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1 MOACHUTEJIbHAS 3AIINCKA

[IporpamMma o611eoOpa3zoBaTenbHON yueOHON AUCHUIUIMHBI «DPHU3MKa» MpelHa3HaueHa s
u3ydeHust pU3MKU B MpodecCHOHANBHBIX 00pa3zoBarenbHbIX opranu3zauusx CIIO, peanusyrommx
00pa3oBaTeNbHYI0 MPOrpaMMy CPEIHEro OoOLIero oOpa3oBaHMS B IpeleiaX OCBOCHUS OCHOBHOM
npodeccuoHaibHON oOpa3oBareinbHO mporpammbel CIIO (OITOIT CIIO) na 6Gaze OCHOBHOTO
o0miero o0pa3oBaHus MPH MOATOTOBKE CIIEUATNCTOB CPEIHETO 3BEHA.

[TporpamMma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemHero obmiero oopa3oBaHws,
NPEIbABISEMBIX K CTPYKTYpE, COJCpPKAHUIO M DPE3ylbTaTaM OCBOCHHS YYeOHOW AMCHUIUINHBI
«®Du3nKa», B COOTBETCTBUM ¢ PekoMeHIanusMu MO OpraHu3aluy IMOJyYeHUs CpelHero oluiero
o0Opa3oBaHus B Ipejaenax OCBOCHHUS 00pa3oBaTeNbHBIX MPOrpaMM CpEeAHEro MnpodeccnoHalIbHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO 0OmIer0 0Opa3oBaHHsI C y4eToM TpeOoBaHMU (emepanbHbBIX
rOCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M TOJIy4aeMol MpOo(ecCHy WM CIEeNUaTbHOCTH
cpenHero npodeccruoHanbHOro odpa3zoBanus (muckMo JlemapramMeHTa rocy1apcTBEHHONW MOTUTHKU
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 (yHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX WM MPUHIIMIAX, JISKAIIUX B
OCHOBE COBPEMEHHON (PU3MUeCKOW KapTUHBI MHpa; Hauboliee BAXKHBIX OTKPBITUSAX B 00JIaCTH
(Gu3uKN, OKa3aBIIMX OMNpEENAIOlIee BIUSHHE Ha pa3BUTHE TEXHUKM U TEXHOJIOTMH; METO/Aax
HAYYHOTO MO3HAHUS IPUPOJIBI;

* OBJAJICHHNE YMEHUSMH TPOBOJAWUTH HAONIOJNCHHS, IUIAHUPOBATb ¥  BBINIOJHSTH
OKCTIEPUMEHTHI, BBIBUTATh THIOTE3bI M CTPOUTH MOJEIH, MPHUMEHSTH IMOJyYSHHbIE 3HAHUS 10
¢buzuke 11 00bSICHEHUS! Pa3HOOOPA3HBIX (PU3MUECKUX SIBIEHUH U CBOICTB BEILECTB; MPAKTUYECKH
UCMONb30BaTh  (pU3MUYECKHe  3HAaHUS;  OLIGHWBAaThb  JIOCTOBEPHOCTb  €CTECTBEHHOHAYYHOIl
uH(popMaLnu;

* pa3BHUTHE TIO3HABATEILHBIX HHTEPECOB, HHTEILICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B Ipolecce NPUOOpETEeHHs] 3HAHMH M YMEHUH 1O (U3MKE C MCIOIb30BAaHMEM DPA3THUHBIX
UCTOYHHUKOB MH(OPMAIIUH U COBPEMEHHBIX MH()OPMAIIHOHHBIX TEXHOJIOTHIA;

* BOCINHUTAaHWE YOSKICHHOCTH B  BO3MOKHOCTH TIO3HAaHHSI 3aKOHOB  TIPUPOJIEI,
UCTIONIB30BAaHUST  JIOCTM)KEHUH (HM3WKM Ha Onaro pasBUTHS YENOBEYECKOW IIMBHIIM3AIHU;
HEOOXO/IMMOCTH COTPYIHUYECTBA B IMPOIECCE COBMECTHOIO BBIMOJHEHMS 33j]ay, YBaXXUTEIbHOTO
OTHOILEHHSI K MHEHHUIO OMIOHEHTa MPU 00CYKACHUU MPOOIEM €CTECTBEHHOHAYYHOTO COJIepKaHMS;
TOTOBHOCTH K MOpPaJbHO-DTUYECKOH OIIEHKE WCIOJIh30BAHUS HAYYHBIX JIOCTHIKCHUH, YyBCTBA
OTBETCTBEHHOCTH 3a 3allUTYy OKPY>KaloUlei cpeabl;

* HCIIOJIb30BAaHHE NMPHOOPETCHHBIX 3HAHUM M YMEHHWH JUIsl PELICHUs MPAaKTUYECKUX 3a1ad
MIOBCEHEBHOM JKM3HHU, o0ecreyeHus: Oe30MacCHOCTH COOCTBEHHOM JKHM3HM, DPALUOHAIBHOTO

MPUPOIONIONIB30BAHUSL U OXPAHBI OKPYXKAIOMIEH Cpelbl U BO3MOXHOCTh MPUMEHEHHUS 3HAHUN Tpu



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

B mporpammy BKIIOYEHO COEpKaHHE, HANpaBICHHOEC Ha (OPMHpPOBAHUE y CTYIACHTOB
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 ocHoBe yueOHON nucuuiuiMHbl «PDU3MKa» JIESKUT yCTaHOBKAa Ha (OPMHPOBAHUE Yy
0o0y4yaeMbIX CHCTEMBbl 0a30BBIX MOHATUN (U3UKH W TPEACTABICHUI O COBPEMEHHOU (hHU3MYecKOi
KapTHHE MHUpPa, a TakkKe BbIpadOTKA YMEHHMH TPHUMEHATh (u3nyeckre 3HAHHS Kak B
po¢eCCHOHATIBHOM 1eATENbHOCTH, TaK U JUIs PeLeHNs KU3HEHHBIX 3a/1a4.

MHorue nojoxeHus, pa3BUBaeMble (PU3MKOH, pacCMaTpUBAIOTCS KAaK OCHOBA CO3IAHUSA U
UCTOJIb30BaHUSI MH(GOPMAIMOHHBIX M KOMMYHHKAlMOHHBIX TexHonoruid (MKT) — oxHoro us
HauOoJ1ee 3HAUMMBIX TEXHOJIOTMUECKUX TOCTHKEHUN COBPEMEHHON LIUBUIIM3ALUH.

@du3uka AaeT K1Y K TOHUMAaHUIO MHOTOYUCIICHHBIX SIBJICHUH U NPOLIECCOB OKPYKAIOLIETO
MHpa (B €CTECTBEHHOHAYYHBIX 00JIACTSX, COLUOJIOIMH, SKOHOMUKE, S3bIKe, JTUTeparype u 1p.). B
¢u3uke GopMUPYIOTCSI MHOTHE BUBI ACATEIBHOCTH, KOTOPBIE UMEIOT METANIPEIMETHBIN XapaKkTep.
K HMM B nepByro ouepeap OTHOCATCSA: MOJAEIUPOBAHUME OOBEKTOB U IPOLIECCOB, MPUMEHEHUE
OCHOBHBIX METOJIOB 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
MO3BOJIIET MO3HAKOMUTH CTYAEHTOB C HAYYHBIMH METOJAaMHU IO3HAHMs, HAy4YUTh UX OTJIMYATh
TUIIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

dusnka UMeeT O4YeHb OOJBIIOE U BCEBO3PACTAIOIEE YUCIIO MEXKAMCHUIUIMHAPHBIX CBs3EH,
IIPUYEM Ha YPOBHE KaK IOHATHUHHOIO ammapara, Tak U MHCTpyMeHTapHs. CKa3aHHOE IO3BOJISET
paccmaTtpuBath (U3MKY Kak METaJUCLUUIUIMHY, KOTOpas MpPEeJOCTaBIsSeT MEXAUCUUITTMHAPHBIN
A3BIK JUJIS1 ONMCAHUS HAYYHON KapTHHBI MUpA.

dusnka SBISETCS CHUCTEMOOOPA3YIOIMM (DaKTOpOM JUIsl €CTECTBEHHOHAYUYHBIX Y4EOHBIX
NpPEIMETOB, MOCKOJBbKY (DU3MYECKHE 3aKOHBI JeKaT B OCHOBE COJCpXaHWUA XMMHUHU, OMOJIOTHH,
reorpauy, acTPOHOMUU U CHEIHUAJIBHBIX JUCHUIUIMH (TEXHUYECKas MEXaHHMKa, IEKTPOTEXHUKA,
AIIEKTPOHMKA U JIp.). YueOHas nucuuruinHa «Dusmka» co3naeT yHuBepcalbHy0 0a3y 1 U3ydeHHs
o0mienpoecCHOHANBHBIX M CIEUUANbHBIX  JUCIHUIUIMH, 3aKkiajbiBas  (yHIAMEHT  JUis
MOCJEIYIONIEro 00y4YeHuUs CTYIEHTOB.

Ob6nagast TOrMYeCKOi CTPOHHOCTHIO M ONMUPASICh HA AKCIIEPUMEHTAJIbHbIE (PAKThI, yueOHas
quciumuinHa «@u3uka» (GopMHUpYeT y CTYIEHTOB MOJJIMHHO HaydHOE MHpOBo33peHHe. dusuka
SBJISIETCS. OCHOBOM YUEHHUSI O MAaTepHAIbHOM MUPE U pEIIaeT MpoOIeMbl 3TOr0 MUPA.

Teopernueckue cBefeHus MO (U3UKE TOMOJIHSAIOTCS JEMOHCTPAMSIMHU U Ja00paTOPHBIMU
paboTamu.

N3yuenne o6mieoOpa3zoBarenbHON y4eOHOW auUCHMIUIMHBI  «Du3nKa»  3aBepliacTcs
HK3aMEHOM B paMKax MPOMEXYTOYHOH aTTecTallMy CTyAeHTOB B mpolecce ocBoeHus: OIIOII CITO

C MOJIy4€HUEM CpeHero oouiero oopa3oBaHus



3 PE3YJIbTATHI OCBOEHUS YYEBHOMN JACHHUIIJIINHBI.
OcBoeHue cojepkaHus Y4eOHOW ITUCHUILIUHBI «Du3nKa» o0ecrneynBaeT JOCTHKCHHE

CTYJIEHTaMH CJIEAYIOUINX PE3YIbTaTOB:

* JIMYHOCTHBIX:

- YyBCTBO IFOPJOCTH M YBaKEHUS K UCTOPHUU U JOCTHIKEHUSIM OTCUECTBCHHOW (PU3MUYECKOM
HayKd; (U3WYECKH TPaMOTHOE IOBEJCHHE B NPO(PECCHOHATBHON MEATEIBLHOCTH W OBITY NpHU
oOpamieHnu ¢ npudopamMu U yCTPOMCTBAMHU;

- TOTOBHOCThH K HPOJIOJDKEHHIO 00pa3oBaHUS U MOBBILICHHUS KBATH(UKAMKA B N30paHHON
npodecCHOHAIBHON JESITEIFHOCTH U 00BEKTUBHOE OCO3HAHHME PONU (PU3MUECKUX KOMIICTEHIIMH B
ITOM;

- yYMEHHE HCMOJIb30BaTh JTOCTH)KCHUS COBPEMEHHON (pHU3MuecKod HAayKu WU (U3UIECKUX
TEXHOJOTUH JJIsl TIOBBIMICHHS COOCTBEHHOI'O WHTEJUICKTYaJbHOTO pa3BUTHSA B BBIOpaHHOU
npodeccHoHaIbHON AEATEILHOCTH,

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

- YMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIE B3aWMOOTHOUICHUS B KOMaHJE 110 PEIICHHIO
00IIMX 3a7a4;

- yYMEHHME YIpPaBIATh CBOEH IO3HABATENBHOM JAEATENIbHOCTBIO, MPOBOJAUTH CAMOOLIEHKY

YpPOBHA COOCTBEHHOTO HUHTCJUICKTYAJIbHOT'O Pa3BUTHUA;

* MeTanpeIMeTHBIX:

- HCIIOJB30BAHME PA3IUYHBIX BUIOB II03HABATEIBHOW JEATEIBHOCTH U PEIICHUS
¢usznyeckux 3ajad, MNPUMEHEHHE OCHOBHBIX METOJIOB MO3HAaHUS (HAOIIOJEHMs, OINKCaHus,
U3MEpEHUS, SKCIIEPUMEHTA) JJI U3YUECHHUS Pa3IMUHbIX CTOPOH OKpYXKarolle NeiCTBUTEIbHOCTH;

- HCIIOJBb30BAHME OCHOBHBIX HWHTEJUIEKTYaJIbHBIX OIl€palMii: IIOCTAaHOBKM 3aJayH,
dopMynMpoBaHUSl THUIOTE3, aHalU3a M CHUHTE3a, CpaBHEHHs, OO0OOIIEHUs, CHCTeMaTHU3alluy,
BBISIBJICHUSI TPUUMHHO-CJIEICTBEHHBIX CBSI3€H, MOMCKAa aHAJIOroB, (POPMYIMPOBAHUS BBIBOJOB JIs
U3YYEHHUs pa3IMYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SBICHMH U MPOIECCOB, C KOTOPHIMHU
BO3HHUKAET HEOOXOAUMOCTh CTAJIKUBAThCA B IpodecCuoHaIbHOM chepe;

- yYMeHHe 'eHepHpOBaTh UJIEU U ONPEAEIATh CPEACTBA, HEOOXOIUMBIE JJIS UX pealln3allui;

- yMEHHME HCHOJb30BaTh pa3jMYHble HMCTOYHUKM JUIsl TOJNydeHUs  (pusndeckon
UH(pOpPMaLNH, OLIEHUBATh €€ JOCTOBEPHOCTb;

- YMEHHE aHAJIM3UPOBATh U MPEACTABIATH UH()OPMAIIMIO B PA3IMYHBIX BUIAX;

- yMeHHe NyOIMYHO NPEACTaBIATH pPE3ylbTaThl COOCTBEHHOTO WCCIEAOBAHUS, BECTH

JUCKYCCUM, JOCTYMHO M TapMOHHUYHO coueTas cojepkaHue u (opMbl MpeacTaBiIsieMon



nHpopmanuu;

* IpeAMEeTHBIX:

- c(OpMHPOBAHHOCTH MPEJCTABICHUNA O POJIM U MeCTe (PU3MKM B COBPEMEHHOIN HAay4HOM
KapTHHE MHpa; MOHUMaHue (GU3NYECKOil cylHOCTH HalmonaeMbIX BO BeeseHHOM sBieHui, ponn
¢u3uku B GOpMHUPOBAHUM KPYyro3opa M (yHKUHMOHAIbHON IPaMOTHOCTH YeJIOBEKa JUIsl PELICHMS
IIPAKTUYECKUX 3a/1a4;

- BJQJCHHE OCHOBOIIOJATalOMMMU  (U3NYECKUMHU TOHSATHSAMHU, 3aKOHOMEpPHOCTSIMH,
3aKOHaMHM U TEOPUSAMH; YBEPEHHOE UCII0JIb30BaHUE (PU3MUECKON TEPMUHOIOTMH U CUMBOJIUKH;

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

- yMmeHuss oOpaOaTeiBaTh pe3yjbTaTbl HW3MEpPEHUM, OOHAPYX HUBaThb 3aBUCHUMOCTb MEXKIY
(GU3NUEeCKUMU BeTMUUHAMU, OOBSICHATh MOJTY4YE€HHBIE PE3YJIbTAThl U JIEJIaTh BHIBOJIBI;

- c(OpMHPOBAHHOCTh YMEHUs pelaTh (pru3nyeckue 3aaauu;

- c(OpMHUPOBAHHOCTh YMEHUS IPUMEHATH NOJYyYEHHbIE 3HAHUS JJIs1 OOBSICHEHUS YCIIOBUI
NpoTeKaHus (PU3MUECKUX SIBICHUH B Mpupojae, mpodeccHoHanbHOW cdepe W i MPHHATHUS
IIPAKTUYECKHUX PELICHUM B IOBCEAHEBHOMN KU3HU;

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

nonyqaeMoﬁ N3 pa3HbIX UCTOYHHUKOB.



4 TEMATHYECKOE INTAHUPOBAHHUE

[Tpu peanu3zanuu copepkaHusi 001eo0pa3oBaTebHOW YyUeOHOH MUCIUILTHHBI «DU3nKa» B
npenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOTO OOIIEro OOpa3oBaHHs C MOJYYECHHUEM
cpeaHero o01iero o0pa3oBaHusl MaKCUMallbHas yueOHast Harpy3Ka 0Oy4arolIiXCsl COCTABIISIET:

no cneruanbHocTIM CITO Texnunyeckoro npodunst — 182 gaca,

W3 HUX ayauTopHas (00s3aTeNibHAs) HAarpy3ka OOydaromuXcs, BKIIOYas J1aOOpaTOpHBIE U
MpaKTUYeCKue 3ausaTus — 122 yaca,

BHEAYJUTOPHAS CAMOCTOSITEIbHAsL pab0oTa CTYJIEHTOB — 55 YacoB;

KOHCYJIbTAIIHMii — 5 4acoB.

TemaTnyecku nJjaaH

Bup yueoHoii padoThl KoumnuectBo yacos
CrnenuajbHOCTH
Aynurtopnsie 3anaTus. Cogep:kanue 00y4yeHus
CIio
OU3UKA
Brenenue 2
1. Mexanuka 12
2. MonekymsipHas ¢usmuka. TepMmoruHaMuka 28
3. DIEeKTpOMHAMHKA 34
4. KonebaHus 1 BOJIHBI 12
5. Onrtuka 14
6. DneMeHTbl KBaHTOBOM (pU3MKU 14
7. OBomonus Beenennoit 6
Hroro 122
BHeayauTopHasi camocTosiTeIbHAsI padoTa
[ToaroToBka YCTHBIX BBICTYIUICHHH IO 3aJlaHHBIM TEeMaM, 3CCe,
JTOKJIa/I0B, pedeparos, WHJIMBUYaJIbHOTO MPOEKTa c 55
WCIOJIb30BaHNEM MH(POPMAITMOHHBIX TEXHOJIOTHHA U JIP.
Koncyabrauumn 5)
Bcero 182
[TpomexyTouHas aTTecTanus B popMe IK3aMeHa




5 COJAEPXKAHUE YUYEEHOU JUCIIUILJINHBI « DU3UKA»

BBeaenue

®du3uka — (yHIaMEHTalIbHAs HayKa O MpHUpoje. EcTeCTBEHHOHAYYHBIH METO/ MO3HAHUS,
€ro BO3MOYKHOCTM W TpPaHUIbl IPUMEHHUMOCTH. DKCIIEPUMEHT U TEOpHUS B IPOLECCE NO3HAHUS
npuposl. MoaenupoBanue pu3nueckux ABICHUH U mpoleccoB. Poib skcnepuMeHTa U TEOpuu B
nporecce Mo3HaHUs Npuponbl. Pusnueckas BennuuHa. [lorpemHocTd u3MepeHH (U3NYECKUX
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
JIBUKECHHE 110 OKPYKHOCTH.

3akonbl Mexanuku Herotona. IlepBerii 3akon Heiorona. Cuma. Macca. Umnynbsc. 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 COXPAaHEHUs UMIyjbca. PEeakTMBHOE IBUKCHHE.
Pabora cunbl. PaGora moTreHuManmbHbBIX cuil. MoimHocTh. OHeprus. KuHermueckas sHeprus.
[ToreHunanbHass >Heprus. 3aKOH COXpaHEHUs MeXaHW4Yeckoil sHepruu. IIpuMeHeHue 3aKOHOB
COXpaHEHUs.

JdemoncTpanuu

3aBUCUMOCTb TPAEKTOPUU OT BHIOOpA CUCTEMBI OTCUETA.

Bubl MexaHNYECKOTO JBUKEHHUS.

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

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JepopMaIiu.

Cwuutbl TpeHus.

PeakTuBHOE ABUXKEHUE.

Ilepexos nMoTeHIMATEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

2.  OCHOBBI MOJIEKYJISIPHOH (PM3UKH ¥ TEPMOTMHAMHUKH

OCHOBBI MOJIEKYJIIPHO-KMUHETHYECKOM Teopuu. MneanbHblli ra3. OCHOBHBIE MOJIOKECHUS
MOJIEKYJIIPHO-KMHETHUYECKOU Teopuu. Pasmepsl M macca MOJIEKYJ M aTOMOB. bpoyHOBCKOE
newkenue. Juddysus. Cunmpl ¥ SHEprus MeEKMOJEKYISIPHOTO B3auMonelcTBus. CTpoeHue

ra3oo0pa3HbIX, KUAKUX M TBepAbIX Ted. CKOpOCTH IBUMKEHHS MOJEKYI M HX H3MEpEHHeE.
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Nneanbusiii ra3. Jlapnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU Ta30B.
Temnepatypa u ee wu3MepeHue. [a30Bble 3aKOHBI. AOCOJIOTHBIA HYJIb TEMIIEPATYPHL.
TepMmoauHaMuueckas IIKajga TEMIEPATypbl. YPaBHEHUE COCTOSHHUS MACAIBHOrO rasza. MossipHas
ra3oBasi [IOCTOSTHHAs.

OcHoBbl TepmonuHaMHKU. OCHOBHBIE MOHATHUS W ONpeAeNeHUs. BHYTpeHHssl SHeprus
cucteMbl. BHyTpeHHSsi 3Heprus ujaeanbHoro raza. Pabora um Termiora kak (opMbl Iepeaadu
sHepruu. TemnoeMKocTh. YIelnbHas TEIIOEMKOCTh. YpaBHEHHE TerioBoro OanaHca. llepBoe
Hayajo TepMoJAMHAMUKU. AnuabarHblii nponecc. [Ipunnun nedictBus terood Mammubl. KITJ]
TEIJIOBOr0 JABUraTens. Bropoe Hauano TepmoanHaMuku. TepMoanHaMUUecKas IIKajla TEMIEPaTyp.
XonoaunpHble MaluHbl. Ternosble ABuratenu. OxpaHa Opupoabl.

CpoiictBa mnapoB. Mcnapenue u koHjeHcanus. HacblmieHHbII map M €ro CBOWCTBa.
AOcComIOTHAasT W OTHOCHUTENbHAs BIAXHOCTh Bo3ayxa. Touka pocel. Kunenue. 3aBUCHUMOCTH
TEeMIIepaTypbl KUIIEHUs OT JaBieHus. [leperpeTslii map u ero ucnoib30BaHUE B TEXHUKE.

CaoiicTBa xuAKOCTe. XapaKTEepUCTHKA XKUIKOIO COCTOSIHUS BewecTBa. [loBepXHOCTHBIN
CJIOM JKHUJKOCTH. DHEprus MOBEPXHOCTHOTO CJOS. SIBJ€HMSI Ha TpaHMIE XKUJIKOCTU C TBEPIbIM
tenoM. KanusuisipHsle siBiieHus.

CBoiicTBa TBEpAbIX Tel. XapaKTepUCTUKA TBEPAOrO COCTOSIHUS BELIECTBA. YIPYyrue
CBOMCTBAa TBepAbIX Ted. 3akoH ['yka. MexaHudeckue CBOMCTBAa TBEpPABIX Tel. TeIaoBoe
paclIMpeHne TBEPABIX TEJ U KUJAKOCTEN. [1naBiienre u Kpuctams3anus.

JdemMoHcTpanuu

JIBu>xeHne OpOYHOBCKUX YacCTHII.

Huddysus.

V3MeHeHMe AaBIeHMs ra3a ¢ U3MEHEHHEM TeMIIepaTyphl IPU MOCTOSSHHOM 00beMe.

N3otepmuueckuii 1 ©1300apHBII MPOIECCHI.

W3meHeHre BHYTpEHHEH 3HEPTUU TEJ IPU COBEPILIEHUHN paOOTHI.

Mogenp TEeIIOBBIX JBUTATEIICH.

IIcuxpomeTp u TUTPOMETP.

SIBneHus MOBEPXHOCTHOIO HATSKEHNSI U CMAYMBAHMS.

Kpucrannsl, amopdHbie BenecTBa, KUAKOKPUCTANINYECKUE TeNa.

[Tpu u3yyeHnn NMPUMEHSIOTCS aKTUBHBIE (POPMBI TIPOBEICHIS 3aHATHIA.

JlabopaTopHble 3aHATHS

[IpoBepka ypaBHEHHUS COCTOSIHMS UACATBHOIO ra3a

N3ydenue 3akona boitns-Mapuorra

Onpenenenne Moyl yIpyrocTH Marepuaina.

Omnpenenenue ko3 GUIUEHTA TOBEPXHOCTHOTO HATSKEHUS

3. DJaeKTpoauHAMHMKA
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DJIEKTPUYECKOE MOJIe. DIIEKTPUUECKHUE 3apsiibl. 3aKOH COXpaHeHHs 3apsaa. 3akoH Kyrona.
OnekTpuueckoe nojie. HanpsykeHHOCTh 3ieKkTpuyeckoro mnodis. IIpuHumn cyneprno3unuu mnoneu.
PaGorta  cunm  3IEKTPOCTATUYECKOTO OJIS. [Torenuman. Pasnoctb MMOTEHIINAJIOB.
OKBUIOTEHIUAILHBIE MOBEPXHOCTH. CBSI3b MEX]y HANPSKEHHOCTHIO U PA3HOCTHIO MOTEHI[MAIOB
3JIEKTPUYECKOrO Mois. JM3JeKTpuku B 3iekTpudyeckoM rnone. [lomspuzanms AU3IEKTPUKOB.
[TpoBoanuku B 3nexTpuyeckoMm noje. Konnencatopsl. CoequHeHHE KOHJIEHCATOPOB B Oarapero.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa. DHEPrus AIEKTPUYECKOTO MOJIS.

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 CONMPOTHUBICHHUS OT MaTepualia, JJIMHBl U IUIOMIAIU MOINEPEYHOrO
CEYCHHUSI TMPOBOJHUKA. 3aBUCUMOCTH OJEKTPUUYECKOTO COMPOTUBJICHUS TMPOBOAHUKOB  OT
TEMIEPAaTypbl. OJEKTPOJABUXKYIIasi cuUjla HCTOYHUKA TOKa. 3akoH Owma A MOJHOW IenH.
Coenunenue mpoBoAHUKOB. COeTMHEHHE UCTOUYHUKOB AJIEKTPUYECKON SHEPTruu B Oarapero. 3aKoH
Jxoyns -Jlenna. PaboTa 1 MOIIHOCTH 3JIEKTPUUECKOTO TOKa. TerioBoe qeiCTBUE TOKA.

DNEKTPUYECKU TOK B PA3JIMYHBIX Cpelax. ODJICKTPUUYECKUUA TOK B TOJTYNMPOBOIHUKAX.
CobcTBeHHAas TPOBOIUMOCTH MOIYIIPOBOAHUKOB. [10TyIIpOBOJHUKOBEIE TPHOOPHI.

MarnuTtHoe noje. BeKTop MHIYKUMM MAarHUTHOTO mouis. JlelicTBME MarHUTHOIO IOJS Ha
IPSIMOJIMHEMHBINA TNPOBOJHUK C TOKOM. 3akoH Amrmepa. B3aumoneicTBue TOKOB. MarHUTHBIN
notok. PaboTa mo nepemenieHuio mMpoBOIHUKA C TOKOM B MarHUTHOM MoJie. [[eficTBue MarHUTHOTO
noyist Ha JBKymmiics 3apsa. Cuna Jlopenma. OmpezeneHne yaeabHOTO 3apsiga. Y CKOPUTENIH
3apSKEHHBIX YaCTHII.

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

JdemMoHcTpanuu

B3anMopeiicTBre 3apsyKeHHBIX TEIl.

[IpoBOIHMKY B 3IEKTPUUECKOM TOJIE.

JIMnIIEeKTPUKHU B 3JIEKTPUUECKOM TOJIE.

Konpaencaropsi.

TenmoBoe AeHCTBUE AIEKTPUUECKOTO TOKA.

CobcTBeHHAs U TPUMECHAsI TPOBOANMOCTH TIOTYITPOBOHUKOB.

ITonynpoBOHUKOBBIN THOJ.

Tpansucrop.

OnbIT Dpcrena.

B3auMozeicTBre IpOBOIHUKOB C TOKAMM.

ONeKTpOABUTATED.

DNeKTPOU3MEpPUTENbHbIE TPUOOPHI.
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DNeKTpOMarHuTHasi UHIYKIIHS.

OnbiThl Dapajes.

Tpauchopmarop.

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

JlaGopaTropHble 3aHATHSA

N3amepenne 3/IC 1 BHYTpEHHETO .CONPOTUBJIECHUS HICTOYHHUKA.

N3yuenne 1ocienoBaTeabHOr0 COEAMHEHUS IIPOBOJHUKOB.

N3yuenune napajuienbHOro COCIMHEHUS IIPOBOJHUKOB.

4. KoJsie0aHus1 U BOJIHBI

Mexanuueckue konebanus. KonebatenbHoe nBuxkeHHe. [‘apMoHHYecKue KoieOaHMUs.
CBobOonHble MexaHWdeckue kojeOaHus. JIMHElHble MeXaHWYeCKHe KOJIeOATEIbHbIE CHCTEMBI.
[IpeBparenue 3Hepruu Mnpu KosiedarenbHoOM JBHKEeHUU. CBOOOHBIE 3aTyXalOIUe MEXAaHUYECKUE
KosieOaHusl. BeIHyX/IeHHbIE MEXaHHUUECKHUEe KojaeOaHusl.

VYupyrue Boansl. [lonepeunbie 1 Mpo10IbHBIE BOJHBI. XapaKTEPUCTUKU BOJIHBI. Y paBHEHUE
TUIOCKOH Oeryiieid BonHbL. MHTEphepennus BoaH. [ToHsTHe 0 qudpakuy BOJH. 3BYKOBBIC BOJHBI.
VYapTpa3ByK M €ro IpUMEHEHHE.

DNeKTpOMarHuTHhIE  KoJeOaHUs. CBoOOIHBIE ~ DJEKTPOMArHUTHBIE  KOJeOaHUs.
[IpeBparienue sHepruu B KojaebaTeIbHOM KOHTYpe. 3aTyXarolue 3JIeKTPOMAarHUTHbIe KojaeOaHusl.
['eHepaTop He3aTyXalIIMUX OJIEKTPOMArHUTHBIX KolleOaHWi. BBIHYXIEHHbIE SJIEKTpUUECKUE
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. OTKpbITHIN KosebaTenbHblil KOHTYp. M300perenue
paauo A.C. ITonosbiM. [Tonsitue o pagnocssizu. [IlpuMeHeHne 3IeKTPOMarHUTHBIX BOJIH.

JdemMoHcTpanuu

CB00OOIHBIE U BBIHYX/IEHHbIE MEXaHNYECKHE KOJeOaHu .

Pesonanc.

OO6pa3oBaHue 1 pacrpoOCTpaHEHUE YIIPYTUX BOJIH.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJIeOaHHUs.

N3nydyenue u npuem 31€KTPOMarHUTHBIX BOJIH.

Pagnocss3b.

[Tpu u3yyeHnr NPUMEHSIOTCS AKTUBHBIE (DOPMBI IPOBEACHHUSI 3aHATHIA.

JlabopaTopHble 3aHATHS

Ompenenenne yCKOPEHUs: CBOOOTHOTO TaICHUSI.
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S. Onruka

IIpupona ceera. CKOPOCTh pacHpOCTPAHECHUS CBETA. 3aKOHBI OTPAXKCHMSI U IIPEIIOMIICHUS
cgeta. [lonnoe otpakenue. Jlunusel. ['1a3 kak ontuyeckas cucrema. OnTu4eckue mpudopsl.

BonHoBbie cBoiicTBa cBeta. WHTepdepenius cBera. KOrepeHTHOCTh CBETOBBIX JIyHYCH.
Nutepdepeniius B TOHKWMX TuleHKax. Ilomocer paBHod Ttommuebl. Komsna HperoTona.
Hcnonb3oBanue uHTEpPEepeHUn B Hayke M TexHuke. Judpakuus cBera. Judpaxnus 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 MHOIVIOMIEHHS. YIbTpaduoieToBoe 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 AUPPAKITUOHHON 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 KBAHTOBOW (PU3UKH

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

®uznka aroMa. Pa3BuTHe B3IUISIOB HAa CTPOEHHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX
CrieKTpax Bojopoaa. SAnepnas moaens aroma. OnbiTel J. Pesepdopaa. Moaens aroma Bojoposa 1o
H. bopy. KBanTOBBIE reHEpATOPEI.

®duszuka aToMHOro A1apa. EctecTBeHHas paAMOaKTUBHOCTh. 3aKOH PaIMOAKTUBHOIO pacnaja.
CrniocoObl HaOMIOZEHHS M PETUCTpalluy 3apsKeHHbIX yacTull.. CTpoeHue atromHoro sapa. Jledexr
MacChl, DHEPIrHsl CBSI3M M YCTOMYMBOCTH ATOMHBIX sAnep. fnepHsle peakuuu. MckyccTBeHHas
pannoakTUBHOCTh. JleneHue Tsokenblx snep. LlenHas sinepHas peakuus. YnpasiseMmas LENHas
peakuus. Snepssiii  peakrop. IlomyyeHue paaMOAaKTUBHBIX H30TOIIOB M HMX IPUMEHEHHE.

buonornyeckoe necTBUE paiiOaKTUBHBIX U3JIYYEHUM. DJIEMEHTAPHBIC YACTUIIBI.

14



JdemoHcTpaumnu

dotorddexr.

JInnenyaTsle CIIEKTPHI PA3JIMYHbIX BEILIECTB.

Nznyyenue nazepa (KBaHTOBOTO T€HEPATOPA).

CUeTurK MOHU3UPYIONUX U3JTYyYEHUH.

[Ipyu u3yyeHNH NPUMEHSIOTCS aKTUBHbIE W MHTEPAKTHUBHBIC (POPMBI IPOBEACHUS 3aHITUH.

JlabGopaTopHble 3aHATHSA

N3mepenue MOITHOCTH /103bI BHEIIHETO U3ITyYEHUS

7. Dpoarouus Beeennoii

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

Oogronus 3Be31. I'unoresa npoucxoxaeHuss CoaHEeUHOU cucTeMbl. TepMOosIepHbIil CUHTES.
[Ipobnema TtepmosinepHoit sHepreTuku. OuHeprus ConHIa ¥ 3Be3[. DBOJIOLUHUSA  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 — PYCCKUM (DU3BUK.

Anexcanap CrenanoBud [1ormoB — 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)I/ISI/IKa. 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

. Buapl anextpudeckux paspsioB. DIEKTPUUECKHUE pa3psIbl HAa CIyK0e YeloBeKa.

=
ol

. Bnusnue nedextoB Ha pU3NUECKHE CBOWCTBA KPUCTAIUIOB.

=
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 y1st 31eKTpuuecKoi 1ernu.

N
w

. 3aKOHBI COXPAaHCHUSA B MCXAaHHKE.

N
~

. 3HadyeHue OTKpbITUH [ amunes.

N
ol

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

N
(o3}

. Hcaax Hpl0TOH — co3faTenb KIaCCHUeCKON (U3UKH.

N
By

. Mcnonp3oBanme 37EeKTPOIHEPTUN 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 (MUKpOIJIEKTPOHUKA U XOJIOJ).

w
N

. HaSGPHBIe TE€XHOJIOTMH U UX HUCIIOJIB30BAHUC.

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 y9eHHs 00 AJIEKTPOMAarHUTHOM TIOJIC.

36. Makc [1nank.

37. Mertoa MEUYCHBIX aTOMOB.

38. Meroapl HAOTIOCHUS U PETUCTPALIUN PATUOAKTUBHBIX H3TYICHUN U YaCTHII.

39. Metoapl onpeiesieHUs IIOTHOCTH.

40. Muxaunn BacunbeBnu JIOMOHOCOB — yU€HBIN SHITUKIIOTICHCT.

41. Mopenu atoma. OnwiT Pesepdopra.

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. Huxomnaii KonepHuk — co3aaTenb TeTUOLEHTPUYECKON 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 BEICOKOTEMIIEPATYPHON CBEPXIPOBOIUMOCTH.

52. TlepemMeHHBIN HNEKTPUIECKUI 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 dpeppomarseTusma.

59. TIpobnembl HKOJIOTHH, CBS3aHHBIE C UCIIOJIB30BAHUEM TETIOBBIX MAIIIKH.

60. IIpou3BoAcTBO, Mepeaaya U UCIOIb30BAHHUE YICKTPOIHEPTHH.

61. TIpoucxoxaenue COTHEYHON CHCTEMBI.

62. TIpe3odnexTpudeckuii 3p(HeKT ero MpruMEeHECHHE.

63. PazButue cpeacTB CBS3M U PaHo.

64. PeakTuBHBIC IBUTATEIN U OCHOBHI pa0OTHI TETJIOBOM MAIIIUHBI.

65. PenmkToBOC M3MyYEHHE.

66. Pentrenosckwue myun. Mcropus otkpeiTus. [Ipumenenue.

67. Poxnenue u 3BONIOLNS 3BE3.

68. Pousp K.3. [{M0JIKOBCKOTO B Pa3BUTUN KOCMOHABTUKH.

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

71. Cunbl TpeHus.

72. CoBpeMeHHas CIyTHUKOBAsSI CBS3b.

73. CoBpeMeHHas GpuznuecKas KapTHHA MUpa.

74. CoBpeMEeHHBIE CPE/ICTBA CBSI3H.

75. CoinHlle — MCTOYHMK >KU3HM Ha 3eMJle.

76. Tpancdopmaropsl.

77. YnbpTpa3ByK (IOJIy4eHHE, CBOMCTBA, IPUMECHCHHE).

78. YmpapisieMblii TEpMOSACPHBIN CUHTES.

79. Yckoputenu 3apsyKEHHBIX YACTHII.

80. ®wusmka u My3bIKa.

81. dusnueckue cBocTBa aTMOC(hEPHI.

82. doTO31EMEHTHI.

83. ®oroaddekr. [Ipumenenue sBrenus Gpororddexra.

84. Xanc Kpuctuan Dpcres — OCHOBOMOJIOXKHHK 3JIEKTPOMAarHETU3MA.

85. YUepHbIe IBIPHI.

86. Illkana 31€eKTPOMarHUTHBIX BOJIH.

87. Dxonoruyeckue mpodaeMbl 1 BOZMOXKHBIE ITYTH UX PEILICHHUS.

88. DnexTpoHHAs MPOBOIUMOCTH METAIUIOB. CBEPXIIPOBOAMMOCTb.

89. Dmumnmii Xpuctuanoswu 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 YMeHHs NOCTaHOBKM LieJIed J1eATeIbHOCTH, IJIAHUPOBAaHUS COOCTBEHHOM

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

Pa3Butue cnocoOHOCTH SICHO M TOYHO M3J1araTb CBOU MBICIIH, JTIOTHYECKU
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 rpaHulpl MOTPENIHOCTEW M3MEPEHUN NPU IOCTPOCHUHU
rpaduKoB.

YMeHue BbICKa3bIBaTh TUIIOTE3bl Uil  OOBSICHEHUS HAOII0JaeMbIX
SIBJICHU.

YMeHue npeiaratb MOACIIH SABJICHUM.

VYkazaHue TpaHUl] NPUMEHUMOCTH (U3MUECKUX 3aKOHOB. M3moxeHue
OCHOBHBIX II0JIOKEHUI COBPEMEHHOW Hay4HOW KapTHHBI MUpAa.
[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 Tejla 10 YpaBHEHUSM 3aBUCUMOCTH KOOPAMHAT M MPOEKIMM

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 mnapaMeTpoB 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.

Brruncienne cpenHel KMHETHYECKOM SHEPrUM TEIUIOBOTO JIBHXKEHUS
MOJICKYJI TT0 U3BECTHOM TeMITepaType BEIIeCTBa.

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.

DKCIEPUMEHTAIBHOE HCCIEA0BAaHUE TEIUIOBBIX CBOMCTB 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. 9JIEKTPOAUHAMUKA

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 ¥ BO3MOXKHON CXeMbI 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

MaruuTtHgble SIBJICHUS

N3mepeHre HMHAYKIIMM  MarHUTHOrO  NoJisl.  BeluncieHwe  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.

OOpsicHeHHe MpHUHLUNA JAEHCTBHS T€HepaTopa 3JIEKTPUYECKOrO TOKa M
JIEKTPOU3MEPUTENBHBIX MpHOOpoB. OOBsICHEHHWE MPUHLUNA ACUCTBUSL
Macc-ciekTporpada, yckopurened 3apspkeHHbIX dacTull. OObscHeHue

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

paccMaTpuBaTh KaK MCTAAUCHUIIIIMHY

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 aBTOKOJIE0ATEIbHBIX MEXaHUYECKHX CHCTEM.

[TpoBenenue knaccuduxanum KoaeoaHui

Ynpyrue BoiaHbI

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

Habmtonenue u oObsicHeHHE SBICHUM HHTepdepeHUNH 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

IIOCJIE0BATEIBHON LIETH.
[IpoBenenne  aHasoruu  MeXAy  (U3MYECKMMHM  BEJIMYMHAMM,
XapaKTEePU3YIOLUIUMU MEXaHUYECKYIO u ANEKTPOMATHUTHYIO

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 pacCTOSTHUSI 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
HOJISIpU3aluy U aucrepcun cBeta. Ilouck paznmnuuil U CXOACTBA MEKIY
TU(PPaKIUOHHBIM U TUCIIEPCUOHHBIM CIIEKTPAMHU.

IIpuBeneHre npPUMEPOB NOSBICHUS B INPUPOAEC U HCIOJIb30BaHUSA B
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TEXHUKE SBJICHMM UHTeppepeHuun, Audpakuuy, MNOIIpU3aLUUd U
nucnepcuu  cBeta. llepeuncieHMe METOJOB TMO3HAHUS, 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 MHTEpHETA ISl TIOMCKa WHMOPMAIIUU O MEPCIIEKTHBAX

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)K)IeHI/IH

CoHEYHOI CUCTEMEI

Borunicnenue  2Hepru#, OCBOOOXKIAIOMIEHCS TPH  TEPMOSAEPHBIX
peakmusax. DopmyaupoBKa MpoOIeM TEPMOSIEPHON YFHEPTETUKU
OObsicHeHrEe BIMSHHUS COJTHEUHOW aKTUBHOCTH Ha 3emutto. [loHnmanwme
pOIM KOCMHMYECKHMX HCCIIEIOBAHUN, MX HAYYHOTO U SKOHOMHUYECKOIO
3HAYEHUs.

OOcyxneHrne COBPEMEHHBIX THUIOTEe3 O MpoucxoxacHuu CoIHeYHOM

CUCTCMBI
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8 YYEBHO-METOANYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMBI YUYEBHOM JUCIUILINHBI « DU3UKA»

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.,

—  CTYJbS — 2 WIT., CTOJI J€MOHCTPAILIMOHHBIN — 11T,

—  CTOJI mpemnojaBaTens — | mr.,

—  KJIacCHas JI0CKa MapkepHas — 1miT.,.

mexHu4eckue cpeocmea ooyuenus: TeIeBU30p.

VuebHO-Ha2s0Hble NOCOOUSL:

Cmenowi:

—  LIKaJa 3JIEKTPOMATHUTHBIX BOJH

— TepuoanYecKas CUCTEMa JIEMEHTOB

—  (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.,

—  cTyabs — 16 mr., mkadsl — 2 mwrT.,

—  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

OcHoBHasi JiuTEepaTypa

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 3anmad: yueb. mocobue aiisi oOpa3oBar. yUpeKIACHUH 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 HHPOPMAITMOHHO-00PA30BaTEILHBIX PECYPCOB).
2.wwww.dic.academic.ru (Axagemuk. CroBapy ¥ SHIIUKIOTICTAH )

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 10cTyma K 00pa3oBaTeIbHBIM pecypcam).

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

7. www.school.edu.ru (Poccuiickuii oOpa3oBarenbHbIii mopTai. JJOCTYITHOCTh, KauecTBO,
3 PEKTUBHOCTB).

8.www. ru/book (DnekTpoHHast OMOIMOTEUHAS 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 (yueOHO-MeTOMHuUecKas razeTa «DU3UKa).

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-TIONYJISAPHBIA  (U3UKO-MAaTEMATHYECKHI  KYpHAI
«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 (ommmnuana «I[lokopu BopoObeBbI TOPBI»).
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