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Pabouas mnporpamma yueOHOW aucuumiauHbl «®Puszuka» paszpaboTraHa B
coorBeTtcTBUM ¢ TpeboBanusiMu OI'OC CIIO no cneumansHoctn 15.02.09
«AJITUTUBHBIE TEXHOJIOTMM», YTBEPKAEHHOrO MpuKa3oM MuHHcTepcTBa 00pa30BaHUs
u Hayku PO or 22.12.2015 N 1506 (pexa. or 01.09.2022), pekoMeHIAIMSIMH
MunuctepcTBa npocBeiieHuss PO no peanusanuu cpeaHero oOiiero oopa3oBaHUs B
npeaesax OCBOEHUs 00pa3oBaTEIbHOM MNPOrpaMMbl CPEAHEr0 MPOPECCUOHAIBHOIO
oOpazoBanusa ot 01.03.2023 r. Ne 05-592 u npumepHOil mporpamMMon
oOmeoOpa3zoBarenbHO y4eOHOM aucuMIUIMHBL «DPu3nka» 178 NpodhecCUuOHATbHBIX
oOpa3oBaTeIbHBIX OpraHu3aluii, pekoMeHa0BaHHbIX DenepanbHbIM rocy1apCTBEHHBIM
OIOXKETHBIM 00pa30BaTEIbHBIM YUPEKIACHUEM JTOMOJHUTEIBHOTO MPOdECCUOHATBHOTO
obpazoBanus «HCTUTYT pa3BuTUs mpodeccuonansHoro odpazoanus» (OPI'BOY AITO
«PIIO») B KayecTBe MPUMEPHBIX NPOrpaMMbl IS pealu3aludd OCHOBHOMU
npodeccroHaabHOi oOpazoBaTenbHON nporpamMmbl CIIO Ha 6aze OCHOBHOrO 0OO0IIETO
oOpa3zoBaHus ¢ morydeHueMm cpeaHero obmiero odpazoanus (IIporokon Ne 14 ot 30
HOs10pst 2022 1.)
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1. TACHOPT PABOYEN TPOT'PAMMBI YYEFHOU JUCIIUTIJINHBI
OVY .13 «®du3uka»

1.1. O6aacThr NpUMeHeHHs NPOrPAMMBbI

PabGouas mporpamma y4ueOHOW NUCHUIUIMHBI «DU3UKA» SBISIETCS YaCTHIO MPOTPAMMBI
MOATOTOBKHU crienuanuctoB cpennero 3BeHa (nganee — IIIICC3) B coorBerctBUM ¢ PI'OC
CIIO no cnenunanpHOCTH 15.02.09 « AU THBHBIE TEXHOJIOTHI.

1.2. MecTo yuyeOHol qucuuniaunbl B crpykrype IHHIICC3
VYuebnas nucuuruinHa «dusnka» Bxoaut B odeoopazoBarenbubiid ki [ITCC3.

1.3. Llenau u TpeboOBaHMS K pe3yJibTaTaM OCBOEHUS JUCHHUILIUHBI

ConepmaHI/Ie IMporpaMMabl y‘I€6HOﬁ JUCHUITIINHBI «DusukKa HAIIPpaBJICHO Ha
AOCTUIKCHUC CIICAYIOIINX ueﬂeﬁ:

— (opmupoBarne y oOydarolmIuXcs YBEPEHHOCTH B IICHHOCTH 0Opa3oBaHMUS,
3HAYMMOCTH (DPU3UYECKUX 3HAHWW JJIT COBPEMEHHOTO KBAITM(HUIIMPOBAHHOTO CIEIHATUCTA
NPY OCYIIECTBICHUH €T0 MPO(PECCHOHAIBHON NeATeIbHOCTH;

— (QopMHpOBaHHE €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH;

— OBJaZieHUE CcHelupUYecKol CUCTeMOW (PU3NYECKUX TOHSTHH, TEPMHUHOJIOTHEH U
CUMBOJIMKOM;

— OCBOEHHUE OCHOBHBIX (PU3MUYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

— OBJIaJICHUE OCHOBHBIMU METOJAMU HAYYHOT'O MO3HAHUS MPUPOJIbI, UCIIOJIb3YyEMbIMU B
¢usuke (HaOmoneHHE, OINUCAaHHWE, W3MEpPEHHE, BBIIBIDKEHHE THIIOTE3, MPOBEICHUE
HKCIIEPUMEHTA);

— OBJIAJICHME YMCHHSAMU 0OpabaThiBaTh JaHHBIE OKCIEPUMEHTa, OOBICHATH
MIOJTYYECHHBIE PE3YNIbTAThl, YCTAHABIUBATH 3aBUCUMOCTH MEXIY (QU3MYECKUMU BEITMYMHAMU
B HAOJIIOIa€MOM SIBJICHHH, JI€JIaTh BHIBOIBI,

— (QopMupoBaHre YMEHHUS peniaTh GU3NUECKUe 3a]a4H PA3HBIX YPOBHEH CII0KHOCTH;

— pa3BUTHE T[IO3HABATENIBHBIX HWHTEPECOB, HWHTEUICKTYaJbHBIX M  TBOPYECKUX
CrocoOHOCTE B Tmpolecce MNpuoOpeTeHUsT 3HAHUW C HUCIOJIB30BAaHUEM  Pa3IUYHBIX
HMCTOYHUKOB MH(POPMAIIMH U COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA;

— yMeHu# GopMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO TTO3UIMIO TI0O OTHOIIECHUIO K
bu3udeckoi nHpopManKu, IoJIy4aeMOi U3 pa3HbIX HCTOYHUKOB,;

— BOCIIUTAHHUE YYBCTBA TOPJOCTHU 32 POCCUICKYIO (DU3UYECKYIO HAYKY.

OcBoenue kypca «Pu3nkay MpeanoaracT pelnieHue CIeayonnX 3a1a4:

— mpuobpeTeHue 3HaHWK O (yHIAMEHTANBHBIX (U3MYECKUX 3aKOHAX, JIEKAIIUX B
OCHOBE COBPEMEHHOW (PU3NYECKON KapTHUHBI MHUpa, MPUHIIUIIOB JACHCTBUS TEXHUUYECKHUX
YCTPOWCTB U MPOM3BOACTBEHHBIX IMPOIIECCOB, O HAWOOJIee BAXKHBIX OTKPBHITHSIX B OOJACTH
(bu3HUKYM, OKa3aBIINX OMPEACIIAIONICE BIUSHIE HA PA3BUTHE TEXHUKH M TEXHOJIOTHH;

— MOHWMaHWe (U3MYECKOW CYIIHOCTH SBJICHHUHA, TPOSBIISIONINXCS B paMKax
MIPOU3BOJICTBEHHOM JIEATETLHOCTH;

— OCBOGHHE CMOCOOOB WCIMOJNB30BAaHUS  (OU3MYECKUX 3HAHWA JUISI  PEIICHUS



MPAKTUYECKUX M MPO(ECCHOHANBHBIX 3a/Ja4, OOBSICHEHUS SBJICHUN NPUPOJBI, ACHCTBUS
TEXHUYECKUX MPUOOPOB U YCTPOUCTB, oOecreueHusi 0€30MacHOCTH MPOU3BOACTBA U OXPAHBI
MIPUPO/IBI;

— ¢dopMupoBaHUE YMEHUN pelarh Yy4eOHO-MpaKTUYECKUE 3ajayu  (U3UYECKOTo
coJiep KaHusl ¢ Y4ETOM MPOPECCUOHATIBHON HAINIPaBIEHHOCTH;

— npuoOpeTeHue ONbITa MO3HAHUS M CAMOTIO3HAHUS; YMEHUIN CTaBUTh 3a/1a4d U PellaTh
po0JieMbl ¢ Y4ETOM NMPOodheCCHOHAIBLHOM HANTPaBIECHHOCTH;

— (QopMupoBaHHEe YMEHHMH HCKaTh, AHAJIMU3UPOBATH W 00padaThiBaTh (HUIUUYECKYIO
nHpopMaiuio ¢ ya€ToM npodecCuoHaIbHON HANIPaBIEHHOCTH;

— MOATrOTOBKAa OOyYaroUIMxcsi K YCIEUIHOMY OCBOCHHIO AUCIUIUIMH W MOJYyJeH
npodeccuoHaIbHOrO IUKiIa: (OpMUpPOBAHME y HHUX YMEHUH U ONbITa JEATEIbHOCTH,
XapaKTepHbIX i mpodeccHii / TOIKHOCTEN CayX)alluX WA CHeUaIbHOCTEN, MOTy4yaeMbIX
B IIpo(heccroHaIbHbIX 00pa30BaTENbHBIX OPraHU3aIUsIX;

— MOATrOTOBKAa K (OPMHPOBAHUIO OOIIMX KOMIETEHLIMA OyJyliero crenuaiiucTa:
caMmo00pa3oBaHusl, KOMMYHUKAIIMM, MPOSBICHUS TPaXIaHCKO-MATPUOTHUYECKON TMO3UIIUH,
COTPpYJHUYECTBA, TMPUHITUS pEUICHUM B CTAaHJAPTHOM W HECTAHJIAPTHOW CUTYyaIMsIX,
NPOEKTUPOBAHUA, TMPOBEACHUS (DU3UUECKUX H3MepeHul, 3(PPeKTuBHOrO U OE30MaCHOIrO
UCIIOJIb30BAHUS PA3JIMUHBIX TEXHUYECKUX YCTPOMCTB, COOJIOJEHUSI MPaBUJI OXPaHbI TpyAa
pu pabote ¢ Gu3nIeCKUMU MPUOOpaMu U 000PYI0BAHHUEM.

Oco0OeHHOCTh (pOpMUPOBAHUS COBOKYITHOCTH 3a/ad M3yueHUs (U3MKU NI CHUCTEMBI
cpenHero npodeccuoHaIbHOr0 00pa30oBaHUs 3aKIIOYAETCs B HEOOXOJIMMOCTH pean3alluu
npodeccuoHaIbHOM HANpaBIEHHOCTH peIllaeMblX 3ajad, ydéra ocoOeHHOCTell cdepbl
JEeSTENBHOCTH OYIYIIUX CHEIUATHCTOB.

N3yuenne JUCHUIUIMHBL ~ HampaBieHo Ha (GOpMHpOBaHUE  OOIIMX
KOMIIETEHITUH

OK 01. BseiOupath cmnocoObl pemieHus 3agad Mpo(ecCHOHATBHON JesTEeNbHOCTU
IPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBPEMEHHbBIE CPEICTBA IOMCKA, aHAIM3a W HHTEPHpPETAIUU
uHbOpMaIK U HHPOPMALIMOHHBIE TEXHOJIOTUHU JJIs BHIMIOJHEHUS 3a7a4 mpodeccruoHanbHON
NEeATEIbHOCTH;

OK 03. IInanupoBaTh H pealM30BBIBATH COOCTBEHHOE TpodeccHoHaIbHOE U
JUYHOCTHOE Pa3BUTHE, MPEAINPUHUMATEIBCKYIO IEITEIbHOCTh B MpodeccuoHaNbHOU cdepe,
MCITIOJIb30BaTh 3HAHUA 10 (PMHAHCOBOM TPAMOTHOCTH B PA3NIUYHBIX )KM3HEHHBIX CUTYAIUSX;

OK 04. DddexTnBHO B3aUMOACHCTBOBATH U pa0OTaTh B KOJJIEKTUBE M KOMAH/IC,

OK 05. OcyiecTBIATh YCTHYIO U MHUCbMEHHYIO KOMMYHHUKAILIMIO Ha TOCYAapCTBEHHOM
a3pike Poccuiickoit @enepanuu ¢ y4eTOM OCOOEHHOCTEH COLMAIBbHOIO U KYJIBTYPHOI'O
KOHTEKCTa;

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXAIOLIEH Cpeabl, pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00 M3MEHEHUU KJIMMaTa, MPUHLUIBI OepexIMBOrO MPOU3BOJICTBA,
3¢ (HEeKTUBHO NECTBOBATH B YPE3BBIUAWHBIX CUTYAIUSX.

B pe3ynbTaTe 0CBOCHMS JUCHMIUTMHBI 00 yYaIOIIUNCS T0KEH 3HATD:
— CMBICIT TIOHATUW: (U3WYECKOEe SBJICHHUE, THUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJICHCTBUE, OJJICKTPOMAarHUTHOE TI0JIe, BOJIHA, (POTOH, aTroM, aTOMHOE SJIpo,



MOHU3UPYIOIINE U3TYyUEHUS;

— CMBICI (PU3NYECKUX BEJIMYUH: CKOPOCTh, YCKOPEHHUE, Macca, CUJla, UMITYJIbC, padoTa,
MEXaHUYeCcKasi DJHEprusi, BHYTPEHHSSA DSHEpPrus, aOCOJIIOTHAsI TeMIlepaTypa, CpeIHss
KMHETUYECKasl SHEpPrus 4YacTHI] BEIIEeCTBA, KOJMYECTBO TEIUJIOTHI, 3JIEMEHTapHBIN
JIIEKTPUYECKUH 3apsif;

— CcMbICT (PU3MYECKUX 3aKOHOB KJIACCHYECKOM MEXaHHMKH, BCEMHPHOTO TITOTEHUS,
COXpPAaHEHHUS DHEpPruM, HUMIIyJIbCca M  JJIEKTPUYECKOrOo  3apsja, TEPMOAUHAMUKH,
ANEKTPOMArHUTHOM UHAYKLIUHU, poTodPdeKTa;

— BKJIaJl POCCHUHCKHX M 3apyO€XHbIX YUEHBIX, OKa3aBIIMX HauOOJbIlIee BIUSHHE Ha
pa3BUTHE PUKKHU.

B pe3ynbTaTe ocBOCHUS JUCHUIUIAHBI 00 yHAIOIIUICS TOJDKEH YMETh:

— TMPOBOJUTHL HAOIIOJEHUS, TJIAHUPOBATh M BBINOIHATH IKCIIEPUMEHTHI, BBIJIBUTATh
TUTIOTE3bl U CTPOUTH MOJIEIH, MPUMEHSTh MOJTyUYeHHbIC 3HAHUA 10 (U3UKE JJIs1 OOBSICHEHUS
pa3zHOO0Opa3HbIX (U3UYECKUX SIBICHUN U CBOWCTB BEIIECTB;

— TMPAKTUYECKH UCTOJIH30BaATh (PU3MYECKUE 3HAHUS,

— OILICHUBATb JJOCTOBEPHOCTH €CTECTBEHHO-HAYYHOW HH(MOPMAIINH;

— HCIOJIb30BaTh MPUOOPETCHHBIC 3HAHMS M YMEHHMS JUIS PEHIeHUS MPAKTUICCKUX
3alay  TOBCEAHEBHOM JkKM3HH, oOecreueHuss Oe30MacHOCTH COOCTBEHHOM  KHM3HH,
palMOHATIBHOTO MPUPOJIONOJIb30BAHUS U OXPAHBI OKPYKAIOIIEH CPEbI;

— OIKUCHIBaTh U OOBSACHATH (PU3MUECKUE SIBICHUS M CBOMCTBA TEJ: CBOMCTBAa Tra3oB,
KUIOKOCTEW W TBEPIABIX TEJ; DBJEKTPOMAarHUTHYIO HMHAYKIUIO, paclpoCTpaHEHUE
ANEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIyYEHUE M IMOIJIOLIEHHUE CBETA
atomoM; hoTodddexT;

—  OTJMYaTh TMIOTE3bl OT HAYYHBIX TEOPUIA;

— JIeJIaTh BBIBOJIBI HA OCHOBE SKCIIEPUMEHTAJIbHBIX JaHHBIX;

— [PUBOAUTH MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOACHUS U SKCIIEPUMEHT SIBIISIOTCA
OCHOBOW JJIsI BBIABWKECHHSI THUIIOTE€3 U TEOPUH, IMO3BOJIAIOT IPOBEPUTh HCTUHHOCTH
TEOPETUYECKUX BBIBOJIOB; (hU3MUECKasi TEOpHUs IACT BO3MOXKHOCTh OOBSICHSATH W3BECTHBIC
SIBJICHUS TIPUPOJIBI U HAYUHBIE (DAKTHI, TPEICKA3BIBATH €II1¢ HEU3BECTHBIC SBJICHUS,

— TMPUBOAUTH MPUMEPHI MPAKTHUECKOTO HCTIOIB30BaHMS (PU3MUECKUX 3HAHUMN: 3aKOHOB
MEXaHUKH, TEPMOJWHAMHKNA U DJIEKTPOJAMHAMUKH B SHEPreTUKE; pa3IMYHbIX BUIOB
ANEKTPOMArHUTHBIX W3JIYYEHUW I Pa3BUTUSA PAAMO U TEIEKOMMYHHUKAIUMH, KBAaHTOBOM
(bu3MKYU B CO37aHUU SACPHON YHEPTETUKHU, JTA3€POB;

— BOCHOPHUHUMATh M HA OCHOBE IOJYYEHHBIX 3HAHUU CaMOCTOSITEIBHO OLICHUBATH
uHpopmarmio, coxepxairytocss B coobmenusx CMU, MHtepHeTe, Hay4yHO-TIOMYJISPHBIX
CTaThAX;

— TMPUMEHSTH MOJYYCHHBIC 3HAHUS JJI peieHus] (U3MIECKHUX 3a/1ay;

— OompenensaTh XapakTep puzudeckoro mporecca mno rpaduky, Tabnuie, Gopmyre;

— U3MEpATh pAn (PU3NUECKUX BEIWYUH, MPEICTABIAS Pe3ylbTaTbl M3MEPEHUU C
YYETOM HUX IMOTPEMIHOCTEM.



1.4. KoiuyecTBO 4YacoB Ha OCBOeHHE TMPOrpaMMbl JUCHMILIMHBI
MakcumanibHOM yueOHOM Harpy3ku oOy4aromierocst — 180 yacos, B TOM yucie:
o0si3aTeNbHOM ayAUTOPHOU ydeOHOW Harpy3ku oOyuaromierocst 168 uwacos;
MPOMEXKYTOUHAs aTTecTanus 6 4acos;

KOHCYJIbTALIUH 6 4acoB.



2. CTPYKTYPA U COJAEP KAHUE YYEFHOM JUCHUILIMHBI

2.1. O0bem yueOHOM TUCUMILUIMHBI U BU/IbI Y4eOHOIl padoThI

Oo0bem

Bup yuyeoHo# padoTnl
4acoB

O0bem 00pa3zoBaTeILHON MPOrPaMMbl 180

B TOM YHCJIC.

TEOPETHUYECKOE 00yUCHHE 84

MPaKTUYECKUE 3aHATHS, B TOM YHCIIE B (hOpMe TPaAKTUUECKOM 84
MOJATOTOBKH

CaMOCTOATCIIbHAA pa60Ta

KOHCYJIbTallUN

OO O

IMPOMCIKYTOUHAA ATTCCTAIIUA B q)opMe 9K3aMCHa




2.2.

TemaTnyeckunii IVIaH U COAEPKAHUE Y4eOHOM AMCHUIIMHBI «DU3HUKA))»

HaumenoBanue Coaepsxanue yueOHOro marepuaJa, ijadoparopHsie padorbl 1 O0bém Kozpt Y4ebHo-
pa3aesioBH TeM NPaKTHYeCKHe 3aHATHS, CAMOCTOSITEIbHAA padoTa B KOMINeTeHIHH, | peroauy
o0yuyaromuxcs, KypcoBasi padora (IIpoeKr) gacax | POPMHpOBaHM ecKoe
IOKOTOPBIX obecney
CIOCO0CTBYET eHHe
3JIeMeHT
NMPOrpamMMabl
1 2 3 4 5
Beexenne. Conepxanue y4e0HOro marepuasia 2 OK 03 1-9
®uzuka — (QyHgamenTanbHas Hayka o mnpupone. EcrecTBeHHO-
©uznka u METOALI HAay4YHbIA METOJ TIO3HAaHMS, €ro BO3MOXHOCTH U TPaHMILBI OK 05
Hay"qHOTO OPUMEHUMOCTH. ODKCIIEPUMEHT W TEOpHs B MPOLECCE TMO3HAHUS
TTOSHAHML npupoabl. MojenupoBanue GU3NYECKUX SIBICHHUM U mpolieccoB. Pob
DKCHEPUMEHTA M TEOPUHM B TMPOLECCE IO3HAHUSA MPUPOJBIL.
duznueckas BeJIMYMHA. dusznueckne 3aKOHEIL. ['panubr
NPUMEHUMOCTH  (PU3MUECKUX 3aKOHOB MW Teopuid. [lpuHnmm
cootBetcTBHs. [loHsATHE O hU3MUeckoi kapTuHe Mupa. [lorpemHocTn
U3MepeHni (HU3NYECKUX BEIUYNH.
Pa3nen 1. 36
MexaHuka
Tema 1.1 Conepxanue yue0HOro Mmatepuasia 6 OK 01 1-9
MexaHnueckoe JBUKEHHE W €ro BUAbl. MarepuanbHas TOYKa.
OcHoBLI CkansipHbIE ¥ BEKTOpPHBIC (Pu3nyeckne BeIUUUHBL. OTHOCUTEIHHOCTH OK 02
KHHEMATHKH MexaHuyeckoro  nBwxkeHusa. Cucrema  otcuera.  [IpuHumn OK 04
orHocutenbHocTH lammies. CroocoObl  ONmMCaHWSA  JIBHKCHUS. OK 05
Tpaekropus. Ilyte. Ilepememenue. PaBHOMEpHOE NpsIMOIMHENHOE OK 07

npuxkeHue. CkopocTb. YpaBHEHHE JIBWKEHUS. MrHOBEHHass U




CpelHssA CKOpPOCTH. YcCKopeHue. lIpsAMonvMHenHOEe [BUKEHUE C
IIOCTOSIHHBIM YCKOPE€HUEM. JIBHKEHHE C IIOCTOSIHHBIM YCKOPEHUEM
CBOOOJHOrO majcHus. PaBHOMEpHOE  JBWKEHHUE TOYKH  TIO
OKPYKHOCTH, YIJIOBAasi CKOPOCTb. LIEHTpOCTpEMUTENBHOE YCKOPEHUE.
KunemaTuka abCoJIIOTHO TBEPAOIO TeNa.

Tema 1.2 Conep:xanue y4eOHOro MaTepuaJia 6 OK 01 1-9
OcnopeI OcHoBHas 3agaya auHamukd. Cuia. Macca. 3akoHBI MEXaHUKH OK 02
ANHAMHKH Herorona. Cunbel B mpupoge. Cuna TSKECTH M CHJIA BCEMHPHOIO OK 04
TATOTEHUA. 3aKOH BceMUpHOro TsiroreHus. IlepBas kocMuueckas
ckopocTh. [IBmkenue miaHeT U Maibix Ted COJHEYHOW CHUCTEMBI. OK 05
Bec. HeecomocTh. Cuiibl ynipyroctu. Cuiibl TpEHUS. OK 07
Tema 1.3 Coaep:xkanue y4eOHOro MaTepuaJia 4 OK 01 1-9
3aKoHBI Nmnynsc Tena. MMmynsC cuiibl. 3aKOH COXPaHEHMsSI HMMITYJIbCA. OK 02
COXpaHCHMHA B PeaktuBHOEe gBWKeHHMe. MexaHnuueckas paboTa W MOITHOCTb. OK 04
MEXaHMKe Kunernueckas sneprus. [loTeHnmanbHas sHeprusi. 3aKOH COXpaHEHUS
MEXaHM4YeCKOW »Hepruu. Pabora CHIIBI TSXKECTH U CHIIBI YIPYTOCTH. OK 05
KoncepBatuBHbeie cwibl. [IpuMeHeHHE 3aKOHOB  COXpaHECHUS. OK 07
Hcnonb3oBanue 3aKOHOB MEXAHWKU [JIi OOBSCHEHUS JABUKCHUS
HEOCCHBIX TEeN M JJs Pa3BUTHS KOCMHUYECKUX HCCIIECIOBAaHUM,
CpaHUIBl TTPUMEHUMOCTH KIIACCHYECKOM MexaHuku. [IpakTmueckoe
npuMeHeHHe (QU3NYECKUX 3HAHWW B TIOBCEIHEBHOW KU3HU IS
UCIIOJIb30BAHUS MPOCTBIX MEXaHHU3MOB, UHCTPYMEHTOB,
TPAHCIIOPTHBIX CPEJCTB.
IIpakTH4eckoe 3aHATHE 20 OK 01 1-9
3aKOHBI COXpPAaHEHUS] B MEXaHHKE. OK 02
Kunemaruka. Pemenune 3anau «PaBHOMEpHOE TBUKECHUE. OK 04
3akOoHBl COXpaHEHUsT B MexaHuke. Pemienue 3amay  «3aKOHBI OK 05

COXpaHCHHUA B MCXAHHUKCEC)).

OK 07




Paznea 2. 28
MoiexysipHast
(pusuka n
TEPMOAMHAMMKA
Tema 2.1 Conep:xxanue yueOHOro Mmarepuaia 6 OK 01 1-9
OCHOBBI OCHOBHBIE  TOJIOKEHUS  MOJIEKYJSIPHO-KMHETHYECKOM  TEOPHH. OK 02
MoJIeKysipHO - | Pa3Mephl 1 Macca MONIEKyIl 1 aTOMOB. bpoyHoBckoe nBukenue. Cuilbl OK 03
KHHeTHYecKoii | Y DJHEPrus  MEXMOJIEKyJsIpHOro  B3aumojenctsua.  CrpoeHue OK 04
Teopun ra3o00pa3HbIX, )KUAKUX U TBEpAbIX Tel. MneanbHblil ra3. JlaBienue
raza. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON Teopuun OK 05
ra3oB. Temmepatypa u ee u3MepeHHe. AOCOIIOTHBIM HYIb OK 07
TEMIIEPATYPBHI. TepmonnHamuyeckas mKaja  TEMIEpPaTyphl.
Temnepatypa 3Be31. CKOPOCTH IBMKEHUSI MOJIEKYJ U MX U3MEPEHUE.
VYpaBHEHHE COCTOSIHMA UAEanbHOro rasza. M3ompomecchl U HX
rpaduku. ['azoBbie 3aKkoHbl. MoJsipHas ra3oBas MOCTOSTHHAS.
Tema 2.2 Conep:xxanue ydueOHOro MmaTepuasia 6 OK 01 1-9
OCHOBBI BuyTpeHHsIs1 3Heprus cucteMbl. BHYTpEeHHSAs SHEprusi MAeaibHOro OK 02
TepmoamHamuku | ra3a. Pabota u Termorta Kak (GOpMBI MepefauM  SHEPrUM. OK 03
TermnoeMKOoCTb. YaenpHas TEeIIOEMKOCTh. KoJnuecTBO TEIIOTHI.
VYpaBHenue temioBoro Oamanca. llepBoe Hadamo TEPMOJMHAMHKH. OK 04
Anmnabatapiii Tiporiecc. Bropoe Hauwano tepMmomamHamuku. [lpunimm OK 05
NeUCTBUSA TEIIOBOM MamuHbl. TermnoBeie nBurarenu. KIIJ[ TerioBoro OK 07
naBuraresis. XoJo JuibHble MalluHbl. OXpaHa OIpHUPOJIBL.
Tema 2.3 Conepxanue y4e0HOro Mmatepuasia 4 OK 01 1-9
ArperarHbie Ncnapenne m koHaeHcanus. HachleHHBIM IMap M €ro CBOWCTBA. OK 02
COCTOSTHUSI AOGcContoTHasE ¥ OTHOCHUTENbHAs BIAXKHOCTH Bo3ayxa. IIpmbopsl s OK 03
BelecTBa u ONpPENENICHUs]  BJIAXKHOCTH BO3ayxa. Touka pocel. Kunenwue. OK 04
dazoBbIe 3aBUCHMOCTh TEMIIEpATypbl KHUIEHUS OT pAasieHus. Kpuruueckoe OK 05

nepexoabl

COCTOSIHME BeulecTBa. lleperpeTbli map W €ro MCIHIOJb30BAaHUE B




TEXHUKE.  XapaKTEepUCTHKA JKUJIKOTO  COCTOSHMS  BEIECTBA. OK 07
I10oBEpXHOCTHBIN CIOW JKUIKOCTH. DHEPrus IOBEPXHOCTHOTO CIIOS.
bmmxanit  nopsanok. lloBepxHocTHOoe HaTskeHue. (CMaduBaHUE.
SIBneHns Ha rpaHUUE KUAKOCTH C TBEpABIM TeioM. KanwuisapHbie
ABJICHUSA.  XapaKTEepUCTHUKAa TBEPAOIO  COCTOSIHUSA  BEIIECTBA.
Kpucramiueckue u amopduble Tena. Ynpyrue cBONCTBA TBEPIbIX
ten. 3akoH ['yka. MexaHuueckue CBOWMCTBAa TBEpPABIX  Tell.
[Inactuueckas (ocraTtouHas) nedopmanus. TemnoBoe pacuIUpeHHE
TBEpAbIX Tell U xujakocteid. KoaduimeHnT mMHeHoro pacumpeHus.
Koaddumment o6bEMHOrO pacmmpeHus. Y4UeT paclidpeHus B
TEXHUKE. [InaBneHue. VnenpHas TEIJI0Ta IJIaBJIEHUS.
Kpucramnuzanus. Ilpaktuueckoe NpPUMEHEHHUE B IOBCEIHEBHOM
KU3HU (U3MUECKMX 3HAHMM O CBOMCTBAX Tra3oB, MKHUAKOCTEH U
TBEPIBIX TEJL.
IIpakTH4eckoe 3aHsITHE 12 OK 01 1-9
CBoiicTBa TBEPABIX TEIL. OK 02
MounekynsipHas GU3MKa U TEPMOJUHAMUKA. OK 03
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. MneanbHblil Tas.
Pemenne 3anau «YpaBaenne MenaeneeBa-Knanelpona. OK 04
['a30BBIE 3aKOHBI. OK 05
OK 07
Pasnea 3. 26
DJIEKTPOAUHAMUK
a
Tema 3.1 Conep:xanue yueOHOro MaTepuaJia 2 OK 01 1-9
DJIeKTpUYecKoe | DIEKTPUYECKUE 3apsiabl. OJEMEHTapHbIA AJIEKTPUYECKHHA 3apsn. OK 02
noJie 3akoH coxpaHeHusi 3apsga. 3akoH Kymona. Dnektpuueckas OK 03
IIOCTOSIHHAA. DJIEKTPUYECKOE MoJie. HanpsyKeHHOCTh AJIEKTPUYECKOTO
nonsa.  IlpuHoun  cymepnosduumu  nosnei.  IIpoBogHukum B SE g:

QJICKTPUYCCKOM  IIOJIC. I[I/IBJIGKTPI/IKI/I B OJICKTPUYCCKOM IIOJIC.




[lonapuzanuss nuUANEKTpUKOB. PaboTa cHll 3IE€KTPOCTaTHYECKOTO OK 07
nonsa. [lorennuman. Pa3zHocte mnoreHnuanoB. CBi3b  MEKIY
HaIIPSYKEHHOCTHIO U Pa3HOCTHIO MMOTEHLIHUAJIOB JIEKTPUUECKOTO TOJIS.
OneKTpoeMKOCTb.  EnuHunel  anekrpoeMkocTH. KoHIeHcaTtopsl.
CoenuHeHue KOHAEHCATOPOB B Oarapero. DHEpPrus 3apsyKeHHOTO
KOHJIEHCATOpa. OHeprus dJeKTpuueckoro mnons. IIpumenenwue
KOHJIEHCATOPOB.
Tema 3.2 Conep:xxanue yueOHOro MmaTepuaia OK 01 1-9
3AKOHDI YcnoBusi, HeoOXOoAUMBIE [IJIi BO3HUKHOBEHHS U TOJJICPXKAHUS OK 02
MOCTOSIHHOro Toka | 2/IEKTpruueckoro Toka. Cuia ToKa U INIOTHOCTh TOKA. 3akoH OMa s OK 03
ydacTKa UENU. 3aBUCHUMOCTb DJIEKTPUYECKOTO COMNPOTUBJIEHUS OT
Marepuaia, JJIMHbI U IJIOIIAAH MONEPEYHOT0 CEYEHUs NMPOBOIAHUKA. OK 04
3aBUCUMOCTh 3JIEKTPUYECKOTO COMPOTUBICHUS NPOBOJHUKOB OT OK 05
TEMIIEpaTyphl. TeMImepaTypHbli KO3(POUIIMEHT COMPOTHUBIICHHUS. OK 07
CepxnpoBogumMocTh. PaboTa M MOIIHOCTH TOCTOSIHHOTO TOKA.
Temnosoe JefiCTBUE TOKa. 3akoH Jxxoyns—IJlenna.
DNEeKTpOABWKYIIasl CHJIa UCTOYHHMKA TOKa. 3akoH OMa ISl MOJTHOM
uenu. Onektpuyeckue Iuenu. I[lapannenbHoe W MOCIENOBATENbHOE
COCIMHEHHE TPOBOJHUKOB. 3akoHbl Kupxrodba nmns  y3na.
CoeamHeHne NICTOYHUKOB AJIEKTPUYECKOM SHEPTUH B OaTapero.
Tema 3.3 Conepxanue y4e0HOro Mmatepuasia OK 01 1-9
JexTpuuecknii | JCKTPUUCCKHI TOK B METAJUIAX, B 3ICKTPOJIMTAX, Ia3aX, B BAKyyMe. OK 02
TOK B pasaMuHbIX | JJICKTPOIM3. 3akoH snektponnsa Papazes. ISNEKTPOXUMUYCCKHUI OK 03
cpexax SKBUBAJIEHT. BUIbI ra3oBbIX pa3psaoB. TepMOAJIEKTPOHHAS IMUCCHSL.
[Tnazma. DnmekTpuyeckuii TOK B MOMynpoBogHuKax. CoOCTBEHHAs | OK 04
IIpUMECHas MIPOBOJAUMOCTH. P-n IEPEXO/I. [Ipumenenue OK 05
NOJIYIIPOBOAHUKOB. [loynmpoBOAHMKOBBIE TPUOOPHI. OK 07
Tema 3.4 Conepxanue yueOHOro marepuana OK 01 1-9
MaruuTHoe mojge | BEKTOP HHIYKIUM MarHuTHOro mnoss. Hanps:keHHOCTh MAarHUTHOIO OK 02

noJisg. JIedcTBMe MarHUTHOTO MOJISl HAa NMPSIMOJMHEWHBIN TTPOBOJIHUK C




TOKOM. B3aumonericteue TokoB. Cuna Ammnepa. IIpumeHeHne cuibl OK 03
Amnepa. MarautHbiil notok. PaboTa mo nepeMeneHuto npoBoIHUKA OK 04
C TOKOM B MAarHuTHOM 1one. JleficTBUE MArHUTHOrO TMOJs Ha
newkynuicsa 3apan. Cwia Jlopenna. Ilpumenenune cuibl JlopeHna. OK 05
OmnpeneneHue yaeapHOro 3apsga. MarHuTHbIE CBOWCTBA BEIECTBA. OK 07
MarnutHas npoHutaeMoctb. ColHeuHass aKTUBHOCTh U €€ BIIMSHHE
Ha 3emit0. MarHuTHbie OypH.
Tema 3.5 Conep:xxanue yueOHOro MmaTepuaia 2 OK 01 1-9
J/1eKTPOMATHUTHA SBnenue odnexrpoMarHuTHOM uHAyKuuu. IIpaBuno Jlenma. 3akoH OK 02
1 MHAYKIHST ANEKTPOMArHuTHON MHAYKUMU. BuxpeBoe anextpuyeckoe noie. I/C OK 03
UHAYKIIMM B JABWXKYIIMXCS NMPOBOJHMKAX. SIBI€HHE CaAaMOMHIYKIIUH.
NHayKTUBHOCTh. DHEprus MarHUTHOTO TOJIsA TOKa. B3ammocBs3b OK 04
ANEKTPUUECKUX U MAarHUTHBIX MOJIEH. DIEKTPOMArHUTHOE TOJIE. OK 05
OK 07
IIpakTHyeckoe 3aHsTHE 16 OK 01 1-9
ONeKTpOMarHuTHas UHIYKIIHS. OK 02
Pemenue 3ana4 «MarHutHoe 1nose. DJIEKTPOMarHuTHAsT UHIYKIHASD. OK 03
OK 04
OK 05
OK 07
Pazgeu 4. 24
Kousie0anus u
BOJIHBI
Tema 4.1 Conaep:kanue y4eOHOro MmaTepuajia 6 OK 01 1-9
Mexannueckne | KoinebarensHoe apuxeHue. ['apmonnyeckue xkonebanus. CBoOoaHbIE OK 02
KOJIeOAHNS 1 MexaHudeckue  koneOanus.  [IpeBpamieHue  sHeprum  OpH OK 04
BOJIHBI KojebareapHoM JABMKEHUU. CBOOOIHBIE 3aTyXaroIMe MEXaHUYECKHE
KonebaHusg. Marematnueckuid MasTHUK. [IpyXKUHHBIA MasiTHUK. OK 05
BoinyxneHHble MexaHnueckue Konebanus. Pesonanc. OK 07




[lonepeynple W MNPOAOJBHBIE BOJIHBL. XapaKTEPUCTUKUA BOJIHBIL.
3BYKOBBIE BOJHBI. YJIBTPA3BYK U €r0 IPUMEHEHHUE.

Tema 4.2 Conep:xxanue yueOHOro MmaTepuaia 4 OK 01 1-9
nexrpomarauTn | CBOOOIHBIC SJIEKTPOMATHUTHEIC KOneOanus. [IpeBpaiienue sHeprun OK 02
bIe KoeGanusa u | B KoieOarenpHOM KoHType. @opmyna Tomcona. 3aryxarouiue OK 04
BOJIHEI JJEKTpOMArHuTHele  Kojiebanusi.  ['eHepaTop  He3aTyXxarolux
AJIEKTPOMArHUTHBIX ~ KOJieOaHU. BBIHYXJIEHHbIE DJIEKTPUUYECKUE OK 05
koneOanus. Ilepemennbli Tok. ['eHeparop mEepeMEeHHOro TOKa. OK 07
EMKOCTHO€ ¥ MHIYKTUBHOE COIPOTHBIJIEHUS] TEPEMEHHOrO TOKA.
AKTHUBHOE compoTuBJIeHHE. 3akoH Oma JJis1 3JEKTPUYECKOW Ienu
nepeMeHHoro Toka. Pabora ¥ MOIIHOCTH TEPEMEHHOr0 TOKa.
Pe3onanc B anextpuueckoil nenu. TpanchopmaTtopsl. TOKM BBICOKOI
yacToThl. [lonydeHue, nepenaya U pacupenesieHHe 3JIEKTPOIHEPIUH.
DONEeKTpOMarHuTHOE  ToJie  Kak  OocoObli  BUJ ~ MaTepuH.
DONEeKTpOMAarHuTHbIE BOJHBL. (CBOICTBAa 3JIEKTPOMArHUTHBIX BOJIH.
Bubparop I'epmia. OTKpbITHIN KoJiebaTenbHbIN KOHTYp. M300peTenue
paquo A.C. TlonoBeiM. Ilonstue o paguocssizu. IlpunHiun
paauocBsa3u. [I[puMeHeHne AIeKTPOMarHuTHBIX BOJIH.
IIpakTHyeckoe 3aHATHE 14 OK 01 1-9
DIEKTPOMArHUTHBIE BOJIHBI. OK 02
Ynpyrue BOJIHBI.
Pemenue 3amau «MexaHn4eckue KoJeOaHuss W BOJTHBIY. OK 04
OK 05
OK 07
Pa3nea 5. 26
OnrTuka
Tema 5.1 Conepxanue y4e0HOro Mmatepuasia 6 OK 01 1-9
Tpupona ceera TodeuHplii MCTOYHUK cBeTa. CKOPOCTh pPaCIpPOCTPAHEHUS CBETA. OK 02
3aKOHBI OTpa)K€HHsI W TpenomiieHus: cBeta. COJIHEYHbIE W JyHHBIE OK 04

3atMeHus. [lpuwnnmn T'roiirenca. IlomHoe ortpaxkenue. JIMH3BL




IToctpoeHne wuzobOpaxenus B JyuH3ax. DopMmyna TOHKOM JIMH3BIL OK 05
VBennuenne nuH3bL. [71a3 kak onrtuyeckas cuctemMa. OnTuyeckue
npubopel. Teneckomnsl. Cuna cBera. OCBEHIEHHOCTh. 3aKOHBI
OCBEUIEHHOCTH.
Tema 5.2 Conep:xxanue yueOHOro Mmarepuaia 6 OK 01 1-9
BoJIHOBBIE Wnrteppepenuuss  cBera.  KorepeHTHOCTh  CBETOBBIX  JIydeil. OK 02
CBOICTBA CBETA Nutepdepentiuss B ToHkux  meHkax. Kombma — Herorona. OK 04
Ucnonw3oBanue uHTEpdEpeHIIMU B Hayke M TexHuKe. Judpaxius
ceera. Jludppakuums Ha WEAM B NapaUIeJIbHBIX  JIyyax. OK 05
Hudpakunonnas pemerka. [lonstue o ronorpaduu. IMonmspuzanms
nonepedHbIxX BoJH. [lonsipuzanus ceera. J[BoiHOE JIydenpeOMIICHHE.
[Momsapounel. qucnepcust cBera. Buasl uznydyennit. Buabl criekTpos.
Cnektpbl ucnyckanusi. Cnektpbl noryomieHusi. CrhekTpaibHbIN
aHanmu3.  CrnekTpaibHble  KJAcChl  3Be3d.  YJbTpaduoieToBoe
uznyuenue. WudpakpacHoe uznyudenue. PentreHoBckue myuu. Mx
npupoja u cpoirictra. [lIkana 3JIeKTpPOMArHUTHBIX U3JTYYEHUN.
Tema 5.3 Conep:xxanune yueOHOro MmaTepuasia 4 OK 01 1-9
CrenuajabHas JBrxeHne  co  ckopoctero  cBera.  llocrymatel  Teopum OK 02
Teopus OTHOCHUTEJIIBHOCTH W CJEACTBUSA U3 HUX. VIHBapMaHTHOCTb MOZYJIA OK 04
OTHOCHTEILHOCTH | CKOPOCTH CBETa B BaKyyMe. DHeprus nokos. CBsA3b MacChl U SJHEPTHU
CBOOOTHOM YaCTHUIIBI. DIIEMEHTHI PEIATUBUCTCKON TMHAMUKH. OK 05
IIpakTnuyeckoe 3aHsTHE 10 OK 01 1-9
BostHOBBIE CBOMCTBa CBETA. OK 02
Pemenue 3amau «IIpenomnenue cBera. JludpakiimoHHas pemeTKay.
OK 04
OK 05
Pa3pgea 6. 14

KBantoBasn




(pusuka

Tema 6.1
KBantoBas
ONTHKA

Conep:xxanue yueOHOro MmaTepuaJia

KBanToBas TUIIOTE3A [Tmanka. TemnoBoe M3Jy4YCHHE.
KopniyckynsipHo-BonHoBo# nyanuszm. @otonsl. ['unoresa ne bpoiins
O BOJIHOBBIX cBoMcTBax 4acTull. COOTHOIIEHHE HEONpPeaeTeHHOCTEH
I'eiizenbepra. [laBnenue cBera. Xumuueckoe aeiicTBrue cBeTa. OnbIThI
I[ILH. JlebeneBa u H.W. Basunosa. ®orosddekr. VYpaBHeHHE
OuHmTeitna s Goroaddexra. Buemnuit  porosrnexkrpuyueckuii
adpdexr. Buyrpennuit  dorodpdexr. Tumbl  (HOTOIIEMEHTOB.
[Tpumenenue dotorddexra.

OK 01
OK 02
OK 04
OK 05
OK 07

1-9

Tema 6.2

duzuka atoma u
aTOMHOIO s1Apa

Conep:xxanune yueOHOro MmaTepuaia

Pa3zBuTre B3rJISI0B HAa CTPOCHUE BelIeCTBA. Mojaenu CTpOCHUs
aTOMHOTO siijpa. 3aKOHOMEPHOCTH B AaTOMHBIX CHEKTpax BOJAOPOA.
Snepunas moxmens atoma. OmbiTel J. Pesepdopna. Mogens aTtoma
Bojopona mno H. bopy. KsantoBeie mnoctynatel bopa. Jlazepsr.
PannoakTMBHOCTh. 3aKOH paJiMOAKTUBHOIO pacnana. PagnoakTuBHbIe
npeBpaieHus. CrocoObl HaOMIOIEHUS M PETUCTPAINK 3apsSKEHHBIX
gactuil. Dpdext BaBunora — Uepenkora. CTpoeHHE aTOMHOTO sIpa.
Hedekt macchl, dHEpPrusi CBA3M U YCTOWYMBOCTH ATOMHBIX SIZIEp.
SAnepHble peakuuu. SnepHas dSHEpreThka. DHEPreTUYECKUl BBIXO/T
saaepHbIX peakuui. VckyccTBeHHass paavoOaKkTUBHOCTh. JleneHue
TsDKENbIX sanep. llenmnas spaepHas peakuus. Ynpasisiemas LeElHas
peakius. AnepHblil peaktop. TepMosnepHblil CUHTE3. DHEPrus 3BE3/I.
[lonyyeHne paguoOaKTUBHBIX HW30TONOB M WX NPUMEHEHHE.
buonornueckoe JIICUCTBHE PaaAOAKTUBHBIX V3ITy4YEHUM.
DJIeMEHTApHbIE YaCTHULIBI.

OK 01
OK 02
OK 04
OK 05
OK 07

1-9

I[IpakTu4eckoe 3aHsITHE
du3rKa aTOMHOTO Spa.

OK 01
OK 02
OK 04




OK 05

OK 07
Paspgen 7. 12
Crtpoenue
Bceenennou
Tema 7.1 Conep:xxanue yueOHOro MmaTepuaia 4 OK 01 1-9
CrpoeHne ConneuyHas cucteMa: IJIAHETHI U Majible Tena, cuctema 3emisi—JlyHa. OK 02
ConneuyHo OK 04
CHUCTEMBI OK 05
OK 07
Tema 7.2 Conepxanune y4e0HOro matepuana 2 OK 01 1-9
IpoTIoLus CTPOGHI/IG u sBomonust ConHna u 3BE34. Knaccudukarms 3BE37. OK 02
BeeneHHoi 3BE3IBI M HCTOYHUKH HUX DSHEPrUH. FaJIaKTI/IKfL CoBpeMeHHBIE OK 04
NPEACTABIEHUS O CTPOCHUU U SBOIOLNH BceeneHHol.
OK 05
OK 07
IIpakTHyeckoe 3aHsTHE 6 OK 01 1-9
Oomronus 38e37 [ unoresa nporcxoxaeHuss CoTHEUYHON CUCTEMBI. OK 02
OK 04
OK 05
OK 07
Koncyabranuu 6
IIpome:kyTOouHasi aTTecTanus B popme Ik3aMeHa 6

Bcero

180




3. YCJOBUS PEAJIM3AIIMUA PABOUYEN ITPOT'PAMMBbBI

3.1. TpeGoBaHMs K MUHUMAJBHOMY MaTepHAJIbHO-TEXHUYECKOMY 00ecredeHH 0
00y4eHM MO JMCUUILINHE

Peanuzanus paboueil nporpaMmbl y4eOHOW AMCHUIUIMHBL «Pu3zuka» Tpedyer
Haau4uus yueOHOro kabuHera (Gu3nKay.

Ob6opynoBanne yueOHOro kaduHera:

MynpTUMEeIUAHBIA  KOMIUIEKC. KOMMbIOTEp WMEeT JIOCTYNl B DJIEKTPOHHYIO
MHPOPMAITMOHHO-00pa30BaTEIbHYIO0 CpEy OpraHU3aIiH, K dJIEKTPOHHO-ONOINOTEYHBIM
cUCTeMaM, BBIXOJ B THoOaidbHYIO ceTh VIHTepHEeT, OCHameH JUIEH3MOHHBIM
IPOTPaMMHBIM 00€CTICYCHHUEM.

PaGouee Mmecto mnpernomaBarens, paboune Mecta oOygarommxcs (25 wmecr),
KOMIUIEKT y4eOHO-METOJAMYECKOW JOKYMEHTaluuu, Habop ontuka — 3 MT.; HaOop
ANeKTpoAMHaAMUKa — 3 IT.; Habop »snekrpuyectBa — 3 wT. [lpubopsr
JIEMOHCTpAIIOHHBIC: aMIIEpMETP JEMOHCTpPAMOHHBINA (1ndpoBoii); Tparcopmarop
yHUBepCabHBIA.  KOMIBIOTEpHAass  U3MEpHUTEIbHAs  CHUCTEMa:  KOMITBIOTEPHBIN
U3MEpHUTEIbHBI  ONOK; gaTdnk o0BéMa rasa. Mopenu: MoOAeNnb  JIBHTATENs
BHYTPCHHETO CTOpaHWs, MOJENIb JJIGKTPOMAarHUTHOTO pele JIEMOHCTPAIMOHHAS;
MOJIeNIb  PaBHOMEPHOTO  JIBIDKEHHSA, MOJENb KHUHETHUYECKOW TEOpUU  Ta30B.
O6opynoBanue yist paboThl ¢ AIEKTPOHHBIMU KOMIOHEeHTaMU (MOHTaXHO- PEMOHTHAs
yctaHoBka «Maructp L20-UKM-A» 300x300mMm; 220B; 371€KTpOHHBIN KOHCTPYKTOP
«3HaTok». MasTHUK 3nekTpocTaTuueckuil. Tabmuna neMoHcTpanroHHas «MHOKUTEIN
u nnpuctaBku CN». YuebHble BUICOPUITBMBI.

3.2.UnudopmanuoHHoe odecnevyeHne 00ydeHUs
3.2.1 TleyaTHble M 3JIEKTPOHHbIE U3IAHUSA

OcHoBHbIE Y4eOHbIe H31aHusI:

1. JlorBuuenko, O. B., ®wusuka + ellpuwnoxkenne : yueObnuk / O. B.
JlorBunenko. — Mocksa : KnoPyc, 2024. — 437 ¢. — ISBN 978-5-406-12104-7.
— URL: https://book.ru/book/950602

2. MokpoBa, U. U., ®usuka. JJabopaTopHblii IpaKTUKYM . ydeOHOEe mocooue /
N. N. MokpoBa. — Mocksa : KnoPyc, 2024. — 176 c. — ISBN 978-5-406-12452-
9. — URL.: https://book.ru/book/951557

3. Jloreunenko, O. B., ®wusuka. Ilpaktukym : ydeOHoe mocoome / O. B.
JlorBunenko. — Mockga : KuoPyc, 2023. — 358 c¢. — ISBN 978-5-406-11977-8.
— URL: https://book.ru/book/950216

I[OIIO.]]HI/ITC.]ILHLIC yqeﬁnble HU3JaHUA:

4. Banos, A. E., MonexynsapHas ¢usuka u tepmoanHamuka. Tom 1 : yueOHoe


https://book.ru/book/950602
https://book.ru/book/951557
https://book.ru/book/950216

nocooue / A. E. UBanoB. — Mocksa : Pycaiinc, 2022. — 212 ¢. — ISBN 978-5-
4365-9493-4. — URL: https://book.ru/book/944208

5. Banos, A. E., MonekynspHas pusuka u TepMoaruHaMuka. Tom 2 | yaeOHOoe
nocooue / A. E. UBanoB. — Mocksa : Pycaiinc, 2022. — 198 ¢. — ISBN 978-5-
4365-9494-1. — URL: https://book.ru/book/944209

6. Tpobumona, T. U., ®usuka or A g0 4 : cnpaBounoe usmanme / T. W.
Tpodumora. — Mocksa : KuoPyc, 2022. — 301 c. — ISBN 978-5-406-09292-7.
— URL: https://book.ru/book/942835

/. Tpopumona, T. WN., ®uszuka. Teopus, peuieHue 3ajad, JIEKCHUKOH.

cupasounoe m3ganue / T. . Tpopumosa. — Mocksa : KaoPyc, 2022. — 315 ¢c. —
ISBN 978-5-406-09691-8. — URL.: https://book.ru/book/943640

3.2.2. UnTepHeT pecypchl

8. http://school-collection.edu.ru/collection Enunas xomnekius LIOP. Tlpenmernas
KoJuteKIus «Du3mKay.

9. http://experiment.edu.ru  EctecTBeHHO-HAay4HBbIC SKCIEpUMEHTHI — Du3HKa:
Kosnekius Poccuiickoro o0reo0pa3oBaTebHOTO OPTAa.
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4. KOHTPOJIb 1 ONEHKA PE3YJbTATOB OCBOEHUSA JUCIHHUIIJINHBI

KoHTponb M OlLieHKa pe3yslbTaTOB OCBOCHMS AMCIUIUIMHBI OCYILECTBIIAETCS
MpenojaBaTeyeM B MpoLecce MPOBEACHUS MPAKTUYECKUX 3aHATUH U 1a00paTOPHBIX
paboT, TECTUPOBAHUS, a TAKXKE BBIINOJHEHHUS OOYYaIOUIUMUCA WHAMBUAYAJIbHBIX
3aJlaHUi, IPOEKTOB, UCCIIEOBAHUIA.

4.1. ®opMbI M METOABI KOHTPOJISI M OLIEHKH Pe3yJabTATOB 00y4UeHusl

Pe3yabTaTnl 00yueHust DopMBbI M METOABI
(ocBOeHHbIE YMEHUsI, yCBOCHHbIC 3HAHUS) KOHTPOJIA U
OLICHKH Pe3yJibTATOB
o0yyeHus
B pesynbraTe uzydyeHust yueOHON AUCIUTUTMHBI ® VHJMBUJYaJbHbBIC u
«Dusukay 00yJaromuiics J0xKeH 00Ia1aTh (bpOHTAIBHBIE OMPOCHI;
KOMIEeTCHIUSAMM: * Qusmueckuit
OK 01. Boeibupars cnoco0Osl pemnieHust 3aaau | AUKTaHT,
npodeccroHaIbHON JCsATEIbHOCTH | ® CaMOIIPOBCPKa,
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM; ® B3aMMONPOBEPKA;
OK 02. Hcnons3oBaTb  COBPEMEHHBIE |® TECTUPOBAHWC,
CpCaACTBa IIOMCKA, daHAJIM3a W HHTCPHIPCTAINN ® IIpaKTH4YECKas pa60Ta;
I/IH(l)OpMaIlI/II/I nu I/IH(i)OpMaHI/IOHHLIC TEXHOJIOT'NHN ® KOHTpOJbHAasA pa60Ta;
JUISL  BBITIOJTHEHUS  3a/ad  MPO(ECCHOHAIBHON | o BHEAYAHUTOPHAS
ACATCIBHOCTH, caMOoCTOsATeIbHas pabora.

OK 03. IInanupoBaTh U peaau30BHIBAThH
coOcTBeHHOE Tpo(deccCHOHaTbHOE M JMYHOCTHOE
pa3BUTHE, NMPEANPUHUMATEIBCKYIO IEATEILHOCTD B
npodeccroHaabHON cdepe, MCIOIb30BaTh 3HAHUS
no (QuHAHCOBOW TPaMOTHOCTH B  Pa3IUYHBIX
KU3HEHHBIX CUTYaIUsX;

OK 04. DddexTuBHO B3aUMOJICHCTBOBATh U
paboTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymecTBisaTh  yCTHYIO U
MMUCEMEHHYIO KOMMYHUKAIIHIO Ha
roCyJapCTBEHHOM si3bIke Poccuiickoint denepanuu
C y4eToM OCOOCHHOCTEH  COIMAJIbHOTO |
KyJIbTYpHOTO KOHTEKCTA;

OK 07. CopeiicTBOBaTh  COXPaHEHUIO

OKpYXalomel  Cpelbl,  PecypcocOepekeHHIO,
MPUMEHSTh 3HaHUS 00 W3MEHEHUM KINMaTa,
MIPUHIIUTIIBI OepeKITNBOTO MPOU3BO/ICTBA,

3 PeKTHBHO  JICHCTBOBATH B  YPE3BBIYAHHBIX
CUTYaITUsX.




B pesynbTaTe 0CBOCHMS NUCIUIIIMHBI
0o0y4Jaromuiics: J0JKEH 3HATh:

— CMBICT  MOHATUH:  (U3UYECKOE  SIBJICHUE,
TUIIOTE3A, 3aKOH, TeopHus, BEIIECTBO,
B3aUMOJIEHMCTBUE, DJIEKTPOMArHUTHOE IT0JIE€, BOJIHA,
($OTOH, aTroM, aToOMHOE AP0, HOHHU3UPYIOIINE
U3IIYyYEHUS;

— CMbICT  (UBMYECKHX  BEJIMYHMH:  CKOPOCTD,
YCKOpEHHEe, Macca, CHia, HMIIYyJbC, padora,
MEXaHW4YeCKass »JHEpPrusi, BHYTPEHHSS DJHEPIHUs,
abCoJIOTHAsE TeMIlepaTypa, CpeIHssl KHHEeTHYecKas
DHEPIusl 4acCTHUIl BEIIECTBA, KOJUYECTBO TEIUIOTHI,
JJIEMEHTAPHBIN YIEKTPUYECKUH 3apsif;

— cMbICT  (U3MYECKHX 3aKOHOB KJIACCHUYECKOU
MEXaHUKH, BCEMHPHOI'O TATOTEHUS, COXPAHEHUS
DHEPIuM, HMIIYJbCa M DJIEKTPUYECKOrO 3apsja,
TEPMOJANHAMUKH, DJIEKTPOMArHUTHOW WHIYKLIHH,
doTorddexra;

— BKJIQJ POCCUUCKHX M 3apyOekKHBIX YUCHBIX,
OKa3aBIIUX HaWOOJbIIee BIUSHUE HA pPa3BUTHE
Gu3nKH.

® UHIUBUAYaTbHBIC u
(pOHTaJIbHBIE OIPOCHI;

e (usnueckuii

JKTaHT;

® CaMOIIPOBEPKa;

® B3aMMOIIPOBEPKA;

® TECTUPOBAHHUE;

® MpakTUyecKas pabora;
® KOHTpOJIbHAS paboTa;
e BHeayJIUTOpHas
camocCTosATeNbHas padoTa.

B pe3ynbTaTe 0CBOCHUS AUCIUTIIMHBI 00 y4JatOIIHIACs
JTOJDKEH YMETh:

— TPOBOJAWUTH  HAONIOACHUS, IJIAHUPOBATH W
BBITIOJIHSITH SKCIIEPUMEHTHI, BBIJIBUTATh THIIOTE3bI U
CTPOUTHh MOJICTH, TMPUMEHSATH IOJyYeHHbIC 3HAHUS
no ¢usnke I8 OOBACHEHUS Pa3HOOOpa3HBIX
(M3HUYECKUX SBJIICHUH U CBONCTB BEIIIECTB;

— TIPAKTUYECKH UCIOJIb30BaTh (U3NUCCKHUE 3HAHMUS;
— OIICHUBATH JIOCTOBEPHOCTh €CTECTBEHHO-HAYUHOM
uHdOpMaIny;

— WCIIOJIb30BaTh MPHOOPETECHHBIC 3HAHUS U YMEHUS
JUIS. PEIICHUs] TMPAKTUYECKUX 3a7ad TOBCEIHECBHOM
JKH3HHM, oOecrieueHus 0e30IacHOCTH COOCTBEHHOM
KU3HHM, PaAIlMOHAIBHOTO TIPUPOJIONOIB30BAHUS H
OXpaHbI OKPY’KarOIIeH CpPeIbl;

— OIMCHIBATh M OOBSICHATH (PU3MUCCKUEC SBICHHS H
CBOMCTBA TE€JI: CBOMCTBA Ta30B, JKHJIKOCTEH H
TBEPABIX T, ODJICKTPOMArHUTHYIO HWHJIYKIIHIO,
pacrpocTpaHeHUE AIIEKTPOMArHUTHBIX BOJIH;
BOJTHOBBIC  CBOWCTBAa  CBETa; M3IIyUYECHHE W
MOTJIONIEHNE CBeTa aTOMOM; (oTOdh(HeKT;

— OTJIMYATh TUIIOTE3bl OT HAYYHBIX TCOPHUI;,

— JIeJIaTh BBIBOJIBI Ha OCHOBE SKCIICPUMCHTAIBHBIX
JIAHHBIX;

® WHIUBHUyaTbHbIC u
(dbpoHTaTIbHBIE OMPOCHI;

o (puzHuUeCKHii

JTUKTAHT;

CaMOTPOBEPKA;
B3aMMOIIPOBEPKA;
TECTUPOBAHHE;
npakTUYecKas padbora;
KOHTPOJIbHAs paboTa;
BHEAyJAUTOPHAs
caMOCTOsITeNIbHas padoTa.




— OPUBOJWTH TPUMEPHI, MOKAa3bIBAIOLIUE, YTO:
HaOJIOJICHUSI U DKCIEPUMEHT SBJSIOTCS OCHOBOM
JUIS BBIIBUIKEHUSI TUIOTE3 W TEOPUM, IMO3BOJISIOT
MPOBEPUTh HMCTUHHOCTH TEOPETUUYECKUX BBIBOJIOB;
dbuszndeckasi Teopus JaeT BO3MOXKHOCTb OOBSCHSTH
W3BECTHBIE SIBJICHUSI TPUPOJIBI U HayuyHbIe (DaKTHI,
MPEJICKA3bIBATH €II€ HEU3BECTHHIE SABJICHUS;

— TPUBOJUTH MIPUMEPHI MPaAKTUYECKOTO
WCIIONb30BaHUsl  (PU3NYECKUX 3HAHMUM: 3aKOHOB
MEXaHUKHU, TEPMOJIMHAMUKHA U AJICKTPOJUHAMUKU B
OHEPIeTUKE; PA3IMYHBIX BUIOB DJIEKTPOMArHUTHBIX
U3JTYYECHHI 151 pa3BUTHUSA paauo u
TEJICKOMMYHHMKAIIMM,  KBAaHTOBOW  ()U3UKU B
CO3/IaHUU AJICPHOMN IHEPTETUKH, JTa3€POB;

— BOCHPUHUMATh U Ha OCHOBE TMOJIYYEHHBIX 3HAHUM
CaMOCTOSITEIILHO OIICHUBATH uHdopmaruio,
cojaepxainytocst B coobmienusx CMU, Uurepuere,
HAyYHO-TIOMYJISIPHBIX CTAThSIX;

— NPUMEHSATHh TOJYYCHHBIC 3HAHUS JUIS PEIICHUS
dusznueckux 3anay;

— OMpeNeNsATh XapakTep (PU3HUECKOro mpoliecca o
rpaduky, Tabnuie, hopmyIe;

— U3MEPSTh psn bu3ruecKnx BEJINYUH,
IpEACTaBIsAsA Pe3yJbTaTbl U3MEPEHUN C yYETOM HX
MTOrPELIHOCTEN.




4.2. @DoHJ OLIEHOYHBIX CPEJCTB /UISl POBEACHUS TEKYLIEero KOHTPOJIsI U
NMPOMEKYTOYHOM aTTeCTAMU 00y4alOIIUXCH 0 JMCHUILIMHE

42.1. CucreMa OUEHUBAHWS  Pe3yJbTATOB  BbINOJHEHUS  3aJaHUM
OueHuBaHuEe pe3yNbTaTOB BBIMOJTHEHUS 3aJaHUN TMPOMEXKYTOUYHOM AaTTeCTalUU
OCYIIECTBIISIETCSI HA OCHOBE CIEAYIOIINX MPUHIIUIIOB:

—JIOCTOBEPHOCTH OIIEHKH — OILICHHMBAETCS YpPOBEHb C(POPMHUPOBAHHOCTH 3HAHUM,
YMEHHI, MNPaKTUYECKOTO ONbITa, OOMMX U MNpOoPecCUOHANBHBIX KOMIETCHIIUH,
MIPOJIEMOHCTPUPOBAHHBIX 00YYAIOIIMMUCS B XOJ€ BBIMOJIHEHUS 3a/1aHUS;

—aJIeKBaTHOCTU OLIEHKU — OILICHKA BBIMOJIHEHUS 3aJaHUil JOJIKHA MPOBOJIUTHCA B
OTHOIIEHUH Te€X KOMIETECHIMH, KOTOpble HEoOXoauMbl isi 3G (PEKTUBHOTO
BBIMOJTHEHUSI 3a/1aHUsl; HAJIEKHOCTH OLEHKH — CHUCTEMa OLICHUBAHHS BBIMOJTHEHUS
3aJlaHui JO0JKHA 00J1ajaTh BBICOKOM CTEMEHBIO YCTOWYMBOCTH NMPU HEOJHOKPATHBIX
OLICHKaX YpOBHA C(HOPMUPOBAHHOCTU 3HAHUN, YMEHMH, NPAKTUYECKOrO OIbITA,
00X U MPOPECCUOHATIBHBIX KOMIIETEHIIMH 00y4YaroIuXcs;

—KOMILJIEKCHOCTH OIEHKH — CHCTeMa OIICHUBAHUS BBIMOJHEHUS 3aJaHUi JOJIKHA
NO3BOJIATh MHTEIPATUBHO OILIEHUBATH O0IIME W MPOdecCHOHANIbHbIE KOMIETEHIIUU
oOydJarommxcs;

—00BEKTUBHOCTH OLIGHKH — OIIEHKA BBITIOJIHEHHS] KOHKYPCHBIX 3aJaHUil JOJDKHA
OBbITh HE3aBUCUMON OT OCOOCHHOCTEH NpodhecCUOHANBHOM OpUEHTAMU WJIU
NPEINOYTeHUI MpernoaaBaTesiei, OCyIEeCTBISIOMMNX KOHTPOIb WU aTTECTALIMIO.

[Ipy BBIMOJIHEHUH MpOLEAYpP OLEHKH 3aJaHUNl HCHOJIB3YIOTCS CJEAYIOIIHe
OCHOBHbBIE€ METOJIbI:

— METOJ pacyeTa NepBUYHBIX OaIJIOB;

— METO/J] pacyeTa CBOJHBIX OalIoB.

Pesynbrarel  BBINOJIHEHMs]  3aJaHUMl  OLICHMBAIOTCSI B COOTBETCTBUU  C
pa3paOOTaHHBIMM KpUTEPUSMH OLEHKU. Vcmonb3yercs nATHOAJUIbHAS IIKaja IS
OLICHUBAHUs PE3yJIbTATOB O0YUECHHUS.

[lepeBoa mATHOAIUIBHOM LIKANBl y4€Ta pe3yJbTaTOB B MATHOAIIIBHYIO OLICHOUHYO
IIKaJTy:

Ornenka KonnyecTBo 6amioB, HAOpaHHBIX 32
BBITIOJTHEHNE TEOPETUYECKOTO U
MPAKTUYECKOTO 3a/TaHMsI, CPETHHMA Oa
110 UTOTAaM aTTECTAINH

O1eHKa 5 «OTIIMYHO» 4,6-5
Ouenka 4 «Xoporio» 3,6-4,5
Ornenka 3 «yJI0BIETBOPUTEIHHOY 3-3,5

OrneHka 2 «HEYTOBIETBOPUTEITHHOY <29




IMoka3aTe/n U KpUTEPUU OLICHUBAHUSL KOMIIETEHIIMIA
[Tokazarenu U KpUTEPUM OLIEHWBAHUSA KOMIIETEHLMN OTPAKEHBI B KOMIJIEKTE
KOHTPOJIbHO-O1IeHOUHBIX cpenacTB (IIpwmokenne 1) u XpaHATCS B TpPEIMETHO-
IIUKJIOBOM KOMHUCCHH.

KoHTpOJIbHBIC U TECTOBBIC 321aAHUS
[lepedyeHb BONPOCOB, KOHTPOJIBHBIE U TECTOBbIE 3aJaHUs, HEOOXOAMMBIE IS
OLICHKU PEe3yJIbTaTOB OOYYEHHs XapaKTepHU3yrOMMX (HOPMUPOBAHHE KOMIIETEHIUMH
MPECTaBIECHbl B KOMIUJIEKTE KOHTPOJIbHO-OLeHOUHbIX cpeAcTB ([Ipunoxenue 1) u
XPpaHTCS B IPEAMETHO-LIMKIOBON KOMUCCHH.

MeTtoanuyeckue MaTepuaibl
Meroauueckue  Marepuaibl, ONPEACIAIONIME  MPOLEAYPbl  OLIEHUBAHUSA
pe3yNbTaTOB  OOy4YEHHUs  XapakTepu3yloumx  (QopMUpPOBaHHUE  KOMIIETEHUUN
IIPEACTABIIEHbl B METOJAMYECKUX PEKOMEHIALMAX I10 BBINOJHEHUIO NPAKTUYECKUX
pa6ot ([Ipunoxenue 2) U XpaHATCs B IPEIMETHO-IIUKIOBONH KOMUCCHH.



