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Pabouas mporpamma y4eOHON AMCIUIUIMHBI pa3pabOTaHa HAa OCHOBE MPHUMEPHON MPOTrPaMMBI

0 MmexHon02uyeckomy MpopuIIIo MpophecCHOHATFHOI0 00pa30BaHUs.

PexomenoBano ®denepalibHbIM roCy/1apCTBEHHBIM ABTOHOMHBIM YUPEXKIECHUEM
«DenepanbHbIi HHCTUTYT pa3BuTHs oOpazoBaHus» (PI'AY «DUPOy»). Ilportokon Ne 3 ot 21 utons
2015 r. peructpannonubiii Homep peunensuu 375 ot 23 wurons 2015 r. C yrounenusmu Hayuno-
Meroandeckoro coera LleHTpa nmpodeccnoHanbsHOrO 00pa3oBaHus M cucTeM kBanudpukanuid OI'AY
«D@UPO». ITporokon Ne3 ot 25 mast 2017 r. C u3MeHEeHUsAMH 110 IpuKazy MuHuctepcTsa 00pa3oBaHus
n Hayku Poccuiickoii @enepanuu Ne613 ot 29 nrons 2017 r. «O BHecenuun uzmenenuit B ®I'OCCOO,

yrBep)kaeHHbIE MOuH P® ot 17 mast 2012 r.»

Opranuzanus-pa3zpadotuuk paboueii mporpamMmsl: [BIIOY «FOVYT'K».

PazpaboTumk:

o PazamanoBa 3ynust HacperauHoBHa, npenojaBaTens GU3UKU B 00pa30BaTEIbHOM KOMILIEKCE
«IIpOMBIIIEHHOT O U3aiiHa U TOPTOBIIN»,

o HlynaitioBa Enena AunekcaHapoBHa, npenojaBareiab (U3MKM B  00pa30BaTEIbHOM
KoMIutekce «IIpombllIeHHAs aBTOMaTHKa.

Paccmotpena u omobpena Ha 3acemanuu [ILK «Mamemamuueckux u OEH oOucyuniuny»

ITporoxon Ne 10 ot «_27_» 06 2022 r.

[Tpencenarens IIK: / E. 1O. CannukoBa




AHHOTaNUA
paboueii mporpaMMsbl y4eOHOI TUCHMIIJIMHBI N0 CTIEHATBLHOCTM:
- 09.02.07 UuopmaninoHHbIe CHCTEMBbI U IPOTPAMMHPOBAHHE

yKpynHeHHo# rpynnbl cnenuajibHocTeii 09.00.00 UudopmaTuKa U BEIYHCIUTEIbHAS TEXHUKA

OVIL.03 ®PU3NKA

Pabouas mporpamMma paspaboTaHa B COOTBETCTBHM C MPUMEPHON MPOrpaMMoOi yueOHOU
IUCLUUIUIMHBL A TMpo(eccHii M CrIenuaTbHOCTeH CcpeaHero npogecCHOHAIBHOIO O0pa30BaHMA,
onoopennoir DPI'AY «DenepanbHblii HHCTUTYT pa3BuUTUsS oOpazoBaHus» ot 21.07.2015 roma
(mporokon Ne3), c¢ yrounenusimu Haydyno-meronmdeckoro coBera lleHTpa mnpodeccnoHaIbHOrO
obOpaszoBanms u cucteM kBamupukamuii OI'AY «DOUPOy». Ilporokom Ne3 ot 25.05.2017 r. C
M3MEHEHHMSMH 10 Npuka3zy MuHucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparun Ne613 ot
29 urons 2017 r. «O BHecenun nuzmeHenud B PI'OCCOO, yreepxkaennsii MOuH P® ot 17 mas 2012
r.»

[Tporpamma BKITIOYaeT B ceOs:

- Macmopt pabouel mporpaMmbl 00IIE00Pa30BATEILHON YICOHOM TUCITUTUINHEI,

- CTPYKTYpa U Cojiep KaHue 001e00pa3oBaTeIbHON yIeOHOW JUCITUTUINHBI,

- YCJIOBUS peau3anuy padoueit mporpaMMel 0011e00pa3oBaTeIbHON YIeOHOM TUCITUTUINHBI,
- KOHTPOJIb M OIICHKA PE3yJIbTaTOB OCBOEHHSI 001Ic00pa30BaTeIbHOM YUeOHO! TUCIIUITIIHBI.

O06bEM yueOHON HArpy3Ku (BCETro 4acoB):

- no cneuranbHOCTIM [5.02.14 Ochawenue cpeocmeamu asmomamu3ayuu mexHOL0SUYECKUX
npoyeccosé U Npou3soo0cme (npouzeoocmeo mauwiun u obdopyoosanus), 27.02.07 Ynpasenenue
Kauecmeom npooyKyuu, npoyeccos u yciye (no ompacisim) 156 dacoB, B TOM 4ucie oOs3aTelbHAs
aynuTopHas ydyeOHas Harpy3ka - 156 yaco. Bua mpomMexxyTouHOM aTTeCTalliu — IK3AMEH.

Bug HpOMe)KyTOLIHOI\/‘I aTTCCTallulu — IK3AMEH.

HaumenoBanue pa3feinoB AUCIUIIINHBL

Mexanuka

OCHOBBI MOJIEKYJISIPHOM (PU3MKH U TEPMOJUHAMUKH.
DneKTpoAMHAMUKA.

Konebanus u BOJIHBI.

Orntuka.

OcCHOBBI CIENIMATIBHOM TEOPUN OTHOCUTEIBHOCTH.
DneMeHThl KBaHTOBOW (DU3HKHU.

NogakrowhE



COJEP)KAHUE

. ITACIIOPT PABOYEN ITPOI'PAMMBbI

OBIIIEOBPA30OBATEJIBHON YYEFHOM JUCITATLIMHBI

. CTPYKTYPA n COJEPKAHUE

OBIIIEOBPA30OBATEJIBHON YYEFHOU JUCIHUATLIAHBI

. YCJIOBUA  PEAJIM3AIINA PABO‘—IuEﬁ IMPOI'PAMMBbI
OBIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUITJIMHbI

. KOHTPOJIb M OILEHKA PE3YJIBTATOB OCBOEHUA

OBIIIEOBPA30OBATEJbHONYYEFHOM JUCHUILJINHBI

CTp.

18

20



1. MACHIOPT PABOYEHN IMPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOW YUEFHOM
JTUCIIUTIINHBI

PU3UKA

1.1. Ob6aacTh NpUMEHEeHHs POTrPaMMBbI

Pabowas mporpamma o0mieoOpa3oBaTenbHON Y4eOHOM JUCHUIUIMHBI (Jaynee  y4eOHOU
JTUCIUTIIMHBI) SIBJIIETCSI 4YacThlO paboueld oOpaszoBaTesbHOM mporpammbl (manee - OIl) na Oase
OCHOBHOTO 00m1Iero o0pa3oBaHUS C TOJYYEHHEM CpenHero oomiero o0pa3oBaHUS; IMPOrpaMM
MOATOTOBKH CIICIIMAINCTOB cpeaHero 3BeHa (nanee — [ITIICC3):

15.02.14 OcHaienue cpeacTBaMu aBTOMaTU3aUU TEXHOJOTMYECKUX ITPOLIECCOB U ITPOU3BOJICTB (T10
OTpacysim).
27.02.07 YupaieHue KaueCTBOM MPOAYKIIUH, TIPOLECCOB U YCIYT (IO OTPACIIsiM)

1o npoduITto MpodheccHoHATLHOTO 00Pa30BaHUS: TEXHOIOTHICCKHM.

1.2. Mectro y4eOHo#ii aumcoumanHbl B cTpykrype OII CIIO Ha 0a3e 0OCHOBHOro o001ero
o0pa3zoBaHmusi

YyeOHast qucruiummHa «Ou3uKkay SBISETCS y4eOHBIM MPEIMETOM TI0 BBIOOPY U3 00s3aTeIbHOM
npenMeTHoit obnactu «EctectBennble Hayku» OI'OC cpennero obmiero 06pazoBaHusl.

B yueonom mmane IIIICC3 wmecto yueOHOW mucnmminabl «PH3MKa» — B COCTaBe
o01ieo0pa3oBaTeabHbIX Y4eOHBIX JUCIHHMIUIMH TIO BBIOOPY, (GOPMUPYEMBIX U3 00s3aTeNbHBIX
npeAMETHBIX obyacteit, npoduiibnbie (Hanee — OYBII).

1.3. Henu wu 3agaum y4yeOHOH JAUCHUILIMHBI — TpPeOOBaHHMS K Ppe3ybTaTaM OCBOCHUS
0o0meo0pa3zoBaTeIbHOM Y4eOHOM M CHMIIIIUHBI:

OcBoecHue COACPIKaHUA yqe6H0171 JUCHUILIMHBL Du3nKa obecnieunBaeT AOCTHIKCHUC CTYIACHTaMHU
CJICAYIOIIUX PE3YJIbTATOB:

* TUYHOCHIHBIX

—— YyBCTBO T'OPJIOCTH U YBaXXEHMS K UCTOPUHU U JOCTHIKEHHUSIM OTEUECTBEHHOM (U3NUECKON HayKH;
(¢u3nyecKn IrpaMOTHOE MOBEAEHUE B NMPOPECCUOHATBHON AESITENILHOCTH U OBITY MPH OOpalleHUH C
npubopaMy U YCTPOUCTBAMH;

—— TOTOBHOCTb K TPOJOJDKEHUIO 00pa30BaHUS M TOBBINICHHUS KBaIM(UKAIMKM B H30paHHOU
npoeCCUOHATILHON N1eATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJM (PU3MUECKUX KOMIIETEHLMH B
3TOM;

—— YMEHHE HUCIOJIb30BaTh JOCTH)KEHUSI COBPEMEHHOM (hru3nyeckoil HayKu U (PU3MUYECKHX TEXHOJIOTUH
JUIS TIOBBIIIEHHUSI COOCTBEHHOTO WHTEIJIEKTYaJbHOTO DPAa3BUTUS B BbIOpaHHOW NpodeccHOHaNbHON
JESITENbHOCTH;

—— YMEHHE CaMOCTOSATEIbHO J00bIBaTh HOBbIE JJisi ce0sl (pu3mueckue 3HaHUS, UCIOJB3YS JUIsl ATOrO
JOCTYITHbIE HICTOUHUKHU HH(pOpMaIumy;

—— YMEHHE BBICTPaUBaTh KOHCTPYKTHBHbBIE B3aMMOOTHOIIIEHUSI B KOMaH 1€ M0 PEIICHUIO 00IInX 3a/1a4;
—— YMEHME YIpaBJSITh CBOEH IO3HABATEJIBHON JEATENBHOCTBIO, NMPOBOAUTH CAMOOLEHKY YpPOBHS
COOCTBEHHOT'O UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

* MemanpeomMemmusix:

—— MHCIIOJIb30BaHKUE Pa3IMYHbIX BHUJOB IO3HABATEIbHOW NEATENHOCTH JUISl pEHICeHUs (PU3UUECKHX
3aja4, MPUMEHEHHE OCHOBHBIX METOJOB TIO3HaHUS (HAOMIONEHMs, OINUCAHUSA, W3MEPEHUs,
SKCIIEPUMEHTA) JIJIsl U3YUEHUs PA3IMYHBIX CTOPOH OKPY’Karollel 1elCTBUTEIbHOCTH;

—— HUCIIOJIb30BAaHUE OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONEpaluii: MOCTAHOBKHU 3a/1a4M, (OPMYJIHPOBAHUS
TUIOTE3, aHallM3a U CHUHTE3a, CPaBHEHHA, OOOOUIEHMS, CHUCTEeMaTHU3allH, BbISBICHHUS MPUYMHHO-



CIIEICTBEHHBIX CBS3€Hl, MOMCKAa aHAJIOTOB, (HOPMYIMPOBAHUS BHIBOJOB [JS HM3YYEHHS Pa3IMYHBIX
CTOpPOH (U3NYECKUX OOBEKTOB, SBICHHHA M TPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBATHCS B IpoeccroHanbHOM chepe;

—— yMEHHUE TeHepUPOBATh UJCH U ONPEICIISATh CPEICTBA, HEOOXOAUMBIC IJISl KX PEaTn3alliy;

—— YMEHHE HCIOJb30BaTh PA3IMYHBIE WCTOYHUKUA [UIsI TMONy4deHHs] Qu3ndeckoil uHopmaium,
OLIEHUBATD €€ JI0OCTOBEPHOCTD;

—— YMEHHE aHaJU3UPOBATh U MPEICTABIATh HH()OPMALIKIO B PA3JIMYHbBIX BUJAX;

—— yMEHHE MyOJIMYHO TMPEICTABIATh PE3YIbTaThl COOCTBEHHOTO HCCIEIOBAHMS, BECTH JMCKYCCHH,
JOCTYITHO ¥ TAPMOHUYHO coYeTasl cofepxkaHue U (JopMbI MpeACcTaBIsieMoil HHPOpMaIUY;

* NPEOMEMHBIX:

—— c(hOPMHUPOBAHHOCTH MPEJCTABICHUN O POJIM U MecTe (PU3UKU B COBPEMEHHOW HAyYHOW KapTHUHE
MUpa; MOHMMaHHe (PU3MUECKON CYIIHOCTH HalroAaeMbiX BO BceneHHO sBiieHUH, poiu (U3MKHU B
(dbopmMHUpOBaHUN KPYro3opa M (PyHKIIMOHAIBHOW IPaMOTHOCTH YEJIOBEKA JJIS PEUICHUs MPAKTUYECKUX
3ajady;

—— BIIQZICHHE OCHOBOIIOJIATAIOUIMMH (PU3UUECKUMH TOHATHSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH M
TEOPHUSAMU; YBEPEHHOE UCIIONIb30BaHUE (PU3MUECKON TEPMUHOJIOTUN U CUMBOJIUKY;

—— BJIaJICHUE OCHOBHBIMH METOJaMU HAyYHOT'O MO3HAHMSI, UCIIOIb3yEMbIMU B (PU3UKE: HAOIIOICHUEM,
OIMHCaHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;

—— yMeHusi oOpabaTbIBaTh pe3yiabTaThl HW3MEPEHUH, OOHAPYXKHMBATH 3aBUCUMOCTh MEXKIY
(bu3MYECKUMHU BEIHUYNHAMU, OOBSICHATD MOJIyY€HHBIE PE3YIbTAThl U AENaTh BHIBOIBL;

—— c(OPMHPOBAHHOCTh YMEHUS pelIaTh PU3NUECKUE 3a/1aUH;

—— Cc(OpPMHUPOBAHHOCTh YMEHUS MPHUMEHSITHh IOJTYYCHHbIE 3HaHUSA Ui OOBSICHEHUS YCIOBUMN
npoTeKaHus (U3NYECKUX SIBICHHA B TpUpoAe, NpodeccHoHanbHON chepe W Uil MPHHATHS
MPAKTUYECKHUX PEIICHUI B OBCEAHEBHON KU3HU;

—— c(opMUPOBAaHHOCTH COOCTBEHHOW TMO3WIMHM 110 OTHOWICHHIO K (pu3mueckord wuH(pOpMAIHH,
MOJIy4aeMOi U3 pa3HbIX HCTOUYHUKOB.

1.4. KosM4ecTBO 4aCOB HA OCBOEHMe padoyeii mporpaMMbl y4eOHOM JTMCHUIIMHBI:

O0BEM yuebHOI Harpy3Ku (BCEro 4acoB):

- mo crneunanbHOCTIM [5.02.14 Ochawenue cpeocmeamu asmomMamu3ayuu mexHoL0SUYECKUX
npoyeccog U npouzsoocme (npouzsoocmeo mawur u obopyooeanus), 27.02.07 Ynpasenenue
Kauecmeom npooyKyuu, npoyeccos u yciye (no ompacisim) 156 dacoB, B TOM 4ucie oOs3aTelbHAsS
ayauTopHas yueOHast Harpy3ka - 156 gacoB. Bux npomexxyTouHON aTTecTaluy — IK3aMeH.

B mom uucne npakmuueckan noozomoexka-58



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIUILINHBI

2.1. O0beM y4eOHOM TMCHUIINHBI U BUAbI Y4eOHO#l padoThbI:

1) mo crermansHocTH ACY, TOT'TIA, TM

Bup yuedHoii padoTbl

Oobvem uacoe

O6bem yuebHOI Harpy3Ku (Bcero) 156

Oobs13aTesibHAs ayIUTOPHAsI yueOHAasi HArpy3Ka (Bcero) 144

B TOM YHCIIE:

JIEKLIMH, 100
B TOM 4YHCJIe B pOopMe MPaKTUUECKOU MOATOTOBKU 41

71a00paTOPHBIE 3aHATHS 16
B TOM 4YHCJIC B (hopMe MPaKTUUECKON MOATOTOBKH 17

IMPAKTUYCCKUC 3aHATUSA

B TOM 4HUCJIC B (bopMe HpaKTHqCCKOﬁ IIOATOTOBKH

KOHTPOJIbHBIE paOOTHI

CamocTosiTeIbHAsi BHEAYIUTOPHAs1 pa6oTa o0yyaionierocs (Bcero)

B TOM YHCIJIC:

Pabora ¢ ucrounnkamu:
-yTeHUE Y4eOHOU JIUTEPATyphl, HHPOPMAIUH 10 IEKTPOHHOMY YUCOHHKY;
-BBIITIOJIHCHHUC TGCTI/IpOBaHI/Iﬂ B BHGKTPOHHOM y‘~I€6HI/IK€.

IToaroroska:
- TOKJIAJIOB,
- pepeparos,
-  UWHIUBHUIYAJILHOTO TIPOGKTa C HCIOJIB30BaHHEM HWH(OPMaIMOHHBIX
TEXHOJIOTHUH.

- OJK3aMcCHa.

[TpomesxyTouHas arrectanus B popme (Ha SK3aMeH U KOHCYJIbTallMi OTBEJCHO — 12 JacoB):




2.2. TemaTuveckuii JIaH U cCoepP:KaHNe Y4eOHOH TUCHUIIMHBI Dusuka

HaumMeHoBaHue Conep:xanue yueOHOro MaTepuasa, JJabopaTopHbie H NpaKkTHYecKHe padoThl, Oo0bem YpoBeHb
pa3/iesioB U TeM CaMoOCTOsITeJIbHAsE padoTa 00y4aImXcs 4acoB OCBOCHUS
1 2 3 4
BBenenune Conep:xanue yueOHOro MaTepuaJia: 2
JeKIUHU, 6 mom yucie 8 popme npaKmu4eckol no020moeKu 2/1
1 | ®usuka — yHmaaMeHTabHAS Hayka O mpupoje. EcrecTBeHHO-HAYYHBIH METO/ MMO3HAHUS, €ro 2 1
BO3MOXKHOCTH Y TPAHMIII IPUMEHUMOCTH
DKCIIEpUMEHT U TEOPHs B MPOIIECCe MMO3HAHUS IPUPOABI. MoaenupoBanre GU3MIECKUX SIBICHUI
1 TiporieccoB. Poib sKkcrieprMeHTa 1 TEOPUH B MPOIIECCE MTO3HAHMS MPUPOIBI
Ousnueckas BenuunHa. [lorpenrHocT n3MepeHuit Gu3nuecKux BendrH. OU3NUECKUe 3aKOHEI.
I'panunel mpuMeHUMoOcTH (pu3nyeckux 3akoHOB. [loHATHE O (U3MUECKOW KapTHHE MUpa.
3nauenune Gusnku npu ocsoernu npodeccuit CI10 u cnenmanprOCcTel CI10
JlaGopaTopHbIe paGoThI: -
I[MpakTHYecKue 3aHATHS: -
KonTtposbHbie padoThi: -
CamocrosiTeibHAas padoTa 00yUalouuxcs:
1 | Pabota ¢ HCTOYHHKAMHU: YTCHHUE YUYEOHOW JHTEpaTypbl, WHPOPMAIMM IO SICKTPOHHOMY
Y4IeOHUKY.
2 | TToarotoBka M0KIa0B Ha TeMbl «CoBpeMeHHast (hpu3ndeckas KapTHHa Mupay, « Hukomai
Komnepuuk — co3nmarens reTuoneHTPUIeCcKO cucTeMbl Mupay, «["amuneo [Mammneit —
OCHOBATeIlb TOYHOTO €CTECTBO3ZHAHMSI», «3HaYCHHE OTKPHITHIA [ amures.
Paszgen 1.Mexanuka 16
Tema 1.1. Kunematuka | Coaep:xanue yueGHOro Matepuaa: 4
JIeKIMHU, 8 mom yucie 6 hopme npakmu4eckou no020moeKu 2/2 2
1 | Mexannueckoe nBrkenne u ero Buabl. llepemernenue. Ilyts. Cxopocth. PaBHOMepHOE 2
NpAMOJIMHEMHOE IBMKEHUE. Y CKOpeHHe. PaBHOIIepeMEHHOE NPSIMOJIMHENHOE IBUKEHUE
CBobOogHoe manenue. [[BmkeHne Tena, OpOIIEHHOTO TOJ yrioM K TOpH30HTy. PaBHOMepHOeE
JIBIOKCHHE TI0 OKPYKHOCTH
JlaGopaTopHblie padoThI:
IpakTHyecKkue 3aHITHS, 8 MOM YUCTe 8 hopMe NPAKMULUECKOU NOJ20MOBKU 2/1
1 ‘ [IpakTnueckas padora Nel. Pemenne 3amau 2
KoHTpoJibHBIE PadOTHI: -
CamocrosiTesibHasi padoTa 00y4YarOMXCs:
1 | PaGota ¢ uCTOYHMKAMH: YTCHHE Y4YeOHOH JUTEpaTyphl, HHPOPMALMU IO 3JICKTPOHHOMY
y4eOHHKY.
2 | logroroBka moxianoB Ha TeMbl «lcaak HeroToH — co3faTens kiaccudeckor huznkmy», « CUIbl




TPEHMSI.

3 | lloaroroBka HHAMBUAYAIEHOTO MPOEKTA C MCIIOJIB30BaHUEM HH(DOPMAIMOHHBIX TEXHOJIOTUH

Tema 1.2. 3aK0oHBI Conep:xanue y4eGHOT0 MaTepHaJia: 6
MexaHuku HeroToHa JleKMHU, 8 mom yucie 8 hopme npaKmu4eckou no020mosKu 212 2-3
1 | Ilepssrii 3axkon HetotoHa. Cuna. Macca. Mmmynec. Bropoit 3akor Herotona. OcHOBHOW 3aKOH 2
KJIaCCUYECKOW NUHAMUKH. Tperuii 3akoH HproToHa
3akoH BceMupHOro TaAroTenus. [paBuranmonHoe mone. Cuma Ttsoxectd. Bec. CrocoOsr
n3MepeHust Macchl Ten. CUITbI B MEXaHHKE
JlaGopaTopHbie padoThbI: 2
1 ‘ JlaGopatopnas padora Nel. MccnenoBanue ABMKEHNUS Tea MO IHCTBUEM MTOCTOSHHOMN CHIIBI 2
IIpakTHyecKue 3aHATHS, 8 MOM YUCTE 8 hOPMe NPAKMUYECKOU NOO20MOBKU 2/1
1 ‘ [Ipaktuueckas padota No2. Pemenue 3agay 2
KouTposabHbie padoThl -
CamocrosiTeibHas padoTa 00y4aroUuxcs:
1 | PaGota ¢ wucTOYHMKAMHU: YTEHHWE Y4YEOHOW JHMTEPaTyphl, WHPOPMALUH MO SIEKTPOHHOMY
YIeOHUKY.
2 | ToxroroBka gokiana Ha TeMy «3aKOHBI COXPAHEHUS B MEXaHUKEY
3 | [oaroroBka MHIUBHUIYaIbHOTO MPOEKTA C UCHOIb30BAHHEM HH(POPMAIIMOHHBIX TEXHOJIOTHI
Tema 1.3. 3aK0oHBI Conep:xkaHune yue0HOro MaTepuaJia: 6
COXpaHEHUs B MeXaHuKe | JIeKmuM, 6 mom uucie 8 hopme npakmu4eckol noo2omoeKu 3/2
1 | 3aKoH coXpaHEeHHs UMITYJIbca. PeakTHBHOE JBIKCHHUE. 3 2-3
PabGota cunel. PaboTa moreHnmanbHbIX CHI. MOIHOCTS.
Oneprus. Kunernueckas sneprus. [loTeHnmanpHast sHEprusl. 3aKOH COXpPAHEHUS MEXaHUYECKOM
sHepruu. [IpuMeHeHne 3aKOHOB COXpaHeHUs!
JlaGopaTopHbie paGoThI: 1
1 | JIaboparopHas pabora Ne2. CoxpaHeHHME MEXaHHMYECKOW 3HEPrHM NpU ABKEHUH Tesla IO 0,5
JICHCTBUEM CHJI TSDKECTH M YIPYTOCTH
2 | Jlaboparopnas pabora Ne3. M3ydeHne ocoOEHHOCTEH CHITBI TPEHHUS (CKOJILKEHUS) 0,5
IpakTHyecKkue 3aHITHS, 8 MOM YUCTe 8 hopMe NPAKMUHUECKOU NO020MO8KU 2/1
1 ‘ [Mpaktuueckas pabora Ne3. Pemienue 3amaq 2

KonTposbHbIe padoThI:

CamocrosiTesibHas padoTa 00y4alOIIMXCH:

1 Brimonnenue tecta B SJICKTPOHHOM y‘le6HI/IKe

2 HOZLFOTOBKa AOKJIaJia Ha TEMY «Muxaunn BacunbeBna JIoOMOHOCOB — y‘{eHBIﬁ OHIIUKIIOIICJUCT

3 | HoaroroBka pedeparoB Ha Tembl «Pomp K.O.IlMONMKOBCKOrO B pPa3sBUTHM KOCMOHABTHUKN,
«Cepreii IlaBnoBnu KopoaeB — KOHCTPYKTOp M OpraHu3aTop IPOM3BOJCTBA PAKETHO-




KOCMHMYCCKON TEXHUKI)Y

Paznen 2. OcHoBBI 16
MOJIEKYJISIPHOM (PU3UKH
U TEPMOAMHAMUKH
Tema 2.1. OcHOBBI Conep:kaHue y4eOHOro MaTepuaJa: 6
MOJIEKYJISIPHO- JeKIuu, 6 mom yucie 8 popme npaKmu4eckol no020moeKu 4/2
KMHETUYECKON TeOpUHu. | 1 | OCHOBHBIE IMOJIOKEHHS MOJEKYISPHO-KMHETHUECKOW TeOprH. PasMepsl M Macca MOJIEKYN H 4 2-3
WneanbHblil Ta3 aroMoB. bpoyHoBckoe nBmwxkenue. Juddysus. Cuinbl U SHEPrUs MEKMOJICKYISPHOTO
B3aumosieiicTBs. CTpoeHHe Ta3000pa3HbIX, KUAKHX M TBEpAbIX Tel. CKOPOCTH JBHMIKECHHS
MOJIEKYJI U UX U3MEPEHHE
Wneanpupiid Ta3. aBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KUHETHUECKOW TEOPUHU
ra3oB. Temmeparypa u ee u3MepeHue. [a3oBbie 3aKOHBI. AOCOJIOTHBIM HYJb TEMIIEPaTYpHL.
TepMoauHaMuUecKas MIKaNa TEMIIEPATYPhl. Y paBHEHHE COCTOSHUS HJICaTbHOTO ra3a. MomnsipHas
ra3oBas MOCTOSTHHAS
JlaboparopHble padoThbI: -
IpakTHYECKHE 3aHATHSI, 8 MOM YUCTe 8 PopMe NPAKMUUECKOU HO020MOBKU 2/1
1 | [IpakTudaeckas padora Ne4. Pemenue 3amaq 2
KonTposibHble padoThbl -
CamocrosiTesibHas padoTa 00y4alOIIMXCH:
1 | PaGota ¢ wucTOYHHKAMHU: YTCHHWE Y4YEOHOW NHTEPaTYphl, WHPOPMAIUK MO SJIEKTPOHHOMY
y4eOHUKY.
2 | ToxroroBka pedepata Ha TeMy «J[BUTaTenyu BHYTPEHHETO CrOPaHHSD)
3 | IloaroroBka MHIUBUAYAILHOTO MMPOEKTA C MCIIOJIb30BaHUEM MH()OPMAIIMOHHBIX TEXHOJOTHH
Tema 2.2. OcHOBBI Coaepixanue yueOHOIro MaTepuaJa 6
TEPMOJINHAMUKHI Jleknum, 6 mom uucie 6 hopme npakmuyeckou n0020MmosKu 211
1 | Buytpensss sHeprus cucteMbl. BHyTpeHHs 3Heprusa uaeanbHoro rasa. Pabora u termsora Kak 4 2
(dbopMbI Tiepeaun dHEPruu. TemIoeMKOCTh. YIenbHas TEMIOEMKOCTh. YPaBHEHHE TEMJIOBOTO
Oamanca. IlepBoe Hawanmo TepMmoamHaMuku. AnmabaTHpii mpomecc. llpwHIMn nefcTBUs
TEIUIOBOM MallIUHBI.
KIIJ[ temnoBoro asuratens. Bropoe Hauyano TepMoJUHAMUKHU. TepMoaMHaMUYECKas MIKalia
TemIepaTyp. XoioauwibHble ManiuHbl. TemtoBsble apuraten. OxpaHa npHpobI
JlaGopaTopHble paGoThI -
IIpakTHYECKHE 3aHATHS, 8 MOM YUCTEe 8 PopMe NPAKMUUECKOU NOO20MOBKU 211
1 \ [IpakTnueckas pabora NeS. Pemenue 3agau 2

KonTpoJsbHbIe padoThI

CamocTrosiTesibHas padoTa 00y4alOUIMXCH:

1 ‘PaGOTa C HCTOYHHMKAMU: 4YTEHUE Yy4eOHOW JMTepaTyphbl, MHQOpMAIMA TIO 3JIEKTPOHHOMY
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y4eOHHKY.

2 | lloaroroBka HHAMBUAYAIEHOTO MPOEKTA C MCIIOJIb30BaHNEM HH(POPMAIIMOHHBIX TEXHOIOTHH

Tema 2.3. CpoiicTBa Copep:xanue yueOHOro MaTepuana 4
arperaTHele cocTosiHUA | JlekumMu, 6 mom uucie 8 popme npakmu4ecko no020mosKu 211 2-3
BEIIECTBA: I1apPOB, 1 | CeoiicTBa arperatHble COCTOSHUS BemlecTBa. Vcnapenne u KoHIeHcalus. HachImeHHbIi nap u 2
KUJIKOCTEN U TBEPIBIX ero cBoiicTBa. AOCOJIOTHAas M OTHOCHTENbHAs BIAXXHOCTh BO31yxa. Touka pocel. Kumenue.
Ten 3aBUCHMOCTh TEMIIEPATyphl KUIICHHs OT JaBieHHs. [leperpeTsiil map U ero UCIOIb30BaHHE B
TEXHHKE
JlaGopaTopHble paboThl, 8 mom uucie 8 hopme npaKmueckoll H0O20MmMosKu 2/1
1 | JIaboparopHas pabota Ned. Onpenenenne BIa)KHOCTH BO3AyXa 1
2 | JJaboparopnas pabora Ne5. Onpenenenre koadduipenTa MOBEPXHOCTHOTO HATSHKEHUS JKAIKOCTH 1
IlpakTH4yecKkue 3aHATHS: -
KoutpoJbHbie paboThbl:
CamocrosiTesibHas padoTa 00y4YaKIUXCH:
1 | BrimosnHeHUe TecTa B 3JICKTPOHHOM YUeOHUKE
2 | IloaroroBka moxianoB Ha TeMbl «OKuakue kpucrauisl»y, «Bnusaue nedexroB Ha (usznueckue
CBOMCTBa KpUCTAIOBY, «AHApe Mapu AMmmep — OCHOBOMOJOXHHUK DICKTPOJANHAMUKI,
«Hukona Tecna: >Kku3Hb ¥ HEOOBIYANHBIE OTKPBITHSDY
3 | oaroroBka pedepata Ha TeMy «KOHCTpYKIIMOHHAS IPOYHOCTH MaTepualia v €e CBA3b CO
CTPYKTYPOW»
Pazgen 3. 52
JIeKTPOIMHAMHUKA
Tema 3.1. Coaeprxanue yueOHOro MaTepuaJa: 12
DeKTpuUecKoe 1mosje Jlekummu, 6 mom uucne 8 popme npakmuieckou n0020mMoeKU 10/3
1 | Onexktpuueckre 3apsabl. 3aKOH COXpaHEHHUs 3apsana. 3akoH KymoHa. DnekTpuueckoe Moie. 10 2-3
HamnpsokeHHOCTh  3JIeKTpUYecKoro mojs. [lpuHimn cymnepnosuimu  mojeil. Pabora cuin
ANEKTPOCTATHYECKOTO TIOJISL.
[Morennman. Pa3HOCTh mMOTEHIMANOB. ODKBHIIOTCHIHMAIBHBIE ITOBEPXHOCTH. CBS3b MEXIY
HAIMPSHKCHHOCTHIO M PA3HOCTHIO MOTEHIIMAIIOB 3JIEKTPUIECKOTO MOJISL.
JIMDIIEKTPUKY M IIPOBOJHUKU B JJIEKTPUYECKOM ITOJIE. JIMDJIEKTPUKHU B 3JIEKTPUUECKOM IIOJIE.
[Monspuzanus AMdIEKTPUKOB. [IPOBOHUKH B DIIEKTPHIECKOM TIOJIE.
Konznencaropel. CoelMHEHNE KOHJICHCATOPOB B OaTapero. JHEPrusl 3apsHKeHHOTO KOHIGHCATopa.
OHeprus MEeKTPHUECKOTO OIS
JlaGopaTopHbie padoThI:
IpakTHyeckue 3aHITHS, 8 MOM YUCTe 8 hOpMe NPAKMUUECKOU NO020MOBKU 2/1
1 ‘ [TpakTnueckas padora Ne6. Pemenne 3agau 2

KonTposbHbIe padoThI:
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CamocTtosiTesbHast paboTa 00y4arOIIUXCH:

1 | Pabota ¢ wucToyHWKamu: YTeHHE Yy4YeOHON IUTEpaTyphl, MHPOPMAIMH IO JJIEKTPOHHOMY
y4eOHUKY.

2 Brinonnenue tecra B QJICKTPOHHOM y‘-IC6HI/IKe

3 | loaroroBka pedepara Ha Temy «lIpuMeHeHE KOHIEHCATOPOB B yCTPOHCTBE MIEPCOHATBHOTO
KOMITBIOTEPA»

4 IloaroroBka HWHIAUBUAYAJIBHOI'O IMTPOCKTA C UCIIOJIB30BAHUCM I/IHq)OpMaHI/IOHHI)IX TEXHOJIOTHI

Tema 3.2. 3akoHbI Coaeprxanue yueOHOIo MaTepuaJa: 20
IIOCTOSIHHOTI'O TOKa Jlekumu, 8 mom yucne 8 popme npakmuieckou n0020MoBKU 12/3
1 | YcnoBus, HeoOXOAMMEBIE AT BOSHUKHOBEHUS U TOAICPKAHUS dICKTpHIeckoro Toka. Criia ToKa 12 2-3
¥ IJIOTHOCTH ToKa. 3akoH Owma s ydacTka menu 6e3 DJ[C. 3aBUCHMOCTB AIEKTPUIECKOTO
COIMPOTHUBJICHHUA OT MaT€pHralid, JJIMHbLI U IUIOINAAX MOIIECPEUYHOro CCYCHUA IMTPOBOJHHMKA.
3aBHCUMOCTh ~ DJIEKTPUYECKOTO  CONPOTUBICHUS  MPOBOJHHKOB  OT  TEMIIEPATYpBHI.
DJIEKTPOABIDKYIIAS CUJIa HCTOYHUKA TOKa. 3aKoH OMa J1sl HOJTHOM LIeTH.
Coenunenue nmpoBoJHUKOB. CoelMHEHNE HCTOYHUKOB 3JIEKTPUUECKON HEPTHH B OaTapero.
3akoH /xoyns—IJlenna. Pabota u MOIIHOCTH JIEKTPUIECKOTO TOKA. TeIIoBOe IEHCTBUE TOKA
JlaGopaTopHblie padoThI: 3
1 | Jlaboparoprast pabora Ne6. M3yuenme 3akoHa Oma uis ydacTKa IEIH, ITOCIIEAOBAaTEIHHOTO 1
COCAMHEHHSI IPOBOAHUKOB.
2 | JlJaboparopnas pabora Ne7. M3ydenue 3akona Oma Jyist TOJTHOM IEITH. 1
3 | Jlabopatopnas pabora Ne§. Onpenenenne 3C 1 BHYTpEeHHETO CONPOTHUBIICHUS! HCTOYHHKA 1
HanpsLKEHUs!
IpakTHYECKHe 3aHATHSI, 8 MOM YUCTEe 8 PopMe NPAKMULECKOU NO020MOBKU 4/1
1 | [Ipaktuueckas pabora Ne 7 Pemenue 3agay 4
KoHTposibHbIe pagoThi: 1
1 ‘ Urorosas xonTponbHas padora Nel 1
CamocTrosiTeqbHast paboTa 00y4ar0OIUXCH:
1 | PaGota ¢ WCTOYHHKAMHU: YTEHUE Y4YEOHOW JHUTEpaTypbl, MHPOPMAIMH MO SJICKTPOHHOMY
y4eOHHKY.
2 | BoinosnHeHue TecTa B 3JIEKTPOHHOM YUeOHHKE
3 | [HoaroroBka noknanoB Ha TeMbl «bHUIONApHBIE TpaH3UCTOPB, «MOJHHUA — ra30BBIA paspsan B
MPUPOAHBIX YCIOBHUAX», «ODJIEKTPOHHAS MPOBOJUMOCTh MeTauIoB. CBEpIpPOBOIUMOCTDY,
«[Ina3ma — yeTBEPTOE COCTOSHHUE BEIIECTBA»
4 | Hamucanue pedepara Ha Temy: «/cronp30BaHue IEKTPOIHEPTUH B TPAHCTIOPTE»
5 | lloaroroBka MHOAMBHUYaJIbHOTO MPOEKTA C UCIOIb30BAHNEM HH(OPMAIIMOHHBIX TEXHOJIOTHI
Tema 3.3. Coaeprxanue yueOHOIro MaTepuaJia 6
Jlekummu, 8 mom uucne 8 popme npakmuieckou n0020mMoBKU 6/2

DJIEKTPUUYECKU TOK B
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pa3IUYHBIX Ccpeaax. 1 | DaexkTpuyeckuii TOK B METANIAX H YJIEKTPOJIHTAX. 6 3
ONeKTpUIeCKUi TOK B MeTauiaX. OJEKTPOHHBIM Ta3. Pabora Beixoma. CoOcCTBeHHAas
MIPOBOAMMOCTG TIOJYIPOBOTHUKOB. llomympoBOomMHWKOBEIE MPHOOpPHI. DIEKTPHYECKUN TOK B
aNeKTposuTax. Onekrtponu3. 3akoHbl @apanes. llpuMeHeHHe »deKTpoiu3a B TEXHUKE.
DleKTpUYeCKHil TOK B ra3ax U BakyyMme.
DNeKTpUYecKuil TOK B ra3ax M BakyyMme. MoHnzanus ra3a. Buasl ra3oBeix paspsaaos. [lorarue o
miazme. CBoiicTBA ¥ TPUMEHCHHE O3JICKTPOHHBIX IYYKOB. OJICKTPUYCCKHH TOK B
nosrynpoBogHuKax. COOCTBEHHAas NPOBOAMMOCTH MOJYIMPOBOJHUKOB. [loympoOBOTHUKOBBIC
TIPHUOOPEI.
JlaGopaTopHble padoThI -
I[IpakTHYecKkue 3aHATHS -
KoHnTposabHbie padoThl -
CamocTosiTeibHas padoTa 00yyalouuxcs:
1 | Hammcanuwe pedepatoB Ha TeMbl «AKYCTHYECKHE CBOMCTBA MONYMPOBOJHUKOBY, «BHIBI
JNEKTPUYECKUX  pas3psAnoB,  «DINEKTPUYECKHWE  paspsabl Ha  CiIy)kOe  dYeroBeKay,
«IIonynpoBOTHUKOBBIEC JATYUKHU TEMIIEPATYPBIY,
2 | IloaroToBka mokiaga Ha TeMy «Omunnid XpuctuanoBud JleHn — pycckuii ¢pusuk», «Maiikn
Qapaneit — cozmaTens y4eHHs 00 JIEKTPOMarHUTHOM moje», «XaHc Kpuctman Opcren —
OCHOBOIIOJIOKHHK 3JICKTPOMarHeTH3Ma
Tema 3.4. MaruutHoe | Copep:kaHue y4eOHOI0 MaTepHAaJIa 8
oJjie Jeknuu, ¢ mom yucie 8 popme npaKmu4eckol no020mosKuy 713
1 | BexTop UWHAYKIIMM MarHUTHOTO Mo, JlelicTBME MArHWTHOTO IO Ha MPSIMOJTHHEHHBIN 7 2-3
MTPOBOIHUK C TOKOM.
3akon Amrepa. BzanmonericTBue TokoB. MarHuTHBIN TOTOK. PaboTa 1Mo nepeMenieHuro
MTPOBOIHUKA C TOKOM B MAarHUTHOM TIOJI€.
JlelicTBHe MarHUTHOTO TIOJIA Ha ABMXKYIuics 3apsaa. Cuna Jlopenma.
Omnpenenenue yIeNbHOTO 3apsiaa. Y CKOPUTENH 3apsDKEHHBIX YacTHIL
JlaGopaTopHble padoThI -
IpakTHyecKkue 3aHITHS, 8 MOM YUCTe 8 hopMe NPAKMULECKOU NO020MO8KU 1/1
1 ‘ [IpakTuueckas padora Ne§. Pemenue 3agay 1

KonTposbHbIe padoThI

CamocTosiTeibHAas padoTa 00yUyalouuxcs:

1 | Pabota ¢ WCTOYHHMKAMH: YTEHHE YYEOHOW IHMTEpaTypbl, WHPOPMALMH O DIEKTPOHHOMY
y4eOHHKY.

2 | BeINOJIHEHHUE TECTA B OJIEKTPOHHOM yUeOHUKE

3 | IToaroToBKa JOKIA0B Ha TeMbl «BUTIONSAPHBIE TPAH3UCTOPBD), «MOJHUS — Ta30BbIi pa3psa B
MPUPOJHBIX YCIOBHAX», «DIEKTPOHHAs MPOBOANMOCTh METANIOB. CBEPIIPOBOANMOCTDY
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4

| HOZLFOTOBKS. WHIWBUAYAJIBHOT'O IMPOCKTA C UCITIOJIb30BAHUCM I/IH(i)OpMaLII/IOHHI:IX TEXHOJIOTHI

Tema 3.5. Coaeprxanue yueOHOIro MaTepuaJia 6
DJIeKTpOMarHuTHast JleKUMHU, 8 mom yucie 8 hopme npaKmu4eckou no020MmosKu 4/1
MHAYKIHS 1 | DnekTpoMarHuTHAs MHIYKIHSL. 4 2-3
Buxperoe anektpudeckoe noyne. CaMOHYKIIUSI.
DHeprus MarHUTHOTO IOJIS
IpakTuyeckue 3aHITHS, 8 MOM YUCTe 8 hopMe NPAKMUUECKOL NO020MOBKU 2/1
JlabopaTopHble padoThI 1
1 | Jlabopatophas padbota Ne9. M3yuenue sBICHUS SJIEKTPOMATHUTHON HWHIYKIMN 1
IIpakTuyeckue 3aHITHS, 8 MOM YUCTe 8 hopMe NPAKMUUECKOU NO020MOBKU 1/1
1 | ITpakTrueckas pabora Ne9. Perenue 3agau 1
KonTpo/bHbIe padoThI R
CamocrosiTesibHas padoTa 00y4YaKOIIUXCH:
1 | PaGora ¢ wmcrounmkamm: ureHue y4eOHOU JHTeparypbl, HHGOPMAIUU IO 3JICKTPOHHOMY
y4eOHUKY.
2 | TTogroroska moknana (¢ npesenranyei) Ha temy «bopuc Cemenosud Sxo0u»
3 | Hamucanue pedeparoB Ha TeMbl «FICIONB30BaHUE ICKTPOIHEPTHH B TPAHCIIOPTEY,
«MarHuTtHbie U3MepeHHs (IPUHLUIBI TOCTPOSHHS TPUOOPOB, COCOOBI M3MEPEHUSI MATHUTHOTO
MMOTOKA, MAarHUTHOW MHIYKITHH )»
4| ToaroroBka MHAMBHIYaTEHOTO POEKTA C HCIIONB30BAHHEM HH(POPMAIHOHHBIX TEXHOIOTHIA
Paznen 4. Kosie6anus u 20
BOJIHBI
Tema 4.1. Conep:xaHue yueOHOro MaTepuaJia 6
MexaHndeckue JeKIuH, 6 mom yucie 8 popme npaKmu4eckol no020moeKu 4/1
KoJieOaHus 1 | l'apmonnueckue konebanmus. CBOOOIHBIE MeXaHHUYECKUE KoleOanus. JInHeHbIe MeXaHMIECKUe 4 2-3
KoyiebaTeNbHbIe CUCTEMBI. [IpeBpaliieHie SHepriun Ipu KoyedarenbHoM IBrkeHUur. CBOOOHbIC
3aTyXaromunue MCXaHN4Y€CKNe KOJ'Ie6aHI/IH. BBIHy)K]IeHHBIe MCXaHUYECCKHUEC KOHe6aHI/IH
JlaGopaTopHsble pabdoThl, 8 mom uucie 8 hopme npaKmuieckol n0020mosKu 2/1
1 | JTaboparopHas pabora NelO. M3ydeHue 3aBHUCHMOCTH INEpHOAa KOJI€OaHWH HUTSIHOTO (WMIIH 2
MIPYKMHHOTO) MasgTHUKA OT JJIMHBI HUTH (MJIM Macchl Tpy3a)
KouTtposbHbie padoThi: -
CamocTosiTeibHAs padoTa 00yUaloUuXcs:
1 | PaGora ¢ wucTouHMKamu: uTeHME y4eOHOI JUTEPaTyphl, MHOOPMALMU IO BJIEKTPOHHOMY
y4eOHHKY.
2 | BHINONHEHHE TECTA B 2JIEKTPOHHOM y4eOHUKE
3 | IloAroToBKa MHAMBUIYAILHOTO MPOEKTA C HCHIOIF30BAHUEM UH(POPMALIMOHHBIX TEXHOJIOT Ui
Tema 4.2. Ypyrue Coaeprxanue yueOHOro MaTepuaJa 4
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BOJIHEI JeKknuu, 6 mom yucie 8 popme npaKmu4eckol no020moeKuy 4/2
1 | Ilonepeunspie u MPOAOIHHBIE BOJHBI. XapaKTEPHUCTHUKU BOJHBL YpaBHEHHE IUIOCKOHM Oeryiei 4 2-3
BOJIHEI.
Wurepdepennus BosH. [loHsaTue o nudpakimy BoaH. 3BYKOBEIC BOJIHBI. Y ITPa3BYK U €T0
MIPHIMEHEHNE
JlabopaTopHble padoThI -
IIpakTH4yeckue 3aHATHS -
KonTposabHbie padoThl -
CamocTtosiTesibHast paboTa 00y4arouxcs
1 | PaGora ¢ wucrounmkamm: urenme y4eOHOW nHTepaTrypbl, WHGOPMAIUH IO 3JIEKTPOHHOMY
YIeOHUKY.
2 | IloaroroBka Joknaga Ha TeEMY «YJIbTPa3BYK (IIOJdydeHUEe, CBOMCTBA, IPUMEHECHHE)
3 | Hammcanwme pedepara Ha TeMy «JIMdpakiiys B HAIICH )XKU3HN»
Tema 4.3. Coaep:xaHue yueOHOro MaTepuaJia 4
DJIIeKTpOMarHUTHBIC JIeKIMHU, 8 mom yucie 6 hopme npaKmu4eckou no020mosKu 3/3 2-3
KoJIcOaHUus 1 | CBoOonHbBIE 3eKkTpoMarHuTHbIe KoaebaHus. [IpeBpaiienue sHepriuy B KonedaTeIbHOM KOHTYDE. 3
3aryxarmue JNIeKTPOMarHUTHEIE KolleOanus. ['eHepaTop He3aTyXaroIIUX AIIEKTPOMArHUTHBIX
KojeOaHuii. BbIHYXIEeHHBIE 3JIeKTpUYeckue Koyicbanus. IlepemenHblii TOK. ['eHeparTop
MEPEMEHHOT0 TOKa. EMKOCTHOE M MHIYKTUBHOE CONPOTHURBIICHHUS MTEPEMEHHOT0 ToKa. 3akoH Oma
JUTSL DJIIEKTPUIECKOH TIeTT IEPEMEHHOTO TOKa.
Pabota 1 MomHOCTH IepeMeHHoro ToKa. ['enepaTopsl Toka. Tpancdopmaropsl. Toku BEICOKON
yactoThl. [loyueHue, nepenaya u pacupeieiCHUe dJISKTPOIHEPT U
JlaGopaTopHble padoThI -
IpakTHYeCKHe 3aHATHSI, 8 MOM YUCTe 8 POpMe NPAKMUUECKOU HOO20MOBKU 1/1
1 | Ilpaktuueckas pabora Nel0. Pemenue 3amaq 1
KoHnTposabHbie padoThl -
CamocTosiTeibHAs padoTa 00yUyalouuxcs:
1 | PabGora ¢ uCTOYHMKaMM: uYTe€HUE Y4eOHOIl IMTEpaTyphl, MHOOPMALUH II0 BIEKTPOHHOMY
Y4IeOHUKY.
2 | llogrotoBka nmokiamoB Ha TeMbl: «Anekcanap CtenmaHoBwd l[lomoB — pycckuil ydYeHBIH,
m3o0peTarens paanoy», «Maiikn dapageit — co3gaTennb yUeHus: 00 3JIEKTPOMArHUTHOM IIOJIE»,
«Tpanchopmaropely, «Illkana 37eKTPOMArHUTHBIX BOJIHY
3 | Hanwucanue pedepara Ha TeMy «llepeMeHHBIN 3JSKTPUUYCCKUI TOK U €r0 MPUMEHEHHE)
4 HOZIFOTOBKa WHIWBUAYAJIBHOI'O IMTPOCKTA C UCIIO0JIb30BAHUEM I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTUH
Tema 4.4. Conep:kanue y4eOHOIro MaTepuaa 6
DNEeKTpOMarHuTHhIE Jlekumu, 8 mom uucue 8 hopme npaxmu4eckou no020mosKu 4/1
BOJIHBI 1 | DnexTpoMarHUTHOE TOJIE KaK OCOOBIN BHA MaTepHH. DJIEKTPOMATrHWUTHBIE BOJHBI. BuOpartop 4 2-3

I'epua. OTKpBITHIN KOeOaTeNbHBIA KOHTYP.

Uzobperenue paguo A. C. [lonoseim. [Tonsitie o paguocsssu. [IpuMeHeHne 31eKTpoOMarHuTHBIX
BOJIH
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JlabopaTopHbIe padoThI

IpakTHyecKue 3aHATHSI, 8 MOM YUCILE 8 hopMe NPAKMUYECKOU NOO20MOBKU 2/1
1 ‘ [IpakTuueckas padora Nell. Pemenue 3amau 2
KouTpoabHble padoThI -
CamocTtosiTesibHast padoTa 00y4arOLIUXCH:
1 | PaGoTa ¢ WCTOYHMKAMM: YTEHHE YYeOHOH IMTepaTypbl, MH(OPMALMM TIO0 DJIEKTPOHHOMY
Y4IeOHUKY.
2 | IloaroToBka qOKJIam0B HA TeMbl: «PennkToBoe H3mydeHue», «CBEeT — 3TO AIIEeKTPOMArHUTHAS
BOJIHA», «ONTHYECKUE SBICHHS B IPUPOJICH
3 | Hammmcanme pedepatroB Ha Tembl «lIpomsBoacTBo, mepemaya M HMCIHOJIB30BAHHE
ANEKTPO’HEPrun», «COBpEeMEHHbIE cpeicTBa CBs3W», «lIbe3oanexTpuuecknii ekt u ero
MPUMEHCHHUE
4 HOHFOTOBK& WHIWBUAYAJIBHOI'O IMTPOCKTA C UCII0JIL30BAHUCM I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTHI
Pa3nea 5. Ontuka 18
TemaS.1.IIlpupona ceera | Coaep:xanue yueGHOro MaTepuaJia 8
JIeKIMHU, 8 mom yucie 6 hopme npaKmu4eckou no020moeKu 6/2
1 | CxopocTh pacmpocTpaHEHHUs CBETa. 3aKOHBI OTpaXeHHWsI W IpelomiieHus cBera. llomHoe 6 2-3
OTpakeHHE.
JIunzpl. ['1a3 kak ontuueckas cuctema. OnTHUECKHE MPUOOPEI
JIaGopaTopHbie padoThl, 8 MOM UucCie 8 hopMe NPAKMUYecKou no020moeKu 1/1
1 ‘ JlaGoparophas pabota Nel 1. M3ydyenue nzo0paxeHus MPeIMETOB B TOHKOH JIMH3E 1
IpakTHYeCKHe 3aHATHSI, 8 MOM YUCTe 8 POpMe NPAKMUUECKOU HOO20MOBKU 1/1
1 | [paktuueckas padora Nel2. Pemenue 3anauq 1
KoHnTpo/bHbIe padoThI -
CamocrosiTesqbHast padoTa 00y4ar0IUXCH:
1 | PabGora ¢ wucTouHWKamu: uTeHWE Y4eOHOI JUTEPaTYphl, MHOOPMALMU IO BJIEKTPOHHOMY
Y4eOHUKY.
2 | IloarotoBka qOKiIa0B HA TeMbl: «ONTHYECKHE SBICHUS B IPUPOE», «KOHCTPYKIUS U BUIBI
nazepoBy, «I'onorpadusi U e€ mpuMeHEHHE»
3 HOHFOTOBKa WHIWBUAYAJIBHOI'O ITPOCKTA C UCIIO0JIb30BAHUEM I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTUH
Tema 5.2.BonHOBBIE Coneprxanne y4eOHOT0 MaTepuasa 10
CBOKCTBA CBETA Jlexkuuu, 6 mom uucne 8 popme npakmuyeckou no020mosKu 6/3
1 | UnTepdepentms cBera. KorepeHTHOCTh CBETOBBIX Jiydel. MHTepdepeHIrs B TOHKUX TUICHKaX. 2-3

[lonocer paBhoii Tomumuel. Konbpua Herorona. Mcnosnb3oBaHue uHTEpEpeHLINH B HAayKe U
TEXHHUKE.
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Judpakuus cera. [Judpakinus Ha eI B apajuIeTbHBIX Tydax. JudpakiponHas penerka.
[TonsTHE O ToMOTpadUN.

[onsipusanus nonepeuynsix BoH. [lonspuzanus ceera. J{BoiHOE TydenpeaoMICHUE.
[Tonsapounel. ucnepcus cBera

Bunet cnekrpoB. Crektpbl ucnyckanus. CHEKTpsl MOTIOMEHHUS. YIbTpadUOIIETOBOE U
nH(ppakpacHoe n3nydeHus. PentrenoBckue mydu. VX mpupopaa u cBOWCTBa

JlabopaTopHble padoThI 2
1 ‘ JlaGoparopHas padora Nel2. M3ydyenue untepdhepeHnu u qudpakiiiu CBETa 2
IpakTHuecKue 3aHATHS, 8 MOM YUCLE 8 hopMe NPAKMUYECKOU NOO)20MOBKU 2/1
1 ‘ [IpakTuueckas padota Nel3. Pemenue 3anau 2
KonrtposbHbie padoThi: -
CamocrosiTeibHas padoTa 00y4aroUuxcs:
1 | PaGora ¢ wucTOuHMKaMu: 4YTeHHE y4eOHOM JUTEpaTyphl, MH(GOPMALMU II0 3JIEKTPOHHOMY
Y4IeOHUKY.
2 | BeimosHeHUe TecTa B 2JIEKTPOHHOM YUYCOHHKE
3 | llogroroBka noxianoB Ha TeMbl «Makc 1lmanky, «Anexkcauap I puropreBud CTONIETOB —
pycckuii Gpusuk», «PoToIEMEHTRDY
4 | Hamucanue pedepara Ha TeMy «JIazepHble TEXHOJIOTHH U MX MCIIOJIh30BAHUEC)
Pa3nen 6. OcHOBBI 4
crnenraJbHO TeoOpuu
OTHOCHTEJIbHOCTH
Tema 6.1. OcHOBBI Conepxanue yueOHOro MaTepuasa 4
CrenuaJbHON Teopuu Jlekumu, 8 mom uucne 8 hopme npakxmu4eckou no020mosKu 4/1
OTHOCHTEJIbHOCTH 1 | NluBapnaHTHOCT, MOJIYJsS CKOPOCTH cBeTa B Bakyyme. I[loctymatel OiHIITEHHA. 4
[IpocTpancTBO M BpeMs CHEIUATBLHON TEOPHUH OTHOCUTEIBHOCTH. CBs3b MAacChl U
SHEPTUU CBOOOTHOM YaCTHIIBI. DHEPTHS MOKOSI.
JlaGopaTopHble padoThI -
IMpakTHYeckue 3aHATHS -
KontposbHbie padoThi: -
CamocTtosiTeqbHast paboTa 00y4ar0UXCH: 2
1 | Pabota ¢ wWCTOYHMKAMHU: 4YTeHHE Yy4eOHOW JMTepaTypbl, WHPOpPMANMH TIO 3JIEKTPOHHOMY
y4eOHHKY.
2 | Hanucanue pedepara na temy «Bxiiag A. DifHIuTeliHa B pa3BUTHE QUZUKN»
Paznen 7. DiemeHTHI 14
KBAHTOBO# (u3uKu
Tema 7.1.KBanroBas Coaepxanue yueOHOIro MaTepuaJia 3
OIITHKA Jlekumu, 8 mom yucne 8 hopme npaKmu4eckou no020mosKu 212
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1 | KeanToBas runotesa [Inanka. @ortonsl. Buemnuii ¢orosnexrpuueckuii 3¢dext. BHyTpeHHNH 2 2-3
hoTorpdext. Tumsl hoTOITEMEHTOB
JlabopaTopHble padoThI -
IpakTuyecKkue 3aHITHS, 8 MOM YUCTe 8 hopMe NPAKMUUECKOU NO020MOBKU 2/1
1 | [Ipaxtrueckas padora Nel4. Pemenwne 3amaq 1
KonTposbHbIe padoTsI -
CamocTosiTeqibHasi pab0oTa 00y4aroOLIUXCH:
1 | PabGora ¢ wWcTOYHMKaMM: uYTe€HHE Y4eOHOI JUTEpaTyphl, MHOOPMALMH IO BJIEKTPOHHOMY
y4eOHUKY.
2 | IlogroroBka goxiramoB Ha TeMbl «Mogemn aroma. OnbeiT Pezepdopnar», «Hunsc bop — oqun u3
co3gaTejiel COBpEMEHHOM (PU3UKIY
3 | Hamucanue pedepara Ha Temy «PotorddekT. [Ipumenenue spaeHus hotodddexray
Tema 7.2.0Pusuka atoma | Conep:kanue yueOHOro MaTepuajia 3
JIeKIMHU, 8 mom yucie 6 hopme npaKmu4eckou no020mosKu 2/1
1 | Pa3BuTHe B3MISA0B Ha CTPOCHHUE BEIIECTBA. 3aKOHOMEPHOCTU B aTOMHBIX CIIEKTPax BOAOPOJA. 2 2-3
SAnepnas moxmenb atoma. Ombitel D. Pesepdopma. Moxens atoma Bomopona mo H. Bopy.
KBaHTOBBIE reHEPATOPHI
JlabopaTopHbie padoThI -
I[pakTnyeckune 3aHATHS 1
1 | [Ipaktnueckas padora Nel5. Pemenue 3anau 1
KoHTpoJbHbIE padoTHhI: -
CamocrosiTesqbHast padoTa 00y4ar0OIUXCH:
1 | PabGora ¢ wucTouHWKamu: uTeHWE Y4eOHOI JUTEPaTYphl, MHOOPMALMU IO BJIEKTPOHHOMY
y4eOHUKY.
2 | lloxroroBka noknanoB Ha TeMbl «Mrops BacuibeBuu KypuaToB — ¢usuk, opranuzarop
aTOMHOH HayKH U TeXHUKN», «Kinaccupukanys u xapakTepUCTUKU 3JI€MEHTAPHbBIX YaCTHID,
«YTIpaBiIsieMbIil TEPMOSIAECPHBIN CHHTE3», «Y CKOPUTENH 3apPsIKEHHBIX YaCTHID)
3 | Hanucanue pedepara Ha Temy «ATomHast pusuka. M3otomnsl. lIpuMeneHne paanoakTHBHBIX
H30TOIIOBY
Tema 7.3.@uzuka Coaepxanue yueOHOIro MaTepuaJa 8
aTOMHOI'0 s1Apa Jleknum, 6 mom uucie 6 hopme npakmuieckou n0020mMosKu 3/2
1 | EcrecTBeHHass pagMOaKTHBHOCTh. 3aKOH paJMOAaKTUBHOTrO pacnaza. CrnocoObl HabIroneHUs H 3 2-3
peructpanuu 3apspkeHHBIX yacTui. Jddexr Basunosa — Yepenkosa
Crpoenne aTtoMHOTO sipa. JledekT macchl, dHEprus CBS3M M YCTOHYMBOCTH ATOMHBIX SIIIED.
SAnepusie peakuuu. MckyccTBeHHass paguloakTHBHOCTH. JleneHue Tsokenbix simep. Llemnas
sIepHas peakius. Y papisieMast IerHas peakiys
SnepHsiii peakrop. IlonydeHue paguoakTUBHBIX M30TONOB M HUX NpuMeHeHue. buonornyeckoe
JeiCTBUE PaJOAKTUBHBIX M3JIyYeHUH. DJIeMEHTapHbIE YaCTHIIBI
JlabopaTopHbie padoThI 2
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1 ‘ Jlabopatopnas padora Nel3. M3ydeHue TpeKoB 3apsyKEHHBIX YacTHUI] 110 TOTOBBIM (hoTorpadusim 2
IIpakTHYeckue 3aHATHA 2
1 | IIpaktuueckas padora Nel6 Pemenue 3anau 1
2 | Ilpaktrnueckas padotaNel7. IloaroroBka K HTOroBOM KOHTPOJIbHON padote Ne2 1
KonTpoJbHbIe padoThI: 1
1 ‘ Hrorosas koHTposbHas padbota Ne2 1
CamocTtosiTeqibHasi pab0oTa 00y4aroOLIUXCH:
1 | PaGota c wmcTouHMKamMM: uTeHHME yueGHON NHMTEPATYphl, MH(MOPMALMH IO DIEKTPOHHOMY
Y4IeOHUKY.
2 | IlonroTroBka JOKJIAIOB HA TEMBI «ACTEpOUABI», «ACTPOHOMHS HAMINX JHEH», «YEpHbBIC ABIPB
3 | Hanucanue pedepara Ha Temy «Knaccupukaiys u xapaKTepUCTUKU 3JIEMEHTApHBIX YaCTHID)
4 | TToaroTOoBKa MHAWBUAYAIBHOTO MPOEKTA C MCIOJIb30BaHUEM HHPOPMAIIIOHHBIX TEXHOJIOTHHI
Hrorosoe 3ansaTHE 2
(IAnddepeHuupoBaHHbIH
3a46T)
TeMaTHKa . éanepHaTnBHas[ JHEPreTHKa
. BECKOHTaKTHBIE METOIbI KOHTPOJISL TEMIIEPATYPbI
HHAHBUAYATLHOTO . Bimsiane nedextoB Ha pu3nUeckre CBONCTBAa KPUCTAIIOB
IpoeKTa . Kpuoanekrponnka (MUKPOIIEKTPOHUKA M XOJIOT)

. JIazepHbIe TEXHONOTUHU U UX IPUMEHEHHE

. MeTo/1p1 HaOIOJCHUS ¥ PETHCTPALIUH PaIHOAKTHBHBIX M3ITyYeHUH 1 YaCTHII

. Hanorexnonorust — MexxaucuuIuinHapHas 001acTb GyHIaMEHTaIbHON U NPUKIaJHON HAyKU U
TEXHUKHU

. O0BbsicHeHHe (OTOCHHTE3a C TOUKHU 3peHUs (PU3NKU

. IIpoGiiemMbl 3K0JIOTHH, CBA3aHHBIE C UCIIOIB30BAHUEM TEIJIOBBIX MALIHH

10. Pa3BuTHE CpenCTB CBSI3U U PAJHO

11. PentrenoBckue nyuu. Mcropus otkpeitus. [Ipumenenue

12. ®uzuka 1 My3bIKa

13. Okonoruueckue mpodIeMbl 1 BO3MOXKHBIE ITyTH UX PELICHUS.

14. ®uzuka kamMHA

15. ¥YraeBoaoposl.

OO0 ~NOUTRWNK

Bcero (156)

Brympu xascooco pasoena ykazviearomes coomgemcemeaytowjue memvi. 1o Kaxcooi meme onucvléaemcs cooepicanue yiebHo2o mamepuand (8
OUOAKMUYECKUX eOUHUYAX), HAUMEHOBAHUS HeOOXOOUMBIX NAOOPAMOPHBLIX pabdom U NPAKMUYECKUX 3aHAMUU (OMOeIbHO NO KANCOOMY 6U0Y),
KOHMPONbHBIX pabom, a makice NPuMepHas memamuxa camocmosmenvhol pabomol. O0bem Yacog onpeodensiemcs no Kaxicoou nosuyuu cmoroya 3
(ommeuero 36e300uxoil *). Yposenv oceoenus npocmasisiemcs Hanpomus OUOAKmMu4eckux eOunuy 8 cmonoye 4 (ommeueHo 08yms 36e30ouxamu **).
J171s XapaKTepUCTUKH YPOBHSI OCBOCHHSI YUeOHOTO MaTepralia UCIIOJIb3YIOTCS CICIYIOIINE 0003HAYCHUS:

1. — 0O3HaKOMUTEJIbHBIH (Y3HaBaHUE paHEee U3YUEHHBIX 00BEKTOB, CBOMCTB);
2. — penpOAYKTHUBHBIN (BBITIOJIHEHUE IEATSILHOCTH 110 00pa3ily, HHCTPYKIIUU WU MO PYKOBOJCTBOM )
3. — IPOAYKTHUBHBIN (IITAHUPOBAHUE U CAMOCTOSTEIHHOE BBITOJHEHHE JAEATEIIbHOCTH, PEIIEHUE TPOOJECMHBIX 3a/1a4)
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3. YCJIOBUA PEAJIN3AIIMM YYEBHOM JTUCIUATLINHBI

3.1.

TpeOoBaHMsT K MHHUMAJbLHOMY Y4e0OHO-METOJAMYECKOMY M MAaTepPHAJIbHO-

TeXHUYeCKOMY 00ecredeHuIo

Peanuzanust yueOHOM AMCUUIUIMHBI TpeOyeT Hanmuuyusi yueOHoro kabmHera DU3UKU, B

KOTOPOM HMEETCs BO3MOXKHOCTh A0CTyNa B MIHTepHET BO BpeMsi y4eOHOTO 3aHATHA U B TIEPUOT
BHEY4YEeOHOM! AEATENbHOCTH 00yJaroIUXCs.

B cocraB xabuneta puszuku BXoIuT JabopaTopus ¢ 1a00paHTCKOW KOMHATOM.

Y4eOHo-MeToInYeCKOe oOecreueHre U 000py0BaHne yueOHOro KabuHeTa:
MYJIbTHMEINIHOE 000pYyI0BaHNE,
KOMIIJIEKT 3JICKTPOCHA0KEHUs KaObuHeTa (hU3HKH,
JIEMOHCTPAIIMOHHOE 000pyI0BaHue (00IIero Ha3HAYCHHS M TEMAaTHYEeCKUE HAOOPHI);
naboparopHoe o0opyaoBaHue (00IIET0 HA3HAYCHUS U TEMATHUYECKHE HAOOPHhI);
CTaTUYECKHE, TMHAMHYECKUE, JCMOHCTPAIIMOHHBIC U Pa3IaTOYHbBIC MOJICIIH;
BCIIOMOTATENbHOE 000PY/I0BaHUE;
KOMIUIEKT TEXHUYECKOH JOKYMEHTAIlMH, B TOM YHCJIE TaclopTa Ha CPEIACTBa OOy4YCHHS,

HHCTPYKIUU IO UX UCIIOJIb30BAHHUIO U TCXHUKC 0e30MacHOCTH.

O6opynoBanue 1a00paTopuu U paboUnux MECT JIA0OPATOPHH:
HITaTUBBI,
HaOOp rpy30B 10 MEXaHUKE,
JTUHAMOMETD MPY>KUHHBIH,
Opycku,
CeKyHIoMep (Jachl ¢ CEKYHAHON CTPEIKOI),
IIPY’KUHBI Pa3HOM,
HICUXPOMETD,
BOJIOCSIHOW TUTPOMETD,
Ha0op /A1 U3y4YEeHHUs U30TIPOLIECCOB B razax jJabopaTopHid,
Ha0Op MO TUJIPOCTATHUKE,
KallWIISIpHbIe TPYOKH Pa3IMYHOTO JUaMeTpa,
MacmTaOHas TUHEHKa,
OMMETp,
KOMIUIEKT IIPOBOIOB COSAMHUTENHHBIX,
TpaHc(hopMaTop Ha BEPTUKAJIBHBIX MAHEIsX,
MCTOYHUK AJIEKTPUYECKON IHEPTUH (COJIeBbIe OaTapeikn),
amIepMeTpsl IEPEMEHHOT0 TOKa,
BOJIETMETPHI IEPEMEHHOTO TOKa,
nabopaTOpHbIM HAOOP MO «3aKOHAM MOCTOSIHHOTO TOKay,
nabopaTopHBIN HAOOP MO paguoTeXHUKE «PaTnOKOHCTPYKTOPY,
CTEKJISTHHAS TUIACTHHA C ABYMS MapalljieIbHBIMU TPAHIMH,
TPaHCIIOPTHD,
cBeua,
TOHKasi coOMparomnias JnuH3a,
9KpaH,
nudpakIMOHHAs PeIeTKa,
npubOp I ONpeieeHus IIMHbI CBETOBOM BOJIHBI,
CHEKTPOCKOII,
pU3Ma IpSMOTo 3peHHs,
npuOop Ui 3aKuranust crekrpanbHbiX Tpyook (I13CT),
Ha0Op CBETOMIBTPOB,

20



. doTorpaduu TpeKkoB B kamepe Buibcow,
. HAOOP IO IIEKTPOIIU3Y.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
Ilepeyenb y4eOHBIX M3aaHUil, UHTEepHET-pecypcoB, 10NMOJHUTENbHOMN JIUTEPATYPbI

OcCHOBHBIC HCTOYHUKHU:

1. Imumpuesa, B. @. ®usuka ans npodeccuii M CHeNHATbHOCTEH TEXHUYECKOro Mpoduis:
y4eOHHK JJ11 00pa30BaTEIIbHBIX YUPESKICHUM cpel. mpod. odpazoBanus. — M., 2017.

2. Imumpuesa, B. @. ®usnka ajig npodeccuii M CIeMHAIBHOCTEH TEXHHUYECKOTO MPOGHUIIS.
COopHuk 3amau: yued. mocodue st 00pa3oBaTENbHBIX YUPESKICHUN cpel. mpod. oOpa3oBaHUsI.
— M.,2017.

JlonoTHUTeIbHbIEe HCTOYHUKU:

3. Amumpuesa, B. @. ®uzuka s npodeccuii u CHeNHaTbHOCTeH TEXHUYECKOTo MPOdUIs:
yueOHUK /U11 00pa30BaTENbHBIX YUpeKIeHHUH cpea. nmpod. odpazoBanus. — M., 2014.

4. Imumpuesa, B. @. ®uzuka s npodeccuii U CIeNUaIbHOCTEH TEXHUYECKOTO MPOQUIIA.
COopHuk 3amau: yue0. mocoOue Juist 00pa3oBaTeIbHBIX YUpPEKIECHUH cpell. mpod. oOpa3oBaHus.
— M.,2014.

5. Kacwvsnos, B. A. UnnroctpupoBaHHbIi aTiac o ¢pusuke: 10 kmacc. — M., 2010.

6. Kacwanos, B. A. UnmoctpupoBaHHbIi atiac mo ¢usuke: 11 kmacc. — M., 2010.

Kacvanos B.A. ®uzuka 10 xin.: YueOHUK A 00111e00pa3oBaTeIbHbIX YU€OHBIX 3aBeeHHM. M.:
Hpoda. 2012, c. 426.

7. Kacvanos, B.A. ®uzuka 11 xin.: YueOHHUK Ui 0011e00pa3oBaTeNIbHBIX YU€OHBIX 3aBE/ICHUN.
M.: Ipoda. 2011, c. 448.

8. Msaxuwes, ['A., byxoeyes b.b., Yapyeun B.M. ®uszuxa 10 k.. VYueOHuUK s
o0mieo0pa3oBaTeNbHBIX  YUYpeKAeHWd.  ba3oBelii  u  mpodWiIbHBIA  ypoBHH.  M.:
IIpocsemenune.2010 ,¢.399

9. Msaxuwes, ['fl, bByxosyeé¢ b.b., Comcxuu H. H. ®wmsuka 11 xr: Yd4eOHUK s
o0mieoOpa3oBaTesbHBIX  YuUpexJeHUd.  ba3zoBelii  u  mpodwibHbld  ypoBHH.  M.:
[Tpocsemenne.2010 ,c.366

10. Camouinenxo, I1.1., Cepeees A.B. KoHTponbHbIE U TpOBepouYHbIe paboThl Mo ¢usuke. 10-
1 1xmaccer: yue6. mocooue. M.: Onukc; Mup u O6pazosanue. 2009, c.368

HNHuTepHeT- pecypcebl:

https/fiz.1september. ru (yueOHO-MeTOAMUECKas razera «Du3nKay).

www. n-t. ru/nl/fz (HoGeneBckue naypearst o Gpusuke).

www. kvant. mccme. ru (Hay4HO-TIONYJISIpHBIN (PHU3HKO-MaTeMaTHYECKUH KypHaI «KBaHT).
www. Yyos. ru/natural-sciences/html (ecTecTBeHHO-HAY4HBIN >KypHaN s Moionaexku «IlyTe B

HAyKy»).
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMA AUCHUIIJINHbI

KoHTpo/1bM OneHKa Pe3ysIbTaTOB OCBOCHMS JUCLHUIUIMHBI OCYILECTBIISETCS MPENOAABATEIEM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA M J1a0OpaTOpHBIX paboT, TECTUPOBAHUS, a TAKKE
BBINOJIHEHHS 00YYaOIIMMHUCS MHIMBUAYAIIBHBIX 3aJJaHUH, IPOEKTOB, UCCIIEJOBAHUH.

Pe3yabTarsl 00yyeHus
(0oCBOEHHBbIE YMEHMNSI, YCBOEHHbIE 3HAHMS)

@opMbI U MeTOIbl KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHusI

Jluunocmmuewie:

—— YyBCTBO TOPJOCTH M YB@KEHHS K HCTOPHH H
JOCTIDKEHISIM OT€YECTBEHHOH (PH3MUeCKON HAYKH;

TEKYIINH: MOHUTOPUHT 3a IMOCEIICHUEM OTKPBITHIX
JIBEPE, SKCKYPCHIi, BEICTABOK;

——  (¢U3WYECKH  TPaMOTHOE  MOBEACHHE B | —— TEKYIIMH: JKypHalI IPOBEACHUS  TEXHUKH
npoeCcCHOHANBHON MEeATeTPHOCTH W OBITY mpH | 0e30macHOCTH;

oOpamieHnn ¢ mpuOOpaMu M YCTPOHCTBAMU;

—— TOTOBHOCTh K TPOJO/DKEHHIO O0Opa3oBaHusA W | — TEKYILIMH: MOHUTOPUHI YYacTHUs B MEPOIPUATUAX

TIOBBIIICHHS KBaJTU(UKAIIH B n30paHHON
npodeccHOHANBHON /IeATETBHOCTH M OOBEKTHBHOE
0CO3HaHHE POJIH (PU3MYECKUX KOMIICTEHIIMH B 9TOM;

mememn  IIHK, HHUOC wmm B mpodeccnoHATEHOM
KOHKypce «Pabo4yruM OBIT MOJHO. . .», MacTep-KJIacCoB;

—— yMEHHE HCIIOJIb30BaTh JOCTIKEHHSI COBPEMEHHOMN
(dusnyeckoil Haykun M (QU3MYECKUX TEXHOJOTHH st

MOBBILIEHUST ~ COOCTBEHHOI'O  HMHTEJUICKTYalIbHOTO
pa3BuTHsi B BBIOpaHHOH  IpodeccHOHaNbHON
JIeSTeIIbHOCTH;

TEKYIUi: MOHHTOPUHI BBIMIOJIHEHUsS pedeparta,
WHJMBHUYaJbHOTO IPOEKTa

—— YMCHHEC CaMOCTOATCJILHO I[O6I)IBaTI> HOBBIC JIA
cebs (1)PI31/I‘I€CKI/IG 3HaHUA, HCHOJb3yd JISI 3TOrO
JAOCTYIHBIC NICTOYHUKHU I/IH(bOpMaLII/II/I;

TEKYIIUI: OIEHKAa MOATOTOBKH  COOOIICHHIA,

JIOKIIAJIOB;

yYMEHUE BEICTpPaNBaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOIIICHUS B KOMaHJIE IO PEIICHUIO OOIMHX
3a11a4;

—— TeKyIIUil: MOHHUTOPHHT ydacTus B komanzae « TPU3y,
MeponpusTusx Heaenu LK «KBH»;

YMEHHE YIpaBIATh CBOCH IIO3HABATEIHHOM
JEATEIBHOCTBIO, MPOBOJUTH CAaMOOLEHKY YPOBHS
COOCTBEHHOI'O MHTEJUIEKTYaJIbHOTO Pa3BUTHSI;

—— TEKyUIMH: THATHOCTUYECKUE KAPTHI MO MPOBEIACHHIO
CaMOOIICHKH BBIMOJTHEHUS MPaKTHYECKUX/
1a60paTopHBIX paboT

Memanpeomemnuie:

«BulnyckHUK Hayyumoscay.

—— WCIIOJIB30BaTh Pa3jINYHbIC BHABI MO3HABATEIHLHOMN
JEeATeNIBHOCTH Ul penieHus (U3MYECKHX 3a7ad,
MPUMEHSTh OCHOBHBIE METOJIbI MIO3HAHHUS
(HaburoIeHNS, OMMCAHUS, U3MEPEHHUS, SKCIIEPUMEHTA)
JUIL W3Y4YEeHUs] Pa3IMYHBIX CTOPOH OKpYXaromieH
JIEUCTBUTEIHLHOCTH;

TEKyIIWi: MOHMUTOPWHI BBINOJHEHMS pedepara,
WHJIMBHUIYaJIHOTO IIPOEKTA

HCIOJIb30BATh OCHOBHBIC HWHTECJUICKTYAJIbHBIC
orepalyu: TOCTAHOBKHM 3aiaud, (opMynupoBaHust
TUIOTE3, aHAIIM3a U CUHTE3a, CPAaBHEHUS, 00001IeH s,
CHCTEMAaTH3alHH, BBISIBIICHHUS HNPUYHHHO-
CIIeICTBEHHBIX CcBsI3eH, MOUCKa QHAJIOTOB,
(OopMyITMpPOBaHUS BBIBOJIOB JJIS U3YYCHHS PA3IMYHBIX
CTOPOH (PM3HYECKUX OOBEKTOB, SBJICHUH U ITPOIIECCOB,
c KOTOPBIMH BO3HHMKAET HE0OX0ANMOCTb
CTaJIKUBAThCS B MPOQecCHOHATBHOI chepe;

«BublnyckHUK noayuum 803MONCHOCHIb HAVHUMbBCAY!

YMEHUE TCHEPUPOBATH HWIACH U OIPCACIATH
CpCACTBA, H€O6XO,HI/IMI)I€ JJIg UX peain3aluu;

TEKYIIMiA: MOHHUTOPWHT BBHIMOJHEHHS pedepara,
WHJIMBHU1YaJbHOTO IPOEKTa

—— YMEHHE HUCIOJIb30BaTh PA3JIUYHbIE UCTOUYHUKH AT
noxydeHus: pU3MYecKoil nHpOpMaIy, OlCHUBATh e
JOCTOBEPHOCTH;

YMEHUE AHAJIM3UPOBATH n
I/IH(I)OpMaHI/IIO B pa3JIMYHbIX BUJAX;

peaACTaBIIATb

—— YyMeHHe IyOJIMYHO TMPEICTaBIsATh PE3yJIbTaThI
COOCTBEHHOI'O HCCJEJOBaHMS, BECTH JUCKYCCHH,
JIOCTYIIHO W TapMOHMYHO coO4YeTas COAep)KaHue U

TEKYyIIM: MOHMUTOPWHI BBINOJHEHMs pedepara,
WHJIMBHUYaJIHOTO IIPOEKTA
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($opmbI nipeacTaBisieMol MHGOpPMaIHy;

IIpeomemnuie:

«Bulnycknux nayuumocay.: TekyIIMi KOHTPOJIb:

—— OCHOBOIIOJIATAIOINM (H3WYECKHIM TOHSATHAM, | ——TeCTHpPOBaHHe  (OICHKA  BBIIOJNHECHHS  TECTOB),

3aKOHOMEPHOCTSIM, 3aKOHAM H TEOPHSIM; ¢ponTanbHbIii ompoc (OIEHKAa 3a YCTHBIE OTBETHI),
usuyecknii IUKTAHT (OIEHKAa 3a TIHCHMEHHEIC
OTBETHI);

—— BJaJeTh OCHOBHBIMM METOJaMH HAY4YHOTO | ——  OIIEHKa  BBIIOJIHEHUS W 3alUThl  OT4YéTa

TMO3HaHuA, UCIIOJIb3YEMbIMU B (1)1/[31/11(62 Ha6J'I}O)IeHI/IeM,
OIMMMCAHUEM, UBMCPCHUECM, DKCTICPUMCHTOM,

JIa60paTOpPHBIX padoT;

oOpabaTbiBaTh  PE3yJIbTAaThI U3MepeHuti,
OoOHapy)XuBaTh 3aBHCUMOCTb MEXIy (U3MUECKUMU
BEJINUMHAMH, OOBSCHSATH IOJYyYEHHBIE PE3yJIbTAaThl U
JIeTIaTh BBIBOABI,

——na0opaTtopHblie pa0doThbl (OLEHKA BBINOIHEHUS U
3aIIUTHI 0TYETa TaOOPATOPHBIX PaboT);

—— pemaTh pu3nIecKue 3a1a4m;

——KOHTPOJIbHBIe PadoTbl Nel-2 u mpakTHYecKue
pa6oThI (OLIeHKA pemIeHns 3a1aq);

—— MPUMEHATH MOTyYEHHbIC 3HAHUS I OOBICHCHUS
YCIOBHH TIPOTEKaHUS (U3WYCCKUX SABICHHHA B
npupoje, MpodecCHOHaIbHON cdepe U AT IPUHATHS
MPaKTHYECKUX PEIICHUH B TOBCEIHEBHON XKNU3HH;

KOMIIJICKCHBIC  3aJaHHs (OHGHKa BBIIIOJTHCHU S

3a/laHus);

IIpoMeKYTOYHASI ATTECTAINS (MTOrOBbI KOHTPOJIb):
sk3aMeH (Mo cmemmanbHOcTM 15.02.14 OcHamieHne
cpeacTtBaMmu aBTOMaTu3alluu TEXHOJIOTHYCCKUX
MPOIICCCOB U TMPOU3BOJACTB (IPOM3BOJCTBO MAIIMH U
obopynoBanus), 27.02.07 VYmpaBieHue KauecTBOM
MIPOTYKITHH, TPOLIECCOB U YCIYT (TI0 OTPacisiaMm)).

«BblnycKHUK noayyum 603MOACHOCHIb HAVYUMBCAY!

NpeACTaBJIATL pPOJIb W MECTO (1)I/ISI/IKI/I B

COBPEMCHHON HAyYHOH KapTHHE MHPA;

—— MOHUMATh (PU3NIECKYIO CYITHOCTHh HAOIOJaeMbIX
BO BcelreHHOI SBIICHNH,

YBEPCHHO HCII0JIB30BaTh
TCPMHUHOJIOTUIO U CUMBOJIUKY,

¢usnIecKyro

—— MpeACTaBIATH posib (GU3UKK B (HOPMHUPOBAHUU
Kpyrozopa ©  (yHKUHOHAJIbHOW  I'PAaMOTHOCTH
YeJIOBeKa JUIsl PelICHHs] MPAKTHYECKUX 3a/1a4;

OTCTaMBaTh  COOCTBEHHYIO  MO3ULHUIO  TIO
OTHOIICHHIO K ¢busnueckoi nuHpopmarnuy,
MOJIy4aeMOW U3 pa3HbIX HCTOUYHHKOB.
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