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1. HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma 00meoOpa3oBaTeNbHON — Y4EOHOM  TUCITUTIIMHBI
«Dusuka» npegHazHaueHa s u3ydeHusa ¢usukn B OI'BIIOY  «byiickom
TEXHUKYME >KEJIe3HOJOpOoKHOTO TpaHcnopta KocTpoMmckoir oOmactu» (manee
TEXHUKYM), peaJu3yloleM 00pa3oBaTelbHyI0 MpOrpaMMy CpeIHEro oOIIero
oOpazoBaHuss B  Tpejeliax  OCBOEHUS  OCHOBHOM  mpodeccroHaIbHOM
obpazoBarensHO# mporpammbl CITO (OINIOIT CITO) ma 6a3e OCHOBHOTO OOIIIETO
oOpa3oBaHMsI TpPH TOATOTOBKE CHEIMATUCTOB CpeIHEro 3BeHa.  Pabouas
nporpamMmma paspabotana Ha ocHoBe TpeOoBanuii PI'OC cpemgnero oOmero
o0pa3oBaHMsI, TPEIBSIBISIEMBIX K CTPYKType, COACPXKAHUIO M pe3yJabTaTam
OCBOEHUS Y4eOHOM AucUUIUIMHBI «PU3HKa», B COOTBETCTBUM ¢ PekoMeHaanusiMu
[0 OpraHU3aluy MOJYUYEHHs CPEAHET0 00Iero 00pa3oBaHus B IPEAEIaxX OCBOCHUS
00pa30BaTeNbHBIX IPOrPaMM CPEITHErO NMPO(EeCcCCHOHAIBHOIO 00pa3oBaHus Ha Oa3e
OCHOBHOIo 00miero o0pa3oBaHHs C Yy4eTOM TpeOoBaHUlM  (enepaabHbIX
TOCY/IapCTBEHHBIX 00pa30BaTeNbHBIX CTAaHAAPTOB U MOJydaeMoil mpodeccuu uim
CIEIUAIBHOCTH  CpeAHero  mpodecCUOHabHOrO  00pa3oBaHus  (MHCHMO
JlenaprameHTa rocy1apCTBEHHOM MOJMTHKYU B c(epe MOATOTOBKU paboUYnX KaJpoB
u JIIIO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259). ConepxaHue
nporpammbl OY J[.09 «Du3zuka» HanpaBiIeHO HA JOCTHKEHUE CIEAYIONINX LeJeH:

1) ocBoeHue 3HaHHI O GYHIAMEHTAIBHBIX (PU3MYCCKUX 3aKOHAX W MPUHIUIIAX,
JeKaluMX B OCHOBE COBPEMEHHOM (hHU3MUECKOM KapTHHBI MHUpa; HanOoJjee
BAXKHBIX OTKPBITUSIX B 007acTy (DU3MKH, OKA3aBIIUX ONPEAENSIonIee
BJIMSTHUE HA PA3BUTHE TEXHUKH M TEXHOJOTHH; METOJaX HAyYHOTO MO3HAHUS
TPUPOJIBL;

2) OBJIaJICHUE YMEHUSIMH MPOBOIUTH HAOJFOICHUS, TUIAHUPOBATh M BBITOJIHATh
HKCIEPUMEHTBI, BBIJBUTaTh TUIOTE3bl M CTPOUTH MOJENIH, HNPUMEHSIThH
MOJIyYCHHbIC 3HaHUS 10 ¢u3NKe I OOBSCHEHUS Pa3HOOOpPaA3HBIX
(bu3nyecKuX SIBICHUH U CBOMCTB BEILECTB; MPAKTHUYECKH HCIOJIb30BAThH
dusznyeckue 3HAHUS; OIEHUBATH JIOCTOBEPHOCTH E€CTECTBEHHOHAYYHOM
uH(popManuu;

3) pa3BuTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYCCKHX
CrocOOHOCTEN B Tpoliecce MPUOOpPETeHUs] 3HAHUM U YMEHUU mo (hU3MKe ¢
UCIIOJIb30BaHUEM DPA3IMYHBIX HMCTOYHUKOB WH(OPMALMU U COBPEMEHHBIX
UH(GOPMAILIMOHHBIX TEXHOJIOTHI;

4) BocnHTaHHE YOSKICHHOCTH B BO3MOXKHOCTH MO3HAHUSI 3aKOHOB MPHPO/IBI,
UCTIONIb30BaHUsl JOCTMKEHUH (U3MKH Ha ONaro pa3BUTHS YEIOBEYECKOU
IMBUIIM3ALIMH; HEOOXOJUMOCTH COTPYJHHUYECTBA B MPOLECCE COBMECTHOTO
BBINIOJIHEHUS 33]1a4, YBAKUTEILHOTIO OTHOIIEHUSI K MHEHUIO OIIMOHEHTA MPU
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OOCYXKIeHHH TPOOJIEM ECTECTBEHHOHAYYHOTO COJIEP:KaHUs; TOTOBHOCTH K
MOPAJIbHO-3TUYECKOW OIICHKE MCIOJIb30BaHUSI HAYYHBIX JOCTHXKEHUH,
YyBCTBa OTBETCTBEHHOCTH 32 3alUTYy OKPY>KAIOIIEH Cpebl;

5) uCmoNb30BaHUEC TNPUOOPETECHHBIX 3HAHUW W YMEHUH ISl pPCIICHUS
NPAKTHUECKUX 3aJlad TOBCEIHEBHOM JKM3HM, OOecreyeHHs] 0e30MacHOCTU
COOCTBEHHOW JKW3HH, PalHMOHAIBHOIO MPHUPOIOIOIB30BAHUS U OXPaHbI
OKpY’Karolen cpelbl U BO3MOXHOCTh MPUMEHEHHUS 3HAHUW MPH pEIICHUU
3a]1a4, BO3HUKAIOIIMX B MOCIEIyIOIel MpodecCnoHaIbHOM NeSATEIbHOCTH.

B nporpammy BKIIIOUEHO COJiep>KaHHE, HalpaBlIeHHOE Ha (OPMUpOBAHUE Y
CTYJIEHTOB KOMIIETEHIIMHA, HEOOXOAUMBIX [JIsi KadecTBeHHOTro ocBoenust OITOIT
CIIO Ha 6a3e OCHOBHOTO 00IIEr0 00pa30BaHuUs C MOJYUYEHUEM CPEIHEro OOIIEero
o0Opa3zoBaHus, MPOrpaMMbl MOJITOTOBKU crieliuainucToB cpeanero 3BeHa (IITICC3).

2. OBIIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIIUTIJIMHBI
OV .09 «<DU3UKA»

B ocnoBe yueOHoi mucuumianHbl OY /(.09 «®Pusnka» JIeKAT yCTaHOBKA Ha
dbopmupoBaHue y O00yd4aeMbIX CHUCTEMbl 0a30BbIX TMOHATHH (QU3NKK U
IPEJICTaBICHUN O COBPEMEHHOW (pU3MUECKON KapTHHE MHpa, a Takke BbIpaboTKa
YMEHHUM MPUMEHSATH (PU3HUECKHUE 3HAHUS KaK B MPOPECCUOHATBHON JESTENIbHOCTH,
TaK M JUIS pEeLICHUs )KU3HEHHBIX 3a/1a4.

MHorue nosjoxeHusi, pa3BuBaemble (U3UKON, paCCMaTPUBAIOTCS KaK OCHOBA

CO37aHUsl M  HWCIOJB30BaHUSA HWHMDOPMAIMOHHBIX ¥  KOMMYHHUKAITMOHHBIX
texHonorui (MKT) — opHoro wu3 HauboJiee 3HAYMMBIX TEXHOJIOTHYECKHUX
JIOCTHXKEHU COBPEMEHHOM LIUBUJIA3ALINM.

dusnka AaeT KJIHY K TOHUMAHUIO MHOTOYHUCIIEHHBIX SIBICHUM W MPOIIECCOB
OKpY’KarolIero Mupa (B €CTeCTBEHHOHAYYHBIX 00JIACTSAX, COLIMOJIOTMH, YKOHOMUKE,
S3BbIKE, TUTEPATYpE U 11p.). B dusuke hopMupyroTcss MHOTHE BUIBI ACSITEIBHOCTH,
KOTOpblE HWMEIOT MeTamnpeAMeTHbI xapakrep. K HHM B mepBylO ouepelb
OTHOCSATCS: MOJCIUPOBAHUE OOBEKTOB M MPOIECCOB, MPUMEHEHHWE OCHOBHBIX
METOJIOB TIO3HAHMS, CUCTEeMHO-UH(POPMAIMOHHBIN aHamu3, (QopMyraupoBaHue
TUIIOTE3, aHAJIM3 U CUHTE3, CpaBHEHUE, 0000IIEHNEe, CUCTEMATH3alls, BISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H, MOMCK aHAJOTOB, yIpaBJeHUE OOBEKTaMH U
nporieccaMu. IMEHHO 3Ta IUCIMIUIMHA IMO3BOJISIET MO3HAKOMHUTH CTYJIEHTOB C
HAyYHBIMH METOJIaMU TIO3HAHUS, HAYYUTh HUX OTJIMYATh TUNOTE3y OT TEOPHH,
TEOPUIO OT FIKCIEPUMEHTA.

®du3zrka WMeeT O4YeHb  OOJBIIOE W BCEBO3PACTAIOIICE  HYHCIIO
MEXIUCIUIUIMHAPHBIX CBS3€H, MPUYEM Ha YpOBHE KaK IMOHSATUHWHOTO armapara,
Tak W uHCTpymMeHTapus. CKazaHHOE MO3BOJISIET paccMaTpuBaTh (U3MKY Kak
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METAIUCIUIUINHY, KOTOpas TMPEIOCTaBISET MEXAUCIUIUIMHAPHBIN S3BIK IS
OMMCAHMS HAYYHOU KapTUHBI MUPA.

®duszuka SIBJISICTCSI CUCTEMOOOPA3YIOIINM dakTopom TUISE
€CTECTBEHHOHAYYHBIX Y4Y€OHBIX TNPEIMETOB, MOCKOJbKY (U3UUYECKUE 3aKOHBI
JeXaT B OCHOBE COJEP)KaHWS XWMHUH, OWOJIOTHH, reorpaduu, acTPOHOMUU U
CHEIUATbHBIX  JAUCIUIUIMH  (TEXHWYECKas  MEXaHWKa,  DJIEKTPOTEXHHKA,
IEKTpOHMKa W 7ap.). Ydebnas muctumumaa OVY].09 «Dusuka» co3maer
YHUBEPCATBHYIO 0a3zy I M3ydeHHUs OOmenpopeCcCHOHAIBHBIX M CIEIHATBHBIX
JTUCIUTUINH, 3aKJIabiBast GyHAAMEHT JIJIsl TOCIIEYIOIEro OOy4YeHHs CTYIEHTOB.

OO6unajasi JTOTMYECKON CTPOMHOCTBIO M OMUPAsiCh Ha SKCIEPUMEHTAIbHbBIC
daktel, yueOnas muctumummHa OVY.09 «®Duszuka» dopmMupyer y CTYIESHTOB
NOJJIMHHO Hay4yHOe MHUpOBO33peHue. dusuka SBISIETCS OCHOBOM YYeHUS O
MaTepUaIbHOM MHUPE U PeIlaeT MPoOIeMbl 3TOI0 MHUpA.

dopMupoBaHUE KOMIETEHIIMU (UHAHCOBOM IPaMOTHOCTH.

B comepkanmm y4eOHOW MWCHMIUIMHBI TI0 (U3WKE TMPU IOATOTOBKE
OOy4YaronMXxcs MO CHEeUAIbHOCTH TEXHUYECKOTO Mpoduist mpodeccuoHaIbHOTO
oOpa3oBaHus MPOGUILHON COCTABIIAIONICH SBISETCS pa3ien « DIESKTPOIMHAMUKAY,
TaKk Kak crnenuaibHOCTh: 23.02.06 «TexHuueckas SKCIUIyaTalMsl IOJIBUXKHOIO
COCTaBa KEJE3HBIX JOPOr» OTHOCUTCS K HTOMY MNpouito U CBs3aHa C
DIEKTPOTEXHUKOU U DJIEKTPOHUKOM.

Teopernueckue cBeAcHUS MO (DU3UKE OTMOJHSIOTCS JIEMOHCTPAIMSIMH U
Ja00paTOpPHBIMU paboTamu.

N3yuenne o6meoOpazoaTeabHol yueoHoi nuctumuinabl OV 1.09 «Dusukay
3aBepIlaeTcs TIMOJBEICHUEM HTOTOB B (OpME HHTETPUPOBAHHOIO DK3aMeHa B
paMKax MPOMEKYTOUYHOW arTrecTaluu CTyaeHToB  mporecce ocBoeHus OIIOIT
CIIO c momyuenuem cpennero obmero oopazopanus (IITICC3).

3. MECTO YYEBFHOM JUCIUIIJINHBI B YYUEFHOM ILJTAHE

Vuebnas aucuurmiauia OY J1.09 «®Duszukay SBIIETCS YI4COHBIM MIPEIMETOM IO
BBIOOpY M3 00s3aTeNbHON TpeameTHoi obnactu «EctectBeHHbie Haykm»y DPI'OC
CpeaHero oo1ero oopa3oBaHuUs.

B Texnukyme yueOHas nucuumuimHa OVYJ.09 «®Dusuka» wusyyaercs B
obmreoOpazoBarensHoM Iukie yaeonoro miana OIIOIT CITO na 6a3ze 0CHOBHOTO
oO1iiero oOpazoBaHusi ¢ MOTy4YeHHEM cpeaHero ooimiero oopazoanus (IITTICC3).

B yueOnbix mmanax IIIICC3 wmecto yueOHou muctumimael OV .09
«Dusuka» — B cocTaBe 0011e00pa3z0BaTENbHBIX YUEOHBIX AUCIMIUIMH 110 BHIOOPY,
bopmupyeMBbIX U3 00s3aTeNBHBIX TIpenMeTHBIX o0nacTeit ®I'OC cpennero oo61iero
oOpazoBanusi,  crnenuanbHocTd:  23.02.06  «TexHuueckas  SKCIUTyaTanus



MOABMKHOTO  COCTaBa  JKEJIE3HBIX  JOpOI» TEXHUYECKOTO  Tpoduiis
npodeccuoHanbHOT0 00pa30BaHMS.

4.PE3YJIbTATHI OCBOEHHUS YUEBHOM JJUCHUILTAHBI
OcBoenue conepkanus yueOHo! qucuuIinHbl «Pusnkay odecrieunBacT

JTOCTH)KEHHE CTYACHTaAMU CIIEIYIOLIUX Pe3y/JIbTaTOB:

JIUYHOCHbBIX

— YyBCTBO TOPJOCTH M YBaXXEHUSA K HCTOPUM M JOCTH>KEHHSIM OTE€YECTBEHHOMN
bu3ndeckoil Haykw; (U3MYECKH TPaMOTHOE TOBEICHHE B MPOdecCHOHATHLHOM
NESATENIbHOCTY W OBITY Mpu OOpaleHuH ¢ npudopamMu U YCTPOWCTBaMU;
— TOTOBHOCTb K MPOJOJIKEHUIO 00pa30BaHUS W NOBBILIEHUS KBaNU(UKALNUN B
n30paHHON MPO(eCcCHOHANBHON AESITETbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
(bu3NYECKUX KOMIIETEHIIUI B 3TOM;

— YMEHHUE WCHOJb30BaTh JIOCTHXKEHHS COBPEMEHHOM (DM3MYECKOW HAyKu U
(U3MYECKUX TEXHOJOTUH JUIsl TOBBIIMIEHUS COOCTBEHHOI'O HHTEIIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOUN Npo(dhecCHOHATBHOM NeATETbHOCTH;

— YMEHHME CaMOCTOSTENbHO J00BIBaTH HOBBIE Ui ce0si (U3NYECKUE 3HAHU,
UCIOJIB3YS IJIsl 3TOr0 AOCTYIHbIE HCTOYHUKH UH(OpMAaLNH;

— YMEHHE BBICTPauBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIICHUSI B KOMAHJIE 110 pele-
HUIO OOIIMX 3a1a4;

— YyYMEHHE YIpaBIsATh CBOCH IIO3HABATEIBLHOM JEATEIBHOCTHIO, IPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BHUTHSI;
MemanpeomMemHblX:.

— UCIOJIb30BAHHUE PA3JIMYHBIX BUJIOB MO3HABATEIILHOM NESITEILHOCTH ISl PEIICHUS
dbuznyecknx 3ajad, NPUMEHEHHWE OCHOBHBIX METOJOB IO3HAHUA (HAOJIOACHUS,
OMHUCAHUS, WU3MEPEHUS, SKCIEPUMEHTA) IJI1 U3YYEHUs Pa3JIUYHBIX CTOPOH
OKPY’KAIOIIEH JICMCTBUTEIILHOCTH;

— HUCIOJIb30BAHUE OCHOBHBIX MHTEJUIEKTYaJbHBIX OMEpaluii: MOCTAHOBKU 3aJ]1ayH,
dbopMyIMpOBaHMsS TUIOTE3, aHaIW3a HW CHUHTE3a, CPAaBHEHHs, O0O00OIICHUS,
CHUCTEeMAaTHU3allNH, BBISIBICHUS] PUUYUHHOCIIEICTBEHHBIX CBS3€H, MOMCKA aHAJIOTOB,
dbopMyIUpOBaHUST BBIBOJOB JUISi HW3YYEHUs] PaA3IUYHBIX CTOPOH (PU3HMUECKUX
OOBEKTOB, SIBJIEHHWW W MPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJMMOCTh
CTaJIKUBATHCS B MpodecCuoHaIbHOU cepe;

— yMEHHUE TEeHEePUPOBATHh WJEU M OMPEACNATh CPEACTBA, HEOOXOAMMBIC ISl WX
peanuzaiuu;

— YMEHHE HCIOIb30BaTh PA3TMYHbIE MCTOYHWKU I TOJydeHHs (pu3ndeckoi
nH(popMaIu, OlICHUBATH €€ JIOCTOBEPHOCTD;

— YMEHHE aHAJIM3UPOBATh W MPEACTABIATh MH(POPMAIMIO B PA3IMYHBIX BUJAX;
— yMeHHE MyOJIMYHO MPEACTABIATh PE3yNbTaThl COOCTBEHHOTO HCCIIEAOBAHUSA,



BECTH AMCKYCCHHU, JOCTYIIHO M TapMOHHUYHO coueTas cojaepkaHue u (Hopmbl
npecTaBisieMoil HH(popMaIuu;

npeoOMemHulIX:

— c(hOpMUPOBAHHOCTh MPEACTABICHUN O pOJIM U MecTe (PU3UKU B COBPEMEHHOU
HAyYHOUW KapTHHE MHpA; MOHUMaHHE (PU3NYECKOW CYITHOCTH HAOIIOIaeMBIX BO
Bcenennoit  sBinenu#t, poiau ¢usMku B (QOpMHpPOBAHMHM ~ Kpyrosopa U
(yHKIHOHAJIBHOM TPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS] MPAKTHYECKUX 3a/1a4;

— BJIAJICHUE OCHOBOITOJIAral0IMH duzngecKuMu MOHATUSIMU,
3aKOHOMEPHOCTSIMM, 3aKOHAMU W TEOPUSMH; YBEPEHHOE HCIIOJIb30BaHUE
(bu3MYeCcKOi TEPMUHOJIOTHHU U CUMBOJIUKH;

— BJAJCHUE OCHOBHBIMM METOJAMM HAy4YHOIO ITO3HAHUSA, HCIOJb3YyEMBIMU B
busuke: HAOIOIEHUEM, OITUCAHUEM, U3MEPEHUEM, DKCTIEPUMEHTOM;

— yMeHusi o0pabaTbiBaTh PE3yNbTaTbl U3MEPEHUN, OOHAPYKMBATH 3aBUCHUMOCTH
MEXAYy (PU3NYECKUMH BETUUMHAMU, OOBSCHATH MOJYyUYECHHbBIE PE3YNIbTATHI U JI€TIaTh
BBIBO/IbI;

— ¢()OpMUPOBAHHOCTh YMEHUS peliaTh PU3NUECKUE 331a4H;

— c(pOpMHUPOBAHHOCTH YMEHUSI NMPUMEHSTH MOJIYYEHHbIEC 3HAHUS IJIs1 OOBSICHEHUS
YCIIOBUH NPOTEKaHUS PU3NYECKUX SBJICHUH B PUPOJIE, MPOPECCUOHATBHOM cdepe
U 08 TOpUHATHS — NPAKTHYECKUX  PEIIeHHM B  IMOBCEJHEBHOM  JKU3HMU;
— ¢c(OpPMUPOBAHHOCTh COOCTBEHHOM MO3UIMM MO OTHOILICHUIO K (U3UYECKOU
uH(pOpMaIuu, NOJy4aeMOM U3 Pa3HbIX HICTOUYHUKOB.

CryneHT, OCBOMBIIMN 00pa30BaTENIbHYIO MPOTpaMMy, JOJKEH 001aaaTh
CJIETYIOIMMHU OOUTUMH KOMITETEHIIUSIMU:

OK 1. [lonumaTh CYIIHOCTh W COIMAIbHYIO 3HAYMMOCTh CBOEHW OymyIiei
npodeccuu, MposIBIATH K HEW YCTOMYMBBINA HHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BHIOMpPATh THUIIOBHIE
METO/Abl M CIOCOOBI BBIMOJHEHUS NPO(ECCHOHATBHBIX 3a/]ay, OLEHHUBATh HX
() PEeKTUBHOCTD U KA4€CTRO.

OK 3. [IpuHMMaTh penieHus B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYAIUsAX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh MMOUCK U MCTIOIB30BaHNEe WHGOPMAIINH, HEOOXOIUMOMN
111 3 PEKTUBHOTO BHITIOJNHEHUS TTPO(ECCHOHATBHBIX 33/1a4, MPOPECCUOHATBHOTO
Y JIMYHOCTHOT'O Pa3BUTHSL.

OK 5. Hcnonb3oBath MH()OPMAIMOHHO-KOMMYHUKAI[MOHHBIE TEXHOJIOTUU B
poheCCUOHATIBHON JIEATEIIBHOCTH.

OK 6. Pabortarb B KOJJIEKTMBE W KoMaHJe, 3(P(EKTUBHO OOLIAThCS C
KOJUJIEraMH, PYKOBOJICTBOM, MOTPEOUTEISIMH.

OK 7. bpatp Ha ce0s OTBETCTBEHHOCTh 3a pabOTy UJIEHOB KOMAaH]IbI
(MOIYMHEHHBIX ), PE3YIbTAT BBIIOJHEHUS 33 IaHUN.



OK 8. CamocToaTenbHO OMNpeAensaTh 3agaud Mpo(ecCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHUSI, 3aHUMATHCS CaMOOOpa30BaHKEM, OCO3HAHHO TUIAHUPOBATH
MOBBINICHUE KBATU(PUKALIIH.

OK 9. OpueHTupoBaThCA B YCIOBHSIX 4YacTOM CMEHBI TEXHOJIOTMHA B
poeCcCUOHANTEHOM eI TEIIEHOCTH.

OK 11. HUcnonp3oBaTe 3HaHUS MO (PUHAHCOBOW T'PAMOTHOCTH, TJIAHUPOBATH
MPEANPUHUMATEITECKYIO NeATeTLHOCTh B TpodeccroHansHOl  chepe B
denepanbHBIX TOCYJApPCTBEHHBIX OOpPAa30BATENbHBIX  CTAaHAApTax CpPEIHEro
npodeccuonansHoro oopazosanus (nanee — PI'OC CII0).

5.COJEP)KAHUE U CTPYKTYPA YYEBHOM JUCIIUTIJINHBI
5.1. Conep:kanue y4eOHOM QM CUUNIMHBI

BBenenue

®dusuka — (QyHaaMeHTaJdbHas Hayka O Mpupojae. EcTrecTBeHHOHAY4HBIN
METOJI IMO3HAaHMs, €r0 BO3MOKHOCTH M T'PAHULIBI IPUMEHUMOCTH. DKCIIEPUMEHT U
TEOpHsl B IIpoLecce MO3HaHUs Npupoibl. MojaenupoBanue PU3NYECKHUX SIBICHUHN U
nmporeccoB. Poib skcneprMeHTa M TEOPUM B MPOLECCE NO3HAHMS IPUPOJBI.
®uznueckass BenuuuHa. llorpemHocTn u3MepeHU (PU3MYECKUX  BEJIUYUH.
duznyeckre 3aKOHbI. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [loHsTHE O
busndeckoil kapTuHe Mupa. 3HadueHue ¢puzuku npu ocBoeHuu mpodeccuit CI1O u
cnenquanbHocten CIIO.

Pasznen 1. Mexanuka

Kunemaruka. Mexannueckoe nsuwxkenue. [lepememenue. [Iyrs. CkOpOCTb.
PaBHOMEpHOE mNpSAMOIIMHENMHOE JBWXEHUE. YCKOpeHue. PaBHomepeMeHHOe
npsiMoJiHeHoe aBumxkeHne. CBoOoaHOe majneHue. J[BikeHue Tena, OpOIIEHHOTO
10| YIVIOM K TOpU30HTY. PaBHOMEpHOE ABMKEHHE 1O OKPYKHOCTH.

3akonbl mMexanukn Hwprorona. Ilepseiii 3akon Hbtorona. Cuma. Macca.
Nmnynec. Bropoit 3akoH HeroToHa. OCHOBHOW 3aKOH KJIACCUYECKOW JUHAMMKHU.
Tperuit 3akoH HproToHa. 3aKOH BCEMHUPHOIO TATOTEHUSA. | paBUTAlMOHHOE MOJIE.
Cuna tspxkectu. Bec. CriocoObl u3mepeHust Macchl Teil. CHIIbI B MEXaHUKE.

3aKoHBI COXpaHeHMs] B MeXaHUKe. 3aKOH COXPaHEHUs HWMITYJIbCA.
PeaxktnBHOE nBmxenwme. Pabora cuipl. Pabora moreHIUaIbHBIX CHJI. MOIITHOCTD.
Oneprus. Kunernueckas sHeprus. IloreHunanbHas sHeprus. 3aKOH COXPAaHEHHS
MEXaHU4YeCKOM sHepruu. [IppuMeHenrne 3aKOHOB COXPaHEHHUS.

Hemoncmpayuu
3aBUCUMOCTh TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCYETA.

Buapl MEXaHMYECKOTO JBUKECHUSI.



3aBUCUMOCTh YCKOPEHUS T€Jla OT €r0 MacChl U CUJIbI, IEUCTBYIOIIEH HA TEJIO.

CnoxeHune CHIL.

PaBeHCTBO U MPOTUBOIOI0KHOCTh HAIIPABJICHUSI CUII IEUCTBUS U

MPOTUBOACHCTBHUS.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopmaItuu.

Cunel TpeHus.

HesecomocTs.

PeakTuBHOE NBUKEHUE.

[lepexo NOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.
Jlabopamopnwie pabomut

HccnenoBanne ABUKEHUS TEJA MOJ ACHCTBUEM MTOCTOSTHHOM CHUJIBL.

N3ydeHune 3aKkoHa COXpaHEHUSI UMITYJIbCA.

N3ydeHne 3aKkOHOB COXpaHEHUS Ha TpUMEpPE yaapa MapoB U 0aUTMCTUYECKOTO

MasiTHUKA.

N3yuenne ocOOCHHOCTEM CUIIbI TPEHUS (CKOJIBKEHUS).

Paszpnes 2. OCHOBBI MOJICKY/ISIPHOM (PU3HKU M TEPMOJIMHAMMUKH

OcCHOBBI  MOJIEKYJIIPHO-KUHETHYeCKO Teopun. WaeaabHblid ras.
OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW Teopuu. Pasmepsl m macca
MOJIEKYJT M artoMoB. bpoyHoBckoe nBmxenue. Huddysus. Cunbl U sHEprus
MEXMOJIEKYJIIPHOTO  B3auMojeicTBusa. CTpoeHne Tra3000pa3HbIX, KUAKUX U
TBepabIX Tesn. CKOPOCTH ABWKEHHSI MOJIEKYJ M MX HU3MepeHue. MaeanbHblil ras.
JaBnenne raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUUECKOM TE€OPUHU Ia30B.
Temmeparypa u ee wu3MepeHue. [a3oBble 3aKOHBL. AOCOJTIOTHBIM  HYJIb
Temmeparypsl. TepmoauHaMuyecKas IIKajaa TEMIIEPATypbl. Y paBHEHUE COCTOSTHHS
UJICATBHOTO ra3a. MossipHas ra3oBasi MOCTOSTHHASL.

OcHoBbl TepMOoAMHAMMKH. (OCHOBHBIE TIOHSATHUS W  ONPEACIICHUS.
BuayTtpennsisi sHeprusi cucteMbl. BHyTpeHHsIsI S5HEprusi ujieasibHOro raza. Pabora u
TEIJI0Ta Kak (PopMbI mepeadu IHEpruu. TermioeMKoCTh. Y ieiabHast TeMI0EMKOCTb.
VYpaBuenue TtersoBoro Oananca. [lepBoe Hadamo TepMoanHAMUKU. AnuabaTHBINA
npouecc. [lpuanun neiictBus tertoBort MamuHbl. KIIJ TerutoBoro mBurarens.
BTtopoe Hauano tepmoaumHamuku. TepmoauMHaMuYecKas IIKajla TeMIeparyp.
XoJI0uIIbHBIE MallIMHbL. TeroBkie ABUrareu. OxpaHa mpupo/Ibl.

CroiictBa mapoB. Vcnapenue u kKonjaeHcamusa. HacelleHHbIA Tap U €ro
CBOMCTBa. AOCONIOTHAsT W OTHOCUTEIbHAsl BJIAXHOCTh BO31ayXa. ToYyka POCHI.
Kunenue. 3aBUCUMOCTb TeMIepaTypbl KUIEHUs OT JaBiieHus. [leperpersiii map u
€ro UCIIOJIb30BAHUE B TEXHUKE.
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CBoiicTBa KuAKOCTell. XapaKTepUCTUKA >KUIKOTO COCTOSHHSI BELIECTBA.
[IOBEpXHOCTHBIN CION KUAKOCTH. DHEPIrUsl MOBEPXHOCTHOTO CJIOSA. SIBJICHUS Ha
IPAHULE KUIKOCTU C TBEPABIM TeJIoM. KanvuispHbIe SBICHUS.

CBoiicTBa TBepaAbIX TeJl. XapaKTEpUCTHUKA TBEPJOTIO COCTOSHHS BEILIECTBA.
VYupyrue cBoiicTBa TBepAbIX Tell. 3akoH ['yka. MexaHnyeckue CBOWCTBA TBEPIBIX
ten. TemnmoBoe pacmupeHue TBEpPAbIX Tel W kuakocren. I[lnaBmenue wu
KPUCTAJUIA3ALASA.

Hemoncmpayuu
JIBr>KeHne OpOYHOBCKUX YACTHIL.

Huddysus.

M3MeHeHne naBiieHus ra3a ¢ U3MEHEHUEM TEMIIEPATyphl PU OCTOSIHHOM OOBEME.
N3oTrepmuyeckuii 1 n300apHbINA MTPOLIECCHI.

M3MeHeHne BHYTPEHHEW SHEPTUU TEJ PU COBEPIICHUH Pa0OTHI.

Mojenu TenJIOBBIX IBUTaTEICH.

Kunenwne BoJbl Py NOHUKEHHOM JABJICHHUH.

Ilcuxpomerp u TUrpomerp.

SIBneHUs MOBEPXHOCTHOTO HATSKEHUS U CMAUMBaHUS.

Kpucranisl, amopdHbie BEIECTBA, )KUAKOKPUCTATUINYECKUE TENA.

Jlabopamopnvie pabomul
N3mepeHne BIa)KHOCTH BO3yXa.

N3mepeHne MoBEpXHOCTHOTO HATSHKEHUS KUIKOCTH.
HabGnrogenue npouecca KpucTain3aiu.

N3yuenue nedopManuu pacTsKEHUSI.

N3yyenne ocoOEHHOCTEH TETIOBOTO pACIIMPEHUS BOIBI.
N3ydeHue TemioBoro pacimpeHus TBEpAbIX TEll.

Pa3znen 3. JaekTrpoauHaMuKa

JJIeKTPpUYeCKoe MmoJie. DJICKTPUUECKUE 3apsi/ibl. 3aKOH COXPAHEHUS 3apsia.
3akon Kynona. Dnektpuyeckoe mnosie. HanpssKeHHOCTh 3JIEKTPUYECKOTO TOJIS.
[Mpuniun cynepriosunmu  mojeil. Pabora cum  3IEKTpOCTATHUECKOTO  TOJIA.
[ToreHunan. Pa3zHOCTh MOTEHIMANOB. DKBUNOTEHIMAJIbHBIE MOBEPXHOCTU. CBS3b
MEXKy HANpPSIKEHHOCTHIO M PA3HOCTHIO MOTEHIHMAJIOB AJIEKTPUYECKOTO TOJIA.
JusnexkTpuku B d5iekTpudeckoM mosie. [lomspuzanus audnektpukos. [IpoBogHuKH
B asiekTpuueckom nojie. Konaencaropel. CoeiMHEHNE KOHIEHCATOPOB B OaTapero.
DHeprust 3apsHKEHHOr0 KOHASHCATOpa. DHEPrusl dJIEKTPUUECKOTO OIS,

3aKoHBI MOCTOSIHHOIO TOKA. Y CJIIOBHUS, HCOOXOIUMbIE JIJII BOSHUKHOBEHUS
U TOJIJIEpKAHUSI AIIEKTpUUecKoro Toka. Cuiia Toka U MIOTHOCTh TOKa. 3aKoH OMa
st yaactka 1enu 6e3 D3J1C. 3aBUCHMOCTh 3JEKTPUYECKOTO COMPOTUBIICHHS OT
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Marepuana, JJIMHbI U IO MOMEPEYHOTO CEYEHHUs MPOBOJHUKA. 3aBUCUMOCTD
AIEKTPUYECKOTO CONPOTHUBJICHUS IPOBOJHUKOB oT TEeMIEPATYPHI.
ONEKTpOJBMXKYIAsA CHUJIa HMCTOYHHMKA TOKa. 3akoH Owma [ TOJIHOW IENu.
CoennHenne  npoBOJHUKOB.  COEOMHEHHE  HCTOYHUKOB  DJIEKTPHUYECKOMN
sHepruu B Oarapero. 3akoH Jlxoynsa-Jlenna. Pabora 1 MOIIHOCTD 3JIEKTPUIECKOTO
TOoKa. TemioBoe nNencTBUE TOKA.

DJIEKTPUYECKU TOK B MOJYNPOoBOJAHUKAX. CoOOCTBEHHAs! MPOBOJIUMOCTD
MOJyPOBOIHUKOB. [10ynpoBOIHUKOBBIE TPHUOOPHI.

MaraurHoe moJse. BekTtop HWHAyKIMM MarHuTHOro mnoss. Jlencrsue
MAarHuTHOTO TMOJII Ha MNPAMOJIMHEWHBIM IMPOBOJHUK C TOKOM. 3akoH Awmrepa.
BzaumopeiictBue TOkoB. MarHutHbeli TOTOK. Pabora 10 mepemMenieHuro
MPOBOJIHMKA C TOKOM B MAarHUTHOM Iojie. [[eliCTBME MAarHMTHOTO TMOJiA Ha
npwkymmics  3apsaa.  Cwima  Jlopenna.  OmnpeneneHue  yIeNnbHOTO — 3apsija.
Yckopurenu 3apsKEHHBIX YaCTHIL.

JJIEKTPOMATHUTHAS MHAYKIUSA. DJIEKTPOMArHUTHAS HHAYKIUA. Buxpesoe
anekTpuyeckoe nojie. CaMOMHAYKIKS. DHEPTUSI MATHUTHOTO TMOJISI.

Jlemoncmpavyuu
B3anmoeiicTBrE 3apsKEHHBIX TEIL.

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

JIMPNEKTPUKY B DJIEKTPUYECKOM TIOJIE.

Konpencaropsl.

TermnoBoe AeNCTBUE AIEKTPUUECKOTO TOKA.

CoOcTBeHHas U IpUMECHasi IPOBOJUMOCThH MOTYTPOBOTHUKOB.
[TomynpOBOAHUKOBBIN JTHO/I.

Tpansucrop.

OmneIT Dpcrena.

B3anmoenicTBrue MPOBOAHUKOB C TOKaAMHU.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM I1OJIEM.
DJIEKTPOIBUTATEb.

DNEKTPOU3MEPUTEHHBIC TPUOOPHI.

DNeKTpOMarHUTHAsI MHTYKIIHSI.

OnbiThl Dapajes.

3aBucumocts J/1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA U
WHYKTUBHOCTHU MTPOBOJHUKA.

PaboTa snektporeneparopa.

Tpanchopmarop.

Jlabopamopnwie pabomut
N3yuyenue 3akoHa OMa JiJIsl y4acTKa LIETH, [TOCIEeI0BaTEIbHOI0 U NapajyieIbHOIO

COCAMHCHUA IIPOBOAHUKOB.
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N3yuyenue 3akoHa OMa 7151 IOJTHOM LIETH.
Omnpenenenue 3/[C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA HATIPSIKEHUS.
Onpenenenue kodhuirieHTa MOJIE3HOT0 JEHCTBUS AIEKTPUUECKOT0 YailHUKA.
N3ydeHue sSBICHUS JIEKTPOMAarHuTHOM MHIYKIIHH.
Onpenenenue TemnepaTypbl HUTH JaMITbl HAKATUBAHUS.

Pasnen 4. KosieOanus 1 BOJTHBI

Mexannueckue kojiedanusi. KonebarensHoe nemwkenue. ['apMoHHueckue
kosneOanusi. CBOOOAHBIE MeXaHMYecKHe KojeOanus. JIuHelHble MeXaHHUYeCKHe
KoJiebarenbHble cucTeMbl. [IpeBparienue sHepruu Npu KojiedaTeIbHOM JIBUKEHUU.
CpoOonHbIE  3aTyXalllMe  MeXaHUdeckue  KosieOaHusa.  BBIHYKIeHHBbIC
MEXaHUYECKUE KOJICOaHMUsI.

Yupyrue BosHbl. [lonepednsie U NpoIOIbHBIE BOJIHBL. XapaKTEPUCTHKU
BOJIHBL. YpaBHEHUE IUIOCKOU Oerymieil BosHbl. MHTEepdepenuns BoaH. [lonstue o
JU(pakIMK BOJIH. 3BYKOBBIE BOJHBI. YJIBTPA3BYK U €r0 IPUMEHEHUE.

DJIEKTPOMATHUTHbIe  KoJie0aHusA. (CBOOOJIHBIE  BJIEKTPOMAarHUTHBIE
konebanus. llpeBpamieHue sHepruM B KoJieOATENbHOM KOHType. 3aTyXarolue
AJIEKTPOMAarHuTHbIE KojeOaHus. ['eHepaTop He3aTyXaloUIUMX 3JIEKTPOMAarHUTHBIX
KoneOaHuil. BpIHyXIeHHBIE dJekTpuueckue KoseOaHus. IlepeMeHHBI TOK.
['eneparop nepemMeHHOro TOKa. EMKOCTHOE€ W HMHAYKTHUBHOE CONPOTHBICHUS
MEPEMEHHOr0 TOKa. 3akoH OMa sl 3JEKTPUYECKOW WENH MEPEMEHHOrO TOKA.
PaboTta u MOUIHOCTH NEpPEMEHHOro TokKa. I'eHepaTopsl Toka. TpaHchoOpMaTOphI.
Toku  BbeiCOKOM  4acToThl. Ilonmydyenue, mepemadya U pacnpeesicHue
AIIEKTPOIHEPTUH.

JIEKTPOMATHUTHBIE BOJIHBI. DJIEKTPOMAarHUTHOE MOJie KaK OCOObI BUA
MaTepuu.  ODIEKTpOMAarHuTHbIe  BoOJHBIL.  BuOpatop I'epma.  OTKpwITHIT
KojebarenbHbiii KOHTYp. M300perenue pamuo A. C. Ilomoeim. Ilonsite o
paaunocss3u. [IppumeHenne 31eKTpOMarHuTHBIX BOJIH.

Hemoncmpauuu
CB0OO/IHbBIE U BBIHYKJIEHHbIE MEXaHUUYECKHE KOJICOaHUsI.

Pe3onanc.

OOpazoBaHue 1 pacpoCTpaHEHUE YIPYTHUX BOJIH.
UYacToTta konebaHuii 1 BpICOTA TOHA 3BYKa.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.
OcuwmorpaMma NEPEMEHHOTO TOKA.

KonaeHcaTop B Lienu nepeMeHHOro TOKa.

Karynika nHIyKTUBHOCTH B LIENIM IEPEMEHHOTO TOKA.
Pe3oHaHC B mociaen0BaTenbHOM LENU NEPEMEHHOIO TOKA.
W3nydyeHre u npueM 3JIeKTPOMAarHUTHBIX BOJIH.

PannocBs3b.
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Jlabopamopnwie pabomut
N3yyenue 3aBUCUMOCTH MeprOoia KoJieOaHUH HUTSHOTO MasiTHUKA OT JJIMHBI HUTH.
NHIyKTUBHOE U €MKOCTHOE COITPOTUBIICHUE B LIETIH IEPEMEHHOTO TOKA.

Paszpen S. Onruka

IIpupona ceera. CKOpoCTh pacIpOCTPaHEHUs! CBETA. 3AKOHBI OTPAXKEHUS U
npenomiieHus ceera. [lonHoe orpaxenue. JIna3pl. ['1a3 kak onTudeckas cucrema.
OnTuyeckre mpuodOpBHI.

BosHoBble cBoiicTBa cBera. lutepdepenuus csera. KorepeHTHOCTb
CBETOBBIX JIyuel. MHTepdepeHnrs B TOHKUX MieHKax. [1010chl paBHOW TOJIIMHBI.
Konbua Helorona. Hcnons3oBanue wuHTEpQEpeHIMH B HAayKe U TEXHUKE.
Hudpakuus cseta. Judpakius Ha menu B napauienbHbIX gydax. JudpakunonHas
pemetka. Ilonsitue o ronorpaduu. Ilosmspuzanus MOMEPEUHBIX  BOJIH.
[Tonapu3zanus ceera. J{BoriHOe nyuenpenomienue. [onspounsl. lucnepcus ceera.
Bunpr CIIEKTPOB. Cnekrtpbl VICITyCKaHMUS. CrniexTpbl IIOIJIOIICHUS.
VYabrpaguoneroBoe U HHPpakpacHOe H3NydeHHs. PeHtreHoBckue mayum. Mx
IpUpPOJA U CBOKCTBA.

Jlemoncmpavyuu
3aKOHBI OTPAKEHHUS U MIPETOMIICHUS CBETA.

[TomHOE BHYTpPEHHEE OTPAKEHUE.

OnTuyeckue mpuodOpBHI.

WNuTtepdepenius ceera.

Hudpakuus ceTa.

[Tosstpusanus cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.
CnexTpockor.

Jlabopamopnuie pabomut
N3yyenue n300pa>keHus MpeMeTOB B TOHKOM JIMH3E.

N3yuyenue naTeppepeHnnn u qudpakinum CBeTa.
['panynpoBKa CIEKTPOCKOIIA U ONPEAEIEHUE JJIMHBI BOJIHBI CIIEKTPAIbHBIX JIMHUM.

Pazgea 6. JjieMeHTHI KBAHTOBOM (PM3NKHU

KBanroBass ontuka. KBantoBass rumote3a Ilmanka. dotonnl. BremnHuit
doTornexrpudeckuii 3¢ dext. Buyrpennnii poroaddext. Turbl hoTosneMeHTOB.

®duzuka aroma. PazBuTHe B3MISIA0OB HA  CTPOEHHE  BEIIECTBA.
3aKOHOMEpPHOCTH B AaTOMHBIX CIEKTpaxX BOAOpOJa. SlnepHas Monenb aroma.
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Omnbitel O. Pezepdopma. Mogens aroma Bomopoma mno H. bopy. Ksantosbie
TEHEPATOPBI.

®Pu3nka arTroMHOro sjaApa. EcTecTBeHHas paguoOaKkTUBHOCTb. 3aKOH
paanoakTuBHOrO pacnaaa. CrnocoObl HAOMIOAEHUS W PErucTpaluy 3apsKEHHbBIX
gactull. Dpdexkr BaBunoBa — YepenkoBa. Ctpoenne atomHoro siapa. Jledekr
MacChl, PHEPrus CBSA3M U YCTOMYMBOCTb ATOMHBIX sJep. SepHbIE peakuuu.
HckyccTBeHHass paauoakTUBHOCTh. JleneHue Tsokenslx sanep. llemnas spepHas
peakuus. Yupasisemas LenHas peakuusa. SAnepHeii  peakrtop. llomydyenwme
PAaIUOAKTUBHBIX M30TOIIOB M HUX INPHUMEHEHHE. buoslornueckoe IeHCTBHE
PAAMOAKTUBHBIX U3JIyYEHUN. DJIE€MEHTApHbIC YACTHULIBI.

Jlemoncmpavyuu
dotorPdekrT.
JIuHeluaTtele CIIEKTPBI PA3JINYHBIX BEIIECTB.
N3nydenue nazepa (KBAHTOBOTO F€HEPATOPA).
CueTurK HOHU3HUPYIOIINX U3ITYyYEHHM.

5.2.Tembl pedpepaToB (10KJI1a10B) HHAUBUAYAJIbHBIX IPOEKTOB

e 3JI-puHTEPHI, UX IPUMEHEHUE.

* AKyCTHYECKHE CBOMCTBA MOJYITPOBOAHUKOB.

* Agnekcannp I'puropseBuy CTOJ€TOB — PYCCKHA (PU3HK.

» Aunexkcannp I'puropseBud CTOJIETOB.

* Axnekcannp CrenanoBuy [lonoB — pycckuii yueHblid, ©300peTaTenb pajauo.

*  AnpOepT DHIITEHH.

e AnbpTepHATHBHAs YHEPreTUKA.

e Anzape Mapu Amnep — OCHOBOIIOJIOKHHK 3JEKTPOAUHAMHUKHU.

* ACHHXPOHHBIH IBUTATEb.

* AromHas ¢uszuka. U3oronsl. [IpuMeHeHne paiioakKTUBHBIX U30TOMOB.

* DbeckoHTakTHBIE METOJBI KOHTPOJIA TEMIIEPATYPHI.

e bunossipHbIC TPAH3UCTOPHI.

* bopuc CemenoBuu SIxobu — Pu3uk u n300peTaTeb.

» Bemuuaiimme oTKpbITUS (QU3UKH.

* Buapl 3MeKTpUYECKUX paspsaoB. DJIEKTPUUECKHUE pa3pslbl Ha CiyxOe
YyeJoBeKa.

* Biusanue nedexToB Ha puzNUECKHE CBOMCTBA KPUCTAILIOB.

* BO3HHMKHOBEHME U Pa3BUTHE AIEKTPOMArHUTHBIX BOJIH.

* Bpen u nosb3a pe3oHaHca.

* Tamuneo 'anunenn — ocHOBATENb TOYHOTO €CTECTBO3HAHMS.

» Tonorpadus u ee npuMEHEHHE.
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JIBr>keHue Tena nepeMeHHON MaCCBhl.

Judpakiys B HaIICH )KU3HH.

JIpOoHBI, UX TPUMEHEHHUE.

Kunkue KpucTauibl.

3akonbl Kupxroda 115 3J1eKTpUYecKOor LEMu.

3aKOHBI COXPAaHEHHUS B MEXAHUKE.

3HadeHue oTKphITHil ["anues.

Urops BacunbeBnu KypuaTtoB — (u3uk, opraHuzatop aTOMHOW HAyKH H
TEXHUKHU.

N3obperartens tenedona A.I".bemne;

Hcaak HptoToH — co3gaTelnb KiiaccuuecKon (PU3nKH.
Hcnonp30BaHue 3JIEKTPOIHEPTUH B TPAHCIIOPTE.

Hcropust OTKpBITUS PAIUOAKTUBHOCTH.

Hcropus co3nanus reHeparopa.

KBagpakonrepsl, UX IPUMEHEHNE.

Knaccudukanus u XxapakTepuCTUKU 3IE€MEHTAPHBIX YaCTHII.
KoHcTpyKIIMoHHas IPOYHOCTh MaTepuaia v €€ CBSI3b CO CTPYKTYPOH.
KoHcTpyKIus 1 BUIBI J1a3€POB.

KpuronnektpoHuka (MUKpO3JIEKTPOHHUKA U XOJION).

JlazepHbIe TEXHOJIOTUH U UX HCIIOJIb30BaHUE.

JlazepHbIe TEXHOJIOTUH U UX HUCIIOJIb30BaHUE.

Jleonapno na Bunun — y4deHbli 1 ©300peTaTeb.

MaruuTtHble n3MepeHus (IPUHIUIBI TOCTPOEHUS TPUOOPOB, CIIOCOOBI
WU3MEPEHHSI MAarHUTHOTO NTOTOKA, MATHUTHON UHIYKIIMH).

Maiikn ®@apaneit — co3narensb yueHus 00 dJIEKTPOMAarHUTHOM TIOJIE.
Makc I1nank.

Meton MeyeHbIX aTOMOB.

MeTonbl HAOIOIEHHS U PETUCTPALUU PAJAMOAKTUBHBIX U3IIyYEHUH U
YaCTHLI.

Mertonp! onpeneneHus IIOTHOCTH.

Muxann BacunbeBnd JIOMOHOCOB — y4€HBIN SHIUKIIONEIUCT.
Mopenu atoma. OnsiT Pezepdopa.

MonekynsipHO-KHHETUYECKAst TEOPUS NICAIBHBIX T'a30B.

MosHus — ra3oBbId pa3psa B IPUPOIHBIX YCIOBUSX.
HaHoTexHOJ0THs — MEXIUCHUITMHApHAs 001acTh GyHIAMEHTAILHON U
MIPUKJIATHOM HAYKU U TEXHUKH.

Hukona Tecna: »xu3Hb 1 HEOOBIYAWHBIE OTKPBITHS.

Hunbsc bop — oaun u3 coznareneit COBpeMEeHHON (hH3HKH.

OOpbsacHenne GOoTOCHHTE3a C TOUKH 3pEHUS (DU3HUKH.
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OnTuyeckue sBJICHUS B IPUPOJIE.

OTKpBITHE U IPUMEHEHHE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOJUMOCTH.
IIepeMeHHBIN 2JIEKTPUYECKUN TOK U €r0 IPUMEHEHUE.

[Ina3zmMa — yeTBepTOE COCTOSIHUE BELIECTBA.

[TorynnpOBOTHUKOBBIE AATYUKH TEMIIEPATYPBHI.

[IpumeHeHune KUAKUX KPUCTAIIIOB B IPOMBIIIIEHHOCTH.
[IpuMeHeHne AOEPHBIX PEAKTOPOB.

[Tpupona dheppomaruerusma.

[Tpo6GiieMbl 3KOJI0TUH, CBSI3aHHBIE C UCIOIb30BAaHUEM TEIIJIOBBIX MAILIUH.
[IponsBoACTBO, Ilepeaada U UCIOJIb30BAHUE NIEKTPOIHEPTUH.
[Tee30nnekTpudeckuii 3pPexT ero npuMeHeHHE.

Pa3BuTHEe B3III10B Ha CTPOEHNE BEIIECTBA.

Pa3BuTne kBaHTOBOW (DU3UKH.

PasButHe cpencTs CBI3U U paguo.

PeakTuBHBIE IBUTaTeIN U OCHOBBI pa0OThI TEIIOBOM MAIIUHBI.
Penrtrenosckue nyuun. Mcropus otkpeitus. [Ipumenenue.
PenTrenockonusi CBapoOYHbIX IIBOB.

Ponpb K. 3. [In0JIKOBCKOTO B pa3BUTUU KOCMOHABTHKH.

CBeT — 2IEKTpPOMAarHuTHAs BOJIHA.

Cepretii [TaBnoBu4 KoposieB — KOHCTPYKTOp M OPTaHU3aTOpP MPOU3BOACTBA
PAKETHO-KOCMUYECKOW TEXHUKH.

Cuitbl TpeHUS.

CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

CoBpeMeHnHas (pusnyeckas KapTUHA MUPA.

CoBpeMeHHbBIE Cpe/ICTBA CBS3U.

CoBpeMeHHBbIE CPEJCTBA CBA3U.

CnexTp u3iy4eHus: CBapOYHOM JAYTH.

Teopus cera.

Tunel reHepaTopoB.

Tpanchopmatopsi.

VYapTpa3Byk (I0JIy4eHHE, CBOWCTBA, IPUMEHEHHE).

YnpasisemMblil TEPMOSICPHBIN CUHTES.

Y ckopuTenu 3apspKeHHbBIX YaCTHULL

du3uKa U My3bIKa.

dusnyecKkue CBOMCTBa aTMOC(EPHI.

DOTOIIIEMEHTBI.

dotoaddexr. [Ipumenenue sBnenus hotorpdexra

XaHc XpuctuaH DpcTes] — OCHOBOIOJIOKHHUK 3JEKTPOMArHETU3MA.
Xpuctua | rouresc.
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« Illkana >n€KTPOMAarHUTHBIX BOJIH.

*  DKOJIOTMYECKHUE POOIEMbl U BOBMOXHBIC ITyTH UX PEIICHUSI.

e DJEKTPOHHAs MPOBOAUMOCTh METAILTOB. CBEPXIPOBOIUMOCTb.
e  Dmunuii XpuctruaHoBud JICHI] — pyccKuil pu3uK.

» DOpuect Pezepdopa.

5.3. Ctpykrypa yueOHOl U CHUIINHBI

5.3.1. O6beM y4eOHO TMCUMILUIMHBI M BUABI Y4e0HOIi padoThl

Buj yueOHoii padoThI

O0beM yacoB

MakcumanbHas yyeOHas Harpy3ka (Bcero) 210
O0s13aTesibHAsE ayAUTOPHAs Y4eOHAas HATPY3Ka (Bcero) 140
B TOM YHCIIE:
JabopaToOpHbIe PaOOTHI 22
MPAKTUYECKHE PAOOTHI 28
KOHTPOJIbHBIC PAaOOTHI 1
KypcoBas paboTa (IpoekT) (eciau mpeayCMOTPEHO) -
CamocTosiTe/ibHasi padoTa cTy/ieHTa (BCero) 70
B TOM YHCIIE:
ITonroroBka coobmeHni 5
CocraBieHue npe3eHTalui 6
CocTaBieHne KpoCCBOP/I0B 8
CocTaBiieHHE TECTOB 10
CocTaBeHHe CXeM-KOHCIEKTOB 4
Pecdepar 10
DKCKypcuun 2
PacueTHo-rpaduueckas pabora 1,5
CocraBiieHH€ U pelIeHHE 3a71a4 16
CocraBlieHHe TE3UCOB 45
[Ton6op mocaoBuUIT U 3arajiok 3
ATTecTanus MO TUCHUILINHE Humezpuposan

HblI IK3aMEN
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6. TEMATUYECKHUM IIJIAH YYEBHOUN TN CIHHUIIJINHBI
OV . 09. <DU3UKA» 1o cnenuajJbHOCTH:

23.02.06. «Texuuuyeckas IKCIJIYATANMS MOABHUKHOI0 COCTABA YKEJIE3HBIX I0POI»

MakcuMajibHasa Cam. KosnyecTBO ayTUTOPHBIX YacoB
HarpyskKa padora
Haumenosanue pasjies10s u em CTY/IeHTa, (4ac) | cryaeHTa | Bceero Teopern- | IIpakTHYecKue
qyecKHe (ceMuHapcKue) Kypcosoe
(1ac) 3AHSATHS H NMPOEeKTHUPOBAHUE
JadopaTopHbie
3aHATHSA

Benenue 3 1 2 2 - -
Pasnen 1.Mexanuka 435 14,5 29 21 8 -
Paznen 2. Monekynspraast Gpusuka. 375 125 o5 9 16 )
TepmoauHaMuKa.
Pazgen 3. DnexTponunaMuka 54 18 36 21 15 -
Pasnen 4. KoneOaHusa ¥ BOIHEL 30 10 20 14 6 -
Pasnen 5. OnTuka 21 7 14 10 4 -
Pasnen 6. DaeMeHTHI KBAHTOBOM 21 7 14 13 1 )
¢buzukn
Bcero mo xucnuninHe 210 70 140 90 50 -

ATTecTanus

HNHTerpupoBaHHbIil IK3aMeH
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7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEEHOHN

AEATEJBHOCTU CTYAEHTOB

Conep:kanue o0yueHust

XapakTeprcTHKAa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH
CTYAeHTOB . .
(Ha ypoBHe y4eOHBIX AelCTBHI)

Beenenue.

VYMeHus MMOCTAHOBKM nesei JICITEIbHOCTH,
MJIAHUPOBAHUSI COOCTBEHHOM  JIEATEIIBHOCTH  JJIst
JOCTW)KCHUSA  TOCTABJICHHBIX  IIEJICH,IpeABUICHUS
BO3MOKHBIX pe3yJIbTATOB ATHUX JICHCTBUI,
OpTraHu3allid CaMOKOHTPOJISI M OILEHKH IMOJYYEHHBIX
pe3ynbTaTtoB. Pa3BuTHE CIIOCOOHOCTH SCHO M TOYHO
M3Jaratb CBOHM MBICIH, JIOTMYSCKH OOOCHOBEIBATH
CBOIO TOYKY 3p€HUSI, BOCIPUHUMATh U aHAJTU3UPOBATh
MHEHHSI COOCCEHUKOB, IPU3HABas IMPABO APYroro
yenoBeKka Ha  wHOoe  MHeHue. [IpowsBeneHue
u3MepeHus (PU3NUecKuX BEJIUYUH U OLICHKA IPaHUIIbI
norpemsocrer n3Mepenuit. [Ipencrasnenue rpaHubl
NOTPEIIHOCTE  W3MEPEHWH  MpU  ITOCTPOCHUHU
rpaduKoB.YMEHHE BBICKA3bIBaTh THUIOTE3bl  JJIS
00BsICHEHHs  HAOIIOJaeMBIX  SBJICHUH. YMEHHE
npeiaraTb  MOJEIH  SIBJICHHWH.YKa3aHUE TPAHUII
IPUMEHUMOCTH (pU3nUecKux 3aKkoHOB. M3ioxxeHue
OCHOBHBIX  IIOJIOKEHUM COBPEMEHHOM  Hay4yHOU
KapTuHbl Mupa. I[IpuBeaeHHEe NPUMEPOB BIMSAHUSA
OTKPBITHH B (U3UKE HA MPOrpecc B TEXHUKE U
TEXHOJOTUHU MPOU3BOJCTBA. Hcnonp3oBaHue
WNHuTtepHeTa niis nmorucka nHGopMamm.

Pasznea 1. Mexanuka.

I'n1aBa 1. Kunemaruka

[IpencraBiieHre MEXaHMYECKOTO JBWMIKEHUSI Teja
YpaBHEHUSIMU 3aBUCUMOCTH KOOPJIUHAT U MPOEKIuen
CKOPOCTH oT BPEMEHU. [IpeacraBnenue
MEXaHWUYECKOTO  JBWXKEHUS  Teina  rpaduxamu
3aBUCHUMOCTH KOOPJIMHAT W MPOEKIUEH CKOPOCTU OT
BpeMeHHu. OrnpeneneHne KOOpJAWHAT MPOMJAECHHOTO
MyTH, CKOPOCTHM W YCKOPEHHsS Teja 1o rpadukam
3aBUCHUMOCTH KOOPJUHAT M MPOEKUUUA CKOPOCTU OT
BpeMeHHu. OrnpeneneHue KOOpPJAWHAT MPOUJIEHHOTO
yTH, CKOPOCTU M YCKOPEHHs Tejla MO YpPaBHEHUSIM
3aBUCHUMOCTH KOOPJUHAT M TPOCKIUNA CKOPOCTU OT
BpeMeHH. [IpoBeieHue CpaBHUTEIBLHOTO aHAIM3a
PABHOMEPHOTO M PABHONIEPEMEHHOTO JIB)KCHUH.
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VYKkazaHue  HUCMOJB30BaHUA  MOCTYNATEIbHOTO U
BpaliaTesbHOrO JABWXKEeHUH B TexHuke. [Ipnodbperenue
OMbITa pabOTHI B IPYIINE C BBHIMOJIHEHUEM Pa3TUUHBIX
COLIMAJIbHBIX poJjieil. Pa3paboTka BO3MOKHON CHCTEMBbI
JNEUCTBUNA M KOHCTPYKIUHU JIJISl SKCHEPUMEHTAIBHOIO
oTnpeeIeHUs KMHEMaTHYECKUX BEJIUYMH.
[IpencraBnenrie uHGOpMaUK O BUAAX ABUKEHUS B
BU/JI€ TAOJIHUIIBI.

I'naBa 2. 3aKkoHBI
mexanuku HoioTona

IIpumenenune 3ak0HOB HproTOHA /1J1s1 BBIYMCIICHHUS
YCKOPEHMS TeJIa, ONPEAEICHUS CUIIBI ICUCTBUS U
poTuBOAeHCTBH. OIpeeNeHre CHIIbl, MaCCHI,
uMITysbca. O3HaKOMIIEHUE C OCHOBHBIM 3aKOHOM
KJIACCUYECKON JUHAMUKHU, C 3aKOHOM BCEMUPHOTO
TAroreHus. OnpeneeHne rpaBUTalOHHOTO TIOJIS,
CHWJIBI TsKECTH, Beca. IIpencrasienue o cnocobax us-
MepeHHst maccbl Ten. lIpoBeneHue CpaBHUTENBHOTO
aHanu3a cwi B MexaHuke. [Ipumenenne 3axkona ['yka
JUIL  BBIYMCIIEHUS MOJIYJS CHWJIbl YIPYTOCTH TpPH
ynpyroi aedopmaiiu pacTsKeHU-CKATHUS.

I'1aBa 3. 3aKoHBI
COXpPAHEHUA B MEXaHHUKe

[IpumMeHeHnEe 3aKOHAa COXPAHEHMsSI MWMITYJbCa JUIS
BBIYMCJIEHUS W3MEHEHHM CKOpPOCTEHM Tell TpU HuX
B3auMonencTBusax. M3mepenue paboThl Ccul U
U3MEHEHHUE KMHETUYECKOU DSHEPIUU Tena.
Boruucnenrie paboThl CHUJI M U3BMEHEHHSI KWHETUYECKON
DHEpPruu Tena. BeruucieHne MoTeHIMalbHOW SHEPrun
Te1 B TIpaBUTalMoOHHOM mnoje. OnpexneneHne
NOTEHUUAIBHON SHEPTUH YIPYyro 1ehopMUPOBAHHOTO
Tea MO0 U3BECTHOW JedopManuu M >KECTKOCTH TeJja.
[IpumeHeHne 3aKkOHa COXpaHEHUs MEXaHMYECKON
SHEPTUU MPU pacyueTax pe3yiabTaTOB B3aUMOACHCTBUN
TE€JI TPAaBUTAMOHHBIMUA CHJIAMH U CHJIAMH YIIPYTOCTH.
VYkazaHue rpaHull NPUMEHUMOCTH 3aKOHOB MEXAHUKH.
VYkazanue y4eOHbIX JUCLUMIUIMH, [P HU3YYCHUU
KOTOPBIX HCIIOJB3YIOTCS 3aKOHBI COXPAaHEHMUS.

Pa3znes 2. OCHOBBI MOJIEKYJISIPHOM (PM3UKH M TEPMOJINHAMUKH.

I'naBa 4. OcHOBBI
MOJIEKYJISIPHO-
KHHETUYECKO TeOPHUH.
NneannHblii ras.

BbinonHeHne  3KCIEPUMEHTOB,  CIAYXKAIMX IS
00OCHOBaHUSI  MOJEKYJISIPHO-KHHETHUYECKOW TEOPUU
(MKT). Pemenue 3amady ¢ mpuMEHEHHUEM OCHOBHOTO
YpPaBHEHUS  MOJICKYJISIPHO-KMHETHUYECKONH  TEOpUH
razoB. OrmpezgeneHue MnapaMeTpoB  BElIECTBA B
ra3000pa3HOM COCTOSIHUM Ha OCHOBAHUM YpaBHEHUS
COCTOSIHUS ~ WJEAJIbHOTO  rasa. Onpenenenue
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rapameTpoB BEIIECTBA B ra3000pa3HOM COCTOSTHUU

U T[POUCXOASAIIMX  MPOIECCOB MO  Tpaduxam
3agucumoctd p (T),V (T), p (V). DkcnepumenTaibHOE
uccienopanue 3asucumoctu p (T), V (T), p (V).
[IpeacraBnenne B Bujae TrpadUKOB H30XOPHOIO,
M300apHOr0O M M30TEPMHYECKOTO  IPOLIECCOB.
Beluncienne  cpenqHed — KMHETMYECKOW — DHEpPruu
TEIJIOBOTO  JBMKEHUS MOJEKYlT TI0 HW3BECTHOU
TEeMIIepaType BelecTBA. BhICKa3bIBaHUE TUIIOTE3 IS
OoOBsICHEHHST HAOJIOIaeMbIX  SIBIICHUH. YKa3aHuUe
TPaHUIl TPUMEHUMOCTA MOJICTH «HJACATbHBIN Ta3» U
3akoHOB MKT.

I'1aBa 5. OcHOBBI
TEPMOAMHAMHUKH

M3mepeHne KoiauyecTBa TEIUIOTHI B IIpoleccax
rerionepenayu.  Pacder  komuyecTBa  TEILIOTHI,
HEOOXOQUMOro  JUIsl  OCYIECTBJICHMS  3aJaHHOTO
nporecca ¢ Temonepeaayen. Pacdyer wu3MeHEHUs
BHYTPEHHEH »HEpPruM Tej, padoThl M MEpPEeJaHHOIO
KOJIMYECTBA TEIUIOTHI C MWCIOJb30BAHUEM IIEPBOIO
3aKOHa TEPMOJAVHAMUKH. Pacuer paboTHI,
COBEPILIEHHOM ra3oM, 1o rpaduky 3aBucumoctu p (V).
Boluucnenre paboTbl Ta3a, COBEPLIEHHOW Ipu
W3MEHEHUM COCTOSIHUSA 1O 3aMKHYTOMY LHKIY.
Boruucnenne KII/[ npu coBepiienuu razom padoThl B
MIPOLIECCAX HW3MEHEHHSI COCTOSIHUS I0 3aMKHYTOMY
nukiy. OObsICHEHHE MPUHLUIIOB JEHCTBUS TEIUIOBBIX
MamuH. JleMoHcTpauus poiu (U3MKH B CO3/aHUU U
COBEPLICHCTBOBAHUY TEIJIOBBIX JIBUTATENEM.
WznoxxeHne  CcyTM  OKOJIOTMUYECKHUX  MpoOieM,
OOyCJIOBJIEHHBIX PabOTON TEIJIOBBIX JBUTATENCH U
IIPEUIOKEHUE IIYTU MX PELICHUS. YKa3aHue I'PAHUL
IIPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHU. YMEHHUE
BECTH JMAJIOT, BBICIYIIMBATH MHEHHE OIIIIOHEHTA,
Y4aCTBOBATb B JUCKYCCHHM, OTKPBITO BBIPAXKATh U
OTCTauBaTh CBOIO TOYKY 3pEHUS. YKa3aHHE YYEOHBIX
JUCLMIUIMH, TPU HU3YYEHUU KOTOPBIX MCHOJB3YIOT
yueOHbIi MaTeprasl «OCHOBBI TEPMOJIUHAMKN.

I'1aBa 6. CBoiicTBa
napoB

N3mepenue BnaxxHOCTH BO3ayxa. Pacder xomnuecTBa
TEIJIOTHI, HEOOXOAMMOTO It OCYIIECTBIICHUS
rpoliecca rnepexo/ia BEmecTBa U3 0JJHOTO arperaTHOro
coctosiHus B japyroe. OmpeneneHue aOCONIOTHOW U
OTHOCHUTEJILHON BJIEKHOCTH BO3/yXa, TOUYKH POCHI.
DKCNepUMEHTaIbHOE HCCIICOBAHNE TETIOBBIX
CBOMCTB BEIIECTBA.

I'naBa 7. CBoilicTBa

HccnenoBaHnne CBOWCTB MKUAKOCTEN: TMOBEPXHOCTHOIO
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JKHUAKOCTEn

HATSOKEHUs, KanwuiapHbIX siBneHud. [lpuBenenue
MPUMEPOB KAMWJUIAPHBIX SBJICHUN B OBITY, MPUPOJIE,
TEXHUKE.

I'1aBa 8. CBoiicTBa
TBEPABIX TeJ

HccnenoBaHre MEXaHUYECKUX CBOWMCTB TBEPJBIX TEIL
[IpumeHeHrne QU3NYECKUX NOHATUA M 3aKOHOB B
yuyeOHOM MaTepualie Mpo(phecCHOHAIBHOIO XapakTepa.
Hcnons3oBanue MHTEepHeTa A1 oMcKa WH(GOpMaLUU
O pa3paboTKax M TPUMEHEHHUAX COBPEMEHHBIX
TBEPJABIX U aMOP(HBIX MaTEpUAJIOB.

Paznen 3. DiaekTpoauHaMuKa

I'naBa 9. JexkTpudeckoe
noJjie

Breruncienue  cua B3aMMOJACHCTBHUSA — TOYCYHBIX
AIEKTPUUECKUX 3apsa0B. Brraucnenue
HANPSDKEHHOCTH  JJIEKTPUYECKOTO TIOJSL  OJHOTO U
HECKOJIBKMX TOYEYHBIX DJJICKTPUYECKHUX  3apsJIOB.
Bpruuciienue noTeHnuaia  3JEKTPUUYECKOTO  IMOJIA
OJHOIO W HECKOJIbKMX TOYCUYHBIX 3SJICKTPUUYECKUX
3apsanoB.  M3MepeHue  pasHOCTHM  MOTEHIMAJIOB.
N3mepenne SHEPTUU BJIEKTPUYECKOTO OJIs
3apsHKEHHOTO KOHJEHCaTtopa. BeruuciieHue sHepruu
BJIEKTPUYECKOTO MOJIST 3apsKEHHOTO KOHJIEHCATOopaA.
Pa3paboTka maHa W BO3MOXXHOM CXeMbl JEHCTBHUI
AKCIIEPUMEHTAIIBHOTO OMPEAECIEHUS DJIEKTPOEMKOCTH
KOHJEHCATOpAa M JHUDJICKTPUUECKOW MPOHUIIAEMOCTHU
BemiecTBa. [IpoBeneHME CpPaBHUTEIBHOTO aHAIN3A
IPaBUTALMOHHOTO U 3JIEKTPOCTATUYECKOTO MOJICH.

I'1aBa 10. 3akoHBI
MOCTOSTHHOI'0 TOKA

N3mepeHre  MOIIHOCTH  3JEKTPUYECKOTO  TOKA.
N3mepenne OJIC W BHYTPEHHEro COMPOTUBIICHUS
MCTOYHUKA TOKA. BBINOIHEHNE pacyeToOB CUIIbI TOKA U
HaNpsDKEHWM Ha Y4YacTKaX »JJIEKTPUYECKUX LIEIEH.
OObsicHeHHE Ha TMpPUMEpE HJICKTPUUECKOM Ienu C
nBymsi ucrouHukamu toka (B/1C), B kakoM ciydae
HUCTOYHUK DJICKTPUUECKOW DSHEPruM paldoTaeT B
peXXuMe TeHepaTopa, a B KakOM — B PEKUME
notpebutens. OmnpeneneHue TeMmmeparypbl HUTH
HakalvMBaHus. l3MepeHue »sIeKTpUYecKoro 3apsja
anekTpoHa. CHsITHE BOJBTAMIIEPHOM XapaKTEPUCTUKHU
nuona.  IlpoBengeHwe  CpaBHHUTENIBHOTO — aHajau3a
MOJTYTIPOBOTHUKOBBIX JIOI0B u TPUOOB.
Ncnons3oBanue MHTEepHETA 17151 TIOMCKA MHPOPMAITTU
O TMEpCHEKTHBAX PAa3BUTHS  MOJIYNPOBOJIHUKOBOMN

TEXHUKA.  YCTAaHOBKA  IMPHUYUHHO-CIICJACTBEHHBIX
CBSA3CH.
Inasa 11. OObsacHeHne COOCTBEHHOMU u MPUMECHOMN

DJIEKTPUYECKHI TOK B

IIPOBOJIMMOCTH  MOJIyIPOBOJHUKOB.  OmnpeneneHue
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MOJIYNIPOBOHUKAX

JOHOPHBIX ~ TpPHUMECeH, aKIEeNTOPHBIX MPUMECEH.
Onpenenenue p-n-niepexona. BelsBieHue yciaoBi
MPOTEKaHUS AIEKTPUUECKOTO TOKa B
noyiynpoBogHukax. OObsICHEHUE MPUHIIUIA JTEUCTBUS
MOJIYITPOBOJTHUKOBBIX MPUOOPOB.

I'maBa 12. MarautHoe
moJjie

N3mepenue WHIYKIHAH MarHUTHOT'O oJIs.
Brruncnenune cuii, NEUCTBYIOIIMX HA MOPOBOJHUK C
TOKOM B MariuTHOM ToJie.
Brruncnenne cui, JEMCTBYIOIIMX HA SIEKTPUUYECKUN
3aps, JBUOKYIITUHCS B MarHuTHOM oJie.
Hccnenosanue SIBJICHU 3JIEKTPOMAarHuTHOM
WHAYKIMHA, CAaMOWHIYKIUW. BbluuciieHue >sHEpruu
MarHuTHoro moJig. OObsICHEeHHE MPUHIUIIA JTCHCTBUS
anektpoaBuratess. OObsICHEHHE TPUHININA JeHCTBUS

reHepaTopa ANEKTPUUYECKOTO TOKa u
ANEKTPOU3MEPUTENIBHBIX ~ MPUOOpoB.  OOBsICHEHUE
MPUHIUTIA JENUCTBUS Macc-crekrporpada,
YCKOpUTENEn 3apsHKEHHBIX YaCTHII.

OOBsicHEHHE POJIM MAarHUTHOTO MOJsI 3eMJIA B KU3HU
pacTeHuild, JKUMBOTHBIX, 4eJioBeka. lIpuBeneHue
MPUMEPOB MPAKTUUECKOTO MPUMEHEHUS] H3YyUYECHHBIX
SBJICHU, 3aKOHOB, pudOpoOB, YCTPOMCTB.

I'nasa 13.
DJIeKTPOMATHUTHAA
HHIYKIUS

HccnenoBanue AIEKTPOMArHUTHOU VHJYKLUH.
OnpeneneHne CaMOUMHIYKIIMU, B3aMHOM WHIYKIIUU.
[IpuBeneHne NpuMeEpoOB MPAKTUYECKOTO MPUMEHEHUS
M3y4YEeHHBIX sBJIeHHU [IpoBeneHne CpaBHUTENBHOIO
aHaJIn3a CBOWCTB JJIEKTPOCTATUYECKOT0, MAarHUTHOTO
U BUXPEBOTO dJIEKTpUYECKUX mojeil. OObsicHeHne Ha
NpuUMepe MArHUTHBIX SIBJICHUH, Tmo4eMy (HUBUKY
MO’KHO PacCMaTpyUBaTh KaK METAAUCHUIUINHY.

Pa3nea 4. Kojie0anus v BOJIHEBI.

Mexanndyeckue
KOJIeOaHud

HccnenoBanre 3aBUCUMOCTH TEpUOJia KojeOaHUM
MaTEMaTHUYECKOT0 MasTHHKA OT €ro JJIMHBI, MacChl 1
aMIUTUTYIbI KonieOanuii. MccnenoBanue 3aBUCHMOCTH
nepuojia KosedaHuii Tpy3a Ha MPYKHUHE OT €r0 MacChl
M JKECTKOCTH IIPYyXHUHBbL. Bpruucienne nepuojaa
KoaeOaHui MaTeMaTHYECKOTO MasiTHUKa 1o
W3BECTHOMY 3HAUYEHHUIO €ro JUIMHBL. BpruucieHue
nepuojia KojebaHwii rpy3a Ha TNPYKHUHE IO
W3BECTHBIM 3HAYEHUSIM €ro Macchl M KECTKOCTH
NpyXuHbI. BbIpaOoTka HaBBIKOB BOCIPUHHMATh,
aHaJM3UpPOBaTh, MepepadaThiBaTh M MPEIBABIATH

I/IH(I)OpMaI_II/IIO B COOTBCTCTBHHM C IIOCTAaBJICHHBIMH
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3alauaMu. [IpuBenenue MIPUMEPOB
aBTOKOJIeOaTEIbHBIX MEXAHNYECKUX CHUCTEM.
[TpoBenenue kinaccudukany KojaeOaHu.

I'nasa 15. Ynpyrue
BOJIHBI

W3mepeHue AIMHBI 3BYKOBOM BOJHBI MO pe3yJbTaTaM
HaOmoeHnit  WHTep(GEepeHIMN  3BYKOBBIX  BOJIH.
Habmonenue u o0bsicHeHNE SIBJICHUI HHTEphEpEeHIINN
u audpakuuu MexaHuueckux BoiyH. lIpencraBienue
oOnacTeld MPUMEHEHHS yIbTpa3ByKa M MEPCIEKTHUBbI
€ro HMCIOJIb30BaHUSI B PA3NIMYHBIX OOJACTIX HAYKH,
TeXHUKH, B  MeaunuHe.  M3noxeHue  cyTu
HKOJIOTUYECKUX MPOOIJIEM, CBSI3aHHBIX C BO3/CHCTBUEM
3BYKOBBIX BOJIH HAa OPT'aHM3M Y€JIOBEKa.

I'nasa 16.
JJIeKTPOMATHUTHBIE
KOJIeOaHUs

Ha6J'HOI[€HI/IC ocuJIIorpaMm TrapMOHHNYCCKHX
KoJIcOaHuH CHJIBI TOKa B IOCIIN. I/ISMepeHI/IC
QJICKTPOCMKOCTH KOHICHCAaTOopa. I/ISMepeHI/IG

WHJIYKTUBHOCTh KaTylmiku. MccienoBaHue sBJICHUS
NIEKTPUYECKOTO0 PE30HAHCAa B  IOCIEAOBATEIBHON
uenu. IIpoBenenue ananoruu Mexnay (U3MUECKUMU
BEJIMUYMHAMU, XapaKTEPU3YIOIIMMHU MEXAaHUYECKYIO U
AIIEKTPOMArHUTHYIO KosiebaTeabHble cucteMbl. Pacuer
3HAYEHUW CUJIbI TOKAa W HAIpPSDKEHUS Ha 3JIEMEHTax
LEeNnM MepeMEeHHOro Toka. MccinenoBaHue NpUHLMIIA
nerictBus Tpanchopmaropa. MceiaegoBanue mpuHIMIIA
JNEUCTBHUS reHeparopa NIEPEMEHHOTO TOKaA.
Ucnonb3oBanue MuTepHera juist noucka nHdopmanuu
0 COBPEMEHHBIX CO0C00axX Mepeaaun AIEKTPOIHEPTUH.

I'nasa 17.
DJIeKTPOMATHUTHBIE
BOJIHBI

OcyliecTBiaEHUE paauoIiepelaud U pagudorpuema.
HccnenoBanre CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C
noMoIbl0  MoOWiIbHOrO  Tenedona.  PasBurtue
[IEHHOCTHOTO OTHOIICHUS K M3y4aeMbIM Ha YpOKax
¢bu3ukn  o0BEeKTaM UM OCBaMBaeMbIM  BHUJaM
JIESITCIBHOCTH. OOmbsicHeHHE MPUHIUITHATBEHOTO
pazIuuusl TPUPOJLI YNPYTUX M JIEKTPOMArHUTHBIX
BOJH. M3mokeHue CyTH DSKOJOTMYECKUX MpoOseM,
CBSI3aHHBIX C DJICKTPOMArHUTHBIMU KOJICOAHUSIMU U
BojgHaMH. OOBSICHEHUE POJIH SJICKTPOMArHUTHBIX BOJIH
B COBPEMEHHBIX UCCJIEOBaHUSIX BCceleHHON.

Paznea 5. OnTuka.

I'nasa 18. Ilpupona
cBeTa

[IpumeHeHne Ha NPaKTUKE 3aKOHOB OTPAXEHUS U
MPEJIOMJICHUST ~ CBETa  NpPU  PEIICHUWH  3aJad.
Onpenenenue CIIEKTPAIbHBIX TPaHUI]
YyBCTBUTEIIBHOCTA YEJIOBEUECKOr0 TJia3a. YMEHHUE
CTPOUTH  U300paKE€HUsS  MPEAMETOB,  JaBaeMble
nuH3amMu. Pacuer pacctosHMS  OT  JIMH3BI  JI0
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I/I306pa}KCHI/I}I npeameTa. Pacuer onTmuyeckou CHJIbI
JIMH3BI. I/ISMepeHI/IC q)OKYCHOI“O PacCTOAHUA JIMH3BI.
HcneiTanue MOI[CJ'IGfI MHUKPOCKOIIA 1 TCJICCKOIIA.

I'1aBa 19. BositHOBBIE
CBOMCTBA CBeTa

HaGmionenue sBieHust uHTEpGEpPEHIIMU  BJIEKTPO-
MarHuTHBIX BOJIH. HaOimtonenue siBneHus audpakuuu
AJIEKTPOMArHUTHBIX BOJIH. HaOmionenue sBieHUs
MOJISIPU3ALMKU  JIEKTPOMAarHUTHBIX BOJIH. M3mepeHue
JUTUHBI CBETOBOM BOJIHBI IO PE3yJIbTaTaM HAOIIOJCHUS
sieHusi wHTepdepeHuu. HalOmroneHne sBIeHUS
mugpakuun cBera. HaOmroneHue sBiIeHHs TOJsIpU3a-
UM U AUCIiepcuu cBeta. [lonck pa3nmmuunii U cX0CTBa
MeXIy AUGPAKIIMOHHBIM U JTUCTIEPCUOHHBIM CIIEKTpa-
Mu. [IpuBeneHne npuMepoB MOSABICHUS B MPUPOJIE U
UCIIOJIb30BAHUSI B TEXHUKE SIBIICHUN MHTEp(dEpEHIINH,
nudpakiuy, TOJNSApU3alMd U JTUCIEPCUH  CBETA.
[lepeuncnenne  METOAOB  IO3HAHUSA,  KOTOPHIE
MCIIOJIb30BaHbl IPH U3yYEHUU YKAa3aHHBIX SIBJICHUM.

Pasznea

6. DiieMeHThI KBAHTOBOM (PM3UKHU.

I'raBa 20. KBanroBasi
ONTHKA

Habmronenue (OTORIEKTPUUIECKOTO ahdekra.
OObscHeHue 3akoHOB  CTONETOBA HAa  OCHOBE
KBAHTOBBIX MpejacTaBieHui. Pacuer makcuMaibHON
KUHETUYECKOU SHEPruu AJIEKTPOHOB npu
dboroanekTpuueckoM s dekre. OnpeneneHrue padOThI
BBIXO/Ia DJEKTpOHAa 1O TpaduKy 3aBUCUMOCTH
MaKCUMAJIBHOM KMHETUYECKOU JHEPIUU
(OTORIEKTPOHOB OT YacTOThl cBeTa. M3mepeHue
paboThl BbIX0/a AnekTpoHa. [lepeuncnenue npubopos
YCTaHOBKH, B KOTOPBIX IPUMEHSETCS
0e3uHepMOHHOCTh  Qorodddexra.  OOBsICHEHHE
KOPITYCKYJIIPHO-BOJIHOBOTO ~ Jyaju3Ma  CBOMCTB
¢dboToHoB. OOBSCHEHHWE POJIM KBAHTOBOW ONTHKU B
pPa3BUTHH COBPEMEHHOM (DM3HKHU.

I'1aBa 21. duzuka aroma

Hab6nronenue nunedvaTsix CieKTpoB. PacyeT 4acToThl
Y JUIMHBI BOJIHBI MCIIyCKAaEMOI'O CBETA IIPU IEPEXOJe
aTomMa  BOAOpOAAa M3  OJHOIO  CTAaMOHAPHOTO
coctostHusl B apyroe. OObsICHEHHE MPOUCXOXKICHUS
JMHEWYATOro CHEKTpa aroMa BOAOPOAA W Pa3IMuhsd
JIMHENYaThIX CIIEKTPOB Pa3IMYHBIX ra3os.
HccnenoBanne nuuenyaroro crnekrpa. Mccnenoanue
npuHUIKUNa  pabOThl  JIIOMMHECHEHTHOW  JIAMITBI.
HaOmronenne u 0OOBsSICHEHWE TMpUHIMMNA JEHCTBUSA
nazepa. llpuBegeHune mnpuMEpOB  HKCMOJIB30BAHUSA
Jasepa B COBPEMEHHOM HAayKe W TEXHHKE.
Hcnonp3oBanue MuTepHeTa A noucka nHGOpMaluu
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O INCPCIICKTUBAX IMPUMCHCHUA J1a3epa.

I'1aBa 22. du3zuka
aTOMHOIO siipa

HaGmronenne TpekoB anbda-yacTuIl B  KaMepe
Bunbcona. PerucrpupoBanue sAepHbIX H3IIYUYEHUN C
nomonplo cuerunka ['eirepa. Pacuer sHeprun cBs3u
aTOMHBIX sanaep. OmnpeneneHue 3apsaa U MacCOBOTO
4yyCclia aTOMHOTO $1JIpa, BO3HUKAIOIIETO B PE3yJIbTaTe
PaIUOAKTUBHOIO pacnaja. Beluncienue sHepruw,
OCBOOOKJIAIONICICS MpU PaJAMOAKTUBHOM pacnaje.
OnpeneneHue  OPOAYKTOB  SIAEPHOM  peaKIiuu.
Beruucnenne sHeprum, OCBOOOXKTAIONMICHCS MpH
ANEpHBIX peakiusax. [[oHMMaHume nNpeuMylmecTB u
HEJIOCTAaTKOB MCIOJIb30BAHUA AaTOMHOM JHEPTUU U
VOHU3UPYIOIIMX HW3JIYYEHUH B MPOMBIILICHHOCTH,
MmeauuuHe.  M3mokeHne  CyTM  3KOJIOTHUYECKHUX
npoOJieM, CBS3aHHBIX C OHMOJIOTMYECKUM JEeHCTBHEM
PaIMOaKTUBHBIX W3JTyYEHUH. IIpoBenenue
KJIacCU(pUKAIIMA  DJEMEHTAPHBIX YacTHI[ IO HX
bu3MYecKUM  XapakTepucTHKaM (Macce, 3apsny,
BPEMEHHU JKM3HU, CIOUHY W T. A.). [loHumanue
IIEHHOCTEeW HAYYHOTO MO3HAHUS MHUpa HE BOOOIIE IS
yeloBeYecTBa B IEJIOM, a IS KaXJIoro
oOyyaromierocss  JIMYHO, I[EHHOCTEW  OBJIAJICHUS
METOJIOM HAy4YHOTO TIO3HAHUS i1 JOCTHXKECHUSA
ycriexa B JJI00OM BUJI€ MPAKTUUECKOUN NESITEIbHOCTH.
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8. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE TPOI'PAMMBI YYEBHOUW JUCITUILIJIAHBI
OV /.09 «®uzuka»

st ocBoeHuss mporpamMmbl yueOHoOUW nucuumimabl OYJ.09 «®Pusuka» B
TEXHUKyME UMeeTcsi yuyeOHbIM kaOuHer «Du3uku U ACTPOHOMHUU», B KOTOPOM
HAXOJIUTCS KOMITBIOTEp U OOecreueH CBOOOJHBIN aocTyn B MIHTEpHET BO Bpems
y4eOHOTO 3aHIATHS U B IEPUO BHEYUEOHOM IeATEITHbHOCTH 00YYaIOITIXCS.

B coctaB xabuneta Qu3uku BXoAuT Jabopatopus ¢ J1a0OpaHTCKONH KOMHATOM.
[Tomemenne xabunera (U3MKK YAOBIETBOpseT TpeOoBaHusiM CaHUTapHO-
anuAeMUoOIOTHYecKuX npaBwil U HopmaTuBoB (CanlluH 2.4.2 No 178-02) u
OCHAIIIEHO THUMOBBIM O00OPY/IOBaHHEM, B TOM WYHCIIe CIHEIUATU3UPOBAHHOM
y4eOHON MeOenbl0 W cpeAcTBaMU OOYy4YEeHHSs, JOCTATOYHBIMHU JUIsl BBITIOJHEHUS
TpeOOBaHMI K YPOBHIO MOATOTOBKUA 00YYaIOLIUXCS.

B kabuHeTe mnpHCYTCTBYET MYJIBTHUMEAMMHOE OOOpY/IOBaHUE, IMOCPEICTBOM
KOTOPOT'0 YYaCTHUKH 00pa30BaTENIbHOrO Ipoliecca MPOCMAaTPUBAIOT BU3YaAJbHYIO
uH(popManuioo 1no (Qu3MKe, Npe3eHTalUuu, BUjaeomaTepuaibl. B cocraB yuyeOHO-
METOJMYECKOT0 U MaTEPHUAIbHO-TEXHUYECKOTO0 00eCeYeHUsI TPOrpaMmMbl yd4eOHOM
nucuurinabl OY J1.09 «Dusukay, BXOIAT:

* MHOTO()YHKITMOHAJIBHBIA KOMILJIEKC MPEIo aBaTes;

* HarJIsiIHBIEC TOCOOUS — KOMIUIEKTBI yUeOHBIX TaOHIl, TUIakaThl: «Du3ndeckue
BENTUYMHBI ¥ (QyHIaMEHTAIbHbIE KOHCTAHThI», « MeXayHapoiHas CUCTEMA €TUHUI
CW», «llepuognueckas cucrema xumudeckux anemMeHtoB JI. M. MenpaeneeBay,
MOPTPETHI BHIJAIOIINXCS YUEHBIX-(DHU3UKOB U ACTPOHOMOB;

* “HGOPMAIIMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

*METOJMYECKUE MaTEPHaNIbl ISl JTUCTAHIIMOHHOTO OO0y4YeHUs Ha OO0JIOYHOM
XpaHuuiie (Mpe3eHTaIu!, KOHCIIEKThI, MAaTEPHaJIbI TI0 TECTaM)

* SKpaHHO-3BYKOBbIE MIOCOOUS;

* KOMIUICKT 3JIEKTPOCHAOKEeHUsI KaOMHETa (PU3UKH;

* TEXHUYECKHE CPEICTBA O0yUECHNUS;

* JIEMOHCTpAllMOHHOE 00OpynoBaHuEe (OOIIEro Ha3HAYEHUS] U TEMATHYECKUE
HaOOpBKI);

* JjabopatopHoe oOopyaoBaHue (00IIero Ha3HAYCHUSI W TEMaTHYECKHE
HAOOPBI);

* CTAaTUYECKHE, TMHAMUYECKHE, IEMOHCTPAIMOHHBIE U pa3JaTOYHbIE MOJIEIIH;

* BCIIOMOTaTEJIbHOE 000PY/I0BaHHUE;

* KOMIUIEKT TEXHUYECKOW JOKYMEHTAIMU, B TOM YHUCJE MacnopTa Ha CPe/ICTBA
OoOy4eHHMsI, HHCTPYKIIMUHU 0 UX UCTIOIh30BAHUIO U TEXHUKE 0€30MaCHOCTH.
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9. OCHOBHBIE UHCTOYHUMKU N JINTEPATYPA

s cmyoenmos
1. ImutpueBa B.®. ®usuka ais npodeccuit u cuenuagibHOCTeH TEXHUYECKOTO

npoduis : y4eOHHMK Ui CTYI. ydpexnaeHui cpen. npod. obpazoBanus / B.D.
JMutpueBa. — 5-e uza., crep. — M. : U3naTenbckuit nieHTp «Akaaemus», 2018. —
448 c.

s npenodasamens

1. ®enepanbubiii 3akoH OoT 29.12.2012 Ne 273-®3 «O06 obpa3zoBaHuu B
Poccuiickoit ®enepanun» (B pen. peaepaibHbix 3akoHOB 0T 07.05.2013 No 99-D3,
ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Nel170-D3, ot 23.07.2013 Ne 203-D3, or
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Nel48-d3, c
U3MEHEHUSIMHU, BHECEHHbIMU DeiepaibHbiM 3aKOHOM 0T 04.06.2014 Ne 145-D3).

2. ITpukaz Munobpuayku Poccun ot 17.05.2012 Ne 413 «OO0 yTBepkKaeHUU
(denepanbHOrO TrOCYAAPCTBEHHOrO OOpa30BAaTENBHOTO CTaHIAPTa  CPEIHETO
(mosiHOTO) OOIIEro oOpazoBaHus» (3apeructpupoBadn B Muntoctre PO 07.06.2012
Ne 24480).

3. Ilpukaz MwunroOpHAYykH Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHeHuii B Ilpuka3 MuHucrtepcTtBa oO0Opa3oBaHus M Hayku Poccuiickoit
®enepauun ot 17 mas 2012 r. Ne 413 «O0 yrBepxkaeHuun QenepaibHOro
roCyJapCTBEHHOr0 00pa30BaTEIbHOIO CTAHAApPTa CpeaHero (MOJIHOro) OOLIEro
o0Opa3oBaHUs.

4. TTucemo [lemapTameHTa rocy1apCTBEHHOMN MOJUTUKH B Cepe MOATOTOBKH
pabouux kaapoB u JAIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganmu mo opraHu3alUM IMOJIyuye-HUsl CpeaHero oOiero oopa3oBaHus B
npeenax OCBOCHHsI 00pa3oBaTeNbHBIX MPOTPAMM CPETHETO MPOo(hecCHOHATBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHHS C Y4YETOM TpeOOBaHUI
benepanbHBIX TOCYJApCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U MOJy4aeMoil
npodeccuu Win CeuruagsbHOCTH CPETHErO MPOPECCHOHATIBHOTO 00pa30BaHUS.

5. Koncturynus Poccuiickoit @eaepanun 1993 r. (mocnegHss penakuus).

6. JmutpueBa B.®. ®wusumka ama mnpodeccuid W CHEIUATBHOCTEH

TEXHUYECKOTO Tpoduias : y4yeOHUK ISl CTYHd. YUYpexIAeHUW cpena. npod.
oOpazoBanus / B.®. JImurpuena. — 5-e uzn., crep. — M. : U3narenbckuil neHTp
«Axagemus», 2018. — 448 c.

7. JmutpueBa B.®. ®wusuka mana npodeccuidi W CHEIUATBHOCTEH
TeXHU4YeCKOro mpoduis. JlabopatopHbli MPaKTUKYM : ydeO. MOocoOue NJisi CTYI.
yupexzaeHuil cpen. npod. odbpazosanus / B.®. JImurpuena, A.B. Kopxyes, O.B.
Myprazuna — M. : U3patenbckuii neHTp «Akagemusi», 2015. — 160 c.

8. Amutpuena B.®. ®usuka 15 npodeccuii U CrenuanbHOCTEN TEXHUUECKOTO
npoduiss. Meroauyeckue peKOMEHAauu : MetoJ. nocooue / B.D. JImutpuena,
JL.1.BacunweB.. — M. : U3narensckuil neHTp «Akagemus», 2015. — 176 c.
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JlonoiHMTEIbLHAA JTUTEpPATypa

1. Imutpuea B.®. duzuka a5 npodeccuii U crenuaibHOCTEH TEXHUUECKOT0
npoduiig. COopHHK 3a7a4 : yuel. mocobue s CTyA. YUpexAeHUil cpen. npod.
obpazoBanus / B.®. JImurpueBa. — 5-¢ u3f., crep. — M. : M3narenbckuil LIEHTP
«Axkamemus», 2014. — 256 c.

2. PeimkeBny A Il. @usuka. 10-11 kn.: 3agauynuk.- M.,2002 r.

3. Msxumes ['.5. ®uszuka : y4e6. mus 10 k1. o0meoO6pa3oBar. yupeKICHHINA:
6a30BbIil U podui. ypouu / I'.S. Mskumes, b.b. byxosues, H.H. Corckwuii; moa
pen. B.M. Huxomaesa, H.A. IlapdhentseBoii. - 17-¢ uzn., nepepad. u gom. - M.:
[Ipocsenienue, 2008. - 366 c. : ui.

4 Msixumes I'.5. ®uszuka 11 kmacc : ydeb. mis 001eo0pa3oBaT. yIpeKICHHM:
0a3oBbii U npodui. ypoau / I'.5. Msxkumes, b.b. byxosies, B.M.Uapyrun; noja
pen. B.M. Huxonaesa, H.A. IlapdentseBoii. - 17-¢ uzn., nepepad. u gom. - M.:
[Ipocsemenne, 2008. - 399 c. : un.

HNuTepHer-pecypcesl.

1. https://docplayer.ru/26136210-Fizika-uchebnik-v-f-dmitrieva-dlya-professiy-i-
specialnostey-tehnicheskogo-profilya-so-az-nachalnoe-i-srednee-professionalnoe-
obrazovanie-ocd.html ®usuka. YueOnuk. B. ®. [Imwurpuea mins mpodeccuii u
CHEeUaTbHOCTEH TEXHUYECKOTO TPOdHIIS.

2. http://school-collection.edu.ru/ EnuHas ~ KOJUIeKIMS  ITM(POBBIX
o0pa3oBaTeIbHBIX PECYPCOB.

3. http://festival.1september.ru/. [Tegarorunueckas mactypckas «1 ceHTIOps»
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