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1 OBIIASI XAPAKTEPHCTHKA PABOYEH TPOTPAMMBI  YYEBHOIA
JUCUUILINHBI

1.1 Ob6sacTh NpuMeHeHHus1 TPOrPAMMBI

Pabouass mporpamma yueOHOH puctmrimHbl PuU3nKa SBIAETCS YacThiO 00pa30BaTENbHOM
nporpammbl  CITO — mporpamMmsel MOATOTOBKH CHELHMAJIHCTOB CPEAHErO 3BEHA IO CIEHHATBbHOCTH
cpenHero mpoecCHOHANBHOTO O00pa30BaHUS TEXHOJIOTMYECKOro mnpoduiast mnpodecCHOHATBHOTO
obOpazoBaHus

Pabouas nporpamma coctasieHa st O4HOH Gopmbl 0O0yUeHus.

1.2 MecTo0 AMCUMIUIMHBI B CTPYKTYpe HPOIrpaMMbl NMOATOTOBKH CHEWHAJTHCTOB CPeIHEro
3BeHa

YuebHast muctmmumHa «®Pu3nka» OTHOCHUTCS K 00ImeoOpa3oBaTeNIbHOMY LHKIY MPOrPaMMbl
MOJNTOTOBKU CIEIUAMCTOB CPEJHEro 3BeHa M OTHOcHUTCA K mpeamerHou obmactu ®I'OC cpennero
o0mero oopazoBanust «kECTeCTBEHHBIE HAYKI.

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

yrayOneHHbId (PO UIBHBII).

Pabouas mnporpamma ydeOHOU nmucuMIIMHBL QDU3MKA WMEeT MEXIPEIMETHYIO CBSI3b
o0mmeodpa3oBaTeNbHBIMUA Y4eOHBIMU AUCUUIUITMHAME broxumusi, ActpoHoMusi, MaTemaTHKa.

3HaHUS U YMEHUS, NOJy4YEeHHbIe OOYHAIOLIMMHICS MPH OCBOSHMU 0011e00pa30BaTenbHON yueOHOH
OUCUUTUIMHBL «DU3UKay, YrIyONsIOTCS W PACIIMPSIFOTCS B MPOLIECCE M3YYEHUs YUEOHBIX AMCLUTUINH
MPOTPAMMBI MOJTOTOBKH CTHEeLUAJIICTOB CpeaHero 3BEHA €CTeCTBEHHOHAYYHOTO u
o0menpodecCHOHATBHOTO IUKIIOB.

1.3 Ilnanupyemble pe3yJabTaThbl 0CBOEHUS] AMCUUIJIMHBI:
OcBoeHne coaepkaHusi ydeOHOUW auCHUIUIMHBL —«Du3uka»y  obecreynBaeT JOCTHIKEHUE
00y4arOIUMHUCS CIENYIOINX Pe3yJabTATOB:

JIHYHOCTHBIE pe3yIbTATHI

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 U CIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIIE CaMOOOpPa3OBAaHHIO, Ha
JIPY MPOTSKEHUH BCEW JKU3HH, CO3HATENIbHOE OTHOIIEHHE K HEeMPEpBIBHOMY OOpa30BAHUIO KaK
YCJIOBHIO YCIETHOM nMpodecCHOHANBbHON 1 O0IEeCTBEHHOM IesITEIbHOCTH,

OCO3HAHHBIN BBIOOp Oynymed mnpodeccun W BO3MOMKHOCTEH pean3aluu COOCTBEHHBIX
JKU3HCHHBIX IIJIAHOB, OTHOHICHUHE K HpO(beCCPIOHaJ'IbHOfI ACATCIIBHOCTH KAdK BO3MOXKXHOCTHU
ydaCTusd B PCUHICHUH JIMYHBIX, O6H_[eCTBeHHbIXj rocyaapCTBCHHBIX, O6H_IeHaLII/IOHaJ'IbeIX
npobiem;

JIP13

MeranpeameTHble pe3yabTATHI

YMEHHE CaMOCTOSITEIbHO ONPENeNaTb LEeIU ACSITENbHOCTM M COCTaBJATH  IUIAHbI
JESTEeJIbHOCTH, CaMOCTOSITEJIbHO OCYINECTBJIATb, KOHTPOJMPOBATH U KOPPEKTUPOBATH
MP1 | medaTenbHOCTL, HMCHOJB30BATh BCE BO3MOKHBIE PECYPCBHI A JOCTUXKEHUS IMOCTaBIEHHBIX
LeNell ¥ peajn3alyy IUIAHOB JESITEIbHOCTH, BBIOMPATh YCIEIIHbIE CTPATErHU B PA3JIMIHBIX
CUTYyaLMsIX,

BJIaACHUC HaBbIKaMH 1'103HaBaTe.]'IbHOI\/'Ij y‘{e6HO-HCCHeHOBaTeHbCKOI>'I u HpOGKTHOfI
ACATCIIbHOCTH, HAaBbIKAMH Pa3pCIICHUA npo6neM; CIIOCOOHOCTH M TOTOBHOCTH K
CaAMOCTOATCJIBHOMY TMOUCKY METOHNOB PCIICHUA TPAKTUYUCCKUX 3adad, NPUMCHCHUIO
Pa3JIMIHbIX METONOB ITO3HAHUS,

MP3

TOTOBHOCTH U CHOCOOHOCTH K CaMOCTOATENbHOW WH(OPMALMOHHO-TTIO3HABATEIHHON
MP4 | gestenbHOCTH, BIIQJACHHE HABBIKAMHU MOJyYeHHUsT HeOOXOmMMOHN WH(poOpMaIu w3 CioBapei

pa3HbIX THIIOB, YMCHHUE OPUCHTHUPOBATHCA B PA3JIUYHBIX HWCTOYHUKAX I/IH(I)OpMaLII/II/IJ
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KPUTUYECKH OLEHHBATb M HHTEPIPETHPOBATH MH(POPMAIHIO, MOIyYaeMyK H3 Pa3JIMYHbBIX
VICTOYHHKOB,

MP3

YMEHHE HCIOJIB30BaTh CPENCTBAa HMH(POPMAIIMOHHBIX W KOMMYHHKAI[HOHHBIX TEXHOJOTHIMA
(manee - KT) B pelieHrr KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AIMOHHBIX 33a71a4 C
coOnmonenneM  TpeOOBaHWIA  BPrOHOMHUKH,  TEXHUKH  O€30MAaCHOCTH,  TUTHEHBI,
pecypcocOepeskeHust, MPaBOBbIX U STHYECKUX HOPM, HOPM MH(OPMAITMOHHON 0€30MaCHOCTH,

MP9

BJIaJICHHE HABbIKAMHU ITO3HABATEIBHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHIA U
MBICJIUTEJIBHBIX MPOLIECCOB, HX PE3yJbTaTOB M OCHOBAaHMI, TPaHUL] CBOErO0 3HAHUSA U
HE3HAHMs], HOBBIX MIO3HABATEJbHBIX 33124 U CPEICTB UX JOCTHXKCHMUSI.

IIpenmeTHBIe pe3yabTATHI

I1P1

cOPMHUPOBAHHOCTb TPEACTABICHHA O POJIM U MecTe (PU3MKH B COBPEMEHHOW HAyYHOH
KapTHHE MHUpa;, MOHUMaHue (PU3NIeCKON CYITHOCTH HaOmrogaeMbix BO BeeneHHON SBICHMUIT,
NOHUMaHue ponu (U3NKU B (HOPMHUPOBAHUU KPYro3opa M (PyHKLHMOHAJIBHOH TIPaMOTHOCTU
YeJIOBEKa MJIs PeLIeHUs] MPAKTUYECKHX 3a/1ad,

I1P2

BJIaJICHUE OCHOBOIMOJIATAIOIINME (PU3HMUECKUMU MOHSITHSIMU, 3aKOHOMEPHOCTSMH, 3aKOHAMU
U TEOPUSIMU;, YBEPEHHOE MOJIb30BaHUE (PU3NIECKON TEPMUHOJIOTHEN U CHMBOJIUKOM;

I1P3

BJIaJICHNE OCHOBHBIMH METONAaMH HAy4YHOTO IIO3HAHHS, UCIOJNb3YeMbIMH B (U3HKE:
HaOJIONIeHUE, OMHCAaHUE, HU3MEPEHHEe, SKCIIePHMEHT, yMeHHs o0pabaThiBaTh pPe3yJIbTaThl
u3MepeHuii, oOHapyXMBaTh 3aBUCUMOCTb MEXAY (U3NYECKHUMU BEIMYWHAMH, OOBSICHATDH
MOJIYYECHHBIE PE3YJIbTAThl U AE€JATh BBIBOJBI,

I1P4

c(hOPMHUPOBAHHOCTH YMEHUS pelnaTh Pr3ndeckue 3a1aqm,

c(hOPMUPOBAHHOCTh YMEHHSI NMPHUMEHSTb MOJYYCHHbIE 3HAHUS JJIsi OOBSCHEHUS YCIOBUH
MpOTeKaHusT PU3NYECKUX SIBIIEHUH B MPUPOAE U JJIST NMPHUHATUS MPAKTHYECKUX PEIICHUN B
TMOBCETHEBHOM JKU3HHU,

copMHpPOBAHHOCTb COOCTBEHHOH MO3MLIMU MO OTHOIIEHUIO K (U3ndeckoil uHpopmanuy,
NIOJIy4a€MOM U3 Pa3HBIX HCTOYHUKOB,

c(OPMUPOBAHHOCTh CUCTEMBbI 3HaHMI 00 OOmMX (HU3MUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpWsIX, MpPEACTaBlIeHU O nelictBuu BO BceneHHON (u3MUeCKUX 3aKOHOB, OTKPBITHIX B
3€MHBIX YCJIOBHSIX;

c(pOPMHPOBAHHOCTh YMEHHUS HCCIIEIOBATh M aHAIU3MPOBATH Pa3HOOOpasHble (U3NYECKHE
SIBJICHHS M1 CBOWCTBA OOBEKTOB, OOBSACHITH MPUHIHIBI PA0OTHI M XaPAKTEPUCTUKU MPHUOOPOB
U YCTPOWCTB, OOBSACHATH CBSI3b OCHOBHBIX KOCMHUYECKHX OOBEKTOB C TI'eO(pHU3NIECKIMU
SIBJICHHSIMU,

BJIQJICHUE YMEHMSIMH BBIABUIAaThb TUIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJIArarolInuX
¢u3ndeckux 3aKOHOMEPHOCTEH M 3aKOHOB, TPOBEPSATb HX HKCIEPUMEHTAIbHBIMU
cpeacTBaMu, GOPMYJTUPYsI LIETb UCCICAOBAHUS,

I1P10

BIAZICHNE METOAAMHU CaMOCTOSITEJIbHOTO TIUIAHUPOBAHUS U TPOBEAEHHUS (PU3MUECKUX
SKCIIEPUMEHTOB, OIMMCAaHMWA U AaHalM3a TOJYyYEeHHOH HM3MEpUTENbHOW WH(pOpMauuy,
ONpeaeIeHusl AOCTOBEPHOCTH MOJYYEHHOIO Pe3yJIbTaTa,

I1P11

c(pOPMHPOBAHHOCTh YMEHHH NPOTHO3MPOBATH, AHAIN3UPOBATH U OLEHHMBATH IMOCJIEACTBUS
OBITOBOM W TPOU3BOJICTBEHHOH JESITENBPHOCTH YEJOBEKa, CBA3AHHOH ¢ (u3mueckumu
MPOLIECCAMH, C TIO3UIIHI HKOJOTHUECKOH 0€30MacHOCTH.




2 CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIUILTAHBI

2.1 TemaTHyecKHH ILJIaH

Yu4eOnast Harpy3ka
o0yuarmuxcsi

B TOM YHCJIC
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JIP4, JIP13 MP3,
Beenenue 2 2 P2
JIP4, MP 3,
Paznen 1 Mexanuka MP4, ITP1, IIP2,
! 36 ? 13 10 4 | mp3, s, TPY
JIP4, MP4, IIP1
Tema 1.1 Kunemaruka 13 3 4 O I
Tema 1.2 3ak0OHBI MEXaHUKHU JIP4,MP3,1IP2,
HotoToHa 9 3 4 2 [AP41IP9
Tema 1.3 3aKkoHBI COXpaHEHUs B 14 JIP4, MP3MP9,
MEXAHUKE 3 5 4 2 IIPI-1IP4
JIP4, JTP9, MP3,
Paznen 2 MP4, MP9,
OcHoOBBI MOJIEKYJISIPHOH (PM3UKH H 37 11 1 6 9 IIP2, I1P3, I1P4,
TePMOANHAMHKH IHI'Z,)IIZP}?} IZII%
Tema 2.1 OCHOBBI MOJEKYJISIPHO- JIPYMP3, MP4,
KWHETHYECKON Teopuu. HnmeanbHbril 15 4 4 4 3 1p2, ]IYYI; ; 11P4,
ras
2.2 CsoiicTBa MNapos, >KUAKOCTEH U 13 J]?;g Al/gz ; lej 3
TBEPABIX TCN 3 4 6 ’HP]E) ’
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEpMOANHAMUKHI 9 4 3 2 IIP2, IIP3, IIPA.
1IP1]
JIP13, MP3,
MP4, MP5,
Snecipe 80 30 26 10 | 14 |102IETE
JIEKTPOAHHAMHKA 11P7, ITPS,
IIP11
JIP13, MPA,
Tema 3.1 DnekTpuueckoe mosie 13 7 4 2 MPS5, IIP4, I1P6,
1IP7
JIP13, MP3,
Tema 3.2 3aKOHBI TOCTOSTHHOT'O TOKA 30 3 6 6 10 | MP4, 11P4, ITPS,
1IP8
o JIP13, MP3
Tema 3.3 Onexkrpudeckuii TOK B ’ ’
PASHHEIX Cpenax 15 5 6 4 | MP4, IIP4, ITP5,
1IP1]
Tema 3.4 MarauTtHOE mosie 11 5 6 /P13, ITP4,
1IP1]
Tema 3.5 OnexkTpoMarHuTHast 11 4 5 JIP13, MP1I,
T KIS 5 [1IP4, [IP11, IIP6




NP4, NP13,

Pasgen 4
9 MP3, MP4,
KonebaHus v BOJ/HbI 29 8 8 4 APL, NP2, AP4,
P10
Tema 4.1 MexaHnuyeckne KonebaHus NP13, MP3,
1 BOJIHbI 10 4 2 2 2 NP1 NP2, TP4
Tema 4.2 3n1eKTpOMarHuTHble Sl':,i?" '\If'l';i’
5 , ,
KonebaHus 1 BOMHbI 19 6 6 2 P2, NP4, NMP10
NP4, MP3,
Pasaen 5 22 8 4 2 8  MPLMP2MPs,
OnTnka rPs
Tema 5.1 Mpupoga ceeTa. BonHoBbIE NP4, MP3, NP1,
CBOIICTBA CBeTa 22 8 4 2 8 Mp2, 1P4, NP8
NP4, MP9, MP2,
P4, 1P6,
Pasgen 6 18 8 7 3 M1l
AneMeHTbl KBaHTOBOW (PU3NKW
NP4, MP9, MP2,
Tema 6.1 KBaHTOBas onTuKa 10 4 4 2 P4, MP6, MP11
Tema 6.2 dun3nka atoma U aTOMHOro NP4, MP9, NP,
aapa 8 4 1 nei1
JIP4, MP9, MP1,
game” ! 5 y 2 2 rP8, rP7,
BoNoumsa BeceneHHOM nP11
Tema 7.1 CTpoeHne u pasBuTue NP4, MP9, NP1,
BceneHHoj 2 2 MP8, NP7, MP11
Bcero 226 75 73 39 39

2.2 Copep>xaHue y4yebHON ANCUUNINHBI
BBEAEHUNE
BXOLHOW KOHTPO/b. VIHCTPYKTMBHbLIA 0630p COAepXaHUs Y4YeOHOW AUCLMNANHBI U 3HAKOMCTBO
06yyalowmnxcs € OCHOBHbIMW YCMOBUAMMW U TpeboBaHWAMW K OCBOEHWMIO Mnporpammbl. Pusvka —
(hyHAameHTanbHas Hayka O Mpupoge.

EcTeCTBEHHOHAy4YH™IA MeTOf MNO3HaHWA, €ero BO3MOXHOCTM W TpaHulbl NPUMEHUMOCTH.
JKCNepuMeHT ¥ Teopus B Mpouecce nNo3HaHWA npupodbl. MogennposaHue (HU3NYECKNX
ABMEHWIA ¥ npoueccoB. Pofb 3KCNepuUMeHTa W Teopuu B MNpoLecce MNO3HaHWUA MPUPOAbI.
®unsmyeckas BeiMunHa. MOrpewtHOCT N3MepeHnii HN3NYECKUX BENYUH. PU3NYECKME 3aKOHbI.
"paHuLbl NPUMEHUMOCTM (HU3UYECKUX 3aKOHOB. MOHATME O (PU3NYECKON KapTUHE MuUpa. 3HayeHue
Ghn3mKu npu ocsoeHnn npogeccuin CroO n cneymanbHocTen Cro.

Buabl yuebHo aessTenbHOCTY

YMeHNA MOCTAHOBKU Lenel AesTenbHOCTU, MNAaHUPOBaHUS COOCTBEHHOW [eATeNbHOCTU AnA
JOCTVDKEHUS MOCTaBMEHHbIX Lenei, npeiBuAeHUs BO3MOXHbIX Pe3ynbTaTOB 3TUX AeWCTBUIA,
opraHusauuy CaMOKOHTPONS U OLEHKM NMONYYEHH:X pe3y/ibTaToB.

Pa3BuTne CMOCOOGHOCTM SAICHO M TOYHO M3naratb CBOM MbICAW, NOTMYECKN O0OGOCHOBbLIBATb CBOH)
TOYKY 3peHusi, BOCMPUHMMATb W aHanu3MpoBaTb MHEHMA CO6eceHWKOB, MpPU3HaBas MpaBo
APYroro 4enoBekKa Ha MHOE MHEHMe.

MpounssefeHne N3MepeHN PUINYECKMX BETMUNH N OLEHKA FPaHML bl NOrPeLHOCTEN N3MEPEHNIA.
MpefacTaBneHve rpaHuLbl MOTPELIHOCTEN WM3MepeHUW Npu MOCTPOEHUU TpaPpuUKoB. YMeHue
BbICKa3blBaTb rMMNoOTe3bl A48 06bACHEHNS HabnAaemM”:X ABNEeHNIA. Y MeHWe npeanaratb Mogenu
ABMEHMI. YKaszaHWe rpaHuy NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. W310)KeHWe OCHOBHIX
MOJI0XKEHWNI COBPEMEHHOWN HayYHOW KapTuHbI Mupa. NpuBeaeHne NpMMepoB BANAHUS OTKPbITUIA B
(hM3nKe Ha MPOrpecc B TEXHMKE M TEXHONOTMM MPOM3BOACTBa. Mcnonb3oBaHne NHTepHeTa ans
noncka uHhopmMawum



Pasgen 1 MEXAHUKA

Tema 1.1 KnuHemaTtunka
MexaHunyeckoe fApwkeHue. lNepemeuyeHne. MyTb. CkopocTb. PaBHOMepHOE NpAMONNHENHOE
ABVKEHME. YcCKopeHue. PaBHOMepemMeHHOE MpPSAMONUHEHOe ABWKeHWe. CBO60AHOE MafeHue.
[BuxeHne Tena, 6POLWEHHOr0 Noj yr/ioM K ropu3oHTy. PaBHOMepHOe [ABMXKeHMEe MO OKPY>XHOCTMW.
Buabl yue6HOM feaTenlbHOCTH

MpeAcTaBNeHNE MeXaHWYecKOro [ABVMKEHUS Tena ypaBHEHUSMU 3aBUCMMOCTU KOOPAWHAT W
NPoeKLMell CKOPOCTU OT BpeMeHu. MpefCcTaBNeHe MEXAaHNYECKOTO ABMKEHUS Tena rpadmkamm
3aBMCUMOCTM KOOPAMHAT W NpoeKuueid CcKopocTu OT BpeMeHu. OnpegeneHve KoopauHaT
NPo/aeHHOro MyTW, CKOPOCTU W YCKOPEHWs Tena Mo rpajukam 3aBMCUMOCTM KOOPAWMHAT U
MPOeKLMini CKOpOCTM OT BpeMeHU. OnpefeneHne KoopamHaT NPOMAEHHOr0 NyTW, CKOPOCTU W
YCKOPEHMs Tena no ypaBHEHUSIM 3aBMCMMOCTU KOOPAMHAT M MPOEKLMUIA CKOPOCTM OT BPEMEHM.
MpoBefeHVNEe CPaBHUTENbHOrO aHanW3a PaBHOMEPHOTO W PaBHOMEPEMEHHOrO [ABVKEHWIA.
YKaszaHue WCMONb30BaHUS MNOCTYNaTe/lbHOrO W BpalW,aTeNbHOTO [BVMXKEHWUA B  TeXHMUKe.
MpuobpeTeHne onbiTa paboTbl B Fpynmne C BbIMOSHEHWEM pPa3/IMUYHbIX COLMANbHbLIX PONEN.
Pa3paboTKa BO3MOXHOW CUCTEMblI [EACTBUIA U KOHCTPYKUWWM [NS 3KCMEPUMEHTaNbHOro
onpeAeneHns KNHeMaTUYeCKNUX BENNUNH.

Tema 1.2 3aKOHbl MeXxaHUKN HblOTOHA

MepBblli 3akOH HbloTOHa. Cuna. Macca. Mmnynbc. BTopoi 3akoH HbtoToHa. OCHOBHOIA
3aKOH K/NacCU4YecKoW [AuMHaMWKW. TpeTuh 3akoH HblOTOHA. 3aKOH BCEMUPHOro TArOTEHWUS.
paBuTauMoHHoe none. Cwuna Tsxectu. Bec. Cnocobbl M3MepeHUs maccbl Ten. Cunbl B
MEeXaHWnKe.

Buabl yuebHol gessTenlbHOCTH

MprMMeHeHUe 3aKoHa COXpaHeHWs MeXaHW4YeCKOW 3HepruyM npu pacuyetax pesynbTaToB
B3aMMOLENCTBUI TeN rpaBUTaLMOHHLIMU CUNAMU U CUaMK YNIPYTOCTH.

Tema 1.3 3aKOHbI COXpaHeHUsa B MexaHuke

3aKOH coxpaHeHMsa uMnynbca. PeakTuBHOe  ABWXeHue. Pabota cunbl. Pabota
noteHunanbH X cun. MoLWHOCTL. SHeprua. KunHeTuuyeckaa aHeprud. lloTeHuuanbHaa 3Heprus.
3aKOH COXpaHeHUs MexaHM4eckol aHepruu. MNMpuMeHeHMe 3aKOHOB COXPaHeHMs.

Brabl yUYe6HOI fesiTeNbHOCTH

MprMeHeHNe 3aKOHa COXPaHEHUS UMMYybCca ANS BbIYUCNAEHUA U3MEHEHWIA CKOPOCTEN Ten Mpu ux
B3aMMofencTBusAX. WM3mepeHne paboTbl CUN U U3MEHEHWE KWHETUYECKOW 3Hepruu Tena.
BbluncneHne paboTbl CUT U N3MEHEHUS KMHETUYECKOW 3HEPrun Tena. BbluncneHne NoTeHUMaNbHOW
3Heprum Ten B rpaBUTauMoHHOM none. OnpegeneHne NOTEHUMANbHOW  3HEPrum  ynpyro
AehopMMpPOBaHHOIO Tefa MO0 W3BECTHOM Aedopmauum M OKECTKOCTU Tena. YKasaHue rpaHul
NPUMEHNMOCTM 3aKOHOB MEXaHWUKW. YKaszaHue y4yeOH™:X AUCUMMMAWH, NPU WU3YYEHUU KOTOpP™:X
NCMO/b3YKTCA 3aKOHbI COXPaHEHNS.
Paszgen 2 OCHOBbl MONEKYNAPHOWN ®N3NKN N TEPMOANHAMWKN

Tema 2.1 OCHOBbI MONEKYIAPHO-KUHETUYECKOWN TeOpun. MgeanbHblid ras

OCHOBHbIE MONOXEHUA MOJIEKYIAPHO-KUHETUYECKON Teopun. Pasmepbl 1M macca MOeKyn u
aTomMoB. bpoyHoBckoe aBwxeHue. Ougdysva. Cunbl U 3HEPrus  MeXMONeKYNsapHOro
B3aMmMogelcTBMA. CTpoeHMe ra3o06pasHbiX, XUAKUX W TBepAblXx Ten. CKOpPOCTU [ABUXEHUS
MONEKYN M UX nU3MepeHue. MaeanbHblii ras. [asneHue raza. OCHOBHOe ypaBHEHMEe MONEKYNAPHO-
KMHETMYECKON Teopuu ras3oB. TemnepaTypa W wu3MepeHue. [a3oBble 3aKOHbl. AGCOMKOTHbLIN
Hynb Temnepatypbl. TepmMoAMHamunyecKas LKana TemnepaTypbl. YpaBHEHUEe COCTOAHUA
naeanbHoOro rasa. MonsapHas rasosas NMocCTOSHHas.

Buabl y4e6Ho AeaTenbHOCTM



BbinonHeHMEe 3KCMEPUMEHTOB, CAYXawux A[ngd 060CHOBAHMUA MONEKYNSPHO-KUHETUYECKOW
Teopun (MKT). PeweHne 3agady C MNPUMEHEHMEM OCHOBHOIO0 YpaBHEHUS MOJMEKYNSAPHO-
KWHETMYeCKOol Teopumn rasoB. OnpegeneHvie napameTpoOB BeLLeCTBa B ra3006pa3HOM COCTOAHUMN Ha
OCHOBaHWWN YpaBHEHUA COCTOAHWA MAeanbHOro rasa. OnpefefneHne napameTpoB BellecTBa B
ra3oobpasHoM COCTOAHUN M NPOUCXOAALLUX NpoLeccoB no rpadukam sasmucumoctu p (T), V (T), p
(V). 9kcnepumeHTansHoe nccnegosanue 3asucumoctun p (T), V (T), p (V). MpegcTaBneHne B BUAe
rpayMKoB M30XOPHOro, M306apHOro M N30TEPMUYECKOTO MPOLLECCOB.

BbluncneHne cpefHeli KMHETUYECKON 3HEPruu TenjaoBOro [ABMXXKEHUS MOJSIEKYN MO W3BECTHOW
TeMnepatype BewlecTBa.BbickasbiBaHWe TrunNoTe3 ANA O0O0bACHEHUA HabnwgaemM”™:x SBMEHUNA.
YKaszaHue rpaHuL, NPUMEHNUMOCTM MOAENN «naeanbHblil ra3» 1 3akoHoB MKT.

Tema 2.2 CBoCTBa NapoB, XXNAKOCTeN 1 TBEPAbIX Ten

CsoiicTBa napoB. VcnapeHne n KoHAeHcauus. HacbilleHHbIA nap 1 ero cBoicTBa. A6COMOTHaA U
OTHOCUTENbHAas BMAXHOCTb BO3f4yxa. TOuka pocbl. KuneHue. 3aBUCUMOCTb TemnepaTypbl KUMeHWUs OT
AaBneHuns. MNeperpeTblil Nap 1 ero UCMosib30BaHKe B TEXHUKE.

CBoilCcTBa XXUAKOCTEW. XapaKTepucTuKa >KMAKOr0 COCTOAHMSA BellecTBa. [10BEPXHOCTHbIA Coi
XUAKOCTU. DHEPrus MOBEPXHOCTHOrO Cnos. FABMEHMA Ha rpaHuLe >XWUAKOCTU C TBepAbiM Tenom.
KanunnspHble ABeHUS.

CsoiicTBa TBepAblX Te/l. XapakTepucTWKa TBEPLOro COCTOSIHMS BellecTBa. YNpyrue CBOWCTBa
TBepAbIX Ten. 3akoH Nyka. MexaHu4yeckue CBOIMCTBa TBepPAbIX TeN. TennoBoe pacluvpeHve TBEpPAbIX Tes
Y OXMaKocTel. MnaBneHne v Kpuctanamsaums.

Buabl yuebHOM feaTeNlbHOCTH

N3mepeHne BRaXHOCTM BO34yxa. PacueT KonmyecTBa TenaoTbl, HEOO6XOLMMOro Ans
OCYLLEeCTBNEHMA npoLecca nepexofa BelecTBa W3 OAHOr0 arperatHOro COCTOSHUA B ApYroe.
JKcnepumeHTanbHOe WCCnefoBaHWe TennoBbIX CBOWCTB BelecTBa. [lpuBefeHWe nNpUMepoB
KanunnspHbIX SBAEHWIA B 6bITY, NpUpoAe, TeXHUKe. ccnefoBaHne MexaHUYeCKMUX CBOMNCTB TBEPAbIX
Ten. lMNpumMeHeHne (U3NYECKUX MOHATUI U 3aKOHOB B Y4eOHOM MaTtepuane npodeccUoHanbHOro
xapaktepa. Wcnonb3oBaHue WNHTepHeTa AN NoucKa MHGpopMauuy o pa3paboTKax M MPUMEHEHUAX
COBPEMEHHbIX TBEPAbIX M aMOP(HbIX MaTepunanos.

Tema 2.3 OCHOBbI TEPMOANHAMUKN

OCHOBHble NOHATUA W onpefefnieHNA. BHYTpeHHAA 3Heprua cucTtembl. BHYTpPEHHAA 3Heprus
naeanbHoro rasa. Paborta M TensoTa Kak (hopmar nepegayn aHepruu. TennoemKocTb. Y AenbHas
TEn/0eMKOCTb. YpaBHeHWe TennoBoro 6GanaHca. [lepBoe Hayano TepMOAMHAMUKK. AfmabaTHbIi
npouecc. MpuHuun geicteus TennoBok MawwuHbl. KI[ Tennosoro asuratens. BTopoe Hauano
TepMOANHAMUKKN. TepmognHammyeckasd LiKana temnepatyp. XonoAu/bHble MalWHbl. Tennosble
asuratenn. OxpaHa npuposasbl.

Buabl yuebHOM feAaTeNlbHOCTH

i3mepeHne KonmyectBa TEMNOTbl B npoueccax Tennonepegayn. PacyeT Ko/MyecTBa TenaoThl,
HeobXoAMMOro N5 OCYLLeCTB/EHMA 3aflaHHOro npouecca ¢ Tenjonepegayein. Pacyet naMeHeHus
BHYTpPEHHeN 3Hepruu Ten, paboTbl M NepefaHHOro Ko/am4yectsa TenaoTbl C UCMNONb30BaHUEM
NnepBoro 3akoHa TepMoAUHaMUKN.

PacuyeT paboTbl, COBEPLUEHHOW rasoM, no rpauky 3asucumoctu p (V).

BbluncneHve paboTbl rasa, COBEPLUEHHOW MPU M3MEHEHWUU COCTOSHMUA MO 3aMKHYTOMY UWKIY.
BbluncneHve KIMO npu coBeplweHnun rasom paboTbl B npoueccax M3MEHeHUs COCTOSHUA MO
3aMKHYTOMY UMKAYy. O6bACHEHME NPUHLMNOB AeACTBMA TennoB™N:X MawuH. [eMOHCcTpauus ponu
(hM3UKN B CO34aHUN 1 COBEPLLUEHCTBOBAHUY TEMIOBbLIX ABUTaTenei.

Pa3gen 3 9JIEKTPOANHAMUWKA
Tema 3.1 31eKTpnUeckoe nose

JnekTpuyeckne 3apsagbl. 3aKOH coxpaHeHua 3apsafga. 3akoH KyfnoHa. JnekTtpuyeckoe
none. Hanps)XeHHOCTb 3MeKTpuyeckoro nonsd. MpuHumn cynepno3vumn nonein. Pab6ota cun
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anekTpocTaTuyeckoro nonsa. oteHyman. Pa3HOCTb  MNOTeHUWManoB.  JKBMNOTeHUMaNbHble
NMOBepPXHOCTW. CBA3b MeXAy HanpsAXEeHHOCTbK M PasHOCTbHO MOTEHLMWAN0B 3/1eKTPUYECKOro nons.
OnanekTpukn B 3nekTpuyeckom none. [lonspusaums  OUM3NEKTPUKOB.  [1pOBOAHUKM B
anektTpuyeckom none. KoHpeHcatopbl. CoeAuHEHME KOHAEHCATOpPOB B 6arapeto. JHeprus
3apsHXKEHHOr0 KOHAeHcaTopa. JHeprus 31eKTPMUYecKoro nons.

Buabl yuebHOM feAaTeNlbHOCTH

BAuncneHne cun B3aMMOLENCTBMA TOYEUYHN X 3/IeKTPUYECKNX 3apsAS0B.

BbluncneHne HanpsHKeHHOCTU 3/1eKTPMYECKOro MONs OJHOF0O UM HECKONbKUX TOYeYHbIX
3NeKTPNYECKNX 3apsoB. BbluncneHvre noTeHUMana aNeKTPUYEeCKOro noas 0fHOro U HECKONbKNX
TOYEYHN X 3N1eKTPUYECKUX 3apsoB. VIi3MepeHMe pasHOCTU NMOTEHLMANOB.

N3mepeHue 3HEPruM 3NEKTPUYECKOro MONs 3apsXKEHHOro KOoHAeHcaTopa. BbluMcneHune sHeprum
3NeKTPUYECKOro MONs 3apsXKeHHOro KoHAeHcaTopa. Pa3pa6oTkKa nnaHa M BO3MOXHOW CXeMbl
OeACTBUIA  3KCMEPUMEHTANbHOro  ONpeAeneHWs  37EKTPOEMKOCTM  KOHAeHcaTopa W
AV3NEKTPUYECKO  MpoOHMUaeMocTW  BewlecTBa.  lpoBefeHMe  CPaBHWUTENILHOTO  aHanusa
rpaBUTaLMOHHOIO U 3/1EKTPOCTATUYECKOTO NONEiA.

Tema 3.2 3aKOHbI MOCTOAHHOIO TOKa.

Ycnosus, HeobxoauMble AN BOSHUKHOBEHUA WM MOLAEPXAHUA 3NeKTpuyeckoro toka. Cuna
TOKAa W NNOTHOCTb TOKa. 3akoH OMma ana yyactka uenu 6e3 34C. 3aBUCMMOCTb 3NEKTPUYECKOrO
COMPOTMBNEHNSA OT MaTepuana, QAJAWHbI W NAOWAaAM MNONEPeyHOro CeyeHUss TMPOBOLHMUKA.
3aBMCMMOCTb 3N1eKTPUYecKoro CONPOTMBEHNSA NpoBOAHNKOB oT TemMnepaTypsbl.
JNeKTpoABMXKYLLaA Cuna WMCTOYHUKA Toka. 3akoH Oma and nonHow uenu. CoefguHeHue
nNpoBOAHMKOB. CoefuHEHWe WUCTOYHUKOB 3MEKTPUYECKON 3Hepruum B 6Gatapeto. 3akoH [pkoyna—
NeHua. PaboTta 1 MOLHOCTb 3/1EKTPUYECKOro ToKa. TensoBoe [encTBUe TOKa.

Buabl yuebHoli gessTenlbHOCTYH

i3mepeHne MOLWHOCTM 3NeKTpMUYecKoro Toka. N3mepeHve 3C 1 BHYTPEHHEr0 COMPOTUB/IEHUSA
NCTOYHMKA TOKa.
BbinonHeHMe pacyeToB CWUbI TOKA W HANPsHXKEHW Ha Yy4dyacTKax 3NeKTPUYECKUX Lenei.
O6bACHEHMe Ha NpuMMepe 3NeKTPUYeCcKon uenu ¢ AByMA MCTOYHUKamu Toka (DAC), B Kakom
cflydae WCTOYHUK 3NEKTPUYECKOW 3Heprum paboTaeT B pexume reHeparopa, a B KakOM — B
pexume notpebutend. OnpegeneHne Temnepatypbl HUTWM  HakanusaHua.  V3mepeHue
3NEKTPUYECKOro 3apsaaa 3NeKTpoHa.

Tema 3.3 DNeKTPUYECKMI TOK B pa3NiMuHbIX cpejax

MpoBOANMOCTb META/NIOB, ABMIEHNE TEPMO3/IEKTPOHHOW IMUCCUN, CBEPXNPOBOLMMOCTb.

CobCcTBEHHAaA NPOBOAMMOCTb NOMYMNPOBOAHUKOB. M0NYyNpoOBOLHNKOBbLIE MPUOOPDI.

Buabl yue6HoM fesaTenlbHOCTH
CHATMe BONbTAMMNEPHOW XapaKTEPUCTMKU Aauoaa. [lpoBefeHMe CPaBHUTENbHOrO aHanusa
noynpoBOAHMKOBIX AMOA0B U TPMO/OB.
Wcnonb3oBaHne WHTepHeTa AN MoOWcKa WHGOpMauuMm O MepcnekTuBax pasBUTUS
NONYyNpPOBOAHNKOBOW TEXHUKMN.

Tema 3.4 MarHuTHoe none

BekTop WHAYKUMM MarHUTHOro nons. [eicTBMe MArHUTHOrO MOAA Ha NPAMOAUHENHbIV
NPOBOAHUK C TOKOM. 3akoH Amnepa. Bsaumogeictsme TOKOB. MarHWTHbI notok. PaboTta no
nepemMeLLeHN0 MNPOBOAHMKA C TOKOM B MarHMTHOM nose. [leicTBMe MArHUTHOrO MONA Ha
aBuxywninca  3apag.  Cuna  JlopeHua.  OnpefeneHve  yAenbHOro  3apsffa.  YcCKopuTenwu
3apsXKeHHbIX YacTuu,.

Buabl yuebHol gesaTenlbHOCTH
N3mepeHne MHAYKLUW MArHUTHOrO nons. BblumcneHue cun, JefCTBYHOLWMX Ha MPOBOAHUK C
TOKOM B MarHMTHOM MoJie.
BAumcneHme cun, gencTBYOWMNX HA 3NEKTPUYECKMNIA 3apag, ABVKYLLMIACA B MArHUTHOM None.
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Tema 3.5 3/1eKTPOMarHMTHas UHAYKLMA

dneKTpoMarHMTHas MHAYKUuA. BuxpeBoe anekTpuuyeckoe nose. CaMOMHAYKLUSA. DHeprus
MarHUTHOro Mons.

Buabl yuebHOM feaTeNlbHOCTH
WccnepoBaHne  ABAEHUI  3N1EKTPOMArHUTHOW  UHAYKUUKW,  CaMOUHAYKUUKU. O6bACHEHMe
npuHuMna pgencTeus anektpogsuratens. OObACHeHWe MpuHUMNA [eliCTBUS reHepatopa
3N1eKTPUYECKOr0 TOKa U 3N1eKTPOU3IMepUTeNbHbIX NpuoopoB. OObACHEHUE NPUHLMNA LelACTBUA
macc-crnekTporpadga, yckoputeneid 3aps>KxeHHbIX YacTul. OBbACHEHWe PONY MArHUTHOrO Nons
3emMIn B XKM3HWN pacTeHUA, XXMBOTHbIX, YeN0BeKa.
MpuBefeHWe NPUMEPOB NPAKTUYECKOrO MPUMEHEHUSA N3YUYEHHbIX AAB/IEHUI, 3aKOHOB, NPUBOPOB,
YCTPOWCTB.
MpoBefeHWe CpaBHUTENbHOIO aHasn3a CBOMNCTB 3/IEKTPOCTATMUYECKOr0, MarHUTHOIO U BUXPEBOrO
3NeKTPUYECKUX NONe.

Paspgen 4 KOJIEBAHWA 1 BOJTHbI

Tema 4.1 MexaHnuyecKne KonebaHUsS U BOSHbI

KonebatenoHoe [ABmxeHue. [apMoHuM4yeckne KonebaHus. CBOOGOAHbIE MexaHW4yecKkue
Kone6aHus. JIMHeliHble MexaHu4eckune KonebaTenbHble cucTeMbl. lMpeBpalieHne aHeprum npu
KonebatenbHOM ABuxeHUN. CBOGOAHbIE 3aTyXatolme MexaHuyeckme KonebaHus. BblHYXAEHHbIE
MexaHu4yeckme KonebaHwusa.

Buabl yuebHol gesaTenlbHOCTH

WccnegoBaHme 3aBUCMMOCTM Mepuoga KonebaHWii maTeMaTMyeckoro MasTHWKA OT €ro AJ/IMHbI,
Maccbl U aMNANTY bl KOnebaHuii.

WccnegoBaHme 3aBUCMMOCTU Neproja KonebaHuii rpy3a Ha NpyXXUHe OT €ro MaccChbl M XXeCTKOCTK
MPYXWHbI. BbluncneHne nepuofa KonebaHwii MaTemMaTMUecKOro MasTHUMKA MO W3BECTHOMY
3HAUYEHWO ero A/MHbl. BbluncneHvne nepuofa KonebaHWiA rpysa Ha MPYyXUHe MO W3BECTHbLIM
3HAYeHMAM ero macchbl U XECTKOCTN MPY>KUHbI.

BblpaboTKa HaBbIKOB BOCMPMHMMATb, aHanM3npoBaTb, nepepabaTbiBaTb W NPeAbABAATDL
nHdopMauMio B COOTBETCTBMM C TMOCTaBleHHbIMKW 3agadvamu. [puBefeHMe NpPUMEPOB
aBTOKo/e6aTeNlbHbIX MeXaHUYECKMUX cucTeM. MpoBefeHNe KnaccudukaLum KonebaHuii.

Tema 4.2 /1eKTPOMarHUTHbIe Ko/lie6baHUA U BOJIHbI

CBobOOfHbIE 3N1EKTPOMarHUTHble KonebaHwus. TpeBpalleHne 3Heprum B KonebaTe/bHOM
KOHType.  3aTyxawlwme  3NeKTpOMarHUTHble  KonebaHws.  [eHepatop  He3aTyxawlLlunx
3NeKTPOMarHUTHMNX KonebaHuin. BbIHYXAEeHHble 3neKTpuyeckue KonebaHus. FepemeHHbIR TOK.
[eHepaTop nepemMeHHOro Toka. EMKOCTHOE W WMHAYKTUBHOE COMPOTUB/IEHUS MePEMEHHOro
ToKa. 3akoH OmMa [Jns 3N1eKTpPUYecKoW Luenu mnepeMeHHOro Toka. Pab6oTa M MOLWLHOCTb
nepemMeHHOro Toka. [eHepaTopbl TOKa. TpaHcopmaTopbl. TOKM BbICOKOW 4acToThbl.
Mony4yeHune, nepefaya v pacnpefeneHne 31eKTPOIHepPruu.

dNeKTpoMarHUTHOe MNofie Kak o0coObli BUA MaTepun. ONeKTPOMArHUTHbIe BOJHbI.
Bubpatop lepua. OTKpbITbIA KonebaTenbHbIA KOHTYp. WM306peTeHne pagno A. C. lMonosbiMm.
MoHATMEe 0 pagnocBsA3n. MNpuMeHeHUe 3N1eKTPOMAarHUTHbIX BOJIH.

Buabl yuebHol aesaTeNIbHOCTYU

Ha6nogeHne ocuuMniorpamMM rapmMoHMYeckux KoneGaHWili cunbl TOKa B Lenu. M3mepeHue
3NEKTPOEMKOCTI KOHAeHcaTopa. M3MepeHWe WHAYKTUBHOCTb KaTylKW. WccnegoBaHue
SIBNEHNsA 3NEKTPUYECKOro pe3oHaHca B Moc/nefoBaTenibHOM Uenu. TpoBefeHWe aHanorum
Mexay (hU3nYecKnmMm BENMYMHAMMY, XapaKTepuayoLwmnumm MeXaHWUYecKyo "
3NIEKTPOMArHUTHYO KonebaTeslbHble CUCTEMBI.

PacuyeT 3HauyeHWi CUAbl TOKA WM HaNpPsHXKEHUS Ha 3MeMeHTax LUenu MNepeMeHHOro TokKa.
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NccnepoBaHne mnpuHUMna AeiicTBus TpaHcgopmaTopa. WccnegoBaHue npuHUMna AelcTBUS
reHepaTopa nepemMeHHOro ToKa.

OcyllecTBneHne paguonepedayn n paguonpuema. ViccnegoBaHne CBOMCTB 3N1EKTPOMArHUTHbIX
BOJIH C MOMOLLbIO MOOGMNLHOIO TenedoHa. Pa3BnTne LEHHOCTHOINO OTHOLLEHUS K M3yYaeMbIM Ha
ypokax (u3MkMm o06bekTam U OocBaMBaeMbiM Buam  AesiTefibHOCTUM.  OO6BbACHEHUe
NPUHUUMNANLHOTO pasinynsa NPUpoLbl YNpyrux n afeKTPOMarHUTHbIX BOSH. VI3N0XeHNe CyTu
3KONIOFMYECKMX NPO6EM, CBS3aHHbIX C 3/IEKTPOMArHUTHbIMM KONe6aHMAMM 1 BOTHAMMU.
O6DBACHEHWE PO 3/IEKTPOMArHUTHBIX BOJIH B COBPEMEHHbIX UCCNef0BaHUsAX BceneHHOA.

Pasgen 5 OMNTUKA

Tema 5.1 Npupoga ceeta. BosnHOBbIE CBOVICTBA cBeTa

CKopocTb pacnpocTpaHeHWa cBeTa. 3aKOHbl OTpaXxeHWs W npenomneHusa ceeta. lMonHoe
oTpaxeHue. JInH3bl. Na3 Kak onTuyeckas cuctema. OnTuyeckue npuoopsl.

NHTepthepeHuma cBeTa. KOrepeHTHOCTb CBETOBbIX ny4ei. WMHTepgepeHUuns B TOHKMX
nneHkax. [lonocbl paBHON ToNwMHb. Konbua HbOTOHA. Mcnonb3oBaHWe WHTepdepeHUUU B
Hayke W TexHuke. [Oudpakuyumsa cseta. [Audpakums Ha Wenu B nNapannenbHbiX nyyax.
OnpakunoHHas pewetka. [loHATMe o ronorpadguu. Tlonapusaumsa  NOMNEPEYHbIX  BOJH.
Monspusayns ceeta. [BOWHOe nydyenpenomneHve. T[lonspoufbl. [Awucnepcus cBeta. Bupabl
CnekTpoB. CnekTpbl McnyckaHUs. CnekTpbl MOrNOWeHUsA. YnbTpapuonetoBoe U WUHGpakpacHoe
n3ny4deHns. PeHTreHoBCKue nyyuun. VIx npupoga n CBOMCTBA.

Buabl yuebHoli gesiTenlbHOCTH

MpuMeHeHMe Ha NPaKTUKe 3aKOHOB OTPaXKeHWs W MPeIoMIEHUS CBETa NPY PeLleHnn 3aaau.
OnpepgeneHve CNEKTPanbHATX TpaHWUL, YYBCTBMTENIbHOCTM YeNOBEYECKOro rfasa.  YMeHue
CTPOMTb M306paXKEHUsi NpPeaMeTOB, AaBaeMble NIMH3aMW. PacyeT pacCTOSAHWA OT JIMH3bI [0
n306paxeHns npegmeta. PacyeT ONTMYECKON CUAbl NMH3bI. VI3MepeHne (hOKYCHOIo pacCTOsIHWSA
NWH3bI. VicnbiTaHne Mogeneit MuKpockona 1 Teneckona.

Ha6nofeHne sBNEHUS WHTEP(EPEHLUN 3NEKTPOMArHUTHA:X BONMH. HabnogeHne sBNeHUS
ANdpakLMm 3NeKTPOMarHUTHbIX BOJTH.

Ha6noeHne siBNeHUS Monsapusauumn 31eKTPOMarHUTHM:X BOMH. W3MepeHWe ANWHbI CBETOBOM
BOMHbI MO pe3ynbTaTaM HabGMOLEHUS SBNeHUA UHTepdepeHunn. HabnwgeHne SBNEHNS
Andpakymm ceeta. HabnogeHne SBneHNs NonspusaLum n gucnepcmm ceeta. Monck pasnuyuii n
CXOACTBA MEXAY ANDPPaKUMOHHBIM W [AUCMEPCUMOHHBLIM CnekTpamu. [MpuBeaeHne MNPUMEPOB
MOSBNEHNS B NPUPOAE M WUCNOMb30BaHWUA B TEXHUKE SBMEHWI WHTepdepeHuuun, Andpakuum,
nonspusauum 1 gucnepcun ceeta. MepeyncneHme MeToA0B NMO3HAHUS, KOTOPbIe MCMO/b30BaHbI
MPU N3yUYeHNN YKa3aHHbIX ABNEHNIA.

Pasgen 6 3/IEMEHTblI KBAHTOBOW ®U3NKU

Tema 6.1 KBaHTOBasa onTuKa

KBaHToBas runote3a [lnaHka. ®OTOHbl. BHewHWA  (DOTO3NEKTPUYECKUIA  IPPeKT.
BHyTpeHHU hoTo3PeKT. Tunbl POTO3N1EMEHTOB.
Tema 6.2 PusMkKa aToma U aTOMHOro sagpa

PasBuTve B3rnAf0B Ha CTPOeHMe BellecTea. 3aKOHOMEPHOCTM B ATOMHbIX CMEKTpax
BoAopoda. AnepHaa mogens atoma. OnbiThl 3. Pesepdopaa. Mogens atoma Bogopoga no H. bopy.
KBaHTOBbIe reHepaTopbl.

EcTecTBeHHas pafuv0aKTUBHOCTb. 3aKOH pafuMoakTMBHOro pacnaga. Cnocobbl HabnwaeHUa u
perncrpaummn 3apsKeHH rx vyactuy,. dddektT BaBnnosa — YepeHkoBa. CTpoeHMe aTOMHOro sppa.
[eteKT wMmaccbl, 3Heprus CBA3M W YCTOWYMBOCTb  aTOMHrX sgep. $AepHble peakyuu.
MckyccTBeHHad pagnoakTUBHOCTb. [leneHme Taxen™rx dagep. LenHaa dAgepHaa peakuus.
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Ynpaensemas LenHas peakuus. AaepHblii peaktop. MonyuvyeHne pafnoakTUBH/X M30TOMOB M UX
npuMeHeHne. brnonormyeckoe aencTene pagnoakTUBHBLIX U3NYUYEHUR. DNeMeHTapHble YacTuLbl.

3YCNOoBUA PEATN3ALNN YYEBHOW AN CUUNTTINTINHDI
3.1 MaTtepunanbHO-TeEXHNYECKOE 0becreYveHune
[na peanu3aumMn nporpammbl Y4e6HON AMCUMNAMHBI NPeAYCMOTPEHbI Chefytouime cneunanbHble
NOMELLEHUA N OCHALLEeHKe:
Twvn n HaMmeHoBaHMe

OcHallleHWe cneyyanbHOro NoMeLLeHNs
crneunanbHOro NomeLLeHus

KabuHeT eCTeCTBEHHOHayYHbIX MynbTUMeUAHbIE  CPeACTBA  XpaHEHWs,  nepejayn u

AUCLMNINH npeLCcTaBneHns MHopMaLuu. YuebHO-MeTOAMYECKasA
AOKYMeHTaums, AMAaKTMYecKmne cpeacTea

nabopartopus PunKu NabopatopHoe o60pynoBaHWe; MoLenu Mo (u3vkKe; Habopsbl

nabopaTopHble, B T.4. MO MeXaHWUKe, 3/1IEKTPOMArHeTusmy,
ONTWKE;,  W3MepuTeNbHble  MPUGOPbI AN BbINOSHEHNSA
nabopaTopHbIX  paboT:  31eKTPOMETP, MYyNbTUMETPbI,
BO/IbTMETPbI, amnepmeTpbl; KOMMIEKT [AeMOHCTPALWUOHHOIO
obopyfoBaHMA MO  3MeKTpocTaTMKe,  YCTaHOBKa  AnA
onpejeneHnss  AAUHbI  CBETOBOW  BOSIHbI C  MOMOLLbIO
AN(PAKLUMOHHON  pelleTKn, Habop  obopyfoBaHWs MO

3NeKTPONn3y
MomelleHne AN caMoCToATeNbHOV [MepcoHanbHble KoMnbioTepbl ¢ nakeTom MS Office, B rxogom
paboTbl 06YyYatoLLMXCS B VIHTEPHET 1 C [OCTYMNOM B 3M1EKTPOHHY MH(OPMALMOHHO-

06pa3oBaTe/ibHy0 cpefy YHUBepCUTeTa

MomelleHne  gna  XpaHeHUs n Lkadsbl, CTenfiaxn  Ons  XpaHeHus  nabopaTopHOro
NPOPUNAKTUYECKOTO  06CNY>KMBaHMSA  060pPYyL0BaHUSA, MHCTPYMEHTOB N PACXOLHbIX MaTepPUaoB.
y4ebHOro obopynoBaHus

3.2 Y4yebHO-MeToAMUecKoe 1 MHOopPMaLMOHHOE obecneyeHne peannsaunm NporpaMmbi
OCHOBHbIe UCTOUYHVKMU:

1 KopbITHUKOBa, E. C. dusuka [gna CMO] [AneKTpoHHbIA pecypc] : yyebHoe nocobue. Y.1 / E. C.
KopbiTHMKOBa, J1.A. Ogep, /1. A. HukoHoposa ; MI'TY. - MaFHI/ITOFOpCK MI'TY, 2016. - 1 3nekTpoH.
OrT. [AVCK (CD-ROM). Pexnm AocTtyna:

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

2. KopbiTHMKOBa, E. C. ®usmka [INeKTpOoHHbIA pecypc] : yyebHoe nocobue [gna CrO]. W.2 / E. C
KopbiTHMKOBa, J1. A. Opgep, /1. A. HukoHopoBa ; MI'TY. - Mardutoropck : MI'TY, 2016. - 1 aNeKTpOH.
onT. ANCK (CD-ROM). - Pexxum AocTyna:
https://magtu.informsvstema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf
&view=true .- MakpoOObeKT.

3. ®usmka. Teopusi M npakTUKa [INEKTPOHHbIA pecypc] : yyebHoe nocobue / Mog peq. npod. C.O.
Kpamaposa. - 2-e u3g., gon. u nepepa6. - Mocksa: VL, PUOP, H/L, MH®PA-M, 2016. - 380 c. - Pexum
poctyna: https://new.znanium.com/read?id=264612 -. 3arn. ¢ akpaHa. - ISBN 978-5-369-01522-3

[JononHUTeNbHbIE NCTOYHNKMN:
1 ®u3nka [INeKTPoHHbIA pecypc]: yuyebHuk / A.A. TIuHckuia, T.HO. 'pakoBCKUi; nof o6l pes.
FO.N. Ouka, H.C. MypbiweBoii. - 4-e n3g., ucnp. - Mockea: POPYM: MH®PA-M, 2017. - 560 c. :un. —
(CpenHee npoweccumoHanbHoe obpasoBaHue). Pexxum poctyna: https://new.znanium.com/read?id=90067
- 3arn. c akpaHa. - ISBN 978-5-91134-902-8
2. JdevmunpueHko, B. . ®dwusnka [INeKTpoHHbIA pecypc]: yyebHuk / B. W. [OdemungyeHko,
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W. B. lemmgyeHko. - 6-e u3g., nepepab. u gon. - MockBa: MH®PA-M, 2018. - 581 c. - Pexum
poctyna: https://new.znanium.com/read?id=300518 - 3arn. ¢ akpaHa.

3. ®usnka. OCHOBbI 3NEKTPOAUHAMUKIN. DNEKTPOMArHUTHbIE KonebaHWs M BOMHbI [DNEKTPOHHbIA
pecypc]: y4ebHoe nocobue / KysHeuos C.W., - 4-e n3g., ucnp. u gon. - Mockea: By30BCKWMiA yuebHUK,
HUL MH®PA-M, 2015. - 231 c. - Pexxum fgoctyna: https://new.znanium.com/read?id=215043 -. 3arn.
Cc sKpaHa. - ISBN 978-5-9558-0332-6

4. Kypc nekuuin no gusnke. 3nekrtpoctatuka. MOCTOAHHbIA TOK. dnekTpomarHetusm. KonebaHus u
BOMHbI [DNEKTPOHHbIV pecypc]: yvyebHoe nocobue / KysHeuos C.W., CemkmHa J1.L., PorosmH K.W. -
Tomck: wu34-B0 ToOMCKOro nonutex. YyHusepcuteta, 2016. - 290 c - Pexum pgoctyna:

https://new.znanium.com/read?id=218874 - 3arn. c akpaHa. - ISBN 978-5-4387-0562-8
Mepnognyeckune ngaHunA
1 Onektpuyectso. - ISSN 2411-1333

MporpammHoe o6ecneveHne n VIHTepPHET-pecypchbi:

HanmeHoBaHue NO Ne [lorosopa CpOK [eiCcTBUS NNLEH3NN
MS Windows 7 (nognucka [-1227 oT 08.10.2018 11.10.2021
Imagine Premium) A-757-17 oT 27.06.2017 27.07.2018
[-593-16 oT 20.05.2016 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  [1-300-18 oT 21.03.2018 28.01.2020
6usHeca-CTaHAapTHbIV [-1347-17 ot 20.12.2017 21.03.2018
[-1481-16 ot 25.11.2016 25.12.2017
[-2026-15 ot 11.12.2015 11.12.2016
7Zip CBOO0OAHO pacnpocTpaHseMoe 6eccpoyHo

MNHTepHeT-pecypchbl

1 depepanbHbI LEHTP MH(OPMaLMOHHO-06pa3oBaTe/ibHbIX pecypcoB - PLINOP [31eKTPOHHbI
pecypc]. - Pexxum goctyna: www.fcior.edu.ru, cBo60AHbIN. - 3arn. ¢ aKpaHa. fA3. pyc.

2. EpuHasa konnekums undpoBbiXx 06pa3oBaTefibHbIX PeCYpCcoB [INEKTPOHHBIA pecypc]. - Pexum
poctyna: www.school-collection.edu.ru, cBo6oAHbIN. - 3arn. ¢ aKpaHa. $13. pyc.

3. IHTynT - HauMoHanbHbI OTKPbITLIA YHUBEPCUTET. [DNEKTPOHHBIA pecypc]. - Pexum goctyna:
www.intuit.ru/studies/courses, CBO6OAHbINA. - 3arn. ¢ akpaHa. 3. pyc.

4. NHCTMTYT HKOHEeCKO MO WMHMOPMALMOHHLIM TEXHOMOrMAM B 006pa3oBaHUN. [DNEKTPOHHbIA
pecypc]. - Pexxum goctyna: https://iite.unesco.org/ru/, cBO60OAHbINA. - 3arn. ¢ 3KpaHa. f3. pyc.

5. ®epepanbHblil 06pa3oBaTeNibHbIA NopTan «/IHPOPMaLMOHHO-KOMMYHUKALNOHHbIE TEXHOMOIMN
B 06paszoBaHNU». [3neKTpoHHbIi pecypc]. - Pexum foctyna:
http://window.edu.ru/resource/832/7832, cB060OAHbIN. - 3ar/. ¢ aKpaHa. 3. pyc.

6. MopTan uudpoBoro ob6pasoBaHMsA. [ONEKTPOHHbLIA pecypc]. - Pexum goctyna: www.digital-
edu.ru, cBOGOAHbIN. - 3arn. ¢ aKpaHa. H13. pyc.

7. EQvHOE OKHO JocTyna K obpa3oBaTenbHbIM pecypcaM Poccuiickolt ®efepaunn [SNeKTPOHHbIN
pecypc]. - Pexxum goctyna: http://window.edu.ru/, cBo60fHbIN. - 3arn. ¢ aKpaHa. 3. pyc.

8. CIO B poccuitickux wkonax: KomaHga ALT Linux pacckasbiBaeT O BHeApeHWM CBOGOLHOMO
NPOrpaMMHOro obecrneyeHns B LWKoMax Poccum [OneKTpoHHbIA pecypc]. - Pexum goctyna:
http://freeschool.altlinux.ru/, cBo6oaHbIi. - 3arn. ¢ akpaHa. 3. pyc.

3.3Y4ebHO-MmeTO4MYECKOE 0becreveHne cCaMOCTOATE/IbHON paboTbl 00y4aroLmMxcs

CamocTosTenbHaa paboTa ABnseTcs 06a3aTe/IbHON A1 KaXXAoro obyyatoulerocs. CaMmocTosTe/IbHas
paboTa MOXeT OCYLLeCTBAATLCA WHAMBUAYaSIbHO WAWM Tpynnamy B 3aBUCUMOCTWU OT Lenn, 06beMa,
KOHKPETHOW TEMATUKMN CaMOCTOATeNIbHOW paboThl, YPOBHSA CIOXXHOCTU, YPOBHS YMEHUI 00y4atoLmnxcs.

KOHTpONb pe3ynbTaToOB BHeayAUTOPHOW CaMOCTOSTENbHOW PaboTbl OCYLLECTBAATHCA B Mpeaenax
BPEMEHW, OTBEAEHHOr0 Ha 06s3aTe/lbHble Y4YebHble 3aHATUS W BHEAYAUTOPHYH) CaMOCTOSATENbHYHO
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paboTy obyuvarolmxca No y4yeGHOW AUCLMNANHE, MPOXOAMT Kak B MWUCbMEHHOW, TaK W YCTHOW waw
CMeLUaHHol hopMe, ¢ NpeACTaBAeHUEM U3AeNNs UK NPOAYKTa TBOPUYECKON AeATeNbHOCTM.

B kauyecTBe hOpM U METOA0B KOHTPONS BHeayAWTOPHOW caMOCTOATeNbHOM PaboThbl UCMONb3YHOTCS:
MpoBepKa BbIMOSIHEHHOI PaboTbl MpenojaBaTeneM, CEMUHAPCKMNE 3aHATWS, TECTMPOBaHME, CaMOOTYETHI,

KOHTPO/bHbIE Pa6OoThI, 3allMTa TBOPUECKMX PaboT 1 Ap.

Tema2.1 OCHOBbI MOJIEKYNAPHO-
KWHETUYECKOW Teopum

Tema 2.3 CBolicTBa Napos,
XUWAKOCTEN U TBEPAbIX TeN
Tema 4.1 MexaHnyeckue
Konie6aHUs 1 BO/HbI

Tema 4.2 3NeKTpOMarHUTHbIe
KonebaHus 1 BOJHbI

Tema 5.1 MNpupopga ceeTa.
BonHoBble CBONCTBA CBETA
Tema 6.1 KBaHTOBaa onTuka

Ne HavmeHoBaHuWe pa3gena/Temsl Bugbl 3agaHuii  ans camMoOCTOATENbHOW  BHeayAWTOPHOIA
paboThbl
1 TekcT 3agaHuna:
CocTaBuTb raoccapuii No MexaHuke
Llenb:
PacKpbITb COAEpPXaHWE OCHOBHbLIX TEPMUHOB, pPasbACHUTH
C/I0Ba-TEPMUHbI B KOHTEKCTE [AaHHOW TeMbl, PacKpbiTb WX
3HayeHune, faTb MX Hay4YHOe TO/IKOBaHKe.
Tema 1.1 KnHematuka PekomMeHaaL MM No BbINO/IHEHNIO 3aaHUA:
Tema 1.2 3aKOHblI MeXaHUKN [na BefeHus rnoccapua [o/MKHA OblTb 3aBefieHa OTAe/bHas
HbloTOHA TeTpagb UAN MOXHO BECTWU C/OBapb C KOHUa 06Lieli TeTpagu
Tema 1.3 3aKOHbI COXpaHeHNsa B [ONA  KOHCMEKTOB, BO3MOXHO COCTaB/leHMEe 3NeKTPOHHOro
MeXaHnKe rnoccapusa Kak ogHoOro vu3 BuoB UHANBUAYaNbHbIX NPOEKTOB.
Kputepunm oueHKN:
TOYHOCTL  (POPMYNIMPOBOK TEPMWMHOB NpU  MPOBEfEHUU
(hM3MYEeCKOro AUKTaHTa, F/10ccapuii caaeTcs B 6YMaXKHOM Um
3NeKTPOHHOM BapuaHTe. CojepXaTenbHas 4acTb U 06beM
TEPMUHOMIOTNN  AO0/IKHbI COOTBETCTBOBATbL MPEAbAB/EHHbLIM
TpeboBaHUAM.
2 TekcT 3agaHua:
TunoBble pacyeTHO-rpauueckme paboThbl
Tema 1.2 3aKOHblI MEXAHUKMN oNb: P pach P
HbloToHa LJ' aHi/u7|' rnyéneHune aHee  M3Yy4YeHHOro martepuana
Tema 1.3 3aKOHblI COXpaHeHUs B an - YIIYone P y P '
MEXaHIKE BblpaboTKa YMeHWW W HaBblKOB MO MPUMEHEHUIO (hopMyT,
' COCTAB/IEHUIO a/NropuTMa TUMOBbLIX 33AaHWUW, MPUMEHEHWe
Tema 3.1 SnieKTpnyeckoe nose
NoJlyYeHHbIX 3HAHWA Ha MPaKTUKe
Tema 3.2 3aKOHbI MOCTOAHHOTO
ToKa PekomeHpaLnm No BbINO/IHEHUIO 3afaHNA:
BbINONHEHUS YNPAXHEHUA MO MNPeLNOXeHHOMY anropuTm
Tema 3.4 MarHuTHoe nosne y P, PEA y puTMYy
CaMOCTOATE/bHbIN NoucK anropuTMa BbINOJIHEHNS
Tema 3.5 2nekKTpoMarHuTHas o
yNpaXxHeHUN
NHAYKLMA
Kputepunm oueHKN:
Tema 5.1 MNpupopga ceeta. . o
o TOYHOCTb  pacyetoB; 00bEM  BbIMOMHEHHbLIX  3afaHW,
BonHoBble cBOKCTBA CBETA
oopmneHne
3 TekcT 3agaHua:

CocTaBuTb CpaBHUTE/IbHYIO Tabnmuy

Lens:

MOBTOPUTb W CUCTEMaTM3NPOBATb W3Y4YEHHbIW MaTtepuarn,
HayyuMTbCA BbIAENATb TNaBHOE W OCHOBHOE, JIAKOHWUYHO,
KOMNAakKTHO W ©XKaTo W3N0XKWUTb O0TOOpaHHbI MaTepumarn,
HayunTbCA KnaccuuumpoBaTb W3Maraemblii  Matepuan no
YPOBHAM 3HAUMMOCTW.

PekomeHpaLnn No BbINO/IHEHWNIO 3aaHNA:

[aHHble cpefcTBa HArNA4HOCTU  BbIMOMHAKT  PYHKLMIO
KOHCMeKTUpoBaHuA marepuana. Mpwn 3anonHeHnm
CPaBHUTENbHON Tabnuubl HEO6XOAUMO BbILENUTL [1aBHOE B
TeMe. JTaKOHMYHO, KOMNAKTHO, CXaTo U3M0XKUTb 0TOOGPaHHbI
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marepuan. Jloruka mocTpoeHHs TaOiIML - OTpakeHHUe
COIEPKATENbHBIX CBSI3€M MEXAYy €IUHHLIAMH HW3JIaraeMon
uHpOpMaLMK, WX 4YeTKas KiacCu(pukamus T™O YPOBHSIM
3HAYUMOCTH.

Dranel pabOTHI HAZl CPABHUTENbHON TaOmHuLeH

1. ITouck nHpopMaunu

2. Ananu3 uHpopMaunuu

3. Ocmpbicnenre nHpopMauu

4. Cunte3 nH(pOpMALHHL.

Kputepun ouenku:

00OCHOBaHME, IOTHYHOCTD, YETKOCTh, PAlIHOHAIbHOCTD
U3JIOKEHNsI MaTepuaa.

Tema 2.1 OCHOBBI MOJEKYISPHO-
KWHETHYECKON TEOPHH.
W neanpaBIiTas

Tema 2.2 OcHOBBI TEPMOANHAMUKHI
Tema 3.1 DnekTpuueckoe mosie
Tema 3.2 3aKOHBI TOCTOSITHHOT'O
TOKa

Tema 3.3 DnexkTpudeckuii TOK B
PA3TUYHBIX Cpeaax

Tema 5.1 [Ipupona ceera.
BomnHoBBIE CBOMCTBA CBETA

TexcT 3a0aHuA:
IToaroroBka Kk CEMHUHAPCKOMY 3aHATHUIO

Menn:

YrayOuth, KOHKPETU3UPOBAaTh MW  PACIIUPHUTb 3HAHUS,
OBJIAIETh UMH Ha OoJjiee BBICOKOM YPOBHE PENPOAYKIHU H
TpaHchopmanum. 3akpenuThb YMEHUS U HaBBIKU
CaMOCTOSITEJIbHOM padoThL. Pacumpurs o0ImuH,

npodecCHOHATBHBIN U KYJbTYPHBIH KPyro3op.
PexomeHnaauuu 1o BbINOJHEHUIO 3aJAHHS:

IToaroroBka K CEMHUHAPCKOMY 3aHSTHUIO SIBJISIETCSI OJHUM U3
HanOoJsiee CJOXKHBIX BHIOB CaMOCTOSITETIBHOH  paboTsl,
OOJIBIION LIeJIeHANPABICHHONW CaMOCTOSTENIbHONW paboThl HaA
BBICTYIUJICHUSIMU H/HJTH TOKJIQTaMH.

DTarnbl NOArOTOBKU:

1) BeIACHUTE TEMY U BOIIPOCHI CEMHHAPA

2) O3HaKOMHTBCS C PEKOMEHIOBAHHOH JIUTEPATypOit

3) BersicHuTE MHANBHAYATBHOE 3a1aHUE (€CITH €CTh)

4) IlnanupoBarue pabOTHI:

5) UreHue nmuTepaTypbl: HAUMHAETCS C OCHOBHBIX HCTOYHHUKOB
(Y4eOHHK, NEKIHsT) U 3aKaHYUBAETCs PabOTON HAll
JOTOJHUTEIBHON INTEPaTypon

6) Beimucku: nenarTcs no KaXXIoMy MyHKTY TUIAHA.

7) CocraBieHue TUIaHA BBICTYIUICHHUS, TOTOBSITCS LIUTATBHI,
TE3UCHI.

[Inam momoraer OpraHM30BaTb CBOK pPabOTy Haj TEMOH,
JenaeT OTBETbl OoJyiee IIeJICHANPAaBIEHHBIMH, JIOTHUYHBIMH,
MOCJIEI0BATENbHBIMH, TOKA3aTEIbHBIMU.

Kputepun ouenku:

copMyIMPOBATH MOJHBIN M MPABHJIBHBIA OTBET HAa BOMPOCHI
CEeMHUHapa,

JIOTUYHO U CTPYKTYPHUPOBAHO U3JOKUTH MaTepuan. Ilpu stom
CTYAEHT JOJDKEH M0Ka3aTh 3HaHUE CIeLUaNbHOMN JTUTepaTyphl
MPOAEMOHCTPUPOBATh yMeHHE O0O03HAYUTh MPOOJIEMHBIE
BOIPOCHI B COOTBETCTBYIOIIEH obmactu

MIPOAHAIU3UPOBATh UX U MPEAJIOKUTH BAPUAHTHI PELIEHUH,
JaTb  HUCUEPNbIBAIOLIME OTBETHl HAa  YTOUHAIOLIME U
JIOTIOIHUTEIIbHBIE BOIPOCHI

Tema 2.2 CgoiicTBa mapos,

TexcT 3a0aHHUA:
IIpuroTroBUTE MUHU-NIPOEKT
He.]'lb: paSBI/ITI/Ie JIMYHOCTHU yqamnxcsl Ha OCHOBE yCBOGHI/Iﬂ
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JKUAKOCTEH U TBEPABIX Tel

Tewma 2.3 OcHOBBI TEPMOAMHAMUKHI
Tema 3.1 DnekTpuueckoe mosie
Tema 3.4 MarauTtHOe none

Tema 4.2 DOnexrpoMarHuUTHBIE
KOJeO0aHusT U BOJTHBI

Tema 5.1 Ilpupona
BomnHOBEIE CBOMCTBA CBETA
Tema 62 ®usuka aromMa H
ATOMHOTO siApa

CBETA.

YHUBEPCAIBbHBIX CIIOCOO0B AEATETbHOCTU

PasBuBaTh y ydamuxcs CHOCOOHOCTH —CaMOCTOSITEIBHO
CTaBUTh yueOHbBIE LIEJH, MPOSKTHPOBATh MYTH UX pPeaTH3aliH
(T.e. ONTUMAJBHO OPTAHM3OBBIBATH CBOK) JIEATEIHHOCTD),
KOHTPOJUPOBaTb W OLEHUBATb  CBOM  JOCTHIKEHUSA
(bOpMUPOBATh YMEHWE YYHUTHCS). UHTErPALUS HMEIOIIUXCS
3HAHWH U TPHOOPETEHNE HOBBIX

PexomeHaanyy 1o BLINOJHEHHIO 3aaAHHS:

IIpoekTHast AESITENBHOCTD - YaCTh CAMOCTOSITENIbHOW paboThI
yyamuxca. KaueCTBEHHO BBINOJIHEHHBIH MPOEKT — OTO
MO3TANHOE TUJIAHUPOBAHUE CBOUX NEWCTBUH, OTCIEKHUBAHUE
pe3ynbTaToB CBOel paborhl. I[lokasaTeneM yCHEIIHOCTH
MPOEKTA SIBJSETCS €ro MPOAYKT.

Kputepun ouenku:

AKTyallbHOCTb,  INTyOMHA, HAy4YHOCTb  TEOPETUYECKOTO
MaTepuana; YETKOCTh +BBICTYIUIEHUS, YPOBEHD
CaMOCTOATENIBHOCTH,  HMCIHOJIB30BAHWE  MYyJbTUMEOUNHHON

MPpE3CHTANH, €€ Ka4€CTBO, BPEMS BBICTYILJICHUA
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4 KOHTPO.JIb Y OIEHKA PE3YJIbTATOB OCBOEHHA YYEBHOM JUCIOUAILINHBI
KoHnTponp M OLeHKa pe3ynbTaToB OCBOEHUs MUCLIMILUIMHBI OCYLIECTBIISIETCS MPENOAaBaTesieM B

IpoLecce TeKyLIero KOHTPOJI U IPOMEXKYTOYHON aTTeCcTallu.

4.1 Tekymuii KOHTPOJIb

Ne Kontponupyemeie pa3nenst Kontponupyemeie HaumenosaHnue
B (TeMbl) y4eOHON AMCUUTUINHBI PE3YJIbTAThI OLIEHOYHOT'O CPEJCTBA
1 BBenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Pa3znen 1 Mexanuka I1PI, I1P2, ITP3, ITP4, | KonmporsHaspacoma
TIP9 Tecm
3 JIP4, MP4, IIP1, IIP4 | Jluxmarme:
Tema 1.1 Kuaematuka I
[pcucmiueckas paboma
(Mpaxnmmeckoe 3a0anie)
4 Tema 1.2 3axkonwsl wMexaHuku | JIP4MP3IIP2, Tpasamuuecrkasa paboma
HeroToHA IIP4,IIP9 (npaxmieckoe 3a0arue)
5 Tema 1.3 3akoubl coxpanenuss B | JIP4, MP3,MP9, IIP1- | lpaxnmueckas paboma
MeXaHuKe 1IP4 (nparmuseckoe a0armie)
Jlabopamopnas padoma
6 Paznen 2 JIP4, JIP9, MP3, MP4, | Tecm
MP9, IIP2, ITP3, | Koumpomsras paboma
OcHOBBI MOJIEKYJISIPHOT PU3HKH I1P4, ITP7, ITP8, ITPY,
U TEPMOAHMHAMHKH I1P10, ITP11
7 Tema 2.1 OcuoBbl MOnekymsipaO- | JIP9,MP3, MP4, IIP2, | lpaxnmueckas paboma
KHHETHYECKOU TEOPHUH. IIP3, IIP4, IIPS8 (nparrmueckoe a0arie)
UneanwHbliiras Jlabopamopras paboma
Jluramarmor
8 2.2 CsoiicTBa mapos, xxunkocreii u | JIP9, MP3, IIP3, IIP7, | Jlabopamopnas padoma
TBEPABIX TEJ IIP8, IIP9, IIP10
9 Tema 23 Ocuossl | JIP4, MP3, MP9, IIP2, | Ilpaxmuyeckas padoma
TEPMOJANHAMUKHI IIP3, [IP4. I[IP11 (nparrmueckoe a0arie)
10 JIP13, MP3, MP4, | KonmpomwHasapadoma
Pasnen 3 MP5, ITP4, ITP5, | Tecm
DJIeKTPOANHAMHKA 11Ps, ITP7, 11P8,
1IP11
11 JIP13, MP4, MP35, Tpasamuuecrkasa paboma
Tewma 3.1 DnexTpudeckoe mone 1IP4, [IP6, 1IP7 (iparnmuieckoe za0cie)
12 JIP13, MP3, MPA4, Tpasamuueckasa paboma
Tema 3.2 3aKOHBI TOCTOSHHOIO IIP4, 1IP5, IIP8 (npanamiiecioe saocnre)
TOKa Jlabopamopras padoma
Jlurmarmor
Tema 3.3 DOnexrtpuueckuil TOK B JIP13, MP3, MP4, Jlabopamopras padoma
13 PA3IUYHbBIX Cpeaax 1IP4, IIPS5, 1IP11
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14 DAKITAY
Tema 3.4 MarautrHoe mojie JPI3, 11P4, P11 v ecras pacoma
(Mpaxnmmeckoe 3a0arie)
15 |Tema 3.5 DnexTpoMarHuTHas JIP13, MP1, ITP4, Tpasamuuecrkaa paboma
WHIY KIS IIP11, IIP6 (nparrmueckoe a0arie)
16 JIP4, JIP13, MP3, Tecm
Pa3nen 4 MP4, IIP1, ITP2, Konmponsras paboma
Kone6anus u BOJIHbI I1P4, ITP10
17 Tema 4.1 Mexanmdeckue P13, MP3, IIP1, 1 eckas paboma
5 IIP2, ITP4 (Mpaxnmumeckoe 3a0arie)
KoneOaHusI U BOJIHBI JaGopamopras pacoma
18 Tema 4.2 DOnexTpomMarHuTHbBIE P13, MP3, MP4, y ecias padoma
5 IIP1, ITP2, IIP4, ITP10 | (npaxnurseckoe sa0arie)
KOJe0aHUsT ¥ BOJHBI JaGopamopras pacoma
19 Pasnen 5 JIP4, %ﬁj Zﬁ;, IIP2, ]zecm -
Onrika A OHMPOTIHASL PAdOmct
20 Tema 5.1 Tlpupoma cpera. JIP4, MP3, IIP1, Tpasamuuecrkasa paboma
B ) IIP2, IIP4, IIPS (npaxmireckoe 3a0amue)
OJIHOBBIE CBOIICTBA CBETA Jlabopamopras patoma
21 Pasnen 6 JIP4, MP9, IIP2, I1P4, ]zecm -
DJieMeHThbI KBAHTOBOH QU3NKH 11Ps, 1TP11 OHITPOTBHEE paboma
22 JIP4, MP9, IIP2, IIP4, | Ipaammeckas paboma
Tema 6.1 KBanToBas ornruka 1IpPe6, IIP11 (nparnmieckoe saoarie)
23 Tema 6.2 B JIP4, MP9, IIP6, Tpasamuuecrkasa paboma
ATOMHOTO sifipa 1ri n eckoe )
24 Pasnen 7 JIP4, MP9, IIPI, TIPS, | Tecm
Jpoonua BeejienHo I1P7, ITP11
25 Tema 7.1 Crpoenme wu pazsuru{ JIP4, MP9, I[IP1, [IPS,
Bcemennoit IIP7, IIP11

4.2 lIpome:kyTOYHAS ATTECTALMS

[IpomexxyTounass arrecTamyst OOYYAIOIIMXCS OCYLIECTBIISIETCS IO

AUCHUIIIMHBI U TTIO3BOJIACT ONPEACTIUTD KAYE€CTBO U YPOBEHD €€ OCBOCHH.

dopma MpoMeKyTOYHOH aTTECTALMHU 110 AUCHUIUTHHE « Pu3nka» nudQepeHIupoBaHHbIi 3a4eT B 1

CEMECTPE U 5K3aMEH BO 2 CEMECTPE.

Ne Bonpocwt ouppepenyuposannozo 3auema/ oudaxmuueckue Tema
COUHUUbBL
1 | Buabl nBU>KeHUS TEA.
2 | Yckopenue. Ilepemernennue.
3 | Bunel MEXaHUYECKHUX CHIL Paznen 1 Mexanuka
4 | 3akonsl HproTOHA.
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HMmnynbe Tena. MMnynbec cunibl. 3aKOH COXpaHEHUs] UMITYJIbCA.
6 |Mexannueckass padora. MOIIHOCTb. DHEPrusi M €€ BUABL 3aKOH
COXPaHEHUsl YHEPTUU.
7 |OcuoBuble nonoxenuss MKT. [Iugdysus. bpoyHoBCKOE nBUMKEHNE.
Paznen 2
OCHOBBI MOJIEKYJISIPHON
8 |Ocuosnoe ypaBHenue MKT. JlaBieHue rasa. (hU3HKH 1 TEPMOANHAMIKH
9 |YpaBHeHue cocTOsIHUSA UAeaIbHOro rasa. Msonpouecch! B razax.
10 |I[IepBoe Ha4yanoO TEPMOAUHAMUKH, €r0 MPUMEHEHUE K H30MPOLECCaM.
11 |TBepable Tena, UX CBONWCTBA.
Ne Konumponvusie sonpocet yk3amena/Ooudaxmuseckue eOUHUY bl Tema
1 |OcHoBubie nonoxenust MKT, ux onbitHoe obocHoBanue. Juddysus. Paznen 2
bpoyHosckoe nBuxkenue. OcHoBHoe ypaBHenne MKT. OCHOBBI MOJIEKYJISIPHOI
($U3MKK U TEPMOAMHAMUKHI
2 |2nextpuueckast eMkocTb. KoHneHCcaTOphbl U UX BUIBL Pazpen 3
DNEeKTPOANHAMHKA

3 |Onpemenutb CKOPOCTb  OTHAYM  BHHTOBKH, €CIH  CKOPOCTb
BpUIETAROLIEH myan 760 m/c, a Macca BUHTOBKH B 500 pa3 Oosblie Paszen 1 Mexanuka
MacChl IMyJIn

Kpurepuu ouenku ougpdpepenyuposannozo 3auema u 3k3amena

—  «OTnnu4HO» - TEOPETUYECKOe CONIEepKaHHE Kypca OCBOSHO MOJHOCTBHIO, 0e3 mpobenos,
yMeHUs1 COPMHUPOBAHBI, BCE TPEAYCMOTPEHHBIE POrPaMMOil yueOHbIe 3a/1aHus BBITOJIHEHBI, KAUECTBO
UX BBITOJIHEHHSI OLICHEHO BBICOKO.

—  «Xopouoy - TEOPEeTU4EeCKOe COAEPKaHHe Kypca OCBOEHO IOJIHOCTBIO, 0e3 mpobenos,
HEKOTOpble YMEHHs C(OpPMHUPOBAaHBI HEIOCTATOYHO, BCE NPEAYCMOTPEHHBIE NPOrpaMMOi yueOHbIe
3a/laHMsI BBITIOJTHEHBI, HEKOTOPBIE BUABI 3aJaHHU BBITIOJHEHBI C OIIHOKAMU.

—  «YIOBIETBOPHUTENBHO» - TEOPETHUUECKOE COAEp:KaHHe Kypca OCBOEHO YAaCTUYHO, HO
npobenbl He HOCSAT CYIIECTBEHHOTO XapakTepa, HeoOXOoAauMble yMeHHs paboTel € OCBOCHHBIM
MaTepHajoM B OCHOBHOM C(OPMHPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOi OOydeHUs
yueOHBIX 3aJaHUH BBITOJIHEHO, HEKOTOPBIE M3 BBITIOJHEHHBIX 3aJaHUI COAEPIKaT OIIHOKH.

—  «HeynoBierBopuTrenbHOY - TEOPETHUECKOE CONEPKAHNE Kypca HE OCBOSHO, HEOOXOIUMBbIe
yMeHUs1 He ¢(OPMHUPOBAHBI, BHIOJTHEHHBIE YIeOHBIC 31aHUSI COAEPIKAT IPyObIe OIINOKH.
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MpunoxeHne 1

AKTWBHbBIE N MHTEPAKTVBHBLIE METO/bl OBYYEHWNA

1 AKTUBHble W WHTEPaKTMUBHbIE MeTO/bI
NPaKTUYeCKNX 3aHATUIA:

Pasgen/tema MpnmeHaemble aKTUBHbIE

N UHTEPAKTUBHbIE METOAbI

MCMONb3YHTC MPW  MPOBEAEHUN TEOPETUYECKUX W

KpaTtkaa xapakTepucTtunka

Pasgen 1 MexaHuKa € aneMeHTaMu Teopun OTHOCUTENIbLHOCTH

Tema 1.3 3aKOHbI
COXpaHeHus B
MexaHuKe

["pynnoBble AUCKycCcUn
«3aKOHbI COXpaHeHuns B
MeXaHNKe»

CTyfeHTbl paboTaloT B B MWKpPOrpynnax:
pelalT MNpakTUYecKue 3afayu, OTBeYarT
Ha Npo6/ieMHble BOMPOCHbI M MPUXOAAT K
o0LieMy BblBOZY O 3HAYeHWM 3aKOHOB
COXpaHeHusl B Npupoge.

Pasgen 2 MonekynapHas gusnka. TepMoguHammkKa

Tema 2.1 OcHoBbl [enosasi urpa
MOEKYNAPHO- «ABCONOTHaA
KWHETUYECKOW Temneparypa.
Teopun. MpeanbH 1 AGCONOTHbLIV HYNb»
ras

Pasgen 3 OCHOBbI 3N1eKTPOAMHAMUKN

Tema 3.3 AHanus KOHKPETHOI

DNeKTPUYECKUA TOK  cuTyauuu

B MONynpoBogHWKax  «[1pOBOAMMOCTbL pa3HbIX
cpen»

Pasgen 4 KonebaHusi 1 BOJIHbI

Tema 4.2
ANeKTpOMarH1THbIE
KonebaHus 1 BOMHbI

["pynnoBkle AncKyccum
«[apameTpbl
ypaBHeHune
3ANEKTPOMarHUTHbIX
KonebaHuin»

Pasgen 5 OnTnka

Tema 5.1 [Mpupoga AHanus KOHKPETHO
cBeTa. BonHoBble cuTyauuu «B0MNHOBbIE
CBOlicTBa cBeTa CBOIiCTBa CBeTa»

21

MpenofaBateNb B Hayane W M0 Xomy
N3N0XKeHMs yuebHOro Mmartepuana cosgaet
npo6nemMHble  CUTyauuu U BOBNEKaeT
CTYAEHTOB, 06beJMHEHH"NX MO KOMaHzam
B MX aHanu3. O6CYXAatoT CyLUeCTBOBaHe
NpeaenbHO HU3KKX U BBICOKMX TemmnepaTtyp

CofepxxaHue nopfaetca  uyepes
BOMPOCOB O MPOBOAWMOCTW Cpef, O
HOCUTENAX TOKa, MNPUMEHeHUU TOoKa B
cpefax, Ha KOTOpble CTYAeHTbl [AOJIKHbI
OTBeYaTb HenocpeACTBEHHO B XOZe NIeKUMN.
OpraHusaums aucKyccum

ceputo

PaboTas B KOMaHge, CTYLEHTbI
MPUMEHSAIOT  3HAaHMA  MaTemMaTuKu  Mpu
NOCTPOEHUN rpagukos
TPUFOHOMETPUYECKNX (hyHKLMI K
ONuncaHunio 3N1EKTPOMAr HUTHbIX
KonebGaHui.

[emoHCcTpauns 3aKOHOB NpPenoMIeHns u
OTPaXeHWs CBeTa, BOJIHOBbIX CBOWCTB
cBeTa C MOMOWbID  ANDPaKLNOHHOM
pelleTkn u cnektporpaga. OpraHusauus
AUCKyCCUU-  CUTyauus-ynpaxHeHue, B
KOTOpoli oby4yaemble YMpaXHAKTCA B
PELUEHNN HETPYAHbIX 3afay, WCMnosb3ys
MeToZ aHanoruu (y4ebHble cutyaumn).



MEPEYEHb MPAKTUYECKUX/JTABOPATOPHbIX 3AHATUN

CopepxxaHue
06y4yeHuns

Pasgen 1 MexaHukKa

1.1 KuHemaTukKa

1.2 3aKOHbI
MexXaHUKN HbloTOHa

1.3 3aKOHbI
COXpaHeHus B
MexaHunKe

TeMbl NpaKTU4eCKNX/nabopaTopHbIX 3aHATUI

MpakTnyeckan paboTta Ne 1 PelleHune 3agay no
KWHEeMaTuKe.

MpakTnyeckasa paborta Ne 2 PelwleHune 3aga4 Ha
napamMeTpbl BpaLLaTenbHOro ABUXeHNs

NabopaTopHasa pa6oTta 1 «OnpegeneHne NaOTHOCTH
BeLlecTBa»

MpakTnyeckasa paboTta Ne 3 PewleHune 3aay Ha 3aKOHbI
HbloTOHa.

MpakTnyeckan paboTa Ne 4 PeweHune 3a4ay Ha 3aKOH
COXpaHeHns nMnynbca

MpakTnyeckaa paboTa Ne5 PelueHue 3afa4 Ha 3aKOHbI
COXPaHEHUs 3Hepruu.

JlabopaTopHas paboTa 2 «l/3yyeHune 3aKoHa COXpaHeHUs
MeXaHNYeCKOI aHEPrnm»

Pasgen 2 MONEKYAAPHAA ®N3NKA. TEPMOAVNHAMWKA

2.1.0CHOBbI
MOIEKYNSIPHO-
KVUHETUYECKON
Teopun. NigeanbHbli
ras

2.2 CBoiicTBa
napoB, XNAKOCTeN
N TBEPANX TEN

2.3 OCHOBbI
TepMOAMHaAMUKN

MpakTnyeckasa paboTa Ne 6 PelueHune 3aaa4 no Teme
«OcHOBblI MKT».

MpakTnyeckasa pabotaNe7 «PelueHune 3aga4 Ha
ypaBHeHWe COCTOAHUSA UAealbHOMOo rasa»
JlabopaTopHast pa6oTta Ne3 NpoBepKa ra3oBbiX 3aKOHOB.

JlabopaTopHas paboTta Ne4 PocT KpucTansios.
JlabopaTtopHas pa6ota Ne5 V3mepeHue BRaXHOCTU
BO34yxa

NabopaTopHasa paboTa 6 «OnpeaeneHne yaenbHow
TEenJ0eMKOCTW BELLECTBa»

MpakTnyeckasa pabota Ne 8 PeweHue 3agay no Teme

«OCHOBbI TEPMOANHAMUKI»

Pasgen 3 OCHOBbI 9JIEKTPOANHAMUWKN

3.1 DnekTpunyeckoe
rnosne

3.2 3aKOHbI
NMOCTOAHHOIO TOKa

MpakTnyeckaa pabota Ne 9 PelieHune 3aaa4 no Teme
«DMIeKTPOCTaTUKAE.

JlabopaTopHasa pabota Ne 7 «OnpeaeneHune yaenbHoro
CONPOTUBNEHUS MPOBOAHMKAY.

JlabopaTopHas paboTta Ne 8 «M3yyeHune 3akoHa Oma ans
yyacTka Lenm».

JlabopaTopHas pa6ota Ne 9 ~(IpoBepka 3aKOHOB
napanienbHoOro CoeMHeHNs NPOBOAHMKOBY.
JlabopaTopHas pa6ota Ne 10 «OnpegenerHve 34C u
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KonnyecTtBo
yacoB

14
2

15



3.3 DneKTpnYecKmii
TOK B
NONynNpoBOAHMNKAX

3.5
DNeKTpoMarHuTHas
NHAYKLMA

Pasgen 4 KonebaHus

4,1 MexaHn4yeckue
KonebaHua u
BOJIHbI

4.2
DNIeKTPOMarH1THbIE
KonebaHnsl 1 BOMHbI

Pa3gen 5 OnTtuka

5.1 Npupoga
cBeTa. BosiHOBbIE
CBOWCTBA CBeTa

BHYTPEHHEr0 COMPOTUB/IEHNA UCTOYHMNKA 3N1EKTPUYECKON
3Heprum»

JlabopaTopHas pabota Ne 11 NccnepoBaHue
3aBMCMMOCTU MOLLHOCTW, NOTPe6AsSeMOoin namnoii
HaKa/fMBaHUA OT HaNpsHXXKeHUS Ha ee 3aKMMmax
MpakTnyeckan paboTa NelO «PelleHune 3a4a4 Ha 3aKOHbI
Owma. ConpoTuBneHune»

MpakTnyeckan paboTa Nell «PelwleHune 3aa4 Ha 3aKOHbI
COeANHeHUs NPOBOAHNKOB»

MpakTnyeckasa paborta Ne 12 PelueHne 3atay Ha
(hopMmynbl paboTbl Y MOLLHOCTM TOKa

JlabopaTopHas patota Nel2 «OnpegeneHue
3N1EKTPOXMMMYECKOr0 3KBMBANEHTa Mean».
JlabopaTopHas pab6oTta Nel3 ~(M/3yyeHne CBOMCTB
NnonyrnpoBOAHNKOBS.

MpakTnyeckaa pabota Nel3 PelleHue 3afay no Teme
«MarHnTHoe none. ANEKTPOMArHUTHaA UHAYKLUA».

1 BOJIHbI

NabopatopHaa pa6ota Neld K3y4yeHuwe 3aBUCUMOCTU
nepuoja KonebaHWin HUTAHOTO (UM MPY>KWUHHOIO)
MaATHMKa OT A/IMHbI HUTW (UK MacChbl Tpy3a).
MpakTnyeckaa pabota Neld PeweHne 3aga4y Ha
napameTpbl KonebaTeslbHOro ABMKEHUS

MpakTnyeckasa pabota 15 «PeleHne 3aa4 Ha BUIbI
COMpPOTUB/IEHNA»

MpakTnyeckasa paborta Ne 16 PelueHue 3agay no teme
«[MepemeHHbIn TOK. TpaHchopmaTop»

MpakTnyeckan paboTta Nel7 «3neKTpomMarHUTHbIE
KosiebaHUs 1 BO/HbI».

JlabopaTopHasa pa6ota Ne 15 «M3yyeHune ycTpoiicTBa
TpaHcopMaTopa, reHeparopa».

JlabopaTtopHas pa6ota Nel6 «OnpegeneHue
nokasatens NpPenoMIeHNs CTekay.
JlabopaTopHas pabtota Nel7 N(M3yyeHne NHTepepeHLUN

N Anpaxkummn.

JlabopaTopHas pabtoTta Nel8 N3mepeHne AnnHbI
CBETOBOI BOJIHbI C MOMOLLbI AUPPAKLMOHHONM PeLLETKMN.
JlabopaTopHas paboTta Ne 19 ~(HabnogeHne cnekTpoB
N3MYYEHNS U NOTNIOWEHUSA».

MpakTnyeckasa paborta Ne 18 PelleHue 3a4ay no teme
«BOJIHOBAs OMTUKa»
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Pasgen 6 9neMeHTbl KBAHTOBOW (h3MKN

MpakTnyeckasa paborta Ne 19 PelleHue 3atay no Teme

6.1 KsaHToBa «3aKOHbI (hOTOINhEKTa»

onTuka

6.2 Punsmka atoma MpakTnyeckasa paborta Ne20 PelueHue 3agay no Teme
” aTOMHOrO0 fgpa «PaanoakTUBHOCTb. 3anncb AAEPHbIX PeakLuii»
NTOro

24
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OBPA3OBATEJIbHBIA MAPIIIPYT

IIpunoxenue 3

Kontponupyemsble
KonTtponbHas| pasnenst (TEMBI) KonTtponupyemsie OuenoumbIe cpeacTBa
TOUYKa yueOHOH PE3yJIbTaThI
JOUCIUTLTAHBI
Nel JIP4, MP 3, MP4, | KoutpoabHas (1. 3anauu ¢ NOCTpOeHUEM
IIP1, I1IP2, IIP3, padorta yepTeKa
Paszpea 1
Mexanmuka IIP4, IIP9 2. PacueTrHbie fanaqn
3. Dusnueckuil TUKTAHT
No2 Pazpen 2 JIP4, JIP9, MP3, | KontrpoabHasa |l. Tecrosble 3ananus
MP4, MP9, IIP2, padora 2. PacuerHble 3agaun
Ocuoser | gp3 Py, 11P7,
MOJIEKyISPHOH IIP8, IIPY, IIPI0,
puszuxn M| oprg
TePMOANHAMHKH
Ne3 JIP4, JIP13, MP3, | KontpoabHas |l. Tecrosble 3ananus
Pasznen 3
YT — MP4, MP5, IIPI, padora 2. PacuerHble sanaiu
Pazaen 4 P2, IIP4, IIP5, 3. ®usuueckuil IUKTAHT
Koneoanus u | 1P6, ITP7, IIPS,
BOJHEI 1IP10, IIP11
Ned Paznen S JIP4, MP3, IIPI, | KontpoabHas (1. 3anauu ¢ NOCTpOEHUEM
IIP2, ITP4, ITP8 padora yepTeKka
OnTuka 2. PacuerHble 3a1a9u
NeS Pasznen 6 JIP4, MP9, IIP2, | KontpoabHas |l. Tect
JJIeMeHThI IIP4, ITIP6, IIP1 1 padora
KBAHTOBOM
puszuku
Ne6 Jomnyck Moprdonno | 1. [Ipakrrueckue padoThl
SK3aMeHny/ 2. JIaGoparopHbie paboThI
3a4eTy 3. Tectn
4. KonrpomnbHble paboTh
5. I'moccapuii mo
MEXaHUKe
6. MUHH-NPOEKTHI
Mpomexyro| duddepennmposan Hrorosas 1. TecToBble 3amaHus
YHAsA HBIH 3a4eT KOHTpoJabHas | 2. Tunossle 3ananus
arrecrauus padorta
MMpomexyTo| Dx3ameH Ik3amenanuo | 1 Teopernueckue
YHAS HHbIE BOMNPOCHI IO COAEPIKAHUIO
aTrTrecTaums onJieTbl Kypca
2. Tunosele 3aaaHUA
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Ne
n/n

1

Pasgen pab6oueii
nporpavmb

3 YC/I0BUSA
PEAJIU3ALU
MPOrPAMMbI

JVCUUMIVHBI

nnMCT PETrMCTPALUVN NSMEHEHNW N AOMNOJTIHEHU

KpaTkoe coaepyxaHue N3MeHeHWs/[oNoNHeHNs

Paboyass nporpamMma y4ebHON  AMCUMMNUHBI  «DU3MKa»
akTyanmsMpoBaHa. B pabouylo  nporpaMMy  BHECEHbI
cnegyoLLve N3MeHeHNs:

B cBA3M ¢ O0GHOBMEHMEM  MaTepUaSIbHO-TEXHUYECKOrO
obecrieveHnss n.  MarepuanbHO-TEXHNYECKOe — 0becrneyeHune
ymTaTb B HOBOI pefaKLum:

KabuHeT EcTecTBEHHOHAYYHbIX AHCLHH/IHH

YuebHas ayauTopust ANs NpoBeaeHUs yUebHbIX, NPaKTUYecKmX
1 NabopaTopHbIX 3aHATWRA, 415 FPYNNoBbIX Y MHAVBUAYa/IbHbIX
KOHCY/NbTaUMiA, ANl TEKYLLEro KOHTPONS U MPOMEXYTOUHOM
arTecTauuu.

Pabouee MecTO mnperofaBaTens: MEPCOHabHXIA KOMMbIOTEP,
paboure MecTa obyyaroLmxcs, JocKa yyYebHast, yuebHasi Mebesb
MS Windows (rnognucka Imagine Premium) gorosop [-1227
01 08.10.2018, cpok fgeiicTeuA:11.10.2021

MS Office Nel135 ot 17.09.2007, CPOK AeiicTBUS: 6eCCPOYHO

7 Zip cBobogHo pacnpocTtpaHsiemoe (https://www.7-zip.org/),
CPOK [elicTBUS: 6ECCPOUHO

Jlabopatopusa ®Pusmkn
YuebHas ayguTopua 41s npoBefeHNs y4ebHbIX, NPaKTUYeCKUX
1 NabopaTopHbIX 3aHATWNA, ANS FPYNnoBbIX Y MHAVBUAYa/IbHbIX
KOHCYNbTaUUA, NS TEKYLIEro KOHTPOSIA W MPOMEXYTOYHO
arTecTaumu.

Pabouee MecTO npenojaBaTens: MepcoHasIbH X KOMMbHOTEP,
npoeKTop, pabouve MecTa obyyarolmxes, f[ocka y4ebHas,
yuyebHas mebenb;

K3®, pgemoHCTpauuoHHoe — obopyfoBaHWe MO0 TeMe
"TepeMeHHbI  TOK', [OEMOHCTPaUMOHHOe 060pyfOBaHMe Mo
Teme '‘OneKTpocTaTuKa', MOAE/N KPUCTa/I/IMUYECKON PELLIETKN,
[eMOHCTPaLUMOoHHOe obopynoBaHue no Teme
""OneKTpoMarHeT13M'', Mmogens "'OneKTpodopHan MalumHa'";
AMnepMeTpbl /1abopaTopHbIE;

BapomeTp;

BonbTmeTpsbl;

MynbTUMeTpSI,

OreKTPOMETP;

TpybKM CTEKNSHHbIE;

LLiTaTmBbl nabopaTopHble wn-01;

Tabnvua MeHgeneeBa;

CMrpomMeTp ncmMxoMeTpuyeckuin BUT-1;

Habopbl pe3ncTopoB Ans NpakTUKyMa,;

Habopbl nabopaTopHble «MexaHuKay;

Hab6opbl nabopaTopHble MO 3/1IEKTPOINIY;

Hab6opbl nabopaTopHble «ONTNKa»;

Mogenn no msnke;

Habop no 3nekTponmsy (4eMOHCTPALMOHHbIN);

Mpnbop Ana  AEeMOHCTpauum 3aBUCUMOCTU  COMPOTUB/IEHMS
MeTas1/1a OT TeMrepaTypbl;

Mpr6op ans nsydeHus npaswna JleHua;

Mpurbop NS M3MepeHVsT 4/IMHbI CBETOBOM BOSHbI C HAG0pPOM
ONPPaKUNOHHBIX PELLETOK;

Mpu3ma nosepoyHast MarHUTHas

MS Windows (nognucka Imagine Premium) gorosop [-1227
oT1 08.10.2018, cpok fgeiicTBuA:11.10.2021

MS Office Nel135 ot 17.09.2007, CpoOK aeiicTBuUsi: 6eCCpOYHO

7 Zip cBobogHo pacnpocTpaHsiemoe (https://www.7-zip.org/),
CPOK [eAicTBUS: 6eCCPOUHO
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[Jara,
Ne npoTokona
3acefaHusa MUK

16.09.2020 r.
IMpoTokon Ne 1

Moanuce
npegcegartens
nuK


https://www.7-zip.org/
https://www.7-zip.org/

2 3YCNOBNA B cBA3M C 3aK/OYEHMEM KOHTPAKTOB CO  CTOPOHHUMM 16.09.2020 r.
PEAJTIU3ALLNI  3M1EKTPOHHbIMK 6UBMOTEUHBIMU cucTeMamn SBC 3HAHNYM MpoTokon Ne 1
MPOrPAMMbI  (KoHTpakT Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHUNYM»,
ANCLIAMIHBI 01.09.2020 r. no 31.08.2021 r.) _n WHdopmaLmoHHoe

obecneyveHne 06y4eHNsI UMTaTb B HOBOW pefaKLuuu:
OcHoBHasa nuTepaTypa

1 KopbiTHukoBa, E. C. ®wmsmka [gna  CrQj]

[@neKTpoHHbLIN pecypc]: yuyebHoe mocobre. 4.1 / E. C

KopbITHukosa, J1.A. Ogep, J1. A. HwukoHopoBa, MITY. -

Marnutoropck: MI'TY, 2016. - 1 3neKTpoH. onT. guck (CD-

ROM). - Pexxnm focryna:

https://magtu.informsY Stema.ru/uploader/fileUpload?name=S12

0.pdf&show=dcatalogues/5/8843/S120.pdf&view=true . -

MaKpoo6beKT.

2. KopbITHMKOBa, E. C. ®u3nka [ANeKTPOHHbIN pecypc]:

yuebHoe nocobue [gns CMO]. Y.2 / E. C. KopbITHMKOBa, J1. A

Ogep, /1. A. HukoHopoBa; MI'TY. - MarHutoropck: MITY,

2016. - 1 anekTpoH. onT. Anck (CD-ROM). - Pexum goctyna:

https://magtu.informsY Stema.ru/uploader/fileUpload?name=S11

8.pdf&show=dcatalogues/5/8824/S118.pdf&view=true . -

MaKpooObeKT.

3. dusnka. Teopus U NpaKTUKa [SNeKTPOHHbLIA pecypc]:

yuebHoe nocobue / Mog peg. npod. C.O. Kpamaposa. - 2-e n3g.,

pon. n nepepab. - Mocksa: ML, PUOP, H/L, MUH®PA-M, 2016.

- 380 C. - Pexxum foctyna:

https://new.znanium.com/read?id=264612 -. 3arn. ¢ aKpaHa. -

ISBN 978-5-369-01522-3

JononHuTensHasa nutepartypa

1 dursmKa [INeKTPOoHHbIN pecypc]: y4vebHMK [ A

MuHckuia, M.HO. MpakoBckuiA; nog obuwy. peg. FO.W. Ouka, H.C.

MypbiweBoi. - 4-e un3g., ucnp. - Mockea: ®OPYM: NHDPA-

M, 2017. - 560 c. wmn. — (CpegHee npogeccnoHaibHoe

06pasoBaHue). Pexxum joctyna:

https://new.znanium.com/read?id=90067 - 3arn. ¢ skpaHa. -

ISBN 978-5-91134-902-8

2. JemungyeHko, B. V. ®dusnka [SneKTpoHHbIN pecypc]:

yuebHuK / B. . OemngueHko, W. B. JemunayeHko. - 6-e u3g.,

nepepa6. u pon. - MockBa: VMIHOPA-M, 2018. - 581 c. -

Pexxum pgoctyna: https://new.znanium.com/read?id=300518 -

3arn. ¢ akpaHa.

3. dusnka. OcHOBBbI 3NEeKTPOANHAMUKMN.

ONeKTPOMarHUTHbIe  KonebaHUss M BOMHbI  [SNEKTPOHHbIN

pecypc]: yuebHoe nocobue / KysHeuos C.A., - 4-e n3g., ucnp. n

fon. - Mocksa: By3oBckuii yuebHuk, HALL IH®PA-M, 2015. -

231 C. - Pexxum foctyna:

https://new.znanium.com/read?id=215043 -. 3arn. ¢ 3kpaHa. -

ISBN 978-5-9558-0332-6

Kypc nekumii no tusnke. IneKTpocTaTUKa. MOCTOAHHbIA TOK.

OnekTpomarHeTusm. KonebaHus ©  BOMHbI  [SNEKTPOHHbIN

pecypc]: y4yebHoe nocobue / KysHeyoB C.W., CemkumHa J1.U.,

PorosuH KW. - Tomck: wu34-BO TOMCKOro MOMUTEX.

yHuBepcuTeTa, 2016. - 290 c¢. - Pexum goctyna:

https://new.znanium.com/read?id=218874 - 3arn. ¢ skpaHa. -

ISBN 978-5-4387-0562-8
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