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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma oOmeoOpa3oBaTenbHON yueOHOW AUCHUILTMHBI « DU3UKay MpeAHa3HAYeHA JUIS
u3yueHus: (QU3MKM B TPOPECCHOHATBHBIX 00pa30BATENBHBIX OPraHU3aAIMIX, PEATU3YIOIUX
00pa3oBaTeNbHYI0 MPOrpaMMy CpenHero oOmero oOpa3oBaHHMsS B MpeAeiax OCBOCHUS OCHOBHOM
npodeccroHabHOM oOpazoBarensHON mporpammbl (OITOIT) CIIO Ha 06a3e OCHOBHOTO OOIIETroO
o0pa3oBaHUsl TPU TOJTOTOBKE CIICIMATUCTOB CpeaHero 3BeHa mo creruansHoctr 09.02.07 —
WNudopmanimoHHbIE CUCTEMBI U TIPOTPAMMHUPOBAHHE.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanmii ®I'OC cpemgnero obmero odpazoBaHUS,
NPEIbABISIEMBIX K CTPYKTYPE, COJCPKAHHUIO W pE3yJabTaTaM OCBOCHHS Y4eOHOH TUCIMILIMHBI
«Du3uKa», 1 B COOTBETCTBHH ¢ PeKOMEHIAIMSIMU 110 OpPraHU3aIMH MOJyYSHUsI CPETHET0 OO0IIero
o0Opa3oBaHHUs B IpeJlielax OCBOEHHUS 00pa30BaTENbHBIX MPOTPAMM CPEAHEr0 MPOPECCHOHAIBHOTO
oOpa3oBaHusl Ha 0a3e OCHOBHOTO oOIIero oOpa3oBaHMsI C y4yeTOM TpeOoBaHUM (enepabHbIX
TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M TMOJYyYaeMOW CIEIUAIBHOCTH CPETHETO
npodeccuoHaNbHOrO0 00pa3oBaHus (MuchkMoO JlemapTaMeHTa rocyAapCTBEHHOUM TOJUTUKHA B cdepe
noarotoBku pabdounx kaapoB u IO MwunoOpuayku Poccum ot 17 mapra 2015 r. Ne 06-259).
Conepxanue TporpaMMbl Y4eOHOW aucHUIUIMHBI «Du3KMKa» HampaBlIeHO Ha JOCTH)KCHHUE
CHEAYIONIUX LeJIei:

* OCBOCHME 3HaHMW O (DyHIAMEHTAIBHBIX (HU3MYECKUX 3aKOHAX M TPUHIMIAX, JICKANNX B
OCHOBE COBpEMEHHOW (hr3MuecKoil KapTUHBI MUpa; HauboJjee BaXKHBIX OTKPBITHIX B 001acTu
(GU3MKH, OKa3aBIINX OMPECISIONICe BIMSIHUE HA PAa3BUTHE TEXHUKH M TEXHOJOTHH; METOIaxX
HAYYHOTO TIO3HAHUS ITPUPO/IBL;

* OBJIaJICHUE YMEHUSMHU MPOBOIUTH HAOIIOJCHMUS, TNIAHUPOBATh U BBINOJIHATH 3KCIIEPUMEHTHI,
BBIJIBUTaTh THIIOTE3bl U CTPOUTH MOJENIU, IPUMEHATH IMOJIyd€HHbIE 3HAHUS MO (U3UKE IS
OOBSICHCHHUSI PA3HOOOpPa3HBIX (PU3UYECKUX SIBJICHUH M CBOWCTB BEIIECTB; MMPAKTUYECKH
WCIOJIb30BaTh (PU3MYECKHE 3HAHHWA; OLEHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU
nHpopMmaiuu;

* Ppa3BUTHE NO3HABATEJIbHBIX MHTEPECOB, WHTEIUIEKTYalIbHBIX M TBOPUECKHUX CIOCOOHOCTEH B
mpouecce MpUOOpeTeHHs] 3HAHUM M yMEHUH MO (U3MKE C HUCIHOJIB30BAHUEM PA3IUYHBIX
HMCTOYHUKOB MHGOPMAIIMU U COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTUH;

* BOCHHTAaHHUE YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHMS 3aKOHOB IMPHUPOIbI, MCIOJIb30BaHUS
JNOCTHKEHUM (Gu3Mku Ha Onaro pa3BUTHUSI YEJIOBEUECKOM IMBHIM3ALMHM;, HEOOXOIUMOCTH
COTPYJHHYECTBA B MIPOLIECCE COBMECTHOTO BBIMIOJIHEHUS 33/1a4, YBAKUTEIBHOTO OTHOLICHHUS K
MHEHHUIO OIMOHEHTa MpU OOCYKICHUH MpPOOJIeM €CTeCTBEHHO-HAYYHOTO COJEpKaHUS;
TOTOBHOCTH K MOPAJIbHO-3TUYECKON OLIEHKE HCIIOJIb30BaHMs HAYYHBIX JOCTHKEHHM, YyBCTBA
OTBETCTBEHHOCTH 3 3aIlUTy OKPYKAIOIIEH Cpeibl;

* HCMOJb30BaHUE NPUOOPETEHHBIX 3HAHUW W yMEHHUH JUIsl pPEUICHUS MPAKTHUYECKUX 3aaad
MOBCEIHEBHOM JKM3HHU, ObOecriedeHusi 0e30MacHOCTH COOCTBEHHOW >KM3HM, PAIlMOHAIBLHOTO
MIPUPO/IOTIONIF30BAHUS U OXPaHbl OKPYKaIOIIEH Cpellbl 1 BO3MOKHOCTh IPUMEHEHHUsI 3HAHUM
MIPH pEeIIeHUHU 33]]a4, BOSHUKAIOIIKX B MOCIEAYIONIeH MpodeccuoHaNbHOM AeATeIbHOCTH.

B mporpamMmy BKIIOUYEHO cojepikaHHe, HalpaBlIeHHOE Ha (opMHpOBaHHE y CTYICHTOB
KOMIIETEHIIMH, HeoOXoauMbIX it KadecTBeHHoro ocsoeHus OIIOII CIIO na 0a3e OCHOBHOIO
oOmiero o0Opa3oBaHMs C MOJy4YE€HHEM CpelHero ooOuiero oOpa3oBaHUs; MPOrpaMMbl MOJITOTOBKH
cnenuanuctos cpeanero 3BeHa (IIIICC3).

B paboueii mnporpamme yueOHON aUCHMIUIMHBI «DU3MKa» OMUCHIBAETCS COAEpIKaHUE
y4eOHOTO MaTepHaia, Mocie0BaTeIbHOCTh €ro U3y4eHus, TEMaTHKa MPAKTUYECKUX 3aHATHH, BUJIbI
CaMOCTOSITENIHBIX paloT, pacipelelieHue Y4eOHbIX YacoB C YYeTOM CHEeUM(UKH MporpamMmm
MOJITOTOBKH CIEIMATIMCTOB CPETHETO 3BEHA.

[IporpamMma MOXKET MCIOJB30BAThCA JPYTUMHU MpPOo(decCHOHATBHBIMU 00pa30BaTEIbHBIMU



OpraHu3alUsIMH, PEATH3YIOIIUMU 00pa30BaTEeNbHYIO POTPaMMy CpPEeIHEro o0mero oopa3oBaHus B
npenenax ocoenus OITOIT CITIO Ha 6a3e 0CHOBHOTO 001IIero 00pa3oBaHMsL.

Peanusamust oOmieoOpa3oBarenbHON yd4eOHON AMCIMILTUHBI «DU3MKa» JOMyCKaeTCs Kak B
ouHoM (opmare oOydeHws, Tak M B (opmare 3JICKTPOHHOTO OOYYEHHUs C HCIOJIB30BAHHEM
JTUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTUH.

OBIIAS XAPAKTEPUCTUKA YUYEBHOM JACHHUIIJINHBI
«DU3UKA»

B ocHoBe y4eOHOW mucuuiumHbl «DHU3MKa» JIEKHUT YCTAaHOBKA Ha (HOpMUpOBaHHE Y
00yudaeMbIX CHCTEMbI 0a30BBIX MOHATUN (U3UKU U MPEACTABICHUI O COBPEMEHHOUN (pu3ndecKoiu
KapTUHE MHpa, a Takke BbIpadOTKa YMEHUIl NpUMEHATh (U3WYECKUE 3HAHUS Kak B
npodeccoHaIbHOM 1eATENbHOCTH, TaK U JJIsl PELLICHUS )KU3HEHHBIX 3a/1a4.

MHorue nosokeHusl, pa3BuBaeMble (PU3MKON, paccMaTpUBalOTCA KaK OCHOBAa CO3JAaHUS U
UCIO0JIb30BaHNS HH(OPMALMOHHBIX U KOMMYHUKAIMOHHBIX TexHosoruid (MKT) — opnHoro wus
HanboJee 3HAaUMMbIX TEXHOJIOTUYECKUX TIOCTHKEHUN COBPEMEHHON IIUBUIIM3AIUH.

®u3nka JaeT KIHY K TOHUMAaHUI0 MHOTOUYMCIIEHHBIX SIBJIEHUN U IIPOLIECCOB OKPYKAIOIIETO
MHUpa (B €CTECTBEHHO-HAYUYHbBIX OOJIACTSAX, COLIMOJIOTUH, SKOHOMUKE, SI3bIKE, JIUTeparype u ap.). B
¢buzuke GOpMUPYIOTCSI MHOTHE BHUJbI IE€ATEIHHOCTH, KOTOPbIE UMEIOT METAIpPeIMETHBIN XapakTep.
K HuM B mepBylo ouepenp OTHOCATCA: MOJEIMpPOBaHHE OOBEKTOB U TMPOILIECCOB, NMPUMEHEHHE
OCHOBHBIX METOJIOB NO3HAHMSA, CUCTEMHO-MH(MOPMALMOHHBIN aHanu3, (GopMyIMpPOBaHHUE THMIIOTE3,
aHAJIM3 M CUHTE3, CpaBHEHUE, 0000IIeHNe, CUCTEMATH3alMs], BbISBICHUE IPUUYNHHO-CIICACTBEHHBIX
CBsI3eH, TOUCK aHAJIOrOB, YyNpaBJIeHHE OO0bEeKTaMu M mpoueccamu. VIMEHHO 3Ta JUCHMIUIMHA
MIO3BOJISIET TO3HAKOMHUTH CTYJEHTOB C HAy4YHBIMH METOJAMH IO3HAHWA, HAy4YUThb HX OTIUYATH
TUIIOTE3Y OT TEOPHH, TEOPHUIO OT IKCIIEPUMEHTA.

®dusnka uMeeT 04eHb OOJIBIIOE M BCEBO3PACTAIOLIEE YUCIIO MEXIUCLUIUIMHAPHBIX CBA3EH,
IIPMYEM Ha ypOBHE KaK MOHATUHMHOIO ammnapara, Tak M MHCTpyMeHTapus. Cka3aHHOE IMO3BOJIAET
paccMaTpuBaTh (U3UKY KaK METaJUCLMIUIMHY, KOTOpas MPEAOCTABISAET MeEXIUCLMIITIMHAPHBIN
S3BIK JUJIS1 ONIMCAaHUS HAYYHON KapTHHBI MUDA.

®dusnka sABISETCA CUCTEMOOOPA3yHOIIUM (AKTOPOM Uil €CTECTBEHHOHAYYHBIX Y4EOHBIX
IIPEIMETOB, IOCKOJIbKY (PM3UYECKHE 3aKOHBI JIeKAaT B OCHOBE COJAEP)KAaHUS XUMHUH, OUOJIOTHH,
reorpauy, aCTPOHOMHMU U CIIELUAIBHBIX JUCLUUIUIMH (TEXHUYECKas MEeXaHHKa, IEKTPOTEXHUKA,
3JIEKTPOHUKA U Jp.). YuebHas qucuuiuinia «Pu3ukay co31aeT YHUBEPCATIbHYIO 0a3y Ul N3y4eHUs
oOmienpoecCUOHANBHBIX M CHENMaJbHbIX  JUCHMIUIMH, 3aKiajblBas  (QyHIAMEHT  JJs
MOCIIEIYIOLIEro 00y4eHHs! CTYICHTOB.

OO6nanast TOTMYECKOM CTPOMHOCTBIO M ONMUPAACh HAa 3KCIIEPUMEHTaNbHbIE (PAKThI, yuyeOHas
mcuuiuinHa «®@usnka» GopMHpYeT y CTYAEHTOB MOJUIMHHO HaydHOe MHpoBo33peHue. Pduznka
SBJISICTCSI OCHOBOM YUEHHUSI O MaTEpUAIbHOM MUPE M pelIaeT MpooaeMbl 3TOr0 MUPA.

Nzyuenne ¢usuku B npodeccHoHaNbHBIX 00pa30BaTEeNbHBIX OPraHU3aAIMAX, PEATU3YIOIMINX
o0pa3oBaTeNibHYI0 IpOorpaMMy cpeHero oolrero oopaszoBanus B npenenax ocsoenus: OITOIT CIIO
Ha 0a3e OCHOBHOTO OO0IIEero 0Opa3oBaHUs, UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT MpPOQHIIs
npoheccHOHATBFHOTO 00pa3oBaHUs. ITO BBIPAXKAETCS B COJIEPKAHUM O0Y4YEHUs, KOJIMYECTBE YacoB,
BBIJICISIEMBIX HAa HW3YYEHHE OTJENIbHBIX TE€M MPOTPaMMBbl, TIyOMHE HMX OCBOCHMS CTYAEHTAMH,



o0beMe M XapakTepe MPaKTHUYECKUX 3aHATHH, BUJAX BHEAYJUTOPHOH CaMOCTOATENHLHOW pabOTHI
CTY/ICHTOB.

ITpu ocBoenun npodeccuii CIIO u cnenmansHocTeit CIIO ecTecTBEeHHOHAYYHOTO HPOQHIIS
npogeccruoHanbHOro oOpasoBanus ¢pusnka uydaercs Ha 6azoBoM ypoBHe @I'OC cpeanero odriero
obpaszoBanus, npu ocBoeHuu npodeccuii CIIO u cnenmansHocteld CITO TexHm4eckoro mpoduis
npodeccHoHAILHOTO 00pa3oBaHus (QU3WKAa H3ydaeTcs OoJiee YrIyOIeHHO, Kak MpoQUIbHAS
yueOHast AUCIUIUINHA, YYUTHIBAIONIAS CIICIU(PHUKY OCBAUBAEMBIX MPOYECCUN WIIN CTIEHUAITBHOCTEH.

[Ipu ocBoenun npogeccuit CIIO u cnenuansHoctet CIIO conuaibHO-?PKOHOMUYECKOTO U
TYMaHUTApPHOTO Tpoduieii MpoPecCHOHANBHOTO 00pa3oBaHMs (QHU3MKAa H3y4aeTcsi B COCTaBE
MHTErpUpOBaHHON yueOHOH aucuuniauHbl «EcTecTBO3HaHME» 00s3aTeIbHOM MpeaMETHON 00JacTH
«EcrtectBennsie Haykm» PI'OC cpennero obiiero oopasoBaHusl.

B coxepxanun y4eOHON NUCUUIUIMHBI 1O (U3UMKE IpPU MOATOTOBKE OOYyYarOIIMXCS IO
npodeccusM U CIEUUATBHOCTAM TEXHUYECKOro Mpoduis mnpodeccuoHanbHOro 00pa3oBaHUs
MpOoQUIBHON CcOCTaBISIOUICH SBIsSETCS pazzen «OJeKTPOJUHAMHUKa», TaK Kak OOJBIIMHCTBO
npodeccuii U CreNUaIbHOCTEH, OTHOCSIIMXCS K ATOMY MPO(UIIO, CBS3aHBI C AIIEKTPOTEXHUKONW U
BIEKTPOHUKOM.

Conepxkanne y4eOHOW JMUCHUIUIMHBI, PEaIM3yeMO€ IMPU IOATOTOBKE OOYUYaAIOIIUXCS I10
npodeccussiM M CHENHATIBHOCTSIM  €CTECTBEHHOHAYYHOTO  Mpowiss  MpodecCHOHATBHOTO
o0pa3oBaHUs, HE MMEET SBHO BBIPKEHHON MPOQMIBHON COCTaBIAOLIEH, Tak Kak Mpodeccuu u
CTIEIMAIBHOCTH, OTHOCSIITUECS K dTOMY MPO(HITI0 00ydeHHs, HE UMEIOT NMPEHMYIIIECTBEHHOU CBSI3U
C TeM WJIHM UHBIM pazzenoM ¢u3ukd. OgHaKo B 3aBUCUMOCTH OT nosrydaeMoid nmpodeccun CITO mmm
cnernuanbHocTH CIIO B paMKax ecTeCTBEHHOHAYYHOTO Mpodusi MpodeCcCHOHATBHOTO 00pa30BaHUS
MOBBIIIEHHOE BHHUMAaHHME MOXKET OBbITh YAEIEHO H3ydeHHI0 pazfena «MouekynspHas (usuka.
TepmoauHaMuKkay», OTIENBHBIX TEM pa3zena « DJIeKTPOAUHAMHUKA» U 0COOEHHO TEM 3KOJOTMYECKOT0
CoJiepKaHUs, MPUCYTCTBYIOIIKX [TOYTH B KaXKIOM paszfiee.

@DopMbI TEKYILIEro KOHTPOJISA: ONPOC, OHJIAWH-0MPOC, TECTUPOBAHKUE, OHJIAMH-TECTUPOBAHUE
KOHTpOJIbHasl paboTa

Teopernueckue cBeieHus 10 (PU3MKE JOMOJIHAOTCA JEMOHCTPALUAMU.

N3yuenne oOmeoOpa3oBaTenpbHOM yueOHOM aucuuiuimHbl  «Dusukay  3aBepiraercs
MOoJBEJICHUEM HTOroB B ¢opMe audGhepeHIIMPOBAHHOTO 3a4yeTa B paMKax IMPOMEKYTOYHOM
arrectanuu crygaeHToB B mporecce ocBoeHus OIIOIT CIIO ¢ momyueHueM cpemHero oOIero
obpazosanus (IIIIKPC, IIIICC3).

MECTO YYEBHOM JUCIHUILIMHBI B YYEBFHOM ILVIAHE

VYueOnast mucuumuimHa «®Pu3ukay  ABIAETCS  YYEOHBIM —IPEAMETOM  00s3aTelbHOU
npeaMeTHo# obnactu «Maremaruka u uHpopmarukay ®I'OC cpexnero obuiero oopa3zoBaHus

B npodeccuoHanbHbIX 00pa3oBaTeNbHBIX OPraHU3alUAgX, PEATU3YIOUINX 00pa30oBaTebHYIO
nporpammy cpeasero oouiero oopasoBanus B npenenax ocsoenuss OITOIT CITO na 6a3e 0cHOBHOTO
oOmiero obpa3oBanus, yueOHas qucuuIuinHa «dusnka» nzydaercs B 0011e00pa3oBaTeIbHOM IUKIIE
yuebHoro muana OITOIT CITO na 6a3e ocHOBHOTO 00IIero 00pa3oBaHUs C MOJYYEHUEM CPEIHETO
oburero oopazosanus (ITIICC3).

B yueOnpix mnanax [MIICC3 y4eOnas nucuumianHa «®Pu3Mka» BXOJIUT B COCTaB OOIIMX
0011e00pa30BaTeNbHBIX y4eOHBIX AMCHUIUIMH (MPpOo(dUiIbHbIE), (GOPMUPYEMBIX U3 00s3aTEIbHBIX



npenMeTHeix obmacreir ®I'OC cpemnero obmiero oOpazoBanus, st crnenuanbHocTet CIIO
COOTBETCTBYIOMIETO MPoduiist mpodecCHoHaIbLHOr0 00pa3oBaHusl.

PE3YJbTATHI OCBOEHUA YUYEFHOM JUCITATLIAHBI

OcBoenne copepxaHus y4dyeOHOM mucuMIUIMHBL «Du3nkKa» o00ecneYnBaeT JIOCTUKEHUE

CTYIICHTaMH CIICYIONIUX Pe3yJIbTATOB:

JIUYHOCMHbBIX .

YYBCTBO TOPJOCTH U YBAKEHUS K UCTOPUHU U JOCTHKEHUSM OT€UECTBEHHOU (pU3U-
YeCKOi HayKu; (PM3MYECKH TPaMOTHOE TOBEJCHUE B MPO(ECCHOHATBHON ACATEIbHOCTH U
OBITY IIpH OOpaIeHnH ¢ IprudopaMu U YCTPOHCTBAMU;
TFOTOBHOCTh K IPOJIOJDKEHHIO 0Opa3oBaHUS W TMOBBIIIEHUS KBaIU(UKAIMK B HW30paHHON
npo(eccHOHAIIbHON  JIeATENbHOCTH U OOBEKTUBHOE OCO3HAaHME pPOJIM  (PU3HMUECKUX
KOMIICTCHITUM B 3TOM;
YMEHHE HCMOIb30BaTh JOCTHKEHUS COBPEMEHHOM (QU3MYECKOW Hayku M (PU3UUYECKHX
TEXHOJIOTUI ISl TOBBIIIEHNUS COOCTBEHHOTO HMHTEIJIEKTYallbHOTO pPa3BUTHS B BbIOpaHHOMU
poheCcCHOHANTBHOU JEATETLHOCTH;
YMEHHE CaMOCTOSITENIbHO JTOOBIBAaTh HOBbIE JJIsl ce0si (hr3nuecKkue 3HaHMS, UCTIONb3YS s
3TOTO OCTYIHbIE UCTOYHUKU HHPOPMAIINH;
YMEHHE BBICTPAWBATh KOHCTPYKTUBHBbIE B3aMMOOTHOIIEHHS B KOMaHJE [0 PELIECHUIO
0o0IMX 3a7a4;

YMEHUE YIPaBJIATh CBOCH MO3HABATEIbHOMN €A TEIbHOCTBIO, IPOBOAUTE CAMOOLIEHKY YPOBHS

COOCTBEHHOTO HHTCIIICKTYaJIbHOT'O pa3BUTHA,

* mem anpedmemnblx:

WCIOJIb30BAHME DPA3JIMYHBIX BHUIOB IIO3HABATEIbLHOM JAEATEIbHOCTH I pelleHus
(bu3nyueckux 3a1a4y, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAaHMs (HAONIO/IEHUS, ONHUCaHU,
U3MEpeHusl, DOKCIIEpUMEHTa) [UIi HW3YYEHHs pPa3IMYHBIX CTOPOH  OKpyKarolen
NeHCTBUTENBHOCTH;

WCIOJIb30BAHME OCHOBHBIX  HMHTEJUIEKTYQJIbHBIX  ONEpaluii: TMOCTaHOBKM  3aJayu,
(dhopMynupoBaHUs TUIIOTE3, aHAIM3a U CUHTE3a, CPaBHEHHsI, 0000IIEHHS, CUCTEeMaTU3allNY,
BBISIBJICHUSI TPUYMHHO-CJIEICTBEHHBIX CBfA3€H, IOMCKAa aHajoroB, (OPMYIHPOBAHUS
BBIBOJIOB TSl U3YYEHUS PA3IMYHBIX CTOPOH (hU3MUYECKUX OOBEKTOB, SIBJICHHUM U MPOIIECCOB,
C KOTOPBIMU BO3HUKAET HEOOXOAMMOCTh CTAJIKUBAThCA B MPOdeccHnoHaNbHOM cdepe;
yYMEHHE F€HepUPOBATh UJCH U OTPEEIIATh CPENICTBA, HEOOXO UMBIE IJIsl UX peallu3allli;
YMEHHE UCIOJIb30BATh Pa3IMuHble UCTOYHUKHU IJIS TONydeHus Gpundeckoil nHdopmanuu,
OIICHUBATh €€ JOCTOBEPHOCTb;

—YMCHUC aHAIIU3UPOBATH U IIPECACTABIIATH I/IH(I)OpMaI_II/IIO B pa3JIMYHBIX BUOAX;

yMEHHE NYyOJIMYHO MPEACTaBIATh pPE3YJIbTaThl COOCTBEHHOTO HCCIEOBAaHUS, BECTU
JMCKYCCHH, JIOCTYITHO W TapMOHHUYHO cCoueTas cojepkaHue U (opMbl MpeacTaBiIsieMoit
uHpOpMaInH;
npeomemmubix:
c(OPMHUPOBAHHOCTh MPEJACTABICHUA O POJNM U MecTe (PU3MKM B COBPEMEHHOW HaydyHOU
KapTHHE MHpa; MOHUMaHHWE (HU3UYECKO cymHOCTH HalmogaeMbIx BO BcenenHoi



SABIICHUH, PO (U3UKK B (HOPMHPOBAHUU KPYrozopa U (PyHKIMOHAIBHOW I'PaMOTHOCTH
YeJI0BEKa JUIs PEIICHUs IPAKTUYECKUX 3aa4;

— BJAJEHHE OCHOBOMOJIATAIOMUMH  (U3HYECKUMH  TMOHSATHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPHSIMH; YBEPEHHOE HCIIOJIb30BaHUE (DU3UYECKOH TEPMUHOJOTHH U
CUMBOJIUKH;

— BJAJICHHE OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHHS, HCIIOJIB3YEeMbIMH B (DU3HKE:
HaOJI0IEHUEeM, OTIMCAaHUEM, U3MEPEHNEM, IKCTIEPHMEHTOM;

— yMeHHUs 00pabaThIBaTh pE3yJAbTaThl HM3MEPEHHIA, OOHAPY)KMBATh 3aBUCHMOCTH MEXKIY
(U3NYECKUMU BEIMYMHAMU, OOBSICHSTH MOJTyYCHHBIE PE3YIbTaThl U I€TaTh BBIBOIBI;

—Cc(pOPMUPOBAHHOCTh YMEHHS peliaTh PU3NUECKUE 3a/1a4H;

— c(OopMHPOBAHHOCTh YMEHHUS NMPUMEHATH NOJYyYEHHbIE 3HAHUS Ul OOBSICHEHUS YCIOBUMI
MpoTeKaHus (U3NYECKUX SIBJICHUN B NMPHUPOJE, MpoPeccuoHAIbHON chepe U Ui NpUHATUS
MIPAKTUYECKHUX PEIICHUI B IOBCEAHEBHOM KU3HU;

— c(opMHPOBAHHOCTh COOCTBEHHOM MO3MIIMH MO OTHOUIEHUIO K (U3NYECKOU MH(OpMAaIIUH,
[I0JIy4aeMOM U3 pa3HbIX HCTOYHUKOB.

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenue
®dusnka — pyHIaMeHTaIbHaAs HayKa O IPUPOJIE.

EctecTBeHHOHAy4YHBIH METOJl MO3HAHUS, €0 BO3MOXKHOCTH M TPAHUIIBl MPUMEHHUMOCTH.
DKCIIEpUMEHT U TEOPHs B IMpOLIECCe MO3HaHUs NpUpoisl. MoaenupoBanue (GU3NYECKUX SBICHUN U
nporueccoB. Poib skcriepyMenTa ¥ TEOPUH B MpoLiecce Mo3HaHUs Tpupoibl. Pu3nueckas BelIUYHHA.
[TorpemnocTn n3mepeHuit Gusnyeckux BenmuunH. OU3NUecKre 3aKOHBI. [ paHUIIBI TPUMEHUMOCTH
¢bu3nveckux 3akoHOB. [loHsATHE O Pu3MUecKOl KapTHHE MHUpa. 3HaYeHWE (PU3UKU TPU OCBOCHHH
npodeccuii CI1O u cnermanpaocTeit CI10.

Mexanuka

Kunemaruka. Mexannueckoe npuxenue. [lepemenienue. Ilyre. Ckopoctb. PaBHOMEpHOE
NPSMOJIMHENHOE  JABWXKEHUE. YcCKopeHue. PaBHomepeMeHHOE MNpSIMOJMHEHHOE JBHUKEHUE.
CBoOonHoe majeHue. J[BwkeHue Tesa, OpOIIEHHOro TOJ YIrJIOM K Topu3oHTy. PaBHOMepHOe
JBUKEHUE 110 OKPY>KHOCTH.

3akonbl Mexanukn Hurorona. Ilepsoiii 3akon Herorona. Cuna. Macca. Umnynbsc. Bropoit
3akoH HproroHa. OCHOBHOM 3aKOH KJIACCMYECKOW auHaMuku. Tpetuil 3akoH HeroToHa. 3akoH
BCeMHUpHOTO TAroTeHus. ['paButanronHoe nose. Cuna tsoxkectd. Bec. CiocoObl M3MepeHHs MacChl
ten. Cuibl B MEXaHHUKE.

3aKoHBI COXpaHEHHSI B MeXaHHMKe. 3aKOH COXpaHEHUsI UMIyJbca. PeakTUBHOE JABMXKEHUE.
PaGora cunbl. PabGora moTeHuuanbHbIX cuil. MomiHocTh. JHeprus. Kunerudeckas 3HEprusl.
[loTeHumanpHass 3Heprus. 3aKOH COXPAHEHUS MEXaHW4YeCKOW HsHepruu. lIpuMeHeHne 3aKoHOB
coxpaHeHus. /lemoncmpayuu

3aBUCHMOCTh TPAEKTOPHU OT BEIOOPA CUCTEMBI OTCUETA.

Bubl MexaHMYECKOTO JBUKEHUS.

3aBUCUMOCTbh YCKOPEHHUS TeJla OT €r0 MacChl U CUJIbI, IEHCTBYIOIIEH Ha TEJO.

CrnoxeHue cuil.



PaBeHCTBO M IPOTHMBOIOJIONKHOCTh HAIPaBICHUS CWJI JACUCTBUS M IIPOTUBOJCHCTBHSL.
3aBHCHMOCTB CHJIBI YIPYTOCTH OT AepopmMariuu.

Cunsl TpeHuUs.

HesecomocTs.

PeaktuBHOE nBHXKEHUE.

[lepexoa MOTEHIMATLHOW PHEPTUU B KHHETUIECKYIO H 0OpaTHO.

Mouiexkyasipaasi pu3MKa M1 TEPMOAUHAMHUKA

OcHOBBI MOJIeKY/ISIpHO-KMHeTHYecKoi Teopun. UaeanbHblii ra3. OCHOBHbBIE MTOJIOKEHUS
MOJIEKYJISIpHO-KHUHETHYEeCKOH Teopuu. Pasmepbl M Macca MoOJeKyal U aTroMoB. bpoyHoBckoe
nwkenue. Juddysus. Cunbl u SHEprust MEKMOJICKYISIpHOTO B3auMmojeicTBus. CTpoeHue
ra3oo0pa3HbIX, JKUIAKUX M TBEpAbIX Teil. CKOPOCTH [BWXEHUS MOJIEKYl U HX H3MEpEHHeE.
Wneanshsiii ra3. [laBnenue raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KMHETHUYECKOW TEOPUHU Ta30B.
Temnepatypa u ee wu3MepeHue. [a30Bble 3aKOHBL. AOCONIOTHBIA HYJIb TEMIEpPATYypHI.
TepMoanHaMuueckas 1IKajga TEeMIeEpaTypbl. YpaBHEHUE COCTOSHHUS HJeallbHOro rasa. MossipHas
ra3oBasi IOCTOSIHHAS.

OcHoBbl TepMoguHamMuku. OCHOBHBbIE TOHATHS W ONpenesieHus. BHyTpeHHss sHeprus
cucteMbl. BHyTpeHHSs sHeprusi uaeanpbHOoro raza. PaGota u Temnora kak (GopMmbl mepenadu
SHEpPruM. TemIoeMKOCTh. YJIeldbHas TEIMJIOEMKOCTh. YpaBHEHHE TemuioBoro Oanmanca. IlepBoe
Hayajlio TepMOAMHAMHKHU. AnuabaTHblii mporecc. llpunuun neiictBust TeraoBoit MamuHbl. KITJ]
TEIUIOBOTO ABHUratens. Bropoe Hagano tepmonuHamMuku. TepMoauHamMuyeckas MIKana TeMIEpaTyp.
XonoaunpHele MalIvHbL. TeruoBbie aAurarenn. OxpaHa IpupoIb.

CaoiictBa mnapoB. lcnapenue u koHjaeHcanus. HacwllleHHBIH map W €ro CBOWCTBA.
AOcoyfoTHasT M OTHOCHTENIbHAs BIIAXXHOCTh BO3ayxXa. Touka pochl. Kurenue. 3aBHCUMOCTH
TeMIIepaTypbl KUIEHUS OT JaBieHus. [leperpersiii map u ero ucroyb30BaHUE B TEXHUKE.

CaoiicTBa KkuakocTeid. XapakTepUCTUKA KUAKOTO COCTOSIHUS BemiecTBa. [IoBEpXHOCTHBIM
CIIOM JKMIKOCTU. DHEpPrusi MOBEPXHOCTHOTO ClOs. SIBJIEHMS Ha TpaHUIE KUJIKOCTU C TBEPABIM
TenoM. KanuisipHble sIBIICHHUSL.

CgoiicTBa TBepAbIX TeJ. XapaKTepUCTHUKA TBEPAOTO COCTOSHHS BEUIECTBA. YNIpyrue
CBOMCTBa TBepIbIX Tel. 3akoH ['yka. MexaHMueckune CBOMCTBa TBEpAbIX Ted. TemioBoe
pacuMpeHue TBEpAbIX Tel U kuakoctel. [InaBnenue u kpucrammsanus. /Jemoncmpayuu

JIBukeHre OpOyHOBCKHMX YaCTHII.

Hudpdysust.

N3menenue naBieHus ra3a ¢ UI3MEHEHHEM TEMIIEPaTyphl IPU HOCTOSTHHOM 00beMeE.

N3oTepmuueckuii 1 ©1300apHBIN MPOIIECCHI.

W3menenne BHyTpeHHEH SHEPTrUU TN MPH COBEPILICHUU PaOOTHI.

Mopenu TemIoBbIX ABUTATENEH.

Kunenue Boab! Ipu NOHMKEHHOM JaBJICHUU.

[IcuxpomeTp u rurpomerp.

SIBneHUs MOBEPXHOCTHOIO HATSYKEHUS U CMAYMBAHMSL.

Kpucrannsl, amopdHsie BelecTBa, >KUIKOKPUCTAJUIMYECKUE Tela.

JIEKTPOANHAMHUKA
IIEKTpPHYECKOoe MoJie. DIEKTPUUIECKUE 3apsabl. 3aKOH COXpaHEeHUs 3apsaa. 3akoH KymoHa.
Onexkrpuueckoe nosie. HanpspkeHHOCTh anekTpudeckoro mnousid. IIpuHnum cyneprno3unuy mosen.
Pabora cun anexkrpocratruueckoro nois. [lorennuan. Pa3HocTs moTeHManoB. DKBUNOTEHIUAIbHBIE
MOBEPXHOCTU. CBSA3b MEXKIY HANPSDKEHHOCTBHIO M PA3HOCTBIO MOTEHIUAIOB NIEKTPUYECKOTO TOJIS.
JvdnexkTpuku B dnekTpudeckoM nosie.  [lomsipmszanmsa  amonexktpukoB.  [IpoBogHukn B



anektpudeckoM moze. Kongencatopsl. CoeauHeHHe KOHIEHCATOPOB B 0Oarapero. OHeprus
3apsHKEHHOTO KOHAEHCATOpa. DHEPrus AIEKTPUUECKOTO MOJIS.

3aKOHBI MOCTOSIHHOTO TOKA. Y CIOBHs, HEOOXOAUMBIE JUII BOSHUKHOBEHHUS U MOJICPIKAHUS
anekTpudeckoro Toka. Cuiia Toka M MJIOTHOCTH TOKa. 3akoH Owma mns yuactka uenu 6e3 DJIC.
3aBUCUMOCTb 3JIEKTPUUECKOTO COIPOTUBJIEHHUS OT MaTepuana, JJIUHBl U IUIOIIAJU IONEPEYHOIro
CEUEHUsl IMPOBOJHHMKA. 3aBUCUMOCTb JJIEKTPUUYECKOIO  CONPOTHUBJIEHUS IMPOBOJHUKOB  OT
TEMIIepaTypbl. OJEKTPOJABIIKYILAs CHJIa HCTOYHUKA TOKa. 3akoH Owma uid MOJIHOM Lemu.
Coenunenue npoBogHUKOB. CoelMHEHNE NCTOYHUKOB AJIEKTPUUYECKONW 3HEpruu B Oarapero. 3akoH
Jxoyns—1Jlenma. PaboTa u MOITHOCTh AJIEKTPUIECKOTO TOKA.

TennoBoe neicTBHE TOKA.

JJIeKTpUYecKMii  TOK B moJynpoBogHukax.  CoOcTBeHHass  IPOBOJUMOCTH
MOJIYIPOBOAHUKOB. [10JTyIIpoBOTHUKOBBIE TPUOOPBI.

MarautHoe moJie. BeKTOp MHIYKIMM MAarHUTHOTO MoJjid. /[elicTBMe MarHMTHOrO MOJIS HA
MPSIMOJIMHENHBIN IPOBOHUK C TOKOM. 3akoH AMriepa. BzaumoelictBue TOkoB. MarHUTHBIN MOTOK.
Pabora o nepemerieHro NpoBOIHUKA C TOKOM B MarHUTHOM TioJie. JlelicTBue MarHUTHOTO TMOJIS Ha
neukymuiics 3apsa. Cuna Jlopenua. OmnpeneneHue yaelbHOTO 3apsia. Y CKOPUTENH 3apshKEHHBIX
YacTHULL.

DJIEKTPOMATHUTHAsI HHAYKIUs. DJIEKTPOMAarHUTHAs MHAYKIUS. BuxpeBoe anekTpuieckoe
nosie. CaMOMHAYKIMS. DHEPrysi MAarHUTHOTO TIOJISL.

Jemoncmpayuu

B3anmoelicTBre 3apsyKeHHBIX TEll.

[IpoBOAHUKH B 3IEKTPUUECKOM IOJIE.

JIMBAEKTPUKHU B DJIEKTPUYECKOM TOJIE.

Konpnencaropsl.

TermoBoe NeWCTBUE ANEKTPUUECKOTO TOKA.

CobcTBeHHas U TPUMECHAs TPOBOAUMOCTE TOJIYIPOBOTHUKOB.

[TosrynmpoBOAHUKOBBIN AUOI.

Tpaunzucrop.

OnbIT OpcTena.

B3anmojelicTBre NPOBOIHUKOB C TOKAMM.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

DIEeKTPOABUTATENb.

DNeKTPOU3MEpPUTENbHbIE TPUOOPHI.

DIIeKTpOMAarHuTHasl MHIYKIUS.

OnbiTel Dapajes.

3aBucumocth JJIC caMOMHAYKLIMH OT CKOPOCTH U3MEHEHHUs CHJIbl TOKAa U UHAYKTUBHOCTH
MIPOBO/IHUKA.

PaGora snexrporeneparopa. Tpanchopmarop.

Omnpenenenue D/[C 1 BHYTPEHHETO CONPOTUBJICHUSI UCTOUHHUKA HANIPSHKCHUSL.

Kosne0anus 1 BOJIHBI

Mexannveckne kojedanusi. KoneOarenbHoe aBwkeHue. ['apmMoHndeckue KoseOaHMS.
CBobOosaHbIE MexaHHWdeckue KosebaHus. JIMHelHble MeXaHM4yeckhe KojeOaTelbHble CHCTEMBI.
[IpeBpaiienue >Heprun npu KosebdaTeabHOM JBMKEHUH. CBOOOJHBIE 3aTyXarolue MeXaHUYecKue
KosiebaHus. BeIHyX/1eHHbIE MEXaHUUYECKHE KOJIeOaHMs.

Ynpyrue BoJHbl. [lomepeynble W MPOJOJBHBIE BOJIHBIL. XapaKTEPUCTUKU BOJIHBIL.
VYpaBHeHue miockoii 6erymiei BosiHbl. MHTEepdepennns BoaH. [lonsarue o audpakumun BoJH.

3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHHE.



DJIeKTPOMArHUTHBIEe  KoJie0aHusi.  CBOOOJHBIE  AIIEKTPOMArHUTHBIE  KOJIEOAHUS.
[IpeBpaiienue >HEpruM B KojeOaTeIbHOM KOHTYpE. 3aTyXalollue 3JIeKTPOMAarHUTHbBIE KOJIeOaHusI.
['eneparop He3aTyXalOIMX JJIEKTPOMArHUTHBIX KoJjeOaHWd. BBIHYXICHHBIE HIEKTPUYECKUE
konebanusa. Ilepemennsiii Tok. ['eHeparop mnepeMeHHOro TOKa. EMKOCTHOE W WHAYKTHBHOE
COIPOTHUBJICHUSI NIEPEMEHHOr0 TOKa. 3akoH OMa A 3JIEKTPUYECKOW LENU IEPEMEHHOIO TOKa.
Pabota m MomHOCTH mepeMeHHOro Toka. I'eHeparopbl Toka. Tpanchopmatopsl. TOKH BBICOKOU
yacToThsl. [losyuenue, nepenaya u pacnpeziesieHue 3JIeKTPOIHEPTUU.

DJIEKTPOMATrHUTHbIE BOJHBI. OJEKTPOMAarHUTHOE II0JIE KaK OCOOBIM BHJ MaTepuH.
OnexTpoMarHuTHbIE BOJHBI. BuOparop ['epua. OTkpbIThIil KOJeOaTenbHbId KOHTYp. M300peTeHue
paauo A.C. IlonoBeiM. [Tonsitue o paauocssasu. [IpumeHeHne 31eKTpoMarHuTHBIX BOJIH.

Jemoncmpayuu

CBOOO/IHBIE U BBIHY)K/IEHHBIE MEXaHUYECKUE KOJIeOaHusl.

Pesonanc.

OO6pazoBaHue U pacIpPOCTpaHEHHUE YIIPYTUX BOJIH.

YacToTa konebaHuit U BEICOTA TOHA 3BYKA.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcuuorpaMmma rnepeMeHHOro Toka.

Konnencarop B 11enu nepeMeHHOro TOKa.

Karymika HHIyKTUBHOCTH B LIENTU IEPEMEHHOTO TOKA.

Pe3onanc B mociie1oBaTeNBbHOM LIEM IEPEMEHHOTO TOKA.

W3nyuenue u npuem >1eKTPOMArHUTHBIX BOJIH.

Panmocss3b.

Onruka

IIpupona cBera. CKOpOCTh pacHpOCTPAHEHHUS CBETA. 3aAKOHBI OTPAXKEHUSI M MPETOMIICHUS
ceeta. [lomHoe oTpakenue. JIua3bl. ['1a3 kak ontryeckas cucrema. OnTUYecKrue MpuOOPHI.

BoanoBble cBoiicTBa cBera. MHTepdepeninus cBera. KorepeHTHOCTh CBETOBBIX JIydei.
HNutepdepentus B TOHKUX MieHKax. [losocer paBHo# Tosmuabl. Konbiia Hetorona. Mcnons3oBanue
uHTepdepeHuu B Hayke U TexHuke. udpakuus cBeta. Judpakius Ha menu B MapajiesbHBIX
ny4dax. Judpakumonnas pemerka. llonarue o romorpaduu. Ilonspuzanusi monepeyHbIX BOJIH.
[Tonapuzanus ceera. JIBoiiHoe nyudenpenomiienue. [lonspounasl. ducnepcus ceeta. Buabl ciekTpos.
Crnektpsl ucnyckanus. CHeKTpbl HOTJIOMIEHHs. YIIbTpapHroieTOBOe U HH(PPAKPACHOE HU3ITyUCHUS.
Pentrenosckue myuu. MIX npupoja u CBOMCTBA.

Jemoncmpayuu

3aKOHbI OTPAKEHUS U MPEJIOMIICHUS CBETA.

[TonHOE BHYTpEHHEE OTpaXKEHHE.

OnTuueckue mpruOOPHI.

WNurtepdepennus crera.

Judpakuus cBeTa.

[Tonsipuzanus cBera.

[TonyueHue cniekTpa ¢ HOMOMIBIO MPU3MBI.

[Tonyuenue ciekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Crnekrpockon

DJIeMEeHTBbI KBAHTOBOM (QU3UKH
KBantoBass  onmrmka.  KsanroBas  rumoreza  [lnanka. @®otoHbl.  Bremnwuit
¢dorosnexTpuueckuit 3pdexr. Buyrpennuit poroapdext. Tunsl poTo37€MEHTOB.



®u3nka aroma. PazBuTue B3IVISI0B HAa CTPOEHHUE BEIIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX
CHeKTpax Bojgopoxaa. Anepuas monaens aroma. OnbiTel D.Pesepdopna. Mojens atomMa Bo0poaa o
H.bopy. KBanTOBBIE reHEpaTOPBI.

®u3nka aToMHOro siapa. EcrecTBeHHas paJlOaKTUBHOCTb. 3aKOH pPaJUOAKTHUBHOIO
pacraga. CrocoObl HaOMIONEHHWST M PETUCTpAalMU 3apsHKeHHBIX vactull. ekt BasumoBa —
YepenkoBa. CtpoeHre aToMHOTO sijipa. JledeKkT macchl, SHEprusi CBA3M U YCTOMYMBOCTH ATOMHBIX
sanep. Snepuele peakiuu. MckyccTBeHHas paavoakTHBHOCTh. [leneHue Tskensix siaep. Llemnas
sIepHas peakuus. YIpasisiemas nenHas peakuus. SnepHeii peakrop. [lomyyenue pagnoakTHBHBIX
U30TONOB M MX NpUMEHEHue. buonormyeckoe JeiCTBUE  pPaJUOAKTHBHBIX  U3JIy4EHUH.
OnemenTapHbie YacTHIbL. Jemoncmpayuu ©otodrPdexT.

JIunenyaTsle CIIEKTPHI PA3JIMYHBIX BEIIECTB.

Nznydenne nazepa (KBaHTOBOTO TE€HEPATOPA).

CueTunK HOHU3UPYIOUINX U3JTyUYEHUH.

JBosonus Beenennoi

Ctpoenne u pasButue Bceesennoii. Hama 3Be3mnas cucrema — [amaktuka. [pyrue
ranakTukd. beckoneunocts Bcenennoit. Ilonstue o xocmonoruu. Pacmmpsiromasics Bceenennast.
Mopens ropsiueit Beennennoi. CtpoeHne ¥ MpoucxokaeHue ['anakTuk.

Jposronus 3Be3d. I'mmore3a mpoucxoxaenus ConHedHOH cucTeMbl. TepMmosiepHBIN
cuntes. [Ipobnema repmosiiepHoii sHepreTUk. DHeprust CoiHIa U 3Be3/1. DBOJIIOLNS 3BE3].

[Ipoucxoxnenre COTHEYHOU CHCTEMBI.

Jemoncmpayuu

ConneuHnas cucrema (MOJIeNb).

®dotorpaduu miaHeT, ceNIaHHble ¢ KOCMUYECKHX 30H/I0B.

Kapta JIyHbl u miaHer.

Crpoenue u sBoronus BeeneHnoi.

IIpumepHblie TeMbl pedepaToB (10KJIAA0B), HHAUBUAYAJIbHBIX POEKTOB

Anexcannp ['puropbeBud CTOJIETOB — PYCCKHUI (DU3HK.

Anexcannp CrenanoBud [TormoB — pycckuii yaeHbIH, H300peTaTess pajano.
AnbTepHATUBHAsA SHEPIeTHKA.

AKycTHYecKHe CBOMCTBA MOJIYIIPOBOJHUKOB.

Annpe Mapu AMiniep — OCHOBOITOJIOKHUK 3JIEKTPOIUHAMUKH.
ACHHXPOHHBIN IBUTATEb.

AcTepou/ibl.

ACTpOHOMMS HAIIUX JHEH.

AtomHuas ¢usuka. M3otomnsl. [Ipumenenre paanoakTUBHBIX H30TOIOB.
beckoHTakTHBIE METO/1bI KOHTPOJISI TEMIIEPATYPBI.

bunosnspHeie TpaH3UCTOPHI.

bopuc CemenoBuu SIko6u — Qu3uk u n3o0peraress.

Benuuaiimume oTKpeITHS PU3HUKH.

Bunet snexTpuyeckux pa3psaoB. DIEKTpHUECKUEe pa3ps/Ibl Ha CIIy:KOe dyeloBeKa.
Brnusinue nedextoB Ha (pu3nuecKre CBOMCTBA KPUCTAIIIOB.

Bcenennas u TemHasi MmaTepusi.

lNanuneo "anuneit — ocHOBaTeNb TOYHOTO €CTECTBO3HAHMSL.

l'onorpadust u ee mpuMeHeHUe.

JIBU>KeHHE Tesa IepeMEHHOW MacChl.

Judpaxius B HaIen )KU3HM.



Kunkue KpucTasuibl.

3akonsl Kupxroda mist 371eKTpUYECKO Hemu.

3aKOHBI COXpaHEHUsI B MEXaHUKE.

3HaueHue oTKpeITUil ["anunes.

Urops BacunbeBuy KypuatoB — ¢u3uK, OpraHu3aTop aToOMHON HAYKH U TEXHHUKH.
Hcaak HproToH — co3/1aTens KI1acCu4ecKoi (pu3nku.

Hcnosib30BaHNE JIEKTPOIHEPTUU B TPAHCIIOPTE.

Krnaccudukarus u XxapakTepUCTUKA YIEMEHTAPHBIX YaCTHII.
KoHcTpykiimoHHast po4yHOCTbh MaTepHalia v €€ CBS3b CO CTPYKTYpPOH.
Konctpykiust 1 BUbI J1a3epoB.

Kpuoanexrponrka (MUKPOIJIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUU U UX UCIIOIb30BaHHE.

Jleonapno na Bunum — y4deHblil 1 u300peTaTenb.

MarnuTtHble U3MepeHHs: (MIPUHILMUIIBI MOCTPOCHUS MPUOOPOB, CIOCOOBI M3MEPEHUS MarHUTHOTO
MOTOKA, MArHUTHOW UHTYKITUH).

Maiikn dapaneit — co3garens yueHus 00 3J€KTPOMarHUTHOM TOJI€.
Makc [1naHk.

Meto1 MEUYEHBIX aTOMOB.

MeTop1 HAOMIOACHUS U PETUCTPAIIMN PATUOAKTUBHBIX U3ITyYCHUH W YaCTHII.
MeTo1pl OnpeieNeHrs MI0THOCTH.

Muxaun BacunbeBud JIOMOHOCOB — Y4€HBIN SHIUKIOTEIUCT.

Mogenu aroma. OneiT Pesepdopra.

MonexkynsapHO-KUHETHYECKasi TEOPHUS UCATHHBIX Ta30B.

MonHus — ra30oBbIi pa3psi B IPUPOAHBIX YCIOBUSX.

HanoTexHosorus — MeXIUCUMILIMHAPHAsA 00NacTh (PyHAAMEHTAJIbHOM W MPUKIAJAHON HAayKH U
TEXHUKH.

Huxoua Tecna: »ku3Hb 1 HEOOBIYATHBIC OTKPBHITHSI.

Huxonait Konepauk — co3nareinb reIMoueHTpUYeCKO CUCTEMBI MUpA.
Hunbsc Bop — oauu U3 co3pareneit COBpeMeHHON (PU3UKH.
Hyxkneocunres Bo Beenennoii.

OObsicHeHne (HOTOCUHTE3a C TOUKH 3pEHUS (HPU3UKH.

OnTtuueckue SBICHUS B IPUPOJE.

OTKphITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOJUMOCTH.
[TepemeHHBIN PEKTPUYECKUN TOK U €r0 MPUMEHEHHUE.

[Ina3zma — 4eTBepTOE COCTOSIHUE BEILIECTBA.

[Tnanetsr COJIHEUHON CUCTEMBI.

[TonynpoBOAHMKOBBIE TaTYUKU TEMIEPATYPHI.

[IpuMeHeHMe KUIKUX KPUCTAIIOB B IPOMBIIILIEHHOCTH.

[IpuMeHeHue siIepHBIX PEaKTOPOB.

[Ipupona peppomarnerusma.

[IpoGeMbl 2KOJIOTHH, CBSI3aHHBIE C UCTIOJIB30BAaHUEM TEIIJIOBBIX MAIIKH.
[IpousBoacTBO, epeiaya U UCIOJIb30BaHUE SIIEKTPOIHEPTUH.
[Ipoucxoxnenne ConHEUHON CUCTEMBI.

[Tbe30amexTpuyeckuii 3PPexT ero npuMeHeHHe.

PazButue cpeacTB cBA3M U paguo.

PeakTuBHBIE ABUTaTEIN U OCHOBBI paOOTHI TEIJIOBOI MAIITUHBIL.
PenukToBOE H3MyUeHHE.

Pentrenosckue nyun. Mcropust otkpsitud. [Ipumenenue.

Poxnenue u 3BOIIOLMS 3BE3 .

Ponp K.2.11M01KOBCKOT0 B pa3BUTHH KOCMOHABTHKHU.



Ceer — QJICKTPOMArH1uTHas BOJIHA.

Cepreii I[1aBnoBuuy KoposieB — KOHCTPYKTOpP M OpraHU3aToOp MPOM3BOJCTBA PAKETOKOCMHYECKOM

TEXHUKH.
Cunbl TpeHuUsL.

CoBpemeHHast CIyTHUKOBAsI CBSI3b.

CoBpemenHas (puznyeckas KapTHHA MHpA.

CoBpeMeHHbIE CPEICTBA CBS3U.

CouHlle — MCTOYHUK KU3HU Ha 3eMIIe.

Tpancdopmaropsr.

VYnbTpa3Byk (10JydeHUE, CBONCTBA, IPUMEHEHUE).

VYipaBisieMblil TEPMOSIIEPHBIN CUHTES.

YckopuTenu 3apsHKEHHBIX YacTHLL.

®du3uKa 1 My3bIKa.

dusnyeckre CBOMCTBa aTMOCHEPHI.

DOTOSIEMEHTBI.

®ororddexr. [Ipumenenue snenus Gotodddekra.

Xanc Kpucrtuan Dpcres — 0CHOBOIOJIOKHUK JIEKTPOMarHeTu3Ma.
UYepHble ObIpHIL.

[Ikana 3eKTpOMarHUTHBIX BOJIH.

DKoJoru4ecKue MpoOIeMbl U BO3MOKHBIE TyTH UX PEIICHHUS.
DneKTpOHHAas TPOBOAUMOCTh METAJIOB. CBEPXITPOBOIUMOCTb.
Omunuit Xpuctuanosuy JIeH — pycckuil Gu3uK.

TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzarum coaepkanust 001IE00pa3oBaTEIbHON yUeOHON NMUCHUILTHHBI « DHU3uKa» B
npeaenax ocBoenus OIIOIT CIIO wa 6a3ze ocHOBHOro oOmiero oOpa3oBaHHs C TMOJydCHUEM
cpennero obmero o6pazoBanus (IITIKPC, TIIICC3) wmakcumanbHas yueOHash Harpyska
obyvarormuxcst o crerranbHocTsIM CIIO texanyeckoro npoduis, coctasisieT — 173 vaca, u3 HUX
aynutopHas (oOs3aTenbHas) ydeOHas Harpy3ka oOydarommxcs — 173 daca, BKIOYas JICKIUU

(ypoxu) —56 "acoB, npakTuueckue 3aHatusi — 117 gacos.

TemaTuyeckunii mJiIan

IIpoduab npodeccnoHAIBHOT0 00PA30BAHUA:
COIMAJTBLHO-)KOHOMUYECKHUI
Coaepsxkanue o0yueHust Crnennansnocts CIIO:
09.02.07— UndopmarimoHHBIE CHCTEMBI 1
IIporpaMMHnupoOBaHUE
AyaAuTOpHBIE 3aHATHS
Jlexkuuu IIpakTuyeckue Hroro
(ypoxn) 3aHATHA
BBenenne 2 2 4
Mexannka 10 16 26
Monexyasipaasi pu3nka u 8 12 20
TePpMOAMHAMUKA
DJIEKTPOANHAMHKA 14 21 35




KoJe0anusa v BOJHBI

18 24

Ontuka

18 24

DJIeMeHThI KBAaHTOBOH (U3UKHU

18 24

IBosronua Beenennoit

A O O O

12 16

Hroro

56 117 173

Ilpomesrrcymounas ammecmayus 6 popme ougppepenyuposannozo 3auema

Bcero

173

XAPAKTEPUCTHUKA OCHOBHBIX BUAOB AEATEJIBHOCTHU CTYJIEHTOB

Conepxanue
o0yueHust

XapakTepucTHKa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH CTYAeHTOB
(Ha ypoBHe y4eOHBIX el CTBHI)

BBenenune

YMeHUs TOCTAaHOBKH TIEJIeH IeATeTbHOCTH, TNIAHUPOBAHUS COOCTBEHHOM
JIEATEIIbHOCTH ISl AOCTH>KEHUS MIOCTABJICHHBIX LIEJI€H, TPEABUICHUS
BO3MOYKHBIX PE3YJbTATOB 3TUX ACHCTBUI, OpraHU3alud CAMOKOHTPOJIS U
OLICHKH TMTOJTYYEHHBIX PE3YJIbTATOB.

PazButHe cmocoOHOCTH SICHO ¥ TOYHO HM3J1araTh CBOM MBICIH, JIOTHUYECKH
000CHOBBIBATH CBOIO TOUKY 3PEHHS, BOCIPHHUMATh M aHAJIU3UPOBATH
MHEHHS COOECETHUKOB, MTPU3HABAS MTPABO IPYroTro YeJIOBEKa Ha UHOE
MHEHHE.

[IpousBenenne namepeHus: (GU3NIECKUX BEIIMUMH U OTICHKA TPAHUIIBI
MOTPEITHOCTEN U3MEPEHU.

[IpencraBnenue rpaHuIbl NOTPEMTHOCTEN U3MEPEHUN PH TOCTPOECHUHN
rpauKoB.

YMeHue BbICKa3bIBaTh TUMOTE3bI AT OOBSICHEHHS HaOII01aeMBbIX SIBIICHUH.
YMeHnue npeajaratb MOJEIH SIBJICHUM.

VYka3zaHue rpaHull IpUMEHUMOCTH (PU3NYECKUX 3aKOHOB.

N3n0xeHrne 0CHOBHBIX MOJIOKEHUN COBPEMEHHOW HAYYHOU KapTHUHBI MUpA.
[IpuBeneHne mprUMepoB BIUSIHUS OTKPBITUI B (PU3UKE HA MPOrpecc B
TEXHUKE U TEXHOJOTHH IIPOU3BO/ICTBA.

Wcnonb3oBanne UnTepHera ans novcka nagopmanuu

MEXAHHKA

Kunematuka

[IpencraBienne MEXaHMYECKOTO JABUYKEHUS TEla YPAaBHEHUAMU
3aBHCUMOCTU KOOPJMHAT U MPOEKIUEH CKOPOCTH OT BPEMEHHU.
[IpencraBineHne MEXaHHYECKOTO ABUKEHUS Tela rpadukaMu 3aBUCUMOCTH
KOOPJMHAT U MPOEKIIUEH CKOPOCTH OT BPEMEHH.

Onpenenenre KOOpAUHAT NPOMACHHOTO IIYyTH, CKOPOCTU U YCKOPEHHUS Tella
1o rpaduKamM 3aBUCUMOCTH KOOPAMHAT M MPOEKIIMA CKOPOCTH OT BPEMEHH.
Onpenenenre KOOpAUHAT NPOMACHHOTO IIYTH, CKOPOCTU U YCKOPEHHUS Tella
110 YPAaBHEHUSAM 3aBUCUMOCTU KOOPAMHAT U MPOEKUUNA CKOPOCTH OT
BPEMEHHU.

[IpoBeaeHne cpaBHUTEIHLHOTO aHAIM3a PABHOMEPHOTO U
PABHOIIEPEMEHHOIO JABMKECHUM.

YkazaHue UCIoJIb30BaHNS MTOCTYNATENBHOIO U BpallaTEIbHOIO IBUKEHUN B
TEXHHUKE.

[IpuoOpeteHue onbITa paboOThI B TPYIINE C BHIIOJTHEHUEM Pa3IMUHBIX
COLMAJIBHBIX POJICH.

Pa3paboTka BO3MOXKHOU CUCTEMBI ACHCTBUN U KOHCTPYKIIUU IS
SKCIEPUMEHTAIBHOTO OIPEAETEHUS KUHEMATUUECKUX BETUYHUH.




[IpencraBnenne HHGOPMALIUU O BUAAX IBHXKCHUS B BHJIE TAOJIUIIBI

3aKOHBI
MEXaHUKH
HrioTona

Omnpenenenre HHEPUUAIBHBIX U HEMHEPIMAIBHBIX CUCTEM OTCUETA.
N3mepenue cuit. OnpeneseHne Macchl Tell.

Pemenune npsiMoii 1 00paTHO# 3a/1a4n AUHAMUKH.

HaxoxieHne paBHOJEHCTBYIOLIEN CUCTEMBI CHIL

Ornpenenenue cuil ASUCTBUA U MPOTUBOACHCTBUS. HaxoxaeHne peakiuit
CBSI3U U OTIOP.

Borunicnenue yckopeHust CBOOOTHOTO MaJieHUSL.

Onpenenenre nepBoi KOCMUYECKONH CKOPOCTH.

N3mepenue Beca Tena U CUIIbI TSDKECTH.

JlemoHcTpanust cnoco00B U3MEPEHUSI MACChI TE.

N3mepenue nedopmarmii u ko3PPUIIEHTA YIIPYTOCTH MPYKUH.
Onpenenenre CUIbl TPEHUS IOKOSL.

3aKOHBI
COXpaHeHHs B
MEXaHUKE

[IpumeHeHue 3aKk0Ha COXpaHEHUS UMITYJIbCA JIJIsl BBIUMCIICHUSI U3MEHEHUH
CKOPOCTEH TeJ Mpu UX B3aUMOICHCTBUSIX.

N3mepenue paboThl cUI M U3MEHEHHE KUHETUYECKOM SHEpTuu Tena.
Borunicnenue paboThl CHIT M U3MEHEHHS] KHHETUYECKOM HEPTUH Tela.
Brruricnenue noTeHIMaibHON SHEPTUU TeJl B TPaBUTAIIMOHHOM TIOJIE.
Onpenenenre NOTEHIUAILHONU SHEPTUH YIIPYro Ae(OopMUpPOBAHHOTO Tena
10 U3BECTHOU JiepopMaIiH U KECTKOCTH Tea.

[IpumeHeHue 3aK0OHA COXPAHEHUSI MEXaHUYECKOI 3HEPTUH MPHU pacuyeTax
Pe3yNbTaTOB B3aUMOACHCTBUN TEJl IPABUTALIMOHHBIMU CUJIAMU M CUJIAaMH
YIPYTOCTH.

VYkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKHU.

VYka3zanue yueOHbIX IUCHUIUIMH, TPU U3YYEHUH KOTOPBIX UCIOJIB3YIOTCS

3aKOHBI COXPAaHCHUSA

MOJIEKYJIAPHAS ®PU3UKA U TEPMOJAUHAMMUMKA

OcHoBBI
MOJIEKYJISIPHOM
KHHETHYeCKOii
TEOPHUH.
HneaanHblii ra3

BrImonHeHne 5KCIepUMEHTOB, CIYKAITUX Il 000CHOBAHUS MOJICKYJISIPHO -
kuHeTHaeckoi reopuu (MKT).

Penrenue 3a1a4 ¢ npuMeHEHHEM OCHOBHOTO YPaBHEHHS MOJICKYJISIPHO -
KUHETHYECKOW TEOPUU Ta30B.

OmnpenesneHne apaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSTHUH Ha
OCHOBAHHHU YPAaBHEHUS COCTOSIHUS HIICATLHOTO Ta3a.

OmnpenesneHne TapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHHU U
MIPOUCXO AKX TIporieccoB 1o rpadukam 3apucumoctu p (T), V (T), p
(V).

DkcnepumeHTanbHoe uccneaoBanue 3asucumoctu p (T), V (T), p (V).
[IpencraBnenue B Buje rpad)iKoB H30XOPHOTO, H300apHOTO U
U30TEPMHUYECKOTO TIPOIIECCOB.

Brrunciienue cpeiHeit KHHETHYECKOM SHEPTHU TEIIOBOTO JIBUKCHUS
MOJIEKYJT [10 M3BECTHOM TeMIepaType BEIIeCTBa.

Bricka3biBaHMe THIIOTES AJ1s1 OOBSICHEHUS HAOTIOIa€MbIX SBIICHUH.

YkazaHue rpaHull IPpUMEHUMOCTU MOACIIN «UJieadbHBIN ra3» U 3aKOHOB
MKT

OcHoOBBI
TePMOIMHAMHUKH

I/I3MepeHHe KOJIMYCCTBA TCIJIOTHI B IIPOLCCCAX TCIUIONICPpCAavn. Pacuer
KOJIMYECTBA TCIIJIOTHI, HCO6XOI[I/IMOFO AJI1 OCYHICCTBJICHUA 3aJaHHOT'O
nporecca € TCHJ'IOHCpCI[El‘-ICfI. PacueTr usmMeHeHus BHYTpCHHCﬁ OHCPIUH TCII,
pa6OTLI 1 ICPCAaHHOI'0 KOJIMYCCTBA TCIJIOTHI C MCITOJIB30BAHUCM TICPBOT'O




3aKOHA TEPMOIMHAMHUKHU.
Pacuet paboThl, COBEpLICHHO ra3oM, o rpaduky 3aBUcUMOCTH p (V).
Brrancnenue paboThl raza, COBEpUICHHON MTPU U3MEHEHUHU COCTOSHUS 110
3aMKHyTOMY ITuKITy. Beraucnenue KI1J[ mpu coBepiennu ra3om paboThl B
mporeccax M3MEHEHHsI COCTOSIHUA 10 3aMKHYTOMY IUKITy. OOBsicHeHHE
NPUHITUIIOB ACHCTBH TEIUIOBBIX MalIiH. JleMOHCTpamust poiu GU3uKe B
CO3JIaHUU U COBEPIICHCTBOBAHUM TEIUIOBBIX JBUTATEIICH.

W3noxeHne CyTH SKOJIOTUYECKHUX MPOoOIeM, 00YCIOBICHHBIX paboTON
TEIUIOBBIX JBUTATENEH U MPEUI0KEHUE ITYTH UX PEIICHMUS.

VYkazaHue rpaHul] NpUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKHU. Y MEHUE BECTU
JMAJIOT, BBICIYIIMBAaTh MHEHHE OIIIOHEHTA, y4aCTBOBATh B IUCKYCCHUH,
OTKPBITO BbIPAXKaTh U OTCTAUBATh CBOIO TOUKY 3PEHHSL.

VYka3zaHue yueOHbIX TUCHUIUIMH, IPU U3YYEHUH KOTOPBIX UCIOJIB3YIOT

yaeOHbIi MaTtepuan «OCHOBBI TEPMOTUHAMKI

CBoiicTBa napos,
JKUJKOCTEM,
TBEPABIX TeJ

N3mepenune BIaxxHOCTH BO3/1yXa.

Pacuer konuyecTBa TEIIOTHI, HEOOXOAMMOTIO ISl OCYILIECTBICHUS
Iporiecca Nepexo/ia BemecTBa U3 OJHOI0 arperaTHOro COCTOSIHUS B IPYroe.
DKCIEPUMEHTAIBHOE HCCIIEJOBAHUE TEIUIOBBIX CBOMCTB BEUIECTBA.
[IpuBeneHne npuMepoB KaNWUIPHBIX SABJICHUHN B ObITY, IPUPOJIE, TEXHUKE.
HccnenoBanne MeXaHMYECKUX CBOMCTB TBEpABIX Tell. [Ipumenenue
(bu3MUecKuX MOHATUHN U 3aKOHOB B yUeOHOM MaTepuase
podeccroHabHOTO XapaKTepa.

Ucnonw3oBanne MaTEpHETA 1151 TIOMCKa MHGOpMAaIUK O pa3paboTKax u

MIPUMEHEHHSIX COBPEMEHHBIX TBEPIBIX U aMOP(PHBIX MaTEPUATIOB

IJIEKTPOJIUHAMUKA

DJIeKTPOCTATHKA

Brruncnenue cun B3auMOISHCTBUS TOYCUHBIX SJIEKTPUUCCKUX 3aPSI0B.
Brruncnenue HanmpsHKEHHOCTH SJICKTPUYECKOTO TIOJIST OJJHOTO M HECKOJIBKUX
TOYCYHBIX JIEKTPUUCCKUX 3aPSI0B.

Brruncienue noTeHImaia 3IeKTPUIECKOTO TOJIST OAHOTO M HECKOJIBKUX
TOYCYHBIX JIEKTPUUCCKUX 3apsaa0B. M3MepeHre pa3HOCTH MOTCHIIMAIOB.
N3mepenue 3Hepruu IIEKTPUUECKOTO TOJIs 3apsHKEHHOTO KOHJICHCATOPa.
Brruncienue s3HEpruy AIEKTPUUECKOTO TOJIs 3apsHKEHHOTO KOHIEHCATOPA.
Pa3paboTka miaHa 1 BO3MOXHOM CXEeMBI ACHCTBUI AKCIIEPUMEHTAIBLHOTO
OTIpeIeTICHUS FIEKTPOSMKOCTH KOHACHCATOPA M TUAJICKTPUIECKOM
IIPOHMIIAEMOCTH BEIICCTBA.

[IpoBeneHne cpaBHUTEILHOTO aHAIKM3a TPABUTAIIMOHHOTO U
AIEKTPOCTATHYECKOTO TOJIeH

ITocTosiHHBI
TOK

N3mepenue mourHocTu anekTpudeckoro toka. Msmepenue 3/1C u
BHYTPEHHETO CONPOTUBIICHUSI HICTOYHHKA TOKA.

BrInonHeHue pacueToB CHIIbI TOKA U HANPSDKEHUH Ha ydacTKax
anekTpuyeckux 1eneil. OObsICHEHNE Ha IpUMeEpe HIEKTPUIECKOH 1IEeTIH C
nByMms uctouHukamu Toka (9/1C), B kKakoM citydae HCTOYHHUK
AJIEKTPUUYECKON SHEPTUU paboTaeT B peXXUMe I'eHepaTopa, a B KAaKOM — B
pexume noTpeduTens.

Omnpenenenne Temneparypsl HUTH HakanuBaHus. M3mepenue
AEKTPUYECKOTO 3apsi/ia DJIEKTPOHA.

CHsATHE BOJIBTaAMIIEPHON XapaKTEPUCTUKU AUOJA.




HpOBGI[GHI/Ie CPaBHUTCJIbHOT'O aHaJIn3a MOJYIIPOBOAHHUKOBBIX JTUOA0B U

TPHUOJIOB.
Hcnons3oBanue MHTepHEeTa U1 MOMCKa HHPOPMALIUHU O TIEPCIIEKTUBAX

pa3BUTHSA MTOITYITPOBOJHUKOBOM TEXHUKHU. Y CTAaHOBKA MPUYMHHO-
CIIEICTBEHHBIX CBI3EN

MaraurHble
AABJICHUSA

H3Mepenne nHIyKIUY MarHuTHOTO MOJIsL. Beraucienue cuil, AeMCTBYIOMINX
Ha MIPOBOJIHUK C TOKOM B MarHUTHOM TIOJIE.

Brrunciienue cuii, AEMCTBYIOMIMX HA JIEKTPUUYECKUI 3apsijl, IBUKYILIHUICS B
MarHuTHOM TIOJIE.

UccnenoBanue siBICHUN 3IEKTPOMArHUTHON MHAYKIIMH, CAMOUH TYKIIHH.
Brruncnenue s3Heprud MarHuTHOTO TOJISI.

OObscHEeHnEe TPUHILIMIIA ACWCTBUSI AIEKTPOABUTATENS.

OObscHeHne TpUHIIMIIA AEHCTBUSI F€HEpaTopa EKTPUUECKOT0 TOKa U
AIEKTPOU3MEPUTEIBHBIX TPHOOPOB. OOBACHEHHE IPUHIINIIA JIEHCTBUS
Macc-criekTporpada, yCKopuTenen 3apsbkeHHbIX yacTull. OObICHEHHE POJIH
MAarHUTHOTO TIOJIsI 3€MJTU B )KU3HU PACTEHUH, )KUBOTHBIX, YEJIOBEKA.
[IpuBeneHne NMpuMepOB MPAKTUUECKOTO TPUMEHEHHU ST U3yICHHBIX SBIICHUM,
3aKOHOB, MPUOOPOB, YCTPOHCTB.

[IpoBenenne cpaBHUTEIHHOTO aHAIM3a CBOMCTB ANIEKTPOCTATHYECKOTO,
MAarHUTHOTO ¥ BUXPEBOTO AICKTPUUECKHUX TTOJICH.

OObsicHEeHNEe Ha TTPUMEPE MAarHUTHBIX SIBJICHUH, TOYeMy (PH3UKY MOMKHO

paccMaTpruBaTh KaK METAJUCHUIIIINHY

KOJIEBAHUSA U BOJIHbBI

Mexannuyeckue
KoJ1e0anus

HccnenoBanue 3aBUCUMOCTH MEpUOa KoJieOaHU MaTeMaTUIECKOTO
MasiTHHUKa OT €T0 JJIMHBI, MacChl U aMIUTUTY/IbI Kosiebanuii. MiccnenoBanue
3aBHCHMOCTH TIEpHOJIa KOJIeOaHmii rpy3a Ha MPYKUHE OT €ro MacChl U
YKECTKOCTHU TIPYXKUHBI. BbIrclieHre repro/ia KojeOaHuii MaTeMaTHIECKOTO
MasITHMKA 10 M3BECTHOMY 3HAYEHUIO €T0 JTMHBI. Brruncnenue nepuoa
KOJIeOaHMH Tpy3a Ha MPY)KUHE TI0 U3BECTHBIM 3HAYCHHSIM €TI0 MacChl U
YKECTKOCTHU TIPYKUHBI.

BripaboTka HaBBIKOB BOCIIPUHUMATh, aHATTM3UPOBATh, IIepepadaThiBaTh U
NPEABIBISITE UHHOPMAIIMIO B COOTBETCTBUH C TIOCTABJICHHBIMU 3aa4aMH.
[IpuBeneHue mpuMepoB aBTOKOJIe0ATETLHBIX MEXaHUUECKUX CHCTEM.

[IpoBenenue knaccudukanuu KojreOaHun

Yupyrue BoJIHBI

W3mepeHue ArHbI 3ByKOBOU BOJIHBI 10 Pe3yJIbTaTaM HaOIOCHUN
UHTEePPEPEHIIMH 3BYKOBBIX BOJIH.

Hab6nronenue n o0bsICHEHNE SBICHUN HHTEPPEPECHINH B TUDPAKITII
MEXaHHYECKHX BOJIH.

[IpencraBnenue obnacTeil MpUMEHEHMs! YIbTPa3ByKa U MEPCIICKTUBBI €0
UCIIOJIb30BaHUS B Pa3IMYHBIX 00J1aCTAX HAYKU, TEXHUKH, B ME/IUIIUHE.
N3noxeHne cyTu 3KOJIOTUYECKUX MPOOIeM, CBSI3aHHBIX C BO3IEHCTBHEM

3BYKOBBIX BOJIH Ha OpraHnu3M 4C€JIOBCKa

JIEKTPOMATrHUT
HbIe K0JIe0aHus

HabnroneHue ocumiorpaMM rapMOHUYECKUX KOJIeOaHUM CHITBI TOKA B
LCTIH.

N3mepenune 31eKTpoeMKOCTH KOHIeHcaTopa. M3Mepenne nHAyKTUBHOCTD
KaTYIIKH.

HccnenoBanue sBIEHNS IEKTPUYECKOTO PE30HAHCA B NTOCIIE0BATEIBLHON
LEIH.




[IpoBenenue anagoruu Mexay GU3MUECKUMH BETUUUHAMH,
XapaKTepU3YIOIUMHU MEXaHUYECKYIO M 3JIEKTPOMAarHUTHYIO Koje0aTeabHbIe
CUCTEMBI.

Pacuer 3HaueHuil cuIbl TOKA U HANPSKEHUS HA SJIEMEHTAaX LENu
HIEPEMEHHOI0 TOKA.

WccnenoBanue npunnuna jeictsus tpanchopmaropa. Mcenenosanue
IPUHLINIA AEUCTBUSI F€eHEpaTOpa NEPEMEHHOTO TOKA.

Wcnonb3oBanue MHTepHeTa A noucka HH(GOpMAaLUK O COBPEMEHHBIX

croco0ax mepeaayn MEKTPOIHEPTHH

JIeKTPOMATrHUT
Hbl€ BOJIHBI

OcyiiecTBiieHHE paguoniepeiadd U paadonpuema. VccienoBanue cBOMCTB
AJIEKTPOMATrHUTHBIX BOJIH C TIOMOIIEIO MOOUIILHOTO TeleoHa.

Pa3BuTHE ICHHOCTHOTO OTHONICHUS K N3y9aeMbIM Ha YPOKax PU3UKH
00BEKTAM M OCBaMBaeMbIM BHUAAM JeATeabHOCTH. OObsICHEHNE
MPUHIUITHATEHOTO PA3IUYUS IPUPOJIBI YIPYTUX U JICKTPOMATHUTHBIX
BOJIH. M31105%K€HME CYTH DKOJIOTHYECKUX MPOOIJIEM, CBSI3aHHBIX C
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMH U BOJTHAMH.

OObscHEHUE POIH IEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX

HcclIeToBaHuIX Beenennoit

OIITUKA

IIpupona cBera

[IprMeHeHne Ha MPAaKTUKE 3aKOHOB OTPAKEHUSI U IIPETIOMIICHHUSI CBETA MPH
peleHny 3a1ad.

OnpeﬂeneHHe CHeKTpaJIBHBIX FpaHI/IH '—IyBCTBI/ITeJ'IBHOCTI/I YCJIIOBCYCCKOIO
rjasa.

YMeHHe CTpouTh N300paKEHUS IPEMETOB, 1aBaCMbIe JTHH3AMH.

Pacuer paccTostHust OT TUH3BI 0 M300pakeHUs IIpeIMeETa.

Pacuer onTudeckoii CHIbI TUH3EI.

N3mepenune GoKyCHOTO pacCTOSIHUS TUH3HI.

HcnwiTanue Moieselt MUKPOCKOIIA M TEJIECKOTa

BoJsnoBkle
CBOMCTBA CBeTa

HaGmoienue sBjaeHUS HHTEPPEPEHIINN JICKTPOMArHUTHBIX BOJIH.
HaGmonenue siaeHus Tudpakiiny 3JeKTPOMArHUTHBIX BOJIH.

HaGumoienne SBJICHUS MOJISIPU3AIMN YISKTPOMArHUTHBIX BOJIH. 3mMepeHue
JUITMHBI CBETOBOM BOJIHBI IO pe3yJbTaTaM HAOIIOACHHS SBICHUS
unrepdhepeniuu. Habmonenue spinenus audpaxiuu ceera. Habmoaenue
SIBJICHUS TIOJIAPU3AIIMU M TUCTIepCUU cBeTa. [TouCK pa3inyuii 1 CX0CTBa
MEX Ty TU(QPAKIIMOHHBIM U TUCIIEPCUOHHBIM CIIEKTPaMHU.

[IpuBeaeHNEe IPUMEPOB MOSBICHUS B IIPUPOJIC M UCIIOJIb30BAHUS B TEXHUKE

sIBIICHUN uHTepdepeHnn, TudpaKIiy, MOJIIPU3aALUU U TUCIIEPCUN CBETA.
[lepeuncnenre MeTo10B O3HAHMUSI, KOTOPBIE UCIIOIB30BAHBI IPU U3YYCHHUH
yKa3aHHBIX SIBIICHUI

3JIEMEHTBI KBAHTOBOW ®U3UKH

KBanroBas
ONTHKA

Habnronenue goroanekrpuueckoro 3¢ dexra. O0bsiCHEHNE 3aKOHOB
CroneToBa Ha OCHOBE KBAaHTOBBIX ITPEJICTABICHUM.

Pacuer MakcUManabHON KMHETHYECKOM SHEPIHH AIIEKTPOHOB IIpU
tdoTosnexTpuyeckom 3pdexTe.

Omnpenenenne paboThl BBIX0/1A 3JIEKTPOHA MO TpadHKy 3aBUCUMOCTH
MaKCHUMaJIbHOH KHHETUYECKON 3HEpruM (POTOAIEKTPOHOB OT YaCTOThI CBETA.
N3mepenne paboThl BBIXOa AIEKTPOHA.

[lepeuncienue npuOOPOB YCTAHOBKH, B KOTOPBIX IPUMEHSETCS




0e3uHepIUOHHOCTh (hoTOdh(DeKTa.
OObsiCHEHHE KOPITYCKYJISIPHO-BOJIHOBOTO JIyalli3Ma CBOWCTB (DOTOHOB.

OOmbsicHeHHE pPOJIM KBAHTOBOM ONTHUKH B Pa3BUTUU COBPEMEHHON (DU3UKU

dusuka atoma

Habnronenue nuHeyaThIX CIIEKTPOB.

Pacder 4acTOTHI U JUTMHBI BOJIHBI HCITYCKaeMOTO CBETa IIPU TIEpeX0/ie aTomMa
BOJIOPO/IA M3 OJHOTO CTAI[HOHAPHOTO COCTOSHUS B pyroe. OObsScHeHNe
IPOMCXOXKACHUS JIMHEHYATOTO CIIEKTPa aTOMa BOJOPOa U Pa3IUyIus
JMHEHYATHIX CIIEKTPOB PA3JIIMYHBIX Ta30B.

HccnenoBanue MMHEMYATOrO CIEKTpA.

HccnenoBanue npuHuna padoThl JIOMUHECIICHTHOM JIAMIIBI.

Habntonenue u o0bsicHeHHe TpUHLIMIIA JAecTBYs Ja3epa. [IpuBenenue
MIPUMEPOB UCTIOJIB30BaHU Jla3epa B COBPEMEHHOW HAYKe M TEXHUKE.
Hcnons3oBanne MHTEpHETA T TOMCKAa HHPOPMAIIUH O TIEPCTIEKTUBAX

MIPUMEHEHHUSI J1a3epa

duzuka
aTOMHOI0 A/IPa

Habmtonenue Tpekos anbga-uacTui] B kamepe Bunbcona.

PerucrpupoBanue SAEpHBIX H3ITY4EHUH C IOMOIIBIO cueTynka ['eirepa.
Pacuer sHepruu cBsS3M aTOMHBIX sJIED.

Omnpenenenue 3apsaa U MacCOBOTO YHCIIa aTOMHOTO s1/ipa, BOSHUKAIOIIETO B
pe3ynbTaTe paJloaKTUBHOTO pacmaja.

Brruncnenue sHepruu, 0cBoOOXKIaromencs Ipyu painoakTUBHOM paciajie.
Onpenenenre NpoayKTOB IEPHON peaKIHH.

Boruncnenue sHeprun, 0cBOOOKIatoIecs MPH SIIEPHBIX PEaKIUsX.
IToHnmaHue MPEUMYILECTB U HEJOCTATKOB UCTIOIb30BaHUS aTOMHOU
SHEPrUU U HOHU3UPYIOLINX U3Jy4YE€HUHN B IPOMBIIUICHHOCTH, MEAULIMHE.
W3noxeHue CyTu 3KOJIOTMYECKUX NMPOOIIEM, CBSI3aHHBIX C OMOJIOTMUECKUM
JIEWCTBUEM PAIMOAKTUBHBIX U3TYyUYECHHM.

[IpoBenenune knaccupuKauy NEMEHTAPHBIX YACTHIL 10 UX (PU3HUYECKUM
XapaKkTepUCTUKaM (Macce, 3aps1y, BPEMEHM XKHU3HH, CIIMHY U T.1I.).
[TonrMaHue EHHOCTEeW HAyYHOT'O MO3HAHUsI MUpPa HEe BOOOILE AT
YeJI0BEUeCTBa B LIEJIOM, a JUI KaXJA0T0 00y4aroIlerocs JM4HO, IEeHHOCTEe!
OBJIAZICHUS] METOJIOM HAyYHOT'O TIO3HAHUS JUIs JOCTHXKEHUs ycIiexa B JII000M
BUJIC IPAKTUYECKOM NESATEIBHOCTH

3BOJIIOIUSA BCEJTEHHOM

Crtpoenue n

Ha6mronenue 3a 38e3qamu, JIyHol u rimaneTamu B Teneckon. Habmonenue

pasBuTHE COJTHEUHBIX IATEH C TIOMOIIBIO TEJIECKOIA M COJTHEYHOTO IKPAHA.

BeeaenHoii Hcnonw3oBanue MHTEpHETA U1 TOUCKA N300pKEHUH KOCMUYECKUX
00BEKTOB ¥ HH(POPMAILIMH 00 MX 0COOCHHOCTAX
OO6cyx1eHre BO3MOKHBIX CLIEHApHUEB 3BOTIONMH BeeneHHOM.
Hcnonw3oBanue MHTEpHETA U1 TOUCKA COBPEMEHHOM HH(POPMAIIUH O
pa3Butuu Beenennoit. Onienka nHGOpMAIIMK € TIO3UINHN €€ CBOICTB:
JOCTOBEPHOCTH, 00bEKTUBHOCTH, MOJTHOTHI, aKTyaJTbHOCTHU U T.1I.

IBOJOIUSA Brruncnenue sHeprun, 0cBOOOKIAIOMIEHCS TPU TEPMOSJIEPHBIX PEAKITUSX.

spesn. Cumoresa | POPMYIMpOBKa MPOOIEM TEPMOSIEPHOM SHEPTETUKH.

NP OMCXOAICHMS OObscHeHNE BIUSHUS COTHEUYHOW aKTUBHOCTH Ha 3eMITIO.

C . [Torumanue pos KOCMHYECKUX UCCIE0BaHUMN, UX HAYYHOTO U

oueston SKOHOMHYECKOTO 3HAYCHHUS.
CUCTEMBI

OO6cyxieHre THIoTe3 0 MpoucxoxaeHnr CoTHEUHON CHUCTEMBI




YYEBHO-METO/JIUYECKOE
N MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
ITPOI'PAMMBI YYEFHOHU JUCHOUATILINHBI
«OU3UKA»

OcBoeHue mporpamMmbl y4eOHOW IUCHUIUIMHBI «MaTteMaTHKay MpearnojaracT Haludue B
npodeccuoHaTBbHON 00pa30BaTeIbHON OpraHU3alny, pearu3yoieil 00pa3oBaTeIbHYI0 TPOTpaMMy
cpenHero obmiero odpaszoBanus B mpezaenax ocBoenms OITOIT CITO Ha 6a3e 0CHOBHOTO OOIIETO
o0Opa3oBaHus, yueOHOTO KaOMHETa, B KOTOPOM MMEETCSI BO3MOXKHOCTh 00ECIIEUNUTh 00yJaromumMcs
cBoOOTHBIN HocTyn B IHTEpHET BO BpeMs yueOHOTO 3aHSATHA U TIEPHOJ] BHEYYEOHOU NesITETLHOCTH.

[lomemenne  kaOuHeTa  JOJDKHO  YAOBIETBOPATh  TpeboBaHusaM  CaHUTapHO-
snuaeMuosorndeckux npasuwin U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) m ObIThb OCHAILIEHO
TUTIOBBIM ~ 00OpYJIOBaHWEM, VyKa3aHHBIM B  HACTOSIIMX TpeOOBaHUSAX, B TOM  YHCIE
CHEeMaTM3UPOBAHHON y4yeOHONW MeOenpl0 M CpeAcTBaMHU OOY4eHHs, JOCTATOUYHBIMH IS
BBITIOJTHEHUS TPEOOBaHHUH K YPOBHIO MOJATOTOBKH 00yYarOIIUXCSI.

B kabunere n0KHO OBITH MYJBTHUMEAMMHOE OOOpPYIOBAaHHE, MOCPEACTBOM KOTOPOTO
YYaCTHHKH 00pa30BaTEeNLHOTO IPOIecca MOTYT IMPOCMATPUBATh BU3YAIbHYIO WH(GOPMAIHIO MO
MaTeMaTHKe, CO3/1aBaTh PE3CHTAINN, BUICOMAaTEpHAITbI, HHBIC IOKYMEHTEHI.

B cocraB yueOHO-METOMUECKOTO U MaTEPHATHHO-TEXHUIECKOTO 00eCTIeYeHHs TIPOTPAMMEI

y4eOHOU TUCIUTITUHBI «DU3HKAY», BXOISAT:

e MHOTO(DYHKITMOHATHHBIA KOMITJICKC TIPEIO/1aBaTelIs;

® HarIsAIHBIE MOCOOMS (KOMIUIEKTHI Y4eOHBIX TaONHI, TuiakaThl: «DU3NYECKUE BEIUYUHBI U
dbyHIaMEHTATBHBIC KOHCTAHTEI», «MexayHapoiHast cucreMa € IUHUII Cl»,
«Ilepmognyeckass cucrema xumuueckux osnemeHtoB JI.M.MenneneeBa», mopTpeTsl
BBIJIAIONIUXCS YIEHBIX-(DHU3UKOB M aCTPOHOMOB);

MH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIC CPECTBA;

9KpPaHHO-3BYKOBBIE ITOCOOMSI;

KOMIUIEKT 3JIEKTPOCHA0KEHUS KaOuHeTa (GU3UKH;

TEXHUYECKUE CPEJICTBA OOYICHUS;

JIEMOHCTpPAIIMOHHOE 000pyI0BaHue (00IIero Ha3HAUYCHUS U TEMAaTHYECKHEe HAOOPHI);
nabopaTropHoe 000pyoBaHuEe (00IIEro Ha3HAYCHHS M TEeMAaTHYECKUE HAOOPHI);

CTaTUYECKUE, TMHAMHYECKHE, ICMOHCTPAIIMOHHBIC U Pa3IaTOYHbIC MOJICIIH;
BCIIOMOTaTeJIbHOE 000PYyI0BaHUE;

KOMIUICKT TEXHHYECKOW NOKYMCHTAIlMHM, B TOM YHCIIC MAclopTa Ha CpEICTBA OOydYCHHS,
WHCTPYKIIUHU TI0 UX UCTIOJIB30BAHUIO H TEXHUKE 0E30IIaCHOCTH;

e OubIMOTEUHBIN (HOH/I.

B OubnuoTeunslii poHa BXOAAT yueOHUKH, yaeOHO-MeToanueckue KoMIUieKTsl (YMK),
o0ecreyrBaroIue OCBOCHUE YICOHOU TUCIUILTUHBI «DHU3MKa», pEKOMEHIOBaHHBIC MU
JOTIYILIEHHBIE JIIsI KCTIOBh30BaHMsI B MPO(ecCHOHANBbHBIX 00pa30BaTEbHBIX OpraHU3aIHsIX,
peanu3yronmx 00pa3oBaTeIbHyI0 IPOrpaMMy CpeHEro 0011ero oopa3oBaHus B Mpeaeaax OCBOCHHUS
OIIOII CIIO nHa 6a3e 0CHOBHOTrO 0011eT0 00pa30BaHusl.

bubnuoreunsbIit (I)OHI[ MOXKET OBITh JOIIOJIHCH (I)I/ISI/I‘IGCKI/IMI/I OHIUKIIONCOAUAMHU, aTiiaCaMu,
CJIOBApsIMHU U XpeCTOMaTI/IeI\/’I o (I)I/I3I/IK6, CIIPpaBOYHUKAMHU I10 (I)I/I3I/IKC " TCXHUKCE, HaquOﬁ 151
HaquO-HOHyHHpHOﬁ J'IHTCpElTypOI\/'I CCTCCTBCHHOHAYYHOTI'O COACPIKAHUS.



B mpouecce ocBoeHusi mporpamMMmbl y4eOHOW TUCHUIUIMHBL «DHU3MKa» CTYICHTHI JIOJDKHBI
UMETh BO3MOXHOCTH JIOCTYNA K JIEKTPOHHBIM Y4€OHBIM MaTepuayiaM 1o (U3UKEe, UMEIOIIUMCS B
cBOOOJTHOM JToCTyIe B ceTH MIHTEpHET (3JeKTPOHHBIM KHUraM, IPaKTUKyMaM, TeCTaM, MaTepuaiaMm
EI'D u ap.).

Peanuzanus nmporpaMMbl yaeOHOW JUCHMIUIMHBI MIPEIOIaraeT HaTuyre yueOHoTo KabuHeTa
¢u3ukn (YueOHas ayauTopusi JUIS TIPOBENCHHS 3aHATHHA BCEX BHUAOB, IPEIYCMOTPEHHBIX
o0pa3oBaTeNIbHOW TPOrPaMMO, B TOM YHCIIE€ TPYNIOBBIX W HHIUBHUAYAIbHBIX KOHCYJIbTALWH,
TEKYIIEro KOHTPOJIS U IIPOMEXKYTOUHOH arTectanun) — 220.

Ilepeuenv ocnosHo20 060pyoosanusL:

Mynbrumeniiaeiid mpoextop Epson EMP-TV680 — 1 mT.
Hoyt6yx Aser Aspire 5673WLMi — 1 .
JHocka menoBas — 1 mT.

Hocka — 1 .

DKpaH MPOEKIMOHHBIN — | T

Cron yueOHbIl (Ha 4 pabouux MecTta) — 6 MIT.
Cryn yueHn4yeckuil — 24 1mir.

Crou npenojaBaTenbCKuil — 1 mrT.

Cryn — 1 wr

VY4eOHO-HarIsAHbIC TTOCOOUS
JlaGopaTopHBIH KOMITIEKC 1O (U3HKE

Ilepeuens npoepammuoeo obecneuenus:

Omnepammonnas cuctema Windows 7 Ilpodeccuonansuas 64-x
Kirou mpoaykra 55041-008-1898556-86630

Microsoft Office 2007

PEKOMEHAYEMAS JIUTEPATYPA

OcHogHble UCIOYHUKU

Msxumes I'.51., byxoBues b.b., Corckuit H.H.. ®u3uka. 10 kinacc. — M.: IIpocsenienne, 2014.
Msxumes I'. 5., byxoBues b.b., Corckuit H.H. ®usuka. 11 kinacc. - M.: [Ipocsemenue, 2018

s npenooasamerneii

Koncrutynus Poccuiickoit @eneparuu (MpuUHATa BCEHAPOIHBIM rojiocoBanuem 12.12.1993) (c
Y4€TOM TMOMPABOK, BHECEHHBIX (eiepalIbHBIMU KOHCTUTYLIMOHHBIMU 3aKoHaMu P® o mompaBkax K
Koncturyuu P® ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-0K3) // C3 PD. — 2009. — Ne 4.
— Cr. 445.

®enepanbHblil 3ak0H 0T 29.12. 2012 Ne 273-D3 (B pen. dpenepanbubix 3akoHOB 0T 07.05.2013 Ne
99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 No 15-®3, ot 05.05.2014 No 84-D3,
oT 27.05.2014 Ne 135-®3, ot 04.06.2014 Neo 148-D3, ¢ u3M., BHeceHHbIMU DeepanbHbIM 3aKOHOM
o1 04.06.2014 Ne 145-®3) «O06 o6pazoBanuu B Poccuiickoii @eneparium.

[Tpuka3z MunuctepctBa oOpazoBanus u Hayku P «O06 yrBepxkaenun (enepaabHOTO
roCy/IapcTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa CPEeIHETO (TIOJTHOT0) 00IIEero 00pa3oBaHuUs
(3apeructpupoBan B Muntocte PO 07.06.2012 Ne 24480).



[Mpuka3z Munobpuayku Poccun ot 29.12.2014 Ne 1645 «O BHecenuun uzmenenuii B [Ipukas
MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit denepanuu ot 17.05.2012 Ne 413 “O6
YTBEP)KICHUHU (heIepaIbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPEAHEro (IIOJIHOTO)
oOmiero oopasoBaHus’».

[Tucemo JlemaprameHTa rocy1apcTBEHHOM MOJUTUKU B cepe MOATOTOBKU pabovnX KaapoB U
JTIO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259 «PekomeHnauu o opraHu3anuy moTydeHHs
cpeanero o0rmiero o0pa3oBaHus B Ipeesiax OCBOSHHS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO
npodeccnoHaIbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHus C y4ETOM TpeOOBaHHMA
(benepanabHBIX TOCYJAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB | MOJTy4aeMoi npodeccuu mim
CHEIHAILHOCTH CPEAHEr0 MPO(HECCUOHATIBEHOTO 00pa30BaAHUSY.

®enepanpublit 3ak0H 0T 10.01.2002 Ne 7-d3 «O06 oxpaHe OKpyKaromiei cpeas» (B pea. oT
25.06.2012, c m3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

JImumpuesa B.®., Bacunves JI.M. duzuka s nmpodeccuii U CrielMalbHOCTENH TEXHUUECKOTO
MpoQUIIs: METOJUYECKHE PEKOMEHIAlluU: MeTo 1. mocodue. — M., 2010.

Humepnem- pecypcol
1. www.fcior.edu.ru (denepayibHbIN IEHTP HHHOPMAIIMOHHO-00Pa30BaTEIBHBIX PECYPCOB).
wwww.dic.academic.ru (Axkagemuk. CaoBapu ¥ SHIUKIIONIEIUN).

2. www.booksgid.com (Books Gid. DnextporHas OuOIHoTeKa).

3. www.globalteka.ru (I'mo6anreka. ['mobanpHas OMOMMOTEKA HAYYHBIX PECYPCOB).

4. www.window.edu.ru (EquHO€ 0KHO mOCTyma K 00pa3oBaTeIBHBIM pecypcam).

5. www.st-books.ru (JIyumas yaeOnas murepaTypa).

6. www.school.edu.ru (Poccuiickuit 00pa3oBaTebHbIN TOPTa. JI0CTYITHOCTh, KAY4ECTBO,
3¢ (HEKTUBHOCTB).

7. www.ru/book (DnekTpoHHas OMOIMOTEYHAsI CUCTEMA).

8. www.alleng.ru/edu/phys.htm (O6pa3oBarensHbie pecypcbl UHTepHETA — DUH3HKa).

9. www.school-collection.edu.ru (Eaunas xoytekmus iudpoBsIx 00pa3oBaTeIbHBIX
pecypcoB).

10. https//fiz.1september.ru (yaeOHO-MeTOIMUECKas razeTa «DU3NKay).

11. www.n-t.ru/nl/fz (HoGeneBckue naypeaTsl o pusuke).

12. www.nuclphys.sinp.msu.ru (SInepnas ¢uszuka B IaTepHETE).

13. www.college.ru/fizika (ITogroroska xk EI'D). www.kvant.mccme.ru (HayqHO-TIONTYJIAPHBII
¢bu3nKo-MaTeMaTudecKuii )xypHai «KBaHT»).

14. www.yos.ru/natural-sciences/html (ecTecTBEHHO-HaydHBIH KypHAI 151 MOJoaekHU «I1yTh B
HayKy»).

15. PELIY ETI'D - http://reshuege.ru/

16. OtkpeiTeiii 6ank 3amanuii ®UITA - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

DnekmpoHHo-cnpagounvie cucmemyl:

1. DnexTpoHHO-OMONMOTEUHAas cucTeMa «YHUBEPCUTETCKass OubinoTeka OHaiiH» — 0asa
JAHHBIX y4eOHOU, y4eOHO-METOIMYECKON M HAyYHOW JIUTEepaTypbl IO OCHOBHBIM H3y4aeMbIM
mucnuiuirHam - http://www.biblioclub.ru

2. DnekTpoHHO-OmOMMoTeyHass cuctema  «tOpaiiT»: komekust  «JlereHnapHple  KHUTH»
u xojutekuusg CIIO — snexTpoHHBIE BepcHU yuyeOHOM M y4yeOHO-METOAWYECKON IUTepaTypsl -
www.biblio-online.ru

3. Hayunas snektponnas Oubnunoreka eLIBRARY.RU — snekrpoHHbIEe BepcuM pOCCHHCKUX
HayYHO-TEeXHHYECKUX KypHainoB - http://elibrary.ru


http://reshuege.ru/
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://elibrary.ru/

4. Polpred.com O630p CMU — snekTpoHHBIH apXuB myOnuKauuii WHPOPMAreHTCTB
(KoJIeKIMU: BHEIIHSS TOProBis, noymtuka B PO u 3a pydexxom; oOpa3oBanue, Hayka B PD u 3a
pyoexxom) - http://polpred.com

5. locynapctBennass uHpOpManmoHHas cucrema «HamuoHanbHAas AIIEKTPOHHAS
Ooubmmoreka» — (OHA DSICKTPOHHBIX BEPCHH IEYATHBIX W3JAHUH, HIEKTPOHHBIX PECYpPCOB,
MYJIBTUMEIUIHHBIX U3aHUN U ap. - https://H30.pd

6. OnexrponHas 6ubmmorexka TT'Y — Ga3za maHHBIX HAYYHBIX TPYJOB IPETO aBaTEIICH -
https://elibrary.tsutmb.ru

Cpeocmea KoMMYyHUKayuu 0is npoeeodeHUs OHIAUH- U OQIaliH YPOKO8
JIHEBHUK.DY
Bxonrakre
pruffme
Skype

Obpa3zosamenbHvie niamgopmul 0Jisk NPOGEOeHUs OHIANH- U OQIAIH 3AHAMULL
JIHEBHUK.PY
POII
Pemry EI'D
SAxnacc
infourok.ru
interneturok.ru

OCOBEHHOCTH OPTAHU3AIIUU OBPA3OBATEJIBHOI'O ITPOOECCA IJISA
HNHBAJIMIOB ! JIMIl C OT'PAHUYEHHBIMHA BO3MOKHOCTAMHA 310POBbSA

OO0y4eHne MHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS OCYILECTBIISETCS
B COOTBETCTBUHU C:

- TOPSIKOM OpraHu3allid ¥ OCYHIECTBIIEHUS 0Opa3oBaTeNbHOM JESATENIbHOCTH IO
oOpa3oBaTellbHBIM  MporpamMmaM  cpeaHero  mpodeccuoHanbHoro  obpaszoBanus  ([Ipuxas
MunuctepcTBa o0pazoBanus U Hayku PO ot 14.06.2013 Ne464);

- METOJIMYECKMMH PEKOMEHJALMsIMU [0 OpraHu3aly 00pa30oBaTEILHOTO Ipolecca Jyis
oOyueHus: MHBAJIUJOB M JIMIl C OFPAHUYEHHBIMU BO3MOXHOCTSMHU 3J0POBbS B 00pa3oBaTENIbHBIX
OpraHMu3aIUsaX BbICIIEro 00pa3oBaHMs, B TOM YHCJIE OCHAIIEHHOCTH 00pa30BaTENILHOTO Mpoliecca
(yrBepxknenst 08.04.2014 r. Ne AK-44/058H);

- TpeOOBaHUSIMH K OpraHH3aly 00pa30BaTeNBLHOrO Mpollecca JUisi 00ydeHUs] WHBAIUAOB U
JUI] C OrpPaHUYEHHBIMH BO3MOXHOCTSAMHU 3JI0pPOBbS B MPOQEeCcCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHu3aIusaX, B TOM YUCIIe OCHAIIEHHOCTH 00pa30BaTeabHOro npoiiecca (yreepxaeHsl 26.12.2013
Neo 06-24128H).

- METOJIMYECKHUMH PEKOMEHIAIUSIMU 0 pean3alinu 00pa3oBaTeIbHBIX IPOrPaMM CPEIHETO
npodeccruoHalbHOTO 00pa3oBaHUs W MPO(EecCHOHAIBHOTO OOyYeHHUs IJHUI[ ¢ MHBATUAHOCTBIO H
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBbSI C TMPUMEHEHUEM OJJIEKTPOHHOTO OOy4YeHHs U
JTUCTAaHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTHH (yTBepkAeHbl MuHnpocsemenus Poccun
10.04.2020r. Ne 05-398).


http://polpred.com/
https://нэб.рф/
https://elibrary.tsutmb.ru/

JIMCT BHeCEHUS M3MeHEeHUil

B pabouyro nporpammy mo mucturuinae OY .11 «®usukay no cneruanbaoct «09.02.07
NudopmanroHHble CHUCTEMBI W TPOTPAMMHUPOBAHUE», YTBEPXKACHHYIO Ha 3acelaHuy KaQeapsl

¢bynkumonanpHoro ananusa 15 suBaps 2021 rona, mpotoxos NeS.

Homep TekcT u3smeHeHus [Iporokou 3acenanvs kKadeapsl
U3MEHEHUs Ne | nara
1.
2.




Ilpunoscenue 1

@Dono ouenounvix cpeocme oucyunaunvt « Dusuxka»

@DOH/1 OLIEHOYHBIX CPEACTB 1O yueOHOMY npeamety «Pusuka» pazpaboTaH Kak NIPUIOKEHUE K

pabodeit  mporpamme  oOmieoOpazoBareiabHOW — y4eOHOW — auciuIumHbl  «Dusmkay s
npoheccHoHaATBEHBIX 00Pa30BaTEIBHBIX OPraHU3AIHA.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
IpeamerHbie o0y4yalommiicss HaAyYuTCs o0yuyarommiics MOJIYYUT
pe3yabTaThl BO3MOKHOCTh HAYYUThHCSA
OCBOEHM
y4eOHOro
npeaMera/Kypca
JINYHOCTHBIE CdhopmupoBaHHOCTH YyBCTBA | TOTOBHOCTH M CIHOCOOHOCTH K

TOpAOCTU U YBAXKCHHUA K MCTOPUHU
U OOCTHXCHHUAM OTEYCCTBEHHOM

¢busznueckoil Hayku, (QU3NUECKH
rPaMOTHOTO MOBE/ICHNE B
npohecCuoOHATBHOU

NEeSTeNbHOCTH U OBITY  IpH

oOparieHun ¢
YCTPOMCTBaMH,
TOTOBHOCTH K

npudbopamMu  u

MIPOJIOJKEHHUTO
o0pa3oBaHusi W  TIOBBIIICHUS

KBaTMpUKAMM B W30paHHOM

npoeCCHOHATBHOU
NESATEIPHOCTH W OOBEKTHBHOE
OCO3HaHHE PO  (HPUBUIECKUX

KOMIICTEHIIHH B 3TOM;
UCIIOJIb30BaHUIO JOCTIOKEHHH
COBPEMCHHOU (hU3NYECKOW HAyKH
U (DUBMYECKHX TEXHOJOTHHA ISl
TIOBBIIIICHUS COOCTBEHHOTO
UHTEJUICKTYalIbHOTO pa3BUTHS B
BBIOpaHHOW  MpOoheCcCHOHATBHOM
JeSITEITbHOCTH,

CaMOCTOSITENIBHO TOOBIBATh HOBBIE
s cebs  (Qu3nMyeckre 3HaHUf,
UCTIOJNIB3YS ISl 3TOTO JIOCTYITHBIE
UCTOYHUKHU uHpopManumy,
BBICTpauBaTh  KOHCTPYKTHUBHBIC
B3aMMOOTHOIIIEHUSI B KOMaH/E MO

00pa3zoBaHuIo, B TOM qHUCIIe
caMo00pa30BaHMI0, Ha MPOTSHKEHHUH
BCEHl KU3HH, CO3HATEIILHOE OTHOIICHUE
K HENpephIBHOMY OO0pa30BaHUIO Kak

YCIIOBUIO YCHEIHON
npoeCCHOHAIBHOW H  OOIIECTBEHHOM
JESATSIILHOCTH;

FOTOBHOCTU M CHOCOOHOCTH K
CaMOCTOSITETbHOM TBOPYECKOM u

OTBETCTBEHHOM J€ATEIbHOCTH;
TOTOBHOCTH K KOJUIEKTHBHOU paboTe,
COTPYIHHYECTBY CO CBEPCTHUKAMH B

00pa3oBaTeNbHOM, 0OIIIECTBEHHO
MOJIE3HOH, Y4EOHO-HCCIIeI0BATEIBCKOMH,
MIPOCKTHOM u JIPYTHX BUIAX
JIeATEIIbHOCTH;

OTHOIICHUID K  TNpodhecCHOHATBHON
JIEATCIbHOCTH  KaK  BO3MOJKHOCTH
y4acTHs B pCIICHWU  JINYHBIX,
OOIICCTBEHHBIX, rOCy/IapCTBEHHBIX,

00IIIeHAIIMOHATILHBIX MTPOOJIEM;




pelIeHnIo 001X 3a1ay;
YIPABJISITh CBOCH IMO3HABATEILHON

JESITENIbHOCTBIO, IIPOBOJUTD
CaMOOLICHKY YPOBHS
COOCTBEHHOTO
UHTEJJIEKTYaJIbHOTO Pa3BUTHS
npeaMeTHbIe CdhopmupoBaHHOCTH c(OpMHUPOBAaHHOCTHU cOOCTBEHHOM

IPEICTABICHUNA O POJM M MECTe
(Gu3MKN B COBPEMEHHON Hay4YHOU

KapTHHE MUpa; [IOHUMAaHUE
¢buznueckoit CYLIHOCTH
HaOmromaeMbpIX BO  BceneHHOH

SIBIIGHUH,  poiau  (QU3UKU B

dbopMupoBaHMM  Kpyroszopa u
(YHKIIMOHATIBHOM ~ TpaMOTHOCTHU
4eJoBeKa JUISt pelieHus

MPaKTUYECKHX 3a]1a4;
BJIQJICHUIO OCHOBOIIOJIAraloIUMHU
(buzmIecKuMu TTOHSTHSIMH,
3aKOHOMEPHOCTSMH, 3aKOHAMU U
TEOPUAMU;

HUCITIOJIb30BaHHUEC

YBEpEHHOE
(buzuveckoi
TEPMUHOJIOTHH U CHMBOJIUKH;

BJIAJICHUIO OCHOBHBIMU METOJIAMH

HAyIHOTO MO3HaHUS,
UCTIONB3yeMbIMU B (pusmke:
HaOTFOICHUEM, OIHCaHHUEM,
U3MEPEHUEM, IKCIICPUMEHTOM;

YMEHUIO 00pabaThIBaTh
pe3yIbTaThI W3MEpEHUid,
0oOHapyKUBATh 3aBUCUMOCTh
MEXTY bu3nIecKuMu
BEIIMYMHAMH, OOBSICHATB
NOJy4eHHBIC  PE3yJbTaThl U

JACJIaTh BBIBOHGI,

YMEHUIO pemiath  (pu3uveckue
3a/1a4u ¥ IPUMEHATH MOJy4YECHHbIE
3HaHUS JJ1 OOBSACHEHUS YCIIOBUUI
IpOTeKaHUus PU3NIECKUX SBICHUN
B mpupoae, NpodeccCHoHaTbHON
chepe u TUIS TIPUHSATHS
MPaKTUYECKUX pereHui B
MOBCEIHEBHOM JKU3HU.

MO3HIIMHU TI0 OTHOIICHHUIO K (PU3NIECKOI
uHPOpMALH, TIOTY4aeMOUW M3 Pa3HBIX
HCTOYHUKOB,

BJIQ/ICHUI0O OCHOBHBIMHM MOHSTHUSIMH O
Pa3IUYHbBIX dhopmax JIBUKCHUS
MaTepuH, (byHIaMEeHTaTbHBIX
B3aUMOJICHCTBHIX TEII,
c(hOpMUPOBAaHHOCTH TPEACTABICHUN O
mpoueccax U SIBJICHMSIX B MEXaHUKE,
MOJIEKYJIIPHOM ¢buznke u
TEPMOJIMHAMUKE, D3JIEKTPOMarHeTusme,
ONTHUKE U (PU3UKE aTOMOB,;

BJIQJICHUIO HAaBBIKAMM HCIIOJIb30BAHUS
TFOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM
IIpU pElIeHNH 3a/au.




MeETalnpeaAMETHDbIC

HNCIIOJIb30BaAHUA pa3JII/I‘-IHLIX BUI0B
NO3HaBaTEILHOMI NEesATEIILHOCTH
JUTSA pemeHmI (bI/ISI/ILIeCKI/IX 3ajaad,

NPUMCHCHUEC OCHOBHBLIX MCTOJ0B

HO3HAHUS (HabmoneHus,
OTMCaHUS, H3MepeHus,
SKCIEPUMEHTA) JUIsl  U3Yy4YeHUs
Pa3JIMYHBIX CTOPOH OKpPYXKarolen
JICUCTBUTEIIFHOCTH,

HCIIOJIb30BaHHUS OCHOBHBIX
MHTEJJIEKTYaJbHBIX  OIEpalluid:
MTOCTAaHOBKH 3aJauu,
dhopmynupoBaHus TUIIOTE3,
aHaJlu3a W CHUHTE3a, CPaBHEHUS,
00001IIeHHS, CUCTEMAaTH3allHH,
BBISIBJICHHS MPUIUHHO-
CIICICTBEHHBIX CBS3CH, TIIOMCKA
AHaJIOTOB, (bopMynupoBaHUs
BBIBOJIOB IS U3y4eHUs

Pa3IUYHBIX CTOPOH (U3NYECKUX
00BEKTOB, SIBIICHHW H TPOIIECCOB,
c KOTOPBIMH
HEOOXOJUMOCTh CTAJIKUBAaThCS B
npodeccuoHanbHOU chepe;
TCeHEPUPOBATh HJICH U ONPENICIATh
cpeacTBa, HEOOXOAMMBIC ISl WX
peanu3anum,

BO3HHKACT

UCIIOJIb30BaTh pas3n4YHbIe
UCTOYHUKHA  JUIi  TIOJYYeHUS
(dbuzmdeckoin nHpopmanuu,

OLCHUBATL €€ NOCTOBCPHOCTD,
AHAJIM3UPOBATL M IIPCACTABIIATH

uHOOpMAIIMI0O B Pa3IMYHBIX
BUJIAX;

myOJIUYHO MIPEJICTaBISATh
pe3ynbTaThl cOOCTBEHHOTO

UCCIIeIOBaHMsl, BECTH JUCKYCCHH,
JOCTYITHO U TapMOHMYHO coueTast
coJlep’KaHue u bopmbl
npezcTaBiIsieMoit HHpOpMaIH.

CIIOCOOHOCTH K
UH(POPMAIMOHHO-

TOTOBHOCTHU 158
CaMOCTOSTEIIbHOM
MMO3HaBaTeILHOMI JICSATEIIBHOCTH,
BKJIIOYass YMEHHE OPHEHTUPOBATHCS B
Pa3iInYHbIX HCTOYHHKAX I/IH(bOpMaI_[I/II/I,

KPUTHUYCCKHA OLICHUBATh n
HHTEPIPETUPOBATH UH(OPMALIHIO,
IIOJIYy4aeM Y0 u3 Ppa3IMYHBIX
HUCTOYHHUKOB,

BJIAICHUIO  A3BIKOBBIMHU  CPCACTBAMMU!
YMCHHE  SICHO, JIOTUYHO U TOYHO
u3jnaratb ~ CBOIO  TOYKY  3pEHMS,
HUCIIOJIB30BaTh AaJACKBATHHBIC S3BIKOBBIC
CpEnCTBa;

BJIaJACHUIO HaBbIKaMH MO3HABATEIILHON
pednexcun KaK OCO3HaHMS
COBEPIIAEMBIX JIEWCTBUI u
MBICJINTEIIBHBIX IponEeCCoB, ux
pe3yJabTaTOB W OCHOBAHW, T'paHUIIL

CBOCI0 3HAHUI U HE3HAaHHA, HOBBIX
MMO3HABAaTCJIbHBIX 3aaa4 U CpCACTB A
UX NOCTHUXKECHUS,

LEJICYCTPEMIICHHOCT, B TOHMCKaxX H
MIPUHSITUU pelIeHHH,
CO00pPa3UTENHLHOCTD U UHTYUIIHS.




3. IKAJIA OHEHUBAHUSA

Ouenka OTJIHYHO X0POoIIo YIOBJETBOPUTEIBHO HEY/I0BJIETBOPUTEILHO
KauectBo TIOJTHO M3JIaraeT nagt OTBET, u3JaraeT MaTrepuan oOHapy)XHUBaeT HE3HAHUE
OTBETOB HA M3Y4CHHBIH YIIOBJICTBOPSIIO HETIOJIHO U JIOIYCKAaeT OoublIei yacTu
BONPOCHI 10 MaTepual, naért U TEM Ke HETOYHOCTH B COOTBETCTBYIOIIETO pa3jiesna
TeMaM MIPaBUIIbHOE TpeOOBaHUSM, OIPENICIICHUN MTOHSITUH M3y4aeMoro Marepuara,
JTUCIUTLTHHBI olpeeTIeHHOe YTO U JIJIS wi GopMyIUpOBKe JIOITYCKaeT OIIMOKHU B
MTOHATHU; OLICHKHU TEOpUIl; HE YMEET (hopMyIHpPOBKE
0o0HapyKHUBaeT «OTJIMYHO», HO | JIOCTATOYHO TIIyOOKO U OTIPENICIICHUN U TCOPHH,
[TOHMMAaHUE Jornyckaer 1-2 JIOKa3aTelbHO MCKaXKaIOIIUEe UX CMBICI,
Marepuania, MOXXeT OIINOKM, 000CHOBaTh CBOH OecropsI04HO U
000CHOBaTh CBOU KOTOpBIE CaM CYXJICHHUS U TIPUBECTH HEYBEPEHHO M3J1araert
CYXJICHUS, Ke CBOHU IIPUMEPHI; U3JIaraeT MaTepual
NPpUMEHHUTD HCIPaBJACT, U Marepual
3HaHUS Ha 1-2 nemouéra B HETOCJIEA0BaTENbHO U
MIPAKTHKE, MOCJIe/I0BaTENh JIONTYCKAeT OIIMOKHU B
IIPUBECTU HOCTU U SI3BIKOBOM O OPMIICHUH
HeO6XOZH/IMBIe SI3BIKOBOM n3jgaracMoro
MIpUMeEpPHI HE ohopmiteHNH
TOJIBKO T10 U3J1araeMoro
y4eOHHKY, HO U
CaMOCTOSTEIBHO
COCTaBJICHHBIC; U3
JlaraeT MaTepuall
MTOCTIEIOBATENHHO
Y TIPaBHIBEHO C
TOYKHU 3pEHUS
HOpM
JTUTEPATYPHOTO
A3BIKA
KosmnuecTBo 90 — 100% 70 - 89% 50 — 69% Memnee 50%
NMPaBUJIBHBIX
OTBETOB B
TecTe
KauecTBoO BCE 3a/1a4u PELIEHO BEPHO pemrero ot 50 10 79 % | OTCYTCTBYIOT HEOOXOIMUMBIE
BbITIOJIHEHH ST peLIeHBI BEPHO; oomee 80 % BCEX 3aJa4; HE BCeraa TEOPETHUYECKUEC 3HAHMS;
KOHTPOJILHBIX HCIIONb30BaH BCEX 3a]adY; MCIIOJIH30BaH Hanbosee | MOIMYyIIEHBI OMMOKY B Ooree
padoT Haubomee MOTYT palnOHaIbHBIN Ty Th gem 50 % 3anmaq.
paoHaIbHBIN BCTPEYATHCS perreHus B pemennn nposiBnisiercs
ITyTh PELICHHUS; OTJENbHBIC HE3HAHUE OCHOBHOT'O
M3II0KEHHE HETOYHOCTH B MaTepuana yaeOHOMl
Marepuana apudmeTnIeck MPOrpaMMBbI
JIOTHYHO, WX pacderax
rpaMoTHO, Oe3
OIMOOK

3. OHEHOYHBIE CPEACTBA /IUIsA IPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH OBYYAIOIIUXCA

Ne i/

HasBanue paznena/TeMsl

DopMa OLICHOYHBIX CPEICTB

1 BBenenne

YCTHBIN onpoc.




2 Mexanunka KonTpomnsHast pabora, TecToBast
paboTa, yCTHBIN OTIpocC.

3 MounekynspHasi GpuU3MKa U KonTponsHast pabora, TecToBas

TEpPMOIMHAMHKA paboTa, yCTHBIN OTIpOC.

4 DNeKTpoJMHAMHKA KonTponbHas pabora, TecroBas
paboTa, YCTHBIH OIPOC.

5 Konebanus u BoHBI KonTtponsHas paboTa, yCTHBIH Ompoc.

6 OnTHka KonTponbHas pabora, TectoBast
paboTa, YCTHBIH OIpoC.

7 DneMeHTbl KBaHTOBOM (pU3uKU KonTponbHas pabora, TectoBast
paboTa, YCTHBIH OIpoC.

8 Opoumonus Beenennoit Pedepar, ycTHbII o1poC.

4. OLIEHOYHBIE CPEJICTBA JIJIA MPOBEJAEHUSI TIPOMEXYTOYHOM
ATTECTALIUU OBYYAIOLIUXCS

[IpomexyrouHas arrtecrauus 1o npeaMery «®Pusuka» mnpoBoautrca B (dopme
muddepeHITUPOBAHHOTO 3a4€Ta.

5. KOMILUIEKT MATEPHAJIOB /1JId1 OHLHEHKH C®OPMHUPOBAHHOCTHU
YMEHUWH ¥ 3HAHUH B XOJE OCBOEHUS YUEFHOM JUCIIUITLINHBI

5.1 KommuiekT MaTepuaJioB 1JIsl POBeAeHUsI KOHTPOJIbHBIX PadoT
IlepeyeHb KOHTPOJILHBIX Pa0OT 1O TeMaM:
Tema 2. Mexanuka.

Bapuanm 1

1. [lepByto ueTBEpPTH MyTH ABTOMOOUJIb JBUTAJICS CO CKOPOCTHIO 60 KM/4, OCTAIbHOM MyTh —
co ckopocThio 20 kM/4. HaliguTe cpemHior CKOPOCTh (B KM/4) aBTOMOOHIISA.

2. Teno HauMHaAeT ABUTaThCsA CO CKOPOCTHIO Vo=10 M/C M JBHXKETCS C YCKOpEHUEeM a = —2
M/c?. OnpenennTh, Kakoil yTh MPOIi/IeT Teso 3a 8 c.

3. ABTOMHCIEKTOpP YCTaHOBHJI, YTO CJ€l OT TOPMOKEHHs aBTOMOOMIS Ha acanbTOBOI
nopore paBeH 40 M. C Kakoil CKOPOCTBIO €xall aBTOMOOMIIb, €ciii KOA((ULIMEHT TpeHus: Kojiec 00
acdanst 0,5?

4. Ha wuty mnmuHOM 5 M moasemieH map. Kakyloo TOpPH30OHTaIbHYIO CKOPOCTh HYKHO
COOOIIUTH Iapy, YTOOBI OH OTKJIIOHUJICS IO BBICOTHI, Ha KOTOPOM pacroioxkeHa Touka mnojiseca’?

Bapuanm 2

1. Co craHuuu BbIIIEN TOBAPHBIN Moe3n, uaymuid co ckopoctbio 20 m/c. Uepes 10 mun no
TOMY K€ HalpaBJIEHUIO BBIIIEN 3KCIpecc, ckopocTh kKoToporo 30 m/c. Ha kakom paccTossHUM (B KM)
OT CTaHIIMH KCIIPECC HATOHUT TOBAPHBIN 1oe3.?

2. KameHnp OpollleH BEpTHKaJILHO BBEpX €O CKOpocThio 50 m/c. Uepe3 CKOJIBKO CEKYH]I €ro
cKopocTh OyneT paBHa 30 M/C ¥ HanpaBJeHa BEPTUKAIBHO BHU3?

3. IlocTrosiHHas BEpTUKaJIbHAs CHJIa NIOJHUMAET Ipy3 Maccoi 1 kr 3a 1 ¢ Ha BeICOTY 2 M U3
COCTOsIHUSA NOKos. YeMy paBHa 3Ta cuia?



4. Iox xakuM yriioMm (B rpaaycax) K TOPU30HTY OPOIIICHO TENO C MOBEPXHOCTH 3EMIIH, €CITU
B HaWBBICHIEH TOYKE TPACKTOPHUU C€ro KUHCTHUYCCKAd OSHCPrud paBHaA HOTCHHH&HBHOﬁ?
[ToTeHIManpHYIO S3HEPTUIO HA IOBEPXHOCTH 3€MJIU IIPUHATH PABHOU HYJIIO.

Tema 3. MosekyasipHasi pu3nKa M1 TEPMOJAUHAMHUKA.
Bapuanm 1

1. KaxoBa BHyTpeHHss sHeprust 10 MoJib 0JJHOATOMHOTIO ra3a npu temneparype 27 °C?

2. KakoBo JaBiieHHE CKaToro BO3/yXa, HaAXoIAUIerocs B OaiioHe BMecTuMocTbio 20 1 mpu
temmneparype 12 °C, ecau macca 3Toro Bo3ayxa 2 Kr?

3. Kakoe Konm4ecTBO BEIIEeCTBa COIEPKUTCS B AIIOMUHUEBOM OTJIMBKE Maccou 5,4 kr?

4. CBuHIIOBas Mmyis, JeTsmas co ckopocthio 200 m/c, mamaer B 3emiisiHOM Baji. Ha ckoibko
MOBBICKJIACH TeMIlepaTypa Myiau, ecau 78% KWHETUYECKOW HHEPruu MYJIH MPEBPaTUIOCH BO
BHYTPEHHIOIO SHEPTUio?

Bapuanm 2

1. IIpu kako¥ Temmeparype CpelHssl KMHETHYECKas SHEPrus MOJIEKYJ OJHOATOMHOTO rasa
Oynet B 2 pasa 6oJbIne, yem mpu Temmneparype -73 °C?

2. Ilpu cxxatuu ra3a ero o0beM yMeHbIIUIICS ¢ 8 110 5 11, a AaBiieHue nosbicuiiock Ha 60 kIla.
Haiitn nepBoHavanbHOE 1aBJIEHUE.

3. Kakoii o6bem 3anumatot 100 Mosb prytu?

4. CMech 13 CBUHIIOBBIX U JIIOMUHHUEBBIX OMUJIOK ¢ 00mIei Maccoi 150 r u Temmneparypoi
100 °C morpykeHa B KaJOpUMETp C BOAOM, Temmeparypa kotopoud 15 0C, a macca 230 r.
OxonuatenpHass Temreparypa ycraHoBuiach 20 °C. Temmoemkocth  kamopumerpa 42 JIx/K.
CKOJIbKO CBUHIIA U aTIOMUHUS ObLIO B cMecu?

Tema 4. JjIeKTPOANHAMUKA.

Bapuanm 1

1. JIBa ToyeuHBIX 3apsma B3aumojaeucTByror ¢ cwiod 8 MH. Kakoa Oymer cuma
B3aumoieiicTBus (B MH) Mex1y 3apsiiaMu, €ciii, He MEHSSI PacCTOSHUS MEXIY HUMU, BEIUYUHY
Ka)KJIOTO U3 3aps/I0B YBEJIMYUTH B 2 paza?

2. Haiinure yckopenue (B M/c?), ¢ KOTOpBIM NajaeT mapuk maccoit 0,01 kr c 3apsmom 1
MKKJI B OZJTHOPOJHOM 3JIEKTPUYECKOM M0Jie ¢ HanpshkeHHOCThIo 20 kB/M. BekTop HampskeHHOCTH
HaIpaBJIeH BEPTUKAILHO BBEpX. TpeHue HEe yUUTHIBATD.

3. Onpenenure COMPOTHBICHUE HUXPOMOBOM MpOBOJIOKK JuiMHOM 1 M u maccoit 0,83 r.
VY ensHOe conpoTtupienue Huxpoma 10°° Omem, miotnocts 8300 kr/me,

4. DNEeKTpOH JBMKETCS B OJTHOPOJAHOM MarHuTHOM noje ¢ unaykuueit 0,02 Tin okpyxHOCTH,
uMes uMIynbe 6,4¢10°% krem/c. Haiinure pamuyc (B cM) 5TOil OKpyKHOCTH. 3apsij 571eKTpoHa
1,62107%9 K.

Bapuanm 2

1. J/IBa 0qMHAKOBBIX MO Pa3MEPy METAIUIMYECKUX IIapuka HecyT 3apanel 7 MK n -3 MxKur.
[Ilapuku npuUBEIN B COIPUKOCHOBEHUE M Pa3BeNM I1a HEKOTOPOE PACCTOSHUE, TOCIE YEro CHIla UX
B3aMMO/IeHCTBU oKa3anack paBHoit 40 H. Onpenenure 310 paccrosiHue (B cM).



2. Ilporon, aBmwxymuics co ckopoctbio 100 Km/c, BieTaeT B 3JEKTPUYECKOE MOJE C
HanpspKeHHOCThI0 50 B/M B HampaBieHUH, MPOTUBOTIOI0KHOM HAIIPABICHUIO CHIIOBBIX JIMHUNA TIOJISL.
Yepe3 CKOJIBKO MHUKPOCEKYH]] CKOPOCTh NPOTOHA CTaHeT paBHOW Hymo? OTHOIIEHHE 3apsana
npotoHa k ero macce 100 MKu/kr.

3. Temneparypa nakama HuTH 3j1ekrpoiammbsl 2000 °C. TemnepaTypHblii KO3(h(GHUIHEHT
conpotusienus samnsl 0,0045 1/K. Bo ckosibko pa3 CONpOTHUBICHHE PACKAJICHHON HUTH OOJbIIE,
4yeM XoJo0aH0#, pu 0 °C?

4. TIpOBOAHUK JUITMHOW 2 M IBUKETCS CO CKOPOCTHIO0 10 M/C B 0OTHOPOTHOM MarHUTHOM TIOJIE
c wuHaykuoueir 0,2 Tn, ocraBasch MNEpHEHAMKYISPHBIM JIMHUSAM ToNs. Bekrtop ckopoctu
NEPIEeHIUKYIIAPEH K MPOBOJHUKY M oOpa3yeT ¢ jauHMsIMH uHAYKuuu yron 30°. Haitnute D/1C,
WHAYIHPYEMYIO B IPOBOJIHUKE.

Tema 5. KosieOaHusi U BOJTHBI.

Bapuanm 1

1. Kakue gacToThl KoieOaHU COOTBETCTBYIOT KpaltHUM KpacHbIM (A = 0,76 MKM) U KpaliHUM
¢uonerossiM (A = 0,4 MKM) JlyyaM BUAMMON YacTu creKTpa?

2. KakoB mepuoj KojieOaHW B OTKPBITOM KOJIEOATEIEHOM KOHTYpE, H3IIydaroeM
paaroBOHEI ¢ THHON BOJIHBI 300 M?

3. Ha xakoM paccTOsSIHUHM OT aHTEHHBI PaINOJIOKaTOpa HAXOIUTCS OOBEKT, €CITH OTPAKCHHBIN
OT HETO PaJuOCUTHAI BO3BpaTHiICS 00paTtHO yepe3 200 mkc?

Bapuanm 2

1. Jlnst manHOTO cBeTa AjiuHa BOJIHBI B Boje 0,46 Mkm. KakoBa yiMHA BOJIHBI B BO3yXe?

2. B pagwonpueMHHKe OIWH M3 KOPOTKOBOJHOBBIX JIMAIMa30HOB MOXET NPUHUMATh
nepeaayu, JUIMHa BOJIHBI KOTOPhIX 24—26 M. HaliTn 4acTOTHBIN Auamna3oH.

3. BpeMst Topu30HTaNBbHON pa3BEPTKH DJIEKTPOHHO-IYYEBOW TPYOKH paanoioKatopa 2 MC.
Haiitn HanbGonpIIyto ryOrMHYy pa3BeaKy.

Tema 6. OnTuka.
Bapuanm 1
1. Paccuuraiite, Ha KaKOM yroy OTKJIOHUTCS JIyd CBETa OT CBOETO IEPBOHAYATBHOTO

HaIpaBJICHUS IIPU MIEPEX0JIe U3 BO3yXa B CTEKJIO, €CIIH YIrOJl MaJieHus paBeH 25°.

2. Ha kakoM paccTosTHUM OT JIMH3BI C (POKYCHBIM paccTosiHUEM 12 ¢cM HaJl0 IOMECTUTh
MpeIMET, YTOObI ero IeHCTBUTENIbHOE U300paXkeHre ObLII0 BTpoe OOJIbIIE caMOTo MpeameTa?

2. JIBe KOTepeHTHbIE CBETOBBIE BOJIHBI IPUXOSAT B HEKOTOPYIO TOUKY IIPOCTPAHCTBA C
pasHocThIO X042 2,25 MkM. KakoB pe3ynbrar uHTep(EepeHIINH B 3TOM TOUKE, €CIM CBET KpacHBbIi (A.
=750 am)?

Bapuanm 2
1. Tlox kakuM yriaoM JOJDKEH MaAaTh Jyd CBeTa Ha TUIOCKOE 3epKalio, YTOOBI YToJl MEXIY

OTpa)KEHHBIM M MaJIAI0IINM JTydaMu Obl paBeH 70°7?

2. Ha xakoM pacCTOSIHUH OT JIUH3BI C POKYCHBIM paccTostHueM 40 ¢cM HaJ 0 IOMECTUTh
IpeaMeT, YTOObI MOJYYUTh AEHCTBUTEIbHOE H300paXKEHNE Ha PACCTOSIHUN 2 M OT JIMH3bI?

3. Pa3HOCTB X0J1a MEX/1y BOJIHAMU OT JIByX KOT€PEHTHBIX HCTOUHUKOB B BO3JIyXE 2 MKM.
Haiigute pa3HOCTb X0/1a MEX]ly STUMH K€ BOJIHAMU B BOJIE.



Tema 7. DjieMeHTbI KBAHTOBOI (PU3HKH.
Bapuanm 1

1. Ha merammnueckylo IiacTuHy, KpacHas rpaHuna ¢gorodddexra aus koropoir A, = 0.5

MKM, TiagaetT ¢oToH ¢ JuuHON BoJHBI A = 0.4 MkM. Bo cKoJbKO pa3 cCKOpocTh (oTOHA OOJIbIIIE
CKOPOCTH (POTOIJIEKTPOHA?

2. HexoTopslil paAMOaKTUBHBIN P HAUMHAETCS ¢ U30TOMa, CoAepxkKallero 235 HyKJIOHOB, U
3aKaHYMBAETCS HA U30TOIE C MOPSIKOBBIM HOMEPOM 82, IPU 3TOM OH BKJIIOYAET CEMb (X -PaclajoB

u detslpe f ~-pacmaga. Ompeaenurte HEIOCTAIOUIME XapaKTEPUCTUKU HAYAIbHOTO M KOHEYHOTO
U30TOIOB psijia.
3. Kakast 4acTh aTOMOB paJHOaKTHBHOIO KobambTa 5 CO pacmagaercs 3a 20 CYTOK, €ciu

NEepUOJ NOJIypacnaia paBeH 72 CyTKaM.
4. Kakyro MHUHHUMaJdbHYIO pabOTy HaJO COBEPUIMTb, YTOOBI «PACTALIUTH» SAPO KaIbIUs

5yCa Ha OT/ENbHBIE MPOTOHBI U HEWTPOHBI? Macca HEHTpanbHOTO aToMma 4 CapasHa 39.962591

a.€c.M.

Bapuanm 2
1. 1. Ecim noouepeHO OCBEMATh MOBEPXHOCTh METAJlIa M3Iy4eHUEM C JUITMHAMH BOJNH A, =

350 aMm u A, = 540 HM, TO MaKCUMalbHbIE CKOPOCTH (DOTOIIEKTPOHOB OyIyT OTIMYATHCA B 11 = 2
pasa. Onpenenute paboTy BbIX0/a 3JIEKTPOHA U3 ITOI0 METalIa.

2. Uzoton HenTyHus “5yNp — poloHaYaIbHUK PaIMOaKTUBHOTO Psijia, BKJIIOYAIOMIEr0 B ce0s
11 peaknuii. Ha kakom n3oromne BUCMyTa 4, Bi 0H 3akaHUMBAETCS M CKOJBKO (X - M f -TIpeBpalieHui

BKJIIo4yaet?

3. CKOJBbKO MPOIEHTOB PaJHOaKTHUBHBIX siiep KoOaibTa octaHercs uepe3 30 aHel, eciu
Mepuo/1 moiypacmnaaa pases 71 auro?
4. OmnpenenuTe >HEPIHI0, KOTOPas MOKET BBLACIUTHCS MpU 0Opa3oBaHUM U3 MPOTOHOB U

HEHTPOHOB OJIHOIO MOJIs reius 5 He . Macca HeliTpanbHoro atoma 3He pasna 4.002603 a.e.m.

5.2 KomnieKT MaTepuaJioB [Jisl MPOBeIeHHsI TeCTOBOT0 KOHTPOJIS
IIpumepHbIi NepeYyeHb TECTOBbIX 3aIaHUM

Tema 2. Mexanuka

1. Ms4 yman ¢ BBICOTHI 3 M, OTCKOYMJI OT 10JIa ¥ ObLT MoiiMaH Ha BeicoTe 1 M. HaiiTi myTh u
nepeMeIeHue Msya.
(?) 6M; 8Mm.
(?) 4m; 8m.
(M) 4m; 2 m.
(7) 3m; 1Im.



2. BepTtonet, mpojeTeB B TOPU30HTAIBHOM IOJIETE 1O nmpsiMoit 40 KM, MOBEPHYII MO YTIIOM
90° u nponeren ewme 30 kM. Haiitu myTh 1 nepeMenieHre BEpToJeTa.
(7) 20xMm; 65kM™.
(") 70xm; 50KM.
(?) 80xMm; 60xM.
(?) 100xMm; 80KM™.

3. JlBa moe3na IBMXKYTCS HAaBCTPEUy APYT APYyry co ckopoctsmu 72 u 54 xm/4. [laccaxwup,
HaXO/SIIMICA B IEPBOM I0OE3/I€, 3aMEYAET, YTO BTOPOU MOE3/ MPOXOIUT MUMO HEro B TeueHue 14 c.
KaxoBa quna BToporo noesna?

(7) 390Mm.
(7) 250Mm.
(1) 490m.
(7) 100Mm.

4. Katep, mepenpaBIisisiCh 4Yepe3 pPEeKy, ABIDKETCS MEPIEHAUKYISPHO TEUCHHUIO PEKU CO
CKOPOCTHIO 4 M/C B CHCTEME OTCUETa, CBA3aHHOU ¢ BOJ0M. Ha CKoJIbKO METpOB OyAEeT CHECeH KaTep
TeyeHueM, eciau mupuHa pexu 800 M, a ckopocTh TeueHus 1 m/c?

(7) 100m
(7) 300Mm.
(1) 200m.
(7) 150Mm.

5. Benocunenuer aBwkercs mon ykiIoH ¢ yckopenmem 0,3 m/c2. Kakyio ckopocTh
npuoOpeTeT Benocuneauct uepes3 20 ¢, eciim ero HadyajabHas CKOpPOCTh paBHA 4 M/c?
(7) 1'7m/c.
(7) 20m/c.
(M 10 m/c
(7)30m/c

6. Yxion mmuor 100 m mepkHMK mpomien 3a 20 ¢, aurasck ¢ yckopenuem 0,3 wm/c2.
KakoBa ckopocTh JbIKHHKA B Hauajie U B KOHIE YKJIOHA?
(7) 1m/c; 3m/c
(7) 5™/c; 7Tm/e
(M) 2 m/c; 8 M/c
(?) 10 m/c; 20 m/c

7. Tlepuon obOpamenus miarGopMbl KapyceabHOro cranka 4 c. Haiitu ckopocTh KpaitHHX
TOYEK TIAT(OPMBI, YIATCHHBIX OT OCH BPAIICHUS HA 2 M.
(7) 5™m/c
(7) 4 m/c
(N 3.14 m/c
(7) 7 m/c

8. Cuna 60 H coobmaer temy yckopenue 0,8 m/c2. Kakas cuima cooOIIUT 3TOMY Tely
yckopeHue 2 m/c2?
(?) 100H
(?) 200H
(1) 150H



(?) 300H

9. Kakue cuibl HagO0 TMPUIOKUTH K KOHIIAM IPOBOJIOKH, KeCTKOCTh KoTopoir 100 xkH/m,
9YTOOBI PacTSHYTh €€ Ha | MM?
(?) 50H
(?) 70H
(1) 100H
(?) 200H

10. Kocmuyeckuii kopabib COBEpIIaeT MATKYIO MOCaAKy Ha JIyHy, ABHTasch 3aMeIUIEHHO B
BEPTUKAJIHLHOM HAIpaBJICHUH (OTHOCUTEIHHO JIyHBI) ¢ OCTOSHHBIM yckopeHueM 8,38 m/c2. Kakos
BEC KOCMOHaBTa Maccoil 70 Kr, HaXOASIIEeTOCs B ’TOM Kopaoiie?

(?) 600H
(?) 300H
() 700H
(7) 200H
11. Haiitn ummnynsc rpy30Boro aBromMmoOuitst Maccoit 10 T, IBMXKYIIErocss co CKOpOCThio 36
KM/, ¥ IESTKOBOTO aBTOMOOMJISI Maccoi | T, ABMKYIIIETOCs CO CKOPOCTBIO 25 M/C.
(?) 100 kr - m/c; 300 T - M/c
(7) 200 kr - m/c; 500 T - M/c
(1) 105 xr - m/c; 2.5-104 xr - M/cC
(?) 300 kr - m/c; 200 T - M/C

12. C kakoW CKOpOCTBIO JIOJDKHA JIETeTh XOKKeiHas miaiiba maccoit 160 r, 4TtoOBI ee
HMMITYJIBC OBLT paBeH UMITYJIbCY ITyJIM Maccou 8 T, eTsmiel co ckopocThio 600 m/c?
(7) 20m/c
(7)40 m/c
(M) 30m/c
(7) 50m/c

13. Kakyro paboTty coBepiiaer cuia TsSHKECTH, EHCTBYIONIAs Ha JOXKIEBYIO KaIUIF0 MacCOM
20 mr, pu ee NaJeHUuU C BBICOTHI 2 KM?
(7) 100x
(7) 5M1x
(1 0,4]1x
(?7) 101x

14. Kakyro paboTy coBepIIaeT YeJOBEK MPU MOTHITHH TPy3a Maccoil 2 KI Ha BBICOTY 1 M ¢
yckopeHuem 3 m/c2?
(7) 701x
(?) 100 x
(M) 261x
(?) 401x

15. Teno maccoii 400 r cBOO6OAHO MagaeT ¢ BHICOTHI 2 M. HaliTH KMHETHYECKYIO SHEPTHUIO
TeJa B MOMEHT yJapa O 3eMIIIO.
(?) 1001k
(7) 3001x
(1) 8k



(?) 200/

16. Haiitn moTeHImManpHyt0 3HEpruro teiaa Maccoil 100 v, OpomeHHOro BEpTHKAIBHO BBEPX
co ckopocthio 10 M/c, B BBICIIEH TOYKE MOIbEMA.
(7) 100x
(7) 300x
(1) 50x
(7) 400

17. Cuna 1y CBEpX3BYKOBOTO camoJjieTa Mmpu ckopoctu nojera 2340 km/4 pasHa 220 xH.
Haiitu MOIIHOCTB JBUTATENE CaMOJIETa B 3TOM PEXKUME MOJIETA.
(?7) 150MBt
(?) S00MBT
(1) 143MBt
(?7) 700MBT

18. Tlpu ckopoctu moseta 900 km/4 Bce ueThipe ABuraTens camoiieta Wi-62 pa3BuBaroT
MoiHocTh 30 MBT. HaiiTi cuiy Tru oJHOTO BUTATENS B 3TOM PEXUME pabOTHI.
(7) 50xH
(?) 60xH
(1) 30xH
(?) 90xH

19. T'py3uk, KoseOmronMiics Ha IPYXUHE, 3a 8 ¢ coBepim 32 kosedanus. Haittu mepuoa u
4acTOTY KOJICOaHMIA.
7 1c
(7) 2¢
(1) 0,25¢
(7) 3¢

20. Ammutyna koseOaHuii Toukw cTpyHbl 1 Mwm, vacrota 1 kl'm. Kako#t myrs mpoiimer
Touka 3a 0,2 c?
(7) S5em
(7) 3cMm
(1) 80cm
(7) 1em

21. Kro ®3 HWXKE YyKa3aHHBIX YYCHBIX SBJSICTCSA CO3JATENieM CICIUAIBbHOW TEOpUHr
otHocutensHocTH (CTO)?
a) ApHo IleHsuac
0) Anp0epT MaliKenbCoH
¢) AnbOepT DHHIITEIH
n) Jlxerimc MakcBest

22. VYxaxure Gpopmyny DiHIITeHHA:

a) E=m0 v2
0) E=cm2
c)E=

n) E =mc2



23. Kakas u3 yacTuI] HE UIMEET MACChl ITOKOS?
a) JIEKTPOH
0) boTon
C) HEUTPOH
1) IPOTOH

24. Teno (xocmudueckwii Kopabib) IBHXKETCS cOo ckopocthio 0,95 c. Ilpm sTtom ero
MPOJIOJIBHBIE Pa3MEpHI. . .
a) YBEITUUMBAIOTCS
0) YMEHBIIAIOTCS
C) HE U3MEHSIOTCS

25. Kocmmuueckuii kopabiib aBkercs co ckopocthio 0,87 c. Ilpu sTom ero macca, macca
KOCMOHABTOB, Macca TPOJIYKTOB IHTaHWs YyBeNIW4YMBaeTcs B 2 pa3a. Kak HW3MEHHTCS Bpems
WCTIOJIb30BAHMS 3amaca MUTAHUs ISl KOCMOHABTOB?

a) yBeJIMYUTCS B 2 pasa
0) yMeHbIIUTCS B 2 pas3a
C) HE U3MEHHUTCS

1) YBEJIMYUTCS B pa3a

26. DieMeHTapHas 4YacTHIIA HEHTPHHO JBIDKETCS CO CKOPOCTBIO cBeTa ¢. HaOmiomarenb
JBUKETCST HABCTpEYy HEHTPHHO €O CKOpOocThio V. KakoBa CKOpOCTh HEHTPHHO OTHOCHTEIHHO
HaOmronareng?

(7) 2¢
(7) 3¢
Dec
(7) 10c

27. HaliTu uMITyJIbC MPOTOHA, IBHKYILIETOCS CO CKOPOCThIO 0,8C.
(7) 10 xr-m/c
(7) 20 xr-m/c
(1) 6,69-10 -19 xr-m/c
(7) 30 xr'm/c

28. Macca nokosi KocMH4Yeckoro kopabis 9 T. Ha ckonbko yBenmuumBaeTcs Macca Kopaodis
IIPH €ro JIBUKCHUHU CO CKOPOCThIO 8 KM/C?
(7YHa 10T
(7YHa 20T
(") Ha 3,2 mMr
(?) Ha 5t

29. Bo ckoibpKo pa3 yBeNTWYHBAECTCS Macca YacTUIIbI MPU ABHKEHUHU €O CKOPOCThio 0,99¢?
(?) B 1000pa3
(?) B 2000pa3
(V) B 7pas
(?) B 300pa3

30. Ecmu QJICMCHTapHas 4acTuia ABUKCTCA CO CKOPOCTHIO CBETA, TO ...



a) Macca NOKOs YaCTHIIbI paBHA HYJIIO

0) yacTua o01agaeT AMEKTPUIECKUM 3apsI0M

C) Ha YaCTHILy ACHCTBYET I'PABUTALIMOHHOE T10JIC 3eMJIIH
1) 4aCTHIa HE MOKET PacnagarbCsi Ha COCTABHBIC YacTU

Tema 3. MosekyasipHast pu3MKa 1 TEPMOANHAMHMKA

1. Kakoe xoJM4ecTBO BELIECTBA COACPKUTCS B AIFOMUHUEBOM OTIIMBKE Maccoll 5,4 kr?
(7) 3momb

(?) Smonb

() 200mo1B

(?) Imomb

2. Kakoii 06bem 3anumator 100 Mob pTyTH?
(M 1n

(7 3n

(M 1.50

(7) 4n

3. HpI/I KakoH TEMIICPATYPE CPCAHAA KUHECTUUCCKAA SHEPIrHusd IMOCTYMATCIIBHOTO JIBUKCHHA
MOJIEKYJ ra3za paBHa 6,21 ¢ 10-21 JIx?

(7 2°C

(M 10°C

(H27°C

(7)20°C

4. Tlpu KakoW TeMmmepaType CpeaHssl KHHeTHYecKass SHEPrusi MOJIEKYJ OJTHOATOMHOTO Tra3a
Oynet B 2 pasa 6oJbIne, yeM mipu Temneparype -73 °C?

(7) 100 °C

(7) 300 °C

(N 127 °C

(7) 500 °C

5. Bo ckonbpko pa3 cpenHsis KBaJpaTHYHAas CKOPOCTh MOJIEKYN BOJSIHOTO Mapa B JICTHUU
nenb pu Temneparype 30 0C Gombine, yeM B 3UMHUH JieHb Ipu Temreparype -30 °C?

(?) B S pa3

(?) B3 paza

(N B 1.12 pa3a

(?) B 10 pa3

6. HaliTu KOHIEHTpaluio MOJIeKYyln Kuciopoja, ecnu npu gaienun 0,2 Mlla cpenusis
KBaJIpaTH4YHasi CKOPOCTh €ro Mojekysa paBHa 700 m/c.

(7) 10m-3

(7)1 m-3

(1) 2.3-1025 m-3

(?7) 3 m-3

7. HaxoguBmrasics B ctakaHe Boja maccoil 200 r momHOCTBIO Hcmapuiack 3a 20 cyrT.
CKOJIBKO B CpeJTHEM MOJIEKYJ BOJIbI BBUIETAJIO C €€ TOBEPXHOCTH 32 1 ¢?



(75

(?) 10
(1)3.9-1018
(?) 50

8. Kakoe KkoIM4ecTBO BemIeCTBA COJEPXKHUTCA B Taze, eciau npu nasieHun 200 xlla u
temieparype 240 K ero o0sem pasen 40 i1?

(?) Smonb

(7) 7monb

(1) 4moub

(7) 10mou1b

9. KakoBo JaBlieHUE CKATOTO BO3/yXa, HAXOJAIIETOCs B Oa/toHe BMECTUMOCTRIO 20 J1 TIpn
temmneparype 12 °C, eciau macca 3Toro Bo3ayxa 2 Kr?

(7) 3 MIla

(7) S MIla

(1) 8.2 MIla

(7) 10 MIIa

10. IIpm cxxaTuu ra3a ero 00ObeM YMEHBIIWJICS C 8 10 5 JI, a JaBlieHHue TOBBICHIIOCH Ha 60
klla. HaiiTu nepBoHavanbHOE 1aBJICHUE.

(7) 1xIla

(7) 2xIla

(1) 100kITa

(7) 3xIla

11. Tlpu yBenmuuenuu pnamieHust B 1,5 paza ob6bem ra3za ymenpmmics Ha 30 mur. Haiitu
MepBOHAYATbHBIA 00BEM.

(7) 3 mn

(7) Smn

(1) 90mu

(7) 1M

12. K 3akpernseHHOi 0JHUM KOHIIOM IPOBOJIOKE JHAMETPOM 2 MM IOJABEIICH I'py3 Maccou
10 xr. HaliTu MexaHM4eCcKOe HalpsKEHUE B IPOBOJIOKE.

(7) 1MIla

(7) 2MIla

(1) 32MlIla

(7) 34 MIla

13. .KakoBa BHyTpeHHSs sHEeprus 10 MOJIb 0JHOATOMHOTO Ta3a npu Temnepatype 27 °C?
(7) 1xJIx

(7) 2xJ1x

(1) 37.4x1x

(?) SxJlx

14. Cmech U3 CBUHLIOBBIX U aTIOMMHHUEBBIX ONMUIOK ¢ o0mel Maccoit 150 r u Temneparypoit
100 °C morpyxeHa B KaJlOpuUMETp C BOJOW, Temmeparypa kotopoil 15 0C, a macca 230 r.
OxonuatenbHast Temneparypa yctanoBuiack 20 °C. Temnoemkocts  kamopumerpa 42 JIx/K.



CKOJIBKO CBUHIIA M AJITIOMHUHUS OBLIO B CMECH?
(7)) 1r;2r
(7) 3r;51
(M 92r; 58r
(?7) 10r;1r

15. CeunnoBas myis, jersmas co ckopoctsio 200 M/c, mamaer B 3emMisiHON Bait. Ha ckoibko
MOBBICKJIACH TeMIlepaTypa myiau, eciau 78% KUHETUYECKOW HHEPruu MYJIH MPEBPaTUIOCHh BO
BHYTPEHHIOIO dHEPruio?

(?)alO K

(?) ma 70K

(1) ma 120K

(?) ma 50K

16. JIBa CBHHIIOBBIX IIapa OJMHAKOBOW MAacCChl IBUXKYTCS CO CKOPOCTSIMH V B 2V HaBCTPEUy
apyr apyry. OnpeaenuTs MoBbIIeHHe TeMIepatypsl dt IapoB B pe3ylbTaTe HEYIpyroro yaapa.

(?) Ve

(?) vic

(") 9 v¥/8c

(7) vtc

Tema 4. JJjIeKTPOAMHAMHUKA

1. C kakoii cuioi B3auMOACHCTBYIOT aBa 3apsiaa nmo 10 uHKi, Haxoasmuecss Ha pacCTOsTHUN
3 cM apyr oT apyra?

(7 1H

(?) 100H

() ImH

(7) 10mH

2. Ha kakom paccrosiHuu apyr ot apyra 3apsansl 1 MxKn u 10 HKin B3aumoaeicTByroT ¢
cuioit 9 MH?

(7) 1em

(7) 100cm

(1) 10cm

(7) 23cm

3. Meramnuyeckomy mapy paadycoMm 3 cMm coobmmu 3apsn 16 uKn.  Haittu
MOBEPXHOCTHYIO MJIOTHOCTH 3apsijia U HaNPSHKEHHOCTH MOJIA B TOYKAX, YIATCHHBIX OT IIEHTpa L1apa
Ha2u 4 cM.

(7) 2mxKn/m2; 0; 900 kB/m

(?) 342mxKn/m2; 12; 13xB/™m

(M 1.4mxKn/m2; 0; 90 kB/m

(7) 2mxKn/m2; 56; 1 kB/m

4. bonpmas 3apsokeHHas IUTACTMHA C MOBEPXHOCTHOW IUIOTHOCTHIO 3apsna 40 HKn/m2
norpykeHa B Macyo. HaliTi HanpsKeHHOCTb MOJIst BOJIM3HU CepeUHbI MIIACTHHBL.

(?) 100 xB/m

(?) 200 xB/m



(1) 900 kB/m
(?) 150 kB/m

5. Tlpu mnepemerneHnu 3apsaa MeEXAY TOYKAMU C Pa3HOCThIO moTeHHuamoB 1 kB
ANIEKTpUYECKOe moJie coBepmmio padory 40 Mx/[x. Uemy paBen 3apsin?

(?) 10aKn

(7) 12 5K

(1) 40 aKn

(7) 9 5Kn

6. Ilnockuii KOHIEHCATOpP MOJKIIOYEH K MCTOYHMKY HampspkeHuneMm 6 kB. Ilpu kakom
paccTOSsHUM MEXAy IUJJaCTUHAMM TPOM30MIeT NpoOoM, ecnu yJapHas HOHHM3alus BO3/IyXa
Ha4YMHAETCS MPH HANPsHKEHHOCTH 1oJist 3 MB/m?

(7) 10 mm

(7) Tmm

(2 MM

(7) 3mm

7. Tlpm xakoil HampsHKEHHOCTH MOJS HAUHETCS CaMOCTOSITENIbHBIM pa3psii B BOAOPOJE,
€CIT DHEPTUsl MOHU3AIMK MOJIeKyl paBHa 2,5 * 10-18 [k, a cpemHsis amiuHa cBOOO HOTO mpodera 5
MKM? Kakyro CKOpOCTbh HMEIOT JIEKTPOHBI MPH YIAAPE O MOJIEKYITy?

(7) 1 MB/m

(7) 2 MB/m

(M 3,1 MB/m

(?7) 10 MB/m

8. [Ilpm xakoif HAMMEHBIIIEH CKOPOCTH JIEKTPOH MOXKET BBIJIETETH U3 cepedpa?
(73 wm/c

(7) 2m/c

(M 1,2 Mwm/c

(7) 10m/c

9. OOmoTka peocrtaTta conpoTuBieHrueM 84 OM BBITIOJIHEHA U3 HUKEIMHOBOM MPOBOJIOKH C
IJIONIAbI0 ToriepeyHoro ceuenus 1 mm2. KakoBa ajiHa npoBOJIOKU?

(7) 10m

(7) 20m

(1) 200m

(7)) Im

10. Bo cKoJIbKO pa3 M3MEHHUTCS CONPOTHMBIICHHE NMPOBOJHUKA (0€3 H30JIAIMHU), €CIU €ro
CBEPHYTH TOIOJIAaM U CKPYTHTh?

(?) ymeH B 2 paza

(?) ymen B 5 pa3

(!) ymeH B 4 pa3za

(?) yBen B 2 paza

11. KakoBa HampspKEHHOCTH TOJII B aFOMUHHUEBOM TPOBOJHUKE ceueHueMm 1,4 mMMm2 mpu
cuiie Toka 1 A?
(7) 1 MB/m



(?) 10 MB/m
(1) 20 MB/m
(?) 30 MB/Mm

12. JlecsTh mapajuieIbHO COCTUHEHHBIX JIaMI conpoTuBieHreM o 0,5 kOM, paccunTaHHBIX
Kakas Ha HanpsbkeHue 120 B, murarores uepe3 peocrtar oT ceTu HampsbkeHueM 220 B.
KakoBa MOIIIHOCTB 2JIEKTPUUYECKOTO TOKA B peocTare?

(7)23 Br

(?7) 70 Br

(1) 240Bt

(7) 29Bt

13. Tlpu peMoHTE OJIEKTPUYECKOW TUIMTKH Crnupains Obuta ykopoueHa Ha 0,1
MepBOHAYAIBHOM JJIUHBL. Bo CKOJIBKO pa3 M3MEHMIIACh MOIIHOCTD MJIUTKHU?

(?) yBenuu B 1 pa3

(?) yBenu4 B 5 pas

() yBennu B 1,1 pa3

(?) yBenuu B 10 pa3

14. DnexTpoaBHUTraTenh MOJHEMHOTO KpaHa paboTtaeT moj HampspkeHueMm 380 B, mpu sTom
cuiia Toka B ero oomotke paBHa 20 A. KakoB KIIJl ycranoBku, eciu rpy3 maccoi 1 T kpaH
MOJTHUMAET Ha BbIcOTy 19 M 3a 50 ¢?

(?) 10%

(?) 70%

(1) 50%

(?) 98%

15. Tlpu nurtanuu mammnouku oT 3nementa ¢ DJIC 1,5 B cuia Toka B nenm paBHa 0,2 A.
Haiitu paboTy CTOpOHHUX CHJI B AJIEMEHTE 3a | MHH.

(M1 Ox

(75 Ox

(M 18 Ix

(7) 40x

16. K ucrounuky ¢ 3/IC 12 B u BHyrpeHHUM comnpoTuBieHneM 1 OM MOJKIIOUEH peocTar,
compoTuBiieHue kotoporo 5 OM. HaiiTu cuiy Toka B LENIM M HANpsHKEHUE Ha 3aKUMax
HCTOYHUKA.

(7) 6A; 12B

(?7) 10A; 15B

() 2A;10B

(7) 13A;67B

17. Tlpu noaxitoyeHUH JaMIouyku K 6arapee snemenToB ¢ DJIC 4,5 B BoabTMeTp mokasai
HanpspbkeHue Ha jamnouke 4 B, a amnepmerp — cuiny toka 0,25 A. KakoBo BHyTpeHHee
COIPOTHUBIIEHUE OaTapen?

(7)) 1Im

(7) 3m

(M) 20m

(?) 90m



18. Cua Toka B mammouke kapmanHoro ¢onapst 0,32 A. CKOJBKO 3JIEKTPOHOB MPOXOIHUT
yepes3 NoNepeyHoe ceueHne HuTH Hakaina 3a 0,1 c?

(?) 2

(?) 10

(H2-1017

(?)3

19. HaiiTu CKOpOCTH YIOPSIOUYEHHOTO JIBUKCHHUS SJIEKTPOHOB B MPOBOJE IUIOMIA/BIO
MONEPEeYHOro ceueHuss 5 Mm2 npu cuie Ttoka 10 A, eciu KOHIEHTpauus 3JIEKTPOHOB
npoBogumocTH 5 * 1028 m-3.

(7) Imm/c

(7) 3 mm/c

(1 0,25 mm/c

(7) 10 mm/c

20. Haiitu cKOpOCTh yMOPSIOYCHHOTO ABHIKEHHS JIEKTPOHOB V B CTAIBHOM IPOBOJIHHKE,
KOHIICHTPAIUs 3JIEKTPOHOB MPOBOAMMOCTH B KoTopoM 1 = 1028 M-3, nipu HaNpsDKEHHOCTH
nosist E =96 mB/m.

(7) 3 mm/c

(7) 100m

(1 0,5 mm/c

(7) 10 mm/c

21. Ecnu osnexkTpuueckue 3apsabl  HEMOABWKHBI, TO BOKPYr HHX B IPOCTPAHCTBE
obOpazyercs. ..

A) MarauTHoe€ moJe.

b) Dnexmpuueckoe none.

B) DnexTpomarautHoe moJie.

I') Bakyym.

22. HauOoJiiee CMIIBHO MarHUTHOE JICMCTBHE JII0OOOT0 MAarHUTA MPOSIBIISETCS OKOJIO. . .
A) Ocu Maruura.

b) MaruuTtHo# TMHHAHA.

B) MaruutHo# aHOMaJNH.

I') Ilonoca maenuma.

23. FOxHBIN KOHEIl MArHUTHOM CTPEJKHU BCEra YKa3bIBaeT Ha..
A) CegepHulil eeoepaguueckuii nonroc 3emiuu.

b) FOsxHBII1 MAarHUTHBIN TOTIOC 3eMITH.

B) DkBatop.

I') Ha roxHbli reorpaduieckuii moaroc 3emiIm.

24. Mertannuyeckue OMWJIKM OKOJIO TMOJII0Ca MarHUTa pacrojararoTcs «EXKHUKOM» MOTOMY,
4TO ...

A) OHU UCTIBITBIBAIOT KYJIOHOBCKOE OTTAJIKUBAHHE.

b) «Topuawue» konyvl HamazHuueHbl OOUHAKOBO U NOIMOMY OMMAIKUBAIOMCSL .

B) He nelicTByeT nputsbkeHue.

I') CunbHee nposBIIseTcss MArHUTHOE B3aUMO/JICHCTBHE.



25. CuioBble JTUHUM MarHUTHOTO TOJISL IPSIMOTO TOKA - 3TO ...

A) OxpyXHOCTH.

b5) Konyenmpuueckue 3amkHymbie JuHUU, KOMOPblE 0X6AMbIEAION NPOBOOHUK C MOKOM.
B) KpuBsble, KoTOpbI€ pacnonararTcsi OKOJIO IPOBOJHHUKA.

I') CnupaneBuaHble TUHUH.

26. MakcuMasibHBIN BpaIIAlONINi MOMEHT, NEWCTBYIOIIMI Ha paMKy Iuiomansio 1 cm2,
HaxXoJAIIyKCcs B MarHUTHOM noje, paBeH 2 MkH ¢ M. Cuna toka B pamke 0,5 A. Haiitu
MHYKIIWIO MAarHUTHOTO TIOJISL.

(N 1Tn

(7)2Tn

(1) 0,04Tn

(?7)5Tn

27. Pamxka turomaasio 400 cM2 moMereHa B OJHOPOHOE MarHUTHOE Tojie uHayknuen 0,1
Tn Tak, 4T0 HOpMaJb K paMKe NEPHEHANKYIIpHA JIUHUAM UHIYKIUU. [Ipu kako cuiie Toka
Ha paMKy Oyzer neiictBoBaTh Bpauatommii MomeHT 20 MH » m?

(7) 2A

(7) 3A

(H SA

(7) 10A

28. C kako¥ cwioi JeHCTByeT MarHuTHoe moje uHaykuuer 10 mTn Ha mpoBoAHHK, B
koTopoM cmia Toka 50 A, ecnu JiuHa akTUBHOM 4actu mnpoBoaHuka 0,1 m? Jlunuwm
WHJIYKITAY TIO0JIS1 ¥ TOK B3aUMHO TEePIEHIUKYIISIPHBI.

(7)) ImMTa

(7) 2mTa

(1) 50mTn

() 1T

29. B npoBogHUKE C JUIMHOW aKTUBHOM 4acTH 8 cM cwiia Toka paBHa 50 A. OH HaxoauTcs B
OJIHOPOJIHOM MarHuTHOM Tmosie uHaAykuuer 20 mMTa. Kakyro paboTy coBepuimyl UCTOYHHK
TOKa, €CJIU MPOBOJIHUK MepemMecTuiics Ha 10 cM neprneH uKyaspHO JTUHUSAM UHIYKIHHA?

(7 70x

(7) 8 Ix

(M) 8mIx

(7) 10dx

30. 3a 5 Mc MarHUTHBINA MOTOK, IPOHU3BIBAIOLINI KOHTYp, yObiBaeT ¢ 9 no 4 mB6. Haiitu
O/1C nnayKIuu B KOHTYpE.

(7 3B

(7) 10B

(H 1B

(7 7B

31. B BuUTKe, BBINOJHEHHOM M3 aJIOMHHHEBOTO MpoBoja JuMHOW 10 cM M miomagso
norepeyHoro ceueHus 1,4 MM2, CKOpocTh U3MEHEHUsI MarHuTHOro notoka 10 MmB6/c. Haiitu
CHJIY MHIYKIIMOHHOT'O TOKA.



(?) 3A
() 7A
(1) SA
(?) 4A

32. C Kakoi CKOPOCTBIO HaJ0 NepeMeiaTh MPOBOIHUK MO yriioM 60° K TUHUAM WHIYKIHH
MarHUTHOTO MOJs, yToObl B mpoBoAHuke Bo3Oyxkianack D/C unaykuuu 1 B? Uaaykuus
MarHuTHoro noJjs pasHa 0,2 Ti. J{nuHa akTuBHOM yactu 1 M.

(?) 3 m/c

(?) 4m/c

(1) 5,8m/c

(?) 10m/c

33. KakoBa MHIYKTUBHOCTH KOHTYpA, €CJIH IIPH CHJIE TOKAa 5 A B HEM BO3HHKAET MarHUTHBIN
notok 0,5 mB06?

(M 1T'n

(73l

(M 0,1 MI'n

(7)) 5Tn

Tema 6. OnTuka
1. Tlon xakuM yrJIOM JOJDKEH MaJaTh JIyd CBETa HA TUIOCKOE 3€pKajio, YTOOBI YTOJ MEXITy
OTPaKCHHBIM U TAIAFOIINM JIydaMmu ObLT paBeH 70°?
(?) 10°
(?) 20°
(M 35°
(?) 50°

2. 3Has CKOPOCTh CBETA B BAKyyMe, HAMTH CKOPOCTh CBETa B ajIMa3e.
(7) 10 m/c

(?) 1000 m/c

(1) 1,24-108 m/c

(7) 50 m/c

3. Kakue dyacToThl KoJieOaHWUH COOTBETCTBYIOT KpaHMM KpacHbiIM (A = 0,76 MKM) u
KkpaitHuM ¢uonetoBbM (A = 0,4 MKM) Tydam BUAMMOMN 4acTu creKTpa?

(?7) 2I'm; 10 '

(7 13Tm; 15T

(1) 390 TT'; 750TT 1y

(?7) 20T'm; 3I'n

4. Jlns naHHOTO CBeTa JUTHHA BOJHBI B Boje 0,46 Mxm. KakoBa yiriHA BOJTHBI B Bo3ayxe?
(7)) 1Im

(7) 2™

(1) 0,6 Mmxm

(7) 3m

5. Ilokazarenpb mpeaoMIIeHHUs AJIsl KpaCHOTO CBeTa B cTekie (TsuKenblil pruuHT) paBeH 1,6444,
a 1 puoneroBoro — 1,6852. Haiitu pa3Huily YIriioB IPeIOMIIEHUS B CTEKJIE JaHHOTO COpTa, €CIH



yroJi najeHust paseH 80°.
(?) 3°
(?) 5°
M1e
ONe

6. Ha xakoM paccTossHMM OT JHH3BI ¢ (POKYCHBIM paccTOssHMeM 12 CM HaJ0 MOMECTHTH
MIPEIMET, YTOOBI €ro JIEHCTBUTEILHOE N300paKeHHe ObLIIO BTPOE OOJIBIIIE caMOTO mpeaMeTa?

(7) 10cm

(720 cm

(1) léem

(7) 2em

7. U3 cTekna TpeOyeTcss U3ATOTOBUTH JBOSIKOBBINTYKIIYIO JIUH3Y C POKYCHBIM paccTosiHueM 10
cM. KakoBbl JODKHBI OBITH paANYChl KPUBU3HBI IOBEPXHOCTEH JIMH3BI, €CJIM U3BECTHO, YTO OJMH U3
HUX B 1,5 pa3a 6ombIie apyroro?

(7) Iem

(7) 2em

(10 e™m

(7) 3cm

8. Mudpakimonnas pemerka cogepxutr 120 mrpuxoB Ha 1 MMm. Haiftm mmHy BOJHBI
MOHOXPOMAaTHYECKOTO CBETA, MAJAIOIIET0 Ha PEIIETKY, €CIU Yroid MEeXAYy JBYMsS CIIEKTpaMHU
MEepBOro MopsiJKa paBeH 8°.

(7) 50m

(?) 60m

(1) 580uM

(7) 3m

9. PaccmarpuBas npeaMeT B COOMPAIONIYIO JIMH3Y, €r0 PAacHojaralT Ha pacCTOSHUH 4 CM OT
Hee. [Ipy 3TOM TOJIyYarOT MHUMOE H300pakeHHe, B 5 pa3 Oosbliee camoro mpeamMera. Kakosa
ONTUYECKasi CHJIA JINH3bI?

(?) 1anTp

(?) 2anTp

(M 20 arrp

(?) 3 anTp

Tema 7. JjieMeHTbI KBAHTOBOM (PU3UKH.

1. Ilpn xako¥ MUHUMAJIBLHON SHEPruv KBAHTOB Ipou3oiaer GoTodPPeKkT Ha HMUHKOBOH
IiacTuHe?

(73-B

(7)5-B

(H4,2-B

(7) 10oB

2. K BakyyMHOMY (OTO3JIEMEHTY, y KOTOPOTO KAaTOJ BBIMOJIHEH W3 IIC3Hs, MPHIOKEHO
3anuparoiiee Hampspkenue 2 B. Tlpu kakol JuiMHE BOJIHBI MAJAOIIET0 HAa KaTOJ[ CBETa MOSIBUTCS
¢dhoToTOK?



(?) 100m
(?) 200m
(M) 330am
(?) 300m

3. Ilox xakuM HampsDKEHHEM pPabdOTaeT PEHTICHOBCKas TPYOKa, €CIM CaMble <OKECTKHE»
Jy4d B PEHTI€HOBCKOM CIEKTpe 3TOM TpyOku umeroT yactoty 1019 I'i?

(74 B

(7) 5xB

(1) 41xB

(7) 1xB

4. KakoBa MakcuMallbHasi CKOPOCTb (POTORJIEKTPOHOB, €CIM (POTOTOK IMPEKpaIAeTCs MpU
3anupatouiem Hanpsokenuu 0,8 B?

(7) 10 xm/c

(7) 20 xm/c

(1) 530xm/c

(7) 3 xm/c

5. Ilpu obnyyeHnH mapoB PTYTH 3JIEKTPOHAMU SHEPTUsl aToMa PTYTH yBelnyuBaeTcs Ha 4,9
5B. KakoBa [IMHA BOJIHBI H3JIy4EHHs, KOTOPOE HCIIYCKAIOT aTOMBl PTYTH IPH IEPEXOJe B
HEBO30YXICHHOE COCTOsTHUE?

(M 10m

(N20m

(1) 253 am

(7N30m

6. Jlnsa moHM3anmmuM aTtoma a3ota HeoOxomuma »Heprus 14,53 »B. Haittu miwHy BOJHBI
W3JIYyYCHHS, KOTOPOE BBI30BET HOHU3AIIHIO.

(7) 10m

(7) 40m

(M) 85,3um

(7) 50m

7. Haiiti HanOOJIBIIYIO JUTMHY BOJHBI B YIBTPA(HUOIETOBOM CIIEKTPE BOJAOPOIA.
(7) 10m

(7) 20m

(M) 121,5 am

(?) 40m

8. Kakyro MUHUMAaIIbHYIO CKOPOCTh JOJDKHBI UMETh 3JICKTPOHBI, YTOOBI YIapOM MEePEBECTH
aTOM BOJIOpO/Jia M3 TIEPBOTO IHEPTETUUECKOTO COCTOSIHUS B MATOE?

(7) Im/c

(7) 2m/c

(1) 2,14 Mwm/c

(73 wm/c

9. AKTHBHOCTh PaJMOAKTHBHOTO >JIEMEHTa yMeHbIIMJIach B 4 pas3a 3a 8 cyrok. Haiitu



nepuon rnojiypacriaaa.
) 1u
(?) 24
(1) deyt
(?) 3u

10. I'me Gonpmie uMHA CBOOOJHOTO MpOOEra a-yacTUIBL: Y MOBEPXHOCTH 3€MJIM WIH B
BEPXHUX CJIOSIX aTMOc(epbI?

(?) B HIKHUX CJIOSIX aTMOC(EpBI

(?) B cpennux cnosix arMocdepbl

() B BepxHHUX Cl10sIX aTMOC(EPHI

(?) y noBepxHocTu 3emiin

11. Kakast 107151 paJuOaKTHBHBIX SIep HEKOTOPOTO JIEMEHTA paciaiaeTcs 3a BpeMs, paBHOE
MOJIOBUHE MEepUo/Ia mojypacnaaa’?

(?) 100

(?) 200

M 0,29

(?) 300

5.3 KoMmieKT MaTepHaJIoB JJIs IPOBEACHHU S NMPAKTHYECKUX 3AHATHH
IlepeyeHb yCTHBIX BOIIPOCOB 10 TEMaM:

Tema 1. BBenenue.

Kax BbI moHnMaeTe ¢pa3y «mmpeoOpazoBaHHe MUPay?

Yto Takoe Hay4yHbIH MeTO1?

Uto Takoe pusnyeckrue BEIUYUHBI H KaK UX U3MEPSIOT?

KakoBsl cBs3M MeX 1y GU3NYECKUMU BEIUUYUHAMU?

Yto Takoe HayyHas Teopusi?

KakoBa cBsI3p MeXIy 3aKOHAMU MPUPOABI M 3aKOHAMHU, OMPEIENSIOIMIUMU KU3Hb
o6meCTBa‘7

7. Onummure MeTo HaOJIOIeHU.

8. HazoBute ucropuueckue METOIbl UCCIIEIOBAHUSL.

ogakrwdE

Tema 2. MexaHuka.

UYro Takoe MaTepuasibHas Touka?

UYro Ha3bIBAIOT NEpeMelleHuemM?

UYrto Takoe cucrema oTcuéra?

Kakoe nBrxeHue Tena Ha3bIBalOT BpalllaTesIbHbIM ?
Kakoe nBrxeHue Tena Ha3bIBaOT MOCTyNaTeIbHbIM?
UYro Takoe cpesHss CKOPOCTh?

Kakue BbI 3HaeTe crocoObl ONMCAHUS IBHKEHUS MaTepUaIbHON TOUKH?
Yro Takoe yckopeHue?

Yro Takoe MrHOBEHHasi CKOPOCTh?

10 Kak BbI MOHMMaeTe OTHOCUTEIBHOCTD IBMXKEHUS?
11. Yro Takoe paBHOIIEPEMEHHOE JIBI)KEHUE?

CoNoO~WNE



12. Kak BbIpakaeTcsi CKOPOCTh M MTPOHACHHBIN ITyTh IPU PABHONEPEMEHHOM JBU)KCHUU?
13. Kak BbIpaxkaeTcsi 3aBUCHMOCTb KOOPJAMHATBHI OT BPEMEHHU IIPU PaBHOMEPEMEHHOM
IBIDKEHUN?

14. Yo Takoe HeHTPOCTPEMUTEIBLHOE YCKOPEHUE?

15. YTto Takoe yrioBasi CKOPOCTb BpalleHHs TBEPAOIO Teia?

16. CBs3b MEXIy TMHCHHON CKOPOCTHIO M YTIIOBOM CKOPOCTHIO BPAIIICHUS.
17. Cdopmynupyiite [1epBrrit 3axon HeroToHa.

18. Cdopmynupyiire Bropoii u Tperunii 3akoHs! HproToHA.

19. OOBsICHUTE YTO TaKOE CHJIA TPEHUS CKOJIBKEHUSI.

20. [laiiTe moHsTHE O 3aKOHE BCeMUpHOTO TATOTEHUS.

21. Yo Ha3BIBAIOT BEeCOM Tema?

22. Chopmymnupyiite 3akoH ['yka.

23. ChopmynupyiTe 3aKOH COXpaHEHHSI IMITYJIIbCA.

24. YTo Ha3BIBAIOT 3aMKHYTOW CUCTEMOH Tena?

25. JlaiiTe IOHATHE O MEXaHHYECKOH padoTe.

26. ChopmynupyiiTe 3aK0OH COXpaHEHHUS MEXaHUICCKON YHEPTHH.

27. ChopmynupyiiTe 0Ol 3aKOH COXpaHEHHS YHEPTUH.

28. Tlepssrii noctynar CTO.

29. Bropoii moctynat CTO.

30. VHBapmaHTHOCTH MOJIYIISI CKOPOCTH CBETA B BaKyyMe.

31. TlpuHIMIT OTHOCHTENFHOCTH DHHIITEHHA.

32. PensaTUBUCTCKUH 3aKOH CIIOKEHUS CKOPOCTEH.

33. TIpocTpaHCTBO M BpeMs B CIIEIUAITBHON TEOPHH OTHOCHTEILHOCTH.

34. DHeprusi ¥ UMITYJIHC CBOOOTHON YaCTHIIBI.

35. CBs3b MacChl M DHEPTUU CBOOOTHOM YaCTHUIIBI.

36. DHeprust moKosl.

Tema 3. MousekyasipHas Gu3snka 1 TEPMOJAMHAMHUKA.

[TepeunciutTe OCHOBHBIE TIOJIOKCHHS MOJIEKYIISIPHO - KHHETHYECKOH TECOPHUH.
KakoBbI pazmepsl 1 MacChl MOJICKYI?

YTo TaKoe KOJIMYSCTBO BEIIeCcTBa?

Pacckaxute 0 cTpoeHHH ra3000pa3HbIX, )KUAKUX U TBEPIBIX TEI.

Harnumure ocHOBHOE ypaBHEHHE MOJICKYJISIPHO - KWHETHUYECKON TEOPUHU Ta30B.
Uto Takoe TemmnepaTrypa tena?

Kak cBsi3ana Temneparypa Tena u IBHUKEHUE MOJIEKYH 3TOTO Tea?

Uto Takoe aOcoioTHas Temmeparypa?

Hanummute ypaBHeHHE COCTOSTHUS UJICAIBHOTO Ta3a.

0. IlepeuncauTe ra30BbIC 3aKOHHI.

1. Yto Takoe HACHIIICHHBIN Map?

12. OObsicHUTE MOHATHE «BIAKHOCTH BO3IAyXay.

13. Kaxkwue Tena Ha3bIBalOTCA aMOP(HBIMHU, & KaKHE KPUCTAIITHYECKUMHU?

14. Yro Takoe BHYTpEHHss SHEPrus?

15. Yrto Takoe KOJINUECTBO TEIIOTHI?

16. Cdopmynupyiite nepBblil 3aKOH TEPMOJUHAMUKH.

17. Pacckaxkute 0 MpUHIUIIE NEHCTBUS TEIJIOBBIX IBUraTelNeH.

18. JlaiiTe moHATHE KO3 PHUIIMEHTA MTOJIE3HOTO ACWCTBUS TEIUIOBBIX ABUTATEICH.

RBROoo~Nok~wNE



Tema 4. Dj1eKTpOAUHAMHUKA.

Yro Takoe 31eKTpocTaThKa?

Uto Takoe 3MEKTPUUECKU 3aps/] U dJIEMEHTapHas yacTuia?
Kak BbI MOHMMAETE AIEKTPU3ALHIO TS ?

CdhopmynupyiiTe 3aKOH COXpaHEHUS JIEKTPUIECKOTO 3apsia.
Cdhopmymupyiite 3akon KymnoHa.

Yro Takoe OIM3KOACHCTBUE U JEHCTBUE HA PACCTOSTHUH?

Uto Takoe snekTpudeckoe mnosie?

ChopmynupyiiTe TPUHIHI CYNEPIIO3UIIH MOJIEH.

UTo HA3BIBAIOT HAMPSHKEHHOCTHIO AIIEKTPUICCKOTO OIS ?

0. KakoBa HampspKeHHOCTB TIOJIS 3apsHKCHHOTO 1apa?

1. Kak Benyt ce0si IpOBOJAHUKH B 3JIEKTPOCTATHUECKOM M0JIe?
12. Kak BexyT ce0st IMAIIEKTPUKH B AJIEKTPOCTATHYECKOM T0J1e?
13. YTo Takoe MosApU3aAHs JUIIECKTPHKOB?

14. Jlath NOHSATHE MOTEHIIMAJIA IEKTPOCTATHUECKOTO TOJISI.

15. YT0 Ha3bIBaIOT SKBUIIOTEHIIMAJIHBIMU TOBEPXHOCTAMU?

16. JlaiiTe onpeneneHHe IMEKTPOEMKOCTH MTPOBOTHHUKA.

17. Yrto Ha3BIBAIOT INIOCKUM KOHICHCATOPOM?

18. Hanmmute GopMyny SHEPTUHU dIEKTPUIECKOTO TTOJIS.

19. YTo Takoe 3MEKTPHUECKUN TOK?

20. Chopmymupyiite 3axkoH OMa JUTst y4acTKa IeTH.

21. Yrto Ha3BIBAIOT CONIPOTHRIICHUEM IIPOBOHHUKA ICKTPHUIECKOMY TOKY?
22. Kakwie THITBI COSAMHECHUS TTPOBOHUKOB BBI 3HAETE?

23. JlaTe moHsTHE paboOTE M MOIIHOCTH TTOCTOSIHHOTO TOKA.

24. Chopmynupyiite 3akoH OMa ISl TIOJTHOM IIeTIH.

25. KakoBa nmpupoga 3JIEKTpHUECKOTO TOKa B METajlIax ?

26. Kaxk 3aBUCHT COPOTUBIICEHHE TTPOBOIHUKA OT TEMIIEPATYPhI?
27. UTo Ha3BIBAIOT CBEPXIPOBOIUMOCTHIO?

28. KakoBa npupo/ia 371eKTPHIECKOTO TOKA B TOJIYIPOBOTHUKAX ?
29. Kaxk yctpoeH tpaH3zuctop?

30. KakoBa npupoja 371eKTpUYECKOTO TOKa B BaKyyme?

31. KakoBa npupoja 31eKTpUYECKOTO TOKa B )KUIKOCTAX?

32. ChopmynupyiTe 3aKOHBI JCKTPOJIA3A.

33. KakoBa npupoja 31eKTpUYECKOTo TOKa B razax?

34. Yro Takoe rama?

35. MarguTtHo€e B3anuMOJEUCTBUE.

36. MarHuTtHoe moJjie MEeKTPUIECKOro TOKa.

37. JIuHUM MarHUTHON MHIYKITHH.

38. JleiicTBHEe MarHUTHOT'O TOJISl HA MPOBOIHUK C TOKOM.

39. Cuna Ammnepa.

40. PaMka ¢ TOKOM B OJJHOPOJTHOM MarHUTHOM TOJI€.

41. JleiicTBHMEe MarHUTHOTO TOJIS Ha JABIKYILUECS 3apsSKCHHBIE YaCTHUIIBL.
42. Cuna JlopeHia.

43. TlpocTpaHCTBEHHBIE TPAEKTOPUHU 3aPSKEHHBIX YACTUIl B MArHUTHOM TIOJIE.
44. BzaumoelcTBUE EKTPUUYECKUX TOKOB.

45. MarHuTHbI{ TOTOK.

46. DHeprust MarHUTHOTO TOJIS TOKA.

47. MarautHoe ToJie B BeIIeCTBE.

48. deppomMarHeTU3M.
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49. 3/1C B mpoBOAHUKE, ABWXKYIIEMCSI B MATHUTHOM IIOJIE.
50. DnexTpoMarHUTHAsI UHYKITHS.

51. CnocoOsl mosy4eHust MHAYKIIMOHHOTO TOKA.

Tema 5 KoJsieOanust 1 BOJTHBI

UTo Ha3BIBAIOT MEXAaHUYECKUMU KOJIeOaHUSIMU ?

®dopmyna nepuoa KojaeOaHui MaTeEMaTUYECKOTO MasgTHHKA.
Omnpenenenne cOOCTBEHHOM Y4acTOTHI, (hopMyIa.

dopmyrna KosleOaHMI IPYKMHHOTO MAasTHUKA.

dopmyna 3HEPrUuH B KOJIeOaTeTbHOM KOHTYPE.

Kakue xosiebanust COBEpIIAIOT CHJIa TOKA U HANPSDKEHUS, €CIIU B IETIH aKTHBHOE
COTIPOTHUBJICHHE.

7. TlonHoe conpoTtusnenue (hopmyrna, orpeaeneHue).

8. CB0OOIHBIC U BEIHYKJICHHBIC KOJICOAHUSI.

9. KonebGaTenbHBIN KOHTYD.

10. Pe3onanc.

11. TlepemeHHBII TOK.

12. KonjeHcaTop M KaTyIIKa B I IEPEMEHHOTO TOKa.

13. TIpousBojacTBO, iepeaaya u NOTPeOICHUE IITEKTPHUECKON IHEPTHH.

14. DnemenTtapHas Teopus TpaHnchopmarTopa.

15. Omnpenenenue MpoAOTHLHON BOJHEI.

16. Yrto Ha3BIBAIOT 3BYKOBOI BOJHOW?

17. Kakue yciaoBUs HEOOXOMMBI IS U3TYICHUS AICKTPOMArHUTHBIX BOJIH?
18. Uemy paBHA INIOTHOCTH IMMOTOKA H3TydeHUs1? DOpPMYIIHL.

19. Omnpenenenue NETEKTUPOBAHMUSI.

ok wnE

Pa3pea 6. OnTuka.

[Tpuniun [toiirexca.

OTtpaxxeHue BOJIH.

[Ipenomienue BOJH.

[TocTpoenue n3o0paxkeHuil 1 Xoaa JIyyell Ipu MPeTOMIICHUH CBETA.
JIuH3bL

Cobuparouue nuH3b1. M300paskenue npeamera B coOrparolieil JuH3e.
dopMyIta TOHKOM COOMPAIOIICH JIMH3BI.

PacceuBatomue nuH3bl. M300paskeHne npeaMeTa B pacceuBarollel JMH3e.
@DOKYyCHOE PAaCCTOSIHHE U ONTUYECKas CHJIa CUCTEMBI U3 JIBYX JIMH3.

0. YenoBeyeckuii ria3 Kak ONTHYECKas CUCTEMA.

1. 3akoH OTpakeHUS CBETA.

12. 3akoH mpenoMIIeHUs CBETA.

13. TlomHOE BHYTpEeHHEE OTpasKeHUE.

14. BoniHOBBIE CBOIICTBA CBETA.

15. CkopocTts cBera.

16. UnTepdepenuus ceera.

17. KorepeHTHOCT®.

18. Mudpaxius cera. JndppakunoHHas pemnerka.

19. Tlonspuzanus cera.

20. lucnepcus cBera.

RN R~WNE

Pa3nes 7. diieMeHTBI KBaHTOBOM (pU3NKH.



[Ipenmer u 3aga4n KBAHTOBOU (DPU3UKHU.

TeroBoe U3ny4yeHue.

Pacrnipenienenue sHepruu B CEKTpe aOCOIOTHO YEPHOTO TEIA.
['unores3a M. I1naHka o KkBaHTax.

DotoddexT.

Omnpiter A.I'. CtoneroBa, 3akoHbl poToddhdekra.

VYpasHenne A. DiiHmTeitHa s Gotodddekra.

@DOTOH.

Omnwsitet I1.H. Jle6eneBa u C.W. Bauiosa.

0. I'mmoTesa JI. ne Bpoiisst 0 BOJTHOBBIX CBOMCTBAX YaCTHII.

1. KopnyckynisipHO-BOJHOBOW Ayallu3M.

12. udpaxius 3JeKTPOHOB.

13. JlaBneHue cBeTa.

14. CooTtHouienue HeomnpeaeneHHocTel [ eizenoepra.

15. Mopenu cTpoeHus atoma.

16. OOBsicHEeHWE JTHMHEWYATOrO CIIEKTpa BOJOPOJa Ha OCHOBE KBAHTOBBIX MOCTYIAaToB H.
bopa.

17. CnoHTaHHOE U BBIHYX/IEHHOE M3Iy4€HHE CBETA.

= e e Al o o

Pa3znen 8. IBosmronus Beenennoit

1.Yto Takoe 3Be3/1HOE CKOTUIeHUE?

2. JlaiiTe onpeielieHre KOCMOJIOTHH.

3. B wem cocrownt 3akon Xab0ma?

4. TTouemy noctosiHHass Xa007a uMeeT OOJIBIIIOE 3HAYCHHE JIJIsT KOCMOJIOTHN ?

5. [louemy Mneunsrii [TyTe poXoauT HE TOYHO MO OOJIBIIIOMY KpyTy HEOeCHOU chephi?

6. Kakne xuMuueckne 3JeMEHTHI SBJISIOTCS Hanboiee paclipoCTpaHeHHBIMU BO BeeneHHoH,
Kakue — Ha 3emuie?

7. B uem cocrout cymHocTh 3¢ dekra Jomnepa?

8. Uto Takoe KpacHoe cMerieHue?

9. K xakomy BbIBO/Iy PUIILIN ydeHbIE 00BACHUB KpacHOe cMmelenue sddexrom Jomepa?
10. YTo Takoe peauKTOBOE U3NydyeHne?

11. Kak ¢opMynupyeTcsi 3aKOH BCEMUPHOTO TATOTECHUS?

12. Yto Takoe TeMHas MaTEpHs U TEMHasl SHEPTHUS?

13. HaGmroieHust moka3pIBaIOT, YTO 10 BCEM HANPaBJICHUSIM B KOCMOCE PaCIOJIOKEHO
MIPUMEPHO PABHOE YHUCIIO TaJaKTUK U BCE OHU OT HAC YAAJISIOTCA. 3HAYUT JIM 3TO, YTO Halla
lNanaktuka — 1nieHTp Bcer Beenennoi?

14. B ueM cOCTOUT TPYAHOCTH MOUCKA SK30TLIIAHET?

15. Kakoii 6pu1a Beenennas B mponiom?

16. Kak M0O»XHO OIleHUTH BO3pacT Bcenennoii?

17. Kak MOXHO ONpeeNIUTh PaJilyC MEeraralakTuKu?

18. Kakoe 3HaueHue umeet 00111asi TEOPHsI OTHOCUTEIBHOCTH JJIsi aCTPOHOMUU ?

19. O6bscHuTe, TOUEMy COBpEMEHHAsI MOJEIb pacuIupsronielics BeenenHoli Ha3BaHa
MOJIENIBIO TOpsiuer BeeneHHou.

20. IlpuBenuTe MOKA3aTEILCTBO TOTO, YTO BeeneHHast pacmpsiercs.
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5.4. IlpumepHasi TeMaTHKa co0eceJ0BAHUM

Marepus 1 ee OCHOBHBIE CBOMCTBA.

[lepcnieKTHBBI pa3BUTHH (HUUKU.

Mertomp! Hccae10BaHus B (PU3UKH.

Hxopnano bpyHo

lNanmuneo 'anuneit

Horann Kemep

Hpr0TOH U ero oTKpbITUS B (PU3HKE

OO61as ruIpoIMHAMUKA.

Mexanuka HproTOHA - OCHOBA KIIACCUYECKOTIO ONIMCAHUS IPUPOIBI.
HekoTopseie napaiokchl TEOPUN OTHOCUTEIBLHOCTH.

Wuepuus - uto 310 Takoe!?

I'pannisr mpuMeHnMocTy Mexanuku HeroToHa.

WNHepuys 1 HHEPTHOCTH

Kak «B3BecuTh» yenoBeka B HEBECOMOCTH

Hcropust nosiBIeHUs CEKYHIHOM CTPEIIKH

Koraa Me1 nBuxkemcs Bokpyr CosHila ObicTpee — JHEM WU HOUbIO?
[IposiBieHne 3aKOHOB CUJIbI TPEHUSI B TOBCEAHEBHON KU3HU UeIOBEKa
Kpucramnsl B mpupoe.

Onpenenenne pazMepoB MOJIEKYIL.

Onpenenenne CKOPOCTH IBHKEHUN MOJIEKYJ B ras3ax.

HcTtopus BOBHUKHOBEHUS TEPMOAMHAMUKH KaK HaYKH.

Kaxk nzo0penu repmomerp.

KTo Takoit Kapno?

DHTpOMHUS.

[TapoBoii nBUraTems.

KII/] coBpeMeHHBIX IBUTATENEH.

Beunsiit qeurarens. [Ipumepsl MONBITOK CO3aHMUS.

KBanT 3apsna.

YTO Takoe 3MEKTPOH.

MonHus - ra30BbIi pa3psaa B IPUPOIHBIX YCIOBUSX.
CynepkoHaeHcaTop.

DneKTpocTaTU4YeCcKas UHIYKLHUS.

[Ipupona 3neKTprU4ecKoro Toka B MeTaslIax.

[Ipupona 3neKTpruuecKoro Toka B TBEPABIX JIEKTPOIUTAX.
MexaHndecKkrue HaKOMUTENN 3IEKTPOIHEPIUU.
BricokoTeMnepaTypHble CBEPXIIPOBOJHUKH.

MarseTusm U MarHuThl.

MaruuTHoO€ 1noJie.

MarauTtHble CTPYKTYpPbI B KPUCTAIIMYECKUX H aMOP(HBIX BEIIECTBAX.
MaruuTtHO€ nose 3eMIIH.

OnpezleneHI/Ie l"OpPI3OHT8.J'II:HOI>i COCTaBJISAIOLIEH MAarHUTHOTO MOJIA 3emun .

Merto1bl U3y4eHHsI MacC MUKPOYACTHULI.
Ornpeznenenrne CKOPOCTH CBETA.

ITpunnun IMrolirexca.

[Ipunnun [Noiirenca-Openens.

Pa3Butee B3ris10B Ha IpUPOAY CBETA.
DKCNEepUMEHTAIBHOE OINPEAEIIEHUE CKOPOCTH CBETA.


http://millit.ru/referaty-fizika/materiya-i-ee-osnovnye-svojstva.php
http://millit.ru/referaty-fizika/obshhaya-gidrodinamika_2.php
http://millit.ru/referaty-fizika/mexanika-nyutona-osnova-klassicheskogo-opisaniya.php
http://millit.ru/referaty-fizika/nekotorye-paradoksy-teorii-otnositelnosti.php
http://millit.ru/referaty-fizika/kristally-v-prirode.php
http://millit.ru/referaty-fizika/opredelenie-skorosti-sveta.php
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JlazepHast TEXHOJIOTHS — BaXKHEHUIIAs OTPACIb COBPEMEHHOTO €CTECTBO3HAHUS.
JIroMUHHCIEHLIHS U 3JIEKTPOJFOMUHUCLEHIIUS.

Mup JHCKpEeTHBIX OOBEKTOB - (HU3MKA dYacTUIl. MoAenb YacTHIlbI
(kopmyckyna).

Henunelinas ontuka

JInHENHBIN YCKOPUTEND .

MeTto1 MEYEHBIX aTOMOB.

MarepuaiibHasi CTpykTypa BeceneHHOM U 351IeMEHTapHBIX YaCTHII.

Marepuaiibl S1€pHON SHEPTETUKH .

MHOTrOKBaHTOBBIE MEPEXObI MO/ IEUCTBUEM 3JIEKTPOMArHUTHOTO MOJIA.
Metobl 1 CpeACTBA KOHTAKTHBIX AJIEKTPOU3MEPEHUIN TEMIIEPATYPHI.
MopenupoBanue B PU3UKE dJIEMEHTAPHBIX YACTHII.

XapakTepUCTUKH U CBOMCTBA MUKPOOOBEKTOB.

Hetpaauimonusie 1 BO30OHOBIISIEMbIE HCTOYHUKH SHEPTHH.

5.5. KommjaekT MaTepuajaoB AJasd HpOMe)KyTO‘{HOﬁ aTTeCTaluu 1Mo pedyjbTaram

0CBOCHMUA JUCHUIIJIMHbI
HTorosasi KOHTpPOJILHAA padoTa

Bapuanm 1

3ananme 1. Uemy paBHO 00111€€ COTPOTUBIICHUE MIEKTPHUESCKOM SN

ecii R1 = R2=15 Om, R3 = R4 =25 Om?

3aganue 2.

15 B?

Kakyto paboTy coBepmuT ToK cujion 2 A 3a 5 MUH NPU HAINIPSHKEHUH B LIECTTH

3aganue 3. /[11Ha aKTUBHOM YacTH MPOBOAHUKA 15 cM. YTol MeX/ly HAallpaBJIeHUEM TOKa U

MHJYKIUEH MarHuTHOTO 1oJig paBeH 90°. C kakoil cuiioii MarHuTHoe nose ¢ uuaykuuen 40 mTn

JEHCTBYET Ha MPOBOJHUK, €CIIU CHJIA TOKA B HEM 12 A?

3aganue 4. MarHUTHBIN IOTOK, MPOHU3BIBAIOIINM 3aMKHYTBI KOHTYP MPOBOJIHUKA

compotusiieHueM 2,4 Om, paBHOMepHO u3MeHuics Ha 6 BO 3a 0,5 c. KakoBa cuia MHAYKIIMOHHOTO

TOKa B 3TOT MOMEHT?

3apanme 5. Konaencarop eMkocThio 250 MK® BKITIOUAETCS B CETh IEPEMEHHOTO TOKA.
Ornpenenure eMKOCTHOE COPOTUBIIEHNE KOHIeHcaTopa npu yactore 50 I'm.

3az[aﬂne 6. PaCCQHTaﬁTC, Ha Kakou YroJi OTKJIOHUTCH JIy4 CBE€TA OT CBOCTO
MEPBOHAYAJILHOTO HAITPABJICHUSA TP IEPEXOAC U3 BO3JyXa B CTCKIIO, €CJIN YTOJI MAaACHUS paBCH 25°.


http://millit.ru/referaty-fizika/mir-diskretnyx-obektov-fizika-chastic-model.php
http://millit.ru/referaty-fizika/mir-diskretnyx-obektov-fizika-chastic-model.php
http://millit.ru/referaty-fizika/nelinejnaya-optika.php
http://millit.ru/referaty-fizika/linejnyj-uskoritel.php
http://millit.ru/referaty-fizika/metod-mechenyx-atomov.php
http://millit.ru/referaty-fizika/materialnaya-struktura-vselennoj-i-elementarnyx.php
http://millit.ru/referaty-fizika/materialy-yadernoj-energetiki.php
http://millit.ru/referaty-fizika/mnogokvantovye-perexody-pod-dejstviem.php
http://millit.ru/referaty-fizika/metody-i-sredstva-kontaktnyx-elektroizmerenij.php
http://millit.ru/referaty-fizika/modelirovanie-v-fizike-elementarnyx-chastic.php
http://millit.ru/referaty-fizika/nekotorye-xarakteristiki-i-svojstva-mikroobektov.php
http://millit.ru/referaty-fizika/netradicionnye-i-vozobnovlyaemye-istochniki.php

3aganme 7. /[Be KOrepeHTHbIE CBETOBBIC BOJIHBI MPUXOAT B HEKOTOPYIO TOUKY
MIPOCTPAHCTBA C PA3HOCTHIO X0/a 2,25 MkM. KakoB pe3ynbTat nHTEpPEpEeHIIUU B ITON TOUKE, €CITU
cBeT KpacHbIi (A. = 750 um)?

3aganue 8. Kakoli 1IMHBI BOJIHBI CI€1YET HAIIPABUTh JIy4d Ha MIOBEPXHOCTH LIMHKA, YTOOBI
MaKCHMaJIbHasi CKOpOCTh GoToanekTpoHoB O6buta 2000 kM/c? KpacHas rpanuma gotoaddekra mis
nuHka pasHa 0,35 MkMm.

3aganue 9. KakoB nedeKT Maccol, SJHEPTHs CBS3H U YACIbHAS SHEPTHS CBS3H sIpa
Kuciopoaa ?

3aganne 10. CKOJIBKO aTOMOB TIOJNIOHHS pacmajaeTcs 3a cyTkn u3 10° aTomoB, eciu mepron
nojypacnaaa paBeH 138 cyTok?

Bapuanm 2

3aganue 1. Ilo cxeme, n300pa’keHHOI Ha PUCYHKE

R1 R2

omnpenenauTe olIee COMpOTUBIICHUE dTeKTpruUueckon 1emnu, ecii Ri= 8 Om, R2 =2 Om, R3 =4 Owm,
R4 =6 Om.

3ananme 2. PaccunTtaiiTe KOJTUYECTBO TEIUIOTHI, KOTOPOE BBIACIUT 3a S MUH MTPOBOJIOYHAS
criipaib conpoTtuiienreM 50 Owm, ecnu cuia Toka paBHa 1,5 A.

3apanue 3. Onpenenure CUITY TOKa, IPOXOISAIIETO MO MPSIMOJIMHEHHOMY IPOBOTHUKY,
MEePIEHIUKYIIPHOMY OJIHOPOTHOMY MarHUTHOMY IIOJII0, €CJTM Ha aKTUBHYIO YacTh ITPOBOTHUKA
nuHoi 40 cm aeiictByet cuna B 20 H npu maruuTtHO#M nuaykiuu 10 To.

3aganue 4. OnpenenuTe HHIYKTUBHOCTD KAaTYILIKH, €CJIH MPU 0CIa0lIeHny B Hell Toka Ha 2,8
A 3a 62 mc B karyuike nosisiercs cpeansis J/]C camounnykuuu 14 B.

3aganue 5. Uemy paBeH nepuo]i COOCTBEHHBIX KoJeOaHui B KOeOaTeIbHOM KOHTYpE, €Cliu
WHJYKTUBHOCTb KaTylIKu paBHa 2,5 MI'H, a eMKkocTh KoHaeHcaTopa 1,5 MkD?

3aganue 6. Ha kakoM paccTOsSIHUU OT JIMH3BI ¢ POKYCHBIM paccTosiHueM 40 cM HaJlo
MMOMECTUTD MIPEIMET, YTOOBI MOTYUUTh JEHCTBUTETFHOE U300paKEHUE HA PACCTOSTHUM 2 M OT
JIAH3BI?

3az[aﬂne 7. Pa3zHocTh X042 MCKAY BOJIHAMH OT JIBYX KOT'CPCHTHLIX HCTOUYHUKOB B BO3YXC 2
MKM. Haiigure Pa3HOCTL X0Aa MCKY 9TUMU KE BOJIHAMU B BOAC.



Bamanue 8. Haiiaure 3anuparoiiee HapspKEHUE YIS JICKTPOHOB MIPU OCBEIICHUH MeTaljia
CBETOM ¢ JUTMHOU BOJHBI 330 HM, eciii KpacHas rpanuia Gotodddexra 1 metamia 620 HM.

3aganue 9. CKoJIbKO TPOTOHOB M HEUTPOHOB COJEPIKUT SAPO U30TOMA ?

3apanne 10. CkoabK0 aTOMOB paJMOM30TOIIA LIEPUST PaclagaeTcs B TEUCHHUE OJHOTO roja
m3 4,2 « 10 aTomoB, eci Iepno | oJTypacaia JaHHOTO H30TOTIA paBeH 285 cyT?
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