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[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
crangaproM mo HampasieHuto 04.03.01 Xumus (ypoBeHb OakajgaBpuaTa), YTBEP)KICHHBIM IMPHUKA30M
MunucrepcrBa obpazoBanus u Hayku Poccuiickoit @enepaunu ot 17 urons 2017 roma Ne671; nmpukazom
MunucTepcTBa HayKu U BhIciiero oopasoBanusi Poccuiickoit ®denepanuu ot 26 HostOpst 2020 r. Ne 1456
(3apeructpupoBad MunuctepctBoMm roctuiuu Poccuiickoit ®@enepanun 27 mas 2021 r., Ne 63650) «O
BHECEHUH W3MEHEHUH B QenepajbHble TOCyIapCTBEHHBbIE 00pa3oBaTeNbHBIC CTaHAAPTHI BBICIIETO
oOpazoBaHMs»,  y4eOHBIM IIJJAaHOM TIOATOTOBKM OakaimaBpa 1o HampasieHuto 04.03.01 Xwuwmwus,
yTBepkaeHHbIM YueHbIM coBeToM PI'BOY BO «COI'Y» npotokos Ne 9, ot 28.03.2024 r.

CocraBurenb: cTapimuii npenogasaresb Eropos 1. M.

Pabouas npoepamma oucyuniunvl npuHAmMa 6 cocmase 0CHOBHOU NPOYeCcCUOHATLHOU 00PA308aMENbHOU
npocpammul peuieHuem yueHoz2o cogema (npomoxon Ne 9 om 28.03.2024 2.).



1. Crpykrypa n 001masi Tpy10eMKOCTb JHCHUILIHHBI
OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHhIC eauHuUIlb (108 gyaca).
dopMa MPOMEKYTOUHON aTTECTALUU — 3a4eT.

Ounas dhopma 00yueHus

Kypc 3
Cemectp 6
Jlexuun 34
[TpakTrueckue (CeMHUHAPCKUE) 3aHATUS 34
JlaGopaTopHble 3aHATHS -
Koncynbranuun -
HToro aymuTOpHBIX 3aHITHI 68
CamocTosTenpHas pabora 40
KypcoBas pabora -
IK3aMEH -
3auer +
O0111ee KOJIMYECTBO YacOB 108/3 3er

2. llen ocBOeHHUS TUCIHHILTHHDBI

- BOOPY>KUTb CTYZCHTOB CUCTEMON TEOPETHUYECKHUX 3HAHUM B 00JIACTH KBAHTOBOW XUMUH,

- HAy4YUTh CTYIEHTOB IIPOM3BOJUTH KBAHTOBOMEXaHUUECKUE PaCUETHI,

- IOKa3aThb CTyAEHTaM o0O0JacTH NPUMEHEHHUs] COBPEMEHHOH KBAaHTOBOW TEOPHHM IPH PEILICHUH
MIPUKJIATHBIX XUMHUECKUX 3a/1a4.

3agauu u3y4yeHus TUCHUTLIHHBI:
1) HayuuTtsb cTyI€HTOB pemaTh ciaeayloliye NpUKIagHble XUMUUECKHe 3aauu:

e BrpuncieHne TeOMETPUIECKUX XapPAKTEPUCTHK KECTKIUX MOJIEKYIT

e Brpuncienne NOTEHIIMATBLHBIX KPUBBIX U BHYTPEHHHUX BPAICHUA.

e Brpuncnenne 3apsioB HAa aTOMax U CBS3SX W IMOCTPOCHHE KapT pacHpeeNieHUs JIEKTPOHHOH TIOTHOCTH
BJIOJTb PA3HBIX CEYCHUI B TIPOCTPAHCTBE MOJIEKYIIBI.

e BrruncieHne AUMONBHBIX MOMEHTOB MOJIEKYIL.

¢ Bruncienue noasipusyemMocTeil MOJIeKyJI.

o  Anamms 3¢ (ekToB nepeHoca 3apsiia Ipyu PeakIusix.

e  AHanm3 BHyTPUMOJEKYJISPHBIX BIUSHUMA, B YACTHOCTH, ITOJIAPHBIX 3aMECTUTEIEH.

e [IpuMeHeHUe CBOHCTB CHMMETPHUH MOJIEKYJISIPHBIX OpOUTANIEH TS MPOTHO3UPOBAHUS X0Oa PEaKIIHiA.

e BriuucieHue noBepxXHOCTEN U MyTEH XUMUUYECKUX PEAKIIUMA.

e AHamm3 BO3MOXHBIX MEXaHW3MOB XMMHUYECKUX PEAKIUH Ha OCHOBE OOIIEH CTPYKTYpHI MOTEHIUATBHON
MTOBEPXHOCTH.

e Pacuér MHIEKCOB PEaKIMOHHOW CITIOCOOHOCTH MOJIEKYJ M ITIOCTPOCHUE MOJICKYJISIPHBIX JUArpaMM, OIMCaHUE
C MX MTOMOIIBIO PEaKIMOHHOH ClTOCOOHOCTH MOJIEKYII.

2) IlokazaTh, KAKUMH CHOCOOAMH M MYTEM KAaKUX MPUOIMKEHUH MOXHO MOJOWTH K WHTEPIpPETALUH
MOJIEKYJISIPHBIX CIIEKTPOB: 3JEKTPOHHBIX, KOJIEOATENbHBIX, BpPAIIaTEIbHBIX, CIIEKTPOB SAEPHOTO MArHUTHOTO
pe30oHaHca, 3JIEKTPOHHOI0 TapaMarHUTHOIO PE30HAHCA U APYTHUX.

3) ChopmMupoBaTh y CTYICHTOB-XMMHKOB YCTOWYMBBIA HHTEPEC K TEOPETUYCCKUM MPOOIeMaM XUMHUH U
KBaHTOBO-XMMHUYECKUM METO/AM UX PEIICHUS.



M3ydenne naHHOW NHCIMILIMHBI CITY)KHT ITOATOTOBKOM CTyIeHTa K Oyaymied mpodeccrnoHAIbHON
JCATCIIBHOCTHU B obnacTax — Hay‘-IHO-PICCJICZ[OBaTeHBCKOﬁ n HCIIaFOFH‘ICCKOﬁ COrJIaCHO HpO(i)CCCI/IOHaJIBHBIM
CTaHapTam:

1. IIpodeccuonanpubiii crangapt 01.001 "Ilexaror (megaroruveckas
AeSiTeJIbHOCTh B cepe T0IIKOJIbHOI0, HA4aJIbLHOI0 00111ero, 0CHOBHOI0 00111ero,
cpeHero oouero o0pazoBaHus) (BOCIMTATE/Ib, yYUTeJb)'" , yTBEPKIACHHbBIN
IIpUKa30M MuHKMCTEPCTBA TpyAa U colanbHOM 3ammThl Poccuiickoit denepanuu ot
18 okTs10pst 2013r. N 544u (3apeructpupoBan MUHUCTEPCTBOM IOCTHLIMHU Poccuiickoit
Oenepanuu 6 gexadbps 2013 r., peructpanuonssiii N 30550), ¢ u3MeHeHUsAMH,
BHECEHHBIMHU NTpUKa3zaMu MUHHCTEPCTBA TPY/Ja U COLMAIIBHOM 3auThl Poccuiickoi
®denepannn ot 251ekadbps 2014 r. N 11151 (3apeructpupoBad MUHHCTEPCTBOM
tocturiu Poccuiickoit @enepanuu 19 dpespans 2015 1., perucrparmonnsiii N 36091)
u ot 5 aBrycra 2016 r. N 4221 (3apeructpupoBad MUHHUCTEPCTBOM IOCTUIIUH
Poccuiickoit @enepanuu 23 aBrycra 2016 r., peructpaunonnsii N 43326),

2. Tpodeccuonannusplii cranaapt 01.003 «Ilexaror 10N0JTHUTEIHLHOTO 00Pa30BAHUS
AeTeil U B3POCJIbIX», YTBEPKICHHBIN ITPUKa30M MHUHNUCTEPCTBA TPy 1A U COLUAIBHOU
3amuThl Poccuiickoit @enepanuu ot 8 cenTsiops 2015 r. Ne 6131 (3apeructpupoBan
MunucrepcTBoM roctuninu Poccuiickoit @eneparuu 24 centsaops 2015 r.,
peructpanoHHbINA Ne 38994);

3. IIpodeccuonanbublii cranaapt 26.006 «Cneunaanct no paspadorke
HAHOCTPYKTYPHPOBAHHBIX KOMIIO3MLIMOHHBIX MATEPHAJIOBY, YTBEPKIACHHbIN
MpUKa3oM MUHHCTEpCTBA TpyAa U couanbHOM 3ammThl Poccuiickoit denepanuu ot §
ceHTs10ps 2015 r. Ne 604H (3apeructpupoBadn MuHucTepcTBoM rocTuinu Poccuiickoit
Oepnepaunn 23 centsops 2015 r., peructpanmonnbiii Ne 38984).

4. 40.011 Mpodeccuonanbubiii cranaapT «CHemHATHCT M0 HAYIHO-HCCIET0BATEILCKAM H
OIBITHO-KOHCTPYKTOPCKUM pa3padoTKam», YTBEPKICHHbIN NpuKa3oM MUHUCTEpCTBA
TpyZda U counaibHOM 3amuThl Poccuiickoit deneparun ot 4 mapta 2014 r. Ne 1211
(3apeructpupoBan MuHHCTEPCTBOM FOCTUITNHU Poccuiickoit enepanuu 21 mapta 2014 1.,
peructpaunonHsiii Ne 31692).

3. MecTto aucuuniaunsl B crpykrype OIIOII

HuctumnuHa «OCHOBBI KBaHTOBOW XUMHM» OTHOCUTCS K AMCHUILIMHAM Bioka 1, wacts, popmupyemas
y4acTHUKaMu 00pa3oBaTenbHbIx oTHOmeHw b1.B.03.

K ucxoaupM TpeOoBaHMSIM, HEOOXOAUMBIM ISl U3YYEHHs AUCIUILIHHBI, OTHOCSTCS 3HAHUS, YMECHUS H
HaBBIKH, CHOPMHUPOBAHHBIE B pe3yJbTaTe U3yUeHHs TUCUMIUIMH: «MatemaTtuka», «Pusuka», «Heopranuueckas
xumus», «OpraHudeckas XUMus». JJUCIMIIMHA SBISIETCS OCHOBOM JUISl M3y4eHUs IUCUUILINH. «Dusnueckne
METO/bI UCCIIEAOBaHUA», « BBICOKOMOIIEKYIISIPHBIE COEAUHEHUS», «CTPOCHUE BEILIECTBAY.

s ocBoeHMst y4eOHOM TUCHUNIIUHBI «OCHOBBI KBaHTOBOM XMMHW» y CTYACHTA, B XOJE M3yUEHUS
MPEIIECTBYIOIUX AUCIUILIHH, JIOJDKHBI OBITh COOPMHPOBAHBI CIIETYIOIIUE, IPEIBAPUTENbHBIC, KOMIICTEHIINH:

YHuBepcaJbHble KOMIIETEHIMH:

- CITOCOOEH OCYIIECTBIISATH IOUCK, KPUTHUECKUH aHATN3 U CUHTE3 HHPOPMALIUY, TPUMEHSITh CHCTEMHBIN
TOAXOJ JJIsl pelieHus nocraBieHHbIx 3anad (YK-1);

- crioco0eH OmpeAeNaTh KPYT 33a7a4 B paMKax IMOCTaBIEHHOW IIE€TN M BHIOWPATh ONTUMAIbHBIE CIIOCOOBI
UX PEICHHUs, UCXOIs U3 ISUCTBYOIIHMX MTPABOBBIX HOPM, HMEIOIIMXCS pecypcoB u orpannydeHuii (YK-2);



- CcHocoO€H OCYUIECTBIATh JAEJIOBYI0 KOMMYHHUKAIMIO B YCTHOM M IMCbMEHHOM ¢opmax Ha
rocyaapcTBeHHOM si3bIke Poccuiickoit @eneparun n nHocTpaHHOM(bIX) st3b1ke(ax) (YK-4);

- cIocOOEH yNpaBIsiTH CBOMM BPEMEHEM, BHICTPAUBATh U PEaIn30BBIBATh TPACKTOPHIO CAMOPA3BUTHS Ha
OCHOBE TIPUHIINIIOB 00pa3oBaHus B Tedenue Beeil sxusun (YK-6);

- crtoco0OeH co3/1aBaTh U MOAACPKUBATh B IOBCEAHEBHON KHU3HU U B MPO(ECCHOHATIBHON NesSTEIbHOCTH
Oe30omacHbIe YCIIOBHS JKM3HEACATEILHOCTH IJISi COXPaHEHMs NPUPOTHON cpelbl, 0OeCreueHHs YCTOHYMBOTO
pa3BuTHsA OOILIEecTBAa, B TOM YHUCIE IIPU YIPO3€ M BO3HUKHOBEHUHM 4YPE3BBIYAWHBIX CUTyallUd W BOEHHBIX
koHdpukToB (YK-8);

Oomenpodeccuonanbubie komnerenun (OIK):

- CIOCOOCH aHaIM3UpPOBaTh M HWHTEPIPETUPOBATH PE3ydbTaThl XUMHUYECKHX OKCICPUMEHTOB,
HaOmoaenuii 1 uamepennii (OITK-1);

- cnoco0eH MPOBOIUTH C COOJIIOZCHUEM HOPM TEXHUKH O€30HaCHOCTHM XUMHMYECKMH AKCIIEPUMEHT,
BKJIIOUAsl CUHTE3, aHAJIU3, U3yUYEHUE CTPYKTYPHI U CBOMCTB BEIIECTB M MaTepHAJIOB, HCCIIEI0OBAaHUE MPOLIECCOB C
ux ydactuem (OITK-2);

- cOCOOCH MPUMEHSTh PacdETHO-TEOPETHUECKIE METOABI JUISl U3yUEHHsI CBOMCTB BEILIECTB U MPOLIECCOB
C UX Y4aCTHEM C MCIIO0JIb30BaHHEM COBPEMEHHOM BhruncauTeNbHOM Texuuku (OI1K-3);

- CIOco0eH TUTAHWPOBaTh PabOTHl XMMHUYECKOW HAINPABICHHOCTH, 00padaThIBaTh W WHTEPIIPETUPOBATH
MOJIy4YeHHBIE Pe3yJbTaThl C HCIOJb30BAaHUEM TEOPETUUYECKUX 3HAHUW M TNPaKTHUECKUX HABBIKOB peEIICHUs
MareMaTuueckux u pusnueckux 3amaad (OI1K-4);

- coco0O€H HUCIOIb30BaTh CYLIECTBYIOLINE [IPOrpaMMHBIE IPOIYKThI X HH(POPMAILMOHHbIE 0a3bl JaHHBIX
JUISL PEUIeHUs 3a/1a4 MpOQEeCCHOHANIBLHON JEATENFHOCTH C YYeTOM OCHOBHBIX TpeOOBaHMN MH(OPMAIMOHHON
6e3omacuoctu (OIIK-5);

- CITIOCOOCH MPEACTaBIATh PE3yJIbTAaThl CBOCH paObOTHI B YCTHOM M MUCbMEHHOU (DOpME B COOTBETCTBHUHU C
HOpPMaMH ¥ NpaBHJIAMH, IPUHATHIME B TpodeccronansHoM coodrectse (OITK-6).

J1s1 ocBoeHust TUCHUIUTHHBI «OCHOBBI KBAHTOBOW XUMHM» CTYICHT JOJIKEH:!

3HaTh: OCHOBBI OOINEH W HEOPraHMYECKOH XUMHH; COBPEMEHHBIC MPEICTABICHUS O CTPOCHUH
BEIIIECTBA; OCHOBBI BBICIIEH MAaTEMaTHKH.

YMeTh: NPUMEHSTh 3HAHHUS, TTOJTyYCHHBIE B Kypce O0IIei 1 HEOpraHWIeCKOH XUMUH.

Bnagerb: pacueTHBIMHM M JIOTHYECKUMH METOJAMH BBICIIEH MaTeMAaTHKH, COBPEMEHHBIMH
MPEICTABICHUSIMH O CTPOCHUH BEIIECTBA.



4. Tpeﬁonamm K pe3yabTataM OCBOCHHUA AUCHUIIMHBI

(KOMHCTCHHHI/I oﬁyqammerom,

¢opmMupyemble B pe3yabTaTe 0CBOSHHS JUCHUTIHHBI (MOTYJIs)
Kommerennuu obydarorerocsi, GopMupyeMbie B Pe3ysbTare OCBOCHHS AMCIHUILIHHBI. B3anMOCBS3b

IDIAHUPYEMBIX PE3yIbTaTOB 00YUIEeHHUS 1O AUCIHIDIHHE ¢ popMmupyeMbiMu komrereHmmsMua OITOIT.
B pesynbrare w3yueHUs AUCIHMILIMHBI OOYYAIOIIUICS JODKEH 00JIafaTh CICAYIOUIMMH KOMIICTCHIIUSIMU

(pe3ynbpTaTaMu OCBOCHHUSI 00pa30BaTENbHON POTPAMMEI):

3HAHHA O CTPOCHHMH BEIECTBA,
MPUPOJIE XUMHUYECKOH CBSI3U H
CBOMCTBax pa3JIMYHBIX KJIACCOB

XUMHUYECKHAX JJIEMEHTOB,)
BEHOIECTB W MaTepHalloB Ul
MTOHUMaHUs MEXaHU3MJ
XUMHYECKUX peakuuii,
MIPOUCXOASIINX B

TCXHOJIOT'MYCCKUX IIPOLCCCaX U

Koa n HaumMeHOBaHHe HNuauxaTop CTpYKTypHbIE 3J1€eMEeHThI KOMIETEHIIUH
KOMIIeTEHIIN U JOCTHKEHUS (B pe3yJbTaTe OCBOEHHUS] THCHUILIMHBI
KOMIIETEHIIMHA odyyawuuiics J0J:KeH 3HATh, YMeTb,

BJIA/IEThH)
MK-1 Cnoco6en ucnons3oBary IIK-1.1: ucnons3yeT 3HaHus O 3HaTh: DKCIEPUMEHTAIBHBIE  OCHOBBI,

CTPOCHHH BEICCTBA, TIPUPOJIC
XUMHYECKOMI CBSI3U U

CBOMCTBax Pa3INYHbIX|
KJIaCCOB XMMHUYECKHUX
3JIEMEHTOB, BEILIECTB u
MaTepuaioB JUIsl TOHUMAaHHS]
MexaHHu3Ma XUMHUYECKUX
peakuuii, NPOUCXOAALINX B

TEXHOJIOTMYCCKUX TIPOLCCCax|

NPUHIMIIB ¥ 3aKOHBl KBAaHTOBOM MeEXaHUKH,
SIBIISIOLLIUECS OCHOBOM TEOPETUUECKHUX|
MPEACTABICHUNA B COBPEMEHHOUN CTPYKTYpHOH
XUMUH,
Ymers:

OIIMCHIBATH TIOBCACHUC

KBAaHTOBOMCXAaHHYCCKHX YaCTHUIl, OIICHUBATDH|
BCPOATHOCTHU KBaAaHTOBOMCXaHHNYCCKUX|

COOBITHH.

OKpYKAIOMICM  MHDPC, a Takke i OKpYKAIOMCM MHPE Biajers: onepaTopHBIM HCYHCIECHHEM,)
€CTeCTBCHHOHAYYHbIE  3HAHUS
HaBLIKAMU COCTaBJICHUSA u pelieHus
TS permieHus 3a1ay| .
MPOdeCCHORATBHOI MPOCTEUIITINX CITydaeB ypaBHEHUS]
NeSITCIILHOCTH lIpénunrepa.
K-1.2: MIPOTHO3UPYET| 3HaTh: OCHOBHBIE METO/IBI
CBOMHCTBA XUMUYCCKNX KBAHTOBOMEXAHUYECKUX PACUETOB, a TAKKE]
COCAMHCHUI U MATCPHAIOB HA jp 6 iyykeHus, JIexkKalye B KX OCHOBE.
OCHOBE JaHHBIX 00 uX .
. YMeth: paccunThIBaTh CBOICTBA
CBOMCTBAX M XHWMHUYECKOM X
CTpOCHHH MOJIEKYJI, UCTIOJIE3YSI METOI XIOKKEIS.
Bnagernh: HaBBIKAMU pEMISHUS TPOCTHIX
KBAaHTOBO-XUMHYECKHUX 3a/1a4.
InK-1.3: HCTOJIB3YET 3HAaTh: OCHOBHBIE METO/Ib]
COBPEMCHHBIC TEOPETUICCKUE KBAHTOBOMEXAaHUYECKUX PAaCUETOB, a TaKKE
IPEACTABICHUA  XUMHUCCKOM 6 iyykeHus, JIexkKaIHe B X OCHOBE.

HAyKH U €CTECTBEHHOHAYYHBIC
3HAHMA B CBOCH
poheCCHOHATBHOMN
JIeSITEIbHOCTH

YMeTh: paccuuThIBaTH CBOICTBQ
MOJIEKYJI, UCTIOJIE3YSI METOI XFOKKES.

B.]Ia[leTbI HaBbIKaMH PCHICHUA MPOCTHIX|

KBaHTOBO-XMMHWYCCKHX 3aJ1ay.




[Tpu ocBOeHMM JaHHON AMCUMILTUHBI 00 YUAIOIIUICS CMOXKET MPOJIEMOHCTPUPOBATH (YACTHUYHO)

cnenyrome 06o6meHHbie TpynoBbie GyHKuu (OTD) u Tpynossie Gpyukiuu (TD):

Ypos
€Hb
(monmy
Tpyaossie GyHKIIUHA pO:)eH
OdbaacTs g
Hpoq)eCCIEOH l'[p()(peccv‘l'on O06001IeHHbIE upuk
aJILHOM AJIbHbIH
AesiTeILHOC CTaHAApPT TPYAOBBIC pyHKINHN anuu
™
HaumenoBanue Kon
01 01.001 Ilemaror | Ilemarorudueckas Obweneoazoeuue | Al01.6 6
O6pasos | (megarorndecka | AEATEIbHOCTh o CKAsL PYHKYUSL.
anue u Hayka | s MPOCKTHPOBAHUIO U Obyuenue
(8 cghepe | AEATENBHOCTh B | pealu3aliu
dowkonvHoeo, | chepe 00pa3oBaTeIbHOTO
HAuaIbHO20 JIOTITKOJILHOTO, nporiecca B
obwezo, HAYaIbHOTO 00pa3oBaTeIbHBIX
OCHOBHO20 obmrero, OpraHM3aIMsIX
obweeo, OCHOBHOTI'O JIOIIKOJIBHOTO, Bocnumamenvna A/03
cpeonezo o0rero, HAYalbHOTO  OOWIETO, | 1 desmenvHoCmb 6
obwezo CpeIHero OCHOBHOTO  OOIIEro,
obpazosanus, o01ero CpeIHero o01ero
npogeccuonan | 00Opa3oBaHUA) oOpa3oBaHuA
bHO20 (BociuTaTens, Passusaowan A/01.6
0Oyuenus, YYUTEINb) OesmensHoCHb 6
npogeccuonan
bHO20 [Memarornyeckas Ileoazocuueckas B/02.6
obpazosanus, JIeSITeTIbHOCTh o OesimenbHOCHb 6
OONOTHUMENBHO MPOCKTHPOBAHUIO U no peauzayuu
20 peanu3aiud OCHOBHBIX npozpamm
obpazosanis,) 0011e00pa3oBaTENbHBI HAYaIbHO20
X MpOTpaMMm 0bwezo
00pazosanus
01.003 [IpenogaBanue Mo Opzanusayus A/01.6 6.1
[TpodeccHoHANBH |TOMOJHUTEIBHBIM OesimenbHOCmu
bIif CTAaHAAPT 00111e00pa30BaTEIIbHBIM VHAUUXCS,
«IIemaror [porpammam HANpaeneHHoll Ha
ITOTIOJTHUTEIEHOTO oceoenue
00pazoBaHMs O0ONOTHUMENbHOU
nereit u 0bweodbpazosamenvh
B3POCIBIX) ol npoecpammbl
26 Xumuueckoe,|26.006 JlaboparopHo - Ananus coipos, AJ02.6 6
XUMUKO- HpO(beCCI/IOHaﬂBH AHAJINTUYECKOE mamepuanos Ha
mexnono2uyeck bl CTAaHAAPT CONPOBOXKIAECHUE coomeemcmeue
oe «CrenuanicT o | paspaboTku cmandapman u
npou3zeo0Ccmeo paspabotke HaHOCTPYKTYPHPOBAHH MexXHUYeCcKum




HAaHOCTPYKTYpUPO

BIX KOMITIO3HMIITMOHHBIX

YCI0BUAM,

BaHHBIX MaTepuaioB UCNONb3YeMbIM 8
KOMITO3UIIMOHHBIX npouseoocmee, u
MaTepUaIoBy. o6pabomka
HaumenoBanue IKCNEPUMEHMATIbHbL
BUJIA X pe3ynbmamos
npodeccHoHal | Hayyro-TeXHHIECKAs Cocmasnenue B/06.6
BHOM pa3paboTka u AHATUMUYECKUX
JEATCIBHOCTH: | METOIUYECKOE 0030p08, HAYYHbIX
IIpou3BoaCTBO | cOMPOBOXKACHHE B omuemos,
HOBBIX o0JacTu co3aHus nyoauxkayus
HAHOCTPYKTYpH | HAaHOCTPYKTYPHUPOBAHH pe3ynibmamos
POBAaHHBIX BIX KOMITO3HIIHOHHBIX uccedo8anull
KOMIIO3UIIMOHH | MaTepuasos
BIX MaTEPUAJIOB
40 CkeosHvle 40.011 [TpoBeneHue HAy4YHO-| IIposedenue B/01.6
6UObL [TpodeccnonanbH Mccnen0BaTeNbCKUX U] NAMEHMHBIX
npogeccuonanvt|  BI CTAaHAAPT  |OTIBITHO- ucenedoeanull u
ot «CrienuasucT no [KOHCTPYKTOPCKUX onpedenenue
desmenvHoOCMU Hay4HO- pa3paboTok UPY xapaxmepucmux
HCCIIEI0BATENbCK [MCCIIeIOBAHUH npodyiyuu (yeye)
UM U OIIBITHO-  [CAMOCTOSITEIBHBIX TEM
KOHCTPYKTOPCKUM|
pa3paboTkam»
HaumenoBanue Ilposedenue pabom| BI02.6
BUIA no obpabomke u
HPO(I)eCCI/IOHaHBH ananuzy HayyHo-
OH OeSITENbHOCTH: mexHuyeckou
Iposenenne uHpopmayuu u
Hay4YHO- pe3yibmamos
UCCIeIoBaTeNb uccne008anull
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5. Coneprxkanue u ydeOHO-MeTOIMYECKAs KAPTa JUCHUNJIMHBI

C — CaMocrosTeabHas paéoTa CTy1eHTOB DopMBbI KOHTPOJISI JlutepaTtypa
Ne HaumenoBanue TeM (BONPOCOB),
TeMBbI M3y4YaeMbIX N0 AaHHOH JUCIHUILINHE
n np Coaepixanue Yacel
1. Beenenne. [IpenqmeT KBaHTOBOW MEXaHUKH U OCHOBHBIE IOCTYJIaTHl KBAHTOBOH 2 Bormpock 1 3a1a9u K CEMHHapCKOMY
KBaHTOBOU XUMHHU. OCHOBHBIC TIOCTYJIATHI 2 2 MEXaHHKH. 3aHATHIO. [1]-[5]
KBaHTOBOW MEXaHUKH.
2. KBaHTOBBIE COCTOSTHUS M BOJHOBBIE (DYHKIIUH. KBaHTOBBIE COCTOSIHUS U BOJTHOBBIC 2 Bormpocs! 1 3a1a41 K CEMHHapCKOMY
OcHOBHbIE CBOHCTBA (DyHKIHUH. 2 2 ¢bynkiuu. OcHOBHBIE CBOMCTBa 3aHATHIO. [1]-[5]
(GyHKIHIIHA.
3 Onepatops! pusznuecknx BeanunH. CBoicTBa OmnepaTopsl GU3NIECKUX BEITMIHH. 2 Bormpock 1 3a1a4u K CEMHHapCKOMY
OIepaToOpoB. 2 2 CBoiicTBa onepaTopoB. 3aHSTHIO. [11, [2], [3], [4], [12]
4 Maremaruyeckuii annapat KBaHTOBOM 2 2 Maremarndeckuii annapaTt 2 Bompocs! u 3a1auu K ceMUHapCcKOMy [1, [21. [3]. [41.[5]
MEXaHHUKH. KBAaHTOBOW MEXAHUKHU. 3aHATHIO. e
5 DBOITIOIHS COCTOSHUN U YpaBHEHHE 2 2 DBOIIONHS COCTOSHUN M ypaBHEHUE 2 Bomnpock 1 331291 K CEMUHAPCKOMY 111, 121, 31, [4], [12]
Ipénunrepa. HIpénunrepa. 3aHATHIO. R
6 Bonopononono6HbIe aTOMHBIE OpOUTaNH. 2 2 BonoponononoGHbIe aTOMHbIE 2 Bormpock! 1 3a1a4u K CEMHHapCKOMY [11, [2], [3], [4], [9],
opbuTany. 3aHSTHIO. [10],[11]
7 [Ipubnmx€HAbIE METONBI pEIIeHHS KBaHTOBO- 2 2 [IpubmmkéHaple METOABI PEIIeHHUs 4 Bormpocs! u 3a1auu K ceMUHapCKOMY [11, 121, 21, [41. [9]
MEXaHMYECKHX 3a1a4. KBAaHTOBO-MEXaHMYECKUX 3a1a4. 3aHATHIO. e
8 Pemenne ypasuenus lpénunrepa nimst 2 2 Pemenne ypasnenus lIpénunrepa 4 Borpockl 1 3a1a4u K CEMHHapCKOMY [1], [2], [6], [7], [8],
MHOT03JIEKTPOHHOT'O aTOMa. JUIsL MHOTOJICKTPOHHOT'O aTOMa. 3aHATHIO. [10],[11]
9 Pemenne  ypaBHenuss  Illpéauurepa s 2 2 Pewenne ypasuenus llpénunrepa 2 Bormpock! 1 3a1a4u K CEMHHapCKOMY [1], [2], [6], [7], [8],
MHOT03JIEKTPOHHOT'0 aTOMa. JUIsL MHOTOJICKTPOHHOT'O aToMa. 3aHATHIO. [10],[11]
10 IIpuHIUIT TOCTPOEHHS TePHOANIECKOH 2 2 [MpuaINm TOCTPOCHHS 2 Bormpock! 1 3a1aun 1 ynpaxHEHUS K [11, 21, 131, [41, [9], [12]
CHCTEMBI SIEMEHTOB. TIEPHOINIECKON CHCTEMBI JIEMEHTOB. CEMHHAPCKOMY 3aHSTHIO. e e el
11 OeKTpOHHBIE KOH(DUTYPAIINN X TEPMBI aTOMOB. 2 2 DNeKTpOHHBIE KOHGUTYPAIINN U 2 Bomnpoce! u 3agauu 1 ynpaxHeHHs K [11, [21. [6]. [7], [&]
TEpPMbI aTOMOB. CEeMUHApPCKOMY 3aHSTHIO. R
12 Merton camocoriacoBanHoro noJst (CCIT) 2 2 MeToJ caMoCcOoTrIacOBaHHOTO TMOJIS 2 Bomnpocs! 1 331241 K CEMUHAPCKOMY 11 121 131, 141, [9]. 112
Xaptpu-Poxka. (CCII) Xaptpu-doka. 3aHATHIO. (1], [2]. 3], [4]. [9). [12]
13 [Ipubmmxénnabie aHaTUTHYECKHE (QYHKITUH 2 2 [IpubnmxéHHbIC aHATTUTHYECKIE 2 Bompocs 1 3a1auu 1 ynpakHEHHS K 111, 121, [3], [41, [6], [7]
ATOMHBIX OpOHTaNIEH. (YHKIIMH aTOMHBIX OpOUTANIEeH. CEMHHAPCKOMY 3aHSTHIO. LR
14 Teopust XumMuuecKoi cBs3U. MeTo/ BaleHTHBIX 2 2 Teopust xumuueckoit csizu. Metox 2 Bompocs! u 331241 U yripaskHEHHS! K [11, 21, [31, [41. [6], 7], [8]
CBSI3€H. BAJICHTHBIX CBsA3EH. CEMUHAPCKOMY 3aHATHUIO. e e rae ety
15 Merton MosteKysIpHBIX opOuTaneid. O6mue Meton MONEKyISpHBIX OpOUTaei. 2 Bomnpocs! 1 3anauu 1 ynpaxHeHUs K
nonoxxenus. [IpubmamkeHne TMHEHHBIX 2 2 O6mue nonoxenus. [Ipubamxenne CEMHHApPCKOMY 3aHSTHIO. [11, [2], [3], [4], [6], [7], [8]
KOMOHMHAIMI aTOMHBIX OpOHTasIeH. JIMHEHHBIX KOMOMHAIMI aTOMHBIX




opburanei.

16 Pacuérnble MeTo1bl KBAaHTOBON XUMUU. MeTox PacuérHble MeTO1bI KBAHTOBOM 4 Bompocs! u 3a1a4u U yrpaskHEHUS K
2 2 [11. [2]. [3]. [4]. [9], [11]

XIOKKeJsl. XUMHU. MeTon XIOKKes. CEMHHAPCKOMY 3aHSTHIO.

17 Bensomn. IIpasuno Xrokkemns (4n+2). MHmexcs [paBuno Xrokkemns (4n+2). MHmeKcH 2 Bomnpocel u 3agauu U ynpakHeHHUs K
” 2 2 - [1], [2], [3]. [5]. [6]. [7]. [8]
PEaKIHOHHON COCOOHOCTH. PEaKLHMOHHOM CIIOCOOHOCTH. CEMUHApPCKOMY 3aHSTHUIO.
HUTOIro 34 34 40
IIpumeyanus:

1. Bce Buapt yue6HOI pabOThl MOTYT IMIPOBOJAUTHCS TUCTAHIIMOHHO HA OCHOBAHUH JIOKAJIbHBIX HOPMATHUBHBIX aKTOB.
2. B mensx peanu3anui WHAWBHIYaJILHOTO MOAX0Aa K O0YUEHUIO CTYICHTOB, PEATH3YIOMNX YICOHBIN TPOIece 110 WHANBUIYAILHON TPACKTOPHUH B
paMKax WHAMBUAYaJIbHOTO pabodero IulaHa, W3Y4YEHHE JaHHON [UCHUIUIMHBI MOXET OCYIIECTBISATHCA uepe3 WHIUBUAYalIbHbIE KOHCYJIbTAllUU
MpernoiaBaTesis 0YHO, B YaChl KOHCYJIBTAIMH, MO 3JEKTPOHHON MOYTE, a TAKXKE C MCIOJb30BaHUEM IIAaTGOPM IHCTAHIIMOHHOTO OOYYEHUs, BXOIAIIUX B
OUOC COT'Y.
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6. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Hns ocBoennst AucUUIUINHBL «OCHOBBI KBAaHTOBOW XHMMHHW» HCIIOJIB3YIOTCS JIEKIHH, JIEKIUH-Oecempl,
NPAaKTUYECKUE 3aHATHS, TEXHOJIOTUS MEPCHEKTHBHO - OIEPEXKAIoIIero OOy4eHHUs, MOAYJbHas TEXHOJIOTHS,
TEXHOJIOTHsI TPOOIEMHOT0 00Y4YeHUs], TEXHOJIOTHS PELICHUS HCCIIEA0BATEIbCKUX U MIPOCKTHBIX 3a7ad.

B kauecTBe WHTEPAKTUBHBIX METOJOB OOy4YeHHsS MOTYT OBITh HCHOJB30BaHBI: TBOPUECKHE 3aJaHMs,
pa3paboTKa MPOEKTOB, MCCICIOBATENbCKUII METON OOydYeHHs, KpYyIJIble CTOJIbl, IUCIIYThl, CEMHUHApHI).

Tpaguuuonnsle JeKUUH W TPaKTHYeCKHe (CEMHMHAPCKHeE) 3aHATHS MOIYT HNPOBOIUTHCH C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HHTEPAKTHBHBIX TEXHOJIOTHH.

Jlekums-auajior — conepkaHye IMOAaeTCs Yepe3 CEPUI0 BOIIPOCOB, HA KOTOPBIE CTYIEHT AOJDKEH OTBEYaTh
HEIMOCPEICTBEHHO B XOJ€ JEKIUH.

OnuyaiiH-ceMHHAP — Pa3HOBUIHOCTH BeO-KOHGEPCHIMH, MPOBEACHUE OHIAWH-BCTPEY WIIM IPE3eHTAITNiH
yepe3 VHTepHET B pexuMe peaqbHOro BpeMeHH. Kakaplii M3 y4acTHMKOB HAaXOJUTCS y CBOETO KOMIIBIOTEpA
(cpencTBa cBfA3M), a CBSI3b MEXAY HUMH IOJEp)KUBaeTcs depe3 VIHTEpHET MOCPEACTBOM 3arpyaeMoro
NPUIIOKEHUSI, YCTAHOBJIIEHHOTO Ha KOMIIBbIOTEpE KaX10r0 yuacTHrHKa (Zoom, Meet, Skype u ap.)

Buneoxondepenunsi — ceanc BupeokoHgepeHucBs3u (BKC) — 370 TexHONOTHS HMHTEPaKTUBHOTO
B3aMMOJICWCTBUS IBYX U 0oJiee YIaCTHHKOB 00pa3oBaTeIhHOTO Mporecca s ooMeHa nH(opMaiueil B peaJbHOM
peXMMe BpEeMEHHU.

Bupaeo-nexkuusi — cHiTas Ha KaMepy COKpAallleHHas JIEKLUs, JONOJHEHHas (ororpadusiMu U CXEeMaMu,
WITIOCTPUPYIOLIAs OJaBaEMbli B JIEKLIMU MaTepUall.

TexHoJ10rus I1eKTPOHHOTO 00y4YeHUs! (peaqu3yeTcsi TPy MOMOIIHN SIEKTPOHHON 00pa3oBaTeIbHOMN Cpebl
COT'Y npwu ucnonb3oBanuu pecypco DbC, npu npoBeicHHH aBTOMAaTH3UPOBAHHOTO TECTUPOBAHUS U T. 11.).

7. Y4eOHO-MeTOAMUYeCKOe 00ecneYeHue CaMOCTOATEIbHOIH padoThl

CamocrositenibHass paboTra 0O0ydYarolmuXxcsi SIBISETCA OJAHUM U3 BHJAOB YYEOHBIX 3aHATHM.
CamocTtosTenbHas paboTa MPOBOJUTCS C LEIBIO:

- CHCTEMaTH3allMd M 3aKPEIUIEHHs IMOJIyYEHHBIX TEOPETHUUYECKUX 3HAHUHW U MPaKTUYECKHUX
YMEHUH 00y4arolXxcs CTy/I€HTOB;

- yrayOJIeHHs ¥ pacllupeHHs TEOPETUUECKUX 3HaHUM;

- (¢opMHpOBaHHS  YMEHMH  HCIIOJIB30BaTh  HOPMATUBHYIO,  IPaBOBYIO,  CIPAaBOYHYIO
JIOKYMEHTAIUIO U CHEeLUaIbHYIO JUTEPaTypy;

- (GOopMHpOBaHHS  CAMOCTOSITEILHOCTH  MBIIUIEHHS, CIIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPILIECHCTBOBAHUIO U CAMOPEAIN3AL1H;

- pa3BUTHUS UCCIIEJOBATEIbCKUX YMEHUM.

K Buzam camocTosTensHOM paboThl IPU U3YYEHUH JaHHOW JUCHMILTUHBI OTHOCUTCS:

— TIOATOTOBKA MPE3EHTALUM;

— CaMOCTOSITEIbHOE U3YUYEHHUE JINTEPATYPHI 10 TEME U COCTABIIEHUE T10 HEN KOHCIIEKTOB;

— pabota cO CHOpPaBOYHBIMH MaTepuagaMu (TEPMUHOJOTHYECKUMH ¥ WHBIMH CIIOBapsSMH,
SHUUKIIONEIUSAMHU) U T.J.

Tembl u  (QopMBI  BHEAyIUTOPHOH  CaMOCTOATENbHOW  padOTBl, €€  TPYAOEMKOCTh
cozepKaTcs B pasuene 5.

MeToan4yeckne peKOMeH AU 10 0OPMJIEHHIO TPe3eHTANNH

1) He neperpy»atb ciaiiibl TEKCTOM.

2) Haunbomnee BaxHBIN MaTepHas Jy4IIe BbIICITUTb.

3) He cnenyer wucmonb3oBaTh MHOTO MYJIBTUMEIMUHBIX d(dekroB aHuMarmu. OcoOEHHO
He)KeNlaTeNbHbI Takhe 3((eKThl, KaKk BbUIET, BpalleHne, NOOYKBEHHOE MOsIBIIeHNE TekcTa. OnTuMalbHas
HacTpoika 3((eKTOB aHUMAIH — MOSIBIIEHHUE, B TIEPBYIO OUEpE/Ib, 3ar0JIOBKA ClIaiiia, a 3aTeM TeKCTa 10
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a63amam. [Ipu 3TOM eciaM HECKOJBKO CIIalJI0OB MMEIOT OJMHAKOBOE Ha3BaHUE, TO 3aroJIOBOK Ciaiia
JIOJKEH TOCTOSIHHO OCTaBaThCs Ha SKpaHe.

4) YtoObl 00ECIEeYUTh XOPOIIYID YHUTAEMOCTh MPE3CHTALMH HEOOXOIMMO MOJ00paTh TEMHBIH
1BeT (pOHA M CBETIIBIN HBET mpudTa.

5) TekcT mpe3eHTAlMM JOJDKEH OBITh HamucaH 0e3 opporpapuueckux W IyHKTYallMOHHBIX
OLIMOOK.

MeToanuyeckne peKOMeHIAUM 110 HANMCaHUIO pedepaToB

Pedepar — nmucermennas paboTa 1Mo ONpene’IeHHON HayYHOH MpodiieMe, KpaTKOe M3I0KEHUE COIep KaHus
HAY4YHOTO TpyJa WM HaydHOU mpolbyiembl. OH ABJsieTCsl eiicTBEHHOH (HOpMON caMOCTOSATENFHOTO HCCIICAOBAHHUS
Hay4HBIX IpPOOJEeM Ha OCHOBE H3y4YCHHS TEKCTOB, CICIMATbHOM JIMTEpPAaTyphl, & TAaKXKEe HAa OCHOBE JMYHBIX
HaOJIONEeHUH, MCCIIEIOBAaHUNH M MPaKTHYECKOro ombiTa. Pedepar momoraer BbIpabOTaTh HAaBBIKM U IIPUEMBI
CaMOCTOSITETIbHOTO HAYYHOTO TIOMCKa, TPaMOTHOTO M JIOTUYECKOTO M3JIOKEHHS H30paHHOW NpoOJieMbl U
CIOCOOCTBYET NPUOOILEHHIO CTYACHTOB K HAYYHOU AEATEIBHOCTH.

[NocnenoBaTensHOCT PaOOTHI:

1. BsiOop Temsl nccnenoBanus. Tema pedepara BRIOMpaeTCsl CTYJEHTOM Ha OCHOBE €ro HaydHOTO WHTepeca.

Taxoke moMoIIb B BEIOOPE TEMBI MOXKET OKa3aTh IPETNOAaBaTeNb.

2. TInanupoBaHue ucclienoBaHus. Bximouaer cocraBiieHHe KaJeHIAPHOTO TUIaHA HAYYHOTO MCCICAOBAHHS U

IUTaHa IpeanonaraemMoro pedepara. KanengapHslil iaH ucciaeI0BaHUs BKIIOYAET CICAYIOLINE SIEMEHTHI:

BEIOOp U QopMynupoBaHue NpoOIeMbl, pa3padoTKa IUIaHA WCCIEIOBAHWS W TMPEIBAPUTEIHLHOTO ILIaHa

pedepara; cOop 1 U3yueHHE UCXOJHOTO MaTepHala, MOUCK JINTepaTyphl; aHaau3 cOOpaHHOTO MaTepuana,

TeopeTuueckasi pa3paboTka mpoOieMbl; COOOIIEHHE O MPEABAPUTEIBHBIX PE3YJIbTaTax HCCIeIOBaHUS;

JUTepaTypHOE 0hopMIICHHE UCCIIeIOBATEIBCKOM TPOOJIEMBbL; 00CYKIeHHE PabOThHI (Ha CEMHHAPE U T. II.).

[Inan pedeparta xapakTepusyeT ero coiepKaHue U CTpyKTypy. OH IOJDKEH BKIIOYaTh B ceOs: BBEICHUE,
rie 00OCHOBBIBAETCSI aKTyaJbHOCTH IMPOOJEMBI, CTaBiATCSA Lelb W 3a/Ja4d HCCICIOBAHUS; OCHOBHAS 4YacTb, B
KOTOPOH pacKpbIBaeTCsl COACpKaHHE MPOOJIEMBbI; 3aKIIOYCHUE, TAe 0000MIaloTCsl BBIBOABI MO TEME W JArOTCS
NPAaKTUYECKUE PEKOMEHIALNH.

3. Tlowck u wmsyuenwe nurepaTypbl. [y BBIABICHHS HEOOXOAMUMOM IUTEpaTyphl ClleAyeT OoOpaTUThCS B

Ooubsmorexy uiu K npenogasarento. [lono6pannyto nutepaTypy cieayer 3adukcuposars corigacHo ['OCT

1o 6ubnuorpaduuecKoMy ONMCAHUIO TPOU3BEICHHUN ITeYaTH.

Jis pa3pabotku pedepara JOCTATOYHO M3YUCHUE 4-5 Ba)KHEHMIIUX cTaTed 1o u3dpaHHOU mnpodieme. [pu
W3yYEHUU JIMTEPaTypbl HEOOXOOMMO BBIOMpaTh MaTepHall, HE TOJBKO MOATBEPKAAIOIIMNA MO3MLHUI0 aBTOPA
pedepara, HO ¥ MaTepUa JyIs MOJIEMUKH.

4.06pabotka marepuana. [Ipu 06paboOTKe MOJYYEHHOI0 Marepualia aBTOp JOJDKEH: CHCTEMaTH3UpOBaTh
€ro mo paszaeiaM; BBLABUHYThH M OOOCHOBAaTh CBOM THIOTE3BI; ONPEAEIUTH CBOIO IMO3UIMIO, TOUKY 3PEHHUS MO
paccMaTpuBaeMoii pobieMe; YTOYHUTh 00bEM H COJIepKaHne MOHATHH, KOTOPBIMU MPUXOAUTCS OTIEPUPOBATH MPH
pa3paboTKe TeMbl; CPOPMYIMPOBATH OINPENEICHUs] M OCHOBHBIC BBIBOJBI, XapaKTEPHU3YIOIIUE pPE3yJIbTaThl
MCCJIC/IOBAHNST; OKOHYATEJILHO YTOUHUTh CTPYKTYPY pedepara.

5. Odopmnenue pedepata. Ilpu odopmiennn pedepara pekoMeHAyeTCS NPUACPKUBATHCS CIIEAYIOIINX
npaBuwi: CrenyeT mucath JHMIIb TO, YEM aBTOP XOUET BHIPA3UTh CYIIHOCThH NMPoOJeMsbl, ee Joruky; [lucats ctporo
MOCJIeI0BATENFHO, JIOTUYHO, JJOKa3aTellbHO (IO cXeMe: Te3nuc — 000CHOBaHWE — BBIBOJ); [lucarh spko, oOpasHo,
JKUBO, HE TOJIBKO BCKpPBIBas MCTUHY, HO M OTpakasi CBOIO MO3MILMIO, MPONAraHAUpys MOJyYeHHbIE PE3yJbTaThl;
IIncaTts ocMBICTIEHHO, COOMIOAAS TTPaBHJIa TPAMMATHKH, HE 3II0YMOTPEOIIss HAyKOOOPa3HBIMHU BBIPAKEHUSIMH.

Pedepar BbINOIHIECTCS B COOTBETCTBUU C TPEOOBAaHMSIMHM CTaHAAPTOB, pa3pabOTaHHBIX JIs JaHHOTO BHJA
JokyMeHToB. PaboTa nomkHa OBITH BBINIOJIHEHA Ha Oenoi Oymare crannaptHoro jucra A4. Tekct gommkeH ObITh
OTIIEYaTaH Ha KOMITBIOTEpE B TEKCTOBOM penakrope MicrosoftWord u oTBedaTh clenyromuM TpeOOBaHUSIM:
napameTpbl MoJIel CTPaHuIl AOJDKHBI ObITh B IpeAesax: BepxHee u HkHee — o 20 MM, npaBoe — 10 MM, j1eBoe —
30 MM, mpudpt — TimesNewRoman, pazmep mpudra — 14, MEKCTpOUHBIH HWHTEpBal — MOJYTOPHBIA. JleHTa
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MPUHTEPA — TOJIbKO Y€pHOro npera. Hymepartius crpanui B pedepare 10JKHA OBITh CKBO3HOM, HAYMHAS ¢ TPEThEH
cTpanuibl. Homep npocrapnsieTcs apabCKuMu nuppaMu BBEPXY KaxJI0W CTPaHHIIBI CIIpaBa.

[Tpu uznoxxeHuu Marepuana HeoOX0UMO TTPHJICPKUBATHCS MPUHATOTO TUIAHA.

bubnmorpadudecknii CIIMCOK COCTaBISIETCS HAa OCHOBE HCTOYHHKOB, KOTOpPBHIE OBLTH MPOCMOTPEHBI U
U3YyYCHBbI CTYJCHTOM IpU HamucaHuu pedepara. JlaHHBIA CHHCOK OTPaXKAaeT CaMOCTOSTEIBHYIO TBOPYECKYIO
paboTy CTy/IeHTa, YTO TIO3BOJSCT CYJUTh O CTCIICHHU €r0 MOJTOTOBKU U YIIYOJICHHU B BBIOPaHHYIO TeMaTHKy. Bes
WCTIONB30BaHHAS JIUTEPATypa Pa3MemIaeTcss B CIEAYIOMIEM IOPSIKe: 3aKOHOJATENbHBIE aKThI, TOCTAHOBJICHHUA,
HOpMaTHBHBIC JIOKYMEHTHI, BCS ydeOHasl JuTepaTypa B aji(paBUTHOM MOPSJKE, 3aTEM CPEACTBA MEPUOIANICCKON
nevaTy B ai)aBUTHOM TOPSKE; ICTOYHUKH U3 ceTH VHTepHeT.

MeToanyeckue yKa3aHHus 10 NPOBEJICHUI0 NPAKTUYECKUX 3aHATHI 10 AMCUUILJIMHE
«OCHOBBI KBAHTOBOI MEXaHUKH

[IpakTudeckue 3aHATHS MPU3BAHBI HAYYUTH CTYJIEHTa CaMOCTOSITEIBHO paboTaTh C Y4eOHBIMH TEKCTaMHU,
aHAIN3MPOBATh MaTepuai. B Hadane 3aHATHA PEKOMEHIYETCA PacCMOTPETh COOTBETCTBYIOLIMM TEOPETUYECKHN
MaTepuan. 3areM MIEeT NPAaKTUYeCKUil pa3dop H3ydaeMoro MaTepuaia, pPEeIIaloTCsl 3aJadyd M3 MPakTHKyMa,
pa3bupaercst Kaxablii KOHKPETHBIN IpUMep.

B Havane mpakTH4YecKOro 3aHATHS cleayeT oOpaTUTh BHUMAaHHWE HA TEOPETHUYECKHE BOIPOCHI IO TEMe
3aHATHA. HepBOHaqaano HUACT UBJIOKCHUC TCOPCTHYCCKOr0 Marcpurajia TEMbI 3aHATHA. 3areM B pAaac BOIIPOCOB
MIPETOAABATENSl CIEAYET CKOHLEHTPUPOBAaTh BHUMAaHHE HAa OCHOBHBIX MJIESAX TEMBI 3aHATHA. BOMpPOCH! TOJKHBI
BKJIIOYATh B Ce0s1 pa3IMyHble BAPHALUH 3JIEMEHTAPHBIX CUTYyalHi, OTOOPaXKAIOIINX OCHOBHBIE HIEH TEMBbI 3aHSITHS
B MX B3aMMHOU B3aHMOCBS3H. 3a,uaBaeMLIe BOIIPOCHI TOJI’)KHBI OBITh KOHKPECTHBIMU U MAaKCUMAJIbHO MPOSABIATH B
CTYZAEHTaX UX COOOpPa3UTEIbHOCTb.

Yerubiii onpoc TpebyeT OT MpenojaBaTeist OONBIION MpeABapUTEIbHON MOATOTOBKH: TIIATEIHLHOTO
oTbopa collepKaHusl, BCECTOPOHHETO MPOAYMBIBaHHUS BOIIPOCOB, 3a7a4 M MPUMEPOB, KOTOPBIE OYIyT MPEIOKEHBI,
IyTel aKTHBU3ALUU JEATEIFHOCTH BCEX CTYACHTOB IPYIIIEI B IPOIECCce MPOBEPKH, CO3AAHNS HA 3aHATUU JEITOBON
1 100pOorKenaTebHON 00CTaHOBKHY.

PaziimuyawT ppoHTAIBLHBII, HHIMBUAYAJBHbI U KOMOMHMPOBAHHBINA ONIPOC.

@poHTANBHBIN ONPOC TPOBOIUTCS B popmMe Oecellbl IpernoaaBaTes ¢ TpyIoH.

On OPraHruvYCCKU COYETACTCA C MTIOBTOPCHUEM HpOfIIlCHHOFO, SABJIAACH CPEACTBOM IJIA 3aKPCIIJICHUA 3HAHUM
u yMeHHd. Ero moCTOMHCTBO B TOM, YTO Ha aKTHBHYIO YMCTBEHHYIO Pa0OTy MOXHO BOBJEYb BCEX CTYAECHTOB
rpymnmnbl. it 3TOro BOMPOCHI JOJDKHBI JIOMYCKaTh KpaTKyto (OpMY OTBETa, OBITh JIAKOHWYHBIMH, JIOTHYECKH
B3aUMOCBSI3aHHBIMH JIDYI C JpYroM, JaHbl B TakOW IIOCIENOBAaTENbHOCTH, YTOObI OTBETHl CTYIEHTOB B
COBOKYITHOCTH MOTJIM PACKPBITh COJepKaHUe pazzena, TeMbl. C MOMOIIBI0 (PPOHTAIBHOIO ONPOCca MPENoJaBaTeb
HNMECT BO3MOXHOCTD MPOBCPUTH BBINIOJIHCHUE CTYACHTAMU NOMAIIHETO 3a/laHUA, BRIACHUTL TOTOBHOCTDL I'PYIINELI K
M3y4YEHHIO HOBOT'O MaTepHaja, ONpedeanTb CPOPMUPOBAHHOCTE OCHOBHBIX MOHSATHH, YCBOGHHE HOBOTO Y4€OHOTO
Marepuaia, KOTOpbIi ObLI TOJIBKO YTO pa3oOpaH Ha 3aHATHH.

NupuBuayanbHblil onpoc mpeanojaraer oOCTOATENbHBIC, CBS3HBIE OTBETHI CTYAECHTOB Ha BOIPOC,
OTHOCSILIMICS K U3y4aeMOMY y4eOHOMY MaTepuaiy, 03TOMY OH CIYXXHT BaXKHBIM Y4€OHBIM CPEACTBOM pa3BUTHUS
peuu, maMsTH, MBIIUIEHUS CTyJeHTOB. UT0OBI clenarh Takyro IpoBepKy Ooliee riyOOKoW, HEOOXOAMMO CTAaBUTH
nepes CTyAEHTaMH BOIIPOCHI, TPEeOYIOIINE pa3BEPHYTOr0 OTBETA.

BOHpOCLI I UHOAUBUAYAJIBHOTO OIIpOCa JOJIXKHBI OBITH YCTKUMMU, ICHBIMU, KOHKPETHBIMH, EMKUMU, UMETH
MIPUKIAAHON XapaKTep, OXBAaTbIBATh OCHOBHOM, paHee NPOHACHHBIA MaTepuan nporpammel. Mx coxpepxanHue
JOJDKHO CTUMYJIMPOBATh CTYAEHTOB JIOTHUECKH MBICIUTh, CPABHUBATh, aHAJIM3UPOBATH, J0Ka3bIBaTh, MOAOHPAThH
yGezu/ITeanHe IIPUMEPLI, YCTAaHABJIMBATH IIPUYINHHO-CIICACTBCHHBIC CBA3U, NCIIATh 000CHOBaHHbLIE BBIBObI U DTUM
CHOCOOCTBOBAaTh OOBEKTHBHOMY BBISBJICHUIO 3HAHUW CTYIECHTOB.

Bompocel 00BIYHO 3a/al0T BCEH IpyIie M IMOocje HEOONBIIOW May3bl, HCOOXOIUMOM IJisi TOrO, YTOOBI
CTYACHTHI IMOHSIN €0 U IIPUTOTOBUIIUCH K OTBETY, BBI3BIBAIOT JJI1 OTBETA KOHKPETHOTO CTYACHTA.
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ITucbMeHHAasi MPOBeEPKA HAPSAY C YCTHOW SIBISIETCS BaXKHEWUIIIMM METOJIOM KOHTPOJIS 3HAHUM, YMEHUN U
HABBIKOB CTYAEHTOB. OIHOPOIHOCTH pabOT, BBIIOMHAEMBIX CTYIACHTaMH, MO3BOJSET MPEIbSBISATH KO BCEM
OJIMHAKOBBIC TPSOOBAHUS, MOMBITAET OOBEKTUBHOCTD OLICHKH PE3yJIbTaTOB 00y4YeHHs. [IpuMeHeHue 3Toro MeToaa
JTAeT BO3MOXKHOCTh B HanOoJjee KOPOTKHI CPOK OTHOBPEMEHHO IMPOBEPUTH YCBOCHHE YI€OHOTO MaTephalia BCeMHU
CTYJICHTAMH TPYIIIIbI, OTIPEACITUTh HAITPABICHUS IS HHIUBUIYAILHON PaOOTHI C KaXKIBIM.

[TucemenHast mpoBepKa UCHOIB3YETCS BO BCEX BUAAX KOHTPOJIS U OCYIICCTBISIETCS KaK B ayJAUTOPHOM, TaKk
Y BO BHEAyIUTOPHOU paboTe (BBHITOIHEHNE JOMAITHIX 33 JaHAN ).
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HpOMe)KyTO‘IHOﬁ aTrTeCTalMm 1Mo UTOramM OCBOCHUs JUCHUIIJIMHBI.

8.1. OneHoYHbBIE CPeACTBA VISl TEKYIIET0 KOHTPOJIA yCIIeBA€MOCTH
KounTtpoJbHble 3a1anus (1eMOBepCHH) /sl OLeHKH 3HAHUI, yMEeHN I, HABBIKOB U (WJIH) ONbITA
AeATeJIbHOCTH, XapaKTepHU3yIoIMX 3Tanbl JOPpMUPOBAHUS KOMIIETEHIIHII B IIpoliecce OCBOEHUSI

o0pa3oBaTe/IbHON NPOrPaMMBbl

Kommne-
TEeHIUSA

3aganus 108 TUATHOCTUKHU CPOPMUPOBAHHOCTH
KOMIIeTeHIIN I

CcblIKH

3amanusi OTKPHITOr0 THIA

3aganus AJ151 AMATHOCTHKH Pa3BUTHA TCOPETHYCCKUX 3HAHMH

IIK-1

OObscHUTE  KOHUENIMI  KOPILYCKYJISPHO-BOJIHOBOIO
nyanusma. [lpuBeante npuMepsl U3 SKCIIEPUMEHTA.

[2], c.17

IIK-1

Jlist onucaHusl KakuX OOBEKTOB HEOOXOIUMO IMPUMEHSTh
3aKOHBI KBaHTOBOM MexaHuku? IlpuBeaure ypaBHEHuE
Jlyu ne bpoits.

Tam xe, c. 24-25

IIK-1

[TpuBenute BBIPAKCHHE TUTST COOTHOIIICHUS
HeonpenenénHocte ['eitzenOepra. [Touemy HEKOPPEKTHO
M300pakaTh JBUKCHHE JJIEKTPOHA C IOMOIIBIO JIMHUU
(TpaekTopun)?

TaM ke, ¢. 69

IIK-1

[TpuBenure obmwuii Bua ypaBHenus Llpénunrepa. Jlaiite
OObsICHEHUE KaXAOH BEIMYMHE B OTICIBHOCTH, U
YPaBHEHHUIO B LIEJIOM.

c. 54 - 57

IIK-1

Kakyro pomp B pacuérax wurpaer KBaapaT MOIYJs
BOJTHOBOH ¢yHKIMH? C KakoW 3HAYMMOW BEIIMYUHOU €ro
MOKHO COMOCTABUTH?

c.28

IIK-1

JIns kakux aToMOB, pacuérsl 110 ypaBHeHUIo LIpénnnrepa
CPaBHUTEJIBHO JIETKO NAIOT TOYHBIE pe3ynbTaThl? C ueM
3TO CBSI3aHO?

c. 197

IIK-1

[IpuBenuTe OCHOBHBIE IIOJOKEHHSI METOJA BaJCHTHBIX
ceazeit (MBC). [IlpuBenute mnpumepbl XUMHUYECKHX
CTPYKTYp, KOTOpPBIE TPYJIHO WJIM HEBO3MOXHO KOPPEKTHO
onucars ¢ ucnonbzoBanuem MBC.

[1], ¢.294, c. 312

IIK-1

[IpuBenute ocHoBHBIE mojoxeHuss merona MO JIKAO.
KakoBbl ero o6sactu npuMeHeHus?

[4], ¢.29

IIK-1

Uro Takoe TyHHenbHbIM addexkr? KakoBel  ero
3akoHOMepHOCcTH? B Kkakux mporeccax Heo0X0AUMO
YUUTHIBaTh €70 BO3MOXHOCTbH?

[2], ¢.180

10.

IK-1

JUis KakuxX MOJEKYJ MOXKHO IIPUMEHATH pacuyETHBIN
meron Xrokkeist? B uéM ero 10CTOMHCTBA U HEIOCTATKI?

[4], c.116

11.

IK-1

IIpuBenure ocHOBHBIE ToNOkeHH Teopun OCKII,
NPUMEHUTEIBHO K KOMIUIEKcaM  0-3]IEeMEHTOB ¢
OKTa’ApUIECKOU KOOpAWHALUEN. Ykaxure
OOIeNPUHATHIE HAMMEHOBAHUSI TPAHUYHBIX OpOUTANIEH.

[1], c.352

8. OneHo4YHbIe CPeACTBA IS TEKYIIero KOHTPOJIsl yCIeBaeMOCTH, Py0esKHO# aTTecTalluu U
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WNuTepnperannu KBaHTOBOW MEXaHUKU
KBanToBbIC CBOMCTBA CBETa
JIMCKPETHOCTh COCTOSTHHI MUKPOOOBEKTOB
Ornurcanue COCTOSHUSI MUKPOCUCTEM
TIpuHIIMT TPUYMHHOCTH B KBAHTOBOM MEXaHUKE
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. Iapanokc Knelina
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. HoBoe B kBaHTOBO MexaHWKe (OTKPBHITHSA MOCTEIHUX JIET)
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. KBanTOBEIC TOUKH

CBSI3aHHBI C aKCHOMOM
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OueHoYHbIH JHUCT 3alUTHI pedepaToB (IOKIAT0B)

HaumenoBanue BhoisiBjieHHbIE baniabl
noKa3arTeJs HEIOCTATKH U
3aMedyaHus
1. KAYECTBO UCCJIEJOBATEJIbCKOI PABOTBI (PE®EPATA, IOKJIAIA)
1. I'paMOTHOCTH H3ITOXKEHUS U 1
KauecTBO 0OpMIICHUS paOOTHI
2. CaMOCTOSTEILHOCTD 1
BBITIOTHEHUS Pa0OTHI, TITyOnHA
mpopaboTKH MaTepuana,
HCIOJIBE30BaHUE
PEKOMEHJIOBAaHHOMU U
CIIPaBOYHOM JINTEPATYPhI
3. O60CHOBAHHOCTE U 1
JIOKA3aTeILHOCTE BRIBOIOB
OOmas oreHKa 3a BeinoyiHenue 1P 3
1I. KAYECTBO JOKJIAJJA
1.CooTBeTCTBUE CONEPKAHUS 0,5
JIOKJIaJ1a COZIEPIKAHUIO pabOTHI
2.Brienenre 0CHOBHOM MBICIIH 0,5
paboThI
3 KauecTBO U3II0KEHUS 1,25
MaTepuana
OO0mast oIleHKa 3a JOKIal 2,25
III. OTBETHI HA JOITOJIHUTEJILHBIE BOITPOCKI ITO COJEPXKAHUIO PABOTHI
Bompoc 1 0,25
Bompoc 2 0,25
Bompoc 3 0,25
OO01mas o1eHKa 3a OTBETHI HA BOTPOCHI 0,75
HUTOI'OBAA OLIEHKA 3A 3AIIUTY 6

Kpurepun oneHnBaHus Npe3eHTALMI:
3a BBIIOJHEHHE JJAHHOTO BUJA PabOThl MAKCMMAJIbHOE KOJIMYECTBO 0ajuIOB COCTaBIsAET 5 6ayuioB, U3

HUX:

HaumeHoBaHue Kpurepuu onenuBanns

KpuTepust 5 4 3 2

Copnep:xanue Yerko CdopmynupoBana CdopmymupoBana menp | He

npe3eHTanuu chopMynHpoBaHa IENb | LeNb " TeMa | ¥ TeMa HCCIeNOBaHMA. | c(hOpMyTHUpOBaHA
W pacKkpeiTa  TeMa | HCCIIEeIOBaHMS. CopepxaHue NOJTHOCTBIO | LIeNb U TeMma.
HCCIIEJOBaHUSI. B | YactuuHo  u3nokeHa | He packpsito. | [Ipobrema HE
kpatkoil ¢opme naHa | mHpopMaims mo Teme | MHpopManus 1o Teme | pelieHa.
mojnHast wWHpOpMauusA | ¥ JaH  OTBeT Ha | HetoyHa. [IpoGiema mo
110 TeMeE U JIaH OTBET Ha | MpoOJeMHBIA BOTPOC. | KOHIIA He pemieHa. He
mpobneMHbI  Bompoc. | JIaHBI ~ CCBUTKM ~ Ha | JIaHBI CCBUIKHI Ha
JlaHbl  CCBUIKM  Ha | UCIIOJIb3yEMbIE UCTIONB3YEMBIE PECYPCHI.
HCTONb3yeMble pecypehl.
pecypcehlL.

Ju3zaiin CoOmonaercss emnunbiii | CoOmromaercs enuHbli | He cobmomaercsa | He  coOmomaercs

npe3eHTaun CTHAb  OQOpPMIIEHMA. | CTHIb  OGOPMIEHUS. | €IUHBINH CTHJIb | CTHIb OhopMIICHHSI.
IIpe3enranus Crnaiinet  mpoctel B | opopmirenns.  Cumaiiner | Crnaiinel 1pocTsl B
Kpaco4Hasi U | IOHUMAaHUU. OPOCTHl B IOHUMAHUU. | TOHUMAaHHUMU.
HWHTEpEeCHas. Ucnons3yroTes Dddextet u  GHoH He
Hcnonp3yrores HEKOTOpHIe A((PEKTH U | MCIIONB3YeTCs.
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s¢pdektsl  aHuManuu, | Qom.

¢don, dortorpadpun. B

TIpe3eHTAINN

MIPUCYTCTBYIOT

ABTOPCKHE HAaXOJKH.
IlpencraBaenue | ABTOp xopowo | ABTop Blazeer | ABTOp  He nokazan | IlpencraBnenst
Npe3eHTaluu BJIA/ICET MAaTEPHaJOM | MAaTepPHaJIOM IO TeMe, | KOMIETEHTHOCTH B | HCKa)kKeHHBIE

mo Teme. Mcmomp3yer | HO HE CMOT | TIpe/ICTaBIICHIH JaHHEIC

Hay4YHYIO 3aUHTEpPEeCcOBaTh IIPE3EeHTalHH.

TEPMUHOJIOTHIO. ayJIUTOPHIO. Hcnonb3oBaHHbIE (BaKThI

Obmamaer HaBbikamu | Hemocrarouno HE BBI3BIBAIOT JOBEpUSL.

OpaTOPCKOro LUTHPYETCS Henocrarouno

uckyccrBa. IlomHo u | nurepatypa. LHUTHPYETCS

TOYHO LHUTHPYETCS IuTeparypa.

HCTIOB30BaHHAs

JUTeparypa

8.2. OueHounble cpeacTBa I NPOBeeHUs Py0eKHON aTTecTaluu

TecThbl 11 pyOe:KHBIX aTTeCTAlM
(ITK-1)

TECTHPOBaHHe — aKTHUBHas (1)opMa IMPOBEPKH TOJYUCHUA CTYICHTOM 3HaHPII>i, IIpOBOAUTCA

AJIEKTPOHHOU (opMe, Ha €IUHOW WHTEPHET-TUIaT(GOopMe B CHCTEME IEHTPAIU30BAHHOTO TECTUPOBAHHS

COT'Y Moodle: http://Ims.nosu.ru

IIpumepsnl TecToBbIX 3a1anmnid (ITK-1)

B

T\\p\de:I

Beipakenne
Orger:

1. Bcerza MOXHO HalTH YacTUIly BO BCEM 00BbEME MPOCTPAHCTBA
2. uHTerpan oT BOJHOBOM (YHKIIMH BCETa paBEH €IMHULIE

3. MHTEerpa OT YaCTHIIbI BCET/1a PABEH €IMHUILIE

4. equHuna 06bEMa Beeria 3aKkiiiouaeT B ce0e 11e510€ YUCIIO YaCTHUll

5. yacTuIa 0053aTENbHO TJe-TO CYIIECTBYET

O3Ha4acT, 4ToO

OYHKIHS Y UCTIONIB3YETCS ISl TOTO, YTOOBI

OTBeT:

1. omucate pacrmpeneieHHe BEpPOSITHOCTH HAXOXKICHHUS YaCTUIBI B JIAHHBI MOMEHT BPEMEHHU B
HEKOTOPO 00JIaCTH MPOCTPAHCTBA

2. omucaTh MECTOIOJIOKEHHIE YACTUIIBI B TAaHHBII MOMEHT BPEMEHU B IaHHOM 00JIaCTH MPOCTPAHCTBA
3. omucaTh TPACKTOPUIO YAaCTHUIIBI B JJAHHOUW 00aCTH MPOCTPAHCTBA

Ax-Ap_=h

B BeIpaxkeHuun
Ortser:
1. Heonpeien€HHOCTH B M3MEPEHHON BEIMYMHE UMITYJIbCA IO KOOPJIMHATE X

, BTOPOM 4JI€H 03HA4aeT
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2. mpupaleHne KOOPANHATHI X
3. HeonpenenEHHOCTh BO BpPEMEHHU
4. Heomnpee€HHOCTh B N3MEPEHHOH BETMYMHE KOOPIMHATHI X

Ax-Ap_=h

OTBerT:

1. cootHomenus HeonpenenéuHocrei ['eiizendepra
2. nyanusma ae bpoiins

3. poroaddexra DitHIITEITHA

4. 3axoHa [lmanka s U3JIydeHust

- 9TO BBIPpAXCHUC

A=h/p —>51y popmyny OTKpbLI
Otser:

1. JIyn ne Bpoiinb

2. OpsuH pénunrep

3. Anb0ept DitHIITEIH

4. Puuapn @eitnman

Monekynbl tuna Hez, Ar; W T.I., CYIIECTBYIOIIHME TOJHKO B HEOOBIYHBIX YCIOBHUSIX, HaXOIST
MIPUMCHCHHE B

Ortser:

1. HepTexumun

2. 3alUTe METajlIa IIPH CBapKe

3. raJIbBaHOIJIACTHKE

4. mazepax

OmnepaTop nostHOM SHeprun H nipeacrasiseT co6oit

OTBeT:

1. cymmy onepaTopoB KHHETHYECKOW U MOTEHIIUAIBHOM SHEepruit
2. cyMMYy OI€paTOPOB UMITYJIbCa U KOOPJIUHAT

3. cymMmMy OIepaToOpoB KMHETHUECKON 3HEPTUU U BPEMEHHU

VYpasuenue lllpenunrepa numeer TOYHOE pelIeHHE TOIBKO JUIS:
Orger:

1. aTOMOB MHEPTHBIX I'a30B

2. MHOT'O3JICKTPOHHBIX aTOMOB

3. aTOMOB NePEeXOAHBIX METAJIIOB

4. BOJ1I0p0/10110/T00HBIX aTOMOB

Vpasuenue llpénnnrepa, ¢ TOUKM 3peHUS MAaTEMATUKH, — 3TO
Ortser:

1. GuKBagpaTHOE YpaBHEHHE

2. TPAaHCLIEHEHTHOE ypaBHEHUE

3. TPUTOHOMETPUYECKOE YpaBHEHUE

4. muddepeHaabHOE YpaBHEHUE

5. ypaBHEHHE B YAaCTHBIX MPOU3BOIHBIX

[IpuHIMI, yTBEPXKAAOMIUK, YTO B aTOME€ B OJHOM M TOM K€ COCTOSIHHHM, OIKMCHIBAEMOM
MPOCTPAHCTBEHHON BOTHOBOW ()YHKIIMEH ¢ KBAaHTOBBIMH YMCIAMH N, | © m| HE MOXET HAXOJIUTHCS
OoJiee ABYX AJIEKTPOHOB, HOCUT HAa3BaHUE
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OTBerT:

1. npunnuna Ilaynu

2. npuHIMIIa DUHIITEHA

3. IpUHLIKIIA HEOTIPEAEIEHHOCTHU
4 npunuuna @panka-Kongona

Kakast koBaJIeHTHAsI CBSI3b HA3bIBACTCS M-CBSI3bIO?

Ortser:

1. cBsa3p, oOpa3zyromiascs npu JiarepaibHOM (OOKOBOM) IMEpPEKPhIBAHUM YHUCTBIX p-opOWTaniell Hal
Y3JIOBOW U MOJI Y3JIOBOW IIOCKOCTBIO

2. cBs3b, 00pa3yloIascsl MpU JaTepalbHOM IMEPEKPhIBAHUM B MPOCTpaHCTBE Bcex 'nenectkoB" d-
opOuTanel, UMEIIUX OJMHOMMEHHBIC MATEMAaTUYCCKUE 3HAKU YKa3aHHBIX obOnacteil ("nmemecTkoB')
BOJTHOBBIX (DYHKIIHIA

3. CBsI3b, 0Opasyromascs MpH MEePEKPHIBAHUU BAJICHTHBIX OpOuTasiell (TMOPUIHBIX WJIM YHCTHIX) IO
JIMHUH, COSTUHSIONICH TICHTPBI aTOMOB(C COOJIFOICHUEM MIPUHIIATIA MAKCUMAIIBHOTO MTEPEKPHIBAHUS )

DJeKTpOHHAs KOH(UTYpalys BAJICHTHOW 000JI0YKH aTroMa Hoja
OtBeT:

1. ns’np®

2. nst

3. nsnp?

4. ns?

5. ns’np*

OnuH S-37EKTPOH Ha BHEITHEM YPOBHE COJIEPIKAT
Otser:

1. pyOunmii

2. Xpom

3. 6epwiuit

4. Gapuit

5. 0J10BO

MeTounqecmle PEKOMEHAAIUH I10 MOATOTOBKE K TECTY

[Ipu moAroToBKe K TECTy HEOOXOAUMO YIIIyOJIEHHO U3YyYUTh JUTEPATYPY MO KypCy, OPHEHTHPYSICh Ha
aurtepartypy, pasmeniennyto B 9bC www.Elibrary.ru, FOpaiit, koTopas 1mo TeMaTHKe 0XBaThIBaeT BCIO 00IaCTh

MNpCIAMETHBIX 3HAHUH U npeaHasHavdcHa 11 UCITOJIb30BaHUs B IMTPOLECCC O6y‘~I€HI/I$[ B BBICIIICH IIKOJIC.

Kpurtepun onenuBanus. J[Jis1 OlIeHKH KaXJI0My BepHOMY OTBeTy Aaite 1 Oamn. Jlamee moacuuraiite
o0mryro cymmy HabpanHbIX Bamu GammoB. Onpenenute ONeHKy YpOBHS 3HAHMI HA JaHHBIH MOMEHT BPEMEHH.

O1ieHKa YPOBHSI TIOATOTOBJICHHOCTH:
100% - 85% - BBICOKHMIA;
84% - 71% — momycTUMBIH;
70% - 50% — KpUTHUYECKHIA;
menee 50% — HeIOyCTUMBIH.
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3ananus U yueOHO-MeTOAMYECKAs JJUTepaTypa
JJISL CAMOCTOSITE/IbHOM Pado0Thl CTYAEHTOB:
(IIK-1)

Bapuant Nel
1. Ipuanun weonpenenénHoctu B. I'eisenbepra. [loueMy 3meKTpoH He mMagaer Ha MPUTIATHBAIOIIEE €ro sapo?

Jaiite OTBET ¢ y4ETOM NPUHLMIIA HEOTIPEIEIEHHOCTH.

2
4

2. MosxHO 1u cuutath GyHkmuio e’ cobcTBeHHOM QyHKIMEN onepaTopa ? OTBeT NOATBEPAUTE MPSAMOH

2

MMOJCTAaHOBKOM.
3. JlokaxuTe TEOpEeMy O TOM, YTO €CJIA OIEpaTop CaMOCONPSDKEHHBIM, TO €ro COOCTBEHHBbIC 3HAYCHUS

BEIIIECTBEHHBI.
Bapuant Ne2
1. Tloctynmar KBaHTOBOH MeXaHMKH O BONHOBOM ¢yHkuuu. Kakue w3 crnemyromux (QyHKIMHA OTBEYaroT
2
TpeGOBaHUAM, MPEABABIAEMBIM K (QYHKLHUAM COCTOSIHHS, ¥ B KaKOM 00J1acTH M3MEHEHHUs aprymMeHTta: e ; e’ ;
— 2 . — 2
x"e ™ ; sinx-e " ?
2
2. MOXHO 11 c4uTaTh QYHKIHMIO COSF COOCTBEHHOM (YHKIMEN omepaTopa e ?
OTBeT MOATBEPAUTE MPSIMON MOICTAHOBKOM.
3. Yro Ttakoe aromHas opburamp? KakoBa NpPOCTPAHCTBEHHAs KOHQHrypauus S—,p . —p, — H d "

9NEKTPOHHBIX OpOuTane?
Bapuant Ne3
1. IToctymar 06 omnepatopax. llepeuncinre kakol W3 JUHAMHYECKUX MMEPEMEHHBIX CTaBHTCS B COOTBETCTBHE TOT

i apyroit oneparop. Kakum TpeGoBaHUAM 10JIKEH COOTBETCTBOBAThH KBAHTOBOMEXaHWYECKH oniepaTop?
2

2. TlopeiicTByiiTe omepaTtopoM i - Ha Qynkumo e’ . MoxkHo nu cuuTaTh €€ coOCTBeHHOH (yHKIMei
JAHHOTO OTepaTopa’?

3. JlokaxxuTe TeopeMy O TOM, YTO COOCTBEHHBIE (YHKIIMH CAMOCONPSKEHHOTO ONepaTopa, MpHHAJIeKalIie
Pas3HBIM COOCTBEHHBIM 3HAYEHUSM, OPTOTOHAIBHBI MEXKITY COOOIA.

Bapuant Neq
1. Kakue oreparopsl OyIyT Ha3bIBaThCS KOMMYTHPYIOMUME? B kKakom ciydae aBe (hM3MUYECKUE BETUYHHBI MOTYT
OBITH U3MEPEHBI OJTHOBPEMEHHO?

A 2 A
2. Tlyets L = d_2 IMpu xaxom 3Hadennu L ¢pynxius f = sinkx sinstetcst peienuem ypasuenust L f = Lf ?
X

3. JlokaxxuTe TeopeMy O TOM, HYTO €CJIHM HECKOJIBKO COOCTBEHHBIX (YHKIMH TNPHHAIEKAT OJUHAKOBBIM
COOCTBEHHBIM 3HAUEHHSIM, TO Jro0as JHuHEiHas KOMOMHauusl W3 3THX (QYHKUUHA SIBISETCS PELICHHEM TOro JKe
OIIEepPaTOPHOTO YPaBHEHHUS U C TEM K€ COOCTBEHHBIM 3HAUCHUEM.

BapuanTt NeS
1. Kakomy ypaBHEHHIO JIOJDKHA YJOBIETBOPATH QYHKIUS cocTosiHUsI? Kem 3To ypaBHeHHE OBLIO MOCTYJIHPOBAHO?
Kakas ¢yHkuuns Ha3piBaeTcsi coOCTBEHHOU (yHKUMEH oneparopa?
A A 2
2. YyoBnerBopsier mu pynkuus € ypasnenuto L f = Lf ,ecim L = ey ?
x
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3. JIokaxxute TeopeMy O TOM, YTO €CIIU J[Ba OMEPaTOpa UMEIOT OOIIYIO MOIHYI0 CUCTEMY COOCTBEHHBIX (YHKIIUA,
OHH KOMMYTHPYIOT.

[Ipu BBIMONHEHWY 3aJaHUN CAMOCTOSATENBHOMN pabOTHI, CIIEAYET UCIIOIB30BaTh KHUTH U3 CIIHCKA TUTEPATYPhI K
nuctroInHe (pasaen 9).

8.3. [IpomeKyTOUHBI KOHTPOJIb 3HAHUI, YMEHUI U HABBIKOB

IIpoMe:KyTOYHBIH KOHTPOJIb - UTOTOBas OLICHKA 3HAHUW CTYJIEHTA, OCYIIECTBISIETCSA [0 HAKOMHUTEIbHOU
CUCTEME CyMMHUPOBAaHUEM 0aJUIOB, MMOJIYYCHHBIX B MPOIECCE TEKYIIETr0 U PyOSIKHOTO KOHTPOJIS.

®opMa IPOMEKYTOTHOTO KOHTPOJIS — 3a4eT.

[IpoBenenne TeKyIero ¥ MPOMEXKYTOYHOTO KOHTPOJIS 110 AWCIUTUIMHE OCYIIECTBISIETCS B COOTBETCTBUU C
«ITonoxenneM o0 OaNIbHO-PEUTHHTOBOM CHUCTEME OIEHKHM YCIIEBAEMOCTH CTYJCHTOB IS HAIpPaBICHUMA
OakanaBpuata M crenuanuTera QelepalbHOr0 TOCYAApPCTBEHHOTO OIOMKETHOTO 00pa30BAaTENbHOTO YUPEKICHHUS
BbIciero oOpaszoBanusi «CeBepo-OCeTHHCKHMIA TOCYNapCTBeHHBIM yHHBepcuTeT uMeHHm Kocrta JleBanoBnua
XerarypoBay, yTBEp>KI€HHBIM IprKa3oM pektopa oT 01.10.2021 r., Ne 226.

BAJUIBHAS CTPYKTYPA OLIEHKH

Make.
dopmMa KOHTPOJIS
KO0JI-BO 0AJ10B

Texkywiaa ouenxka cmyoenma 3a 1 pydesc cocmoum u3: 20

* BrlnosHeHMs 3a/1laHUI Ha MPAKTHYECKUX 3aHATHSIX 10

* BeinmojiHeHNS IOMANTHUX 3aJJaHui 5

* OLIEHKH CaMOCTOSTEIbHON pabOThI 5

1-e pyOexHOE TeCcTHpOBaHUE 15
Texkywiaa ouenxka cmyoenma 3a 2 pydeic cocmoum u3: 20

* BrlnosHeHMs 3a/1JaHUI Ha IPAKTHUYECKUX 3aHATHSIX 10

* BeinmojiHeHNs IOMANTHUX 3aJJaHuNi 5

* OIEHKH CaMOCTOSATENBHOMN pabOTHI 5

2-¢ pyOexHOe TeCTHPOBaHUE 15
Hroro 70

AtTecranus CTyJEHTOB OCYILECTBIISICTCS COTJIACHO ClleyroneMy rpaduky: 1-i cemectp:

1-s pyOexxHast atrectanus — 8-9 Henenu cemectpa

2-s1 pyOexHasi aTTecTanusi — NOCJIeaHss (MpeAnocIeiHssl) Heens cemectpa 2-if cemectp: 1-s pyOexHas
arrectanus — 8-9 Henenu cemMecTpa 2-1 pyOexkHas aTTeCTalus — MOCIeHss (TIPEANOCIENHsAs) Heens cemecTpal.

MeToauka (JOpMHPOBAHHSI Pe3yIbTHPYIOLIEH OleHKH?

B xope Tekymero KOHTpoIIs CTYJAeHTH MOTYT HaOpath 0-70 6aios:

1 —s1 pyOeskHAsl ATTECTALMS - MAKCUMAJILHO 35 0a/I710B; U3 HUX:

ot 0 1o 15 6ammos (P1) - arrecranmonHas (pybeskHas) KOHTPOJIbHAS padoTa;
ot 0 0 20 6asioB (T1) - Tekymas paboTa CTyieHTa B TeUeHHE pyOeKa.

2-91 py0e:KHAsl ATTECTAIMS — MAKCUMAJILHO 35 0a/1JI0B; U3 HUX:

ot 0 1o 15 6ammos (P,)- arrecTannontas (pydekHas) KOHTPOJIbHAsA paboTa;
ot 0 10 20 6asioB (T2) - Tekymas paboTa CTyIeHTa B TeUeHHE pyOeKa.

ITpomexyTOUHBII KOHTPOJIb:

Jas1 3x3amMena:

3a ycTHBIN OTBET Ha SK3aMeHe CTyAeHT nonay4aet 0-30 6annos.

CTyneHTsl, MOIYYUBIINE B XOAC TEKyIIero u pyoexxkHoro koHtposss 50-100 GaymoB, aBTOMaTHYECKH
MOJIYJArOT «DK3aMEH.

! TTonosxenue o 0 GalIbHO-PEHTUHIOBOI CHCTEME OLIEHKH YCIIEBAEMOCTH CTYICHTOB IS HAalpaBJeHUit 6aKanaBpuara u
crenuannuTeTa (heaepaabHOro TOCYAapCTBEHHOI0 OI0KETHOT0 00pa30BaTeNFHOTO YIPEXKICHHS BBICIIIETO 00pa30BaHMs
«CeBepo-OceTHHCKHUI rocyjapcTBeHHbIN yHUBepcuTeT nMeHn Kocra JleBanoBuya Xeraryposa» (ot 01.10.2021 r., mp. Ne
226).

2 Tam xe.
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PesynmpTupyromas oreHka cKiiagsiBaeTcs o coorBercTBytomeit bPC dhopmyre.

IIxajsa UTOroBOM aKaJeMHYECKOH yCIeBaeMOCTH
CTYA€HTOB MO JUCIHUITUHE

Cucrema oneHoxk COI'Y
DopMa KOHTPOJISA Cymma 6asj10B Ha3Banue
86 - 100 OTIINYHO
DK3aMeH 71-85 XOPOIIO
50-70 YJIOBJICTBOPHUTEIHLHO
3auér 50-100 3a4TCHO
0-49 HE 3a4TCHO

IHoaroroBka K NpoOMe;KyTOYHOI aTTecTaluu
[Ipu moOATOTOBKE K MPOMEKYTOYHOW AaTTEeCTAlliF HEOOXOAWMO IOBTOPHUTH MPOMJCHHBI MaTepuanl B

COOTBETCTBHM C Y4eOHOH NpOrpaMMOH, NPUMEPHBIM IIEPEYHEM BONPOCOB, BBIHOCAIIMXCS Ha SK3aMEH/3auerT.
Pexomenayercss MCIONB30BaTh KOHCIIEKTH! JEKIUH M HCTOYHUKH, TIEPEUYHCIICHHBIC B CIUCKE IJIUTEPATyphHl B
pabouell mporpaMMe IUCIUILTAHBI, a TAaKKe PECypChl dJIEKTPOHHO-OMONMMOTeuHBIXx cucteMm. Cremyer oOpaTHTh
0coboe BHUMaHUE HA TeMbI YIEOHBIX 3aHSATHIA, MPOMYIICHHBIX 110 Pa3HBIM MpudrHaM. [Ipr HE0OX0MMOCTH MOKHO
00paTUThCS 32 KOHCYJIbTAlUeH U METOIUYECKOI MOMOIIBIO K ITPENOAaBaTENIO.

Bomnpocs! 1151 noaroroBku k 3avety (ITK-1)

MexaHn4ecKuii CIoco0 OIMMCAaHHUS. Ha6JIIOI[aCMLIC BCJIIMYHMHBI, UX YHCJICHHBIC 3HAYCHU. I[OHyCTI/IMBIC 3HAYCHU

9.

10.

11.

HAOOJaeMbIX BEIMYMH, CIIEKTp HabOmomaemoil BenuumHbl. DyHKIMH pacrupenencHus. MexaHH4ecKoe
COCTOSIHME. YPaBHCHUE COCTOSHHMS M (QYHKIUU cocTosiHud. DyHIaMeHTal bHBI HaOOp, YHMCIO CTEHCHEH
cBoOoxpl. [IpocTpancTBO cocTosIHMIA, W300pakaromas TOUKa U BEKTOp cocTosiHUs. CpaBHEHHE KIIACCHYECKOM,
CTATUCTUYECKON U KBAHTOBOM MEXAHUKH.

Mexanuka mukpodactull. OCOOCHHOCTH TPOLERYyphl M3MEPEHHsT M KOHCTPYKUMH MpuOOpoB. [luckperHo-
BEPOSITHOCTHBIN XapaKTep MUKPOCKONUYECKUX sBieHHM. ONTHKO-MEeXaHWYecKas aHalorus, rumnoresa Jle-
Bpoiins, kopnyckyJisipHas U BOJIHOBas MEXaHUKA.

BepositHoctn 1 amruinTysl. CBOWCTBAa aMIIUTYZ BEPOSTHOCTH, X U3MEHEHHs B MPOCTPAHCTBE M BPEMEHHU.
CroxeHue 1 YMHOKEHHE aMILTUTY/I.

KBaHTOBO-MeXaHUUECKOE COCTOSIHUE, BEKTOP COCTOSIHUS, Opa- M KeT-BEKTOPHI. [IpOCTpaHCTBO COCTOSHUIMA, €ro
0a3uChl, MPUHINI CYIEPIIO3UIINU. BEKTOp COCTOSHUS M BOJTHOBasT (VyHKITHSL.

KBaHTOBO-MeXxaHUUECKUE ONlepaTophbl HAOMIOIaeMbIX, UX MaTpUUHbIe TipeicTaBieHuss. COOCTBEHHBIE BEKTOPHI U
ux (QyHKIMOHANbHBIE mpencTaBleHnss (BoiaHOBble (yHKIMK). COOCTBEHHbIE 3HAYEHUsS OINEPATOPOB, HX
(hU3MYECKUIT CMBICTT.

CoBMeCTHO-M3MEpPHMBIE W  COBMECTHO-HEM3MepuMble HalOmogaeMbple. KoMMyTallMOHHBIE COOTHOMICHHS
KBaHTOBO-MEXaHWYECKHX oreparopoB. [IpuHmum Heonpenenennoctu [ eiizendepra.

Oponrors  HaOMIOZaeMbIX BO BpeMeHH. YpaBHeHHe sBoironuu. Omeparop [amMuibroHa U ypaBHEHHE
[Ipemunrepa. CranuoHapHBIE COCTOSHUS, cHekTp dHepruil. CramumoHapHoe ypaBHeHue Illpemunrepa.
CpaBHEHHE KJIaCCUYECKON, CTATUCTUYECKON U KBAHTOBOM MEXaHUKH.

Cyneprio3uIioHHbIe HECTAI[MOHAPHBIE COCTOSHUS, UX 3BOJIOIMS BO BpeMeHH. KBaHTOBbIE MEpexXobl MEXIY
CTallMOHAPHBIMU COCTOSIHUSIMU B PE3yJIbTaTe€ BHEIITHUX BO3MYILECHUH.

Oneparopbl UMITYJIbCAa © MOMEHTA UMITYJIbCA U MX TIPOCKIUi1, COOCTBEHHBIE COCTOSIHUSI.

Hepa3nuuumocTh MUKpPOYACTHI, CAMMETPHYHBIC U AHTUCHUMMETPUYHBIC BOTHOBbIC QyHKIMH. [Ipuniun [Taymu.
®DepMUOHBI 1 0030HHI.

CromHoBBIe CcBOiicTBA MuKpodacTull. CHOWHOBOM W MarHuTHBIH MomeHTHl. IIpubop Ilrepna-I'epmaxa.
XapakTepuCTUKH CIIWHA: MOAYJb M TPOEKIHUS, WX AOMYyCTUMBbIE 3HadeHWsA. MynbTHUILIETHOCTh. CHHHOBBIE
BOJIHOBBIC (DYHKITHH.

23



12.

13

14

15

16

17

18.

19.

20.

21.

22.

23

24

25

26
27

[IpuHIMIIBI TIOCTPOEHHUs] KBAaHTOBO-MEXaHWYECKMX MOZeNeli MHOTO3JIeKTPOHHBIX cucTeM. [Ipubmmkenue
HEB3aUMOJICHCTBYOIINX YACTHII, TOCTPOCHUE IJI00aIbHOM BOJTHOBOM (PYHKIIHMU U3 OJHOYACTHYUHBIX (hyHKIIHIA-
opbOuTaneii. OnepaTopsl i MHOTOYACTHYHBIX cucTeM. [ To0anbHbIe U JOKaIbHbIC HAOII01aeMEIE.

. CucteMsl U3 B3aUMOIEHCTBYIOMKX YacTull. OpOuTanbHas MOJIENb, MOCTPOSHUE TI00aTEHON BOITHOBOW (DYHKITUH

B BUJC ONIPCACIIUTCIIA CnaTepa.

. IIpoGnema mombopa u ontuMuzanuu opoutaneidi. Bapuanuonnsiii npunnui. [lonstue o merone CCII. Crun-

opOuTam.

. CI/IMMeTpI/IH, €C pa3HOBUAHOCTH. Croco0bI onucaHus CUMMETpHUU: ONCpaAllUr U 3JICMCHTBI CUMMETPHUU, I'PYIIIIbLI

CUMMETpUHU. THUNBl CHMMETpHH (HETIPUBOIAMMEBIE TPEACTaBICHHUA Tpymi). Tabmumpsl xapaktepoB. Du3MKO-
XUMUYECKUE MTPUIIOKECHUS.

. BCKTOpI)I. JIuneiinbie BCKTOPHLIC MTPOCTPAHCTBA. Onepaum/l C BCKTOpaMu (CJ'IO)KGHI/IG 1 YMHOXXCHUC Ha IlI/ICJ'IO).

CxaisipHO€ TIPOM3BECHNE BEKTOPOB, [UTHHA (HOpPMa) BEKTOpa, HOPMHUPOBKA. YTIIBI MEXTY BEKTOPAMH.

. Jluneiinpie oneparopsl U ux cBoicTBa. CriekTp onepaTtopa (COOCTBEHHBIE 3HAUCHHSI U COOCTBEHHBIE BEKTOPHI) U

METOBI €r0 HaX0XKICHHUS.
Mopens cBobomHON dacTumpl. CTanMOHApHBIE COCTOSIHHA, HabOiromaeMble W BONHOBBIE (GyHKIHHA. Duzuko-
XUMUYCCKUC IMTPUITOKCHUSA.
Mogene 4YacTHLBI B TPEXMEPHOM MOTCHUUAIBHOM simuke. CTalMOHApHBIE COCTOSIHUS, HAONIOZAaeMble U
BOJTHOBBIE (hyHKIMHU. BrusHue pazmepoB u GopMBl siuKa. BzanMoeiicTBre 4aCTUIIBI B SIIIIUKE C TEPMOCTATOM.
DU3NKO-XUMUYECKHE TPUIIOKEHHS.
Mogens ogHOMepHOro ocuwusTopa. CTaluMOHapHBIE COCTOSHUS, HaOMIOAaeMble W BOJHOBBIE (DYHKLHH.
Muoromepnblii  octmuisitop.  HopmanbsHele komneOanus. BzammojeicTBHE OCHMIIISATOPA C TEPMOCTATOM.
DU3NKO-XUMUYECKHE TPUIIOKEHHS.

Mopnens 1wiockoro potaropa. CrTallMOHApHBIE COCTOSHUS, HAOJMIOAaeMble M BOJIHOBBIC (DYHKIIUH.
BsaumogeiicTBue potaropa ¢ TepmoctaToM. OU3NKO-XMMHUYECKUE TPUIIOKEHUS

OBOJNIONMS BOJHOBOW (YHKIMKM BO BpeMeHH. MOINEKYISIpHBIH HOH Boaopoaa. KBaHTOBO-MeXaHUYECKHA
pe3onanc. OU3NKO-XUMUYECKHE TPUIIOKEHUS.

. KBaHTOBO-MEXaHHYECKOE OIMMCAHHE OJHOSJIEKTPOHHOI'O aToma. CTaLII/IOHapHBIC coctossHus. KBaHTOBBIC YmCIa.

BonHoBbIe (hyHKINM, UX y37I0Bas CTPYKTypa u cuMMeTpusi. Habnronaemble, X AOMyCTUMBIC 3HAUCHHS.

. MeToanka mocTpoeHus 3JEKTPOHHBIX BOIHOBBIX (DyHKIWH Monekyls B MeTogax BC u MO. BiusiHre cummerpun

o0bexTa. MosekysipHble OpOUTaIH, UX THIbI (KAHOHUUECKHE U JIOKATM30BAHHBIE) U XapAKTEPUCTHUKH. Y3JI0Bas
CTPYKTYpa BOJHOBBIX ()YHKIIWH, U CBSI3b C DHEPTUEH.

. DHepreTHyYecKue U KOPPESILIMOHHBIE AUAarpaMMbl MOJIEKYJI. DJIEKTpOHHbIE KoHpurypauuu. Konpurypaunontoe

B3anMoaencTeue B Mmetoae MO.

. [Ipocroii MmeTon Xrokkens. O6nacTs NpuMeHUMOCTH. O0IIHe 3aKOHOMEPHOCTH.
. IloBepxHOCTh MOTEHIMATIBHOHN 3Heprun Mosekys. Ctpykrypa IIIID u meroasl ee onucanus (SHEPreTHYECKHE

KapThl U HEpreTudeckre npodwim). XumMudeckue GOpMbI U IIEPEX0JIbl MKy HUMH.
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TumnoBble 3a1a4u I 3a4eTa
1. HJ’I}I ABYX BCKTOPOB € U3BCCTHBIMH KOOpAWHATAMHU BBIYUCIIUTH UX MOAYJIH, CKAJIAPHOC IPOU3BCACHUC U BEJINYUHY

yIi1a MeXAY BEKTOpaMH.
2. ITIpeobpa3oBaTh BEKTOP-CTPOKY M BEKTOP-CTONOECI C 3aJaHHBIMH KOOPIMHATAMH IIOCPEACTBOM MAaTPUYHOTO
oreparopa.
4. BbIYUCIUTD BEPOSITHOCTh CIIOKHOTO COOBITHSL, €CIIM U3BECTHBI AMIUTUTYbI 3JIEMEHTAPHBIX COOBITHH.
5. OmpenenuTh, K KakoMy THITy YacTHIl (pepMHOH uin 6030H) U cucteM (pepMuOHHAs Wi 0030HHAs)) OTHOCUTCS
00BEKT (SIIpO, aTOM, MOJIEKYJIa, HOH).
6. BeIurcianTh CIMHOBOE KBAHTOBOE YHCJIO 110 MYJIBTHIIICTHOCTH.
7. OmpenenuTh OTHOCUTEIbHOE MOJOKEHHWE Ha DHEPreTHYeCKOM MIKalle Uil Ha0opa MOJEKYJ, HaXOASIMIMXCS B
M30JIMPOBAHHOM IOTEHLUAILHOM SIIIUKE B OJMHAKOBBIX YCIOBHUSIX.
8. CocTaBHUTh BOJIHOBYIO (DYHKIHUIO B Buje onpenenutens Crerepa Ui 3a1aHHOTO aTOMa, HOHA, MOJICKYJIBL.
10. IToctpouts JIMO B Buae JIKAO misa ykazaHHOW XMMHYECKOHW CBSI3M B 3aJaHHON MOJEKyJle. YKa3aTh THII
cummerpuu 310it JIMO (o-, Tt- uim J-).
11. Ykazats Me3oMepHbIe 3P GEKThl U UX THITHI 7151 321aHHON MOJICKYJIBI.
12. Jlns 3amaHHON MOJIEKYITBI C M3BECTHON MaTpuileii ko3 dumrenToB MO BBIYHCIUTH 3aps/Ibl ATOMOB H TTOPSIKA

CBsI3€H.
IToxka3aTenu u KPHUHTECPHUHA OLNCHUBAHUSN KOMHeTeHIII/Ii;I Ha pa3s/IMYHBIX 3Talnax ux
¢dopmupoBanus, onMcaHue MIKAJ ONEHUBAHMS
YpoBenb chopMHPOBAHHOCTH KOMIIETEHIIHIA
«MHUHUMAIBHBIA «MHUHUMANbHBIA «CpenHuii ypoBeHb» «BbICOKHIT YPOBEHb»
YPOBeHb YPOBEHbY (71-85 H6anioB) (86-100 6an10B)
He TOCTHTHYT» (50-70 6an10B)
(menee 50 6amn0B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cpopmuposarul. cpopmuposarbl. chopmuposarnbl. cpopmuposanbl.
3HaHUS OTCYTCTBYIOT, | ChopmupoBanbsl 0a3zoBbie | 3HAHUSA obmupHele, | 3HaHUA TBEpAbIE,

YMEHHS W HaBBIKH HE | CTPYKTYPHI 3HAHHH. CHUCTEMHEIE. apryMeHTHPOBAHHEIE,
c(OpMHUPOBaHBbI. YMeHus ¢parMeHTapHbl U | YMeHHUs HOCAT | BCECTOPOHHHUE.
HOCAT  PENPOAYKTUBHBIN | PENPONYKTUBHBIM YMmenus YCIIELIHO
XapaxTep. XapakTep, IPUMEHSIOTCS K | MPUMEHSIOTCS K PELICHHIO
HemoHCTpHpyeTCs PEIIEHHIO TUTOBBIX | KAK THIOBBIX, TaK W
HU3KUH YPOBEHb | 3a/laHuil. HECTaHIapTHBIX
CaMOCTOSITENIbHOCTH JemoHcTpupyercst TBOPUYECKHX 3aJaHUM.
MPaKTUYECKOI'O HABBIKA. JIOCTaTOYHBII ypoBeHb | JleMoHcTpupyeTcs
CaMOCTOSITEIBHOCTH BBICOKHUI YpOBEHb
YCTOWYUBOTO CaMOCTOSITEIbHOCTH,
MIPAKTUYECKOTO HABBIKA. BBICOKAsl  aJalTHBHOCTH
MIPAKTUYECKOTO HAaBBIKA
Onucanue KpuTepHeB OLICHUBAHUSA
OOGyuarontuiicst OO6yygarommiics OOGyuaronuiics OOGyuaronuiics
JIEMOHCTPHPYET: JEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:
- CyIIeCTBEHHBIE MPOOETHI | - 3HAHUS TEOPETHUYECKOrO | - 3HAaHHE W IOHHMAaHME | - TITyOOKHe, BCeCTOPOHHHE
B 3HaHMAX  y4yeOHOro | MaTepmana, OCHOBHBIX BOIIPOCOB | B apryMEHTHPOBAaHHBIE
MaTepHana; - HEIOJHBIE OTBETHl Ha | KOHTPOJIMPYeMOro o0bema | 3HaHMS MIPOrpaMMHOTO
- JIOITyCKAIOTCSL | OCHOBHBIE BOMPOCHI, | IPOrPaMMHOTO MaTepuana;
MPUHLUIAATbHBIE OIIUOKH B OTBETE, | Marepuana; - TOJHOE€ IOHUMAaHHE
OIMOKK NpU OTBETE Ha | HEIOCTATOYHOE - TBEpJIbIE 3HaHUs | CYIIHOCTU M B3aUMOCBSI3U
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OCHOBHBIE BOIIPOCHI, | MIOHUMaHHE CYIIHOCTH | TEOPETHYCCKOTO paccMaTpUBacMbIX
OTCYTCTBYET 3HAaHHWE U | WU3JIaraeMbIX BOIIPOCOB; Marepuana. MIPOIIECCOB ¥ SIBJICHUH,
IMOHHMAaHNeE OCHOBHBIX | - HEyBEpCHHBIC H | -CIIOCOOHOCTH TOYHOE 3HAHHE OCHOBHBIX
MOHATHH U KaTETOPHIA; HETOYHBIE OTBETHl Ha | YCTaHaBIWBAaTh M | MOHSITHH B pamKax
- HETIOHUMAaHHE CYIIHOCTH | JOTIOJHUTEIHHBIE 0OBSACHATD CBSI3b | 0OCY)KITAaeMBIX 3aaHHIA;
JIOTIOJTHHUTENBHBIX BOTIPOCEI; NpakTHKA W TEOpHH, | - CII0OCOOHOCTH
BOIIPOCOB B paMKax | - HEJIOCTaTOYHOE | BBIABIATH NPOTHBOPEUHS, | yCTAaHABIUBATH H
3aJaHUil; BIIAJICHUE JIATCPATYpoOH, | MPOOJeMbl W TEHACHIUH | OOBSCHITH CBS3b
- OTCYICTBHE YMCHHUS | PEKOMCHIOBAHHOU pa3BUTHS, MPAKTUKU U TCOPUH;
BBINOJIHATh MPAKTHYCCKHUE | MPOTpaMMOit - MPaBUJIBHEIC u| - JIOTHYECKU
3a7aHuUs, JUACLUAILINHEL KOHKpETHBIC, 03 TpyObIX | MOCIEIOBATEIBHBIC,
PeyCMOTPEHHBIE - yMmeHue 0e3 TpyOBIX | OMIHOOK, OTBETHI Ha | COJepIKaTeNbHbIC,
mpoTrpamMMoit OIIOOK peliaTh | MOCTABICHHBIC BOMPOCHL, KOHKpPETHBIC i
MCIUIIINHEL, MpaKTHYEeCKue  3aJaHusd, | - YMEHHE pemaTh | HCYCPIBIBAIOIIAE OTBETHI
- OTCYTCTBHE TOTOBHOCTH | KOTOpEIC clefyeT | MpakTHYeCKUE  3aJaHus, | Ha BCE 3aJaHUS, a TaKkKe
(ciocobHOCTH) K | BBIIIOJIHUT. KOTOpBIE CIIeZyeT | IOTIOJHUTEIHHBIC
IUCKYCCHH W HH3KYIO BBITIOJIHHUTE, BOTIPOCHI SK3aMEHATOpa;
CTENEHb KOHTAKTHOCTH. - BIAaJ€HHE OCHOBHOH | - yYMEHHE pemaThb

JUTEPaTypOH, MIPaKTUIECKUE 3aJaHuU;

PEKOMEHA0BaHHOI - cBOOOIHOE

porpaMMon HCIIOJIB30BAaHUE B OTBETAX

JUCHUIIINHBI; Ha BOHpOCI)I MaTepI/IaHOB

- HaJIMYHME COOCTBEHHOH | PEKOMCHIOBaHHOMN

00OCHOBAHHOH  ITO3MIIMHM | OCHOBHOI 31

1o 00CYyXTaeMbIM | JOTOJHUTEIHFHON

BOIIPOCAM. JTUTEPATYPHL.

Bo3MoxHEI

HE3HAYMUTEILHEIE

OTOBOPKH W HETOYHOCTH B

PacKpHITHI OTHEIBHBIX

IOJIO>KEHU I BOIIPOCOB,

MPUCYTCTBYET

HEYBEPEHHOCTh B OTBETAX.

Onenka Onenka Onenka Onenka
«HEYOBJIETBOPUTEIBHO | «yIOBJIETBOPHTEIBLHO» / «XOpPOIIO0Y» / «32aYTEHO» «OTJIMYHOY» / «32YTEHO»
» /HE 324TeHO0 «32YTEHO»
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3.

9. VYueGHOo-MeTOAMYeCKOEe M HHPOPMALMOHHOE O0ecTieueHue JUCITUILTUHBI (MOTY/JIs1)
Jlureparypa
a) OCHOBHAasI JTUTepaTypa:

1. Cmenanos, H. @. KBaHTOBasi MEXaHUKa U KBAHTOBAsI XMMHS | YICOHHUK M MIPAKTUKYM JUIS
akagemudeckoro OakamaBpuara / H. @. CrenanoB. — 2-¢ u3n., ucnp. u pom. — MockBa : M3narenscTBo
IOpaiir, 2019. — 441 c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-10665-7. — Tekcr :
aneKTpoHHbBIN // OOpa3oBarenbHas miatgopma Opaiit [caiit]. — URL: https://urait.ru/bcode/444811
(mara obpamenus: 30.04.2024).

Konvimun, M. B. KBanToBas mexaHuka : ydeOHoe mocobue mis By3oB/ U. B. KombiTuH. — Mocksa :
WznatensctBo HOpaiit, 2024. — 245 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-15459-7. —
Texcr : omnektpoHHbli //  OOpasoBarenpHas miarpopma  FOpaiit  [cakit]. —  URL:

https://urait.ru/bcode/544691 (nara obpaienus: 30.04.2024).

Epmaxkos, A. M. KBantoBass mexaHuka u kBaHToBas xuMmus. B 2 u. Yacte 1. KBantoBas mexaHuka :
y4eOHHMK M MpakTHKyM ans By3oB/ A. . EpmakoB. — Mocksa : WznatensctBo HOpaiit, 2024. —
183 c.— (Bwicmee oOpaszoBanue). — ISBN 978-5-534-00127-3. — TekcT : dSIEKTPOHHBIA //
OopasoBarenbHas wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538517 (nara oOparieHus:
30.04.2024).

4, Epmarxos, A. 1. KBantoBasi MexaHuka U kBaHtoBas xumus. B 2 4. Yacts 2. KBantoBas
XUMHSA : y9eOHUK U pakTHKyM st By30B / A. U. EpmakoB. — MockBa : M3parensctBo HOpaiit, 2024. —
402 c. — (Beicmiee o6OpazoBanme). — ISBN 978-5-534-00128-0. — Tekcr : dIeKTpOHHBIA //
OopasoBarenbHas miardpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538518 (nara obparieHus:
30.04.2024).

0) 10MOJIHUTE/ILHASA JIUTEPATypa
5. Arumes, A.IIl. OcHoBbl kBaHTOBOM MexaHUkH U SIMP-cnextpockonuu / A.ILl. Arumes,
W.II. llumkuna, M.A. ArumeBa; MunuctepctBo oOpasoBanusi W Hayku Poccun, ®enepanbHoe
roCy/IapcTBEHHOE  OIO/DKETHOE  00pa3oBaTelbHOE  YUPEKIEHHE BBICHIETO  MPOGECCHOHATBLHOTO
oOpazoBanus «Ka3aHCKMII HalMOHAJIBHBIA MCCIEAOBATEIbCKUN TEXHOJIOTMYECKUN YHUBEPCUTET». —
Kazann: Uznatenscteo KHUTY, 2013. — 107 c.: un., tadn., cxem. — Pexxum noctyma: mo MOJMMKCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=258680

6. Munkua B.U., Cumxun Bb.S., Munses P.M. Teopust ctpoeHust MosieKyJ (3JEKTPOHHBIE
00050ukn): Yueb. mocobue ajst yH-ToB. - M.: Beicui. mikona, 1979. - 407 c.
7. Emotun I1.B., KBantoBas mexanuka (¢ 3agauamu) / [Tog pen. H.H. boromto6oBa. - uzn. 2-

e, mepepad. - M.: DUBMATIIUT, 2000. - 304 c. - ISBN 5-9221-0077-7 - Tekcr: anexrponHsti / DbC
"KoncynbraHt cryaenta": [caiir]. - URL: http://www.studentlibrary.ru/book/ISBN5922100777.html

8. Kpamenunun, B.W. KBanToBast XuMusi 1 KBaHTOBasi MEXaHUKa B IPUMEHEHUU K 3a1a4aM /
B.W. Kpawenunun, E.I'. I'azenayp, JI.B. Ky3pmmuna. — KemepoBo: KemepoBckuil rocyaapcTBEHHBIN
YHUBEPCUTET, 2012. — 56 c. — Pexnm JIOCTYTIA: o ITOATIUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=232678.

9. Kpamenunun, B.M. Cummerpus B xumun / B.U. Kpamenunun, E.I'. 'azenayp,
JL.B. Ky3pmuna. — KemepoBo: KemepoBckuii rocynapctBeHHblid yauBepcuter, 2013. — 80 c. — Pexum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=232679

10. I'pomoga, E.}O. Ctpoenue aroma. Xumudeckas cBsizb / E.FO. I'pomoBa, JI.A. AnpmeTknHa,
I'.B. BynunopoBa; MunucrepctBo o0pazoBanuss U Hayku Poccum, denepanbHoe TocyaapcTBEHHOE
010 KeTHOE 00pa3oBaTeIbHOE YUYPEKIECHUE BBICIIEro oOpa3oBaHus «KazaHCKW HAIMOHAIBHBIN
MCCJIEI0BATENbCKUN TEXHOJIOTMYEeCKU yHUBepcuTeT». — Kazans: U3narenscto KHUTY, 2017. — 108 c.:
wi. — Pexxum nocrymna: mo nmoamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901.
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11. O6mass u Heopranmueckas xumusi / B.B. [leaucoB, B.M. Tamanos, W.A. Jlenncosa,
T.W. dpoBoBo3oBa; noa pen. B.B. Jlenucoa, B.M. TananoBa. — PoctoB-Ha-Jlony: M3maTenbcTBO
«Denukey, 2013. — 576 c.: un., cxem., Tabn. — (Beicuiee obpazoBanue). — PesxxuMm qocryma: mo moArmcKe.
— URL: http://biblioclub.ru/index.php?page=book&id=271598.

12. Jlyneiiko, T.I'. Mertononorudyeckuii Oazuc xumuu. Kak pemarorcss HaydHbIE 3a7auM:
Y4eOHHK C pe3yibTaTamMu aBTOpckux ucciemoBanmit / T.I'. Jlynmeiiko; MuHHCTEpCTBO 00pa3oBaHHS U
Hayku Poccuiickoit ®enepanmu, @DexepanbHoe TOCYAAPCTBEHHOE ABTOHOMHOE 00pa30BaTENbHOE
yapexaeHue Boiciiero oopasopanus «HOxHbIN QenepaabHblii YHUBEPCUTET», XUMUUICCKUNA (aKyIbTET. —
PoctoB-Ha-/lony; Taranpor: M3garenscTBo FOxHOTO enepansHoro ynusepcurera, 2018. — 447 c.: wi. —
Pexxum noctyna: mo nmoanucke. — URL: http://biblioclub.ru/index.php?page=book&id=499746
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- HeOOXOOMMBIH sl o0ecnmedyeHHs] MAAHHOW JMCIHILIHHBI

B) MporpaMMHoe odecrieueHue U UHTepHeT-pecypebl

KOMILVIEKT JIMIECH3UMOHHOI0 M CBOGOI{HO

PACIPOCTPAHSIEMOr0 MPOrPAMMHOIO OfecliedyeHnsi, B TOM 4YHcjie 0Te4eCTBEHHOT0 MPOM3BOACTBA, a TAKXKe

3JIEKTPOHHBbIE OUOIHOTEeYHBIE CHCTEMBI, ¢ KOTOpbIME Y COI'Y nMeercs aeficTBYIOIMii 10roBop:

Ne | HammeHnoBaHue Ne norosopa(nuenszus) CTtpaHa npou3BoOIHTE/b
n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products | CLHA
' (MPSA) or 04.2016r
9 Windows 10 Pro  for | Ne 4100072800 Microsoft Products | CIIIA
' Workstations (MPSA) or 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products | CIITA
' (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products | CHIA
' (MPSA) ot 04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
. Windows 7 Enterprise Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
3 Windows 7 Professional Ne 4100072800 Microsoft Products | CILHA
' (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft Products | CHIA
' (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft Products | CIIA
' (MPSA) ot 04.2016r
1 Office Standard 2010 Ne 4100072800 Microsoft Products | CIIA
' (MPSA) ot 04.2016r
12 Cucrema TectupoBaHus | Ned68 or  03.12.2013 HIT | Poccus
" | Sunrav WEB Class Cynrarynus P.T.(6eccpouno)
IIporpamMmHoe obecneuenue | Ne  CI/108  or  29.08.2017 | Poccus
1C: [pennpusrtue. | (MakcuMyM-codT) OECCPOUHO
13. | byxraarepckuit Vyer.
TunoBas xoHduryparmus 8
ceTeBasi Bepcus
Cucrema kommbroTepHoi | Jlutiensust FSF/Debian (CBo6oaHoe
14. | Bepctku MikTex MPOrpaMMHOE obecrieyeHue)
(OeccpouHo)
15. | Kasperksy Endpoint Security | do 22.01.2024 Poccus
IIporpammuoe oGecneuenue | CBoOOmHOE nporpammuoe | CIIA
16, | A1 penaktupoBanus | odecriedeHune(0eccpouHo)
xuMuueckux  Gopmyn  Isis
Draw
Cucrema noucka TekcToBeiX | Ne ot 22.01.2043 Poccus
17. | 3ammcTBOBaHUU (metictButenen mo 22.01.2025) ¢
«Anrtumaruat.BY3» OAO «Antu-ILtaruar
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[Iporpammuoe obGecnieuenne | NeKIT /108 ot 29.08.2017 ¢ OOO | Poccus
18. | 1C: [Ipeanpustue 8.3 | «MakcumyM»(6eccpodHO)
YrpasneHue Toprosiein
IIporpammuoe obGecneduerne | NeCJl./  Nel26., 01.07.2020r. | Poccus
19. | 1C:3apmmata  u  kaapel | KMAKCHMYM-
rOC.y4IpeKIeHuUs 8 CODT» b6eccpouHo
20. IIporpammuoe obGecnieduerne | NeCJl/76 01.03.2017r. | Poccus
1C:6r0mKer. «MakcuMyM-cohT» (6eccpodHO)
ABTOMaTU3UPOBaHHAL CBUIIETENBCTBO o | COIy
cucreMa «YOpaBJI€HHE — | FOCYJapCTBEHHOU perucrpanuu
21. | Hdexanat BPC» MIPOrpaMMBbl I ¢ 9BM
Ne2015611830 oT
06.02.2015r.(6eccpouno)
[Mporpamma anst 9BM «bank | Paspabotka COI'Y Ceuperenscto | COI'Y
BOIIPOCOB  UISI  KOHTPOJIA | O TOCYJApCTBEHHOW PETUCTPAIlUN
22. | 3HaHUI» MPOrpPaMMBbI TUTS OBM
Ne2015611829 ot  06.02.2015r.
(6eccpouno)
[Tnansr BO No2191-24, ot 12.01.2024 1. | Poccus
23. (Tex.momumepikka o 26.02.2025 r.)
000 JIMMUC
[Tnaner CITIO 12.01.2024 Ne2192-24 | Poccust
24, (moamucka H  OOHOBIICHUS  JIO
16.02.2025)
10O Jla6oparopuu MMUC Nell157-23 ot 29.03.2023 OOO | Poccus
25 (Hexanat, IIK, Bemomoctn, | IMMUC
TectupoBanue, WHTEpPHET
paciimpeHue u ap.)
2. VSDESK Ne 210406/01 ot 06.04.2021r. UII | Poccus
N,A.Cepreesuu
97 «l"amakTuka» OOO T'anaktuka UT morosop Ne | Poccus
120320/I/A ot 14.03.2022
DIRECTUM RX — Cucrema | OOO T'anaktuka UT porosop Ne | Poccus
28. | DIEKTPOHHOTO 120320/1/A ot 14.03.2022
JIOKyMEHT0000poTa
29 MOODLE Becrarnoe CIIA (becruiatHoOE
' POCCHIACKOE)
30 «["anaktuka PY3» Jlunensust 6eccpounas Poccus
31 JInyubI kabuHer | JlumeHnsus Geccpounas Poccus
aburtypueHTa
39 JIngyHbIf kabunet | Jlumensus 6eccpounas Poccus
" | crymenralcoTpyaHuka
OnextponHas  OuOnumoreka | https://dvs.rsl.ru Poccus
g | AMccepTamn u | Tpebyetcs perucrpanus B
aBTopepeparos  PI'B(DB]] | oubmamorexke COI'Y
PI'B)
34. | OBC"YHuBepcureTcKas https://biblioclub.ru Poccus
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oubmmorexa ONLINE" Tpebyercs perucrpanus
6ubnuorexe COI'Y
3bC «Hayumnas | http://elibrary.ru. Poccust
35 aneKkTpoHHass ~ Oubnmoreka | TpeOyercs perucTpaus
" | eLibrary.ru» 6ubmmoreke COI'Y
36 VuuBepcanpHas 0a3 mauHbx | https://dlib.eastview.com CIOA
" | East View
3BC «KoncynperanT | http://www.studentlibrary.ru Poccust
crynenta»  Cryaendeckas | TpeGyercs peructpanus
9MeKTpoHHAas OubnnoTeka no | oudbmmoreke COI'Y
g7 | MeRMIHHCKOMY "
(hapmarieBTUYECKOMY
00pazoBaHMIO, a TaKXe II0
€CTECTBEHHBIM W  TOYHBIM
HayKaM B LIEJIOM.
3BC «FOpaiim» - | www.biblio-online.ru Poccust
oOpa3oBarebHas cpena, | TpeOyercst peructpanus
BKIIIOYAIONIass BUPTyalbHBIH | Oubmmoteke COI'Y
YUTATBHBIA 321 y4eOHHKOB
38, y4eOHBIX nocoOwuit oT
aBTOPOB M3 BEIYIINX BY30B
Poccun o BCEM
HanpaBJICHUSIM u
CTIEIHATBHOCTSIM
39, KO3II (moMeH Ha sTHAEKCE) Bbecrmarnoe (mepeBeneH B pexum | Poccus
MPOCMOTpa)
40. | Pyclapn OecruiaTHOE Poccus
41. | ViPNet Poccust
42. | BKC OtxkpsiToe 10 OecrutatHOe

IIpodeccnonanbubie 0a3b1 JaHHBIX U1 UHTEpHET-pecypcesl:

IOP Institute of Physics

Institute of Physics — sto Benymiee Hay4dnoe
¢dm3ugeckoe cooduiecTBo. Ha caiite mpencTaBieHb!
pasienbl, MOCBAICHHBIE COOBITUSIM B 00J1aCTH
¢bu3uKy, myonuKanusiM, 00pa3oBaTebHBIM
pecypcam, KapbepHbIM BO3MOXKHOCTSIM,

MyJIBTUMEINA-pECypcam

http://www.iop.org/

JlaGoparopus reohu3n4ecKOro MOHUTOPHHTA
[Ceoduzmueckoii o6cepatopun "bopok" —
¢unmana Macturyta Qusuku 3eMiIn uMm.

O.10.1lImuara PAH]

http://geobrk.adm.yar.ru/

DOTOHUKA: HAYYHO-TEXHUYECKUH KypHAI

http://www.photonics.su/
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CHpaBO‘lHI/IKI/I 10 DJICKTPOHHBIM KOMIIOHCHTaAM

https://www.rlocman.ru/comp/sprav.html

Nano

https://nano.nature.com/

Hanorexnonorudeckoe coodmectso «Hanomerp»

http://www.nanometer.ru/

OnexkTpoHHass OuOMMOTEKa y4eOHBIX MaTepHajoB
110 XUMHHU

http://www.chem.msu.su/rus/elibrary/

Xwummaeckuit moptasr Chemport.ru

http://www.chemport.ru

Hayuno-nonynsipaslil xKypHan « XUMUs U KU3HbY»

https://www.hij.ru

Amnanurudeckas xumus. baza JaHHBIX

https://www.freechemistry.ru/

Mendeleev.info — o xuMuu U XUMHKAX

https://mendeleev.info/

DopMyNIbHBINA yKa3aTellb MpenapaTuBHbBIX
CHHTE30B OPTaHMYECKUX COCTUHEHHN

http://www.orgsyn.narod.ru/

Amnanurnyeckas xumus B Poccun

http://www.wssanalytchem.org/ default.aspx

32


https://www.rlocman.ru/comp/sprav.html
https://nano.nature.com/
http://www.nanometer.ru/
http://www.chem.msu.su/rus/elibrary/
http://www.chemport.ru/
https://www.hij.ru/
https://www.freechemistry.ru/
https://mendeleev.info/
http://www.orgsyn.narod.ru/
http://www.wssanalytchem.org/%20default.aspx

10. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue JTUCIUIIMHBI (MOTyJIs1)

HaumenoBanue mnoMemnieHuil A MPOBEIEHUS BCEX BUIOB Yy4eOHOMH
NESTeIbHOCTH, INPEAyCMOTPEHHOM Y4eOHBIM IIJJaHOM, B TOM YHCIIEe
IIOMEILIEHUsI AJI1 CaMOCTOSITENIbHOM paboOThl, C YKa3aHMEM IE€peuHs
OCHOBHOTO o0opynoBaHus, y4eOHO-HaTJISA AHbIX nocooui u
UCII0JIb3yEMOT'0 IIPOrPaMMHOT0 00ECIIeUeHHUs

Anpec
(MECTOIIOJI0KEHHE)
HOMENICHUN TS
MPOBEACHUS  BCEX
BUJIOB yaeOHOU
NEeSATEIbHOCTH,
MPEyCMOTPEHHOM

y4eOHBIM TUTAaHOM (B
cllyyae peaiu3aluu
oOpazoBarenbHON
MIPOrPaMMBbI B
CETEBOM dbopme
JOTIOJTHUTEIBHO
YKa3bIBACTCS
HAaUMEHOBAHHE
OpraHu3aIui, c
KOTOPOM  3aKIIFOUYEH
JIOTOBOD)

VY4eOHble ayIUTOPUM JJIs TPOBEIACHUS 3aHATHH JIEKIMOHHOTO THIIA,
CEMHUHAPCKOr0  TUMA, KYypCOBOTO  IPOSKTHPOBAHHS  (BBIIOJIHEHHUS
KYpCOBBIX pa0OT), TPYNIOBBIX M HHIUBUAYAIbHBIX KOHCYJIbTAIIHA,
TEKyIIero KOHTPOJII W NPOMEXKYTOYHOH aTTeCTalH, a TaKKe
CaMOCTOSITENTbHONW paboThl 00yUYaAIOMIMXCS: TPENnoJaBaTeIbCKUI CTOI,
CTYJI, CTOJIBI U CTYJIbSI ISl O0y4Jaromuxcs, kadepa.

Oo6opynoBanue: IIpoekrop Epson EB — 735Fi. KomriekT mocraBku:
(KkpermieHHe JUIS TPOEKTOpa, IIHYP MUTAHUS IPOEKTOpa, MarHUTHO-
MapkepHas jgocka — lmt, Hoyroyk  «AMCHDJITEXHO» - lmt
C IPOrpaMMHBIM 00€CIIeYeHHEM, BBIXO/IOM B CeTh VIHTEpHET U 10CTyIOM
B JIEKTPOHHYIO HH(OpMaLIMOHHO-00pa3oBaTesbHyto cpeny COI'Y.
[Tporpammuoe obecnieuenue: Windows 7 Professional, Office Standard
2016, Cucrema TtectupoBanus Sunrav  WEB Class, Cucrema
KOMITBIOTEPHON ~ BEPCTKH MikTex, Kasperksy Endpoint Security,
[TporpammHoOe oOecrieueHue Al PEIAKTUPOBAHHS XHUMUYECKHX (hopmy
Isis  Draw, Cucrema  moucka  TEKCTOBBIX  3aWMCTBOBaHUIl
«Antumnarnat.BY3», Ilporpamma ans OBM  «bank BompocoB s
KOHTpoJs 3HaHui», VSDESK, Yenyru cBsizu (ocTymn K ceTH MHTEPHET),
MOODLE, Jluunbiii kabuner cryaenta/cotpyanuka, KOII (momen Ha
saaekce), Pycl'apn, ViIPNet

Poccuiickas
®denepanus, 362025,
PecniyOnuka
Cesepnass Ocertust —
Ananws,

ropoa BnanukaBkas,
yi1. Baryruna,

nom 44-46, yueOHbIN
kopiryc Ne 7,

aya. Ne 604

VYdeOHbIE ayTUTOPUM JJIsl TPOBEIACHUS 3aHATHH JIEKIMOHHOTO THIIA,
CEMHUHApCKOr0  THUMA, KypCOBOTO IPOEKTUPOBAHUS  (BBIIOJIHEHUS
KYpCOBBIX pa0OT), TPYNIOBBIX H WHIUBUAYAIBHBIX KOHCYJIbTAIIHIA,
TEKyLIero KOHTPOJS M MPOMEKYTOYHOW aTTecTallud, a TaKke
CaMOCTOSITENIbHOW paboThl 00y4aromMXCsl: IpPenoJaBaTeIbCKU CTOI,
CTYJI, CTOJIBI U CTYJbS JJIs1 O0yJaromuXcs.

Ob6opynoBanue: VIHTepakTUBHOE  MYJIbTUMEAMIHOE 0OOpYyAOBaHUE
(ocka, TPOEKTOp), TEPCOHAIBHBIA KOMIIBIOTEp B KOMIUIEKTE C
MPOTPaMMHBIM 00€CTIeYeHHEM, BBIXOJIOM B ceTh VHTEpHET U JOCTYIoOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa3oBarenbHyto cpeny COI'Y.
[Mporpammuoe obecrneuenne: Windows 7 Professional, Office Standard
2016, Cucrema tectupoBanus Sunrav  WEB Class, Cucrema

Poccuiickas
®enepanust, 362025,
PecniyOnuka
Cesepnas Ocetust —
Ananms,

ropoa BrnanukaBkas,
yi1. BaryruHa,

oM 44-46, yueOHbIH
kopiryc Ne 7,

aya. Ne 603
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KOMITBIOTEPHOH BEPCTKH MikTex, Kasperksy Endpoint Security,
[IporpammHoe oOecrieueHHe A PEIAKTUPOBAHHUS XMUMUYECKHX (popmyi
Isis  Draw, Cucrema  TOHCKa  TEKCTOBBIX  3aMMCTBOBaHHI
«Antumnaruat.BY3y», Ilporpamma mns OBM  «bank BompocoB s
koHTpoJis 3HaHu», VSDESK, Ycmyru cBsizu (IOCTyIl K CeTH UHTEPHET),
MOODLE, Jluunbiii kabuner cryaenta/cotpyanuka, KOII (momen Ha
suaekce), Pyclapa, ViPNet

JlabopaTtopuss OpraHuveckodl XHMHMH Ui TPOBEJICHUS HAYYHO-
HCCIIEIOBATENBCKON paboThl, KYpCOBOTO MPOEKTUPOBAHMSI, BBIIIOJIHEHUS
BBINTYCKHBIX KBATH(PHUKAITMOHHBIX Pa0OT, TPYIIIOBBIX W WHIUBHYaTbHBIX
KOHCYJIbTAIlMil: MpPernoaaBaTeIbCKU CTOJ, CTYJ, CTOJBl U CTYNbS IS
00yJaroIuXxcs.

Ob6opynoBanue: IlepcoHanbHBIE ~ KOMIBIOTEp B KOMIUIEKTE  C
MIPOrPaMMHBIM 00€CIIEYCHUEM, BBIXOIOM B CeTh HTEpPHET U JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpeny COI'Y,
WNuTepakTiiBHOE  MylIbTUMEAWitHOE  oOopynoBanue  (Jlocka
IB82,IIpoektop Aser U5200

[Tporpammuoe obecmieuenue: [Iporpammuoe obecmeuenue: Windows 7
Professional, Office Standard 2016, Cucrema TectupoBanus Sunrav WEB
Class, Cucrema kommbtotepHoii Bepctkun MikTex, Kasperksy Endpoint
Security, IIporpamMmmHOe obecrieueH e s PEIAKTHPOBAHUS XMMUYECKUX
dopmyn Isis Draw, Cucrema moOuCKa TEKCTOBBIX 3aMMCTBOBAHUI
«Antumnaruar.BY3y», Ilporpamma st OBM  «baHk BompocoB s
KoHTpoJs 3HaHui», VSDESK, Yenyru cBsizu (mocTym K ceTd MHTEPHET),
MOODLE, Jluunslii xabuner cryaenta/corpynnuka, KOII (momen Ha
suaekce), Pyclapna, ViPNet

JIaboparopuoe obopynosanue: lllkad BeITSKHOM ¢ monBogoM Boasl 11IB
HBK O900IIVIACT+ ¢ caHTeXHHUKOMI 2mr. Becbl nmaboparopHbie
anektponusie BM5101 — 1 mr. Cymmnssbii mkad LOIP LF-120/300-
VS1 (440x465x430mmMm, 300 C, Bentunstop — lmr. pH-merp 150 MU - 1
mr, Memanka  MarHutHas ~C  [OAOTPEBOM U IU(POBBIM
tepmoperynaropom Heidolf — 2 mr. Pedpakromerp MPD-45462M (c
mojacBeTKoW u jom. mkanod) — 1 mT. KoHAyKTOMETp MOpTaTUBHBIM
OHAUS ST300C-B — 1 mwir., Poranmonnsiii ucnapurens Hei-VAP Value
lmr., HarpeBatenpnas mniura ES-H3040 -lmT. MemOpaHHBIN
BakyyMmHbIi Hacoc KNFN 842.3 FT.18n — lmr.

FOX

Poccuiickas
Oenepanus, 362025,
Pecniybnuka
CeBepnasa Ocetus —
Ananws,

ropoa Bnanukaskas,
yn. Baryruna, agom
44-46,

yueOHbI Kopriyc Ne
7,

aya. Ne 110

JlabopaTtopuss Pusuveckoi, KOJUIOWAHOH XHUMMHU Uil MPOBEACHUS
3aHSATUA CEMUHApPCKOro THMa, J1a0OpaTOPHBIX 3aHITHH, KypCOBOTO
MPOEKTUPOBAaHMs  (BBIMIOJHEHHsS] KYpPCOBBIX paboOT), TPYNNOBBIX U
WHJIMBUIYAIbHBIX KOHCYJIbTAIlMHA, a TakKXKe CaMOCTOSTEIbHON paboThI
oOyJaronuxcsi:

MpenojaBaTeIbCKUi CTOJ, CTYJ, CTOJbl M CTYJdbs Ul OOy4aroluxcs,
nabopaToOpHBIE CTOJBI, KJIACCHAS I0CKA.

Ob6opynoBanue: IlepcoHanmbHBIE ~ KOMIIBIOTEp B KOMIUIEKTE C
MPOrPaMMHBIM 00€CIIeYeHHEM, BBIXOIOM B CeTh HTEpHET U JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbhyto cpeny COI'Y,
IIpoekrop Epson EB-735Fi Kowmmiuekt mnoctaBku (KperieHUE IS
MPOEKTOpa, THYP MUTaHUsA) — 11IT.,

Hoyt6yxk Iponssoaurens OO0 "AUCUDJIITEXHO" — 1mr.,
[Tporpammuoe obecmeuenue: [Iporpammuoe obecmeuenme: Windows 7
Professional, Office Standard 2016, Cucrema tectupoBanust Sunrav WEB
Class, Cuctema kommbrotepHoii Bepctkun MikTex, Kasperksy Endpoint

Poccuiickas
Oenepanust, 362025,
Pecniybnuka
Cesepnast Ocetust —
Ananus,

ropon Bianukaskas,
yi1. Baryruna, nom
44-46,

yueOHbI Kopmyc No
7,

aya. Ne 114
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Security, ITporpammHOe obecrieueHue s PEIAKTUPOBAHUS XMMUYIECKUX
dopmyn Isis Draw, Cucrema moOUCKa TEKCTOBBIX 3aMMCTBOBAHUMN
«Antumiaruar.BY3y», Ilporpamma nns 9BM  «bank BompocoB s
KoHTpoJs 3HaHui», VSDESK, Yenyru cBs3u (nocTym K ceTd MHTEPHET),
MOODLE, Jlnunplii xkabuneT cryaeHTa/corpyanuka, KOII (momen Ha
suaekce), Pyclapa, ViPNet

JlabopaTopHoe obopynoBanue: : [lIkad BeITsDKHOMN ¢ ToaBO0M BOobI [1IB
HBK 900IIUIACT+ c¢ cantexHukoi — lmT.,Y4eOHO-1a00paTOpHBIN
koMiuiekc "dusnueckasa U KkowiouaHasg xuMus'" — 1 mr.

[leur mydenpuas DOKIIC-10 — 1 mr. Hedemomerp «HOM»-1 mT.
Konnykromerp «9Qxcnept -002-6H» -1mt. JlabopaTopHblii noHomep «M-
510»-1 mr.  pH-merp-mummuBonsT™MeTp  «pH-150MU»-2  mT.
Pedpakromerp «MPD-454y - lmr. Memanka marautHas «[13-6110» c
nogorpeBom-2 mT. Poromerp 30M3 KODK-3-01 - 1 mr. Muxpockon
OuHOKYIApHBIN "Mukmen-1"- 1 mr. Ananuzatop «®mroopar 02-2M» - 1
mr. bans BomsHas gByxmectHas UT-4302E ULAB — 1 mr.
Cnektpodoromerp I13-5300BU — 1 mr. HarpeBatenbnas miurta ES-
H3040 — 1 mr. Lenrpudyra Tagler nacrompHas mabopaTopHas
meaunuHckas mo TY — 1 wr. [onsipumerp kpyrooit CM-3 -lmr. Becs
ananutudyeckue SHINKO HT 84RCE — 1 wt. Becsl Texunueckue M-ER —
3 mrr. CymmneHbiid mkad H1C-80-01-CITY — 1 mir.

JlaGopatopusi ~ PHU3UKO-XMMHUYECKHX  MeTOJ0B  HCCJIeI0BaHMS,
KYpPCOBOTO MPOEKTUPOBAHUS, BBIMOJIHEHUS MAarucTepCcerx AHCCepTalluii,
BBIITYCKHBIX KBAJIM(UKAIIMOHHBIX PadOT, TPYNIOBBIX M WHAMBUIYATbHBIX
KOHCYJIbTAIMi: MPErnoAaBaTeIbCKU CTOJ, CTYJ, CTOJBl U CTYNbS IS
00yJaromuxcs.

Ob6opynoBanue: IlepcoHanbHBIE ~ KOMIBIOTEp B KOMIUIEKTE  C
MIPOrPaMMHBIM O00OECIIEYCHHEM, BBIXOJIOM B ceTh VHTEpHET U JIOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa3oBarenbHyto cpeny COI'Y,
[Tpoextop Epson EB-735F1 KowmruiekT moctaBku (KperuieHHe st
MIPOEKTOpa, IMIHYp MUTAHUs) — 111T.,

Hoy16yk ITponssoaurens 000 "AMCUSJITEXHO" — luir.,
[Tporpammuoe obecneuenue: IIporpammuoe obecreuenue: Windows 7
Professional, Office Standard 2016, Cucrema TectupoBanus Sunrav WEB
Class, Cuctema xommbiotepHoii Bepctku MikTex, Kasperksy Endpoint
Security, ITporpamMHOe obecrieyeHUe AJsl PEIaKTUPOBAHHS XUMUYECKHX
dopmyn Isis Draw, Cucrema mOWCKa TEKCTOBBIX 3aMMCTBOBAHHM
«Antumnarnat.BY3», Ilporpamma ams OBM  «bank BompocoB s
KoHTpoJs 3HaHui», VSDESK, Yenyru cBsizu (IocTym K ceTH MHTEPHET),
MOODLE, JIuunsiii xabuHer cryaeHta/coTpynnuka, KOII (momen Ha
suaekce), Pyclapna, ViPNet

JIaGoparopHoe ob6opyanoBanue: doTokonopumerp ¢ HaOOPOM KIOBET
K®K-3-01, 30M3 ¢ naGopom kroBeT — lmr, Becwl sabopaTopHbie
anexktponHsle BM5101 — 1 mt., Becet ananutuuyeckue SHINKO HT
84RCE c¢ mnoepkoir — lmr., pH-merp 150 MU — 1 mr., Memanka
MarHuTHasi C MOJOTpeBOM M IHU(POBBHIM TepMoperyiasTopoM Kommiekrt
Heidolf — 1 wt. Pedpaktomerp UP®-45462M (¢ moacBETKOW W [OII.
mkanoi) — 1 mwr. UV-1650PC UV-VISIBLE SPECTROPHOTOMETER
(SHIMADZU) CnektpodoTOMETp BHAMMOW 00JACTH C MPOTPAMMHBIM
obecnieyenueM -1 ., Konnykromerp noprarusueiii OHAUS ST300C-B
— 1 wr., HarpeBarensHas mmta ES-H3040 -1mrt., YcranoBka "BiolLogic
Science Instruments SP-50" ¢ waGopoMm 3mekTposoB (DIEKTpOJIbI

Poccuiickas

Oenepanus, 362025,

PecniyOnuka

Cesepnass Ocertust —

Ananws,

ropoa BnanukaBkas,
yn. Baryruna, agom

44-46,

yueOHbI Kopryc Ne

7,
aya. Ne 318
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pabouune: TUIAaTHHOBBIM,
XJIopcepeOpssHHBIN)— 1 mT

CTEKJIOTPAaUTTOBBIN, DJEKTPOJ CpPaBHEHUS

JlaGoparopusi TOHKOro OpPraHM4YecKoOro CHUHTe3a I MPOBEACHUS
HAYYHO-HMCCIIEOBATENbCKONH  pabOThI, KypCOBOTO  IPOEKTHUPOBAHMA,
BBITOJIHEHUS BBITYCKHBIX KBAIM(UKAIMOHHBIX pPadOT, TPYIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTALWI: MPENnoJaBaTeIbCKUi CTOJ, CTYI, CTOJIBI
U CTYJIbS ISl O0YYarOIIUXCS.

Ob6opynoBanue:  IlepcoHaNbHBI ~ KOMIIBIOTEp B KOMIUIEKTE €
MPOrpaMMHBIM O00OECIIEYCHHEM, BBIXOJIOM B ceTh VHTEpHET U JOCTYIOM B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa3oBaTenbHyo cpexy COI'Y
ITporpammuoe obecmeuenue: IIporpammuoe obecmeucnme: Windows 7
Professional, Office Standard 2016, Cuctema TectupoBanus Sunrav WEB
Class, Cucrema xommbroteproii Bepctku MikTex, Kasperksy Endpoint
Security, IIporpamMmMHoe obecrieueHHe I PEIAKTUPOBAHUS XUMUYCCKHX
dopmyn Isis Draw, Cucrema mOHCKa TEKCTOBBIX 3aMMCTBOBAHHI
«Antumnaruat.BY3», Ilporpamma ans OBM  «bank BompocoB s
KoHTpoJs 3HaHuit»y, VSDESK, Ycnyru cBs3u (qocTynm K ceTd MHTEPHET),
MOODLE, Jluunsiii kabuner cryaenta/cotrpyanuka, KOII (momen Ha
sHaekce), Pycl'apn, ViPNet

Jlaboparoproe obopymnoBanue: [1Ikad BBHITSHKHON IEIEHOMETAIUTHYSCKUAN
JIAB-M IIIB ME- 3mr. Xpomaro-macc-criektpomerp ThermoScientific —
lmT. Peaktop mist doroxummueckoro cuuTteda Lucent360 Advanced
package, HepatoChem — lmr. Becol ananutnuyeckne A&D HR-150 AZG
(152r, 0,1 mr, aBrokanuOpoBka) (¢ nosepkoit) — lmr. pH-merp 150 MU —
1 mr. Memanka MarHuTHas C TOJOTPEBOM M IH(POBBIM
tepmoperyistopom  Kommuiekr  Heidolf 4 . PoTanuoHHBIN
ucmaputens Hei-VAP Value — 3mt., HarpeBarensnas mura ES-H3040 -
2mr. xad cymmnbsabii koHBeKHOHHBIH [1IC-40-01 — lmT. Bakyywm-
cyunmuibHbiil mkad CIIT-200 — lmr. HupkynsauuoHHBIA OXJIaAUTENb
Huber KISS K25 — lmt. MemOpannblii BakyymHbiii Hacoc KNFN 842.3
FT.18n — lwr. YacrotHelii mpeobpazosarens Altivar ATV310HU30N4E
— lmrr. Ucrounuk G6ecniepedoitnoro mutanus APC by Schneider Electric
Smart-UPS SRT 6000VA R — lmrt. Komnencorpagp OH 814 — lmrt.
[TorenmmocTar SP 50 — lmr. [leus mydensras CHOJI — 1.

CeBepnasa Ocetus —
Ananws,

ropon Branukaskas,
yn. Baryruna, aom
44-46,

yueOHbIil Kopmyc Ne
7,

aya. Ne 608

KomnbrorepHsbliii kiaacc:

MPETOIaBaTeIbCKUI CTOJ, CTYJ, CTOJBI U CTYJbS ISl OOyYaroIIuXcs,
KJIaCCHAas JI0CKa.

Ob6opynoBanue: VIHTepakTHBHOE MyJIbTUMEAMIHOE 00OpyaOBaHUE
(ocka, TPOEKTOp), KOMIIBIOTEPHI Ui KOMIIBIOTEPHOIO Kiacca B
KOMILIEKTE - C TIPOTPaMMHBIM OOecrieueHHeM, BBIXO/IOM B ceTh MHTepHeT
U JIOCTYIIOM B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00Pa30BaTEeNbHYIO CPEIy
COI'Y. OOnyuyarenb-pelUpPKYyJIATOpP  BO3AyXa  yiabTpaduOIETOBBIN
6akrepunuaasiii OPYB-3-5-"KPOHT"- 1 mrt.

[Mporpammuoe obecneuenne: Windows 7 Professional, Office Standard
2016, Cucrema TtectupoBanus Sunrav  WEB Class, Cucrema
kommbioTepHoii  BepcTku  MikTex, Kasperksy Endpoint Security,
[IporpammHoe oOecrieueHHe Al PEIAKTUPOBAHUS XMMUYECKHX (opmMyi
Isis Draw, Cucrema IMOMCKa TEKCTOBBIX 3aMMCTBOBaHUM
«AHntumnarnat.BY3», Ilporpamma mns OBM  «bank BompocoB uist
KoHTpoJs 3HaHu», VSDESK, Yenyru cBsizu (mocTym K ceTH MHTEPHET),
MOODLE, Jluunsiii xabuHer cryaeHrta/coTpynnuka, KOII (momen Ha
suaekce), Pyclapa, ViPNet.

Poccuiickas
®denepanms, 362025,
Pecriy0mnuka
Cesepnas Ocetust —
Ananus,

ropon Bianukaskas,
yi. Baryruna, nom
44-46, yueOHbIN
kopnyc Ne 7, aya. Ne
602
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bubiuoreka, B TOM 4HcCJIe YMTAJBHBIA 3aJ1: CTOJBI U CTYJbi IJIA
o0yJaromuxcs;  KOMIIBIOTEpPl B KOMIUIEKTE C  NPOTPAaMMHBIM
oOecriedeHrneM, BBIXOJOM B CeTh MIHTEPHET M IOCTYIIOM B 3JICKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHy0 cpeny COI'Y.

ITporpammuoe obecreuenne: Windows 7 Professional, Office Standard
2016, Cucrema TtectupoBanus Sunrav  WEB Class, Cucrema
KOMIIBIOTEPHOH BEPCTKH MikTex, Kasperksy Endpoint Security,
[Iporpammuoe oOecrieueHue Al PEAAKTUPOBAHHUS XMUMUYECKHX (popmy
Isis  Draw, Cucrema  TOHCKa  TEKCTOBBIX  3aMMCTBOBaHHI
«AHntumnaruat.BY3», Ilporpamma ans OBM  «bank BompocoB s
KoHTpoJis 3HaHuY», VSDESK, Ycmyru cBsizu (IOCTYIl K CeTH UHTEPHET),
MOODLE, Jluunbiii xabuner cryaenrta/cotrpyanuka, KOII (momen Ha
sauaekce), Pycl'apn, ViPNet.

Poccuiickas
®enepanust, 362025,
PecmyGnuka
Cesepnas Ocetust —
Ananus, T.
BnanukaBkas,
Leperenn/BaryTuHa,
n.16/19

IMomemennst A1 XpaHeHMs] U NMPOPUIAKTHYECKOr0 O00CTYKUBAHUSA
yueOHOro 000pya0BaHust

O6opynoBanue: crenuaIn3upOBaHHasT MeOemb, CTEIUIAXH JUIsl XpaHEHUs
y4eOHOro 000pyA0BaHNUS;

HoytOyk Acer Aspire ¢ mporpaMMHBIM OOECHEYCHHEM M BBIXOJOM B
WHTEepHET U JIOKAIBbHYIO CETh, JIOCTYIIOM K HH(POPMALMOHHBIM pecypcam,
AJIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTEIBHON Cpelie YHUBEPCHUTETA, K
0a3aM JaHHBIX ¥ HHPOPMALIMOHHO-CIIPABOYHBIM CUCTEMaM.

CrnenanbHble MHCTPYMEHTHI, TEXHUYECKasl JOKYMEHTAIMsI U WHBEHTAPh
U1 00CTy)KUBaHusl yueOHOro 000pyI0BaHusl.

Poccuiickas
Oenepanus, 362025,
PecniyOnuka
Cesepnas Ocertust —
Ananws,

ropoa BranukaBkas,
yn. Baryruna, gom
44-46, yueOHBIN
kopiryc Ne 7, ayn. Ne
607A
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