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PaGouas nporpamma obmeo6pasosarenshol mucuumumab O1.02.03.. Gusuka no
npodeccun: 09.01.03 Oneparopbl HHGPOPMAIHOHHBIX CHCTEM H pecypcoB _pa3paboTana Ha
OCHOBE TpPcOOBaHMIA:

- Ilpuka3 Muno6prayku Poccun ot 09.12.2016 N 1547

(pen. ot 01.09.2022)

"O6 yTBepXkIaeHHH (eneparbHOro rocyapCTBEHHOr0 00pa3oBaTeNIbHOrO CTAHJapTa CPEIHETO
npodeccuonanbHoro oopaszosanus no npodeccuu 09.01.03.0neparopsl HHGOPpMANHOHABIX
cucTem u pecypeos(3apeructpuposaso B Muniocte Poccuu 26.12.2016 N 44936)npoduis
noJry4aeMoro oopazoBaHus,

— NPUMEPHOH NIPOrpaMMbl,

— PexoMenjanmii 1Mo opraHu3alMH NOJYy4eHHS cpeaHero ofmero oOpa3oBaHHS B mpejesax
OCBOCHHS 00pa3oBaTeIbHBIX MPOTrpaMM cpeaHero mnpodeccHoHanbHOro obpa3oBanus Ha 6Gaze
OCHOBHOro ob6mero obpa3oBaHHs C y4eToM TpeOOBaHMI (eaepalbHBIX TOCyAapCTBEHHBIX
oOpa3oBaTe/IbHBIX CTaHAApTOB H MOTydYaeMOH NpoQecCHH WIH CHeNHaIbHOCTH CpEIHEro
npodeccronansHoro  obpasoBanmst  (paspaboranel  JlemapTraMeHTOM — rocyJapcTBEHHOMN
NOJMHTHKH B cepe moaroroBku pabounx kaapoB u [0 MunoGpuayku Poccuu coBMecTHO ¢
®I'AY «@enepanbHblii HMHCTHTYT pa3BUTHS oOpasoBaHus» (mHceMO JlemaprameHTta
rocyapcTBenuoi noauTuku B cdepe moarorosku pabouux kaapos u JATIO MunoGpuayku
Poccunm ot 17.03.2015 Ne 06-259);

— Meromuyeckux pexoMeHaanuMi 1o paspaboTke paGouymx mnporpamMm o0ImeoOpa3oBaTeNbHBIX
y4eOHBIX JUCUMIUIMH B NpE/eaX OCBOCHHSA OCHOBHOW NPOQECCHOHAIBHON 00pa3oBaTeIbHON
nporpaMmel  cpeaHero  mpodeccuonanbHoro  obpasopamms (IIIIKPC wu  IIIICC3),
paspaboransbix Otznenom npodeccHoHarbHOro obpasoBanus MuHHCTEpPCTBA 00pa30OBaHHs H
Hayku Pecny6imku Jlarectan B COOTBETCTBHH C pabounM y4eOHBIM IUIAHOM 0Opa3oBaTeIbHOM
opranu3auuy Ha 2025/2026 yueGHbIi roa.

Pa3paborauku: npgnonasarens ['BIIOY P/l « AnaycTpHAIBHO-IPOMBIILICHHBIH KOJUIEI,
us PJ1, [louérHsiit paboTHHK ceprl oOpasoBanus PO

V.C. Ucmannos

(fMonnuce)
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1. HOACHUTEJIBHASA 3AIIMCKA

[TporpamMma o61meoOpazoBaTeIbHON yueOHON TUCHUIUIMHBI «DU3KKay MpeaHa3HaueHa IS
n3ydeHus: GU3MKU B MpoecCHOHATBHBIX 00pa3zoBarenbHbIX opranu3anusax CIIO, peanuzyrommx
00pazoBaTeNbHYIO0 IPOrpaMMy CPEJHEro 00Iero o0pa3oBaHus B MpeAeiIax OCBOSHUS OCHOBHOM
npodeccuonansHoil obpazoBatenbHOl mporpammbl CITO (OITOIT CITIO) ma 6a3e OCHOBHOTO
o01iero o0pa3oBaHus MMPH MOJATOTOBKE KBATU(HUIIMPOBAHHBIX pab0UUX, CITy)KAIIHX.
[Iporpamma paspaborana Ha ocHoBe TpeboBanmii ®I'OC cpenHero obmero odpa3zoBaHUs,
MPEIBIBISIEMBIX K CTPYKTYpE, COACPKAHHIO M Pe3ybTaraM OCBOCHHS y4EOHOH TUCIIHMILIHHEI
«DPusnka», ¥ B COOTBETCTBHM C PexkoMeHmanmusMu 1O OpraHW3alud TOJYYECHHS CPEIHETO
obmero oOpa3oBaHusT B TMpelelax OCBOCHUS OO0pa30BaTENbHBIX IPOrpaMM  CpEIHEro
npodeccnoHaTbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOMIEro OOpa3oBaHHS C YYSTOM
TpeOoBaHUi (emepabHBIX TOCYJApCTBEHHBIX O0pa30BaTENBHBIX CTAaHAAPTOB W MOTY4YaeMOi
npodeccuu  cpenHero  mnpodeccuoHadbHOTO  oOpa3zoBaHus  (muchMO  JlemaprameHTa
roCy/IapCTBEHHOW MOJIUTUKUA B cdepe moaroroBku pabounx kaapoB u IO MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259).
Conepxanne mporpammbl «DH3HKay HAPaBICHO Ha TOCTIXKEHUE CIETYIOIINX IesIeii:
® OCBOGHHE 3HAaHWHA O (YHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX M MPHUHIHUIAX, JEKAIUX B
OCHOBE COBPEMEHHON (U3NYECKOW KapTUHBI MUpa; Haubosee BaXKHBIX OTKPBITHIX B 00JaCTH
(GU3MKH, OKa3aBIINX ONPEICISIONIee BIMSHAE HA Pa3BUTHE TEXHUKH M TEXHOJIOTHUH; METOIaX
HAYYHOTO TIO3HAHUS TTPUPO/IBL;

® OBJIQJICHUE YMEHHSIMH MPOBOJIUTH HAOIIOACHUS, TNIAHUPOBATH M BBITIOIHSITH YKCTIEPUMEHTHI,
BBIJIBUTATh THUIIOTE3bI U CTPOUTH MOJIEIH, IPUMEHSITh MOJYYCHHBIC 3HAHHS 10 (HU3UKE IS
O0OBSCHEHHST Pa3HOOOPa3HBIX (DU3UYECKUX SIBJICHHH M CBOWCTB BEIIECTB; MPAKTHUYECKOTO
WCIOJIb30BaHUs (U3MYECKUX 3HAHUM; OLIEHWBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOMH
nHpopmanuu;

® pa3BHUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEJUIEKTYyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEH B
npouecce NpuoOpeTeHHs 3HaHUW M yMEHUH MO (U3MKE C HCIOJIB30BAHMEM DPA3IUYHBIX
HCTOYHUKOB MH(GOPMAIIUU U COBPEMEHHBIX UH()OPMALIMOHHBIX TEXHOJIOTUI;

® BOCIUTaHUE YOEKIEHHOCTH B BO3MOXXKHOCTH TMO3HAHUS 3aKOHOB MPHUPOJbI; UCHOJIH30BAHUS
JNOCTHKEHUM (U3MKM Ha Oylaro pa3BUTHUS UYEIOBEUECKOM HMBHIM3ALNKM; HEOOXOIUMOCTH
COTPYJIHUYECTBA B MPOILIECCE COBMECTHOT'O BHIIOJHEHHUS 33/1a4, YBAKUTEIHHOI'O OTHOIICHUS K
MHEHHUIO OIMOHEHTa NpU OOCYXKICHHH NPOOJeM eCTeCTBEHHOHAYYHOI'O COJEpyKaHUS;
TOTOBHOCTU K MOPAJIbHO-3TUYECKON OLIEHKE MCIOJIb30BaHUs HAYYHBIX JOCTHKEHHI, 4yBCTBA
OTBETCTBEHHOCTH 3a 3allUTy OKPY>KaIoIIei cpe/ibl;

® CIIOJIb30BAaHHME MPHOOPETEHHBIX 3HAHUI M yMEHMH [UIS pElIeHUs NPaKTHUYECKUX 3a7ady
MOBCEHEBHON KHM3HHU, oOecreyeHus: 0e30MacHOCTH COOCTBEHHOM >KM3HH, PalMOHAIBHOTO
MIPUPOJONONIB30BAHUS M OXPAaHbl OKpPYXAalolled cpeAabl U BO3MOXKHOCTSIMH IPHUMEHEHHUS
3HAHMM TIpU peHIeHHH 3a]ad, BO3HHUKAIONIMX B MOCIEAyIOLEeH MnpodeccuoHalIbHON
JeSITeIbHOCTH.

B mporpamMmy BKIIIOYEHO cojepaHHe, HalnpaBlIeHHOE Ha (OpPMHpPOBaHHE y CTYICHTOB
KOMIIETEHINI, HeoOXoaumMbIxX i kKauecTBeHHOro ocBoenusi OITOIT CIIO nHa 6aze 0CHOBHOTO
o0riero o06pa3zoBaHus € MOJIYYEHUEM CpeIHEero ooiero oopa3oBaHusi — MPOrpaMMbl MOATOTOBKU
kBanu(pupoBaHHbIX padbounx, cayxaumx (ITIIKPC).



2. OBIIASA XAPAKTEPUCTHUKA YUYEBHOM JAUCIHHUITJIMHBI
«PU3UKA»

B ocnoBe yueOHOW mucuurimHbl «DPU3MKa» JIOKUT YCTaHOBKAa Ha (opMupoBaHHE Y
00y4aeMbIX CUCTEMbI 0A30BbIX MOHATHI (U3UKU U MPEICTABICHUN O COBpEMEHHOU (pr3nyecKkoit
KapTHHE MHUpa, a TaKkKe BBIPa0OTKA YMEHUH NPUMEHSTH (QHU3MUECKHE 3HAHHUA Kak B
npoeCCHOHATIBHOMN AEATENIHOCTH, TaK U JIJIsl pEIICHHS KU3HEHHBIX 3a71a4. MHOTHE MOJI0XKEeHHUS,
pa3BuBaeMble (DU3MKOH, pPACCMATPUBAIOTCA KaKk OCHOBA CO3/IaHUSI W HCIOJB30BaHHUSA
WHPOPMAIMOHHBIX W KOMMYHHKanuoHHbIX TexHosoruii (MKT) - omnoro mu3 Hambomee
3HAYMMBIX TEXHOJIOTMYECKUX TOCTH)KEHUI COBpEeMEHHOW IuBHiM3anmu. Pusnka maér KiIod K
MOHMMAHUIO  MHOTOYMCIICHHBIX  SIBJICHHMH W  TPOLECCOB  OKpYXKalomero wMupa (B
€CTeCTBEHHOHAYYHBIX OOJIACTSIX, B COLMOJIOTHH, SKOHOMHKE, s3bIKE, JHTeparype u jap.) B
¢u3uke (GopMUPYIOTCS MHOTHE BHIBI JEATEIFHOCTH, KOTOpble HMMEIOT MeTalpeaMEeTHBIN
xapakTep. K HMM B TepBYIO OdYepeab OTHOCSTCS MOJENIUPOBaHHUE OOBEKTOB M MPOIECCOB,
NPUMEHEHHE OCHOBHBIX  METOJOB  TIO3HAHWSA,  CHUCTEMHO-WH(MOPMAIMOHHBI  aHamW3,
dbopMmynupoBaHUE THIIOTE3, aHAIW3 M CHHTE3, CpaBHEHHUE, 000O0IIeHre, CHCTEMaTH3aIlus,
BBISIBJICHHE TPUYMHHO-CIICJCTBEHHBIX CBS3€H, IMOWCK AaHAJOroB, YIPaBIIEHHE OOBEKTAaMH H
nporeccaMu. VIMEHHO 5Ta JAWCHUILIMHA TITO3BOJSET ITO3HAKOMUTH CTYIACHTOB C HayYHBIMH
METOJ[aMH{ TTO3HAHUS, HAYYUTh UX OTINYATh TUTIOTE3y OT TEOPHH, TEOPUIO OT IKCIIEPHMEHTA.

dwu3nka UMEeT OYeHb OOJBIIOE W BCE BO3pACTAIONIEEe YHCIO MEXAUCIUIUTHHAPHBIX
CBsi3eH, MPUYEM KaKk Ha YpPOBHE MOHATHIHOTO amrmapara, Tak U Ha YPOBHE HHCTPYMEHTApPHSI.
CkazaHHOE TTO3BOJISIET pacCMaTpUBaTh (PH3HUKY KaK «METAAUCIUILTNHY», KOTOPAast MPEIOCTaBIISET
MEXIUCIMIUIMHAPHBIN S3bIK JIUISl  ONMCAaHWS HAaydYHOW KapTHHBI Mupa. Ousmka sBIsSeTCS
crCcTeMOo0Opa3yomuM (HaKTOPOM IS €CTECTBEHHOHAYUYHBIX YYEOHBIX NPEIMETOB, MOCKOIBKY
¢bu3nveckne 3aKOHBI JIS)KAaT B OCHOBE COJACPIKaHUS XUMHH, OMOJIOTHH, Teorpaduu, acCTPOHOMUHN
U CIEUMATbHBIX AUCHUIUIMH (TEXHMYECKass MEXaHMKa, 3JIEKTPOTEXHHKa, JJIEKTPOHUKA U JIp.).
VYueOHas  gucnuruinHa — «®Pu3Mkay  CO3MaeT  yHHUBEpcaJbHYI0 0azy Uisi  M3YyYEHHUS
o0mienpogeccuoOHaNbHBIX U CHEIUATBHBIX TUCIUILINH, 3aKJIabIBas (YyHIAMEHT MOCIEAYIONIEro
oOyueHust cTyJeHToB. O6naaas JOru4ecKoi CTPOMHOCTHIO U OMUPAsICh HA IKCIIEPUMEHTAIbHbIE
¢bakTel yueOHas nuciuiuiiHa «@usuka» GopMUpPYEeT y CTYACHTOB IMOAJIMHHO Hay4dyHOE
MUpoBO33peHue. Pusnka SBISETCS OCHOBOM Yy4Y€HUS O MaTepUalbHOM MHpE U pellaeT
npobieMbl 3TOoro Mmupa. Wiydenne ¢usumku B 1mpodecCHOHATbHBIX 00pa3oBaTENbHBIX
OpraHM3alusaX, PeaJnu3yonMXx 00pa30BaTeIbHYI0 IPOrpaMMy CpeaHero obiiero oOpa3oBaHus B
npeaenax ocBoenust OIIOIT CIIO na 6aze ocHOBHOro ooOmiero o0Opa3oBaHHs, UMEET CBOH
O0COOCHHOCTH B 3aBUCHUMOCTHU OT Ipoduist npodecCHOoHaIbHOro 00pa3oBaHus. ITO BBIPAXKAETCS
yepe3 cojliep)kaHue oO0ydyeHHs, KOJUYECTBO YACOB, BBIACISEMBIX Ha W3YYEHHE OTICIbHBIX TEM
MPOrpaMMbl, TTyOMHY HUX OCBOCHHS CTYyAEHTaMH, 4epe3 OOBeM U XapakTep MPaKTHYEeCKUX
3aHSTHIA, BUbl BHEAYIUTOPHOU CaMOCTOSATEIbHON pabOThI CTYACHTOB.

I[Ipu ocBoenun mnpodeccuit CIIO TexHuueckoro npoduias MNpodecCHOHATBHOTO
oOpazoBaHus ¢u3MKa H3ydaeTcss Oojee yriyOleHHO, Kak mpoduibHas ydeOHas TUCIUILIMHA,
YUUTHIBAIOIIAs cielu(UKy OCBaBAEMbBIX MPOQPECCUI.

B conepxanuu y4eOHOM AMCHUIIIMHBI MO (PU3MKE MPU TMOATOTOBKE OOYYaIOMIMXCS IO
npodeccusiM  TEXHUYECKOTO Mpodmisi MpodhecCHOHAIBHOTO 00pa3oBaHus, NPOQHIbHON
COCTaBISIIOLICH sBISETCS pa3fen «INeKTpPOAMHAMUKA», T.K. OOJBIIMHCTBO Mpodeccuid,
OTHOCSILIUXCS K 3TOMY HPOQUITIO, CBS3aHbI C YIEKTPOTEXHUKON U 3JIEKTPOHUKOM.

Teopernueckue cBeleHUs MO (U3UKE IOMOJIHSAIOTCS JEMOHCTPALUSAMH U J1JAOOpaTOPHBIMU
paGotramu. M3ydenue oOmieoOpa3oBarenbHOM yueOHON nucuMiinHbl «®Pu3nka» 3aBepuiaercs
MOJIBEICHUEM HTOroB B (hopMe audQepeHINpOBaHHOIO 3ayeTa B paMKax HIPOMEXYTOUHOU
artecTauuu cryaeHtoB B mporecce ocBoeHuss OIIOIT CITO ¢ momyuyeHueM cpeaHero oouero
obpazosanus (IITIKPC).



3. MECTO YYEBHOM JUCIHUILINHBI B YYUEBHOM ILJIAHE

YueOHas aucuuruinHa « Pu3nka» u3ydaercs B 001eo0pa3oBaTeIbHOM IUKIIE Y4eOHOTO IIaHa
OII CIIO o npodeccun 09.01.03 OnepaTopsl MHGOPMAITMOHHBIX CUCTEM

4. PE3YJIbTATHI OCBOEHUA YUEBHON JUCIIUITIJIAHBI

OcBoenue cojiepkaHusi yuyeOHOH auctumuinHbl «®Pusmnkay obOecneunBaeT JOCTHXKEHHE
00y4aroUMMUCS CIEIYIOIINX Pe3yIbTATOB:
- JIMYHOCTHBIX:
J YyBCTBO T'OPAOCTH U YBAKEHHS K UCTOPUHU U JIOCTHIKCHUSIM OTEYECTBEHHON (hPM3NIECKOI
HayKH; (U3NYECKH I'PaMOTHOE IMOBEJECHHE B NMPO(ECCHOHATBHON NEATENbHOCTH U B OBITY IpH
oOpallleHuu ¢ pudopamMu U yCTPOCTBaMH;
J TOTOBHOCTh K TIPOJIOJDKCHHIO 0Opa30BaHUsI M TIOBBIIIECHUS KBATH(UKAIMN B N30paHHON
npodeccuoHanbHOM EATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM (PU3MUECKUX KOMITETEHUIUH
B 3TOM;
J YMEHHE HCIIONIb30BaTh JOCTHKEHHUSI COBPEMEHHON (Qu3ndyeckod Hayku U (U3NYECKUX
TEXHOJIOTUH [y TIOBBIIIEHUS COOCTBEHHOTO WHTEIUIEKTYalbHOTO pa3BHTHS B BBIOPAHHOM
PO eCCHOHATBHON JIeATETLHOCTH;

° CaMOCTOSITEIILHO JIOOBIBATh HOBBIC I Ce0sl (PU3UYECCKHE 3HAHUS, MCIIONB3YS JUISI 3TOTO
JOCTYITHBIC UCTOYHUKH MH(POPMAITIH;

° YMEHHE BBICTPAWBATh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHUS B KOMAHJIE IO PEIICHHUIO
00IIIMX 3a7a4;

° YMCHHE YIPaBIATh CBOCH IO3HABATCIIBHON IESATEILHOCTBIO, MPOBOJUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEUICKTYAIBHOTO PA3BUTHSI.

- MeTanpeIMeTHBIX:

. WCIIOJIb30BAaTh Pa3JIMYHbIC BHJBI [I03HABATCIBHOW JIEATEIBHOCTH JUIA  PEIICHUS

¢busznueckux  3aJay, MNPUMEHSATH OCHOBHBIE METOJbl IO3HaHUS (HaOJIOAECHUE, ONMCaHUE,
U3MepeHue, SKCIIEPUMEHT) I U3YUYCHHsI Pa3IMYHbIX CTOPOH OKPYXKAIOIIeH 1eHCTBUTEIbHOCTH;
J WCIIOJIb30BaTh  OCHOBHBIE MHTEJUICKTyallbHbIE  OIEpally: IOCTAaHOBKAa  3a/adyd,
dbopMynupoBaHHe THUIIOTE3, AHAIW3 U CHUHTE3, CpaBHEHHE, O0OOIIeHHEe, cHUcTeMaTH3alus,
BBISIBJICHHE MTPUYUHHO-CJIEICTBEHHBIX CBS3€H, MMOMCK aHAIOroB, (JOPMYJIMPOBAHNUE BHIBOJOB IS
U3YYCHHsS] PA3JIMYHBIX CTOPOH (U3HUECKUX OOBEKTOB, (U3NYECKUX SIBICHHUH M (U3NYECKUX
MIPOLIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOIUMOCTh CTAIKMBATHCS B MPOQPEeCcCUOHANBHOM cdepe;

L4 YMCHUC I'CHEPUPOBAThL UJCU U ONIPCACIIATL CPEACTBA, HeO6XOI[I/IMLIe AJI UX peain3aluu,
L4 HCIIOJIB30BATh PA3JIMUYHBIC HCTOYHUKU i1 MOJYUCHUA q)HSquCKOﬁ I/IHCI)OpMaI_II/II/I,
YMCHHUC OLICHUTDH eé JAOCTOBCPHOCTD,

L4 AHAJIM3UPOBATDL U IIPCACTABIIATH I/IH(l)OpMaI_II/IIO B PA3JIMYHBIX BUIAAX;

L4 HY6J'II/ILIHO MNpEACTaBJIATL PE3YyJIbTAThI COOCTBEHHOT'O HCCJICAOBAaHUs, BECTU INUCKYCCUH,

JOCTYITHO U TapMOHHUYHO coYeTasl coJepkaHue 1 (GopMbl MpecTaBIsieMoi HHPOpMaIUH.

- IpeAMETHBIX:

o c(OPMHPOBAHHOCTh IMPEJICTABICHUH O POIM U MecTe (PU3UKU B COBPEMEHHOI Hay4HOIl
KapTHHE MMpa; NOHMMaHHe (U3UYECKON CYIIHOCTU HalioJaeMblX BO BceneHHOW sBIEHMIA;
MOHUMaHue poiu (U3MKU B (OPMHUPOBAHUHM Kpyro3opa M (YHKLIHMOHAIBHON I'pPaMOTHOCTH
YeJIoBEKa ISl PEILICHUs TPAKTUYECKHUX 3a/1ay;

J BJIAJICHME OCHOBOINOJAralOMUMH  (PU3MYECKMMU TOHATHSAMH, 3aKOHOMEPHOCTSAMH,
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3aKOHaMH H TCOPHUAMU; YBEPCHHOC HCIIO0JIb30BAHUC (bHSH‘ICCKOﬁ TCPMHUHOJIOTUN U CUMBOJIUKH;

J BJIaJICHUE OCHOBHBIMH METOJAMH HAy4YHOTO MO3HAHUS, HCIOJIB3YEMBIMH B (DU3HUKE:
HaOJII0ICHUE, ONUCAHUE, U3MEPEHHE, SKCIIEPUMEHT;
J yMeHHUs1 00pabaThiBaTh pe3yibTaThl M3MEPEHHUU, OOHApPY>KUBATh 3aBUCHMOCTb MEXKIY

(GU3NIECKUMHU BEIMYMHAME, OOBSICHITH OTYUYCHHBIEC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

e c(hopMUPOBAHHOCTh YMEHHUS pelIaTh GU3NICCKUE 3a/1aUH;
. c(OPMHPOBAHHOCTh YMEHUS MPUMEHSTH MOJyYE€HHBIC 3HAHUS JUIsI OOBSICHEHUS YCIOBUI
npoTeKaHus (PU3NYECKHUX SIBICHUH B MpPUPOJE, B MPO(ecCHOHATBHON chepe M JUIs MPUHATHUS
MIPAKTUYECKUX PEIICHUHN B IIOBCEAHEBHOM KU3HU;

. c(OPMHPOBAHHOCTH COOCTBEHHOM MO3UIIMY IO OTHOIIEHHIO K (PH3HUECKON HHPOPMAIIHH,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

5. TEMATHYECKOE IINTAHUPOBAHUME U COAEP KAHUE
YYEBHOM JUCIUIIJIUHBI
(TEXHUYECKU [TPODUJIH
[MPOD®ECCHUOHAJIbBHOT'O OBPA30BAHIA)

5.1. Pekomenayemoe KOJMYECTBO YAaCOB HA OCBOCHHE MPOrpPaMMbl y4eOHOM
JAUCHMIITIUHBI
MaKCUMaJIbHOM y4eOHOM Harpy3ku odydaromierocs 174 4acoB, B TOM 4ucIIe:
00s13aTebHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs 134 yacos;
CaMOCTOSITENIbHON paboThl oOydarormerocst 40 yacos.

5.2. O0beM y4eOHOM TMCHUIUIMHBI M BUAbI Y4eOHOH padoThI

Bup yueOHoii padoThI O0bem yacon
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 174
Oo6s13aTesIbHAs AyIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 136
B TOM YHCJIE:
JIeKIIMOHHBIE 3aHATHS 63
[IpakTrueckue 3aHATHS 71
KOHTPOJIbHBIE paOOTHI
CamocTosiTejibHbIe pa00ThI 38
Umoeosas ammecmayus 8 popme oughghepenyuposannozo 3auéma 2







5.3. TeMaTu4ecKHi IJIAH U CO/iePKaHUE Y4eOHOH AMCUMIIMHBI DU3HKA

HaumenoBanue HaumeHnoBaHue TeM U coaepkaHne y4eOHOTO MaTepuaia, J1abopaTopHbIe U MPaKTHIeCKUEe paboTHI, O0bem Yposenb
pa3aeJioB camocCTosTelIbHAs paboTa 00yJaroImuxcs, KypcoBasi paboTa (IPOEKT) 4acoB OCBOEHUS
(eciu npedycmompeHul)
1 2 2 6
Beenenue 1 | ®usuka—Hayka o npupone. EcTecTBEHHOHay4yHbI METOJ IMO3HAHUS, €ro BO3MOXXHOCTH U 2 2

IpaHULbl TPUMEHUMOCTH. MoJenupoBanue (pU3NUECKUX SIBICHUH M MPOLIECCOB DKCIEPUMEHT U
TEOpHsl B MpOLECcce MO3HAHUSA NMPUPOJbL. POiIb 3KCIEpUMEHTa M TEOpUH B IPOLECCE MO3HAHUS
npupoabl. Pusnueckre 3akoHbl. OCHOBHBIE 3J1EMEHTHI (PU3NUYECKON KapTHHBI MUPA.

2 | ®usnyeckasi BeauunHa. [lorpemrHocTr n3MepeHnii Gu3ndecknx BenuunH OU3ndecKre 3aKOHBI.
I'panunel npumeHuMocTy Gu3ndeckux 3akoHOB [loHsATHE 0 dpu3nUecKoil kapTHUHE MHpa. 3HaYCHHE
(U3HMKHN NpU 0CBOEHUH NpodeccHil U CeualbHOCTEH.

Paznen 1. 38
MexaHnuka
Paznen 1.1. Conep:xxaHue y4eOHOro Marepuaja 12 2
Kunematuka 3 | Mexanuueckoe aBuxkenue. Mexannka. MarepuanapHasi TOUKa.
4 | Tlepememenne. ITyth, Cuctema otcuéra. TpaekTopus.
5 | Pemenue 3a1a4 Ha NMPOEKIMI0 BEKTOPOB.
6 | PaHoMepHOe mnpsiMOJIMHeliHOe JBH:KeHHe. PaBHOMEpHOE W HEPaBHOMEPHOE JBIKEHUE U

rpaduueckoe onucanre. OTHOCUTEIbHOCTD ABMKeHU. CKOPOCTh U €€ BUJIBI.
7 | PemeHnue 3a/1a4 Ha paBHOMEPHOe NMPAMOJIMHEITHOe IBHKEHHUE.

8 | Yckopenmne. ['paduueckoe onucanue.

9 | PaBHomepeMeHHOE ABMKeHHE. Buibl IBHKEHUS.

10 | Pemenne 32724 Ha paBHONEPEMEHHOE IBHKEHHE,

11 | CBoGonnoe nagenne. JIpuxeHue Tena, OPOIIEHHOTO MO YIJIOM K TOPH3OHTY.
12 | Pemrenue 3a1a4 Ha CBOOOAHOE MAJeHUE TeJI.

13 | PaBHOMepHOe [BHiKeHHMEe IO OKpYxkHOCTH. lleHTpocTpemurenbHoe yckopenue. I[lepuos.
Yacrora. [lepuoanueckoe nBuxeHne. JInHeitHas CKOPOCTb.
14 | Pemienue 3a1a4 HA pAaBHOMEPHOe IBUKEHHE N0 OKPY:KHOCTH.

15 | JlabopaTopHas padora Ne 1 «Pacuér u u3mMepeHre CKOPOCTH TeJa» 1
16 | KontpoJsbHasi padora no reMe «OCHOBbI KHHEMAaTHKI) 1
Paspen 1.2. Coaepxxanue yueOHOro MaTepuajia 9 2

17 | Ilepsblii 3akon HproTona. Cinoxenue cui. Macca. Mimmyisc.
18 | Bropoii 3akon HeroTona..OCHOBHOI 3aKOH Ki1accuyeckoil nuHaMuk. CIiocoObI H3MepeHus




maccel Ten. Maepuusa. Macca.

19 | Tperuii 3akon HpioToHA.

20 | Pemenue 3a1a4 Ha 3akoHbl Hbl0TOHA.

21 | 3aKkoH BCeMHPHOro TAroTrenus. ['paButanmonHoe nose. ['paBuTaniioHHas MOCTOSTHHAS

22 | Cuua TsiskecTu. Bec tena. HeBecomocTs.

23 | PemeHue 3a/1a4 Ha 3aKOH BCEMHUPHOI0 TATOTEHHUSI.

24 | Cuasbl B mexanuke. Cuia ynpyroctu. JJepopmarms. 3akon ['yka. Cuia TpeHwusl.

25 | Pemenue 3a1a4 Ha CUJIBI.

26 | JlabopaTtopHas padora Ne 2 «/3MepeHne yCKOpeHUs CBOOOIHOTO TTaJICHUSDY 1

27 | JlabopaTtopHas padora Ne 3 «M3MepeHne Macchl Tenay 1

28 | JlabopaTopHas padora Ne 4 «VccienoBanue 3aBHCHMOCTH CHJIBI TPEHHSI OT BECa TEJIA» 1

29 | KontpoJjbHasi pa6oTa no teme «/[mHaMuKa» 1
Paznen 1.3. Conep:xxaHue y4eOHOro Marepuaja 8 2
3axoHbl coxpaHeHus | 30 | UmmyJbc. 3aKoH coxpaHeHusl uMny.abca. Mmmynbe cumsl. mmynse Tena.
B MCXaHHUKE 31 PeakTuBHOE ABHKeHHE. PacuéT TpaekTopuii KOCMUYECKUX KOpaOIel, NPOEKTHPOBAHUE

COOPYKEHHIA.

32 | PemmeHue 3a71a4 HA 3aKOH COXPaHEHHUsI HMIYJIbCa.

33 | Padora cuiabl. PaGoTa MOTEHIIMAIBHBIX CHII. MOIIIHOCTb.

34 | Dueprus. Kunernueckas sueprus. [lorennmansaas sueprus. Buas sneprum.

35 | 3akoH coxpaHeHusi JHeprun. [[puMeHeHne 3aKOHOB COXPaHCHHUSI.

36 | Pemenue 3a1a4 Ha pa6oTy ¥ MOIIHOCTb.

37 | Pemenue 3a1a4 Ha 3aKOH COXPaHEHUsI JHEPTHM.

38 | JlabopaTopHasi padora Ne S «/3ydeHne 3aKk0oHa COXPAHCHHS UMITYJIHCA» 1

39 | JlabopaTropnasi padora Ne 6 «/3yueHne 3aKkoHa COXpPAHCHHS MEXaHUYECKON YHEPTHN 1

40 | KonTpoJsbHasi padoTa no teMe «3aKOHbI COXpPAaHEHHS 1
Pazpgeu 2. 24
MonexkynspHas
¢buzuka.
TepmoanHamuKa.
Paspen 2.1. Coaepxxanue yueOHOro MaTepuajia 8 1
OcHoBeI 41 | OcnoBuble noJoxennss MKT. Pa3mepsl u macca Mojekya U aToMOB. bpoyHOBCKoe ABHIKEHHE.
MOJIEKYJISIPHO- Jinbdyszus.
KHHETHYECKOH 42 | ArperaTHble COCTOSIHUSI BemlecTBa. CHJIBI M SHEPrUsl MEXKMOJEKYJSPHOTO B3aHMMOJACHCTBHSL.
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Teopun. MneanbHblii

Ctpoennu ra3000pa3HbIX, )KUIKUX U TBEPABIX TEIl.

ras 43 | OcuoBHoe ypaBHenne MKT. CkopocTu IBMKEHHUS MOJIKYJT M UX U3MepeHue. VeanbHbli ra3.
Jasnenue raza. Temneparypa u ee usMepeHue.
44 | Pemenue 32124 0 MOJIEKYJISIPHOI (hu3uKe.
45 | AGCOoIIOTHBIM HYJIb TeMmmeparypbl. TepMmoauHaMuyeckas wHikaiza TemnepaTypbl. CKOpoCTb
MoJieKyJ rasza. TemnepaTypa U ee u3MepeHHe.
46 | YpaBHeHHe COCTOSIHUSI MIeaJibHOro. CBs3b MEXIy HaBICHHEM M CpelHEH KHHETHYECKOH
SHEprueu MoJieKyJ ra3a. MossipHas ra3oBasi IOCTOSIHHASL.
47 | T'a30BbI€ 3aKOHBI.
48 | Pemenue 3a1a4 10 MOJIEKYJISIPHOM (pU3MKe.
49 | JlabopaTopHas padora Ne 7 «[IpoBepka 3akoHa boitis — Mapuotray
Paznen 2.2. Conep:xxanue yueOHOro Marepuasa 1
OcHOBBI 50 Buyrpennsis 3Heprus. PaGorta B Tepmonunamuike. Pabora u temnora kak (opMbl mepeaavu
TEPMOIUHAMUKHI sHepruu. TenaoeMKocTh. Y iesbHas TeMI0eMKOCTb.
51 IlepBblii 3aKkoH TepMoamHamMukM. [IpuMenenue | 3akoHa TepMOIMHAMUKHU K H30IpPOIIECCAM.
AnmabatHbiil mporecc. HeoOpaTuMocThs po1ieccoB B pupoie. Y paBHEHUE TEIIOBOTO OayiaHca.
Mpunuun npeiicrBus TemaoBbix asuraresaei. KIIJ[ TtemsoBbix aBuraresneid. Bropoe Haudamo
52 | TepMoAMHAMUKH. TepMoAMHAMHUYECKasl IMIKala TeMIeparyp. XOJOAWIbHbIe MAIIUHBL. TerioBblie
nsurarenu. OXpaHa NpUpPObI.
53 | Pemenue 3a1a4 o TepMOAMHAMUKE.
Pazgen 2.3. Conep:kaHue y4eOHOro marepuasa 2
CaoiicTBa apoB HacbimeHHblii ap ¥ ero cBoiictBa. HachllieHHbIe M HEHACHIILIEHHbIE Tapbl. lcnapenue u
54 | KOHJICHCAIHS. [TapooOpazoBanue. AOCONIOTHAs W OTHOCUTENbHAS BIIAXXHOCTH BO31ayXa. Touka
pocbl. Kurenue. 3aBUCHUMOCTH TemrepaTypbl KUIEHHs OT naBieHus. [leperperwiii map u ero
WCIOJIb30BAHUE B TEXHUKE.
55 | Jlaboparopnasi padora Ne 8 «3MepeHne BIaKHOCTH BO3TyXa»
Pazgen 2.4. Conep:xanue y4eOHOro Marepuasia 2
CoiicTBa Cwia mnNOBePXHOCTHOIO HATSKeHHSl. XapaKTEpUCTHKA JKUIKOTO COCTOSHUS BeIecTBa.
KHIKOCTEH 56 | IloBepXHOCTHBINM CIIOH JKUAKOCTA. OHEPrusi MOBEPXHOCTHOTO cIos. SIBieHMs Ha TpaHHULe
KUAKOCTHU ¢ TBepabIM TesioM. Kanmmnsipasle siBjaeHns. CMauuBaeMOCTh U HECMAYUBAEMOCTb.
57 | JlabopaTopHas padora Ne 9 «M3mepenue ko3 puIMeHTa MOBEPXHOCTHOTO HATSHKEHUS
KUJKOCTU
Paspnen 2.5. Coaepxanue y4eOHOr0 MaTepuajia 2

58 | Mexannueckue cBoiicTBa TBepAbIX Tesl. Kprcrammmueckue u aMopguble Tena XapakTepicTHKa
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CaoiicTBa TBEPBIX

TBEpPJIOTO COCTOSIHUSI BEIlleCTBA. YTPyrue CBOMCTBA TBepIbIX Tesl. 3akoH ['yka. Mexanudeckue
CBOMCTBA TBEPJIBIX TEI.

Tel
59 | TemyioBoe pacmimpeHne TBEPAbIX TeJl M KHAKOCTel. [[1aBnenue u KpucTaun3anus.
60 | Pemenue 3a1a4 Ha 3akoH I'yka.
61 | JlabopaTtopHas padora Ne 10 «3yuenune monayns FOura» 1
62 | JlabopaTtopHas padora Ne 11 «HabnroneHne pocta KPUCTAUIOB U3 PACTBOPay 1
63 | JlabopaTtopHas padora Ne 12 «OnpeneneHue IIOTHOCTH TBEPAOTO TEIA» 1
64 | KonTpoabHasi pa6ora no teme «TenioBbie siBJIeHUS» 1
Pazpea 3. 54
DNeKTpOoAMHAMUKA
Paznen 3.1. Conep:xxanue yueOHOro Marepuasa 14 1
DNeKTpHUEcKoe 65 | DaexkTpuueckuii 3apsii. 3aKOH COXPaHEHHsSI IJIEKTPHYECKOIro 3apsia. DIEKTpHU3aIUs Tell.
nose DnemeHTapHbIe yacThIlbl. [I[puMeHeHne AIeKTpr3anny B ObITY U IPOU3BOJICTBE.
66 | 3akon Kymnona. Toueunsrii 3apsin. JludmekTpuyeckas MPOHUIIAEMOCTh Cpefpl. [ paHUIIBI
MIPUMEHUMOCTH 3aKOHa.
67 | Pemenue 3a7a4 Ha 3aKkoH KyJiona.
68 | DaexkTpuueckoe mojae. Hanps»keHHOCTH 3JIEKTPHYECKOTO MO, [IpUHITNI CyTIepITO3UITNN TIOJICH.
69 | Pemenue 3a1a4 HA HANPSIXKEHHOCTH YJIEKTPHYECKOTO TOJIsl.
70 | IloTennuaJ. PabGora CHUJ  DJIEKTPOCTATHYECKOTO 1OJIA. PasHocTh [IOTE€HIIHAJIOB.
DKBUNOTEHLUATbHBIE TOBEPXHOCTH. CBSI3b MEXK/y HAMpPsDKEHHOCTHIO M PA3HOCTHIO MOTEHIIMAJIOB
AIIEKTPUYECKOTO MOJISL.
71 | PemeHue 3a/1a4 HA pa3HOCTh MOTEHIIMAJIA.
72 | IIpOBOAHUKH U IMIJIEKTPUKH B JIEKTPUYECKOM Mo0Jie. JIN3JIEKTPUKHU B AJIEKTPUUYECKOM OJIE.
73 | Iloasipu3auus qu3J1eKTPUKOB. [I[pOBOTHUKY B 2JIEKTPHUUECKOM MOJIE.
74 | daexkTpoemMkocTb. KoHICHCATOPHI.
75 | CoennHeHHne KOHEHCATOPOB B 0aTapelo.
76 | DHeprus 3apsizKeHHOT0 KOHeHCATOPAa. DHEPrusi dJeKTPUUECKOr0 MOJIsl..
77 | PemeHue 3a1a4 HA 3JIEKTPOEMKOCTH KOH/IEHCATOPA.
78 | PemeHue 3a/1a4 HA YJHEPTUI0 KOHIEHCATOPA.
79 | KonrpoJjibHasi paboTa 1o treMe «JIeKTPOCTATHKA 1
Paspnen 3.2. Coaepxanue y4eOHOro MaTepuajia 13 2
3aKOHBI 80 | OcHoBHBIE MapaMeTPbI JIEKTPUYECKHX Lieneil MOCTOAHHOI0 TOKA.
MOCTOSIHHOTO TOKa Cuna ¥ IIOTHOCTh TOKA, HAMpshKEHHUE. Y CIOBUS CYIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
81 | 3akon Oma aJs yyacTKa Henu. 3aBUCUMOCTb DJIEKTPUUECKOTO COMPOTUBICHHUS OT MaTepuaia,
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JUIMHBl W IUIOIIAJM TIONEPEYHOI0 CEUYEHHUS IPOBOJHUKA. 3aBUCUMOCTb 3JIEKTPUYECKOTO
COIPOTUBJICHHUS] IPOBOJAHUKOB OT TEMIIEPATYPBHI.

82 | Pemenue 3a1a4 Ha 3akoH Oma.

83 JaexTpuyeckue uenu. [IpuMenenune 3akoHa Oma UIs MOCJIEIOBATENBHOTO W MapajlIeIbHOTO
COCJTMHECHMSI.

84 | Pemenue 3a/1a4 Ha MocJje0BaTe/IbHOE COeJHHEHHE NPOBOIHHKOB.

85 | Pemenue 3aga4 Ha napaJjiieJibHOe coeJMHEHHE NPOBOITHUKOB.

86 | Pabora u MomrHOCTh TOKA. TerioBoe aelictBue Toka. 3akoH Jkoyns—IJIenmna.

87 3akon Oma jasa moanoi uenmum. D.J[.C. wucrounmka Toka. CoeaWHEHHWE HWCTOYHHUKOB
AJIeKTpUYecKol sHepruu B 6arapero. KopoTkoe 3aMbIKaHHUE.

88 | Pemenue 3a1a4 Ha TeIJIOBOeE JIeiiCTBHE TOKA.

89 | Pemenne 3amav Ha DJIC.

90 DJIeKTPUUYECKH TOK B MOJYNPOBOAHUKAX. [1oTympoBOMHUKH p - ¥ N - THMA. DJIEKTPOHHO-
JBIPOYHBIN MEepexo]T U ero cBoicTBa. COOCTBEHHAS MPOBOJAMMOCTD MOITYITPOBOTHUKOB.

91 | MoaynpoBOAHNKOBBIE MPUOOPHI. XapaKTEPUCTHKA U IIPUMEHEHHUE MPHOOPOB.

92 | PemeHue 3a1a4 HA 3aKOHBI MOCTOSIHHOTO TOKA.

93 | JlabopatopHas padora Ne 13 «/3yuenue 3akona Oma I ydacTKa IEH, TOCISI0BATSIIBHOTO H 2

94 | mapajyIenbHOTrO COEAMHEHUS TPOBOIHUKOB)

95 | JlabopaTropnasi padora Ne 14 «Onpenenenue D/IC 1 BHyTpEHHETO COMPOTHUBIICHHS] HCTOYHUKA 1
TOKa

96 | JlabopaTtopnasi padora Ne 15 «Onpenenenue kodhduirieHTa mojIe3HOro 1eHCTBHUS 1
NEKTPUYECKOr0 YaltHUKa»

97 | Jlaboparopnasi padora Ne 16 «Onpenenenre paboThl ¥ MOIITHOCTH JIAMITbI HAKaJTUBAHUS) 1

98 | KonrpoJbHasi pa6oTa 1o teMe «3aK0HbI MNOCTOSTHHOTO TOKA) 1

Pasjaen 3.3. Conep:xkaHue y4eOHOro MaTepuaja 12 1

MaruuTtHoe 1oJ1e
TOKa

99 | MarauTHoOe moJie. B3anmoielicTBre TOKOB.

100 | BekTop MHAYKIUM MATHUTHOrO moJisi. [loCTOSHHBIE MAarHUTBI M MarHUTHOE TIOJIE TOKA.
Buxpesoe nose.

101 | Pemrenune 3a1a4 HA BEKTOP MATHUTHOM MHAYKIVH.

102 | 3akon Ammnepa. JleiicTBHe MarHUTHOT'O TOJIS HA PSIMOJIMHEHHBINA TPOBOTHUK C TOKOM.

103 | IlpumMeHeHHe 3aKOHA AMIiepa.

104 | DaexkTpou3MepuTeIbHbIe IPUOOPHI. I POMKOTOBOPUTED.

105 | IIpuHuMN aeiicTBUS YJIEKTPOABUIaTe s,

106 | Pemenue 3a1a4 Ha cuiIy AmMnepa.
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107

Cuuia Jlopenuna. /leficTBue MarHUTHOIO NOJIS HA JABMXKYIUMicA 3apsia. OnpeneneHue yaeabHOro
3apsja.

108 | YckopuTesn 3apsizKeHHBIX YaCTHII.
109 | Pemenne 3a1a4 Ha cuiy Jlopenua.
110 | Pemenue 3a1a4 HAa MATHUTHBIN NOTOK.

Pa3znen 3.4. Conep:xaHue yueOHOro MarepuaJja 6 2
DNeKTpOMarHur- 111 | MaruuTHbIii NOTOK. [IprMeHeHne MarHuTHOro MOTOKA.
Has HHIYKIHS 112 | DaekTpoMarHuTHasi HHAYKIHA. BuxpeBoe anekTpuyeckoe mosie.
113 | Camonnaykuus. DHeprusi MarHUTHOTO TTOJIS.
114 | DHeprusi MAarHUTHOI'O MOJISI.
115 | Pemrenue 3a1a4 Ha JIEKTPOMATHUTHYI0 HHAYKIMIO.
116 | Pemienue 3a1a4 HAa CAMOMHAYKIHIO.
117 | JIaGopaTopHas pa6ora Ne 17 «/M3ydeHue siBieHUsI 2JEKTPOMAarHUTHON MHIYKITUI 1
118 | KonTpoJbHas padoTa mo TeMe «JeKTPOMATrHETH3IM» 1
Pa3nen 4. 25
Kone6anus u BOTHBI
Paznen 4.1. Conep:kanue yuyeOHOro marepuaja 4 2
Mexannueckue 119 | KosnebaTenbHoe ABHKeHHE. ['apMOHUYECKHE KOIeOaHuUs.
Koyebanus 120 | CBoGoaHbIe MeXaHHYeCKHE KoJIeOaHus. JIMHCIHHbIE MEXaHHUECKUE KOJIeOaTeIbHBIE CHCTEMBI.
121 | BoiHyKIeHHbIe MeXaHnUYecKue Koaedanusi. [IpeBparienue sHEprun mpu KosedaTeIbHOM
nBukeHnH. CBOOOIHBIC 3aTyXaIOIINe MEXaHUYECKUE KOJIeOaHMUsL.
122 | PeuieHue 32124 HA MeXaHHYECKHE KOJIC0aAHUA.
123 | JlabopaTopHasi pa6oTra no teme Ne 18 «/3yueHue 3aBUCHMOCTH TIEPHOJIa KOIeOaHU 1
MasTHUKa»
Pasjnen 4.2. Conep:xkaHue y4eOHOro MaTepuaja 4 1
VYnpyrue BoJHbI 124 | Buasbi BoaH. [Toniepednbie v Mpo0IbHBIE BOIHBI. XapaKTEPUCTUKN BOIHBI. YPaBHEHHUE IIIOCKOM
OeryIeil BOJIHEIL.
125 | NuTepdepenuus u qudpakuus BoJaH. 3BYKOBBIE BOJHBI.
126 | YabTpa3ByK U ero npuMeHenue. MlHQpa3Byk U ero npruMeHeHue.
127 | PewmreHue 32124 HA MeXaHHYECKHE BOJIHBI.
Paspnen 4.3. Coaepxxanue y4eOHOro MaTepuajia 11 1
OnexkrtpoMaruutHele | 128 | CBoOoaHbIe Y1eKTPOMArHUTHBIE KoJebanus. [IpeBpaiienne sHeprun B Koi1e0aTeIbHOM
KosieOaHus KOHTYype. 3aTyxarollue 3JeKTPOMarHUTHbIE KojiebaHus. ['eHepaTop He3aTyXaroumx

QJICKTPOMAT'HUTHBIX KOJICOAHHH.

14




129

BBIHy)K)IeHHLIe JICEKTPOMArHUuTHLBIC KoJe0aHus. AHaorus MCKAY MCXaHUYCCKUMU U
QJICKTPOMAIrHUTHBIMU KOJICOAHHMSIMH.

130 | KoaebareabHblii KOHTYpP. Popmyna TomcoHa.

131 | Pemenne 3ana4 Ha ¢popmyay Tomcona.

132 | llepemMeHHbBIii YJIeKTPUUECKHUI TOK. [ 'eHEpaToOp NEpeMEHHOr0 TOKA.

133 | 3akon OMma /151 3J1eKTPHYECKOH LeNH MepeMeHHOro Toka. PaboTa 1 MOITHOCTH MTEPEMEHHOTO

TOKa.

134 | EMKOCTHOE M HHAYKTHBHOE CONPOTHBJIEHHUS IEPEeMEHHOr0 ToKa. [ eHepaTopsl ToKa.

135 | Pemienue 3a1a4 Ha éMKOCTHOE H HHIYKTHBHOE CONNPOTHBJIEHMSI.

136 | TpancdopmaTopsbl. TOKM BEICOKOH 9aCTOTEHI.

137 | IosryyeHue u mepeaaya 3JeKTpoIHeprun. PacnpeneneHne 2IeKTpOIHEPTUH.

138 | Pemienne 3a1a4 HA 3JIEKTPOMATHUTHBIE KOJIEOAHUSI.
Pa3znen 4.4. Conep:xxaHue y4eOHOro Marepuaja 4 2
OnexkrpoMarautHeie | 139 | DaekTpoMaruuTHble BoaHbL. Bubpartop ['epria. OTKpBITHIN KoJeOaTeIbHBIA KOHTYP.
BOJTHBI 140 | M3o00petenne paano A.C. IlonoBbiM. [ToHATHE O paHOCBSI3H.

141 | IIpumeHeHHe 3J1eKTPOMArHUTHBIX BOJIH. [TpuHuun paguoreneoHHON CBS3H.

142 | Jla6opaTtopHasi padoraNe 19 « IHIyKTHBHBIE H EMKOCTHOE COITPOTHBIICHUS B LIEITH 1

MIEPEMEHHOT0 TOKa»

143 | KonTpoabHasi pabora no teMme «KoJsiebaHusi 1 BOJTHBD) 1
Paznea 5. 11
OnTuka
Pa3jen 5.1. Conep:xkaHue y4eOHOro MaTepuaja 5 1
[Ipupona cBera 144 | Pa3BuTue B3rJIs/10B Ha NpUpPoay cBeTa. CKOPOCTh pacCpOCTPAHEHHUS CBETA.

145 | 3akoHbI OTpaKeHNsI U MpejioMJIeHus cBeTa. [loHOE oTpakeHHe.

146 | JIun3wbl. ['1a3 kak ontuyeckas cucrema. OnTu4ecKue npruodophlI.

147 | Pemenue 3a1a4 Ha (popMyJ1y TOHKO#M JIMH3BI.

148 | JIabopaTopuas padora Ne 20 «Onpeenenue riaBHOro Gokyca JUH3b 1
Pazgen 5.2. Conep:xanue y4eOHOro Marepuasia 5 2

BosnHoBrle cBoicTBa
cBeTa

149 | Uurepdepenuus cBera. KorepeHTHOCTh CBETOBBIX Jyueil. IHTepdepeHnns B TOHKUX IUICHKAX.
[Tonocer paBHoi Tommmubl. Konbia Herorona. Mcnosnp3oBanue uHTEepdepeHIMH B Hayke H
TEXHUKE.

150 | Audpakuus cBera. [(udpakuus Ha menu B napauienbHbIX dydax. JudpakuuonHas peierka.

Ilonartue o ronorpadun. Ilomspuzauus mnomnepeuHslx BoOJdH. [lonmspuszauus cBeta. [IBoliHoe
anydenpenomiieHue. [oaspouasl.
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151

Jucnepcust cBera. Buabl cniekTpoB JlucniepcuonHsblil ciekTp. CrekTpsl ucnyckanus. CrieKTpsl
NIOTJIOUIEHUS

152 | Pemienne 32124 HA TU(PAKIHOHHYIO PEHIETKY.
153 JladbopaTopHas padora no teme Ne 21 « OnpezenieHue JUIMHBI CBETOBOM BOJIHBI C TOMOIIBIO 1
T(paKIMOHHON PELISTKID
154 | KonTposabHasi padota no teme «OnTuka» 1
Pa3nen 6. 13
DNeMEeHTHI
KBaHTOBOM (PM3UKH
Pazjnen 6.1. Conep:kanue y4e0HOro MaTepuajia 3 1
KganTosas onruka 155 KeanroBast runore3a Ilinanka. Baennuii gporosnexrpryeckuii spdext. BHyTpeHHuit
dhoTtordhdexr.
156 | ®oToubl. Tumsl HOTOIIEMEHTOB.
157 | PemreHue 3a1a4 Ha ypaBHeHHe JHHIITEHHA.
Paznen 6.2. Copep:kanue y4eOHOro marepuasa 2 1
®dwusmka aroma 158 | Pa3BuTHe B3IJIs1/I0B HA CTPOEHHE BellleCTBA. 3AKOHOMEPHOCTH B aTOMHBIX CITEKTpaxX BOJOPO/IA.
159 SAnepuas moaean aroma. OnbiTe O. Pezepdopna. Monens atoma Bogopoa mo bopy.
KBaHTOBBIE reHEPATOPBI.
Pasnen 6.3. Conep:xxaHue yueOHOro Marepuaja 8 2
dusznka aTOMHOTO 160 EcrecTBeHHasi paiM0aKTUBHOCTD. 3aKOH paJoakTUBHOTO pacnaga. CriocoObl HAOMIOICHUS U
anpa perucTpanuu 3apsipkeHHbIX yacTull. Jddext BapmioBa — YepeHkona.
161 | Pemrenue 3a1a4 Ha eCTECTBEHHYI) PAIMOAKTHBHOCTb.
162 | CTpoeHue aTOMHOIO siipa. JHeprusi cBsi3u. AnepHeie cuibl. JlehekT Macchl
163 | Pemenue 3aja4 Ha sijiepHbIe PpeaKkINu.
164 HckyccTBeHHasi painoaKTUBHOCTB. Jlenenue Tsokenbix saep. Llennas snepHas peaxius.
VYnpasiisemas LerHas peaxifysl..
165 | Pemenue 3a1a4 Ha YJHEPTrUIO CBA3M.
166 SAnepublii peakrop. [lonyyeHne painoakTUBHBIX H30TOIMOB U UX MpUMeHeHHe. bronoruueckoe
JIeMCTBHE PaJMOAKTUBHBIX U3ITyUYeHU. DJIeMeHTapHbIE YaCTHUIIbI
167 | KonTpoJibHasi pa6oTa 1o TeMe «J1eMeHTbl KBAHTOBOMH QU3UKU» 1
Paznmen 7. 7
DBOJIOIUS
Bcenennon
Paspen 7.1. Coaepxanue y4eOHOro MaTepuajia 3 1
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Crpoenue u 168- 2
Hama 3Be3qnas cucrema — l"ajlakTuka. SIapo rajlakTuKy.
pa3BuUTHE 169
Beenennoii y 1
170 | beckoneunocts Beenennoi. J{pyrue rajqakTuky.
Pazpnen 7.2. Conep:xanue y4yeOHOro MaTepuaJjia 4 1
I?BOJHOHH’I 3BE3N. 171 | Tepmosiaepublii cuates. Dueprus Cosnua u 3Be3. [IpoGieMa TepMOsIEpPHOi SHEPreTHKH. 2
UIoTe3a -
POHCXOAICHHS 172 | Ilpoucxoxaenue CosiHeuHoii cuctembl. [I1aneTs.
CoOJIHEeYHOIH 173 | InddepeHunpoBaHHbIii 3aueT 1
CUCTEMBI 174 | AnddepenunpoBanHblii 3aueT 1
Bcero: 174
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6. XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATEJIBHOCTH
CTYJAEHTOB HA YPOBHE YUEBHBIX JIEUCTBUHA

Coaepxanue o0yueHust

XapakTepucTHKa OCHOBHBIX BH/I0B Y4eOHOM /1esiTeIbHOCTH
00y4yarIuXxcs
(Ha ypoBHe y4eOHBIX el CTBHIl)

BBeaenne

[ YMeHHsI TIOCTaHOBKHM 1INl JCSTeNIbHOCTH, IUIAHHUPOBATH
COOCTBEHHYIO JESTEIbHOCTD JJISl JOCTUKEHUS [TOCTABJICHHBIX LIeJIeH,
NpPEABUACHUS ~ BO3MOXHBIX  PE3yJbTaTOB  3TUX  JICHCTBH,
OpraHu3alui CAMOKOHTPOJISI U OLIEHKH IOJIyYEHHBIX PE3YyJIbTAaTOB.

[ Pa3Buth criocoOHOCTH SICHO W TOYHO W3JIaraTh CBOM MBICIIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3PEHHS, BOCIPUHUMATH M
aQHAJIM3UPOBATh MHEHHUS COOECETHUKOB, MpHU3HABas IpPaBO JIPYroro
YyeJioBeKa Ha THOE MHEHHE.

[ [TpouzBouTh M3MepeHus HU3NUECKUX BEIUYUH U OLICHUBATh
TPaHUIIBI TOTPEUTHOCTEN U3MEPEHUH.

[ | [IpencraBnsaTe TpaHHULBl MOrPEIIHOCTEH HW3MEPEHUN IpH
MMOCTPOCHUH TPaPUKOB.

[ Bricka3piBaTh THUIOTE3BI I OOBSCHEHUS HAOJIOIaeMBbIX
SIBJICHU.

[ | IIpennarate MoOzI€NY SIBJICHUM.

[ VYka3bIBaTh TPaHUIIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.

[ | N3naratb OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM HAy4YHOM
KApTUHBI MUDA.

[TpuBOIUTH MpPUMEPHI BIUSHUS OTKPBHITUN B (PM3MKE Ha MpOrpecc B
TEXHUKE U TEXHOJIOTHH

IIPOU3BO/ICTBA.

m Vcnonws3oBarh MIHTEpHET /U1t moncka HHGOpMAIIHH.

1. Mexanuka

Kunematuka

[ [IpencraBisiTh MEXaHUYECKOE JABIDKEHUE Tella YpaBHEHHUSIMU
3aBUCUMOCTHU KOOPAMHAT U MPOEKIIUU CKOPOCTU OT BPEMEHHU.

[ [IpencTaBisiTh MeXaHHUYECKOE [BWKEHHE Tella rpaukamMu
3aBUCHUMOCTHU KOOPAUHAT U MPOEKIIUU CKOPOCTU OT BPEMEHHU.

[ Onpenensitb KOOPAMHATHI, MPONIACHHBIA IMyTh, CKOPOCTb U
yCKOpEHHue Teja Mo rpadukam 3aBUCUMOCTH KOOPJIUHAT U MPOEKIUN
CKOpPOCTH OT BpeMeHH. OnpenensiTh KOOPAUHATHI, IPONACHHBIHN MyTh,
CKOpPOCTh M YCKOpDEHHE Tella 10 YPaBHEHHSIM 3aBHCUMOCTH
KOOPAMHAT U MPOEKIUNA CKOPOCTH OT BPEMEHHU.

[ ] [IpoBOUTh CpPaBHUTENBHBIA  aHAIM3 PABHOMEPHOIO U
PaBHONEPEMEHHOT' O IBUKEHUH.

[ ] VYka3aTh UCHOJIb30BaHUE MTOCTYNATEIBHOTO U BpalaTEIbHOI'O
JIBIDKEHUH B TEXHHUKE.

[ [Ipuobperats oOnbBIT paboOTHl B TIpyMNIe C BBITOJHEHHEM
Pa3JINYHBIX COLMAIIBHBIX POJIEH.

[ Pa3paboTaTe BO3MOXKHYIO CUCTEMY JIEHCTBUN U KOHCTPYKIIUIO

AT SKCIICPUMECHTAJIBHOT'O OIIPEACIICHUA KHHEMATUYCCKUX BCIIMYNH.
Hpe)ICTaBJ'IHTB I/IH(I)OpMaI_II/IIO O BUJax ABMKCHUSA B BUIC Ta6J'II/II_U:>I.

3aKoHBI COXpaHeHHMS B
MeXaHUuKe

| HpI/IMCHHTL 3daKOH COXPAaHCHUA HUMITYJIbCa IJId BBIYUCIICHUSA
W3MEHEHUH CKOpOCTCﬁ TCJI IPU UX B3aHMOJICHCTBUSIX.
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[ | N3mepsats paboTy CWl ¥ M3MEHEHUE KUHETUYECKON SHEPruu
Tena.

[ Borancnare paboTy cuil M1 U3MEHEHNE KHHETHYECKON SHEPTUU
Tena.

[ Breruucnare MIOTEHIUAIBbHYIO JHEPTUI0 Tel B
IrPaBUTALOHHOM II0JIE.

[ Onpenensrsb IIOTEHIUATIBHYIO JHEPTHUIO yIpYyro

neGopMHUPOBaHHOTO Tea MO M3BECTHOW jaedopMarvy M KECTKOCTU
Tena.

[IpuMeHATh 3aKOH COXPAaHEHHs MEXaHUYECKOM DSHEpPruM IIpu
pacuérax pe3yJIbTaTOB B3aUMOJCUCTBHI TEl T'PaBUTALMOHHBIMU
CUJIaMU Y CWJIAMH YIIPYTOCTH.

[ VYKa3pIBaTh rpaHUIIbl IPUMEHUMOCTH 3aKOHOB MEXAHUKH.
Vkazarb y4eOHble JUCUUIUIMHBI, TPU HM3YyYEHUU  KOTOPBIX
VICIIOJIB3YIOTCSl 3aKOHBI COXPAHECHMUSI.

2. OcHOBBI MOJIEKYJIIPHON (PM3MKHM M TEPMOJAUHAMUKH

OcCHOBBI MOJIEKYJISIPHOM

KHHETHYeCKOH
HNneanbHbIl 123

TEOpHHU.

[ BbIONMHATE  9KCIIEPUMEHTHI,  CyXallhe O0O0OCHOBaHHIO
MOJIEKYJISIpHO - KuHeTndeckon teopuu. (MKT)

[ Pemate 3agauum ¢ TOpUMEHEHHEM OCHOBHOTO YpaBHEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH Ia30B.

[ OmnpenensaTs mapamMeTpsl  BellecTBa B Ia3000pa3HOM
COCTOSTHUM Ha OCHOBAHWUHU ypaBHEHUS COCTOSTHUS HJICAJIbHOTO Tasa.

[ Omnpenensats mapamMeTpsl  BellecTBa B Ta3000pa3HOM

COCTOSTHUM W TIPOUCXOJISIINE MPOIECCHI MO TpadrkaM 3aBHCUMOCTH
p(T),

(ver), p(Y)

[ WccnenoBars skcrepuMenTansHo 3aBucumocta p(T), VA7),
p?)) [IlpencraBnste TpadukaMu W30XOPHBIM, HM300apHBIH U
M30TEPMUYECKHUI TTPOLIECCHI.

[ BoyncnsaTe CpenHIO KHUHETUYECKYIO0 SHEPTHi0 TEIJIOBOTrO
JBUKEHHS MOJIEKYJI IO U3BECTHOM TeMIiepaType BellecTBa.

[ Boicka3biBaTh THUMOTE3bI 7S OOBSICHEHUS HaOII0JaeMBbIX
SIBJICHUI.

VYka3arb TpaHULBI NPUMEHUMOCTH MOJICNH «HUICANbHBIA Ta3» u
3akoHOB MKT.

OcHoOBBI
TEPMOIHUHAMUKH

| I/IBMepﬂTB KOJIMYECTBO TCIIJIOTHI B mpouneccax
TCILIOIICpECAAYH.
| PaccuuTeiBaTh KOJIHUYECTBO TCIIJIOTHI, HCO6XOHHMOﬁ JJIA

OCYLIECTBJIEHUS ~ 3aJaHHOTO  Ipolecca €  TeIUIoNepenadyei.
PaccunThiBaTh HM3MEHEHUS BHYTPEHHEW »Hepruu Ttei, palbory u
IepEeJaHHOE KOJIMYECTBO TEIUIOTHI C MCIOJIB30BAHUEM IIEPBOrO
3aKOHA TEPMOJUHAMUKHU.

PaccuuthiBaTh  paboTy, COBEpIIEHHYIO Tra3oM, @O TIpaduKy
3aBucuMoctu p (V).

[ Bbruncnare paboTy rasza, COBEpUIEHHYIO INPH H3MEHEHUHU
COCTOSIHMSL 10 3aMKHyToMy Lukiy. Beruucnare KIIJ[ npu
COBEpILIEHUH Ta30M pabOThl B MPOLECCAX U3MEHEHUS COCTOSIHMS 110
3aMKHYTOMY IMKIYy. OOBSCHATh NPUHLMIBI JCHCTBHUS TEMJIOBBIX
maiuH. [loka3zaTh poib QU3MKK B CO3JJaHUU M COBEPIIEHCTBOBAHUU
TEIJIOBBIX JBUTATENCH.
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[ Wznarath CyTh SKOJOTHYECKUX IpoOseM, OOYCIOBICHHBIX
paboToil TEIUIOBBIX IBUTATENEH U MpeIaraTh MyTH X PEIICHUSI.

[ ] Yka3aTh rpaHULbl IPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKH.
[ ] YMeTb BECTH [HUalior, BBICIYIIMBATh MHEHHE ONIOHEHTA,
y4acTBOBATh B JIMCKYCCHUHU, OTKPBITO BBIPAXKaTh M OTCTaMBATH CBOIO
TOYKY 3pEHHUSL.

Vka3zaTh  y4eOHbIE JUCHMIUIMHBI, TPHA HM3YyYCHHH KOTOPBIX
UCIOJIB3YIOT yueOHbIN MaTepuan «OCHOBBI TEPMOJIUHAMKI.

CpoiicTBa Napos,
JKHJKOCTeii, TBepabIX TeJ

[ | N3mepsaTe BIaXHOCTBh BO3yXa.

[ | PaccunThiBaTL KOJIHMYECTBO TEILUIOTHI, HEOOXOIMMON s
OCYILIECTBIICHHSI  Mpollecca TMEpPeXoja BEIIeCTBA M3  OJHOIO
arperaTHOro COCTOSIHHS B PYTO€.

[ | HccnenoBath  3KCIEPUMEHTAIBHO  TEIUIOBBIE  CBOMCTBA
BeliecTa. [IpuBOAUTH TpUMEpPHI KAMWUIAPHBIX SIBJICHUN B OBITY,
MIPUPOJIC, TEXHUKE.

[ | HccnenoBath MEXaHMYECKHME CBOWCTBA  TBEPABIX  TEI.
[IpumensTs pusnueckre MOHATHS M 3aKOHBI B YYEOHOM MaTepuaie
poeCCHOHATILHOTO XapaKkTepa.

Hcnonws3zoBate UHTEpHET U181 TOMCKA HHGOPMAITHH O pa3padoTKax u
MIPUMEHEHHSIX COBPEMEHHBIX TBEPJIBIX U aMOP(HBIX MaTepHazax

3. DJIeKTPOAMHAMUKA

JJIeKTPOCTATHKA

[ BBIYHCIIATE CHIIBI B3aMMOICHCTBHSI TOYCUHBIX DIICKTPHUICCKUX
3apsIoB.

B Bpuaucnars HanpsoKEHHOCTH AJIEKTPUUECKOTO MOJS OJTHOTO U
HECKOJIbKMX TOYEUYHBIX AJIEKTPUYECKUX 3apsoB. BeIUMCIATH
NOTEHLUAN 3JEKTPUYECKOTO TOJS OJHOTO U HECKOJIbKHUX
TOUEYHBIX AJIEKTPUYECKUX 3apsanoB. M3mepsaTh pa3HOCTDH

MOTEHLIUAJIOB.
[ W3MepsATh SHEPruio 3IEKTPUUECKOTO MO  3apsHKEHHOTO
KOHJIEHCATOopa.
[ BblYncnaTe 2HEPTHUI0 ANEKTPUYECKOro TMOJIs 3apsHKEHHOIO
KOH/IEHCATOopa.
[ | Pazpabotate TUTaH W BO3MOXKHYK CXeMy JCHCTBUM

OKCIICPUMCHTAJIBHOT'O OIPEACICHUA JJICKTPOCMKOCTH KOHACHCATOpa
u ,Z[I/I3J'ICKTpI/ILIeCKOI71 IIPOHUIAaEMOCTHU BEIICCTBA.

HpOBO,Z[I/ITB CpaBHI/ITCHBHHﬁ aHaJInu3 I'PaBUTAIMOHHOI'O u
QJICKTPOCTATHYCCKOI'O nojieu

ITocTosIHHBIN TOK

[ N3mepsaTs MOMIHOCTE AnekTpudeckoro Toka. Mamepsars 3/1C
U BHyTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA.
[ BoInonHATh pacy€Thl CUIIBI TOKA M HAMPsDKEHUN HA ydacTKax

anekTpudeckux nenei. OObSICHITh Ha IPUMeEpE IEKTPUUECKOHN 1enu
¢ nByms ucroynukamu Ttoka (DJ[C), B KakoMm ciy4yae HCTOYHUK
ANEKTPUYECKON IHEPruH paboTaeT B pexUME reHepaTopa, a B KaKoM
B PEeXUME OTPEOUTENS.

[ Omnpenensats TeMmmnepaTypy HUTH HakaluBaHus. V3mepsaTh
EKTPUUECKUH 3apsill AIIEKTPOHA.

[ ] CHuMaThb BOJIbTAMIIEPHYIO XapaKTEPUCTUKY JTHOJIA.

[ ] [IpoBOUTH CpPaBHUTENBHBIA aHANINU3 TMOJTYHPOBOAHUKOBBIX
JMOJI0B U TPHUOJIOB.

u Hcnonp3oBaTh MHTEPHET JUI  TNOUCKA HMH(OpPMALMU O
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MEPCICKTUBAX pa3BUTUMA HOJ'IprOBOI[HHKOBOfI TCXHUKU.
YcranaBiauBaTh IMPUIMHHO-CJICACTBCHHBLIC CBA3U.

MarnuTHble IBJICHUSA

[ W3mepATh MHIYKIUIO MAarHUTHOTO IOJIS. BBIUMCIATH CHUIIBL,

JEMCTBYIOLIME HA IPOBOIHUK C TOKOM B MarHUTHOM I10JIE.

[ | BpluucnaTe cuibl, NEUCTBYIOIIME HA JJIEKTPUYECKUU 3apsi,

JBUKYIIUICS B MATHUTHOM I10JIE.

[ UccnenoBath  sIBJI€HMSI  AJIEKTPOMArHUTHOW — MHAYKLIMH,

CaMOMHTyKI1H.

B Brbiuuciare 3Heprur0 MarHuTHOro mnoiiss. OOBSCHATH NMPUHLIMII
JICACTBUSA JICKTPOIBUTATENS.

[ OOBACHATD NPUHLMI JAEUCTBUS F€HEpaTOpa 3JIEKTPUUECKOTo

TOKa U

ANEKTPOU3MEPUTENBHBIX TPUOOPOB. OOBICHATh NPUHIUI JEHCTBUS

Macc-criekTporpada, ycKopuTenen 3apsyKeHHbIX YaCTHII.

[ | OOBACHATH pOJIb MArHUTHOTO TOJS 3€MJIM B JKH3HU

pacTeHMi, ’KUBOTHBIX, YEJIOBEKA.

[ [IpuBomuTe  mpUMeEpbl  MNPAKTUYECKOTO  NPUMEHEHUs

U3YYEHHBIX SIBJIEHUI, 3aKOHOB, IPUOOPOB, YCTPOICTB.

[ | [TpoBouTH CpPaBHUTEIbHBIN aHaJm3 CBOMCTB

AJIEKTPOCTATUYECKOTO, MAarHUTHOIO U BHUXPEBOTO AIIEKTPHUYECKHUX

TIOJIEH.

OOBbACHATP Ha NpUMEpPE MArHUTHBIX SBJICHUN, To4yeMy (U3HKY

MO>KHO paccMaTpUBaTh KaK «METaIUCIUILIIUHY.

4. Koysie0anus M BOJIHBI

Mexannueckue
KoJIe0anus

[ ] HUccaenoBath 3aBUCUMOCTD nepuojia KoJIe0aHui
MaTeMaTHUYeCKOr0 MasTHHUKAa OT €ro JUIMHBI, MacChl U aMILIUTYIbI
KOJIEOaHHUH.

[ | HccnenoBarh 3aBUCUMOCTH TIepHOJa KoJieOaHWN Tpy3a Ha
MPY>KUHE OT €r0 MAacChl U KECTKOCTH MPYKUHBI. BEIYUCIIATH epros
KOJI€OaHMI MaTEMaTUYECKOTO MAasTHHKA IO M3BECTHOMY 3HAYCHHIO
€ro JUIMHBL. BBIYuCIATH mepuoj KonebaHuid rpy3a Ha MPYKUHE IO
W3BECTHBIM 3HAYEHUSM €TI0 MacChl U KECTKOCTH NPy KUHBI.

[ | Bripabotath  HaBBIKM ~ BOCHPHUHHMATh, aHAJIW3UPOBATH,
nepepadaTeiBaTh U MPEIBSIBIATH MHPOPMAIMIO B COOTBETCTBUU C
IOCTAaBJIEHHBIMHM 3aJa4YaMHU.

[IpuBOAMTE MpPUMEPHI ABTOKOJICOATEIHHBIX MEXaHUYECKUX CHCTEM.
[TpoBoauTh KIaccubUKAIMIO KOJCOAHHUH.

Yupyrue BoJIHBI

[ W3mepsiTh AMHY 3BYKOBOWM BOJHBI 10  pe3yJIbTaram
HaOr0IeHNI MHTEP(EPEHIINU 3BYKOBBIX BOJIH.
[ HabGmrogate u  OOBSCHATH sBICHUS HHTEpdepeHIU U

I[I/I(i)paKI_II/II/I MCXaHHMYCCKHUX BOJIH.

Hpe)lCTaBJ'IHTB obmactu IMPUMCHCHUA YJIbTPa3ByKa W ICPCICKTUBLI
€ro HCIIOJIb30BAHHA B PA3JIUMYHBIX obnacTax HAayKH, TCXHUKH,
MCIUIINHC.

m Hznarate CYTb  3KOJIOTHYCCKUX HpO6J'ICM, CBA3aHHBIX C
BO3JCHCTBUEM 3BYKOBBIX BOJIH Ha OpraHU3M YCJIOBCKA.

DJIEKTPOMATrHUTHBIE
KoJIeOaHus

| Ha6J'IIO)IaTL OoCHJIJIOTpAMMBI  TAapMOHHWYCCKUX KoJIeOaHMI
CHJIbI TOKa B IICIIN.
| I/I3Mep$ITL BHCKTpOéMKOCTL KOHACHCATOpAa. I/IBMepHTB

WHIAYKTUBHOCTH KAaTYIIIKH.
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[ HccnenoBate  sIBIIGHHE  JJIEKTPUYECKOTO  PE30HAHCA B
II0CJIEIOBATEIbHOM LIEIN.

[ [IpoBOIUTH aHANOTHIO MEXIYy (PU3UYCCKHMH BEITUYHHAMH,
XapaKTEepPU3yIOIIMMH  MEXaHMYECKYI0 M DJIEKTPOMArHUTHYIO
KOJIeOATEIbHBIE CUCTEMBI.

[ | PaccuuThiBaTh 3HAUYECHHMS CHJIBI TOKA W HaNpsDKEHUsS Ha
3JIEMEHTaX LETH IEPEMEHHOTO TOKA.

[ | UccnenoBath  mpuHOMI — ACHCTBUS  TpaHcopmaropa.
HccenenoBats NpUHIUI AEUCTBUS T€HEPATOPA IEPEMEHHOIO TOKA.
Wcnonb3oBaTh UHTEPHET AJs MOMCKAa MHPOPMALMK O COBPEMEHHBIX
croco0ax nepeaayu EKTPOIHEPrUu.

DJIeKTPOMATrHUTHbIE
BOJIHBI

[ | OcymiecTBisATh paguonepenady u paguonpuém. MccnenoBath
CBOMCTBA DJICKTPOMAarHUTHBIX BOJIH C TIOMOIIBIO MOOHMIJIBHOTO
tenedoHa.

[ | Pa3BuBaTh 1IEHHOCTHOE OTHOIIEHHE K M3y4aeMbIM Ha ypOKax
bu3nKM 00bEKTaM U OCBAWBAEMBIM BUAM JESITEIBHOCTH. OOBICHATH
MPUHITUTINATIEHOE paznuuue TIPUPOIBI YIOPYrux u
AJIEKTPOMArHUTHBIX BOJH. M3/arath CyTh 2KOJOTHUYECKHX TPOOIIEM,
CBSI3aHHBIX C JICKTPOMArHUTHBIMU KOJICOAHUSIMU U BOJTHAMH.
OOBACHATP POJNb  DJIEKTPOMAarHUTHBIX BOJH B  COBPEMEHHBIX
HcCIIeIoBaHUSIX BeeneHHoMN.

5. OnTuka

IIpupona cBera

[ [IpuMeHsTh HA IPaKTHKE 3aKOHBI OTPAXKEHUS U IPEIOMIICHUS
CBETa MpU pEelIeHUH 3a1a4.

Onpenenars CieKTpaJibHbIE TPAHUIIBI YyBCTBUTEIBHOCTH
yenoBevyeckoro riaza. CTpouTh U300pakeHus MpeMETOB, aBacMble
JIMH3AMH.

[ | PaccuntbiBaTh paccTOSTHUE OT JIMH3BI 10 U300paskeHus

[ | peaMeTa.

[ | PaccunTthiBaTh ONTUYECKYIO CUITY JIMH3BI.

[ | N3mepsaTh HOKyCHOE pacCTOSHUE JIMH3BI.

VcnpIThIBaTh MOJIEIIM MUKPOCKOIIA U TEJIECKOMA.
Boanosbie CBOWCTBA | W Habmronate siBneHne wWHTEpPEPEHIMH AIEKTPOMArHUTHBIX
cBeTa BOJIH.

[ | Habmonate siBnenue nudpakiuuu 31eKTPOMAarHUTHBIX BOJIH.

[ | Habmonate siBeHNE MONSIPU3ALNN JIEKTPOMArHUTHBIX

[ | BOJIH.

[ | H3mepsaTe [MHY CBETOBOM BOJHBI 110 PeE3yjbTaTam

HaOmoneHus: sBjeHus uHTepdepeHuun. Habmogats sBICHHE
mudpakiuu ceeta. HaGmronate siBleHUE MOMSPU3ALMKE U TUCTIEPCUU
cBeta. HaxomuTh pa3nuuus M CXOACTBA MEXAY AU(MPAKIUOHHBIM H
JMICTIEPCUOHHBIM CIIEKTPaMHU.

[IpuBOAUTH TIpUMEpHI MOSBICHUS B MPUPOJE M HCIONH30BAHUS B
TEXHHUKE SIBIIEHUN uHTepdepeHnnu, Iudpakiuu, NOIsSpu3aliul 1
qucnepcun  cBeta. llepeuncnarb MeToAbl TO3HAHUA, KOTOPBIE
MCIIOJIb30BaHBI MPH M3YUYEHUH YKA3aHHBIX SBJICHUH.

6. D1eMeHTHI KBAHTOBOM (PM3MKH

KBanToBasi onTuka | HaGmonate  Qorosnekrpudeckuit  spdexr.  OOBACHATHL
3akoHbI CTOJIETOBA HA OCHOBE KBAaHTOBBIX IIPE/ICTABICHUN
] PaccunThIBaTh MAaKCHUMAJIbHYKO KHHETUYECKYKO SHEPIHIO
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AIIEKTPOHOB TpH (hoTodNEKTprUdIeckoM 3dekre.

[ Omnpenensite paboOTy BBIXOAA DJEKTPOHA 1O rpaduky
3aBUCUMOCTH MaKCHMaJIbHOM KAHETHYECKOU SHEPIrUu
(OTORIEKTPOHOB OT YacTOTHI cBeTa. M3mepsars paboTy BBIXO/a
AJIEKTPOHA.

[lepeuncnste TpUOOPHI YCTAaHOBKH, B KOTOPBIX IPUMEHSETCS
0e3nHEepIMOHHOCTH (oTodhDeKTa.

[ OOBACHATD KOPILYCKYJIIPHO-BOJIHOBOM JlyaJlu3M CBOMCTB
($OTOHOB.

OOBACHATH POJb KBAHTOBOM ONTUKM B Pa3BUTUH COBPEMEHHOU
GU3HKH.

duszuxka atoma

[ HaGmnronaTe nuHeivyaTsie CIIeKTPHI.

[ | PaccunTeiBaTh 4acTOTy M JUIMHY BOJIHBI HCITyCKa€MOT'O CBETA
IpU IEepexoJe aromMa BOJAOPOAA M3 OJHOIO CTallMOHAPHOIO
COCTOSIHMS B APYTOE.

[ OOBACHATD NPOUCXOXKACHUE JIMHEHYAaTOro CIeKTpa aroma
BOJIOPO/JIAa U Pa3JINYMS JIMHEWYATHIX CIIEKTPOB Pa3JIMYHbIX T'a30B.

[ | HccnenoBaTth nuHEMYATHIA CHEKTP.

[ | HccnenoBats mpuHITUT paOOTHI TIOMHHECIICHTHOM JIAMIIBI.

[ ] Ha6mronaTe n 00BACHITH MPUHIIAT ISHCTBHS JIa3epa.

[ ] [IpuBoANTE MpUMEPHI UCTIOIB30BAHUS JIa3€pa B COBPEMEHHOMN

HayKe U TEXHUKE.
Ucnonb3oBats MHTEpHET 17151 morcka HHGOPMAIMU O MEePCHEKTUBAX
MIPUMEHEHHSI J1a3epa.

Du3uKa AaTOMHOIO0 Apa

[ Hab6monates Tpeku anbha-yactuil B kamepe BuibcoHa.

[ PeructpupoBath siiepHble M3IYUYEHHS C MOMOIIBIO CUETUYHKA
I'eiirepa.

[ PaccuntbiBaTh SHEPIrHIO CBSA3M ATOMHBIX SIIEP.

[ Onpenensars 3apsa 1 MacCOBOE YUCIIO aTOMHOTO sIpa,

[ BO3HHUKAIOILIETO B Pe3yJIbTaTe paJlOaKTUBHOIO pacraja.

[ Boruncnsate SHEPruio, 0CBOOOXKIAIOIILYIOCS npu
pPaZAMOaKTUBHOM pacraje.

[ OnpenensTs NPOILyKThl AIEPHOMN peaKInH.

[ Boruncnate 3Hepruro, OCBOOOXKIAIOMIYIOCS MpPHU  SIEPHBIX

peakusax. [IoHMMaTh TPEUMYIIECTBA U HEAOCTATKH HCIOJIb30BaHHUS
ATOMHOM SHEPrUHU u HOHHU3UPYIOITUX U3ITyYeHU I B
IIPOMBIIIJICHHOCTH, METUIHE.

[ | W3narath CcyTh 3KOJOTMYECKMX MPOOJIEM, CBSI3aHHBIX C
OMOJIOTMYECKUM JCHCTBUEM PAIMOAKTUBHBIX H3JTyUCHHH.

[IpoBoauTh  KIACCHU(HUKAIMIO 3JIEMEHTAPHBIX YaCcTHIl IO HX
(Gu3nUecKkuM XapakTepucTHKaM(Macce, 3apsjay, BPEMEHH JKU3HH,
CIUHY U T.J.)

m [loHnMaTh 1IEHHOCTH HAy4HOTO TMO3HAHHMS MHpa HE BOOOIIE s
YeloBeYeCTBA B I1EJIOM, a Uil KaXJO0ro OOydaromerocs IJIWYHO,
[IEHHOCTh OBJIAJICHUSI METOJIOM HAYYHOT'O TO3HAHUS ISl TOCTUKEHHS
ycrexa B JJI000M BUJE MPAKTUYECKON JesITENbHOCTH.

7. 9BOJIIOIIUSI BCEJIEHHON

Crpoenne u pasBuTHE
Bcenennoi

[ | Hab6monate 3BE3abI, JIyHy © T1JaHeThl B TEJECKOIL.
HaOmronaTe collHEYHBIE MIATHA C IIOMOIIBIO TEJIECKOIIA U COTHEYHOTO
JKpaHa.
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[ | Ucnonp3oBare  MHTEpHET ans TOUCKAa  HM300pakeHUi
KOCMHUYECKHX 00bEKTOB M HH(POPMALIUU 00 UX OCOOCHHOCTSX

OOcyxnaTe  BO3MOXHBIE CIEHApUM  3BOJIOLMM  BceneHHOM.
Hcnonp3oBate HTEpHET Ui MOMCKAa COBPEMEHHON MH(POpPMALUHU O
pazButun Bcenennoil. OneHuBath WH(OpPMANHIO C TIO3UIUH €€
CBOWCTB: JIOCTOBEPHOCTh, 00BEKTHBHOCTD, ITOJIHOTA, aKTyaJIbHOCTh U

T.JI.
JBoJIOLHUSA 3BE3]. | BeruucnsaTs 3HEPTrHulo, OCBOOOKTAFOTITYIOCS npu
I'mnore3a TEPMOSIZICPHBIX PEAKITUSX.
NPOHCXOKICHHA [ ®opmynHupoBaTh MPOOIIEMBI TEPMOSIEPHON SHEPTETHKH.
Coneunoii cucremsl. [ | O6bscHAT Bausgare CONHEYHOM aKTUBHOCTH Ha 3€MITIO.

[ | [TonuMath poib KOCMUYECKUX UCCIIENOBAHUM, UX HAYYHOE U

SKOHOMHUYECKOE 3HAYECHUE.
OO6cyxaTh COBpPEMEHHBIE THMOTE3bl TpoucxoxiaeHus ConHedHon
CHCTEMBI.

7. YYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUEITPOTI PAMMbBI YYEFHOM JIUCITUILINHBI

Peanuzanust mporpaMMbl y4yeOHON JUCHMIUIMHBI TpeOyeT Haiuyus ydeOHoro kabuHera
¢buzuka.
O6opynoBanne yueOHOTO KaOMHETa!
pabouee MecTo MpernojaBaTes;
- KOMIUIEKT y4eOHOUM MeOenu st 00ydaroInXcs;
- KJIaCCHas JI0CKa;

Texuunueckue cpeacTsa 00ydeHHUs:
- KOMITBIOTEP;
- MyJIbTUMEIUHHOE 000pyJOBaHNE

Meroanueckune MaTepHaIb:
- HarJsgHble TOCOOHMS (KOMIUIEKTHI Y4YeOHBIX TaONuIl, IUIakaThl: «DU3WYECKUE BEIMYUHBI U
dbyHIaMeHTaNbHBIE KOHCTaHTBI», «MexmyHapogHas cuctema eauHun CHy», «llepuomnueckas
cucTeMa XUMHUYECKHX 3JieMeHTOB J[.M.MenpeneeBay, MOPTPEThl BHIIAIOIMINUXCS YICHBIX-(DU3UKOB U

ACTPOHOMOB);
- DKPaHHO-3BYKOBBIE ITOCOOUS;

- KOMILJIEKT 3JIEKTPOCHA0XKEeHU KaOuHeTa (PU3UKHU;

- IEMOHCTpAIMOHHOE 000pyI0BaHKe (00IIero Ha3HAYEHUS U TeMaTHYecKiue Ha0OphI);

- naboparopHoe o6opyroBaHue (00IEero Ha3HAYEHUS U TeMaThdecKrue Habophl);

- CTaTHYECKHE, TMHAMUYECKUE, IEMOHCTPAIIMOHHBIC H Pa3IaTOYHBIC MOJICIIH;

- BCIIOMOTaTeIbHOE 000PYI0BaHNUE;

- KOMIUIEKT TEXHHYECKOW JIOKyMEHTallud, B TOM YHCJIE TMaclopra Ha CpeiacTBa OOydeHus,
WHCTPYKIIUU TIO UX HCIIOIH30BAHHUIO M TEXHUKE 0€30MaCHOCTH.

8. PEKOMEHAYEMAS JIMTEPATYPA
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JIns cTyaeHToB:

HvmutpueBa B.®. Ousuka ans npodeccuil U CHENUANTBHOCTEH TEXHUYECKOTO MPOQHIIS:
yueOHUK JIsi 00pa30BaTENbHBIX YUPEKACHUH HAYAIBHOTO W CPEJHEro MPOQecCHOHATBHOTO
obpazoBanus - M.: 2019

Hmutpuea B.®. ®dusuka g npodeccuili U cHelManbHOCTEW TEXHUYECKOro MpOoduis:
y4eOHHMK s 00pa30BaTENbHBIX YYPESKICHUH HAYaIbHOTO M CPEeIHEro MpoecCHOHATHLHOTO
obpazoBanwus - M.: 2019

HmutpueBa B.®. ®usuka: y4eOHUK A1 CTYJEHTOB OOpa30BaTENbHBIX YUYPEKACHUN
cpenHero npodeccruoHanbHOro oopazoBanus - M.: 2018

Hmutpuea B.®. dusuka g npodeccuil U crnenuantbHOCTEN TEXHUYECKOro Mpoduiis.
CO6opHuk 3amau: yueOHOe mocobue sl 00pa30BaTENbHBIX YUpPEXKJACHUNH HAYaJIbHOTO U CPEIHEro
npodeccuonansHoro oopasosanus - M.: 2019

Hmutpuea B.®. dusuka g npodeccuili U crnenuagibHOCTEH TEXHUYECKOro MpOoQuIIs.
COopHuKk 3amau: yuyeOHOe mocobue /sl 00pa30BaTENbHBIX YUPEXKACHUNH HAYaJIbHOTO U CPEIHEro
npodeccuonanbsHOro oopasosanus - M.: 2018

Hmutpuea B.®. dusuka g npodeccuili U crnenuanibHOCTEH TEXHUYECKOro MpOoQuiIs.
KonTponbHble MaTepuanbl: ydeOHble IMOCOOHMS JUIsl YYpEeXJEHUN HadyalbHOTO M CpEIHEro
npodeccuoraibHOr0 o0pazoBanus/B.®.[Imutpuena, JI..Bacunses. -M.: 2019

Hmutpuea B.®. dusuka g npodeccuili U crnenuanibHOCTEH TEXHUYECKOro MpOoQuiIs.
JlaGopaTopHBIN TPAKTUKYM: ydeOHbIE TOCOOHWS s YYPEKICHUHW HAYaIbHOTO U CPEIHETO
npodeccuoraibHOro oopazoBanus/B.d.[Imutpuesa, A.B.Kopxyes, O.B.Myprazuna. - M.: 2020

KacesnoB B.A. UnmoctpupoBannsiii Atiac o ¢usuke: 10 kmace.- M.:2020

KacesnoB B.A. UnmoctpupoBannsiii Atiac o ¢usuke: 11 kmace. - M.:2020

Jlns mpenogaBareneil:

Koncturynus  Poccmiickoit  ®depepanuu  (MpUHATA  BCEHAPOJHBIM — T'OJIOCOBAaHUEM
12.12.1993) (¢ yyeTom mompaBok, BHeceHHbIX 3akoHamMu P® o monpaskax k Koncruryuu PO ot
30.12.2008 N 6-®K3, ot 30.12.2008 N 7-®K3) // C3 P®. - 2009. - N 4. - Crt. 445.

06 obpazoBanum B Poccuiickoit deneparuu: denep. 3akoH ot 29.12. 2012 Ne 273-D3 (B
pen. ®enepanbubix 3ak0HOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-@3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, or 03.02.2014 Ne 15-®3, or
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECCHHBIMHU
®enepanbHbIM 3aKOHOM OT 04.06.2014 Ne 145-D03).

@denepalibHbIl TOCYNAapCTBEHHBIH 00pa30BaTENbHBIN CTaHAAPT CpeaHero (MOJHOrO)
o0rmiero o0pa3oBaHUs, YTBEPKACHHBIN MpukazoM MunoOpHayku Poccun ot 17 mas 2012 1. Ne
413. 3apeructpupoBano B Muntocte PO 07.06.2012 N 24480.

ITpuka3 MunoOpnayku Poccun ot 29 nexabps 2014 r. Ne 1645 « O BHeceHUN U3MEHEHUH B
npuka3 MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit @eneparun ot 17 mas 2012 r. Ne 413
«O0 yTBepxkIeHUN (enepaabHOrO TOCYIApPCTBEHHOTO 00pa30BaTENIbHOTO CTaHAAPTa CPETHETO
(momHOTO) 00I1IETO 00pa30BaAHUMY.

PexoMenganu mo opraHu3aify MOJIyYeHHUs CpelaHero oOIiero oopa3oBaHUs B IMpenenax
OCBOCHMS 0Opa30oBaTENbHBIX MPOTPaMM CpEAHEro MpodeccCHOHATbHOrO 0o0pa3oBaHMA Ha 0aze
OCHOBHOTO 00Iero o0pa3oBaHusi C Y4YeTOM TpeOOBaHHMH (QenepalbHbIX TOCYAapCTBEHHBIX
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00pa3zoBaTEeNbHBIX CTAHAAPTOB W TMOJy4YaeMoill mpodeccuu WM CIEUUATBHOCTH CPEIHEro
npodeccuoHaIbHOro o0pazoBanus (mucbMo JlemapraMeHTa rocyIapCTBEHHOM MOJUTHKHU B chepe
moAroToBku padouunx kaapos u JIITO Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

O06 oxpane okpyxkatomieil cpensl : ¢enep. 3akoH ot 10.01.2002 Ne 7-®3 (B pem. oT
25.06.2012, c u3m. ot 05.03.2013) // C3 P®D. - 2002. - Ne 2. - Cr. 133.

Hmutpuea B.®. ®usuka angd npodeccuil U CrnenualbHOCTEN TEXHUUYECKOTO MPOQUIIS:
y4eOHHMK sl 00pa3oBaTENbHBIX YYPEKICHHH HAYaIbHOIO M CPEIHETr0 MpOo(eCCHOHATHLHOIO
obpazoBanwus - M.: 2019

HmutpueBa B.®D. 3amaum mno ¢Qusuke: ydeOHOE mocoOue st  00pa3oBaTEIIbHBIX
yUpexJIeHUN cpeHero npogeccuoHaabHoro oopazosanus - M.: 2018

Hmutpuea B.®. ®usuka ans npodeccuil W cnenuaIbHOCTEH TEXHUYECKOIO MpOoQuIIs.
KonTponbHble MaTepuanbl: y4deOHble IOCOOMS ISl YYpPEXKACHUH HAdyadbHOTO U CpPETHEro
npodeccuonansHoro oopazosanust/B.d.Imutpuesa, JI.N.Bacunbes. - M.: 2019

Hmutpuea B.®. ®usuka ansd npodeccuil U crnenuanbHOCTEH TEXHUYECKOro MpoQuis.
JlabopaTopHbIil MNpakTUKyM: ydeOHbIE MOCOOUS Ul YYpEXKJAECHUNH HAdaJbHOTO M CpPEIHEro
npodeccuonansHoro oopazosanus/B.®. Imutpuena, A.B.Kopxyes, O.B.Myprasuna. - M.: 2020

Hmutpuea B.®. ®usuka mans npodeccuil U cnenuaabHOCTEH TEXHUYECKOro Mpoduis.

Metoauueckue pEeKOMEHIaluu: METOJINYECKOE

nocobue/B.®.JImutpuena, JI.U.Bacunses. - M.: 2020

Hmutpuea B.®. ®Ousuka ans npodeccuil U CrnequalbHOCTEH TEXHUUYECKOTO MPOQUIIs:
y4eOHUK Ji1 oOpa3oBaTeNbHBIX YUYPEXKACHUH HAYalbHOTO U CPEAHEro MNpodecCHOHaIbLHOTO
oOpazoBanus (DJIEKTpOHHOE TIpHIokeHue). - M.: 2020

KacesinoB B.A. ®usuka. 10 k1. YriryOnieHHbIN ypoBeHb: yueOHuK. - M.:2019

KacesinoB B.A. ®usuka. 11 k1. YrinyOneHHbll ypoBeHb: yueOHUK. -M.:2019
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