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1.INIOACHUTEJIbBHASA 3AIIMCKA

1.1. O0mas xapakTepucTHKa y4eOHO JUCUMILIHHbI

B ocHoBe yueOHON nucnumianHbl Pu3MKa JKUT yCTAaHOBKA Ha (hOpMUpOBaHHE Y
00y4yaeMbIX CUCTEMbI 0Aa30BbIX NOHATUI (GU3UKU U NPEACTABICHUN O COBpEeMEHHON (hru3nyeckoi
KapTHHE MHpa, a TaKKe BbIPAaOOTKA yMEHUH NPUMEHATHh (U3MUYECKHEe 3HAHHUA Kak B
npodeCCHOHATBLHOM IEATENILHOCTH, TaK U JUISI PEILICHHUS KU3HEHHBIX 3a/1a4.

MHorue moyioxeHusi, pa3BUBaeMble (PU3UKON, pacCMaTPUBAIOTCS KaK OCHOBA CO3JAaHUS U
UCTIOJIb30BaHUST MH()OPMAIIMOHHBIX U KOMMYHHKanMOHHBIX TexHonoruit (MKT) — omnoro u3
Hau0OoJ1ee 3HAUMMBIX TEXHOJIOTMUECKUX JIOCTHKEHUN COBPEMEHHON LIUBUIM3ALUH.

@usuka gaerT KIOY K IIOHMMAaHUI MHOTOYMCIEHHBIX SIBICHHMH M IPOLIECCOB
OKpY’KalolIero Mupa (B €CTECTBEHHOHAYYHbIX OO0JAcTAX, COLMOJIOTUH, SKOHOMHKE, S3BIKE,
autepatrype u ap.). B ¢usuke dopmupyrorcs MHOTHE BUIBI AESATEIbHOCTH, KOTOPbIE HMMEIOT
MeTalpeIMETHbIN Xapakrep. K HUM B nepByI0 ouepeib OTHOCATCS: MOJIEIMPOBAHUE OOBEKTOB U
IPOIIECCOB, MPUMEHEHNUE OCHOBHBIX METOJIOB TO3HAHUS, CHCTEMHO-MH(OPMAIIMOHHBIA aHAIN3,
dopMynupoBaHUE THUIIOTE3, aHAIW3 M CHHTE3, CpaBHEHHE, O0O0OIIeHWE, CHCTEeMaTH3alus,
BBISIBIICHHE TMPUYMHHO-CIICJCTBEHHBIX CBSI3€H, IMOWCK AaHAJIOTOB, YNpPaBIeHHE OOBEKTAMH U
npoueccamu. VMIMEHHO 3Ta IUCHHUILIMHA TO3BOJISIET IIO3HAKOMWTH CTYJIEHTOB C HAy4YHBIMHU
METOJaMH O3HAHUS, HAYYUTh UX OTINYATh TMIIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

du3nka uMeeT 04eHb 00JIBIIOE U BCEBO3PACTAIOILEE YUCIIO MEXAUCIUIIMHAPHBIX CBA3EH,
IIPUYEM Ha YPOBHE, KaK MOHATUIHOIO amnmapara, Tak 1 UHCTpyMeHTapus. Cka3aHHOE I03BOJISET
paccmaTpuBaTh (U3UKY KaK METAAMCLUUIUIMHY, KOTOpasl MPeAOCTaBISAET MEKAUCLUIUIMHAPHBINA
A3BIK JJIs1 OIIMCAHUs HAyYHOW KapTUHBI MUpA.

@usnKa SBISETCS CUCTEMOOOPA3YIOMNM (PaKTOPOM ISl €CTECTBEHHOHAYYHBIX YIEOHBIX
JCIIATUTMH, TTOCKOJIBKY (DM3MYECKHe 3aKOHBI JIeKAT B OCHOBE COJACP)KaHUS XMMHUHU, OMOJIOTHH,
reorpauu, aCTPOHOMHUU U CIIEUUATbHBIX JUCIUIUINH (TEXHUYECKas MEXaHHUKa, IEKTPOTEXHUKA,
AIIEKTPOHMKA U Jp.). YueOHas aucuumianHa Pu3nka co3qaeT yHUBEpCcaabHY0 0a3y JUlsl U3y4eHUs
oOmienpodeccuoOHaNbHBIX M CHENMaJbHBIX JMCLUUIUIMH, 3aKjajapiBasg (yHIAMEHT JJis
HOCJEYIONEro 00y4eHus CTyIEHTOB.

OO6nanas TOrMUECKO CTPOMHOCTBIO U OMUPAsiCh Ha HKCIIEpUMEHTAIbHbIE (DAKThI, yueOHas
mucuuiuinHa dusmnka GopMHpPYET y CTYAEHTOB NMOAJMHHO HaydHOe MHpoBO33peHue. dusnka
ABJIIETCS OCHOBOM YU€HHUS O MaTepHaIbHOM MHpPE U peliaeT mpodeMbl 3TOro MHpa.

1.2. MecTo y4eOHOM TUCHUILINHBI B y4eOHOM IIaHe

VyeOnass nucuumumHa @Ousuka sBisercs  (YHIAMEHTOM  €CTECTBEHHOHAYYHOI'O
00pa30BaHus, €CTECTBO3HAHNS U HAYUHO-TEXHUYECKOTO MpoLecca.

du3nka Kak Hayka HMeeT CBOeHl NpeaMeTHOM o001acThio 00IIMe 3aKOHOMEPHOCTH
OPUPOIBI BO BCEM MHOI0oOpa3uM SBICHUM OKpY)KAIOLIEro Hac Mupa. XapakTepHble s
COBPEMEHHOM HAayKM HMHTEIPAallMOHHBIE TEHACHLUU IPHUBEINU K CYLHIECTBEHHOMY DPACIIMPEHHUIO
o0BbeKkTa (pU3MUEeCKOro ucciae10BaHus, BKIIIoUas KOCMUYECKUe SIBJICHUS (acTpopU3nKa), SIBICHUS
B Henpax 3emu W IiaHeT (reodus3uka), HEKOTOPhIE OCOOCHHOCTH SIBIIGHWM >KHBOTO MHpa U
CBOICTBa KUBBIX 00BEKTOB (OMOPU3UKa, MOJIEKYsipHast OMOJIOTHs), UH(POPMAIIMOHHBIE CUCTEMBI
(MOYynpOBOJHMKY, Ja3epHass W KpUOTeHHas TeXHHKa Kak ocHoBa OBM). ®usuka crana
TEOPETUYECKOU OCHOBOM COBPEMEHHOU TEXHUKU U €€ HEOThEMIIEMON COCTaBHOM YaCThIO.



OcHoBHO 3amaueil u3yueHus GU3HKU ABISIETCS (DOPMUPOBAHKME U PA3BUTHE y YUCHUKA
HAyYHBIX 3HAHUA W yMEHHUH, HEOOXOMUMBIX [UIsi TOHWMAHHS SIBICHHH U MPOIIECCOB,
MPOUCXOISIINX B IPUPOJIE, OBITY, JUISI IIPOIOJDKEHUS 00pa30BaHMS.

CopepkaHue KaxJI0T0 pa3jielia BKIYaeT TEOPETUICCKUN U MPAKTUKO-OPUEHTHPOBAHHBIN
MaTepua, peain3yeMblil B (popMe TEKIMOHHBIX, MTPAKTHYESCKUX U JIA0OPATOPHBIX 3aHSITHIA.

B nporpamme yureHbl OCOOEHHOCTH cojepxaHHus OOydeHHs IO CIEeHUaIbHOCTAM
TexHoyioruaeckoro npoduiis B yupexaeHusx CI10.

B yuebnom mmane IIIICC3 mecro ydeOHO#M mucumrumiHbel Pu3nka — B COCTaBe
00111e00pa30BaTeIbHBIX yYU4E€OHBIX AUCIHUIUIMH TI0 BBIOOPY, (GopMUpyEeMBIX M3 00s3aTeIbHBIX
npeaMeTHbix oonacreit ®I'OC cpennero o0mero oo6pa3oBaHuUs.

1.3. Hean u 3aaa4y JMCHUILIMHBI, Pe3yJIbTAThl 0CBOCHUSI COACP/KAHUA TUCHUTIINHBI

Copepxanre nmporpamMmbl 001Ie00pa3oBaTeabHON TUCIUILUIMHB DHU3MKa HAMpaBIeHO Ha
JOCTHKEHHE CIENAYIONINX LeJIei:

. dopmupoBaHHe Yy O0O0y4aroIUMXcs YBEPEHHOCTM B LIEHHOCTH 0Opa30BaHUS,
3HAYMMOCTU (PU3MUYECKUX 3HAHUM AT COBPEMEHHOI'0 KBaJIM(HULIHMPOBAHHOIO CHELMAIMCTa IpU
OCYILECTBIICHUH €r0 Npo(ecCHOHANBHON e TeTbHOCTH;

. (opMHUpOBaHNE €CTECTBEHHOHAYYHOU I'PaMOTHOCTH;

* OBJaJeHHE cHenu(pUYecKord CHCTEMON (QHU3NYECKUX MOHATHH, TEPMUHOJIOTHEH H

CHMBOJIUKOM;
. OCBOCHHE OCHOBHBIX (DM3HUYECKUX TCOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEH;
. OBJIQJICHME  OCHOBHBIMM  METOJaMHM  HAYYHOTO  TIO3HAaHUA  HPUPOJBI,

UCNONb3yeMbIMU B (u3uke (HaOIroAE€HUE, ONMCAaHUE, WM3MEpPEHME, BBIIBUKEHUE THIIOTE3,
IPOBE/ICHUE SKCIIEPUMEHTA);

. OBJIaJICHUE YMEHHsIMH 00palaThlBaTh JaHHBIE HKCIEPUMEHTA, OOBSICHATH
IOJIyYEeHHBIE Pe3yJbTaThl, YCTAHABJIMBATh 3aBUCUMOCTH MEX1y (PU3MUYECKUMHU BEIMYMHAMHU B
Ha0JII0/Ta€MOM SIBJIEHUH, JI€1aTh BHIBOJIBI;

. (dbopMupOBaHUE YMEHUS peliaTh GU3NYECKUE 3a/1a4M Pa3HbIX YPOBHEH CIOXKHOCTH;

. pa3BUTHE T[I03HABATEIbHBIX HWHTEPECOB, HHTEIUIEKTYalbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Ipoliecce MPUOOPETEeHUsl 3HAaHUH C MCIOJIb30BAaHUEM Pa3IMYHBIX UCTOYHHKOB
UHPOPMALIUM COBPEMEHHBIX WH(GOPMAIIMOHHBIX TEXHOJOIMH; yMeHHH (opMyaupoBath u
00OCHOBBIBaTh COOCTBEHHYIO TIO3MLMIO IO OTHOLIEHWIO K (QHU3NMYecKod HH OpMaIuH,
MI0JIy4a€MOU U3 pPa3HBIX HCTOUYHUKOB;

. BOCIIUTaHHE YyBCTBA FOP/IOCTH 33 POCCUHCKYIO (PU3HUECKYIO HAYKY.

OcBoenue kypca «dusuka» npeanonaraeT peneHnue cieIyomnux 3aaa4:

. npuoOpeTeHne 3HaHU 0 (QyHIAMEHTAIBHBIX (PU3MUYECKUX 3aKOHAX, JIKAIIUX B
OCHOBE COBPEMEHHOH (U3NYECKOM KapTHHbI MHpa, NPUHLIUIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U IPOU3BOJICTBEHHBIX MTPOIIECCOB, O HAOO0JIee BAXKHBIX OTKPBITUSX B 007aCTH (DU3HKH,
OKa3aBIIUX ONPEIEIAIONIEE BIMSHUE Ha Pa3BUTUE TEXHUKU U TEXHOJIOTUHY;

° ITOHMMaHHEC (bHSH‘IGCKOfI CYIITHOCTHU ﬂBHeHHﬁ, MNpOABIAIOMUXCA B pPaMKax
HpOI/ISBO,Z[CTBCHHOﬁ ACATCIBHOCTH,
° OCBOCHHME CIIOCOOOB HCIOJIb30BAHUS (I)I/ISI/I‘-ICCKI/IX 3HaHUM A1 peIICHUA

MPAKTUYCCKUX U HpO(i)eCCI/IOHaJ'IBHI)IX 3aja4, 00BSICHEHUS ABIICHUN IpUpoabI, TPOU3BOJACTBCHHBIX
U TEXHOJIOTMYECKUX MPOIECCOB, MPUHILIUIIOB JAEHCTBUSI TEXHUYECKHX MPHOOPOB M YCTPOWCTB,
oOecrnieueHns 6€30IaCHOCTH MPOU3BOACTBA U OXPaHbl IPUPOIBI;



. dbopMHUpOBaHHE YMEHHI pemarh y4eOHO-TIPAKTHYECKUE 3a1addl (PU3NUECKOTO
coJiepKaHus ¢ y4€ToM MpoecCHOHATLHON HAalpaBIEHHOCTH;

. npruoOpeTeHre OmbiTa MO 3HAHUS M CaMOIIO3HAHMS, YMEHMH CTaBHTb 3aJaud U
pemarh mpoobseMsbl ¢ ya€ToM npodecCHOHATBHON HATPaBIEHHOCTH;

. ¢dopmMupoBaHHE yMEHUIH HCKaTh, aHAIM3HPOBATH W 00padaThHIBATh (PU3UUECKYIO
uH(popMalLrio ¢ y4€ToM MpodeccrnoHabHON HAPaBICHHOCTH;

. MOJArOTOBKAa OOy4aroUuMxcs K YCIEIIHOMY OCBOCHHIO IUCHMIUIUH U MOIYJei
npodeccuoHanbHOro IUKIa: POPMUPOBAHNE Y HUX YMEHUH U OMbITA JEATEIIbHOCTH, XapaKTePHBIX
uist  mpodeccuit/IoKHOCTe  CyXKallluX  WIM  CHEIHUAIbHOCTEW,  IMOJy4aeMbIX B
npodeCCHOHATBLHBIX 00Pa30BaTEIbHBIX OPTaHU3AIMSIX;

. NOJATrOTOBKAa K ()OPMHUPOBAHMIO OOMIMX KOMIIETEHUUH Oyaylero CrenuasuncTa:
caMo00pa3oBaHMs, KOMMYHUKAIMH, TMPOSBICHUS TI'PaXIaHCKO-MATPUOTUYECKON IO3UIIHH,
COTPYAHMUYECTBA, TPHUHATHS pEIICHHA B CTAaHAAPTHOM M HECTaHAAPTHOM CHTYyalUsX,
MPOEKTUPOBAHUS, MPOBEACHUS (U3NYECKUX u3MepeHud, 3ddexTuBHOrO u 6€30MacHOro
MCIIOJIb30BaHUsl PA3IMYHBIX TEXHHUUYECKUX YCTPOWUCTB, COOMIOACHUS MPAaBHI OXpaHbl Tpyda Mpu
pabote ¢ huznueckuMu npudopamMu u 000pyI0BAHUEM.

OcoOeHHOCTh (OPMUPOBAHUSI COBOKYIMHOCTH 3a7a4 HM3y4yeHUs (PU3UKU ISl CHUCTEMBI
cpeaHero mnpogecCHOHATHLHOTO O0pa30BaHMs 3aKIIOYaeTCss B HEOOXOTUMOCTH peau3alliu
NpoECCHOHAIBHONW ~ HAIPaBIEHHOCTH peIIaeMbIX 3adad, ydéra ocoOeHHOocTed cdepsl
NeSITeTLHOCTH OYIYIIMX CIIeIUAINCTOB.

OcBoenue conepxkaHusi y4yeOHOM aucHUILTUHBI Du3nka 00eCleynBaeT JOCTHKCHHE
CTYJECHTaMH CJIEAYIOUINX pe3yJIbTATOB:

JUYHOCHIHBIX:

o YYBCTBO TOPJIOCTH M YBAXKCHHS K HCTOPUM M JOCTIDKEHHSM OTEYECTBEHHOU
duznyecKoil HayKu;

. ¢u3nUecKn rpaMOTHOE MOBEJCHHE B MPO(ECCHOHATBLHON NEATEIFHOCTH U OBITY
npu 00paIeHny ¢ MpruOOopaMu U yCTPONCTBAMHU;

o TOTOBHOCTh K TMPOJOKCHHIO OOpa3oBaHHS M TOBBIIICHHS KBaTU(UKALUUA B
n30paHHON NMPodeCcCHOHATBHOM JEATEIPHOCTH W OOBEKTHBHOE OCO3HAHWE POJIH (PU3UUECKHUX
KOMIICTCHITUH B TOM;

o YMEHHE UCMOJb30BaTh JOCTH)KEHUS COBPEMEHHOM (U3MUECKOM Hayku U
(GU3NYEeCKUX TEXHOJOTMH Ui TOBBIIMICHUS COOCTBEHHOTO HMHTEIUICKTYaJIIbHOTO pa3BUTHS B
BbIOpaHHOU MpOo(ecCHOHANBbHON e TeNbHOCTH;

o YMEHHE CaMOCTOSITENIbHO J00bIBaTh HOBBIE A ceOsd (usnueckue 3HaHMA,
UCTIONB3YS ISl 3TOTO JOCTYITHBIE HICTOYHUKN MH(POPMAITNH;

. YMEHHE BBICTPAMBATh KOHCTPYKTHUBHBIE B3aUMOOTHOIIEHUS B KOMaHIE IO
pelIeHnto 001X 3a/1a4;

. YMEHHE YNPAaBJIATh CBOEW IMO3HABATENBHOM JIESITEIBHOCTBIO, TMPOBOJIHUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEIJIEKTYaIbHOTO Pa3BUTHS,

MemanpeomMemHpix:

. WCTIOJI30BAHKUE PA3JTUYHBIX BUJIOB MO3HABATEIBLHOM JEATEIBHOCTH ISl PEUICHUS

(I)I/I3I/I‘-ICCKI/IX 3aaa4, MPUMCHCHUEC OCHOBHBIX MCTOAOB IIO3HAHUA (Ha6HIOIIeHI/IH, OIIMCaHMu,
HU3MCPCHUA, 3KCHCpI/IMeHTa) AJI1 U3YUYCHUA PA3JIMYHBIX CTOPOH OKp}I)KaIOH_ICﬁ HeﬁCTBHTeHBHOCTH;

L HCIIOJIB30BAHUE OCHOBHBIX HWHTCJICKTYAJIbHBIX onepaunﬁ: ITOCTAaHOBKHM 3aJa4H,
(I)OpMYJ'II/IpOBaHI/ISI THUIIOTE3, aHaJl3a U CHUHTEC3d, CPABHCHUA, O606IJ_IGHI/I$I, cCucreMaTu3aliuu,



SIBJICHUS] TIPUYMHHO-CJICJICTBEHHBIX CBs3€H, MOKMCKa aHAIOroB, (OPMYJIUPOBAHUS BBIBOJOB IS
U3YUYEHHsI Pa3IMYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SIBICHUH M MPOLECCOB, C KOTOPHIMHU
BO3HUKAET HEOOXOUMOCTh CTAIKMBATHCS B MPOPECCHOHAITBHOM cdepe;

. yYMEHHUE T'€HEepUpOBaTh MJEU U ONpPENeNsATh CPEACTBA, HEOOXOAMMBbIE I MX
peanusanuy;

. YMEHHUE MHCII0Jb30BaTh pPa3IMYHbIE MCTOYHUKH JUId MOJy4YeHUs (U3NYECKON
UH(pOPMaLNH, OLIEHUBATh €€ JOCTOBEPHOCTD;

. YMEHHUE aHAIU3UPOBATh U MPEACTABIATh HHPOPMALIUIO B pa3IMUHbIX BUJAX;

. yYMEHUE MyOIMYHO MPEICTaBIATh PE3yIbTaThl COOCTBEHHOT'O UCCIIEIOBaHUS, BECTH

JUCKYCCHH, JIOCTYIIHO M TapMOHHUYHO COYeTas CcoJAep)kaHHe M (OpPMBI IPEICTaBIsIEMON
nHpopmanuu;

npeomMemmvlx:

J c(OPMHPOBAHHOCTh TPEACTABICHUI O POIM M MecTe (U3UKH B COBPEMEHHOM
HAYYHOH KapTHHE MHUpa; MOHMMaHHWE (U3NYECKOH CYIIHOCTH HaOmomaeMbix Bo BceneHHOM
SBJICHUH, posii (pr3UKH B OPMHUPOBAHUU KPYro30pa U (PyHKIIMOHAIBHOW I'PaMOTHOCTH YEJI0BEKa
JUIS PEeLIeHUs] IPaKTUYEeCKUX 3a/1a4;

o BJIa/ICHUE OCHOBOIOJATraloIUMHU (PU3UUECKUMHU TNOHATHUSIMHU, 3aKOHOMEPHOCTSIMH,
3aKOHaMHM U TEOPUSAMH; YBEPEHHOE UCII0JIb30BaHUE (PU3MUECKONH TEPMUHOIOTUU U CUMBOJIUKHY;

J BJIaJICHHE OCHOBHBIMH METO/IaMHU HayYHOTO IO3HAHMSI, HCTIOJIb3YEeMbIMH B (PH3HKE:
Ha0JII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

. yMeHusl oOpaOaTeiBaTh pe3yibTaTbl HW3MEpPEHUll, OOHapyXUBaTb 3aBUCHMOCTb
MEX1YPU3UUECKUMU BEIMUNHAMU, OOBSICHSTD [TOJIyUE€HHBIE PE3YJIbTAThl U JA€JaTh BBIBOJIBI,

o c(OpPMHPOBAHHOCTb YMEHUS pellaTh (pU3NUECKUE 3a/1auu;

o c(OPMHPOBAHHOCTh YMEHHUS NPUMEHATh MOJYYEHHbIE 3HAHUSA JUIsI OObSICHEHMS

yCIIOBUHM TMpoTeKaHWs (PU3MYECKHX SBJICHWN B Mpupoje, npodeccroHanbHOl chepe u ans
NPUHITUSNIPAKTUYECKUX PEIICHUN B TTOBCETHEBHOM KU3HU;

. c(hOpMUPOBAHHOCTh COOCTBEHHOW TMO3UIIMM TI0 OTHONICHUIO K (PU3NUYECKOU
uH(pOpMaIK, TOTy4aeMON U3 Pa3HbIX HCTOYHUKOB.

1.4. PexomeHayeMoe KOJIMY€eCTBO YACOB HA OCBOEHHE MPOrPaAMMBbI AN CHUILINHBI:
MaKCHMaJIbHOM yueOHOI Harpy3ku oOyuatomerocs 157 (+17 UHauBuayanbHbIA IPOEKT) 4acoOB,
B TOM YHUCIIE:
00s13aTeJIbHOM ayTUTOPHOU y4eOHOM Harpy3ku odydaromierocs 145 gaca;
€caMOCTOATEebHOI paboThl oOyuatomerocs 12 yaca.

2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIHUILIUHBI
2.1. O0beM y4eOHOM IMCHUIIMHBI M BUAbI Y4eOHON padoThI

Buo yueonoii pabomut Oobvem uacos
MaxkcumanbHas yyeOHas Harpy3ka (Bcero) + MHauBuayaabHbIN 157+17
MPOEKT
Oo6s3aTesibHAsI ayUTOPHAs yueOHAasi HATPY3Ka (Bcero) 141
B TOM YHCJIE: -
JICKIIMOHHBIC 3aHATUA 78
nabopaTOpHBIE 3aHITHS -
MPAaKTUYECKHUE 3aHATUS 61




KOHTPOJIbHBIC PAOOTHI

KypcoBas pabota (poekT) (ecau npedycmompero)

MMPOMEKYTOYHASI aTTECTAIIHS 4
KOHCYJIbTaLUs 2
CamocrosiTesibHas padoTa o0yuyariierocs (Bcero) 12

[TpomesxyTouHas arrectanus B popme: nToropas oueHka (1 cemectp); sk3ameH (2 cemecTp)

2.2. TemaTuyecKkuii MJIaH U coJiep:KaHue YUeOHOMH THCUMILTHHBI

HaumenoBaHue pasjaeia

KoaunuyecTBO 4acoB Ha

pasaen

Aynu-
TOpHasi
padora,

yac

Camocro-
ATeNLHAs
padora,
gac

Tembl pa3aea

Bsenenue. ®usuka u
METO/bl HAYYHOI'O
MO3HAHUA

Tewma 1. ®u3uka — HayKa O pUPOJIE.
®uznueckue 3akoHbl. OCHOBHBIE
AIEMEHTHI (PU3NYECKON KapTHHBI MUDA.

Paznen 1. Mexanuka

12

Tema 1. OcHOBBI KMHEMATUKH (4 )

Tema 2. OcHOBBI TuHAMUKH (4 9)

Tema 3. 3akoHBI COXpaHEHHS B MEXAHUKE
(4 4)

Paznen 2. Monekynspaas
¢u3nKa ¥ TepMOAMHAMUKA

26

Tema 1. OCHOBBI MOJIEKYJISIPHO-
KMHETHUYECKOU Teopuu. M neanbHbli ra3

(10 9)

Tema 2.0cHoBbI TepMoauHaMuKu (10 9)

Tewma 3. ArperaTtHble COCTOSIHHS
BellecTBa U (ha3oBblie nepexosl (6 9)

Paznen 3.
DNeKTpOIUHAMHKA

38

Tema 1. Dnexktpudeckoe mose (8 )

Tema 2.3akoHbl mocTossHHOTO TOKa (10 1)

Tema 3.2nexTpruyeckuii TOK B
pa3nu4HbIX cpenax (6 1)

Tema 4. MarautHoe nose (8 )

Tema 5.9nekTpoMaruuTHas UHIYKIUS (6

9)

Paznen 4. Konebauus u
BOJIHBI

20

Tema 1.Mexanudeckue KOJIeOaHUsI U
BOJIHHI (8 1)

Tema 2. DnekTpoMarHuTHbIE KOJIeOaHUS
(12 9)

Pa3zgen 5. Onruka

20

Tema 1.ITpupoza cBeta (6 u)

Tewma 2.BonHoBEIE CBOIiCTBa cBeTa (8)

Tewma 3. CneruanbHasi TEOpUS
OTHOCHUTENIBHOCTH (6 1)




Pazgen 6. KBanrosas 11 1 Tema 1.KBantoBas ontuka (6 )
¢uznka
Tema 3.®Duszuka atoMHOTO siapa (5 1)
Paznen 7. Ctpoenue 10 1 Tema 1.Ctpoenue CoHEUHOU CUCTEMBI
Bcenennoit (6 9)
Tewma 2. DBomornust Beenennoit (4 4)
139 12
+2
KOHCYJIBT
anus
+4 TTA
Hroro 145 12 157

3. XAPAKTEPUCTUKA OCHOBHBIX BU10OB

YYEBHOU JEATEJBHOCTH CTYJIEHTOB

HaumenoBaHue pasieiia/TeMbl

Buabl yueOHbIX JAelicTBHIA

BBenenne. dusznka M METOAbI HAYYHOIO

IIO3HAaHUA

VYMeHNs NMOCTAaHOBKM IIeJeH NeATeIbHOCTH,
IJJAHUPOBAHUSI COOCTBEHHOM JESITCIBHOCTH
IS TOCTHIKEHHUS ITOCTABICHHBIX IICIeH,
MPEABUACHUS BOBMOXKHBIX PE3YJIBTATOB 3TUX
JICUCTBU, OpraHu3allid CAaMOKOHTPOJIS U
OLICHKU ITOJYYEHHBIX PE3YJIbTATOB.

PazButue crmocoOHOCTH SICHO M TOYHO
u3jaratb ~ CBOM  MBICIHM,  JIOTMUYECKHU
00OCHOBBIBaTh ~ CBOIO  TOYKY  3pEHMS,

BOCIIPUHUMATh W AaHAJU3UPOBATH MHEHHUS
co0eceTHUKOB, IpHU3HaBas IpPaBO JPYroro
YeJIOBEKa HA THOE MHEHHUE.

[TpousBenenue u3MepeHUs  (UINUECKUX
BEJIMYUH U OLICHKA IPaHUIbl MOTPEIIHOCTEN
U3MEPEHUM.
IIpeacraBnenre TIpaHULBl MOTPEIIHOCTEN
M3MEpEHUI PU NOCTPOEHUH TPapUKOB.
VYMeHue  BBICKa3blBaThb  TI'MIOTE3bl  JJIA
00BsICHEHUS HA0JII0/1aeMbIX SIBJICHUH.

YMmenue npeajiaratb MoACiIu SIBJICHUM.

Vka3zanue TpaHUI] MPUMEHUMOCTHU
(bu3MYECKUX 3aKOHOB.
N3noxeuune OCHOBHBIX MOJIOKEHUI

COBPEMEHHOM HAyYHOUM KapTHUHBI MHpA.
[IpuBeneHne npuMepoB BIUSIHUS OTKPBITHI B
¢uzuke Ha Tporpecc B TEXHUKE U
TEXHOJIOTMH IIPOU3BOJICTBA.

Hcnons3oBanue HMuTepHera mid mOHUCKa

uHpopMauu




Pazgen 1. Mexanuka

Tema 1. OCHOBBI KHHEMATUKHA

[IpeacraBieHre MEXaHUYECKOTO JBUKECHUS
TeJa YpaBHEHUSMH 3aBUCUMOCTH KOOPJAUHAT
Y NMPOEKIMENH CKOPOCTH OT BPEMEHH.
[IpencraBieHne MEXaHUYECKOTO JABUYKECHUS
Tena rpaduKaMy 3aBUCUMOCTH KOOPAWHAT U
MPOEKIMEH CKOPOCTU OT BPEMEHH.
OnpeneneHue  KOOPJAMHAT  MPOUJECHHOTO
MyTH, CKOPOCTH U YCKOPEHHsS Teja 0
rpadukaM  3aBUCHMOCTH  KOOpIWHAT U
MPOCKIUI CKOPOCTH oT BpPEMEHU.
OnpeneneHue  KOOpAWHAT  MPOUJECHHOTO
MyTH, CKOPOCTM MW YCKOPEHHsS Tejla II0
YpPaBHEHUSM 3aBUCHUMOCTH KOOpJIHUHAT U
MPOEKIUH CKOPOCTU OT BPEMEHHU.
[IpoBenenne  CpaBHUTEIBLHOIO  aHalIM3a
PaBHOMEPHOTO i PaBHOIIEPEMEHHOTO
JBYKCHUH.

Yka3zaHue MCIoIb30BaHUS MOCTYMATEILHOTO
Y BpalIaTeIbHOTO JIBUJKEHUM B TEXHUKE.
[Ipuobperenue ombpiTa pabOTHI B IpyMme ¢
BBIIIOJTHEHUEM  Pa3JIMYHBIX  COLMAJBbHBIX
poei.

Pa3paboTka BO3MOXHOW CHUCTEMBI ACHCTBUI
U KOHCTPYKIHU [UJISl IKCIIEPUMEHTAIBHOTO
OTpeIeTICHUsI KHHEMATHYECKUX BEIUYHH.
[IpeacraBnenne wuHPOpMaUM O BHAAX
JIBIDKEHUS B BUAC TaOJIHIIBI

Tema 2. 3akoHBI COXPAaHCHUA B MCXAHUKC

[IpruMmeHeHne 3aK0Ha COXPAHEHUsI UMITYJIbCa
JUIS BBIYMCIIEHUS] U3MEHEHUN CKOPOCTEN Tell
IIPY UX B3aUMOJECUCTBHUSX.

W3mepenne paboTel CHUT W HU3MEHEHHE
KUHETUYECKON YHEPIUM Tena.

Boeruucnenne pa®oTel CHJI M U3MEHEHUS
KUHETUYECKON YHEPIUM Tena.

Brrunciienre noTeHIaibHOM SHEPTUN TEN B
rPaBUTALMOHHOM IIOJIE.

OnpeneneHne  MOTEHUMATBHONM  HHEPruu
yapyro  1eOpMHUPOBAHHOTO  Tela IO
W3BECTHOM Jeopmaiiy 1 )KECTKOCTH Tela.
[Ipumenenue 3aKOHa COXpAaHEHUSA
MEXaHUYECKOW HSHEPrHuM TMPU  pacyerax
pe3ynpTaToB B3aUMOJICVCTBUI Ten
TPaBUTAIMOHHBIMA CWJIAMH W CHJIaMH

YIPYTOCTH.




VkazaHue rpaHuil NPUMEHMMOCTH 3aKOHOB
MEXAHUKH.

Vka3anue  y4eOHBIX JAMCLUHUIUIMH, IIpH
U3YYEHUHU KOTOPBIX HCIOJb3YIOTCS 3aKOHbI
COXpaHEHMs

Pazgen 2. Monekymnsipaas ¢pusnka u
TepMOJUHAMUKA

Tema 1. OCHOBBI MOJIEKYJISIPHO-

KMHETUYECKOM Teopuu. MneanbHslii ras.

Brinonnenue 9KCIIEPUMEHTOB,
CIy)KalUX4J1s1 000CHOBaHMS MOJIEKYIISIPHO-
kuHeTnueckoit reopuu (MKT).

Pemenue 3a1ay ¢ NpUMEHEHUEM OCHOBHOI'O
YpaBHEHUS MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH T'a30B.

OnpeneneHue MmapaMeTpoB BEIIECTBA B
ra3oo0pa3HOM COCTOSIHUM Ha OCHOBAHHH
YpaBHEHUSI COCTOSHUSL MJI€aJIbHOrO rasa.
Omnpenenenve mnapaMeTpoB BeEIllECTBA B
ra3o00pa3HOM COCTOSIHUM U ITPOUCXOJSAIINX
nporeccos 1o rpadgukam 3asucumoctu p (T),
V(T), p (V).

DKCIepUMEHTAIBHOE HCCJIEI0BAHHE
sapucumoctt p (T), V (T), p (V).
[IpencraBnenne B Buae  IpadukoB
H30XOPHOTO, 1300apHOTO u
M30TEPMUYECKOTO MPOIIECCOB.

Beruucnenue cpenHen KMHETHUYECKOU
SHEPrUM TEIUIOBOTO JBMXKEHUS MOJEKYJ IO
M3BECTHOU TeMIIepaType BEIIECTBaA.
BeickaspiBaHue rUNoTe3 s OOBSICHEHUS
HaOJI0aeMBbIX SBJICHUNA. YKa3aHUE TpaHUI]
IIPUMEHUMOCTH MOJEIN «UACAIBHBIN ra3» u
3akoHOB MKT

Tema 2.0OCHOBBI TEPMOJIMHAMUKH

WU3mepenne  KonuuecTBa  TEIUIOTHI B
nporeccax TEeIUIoNEepeIayu. Pacuer
KOJIMYECTBA TEIJIOTHI, HEOOXOAUMOTro IJis
OCYILECTBIIEHHS 3aJaHHOIO IIpolecca C
TeIUIonepe1adei. Pacuer WU3MEHEHHUs
BHYTPEHHEH DJHepruu Tea, paboTel H
IIEPEJaHHOTO  KOJMYECTBA  TEIUIOTBI €
HCII0JIb30BAaHNEM IIEPBOTO 3aKOHa
TEPMOJUHAMUKHU.

Pacuer paboThl, COBEpIIEHHON ra3oMm, IO
rpaduky 3aBucuMocTup(V).

Bbruncnenne paboThl rasza, COBEPLIEHHOM
IIPY U3MEHEHUU COCTOSHUSA 110 3aMKHYTOMY




nukiy. Beruncnenne KIIZL npu coBepiiennn
ra3oM paboThl B THpoleccax H3MEHEHHs
COCTOSHMS [0  3aMKHYTOMY  LIHKIY.
OOmbsicHeHue IIPUHIUIIOB JENCTBUSA
TEIUIOBBIX MamuH. JleMOHCTpanus poiu
(GU3uKN B CO3/JaHMM M COBEPILIEHCTBOBAHHU
TEIUIOBBIX JBUTATEIIEH.

W3noxeHne CyTH 3KOJIOTMYECKUX MpoOIieM,
00YCIJIOBIICHHBIX paboToii TEIJIOBBIX
JBUraTeiael W MNpeUIoKEHHEe IyTH UX
peuieHus. YKa3aHue rpaHul NPUMEHUMOCTH
3aKOHOB TEPMOJMHAMHUKH. YMEHHE BECTH
JMAJIOT, BBICIYLIMBAaTh MHEHUE OIIIOHEHTA,
y4acTBOBaTb B JUCKYCCHM,  OTKpPBITO
BBIPaXaTh U OTCTAUBaTh CBOIO TOUKY 3PECHHUS.
VkazaHue  y4yeOHBIX  JUCHMIUIMH, IIpH
U3Y4EHUH KOTOPBIX MCIOJIB3YIOT Y4eOHBIN
Matepuan «OCHOBBI TEPMOAMHAMUKI

Tema 3. ArperaTHble COCTOSIHUS BEIIECTBA
1 (a3oBble EPEXObI

N3smepenne BiaxxHoCTH Bo3nyxa. Pacuer
KOoJIn4dyeCcTBa TCIIJIOTHI, H€O6XOI[I/IMOFO JUUIA
OCYLIECTBIICHUS npoiecca nepexojaa
BEIIIECTBA U3 OJIHOTO arperaTHOr0 COCTOSHUS
B JIpYyroe.

DKCIepUMEHTAIBLHOE HCCIIeIOBaHNE
TEIIOBBIX CBOMCTB BEIIECTBA.

IIpuBeneHne  npuMepoB  KaMWJLISPHBIX
SBJICHUH B OBITY, IPUPOJE, TEXHUKE.
HccnenoBanme MEXaHWIEeCKIX
CBOMCTBTBEP/IbIX Te. [IpumeHenue
(bu3MYECKUX MOHATHI U 3aKOHOB B y4eOHOM
MaTepuaie npoeccuoHaNIbHOTO XapakTepa.
Hcnons3zoBanue MuTepHeTa i moOHUCKa
nH(pOpMaIU 0 pa3paboTKax U MPUMEHEHUSIX
COBPEMEHHBIX  TBEPABIX M  aMOpP(HBIX

MaTepHaioB

Pazgen 3. DnexTpoaunamMuka

Tema 1. Dnexkrpudeckoe more. Brrancnenue CUII B3aMMOJICHCTBUS
TOYCYHBIX DJIEKTPHUUECKUX 3aPSI0B.
Brrancnenue HaMPsKEHHOCTH

AIIEKTPUYECKOTO NOJIS OHOTO U HECKOJIBKUX
TOYCUYHBIX JSJICKTPUUYCCKUX 3apsAa0B.
Bbruncnenne mnoTeHnuana 3JI€KTPUYECKOrO
IIOJIA OAHOI'O M HECKOJIBKHX TOYCYHBIX
ANEKTPUIECKUX 3apsJI0B. N3mepenune
Pa3HOCTH MTOTEHILINAJIOB.




N3mepenne sHepruu 3JIEKTPUUYECKOTO MOJIs
3apsSKEHHOT0 KOHJIEHCATOPA.
Boruncnenue 3Hepruu 31€KTPUYECKOTO MO
3apsKEHHOI'0 KOHEHCATopa.
Pa3paboTka miaHa W BO3MOXKHOW CXEMbI

NeUCTBUI AKCIEPUMEHTAIHHOTO
onpeneacHus AIEKTPOEMKOCTH
KOHJIEHCATOpa u JUAJICKTPUICCKOM

MIPOHUIIAEMOCTH BEIIECTBA.
[IpoBenenne  CpaBHUTEIBHOTO  aHAIM3a
IPaBUTAIMOHHOTO M 3JIEKTPOCTATUYECKOTO
mojeH

Tema 2. 3aK0OHEBI TIOCTOSIHHOI'O TOKA.

H3mepenne MOIIHOCTH  DJIEKTPUYECKOIO
toka. WM3mepenune DJIC u BHYTPEHHETO
COMPOTUBIICHUS UCTOYHHUKA TOKA.

BreimonHenne pacueToB  CHIIBI  TOKa H
HANPSDKCHUH Ha ydYacTKax JJICKTPUUYCCKUX
LETICH. OObsicHeHue Ha npumepe
IEKTPUICCKON IIETH C IBYMSI HCTOYHUKAMH
toka (OJIC), B KakoM cllyyae HCTOYHHUK
AIIEKTPUYECKON SHEPTrUU paboTaeT B PEKUME

reHeparopa, a B KakOM - B PEKUME
moTpeOuTeIIs.
Omnpenenenue TEeMIIEPaTypPhl HUTH

HakalIuBaHusA. V3MepeHne 3JIeKTPUYECKOro
3apsija JIEKTPOHA.

Tema 3. DnekTpudeckuii TOK B pa3iIMuHbIX
cpenax

[IpoBenenne  CpaBHUTEIBHOTO  aHAJIM3a
MOJYNPOBOIHUKOBBIX JUOJOB U TPUOIOB.
CHsATHE BOJBTAMIIEPHOM XapaKTEPHUCTUKHU
IMoJa.

Ucnonb3oBanue HMHTEepHeTa g IOMCKA
uH(pOpMallUd O TEPCHEeKTHUBAX Pa3BUTHS
ITOJIYIIPOBOJTHUKOBOU TEXHUKH.

YcraHoBKa NPUYUHHO-CIIEICTBEHHBIX CBA3€EH

Tema 4. MarautHoe moJie.

N3MepeHre WHIYKIIMM MAarHUTHOTO TOJIA.
Belunciienne  cui,  IEUCTBYIOIIMX  Ha
MMPOBOJHUK C TOKOM B MAarHUTHOM IIOJE.
Belunciienne  cui,  IEUCTBYIOIIMX  Ha
JNEKTPUYECKUM  3apsl, JBWKYILUUNCS B
Mar"HuTHOM MOJIe.

OObscHeHne MIPUHIMUIIA NEUCTBUSA
reHepaTopa 3JIEKTPUYECKOTO
TOKAMAJIEKTPOU3MEPUTETBHBIX ~ TIPHOOPOB.
OObsicHEeHHEe TIPUHIIMIIA JIEUCTBUS Macc-
cnektporpada, yckopuTenend 3apsHKEHHBIX




gactuil. OOBsICHEHUE POIX MATHUTHOTO TOJIS
3emiii B JKM3HU PACTEHUU, >KUBOTHBIX,
yeoBeKa.

Tema 5.25eKTpoMarHuTHas: UHIYKIIHS.

Uccnenoanue siBICHUIN 3JEKTPOMArHuTHOM
WHIYKIIAWA, CAMOUHTYKITHH.

Brruucienue s3Hepruu MarHUTHOTO TTOJIS
[IpuBenenre TNPUMEPOB  MPAKTHYECKOTO
MIPUMEHEHHUS U3YyUYCHHBIX SIBJICHUH, 3aKOHOB,
puOOpPOB, YCTPOHCTB.

[IpoBeneHne  CpaBHUTEIBHOTO  aHAIM3a
CBOMCTB 3JIEKTPOCTATUYECKOTO, MATHUTHOTO
Y BUXPEBOTO AJIEKTPUUECKUX MOJIEH.
OObsicHEeHHe Ha TpUMEpPe MarHUTHBIX
SIBJICHUH, rnovyemMy (1076371°9% MOJKHO
paccMaTpuBaTh Kak METAIUCIHUILTUHY

Paznen 4. Kosnebauus v BOJHEI

Tema 1.Mexannueckue KojeOanus

HccnenoBanne  3aBUCUMOCTH  IE€pUoOAa
KOJIeOaHWIT MaTeMaTUYEeCKOr0 MasSTHUKA OT
Cro AJinHbl, MaCChl U aMIIJIMTY/1bl KOJIe6aHI/II7L
HccnenoBanne  3aBUCUMOCTH  TEpUOAA
Kosie0aHuil rpy3a Ha MPY>KUHE OT ero Macchl
U OKECTKOCTH TMpPYXHUHBL.  Bbluncienue
nepuofa  KoilebaHWi  MaTeMaTH4eCKOro
MasATHHUKa IO HU3BCCTHOMY 3HAUCHUIO Cro
JUIMHBL. Bpluncnenue nepuoja kosieOaHU
rpy3a Ha IIPY>XUHE I10 U3BECTHBIM 3HAYCHUIM
€ro0 MacChl U  JKECTKOCTH  IIPYKUHEL
BripaboTka  HaBBIKOB BOCTIPUHUMATH,
aHaIIM3UPOBATh, nepepabaThIBaTh u
MPeIbABIATH UHPOPMAIIUIO B COOTBETCTBUHU
C TIOCTaBJICHHBIMU 3aJJa4aMHU.

[IpuBeneHre NpuMeEPOB aBTOKOJIE0ATEIbHBIX
MEXaHUYECKHUX CUCTEM. IIpoBenenue
Kiaccuukanuu koiebaHui

Tewma 3.25eKkTpOoMarHuTHEIE KOJIEOaHUs 1
BOJIHBI

Habmronenue OCLIMJUIOTpaMM
rapMOHUYECKUX KOJICOaHUN CHIIBI TOKa B
LENH.

H3mepeHne 27IeKTpOEMKOCTH KOHJIEHCATOpa.
W3Mepenne HHIYKTUBHOCTD KaTYIIIKH.
HccnenoBaHue SBIEHUS  DJIEKTPUYECKOTO
pE30HaHCa B MOCIIEI0BATEIbHOM LIEIH.
[IpoBeneHmne aHanoruu Mexy Gpu3nuecKuMu
BEJIMYUHAMU, XapaKTePU3YIOIUMHU
MEXaHHYECKYI0 M 3JEKTPOMAarHUTHYIO
KosieOaTenbHbIe CUCTEMBI.




Pacuer 3HaueHU CHIIBI TOKA U HAIPSIKEHUS
Ha 3JIEMEHTaX LENH EPEMEHHOIO TOKA.
Uccnenosanue MPUHLIUIIA JEACTBUSA
Tpancpopmaropa. MccnepoBanue npuHIKIA
JIEHCTBUS TEHEPATOPa IEPEMEHHOT0 TOKA.
Hcnonp3oBanne MHTepHeTa Uil IOHUCKA
MHpOpMALlUd O COBPEMEHHBIX CIIOCO0axX
nepesadn EKTPOIHEPIUH

Tema 4.9nekTpoMarHuTHBIC KOJIeOaHuUs
BOJIHBI.

OcymecTBienue paauronepenadn u
pamuonpuema.  MccienoBaHnue — CBOKCTB
9JICKTPOMArHUTHBIX BOJH C  [OMOIIBIO
MOOUITBHOTO TenedoHa.

PazBuTe 1EHHOCTHOTO  OTHONICHUS K
U3y4aeMbIM Ha ypokax (pu3uKu oObeKTaM |
OCBanBaEcMbIM BUJIAM NESITETbHOCTH.
OOBsICHECHHE TPHHIUIHAIBHOTO Pa3IndHsI
OPUPOJBI  YIPYTUX W 3JICKTPOMArHUTHBIX
BOJH. H3n0KeHHME CyTH OKOJOTMYECKHX
po0JIeM, CBSI3aHHBIX C AJIEKTPOMArHUTHBIMU
KOJICOaHUSIMU 1 BOJTHAMM.

OOBsICHEHHE POJIH DJICKTPOMArHUTHBIX BOJIH
B COBPEMEHHBIX HCCIICIOBaHUAX BeeaeHHoi

Pa3gen 5. Ontuka

Tema 1.IIpupona csera

IIpumeHeHHne  Ha  NpPAaKTHMKE  3aKOHOB
OTPaKEHUSI W TMPEJIOMIICHUS CBETa IpHU
peIIeHrun 3a/1ad4. Ornpenenenue
CIIEKTPANIbHBIX TPaHUI] YYBCTBUTEIBHOCTH
YeJI0BEUECKOro Iiiasa.

YMeHue cTpouTh M300pakeHUs MPeIMETOB,
JlaBaeMbl€ JTMH3aMH.

Pacuer paccrosHMs ~OT  JMH3BI 10
M300pakeHUs TIPEeIMETA.

Pacder onTryeckon CHUJIBI JIMH3BI.
N3mepenne poKyCHOTO pacCTOSTHUS JTUH3HI.
UcnbiTanue  Moaene  MHKpocKoma U
TeJIeCKOoIa

Tema 2.BoiHOBEIE CBOIICTBA CBETA.

HaGntonenue  siBneHust  MHTepdepeHIuu
AJIEKTPOMArHUTHBIX BOJIH.
HaGnronenue SBJICHUS TQpakIuu
AIIEKTPOMArHUTHBIX BOJIH.
HaOmronenne SIBIICHUS MOJISIPU3AITIT
AIIEKTPOMArHUTHBIX BOJIH.
N3MepeHre UIMHBI CBETOBOM BOJIHBI 10
pe3yabTaTaM HaOJII0ICHHS




aBneHus  uHTepdepeHumu. Habmonenue
aBneHus Audpakuuu cBera. Habmioxenue
SBJICHHUS TOJISIPU3ALMN M JHUCIIEPCUN CBETA.
[Touck paszmuuuidi U CXOACTBA MEKIY
JU(PPaKLIMOHHBIM u JHMCIIEPCUOHHBIM
CIEKTpaMH.

[IpuBenenue mnpuMepoB  TOSBICHHUA B
OPUPOJE U MHCIOJIB30BAaHUA B TEXHHKE
ABNCHUA  uMHTepdepeHuuyu, Audpaxiuu,
NOJspU3allMd WU JHWCIEPCHU  CBETa.
[lepeuncienne METOAOB MO3HAHMUS, KOTOPbIE
UCTIOJIB30BaHbl TP M3YYEHUH YKa3aHHBIX
SABJICHUI

Paznen 6. DnemMeHThI KBaHTOBOM (DM3UKH

Tema 1.KBanroBas onTuka.

HaGmronenue (hOTORIEKTPHUUECKOTO
apdekra. OObsicHenne 3akoHOB CToNIeTOBA
HAa OCHOBE KBaHTOBBIX MPECTABICHUH.
Pacyer = makcuManbHOW ~ KMHETHYECKOM
SHEPTUU JJIEKTPOHOB npu
dhoToanexkTpuueckoM dddexre.
Omnpenenenre pabOTHl BBIXO/A IEKTPOHA MO
rpaduKy  3aBHCHMOCTH  MaKCHMaJbHOU
KMHETUYECKOW SHEPTUU (POTOIIEKTPOHOB OT
4acTOThl cBeTa. M3mepenue paboThl BHIXOAA
AIIEKTPOHA.

[lepeuncienne nPUOOPOB YCTAHOBKH, B
KOTOPBIX TPHUMEHSETCS OC3WHEPIIMOHHOCTh
dboTtorddekra.

OObsacHeHue KOPITYCKYJISIPHO-BOJTHOBOTO
Jyaau3Ma CBOMCTB (DOTOHOB.

OObsicHeHHE poJIM KBAaHTOBOW ONTHUKH B
pa3BUTHUU COBPEMEHHOU (pU3UKH

Tema 2.®duszuka aTOMHOTO fAJIpa.

Hab6nronenue TpekoB anbda-yacTuil B Kamepe
Bunbcona.  PeructpupoBanme — simepHBIX
M3JIy4EHHUH C IOMONIBIO cueTurKa I 'eirepa.
PacueT sHepruu cBs3M aTOMHBIX sIZIEP.
OmnpeneneHue 3apsja U MaccOBOIO YHCIA
aTOMHOTO  f1pa,  BO3HHUKAIOIIETO B
pesyiabTaTe  paJMOAKTHBHOTO  pacraja.
Beruucnenune sHepruu, ocBoOOXIaromeics
IIPH PaJOAKTUBHOM pacmaje.

Omnpenenenre NpoAYKTOB SAEPHON peakluu.
Brruncnenue sHepruu, ocBOOOXKAaromiencs
OpU  SIEpHBIX  peaknusix. [loHmMaHue
PEUMYIIECTB U HE/I0CTAaTKOB




UCIIOJIb30BaHUs aTOMHOMU SHEPIUU
HOHU3UPYIOLLINAX H3JIyYECHHU I B
IIPOMBILLIICHHOCTH, MEIULIUHE.

W3noxeHne CyTH SKOJIOTUYECKUX MPOOIIEM,
CBSA3aHHBIX C OHMOJOTMYECKUM JEWCTBUEM
PaAOAKTUBHBIX U3TyYEHUH.

[TpoBenenue KaaccuPpuKauy MEeMEHTAPHBIX
YaCcTHI] o ux buznyeckum
XapaKkTepuCTHKaM (Macce, 3apsay, BpeMEHU
JKU3HH, CIIUHY U T.J.).

IloHnMaHue IEHHOCTEN HAYYHOI'O ITO3HAHUSA
MUpa He BOOOIIE [T YETIOBEYECTBA B 1IEJIOM,
a I Kaxaoro oO0ydaromierocst JIMYHO,
LIEHHOCTEH OBJIAJICHUS METOJIOM Hay4YHOI'O
MO3HAHUS JJIs TOCTHXKEHHS ycIiexa B JTI000M
BH/JIE€ TPAKTUUECKOU EATEIbHOCTH

Paznen 7. Ctpoenne Beenennoit

Tema 1.Ctpoenne CoHEYHOM CUCTEMBI

HabGmonenne 3a 3Bezgamu, JlyHoil wu
IUIAHETaMU B TEJIECKOII.

HabntoieHue ComHEUHBIX MSATEH C MOMOIIBIO
TEJIECKOIa U COJTHEUHOTO dKpaHa.
Hcnons3oBanue WHTepHeTa s TOHCKA
M300paXeHU KOCMUYECKHX OOBEKTOB H
uHpopmanut 00  HUX  OCOOCHHOCTAX
OOcyxaeHne  BO3MOXKHBIX  CIICHApPHEB
spomonnn  Bceenennoit.  Mcnosb3zoBanue
WNHTepHera i1 MOMCKAa  COBPEMEHHOM
uHpopMalMu O pa3BUTHM  BceneHHOM.
Onenka HH(GOPMAIUH C TO3UIMU €€ CBOICTB:
JIOCTOBEPHOCTH, OOBEKTHUBHOCTH, MOJIHOTHI,
aKTYaJbHOCTHU U T..

Tema 2.9Boironus Beenennoit

Bbruncnenue sHepruu, ocBoOOXAaromiencs
IIpYU TEPMOSANEPHBIX PEAKIUAX.
@opmynIHpoBKa MpoOJEM  TEPMOSIEPHON

SHEPTETUKHU.
OObscHenue BIIVSTHUS COJIHEYHOM
AKTHBHOCTH Ha 3eMIJITIO.

ITonnmanue ponu KOCMHYECKHUX
HCCIICIOBaHUM, HX Hay4HOTO H

SKOHOMHUYECKOTO 3HAUCHUS.
OOcyXxneHne COBPEMEHHBIX THIIOTE3 O
npoucxoxaeHnu CoJIHEUHOW CHUCTEMBI
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TEMATHUKA UHANBUNY AJIBHBIX ITPOEKTOB
AKyCTHYECKHE CBOMCTBA IOJYIIPOBOHUKOB.
Acrepouapl.
AcCTpOHOMMS HAIIUX JHEH.
AtomHas ¢usuka. M3otonsl. [Ipumenenne paanoakTUBHBIX H30TOIIOB.
beckoHTaKTHBIE METO/IbI KOHTPOJIS TEMIIEPATYPBHI.
bunonspHele TpaH3UCTOPBI.
Bennuaiimme oTKpbITHS (PU3UKH.
B3rnsg Ha 3penue.
Buns anexrpuyeckux pazpsaon. Dnexrpuyeckue Pazpsast Ha Cnyx6e Uenoseka.

. Bcenlennas u remHas matepusl.

. T'onorpadust u ee [lpumenenue.

. Hudpakmus B Hameit XKuzuu.

. Kunxue Kpucramiel.

. Ucionb30BaHue 3J€KTPOIHEPTUH B TPAHCIIOPTE.

. Knaccugukanus u xapakTepucTUKH 3JI€MEHTAPHBIX YacTHUILL.

. KoHCcTpyKIIMOHHAs IPOYHOCTh MaTepUaa u ee CBsA3b CO CTPYKTYPOIl.
. KoHcTpykuus u Bubl ga3epos.

. Kpnoanexrponuka (MUKpPO3IEKTPOHUKA U XOJION).

. JIazepHbI€ TEXHOJIOTUU U UX UCIOIb30BaHUE.

. Maruutasie U3mepenuns (Ilpunnunset [loctpoenus [Ipubopos, CiocoObl M3mepenus

Marnutnoro Iloroka, Marautaoi Uuaaykuun).

. Metonsr Habmonenus U Peructpanumn PanuoaktuBubix Uznyuenuit M Yactu.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41].
42.
43,

MeTtoap! onpenesieHus IOTHOCTH.

MousHust — ra30Bbli pa3psj B IPUPOJHBIX YCIOBUSX.
Hyxineocunres Bo BeeneHHoi.

OnTHueckue sBJIEHUS B IPUPOJIE.

IIepeMEeHHBIN JIEKTPUYECKUI TOK U €r0 IPUMEHEHHUE.
IIna3zmMa — 4eTBepTOE COCTOSIHUE BEIIECTBA.
[Tnanersr ConHeynoit CUCTEMBI.
[TosrynpoBOIHUKOBBIE TaTYMKU TEMIIEPATYPBHI.
[TpuMeHeHne ANEPHBIX PEAKTOPOB.

[Tpupona peppomarnerusma.

[TpoOaembl 3K0I0THH, CBSI3aHHBIE C UCIIOJIb30BAHHEM TEIJIOBBIX MAIlIUH.
Pentrenosckue nyuu.

CBeT — nJIeKTpOMarHuTHas BOJIHA.

CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

CoBpemeHHas (pu3ndeckasi KapTuHa MHUpA.
CoBpeMeHHbIE CPECTBA CBS3H.

CornHIle — HUCTOYHUK KU3HU Ha 3EMIIE.
Tpancopmaropsi.

VnbTpa3Byk (IOJIy4eHHE, CBOMCTBA, MPUMEHEHUE).
VYrpaBisieMblil TEPMOSICPHBII CUHTES.

YckopuTenu 3apsKEHHBIX YacTHL.

®usuka u My3bIka.

bu3nIecKre CBONCTBa aTMOC(HEPHI.



45. YepHbI€ ABIPHI.
46. DNEKTPUUECTBO B KUBBIX OpPraHU3Max.

4.YYEBHO-METOJANYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECIHIHEYEHUE MPOT'PAMMBI

OcBoeHue mnporpaMMmbl y4yeOHOW IUCHMIUTUHBI «DU3MKa» MpearnoyiaraeT Hajaudue B
npodeccuoHanbHOM  00pa3oBaTEeNIbHOM  OpraHu3allid, pealu3yoleld  o0pa3oBaTeIbHYIO
nmporpammy cpeaHero obmero oOpaszoBanus B mpenenax ocBoeHusst OIIOIT CIIO na 0Gase
OCHOBHOTO 001iero o0pazoBaHusi, y4eOHOro KaOMHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTh
oOecreunTh CBOOOAHBIN 1ocTyn B VIHTEpHET BO BpeMsi ydyeOHOro 3aHSATHA U B NEPHOJ BHE-
y4eOHOI eATeTbHOCTH 00YUYaIOIINXCSl.

B cocraB kabunera (pu3uKu BXoIUT 1abopaTopus ¢ 1abopanTckoit komHatoil. [lomenienue
KabuHeTa (U3MKU JOJDKHO YIOBIETBOPATH TpeboBaHusM CaHUTApPHO-3MUAECMUOIOTHIECKUX
npaBui 1 HopMatuBOB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIIEHO TUIIOBBIM 000PY/I0BAaHUEM,
YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSX, B TOM YHCJIE CIICIUATU3UPOBAHHON yueOHOUH MeOeNbIo U
CpelacTBaMU OOYYeHHMsI, JOCTATOYHBIMU [IJISl BBINOJHEHUS TPeOOBaHUI YpOBHIO MOJITOTOBKU
oOyJaromuxcs.

B kabuHere MOMKHO OBITH MYJIBTUMEIUWHOE OOOPYIOBAaHHE, TOCPEICTBOM KOTOPOTO
YYaCTHHKH 00pa3oBaTEIbHOTO IPOIecca MOTYT IPOCMATPHUBATh BU3YaJIbHYI0 MH(OPMAIHIO IO
¢u3uKe, cozmaBaTh MPE3CHTAMH, BUICOMATEpHAIbl U T.II. B cocTaB y4eOHO-METOANYECKOTO U
MaTepHaIbHO-TEXHUYECKOT0 O00eCreueHrnst MporpaMMbl y4eOHOW AMCHUIUIMHBI «DU3nKay,
BXO/IAIT:

* MHOTO()YHKIIMOHAIBHBIN KOMILIEKC MPEToaaBaTes;

* HATJIS,AHBIE TTOCOOUS;

* UH(GOPMAIITMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

* JKPaHHO-3BYKOBBIE TTOCOOMS;

* KOMIUIEKT 3JIEKTpOCHA0KeHUsl KabuHeTa (PU3UKY;

* TEXHHUECKHUE CPENICTBA OOYICHUS;

* IGMOHCTpAIIMOHHOE 000pyaoBaHue (00IIero Ha3HAYEHUS U TeMaTUYeCKHe Ha0OPbl);

* 1abopaTopHoe 00opyaoBaHue (0OIIEro Ha3HAUYCHUS U TeMAaTUYeCKHEe HAOOPHI);

* CTaTUYECKUe, TUHAMUYECKHE, IEMOHCTPALIMOHHBIE U pa3aTOuHble MOJIEIH;

* BCIIOMOTaTeIbHOe 000pYA0BaHHE;

* KOMITJIEKT TEXHUYECKOM TOKYMEHTAllMH, B TOM YHCJIe ITacropTa Ha CpeacTBa 00yueHus,
MHCTPYKIIMU 10 UX MCIIOJIb30BAaHUIO U TEXHUKE 0€301acCHOCTH;

* OMOIMOTEYHBIN (POHT.

B Oubnuoreunsiii GoHA BXOAAT yuyeOHMKH, yueOHO-MeToauueckue KomuiekTsl (YMK),
o0ecrieynBarOIIMe OCBOCHUE YUeOHOM JucuuIUMHBI «DU3MKa», pPEKOMEHIOBAHHBIC WU
JIOTYIIIEHHBIE U WCIOJNB30BaHUS B TPO(ECCHOHANBHBIX 00pa3oBaTEIbHBIX OpPraHU3ALUSX,
peanu3yronmx 00pa30BaTeNIbHYI0 MPOrpaMMy CpelHero oOmero oOpa3oBaHUS B Hpeaenax
ocoerus OITOII CITO Ha 6a3ze 0CHOBHOTO 0011er0 00pa3oBaHuUs.

bubnmoreunsiit GoH MOKET OBITH OMOIHEH (PU3NYECKMMHU SHIUKIONEIUIMH, aTJIacaMH,
CJIOBapsIMH M XpecToMaTHel mo (u3MKe, CIpaBOYHUKAMH MO0 (PU3MKE U TEXHUKE, HAyYHOU U
HAYYHO-TIOMYJISIPHON JINTEPATYPOH €CTECTBEHHOHAYYHOTO COJICPIKAHMUSL.

B mpormecce ocBoeHUst MporpaMMbl Y9eOHOH AUCIUTUIMHBI «DHU3HKay CTYIEHTHI JOKHBI
UMETh BO3MOKHOCTH JIOCTYIIA K AJIEKTPOHHBIM yYEOHBIM MaTepuasiaM 1o (GU3NKe, IMEIOIUMCS B



CBOOOAHOM JOCTyne B ceTu VIHTepHEeT (SJIeKTpOHHBIM KHHMraMm, IpakTHKyMaM, TecTam,

Mmatepuanam EI'D u np.).

S.PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHAA:

1.

Aizennion, A. E. ®wusuka: ydeOHUK U TPAKTUKYM ISl CPEIHETr0 MPOPECCHOHATBHOTO
obpaszoBanus / A. E. Alizennion. — Mocksa: WUznatenscTBo FOpaiiT, 2023. — 335 ¢. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-00795-4. — TekcT: 31EKTPOHHBIN
/I O6pazoBarenbHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513094 (nara
obpamenus: 20.06.2023).

2. Mskumes, I'.5l. ®uzuka: 10-11 knacce; yaeOHUK 1 00111e00pa3oBaT. OpraHu3aliuii; 6a30BbIi
ypoBeHb / Mskuies, I ennanuii SIkosnesny, byxosues, bopuc bopucosuy, Yapyrun, Bukrop
MaxkcumoBny; non pea. H.A. IlapdentreBoii. - 8- u3a. - Mocksa : [Ipocsemenue, 2022. -
432 c.: un. - (Kmaccuueckuit xypc). - ISBN 978-5-09-074279-5: 683-00. - Tekcr
(BU3YaIbHBIN ): HETIOCPEACTBEHHBIH.

3. ®usuka. 10 xmacc. bazoBblil u yrnyOn€HHBIA ypOBHH. DIeKTpoHHas (opma ydyeOHUKA.
Mskumes I'. S., byxoBueB b. b., Corckuit H. H. / Ilox pen. Ilapdentoeoit H.A. M.:
[Ipocsemenue, 2020 .

4. ®wuswka. 11 xmacc. bazoBeiii W yriyOnE€HHBIA ypoBHH. DIeKTpoHHas (opma ydeOHUKa
Mskumes I'. f., Byxosues b. b., Uapyrua B. M. / Ilox pen. IlapdentseBoit H. A. M.:
[Tpocsemenue, 2020 r.

5. PeivkeBnu A.Il. ®usuka. 3agaunuk. 10-11 xi.: Yuednoe nocodue // A.Il. PeimeBuu. — 18 usg,.
—M.: dpoda, 2021. - 191 c.

JlonmostHUTEIbHAS:

1. ®upcos A.B. ®usuka 11 npodeccrii ¥ CeUaTbHOCTEN TEXHUYECKOIO U €CTECTBEHHO-
Hay4yHoro mnpoduieil: yd4eOHMK i1 00pa30BaTeNbHBIX YUPEXKICHUH cpel.npod.
obpazoBanus / mox pea. T.U.Tpodpumonoii. — M., 2020. — 349 c.

2. ®wuszuka 10-11 xmacc IlpodunbHelii ypoBeHb MskuiieB (oHnaiH yueOHuUK)/index.html

3. ®wusuka. 10 kmacc: y4eO, i 00meoOpa3oBaT. OpraHU3alii ¢ Npuil. Ha 3JIEKTPOHHOM
HocuTene: 6a3oBbIiit ypoBeHs / I'. SI. Msikumes, M.A.Tlerposa, C.B. Crenanos; M.:JIpoda,
2020 .

4. JImutpuena B.®. ®usuka qist npodeccuii U cienuaabHOCTEH TEXHUYECKOTO MPOQHIIS:
yu4eOHUK 11 00pa30BaTeNbHBIX YUPEKICHUH cpe.npod. odpazoBanus. — M., 2017. —
452 c.

HNHurepHer- pecypcsl

1. http://www.edu.ru - penepanpubrii mopran «Poccuiickoe o6pa3zoBaHuE»
2. http://vip.km.ru/vschool/- BuptyanbHas mxkona Kupunna u Medonus (Meroauueckue
MaTepHaibl, PU3NIECKNe aHUMAIH, THTEPAKTHBHBIC YIIPAKHEHHS).

3. http://www.cacedu.unibel.by/partner/bspu/pilogic - POrpaMMHO-METOIUUECKU I
KoMIUIeKC "AKTHUBHas pusmka'.
4. http://schools.techno.ru/sch1567/metodob/index.htm - BupTyasbHOE MeTOAMUYECKOE

oObenMHEeHNE yuuTened (QU3NKH, ACTPOHOMHH M €CTECTBO3HAHHS. MeTOoaudecKuid
CHpaBOYHUK yuuTens puzuku. bonbiias mogdopka METOJMUECKUX pa3paboTOK yuuTenei,
TECThl K ypokaMm. Marepuaibl MO OCOOEHHOCTH NpenoAaBaHus (U3MKH B Kiaccax
pa3iIuyHOro mnpo¢uias M  HUCHOJb30BAaHUIO KOMIBIOTEPOB Ha ypokax (PHU3HKH,
JEMOHCTPALIMOHHBIN U J1a00paTOPHBINA AKCIIEPUMEHT U JIP.


http://www.edu.ru/
http://vip.km.ru/vschool/
http://www.cacedu.unibel.by/partner/bspu/pilogic
http://schools.techno.ru/sch1567/metodob/index.htm

5. http://www.biblioclub.ru — DIIeKTPOHHO-OUOIMOTEeUHAS cucreMa (BBC).
YHuBepcuterckas OnOIMOTeKa OHJIANH.



http://www.biblioclub.ru/

