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1 IHacmopT paGo4eii nporpaMMbl y4eOHO JUCHUIIIMHBI
dusuka

1.1 Ob6aacTh NpUMEHEHUSI TPOTPAMMBI

Pabouas mporpamma yudeOHOM aucuuruimHbl «Pusnka» pazpaboTaHa Ha OCHOBE
IpPUMEPHON TpOorpaMmbl 0011e00pa30BaTeNbHON YUEOHOU AUCHUIUIMHBL «DU3UKay s
npoecCHOHANBHBIX ~ 00pa30BaTEeNbHBIX  OpPTraHMW3aIlui, PEKOMEHJIOBAHHOW IS
npoeccCHoHaNbHBIX 00pa30BaTENbHBIX OpraHu3anuii, pekoMmeHaoBannoin GI'bOY IT1O
HPIIO (npotokon Ne 13 ot 29 centsi0ps 2022 r.), a Takke Ha ocHOBe TpeboBanuii ®I'OC
cpenHero oomero o0pa3oBaHUs, MPEIBSIBISEMBIX K CTPYKTYpE, COJEPKAaHUIO H
pe3ylnbTaTaM OCBOGHHUS yueOHOW JUCHHMIUTUHBI «DU3nMKa», B COOTBETCTBHH C
PekoMeHauusMi 1O OpraHu3aluy TOJYYEHHs CpeAHero oOmero oOpa3oBaHUs B
npefenax OCBOEHHS 00pa3oBaTelbHBIX MPOTPaMM  CPEIHEro MpodhecCHOHAIBHOTO
oOpazoBanusi Ha ©0a3e OCHOBHOTO O0IIEro o0pa3oBaHUA C Y4YEeTOM TpeOOBaHUMU
denepalbHbIX  TOCYJIAapCTBEHHBIX  00pa3oBaTEIbHBIX CTAHAAPTOB M MOJy4yaeMOM
npodeccuu UM CIEUUaIbHOCTU CPEAHEro MpodeccrnoHalbHOrO 00pa3oBaHus (MHCbMO
JlemapraMeHTa TOCYIapCTBEHHOM MOJMTUKH B cQepe CpeaHero MnpodheccuoHalIbHOTO
obpazoBaHus U mpodeccuoHanbHoro ooyuenuss Munnpocernienus Poccun ot 01.03.2023
Ne 05-592).

Pabouas mporpamma no yuyeOHoU nucuurinuHe «®dusuka» pazpadoraHa ¢ yuyeTom
crerupuKyA TporpaMM MOATOTOBKH KBATH(PHUIIMPOBAHHBIX CIIEIUATHCTOB CPEIHETO 3BEHA
KEJIE3HOJJOPOKHOTO TPAHCTIOPTA.

[Ipenna3HayeHa Uil CIENUAIBHOCTEN:

08.02.10 CTpouTensCTBO KENEZHBIX JOPOT, IIYTh U IIyTEBOE XO3SIICTBO
23.02.01 Opranu3zanus nepeBo3oK U yIpaBieHHe Ha TpaHcnopTe (10 BUJaM)
27.02.03 ABTOMAaTHKa U TeJIEMEXaHWKa Ha TpaHCTIOpTe (KEJIE3HOIOPOKHOM TPAHCIIOPTE)

23.02.06 TexHuyeckas KCILTyaTalMs OJABUAKHOTO COCTaBa JKEJIE3HBIX I0POT

1.2 MecTo AUCHUILIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKHM CHENMATHCTOB
CpeIHero 3BeHa:

[TpodumnpHas mucuumiIvHa 00111e00pa30BaTEIBHOTO IUKIIA.

1.3 Heam um 3agauyM AUCUMILUIMHBI — TPeOOBaHUSI K Pe3yJbTATaAM OCBOEHHUA
AMCUMILINHBI:
N3yuenne yueOHON quctUIUIMHb « PU3MKa» Ha 0a30BOM YPOBHE HAIPABJICHO HA
JOCTUKEHUE CIIENYIOLIUX LIEJICH:

® OCBOCHHUE 3HAHUN O PyHIAMEHTAIbHBIX (PU3NYECKUX 3aKOHAX W MPUHIIUIAX, JICKAITUX B
OCHOBE COBPEMEHHON (PU3NYECKOW KApTUHBI MHpa; HaMOoJiee BaXKHBIX OTKPBITUAX B
obnmactu (PU3MKM, OKA3aBIIMX OIpEACIAIoNIee BIUSHUE HA pPAa3BUTHE TEXHUKU U
TEXHOJIOTUM; METOJaX HAYYHOT'O MO3HAHUS TPUPOIbL;



® OBJAJEHHE YMEHUAMU TPOBOJUTH HAOMIOACHUSA, IUIAHUPOBATb U  BBINOJHATH
OKCIIEPUMEHTHI, BBIIBUTATh TUIOTE3bl W CTPOUTH MOJEIH, NPUMEHSTH IOJIYYCHHBIC
3HaHUA MO (pu3MKe sl OOBSICHEHUS Pa3HOOOpPa3HbIX (U3NYECKUX SIBJICHHM M CBOICTB
BEIIECTB;,  MPAKTUYECKOTO  HWCIOJNIb30BaHMA  (DU3MUECKUX  3HAHUHM;  OILEHUBATH
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(POPMAIIHH;

® pa3BUTHUE TO3HABATEIBHBIX HWHTEPECOB, MHTEIUICKTyaIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEH B Tpolecce NPHOOPETeHHWS 3HAaHUHW ©W yMEHHH 1o (Qu3MKe ¢
WCIIOJIb30BAHUEM  PA3IUYHBIX  HCTOYHHKOB  HMHPOPMAUM W  COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

e BocOUTaHHWE YOEKJIEHHOCTM B BO3MOXXHOCTH I[IO3HAHUS 3aKOHOB MPUPOJIBI;
WCITOJIb30BAHUS JOCTIDKCHUA (PU3MKU Ha 0JIaro pa3BUTHS YEIOBEUCCKOW ITMBHIIM3AINY;
HEOOXOJMMOCTH COTPYJAHUYECTBA B TIPOIIECCE COBMECTHOTO BBINOJHEHHUS 3ajad,
YBKUTEIIBHOTO OTHOIIEHUST K MHEHHUIO OINIOHEHTAa TpH OOCYXXJICHUU IpoljeM
€CTECTBEHHOHAYYHOTO COJIEP)KaHUA, TOTOBHOCTH K MOPAJIbHO-3TUYECKOM OIICHKE
WCIMOJIb30BaHUs HAy4YHBIX JOCTHIKCHMH, 4YyBCTBA OTBETCTBEHHOCTH 3a  3allUTy
OKPY KaIoIIEeH Cpebl;

® 1ICTIOJIb30BaHNE MPUOOPETEHHBIX 3HAHUN W YMEHUM IS pEHICHUs] MPAKTUYECKUX 3a]1ay
MOBCEHEBHOMN KU3HH, oOecrieueHus: 0€30MacHOCTH COOCTBEHHOM JKU3HH, PAIMOHAIILHOTO
IIPUPOJIOIIOIB30BAHUSA U OXPAHbl OKPYXKAIOIIEH CpeAapl U BO3MOXKHOCTSAMH ITPUMEHEHMS
3HAHUWA TpU pEIICHUH 3a/lad, BO3HUKAWIIMX B MOCIEIyIOMIEeH MNpodecCHOHaTbHON
NEATEIIBHOCTH.

OcBoeHue cosiepkanus yueOHON AUCHUIIINHBI «Du3nKay, 00ecreunBaeT JOCTUKEHHUE
CTYICHTAMH CIEAYIOLUIUX Pe3yabmamos:
JAUYHOCHHBIX:
e YYBCTBO F'OPJIOCTH U YBAXKEHUS K UCTOPUU U JOCTHKEHUSIM OTE€YECTBEHHOMN
bu3nuecKoil HayKH; PU3NYECKH rPaMOTHOE OBEAEHUE B IPO(hEeCCHOHATBHOM
NEeSATEIbHOCTH U B OBITY IPU OOpallleHUH ¢ TPUOOpaMu U yCTPOMCTBaMU;

e TOTOBHOCTH K MPOJOHKEHUIO 00pa30BaHUs U TIOBBIIICHNUS KBATA(DUKAIIIH B
n30paHHON NMpodecCHOHANBHON AEATENLHOCTH U 00OBEKTUBHOE OCO3HAHUE POJIU
(bU3MYECKUX KOMITIETEHITUH B 3TOM;

e yYMEHHE UCIOJIb30BATh JOCTUKEHHUS COBPEMEHHON (PM3MUECKON HAYKU U
(bU3MYECKUX TEXHOJIOTHH JIJIs1 TOBBIILIEHUS COOCTBEHHOTO MHTEIJIEKTYaIbHOTO
pa3BUTHS B BBIOpaHHON PO(EeCcCCHOHATBHOMN 1eSITeIbHOCTH;

e CaMOCTOSITEIIBHO JOOBIBATH HOBBIC JJIs Ce€0s1 GPU3MUCCKUE 3HAHUS, UCTTONB3YS IS
ATOTO JIOCTYITHBIC UCTOYHUKHU MH(POPMAIIHH;

e yMEHHE BBICTPAWBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIIIECHHUS B KOMAHJIC TT0 PEIICHUTO
00X 3a1ad;

e yMEHHE YMPAaBIIATH CBOCH ITO3HABATEIIPHON JEATEILHOCTHIO, IPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BHUTHSI.



YyBCTBO FOPJIOCTU U YBAKEHUS K UCTOPUU U JJOCTUKEHUSIM OTEUECTBEHHOM
bu3nuecKkoil HayKu; PU3NUECKH TPaMOTHOE MTOBEACHUE B IPO(hecCHOHaTBHOM
JESATEILHOCTH U B OBITY IIPU OOpalIeHUH ¢ MPUOOpaMu U yCTPOICTBAMU;

TOTOBHOCTbH K MPOJIOJKEHUIO 00pa30BaHus U MOBBIIICHUS KBaTU(UKAIIIU B
n30paHHOM MPoeCcCuOHAITBHON AESTENBHOCTU U 00BEKTUBHOE OCO3HAHUE POJIU
(bu3MUEeCKUX KOMIETEHIINI B 3TOM;

YMEHHE HUCII0JIb30BaTh JOCTHKEHHUS COBPEMEHHON (hPM3MUECKOI HAYKH U
(GU3NYECKUX TEXHOJIOTHH JIJIsl MOBBIIEHUS COOCTBEHHOTO MHTEJIEKTYaIbHOTO
pa3BUTHUS B BEIOpaHHOU TPO(HECCHOHATBHOM eI TEIbHOCTH;

CaMOCTOSITENIbHO TOOBIBATh HOBBIE JIJIs ce0s (hr3MuecKue 3HAHUSA, UCTIONb3YS TS
ATOr0 IOCTYMHbIE UCTOYHUKU UH(OPMALINH;

yMEHHE BBICTPANBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIIICHUS B KOMaH/IE 10
pelieHnIo o0IIrX 3a/1ay;

YMCHHUC YIIPABJIATDH CBOEH MO3HABATEIIbHOM ACATCIBbHOCTBIO, IIPOBOAUTD
CaMOOIICHKY YPOBH:A COOCTBEHHOTO HHTCIUJICKTYAJIbHOI'O Pa3BUTHA.

MemanpeOMemH blx:

HCIIOJIL30BaTh Pa3IMYHbIC BUJIbI TTO3HABATEIBLHOMN ACATEILHOCTHU JIJISl PEIICHUS
dbu3nYecKuX 3a7a4, MPUMEHSITh OCHOBHBIE METO/IbI MO3HAHUSI (HAOJII0ICHUE,
OTMCaHUE, U3MEPEHUE, SIKCIIEPUMEHT) ISl U3YUYEHUS PA3IMYHBIX CTOPOH
OKpY’KarolIen NeHCTBUTEIBHOCTH;

HCITOJIH30BaTh OCHOBHBIC HHTEIICKTYaJIbHBIC OMepaIlii: TOCTAaHOBKA 3a]1a4H,
dbopmyIUpoBaHUE TUIIOTE3, aHATIU3 U CUHTE3, CPaBHEHUE, 0000IIICHUE,
CUCTEMaTH3AIINSI, BBISBICHHE MPUINHHO-CIICCTBEHHBIX CBI3CH, TOMCK aHAJIOTOB,
dbopMynrpoBaHKE BHIBOJOB JJI U3YUEHUS PA3TUYHBIX CTOPOH (PU3UUYECKUX
00BEKTOB, (PU3NYECKUX SBICHUN U (PU3NUECKHUX MTPOIIECCOB, C KOTOPHIMU
BO3HHUKAECT HEOOXOAMMOCTD CTAJTKMBATHCS B ITpodeccroHanbHoOl chepe;

YMEHHE FeHEPUPOBATh UICH U ONPEICIIATh CPEICTBA, HEOOXOAMMBIE JIJIST UX
peanu3anum,

UCIIOJIb30BaTh PA3IUYHbIC ICTOYHUKH JIJISl TTOJTydeHUs Pu3ndecKor nHpopmariuu,
YMEHHUE OLCHUTH €€ TOCTOBEPHOCTD;

aHATM3UPOBATh U MPEJCTABIATh HHOOPMAITUIO B PA3TUYHBIX BUJAX;

MyOJIMYHO MPECTaBIATh PE3yJIbTaThl COOCTBEHHOTO UCCIIEAOBAHMS, BECTH
JUCKYCCHUH, JIOCTYITHO U TAPMOHUYHO COYETasi COJepKaHue U (POPMBI
MIpeACTaBIsIeMO HH(POPMAITUH.

npeomMemmubIxX:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN O POJIU U MeCTE (PU3UKH B COBPEMEHHOM
HAy4YHOM KapTHHE MHUPA; MOHUMaHUE (PU3NUECKOM CYIIIHOCTH HAOJI01aeMbIX BO
BcenenHoit siBneHuit; moHUMaHue poiau GU3NKU B GOPMUPOBAHUM KPYTo30pa U
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA VISl PEIICHUS MPAKTUYECKUX 3a/1a4;



®  BJIAJICHUE OCHOBOIOIATAIOUIMMHI (PU3NUECKUMU MOHATUSAMU, 3aKOHOMEPHOCTSIMU,
3aKOHAaMU U TEOPUSIMH; YBEPEHHOE UCIOIb30BaHUE (PU3NUECKON TEPMUHOJIOTUU U
CUMBOJIMKY;

® BJAJCHUE OCHOBHBIMU METOJAMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMBIMU B (DU3UKE:
HaOJIIOJICHUE, ONTUCAHKE, U3MEPEHHE, IKCIIEPUMEHT;

e yMeHus o0pabaTeIBaTh pe3yJIbTaThl U3MEPEHUH, OOHAPYKUBATh 3aBUCUMOCTh
MEXy PU3NUECKUMH BEIMYMHAMU, OOBSACHATH MOJTYyUYEHHBIE PE3YJIbTAThl U J1€TaTh
BBIBOJIBL;

¢ c(hOpPMUPOBAHHOCTh YMEHUS peliaTh PU3NUECKUE 3a1a4H;

¢ c(hOpPMUPOBAHHOCTh YMEHUS PUMEHATDH NOJTyYEHHBIC 3HAHUS ISl OOBSICHEHUS
YCIIOBUH MpOTEKaHUs GU3NYECKUX SBICHUN B IPUPOJIE, B MPOPECCHOHATHHON
cdepe 1 175 TPUHATUS TPAKTUYECKUX PEIICHUN B MOBCEHEBHOM KU3HU;

¢ c(hOPMUPOBAHHOCTh COOCTBEHHOM MO3UIIMU IO OTHOLIEHUIO K (PU3UYECKOM
UHpOpMaIUH, TOIYy4aeMON U3 pa3HbIX HCTOUHUKOB.

1.4 Kosin4yecTBO 4acoB HA OCBOEHHE MPOrpaMMbl M CIUNJIMHBI:

- MaKCUMAaJIbHOM y4eOHOU Harpy3ku cTyjeHTa 182 gac, B Tom uucie:
- 00s13aTeNbHOM ayTMTOPHOM yueOHOM Harpy3ku cryaeHTal2l yac;
- CAaMOCTOSITENIBHOM paboThI cTyAeHTa 61 Jac.

2CTpyKTYypa U cofep:KaHue Y4eOHOH TuCHMILIUHbI Du3uKa

2.100beM yueOHOoi JUCHMILIMHBI U BHAbI y4e0HOI padoThl

Bua yueOHoit padoThI Oobvem uacos
MaxkcumanbHasi yueOHasi HATpy3Ka (Bcero) 182
O0s13aTesibHAs1 ayIMTOPHAA Y4eOHasi Harpy3Ka (Bcero) 121
B TOM YHCJIC:
JICKIIUN 83
71ab0paTOpHBIC 3aHATUS 38
CamocrosiTeibHas padboTa o0ydawiierocs (Bcero) 61
B TOM YHCJIC:
TIOArOTOBKA pedepaTa 4
MOJITOTOBKA COOOITICHU I 2
OdopmiieHre 0TYETOB 110 JIAOOPATOPHBIM 3aHSITHSIM 28
WHIMBUTyJIbHOE TPOCKTUPOBAHNE 6
popabOTKa KOHCIIEKTOB 3aHATUM, yUEOHBIX U JOTOJHUTEIbHBIX 14
U3JIaHUM.
BBITIOJIHEHHE TJOMAIIHUX 33JIaHuN 6
Hrorosasi arrecranys B gopmMe IK3aMeHa




TemaTnyeckui MJIaH

Make. yu. Koma-Bo AYJAUTOPHBIX 4aCOB BHeayn.

Tewmbl (paznens) Harpyska Beero, Jlab. Tpar. caMocCT. paborta

CTYJICHTa, 4ac 3aHATHUS, CTYJICHTA, 4ac

qac 3aHATHA, 9ac
qac

Beenenue 2 2
1. MexaHnuka 20 14 6
2.MounekynspHas 36 o4 8 19
busuka. TepMoanHaMuKa
3.2aeKTpoauHaMHKa 60 40 16 20
4 KonebGaHus ¥ BOJIHBI 22 16 2 6
5.0nTuka 24 16 8 8
6.271eMEHThI KBAHTOBOM 7 4 3
117321 N5
7.9Boonius BeeneHHo 11 5 4 6
Bcero 182 121 38 61




2.2 TeMaTH4YeCKH IVIAH U cOJepPKaHUE YUeOHOH TUCHMIVIUHBI «DU3UKa»

H Oo0bem Yposensn
aMMEHOBaHHE Pa3e/IoB H TeM ConepixaHue y4eOHOro MaTepHaJia, IpaKTH4YecKkHe padoThl, CAMOCTOSITeIbHAS padoTa 00y4yaromuXxcs 4acoB OCBOCHHS
1 2 3 4
Beenenne 1 Copep:xanue yue6HOro Matepuasia
Ponb hm3uKy B M3yUEHUHN SIBICHUI IPUPO/BL, 3HAUCHUE (QU3UKH KaK TEOPETHIECKON 0a3bl AT CO3JaHUS HOBOM TEXHHKH,
MOHATHE (PU3NIECKON BETMINHBI M €€ N3MEPEHNS (PU3NIECKUX BETHMINH U MPABHUIIO IIPOU3BOJHBIX CIHHHUII H3MEPEHUS, 2 1
KpaTHBIE U JIOTbHBIC IPUCTABKH, OCHOBHBIE MATEPHUH, CBA3b (DM3MKH U aCTPOHOMHH, CTPOCHHE COTHEYHOM CHCTEMBI.
HaxonuTh MOrpelHoOCTH U3MEPEHU U BBIYUCICHHMN, TPUMEHATh IPABHUJIO BBIBOJA NPOU3BOIHBIX €IMHUL] H3MEPEHHUSI.
CamocrosiTesibHasi padoTa 00y4arOUIUXC
OcymiecTBIeHHUE TIONCKa, aHATM3a U OIIEHKHU JOTIOIHUTENEHONW HH(OPMAIINH 110 COJCP)KaHHUIO YIeOHOTo MaTepuana u
OIIPEJICTICHUIO 33]]a4 CBOETO MPO(ECCHOHATIBHOTO M JJMYHOCTHOTO Pa3BHUTHS
Tema 1 Mexanuka Conep:xkanue yue0OHOro MaTepuaia 14
2 BBoauas gexkuus mo reme: MexaHuka 2
3 Ocnoevt kunemamuxu. Mexanmdaeckoe apmwkenne. [lepememenue. [Tyts. Ckopocts. PaBHOMEpHOE MpsIMONHHEHHOE
JBIDKCHHUE. Y CKOpeHne. PaBHONIepeMeHHOe pAMoHHeHOe ABIkeHne. CBoOoIHOE MafeHue. [IBIKeHUe Tena, 2
OpOIICHHOTO IO/ YIJIOM K TOPH30HTY. PaBHOMEpHOE JIBIKCHHE 110 OKPYKHOCTH.
4 3akonvt mexanuku Horomona. Ilepsrrii 3akon Herotona. Crita. Macca. Ummynbc. Bropoit 3akon HerotroHa. OcHOBHOM
3aKOH KJIACCUYECKOU AUHAMUKH. TpeTuii 3akoH HploToHa. 3aKOH BCeMHpHOTO TAroTeHus. I'paButannonHoe noiue. Cumna 2
TsbkecTr. Bec. CriocoOb! m3MepeHus Macchl Teir. CHilbl B MEXaHHUKe 2
5 Pemenne 3a7a4 Ha 3aKOHBI KHHEMATHKH ¥ TUHAMHUKH 2
6 3akonwt coxpanenusn. 3aKoH coOXpaHEeHUs UMITyIbca. PeakTuBHOE BIOKeHHe. PaboTta critbl. PaboTa moTeHIManbHbBIX
cul. MomHocTs. OHeprus. Kunetnueckas sHeprusd. [loTeHnnansHas Heprust. 3aKOH COXpaHEHUs] MEXaHUYECKOH 2
sHepruu. [IpuMeHeHre 3aKOHOB COXPaHEHHS.
7 Pemenne 3a7a4 Ha 3aKOHBI COXpaHEHHS 2
8 Pemenue 3amaq. KonrponpHas paboTa.
CamocrosiTesibHAst padoTa 00y4arOUIUXCH
Pemenve 3a1a4 o Bumy ypoBHEH CIIOKHOCTH, COCTABIEHUE TaOJIMIIbI, OTBETHI HA BOTIPOCHI, COCTABJICHHE IJIaHA OTBETa, 6
pabora ¢ yueOHOH ¥ CIIpaBOYHOMN JINTEPATYPOH.
Conep:xanue yueOHOro MaTepuaJia 24
Tema 2 MosexynsapHas 9 BBoauas sieknusi no teme: OcuoBbl MKT u TepmMonunamMuka 2
¢usuka. Tepmogunamuka
10 Ocnosvt monexkynapno-kunemuyeckoii meopuu. OCHOBHBIE ITOJ0KEHHUS MOJIEKYJISIPHO-KHHETHIECKOH TEOPHH.
Pa3mepsl 1 Macca MoJiekyl U aToMOB. bpoyHoBckoe nBrokenue. Juddysus. Cuabl 1 2HEPTHsI MEKMOJIEKYISIPHOTO
B3anMoeiicTBrA. CTPOCHNH ra3000pa3HbIX, KUIKUX U TBEPABIX Ted. CKOPOCTH ABIKEHUS MOJIEKYJI M X U3MEpPEHHE. 2 2

Hagnenue raza. OCHOBHOE ypaBHEHHE MOJICKYIIPHO-KMHETHIECKOH TeopHH Tra3oB. Temmeparypa u ee
n3MepeHue. AGCOTIOTHBRIA HyJIb TeMIeparypsl. TepMoauHaMudeckas mkaixa TeMIepaTrypsl.. MospHas razoBast
IIOCTOSIHHASL.




11 Ypasnenue Knaneiipona — Mendeneeea. Hzonpoueccot M X TpaUKH VneanbHblif ra3. YpaBHeHHE COCTOSHUS

U/ICNILHOTO ra3a. ['a30BbIe 3aKOHBI

12 Jlabopatopuoe 3anstie Nel IIpoBepka ypaBHEHHS COCTOSHUS ra3a 5

13 Ocnosnvie nonamun u onpedenenus mepmoounamuxy. BHyTpeHHSS SHEPTUSA CUCTEMBl. BHYTpeHHSAs 3HEpTrus

naeabHOTO ra3a. PaboTa u TemnoTa Kak popMBbl epeaadn SHEPTHU. TemI0eMKOCTh. Y IeNbHAas TETIIOEMKOCTb.

VYpaBHeHue TeroBoro Oananca. IlepBoe Hauano TepMoANHAMUKK. AMabaTHbIi pouecc. I[IpuHIuNI neficTBUS TEIII0BON 2

Mmammesl. KI1/] tennoBoro neuratens. Bropoe Hayano repMmoauHamMuky. TepMoarHaMuyuecKas IIKaina TeMIeparyp.

XonoauibHbIEe MalTHHEL. TemoBsle ABuraTenu. OxpaHa IpUPOIbI.

14 Hcnapenue u konoencayusa. Hacolujennolit nap u ezo ceoiicmea. AGCOMOTHAS M OTHOCUTENbHAS BIAXXHOCTh

Bo3ayxa. Touka pocsl. Kunenue. 3aBucumMocTs TeMIepaTyphl KUIIEHUs oT qaBineHus. I[leperpeTsrii map u ero 2

UCIOJIb30BAaHKE B TEXHHKE.

15 JlaGoparopuoe 3austue Ne 2 OnpeieieHe OTHOCUTEIBHON BJIaXKHOCTH BO3yXa 2

16 Xapaxmepucmuka s#cuokozo cocmosnus eeuwjecmea. II0BepXHOCTHBIHN CIOH XUAKOCTH. DHEPTHS TOBEPXHOCTHOIO 2

ciost. SIBNeHMs Ha TPaHUIE KUAKOCTH C TBEP/BIM TesIoM. KammuispHsle sIBICHUS

17 JlaGopatopuoe 3anstne Ne3 OmpenesieHue KodpHUIUeHTa MOBEPXHOCTHOTO HATSKEHUS 2

18 Xapaxmepucmuka meepoozo cocmosanus éeuwjecmea. Ypyrue cBoicTBa TBep/bIx Teil. 3akoH ['yka. Mexanuueckue

CBOMCTBA TBEPABIX TeJl. TemnoBoe pacllupeHue TBEPABIX TEJl U )KUJKOCTEH.

19 JlaGoparopuoe 3anstne Ned Omnpesenenue ko3 duimenTa JMHEHHOTO pacIupeHus 2

20 IThaenenue u kpucmannuzayus. KontpomnsHas padora. 2

CamocTosiTe1bHast padoTa 00y4Yarouuxcs

ITpopaboTka KOHCIIEKTA 3aHATH, YI€OHBIX U3JaHUH 1 JIOMIOIHNUTEIBHON JINTEpaTyphl (10 BOIPOCcaM K pa3zienaM M Ii1aBaM 12

yueOHBIX M3/1aHHH, a TAK)KEe COCTABIICHHBIX TperoiaBaresieM). Pemenne 3a1ad 1o BULy ypoBHEH CIIOXKHOCTH, COCTABICHHE

Tabaui. OdopmieHre oT4eTa 1o JIabopaTOPHBIM 3aHSITHSIM.

Conep:xanue y4eGHOro Mmarepuajia 40
Tema 3 21 BBojaHast JIeKIMs 10 TeMe: DJIEKTPOIHHAMHUKA 2
JJIEKTPOJMHAMHUKA Dnexmpuueckoe 63aumodeiicmeue men. DNEKTPUIECKUE 3apaasl. 3aKOH COXpaHeHHS 3apsa. 3akoH KymoHa.

22 Dnexkmpuueckoe noie u €20 Xapaxkmepucmuxu. JnexTpuydeckoe mnoje HanpsskeHHOCTh AJIEKTPHYECKOTO MOJIS.

[punmun cyneprno3uiim nojiei. Pabota cui anexTpocratudeckoro nois. Iloternuan. Pa3HOCTh MOTEHITNATIOB.

9KBI/IHOTCHL[I/I8.HBHBIC TTOBEPXHOCTH. CBs13b MEXY HAIPSXKECHHOCTHIO M Pa3HOCTHIO MOTCHIHMAIOB DJICKTPUYECKOTO ITOJIA. 2

.BerecTBo B aneKTpHuecKOM Mojie JuanekTpuky B anekTpudeckoM node. [lonspusanms andnekTpukoB. [IpoBoHIKY B

IEKTPUYECKOM MOJIE.

23 Dnexkmpuueckan emxocms nposoonuxa. Konoencamopui. CoenineHre KOHAEHCATOPOB B OaTapero. DHeprust 2
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3apsHKEHHOTO KOHICHCATOPA. DHEPTHS IIEKTPHICCKOTO TIOJIS.

24 JlaGopatopuoe 3anstue Ne5S OnpeJiesIieHue 3JIEKTPOEMKOCTH KOHJIEHCATOpa

25 Pemienue 3aJa4 Ha 3aKOHBI JICKTPOCTATUKU

26 Inexkmpoosurcyuwias cuna ucmouynuka moxa. CeA3b pa3HOCHMU ROMEHYUAN08 ¢ HANPANCEHHOCHIbIO 8 OOHOPOOHOM
I/1eKmpuyeckom nose. Y CIoBUs, HCOOXOIUMBIE [UISl BOSHUKHOBEHHS H ITOJICPIKAHUS MICKTPUIECKOro Toka. Cuta moka
1 TUIOTHOCTH TOKa. 3akona Oma ona yuacmka yenu 6e3 3/]C. 3aBHCUMOCTB 3JIEKTPUIESCKOTO CONPOTUBICHHUS OT
MarepHaa, JJIMHBI U IUIOMIAIH TONEPEYHOT0 CeYSHHUsI IPOBOIHUKA. 3aBUCHMOCTD AJIEKTPUYECKOTO CONPOTUBIICHHS
[POBOJHUKOB OT TEMIICPATYPBL..

27 Jlabopatoproe 3araTue Ne 6 OmnpezneneHne yaensHOro IPOBOJHAKA

28 3akon Oma ona noanoit yenu .CoeqrHeHNE MPOBOTHIKOB. COeTMHEHNE HCTOYHUKOB AIIEKTPHICCKOM SHEPTHH B
6arapero. 3akoH Jxoyns — Jlenma. PaboTa u MOIIHOCTE 3JICKTPUYECKOTO ToKa. TemoBoe qeiicTBHE TOKa.

29 Jlabopatoproe 3anatue Ne 7 Onpenencane 3/[C 1 BHYTPEHHETO COTPOTUBICHUS HCTOYHUKA TTHTAHUS

30 Pemrenne 3aa4 Ha 3aKOHBI ITIOCTOSAHHOI'O TOKA. KOHTpOJ’II/IpyIOH.[aH CaMOCTOATCIIbHAA pa60Ta.

31 JIabopatopHoe 3anaTie Ne 8 VccnenoBanue 3aBUCUMOCTH MTOTPEOIISIEMON MOITHOCTH OT ITPUIIO’KCHHOTO HAPSHKEHHS

32 Dnexmponumuueckas ouccoyuayus, 3nekmponus. 3akonst @apades

33JIaboparopHoe 3ausaTre Ne 9 TeroBoe ¥ XMUMHYECKOE NEHCTBHS TOKA

NININIDNIN NN

34 Jnexmpuueckuit mok 6 zazax u gaxyyme. Vlonnzamys raza. DIeKTPUIECKUE Pa3psiabl. DIEKTPHIESCKUHI paspsi B
paspsbkeHHBIX ra3ax. Katonnsie myun. [Inazma. Inexmpuueckuit mok é eaxyyme.llpoBoguMOCTh ITOIYIPOBOTHUKOB.
[ToaynpoBOTHUKOBBIE TPUOOPHI

35 JlaGopartopsoe 3anstue Ne 10 MlccneqoBaHue 3aBUCUMOCTH COITPOTHUBIIEHHS OT TEMITEPATYpPhI
TepMopesucTopa. OnpezneneHue TeMeparypHoro ko3gduunenra»

36 JlaGoparopHoe 3ausitue Ne 11 McciienoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAITPSKEHUS JJIsI
MOJTYIPOBOTHUKOB

37 Maznummnoe none u ezo xapakmepucmuku. MarautHoe noje. BekTop HHIYKIIMKA MarHUTHOTO TOJIsL. JleficTBre
MarHUTHOT'O OJISl Ha MPSIMOJIMHENHBIA IPOBOJAHUK € TOKOM. 3aKoH AMriepa. B3aumonelcTBue TOKOB. MarHuTHBIA OTOK.
Pabora mo mepeMenieHuo MPOBOIHMNKA C TOKOM B MArHUTHOM ToJIe. J[eficTBHe MarHUTHOTO TIOJIS Ha ABFDKYIIHIACS 3apsil.
Cua Jlopenna. OnpeneneHne YIeTbHOTO 3apsaa. Y CKOPHTENHN 3apsHKCHHBIX YaCTHIL.

38 Jnexkmpomaznummnan unoykyus. Buxpesoe anexrpuueckoe noje. CaMOMHAYKIMS . DHEPrUsi MAarHUTHOTO OIS

39 JlabopatopHoe 3anatue Ne 12 HccnenoBanus 31C MarHUTHOH WHIYKIIHA

40 KoHrtponbsHas padoTa.

CamocrosiTe1bHast padoTa 00y4YalonuXxcs

[TpopaboTka KOHCIIEKTA 3aHATH, YI€OHBIX U3JaHUI 1 JIOTIOJIHNUTEIBHON JINTEpaTyphl (10 BOIPOCaM K pa3zenaM U Ii1aBamM
y4eOHBIX M3/IaHMH, a TAK)KE COCTABJIEHHBIX Ipero/aBaTenieM). Pelienue 3a1a4 o Buay ypoBHEH CII0KHOCTH, COCTAaBIICHUE
tabauu. OdopmieHre oT4eTa no JIabopaTOpHBIM 3aHSITHSIM.

20

Tema 4 Kosie0auusa u
BOJIHBI

Coaep:xkanue yueOHOI0 MaTepuaJia.

16

41 Beoguas nekuus KonebaHus 1 BOTHBI
Konebamenvnoe osuxncenue. 'apmonndeckue xonebanus. CBoOOIHbIC MeXaHIUYECKHUE KoteOanus. JIuHeliHbIe
MeXaHWYeCKue KoJsiebarenpHble cucteMbl. [IpeBpaiieHne sHepruu npu KonedareibHoM JBrmkeHnr. CBOOOIHbIE
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3aTyXarImue MEXaHNYCCKUEC KoJIeOaHHs. BBIHy)KI[CHHLIe MEXaHMUYECKHUE KOJIeOaHHUs

42 Jlaboparopnoe 3anstue Nel3OrmpeznerneHune yCkopeHUs: cCBOOOJHOTO MAaCHUS C TIOMOIIBI0 MaTEMaTHYECKOTO

MasITHUKa» 2
43 Ce0600Hble I1eKmpomazHumnble Koneoanus. IIpeBpalieHie 3HEpruy B KoJiebaTeIbHOM KOHTYpe. 3aTyXaromine
9JIEKTPOMarHuTHbBIE Kosiebanust. [ eHepaTop He3aTyXaroIuX JIEKTPOMAarHUTHEIX Kosnebanuit. OOyyatoras 2
caMmocTosTeNbHas padboTta
44 Buvinystcoennuvie rnekmpuyeckue Koneoanus. [lepeMennsiii Tok. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE 1
WHJIyKTUBHOE CONIPOTUBIICHHS TIEPEMEHHOT0 TOKa. 3akoH OMa JuIsl 3JIeKTPUYECKO 1IeNH NepeMeHHOro Toka. Padora u 2
MOIITHOCTH ITepeMeHHoro ToKa. ['eneparops! Toka. TpanchopmaTopsl. Toku BeIcOKO# yacTOTH. [lomydenune, mepenada u
3JIEKTPUYECKOM S3HEPTrUU
45 Obyuarormasi caMoCTOsITeNTbHas padoTa )
46 Boanosoe dsusicenue Ilorepeynpie W IPOIOIBHBIC BOJTHEI. XapaKTEPUCTHKH BOJHBL Y paBHEHHE IUIOCKOH Oerymieit
BonHbL. MHTepdepennus BoaH. [lonsTie 0 audpaknuy BOIH. 3ByKOBBIC BOJIHBIL. YIIBTPa3ByK U €T0 2
IPUMEHEHHE. paclipeAeIeHIE IICKTPOIHEPTHH.
47 Inekmpomaznumnoe none KaK 0cooslii 6ud mamepuu. INCKTPOMarHUTHBIE BOHEL. Bubparop ['epma. OTKpBITHIN
KosiebatenbHbIid KOHTYp. M300perenue paaro A.C. [TonoseiM. [TousTrEe 0 paguocBsa3u. [[puMeHEHHE IEKTPOMArHUTHBIX 2
BOJIH.
48 O6yuaromas camocrositenbHas padora. KonrponeHas padoTa. 2
CaMocTosiTe1bHast padoTa 00y4alouuXxcs
IIpopaboTka KOHCICKTA 3aHATHSI, YUCOHBIX M3IaHUIA U TOTMOJHUTEIBHOMN TUTepaTyphl (110 BOIIPOCaM K pa3jieiaM U IiiaBaM
y4eOHBIX M3/1aHUil, a TaK)Ke COCTAaBJIICHHBIX MpeToaaBaTenieM). Perienue 3a1a4 Mo BUAY YpOBHEH CI0KHOCTH, COCTAaBICHUE 6
tabiu. OdopmiieHre oT4eTa Mo JJabOpaTOPHBIM 3aHITHSIM.

Tema5 OIITUKA Coaep:xkanue yueOHOro MaTepuasa 16
49 BBognas nexkuus: ['eomerpuueckas onTHKa
Ckopocmp pacnpocmpanenus céema. 3aKOHbl OMPadcenusn u npeaomienus céema. Illonnoe ompasicenue 2
50 Ilpoxoscoenue ceema uepes mpexzpannylo RPpU3My, NAOCKORAPAIENbHYI0 nAAcmUnKy. JIunsol. 2
51 JIabopatopnoe 3anatue Ne 14 OnpeneneHne moka3aTesns IPEIOMICHHUS CTEKIIa 9
52 Onmuueckue npudopui. I'1a3 Kak ontuyeckas CUCTEMa. )
OO6ydaromiast caMOCTOATENbHAs paboTa.
53 Jlabopatoproe 3ansatue Ne 150mnpeznencHue GOKYCHOrO PACCTOSHUS U ONTHICCKON CHJIBI JIHH3BI 2
54 Humepghepenuun ceéema. KorepeHTHOCTh CBETOBBIX JTydeil. UHTepdepenius B TOHKHUX TuieHKax. [Tonockl paBHOA
tommuHbl. Konbiia Hetotona. Mcnonb3oBanne naTepdepeHny B Hayke U Texauke. Jugpaxyusa céema. lundpaxnus Ha 2

LIeNM B MapayuIenbHbIX Jtydax. Judpaxkunonnas pemerka. [Tonstue o ronorpaduu. Ionsgpusanus nonepeyHsIx BOJIH.
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Honapuzayus ceema. JIpoiinoe nyuenpenomienne. [onspounst. Jucnepcus ceeta. Bunbl criektpoB. CIIEKTPBI
rcnyckanusi. COeKTpbl NOTJIOMICHHUS.

55 JlabopatopHoe 3anstie Ne 16 OnpezesneHue AIMHBI BOJHBI C TOMOUIBI0 AU(PPAKIUOHHON PEIIECTKH 2
56 JlabopatopHoe 3ansaTie Nel7 HalmioneHue ClieKTPOB Pa3IMYHBIX BEIICCTB 2
CamocTosiTe1bHast padoTa 00y4Yaronuxcst
[TpopaboTka KOHCIIEKTA 3aHATH, YI€OHBIX U3JaHUI U JIONIOJIHUTEIBHON JINTEpaTyphl (10 BOIIPOCaM K pa3zenaM U Ii1aBaM
y4eOHBIX M3/IaHHH, 8 TAK)KE COCTABJICHHBIX MPEToJaBaTeieM), 8
TIOUCK, aHAJIM3 U OLIEHKA JJOMOJHUTEIEHON HH(POPMALIMH 110 COJEPIKaHUIO Y4eOHOro MaTepuaia 1 ONpeaesIeHHIO
podeCcCHOHAIBFHO 3HAYMMBIX 33]1a4.
Tema 6 BﬂeMeHTIJI Couepmaﬂne yqeﬁﬂoro MarepuaJia 4
KBaHTOBOM (pU3UKHU

57 Ilonamue 0 601HOBBIX U KGAHMOBLIX ceolicmeax ceéema. KBantopas runore3a [lnanka. @oronsl. Buemnuit 2
¢doroanexTpryeckuii 3¢ pexr. Buyrpennuid potorddext. Tumbl poTodI6MEHTOB.
58 Cmpoenue amoma u amomnozo aopa. Pa3putre B3TI110B HA CTPOCHNE BEIIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX
creKTpax Bomopona. SAnepHas momens aroma. OmbiTe J. Pesepdopaa. Moaens aroma Bonopona o bopy. Ksanrosreie 1
TeHepaTopPHl.
EcrecTBeHHas paMoaKTHBHOCTh. 3aKOH paJiMOaKTHBHOTO pacnazaa. CriocoObl HAOMOACHHS U PETHCTPALMHU 3apsSHDKEHHBIX 2
gactuil. Dddekr BaBunora — Yepenkora. CTpoeHre aToMHOTO0 sijpa. Jlehekt Macchl, SHEPTusi CBSI3H U YCTOWYHBOCTD
aTOMHBIX s1€ep. SaepHble peakuuu. MckyccTBeHHas paillOaKTUBHOCTE. JleneHue Tsokenbix saep. Llennas saepHas
peaknus. YrpasisieMas LenHas peakuus. S aepHslil peakrop. Ilomyuenue paguoakTUBHBIX U30TONOB U UX IPUMEHEHUE.
Buonoruueckoe neicTBUE paJliOaKTUBHBIX U3IydeHUH. DIIeMEHTapHbIe YaCTHIIbL.
CamocTosiTe1bHast padoTa 00y4Yarouuxcs
ITpopaboTka KOHCIIEKTA 3aHATH, yIeOHBIX U3JaHUI 1 JTOTIOJHUTENILHOM JIMTepaTypsl (110 BOPOCaM K pasjenaM U IiaBaM 3
y4eOHBIX U3/1aHHH, a TAKXKE COCTABIICHHBIX IIperoiaBaresieM), Pemenue 3a1a4 o BUAy YpOBHEH CI0)KHOCTH, COCTaBIICHHE
Ta0IMII.

Tema? JBO JIFOLUAS Coaep:xkanue yueOHOro MaTepuasa

o Hama 3Be3nnas cucrema — INanakruka. pyrue ranaktuku. beckoneunocts Beenennoil. [loHsiTHe 0 KOCMOJIOTHH.

Bcesiennoi Pacumpsiromiasics Beenennas. Moaens ropsiueit Becenennoil. Crpoenue u npoucxoxienue ['anakTuk. 5)
TepmosinepHsiii cuaTe3. [Ipobiiema TepmosaepHoit sHepreTuku. DHeprus ColHIA U 3Be3]]. DBOIIONHS 3BE3]I.
ITpoucxoxaenre CoTHEUHON CUCTEMBI.
59 JlabopatopHoe 3ansite Ne 18 Pedepar no acrpoHoMun 2
60 JlabopatopHoe 3anstie Ne 19 Dkckypcust B IIaHeTapuid 2
61 UToroBoe 3aHsTHe 1
CamocTosiTe1bHast padoTa 00y4Yaronuxcs 6
Hammucanue pedepara
Bcero 121
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3. YCJIOBUSA PEAJIN3AIIUU YYEBHON JUCIUTLINHBI

3.1. TpeOoBaHusi K MHHUMAJIbHOMY  MATEePHAJIbHO-TEXHHYECKOMY
o0ecneyeHmn 1o

Peanuzarus paboueil mporpaMmbl y4eOHON AUCHUTIINHBI TPeOyeT HAIUYUs
kaOuHera «Du3nKay.

O6opynoBanue kabuHeTa U paboINX MecT KabMHETA:

— pabouue MecTa 1o KOJUIECTBY 00yUaromuxcs (CTOJ, CTYIbs Ay IUTOPHBIC);
—IIKA(BI-CTEIUTAKHU VTSI pa3MEIIeHHs] Y4eOHO-HATIISIIHBIX OCOOUA, U
JIOKyMEHTAIUU;

—000pynoBaHHOE paboyee MeCTO MpenojiaBaress (CToJ, KPecio, IepCOHaTbHBIM
KOMITBIOTED, JIOKaJIbHAs CETh C BBIX0A0M B Internet);

—IIJIaKaThl [0 pa3/esiaM U TeMaM MPOrpaMMBbl;

—KOMIUJIEKTHI CIaiI0B B peXKUME MPE3EHTALMH 110 pa3jiesiaM U TeMaM IpOorpaMMbl;
—JIEMOHCTPALIMOHHBIN CTOJI;

-KOMIUIEKTHI JJAOOPAaTOPHBIX padoT;

-pUOOPHI I AEMOHCTPALUK (PPOHTATHHBIX OTIBITOB

—KOMIUJIEKT TEMAaTUYECKUX IEMOHCTPAIIMOHHBIX U 00yYaIONINX KOMIBIOTEPHBIX
IporpaMM 1o pa3ziesiaM U TeMaM JUCIHUILTUHBL;

—KapTOYKH ISl TECTOBOTO KOHTPOJISI 3HAHHM 110 TEMaM MPOTPAMMBI;
—HWHCTPYKIIMOHHBIC KapThl AJIs1 BBITIOJTHEHHSI TAOOPATOPHBIX padoT;
—MYJIbTUMEIUITHBIE 00yUarolue IporpaMmMbl IO pa3/iesiaM U TEMaM MPOTrPAMMBI.

TexHuuyeckue cpeacTBa 00yueHHUs:

— MYJIbTUMEIUUHBIN IPOCKTOP JIJIsI AEMOHCTPALINH;

—)3JICKTPOHHAS! MHTEPAKTUBHAS KOMUPYIOIIAsl J0CKa (METAJJIONIaCTUKOBAS );
—TI€pCOHAJIBHBIN KOMITBIOTED, JIOKAJIbHAsA CETh C BBIXOJIOM B Internet;
—TPOEKIIMOHHBIN (HACTEHHO-TIOTOJIOYHBIN) SKpaH.

3.2. UudopmannonHoe odecnevyeHne o0yueHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, VHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHbIE HCTOYHHUKH:

1. Jlorsunenko, O.B., ®usuka + ellpunoxenue : yueobnux / O.B. JlorBuHeHko. —

MockBa : KnoPyc, 2022. — 437 c. — ISBN 978-5-406-08888-3. —
URL :https://book.ru/book/941758
2. JlorBunenko, O.B., ®wusuka. I[lpaktukym : yueOHoe mocobue / O.B.

JlorBunenko. — Mockaa : KuoPyc, 2022. — 358 ¢. — ISBN 978-5-406-09966-7.
— URL.:https://book.ru/book/944582
3. Tpopumona, T.M., Kparkuii kypc ¢GU3MKKM C NpuMepamMu pelieHus 3ajad :

yueOHoe nocoodue / T.M. TpopumoBa. — Mocksa: KuoPyc, 2021. — 279 c. —
ISBN 978-5-406-03212-1. — URL.:https://book.ru/book/936320
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I[OHO.]IHPITQJILHLIG HCTOYHUKMU:

1. imutpuena B.®. ®usuka 115 npodeccrii M CenualbHOCTEH TEXHHYECKOTO
npoduiis: y4eOHHK AJ11 00pa30BaTENIbHBIX YUPEKIECHUN HAYAIBHOTO U CPEHETO
npodeccruoHanbHOr0 oOpazoBanus — M., 2014.

2. /ImutpueBa B.®. dusuka a1 npodeccuil U CreHaibHOCTEH TEXHUYECKOTO
npoduiist. COopHUK 3a/1a4: yueOHOe rmocoOue st 00pa30oBaTEIbHBIX YUPEKICHUN
HAYaJIbHOTO U CpeIHero npodeccuoHanpsHoro oopazoBanus — M., 2014.

3. Amutpuea B.®. dusuka ansa mpodeccuit U crenuamIbHOCTEH TEXHUYECKOTO
npouns. KoHTponbHble MaTepuanbl: y4eOHbIE TMOCOOMS ISl  yUpEXKIECHUMH
HAa4aJIbHOTO U cpefaHero mnpodeccuoHanpHOoro ob6pazoanus/B.d./Imutpuesa,
JI..Bacumnes. —M., 2014

4. Imutpuea B.®. ®usuka 118 npodeccuii M CnenuanbHOCTEH TEXHUYECKOTO
npoduiig. JlabopaTopHbIM NpakTHUKyM: Y4eOHBbIE MOCOOWS JUISl YUPEKICHUMN
HA4YaJIbHOTO M CpelHero mnpodeccruoHanbHoro obpaszosanus/B.d.[Imurpuesa,
A.B.Kopxyes, O.B.Mypra3zuna. — M., 2015

5.ImutpueBa B.®. @wusuka: yd4eOHUK JUIsi CTYJIEHTOB 00pa3oBaTeIbHBIX
YUpexACHUHN cpeTHero npodeccuoHaIbHOro 0opazoBanusi — M., 2012.
6.Amutpuesa,E.. , UesneBalJl.ll. , Koctiouenko JI.C. ®usuka B mpumepax u
3asiayax.YueoHoe nocodue.-M.:Dopym,2008

7.Knanos JI.C., Knano I'.JI. ®usuka mjisi CpeIHUX CIEHHAIBHBIX Y4YEOHBIX
3aBeIcHHN: Y4eOHUK.-8-¢ u31., crepeotunHoe. -M.: ]I « Anbsae»,2008.-512c¢.
8.KacestnoB B.A. MnmoctpupoBannsiit Atinac o pusuke: 10 xmace.— M.: 2010
9.KacesroB B.A. MnmoctpupoBanusiii ATinac o gusuke: 11 kmace. — M.: 2010
10.Tpodpumosa T.M.Kpatkuii kypc pusuku ¢ mpuMepamu peieHus 3a1aq
(CITO):YuebHoe nocooue.-M.Knopyc,2015.-http://www.book.ru/book/916551

Humepnem- pecypcwi
1. http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/4.17/p/page.html
— @enepanbHBIN IEHTP UHHOPMAITMOHHO-00pA30BaTEIbHBIX PECYPCOB.
dic.academic.ru - Axkagemuk. CioBapu ¥ SHIIMKJIOTICTUH.
window.edu.ru - EquHoe 0KHO AOCTyIa K 00pa30BaTEIbHBIM PECypcaMm.
st-books.ru - Jlyumas yueOHast muteparypa.
www.school.edu.ru/default.asp - Poccuiickuii 00pa3oBaTebHbIN TOPTAIL.
JlocTynmHOCTB, KauecTBO, 3(hPEKTUBHOCTb.
book.ru - DnexkTpoHHast OMOIMOTEYHAS CHCTEMA.
7. http://www.alleng.ru/edu/phys.htm - O6pa3oBarensabie pecypcbl MHTepHEeTa
— Dusuka.
8. http://school-collection.edu.ru/catalog/pupil/?subject=30 — Exqunas
KOJUTIEKITUS ITU(POBBIX 00pa30BaTEIbHBIX PECYPCOB.
9. http://fiz.1september.ru/ - YuebHo-MeTomnuecKas razera « Dusukay.
10.http://n-t.ru/nl/fz/ - Hobenerckue naypeats 1mo Gu3MKe.
11.http://nuclphys.sinp.msu.ru/ - Siaepuast pusrka B UHTEPHETE.
12.http://college.ru/fizika/ - TToaroroska k EI'D

arwN

o
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http://www.book.ru/book/916551

13.http://kvant.mccme.ru/ - Hayuro-monysisipHbIid (PU3NKO-MaTEMaTHYECKHHA

xypHan «KBaHT».

14.http:/lyos.ru/natural-sciences/scategory/18-phisic.htm —
EctecTBeHHOHAYUHBIN KypHAI 11 MOJIOJIEKHU «IIyTh B HAyKy»

4. KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI

JTUCLHUTIJIMHBI
KOHTpOJ]LI/l OIICHKAa

pE3yNbTATOB

OCBOGHHUSI  y4eOHOM

JAUCHUITIIMHBI

OCYHICCTBJCTCA IMPCIIOAABATCIICM B IMPOHOCCCE TIMPOBCACHUA IIPAKTHICCKHUX

3aHATHI M JAa0OpaTOpPHBIX padoT,

TCCTUPOBAHUA, a

TAKOKC  BBIIIOJIHCHUA

06yT-IaIOIHI/IMI/IC$I HHAUBUAYaJIbHBIX 3aI[aHHfI, ITPOCKTOB, HCCHCI{OB&HHﬁ.

JCJ1aTh BBIBOJBbI,

PesyabTaTsl OcHoBHbIE MOKa3aTeu ®opMBbI M METO/ABI

OCBOCHMS JUCIHIIIMHBI OLICHKH pe3yJibTaTa KOHTPOJISl M OLleHKH
1)copmMupoBaHHOCTH IPUBOAUTH npumepbl | CaMOCTOSATENIbHBIE
IPEACTaBICHUN O POJIM M MECTE | IPAKTHYECKOTO MCIOJIb30BaHUA | paboThl,  oOydaromiue
¢buzukn B COBPEMEHHOM | (pU3MUECKUX3aKOHOB CaMOCTOSITEIIbHbIE
Hay4yHOU KapTHHE MUDa; paboThl, MPOBEPOYHEIE
[IOHMMaHWe poIu (U3UKU B paloTsI, TECTBI,
dbopMHpOBaHUN  Kpyrozopa H CEMECTPOBBIH  3ayeT,
(YHKLIMOHATIBHONH I'PaMOTHOCTH UTOTOBBIH SK3aMeH
4eJI0BeKa Ui pelieHus
IIPAKTUYECKHX 3a/1a4;

NOHUMATbCMbICT  (u3ndeckux | CaMoCTOsATENbHBIE
2)Bnajenue 3aKOHOB pa0oTbl,  oOydaromue
OCHOBOIIOIAralOIIMMH CaMOCTOSITEIIbHBIE
¢bu3nyeckuMu MOHATHUSIMH, paboTh, IPOBEPOUHBIC
3aKOHOMEPHOCTSIMH, 3aKOHAMH U paGoTL, TECTB,
TCOpHAMH, YBEPCHHOC CEMECTPOBBIA  3a4erT,
II0JIB30BAHUE (buzngeckon HTOTOBBIH HK3aMEH
TEPMUHOJIOTUEN U CUMBOJIMKOM;
3)BnageHue OCHOBHBIMH | OIUCHIBATh U 00BsICHATh | CaMOCTOSTENIbHBIE
METOJIaMU HAY4YHOI'O TO3HAaHUS, | (PU3NYECKHE SIBJIEHUS u | paboTbl, oOydaromue
UCTOJb3yeMbIMU B (PU3MKE: | CBOWCTBATeN, CaMOCTOSITEIIbHBIE
HaOmroeHue, OIIMCaHHUE, | JIeNaTh BBIBO/IbI Ha | pabOTBl, TPOBEPOYHBIE
U3MEpEHUeE, JKCIIEPUMEHT; | OCHOBEIKCIIEPUMEHTAJIBHBIX paboThI, TECTHI,
yMEHUe oOpabaThIBaTh | JaHHBIX; CEMECTPOBBIA  3a4erT,
pE3yJIbTaThI U3MEpEHU, UTOTOBBIN PK3aMEH
OoOHapy>KUBaTh 3aBHCHUMOCTh
MEXIY buznyeckuMu
BEJIMYMHAMH, OOBSICHATH
MOJIyY€HHbIE  pE3yJbTaTbl U

4) chopMHPOBAHHOCTH yMEHUS
pemiath (hrU3nUecKue 3aauu;

MPUMEHSITH MTOJIYY€HHBIC 3HAHUS
UL pelIeHust bu3nIecKux
3a[jauMpy U3Y9eHUH (PU3UKH KaK
y4eOHOT0 MpeaMeTa;

CaMocTosiTenbHbIE
paboTel,  oOyuaromue
CaMOCTOSITENTbHBIC
paboTHI, TPOBEPOUYHBIC
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paboThI, TECTHI,
CEMECTPOBBIH  3auer,
UTOTOBBIM YK3aMeH
CamocrosiTensHbIe
5) chopmMupoBaHHOCTH YMEHHS
UCTIOJIB30BaTh NPUOOpETEeHHBIE | paboOThl,  OOydJaromue
MPUMEHSTH MOJyYCHHbIC 3HAHUS
. | 3HAHUA u YMEHHUS B | CAMOCTOSITEIILHbIC
s OOBACHEHUS  YCJIOBHH .
NPAaKTUYECKON NEeATETBbHOCTH U | pabOThl, MPOBEPOUYHBIC
IIPOTEKAHUS bu3nuecKux .
N HOBCETHEBHOM KU3HU paboTHI, TECTHI,
SIBJICHUI B MIPUPOJE W MPHHSATHS .
. Ui obecrieueHusi 0€30IaCHOCTH | CEMECTPOBBIA  3a4er,
NPAaKTUYECKUX  peIIeHH B

HOBCGI[HGBHOﬁ KHU3HU,

KUBHECACATCIIBHOCTH.

HTOT'OBBIN SK3aMeH

6)chopMUpPOBAaHHOCTD
COOCTBEHHOW  MO3ULIMU IO
OTHOIICHHUIO K  (U3NYECKOU

uHpopManuy, TOTy4yaeMoOul U3
Pa3HBIX UICTOYHUKOB.

BOCIIPUHMMATh W Ha OCHOBE
[IOJTy4E€HHBIX 3HaHUN
CaMOCTOSITENIbHO
OIICHUBATHUH(DOPMAIIHIO,
COJIepXKAIYIOCd B COOOLICHUSX
CcMU, WNHTrepuere, HaydHO-
HOMYJISPHBIX CTAThAX.

CamocTosTenbHbIC
paboTel,  OoOydwaromiue
CaMOCTOSITCIIbHBIC
paboThl, MPOBEPOYHEIE
paboTHI, TECTHI,
CEMECTPOBBII 3a4er,
UTOTOBBIN SK3aMEH

5 Meroanuyeckue peKOMEHIAUMH 10 OPraHU3aAIMH U3yYeHUA

TUCIHUTIITHHBI

5.1. MeTtoauyeckre peKOMEHIAIUHU TIPETOaBaTEIIO
B cootBercTBUM ¢ TpeboBanusmMu OI'OC CIIO no cnenuaabHOCTSIM:
08.02.10 Cmpoumenbcmeo dicene3Hvlx 00poe2, Nymsv U Nymesoe X035UCmeo
23.02.01 Opeanuzayus nepego3ok u ynpasienue Ha mpawcnopme (no

suoam)

27.02.03 Asmomamuxa u menemexanuka Ha mpaHcnopme
(9#cene3Ho000pPOHCHOM mpancnopme)
23.02.06 Texnuueckas 3KCNAYamayus NOOBUNICHO20 COCMABA HCENE3HLLX

oopoe

B LIEJISIX peaii3alusl KOMIETEHTHOCTHOIO MOJXO0Aa MPEeAyCMaTpUBAET HIUPOKOE
WCIIOJIb30BAaHUE B 00PA30BATEIILHOM MPOIECCE aKTUBHBIX M MHTEPAKTUBHBIX (hOpM

MPOBEJICHUS 3aHSATHUH.

Ilepeuens mem 3anamuil, peanu3yemvlx 6 AKMUGHOI U UHMEPAKMUGHOU (opmax

Ne HazBanue Tem Dopmbl 00yUeHHUS
1 Mexanuka HHTepakTuBHAS JIEKIUS
MonexynspHas pusuka. TepmoarnHaMuKa
2 MeTo ] paboThI B MaJIbIX IpyIIax
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3 DneKTpoAMHAMUKA MeTO]1 pabOTHI B MAJIBIX TPyIIIax
4 Konebanus 1 BOJTHBI WurepakTUBHAs JEKIHS

5 Omruka HHTepakTUBHAS JEKLIMS

6 DneMeHTHl KBaHTOBOW (pU3UKHU HNurepakTuBHAS JIEKIHS

7 OBomronus BeenenHon Jlexums-Bu3yanuszanus

Ha mnpakTuyeckue 3aHATHS BBIHOCSITCA BOIMPOCHI B COOTBETCTBHUM C TEMaMH
TEMATUYECKOr0 IUIaHA AUCHMIUIMHBL. OJHOW W3 ILEeNed NPaKTHYECKUX 3aHSATHI
ABJISIETCA ~ 3aKpeIuieHWe  M3y4YeHHOro  Marepuana. Ha  mpakTudyeckux
3aHSATUAXIIPEJIaraeTCsl pelIeHuEe TPEHUPOBOYHBIX YIIPAKHEHUH.

CamocTosiTenpHas paboTa pean3yeTcs:

1. HemocpeacTBeHHO B MPOIECCE ayIUTOPHBIX 3aHATUM — HA TEOPETUUECKUX,
MPAKTUYECKUX 3aHATHSX.

2. B koHTakTe C TIpenojiaBaTesieM BHE paMOK paclucaHus — Ha
KOHCYJIbTAlIUAX IO Y4eOHBIM BOIIpOCaM, B XOJ€ TBOPUYECKHUX KOHTAKTOB, IpHU
JUKBUAAIMNA 3aJI0JKEHHOCTEH, MPU BBITIOJHCHUN WHAWUBUAYAJIbHBIX 33JlaHUN U
T.J.

3. B Oubnuoreke, Aoma, B OOIIEKWUTUU TIPU BHINOIHEHUU CTYJIEHTOM
JOMAITHUX 3aJlaHuii (YI4eOHBIX ¥ TBOPUYECKHX 3a/1a4).

Jnst caMOCTOATENbHOM pabOThl CTYJIEHTOB Mpeajiaraercsi NepedyeHb TeM
pedepaToB,  CcOOOILIEHUN, BONPOCOB, CHOUCKM  y4eOHOH  JIUTEpaTyphl,
PEKOMEHJyeMbI€ CTYyJI€HTaM B KaueCTBE OCHOBHOW U JOMOJHUTEIBHON TIO
JTMCIIUILINHE.

5.2 MeToauyecKue peKOMEeH/IallUM JJIsl CTY/IeHTOB

3aHATHSA MPOBOJSATCS B COOTBETCTBUU C YYEOHBIM IUIAHOM U PACIHCAHUEM,
OpY OSTOM Ha CaMOCTOSITEJNIBHYIO MOJATOTOBKY IPOrpaMMON  JAMCLIUIUIMHBI
orBogutcs 61 wac. CamocrosiTenbHas paboTa CTYACHTOB MOJpa3yMeBaeT
BBIMIOJIHEHHE JOMAalIHUX 3aJaHuii, paboTy MOJ PYKOBOJACTBOM IIpenojaBaTesis
(KOHCyNbTallMK, TOMOILIb B HamMcaHuu pedepaToB W Jp.), B TOM YHUCIE C
UCIIOJIb30BaHUEM KoMmIbloTepa ¢ BbixogoM B HMutepner. Ilpu peanuzanuu
o0pa3oBaTeIbHBIX TEXHOJIOTUI UCIIOJIb3YIOTCS clenyroume BU/IBI
CaMOCTOATEIbHON pabOoTHI:

® U3ydeHHE MaTepuaia yueOHBIX OCOOUIL;

e mouck uHpopmanmu B cetu «IHTEpHET» U IEPUOUUECKON JIUTEPaTypE;

® [IOJrOTOBKa pedepara u I0KJIaaa ¢ KOMILIOTEPHOU MPe3eHTalUEeH;

® pelIeHHe 3a1au.

JInsi  Ka4yecTBEHHOTO OCBOCHMSI JMCLUMIUIMHBI CTYJEHTaM HE00XOAHMO
MOCEeIIATh ayAUTOPHBIEC 3aHATHS.

Tekymunii KOHTPOJIb 3HAHUW OCYIECTBISECTCS B BUJIE:

® KOHTPOJIbHOM paboTHI;
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® [IIICbMEHHBIX JJOMAILIHUX 33JJaHUll;

® [10JIFOTOBKH JIOKJIAJI0B, peepaToB, BeICTyIIEHUH (11.6.2);

® ICCJICI0BATEIBCKUX ITPOEKTOB;

® [IPOMEKYTOYHOTO TECTUPOBAHUS IO OT/IEIbHBIM TEMaM JIUCLUILINHBI.

HNTorossiit KOHTPOJIb 3HAaHUU 110 AUCHUINIMHE IIPOBOAUTCA B BHIAC

IIMCBMCHHOI'O OK3aMCHa.

6 ®opMbI TEKyLIEero KOHTPOJIA YCIIeBAeMOCTH M NMPOMEKYTOYHOM aTTecTAlluN

00y4JaImmnXxcs

6.1. Ilepeyens TeM, 1 MOATOTOBKH K MMCbMEHHOMY 3K3aMeHy 10 pusuke

1.MexaHnunka

2.MonekynsapHas ¢puzuka. TepMoanHaMuKa
3.2neKTpoAMHAMUKA.

4.KosebaHus 1 BOJIHEL.

5.0nTuka

6.2. [lepeuenn TeM pedepaToB, TOKIAT0B, HCCIET0BATEILCKUX MPOEKTOB

AKycTHyeckue CBOMCTBA MOJIYIPOBOAHUKOB.

AJbTepHaTUBHAS YHEPIreTUKA.

AHnpe Mapu AMIiep — OCHOBOIIOJIOKHHK JIEKTPOJUHAMUKH.

ACUHXPOHHBIN JBUTATEIIb.

AcTepoupl.

ACTpOHOMUS HAIIUX JHEM.

AtomHas ¢uszuka. M3oronsl. [IpuMeHeHre paiMoaKTUBHBIX U30TOMOB.

be3koHTaKTHbIE METO/Ibl KOHTPOJISI TEMIIEPATYPHI.

. bunonsipHbie TpaH3UCTOPBHI.

lO Benuuaiinivie OTKpbITHS (GUBHKH.

11.Bunbl IeKTPUYECKUX Pa3psA0B. DIEKTPUUECKHUE pa3psibl Ha CIyk0e
YeJIOBEKa.

12.Bnusnue nedekToB Ha PU3NYECKHUE CBOWCTBA KPUCTAIIIOB.

13.BcenenHas u TeMHasi MaTepusi.

14.T"anmuneo ['anuinei — 0OCHOBATEIb TOYHOTO €CTECTBO3HAHUS

15.T'onorpacdus u ee npUMEHEHHE.

16./IBuxeHuE Tela epeMEHHON MacChl.

17. lndpaxuus B HaIEH KU3HU.

18.Kukue kpucTasibl.

19.3axonsl Kupxroda 1151 351eKTpruuecKo Heru.

20.3aK0oHbI COXpAHEHHS B MEXAHUKE.

21.3navyenue oTKkpbITH ["anumes.

22.Vicaak Hpl0TOH — co3/1aTesb KIacCUYECKOU (PU3UKHU.

23.Ucnionp30BaHuE IEKTPOIHEPTHH B TPAHCIIOPTE.

24 Knaccudukanus U XapaKTepUCTUKH SJIE€MEHTAPHBIX YaCTHII.

oCcoNOGARODE
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25.KoHCTpyKIIMOHHAS TPOYHOCTH MaTepUalia U €€ CBSA3b CO CTPYKTYPO.

26. KOHCTpYKIIUS U BUIBI J1a3€POB.

27. Kopoines Cepreti [1aBnoBud - KOHCTPYKTOP B OpPTaHU3ATOP TPOU3BOICTBA
PAKETHO-KOCMHUYECKOW TEXHUKH.

28.KpuosnexkTpoHnuka (MUKPOIJIEKTPOHUKA U XOJIO).

29.KypuatoB Urops BacunseBud — ¢pu3uk, opraHu3aTop aTOMHOM HayKu U
TEXHUKHU.

30.JIazepHbIe TEXHOJIOTHH M MIX UCITOJIH30BAHUE.

31.Jleonapao na BuHuu — yueHblii 1 u300peTaresb.

32.JleHu DMt XpucTuaHOBUY — PYCCKUN (DU3HK.

33.JloMmoHnocoB Muxauin BacuibeBud — yU4eHBINH SHIMKIOTICIUCT.

34.MarauTHble U3MEepeHUs (IPUHITUIIBI TOCTPOCHUS TPUOOPOB, CITOCOOBI
WU3MEPEHUSI MAarHUTHOTO TTOTOKA, MATHUTHOW UHIYKIIUH).

35.Makc Ilnank.

36.MeToa MEYEHBIX aTOMOB.

37.MeTtoabl HAOMIOACHUS ¥ PETUCTPAIINH PATUOAKTUBHBIX U3TyUYCHUN 1
YaCTHII.

38.MeToas! onpeiesIeHUs TIIOTHOCTH.

39.Mogemu aroma. OnwiT Pesepdopra.

40.MonexkymsipHO-KHHETHYECKask TEOPHUS UACATbHBIX Ta30B.

41 .MonHus - ra3oBbli pa3ps B IPUPOJHBIX YCIOBUSIX.

42.HaHOTEXHOJIOTHS — MEKIMCIMIUIMHAPHAS 00J1acTh (yHAAMEHTALHOU U
MPUKIIATHON HAYKU U TEXHUKHU.

43.Hukomna Tecna: )KU3Hb U HEOOBIYAMHBIC OTKPBITHS.

44 Huxomnait KonepHuk — co3aTeinb reTuoleHTPUYECKON CUCTEMBI MUPA.

45.Hunwc bop — onuH U3 co3nareneid COBpeMEHHOW (hHU3HKH.

46.HykneocunTes Bo Beenennoit.

47.00bsicHeHre (OTOCHMHTE3A C TOUKH 3pEHUS (PU3HKHU.

48.0nTHdecKkue SBICHUS B IPUPO/IE.

49.0OTKpBITHE U TPUMEHEHUE BEICOKOTEMITEPATyPHON CBEPXIPOBOANMOCTH.

50.ITepemMeHHBI# 2NEKTPUUECKUNA TOK U €T0 IPUMEHEHHE.

51.11mazma — yeTBEpTOE COCTOSTHUE BEIIECTRA.

52.1Tnanets COTHEYHOH CHCTEMBI.

53.11oaynpoBOAHUKOBBIE JATYMKU TEMIIEPATYPHI.

54.TToroB Anekcannp CTenaHoBUY — PyCCKUH yUeHBIHN, H300peTaTeNbh paauo.

55.1IpumeHeHne XUIKUX KPUCTAIIIOB B TPOMBIILIEHHOCTH.

56.[IpuMeHeHne AIepHBIX PEAKTOPOB

57.Ilpupona dhbeppomaraeTuszma.

58.1Tpo6eMbl IKOJIOTHH, CBSI3aHHBIE C UCTIOJIF30BAHUEM TETIOBBIX MAIIIVH.

59.1Tpoun3BoacTBO, MMEpeava U UCIIOTH30BAHUE DIICKTPOIHEPTHH.

60.IIpoucxoxnaenne Comaeunoir CUCTEMBL.

61.1Ise303nexkTprueckuii 2P eKT ero npuMeHeHHe.

62.Pa3BuTHE CPEICTB CBSA3M U PAJIHO.

63.PeakTuBHbBIC IBUTATENN U OCHOBBI paOOTHI TEMJIOBOM MaITUHBI.

64. PenukTOBOE M3ITydCHHE.

20



65.PentrenoBckue ayun. Ucropus otkpeitus. [Ipumenenue.
66.Poxxnenne 1 3BOJIIOLUA 3BE3I.

67.Ponb [{nonKOBCKOTO B pa3BUTHH KOCMOHABTHKHU.

68.CBer - a5ieKTpoOMarHiTHas BOJIHA.

69.Cuitbl TpeHus.

70.CoBpeMeHHasi CIIyTHUKOBAs! CBS3b.

71.CoBpemenHas ¢u3nueckasi KapTuHa MUpA.

72.CoBpeMeHHbIE CPECTBA CBSI3U.

73.CorHIle — ICTOYHUK KU3HHA Ha 3emIe.

74.CroneroB Anekcanp ['puropbeBud — pycckuii pusmk.
75.Tpanchopmatopsl.

76.YnbrpasByk. (Ilomyyenue, cBoiicTBa, MPUMEHEHHE).
77.Y1rpaBnsieMblil TEPMOSIICPHBIA CUHTE3.

78.Y ckopurenu 3apsyKEHHBIX YACTHII.

79.®apazeit Maiiki — co3naTens ydeHus: 00 37€KTPOMarHuTHOM TIOJIE.
80.®u3uka u My3bIKa.

81.Dusnueckue cBOMCTBA aTMOCHEPHI.

82.®D0T021EMEHTHI.

83.®otoaddexr. [Ipumenenue siBnenus Gorodddekra.
84.YepHble ABIPHI.

85.111kana 3eKTpOMarHUTHBIX BOJIH.

86.2xonoruyeckue mpoOIeMbl ¥ BO3SMOXKHBIC TyTH UX PEIICHHUS.
87.2nexTpoHHas IPOBOAUMOCTH METaLIOB. CBEPXIPOBOIUMOCTb.
88.0Opcren XancKpucTran — 0CHOBOIOJIOKHHUK AJIEKTPOMAarHeTH3MA.
89.51xo6u bopuc CemenoBHY — GU3KK U N300pETATENb.



