3aTenbHas) Harpy3ka OOy4arolluxcs, BKJIOYas jgabopaTopHbIE U
MIpaKTUYECKHE 3aHATHI — 32 Jaca,
BHEayJIMTOpHAsl caMOCTOsITeNIbHAsA paboTa cTyieHToB — 150 yacos.

TemMarudeckuii nNJian

Buj yueOHoii paboTbl KosmmuecTBo yacos
CnenuanbHOCTH
AynurtopHsle 3aHaTus. Coaep:xxanue 00y4eHust
C1io
oyHast popma | 3a04Has popma
o0y4eHUs o0y4eHUs

PU3UKA
Bgenenue 2
1. MexaHuka 12 3
2. MonekynstpHas ¢usuka. TepmoauHaMuka 28 1
3. DneKTpoIuHAMHKA 34 8
4. KonebaHus 1 BOJIHBI 12 5
5. OnTuka 14 5
6. DneMeHThl KBaHTOBOU (pU3MKH 14 6
7. OBomonust BeeneHHOM 6 -
Knacchast koHTpOsbHAsA paboTa 4
HUtoro 122 32
BueayautopHas camocTosiTeJibHas padoTa
[TonroToBKa yCTHBIX BBICTYIUIEHUH IO 33JaHHBIM TE€MaM,
acce, JOKIAA0B, pedepaToB, HHAUBUIYATLHOTO MPOEKTA 95 150
C UCIOJIb30BaHUEM MH(DOPMAIIMOHHBIX TEXHOJIOTUI U Ap.




Koncyabranumn

Bcero

182

182

[TpomesxyTounas arrecranus B popmMe IK3aMeHa

10




5 COJAEPXKAHUE YUYEEHOU JUCIIUILJINHBI « DU3UKA»

Beenenne

®duzuka — (yHIaMEHTaNIbHAsI HayKa O Mpupojae. EcTecTBEHHOHAYYHBIH METO]| MO3HAHUS,
€ro BO3MOYKHOCTM W TpPaHUIbl IPUMEHHUMOCTH. DKCIIEPUMEHT U TEOpHUS B IPOLECCE NO3HAHUS
npuposl. MoaenupoBanue (Gpu3NUeCKUX SBICHUN U NpoueccoB. Poib SKCHepUMeHTa U TEOPUM B
npolecce Mo3HaHUS Npuponbl. dusmueckas BennuuHa. [lorpemHocTn u3MepeHuil gpu3nueckux
BennunH. DPu3nveckue 3aKoHBL. ['paHWIBl MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. lloHsTHE O
¢dusnueckoil kapTuHe Mupa. 3Hayenue (pusuku rnpu ocBoeHuu npodeccuit CI1O u crenupanbHOCTEH
CIIO.

1. MexaHuka

Kunematuka. Mexannueckoe asuxenue. [lepememienue. Ilyts. Ckopocts. PaBHOMEpHOE
IPSAMOJIMHEMHOE  JBHWKEHUE. YCKOpeHue. PaBHONEpeMEHHOE MpPSMOJIMHENHOE [IBUJKECHHE.
CBobonHoe mnazaeHue. [IBikeHue Tesa, OpOIIEHHOrOo IOJ YIJIOM K TOpu3oHTy. PaBHOMepHOe
JBUKECHHE 110 OKPYKHOCTH.

3akonbl Mexanuku Herotona. Ilepssiit 3akon Hetorona. Cuma. Macca. mnynsc. Bropoit
3akoH HproToHa. OCHOBHOM 3aKOH Kilaccuueckod auHamuku. Tperuit 3akoH Herotona. 3akoH
BCeMHMpHOro TroteHus. I'paBuranuonnoe nozie. Cuia tsxectu. Bec. CiocoObl M3MepeHHst Macchl
Ten. CUibl B MEXaHUKE.

3aKOHBI COXPAHEHUS B MEXaHMKE. 3aKOH COXPAHEHHs HMITyJbca. PeakTMBHOE IBHKEHUE.
Pabora cunbl. PaGora moTreHuManmbHbBIX cuil. MoimHocTh. OHeprus. KuHermueckas sHeprus.
[ToreHunanbHast S>Heprus. 3aKOH COXpaHEHUS MeXaHW4yecko sHepruu. llpuMeHeHue 3aKOHOB
COXpaHEHUs.

JdemoncTpanuu

3aBUCUMOCTh TPAEKTOPUU OT BHIOOpA CUCTEMBI OTCUETA.

Bubl MexaHU4ECKOTO ABUKECHUS.

3aBUCUMOCTb YCKOPEHHs Tejla OT €ro Macchl M CUJIbI, JEHCTBYOIIEH Ha Teno. CrokeHue
CHIIL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JepopMaIiu.

Cwuutbl TpeHus.

PeakTuBHOE ABUXKEHUE.

Ilepexosa mOTeHIIMATBEHON SHEPTUN B KHHETHUECKYIO U 00PaTHO.

2.  OCHOBBI MOJIEKYJISIPHOH (PM3UKH ¥ TEPMOTMHAMHUKH

OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOM Teopuu. MneanbHblli ra3. OCHOBHBIE MOJIOKECHUS
MOJIEKYJIIPHO-KMHETHUYECKOU Teopuu. Pasmepsl M macca MOJIEKYJ M aTOMOB. bpoyHOBCKOE
newkenue. Juddysus. Cunmpl U dHEprus MeEKMOJCKYIIPHOro B3auMojaeucTBus. CTpoeHue

ra3oo0pas3HbIX, KUAKUX U TBEpAbIX Ted. CKOpOCTH IBUKEHHS MOJEKYJI M HMX HU3MEpEeHHE.

11



Nneanbusiii ra3. Jlapnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU Ta30B.
Temmepatypa u ee wu3MepeHue. [a30Bbie 3aKOHBI. AOCONIOTHBIM HYJIb TeMIEpaTypHI.
TepmoanHaMuueckas IIKajga TEMIEPAaTypbl. YpaBHEHHE COCTOSHUSA MJEaIbHOrO rasa. MoisipHas
ra3oBasi [IOCTOSTHHAs.

OcHoBbl TepmonuHaMHKU. OCHOBHBIE MOHATHUS W ONpeAeNeHUs. BHYTpeHHssl SHeprus
cucteMbl. BHyTpeHHSs 3Heprusi ujeanbHoro rasa. PaGora m Temnota kak ¢opMbl Iepenadu
sHeprum. TemnoeMKocTh. YIelbHas TEIIOEeMKOCTh. YpaBHEHHE TemioBoro Oananca. [lepBoe
Hayajo TepMoJAMHAMUKU. AnuabarHblii nponecc. [Ipunnun nedictBus terood Mammubl. KITJ]
TEIJIOBOr0 JABUraTens. Bropoe Hauano TepmoanHaMuku. TepMoanHaMUUecKas IIKajla TEMIEPaTyp.
XonoaunpHble MalnHbl. Ternosble ABurarenu. OxpaHa npupobl.

CpoiictBa mnapoB. Mcnapenue u koHjeHcanus. HacblmieHHbII map M €ro CBOWCTBa.
AOcComIOTHAasT W OTHOCHUTENbHAs BIAXHOCTh Bo3ayxa. Touka pocel. Kunenue. 3aBUCHUMOCTH
TEeMIIepaTypbl KUIIEHUs OT JaBieHus. [leperpeTsiil map u ero UCMIoOIb30BAHUE B TEXHHUKE.

CaoiicTBa )XUAKOCTEH. XapaKTEepUCTUKA KUAKOTO COCTOSAHMS BewiecTBa. [loBepXHOCTHBII
CJIOM JKHUJKOCTH. DHEprus MOBEPXHOCTHOTO CJOS. SIBJ€HMSI Ha TpaHMIE XKUJIKOCTU C TBEPIbIM
tenoM. KanusuisipHsle siBiieHus.

CBoiicTBa TBEpAbIX Tel. XapaKTepUCTUKA TBEPIOIO COCTOSHUS BEIIECTBA. YIpyrue
CBOMCTBAa TBepAbIX Ted. 3akoH ['yka. MexaHudeckue CBOWCTBAa TBEpPABIX Tel. TemiuoBoe
pacHIMpeHne TBepbIX Tel U kuakoctell. [InaBnenue u kpucrammsanusi.

JdemMoHcTpanuu

JIBu>xeHne OpOYHOBCKUX YacCTHII.

Huddysus.

V3MeHeHMe AaBIeHMs ra3a ¢ U3MEHEHUEM TeMIIepaTyphl IIPU MOCTOSHHOM 00beMe.

N3otepMuueckuii 1 ©13006apHBII MPOIECCHI.

W3MmeHeHre BHYTpEHHEHN 3HEPTUU TEJ IPU COBEPILIEHUHU paOOTHI.

Mogenp TEeIIOBBIX JBUTATEIICH.

IIcuxpomeTp u TUTPOMETP.

SIBneHus MOBEPXHOCTHOIO HATSKEHNSI U CMAYMBAHMS.

Kpucrannsl, amopdHbie BelecTBa, )KUAKOKPUCTAUINYECKUE Tea.

[Tpu u3yyeHnr NPUMEHSIOTCS aKTUBHBIE (DOPMBI IPOBEACHHUSI 3aHATHIA.

JlabopaTopHble 3aHATHS

[IpoBepka ypaBHEHHUS COCTOSIHMS UACATBHOIO ra3a

N3yuenne 3akona boins-Mapuorra

Onpenenenne Moyl yIpyrocTH Marepuaina.

Omnpenenenre kodhUIMEeHTa TOBEPXHOCTHOTO HATSKEHUS

3. DJaeKTpoauHAMHMKA
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DJIEKTPUYECKOE MOJIe. DIIEKTPUUECKHUE 3apsiibl. 3aKOH COXpaHeHHs 3apsaa. 3akoH Kyrona.
Onektpuueckoe mnojue. HampsokeHHOCTh 3iekTpudeckoro nosis. [IpuHIun cynepno3uiuu Mojeu.
PaGorta  cunm  3IEKTPOCTATUYECKOTO MOJIA. [Torenuman. PazHocte  moTeHIMAanos.
OKBUMOTEHIUAIBHBIE MMOBEPXHOCTH. CBS3b MEXK/y HAIPSIKEHHOCTHIO U PA3HOCTHIO MOTEHIIMAJIOB
3JIEKTPUYECKOrO Mois. JM3JeKTpuku B 3iekTpudyeckoM rnone. [lomspuzanms AU3IEKTPUKOB.
[TpoBoanuku B 3nexTpuyeckoMm nojue. Konnencatopsl. CoequHeHHe KOHAEHCATOPOB B OaTapero.
DHeprus 3apsKEHHOT0 KOHJEHCATOpa. DHEPIUs MIEKTPUYECKOTO MOJISL.

3aKOHBI TTOCTOSTHHOTO TOKA. Y CIIOBUS, HEOOXOAUMBIE JJII BOSHUKHOBEHHS W OIS KAHUS
aMeKTpuyYeckoro Toka. Cuia Toka M IJIOTHOCTh TOKa. 3akoH Oma ans yudactka uenu 6e3 D]IC.
3aBUCUMOCTD 3JIEKTPUYECKOIO COIPOTHUBIICHUS OT MaTepHalia, JJIMHBI M IUIOLIAAU IOIEPEUYHOIO
CEUEHUs MPOBOJHUKA. 3aBUCUMOCTb DJIEKTPUYECKOI'O CONPOTUBJICHHUSI IPOBOJHUKOB  OT
TEMIEPAaTypbl. OJEKTPOJABUXKYIIasi cuUjla HCTOYHUKA TOKa. 3akoH Owma A MOJHOW IenH.
Coenunenue mpoBoAHUKOB. CoeTMHEHHE UCTOYHUKOB 3JIEKTPUYECKON SHEPruu B Oarapero. 3akoH
Jxoyns -Jlenna. PaboTa 1 MOIIHOCTH 3JIEKTPUUECKOTO TOKa. TerioBoe qeiCTBUE TOKA.

DONEeKTpUUECKUH TOK B Pa3IMYHBIX Cpelax. OJIEKTPUYECKUI TOK B IOJIYIPOBOJHHUKAX.
CobcTBeHHAas TPOBOIUMOCTH MOIYIIPOBOAHUKOB. [10TyIpOBOTHIKOBBIE TPHOOPHI.

MarnuTtHoe noje. BeKTop MHAYKUMHW MarHUTHOrO noiid. /leficTBMe MarHUTHOIO MOJs Ha
IPSIMOJIMHEMHBINA TNPOBOJHUK C TOKOM. 3akoH Amrmepa. B3aumoneicTBue TOKOB. MarHUTHBIN
notok. PaboTa mo nepemenieHuio MpoBOIHUKA C TOKOM B MarHUTHOM 1osie. [[eficTBue MarHUTHOTO
noyist Ha JBKymiics 3apsa. Cuna Jlopenma. OmpenenieHue yaeabHOTO 3apsifa. Y CKOPUTENIH
3apsKEHHBIX YaCTHIL.

DneKTpoMarHuTHas MHAYKUUS. DJIEKTpOMarHuTHas MHAYKLIMS. BuUXpeBoe 3nexkTpuyeckoe
nosie. CaMOMHAYKIMS. DHEPTUsi MArHUTHOTO TOJISI.

JdemMoHcTpanuu

B3anMopeicTBre 3apsyKeHHBIX TEll.

[IpoBOIHMKY B 3IEKTPUUECKOM IOJIE.

JIMnIIEeKTPUKHU B 3JIEKTPUUECKOM TOJIE.

Konpaencaropsi.

TenmoBoe AeHCTBUE AIEKTPUUECKOTO TOKA.

CobcTBeHHAs U TPUMECHAsI TPOBOANMOCTH TIOTYITPOBOHUKOB.

ITonynpoBOHUKOBBIN THOJ.

Tpansucrop.

OmneIT Opcrena.

B3auMozeicTBre IpOBOIHUKOB C TOKAMM.

ONeKTpOABUTATED.

DNeKTPOU3MEpPUTENbHbIE TPUOOPHI.
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DNeKTpOMarHuTHasi UHIYKIIHS.

OnbiTel Dapajes.

Tpauchopmarop.

[Tpu u3yyeHNH MPUMEHSIOTCS AKTUBHBIC W MHTEPAKTUBHBIC (POPMBI IPOBEICHHUS 3aHSATHIA.

JlaGopaTropHble 3aHATHSA

N3amepenne 3/IC 1 BHYTPEHHETO .CONPOTUBIICHUSI ICTOYHHUKA.

N3ydeHue nocnea0BaTeabHOro COEAMHEHNS IPOBOIHUKOB.

N3ydeHne napasuieapHOro COeAMHEHNS IPOBOJHHUKOB.

4. KoJsie0aHus1 U BOJIHBI

Mexanuueckue konebanus. KonebatenbHoe nBuxkeHHe. [‘apMoHHYecKue KoieOaHMUs.
CBoOosiHBIE MexaHHueckue KoseOaHus. JIuHeliHble MeXxaHMuYecKHe KoyeOaTeNIbHbIE CHUCTEMBI.
[IpeBparenue 3Hepruu Mnpu KosiedarenbHoOM JBHKEeHUU. CBOOOHBIE 3aTyXalOIUe MEXAaHUYECKUE
KosieOaHusl. BeIHyX/IeHHbIE MEXaHHUUECKHUEe KojaeOaHusl.

VYupyrue Boansl. [lonepeunsie 1 npo10IbHBIE BOJHBI. XapaKTEPUCTUKU BOJIHBI. Y paBHEHUE
TUIOCKOH Oeryiield BonHbl. MHTEepdhepennus BomH. [TorsTre o qudpakiuu BoiH. 3BYKOBBIE BOJHBI.
VYapTpa3ByK M €ro IpUMEHEHHE.

DNeKTpOMarHuTHhIE  KoJeOaHUs. CBoOOIHBIE ~ DJEKTPOMArHUTHBIE  KOJeOaHUs.
[IpeBparienue sHeprun B KojaebaTeIbHOM KOHTYpe. 3aTyXarolue 3JeKTPOMarHUTHbIE KONeOaHUs.
['eHepaTop HeE3aTyXawIIUX OJIEKTPOMArHUTHBIX KoJeOaHUN. BBIHYXIEHHBIE JJIEKTPUUYECKUE
koneOanus. Ilepemennbiii Tok. ['eHeparop mnepemeHHOro ToKa. EMKOCTHOE W WHIYKTHBHOE
COINPOTHUBIICHUSI TIEPEMEHHOr0 TokKa. 3akoH OMa sl 3JIeKTPUUECKON LIeNU MEepEeMEHHOro TOKa.
Pabora u mourHOCTH mepeMeHHOro Toka. ['eHeparopsl Toka. Tpanchopmaropbl. Toku BbICOKOM
gacToTsl. [lonyuenue, nepenaya u pacnpeesieHue 3JIEKTPOIHEPTUN.

DONeKTpOMarHuTHbIE BOJHBL. OJEKTPOMAarHUTHOE TOJ€ Kak OCOOBIM BHJ MaTepuu.
OnexkTpoMarHuTHbIe BoJIHBI. Bubpatop I'epuia. OTKphITHIN KoneOaTenbHbIM KOHTYp. M300peTeHue
panuo A.C. ITonoseiM. [loHATHE 0 pagnocBsa3u. [IpuMeHeHne 2IEeKTPOMArHUTHBIX BOJIH.

JdemMoHcTpanuu

CB00OOIHBIE U BBIHYX/IEHHbIE MEXaHNYECKHE KOJeOaHu .

Pesonanc.

OO6pa3oBaHue 1 pacrpoOCTpaHEHUE YIIPYTUX BOJIH.

CB00O/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMS.

W3nyuenue u npuem 3JeKTPOMarHUTHBIX BOJIH.

Pagnocssse.

[Tpu u3yyeHnr NPUMEHSIOTCS AKTUBHBIE (DOPMBI IPOBEACHHUSI 3aHATHIA.

JlabopaTopHble 3aHATHS

Ompenenenne yCKOPEHUs: CBOOOTHOTO TaICHUSI.
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S. Onruka

IIpupona ceera. CKOpOCTh pacHpOCTPAaHEHUs CBETA. 3aKOHbI OTPAXKEHUS U MPEIOMIICHUSA
cgeta. [lonnoe otpaxkenue. Jlunssl. ['na3 kak ontuyeckas cucrema. OnrTudeckue mpudopsbI.

BonHoBbie cBoiicTBa cBeta. WHTepdepenius cBera. KOrepeHTHOCTh CBETOBBIX JIyHYCH.
Nutepdepeniius B TOHKWMX TuleHKax. Ilomocer paBHod Ttommuebl. Komsna HperoTona.
Hcnonb3oBanue uHTEpPEepeHINN B Hayke M TexHuke. Judpakuus cBera. udpakuus Ha menu B
napajyiensHeix Jrydax. Jludpakumonnas pemertka. [lonstue o romorpaduu. Ilomspuzanus
noriepeunbix BosH. [lomspusanums cera. JIBoliHoe nydenpenomieHue. [lomsapounsl. Jucnepcus
cBeta. Bunel cnektpoB. Cnektpsl ucnyckaHus. CHEKTpbl IHOIVIOMIEHUs. YJIbTpaduoleToBOe U
uH(pakpacHoe u3nydeHus. PenrrenoBckue syun. VX mpupoja u cBoHCTBa.

JdemMoHcTpauuu

3aKOHbI OTPAXKEHHUS U TPEIOMIICHHSI CBETA.

[losiHOE BHYTpEHHEE OTpaKEHHUE.

Ontuyeckue NpuOOpBHI.

WuTepdepenns cera.

Hudpaxius ceera.

[TonApuzanus ceera.

[Tonmy4yeHue crniekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIeTKH.

[Tpu n3yyeHnH NpUMEHSIOTCS aKTUBHBIE ()OPMBI IIPOBEICHHSI 3aHATHH.

JlaGopaTopHble 3aHATHSA

Omnpenenenne nokasarenisi MPEeOMIICHHs BEIIECTBA.

Onpenenenne ONTUYECKON CHIIBI JIMH3BI.

Omnpenenenne AJIMHBL CBETOBOW BOJIHBI

N3mepenne 0CBEemEeHHOCTH.

6. DJeMeHTHI KBAHTOBOI (PU3NKH

KBanrtoBas ontuka. KBanroBas runoresa [Inanka. @oronsl. BHemHui GpoToanekrpudeckuit
addexr. Buyrpennuit poroaddext. Tumbl GoTod1€MEHTOB.

®uznka aroMa. Pa3BuTue B3IUISIIOB HAa CTPOEHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
CrieKTpax Bojopoaa. SAnaepnas monens aroma. Onbite O. Pesepdopaa. Monens aTroma Bogopoaa mo
H. bopy. KBanTOBBIE reHEpATOPEI.

®duszuka aToMHOro A1apa. EctecTBeHHas paAMOaKTUBHOCTh. 3aKOH PaIMOAKTUBHOIO pacnaja.
CrniocoObl HaOMIOAEHUST M PETUCTPAllUU 3apsKeHHBIX YacTull.. CTpoeHue atoMHoro sapa. Jledexr
Macchl, PHEpPrusl CBSI3M W YCTOMYMBOCTH ATOMHBIX fjep. SnepHble peakinuu. MckyccTBeHHas
pannoakTUBHOCTh. JleneHue Tsokenblx snep. LlenHas sinepHas peakuus. YnpasiseMmas LENHas
peakuus. Snepssiii  peakrop. IlonydeHue paaMOAKTUBHBIX M30TOIIOB U UX IPUMEHEHHE.

buonornyeckoe neicTBUE pauOaKTUBHBIX U3JIYYEHUM. DJIEMEHTAPHBIE YACTUIIBI.
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JdemoHcTpaumnu

dotorddexr.

JInnenyaTsle CIIEKTPHI PA3JIMYHbIX BEILIECTB.

Nznyyenue nazepa (KBaHTOBOTO T€HEPATOPA).

CUeTurK MOHU3UPYIONUX U3JTYyYEHUH.

[Ipu u3yyeHUH NPUMEHSIOTCS aKTUBHbBIE W MHTEPAKTHUBHBIE (POPMBI TPOBEICHUS 3aHATHI.

JlabGopaTopHble 3aHATHSA

N3mepenue MOITHOCTH /103bI BHEIIHETO U3ITyYEHUS

7. Dpoarouus Beeennoii

Crpoenue u pasurue Bcenennoil. Hama 3Be3nnas cucrema — [anmaktuka. [lpyrue
ranaktuku. beckoneunocte Bceenennoit. [lonsitue o kocmosoruu. Pacmmpsironnasics Beenennas.
Mopens ropsiueii Beenennoii. CtpoeHue u npoucxoxaeHue ['anakTux.

Oogronus 3Be31. I'unoresa npoucxoxaeHuss CoaHEeUHOU cucTeMbl. TepMOosIepHbIil CUHTES.
[Ipobnema TtepmosinepHoit »Hepretuku. OHeprus ConHila W 3Be3[. OBOJIONUS  3BE3.
[Ipoucxoxaenne CoMHEUYHON CUCTEMBI.

JdemMoHcTpanuu

dororpaduu miaHeT, celaHHble ¢ KOCMHUYECKHX 30H/I0B.

Kapra JlyHs! 1 miaser.
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6 TEMbI PE®EPATOB (IOKJIAOB), UTHAUBUAY AJIBHBIX ITIPOEKTOB.
Anexkcannap ['puropbeBud CTOJIETOB — PYCCKUH (DU3BUK.

Anexcanap CrenanoBud [1ornoB — pycckuil ydaeHslid, H300peTaTeb paano.
AnbTepHaTUBHAs YHEPIrETHKA.

AxycTruyeckue CBOMCTBA MOITYIPOBOJHUKOB.

Anpnpe Mapu Amnep — OCHOBOIOJIOKHUK 3JIEKTPOAUHAMUKH.

ACUHXpPOHHBIN JABUTaTENb.

Acrepounpl.

ACTpOHOMMS HAIIUX JHEH.

© 0o N o g B~ w D PE

ATomHas (1)1/131/11(3. H3oTomnkl. HpHMeHeHI/Ie paarOaKTHUBHBIX U30TOIIOB.

[ERY
o

. beckoHTakTHBIE METO/IBI KOHTPOJIS TEMIIEPATYPHI.

[
[

. bunosspHbie TPaH3UCTOPHI.

=
N

. bopuc CemenoBuy SIxobu — puszmnk u n3o0perarensb.

=
w

. Benmuaiimme oTkppITUs QU3HKY.

[EEN
NN

. Bupapel anextpuueckux paspsaoB. DIEKTPUUECKUE pa3psiibl HA CIykOe YeloBeKa.

=
ol

. Bnusnue nedextoB Ha pU3NUECKHE CBONCTBA KPUCTAIIIOB.

=
D

. Bcenennas u TemHas MaTCpus.

-
\‘

. T'anuneo I'aauneit — ocHOBaTeNIb TOYHOI'O €CTECTBO3HAHUS.

=
oo

. Tonorpadus u ee npumeHeHue.

[ERY
O

. JIBMKeHHe Tena NepeMEeHHOM MacCCHhl.

N
o

. Audpakius B HaleH KU3HHU.

N
[

. >KI/II[KI/IC KpHUCTaJJIbI.

N
N

. 3akonbl Kupxroda 1 s5nekTpuyeckoi 1emnu.

N
w

. 3aKOHBI COXPAaHCHUSA B MCXAaHHKE.

N
~

. 3HaueHue OTKphITUl ["amuies.

N
ol

. Urops BacunseBuu KypuatoB — (u3Hk, opraHuzatop aToOMHON HayKH U TEXHUKH.

N
(o3}

. Hcaax Hpl0TOH — co3faTenb KIaCCUYeCKON (hU3UKH.

N
By

. Ucnonp3oBanme 2IeKTPOIHEPTUU B TPAHCTIOPTE.

N
oo

. Knaccmbnxaum{ M XapaKTCPUCTHUKHU SJICMCHTAPHBIX YaCTHII.

N
©

. KOHCTPYKI_II/IOHHEUI MMPOYHOCTH MAaTCpHUajia U €€ CBA3b CO CTPYKTypOﬁ.

w
o

. KOHCTPYKI_II/IH W BHUJIBI JIA3CPOB.

w
iy

. Kpuosnexrponuka (MUKpPOIJIEKTPOHUKA U XOJION).

w
N

. .Ha3epHLIe TCXHOJIOTMH U UX MCIIOJIB30BAHUC.

w
w

. Jleonapmo na BuH4un — ydeHbIi 1 U300peTaTeb.
34. MarnuTHble U3MepeHUus (MPUHIMIBI MOCTPOCHHUS NPUOOPOB, CHOCOOBI HM3MEPEHHS

MarHuTHOTO TTOTOKA, MATHUTHON UHIYKITUH).
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35. Maiikn ®@apajeit — co3aarenb y4eHHs 00 JJIEKTPOMarHUTHOM TIOJIe.

36. Makc [1nank.

37. Meroa MEUYECHBIX aTOMOB.

38. Meroapl HAOTIOCHUS U PETUCTPALIUN PATUOAKTUBHBIX H3TYICHUN U YaCTHII.

39. Metoapl onpeiesieHUs IIOTHOCTH.

40. Muxaunn BacunbeBnu JIOMOHOCOB — yU€HBIN SHITUKIIOTICHCT.

41. Mopenu atoma. OnsiT Pesepdopna.

42. MonexkynsapHO-KMHETUYeCKas TEOPHsI HJICATbHBIX T'a30B.

43. MonHus — ra3oBblil pa3psij B IPUPOIHBIX YCIOBUSX.

44. HaHOTeXHOJOTHS — MEKIUCIUILUIMHAPHAS 00JacTh PYHIAMEHTAIbHOU U MPUKIIATHOM
HAyKW U TEXHHUKH.

45. Huxkouna Tecna: ;kM3Hb U HEOOBIYAWHbBIE OTKPBITHUS.

46. Huxkomnaii KonepHuk — co3naTenb TeTUOLIEHTPUYECKON CHCTEMbI MUPA.

47. Hunbc bop — onuH U3 co3aareneld COBpEMEHHON (BU3HKH.

48. Hyxneocunres B0 BeeneHHOM.

49. OObsicHeHue (POTOCHUHTE3A C TOUKH 3pEHHS (PU3HKH.

50. Onrtuueckue SBJICHHS B IPUPOJE.

51. OTkpbITHE U TPUMEHEHHE BHICOKOTEMIIEPATYPHOI CBEPXIPOBOIUMOCTH.

52. TlepemeHHBIN ANEKTPUUECKHUI TOK U €ro MpUMEHEHHE.

53. [lna3ma — geTBepTOE COCTOSIHUE BEIIECTBA.

54. Tlnanetsl COTHEYHOW CHCTEMBI.

55. TlomaympoBOAHUKOBBIE JATYUKHA TEMIIEPATYPHI.

56. IIpuMeHeHUE KUIKUX KPUCTAIIIOB B IPOMBIIUIEHHOCTH.

57. IlpuMeHeHueE sIIEPHBIX PEAKTOPOB.

58. Tlpupona peppomarHeTusma.

59. TIpobnembl HKOJIOTHH, CBS3aHHBIE C UCIIOJIB30BAHUEM TETIOBBIX MAIIIKH.

60. IIpou3BoAcTBO, Mepeaaya U UCIOIb30BAHHUE YICKTPOIHEPTHH.

61. TIpoucxoxaenue COTHEYHON CHCTEMBI.

62. TIpe3odnexTpudeckuii 3(HeKT ero MpUMEHECHHE.

63. PazButue cpeacTB CBS3M U PaaMo.

64. PeakTuBHBIC IBUTATEIN U OCHOBHI pa0OTHI TETJIOBOM MAIIIUHBI.

65. PenmkToBOC M3MyYEHHE.

66. PentrenoBckue imyun. Mcropust otkpsiTus. [Ipumenenue.

67. Poxnenue u 3BONIOLNS 3BE3.

68. Pousp K.O. L{M0OIKOBCKOTO B pa3BUTHH KOCMOHABTHUKH.

69. CBeT — 2JIeKTpOMarHuTHas BOJTHA.
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70. Cepreii ITaBnoBuu KoposieB — KOHCTPYKTOpP M OpPTaHHM3aTOp MPOW3BOJCTBA PAKETHO-
KOCMHUYECKOW TEXHUKH.

71. Cunbl TpeHus.

72. CoBpeMeHHas CIyTHUKOBAsSI CBS3b.

73. CoBpeMeHHas GpuznuecKas KapTHHA MUpa.

74. CoBpeMEHHBIE CPEJICTBA CBS3H.

75. ConHlle — MCTOYHMK KU3HU Ha 3emiie.

76. Tpancdopmaropsl.

77. YnbpTpa3ByK (IOJIy4eHHE, CBOMCTBA, IPUMECHCHHE).

78. YmpapisieMblii TEpMOSACPHBIN CUHTES.

79. Yckoputenu 3apsyKEHHBIX YACTHII.

80. ®wusmka u My3bIKa.

81. dusnueckue cBoicTBa aTMOC(hEpHI.

82. doTO31EMEHTHI.

83. ®oroaddekr. [Ipumenenue sienus Gpotordpdexra.

84. Xanc Kpuctuan Dpcres — OCHOBOMOJIOXKHHK 3JIEKTPOMAarHETU3MA.

85. YUepHbIe IBIPHI.

86. Illkana 31€eKTPOMarHUTHBIX BOJIH.

87. Dxonoruyeckue mpodaeMbl 1 BOZMOXKHBIE ITYTH UX PEILICHHUS.

88. DrnexTpoHHAs MPOBOIUMOCTH METAILIOB. CBEPXIIPOBOIMMOCTD.

89. Dmumnmii Xpuctuanosuu JleHn — pycckuid GU3MK.
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7 XAPAKTEPUCTHUKA OCHOBHBIX BHUJIOB YYEBHOW IESTEJIbHOCTH

CTYJAEHTOB
Copnepxanue XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTY/ICHTOB (Ha
o0y4eHHs YPOBHe y4eOHBIX AeiCTBHI)
Beenenue YMeHUs NOCTaHOBKU LieJIed J1eTeIbHOCTH, IUIAHUPOBaHUsI COOCTBEHHOI

JEeATEIbHOCTH U JOCTUXKEHUs IIOCTaBJICHHBIX LEJei, IPEeIBUICHUS
BO3MOJKHBIX PE3YJITATOB 3TUX ACUCTBUM, OPraHU3ALUU CAMOKOHTPOJIS U
OLICHKH ITOJIy4€HHBIX PE3yJILTATOB.

Pa3Butue crnocoOHOCTH SICHO M TOYHO M3J1araTh CBOU MBICIIH, JTOTHYECKH
00OCHOBBIBaTh CBOIO TOYKY 3pPEHMS, BOCIPHUHMMATh U aHAJIU3UPOBATH
MHEHHSI COOECETHHKOB, NMPU3HABas IMPAaBO JPYroro 4elioBeKa Ha HMHOE
MHEHHUE.

IIpousBeneHne u3MepeHuss (PU3MUECKUX BEJIUYMH U OLEHKA I'PaHMILIBI
IIOIPEIIHOCTEN U3MEPEHUN.

[IpencraBnenue rpaHulbl MOTPEHIHOCTEN HM3MEPEHUHN INPU IOCTPOCHUU
rpaduKoB.

YMeHue BbICKa3bIBaTh TUIIOTE3bl Uil  OOBSICHEHUS HAOII0JaeMbIX
SIBJICHU.

YMeHue npeiaratb MOACIIH SABJICHUM.

VYkazaHue TpaHUl] NPUMEHUMOCTH (U3MUECKUX 3aKOHOB. M3moxeHue
OCHOBHBIX II0JIOKEHUN COBPEMEHHOW Hay4HOW KapTHHBI MUPA.
[IpuBeneHre npUMEpOB BIUSHUS OTKPHITUH B (PU3HMKE Ha MpOrpecc B
TEXHUKE U TEXHOJIOTUH IIPOU3BOJICTBA.

Wcnonp3oBanue MHTepHeTa 115 moucka HHGpopManuu

1. MEXAHHUKA

Kunematuka

IIpencraBineHne  MEXaHMYECKOTO  JIBWJKEHUS  Tela  YPaBHEHMSIMHU
3aBUCHUMOCTH KOOPAMHAT U NMPOEKIUEN CKOPOCTU OT BPEMEHH.

[IpencraBieHre  MEXaHWYECKOTO  JBMKEHHMS ~ Tela  rpaduxamu
3aBUCHUMOCTH KOOPAMHAT U MPOEKIUEN CKOPOCTU OT BPEMEHH.

Omnpenenenne KOOpAMHAT NPONAEHHOIO IYTH, CKOPOCTH M YCKOpPEHUs
Tena Mo rpapukaM 3aBHCHUMOCTH KOOPAMHAT M MPOEKIUH CKOPOCTH OT
BpemeHH. OrpeneneHre KOOpJAWHAT TMPOUIEHHOTO IyTH, CKOPOCTH H
YCKOpPEHUS Teja M0 YpaBHEHUSM 3aBUCUMOCTH KOOPAMHAT M IMPOEKIMM

CKOpPOCTH OT BPCMCHHU.

[TpoBenenune CPaBHUTEILHOTO aHam3a PaBHOMEPHOTO "
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PaBHOTIIEPEMEHHOTO IBUYKECHHIA.

VYKazaHue  HCHOJIB30BAHMUSL  IOCTYNATEIbHOTO W BPALIATEIBHOTO
JIBIKCHUHU B TEXHUKE.

[Ipuobperenre ombiTa padOTHl B TPYIIIEC C BBITOJTHECHHUEM DPAa3TUYHBIX
COIIMAJIbHBIX POJICH.

[Ipencrasnenne nHGOpPMALIMK O BUIAX JIBIKEHUS B BUIC TAOJIUIIBI

3aKOHBI COXPAHEHHUS B

MCXaHHUKC

[IpuMeHeHne 3aKkoHa COXpAaHEHHS HMMIYJIbCa IS  BBIYMCICHHS
W3MEHEHUN CKOPOCTEH TeJ IPH UX B3aUMOJIECUCTBUSAX.

N3mepenune paboThl CUI U N3MEHEHHE KHHETUYECKON YHEPTUH Tea.
Beruncnenue paboThl CHUIT M K3MCHEHHSI KHHETHYECKOW SHEPTHHU Tea.
Brluucnenne noTeHIMAIbHON SHEPTUU TEN B TPABUTALIMOHHOM IIOJIE.
OmnpeneneHre TOTEHIMAIBHONH SHEPrUu ynpyro jaeGopMupoBaHHOTO
TeJa MO U3BECTHOU JeOopMAaIH B KECTKOCTH Tea.

[IpuMeHeHne 3aKOHa COXpPaHEHUS] MEXaHUYECKOM SHEPIUM MpU pacuerax
pe3yabTaTOB B3aUMOJCHCTBUN TEJ I'PAaBUTALIMOHHBIMUA CHUJIAMHU U CUJIAMHU
YIPYTOCTH.

VYkazaHue rpaHui] MPUMEHUMOCTH 3aKOHOB MEXAHHKHU.

VYkazanue yueOHBIX TUCHUIUIMH, TPU U3YUYEHUU KOTOPBIX HUCIOJB3YIOTCS

3aKOHBI COXpaHCHUA

2. OCHOBBI MOJIEKYJISIPHOM ®W3UKHA U TEPMOJJUHAMUKHA

OcHoBBI
MOJIEKYJIAPHOMI
KMHETUYECKON TEOPHH.

HNneanpHbrii ra3

BbimonHeHne  HKCHEPUMEHTOB,  CIyXKAllMX  JJIs1  OOOCHOBaHUS
MOJIEKYJIsIpHO-KMHeTn4eckoil Teopun (MKT).

Pemenue 3agay ¢ NpUMEHEHHEM OCHOBHOI'O YpPaBHEHHUS MOJIEKYISIPHO-
KUHETHUYECKON TEOPHUU T'a30B.

OmnpeneneHue mapaMeTpoB BeIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBaHUU yYpaBHEHUS COCTOSIHUSI UJI€AIbHOTO Ta3a.

Omnpenenenve mnapaMeTpoB BelIeCTBa B Tra3000pa3HOM COCTOSHUU H
MPOUCXOAIIMX TporieccoB mo rpadukam 3asucumoctd p (T), V (T), p
(V).

OxcnepumenTtanbHoe uccnegoanue 3asucumoctu p (T), V (T), p (V).
[IpencraBnenne B Bujge TpaduKOB H30XOPHOTO, H300apHOTO U

HU30TCPMHUUYCCKOT'O IMPOUCCCOB.

Brrunciienne cpelHell KWHETHYECKOM SHEPrUM TEIUIOBOTO JIBHXKEHUS
MOJIEKYJI TT0 U3BECTHOM TeMIepaType BEUIeCTBa.

Bricka3pIBanue ruroTe3 JJIsL 00BACHEHHS Ha6JIIOI[a€MBIX SIBJICHUM.
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Vkazanne T'paHull IPUMCHHUMOCTHU MOJCIN ((H,Z[C&HBHBIP'I ra3» M 3aKOHOB

MKT

OCHOBBI

TEPMOANHAMHKN

W3mepenune KoiamyecTBa TEIJIOTHI B MpoLEccax Teruonepenayn. Pacuer
KOJIMYECTBa TEIUIOThI, HEOOXOAMMOIO JUIsl OCYIIECTBIICHUS 3aJaHHOTO
mpolecca ¢ Terionepeaayeii. Pacuer u3aMeHeHuss BHYTpEHHEH SHEpruu
TeN, padOThl U MEPEAAHHOTO KOJIWYECTBA TEIUIOTHI C HCIOIh30BAHUEM
MIEPBOT0 3aKOHA TEPMOIMHAMHUKH.

Pacuer paboTs1, coBepiieHHOM ra3zoM, 1o rpaduky 3aBucumoctu p (V).
Boruncnenmne paboTsl raza, COBEpIICHHOMN NMPU U3MEHEHUU COCTOSIHHS T1O
3amMKkHyTOMY Itukily. Beruncnenue KIIJ| npu coBepiieHnu razom padboThl
B MPOIIECCaX U3MEHEHUSI COCTOSHUS 10 3aMKHYTOMY ITUKITY. OObsICHCHHE
MIPUHIIMIIOB IEHCTBUS TEIJIOBBIX MAIIMH. J[eMoHcTpanus poiau GU3NKU B
CO3/IaHUU U COBEPIICHCTBOBAHUU TEIJIOBBIX JBUTaTENICH.

W3noxeHne CyTH HKOJIIOTHYECKUX TpoOieM, 00yCIOBIEHHBIX paboToit
TEIUIOBBIX JBUTATENICH W TMPEIIOKCHUE MYyTH WX pPEHIcHHs. YKa3zaHue
TpaHUll TPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHU. YMEHHE BECTH
JIMAJIOT, BBICIYIIMBATh MHEHHE OMIOHEHTAa, Y4acTBOBAaTh B JIUCKYCCHH,
OTKPBITO BEIPAXaTh M OTCTAUBATH CBOIO TOUKY 3PCHHUSI.

VYkazaHue y4eOHBIX JWCIHILINH, TIPH H3yYEHUU KOTOPBIX HCIIOIB3YIOT

y‘le6HHI>i MaTepuall «OCHOBEI TCPMOANUHAMUKU»

CaoiicTBa Mapos,
JKUJIKOCTEH,  TBEPIBIX

TCII

H3mepenue BIaXHOCTH BO3yXa.

Pacuer komMuecTBa TEIUIOTBI, HEOOXOAUMOIrO JUISl OCYLIECTBICHHS
mporecca Mepexoaa BeEllecTBa M3 OJHOIO arperarHoro COCTOSHUSA B
JApYroe.

DKcrepuMEHTAJIbHOE HCCIIeI0BaHUE TETJIOBBIX CBOWCTB BELIECTBA.
[IpuBeneHne mnpuMepoB KaNWUIPHBIX SIBIEHUH B OBITY, HpHUPOJE,
TEXHUKE.

HccnenoBanne MeXaHMYECKUX CBOWMCTB TBEpAbIX Tel. [Ipumenenue
¢u3nueckux  TOHSATHUH U 3aKOHOB B ydyeOHOM  Marepuale
po¢eCCHOHATIBHOTO XapaKTepa.

Hcnonb3oBanue MHTEepHETa /U1 MoMcka MH(OpMAIMKM O pa3paboTKax M

MIPUMEHEHUSIX COBPEMEHHBIX TBEP/bIX U aMOP(PHBIX MaTEPHAIOB

3. 2JIEKTPOJAUHAMMUKA

DJIeKTpOCTaTUKA

Breraucnenue cun BSaHMOﬂeﬁCTBHﬂ TOYCYHBIX JJICKTPUYCCKUX 3apsA10B.

Brranciaenue HAIMpsOKCHHOCTH  DJICKTPUYCCKOro  IoJiA  OAHOTO U
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HECKOJIBKMX TOYEYHBIX DJICKTPUUECKUX 3aPsIIOB.
Breraucnenue noreHuuajlia 3JCKTPHUYCCKOI'0 IMOJd OAHOTO W HECKOJBKHX
TOYEUYHBIX JIEKTPUYECKUX 3aps0B. MI3MepeHne pa3HOCTH OTEHIMAIIOB.
W3mepenue 3HEprun EKTPUYECKOTO MOJIS 3apSHKEHHOIO KOHACHCATOPA.
Bbeluncnenue  PHEpruM  JNEKTPUYECKOTO  MOJIA  3apsDKEHHOTO
KOHJICHCATOPA.

Pazpabotka 1miaHa ¥ BO3MOXKHOU CXEeMbI ACUCTBUI IKCIIEPUMEHTAIHLHOTO
ONpEACICHUsT DJIEKTPOEMKOCTH KOHAEHCATOpa M IUIJIEKTPUYECKOU
IIPOHULIAEMOCTH BEUIECTBA.

[IpoBeneHne  CpaBHUTENBHOTO  aHaIM3a  IPABUTAUMOHHOIO M

QJICKTPOCTATHUYCCKOI'O nojeu

ITocTosSHHEIN TOK

N3mepenue wmomHocTH 3nekTpudeckoro Toka. W3mepenue OAC u
BHYTPEHHETO COMPOTHBIICHHS ICTOYHHUKA TOKA.

BrimonHeHne pacyeToB CHIIBI TOKAa W HANPSKCHWH HAa ydacTKax
ANEKTPUYECKUX LieTnei( ¢ UCMOIb30BaHNEM aKTUBHBIX (hOpM 00ydeHus).
OObscHEHNE Ha MpUMeEpE IIEKTPUUYECKOM LeNU ¢ ABYMS HMCTOYHUKAMU
toka (OD/JC), B KakoMm ciy4yae HCTOYHUK OJJIEKTPUUYECKON HHEPruu
paboTaeT B pekuMe reHepaTopa, a B KAKOM — B PEKUME MOTPEOUTEIS.
OmnpeneneHue  TeMmIepartypbl  HUTH  HakajduBaHus.  V3mepeHue
AIIEKTPHUYECKOTO 3apsi/ia dIEKTPOHA.

CHsiTHE BOJIBTAMIIEPHON XapaKTEPUCTUKHU N0/,

Hcnonb3oBanne MHTepHeTa [UId MOMCKa MH(POPMALUU O MEPCHEKTHBAX
Pa3BUTHS [TOJYTIPOBOIHUKOBOM TEXHUKHU.

YcraHoBKa MPUYUMHHO-CIIEICTBEHHBIX CBSI3EH

MarsuTHbIC SIBICHUS

HN3mepeHne HMHAYKIMM  MarHUTHOrO  noyisl.  BeluncieHue — cui,
JICHCTBYIOLMX HA IPOBOJHUK C TOKOM B MarHUTHOM IIOJI€E.

Brruncnenue cui, A€MCTBYIONIUX HA AIEKTPUUECKUN 3apsil, IBUKYIIUICS
B MarHUTHOM I10JI€E.

HccnenoBanue ABIEHUN 3JEKTPOMATHUTHON MHAYKIIMM, CAMOUHIYKIIUH.
Brrunciienne s3Hepruu MarHuTHOTO TOJISL.

OO0bsicHeHre TPUHITUTIA JICUCTBUS IEKTPOIBUTATES.

OObsicHeHHEe TIPUHINMA JCUCTBUS TeHepaTopa JJEKTPUYECKOTO TOKA H
ANEKTPOUZMEPUTENBHBIX MPUOOPOB. OOBACHEHHE MPUHIUNA IEHCTBUS
Macc-crekTporpada, yckopuTened 3apsokeHHbIX vacTull. OObsicHEeHHE

POJIM MarauTHOI'O ITOJIA 3eMIId B JKH3HU paCTeHHﬁ, KHUBOTHBIX, YCJIOBCKA.
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[IpuBeneHne mnpuMepoB MPAKTUYECKOTO MPUMEHEHUS H3yYEHHBIX
SIBJIGHUH, 3aKOHOB, TPUOOPOB, YCTPOICTB.

[IpoBeneHne CpaBHUTENBHOIO aHAIM3a CBOWCTB AJIEKTPOCTATUYECKOTO,
MarHMUTHOTO ¥ BUXPEBOTO 3JIEKTPUUYECKUX MOJCH.

OObscHeHrEe Ha MpUMEpe MarHUTHBIX SIBICHUN, ToYeMy (DU3HKY MOXKHO

paccMaTpruBaTh KaK MCTAAUCHUIUINHY

4. KOJIEBAHUS U1 BOJIHBI

Mexanuueckue

KoJIeOaHus

HccnenoBanue 3aBUCUMOCTH IEpHOAA KoJeOaHUI MaTeMaTHYecKOro
MasiTHUKA OT €ro JJIMHbI, MAaCChl M aMIUIUTY/bl KOJICOAHUH.
HccnenoBanue 3aBUCMMOCTH IepHOJa KoJieOaHUN rpy3a Ha MPYKUHE OT
€ro Macchl ¥ JKECTKOCTH MPYKHUHBI.

Bbluuciienne mnepuoga KojeOaHMM MaTeMaTHYeCKOro MasTHHUKA 110
HU3BCCTHOMY 3HAUYCHUIO €TI0 NJIMHBI.

Boruncnenue mnepuosa konebaHMil rpy3a Ha IMPYKUHE MO H3BECTHBIM
3HAYEHHUSM €r0 MacChl M JKECTKOCTH MPYKUHBI.

BbipaboTka HaBBIKOB BOCIIPUHHUMATh, aHAIM3UPOBATh, IiepepadaThiBaTh U
IMPCABABIATH I/IH(l)OpMaIII/IIO B COOTBCTCTBHHM C IIOCTaBJICHHBIMU
3a/la4aMH.

[IpuBeneHne npuMepoB aBTOKOJEOATEIBHBIX MEXaHUYECKUX CUCTEM.

[TpoBenenue knaccuduxanum KoaeoaHui

Ynpyrue BoiaHbI

W3mepenue niauHBI 3BYKOBOM BOJIHBI IO pe3ysibTaTaM HaOIIOJeHUM
UHTEep(EPEHIINH 3BYKOBBIX BOJIH.

Habntonenne u oObsicHEHHE SBIEHMM HHTepdepeHIMH U Tudpakiuu
MEXaHUYECKHUX BOJIH.

[IpencraBnenue obnactell MpUMEHEHHs YIbTPa3BYyKa U MEPCIEKTUBBI €To
WCIOJIb30BAHUS B PA3IMUHBIX 00JaCTAX HAyKH, TEXHUKHU, B MEIULIUHE.
N3noxenne CyTH 2KOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C BO3JIEHCTBHEM

3BYKOBBIX BOJIH Ha OpraHu3M 4Y€JI0BCKa

SJICKTpOMal" HUTHBIC I/I3MepeHI/IC QJICKTPOCMKOCTHU KOHACHCATOpPA. I/I3MepeHHe HHAYKTHUBHOCTDH
KoJIeOaHMS KaTyIIKH.
HCCJ’IG}IOB&HI/IG SABJICHUS OJICKTPHUICCKOI'O pE30HaHCa B

MOCJIeI0BATEILHOM LIEMH.
[IpoBenenue  aHamoruu  MeXIy  (QU3MYECKUMHU  BEIMYUHAMH,
XapaKTepU3YIOIIUMHU MEXaHUYECKYIO u AJIEKTPOMArHUTHYIO

Koyie0aTeIbHbIE CHCTEMBI.
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Pacuer 3HaueHMil cuIBl TOKAa M HaNpsDKEHHUS Ha DSJIEMEHTaxX LEenu
IIEPEMEHHOI'0 TOKA.

HccnenoBanne mnpuHuuna aeictBus TpaHcopmartopa. MccnemoBanue
IpUHLUIA AEHCTBUS TeHeparopa IepeMeHHoro Ttoka. Mcmonb3oBanue
WnTepHera nans mnoucka HHGOPMAlMM O COBPEMEHHBIX CcHocobax

nepeaayu dJ1eKTPOIHEPTHH

DNIeKTpOMarHuTHBIE OcymiectBiienre paauonepenadyd u  paauornpuema. lccnenoBanue
BOJIHBI CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOHIIBHOTO TenedoHa.
Pa3BuTHE 1IEHHOCTHOTO OTHOLIEHHS K M3Yy4aeMbIM Ha ypokax (U3HUKH
00BEKTaM M OCBaBAEMbIM BUJaM JCSATEIHHOCTH.
OObsicHEeHHE TPUHUUIIMAIBHOTO Pa3U4Usl TPUPOALI  YOPYTUX H
3J€KTPOMArHUTHBIX BOJIH.
W3noxkeHne  CyTH  JKOJIOTMYECKHUX  MpOOJIeM,  CBSI3aHHBIX  C
ANIEKTPOMArHUTHBIMH KOJICOAHUSMHU U BOJTHAMH.
OObsicHeHHE PONMM  DIEKTPOMArHUTHBIX BOJH B  COBPEMEHHBIX
HCCHeN0BaHUIX Beenennoi
5. OITUKA

IIpupona ceera

[IpumeHeHre Ha MpakTUKE 3aKOHOB OTPAXXEHUSI U IPEJIOMIICHHUS CBETa
MY PELICHNUH 3a]1a4.

OrmpesienieHne CIEeKTPATbHBIX TPAHUI] YYBCTBUTEIBHOCTH YEJIOBEYECKOTO
riasa.

YMeHue CTpouTh U300paKeHUs MPEeIMETOB, JaBaeMble JTUH3aMH. Pacuet
PacCTOSIHUS OT JTUH3BI 10 U300paKEHUS TPEIMETA.

Pacuer onrTHdecKoi CUITBI JIMH3EI.

N3mepenue GoKyCHOTO pacCTOSIHUSI TNH3HI.

HcneiTanue mojeneit MHKPOCKOIIa U TCJICCKOIIa

BoaHOBBIE CBOWCTBA

CBCTa

Habntonenue siBiaeHust UHTEpPEPEeHINU JIEKTPOMAarHUTHBIX BOJIH.
Habmtonenue siBneHus 1upakiyuy 3I1eKTPOMarHUTHBIX BOJIH.

Ha6JIIO,I[CHI/IC SABJICHUS MOJIAPpU3ALUHA IJICKTPOMATIrHUTHBIX BOJIH.

W3mepenue AnuHBI CBETOBOM BOJIHBI IO pe3yJbTaTaM HaOIIOCHUS
SBJIEHUS! UHTEP(EPEHIINH.

HaGmtonenne sBneHust audpakuuu cBera. HabOmiozeHue — siBIeHUS
NoJIsIpU3aluu U aucrepcun cseta. Ilouck pasnmnuuil U CXOACTBA MEXKIY
TU(PPaKIUOHHBIM U TUCIIEPCUOHHBIM CIIEKTPAMHU.

IIpuBeneHre npPUMEPOB NOSBICHUS B INPUPOAEC U HCIOJIb30BaHUSA B
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TEXHUKE SBJICHMM UHTeppepeHuun, Audpakuuy, MNOIIpU3aLUUd U
nucrnepcuu  cBeta. llepeuncieHMe METOJOB TO3HAHUS, KOTOpBIE

HCIIOJIb30BAHbI MTPHU U3YUYCHUHN YKA3aHHBIX SIBJICHUMN

KBanToBas ontuka

Ha6monenue dortoanexkrpuueckoro sddekra. OObsICHEHHE 3aKOHOB
CroneToBa Ha OCHOBE KBAHTOBBIX ITPEICTABIICHHIA.

Pacuer MakcHUMalbHOM KHHETUYECKOM DHEPIMU DJIEKTPOHOB IIPU
dorosnexTpuyeckom 3dexre.

Omnpenenenre pabOTHI BBIXOJA AJIEKTPOHA IO TpaduKy 3aBUCHMOCTH
MaKCUMaJIbHOW KUHETUYECKOH SHEpruH (OTOIEKTPOHOB OT YaCTOTHI
cBera. M3mepenue paboThl BEIX0/1a DIIEKTPOHA.

[lepeuncnenne npuOOPOB yCTAaHOBKH, B KOTOPBIX IPHMEHSETCS 0€3-
MHEPIMOHHOCTH GoToddhPexTa.

OOBsiCHEHHE KOPITYCKYJISIPHO-BOJIHOBOT'O JyalM3Ma CBOHCTB ()OTOHOB.

OOBsicHeHHE POJIM KBAHTOBOM ONTHUKH B Pa3BUTUU COBPEMEHHON (PU3UKU

®duzuka aroma

Habmronenue nuHedyaThIX CIIEKTPOB.

Pacyer wacToThl U ATUHBI BOJHBI MCIYCKa€MOT'O CBETa MPHU IMEPEXOie
aToMa BOJIOpOJa U3 OJHOTO CTAlMOHAPHOTO COCTOSHUS B APYTOE.
OObsicHEeHHEe MPOUCXOXKICHUS JIMHEWYATOTO CIIEKTpa aToMa BOAOpOaa U
paznuuus JMHEHMYaThIX CIEKTPOB pa3auyHbIXx raszoB. HMccinegoBanue
JIMHEWYATOr0 CIEKTpa.

UccnenoBanue npuHIUNa paboThl JIOMUHECIICHTHOM JIAMITHI.
Habmronenue u o0bsiCHEHHE TPUHIINIIA ASHCTBHS Ja3epa.

[IpuBeneHue nmpuMepoB MCIOJIB30BaHUS J1a3epa B COBPEMEHHON HayKe U
TEXHUKE.

Ucnonws3zoBanne MuTEepHeTa /1t moucka MHGOPMAIIMU O MEPCHEKTHBAX

MNPUMCHCHUS JIa3€pa

duznka aTOMHOTO

sapa

Hab6monenue tpexoB anbga-gacTull B kamepe Bunbcona.
PerucrpupoBanue siaepHbIX H3IIY4EHUN C IOMOLIBIO cueTynka ['eitrepa.

Pacuer 9HEPTHUU CBA3U ATOMHBIX ANCP.

Ompenenenne 3apsiila YW MacCoOBOrO  4HMClIa  aTOMHOTO  siapa,
BO3HHUKAIOIIETO B PE3yJIbTaTe paJOaKTUBHOIO pacmaja.

Brruucnenne sHeprum, OCBOOOXIAIOMICHCS TP  PAAMOAKTHBHOM
pacnaze.

Onpenenenne NpoyKTOB SAECPHON peaKIHH.

Brruucnenue sHepruu, 0CBOOOXKIAIOMICHCS TPH SICPHBIX PEAKIIHSIX.
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Ilonnmanue NPEUMYINECTB M HENOCTATKOB HCIOJIB30BAHUSA aTOMHOU
SHEPrUuU U HOHU3UPYIOIUX U3JIyYE€HUH B IPOMBIIUIEHHOCTH, MEJULIMHE.
W3noxxeHne  CyTM  3KOJOTMYECKMX  IpoOJieM,  CBSI3aHHBIX  C
OMOJIOTNYECKUM ACHCTBUEM PAIUOAKTUBHBIX M3JIy4EHHH.

[IpoBenenue knaccu(uKaluy IEMEHTAPHBIX YACTHIL 110 UX (PU3HUECKUM
XapaKTepUCTHKaAM (Macce, 3apsily, BPEMEHH JKU3HM, CIIUHY U T.[1.).
[lonnmanue UEHHOCTEH Hay4yHOTO IIO3HAHHWA MHpa HE BooOule i
4ejoBeYecTBa B IIEJIOM, a U1 KaXJIOoro oOydarouierocs JIWYHO,
LIEHHOCTEH OBJIAJEHUS METOIOM HAy4YHOrO IMO3HAHMSA IS JOCTHIKCHHS
ycriexa B JII000M BHJIE TPAKTHYECKON AEATEIbHOCTH

HTtoroBoe KOMIbIOTEPHOE TECTUPOBAHUE.

6. 9BOJIIOLIMSI BCEJIEHHOM

CrtpoeHue u pa3BUTHE

Bcenennoit

HaGmronenne 3a 3Be3mgamu, JIyHolt M 1jiaHeTaMH B TEJIECKOIL.
HabutoieHne COMHEUHBIX MATEH C MOMOILIBIO0 TEJIECKONa M COJHEYHOTO
JKpaHa.

Ucnonb3oBanue WHTepHeTa i MOUCKAa H300paXKEHHH KOCMHYECKUX
00BEeKTOB M HH(popMaIu 00 MX 0COOEHHOCTSIX

OO6cyxaeHre BO3MOXKHBIX CIIEHApUEB 3BOJIONMK BceneHHOM.
Hcnonb3oBanue MHTepHeTa I MOWCKa COBPEMEHHOH WHGOpMaIuu o
pa3Butuu BeenenHoit.

Onenka wuHpOpMaUM C TIO3UIMH €€ CBOMCTB: JOCTOBEPHOCTH,

O6’beKTI/IBHOCTI/I, IMMOJIHOTHI, dKTYaJIbBHOCTHU U T. .

DBOIIONUA 3BE3]I.
T'unore3a
HpOI/ICXO)KZIGHI/ISI

CoHEYHOI CUCTEMEI

Borunicnenue  2Hepru#, OCBOOOXKIAIOMIEHCS TPH  TEPMOSAEPHBIX
peakmusax. DopmyaupoBKa MpoOIeM TEPMOSIEPHON YFHEPTETUKU
OObsicHeHrEe BJIMSHHUS COJTHEUHOW aKTUBHOCTH Ha 3emuto. [loHnmanme
pOIM KOCMHMYECKHMX HCCIIEIOBAHUN, MX HAYYHOTO U SKOHOMHUYECKOIO
3HAYEHMUSI.

OOcyxneHrne COBPEMEHHBIX THUIOTEe3 O MpoucxoxacHuu CoIHeYHOM

CUCTCMBI
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8 YYEBHO-METOANYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUME ITPOI'PAMMBI YUYEBHOM JUCIUILINHBI « DPU3UKA»

Jiis peanuzanuu pabodeid mporpaMMel 1o yaeOHol nucturuinae «Du3nka» UMEITCS:

1. Jlabdoparopus Ne2205 ®usuxku

cneyuanusupo8aHHas yueonas meben:

YYEHUUYECKHUE MAPThI CO CKaMelKamMu — 6 IIT.,

CTYJbsl — 2 IUT.,

JIoCcKa MenoBas — 11T,

mkader —1 11T,

yriaoBas moska — 1 mr.

VuebOHO-Ha2s10Hble NOCOOUSL:

— nabopaTopHOe 000pyAOBaHUE —aAMIIEPMETPHI,

—  BBIIPSAMUTEINH, TaJIbBAHOMETPHI, AU(PpaKIIMOHHAST

—  pelIeTKa, ICTOYHUK MOCTOSTHHOTO TOKa,

—  HCCIeAyeMble COMPOTUBIICHUS, KIIIOUU-PYyOUIIEHUKH,

—  JIMHEWKH, YTOJIbHUKH, TPAHCIIOPTUPHI,

—  IUTaHTeHLIHPKYIIU, MAaHOMETD,

—  MOJEeJIb MAaTEMaTH4YEeCKOT0 MasiTHUKA,

—  MarasuH COIPOTHUBIICHHI],

—  TpuOOp ISt ONIPEACIICHUS ITTUHBI CBETOBOM BOJIHBI,

— peocTtarsl, 3JeKTpodOpHAsT MalluHA.

2. Jlabopartopusi 2206 ®Puznku

cneyuanusupo8aHHas yueonas meoben

—  YYEHHMYECKHE MapThl co ckamelkamu — 10 mit.,

—  CTYyJIbsl — 2 WIT., CTOJ A€MOHCTPAIIMOHHBIN — 111T,,

—  CTOJI mpemnojaBaTens — | mr.,

—  KJIacCHas JI0CKa MapkepHas — 1miT.,.

mexHu4eckue cpeocmea ooyuenus: TeIeBU30p.

VuebHO-Ha2s0Hble NOCOOUSL:

Cmenowi:

—  LIKaJa 3JIEKTPOMATHUTHBIX BOJH

— TepuoanYecKas CUCTEMa 3JIEMEHTOB

—  (pusmyeckue MoCTOSTHHBIC

—  TPUCTaBKH CHU i1 00pa30BaHUs IECATUUYHBIX JOJBHBIX €IUHUL, TpeYecKuil andaBuT

- (I)I/IBI/I‘-IGCKI/IQ BCJIMYHHBI U UX CAUHUIIBI B CU
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—  uH(OPMAIMOHHBIN YTOJIOK

—  NOPTPETHI — yueHble-PU3UKU

Yuebnoe obopyoosanue:

— Habop 00opyAOBaHUA Ul JEMOHCTpaUUi pa3aen «MexaHuKay

— Habop o6opynoBaHMsl [uIs JeMOHCTpanuil pasgen «MonekysspHas ¢u3uka u
TEPMOJMHAMUKA

— Habop o0opyoBaHUA AJIS IEMOHCTpaLUil pa3aen « QIeKTPOJUHAMUKA

— Habop obopynoBaHuA AJIs AeMOHCTpauui paszaen «OnTuka»

Ileuamnvie nocobus (cepuu TabIUIL 11O pa3zeam):

—  «OnekTpoguHaMuKkay - 12 mir.

—  «MonekynsapHas puszuka» - 6 mr.

«TepmoguHamukay - 6 mT.

3. KaoOuner 4212 UudopmaTuxu

cneyuanusupo8anHasn yueoHasn mebenn:

—  Y4YEHHMUECKHE IapThl co ckamelkamu — 10 mT.,

—  KOMIIBIOTEpHBIE CTONBI — 14 miT., cToM -11mT.,

—  crynbs — 16 wr., mkadsr — 2 mrT.,

—  KJIacCHas JOCKa MapkKepHas - 1 mr.,

mexHuuecKue cpeocmea 00yuenus:

—  Kowmmnstoreps! [1KIntel Core Duo-15 mir.

—  OE Windows XP

—  MynbTuMenuiinbIi npoektop — 1 mr.

— IlpunTep — 1 .

— Jlamunatop — 1 wrT.

— Ckanep — | wr.

Office Professional Plus 2010 MAK, KOMITAC-LT ver3,5,12, WinRar, Win 7-max,

Kaspersky security ans Owusneca 2016, makeT NPUKIATHBIX I[POrpaMM: TEKCTOBBIX,
TaOJIMYHBIX, TpaUUECKUX U MPE3eHTAIMOHHBIX, MOJKIIOUEHHE K CeTH (uiInana, MOJKIIUYEeHUE K
cetu IHTEpHET

VueOHO-Ha2NsA0Hble NOCOOUSL:

—  uHGOPMAIMOHHBIE CTEH/IBI.
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9 PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHas1 JuTEpaTypa

1.AmutpueBa B.®. ®usuka ans npodeccuii U CrenuaabHOCTEH TEXHUYECKOTO Mpoduis:
yueOHUK A1 00pa3oBar. yupeKJAeHWH Had. U cped. mpod. odpasosanus/ B.D.JImurpueena. -6-¢
u3a., crep. M.: M3narenbckuii eHTp «Akagemusi», 2013

2.JImutpueBa B.®. ®dusuka it npodeccuii M CHEUaTbHOCTEH TEXHUYECKOTO MPOQUIIs.
COopHuk 3amad: yde0. mocobue st oOpa3oBar. yUpeKIACHU Had. U cpel. mnpod. obpaszoBaHus/
B.®./Imutpueesa. 3-e uza., crep. M.: M3narenbckuid neHTp «Akagemusi», 2013

3.BacunbeB A. A. ®usuka: yueoHoe mocodue mis CIIO / A. A. Bacunwes, B. E. ®enopos,
JI. 1. XpamoB. — 2-e u3a., ucnp. u gom. — M.: Uzparenscto FOpaiit, 2018. — 211 c. — (Cepus:
[Tpodeccuonansroe obpazoBanue). — ISBN 978-5-534-05702-7. — Pexxum npoctyma: www.biblio-
online.ru/book/OFDD4E6F-2916-436E-8A27-B851F461AE6GB.

JonosHUTeIbLHAS JTUTEpPaTypa
1.Alizennon A.E. @usuka: YueOHuk u npaktukym st CI1O. — M.: FOpaiir, 2017
https://biblio-online.ru/viewer/4AAAA4EF6-39B5-4C3C-B770-9CCALIFDE1A95

2. Cypuxos B. B. EcrectBo3Hanue: ¢usuka: yuebnoe nocodue s CI1O / B. B. Cypukos.
— 6-¢ wm3n., umcnp. u jgon. — M.: MznarensctBo IOpaiir, 2018. — 143 c¢. — (Cepust:
[Tpodeccnonansroe obpazoBanue). — ISBN 978-5-534-06437-7. — Pexxum moctyma: www.biblio-
online.ru/book/C6C165E4-316C-4C24-8D5A-05FFOEB28975.

HNuTepHer- pecypcesl
1.www.fcior.edu.ru (®eaepanbHbIil IEHTP UHPOPMAIIMOHHO-00PA30BaTEILHBIX PECYPCOB).
2.wwww.dic.academic.ru (Axagemuk. CioBapy ¥ SHIIHKIOTICTUH )

3. www.booksgid.com (Boo” Gid. DnekrpoHHas OubIuoTEKA).

4. www.globalteka.ru (I'mo6anteka. ['mobGanbHas OMOIMOTEKa HAYIHBIX PECYPCOB).

5. www.window.edu.ru (Exunoe okHO 10CTymma K 00pa3oBaTeIbHBIM pecypcam).

6. www.st-books.ru (JIydimras yaeOHast TuTeparypa).

7. www.school.edu.ru (Poccuiickuii oOpa3oBarenbHblii mopTai. JlOCTYIMHOCTh, KadecTBO,
3 PEKTUBHOCTB).

8.www. ru/book (DnekTpoHHas OHOIHMOTEYHAS CUCTEMA).

9.www.alleng.ru/edu/phys.htm (O6pa3zoBatenbubie pecypchl MHTEpHETa — DU3HKA).

10.www. school-collection. edu. ru (Eaumnas koiiekuusi nupoBbIX 00pa3oBaTeIbHBIX

pECypCOB).
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https://biblio-online.ru/book/4AAA4EF6-39B5-4C3C-B770-9CCA1FDE1A95
https://biblio-online.ru/viewer/4AAA4EF6-39B5-4C3C-B770-9CCA1FDE1A95
http://www.booksgid/
http://www.globalteka/
http://www.window/
http://www.st/
http://www.school/

11.https//fiz.1september.ru (yue6HO-MeTOIMUECKAsI Ta3eTa «DUBHKAY).

12. www.n-t.ru/nl/fz (HoGeneBckue naypeatsl o Gpusuke).

13.www.nuclphys.sinp.msu.ru (SInepuas ¢usuka B Untepuere).

14 . www.college.ru/fizika (IToarotoBka k EI'3).

15.www.kvant.mccme.ru  (Hay4HO-TIONYJISPHBIA  (PU3UKO-MaTeMaTUYECKHH  KypHas
«KBanT»).

16.www.yos.ru/natural-sciences/html  (ecTecTBEHHO-HAYYHBI JKYpHAJI Ui  MOJIOJCKHU

«[1yte B HAyKky»). 17.9BC II'YIIC — www.lybrary.pgups.ru

18.www. pvg. mk. ru (omumnuana «ITokopu BopoObeBEBI TOPBI»).
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