Ipunoosicenue 111.11

K 06pazoeamenvHoll npocpamme
no cneyuanvrocmu 08.02.01
Cmpoumenvbcmeo u skcnayamayusl
30aHULL U COOPYIHCEHUL

PABOYAS IPOT'PAMMA YUEBHOM JUCHUIIIMHBI

OV/ln 03 ®U3UKA

dopma oOydeHus O4YHas
(ounas, 3a04nasn)
Kypc 1
Cemectp 1,2
( )

JOKYMEHT MOArnmMcAH

QNIEKTPOHHOWM NOANNCHIO
2022

CepTtudpumkat: 6FA44C50384686A8E7BD5E27735179BC
Bnapgeneu: EcopemoBa BepoHuka BacunbesHa
Hencreutenen: ¢ 14.06.2022 no 07.09.2023

. J




PaGouas mporpamma yueOHo# aucuuiuinibl «Pu3nka» pazpaboTaHa B COOTBETCTBUH C:

— @ejiepalibHbIM TOCY/IAPCTBCHHBIM 00pa30BaTe/IbHbIM CTAHAAPTOM CPEIHEro 00INero
00pasoBaHus, YTBEpPXkICHHbIM mpukazoM MunoOpaayku Poccun ot 17 mas 2012 Ne 413
(3apernctprposan B Muntocre Pocenn 7 mionst 2012, peructpannonssiii Ne 24480);

- OepepalbHbIM  FOCYAAPCTBEHHBIM — 00pa3oBaTeNbHBIM  CTAHIAPTOM  CPEIHErO
npodeccuonansHoro odpasopanus no crerranbHocT 08.02.01 CTponTenseTBO M IKCILTyaTaLs
3MaHUit U coopyKeHuit yTBepxaeHHoro Ilpuxazom MunucrepcTBa o0paszoBaHus M HayKH
Poccniickoit ®enepannu ot 10 stuBaps 2018 r. N 2 (3apeructpupoBado B Muuiocre PO 26
suBaps 2018 r., perucrpaunonnsiii Ne 49797);

— HpUMepHOH nporpammoii oOuieobpasoBatenbHON y4eOHOH AucHUIUINHEL «DPH3HKa»
ISt TIpopecCHOHANBHBIX  00pa3oBaTebHbIX OpraHu3aluil, pexoMeHaoBaHHOH DenepanbHbIM
rOCYJapCTBEHHBIM ~ aBTOHOMHBIM  yupexcienueM — «®DenepaibHbli  HHCTUTYT  Pa3BHTHUSA
obpasoBanusy, mpotokod Ne 3 ot 21 mrons 2015 r. (perucrpaunonnsiii Homep petensuu 384 ot
23 urons 2015 r.).

PaGouas nporpamMma paccMOTpeHa

Ha 3ace/JaHHM IUKJIOBOH KOMHCCHI
001meodpazoBaTeIbHbIX, TyMaHHTAPHBIX COLIMAIILHO-
9KOHOMUYECKHX H

00menpodecCHOHALHBIX TUCLHUILIMH

npotokon Ne /7 ot ¥4 2022r.

ITpencenarens 1K
weite..— EB. YepemucuHa
P

YTBEPXJIAIO

3ar\(%yrenb upexropa mo YMP
Z2<ce T.b. banoGanosa
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PaGouyio nporpamMmy paspaborai:

IIpenosasatens 1epBoil KBaTH(HUKAIMOHHON KaTeropuu, KBamM(UKanus 10 JUILIOMY —
nperoaaBateb YU3UKHU C JIOTOJHUTEIBHOM CIIENHaIbHOCTHIO MaTeMaTHKa f%‘Z/A.A. byiinoBa
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1.1 Mecto aMcuMIUVIMHBI B CTPYKType OCHOBHOH mpodeccHoHaIbHOIl 00pa3oBa-

1. OBIIASI XAPAKTEPUCTUKA YUYEBHOM JACIHUILIAHBI

OYn 03 ®dusuka

TeJIbHOH MPOrpaMMBblI
Hucuunmuaa OY In 03 dusuka Bxoaut B obmieoOpa3zoBarenbubiil muki [IIICC3 kak
npoduibHas ydeOHas AMCHUILIMHA (TEXHOIOTHYECKUI MPO(HIIB).

1.2 Heab ¥ niiaHupyemble pe3yJabTaThl 0CBOCHH S AUCUUIIIMHBI:

Kon YmMmenus 3Hanus

OK,

K
OK 01, - YMETh HCIIOJIB30BATh JOCTU- | - CMBICI MOHATHI: (U3UYECKOE SIBICHHUE,
OK 02, JKEHUsST COBPEMEHHOM (hu3MYe- | TUIOTEe3a, 3aKOH, TEOPHs, BEIIECTBO, B3au-
OK 04, CKOM HAayKH U (PU3MUYECKUX TEX- | MOACWCTBUE, OJIEKTPOMAarHUTHOE IIOJIE,
OK 06, HOJIOTHH JUIsl TIOBBIIICHHUsSI COO- | BoJIHA, (POTOH, aTOM, aTOMHOE SIIPO, HOHH-
OK 09 CTBEHHOT'O HWHTEJJIEKTYAJIbHOTO | 3UPYIOLIUE H3JIy4eHUs, IUIaHETa, 3BE3]a,

pa3BUTHA B BBIOpPAHHOW MPO-
(dheccroHaNbHOM IeITeIbHOCTH;
- yMeTh CaMOCTOATEIbHO JIO-
ObIBaTh HOBBIC ISl ceOst Ppusn-
YyecKue 3HaHUS, UCTONb3Ys Ui
ATOTO JIOCTYNHBIE HWCTOYHHUKHU
nHpopMmanuu;

- yMeTh BBICTpPAWBaTh KOH-
CTPYKTUBHBIE  B3aUMOOTHOIIIE-
HUS B KOMaHJIE IO PEIICHUIO
00IIMX 3a7a4;

- YMETh YIpPAaBIATH CBOEH IIO-
3HABATENBHON JEATENBHOCTHIO,
MIPOBOJIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOTO HMHTEIUIEKTYallb-
HOTO Pa3BUTHS,

YMETh HCIMOJB30-
BaTh Pa3UYHbIC BUJIBI TIO3HABA-
TEJIbHOW NIESITEIbHOCTU ISl pe-
meHust  (GU3MUECKUX  3ajad,
MPUMEHEHUE OCHOBHBIX METO-
OB TO3HAHUS (HAOMIOJIEHUS,
OTIMCAHUs, W3MEPECHHS, DKCIIe-
pUMEHTa) JUIsi HM3y4eHHUs pas-
JUYHBIX CTOPOH OKPY’KaOIIEeH
NENCTBUTENBHOCTH;

- YMETh HCIOJIb30BaTh OCHOB-
HBbIC UHTEIJICKTyaJbHbIC Olepa-
[IMW: TTIOCTAaHOBKM 3aaauu, Gop-
MYyJIUPOBaHUS THIOTE3, aHAN3a
U CHHTE3a, CpaBHEHHs, 0000-
[ICHUsI, CUCTEeMAaTHU3alliH, BHI-
SIBIICHUS MIPUYHUHHO-
CJICICTBEHHBIX CBsI3€H, MOMCKA

ConHeunas cucrtema, rajgakTvka, Bcenen-
Has;

- CMBICH (PU3MUECKUX BEIMYUH: CKOPOCTb,
YCKOpEHHUE, Macca, CUIIa, UMITYJIbC, paboTa,
MeXaHU4ecKasi SHepIUs, BHYTPEHHSAS SHEP-
rusi, abCOJIOTHAs TeMIleparypa, CpeaHss
KUHETHYECKasi SHEpIrHsl 4acTHUl] BELIECTBa,
KOJIMYECTBO  TEIJIOTHI,  3JIEMEHTAPHBIN
AIIEKTPUUYECKHH 3apsij;

- CMbICIT (PU3MYECKUX 3aKOHOB Kjaccuye-
CKOM MEXAaHMKH, BCEMHPHOIO TITOTEHMS,
COXpaHCHUA OJHCPrur, UMIyjJbCa H IJICK-

TPUYECKOTO  3apsha, TEPMOIAUHAMMKH,
AIIEKTPOMAarHUTHOM MHIYKIUH, (POTOdd-
dexra;

- BKJIaJl POCCUICKUX U 3apyOexHBIX yye-
HBIX, OKa3aBIINX HauOOJIbIIEee BIUSHUE HA
pa3Butue GU3NKU




AQHAJIOT OB, bopmynrpoBaHus
BBIBOJIOB JUISl M3YYEHHs pas-
JUYHBIX CTOPOH (pU3HYECKUX
00BEKTOB, SIBICHUH W MpoLEC-
COB, C KOTOPBIMH BO3HHKAET
HEOOXOMMOCTh CTAIIKMBATHCS B
npodeccuoHaabHOM chepe;

- YMETh T€HEpUpPOBATh UACU U
OTIPE/ICIIATh CPEICTBA, HEOOXO-
JMIMBIE JUIS UX peajTi3aliu;

- yMeTb HCIOJIB30BaTh paz-
JUYHBIE MCTOYHUKHU JUISL TMOIY-
YEHUS du3mueckoi WH-
dbopMmaruu, OIEHHWBATH €€ JO-
CTOBEPHOCTB;

- yYMeTh aHAIM3UpPOBATh U
NpPEACTaBIATh MH(MOPMALUIO B
pa3JIMYHBIX BUJIAX;

- yMeTh NIyOJMYHO IpECTaB-
JSATh pe3yiabTaTbl COOCTBEHHOTO
UCCIIEJOBAaHHS, BECTH JIUCKYC-
CHH, JIOCTYIIHO W TapMOHUYHO
coderasi cojepkaHue U (GpopMsl
npeJcTaBisieMol nH(popMaluu

B pesynbraTe u3yueHus yaeOHON NUCHUIUIMHBI CO3/Ial0TCS YCIOBUS A1l (POpMUPOBAaHUS 00-

nux komneteHui (nanee — OK):

OK 01 Beiouparb cnoco0bl peuieHusi 3a1a4 npoheccuoHaIbHOM 1esTeIbHOCTH, MpUMe-

HHUTECJbHO K PA3JIMYHBIM KOHTCKCTaM

YMmeHusi: pacrio3HaBaTh 3a7ady W/HIA TIPO-
O6neMy B TIpoQecCHOHATBHOM W/HIM COLM-
QTBHOM KOHTEKCTE; aHAJIIM3UPOBATH 33734y
u/wim npoOieMy U BBIIENATh €€ COCTaBHBIE
YacTH; OINpPEIEINATh JTalbl PEIICHUs 3a/1auH;
BBISBIIAATH U 3((EKTUBHO HCKaTh HH(pOpMa-
IO, HEOOXOAMMYIO JUIsl PEIIeHHs 3a/aud
U/WIM Ipo0OJIeMBbl; COCTABUTh TUIaH JEHCTBUS;
OTIPENIeUTh HEOOXOIUMBIE PECYPCHI; BIIAACTh
aKTyaJbHBIMH METOJaMU paboThl B Ipodec-
CHOHAIPHOM M CMEXHBIX cdepax; peaan3o-
BaTh COCTABJICHHBIM IUIAH; OIICHUBATh pe-
3yJAbTaT M TIOCJIEACTBUA CBOUX JCHCTBHIA
(caMOCTOATENbHO WM C TMOMOIIBIO HAcTaB-
HUKa)

3HaHMA: aKTyalbHbIH NPOQECCHOHATIbHBIA U
COLIMAIIBHBIM KOHTEKCT, B KOTOPOM IIPHUXO-
nuTcsi paboTaTh M XKUTh; OCHOBHBIE HCTOYHHU-
KU HMHGpOpMAIMM U Pecypchl IS pELIeHUs
3ajady U 1pobieM B MNpodeccHOHATbHOM
W/WIN COLMAIbHOM KOHTEKCTE; aJTrOpUTMBI
BBIMIOJTHEHUST paboT B MPOQPECCHOHANBHON U
CMEXHBIX O0JIACTSIX; METOJbl paboThl B MPO-
(deccroHanbHOW U CMEXHBIX cepax; CTpyK-
Typy IJaHa JUIs pelIeHus 3ajaad; MOpsIoK
OLICHKM pEe3y/IbTAaTOB pELIEHUs 3aaad IMpo-
(eccroHaIbHOM 1EATEIEHOCTH

OK 02 OcymecTBaATh NOMCK, AHATNU3 U MHTEPNpeTanui0 HHPOPMALHNH, He00X0AMMOM
JJIS BBITIOJIHEHM S 3a/1a4 IPO¢eCCHOHAIBHOM 1eATeILHOCTH

YMeHusi: onpeneniaTh 3adadd Juid [OMCKa
uH(pOpMallMK; ONpeleNiITh HeoO0XOoAUMbIe
MCTOYHUKH MH(POPMALIMH; TIIAHUPOBAThH MPO-

3HaHUs: HOMEHKJIATypa WH(POPMAIMOHHBIX
HUCTOYHUKOB MPUMEHSIEMBIX B MPOQEcCcHo-
HAJIbHOM JI€ATENbHOCTH; PUEMBI CTPYKTYpH-




I[ECC TIONCKA; CTPYKTYPUPOBATH TOTYyYaeMYIO
nH(popMaInio; BBIJACIATH HauOoJiee 3HAYM-
MoOe B TIepeyHe HH(OpMaIuM; OLEHUBATDH
MPAKTUYECKYIO0 3HAYUMOCTh PE3YJIbTATOB I10O-
UCKa; 0)OPMIIATH PE3yNIbTaThl IOUCKA

poBanus uHpopmanuu; Gopmat opopmiaeHUs
PE3YNIBTaTOB MMOUCKA HH(POPMALTUH

OK 04 PadoraTrh B KOJJIEKTHBE M KOMaH/IeE,
raMM, pyKOBOJICTBOM, KJIHEHTAMH.

3¢ PeKTUBHO B3aUMOAEHCTBOBATH C KOJLJIe-

YMeHHsI: OpPraHu30BbIBaTh PabOTy KOJUICK-
THBAa U KOMaH/BbI, BSaHMOHeﬁCTBOBaTB C KOJI-
JieraMd, PYKOBOJICTBOM, KJIMEHTaMH B XOJIE
po(heCCHOHAITLHOM e TEIIbHOCTH

3HaHHA: TICUXOJIOTHYSCKHE OCHOBBI AC-
TCIBHOCTH KOJUJICKTHUBA, IICUXOJOTHUYCCKUC
0COOEHHOCTH JIMYHOCTH, OCHOBBI HpOCKTHOfI
JACATCIIbHOCTH

OK 06 IlposiBasiTb IPakIAHCKO-NATPUOTHYECKYI0 NMO3UIUIO, 1€eMOHCTPUPOBATH 0CO-
3HAHHOE MOBe/IeHHe HA OCHOBE TPAJAMIMOHHBIX 00111e4Ye/I0BeYeCKUX IIEHHOCTEN.

YMeHusi: NHCBHIBATh 3HAYMMOCTH CBOCH
CIICHUAJIBHOCTU JIs1 PA3BUTHA S5KOHOMUKH U
CpCabl KU3HCACATCIIBHOCTHU I'paxiaH

POCCHICKOTO TOCY1apCTBa ;

IPOSIBIISITH U OTCTaWBaTh 0a30BBIC OOIIEYe-
JIOBCYCCKHUC, KYJBTYPHBIC H HAIlMOHAJIbHBIC
IIEHHOCTH POCCHICKOr0 rocyJaapcrBa B CO-
BPEMEHHOM COOOIECTBE

3Hanusa: CYIIHOCTh rpak 1aHCKO-
MaTPUOTUYECKOMN MHO3UILINHU,
00II[eUeIOBEYECKUX LIEHHOCTEH; 3HAYMMOCTh
poQeCCHOHAIBHON JeSATeTbHOCTH o
CIELUAIBLHOCTU VISl PA3BUTHS SKOHOMUKHU U
cpenbl JKU3HEEITSIALHOCTU rpakIaH
POCCHIICKOr0 rocyiapcTBa

OCHOBBI ~ HPaBCTBEHHOCTHU U Mopaiau
JIEMOKPATHYECKOTO 00IIeCTBa;

OCHOBHEIC KOMITOHCHTBI AKTUBHOU

IPaKIaHCKO-TIATPUOTHYECKON MTO3HUIIHH
OCHOBBI ~ KYJBTYPHBIX, HAIIMOHAJIBHBIX Tpa-
T HAPOJIOB POCCUICKOT0 TOCy1apcTBa

OK 09 Ucnonb3oBath HH(POPMALIMOHHBbIE TEXHOJOTHM B NMPO(ecCHOHATBHON JesiTe/lb-

HOCTH

YMeHusi: MpUMEHATh CpeacTBa MH(OpMAITH-
OHHBIX TEXHOJIOTUH Ui pelieHus npodeccu-
OHAJBHBIX 3a/1a4;, HCIIOJIB30BAaTh COBPEMEH-
HOE POrpaMMHOe o0ecrieyeHne

3HaHMA: COBPEMEHHBIE CPEICTBA U YCTPOM-
cTBa MH(OpPMATU3ALUK; MOPAJOK UX MpUMe-
HEHUSl U MPOrpaMMHOE OOecreyeHue B Mpo-
(eccroHaTbHOM 1€ TEIbHOCTH

ConeprxaHue MporpaMMbl HAIIPaBJIEHO Ha JOCTHKEHHUE CIEAYIOMIMNX HesIeH:

OCBOCHHME 3HAaHUU O (YHIAMEHTAIBHBIX (U3MUYECKUX 3aKOHAX M TMPUHIIUIAX,
JIeKalMX B OCHOBE COBPEMEHHOMN (PM3MYECKOl KapTHHBI MHUpA; HauOoliee BaXKHBIX OTKPBHITH-
X B 00ylacTh (PU3MKM, OKA3aBIIKX OMPEENISIONIee BIUSHAE HA Pa3BUTHE TEXHUKU M TEXHO-
JIOTUH; METOJIaX HAYYHOTO MO3HAHUS TPUPOIBL;

OBJIQJICHHE YMEHUSMU TPOBOJUTH HAOJIOJICHUS, TUIAHHUPOBATH M BBIOJIHSITH
HKCIIEPUMEHTBHI, BBIIBUTATh TUIIOTE3bI M CTPOUTH MOJIETH, IPUMEHSThH OJyYCHHbIE 3HAHUS 110
busuke s 00BSICHEHUST Pa3HOOOPA3HBIX (DU3UYECKUX SBIICHUM M CBOMCTB BEIIECTB; MPAKTH-
YEeCKH HCIIONIb30BaTh (DU3MYECKHE 3HAHUS, OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYIHOMI
uH(pOopMaLnu;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HHTEIUIEKTYalTbHBIX U TBOPUYECKUX
CIOCOOHOCTEN B MpOIECCe MPUOOPETEHUS 3HAHUN U YMEHHH 10 (PU3HKE C MCIOJIH30BAHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMAITUH U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTHIA;

BOCIIUTAHHUC Y6G)KJICHHOCTI/I B BO3MOXXHOCTH IIO3HAHUA 3aKOHOB IMPHUPOABI, UC-
MOJIb30BaHUS JNOCTIKEHUN (PU3MKK Ha OJaro pa3BUTHUS YEIOBEYECKOW IMBUIIM3AINH, HEOO-
XOOUMOCTH COTPYAHHUYCCTBA B IMPOLECCE COBMECTHOT'O BBIIIOJHCHHA 3a/lad, YBAXKUTCIIBHOI'O
OTHOIICHHUS] K MHEHHIO OMIOHEHTa MpU OOCYKIEHUU MPOOJIEM eCTECTBEHHO-HAy4YHOTO CO-



Jep>KaHus; TOTOBHOCTH K MOPAJIbHO-3THUYECKOI OLIEHKE HMCIOIb30BaHUs HAYYHBIX JOCTHKE-
HUU, 9YyBCTBA OTBETCTBEHHOCTH 32 3ALLUTY OKPYXKAIOLIEH CPENbL;

— UCIIOJIb30BaHNE MPUOOPETEHHBIX 3HAHWW M YMEHHM Ui pelleHusl mpakTuye-
CKMX 3ajlad MOBCETHEBHOW >XU3HHU, oOecreyeHHus 0e30macHOCTH COOCTBEHHOW JKM3HH, pa-
[IUOHAJILHOTO MPUPOJIONOIB30BaHUS U OXPAHBI OKPYXKAIOIIEH Cpebl 1 BO3MOXKHOCTh MPUMe-
HEHUS 3HAHWW TIPU PENICHUH 3aJ1a4, BOSHUKAIOUINX B MOCIEAYIOIIeH MpodeCCUOHATBHON Jie-
ATEIbHOCTH.

OcBoeHue coaepkanusi yaeOHOW JUCIMIUTUHBI «Du3nKay 00eCcIeuynBaeT JOCTHIKEHUE
00y4YaroIMMUCS CIEIYIOIIUX PE3yIbTaTOB:

JUYHOCMHBIX:

- YYBCTBO T'OPAOCTH U YB@KEHHUS K UCTOPHUHM M JOCTH)KEHUSM OTEUECTBEHHOM
buznyeckoil Hayku; (pU3NMUECKU IPaMOTHOE MOBEACHUE B MPO(ECCHOHANBHON e TEIbHOCTH
U OBITY ITpH 00paIeHnH ¢ MPUOOPaMu U yCTPOICTBaMU;

- TOTOBHOCTD K MPOJIOJDKEHUIO0 00pa30BaHUs U MOBBIIIEHUS KBaTM(UKALIUY B U3-
OpaHHOU TPOQPECCHOHANBHON IEATCIHOCTH U OOBEKTHBHOE OCO3HAHUE POJU (U3HUUCCKHX
KOMIIETEHIIUI B 5TOM;

— YMEHHE HCIIOIh30BaTh JOCTIKCHUS COBPEMEHHOHN (hM3MUECKON HAyKu U (QU3H-
YECKUX TEXHOJOTHHA I TIOBBIIICHUS COOCTBEHHOTO WHTEIUICKTYaJIbHOTO PAa3BHUTHS B BBI-
OpaHHOI podeccroHalbHON 1eATeIbHOCTH;

— YMEHHE CaMOCTOSITEIIBHO JI0OBIBaTh HOBBIC /ISl ceOst (pU3MUecKue 3HAHUS, UC-
MOJIB3YSI IJIs1 TOTO JIOCTYIHBIE UCTOYHUKU UH(OPMAIIUU;

— YMEHHE BBICTPAWBAaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHUS B KOMaHJE MO pe-
HICHUIO O0IIKX 3a/1a4;

— yYMEHHUE YINPaBIATh CBOCH MO3HABATEIILHON JACSATEIBHOCTBIO, POBOJAUTH CaMO-
OIICHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaTbHOTO Pa3BUTHS;

MemanpeomMemHublX.

— HCTOJIb30BaHUE PA3IUYHBIX BUJIOB MO3HABATEIHHOU NEATEIBHOCTH JUISI PEIICHUS
bu3nYecKux 3a1a4, MPUMEHEHNE OCHOBHBIX METO/IOB MO3HAHUS (HAOII0IeHNUS,

— ONUCaHMs, U3MEPEHHUS, SKCIIEPUMEHTA) ISl U3YUYCHUS Pa3NUYHBIX CTOPOH OKpPY-
JKaromie JeCTBUTEIbHOCTH,

— HCHOJIb30BaHUE OCHOBHBIX HMHTEIJIEKTYaJIbHBIX ONEpalUii: MOCTAaHOBKHU 3aJayH,
dbopMynupoBaHUs TUIOTE3, aHAlIM3a U CUHTE3a, CpaBHEHUS, 00OOIICHHs, CUCTEMaTH3allNH,
BBISIBJICHUS TTPUYMHHO-CIIEACTBEHHBIX CBSI3€H, MIOUCKA aHAJIOTOB, (hOPMYJIUPOBAHHUS BHIBOJOB
JUTSL U3YYEHUSI PA3IMUHBIX CTOPOH (PU3UYECKUX OOBEKTOB, SIBICHUN U MPOIIECCOB, C KOTOPHI-
MU BO3HHKAET HEOOXOAMMOCTh CTAIKUBATHCA B MPOGeCcCHOHATBHOM cdepe;

— yMEHHe TeHEepPUpPOBaTh HJIEW U OMpPEAEINATh CPEACTBA, HEOOXOAMMBIE ISl UX pea-
TU3alnu;

— YMEHHE HCIOJIb30BaTh PA3JMYHBbIC HUCTOYHUKH JUIsl TMONy4YeHUs (U3UYECKON HH-
dbopMaruu, OLEHUBATh €€ JOCTOBEPHOCTH;

— yMEHHEe aHaJIN3UPOBATh U MPEACTABIATh HH()OPMALIUIO B PA3TUYHBIX BUIAX;

— yMeHHe MyOJINMYHO MPEACTaBIATh Pe3yIbTaThl COOCTBEHHOTO MCCIIEIOBAHUS, BECTU
JTUCKYCCHH, TIOCTYITHO M TAPMOHHYHO CoueTasl cojaepkaHue u (opMbl TPeACTaBISIEMON HH-
dbopmanuy;

npeoMemHubIX.

— c(OpMHUPOBAHHOCTH MPEACTABICHUN O POJIM U MeCTe (PU3MKH B COBPEMEHHOW Ha-
YYHOU KapTHHE MHUpA; MOHUMaHue (U3UIECKON CYIIHOCTH HaOIt01aeMbIx BO BeenmeHHoM siB-
JeHuH, ponu GU3NKU B HOPMUPOBAHUH KPYT0o30pa U (PyHKIIMOHAIEHON TPAMOTHOCTH Y€IOBE-
Ka JIJISl pEIICHUs MPAaKTHUECKUX 3a/1a4;

— BIIAJICHHE OCHOBOTMOJAralomUMU (PU3NIECKUMHU MOHITHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPHUSIMH;, YBEPEHHOE MCIOJIb30BaHUE (HU3UIECKON TEPMUHOJIOTHU U CUMBOJIH-
KU,



— BJIQJICHHE OCHOBHBIMU METOJaMH HAayYHOTO MO3HAHMS, UCTIOIb3YEMbIMU B (DHU3HKE:
HaOJI0IeHNEM, OTIMCAaHUEM, H3MEPEHHEM, SKCIIEPUMEHTOM;

— yMeHust 00pabaThIBaTh PE3yNIbTaThl U3MEPEHUH, OOHAPYKUBATh 3aBUCUMOCTh MEXK-
Iy (U3MYEeCKUMH BETUYMHAMU, OOBSICHATH MOTYYSHHbBIE PE3YNIbTaThl U JIeJIaTh BBIBOIBI,

— c(hOpMHPOBAHHOCTh YMEHUS peliaTh PU3HMUECKUE 3a/1a4H;

— c(hOpMHPOBAHHOCTh YMEHHS NPUMEHATH IOJYyYCHHbIE 3HAHHS AT OOBSICHEHUS
YCIIOBHH MpPOTEKaHWs (PU3MUECKUX SBICHUU B MpHpoJe, npodeccrHoHanbHO chepe u s
MPUHSITUS TPAKTUYECKUX PELICHUI B TOBCEHEBHOM KU3HU;

— ¢c(hOpMHPOBAHHOCTh COOCTBEHHOM MO3MIIMHU MO OTHOUICHHUIO K (PU3NUECKON HHPOP-
MaIliH, TOJTy4aeMOi U3 Pa3HbIX UCTOYHUKOB.

B pe3ynbrate ocBoeHUs yueOHOM NUCHUIUIMHBI 00yYarOIIHICs TOJIKEH:
3HATh!

- CMBICT MOHSATHI: (QU3NYECcKOoe SBJICHHE, TUIIOTe3a, 3aKOH, TEOPHs, BELIECTBO,
B3aMMOJICICTBHE, ANEKTPOMArHUTHOE T0Je, BOJIHA, ()OTOH, aTOM, aTOMHOE SIIPO, HOHU3UPY-
IOIIHE U3JTy4YeHUs, IJIaHeTa, 38e3/1a, CoTHeuHas cucTeMa, rajlakTuka, BeeneHHas;

— CMBICT (PU3UYECKUX BEIUYHMH: CKOPOCTh, YCKOPEHHE, Macca, Cuja, UMITYIIbC,
pabota, MexaHW4YecKast YHEPTUs, BHYTPEHHSISI DHEPTHUs, aOCONIOTHAS TEMIEpaTypa, CPEeaHss
KWHETHYECKasi YHEPTHsl YacTHUI] BEIIECTBA, KOJMYECTBO TEILIOTHI, 3JIEMEHTAPHBINA dJIEKTpUYe-
CKHUM 3apsi;

- CMBICIT (PU3MYECKUX 3aKOHOB KJIACCHYECKOW MEXaHUKH, BCEMHUPHOTO TSTOTE-
HUS, COXpaHEHUS SHEPTUU, UMITYJIbCa U 3JIEKTPUUECKOTO 3apsiaa, TEPMOAMHAMUKH, IEKTPO-
MarHUTHON HHIYKIUH, poTodddexra;

— BKJIaJ] POCCUHCKHX U 3apyOeKHBIX YUEHBIX, OKa3aBIIMX HauOOJbIIee BIUSHUE
Ha pa3BUTHE (PU3UKU;
yMeTh:

— ONUCHIBATh U OOBSACHATH (PU3NUYECKUE SIBJICHUS U CBOICTBA TeM: JBI)KEHUE Hebec-
HBIX T€J U UCKYCCTBEHHBIX CIYTHHKOB 3€MJIM; CBOMCTBA I'a30B, )KUJKOCTEH M TBEPJBIX TEI;
AIIEKTPOMArHUTHYI0 HMHIYKIHIO, PACIpPOCTPAHEHUE AIIEKTPOMArHUTHBIX BOJIH; BOJHOBBIC
CBOWCTBA CBETA; U3JIyYE€HHUE U MOTJIOIIEHHE CBETa aTOMOM; (poTOr(heKT;

— OTJIMYaTh THIIOTE3bl OT HAYYHBIX TEOPHIi; AETaTh BHIBOJIBI HA OCHOBE DKCIIEPUMEH-
TAJIBHBIX JTAHHBIX; IPUBOJIUTH MPUMEPHI, TOKA3bIBAIOIINE, YTO: HAOIIOIECHHUS U SKCIIEPUMEHT
SBJISIIOTCSI OCHOBOM ISl BBIABIMIKEHHS TMIIOTE3 M TEOPUMA, MTO3BOJISIOT IPOBEPUTH HCTHHHOCTh
TEOPETUYECKUX BBIBOJIOB; UYTO (PM3UYECKAsi TEOPHS JaE€T BO3MOKHOCTh OOBSICHITH H3BECTHBIC
SIBJICHUS IPUPOJIBI M HAyYHbIE (PAKTHI, IPEJICKA3bIBATD €Il1€ HEM3BECTHBIE SBJICHNUS;

— TPHUBOAWTH MPHUMEPHI MPAKTHYECKOTO HCIOIB30BAHUS (PH3MUECKUX 3HAHUU: 3aKO-
HOB MEXAaHUKH, TEPMOJIMHAMUKH U AJIEKTPOJMHAMUKN B SHEPT€TUKE; PA3IMIHBIX BUIOB JJICK-
TPOMAarHUTHBIX U3IyYEHUH NJIS Pa3BUTUSA PaIMO- U TEIEKOMMYHUKAIIWM, KBAHTOBOU (pU3HKHU
B CO3JIAaHWH SIZICPHON DHEPTETHKH, Ja3epOB;

— BOCIPUHMMATh U Ha OCHOBE MOJIyYE€HHBIX 3HAaHUH CaMOCTOSITENbHO OLEHUBATh MH-
dopmanuto, conepxairyrocs B cooduiennax CMU, MHTepHeTe, HAydHO-TIONMYNISAPHBIX CTaTh-
X,

— HCMOJb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHSI B IPAKTUUYECKOH JeATEIbHOCTH U
MIOBCEHEBHOM KU3HU JUIA:

— o0ecrieueHnss 0€30MMACHOCTH JKU3HEACATEIBHOCTH B TMPOIECCEe HCIIONB30BAHUS
TPAHCHOPTHBIX CPE/CTB, OBITOBBIX IEKTPOIPUOOPOB, CPENICTB PAJANO- U TEICKOMMYHUKAIU-
OHHOH CBSI3H,

— OILIEHKU BJIMSHUS HA OPraHU3M YeJIOBEKa M JPYrue OpraHU3Mbl 3arps3HEHUsI OKPY-
JKaroUIEN CpeEbL;

— PaNMOHAIBHOTO MPHPOJIOTIOIB30BAHNS U OXPAHBI OKPYKAIOMIEH CpeIbl.

1.3 Kosin4ecTBO 4acoB Ha OCBOEHHE MPOrPaMMbl y4eOHOH TUCHHMIIJIMHBI:



MaKCUMaJIbHOM yueOHOI Harpy3ku odydaromierocst 131 gaca, B Tom uucie:
00s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku odydatomierocs 117 yacos;
TEOPETHYECKUX 3aHATHH 87 4acos;

npakTUyeckux 3aHsaTuil 30 yacos.



2 CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCHUILIMHBI

2.1 O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOM padoThI

Bup yue6Hoii paboThl O0bem yacoB

O6beM 00pa3oBaTeIbHON MPOrpaMMbl 131

B TOM YHUCJIC:

TEOPETHYECKOE 00yUueHne 87
J1a00paTOPHBIC U IPAKTUYCCKUEC 3aHATHUS 30
KoHncynpranumn 2
Ilpomesccymounan ammecmauus 8 hopme 3K3aMeHa 12
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2.2 TemaTnueckuii IU1aH U coaep:xkanue yyeOHou qucuumiannsl OYn 03 PU3UKA

HaumeHoBaHue pas- Conep:kanue y4eOHOro MaTepuaJa, J1ad0paTopHble U MPAKTHYECKHE PA0OTHI Oo0bem
JeJIOB U TeM 4acoB
Coaep:xanue yueOHOro MaTepuaJia OK'1
1. | ®uszuka — PyHgaMeHTaIbHaAs HayKa O IPUPOJIC. OK 09
2. | EctecTBeHHO-HAY4YHBIN METOJ] IO3HAHUS, €T0 BO3MOXKHOCTH U TPAHUIIBI TPUMEHUMOCTH. OK 06
3. | DKCepUMEHT U TeOpHsl B IPolIecce MO3HAHUS IPUPOIBI.
4. | MopenupoBanue GU3NYECKUX SIBICHUN U MPOIIECCOB.
5. | Ponb sKkcniepuMenTa u TEOpUM B NPOLIECCE MO3HAHUSI IPUPOBI.
BBenenue. 2
6. | ®usnyeckas BeIMYUHA.
7. | IlorpeminocT u3mMepeHuil PU3NYECKUX BETUUHH.
8. | ®dusnueckue 3aKOHBI.
9. | 'paHUIIBI MPUMEHIUMOCTH (PU3NICCKUX 3aKOHOB.
10/ ITonsaTHEe 0 HU3MYECKON KapTHHE MHPA.
11, 3nauenue Gusuku npu ocBoenuu npodeccuit CI10 u cneumnansuocteit CIIO.
Pasznea 1. MexaHuka. 24
Copnepxxanue y4eOHOro MaTepuasa OK 01,
Tema 1.1. 1. | Mexannueckoe aemxenue. Ilepememenue. [1yts. CkopocTts. PaBHOMEpHOE NPSAMONMHENHOE IBUKEHUE. 8 OK 02,
Kunemaruka. 2. | Yckopenue. PaBHonepeMeHHOE TIpsIMONUMHEHHOE ABIkeHrne. CBOOOHOE Ta/IeHue. OK 04,
3. | ABuxenue tena, OpOIIEHHOT0 MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE IBHKEHUE IO OKPYKHOCTH.
Conep:xanue yueOHOro MaTepuaJia
1. | Ilepssiit 3akoH Hprorona. Cuna. Macca. Imnynsc. Bropoit 3akoH Herorona. OCHOBHOM 3aKOH KJIaCCHUYECKOMN
Tema 1.2. nuHamMuku. Tpertwnit 3akoH HproToHa. 6
3aKkoHBI MeXaHUMKH | 2. | 3akOH BceMupHOro TsaroreHus. [ paBuranmonnoe none. Cuna tsxect. Bec. CiocoObl u3MepeHus: Macchl Tel.
HbioToHa. Cuiibl B MEXaHUKE.
JlabopaTopHble 3aHATHS 9
1. ‘ Wccnenosanue nBYKEHUS TeIA MO IEHCTBUEM ITIOCTOSIHHOM CHJIBI.
Tema 1.3. Copaepxxanue y4eOHOIro MaTepuasa
1. | 3akoH coxpaHEeHHs UMITyJIbca. PeakTHBHOE IBIKEHUE.
3aKoHBI COXpaHeHUS 6
2. | Pabora cunbl. PaboTa moTeHIManbHbIX CHII. MOITHOCTS.

B MEXaHHKE.
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3. | Dueprus. Kunernueckass sueprus. [loTeHnuanbHas SHeprusi. 3aKOH COXpPaHEHUS MEXAHMYECKOM SHEpPIuu.
IIpMeHeHNEe 3aKOHOB COXPAaHEHUSI.
JlabopaTropHble 3aHsATHSI 2
1. \ CoxpaHeHNE MEXaHNYECKOW YHEPTHU NP IBUKEHUU TeJIa O] IEHCTBUEM CHIJI TSKECTU U YIIPYTOCTH.
Pa3nes 2. OcHOBBI MOJIEKYJISIPHOM (PU3HKH U TEPMOJIMHAMMKH. 20
Coaep:xaHue yueOHOro MaTepuaJia OK 01,
1. | OcHOBHBIE OJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TeopuH. Pa3zMepsl U Macca MOJIEKy]l U aTOMOB. bpoyHOB- OK 02,
Tema 2.1. ckoe asmxkeHue. Jnddysus. Cunbl U 3HEPTUS MEKMOJIEKYJIIPHOTO B3auMoAecTBUsA. CTpoeHHE Tra3000pa3HbIX, OK 04,
Ocnossr MKT. Hie- JKUIKUX U ’EBCpI[BIX ten. CKOPOCTH IBMXKCHHSI MOJIEKYJI M MX U3MEPEHHE. _ 3 OK 09
——— 2 | Uneanbublii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHUECKON Teopuu razoB. Temmnepa-
Typa U ee usMepeHue. ['a3oBble 3aKOHbI. AOCONIOTHBINA HYNb TeMIeparypbl. TepMoarMHaMHUUecKas IIKajla TeM-
neparypsl.
3. | YpaBHEHUE COCTOSHUS UI€ATIBHOTO ra3a. MoisipHas ra3oBas IOCTOSTHHAS.
Coaep:xanue yueOHOro MaTepuaJia
1. | OcHOBHbIE MOHATHUS U OlpeaenacHUs. BHYTpeHHsIs1 sHeprus cucTeMbl. BHyTpeHHSs 3HEprusi UieanbHOro rasa.
Tema 2.2. OCHOBLI Pabora u Termora xkak GOpMEBI Iepe1aun YHEPTUH.
TepMOENAMMKH, 2. TGHJIOGMKOCVTL. VYnenbpHas TEIJIOEMKOCTh. YpaBHEHUE TeruioBoro Oananca. [lepBoe Hauano TepMOIMHAMUKH. 6
AnmabaTHslif poriecc.
3. | [Ipunmun nevictBusa TemoBoil MammHbl. KITJ[ TennmoBoro asuratens. Bropoe Havyano tepmoanHaMuku. Tep-
MOJIMHaMUY€eCKas IIKaJla TeMrnepaTyp. X010 JuIbHble MauHbl. TemnoBsle qurarenu. OxpaHa Npupoabl.
Conep:xanue yueOHOro MaTepuaJia
1. | Ucnapenue u xonneHcanusi. HacelmeHHslit map u ero cBoiicrBa. AOCONIOTHAas U OTHOCUTEIbHASI BIAKHOCTb
Bo3ayxa. Touka pocel. Kunenue. 3aBUCMMOCTh TEMIIEPATYpPHI KUAINIEHUs OT AaBieHUs. IleperpeTsiii nmap u ero
T 23 HCII0JIb30BaHUE B TEXHUKE.
Croii omMa 2.2. 2 | XapakTepuCTUKa KUJKOTO COCTOSTHUS BelecTBa. [10BEpXHOCTHBIN CIIOM KUIKOCTH. DHEPrusi MOBEPXHOCTHOTO 4
BOMCTEA HapoB, cJ10s1. SIBNeHMs Ha rpaHuIEe )KUJIKOCTH C TBEpAbIM TesloM. KanuiuisipHble siBJIeHNUS.
JKHJKOCTel U TBep- »
3. | XapakTepuCTHKa TBEPIOIO COCTOSHUS BEUIECTBA. YINPYTrHe CBOMCTBA TBEPABIX Tel. 3akoH I'yka. Mexanuue-
ABIX TE. CKHE€ CBOWCTBA TBEPJBIX TeJl. TEIIOBOE pacIIMPEHUE TBEPABIX TN U KuUAKocTel. IlnaBnenue n xpucrannmsza-
TS
JlaGoparopHble 3aHATHA )

1.

‘ I/I3MCpCHI/IC BJIA’KHOCTH BO3JyXa.
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Pa3nes 3. DiekTpoanHamMuka.

32

Conep:xanue yueOHOro MaTepuaJia OK 01,
1. | DnexkTpuueckue 3apsabl. 3aKOH coxXpaHeHus 3apsna. 3akoH Kynona. Dnektpuueckoe mnosie. HanpspkeHHOCTD OK 02,
AJIEKTpUYecKoro noJjisd. [I[puHiun cynepno3unuu mnojeu. OK 04,
Tema 3.1. 2. | Pabota cui anekTpoctatudeckoro mnoss. ITorenuuan. PasHOCTh MOTEHIUANOB. DKBUIOTEHIMAIBHbIE TOBEPX- 4 OK 09
DilIeKTprYecKoe moie. HOCTH. CBSI3b MEX/1y HANPSHKEHHOCTBIO ¥ PA3HOCTHIO MOTEHIIMAIOB AJIEKTPUYECKOTO TOJIS.
3. | Ausnextpuku B anexkTpuueckoM nose. [omspusanust 1uanekTpukoB. [IpoBOAHUKYN B 3JIEKTPUUECKOM IOJIE.
4. | Kongencaropsl. CoeMHEeHUE KOHJIEHCATOPOB B OaTapero. DHEPrus 3apsHyKEHHOrO0 KOHJEHcAaTopa. DHeprus
AIIEKTPUYECKOTO TOJISL.
Coaep:xanue yueOHOro MaTepuaJia
1. | YcioBusi, HeOOXOAUMBIE ISl BOSHUKHOBEHHUS M MOJAJEPKAaHUS dJEKTpHUecKoro Toka. Cuia Toka U MIOTHOCTh
Toka. 3akoH OMma juist yuactka uenu 6e3 D1C.
2. | 3aBUCUMOCTD 3JIEKTPUUECKOI0 CONPOTUBIIEHUS OT MaTepuaa, JAJIUHbI U IJIOU[aN HOMEPEUYHOr0 CEYEHUsl po-
BOJHHKA. 3aBUCUMOCTH 3JIEKTPUUECKOrO COMPOTHUBIICHUSI MTPOBOAHUKOB OT TeMIEpPaTyphl. DIEKTPOIBUKYIIAST 4
CHJIa UCTOYHHUKA TOKa.
Tema 3.2. 3. | 3akon Oma mist monHoi nenu. CoeanHenne NpoBoAHUKOB. CoeMHEHNE UCTOYHUKOB AIIEKTPUUYECKON SHEPTUn
3aKOHBI IOCTOSIHHOTO B GaTapero.
TOKa. 4. | 3akoH Jxoyns—IJlenna. PaboTa 1 MOITHOCTH 3JIEKTPHUUECKOro TOKa. TemioBoe neiicTBre TOKa.
JlabopaTopHble 3aHATHS
1. | Usyuenue 3akona Oma /i y4acTKa Iemnu. 2 OK 01,
2. | UccnenoBanue cMenIaHHOTO COEIMHEHUSI TPOBOAHUKOB. 2 OK 02,
3. | Onpexnenenue ko3P PuLIMEHTA MOIE3HOTO ACHCTBUS IEKTPUUECKOT0 YaitHHUKA. 2 OK 04,
4. | OnpeneneHue TeMieparypbl HUTH JJaMIIbl HAaKaJIUBaHUSI. 2 OK 09
Tema 3.3. Conep:xanue yueOHOro MaTepuaJia
DaekTpuueckuii Tok B | 1. | Co6cTBEHHAs MPOBOIUMOCTD MOIYTIPOBOIHHUKOB. 2
noaynposoanukax. | 2. | IlonynpoBogHukoBbIe TPHOOPBHI.
Coaep:xanue yueOHOro MaTepuaJia
Tema 3.4. 1. | BekTop MHAYKIMU MAarHUTHOrO moJist. J{eficTBHE MarHMTHOIO MOJIA Ha MPSIMOJIMHEWHBIA IPOBOJHUK C TOKOM.
MAIHHTHOE IO 3akoH Amriepa. BzaumonelictBue TOKOB. MarHUTHBIN OTOK. 4
2. | PabGora mo mepemenieHno MPOBOJHIKA C TOKOM B MarHUTHOM TioJie. [[eficTBMe MarHUTHOTO TOJS Ha JIBUXKY-

muiics 3apan. Cuna Jlopenna. OnpeaeneHue yaeabHOro 3apsiga. Y CKOPUTEIU 3apsHKEHHbBIX YaCTHIL.
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IIpakTnyeckue 3ansaTus

2
1. ‘ Pemenue 3agau Ha HaxoxaeHue cuil Amriepa u Jlopenua.
Conep:kanue y4eOHOT0 MaTepuaia
1. | DnexTpoMarauTHas MHIYKIHAS. 4
2. | BuxpeBoe snexrpuyeckoe nose. CaMOMHIyKIHS.
Tema 3.5. 3. | DHeprust MarHUTHOTO TIOJISL.
DJIeKTPOMArHUTHAS
R KITHSL, JlabopaTopHble 3aHATHSA _ 9
1. ‘ W3ydeHue siBI€HUS 3JIEKTPOMAarHUTHON UHAYKLUU.
IIpakTHYecKue 3aHATHS )
1. ‘ Pemenue 3a1a4 Ha IPUMEHEHNE 3aKOHA AIEKTPOMArHUTHOM MHIYKIIMH.
Pa3nes 4. KosieOanusi 1 BOJTHBI. 14
Coaep:xanue yueOHOro MaTepuaJia OK 01,
1. | KonebatenbHoe nBmwxkenue. ['apmonnueckue kosiebanus. CBoOOAHBIE MexaHWYecKue KoJsieOanus. JInHeitHbie 2 OK 02,
Tema 4.1. MeXaHU4ecKue KojiebaTelibHble cucTeMbl. [IpeBpaliieHrne 3Hepruy npy KosnedaTeabHOM JIBUKEHUU. OK 04,
Mexanunueckue Koje- | 2. | CBOGOIHbIE 3aTyXAIOMINE MEXaHUIECKHE KOJIeOaH s, BEIHYKICHHbIE MEXaHUYECKUE KOJIEOaHMUS. OK 09
0aHMS ¥ BOJIHBI. JlabopaTopHble 3aHATHS
1. | U3ydeHune 3aBUCUMOCTH NeproAa KoyieOaHUI HUTSHOrO (WM MPYKUHHOTO) MasiTHUKA OT JUIMHBI HUTH (MU 2
MAacchbl Ipy3a)
Conep:xanue yueOHOro MaTepuaJia
Tema 4.2. 1. | Ilonepeunslie U MPOJOTIbHBIE BOJHBI. XapaKTEPUCTUKU BOJHBI. YpaBHEHHUE MJIOCKOH Oerymieil BonHbl. MHTEp- 5
Yupyrue BoJIHBI. depennus BoaH. [lonstre o qudpakuyu BOJH.
2. | 3ByKOBBI€ BOJHBI. YJIBTPa3BYK U €ro NIPUMEHEHHE.
Conep:xanue yueOHOro MaTepuaJia
1. | CBoOOIHBIE AMIEKTpOMArHuTHeIE Kosebanus. [IpeBpaiienre sHepruu B kojedaTeIbHOM KOHTYpe. 3aTyXaromme
AJIEKTPOMAarHuTHeIe KojeOaHus. ['eHepaTop He3aTyXawIMX 3JEKTPOMArHUTHBIX KoJieOaHui. BbIHyXaeHHbIE
Tema 4.3. AJIEKTPUUYECKUE KOJTeOaHMUs.
JuexkTpoMaruuTHbie | 2. | [lepemennsiii Tok. ['eHepaTop mepeMeHHOro Toka. EMKOCTHOE M MHIYKTHUBHOE COMPOTUBIICHUS MEPEMEHHOTO 4
KOJIe0aHMS. Toka. 3akoH OMma JJIs 3JIEKTPUYECKOH 1IeNu MepeMEeHHOro Toka. PaboTa ¥ MOIIHOCTh MEPEMEHHOT0 TOKA.
3. | I'enepatopsl Toka. Tpancopmaropsl. Toku Bbicokoi yacToThl. [lonydyeHnue, nepenaya u pacrnpeaeneHue dJiekK-

TPOSHCPTHUU.
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JlabopaTtopHble 3aHATHSA

1. | UnayKTUBHBIE U EMKOCTHOE COIPOTHUBIICHUS B LIENIU IIEPEMEHHOIO TOKA. 2
Tema 4.4. Conep:kanue y4eOHOT0 MaTepuaJia
1. | DnekTpoMarHuTHOE 1OJIe Kak 0COOBII BHJI MaTepuu. DIEKTPOMarHuTHbIE BOJIHBI. Bubparop I'epua. OTKpBITHINA
DJIeKTPOMATHUTHbIE . 2
KoJsie0aTeabHbII KOHTYP.
BOJIHBL. 2. | N3o6perenue paguo A.C. [lonoBeiM. [TonsiTHE 0 panuocBsasu. [IpuMeHeHne 3IeKTPOMAarHUTHBIX BOJIH.
Pasznea 5. Ontuka. 14
Coaep:xanue yueOHOro MaTepuaJia OK 01,
1. | CxopocTb pacnipocTpaHEHHUs CBeTa. 3aKOHBI OTPAXEHUS U TIpesioMyieHus cBeta. [loHoe oTpaxkenue. 4 OK 02,
Tema 5.1 2. | JIunzel. ['ma3 kak ontuyeckas cucrema. Onrtuyeckue npudopsl. OK 04,
IIpupona cBera. TTa6o OK 09
PaTOpHBbIE 3aHATHS 5
1. ‘ W3mepenue nokasaresns IpeaoMIIeHusl.
Conep:xanue yueOHOIro MaTepuaJia
1. | Marepdepennns crera. KorepeHTHOCTh CBETOBBIX Jiyueil. MHTepdepennus B TOHKUX mieHKax. [lomockl pas-
Ho# TonmuHbl. Konbia HetoToHa. Mcnonbs3oBaHue nHTEpEepeHIU B HAyKe U TEXHUKE.
2. | Audpakmus cera. {udpakius Ha menu B napawienbHbIx Jydax. udpakunonnas pemietka. [lonstae o romo-
rpadum. 4
Tema 5.2 " 3. | [lonspusanus nonepeunsix BosH. [lomgpuzanus ceera. J[BoiiHoe nydenpenomienue. [lonsapouasl. Jucnepcus
BosHoBLIE cBOHCTBA cBeTa. Busbl ciekTpos.
cBera. 4. | Cnextpsl ucnyckanus. CeKTpbl NOIJIOMIEHUS. Y IbTpaduoaeToBoe U UHPPAKpacCHOEe U3ITydeHUs. PeHTreHoB-
ckue nyun. VX mpupozaa U CBOKCTBA.
JlabopaTopHble 3aHATHS
1. | U3yuenue untepdepeHnu 1 JuppaKkiiy CBeTa. 2
2. | I3mepeHue JUIMHBI CBETOBOM BOJIHBI € TOMOIIBIO TU(PAKIIMOHHON PEIIEeTKH. 2
Paspnen 6. DiieMeHTHI KBAHTOBOM QU3HUKH. 11
Copaepxxanue y4eOHOro MaTepuasa OK 01,
Tema 6.1. 1. | KeanToBas runore3a I1nanka. ®otoHbI. 4 OK 02,
KBanroBasi ontuka. | 2. | BHemnuii potosnexkrpuueckuii a¢pext. Buyrpenunii porosddexr. Tumsl hoTornemeHToB. OK 04,
OK 09

15




Coaep:xanue yueOHOro MaTepuaJia

1. | Pa3BuTHE B3IIA0B Ha CTPOCHME BEILECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bopopoza. SnepHas Mo-
nenb aroma. OnbiTel O. Pesepdopaa. Moaens aroma Bogopoaa no H. bopy. KBanToBbie renepatopsl.

Tema 6.2. 2. | EcrecTBeHHas paJluOaKTUBHOCTb. 3aKOH paJIiOAKTUBHOTO pacnajna. CriocoObl HaOMIOEHHUS U PErUCTPaLluy 3a-
®uzuka aromMa u psbkeHHBIX yacTtull. D¢ dexT BaBunoBa — YepeHkona. 7
aTOMHOIO siApAa. 3. | Crpoenue aroMHOro siipa. Jlehekr Macchl, 3HEprus CBA3U U yCTOWYMBOCTh aTOMHBIX sJiep. SIiepHbIe peakluu.

HckyccTBeHHas palMOAKTUBHOCTD. JeJIeHue TSKEINbIX saep.
4. | llennas saepHas peakuus. Ynpasisemas uenHas peakuus. SAnepHbeii peaktop. Ilonydenue paguoaxkTUBHBIX
M30TOIOB U UX IPUMEHEHUE. buosornyeckoe neicTBUE paiMOaKTUBHBIX M3JIyY€HUN. DIE€MEHTapHbIC YaCTULLBI.
1. | Koncynpranuu 2
2. | IlIpomesrccymounan ammecmauus 6 popme dK3amena 12
Bcero 131

TemaTuka HHAMBUAYAJIbHBIX IPOEKTOB
1.3nauyenue otkpbiTuil A.I'.CToneroBa uist pa3BUTHS (QU3HKU.
2.3nauenue u3obperenuit A.C.IlonoBa 17151 HayKH U UX UCIIOJIB30BaHUE B NOBCEHEBHON KU3HU.
3. AnbTepHaTHBHAS YHEPIeTUKA M BAPHAHTHI €€ NCIOIb30BAHMUS.
4. AxycTudeckue CBOWCTBA MOIYIPOBOAHUKOB U MX MCIIOJIb30BaHUE.
5.3aKOHBI 2JIEKTPOJUHAMUKY U UX 3HAUYECHHUE.
6. AcUHXpOHHBIH ABUraTens. [IpuMeHeHrne aCHHXPOHHOT'O IBUTaTeNs B OBITY.
7.CuHXpOHHBIN ABUTaTeib. [[puMeHeHre CHHXPOHHOTO ABUTaTeNs B OBITY.
8.Pa3BuTHE aCTPOHOMHH B COBPEMEHHOM MHUPE U €€ 3HAUEHHE.
9.Atomuas ¢usuka. M3otonsl. [IprMeHeHe panoakTHBHBIX H30TOIIOB.
10.  TemnoBuzopsl. [IpuMeHeHne OECKOHTAKTHOTO METOIa KOHTPOJIS U3MEPEHHsI TEMIIepaTyphl.
11.  bunonspHble TPAaH3UCTOPHL. Y CTPOMCTBO, MPUHLIUI PAOOTHI, IPUMEHEHHE.
12. IlonaynpoBOJHHUKOBBIM 110J. Y CTPOWCTBO, NPUHIMI PaOOThI, TPUMEHEHHUE.
13.  3nauenue otkpbITHIA b.C.SIK00M U151 pa3BUTHS HUUKH.
14.  Benunuaiimme OTKpHITUS (PU3UKU U UX 3HAYCHHUE B HACTOAIIEE BPEMSL.
15.  Buasl 31eKTpUUECKUX Pa3pAI0B. DIIEKTPUUYECKHUE pa3psiabl Ha CIyKOe yenoBeka.
16.  JledexTs! kpuctaminueckoil pemerku. BnusHue nedexroB Ha cBoiicTBa KprcTamioB. CriocoObl ycTpaHeHne JIe(eKTOB.
17. Bcenennas u TeMHast Mmatepus. Bo3zaeiicTBue TemHO#M MaTepun Ha Beenennyto.
18.  3nauenue oTkpbITH ['.I'anumnes 11 pa3BUTHS TOUHOTO €CTECTBO3HAHUS.
19. Tomorpadwus u ee npuMeHeHNE.
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20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,

IIpuMmeHeHne 3aKOHA COXPAHEHHs] HMITYJIbCA Tela. PeakTHBHOE IBUJKEHUE KaK BHJI IBM)KCHUE TeJla IEPEMEHHOM MacChl.
Hudpakius u ee IpuMeHEHHE B HAIICH KU3HU.

Kugkue KpuCTaIUIbl M UX UCIIOIb30BAHUE.

3aKOHbBI COXpaHEHUs B MeXaHuKe. [I[puMeHeHne 3aKOHOB COXPAaHEHUsI B TEXHUKE U IIPOSIBJIEHUE B IPUPOJIE.

3navenue otkpbiTuii M.B.KypyatoBa B pa3BuTUM aTOMHOUN (U3HKH.

Hcaak Hpl0TOH - Hay4HBbIE OTKPBITHUS, IEPEBEPHYBIIHE MHUP.

Hcnonb30BaHue 3IIEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus 1 xapakTepUCTHKH 3I€MEHTApHBIX YacTUll. MeTo bl HAOIIOIEHHS U PETHCTPALIMU 3JIEMEHTapHBIX YacTHIl.
JlazepHble TEXHOJIOTUU U UX UCIIOJIb30BAaHUE.

Jleonapnio na Bunun — y4deHblil u n3obperarens. 3HaueHue OTKpeITuil JIeonapno na Bunuu 1uist pazButus Gusmnky.

Maiixn @apaseit — cozgarenb ydeHus 00 3JeKTpOMarHUTHOM nojie. 3HaueHue uzooperenuit M. dapanest U1 HaAyKU U UX UCTIONb-

30BaHUE B IOBCEIHEBHOM KMU3HU.

Meroa meueHbIx aTOMOB. CyIIHOCTb, 3HAUYEHUE METO/1a U €r0 IPUMEHEHUE.

Bunbl pagnoakTuBHBIX W3ydyeHU. MeToibl Ha0MI0A€HNS U PETUCTPALIUU PAJUOAKTUBHBIX U3JIyYE€HUH.

[InoTHOCTH BemecTBa. MeTobl onpeneneHus MI0THOCTH BEIECTBA.

Muxaun BacuibeBrd JIoMOHOCOB — y4eHbBIH-3HIMKIONEAUCT. Bkiag M.B. JIoMmoHOCOBa B pa3BuTHE (QU3UKH.

Hanotexnonorus — MeXIuCHUIUTMHAPHAS 00J1acTh GyHIaMEHTAIBHON U MPUKIAAHON HAYKU U TEXHUKH.

Huxona Tecna: xxu3upb 1 HeoObyaitHeie OTKpbITHS. Briag H. Tecna B pazsutue Gpusnkwu.

Huxkonait Konepauk — co3naresnb renmoueHTpudeckoil cucremsl Mupa. Brkinag H.KonepHuka B pa3BUTHE aCTPOHOMUM.

Hunbe bop — oaun u3 co3nareneit coBpemenHoil ¢puzuku. Monens Pesepdopna- bopa. Bkiag H. bopa B passurue snepnoit ¢u-

3UKH.

OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOAMMOCTH.

[IepeMeHHBIN JIEKTPUYECKUHN TOK U €70 IPUMEHEHHUE.

IInazma — yeTBepTOE COCTOSIHUE BellecTBa. [I[puMenenune mia3Mel.

ConHeyHas cucTeMa: XapakTepUCTHKa, Teopun poucxoxaeHus. [lnaners CoaHEUHOM CHUCTEMBI.
[TpuHiun paboThl M UCTIOIB30BaHUE MOTYITPOBOIHUKOBBIX TATUMKOB TeMIepaTyp. TemnnoBU30pHI.
[IpumeHneHne KUAKUX KPUCTAIIIOB B IPOMBIIIJIEHHOCTH.

[IpumeHeHne AAEpHBIX PEAaKTOPOB. BiusiHuE SAEpHBIX PEAKTOPOB HAa OKPYXKAIOILYIO CPENyY.
[Ipupona dheppomaruerusma. [Ipumenenue peppomMarHeTUKOB.

[Tpo6nembl 3K0I0TUH, CBSI3aHHBIE C UCTIONIBb30BAaHMEM TEIJIOBBIX MAIIIKH.

IIpon3BoacTBO, Iepenada U NCIOJIB30BAHNE DIIEKTPOIHEPTUH.

IIponcxoxaenne CoaHEYHOU CUCTEMBI.
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50.
51.
52,
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,
75.
76.
77,
78.
79.
80.
81.

ITpe303nekTpUUecKkuil 3pPeKT ero npuMeHeHue.

Pa3BuTHe cpencTB CBA3M U paauo.

PenukroBoe n3imydeHue Kak MCTOYHUK SHEPrun. [IpuMeHeHne PETMKTOBOrO U3IIy4CHHUS.

Pentrenosckue sryun. VIcTopust OTKpBITHS U IPUMEHEHHE.

Poxnenue u 3BoIronus 3B€3 1.

Ponp K. O. [InonkoBcKoro B pa3BUTUN KOCMOHABTUKH.

Cepretii [TaBnosuu KoponeB — KOHCTPYKTOpP M OpraHM3aTOp IMPOU3BOACTBA PAKETHO-KOCMUYECKON TEXHUKHU.
[IposiBiieHuE 3aKOHOB TPEHUS B IOBCEIHEBHOW KU3HH YEJIOBEKA.

Hcropus pa3BUTHS CPEICTB CBA3U: Teserpad, TenedoH, COToBast U CILlyTHUKOBAs CBSI3b.

CounHlle — UCTOYHMK XKU3HU Ha 3eMJIe.

Tpancdopmaropsl. Buasl TpanchopmaTtopos. [Ipumenenue tpancopmaTopos.

YpTpa3ByK: NOJIy4YEHHE, CBOMCTBA, IPUMEHEHHUE.

YnpasisseMsblil TepMOsIepHbIN cuHTE3. [IpuMeHeHre TepMOsSIEpHOrO CUHTE3A.

®u3uka u My3blKa. 3ByKOBbIE BOJIHBI U UX CBOMCTBA.

®otoanemenTsl. [Ipumenenne (oTo31EMEHTOB B TEXHUKE.

®otorddexrt. [Ipumenenne sBnerns Goroddexra.

Xanc Kpuctuan Opcren — 0CHOBOMOJIOKHUK ekTpomaraerusma. Britag X.K. Opcrena B pazBuTHE 2JIEKTpOMarHeTu3mMa.
UepHble AbIpbl. BiausiHue YepHBIX IbIp Ha MJIAHETY 3eMJIs.

DKojoru4eckue npoOaeMsl Ha MjIaHeTe 3eMJis U BO3MOKHBIE ITYTH UX PELICHHUS.

OneKTpoHHas IPOBOAUMOCTb METaIOB. CBEPXIPOBOAUMOCTSE. I[puMeHeHne CBEpXTIPOBOIHUKOB B TEXHHUKE.
Omunnit Xpuctuanosuy Jlenn — pycckuit pusuk. Bnag 9.X. JleHua B pa3BuTHe 3JIeKTpOMarHeTu3ma.
DNEeKTPOMarHuTHOE U3JIy4€HHE BOKPYT HAC. BIusHue 31€KTpOMarHUTHOTO U3IYy4EHMsI HAa )KUBBbIE OPTraHU3MBI.
BripabaTeiBaHN€ 3JIEKTpUYECTBA U3 MMOAPYUHBIX CPEJCTB.

Bnusinue coToBbIX TeNe(hOHOB Ha OPraHU3M YeJIOBEKa.

DHeprocOeperarmIme TeXHOJIOTHH, UX BHJIBI U UCTIOJIb30BaHUE.

Bxiiag Mapuu Kropu-Ckiio10Bckoil B pa3BUTHE SIEPHON (DUBHKH.

DnexTpuueckue jgamibl. [[puMeHeHne 37eKTPUUECKUX JIJaMIl B TOBCETHEBHOM KU3HHU.

MaruutHoe nosne. JlelicTBe MarHUTHOT'O TI0JIS1 HA TPOBOJHUK C TOKOM. [I[ppuMeHeHe MarHuTHOTO JEMCTBUSI B TEXHUKE.
AJnbTepHAaTUBHBIE BUJIbI SHEPTUH.

Apxumenosa cuna. Ee 3HaueHHE B )KU3HU YEJI0BEKA M OKPY’KAIOLIEH Cpeabl.

becnipoBogHas nepenaya SHEPrUU.

Buytpennss sHeprus. CnocoObl H3MeHEHHsI BHYTPEHHEH YHEPTUU.
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82. I'peer nu cHer.

83.  JIBmKeHUE U MOKOH B MPUPOJIE.

84.  JIBwkeHwHe Tena MO JEHCTBUEM CHIIBI TSKECTH.

85.  JIBmwxkeHue Temna moj ISHCTBUEM CHIIBI YIIPYTOCTH.

86.  3aBHCHMMOCTH H3MEHEHUS UMITYJIbCA OT MPOJODKUTEIIEHOCTH JICHCTBHSI CHITBI.
87.  3aBHCHMMOCTbH JEKTPUUYECKOTO HAMPSDKEHUS OT pabOTHl U BPEMEHHU.

88.  3Byku BOKpYyT Hac.

89.  3BykoBbie KojeOaHus. VICTOYHUKY U XapaKTEPUCTUKH 3BYKA.

90. H3yueHue METOJOB pacyera CKTPUICCKUX IIETIeH MOCTOSHHOTO TOKA.

91. H3yueHwue CBOWMCTB KpHCTaJIa MEIHOTO KYIIOpPOCa.

92. HNnnro3us ¥ mapaoKChl 3pEHUS.

93. HuepumanbHble cucTeMbl oTcuéra. [lepBorit 3akoH HproToHa.

94. Vcnonb3oBanue 3akoHa OMa i pa3BETBICHHBIX LIETICH.

95. Hcnonp30BaHuE 3aKOHA COXPAHEHHUS UMITYJIbCA B HHEPLIUAIBHBIX CHCTEMaX OTCYETA.
96. Hcmonb3oBaHue CBOOOIHOTO MAJACHUS TN B TEXHUKE.

97.  Hcnonp3oBaHue CBOOOAHBIX KOJICOAHUI MaTEMaTUYECKOTO U MPYKHHHOTO MasTHUKOB B TEXHUKE.
98. HccienoBaHue CBOMCTB CHeEra.

99.  VcTOYHMKM 3BYKa M 3BYKOBBIC KOJICOAHUS

100. Kaxkoe HeO0 romy6oe! OTdero oHO Takoe?

101. Mexanunueckue KoieOaHus: BUIbI KoieOaHul, popma, mapameTpsl.

102. Mupaxxu B TOMAITHUX YCIOBHSIX.

103. HampasisieMble 3J1€KTPOMAarHUTHbBIE BOJIHBI

104. HoBble TEXHOJOTHH B IBUTATEIISIX BHYTPCHHETO CrOPaHUSI.

105. OcHogubie onoxkenus MKT u ux onbITHOe 000CHOBaHUE.

106. OTHOCHTETHFHOCTh MEXAaHHUECKOTO JIBFIKCHUS.

107. IlepBblif UCKYCCTBEHHBIHN CITyTHUK 3€MJIH.

108. Tlpumenenue BTOporo 3akoHa HploTOHA B )KU3HU.

109. IIpumenenue TpeThero 3aKkoHa HbIOTOHA B )KH3HH.

110. TIIpomecc nmpeoOpa3oBaHUs YHEPTHH B JCKTPHUSCKUX MAITUHAX.

111. TlposiBneHue 3aKOHA BCEMUPHOTO TATOTEHHS MEXKIY TEJIaMU.

112. TlposiBieHHE 3aKOHA COXPAHEHUS HMITYJIbCA B IPUPOJIE U €T0 HCITOJb30BAaHUE B TEXHHKE.
113. TIpsmonuHeitHOE paBHOMEPHOE ABMKCHHE U €T0 rpaduuecKoe MpeCTaBICHHE.
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114.
115.
116.
117.
118.
119.
120.
121.
122.
123.

124.

125.
126.

PaboTa oTHOPOIHOM CHUITBI TSKECTH.
PeakTuBHOE ABMXKEHUE B IPUPOJIE U TEXHUKE.
Posib cuiibl TpeHUs B HAYKE U TEXHUKE.
Cuna ynpyroctu u ee padora npu ehopMany Ha IpUMepe IPyKUHBI.
Cuiibl TpEHUS M €€ Pa3HOBUIHOCTH
Cunel, nedopmariiy, HanpsHKEHUS U CBSA3b MEKIY HUMMU.
CyIIHOCTh 3BYKOBBIX BOJIH.
TaifHa HECHIBIIIIMMBIX 3BYKOB.
TaliHbl ONTUYECKUX WILTIO3HI
VYyeT MexaHHU4eCKUX K0JIeOaHUM U BOJH B CTPOUTENIHCTBE.
VY4eT cuiibl ypyrocTu nIpu CTPOUTENBCTBE MOCTOB.
UYenoBek B MUpE 3BYKOB.
UTto Takoe HEBECOMOCTh C TOUKH 3peHUs (PU3UKa U KOCMOHABTa?
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3 YCJOBUS PEAJIN3ALIAN ITIPOTPAMMBI YYEBHOM JUCHUILJIAHBI
WHunmupoBanue U NOJAEPKKA HCCIEN0BATEIbCKON AESITEIbHOCTH OOYYarOIIMUXCS B

paMKax peajan3aluy UMU WHIUBUIYATbHBIX U IPYIIOBBIX HCCIEA0BATEIbCKUX MPOEKTOB, Ja-
€T BO3MOXXHOCTh MPHOOPECTH HABBIK CAMOCTOSITENILHOTO PElIeHUs! MPoOIeMbl, HaBbIK IeHe-
pupoBaHus U ohopmiieHUST COOCTBEHHBIX HMJIEH, HABBIK YBAXKUTEIHLHOTO OTHOIICHUS K YYKUM
U7esiM, HaBbIK MyOJIMYHOTO BBICTYIUICHUS MEpe]l ayJuTOpUel, apryMEeHTUPOBAaHUS U OTCTaU-
BAHUS CBOEU TOUKH 3PEHHUS.

J1Jis IO3UTUBHOTO BOCIPUATHS 00YJAIOIIUMUCS TPEOOBaHUH MIperojaBaTelis, MPUBIIC-
YeHHUSI X BHUMaHUS K OOCY)KJaeMOW Ha 3aHSATUU MH(OpPMAINU, aKTHBU3AIUN WX MO3HABa-
TENHbHOU JESATCILHOCTH Ha yYEOHBIX 3aHATHSAX MEXAY MpernojaBaTelieM W 00ydaromuMucs
YCTaHaBIMBAIOTCA JJOBEPUTEIbHBIEC OTHOILICHUSI.

Ha yuebHOM 3aHATHMH COOMIOAAIOTCS OOIICIPHUHSITHIE HOPMBI MOBEJIEHUS, MpaBHiia
oOmIeHus: co crapmumMu (TMpernojaBareieM) U CBEpPCTHUKAMH (00y4YaIOLUMUCS), TPUHIIUIIBI
yueOHOM TUCIUIUIUHBI U CAMOOPTaHU3aIUH.

3.1 MaTepua/jibHO-TeXHHYeCKOe ofecrevyeHne peaau3anuu padoyeid mporpaMmsl
Peanuzanus paboueil mporpaMmbl yueOHOW TUCHMILTUHBI 00OecredeHa CleIyromu-

MU CTHCIIHATLHBIMY ITOMEIICHUSIMU .

Kabuner ®usuku g nmpoBeaeHUs MPAKTUUECKUX 3aHATHI U TUCHUIUIMHAPHON TOJ-
TOTOBKH.
IlepeyeHb y4eOHO-HATISIAHBIX OCOOMI:

CrpaBouHble TaOJUIBI, OOBEMHBIE MOJECIM METAUIMYECKOW KPUCTAIMYECKOU pe-
[IETKH.

MynbTUMEIHITHBIE MaTePUAITBI: TEMAaTHICCKUE BUICODUITBMBI TI0 (PHU3HKE
OcHalieHHOCTH 000py10BAHHEM:

[TK,MynbpTHMe A IPOSKTOP (MIEPEHOCHOM ), IKpaH MPOEKIIMOHHBIN (TIEPEHOCHOM).

VY4eOHast MeOemb: CTOJBI, CTYNbs, JOCKa MEJIOBast

IIporpammHoe obecnieyeHue:
Microsoft Windows (moroBop Ne7810 ot 14.09.2021 nmo 13.09.2022); Microsoft Office
Professional Plus (moroBop Ne7810 ot 14.09.2021 go 13.09.2022). ZOOM (6ecmiatHas Bep-
cust) — cBoOoiHO-pactpocTpansiemoe [10.
3.2. UuopmannoHHOe odecniedeHre peajn3anuu padouei NporpamMmbl

Jlns peanu3ay NporpaMmsbl y4eOHON TUCHMIUIMHBI OUOINOTEYHbIN (POH] UMEET Ie-
YaTHbIC U HH(POPMAITMOHHBIE PECYPCHI.

3.2.1 OcHOBHbBIE UCTOYHUKH:

1. byxosueB b.b ®usuka. 10 knacc . ba3oBblif 1 yrinyGieHHBI YPOBHHU : yUeOHHUK
U1t 00meoopazoBaTenbHbIX yupexaenuit / b.b. byxosues, I'.5l. Msakumes, H.H. Cotckwii;
pen. H.A. TlapdentoeBoii. — Mocksa: [Ipocsemenue, 2019. — 432 c. — Tekct : Henmocpea-
CTBEHHBIH.

2. byxosneB b.b ®u3uka. 10 xmacc. bazoBblil ypoBeHb: yueOHHK A 00I1e00pa3o-
BaTeNbHbIX yupexaeHuil/ B.A. KacbanoB. — Mocksa: [Ipoda, 2019. — 304 c. - Tekcrt : Heno-
CPEICTBEHHBIM.

3. byxorues b.b. ®usnka. 11 kmacc . ba3oBsIil ¥ yrayOIleHHBIH YPOBHU : YICOHHK
Ui obeodpazoBatenbHbIX yupekaenuid / b.b. byxosues, B.M. Yapyrun, I'.5l. Mskuiues;
pen. H.A. TlapdentbeBoit. — Mocksa: I[Ipocemenue, 2019. — 436 c. - Tekcrt : Hemocpen-
CTBEHHBIH.
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4. Topnau B. B. ®wusuka : yuebHOe mocobue A CpeaHEero mpoQecCHOHATHHOTO

obpazoBanus / B. B. I'opnau. — 2-e uza., ucnp. u gon. — Mocksa : M3narensctBo FOpaiiT,
2018. — 215 c. — (IlpodeccuonanvHoe obOpazoBanme). — ISBN 978-5-534-09366-7. —
Tekcr : onekrponnsii // OBC IOpaiir [caiit]. — URL: http://www.biblio-

online.ru/bcode/427710 (nara oopamenus: 01.06.2022). — Pexum goctyna: A aBTOPU3HUP.
M0JIb30BaTENEeH

5. KacesnoB B.A. ®wusuka. 11 knacc. ba3oBbeiii ypoBeHb: y4eOHHK 1715 001meoopa-
3oBareNbHBIX yupexaenuit/ B.A. KacesHoB. — Mocksa: poda, 2019. — 278 c. Tekcer : Hero-
CPEACTBEHHBIM.

6. KpaBuenko H. 1O. ®wusuka : yuyeOHHUK M MPAKTHKYM IS CpenHero npodeccuo-
HanpHOTO oOpazoBanus / H. FO. KpaBuenko. — Mocksa : M3marensctBo FOpaiit, 2018. —
300 c. — (ITpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-01418-1. — Tekcr : a1ek-
tpouHbiii / DBC IOpaiit [caiit]. — URL: http://www.biblio-online.ru/bcode/414332 (nata
obparenus: 01.06.2022). — Pexxum gocTyma: s aBTOPU3UP. MOJIH30BATEIICH
3.2.2 JlonoJTHUTEJIbHbI€ HCTOYHHKH

1. bopnosckuii I'.A. O6mas ¢puszuka B 2 T. Tom 2 : YuebHoe mocodue mis CITO / T
A. bopnoBckuii. - 2-e w3z, ucnp. u pom. - M.: UznarensctBo FOpaiit, 2019. - 299 c. - Tekcer :
HEMOCPEICTBEHHBIH.

2. bBopnockwii I'.A.O6mas ¢pusuka B 2 T. Tom 1 : Yuebnoe nmocobue mist CI1O / T
A. BopnoBckuid. - 2-e uz., uctp. u xoim. - M. : U3garenscto FOpaiit, 2019. - 242 c. - Teker :
HETOCPEICTBEHHBIN.

3. Jlorsunenko O.B. ®uzuka : yueOnuk / Jlorsunenko O.B. — Mocksa: KnoPyc,
2019. — 341 c. — (CIIO). - Tekcr : HEOCPEACTBEHHBIH.

4. @usuka : METOJ.pEeKOM. 0 PElICHUIO 3a1a4 Il BceX mpodeccuil u crennaibHo-
creit ounorr popmel oOyuenus/ coct. H.E. MacnennukoBa; TiOMEHCKHI WHYCTPUATBHBIN
yauBepcuteT. — Tromens: M3narensckuit nentp bBUK, TUY, 2016. — 30 c. Tekcr : Henocpen-
CTBEHHBIMH.

5. ®wusuka : METOJ.yKa3. IO BBINOJIHEHHUIO JaOOpaTOPHBIX padoT A Bcex mpodec-
cuil U cnenuaibHocTe ouHol popmbl oOyuenus / coct. H.E. MacnennukoBa; TromeHckuit
WHAYCTpUaJIbHBIA YHUBEPCUTET. — | n3n., - Tromens: U3natensckuii nentp bUK, TNV, 2018.
—48 c. - Tekcr : HemocpeACTBEHHbIH.

3.2.3 D1eKTpOHHBIE H3AaHNS (3J1eKTPOHHBbIE Pecypcehbl):
1. ®enepanbHblil IeHTp UHGOPMALITMOHHO-00pa30BaTEIbHBIX pecypcoB [caiiT]. - URL :
www.UROKI (nara obpamienus: 01.06.2022). - TekcT : 31eKTPOHHBI.
2. OenepaibHBIN HEHTP WHPOPMALMOHHO-00pa30BaTENbHBIX pecypcoB [calT]. - URL :
fcior.edu.ru. (nara ooparmienus: 01.06.2022). - TeKCT : AIEKTPOHHBIH.

3. Poccuiickwmii 001eo0pazoBaTenbHBIN nmopTan [caiit]. - URL
http://www.school.edu.ru (nara ooparienus: 01.06.2022). - TeKCT : 3IEKTPOHHBIH.
4. EcrecTBeHHOHayuHbII 0Opa3oBarenbHbId mopTan [cait]. - URL :  http://en.edu.ru.
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4 KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHUS YUYEBHOM

TACIATLITAHBI

KoHTpoJib U ouneHKa pe3yabTaTOB OCBOSHUS YUeOHOM AUCHHUIIIMHBI OCYIIECTBIIACTCS
MperojaBaTesieM B IMPOIEeCcCe MPOBEACHUS MPAKTUYECKUX 3aHSATHH U J1a0OpaTOPHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBIIIOJIHEHUS 00YJaIOIIUMUCA UHIMBUYyaJIbHBIX 3a/laHUM, TPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yyeHus
(3HaHMSs1, YMEHHS1)

Kpurepun onenkn

MeToabI OLIEeHKH

YMEHUA:

OIKCHIBATH M OOBSACHSITH
(buznyecKue SIBICHHUS U CBOMCTBA
TEJI: IBMKEHUE HEOCCHBIX TEJ U
HCKYCCTBCHHBIX CITYTHHKOB 3EMJIH;
CBOWCTBA ra3oB, XKUJIKOCTECH U
TBEPABIX TEJ; JICKTPOMArHUTHYIO
UHJIYKIIHIO, PACIIPOCTPAHCHHE
AJIEKTPOMATrHUTHBIX BOJIH;
BOJITHOBBIC CBOICTBA CBETA;
U3JTy4EeHHUE U MOTJIOIEHUE CBETa
atomoM; GotorhdexT;

OK 01,

OK 02,

OK 04,

OK 09

OTHMCBIBACT M OOBICHSCT (H-
3UYECKHUE SIBJIICHUS U CBOW-
CTBa Tel

DKCcIIepTHOE OLIEHUBA-
HUE:  NPaKTUYECKOTO
3ajaHus, Jlaboparop-
HOM paboThl, YCTHOTO

orpoca.
47-59

OTIIMYaTh THUIIOTE3bl OT HAyYHBIX
TEOpUI; 1eNaTh BBIBOABI HA OCHOBE
AKCIEPUMEHTAIbHBIX JTAHHBIX;
NPUBOJNUTh MPUMEPHI, IOKa3bIBa-
IOIME, YTO: HAOJIIOJCHUS U JKCIe-
PUMEHT SIBISIOTCS OCHOBOM IS
BBIIBJKEHUSI TUIIOTE3 W TEOPHUH,
MO3BOJIAIOT IPOBEPUTH UCTUHHOCTD
TEOPETUYECKUX BBIBOJOB; UTO (PU-
3U4ecKas Teopus OacT BO3MOXK-
HOCTb OOBSCHSATH U3BECTHBIE SIBIIE-
HUSL TPUPOABI U HaydHble (aKThI,
MpeJICKa3bIBaTh €Ile HEU3BECTHBIC
SIBJICHUS,

OK 01,

OK 02,

OK 04,

OK 09

OTJINYAET TUIIOTE3bl OT Hay4-
HBIX TEOPHIL;

JICJIa€T BBIBOJABI HAa OCHOBE
JKCIIEPUMEHTAIIBHBIX  JIaH-
HBIX;

IIPUBOAUT IPUMEPHI IIpUME-
HEeHUs (PU3HUKH B )KU3HU

DKCIEpPTHOE OlICHUBA-
HUE:  MPaKTHYECKOTro
3ajaHus, Jiabopatop-
HOH paboThl, YCTHOTO
orpoca.

1-59

MPUBOJIUTh MPUMEPHl MPAKTAYE-
CKOTO HCTIOJh30BaHMs (PU3NUECKUX
3HAHUW: 3aKOHOB MEXAaHUKH, Tep-
MOJMHAMHUKHA U DJIEKTPOJAMHAMUKHU
B DHEPreTHKE; PAa3JIUYHBbIX BHUIOB
ANEKTPOMATHUTHBIX U3JIyYEHHU I
JUISL pa3BUTHUSL Paguo- U TEJIEKOM-

MPUBOJUT MPUMEPHI MPAKTH-
YECKOT0 HMCIONb30BaHUs (u-
3UYECKUX 3HAHUU

DKCIEpTHOE OIIEHUBA-
HUE:  MPAKTUYECKOTro
3amanus, Jabopatop-
HOW paboThl, YCTHOTO
orpoca.

1-59

23




MYHUKAIMi, KBAaHTOBOW (PU3HKH B
CO3JJaHUU SIJICPHOM DHEPIreTHKH,
J1a3epoB;

OK 01,

OK 02,

OK 04,

OK 09

BOCIIPUHUMATh U Ha OCHOBE TIOJY-
YEeHHBIX 3HAHUH CaMOCTOSTEIBHO
OIICHUBATh WH(OPMAIIUIO, COJIEp-
Karryrocss B coobmienusx CMU,
WuTepHere, HAYYHO-TIOMYJISIPHBIX
CTaThiX;

OK 01,

OK 02,

OK 04,

OK 06,

OK 09

BBICKa3bIBa€T CBOIO TOYKY
3peHusi 1Mo (U3NYECKOH HH-
dbopmanmu, MOTYYCHHOH U3
Pa3INYHBIX HCTOYHHKOB

DKCIEepTHOE OlIEHUBa-
HHE:  IPAKTHYECKOTO
3agaHusd,  Jiaboparop-
HOH pabOTHI, YCTHOTO

orpoca.
1-59

3HAHUA:

CMBICII TIOHATUH: (U3NUECKOE SIB-
JICHHE, THUIIOTe3a, 3aKOH, TEOpPHS,
BEILIECTBO, B3aMMO/JICHCTBHE, DJICK-
TPOMarHUTHOE II0JIe, BOJHA, (¢o-
TOH, aTOM, aTOMHO€ AP0, HOHU3U-
pyIOIIMe  HW3Iy4eHHs, IUIAHETa,
3Be3ma, CojHeuHas CcHCTEMa, Ta-
JaKTuKa, BcemeHHast;

OK 01,

OK 02,

OK 04,

OK 09

3HaeT CMBICT (DU3HYECKUX
MOHSATHI ¥ TEPMHHOJIOTHIO

DKCIEepTHOE OlIEHUBa-
HHE:  IPAKTHYECKOTO
3ajaHus, Jiabopatop-
HOM pabOTHI, YCTHOTO

orpoca.
42,43,45,51,55,58,59

CMBICT (PU3NYECKUX BEJIMYHUH: CKO-
pOCTb, YCKOpEHHME, Macca, CHIIa,
UMIyJabC, paboTa, MeXaHHWYyecKas
SHEPIus, BHYTPEHHsS SHEprusi, ab-
COJIIOTHAsl TEMIIepaTypa, CpeaHss
KMHETUYECKash DHEpPrus YacTULl
BEILIECTBA, KOJIUYECTBO TEIJIOTHI,
JJIEMEHTApHbIN JJIEKTPUYECKUN
3apam;
OK 01,
OK 02,
OK 04,
OK 09

MMOHUMAET CMBICT  (pu3nUe-
CKHUX BEJTUYNH

DKCIEpPTHOE OlICHUBA-
HUE:  MPaKTHYECKOTro
3ajaHus, Jiabopatop-
HOH paboThl, YCTHOTO
orpoca.
9,13,22,31,32,39,

CMBICT (PU3MUYECKUX 3aKOHOB KJ1ac-
CHYECKOU MCXaHUKHW, BCEMHUPHOI'O
TATOTEHUS, COXPAHEHUS JHEPIHH,
UMITYJIbCA M DJIEKTPHUYECKOTO 3apsi-
Ja, TEPMOJUHAMUKH, SJIEKTpOMar-
HUTHOM MHAYKINH, poTodddekra

IIOHUMACT CMBICI (I)I/I3I/I‘-Ie-
CKHX 3aKOHOB

DKCIEpTHOE OLIEHUBa-
HUE:  TPAKTHYECKOTO
3agaHus, Jlaboparop-
HOM paboThl, YCTHOTO
orpoca.
9,13,22,31,32,39,
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OK 01,
OK 02,
OK 04,
OK 09

42,43,45,51,55,58,59

BKJIaJI POCCHHCKHX ¥ 3apyOe)HBIX
YUEHBIX, OKa3aBIIMX HamOOJbIICce
BIIMSIHUE HA Pa3BUTHE (DUBUKH;

OK 01,

OK 02,

OK 04,

OK 06,

OK 09

OPHEHTHPYETCS B JIOCTHKE-
HHAX  YUCHBIX, OKa3aBIINX
HauOoJplIee BIMSHUE Ha
pa3BuTHE (QU3UKH

DKCIIepTHOE OLIEHUBA-
HUE:  NPAKTUYECKOTO
3ajaHus, Jlaboparop-
HOM paboThl, YCTHOTO

orpoca.
1-59
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