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[Iporpamma coctaBiieHa B COOTBETCTBHH ¢ DeepalibHBIM rocyapcTBEHHEIM
00pa3oBaTe/bHEIM CTAaHJAPTOM BLICUIETO 0OpA30BaHus — OaKalaBpual M0 HaNpaslIeHHIO
04.03.01 Xumus, yTeepKIeHHBIM TpHKa3soM MunucrepcTsa 00pa3oBaHus W HAYKH PoccHickoii
®enepammn ot 17.07.2017 N671, yueSHbIM NIaHOM MOArOTOBKM (akaiaspa 1Mo HaIpabIeHHIO
04.03.01 Xumus, yTeepkIeHHEIM yueHbiM coBeToM GIBOY BO «COT'Y» ot 29.04.2021 ropa,
npoTokon Ne 11,

CocraBuTenb: K.X.H., 10LUeHT Araepa O .A.

Paboyas nporpamma obcyi iena Ha 3acelaniu Kadeapel 00MER H HEOPraHH4eCKOH XMMUH
(npotokon Ne 8/20-21 ot «18» mapra 2021 r.)

3ae. kadeapoii é? Cumeonunm J1.J1.

OnoOpena coseroM akyabTeETa XUMUH, BHONOrMN ¥ GHOTEXHONOIHH
(mporokos Ne 8/20-21 o1 «25» mapra 2021 r.)
[Ipeacenarens coBera daxyneTeTa @7 Araesa @ .A.

Pafouaa npozpamma OHCHHUNIHHBI NPUHAMA 6 COCHIQ6e OCHOGHON NMPodeccuonaabion
00paz0eamenbHOl npocpammel peterinesn yueno2o cosema Hpomoroa Ne 11 om 29.04.2021,

Vingepacoena npurazom pekmopa Ne 106 _om 30.04.2021.




1. Ctpykrypa, U 0011asi TPYA0EMKOCTh AU CHUIIIMHBI
OO61ast Tpy10€MKOCTb JTUCHUILIMHBI COCTABIISET 2 3a4€THBIX euHull (72 yaca).

Ounas ¢popma 00yueHus

Kypc 4
Cemectp 8
Jlexknuu 26
[TpakTHdeckue (ceMUHAPCKUE) 3aHATHS 8
JlaGopatopHbie 3aHITUS 26
Koncynpsranuu -
WTtoro aymuTOpHBIX 3aHATHI 60
CamocrosiTenbHast paboTa 12

Kypcosas pabora -

dopma KOHTPOJIA

3K3aMEH -
3augeT 8 ceM.
OO0111e€e KOJIMYECTBO YaCOB 72

2. Ile11 OCBOCHUSA TMCUUIIIIMHBI

[lenpto OCBOEHHMS OUCUUILINHBI «BBeleHHE B XUMHUIO TBEPAOrO TENa» SIBISIETCS
yIiyOJIEHHOE HM3YyYE€HHE XUMHUU TBEPIBIX MaTepuanoB, (OpMUPOBAHUE y CTYIEHTOB
MPEACTABICHUM O CHHTE3€, CTPYKType, CBOWCTBaX W TMPUMEHEHUU TBEpAOPa3HbIX
MaTepHualoB, a TAKKE€ COBPEMEHHBIX METO/IAX UX aHAJIM3A.

[Iporpamma mpeaHa3HaueHa MJid CTYIAEHTOB (akyjabTeTa XUMUM, OWOJIOTUU U
OMOTEXHOJIOTUH, HATIPABJICHUS TIOJITOTOBKU « XUMHUS.

[enssMu OCBOEHUS TUCHUIUIMHBI SABJISIIOTCS:

- [lomyuenue HOBBIX CBEJIEHHUU O CIOCO0aX pa3pabOTKH HOBBIX (PYHKIIMOHAIBHBIX W
KOHCTPYKITMOHHBIX MaTepuaios; (26.006 IIpodeccronansublii ctangapt «CreruaiucT mo
pa3paboTKe HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTEpPUaIOBY», YTBEPIKICHHBIN
npukazoM MuHUCTEpPCTBA Tpyda UM couMalbHOW 3amuThl Poccuiickoit ®@enepanuu ot 8
ceHtsiOpst 2015 r. Ne 604n (3apeructpupoBaH MuUHHCTEPCTBOM locTuliMU Poccuiickoi
Oenepanuu 23 centsops 2015 r., peructpanuronubiii Ne 38984);

-IIOHUMAHNE COBPEMEHHBIX MPEJICTABICHUN O CTPOCHHUH U CBOMCTBAX HEOPTaHUYECKUX

BCUICCTB, BBIpa6OTKa 9KCIICPUMCHTAJIbHBIX HABBIKOB, HCO6XOIII/IMBIX AJI1 OCYIICCTBICHHA



npoBeaeHUsT paboT Mo 00paboTKe W aHAIM3y HAay4YHO-TEXHUYECKON HHPOpManuu u
pesynbratoB uccienoBanuii (40.011 IIpodeccnonanpupiii ctangapt «CrenuamucT 1o
HAy4YHO-UCCJIEI0BATEIBCKUM U ONBITHO-KOHCTPYKTOPCKUM pa3padoTKam», YTBEPKIACHHBIN
puKa3oM MMHHCTEpCTBA TpyJa M COUMaIbHOM 3amuThl Poccuiickoit ®denepanuu ot 4
mapta 2014 r. Ne 121n (3apeructpupoBaH MwuHHUCTEpCTBOM IocTulinu Poccuiickoi
®enepanuu 21 mapra 2014 r., peructpannonubiii Ne 31692).

3. Mecto nucuuniaunbl B cTpykType OIIOII 6akanaspuata 04.03.01 Xumus.

b1.B./[B.05.01

Jns W3ydeHHWsT JAHHOTO Kypca CTYAEHTHl JIOJDKHBI BJIAJACTh 3HAHUSAMH OCHOB
HEOPraHWYEeCKON U GU3HUECKON XUMUU, KPUCTAIIIOXUMHUH.

JlaHHasT ~ OUCUMIUIMHA TOTOBUT  CTYJAEHTOB K  BBINOJHEHHUIO  BBITYCKHOMN
KBATM(UKAIIMOHHON paldOThl, JOIMOJHSIET 3HAHHUA O COBPEMEHHBIX METOJIaX HAaYYHBIX
HCCIICTOBAHU.

(«Heopranuueckas xumus» - YK-1; VK-2; YK-4; OIIK-1; OIIK-2; OIIK-3; OIIK-5;
OIIK-6; «Anamutnueckas xumus» - YK-1; YK-2; YK-4; OIIK-1; OIIK-2; OIIK-4; OIIK-6;
«Oprannueckas xumus» -YK-8; OIIK-1; YK-4; YK-1; YK-2; OIIK-6; YK-6; OIIK-5; OIIK-
2; OIIK-3; «®u3nueckas xumus» - YK-8; OIIK-1; YK-4; VK-1; YK-2; OIIK-2; OIIK-6;
YK-6; OIIK-5; OIIK-3; OIIK-4):

YK-1. CriocoGeH ocyiecTBIsATh MOUCK, KpUTHUECKUIN aHAIN3 U CUHTE3 HHGOpMAIIHH,
MPUMEHSTh CUCTEMHBIN MOJX01 JIJIsl PEIICHUS TOCTABJICHHBIX 33/1a4;

VYK-2. Cniocoben onpenensTh Kpyr 3ajiad B paMKax MMOCTaBJICHHOW 11eJTU U BHIOUPaTh
ONTUMAJIbHBIE CHOCOOBI MX PEIICHUS, HUCXOAS W3 JCUCTBYIOIIUX TMPABOBBIX HOPM,
HMMEIOIIUXCSl PECYPCOB U OTPaHUYCHU;

YK-4. CriocoGeH oCyIIeCTBIATh JACTOBYI0O KOMMYHUKAIIMIO B YCTHON M MUCHbMEHHOM
dbopmax Ha TOCymapcTBEHHOM si3bike Poccuiickoit denmepanmu u HHOCTPAHHOM(BIX)
Aa3bIKe(ax);

VYK-8. Cnocoben co3maBaTh HW  TOJJEPXKUBATH  OE30MaCHBIE  YCIIOBHS
KU3ZHEACATETBHOCTH, B TOM YHCIIE TP BOSHUKHOBEHUHU UPE3BbIUYAMHBIX CUTYyAIUH;

OIIK-1 CnocobeH aHanu3upoBaTh M HMHTEPIPETUPOBATH PE3YJbTATHl XUMHUYECKUX
AKCIIEPUMEHTOB, HAOIIOICHUI U U3MEPEHHUI;

OIIK-2 CrnocobeH TpoBOAUTH € COOJIOIGHUEM HOPM TEXHHKH O€30MacHOCTH
XUMUYECKUN SKCIEPUMEHT, BKIIIOYAs CUHTE3, aHAJIN3, U3yUYCHUE CTPYKTYpPbl U CBOWCTB
BEIIIECTB U MAaTEpUAIIOB, UCCIEIOBAHUE MPOILECCOB C UX YYACTUEM;

OIIK-3 CmocoOeH NpUMEHSITh PaCYETHO-TEOPETUYECKUE METOMBI ISl U3y4YeHUs
CBOMCTB BEILIECTB M MPOLECCOB C HX YYaCTUEM C MHCIOJIb30BAHUEM COBPEMEHHOMU
BBIYMCIUTEILHON TEXHUKH;



OIIK-4 Cnocoben miaHHpoBaTh pabOThl  XMMHUYECKOM  HAIPaBICHHOCTH,
oOpa0aTeiBaTh M HWHTEPIPETUPOBATH IOJYYEHHBIE PE3YyJIbTaThl C HCIOJIb30BAaHUEM
TEOPETUYECKUX 3HAHUM M TPAKTUYECKUX HABBIKOB PEUICHUS MAaTEMaTU4YECKUX U
(du3nuecKux 3aaay;

OIIK-5 CnocobeH HCHOIB30BaTh CYIIECTBYIOLIUE MPOTPaAMMHBIE MPOAYKTHI U
uH(pOpMalMOHHBIE 0a3bl JAHHBIX [Tl PEHICHUS 3a/1a4 MPOPECCHOHATBHOMN AEITENTFHOCTH C
Y4eTOM OCHOBHBIX TpeOOBaHUN MHPOPMAIIMOHHOMN 0€30MacHOCTH;

OIIK-6 CriocobeH mpecTaBisaTh Pe3yabTaThl CBOSH pabOThI B YCTHOW W MMUCHMEHHON
dopMe B COOTBETCTBMM C HOPMAaMM M IpaBUJIAMM, IPUHSATHIMU B NPOQPECCHOHAIBHOM
COOOIIIECTBE.

JlaHHasi ~ OTUCHUIUIMHA TOTOBUT  CTYJIEHTOB K  BBIIOJIHEHHUIO  BBITYCKHOU
KBIM(DUKAIIMOHHOW pabOThI, JOMOJHSET 3HAHUS O COBPEMEHHBIX METOAAaX HayIHBIX
HCCIIETOBAHMM.

O6o00mennsie TpynoBbie GyHkuu (TdD), KOTOpHIE CMOXKET MOJHOCTHIO WU
YaCTUYHO) MPOJIEMOHCTPUPOBATH CTYJECHT IPXU OCBOCHUU TAHHOW TUCIIUTUINHBI:
- Pa3paboTka OnbITHBIX 00pa3ll0B HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX

MaTepuaos;

- Cbéop u cucreMarusauus  HAyYHO-TEXHHYECKOM  mHpopManuum o
CYLLECTBYIOIIMX HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UI[MOHHBIX MaTepHaiax

- CocraBiieHue aHAIUTUYECKUX O030pOB, HAYYHBIX OTYETOB, IyOJIUKAIHUs
PE3yNbTATOB UCCIEAOBaHUSA

- OcyuiecTBI€HNE BBIOJHEHUS 3KCHEPUMEHTOB U O(DOpPMIICHUS PE3yIbTaTOB
MCCJIEI0BAHUM U pa3pabOTOK

Jiist ocBoeHus JaHHoM yueOHoi aquciuiuinabl (Y1) cTyneHT qoimxeH

3HAThH: OCHOBBI HEOPTAHUYECKOM, OPraHUYECKON U (PU3HUECKOU XUMUMU.

YMerh: OCYyWIECTBIATh OPraHUYECKMA M HEOPTraHWUYECKUM CHUHTE3 Pa3IMYHbIX
MaTEepUajIoB, KOTOPbIE MOTYT MCIIOJIb30BAThCS B KaueCTBE MOIN(UKATOPOB (OpraHUYECKUe
COCIMHEHUSI) WM HOCHUTelel (MUHepaibHbIe BemiecTBa). PacmmdpoBath pesynbTaThl
MPOBEICHHBIX (PUBUKO-XUMUYECKHUX UCCIIETOBAHUM.

Baagers: METOIMKaMU HEOPTaHMYECKOTO M OPraHUYECKOro CHMHTE3a; OCHOBHBIMU
(U3UKO-XUMUUYECKUMU METOJaMU MCCIIEJOBAaHUSI CBOMCTB M COCTaBa HEOPTraHUYECKHX
MaTepHuasoB.

4. TpeGoBaHus K pe3yibTaTaM OCBOEHHS TN CIUIINHBI
[Ipomecc wu3ydeHUs JUCHUIUIMHBI HampaBlieH Ha (GOPMHUPOBAHUE CIEAYIONMUX
KOMITETEHIIHM:
K- 1 CrnocobeH uHCMONB30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, IMPHUPOJIC
XUMUYECKOM CBSI3M U CBOMCTBAX Pa3IMUHBIX KJIACCOB XMMHUYECKUX DJIEMEHTOB, BEILIECTB U
MaTepuasioB ISl TOHUMAaHUS MeEXaHW3Ma XUMHUYECKMX PEaKIHi, MPOUCXOI[IINX B



TEXHOJIOTUYECKHUX ITPOLIECCAX U OKPYIKAIOIIEM MUPE, @ TAKKE €CTECTBEHHOHAYYHBIE 3HAHUS
JUIS pelieHus 3a7a4 Npo(hecCuOHATBHON NesSTEIbHOCTH.

Kox u HauMeHOBaHME WHAMKATOPAa JAOCTHKEHHMS NPOdecCHOHATbHOM
KOMIICTeHLNH:

[1K-1.1. Mcnonb3yer 3HaHUSA O CTPOCHUHU BEUIECTBA, IPUPOIE XUMUUECKOH CBS3U
U CBOMCTBAaxX Pa3jM4YHBIX KJIACCOB XMMHUYECKUX DJIEMEHTOB, BEIIECTB U MAaTEPUAIOB IS
NOHMMAaHUS MEXaHW3Ma XHMHMYECKUX PpEaKIUi, MNPOUCXOIAIIMX B TEXHOJOTHMYECKHUX
IIPOLIECCAX U OKPYKAOIIEM MHPE;

IIK-1.2. IIporHo3upyer CBOMCTBAa XMMHMYECKHX COCIMHEHWUN W MaTEpUaAlIOB HA
OCHOBE JJaHHBIX 00 UX CBOMCTBAaX U XUMHUYECKOM CTPOCHUHU;

[1K-1.3. Mcnonb3yeT cOBpeMeHHbIE TEOPETUUECKUE MPEACTABICHUS XUMUYECKOM
HAyKH ¥ €CTECTBEHHOHAYYHbIE 3HAHUS B CBOEH MPO(EeCCHOHATEHOM NeSTENbHOCTH.

IK-2. CnocoGeH MNpUMEHSITh COBPEMEHHYIO amnmaparypy IpH MpPOBEACHHUU
HAay4YHBbIX HCCIIEJOBAaHUM, a TaKXe COBPEMEHHbIE TEOPETUYECKUE MPEIACTABICHUS
XUMHUYECKON HAYKH JIJIS aHAJIN3a SKCIIEPUMEHTAJIBHBIX JaHHBIX.

Koax u HauMeHOBaHMe MHIAUMKATOPA [JOCTHKEHUSA NPOGeCCHOHATIBLHOU
KOMIIeTeHLIUM

[IK-2.1. Bnazmeer COBPEMEHHBIMHM METOJAMH HCCIEAOBAaHUS XMMHYECKUX
COCAMHEHUN U MAaTEPUAJIOB;

[IK-2.2. AHanmu3upyer ¢  MHTEPHOPETUPYET  PpPE3yJbTaTbl XHUMHYECKOTO
DKCIIEPUMEHTAa HAa OCHOBE COBPEMEHHBIX TEOPETHUECKUX IPEICTABICHUN XHMHUYECKOU
HayKH

B pe3ynbTaTe 0CBOCHHUS TUCUUIIIMHBI 00y4YarOIUNCs TOJKEH:

3HaTh:

- OCHOBHBIE TPUHIMIBI, 3aKOHBI, ITOJIOKEHHS, METOIOJIOTHI0 HW3Y4YaeMbIX
aucrumiad (ITK-1)

- TEOPETUYECKUE OCHOBBI COBPEMEHHBIX METOJOB MCCIECIOBAHUS XUMHYECKUX
COCIMHEHU, MATEPUAJIOB M HHTEPIPETAIIMK OJY4YeHHBIX pe3ynbraToB (ITK-2);

- OCHOBHBIE HCTOYHUKHU M METOIbI TIOMCKa Hay4HOU nHpopmarmu(I1K-2)

YMeTs:

- WCIIOJIb30BaTh OCHOBHBIE 3aKOHBI W TMIOJOKEHUS XWMHM JUISl ITOHUMAaHUS
MEXaHM3Ma XUMHUYECKUX PEAKLUHH, MPOUCXONAIIMX B TEXHOJOTMYECKUX IpoLeccax u
okpyxkaroriem mupe (ITK-1);

- IIPOTHO3UPOBATH CBOMCTBA XMMUYECKUX COCAMHEHNN U MaTEPUaAIOB HA OCHOBE
JaHHBIX 00 UX CBOMCTBax M xumuueckoM ctpoernu (I11K-1)

— aHaIM3UpOBaTh W HMHTEPIPETHPOBATH  PE3YNbTAThl  XUMHUYECKOTO
DKCIIEPUMEHTAa Ha OCHOBE COBPEMEHHBIX TEOPETHUECKHX MPEICTABICHUN XUMHUYECKOU
Hayku (I1K-2).

Bnaners:

- HaBbIKaMU HCIOJIb30BaHUs (PYyHIaMEHTAIbHBIX XUMHUYECKHUX 3aKOHOB U
€CTECTBEHHOHAYYHBIX 3HAHUM B IPOLECCE BBIITOJIHEHNS HAYYHOI'O UCCIIENOBAHUS, & TAKKE

B CBOeH npodeccnonanbHou aestenbaoctr (1TK-1)



— HaBBIKAMH UCITOJIH30BAHUS 0A30BbIX 3HAHUH M METOJIOB XUMHUYECKUX TUCITATIIINH
IPY UHTEPIPETALMH MOTyUYCHHBIX pe3ynbTaToB ([TK-2).

OOmuM cpencTBOM KOHTPOJIS SIBIISIETCS BBEJICHHAs B YHHUBEPCUTETE OaIBHO-
pEHTHHTOBas CHCTEMa OIEHKH YCIIEBAEMOCTH CTYJICHTOB CIICIIUAIIMNTETA M HAIpaBIICHUH
OakanaBpuara.

[Tpu mpoBeeHUM yUEeOHBIX 3aHATHH 00eCIeYMBACTCS PAa3BUTHE Yy OOYYAFOIIUXCS
HABBIKOB KOMAaHJHOW pa0OThl, MEKINIHOCTHOW KOMMYHHUKAIIMH, MPUHATHS PEIICHUH,
MIPOBEJICHUEC WHTCPAKTHBHBIX JICKIMI, TPYIIOBBIX NUCKycCHil. B Kypce HCIONB3yrOTCS
MaTepHAJIbI, TIOJyYSHHBIC HA OCHOBE PE3YJIbTaTOB MPOBEACHHBIX HAYUYHBIX UCCIICIOBAHH.



1.5. Copepxanue u yueOHO-METOJMUECKAs KapTa IUCIHUILTUHBI «BBBeIeHHE B XMMHUIO TBEPJIOTO TEa
AynutopHbIe CamocTosTenpHas KommuecTBo
No 3aHATHS, YaChl pabota DopMbl 6aIUTOB
HanmenoBanme TeM (BOTIPOCOB), Ua .
Heael M3y4aeMbIX IO JAHHOM TUCUUIUIMHE [Ipa KOHTpOJA Texymmen
u Jlek. | JIa6. T Conepxanue - paGoTEI
Chl
1 Beenenne B kypc. IIpenmer u 3amaum Kypca. | 2 2 Teopust CTpoeHHsI TBEpAOIO Tena. Koncnekr, |5
XuMHUECKasi CBsA3b B TBEPJIBIX Telax. 30HHas Knaccugukanus TBepabIX Tell. YCTHBIN
Teopusi. Meron «CUIbHOW CBSI3W». 30HHas o1poc,
CTPYKTYpa  OJHOMEPHBIX, JIBYyMEPHBIX U pOBEpKa
TPEXMEPHBIX KPUCTAIIIOB. FIOHHBIE KPUCTAILIEI. /3,
OHeprust pemeTKd HOHHOIO  KpHUCTaylia. TECTUPOBaH
HNonHnass cBsa3b. MOJEKyIJsIpHbIE KPUCTAJUIBL. ue
Ban-niep-BaasibcoBoe B3auMo/ieiicTBue.
2 CTpyKTypsl  KpHUCTaUIOB.  DjeMeHTapHble | 4 4 2 Knaccupukamumss  tBepapix  Tem. | 2 Kouncnekr, |5
KPUCTANINYECKUE  CTPYKTYphl,  IIApPOBBIE DKcIepUMEHTaIbHbIE YCTHBIN
VIaKOBKH,  NOJIUMOpPU3M,  Hu3oMOphuU3M, METO/IbI ONPEIEICHUS ompoc,
TBEpJbl€  PACTBOPBHL.  DKCIEpUMEHTANIbHbIE CTPYKTYpBI KpUCTAJLIA. pOBEpKa
METO/BI OIPEENIEHUs] CTPYKTYPhl KPUCTAJUIA. /3,
CrpyKTypa peabHbIX KPUCTAJIIOB. TECTUPOBaH
CKpBITOKPUCTAITHYECKHE u ue
HEKpHUCTAIIMUECKUE TBepIble Tena. AMopgHoe
TBEPJIOE TEJIO U CTEKJIA, TOJUMEPHI.
3 SIBneHue pasynopsioueHuss B KpUCTaJUIax. | 2 2 B3aumocssi3b nedex-ToB u Koncnekr, |5
OcHoBHbIE  TUMBl  JA€PEKTOB.  ATOMHBIE, (QH3MMYECKUX, CTPYKTYPHO- YCTHBIN
ToueuHble aedekTbl. IIpumMecHble aTOMBI. MEXAHIYECKHIX CBOHCTB. OCHOBHEIE orpoc,
3apspkeHHBIE W He3apsDKEHHBIC ﬂe(bevKTLI. THIE AeeKTOB MpoBepKa
PaBHOBecue nehekToB B OMHAPHBIX U TPOHHBIX /3,
KpHCTaIax. TECTUPOBaH
ue
4 Omnpenenenne  NPUPOABI  JOMHUHHPYIOUHUX | 2 2 Bsaumocss3b nedek-ToB ul2 Koncnekr, |5
JeeKTOB. B3aumoneiictBue  nedexToB. bu3nIecKuX, CTPYKTYpPHO- YCTHBIN




Henpsimoe B3auMojeiicTBHE: KOHICHTPALIUS
NeEeKTOB PEIIECTKH, pACTIPEICTICHUE TPUMECEH.
[IpsmMoe  B3aumojciCTBHE: o0Opa3zoBaHue
NOHHBIX Hap, JaJIbHEC B3aHMOI[eI>'ICTBHC
neEeKTOB, aCCOIMAIIUA TOYCUHBIX U JTHHEHHBIX
neheKToB

MEXaHUYECKUX CBOMCTB.
BiaumopeiictBue neekToB.

orpoc,
IIPOBEpPKaA
a/3,
TECTUPOBAH
nue

Jlunetinbie u mmockue AedekTol. Jucmokamuu.
[Inanapupie u japyrue Buabl  J1e(EKTOB.
HedexTs u buszngeckue CBOMCTBA.
DJIeKTPUYECKHE, OINTUYECKHE, MAarHuTHbIE,
TEIJI0BbIE U MEXaHUYECKHE CBOMCTBA.

B3auMocBs3b nedex-ToB u
(bU3HYECKUX, CTPYKTYpHO-
MEXaHUUYEeCKHX CBOMCTB. JIMHEHHbIE 1
TUTIOCKHE JCPEKTHI.

KoHcrekT,
YCTHBIN
ompoc,
MpoOBEpKa
a/3,
TECTUPOBAH
ne

Knaccugukarus cTpyKTYpHBIX IPEBpaIIeHU B
TBepIoM Tene. OCOOEHHOCTH TEPMOINHAMUKH
TBEpAO(Da3HBIX IIPEBPAILICHU.
3aKOHOMEPHOCTH  3apoJbllIe00pa3oBaHusl B
TBEpAbIX cucremMax. PocT kpucramios.

Knaccudpukanus CTPYKTYPHBIX
IpeBpaIleHHid B TBEPJIOM TeJIe.

Koncmexr,
YCTHBIN
orpoc,
IIPOBEpKa
/3,
TECTUPOBAH
ue

['omoreHHsie ¢dazoBbie IpeBpaILCHHUS.
CrnuHOIambHBIN pacmaj TBEpAOro pacTBopa.

TBepmodasHble  peakuuu, JTUMUTHPYEMbIE
nuddysueit. Teopust Baruepa — llImanbipuna.

I'oMoreHHsbIE ¢bazoBble
IIpEBpALICHHUS.

Koncnekr,
YCTHBIN
omnpoc,
MpOBEpKa
/3,
TECTUPOBAH
ue

CTpyKTypHO-4yBCTBUTEIbHBIE CBOMCTBA.
[Tponieccrr audysun, mexanuzm nuddys3um,
TG Yy3MOHHO - KOHTPOJIUPYEMBIH IEepeHoc
Macchl 1 3apsja MoJl IeHCTBUEM MEXaHUYECKHUX
HANpPSDKEHUH, XUMHYECKUX M DJIEKTPUYECKHUX
CHIL

CTpyKTypHO-4yBCTBUTEIbHbBIC
CBOMCTBA.

Koncmnexr,
YCTHBIN
onpoc,
IIpOBEpKA
/3,
TECTUPOBaH
ue




9 XUMHUYECKHUE PEAKIMH B TBEPAOM Tene. | 2 2 XuMu4eckue peaknuu B TBepaom | 1 Koncnekt, |3
@akTOphl, BIMSIOIIME HA PEAKIHOHHYIO TEJNE. YCTHBIH
CIIOCOOHOCTD. onpoc,

pOBEpKa
a/3,
TECTHUPOBAH
ue

10 Kunernueckue wmozenu  TBepAoQasHbIX | 2 2 OcoOenHocTH KUHETUKH | 1 Koncnekr, |5
peakuuil ¢ Ppa3UYHbIMU JHUMHUTUPYIOIIKUMU XUMHUYECKHX pEeakUuid B TBEPIbIX YCTHBIN
CTa/IASIMH. Tenax orpoc,
Oco0eHHOCTH KUHETUKH XUMUYECKUX peakiuit poBepKa
B TBEPJIBIX TEJIAX, METO/IbI AaKTUBAIIUU TBEPIBIX /3,
ten.  CrexnooOpa3oBanne U (DU3HKO- TECTUPOBAH
XUMHUYECKHE MTPOIIECCHI B CTEKIIAX. ue

11 [IpeBpamienuss 06e3 HW3MEHEHHS  COCTaBa. | 2 2 TepMonuHaMKuKa U KHHETHKA XUMH- | 1 Koncnekr, |2
MapreHcuTHbIE [IPEBPALLECHUS. YECKUX PEAKUUH B TBEPABIX TeJlax YCTHBIN
besnuddysnonsie mnpeBpamieHus, (azoBbie [IpeBpamenuss  6e3  U3MEHEHHS orpoc,
MPEBpaICHHS] THUIIA TOPSJIOK — OCCIOpPSIOK, CoCTaBa. IpOBEpKa
dazoBble mepexoapl B TBEPIABIX  TeNax, /3,
PEKPUCTAIUIN3AIUS U POCT 3€PCH, JIBUKCHHE TECTHUPOBAH
TPaHUIl 3epeH ue

12 Mexanu3mMbl  TUTacTUYecKol  jaedopmarnmw, | 2 2 MexaHNU3MBI IIacTU4ecKkoit | 1 Koucnekr, |2
paspylleHre MmaTepuanoB. BeineneHue HOBOMH nedopMmarum, pazpylieHue YCTHBIN
¢da3pl U3 TBEPJIOTO PACTBOPA, JCKOPHUPOBAHUE MaTepUajoB. orpoc,
TUCIIOKAllUH, CTPYKTYpHBIE MpEBpaIlCHHUS, poBepKa
MIPOUCXOJISIINE TTPH BHICOKUX JIABJICHHSIX. /3,

TECTHUPOBAH
ne

Hror 26 26 12 50




6.00pa3oBaTe/ibHbIE TEXHOJIOTHH

TpaauunoHHbIe JEKIUH C UCIIOJIB30BAHUEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOIUH. Jlekuuu ¢
WCTOJIb30BAHUEM MYJIbTUMEIUHHBIX MPE3CHTAIMH, JEKIUU-0eceabl, JEKIUN-TUaT0oTH, YBPHUCTUUECKUE
JEKLHH, JIEKLIUU-BU3yalIU3alli1, CAMOCTOSITEIbHAs padoTa CTYIE€HTOB, KOMIIBIOTEPHOE TECTUPOBAHHUE.

Jlekus-1uaJIor — CoAep KaHUe IOAACTCS Yepe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYAEHT JOJKECH
OTBEYaTh HENOCPEICTBEHHO B XO/I€ JICKIIUH.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUHHBIX CPEICTB - CaMblii AP PEKTHUBHBII cr1oco0
JOHECEHUsT BaXHOM uHpopMauuu Npud NyOIMUYHBIX  BbICTYyIUIeHUsX. Crnaiia-npe3eHranuu ¢
UCTOJIB30BAHUEM MYJIBTUMEAUHHOTO 000PYIOBaHHS MO3BOJIAIOT 3((HEKTUBHO U HATJISAHO NPEACTaBUTH
COJIepKaHUEe HM3y4aeMOro Marepuaia, BbIICIUTh M NPOUUIIOCTPUPOBATH COOOILEHHE, KOTOPOE HECeT
MOYYUTENIbHYI0 HH(OpPMALMIO, MMOKa3aTh €€ KIIOUEBBIE COZEp)KaTeNbHbIE IyHKTHL. Vcnoiabp3oBaHue
MHTEPAKTUBHBIX 3JIEMEHTOB II03BOJISIET YCUIIUTD 3P PEKTUBHOCTD IYOJUYHBIX BHICTYIICHHUH, SIBIISIOLIMXCS
Y4aCThIO MPOQPECCHOHATBHOMN IEATENFHOCTH MPETo1aBaTesl.

JlaGopaTopHble 3aHATHS SBJISIOTCS OJHUM M3 BXXHEHIINX BUI0B y4eOHON pabOThI, COCTABISAIOT
OCHOBY IIOJTOTOBKH CTYACHTOB IO TUCIMIUIMHE W HampaBleHbl Ha (OPMHPOBAHHWE Y CTYACHTOB
CUCTEMATU3UPOBAaHHBIX 3HAHUI U HABBIKOB.

Brmonaenuio mabopatopHoil pa®OTHl JOJDKHA MPEIIIECTBOBATH CaMOCTOSATENbHAs paboTa C
JUTEPATypHbIMU HCTOYHMKAMHU M KOHCIEKTOM JIEKIIMH, IPU 3TOM ClelyeT OoOpaTUTh BHHUMAaHHE Ha
TEOPETUYECKHUE BOIIPOCHI 110 TEME 3aHATHsA. [ [epBOHAaYaIbHO HIET OIIPOC TEOPETUYECKOIO MAaTEPUAIIA TEMBI
3aHATHS. 3aTEM B PsiZie BOIIPOCOB IIPENofaBaTelis CIEAYeT CKOHLCHTPUPOBAaTh BHUMAHUE HAa OCHOBHBIX
UJesX TEMbl 3aHATHSA. 3aJaBa€Mble BOIPOCHI JOJIKHBI OBbITh KOPOTKUMHU M MAKCHUMAaJIbHO INPOSIBISTH B
CTY/IEHTaX UX COOOPa3UTEIbHOCTD.

JlaGopaTtopHble PabOTHI BBIMOJHSIOTCS B COOTBETCTBUU C TPEOOBAaHHMSIMU CTaHAAPTOB M HOPM
nabopatopHoil mnpakTHkd. CTyIeHTbl JOJDKHBI O3HAaKOMHUTbCA C 1LEJIbl0 M 3ajJadaMud  paboThl,
METOJIMYECKUMH YKa3aHUSAMU K JaHHOU J1a0opaTopHOM paboTe, anmnapaTypoid, npudopaMu U peakTUBaMH,
HEOO0XOAUMBIMU U1 BBIIOJIHEHUsI paOO0Thl. Pe3yabTaThl BHIIOJHEHHOM paboThl 0OpMIIAIOTCS B paboueit
TeTpaau 1o npeanoxxkeHHol Gopme. Kaxkaas BeinonHeHHast paboTa 10/KHA ObITh 0hOpPMIIEHA JT0JIKHBIM
o0pa3oM U caHa MpenojaBaTelito, IPOBOAUBIIEMY JJaOOPATOPHBIE 3aHATHUS.

YcTHBIN onpoc ABISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB ydeTa 3HAHUMN CTYJIEHTOB.

PaznuuaroT ¢hpoHTANBHBIN, HHANBUIYATBHBIN 1 KOMOMHUPOBAHHBINA OTIPOC.

@poHTAIbHBIN 0NPOC TPOBOAUTCS B (hopMme Oecerpl mpenogaBaress ¢ rpynnoid. OH opraHuuecKu
COUYETAETCA C MOBTOPEHUEM MPONIEHHOTO, SBIISISICH CPEACTBOM IS 3aKPEIUICHUs 3HAHUM U YyMeHHU. Ero
JOCTOMHCTBO B TOM, YTO B aKTUBHYIO YMCTBEHHYIO Pa0OTy MOKHO BOBJIEUb BCEX CTYJAEHTOB Ipymnibl. J{is
3TOrO0 BONPOCHI JOJDKHBI JIOMYCKAaTh KpaTKyio (opMy OTBETa, ObITh JIAKOHUYHBIMH, JIOTHUYECKH
B3aMMOCBSI3aHHBIMH JAPYT C JIPYrOM, JaHbl B TAaKOH IMOCIEN0BATEIbHOCTH, YTOOBI OTBETHI CTYJEHTOB B
COBOKYITHOCTH MOTJIM PacKpbITh COJep)kaHue pasnena, TeMbl. C MoMouipio (pOHTANIBHOIO OIpoca
IIpEnojaBaTellb MMEET BO3MOXKHOCTb TIPOBEPUTH BBINOJHEHHE CTYJEHTaMHM [JOMAIIHETO 3aJaHMs,
BBISICHUTH TOTOBHOCTH TpPYNNbl K HM3YYEHUIO HOBOIO MaTepuaia, ONpeAeNuTbh CHOPMUPOBAHHOCTD
OCHOBHBIX IIOHSATHH, YCBOGHHE HOBOTO YU€OHOI0 MaTepuaia.

NuauBuayanbHblil onpoc npeamnoaraeT 00CTosTeNbHbIE, CBA3HBIE OTBETHI CTYJEHTOB Ha BOIIPOC,
OTHOCALIMICA K U3y4aeMOMY y4eOHOMY MaTepHaiy, MO3TOMY OH CIY)KUT BaKHBIM Y4eOHBIM CPEICTBOM
pa3BUTHS PEYM, MaMATH, MBIIUIEHUS CTYyAEeHTOB. UTOOBI clenaTrh Takyl MHpoOBEpKy Oosee IiyOoKoH,
HE00XO0/IMMO CTaBHUTb MEpe CTYJACHTaMH BOIIPOCHI, TPeOyIOIMe pa3BEPHYTOr0 OTBETA.

Bonpocel 111 MHAMBHIyaJbHOTO OIpOCa JODKHBI OBITh YETKUMH, SICHBIMH, KOHKPETHBIMH,
€MKHMHU, HMEThb IIPUKJIAJHOM XapakTep, OXBaThlBaTb OCHOBHOW, paHee IPOWJAEHHBIH MarepHuall
nporpammel. MIX conep:kaHue TOJKHO CTUMYJIHUPOBATh CTYJAEHTOB JIOTMYECKH MBICINTH, CPABHUBATH,
aHAJIM3UpPOBaTh, JOKa3bIBaTh, MOAOUPATh yOenuTeNnbHbIE NPUMEPHl, YCTaHABIUBATb MPUYHUHHO-
CIIEJICTBEHHBIE CBSI3H, JIeJIaTh 000CHOBAaHHBIE BHIBO/IBI U 3TUM CIIOCOOCTBOBATH OOBEKTUBHOMY BBISIBICHUIO
3HaHUH CTYJEHTOB.

Bormpocs! 00bMHO 32/1aF0T BCEH TPYIIIE U MOCTIE HEOOBINOH May3bl, HEOOXOAMMOM /ISt TOTO, YTOOBI
CTYIEHTHI IIOHSJIU €70 U IPUTOTOBUIINCH K OTBETY, BBI3BIBAIOT JJI1 OTBETA KOHKPETHOT'O CTYJIEHTA.



IIucbMeHHass MpoOBepPKAa Hapsly C YCTHOM SBIIAETCS BAXKHEUIIMM METOJIOM KOHTPOJIS 3HAHU,
YMEHHH ¥ HaBBIKOB CTYACHTOB. OIHOPOIHOCTh pabOT, BBIIOJHSAEMBIX CTYIEHTaMH, I103BOJISET
NPEIbSBIATE KO BCEM OJMHAKOBBIE TPEOOBAHMS, MOIBITAET OOBEKTUBHOCTH OICHKH PE3yIbTAaTOB
oOyuenus. [IpumeHeHre 3Toro Merojaa JaeT BO3MOXHOCTh B Hambosee KOPOTKUN CPOK OJHOBPEMEHHO
IIPOBEPUTH YCBOEHUE y4e€OHOro MaTepuana BCEMHU CTYJEHTaMH IPYIIIbI, ONPEACIUTh HAIPABICHUS IS
UHIUBUAYAIBHON pabOThI C KaXK/IbIM.

[TuceMeHHass npoOBEpKa HCIHOJB3YETCSl BO BCEX BHUIAX KOHTPOJIS U OCYIIECTBISETCS KaK B
ayJTUTOPHOM, TaK U BO BHEAYAUTOPHOH paboTe (BBIIOJIHEHNE JOMAIIHUX 3aJaHH ).

Buneoxondgepenuus — ceanc Buaeokonpepenucsszu (BKC) — 31o TexHonorus MHTEpaKTUBHOTO
B3aMMOJICICTBUS ABYX U 0oJiee Y4aCTHHKOB 0Opa30BaTeIbHOrO mpoliecca Jjisi oOMeHa uHbopMaluei B
pEeaIbHOM PEXUME BPEMEHHU.

Hcnonp3yloTcss MHTEPaKTUBHBIE METOJIbI OOyUYEHUS: CUTYallMOHHBIE 3a/1a4l, UCCIIEA0BaTEIbCKUI
MeTon OOydyeHHsl, JeJOBbI€ WIPHI, IMOATOTOBKa W myOiuuHas 3ammrta pedeparoB. Mcmonb3yrorcs
PEUTHHrOBasi TEXHOJIOTHS, TEXHOJIOTUU AUCTAHLIIMOHHOTO 00yUeHUSI.

Hcnonb3yroTcsi MHTEPaKTUBHBIE METO/IbI OOYUEHUs: CUTYAIlMOHHBIC 3a7aul, MCCIIEOBATEIbCKUNA METO T
oOyueHwus1, IeTI0BbIE UTPBI, TOJrOTOBKA U MyOIWYHas 3aIIuTa pedepaTos.

TexHoJ10ris 31eKTPOHHOI0 00y4eHus (peann3yeTcst PU OMOIIH JIEKTPOHHON HHPOPMAIIMOHHO-
obpazoBarensHoil cpenbl (DUOC) COI'Y npu wucnonb3oBanuu pecypcoB OBC, mpu mnpoBeneHuun
aBTOMATHU3HPOBAHHOTO KOMIIBIOTEPHOT'O TECTUPOBAHUS U T. 11.).

Hcnonb3yrorcss OannpHO-PEHTHHIOBasS CUCTEMa OLEHKU 3HAHWM, TEXHOJOTHMH C MPUMEHEHUEM
JMCTaHIIMOHHOTO 00y4eHus Ha riardopme http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Buapl y4yeOHOW pabOTBI MOTYT MTPOBOAWTHCS ITUCTAHIIMOHHO HA OCHOBE JIOKAJIBHBIX

HOPMaTUBHBIX aKTOB.
- B mensx peanuzanuy HHIMBUIYaIHHOTO TOX0/1a K 00YUYEHHUIO CTY/ICHTOB, OCYIIECTBIISIOMUX YIeOHBIH
MPOLECC MO WHIAUBUAYATbHONW TPACKTOPHH B paMKax HWHAMBHIYaJIbHOTO paboyero IUlaHa, U3y4eHHe
JAHHOW JUCLMILIMHBI MOYKET OCYILECTBIATHCS Y€pe3 MHAMBUAYAIbHbIE KOHCYJIbTALUU IPENOjaBaTels
OYHO, B YaChl KOHCYJIBTALIHIA, 10 3JIEKTPOHHOI T0UTe, a Takke ¢ ucrnonb3oBanuem Cisco Webex Meetings,
wiaTGOpMBbI JUCTAHIIMOHHOTO 00yueHus Moodle, nuunblii kabuHeT cryaeHTa Ha nopraine COI'Y, npyrux
anemenToB DOC COI'Y.

7. YueOHO-MeTOoANYeCKOoe o0ecneYeHrne CaMOCTOATEILHOH PadoThI

[enbto camocTosTENbHON pabOThI CTYEHTOB sBIIsAETCSA: (POPMUPOBAHUE CITIOCOOHOCTEH K
CaMOCTOSITEIIbHOMY MTO3HAHUIO U O0YYEHUIO, IIOUCKY JIUTEPATYyphl, 00001IeHHTIO0, OPOPMIICHHIO U
MPEACTABICHUIO MMOJYYCHHBIX PE3YIbTATOB, UX KPUTUUCCKOMY aHAJIM3Y, ITIOMCKY HOBBIX 1 HCOPAMHAPHBIX
pelIeHni, apryMEHTUPOBAHHOMY OTCTaMBaHUIO CBOUX MPENIOKEHUHN, YMEHUI MOATOTOBKH BBICTYIIIIEHUI
Y BEICHUSA IUCKYCCHUU.

CamocrosTrenbHas paboTa CTYACHTOB MO AMCUUIUIMHE «BBeneHHe B XUMHIO TBEPIOTO Tela»
MPOBOAUTCA B BUJAC NMCbMCHHBIX JOMAITHHUX SaﬂaHHﬁ.

Ne DopmbI
IIepeyenb BONpocoB s
HeJle Tema 3ansaTus o KOHTPOJISA
m CaMOCTOATEJbHOI PadoThI
1 Beenenune B kypc. Ilpenmer wm 3amaum | Teopus crpoenus tBepaoro | KoHcrekr,
Kypca. XuMmHyeckas CBA3b B TBepAbIX | Tena. Kmaccudukanms YCTHBII
Tenax. 30HHas Teopusi. MeToa «CUIIbHOW | TBEPIbIX TE. ormpoc,
CBSI3M». 30HHAs CTPYKTypa OJHOMEPHBIX, IIPOBEpKa
JBYMEPHBIX U TPEXMEPHBIX KPUCTAIIIOB. /3,
HonHble KpHCTaubl. DHEPIUs pPELIETKU TECTUPOBAaHU
WOHHOTO Kpuctauia. LoHHas CBs3b. e



http://lms.nosu.ru/

MonekynsipHble  KpHUCTaJIbI.
BaaJIbCOBOE B3aMMOICUCTBHE.

Ban-pnep-

CrpykTypsl KpuctamioB. Dnementapuble | Knaccudukanus tBepabix | Koncmekr,
KPUCTAJLINYECKUE CTPYKTYpBI, IIAPOBBIC | TEN. OJKCIEPUMEHTAIBHBIC | YCTHBIN
YIIaKOBKH, MOIUMOPGU3M, H30MOPHU3M, | METOJIBI OIIpesiesIeHus | Ompoc,
TBEPAbIE PACTBOPHI. DKCIEPUMEHTAIbHBIEC | CTPYKTYPbI KPUCTAJUIA. IIPOBEPKa
METO]IbI OIpeeIeHUS CTPYKTYpBI /3,
KpHUCTaJla. Crpykrypa peabHBIX TECTUPOBAaHU
KPHUCTaJJIOB. e
CKpBITOKpUCTAIIINYECKHE u
HEKpUCTAJUIMYECKUE  TBEpIblE  Tela.
AmopdHOe TBeproe TeI0 U CTeKIa,
MIOJINMEPBI.
SIBrieHue pa3ynopsioueHus B KpucTamax. | B3aumMocss3b 1eekToB U Koncnexr,
OcHoBHble THUNBI Ae(PEKTOB. ATOMHBIE, | pU3MUECKUX, CTPYKTYPHO- | YCTHBIN
ToueuHble AedekTsl. [IpruMecHbIe aTOMBI. | MEXaHHYECKUX CBOWCTB. orpoc,
3apspkeHHble M He3apsDKeHHble AedekTbl. | OCHOBHbIE TUIBI 1€(DEKTOB | IPOBEpKa
PaBHOBecue nedexToB B OMHAPHBIX H /3,
TPOMHBIX KpUCTAJIIAX. TECTUPOBAaHU
e
Omnpenenenue npupoasl JOMUHHMpYOUMX | B3anmocBs3b nedektoB u KoHcnexr,
negpexroB. B3aumoneiictBue nedekToB. | GU3MUECKUX, CTPYKTYPHO- | YCTHBIN
Henpsmoe B3aMMOJICICTBHUE: | MEXaHUYECKUX CBOMCTB. orpoc,
KOHLEHTpauus  JAeQexToB  pemeTky, | Bzaumoneiicteue [IpoOBEpKa
pactipenenenue  npumeceil.  Ilpsmoe | nedexros. /3,
B3auMO/IeiicTBIE: 00Opa3oBaHHE HOHHBIX TECTUPOBAaHU
nap, JajibHee B3auMoJieiicTBue Ae(eKToB, e
accouuanusi TOYEYHBIX U JIMHEHHBIX
nedeKToB
Jluneiitnple W miIockue  AedexThl. | B3aumocBs3p n1eexToB u KoHcrekr,
Jucnokanuu. Ilnanapuelie u npyrue BUabl | pU3HUECKUX, CTPYKTYPHO- | YCTHBIN
nepexroB. JlepexkTl U (uU3NYECKHE | MEXAaHUUYECKHUX CBOWCTB. ornpoc,
CBOMCTBA. OJIEKTPUYECKUE, ONTHUYECKHE, | JINHEHWHbIE U MIIOCKHE IIPOBEpKa
MarHMTHbIE, TEIJIOBBIE M MEXAaHWYECKUE | Ne(PEKTHI. /3,
CBOIICTBA. TECTUPOBAaHU
e
Knaccudukanus cTpykTypHbIX | Knaccugukarus Koncnexr,
MIpEBPAILCHUI B TBEPIOM TeJe. | CTPYKTYPHBIX YCTHBIN
Ocobennoctu TEPMOANHAMMKH | TIPEBPAILEHUN B TBEPIOM orpoc,
TBepAO(Da3ZHBIX MIPEBPAILICHU. | TEIeE. IIPOBEPKA
3aKOHOMEPHOCTH 3apO/IbIIIe00pa30BaHUs /3,
B TBEPJbIX cuctemax. PocT KpucTaiios. TECTUPOBAHU

€




7 I'omorennsie  (a3oBeie  mpeBpaiieHus. | ['oMorenHsie ha3oBbie KoHcrexkr,
CnuHOmanbHBIN pacman TBEPAOrO | IPEBPALCHUS. YCTHBIN
pacTBopa. or1poc,
TBepnodasusie peakiuy, JUMUTHPYEMbIC IIpOBEpKa
muddysmeit.  Teopus  Barmepa  — /3,
[MImaneupuaa. TECTUPOBAHU

e

8 CTpyKTYpHO-4yBCTBUTENIbHBIE CBONCTBA. | CTPYKTYpHO- KoHcrniekr,
ITponeccer T dy3uu, MEXaHU3M | UyBCTBHUTEJIbHbBIC CBOICTBA. | YCTHBIN
g dysuu, 1 y3noHHO - orpoc,
KOHTPOJIMPYEMbI  MEPEHOC Macchl MU IIpoBepKa
3apsfa oA JCHCTBUEM MEXaHHMYECKHX /3,
HaInpsHKeHUH, XUMUYECKUX u TECTUPOBAHU
AEKTPUUYECKUX CHJL. e

9 XUMHUYECKUE PEaKIMH B TBEPAOM Tele. | XMMUYECKHE Peakluu B Koncnekr,
@aKTOopbl, BIUSIOIIAE HA PEAKIHOHHYHO | TBEPAOM TEIC. YCTHBII
CIIOCOOHOCT. onpoc,

IIpOBEpKa
n/3,
TECTUPOBAaHU
e

10 . Kunernueckne mozenu tBepaodaszHbix | OCOOEHHOCTH KHHETUKH KoHcrnekr,
peakuui c Pa3IMYHBIMH | XUMHUECKUX PEaKLUi B YCTHBIN
JTUMHATUPYIOIIUMH CTAIUSIMU. TBEP/bIX TeNax orpoc,
OCOOEHHOCTH ~ KMHETHKM  XHMHYECKUX IpoBepKa
peakuuii B TBEpPABIX TeJaX, METObI /3,
aKTUBaLUU TBEPJBIX TeJl. TECTUPOBAHU
Creknoobpa3oBaHue u ¢uzuKo- e
XMMHYECKHE ITPOLIECCH] B CTEKJIAX.

11 [IpeBpamienuss 6e3 HM3MEHEHMs cocTaBa. | TepMoAMHAMUKA U KoHcrekr,
MaprteHcuTHBIE IpEeBpalLCHHs. | KHHETHKA XUMHUECKUX YCTHBIN
besnuddysnonsie MpEBpALICHUS, | peaKlIMii B TBEPAbIX T€IaX | ONpocC,
¢da3oBble mpeBpalieHus THna nopsaok — | [IpeBpamenus 6e3 IIPOBEpKa
OoecniopsIoK, (a3oBble  TEPEXOoJbl B | KI3MEHEHHS COCTaBa. /3,
TBEPJIBIX TENaX, PEKPUCTAIIIN3ALMS U POCT TECTUPOBAHU
3epeH, IBUYKEHUE TPaHMmIl 3epeH e

12 MexaHu3MBbl IIaCTHUECKON edopmanuy, | Mexann3mel miactudeckoil | Koncnexr,
paspyuieHue MarepuanoB. Bsinenenue | nedopmanuu, pa3pylieHue | yCTHBIN
HOBOM (ha3pl M3 TBEPAOro pacTBOpa, | MaTEPUANIOB. orpoc,
JIEKOpUPOBAHNE JUCIIOKAlnH, IIpOBEpKa
CTPYKTYpHBIE MIpEBPALICHUS, /3,
MIPOUCXOJISIINE MTPH BBICOKUX JIABJICHUSIX. TECTUPOBAHU

e
s noBeIieHust 6aJUIbHON OLIEHKH 3a TEKYILYIO padoTy CTYAEHT MOXKET MPEACTaBUTh pedepar.
Tema pedepata BbIOMpaeTCSI CTYACHTOM CAaMOCTOSITEIBHO M COOTBETCTBYET  COJIEPKAHMIO

CaMOCTOSITENIbHOU paboThl. Jlokazs! 1 pedepaT JOIHKHBI COTPOBOXKIATHCS IPE3EHTAIMEN TI0 TEME.
Kpurtepun popmMupoBanusi 0eHOK NPH NpeACTABJICHUH N0KJIa1a (pedepaTa)
1. Coobuienue wmm 10KIa1 COOTBETCTBYET MPEIOKEHHON TEME, UMEET BCTYTUIEHUE, OCHOBHYIO
4acTh U 3aKitoueHue — 2 6.
2. Tema pacKpbITa HOJHOCTBIO, CTYEHT HPOIEMOHCTPHPOBAI CIIOCOOHOCTh AaHATN3MPOBATH PA3HEIE
TOYKH 3peHus — 1 0.



3. CooO1ienue cenano ¢ coOI0IeHHEM HOPM COBPEMEHHOTO PYCCKOTO JIATEPATYPHOTO SA3bIKA M C
Mpe/ICTaBJIeHUEM IMpe3eHTauu — 2 0.
MaxkcumanabHOe KOJTMYECTBO 0alioB — 5.

CamocTrosTenbHas padoTa NOJKHA HOCHTH CHCTEMAaTHYECKHIl XapakTep, ObITh MHTEPECHOW H
IIPUBJIEKATEJILHOM JUIsl CTYIEHTA.

Pe3ynbrarhl caMoCTOSTENIbHON paboThl KOHTPOJIUPYIOTCS IMpernojaBaTesieM U yYUTBIBAIOTCS MpU
aTTecTaluu cTyaeHTa (3ader). IIpu aTomM npoBoAATCS: TECTUPOBAHUE, FIKCIIPECC-ONPOC HA JIEKLIMOHHBIX U
71a00PaTOPHBIX 3aHITHSIX, 3aCIyIIUBAHUE JOKJIAJOB, IPOBEPKA MUCHMEHHBIX paboT U T.1.

8.0IIeHO‘leIe CpeacrBa AJs TEKYIIEro KOHTPOJIA yCIIeBaEMOCTH,
HpOMe)l(yTOqHOﬁ aTTeCTalluim MO uTOraM OCBOCHMUA NJUCHHUIIIMHBI.
BOHPOCLI K 3a49€Ty

=

Juddy3us 1 XuMHUECKUe peaKiyH.

Ponb quddy3un u ToueuHsIx 1eeKTOB MU PeaKUUsAX TBEPIOE + Ta3 U TBEPAOE + TBEPIIOE.

3. Kakue (akTopsl cienyer yu4uThIBaTh IPU U3y4eHUH peakuuu TBepaoe + tBeproe? Ilouemy

peakuuu TBepioe + TBepA0e BCeria IK30TEPMUUHBI?

4. KakoBbl 0COOEHHOCTH peakiyii TBepi0e + TBEPI0E B CUCTEMAX, I'/Ie TBEP/bIE Tesla —

OpraHUYECKHUE MOJIEKYIISIPHbIE KPUCTAILIIbI?

Kakue cymiecTByoT criocoObl yCKOpeHHUs TBEPAO0(a3HbIX XUMUUECKUX PEAKIIMNA?

PeakurionHas ciocoOHOCTB TBEP/BIX BEIIECTB. PoJb UA€aIbHON CTPYKTYPHI.

PeakiimoHnHas ciocOOHOCTb TBEP/bIX BelecTB. Poib 1e(eKToB.

PeakurionHas ciocoOHOCTH TBEPBIX BEIIECTB. POJIb MEXaHUUYECKUX HAIPSHKEHUH.

PeaknmonHas criocoOHOCTb TBEpbIX BelecTB. Poib nuddysum.

10. PeakiimonHasi ciocOOHOCTH TBEpABIX BemecTB. OOpaTHas CBSI3b.

11. PasmepHsbie 3¢ (HeKThl B XUMHUH TBEPJIOTO Tea.

12. Ha3oBuTe CBOWCTBA TBEPBIX BEIIECTB, KOTOPHIE M3MEHSIOTCS TIPH YMEHBIICHHH pa3Mepa YacTHll.

13. Yro Takoe pa3mep yactunr? Kak onpenenuTts pa3Mep 4acTUl] cI0XKHON Mopdonorun?

14. Yem otnnyarotcs "cnalbie" pasmepHblie 3hexTh! OT "CUIIbHBIX"?

15. Yro Takoe "kBaHTOBBIE TOUKH"? [loueMy 1 Kak u3MeHsiercs cnekTp JtoMuHecueHmu CdS npu
YMEHBIIIEHUHU pa3Mepa 4acTull?

16. IIpenyioxxuTe HECKOJIBKO METOIOB CHHTE3a HAHOPa3MEPHBIX YaCTHULL.

17. Kakue HaHOCHCTEMBI ABSITIOTCS 00JI€e CTaOMIIBHBIMU - TOMOTE€HHBIE UM I€TEPOreHHbIE U
nouemy?

18. MoHHasi MpOBOAMMOCTb CYTIEPUOHHHUKOB.

19. O6BeKTHI CTPYKTYPHOTO aHAIN3a B XMMUU TBEPAOTO Teiaa. OCHOBHBIE METO/IbI HCCIIEOBAHUS
Ka)KJI0r0 U3 0ObEKTOB.

20. Anepuonuyeckue Kpuctaisl. MoynupoBaHHbIE CTPYKTYphl. KBa3ukpucTamisl.

21. OcHOBHBIEC BUIBI HAHOMATEPHUAIOB (HAHOCUCTEM). MeTO/ b MX UCCIIeIOBaHU. MeToIbl CHHTE3a
HAaHOKPHUCTAJUTMYECKUX ITOPOIIKOB.

22. TormoXuMHUYECKHE B TOTTOTaKCHAIBbHBIE peakini. MeTo/ npeaniecTBeHHuKa. [lomydenne
MeTacTabUIbHBIX (HOpM.

23. YpaBieHne peakIIMOHHOM CIIOCOOHOCTHIO TBEPABIX BEIIECTB.

24. TlpuMeHeHHs] XUMHMHU TBEPOro Tea B (papMaluu 1 MaTepuaioBeIeHUH.

25. BiastHue IpeIbICTOPHH TBEPIOTO 00pasiia Ha ero PEakIMOHHYIO CIIOCOOHOCTD.

26. [IpocTpaHCTBEHHOE Pa3BUTHE PEeaKLUi B TBEPABbIX Tenaax. DaKkTopsl, BIUAIOLINE HA HETO, U
CIIOCOOBI YIIPABJICHUS UM.

27. Bo3MOXHBIE TIPOLIECCHI, THULIMUPYEMbIe MEXaHUYECKUM BO3/IEHCTBHEM Ha TBEP/IbIE Tela U
BBI3bIBAIONINE XUMUYECKHE PEaKIIUU WM TOJTUMOP(HBIE TPEBPALLIEHUS.

28. [Ipenmer MEXaHOXMMHH U TPH OCHOBHBIX HAIIPAaBICHUS MeXaHOXUMHH. OCOOEHHOCTH

MEXaHOXUMHUECKUX MPEBPAICHHH

N

©ooN O



29. Kakue (usnueckre mporecchl UMEIOT MECTO IIPU MEXAHHUECKOM pa3pyIIeHUU TBEPBIX Tell.
Paznuia Mmexay n3MenbueHueM U MEXaHUYECKOM akTuBanueul. [IpumMepsl MeEXaHOXMMUYECKUX
peaKuuid.

30. IIpumepsl UCTIOIB30BAHUS TEPMOTPABUMETPHUU JJISL PEILICHUS 3a7a4 XUMHUH TBEPIOTO Tena.
[Tpumepsl UCITOIB30BAHKS TEPMOMEXAHIMUECKOTO aHAIM3a JUIS PEIICHUS 3a]]a49 XUMHUH TBEPAOTO
tena. [Ipumeps! ucnonb3oBanus quddepeHanTbHON CKaHUPYIOIIEH KaJTOPUMETPUH IS
pelIeHUs 3a/1a4 XUMUH TBEPAOTO Tea.

31. Kak nposBisitoTcst Ha qudpakTorpaMMmax:

- I3MCHEHHE pa3Mepa YacTHUIl

- 00pazoBaHue CBEPXCTPYKTYP

- 00pa3oBaHuEe HAHOCTPYKTYP

- BOBHHUKHOBEHHE B 00pa3lie MUKPOHATIPSKECHHIA.
Bonpocs! k py0esxHoi KOHTPOJIbHON padoTe

1. 3akpbIThle W OTKpHITHIE omepanuu cuMMeTpuu. OCHOBHBIE BHIBL. MaTpuilel IpeoOpa3oBaHUs
koopauHar. ['padpuueckue n 6ykBeHHO-11M(poBBIe 0003HaYeHHsI. CoueTaHHe ONepalnii CHMMETPHH

JIPYT € IPYTOM.

2. IlpoctpancTBeHHble Irpynnbl cummerpuu. Onpenenenue. PacnpesneneHrne no KpuCTaUIMYECKUM
cucremam. O6o3nadenus. Muadopmarus B Mexaynapoaasix tadbnumnax. Kpucramiorpaduueckuii

knacc. Onpenenenue. [Ipumepsi.

3. TpaucmsimuonHass cumMerpusi. ['pynma tpancmsuuid. Pemerka BpaBs. DieMeHTapHas sdeiika.
Yucno hopMynbHBIX eauHHUIL B siueiike. [IpaBuiibHbIe cuctembl ToueK. YacTHbIE U 0OIIIHE TO3UIUH.

Cummerpus no3uuuu. KparHocTh no3uuuu.

4. OCHOBHbIE MOHATHS, UCIOIb3yEMBbIE MIPU OMMCAHUM CUMMETPUU KpucTasuios: IIpocTpancTBeHHas
rpynna CHMMETPUH, KpUcCTaulorpaguueckuii kimacc, pemierka bpaes, rtpymma bBpaso,

KpUCTAJUINYCCKAsA CUCTEMA.

5. BiusHue xapakrepa XMUMUYECKOM CBSI3U HA CTPYKTYpPY KpucTaiia. OCHOBHbIE IPUHIIUIIBI OITUCAHUS
KPUCTAJUIMYECKUX CTPYKTYP — MOHHBIX KPUCTAJJIOB, METAJUIMYECKUX KPUCTAJUIOB, KOBAJICHTHBIX
KPUCTAJIJIOB, MOJIEKYJISIPHBIX KpucTamioB. OCHOBHbIE CTPYKTypHble THMBbL. [lomumopdusm u

INOJIMTHUITU3M.

6. [lnoTHBIE yMakOBKM B MOJEKYJSPHBIX, MOHOATOMHBIX, OMHApPHBIX KpucTawiax. CTPyKTypsl

LITIIUHENIEH U IIEPOBCKUTOB.
Onucanue CTpYKTyp B KOOPJIMHALMOHHBIX MoyindApax. CTpyKTYpbl CHIIMKATOB.

~

8. Jludpakuus peHTTeHOBCKOTO H3JIydeHHs Kpucramiamu. YcioBus Jlays. VpaBhenue Bynbda-
bparros. CtpykrypHas amiuintyaa. Y ciaoBust noracanusi. JIuppakiimoHHbIE METOIbI UCCIIEA0BAHUS
CTPYKTYpbI KpHcTanaoB. OCHOBHbIE BapUaHThl AU(PPAKIMOHHBIX METOA0B. Buabl u3imydeHus,

HCIIOJIB3YEMOT0 JIJIsi U(GPAKIIMOHHOTO U3YUYEHHUs CTPYKTYPhI KPUCTAIIIOB.

9. Meron nopoiika. OCHOBHBIE IPUHLUIIBL. Y paBHeHUE Bynbda-bparros. daktopsl, onpeaenstoniye
MHTEHCUBHOCTh pediexkcoB Ha audpakrorpamme. @DPakTop MOBTOPSIEMOCTH PEQIIEKCOB.

HNudopmanus o CTpyKType, KOTOPYIO JaeT METOJ MOPOILKA.

10. Manexce Muutepa. MaauIMpoBaHe MOPOIIKOBBIX AU(PPAKTOrpaMM (Ha TpUMepe KyOWdecKon

CI/ICTCMBI). Pacuer ImapaMeTpoOB BHCMCHTapHOﬁ STYCHKH I10 peHTFeHOFpa(I)I/I‘-ICCKI/IM JaHHBIM.

11. Toueunsle nedexTsl B KpucTtauiax. OcHoBHbIe BHUIBI. becnopsnok no ®penkento u LoTTku.
O6o3nauenus aedexros no Kperepy nu Bunky. PaBHOBecHast KOHIIEHTpAIHsI TETIJIOBBIX TOYSUHBIX

neeKToB.

12. Toyeunsle JedeKTh, OOYCIOBIEHHBIE HECTeXHOMETpuel KpuctauioB. Kpasuxumuueckue
paBHoBecus. O6o3HaueHus aedgexroB no Kperepy u Bunky. Bausaue BHemrneit atmocdepsl Ha

KOHIOCHTPAIUIO TOUCYHBIX I[C(i)eKTOB.

13. Touyeunsle nedeKTh, 00YCIOBICHHBIE PUCYTCTBHEM MPUMECHBIX aTOMOB. BimsiHue mpuMecu Ha

KOHIOCHTPAIHUIO TOUCHYHBIX I[e(I)CKTOB B KpUCTAJIaX, CKIIOHHBIX K HCCTCXUOMCTPHHU.



14.

15.

16.

17.

18.

19.

DONEeKTPOHHOE  CTPOSHUE  METaJUIOB,  JUPJICKTPUKOB, COOCTBEHHBIX W  TPUMECHBIX
MOJYNPOBOIHUKOB. CBS3b AJIEKTPOHHBIX CBOWCTB OKHCIIOB C MX HecTexuomeTpueir. OCHOBHBIE
BH/JIbl HECTEXHOMETPUHU B OKCUJIAX METAILJIOB.

Juddysus B TBepAbIX Temax. OcHOBHBIE MeXaHU3MbI Tu(dy3un. BeipakeHus 1 ko3 unrenrta
middy3un B Kpuctayuiax. JHeprus aktuBauuu quddysun. Juddysus B mone MeXxaHHMYECKHX
HanpsbkeHul — 3¢ ekt ['opckoro.

HNonnas npoBoIuMOCTh B KpUcTajulaX. BiausiHue nNpUMECHBIX aTOMOB Ha HOHHYIO MPOBOJAUMOCTb.
MN3orepma Koxa-Barnepa. IlapameTpsl, KOTOpble MOXHO MOJYYUTh HW3 TEMIIEpATypHOI
3aBUCHUMOCTH MOHHOM IMPOBOJUMOCTH.

Hucnokamuu. Onpenenenue. Kontyp u Bektop broprepca. KpaeBbie 1 BUHTOBBIE AUCIOKAIIMH.
DHeprust AUCIOKaIIH.

Hucnokanuu. OCHOBHBIE BUIBI IBMKEHUS TUCIOKalui. BiusHue nuciokanuii Ha MeXxaHU4ecKue
CBOKWCTBA TBEP/bIX TEIL.

[ToBepxHOCTH KpUCTAILIIOB. UeM omnpeensieTcs paBHOBecHas popma Kpucrasuia?

TecTbl Kk py0e:kHOH aTTeCTAIIUN

1.Kakue u3 crieayrommx BemecTB OTHOCITCS K TOYSUHBIM J1e(eKTam

Cds
NH4Br
LisPO4
NH:l

2.Kakue rpynnsl SBISIFOTCS PABHOBECHBIMU Je(EKTaMU CO IIMUHEIbHOW CTPYKTYpOil?
Fe2**03 'Fe?*O

K AIF*(SO4).

KoMnOa4

FeS+[Fe2+Fe?:+]O42-

3.Kaxoea 3neKTpoHHasi KOHQUTYpAIUS aTOMa KaJIbIIHsI

1522522

1s22s%2p

1522522
1s% 252

p6352

2

p®3s23p%4s?

2p° 3s? 2p° 302 4s2

4.Ha3BaThb, uTo Takoe 1e(eKThl BaKaHCUI

CBOOOHBIE Y3IIbI PEHIETKU

CB0OO/IHBIE Y3JIbI PELIETKH KPUCTAJLIA 3aHAThIE

CBoOOaHBIC Y3JIbI PEIIECTKUA KPUCTAIIIA HE 3aHSATHI

OtcyTcTBUE CBOOOHBIX Y3JI0B B KpUCTAJLIE

5.Kak Ha3bpIBaeTcst 00J1aCTh MPH HATMYHNA U30BITOYHBIX DJIEKTPOHOB B OCHOBHOM COCTOSTHHH METAJUIOB
DHepreTnyeckuil ypoBeHb

DneKTp
3ouHan

OHHasi KOH(pUTYpaLUs CETOK
KOH(pUTrypauus

Ynops104eHHbIE 3TEKTPOHBI
6.C KaKuMU U3 CIeAYIOIINX BEIIECTB pearupyeT Kajablui

Cl,
Na.O
H20
NacCl

7. C KaKMMU BEUIECTBAMHU PEArpyeT T’MIPOKCU KaTbIUs

NaOH
SO,
Naz O
HCI
8.Jlatb

0003HaYCHHUS 9JICKTPOHOB U ABIPOK C UX 3apssaaMU



B+

e

h+

9.Yto mpoucxomut ¢ AeeKTaMu B pa3ynops04eHHOM KpUCTaJLIE:
TEPSIIOTCS DJIEKTPOHBI

o0pa3yroTcst 1eeKThI

OKa3bIBAOTCSl HOHU3UPOBAaHHBIMU KakK B kpuctasie ZnO
IIPEBPALIAIOTCS B MOHBI

10.YTo mpoucxXouT B MEKIO0Y3IHAX KpucTawioB nByokucuypata (U 20s) ¢ aTomamu KUCIOpoJa U 4eM
OHH SBJIIOTCS

0TJ]a4a AJIEKTPOHOB U3 PEIIETKH

aKLENTOPBI U 3aXBaT 3JIEKTPOHOB U3 PELIETKU
MIPUCOEANHEHNE HEHTPOHOB

M3MEHEHNE MarHUTHOIO KBAHTOBOI'O YHCIIa

11.4emy paBHO 4KCIIO HEUTPOHOB B aTome (ocdopa

31

16

15

46

12.Yucno 3HepreTUYECKUX CJI0EB U YUCIIO 3JIEKTPOHOB BO BHELTHEM SHEPIeTUYECKOM YPOBHE CEJIeHa
paBHBI COOTBETCTBEHHO

4,6

3,6

4,7

3,7

13.0xcup cepsl (6) HE B3aUMOIEUCTBYET € KaXKIbIM U3 BELECTB B PALY
N 20s u H 3POq4

CaO u Al 2,03

H 20 u NaOH

H.Su K20

14.C xucnoramu He pearupyer

SiO;

CaO

FeO

NiO

15.C KHCTIOTHBIMU OKCHIAMHU pearupyeT

CaO, Na20, ZnO

SrO, Fe;03, CO2

H20, SO3, BaO

SiO2, N2Os, Al,O3

16. AM¢oTtepHbIii okcua o0pa3yeTcs B peakluu
2AIl(OH)3=Al,03+3H,0

NHsNO3=N>0+2H,0

CaC03=Ca0+CO

S+0,=S0,

17.11pu B3auMOICHCTBUH C BOJION 00Opa3yeTcs MIeI0Yb
Li-O

SOz

CO;

FeO

18.KuciaoTHbIe CBOMCTBA OKCHJIOB YBEIMUNUBAETCS B PIAY



SO, CO2,NO2

Cly07, SiO,, CO2

Cl207, P20s, SO3
Al203 N203 N20s

19. Cpenu snemeHTOB (4) rpyIibl HauboJee AIEKTPOOTPULIATEIIbHBIMU SIBIISIOTCS
Si

Ge

C

Sn
20.Bce aneMeHThI B psiiy MOTYT IIPOSIBIIATH CTEIIEHb OKUCICHUS +5
Ga, Al, Be

C, Se F

S, Br, Zn

P, N, Sb
21.HaubonpIas cTeneHh OKUCICHUS JKeJie3a B COSTUHEHUH
Ka[Fe(CN)e]

Ks[Fe(CN)e]

FeO

Fe(OH):
22. BanentHocTb (3) XapakTepHa s

@)

In

Mg

Se
23.Crenenb okucieHus (-3) MbIIbSK IPOSBISETCS B COEAUHEHNUN
Al>O3

NazAsO4

CazAs:
As205
24.Crenens okucienus xpoma B none CrO? pasna

(+3)

(+4)

(-2)

(+6)
25.Hanb01b111110 371€KTPOOTPUIIATEILHOCTh UMEET 3JIEMEHT.

N

S

Br

@)
26. Uewm ompenensieTcs: MECTOHAXOXKIEHUE MPUMECHBIX J1e(heKTOB
sHeprueil 0opa3oBaHus
SHTAJIBIIUEN
SHEPTrUel BHEIPEHUs

CUJIOW MPUTSKEHUS
27.Kak MOXHO 00HApYXUTh YPOBHHU B MpeEJENIax 3ampenieHHON 30HbI
XUMHYECKH, (PU3UKO-XUMHUYECKH

ONTUYECKH (TIOTJIOMIEHNE ,JTFOMUHECIICHITHS )
IIOTEPEU DIIEKTPOHOB

10 U3MEHEHUIO CTETICHU OKUCIICHHS
28.00pa3yroTcs i IPUMECH B 3alpelIeHHON 30He MPU 00pa30BaHUEM TBEPBIX PACTBOPOB B CUCTEME
ZnS-CdS
HEe 00pa3yrTCs MOJTHOCTHIO



BpsiZ1 1 00pa3yroTCs

He 00pasyroTcs

o0Opa3yroTcs

29.Crenens okucinenus asora B none NHs" paBna
(+5)

(+3)

(-3)

(+1)

30.Bce 311eMeHTBI B psily MOTYT IPOSBISTH cTeneHu okucieHus (-1),(+5)
Rb, Ca, Li

H, Si, F

Cl, 1, Br

As, N, Te

31. BasientHOoCTb (3) XapakTepHa Jisl
Cu

P

@)

Si

32.0xkcup cepsl (6) HE B3aUMOJIEHCTBYET € KaXKIbIM U3 BELIECTB B PALY
N20s5 ,H3PO4

H20, NaOH

CaO,Al,03

H.S, K20

33. Kakue u3 yka3aHHBIX METAJJIOB SBIISIOTCA LIEIIOYHBIMU
Ca

K

Cu

Li

34.Kakue n3 nepeyrcIeHHbIX METANIOB CITIOCOOHBIEC BBITECHITh M3 BOJIBI IPU KOMHATHOW TEMITEPATYPHI
BOJIOPOJL

Meb

KeJe3o

HaTpui

KaJILIIUN

35.C xakuMH U3 CIEAYIONIUX BEIIECTB Pearupyer Kajaui
N2O

+H20

S

Ca(OH)2

37.C xakuMH U3 yKa3aHHBIX BEIIECTB pearupyeT Keyne3o
02

H2SOq4

Na20O

CO2

38. C xakuMHu 13 YKa3aHHBIX BelecTB pearupyer FeO

H.O

Na20O

HCI

SOz

39.Kakue BemiectBa oOpasyrores npu B3aumoericteun Fe(OH)z ¢ HNO3



H20

FeO

Fe(NOz3)3

Fe(NO3):2

40. Haubonpmuii paamyc uMeeT aToMm

O

S

P

43. Ha3BaTh puMeCHbIE aTOMBI B MEXIO0Y3JIUAMHU SIBISIOIIUMHUCS JIOHOPAMH.
Na B FeS

Be B SrO

Cu B PbS

SBTeS

44 Ha3BaTb IPUMECHBIE aTOMBI B MEXKI0Y3JIUAX SBISIONINECS aKIIHCTOPAMU .
JIByOKuUChH ypaHa

Oxcun Hukensi(2)

Oxkcun Banaaus (5)

Oxcup xenesa (3)

45. Kakue cBoicTBa OyyT IPEACTABIATh OJUH U TOT K€ MPUMHUTUBHBIN aTOM , €CJIM OH JCHCTBYET B
OJTHOM TIOJIOKEHHUH KaK JIOHOP ,a B IPYTOM MOJIOKEHUU KaK aKIIETTop.
OKHCIUTENbHBIE COCTMHEHUS

BoccranoBureabHbIe COSTUHEHHS

AmM@doTepHbIE COeAMHEHUS

46.Kak Ha3pIBaeTCs BaKaHTHBII YPOBEHb JedeKTa B BUAE KOCOTO KpecTa (X)
[TonoxuTenbHOCTH

OTpunaTenbHOCTh

HeitrpanbHoCTh

N3menenne nepuoiuuyHOCTH

47.[aTh onpeneneHue HOpMaIbHBIM KOMITIOHEHTAM 3aHUMAIOIIUE CBOM Y3JIbI B HEOOBIYHBIX JJISI HUX
MecTax.

CTpyKTypHBIE JIEMEHTHI

Konuenrpanus Bemecta

CxomHoe cTpoeHHe

48.YeM 3aaeTcsi XMMUYECKHH MOTSHIIMAT JIFOOOTO XUMUYECKOTO KOMITOHEHTA CUCTEMBI
[ToBbIICHNEM TaBICHUS

[TonnxeHnueM TemiiepaTypbl

[TpouzBonsHOI cBOOOAHOM SHEprun [ n6OCca

OOBeMOM peaHyIOHHOTO cocya

49.YT0 MpoUCXOAUT B pe3yabTaTe TEPMHUUYECKOTO BO30YKICHUS SJIEKTPOHOB M3 BaJICHTHOM 30HBI B 30HY
MIPOBOJIUMOCTHU B KPUCTAJLIIE.

O6pazoBanre NOHOB

[TepeckaknBanue CBOOOIHBIX IJIEKTPOHOB M 00pa30BAaHUE IBIPOK
O6pazoBanue 2 HEeKTUBHOTO 3apsiia

CnapuBaHue MEXYIEIbHBIX aTOMOB

50.Yem xapakrepusyercs pasynopsaodenue no [HloTTku .

OO6pazoBanueM 30HHOH MPOBOJIUMOCTH

PacTBOopeHneM Bakyyma B KpUCTAJJIE M YBEIMYEHUEM UHCIA Y3JI0B
OO6pazoBanneM HOHU3UPOBAHHBIX J1e(HEKTOB

OO6pa3oBaHreM BaJICHTHON 30HBI

51.Y10 npoUCXOAUT MpHU pa3ynopsAoueHun 1no OpeHKeento.

O6pazoBanue 30HbI TPOBOAUMOCTH

3acesieHHe SHEPTeTUUYECKUX YPOBHEHN



3anoaHeHHe MeXA0Y3JINH 1 YKciia y3J10B HE MEHSETCS

H3MeHeHne KOJIMYEeCTBA CTPYKTYPHBIX 2JIEMEHTOB

52.CKOJBKO 3JEKTPOHOB PUHUMAET Y4acTUE JJI1 HOHHON POBOJMMOCTH T.€ IIPU MEPEXOJE OT
HPOBOJMMOCTH 3a c4eT Vy K MPOBOAUMOCTH 32 cueT Vy' B IepeHoce ToKa.
[Ipunumaer yuactue 4 MoHa

He npuHHMaroT yyactie Bce MOHBI

[Mpunumarot yyactue 06a uona Vy u V'

HeBo3M0xHO yyacTHe HOHOB

53. Kak ocy11ecTBIs€TCS. HOHHBIN N1EPEXO0/ B 3JIEKTPOHHOM ITPOBOHUKE.
1arom

10 OKPYKHOCTHU

CKa4KOM

Oerom

54. Kakue cBoiicTBa onpeenseT KpUcTaul, COAep KAl BCeBO3MOXKHbIE TUIIBI Ae()EKTOB.
N3oTepmuueckn

dusnueckue

Kpucramnueckue

Xumnueckue

55.Ha3Barh coequHEHHUE ¢ OTHOPOAHOMU (ha3oii .

Cynpdua nuHkKa

Oxkcun xpoma(3)

Oxcus HUHKA ¢ U30BITKOM IIMHKA U IPOBOJIUMOCTBIO N=THUMa

Kapb6un kanprus

56.1IpuBectu npuMepsl COEUHEHNUS C IBYCTOPOHHEH (a3oii.

HNonun kagmus

Cynp¢ua cBUHIA IPU HU3KUX JIABJICHUSAX CEPhl JaeT IPOBOJIUMOCTb Ce€pbl N-TO TUIIA
Oxcup HUKeNs ¢ U30BITKOM KHCI0po/ia 001a1aeT IPOBOAUMOCTBIO P-TUIIA
Oxcun Bonbgppama(6)

57. Yro XapakTepHO AJIs1 HOHHON IIPOBOJUMOCTH.

JIsIpoyHasi MpOBOIUMOCTD

[IpoTrBONOIOKEHHOE MTOBEACHUE T.€ NPHU MEPEX0I€ OT MPOBOJANMOCTH 3a CUET 00pa30BaHuUs BaKaHCUI B
y3ie

HoHHBIN IPOBOAUMOCTH

ONEKTPOHHBIA TPOBOIHUK

59. Ha3BaTh pa3IMYHbIE MEXAHU3Mbl 00BEMHON AU(PPY3UH B TBEPAOM TEIIE.
KonneHTpaius coOCTBEHHBIX 3apsHKEHHBIX 1EPEKTOB

Baxknelmmmu sBISIOTCS BAKAHCUOHHBIM MEXJI0Y3JIEHBIH U ACTaQeTHBIN
[Tpumecu Haxozsuecs B 3apsKeHHON opme

Tonpko 0J1HA U3 IpUMecel NPUCYTCTBYET B KOHIIEHTPAIUH

60. Ha uTto BaMsieT KOMIEHcalus 3apsaaa:

YBenuueHue pacTBOPUMOCTH

O6pa3oBaHue coOCTBEHHBIX JEPEKTOB

CoxpaHeHHe CTpYKTYpbl B IPUCYTCTBUM aTOMOB

IIpucyTCTBUM B paBHBIX KOHLEHTPALUAX PAa3JIUYHbIX 3JIEMEHTOB

9. YueOHO-MeTOAMUYECKOE U MH(OPMAITUOHHOE OOecTiedeHue TUCUMILTUHbI
(MoayJin)
a) OCHOBHasl JIUTEepaTypa
1. Xumus T1Bepmoro Ttena [DNEeKTpOHHBIH pecypc] : yuebHoe mocodbue / H.®. VYmapos, FO.I.
Mareinmnaa. - HoBocubupck : HI'TY, 2019. Pexum JIOCTyma:
https://www.studentlibrary.ru/book/ISBN9785778238312.html



https://www.studentlibrary.ru/book/ISBN9785778238312.html

2. O6mas xumus [Dnextponssiid pecypc]| / CyBopoB A.B., Hukonbsckwuii JI. b. - CII6. : XUMU3IAT,
2017. - http://www.medcollegelib.ru/book/ISBN9785938083035.html

3. TepmoanHamMuKa U KMHETHKA METAITYPTHYECKUX MPoLeccoB [DaeKTpoHHbIN pecypce] / Ilerenun
A.JIL., Muxamuna E.C. - M. : MHUCuC, 2005. - http://www.studentlibrary.ru/book/MI1S029.html

4. Heopranwdeckne HaHOMAaTEpHAIbI [ DIEKTPOHHBIN pecypc] : yuebHoe mocobue / PakoB D.I°. - 3-¢

ma - M. :  Jlaboparopus  3Hanui, 2020. Haworexnomoruu  Pexxum  gocryna:
https://www.studentlibrary.ru/book/ISBN9785001017417.html

5. PerymmupoBaHue pakIlmOHHOM CIOCOOHOCTH TBEPABIX (a3 [DiexkTponHsii pecype] / Kocenko H.D.
- BanoBo : MBaH. roc. XuM.-TexHouL. yH-T., 2013. - http://www.studentlibrary.ru/book/ghtu_035.html

6. dusnyeckas v KoutouaHas Xxumus. [Ipaktukym [DnekTpoHHbIN pecypc] : yauedHoe mocooue / H.U.
Jlapmukuna, A.B. KagummoBa. -  Hoocubupck : HITY, 2019. Pexum nocryma:
https://www.studentlibrary.ru/book/ISBN9785778238329.html

7. ®wionoB, M. P. Meroapl (GU3NKO-XMMHUYECKUX HCCIEAOBAHUN MPOIECCOB M MAaTEPHATIOB /
®unonoB M. P. - Mocksa : MUCuC, 2016. - 103 c. - ISBN 978-5-906846-06-8. - TekcT : 37eKTpOHHBIH //
9BbC "KoHcynpTaHT cTyneHra" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785906846068.html

8. ¥Ypycos, B. C. Kpucrannoxumus. Kpatkuii kypc : yuebnuk / Ypycos B. C. , Epémun H. H. - Mocksa
: UsmatenbcTBO MOCKOBCKOTO TOCyIapcTBeHHOTO yHUBepcuTeTa, 2010. - 256 c. - ISBN 978-5-211-05497-
4. - Tekcr : onexrponsubii // 3OBC "Koncynprant crymenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785211054974.html

9. JIucwukun I'.B., XvMusi mpuBUTHIX TOBEPXHOCTHBIX coenuHennti / I'. B. Jlucnukus, A. 1O.
®anees, A. A. Cepnan, [1.H. Hecrepenko, I1. I'. Munranes, /I. b. ®ypman - M. : DUSMATIIUT, 2003. -
592 c. - ISBN 5-9221-0342-3 - Texkcr : anexktponnsiii / ObC "KoncynbTrant crynenta : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN5922103423.html

0)a0onoIHUTENbHAS JTUTEPATypa

1. TexHOIOrMM KOHCTPYKIMOHHBIX HAHOCTPYKTYPHBIX MAaTEpHAIOB U MOKPHITHHA [DIEKTPOHHBIH
pecypc] / II.A. Buta3b [u ap.] ; mox oomr. pen. I1.A. Butsazs u K.A. ConnieBa - Munck : benopyc. Hayka,
2011. - http://www.studentlibrary.ru/book/ISBN9789850812926.html

2. Annpees, JI. A. ®u3nka 1 XuMusi TBEpAOro Tena. Todeynple Ae(eKThl B MOHHBIX KpHCTaIax /
Annpees JI. A. , HosukoB A. B. , HoBukosa E. A. - Mocksa : MUCuC, 2003. - 82 c. - ISBN --. - Tekcr :
BJIEKTPOHHBIN /! OBC "KoncynpTant cTynenra" : [caiT]. - URL :
https://www.studentlibrary.ru/book/M1S040.html

3. Tep-AxomsH, M. H. Xumust meramnos / Tep-AxomstH M. H. - Mocksa : MUCuC, 2015. - 148 c. -
ISBN 978-5-87623-866-5. - Tekcr : anextponnslii / ObC "KoncynbranT crymenta" : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785876238665.html

4. bytarun, I1. 10. Xumnueckas ¢usuka tBepaoro tena / byrarun I1. FO. - Mocksa : M3aarenscTBo
MockoBckoro rocynapctseHHoro ynusepcurera, 2006. - 272 c. - ISBN 5-211-04970-5. - Tekcr :

AJIEKTPOHHBIN /! 29bC "KoHncynbTaHT cryneHTa" : [caiT]. - URL
https://www.studentlibrary.ru/book/ISBN5211049705.html

5. Amnnpees, JI. A. ®usndeckas xumus : CtpoeHue Bemecta : Meton, ykazanus / Auapees JI. A. ,
HosukoBa E. A. , Mamotuna I'. JI. , HoBukoB A. B. - Mocksa : MUCuC, 2002. - 21 c. - Teker :
3IEKTPOHHBIN // 9BC "KoHcynbTaHT cTyneHra" : [caiT]. - URL :
https://www.studentlibrary.ru/book/Misis_274.html



http://www.medcollegelib.ru/book/ISBN9785938083035.html
http://www.studentlibrary.ru/book/MIS029.html
https://www.studentlibrary.ru/book/ISBN9785001017417.html
http://www.studentlibrary.ru/book/ghtu_035.html
https://www.studentlibrary.ru/book/ISBN9785778238329.html
https://www.studentlibrary.ru/book/ISBN9785906846068.html
https://www.studentlibrary.ru/book/ISBN9785211054974.html
https://www.studentlibrary.ru/book/ISBN5922103423.html
http://www.studentlibrary.ru/book/ISBN9789850812926.html
https://www.studentlibrary.ru/book/MIS040.html
https://www.studentlibrary.ru/book/ISBN9785876238665.html
https://www.studentlibrary.ru/book/ISBN5211049705.html
https://www.studentlibrary.ru/book/Misis_274.html

6. Mapoumn, 1O. C. [lepcniekTUBHBIC BEUIECTBA, TEXHOJIOTHH M MaTepUaJIbI - KpaTKuii 0030p / Mapdun
10. C. - BanoBo : MBaH. roc. Xum. -TeXHOI. YH-T. , 2015. - 99 c. - ISBN --. - Tekcr : anekrponnsiii // 9bC

"Koncynbrant crynaenta” : [cait]. - URL : https://www.studentlibrary.ru/book/ghtu_047.html

ObecrieueH AOCTYNl K COBPEMEHHBIM MpodecCHOHAIbHBIM 0a3aM JaHHBIX, WH(GOPMAIMOHHBIM

IIporpammuoe obecnieuenue u UnrepHeT-pecypcsbl

CIIPaBOYHBIM U TIOMCKOBBIM cucTemMaM (bubaunorexka COI'Y):

1. Dnexkrponnas oubnuoreka auccepramuu u apropedeparos PI'b (OB PI'B) (https://dvs.rsl.ru).

2. OBC «YuuBepcuterckas oubnmmoreka online» (https://biblioclub.ru).
3. OBC «Hayunas snextponnas 6ubimmoreka eLibrary.ru» (http:/elibrary.ru.)

4. YuuBepcanbHas 6a3 nanubix East View (https://dlib.eastview.com). Jlorun: Khetagurov; Iapoms:

Khetagurov

5. OBC «KoncynbsTant cryaenta». http://www.studentlibrary.ru

6. OBC «Opaiit» - oOpazoBaTenbHasi cpe/ia, BKIIOYAONIAs BUPTYAIbHBINA YUTANBHBINA 371 YYCOHUKOB U
y4eOHBIX IMOCOOMI OT aBTOPOB M3 BEAYIIUX By30B PoccHm MO BceM HANMPaBICHHUSIM U CHEIUATLHOCTSIM

(www.biblio-online.ru)

7. Uudopmarimonno-mpaBoBoii moptain «I"apant» (http://www.garant.ru/ ).
8. CnpaBounast npaBoBas cucrema Koucysbrant [Lroc (http://www.consultant.ru/ ).

CocTaB JMIEH3MOHHOI0 U CBOOOHO PAacCIPOCTPAHAEMOI0 IPOIPAMMHOI0 ol0ecreYeHusl, B

TOM YHUCJIC€ OTCYECCTBCHHOI'0 IPOMU3BOACTBA

Ne ni/m HaumenoBanue Ne norosopa (JinueH3ust)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 r.
AHTHBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. | mporpammHuoe obecrnieuenue | 14.03.2019 r, npomena go 2021 r.
KasperksyTotalSecurity
[Tporpamma anst 9BM «bank | Pazpabotka cory CuueTenscTBo 0
4. | BOTIPOCOB JUTsl KOHTPOIIA TOCYJapCTBEHHON PErucTpaluy TPOTPAMMBI LIS
" | 3HaHMID OBM Ne2015611829 ot 06.02.2015 r. (beccpouHo)
CiscoWebex- Cucrema | OOO AiicrexkmoroBop Ne J[83-2020 ot 10.08.2020-
S. | mpoBeaeHus BeOHHAPOB. 10.08.2021 .
Cucrema moucka TeKCTOBBIX | Ne795 ot  26.12.2020  (melicTBUTENEH 110
6. | 3aMMCTBOBAaHUM 30.12.20211) ¢ 3AO «AnTtH-ILtaruar»
«Antunnaruar.BY3»
[Mporpammuoe obecnieuenne | CBOOOAHOE MporpaMMHOe obecrieueHue(0eccpouHo)
TUIS pEeIaKTHPOBAHUS
7. | xummaecknx dopmyn  Isis
Draw
Cucrema tectupoBanus | Ne468 ot  03.12.2013 NIl  Cyurarynux
8. | Sunrav WEB Class P.T.(Geccpouro)



https://www.studentlibrary.ru/book/ghtu_047.html
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.consultant.ru/

JIEKTPOHHBIE pecypchl, 00ecnevYnBaIMe peajn3anuio 00pa3oBaTe/bHbBIX IPOrPaMM
®I'BOY BO «CeBepo-OceTuHckMii rocyaapcTBeHHbIH YHUBepcuTeT mMenn Kocra
JleBanoBuya XerarypoBa»

Ne HaumenoBanue Jj1eKTPOHHOIO IIpuHapIeKHOCTH Ajpec caiita
pecypca
1 | OBC "YHuBepcuTeTcKasi CropoHHsis http://www.biblioclub.ru
ouodsmorexa Online™
2 DJIeKTPOHHAsI OMOJIHOTEKA CropoHHsis https://dvs.rsl.ru

auccepramuii PI'b (b1 PI'b)

3 DJIeKTpPOHHAasi ONdIN0OTEeKA CroponHnsis http://www.studmedlib.ru/

«KoOHCYJBTaHT CTYy/IEHTA)

4 YHuBepcaabHasi 0a3za qaHHbIx «East- | CtopoHHsis dlib.eastview.com
View»
Hayunasi 31ekTponHas 6ubanoreka | CTOpoHHSSA http://elibrary.ru

5 eLibrary.ru

Bba3a njannbIix

«IBC elibrary

6 DiaexTponHasi oudauoreka «kOpaiir» | CTopoHHSS https://www.biblio-

online.ru/

CoBpeMeHHbBIe PO eccHOHATbHBIE 0a3bl JAHHBIX, HH(POPMAIHOHHbIE CITPABOYHBIE CHCTEMBI,
3JIeKTPOHHBIE 00pa30BaTeJbHbIE PeCypChI

1. Caiit 0 HanoTtexHosorusax B Poccuu [Dnextponnsiii pecypc]: http://www.nanoware.ru/

2. HanotexHonoruueckoe coo011ecTBo [DNEeKTPOHHBIHN pecypc]: www.nanometer.ru

3. HNHTepHeT-XypHaI 0 HAHOTEXHOJOTHUSX. [ DIEeKTpOHHBIN pecypc]: http://nanodigest.ru/

4, Hanorexnonoruu. Hay4yHOo-uHGOpPMAaIMOHHBIN MOPTal MO HAHOTEXHOJOTHSM [DIEeKTPOHHBII

pecypc]: http://mano-info.ru/
http://www.elib.nwpi.ru - snexrponnast 6ubmmorexka COI'Y

10. MaTepua/jibHO-TEXHHYECKOE o0ecneyeHue JUCHUTLIUHBI
Komnerotepnsiit knacc, noctyn kK cetu HHTepHeT (BO BpeMs CaMOCTOATEIbHOW paboThl),
OpPITEXHUKa, 3JEeKTpoHHas Oa3a JaHHbIX OnOnuorexn COI'Y, NeKIMOHHBIE AayTUTOPHUM; OCHAIlEHHBIE
MHTEPAaKTUBHON JOCKOH, IPOEKTOPOM, XMMHUECKas JadopaTopusl.
YueOHble ayqMTOpPUU [Jisi TPOBeAeHUS] 3aHATHI JIEKIIMOHHOTO THINA, CEMHHAPCKOro THMA,

TPYNNOBBLIX W WHAWBHAYAJIBHBIX KOHCYJIbTAIlHI, TEKYIIero KOHTPOJSI H NPOMEXKYTOYHOI
aTTecTallMi, a TaKKe CAMOCTOATEbHOI PadoThl 00yYAKOIIMXCH: MPENOAaBaTEIbCKUN CTOJ, CTYII,
CTOJIBI M CTYJIBS JUIsSI OOydaromuxcs, kadeapa, KiaccHas JOCKa.

Oo6opynoBanue: MurepaktuBHas nocka Smart Board — 1 mr.; PaGouas cranums RU Ergo Home 123/
Keyboard USB/mouse optical USB/400 W 17 — 1 . [TpoeKImoHHOE MYJIbTUMEIUHHOE 000PYI0BaHHE
(mynpTuMenuiiHbI TpoekTop Optoma Dx 327 ¢ moTonmouHBIM KperieHHeM-KpoHIITeH Kromax
PROJETOR-10 mns mpoekropoB 3 cr. HakioH; ODkpan DINON Manual 180x180 MW- 1 mrT. ¢
MIPOTPaMMHBIM 00€CTIEYCHHEM, BEIXOJIOM B C€Th MIHTEPHET 1 IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIOHHO-
oOpasoBarenbsHyto cpeny COI'Y


http://www/
http://www.studmedlib.ru/
http://elibrary.ru/

ITporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema tectupoBanusi Sunrav. WEB Class (beccpounoe I10); IIporpammHoe obecrieueHue yis
penaktupoBaHust xumuaeckux Gopmyit Isis Draw (beccpounoe I10); Koncynprant miroc; Cucrema nmoucka
TEKCTOBBIX 3aMMCTBOBaHUN «AHTUIIIArnat.BY3»; IIporpamma nius 9BM «baHk BonpocoB 111 KOHTPOIISt
3Hanuii»; [apant; Cisco Webex; JNEMOHCTpAllMOHHBIE U y4eOHO-HAIJISIIHBIE — MOcoOus
(Buaeomnpe3eHTaIus).

JlaGoparopust OOmieli M HEOPraHWYECKOHM XHWMHUM JUIsl TPOBEIACHUS 3aHITHH CEMHHApCKOTO THIIA,
71a00paTOPHBIX 3aHATUN, KYpCOBOTO MPOEKTUPOBAHUS (BBIIIOJHEHUS KYpPCOBBIX pabOT), TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIMI, a TAK)KE CAMOCTOATEIBHOM pabOThI 00YJaIOUINXCS: MTPET01aBaTeNIbCKUI
CTOJI, CTYJI, CTOJIBI ¥ CTYJIbsSI ISl O0y4aroIuXcsl, JJA0opaTOpHBIC CTOJBI, Kadeapa, KiracCHast TOCKa.
Ob6opynoBanue: Pabouas cranims: RU Ergo Home 123 —1mt., Morutop Asus VB 172 TN (Core 2 Duo
E 4700/2 GB DD) -lwr.; Dkpan- lwmrt.; Mynerumenuiineiii npoekrop Benqg MX 501 — 1 mT. ¢
MIPOrpPaMMHBIM 00€eCIiedYeHHEM, BBIXO/IOM B C€Th VIHTEpHET U IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIIOHHO-
obpazoBatenbHyto cpeny COI'Y

[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cuctema tectupoBanusi Sunrav WEB Class (beccpounoe I10); IIporpammuoe oOecrneueHue uist
penaktupoBanust xumudeckux Qopmyn Isis Draw (becrutatHoe I10); KonucynapranT —mmoc;
JIEeMOHCTPAIMOHHBIE U y4eOHO-HATIISIHbIE TOCOOUs (BHICOTIPE3CHTALIHS ).

JlaGopaToproe obopynoBanue: Beitsknoii mkad - 1 mr. pH-merp-mummmBonsT™eTp «pH-150MW»- 1 mt.
Kanopumetp "Dxcnept 001K" — 1 . [leus mydensuas [IM-8 - 1 mt. Becsl ananutnyeckue SHINKO HT
84CE - 1 wr. LHentpudyra CM-12- 1 mr. Konnykromerp «xcnept -002-6H» -1 mt. Hkad cymmnpHbIi
SNOL - I mt. Memanka

JlaGopaTopun: KOMNbIOTEPHbIE KJIACCHI AJ5 MPOBEIEHUs TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOI
aTTecTalii, a TAK/Ke CAMOCTOATEJIbHOM padoThl 00y4alOIMXC:

MpenojaBaTebCKUM CTOJI, CTYJI, CTOJIBI U CTYJIbS AJs o0ydaroumxcs, kadeapa, KiaccHas 10CKa.
Obopyoosanue: KomnbloTepbl Ui KOMIBIOTEPHOTO KJlacca B KOMIUIEKTE - C IMPOrPaMMHBIM
oOecriedeHrneM, BBIXOJAOM B CeTh VIHTEpHET M JIOCTYIIOM B DIIEKTPOHHYIO HWH(MOPMAIMOHHO-
obpazoBatenbHyto cpeny COI'Y; uctounuku 6ecriepeboiiHoro nutanus, Ippon, KoMMmyTaTop /s Kjacca
D-Link DGS-10240, uartepaktusHas gocka 78 (1702070/15112/11344/2+ npoextop Beno MX503.
Ipoepammnoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema tectupoBanuss Sunrav WEB Class (beccpounoe I1O); IlporpammHoe oOecmedeHue st
penaktupoBanus xumuueckux ¢popmy Isis Draw (beccpounoe [10); KoncynpranT miroc; Cuctema rnomcka
TEKCTOBBIX 3aMMcTBOBaHUN «AHTHILIIarnat BY3»; [Iporpamma ans 9BM «baHk BOIIpOCOB A1l KOHTPOJISA
3HaHui»; [apant; Cisco Webex; JNEMOHCTpAallMOHHBIE U y4eOHO-HAIJISIIHbIE — 1OocoOus
(BUEONPE3CHTALINSA).

Bu6/juoTexka, B TOM YHcie YUTAJBHBIN 3aJ1: CTOJBI U CTYJIbS ISl 00YJaONINXCsl, KOMIIBIOTEPHI B
KOMILJIEKTE - ¢ IPOrpaMMHBIM OOecrieueHHeM, BbIXOJIOM B ceTh MIHTEpHET M OCTYNOM B 3JIEKTPOHHYIO
nH(popmManoHHo-00pa3oBatenbHyto cpeny COI'Y.

Ipoepammmnoe obecneuwenue:. Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Koncynberant mitoc; ["apant; Cisco Webex;

OBbC"Yuusepcurerckas oudmmorexka ONLINE" https://biblioclub.ru

9bC «KoncynbTaHT cTyaeHTa» http://www.studentlibrary.ru

9BC «Opaiit» www.biblio-online.ru




11. JIucTt 00HOBIeHHSI/aKTyaIN3AIUN

[TporpaMma akTyaan3upoBaHa B CBSI3U € MpHUKa30M MUHHCTEpCTBA HAYKU U BBICILIEIO 00pa30BaHUs
Poccuiickoit ®eneparu ot 26 HostOpst 2020 1. Ne 1456 (3apeructpupoBaH MUHHCTEPCTBOM FOCTHULIUU
Poccuiickoit ®enepanmu 27 mas 2021 1., Ne 63650) «O BHeceHMHM H3MEHEHHMH B (QeaepaabHbIe
rocyJapCTBeHHbIE 00pa30BaTeIbHbIE CTAHAPTHI BBICIIETO 00pa30BaHUS».

1. 3aMEeHUTDb CTPOKY B II. 3.2
BesomnacHocTb VK-8. Cnocoben co3maBath U IOAAEPKHUBATH B ITOBCEIHEBHOM JKU3HHU U B
JKU3HENEATEIILHOCTH HpO(I)eCCI/IOHaJIBHOﬁ JACATCIIBHOCTH Oe30macHbIC yCJI0BUsA

KUBHCACATCIBHOCTH [JIA COXpPaHCHUA HpHpO,Z[HOﬁ Cp€akbl, obecnieueHus
yCTOfI‘IPIBOI‘O Pa3sBUTHA OGIJ.IGCTBa, B TOM YHCJIC IIPU YI'PO3€ U BOBHUKHOBCHUHU
‘lpe3BLI‘laI>'IHBIX CI/ITyaLII/Iﬁ 1 BOCHHBIX KOH(I)J'II/IKTOB

2. 3aMEHUTH CTPOKY B II. 3.3

dusuko- OIIK-4 Cnoco0eH miaHupoBath paboThl XMMUUYECKOI HAIIPaBICHHOCTH,
MaTemMaThyeckas u 00pabaTbIBaTh U MHTEPIPETUPOBATH MOITYUYECHHBIE PE3YIBTATHI C
KOMIIbIOTEpHAsI MCIIOJIb30BAaHUEM TEOPETUUYECKUX 3HAHUM U IPAKTUUECKUX HABBIKOB PEILICHUS
IpPaMOTHOCTh pU MaTeMaTUYECKUX U (PU3UUECKUX 3a]a4

PCUICHUHU 3a/1av

IPODECCHOHATBHOM OIIK-5 CnocobeH noHUMaTh IPUHLUIIEI paOOThl COBPEMEHHBIX

JEATEIBHOCTH I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTHI W UCITOIL30BaTh UX JJI pCUICHUA 3aaa4

npoecCHOHANBEHOM NesTeNbHOCTH

BHeceHHble M3MEHEHHUS PACCMOTPEHbl M YTBEPXKICHbI Ha 3aceJaHuM Kadenpbl oOmed u
Heoprannueckoi xumuu ot «03» utons 2021 r., nporokon Ne 13/20-21;

OnobpeHbl Ha 3acelaHuM coBeTa (aKyabTeTa XUMHUU, OMOIOTUU U OMOTEXHOJIOTHH OT «24» UIOHS
2021 r., mpotokoxn Ne 11/20-21.



