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1. MACHOOPT MPOT'PAMMBI YUYEBHOW JUCIIUILINHBI
OVYIL.06 PU3UKA

1.1. O0mas xapakTepucTUKa y4eOHOM AN CUMIIIMHbBI

B ocnoBe yueOnoil nuctumianabel @u3MKa JIEKAT yCTAaHOBKA Ha (HOpMUpPOBAHHE Y
00y4yaeMbIX CUCTEMbI 0Aa30BBIX MOHATUI (PU3UKU U NPEACTABICHUN O COBpEeMEHHON (hru3nyecKoi
KapTHHE MHpa, a TaKKe BHIPAOOTKA yMEHUH NPUMEHATHh (QU3MUYECKHEe 3HAHUA Kak B
npo¢eCCHOHATBHOM EATEIbHOCTH, TaK U JUISl PELLICHUs AKU3HEHHBIX 3a/1a4.

MHorue noyioxeHusi, pa3BUBaeMble (PU3NKON, paccCMaTPUBAIOTCS KaK OCHOBA CO3/IaHUS U
UCIOJIb30BaHUSI MH()OPMALIMOHHBIX U KOMMYHHMKalMOHHbIX TexHosoruit (MKT) — oxnoro u3
Han0oJiee 3HAYUMBbIX TEXHOJOTHUYECKUX JOCTHXKEHUI COBPEMEHHOMN LIMBUIM3ALINY.

®u3uka JaeT KIOY K IIOHMMAHUIO MHOTOYMCIEHHBIX SIBICHMH U IPOLIECCOB
OKpY’Kalomero Mupa (B €CTECTBEHHOHAYYHBIX OOJAcTAX, COIMOJIOTUH, SKOHOMHKE, S3BIKE,
auteparype U ap.). B ¢usuke hopMupyroTcs MHOTHE BUIBI JCSITEIBHOCTH, KOTOPHIE MMEIOT
MeTanpeaMeTHbIN xapakTtep. K HUM B nepByro ouepesib OTHOCSTCS: MOJEIUPOBAaHUE OOBEKTOB U
IPOILIECCOB, IPUMEHEHUE OCHOBHBIX METOJIOB IO3HAHUS, CUCTEMHO-MH(MOPMALMOHHBIA aHANIN3,
dbopMynupoBaHUE THUIIOTE3, aHAIW3 M CHUHTE3, CpaBHEHHE, 000OLIeHHe, cucTeMaTH3alus,
BBISIBJICHHE IPUYMHHO-CIIEJCTBEHHBIX CBSI3€H, IMOMCK AaHAJOIoB, YIpaBJIeHHE OOBEKTaMHU U
npoueccamu. MIMEHHO 3Ta AMCLMILIMHA IO3BOJIAET ITO3HAKOMUTH CTYIEHTOB C Hay4YHBIMHU
METOJIaMH MO3HAHUS, HAYYUTh UX OTINYATh FMIIOTE3Y OT TEOPUH, TEOPUIO OT SIKCIIEPUMEHTA.

@dusznka uWMeeT OYEeHb OOJBIIOE W BCEBO3PACTAIOIIEE YHCIO MEXAUCHUIUIMHAPHBIX
CBfA3€H, IpUUEM Ha ypOBHE, KaK MOHATUHHOrO ammnapara, Tak U MHCTpyMeHTapus. Cka3aHHOE
MO3BOJISIET ~ paccMaTpuBaTh (U3MKY Kak  METAJAUCHUIUIMHY, KOTOpas IpPeJOCTaBIAET
MEXIMCLUUIUTMHAPHBINA A3bIK JUISl ONUCAHMSI HAYYHON KapTUHBI MHpA.

®dusnka SBISETCS CUCTEMOOOPA3YIOIUM (aKTOPOM JJIsl €CTECTBEHHOHAYUHBIX YUeOHBIX
JUCLHUIUIMH, TOCKOJIBKY (DU3MYECKHE 3aKOHBI JIe)KAT B OCHOBE COJIEPKaHHUs XUMHUH, OMOJIOTHH,
reorpagui, acTpOHOMHUHM M  CHENMAJbHBIX  JUCHUIUIMH  (TEXHUYECKas  MeXaHHKa,
AIIEKTPOTEXHUKA, IEKTPOHUKA U 1p.). YueOHas aucuuiuinHa Gu3nka co3aeT yHUBEPCATbHYIO
0azy i u3ydeHus oO0menpodecCHOHATbHBIX W CHENUaIbHBIX TUCHUILUINH, 3aKJiaJIbIBas
GbyHIaMEHT JJ1s1 TTOCJIEIYIONIEro 00yUEHHUs CTY/IEHTOB.

OO6nagast JOrMYECKOM CTPOMHOCTBIO W OMUPAsICh Ha HKCIEPUMEHTaJbHbIE (DAKTHI,
yuebHas aucuunianHa dusnka popMupyeT y CTyIEHTOB MOUIMHHO HayYHOE MHPOBO33PEHUE.
dusmKa sIBISETCSI OCHOBOM yUEHHs O MaTepUAIbHOM MHUPE U pEIIaeT MpoOIeMbl 3TOr0 MUPA.

1.2. MecTo y4eOHOM TUCHUILINHBI B y4e0HOM IIaHe

VYuebnas pucuumianHa @Pusznka  gBiIseTcs  (PYHAAMEHTOM  €CTECTBEHHOHAYYHOT'O
00pa3oBaHMs, ECTECTBO3HAHMS U HAYYHO-TEXHUYIECKOTO MPOIecca.

dm3nka Kak Hayka WMeEeT CBOEH NpeIMeTHOW O0JIacThi0 OO0IIHe 3aKOHOMEPHOCTH
NPUPOJBI BO BCEM MHOTOOOpPa3WH SIBICHHH OKPYXKAIOMIETO HAc MHpa. XapaKTepHBIC IS
COBPEMEHHOW HAayKH HHTETPAIlOHHBIC TCHICHIIMW MPUBEIH K CYIIECTBEHHOMY PacCIIUpEHUIO
00BeKTa (PU3MUECKOT0 MCCIIEJOBAHNUS, BKIIIOUYas KOCMUUECKUE sBJIEeHUs (acTpodu3nka), IBICHUSA
B Hezlpax 3eMiM M IiaHeT (reodusuka), HEeKOTOpble OCOOCHHOCTH SIBJICHMH >KUBOTO MHUpa H
CBOWCTBA JKUBBIX O0OBEKTOB (OMOQH3MKA, MOJEKyspHas Ouonorusi), HHGOPMAIMOHHBIE
cUcTeMbI (TIOTYIPOBOJHUKH, JIa3epHasi U KpUOTEHHAsl TEXHUKA Kak ocHoBa DBM). dusuka crana
TEOPETUYECKON OCHOBOM COBPEMEHHOUN TEXHUKH U €€ HEOTHEMIIEMOM COCTaBHOM YacThIO.



OcHoBHOI 3amaueld u3ydyeHust GU3NKU SBISIETCS (DOPMUPOBAHUE W PA3BUTHE y YUEHUKA
HAyYHBIX 3HAHUM W YMEHHUH, HEOOXOMUMBIX [UIsi TOHWMAHHS SIBICHHH W IPOIIECCOB,
NPOUCXOSIINX B IPUPOJE, OBITY, Ul IPOJOKEHUS 00pa30BaHMUS.

CopepxaHve  KaXIOro  pasjena  BKJIIOYAET  TEOPETUYECKMH U IPAKTHUKO-
OPUEHTUPOBAHHBIM MaTepHall, pealu3yeMblii B (opMe JEKIUOHHBIX, NPAKTHYECKUX U
71a00paTOPHBIX 3aHITUH.

B nporpamme yuTeHbl OCOOEHHOCTH cojaepxKaHHus OOydeHHs IO CIEeHUaIbHOCTAM
TexHoyioruaeckoro npoduiis B yupexaeHusx CI10.

B yuebnom mmane IIIICC3 mecro yueOHO#M mucumrumiHbl Pu3nKa — B COCTaBE
0011e00pa30BaTeNbHBIX yYeOHBIX AUCHUIUIMH 1O BBIOOPY, (OPMHPYEMBIX U3 00s3aTeNIbHBIX
npeamMeTHbix oonacreit ®I'OC cpennero obmero ooOpa3oBaHuUs.

1.3. 1.3. Heau u 3a1a4u AUCHUILUIUHBI — TPe0OBaHHS K pPe3yJIbTATaM 0CBOEHUS
COJACPKAHUA TUCHUIINHBI

Coneprxanue mporpammsl 00111e00pa3oBaTeIbHON qUCUUIUIMHE PU3MKa HANpaBJIEHO Ha
JOCTHKEHUE CIEAYIONINX LeJIei:

. dopmupoBaHHe Yy O0O0y4aroIUMXCs YBEPEHHOCTM B LIEHHOCTH 0Opa30BaHUS,
3HAYMMOCTH (PU3MUYECKUX 3HAHUHU Ui COBPEMEHHOTO KBAaJTH(HIMPOBAHHOTO CHEIHMAINCTA MPU
OCYIIECTBJIEHUH €T0 NPO(ECCHOHATBHON AEeATEIbHOCTH;

. (opMHUpOBaHNE €CTECTBEHHOHAYYHOU I'PaMOTHOCTH;

* OBJageHHe crenu(UYecKord CHCTEMON (QHU3NYECKUX MOHATHH, TEPMUHOJIOTHEH H

CUMBOJIMKOI;
. OCBOCHHME OCHOBHBIX (PM3MYECKUX TEOPHi, 3aKOHOB, 3aKOHOMEPHOCTEH;
. OBJIQJICHUE  OCHOBHBIMH  METOJAMM  HAYyYHOIO  IIO3HAHUSA  MPUPOJBI,

UCTONb3yeMbIMU B (u3uke (HaOdrofeHUE, ONMCAaHUE, HM3MEpPEHHE, BBIIBUKEHHE THIIOTE3,
IPOBE/IEHUE SKCIIEPUMEHTA);

. OBJIaJICHUE YMEHUSMU 00OpabaTbiBaTh JaHHBbIE SKCIEPUMEHTA, OOBICHATH
MOJIyUEHHBIE PE3yJIbTaThl, YCTAHABJIMBATh 3aBUCUMOCTU MEXAY (PU3MUECKUMH BEIMUYMHAMHU B
Ha0JI10/1a€MOM SIBJIEHUU, JI€1aTh BHIBOJIBI;

. dbopMupoBaHKEe YMEHHs pemaTh (U3MYECKHe 3aJaud  pPa3HBIX  ypOBHEH
CJI0’KHOCTH;
. pPa3BUTHUE II03HABATEJIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHbIX W TBOPYECKUX

criocoOHOCTEH B mpolecce NpuoOpeTeHusl 3HaHUH ¢ UCHOJIb30BAHUEM Pa3IMYHBIX HCTOYHHMKOB
UHPOPMALIUM COBPEMEHHBIX WH(GOPMAIIMOHHBIX TEXHOJOIMH; yMeHHH (opMyaupoBath u
000OCHOBBIBaTh COOCTBEHHYIO IIO3MILIMI0O IO OTHOLIEHUI0 K (u3nueckoil uHpopManuuy,
MOJTy9aeMOM 13 pa3HbIX UCTOYHUKOB;

. BOCIIUTaHHUE YYBCTBA TOPIOCTH 38 POCCUUCKYIO (PH3MUECKYIO HAYKY.

OcBoenne kypca «Pu3nkay npennoiaraeT peneHne caeyomnX 3aaad:

. npuoOpereHue 3HaHUM 0 QyHIAMEHTAIbHBIX (U3NUYECKUX 3aKOHAX, JISKAIIUX B
OCHOBE COBPEMEHHON (HU3UYECKOM KapTHHbI MHpA, HPUHIUIOB ACHCTBUS TEXHUYECKHX
YCTPOMCTB M TPOM3BOJICTBEHHBIX IPOILIECCOB, O HauOojiee BaXXKHBIX OTKPBHITUSAX B OOJIACTH
(u3uKH, OKa3aBIINX OINpEEIIsIolIee BIMSHUE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

. NOHMMaHWe (QHU3NYECKOW CYIIHOCTH SIBICHHH, TPOSBISIONIMXCSI B paMKax
MIPOM3BOJICTBEHHOH NIEATEITHHOCTH,

. OCBOCHHE CIIOCOOOB HCHOJB30BaHUS (U3UYECKUX 3HAHUH Ui pPEHICHUs
NPaKTHYECKHUX W NPO(QECCHOHATIBHBIX  3a7a4,  OOBACHEHUS  SIBICHHH  IPUPOJIHI,



IPOM3BOJCTBEHHBIX M TEXHOJOTMYECKUX MPOLECCOB, NPUHIMIOB JEHCTBUS TEXHUYECKUX
puOOpPOB U YCTPOICTB, 0OecreueHus: 0€30MacCHOCTH ITPOU3BOJICTBA U OXPaHbl IPUPOIbL;

. dbopMupOBaHHE YMEHHH pemaTh y4eOHO-IPAKTHUYECKHE 3amadd (pU3u4ecKoro
coJiepKaHus ¢ y4€ToM IpoheCCHOHATTbHON HAIPaBIEHHOCTH;

. NPUOOPETEHUE OMBITA MO 3HAHWS W CAMOIO3HAHWS; YMEHUW CTAaBUThH 3aJla4d H
pemarhb mpooJieMbl ¢ YIETOM PO eCCHOHATBLHON HAITPaBICHHOCTH;

. dopMHpoBaHUE YMEHUH HWCKaTh, aHAIM3HPOBATH U 00pabaThIBaTh (U3UUECKYIO
UHPOPMAIIHIO C YIETOM MTPOPECCHOHATLHON HANPaBICHHOCTH;

. MOJIrOTOBKA OOYYAIOIIUXCSA K YCIEHIHOMY OCBOCHUIO IUCIHMIUIMH M MOAYJEH

npo(ecCHOHANLHOTO IMKJIAa: (OPMUPOBAHWE y HHUX YMEHHW U ONbITA JEATEIBHOCTH,
XapaKTepHBIX IS MPOodeccuil/TOKHOCTEH CIyXalluX WU CHEIUATBHOCTEH, MOTy4acMbIX B
po(hecCHOHANTLHBIX 00Pa30BATEIBHBIX OPTAHU3AIIMSIX;

. MOJTOTOBKA K (OpMHUpPOBAHUIO OOMIMX KOMIETCHIMNA OYyIyIIEro CICIHaUuCTa:
camMo00pa3oBaHusl, KOMMYHHUKAIIMH, MPOSABICHUS TPaXIaHCKO-TATPUOTHUECKON MO3HIINH,
COTPYIHUYECTBA, TMPHUHATHS pEIICHUH B CTAaHAAPTHOM ¥ HECTaHJAPTHOM CHUTYyaIusX,
MPOEKTUPOBAHUS, TMPOBEACHUS (U3NYECKUX u3MepeHud, 3pdexkTuBHOrO u O6€30MacCHOrO
MCIIOJIb30BaHUsl PA3IMYHbIX TEXHHUUYECKUX YCTPOUCTB, COOIIOACHUS MPAaBHI OXpaHbl Tpyda Mpu
pabote ¢ pu3uIecKUMH MPUOOpPaMH U 000PYIOBAHHUEM.

OcoOeHHOCTh (OPMUPOBAHUST COBOKYITHOCTH 3a1a4 H3ydeHUs (DU3UKU TSI CUCTEMBI
cpeaHero mnpogecCHOHATHLHOTO O0pa30BaHMs 3aKIIOYAeTCs B HEOOXOTUMOCTH peaTu3alliu
NpoECCHOHAIBHONW ~ HAIPaBIECHHOCTH peIIaeMbIX 3adad, yuéra ocoOeHHOocTed cdepsl
JEeSTEIbHOCTH OYIYIIUX CIEeHUaTNCTOB.

OcBoenue cojaepkaHusi yueOHOM aucuumiuHel dusuka obecrneuynBaeT JIOCTHXKEHUE
CTYJIEHTaMH CIEAYIOIINX Pe3y/JIbTaTOB:

JAUYHOCHIHBIX:

. YyBCTBO TOPJOCTH W YBAXKEHUS K HCTOPHUM M JIOCTHIKEHHUSIM OTEUYECTBEHHOU
¢bu3nyeckoil Hayku;

J ($U3HYECKH TPAaMOTHOE TOBEJeHNE B MPO(ECCHOHATBLHON NESITEIbHOCTH U OBITY
npu oOpalieHny ¢ MpudopamMu U yCTPOMCTBaMH;

J TOTOBHOCTh K MPOJOKEHUI0O OOpa30BaHMsI W TIOBBIIICHUS KBaTu(UKAIUU B
n30paHHON NMPoheCcCHOHATHHOM JEATEIPHOCTH W OOBEKTHMBHOE OCO3HAHUE POJIH (PU3UUYECKUX
KOMIICTCHIIUH B TOM;

J YMEHUE HCIOJIb30BaTh JIOCTHXKEHHUS COBPEMEHHOW (H3MyYecKkol HayKu H
(UBUYECKUX TEXHOJOTUMA IS TIOBBIIIEHHWS COOCTBEHHOTO WHTEJUICKTYaJbHOTO pa3BUTHUS B
BbIOpaHHOU Mpo(decCnoHaNbHOM e TeNbHOCTH;

° YMEHHE CaMOCTOSTEIBbHO 100BIBaTh HOBBIE A ceOst (pu3uyeckue 3HAHWUS,
WCIIONIB3YS IS OTOTO JOCTYITHBIE HCTOYHUKH HH(POPMAIIHH;

. YMEHUE BBICTPAMBATh KOHCTPYKTUBHBIE B3aMMOOTHOIIEHHS B KOMaHAE IO
PEIICHUIO 00INX 33]1a4;

L4 YMCHHUC  YIIPABJIATH CBOEM II03HaBaTEIIbHOM ACATCIIBHOCTBbIO, TPOBOAUTH
CaMOOIICHKY YPOBH:A COOCTBEHHOTO MHTEIJICKTYAJIbHOI'O PAa3BUTHS,

Memanpeomemublx:

L4 HCIIOJIb30BAHUC PA3JIMYHBIX BHUIOB MO3HABaTEIIbHOM JESATEIbHOCTH IS peIICHUA

(I)I/I3I/ILICCKI/IX 3aaa4, MPUMCHCHUEC OCHOBHBIX MCTOAOB IIO3HAHUA (Ha6HIOIIeHI/IH, OIIMCaHM,



U3MEPEHUs,  DKCIEPUMEHTa) I HW3YYEHHUS  Pa3InYHbIX  CTOPOH  OKpYXKarolen
JIEHCTBUTEIIFHOCTH,

o UCIIOJIb30BaHUE OCHOBHBIX HHTEJUICKTYAIBHBIX OIEpallMii: ITOCTAHOBKU 33JauH,
(GopMyIHpOBaHUSI TUIOTE3, aHAINW3a M CHUHTE3a, CPAaBHEHHs, OOOOIIEHUS, CHUCTEMaTH3allHH,
SIBJICHHSI TIPUYUHHO-CJICJICTBEHHBIX CBS3CH, MMOMCKA aHAIOroB, (hOPMYJIUPOBAHHS BBIBOJIOB IS
U3YUYCHHS Pa3IUYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SBJACHUH M IMPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOUMOCTh CTAIKHMBATHCS B MPOPECCHOHAITBHOM cdepe;

. YMEHHE T€HEpUPOBaTh HJAEU M ONpPENeNiTh CPEICTBA, HEOOXOIUMBIE I UX
peanu3anuy;

. YMEHHME HCIIOJIb30BaTh pAa3INYHble HMCTOYHUKH [UJISl TOJY4YeHHs] (PU3NYECKOM
uH(pOpMalliH, OLIEHUBAThH €€ TOCTOBEPHOCTH;

. YMEHHE aHAIM3UPOBAThH U MPEACTABIATH HH(GOPMAIUIO B PA3IMYHBIX BUAAX;

. yMEHUE IYOJMYHO TMPEACTaBIATh pe3yabTaThl COOCTBEHHOI'O MCCIIECIOBAHMUS,
BECTH JIUCKYCCHH, JOCTYITHO M TAPMOHUYHO COYETas COJEpKaHue M (POpPMBI MPEICTABIICMON
nHpopmanuu;

npeomMemHmbvlx:

. c(hOpMUPOBAHHOCTh MPEACTABICHUN O PO M MecTe (PU3UKHM B COBPEMEHHOU

HAyYHOW KapTHHE MHUpA; MOHUMaHHe (PU3UUECKON CYITHOCTH HalOltolaeMbiXx BO BceneHHoit
ABIeHUHN, poiau ¢Gu3uku B (HOPMHUPOBAHHHM Kpyrozopa Hu (YHKIMOHAJIBHOW TIPaMOTHOCTH
YeNoBeKa JJIsl PEeIIeHUs] MPAKTHUECKUX 3a7a4;

J BJIaJICHUE OCHOBOIIOJIATAIOIIMMHU (PU3UUYECKUMHU MTOHSATUAMH, 3aKOHOMEPHOCTSMH,
3aKOHAMU U TEOPHUSIMH; YBEPEHHOE HCIOIb30BaHUE (PU3NYECKOM TEPMUHOIOTHH U CUMBOJIUKH;

. BIIQJICHUE OCHOBHBIMM METOJAMH HAYYHOTO TIO3HAHUS, HCIOJIb3YEMBIMH B
busuKe: HaOIIOIEeHNEM, OTTUCAHUEM, U3MEPEHUEM, YKCTIEPUMEHTOM;

. yMeHUs 00pabaThiBaTh pPE3yJbTaThl M3MEPEHUHN, OOHAPYKUBATh 3aBHCHUMOCTH
MEXTYy PU3NISCKUMU BEIIMYUHAME, OOBSICHATH TOJydEHHBIC PE3yJIbTAThI U JIeTIaTh BBIBOIBL;

. c(hOpMUPOBAHHOCTh YMEHUS peliaTh PU3NUECKHE 3a/1a4H;

. c(OpPMUPOBAHHOCTh YMEHHs MPUMEHSTHh MOTyYeHHBbIC 3HAHUS IS OOBICHEHUS

YCIOBUH TNpOTEKaHUs (PU3MUECKUX SIBIEHUH B mpupone, npodeccuoHaabHOM chepe U s
NPUHATHS IPAKTHYECKUX PEIICHUH B OBCEIHEBHON KU3HU;

o c(OPMHPOBAHHOCTh COOCTBEHHON MO3MLIMU MO OTHOIIEHUIO K (U3UYECKOM
UHpOpMaIKH, TTOJTy4aeMON U3 pa3HbIX HCTOUHHKOB.

1.4. Pexomenayemoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOTPAMMBbI THCHUILIHHBI:
MaKCHMAJIbHOIl yueOHOU Harpy3ku obydvaromierocs 296 (+39 MuauBuayanbHbIi IPOEKT) YacoB,
B TOM YHCJIE:
00s13aTeIbHOI ayTUTOPHON yu4eOHOW Harpy3Ku oOydatromerocs: 278 Jaca;

CaMOCTOAITeILHOM paboThl oOyUaromerocs 12 Jaca.



2. CTPYKTYPA U COIEPXAHUE YUEBHOU JJUCIHHAIIINHBI
2.1. O6beM yueOHOI TUCHUNJIMHBI M BUABI Y4e0HOI padoThI

Buo yueonoii pabomot Oovem uacos

MakcumajiibHas yyeOHasi Harpy3ka (Bcero) + HHauBuayaibHbIH 296+39

NPOEKT

Oos3aTeibHAsA ayIMTOPHAsA yuyeOHas1 Harpy3Ka (Bcero) 278

B TOM YHCIIE: -
JICKIIMOHHBIC 3aHATHS 156
nabopaTopHbIe 3aHATH -
[PaKTUYECKUE 3aHATUSA 122
KOHTPOJIbHBIE pabOTHI -
KypcoBasi pabota (IpoekT) (eciu npedycmompero) -
MIPOMEKYTOUHAs aTTECTALIUS 4
KOHCYIbTaLUs 2

CamocrosiTesibHas padoTa o0yuaruierocs (Bcero) 12

[MpomexxyTouHnast arrectanus B popme: nutorosas oueHka (1 cemectp); sx3ameH (2 cemectp)

2.2. TemaTuveckuii IJIaH U co/iepKaHNe YIeOHOH TUCIUTINHBI

KoanuecTBo 4acoB Ha

pa3jien
Aynu- Camocro-
HaumenoBaHnue pa3jgeia Tembl pa3aena
TOpHasi | fITeJbHAas
pabora, pabora,
yac yac

Brenenue. ®usuka u 4 Tema 1. ®usuka — HayKa O MPUPO/IE.
METO/Ibl HAY4YHOTO ®dusnyeckue 3aKkoHbl. OCHOBHBIE
MO3HAHM 3JIEMEHTHI (PU3MUECKON KapTUHBI MUpA.
Pasgen 1. Mexanuka 24 2 Tema 1. OCHOBBI KMHEMATHKH

Tema 2. OCHOBBI JUHAMUKH

Tema 3. 3aKOHBI COXpaHEHUS B MEXaHUKE
Paznen 2. Monekymsapnast | 52 2 Tema 1. OCHOBBI MOJIEKYJIIPHO-
¢u3nKa U TepMOJUHAMUKA KMHETUYECKOU Teopuu. M neanbHbli ra3

Tema 2.OCHOBBI TEPMOIMHAMUKH

Tema 3. ArperatHble COCTOSIHUS

BellecTBa U (pa3oBbIe MEPEXOIbI
Pazmen 3. 76 2 Tema 1. DnekTpudeckoe moire
DIIEKTPOAMHAMHUKA

Tema 2.3aKOHBI TOCTOSTHHOTO TOKA

Tema 3.21eKTpU4eCKUil TOK B

pa3IMYHBIX cpeaax

Tema 4. MarauTHoe noJ1e

Tema 5.01eKTpOMarHuTHas UHAYKIIHS
Pasnen 4. Konebauusa u 40 2 Tema 1.Mexanndeckue KOJIEOaHNUA U
BOJIHBI BOJIHBI




Tema 2. DneKTpoOMarHuTHbIE KOJeOaHUsS

Paznen 5. Onrtuka 40 2 Tema 1.IIpupona cBera
Tema 2.BoyiHOBBIE CBOMCTBA CBETa
Tema 3. CnenuanibHas Teopust
OTHOCHTEIILHOCTH
Pasznen 6. KBanroBas 22 1 Tema 1.KBantoBas onruka
buznka
Tema 3.du3mnka aTOMHOTO sijIpa
Paznen 7. Ctpoenue 20 1 Tema 1.Ctpoenne ConHEYHOI CUCTEMbI
Bceenennoi
Tema 2. DBomronusa Beenenuoit
278 12
+2
KOHCYJIBT
arus
+4 TIA
Hroro 284 12 296




3. XAPAKTEPUCTUKA OCHOBHBIX BU0OB
YYEBHOU JEATEJBHOCTH CTYJIEHTOB

HaumenoBanue pa311e.11a/TeMbl

Buabl yueOHbIX JAelicTBHIA

BBenenne. ®dusuka U MeETOIbI

IIO3HaHUA

Hay4YHOT' O

YMeHUsI NOCTaHOBKU LENEH JEeATEIBHOCTH,
IUIAHUPOBAHMUsI COOCTBEHHOM J1€ATEIbHOCTH
JUIsL JOCTHKEHUS TIOCTABJICHHBIX LIETICH,
IIPEIBUJICHUS BO3MOXHBIX PE3Yy/IbTATOB 3TUX
JICUCTBUM, OpraHU3allMd CaMOKOHTPOJISA H
OLICHKH ITOJIyYEHHBIX PE3YJIbTATOB.

PazButue CrnocoOHOCTH $ICHO W TOYHO
U3JaraThb CBOM MBICJIH, JIOTUYECKU
00OCHOBBIBaTH ~ CBOIO  TOYKY  3pEHUS,

BOCIIPUHUMATh M aHAJU3UPOBATh MHEHMUS
co0eceIHUKOB, MpH3HABas MPaBO JPYroro
YyeJIOBEKa Ha MHOE MHEHHE.

[IpousBenenue

u3MepeHus:  (HU3HUECKUX

BCJIMYMH W OLCHKA I'PaHUIIbI HOFpGHIHOCTefI

U3MEPECHUM.

IIpeacraBnenue rpaHubl  OTPEHIHOCTEU
U3MEpEHUH PU NOCTPOEHUH TPapUKOB.
YMeHue  BBICKa3blBaThb  TIMIIOTE3bl UL
00BsICHEHUS HA0JII0/1aeMbIX SIBJICHUH.
VYMeHnue npeasaratb MOJAEIH SIBICHUM.
VYka3zanue TPaHHULL IIPUMEHUMOCTH
(u3HYECKUX 3aKOHOB.

N3noxenune OCHOBHBIX ITOJIOKEHU I

COBPEMEHHOM HAyYHOUW KapTHUHBI MHpA.
IIpuBeneHne npuMepoB BIMSHUS OTKPBITUH B
mporpecc B
TEXHOJIOTMH IIPOU3BOJICTBA.
Hcnons3oBanue MHrepHera i IOUCKA
uHpopMauu

(I)I/ISI/IKG Ha TCXHUKE u

Paszngen 1. Mexanuka

Tema 1. OCHOBBI KHHEMATUKU

[IpencraBieHre MEXaHUYECKOTO JBUKEHHS
Tela ypaBHEHUSMHU 3aBHCHUMOCTH KOOpPJIWHAT
Y TIPOEKLUEN CKOPOCTH OT BPEMEHH.
IIpencraBieHne MEXaHUYECKOTO JBUKECHMS
Tena rpadukaMy 3aBUCMMOCTH KOOPJAMHAT U
IIPOEKIMEN CKOPOCTH OT BPEMEHHU.
Omnpenenenne  KOOpAMHAT  MPOWJIEHHOIO
yTH,
rpaduxkam
MIPOEKINI

CKOPOCTH U YCKOPEHHsS Teja IIo
3aBUCHMOCTH  KOOPIMHAT U
CKOPOCTH oT BPEMECHH.

Onpenenenue
MyTH,

KOOpAWMHAT  TMPOWJIEHHOTO

CKOpPOCTH UM YCKOpCHHUA TCJa IO




YpaBHEHHUSIM 3aBHCHUMOCTH KOOpJIWUHAT U
MPOEKIINI CKOPOCTH OT BPEMEHHU.
[IpoBeneHNe  CPaBHUTENBHOTO  aHAIIM3a
PaBHOMEPHOTO u paBHOTIEPEMEHHOTO
IBYKECHUH.

VYka3aHue HCHOJB30BaHUSI MOCTYNATEIbHOIO
U BpAILlaTeJIbHOTO JABMKEHUN B TEXHUKE.
[Ipuobperenue ompiTa pabOTBI B TPyHIE C
BBITIOTHEHUEM  Pa3jMYHBIX  COLUATBHBIX
poJei.

Pa3paboTka BO3MOXXHOW CHUCTEMBI JEHCTBUIA
U KOHCTPYKIHUU JJsi DSKCIEPHUMEHTAIHLHOTO
omnpezeNieHns KHHEMaTHYeCKIX BETTUYHH.
[IpencraBnenne uHOpMaUuu O  BHIAX
JBHKEHUS B BUJI€ TAOJIUIIBI

Tema 2. 3ak0oHEBI COXpaHCHHA B MCXAHHUKEC

[IpumeHeHne 3akoHa COXPAHEHUS HMITYJIbCa
JUISL BBIYMCIICHUSI U3MEHEHUHM CKOpOCTed Ten
IIPU UX B3aUMOJIEHCTBUSX.

N3mepenne paboTel CHJII M HM3MEHEHHE
KUHETUYECKON YHEPIUM Tena.

Brbruncnenue paboThl CHWI U U3MEHEHHS
KMHETUYECKOM SHEPTUu Tena.

Brruncnenne noTeHManbHONH SHEPTUU Tell B
I'PaBUTALlMOHHOM IIOJIE.

Omnpenenenve  NOTEHUUAIbHONM  BHEPTUu
yapyro  aepopMHpoOBaHHOrO  Tejga IO
M3BECTHOM epopManvy 1 )KECTKOCTH Tea.
[Tpumenenue 3aKOHa COXpaHEHHUS
MEXAaHMYECKOM DHEprMM TIpU  pacueTax

pE3yJIBTaTOB B3aMOJEHCTBUI Te
IPaBUTALMOHHBIMM ~ CWJIAaMH M CHJIaMH
YIPYTOCTH.

VYka3zaHue rpaHull NPUMEHHMOCTH 3aKOHOB
MEXAaHUKH.
VYkazanue  y4eOHBIX  JUCHMIUIMH, TIpU
W3yYE€HUU KOTOPBIX HMCIOJIB3YIOTCS 3aKOHBI
COXpaHEHUS

Paznen 2. MonekynsapHas pusmka u
TEPMOJUHAMHKA

Tema 1. OCHOBBI MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. MneanbHbli ras.

BrInonHEHNE SKCIIEPUMEHTOB, CITYKALMX IS
000CHOBAaHUSI ~ MOJIEKYJISIPHO-KUHETHYECKOI
teopuu (MKT).

Pemenne 3agau ¢ nmpuMEHEHHEM OCHOBHOTO
ypaBHEHUS MOJIEKYJISIPHO-KUHETHYECKON
TEOpUU I'a30B.




OmnpeneneHue MmapamMeTpoB  BEUIECTBA B
ra3o00pa3HOM COCTOSIHUM Ha OCHOBAHHH
YPaBHEHUS COCTOSIHHS HJICAUTBHOTO Tas3a.
OmnpeneneHue mapamMeTpoB  BelIecTBa B
ra3000pa3HOM COCTOSIHUM U TIPOMCXOISIINX
nporieccoB 1o rpadukam 3aBucumoctu p (1),

VD), p (V).

DKCHepUMEHTAIbHOE UCCIIeJOBaHHE
3apucumoctt p (T), V (T), p (V).
IIpencraBnenue B BUJIE rpaduKoB
M30XOPHOTO, 1300apHOTO u

M30TEPMUYECKOTO TIPOLIECCOB.
Brrancnenue cpenHei KHHETHYCCKOM
SHEPTUM TEIJIOBOIO JBMXKEHHS MOJIEKYJ IO
M3BECTHOM TeMIepaType BEIIECTBA.
BrickaspiBaHHe THIOTE3 I OOBICHEHUS
HaOIOJaEMBIX SIBJICHUH. YKa3aHUE TPaHHUII
HpI/IMeHI/IMOCTI/I MOaeciin ((HI[G&HBHLIﬁ ra3» u
3akoHoB MKT

Tema 2.OCHOBBI TEPMOJIMHAMUKH

WU3mepenne  koiuyecTBa  TEIJIOTHI B
poueccax TEIUIONEPEJAYH. Pacuer
KOJINYECTBA TEMJIOThl, HEOOXOIUMOIo s
OCYIIECTBJICHUS 3aJaHHOrO IIpolecca ¢
TeIUIonepe1ayei. Pacuer WU3MEHEHHUS
BHYTpEHHEH dSHepruu Tei, paboThl W
IIEPEAHHOT0  KOJIMYECTBA  TEIUIOTBI €
HCIIOJIb30BAaHUEM IIEPBOTO 3aKOHA
TEPMOJUHAMUKHU.

Pacuer paboThl, COBEpILIEHHOW Trazom, IO
rpaduky 3aBucumoctup(V).

Bbruucnenne paboThl ra3a, COBEPIIEHHOMN
IIPY U3MEHEHUHU COCTOSHUA 10 3aMKHYTOMY
nukiy. Beruncnenne KIIZI mpu cosepuieHun
ra3oM paboTbl B MpoIeccax H3MEHEHUs
COCTOSSHUSL 1O  3aMKHYTOMY  LHUKIY.
OObscHEeHNEe TPUHIIUIIOB AEHCTBUS TEIIOBBIX
MamMH. JlemMoHcTpauus poiaud  (QU3MKU B
CO3JaHMM U COBEPIIECHCTBOBAHUH TEIJIOBBIX
JBUTaTEJIeH.

W3noxeHne CyTH HKOJOTHUECKUX IMpoOIieM,
00yCIIOBICHHBIX paboToit TEIUIOBBIX
JIBUTATeNell M MpeajokKeHUWe TMyTH HUX
pelieHus. YKa3aHHe TpaHULl PUMEHHUMOCTH
3aKOHOB TEPMOJIMHAMUKUA. YMEHHE BECTH
JIMAJIOT, BBICIYIIMBATh MHEHHE OIIOHEHTA,




y4acTBOBaTb B JUCKYCCHH,  OTKPBITO
BbIpaXKaTh U OTCTaUBATh CBOIO TOUKY 3PEHHUS.
VYka3anue  y4yeOHbIX  JUCUUIUIMH,  IIpU
M3YYEHUH KOTOPBIX HCIIONB3YIOT Y4YEeOHBII
matepuai «OCHOBbI TEPMOJANHAMUKI

Tema 3. ArperaTHble COCTOSTHUSI BELIECTBA U
(hazoBbIC IEPEXOIbI

N3mepenne BnaxHocTH Bo3ayxa. Pacuer
KOJIMYECTBA TEIUIOThl, HEOOXOAUMOIO IS
OCYIIECTBJICHUS nporecca nepexoja
BELIECTBA U3 OJHOI'O arperaTHOr0 COCTOSHMUS
B JIpyTo€.

OKCHepUMEHTAJIbHOE HCCIIEJOBaHKE
TEIJIOBBIX CBOWCTB BEILIECTBA.

[IpuBenenue MIPUMEPOB KAWL PHBIX
SBIIEHUH B OBITY, IPUPOJE, TEXHUKE.
UccnenoBanue MEXaHUYECKUX
CBOMCTBTBEP/IbIX Ted. [Ipumenenue
(U3HYECKUX TIOHSITHH W 3aKOHOB B y4eOHOM
MaTepuaie npopeccuoHaNIbHOIO XapakTepa.
Ucnonb3oBanne MHTEepHETa A MOHMCKA
uHpOpMaIUU O pa3padOTKax U MPUMEHEHHIX
COBPEMEHHBIX  TBEPABIX H  aMOP(HBIX
MaTepuaioB

Paznen 3. DnexkrpoaunamMuka

Tema 1. DnekTpudeckoe moJe.

Brraucnenune cuir B3aUMOIEHCTBHS TOUYESUHBIX
AIEKTPUYECKUX 3apsAI0B.

Breraucnenne HaNpsHKEHHOCTH
AIEKTPUYECKOTO TOJS OJHOIO U HECKOJBKUX
TOYEYHBIX JJIEKTPUUECKUX 3aPsI0B.
BrlunciieHne mnoTteHUMana AIEKTPUUECKOTO
MoJas OJHOTO M HECKOJIbBKMX TOYCUHBIX
ANEKTPUUECKUX 3apsa0B. N3smepenne
Pa3HOCTH MOTEHIIMAIIOB.

N3MepeHne sHEpPrum SIEKTPUYECKOrO TOJIS
3apsKEHHOT0 KOHAEHCATOopa.

Brrunciienne 3HEpPrumM 3JI€KTPUUYECKOTO MOJIS
3apsKEHHOIO KOHEHCATOpa.

Pa3paboTka miaHa W BO3MOXHOW CXEMBI
JeucTBUi JKCIIEPUMEHTAJIBHOTO
ONPEAENEHUS JJIEKTPOEMKOCTH KOHIEHCATOPA
u JUBJIEKTPUYECKON MIPOHULIAEMOCTH
BCIIIECTBA.

[Iposenenune CPaBHUTEIBHOIO aHaInu3a
TPAaBUTAIMOHHOTO W  3JIEKTPOCTATUYECKOTO
IoJIeH

Tema 2. 3aK0HBI ITOCTOSHHOTO TOKA.

I/I3MepeHI/Ie MOIMHOCTHU 3JICKTPUYICCKOT'O TOKA.




N3smepenne 2C " BHYTPEHHETO
COMPOTHBIICHUS UCTOYHUKA TOKA.

BemmonmHeHne  pacueToB  CHIIBI  TOKa W
HANPSDKCHUH Ha ydYacTKax dJICKTPHUECKUX
Lene. OOBsicHeHHe Ha npumMepe
AIIEKTPUYECKON LENH ¢ JIBYMS MCTOUHHUKAMHU
toka (DJIC), B KakoM ciy4yae HMCTOYHHUK
AIIEKTPUYECKOM SHEpPruu paboTaeT B peKUMe

reHeparopa, a B KakOM - B pEXHUME
noTpeouTens.
Omnpenenenue TEeMIIEpaTypbl HUTHU

HaKaJIMBaHUA. I/I3MepeHI/Ie QJICKTPHUICCKOI' O
3aps/aa 9JICKTPOHaA.

Tema 3. DnekTpudYecKuil TOK B pa3TUUYHbBIX
cpenax

[IpoBeneHne  CpaBHUTEIBHOTO  aHaIU3a
MOJIYITPOBOJIHUKOBBIX JUOJIOB U TPUOJIOB.
CHsTHE BOJBTAMIIEPHOM  XapaKTEPUCTHKHU
JI1ona.

Ucnonb3oBanne MHTEepHETa A MOHMCKA
uHpOpMallMM O TEPCHEKTUBAX Pa3BUTHUSA
MOJYNPOBOITHUKOBOW TEXHHUKH.

VYcTaHOBKa NPUUYMHHO-CIIEICTBEHHBIX CBA3EH

Tema 4. MarautHoE 1I0JI€E.

W3mepeHne WHAYKUMHM MarHUTHOTO TOJIS.
Beruncnenne  cwi,  OCHCTBYIOIMX — Ha
IIPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.
Beluucnenne  cmn,  OEHCTBYIOIIMX — HA
JNEKTPUYECKUN  3apsifi, JBWXKYIIMICA B
MarHuTHOM IIOJIE.

OObscHeHne MIPUHIMUIIA JeNCcTBUS
reHeparopa  JJIGKTPUYECKOr0  TOKa WU
JJIIEKTPOU3MEPUTENBHBIX npubOpOB.
OObsicHeHHe mpUHIMNA JIefcTBUA  Macc-
cnekTporpada, yckopuTeneil 3apsyKeHHBIX
yactull. OOBsICHEHUE POJIM MAarHUTHOTO TOJIS
3eMiiM B JKU3HM pAcTeHUll, >KUBOTHBIX,
YeJI0BEKA.

Tema 5.91eKTpoMarHuTHasE HHIYKIIHSL.

UccnenoBanue SBIEHUN 3JIEKTPOMATHUTHOU
WHIYKIWAWA, CAMOMHYKIUH.

Brrunciienne 3Heprum MarHuTHOTO TIOJISt
[IpuBenenue  mpuMEpoOB  IPAKTHYECKOIO
MIPUMEHEHUSI U3YYEHHBIX SBIICHHUM, 3aKOHOB,
MpUOOPOB, YCTPOUCTB.

[Iposenenune CPaBHUTEIBHOIO aHaInu3a
CBOMCTB 3JIEKTPOCTATUYECKOTO, MarHUTHOIO
Y BUXPEBOTO AIEKTPUUECKUX TOJIEH.
OObsicHeHWEe Ha TpUMEpPEe  MarHUTHBIX




SBJICHUH, o4eMy busuKy MOXHO
paccMaTpuBaTh Kak METaqUCUUILIMHY

Paznen 4. KonebGanus 1 BOJIHEL

Tema 1.Mexanuueckue KoJIeOaHUs

HccnenoBanue 3aBUCUMOCTH nepuoaa
KoJIeOaHMII MaTeMaTH4YeCKOro MasTHHKA OT
€ro JUIMHBI, MaCChl U aMILTUTYbI KOJICOAHHH.
HccnenoBanue 3aBUCHUMOCTH nepuoaa
KoseOaHuil Tpy3a Ha MPYKUHE OT €ro MaccChl
U KECTKOCTH TPYXHUHBL.  BbaucicHue
nepuoga  KoJIeOaHWH  MaTeMaTH4ecKOro
MasiTHUKa TI0 W3BECTHOMY 3HAYCHHUIO €r0
JUIMHBL. Bprumcienue mnepuoga KoseOaHui
rpy3a Ha MPYXHHE 110 U3BECTHBIM 3HAYCHUSIM
€ro Macchl M  JKECTKOCTH  TPYXKHHBI.
Bripabotka HAaBBIKOB BOCIIPUHUMATD,
aHAJIM3UPOBATh, nepepadaTbIBaTh u
MPEIBSABISATH HHPOPMAITUIO B COOTBETCTBUU C
ITOCTaBJICHHBIMU 3a7a4aMHu.

[TpuBeneHre MPUMEPOB aABTOKOJICOATEITHHBIX
MEXaHHUYECKHUX CHCTEM. [TpoBenenue
KJaccuukanuu KoeOaHun

Tema 3.21eKTpoMarHuTHbIe KoJaeOaHus u
BOJIHBI

Habmtoienue ocuusuiorpaMm rapMOHUYECKUX
KoJie0aHUM CHUIIbI TOKA B IICTIH.

N3mepenne 31€KTPOEMKOCTH KOHJEHCATOpa.
N3mepenrie MHAYKTUBHOCTD KaTyIIKH.
HccnenoBanue  SBICHUS  DJIEKTPUYECKOTO
pe30HaHca B MOCIEA0BATEILHON LIENH.
[TpoBeneHne aHaIOTUU MEXITY (PU3UUECKUMHU
BEJIMYUHAMU, XapaKkTepU3yIIIUMU
MEXaHUYECKYIO u ANEKTPOMArHUTHYIO
KoJ1e0aTeNbHBIE CUCTEMBI.

Pacuer 3HaueHuii cuibl TOKa U HAIPsS>KCHUA
Ha 2JIEMEHTAaX IeTd IEPEMEHHOTO TOKa.
Uccnenosanue MpUHIIMIA JIEUCTBUS
Tpanchopmatopa. MccrnenoBanue mnpuUHIIHAIIA
JIEHCTBUS TeHepaTopa MEePEeMEHHOTO TOKa.
Hcnonw3oBanue VHTEepHETa i TIOHMCKA
uH(pOpMallUMd O COBPEMEHHBIX crmocobax
nepesavyu AIEKTPOIHEPTHH

Tema 4.91eKTpOMarHuTHBIE KOJIeOaHMs
BOJTHBI.

OcymiecTBieHne pajronepeaan "
pamuoripuiema.  MccrienoBaHue — CBOWCTB
SJICKTPOMAarduTHBIX BOJIH C IIOMOIIIBFO
MOOMIBHOTO TenedoHa.

Pa3BuTHe I1IEHHOCTHOTO  OTHONIEHUS K
M3y4aeMbIM Ha YpOKax (U3UKH OOBEKTaM H




OCBauBACMbIM BHJIAM JeATEIbHOCTH.
OObsicHEeHHE TNPHHLIUIHAIBHOTO Pa3IHYUs
IIPUPOJBI  YIPYTMX M 3JIEKTPOMATHUTHBIX
BOJNIH. M3noxeHHe CyTM OKOJIOTMYECKUX
po0JIeM, CBA3aHHBIX C 3JEKTPOMAarHUTHBIMU
KOJIEOaHUSMU U BOJIHAMH.

OObsicHEHHE POJIM BJIEKTPOMATHUTHBIX BOJIH
B COBPEMEHHBIX HCCIIeJOBaHMIX Beenennon

Pasgen 5. Omnruka

Tema 1.IIpupona ceera

IIpumeneHne  Ha  IpaKTUKE  3aKOHOB
OTpaXEHMsI M NPEJOMJICHUS CBeTa IIpH
peleHnn 3a1ad. Onpenenenne
CHEKTPAJIbHBIX TIPaHUL] YyBCTBUTEIBHOCTH
4eJI0BEYECKOro IJ1a3a.

YMeHue CTpoUTh H300paKeHHs IPEeIMETOB,
JlaBaeMbl€ JTMH3aAMHU.

Pacuer  paccrosHMs ~ OT  JMH3BI [0
M300paKeHUs! IpeAMeETa.

Pacuer onTr4ecKkou CHIIBI JIMH3BI.

N3mepenue GpOKyCHOTro pacCTOSIHUS JIUH3bI.
HcnelTaHne  Mozened  MHKpockonma M
TEJEeCKOIa

Tema 2.BonHOBEIE CBOIICTBA CBETA.

HaGntonenue — siBieHust  uHTepdepeHuun
AIIEKTPOMArHUTHBIX BOJIH.

Habmronenue SBJICHUS TG paKIII
AIIEKTPOMArHUTHBIX BOJIH.

Habmronenue SIBJICHUS HOJIIPU3ALUH
AJIEKTPOMArHUTHBIX BOJIH.

W3mepeHue JUIMHBI CBETOBOM BOJHBI 110
pe3yabTaTaM HaOJIt0ICHHS

aBleHus  uHTeppepeHunn.  HabmoaeHue
aBieHuss audpakuuu cBera. HaOmionenue
SIBIICHHUS TIOJISIPU3ALMU M JUCTIEPCHH CBETA.
ITouck paszmuuuii ©W  CXOACTBA  MEXIY
T(PPaKINOHHBIM " JIVICTIEPCHOHHBIM
CHEKTpaMH.

[IpuBeneHne  TpPUMEPOB  TOSBICHUS B
OpUPOJIE U  HCIOJB30BaHUS B  TEXHUKE
ABICHUA  MHTepdepeHunu,  aAudpaxuu,
MOJISIPU3ALIUT U JMCIIepCUU CBeTa.
[lepeuncienne METOIOB TIO3HAHUS, KOTOPHIE
WCTIONB30BaHbl TPH W3YYEHUHM YKa3aHHBIX
SIBJICHUU

Paznien 6. D1eMeHTH KBaHTOBOM (pr3UKH

Tema 1.KBauToBas onTuka.

Habmonenue ¢orosnexkrpuueckoro sddexra.




OObsacHenue 3akoHOB CTOJIETOBa HAa OCHOBE
KBAHTOBBIX IMIPEACTABICHUI.

Pacuer MaKCHMaJIbHOM KUHETHYECKOM
SHEPTUu AJIEKTPOHOB npu
dboToanekrpuueckoM dddexre.

Omnpenenenue padOTHl BBIXOJIa 3JIEKTPOHA TIO
rpaduxy 3aBUCUMOCTHU MaKCUMaJIbHOM
KHHETHYECKOW dHEPruu (POTOIIEKTPOHOB OT
9acTOTHl cBeTa. M3mepenune paboThl BBIXOAA
AJIEKTPOHA.

[lepeuncnenne mnpPUOOPOB yCTAaHOBKU, B
KOTOPBIX TMPHUMEHSICTCS Oe3HMHEPIIMOHHOCTH
doTtodrddekra.

OObscHEHUE KOPITYCKYJIIPHO-BOJTHOBOTO
Jyaqu3Ma CBOMCTB (DOTOHOB.

OObsicCHEHWe POJM KBAHTOBOM ONTHKUA B
Pa3BUTUHU COBPEMEHHOM (PU3UKH

Tema 2.®du3mka aTOMHOTO S7Ipa.

Habnronenue TpekoB anb(ha-4acTuil B Kamepe
Bunecona.  PeructpupoBaHue  siiepHBIX
M3JIy4EHHUH C IOMOUIBIO cyeTurKa I 'eirepa.
PacueT sHepruu cBA3M aTOMHBIX sIJIED.
Omnpenenenue 3apsga M MaccoBOro 4Yucia
aTOMHOTO 517]pa, BO3HUKAIOLIETO B PE3yJIbTaTe
paluoaKTUBHOIO  pacnajna.  Beruncrnenue
SHEPTUH, 0CBOOOKIAIOIIEHCS npu
paZioaKTUBHOM pacnaje.

Omnpenenenre NpoAyKTOB SAEPHOMN peaklnu.
Bbruncnenue sHepruu, ocBOOOXKIaromiencs
npu  sAepHbIX  peakuusx.  [loHumanue

NpenuMynicCTB n HEAOCTAaTKOB
HUCITIOJIBb30BaHUA aTOMHOM SHEPIrun
HOHU3UPYIOIIHUX H3J'Iy‘leHHfI B

MIPOMBILIEHHOCTH, METULIMHE.
W3noxenne CcyTH SKOJOTUYECKHX MPOOIIeM,
CBSI3aHHBIX C OMOJIOTMYECKUM }IeﬁCTBHCM
PaAMOAKTUBHBIX U3TyYEHUH.

[TpoBenenune kiaccupukauy IEMEHTAPHBIX
YaCTHUIl 10 UX PU3UIECKUM XapaKTEPUCTUKAM
(macce, 3apsly, BPEMEHM KHU3HU, CHOUHY U
T.J.).

[lonnMaHue 1EHHOCTEW HAYYHOTO MO3HAHUS
MHUpa He BOOOIIIE /JIsl YeJIOBEYECTBA B LIEJIOM,
a s KaxJIoro oOydarolerocss JHYHO,
[IEHHOCTEH OBJIAJICHUS] METOJIOM HAyYHOTO
MO3HaHHUA JJId JOCTHIKCHUSA YCIIEXa B JIr000M




BUAC Hp&KTH‘IGCKOﬁ ACATCIIBHOCTHU

Pazgen 7. Ctpoenue Beenennoi

Tema 1.Ctpoenue CosTHEUHOM CHUCTEMBI

HaGnronenne 3a  3Besmamm, JlyHoil wu
IUIaHETaMU B TEJIECKOII.

Habmtoienue CoMHEUHBIX MATEH C MOMOIIBIO
TEJIECKOIa U COJTHEUHOTO SKpaHa.
Hcnonw3oBanue VHTepHeTa [uig moOHCKA
M300paXEHUH KOCMHYECKHX OOBEKTOB U
uHpopmanmu 00  UX  OCOOCHHOCTAX
O6cyxnenue BO3MOKHBIX CIICHApHEB
spomonun  Bceenennon.  Mcnonbp3oBaHue
NutepHera g  1MOUMCKAa  COBPEMEHHOM
uHpopMallud O  pa3BUTHUH  BceneHHOM.
Onenka nH(OPMALIUU C TIO3ULIUU €€ CBONCTB:
JIOCTOBEPHOCTH, OOBEKTUBHOCTHU, IOJHOTHI,
aKTyaJIbHOCTH U T.JI.

Tema 2.9Bomronusa Beenennoit

Bbruncnenue sHepruu, ocBOOOXKIaroliencs
IIPU TEPMOSICPHBIX PEAKIIHIX.
@®opmynupoBka TpoOIEM  TEPMOSIECPHOMN
HHEPIeTHKH.

OObsicHeHne BIIMSIHUS COJIHEYHOH
aKTUBHOCTH Ha 3eMIIIO.

[Tonnmanue poiu KOCMHMYECKUX
HCCIIEI0BAHUM, ux HAay4HOT' O u
HKOHOMHYECKOTO 3HAYCHHUSI.

OOcyxleHne COBPEMEHHBIX THUIIOTE3 O
npoucxokaeHnu COTHEYHON CHCTEMBI

TEMATUKA HHIANBUYAJIBHBIX TIPOEKTOB

Acrepoupl.
AcCTpOHOMMS HAIIUX JTHEH.

BI/IHOJBIpHLIC TPAaH3UCTOPLL.

Barnsn Ha 3penue.

©CooN bk owdE

[EN
o

. Bcenennas u temuas Marcpus.

[EEY
[EEY

. 'onorpacdus u ee npumeHeHwue.

[EN
N

. Audpakuus B HaleH KU3HU.
. Knnkue Kpucramisr.

R N
g b~ W

Bennuaiimme oTKpbITHS U3UKH.

AKYCTquCKHC CBOMCTBa MOJIYIIPOBOAHUKOB.

AtomHas gusuka. M3otomnsl. [IpumeHeHne pairoakTUBHBIX H30TOIOB.
beckOHTaKTHBIE METOJIBI KOHTPOJIS TEMITEPATYPHI.

Bungsr QJICKTPHUYCCKUX pa3psAI0B. QHCKTpI/I‘-ICCKI/IC paspAaabl Ha C.IIy)K6C YCJIOBCKaA.

. Ucnnonw3oBanue SJICKTPO3HCPTHUU B TPAHCIIOPTC.
. KJ'IE[CCI/I(bI/IKaI_[I/I}I 1 XapaKTCPUCTHUKU IJICMCHTAPHBIX YaCTHUILI.




16. KoHCTpyKIIMOHHAsI MPOYHOCTh MaTepuaja M €€ CBSI3b CO CTPYKTYPOM.

17. KoHcTpyKuus ¥ BUbI Ja3€pOB.

18. KproasiekTpoHuKa (MUKPOIICKTPOHUKA M XOJIO/).

19. JIazepHble TEXHOJIOTUU U UX UCIIOJIH30BAHHUE.

20. Marnutable n3mepenus (IIpuHIUIBI TocTpoeHus MprOOPOB, CIOCOOBI U3MEPEHUS
MarHUTHOTO TIOTOKA, MAarHUTHOW MHIYKIIUH).

21. Meronbl HAONIOACHUS U PETUCTPALIUU PATUOAKTUBHBIX U3TYYCHUH U YaCTHUILL.

22. MeTo1bl OTIpeIeIeHH S TUIOTHOCTH.

23. MonHust — ra3oBblii pa3psii B IPUPOJHBIX YCIOBHUSX.

24. HykneocunTe3 Bo BeeneHHoi.

25. OnTuyeckue SBJICHUS B IIPUPOJIE.

26. IlepeMeHHBIH 2TEKTPUIECKUN TOK U €T0 IPUMEHEHHE.

27. Ilna3ma — 4eTBEpTOE COCTOSIHUE BEIIECTBA.

28. Inanetsl ConHeuHoi CHCTEMBI.

29. TTonynpoBOAHUKOBBIEC JATYUKU TEMIIEPATYPHL.

30. IIpuMeHeHue sAepHBIX PEaKTOPOB.

31. IIpupona dheppoMarseTusma.

32. [Ipo6ieMBbl SKOJIOTHH, CBSI3aHHBIE C MCTIOJIH30BAHNEM TEILUIOBBIX MAIIIHH.

33. PeHTreHoBckue Ty4u.

34. CBer — »IeKTpOMarHUTHas BOJHA.

35. CoBpeMeHHasi CITyTHUKOBAS CBSI3b.

36. CoBpeMeHHas (pu3nueckas KapTHHa MUPA.

37. CoBpeMEeHHBIE CPE/ICTBA CBS3U.

38. ComHIle — UCTOYHUK XKU3HU Ha 3EMIIE.

39. TpanchopmaTopsl.

40. YapTpa3Byk (MoJIyueHHe, CBOMCTBA, IPHMEHEHHE).

41. YupaBnsieMblii TEPMOSJEPHBII CUHTE3.

42. Y cKopuTeNnu 3apsHKSHHBIX YaCTHII.

43. dusuka U My3bIKa.

44. pusndeckue cBOMCTBA aTMOC(hEpHI.

45. YepHble JIBIPHI.

46. DNeKTpUYECTBO B KUBBIX OpraHU3Max.

4. YYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOT'PAMMBI

OcBoenne mporpamMmbl y4eOHOW MUCHUIUIMHBI «®DH3MKa» TpearnonaraeT Haludue B
npoeCCHOHAIBHOW ~ 00pa30BaTeIbHOW  OpTaHM3allui, pealn3yloIled  o0pa3oBaTeIbHYIO
nporpaMmy cpeaHero oomiero oOpasoBanust B mnpeaenax ocBoeHus OIIOIT CIIO na 6aze
OCHOBHOTO 00I1ero ob6pa3oBaHus, y4eOHOro KaOMHETa, B KOTOPOM MMeEETCS BO3MOXKHOCTh
oOecrieunTh CBOOOAHBIN 1ocTyn B VMIHTEpHET BO BpeMsi yuyeOHOro 3aHATHUS U B NEPHOJ BHE-
y4eOHOI e TeTbHOCTH 00yUYaIOIINXCSl.

B cocraB kabuHera (U3MKKM BXOOUT JIabopaTopusi C J1a0OPaHTCKOM KOMHATOM.
[Tomemenne kabuHeTa (U3MKKM JOJDKHO  YIOBJIETBOPATH  TpeOoBaHusiM  CaHMTapHO-
sanuAeMuonornyeckux npasuil U HopMatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIEHO
TUTIOBBIM ~ 000OpyIOBaHHWEM, YKa3aHHBIM B HACTOANMX TpeOOBaHWSIX, B TOM YHCIE



CIICIIUATIM3UPOBAHHON y4eOHON MeOeNbl0 W CpeACTBaMU OOYYEHUs, JOCTAaTOYHBIMH IS

BBITIOJTHEHUS TPEOOBAaHU YPOBHIO TIOJTOTOBKH O0yYaIOIIUXCS.

B kabuHere MOMKHO OBITH MYIBTUMEIUWHOE OOOPYIOBAaHHE, TOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa30oBaTeIbHOTO MpoIlecca MOTYT MPOCMATPHUBATh BU3YAIbHYIO HH(OPMAIUIO IO
¢u3uke, cozmaBaTh MPE3CHTAMH, BUACOMATEpHalbl U T.I. B cocTaB y4eOHO-METOANYECKOTO U
MaTepuaIbHO-TEXHUYECKOTO OOecreueHus: NporpaMMbl  y4eOHOH aucuuIuiMHbl  «Du3nkay,
BXO/JIAIT:

* MHOTO(YHKIIMOHAIBHBIN KOMILIEKC MTPEeTNoJaBaTelis;

* HATJIs,AHBIE TTOCOOUS,;

* UH(POPMAITMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;

* JKPAHHO-3BYKOBBIC TTOCOOMS;

* KOMITJICKT 3JIEKTPOCHAOKEHHUS KaOMHETa (PH3UKH;

* TEXHUUECKHUE CPENICTBA OOYICHUS;

* IGMOHCTpallMOHHOE 000pynoBaHue (00IIero Ha3HAYeHHs U TeMaTHYeCKHe HaOOoPhl);

* 1abopaTopHOe 000pyAoBaHKE (0OIIET0 Ha3HAYEHUS M TeMaTHYeCKHue Ha0OPHI);

* CTaTUYECKUE, TUHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3aTOYHbBIE MOJIEIIH;

* BCIIOMOTaTeNIbHOEe 000PYI0BAHHUE;

* KOMIUTICKT TEXHHYECKOH JIOKYMCHTAIIUH, B TOM YHUCIIC TIACTIOPTa Ha CPEJCTBA O0yUYeHUS,
WHCTPYKIIUH TI0 UX UCITOJIb30BAHHIO M TEXHUKE 0€30MaCHOCTH;

* OnOMoTEeYHBIN (HOH]I.

B Oubnuoreunsiii poHa BXOAAT yuyeOHUKH, ydyeOHO-MeToauueckue KommiekTsl (YMK),
o0OecreunBarOIMe OCBOCHHE Y4YeOHOM AUCHUIUIMHBL «Du3MKay, PEeKOMEHIOBAHHBIE WIU
JOTIYIIEHHbIE 71 MCMOJb30BaHUS B MPO(ecCHOHANBHBIX 00pa3oBaTeNbHBIX OpraHU3aLUsX,
peanu3ylonmx 00pa3oBaTelbHYI0 MPOTpaMMy CpEAHEro oO0IIero oOpa3oBaHMs B Mpenenax
ocsoerus OITOII CITIO Ha 6a3ze 0CHOBHOTO 00111eT0 00pa30BaHuUs.

bubnuoreunsiit  poHg MoOXKeT OBITH MOMONHEH (U3MYECKUMH JHIMKIONEAUSIMH,
aTyiacaMu, CJIOBapsSIMH M XPECTOMAaTHEel 1Mo (H3MKe, CIPaBOYHUKAMHU M0 (DHU3UKE W TEXHUKE,
Hay4YHOU M HAyYHO-TIOMYJIIPHOM JINTEPATypO €CTECTBEHHOHAYYHOI'O COAECPIKAHHUS.

B nporecce ocBoeHUs MporpaMMbl y9eOHOW TUCIUATITNHBI «DH3UKa» CTYIEHTHI JTOJDKHBI
UMETh BO3MOKHOCTb JIOCTYTIA K DJIEKTPOHHBIM YIEOHBIM MaTepraiaM 1Mo (GU3NKe, IMEIOIIUMCS B
CBOOOAHOM JOCTyle B ceTH VIHTepHET (SIEeKTPOHHBIM KHHUraM, TMpaKTUKyMaM, TecTaM,
matepuanam EI'D u np.).

5.PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHas:

1. Aizennon, A. E. ®usuka: ydeOHHK ¥ TPAKTUKYM JJISI CPEIHEro MPOQeCCHOHAITBHOTO
obpaszoBanust / A. E. Alizernion. — Mocka: UznatensctBo FOpaiiT, 2023. — 335 ¢. —
(ITpodeccuonanproe oopazoBanue). — ISBN 978-5-534-00795-4. — TeKkcT: 37I€KTPOHHBIN
/| ObpaszoBarenphas miardpopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/513094
(mata oopamenus: 20.06.2023).

2. Msxkumes, [.1. ®uzuka: 10-11 kmacc; yueOHMK ansi 00mieoOpazoBaT. OpraHU3aIU;
0a3oBbIli ypoBeHb / MskumieB, ['ennaauii SxoBneBuu, byxoBues, bopuc bopucosudy,
Yapyrun, Bukrop Makcumosuy; nmox pen. H.A. IlapdentbeBoil. - 8-e u3n. - Mocksa :
[Tpoceemienwue, 2022. - 432 c.: wi. - (Kitaccuaeckwuii kypc). - ISBN 978-5-09-074279-5: 683-
00. - Tekcr (BU3yabHBII): HETIOCPEACTBEHHBIN.



3. ®wusmka. 10 xmacc. ba3oBbiii u yrimyOn€HHBIA ypOBHH. DJIEKTpOHHas ¢dopMa ydeOHHKA.
Mskumes I'. S., byxosues b. b., Corckuit H. H. / Ilox pen. IlapdentoeBoii H.A. M.:
[Tpocsemenue, 2020 r.

4. ®wuszuka. 11 xnacc. ba3oBblii U yriyOn€HHBI ypOBHH. DIeKTpoHHas (opma ydeOHUKa
Msxkumes I'. ., Byxosues b. b., Uapyrun B. M. / Ilox pen. IlapdentreBoit H. A. M.:
[Ipocsemenue, 2020 .

5. PeivkeBuu A.Il. ®@uszuka. 3amagnuk. 10-11 xin.: Yuebnoe nmocodue // A.Il. PeimeBuu. — 18
usn. — M.: [Ipoda, 2021. — 191 c.

JlonosHuTeNbHAS:

1. ®upcos A.B. ®usnka my1s npodeccuii U CrenHaIbHOCTEH TEXHUUECKOTO U €CTECTBEHHO-
Hay4yHoOro mnpoduiiel: ydyeOHUK UIsi 00pa3oBaTENbHBIX YUPEKACHUH cpea.nmpod.
obpa3zoBanus / mox pea. T.M.Tpodumosoit. — M., 2020. — 349 c.

2. Owusuka 10-11 kmacc IlpodunbHeli ypoBeHb MskumieB (oHnaiiH yueOHUK)/index.html

3. ®wmsuka. 10 xmacc: yued, aiis o0mieoOpa3oBar. opraHU3alui ¢ MpUil. Ha AJIEKTPOHHOM
Hocutene: 0Oa3oBblii ypoBeHb / . SI. Mskume, M.A.IletpoBa, C.B. CrenaHos;
M.:Ipoca, 2020 r.

4. JImutpueBa B.®D. ®uzuka mis npodeccuii U CenuanTbHOCTeH TEXHUYECKOTO MPOQHIIS:
yueOHUK 111 00pa30BaTeNbHBIX YUpEKICHUH cpe.mpod. odpazoBanus. — M., 2017. —
452 c.

HNHTepHeT- pecypcsl

1. http://www.edu.ru - ¢penepanbubiii mopran «Poccuiickoe oOpa3oBaHHEe)
2. http://vip.km.ru/vschool/- Buptyamphas mkona Kupwmia u Medoaus (MeToanyecKue
Martepualibl, PU3MYCCKUE aHUMAIIUU, HHTEPAKTHBHBIC YIIPAKHEHHS).

3. http://www.cacedu.unibel.by/partner/bspu/pilogic - MPOrPaMMHO-METOINICCKHUt
KoMmIuiekc "AkTuBHas puszmka".
4. http://schools.techno.ru/sch1567/metodob/index.htm - BupTyanmpHOE MeTOAMYECKOE

oObenHEeHHe YyuuTenedl (U3MKK, acTPOHOMHHM U €CTECTBO3HAHHUSA. MeToaudeckuii
CHOpaBOYHHUK yuuTens Qusuku. bonpmas mnonbopka MeETOIMYECKUX pa3paboTOK
yuuTeNe, TeCThl K ypokam. Matepuaibl M0 OCOOEHHOCTH MpemnojaBaHusi (U3UKH B
KJIaccaxX PAa3IMYHOrO MPO(HIIS M HCIOJIE30BAHUIO KOMITBIOTEPOB Ha YypoKaxX (DH3HKH,
JEMOHCTPAIIMOHHBIN U JTa0OpaTOPHBINA HKCIIEPUMEHT U JIp.

5. http://www.biblioclub.ru — DIEeKTPOHHO-OMOINOTeYHAs cucreMa (BBC).

YHuBepcuterckas OnOIMoTeKa OHJIANH.
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