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1. MACHIOPT IPOI'PAMMBI YYEBHOM JUCIIUILIAHBI
PU3UKA

1.1. llosicHuTEAbHAS 3aANMCKA

[Iporpamma  oOmieoOpa3zoBaTebHOM  yuyeOHOW  IuUCHMIUIMHBI ~ Dusnka
npeaHa3HavyeHa Juisi u3y4eHus: PU3uKu B AJaThIPCKOM TEXHOJIOTMYECKOM KOJUIEIHKE
MunoOpa3zoBanusi  UyBaiiuu, peagusyiomeM o0pa3oBaTelbHYIO Iporpammy
cpemHero  o0miero  oOpa3oBaHHMsI B TpeAeiax  OCBOCHUS  OCHOBHOWM
npodeccuonansHoit oOpazoBatensHoil mporpamMmbel CIIO (OIIOIT CIIO) nHa 6aze
OCHOBHOTO 0OOIIIEr0 00pa3oBaHMs MPU MOATOTOBKE CHEIUATUCTOB CPEAHETO 3BEHA.
Peanuzammst cpemgHero oOmiero oOpa3oBaHUsS B TIpejeliax OCBOCHHUS OCHOBHOM
npodeccruonanbHOi 00pa3oBaTeNbHON TporpaMmbl 1Mo crnenuanbHocTn 23.02.04
TexHuyeckasi SKCIUTyaTalsi N0IbeMHO-TPAHCIIOPTHBIX, CTPOUTEIIbHBIX, JTOPOKHBIX
MalIuH 1 000pyJI0BaHUs OCYIIeCTBIsIeTcsS Ha ocHoBe TpeboBanuit ®I'OC cpennero
o01iero o0pa3oBaHusi, MPEIBSIBISIEMbIX K CTPYKTYpPE, COJIEPKAHUIO U Pe3yJibTaTam
OCBOCHMsI y4eOHOW AuCHMIUIMHBI @Du3nMka, B COOTBETCTBUU C IMPUMEPHOU
nmporpaMMoi  o01eoOpa3oBaTeIbHON  yuyeOHOM  AUCHUIUIMHBI ~ Du3uka s
npodecCHOHANBbHBIX 00pa30BaTENbHBIX OpTraHM3allui, C Y4YeToM TpeOOBaHMI
dbenepalbHbIX TOCYAAapCTBEHHBIX 00pa30BaTENbHBIX CTAHJIAPTOB IO  IMOJIy4aeMOM
CIEIHUATBHOCTH.

Copnepxxanue mNporpaMmbl dusuka HAIpaBJIE€HO Ha JOCTUXEHUE
CHEQYIOIINX LeJIe:
* OCBOCHHE 3HaHUU O (GYHIAMEHTAIBHBIX (DU3NYECKUX 3aKOHAX W MPUHITUIIAX,
JIeKAITUX B OCHOBE COBPEMEHHON (PU3MUECKON KapTUHBI MHUPa; HauOoJIee BaXKHBIX
OTKPBITUSX B 00J1aCTU (PUBHKHU, OKA3aBIINX OMPEACIISIONICE BIUSIHUE HA pa3BUTHE
TEXHUKHU U TEXHOJIOTHH; METOJIaX HAyYHOT'O MO3HAHUS TIPUPO/IBI;
* OBJIQJICHHE YMEHUSIMU NPOBOJUTH HAOJIOJEHUS, TUIAHUPOBATH M BBHITIOJIHSTH
AKCIEPUMEHTHI, BBIABUTATh TUIIOTE3bI U CTPOUTH MOJIENN, TPUMEHSTh MTOJTYYEHHbIE
3HaHHUS 1O (u3MKe Uil OOBSICHEHHS Pa3HOOOpa3HBIX (PU3UYECKUX SIBICHUN U
CBOMCTB BEIIECTB; MPAKTUYECKU HMCIOJIB30BaTh (DU3UYECKHE 3HAHUS; OLICHUBATH
JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU UH(OpMAIUK;
* pa3BUTHE I[IO03HABATEIIbHBIX HWHTEPECOB, HWHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM B Tpoliecce MNPHOOpPETEeHHS 3HAHUM M YMEHHH 1o (Qu3nke ¢
WCIIOJB30BAaHUEM  PA3JIMYHBIX MCTOYHMKOB HHGOpPMAUM M COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUH;
* BOCHHUTaHHWE YOEXKICHHOCTH B BO3MOXXHOCTU IIO3HAHUS 3aKOHOB IPHUPOJIBI,
UCIIOJB30BaHUsA JOCTIDKCHUN (Qu3nku Ha 01aro pa3BUTHUS  YETOBEUECKOU
[UBWIM3ALMKU; HEOOXOAUMOCTH COTPYJHUYECTBA B TPOILIECCE COBMECTHOIO
BBITIOJTHEHHUS 3a/1ad, YBaKUTEJILHOIO OTHOIICHUS K MHEHMIO OIMOHEHTa MpH
oOCYyXJIeHMH TIPOOJeM eCTEeCTBEHHO-HAyYHOTO COJIEpKaHMs; TOTOBHOCTH K
MOpPaJIbHO-3THUYECKON OIIEHKE HCIOJIb30BAHUSI HAYYHBIX JIOCTH)KEHWH, YYyBCTBa
OTBETCTBEHHOCTH 32 3alIUTYy OKPYXAIOIICH CPpebl;
* UCTIOJIb30BaHNE MPUOOPETEHHBIX 3HAHUM U YMEHUHN JJI PEIICHUS IPAKTHIECKUX
3a71a4 ITOBCEIHEBHOM >KM3HM, oOecrieueHruss 0€30MacHOCTH COOCTBEHHOM JKM3HHU,
pallMOHANILHOTO TMPUPOAOIOJB30BaHUS M OXpaHbl OKpPYXawIIed cpeabl u
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BO3MOXKHOCTh MNPHUMEHEHHS 3HAaHUW NpPU pEUIeHUH 337a4, BO3HHUKAKOIIUX B
noceAyoUEel NpopecCHOHaNbHOMN AEATEIbHOCTH.

B mporpaMMy BKJIIOYEHO COJIep:KaHUE, HANIPaBICHHOE Ha (POPMHUpPOBAHUE Y
CTYJAEHTOB KOMIIETEHIMM, HEOOXOMUMBIX Al KayecTBeHHOro ocoeHus OIIOII
CIIO na 0a3e OCHOBHOIO OOLIEro OOpa30BaHMS C MOJYYEHUEM CPEIHErO OOIIEro
oOpa3oBaHMs, Ha OCBOECHHE IPOrpaMMbl IOATOTOBKH CIIELIUATIMCTOB CPEIHErO
3BeHa. [Iporpamma yueOHOW guciUMIUIMHBL PuU3MKa PpPACKPHIBAET COIECpPKAHUE
y4eOHOr0 MaTepuaa, ocjie10BaTeIbHOCTh €r0 U3yUYEHHUs, paclpeiesieHne yueOHbIX
4acoB, TEMAaTUKy pedepaToB, MHAUBHUIYATbHBIX MPOEKTOB, YUUTHIBAET CIEHUPUKY
IporpaMmMbl  HOJATOTOBKM  CIEHHMAIMCTOB  CPEOHEr0  3BE€HA,  OCBAMBAEMOM
CHEUATbHOCTH.

1.2. O0mas xapakrepucTuka yueOHo| AucuunanHbl Ousuka

B ocHoBe yueOHOW gucuuiiMHbl PuU3MKa JEKUT YCTAaHOBKA Ha
dbopmMupoBaHUe Yy OO0yYaeMbIX CHCTeMbl ©0a30BBIX TOHATHH (QU3HKA U
IPEJICTaBICHUNA O COBpEMEHHON (pU3MUeCcKOl KapTUHE MHpa, a TaKke BhIpaboTKa
YMEHUM TOpPUMEHATh (U3NYECKUE 3HAHUS Kak B 1IpoecCHOHAIBbHOU
JEeATEIbHOCTH, TaK U JUISl PEIIEHUS KU3HEHHBIX 3a/a4.

MHorue mnoJIoKeHHUs, pa3BUBacMble (PHU3UKOHM, paccMaTpUBAIOTCS Kak
OCHOBA CO3/IaHUSl U MCHOJIb30BaHUS HHMOPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX
texHonorut (MKT) — onpHoro wu3 HauOosiee 3HAYMMBIX TEXHOJOTHYECKUX
JOCTHUKEHNN COBPEMEHHOM ITUBUIIN3ALINH.

®u3rka [OaeT KIY K T[OHMMAaHUK MHOTOYUCIEHHBIX SIBIICHUUA U
IIPOLIECCOB OKPY>KAIOLIEr0 MHUpa (B €CTECTBEHHO-HAYYHBIX 00JIACTAX, COL[MOJIOTHH,
PKOHOMHUKE, S3bIKE, JIUTEepaType u Ap.). B ¢dusuke popmupyrorcss MHOTHE BHUIbBI
JeATEIbHOCTH, KOTOpPhIE MMEIOT METanpeaMEeTHbI xapaktep. K HUM B nepBylo
ouepellb OTHOCATCA: MOJIETMPOBAHHE OOBEKTOB M MPOLECCOB, MPUMEHEHUE
OCHOBHBIX ~ METOJIOB  NO3HAHWs,  CHCTEMHO-MH(OPMAIMOHHBIM  aHau3,
dbopMyIMpOBaHUE THUIIOTE3, aHAIW3 MW CHHTE3, CpaBHEHHE, OO0O0OIICHUE,
CUCTEMATHU3ALIMS, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBS3€W, MIOUCK aHAJIOIOB,
ylnpaBjieHUEe O00bEKTaMHM W mpoleccamMu. VIMeHHO 3Ta AUCHMIUIMHA TO03BOJSIET
MIO3HAKOMHTH CTYJEHTOB C HAYYHBIMU METOAAMH MO3HAHUSA, HAYYUTh UX OTJINYATh
TUIIOTE3Yy OT TEOPUH, TEOPHUIO OT SKCIIEPUMEHTA.

®dusuka uUMeeT O4YeHb OOJbIIOE U  BCEBO3PACTAIOIIEE  YMCIIO
MEXIUCIUIUIMHAPHBIX CBA3€H, MPUYEM Ha YpPOBHE KaK MOHATUWHOIO amnmnapara,
Tak W HHCTpyMeHTapus. CKa3zaHHOE NO3BOJISIET paccMaTpuBaTh (PU3HMKY Kak
METaIUCHUIUIMHY, KOTOpass NpeIoCTaBIsSeT MEXIUCUUIUIMHAPHBIA S3BIK JJIS
OMMCAHUS HAYYHON KapTUHBI MUPA.

®uzrka SBIAETCS CUCTEMOOOpPA3yrOUIMM (PAKTOpOM [JIsi €CTECTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DPU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE
COJEpKaHUSl XHUMHUHM, OHOJIOTUH, Treorpapuu, acTPOHOMHHM U CHELHAIBHBIX
JUCHUIUIMH (TEXHUYECKAs] MEXAHHMKA, 3JIEKTPOTEXHUKA, 3JIEKTPOHUKA H [Ip.).
VYyeOnass guciuruinHa Pusnka Cco3/laeT yHHBEPCaJbHYIO 0a3y Uisl M3y4eHHus
o01IenpoecCHOHaNbHBIX U CHENUANbHBIX JAUCUUIUIMH, 3aKjIajbiBas (yHIaMEHT
JUTSL TIOCJIEYIOIIEro 0Oy4eHHUs CTYIEHTOB.



B comepkanum y4eOHOW NUCIMIUIMHBEI TIO (U3WKE TPH TOATOTOBKE
OoOy4YaronmMxcst Mo CHEeUaTbHOCTH TEXHUYECKOTro Mpoduis mpodeccHoHaTIbHOTO
oOpa3oBaHus MPOGUILHON COCTABIIAIONICH SBISETCS pa3aen «IEKTPOIMHAMUKAY,
TaKk Kak OOJBIIMHCTBO Mpodeccuil U CHEeUUaTbHOCTEH, OTHOCSIIUXCS K 3TOMY
npouIT0, CBSA3aHBI C IIEKTPOTEXHUKOMN U SJIEKTPOHUKOM.

Teopernueckue cBeneHus 1Mo (HU3MKE JOMOIHSAIOTCS JAEMOHCTPALUAMU U
Ja00paTOPHBIMU paboTaMu.

1.3. MecTo y4eOHOIi TMCHUILIUHBI B Y4eOHOM IJIaHE

YyeOnast aucturummaa  Du3nKa SBISIETCS yYEOHBIM MPEAMETOM TIO
BBIOOpY M3 oOsi3atenbHOM mpeaMerHor obnactu EcrectBeHHble Hayku DPI'OC
CpeaHero oo1iero oopa3oBaHus.

B AnaTeIipckoM TEXHOJIOTHYECKOM Koyutepke MuHoOpa3zoBanusa UyBamnu,
peanu3yronieM 00pa3oBaTeNbHYIO MPOrpaMMy CpeaHero oOiiero oOpa3oBaHUs B
npeaenax ocBoeHus OIIOII CIIO na 6a3e ocHOBHOro o0miero oOpa3oBaHUA,
yuyeOHas jguciuiuinHa Pusuka wu3ydaercss B 00IIe0o0pa3oBaTEIbHOM IIHKIIE
yuebHoro miaaHa IIIICC3 cnenumanbHoctu 23.02.04 TexHuueckas 3KCILTyaTaIlvs
MOTbEMHO-TPAHCTIOPTHBIX, CTPOUTENBHBIX, JIOPOKHBIX MAIIIUH U 000PYAOBAHUS.

1.4. Pe3yabTaThbl 0CBOCHUS Y4€OHONH TUCHUILIUHBI

OcBoenue cojaepkanust yuyeOHOM mucuuruinHbl  duszmka obecrieunBacT
JIOCTUKEHUE CTYJEHTaMU CIECAYIOIINX Pe3yJIbTATOB:
* IUYHOCTHBIX:
— YyBCTBO TOPJOCTH U YBAKEHHUS K HCTOPUU U JIOCTUKEHUSIM OTEUECTBEHHOMU
¢bu3nueckoil Hayku; (U3MYECKHM TPAaMOTHOE IMOBEIEHHE B MPOQPECCHOHATBHON
JEeSATEIbHOCTH U OBITY IPU OOpAIllEHUH ¢ TPUOOpaMH U YCTPOMCTBaMU;
— TOTOBHOCTh K MPOJOJDKEHHIO OOpa30BaHUS U TMOBBIMICHUS KBalu(UKaUU B
n30paHHON MPOQECCHOHATIBLHON NEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIHU
bU3MYECKUX KOMIIETCHIINI B 3TOM;
— yMEHHE WCIOJb30BaTh JIOCTHXKCHHS COBPEMEHHOW (U3MUYECKOW HAyKu U
bU3MYEeCKUX TEXHOJOTUH JUIsl TOBBIMICHUS COOCTBEHHOT'O HHTEIIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOM MPO(EeCCUOHATBHOM 1eITeTbHOCTH;
— yMEHHE CaMOCTOSITENIbHO J0ObIBaTh HOBBIE i ce0s (u3nyeckue 3HAHUS,
UCIIOJIBb3YSI JIJISl TOTO JIOCTYIHBIE NCTOYHUKU MH(GOPMAIIHH;
— YMEHHE BBICTPAMBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIIECHHS B KOMAaHJIE IO
pelIeHrIo O0IIKX 3a/1ay4;
— YMEHHE YHOpaBiIsATh CBOEH TO3HABATEIbHOW JEATEIbHOCTHIO, MPOBOIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEUIEKTYaIbHOTO Pa3BUTHS;
* MeTanpeAMeTHbIX:
— UCTIOJIb30BAHUE PA3IMYHBIX BUJIOB IMO3HABATEILHOU JIEATEIILHOCTH JJIs PEUICHUS
dbu3nyeckux 3ajad, NPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAaHWS (HAOJIOICHMUS,
OMHUCAHUS, W3MEPEHUS, SKCIEPUMEHTA) MJi1 U3YYEHUS PA3JIUYHBIX CTOPOH
OKpYKarUIEN EVCTBUTEIBHOCTH;
— UCTOJIb30BAHUE OCHOBHBIX MHTEIJIEKTYaJbHbIX ONEpallHil: TOCTAHOBKH 3aJ1auu,
bopMyIMpOBaHMS THUIIOTE3, aHaIW3a ¥ CHUHTE3a, CPaBHEHHs, O000OIIEHUS,
CUCTEMATHU3alINH, BBISIBICHUS IPUYMHHO-CIEACTBEHHBIX CBS3€H, TOMCKA aHAJIOTOB,
dbopMyIMpOBaHKsS BBIBOJIOB I W3YYEHUS PA3JIUYHBIX CTOPOH (HUIUIECKUX
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OOBEKTOB, SBJICHMA M TIPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIUMOCTb
CTaJIKUBAThCS B MpodeccuoHaNbHOM cdepe;

— yMEHHUE T€HEpPUPOBATH UJIEU M OIpPEACNATh CPEACTBA, HEOOXOIUMBIE IS MX
peanu3anuu;

— YMEHHME HCIOIb30BaTh PA3NMYHbIE HUCTOYHUKU I TOJydeHHs (puandeckoin
uH(OpMaIUH, OLIEHUBATh €€ IOCTOBEPHOCTH;

— YMEHUE aHAIM3UPOBATh U MPECTABIATh HH(OOPMAIUIO B PA3IMYHBIX BUJAX;

— YMEHHE MyOJMYHO NPEACTaBIATH PE3YJbTaTbl COOCTBEHHOT'O HCCIIEIOBAaHUS,
BECTHU

JUCKYyCCUM, JOCTYIHO M TapMOHHYHO CO4YeTas CcoJepkaHue ©u  (QopMbl
npecTaBiIsieMol HHPOpMaIuy;

* IpeIMEeTHBbIX:

— c(hOpMUPOBAHHOCTH TIPEACTABICHUN O POJIM W MecTe (PU3UKH B COBPEMEHHOM
HAy4YHOM KapTHHE MHUpa; MOHUMaHUE (PU3NYECKOW CYIIHOCTH HAOIIOAAEMBIX BO
Bcenennoit  siBienuii, ponu  pusuku B GOPMHPOBAHUU  Kpyrozopa U

(GYHKIIMOHATIBHOU

I'PaMOTHOCTH Y€JIOBEKA JUIsl PEIICHUs TPAKTUUECKUX 3aj1ay;

- BJIa/ICHUE OCHOBOIOJIararuMu buznyeckuMu HOHSITUSIMH,
3aKOHOMEPHOCTSIMH,

3aKOHaMHU M TEOPUSMU; YBEPEHHOE MCIOJIb30BaHuE (PU3NUYECKON TEPMHUHOJIOTHH U
CUMBOJIUKHU;

— BJAJCHHE OCHOBHBIMM METOJAMH HAy4YHOrO MO3HAHHUA, HCIOJb3YyEMbIMU B
dusuke:

HaOJI0ICHUEM, OITMCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;

— yMmeHusi o0pabaThiBaTh PE3yNbTaTbl U3MEPEHUN, OOHAPYKMBATH 3aBUCHUMOCTH
MeXAy (PU3NYECKUMH BETUUMHAMU, OOBACHSTH MOJyYEHHbIE PE3YIbTaThl U JI€J1aTh
BBIBOJIBL;

— c(hopMUPOBAHHOCTH YMEHUS pelIaTh PUINUECKUE 3a/1a4H;

— c(OpMHUPOBAHHOCTh YMEHUS MPUMEHSTh MOJYYCHHbIC 3HAHUS NI OOBSICHEHUS
yCIIOBUH NpOTeKaHUs! (PU3NYECKUX SABJICHUH B IPUPOJE, MPOPECCHOHATBHOM cdepe
U JUISl IPUHATHS MPAKTUYECKUX PELICHUI B TOBCETHEBHOM KU3HU,

— ¢(OpPMUPOBAHHOCTh COOCTBEHHOM TMO3WIMHM TI0 OTHOIICHHIO K (HU3UYCCKOU
uH(dOpMaIuu, MOTy4aeMO U3 pa3HbIX HCTOYHUKOB.

- ¢(hOPMHUPOBAHHOCTh CUCTEMbI 3HaHHUM 00 OOIIUX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, MPEJCTaBICHUNM O JAceicTBUM BO BceneHHoU ¢u3nyeckux
3aKOHOB, OTKPBITHIX B 3¢MHBIX YCJIOBUSIX;

- c(pOpMUPOBAHHOCTh YMEHHUS HCCIEAOBATh U AHAJIU3UPOBATH PA3HOOOpa3HbIE
bu3nyeckue SBICHUA U CBOMCTBA OOBEKTOB, OOBSCHATH NMPUHUHUIIBI PaOOTHl U
XapaKTEPUCTUKU TPUOOPOB UM YCTPOMCTB, OOBSACHATH CBSI3b  OCHOBHBIX
KOCMUYECKHX 00BEKTOB ¢ TeOPU3MUCCKUMHU SIBJICHUSIMU;

- BJQJCHUE YMEHHUSMU  BBIIBUTaTh TUIOTE3bl HAa  OCHOBE  3HAHUS
OCHOBOIIOJAraloMX (PU3NIECKUX 3aKOHOMEPHOCTEM M 3aKOHOB, MPOBEPATH HUX
AKCIIEPUMEHTATILHBIMH CPEJCTBAMHU, (DOPMYTUPYS LI€Th UCCIICTOBAHMUS;



- BIIQJCHHE METOJAaMU CaMOCTOSITEJIbHOIO IUIAHUPOBAaHWA W INPOBENCHUS
($u3NYECKUX HKCIEPUMEHTOB, OMMCAHUS M aHAIM3a IMOJyYEHHON M3MEpPUTENIbHOM
uH(pOpMaInK, OIIPEEICHHSI TOCTOBEPHOCTH MOJIYYEHHOIO PE3YJIbTaTa;

- c(pOpMHUPOBAHHOCTh YMEHHUM INPOTHO3UPOBATH, AHAJIM3UPOBATh M OLEHUBATH
HOCJIEACTBUSI OBITOBOM M MPOU3BOJICTBEHHON JEATENIBHOCTH YEJIOBEKA, CBA3aHHOMN
C pU3NYECKUMU MPOLIECCAMH, C MO3ULIUN HKOJIOTUUECKOI 0€30I1acHOCTH.
BbinyCKHHMK Ha yriIy0JIeHHOM YPOBHE HAYYMTCH:

- OOBSICHATh M aHAJU3UPOBATH POJb M MECTO (PU3UKU B (HOPMHUpPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

- XapaKTepU30BaTh B3AUMOCBS3b MEXY (PU3UKON U APYTUMHU €CTECTBEHHBIMU
HayKamu;

- XapakTepU30BaTh CHCTEMHYK) CBSI3b  MEXAY OCHOBOIOJIATAIOLIUMU
HAayYHbIMHU MOHSATHSMH: IPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, IMOJE),
JIBWKECHUE, CUJIA, DHEPT U,

— INOHUMAaTh U OOBSICHATH IIEJIOCTHOCTh (PU3NYECKOM TEOpUH, pas3inyaTh
I'PaHULIb] €€ IPUMEHUMOCTU U MECTO B Py IPYIUX (PU3HUECKUX TEOPHUIL;

— BJIQJETh INPUEMAMU IIOCTPOCHUS TEOPETUYECKUX JOKA3aTEIbCTB, a TAKKE
IPOrHO3UPOBAHMSI OCOOCHHOCTEH MPOTEKaHUs (PU3NUECKUX SIBICHUN U MPOLIECCOB
Ha OCHOBE IIOJIYYEHHBIX TEOPETUUYECKUX BBIBOJOB U 10KA3aTEIIbCTB;

— CaMOCTOSITEJIBHO KOHCTPYHMPOBATh JKCIIEPUMEHTAIBHBIE YCTAaHOBKH IS
IIPOBEPKHU BBIBUHYTHIX TMIIOTE3, PACCUUTHIBATh A0COIIOTHYIO U OTHOCHTEIbHYIO
IIOTPEIIHOCTH;

— CaMOCTOSTENIbHO TUIAHUPOBATh U IPOBOJAUTH (PU3UUECKUE IKCIIEPUMEHTHI;

— pemarbs  MPaKTUKO-OPUEHTUPOBAHHBIE  KAYECTBEHHBIE M  PACUETHBIC
du3nueckue 3aJayd C OMNOpOod Kak Ha MH3BECTHbIE (DU3UUECKUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIEJIH, TaK U Ha TEKCThI C U30BITOUYHON HH(pOpMaLIUEH;

— OOBSICHATh TPAHULIBI MPUMEHEHUS M3YYEHHBIX (U3UYECKUX MOJAENEH MpH
penieHnu GU3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

— BBIJIBUTaTh TMIOTE3bl HA OCHOBE 3HAHMS OCHOBOINOJAraroluX (U3NYECKUX
3aKOHOMEPHOCTEHN 1 3aKOHOB,;

— XapaKTepU30BaTh IJ00aIbHbIE IPOOJIEMBI, CTOSIIKE MEPE]l YETOBEUECTBOM:
HHEPreTUUECKUE, ChIPbEBBIC, SKOJOTHYECKHE, U POJb (PU3UKU B PEUICHUHM ITHX
npoOJieM;

— OOBSACHATh MPUHUUIIBI PA0OTHI M XAPAKTEPUCTHKM HM3YYEHHBIX MAIlWH,
PUOOPOB U TEXHUYECKUX YCTPOUCTB;

— OOBSACHSATH YCJIOBHSI TNPUMEHEHHS (PU3NYECKHX MOJENEH NpH PEIICHUU
bu3nueckux 3agad, HaAXOAMUTh aJEKBATHYIO MPEUIOKEHHON 3aadye (U3HUECKYIO
MOJieJIb, pa3peniaTh Ipo0ieMy Kak Ha OCHOBE MMEIOLIMXCS 3HAHWM, TaK U TMpHU
ITIOMOIIY METOA0B OLICHKH.

BbInyCKHMK Ha yriIiy0JIecHHOM YPOBHE IOJIYYUT BO3MOKHOCTh HAYYUThCH:

— IIPOBEPATH DKCIEPUMEHTAIBHBIMU CPEACTBAMH BBIIBUHYTBIE THIIOTE3bI,
dopMynupys 1elb HCCIEIOBaHUS, HAa OCHOBE 3HAHUS OCHOBOIOJATAIOIINX
buznYeCKuX 3aKOHOMEPHOCTEHN U 3aKOHOB;



— OMKCHIBATh M AHAIM3UPOBATH IMOJYYEHHYIO B pe3yjbTaTe NPOBEICHHBIX
buU3HYECKUX IKCIIEPUMEHTOB MH(OPMAIIHIO, OTIPEIENATh €€ JOCTOBEPHOCTD;
— MOHUMAaTh U OOBSACHATH CHUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIATAIONTUMHU
HAyYHBIMH TOHATHSIMH: TIPOCTPAHCTBO, BpeMs, MaTepusi (BEIIEeCTBO, IIOJE),
JIBUKCHHE, CUJIa, JHEPTHSI,
— pelaTh 3KCIepUMEHTAIbHBIE, KaUueCTBEHHBIC M KOJMYCCTBEHHBIC 3aaud
OJTUMITHAHOTO YPOBHS CIIOKHOCTH, HCIIONB3Yys (PU3NYECKUE 3aKOHBI, a TaKXKe
ypaBHEHUS, CBA3BIBAIONTNE (DPU3HUCCKIE BEITMYNHEI;
— aHATM3UPOBATh TPAHUIBI MPUMEHUMOCTH (U3MYECKUX 3aKOHOB, MIOHUMAThH
BceOOmmMiA  xapakTep  (yHIAMEHTAJIbHBIX 3aKOHOB W  OTPAHHUYCHHOCTH
WCITOJIb30BAHUS YACTHBIX 3aKOHOB;
— dbopMynHpOBaTh W PEIIaTh HOBBHIC 3a7a4d, BO3HHUKAIONIHME B XOJe y4eOHO-
WCCJIEIOBATEILCKON U TTPOCKTHOM JIEATETLHOCTH,
— YCOBEPIICHCTBOBATh MPUOOPHI U METOABI MCCIICIOBAHUS B COOTBETCTBUU C
MMOCTaBJICHHOM 3aj1aucii;
— UCIIOJIb30BaTh METOJbl MAaTEMaTUYECKOTO MOJICTUPOBAHUS, B TOM YHUCIIE
MPOCTEUIINE  CTAaTUCTUYECKME  METOAbl  JIsi  0o0pabOTKM  pe3yJbTaToOB
HKCIIEPUMEHTA.

1.5. KosimuecTBO 4aCcOB HA OCBOEHHE MPOrPAMMbI IMCUMILINHBI:
o0BeM oOpasoBarenbHOM nporpaMmbl: 143 yaca, B TOM 4YHCIIE:
00s13aTeIbHON ayTMTOPHON yueOHOI Harpy3ku obydaromerocs: 126 gacos;
TeopeTndeckoe ooydenue: 96 gacos,
npaktudeckue 3auaTus: 20 4acos,
naboparopusbie 3aHsaTHs: 10 gyacos;
KOHCYJIBTAIAH - 9 4acos,;
MIPOMEKYTOUHOM aTTeCTAINH - 8 4acoB.



2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM TUCHOUATIIMHBI
2.1. O0beM yueOHOH TMCIUIJINHBI M BUAbI Y4e0OHOH padoThI

Bup yueOHoi padoThI Oobem
4acoB
O0bem 00pa3oBaTe/IbHON NPOrPAMMBI 143
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 126
B TOM YHCJIE:
TEOPETUUYECKHE 3aHSATUS 96
PAKTUYECKUE 3aHITHUS 20
71a00paTOPHBIE 3aHATHS 10
KoncyabTanum 9
IIpomeskyTOUHast aTTecTanus B (popme:
AK3aMEHa BO 2 CEMECTpE 8




2.2. TemaTu4ecKkHii MJIaH U co/iepKaHue Y4eOHOI TUCHUILTHHBI DPU3nKa

HaumeHnoBanue O0Bem
Copaep:xanue y4eOHOr0 MaTepHaJia, JJa00paTOpHbIe PA0OThI H NIPAKTHYCCKUE 3AHATHUS
PAa3/iesIoB H TeM 4acoB
1 2 3
BBenenne Cosiepkanrie yueOHOro MaTepuaa 2
®uznka — ¢yHAaMeHTalbHAs Hayka O Npupoje. EcTecTBEHHO-Hay4YHbBIH METOJ IO3HaHHS, €ro
1 BO3MO>KHOCTH U TPAHUIIBI IPUMEHUMOCTU. DKCIEPUMEHT U TEOPUs B IIpoIiecce IO3HAHUS IPUPOIBL.
MonenupoBanue (GU3NUECKUX SBICHUH U MPOIecCOB. Poib SKCIEpUMEHTa W TEOPHH B IIpoIecce 2
Mo3HaHMS Tpupoapl. Pusudeckas BenumdyuHA. [lorpemrHoCTH M3MEpEeHUH (DU3MUECKUX BEIHUHH.
Ousnveckue 3akoHbI. ['paHUIBI MPUMEHUMOCTH (DU3MUECKHX 3aKOHOB. 3HAYCHHWE (HU3WKH TPHU
ocoernu npodeccuii CIIO u cienmmansHOCcTe# CIIO.
Pazpen 1. Conepkanne yueOHOro Marepuana 28
Mexannka 1 | Kunemarnka. Mexanndeckoe nBmxenne. llepememenne. Ilyte. Cxopocts. IlpsmommaeiiHOE
PaBHOMEPHOE JIBIDKCHHE
2 | Yckopenue. [IpsmonuHeitHOEe paBHOYCKOpEeHHOE IBIKeHHE. CBOOOJHOE MaieHHE TEl.
3 | JIBwxkeHue Tena, OPOIICHHOTO MO/ YIIIOM K TOPH30HTY
4 | PaBHOMepHOE IBIKEHHE MO OKPYKHOCTH
5 | IlepBoiit 3akoH Herotona. Cuna. Macca. Umnynbc. Btopoii 3akon HpioTona. OCHOBHOU 3aKOH
KJIaCCUYECKOU AUHAMUKH. Tperuii 3akoH HproToHa. 20
6 | 3aKOH BCEMHPHOIO TArOTeHUs. [ paBUTAIIMIOHHOE TIOJIE.
7 | Cuna tsoxectu. Bec Tena. CriocoObl n3MepeHust Macchl Tela
8 | Cunml B Mexanuke. Cuna ynpyroctd. 3akon ['yka. Cuia TpeHus
9 | Nmnynec Tena. 3aKoH COXpaHEHHS UMITyJIbca. PeakTHBHOE JIBIKCHNE
10 | Pabora cummpl. PaGora moTeHmMambHBIX CWI.  MomHocTh. JHeprus. KuHerndeckas w
MOTEHIMAIbHAs SHEprusl. 3aKOH COXpPaHEHHWS MEXaHWYECKOH SHepruu. lIpiMeHeHue 3aKoHOB
COXpaHEeHHs
JlabopaTopHbIe 3aHATHS
1. JlaGoparopnas pabora «/3ydeHue NBUKEHHsS Tea MO OKPYKHOCTH HOJ AEHCTBHEM CHJI YIPYTOCTH H 2
TSKECTH
[IpakTrueckue 3aHATUL
1. Pemenue 3ana4 no Teme: Kunemarnka MaTepuagbHON TOUKH 6
2. Pemenue 3a1a4 no teme: J[nHamMuka MaTepruaibHOU TOUKH
3. Pemenue 3a1a4 o Teme: 3aKOHBI COXPAaHEHHsI B MEXaHUKE
Pa3nen 2. CozepxaHue yaeOHOTro MaTepuaa 16
Movtexynsapras gusuka. =7 OcnoBHble nonoxxenuss MKT. Pazmeps! u Macca Mosiekys 1 aTOMOB. bpoyHOBCKO€e JBM>KEHHE.
Tepmonnnamuka Juddysus. Cuna u sHEprHst MEKMOJIEKYIISIPHOTO B3anMozencTBusi. CTpoeHue ra3000pa3HbIX,
KHUJIKAX U TBEPABIX TeJ. CKOPOCTH ABIDKEHHS MOJIEKYJT i UX U3MEpPEHHE. 12
2 Wneansueiii ra3. JlaBnenue raza. OcHoBHoe ypaBHenne MKT. Temmeparypa u ee u3mepeHue.

TepMoauHaMHUECKas NIKaJIa TEMIIEPATYPhl. Y paBHEHUE COCTOSIHUS HIEAJIBHOTO ra3a. MoJsipHast
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ra3oBas NOCTOsiHHas. ['a30BbIe 3aKOHBI

BHyTpeHHs 3HEprHs HcanbHOTO ra3za. Pabora u Teruora kak (OpMbl Iiepeiadn SHEPTUHL.
TemnoeMKoCTh, yaenbHAS TEINIOEMKOCTh. Y paBHEHHE TETIOBOTO OanaHca.

[lepBoe Hawa0 TEpMOOMHAMUKH. ArabaTHEIH nporecc. [IpHHINT TeHCTBHS TETTOBOM MAaITHHEL.
KIIJ TentoBoro neurareins. Bropoe Hauano TepMoanHaMUKU. TeIUIOBbIE ABUTATEIN U OXpaHa
MPUPOIBIL.

Wcnapenne n koHaeHcanus. HachImeHHbI map u ero cBoiicTBa. AOCONIOTHAS M OTHOCHTENbHAS
BIAKHOCTH Bo3ayxa. Touka pocel. Kunenue. IleperpeTslii nap u ero UCHOIb30BaHUE B TEXHUKE.
XapakTepuCTHKa JKUAKOTO COCTOSHUS BellecTBa. [[oBepXHOCTHBIN ClIOM XKUIKOCTH. SIBNeHus Ha
TpaHUIle KUJKOCTU C TBEPbIM TesoM. KanuiuispHsle sBIeHHUS.

XapakTepucTHKa TBEPIOro COCTOSIHUS BEIECTBA. YNIPYrHe CBOWCTBA TBEPBIX Tel. 3akoH ['yka.
MexaHnuyeckue CBOMCTBA TBEPABIX Tel. TeIoBoe pacliupeHe TBEPAbIX TE U KUAKOCTEH.
IInaBneHue U KpUCTAIUIA3ALHUSL.

JlabopaTopHbIe 3aHATHS

1. JTaboparopHast pabota «OmnpeneneHrne OTHOCUTEIFHOH BIaYKHOCTH BO3IyXa 2

IIpakTuueckue 3aHATUSL

1. Pemrenne 3amau o teme: OcaoBsl MKT 2

Pewenue 3agay no teme: OCHOBBI TEPMOIMHAMUKHU

Paspen 3. Conepkanne yueOHOro Marepuana 34
DJIEKTPOAUHAMHKA 1 DNeKTpUUECKUN 3apsj. 3aKOH COXpaHEHU SJIEKTPUUECKOro 3apsaa. 3akoH Kynona.

2 Onextpuueckoe nojue. HampspkeHHOCTh nosst. [IpuHIun cynepno3uiuu nojiei.

3 Pabota cui 3MeKTpOCTaTUYECKOTO TOJSA MO mepeMenieHuro 3apsaa. [lotennman mossa. PasHocTh
MOTEHIMATI0B. DKBUIIOTCHINANbHBIE TTOBEPXHOCTH. CBA3b MEXIY HAIPSDKEHHOCTBIO M Pa3HOCTHIO
MOTEHIINAJIOB.

4 Husnexktpuku B anekrpudeckom noise. Ilomspuszanms  agusnexrpuxkoB. IIpoBomHuku B
ANEKTPUYECKOM TIOJIE.

5 Kongencaroprsl. CoeiMHeHHE KOHJIEHCATOPOB B OaTapero. DHeprusi 3apsHKEHHOTO KOHAEHCATopa.

DHeprus 3AEKTPUYECKOT0 MOJIsL.

6 VYcnoBus, HeOOXOOUMEBIE TSI BOSHUKHOBEHHUS U MOICPIKAHUS DIIEKTPUIecKoro Toka. Cria Toka U
IUTIOTHOCTB TOKa. 3akoH OMa 1yt ygactka mnernu 6e3 3(C. 26

7 3aBUCUMOCTD 3JIEKTPUUECKOIO CONPOTHUBIIEHUSI OT MaTepuaia, JJIMHBl U IUIOMIAM HONEPEYHOTo
CEYEHHS MPOBOJAHHKA. 3aBUCUMOCTb DJIEKTPUYECKOTO CONPOTHBICHUS IPOBOAHUKOB OT
TEeMIIEPaTypBhI.

8 OJIC uctounmnka toka. 3akoH Oma s momHoi 1enu. CoeauHeHne MpoBOAHUKOB. CoeanHEeHNE
HCTOYHHKOB 3JIEKTPUIECKON YHEPTHUHU B OaTapero.

9 CobcTBeHHAS IPOBOANMOCTD MOTYIIPOBOTHUKOB. [10TyIIpOBOTHIKOBEIE TPHOOPEI.

10 Bektop wuHAyKuMM MarHMTHOTO mOJsA. JlelicTBME MArHUTHOTO TIOJIsI HAa MPSIMOJIMHEUHBIN
MIPOBOTHIK C TOKOM. 3akoH Ammepa. B3anmoseiicTBrue TokoB. MarHUTHEIH MTOTOK.

11 PaboTa mo mepemenieHnio IPOBOJHUKA C TOKOM B MarHUTHOM roJie. JleificTBHe MarHUTHOTO TIOJIS

Ha JBwkymuics 3apan. Cuna Jlopenua. OrmpeneneHue ynenbHOro 3apsiaa. Y CKOpUTENIU
3apsKEHHBIX YACTHIL.

12



12
13

DNeKTpOMAarHUTHAsI HHAYKIUs. BUXpeBoe AlieKTprdIecKoe moe.
CamMouHIYKIUS. DHEPTHS MATHUTHOTO TOJIS.

JlabopaTopHBIE 3aHATHS
1. JTaboparopHas padorta «OnpezeneHne yaeaTbHOro COMPOTHBICHHS IIPOBOIHUKOBY

2

IIpaxTuyeckue 3aHATHS

1. Pemenue 3aqa4 o teme: DIEKTPOCTATHKA

2. Pemenue 3aa4 1o Teme: 3aKOHBI IOCTOSIHHOTO TOKA

Pacder anexTpruecKkux 1eneif Npu cMeIaHHOM COeAMHEHUH POBOJHUKOB 6

3. Pemenue 3aga4 o TeMe: MarautHoe mose

Pemenue 3agau no TeMe: DNeKTpOMarHuTHAs MHIYKIHS

Pazneu 4. Kosiedanus u ConeprkaHue yueOHOTO MaTepraa 22
BOJIHBI 1 KonebarenbHoe npmxenue. ['apmonnueckue konedanus. CBOOOAHbIE MEXaHUYECKHE KOJICOaHWUs.
JluneliHple MeXaHUYECKHe KoyebaTenpHble cucTeMbl. [IpeBpalneHne SHepTun pH KoJreOaTenbHOM
nBikeHHN. CBOOOIHBIC 3aTYXaloIIe MEXaHWYeCKHne KoJjcOaHWs. BEIHYXICHHBIC MEXaHHMUCCKHUE
KOJICOaHUSI.

2 [Nomepeunple W MPOAONBHBIC BOJIHBL XapaKTEPUCTHKHU BOJHBEL YpaBHEHHE IUIOCKOW Oerymiei
BonHBL. HTEpdepennns BomH. [TorsaTHE 0 Mudpakuny BoJIH. 3BYKOBEIC BOJTHEL. YIBTPa3BYK H €r0
TIpUMEHCHHE.

3 CBo6osHBIE JIEKTPOMArHUTHBIE KosebaHus. llpeBpalienre sHeprun B KojebaTeIbHOM KOHTYpE.
3aryxaromue 3JIeKTpOMarHUTHhIe KojeOaHus. ['eHepaTop HE3aTyXaloUMX 3IEKTPOMAarHUTHBIX
KosiebaHui. BeIHYK/ICHHBIE 3JIEKTpHUECKUE KoneOaHusI. 18

4 [lepemennblii TOK. ['eHepaTop nmepeMEHHOTO TOKa. EMKOCTHOE W MHAYKTUBHOE COIPOTHUBIICHHS
MEePEMEHHOTO TOKa.

5 3akon OMa ISl RIIEKTPUIECKOH IeT IepEMEHHOTo ToKa. PaboTa 1 MOITHOCTh ITepeMEHHOT0 TOKa.

6 I'enepaTtopsl TOKA.

7 Tpaucpopmarop. Toku BEICOKOH YaCTOTHI.

8 [Mony4yenne, nmepenada u moTpeOICHUE FITEKTPOIHEPTHH.

9 DNEeKTPOMAarHUTHOE TI0JIE KaK OCOOBIH BHJ MaTepHH. DICKTPOMAarHUTHBIC BOJHEL BubOpatop
I'epma. OTKPBITHINA KONIEOATENBHBIA KOHTYP.

Nzobperenne paano A. C. ITonosemM. ITosTHE 0 pagnocBsa3u. [IpuMeHeHHe 3JIEKTPOMArHUTHBIX
BOJTH.

JlaGoparopHble 3aHATHS

1. JTabopartopHas pabora «OnpeneneHne yCKOpeHHsI CBOOOHOTO MaJeHHsI PU TTOMOIITH MasTHUKA) 2

IIpakTnueckue 3aHATUS

1. Pemenue 3ama4 mo Teme «MexaHUIecKue KOJIEOAHHUS U BOJIHBI 2

Pewenue 3anau no teme «IlepeMeHHbIN TOK»

Pa3nen 5. ConepxaHue yaeOHOTro MaTepuaa 8
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Onrnka 1 CKOpOCTb pacmpoCTpaHEHHs] CBeTa. 3aKOHBl OTpaKEHUs U IperomyeHus cBera. [lomHoe
orpakenue. JImH3pl. ['ma3 kak omrmdeckas cucrema. OmnTmdeckue mpuOopsl. MHTepdepermms
cBeta. KorepeHTHOCTh CBETOBBIX Jyded. VHTepdepeHIMS B TOHKMX IDICHKax. Iloiocsl paBHOU
tomuuHbL. Konpra HetoToHa. Vcnonp3oBanne nHTEphHEPEHITNH B HAYKE U TEXHHUKE.

2 Judpakius ceera. Judpaknus Ha mend B MapaJUIeNbHBIX Jydax. JumdpakmmoHHas pemieTka. 4
[onstne o romorpaduu. Ilomsgpmsamust momepednsix BoiH. [lomspmsamms ceera. [IBoiiHOE
nydenpenomienue. Ilomapouner. ucmepcust cera. Bunsl cmektpoB. CHEKTpsl HCITyCKaHWUSL.
CrexTpsl MoriomeHus. YIbTpauoieToBoe U MHPpPaKpacHOEe W3ITyueHHs. PEHTTeHOBCKUE Jy4u.
Wx npupoza u cBOICTBa.
JlabopaTopHBIE 3aHATHS
1. JTaboparopHas pabdora «/3MepeHue mokas3aresst MPeIOMICHHUS CTEKIa) 2
JlabopaTopHast paboTa «OnpeneneHne ONTHIECKON CHITBI B (POKYCHOTO PACCTOSIHUS COOMPAIOIIESH JIMH3B»
IIpakTuueckue 3aHATHA 2
1. Pemienue 3anau no reme: @opmysna ToHKO#H auH3bL. [locTpoeHne n300pakeHus B JIMH3aX
Pemenue 3agau no Teme: BosmHoBas onTuka
Pasnen 6. ConepxaHue yueOHOro MaTepuaa 8
JJ1IeMeHTBI KBAHTOBOM 1 KBanroBass runoresa [lnanka. ®@ortoHsl. BremHuii ¢orosnexrpuueckuid 3¢pdexr. BHyTpeHHHI
busnkn dotoadpdexr. Tumbr  orosnemeHToB. Pa3BUTHE B3MIAA0B HA  CTPOCHHE  BEINECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CHIEKTpax Boxopoaa. SlmepHas wmoxens aroma. Omeitel .
Pesepdopma. Monens atoma Bogopoxaa o H. Bopy. KBaHTOBEIE TeHEpaTOpPHL.
2 EcrecTBeHHas paayoakTHBHOCTh. 3aKOH paJMOAaKTHBHOrO pacmana. CrocoObl HAaOMIOAEHUS M
perucTpanuy 3apspkeHHBIX dacTul. Dddext BaBnnosa — Yepenkosa. CTpoeHnEe aTOMHOTO spa. 6
JedexT Macchl, 3HEprus CBA3M M yCTOHYNBOCTD ATOMHBIX JEp
3 SnepHble peakiuu. VMckyccTBeHHas painOaKTUBHOCTG. JleneHue Tsoxenbix saep. LlenmHas siiepHast
peakuus. Ymnpasisemas LenHas peakuus. Snepnsiii peaxktop. IlomydyeHue paauoakTUBHBIX
M30TONIOB M UX [pUMEHEHHE. buojorumueckoe [EUCTBUE PAJUOAKTUBHBIX  HU3JIy4YCHUI.
DieMEHTapHbIC YaCTHIIBI.
[IpakTrueckue 3aHATUL
1. Pemenue 3amad o Teme: @OTOHBI 2
Pemenne 3aa4 o teme: SnepHsle peakiun
Pa3znen 7. CopepxaHue yaeOHOro Marepuaa 8
IBomonust Beenennoi 1 Hama 3Be3Has cucrema — I'anakruka. J[pyrue ranaktuku. beckoHeuHOCTh BeenleHHOM.
CrpoeHue 1 mponucxokaeHue [ anakTuk.
2 Ionsarue o xocmonoruu. Pacmmpsromascs Beenennas. Mogens ropsiaeit Beenennoil. 8
3 Tepmosinepusiit cunres. [Ipobiema TepmosiaepHoi sHepreTrky. DHeprus CoJHIa 1 3BE3I.
4 Oporonus 38e31. [Ipoucxoxnenne ColnHeYHONW CUCTEMBI.
Bcero 126
Kouncyabraumii 9
IIpoMeskyTOUHasl aTTECTALUSA 8




2.3. leMOHCTpaLUH, Ja00paTOPHbIe PA0OThI
Pa3zgea 1. Mexanuka

JdeMoHCcTpaMu

3aBUCUMOCTh TPACKTOPUHU OT BBIOOpA CUCTEMBI OTCUeTa. BUJIbI MEXaHUYECKOTO
JBUKEHHS. 3aBUCHUMOCTh YCKOPEHHUSI TeJla OT €ro MacChl U CWJIbI, JICHCTBYIOLIECH Ha
teno. Cnoxxenue cuil. PAaBeHCTBO ¥ IPOTUBOMOJIOAKHOCTH HAMPABICHUS CUJT JICHCTBUS
Y TIPOTUBOJEHCTBHUA. 3aBUCUMOCTh CHJIBI yIIPYTOCTH OT nedopmariuu. CHITbI TPEHUS.
HeBecomocTth. PeaktnBHOE nBMXeHuEe. Ilepexon MOTEHIMANbHOW SHEPrUU B
KUHETUYECKYIO U 00paTHO.

JlabopaTopHblie padoThI

HccnenoBanue ABMXKEHUS Teja IO JSMCTBUEM NOCTOSHHOM CUIIBI.
N3ydeHue 3aKoHa COXpaHEHUSI UMITYJIbCA.
CoxpaHeHHUE MEXaHWYECKOW HSHEPTUM NpPHU JBWKECHUM Tejaa I0J JCHCTBUEM CHJI
TSDKECTU U YIIPYTOCTH.
CpaBHeHure pabOThI CHJIBI C K3BMEHEHHEM KHHETUYECKOM SHEPTryHu TeJa.
N3ydeHne 3aKOHOB COXpaHEHMs Ha MpHUMEPE yaapa IMapoB M OaTUCTHYECKOTO
MasTHUKA.
N3ydenne ocoOEHHOCTEH CHITBI TPEHUS (CKOJIBKCHHUS ).

Pasznes 2. OcHOBBI MOJICKYJISIPHOM (PU3UKU M TEPMOJAUHAMMKH

JleMoHCTpanun

JBuxenue OpoyHOBckux yactull. Juddysusa. M3meHnenue naBieHus rasa c
W3MEHEHHEM TeMIlepaTypbl TIPU TIOCTOSIHHOM oObeme. HM3orepmuueckuii u
n300apHBI TIpoliecchl. V3MeHeHue BHYTPEHHEW HSHEPruu Tell IMPU COBEPIICHUU
pabotel. Monenu TemoBbIX aBurarenci. Kumenue BOIbI TpU  MOHUKEHHOM
napieHuu. llcuxpomeTp u rurpomerp. fIBiI€HUS MNOBEPXHOCTHOTO HATSKEHHS U
cmaunBanus. Kpucramibl, amopdHbie BeeCTBa, )XUAKOKPUCTALTUIECKUE Tea.

JlabopaTopHbie padoThI

N3mepeHnune BIaXXHOCTH BO31yXa.
N3mepeHre MOBEpXHOCTHOTO HATSHKEHUS AKUJIKOCTH.
Hab6nrogenue npouecca kpucrammszanuu M3ydyenue negopmanuu pacTsHkeHUs.
N3yyeHue TemnoBoro pacupeHust TBEPAbIX TEN.
N3yuenne ocoOOEHHOCTEM TEIOBOIO PACIIUPEHUS BOBI.

Paznen 3. DaekTrpoauHamMuka

JleMmoHcTpanuu
B3aumogeiictBue 3apsikeHHBIX Tel. [IpOBOJNHMKM B 3JIEKTPUYECKOM IIOJIE.
Juanexktpukn B anekTpuyeckoM 1mone. Konpaencaropel. TerioBoe nenicTBHe
AIEKTPUYECKOTO TOKA. CobOcTBeHHas 151 MIPUMECHAs MIPOBOJIUMOCTb
noaynpoBogHUKoB. [lomynpoBonuukoBbi nuoa. Tpansucrop. OmnblT  Ipcrena.
B3aumoseiicTBue NPOBOJHUKOB ¢ TOKamMu. OTKIOHEHUE SJIEKTPOHHOrO ITydKa
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MarHuTHBIM ~ TIOJIEM.  DJIEKTPOJBUTATENb.  JJICKTPOU3MEPHUTEIbHBIC  MPUOOPHI.
DnexkTpoMarauTHas uHAyKuus. OnsiTel @apaned. 3aBucumMocts IJIC caMOMHIyKIUK
OT CKOpPOCTM W3MEHEHUsSI CHJIbl TOKAa W MHAYKTUBHOCTH NpPOBOJHUKA. Paborta
AIIEKTPOreHEPATOPA.
Tpanchopmarop.

JlaGopaTopHbie padoThI
N3yuyenue 3akoHa Oma il ydacTKa IEMH, MOCJIEA0BATEIbHOIO M MapajlieIbHOTO
COEIMHEHUS MPOBOIHUKOB.
N3yuyenue 3akoHa OMa JJ1s1 IOJTHOM LIETH.
N3yuenue siBICHUS SJIEKTPOMArHuTHON UHIYKIIUH.
Omnpenenenne kodhGuUIrEeHTa MOJIE3HOTO ACHCTBUS IICKTPUICCKOTO YaHHUKA.
OnpeneneHue TeMnepaTypbl HUTH JaMIlbl HAKAIUBAHUS.
Omnpenenenue I/IC 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA HATIPSIAKEHUS.

Pasnen 4. KoJsie0anus 1 BOJIHBI

JlemoHcTpanuu

CBoOomHBIE U  BBIHYXKICHHBbIE MeXaHMueckue KosebOanus. Pe3onanc.
OOpazoBaHue W pacmpocTpaHeHUE YNpyrux BoyiH. YacTora koieOaHWl U BHICOTA
ToHa 3Byka. CBOOOJHBIE JJIEKTpOMarHuTHBIE KoyiebaHus.  Ocuuwiorpamma
nepeMeHHoro Toka. KouaeHcatrop B 1enu nepeMeHHoro Toka. Kartyiika
WHJIYKTUBHOCTH B LIETIM MEPEMEHHOr0 TOKa. Pe3oHaHC B MmocieqoBaTEIbHON IENU
MepeMEeHHOTro Toka. M3imyueHue u nmpuem 3J1eKTPOMarHuTHRIX BOJIH. PainocBsi3e.

JlaGoparopHbie padoThI

MN3yueHne 3aBUCUMOCTHM Tiepuoja KoOjJeOaHUN HUTAHOrO (WKW TPYKUHHOTO)
MasiTHUKA OT JUIMHBI HUTH (WJIM MacChl Tpy3a).
NHIyKTUBHBIE U EMKOCTHOE COIPOTHUBIICHHS B LIETIH MIEPEMEHHOTO TOKA

Pa3zngea 5. Onruka

JeMmoHcTpanuu

3aKOHBI OTpaXEHUS M IpesioMieHus cBeta. [lodHOEe BHYTpEHHEE OTpaKEHUE.
Ontuyeckue npubopel. MaTepdepennus ceta. Judpaximus cpera. Ilonspuzanus
cBera. [lonmyyeHnue cnekrpa ¢ moMouibio npusmsl. [logyyeHue crnekTpa ¢ HOMOIIBIO
JudpakiMOHHON pemeTkd. CIeKTPOCKOT.

JlaGoparopHbie padoThbI

N3yueHnue n300pakeHus MpeaMeToOB B TOHKOM JIMH3E.
N3yuyenue nunteppepeHu u audpakium cBeTa.
['panyrpoBKa CIEKTPOCKOIA U ONPEIETICHUE AJIMHBI BOJIHBI CIIEKTPAIbHBIX JIMHUM.

Pa3znes 6. DieMeHTHI KBAHTOBOM GU3NKHU

JlemoHcTpanuu
dororddext. JInHeruaTsie CIIEKTPHI pa3IMYHBIX BellecTB. M3mydenne nazepa
(kxBaHTOBOTO reHepaTopa). CUETUNK MOHU3UPYIOIIUX U3TyYCHUH.
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Pasznea 7. IBoaronusa Becesnennou
Conueunas cucrema (Mojaenn). Dororpaduu IUTaHET, CAETaHHBIE C
KocMuueckux 30HA0B. Kapta Jlynsl u aner. CTpoeHue U 3BOJONMS BeeneHHOM.
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2.4. XapaKkTepucTHKA OCHOBHBIX BU/I0B Y4e0OHO 1eATeJbHOCTH CTY/1€HTOB

Conep:xanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/I0B 1eATEeIbHOCTH CTYA€HTOB
(Ha ypoBHe y4eOHBbIX AelCTBHI)

Beenenue

YMeHusi TMOCTaHOBKM L€l  JeATelIbHOCTH, IUIAHUPOBAHUS
COOCTBEHHOW JEATEIHHOCTH JUIS JIOCTHDKCHHUS ITOCTABJICHHBIX
Lenei, mpenBUICHUS BO3MOXKHBIX pPE3yJbTaTOB STUX JEHCTBUIA,
OpraHu3alli CAMOKOHTPOJISI U OLIEHKH MOJYyYEHHBIX Pe3yIbTaTOB.
Pa3BuTtHe cnocoOHOCTH SICHO M TOYHO H3JIaraTb CBOU MBICIIH,
JIOTHYECKH OOOCHOBBIBATH CBOKO TOYKY 3PEHHS, BOCIPHHUMATH U
aHAJIM3UPOBATh MHEHHS COOECEeIHUKOB, MPU3HABas MIPaBO JIPYroro
YeJI0BeKa Ha THOE MHEHHUE.

[IpousBenenue wu3MepeHus (U3NUECKUX BEJIWYUH U OLICHKA
TPAHMIIBI TOTPELTHOCTEN U3MEPEHUH.

[IpencraBinenue TpaHUIbl  MOTPEHIHOCTEH  M3MEPEHUN  TPHU
MMOCTPOCHHUH TPa(UKOB.

YMeHue BbICKa3bIBaTh THIOTE3bI Ui OOBSICHEHUS HaOII0JaeMBbIX
SIBJICHUI.

YMeHue npeasiaratb MOAETHU SIBJICHUA.

VYkazaHue rpaHui] IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
W3noxxeHne OCHOBHBIX TMOJIOKEHHH COBPEMEHHOW Hay4YHOU
KapTUHBI MUpA.

[IpuBeneHre MpUMEPOB BIUSHUSA OTKPBITHI B U3UKE HA MPOTPECC
B TEXHUKE M TEXHOJIOTHUH MPOU3BOJICTBA.

Wcnons3oBanue MuTepHera ns noucka nadopmanuu

1. MEXAHUKA

Kunematuka

IIpencraBineHne MEXaHUYECKOrO IBMXKCHHMSA Tela YpaBHCHUSAMU
3aBUCUMOCTH KOOPJIMHAT U IIPOECKIUEN CKOPOCTH OT BPEMEHH.
IIpencraBneHne MeXaHMUYECKOrO JBWXKEHMs Tena rpadukaMu
3aBUCUMOCTH KOOPJMHAT U IPOEKIUEN CKOPOCTH OT BPEMEHH.
OnpeneneHne KOOpPAMHAT IPOWIEHHOIO IIyTH, CKOPOCTH U

YCKOpeHHusi Tena 1o rpadukaM 3aBUCHUMOCTH KOOpPAMHAT M
IIPOEKIIMI CKOPOCTH OT BPEMEHH.
OnpeneneHne KOOPAMHAT MPOWJIEHHOTO WYTH, CKOPOCTH U

YCKOpPEHHsSI Tela IO YPaBHEHHUSM 3aBUCHUMOCTH KOOPAUHAT U
MIPOEKLNNA CKOPOCTH OT BPEMEHU.

[IpoBenenne  CpaBHUTENBHOIO  AHAJINW3a  PAaBHOMEPHOTO U
PaBHONIEPEMEHHOTO IBUKEHHIA.

YKa3aHue HCHOJIB30BAHUS IOCTYIATEIBHOTO M BpaIAaTEIbHOIO
JIBIDKCHUHU B TEXHUKE.

[IpnoOperenne ombiTa paboOTHl B TPYINE C BBHIMOJTHEHHEM
Pa3IMYHBIX COLHAIBHBIX POJICH.

Pa3paboTka BO3MOXKHOI CHCTEMbI AEMCTBHM M KOHCTPYKIIUH MJIst
AKCIEPUMEHTAIBHOTO OMPEAECICHUS KHHEMAaTUYECKUX BETUYNH.
[IpencraBnenne nHGopmanuy 0 BUAAX JBMKEHUS B BUE TaOJIUIIBI

3aKOHBI COXPAHEHUS B
MEXAHUKE

[IpuMeHeHne 3akOHA COXpaHEHUS WMIYJIbCa JJIs BBIUYUCICHUS
W3MEHEHUN CKOPOCTEH TeJ MpH UX B3aUMOJICUCTBUSX.

N3mepenne paboOThl CHI M U3MEHEHHE KHHETHYECKOW JHEPTUu
Tena.

Brruucnenue pa®oTel CHJI U W3MEHEHUS KUHETHYECKON IHEpruu
Tena.

Brruucienne noTEeHIMATBLHON SHEPTMH TEJN B TPABUTAIMOHHOM
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ToJie.

Onpenenenue NOTEHLUATbHON SHEPruu yIpyro
ne(OPMUPOBAHHOTO TeJIa 10 U3BECTHON JeOopMaIlui U KECTKOCTU
Tena.

[IpuMeHeHHe 3aK0HA COXpaHEHUsI MEXaHUYECKOM YHEPTUHU IIPH pac-
4eTax pe3ysbTaToB B3aMMOJECHCTBUI Te rpaBUTALlMOHHBIMU CHJIa-
MU U CUJIaMU YIIPYTOCTH.

VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHUKH.

VYkazanue y4yeOHbIX JAMCLUMIUIMH, TPU HM3YUYEHUU KOTOPBIX
HCIOJIb3YIOTCSI 3aKOHBI COXPAaHEHUS

2. OCHOBBI MOJIEKYJISIPHOM ®U3UKHW U TEPMOJUHAMUKH

OCHOBBI MOJIEKYJIIPHOU
KHHETHUYECKON TEOPHH.
Wneanbueiii ra3

BeimonHeHUE AKCHEPUMEHTOB, CIyXKalmuxX 1 00O0CHOBaHUS
MOJICKYJIIpHO-KuHeTHUeckoi Teopun (MKT).

Pemenne 3amay Cc NOpUMEHEHHWEM OCHOBHOTO  YpaBHEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH Tra30B.

Omnpenenenre mapaMeTpoB BEUIECTBA B I'a3000pa3HOM COCTOSHUH
Ha OCHOBAaHUM YPaBHEHHsI COCTOSIHUS UJCAIbHOTO rasa.
Omnpenenenne mapaMeTpoB BEMIECTBA B Ta3000pa3HOM COCTOSIHUH

U MIPOUCXOSAIINX TporeccoB o rpadukam 3asucumoctu p (T), V
(T), p (V).

DkcnepumenTanbHoe uccinenoanue 3apucumoct p (T), V (T), p
(V).

[IpencraBnenrie B Bule Tpa@HUKOB H30XOPHOrO, H300apHOTO U
M30TEPMHUYECKOTO MPOIIECCOB.

Boruncnenne  cpeqHedl  KMHETHMYECKOHW  DHEPrHUM  TEIIOBOTO
JBUKCHHSI MOJICKYJT IT0 U3BECTHOM TeMITepaType BEeUIeCcTBa.
Bricka3piBaHue TUIIOTE3 A1l O0BSICHEHUS HAOIIOAaeMBbIX SBIICHUI.
YkazaHue rpaHull TPUMEHUMOCTH MOJCIN «UCATbHBIN ra3y u 3a-
koHOB MKT

OCHOBBI TEPMOJIMHAMUKH

W3mepenue konudecTBa TEIUIOTHI B IIPOLIECCaX TEIUIONEPEIauH.
Pacuer konmuecTBa TEIIOTHI, HEOOXOAUMOTO I OCYILECTBICHHUS
3aJaHHOr0 TMpolecca ¢ Temionepenayend. Pacdyer u3MeHEHUsS
BHYTpPEHHEH SHEpruu Tej, paboThl U TEpPEelaHHOIo KOJIUYECTBa
TEIUIOTHI C UCIOJIb30BAaHUEM IIEPBOT0 3aKOHA TEPMOIUHAMUKH.
Pacuer paboThl, COBEpIIEHHOH ra3oM, Mo rpaguKy 3aBUCUMOCTH P
(V).

Bbruucinenue paboThl Tasza, COBEpIIEHHOW TMpU H3MEHEHUHU
COCTOSHMS MO 3aMKHyTOMy uukiy. Bemncnenne KIIJI mpu
COBEpILICHUH

ra3oM paboThI B ITPOLIECCaX U3MEHEHUSI COCTOSIHUS 110 3aMKHYTOMY
nukiay. OObsCHEHHE TNPUHIMIIOB JEHCTBHS TEIUIOBBIX MAIIMH.
JlemoHCTpanusi ponu GU3NKKA B CO3JIaHUU U COBEPIICHCTBOBAHUU
TEIUIOBBIX JBUTATEIEH.

W3noxxeHne CyTH 5SKOJOTHYECKUX MpoOsieM, OOYyCIOBIEHHBIX
paboTOil TEIIOBBIX IBUTATENIEH U MTPEIOKEHUE MTyTH UX PELICHHUS.
VYkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKH.
YMeHue BecTHM JAMalor, BBICAYIIMBATh MHEHUE OINIOHEHTA,
y4acTBOBAaTh B AUCKYCCUHU, OTKPBITO BbIpaXkaTh U OTCTauBaTh CBOIO
TOUKY 3PEHMUSI.

VkazaHnue y4yeOHbIX JAMCUMIUIMH, NPU HM3YUYEHUU KOTOPBIX
UCHOJIB3YIOT yueOHbIH MaTeprai «OCHOBBI TEPMOIUHAMHUKI

CBoiicTBa napos,

I/I3MepeHI/Ie BJIAXKHOCTH BO3]1yXa.
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KHUJKOCTEH, TBEPABIX TEIl

Pacyer xonnyecTBa TEMIOTHI, HEOOXOIUMOTO JJISi OCYLIECTBIICHUS
Ipolecca rnepexoja BelecTBa U3 0JIHOT0 arperaTHOro0 COCTOSIHUS B
Ipyroe.

DKCIepUMEHTAJIBHOE MCCIIEI0BAaHUE TEIJIOBBIX CBOWCTB BELIECTBA.
[IpuBeneHne NprUMepOB KaWJUIPHBIX SIBJICHUN B OBITY, IPUPO/IE,
TEXHUKE.

HccnenoBanne MexaHM4eCKHX CBOMCTB TBepAbIX Tel. [Ipumenenue
(¢u3MUeCKUX TOHATHH ¥ 3aKOHOB B Y4eOHOM Mmarepuale
npoeccnoHanbHOTO XapakTepa.

Hcnonb3oBanne MHTepHera ans moucka HHGOpMAMH O
pa3paboTKax U MPUMEHEHHSIX COBPEMEHHBIX TBEPIBIX U aMOPPHBIX
MaTepUaJIOB

3. SJIEKTPOAMHAMMUKA

DIIeKTpOCTaTUKA

Brrunciaenue cui B321PIMO,II€I>10TBPISI TOYCUHBIX OJJICKTPUYCCKUX
3aps10B.

Brruncienue HAMpsOKCHHOCTU  3JICKTPHUYCCKOI'O II0JIsI OAHOTO H
HCCKOJIbKUX TOUYCYHLIX JJICKTPHUYCCKHUX 3apsA10B.

Brruncienue norcHuuajla OSJCKTPUUYCCKOro 10 OJHOIo H

HECKOJIbKMX TOYEYHBIX OJJICKTPUYECKUX 3apsaaoB. F3mepenue
Pa3HOCTH MOTEHIMAJIOB.

HN3mepeHne SHEPruM  DJIGKTPHUYECKOTO  TOJS  3apsHKEHHOTO
KOHJIEHCATOpA.

Beluucinenue dHEpPruM  AJAEKTPUYECKOTO IO 3apsHKEHHOTO
KOHJIEHCATOpA.

PazpaboTtka mmaHa W BO3MOXKHOW  CXEMbI  JCHCTBUU
AKCIIEPUMEHTAIILHOTO oTpeieTICHUS AIEKTPOEMKOCTH

KOoHJACHCATOpa U ,Z[HBJICKTpH‘lGCKOﬁ IIPpOHUIACMOCTHU BCHICCTBA.
HpOBeIICHI/Ie CPaBHUTCIIBHOI'O aHaJIM3a TI'paBUTAOWMOHHOIO U
QJICKTPOCTATHUYCCKOI'O nojeu

TlocTOsIHHBII TOK

N3mepenune MomrHocTH 3nnekTpudeckoro toka. M3mepenne D/1C u
BHYTPEHHETO CONPOTUBIIEHUSI HICTOYHHUKA TOKA.

BrImosTHEHUE pacdyeToB CWIJIBI TOKA M HANpsDKEHWH Ha ydacTKax
anekTpuyeckux 1enei. OObsICHEHHE Ha MpUMEpE IIEKTPUYECKOU
uenu ¢ JByMs wucrtounnkamu Toka (DJIC), B KakoMm ciy4ae

UCTOYHHUK  JJIEKTPUUYECKOW HHEepruu paboTaeT B  pexUME
TeHepaTopa, a B KAKOM — B PEXUME NOTPeOUTENS.

Onpenenenne TemmepaTyppl HUTH HakanuBaHus. I3mepeHue
IEKTPUUECKOTO 3apsi/ia IEKTPOHA.

CHATHE BOJIBTAMIIEPHON XapaKTEPUCTUKH JUOJA.

[IpoBeneHue CpaBHUTENBHOIO aHAJIMW3a  IOJYNPOBOJIHUKOBBIX
JMOJI0B U TPHOJIOB.

Ucnons3oBanne WurepHera pns moucka HHPOpManuu O

MEPCIIEKTUBAX PA3BUTHS MTOIYIIPOBOIHUKOBOU TEXHUKH.
YcraHoBKa MPUYMHHO-CJIEICTBEHHBIX CBSI3EH.

MaruuTHBIE SIBICHUS

N3mMepeHre HWHAYKIMM MarHUTHOrO MoJid. BelunciieHue cui,
JIEWCTBYIOIIMX HA MPOBOJHUK C TOKOM B MarHUTHOM IIOJI€.
Brrunciienne cui, JEWCTBYIOIIMX HA JJIEKTPUYECKUH  3apsl,
JIBHOKYILUICS B MATHUTHOM TI0JIE.

Hccnenosanue SIBJICHUMN AJIEKTPOMATHUTHOMU
CaMOWHIYKIIUH.

Brrunciienre 3Heprum MarHuTHOTO TOJISL.
OObsicHEeHNEe TPUHITUTIA JICHUCTBUS DIEKTPOIBUTATES.

UHIYKIUH,
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OObsicHeHHE TPUHIMIA JCUCTBUS TEHEpaTopa AIEKTPUIECKOTO
TOKa U 3JIEKTPOU3MEPHUTEIbHBIX PHO0poB. OObSICHEHHE TPUHLINTIA
JEHCTBUS Macc-crieKTporpada, yCKopuTeseH 3apsyKeHHbBIX YaCTHII.
OOBsicHEeHHE POJM MAarHUTHOTO TOJI 3eMJIM B KM3HH PACTECHUH,
’KMBOTHBIX, YeJIOBEKA.

[IpuBeneHne NpUMEpPOB MPAKTUYECKOTO IPUMEHEHUS U3yYEHHBIX
SIBJICHUH, 3aKOHOB, TPHOOPOB, YCTPOHCTB.

[IpoBenenue CPaBHUTEIBHOTO aHanmsa CBOMCTB
AJIEKTPOCTATHYECKOTO, MAarHUTHOTO M BUXPEBOT'O 3JIEKTPUUYECKHX
TOJIEH.

OObsicHEeHHWe Ha MPUMEPE MArHUTHBIX SBJICHHH, MOYeMy (U3HKY
MOXHO paCCManI/IBaTB KakK MeTaI[I/ICLII/IHJII/IHy.

4. KOJIEBAHUS U BOJIHBI

Mexanuueckue KoJieOaHus

Hccnenosanue 3aBHCUMOCTHU nepuoaa KoJIeOaHMH
MaTEeMaTHYECKOr0 MasTHHKA OT €ro JUIMHBI, MAaCChl U aMILIUTYIbI
KoJieOaHui.

HccnenoBanue 3aBUCMMOCTH TIepUOJa KOJICOAHWH TIpy3a Ha
IIPY’)KUHE OT €r0 MacChl M KECTKOCTH IPYKUHBI. Bpruncienue
nepuojia KojieOaHUil MaTeMaTUYEeCKOr0 MasiTHHKA IO W3BECTHOMY
3HAUEHUIO €r0 JITMHBL. BhIuncieHne nepuoja KojaebaHui rpy3a Ha
NPY)XUHE TIO0 M3BECTHBIM 3HAYCHHUSM €r0 MacChl M JKECTKOCTH
NPYKUHBI.

Bripabotka HaBBIKOB BOCIPUHHUMATh, aHAJIM3UPOBATh,
nepepadaTeBaTh M MPEABSIBIATE HHPOPMAIUIO B COOTBETCTBHUH C
IIOCTaBJIEHHBIMU 3a7a4aMHu.

[IpuBeneHne MpUMEPOB  aBTOKOJIEOATEIbHBIX  MEXAHUYECKUX
cucteM. IIpoBenenue kinaccuduKaiy KojacOaHuu.

Yupyrue BoiaHbI

W3mepenue 1amHbl 3ByKOBOM BOJIHBI 10 pe3yJibTaTaM HaOJI0eHUI
UHTEep(HEpEHIH 3BYKOBBIX BOJIH.

Habmionenne wu  oOBSICHEHWE SIBICHUH HWHTEpQEpEHIMH U
TU(PPaKIUU MEXaHUYECKHX BOJIH.

[IpencraBnenne  obmacteil  NpUMEHEHWs  yJAbTpa3Byka U
NEPCHEKTUBBI €ro0 UCMOIb30BAHUS B PA3IMYHBIX OOJIACTIX HAYKH,
TE€XHUKH, B MEJTUIMHE.

W3noxeHne CcyTu HKOJOTMYECKHUX TNPOOJEM, CBA3aHHBIX C
BO3/IEHCTBUEM 3BYKOBBIX BOJIH Ha OPTaHHU3M YEJIOBEKA

DneKTpOMarHUTHbHIE
KoJeOaHus

HabmtoneHnue ociuyuiorpaMM rapMOHUYECKUX KOJIeOaHUH CHITBI
TOKA B LICTIH.

N3mepenne  dIEKTPOEMKOCTH  KOHIEHCATOpA. N3mepenue
MHJYKTUBHOCTb KaTyIIKH.

HccnenoBanue  gBICHUSA ~ DJIEKTPUYECKOIO  pEe30HaHca B
IIOCJIEI0BATEILHOM LEIH.

[IpoBenenue aHamoruu Mexay (GU3NYECKMMU BeIMYUMHAMHU,
XapakTEePU3YIOIUMH  MEXAHUYECKYI0 W JJIEKTPOMATrHUTHYIO
Kosie0aTeIbHbIE CUCTEMBI.

Pacuer 3HaueHN CHIIBI TOKA U HAIIPSDKEHUS HA JIEMEHTaX LETH
IIEPEMEHHOTI0 TOKA.

HccnenoBanue [IpUHLIMIIA JEACTBHS TpaHcopmaropa.
HccnenoBanue mnpuHuuMNa JEHCTBUS TIE€HEpaTOopa IEPEMEHHOIO
TOKA.

Ucnonb3oBanne MHTepHera s 1noucka HHGOpMAMU O
COBPEMEHHBIX CI0C00ax Mepeaayu JIEeKTPOIHEPTUn
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9JI€KTpOM3FHPITHBI€ BOJIHBI

OcyuiecTBiieHUE paguonepeaadn u paauonpuema. MccnenoBanue

CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO MOOHMIIEHOTO Tele-

¢domna.

Pa3BuTHEe 1IEHHOCTHOrO OTHOIIEHHUS K H3Yy4aeMbIM Ha YypOKax
¢bu3ukn o0BEKTaM U OCBaMBAEMbIM BHUJAM  JCSTEIbHOCTH.
OObsiCHEHHE TPUHIUIUAIBHOTO Pa3lIu4us TPHPOIBI YIPYTUX U
ANEKTPOMArHUTHBIX BOJH. V3J0%KeHHWe CyTH 3KOJIOTUYECKUX
mpoOJieM, CBSI3aHHBIX C OJCKTPOMATHUTHBIMH KOJCOAHUSMU U
BOJIHAMU.

OOBbsICHEHHE PO DJICKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
uccieioBanusax Beenennoit

5. OIITUKA

[Ipupona ceera

[IpumeneHne Ha TPaKTUKE 3aKOHOB OTPAXKEHUS U TIPEJIOMIICHUS
CBETA MPH PELICHUU 3a/1a4.

Onpenenenue CIIEKTpaIbHbIX TpaHuIl YYBCTBUTEIBLHOCTH
YeJIOBEUYECKOI0 IJ1a3a.

YMeHHE CTPOUTH U300paKEHUS MPEIMETOB, 1aBacMbIC JTUH3AMH.
Pacuer pacctosiHus OT TUH3BI A0 U300paKEHHS MPEeIMETa.

Pacuer onTUYecKoi CUJIBI IMH3EI.

N3mepenue poKyCHOTO pacCTOSTHUS TUH3BI.

HcnbiTanue Mojenelt MUKPOCKOIIA U TEJIECKOIIa

BoJsHOBEIE CBOMCTBA cBETA

Habmronenue siBieHust nHTEp(HEPEHINH 3JIEKTPOMAarHUTHBIX BOJIH.
Habmtonenue siBieHus 1udpakuuy 3I€KTPOMArHUTHBIX BOJIH.
HabutoieHue siBjaeHMsI MOMISIpU3aluy AIEKTPOMarHUTHBIX BOJIH.
W3mepeHue UIMHBI CBETOBOM BOJIHBI 110 pe3ysibTaTaM HaOIro1eHus
apreHust uHTeppepeHmu. HaOmonenune sBieHus ITUGpaKIuN
cBera. HalOmtoneHue siBieHus NoOsApU3allMd M JAMCIIEPCUU CBETA.
[Mouck pa3nmuumii © CXOACTBA MEXAY AU(PPAKIUOHHBIM U
JUCIIEPCUOHHBIM CIIEKTPAMH.

[IpuBeneHne NpuMepoOB MOSBICHUS B IPUPOJE U UCIIOJIB30BAHNS B
TEXHUKE SBJIECHUI HHTepdepeHIuH, AU(paKIuy, NOIIpU3ALUN U
aucrepcuu cBera. llepednciieHne MeETONOB MO3HAHUSA, KOTOpPBIE
WCIIOJIb30BAHbI IIPU U3YYECHUH YKAa3aHHBIX SIBJICHUN

3JEMEHTHI KBAHTOBOM ®U3UKH

KBaHTOBast onTHka

Habmonenune  Qotoanexktpuueckoro  s>pdexra.  OOBsICHEHHE
3akoHOB CTOJIETOBA HA OCHOBE KBAaHTOBBIX IPE/ICTABICHUI.

Pacuer MakcuUManabHON KHHETHYECKOM SHEPruM 3JEKTPOHOB MpPHU
dhoTornekTpuueckoM s dexre.

Omnpenenenue  paboThl  BBIXOAA  AJIEKTpOHa MO  rpaduky
3aBUCUMOCTH MaKCUMaJIbHOU KMHETUYECKON JHEpPIruu
(OTO2TIEKTPOHOB OT 4acTOThl cBeTa. M3mepenue paboThl BbIXOJa
AJIEKTPOHA.

Ilepeuncnenne npuOOPOB YCTAaHOBKH, B KOTOPBIX HPUMEHSETCS
0e3nHEePIIMOHHOCTH (poTodhPekTa.

OOBsicHEeHHE  KOPIYCKYJSPHO-BOJIHOBOTO  JyaJld3Ma  CBOMCTB
(hOTOHOB.

OOBsicHEeHHE POJM KBAaHTOBOW ONTHKH B PAa3BUTUU COBPEMEHHOM
(bu3uKH.

duzuka aroma

Ha6J’IIO,I[CHI/IC JIMHEHYaThIX CIICKTPOB.
Pacuer wactoTrel u JJIMHBI BOJIHBI HCITYCKAa€MOI'0 CBE€Ta IIpH
nepexoac aromMa BOAOpOJa U3 OAHOI'O CTAITMOHAPHOTO COCTOSAHUS B

Jpyroe.
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OObsicHEeHHE TPOUCXOXKIEHUS JIMHEHMYaTOrO CIIEKTpa aroma
BOJOPOJA U pa3linyuus JUHEHYATHIX CIIEKTPOB PA3TMYHBIX T'a30B.
HccnenoBanue quHEeHYaToro CuekTpa.

HccnenoBanue npuHIUna paboThl TIOMUHECIICHTHOH JIAMITBI.
Hab6mronenue n 00bsCHeHHE MPUHIIKIIA IEHCTBUS Jla3epa.
[IpuBenenue mpuMEpoB HCHOJIB30BaHUS Jia3epa B COBPEMEHHOMU
HayKe U TEXHHUKE.

Wcnons3oBanue MHTepHeTa mansi MOUCKAa HHPOPMAIUM O
TePCIEKTHBAX MPUMCHECHHS JIa3epa.

®du3uKa aTOMHOTO f11pa

Habmronenue TpexoB anb(a-yactul] B kamepe BuiabcoHa.
PeructpupoBanue SOEpHBIX H3IYyYEHUH C IOMOIIBIO CYETYUKA
[efirepa.

Pacyer sHeprum CBsi3M aTOMHBIX A1EP.

Onpenenenue 3apsja M MaccoOBOrO 4McCiIa ATOMHOIO  sJipa,
BO3HHUKAIOIIIETO B PE3yJIbTaTE PaJUOAKTUBHOIO paclaja.
Beruncnenue sHEpruu, OCBOOOKITAIOMICHCS TPH PATUOAKTHBHOM
pacnaze.

Onpenenenne NpoayKTOB SAEPHOIN peaklnu.

Bbruucinienue  sHeprum, OCBOOOKIAMOWIEHCS OpU  SACPHBIX
peakuusx.

Ilonumanue NpeuMyIIECTB M HEJOCTAaTKOB  HCIIOJIb30BAHMS
QTOMHOM  DJHEPIMM W HOHM3HPYIOIIMX  H3JIY4eHUHM B
IIPOMBIIIJIEHHOCTH, MEIULIUHE.

Wznoxenne CyTh OSKOJIOTHYECKHX MpoOJIEeM, CBA3aHHBIX C
OMOJIOTMYECKUM JACHCTBUEM PAJUOAKTUBHBIX U3ITyUYCHHH.
[IpoBenenne KinaccupUKAMK SJIEMEHTAPHBIX YaCTHI[ 10 WX
(bu3nYecKUM XapaKTepUCTHKaM (Macce, 3apsiay, BPEMEHH >KU3HU,
CIIUHY

U T. 1.).

[lonnmanue LieHHOCTEH HAay4yHOro MO3HAaHUS MHUpa HE BOOOIE s
YeJ0BeYeCTBa B LIEJIOM, a Ul KaXAO0ro oOyyaromierocst JIMYHO,
LICHHOCTEH OBJIAJICHUS METOJOM HAY4YHOIO IIO3HaHUA IS
JOCTHIKEHUS ycIiexa B JJ000M BHJIE MPAKTUUECKOM eI TETbHOCTH.

7. DBOJIIOIIMS BCEJJEHHOM

CtpoeHue u pa3BUTHE
Bcenennon

HaGntoneHne CoOJHEYHBIX TMSATEH C TOMOIIBIO TelecKona |
COJTHEYHOT'O SKPaHa.

Ucnonb3oBanne  MHTepHera  [yii  MOMCKa  M300pa)keHUM
KOCMUYECKMX OOBEKTOB M HH(poOpMauuu o0 HX OCOOEHHOCTSIX
OOcyxaeHne BO3MOXKHBIX CIEHApUEB SBOJIIOLUU BceneHHOM.
HcnonszoBanne  MHTEepHeTa 18  IOMCKA  COBPEMEHHOM
uHpopmanuu o pa3Butuu Bceenennoil. OneHka wuHpopManuu ¢
TO3UIIMH €€ CBOMCTB: JIOCTOBEPHOCTH, OOBEKTUBHOCTH, TOJIHOTHI,
aKTyaJIbHOCTH U T. [I.

Opoironus 38e3. [ unoresa
MIPOUCXOKACHUS
CoTHEYHOH CUCTEMEI

Brruucnenue sHepruu, OCBOOOXKIAIOIICHCS TMPU TEPMOSIEPHBIX
peaKIusx.

dopMynHpoBKa MPOOIEM TEPMOSIEPHOM SHEPTETHKHU.

OObsicHeHUE BIUSHUS COTHEUYHOW aKTUBHOCTH Ha 3EMITIO.
[TonnManwre PO KOCMHYECKHX HWCCIICOBAHWA, WX HAYIHOTO W
SKOHOMUYECKOTO 3HAUEHHUS.

OOcyxneHrne  COBPEMEHHBIX  THIOTE3 O  MPOUCXOKICHUHU
COJTHEYHOU CHCTEMBI.
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2.5. Tembl pedpepaToB (10KJIaT0B), MHAUBUAYAJBHBIX IPOEKTOB

» Anekcauap ['puropbeBud CToneTOB — PyCCKUM (PUBMK.

» Anekcanap CrenanoBud [1onoB — pycckuil yueHslid, H300peTaTelb paauo.
* AnlbTepHaTUBHAS SHEPIE€THKA.

* AKyCTHUYECKHE CBOMCTBA MOJYyIPOBOJHUKOB.

* Aazipe Mapu Amnep — OCHOBOMNOJIOKHHK JIEKTPOJUHAMUKH.

* ACUHXPOHHBIW JBUTATENb.

* AcTepou/ibl.

* ACTpOHOMMS HAIIUX JHEM.

» AtomHas usuka. M3otornel. [IpuMeHeHre paguoakTUBHBIX H30TOIOB.

* beCKOHTaKTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPBI.

 bunonsipHeie TPaH3UCTOPBHI.

* bopuc CemenoBuu SIkoou — Gpu3uk U 1300peTaTeb.

* Bennuaiimume oTKpbITUS (PU3UKH.

* Buzbl anekTpudecKux pa3psaaoB. DIEKTPUUECKUE pa3psiibl Ha CIIy>)KO€ YeloBeKa.
* Biusinue nedexroB Ha (pU3HMUECKUE CBOMCTBA KPUCTAIIOB.

» BceneHHas U TEMHas MaTEpUSL.

* ['anuneo ["anuneit — OCHOBATENb TOYHOTO €CTECTBO3HAHMS.

* ['onorpadust u ee npuMeHeHue.

* JIBM>KEHUME TEJIa IEPEMEHHON MACCHI.

 udpakuus B HaIICH KU3HH.

* JKuakve KpucTaibl.

* 3akonsl Kupxroda 11st 37eKTpUuecKoi LEemH.

* 3aKOHBI COXPAHEHUS B MEXAHUKE.

 3HaueHHe OTKPbITHI ["anumes.

* Urops BacunwseBuy KypuatoB — (pusuk, opranuzatop aTOMHOM HAyKW U TEXHUKH.
* Mcaak HeroTOH — co3iaTens Ki1acCu4ecKon (pU3uKu.

* lcnonb30BaHME HIIEKTPOIHEPTUN B TPAHCIIOPTE.

» Knaccudukanus 1 xapakTepUCTUKU 3JI€MEHTAPHBIX YaCTHULI.

* KOHCTpyKIIMOHHAsI NPOYHOCTh MAaTEPHUAJIA U €€ CBSA3b CO CTPYKTYPOH.

* KoHCTpyKLIMS ¥ BUABI 1a3€POB.

* Kprosnexktponnka (MUKpPOIJIEKTPOHUKA U XOJIOT).

« JlazepHbIe TEXHOJOTUH U UX HCIIOJIb30BaHUE.

» Jleonapnio na Bunuu — y4eHslif 1 n300peTarers.

* MarauutHble u3MepeHus (MPUHLIUIIBI TIOCTPOSHUSI TPUOOPOB, CLIOCOOBI U3MEPEHUS
MAarHMuTHOTO MOTOKAa, MAarHUTHON UHAYKIIWH).

» Maiikn ®apazeit — co3gatenb y4eHHs 00 3JIEKTPOMarHUTHOM TOJI€.

* Makc [lnaHk.

* MeTo1 MEYEeHBIX aTOMOB.

* Metoabl HaOMIOAEHUS U PETUCTPALIMH PAJUOAKTUBHBIX U3TYYEeHUN U YaCTHII.
* MeTonbl onpenesieHns IIOTHOCTH.

* Muxaun BacunbeBrud JIOMOHOCOB — YyU€HBIN HIUKIIONIEAUCT.

* Monenu aroma. OnbiT Pesepdopaa.

* MoJIeKyJIApHO-KMHETUYECKAS TEOPHSI UACAITBHBIX I'a30B.
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* MosiHHsT — ra30BbIM pa3psAl B IPUPOAHBIX YCIOBUSX.

* HanoTexHonorus— MCXKIUCOUIIIIMHApHAA 001aCTh q)YH,HaMCHTaHBHOﬁ H IIpUKIaa-

HOM HAayKH U TEXHHKHU.

* Huxona Tecna: >ku3Hb U HEOObIYAHBIE OTKPBITHS.

* Hukonaii Konepauk — co3gaTens reJIMOLeHTPUYECKON CUCTEMBI MUPA.
* Hunec bop — oaun u3 co3mareneit cCoBpeMeHHON (DU3UKH.

* Hykneocunre3 Bo BeeneHHOM.

* O0bsicHeHHe (POTOCUHTE3a C TOUKU 3pEHUS PUBUKH.

» OnTUYECKUE SIBJICHUS B TIPUPO/IE.

* OTKpBITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIPOBOANMOCTH.

* [IepeMeHHBI YIEKTPUYECKUN TOK U €0 IPUMEHEHHUE.

e [[l1azmMa — 4eTBepTOE COCTOSAHUE BEIIECTBA.

* [Inanetsl COJIHEYHOMN CHUCTEMBI.

* [ToaynpOBOIHUKOBBIE TaTYUKHA TEMIIEPATYPHI.

* [IpuMeHeHNE KUIKUX KPUCTAIOB B IPOMBILIIEHHOCTH.
* [IpumeHeHne AepHBIX PEaKTOPOB.

* [Ipupona peppomaruerusma.

° HpO6J'I€MBI OKOJIOTHH, CBA3aHHBIC C MCIIOJIb30BAHUCM TCIIJIOBBIX MAIlIMH.

* [IponsBoacCcTBO, IEpeaaya U UCII0JIL30BAHUE HIIEKTPOIHEPTUU.
* [Ipoucxoxaenre COJHEYHON CUCTEMBI.

* [Ibe30351€KTpHUYECKHl 3PPEKT ero NpuMEeHEHNUe.

* PazBuTHe cpeacTB CBA3M U PAHO.

* PeakTrBHbBIE ABUTATENIX U OCHOBBI Pa0OTHI TEINIOBO MAIIMHBI.
* PenmMKTOBOE M3ITy4YEHUE.

* Pentrenosckue nyun. Ucropus otkpeitus. [Ipumenenue.

* PosxeHue 1 DBOJIOIMS 3BE3/I.

* Posib K.2.1l10JIKOBCKOTO B pa3BUTUU KOCMOHABTHUKH.

* CBET — 2JIEKTPOMArHUTHas BOJIHA.

* Cepreii [1aBnoBnu KoposieB — KOHCTPYKTOP ¥ OpraHU3aTop MPOU3BOJICTBA

PaKETHO-KOCMUYECKON TEXHUKH.

 Cusbl TpeHHUsS.

» CoBpeMEHHasi CIyTHUKOBAsI CBSI3b.

» CoBpemeHHas (pu3nUecKasi KapTuHa MUPA.

» CoBpeMEHHbBIE CPEACTBA CBA3H.

e CoJIHIIE — WUCTOYHUK JKU3HU Ha 3eMJIE.

* TpanchopmaTopsl.

* YapTpa3BykK (II0Iy4eHUE, CBOMCTBA, MPUMEHEHHE).
* YrpaBiisieMbld TEPMOSACPHBIA CUHTES.

* YCKOpUTENU 3apsKEHHBIX YACTHLI.

* Ousnka U My3bIKa.

» dusnyeckre CBOMCTBA aTMOC(]EPHI.

* DOTORNEMEHTHI.

» ®otoaddexr. [Ipumenenue sBnenus Gorodddekra.
» Xanc Kpuctnan Opcrer — OCHOBONOJIOKHUK 3JIEKTPOMArHeTU3Ma.
* YepHbI€ IBIPHI.
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e [IIkana 3€KTPOMArHUTHBIX BOJIH.

* DKOJIOruYecKre MpoOIeMbl U BO3MOKHBIE MMYTH UX PELICHUS.

* DJEKTPOHHAs MPOBOJUMOCTh METAINIOB. CBEPXITPOBOANMOCTD.
* Omunnil Xpuctuanosud JleH1] — pycckuil pu3uK.
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3. YCJIOBUSA PEAJIN3AIIAN YYEBHOM JUCIUILIUHBI

3.1. YueOHO-MeTOAMYECKOE M  MaTepHAJIbHO-TEXHHYECKOoe  oOecreveHHe
NPOrpamMmspl y4eOHOI JUCHUIINHBI DU3NKa

OcBoeHue mporpamMmbl y4yeOHOM IUCHMIUIMHBI DPU3MKa MpeArnojaraeT HaJludue B
ATNaTBIPCKOM  TEXHOJOTHYECKOM  Koiuiepke  MwunoOpazoBanusi — UyBammw,
peanu3yronieM 00pa30BaTelIbHYI0 MNpPOrpaMMy CpeaHero ooOiiero oOpa3oBaHUs B
npeaenax ocBoeHus OIIOII CIIO nHa 6a3e OCHOBHOro o0IIero oOpa3oBaHMS,
y4eOHOTO KaOWMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTh OOCCIICUYUTHh CBOOOIHBIN
noctynn B MHTepHEeT BO BpeMsl y4eOHOTO 3aHSATHS W B TEPUOJ BHEYYEOHOM
NEATETLHOCTH 00YYaIOIIUXCSI.

B coctaB kaOunera Qu3uku BXOIUT JabopaTtopust ¢ J1abOpaHTCKON KOMHATOM.
[Tomemenne kabuHera (Qu3UMKA yAoBIeTBOpsieT TpeboBanusiM CaHuTapHO-
AMUJEMHUOJIOTUUECKUX MPABUI U HOPMATHUBOB, OCHAIIIEHO TUIIOBBIM O00OPY/IOBAHUEM,
yKa3aHHBIM B HACTOSIIMX TPEOOBAHUSIX, B TOM YHCIIE CIIECIUATU3UPOBAHHON yueOHOM
MeOeNnblo U CpeiCTBaMU O0YYEHUS!, JOCTATOYHBIMU JJIsl BBITIOJHEHUS TPeOOBaHUN K
YPOBHIO MOJITOTOBKH O00YYarOIIUXCS.

B kabunere wumeercss MyJbTUMEIUITHOE 000pYyIOBaHUE, TOCPEICTBOM
KOTOPOTO  Y4YaCTHHUKH 00pa3oBaTelbHOTO Mpolecca MOryT IPOCMaTpuBaTh
BU3YaJIbHYI0 HHGOPMAIIHIO 10 (PU3HKE, CO3/]aBaTh MPE3EHTAIIMH, BUI€OMaTEPHAIbI U
T. II.

B cocTtaB yueOHO-METOUYECKOTO U MaTepUaTbHO-TEXHUYECKOT0 00eCTICUeHUS
porpaMmbl y4eOHON nUCIUTIINHBI «DU3nKay BXOJAT:

* MHOTO(DYHKITMOHAJIbHBIA KOMIUIEKC MPENoaBaTelis;

* HarJsJHbIe TOCOOMS (KOMILIEKThl YYEOHBIX TaOIMIl, IUIaKaThl: «DU3NUYECKUe
BEJIMYMHBI U (DyHJaMEHTAJIbHBIE KOHCTAHTBI», «MeEXIyHapoaHasi CUCTEMa €IMHUIL
Cly,

«llepnonnueckas cucrema xumMuueckux 3semeHToB 1. 1. Menneneesa», moprpersl
BBIJIAIOIINXCS YUEHBIX-(DHU3UKOB U aCTPOHOMOB);

* UTHPOPMAIIMOHHO-KOMMYHHKATUBHbBIE CPEJICTBA,

* SKpPaHHO-3BYKOBBIE TTOCOOUS;

* KOMIUIEKT 2JIEKTPOCHAOKEeHUs KaOMHETa (PU3HKHY;

* TEXHUYECKHE CPEICTBA O0yUCHNUS,

* JIEMOHCTpAIlMOHHOE oO0opyAoBaHue (OOIIEro Ha3HAYEHUS U TEMaTHYECKUE
HaOOpBKI);

* 1abopaTopHOe 000pyaOBaHKeE (00IIEr0 HA3HAYCHUS U TeMAaTHYEeCKUEe HAOOPHI);

* CTaTUYECKUE, TUHAMUYECKHE, IEMOHCTPAIIMOHHBIC U pa3aTOUHbIC MOJIEIIH;

* BCIIOMOTaTeIbHOE 000PY/I0BAHHUE;

* KOMIUIEKT TEXHMUYECKOW JOKYMEHTalluM, B TOM 4YHCJIE€ TAaclopTa Ha CpeAcTBa
oOy4eHUsI, THCTPYKIIUH 10 UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* OMOIMOTEYHBIN (HOH/I.

B OubnmoTeunblit GoH BXOAAT yU€OHUKH, YI€OHO-METOANYECKNE KOMILIEKTHI
(YMK), ofecrneunBamomume OCBOCHHE  y4yeOHOW  AWCHUIUIMHBI  «Du3ukay,
PEKOMEHJIOBAaHHBIE WJIM JIOMYIICHHbIE JJIi MCIHOJB30BaHUS B  AJIAaTBIPCKOM
TEXHOJIOTUYECKOM  KoJuleke  MwuHoOpazoBanuss — UyBammu, peanus3yromiem
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o0pa3oBaTeIbHYI0 MTPOTrpaMMy CPEIHEro O0IIero 00pa3oBaHus B MPEEIax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUsI.

bubnroreunsrit GoHI MOMOTHEH (PU3MYECKUMH SHIMKIONEIUSIMH, aTiacaMH,
CIIOBapsIMM M XpecToMaTHed Mo (U3MKe, CIPaBOYHHKAMH 10 (U3HKE U TEXHUKE,
HAYYHOW Y HAYYHO-TIOMYJISIPHOH JINTEPATypOi €CTEeCTBEHHO-HAYYHOTO COJIEPKaHUSI.

B mporecce ocBoeHUs mporpaMMbl y4eOHON AUCTMIUTUHBI DU3HKaA CTYIESHTHI
UMEIOT BO3MOXKHOCTh JOCTYNa K 3JEKTPOHHBIM y4eOHBIM MaTepuajiaM 1o (HU3HKE,
UMEIOIHUMCSI B CBOOOJHOM JIOCTyre B ceTh VHTepHeT (SIEKTPOHHBIM KHHUTAM,
paKkTUKyMaM, TectaM, Matepuanam EI'D u ap.).

3.2. JIutepatypa

JlJIsl CTYy1eHTOB:

1. dupcor A.B. duszuka ans npodeccuii U CHeUUaIbHOCTEH TEXHHUYECKOTO H
€CTECTBEHHO-HayyHOro  npoduieii:  YueObnuk/A.B. DupcoB; mnox pen.
T.U.Tpodbumosoii.- M.: Akagemusi, 2017.-352c. — (Ilpod. obpazoBanue)

2. ImutpueBa B.®. ®duszuka mna npodeccuid U CHEHHAIBHOCTEH TEXHUYECKOTO
npoduiisa: Yueonuk/B.®. [Imutpuena.- M.: Axanemus, 2017.- 448c.

3. Tpopumona T.U. ®uzuka s npodeccuit U CrnenuaibHOCTeW TEXHUYECKOro U
ecTeCTBeHHO-HayyHoro  mpoduieir.  Coopuuk  3amaw/T.M.  Tpodumosa,
A.B.@upcos. — M.: Akanemus, 2017.- 288 c.

4. ImutpueBa B.®. ®uzuka i npodeccHii M cCHenuaibHOCTEH TEXHUYECKOIro
npoduiia: Yueonuk/B.Jl. Imutpuesa.- M.: Akagemus, 2019.- 448c.

5. Imutpuea B.®. ®duszuka mna npodeccuid U CHEHUAIBHOCTEH TEXHUYECKOTO
npoduiisa: Konrponbusle mMatepuansl /B.JI. Imutpuesa.- M.: Axagemus, 2019.-
112c.

6. ImutpueBa B.®d. ®usuka nns mpodeccuil M CHEHATbHOCTEH TEXHHYECKOTO
npoduiis: Jlabopatopuerit npaktukym/B.Jl. JImutpuesa.- M.: Axanemus, 2019.-
160c.

7. ®upcoB A.B. ®duszuka g1 npodeccuid M CHEIUAIBHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-HayyHOro mpoduieii: YueOuuxk/ A.B. ®dupco mox pen. T.W.
Tpodumonoii.- M.: Axkagemus 2019 -352c.

8. Imutpuea B.®. duszuka mna npodeccuit M CHEUATBHOCTEH TEXHUYECKOTO
npoduiis: y4ed. i CTyA. yupexkaeHud cpen. mnpod. obpazoBanus/B.D.
JmutpueBa.- 7-e u3a., ucnp. u jgomn.- M.: M3narenbCkuil HEHTP «AKaaeMus»,
2020. - 496 c.

Joist nmpenogaBareJieii:

1. Koncrutynus Poccuiickoit @enepanuu (mpuHATa BCEHAPOIHBIM T'OJIOCOBAHUEM
12.12.1993) (c Y4ETOM MIOITPaBOK, BHECEHHBIX benepanbHbBIMU
KOHCTUTYUHMOHHbIMUA 3akoHaMu P® o mnompaBkax k Koncturynumun PO ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. —

Ne 4. — Cr. 445.

2. ®denepanbhblii 3akoH 0T 29.12. 2012 Ne 273-D3 (B pea. dbeaepanbHbIX 3aKOHOB OT

07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot
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23.07.2013 Ne 203-®@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 No 15-®3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-@3, ot
04.06.2014 No 148-®3, c¢ wu3M., BHeceHHbIMU DenepaabHbIM 3aKOHOM OT
04.06.2014 No 145-03) «O06 obpazoBanuu B Poccuiickoit deaepannm.

3. Ilpukaz3 MuHnuctepcTtBa o0Opa3oBaHusi U Hayku PO «O0 yTBepxkaeHUn
dbenepalbHOTO  TOCYAapCTBEHHOTO  00pa3oBaTENIbHOTO CTaHAapTa CpPEIHEro
(mosHOTO) OOIIETO OOpazoBaHus» (3apeructpupoBad B Muntocte PD 07.06.2012
Ne 24480).

4. Tlpuka3z Munoopnayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHMM U3MEHEHUN
B IIpukaz MunucrtepcrBa oOpazoBanuss u Hayku Poccuiickoii ®denepanuu oT
17.05.2012 Ne 413 “O6 yrBepxkaeHun QeaepaabHOTO TOCYIapPCTBEHHOTO
o0pa30BaTeILHOTO CTaHAApTa CPEIHETO (ITOJTHOTO) 00IIero 0Opa3oBaHUs .

5. [lucemo JlemaprameHnTa TOCYIapCTBEHHOW TIONMTHKH B cdepe MOATOTOBKU
pabounx kaapoB u JAIIO Mwunobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHanuu Mo opraHu3aluy MOJYYeHHUs] cpeHero odiiero oOpa3oBaHus B
mpenesiax OCBOEHHUs 00pa30BaTENIbHBIX MPOTPAMM CPEAHET0 MpodhecCHOHATHLHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHUsI C YIE€TOM TPeOOBaHMIA
dbenepabHBIX TOCYJapCTBEHHBIX O0pa30BaTEIbHBIX CTaHAAPTOB M IMOIYy4acMOM
npodeccuu WM CrenruagIbHOCTH CPETHErO MPOPECCHOHATIEHOTO 00pa30BaHUS.

6. ®enepanbubiii 3akoH OT 10.01.2002 No 7-®3 «O6 oxpaHe OKpyKaromieil cpesibh»
(B pen. ot 25.06.2012, ¢ uzm. ot 05.03.2013) // C3 PD. — 2002. — No 2. — Cr.
133.
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www. n-t. ru/nl/fz (HobeneBckue naypeatsl o Gu3MKe).
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4. PACIIPEJEJIEHUE TUIIOB KOHTPOJ/IbHbIX 3ATAHUM ITPH
TEKYIIEM KOHTPOJIE 3HAHUU U HA TPOMEXYTOYHOU

Tunbl KOHTPOJIBLHOTO 3a1aHUs, HOMEP
HaumenoBanue TectoBbie
3anmanue
TEeM Kontpons | JlabopaTopHbie 1 3a7laHu, DOMEKYTOU
yueOHoii HBIE MIPaKTHUYECKHAE | pelleHne 3ajad, P Hoﬁy
TUCHUTLTMHBI paboThI paboThI BBITIOJTHCHUC
N aTTecTaluu
YHpaKHCHHH
Bxonnoii
KOHTPOJIb
Teopetnueckue Bunersr:
Beenenue
BOIIPOCHI 1-2 30 OuneroB
IIpoBepounas | mo 3 Bompoca
pabota Nel
Pazpea 1. Pemenue 3anau
TeopeTnueckue
Mexanunka 10 TEME:
BOMpOCHI 1-2
Tema 1.1 Kunematuka
N IIpoBepounas
Kunematuka MaTepuatbHOU
pabora Nel-3
TOYKH
JlaboparopHas
pabota Nel
«M3yueHune
JBHKCHHS TEJa
10 OKPY>KHOCTH
Tema 1.2. oJ1 IeUCTBUEM TeopeTnueckue
Hunamuka CWJ YIPYTOCTH U Bompocs 1-9
TSOKECTID» Tect Nel-3
Pewenue 3anay
10 TeMe:
JnHaMmuka
MaTepuaIbHOU
TOUKH
Tema 1.3. 3akoHEI Pemenue 3amau Teopernueckue
COXpaHEHUs B o TeMe: 3aKOHBI | BOMPOCHI 1-3
MEXaHHKe COXpaHEHUS B [IpoBepounas
MEXaHHKE pabora Nel-3
Tema 1.4.
Teopernueckue
Mexanuueckue
KouTpons BOMPOCHI 1-2
KOJIeOaHUS ¥ BOJTHBI
Has pabota Tect Nel
Nel
Pazpen 2.
MouiekyJisipHas
¢uzuka n Teopernueckue
Pewenne 3anay
TEePMOIHHAMHUKA BOIPOCHI 1-2
10 TEME:
Tema 2.1. IIpoBepounas
OcHoBel MKT
MonekynapHas pabota Nel-3
¢uznka
Tema 2.2. JlaGopaTopHas Teopernueckue
ArperaTHble pabota Ne2 Bonpock 1-3
COCTOSTHHSA «Ormpenenenne [IpoBepounas
BEIIECTBA OTHOCHUTEILHOU pabora Nel
BIIQYKHOCTH
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BO3ayXa»

TeopeTuyeckue
Pemenne 3agau
Tema 2.3. Kontpoib BOIIPOCHI 1-4
10 TeMe:
TepmonuHaMuka Hasi pabora IIposepounas
OcHOBBI
Ne2 TEPMOJIUHAMHUKHI padora Nel
P Tect Nel
Pazpen 3.
TeopeTuueckue
DJIEKTPOAMHAMMKA Pemenue 3anau
BOIIPOCHI 1-6
Tema 3.1. 10 TeMe:
DneKTpocTaTuka DneKTpocTaTuka Hposepounaz
pabora Nel-3
JlaGoparopHas
paborta Ne3
«Ormpenenenue
yIEIBHOTO
COTIPOTHBJICHUSA
IIPOBOAHHUKOBY»
POBOI TeopeTuyeckue
Pewenue 3anay
Tema 3.2. 3akoHBI BOMpPOCHI 1-7
10 TeMe: 3aKOHBI
MOCTOSIHHOT'O TOKa [IpoBepounast
MTOCTOSTHHOTO
ToKa pabota Nel-3
Tect Nel-7
Pacuer
ANEKTPUIECKIX
Lemnen npu
CMCUIaHHOM
COETMHEHHUH
MTPOBOTHUKOB
Pewenue 3anay
110 TEME: TeopeTnueckue
Tema 3.3. MaruuTtHoe Tosie | BOMpPOCH 1-3
MarnuTHOE nosne Pewenue 3anau IIpoBepounas
o TeMe: pabora Nel-2
ONEeKTpOMarHuT Tect Nel
Hasl UHTYKITUS
JlaGoparopHas
paborta Ne4
«Onpenenenue
YCKOpEHUS
CBOOOTHOTO
MaJICHAS TIPH
TTOMOTITH Teopernueckue
Paznen 4. MasTHUKa BoOMpock 1-8
Konebanus n Pemenwne 3amau [IpoBepounas
BOJIHBI 10 TeEMeE pabora Nel-3
«MexaHuveckue
KOJICOaHUS U
BOJIHBD
Pemienue 3anau
o TeMe
«IlepemenHbII
TOK»
JlaGoparopHas
Teopernueckue
paborta Ne5
KonTpons BOMpOCHI 1-5
Pazpnean 5. «3mepenue
Has pabora IIpoBepounas
Onruka noKasarens
Ne3 DEIOMICHIS pabota Nel
p Tect Nel
CTEKJIa.
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Onpenenexnue
ONTHUYECKOU
CUJIBL U
(hoxycHOrO
paccTosHuS
cobuparormeit
JIUH3BI»
Pemenue 3anau
10 TeMe:
dopMmyiia
TOHKOW JIUH3HI.
IToctpoenue
H300pakeHHS B
JIMH3aX
Pemenue 3amau

IO TEME:
BonnoBas
ONTHKA
Pewenue 3anau
10 TEME: Teopernueckue
Pazpnea 6.
®DOTOHBI Bonpock 1-10
JJ1eMeHTBbI
. Pewenue 3anau IIpoBepounas
KBaHTOBOM
10 TeMe: pabota Nel-4
puszuxn
SnepHbie Tect Nel
peakuuu
Teopernueckue
Pazpen 7. P
BompocsI 1-3
JBoJrouus
. IIposepounas
Bcenennoii
pabora Nel
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Penensust na paGouyio nporpammy
yuednoit aucuunaunsl OY/1.12 ®usuka
Ui cTyAeHToB | Kypca - ¢opma oOydeHus odHas, uisi crenuansHocTd  23.02.04
Texnuyeckass sKcrutyatanus MOJABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, IOPOKHBIX
MaLUH 1 000pyI0BaHHMSI.
Ilporpamma  nozaroroBiaeHa —mpenojaBateneM — AJIATBIPCKOTO — TEXHOJOIMYECKOIO
koyuteka IllynyeBeiv Hukonaem Bukroposuyem.

[lporpamma  oTBeuaeT cOBpeMeHHBIM TpeOOBaHUSIM K OOYYEHHIO U
MPaKTHYECKOMY OBJIAJIEHHIO NPHUKJIAJAHBIMU (DU3NYECKUMH METOJAaMH H OTpPaKaeT
COBpPEeMEHHbIE TeHEHIMH B O0YYeHUH U BOCIIUTAHUH JTUYHOCTH.

[Iporpamma npesycmMarpuBaeT HHIMBULYaTbHBIN MOAXO0 K 00y4YaIOMIMAMCS.

B nporpamme yurena cneumuduka y4yeOHOTO 3aBeleHHs M OTpaKeHa
paKTHYecKas HalpaBlIeHHOCTh Kypca.

B paGoueii nporpamme aucuuminibl OY/1.12 ®usnka ykazaHbl OLEHOYHbIE
CpeacTBa 18 KOHTPOJS YPOBHS C(OPMUPOBAHHOCTH KOMIIETEHIMH, OLIEHKa
TEKYILEro, pyOeKHOro H HTOrOBOT'O KOHTPOJIS.

OOpazoBarenbHble TEXHOIOIMH OOyYeHHS XapaKTEpH3YIOTCS HE TOJBKO
O0LEeNnpUHATHIMU (OpPMaMH, HO U HHTEPAKTUBHBIMHU (JOPMaMK TAKUMH, KaK CO3JaHUE
MYJIbTHMEIMHHbBIX PE3eHTall|i, cCocTaBIeH!e TabIMI B KPOCCBOP/IOB, MMOJAr0OTOBKA U
3aiuTa pedepartos.

Takum  obpasom, pabouas mnporpaMma  JAMCHMIUIMHBI  IOJHOCTBIO
coorBercTByeT @®I'OC no cnenmansHocTi 23.02.04, mnpuMepHON mNporpamme
aucuunMeel - PU3MKa W MOXKeT ObITh HMCIOJb30BaHa B y4eOHOM Ipoliecce

AﬂaTb]pCKOFO TEXHOJIOIHYECKOro KoJuiemxa.

s

e —
Penensent: Muxaiinosa A.f., npezncenaress W&osamnwux
s & % ;
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Peuensusi Ha pabo4yro nporpamMmmy
yueonoi aucuumiannbl OY/1.12 ®usuka
no cnenrajabHocTH 23.02.04 TexuuyecKkasi SKCIJIyaTanust NoIbeMHO-

TPAHCHOPTHBIX, CTPOUTEJILHBIX, 10POKHBIX MAalUHuH " 060pynosaunﬂ
Paspadorunk: npenogasarteas H.B. lllynuen

PaGouas nporpamma no yueGHoi mucummuinie OVJ1.12 dusuka npejHazHadena uis o0ydeHHs
cryaenToB 1o crenuanbHocTH 23.02.04 Texnuueckas SKCIUTyaTalusi MOABEMHO-TPAHCIOPTHBIX,
CTPOMTEIbHBIX, JIOPOIKHBIX MAIIMH K 000PYI0BAHHUSL.

PaGouass mporpaMMa COCTaBlIeHa B COOTBETCTBMH C PEKOMEHIAUMSMHU [0 pealn3aluu
00pa3oBaTesbHOM TPOrpaMMbl  cpeziero (mojHoro) obmero oOpa3oBaHuss B 00pa3s0BATEIbHBIX
YUPEKIECHUSX CPEIHEro Mpo(pecCHOHATBHOrO 00pa3oBaHus, HNPUMEPHBIM YYEOHBIM IUIAHOM JUIS
oOpasoBate/bHBIX  yupexaennit  Poccuiickoil denepannu, peanu3ylomuX MPOrpaMMbl  OOLIEro
o0pazoBaHusi, ¥ MPUMEPHOH IporpamMmoil y4yeOHOH JucHMIUIMHBL PU3MKa Ui CHENHaIbHOCTH
23.02.04 Texnuyeckasi HIKCIUTyaTalusl [10/{beMHO-TPAHCIIOPTHBIX, CTPOUTENILHBIX, JOPOKHBIX MAlllUH
U 000py1oOBaHHMSL.

OcHoBy paboueil mporpamMMbl COCTABISIET COAEPIKAHUE, HAIPABICHHOE HA JIOCTHIKECHHE
[OCTABJICHHBIX IIeJIel U 3a1a4 npu u3ydeHud yueOnoi pucuurumasl OY J1.12 dusuka.
CojaeprkaHie MporpaMMbl CTPYKTYPHPOBAHO Ha OCHOBE KOMIIETEHTHOCTHOro mnojaxoja. B
COOTBETCTBHU € ITUM Yy OOYHalOIIMXCsl PAa3BUBAIOTCS M COBEPILEHCTBYIOTCS KOMMYHHKATHBHAS,
colyaibHast, COIManbHO-UH(POPMALIMOHHAs, CIIeLHAIbHASL B YMCTBEHHAs KOMIIETEHIIHH.
B peanbHoM yueOHOM mpouecce (HOPMUPOBAHUE YKA3aHHBIX KOMIIETEHLIMH IPOMCXOIUT
pH M3y4YeHHHU JIFOOOH TEeMBI, TOCKOJIBKY BCE BH/IbI KOMIETEHIMN B3aMMOCBS3aHbL.
B paboyell mnporpaMMme peanu3yiOTCsi IPHHIMIBL  MozepHH3anuu  Poccuiickoii
o0pa3oBaTeIbHON CHCTEMbl: BAPHAHTHOCTH, PErMOHAIN3AIMY ¥ HENPEPLIBHOCTH.
Jlisi mpoBepKH 3HAHMH 00y4aloUMXcst B MpOrpaMMe IPeyCMOTPEHbl pa3siM4HbIe BH/IbI
KOHTPOJIS: TEKYILUH, pyOEKHBIH, HTOrOBBIH.
Pexomen ryemast Jiuteparypa K paboueil mporpaMme IpeIcTaBlIeHa B J0CTaTOYHOM 00beME.
[TONOKATETBPHBIMH ~ CTOPOHAMM  IIPOIPAMMBl  SIBJISIETCSI TNIPHMEHEHHE  COBPEMEHHBIX
[eJIArOTMYECKHX TEXHONIOTHH OO0yueHMs, HarpaBlIeHHBIX Ha ()OPMHUPOBAHUE OIBITA TBOPYECKOH
JEATENILHOCTH, & TaK)Ke pazHooOpaszue HopM KOHTPOJIS 3HAHUM M yMeHHH o0ydaromerocs.
Cunrato, 4ro JaHHas pabouas mporpamma ydeOHoi mcimmmuel OV][12 ®duskka
COOTBETCTBYET COBPEMEHHBIM TpeOOBaHHAM IO pazpaboTke pabouMX NpPOrpaMM H MOJKET OBITH
HCIIOJIB30BaHA B KayecTBe AeicTBytoei nporpammel B 2020-2021 yyebuom roay.

Penensent [Twayruna B.H.
(®.1.0.)
Jupextop Anarteipckoro ¢uiauaia @TBOYBO «UI'Y um. M.H. Y absHOBaY
(I0JDKHOCTB, MECTO PabOThI)

Jlara: 28.08.2020r. 3
/,/ //47 t////a ///

(moamnuch
M.IT.

36

34



		alattk@mail.ru
	2021-10-16T10:34:07+0300
	Алатырский технологический колледж Минобразования Чувашии
	Косолапенков Владимир Николаевич
	Я подтверждаю точность и целостность этого документа




