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Pabouasi mporpaMma cCOCTaB/ieHa Ha OCHOBAHWMM YyueOHOrO TulaHa OCHOBHOMU
ripodeccroHanbHOM 06pa3oBarenbHOM rporpaMmMbl 23.03.03 OKcriTyaTalusi TpPaHCIIOPTHO-
TEXHOJIOTUUECKUX MalllMH U KOMIUIeKCOB Tipoduab CepBHUC TPaHCIOPTHBIX U
TeXHOJIOTUUECKUX MallliH W o0opygoBaHus (HedTenoObiua), 0700peHHOr0 yueHbIM
coBetoM bupckoro dbunuana YPpumMckoro yHHUBepcUTeTa HayKU U T€XHOIOTHH (TTPOTOKO/
Ne7 ot 27.02.2026 ) 1 yTBep>KJjleHHOT0 AvpeKkTopoM bupckoro dunumana 27.02.2026.

3aB.kadeapori Kadeapbl OHMOMOTMM, 3KOJOTHM W _noonucaHo DIIIT Onuna C.A.
XUMWM  (HaumeHogaHue  Kachedpbl  paspabomuuka

npoz2pammbl)

Pa3paboTurK Mporpammbl noonucavo JIIIT Bensickas ULA.
PykoBoguTe/b 06pa3oBaTeIbHOM MPOrpamMMbl noonucaxo ST benasckas NLA.




1. Henp pucuumiuebl. [lepeyeHb NMyIaHUPYeMBIX pe3y/IbTaTOB O0ydeHHsT IO
AUCLIUI/IMHE, COOTHECEHHBIX C MJ/IAaHUPYeMbIMHU pe3y/IbTaTaMH OCBO€HMSI OCHOBHOM
npodeccnoHaTbHON 00pa3oBaTe/IbHOM MPOrPaMMbI

1.1. Iles1b AUCHUIIMHBI

Llens wW3ydyeHWs AWCIMIUIMHBL (HOpPMHMpOBaHME KOMILIEKCA 3HAaHW, yMeHWW W BIaJieHUd o
XUMHMUECKUX TOHSITUSIX, 3aKOHAX, TEOPUSX CIIOCOOCTBYIOIIMX MUCC/IEJOBAHUIO OKPYIKAIOIIeH cpenpbl s
BBISIBJIEHUSI €e BO3MO)KHOCTEM ¥ PpecypcoB, TIPUHSITUIO HECTaHJAPTHBIX DEIIeHWA U pa3pelieHHIo
Tpo0/IEMHBIX CUTYALIUH.

1.2. IlepeueHsb MJIAHUPYEMBIX Pe3y/IGTAaTOB 00yUeHHUsI M0 AUCLUILINHE, COOTHECEHHBIX C
IJIAHUPYEeMBbIMH pe3y/IbTaTaMH 0CBOeHHUsI 0CHOBHOM npogdeccuoHaIbHOM 00pa3oBaTe/IbHOM
NMpOrpaMmsbI

Tabnuiia 1. — Pe3ybTaThl 00yUeHUs 110 JUCLUATUTHE

[TnaHupyemsble pe3y/bTaTbl 0CBOEHUS
OCHOBHOM npodeccroHa/IbHON
oOpa3oBaTeIbHOM TIPOTPaMMBI
(KoMITeTeHIIMM, 3aKperyIeHHbIe 3a
JIWCLIATIIMHOMN)

KO/,
KOMITeTeH
LUu

HaliMeHOBaHIe
KOMIIeTEeHIIMH

Ko v HauMeHOBaHKe MHAWKATOpa JOCTXKeHUs] KOMITeTeHLIUH,
3aKperuIeHHOT 0 3a JUCLATIIMHOMN

OIIK-1

CriocobeH pyUMeHsITh
eCTeCTBeHHOHAyUHbIe U
o011[eMHKeHepHbIe 3HaHUS,
METO/jbl MaTeMaTHueCKOTO
aHa/M3a ¥ MOJe/TMpOBaHMUsI
B ripoeccroHaNbHOM
JesITe/IbHOCTH

OIIK-1.1. AHanu3upyeT MeToZbl MaTeMaTU4eCKOro aHa/ivi3a U
MO/Ie/IMpPOBaHus B PO(eCCUOHA/IbHOM /1eATeIbHOCTH

OITK-1.2. OnpepensieT CriocoObl MPUMeHEHUST
eCTeCTBeHHOHAYUYHBIX U 001I[eMH)KeHePHbIX 3HAaHUM, METOZIOB
MaTeMaTHUUeCKOro aHajiu3a U MO/le/IMPOBaHUs B
npodecCUOHa/bHOM JIeATeIbHOCTH

OIIK-1.3. [JeMoHCTpUpYyeT BJiaJieHUe eCTeCTBeHHOHAYYHbIMU U
00IIIeMH)KeHEePHbIMY 3HAHUSIMU, METOJJAMUA MaTeMaTHyeCKOTo
aHanM3a ¥ MOjle/TMPOBaHUs B ITpodeccruoHaIbHOM
JleaTeIbHOCTH

2. CTpyKTypa ¥ TPyA0eMKOCTb U CL{UIL/IUHbI

OObijasi TpymoeMKoCTh (00beM) AWCLUIUIMHBI COCTaB/sieT 3 3aueTHble eAuHULBI (3.e.), 108
aKaZileMMueCKUX 4acoB.

Tabnuiia 2 — O6beM AUCIUTIIMHBI

o Bcero, KonuuecTBo yacos B
Bugpbl yuebHoM paboThl
4yacoB ceccum
OO0111as1 TPYZI0EMKOCTh IUCLIATITMHBI 108 4 ceccusi - 108

KoHTakTHast pabora o6yuaroiuxcs ¢ npernozaBaTesieM 1o 12
BU/IaM YUeOHBIX 3aHATUHN (BCETO)

4 ceccud - 12

B TOM 4HCJIe:

JIEKIUHU

N

4 ceccuda - 4

71abopaTopHbIe 3aHATHS

N

4 ceccus - 4




o Bcero, KonmuecTBo yacoB B

Bugpl yueOHOM paboThI
4yacoB ceccuu

MpaKTUUeCKHe 3aHATUSA 4 4 ceccus - 4
Ipyrue Buap pabot B cooTBeTCTBUU C YTI:
KOHTpOJIbHasi paboTa 0
KOHCY/TbTalluu 0
CamocTosiTenibHast paboTa 06y4Jaromuxcst (BCero) 96 4 ceccusi - 96
N3 Hux:
KOHTPOJIb 0
OKP:
3auem 0.2 4 ceccusi - 1
3auem c oyeHKoll 0
Kypcogas paboma (npoekm) 0
5K3aMeH 0

3 Copep)xaHue JUCLUTN/IMHBI

Tabmuria 3 — CogepykaHye JUCLATUTAHBI

Ne |Pa3gen (TeMa) AMCLIMIUIUHBI

Bunpbl fesarenibHOCTH

dopmMa TeKyl1Lero

n/n KOHTPOJIS
Jlek, |JIa6, |, |3u, |CPC, p
1eBaeMOCTU
yac. |wac. wac. |uac. |uac. |YCEBAEMOC
2 Kypc / 4 ceccus
1 | OG61as xumust
2 | ATOMHO-MOJIEKY/ISIDHOE yUeHue. 2 6 TectuposaHue,
CemuHap
ATOMHO-MOJIeKy/isipHOe yueHue. CTpoeHue
Bell[eCTBa, epruoiuyecKasi CUCTema.
3 | XumMnueckast CBSA3b 2 2 12 CemuHap,
TectrpoBaHue
Xumnueckasi cBsi3b. Crioco0b1 06pa3oBaHUs
XUMHYECKOM CBSI3U
4 | OCHOBBI XMMWU PacTBOPOB 2 12 TecTtrpoBanue,

VicTvHHBIE pacTBOPBI; NPOLIECCHI,
comnpoBoykaatoiye ux obpazosanue. Kparkas
XapaKTepuCTHKa Me>XMOJIEKYJISIPHBIX
B3aMMO/ieCTBHUI B pacTBopax. BosHble,
HeBOZIHble 1 CMellaHHble PaCTBOPHI.
ConbBartsl, conbBaTalys. HacklijeHHbIe,
HeHacChIlL|eHHbIe [1epechIllieHHble PaCTBOPSI.
BnusiHve Ha pacTBOPUMOCTb TIPUPO/IbI
BellleCTB, TeMIIepaTyphbl, JaB/eHUs], HaTMUUs
JPyTUX BelllecTB. PacTBOPHI 3/1€KTPOJIUTOB

Pemenue 3amau

5 | OKuCIUTeNbHO-BOCCTBHOBUTE/ILHBIE PeaKLIuU

OOMeHHbIe ¥ OKUC/IUTeTLHO-
BOCCTAdHOBUTEJ/IbHBIE peaKLIWH. CrereHb

14 TectupoBanue,
CemuHap




OKHC/IeHusl. BakHellllve OKUC/IUTEeNN U
BOCCTaHOBUTEIU. OKUC/IUTE/IBHO-
BOCCTaHOBUTE/IbHAsi aKTUBHOCTb JIEMEHTOB U
VX COeJUHEeHWH U TTePUOJNYeCKUM 3aKOH.
Knaccudukaiys peakiiyiii OKMC/IeHUsI-
BOCCTaHOB/IeHUs. CoCTaB/ieHye YpaBHeHUN
OKMCJIUTEIbHO-BOCCTAHOBUTE/ILHBIX PeaKL[vii.
Biusinue Temriepatypbl, KOHLIEHTpaLuu
peareHTOB, UX MPUPO/Ibl, CPeibl U APYTHUX
YCJIOBUI Ha I/TyOWHY W HarpaBjieHue
MIPOTEKaHUsI OKUCIUTENIbHO-
BOCCTaHOBUTE/IbHBIX MPOLIECCOB.
OKHCUTETbHO-BOCCTaHOBUTE/TbHBIN
5KBHBaJIEHT. DJIeKTPOJHbIe NIOTeHLUabI.
CraHzgapTHbIe 3/1eKTPO/HbIe OTeHLHabI.

6 |Heopranuueckas xumus
7 | OCHOBHBI€e K/1aCChl HEOpraHUUeCKUX 2 24 Peruienue 3azay,
COoeMHeHUN TectupoBaHue
Oo611jast XxapakTeprucTyuka. OKCH/BI.
OcHoBanus. Kuciorsl. Conu. CBsi3b MeXAy
K/laCCaMU COeMHeHUH.
8 |CrolicTBa MeTaJIJIOB U UX COEIMHEHUM. 12 CemuHap,
TecTtupoBaHue
OO61mii 0630p MeTa/IoB. MeTaslbl IJIaBHBIX
nogrpynn. CoenuHenust [ A rpymrsbl.
Coepunenus II A rpynmsl. Coegunenus 11T A
rpynrel. Keseso.
9 | CrolicTBa HEMETA/I/IOB U UX COeUHEHU 12 CemuHap,
TecTtupoBaHue
Bopopog, ranorensl. [Togrpymnmna kuciopoga.
ITogrpymnma a3ota. [Togrpyrmra yriepoga.
10 |3auer 1 4
Wroro 1o 2 Kypcy 4 ceccuu 1 96
WToro no guciynivHe 1 96
Tabnuiia 4 — JTabopaTtopHble pabOThI
Ne |HanmeHoBaHue y1abopaTopHBIX paboT O6bewm, yac.
n/n
2 Kypc / 4 ceccus
1. |Cnocobbl 06pa3oBaHusi XUMUYECKOW CBSI3U 2
2. |WcTuHHBIE pacTBOPBI; MPOLIECCHI, COTTPOBOXK/AIOLIME UX |2

obpa3oBaHue




Tabnuiia 5 — IIpakTHueckre (ceMUHAPCKXe) 3aHSTUS

Ne |HanMeHOBaHMEe CEMHUHAPCKUX Y MIPAKTUYECKUX PabOT O6bem, yac.

n/n

2 Kypc / 4 ceccus

1. |CocraBneHue ypaBHEHUN OKUCIUTE/ILHO- 2
BOCCTaHOBUTEJIbHBIX peaKLUii.

2. | Cpa3p MeXAy Kj1acCaMU COeJMHeHUN. 2




4. ®oHJ| OLIeHOYHBIX CPEJCTB //IA MPOBeeHHUs MPOMe)XYTOUHOH aTTecTanuu
00yUaIOIIMXCS 110 JUCI{HII/THHE

KoHTposnbHbIe 3ajaHus /11 IPOBeieHus
TeKyLlero KOHTPOJIsl ycieBaeMoCTH

TecToBbIe 3agaHusI

OnucaHve TeCTOBBIX 3aZlaHUi: TeCTOBble 3aJaHUsl BK/IHOUAIOT TEeCThl 3aKpbITOrO TUMa (C OFHUM
NpaBU/bHBIM  OTBETOM), TeCThl Ha YCTaHOBJAEHWH IIOC/Ie/JOBAaTe/IbHOCTY K Ha YCTaHOB/IEHUE
cootBeTcTBUs. OIleHKa 3a BBIIIOJIHEHME TEeCTOBBIX 3a/|aHWM BBLICTAB/SETCS HAa OCHOBAaHUM IpOLIEHTa
3alaHUM, BBITIOJIHEHHBIX CTYAEHTAaMHA B TIPOLIECCE TPOXOKIEHUS TIPOMEXYTOUHOTO M PYyOeXHOTO
KOHTPOJIs1 3HAaHUM

Yuicno 3amnosHseMbIX 31eKTPOHHbIX SHepreTHUeCKUX YPOBHEH B aTOMe PaBHO

1)3apsigy siapa

2)MIOpsSiAKOBOMY HOMEpY

3) HOMepy Tiepuofia

4) HOMepy I'pYIIIbI

Yucs1o 31eKTPOHOB Ha BHEIIIHEM SHEPreTUUeCKOM YPOBHE B aTOMax 3/1eMEeHTOB IVIaBHBIX MOJTPYIIT PaBHO
1) 3apsany aznpa

2) TIOpsIIKOBOMY HOMEpY

3) Homepy mepuoja

4) HOMepy TPyMIIbI

K cemelicTBy S-3/1€ME@HTOB OTHOCHUTCS

1S

2) Mg

3) Fe

4 F

V30TOIMBI OJHOTO 1 TOTO K€ XMMUUEeCKOTO 3/IeMeHTa OT/IMYatoTCsl APYT OT Apyra

1)urcsiom NpOTOHOB

2)UrC/IOM 3/IEKTPOHOB

3) 4KMC/I0M HEMTPOHOB

4) 3apsi/ioM sifipa

Yuco HecrapeHHBIX 37IeKTPOHOB B aTOMe yKeJjie3a B 0CHOBHOM COCTOSIHUM PaBHO

1)2

2)3

3)4

4)6

MeTtoauueckue Matepuasbl, ONpeestolye TpoLefypy OLieHUBaHUS BbITIOJHEHHUSI TeCTOBBIX 3aJaHUMN

OnucaHve MeTOAUKY OLIeHHBaHKS BLITIOJTHEHUSI TeCTOBBIX 3aJaHUI: OLIeHKa 3a BBINOJIHEHUE TeCTOBBIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUU T0/[CYeTa MPOL|eHTa MPABU/IbHO BBIOJHEHHBIX TECTOBBIX 3a/laHUM.
Kpurepum oneHKu:

- 5 BBICTaBJII€TCS CTY[EHTY, €CJIY MIPOLIEHT MPaBU/IbHO BBIMIOJTHEHHBIX TeCTOBBIX 3a/laHUM cocTaBisieT 81
— 100 %;

- 4 BBICTaBJISIETCS CTY[EHTY, €C/IY MIPOLIEHT MPaBU/IbHO BBIMIOJTHEHHBIX TeCTOBBIX 3alaHUM coCTaBisieT 61
— 80 %;

- 3 BBICTaBJISIeTCS CTY[EHTY, €CJIY MPOLIEHT MPaBU/IbHO BBIMIOJTHEHHBIX TeCTOBBIX 3alaHUM coCTaBisieT 41
— 60 %;



- 2 BBICTaB/ISIeTCS CTyAeHTY, €C/IM MPOLEHT MPABU/IbHO BBITIOJIHEHHBIX T€CTOBBIX 3a,I[aHI/II\/’I cocraBnsieT 40
9%:
b

PemreHue 3agau

Pemienyie 3az1au crioco6cTByeT (POPMHUPOBAHUIO YMEHHI M HaBBIKOB OTHOCSIIIUXCS K KOHKDETHOW cdepe
JlesITe/IbHOCTH
1. K 2,571 0,4 M pactBopa KMnO, sobasunu 125 rp FeSO, 1 MOAKUC/IA/IN MOyYeHHbIA PacTBOP

H,SO,. OGecupeunBanus He mpousouuio? Ilouemy? Kakue BellecTBa M B KaKUX KOIMYECTBAX

0CTaIMCh MOCJIe peaklun?
2. Kaxkoli MMHUMa/bHBIA 00bEM H,SO, motHocThto 1,82 r/M1 MaccoBon foser 91% HyxeH Ajist

pacTBOpeHUs: MeJHO MOHeThI Maccoi 8,4 rp?
3. Ckombko mn 0,4 M pacreopa H,SO, uspacxopyercst Ha Hewrpanusaiuio 180 mi 5,2%-Horo

pactBopa KOH, eciu myiotHoCTh nocneanero 1,045 r/mn?
4. Kakag wMacca rameHOW u3BecTH, cofepkameir 12,8% rmpumeceil, mnorpebyercs s

Heiirpamm3ari 1 M> cTouHsIx Bog, cogeprkamux 0,7% GochOpPHOH KHCIOTHI?
5. Kakyio Maccy mupura HY>KHO 00Keub, UTOOBI TIOMyuMTh 1 e SO, (H.y.) ecmu cuuTarth, YTO

peakuys uzet ¢ 80%-HbIM BBIXOJ0M, @ COZlep>KaHue TIprMecel B upuTe 24%?

MeTtonueckue Marepuasbl, ONpeestolye TIpoLeJypy OLieHUBaHUs PelleHUs 3a/au

OrnrcaHie METOJUKU OLIeHUBAHWs BBITIOJTHEHUSI PEILIeHHs 3a/Iauu: y/eisieTCsl BHUMaHue BbIOpaHHOMY
aJITOPUTMY, PallMOHAIBHOMY CITOCO0Y pellieHus], PaBUILHOMY TIPUMEHEHHI0 (hOpMYJI, TIOyYeHHIO
BEpPHOTO OTBETA.

Kputepuu orjeHKH

5 BBICTABJISIETCSI CTY/IEHTY, €C/IA: COCTaBJIeH MPABUIbHBINM a/ITOPUTM PEILeHHs 3a/Iauu, B JIOTUYECKOM
paccyx/ieHrH, B BbIOOpe JopMyII U pellieH|H HeT OLIMOOK, MoTyueH BepHBIN OTBET, 3a/jaya peleHa
paLMOHa/IBHBIM CITOCOO0M.

4 BBICTABJISIETCS CTYAEHTY, eC/IU: COCTaBJ/IeH NPaBU/IbHBIN alTOPUTM PelLleHHs 3a/jaui, B JIOTHYeCKOM
PacCy>X/1eHVH U PelleHUH HeT CyIeCTBEHHBIX OLIMOO0K; MPAaBUIbHO C/ie/IaH BbIOOP GOpMYII [Jis PELleHNs;
ecTb 0ObsICHeHHe pellleHus], HO 3ajiaua pellleHa HepaljFioHaIbHBIM CII0COO0M WU JIOTTyIIeHO He Gortee
JIByX HECYIL|eCTBEHHbBIX OIIMOOK, TOJyYeH BePHbII OTBET.

3 BBICTaB/ISIETCS CTYAEHTY, eC/Id: 3aJjaua IMOHSTA TPABU/IbHO, B JIOTHUECKOM PacCyK/[eHUH HeT
CYILL[eCTBEHHBIX OIIMOOK, HO JIOMYIeHbI CYIL[eCTBEHHbIE OLIMOKK B BbIOOPE (JOpMYJI MU B
MaTeMaTHueCKHX pacueTax; 3aJaua peliieHa He TIOJIHOCTBIO W/ B 00I1IeM BHe.

2 BBICTABJISIETCS CTY/IEHTY, €C/IM: 3a/jaua pellieHa HelpaBUIbHO WK He pellieHa.

BOHPOCBI AJId CEMUHAPOB

ATOMHO-MO0J1eKy/ISIpHOE YUeHue.

1. Omnpepenurte NoHATHE «aToOM». VIcTOpUs pa3BUTUS Npe/CTaB/lIeHU O CTpoeHnH atoMa. IlocTynarsl
Bbopa.

2. Kak MO)XHO 0xXapakTepu30BaTb COCTOSIHHE 3/IEKTPOHOB B aToMe? UTO Takoe KBaHTOBbIE Yuc/a?

3. [laiiTe ompejeneHHe MepUOANUECKOTO 3aKOHa XHMUUECKUX 371eMeHTOB. CBsi3b TepUOJruUeCKOU
CUCTeMbI 37IEMEHTOB C COBPEMEHHbIMU MPeCTaBIeHUAMU O CTPOEHUH aToMa.

4. B ueM 3aK/OyaeTCs OCHOBHAasl TpPUUMHA TMEepPUOJUUYECKOT0 H3MeHEHHsI CBOWCTB XUMMUeCKHUX
nemeHTOB? [0 KakuMM TipM3HaKam >3/1eMeHTbl TOMeLLalTCs B OAHY TPYIIY, B OAWUH MEepPUOA?
[IpuBeguTe KOHKpETHbIE TIPUMEDBI.

5. Ilpupoma xuMuueckod cBsisu. MosieKysia Boopoia U MeTofbl ee omucaHus. Chopmynupyiite
OCHOBHBbI€ TTOIOXKeHUsT MeTo/la MeTo/ia BasieHTHbIX cBsizeit (BC).



6. Kakue Tunel xummnueckor cBs3u Brel 3Haete? IlpuBegute npumepsl. Kakue xapakTepuCTHKU
KOBaJ/IeHTHOM XMMUUeCKol cBsi3u Bol 3HaeTe? [lepekpbiBaHUe aTOMHBIX OpOuTasiel, o- U T-CBsi3y,
MOPSZI0K (KpPaTHOCTB) CBSI3U.

MeToguueckre MaTepurabl, ONpejesiolye MpoLeAypy OLleHMBaHHUs OTBeTa Ha CeMUHape

[Tpu oLleHMBaHUY OTBeTa Ha CeMUHape C/lelyeT yZeasTb BHUMaHNUe TOMY, HaCKO/IbKO ITOJIHO PaCKpbITO
cofiepkaHue MaTtepurasia, YeTKO M MPaBU/bHO JaHbl OTpe/iesieHHs], PaCKpbITO JIU COZlepyKaHre TIOHSATHH,
BEPHO JIM MCIO/Ib30BaHbI HayuHble TePMUHBI; UCII0/Ib30BaHbI JIM IIPY OTBeTe paHee pruobpeTeHHbIe
3HaHWSI; PaCKPbITHI JIU B MPOLIeCCe MPUUUHHO-C/IEICTBEHHbIE CBS3H; 1eMOHCTPHUPYIOTCSI BBICOKUU
YPOBeHb YMeHUsI OIlepyupOBaTh 3HEHUSIMHU, aHATM3UPOBaTh UH(POPMALUIO.

KpuTepuu o1jeHKH :

- 5 BBICTAB/IIETCS CTYZI€HTY, €C/IU MTOJTHO PaCKpPbITO COZlepyKaHue MaTepuasia; YeTKO U IIPaBUIbHO [JaHbl
orpe/ie/ieHUs], paCKpbITO COJiepyKaHue MOHATHM; BEPHO UCIO/Ib30BaHbl HAyUHble TEDMUHBI; OTBET
CaMOCTOSITe/TbHBIH, UCII0/Ib30BaHbI paHee NMprobpeTeHHbIe 3HAHUS; PACKPBITHI IPUUMHHO-C/Ie/ICTBEHHbIE
CB$I3U; lEMOHCTPUPYIOTCS BBICOKHI YPOBEHb YMEHMSI ONTePUPOBATh HayYHbIMU KaTerOpUsIMH,
aHa/M3upOBaTh HH(HOPMALHIO;

- 4 BBICTAB/ISIETCS CTYLEHTY, eC/IM PACKPBITO OCHOBHOE COZlep>KaHKe MaTeprara; B OCHOBHOM IIPaBU/IbHO
[laHbl OTpeZie/ieHysl IOHSATHI U UCII0/Ib30BaHbl HayYHbIe TePMUHbI; OTBET CAMOCTOSITE/bHBIM;
orpeie/ieHUs! OHSATHI HeIoJIHbIe, JOMYIlleHbl He3HauUuTe/IbHbIe HapyLleHUs B M0C/1e/10BaTe/IbHOCTH
M3/10)KeHus1; HeOOoTbILNe He[OCTaTKU TIPU UCTI0/Ib30BaHUH HayUHbIX TEPMHUHOB; 1€MOHCTPUPYIOTCS
XOPOLIMM YPOBEHb YMEHUs OTIepUPOBaTh HAyYHbIMU KaTeropysiMy, aHa/IM3upoBaTh MHPOPMaLUIO;

- 3 BBICTaB/ISIETCS CTYAEHTY, eC/IM HeIOCTaTOUHO PaCKPhITO OCHOBHOE COZiepkaHue yueOHOro Marepuara,
He T0C/Ie[JOBaTe/IbHO; OTpe/ie/IeHus] TIOHSATHI HeZJ0CTaTOYHO YeTKHe; JOMYIIeHbl OIIMOKK U HETOUHOCTH B
VCTI0/Ib30BaHUY HayUHOW TEPMHUHOJIOTHM ONpe/ie/ieHNs TIOHATHUI; ypOBeHb yMeHUsI OIlepyupoBaTh
Hay4YHbIMU KaTeropusiMM, aHaIM3upoBaTh UH(POPMaLIMIO HU3KUY;

- 2 BBICTaBJISIETCS CTY/IEHTY, €C/IA He PacKpBITO cofiepykaHue yuebHOTro MaTeprasna, U3/IoKeHO
(bparmMeHTapHO, OTIpeZe/ieH s TTOHATHI He YeTKHe; JOMYIeHbl 3HauUTe/IbHbIe OLIMOKY B UCTI0/Ib30BaHUM
HayYHOW TePMHUHOJIOTUM ONpeZie/ieHrs TIOHATHM; ypOBeHb yMeHUs OIleprUpOBaTh HayUHbIMU KaTeropusiMU,
aHa/IM3UpPOBaTh MH(OPMALMIO OUeHb HU3KHUU.

3auer

3ayeT SIB/ISIETCS OLIEHOYHBIM CPEJICTBOM /[I/IsI BCEX 3TarlOB OCBOEHUSI KOMITeTEHLIUI.
[IpuMmepHbIe BOIIPOCHI K 3a4eTy, 2 Kypc / 4 ceccus

1. Omnpegenute NoHATHE «aToM». VIcTOpysl pa3BUTHS Npe/CTaB/IeHUI O CTpoeHuu aroMa. IloctynaTsl
bopa.

2. Kak MO)XHO 0XxapakTepu30BaTb COCTOSIHUE 3/IeKTPOHOB B aroMe? YTo Takoe KBaHTOBbIe YKUC/Ia?

3. [auTe omnpefeneHre epruOAAYECKOr0 3aKOHa XMMUUeCKUX 3/1eMeHTOB. CBs3b NeproveCcKon
CUCTEeMBI 3/IEMEHTOB C COBPeMeHHbIMH Tpe/ICTaB/IeHUsIMU O CTPOEHUY aToMa.

4. B yeM 3aK/r0uaeTCsl OCHOBHAsI IPUUYMHA [TIePUOJUYECKOT0 U3MEeHeHNsI CBOMCTB XUMUYeCKHUX
71eMeHTOB? [10 KaKMM NIpU3HaKaM 3/1eMeHThI [IOMeLal0TCs B OAHY IPYIIIY, B OAWH [1epUoa?
[TpuBeyTe KOHKPETHBIE IPYMEPBI.

5. Ilpupoza xuMudeckoi cBsizu. MoJiekysa Bofopoza U MeTozbl ee onucanust. Chopmynupyiite
OCHOBHBIE T10/I0)KEHHs1 MeTO/ja MeToZia BaneHTHbIX cBsizell (BC).

6. Kakue tunbl xumuueckol cBsizu Bel 3HaeTe? [IpuBeaute npumMepsl. Kakue xapakTepucTuku
KOBa/IEHTHOW XUMHUUeCKOU CBsi3u Bbl 3HaeTe? [lepeKkpriBaHre aTOMHBIX OpOUTanel, o- 1 M-CBsI3Y,
MOPsZI0K (KpaTHOCTh) CBSI3H.

7. KakoBa npupoga cBs3u B MeTasnax. VloHHas cBsi3b. B3aumogelicTBrie MOHOB B KpUCTa//INYe CKOX
pelleTke.

8. MexwmonekymnsapHsle B3aumogeucrsus. Cuisl Ban-ziep-Baanbsca. KakoBa ponb Me;KMOJIEKy/ISIPHBIX
B3aUMO/IeICTBUM TIPU MPOSIBJIEHUM (PU3UKO-XUMUUECKUX CBOMCTB BeLLeCTB?



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.
20.

21

22.

23.

24.
25.
26.

27.
28.

29.

30.

31.

32.

33.

34.

CdopmynupyiiTe nepBoe rpaBu/Io TepMoArHaMUKKU. Kakue TepMoiiHaMUueCKyre MpOLieCChl
Ha3bIBalOTCST U300apHBIMH, U30XOPHBIMH, a/iiabaTueCKUMH, U30TepMUUECKUMU?

Kakne xumuueckue peakliiy Ha3bIBarOT 3K30TepMHUUeCKUMH, SHAOTepMuYeckumu? I1pusesure
TIpUMepBbI.

YTo ompe/iensieT MOHSATHE «3HTa/bINS 00pa3oBaHus BeljecTBa» ? CHopMynupyliTe yCa0BuUs
CTaHJAPTU3aLUM ITON XapaKTepUCTUKU. [ToueMy HeoOX0UM BbIOOP CTaHAaPTHOTO COCTOSIHUS?
CdopmynupyiiTe BTOPOii 3aKOH TepMOAUHaMUKHU. UTo onpezie/isieT OHATHE «3HTPOITHUS
cucTeMbl»? B Kakux Iipeziesiax MOXKeT U3MEeHSIThCS ee 3HaueHue?

Yro onpenensieT moHsATHe «3Heprus [M66ca crctembl» (M300apHO-U30TEPMUYECKHUH TTOTEHITHAN)?
Kak MoxxHO paccuutath AG 06pa3oBaHusi Bell[eCTBa? YKa)KUTe YCJIOBUS CTaHAapTH3aLuu 3TOM
Be/IMUVHBI.

[atiTe onpefeneHre CKOPOCTU XUMUUeCKOW peakliy. OT KakuX (pakTOpPOB OHa 3aBUCUT?
KuneTtnueckoe ypaBHeHue peakiuu. Kakoli ¢pu3nueckuii CMbIC/I KOHCTAaHTbI CKOPOCTH
XUMHUUecKoi peakiiu? Kakue (pakTopbl oripesie/isitoT ee BeJIMUKHY ?

CdopmymupyiiTe 3aKOH JeHACTBYIOLMX Macc /il PABHOBECHBIX MPOLeccoB. Pa3nyuyHbie CriocoObI
BbIPa)KeHUs] KOHCTaHTbI paBHOBECUSI.

Kak KOHCTaHTa XMMHUUeCKOT0 paBHOBECHS CBsi3aHa CO CTaHZAAPTHBIM U3MeHeHHeM SHeprun
I'm66ca. CMelrieHre XuMUUeCcKOTo paBHOBecusi. [Ipuniumn Jle-I1latense

Pa3nuunble BU/IbI BhIpaKeHNsI KOHLIEHTpaLjMi paCTBOPOB.

CusbHble U c1abble 371eKTPO/IUTHI (TpyBeguTe TipuMepbl). CTerneHb AUCCOLUMALMY, KOHCTaHTa
JUCCOLIALUN.

Knaccugukaius xumMmuueckux peakuyid. [IprBeyTe npyrMepsl peakliuii KaKoro TUMa.
OOMeHHBIe peaklMy B PacTBOpax. Peakuyy HeHTpanmu3anyu.

. 'upponu3s coneit. [IprBeiTe IpUMeEpbI TU/IPOJIM3a COJIeM M0 KaTUOHY; M0 aHUOHY; 110 KaTUOHY U

aHWOHY. Hanuiurte MOHHbIE ypaBHEHUS TH/PO/IK3a 3TUX COJIei.
OKUC/IUTe/TbHO-BOCCTAaHOBUTEIbHAS PeaKLysl Kak /IBOMCTBeHHbIH npouiecc. Chopmynupyiite
TIOHATHUS] OKWUC/IUTE/ISE U BOCCTaHOBUTEJIS.

OKUC/TUTe/TbHO-BOCCTAaHOBUTE/IbHASI aKTUBHOCTh 3/IEMEHTOB U coeJuHeHHH. KouecTBeHHbIe
XapaKTepUCTUKUA OKUCIUTeTbHO-BOCCTAaHOBUTE/IBHBIX [1€PeX0/|0B. DIeKTPOZHbIe MOTeHLUaIbl
MeTaJlIoB.

Metozs! iopbopa K03 UIEeHTOB K OKUC/TUTETbHO-BOCCTAaHOBUTEIbHBIM PeaKIUsAM (METO/bI
3JIEKTPOHHOTO 0asiaHca U MOHHO-MOJIEKY/ISIPHBIX TIOypeaKLyi).

OKcH/IbI KUCIOTHBIE, OCHOBHBIE, amoTepHbie. CrioCOOBI MX TIO/TyUeHHsI M CBOMCTBA.

KucnoTsl, CBOMCTBA, CIIOCOOBI MO/TyUeHUs.

Comu. CocTaB ¥ CBOMCTBaA.

[TpoaHamM3upyiTe 3aBUCMMOCTh CBOMCTB 3/IEMEHTOB OT MX T0JIOXKEHUS B IIepUO/InUeCKOM
tabmure [1.11. MeHzeneeBa (CTpoeHHe 3/IeKTPOHHBIX 000/I0UeK aTOMOB, TIOTEHI[a/Tbl HOHU3AL[UH,
CPOJICTBO K 3/IeKTPOHY, TIPOCThIe BEl[eCTBa).

Kakue BakHellllIMe coe/[UHEHUs] HEMeTasl/IOB Bbl 3HaeTe? PacCMOTpUTe 3aBUCMMOCTb UX CBOMCTB
OT TI0JIO)KEeHUsI 37ieMeHTa B reproandeckoi Tabnutie . . MeHjesieeBa (xapakTepHble CTeTleHU
OKHCJ/IeHHs], KUC/IOTHO-OCHOBHbIE M OKUC/IUTE/IbHO-BOCCTAaHOBUTE/IbHBIE CBOWCTBA).

OO611ast xapakTepUCTHKa 3/1eMeHTOB V- rpymribl. A30T, docdop 1 ux coeauHenus. [IpocTeie
BeIL[eCTBa, a/utoTporusi. OcoOeHHOCTH CTPOeHHsT MOJIeKy a3ota U (hocdopa.

Heopranuueckasi xumusi yriepoza. BogoposHsie coeiuHeHusi. MeTaH U yI71eBO/[OPO/JbI.

O61ast xapakTepuctrka snemenToB 111 rpymmel (Al, Ga, In, Tl) CTpoeHue aTOMOB, BO3MOXKHbBIE
CTereHU OKUCJIeHUs B coeJuHeHusiX. [IpocThie BelljecTBa: (pr3nyeckue U XUuMUUeckKre CBOMCTBA.
[Ilesi0uHBIe U II€/IOUHO-3eMerbHbIe MeTabl. CTpoeHre 3/1eKTPOHHBIX 00010UeK aTOMOB,
TIOTeHLIMa/Ibl MOHU3aLUU, CPOJICTBO K 371eKTPOoHY. [IpocThie BelljeCcTBa, BOCCTAHOBUTE/IbHbIE
CBOWCTBA.

B3auMo/ieiicTBYe 11]e/IOUHBIX U I11e/I0UHO-3eMe/TbHbIX MeTaslIoB C BoJjoi. BogoposHkie
coenurHeHus snemMeHToB I u II rpymm.
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MeToanueckre MaTepuaibl, Orpe/esisitolye MpoLe/lypy OLieHMBaHUs 3aueTa

[Tpu olleHKe OTBeTa Ha 3aueTe MaKCHMa/lbHOE BHUMaHHWeE [JO/DKHO Y/e/ATbCS TOMY, HAaCKOJIbKO I1OJTHO
PacKpbITO COJiep’KaHre MaTepuasna, YeTKO U TMpaBU/BbHO [iaHbl OMpe/iesieHusl, pPacKpbITO COZep)KaHue
TIOHSITHYM, HACKOIBKO OTBET CaMOCTOSITe/IbHBIN, WCIOMb30BaHbl /I paHee TMPHOOpeTeHHbIe 3HAHUS,
PacKpbIThl JIM TPUUMHHO-C/IE/ICTBEHHbIE CBSI3W, HACKOIBKO BBICOKHMN YDOBEHb yMEHHsl OIepUpOBaHUs
HayUHbIMHU KaTeropusiMH, aHa/ir3a UH(QOpMaLiu.

[Ipy olleHMBaHUM 3ayeTa YUWTHIBAIOTCSI pe3y/bTaTbl BCeW MNMPAKTUUECKOW JesiTe/IbHOCTH CTYJEHTOB B
paMKax JUCLMIIJIMHBI B TedeHHe cemMecTpa. 3aueT BbICTaB/IsIeTCs [IPU YC/I0BUM NPABUIbHOTO BBITIOTHEHHUS
B I10JIHOM 00beMe Bcex 3aflaHui.

KpuTtepuu onjeHKH:

«3aUTEeHO» BBICTAB/ISIETCS CTYAEHTY, €eC/JHd CTYAEeHT Jaja TIO/Hble, pa3BepPHYTble OTBETbl Ha BCe
TEOPETUUYECKHE  BOIPOCHI,  TPOJAEMOHCTPUPOBAA  3HaHWE  (YHKI[MOHAJBbHBIX  BO3MOXXHOCTEH,
TEPMHMHOJIOTMH, OCHOBHBIX 3/IEMEHTOB, YMEHHE MPUMEHSITh TeOPETUUeCKHe 3HAHUS TIPH BBINOTHEHUU
MpaKTUUeCKHUX 3a/laHui. Bce 3a/1aHus ¥ mpakTHUecKure paboThl 3a CEMECTP BBITIOHEHBI MTOJTHOCThIO Oe3
HEeTOUHOCTeH U OLINOO0K;

«He 3aUTeHO0» BBbICTABJSAETCS CTY[EHTY, eC/Id OTBET Ha TEOPETHUeCKHEe BOMPOChI CBH/IETELCTBYET O
HETIOHUMAaHWU U KpaliHe HeTIOJTHOM 3HaHWM OCHOBHBIX TOHATUH #W MeTofoB. OOHapy>KuBaeTcs
OTCYTCTBHE HABBLIKOB TMPHUMEHEHHs TeOPeTUUYECKUX 3HAHWM TPHU BBITIOJTHEHUW MPAKTHUECKUX 3a/laHHM.
CTyfeHT [OmnyCTWI TrpyOble OMIMOKK TMPH BBIMOJHEHWM TPAKTUUYECKUX PabOT B CeMecTpe WM He
BBITIOJTHU/T 3aJaHUsI.

Ba}l[al-[l/lﬂ AJIA IIPOBEACHUSA HpOME)KYTO‘lHOﬁ aTTeCTdllun oﬁyqamnmxca

IMpomedicymouHas ammecmayus 1o JUCLUTIIMHE TIPOBOAUTCS B hopMe:

4 ceccus - 3ayerT.

[IpoBepsieMbIMM Ha NPOMEXYTOUHOM aTTeCTALMU 3JIEMEHTaMH COJep>KaHUsl SIB/SIFOTCS TeMbI
JMUCIIATIIMHBI.

[171s1 IpOBEpPKU 3HAHULI UCTIONMB3YHOTCSI BOMIPOCHI U 33/laHus B PA3/IMUHBIX (popMax.

YMmeHusi, HaeblKu (uau onbim OesimenbHOCMU) U KOMNnemeHYyuu TIPOBEPSIFOTCS C TIOMOIIbIO
KOMIETEHTHOCTHO-OPUEHTUPOBAHHbIX 3aZlau  (CUTYalMOHHBIX, TPOU3BOACTBEHHBIX WM KeKWCOBOTO
XapakTepa) U Pa3/IMYHOro BU/la KOHCTPYKTOPOB.

Bce 3azauv  gBAAOTCA  MHOTOXOZOBBIMM. HekoTopble 3ajauu, MpOBepSIOLIMe YpPOBEHb
c(hOpPMUPOBAaHHOCTHA KOMIETeHIUM, SB/SIOTCS MHOrOBapUaHTHBIMU. YacTb yMeHHUM, HaBbIKOB U
KOMTIETEHI[UM TpSIMO He OTpakeHa B (HOPMY/JMPOBKAx 3a/au, HO OHHU MOTYT ObITh IPOSIBIEHBI
00y YarOIIIMMUCS TIPU UX PEIeHUH.

B Ka)k[plii BapyuaHT BKJIFOUAIOTCS 3a/laHUS 0 KaXK0MY MPOBEPSIEMOMY 3/IEMEHTY COZlep>KaHUs BO
BCeX Tepeurc/eHHbIX Bbillle (OpMax W pa3HOr0 YpPOBHS C/IOKHOCTU. Takou ¢opMaTr T03BOSIET
OOBEKTUBHO OTpE/IeIUTh KaueCTBO OCBOEHHWS OOyuaroIlUMHUCS OCHOBHBIX 3JIEMEHTOB COZI€PKaHMUSI
JTVCLIMTIJTUHBI U YPOBeHb C(hOPMUPOBAHHOCTH KOMIIETeHLIU.

5. IlepeueHb OCHOBHOWI U [IONO/IHUTE/JbHON YyueOHOW JIMTepaTyphl,
Heo0XxoMMoM /I/Isl 0CBOEHHSA JUCIMILIUHBI

5.1. OcHoBHas yuyeOHas MTepaTypa

1. Tlaenos, H. H. O611as 1 HeopraHudeckast XuMust [ D71eKTpoHHBIH pecypc] : yue6Huk / H. H.
[TaBnoB .— 3-e u3fA., ucnp. u gomn. — CII6. : Jlans, 2011 .— 496 c. — .—
<URL:http://e.lanbook.com/books/element.php?pl1_id=4034>.
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5.2. [lonoHUTe/IbHAsA yueOHas iuTepaTypa

1. CsepgyoBa, H.[I. O61mast 1 HeopraHu4ecKasi XUMUSI: SKCTIepIMeHTa/IbHbIe 33/1auil U YTIPaKHEHUS
[DnekTpoHHBIM pecypc] : yue6Hoe rocobue / H.[]. CBepanoBa. — 3neKTpoH. JjaH. — CaHKT-
[TetepOypr : Jlanb, 2013. — 352 c. — Pexkum gocrymna: https://e.lanbook.com/book/13007

5.3. /lpyrue yueGHO-MeTO[HUeCKHE MaTePHAJIbI

6. TIlepeuenb UH(OPMALMOHHBIX  TEXHOJIOTHH, HCHOO/b3yeMbIX MPH
OCyIIIeCTB/IeHHH 00pa30BaTe/IbHOr0 TMPOIlecca Mo AUCIHUIUIMHE, BK/IOYas MepeyeHb
MpPOrpaMMHOr0 ofecrieueHusi ¥ HWHGOPMAMOHHBIX CIPABOYHBIX CcHUCTeM (TPH
Heo0X0JUMOCTH)

Ilepeuennb pecypcoB HH(pOpMaIMOHHO-Te/1IeKOMMYHHUKALMOHHOM ceTH «/IHTepHeT» U
MPOrpaMMHOI0 o0ecrneyeHusi, He00X0UMBIX /A/IsI 0CBOEHHUS JUCIUTIMHBI

1. HayuHnas snekrpoHHas 6ub6mmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DneKTpoHHasi bubMoTeuHast cucteMa «JIaHb» [DeKTpoHHbIN pecypc]. — Pexxum poctyma: https://
e.lanbook.com/.

3. YHuBepcuTeTcKas 6ub/mroTeka oHsaiiH biblioclub.ru [SnekTponHkbIit pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. DOnektpoHHast oubmoreka YYHuUT [OnekTpoHHbIH pecypc]. — Pexxum goctyma:
https://elib.bashedu.ru/.

5. Poccutickasi rocygapcTBeHHasi brbmoTeka [OneKTpoHHbIN pecypc]. — Pexxum gocryma:
https://www.rsl.ru/.

6. HaruoHanbHasi aneKTpoHHasi bubsmoTeka [DneKTpoHHbIN pecypc]. — PexxuM gocryna: https:/xn--
90ax2c.xn--plai/viewers/.

7. HamwmonanbHas miar¢opma OTKpeITOro obpasoBanus npoed.ru [OyeKTpoHHbIH pecypc]. — Pexxum
pocryna: http://npoed.ru/.

8. DnexkTpoHHOe o6pa3oBaHue Pecrybnvku barikoproctaH [ D1eKTpoHHbIN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

9. WudopmarmoHHo-11paBoBoy noptas ['apaHT.py [OnekTpoHHBIM pecypc]. — Pexkum gocryna: http:/
www.garant.ru/.

ITporpamMmMHoe obecrieyeHue

1. LIBREOFFICE - JoroBop Ne0301400003023000002 ot 14.03.2023 (6eccpouHbIii)

2. OnmnepanuonHas cuctema Astra Linux - [Jorosop 0301400003023000002 ot 14 mapra 2023
6eccpouHo

3. Bpaysep Google Chrome - becriiatHas nuiieH3us
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

7. Onmcanue MaTepHa/IbHO-TEXHHYECKOW  0a3pl, HeoOXoguMMoW IS
OCYyIIIeCTB/IEHHA 00pa30BaTe/IbHOT0 MPoIjecca Mo AUCIUIUTHHE

HaumeHnoBanue Bup, 3anaTumn HaumeHoBaHre 060py0BaHws,
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CMeL[UaTM3UPOBAHHBIX
ay[IUTOPHH, KAOMHETOB,
naboparopuit

MPOrpaMMHOTO 00ecrieueHHst

Ayputopus 101(UTD)

JlexunoHHast, CemuHapckas, s
KOHTPOJIS1 U arTecTaumy, [1s
xXpaHeHUst 000py/10BaHuUs

AHanu3arop co2, BIaKHOCTH,
TeMIiepaTyphl Bo3yxa C usb
BBIXO/IOM, BeChl, 103UMeTp,
[IOCKa, KOMIIBIOTEp, Meberb,
TOPTAaTUBHBIN IIyMOMep,
M3MepuTe/ib YPOBHS 3ByKa smart
serser, PUHTED, TPOEKTOpP,
TepMOMeTp, y4eOHbIi Habop.
[TporpammMHoe obecrieueHue

1. LIBREOFFICE

2. OmnepanjoHHas cuctema

Astra Linux
3. Bbpay3ep Google Chrome

Aynutopusi 102(UTD)

JlekumonHas, Cemunapckas, s
KOHCY/IbTalMH, JI/11 KOHTpO/S U
arrecralyu

Iocka, mebesib, POEKTOP, FKPaH.

Aynutopust 104(UTD)

JlekumonHas, CemuHapckas, s
KOHCY/IbTauui, [11s1 KOHTpOJIsi U
arTecTaluu

Iocka, Mebestb, IKpaH.

Aynurtopus 202(UTD)

[ln1st caMoCTOSITeNTbHOM PabOTHI

ITocka, KOMILIEKT yueOHO-
MeTO/INueCKOro MaTepHara ,
KOMIIbIOTEp, Mebesib, T/1aKar,
TIPUHTEP, TIPOEKTOP, TeJIEBU30pP.
[TporpammHoe obecrieueHve

1. LIBREOFFICE

2. OmnepanjoHHas cucrema

Astra Linux
3. Bpayzep Google Chrome

Aynutopus 207(UT®D)

it camocTosITe/TbHOM PabOThI

KommyTartop, KoMIbtoTep, iammna
HacToJibHas , Mebesb, My,
HeTOyK, TIPUHTEp, CeTeBOU
¢bunbTp, yueOGHO-MeTo e CKast
JIUTeparypa, 4ackl.
[TporpammMHoe obecrieueHue

1. OnepauuoHHas cucTeMa

Astra Linux
2. LIBREOFFICE
3. Bbpay3ep Google Chrome
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