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[Iporpamma cocTaBiieHa B cooTBeTCTBUU ¢ DeepanibHbIM roCyAapCTBEHHBIM 00pa3oBaTeIbHBIM
CTaHAapToM 110 HampasiaeHuto noaroroBku 04.03.01 Xumus, yTBepKIeHHBIM Npuka3oM MuHucTepcTBa
Hayku U Bbicuiero oodpaszoBanus Poccuiickoit ®enepauun ot 17 urons 2017 roma Ne 671; npuxazom
MuHucTepcTBa HayKu M BhIciero obpazoBanus Poccuiickoit deneparun ot 26 HosiOps 2020 1. Ne 1456
(3apeructpupoBan MuHucrepcTBoM tocturiu Poccuiickoit @eneparuu 27 mas 2021 r., Ne 63650) «O
BHECCHUH W3MEHEHHH B (QenepajabHble TOCYIapCTBEHHbIE 00pa3oBaTeNbHbIE CTAHIAPTHI BBICIIETO
oOpa3oBaHMs»; Y4YeOHBIM IUIAHOM TOATOTOBKM OakamaBpa 1o Hamnpasienuto 04.03.01 Xwumwus,

yTBepkJIeHHBIM yueHbIM coBeToM PI'bOY BO «COI'Y» ot 31.05.2022 r., mpoTokon Ne 13.

CocraBuTelnb: K.X.H., Jo1IleHT AraecBa ®@. A.

Pabouas mporpamma obcyxIeHa W yreepsiieHa na 3aceianuu kadeapsl o01IeH M HeopraHnyeckoi

XHMHH (npoTokon Ne 9/21-22 o «08» anpens 2022 1))

Japenyomuh kadeapoi ///..«“f Cumeonnam /1. [1.

OnoGpena coreToM daKyabTeTa XHMHH. BHOIOIHH 1 OHOTEXHOI0THH
(npoTokon Ne 6/21-22 ot «25» anpena 2022 1.)

[lpencenarens coreta (akyisTeTa aﬁ{c:c.-‘.-q.:,.a.g- Araesa ©, A,

Pabouas npoepamma oucyuniunvl npuHama 6 cocmage 0CHO8HOU NPOPecCUOHATbHOU 0OPA308AMENbHOL
npozpammul peuwieHuem yueHozo cogema Ilpomoxon Ne 13 om 31.05.2022 e.




1. Ctpykrypa, 1 0011asi TPYA0€MKOCTh TUCHHUILIMHBI
OO61mast Tpy10€MKOCTh JTUCHUILIMHBI COCTABJISAET 2 3a4eTHBIX eluHull (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. Iles11 OCBOCHUSA TMCUUIIIIMHBI

[lenpto OCBOEHHMS AUCUUILINHBI «BBeleHHE B XUMHUIO TBEPAOTO TEa» SIBISIETCS
yIiyOJIEHHOE HM3yYeHHE XUMHUU TBEPIBIX MaTepuanoB, (OpMUpPOBaHHE y CTYIEHTOB
NPEICTAaBICHU O CHUHTE3e, CTPYKType, CBONCTBaX W NPUMEHEHUH TBEpAO(Da3HBIX
MaTepHualoB, a TAKK€ COBPEMEHHBIX METO/IaX UX aHAJIM3A.

[Iporpamma mpeaHa3HaueHa JiS CTYIEHTOB (akyjabTeTa XUMUM, OWOJIOTUU U
OMOTEXHOJIOTHH, HATIPABJICHUS TIOITOTOBKU « XUMHUS).

[enssmMu 0CBOEHUS TUCHMUIUIMHBI SIBISIOTCS:

- Ilonyuenue HOBBIX CBeJEHHUU O CIMOCO0ax pa3pabOTKH HOBBIX (PYHKIIMOHAIBHBIX H
KOHCTPYKITMOHHBIX MaTepuaios; (26.006 IIpodeccronansubrii ctangapt « CeruaimucT mo
pa3paboTKe HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTEpPUaIOBY», YTBEPIKICHHBIN
npukazoM MUHUCTEpPCTBA TpyJa M couualibHOW 3amuThl Poccuiickoit @enepanuu ot 8
ceHtsiOpst 2015 r. Ne 604n (3apeructpupoBaH MunucTepcTBOM IocTUliud Poccuiickoi
Oenepanuu 23 centsaops 2015 r., peructpannoHubiii Ne 38984);

-IIOHUMAHKE COBPEMEHHBIX MPEJICTABICHUN O CTPOCHHUH U CBOMCTBAX HEOPTaHUUYECKUX

BCIIICCTB, BI)Ipa6OTKa OKCIICPUMCHTAJIbHBIX HABBIKOB, HCO6XO,III/IMBIX AJIs1 OCYIICCTBJICHHA



npoBeaeHusT paboT Mo 00paboTKe W aHANIM3y HAay4YHO-TEXHUYECKOM HHPOpManuu u
pesyabratoB uccienaopanuii (40.011 Ilpodeccuonansubiii crangapT «CHEHHAIUCT IO
HAy4YHO-UCCIIEI0BATEIHCKUM M ONBITHO-KOHCTPYKTOPCKUM pa3padoTKam», YTBEPKIACHHBIN
pUKa3oM MHHHCTEpCTBA TPyJa M COLMAIbHOM 3amuThl Poccuiickoit ®denepanuu ot 4
mapta 2014 r. No 121n (3apeructpupoBaHn MuHHCTEpCcTBOM IocTuliuu Poccuiickoi
®enepanuu 21 mapra 2014 r., peructpannoHubiii Ne 31692).

3. Mectro nucuumiunbl B ctpykrype OIIOII 6akanaspuara 04.03.01 Xumus.

b1.B./[B.05.01

Jns u3ydeHHWs JAHHOTO Kypca CTYACHTBl JIOJDKHBI BJIaJACTh 3HAHUSAMH OCHOB
HEOPTraHUYECKON M (PU3NUECKON XUMUU, KPUCTAIIIOXUMHUH.

JlaHHasT ~ OUCUMIUIMHA TOTOBUT  CTYJAEHTOB K  BBINOJHEHHUIO  BBITYCKHOMN
KBATU(PUKAIIUOHHON paboThl, JOMOJHIET 3HAHUS O COBPEMEHHBIX METOJIaX HAayYHBIX
HCCIIETOBAHMM.

(«Heopranuueckas xumuss» - YK-1; YK-2; VK-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» -Y K-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. CriocoOeH ocyIecTBIsATh MOUCK, KpUTHUECKUIN aHAIN3 U CUHTE3 HHGOpPMAIIHH,
MPUMEHSTh CUCTEMHBIN MOJXO0/ IJIs pPEIISHUs MOCTABICHHBIX 3a/aY;

YK-2. Cniocoben omnpenensiTh Kpyr 3ajay B paMKax MOCTaBJICHHOMW I11€JIM U BLIOUPATH
ONTUMAJIbHBIE CHOCOOBI MX PEIICHUS, HUCXOAS W3 JCUCTBYIOIIUX TMPABOBBIX HOPM,
HMMEIOIIUXCSl PECYPCOB U OTPaHUUYCHU;

YK-4. CriocoGeH oCyIIECTBIATh JACTOBYI0 KOMMYHHUKAIIMIO B YCTHOW M MUCHhMEHHOM
dopmax HaA TOCymapcTBeHHOM si3bike Poccuiickoit dDenepanmui U HWHOCTPAHHOM(BIX)
sa3bIKe(ax);

VYK-8. Cnocoben co3maBath U TOAJACPKUBATH B TOBCETHEBHOW KU3HU U B
npodeCCUOHAILHONW  JCSATEbHOCTH O€30MacHbIe YCIIOBHUS JKU3HEIEATCIHbHOCTH TSt
COXpaHEHUSI TIPUPOJHON Cpeblsl, 00eCrieYeHUsI YCTOMYMBOTO pa3BUTHs OOIIECTBA, B TOM
YuUCJIe PU YIrpo3€ U BOSHUKHOBEHUHU YPE3BbIUYAMHBIX CUTYaIlUi U BOCHHBIX KOH(JIMKTOB;

OIIK-1 Cnocoben aHanu3upoBaTh M HHTEPIPETHUPOBATH PE3YJIBTATHl XUMHUYECKUX
AKCIIEPUMEHTOB, HAOIIOICHUI U U3MEPECHHI;

OIIK-2 CmnocobeH TpoBOAUTH € COOJIOJIGHUEM HOPM TEXHHKH O€30MacHOCTH
XUMUYECKUN SKCIEPUMEHT, BKIIIOYAsi CHUHTE3, aHAJIN3, U3yYCHUE CTPYKTYPbl U CBOWCTB
BEIIECTB U MaTEPHAJIOB, UCCIIEIOBAHUE MPOLIECCOB C UX YYACTHEM;



OIIK-3 CnocobGeH NpUMEHATh PAaCYETHO-TEOPETHUECKHE METOABl JUIsl H3y4YeHUs
CBOWCTB BEIIECTB U IMPOLECCOB C HX YYACTUEM C MCIIOJIB30BAHUEM COBPEMEHHOMN
BBIYMCIIUTEIBHON TEXHUKH;

OIIK-4 CnocobeH 1aHUpoOBaTh  pabOThl  XUMHUYECKONM  HAIpaBJIECHHOCTH,
oOpabaTeiBaTh M HWHTEPIPETHUPOBATH IMOJyUYEHHbIE pE3YJIbTaThl C HCIOJIH30BAHHEM
TEOPETHYECKUX 3HAHUM M TNPAKTUYECKUX HABBIKOB PEIICHHS MaTEMaTHYECKUX H
duznyeckux 3anad;

OIIK-5 CnocobeH mOHUMAaTh MPUHLHUIB PabOThl COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUN U UCIOJIb30BaTh UX JIJIS pellieHus 3a/1a4 MpodecCUOHaIbHON 1eITeNbHOCTH;

OIIK-6 CniocobeH mpencTaBisaTh pe3yabTaTbl CBOEH pabOThI B YCTHOW U MUChbMEHHOM
(opMe B COOTBETCTBUM C HOpPMaM{ M IpaBUIAMH, HNPUHATHIMH B IPO(HECCHOHATBEHOM
COOOILECTBE.

JlaHHass ~ OUCUMIUIMHA TOTOBUT  CTYJEHTOB K  BBINOJHEHHUIO  BBIITYCKHOM
KBAIM(PUKALMOHHON paldOThl, JOMOJHSAET 3HAHHUS O COBPEMEHHBIX METOJaX Hay4YHBIX
HCCIIETOBAHUM.

O06006meHHble TpynoBble ¢GyHKIUM (Td), KOTOpblE CMOXKET MOJHOCTBHIO WIH
YaCTUYHO) IPOAEMOHCTPUPOBATH CTYJIEHT PU OCBOECHUU JIAHHOM TUCUUIUINHBI:

- Pa3paboTka onbITHBIX 00pa3L0B HAHOCTPYKTYPUPOBAHHBIX KOMITO3ULIMOHHBIX
MaTepuaos;

- Coop u cucremaTu3aluus  HAy4YHO-TEXHHYECKOW  uHopmamuu o
CYILLECTBYIOINX HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEpHATIaX

- CocTaBieHHe aHaTUTHYECKUX O0030pOB, HAYYHBIX OTYETOB, ITyOJIMKALIMS
pE3yNbTaTOB UCCIEIOBAHUS

— Ocy1ecTBlIEHUE BBIMOJHEHUSI SKCIIEPUMEHTOB U O(DOPMIIEHHSI PE3YJIbTATOB
MCCJIEI0BAHUM U pa3pabOTOK

Jyist ocBoeHus qanHoM yueOHon aquciuiuinabl (Y1) cTyneHT qomkeH

3HATh: OCHOBBI HEOPTAHUYECKOM, OPTaHUIECKON M (PU3HUECKONU XUMUH.

YMerh: OCYyWIECTBISATh OPraHUYECKMA W HEOPraHUYECKUM CHUHTE3 Pa3InYHbIX
MaTepHaJIOB, KOTOPBIE MOTYT MCIOJIB30BATHCS B KAYECTBE MOAU(PUKATOPOB (OpraHuYeCcKue
COEIMHEHMSI) WJIM HOcuTeled (MuUHepaibHble BemiecTBa). PacmmdpoBarh pesynbTaThl
POBEICHHBIX (PU3NKO-XUMUYECKUX UCCIIEIOBAHUN.

Baagerh: MeTOIMKaMU HEOPraHUYECKOTO M OPraHUYECKOro CHHTE3a; OCHOBHBIMU
(U3UKO-XUMUYECKUMU METOJAMM HCCIIEIOBAHUS CBOMCTB M COCTaBa HEOPTaHUYECKUX
MaTepHaoB.

4. TpeGoBaHus K pe3yibTaTaM OCBOEHHS TN CIUIINHBI
[Ipomecc w3ydeHUs JUCHUIUIMHBI HampaBieH Ha (GOPMHUPOBAHUE CIEAYIONMUX

KOMIIETEHIIUH:

IIK- 1 Crnoco0eH HCNONb30BaTh 3HAHUSL O CTPOCHUU BEIIECTBA, IPHUPOC
XUMHUYECKOM CBSI3U U CBOMCTBAX PA3IMUYHBIX KJIACCOB XMMUYECKUX AJIEMEHTOB, BEIIECTB U



MaTepUAJIOB JUIsl TOHMMAaHUS MEXaHW3Ma XMMHUYECKMX pPEaklIMM, MNPOUCXOTAIINX B
TEXHOJIOTHYECKHX IPOLECCAX U OKPYIKAIOIIEM MUPE, a TAKIKE €CTECTBEHHOHAYYHBIEC 3HAHHUS
IUI pelleHus 3a71a4 Mpo(hecCuOHATBHOM e TEIbHOCTH.

Kox u HauMeHOBaHME WHAMKATOPAa JAOCTHKEHHMS NPOGecCHOHATbHOM
KOMIICTCHIIUM:

[1K-1.1. Vcnonb3yer 3HaHUSA O CTPOCHUHU BEUIECTBA, IPUPOIE XUMUUECKOH CBS3U
U CBOMCTBAaxX Pa3jiM4YHBIX KJIACCOB XMMHYECKUX JJIEMEHTOB, BEIECTB U MAaTEPUAJIOB IS
IIOHMMAHUS MEXAHU3Ma XUMHUYECKUX PpPEaKLIHMM, NPOUCXOMAIIMX B TEXHOJOTMYECKHUX
IIPOLIECCAX U OKPYKAOIIEM MUPE;

IIK-1.2. IIporHo3upyer CBOMCTBAa XMMHMYECKHX COCIMHEHWUN W MaTEpPUAlIOB HA
OCHOBE JTAHHBIX 00 UX CBOMCTBAaX U XUMHUYECKOM CTPOCHHH;

[1K-1.3. Mcnonb3yeT cOBpeMEHHbIE TEOPETHUECKHUE TPEICTABICHUS XUMUYECKOM
HayK{ U €CTECTBEHHOHAYYHbIE 3HAHUSI B CBOEH MPOeCcCHOHANTBHOU JeATEIbHOCTH.

IIK-2. Cnoco0eH MNpUMEHATh COBPEMEHHYIO amnmaparypy IOpH HpOBEACHUU
Hay4YHBIX MCCIENOBAaHMUM, a TaKXKE COBPEMEHHBIE TEOPETUYECKUE IIPEACTABICHUS
XUMHYECKON HAYKU JUIs aHAJIU3a SKCIIEPUMEHTAIbHBIX JaHHbIX.

Koax u HauMeHOBaHMe MHIAUMKATOPA [JOCTHKEHUSA NPOGeCCHOHATIBLHOU
KOMIIETeHIIUM:

[IK-2.1. Bnazmeer COBPEMEHHBIMHM METOJAMH HCCIEAOBaHUS XMMHYECKUX
COCIMHEHUN U MAaTEPUAJIOB;

[IK-2.2. AHanmu3upyeT W  HMHTEPHOPETUPYET  PE3YJbTAThl  XWMHYECKOTO
DKCIIEPUMEHTAa Ha OCHOBE COBPEMEHHBIX TEOPETHUECKUX MPEICTABICHUN XHUMHUYECKOU
HayKH

B pe3ynbTaTe 0CBOCHHUS TUCUUIIIIMHBI 00Y4YarOIUNACs TOKEH:

3HaTh:

- OCHOBHBIE TPUHIMIBI, 3aKOHBI, ITOJIOKEHHS, METOHOJIOTHIO HW3YYaeMbIX
aucturvnH (1TK-1)

- TEOPETUYECKUE OCHOBBI COBPEMEHHBIX METOJIOB MCCIIECIOBAHUS XUMHYECKUX
COCMHEHUI, MATEepUAIIOB M MHTEPIPETAIIMH OTYYeHHBIX pe3ynbraToB (I1K-2);

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

YMeTs:

- UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI M TIOJIOKEHHS XUMHUH JUII TOHUMAaHHS
MEXaHM3Ma XUMHUYECKUX PEAKLHH, MPOUCXOMAIIMX B TEXHOJOTMYECKUX MpoLeccax u
okpyxkaroriem mupe (ITK-1);

- IIPOTHO3UPOBATH CBOMCTBA XMMUYECKUX COSUHEHNN U MAaTEPUAIOB HA OCHOBE
JTaHHBIX 00 X CBOMCTBax M xuMmuueckoM ctpoernu (I1K-1)

— aHaIM3UpOBaTh W HMHTEPIPETHPOBATH  PE3YNbTAThl  XUMHUYECKOTO
DKCIIEPUMEHTAa Ha OCHOBE COBPEMEHHBIX TEOPETHUECKUX MPEICTABICHUN XHUMHUYECKOU
nayku (ITK-2).

Bnaners:

- HABbIKaMU HCIOJIb30BaHUS (PyHIAMEHTAIBHBIX XUMHYECKUX 3aKOHOB U

€CTECTBEHHOHAYYHBIX 3HAHUH B MPOIIECCE BHITIOIHEHHUS HAYIHOTO MCCIIEAOBAHNUS, a TAKKE
B CBOe# npodeccronanbHoit nesrenpHocta (ITK-1)



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

OOmuM cpencTBOM KOHTPOJIS SIBIISIETCS BBEJICHHAs B YHHUBEPCUTETE OaIHHO-
pEHTHHrOBas CHCTEMa OIEHKH YCIIEBAEMOCTH CTYJICHTOB CIICIIUAIIMTETA W HAIpPaBJICHUH
OakanaBpuara.

[Tpu mpoBeeHUM yUEeOHBIX 3aHATHH 00eCIeYMBACTCS PAa3BUTHE Yy OOYYAFOIIUXCS
HABBIKOB KOMAaHJHOW pa0OThl, MESKINIHOCTHOW KOMMYHHUKAIIMH, MPUHSATHS PEIICHUH,
MIPOBEJICHUE WHTCPAKTHBHBIX JICKIMH, TPYIIIOBBIX JUCKycCUil. B Kypce HCIONB3yrOTCS
MaTEPHAJIbI, TIOJyYSCHHBIC HA OCHOBE PE3YJIbTaTOB MPOBEACHHBIX HAYUYHBIX UCCIICIOBAHHA.



1.5. Copepxanue u yueOHO-METOJMUECKAs KapTa IUCHUILTUHBI «BBBeIeHHE B XMMHUIO TBEPOTO TEa
AynutopHbIe CamocTosTenpHas KommaecTtBo
No 3aHATHS, YaChl pabota DopMbl 6aIUTOB
HanmenoBanme TeM (BOTIPOCOB), Ua .
Heael M3y4aeMbIX IO JAHHOM TUCUUIUIMHE IIpa KOHTpOJA Texymen
u Jlek. | JIa6. T Conepxanue - paGoTEI
Chl
1 Beenenne B kypc. IIpenmer u 3amaum kypca. | 2 2 Teopust cTpoeHHs TBEpPAOro Tea. Koncmekr, | 3
XuMHUECKasi CBsA3b B TBEPJIBIX Telax. 30HHas Knaccugukanus TBepabIX Tell. YCTHBIN
Teopusi. Meron «CUIbHOW CBSI3W». 30HHas o1poc,
CTPYKTYpa  OJHOMEpHBIX, JIByMEPHBIX H 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 Knaccupukanuss  tBepapix  Tem. | 2 Koncmekr, | 3
KPUCTANINYECKUE  CTPYKTYphl,  ILIAPOBBIE DKcIepUMEHTaIbHbIE YCTHBIN
VIaKOBKH,  NOJIUMOpPU3M,  Hu3oMOphuU3M, METO/BI ONPEIEICHUS ompoc,
TBEpJbl€  PACTBOPBHL.  DKCIEpUMEHTANIbHbIE CTPYKTYpBI KpUCTAJLIA. pOBEpKa
METO/Ibl OIpENEICHUs] CTPYKTYphl KpHCTasIa. /3,
CrpyKTypa peabHbIX KPUCTAJIIOB. TECTUPOBaH
CKpBITOKPUCTAITHYECKHE u ue
HEKpHUCTAIIMUECKUE TBepIble Tena. AMopgHoe
TBEPJOE TEJIO U CTEKJIA, OJIUMEPHI.
3 SIBneHue pasynopsioueHuss B KpUCTaJUIax. | 2 2 B3aumocssi3b nedex-ToB u Koncnekr, |5
OcHOBHBIE  TUMBI  JA€PEKTOB. ATOMHBIC, (QU3MMYECKUX, CTPYKTYPHO- YCTHBIN
ToueuHble aedekTbl. IIpumMecHble aTOMBI. MEXAHUUECKIX CBOHCTB. OCHOBHEIE orpoc,
3apspkeHHBIE W He3apsDKEHHBIC z[e(beVKTLI. THIE AeeKTOB MIpOBEpKa
PaBHOBecue nehekToB B OMHAPHBIX U TPOHHBIX /3,
KpHUCTaJIIax. TECTUPOBaH
ue
4 Omnpenenenne  NPUPOABI  JOMHUHHPYIOUHUX | 2 2 B3aumocss3b nedek-ToB u|2 Koncnekr, |5
JeeKTOB. B3aumoneiictBue  nedexToB. bu3nueckux, 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 neekTos.

orpoc,
IIPOBEpPKaA
a/3,
TECTUPOBAH
nue

Jlunetinbie u mmockue AedekTol. Jucmokamuu.
[Inanapupie u japyrue Buabl  J1e(EKTOB.
HedexTs u (buszngeckue CBOMCTBA.
DNEKTpUYECKHe, ONTHYECKUE, MAarHUTHBIC,
TEIJI0BbIE U MEXaHUYECKHE CBOMCTBA.

B3aumMocBsi3b nedex-ToB u
(bu3HUECKUX, CTPYKTYPHO-
MEXaHUYECKUX CBOUCTB. JINHEHHbIC 1
TUIOCKHE JCPEKTHI.

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

Knaccugukarus cTpyKTYpHBIX IPEBpaIIeHU B
TBepaoM Tese. OCOOEHHOCTH TEePMOJIMHAMUKH
TBEpAO(Da3HBIX IIPEBPAILICHU.
3aKOHOMEPHOCTH  3apoJbllIe00pa3oBaHusl B
TBEpAbIX cucTteMax. PocT kpucramios.

Knaccudpukanus CTPYKTYPHBIX
IpeBpaIIeHHid B TBEPJIOM TeJIE.

Koncmexr,
YCTHBIN
orpoc,
IIPOBEpKa
3,
TECTUPOBAH
ue

['omoreHHsie ¢dazoBbie IpeBpaILCHHUS.
CrnuHoIambHBIN pacraj TBEpAOro pacTBopa.

TBepmodasHble  peakuuu, JTUMUTHPYEMbIE
nuddysuent. Teopust Baruepa — llmansipuna.

I'oMmoreHHsbIe ¢bazoBbie
MIpEeBpALCHHUS.

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-9yBCTBUTEIHHBIC
CBOMCTBA.

Koncmnexr,
YCTHBIN
onpoc,
IIpOBEpKA
/3,
TECTUPOBaH
ue




9 XUMHUYECKHUE PEAKIMU B TBEPAOM Tene. | 2 2 XuMu4eckue peakuuu B TBepaom | 1 Koncnekr, |3
@akTOphl, BIMSIOIIME HA PEAKIHOHHYIO TEJE. YCTHBIH
CIIOCOOHOCTD. onpoc,

pOBEpKa
a/3,
TECTHUPOBAH
ue

10 Kunernueckue wmopenu TBepaodasHbIX | 2 2 Ocobennoctu KUHETUKH | 1 Koncmekr, | 3
peakuuil ¢ Ppa3IuYHbIMU JTHUMHTUPYIOIIUMU XUMHUYECKUX pEaKIuil B TBEPABIX 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 [IpeBpamiennss 0e3 HW3MEHEHHs]  cOCTaBa. | 2 2 TepmonrHaMHKa W KHHETHKA XUMHU- | 1 Koncnekr, |2
MapreHcuTHbIE [IPEBPALLECHUS. YECKUX PEAaKUUH B TBEPABIX TeJlax YCTHBIN
besnuddysnonsie mnpeBpamieHus, (azoBbie [IpeBpamienuss  6e3  U3MEHEHHS orpoc,
MPEBpAICHHS] TUTIA TOPSIOK — OSCHOPSIOK, COCTaBa. IpOBEpKa
dazoBble mepexoapl B TBEPIABIX  TeNax, /3,
PEKPUCTAIUIN3AIUS U POCT 3€PCH, JIBUKCHHE TECTHUPOBAH
TPaHUIl 3epeH ue

12 Mexanu3mMbl  TUTacTHYEeCKoi  aedopmarum, | 2 2 MexaHHU3MBI IiacTU4eckoit | 1 Koucnekr, |2
paspylleHre MmaTepuanoB. BeineneHue HOBOMH nedopMmarum, paspyluieHue YCTHBIN
¢da3pl U3 TBEPJIOTO PACTBOPA, JCKOPHUPOBAHUE MaTepHaJoB. orpoc,
TUCIIOKAllUH, CTPYKTYpHBIE MpEeBpaIICHHS, poBepKa
MIPOUCXOJISIINE TTPH BHICOKUX JIABJICHHSIX. /3,

TECTUPOBAH
ne

Hror 26 26 12 40




6.00pa3oBaTe/ibHbIE TEXHOJIOTHH

TpaauunoHHbIe JEKIUH C UCIIOJIB30BAHUEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOIUH. Jlekuuu ¢
WCTOJIb30BAHUEM MYJIbTUMEIUHHBIX MPE3CHTAIMH, JEKIUU-0eceabl, JEKIUN-TUaTOTH, SBPHUCTUUYECKUE
JEKIHH, JIEKIIUU-BU3yalIU3alli1, CAMOCTOSITEIbHAs paboTa CTyIE€HTOB, KOMIIBIOTEPHOE TECTUPOBAHHUE.

Jlekuusi-quaJor — coJep)kaHue MOAAETCS Yepe3 CEPUI0 BOIPOCOB, HA KOTOPbIE CTYIEHT JOJKEH
OTBEUYaTh HEMOCPEICTBEHHO B XO/I€ JICKLIUH.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUHHBIX CPEICTB - CaMblid A3 (PEKTHUBHBII c110c00
JIOHECEHUs BaXHOM uHpopMauuu npud NyOIMUYHBIX  BbICTyIUIeHMsX. Craiia-npeseHranuu ¢
UCTOJIB30BAHUEM MYJIBTUMEAUHHOTO 000PYIOBaHMS MO3BONIAIOT 3((HEKTUBHO U HATJISAHO NPEACTaBUTh
COJIepKaHUE HM3y4aeMOro MaTepuaia, BbIICIUTh M MPOULIIOCTPUPOBATh COOOIIEHHE, KOTOPOE HECceT
MOYYUTENIbHYI0O HH()OPMALIMIO, IMOKa3aTh €€ KIIYEBbIE COAEp)KaTelIbHbIe IyHKTHI. lVcrmonbp3oBaHue
MHTEPAKTHUBHBIX 3JIEMEHTOB II03BOJISIET YCHIIUTD A3PPEKTUBHOCTD YOJUYHBIX BHICTYIICHHH, SIBISIOLIMXCS
9acThIO IPOPECCHOHATBHOMN JIEATEILHOCTH MPETIO1aBaTellsl.

JlaGopaTopHble 3aHATHS SBIISIOTCS OJHUM M3 BKHEHIINX BUIOB y4eOHOU pabOThl, COCTABISIOT
OCHOBY IIOJTOTOBKH CTYACHTOB IO IUCIMIUIMHE W HampaBleHbl Ha (OPMHUPOBAHHE Y CTYACHTOB
CUCTEMATHU3UPOBAHHBIX 3HAHUI U HAaBBIKOB.

Bremonaenuio mabopaTopHOil paboTHl JOJDKHA MPENIIeCTBOBATH CAMOCTOATENbHAs pabora ¢
JUTEPATypHbIMU HCTOYHMKAMU M KOHCIIEKTOM JIEKIIMH, IpPU 3TOM cjeqyeT oOpaTuTh BHUMAaHHE Ha
TEOPETUYECKHE BOIPOCHI 110 TeMeE 3aHATH. [IepBoHayaibHO UIET ONPOC TEOPETUUECKOTO MaTEpHasIa TEMBI
3aHATHA. 3aTEM B PsiZie BOIIPOCOB IIPENOAaBaTells CIEAYET CKOHIICHTPUPOBAaTh BHUMAaHNUE HA OCHOBHBIX
UJesX TEMbl 3aHATHUS. 3aJlaBa€Mbl€ BOIIPOCHI JOJIKHBI OBbITh KOPOTKMUMH M MAKCHUMAaJIbHO MPOSIBISITH B
CTY/IEHTaX UX COOOPa3UTEIbHOCTD.

JlaGopaTtopHble Pa0OTHI BBIOJIHSIOTCS B COOTBETCTBHH C TPEOOBAaHMSAMHU CTaHIAPTOB M HOPM
nabopaTopHoil mnpakTHkd. CTyIeHTbl JOJDKHBI O3HAKOMHUTBbCA C 1€Jbl0 M 3aJadaMud  paboThl,
METOJIMYECKUMH YKa3aHUSAMU K JaHHOM J1abopaTopHOM padoTe, anmnapaTypoid, npudopaMu U peakTHBAMU,
HEOOXOJAMMBIMU IS BBIIOJHEHUS! paboThl. Pe3yabTaTel BHINOJHEHHONW paboThl oopMiIsitoTes B paboueit
TeTpajau Mo mpeanoxkeHHoil Gopme. Kaxknas BeimosHeHHast paboTa J10/kKHA ObITh 0hOpMIIEHA JTOKHBIM
o0pa3oM U cjaHa MpenojaBaTelito, IPOBOAUBIIEMY JJaOOPATOPHBIE 3aHATHUS.

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

Paznuuator ppoHTaNbHBIN, HHAUBUAYAIbHBIA 1 KOMOMHUPOBAHHBIN OIpoOC.

@poHTAIbHBIN 0NPOC TPOBOAUTCS B (hopMme Oecerpl mpenogaBaress ¢ rpynnoid. OH opraHuuecKu
COUYETAETCA C MOBTOPEHUEM MPOMIEHHOTO, SBIISISICH CPEACTBOM JUIS 3aKPEIUICHUs 3HAHWM U yMeHM. 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, JIOTUYECKH
B3aMMOCBSI3aHHBIMM JAPYT C JIPYTOM, JaHbl B TaKOH IOCIENI0BATEIbHOCTH, YTOOBI OTBETHI CTYJEHTOB B
COBOKYITHOCTH MOTJIM PAacKpbITh COJiep)kaHue pasnena, TeMbl. C MmoMouipio (pOHTAIBHOIO OIMpoca
IIpenojaBaTesib MMEET BO3MOXXHOCTb IPOBEPUTH BBHIIOJHEHHE CTYJEHTAaMH JOMAIIHETO 3aJaHMs,
BBISICHUTh TOTOBHOCTH TpYMNbl K H3YYEHUIO HOBOIO MaTepuaia, ONpeAeNnuTh CHOPMUPOBAHHOCTD
OCHOBHBIX NIOHSTHH, YCBOGHHE HOBOTO Y4€OHOI0 MaTepuaia.

NuauBuayanbHblil onpoc npeamnosaraeT 00CcTosTeNbHbIE, CBA3HbIE OTBETHI CTYJEHTOB Ha BOIPOC,
OTHOCALINICA K U3y4aeMOMY y4eOHOMY MaTepHaiy, O3TOMY OH CIY)XKUT BaKHBIM Y4eOHBIM CPEICTBOM
pa3BUTHS PEYH, MaMATH, MBIIUIEHUS CTYyAE€HTOB. UTOOBI clenaTh Takylo MHpOBEpKy Oosiee TiyOOoKoH,
HE00XO0AMMO CTaBUTb MEpe CTYJACHTaMH BOIIPOCHI, TPeOyIoIMe pa3BEPHYTOr0 OTBETA.

Bonpocel 111 MHAMBHIyaJbHOTO OIpOCa JODKHBI OBITh YETKUMH, SICHBIMH, KOHKPETHBIMH,
€MKHMH, HMETh IIPUKJIAJHOM XapakTep, OXBaThlBaTb OCHOBHOW, paHee IPOWJAEHHBIH MarepHuall
nporpaMMbl. X conmep:kaHue JOKHO CTUMYJIUPOBATH CTYJAEHTOB JIOTMYECKH MBICIUThH, CPaBHUBATH,
aHaJM3UpPOBaTh, JOKa3bIBaTh, NOAOUPaTh yOenuTeNbHbIE TNPUMEPHI, YCTAaHABIUBATh MPUYUHHO-
CJICZICTBEHHBIE CBSI3H, [1eJ1aTh 000CHOBAHHBIE BBIBOJIBI M ’TUM CITIOCOOCTBOBATH OOBEKTUBHOMY BBISBICHHIO
3HAaHUM CTYJCHTOB.

Bormpocsl 00bIMHO 32/1a10T BCEH TPYIIIIE U IMOCTIE HeOOJIBIOH May3bl, HEOOXOMMOM /IS TOTO, YTOOBI
CTYJEHTBI IIOHSJIU €r0 U IPUTOTOBUIIUCH K OTBETY, BBI3BIBAIOT I OTBETA KOHKPETHOT'O CTYJIEHTA.



IIucbMeHHass MpoOBepPKAa Hapsly C YCTHOM SBIIAETCS BAXKHEUIIMM METOJIOM KOHTPOJIS 3HAHU,
YMEHHH M HaBBIKOB CTYAEHTOB. OIHOPOJHOCTb pabOT, BBINOIHSAEMBIX CTYJEHTaMH, I103BOJISET
NPEIbSBISATE KO BCEM OJMHAKOBBIE TPEOOBAHMs, MOIBITACT OOBEKTUBHOCTH OICHKH PE3yIbTAaTOB
oOyuenus. [IpumeHeHre 3TOro Meroja J1aeT BO3MOXHOCTh B Hambosee KOPOTKUN CPOK OJHOBPEMEHHO
IIPOBEPUTH YCBOEHUE Y4e€OHOro MaTepuana BCEMHU CTYAEHTaMH IPYIIIbI, ONPEAEIUTh HAIPABICHUS IS
UHIUBUAYAIBHON pabOThI ¢ KaXKIBIM.

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

Buneoxondgepenuus — ceanc Buaeokonpepenucsszu (BKC) — 310 TexHonorus MHTEpaKTUBHOTO
B3aMMOJICICTBUS ABYX U 0oJiee yYaCTHHKOB 00pa30BaTeIbHOrO mpoliecca Jijisi oOMeHa uHbopMalue B
pEeaIbHOM PEXUME BPEMEHHU.

Hcnonp3yloTcss MHTEPaKTUBHBIE METOJIbI OOYUYEHUS: CUTYallMOHHBIE 33a/1a4uM, UCCIIEeI0BATEIbCKUI
METOJlT OOydYeHUs, JeJOBBIE HWIpPBI, IMMOATOTOBKAa M MyOnmuHas 3ammra pedeparoB. Hcmonb3yrores
PEUTHHrOBasi TEXHOJIOTHS, TEXHOJIOTUU AUCTAHIIMOHHOTO 00yUeHUsI.

Hcnonp3yroTcss HHTEpaKTUBHBIE METO/bI OOYUEHHUs: CUTYal[MOHHBIE 3ajau, UCCIIE0BATEIbCKUNA METO/
oOyueHus1, IeT0BbIE UTPBI, OJTOTOBKA U MyOJIWYHAas 3aIIuTa pedepaTos.

TexHoJ10rus 31eKTPOHHOI0 00y4eHus (peann3yeTcst PU OMOIIH JIEKTPOHHON HHPOPMAITMOHHO-
obpazoBarensHoil cpenpl (OUOC) COI'Y mnpu wucnonb3oBanuu pecypcoB OBC, mpu mnposeneHuu
aBTOMATHU3HPOBAHHOTO KOMIIBIOTEPHOTO TECTUPOBAHUS U T. 11.).

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

IIpumeyanus:

- Bce Buapl y4yeOHOW pabOTBI MOTYT NTPOBOIUTHCS TUCTAHIMOHHO HA OCHOBE JIOKAJIbHBIX

HOPMaTUBHBIX aKTOB.
- B nensx peanuzanuy MHAMBUAYAIBHOIO MOAX0/1a K 00YYEHHIO CTYJEHTOB, OCYLIECTBIISIOMNX yUYEeOHbBIN
MPOLIECC TI0 WHIAUBUAYATbHOW TPACKTOPHH B paMKax HWHAMBHIYAIbHOTO paboyero IUlaHa, U3y4deHHe
JAHHOW JUCLMIIMHBI MOKET OCYILECTBISATHCS Yepe3 MHIAUBUAYAIbHbIE KOHCYJIbTALUU IPENojaBaTes
OYHO, B YaChl KOHCYJIbTAIIH, 10 SJIEKTPOHHOM MMOYTe, a TakXkKe ¢ ucronb3oBannem Cisco Webex Meetings,
wIaTGOPMBbI JUCTAHIIMOHHOTO 00yueHus Moodle, nuunblii kabuHeT cryaeHTa Ha nopraine COI'Y, npyrux
anementoB JOC COI'Y.

7. YueOHO-MeTOoANYeCKOoe o0ecneYeHrne CaMOCTOATEILHOH PadoThI

[enbto camocTosTENbHON pabOThI CTYEHTOB sBIIsAETCSA: (POPMUPOBAHUE CITIOCOOHOCTEH K
CaMOCTOSITETbHOMY MTO3HAHUIO U O0YUYEHUIO, IIOUCKY JIUTEPATyphl, 00001IEHII0, OPOPMIICHHIO U
MMPEACTABJICHUIO MMOJYUYCHHBIX PE3YIbTATOB, UX KPUTUUCCKOMY aHAJIM3Y, ITIOMCKY HOBBIX 1 HCOPAMHAPHBIX
pelIeHni, apryMEHTUPOBAaHHOMY OTCTaMBaHUIO CBOUX MPENJIOKEHUM, YMEHUI OATOTOBKH BBICTYIIIEHUI
Y BEICHUS TUCKYCCHUU.

CamocrosTenbHas paboTa CTYACHTOB MO AMCUUIUIMHE «BBeneHHe B XMMHIO TBEPIOTO TEla»
MPOBOAWTCA B BUJC TMCbMCHHBIX JOMAITHHUX SajlaHI/II\/II.

Ne DopmbI
IIepeyenb BONIpocoB s
HeJle Tema 3ansaTus . KOHTPOJISA
m CaMOCTOATEJbHOI PadoThI
1 Beenenune B kypc. Ilpenmer wm 3amaum | Teopus crpoenus tBepaoro | KoHcrekr,
Kypca. XumHyeckas CBA3b B TBepAbIX | Tena. Kmaccuduxanums YCTHBII
Tenax. 30HHas Teopusi. MeToa «CUIIbHOW | TBEPJIbIX TEN. ormpoc,
CBSI3M». 30HHAs CTPYKTypa OJHOMEPHBIX, IIPOBEpKa
JBYMEPHBIX U TPEXMEPHBIX KPHUCTAJIIOB. /3,
HonHble KpHCTaubl. DHEPrus pPELETKU TECTUPOBAaHU
MOHHOrO KpucTauia. MoHHas  CBA3b. e



http://lms.nosu.ru/

MonekynspHble  KPUCTaJUIHI.
BaaJIbCOBOE B3aMMOJIEUCTBUE.

Ban-nep-

CrpykTypsl KpuctamioB. Dnementapubie | Knaccudukanus tBepapix | Koncmekr,
KPUCTAJLINYECKUE CTPYKTYpBI, IIAPOBBIC | TEN. OJKCIEPUMEHTAIBHBIC | YCTHBIN
YIIaKOBKH, MOIUMOPGU3M, H30MOPHU3M, | METOJIBI oIpeziesieHus | Ompoc,
TBEPABIE PACTBOPBI. DKCIEPUMEHTAIbHBIE | CTPYKTYPBI KPUCTAJLIA. IIPOBEPKa
METO/IbI olpeeeHUs CTPYKTYpBI /3,
KpHUCTaJla. Crpykrypa peabHBIX TECTUPOBAaHU
KpHUCTAJIJIOB. e
CKpBITOKpUCTAIIINYECKHE u
HEKpUCTAJUIMYECKUE  TBEpIblE  Tela.
AmopdHOe TBeproe TeI0 U CTeKIa,
MIOJINMEPBI.
SIBrieHue pa3ynopsioueHus B KpucTamiax. | B3auMocBs3b 1eekToB U Koncnexr,
OcHoBHble THUNBI Ae(PEKTOB. ATOMHBIE, | PU3MUECKUX, CTPYKTYPHO- | YCTHBIN
ToueuHble AedexTsl. [IpruMecHbIe aTOMBI. | MEXaHHYECKUX CBOWCTB. orpoc,
3apspkeHHble M He3apsDKeHHble AedekTbl. | OCHOBHbIE TUIIBI 1€(DEKTOB | IPOBEpKa
PaBHoBecue nedexkToB B OWMHApHBIX U /3,
TPOWHBIX KpUCTAJIIaX. TECTUPOBAaHU
e
Omnpenenenue mpupoasl JOMUHHpYOUMX | B3anmocBs3b nedekToB u Koncnexr,
negpexroB. B3aumoneiictBue nedekToB. | GU3HUECKUX, CTPYKTYPHO- | YCTHBIN
Henpsmoe B3aMMOJIEICTBHUE: | MEXaHUYECKUX CBOMCTB. orpoc,
KOHLEHTpauus  Ae@exToB  pemeTky, | Bzaumoneiicteue [IpoOBEpKa
pactipenenenue  npumeceil.  Ilpsimoe | nedekros. /3,
B3auMO/IeiicTBIE: 00Opa3oBaHHE HOHHBIX TECTUPOBAaHU
nap, JajibHee B3auMoJieiicTBue Ae(eKToB, e
accouuanusi TOYEYHBIX U JIMHEHHBIX
nedeKToB
Jlunelneie u IIJIOCKUE nedexTrl. | Bzanmocs3b nedextos u Koncnexr,
Jucnokanuu. [lnanapusie u apyrue BUAbl | (U3HUECKUX, CTPYKTYPHO- | YCTHBIN
nepexroB. JlepexTl u  (uU3NYECKHE | MEXAaHMUYECKHUX CBOWCTB. ornpoc,
CBOMCTBA. OJIEKTPUYECKUE, ONTHUYECKUE, | JINHEWHbIE U MIOCKHE IIPOBEpKa
MarHuTHbIE, TEIJIOBbIE M MEXaHUYECKUe | Ne(EeKTHI. /3,
CBOIICTBA. TECTUPOBAaHU
e
Knaccudukanus cTpykTypHbIX | Knaccugukarus Koncnexr,
MIpEBPAILCHUI B TBEPIOM TeJe. | CTPYKTYPHBIX YCTHBIN
Ocobennoctu TEPMOAVHAMMKY | TIPEBPAIIEHU B TBEPIOM orpoc,
TBepAO(Da3ZHBIX MIPEBPAICHUN. | Tele. IIPOBEPKA
3aKOHOMEPHOCTH 3apO/IbIIIC00pa30BaHM /3,
B TBEPABIX cucTeMax. PocT kpucTaiios. TECTUPOBAHU

€




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

e

8 CTpyKTYpHO-4yBCTBUTENIbHBIE CBONCTBA. | CTPYKTYpHO- KoHcrniekr,
ITponeccer T dy3uu, MEXaHU3M | UyBCTBHUTEJbHbBIC CBOICTBA. | YCTHBIN
g dysuu, 1 Py3n0HHO - orpoc,
KOHTPOJIMPYEMbI  MEPEHOC Macchl MU IIpoBepKa
3apsfa oA JCHCTBUEM MEXaHHMYECKHX /3,
HanpsHKeHUH, XUMUYECKUX U TECTUPOBAHU
ANEKTPUUYECKUX CHJL. e

9 XUMHUYECKUE PEaKIMH B TBEPAOM Tele. | XMMHUUYECKHE Peakluu B Koncnekr,
@aKTOophl, BIUSIOIIAE HA PEAKIHOHHYHO | TBEPAOM TEIIC. YCTHBII
CIIOCOOHOCT. onpoc,

IIpOBEpKa
n/3,
TECTUPOBAaHU
e

10 . Kunernueckne mozenu tBepaodaszHbix | OCOOEHHOCTH KHHETUKH KoHcrnekr,
peakuui c Pa3IMYHBIMH | XUMHUYECKUX PEAKLUi B YCTHBIN
JTUMHATUPYIOIIUMH CTAIUSIMU. TBEP/BIX TeNax orpoc,
OCOOEHHOCTH ~ KMHETHKM  XHMHYECKUX poBepKa
peakuuii B TBEpABIX TelaxX, METOJbI /3,
aKTUBALUU TBEPJBIX TeJl. TECTUPOBAHU
Creknoobpa3oBaHue u ¢uzuKo- e
XMMHYECKHE ITPOLIECCH] B CTEKJIAX.

11 [IpeBpamienuss 6e3 HM3MEHEHMs coOcCTaBa. | TepMoAMHAMUKA U KoHcrekr,
MaprteHcuTHBIE IpeBpaleHHsl. | KHHETUKA XUMHUECKUX YCTHBIN
besnuddysnonsie MIpPEBpALICHUS, | peaKlIMii B TBEPAbIX TEIaX | ONpocC,
¢dazoBble mpeBpalieHus THna nopsaok — | [IpeBpamenus 6e3 IIPOBEpKa
OecniopsIoK, (a3oBbIe  TEPEXOoJbl B | KI3MEHEHHS COCTaBa. /3,
TBEPJIBIX TENaX, PEKPUCTAIIIN3ALMS U POCT TECTUPOBAHU
3epeH, IBUYKEHUE TPaHMIl 3epeH e

12 MexaHu3MBbl TIaCTHUECKON edopmanuy, | Mexanusmel mactudeckoil | Koncnexr,
paspyuieHre MarepuanoB. Bsinenenue | nedopmanuu, pa3pyiieHue | YCTHBIN
HOBOM (a3l M3 TBEPAOrO pacTBOpA, | MAaTEPUATIOB. orpoc,
JIEKOpUPOBaHUE JUCIIOKAlnH, IpoBepKa
CTPYKTYpHBIE MIpEBPALICHUS, /3,
MIPOUCXOJISIINE MTPH BBICOKUX JIABJICHUSIX. TECTUPOBAHU

e
s noBeIieHust 6aJUIbHON OLIEHKH 3a TEKYILYIO padoTy CTYAEHT MOXKET MPEACTaBUTh pedepar.
Tema pedepata BbIOMpaeTCs CTYACHTOM CAMOCTOSTEIBHO M COOTBETCTBYET  COJIEPYKAHMIO

camMoCTOSITeNbHOM paboThl. Jloknaasl U pedepar JOIKHBI COMPOBOKAATHCA MTPE3ESHTAIMEN 110 TEME.
Kpurtepun popmMupoBaHusi 0eHOK NPH NpeAcTABJICHUH N0KJIa1a (pedepaTa)
1. Coobuienue wmm 10KIa1 COOTBETCTBYET MPELIOKEHHON TEME, HMEET BCTYILUIEHUE, OCHOBHYIO
4acTh U 3aKiIoueHue — 2 0.
2. TeMma pacKpbITa OJHOCTBIO, CTYIEHT MPOJEMOHCTPHPOBAN CIIOCOOHOCTh AHATM3UPOBATH PA3HBIE
TOYKH 3peHus — 1 0.



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

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

Pe3ynbrarhl caMoCTOSTENIbHON paboThl KOHTPOJIUPYIOTCS IMpernojaBaTesieM U yYUTBIBAIOTCS MpU
aTTecTaluu cTyaeHTa (3auer). IIpu aToM npoBoAATCS: TECTUPOBAHUE, FKCIIPECC-ONIPOC HA JEKLIUOHHBIX U
71a00PaTOPHBIX 3aHITHSIX, 3aCIyIINBAHHUE JOKJIAJ0B, IPOBEPKA MUCHMEHHBIX padoT U T.1.

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

=

Juddy3us u XuMHUUECKUE PeaKIHH.

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.

PeakiimoHHas cmocoOHOCTb TBEp/bIX BellecTB. Poib nuddys3um.

10. PeakimoHHas ciocOOHOCTH TBEPBIX BemecTB. OOpaTHas CBSI3b.

11. PazmepHsble 3¢ deKThl B XUMUHU TBEPAOTO TENA.

12. Ha3oBuTe CBOWCTBA TBEPBIX BEIIECTB, KOTOPHIE H3MEHSIOTCS TIPU YMEHBIICHHH pa3Mepa YacTHll.

13. Yro Takoe pa3mep yactunr? Kak onpenenuTts pazMep 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 METOJIOB CHHTE3a HAHOPa3MEPHBIX YaCTHULL.

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

18. MoHHast mpOBOAMMOCTb CYITEPHUOHHHUKOB.

19. O6BeKTHI CTPYKTYPHOTO aHAIN3a B XMMUU TBEPAOTO Teiaa. OCHOBHBIE METO/IbI HCCIIEOBAHUS
KaX/10T0 U3 OOBEKTOB.

20. Anepuonuyeckue KpucTaisl. MoylTupoBaHHbIE CTPYKTYphl. KBazukpucTamisl.

21. OcHOBHBIEC BUIBI HAHOMATEPHUAIOB (HAHOCUCTEM). MeTO b MX UCCIIeIOBaHHs. 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 YIIPaBICHUS WM.

27. Bo3MOXHBIE TIPOIIECCHI, THULIMUPYEMbIe MEXaHUYECKUM BO3/ICHCTBHEM Ha TBEPJIbIC Tea U
BBI3BIBAIOLINE XUMUYECKHE PEAKLIUU UITU ITOJIMMOP(HBIE IPEBPAILIECHUS.

28. [Ipenmer MEXaHOXUMHH U TPH OCHOBHBIX HAIIPABICHHUS MEXaHOXUMHH. OCOOEHHOCTH

MEXaHOXUMHUYECKUX MPEBPAILCHUH

N

©ooNO



29. Kakue (usnueckre mporecchl UMEIOT MECTO IIPU MEXAHHUECKOM pa3pyIIeHUU TBEPBIX Tell.
PasHuna Mexy n3MeabueHUEM U MEXaHHUYECKOW akThBanuei. [IpuMepsl MEXaHOXMMUYECKUX
peaKuuid.

30. [TpuMepb! HCITOTL30BAHKS TEPMOTPABUMETPUH JIJISl PEIICHHS 3a/1a4 XMMHUHU TBEPIOTO Tea.
[Tpumepb! UCTIONB30BaHHS TEPMOMEXAHUYECKOTO aHaJIH3a U PEIICHHS 33]]a4 XUMUH TBEPIOTO
tena. [Ipumepsl uctonp3oBanus U HepeHIualIbHON CKAHUPYIOMIEH KaIOPUMETPHH IS
peleHus 3a/1a4 XMMUU TBEPAOTO Tea.

31. Kak nposBisitoTcst Ha qudpakTorpaMMmax:

- UI3MEHEHHE pa3Mepa YacTHUIl

- 00pa3oBaHuE CBEPXCTPYKTYP

- 00pa3oBaHuEe HAHOCTPYKTYP

- BOBHUKHOBEHHE B 00pa3iie MUKPOHAIIPSKECHUM.
Bonpocs! k pyGesHoi KOHTPOJIbHON padoTe

1. 3akpeiTble M OTKpBITBIE onepauuu cummeTpuu. OCHOBHbIE BUABI. Marpuibsl IpeoOpazoBaHus
koopauHart. ['paduueckue u 6ykBeHHO-1IUppoBble 0003HaueHHst. CoueTaHue onepaluii CHMMETpUH

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, UCIOJIB3YyEMBbIE NIPU OMMCAHUM CUMMETPUU KpucTasuios: IIpocTpancTBeHHas
rpynna CHUMMETPUM, KpucTauiorpapuyeckuii kmacc, pemerka bpas, rpynna bpasy,

KpucTajlliIn4eCcKad CUCTCMa.

5. BiamsHue xapakrepa XMUMHUYECKOM CBSI3U HA CTPYKTYpPY KpucTaia. OCHOBHbBIE IPUHIIUITBI OITMCAHUS
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. ludpakuus peHTTeHOBCKOTO H3JIydeHHs Kpucramiamu. YcioBus Jlays. VpaBhenue Bynbda-
bparros. CtpykrypHas amiuintyaa. Y ciaoBust noracanusi. JIuppakiimoHHbIE METOIbI UCCIIEA0BAHUS
CTPYKTYpbI KpHcTaniaoB. OCHOBHbIE BapHaHThl AUMPPAKIMOHHBIX METOAOB. Buabl u3imydeHus,

HCITOJIB3YEMOT0 JJIs1 U(GPAKIIMOHHOTO U3YYEHHUS CTPYKTYPhI KPUCTAILIOB.

9. Meron nopoika. OCHOBHBIE IPUHLIKIIBL. Y paBHeHUE Bynbda-bparros. daktopsl, onpeaenstonie
MHTEHCUBHOCTh pediexkcoB Ha audpakrorpamme. @DPakTop MOBTOPSIEMOCTH peQIIEKCOB.

WNudopmanus 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 aedexroB no Kperepy u Bunky. Bausaue BHemineil atmocdepsl Ha

KOHIOCHTPAIHUIO TOUCYHBIX IIe(i)GKTOB.

13. Toueunsie aedekTh, 00YCIOBICHHBIE IPUCYTCTBHEM MPUMECHBIX aTOMOB. BiusHue nmpuMecu Ha

KOHIOCHTPAIHUIO TOUCYHBIX IIC(i)GKTOB B KpUCTAJIaX, CKIIOHHBIX K HCCTCXUOMCTPHHU.



14.

15.

16.

17.

18.

19.

DNEeKTPOHHOE  CTPOSHUE  METaUIOB,  JUAJICKTPUKOB, COOCTBEHHBIX W  HPUMECHBIX
MOJIYIPOBOIHUKOB. CBsi3b AJIEKTPOHHBIX CBOWCTB OKHCIIOB C UX HecTexuoMmerpuei. OCHOBHbBIE
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 H3 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
CBOWCTBA TBEP/IbIX TEIL.

[ToBepxHOCTH KpUCTAIJIOB. UeM omnpeaensieTcss paBHOBecHas popma Kpucrasmia?

TecTbl Kk py0e:xkHON aTTeCTAIIUN

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

Cds
NH4Br
LisPO4
NHal

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

K AIRF*(SO4).

KoMnOa4

Fe3+[FeZ+Fe3+]O42—

3.Kakoea »neKTpoHHast KOH(PUTypalus aToMa KaiabIus

1522522

1s22s%2p

1522522
1s% 252

p6352

2

p®3s23p%4s?

2p° 3s? 2p° 302 4s2

4.Ha3Bats, yTo Takoe Ae(heKThl BaKaHCUI

CBoOOAHBIC Y3JIbI PEIICTKH

CB00OIHBIE Y3JIbI PELIETKH KPUCTAJLIA 3aHAThIE

CBoOOaHBIE Y3JIbI PEHIETKHA KPUCTAJIIA HE 3aHSATHI

OTcyTcTBUE CBOOOHBIX Y3JI0B B KpUCTAJLIE

5.Kak Ha3bpIBaeTCs 00JaCTh MPHU HATMYUN U30BITOYHBIX AJIEKTPOHOB B OCHOBHOM COCTOSTHHH METAJUIOB
DHepreTUYeckuii ypoBeHb

DIEeKTp
3ouHan

OHHasl KOH(pUTYpaIHs CETOK
KOH(UTrypauus

Ynopsa104eHHbIE 3TEKTPOHBI
6.C KaKuMU U3 CIeAYIOIIHNX BEIIECTB pearupyeT Kaablui

Cl,
Na.O
H20
NaCl

7. C KakMMU BEUIECTBAMHU PEArNpPyeT T’NIPOKCU Kb

NaOH
SOz
Na, O
HCI
8.Jlatn

0003HAYECHHS HIIEKTPOHOB U JIBIPOK C UX 3apsiiaMu



B+

e

h+

9.Yto mpoucxomut ¢ AeekTaMu B pa3ynopsJ04eHHOM KpUCTaJLIE:
TEPSIIOTCS IIEKTPOHBI

00pa3yroTcst 1eeKThI

OKa3bIBAIOTCSl HOHU3UPOBAaHHBIMU KakK B kpucrtasuie ZnO
IIPEBPALIAIOTCS B HOHBI

10.YTo mpoucxXoIuT B MEXKIO0Y3IHIX KprucTawioB aByokucuypata (U 20s) ¢ aTomamMu KUCIOpoJa U 4eM
OHH SABJIAIOTCS

0TJ]a4a AJIEKTPOHOB U3 PEIIETKH

aKLENTOPBI U 3aXBaT 3JIEKTPOHOB U3 PELIETKU
MIPUCOEINHEHUE HEHTPOHOB

M3MEHEHNE MarHUTHOTO KBAaHTOBOI'O YKCIIa

11.4eMy paBHO uncCIO HEUTPOHOB B aTrome (ocdopa

31

16

15

46

12.Yucno 3HepreTUYeCcKuX CJI0EB U YUCIIO 3JIEKTPOHOB BO BHELITHEM SHEPIETUUECKOM YPOBHE CEJIeHa
PaBHBI COOTBETCTBEHHO

4,6

3,6

4.7

3,7

13.0Oxcup cepsl (6) HE B3aUMOIEHCTBYET € KaXKIBbIM U3 BEILLIECTB B PALY
N 20s u H 3POq4

CaOu Al 2,03

H 20 u NaOH

H.Su K20

14.C xucnoramu He pearupyer

SiO;

Ca0O

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 o0Opa3yeTcs B peakiuu
2AIl(OH)3=Al>,03+3H.0

NHsNO3=N20+2H,0

CaC03=Ca0+CO

S+0,=S0,

17.11pu B3auMOICUCTBUH C BOJION 00Opa3yeTcs MIeNI0Yb
Li>O

SO3

CO2

FeO

18.KucnoTHble CBOMCTBA OKCHUJIOB YBEJIMUMUBAETCS B PIAY



SO2, CO2, NO2

Cly07, SiO2, CO2

Cl207, P20s, SO3
Al203 N203 N20s

19. Cpenu snemeHTOB (4) rpyIibl HauboJee AEKTPOOTPUIIATEIIbHBIMU SBIISIOTCS
Si

Ge

C

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

C, Se F

S, Br, Zn

P, N, Sb
21.Haubonpb1iast cTeneHb OKUCICHUS jKelie3a B COCIMHEHUH
Ka[Fe(CN)e]

Ks[Fe(CN)e]

FeO

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

@)

In

Mg

Se
23.Crenenb okucieHus (-3) MbIIbSK IPOSBISETCS B COEAUHEHNUN
Al;03

NazAsO4

CazAs;
As;0s
24.Crenens okucienus xpoma B none CrO? pasna

(+3)

(+4)

(-2)

(+6)
25.Haub01b111110 37€KTPOOTPULIATENILHOCTh UMEET 3JIEMEHT.

N

S

Br

@)
26. Yem ompeiensercsi MECTOHAXO0XKJCHUE IPUMECHBIX /1e(heKTOB
sHeprueil 0o0pa3oBaHus
SHTAJIBIUEN
SHEPTruey BHEAPEHUS

CUJION MPUTSKEHUS
27.Kak MOXHO 00OHApYXUTh YPOBHHU B MpeEJEIax 3ampenieHHON 30HbI
XUMHUYECKH, (PU3NKO-XUMHUECKU

ONTUYECKU (TIOTJIOIIEHUE ,JTIFOMUHECIEHITH)
IIOTEPEU DIIEKTPOHOB

M0 U3MEHEHUIO CTETIEHU OKUCIICHUS
28.00pa3yroTcs In MPUMECH B 3alIPEIICHHOM 30He ITpH 00pa30BaHUEM TBEP/IBIX PACTBOPOB B CUCTEME
ZnS-CdS
HEe 00pa3ylTCs MOJTHOCTHIO



Bpsi/1 1 00pa3yroTCs

He 00pa3yroTcs

o0pazyroTcs

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

(+3)

(-3)

(+1)

30.Bce a1eMeHTBI B psily MOTYT IPOSBISTE cTenenn okucieHus (-1),(+5)
Rb, Ca, Li

H, Si, F

Cl, I, Br

As, N, Te

31. BanentHocTb (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 SBISIOTCA IIEIIOYHBIMU
Ca

K

Cu

Li

34.Kakwe 13 IepeurciICHHBIX METANIOB CIIOCOOHBIC BRITECHITh W3 BOJIBI TPH KOMHATHOM TEMITEpPaTyphl
BOJIOPOJL

Meb

Kenes3o

HaTpui

KaJILIIUH

35.C KakuMu U3 CIENYIOIIMX BEUIECTB PEArupyeT KaJIuil
N2O

+H.0

S

Ca(OH)2

37.C kakuMH U3 YKa3aHHBIX BEIIECTB pearnupyeT kKeie30
02

H2SO4

Na2O

CO2

38. C xakuMu 13 YKa3aHHBIX BelecTB pearupyer FeO

H20

Na.O

HCI

SO3

39.Kakwue BemiectBa o0pasytotcst npu B3aumoeiicteuu Fe(OH)3 ¢ HNO3



H20

FeO

Fe(NOz3)3

Fe(NO3):2

40. HanbGonpmuii paamyc uMeeT aToMm

O

S

P

43. Ha3BaTh NpUMECHBIE aTOMBI B MEXK/I0Y3JIUSAMH SBIISIOLIMMUCS JOHOPAMHU.
Na B FeS

Be B SrO

Cu B PbS

SBTeS

44.Ha3BaTh IpUMECHBIE ATOMBI B MEXA0Y3JUAX ABISAIOIINECS AKIUCTOPAMH .
JIByOKuCh ypaHa

Oxcun Hukensi(2)

Oxcun Banaaus (5)

Oxkcwup xenesa (3)

45. Kakwue cBoiicTBa OyIyT MPEACTABIATH OJIMH U TOT K€ IPUMHUTHUBHEIN aTOM , €CJIA OH JICHCTBYET B
OJIHOM ITOJIOKEHUH KaK JOHOP ,a B IPYTrOM MOJI0KEHUH KaK aKLIENTOop.
OKuCIUTENBbHBIE COCIMHEHUS

BoccranoBurenbHble COETUHEHUS

AmMpoTepHbIe coelMHEHUs

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

OTpHuaTeNnbHOCTD

HeittpansHoCTh

W3MeHeHne nepuoaAuIHOCTH

47.1aTh onpeeseHre HOpMaJIbHBIM KOMIIOHEHTaM 3aHUMAIOIINE CBOU Y3JIbl B HEOOBIYHBIX JISI HUX
MecCTax.

CTpyKTypHBIE DJIEMEHTBI

Konuenrpanus Bemecrsa

CxomHoe cTpoeHHe

48.YeM 3aaeTcsi XUMUYECKHI MOTEHIIMAT JIFOOOTO XUMUYECKOTO KOMITOHEHTA CUCTEMBI
[ToBbITIICHNEM TaBICHUS

[ToHnmxeHnueM TeMiiepaTypbl

[IpousBonpHOI cBOOOAHOM HEprun ['nb6Oca

OO6BpeMOM peaHyIOHHOTO cocyaa

49.YT0 MpOUCXOAUT B pe3yabTaTe TEPMHUUECKOTO BO30YKICHUS SJIEKTPOHOB M3 BaJIEHTHOM 30HBI B 30HY
IIPOBOAMMOCTH B KpHCTaJLIE.

O6pazoBanre NOHOB

IlepeckaknBaHue cBOOOHBIX AJIEKTPOHOB U 00pa30BaHUE JBIPOK
O6pazoBanue > HeKTUBHOTO 3apsiaa

CnapuBaHue MEXYIEIbHBIX aTOMOB

50.Yem xapakrtepusyetcs pazynopsgodenue no [Hlortku .

OO6pa3oBaHueM 30HHOW MPOBOAUMOCTHU

PacTBOopeHneM Bakyyma B KpUCTAJJIE M YBEIMYEHUEM UHCIA Y3JI0B
OO6pa3oBaHneM HOHU3UPOBAHHBIX 1e()EKTOB

OO6pa3oBaHreM BaJICHTHON 30HBI

51.YTo npoucxoauT npu pasynopsaoueHuu no OpeHkKeesto.

O6pazoBaHue 30HbI TPOBOAUMOCTH

3aceneHue SJHEPreTUYECKUX YPOBHEN



3anojaHeHHe MEXA0Y3JINH 1 YKciia Y3J10B HE MEHSETCS

W3MmeHeHne KoJIMYeCcTBa CTPYKTYPHBIX 2JIEMEHTOB

52.CKOJBbKO 3JEKTPOHOB IPUHUMAET Y4acTUE AJI1 HOHHON POBOJMMOCTH T.€ IIPU MEPEXOJE OT
IPOBOJMMOCTH 3a c4eT VK MPOBOAUMOCTH 32 cueT Vy' B IepeHoce ToKa.
[Ipunumaer yyactue 4 MoHa

He nprHMMaroT yyactie Bce MOHBI

[Mpunumarot yyacrtue 06a uona Vy u V'

HeBo3M0XHO yyacTHe HOHOB

53. Kak ocyI1ecTBIsI€TCSI HOHHBIHM NEPEX0/ B 3JIEKTPOHHOM ITPOBOJHUKE.
1arom

10 OKPYKHOCTHU

CKa4KOM

Oerom

54. Kakue cBoiicTBa onpeenseT KpUcTalul, CoAep KAl BCeBO3MOXKHbIE TUIIBI Ae()EKTOB.
N3oTepmuueckn

dusnueckue

Kpucrammueckue

XUMHUUECKHE

55.Ha3Barb coeuHEHUE C OTHOPOIHON (ha3oi .

Cynbdun nuHka

Oxkcun xpoma(3)

Oxcust HUHKA ¢ U30BITKOM [IMHKA U IPOBOIUMOCTBIO N=THUIa

Kapb6un kanpuus

56.1IpuBectu npuMepsl COEMHEHUS C JBYCTOPOHHEH (a3oil.

HNonnn kagmus

Cynbp¢ua cBUHIA TPU HU3KUX JIABJICHUSAX CEPhl JaeT IPOBOJIUMOCTH CE€pbI N-TO TUIIA
Oxcup HUKeNs ¢ U30BITKOM KHCI0po/ia 001aiaeT IPOBOAUMOCTBIO P-TUIIA
Oxcun Bonbgppama(6)

57. Yro XapaKkTepHO AJIs1 HOHHON IIPOBOJUMOCTH.

JIpIpoyHasi NpOBOJIUMOCTD

[IpoTrBONONIOKEHHOE MTOBEACHUE T.€ NPH MEPEX0Ie OT MPOBOJAUMOCTH 3a CUET 00pa30BaHuUs BaKaHCUN B
y3i1e

HoHHBII IPOBOAUMOCTH

ONEKTPOHHBIA MPOBOIHUK

59. Ha3BaTh pa3IMYHbIE MEXaHU3Mbl O0BEMHON AUPPY3UH B TBEPAOM TEIIE.
Konnenrpanus cCOOCTBEHHBIX 3apsHKEHHBIX IE(PEKTOB

Baxknelmmmu sBIsIOTCS BAKAHCUOHHBIM MEXJI0Y3JIEHBIH U ACTaQeTHBIN
[Tpumecu HaxozsmuMecs B 3apsuKeHHON opme

Tonbpko oHa U3 MpUMecel MPUCYTCTBYET B KOHLEHTPALIUU

60. Ha uTto BiusieT KOMIEHcAIHs 3apsaa:

YBenuueHue pacTBOPUMOCTH

O6pa3oBaHue cOOCTBEHHBIX JEPEKTOB

CoxpaHeHue CTpYKTYpbl B IPUCYTCTBUH aTOMOB

[IpucyTcTBUM B paBHBIX KOHLEHTPALUAX Pa3INYHbIX dJIEMEHTOB

9. YueOHO-MeTOAMUYECKOE U MH(OPMAITUOHHOE OOecTiedeHue TUCUMILTUHbI
(MoayJin)
a) OCHOBHasl IUTEpaTypa
1. Xumus TBepmoro Ttena [DNeKTpOHHBIA pecypc| : yuebnoe mocodbue / H.®. YBapos, IO.IT.
MareitmuHa. - HoBocubupck : HI'TY, 2019. Pexxum JIOCTyMa:
https://www.studentlibrary.ru/book/ISBN9785778238312.html



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

2. O6mas xumus [DnextporHsiid pecypc]| / CyBopoB A.B., Hukonbsckwuii JI. b. - CIT6. : XUMU3AT,
2017. - http://www.medcollegelib.ru/book/ISBN9785938083035.html

3. TepmoanHamMuKa U KHHETHKA METAJLTYPTHYECKUX IMpoLeccoB [DnekTpoHHbIH pecype] / [lerenun
A.JIL., Muxaimuna E.C. - M. : MHUCuC, 2005. - http://www.studentlibrary.ru/book/MI1S029.html

4. Heopranndeckne HaHOMAaTEpHAIbI [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue / PakoB D.I'. - 3-¢

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

5. PerymmupoBaHue pakIIMOHHON CIOCOOHOCTH TBEpABIX (ha3 [DnexkTponHslid pecype] / Kocenko H.D.
- BanoBo : MBaH. roc. XuM.-TexHoJL. yH-T., 2013. - http://www.studentlibrary.ru/book/ghtu_035.html

6. ®usnyeckas u koutouaHas xumus. [Ipaktukym [DnekTpoHHBIN pecypc] : yaeOHoe mocooue / H.H.
Jlapmukuna, A.B. KamumoBa. -  Hoocubupck : HITY, 2019. Pexum nocryma:
https://www.studentlibrary.ru/book/ISBN9785778238329.html

7. ®wionoB, M. P. Meroapl (U3HKO-XMMHUYECKUX WCCIEAOBAHUN IPOIECCOB M MATEPHAIIOB /
®unonoB M. P. - Mocksa : MUCuC, 2016. - 103 c. - ISBN 978-5-906846-06-8. - TekcT : 21meKTpOHHBIH //
9BbC "KoHcynpTaHT cTyneHra" : [caliT]. - 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 : onextponsubii // 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, /. b. ®ypman - M. : DUSMATIIUT, 2003. -
592 c. - ISBN 5-9221-0342-3 - Texkcr : anexkrponnslii // ObC "KoncynbTrant cryaenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN5922103423.html

0)a0onoIHUTENbHAS JIUTEPATypa

1. TexHOJIOrMM KOHCTPYKI[MOHHBIX HAHOCTPYKTYPHBIX MAaTe€pHUaloB MU TMOKPBITHH [DJIEeKTpOHHBIN
pecypc] / II.A. Butsa3b [u ap.] ; mox oot pen. I1.A. Butsazs u K.A. Conniena - Munck : benopyc. Hayka,
2011. - http://www.studentlibrary.ru/book/ISBN9789850812926.html

2. Annpees, JI. A. ®u3nka U XUMUS TBEpJOTro Tena. Todeynple Ae(eKThl B MOHHBIX KpHCTaax /
Annpees JI. A. , HosukoB A. B. , HoBukosa E. A. - Mocksa : MUCuC, 2003. - 82 c. - ISBN --. - Tekcr :
3JIEKTPOHHBIN // 9BC "KoncynbTaHT cryaeHTa" : [caiT]. - URL :
https://www.studentlibrary.ru/book/M1S040.html

3. Tep-AxonsH, M. H. Xumust meramnos / Tep-AxomstH M. H. - Mocksa : MUCuC, 2015. - 148 c. -
ISBN 978-5-87623-866-5. - Tekct : anexkrponnsiii / ObC "Koncynbrant crymenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785876238665.html

4. bytarun, I1. 10. Xumnueckas ¢usuka tBepaoro tena / byrarun I1. FO. - Mocksa : M3garenscTBo
MockoBckoro rocynapctBeHHoro yHusepcurera, 2006. - 272 c. - ISBN 5-211-04970-5. - Tekcr :

3JIEKTPOHHBIN // 9BC "KoncynbTaHT cryaeHTa" : [caiT]. - URL
https://www.studentlibrary.ru/book/ISBN5211049705.html

5. Amnnpees, JI. A. ®usndeckas xumus : CtpoeHue Bemecta : Meton, ykazanus / Auapees JI. A. ,
Hosukosa E. A. , Mamotuna I'. JI. , HoBukoB A. B. - Mocksa : MUCuC, 2002. - 21 c. - Tekcr :
3IEKTPOHHBIN // 9BC "KoHncynbTanT cTynenra” : [caiiT]. - 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. [lepcniekTUBHBIEC BEUIECTBA, TEXHOJIOTHH M MaTepUaJIbI - KpaTKuii 0030p / Mapdun
1O. C. - UBanoBo : UBaH. roc. xum. -TexHoi. yH-T. , 2015. - 99 c. - ISBN --. - Tekct : anexrponusiii // 9bC
"Koncynbrant crynenta” : [cait]. - URL : https://www.studentlibrary.ru/book/ghtu_047.html

IIporpammuoe obecnieuenue u UnrepHeT-pecypcsbl
OOecniedeH JOCTYN K COBPEMEHHBIM MPO(ECCHOHAIBHBIM 0a3aM JaHHBIX, WH(OPMAIIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucTemMaM (oubaunorexka COI'Y):

1. DnexkrponHas oubmuoreka auccepranuu u apropedeparos PI'b (OB PI'B) (https://dvs.rsl.ru).

2. OBC «YuuBepcuretckas oudaunoreka online» (https://biblioclub.ru).

3. OBC «Hayunast snektponHas 6ubnmmoreka eLibrary.ruy (http://elibrary.ru.)

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

5. OBC «KoHcynbTaHT cTyaeHTay. http://www.studentlibrary.ru

6. OBC «tOpaiiT» - obpa3zoBarenbHas Cpe/ia, BKIOYAOIIAs BUPTYAIbHBIA YUTATBHBIN 3a]1 YICOHUKOB U
y4eOHBIX MOCOOMI OT aBTOPOB M3 BEIYIIMX BY30B Poccuu 10 BCeM HampaBlICHHSM U CIICIHAIBHOCTSIM
(www.biblio-online.ru)

7. UndopmarmonHo-npaBoBoi nmoptan «[ apant» (http://www.garant.ru/ ).

8. CnpaBounas npaBoBas cucrema Koncysabrant [Lroc (http://www.consultant.ru/ ).

CocTaB JMIEH3MOHHOI0 U CBOOOHO PAaCIPOCTPAHAEMOI0 IPOrPAMMHOI0 0o0ecre4eHus, B
TOM YHCJIe 0Te4eCTBEHHOr0 MPOU3BOACTBA

Haumenosanue Ne noroBopa(niuiieH3ust) CrtpaHa npou3BOAUTEND
Ne /it

Windows 10 Enterprise Ne 4100072800 Microsoft CIOA

Products (MPSA) ot 04.2016r
Windows 10 Pro for Ne 4100072800 Microsoft CIIIA

2. | Workstations Products (MPSA) ot 04.2016r
Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIIA

3. Products (MPSA) ot 04.2016r
Windows 8.1 Professional Ne 4100072800 Microsoft CIIIA

4. Products (MPSA) ot 04.2016r
Windows 8 Enterprise Ne 4100072800 Microsoft CIIIA

3. Products (MPSA) ot 04.2016r
Windows 8 Professional Ne 4100072800 Microsoft CIIA

6. Products (MPSA) ot 04.2016r
Windows 7 Enterprise Ne 4100072800 Microsoft CIIA

7. Products (MPSA) ot 04.2016r



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/

Windows 7 Professional Ne 4100072800 Microsoft CIIA
8. Products (MPSA) ot 04.2016r

Office Standard 2016 Ne 4100072800 Microsoft CIIA
9. Products (MPSA) ot 04.2016r

Office Standard 2013 Ne 4100072800 Microsoft CIIA
10. Products (MPSA) ot 04.2016r

Office Standard 2010 Ne 4100072800 Microsoft CIIA
11. Products (MPSA) ot 04.2016r

Cucrema tectupoBanus Sunrav | Ne468 ot 03.12.2013 UIT Poccus
12. | WEB Class Cynrarymun P.T.(6eccpouno)

[Tporpammuoe obecrieuenue 1C: | Ne CJI/108 ot 29.08.2017 Poccus

[Ipennpustue. byxranrepckuii (MakcumyMm-co(t) GeccpouHo
13. | Vuer. Tunoas KoHdUTyparus 8

ceTeBasi BEpCHs

Cucrema KOMITBIOTEPHOM Jlunensust FSF/Debian
14, | BEpCTKH MikTex (CBobGoaHOE TIPOrpaMMHOE

obecnieueHue) (0eccpoyHo)

15 Kasperksy Endpoint Security o 22.01.2024 Poccust

[IporpamMmMHuoe obecnieuenue aasi | CBoOOIHOE MPOrpaMMHOE CIIA
16, | PEAAKTHPOBAHHS XHUMHYECKUX obecrieueHne(0eccpovHO)

dopmyun Isis Draw

Cucrema nmoucka TeKCTOBBIX No4576-1 ot 17.01.2022 Poccus
17 3aMMCTBOBaHUM (me#ictBuTenen no 31.12.2022r) c

| «Antumarnar.BY3» 3A0 «Antu-Ilnarnar»

[Iporpammuoe o6ecnieuenue 1C: | NeKIT /108 ot 29.08.2017 ¢ OOO | Poccus
18 [Ipennpustue 8.3 Ynpasinenue «MaxkcumyM»(6eccpodHO)

TOPTOBJIEHN

ITporpammHoe obecnieueHue NeCJT./ Ne126., 01.07.2020r. Poccus

1C:3apmuiara u Kaapsl «MAKCUMYM-
19 rOC.yupeKICHUS

CODPT» 6eccpovHO

[IporpammHuoe obecrieueHne NeCJ1/76 01.03.2017r. Poccus
20. | 1C:610mxer. «MaKCUMyM-copT» (6eccpoUHoO)

ABTOMaTHU3MpPOBAHHAS CUCTEMA CBUIETEILCTBO O Ccory
21.

«Ynpasnenue —/lekanatr bPC»

roCy/IapCTBEHHOW PETUCTpalluu




nporpammsl uist OBM

Ne2015611830 ot
06.02.2015r.(6eccpouno)
IIporpamma it OBM «bank Pa3paborka COI'Y cory
BOIPOCOB JUIsI KOHTPOJIS CBUIETENHCTBO O
3HaAHUN» roCyJapCTBEHHOMN perucTpanuu
22. nporpammsl 1ia O9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
23 Koncynprant+ Poccus
IInaner Ne8867, ot 14.01.2022r. Poccus
24 (14.01.2022r. no 13.01.2023r.)
000 JIMMUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
N, A.CepreeBuu
25.
Tex.mox. 07.04.2022
26 «["amakTukay ot 14.03.2022r (npumepHas nata) | Poccus
27 BricsCAD Bricys NV, 10 03.11.2021r Benbrus
Cisco Webex - Cucrema | 000 Aiictek gorosop Ne [167-2021 | CLUA
28. | mpoBeienus BeOMHAPOB. ot 03.08.2021 - 03.08.2022r
DIRECTUM RX — Cucrema | OO0 ranaktmka UT gorosop No Poccus
29 3JIEKTPOHHOTO 120320/4/A ot
"| moxymenTo060pOTA 14.03.2022(npumepHas aata)
VYenyru cBa3u (moctyn kK cetu | OO0 Ankom Ne AL-0044 ot Poccua
30. | unTepHer) 01.02.2022r -31.12.2022r
31 AutoCAD CIIA
MOODLE BecriaTHoe poccuiickoe CIIIA (GecruiatHoe
32. poccuiickoe)
33 VEEAM IIBeiinapus
«l"anmaktrka PY3» JInuensus GeccpouHas Poccust
34. Tex.conmpoBOXIEHUE OT
14.03.2022 r
JInuHbIi KaOuHET aOUTypueHTa | JInieH3us OeccpoyHast Poccust

35.




Tex.conpoBoXIeHUE OT

14.03.2022 r
JIn4HbIi KaOUHET Jlunensust Geccpoynast Poccust
CTYIIeHTa/COTPYIHUKA
36. Tex.conmpoBOXIEHUE OT
14.03.2022 r
DreKkTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccun
JFCcCcepTay U aBTopedeparon
37. PI'B(3B/1 PT'B) TpeGyercs peructpaunus B
o6ubnunorexke COI'Y
OBbC"YHuBepcuteTckas https://biblioclub.ru Poccus
oubmoreka ONLINE"
Tpebyercs  peructpauus
38. oubaunorexke COI'Y
OBC «Hayunast onektponHas | http://elibrary.ru. Poccus
6ubnmoreka eLibrary.ru»
Tpebyercs perucTparusi
39. oubaunorexke COI'Y
YHuBepcanbHas 0a3 TaHHBIX https://dlib.eastview.com CLUA
40. | East View
OBbC «KoHCYnbTaHT CTYJCHTAY http://www.studentlibrary.ru Poccus
CryneHueckas 3JIEKTPOHHAS
OMOIMOTEKA 110 MEAUITTHCKOMY Tpebyeres PerACTpanis
o6udmmnorexke COI'Y
41 | ™ (dapmaleBTUUECKOMY
0o0pa30oBaHMIo, a TAKXKE 10
€CTECTBEHHBIM U TOYHBIM
HAyKaM B IIEJIOM.
3BbC «fOpaiiT - www.biblio-online.ru Poccus
oOpa3zoBarenpHas cpefa,
BKJIFOYAIOIIast BUPTYaJIbHbIN Tpebyercs  peructpanus
YUTAIbHBIN 3aJ1 YYEOHUKOB U ubmorexe COI'Y
y4eOHBIX TOCOOUiT OT aBTOPOB
42| s BeAyIuX By30B Poccuu o
BCEM HAIPABJICHHUSIM U
CIIECIATIBHOCTSIM
KO3II (nomen Ha siHIEKCE) OecruraTHoOe Poccus

43.



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

44 Pycl'apn OecruraTHoe Poccus
45, ViPNet Poceust
DJIeKTPOHHBbIE pecypchl, 00ecneYnBaAIOIINE Peau3aluio 00pa3oBaTebHbBIX NPOrPaMM
®I'BOY BO «CeBepo-OceTnnckuii rocyiapcrBeHHblii yuuBepcuter umenn Kocra
JleBanoBu4a XerarypoBa
Ne HauvmeHoBaHue INeKTPOHHOro MpuHagneXHOCTb Appec caiita
pecypca
1 | 9BC "YHuBepcurerckas CropoHHsis http://www.biblioclub.ru

oubamorexa Online"

2 DJIeKTpPOHHAasi OMdINOTEeKA CroponHsis https://dvs.rsl.ru
auccepranuii PI'b (3B PI'b)

3 DJIeKTpOHHAasi OnbInoTEeKA Croponnsis http://www.studmedlib.ru/
«KoHCYJBTaHT CTYy/IEHTA)»

4 YHuBepcaiabHasi 6a3a 1aHHbIx «East- | CtopoHHsis dlib.eastview.com
View»
Hay4ynas 31ekTpoHHas Oubanoreka | CTOpOHHsA http://elibrary.ru

5 eLibrary.ru
ba3a nannbIx
«IBC elibrary

6 dnexkTponHas 6udamorexka «kOpaiir» | CTropoHHsI https://www.biblio-

online.ru/

CoBpeMeHHbIE TPOodecCHOHAIbHBIE 0a3bI IaHHBIX, HH(OPMALMOHHbIE CIIPABOYHbIE CHCTEMBI,
3J1eKTPOHHBbIE 00pa3oBaTe/IbHbIE pecypchl

1. Caiit 0 HaHoTexHOJOTUAX B Poccuu [DnexTporHsiid pecypc]: http://www.nanoware.ru/

2. Hanotexnonornyeckoe coo01miecTBo [DneKTpoHHBIN pecypc]: www.nanometer.ru

3. WNHTepHeT-XypHaAI 0 HAHOTEXHOJIOTHUSX. [ DJIeKTpOHHBIN pecypc]: http://nanodigest.ru/

4. Hanorexnomoruu. Hay4Ho-uH(MOpMAallMOHHBIH MOPTall MO HAHOTEXHOJOTHSM [DIIEKTPOHHBII

pecypc]: http://mano-info.ru/

http://www.elib.nwpi.ru - snextponnas 6ubnmuorexka COI'Y

10. MaTepuajabHO-TeXHUYECKOE o0ecnevyeHue U CUUIIMHBI

HamMmeHoBaHne moOMeNmIeHHH UIS TPOBENEHHS BCEX BHUIOB
y4eOHOM  IeATeNbHOCTH, HPEILyCMOTPEHHOW  Y4eOHBIM
IUIAaHOM, B TOM 4YHCJE IMOMEIIEHHs IS CaMOCTOSTEIbHOMN
paboThl, ¢ yKa3aHHEM IE€Pe4Hsi OCHOBHOTO 00OpYHOBaHUS,
y4eOHO-HaT IS IHBIX nocooui u HCIOJIb3yeMOT0
IPOrpaMMHOIr0 00eceYeHNUs

Anpec (MECTONIOIOKEHHE ) IOMEIIEHUH [T IPOBEICHIS BCEX
BUJIOB y4eOHOM eI TeIbHOCTH, TPEAYCMOTPEHHOH y4eOHbIM
IUIAaHOM (B cilydyae pealn3anuu o0pa3oBaTesbHOM IPOrpaMmbl
B CETEeBOI (hOpMe JOMOTHUTENBHO YKa3bIBACTCS
HaMMEHOBAaHUE OPTaHMU3ALMH, C KOTOPOH 3aKJIFOUECH JOTOBOP)



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

VYueOHble ayANTOPUH JUIsl NPOBEACHHS 3aHATHH JICKIMOHHOTO
THUIIA, CEMHUHAPCKOTO THIA, TPYIIIOBBIX W WHIUBHIYaTbHBIX
KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJII M IIPOMEXYTOYHOMN
aTTecTallid, a  TaKkkKe  CaMOCTOSATENBHOW  paboThI
00ydJaromMXcs: MPernogaBaTeNbCKHI CTOJ, CTYJ, CTOJBI U
CTYJbsI UTs 00yJaroImuxcs, Kadgenpa.

ObopynoBanue: WnTepakTuBHOE MYIBTHMEIHIHHOE
obopynoBaHue (mocka, MPOEKTOP), MepCOHAIBbHBIN
KOMITBIOTEP B KOMIUIEKTE C TPOrPaMMHBIM OOECIeUeHUEM,
BBIXOZIOM B Ce€Th VIHTEpPHET M JOCTYNOM B 3JEKTPOHHYIO
nHdopmannoHHo-o6pa3zoBarenbHyto cpeny COI'Y.
[Mporpammuoe obecnieuenne: Windows 7 Professional; Office
Standard 2016; WinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema TtectupoBarmsa Sunrav WEB Class (beccpounoe
[10); IlporpammHOe o0ecrmedeHHe I PEeIaKTHPOBAHUS
xummdeckux  ¢opmyn Isis Draw  (Beccpounoe I10);
Koncynmprant  mmoc; CucreMa  IOMCKa — TEKCTOBBIX
3auMcTBOBaHUN «AHTHIIIarnat.BY3»; [Iporpamma ans 9BM
«bank BompocoB s KoHTpossi 3HaHWi»; Cisco Webex;
MOODLE; nemMOHCTpallMOHHbIE U  y4eOHO-HarjsIHbIC
1ocoOust (BUIEOTPE3CHTAITH).

Poccwuiickas @enepanns, 362025, Pecnydnmka CeBepHast
OceTus — Amagus,
ropox Brnaaukaskas,
yi. Baryruna, nom 44-46,
yaeOHbIi Kopiryc Ne 7,
ayna. Ne 606

JlaGopatopun: KOMMBIOTEpHBIE KJacCchl Ui TMPOBEICHUS
TEKYIIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTeCTalluu, a TakKe

CaMOCTOSTENLHOI paboTh o0ydJaromuxcs:
MIPENOAaBaTEeNbCKUI CTON, CTYN, CTOJNBl W CTYIbs JUIA
00yJaromuxcs.

ObopynoBanue: WHrepakTuBHOE MYJIbTUMEIUNHOE

obOopynoBaHue (JOCKa, TPOEKTOpP), KOMIIBIOTEPHI IS
KOMITBIOTEPHOTO KJIacca B KOMIUIEKTE - C IIPOrPaMMHBIM
obecrieueHreM, BBIXOJIOM B ceTh MHTepHeT M mocTynom B
SJIEKTPOHHYI0  HMH(POPMAIMOHHO-00pa30BaTENbHYIO  CPEAY
cory,;

[Mporpammuoe obecnieuenne: Windows 7 Professional; Office
Standard 2016; WIinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema TtectupoBanus Sunrav WEB Class (Beccpounoe
[10); Ilporpammuoe oOecrieueHne Al pPEAAKTHPOBAHMS
xummdeckux  ¢opmyn  Isis Draw  (beccpounoe I10);
Koncynprantr  1umoc; CucreMa  THOMCKa — TEKCTOBBIX
3auMcTBOBaHUU «AHTHIIIaruat.BY3»; [Iporpamma ains 9BM
«baHK BompocoB s KoHTpoyisi 3HaHWI»; Cisco Webex;
MOODLE; nemMOHCTpaMOHHBIE U  y4eOHO-HarJsIHBIC
1ocoOust (BUICOTPE3CHTAITH).

Poccuiickas @enepanns, 362025, Pecriy6nuka CeBepHas
Ocertust — Ananus,
ropox Binaaukaskas,
yi. Barytuna, mom 44-46, yueOnbIi KOpmyc Ne 7,
aya. Ne 614

BI/I6HI/IOTeKa, B TOM 4YHCJIE YHTAJBbHBIM 3aj: CTOJIBI U CTYJIbA
Uil o0yJarommxcsi, KOMITBIOTEPHI B  KOMIUIEKTE c
IIpOorpaMMHBIM o6ecnequHeM, BBIXOIOM B CETh I/IHTepHeT )5
JOCTYIIOM B JNEKTPOHHYIO nHpopMaInOHHO-
obpazoBarenbHyto cpeny COI'Y

Iporpammuoe obecnieuenue: Windows 7 Professional; Office
Standard ~ 2016;  7-zip; WIinRAR; Adobe  Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; KoncynpTant mioc;
I'apant; Cisco Webex; MOODLE.

OBC»YHuBepcureTckas oubnmoreka ONLINE»
https://biblioclub.ru

OBC «Koncynprant cryaenta» http://www.studentlibrary.ru
DBC «tOpaiit» www.biblio-online.ru

OnekTpoHHas OWONHMOTEKa OHCCEpTallMd M aBTOpedepaToB
PI'B(3BJ PI'B) https://dvs.rsl.ru

ObC"YuuBepcuTeTCKas OubmmoTeka ONLINE"
https://biblioclub.ru

Poccuiickas @enepanns, 362025, Pecrrybnmka CeBepHas
Ocertust — Ananus,
ropoj Bnaaukaskas,
yi. Leperemn/Barytuna, nom 16/19, yueOusiit kopmyc Ne 6



https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

OBC «Hayunas onexkrponnass Oubimorexa eLibrary.ru»

http://elibrary.ru.

JlabopaTopus DPH3UKO-XHUMUYECKAX METOIOB aHajmM3a IUIA
MIPOBEJCHUS HAyYHO-HUCCIIEN0BATENBCKON pabOThI, KypCOBOTO
MIPOCKTUPOBAHHUS, BBITTOJTHEHHA BBIITyCKHBIX
KBaTH(UKAINOHHBIX PabOT, IPYIIOBBIX W WHIUBHUIYAIbHBIX
KOHCYJIbTAIlMH: TPENOJaBaTEILCKIUHA CTOJN, CTYJ, CTOJBI H
CTYJNBS U 00YJaIOINXCSl.

Oo6opynoBanue: IlepcoHanbHBI KOMITBIOTED B KOMILIEKTE C
MIPOTrpaMMHBIM 00ecriedeHUEeM, BBIXOJIOM B ceTh MIHTEpHET u
JOCTYIIOM B JNIEKTPOHHYIO nH}pOpMaMOHHO-
oOpazoBarensHyto cpeay COI'Y.

[Mporpammuoe obecnieuenne: Windows 7 Professional; Office
Standard 2016; WinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema tectupoBanmss Sunrav WEB Class (Beccpounoe
[10); Ilporpammuoe oOecriedueHne Al pPEAAKTHPOBAHMSA
xumudeckux  ¢opmyn Isis Draw  (Beccpounoe I10);
Koncynprant 1umoc; Cucrema  IOMCKa  TEKCTOBBIX
3auMcTBOBaHUN «AHTHIIarnat.BY3»; [Iporpamma s 9BM
«bank BoOmpocoB s KoHTpossi 3HaHWi»;, Cisco Webex;
MOODLE; nemMOHCTpallMOHHbIE U  y4eOHO-HarjsIHbIC
ocoOusi (BUIEOTpE3eHTAIIH).

JlabopaTopHoe obGopymoBaHue: ATOMHO-AOCOPOIIMOHHBIM
criektpometp MI'A-1000 ¢ aBrocemmiepoM — 1 mmit.
[Mmamennsrit poromerp PIIA-2-01 30M3 — 1 mr. Becw
nmabopaTopHbIe meKTpoHHble BM5101 — 1 mit.

pH-metp 150 MU — 1 mit. Memanka MaraHuTHas ¢ HOJOTPEBOM
13 6110 — 1 mt. Pedppakromerp NUPD-45452M (c moacBeTKOM
u jpom. mkainoi) — 1 mt. UaKybaTop-CO2 491 MCO-5AC,
muanazon +5 C po +50 C, Sanyo — lmr. Cucrema
MHUKpPOBOJIHOBasi — mpobomoxaroroBku  MC-6 — 1 1mT.
Crnektpodorometp «I13-5400Y Dy»-1 .

Konnykromerp nopratusasiii OHAUS ST300C-B — 1 mwT.

Poccuiickas @enepanus, 362025, Pecrrybimka
Cesepnas Ocernst — AnaHus,
ropox Brnaaukaskas,
yi. Baryruna, nom 44-46,
yaeOHbIi Kopiryc Ne 7,
aya. Ne 607A

JlaGopatopust OOmieil U HEOpraHWMYECKOW XHUMHUU JUIA
MIPOBEACHUS 3aHATUH CEMHUHApCKOTO THIA, JaOOpaTOPHBIX
3aHATHH,  KypCOBOTO  TPOEKTHPOBAHHSA  (BBIIOIHEHUS
KypCOBBIX  pa0oT), TpPYNIOBBIX M  WHAWBHAYAJIBHBIX
KOHCYJBTAIlMiA, a TaKKe CaMOCTOSTETbHOH  paboTHI
00yJaromuxcs: IMPermoIaBaTeIbCKUI CTOJN, CTYJN, CTONBI U
CTyJbsI A1 00yYaroIuXcs, 1a00opaTOpHBIC CTOJBI, KIacCHAs
JIOCKA.

OobopynoBanue: HUHTEPaKTUBHBIH MYJbTUMEIUNHBINA
KOMIUIEKC  (TIpOoeKTop,  JAOCKa), HOYTOyK,  KOJIOHKH,
MIEPCOHAIBHBI KOMIIBIOTEP C NMPOTPAaMMHBIM 00eCIeueHHEM,
BBIXOJIOM B ceTh WHTEpHET M JOCTYNOM B 3JEKTPOHHYIO
nHpopManmoHHO-00pa3oBaTenbHyo cpeny COI'Y.
[Iporpammuoe obecnieuenne: Windows 7 Professional; Office
Standard 2016; WinRAR; Adobe Acrobat Reader; Mozilla
Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema TtectupoBanuss Sunrav WEB Class (Beccpounoe
[10); IIporpamMHOe oOecriedueHHEe OIS PEIAKTHPOBAHUS
xumuueckux  Qopmyn Isis Draw (beccpounoe I1O);
Koncynpranr  1umoc; Cucrema  IOMCKa  TEKCTOBBIX
3auMCTBOBaHUM «AHTHIIIarnat.BY3y»; IIporpamma anst O9BM
«bank BompocoB s KoHTposis 3HaHWiY; Cisco Webex;
MOODLE; neMoHCTpallMOHHbIE U  y4eOHO-HArJIsaHbIC
ocoOus (BUICOTIPE3CHTAITH ).

JlaGopatopHoe  obGopynoBanme:  Y4eOHO-I1a00paTOPHBIH
koMImiekc "OOIIast 1 HeopraHudeckass XuMus' — 2 1IT.

IIxad BeITSDKHON ¢ MoaBoaoM Bozwl 1B HBK - 2 mT. pH-
MeTp-MULUIUBOIBTMETP «pH-150MU»- 2 mt.

Poccuiickas @enepauns, 362025, Pecnydiuka
CesepHast OceTust — Ananusl,
ropoj Bnaaukaskas,
yi. Batytuna, nom 44-46,
yaeOHsbIi Kopiryc Ne 7,
aya. Ne 609




pH-metp-muumBoabsT™MeTp «pH-150MA»- 1 mir. Kanopumerp
"Oxcmept 001K" — 1 mt. Becrr anammtiueckne SHINKO HT
84CE - | mr. Komgykromerp «3Jkcmept -002-6H» -1 mir.
Mkad cymmnsaei SNOL - 1 mT.

Memanka marautHas [193-6110 ¢ momorpeBom - 1 mt. Becw
snekrponnbie EK-300i -1 mrt. Becsl maboparopasie BM5101 -
1 mT. Mukpockon «bumomam» -1 mT. BomsHas Oams — 1
wr.®oromerp doroanekrpuueckuit KOK-2 — 1 mr.Potomerp
¢doroanekrpuueckuii KOK-3-01- 1 mwr. Monomep U-510
cranpaptHbelil — 1 mt. HarpeBarenbnas minta ES-H3040 — 1
wit. CereBoil BetpsixuBatenb- 1 wT. [ToreHunomerp P-307- 1
mt. Becst «CAS»- 1 mit.

Tepmocrat TC/120 CI1VY- 1 . Hentpudyra OIH -3- 1 mrt.







