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1 OBIIASI XAPAKTEPHCTHKA PABOYEH TPOTPAMMBI  YYEBHOI
JUCUUILINHBI

1.1 Ob6sacTh NpuMeHeHHus1 TPOrPAMMBI

Pabouass mporpamma yueOHOH nucHUIUIMHBI «®PuU3NKa» SBISAETCS YacTblO 00pa30BaTEIBHOM
nporpammbl  CITO — mporpaMMbl MOATOTOBKH CIELHUATHCTOB CPEJHEr0 3BEHA MO CIEUaNbHOCTH
cpenHero mpoecCHOHANBHOTO O00pa30BaHUS TEXHOJIOTMYECKOro mnpoduiast mnpodecCHOHATBHOTO
obpazoBaHus

Pabouas mporpamMma coctapiieHa JJisi OYHON (HOPMBI OOyIEHHUSI.

1.2 MecTO0 AMCUMIUIMHBI B CTPYKTYpe HPOrpaMMbl NMOATOTOBKH CHEUHAJTHCTOB CpPeIHEro
3BeHa

YuebHast muctmmumHa «®Pu3nka» OTHOCHUTCS K 00ImeoOpa3oBaTeNIbHOMY LHKIY MPOrPaMMbl
MOJATOTOBKU CIEIUAMCTOB CPEJHEro 3BeHa W OTHOcHTCA K mpeamerHou obmactu @I'OC cpenmnero
oOmero oOpazoBanusi «EcTecTBeHHBIE HAYKN.

YpoBeHb OCBOSHHUsT yueOHON uCIMITIMHBI B cooTBeTcTBUU ¢ PI'OC cpenHero obmero obpa3zoBanus

yrayOneHHbId (PO UIBHBII).
Pabouas mnporpamma ydeOHOU nmucuMIIMHBL QDU3MKA WMEeT MEXIPEIMETHYIO CBSI3b
o0meoOpa3oBaTeNbHBIMU Y4eOHBIMU AUCHUIUIMHAMU EcTecTBo3HaHUE, ACTpOHOMUS, Maremaruka.
3HaHUS U YMEHUS, NOJy4YEeHHbIe OOYHYAIOLIMMHUCS MPH OCBOSHMH 0011e00pa30BaTenbHON yueOHOH
OUCUUTUIMHBL «DU3UKay, YrIyONsIOTCS W PACIIMPSIFOTCS B MPOLIECCE M3YYEHUs YUEOHBIX AMCLUTUINH
NpOrpaMMbl  TMOATOTOBKH  CHENHMAJHCTOB  CPEAHEro  3BEHA €CTeCTBEHHOHAYYHOTO U
o0menpodecCHOHATBHOTO IUKIIOB.

1.3 Ilnanupyemble pe3yJabTaTbl 0CBOCHUS] AMCUUIJIMHBI:
OcBoeHne coaepkaHusi ydeOHOUW auCHUIUIMHBL —«Du3uka»y  obdecreynBaeT JOCTHIKEHUE
00y4arOIUMHUCS CIENYIOINX Pe3yJabTATOB:

JINYHOCTHBIE Pe3yJIbTATHI

c(pOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIEr0 COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
JIP4 | Hayku U OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO HAa UAJIOTe KYJBTYp, & TAK)KEe Pa3IHMYHBIX
¢opm 0O1IECTBEHHOrO CO3HAHMUS, OCO3HAHNE CBOETO MECTA B MOJHUKYJIbTYPHOM MUPE;

TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHWIO, B TOM YHCIE CaMOOOpPa3OBaHUIO, Ha
JIPY MPOTSKEHUH BCEW JKU3HHU, CO3HATENIbHOE OTHOIIEHHE K HEMPEpBIBHOMY OOpa30BAaHUIO Kak
YCJIOBHIO YCIEUTHOM MpodecCHOHANBbHON 1 O0IECTBEHHOM AesITEIbHOCTH,

OCO3HAaHHBIN BbBIOOp Oynymel npodeccun W BO3MOKHOCTEH peanu3alui COOCTBEHHBIX
JKU3HCHHBIX IIJIAHOB, OTHOHICHUHE K HpO(beCCPIOHaJ'IbHOfI ACATCIIBHOCTH KAdK BO3MOXKXHOCTHU
ydaCTusd B PCUHICHUH JIMYHBIX, O6H_[eCTBeHHbIXj rocyaapCTBCHHBIX, O6H_IeHaLII/IOHaJ'IbeIX
npobiem;

JIP13

MeTanpeqMeTHbIE Pe3YJIbTATHI

YMEHHE CaMOCTOSITEJIbHO ONPENENsaTb LEeIu ACATENbHOCTH M COCTaBJATH  IUIAaHbI
JESTEeJIbHOCTH, CAaMOCTOSITEJIbHO OCYIIECTBJIATb, KOHTPOJMPOBATH U KOPPEKTUPOBATH
MP1 | medaTenbHOCTH, HMCHOJB30BATh BCE BO3MOXKHBIE PECYPCHI AJIs NOCTHXKEHUs MOCTaBJICHHBIX
LeNell ¥ peajn3alyy IUIAHOB JeSITeIbHOCTH, BBIOMPATh YCIICIIHbIE CTPATEIHH B PA3IUYHBIX
CUTYyaLUsIX,

BIaJICHNE HABbIKAMHM  IIO3HABATENbHOW, y4eOHO-MCCIENOBATENbCKOH W NMPOEKTHOU
NESTEIbHOCTH, HaBBIKAMHU pas3peuieHuss npodieM; CrnocoOHOCTb W TOTOBHOCTh K

MP3
CAMOCTOSITEJIbHOMY MOHMCKY METOJAOB pELICHUS MNPAKTUYECKUX 3a7a4, MPHUMEHEHHUIO
Pa3JIMYHBIX METOJOB MTO3HAHUS,

Mp4 | TOTOBHOCTL 1 CHOCOOHOCTP K CaMOCTOSITENIbHON — MH(OPMAITMOHHO-TIO3HABATEILHOM

NESITEIbHOCTH, BJIAZCHHE HAaBBIKAMU TMOJYYEeHUs HEOOXOAMMOW WH(pOpMAIMU U3 ClIoBapei
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pa3HBIX THUIIOB, YMEHHE OPHEHTHPOBATBCS B PA3UYHBIX HCTOYHUKAX HH(pOpMaLuy,
KPUTUYECKH OLEHUBATb M HHTEPIPETHPOBATh WH(POPMALHIO, MOIYyYAEMYI H3 Pa3JIMIHBIX
VICTOYHHKOB,

MP3

YMEHHE HCIOJIB30BaTh CPENCTBAa HMH(POPMAIIMOHHBIX W KOMMYHHKAI[HOHHBIX TEXHOJOTHIMA
(manee - KT) B pelieHrr KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AIMOHHBIX 33a71a4 C
coOnmoneHnneM  TpeOOBaHWIA  3PrOHOMHUKHM,  TEXHUKM  OE30MaCHOCTH,  TUTHEHBI,
pecypcocOepeskeHusi, MPaBOBbIX U STHYECKUX HOPM, HOPM MH(POPMAITHOHHON 0€30MaCHOCTH,

MP9

BJIaJICHHE HABbIKAMHU ITO3HABATEIBHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBHIA U
MBICJIUTEJIBHBIX MPOLIECCOB, HX PEe3yJbTaTOB M OCHOBAHUM, TPAHULl CBOEr0 3HAHUSA U
HE3HAHMs], HOBBIX IO3HABATEJbHBIX 337124 U CPEICTB UX JOCTHXKCHMUSI.

IIpenmeTHBIE pe3yIbTATHI

I1P1

c(OPMHPOBAHHOCTh TPEACTABICHUN O POJIM U MecTe (U3MKH B COBPEMEHHOW HAy4YHOH
KapTHHE MUpa;, MOHUMaHUe (PU3NYEeCKON CYITHOCTH HaOmrogaeMbix BO BeeneHHON sSBICHMUIA,
NOHUMaHue ponu (U3UKU B (HOPMHUPOBAHUU KPYro3opa M (PyHKLHMOHAIBHOH TIPaMOTHOCTU
YeJI0BEKa I peLIeHUs] MPAKTUYECKHX 3a]1ad,

I1P2

BJIaJICHUE OCHOBOMOJIATAIOIINME (PU3HMYECKUMU MOHSITHSIMU, 3aKOHOMEPHOCTSMH, 3aKOHAMU
U TEOPUSIMU, YBEPEHHOE TIOJIb30BaHNE (PU3NIECKOM TEPMHHOJIOTHEN U CHMBOJIUKOMT,

I1P3

BJIaJICHNE OCHOBHBIMH METONAaMH HAy4YHOTO IIO3HAHUs, UCIOJNb3YeMbIMH B (U3HKE:
HaOJMIONIeHUE, OMHCAaHWE, HU3MEPEHHE, SKCIIEPHMEHT, yMeHHs o0pabdaThiBaTh pPe3yJIbTaThl
u3MepeHuii, oOHapyXMBaTh 3aBUCUMOCTb MEXAY (U3NYECKHIMU BEIMYWHAMH, OOBSICHATDH
MOJIYYEHHBIE PE3YJIbTAThl U AEJIATh BBIBOJBI,

I1P4

cpOPMHPOBAHHOCTh YMEHUsI peIuaTh pusndeckue 3agauy,

c(OPMUPOBAHHOCTh YMEHHSI TPUMEHSATH IMOJYYCHHbIE 3HAHUSA U1 OOBSCHEHUS YCIOBUH
MpOTeKaHusT PU3NYECKUX SIBIIEHUH B MPUPOAE U JJIST NMPHUHATUS MPAKTHYECKUX PEIICHUN B
TMOBCETHEBHOM KU3HU,

copMHpPOBaHHOCTh COOCTBEHHOH MO3MLIMU MO OTHOIIEHUIO K (pU3MUeckoil uH(popmanuy,
NIOJIY4a€MOM U3 Pa3HbIX HCTOYHUKOB,

c(OPMUPOBAHHOCTh CUCTEMBbI 3HaHMI 00 OOmMX (HU3MUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUsIX, MpPEACTaBIeHU O neiicTBuM BO BceneHHOH (M3MYECKHX 3aKOHOB, OTKPBITBIX B
3€MHBIX YCJIOBHSIX;

c(OPMHPOBAHHOCTh YMEHUSI HMCCIIENOBATh M aHAIM3MPOBATH Pa3HOOOpasHble (U3NYECKHE
SIBJICHHS M1 CBOWCTBA OOBEKTOB, OOBSACHITH MPUHIHIBI PA0OTHI M XaPAKTEPUCTUKU MPHUOOPOB
U YCTPOWCTB, OOBSACHATH CBSI3b OCHOBHBIX KOCMHYECKHX OOBEKTOB C TreOo()H3MUECKUMHU
SIBJICHHSIMU,

BJIQICHUE YMEHMSIMH BBIIBUIAaTh TUIIOTE3bl HA OCHOBE 3HAHMsS OCHOBOMNOJIArAKOLINUX
¢u3nueckux 3aKOHOMEPHOCTEH M 3aKOHOB, TPOBEPSATb HMX HKCIEPUMEHTAIbHBIMU
cpeacTBaMu, GOPMYJTUPYsI LIETb UCCICAOBAHUS,

I1P10

BIAJICHNE METOAAMHU CaMOCTOATENBHOTO TIUIAHUPOBAHUS W TIPOBENEHHUsS (PU3MUECKUX
SKCIIEPUMEHTOB, OIMMCAHUS W AaHaju3a TIOJYyYeHHOH U3MEPUTENbHOW HWH(pOpMalny,
ONpeaesIeHusl AOCTOBEPHOCTH MOJYYEHHOIO Pe3yJIbTaTa,

I1P11

c(pOPMHPOBAHHOCTh YMEHHH NPOTHO3MPOBATH, AHAIU3UPOBATH U OLEHHBATH IOCIEACTBHS
OBITOBOM W TPOU3BOICTBEHHOH JESTEIBHOCTH YEJIOBEKA, CBA3aHHOW C (PU3HUYECKHIMHU
MPOLIECCAMH, C TIO3UIINI HKOJOTHUECKOH 0€30MacHOCTH.




2 CTPYKTYPA U COAEP)KAHUE YUEBHOU JUCIUILTAHBI

2.1 TemaTHyecKHH ILJIaH

YueOHasn HATpY3KAa 00y4AIOIUXCS

B TOM YHCJIC
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JIP4, JIP13 MP3,
Beenenue 2 2 1772
JIP4, MP 3, MP4,
Paznen 1 Mexanuka 25 11 10 4 ITIP1, ITIP2, IIP3,
ITP4, TTP9
JIP4, MP4, IIP]
Tema 1.1 Kunemaruka 8 2 4 2 174 ’ ’
JIP4 MP3,IIP2,
Tema 1.2 3akonsl Mexanuku HetoToHa 6 4 5 TIP4.1IP9
JIP4, MP3MPS9,
Tema 1.3 3aKkOHBI COXpaHEHUsI B MEXaHUKE 11 5 4 ) TIP]-ITP4
JIP4, JIP9, MP3,
Paznen 2 MP4, MP9, IIP2,
OcHoOBBI MOJIEKYJISIPHOH (PU3UKH H 24 9 6 9 IIP3, I1P4, I1P7,
TePMOANHAMHKH 1?15% 11711;91,1
JIP9,MP3, MPA4,
Tema 2.1 § OcHOBBI MOJIEKYIIAPHO- | 4 4 TIP3, TIP3, 1P+
KHHETHUYECKON Teopun. Mneanpnsbliiras 3 1IP8
o o JIP9, MP3, IIP3,
2.2 CpolicTBa MapoB, XUAKOCTEH U TBEPAbIX 3 1IP7. TIPS, 11P9,
Ten 2 6 P10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEpMOAMHAMUKHI 5 3 2 IIP2, IIP3, IIPA.
1IP11]
JIP13, MP3,
Paznen 3 40 16 10 14 MP4, MP5, ITP4,
DIeKTPOAUHAMHKA IIPs, ITP6, ITP7,
IIPS, IIP]11
JIP13, MP4,
Tema 3.1 DnexTpuueckoe mosne 6 4 2 MP3, I1P4, I1P6,
1IP7
JIP13, MP3,
Tema 3.2 3aK0OHBI HOCTOSIHHOT'O TOKA 20 4 6 10 MP4, IIP4, TIPS,
1IP8
o JIP13, MP3,
Tema 3.3 DnexTpuydeckuil TOK B PasIUIHBIX 3 4 4 NP4, 11P4, 11P5,
cpeaax 1IP11




P13, MP4,

Tema 3.4 MarHuTHoe none 2 P11
NP13, MP1, MP4,
Tema 3.5 SneKTpoMarHnuTHas MHAYKLNSA 4 NP1l NP6
Pasgen 4 NP4, NP13, MP3,
Kone6aHus v BO/HbI 19 4 MP4, 1P1, IP2,
NP4, NP10
Tema 4.1 MexaHnueckne KonebaHusa un P13, MP3, TP1,
BO/HbI 6 2 P2, NP4
NP13, MP3,
Tema 4.2 3neKTpOMarHUTHble KonebaHus u 13 2 MP4. MPL
BOJIHbI MP2, NP4, NMP10
Pasgen 5 NP4, MP3, NP1,
OnTrKa 14 8 MP2, NP4, MP8
Tema 5.1 Mpupoaa ceeta. BonHoBLIE 14 8 NP4, MP3, MP1,
CBOIICTBA CBETA MP2, NP4, NP8
NP4, MP9, MP2,
Pasnen 6 8 NP4, NP6, MP11
SNemMeHTbl KBaHTOBOW (PU3NKK
4 NP4, MP9, NP2,
Tema 6.1 KBaHTOBaA onTnka MnP4, NP6, MP11
Tema 6.2 ®u3mka atomMa M aTOMHOI0 Agpa 4 fiP4, '\n/lsfi Las
Paspen 7 5 NP4, MP9, NP1,
3Bonoumns BeeneHHoik rnps, Mp7, Mp11
o NP4, MP9, NP1,
Tema 7.1 CTpoeHune u pa3sutve BceneHHon 2 MP8. NP7, MP11
Bcero 134 39
lMpomexxyTouHasa aTTecTayus, B TOM Yncne 9 NP4, MP9, NP1,
KOHCY/IbTaLmm rp7
Bcero 143 39
2.2 Cofiep>kaHue yuebHo AUCUMN/INHbI
BBEAEHWE

BX0AHON KOHTPONMb. MIHCTPYKTVBHbIA 0630p COAEPXKaHWS YUYeOHON AMCUMNANHBI U 3HAKOMCTBO
06yyatoLWnXCs C OCHOBHbLIMW YCMOBUAMW U TpPebOBaHMSMU K OCBOEHUIO MporpaMmbl. du3nka —
(hyHAameHTanbHas Hayka O Npupoge.

ECTeCTBEHHOHAYUHbIA MeTOf MNO3HaHWA, €ro BO3MOXHOCTM W TpaHulbl MPUMEHUMOCTH.
OKCMepUMEHT W Teopus B Npouecce Mo3HaHWA npupoabl. MogenupoBaHue (PU3INYECKUX
SBMIEHWIA 1 npoueccoB. PoNb 3KCNepMMeHTa W Teopuu B MNpolecce MNO3HaHWUA MPUPOLbI.
®un3nyeckas BennyMHa. MoOrpewHoOCT M3MEPEHNI PUINYECKUX BENNYUH. DU3NYECKME 3AKOHbI.
"paHuLbl NPUMEHUMOCTU (HU3UYECKUX 3aKOHOB. MOHATME O (PU3MYECKON KapTuHE Mupa. 3HayeHue
hn3mKn npu ocsoeHnn npogeccuii CMO n cneymanbHocTel CO.

Buabl y4ebHON feaTenbHOCTU

YMeHUsi NOCTaHOBKW Leneii AeATeNbHOCTW, NAaHUPOBAHMSA COOGCTBEHHOWN [eATeNbHOCTW ANS
AOCTVIKEHMS MOCTaBNEHHbIX LUenei, NpeaBUAEHUS BO3MOXHbIX pe3ynbTaToB 3TUX AelCTBUIA,
opraHu3auumn caMmoKOHTPONS WU OLEHKN NONYYEHHbIX Pe3ynbTaToB.

Pa3BuTME CMOCOBHOCTU SICHO U TOYHO M3naraTb CBOM MbIC/N, NOTUYECKM O0BOCHOBLIBATb CBOH
TOYKY 3peHus, BOCMPUHMUMATb W aHanM3npoBaTb MHEHUA CO06eceaHMKOB, NpW3HaBasi MNpaBo
APYroro 4enoBeKa Ha MHOE MHEHMe.

MponssegeHne n3mepeHns QU3NYecKnX BENNYNH 1N OLeHKA rPpaHuLLbl MOrPeLHOCTe U3MEPEHWA,
MpeacTaBneHne rpaHULbl NOTPeLHOCTEN WM3MepPeHUi i NpU MNOCTPOeHUWU rpadukoB. YMeHue
BbICKa3blBaTb IMMNOTE3bl A8 06bACHEHNA HabNO4AaEMbIX ABNEHWIA. Y MeHMe npegnaratb MOAenu



ABNEHNIA. YKasaHue TrpaHul, MPUMEHUMOCTU (U3NYECKUX 3aKOHOB. VI3M10KEHNE OCHOBHbIX
MONOXeHW# COBPEMEHHOW HayYHOW KapTUHbI Mupa. MpnBeAeHe NPUMEPOB BANSHUSA OTKPbITUIA B
(hU3MKe Ha NMPOrpecc B TEXHWKe U TEXHONOFUM MPOM3BOACTBA. Mcnonb3oBaHue VIHTepHeTa Ans
noucka Hgopmalun

Pasgen 1 MEXAHUKA

Tema 1.1 KuHemaTunka
MexaHuueckoe fABukeHue. lNepemeuteHue. MyTb. CKOpoCcTb. PaBHOMepHOE MPAMOSIMHENHOE
ABWXEeHUe. YcCKopeHue. PaBHOnepeMeHHOe MpsAMOnuHeliHoe [ABkeHne. CB060AHOE najeHue.
[BvXeHne Tena, 6pOLLIEHHOr0 Noj Yri0M K rOPM30HTY. PaBHOMEPHOE [BUXEHME MO OKPYXHOCTH.
Buabl yuebHol AesTeNbHOCTY

MpefcTaBneHe MeXaHWYECKOr0 [ABVKEHWS Tena ypaBHEHMAMU 3aBUCMMOCTU KOOPAMHAT W
NMPOEeKLUein cKopocTy OT BpeMeHU. lMpefcTaBneHne MeXaHUUYeCcKOro ABMXeHUs Tena rpagukamm
3aBMCMMOCTM KOOPAMHAT W NpPOeKuMen CKOpOCTM OT BpemeHW. OnpepeneHve KOOpAUHAT
NMPOMAEHHOrO MyTU, CKOPOCTU W YCKOPEHWs Tena Mo rpapukam 3aBUCMMOCTU KOOPAMHAT U
MPOEKUMA CKOpPOCTM OT BpemeHW. OnpegeneHne KOOPAUHAT MPOMAEHHOrO MyTW, CKOPOCTU W
YCKOpPEHUA Tena no ypaBHEHUSIM 3aBUCUMOCTM KOOPAMHAT U MPOeKLUiA CKOPOCTU OT BPEMEHMU.
MpoBefeHMe CpPaBHUTENbHOIO aHajn3a pPaBHOMEPHOr0 ¥ PaBHOMEPEMEHHOTO ABUXEHWUIA.
YKazaHue UCNOMb30BaHWA MNOCTynaTeNlbHOro W BpalaTeNlbHOr0 [ABVDKEHWA B TEXHUKE.
MprobpeTeHne onbiTa paboTbl B rpynne C BbIMOAHEHWEM Pa3/IMUYHbIX COLMANbHBIX PONeil.
Pa3paboTka BO3MOXHOW CUCTEMbl [AEACTBUA W KOHCTPYKLUWU AN 3KCNEPUMEHTaNbHOro
onpegeneHns KNHeEMaTUYeCKNX BENIUMUUNH.

Tema 1.2 3aKOHbl MeXaHUKN HbOTOHA

MepBbll 3akOH HbloToHa. Cuna. Macca. Mmnynbc. BTopoit 3akoH HbtoToHa. OCHOBHOM
3aKOH KNacCMYeCKoW AuHamukni. TpeTuid 3akoOH HblOTOHa. 3aKOH BCEMUPHOrO TAFOTEHUS.
paBuTaumMoHHoe none. Cwuna TsxecTu. Bec. Cnocobbl M3MepeHUs maccbl Ten. Cunbl B
MeXaHUuKe.

Buabl yuebHON AeATeNIbHOCTY

MprMMeHeHNe 3aKoHa COXpaHeHWs MeXaHW4YeCKON 3Hepruy npu pacyetax pesynbTaToB
B3aMMOLENCTBUIN TeN rpaBUTaLMOHHbLIMU CUNAMU U CUAaMK YNPYTOCTH.

Tema 1.3 3aKOHbI COXpaHeHUA B MexXaHWUKe

3aKOH coxpaHeHMa umMnynbca. PeakTuUBHOe  [ABWXeHWe. Pabota cunbl. Pabota
noTeHunanbHbIX cul. MOLWHOCTL. 3Heprua. KuHeTuyeckas 3aHepruda. loTeHUManbHaa 3Heprus.
3aKOH COXpaHeHUs MexaHM4eckol aHepruu. MNMpuMeHeHMe 3aKOHOB COXPaHeHMs.

Buabl y4e6HOW fesiTeNbHOCTH

MpuMeHeHMe 3aKOHa COXPaHEHWs UMNYNbCa ANA BbIYMCIEHUS U3MEHEHWU CKOPOCTER Ten npu mx
B3aMMOAENCTBUAX. M3MepeHMe paboTbl CUA UM U3MEHEHWE KWHETMYECKOW 3Heprum Tena.
BbluncneHve paboTbl CUN M N3MEHEHUS KWHETUYECKOW 3Heprumn Tena. BbluncneHne noTeHUManbHoM
3HEprMm Ten B TpaBMTAUMOHHOM mnone. OnpefeneHne MOTEHUMANbHON  3HEpPruyM  ynpyro
AehOpMUPOBAHHOIO Tefa MO  M3BECTHOM fedopMaumyM M HKeCTKOCTM Tena. YKasaHue rpaHul
MPUMEHMMOCTI 3aKOHOB MeXaHWKW. YKasaHWe Y4YebHbIX AUCLUNANH, NPU U3YYEeHUW KOTOPbIX
MCNOMb3YHTCS 3aKOHbI COXPAHEHUS.
Pasgen 2 OCHOBDI MOJIEKY/TAPHOW ®U3NKN N TEPMOANHAMUKW

Tema 2.1 OCHOBbI MONEKYIAPHO-KMHETUYECKON Teopun. MigeanbHbli ras

OCHOBHbI€ NMOMOXEHNSA MONEKYNAPHO-KMHETUYECKON Teopun. Pasmepbl M Macca MOJSIEKYN U
aTomoB. bpoyHoBckoe aBwxeHue. Ougdysnsa. Cunbl U 3HEPTUS  MEXMOJSIEKYNAPHOIO
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B3ammogencTBumsa. CTpoeHMe ra3o06pasHbiX, XUAKUX W TBepAblXx Ten. CKOpPOCTU [ABUXEHUS
MONEKYN WU UX n3mepeHue. MaeanbHolii ras. [asneHue raza. OCHOBHOe ypaBHEHWE MONEKYAPHO-
KMHETMYECKON Teopuu ras3oB. TemnepaTypa W wu3MepeHue. [a3oBble 3aKOHbl. AGCOMOTHbIN
Hynb TemnepaTypbl. TepMoAMHaMuyecKas LWKana TemnepaTypbl. YpaBHeHMe COCTOSHUA
naeanbHOro rasa. MonsapHas rasosas NMocCTOSHHas.

Buabl y4ebHoR fesaTenbHOCTH

BbiNONHEHME 3KCMEPUMMEHTOB, CAYXalWKUX A1 000CHOBaHWUA MONEKYNSPHO-KMHETUYECKOW
Teopum (MKT). PeweHune 3aga4y € NPUMEHEHMEM OCHOBHOIO YpaBHEHUA MOJIeKYNAPHO-
KWHeTU4YeCcKol Teopuu rasos. OnpejaeneHne napameTpoB BeLLeCTBa B ra3006pa3HOM COCTOSHMM Ha
OCHOBAHWW YypaBHEHWS COCTOAHUA unaeanbHoro rasa. OnpegeneHve napamMeTpoB BeLLecTBa B
ra3oobpasHoOM COCTOSAHUM N MPOUCXOAALLMX NpoLeccoB no rpagukam 3asucumoctn p (T), V (T), p
(V). 3kcnepumeHTanbHoe nccnegosaHue 3asucumoctu p (T), V (T), p (V). MNpeacrtaBneHne B Buge
rpaMKoB M30XOPHOro, N306apHOr0 1 M30TEPMMUYECKOTO NPOLECCOB.

BbluncneHve cpefHeil KMHETMYECKOW 3Heprum TEnnoBOro ABMXEHWUA MOMIEKYN MO M3BECTHOWN
Temnepatype BewlecTBa.BbickasbiBaHWe TuNoTe3 ANA O0O0bACHEHWA Ha6M0[AEMbIX SBIEHWIA.
YKasaHue rpaHuL, NpPUMEHUMOCTY MOAENN «naeanbHbli ra3» 1 3akoHoB MKT.

Tema 2.2 CBoicTBa NapoB, XXNAKOCTEN N TBEPAbIX Ten

CsoiicTBa napoB. VcnapeHne n KoHAeHcaums. HacbilweHHbI nap 1 ero cBoicTea. A6COMOTHasA U
OTHOCUTE/IbHasA BMAXHOCTb BO3dyXxa. Touyka pocbl. KuneHuwe. 3aBUCMMOCTbL TeMmnepaTypbl KUMeHWs ot
fasneHus. MNeperpeTblil Nap 1 ero UCMosib30BaHNe B TEXHUKE.

CBOIACTBa XXUAKOCTEA. XapaKTepucThKa XWUAKOr0 COCTOAHWUSA BellecTBa. [MOBEPXHOCTHbIN CON
XWAKOCTW. JHeprus MoBepPXHOCTHOIO Cnof. FABMEHWA Ha rpaHuue XUAKOCTU C TBEPAbIM TENOM.
KanunnapHble aBneHus.

CsoiicTBa TBepAblX Tef. XapakTepucThKa TBEPLOro COCTOSIHMS BeLlecTBa. YNpyrue CBOWCTBa
TBepAbIX Ten. 3akoH Nyka. MexaHu4yeckue CBOWMCTBa TBePAbIX Te/. TennoBoe pacluvpeHve TBEpPAbIX Tes
V XnaKocTein. MnaBneHne N KpUcTanmsauus.

Buabl yuebHON AeATeNbHOCTY

M3mepeHne BnaXxHOCTW BO3f4yxa. PacyeT Ko/nu4yectBa TensioTbl, Heo6X0AMMOro [Ans
OCYLLLeCTBNEHNA NpoLecca Mepexoda BewecTsa W3 OAHOr0 arperatHoOro COCTOSHUA B ApYyroe.
JKcnepumeHTanbHOe WCcnefoBaHWe TennoBbIX CBOWCTB BelecTBa. [lpuBefdeHWe nNpUMepoB
KanunnspHbiX SBNEHUIA B 6bITY, Npupoge, TeXHUKe. ccnefoBaHne MexaHUYeCKUX CBONCTB TBEPAbIX
Ten. lMpumMeHeHne (U3NYECKUX MOHATUI U 3aKOHOB B Y4eOHOM MaTtepuane npodeccUOHanbHOro
xapakTtepa. Vcnonb3oBaHue VIHTepHeTa An1a noucka UHGpopmaumm 0 paspaboTkax U NPUMEHEHUAX
COBPEMEHHbIX TBEPAbIX M aMOP(HbIX MaTepranos.

Tema 2.3 OCHOBbI TEPMOANHAMUKN

OCHOBHblEe MOHATUA K onpefeneHna. BHYTPEHHAS 3HEpPrusa cuctembl. BHYTpeHHASA 3Heprua
ngeanbHoro rasa. PaboTta m Tennota Kak (opmbl nepefaynm sHeprun. TennoemkocTb. Y AefbHas
TennoemMKoCTb. YpaBHeHVe TenjoBoro 6GanaHca. [epBoe Hayano TepmoAMHaAMUKKW. AfunabaTHbIR
npouecc. MpuHuun geicTeus Tennosol MawwuHbl. KIMJ[ Tennosoro asuratens. BTopoe Hauano
TepMOANHAMUKKN. TepmoanHamMyecKasa LiKana temnepatyp. XonoAuNbHble MawWHbl. TennoBble
asurartenn. OxpaHa npupogbl.

Buabl yuebHON AeATeNbHOCTY

i3mepeHue KonnyecTBa TensoTbl B Mnpoleccax Tensonepegayn. PacyeT KOMUYecTBa TensoThl,
Heob6XxoAMMOro AN OCYLLeCTBIEHUA 3a[aHHOr0 npolecca ¢ Tennonepefayen. Pacyet n3MeHeHUs
BHYTPEHHen aHepruu Ten, paboTbl M NepefaHHOr0 KOAMYecTBa TeMA0Tbl C MCMO/Ab30BaHUEM
MepBoOro 3akoHa TepMOANHAMUKN.
PacueT paboTbl, COBEpPLUEHHO ra3oM, no rpaduky 3asucumoctu p (V).

BbluncneHnve paboTbl rasa, COBEPLUEHHOW MPU U3MEHEHUU COCTOAHUSA MO 3aMKHYTOMY LMKAY.
BbluncneHne KIMO npu cosBepweHnn rasom paboTbl B npoueccax W3MEHEHUs COCTOSHUA [0



3aMKHYTOMY UMKNYy. OOGbACHEHMe MNPUHLUNOB [EACTBUA TEMNOBbIX MawwuH. [emMoHCTpayus ponu
(M3MKN B CO34aHMUN N COBEPLLEHCTBOBAHUN TEMNOBbIX ABUTaTeNeil.

Pa3gen 3 QJIEKTPOAVNHAMUKA
Tema 3.1 31eKTpnUyeckKoe nose

JnekTpuyeckne 3apagbl. 3aKOH coxpaHeHua 3apsafa. 3akoH KynoHa. 9nekTpuyeckoe
none. HanpsXXeHHOCTb 3MeKTpuyeckoro nonsd. lMpuHumn cynepnosvuum nonein. PaboTta cwun
anekTpocrtatMyeckoro nona. loTeHuman. PasHOCTb  NOTeHUMANoB. IKBUMOTEHLMaNbHbIe
noBepxHoCcTU. CBA3b MeXAy HanpsXXeHHOCTbI W PasHOCTbIO MOTEeHLManoB 3/1eKTPUYECKOoro nosns.
[OVanekTpukn B 3nekTpuyeckom none. [llondapusaumsa  AUINEKTPUKOB.  [IpOBOAHUKN B
anekTpuyeckom none. KoHpeHcatopbl. CoeAuHEHWe KOHAeHCAaTopoB B 6artapetn. JHeprus
3apAXKeHHOro KoHAeHcaTopa. QHeprus 3N1eKTPUYecKoro nons.

Buabl yyebHoO feATeNbHOCTH

BbluncneHune cun B3&MMOAEI7ICTBI/IF| TOYEYHbIX 3NTEKTPUYHECKNX 3apPAL0B.

BbluncneHne Hanps)KeHHOCTW 31eKTPUYECKOro MOMAs OfAHOFO U HECKONbKMX TOYeYHbIX
3NEKTPUYECKUX 3apsAoB. BbluncneHre NoTeHLMana 3nekTPMUYecKoro nons 04HOr0 U HECKONbKNX
TOYEYHbIX 31EKTPUYECKMX 3apAa0B. VI3MepeHMe pa3HOCTU NMOTEHLMANO0B.

N3mepeHne 3Hepruy 3NEeKTPUYECKOTO MONs 3apsKEHHOT0 KOHAeHcaTopa. BbluMcneHue aHeprum
3NIEKTPUYECKOTO MONS 3apsKEHHOr0 KOHAeHcaTopa. Pa3paboTka miaHa M BO3MOXHOW CXeMbl
AEACTBMIA  3KCMEPUMEHTANIbHOTO  OMpefeneHnss  3N1eKTPOEMKOCTU KOHAeHcaTopa ¥
AN3NEKTPMUYECKOl  NpoHMUaeMocTM  BewlecTBa.  [poBefeHMe  CPaBHWUTENIbLHOTO  aHanu3a
rpaBUTaLMOHHOIO M 3N1IEKTPOCTATUYECKOTO NONEN.

Tema 3.2 3aKOHbI MOCTOAHHOIO TOKa.

Ycnosus, HeobxoauMble A1 BOSHUKHOBEHMA W MOLAEPXAHUA 3NeKTpUYeckoro toka. Cwuna
TOKa M NNOTHOCTb ToKa. 3akoH OMma gnd ydactka uenu 6e3 9C. 3aBUCUMOCTb 3/IEKTPUYECKOr0
COMPOTUBNEHNA OT MaTepuana, AAWHbI W NAOWaAN MOMNEPeyYHoro CceyeHna MNPOBOAHMKA.
3aBMCUMOCTb 3/1eKTPUYECKOTO COMpPOTUBNEHNSA NpPoOBOAHUNKOB oT TemneparTypbl.
AneKTpoABMXKYLWas cuna WUCTOYHMKA Toka. 3akoH Oma and nonHoil uenu. CoeanHeHue
npoBogHMKoB. CoeAuHEHNEe UCTOYHMKOB 3/1IEKTPMUUYECKON 3Heprum B bGatapeto. 3akoH [xoyna—
NeHua. PaboTa 1 MOLHOCTb 3/1eKTPUYECKOro ToKa. TensoBoe felicTBUe TOKa.

Buabl yuebHON AesATeNbHOCTY

i3mepeHne MOLLHOCTHY 3/1eKTpuYeckoro Toka. iamepernne 34C v BHYTPeHHEro conpoTuBeHuns
MCTOYHUNKA TOKA.
BbiNONHEHME pacyeTOB CWAbl TOKa W HanNpsHKeHWM Ha yyacTKax 31eKTPUUYEeCKUX Lenen.
OO6bACHEHME Ha NpuMepe 3M1eKTPUYECKONM Lenu C ABYMS MUCTOYHMKamu Toka (34C), B Kakom
Cflyyae WUCTOYHUK 3/1IEKTPUYECKOW 3Heprum paboTaeT B pexume reHepatopa, a B KaKOM — B
pexume notpebutens. OnpegeneHve Temnepatypbl HUTW  HakanueaHus.  W3mepeHue
3NeKTPUYECKOro 3apsaja 3aneKTpoHa.

Tema 3.3 DNEeKTPUYECKUI TOK B pa3/INyHbIX cpedax

MpoBOAUMOCTbL MeTan/0B, ABIEHNE TEPMO3/IEKTPOHHON 3MUCCUMN, CBEPXNPOBOAUMOCTb.

CobCcTBEHHas NPOBOAMMOCTb NOMYMNPOBOAHWUKOB. M0NYyNPOBOLHUKOBbLIE MPUOOPDI.

Buabl yuebHoM AesiTENbHOCTY
CHATMe BONbTAMMEPHON XapaKTepUCTUKM auoga. [lpoBeAeHME CPaBHUTENbHOIO aHanusa
NoNynpoBOAHUKOBbIX ANOA0B U TPUOAOB.
Wcnonb3oBaHne VIHTepHeTa Ansa  noucka WHGoOpMauuMM O MepcrnekTMBax pPasBUTUA
NONYyNpPOBOAHNKOBOW TEXHUKMN.

Tema 3.4 MarHuTHoe noJse
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BekTop WMHAYKUWM MarHMTHOro nons. [eiiCTBME MArHUTHOrO MO Ha NPAMONWHERHbIN
MPOBOAHMK C TOKOM. 3akoH Amnepa. BsaumopeiicTBue TOKOB. MarHUTHbIA moTok. Pa6oTa no
nepeMelieHnto MpoBOAHMKA C TOKOM B MAarHUTHOM mone. [eiAcTBME MarHUTHOrO MOMs Ha
aBWKywuiics  3apsa.  Cuna  JlopeHua. OnpegeneHne  yAenbHOro 3apsga. Y CKopuTenu
3apsXKeHHbIX YacTul,.

Buabl yue6HOW aesiTeNbHOCTH

N3mepeHve MHAYKLUN MArHUTHOTO nons. BblumcneHune cun, AeiCTBYHOLLIMX HA MPOBOAHUK C
TOKOM B MarHMTHOM More.
BbluncneHve cun, AeACTBYOWMX Ha 3NEKTPUYECKMIA 3apsjd, ABVKYLWMIACA B MarHUTHOM Mose.

Tema 3.5 9neKTpoMarHUTHaa MHAYKLUUA

dneKTpoMarHuMTHas MHAYKUuMSA. Buxpesoe anekTpuyeckoe none. CaMOMHAYKUUS. DHeprus
MarHUTHOro Mons.

Buabl yyebHoO feATeNbHOCTH
WccnefoBaHve SABNEHWI  3NEKTPOMArHUTHOM  MHAYKLMK, camMOMHAYKuuu. O6bscHeHUe
npuHUMNa pgeicTema anekTpogsuratens. OObBACHeHUe npuHUMNA [elACTBUS reHepatopa
3N1EKTPUYECKOr0 TOKa U 31eKTPOM3MEPUTENbHBIX NprbopoB. O6bACHEHME NPUHLMNA AeACTBUS
mMacc-cnekTporpada, yckoputenen 3apsxXeHHbIX yactul,. O6bACHeHMe poanm MarHMTHOro nons
3emMn B XKM3HU PacTeHWUN, XXMBOTHbIX, YeN0BeKa.
MpuBefeHNe NPUMePOB MNPAKTUYECKOTr0 NPUMEHEHUS N3YYEHHbIX SBEHWI, 3aKOHOB, NPM60pPOB,
YCTPOMCTB.
MpoBefeHMe CPaBHUTENLHOIO aHanm3a CBOWCTB 3/IEKTPOCTATUYECKOr0, MarHUTHOIO U BUXPEBOTO
3N1eKTPUYECKUX MOSEN.

Paspgen 4 KOJIEBAHWA 1 BOJIHbI

Tema 4.1 MexaHnyecKne KonebaHmsa v BOJIHbI

Kone6atenoHoe ABmxXeHue. [apMOHMYeckne KonebaHua. CB0OO6OAHbIE MeXaHMYecKue
KonebaHuns. JIMHeHble MexaHW4YyeckKme KosnebaTenbHble CUCTeMbl. [MpeBpalleHne 3Heprun npwu
KonebaTenbHOM ABMXeHMU. CBOOOAHbIE 3aTyXalolUme MexaHnyeckme KonebaHus. BblIHY>XAeHHble
MeXaHUYecKne KonebaHus.

Buabl yuebHoIn feaTenbHOCTH

WccnepoBaHve 3aBUCKMMOCTY Nepuoja KonebaHuii MaTemMaTMyeckoro MasTHMKa OT €ro AJ/IMHbI,
Macchbl U aMNANTYAbl KONebaHWiA.

WccnepoBaHve 3aBUCUMOCTM Nepuoaa KonebaHuii rpysa Ha Npy>XUHe OT €ro Macchbl M XXeCTKOCTH
NPY>XWUHbl. BbluncneHne nepuoga KonebaHWii MaTeMaTMyeckoro MasTHMKa MO W3BECTHOMY
3HAUYEeHWO €ero [A/nHbl. BbluncneHne nepuoga KonebaHMil rpysa Ha MPY>XWHE MO M3BECTHbIM
3HAYEHMAM €ro Macchl U XXECTKOCTU MPYXXUHbI.

BblpaboTka HaBbIKOB BOCMPUHMMATb, aHanW3npoBaTb, MepepabaTbiBaTb U NpPegbABNATb
nHdopMauMio B COOTBETCTBUM C MNOCTaBAeHHbIMM 3afjayamu. [lpuBeAeHWe NPUMepoB
aBTOKO/e6aTeNlbHbIX MeXaHUYECKNX cucTeM. MpoBefeHNe KnaccupukaLum KonebaHuii.

Tema 4.2 9/1eKTPOMarHUTHbIe Ko/lie6baHUA U BOJIHbI

CBobOfHbIE 3/1EKTPOMarHUTHble KonebaHwus. TpeBpalleHUe 3Heprum B KonebaTe/NbHOM
KOHType.  3aTyxawlwune  3N1eKTpOMarHUTHble  KonebaHus.  [eHepaTop  He3aTyxawlLlmnx
3N1eKTPOMarHUTHbIX KonebaHuil. BbIHYXAEeHHble 3neKTpuyeckme KonebaHus. MNepemeHHbIR TOK.
eHepaTop MepeMeHHOro ToKa. EMKOCTHOe M WHAYKTMBHOE COMPOTUBAEHUS MNEPEMEHHOIO
ToKa. 3akoH OmMa [Jns 3N1eKTpPUYecKoW Luenu mnepeMeHHOro Toka. Pab6oTa M MOLWLHOCTb



NepeMeHHOro Toka. [eHepaTopbl Toka. TpaHchopmaTopbl. TOKM BbICOKON 4acTOThI.
MonyyeHne, nepegava N pacnpegeneHne 3NeKTPOIHEPTUMN.

JNeKTpoOMarHUTHOe MNo/sie KakK 0C06bld BuA MaTepun. OfIeKTPOMarHUTHbIE BOJIHbI.
Bubpatop lepua. OTKpbITbI KonebaTenbHbI KOHTYp. WM306peTeHne pagno A. C. lMonosbim.
MoHATME 0 pagmocBa3n. NMpUMeHeHMe 31eKTPOMArHUTHbLIX BOJH.

Buabl yuebHol gessTeNlbHOCTYU

Ha6ntofeHne ocumanorpaMM rapMOHUYECKMX KOneGaHWii Cunbl TOKa B Lenu. V3mepeHue
3/IEKTPOEMKOCTU KOHJeHcaTopa. W3mepeHMe WHAYKTUBHOCTb KaTylWwKku. lWccnegoBaHume
SIBMIEHNS1 3M1eKTPUYECKOrO pe3oHaHca B MocnefoBaTenbHOW Lenu. [poBefeHWe aHanorum
MeXay  (hm3nyeckumu BeMYMHAMMY, XapaKTepusyoLumnumm MeXaHWUYecKyo "
3NeKTPOMArHUTHYIO KonebaTeNbHble CUCTEMbI.

PacuyeT 3HAYeHWIn CWUAbl TOKA W HaMpsXKeHWs Ha 3feMeHTax Lenu MepemMeHHOro ToKa.
WccnepoBaHve npuHUMNa fAeicTBUs TpaHchopmatopa. MccnegoBaHue npuHumna Aeicteus
reHepaTopa nepeMeHHOro ToKa.

OcylecTBeHne paguonepegayun n paguonpmema. MccnefosaHne CBONCTB 3/1EKTPOMarHUTHbIX
BOJIH C MOMOLLbIO MO6UILHOTO TeneoHa. Pa3BuTre LEHHOCTHOIO OTHOLWEHNS K M3yYaeMbIM Ha
ypokax (U3MKM 0ObekTaM U  OCBaMBaeMbiM  BuAaM  aeAaTenbHOCTU.  OO6bBACHEHUe
NPUHLUUMNANLHOTO Pa3nnymna Npupoabl yNpyrmux n aNeKTpoOMarHUTHbIX BOMH. 310XeHWe cyTn
3KONOrNYecKnX npobaem, CBA3aHHbIX C 3/IEKTPOMArHUTHLIMW KONe6aHUAMMN 1N BOSTHAMMU.
O6DBSACHEHME PONN 3NEKTPOMArHUTHbLIX BOIH B COBPEMEHHbIX UCCNEA0BaHMAX BceneHHOIA.

Pasgen 5 ONMTUKA

Tema 5.1 Npupopga ceeTa. BonHoBbIe CBOWCTBA CBeTa

CKopocCTb pacnpocTpaHeHna cBeTa. 3aKOHbl OTPaXXeHWa W npenomneHua cseta. [lonHoe
oTpaxeHue. JIMH3bl. Na3 Kak onTuyeckas cuctema. OnTuyeckune npuobopsl.

NHTephepeHuma cBeta. KOrepeHTHOCTb CBETOBbIX fyyeld. WHTepdepeHUUs B TOHKUX
nneHkax. [lonocbl paBHOM TonwmHbl. Konbua HbtoTOHA. Wcnonb3oBaHWe WHTepdepeHuMn B
Hayke W TexHuke. [Augpakuyms cseta. [Aupakuns Ha wWenu B napanfiefibHbIX yyax.
OnpakunoHHaa pewetka. [loHATMe o ronorpaduun. Tlonapus3auma  NOMNEPEYHbIX  BOJH.
Monspusayns ceeta. [BOWHOe nydenpenomneHve. T[lonspoufbl. [Awucnepcus cBeta. Bupgbl
CnekTpoB. CnekTpbl McnyckaHusA. CnekTpbl MOrMoWeHns. Y nbTpaMoneTtoBoe U WHGpakpacHoe
n3nyyYeHUs. PeHTreHOBCKMe Nyun. VX npupoga n CBOWCTBA.

Buabl yuebHol gessTenlbHOCTU

MpuMeHeHMe Ha NPaKTMKe 3aKOHOB OTPaXXeHWUS U NPeioMIeHNs CBeTa NPU peLeHnn 3a4au.
OnpegeneHve CcNeKTpanbHbIX rpPaHUL, 4YyBCTBUTENIbHOCTM 4YE/N0BEYECKOro rfasa.  YMeHue
CTPOUTb M306paXKeHMs nNpeaMeToB, [AaBaemble NIMH3aMKW. PacyeT pacCTOAHWUS OT JIMH3bI A0
n3obpaxeHns npegmerta. PacyeT ONTMYECKOW CUMbI NNH3LI. VI3MepeHMe (DOKYCHOro paccToAHUSA
NUH3bI. VcnbiTaHWe Mogeneii MMKpOCKoNa 1 Teneckona.

HabnioaeHne SBNEHUS WUHTepdepeHLMn 3NEeKTPOMArHUTHbIX BOMH. HabntoaeHwe SBNEHUS
ANDpaKLMmM 3NeKTPOMArHUTHbIX BOJH.

Ha6nogeHne fBNEHUS MNONsApM3auMnm 3N1eKTPOMArHUTHbIX BOMH. V3MepeHMe ANVHbI CBETOBOA
BO/IHbI MO pe3ynbTaTaM HabnwAeHWUa SBAeHUS wHTepdepeHumn. HabnwogeHue aBneHUs
Andpakymmn ceeta. HabnogeHne SBneHNs Nonspusauum n gucnepcum ceeta. Mouck pasnuuuii n
CXOACTBA MeXAy AWPPaKLMOHHBIM W AWCNEPCUMOHHBLIM cnekTpamu. [lpuBeAeHVWe NpPUMEPOB
NnosBNeHNUs B MPUPOAE W MCMNONb30BaHWA B TEXHUKE ABNEHWUI WMHTepepeHUMM, Audpakyuu,
nonspusauumn n gucnepcun ceeta. lMepeyncneHne MeToA0B NO3HAHWUA, KOTOPbIE MCMOMb30BaHbI
MpU N3y4YeHNN yKasaHHbIX SBNEHNIA.
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Pasgen 6 9/IEMEHTblI KBAHTOBOW ®U3NKU

Tema 6.1 KBaHTOBas onTuKa

KBaHToBas runotesa [lnaHka. ®OTOHbl. BHewHWiA  (HOTO3INEKTPUYECKUA  3DEKT.
BHyTpeHHU hoTo3PphekT. Tunbl POTO3EMEHTOB.
Tema 6.2 ®Pu3nKa atoma M aTOMHOro sgpa

Pa3BuTne B3rnafoB Ha CTpOeHMe BellecTBa. 3aKOHOMEPHOCTM B aTOMHbIX CMNEKTpax
BoAoOpoda. AnepHaa mogenb atoma. OnbiThl 3. Pesepdopaa. Mogens atoma Bogopoga no H. bopy.
KBaHTOBbIe reHepaTopbl.

EcTecTBeHHas pafnv0aKTUBHOCTb. 3aKOH pafuoakTMBHOro pacnaga. Cnocobbl HabnwaeHUa u
pervcTpaumnm 3apsXkeHHbIX yactuy,. ddekt Basmunosa — YepeHkoBa. CTpoeHWe aTOMHOrO fgpa.
[etekT mMmaccbl, 3Heprus CBA3M U YCTOWYMBOCTb  aTOMHbIX Afep. $AepHble  peakuuw.
VickyccTBeHHaa paAnoakKTUBHOCTL. [leneHue TaAXenbiX dAgep. LlenHaa dAgepHasa peakuums.
Ynpaensemas LenHas peakuus. AgepHblii peaktop. lMonyyeHne pagvmoakTMBHBLIX M30TOMOB W KX
npuMeHeHne. brnonornyeckoe gencTere pagnoakTUBHBIX U3NYUYEHUR. DieMeHTapHble YacTuLbl.

3 YCJZIOBUA PEATU3ALMN YUEBEHOW ANCLIMMANHBI
3.1 MatepuasibHO-TeXHMYeCKoe obecreveHne
[ns peanusayumn nporpammbl y4eb6HON AUCLMNAMHBI MPEeSYCMOTPEHbI CReaytoLine cneumanbHble
NMoMeLLLeHNs N OCHaLLleHue:
Twn n HaumeHoBaHMe

OcHalleHMe cneuuanbHOro noMeLLeHus
crneumanbHOro noMeLLLeHms

KabuHeT eCTECTBEHHOHAYUYHbIX MynbTUMEAUIAHbIE  CPeACTBA  XpaHeHus,  nepefjaunm K

ANCUMNANH npeacTaBneHns MH(opMaLmu. YuebHO-MeToAnYECKas
AOKYMeHTaums, AnLakTuyeckme cpeacTaa

naboparopus ®Pu3NKu NabopatopHoe o6opynoBaHWe; Mofenu Mo (u3vke; Habopsbl

nabopatopHble, B T.4. MO MeXaHWKe, 3/1eKTPOMarHeTu3my,
ONTUKE;  M3MEepWUTeNbHble  MpMOOpbI AN BbINOAHEHUS
nabopaTopHbIX paboT: 3NeKTPOMETP, MYNbTUMETPbI,
BO/IbTMETPbI, amMnepMeTpbl; KOMMIEKT [AEeMOHCTPaLNOHHOIO
obopyfoBaHMA MO  31eKTpOCTaTMKe,  YCTaHOBKa  Ans
onpefeneHns  AMHbI  CBETOBOWM  BOJIHbI  C  MOMOLLbLO
ANPPaKUMOHHOW  pelleTKM, Habop  060opyaoBaHMs MO
3NEKTPONN3Y

MomeweHne  ana  XxpaHeHms  n LUkagbl, cTennaxum  And  XpaHeHMs  1abopaTopHOro

NponNaKTUYeCKOro  06CNyXMBaHUA 060pYyL0BaHUSA, UHCTPYMEHTOB U PAaCXOAHbIX MaTepuasios.

y4yebHOro o6opygoBaHus

3.2 Y4ebHO-MeTOo4MYeCKOe U MH(OPMaLMOHHOe 0becnedeHre peasin3aumm NporpaMmmbl
OCHOBHbIE NCTOYHUNKMU:

1 KopbiTHMKOBa, E. C. ®usmka [ana CIMO] [SneKTpoHHbIl pecypc] : yvyebHoe nocobue. YU.1 / E.
C. KopbiTHMKOBa, J1.A. Opep, /1. A. HukoHoposa ; MI'TY. - Maruutoropck : MITY, 2016. - 1
3M1EKTPOH. onT. ANCK (CD-ROM). - Pexxum focryna:

https://magtu.informsvstema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pd
f&view=true.

- MakpoobbekT.

2. KopbITHMKOBa, E. C. ®usmka [3neKTpoHHbIA pecypc] : yyebHoe nocobue [ans CMO]. Y.2 /
E. C. KopbiTHukoBa, J1. A. Ogep, /1. A. HukoHoposa ; MI'TY. - MarHutoropck : MI'TY, 2016. - 1
3M1EKTPOH. onT. ANCK (CD-ROM). - Pexxum focryna:

https://magtu.informsvstema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pd
f&view=true.
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- MakpoobbeKT.

3. ®dusuka. Teopus 1 NpakTnKa [SNEKTPOHHbIN pecypc]: YuebHoe nocobue / Mog pea. npod. C.O.
Kpamaposa. - 2-e u3g., gon. u nepepab. - Mocksa: L, PUOP, HAL, NH®PA-M, 2016. - 380 c. - Pexxum
poctyna: http://znanium.com/bookread2.php?book=522108

-. 3arn. c akpaHa. - ISBN 978-5-369-01522-

[JonoNHUTENbHbIE NCTOYHUKMN:

1 dusuka [OneKTpoHHbIli pecypc]: yuyebHuk / A.A. MuHckuia, M.HO. pakoBCKuiA; nog obuy. pea.
FO.N. Ouka, H.C. MypbiweBoii. - 4-e n3g., ucnp. - Mockea: POPYM: MH®PA-M, 2017. - 560 c. :un. —
(CpepHee npodeccnoHanbHoe obpasoBaHmne). Pexxum goctyna: https://new.znanium.com/read?id=90067

- 3arn. c akpaHa. - ISBN 978-5-91134-902-8

2. [OemnpgyeHko, B. W. ®dusmka [3neKkTpoHHbIA pecypc]: yuebHuk / B. W. [demupyeHko,
W. B. lemugyeHko. - 6-e u3g., nepepab. v pon. - Mocksa: MH®PA-M, 2018. - 581 c. - Pexum
poctyna: https://new.znanium.com/read?id=300518

- 3arn. ¢ aKpaHa.

3. ®usnka. OCHOBbI 3M1EKTPOANHAMUKIN. DNEKTPOMArHUTHbIE KOMEOaHWUA U BOJHbI [DNEKTPOHHbIN
pecypc]: yyebHoe nocobue / KysHeyoB C.W., - 4-e u3g., ucnp. u gon. - Mockea: By30BCKMiIl y4e6HMK,
HWL MH®PA-M, 2015. - 231 c. - Pexxum fgoctyna: https://new.znanium .com/read?id=215043

-. 3arn. ¢ akpaHa. - ISBN 978-5-9558-0332-6

4. Kypc nekymin no uanke. InekTpoctaTnka. MocToAHHbIA TOK. dnekTpomarHeTnsm. KonebaHms n
BOMHbI [ONeKTPOHHbIN pecypc]: yvyebHoe nocobue / KysHeyos C.U., CemkmHa J1.L., PorosmH K.W. -
Tomck: wu3f4-B0  TomMcKoro nonutex. YyHusepcuteta, 2016. - 290 c - Pexum pgoctyna:
https://new.znanium .com/read?id=218874

- 3arn. c akpaHa. - ISBN 978-5-4387-0562-8

Mepnognyeckune n3gaHunA

1 Hayka 1 u3Hb. - ISSN 0028-1263

2. 9nekTtpuyectso. - ISSN 2411-1333

MporpammMmHoe obecneyeHne n IHTepHeT-pecypcbl:

HanmeHoBaHue MO Ne [loroBopa CpoK feliCTBUSA NNLEH3NN
MS Windows 7 (nognucka [-1227 oT 08.10 2018 11.10.2021
Imagine Premium) A-757-17 oT o 2017 27.07.2018
N-593-16  or  20.052016 20.05.2017
[-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel135 ot 17.09.2017 6eccpoyHo
Kaspersky Endpoint Security gna  [-300-18 oT 21.03 | 28.01.2020
6u3Heca-CTaHAapTHbIN 0-1347-17 oT 20.12 20T7 21.03.2018
[-1481-16 oT 25.11 oo 25.12.2017
[-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOAHO pacnpocTpaHseMoe 6eccpoyHO

MNHTepHeT-pecypchbl

1 depepanbHbIi LEHTP MH(OPMaLMOHHO-06pa3oBaTefibHbIX pecypcoB - PLINOP [31eKTPoHHbI
pecypc]. - Pexxum goctyna: www.fcior.edu.ru, cBOG0OAHbINA. - 3arn. ¢ akpaHa. 3. pyc.

2. EgvHaa konnekums UMMpoBbiX 06pa3oBaTeNbHbIX PECYpPCcoB [DNeKTPOHHbIN pecypc]. - Pexum
poctyna: www.school-collection.edu.ru, cBo604HbIN. - 3arf. ¢ aKpaHa. H3. pyc.

3. VIHTYUT - HauuoHas/IbHbIA OTKPbITLIA YHUBEPCUTET. [SNEKTPOHHbLIN pecypc]. - Pexxum goctyna:
www.intuit.ru/studies/courses, cBO60AHbINA. - 3arn. ¢ 3KpaHa. H3. pyc.

4. NHCTUTYT HOHECKO MO0 MH(OPMALMOHHBIM TEXHO/IOTUAM B 00pa3oBaHUN. [SNEKTPOHHBIN
pecypc]. - Pexxum goctyna: https://iite.unesco.org/ru/, cBO60AHBINA. - 3arn. ¢ aKpaHa. 3. pyc.

5. defepanbHbli 06pasoBaTesibHbI nopTan «VHpOpMauMoHHO-KOMMYHUKALMOHHbIE TEXHOIOMMM
B 06pasoBaHUM». [2neKTpOHHbIi pecypc]. - Pexxum foctyna:
http://window.edu.ru/resource/832/7832, cB06OAHbIW. - 3arn. ¢ sKpaHa. H3. pyc.
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6. ITopran umudposoro obpazoBanus. [DneKTpoHHbIH pecype]. — Pexxum mocryma: www.digital-
edu.ru, ceobomHbIin. — 3ari. ¢ skpaHa. 3. pyc.

7. EnuHoe OKHO moctymna K oOpa3oBarenbHBIM pecypcaMm Poccuiickoii @eneparun [ DneKTpOHHBINA
pecypc]. — Pexxum moctyna: http://window.edu.ru/, ceobonnslit. — 3ar. ¢ skpaHa. 3. pyc.

8. CIIO B poccuiickux mkonax: komanna ALT Linux paccka3piBaeT O BHEAPEHHH CBOOOIHOTO
MpOrpaMMHOTO o0ecriedeHust B mKoynax Poccun [DnekTpoHHbIN pecypc]. — Pesxkum mocryna:
http://freeschool.altlinux.ru/, ceobonusii. — 3ary. ¢ skpana. f3. pyc.

15


http://window.edu.ru/
http://freeschool.altlinux.ru/

4 KOHTPO.JIb 1 OIEHKA PE3YJIbTATOB OCBOEHHA YYEBHOM JUCIOUAILINHBI
KoHnTponp M OLeHKa pe3ynbTaToB OCBOEHUs MUCLIMILUIMHBI OCYLIECTBIISIETCS MPENOAaBaTesieM B

IpoLecce TeKyLIero KOHTPOJI U MPOMEXKYTOYHON aTTecTallu.

4.1 Tekymuii KOHTPOJIb

No Kontponupyemeie pa3nenst Konrponupyemeie HaumenosaHnue
B (TemMbl) y4eOHON AMCUUTUINHBI PE3YJIbTaThI OLIEHOYHOT'O CPEJCTBA
1 Brenenune JIP4, JIP13 MP3, IIP2 Tecm
2 JIP4, MP 3, MP4,
Pa3znen 1 Mexanuka I1PI, I1P2, ITP3, ITP4, | KonmporsHas pacoma
TIP9 Tecm
3 JIP4, MP4, IIP1, IIP4 | Jluxmarmo:
Tema 1.1 Kunematuka I
[pcucmiueckas paboma
(Mpaxnmmeckoe 3a0anie)
4 Tema 1.2 3axkonwsl wMexaHuku | JIP4MP3IIP2, Tpasamuuecrkasa paboma
Hetotona 1IP4,1TP9 (npesmuieckoe 3acanie)
5 Tema 1.3 3akonsl coxpanenust B | JIP4, MP3,MPY, IIP - | lpaxmueckas paboma
MEXaHUKE 1IP4 (nparmmueckoe 3a0arie)
Jlabopamopnas padoma
6 Pa3znen 2 JIP4, JIP9, MP3, MP4, | Tecm
MP9, ITP2, ITP3, | Koumpomnaspadoma
OcnoBbl MostekynsipHoii pusuku | 17py [1P7, ITPS, ITP9,
U TEPMOIAMHAMUKH I1P10, ITP11
7 Tema 2.1 OcHoBBI MonekymsipaO- | JIP9,MP3, MP4, IIP2, | lpaxnmueckas paboma
KUHETHYIECKON TEOPHUH. IIP3, IIP4, IIP8 (nparnmreckoe sa0are)
WneanbHblii ras Jlabopamopras patoma
Jluramarmor
8 2.2 CroiicTBa napos, xxunkocren u | JIP9, MP3, IIP3, IIP7, | Jlabopamopnas padoma
TBEPABIX TEJ IIP8, IIP9, IIP10
9 Tema 23 OcHosbl | JIP4, MP3, MP9, IIP2, | Ilpaxmuyeckas padoma
TEPMOJANHAMUKHI IIP3, [IP4. I[IP11 (nparrmueckoe a0arie)
10 JIP13, MP3, MPA4, Konmponsras paboma
Paspen 3 MP5, ITP4, ITP5, | Tecm
DJIeKTPOAMHAMHKA 11P6, I1P7, ITPS,
IIP11
11 JIP13, MP4, MP5, Tpcsamuuecrkasa paboma
Tema 3.1 DnexTpudeckoe momne 1IP4, 1IP6, 1IP7 p ecioe 3a0cie)
12 JIP13, MP3, MPA4, Tpasamuuecrkas paboma
Tema 3.2 3akOHBI TOCTOSTHHOTO IIP4, 1P, IIP8 (nparmecioe saoaiue)
TOKa Jlabopamopras paboma
Jluramarmor
Tema 3.3 DOnexrtpuueckuil TOK B JIP13, MP3, MP4, Jlabopamopras padoma
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13 | pasnuuHBIX cpenax 1IP4, IIP5, IIP11
14 Tema 3.4 MartmTHoe Home JIP13, IIP4, I[IP11 Tpasamuuecrkaa paboma
(Mpaxnmmeckoe 3a0arie)
15 Tema 3.5 OnekrpoMarHuTHas JIP13, MP1, IIP4, Tpasamuuecrkasa paboma
WHIYKITUS IIP11, IIP6 (nparrmueckoe a0arie)
16 JIP4, J/IP13, MP3, Tecm
Paznen 4 MP4, I1P1, TTP2, Konmponenas paboma
Kone6anus u BOJIHbI I1P4, ITP10
17 Tema 4.1 Mexanndeckue P13, MP3, IIP1, Y eckas paboma
5 IIP2, [TP4 (Mpaxnmmeckoe 3a0anie)
KoneOaHusI U BOJIHBI Jlabopamopras patoma
18 Tema 4.2 DOnexrpomMarHuTHbBIE P13, MP3, MP4, 7 ecas pacoma
5 IIP1, ITP2, IIP4, ITP10 | (npaxnurseckoe sa0arie)
KOe0aHUsT ¥ BOJHBI Jlabopamopras pacoma
19 Paszen 5 JIP4, %gj, ZIIZ; , IIP2, ?cm -
OnTuKa A OHMPOTILHASL PAdOMCL
20 Tema 5.1 Tlpupoma cBera. JIP4, MP3, IIP1, Tpasamuuecrkasa paboma
B ) IIP2, IIP4, IIPS (npaxmieckoe 3a0amie)
OJIHOBBIE CBOICTBA CBETA JaGopamopras pacoma
21 Pazze 6 JIP4, MP9, IIP2, I1P4, ?cm -
DJieMeHThbI KBAHTOBOH QU3NKH 11Ps, 1TP11 OHITpOTBHEE paboma
22 JIP4, MP9, 1IP2, IIP4, | Hpaameckas paboma
Tema 6.1 KBanToBas ornruka 1IpPe6, IIP11 (nparnmieckoe saoarie)
23 Tema 6.2 dusika atoMa i JIP4, MP9, IIP6, Tpasamuuecrkasa paboma
ATOMHOTO sifipa 1ri i eckoe )
24 Paszen 7 JIP4, MP9, IIP1, IIPS, | 1ecm
Ipoawonua BeejienHo I1P7, ITP11
25 Tema 7.1 Crpoenme wu pazsuru{ JIP4, MP9, I[IP1, IIPS,
Bcemennoit IIP7, IIP11

4.2 lIpome:kyTOUHAS ATTECTALMS

[IpomexxyTounass arrectanyst OOYYAIOIIMXCSl OCYLIECTBISIETCS IO
JUCLUIIJIMHBI U MIO3BOJIAET ONPENENIUTh KaueCTBO U YPOBEHb €€ OCBOEHHUS.

dopma MPOMEKyTOYHOH aTTECTALNH 110 AUCHUIUTHHE « Pu3nka» nudgepeHIupoBaHHbIA 3a4eT B 1

3aBCPUICHUKU U3YUCHUA

CEMECTPE U KOMILIEKCHBIN HK3aMEH BO 2 CEMECTpE.

Ne Bonpocwt ouppepenyuposannozo 3auema/ oudakmuueckue Tema

COUHUUbBL

1 | Buabl ABH>KEeHUS TETIA.
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Yckopenue. Ilepemelienue.
Buanl MexaHU4eCKHUX CUIL. Paznmen 1 Mexanuka
3axonsl HeroToHA.

Mmnynbe Tena. MMnynbsc cuiibl. 3aKOH COXpaHEHHs] UIMITYJIbCA.

N | WD

Mexanndeckass pabora. MoOIIHOCTb. DHEpPruss U €€ BUABL 3aKOH
COXPaHEHHsI YHEPTHH.
7 |OcuoBuble nonoxenuss MKT. [lugdysus. bpoyHoBCKOE nBUMKEHNE.

Paznen 2
OCHOBBI MOJIEKYJISIPHON
8 |OcuoBnoe ypasHenue MKT. JlaBienue rasa. (hu3nKH 1 TEPMOANHAMIKH
9 |YpaBHeHue cocTOsIHUSA UAeaIbHOrO rasa. Msonpouecch! B razax.
10 [IIepoe Hauano TEPMOAWHAMUKH, €0 MIPUMEHEHHE K H30IPOLIECCAM.
11 [Tepable Tena, UX CBOMCTBA.
Ne Konumponvusie sonpocet yk3amena/Ooudaxmuyeckue eOUHUY bl Tema
1 |OcHosubie nonoxenust MKT, ux onbitHoe obocHoBanue. Juddysms. Paznen 2
bpoyHosckoe nBuxkenue. OcHoBHoe ypaBHeHne MKT. OCHOBBI MOJIEKYJIIPHOI
($HU3MKH U TEPMOAMHAMUKHI
2 |2nektpuueckast eMkocTb. KoHneHCcaTOphl U UX BUIBL Pazpen 3
DNEeKTPOANHAMHKA

3 |Onpemenuth CKOPOCTh  OTHAYM  BHHTOBKH, €CIH  CKOPOCTb
BpUIETAROLIEeH myan 760 m/c, a Macca BUHTOBKH B 500 pa3 Gosblue Pasnen 1 Mexannka
MacChl My

Kpurtepuu ouenku oupdpepenyuposannozo 3auema u Ix3amena

—  «OTnnu4HO» - TEOPETUYECKOe CONIEepKaHHE Kypca OCBOSHO MOJHOCTBHIO, 0e3 mpobenos,
yMeHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPaMMOIl yueOHbIE 3a1aHUs BBITTOJHEHBI, KA4€CTBO
UX BBITOJIHEHHSI OLICHEHO BBICOKO.

—  «Xopouoy - TEOPeTU4eCKOe COAEPKaHHe Kypca OCBOEHO IIOJIHOCTBIO, 0e3 mpoberos,
HEKOTOpble YMEHHs C(OpPMHUPOBAHBI HENOCTATOYHO, BCE NPEAYCMOTPEHHBIE NPOrpaMMoOi yueOHbIe
3a/laHMsI BBITIOJHEHBI, HEKOTOPBIE BUABI 3aJaHUH BBITIOJIHEHBI C OIIUOKAMH.

—  «YIOBIETBOPHUTENBHO» - TEOPETHUUECKOE COAEp:KaHHe Kypca OCBOEHO YAaCTUYHO, HO
npoOenbl HE HOCAT CYIIECTBEHHOIO XapakTepa, HeoOXOoauMmble yMeHHs paboTbl € OCBOCHHBIM
MaTepHajoM B OCHOBHOM C(OPMHPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOi OOyUeHHs
yueOHBIX 3aJaHUH BBITOJIHEHO, HEKOTOPBIE U3 BBITIOJHEHHBIX 3aJaHUH COAePIKaT OIIHOKH.

—  «HeynoBnersBopuTrenbHO» - TEOPETHUECKOE CONEPKAHNE Kypca HE OCBOSHO, HEOOXOIUMBbIe
yMeHUs1 He ¢(OPMHUPOBAHBI, BBINOIHEHHbIE YIeOHBIC 3a1aHUS COAEPKAT IPyObIe OIHNOKH.
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MpunoxeHwne 1

AKTVBHbIE N MUHTEPAKTVBHBLIE METO/bl OBYYEHWNA

1 AKTUBHble W WHTEPAaKTUBHbIE MeTO/pbl
NPaKTUYECKUX 3aHATUIA:

Pasgen/tema MpyMeHsiEMble aKTUBHbIE

N UIHTEPaKTUBHbIE METOAbI

MCNONb3yKOTCA nNpu NPOBEAEHNN TEOPETUYECKUX W

KpaTkas XapakTepucTunka

Pasgen 1 MexaHuKa C 3aneMeHTaMu Teopun OTHOCUTENILHOCTH

Tema 1.3 3aKOHbI
COXpaHeHus B
MeXaHnKe

["pynnoBble guUcKyccun
«3aKOHbl COXpaHeHNA B
MexXaHuKe»

CTyfeHTbl paboTaloT B B MMKpOrpynnax:
pelalT MNpakTUYecKue 3afayu, OTBeYarT
Ha Npo6/ieMHble BOMPOCHI M MPUXOAAT K
o0LieMY BbIBOJY O 3HAYeHWM 3aKOHOB
COXpPaHeHNs B NPUPOJE.

Pasgen 2 MonekynsapHas ¢usnka. TepmogMHaMuka

Tema 21 OcHoBbl [lenosas urpa
MONEKYNAPHO- «ABCONTHanA
KUHEeTUYECKO TemnepaTtypa.
Teopun. WMpeanoHblii  ABGCONKOTHBIN HY/Nb»
ras

Pa3gen 3 OCHOBbI 3N1eKTPOANHAMUKMU

Tema 3.3 AHanus KOHKPETHOI

SNEeKTPUYECKNA TOK  cUTyauumm

B MONYNPOBOAHNKAX  «[TPOBOAMMOCTb pasHbIX
cpen»

Pasnen 4 KonebaHnsa 1 BOJHbI

Tema 4.2
DNeKTPOMarH1THbIE
K0n1ebaHns 1 BOJHbI

["pynnoBble guCKyccun
«lMNapameTpbl 1
ypaBHeHwue
3NEKTPOMarHUTHbIX
KonebaHuin»

Pasgen 5 OnTnka

Tema 51 T[lpupoga AHanus KOHKPETHO
cBeTa. BonHoBble cuTyauuu «B0MNHOBbIE
CBOliCTBa cBeTa CBOVICTBa CBETa»
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MpenogaBateNb B Hayane W M0 Xomy
N3N0XKeHMs1 y4yebHOro MaTtepuana cosgaet
npobnemMHble  cUTyauuu U BOBNEKaeT
CTYAEHTOB, 06bEAMHEHHbIX MO KOMaHzaMm
B MX aHanm3. O6CYXAatoT CyLUeCTBOBaHe
npeaenbHO HU3KKX W BBICOKMX TemmnepaTtyp

CogepxaHue nofaeTcs  uepes
BOMPOCOB 0 MNPOBOAWMOCTM cped, O
HOCUTENsX TOKa, TNPUMEHEHUN TOKa B
cpefiax, Ha KOTOpble CTYAEHTbl [OMIKHbI
OTBEYaTb HEMOCPEACTBEHHO B XOfe NEKLMM.
OpraHusaLms aucKyccumn

cepuio

PaboTas B KOMaHze, CTYLEHTbI
NMPUMEHAIOT 3HaHWA MaTemaTukKu npu
NMOCTPOeHUNU rpacMkoB
TPUTOHOMETPUYECKUNX (hyHKUNIA K
OnuncaHunio 3N1EKTPOMAarHUTHbIX
KonebaHWii.

JemoHcTpauma 3aKOHOB MpesioMfieHnsa u
OTpaXKeHWs CBeTa, BOJIHOBbIX CBOWCTB
CBeTa C MOMOLWbLI  AM(pPaKLMOHHON
pelleTkn u cnektporpada. OpraHusauus
OUCKYyCCUU-  CUTyauus-yrpaxHeHue, B
KOTOpol oby4yaemble YMpaXHATCA B
peleHn HeTpyAHbIX 3af4ady, MCNosb3ys
MeToZ aHanorny (yyebHole cuUTyauum).



MEPEYEHb MPAKTUYECKUNX/NTABOPATOPHbIX 3AHATUN

CopepxxaHue
06y4yeHuns

Pa3gen 1 MexaHuKa

1.1 KnHemaTtuka

1.2 3aKOHbI
MeXaHUKN HbloTOHa

1.3 3aKOHbI
COXpaHeHus B
MexaHuKe

TeMbl NPaKTMUYeCKUX/NabopaTOPHbIX 3aHATUI

MpakTnyeckaa paborta Ne 1 PelieHune 3agay no
KWHeMaTuKe.

MpakTnyeckasa paborta Ne 2 PeweHune 3aga4 Ha
napameTpbl BpaLLlaTeNIbHOro ABMKeHNS

JlabopaTopHas pa6oTa 1 «OnpegeneHue nNaoTHOCTY
BelllecTBa»

MpakTnyeckasn paboTta Ne 3 PelueHre 3aay Ha 3aKOHbI
HbloTOHa.

MpakTnyeckan paboTa Ne 4 PelleHune 3a4ay Ha 3aKOH
COXpaHeHuns Mnynbca

MpakTnyeckan paboTa Ne5 PelueHue 3afa4 Ha 3aKOHbI
COXPaHeHNs 3Hepruu.

JlabopaTopHas paboTa 2 «l/3yyeHune 3aKoHa COXpaHeHUs
MeXaHN4eCKOM aHeprum»

Pasgen 2 MONNEKYTAPHAA ®N3VNKA. TEPMOAVNHAMWKA

2.1.OCHOBHI
MONIEKYNSIPHO-
KUHETUYECKOW
Teopuun. VigeanbHbilii
ras

2.2 CBoiicTBa
napoB, XXMNAKOCTEN
N TBEPAbIX Ten

2.3 OCHOBbI
TepMO4MHaMUKN

MpakTnyeckasa pabota Ne 6 PelieHune 3aaa4 no Teme
«OCcHOBbI MKT».

MpakTnyeckan paboTaNe7 «PeleHue 3afay Ha
ypaBHEHME COCTOAHWNA MAeaslbHOro rasa»
JlabopaTopHas paboTta Ne3 NpoBepKa rasoBbiX 3aKOHOB.

JlabopaTopHas pab6oTta Ne4 PoCcT KpUCTansios.
JlabopaTopHas pa6ota Ne5 V3mepeHue BaHOCTH
BO3ayxa

NabopaTopHasa pabota 6 «OnpeaeneHne yaenbHow
TeNnN0eMKOCTH BeLLecTBax»

MpakTnyeckaa pabota Ne 8 PewleHuwe 3afjay no Teme

«OCHOBbI TEPMOANHAMUKI»

Pasgen 3 OCHOBbI 9JIEKTPOANHAMUWKN

3.1 DnekTpuyeckoe
none

3.2 3aKOHbI
MOCTOSAHHOI O TOKa

MpakTnyeckaa paboTta Ne 9 PewwieHune 3aaa4 no Teme
«DfIeKTpoCTaTUKAE.

JlabopaTopHasa pabota Ne 7 «OnpeaeneHune yaenbHoro
CONPOTMBNEHNS MPOBOAHMKAY.

JlabopaTopHas paboTta Ne 8 «M3yyeHune 3akoHa Oma ans
yyacTka Lenu».
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3.3 DneKTpunYecKuii
TOK B
NONynNpoBOAHMKAX

35
JNleKTpoMarHuTHas
NHAYKLMA

Pasnen 4 KonebaHusi

4,1 MexaHn4yeckue
KonebaHus u
BOJIHbI

4.2
DNeKTPOMarH1THbIE
KonebaHus 1 BOJHbI

Pasgen 5 OnTunka

5.1 Mpupoaa
cBeTa. BosiHOBbIE
CBOWCTBA CBeTa

NabopaTtopHasa pabota Ne 9 «[MpoBepkKa 3aKOHOB
napansefnibHOro CoeanuHeHns NPOBOAHNKOBY.
JlabopaTopHas pa6ota Ne 10 «OnpegenexHve 34C v
BHYTPEHHEr0 COMPOTUB/IEHUS UCTOYHUKA 3M1EKTPUYECKON
3Heprum»

NabopaTtopHana pabota Ne 11 VccnefoBaHue
3aBMCMMOCTU MOLLHOCTW, NOTPe6aseMOoin namnoii
HaKaMBaHMA OT HANPSXKEHUA Ha ee 3aKMMax
MpakTnyeckan paboTta Nel0 «PelleHune 3a4a4 Ha 3aKOHbI
Owma. ConpoTuBieHne»

MpakTnyeckan paboTta Nell «PelleHune 3a4a4 Ha 3aKOHbI
COefIMHEHMSA NPOBOAHWNKOB»

MpakTnyeckan paboTta Ne 12 PelwleHune 3afay Ha
(hopmy/bl paboTbl U MOLLLHOCTM TOKa

NabopaTtopHana pabota Nel2 «OnpeseneHve
31IEKTPOXMMMYECKOr 0 3KBUBAIEHTA Mean».
JNabopaTopHas paboTta Nel3 «/13yyeHne cBOINCTB
NoyNnpOBOAHNKOBY.

MpakTnyeckan pabota Nel3 PelleHue 3afay no Teme
«MarHuTHoe none. SNEKTPOMArHUTHAA UHOYKLMNA».

1N BOJIHbI

NabopatopHaa pa6ota Neld  K3yuyeHue 3aBUCUMOCTU
nepuoga KonebaHwWi  HUTAHOrO (UM NPY>XKWUHHOTO)
MasaTHMKa OT A/IMHbI HUTK (M MacChl rpysa).
MpakTnyeckaa pabota Neld PelweHne 3aga4y Ha
napameTpbl KoNnebaTeslbHOro ABMKEHUS

MpakTnyeckasn paboTa 15 «PelueHne 3aga4y Ha BUAbI
COMpPOTUB/IEHNA»

MpakTnyeckan paboTta Ne 16 PewleHune 3agay no reme
«[epemMeHHbIn TOK. TpaHchopmaTop»

MpakTnyeckan pabota Nel7 «3neKTpomarHUTHbIE
KoniebaHUs ¥ BOJHbI».

JNabopaTopHasa pa6ota Ne 15 «lM3y4yeHune ycTpolicTBa
TpaHc(opMaTopa, reHeparopar.

NabopaTtopHana pabota Nel6 «OnpefeneHve
nokasatens NPenoMIeHUs CTEKNa».
NabopaTopHas pabota Nel7 «/13yueHne nHTepgepeHLmn

N oudpakunmn».

JlabopaTopHas pab6oTta Nel8 N3mepeHune AnHbI
CBETOBOI BOJHbI C MOMOLLbI ANGPAKLMOHHONM PELLETKN.
JlabopaTopHas paboTta Ne 19 «HabnogeHe cnekTpoB
N3MYYEHNS U NOTNIOLLEHNSA».
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MpakTnyeckasa paborta Ne 18 PelieHwue 3agay no teme
«BO/IHOBAsA ONTUKA»

Pa3gen 6 3nemMeHTbl KBAHTOBOW (PU3NKK

MpakTnyeckasa paborta Ne 19 PelleHue 3agay no Teme

6.1 KeaHTOBas «3aKOHbI (DOTO3(heKTa»

onTuka

6.2 ®u3unkKa atoma MpakTnyeckan paborta Ne20 PelleHune 3agay rno teme
1 aTOMHOrO0 fapa «PaanoakTUBHOCTb. 3anuch AAEPHbIX PeakLuiix»
NTOIro
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OBPA3OBATEJIbHBIA MAPIIIPYT

IIpunoxenue 3

Kontponupyemsble
KonTtponbHas| pasnenst (T%Mbl) KonTtponupyemsie Ouenounbie cpeacTsa
TOUYKa yueOHOH PE3yJIbTaThI
JVICLIUTUTHHBI
Nel JIP4, MP 3, MP4, | KoutpoabHas (1. 3anauu ¢ NOCTpOeHUEM
P IIP1, IIP2, IIP3, padora yepTexa
asnea 1
1IP4, I1P9 2. PacueTHble 3a0a4n
Mexanuka ’ o
3. Dusuueckuil IUKTAHT
Ne2 Paznen 2 JIP4, JIP9, MP3, | KoutpoabHas (1. Tecrosble 3ananus
MP4, MP9, IIP2, padora 2. PacderHble 3agaun
Ochosbl | 7p3 1Py, 1TP7,
MOJIEKYJISIPHOI 1ps, 1Ipy, 1P,
usuxu M| oprg
TePMOANHAMHKH
Ne3 Pasnen 3 JIP4, JIP13, MP3, | KoutpoabHas (1. TecroBble 3ananus
3 MP4, MP5, IIPI, padora 2. PacueTrHble 3a1a4u
JIEKTPOAHHAMHKA o
Pasaen 4 IIP2, 11P4, IIP5, 3. Dusnyueckuil IUKTAHT
Koneoanus u | 1P6, ITP7, IIPS,
BOJIHEI 1IP10, IIP11
N4 Pasznen S JIP4, MP3, IIPI, | KonTpoabHas (1. 3anauu ¢ NOCTpOeHUEM
IIP2, ITP4, ITP8 padora yepTexa
OnTuka 2. PacuerHble 3a0a4n
NeS Pa3znen 6 JIP4, MP9, IIP2, | Koutpoabnas |l. Tect
J1eMeHThI ITP4, ITP6, ITP11 padorta
KBAHTOBOM
puszuku
Ne6 Jomnyck Moprdonno | 1. [Ipakrrueckue padoThl
SK3aMeHny/ 2. JIaGoparopHbie paboThI
3a4eTy 3. Tectn
4. KontposabHble paboThI
Mpomexyro| duddepennmposan Hrorosas 1. TecToBble 3amaHust
YHAsA HBIH 3a4eT KOHTpoJbHas | 2. Tunossle 3ananus
arrecrauus padorta
MMpomexyTo| Dx3ameH Ok3amenanuo | 1 Teopernueckue
YHasA HHbIE BOMNPOCHI IO COAEPIKAHUIO
aTrTrecTaums onJieTbl Kypca
2. Tunosble 3aaaHUA
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NNCT PETMCTPALNN NSMEHEHW N AOMNOJTHEHN

Ne Pasgen paboueii KpaTkoe cogep>kaHne n3MeHeHNs/A0N0NHEH NS [Jara, Moanuck
n/n nporpammb| Ne npoTokona npeacegaTens
3acegaHusa MUK MUK
Paboyast nporpamma yyebHon gucumnavHbl «PusnKa» akTyanmsnpoBaHa. B pa6ouyto
nporpaMMy BHECEHbI C/ieaytoLLe N3MEHEHNS:
1 3.2 B cBA3M Cc 0OHOBMEHMEM  NATOPMbl  3MEeKTPOHHOM  11.09.2019 r.
YuebHo- 61bnmMoTeUHol cucTembl “3HaHMYyM” B TeKCT pasgena 3.2 Pa6ouein  MpoTokosn Ne 1
MeTOAUYECKOe U MPOrpaMMbl  BK/IHOUYEHbI OOHOB/IEHHbIE PEXWMbI  JOCTyna Ha
WH(OPMaLMOHHOE  MH(OPMALMOHHbIE UCTOYHUKM.
obecneyeHune
peanusauum
nporpammb|
2 YCNOoBUA B cBs13v ¢ 06HOB/IEHEM MaTepUasIbHO-TEXHNYECKOr0 06ecrneyeHnst 16.09.2020 .
PEAJZIMBALUMN  n. MatepuanbHo-TeXHMUECKOe o6ecriedeHe umTaTb B HoBoii  1poTokon Ne 1
YUYEBHOW pefaKLmn:
ONCUNMTIMHBI - KabuHeT ECTeCTBeHHOHAYYHbIX AUCLMMNANH
YuebHas ayauTopus AN NPoBefeHUs YYebHbIX, MPaKTUYecKMX 1
NabopaTopHbIX 3aHATWIA, A4N1A FPYNnoBbIX W WHAUBUAYa/IbHbIX
KOHCY/bTaLWi, [18 TEKYLLero KOHTPOMS W MPOMEXYTOYHOM
aTTecTauumn.
Pabouee MecTo npenojaBaTenis: MNepPCOHa/IbHbIA  KOMMbIOTEP,
paboumre mecTa 06yyaroLMXcs, focKa yvebHas, yuebHas mebenb

Na6opaTopusa dusnkn

YyebHast ayamMTopust Ans NPoBefeHNs yUYeOHbIX, MPaKTUYECKMX U
NabopaTopHbIX 3aHATUIA, ANA TPYMAMoBbIX W UHANBUAYaNbHbIX
KOHCYNbTaUWiA, AN TeKyLero KOHTPOIS U NPOMEXYTOUHONA
aTTecTauum.

PaGouee MecTo nperofaBaTeNii: MEPCOHANIbHbIA  KOMIMbOTEP,
NPoeKTop, paboune MecTa obyuvaroLmUxcsl, 4oCKa yyebHas!, yuebHas

mebesb;

K3®d, aeMoHCTpaumnoHHoe 060pyaoBaHue nMo Teme “‘TepeMeHHbIA
TOK"', [JeMOHCTpaLNoHHoe o0bopygoBaHme rno Teme
"'OneKTpocTaTnKa'’, mMogenu KpPUCTa/IINYECKOIA peLleTky,

[LeMOHCTpaunoHHOe obopyfoBaHMe No Teme ''3neKTpomarHeTmsm',
MoAenb "'OneKTpodiopHas MalmHa'";
AmMnepmMeTpbI 1abopaTopHbIE;
BapomeTp;
BonbTmeTpsbl;
MynbTUMETPbI;
ONeKTPOMETP;
TpybKM CTEKNAHHbIE;
LLiTaTmBbl NnabopaTopHble wn-01;
Tabnuua MeHgeneeBa;
FMrpomeTp ncnxomeTpuyeckunin BUT-1;
Habopbl pe3ncTopoB Ans NpakTUKyMa,;
Habopbl nabopaTopHble «MexaHuKay;
Habopbl nabopaTopHbIie Mo 3M1eKTPONU3Y;
Ha6opbl nabopatopHble «ONTUKa»;
Mogenu no usmke;
Habop no 3nekTponmsy (4eMOHCTPALMOHHbIN);
Mpr6op 4ns AeMOHCTpaLUK 3aBUCUMOCTM CONPOTUBEHUS MeTaa
OT TemrepaTypbl;
Mpr6op ans nsydeHus npasmna JleHua;
Mpn6op ANa M3MepeHWs AAMHbI CBETOBOW BOSHbI C Habopom
ONPPaKUNOHHBIX PELLETOK;
MNpu3ma nosepoyHasi MarH1UTHas
3 YCNoBU4A B cBsi3 ¢ 06HOB/IEHEM MaTepPUa/IbHO-TEXHNYECKOIo 0becrneyeHns 16.09.2020 .
PEANV3ALINM  n. MatepuanbHo-TeXHUUECKOe o0becrnedeHre unuTaTb B Hosoid  1poTokon Ne 1
YUYEBHOW pefaKLmN:
ONCUNMTIMHBI - KabuHeT ECTeCTBEHHOHAYYHbIX ANCLMMANH
MS Windows (nognucka Imagine Premium) gorosop [-1227 ot
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4

3 YC/10BUSA
PEAJTN3ALLN
YUEBHON
ANCLUMMNIHBI

08.10.2018, cpok feiicTeums: 11.10.2021
MS Office Ne135 ot 17.09.2007, cpoK AeicTBMSA: 6eCCPOUHO
7 Zip cBobogHo pacnpocTpaHsiemoe (https://www.7-zip.org/), cpok
JecTBumA: 6ecCPOUHO
Na6opaTopusa Pusnkn
MS Windows (nognucka Imagine Premium) porosop [-1227 ot
08.10.2018, cpok feiicTeums: 11.10.2021
MS Office Ne135 ot 17.09.2007, cpoK AeicTBumsA: 6eCCPOUHO
7 Zip cBobogHo pacnpocTpaHsiemoe (https://www.7-zip.org/), cpok
[lelicTBUSA: 6eCCPOYHO
B cBA3M C 3aK/lOYEHMEM  KOHTPaKTOB CO  CTOPOHHUMM
3M1EKTPOHHLIMM  6MB/IMOTEYHbIMK cucTemMamun 3BC 3HAHNYM
(KoHTpakT Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHUNYM»,
01.09.2020 r. mo 31.08.2021 r.) n. VIHdopmaLmoHHOe obecneveHme
00yYeHMs1 unTaTb B HOBOW pefaKumu:
OCHOBHbIE UCTOYHUKW:

1. KopbITHMKOBa, E. C. ®usnka [g1a CMO] [2neKTpoHHbIM pecypc]
:ydebHoe nocobue. Y.1 / E. C. KopbITHuKoBa, J1.A. Ogep, J1. A
HukoHopoBa ; MITY. - MarHutoropck : MITY, 2016. - 1
9MIeKTPOH.  onT. auck (CD-ROM). -  Pexum pgoctyna:
https://mastu.informsvstema.ru/uploader/fileUpload?name=S120.p
df&show=dcatalosues/5/8843/S120.pdf&view=true. -
MaKpooObEeKT.
2. KopbITHMKOBa, E. C. dusnka [neKTpoHHbIA pecypc] : y4vebHoe
nocobue [gna CroJ. Y.2 / E. C. KopbITHMKOBa, J1. A. Ogep, /1. A
HukoHopoBa ; MITY. - MarHutoropck : MITY, 2016. - 1
9/MIeKTPOH.  onT. auck (CD-ROM). -  Pexum goctyna:
https://mastu.informsvstema.ru/uploader/fileUpload?name=S118.p
df&show=dcatalosues/5/8824/S118.pdf&view=true. -
MaKpooObEeKT.
3. dusnka. Teopmsa 1 NpaKTMKa [ONeKTPOHHbIA pecypc]: YuebHoe
nocobue / Mog pes. npogp. C.O. Kpamaposa. - 2-e u3g., gon. m
nepepab. - Mocksa: VL, PMIOP, HNL, MH®PA-M, 2016. - 380 c. -
Pexxum Joctyna:
http://znanium.com/bookread2.php?book=522108 - 3arn. ¢
3KpaHa. - ISBN 978-5-369-01522-

JononHnTeNnbHbIe UCTOYHUKM:
1 ®usnka [DneKTPoHHbIN pecypc]: yyebHUK / A.A. TUHCKWA,
I".HO. MpakoBckuiA; nog 06w, ped. KO.W. Oyka, H.C. MNypbILeBoii. -
4-e un3g., vcnp. - Mockea: POPYM: HDPA-M, 2017. - 560 c.
mn. — (CpegHee npodeccmoHasibHoe 06pasoBaHue).  Pexxum
pjoctyna:  https://new.znanium.com/read?id=90067 - 3arn. c
3KpaHa. - ISBN 978-5-91134-902-8
2. OemngueHko, B. V. dusnka [SneKTPoHHbIN pecypc]: y4ebHUK /
B. . AemungueHko, W. B. [emnayeHko. - 6-e n3g., nepepab. v gon.
- Mockea: MH®PPA-M, 2018. - 581 c. - Pexum pgoctyna:
https://new.znanium.com/read?id=300518 - 3ar/. ¢ aKpaHa.
3. ®usnka. OCHOBbl 3MEKTPOAVHAMUKMN.  DNEKTPOMarHUTHbIE
KonebaHua 1 BOMHbI [DNeKTPOHHBIV pecypc]: y4ebHoe nocobue /
KysHeuoB C.W., - 4-e u3g., ucnp. u gon. - MockBa: By3oBCKuiA
yuebHnk, HUL, MH®PPA-M, 2015. - 231 c. - Pexum pgoctyna:
https://new.znanium.com/read?id=215043 -. 3arn. ¢ akpaHa. - ISBN
978-5-9558-0332-6
4. Kypc nekuuin no usmke. neKTpocTaThKa. MOCTOSIHHbIA TOK.
AnekTpomMarHeTnsM. KonebaHus 1 Bo/HbI [SNEKTPOHHBIN pecypc]:
yuebHoe nocobue / KysHeuos C.U., CemkuHa J1.1., PorosuH K.W. -
TomcK: n34-B0 TOMCKOro nonvrex. yHuBepcuTeTa, 2016. - 290 c. -
Pexxum goctyna: https://new.znanium.com/read?id=218874 - 3arn.
¢ 3KpaHa. - ISBN 978-5-4387-0562-8
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MpoTokon Ne 1
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https://www.7-zip.org/
https://www.7-zip.org/
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
http://znanium.com/bookread2.php?book=522108
https://new.znanium.com/read?id=90067
https://new.znanium.com/read?id=300518
https://new.znanium.com/read?id=215043
https://new.znanium.com/read?id=218874

