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[Iporpamma cocTtaBieHa B  cOOTBETCTBMM ¢  DenepanbHbIM  T'OCYAAPCTBEHHBIM
00pa30BaTENbHBIM CTAHJAPTOM BBICHIETO OOpA30BaHUS - CHELUAIMTET [0 CIEUUATbHOCTU
33.05.01 dapmarnus, yrBepxkaeHHbsiM [Ipukaz MunoOpHayku Poccum ot 27.03.2018 Ne 219 (B
pen. IlpukazoB MunoOpnayku Poccum ot 26.11.2020 Ne 1456, ot 08.02.2021 Ne 84, ot
19.07.2022 Ne 662, ot 27.02.2023 Ne 208) «O6 yTBepkaeHuu (henepaabHOTO TOCYIapCTBEHHOTO
00pa30BaTENIBHOIO CTaHAPTa BBICIIET0 00pa30BaHUs - CHEIHAIUTET Mo cnernuanbHocTd 33.05.01
®apmanusa», y4eOHbIM IIJIJAaHOM IOATOTOBKM clienuanuTeTa 1o creuuaibHoctu 33.05.01
@apMmanus, yTBEpXkACHHBIM YueHbiM coBeToMm DPI'BOY BO  «Ceepo-OcernHckuit
rocynapctBeHHbll yHuBepcurer umeHu Kocra JleBanoBumua Xeraryposa» ot 27.04.2023,
mpoToKoy Ne 9.

PabGouass mporpaMMa TUCHUIUIMHBI TPUHATA B COCTaBE OCHOBHOM MpOQecCHOHATbHOM
oOpa3oBaTeNbHON mNporpamMmbl o crnenuanbHocTd 33.05.01 dapmanus pemeHueM y4eHOro
coeta COI'Y (ITpotokonm Ne 9 ot 27.04.2023. VYtBepxkneHa npuka3zoMm pektopa Ne 110 ot
28.04.2023).

CocraButenb: Kybanosa JI.M., noueHT kadenpsl o0mIeit 1 HEOpraHUYeCKOM XUMHUH.

PaGouass mporpamma oOCykJIeHa # YTBEp)KJIEHa Ha 3acenaHun kadeapel oOmed u
Heopranuveckor XxuMuu (mporokoit Ne 9/22-23 ot «29» mapra 2023 1.).

3aB. kadeapoit // 3 J.J1. CumeoHnIu

PabGouass mporpamma oOcyxkaeHa W O0J00peHa Ha 3aceaHUU COBETAa MEIUIIMHCKOTO
dakynbTeTa oT «27» anpenst 2023 r., mporokos Ne 9.

[Ipencenatens coBeta pakympreTa /A J1.3. Honnamsumm



1. Crtpykrypa u 0011asi TPYA0€MKOCTh JUCHHILIMHBI

OO0mast TPyJ0eMKOCTh TUCIUIUIMHBI B 3a4ETHBIX €IWHUIIAX COCTABISIET 6 3.€., B aKaIEMUYECKUX
gacax- 216 4.

Ounas ¢opma oOyueHHsI 3aounas popma oOyueHHsI
Kype 1 -
Cemectp 1,2 -
Jlexuuu 18+18=36 u. -
[TpakTHyeckue (ceMUHAPCKHE) 3aHITUSL | - -
JlabopaTopHble 3aHATHS 36+36=72 4. -
KoncynpTanuu - -
HToro ayTMTOPHBIX 3aHATHI 54 + 54 = 108 4. -
CaMmocTosTelbHas pabora 18+72=901u, -
Kypcosas pabora - -
dopMa KOHTPOJIS OK3aMeH -
DK3aMeH 18 1. (2 cemecTp) -
3auer - -
OO11ee KOJTUYECTBO YaCOB 216 -

Ounas popma obyueHUsI 3aounas popma oOyueHUsI
Kype 1 i

2. Ileam ocBoeHMsI TUCHUILIHHBI
[enssMmu ocBoeHUst AUCHMIUTUHBI «OOIIass W HeOpraHuyeckas XHUMHS» B COOTBETCTBUM C

HIUKeNepeurcIeHHbIMU TPO(EeCCHOHATBHBIMY CTaHAAPTaAMMU:

02.006 Ilpodeccuonanbublii crangapt «IIpoBuzop», yTBepKIeHHBIM prkazoM MuHuUCTepcTBa Tpyla U
coumanbHoi 3amuThl Poccuiickoit ®enepanuu ot 9 mapra 2016 r. Ne 91H (3aperucrpupoBan
MunucrepcrBoM roctuimu Poccuiickoit ®@eneparun 7 anpens 2016 r., perucrpaunonssiii Ne 41709);

02.013 IIpodeccronanbublii cTangapT «CHenualucT M0 MPOMBIIIIEHHON (apMalui B 001aCTH KOHTPOJIS
KauecTBa JIEKApPCTBEHHBIX CPENCTB», YTBEP)KIEHHBIM NpukazoM MuHuCTEpcTBa Tpyda M COLHUAIbHOU
3anmTel Poccuiickoit ®depepaunn ot 22 mas 2017 r. Ne 431n (3apeructpupoBaH MUHHCTEPCTBOM
tocturn Poccniickoii @eneparun 10 utonst 2017 ., peructpanmonssiii Ne 47346) siBisitorest:

- U3y4eHHe 3aKOHOB M TeOpUi 00Iell 1 HEOPraHWYEeCKON XMMHHU, KOTOpBIE SIBIAIOTCA (PYHAAMEHTOM JUIs

OCBOEHHUS JAPYTUX €CTECTBEHHOHAYYHBIX, CIIEUAIBHBIX U IPOPECCUOHATBHBIX JUCIUIUINH.

- (opMUPOBAHNE CUCTEMHBIX 3HAHUMN JIJI1 TOHUMaHUs OCHOBHBIX 3aKOHOMEPHOCTEN B3aUMOCBSI3U MEXKIY
CTPOCHHEM M XUMHUYECKMMH CBOMCTBAMHU BEILECTBA, MPOTEKAHUS XMMHMYECKUX PEaKIUH, CTPYKTypoil
XUMHYECKHUX COSIUHEHHUH U X OMOJIOTHYECKONW aKTHUBHOCTBIO;

- (dopmupoBaHHEe yMEHHI BBIIOJIHATH pacyeThl MapaMeTpoB MPOLECCOB [UIsi TMPOTHO3UPOBAHUS
MpEeBpALICHUs] HEOPTaHUYECKUX M KOOPAMHALMOHHBIX COEAMHEHUH Ha OCHOBE OOIIMX 3aKOHOB XHMMHUH,
CBOMCTB U PEAKLUN ITUX COCIUHEHUN;

- (¢opmupoBaHue (QpyHIAaMEHTAJIBHBIX MPEACTaBICHUH, MPAKTUYECKUX HABBHIKOB M YMEHHUH IO OO0IeH u
HEOPTraHNYeCKOM XUMHUH, HEOOXOAMMBIX Ul U3YUYEHHUS PsJia TEOPETUUECKUX U MPAKTUUYECKUX JUCIUILTHH
no cnenuaibHocTh 33.02.01 dapmanus Ha cTapIMX Kypcax U B IEPUOJ CAMOCTOSTENIbHONU pabOThI;

- Hay4yHoe OOOCHOBaHME TMpEACTaBIEHUN O XHWMHUYECKOW MNpupoJe uejaoBeka U (apMaleBTHUECKUX
BEIIECTB, HEOOXOIMMBIX B IPAKTUUECKON AESITETbHOCTH MTPOBU30PA.

VKa3zaHHbBIE LI€IM HamnpaBleHbl Ha (OPMHUPOBAHHE CHUCTEMbl KOMIETEHLUMH Uil YCBOEHHUs
TEOPETUYECKMX OCHOB COBPEMEHHBIX INPEACTABICHUN O CTPOCHUM M CBOMCTBAX XMMHMYECKHUX BEIIECTB,
3aKOHOMEPHOCTSX IPOTEKAHUS XMMUUECKUX IPOLIECCOB, PA3BUTUS XUMHUYECKOTO MBIIIIEHUS.



3. Mecto mucuumiuHbl B cTpykType OITOII no cnennanbHocT 33.05.01 dapmanus

Jucuunnuza «O0mas 1 HeopraHudeckas XUMus» oTHocutesd K bioky 1 Jlucuurmzel (MOIysiH)

Obs3arenbHoii yactu b51.0.08.

Jns nzydenus aucuuruinHbl «OO0IMIas 1 HeopraHudeckass XMMHUsD» HEOOXOJUMBI 3HAHUS, YMEHUS U
HaBBIKH, (pOpMUpyEMBIE CICAYIONIMMU TUCIUIUIMHAME IIKOJIBHOM MPOrpaMMBbl: (M3 CTAaHAAPTOB CPEIHETO
o01m1ero oOpa3oBaHus):

Xumus

3nanus: 00 OCHOBONOJIArAOIUX XUMUYECKUX MOHATHUAX, 3aKOHAX M TEOPUAX, O METOAAX HAyYHOI'O

MIO3HAHUS IPUPOABI U MECTE€ XUMHUU B COBPEMEHHOM Hay4YHOW KapTHHE MUPa;

YMmenus: yBepeHHO MOJIb30BAaThCSI XUMHUECKOW TEPMUHOJIOIMENH M CHMBOJHUKOM; CaMOCTOSATENBHO

IUIAHUPOBaThb W IPOBOJUTh XUMHYECKMH HKCHEPUMEHT C COOJIIOJIGHUEM MpPaBUI TEXHUKHU

0e30macHOil paboThl C BEMIECTBAMH M JIAOOPATOPHBIM O0OpPYIOBAaHHMEM; HCCIIECAOBAaTH CBOWCTBA

HEOpPraHUYECKUX BEIIECTB, MPOTHO3UPOBATH BO3MOXHOCTh OCYLIECTBJIEHUS XUMHUYECKUX PEaKLui,

OOBSICHATH 3aKOHOMEPHOCTH MX NMPOTEKAHUS; aHAIN3UPOBATh PE3yJIbTAThl MPOBEJCHHBIX OIBITOB U

JieN1aTh JOCTOBEPHBIE BHIBOJIBI;

Haeviku: pa3BuTHE 1M03HABATEIbHBIX HHTEPECOB, UHTEIJICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEN B

Ipolecce PpEeLIeHUs XMMUYECKHUX 3a/ad U BBINOJHEHHUS SKCIEPUMEHTAIbHBIX MCCIIEJOBAHUM;

CIIOCOOHOCTH K CaMOCTOSITEIbHOMY NPUOOPETEHHIO HOBBIX 3HAHUH 10 XUMHM; pabOThl ¢

pa3IMYHBIMU UCTOYHUKAMU HH(POPMALIUU.

MaremaTuka
—  3nanus: 3HAYeHUWE MaTeMaTHYeCKOW HayKM JUId pelIeHMs 3aJad, BO3HHUKAIOIIUX B TEOPUH H

MIPaKTUKE; MIMPOTY U B TO K€ BPEMSI OIPaHUYEHHOCTh NMPUMEHEHHUS] MAaTeMaTHYECKHX METOJOB K

aHaJM3y U MCCIEI0OBAHUIO IPOIIECCOB U SBJICHUN B IPUPOJIE U OOLIECTBE;

— Vmenus: BBINONHATH apU(MeTHUECKUE JEHCTBHs, coyeTas YCTHble M IUCbMEHHBIE IPUEMBI,
MIPUMEHEHUE BBIYHUCIUTEIbHBIX YCTPOMCTB; HAXOAWTh 3HAYEHUS KOPHS HATYpaJbHON CTEIEHH,
CTETIEHM C palMOHAIBHBIM TIOKa3aTeneM, Jiorapupma, UCHONb3Ys NpU HEOOXOIUMOCTU
BBIUYHCIIUTENbHBIE YCTPOUCTBA; MOJIb30BATHCS OLIEHKON M MPUKUAKON MPHU MPAKTHUYECKUX pacyeTax;
pemaTb ypaBHEHHS, MPOCTEHIINE CHUCTEeMbl YpPaBHEHUH, MCIIONB3ys CBOMCTBA (PYHKUMH M HX
rpauKoB;

—  Hasviku: uCNONb30BaHUS MPUOOPETEHHBIE 3HAHMSI U YMEHHUS B IPAKTHUUECKOH AEATEIbHOCTH U
MOBCEJHEBHOM JKM3HU ISl PELICHHS HECJIOKHBIX MPAKTUYECKUX PAacyeTHBIX 3a/1ad, B TOM YHUCIIE C
UCIOJIb30BaHUEM MpU HEOOXOJUMOCTH CHPABOYHBIX MAaTEpHaliOB, KaJbKYJSATOpPA, KOMIIbIOTEpA.
Pusuka

- 3nanus: 0 cMbIclie TOHATHM U (PU3MYECKUX BENWYHMH: (QU3MdecKkoe sBIeHHE, (PU3MUECKUM 3aKOH,
BELIECTBO, B3aUMO/JICHCTBHUE, SJIEKTPHUUECKOE I0JIe, MAarHUTHOE T0JIe, BOJIHA, aTOM, aTOMHOE SIpo,
MOHU3UPYIOLIUE H3JIyUYEeHHUS; MyTh, CKOPOCTb, YCKOPEHHWE, Macca, IJIOTHOCTh, CUia, JaBJICHUE,
UMITyJIbC, paboTa, MOIIHOCTb, KMHETUYECKash SHEprus, MOTEHIMAaJIbHAas SHEprusi, Kodp( uIueHT
MIOJIE3HOTO JEWCTBMS, BHYTPEHHSAsS DJHEpPrus, TEMIlepaTypa, KOJIMYECTBO TEIUIOTHI, YZAEJbHas
TEIUIOEMKOCTb, JJIEKTPUUECKUM 3apsij, CHja JIEKTPUYECKOTO TOKA, JIEKTPUUECKOE HAIpPSIKEHUE,
AJIEKTPUUECKOE COMPOTHUBIIEHHE, PA0OTa U MOIITHOCTh JIEKTPUUYECKOT0 TOKA;

- Vmenus: onuceiBaTh U OOBICHATH (PU3MUECKUE SBJICHUS; HCIOJIb30BaTh (hrU3NUYecKre MpuOOpHl U
M3MEPUTENIbHBIE UHCTPYMEHTHI JUIS M3MEPEHUs: (PU3NUECKUX BEIMYHUH; MPEICTABIATh PE3yJIbTAThI
U3MEpPEHUH ¢ TMOMOUIbI0 TaOnuIl, TpaguUKOB M BBIIBIATH HAa 53TOW OCHOBE JMIIMPHUYECKHE
3aBUCUMOCTH; BBIp@XaTh B €IUHHMIAX MEXKIyHApOAHOM CHCTEMbl pPe3yJbTaThl H3MEPEHHH U



pacueToB; pewaTh 3aJadd Ha IPUMEHEHHE MW3Y4YEHHbIX (U3UYECKHX 3aKOHOB; IIPOBOJUTH
CaMOCTOSITENIbHBI MOMCK WH(GOpPMAIMA E€CTECTBEHHOHAYYHOTO COJCPKAHUS C HCIOJIb30BaHUEM
pPa3IMYHBIX HMCTOYHUKOB (y4€OHBIX TEKCTOB, CIPAaBOYHBIX M HAy4YHO-IIOMYJISPHBIX W3JaHU,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKYy M NIpEACTaBICHUE B Pa3HBIX
¢dopmax (ClIOBECHO, C IOMOIIBIO rPahuKOB, MATEMAaTHUYECKIUX CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX
CXEeM);

—  Haswiku: pa3BuTHE 103HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHbBIX U TBOPYECKUX CIIOCOOHOCTEH B
mporecce pemeHUs] HHTEIUIEKTYIBHBIX — MpoOieM, (U3WYECKUX 33aJad M BBIOJHEHUS
HKCHEPUMEHTAIbHBIX HMCCIEJOBAHUMN; CIIOCOOHOCTH K CAMOCTOSITEIbHOMY HPUOOPETEHHIO HOBBIX
3HaHU# N0 (pU3MKEe B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSMHU M MHTEpECaMu; NPUMEHEHUE
IIOJyYCHHBIX 3HAHUH W yMEHUH JUId pelleHUs NPAaKTUYECKUX 3ajad MOBCEJHEBHOM XHU3HH, JUIS
obecrieyeHns: 6e30MaCHOCTH KHU3HEAEATEIbHOCTH.

OOmast u Heopranuyeckast XuMus — (QyHIaMeHTa bHAs AUCHUILUIMHA, BXOISIIAs B yUeOHBIH TU1aH
MIOArOTOBKU MTPOBU30pOB 10 cnennanbHoctu 33.05.01 dapmarus.

JucnumimHa sBnsgercs 0a30BOM Ui OCBOEHUS OO0ydYaroIIMMHUCA MOCIEAYIOUIMX JHUCHUIUIMH:
AHAJINTUYECKOW, (U3NYECKOM W KOJUJIOMJIHOM, OopraHuyeckol xumuu. Kakablii pasznen JUCHUIUIMHBI
3aKiaabBacT (yHIAMEHT 3HAHHWHA, HEOOXOMUMBIX I TOHUMAaHWS XHMHYECKHX OCHOB IIPOILIECCOB
CHHTE3a, aHaJI13a, BbIICJICHUS U OYMCTKHU JIEKAPCTBEHHBIX BEILECTB, IPOU3BO/ICTBA JIEKAPCTBEHHBIX (POPM,
IIPAaBUJI XpaHEHUs U IPUMEHEHUs JIEKAPCTBEHHBIX CPEJICTB. 3HAHWE OCHOBHBIX 3aKOHOB XMMUH, CBOMCTB
XMMHUYECKHX JJIEMEHTOB, YMEHHE IPOU3BOAMTH pPACUYETHl I[apaMeTPOB IPOLECCOB I03BOJIsAET Ooiee
ri1yOOKO MOHSATh, OOBSCHUTH U MPOrHO3UPOBATh XMMHUYECKUE MPEBPAILEHUS JIEKAPCTBEHHBIX BEIIECTB B
OpraHusme.

N3ydyeHne qUCUMIIUHBI HEOOXOUMO JUIsl YCBOCHUS 3HAHWN, YMEHUN M HaBBIKOB, (OPMUPYEMBIX
MOCJIEAYIOIUMHU AUCIUTUTMHAMMU:

AHaauTHYecKas XUMUS:

3nanus:

— OCHOBHBIE 3aKOHBI, JIe)KAIl[M€ B OCHOBE aHAJIMTUYECKON XHUMMUH;

— OCHOBHBIE TOJIOXEHHUSI TEOPHUH HOHHBIX PABHOBECHI NMPUMEHUTENBHO K PEAKIMSIM KHUCIOTHO-
OCHOBHOT'0, OKHCIJIUTEIBHO-BOCCTAHOBUTEIBHOIO, OCAJUTENBHOIO M KOMIUIEKCOHOMETPUYECKOTO
XapakTepa;

— METObl U CIOCOOBI BHIITOJIHEHNS KAYECTBEHHOI'O aHAJIN3a;

— METOJbl, IPUEMbI U CIOCOOBI BBIOJHEHUS XMMHUYECKOTO M (PU3MKO-XMMHUYECKOTO aHajlu3a JJis
YCTaHOBJICHUS] KAYECTBEHHOT'O COCTaBa M KOJMYECTBEHHBIX OMPEeIICHU;

— MeTo/bl 0OHAPYKEHHUSI HEOPraHUYECKUX KAaTHOHOB U aHUOHOB;

— METOJBI pa3JeieHus BEIIECTB (XUMUYECKHE, XpoMaTorpaduuecKue, SKCTPAKIMOHHBIE).

Ymenua:

— BbIOMpaTh ONTHUMAJbHBI METOJ KadeCTBEHHOIO M KOJMYECTBEHHOTO aHaji3a BEIIeCTBa,
MCIOJIb30BaTh COOTBETCTBYIOMINE (hH3NUECKHEe TPUOOPHI U alnaparThl;

— co0upatrh IpocTeime yCTaHOBKH JUIsl TPOBEAEHUS TaOOPaTOPHBIX MCCIEI0BAaHUI; MOIb30BAThCS
(bU3NYECKUM, XUMHUUECKUM 000py0BaHHEM, KOMITbIOTEPU3UPOBAHHBIMU PUOOPAMU;

— TPOBOAUTH DIIEMEHTAPHYIO CTATHUCTUYECKYID O0OpabdOTKYy OJKCHEPUMEHTANbHBIX JaHHBIX B
XUMUYECKUX IKCIIEPUMEHTAX;

— CTpPOWUTH KPHWBBIC TUTPOBAHUS M YCTAHABIMBATh Ha UX OCHOBE OOBEMBI TUTPAHTA, 3aTPauynBacMbIe
Ha Ka)KJIbIii KOMIIOHEHT CMECH;

— TIPOBOJAUTH pa3jielicHUE KATHOHOB M AHHOHOB XUMHYECKHMH U XpPOMATOrpahUIECKUMU METOAMH.
Hasvixu:



— METOJAaMHM  CTaTHCTHYECKOH 00pabOTKM OSKCIEPUMEHTAJIBHBIX  PE3YIbTaTOB  XHUMHYECKHX
HCCIICIOBAHMI;

— TMPOCTEHIIUMH ONEpalUsIMHU IPHU BHITOJTHEHUN KaYeCTBEHHOTO M KOJIMYECTBEHHOTO aHAN3a,;

— TEXHMKOH paboTel Ha (Qusnueckux mnpudopax, HCIONb3YEMBIX /s Ka4eCTBEHHOIO U
KOJIMYECTBEHHOTO aHanu3a ((POTOKOIOpUMETp, crekTpodorTomerp, pH-MeTp, KynoHOMETp,
aMIIEpMETD).
duznyeckas U KOJUIOWIHAS XUMMSA:

3Hanus:

— IpaBWia TEXHUKM O€30ImaCHOCTH pPAa0OThl B XUMHUYECKOM saboparopun MU ¢ (pusnueckon
annaparypoi; pacTBOpbl U IPOLECCHI, MPOTEKAIOUIMEe B BOJHBIX PAaCTBOpAaxX; OCHOBHBbIE Haydaia
TEPMOJMHAMUKH, TEPMOXUMHHM, BKJIOYAs POJIb U 3HAUYEHHE TEPMOJMHAMMUYECKHX IOTEHIIMAJIOB,
clieicTBUA U3 3aKoHa 'ecca; XuMUYeckoe paBHOBECHE, CIIOCOOBI pacyeTa KOHCTAaHT PaBHOBECHS,
¢da3oBble  paBHOBECHS, CBOWCTBAa pa30aBIEHHBIX PACTBOPOB, PACTBOPHI  DIIEKTPOJIUTOB,
ANEKTPOAHBIE TOTEHIUANIBI U 3JIEKTPOABUKYIIUE CUJIbI; KHHETUKA XMMHUYECKUX PEaKIIMii; KaTanus;
(U3NKO-XMMHUYECKHE OCHOBBI TIOBEPXHOCTHBIX SBICHUH M JHCIEPCHBIX SBJICHUH; BIHMSIHUE
pa3nuyHBIX (PAKTOPOB Ha JAECTPYKIMIO JIGKAPCTBEHHBIX BEIIECTB; CIIOCOOBI pacyeTra CpPOKOB
TOAHOCTH, MEPHUOAA MOJIYNPEBPALLICHUS JIEKAPCTBEHHBIX BEILECTB; BO3MOXKHOCTH HCIIOJIb30BaHUS
MOBEPXHOCTHBIX SIBJICHUM JJIi TPUTOTOBJIECHUS JIEKAPCTBEHHBIX (DOpM; OCHOBBI (ha30BBIX U
(U3MYECKUX COCTOSHUIN NOJIMMEPOB, BO3MOKHOCTH HX HM3MEHEHHMH C I1I€JbI0 MCIOJIb30BAaHUS B
MeauLuHe, (apMaluy; OCHOBHBIE CBOWCTBA BBICOKOMOJICKYJISIPDHBIX BEILECTB; (PAKTOPBI,
BIIMSIOIIME Ha 3aCTyJHEBaHUE, HaOyXaHUe, TUKCOTPOIHUIO, CHHEPE3UC, KOAlLEPBALUIO, BSI3KOCTb,
MEPUOINIECKHUE PEAKIIMU B MEXaHU3ME TIPUTOTOBJICHHUS JIGKAPCTBEHHBIX (POPM.

Ymenus:

— paboTaTh C OCHOBHBIMH TUIIAMU NPUOOPOB, UCIIOJIb3YEMBIX B (PU3MUYECKOMN M KOJJIOMIHOM XUMUU;
paccuuThIBaTh TEPMOAMHAMHYECKHE (YHKIUU COCTOSHUS CHCTEMbI, TEIUIOBblE 3 EKTHI
XMMHUYECKHUX IPOIECCOB; PACCUUTHIBATh KOHCTAHTHl PAaBHOBECHS, PAaBHOBECHBbIE KOHIEHTPALUU
peareHToB, paBHOBECHBIN BBIXO/ NPOJIYKTOB PEAKIIUU, CTEIIEHb MIPEBPALLIEHUS UCXOIHbBIX BELIECTB;
CMeIllaTh paBHOBECHS B pacTBOpax. cOOMpaTh MPOCTEHIIME YCTAHOBKH Ul MPOBEACHUS
71a00paTOPHBIX HCCIIEAOBAaHUM. TaOylIMpoOBaTh SKCIEPUMEHTAIbHBIE JaHHble, TIpadUuecKu
MIPECTaBIATh WX, MHTEPIIOJINPOBATH, 3KCTPANIOJMPOBATH JJISl HAXOXKICHHSI MCKOMBIX BEJINYMH;
U3MEpATh  (U3MKO-XUMHMUYECKHE  IapaMeTpbl  pacTBOPOB;  MPOBOAMTH  BIIEMEHTAPHYIO
CTaTUCTHYECKYI0O  00pabOTKy  OSKCIEpUMEHTAJIbHBIX  JAHHBIX B (PU3MKO-XMMHUYECKHUX
SKCIIEPUMEHTax; 00pabaThiBaTh, aHAJIU3UPOBATh U 0000LIaTh Pe3yNbTaThl (U3UKO-XUMHUYECKHX
HaONIO/IEHUH U U3MEpEeHH; MPUMEHSATh MOJyYeHHbIE 3HAHWS MPU H3YYEHUU aHaJIUTHYECKOM,
¢dapmaiieBTHUECKON XUMHH, (PapMaKOrHO3UH, (apMaKOJIOTUH, TOKCHUKOJIOTHH, TEXHOJOTUU
JIEKapCTB.

Haegviku:

— BJAJCHHE METOJAaMHU CTATUCTUYECKOH OOpabOTKM HSKCIEPUMEHTAIBHBIX PE3yJIbTaTOB (PHU3HKO-
XUMHYECKUX  HUCCIIEJOBAHUM; METOJMKOW OLIEHKH TIOTrPelIHOCTeN  (PU3MKO-XMMHYECKHX
M3MEpeHuil; MEeTo/laMU KOJIOPUMETPUH, MOJSIPUMETPUH, MTOTCHIIMOMETPUH, CIEKTPOPOTOMETPUH,
pepakToMeTpun, KpPHOMETPHH, XpomaTorpaduu; HaBbIKAMH HHTEPIPETALUU PACCUUTAHHBIX
3HaYeHUH TEpPMOJMHAMMYECKMX (YHKIMH C Iedpl0  MPOTHO3UPOBAHUS  BO3MOXKHOCTH
OCYIIECTBJIEHUS M HAIpPaBIEHUS NPOTEKAaHUs XUMHUYECKHX IPOLECCOB; TEXHUKON IPOBEICHMS
OCHOBHBIX (DU3UKO-XUMHYECKUX SKCIIEPUMEHTOB; TEXHUKOM SKCIEPUMEHTAIHHOTO OIpEeeICHUs
pH pacTBOpOB npy NOMOIIM HHAXKATOPOB U MPUOOPOB; GUZUKO-XUMHUUECKUMH METOJAMHU aHATIN3a
BEIIECTB, 00Pa3yIOIINX UCTUHHBIE PACTBOPHI U AUCIEPCHBIE CUCTEMBI; HABBIKAMH IPUTOTOBJICHUS,



OIICHKOW KadecTBa, CIOCOOAMH TIOBBIINICHUS CTAaOWIBHOCTH JUCIICPCHBIX CHUCTEM; HaBBIKAMH
MIPOBEJICHUSI HAYYHBIX HCCIICIOBAHUMN JUIsl YCTAHOBJICHHS B3aUMOCBSI3H (U3UKO-XUMHYECKHUX
CBOMCTB U (hapMaKOJIOTUYECKON aKTHBHOCTH.

Oprannyeckasi XuMusi:
Suanus:

— Hay4YHBIC OCHOBBI KJIACCH(DUKAIIMH, HOMEHKJIATYPHI M H30MEPUH OPraHUYECKUX COCIMHEHUH;

— OCHOBBI CTEPEOXHUMHUHU;

— 0COOCHHOCTH PEaKIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX COCTUHEHUI

—  XapaKkTEepUCTUKY OCHOBHBIX  KJIACCOB OPraHUYECKHUX COCIUHCHUI: YIJIEBOJOPOBL;
raJIOTeHIIPOU3BOAHBIC, THAPOKCUIIPOU3BOIHBIC (CITUPTHI U (DEHOJIBI), OKCOCOCTUHEHUS (QJIhICTHIbI
U KETOHBI), KapOOHOBBIC KHUCIOTHI W WX (YHKIMOHAIBHBIC MPOU3BOJAHBIC, AMHHBI, a30- U
JTMA30COCAMHEHUS, TeTepO(YHKIIMOHAIbHBIE COSAMHEHUS (TMAPOKCH-, OKCO- U aMHHOKHUCIIOTHI),
YIJIEBObI, H30ITPEHOUbI, TE€TEPOLUKINYECKUE COCTUHEHHUS, AIKATIOUbI,

— OCHOBBI KAYECTBEHHOT'O aHAJIN3a OPTAHUYECKUX COCTUHEHUH.

Ymenus:

— I[PUMEHATHh MPaBUJA PA3TMYHBIX BUJOB HOMEHKIATYP K PA3JIMYHBIM KJaccaM OpPraHUYEeCKUX
COEIMHEHUI; MPeICKa3bIBaTh CIIOCOOBI MOMYUYSHHS] U XUMUYECKHUE CBOMCTBA COSAMHEHUM, UCXOIS
W3 UX CTPOCHHUS;

—  KJIacCU(PUIIUPOBATh XUMUUECKUE COCTUHEHHUSI, UCXO/ISI U3 CTPYKTYPHBIX OCOOEHHOCTEH;

— 0OOCHOBBIBATh W MPE/JIaraTh KAYeCTBEHHBIN aHAIN3 KOHKPETHBIX OPTrAaHUYECKUX COCTMHCHUN;

— coOuparh IPOCTEHINNE YCTAHOBKY IS MPOBEICHUS JIAOOPATOPHBIX MCCIICIOBAHUH, MTOJIb30BATHCS
XUMHYECKUM 000PYIOBaHHEM;

— TPOBOAUTH JIAOOPATOPHBIE OMBITHI, OOBSICHATH CYTh KOHKPETHBIX PEAKIUil U MX aHAIUTHYECKHE
3¢ dexThI, 0POPMIIATH OTUYETHYIO JOKYMEHTAITUIO TIO YKCIIEPUMEHTAIBHBIM JIAHHBIM;

—  UIEHTU(UIMPOBATH MPEIOKEHHBIE COSTMHEHUS HA OCHOBE PE3YJIbTATOB KaUYE€CTBEHHBIX PEAKIUH,
a Takxke gaHHbIX Y - u MK-cnekrpockonuu.

Hasvixu:

— TI0 TEeXHUKE XUMHYECKUX IKCIIEPUMEHTOB, MMPOBEACHUS MPOOUPOUHBIX PEAKIINI, HABBIKOM PaObOTHI
C XUMUYECKOM MOCYI0M U pOoCTeHInMuU Ipubopamu;

— 10 MOCTAHOBKE Y MPOBEACHUIO KAUECTBEHHBIX PEAKIIMI C OPraHMYECKUMH COEAUHEHUSIMU;

— BIIQJICHUE METOJIMKAaMHU TOJTOTOBKH J1abOpaTOpHOTO OOOpYyJIOBaHUsS K TMPOBEACHHUIO aHAIN3a U
CHUHTE3a OPraHUYECKUX COCIMHEHUW; HABBIKAMHU I10 IPOBEACHHUID CUCTEMATHUYECKOIO aHAJIN3a
HEU3BECTHOI'O COCIUHCHMSI.

[Ipy OCBOGHWH JaHHOW AMCIUILIMHBI OOYYAIOIIUACS CMOXKET MPOIEMOHCTPUPOBATH (YACTHYHO)

cnenyroure 0000menHbie TpyaoBble pyHkuun (OT®) u tpyaossie pynkuuu (TD):

Konn O060011eHHbIE TPY10BbIE QYHKINN TpynoBble pyHKIMH
HalMEHOBaHUE
npodeccuonanbio | Kox HaunmenoBanue HaumenoBanue Kon
r'o CTaHJapTa
02.006 ITpoBuzop | A KanudpunupoBannas Nzrorosnenue A/05.7
(bapmareBTHUECKAs MOMOIIIb | JIEKAPCTBEHHBIX
HaCEeJICHUIO, MalMeHTaM | PerapaToB B  YCIOBHIX
MEIUIIUHCKUX OpraHM3allHi, | alTeYHBIX OpraHU3aIUui
paboThl, YCIyrH IO JOBEICHUIO
JIeKapCTBEHHBIX npenapaTos,
MEIUIMHCKUX —U3JIeNHMA, JApYTrux
TOBApOB, PA3PELICHHBIX K OTIYCKY
B AaNTeUHbIX OpraHu3alusx, [0
KOHEYHOT'0 TOTPEOUTETISI.




02.013 A
Coenuanuct o
IIPOMBILLIICHHOU
bapmaruu B
00JIaCTH KOHTPOJIS
KauecTBa
JIeKapCTBEHHBIX
CpEeICTB

[MpoBenenue pador mo koutpoio | [IpoBenenne pador mo | A/0L.6
Ka4yecTBa (apmaneBTHYECKOTO | 0TOOPY M y4eTy 00pasIoB
HPOU3BOJICTBA JICKaPCTBEHHBIX CPEICTB,
UCXOJHOTO  CBIpbS U
YIIaKOBOYHBIX
MaTepuaos,
IIPOMEKYTOYHOU

OPOAYKIMH U OOBEKTOB
IIPOU3BOJCTBEHHOM CPEJIbI

VkazanHas 00001eHHas TpynoBast GyHKIMs IPEAyCMAaTPUBAET BHINOIHEHUE (YACTUYHO) CIEAYOLNX
TpynoBbix nerctBuil (T[]), Hanuuue HeoOXoaMbIX yMeHUl (Y) 1 He0OXO0AUMBIX 3HaHUH (3H):

Tpynossbie neiicteus (T/1)

Dopmyposka T/

TI.3

H3roroBienue JICKaApCTBCHHLIX IIPCIIapaTOB B COOTBCTCTBUU C IIpaBUJIaMHU
H3TOTOBJICHUA U C YYCTOM BCECX CTaaUM TEXHOJIOTHIECCKOTO Impornecca,
KOHTPOJIb Ka4€CTBA HA CTAAMAX TCXHOJOIMYCCKOI0 IIponecca

TH.5

Cratuctudeckas 00padOTKa MOTYYSHHBIX Pe3yJIbTaTOB HCCIIECIOBAHUH,
UCIIBITAaHUH M SKCIIEPUMEHTOB 110 (hapMalleBTHUECKON pa3paboTke

Heo0xonumebie ymenus (Y)

®opmy.npoBka (Y)

v.2 Hcrnonb30BaTh CpeicTBa U3MEPEHUs, TEXHOJIOIMYECKOE U HCIBITATEIbHOE
o0opyaoBaHue, MpUMEHseMble Tpu (papMareBTUYecKoil pazpaboTke (B
OTHOIIIEHUH Pa3padaThIBAEMBIX JIEKAPCTBEHHBIX CPEJICTB)

v.9 WHTepnpeTpoBaTh U OLIEHUBAThH PE3yJIbTaThl BHYTPUANTEYHOI'O KOHTPOJIS
Ka4yecTBa JICKAPCTBEHHBIX CPEJICTB

V.4 OnpenensaTs TPyA0EMKOCTb TEXHOJIOIMUYECKOTO MpoIecca, MaTepUaIbHbI

OaslaHC ¥ TeXHOJIOTHUECKYI0 C€0€CTOMMOCTh TPOU3BOICTBA
JICKaPCTBEHHBIX CPEJICTB

Heo0xoaumble 3Hanus (3H)

®opmyanposka (3H)

31.2 (02.006) Metop! aHanM3a, UCHOIb3yEMbIE TPU KOHTPOJIE KaYeCTBa JIEKAPCTBEHHBIX
CpeAcTB U onucaHHble B 'ocyaapcTBeHHOM hapmakonee
3.2 (02.013) DU3UKO-XUMHYECKHE, XUMHYECKHUE, TEXHOJOTHYECKHE u

MI/IKp06I/IOJ'IOFI/I‘IeCKI/IC XapaKTCPUCTUKU HCIIBITBIBACMBIX JICKAPCTBCHHBIX
CpEACTB, HCXOAHOT'O ChIPbA U YIIAKOBOYHBIX MaTCpHUajIoB, HpOMe)KYTOHHOﬁ
MNpoaAYKIHUHU N 00BEKTOB HpOI/I3BOI[CTBCHHOI>'I CpCabl

31.10 (02.013)

XapakTepuCTUKU J1TaOOPaTOPHOrO 000pYAOBaHMS, MCIOJIB3YIOIIErocs B

NPOBOJIUMBIX ~ HCIIBITAHUSX, TpaBWJIa €ro OKCIUTyaTallld, MOPSI0K
IIPOBEICHUS KAIMOPOBKH, TPOBEPKH PabOTOCTIOCOOHOCTH
31.7 (02.006) MeTtoapl  CTaTMCTUYECKOTO  YIPABJIEHUS  KAadeCTBOM,  METOAbI

MaTeMaTHIeCKOM CTaTUCTHUKH, MNPUMCHACMBIC TIPpHW OICHKE ITOJTYYCHHBIX
PE3YJILTATOB HUCIBITAaHUHN U 3KCHepHMeHTaHLHOI>'I pa6OTLI




MaTeMaTHYeCKUe METOAbl [UIsl pa3padoTKH,

4. TpeOoBaHUA K pe3yJIbTATaAM OCBOEHMSI JUCHUNIMHBI (KOMIIETEHIIHH 00yYaloIIerocs,
(opmupyemble B pe3yibTaTe 0CBOCHUS JUCHUIIMHBI (MOLYJIs1)

B pesynbpTate OCBOCHHMS MUCHMIUIMHBI Y CTYIEHTA JIOJDKHBI OBITH C(OPMHPOBAHBI CIIEAYIOIINE
KOMIICTCHITUH
OIIK-1. CnocobeH HCHOIb30BaTh OCHOBHBIC OHMOJIOTHYECKHE, (HU3HKO-XMMHUYECKHE, XHUMHUYECKUE,

HU3TrOTOBJICHH JICKAPCTBCHHBIX ITPCIIApaTOB.
B pesynbrare oOCBOEHUS JIUCHMILIAHBI
KOMITETCHIMSIMU (pe3yJIbTaTaMi OCBOCHHUS 00pa30BaTeIbHOM TPOTPaMMBbI):

UCCJIEIOBAHUM U  3KCIEPTHU3bI

JIEKaPCTBEHHBIX CPEACTB,

oOydJarommicss JOJKeH o0J1afaTh  ClIAYIOIUMU

HanmeHoBanue CTpyKTypHBI€ 3JIEeMEHTHI KOMIIeTeHIHHI
o/ MITHEAI0N B pesynbraTe H3ydeHHs JUCIUIUIMHBI 00YYIarOIIHECs TOJKHBL
Ne Kopx JOCTHIKEHHUS OLCHOTHELC
- o0wenpodheccnoHanbHo 3HaTh YMeThb Brnanets .
¥ KOMIIETCHIIUH CpeAcTBa
1. | OIIK | [Ipumensier - OCHOBHBIE | - pewats | - xumudeckuMu | [IncemenHas
-1.2 | ocHOBHBIE  (PHM3HKO- | TEOPETUUCCKUE MIpaKTHUYECKHe MeTOoJIaMHU KOHTpOJIbHAS
XUMHAYECKHE U | TOJIOKEHHS 3aJjayd  XMMUH B | OLECHKH pa0ora,
XUMHYECKAE METOAbl | XUMUYEeCKON HayKu | cdepe (apmaneBTdec | cobecemoBaHne
aHanmm3a TUIst npogecCHOHATLHON | KUX o
pa3paboTKH, JeSITeTbHOCTH; nokasareien CUTYaIlMOHHBIM
UCCIIeIOBaHUI u - WCHONB30BaTh | MPUMEHHUTENIBHO | 3a7adam u
3KCTIEPTU3HI OCHOBHBIE (U3UKO- | K o0beKTaM | 1abopaTOpHBIM
JIeKapCTBEHHBIX XMMHUYECKHE npodeccuoHans | padoram,
CpEICTB, TEPMHUHBI U | HOH KOMITBIOTEPHOE
JIEKapCTBEHHOTO MOHSATHS ISl | AeATEeNbHOCTH TECTHPOBaHHE
PacTUTENBLHOTO CHIPhS pereHus
" OHMOJIOTHUYECKUX CHETU(PUIHBIX
00BEKTOB mpohecCHOHATBHEI
X 3aj1ad.
2. | OIIK | [Tpumensier -OCHOBHBIE TEOpUH | - OIIUCHIBATH | - TexHukoi | Ilucemennas
-1.3 | ocHOBHBIE =~ METOABI | O CTPOGHHM aTOMA, | CTPOCHHE  ATOMOB | XUMHUYECKHX KOHTPOJIbHAS
(U3NKO-XMMHUYECKOTO | XMMHUYECKOU CBSI3H, | HIIEMEHTOB U | 9KCIIEpUMEHTOB, | paboTa,
aHanmm3a B | OCHOBHBIC 3aKOHBI | OOBSCHSTD MPOBEICHUSI cobecesioBaHNe
W3TOTOBJICHUHU TEPMOIMHAMUKH. NEPUOJUYHOCTD POOUPOUHBIX o
JIeKapCTBEHHBIX - OCHOBHBIE | U3MEHEHUS uX | peakuui, CUTYallMOHHBIM
npenapaToB MOJIOKEHHUSI TEOPUH | CBOWCTB Ha OCHOBE | HaBBIKAMH 3aauam u
CTPOGHHUSI  aTOMa, | CTPOCHUS ux | paboThI ¢ | 1abopaTopHBIM
(bopMyTHpOBKY aTOMOB; XMMHUYECKOH paborawm,
MEPUOITUECKOTO - OIPEJNeNIATh BHJBI | MOCYAOH; KOMITBIOTEPHOE
3aKOHa; cBsizel ¥ OOBACHSTS | - HaBBIKAMH | TECTUPOBAHHE
- MOJIOKEHHUS | POCTPAHCTBEHHOE | MPUMEHEHUS
TEOpHH CTpOEHHE BelIeCTB; | 0a30BBIX 3HAHHUN
XUMHAYECKOH CBS3H, | - BEIYUCIATH COCTAaB | IPU  pEIICHUH
BUJBI u|u KOJIMYECTBA | XMMUYECKUX
MEXaHU3MBI ee | MHAWBUAYAIbHBIX 3aga4
00pazoBaHws; BEIIIECTB B
- CIocoObI | pacTBOpax;
BBIP)KEHUS - COCTaBIIATh
cocraBa MOJIEKYJISIPHO-
pacTBOpOB; WOHHBIE YpaBHEHUS
- MOJIOKEHHUS | TUCCOLMALIUH u
TEOPHUH THIPOSIU3a u
IEKTPOJINTUYECKO | ONpPENeNiTh
W JuccOLMaLUM | PEeaKLUIo CPellbl;
QJIEKTPOJIMTOB M | - COCTaBJISITh




TUAPOJIN3a COJEeH; | ypaBHEHUSA
- OCHOBHBIE | OKHCIIMTEIIBHO-
MOJIO’KEHUS TEOPUH | BOCCTAHOBUTEIBHBI
OKHUCJIUTENBHO- X peaxuuii,
BOCCTaHOBHUTEJbHBI | PACCTABIATh
X PEaKITnii; K02 (D PUITUCHTEI,
- KJaccu(UKaIHMIO | ONMPEesiTh
U 0o0IIMe CBOWCTBA | OKUCIHUTENb u
OCHOBHBIX KJIACCOB | BOCCTaHOBHUTEJIb;
HEOpPraHUYECKUX - COCTaBIIATh
COEIMHEHMUI; XUMHYECKUE
- 3JIEKTPOHHOE | ypaBHEHHS,
CTpOCHHUE, OIKCHIBAIOIINE
¢dusnueckue U | CBOWCTBAa METaJJIOB
XUMHUYECKHE u HEMETAIJIOB,
CBOMCTBA OKCHIOB, KHCIOT,
METAaJJIOB U | OCHOBaHMH, coJicit
HEMETaJlJIOB.
OIIK | IIpumenser OCHOBHBIE HCII0JIb30BaTh - HaBblkamu | ITuceMeHHas
-1.4 MaTEMAaTUYCCKUC XUMHNYECCKHUEC OCHOBHBIC IMPOBCACHUA KOHTpPOJIbHAaA
METO/IBI U | TEPMUHBI, MOHITUS | XUMUYECKHE XUMHAYECKOTO pa0ora,
OCYILIECTBIISIET U MeToabl paboThl | MOHATHS W MOHITUS | SKCIIEPUMEHTa U | coOecel0BaHuUe
MaTEMATHYECKYIO c Jpyrux METOAaMH 110
00paboTKy JTaHHBIX, | HEOPTAaHMUECKUMH | €CTECTBEHHOHAYYH | 0Opa0OTKH €ro | CHTyallMOHHBIM
NOJYYEHHBIX B XOJ€ | BELIECTBAMHM IHPH | bIX AUCLUUILIMH NPH | PE3YJIbTATOB; 3ajadam u
pa3paboTKu peuenun peuenun - HaBBIKAMH | J1a00paTOPHBIM
JICKApCTBECHHBIX HpO(beCCI/IOHaJ'IBHLI OCHOBHBIX HUHTCPIpETALIUN pa60TaM,
CpeACTB, a TaKke | X 3a/1ay; npodecCHOHANBHBl | PACCUUTAHHBIX | KOMIBIOTEPHOE
UCCIIeIOBaHNI u X 3a/1a4 3HAYEHUH TECTHPOBAHHE
OKCICPTU3BI TEpMOANHAMUYC
JIEKapCTBEHHBIX CKUX (YHKIUH C
CpEICTB, LEJIBIO
JIEKapCTBEHHOTO MIPOTHO3UPOBAH
PaCTUTEIBLHOTO ChIPbA us
u OMOJIOTHYECKUX BO3MOXHOCTH
00BEKTOB OCYIIIECTBIICHHS
¥ HalpaBlIeHHE
MPOTEKAHUS
XUMHAYECKHX
MTPOIIECCOB.

«COI'Y» OambHO-pEeHTHHIOBasi CUCTEMA OLIEHKHU YCIIEBAEMOCTH CTY/IEHTOB.

IIpu npoBeneHHH Yy4yeOHBIX 3aHATUH o0OecHeuMBaeTCAd pa3BUTHE Y OOYYAIOUIMXCS HABBIKOB
KOMaHAHOW palboThl, MEXIUYHOCTHOW KOMMYHHKAIIMU, TNPUHATUS pELICHUH, JTUIEpCKUX KayecTB
(BKiIOUas MpU HEOOXOAMMOCTHU MPOBEACHUE WHTEPAKTHUBHBIX JIEKIUH, TPYNIOBBIX JUCKYCCHH, POJEBBIX
UTp, TPEHUHIOB, aHAIM3 CUTyalluil M UMHUTALMOHHBIX MOJENed, pernojaBaHue JUCIUILINH (MoIyJeil) B
(opmMe KypcoB, COCTaBIICHHBIX HAa OCHOBE PE3yJIbTaTOB HAayYHBIX MCCIIEOBAHUH, B TOM YHUCIIE C YYETOM
PETHOHAIBHBIX OCOOEHHOCTEN MpodeccroHalbHON JEeSTENIbHOCTH BBIMYCKHUKOB U MOTpeOHOCTeH
paboTtopareneit).

OO0muM cpencTBOM KOHTPOJIS 3HaHWM oOydarommxcsi siBnsiercss BBenaeHHas B OI'BOY BO




5. Conep:kanue U y4eOHO-MeTOAUYECKAS KAPTA JUCUUILIMHBI «O01Iasi 1 HEOPraHU4YecKasi XuMUsD)

Tabauua 5.1

Howmep HanMeHOBaHMe TeM (BOHp?COB), EN—— CamocrosiTesbHasi padoTa KosmnyectBo

Hexenmn H3y4aeMbIX 110 IaHHOI CTYCHTOB @DopMbI KOHTPOJIA bawioB

" AMCIHMILTHHE : JIutepartypa
Jek | mab Coneprxanue Yacer min max

1-2 Bsenenue. 2 4 | OCHOBHBIE 3aKOHBI, ITOJOKEHHS U IOHATHSA | 2 ITnceMeHHas
OCHOBHBIE 3aKOHBI OOIIEN U o01ei u HCOPraHWYECKOW  XHMHHU. KOHTPOJbHASA paborta, [1-12]
HEOPTaHHYECKOU XUMHH. Homenxmarypa OCHOBHBIX KJIaCCOB cobecesioBanye o
Baxueiimme KJIACChI HEOPTaHMYECKUX BEIECTB. CHTYaLOHHBIM 3a/1a4aM

nmabopaTopHEIM paboTawm,
HEOPraHMYECKUX
o KOMIBIOTEPHOC
COCMHEHUH
TCCTUPOBAHUEC, KOHCIICKT

3-4 OCHOBHBIE 3aKOHOMEpPHOCTH | 2 4 | 3akon Tecca. Pacuersl  u3MeHeHwms | 2 [TrcoMeHHast [1-12]
NPOTECKaHUI XUMHYCCKUX SHTAJIBIINHA XUMHUYECKHUX peaKni 1 (PU3NKO- KOHTPOJIbHAA pabora,

MIPOLIECCOB.  DHEpPreTHKa M XMMUYECKUX NpeBpallieHuil (pacTBOpeHHe cobecesioBanye o
HANpaBIEHUE  XMUMHUYECKUX BEILIECTB, qUccoranys  KUCIOT U CHTYalNOHHBIM 3a/1a4aM 1
. . nabopatopHbM  paboTam,
peaxmmii OCHOBaHUI1) Ha OCHOBE 3aKkoHa [ ecca.
KOMITBIOTEPHOE
TCCTUPOBAHUE, KOHCIICKT

5-6 Yyenne 0 pacTtBopax. | 2 4 | OcHOBHBIE OIIpEETICHUS: pactBop, | 2 [Tncemennas [1-12]
PaBHOBecHBIE mpouEecCH B pacTBOpPUTEIIbL, PACTBOPEHHOE BEIIECTBO. KOHTPOJIbHAA pabora,
pacTBopax. PactBopuMocTh. PacTBOpbl Ta3000pa3HbIX, cobecenopanue 1o
OcMmoTHYecKue cBoiicTBa KUJKHX M TBEPABIX BEIIECTB. Boma Kak CHTYallMOHHBIM 3aiadaM 1

nmabopaTopHEIM paboTam,
pacTBOpOB. OIMH W3 Haubonee pacHpOCTPaHEHHbBIX
o KOMIBIOTEPHOC
pactBopuTenei. Posib BOJHBIX PacTBOPOB B
TECTUPOBAHUEC, KOHCIICKT
KHU3HEESTEITBHOCTH OpraHu3MOB. 0
HeBognble pacTBOpHTENIM W PacTBOPHL
[Ipouilecc  pacTBOpeHHMsT  Kak  (PU3UKO-
XVUMHYECKOe sIBJICHHE. TepMoJnHaMHKA
mpolecca pacTBOPEHHSI.
OcHOBHBIE CIOCOOBI BBIPaXECHMUS
KOHIEHTpalMid pacTBOPOB.

7-8 Peakun ¢ mepenocom | 2 4 | DnekTpoHHas ~ TeOpUsT ~ OKHUCIUTEIBHO- | 2 [Mucemennas [1-12]
31eKTPOHOB. OKHUCINUTENBHO- BOCCTaHOBUTENBHBIX (OB) peakuuii. KOHTPOJIbHAS pabora, 0
BOCCTaHOBUTEJIbHBIC OKHCINTETHO-BOCCTAHOBUTEIILHEIC cobecesioBane o
pEeaKInH. CBOICTBA »JIEMEHTOB M UX COEIMHEHHH B CHTYatHOHHBIM 3a[a1aM 1




3aBUCUMOCTH OT TIOJIOKCHHSI dJIeMEHTa B
Ilepuonuueckoil cucremMe DBJIEMEHTOB U

nabopaTopHEIM  paboTtam,
KOMITBIOTEPHOE

CTEIeHU OKUCJICHHUS  DJIEMEHTOB B TECTUPOBAHNC, KOHCIICKT
COCAMHEHHSX.
9-10 CKOpoCTh XUMHYECKUX | 2 4 | 3akon  peiictByromux ~ Mace  (3AM). | 2 [Tucpmennas
peaKImii. XUMHYECKOE KoHCTaHTa XMMHYECKOTO PaBHOBECHS U €€ KOHTPOJIbHAS pabora, [1-12]
paBHOBecHE. CBS3b CO CTaHJIAPTHBIM  HM3MEHEHHEM cobecenoparue o
sHepruu ['m66ca u sueprum [enbMmronbia CHTYalHOHHBIM 3a/1a9aM 1
mporiecca.  OmpeseneHue  HampaBJICHUS iiﬁiif)glem;x paotaw,
MPOTEKaHUs PEaKIUH B CHCTEME TMpH TeCTHpOBaEHe’ COHCIIEKT 4
JIAHHBIX YCIIOBHSIX.
Xumuueckoe paBHoBecue. KauecTBeHHas
XapaKTePUCTHKA COCTOSIHUS XHMHYECKOTO
paBHOBecua.  CMelieHHE  XMMHUYECKOTO
paBHoBecus. Ilpunnun Jle Illatense —
Bbpayna.
Hroro 3a 1 pybex 10 | 20 10 20
MEPBASI PYBEJKHASI ATTECTALIMSI (KOMITBIOTEPHBII TECT) 15 [1-17]
11-12 | Xumuueckue peakquum u | 2 6 | Teopust SIEKTPONMTHYECKON AMCCOLMANNHN | 2 [Tncemennas [1-12]
paBHOBECH B  pacTBOpax (Appennyc C., Kabaykos 1.A.). KOHTPOJIbHAS pabora,
3JIEKTPOJIUTOB. Tuaponus Teopust pacTBOPOB CHUJIBHBIX 3JIEKTPOJIUTOB. cobecesioBane o
costeii. BydepHble pacTBOpHL. MoHHas cuia pacTBOPOB. CHTYalMOHHBIM 3a/1a4aM 1 5
I'eTeporennsie paBHOBECHSL. naboparopibiM - padotam,
KOMITBIOTEPHOE
TCCTUPOBAHUEC, KOHCIICKT
13-14 | Crpoenue BeliecTna. 2 4 | KBaHTOBO-MEXaHHYECKass MOJIENb CTPOCHHUS | 2 ITucsmennas [1-12]
Crpoerue 3IIEKTPOHHBIX aTOMOB.  ODJIEKTPOHHBIE  (QOPMYyNBl | KOHTPOJIbHAS pabora,
o0oIoueK aTOMOB. 3JIEKTPOHHO-CTPYKTYPHBIE CXEMBI aTOMOB. cobeceroparne o
[Mepuomuueckuii 3axon (I13) ITpasuio I'ynaa. [puanun Haymm. CHTYalHOHHBIM  3a/1a4aM,
A TEPUOAMYECKAs CHUCTEMaA [lepuonnueckuii  3aKoH (I13) A.N. KOMIIBIOTEPHOE
(I1C) »nemeHTOB. MeHeneeBa U €ro TPaKTOBKAa Ha OCHOBE FECTHPOBATHE, KOHCIIEKT 5

KBaHTOBO-MEXaHUYECKOU TCOPHUHU CTPOCHUA

aTOMOB. CrpykTypa Ilepnognueckoit
cuctembl anmemeHToB (IICD): mepuogsl,
rpymmel, cemeiictea, S-, p-, d-, f-
KJIACCU(UKAIUS 3JIEMEHTOB (6sokm).




[lepuonunueckuii  xapaktep  H3MEHEHUSA
CBOHCTB TIPOCTBIX BEIIECTB, OKCHIOB U
BOJIOPOJHBIX COSAUHEHUH 2JIEMEHTOB.

15-16 | KBaHTOBO-MEeXaHHYECKHE 2 4 | I'mOpuanzanust  aTroMHBIX  opOuTaneil. | 2 ITuceMeHHast [1-12]
TEOpUU XUMHUUECKOM CBA3H. YCTOWYHBOCT,  THOPHIHBIX  COCTOSHHUN KOHTPOJIbHAS pabora,
pa3IMYHBIX aTOMOB. [IpocTpaHCTBEHHOE cobecenopanue 1o 5
pactonokeHue aTOMOB B MOJIEKyJax. CHTYalMOHHBIM  3a/1a4aM,
KOMITBIOTCPHOC
XapakTepHble CTPYKTYpBI TpeX-, YEThIpEX-, p
TCCTUPOBAHUE, KOHCIICKT
ISITH- ¥ NIECTHATOMHBIX MOJICKYJL.
17-18 | KommnexkcHble coenuHEHUS. | 2 2 | CoBpemeHHOE collepkaHue MOHATHSA | 2 [Tucemennas [1-12]
XuMHUS  KOOpPAMHALMOHHBIX «KOMIIJIEKCHBIE COETUHEHUS» (KO). KOHTPOJIbHAS pabora,
COCTMHEHH. Crpykrypa KC: 1eHTpambHBIA — aTOM, cobecesioBanye o
JIMTaH 1B, KOMIUIEKCHBIA HOH, BHYTPEHHSS 1 CHTYaLHOHHBIM 3a/1a4aM
nmabopaTopHEIM paboTawm,
BHemHss1 cdepa, KOOPAMHALMOHHOE YHUCIIO
KOMIBIOTEPHOC 5
HEHTPATBLHOTO aToma, JCHTaTHOCTh TCCTHPOBAHHE, KOHCIICKT
JIUTaHJIOB.
[Ipupona xumuyeckoii cBszu B KC.
Knaccupukamms wu  HomeHnknarypa KC.
KommekcHble KHCIOTBI, OCHOBAHHS, COJIH.
buonoruueckas posns KC.
Hroro, 3a 2 pybex 8 16 8 20
BTOPASI PYBEKHASI ATTECTALIUSI (KOMIIbIOTEPHBII TECT) 15 [1-17]
UTOI'O 3A CEMECTP 18 | 36 18 70
BTOPOHU YYEBHbIU CEMECTP
1-2 XuMUsT  DJIEMEHTOB.  S- | 2 4 | S-371eMEHThI - METaJUIbI. O6mras | 8 [Tucemennas [1-12]
SJICMCHTBI U UX COCIMHCHMS. XapaKTEePUCTHKA. W3menenne  cBOICTB KOHTPOJIbHAA paborta,
[lepokcun Bogoposa. anemenToB ||A moarpynmsl B cpaBHEHUH C cobecesioBane o
IA. XapaKTepuCTHKH KATHOHOB. CHTYallMOHHBIM 3a/1a9aM 1
. nabopatopHbM  paboTam,
B3anmopeiicTBUE METAIIOB C KMCIOPOAOM,
KOMITBIOTEPHOE 4

o0pazoBaHue MEPOKCH/IOB,
TUTIEPOKCHJIOB (cymepokcuos,
HaJIepoKCcHIOB). B3anmopeiictBue ¢ Bogon
ATUX COCNUHEHUH. [ MAPOKCHIIBI MIEIOYHBIX
u IIETOYHO3EMETBHBIX METAIIJIOB;

OKCHJIOB,

TECTUPOBAHUE, KOHCIICKT




aM(OTEPHOCTb THAPOKCHIA OSPUILITHSL.

BianmoneiicTre IIETOYHBIX Hu
IIET0YHO3EMEIbHEIX METAII0B C BOIOH M
KHACIOTaMH. Comn IIETOYHBIX H
IIE€JIOYHO3EMEIbHBIX.

JKecTkocTh BOABI, CIMHUIIBI €€ M3MEPEHUS,
MIpeeIibl, BIUSHUE HA KUBBIC OPTaHU3MBI U
MPOTEeKaHWe PeaKInid B BOJHBIX PacTBOpax,
METOABI YCTPAHEHUS KECTKOCTH.

34

XUMHSI ~ COCOUHEHUH  p-
anemeHtoB Il rpymnmsl
NEPUOIUYECKON CUCTEMBL.

p-3J1eMEHTHI i y0) 72100138 Obmas
xapaktepuctuka |l rpynmel. DnekTpoHHBIH
neGuuUUT ¥ ero BIMSHHE Ha CBOMCTBa
JJIEMEHTOB M WX COe€OUHEHHH. M3MeHeHne
YCTOMYMBOCTH COEAMHEHUN CO CTENEHSAMHU
OKHCIIeHUs +3 U +1 B rpymnmne p—31eMeHTOB
Il rpymmer.

IIncemenHas
KOHTPOJIbHAS pabora,
cobeceoBaHme 1o

CHTYaLIMOHHBIM 3aa4aM U
nmabopaTopHbEIM paboTam,
KOMITBIOTEPHOE
TECTUPOBaHHE, KOHCIICKT

[1-12]

5-6

XAMHSI  COEOUHEHUH  p-
3JIEMEHTOB IV rpynmsl
MIEPUOANYECKON CHCTEMBI

OOmas XapaKTepUCTHKA yrieposa.
AJnoTponyeckue MOTU(UKAIAN
yriepoga. Tumel THOpHIM3alUdM  aToMa
yriepoaa " CTpOCHHE

YIIIEpOAOCOACPKAIINX MOJEKY. YTIepoa
KaK OCHOBa BCEX OpPraHWYECKHUX MOJIEKYIL.
dusnueckre W XUMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB. AKTUBHPOBAHHBIN yroib
Kak afiIcOpOCHT.

Yrimepog B OTPULATENLHBIX — CTEHEHSIX
okuciieHusi. KapOuasl akTHBHBIX METaJUIOB
W COOTBETCTBYIOIUE UM YTIIEBOJIOPO/IBL.

IIncemenHas
KOHTPOJIbHAS pabora,
cobeceoBaHue 1o

CHTYaLIMOHHBIM 3aJa4aM H
nmabopaTopHEIM paboTawm,
KOMITBIOTEPHOE
TECTUPOBAHHE, KOHCTIEKT

[1-12]

7-8

XUMHSI ~ COEOUHEHUH  p-
3JIEMEHTOB A% TpynInbl
MEPUOJIUUECKON CUCTEMBI

p—Onements! V rpymnmel. CoequHEHNS a30Ta
C OTPHULATENBHBIMH CTETIEHIMH OKHCIIECHUS.
Hutpune.  Ammmak, KO u OB
XapaKTepUCTHKA, pPEaKIUh  3aMelIeHHUS.
AMung!. AMMUaKaThl. CBoiicTBa
AMUHOKHCIIOT KaK NPOM3BOJHBIX aMMHaKa.
HoH aMMOHUS U €ro cCOlM, KHUCIIOTHBIE
CBOMCTBAa,  TEPMHYECKOE  pa3lOXKECHHUE.
I'mapasun u ruapokcunamud. KO u OB

IIncemennas
KOHTPOJIbHAS pabora,
cobecenoBanue 110

CUTYallMOHHBIM 3a1avdyaM U
nabopatopHbM  paboTam,
KOMIIBIOTEPHOE
TECTHPOBaHUE, KOHCIICKT

[1-12]




XapaKTepUCTHKA. ABOTHUCTOBOJOPOAHAS
KHCIIOTA U a3UbI.

Annorponnyeckue Moaudukanuu gocdopa,
UX XUMHYECKasi aKTHBHOCTb.

®Oochuapr.  Dochun.  CpaBHEHHE  C
COOTBETCTBYIOIINMHU COCMHEHUSIMH a30Ta.
Azot, ¢ocdop, MBIIIBIK B OpraHu3Me, UX
OmoormyecKas pob.

XMMHUYECKHE OCHOBBI NPHMEHEHHs THTaHa,
HUOOMS W TaHTaja B XUPYPrHH, THUTaHA
JUOKCHJa MW aMMOHHA METaBaHaJaTa B
hapmanmn.

9-10

XuMHSI ~ COEOUHEHUH  p-
anemMeHToB VI rpymnmsl
MEPUONYECKON CUCTEMBI.

Kucnopon. O6mas xapakrtepuctika. Ponb
KHCIOpOoJa Kak OJHOTO W3 Haubolee
pacmpoCTpaHEHHBIX YIEMEHTOB U COCTaBHOM
qacTd  OOJNBUIMHCTBA  HEOPraHUYECKUX
coenquHeHnH. OCOOEHHOCTH 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJIBI KHCIOPO/Ia.
Bonopona nepokcun H>O., ero KO u OB
XapaKTepUCTUKA, IPUMEHEHUE B MEIHLIMHE.
Coenunenust  kuciopoga ¢ (ropom.
Buonornueckas ponp Kucioposa.

Cepa. O01mas xapakTepuCcTUKa.

CoenuHeHusT cepbl B OTPHIATEIBHBIX
cTenieHsax okucineHusa. CepoBOJOpOJ, €ro
KO u OB cBoiictBa. Cynbdpuasl METaIIOB U
HEMETAJJIOB, X PAacTBOPHUMOCTH B BOJIC W
rugposm3. [Nomueynsduns, KO u OB
XapaKTepUCTUKA, YCTOMYHBOCTb.
Coenunenus cepsl (IV); (VI).
Buonorudeckast ponb cepbl. XUMHUYECKHE
OCHOBBI ~ NpPHMEHEHHMS Ceppl U  €e
COCAMHEHHH B MeIUIMHE, (apMarud,
(hapMareBTUIECKOM aHAIH3E.

Cenmexn n Temryp. OOmas xapakTepuUCTHKA.
Oxcunpl 1 kucnoTel, ux KO u OB cBoiicTBa
(B CpaBHEHHWM C COCIWHEHHSMH CEpPHI).

IIncemenHas
KOHTPOJIbHAS pabora,
cobeceoBaHme 1o

CHTYaLIMOHHBIM 3aJa4aM U
nabopaTopHEIM paboTawm,
KOMIIBIOTEPHOE
TECTUPOBaHHE, KOHCIIEKT

[1-12]




buonorunueckas ponp cenexa.

HUroro, 3a 1 pyoex

10

20

40

IHEPBASA

PYBEKHASI ATTECTALIUA (KOMIIBIOTEPHBIM

TECT)

15

[1-17]

11-12

Xumus COCIMHEHU I
sneMeHToB  VII
MEPUOIUYECKON CUCTEMBL.

p_

TPYIIIbI

2

4

[lonsatne o xuMH3ME OaKTEPULUAHOTO
JIencTBusa xjopa u Hopa. IlpumeneHue B
MEAWLHUHE, CaHUTapuu HU  (apManuu
XJIOPHOM  U3BECTH,  XJOPHOM  BOJBI,
mpenapaToB akTUBHOI'O XJopa, Hoda, a
TaKKe COJSIHOM  KHCIOTBI, ()TOPHIOB,
XJIOPUZIOB, OPOMUIOB U HOAMIOB.

lajoreHsl B TIOJOXUTENBHBIX CTEMEHSX
okucienus. CoelMHEeHUs! ¢ KUCIOPOAOM H
Ipyr ¢ apyroM. BzanMmozeiicTBie rajloreHoB
C BOJIOH M BOJHBIMH PacTBOpaMH IIETIOYCH.
Kucnoponabie KUCTIOTHI XJI0pa U UX COJH
p—Onementst VIl Tpynmsl (ramoreHsr).
OO6mas xapakrepucTtuka rpymmbsl. OcoOble
CBOICTBa ¢dTopa Kak HanboJee
3JIEKTPOOTPULIATEIBHOTO 3JIEMEHTA.
IIpocteie  BemecTBa, HMX  XUMHYECKas
AKTHUBHOCTb.

CoenuHeHus1 TaJIOTEHOB C BOJIOPOJIOM.

8

[Tucpmennas
KOHTPOJIbHAS pabora,
cobecemoBaHne o
CUTYallMOHHBIM 3agavdaM U
na00paTOpHBIM  paboTawm,
KOMIIBIOTEPHOE
TECTHPOBAHUE, KOHCIICKT

[1-12]

13-14

XuMmus COeIUHEHNN

d-

anemeHToB VI, VII rpynn

MEPUOJINUECKON CUCTEMBI.

d-Dnementsr VI rpynmsi. Xpom(ID),
kucnotHo-ocHOBHasA (KO) m oxucnutensHo-
BocctanoButenpHas (OB) xapakTepucTHKH
COETMHEHHH.

Xpom(lll), xucnorHo-ocHoBHas (KO) wu
OKHUCIINTENbHO-BOCCTaHOBUTeNbHAsE  (OB)
XapaKTePUCTUKU COETMHEHUH, CIOCOOHOCTD
K KOMIUIEKCOOOPa30BaHHUIO.

Coemunenuss  xpoma(Vl) — oxcux wu
XPOMOBBIE KHCJIOTEI, XPOMATBI u
nuxpomatel.  MonubaeH W Bodbdpam,
00111as1 XapaKTEePUCTHKA.

d-Onementsr VIl rpymmer. Mapranen(Il) u

IIuceMeHHas
KOHTPOJIbHAS pabora,
cobecenoBanue 110
CUTYalMOHHBIM 33Ja4aM 1
nabopaTopHEIM  paboTtam,
KOMITBIOTEPHOE
TECTUPOBAHHE, KOHCTIEKT

[1-12]




mapraner(IV): KO u OB xapakrepuctuka
COETMHECHUM.

Mapranen (IV) okcun: KO u OB cBoiicTsa,
BnusHue pH cpensl Ha OB cBoiicTBa.
Coemunenus mapranna(VI): MadraHatel, UxX
o0Opa3oBaHne, TepMHUYECKas YCTOWYHBOCTS,
JUCIIPONIOPIIMOHUPOBAaHHE B PacTBOpe H
YCIIOBUS CTaOWIIA3AIINN.

CoenuHeHUs mapranamna( VII): OKCHI,
MapraHioBas KHUCJIOTA, IEpMaHraHaThbl.
XUMHYECKHE OCHOBBI MNPUMCHCHUA KaJIUd
IepMaHraHata ® €ro pacTBopa  Kak
AHTHUCETITUIECKOTO cpencTBa u B
(hapMalleBTUYECKOM aHAIIN3E.

15-16

coeauHeHuit d-
anemenToB VIII rpynmsl
MEPUOJNYECKON CUCTEMBI.

d-Dnementsr VI rpynmer. [enenune d—
anementoB VIl rpynmel Ha arneMeHTHI
ceMelCTBa jKee3a M TUIATHHOBBIE METAaJLIbL.
XKenezo. Xumuyeckas akTHUBHOCTD ITPOCTOTO
BEILIECTBA, CHOCOOHOCTH K
KOMIUIEKCO00pa30BaHHUIO.

Coenunenust xesesa(ll) u xemesa(lll)
Kenezo(VI). Depparel, mOMyYeHHE U
OKHUCIIUTENIbHBIE CBOICTBA.

Kobanbt u HUKEJIb. Xumudeckas
AKTUBHOCTD IPOCTHIX BELIECTB B CPABHEHUU
¢ xenezom. Coeamnenus kob6ampTa(ll) m
kobanpTa(lll), aukensa(1l).

XUMHYECKHE OCHOBHI NPUMEHEHHS >Keie3a
W OKeJIe30CoAepKalluX  IpernaparoB B
MEIUITNHE U hapMaIiim.

XUMHYECKHE OCHOBBI MPUMEHEHUS
COeAMHEHHH KobanbTa W  HHUKEIsS B
MEIUIINHE U dhapMaIiim.

IIucemenHas
KOHTPOJIbHAS pabora,
cobecenoBaHue o

CHTYaLIHOHHBIM 3aJa4aM U
nmabopaTopHEIM paboTam,
KOMIIBIOTEPHOE
TECTHPOBAHHE, KOHCIICKT

[1-12]

17-18

COCIMHEHUN

MIEPUOIUYECKON

d-Onementsr | rpymmel. CoequHEHNsT MeaN
@D mw wmemn (), mx KO u OB
XapaKTEePHUCTHKA, CIIOCOOHOCTD K

IIucemenHnas
KOHTPOJIbHAS pabora,
cobecenoBanue 110

[1-12]




BCIICCTB.

DKOJIOTUYECKHE ACIICKThI
JICUCTBHS HEOPraHn4eCKux

KOMILIEKCOO0Pa30BaHHIO.

Coenunenust cepebpa, mx KO u OB
XapaKTepUCTHKH (OaKTepHUIIUIHBIC CBOHCTBA
HOHa cepedpa).

3o1oTO. Coemunennst  3omota(l) u
sosota(lll), ux KO u OB xapakrepucruka,
CIIOCOOHOCTh K KOMIUIEKCOOOPa30BaHUIO.
XUMHYECKHEe OCHOBBI ~ NPUMCHECHUS B
MEIWIMHE ¥ (apMaiuu 30JI0Ta H €ro
COEJIMHEHMII.

CUTYaIlMOHHBIM 3a/1a4aM |
nabopaTopHBIM paboTawm,
KOMIIBIOTEPHOE
TECTHPOBaHUE, KOHCIICKT

Hroro, 3a 2 pybex 8 16 32
HUroro 3a cemecTp, uacoB 18 | 36 72
BTOPASA PYBEXHASA ATTECTALIUSA (KOMIIBIOTEPHBIU TECT)
BCEI'O 3a ron, yacos 36 |72 90 70




5.2. TemaTuuyeckuii nJiaH JeKIHi

No/Ne Tema nexkuun Koimn-Bo
4acoB
1-pI1ii cemecTp
1 OCHOBHbBIE 3aKOHBI U IOHITHUSI XUMUHU 2
2 OCHOBHBIE 3aKOHOMEPHOCTU IPOTEKAaHUSI XUMHMYECKHUX IIPOLECCOB. ODHEpreTuKa M 2
HanpapJIeHHEe XUMHUYECKUX PEaKILUi
3 Yuenue o pactBopax. PaBHOBECHBIE TPOLIECCHI B pacTBOpax. 2
OcMOTHYECKHE CBOICTBA pacTBOPOB.
4 Peaknnu ¢ mepeHOCOM 31eKTPOHOB. OKHUCIUTEIHFHO-BOCCTAHOBUTEIHHBIC PEAKITHH. 2
5 CKopocTh XUMUYECKHUX peaklnii. XUMUYECKOE PaBHOBECHE. 2
6 XUMHUYECKUE PeakllMi U PaBHOBECHUS B PACTBOpax 3JEKTPOIUTOB. ['maponu3 comeu. 2
Bydepnbie pacTBopEl. ['eTeporeHHBIC paBHOBECHSI.
7 Crpoenne BemecTBa. CTpoeHHE 3JCKTPOHHBIX 000JI0ueKk aToMoB. [leprommueckuit 2
3akoH (I13) u nepuonnyeckas cucrema (I1C) ameMeHTOB.
8 KBaHTOBO-MexaHMUECKUE TEOPUU XUMUYECKOH CBSI3H. 2
9 KommnekcHble coequHeHns. XuMusi KOOpJAUHAIMOHHBIX COCUHEHUI. 2
Hroro, 3a 1-i cemectp 18
2-il cemecTp
10 XuMud 3JIEMEHTOB. S- 3JIEMEHTHI U UX coequHenus. [lepokcua Bogopoaa. 2
11 Xumust coequHeHul p-3iaeMenToB I rpynmnel nepuoanyecKoil CUCTEMBL. 2
12 XuMmust COSIMHEHUH p-371eMeHTOB |V TpyInsl nepruoandeckoil CucTeMBbl 2
13 XHUMHMSL COEUHEHUN P-3JIEMEHTOB V I'PYIIIbI IEPUOAUYECKON CUCTEMBI 2
14 Xumus cOeqUHEHUH p-31eMeHTOB VI rpynnsl NepuoInYecKOoil CUCTEMBI. 2
15 XuMHUsI COEUHEHUH p- 2IeMEHTOB VII rpyIibl NepUOAUYECKONH CUCTEMBI. 2
16 Xumus coequaennii d-anemenToB VI, VII rpynm nepruoandeckoi CHCTEMBI. 2
17 | Xumus coegunenuii d- anementoB VIII rpynmnsl nepuoanyeckoil CUCTEMBI. 2
18 Xumus coequnennit d-anementos I, I rpynn nepuoauueckoit cucteMbl. DKOJIOTHIECKHE 2
ACIIEKThI JeHCTBHSI HEOPraHMYECKUX BELIECTB.
Hroro, 3a 2-i cemecTp 18
HUroro, 3a yu. rog 36
5.3. TemaTH4eCKHii NJIAH JA00OPATOPHBIX padoT
Ne/Ne Tema 1abopaTopHOTo 3aHATUSL Kon-Bo
4acoB
1-p1ii cemecTp
1 [IpaBuia paGoThl B XUMHUYECKOW J1aOOpaTOpuu, XUMHUUECKas Mocyla ¥ 00OpyIOBaHHUE, 2
TEXHHUKa 0€30acCHOCTH.
2 Baxnelimme kinaccbl HeOpraHMyecKux coequHeHnd. [loayyenne nu xumMndeckue 2
CBOICTBA OKCHIOB, THAPOKCHIOB, KUCIIOT U COJIEH.
3 DHepreTuKka XUMHYCCKHX peakiuil. XuMudeckas TepMoauHamuka. Ormpeaeienne 2
TEIJIOTHI (PHTANBIINHN) PEAKIMU HEUTPATIH3ALHH.
4 VYuenne o pactBopax. PaBHOBecHble mpouecchl B pacTBopax. CrmocoObl BBIpaKEHHUS 2
KOHIIEHTpAIMX PacTBOPOB. Pelienne pacueTHpIX 3a/1a4.
) CutyanmonHsle 3a1aun 1Mo TeMe «lIpuroToBrneHne pacTBOPOB 33JaHHOW KOHIIEHTPAIIAM). 2
[TncpMeHHast KOHTpOJIbHAS padoTa.
6 OKHCINTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKIMM M TPOLECCHl,  OKUCIUTEIBHO- 2
BOCCTAaHOBHUTEJIbHBIE CBOMCTBA BemIecTB. [IMchMeHHass KOHTPOJIbHAS padoTa.
7 CKopocTh XUMUYECKUX peaknnii. Biusare pa3nuvHbpiX (JakTOpoB Ha CKOPOCTh 2
XUMHUYECKOH peakiuu. Perenne pacyeTHbIX 3a1a4.
8 Xumuueckoe paBHoBecHe. [lepBas pyOexHas aTrectauusi. KommnbloTepHsIil TeCT. 2
9 HccnenoBanue cMellieHns XUMUYECKOT0 paBHOBeCHs. PellieHne pacueTHbIX 3a/1ad. 2




10 HonHble paBHOBECHS B paCTBOPAX CHIIBHBIX 3JIEKTPOIUTOB. M3yueHue cpeibl pacTBOPOB 2
¢ moMoIplo Habopa HHAMKATOPOB. PellieHne pacueTHbIX 3a1a4.

11 HoHHble paBHOBECHSI B PACTBOPAX CIA0BIX AIIEKTPOIUTOB. [ Maponu3 coneit. 2

12 Bydepnbie pacTBOpBHI. 2

13 I'etreporenHsie paBHOBecHs: 00pa3oBaHWE M pacTBOpeHHE ocaakoB. [IpomsBeneHue 2
pacTBOPUMOCTH. PelieHne pacueTHbIX 3a1au.

14 Komnoxsuym mo Teme: "CTpoeHHE 2JICKTPOHHBIX 000j04Yek aToMoB. lleprmommdeckwit 2
3aKOH U NMEepUOJNYECcKas CUCTEMA JJIEMEHTOB"

15 Kommoksuym o teme: "CoBpeMeHHbBIE TEOPUN XUMUIECKOHN CBSI3H 2

16 KoMImiekcHsle coeAMHEHNS. 2

17 KontponpHas pabota o Teme «KoMIuiekcHbIe COeTUHEHUS. 2

18 OneHka YpOBHSI YCBOCHMS INPAKTHMYECKHX HABBIKOB IO IPOWICHHOMY MaTepuay. 2
Bropas py6exxHas atrectanusi. KoMObIOTEpHBIH TecT.

Hroro, 3a 1-i cemectp 36
2-0ii cemecTp

1 XUMHUYECKUE CBOKMCTBA BOAOPOA MEPOKCUAA. 2

2 XHUMHUYECKHE CBOMCTBA S-DJIEMEHTOB U NX COEINHEHMUIA. 2

3 Xumuueckue cBoiicta p-anementos |1 rpynmer. bop. 2

4 XuMHu4eckue cBoKcTBa p-31eMeHToB |1 rpynmel. Anromunui. 2

5 XuMudeckue cBoMCTBa p-3ieMeHnToB |V rpymmel. Yraepoa. Kpemawid. 2

6 Xumudeckue cBoiicTa p-anemenToB |V rpymmsl. OnoBo. CBuHELL. 2

7 XVWMUYECKHe CBOWCTBA P-dieMEeHTOB V Tpymmbl. XHMHUYECKHE CBOWCTBA a30Ta M €ro 2
COETMHEHHH.

8 XuMmHUecKre CBOHCTBa p-dieMeHToB V Tpymiibsl. XuMuyeckue cBoiictBa hocdopa u ero 2
coenrHeHuil. [Toarpynna Mplbska.

9 XumuyecKkre cBoicTBa p-3iaeMeHToB VI rpymmsl: kucnopon, cepa. IlpoBepka ypoBHs 2
OCBOCHHMSI TNPAKTHYECKUX HABBIKOB MO TNpoWAeHHOMY Martepuany. [lepBas pyOexxHas
artectanus. KoMnploTepHslii TeCT.

10 Xumuaeckue cBoiicTBa p-3meMeHToB VI rpymmer. Cepa 1 ee coenHeHUS. 2

11 XuMudeckue cBoicTBa p-3ieMeHToB VI A Tpynmbl u uX coeTuHEHUH. 2

12 Xumunueckne cpoicTBa p-aneMeHToB VII A rpynmer u ux coenunenuid. [lncemeHHas 2
KOHTpPOJIbHAs paboTa.

13 Xumuyeckue cpoiictBa O- snemenToB VI rpymmbl. CBOMCTBA COSTMHEHHI XpoMa. 2
ITncpMeHHas KOHTpOJIbHAs padoTa.

14 Xumrueckue cpoiicTBa 0- smementoB VI rpymmer. CBoiicTBa coerHEHMH MapraHIia. 2
ITuceMeHHast KOHTPOJIbHAsS paboTa.

15 Xumunueckue cBoiictsa d- anementoB VIII rpymmel. Xumudeckne CBOMCTBA COEAMHEHU 2
)KeJie3a, KodabTa M HUKEJIS.

16 XuUMHYECKHE CBOWMCTBAa COEAUMHEHUN JKejie3a, KoOanbTa W Hukensd. IluceMeHHas 2
KOHTpOJIbHAs paboTa.

17 XuMHYECKHE CBOMCTBA coeluHEHU menu u cepedpa. IlpoBepka ypoBHSI OCBOEHUS 2
NPaKTUUYECKUX HABBIKOB 10 NPOHICHHOMY MaTepually.

18 XUMHYECKHEe CBOMCTBA COSAMHEHU IIMHKA U PTYTH. 2
Bropas py6exxnas artecraryst. KoMobIOTEpHBIH TeCT.

Hroro, 3a 2-ii cemecTp 36
Hroro, 3a yu. rox 72

6. OoOpa3oBaTe/ibHbIE TEXHOJIOTHH

Tpa):[I/IIII/IOHHLIe JEKIIUM M MNPaAKTHYECCKHE (CeMI/IHapCKI/Ie) 3aHATHUA C HCIIOJIB30BAHUCM
COBPCMCHHBIX HHTCPAKTUBHBIX TEXHOJIOTHIA. .HCKI_II/II/I C HUCIIOJIB30BaHHUCM MYJIBTHMCI[HP'IHBIX




Ipe3eHTalui, JeKuuu-0ecensl, JEKIUU-IUaIOrH, 3BPUCTHYECKHE JIEKLUH, JEKIUU-BU3yaU3aliH,
IIPAKTUYECKHE 3aHATHS, CAMOCTOATENIbHAS paboTa CTYJEHTOB, KOMIIBIOTEPHOE TECTUPOBAHUE.

Jlekuus-quajor — colep;KaHue MOJAETCS Yepe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYIEHT JOJDKECH
OTBEUYaTh HEMOCPEICTBEHHO B XOJI€ JICKLIUH.

JlaGopaTopHoe 3aHsTHE - (popMa yueOHOTO 3aHATHS, MPH KOTOPOW CTYIEHT MOJA PYKOBOJICTBOM
IpenojaBaTesis MPOBOJUT ECTECTBEHHbIE WIM HMHUTALMOHHBIE SKCIEPUMEHTBHI WJIM ONBITHI C IIEJIBIO
MOJTBEPKICHUS OTACIBHBIX TEOPETUUYECKUX IMOJIOKEHUN OIpeNeNIeHHOW Yy4eOHOW JMCUUIUINHBI,
MpUOOpeTaeT MPAKTHYECKHUE HABBIKM pPabOTHI ¢ JabOpaTOpHBEIM 00OpYyIOBaHUEM, OOOPYIOBAHHEM,
BBIYMCIIUTEIIBHOM ~ TEXHMKOM, H3MEPUTEIIBHOM  ammnaparypod, METOJUMKOW  OKCIEPUMEHTAIBHBIX
uccienoBaHuil. JIabopaTopHble 3aHATUS HE TOJIBKO 3aKPEIJISIOT TEOPETHUECKUE 3HAHUS, HO U MO3BOJISIIOT
CTYAEHTY INIyOOKO M3y4aTh MEXaHU3M IIPUMEHEHUs 3THX 3HAHUM, OBJIaZIeBaTh BaXKHBIM JIJIs CIIELUAIIUCTA
YMEHHMEM HMHTEJUIEKTYaJIbHOIO IIPOHUKHOBEHUS B T€ €CTECTBEHHO-TEXHUUYECKUE WM IIPOU3BOJICTBEHHBIC
IIPOILIECChl, KOTOpbIE HCCIEeNyIOT Ha jabopaTopHoM 3aHsATUU. Iloj BiusHueM 3Toi (opmbl 3aHATHI
CTYJECHTOB YacTO BO3HUKAIOT HOBbIE UJIEU HAYYHOI'O U TEXHUYECKOT0 XapaKTepa, KOTOPbIE UCIOJIb3YIOTCS
B KYpCOBBIX, KBaJM(UKALIMOHHBIX, IUIIOMHBIX paboTax. JlabopaTopHble 3aHATHS B 3HAYUTEIBHON
CTENeHN 00eCneunBaloT OTPA0OTKY YMEHHI M HABBIKOB MPHUHATHS MPAKTHYECKUX PEHICHUH B pealbHBIX
YCIIOBUSIX IPOU3BO/ICTBA.

JIaGopaTopHble 3aHATUS HE TOJIBKO 3aKPEIUISIOT TEOPETHUECKUE 3HAHUS, HO U MO3BOJIAIOT CTYACHTY
ri1y0OKO M3y4aTh MEXaHU3M IPUMEHEHUs 3TUX 3HAHUH, OBJa/IeBaTh BAKHBIM JUIs CIIEIIMATNCTa YMEHUEM
UHTEJUIEKTYaJIbHOTO IIPOHUKHOBEHMS B T€ €CTECTBEHHO-TEXHUYECKHUE NN IIPOU3BOACTBEHHBIE IIPOLIECCHI,
KOTOpbIE UCCIEeNYIOT Ha JabopaTOpHOM 3aHsATUH. [loa BIusHUEM 3TOM (OPMBI 3aHATHI CTYIEHTOB YacTO
BO3HUKAIOT HOBBIE MJIEM HAYYHOIO M TEXHHYECKOI'O XapakTepa, KOTOPbIE HUCIIOJIBb3YIOTCS B KYpPCOBBIX,
KBIM(UKAIIMOHHBIX, JAWIJIOMHBIX paborax. JlaboparopHble 3aHATUS B 3HAUUTENBHOM CTENEHU
o0ecnevnBarOT OTpabOTKy YMEHUN U HABBIKOB NMPUHATHS MPAKTUYECKUX PEIICHUN B pealbHBIX YCIOBHUIX
MIPOM3BOJICTBA.

[TepeueHp TeM J1a0OpaTOPHBIX 3aHATUH omnpeaensercs paboded mporpaMMoil  yueOHOI
JUCHUIUIMHBEL. KOIM4ecTBO CTYJEHTOB HAa TAKUX 3aHATHSAX HE INPEBBIIIAET IOJOBUHBI aKaJeMUYECKOU
rpynnsl. [Ipuctynas k pabore B nabopaTopuu, CTYIEHTY CleAyeT 3HaTb, YTO JH000€ HEecoOIIoJeHHe
pacnucaHMs 3aHATHH M JAUCHUIUIMHBI OyJET CUMTAThbCA HApYIIEHUEM €ro CIIy>KeOHBIX O00s3aHHOCTEH.
[IpenogaBaTenb, KOTOpBIM BIEpPBbIE BCTpEYAETCS CO CTYJACHTAMM Ha BBOJHOM 3aHSITHM, JOJDKEH
O3HAaKOMHTb UX C OOLIMMU MpaBUIaMHU pabOTHI B 1a00paTOpUH, KOTOPbIE OHU 00sI3aHbl HEYKOCHUTEIBHO
BBITIOJHSTh.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUNHBIX CPEICTB - caMblii 3()PEeKTUBHBIH
croco® oHeceHMs] BaXHOW HH(OpManuyM npu MyOJUMYHBIX BBICTYIUIEHUSX. Clala-mpe3eHTalnuu c
MCIOJIb30BAHUEM MYJIBTUMEAUHHOTO 000PYAOBAHMS MO3BONAIOT 3()(HEKTUBHO M HATJIAHO MPEICTaBUTh
coJiepKaHuEe HM3y4yaeMoro Marepuaia, BBIIEIUTh U MPOUJUTIOCTPUPOBATH COOOIEHHE, KOTOpOe HECeT
MOYYUTENbHYI0 HH(OPMALIMIO, IMOKa3aTh €€ KII0YEBbIe COJAEp)KaTelbHble MyHKTHL. Vcnosiap3oBaHue
MHTEPAKTHUBHBIX  DJIEMEHTOB TMO3BOJSET YCWINTh 3((EKTUBHOCTh IMyOJMYHBIX  BBICTYIUICHUH,
SIBJIIOIIMXCS YAaCThIO MPO(ECCHOHATIBHON JeATeIbHOCTH MIpernojaBaTels.

OnjaiiH-3aHAATHE — Pa3HOBHUJHOCTb BeO-KOH(EpeHINH, TNPOBEACHUE OHJAMH-BCTped WU
Mpe3eHTalnil yepe3 MHTepHET B pexuMe peanbHOro BpeMeHW. KakIplil U3 y4aCTHUKOB HaXOIUTCS y
CBOET0 KOMIIbIOTEpa (CpelacTBa CBSI3M), a CBSI3b MEXIy HUMH MojJepkuBaercss uepe3 HWHTepHer
IIOCPEACTBOM 3arpyKaeMoro MpuJIoKEHNs, yCTAaHOBIEHHOTO Ha KOMITBIOTEPE KAX/10I0 YYaCTHHKA.

Buneoxondgepennus — ceanc suneokoHdpepenicss3u (BKC) — 3To TexHOIOTusT HHTEPaKTUBHOTO
B3aMMOJICHCTBHS IByX M 0OJiee yUaCTHMKOB 00pa30BaTENILHOTO Ipolecca it oOMeHa uHpopmanueil B



peaTbHOM PeXHME BPEMEHHU.
Hcronb3yroTcsi MHTEPaKTHBHBIE METOIbI O0yUCHUS: CHUTYallMOHHBIC 3aJla4d, UCCIIeI0BATEIbCKHMA
MeTon OOydeHWsl, JeJOBbIE WIPhI, IMOJATOTOBKA W IyOinu4YHas 3amuTa pedeparoB. Kcmonb3yrorces
PEUTHUHTOBAs TEXHOJIOTHSI, TEXHOJIOT U JIUCTAHIIMOHHOTO 00y4eHUSI.
TexHonorust  JJIeKTPOHHOrO0  o0yueHuss (peanu3yercs
nHpopmannoHHo-o0pazoBarensHoil cpensl (DMOC) COI'Y npu ucnonp3oBaHuu pecypcoB DBC, mpu

MMPOBCACHUH aBTOMATU3UPOBAHHOT'O KOMIIBIOTCPHOI'O TCCTUPOBAHUA U T. [[.).

IIpU  IIOMOIIM  BJIEKTPOHHOHN

Hcnonp3yroresi OaJIbHO-PEHTHHIOBAsl CUCTEMa OIICHKM 3HAHUM, TEXHOJIOTHH C TNPHUMEHCHHUEM
JIMCTAaHIIMOHHOTO 00yueHus Ha ratdopme http://Ims.nosu.ru/.

Ipumevanus:

- Bce Buapl yueOHON pPabOTBI MOTYT NPOBOIUTHCS JAWUCTAHIIMOHHO HA OCHOBE JIOKAJIBHBIX
HOPMAaTHBHBIX aKTOB.

- B menmsx peanusanuy WHAMBUIYaJIBHOTO MOJXOJa K OOYYEHHIO CTYACHTOB, OCYIIECTBIISIOIINX
y4eOHBII TpoLecc MO WHAWBHUIYATBHON TPACKTOPHHM B paMKaxX WHAMBHIYaJIbHOTO pPabOYero IUiaHa,
W3yYeHUE MJAHHOW JUCHUIUTMHBI MOXKET OCYIICCTBIATHCS Yepe3 HHIUBUAYAbHBIE KOHCYJIbTALUU
MperoiaBaTeNsi OYHO, B 4Yachl KOHCYJBTAIM, MO AJIEKTPOHHOW TOYTE, a TaKXKe C HCIOJIb30BAHHUEM
wiaTGopMbl aUcTaHIMOHHOTO oOydenuss Moodle, nuunbli kabuner cryiaenta Ha mnoptaine COI'Y,

npyrux anementoB M1OC COI'Y.

No/m. Tema Bun KosmyectBo | AKTHBHBIE ()OPMBI HNuTepakTuBHBIE
3aHATUA 1acos (popmbl
Jlek Jlab

1 Bsenenue. - 2 Jlexuus-6ecena, CaliT  JMCTaHIMOHHOTO
OCHOBHBIE 3aKOHBI 00OIeli | JlaboparopHoe Jlek1us-nuanor obyuenns ([10) COI'Y
1 HEOPTraHWYECKON XUMUHU. Ha TUIOIIAIKE CHCTEMBbI
Baxneiimme KIIACCBI «MOODLE» 1o
HEOPraHUYECKUX CCBLTKE:

P . http://Ims.nosu.ru/
COEMHEHMIT

2 OCHOBHBIE Jlexumst; 2 2 Jlexumsi-6ecena, Calit  IMCTAHIIHOHHOTO
3aKOHOMEPHOCTH Jlaboparoproe Jlexnusi-uanor obyuerus (J1O) COI'Y
MPOTEKAHUSI XUMUYECKUX Ha TUIOIIAIKE  CHCTEMBI
MPOLIECCOB. DHEPreTHKa 1 «MOODLE» 1o
HaIpaBlieHUEe XUMHUYECKUX CCBIIKE:

. http://Ims.nosu.ru/
peakuit

3 Yuenne o  pactBopax. | Jlexuus; 2 2 Jlexnus-6ecena, Hccnenosatenbekuit
PaBHOBeCHEBIE TIPOILIECCH B Jlaboparoproe Jlexuus-nquanor MeTox 00yueHns
pacTBopax. (Beimonuenue
OcmoTHYeckne CBOWCTBA MHIMBHAYATIBHBIX

IIMCBMEHHBIX 3aHaHI/II/I);

PacTBOPOB. o

CaliT JIUCTaHIIMOHHOTO
obyuenus (JJO) COT'Y
Ha IUIOIIAAKE CHCTEMBbI
«MOODLE» 1o
CCBIJIKE:
http://Ims.nosu.ru/

4 Peakimu ¢ meperocom | Jlexuus; 2 2 Jlexuusa-6ecena, CaliT  AMCTaHIIMOHHOTO
3IIEKTPOHOB. Jlabopatroproe JleKIHs-Iuanor obyuenns (10) COI'Y
OKHCIIUTETLHO- Ha IUIOIIAJIKE CHCTEMBI
BOCCTAHOBUTEILHBIE «MOODLE» o
peaKIH CCBIIKE:

) http://Ims.nosu.ru/
5 CKOpoCTh XUMHUeCKux | Jlexums; 2 2 Jlexuus-Oecena, Hccnenosarensekuii
JlaGoparopuoe METON 00yJeHus



http://lms.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/

peaKIuid. XuMuyeckoe

paBHOBECHE.

Jlekmus-auaior

(BoimonHenue
MHIUBUAYTBHBIX
MMMCHMEHHBIX 3aJ[aHWH );
CaliT JIUCTaHIMOHHOTO
obyuenns (JJO) COI'Y
Ha IIIOIIAJKE CHCTEMBI
«MOODLE» o
CCBIIKE:
http://Ims.nosu.ru/

6 XuUMUYeCKre peakuud u | Jlexous Jlexnmsi-Gecena, CaliT  IMCTaHIIMOHHOTO
paBHOBECHsI B pacTBopax | J1a0opatoproe Jlexnys-auanor obyuenns (10) COI'Y
anexTpoiauToB. ['maposns Ha IUIOIIANIKE  CHCTEMBI
coei. Bydepusie «MOODLE» 1o
pactBopbl. ['ereporeHHble CCBIIKE:

http://Ims.nosu.ru/
pPaBHOBECHSI.

7 CrpoeHue BelecTBa. Jlexuust; Jlexuus-6ecena, HccnenopaTenbekuii
CTpocHHe  AIIEKTpOHHBIX | J1aboparopo- Jlextus-aquanor METOJL 00yueHusA
o6oouek aToMoB, | |DorTIeCKoe (Bomonnenne
IMepuoauueckuit 3aKOH MHAMBULYANBHBIX
(H3) u HepI/IOI[I/IquKaH IINCBbMECHHBIX 3aI[aHI/II/I)
cuctema (I1C) a;meMeHTOB.

8 KBanToBO-MexaHmueckue | Jlexuus; Jlexmus-6ecena, UccnenoaTenbekuit
TEOPHH XHMHYECKOii | J1abopatopto- Jlexuus-nuanor MeTox o0yueHuns
CRSI3IL MPaKTUYECKOE (BbImonHeHE

HHAWBHUYaAJTbHBIX
MMMCHbMEHHBIX 3aaHHH);
CalT JIUCTaHIMOHHOTO
obyuenus ([JO) COI'Y
Ha TIUJIOIaAKE CHUCTECMBI
«MOODLE» o
CCBIJIKE:
http://Ims.nosu.ru/

9 Kommiiekcubie Jlexuust; Jlexuusa-6ecena, CaliT  JMCTaHIMOHHOTO
COCIIUHCHUSL. Xumus | Jladopatoproe Jlexnusi-nuanor obyuerus (J1O) COI'Y
KOOPIMHAIIMOHHBIX Ha TUIOLIAJIKE CUCTEMBI
COeTMHEHHIL. «MOODLE» 1o

CCBIIIKE:
http://Ims.nosu.ru/

10 XuMHST  DIEMEHTOB.  S- | Jlexmms; Jlexumsi-6ecena, Hccnenopatenbekuii
3JIEMEHTBI u ux | Jlaboparoproe Jlexuus-quanor METOx 00yueHus
COEIMHEHMSL. Ilepoxcnp (Bermonsenue
BOL[OpOIIa I/IH[[I/IBI/I}:[yaHI)HI)IX

MIMChMEHHBIX 3aJaHMH)

11 Xumus coeawHEHUH p- | Jlexums; Jlexuusa-6ecena, UccnenoBaTenbCKuil
anementoB Il rpymmsl JlaGopatoproe Jlexuus-nuanor MeTOJ 00yuenus
MEPHONYECKON CHCTEMBL. (Bermonuenue

I/IH]II/IBI/I)IyaHBHBIX
MMMUCbMEHHBIX 3aJIaHHI)

12 Xumus coeawHEHUH p- | Jlexums; Jlexuusa-6ecena, UccnenoBaTenbekuil
smementos |V rpymmer | J200paroproe Jlexuusi-quanor METOJL 00yueHus
EPUOANYECKON CHCTEMBI (Bemmonuenue

WHAWBUAYAJIbHBIX
MMACbMEHHBIX 33/IaHHM );
CaliT JIUCTaHIIMOHHOTO
obyuenus (JJ0) COT'Y
Ha IUIOIIAAKE CHCTEMBbI
«MOODLE» 1o
CCBUIKE:
http://Ims.nosu.ru/

13 Xumus coeAwHEHUH p- | Jlexuus; Jlexuusa-6ecena, UccaenoBaTenbCKuil
sleMeHToB V. rpymmbl | J1a0oparoproe Jlexnus- nuanor METON 00yueHus



http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/

MEPUOJUUECKON CUCTEMBI (BeimonHeHue
WHAWBUAYAJIbHBIX
MMChMEHHBIX 3aJaHHi)

14 XuMmust  coeauHeHui  p- | Jlexums 2 4 Jlexumsi-6ecena, WHTepakTHBHAS JIEKIHSA
smementoB VI rpymmsr | J1a0oparoproe Jlekuusi-auanor C NPUMEHEHHEM BHIIEO-
MEPUOTUUECKON CHCTEMBI. U ayJMOMaTepUaoB

15 XuMusi  coeauHeHUR  p- | Jlexus 2 4 Jlexumsi-Gecena, Meton paboTsl B MalbIX
snemenToB  VII  rpymms Jlaboparoproe Jlexuus-uanor rpymnmnax,
MEPUOTUUECKON CHCTEMBI. Pa3HOYPOBHEBEIE

IIUCbMCHHBIC 3alaHus
Caiir JIO COI'Y Ha
IIomaagKe CHUCTEMBI
«MOODLE» o
CCBIJIKE:
http://Ims.nosu.ru/

16 Xumusa coenuHeHuin  d- | Jlexuws; 2 4 Jleknus-6ecena, MeTton paboThl B MajbIX
anemenToB VI, VII rpynm Jlaboparoproe Jlexuusi-nuanor rpymnrax;
HEPUOINIECKOH CUCTEMEL CaiiT  IMCTaHIHOHHOTO

obyuenus ([10) COI'Y
Ha IUIOIIAJAKE CHCTEMBI
«MOODLE» o
CCBIJIKE:
http://Ims.nosu.ru/

17 Xumus coenuHeHuil d- | Jlexuus; 2 4 Jlexuus-6ecena, CaiiT  AMCTAQHLHOHHOTO
snementos VIII rpymmpr | T00PaToPHOe Jlexums-nuanor obysermns (J10) COT'Y
HepHOHquCKOﬁ Ha IuIomaake CHCTEMBI

«MOODLE» o
CHCTEMEI. CCBLIKE:
DKOJIOTHYECKHUe http://Ims.nosu.ru/
aCIEeKThI JeHCTBUSA
HEOPraHUYECKUX
BEIIIECTB.

18 Xumus coenuHenuit  d- | Jlexuus; 2 4 Jlexnus-6ecena, CailT  IMCTaHIMOHHOTO
smementoB I, I rpymm | J1adoparoproe Jlekiusi-iuanor obydenmst (J10) COI'Y
MEPUOIUYECKON CUCTEMBL. Ha IUIOMANAKE CHCTEMBI

«MOODLE» o
CCBIJIKE:
http://Ims.nosu.ru/

7. MeToauueckue YKa3aHusA 110 JUCIHUIIJIHHE

7.1. YuedHO-MeTOIMYECKOE ODecnieueHne camocrositeabHoi padorsl (OIIK-1: OIIK-1.2;
OIIK-1.3; OIIK-1.4)
CamocrosiTenbHass paboTa OO0ydYarOIMMXCS SBISETCS OJHUM U3 BHUIOB YyYEOHBIX 3aHSATHMN.

CamocrosiTenbHast paboTa MPOBOJUTCS C LIEIBIO:

— CHUCTEMaTH3alllH U 3aKPETUICHUS TTOTyIeHHBIX TEOPETHUESCKIX 3HAHUHN U MTPAKTHYECKUX YMEHUI
o0yyaromuxcs CTyJeHTOB;

— yriIyOJeHHs U paclIMPEeHUs TEOPETUUECKUX 3HAHUM;

— (hopMupoBaHUs YMEHHMI HCIIOIB30BATh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTALIUIO
U CIIEUUAIBHYIO JIUTEPATYpY;

- (GOopMHpOBAaHHS  CaMOCTOSITEIBHOCTH  MBIIUICHHS, CIIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO 1 CAMOpPEaIn3alliuu;

— Pa3BUTHS UCCIIEAOBATENbCKUX YMEHUH.

CamocrosTenbHas paboTa OOy4arOIIMXCsSl OCYILECTBIIAETCS Ha MPOTSHDKEHUM H3Yy4EHUs Bceel



http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/

JTUCITUTIITMHBI B COOTBETCTBHH C YTBEPKACHHOM B YYEOHOM IIJIaHE TPYJOEMKOCTBIO M COCTOUT H3:

- paboThl CTYJACHTOB C JICKIIMOHHBIMA MaTepHaJaMH, IOMCKA MW aHajlu3a JUTEpaTypbl M
AJICKTPOHHBIX UICTOYHUKOB HH(OPMAIIMH T10 33JIaHHON TEME;

- BBITIOJTHEHUS 3aJIaHUM JIs camocTosATeNbHON padoTel B DUOC COI'Y;

- W3YYEHHUs TEOPETUYECKOr0 M CTATUCTUYECKOI0 MaTepualia JJii MOATOTOBKU K CEMHUHAPCKUM
3aHSATHUAM;

- IOJOTOBKH K DK3aMEHY.

CamocrosTenpHas paboTa CTyIEHTOB IPOBOJUTCS B BHUJE MHCBMEHHBIX JOMAIIHUX 3aJaHui (B
TOM 4YHCJIC, Pa3HOYPOBHEBBIX 3aJaHWi), MOJIrOTOBKM KOHCIIEKTOB IO TEMaM MPAaKTHYECKHX 3aHSATHU.
CTyneHThl TMCEMEHHO BBIMIOJIHSIOT 33JaHUs JJIsi CAMOCTOSITEIIbHOW PabOThI, MOJB3YSICh TEOPETHUSCKUM
MarepuayioM (JIEKIUH, ydeOHas JUTeparypa M HWHTEPHET-PECypChl 1O JaHHOM TeMe), MOoCie 4Yero
MPOBOJIUTCS 00CYKICHUE TaHHOW TEMBI 10T PYKOBOJICTBOM IPETIOAaBaTEIs.

Bompocel, BBIHOCHMMBIE Ha CaMOCTOSITEIbHOC HM3YyYeHHE, a TakXke ydeOHas JuTeparypa u
METOJAMYECKUI MaTepua 1Mo OpraHu3alii CaMOCTOSTEILHONW PabOThI CTYJICHTOB OTPaKEHBI B Y 4eOHO-
METOAMYECKON KapTe AucuuIumHbl «O0mas u Heopranndeckas xumus» (Tabxa. 5.1.), a Takxke Ha caiite
mucranironHoro ooydyenus COI'Y mromanka cuctembl « MOODLEY mo cepuike: http://Ims.nosu.ru/.

[To kaxmoit M3 TeM JUIsi CAMOCTOSTEIILHOTO W3y4YCHHMs, MPUBEACHHBIX B paboueil mporpamme,
CTyJICHTaM CIIeJlyeT CHayaja IMPOYUTATh PEKOMEHJOBAHHYIO JIMTEPATypy H MPH HEOOXOIUMOCTH
COCTaBHUTbh KPATKUil KOHCIICKT OCHOBHBIX TOJIOXKEHUH, TEPMHUHOB, CBEACHUH, TPCOYIOIIMX 3alIOMUHAHUS U
SIBJISTFOIIIMXCSI OCHOBOIIOJIATAIOIIIUMHE B 3TOH TeMe.

[lpy moAroTOBKE 3aJaHMi 1O  CAMOCTOSTEIbHOW  paboTe  CTyAGHTaM  HEOOXOAUMO
OPUEHTUPOBATHCS HA KOHCIICKTHI JICKIIUH, PEKOMEHIYEMYIO JINTEPATYPY.

Jlnst paciiMpeHus 3HaHUiA 110 TUCIUIUIMHE PEKOMEHIYETCS HCII0Ib30BaTh MPO(ECCHOHANBHBIC 0a3bl
JTaHHBIX 1 IHTEpHET-pecypChI:

- DekTpoHHas OMONIMOTEeKa yueOHBIX MaTepraioB o xuMuu http://www.chem.msu.su/rus/elibrary/

- Xumnueckuit nopran Chemport.ru  http://www.chemport.ru

- Hayuno-nonynsipHblii xKypHaT « XUMHAS ¥ KH3HE» https://www.hij.ru

- Mendeleev.info — o xumuu 1 xumnKax https://mendeleev.info/

3anaHus AJ1s1 CAMOCTOSITE/ILHON Pa0dOTHI CTYICHTOB 10 JUCHHUILJIMHE
«O6mas n Heopranuveckasi xumus» (OIIK-1: OIIK-1.2; OIIK-1.3; OIIK-1.4)

CamocrosiTenibHass  paboTa  CTYIEHTOB, TMPEIyCMOTPEHHAss y4eOHBIM IIJIaHOM, JOJKHA
COOTBETCTBOBaTh 0OoJyiee TIyOOKOMY YCBOGHHMIO H3y4yaeMOro Kypca, (OpMHUpPOBATH  HAaBBIKU
HCCIIEeIOBATENHCKON paboThl U OPUEHTUPOBATH CTYACHTOB Ha YMEHUE MPUMEHITh TEOPETHUECKHUE 3HAHUS
Ha MpaKTHUKE.

3amanust A7 CaMOCTOATEIBHOW PabOTHI COCTABIISIFOTCS MO paslieliaM U TeMaM, MO KOTOPBIM He
MPEeIyCMOTPEHBl ~ ayJUTOpPHBIE 3aHATHsI, JUO0 Tpedyercs JOMONHUTENIBHO TMpopaboTarh H
MPOAHAIM3UPOBATHh paCCMaTPUBAEMBIH TTPETIoIaBaTesieM MaTepral B 00beMe 3alUIaHHPOBAHHBIX YaCOB.

3amanus IO CaMOCTOSITEIPHOM pad0Te MO UCIUIUIMHE MOTYT OBITh CJICTYIOITUX BHIOB:

® KOHCHEKTHUPOBAaHUE MEPBOMCTOYHUKOB U JPYroi yu4eOHOH INTepaTyphl;

® qnpopaboTka yueOHOro marepuaia (10 KOHCIEKTaM JIeKIUH y4eOHOM M HayyHOW JuTepaType) U
IMOATOTOBKA AOKJIAAOB Ha CEMHMHApaxXx W MNPAKTHYCCKUX 3aHATHUAX, K YUACTUIO B TEMATHYCCKHUX
JMCKYCCHSIX M JICJIOBBIX UTpax;

® BBHINIOJHEHNUE KOHTPOJIBHBIX paboT, TBOPUECKUX (ITPOSKTHBIX) 3aaHUM;
® pelLICHME 3a/1a4, BHIIOJHEHNE XUMUYECKUX YIPaKHEHUI;
® paboTa ¢ TecCTaMH U BONIPOCAMH Il CAMOIIPOBEPKH;

® MOJEIMPOBAHUE W/MIM aHAIN3 KOHKPETHBIX MPOOJIEMHBIX CUTYAIH;
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aTTeCTallul CTyJIeHTa (9K3aMEH).

IIPOBCACHHOI'O aHAJIM3a U T. 1.

® QaHaJIW3 CTAaTUCTUYCCKUX U (baKTI/ILIeCKI/IX MaT€prajoB, COCTABJICHHEC BBIBOJOB Ha OCHOBEC

PGSYJ'IBTaTBI CaMOCTOSITEIILHOMI pa6OTBI KOHTPOJUPYIOTCA MPENogaBaTciceM U YUYUTBIBAOTCA IIpU

[Ipu »TOM mnpoBoaATCA:

TECTUPOBAHUC,

OKCIIPpECC-OIMpOC Ha

CCMHUHAPCKUX U MPAKTUYCCKHUX 3aHATHUAX, 3aCITYIIHBAHNEC JOKIad0B, ITPOBEPKA TMCbMCHHBIX pa60T U T.AO.

CamocTtosTenpHass paboTa CTYJCHTOB BKJIIOYACT BBIMOJHCHHUE JIOMAIHUX 33JIaHUH K KaKIOMY

1a00paTOPHOMY U PAKTUUECKOMY 3aHATHIO. 3aaHus COJIEPKAT YCTHYIO OJATOTOBKY IO TEOPETUYECKUM

BONPOCaM, BBIMOJIHEHUE XMMUYECKHUX YIPAKHEHHUH, pelIeHue 3agad Mo oOmel M HeopraHu4ecKou

XUMHHU.

YKa3aHHBIMH B CIIMCKC peKOMeHHOBaHHOﬁ JINTCPATYPhI,

JIis TMOATOTOBKHM K 3aHATHSAM CTYAEHTHI MOJB3YIOTCSA YYCOHHKAMH W YYEOHBIMH ITOCOOHSIMH,
a TaKKe HHTCPHET-UCTOYHMKaMH. Bce
METOJMYECKUE MaTepUaIbl MPEICTAaBICHBI B CHCTeMe aucTaHimoHHoro oOyuenus COI'Y (Caiit J1O
COT'Y na momaguke cucremsl « MOODLE» mo ceeuike: http://Ims.nosu.ru/).

Pacnpenesienune camocrositeqbHOM padoTsl cryaenta (CPC) mo Buaam u cemecrpam
(OIIK-1: OIIK-1.2; OIIK-1.3; OIIK-1.4)

n/Ne | HaumenoBanue Buga CPC* O6vem | Cemectp | Cnocob opranusauuu /
BALI JA0CTYIl K MCETOAUYCCKHUM
MaTcpuajiam

1 OCHOBHBIE 3aKOHBI, IOJIOXKCHHS W TOHATHS oOmEed u | 2 1 Pabota ¢ KOHCIEKTOM
HEOpraHu4yeckod XuMuUH. HoMeHKnatypa OCHOBHBIX mekimid.  Yrtenume  u
KJIACCOB HEOPTaHUYECKUX BEIIECTB. U3yqaCHNC yuebHoi

JUTEPaATYypHI —
y4eOHHKOB,
crpaBOoYHHKOB. PaboTa ¢
MHTEPHET-PECYPCAMHU.

2 3akon I'ecca. PacueTrsl  W3MeHEHHMS — DHTAJIBIWNA | 2 1 IoIagKa CHUCTEMBI
XUMHYECKAX peaxiuit u (PMBUKO-XUMHAYECKUX «MOODLE» o
npeBpanieHuii  (pacTBOPEHUE BEIIECTB, JMCCOLMALIUS CCBUIKE:

KHMCJIOT U OCHOBaHMI) Ha OCHOBE 3aKoHa I'ecca. http://Ims.nosu.ru/.

3 OCHOBHBIE  ONpEJIENICHUs:  PAacTBOP, PaCTBOPUTEIND, | 2 1 W3yunth TEOpETUIECKHIT
PacTBOpPEHHOE BEMIECTBO. PactBopumocTs. PacTBOpBI MaTepHa 1o TEME
ra3000pa3HbIX, JKUIKUX U TBEPABIX BemiecTB. Boma kak SaHATHA.

OIMH W3 HauboJiee PaCIPOCTPAHEHHBIX PACTBOPHTENEH. OTBeTMTE HA  BONPOCEH!

Ponp  BOIHBIX pacTBOPOB B  JKHU3HENCATEIHLHOCTH JUBL - CaMOKOHTPOIL - B

MCTOAHUYCCKHUX

opranu3MoB. HeBoiHbIE pacTBOPUTENIN U PACTBOPBHI. PeKOMEHIAIIAX.
[Ipomecc pactBopeHus Kak (PUIUKO-XUMHUYECKOE EIT—— paGouyio

siBiieHue. TepMoaMHaMUKa ITPOIecca PaCTBOPEHUSL. TeTpab 10 TeMe 3aHATHS

OCHOBHBIE  CIIOCOOBI  BBIPWKEHUS  KOHIICHTPALUH

pacTBOPOB.

4 DNEeKTpOHHAs TEOPHS OKUCIUTEIIEHO-BOCCTAHOBUTEILHBIX | 2 1 TUTOIIIA KA CUCTEMBI
(OB)  peakmuii.  OKHCIUTETHHO-BOCCTAHOBUTEIHHBIE «MOODLE» no
CBOICTBA 3JIEMEHTOB U MX COCIMHEHUHN B 3aBUCUMOCTH OT CCBUIKE:!
MOJIOKEeHUsT dneMmeHTa B llepuommueckoil  cucreme http://Ims.nosu.ru/
JJIEMEHTOB W  CTENICHH OKHCICHHS OJJEMEHTOB B
COCJIUHCHHMSIX.

) 3akon  geiictByrommux — macc  (3[IM).  Komncranra | 2 1 W3yunts TEOpETHYECKHIT

XUMUYECKOTO PAaBHOBECHUSI U €€ CBSI3b CO CTAHIAPTHBIM
n3MeHeHueM sHepruu [ub6ca um sHeprum ['empmronbia
mporiecca. OmpeneneHrne HamnpaBiIeHWS IPOTEKaHUS
pEeaKIy B CUCTEME MPHU JAHHBIX YCIOBUSIX.

Xumnueckoe paBHOBecue. KauecTBeHHas XxapakTepUCTUKA
COCTOSIHHMSI  XMMHYecKoro  paBHoBecws. (CmemeHue

MaTepHai o TeMe
3aHATHSL.
OTBeTHTH Ha BOIPOCHI

JUIA CaMOKOHTPOJIA B
MCETOONYCCKHUX
PEKOMECHIAOMAX.
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xuMmuueckoro pasHoBecus. Ilpunuun Jle Illatenbe —
bpayna.

3anoJHUTD pabouyro
TETpajb MO TEME 3aHATHS

6 Teopus snexTpoauTnueckoii auccounarnmu (Appennyc C., IUIOMIA/IKa CUCTEMBI
Kab6nykos U.A.). «MOODLE» mno ccbuike:
Teopust paCTBOPOB CHIIBHBIX 3IEKTPOIMTOB. oHHas cunma http://lms.nosu.ru/
pacTBOPOB.

7 KBanToBO-MexaHMuecKasi MOJENb CTPOCHUS aTOMOB. Pabota ¢ KOHCHEKTOM
DneKTpoHHBIE (HOPMYJbl M 3IEKTPOHHO-CTPYKTYPHBIE nexumi.  Yremme  u
cxemsbl atroMoB. I1paBuno ['yaaa. Hpunnun Ilaynu. usyHcHne yuebHo#
Ilepuonuueckuii 3akon (I13) JI.M. Menneneea u ero HHTgpaTypH -

o YCOHHUKOB
TPaKTOBKa Ha OCHOBE KBAaHTOBO-MEXaHHYECKOW TEOPUH y ’
ctpoenust atomoB. Ctpykrypa Ilepuonndeckoil cucrembl cripagotiiios. Pagora ¢

p - “TPYKTYp pHOZ . HHTEPHET pECypCaMu.

anementoB (IICD): mepuoapl, rpymiisl, ceMelcTBa, S-, p-, - CHCTEMBI
d-, f-knaccudukarms 3IIEMEHTOB (6mokwm). «MOODLE» 1o cchLIKe:
[lepuonnueckuii xapakTep M3MEHEHUS] CBOMCTB MPOCTBIX http://Ims.nosu.ru/
BEIIECTB, OKCHAOB W  BOJOPOAHBIX  COEAWHEHUH
JJIIEMEHTOB.

8 l'ubpunmzanuss aTroMHBIX oOpOWTanei. Y CTOWYUBOCTH Pabora ¢ KkoHCIEKTOM
TUOPUIHBIX COCTOSIHMI PasIMYHBIX aTOMOB. nexnui.  Yremue  u
[IpocTpaHCTBEHHOE PACIIOIOKECHUE aTOMOB B MOJICKYJIaX. M3y1CHIE yuebHoi
XapakTepHble CTPYKTYpbl TpeX-, 4YEThIpEX-, MATH- U JTepatypel -

Y4IeOHUKOB,
IIECTHATOMHBIX MOJICKYJL.

crpaBOYHHKOB. PaboTa ¢

WHTEPHET PECypcamH.

9 CoBpeMEHHOE COZCpKAHUE MOHATUS  «KOMIUICKCHBIE Pabora ¢ KOHCIIEKTOM
coenunenus» (KC). Crpykrypa KC: neHTpanbHbIil aToM, mekuui.  Yremme  u
JUTaHJbl, KOMIUICKCHBIA WOH, BHYTPEHHSS W BHEIIHAA U3yqaCHNC yuebHoi
cepa, KOOPIMHALMOHHOE YHCIIO LEHTPAJbHOIO aTroMa, JTepaTypel -

y4eOHHKOB,
ACHTATHOCTS JIMTaH/I0B. crnpaBo4yHUKOB. Pabora ¢
IIpupona xumnyeckoi csizu B KC. P '

HMHTEPHET PeCcypCcaMH.
Knaccupukanmms un nHomenknarypa KC. KomrmiekcHbie
KHUCJIOTBI, OCHOBaHMsI, con. bronorndeckas poas KC.

10 S-aneMeHThl  — MeTaiiel.  OOmasi  XapaKkTepUCTHKA. Pabota ¢ KOHCHEKTOM
Wsmenenue cBoiictB 3nemeHtoB |IA moarpymnmer B nexuuit.  Yremue  u
cpaBHeHUU ¢ [A. XapakTepuCTHKH KaTHOHOB. u3yHueHne yuebHoit
B3aumoeiicTBIE METAILIOB ¢ KUCIOPOAOM, 00pa3oBaHue HHTgpaTypH -

YCOHUKOB
OKCHJIOB, TIEPOKCHJIOB, THIIEPOKCUIOB (CYIEPOKCHIIOB, Y ’
o o crpaBoyHUKOB. Pabota ¢
HaJIEepPOKCHIOB). B3ammopelictBue ¢ BOJOH 3THX
" HHTEPHET-PECYPCAMH.
COCIMHEHHH. Taapoxcuast HIETIOYHBIX " pAGOTA C DIGKTPOHHBIMH
IIETI0YHO3EMETbHBIX METaJLIOB,; amdoTepHOCTb 06pa3oBaTETBbHEIMHI
THApOKCHa 6epI/UIJ'H/IH. pecypcamu,
B3auMmoieiicTBue  MIENOYHBIX ¥ MIEIOYHO3EMETBHBIX pasMeLIeHHbIMH Ha
METaJUIOB ¢ BOJOW W kucioramMd. CoNM WIETOYHBIX M 00pa3oBaTENHLHOM
IIEJIOYHO3EMEIBHEBIX. noprajge  YHUBEPCHUTETA
JKecTkoCcTh BOABI, COWHUIGI €€ HW3MEPEHHS, MPEHCIbI, cucremsr «MOODLE» mo
BIIMSIHUE Ha )KUBBIE OPTAHM3MBI U TIPOTEKAHHME PEAKIMI B CCBIIKE:
http://Ims.nosu.ru/
BOJIHBIX PacTBOpax, METO/Ibl YCTPAHEHHS JKECTKOCTH.

11 p-anementsl |l rpynmer. O6mast xapaktepuctuka |1 PaGora ¢ KOHCIEKTOM
IPYNITbL.  DJIEKTPOHHBIA JeQUIUT W ero BIHWSHUE Ha JICKIHH. Yrenue u
CBOICTBA DJIEMEHTOB M HX COeIWHEHHWH. lI3MeHeHue H3yICHUC yuebHo#
YCTOWYMBOCTH COEIMHEHHI CO CTENEHAMHU OKUCIEHHUS +3 JATEPATypBIl -

y4eOHHKOB,
u +1 B rpynne p—anementos |l rpynmesr.
CrpaBoYHHKOB. PaGora ¢
HMHTCPHET-PECYpCaMU.
12 OOmas XxapakTepHCTHKa yriepona. AJUIOTPONHYECKHE PaGora ¢ KoHcmeKkTOM

MonuduKanuy yriaepoAa. Tumbsl THOPHOW3ALMKA aToMa
yIaepoia M CTPOCHHE YIIIEPOAOCOIEPKAIMX MOJIEKYI.
Yrnepon Kak OCHOBa BCEX OPTraHMUYECKHX MOJEKYIL

JICKITAH. Urenne 51
H3y4YCHHE y4eOHO
JTUTEPATYPHI -
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Du3NYeCKre U XMMUYECKUE CBOMCTBA MPOCTHIX BEILIECTB.
AKTHBHUPOBAHHBIN yTOJIb KaK aJCOPOCHT.

Yrinepon B OTPUUATEIBHBIX CTEMEHSX OKHUCICHHUS.
KapOunpl akTHBHBIX METAJUIOB W COOTBETCTBYIOIIHE UM
YTJIEBOJOPOIBI.

y4eOHHKOB,
crpaBoYHHKOB. PaboTa ¢
HHTEPHET-PECypCaMH;
pabota ¢ AIEKTPOHHBIMHU
00pa3oBaTeTEHBIMU
pecypcamu,
pa3MenIeHHBIMH Ha
00pa3oBaTeILHOM
noprajic Y HUBEpcUTeTa

13

p—Onementst V  rpymmel. CoenwHEHHS a30Ta  C
OTPULATEIIbHBIMU ~ CTETICHSIMH  OKUCIEHHS. Hutpumsl.
Ammuak, KO wu OB xapakrtepucTuka, peaxkiuu
3aMEILCHHUS. AMupl. AMMUaKarsl. CaoiicTBa
aMHMHOKHCIIOT KaK IPOU3BOIHBIX aMMuaka. MoH amMmMoHus
W €ero CcoiW, KHUCIOTHbIE CBOWCTBA, TEPMHUYECKOE
pasnoxenue. I'mapasun u ruppokcuiamuH. KO u OB
XapaKTepUCTUKA. A30THCTOBOJOPOAHAS KUCIOTA U a3U/IBL.
Anmorpormueckue  Moaupukammu  ¢pocdopa,  Hx
XHUMHUYeCKasi aKTHBHOCTb.

®octhunpr. @ochun. CpaBHEHHE C COOTBETCTBYIOIIUMHU
COCAMHEHHSIMU a30Ta.

Aszot, pocdop, MBIIIBLIK B OpraHu3Me, UX OHOJorHyecKast
pOJIb.

XUMHYECKHE OCHOBBI INPUMEHEHHUS] THTaHa, HUOOMA U
TaHTaja B XUPYpPrHW, TUTaHAa JUOKCHAA W aMMOHHSA
MeTaBaHa/Iara B hapMaluu.

PaGorta ¢ KOHCIEKTOM

JICKLUH. Yrenue u
U3yudeHHe yueOHOU
JUTEpaTyphl -
Y9eOHHKOB,

crpaBoYHHKOB. PaboTa ¢
HWHTEPHET-PECYPCaMH.
IJI0MIAaKa CHCTEMBI
«MOODLE» mo ccrlike:
http://Ims.nosu.ru/
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Kucnopon. O6mas xapakrepuctuka. Ponp kuciopopaa
KaK OJHOTO M3 HauboJjee paclpOCTPaHEHHBIX 3JEMEHTOB
W CcOCTaBHOW dYacTh OONBIIMHCTBA HEOPTaHUYECKUX
coequHeHNH. (OCOOEHHOCTH JJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJIbI KHCIIOPOAA.

Bomopona  mepoxcung  H.O,, ero KO wu OB
XapakTepucThKa, MpuMeHeHne B MeaunuHe. CoelnHeHUs
kuciopozna ¢ ¢propom. bronoruueckas posb Kuciopoza.
Cepa. O061mas xapaKTepuCTHKA.

CoenunHeHus: cepbl B OTPUIATEIBHBIX  CTENEHSIX
okucnenus. CepoBogopon, ero KO u OB cBoiicTBa.
Cynbdunsl METaJUIOB U HEMETAJJIOB, X PACTBOPUMOCTD B
Boge u ruaponus. [lomucynedume, KO wu OB
XapaKTepUCTUKA, YCTOHYHBOCTb.

Coenunenus cepsl (IV); (VI).

Buonornueckast pone  ceppl. XUMHYECKHE OCHOBBI
MPUMEHEHUSI Cepbl U €€ COCJAMHEHWH B MEIUINHE,
¢dapmanyy, GpapmMaleBTHYECKOM aHAIN3E.

Cenen u Ttemmyp. OOmas xapakrepuctuka. OKCHUABI U
kucinotel, mx KO m OB cBoiicTBa (B CpaBHEHHUH C
COCTMHEHHUSIMH Cephl). bromorndeckast poib celieHa.

PaGota ¢ KOHCIIEKTOM

JIEKLUH. Urenue u
U3y4YEeHUE y4ueOHOH
JUTEPaTyPHI -
y4eOHHKOB,

CIpaBOYHUKOB. Pafora ¢
HWHTEPHET-PECYPCaMH.
IO KA CHCTEMBI
«MOODLE» mo ccrlike:
http://Ims.nosu.ru/
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[onsiTre 0 XuMHU3Me OAKTEPUIIUAHOTO JCHCTBUS XJI0pa U
riona. [IpuMeHeHne B MeIUIIMHE, CAHUTAPHH U (hapMalliu
XJIOPHOM M3BECTH, XJIOPHOH BOJBI, IIPENAPaTOB AKTUBHOIO
XJIopa, Wo/ma, a TakKe COJITHOW KHCIOTHI, (DTOPUIOB,
XJIOPUJIOB, OPOMHJIOB M HOJTU/IOB.

TanoreHsl B TOMOXKHUTETHHBIX CTEHCHSIX OKHCICHHUS.
CoenuHeHusT ¢ KHCIOPOJOM H JPYyT C  JPYTOM.
B3aumopeiicTBue rajoreHoB € BOJOM W BOAHBIMU
pactBopamu 1ienodei. KuciopoaHble KHUCIOTHI XJiopa U
HX COJIU

Pabora ¢ KOHCIEKTOM

JIEKLIUH. Urenue 51
W3y4YEHHE y4eOHO
JUTEPaTyPHI —
y4eOHHKOB,

crpaBoyHHKOB. PaboTa ¢
HHTEPHET-PECYPCaMU.
IUIOMIAJIKa CHCTEMBI
«MOODLE» mo ccruike:
http://Ims.nosu.ru/
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p—Onementsl VIl rpynmer  (ramorensr).  OOrmias
xapaktepuctuka Tpymmsl. OcoOble cBolicTBa (hropa Kak
HanboJiee SJIEKTPOOTPULATENBFHOTO 3neMenTa. [IpocThie
BEIIECTBA, UX XUMHUECKAsI AKTUBHOCTb.
CoenuHeHus! TaJIOTEHOB C BOJIOPOJIOM.

16 d-Dnementsr VI rpynner. Xpom(Il), kucnotHo-ocHOBHas | 8 PaGora ¢ KOHCIEKTOM
(KO) wu  oxucaurenapHo-BoccTaHoBuTenbHass  (OB) mekimid.  Yrtenume  u
XapaKTePUCTUKH COCTUHCHU. U3y1CHUE yuebHoi
Xpom(ll), kucnorno-ocnoBras (KO) u OKUCIUTENBHO- JIATCPATy Bl -

. yueOHHKOB,
BoccTtaHoBuTenbHass (OB) xapakTepHUCTHKH COEAMHEHMH,
crpaBouHHKOB. PaboTa ¢

CITOCOOHOCTH K KOMIUIEKCOOOPa30BaHHIO.
C Vl) HUHTEPHCT-pECypCaMu.
oeauHenus xpoma (V1) — OKCHI ¥ XPOMOBBIE KHCIIOTBI, [TowaKa CHCTEMbI
XpoMaThl U AUXpoMaThl. MonnbaeH u Bonbdpam, oOmmas «MOODLE» 1o cchike:
XapaKTCPUCTHKA. http://Ims.nosu.ru/
d-Onementsr VIl rpynmer. Mapranen (II) u mapraser
(IV): KO u OB xapaktepucTHKa COeTUHEHUI.
Mapranen (IV) oxcua: KO u OB cBoiicTBa, Bmusiaue pH
cpenbl Ha OB cBoiicTBa.
Coenunenuss  mapranna  (VI):  madHramartel,  HX
oOpazoBaHue, TEepMHUYECKas YCTOWYMBOCTb,
JIHMCIPONIOPIMOHUPOBAHNE B pacTBOPE H  YCIOBHS
CTaOMITN3AIHH.
Coenunenuss wmapranma (VII): oxcun, wmapranuoBas
KHCIIOTa,  TIEPMaHTaHaThl.  XUMHYECKHE  OCHOBBI
NPUMEHEHUS] Kalusl NepMaHTaHaTa W ero pacrBopa Kak
AQHTHCENTUYECKOTO CpEeACTBA M B (DapMaleBTHYECKOM
aHajmse.

17 d-Dnementsr | rpymmsl. Coequnenus memu (I) u menu | 8 PaGora ¢ KOHCIEKTOM
(I, ux KO u OB xapakTepucTHKa, CIOCOOHOCTH K mekuuit.  Yremme  u
KOMIUTIEKCO0Opa30BaHHUIO. n3yqaeHne yuebHoi
Coenunenus cepeOpa, ux KO u OB xapakrepucTHKH JTepatypel -

. Y4eOHUKOB,
(OakTepHIMIHBIC CBOMCTBA HOHA cepedpa).
crpaBoyHHKOB. PaboTa ¢

3onoro. Coemaunenus 3om0ta(l) u 3omora (1), ux KO un
OB 6 HHTEPHET-pECYypCaMu.

XapaKTepUCTHUKA, CIIOCOOHOCTB K IIoIaIKa CHCTEMBI
KOMILIEKCOOOPa30BaHHIO. XuMH4YecKue OCHOBEI «MOODLE» 1o cchuike:
NPpUMEHEHUS B MEIUIIMHE U (bapMauI/H/I 30JI0Ta M €r0 http://Ims.nosu.ru/
COEIMHEHUN.

18 d-Dnementsr VI rpynmel. denenne d—anementos VI | 8 Pabora ¢ KkoHCIEKTOM
IPYNIBI HA 3JIEMEHTHI CEMENCTBA JKEJIe3a U IUIATHHOBBIE nekuuit.  Yrewme  u
Metambl. JKene3o. XuMmHueckas aKTUBHOCTH MPOCTOTO N3y1CHHC yuebHo#
BELIECTBA, CIIOCOOHOCTH K KOMILIEKCOOOPA30BaHUIO. JHTCpaTypbl -

y4eOHHKOB,
Coenunenust xenesa (I1) u sxenesa (111)

CrpaBoYHHUKOB. Pabora ¢
Kenezo (VI). deppaTsl, MOTydeHHUE W OKHUCIUTEIHHBIC

" HMHTEPHET-PECYPCAMU.

CBOUCTEA. IJIoIIaJaKa CHCTEMBI
Kobanpr m HuMKenb. XuMmHuUecKass aKTUBHOCTb IMPOCTHIX «MOODLE» 1o cchlike:
BEIIIECTB B CpaBHEHUH ¢ kene3oM. CoeTMHEHMs KOOaIbTa http://Ims.nosu.ru/
(1) n xo6anbta (I1), Huxemns (11).
XUMHUECKHE  OCHOBBI ~ INPUMEHEHHS  JKelesa |
KENe30Co/IepKalliuX  NpenaparoB B MEAWIMHE U
dhapmarum.
XUMHUECKHE OCHOBBI MPUMEHEHUSI COETMHEHHUH KOOaIbTa
Y HHUKEJISl B MEJIMITMHE U hapMaIii.
HUTOI'O, gacos: 90



http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/

7.2. MeToanueckue yKka3aHus JJIsl MpenojaaBaTeJieit
M0 MPOBEIEHUI0 JIA0OPATOPHBIX 3aAHITHI MO AUCHHUILIMHE
«O01mas u HeopraHn4yecKasi XUMM D)

B nauvane 3aHATHS PEKOMEHAYETCS PAaCCMOTPETh COOTBETCTBYIOIIMM TEOPETUYECKUN Marepual.
3areM HJET NMPAKTUYECKUH pPa3dop M3ydyaeMoro marepualia, pelaroTcs 3aJauyd W3 NPaKTUKyMa WM
3aJJauHuKa, pa30upaeTcs Kax/Iblii KOHKPETHBINA pUMep.

B nauane maGopaTopHOro 3aHATHS cleAyeT OoOpaTUTh HAa TEOPETUYECKHUE BOMPOCHI MO TEMe
3aHsaTUs. [lepBoHavanbHO BEAETCS M3JI0)KEHUE TEOPETUYECKOr0 MaTepuasa TEMbI 3aHITHSL. 3aTeM B pse
BOIIPOCOB IPEMNO/IABATEINI0 CIEAYET CKOHLIEHTPUPOBAaTh BHUMAHUE HAa OCHOBHBIX HJESAX TE€MbI 3aHSATHUS.
Bonpochkl A0/DKHBI BKIIIOYAaTh B ce0s pa3inyHbIe BapHALUU IJIEMEHTAPHBIX CUTYalUid, 0TOOpaXKarOIIMUX
OCHOBHBIE HJIEM TEMbI 3aHSATUS B MX B3aMMHON B3aMMOCBS3H. 3a/laBaeMble BOIPOCHI JOJKHBI OBIThH
KOHKPETHBIMU U MAaKCUMAJIBHO MPOSIBIIATH B CTYACHTaX UX MOATOTOBJICHHOCTH IO JAHHOU TEME.

[Tocne nmpeaBapUTENbHON YacTH ClieyeT HaYUHATh Pa3doupaTh BOMPOCH, UMEIOIUE OTHOIIEHUE K
X0Jy JIJAOOPATOPHOTO 3aHSATHUS.

Yerublii  onmpoc TpeGyer OT TmpernojaaBareis OONBIION MPeIBapUTENbHON MOATOTOBKH:
THIATEJILHOTO OTOOpa COJEep’KaHus, BCECTOPOHHErO IPOJYyMbIBAHUS BOIIPOCOB, 3a7ad U IHPUMEPOB,
KOTOpbIe OyAyT MPEAOKEHBI, MyTeil aKTUBU3AIMH JAEITEIbHOCTH BCEX CTYJIEHTOB TPYMIbI B MpoOIEcce
MIPOBEPKH, CO3/IaHMsI HA 3aHITHHU JETIOBOH 1 J0OpOKenaTeIbHOW 00CTaHOBKH.

PaziuuaT GpoHTANBHBINA, MHAMBUAYAJIbHbBIN U KOMOMHUPOBAHHBIH OIPOC.

@poHTATbHBIN Opoc  TpoBOIUTCS B QopMme Oecempl mpemomaBaTeNss C  TPYIIOW.
OH OpraHMYecKHd COYETAeTCs C MOBTOPEHUEM IPOWJEHHOIO, SBJISSACH CPEACTBOM JUIsl 3aKpEIUICHUs
3HaHU# U yMeHuil. Ero J0CTOMHCTBO B TOM, YTO Ha aKTUBHYIO YMCTBEHHYIO pa0OTy MOXHO BOBJIEUb BCEX
CTYIEHTOB Tpymmbl. [[ns 3TOro BOMpPOCH JOMKHBI JOMYCKaTh KpaTkyr (opMy OTBeTa, OBITh
JTAKOHUYHBIMU, JIOTUYECKH B3aUMOCBSI3aHHBIMH JPYT C JIPYTOM, JIaHBI B TaKOW MOCIEI0BATEIHHOCTH,
9TOOBI OTBETHI CTYJIEHTOB B COBOKYIHOCTH MOTJIM PacKpBITh CoJep)KaHue paszzena, TeMbl. C MOMOIIBIO
(GpOHTaNBHOIO OINpoca IMpernojaBaTelib MMEET BO3MOXHOCTb IPOBEPUTH BBIIOJHEHUE CTYACHTaMU
JIOMAITHETO 3aJaHHsl, BBIICHUTh TOTOBHOCTH TPYIIIBI K BHIMOJHEHHIO 1TA00OPaTOPHON pabOThI, ONPEIETUTh
c(OPMUPOBAHHOCTh OCHOBHBIX MOHSTHI, YCBOEHHE HOBOIO YYE€OHOr0 MaTepuana, KOTOPbIA ObLI TOJIBKO
YTO pa300paH Ha 3aHSATUH.

NuauBuayanbHbI  ONPOC MpenoiaraeT oO0CTOSTENbHBIE, CBSI3HBIE OTBETHI CTYJCHTOB Ha
BOIPOC, OTHOCSIIUNCSA K M3y4aeMoMy y4eOHOMY MaTepuany, MO3TOMY OH CIYXKHT BaKHBIM Yy4eOHBIM
CPEICTBOM PAa3BUTHUSl PEUH, MaMATH, MBIIIEHUS CTyJIeHTOB. YTOOBI crenaTh Takylo NMpPOBEpPKY Ooiiee
rI1yO0OKOH, HEOOXOIUMO CTaBUTH TEpe]l CTYJEHTaMH BOIIPOCHI, TPEOYIOIINE Pa3BEpHYTOr0 OTBETA.

Bompocsl 111 MHAWBHIyabHOTO OMpOCa JOHKHBI OBITh YETKUMH, SCHBIMH, KOHKPETHBIMH,
€MKHMH, HMETh MPUKIATHON XapakTep, OXBaTbIBATb OCHOBHOWM, paHee MPOWACHHBIA MaTepual
nporpammbl. X comepkaHue JMOKHO CTUMYJIMPOBATH CTYJIEHTOB JIOTHYECKH MBICIWTH, CPaBHUBATH,
aHAIIM3UPOBaTh, JIOKa3bIBaTh, MOAOUpaATh YyOeAWTEIbHBIE MPHUMEPHI, YCTaHABIWBATH MPUYUHHO-
CJICICTBEHHBIC CBSI3M, [€JaTh OOOCHOBAHHBIC BBIBOJBI M OTHM CIIOCOOCTBOBATh OOBEKTUBHOMY
BBISIBIICHUIO 3HAHUM CTYJE€HTOB.

Bompocel 00bdHO 3a/at0T BCEH TPyIIEe W MOCie HEOOMBIION may3bl, HEOOXOIUMOM IJI TOTO,
YTOOBI CTYJICHTHI IOHSITA €T0 U MIPUTOTOBUIIUCH K OTBETY, BBI3BIBAIOT IS OTBETA KOHKPETHOTO CTYACHTA.

ITucbMeHHasi POBEPKA, HAPSIAY C YCTHOM, SIBISIETCS BOXKHEHIIUM METOJOM KOHTPOJIA 3HAHWH,
YMEHH ¥ HaBBIKOB CTYACHTOB. OTHOPOTHOCTH pabOT, BBIMONHIEMBIX CTYACHTaMHU, MO3BOJISET
MPEABSIBIATE KO BCEM OJIMHAKOBBIE TPEOOBAHUS, TMOMBITAET OOBEKTHUBHOCTH OIICHKH PE3YJIbTaTOB
oOyuenus. [IpuMeHeHre 3TOro MeTojaa JaeT BO3MOXHOCTh B Hanbosiee KOPOTKHI CPOK OJIHOBPEMEHHO
MIPOBEPHUTH YCBOCHHE y4EOHOTrO MaTepuaja BCEMHU CTYACHTAMH TPYIIIbI, OMPEASTUTh HAIIPABICHUS NS
WHIUBUAYATBHON paOOThI ¢ KAXKIBIM.

[IncbmMeHHas MpoBepKa MCHOJB3YETCS BO BCEX BHUAAX KOHTPOJIS M OCYIIECTBIIAECTCS KAaK B
ayJUTOPHOM, TaK U BO BHEAYTUTOPHOI paboTe (BHITOJHEHUE JOMAIIHUX 3aaHUI).



KomnblotrepHoe tectupoBanme. TectupoBaHue o0ecredMBaeT OJHOBPEMEHHOCTb KOHTPOJIS
OO0JIBIIIOr0 KOJIMYECTBA 00YYAIOIINXCS, PKOHOMHIO BPEMEHH P OTBETE, MUHUMAJIbHBIC 3aTPAThl YCHIINI
U BPEMEHU Ha IIPOBEPKY TECTOBBIX padoT, MpeloTBpallleHNe 3alIOMUHAHHsI 00y4YaroIUMUCS OIIMOOUHBIX
MIOJIOKEHHUH, JJTAeT BO3MOXKHOCThH BBIIBUTH MHIUBUAYaAJIbHBIA TEMN 0Oy4yeHHs oOydaromuxcs Onaromaps
HAJIM4YUI0  KOJMYECTBEHHBIX  IIOKA3aTelied  yCIIEBAEMOCTH, KOTOpPbIE MOXXHO  MaTeMaTH4ECKU
oOpabatbiBath. [loka3areny TECTOB Takke OPUEHTUPOBAHBI HA M3MEPEHUE CTENCHH U YPOBHS yCBOCHHS
KJIIOYEBBIX MOHATUH, TEM U pa3/ieioB yuyeOHOH MmporpaMmbl, yMEHHH, a HE Ha KOHCTAaTALUIO HAINYMS Y
00yYaroIuxcs ONPEICICHHOM COBOKYINHOCTH YCBOGHHBIX 3HaHui. CrangapTu3upoBaHHas (opma
OLICHKHM, HCIOJb3yeMass B TecTaX JOCTUKEHUH, I103BOJISIET COOTHECTH YpPOBEHb JIOCTHXKEHUU
o0yyaroimuxcs 1o IpeaMeTy B LEJIOM U 110 OTAEIbHBIM €ro pa3/ieliaM CO CPEIHUM YPOBHEM JOCTHKEHUI
00yyYaroImuxcs B IPyIMIe U YPOBHIMH JOCTH)KEHUH KaXKJI0TO U3 HUX. TECThI CTaBAT BCeX 00ydYaIOUINXCS B
paBHbIE YCIIOBUS, UCHOJb3Ysl €ANHbIE KPUTEPUHU OLICHKHM KauecTBa y4EOHBIX JTOCTHM)KEHUH, 4YTO MPUBOAUT
K CHHKEHUIO IPEIK3aMEHAIMOHHBIX HEPBHBIX HANPSKEHUM.

7.3. MeToau4eckne peKoMeH/IalUH 10 BHINOJHEHHIO MHCbMEHHOI KOHTPOJILHOH padoThl
(OIIK-1: OIIK-1.2; OIIK-1.3; OIIK-1.4)

B mpoumecce wu3yueHHs Kypca XUMHUU CTYIEHT JOJDKEH BBIOJHUTh TMHUCHMEHHBIE
KOHTPOJIbHBIE PaboThl. K BBIMOTHEHHIO KOHTPOIBHOW pabOTHl MOYKHO MPHUCTYMHUTH TOJIBKO TOTA, KOTIa
Oyner YCBOEHA OIpeieJIeHHasi TeMa WM 4acTh Kypca U THIATeNbHO Pa300paHbl PelIeHUs MPUMEPOB
TUTIOBBIX 33/a4, NPUBEICHHBIX B IMPAKTHKyME, MO COOTBETCTByMmEH Teme. st 3Toro tpedyercs
MpopeliaTs pa3jiuyHble 3aJaud M [POAHATU3UPOBATH MPUMEPHI, HUMEIOMIMECS B 3aJadyHUKaX |
npakTukyme. [Ipu 3ToM pekoMeHayeTcsi BIOUpaTh T€, KOTOpble 00J1aat0T BEICOKOM CII0KHOCTBIO. Toraa
Jaxke camas Tpy[dHas KOHTpOJIbHas paboTra OyaeT YCHemIHO BbIMONHEHA. Takke MOHaA00uTCs
00513aTeNbHO BBIYYHUTh Bce (OpMysbl U 00o3HaueHHs. Te ke, KoTopbple OyayT CIMIIKOM JTHHHBIMH U
CJIO’KHBIMU JIJIS 3alIOMUHAHUS, JKEJIaTeNIbHO BBIMHUCATh HA OTAEIbHBIN JIUCT.

Pemas 3amaum, He 3a0biBaiiTe 00 oOmUMX mpaBuiax odopMIeHMs, HE 3a0yJbTe BCE JAaHHbBIE
IIPUBECTH B €JMHYIO CUCTEMY, YETKO 3aIucaTh OTBET.

Pemennst 3amad w1 OTBETHI Ha TEOPETUYECKHE BOMPOCHI JIOJKHBI OBITHh KPATKUMH, HO YETKO
o0ocHoBaHHBIMU. Ilpu pemeHnu 3aaay HyXKHO NPUBOJIUTH BECh XOJ pELIEHUS U MaTeMaTH4YecKue
peoOpa3oBaHuUs.

Bce TpeGoBaHMs K KOHTpOJbHOW paboTe coobuiatorcs 1o e€ BbimonHeHus. OOmias oleHKa 3a
KOHTPOJIBHYIO pa0OTy BBICTABISICTCS CIEAYIONIMM 00pa3oM: MPaBMIIHLHOE BBHIOJTHEHUE 3alaHuil OT 65%
10 80% -«ynoBneTBopuTenbHO»; 80-90% - «xopotioy; 90-100% - «oTaudHOY.

7.4. MeToauvecKue peKOMEeHIAIUN M0 UCIOJIb30BAHNI0 HH(OPMAIHOHHO-
KOMMYHHKATHBHBIX TexHoJioruii ooyuenuns (OIIK-1: OIIK-1.2; OIIK-1.3; OIIK-1.4)

Jns u3ydeHHs JIEKIIMOHHOTO Marepuaia JUCHUUIUIMHBI TMPUMEHSIIOTCS ayJAHOBHU3yallbHbIC
(MynbTUMENUHHBIE) TEXHOJOTUH, KOTOpbIE€ HE OTPULIAIOT TPAAUIMOHHBIE, MPOBEPEHHBIE BpPEMEHEM
METO/IbI PENOIaBaHusl, HO, IPH STOM, OHH MOBBIIIAIOT HATJIATHOCTh, UH()OPMATUBHOCTD, ONIEPATUBHOCTH
B I10JJa4e I/IH(l)OpMaI_[I/II/I, IMMO3BOJIAIOT DKOHOMUTH BpEMSA 3QHSTUI.

Kaxxnoe mpakTudeckoe (CEeMHHApPCKOE) 3aHATHE UMEET CBOIO 0CO0YI0 (opMy MPOBEACHHUS, CBOIO
MCTOHOJOTUYCCKYIO Cneumbm(y, qTo IMO3BOJIACT PAa3BUBATH y CTYACHTOB  pa3JINYHBIC KaK
OOIIeKyNbTypHbIE, TaK M MpodeccuoHaNbHble KomreTeHIuu. [locTaHOoBKa mpoOIeMBl, pa3dop
aKTyaJIbHbIX KOHKPETHBIX W THUIOTETHYECKHX CHUTyallud, cO3[JaHuEe aTMocdepbl auaiora MexXIy
mpernojaBaTesieM U TPYIIOi MO3BOJIsSeT paboTaTh MHAWBUIAYAIHHO W B MAallbIX TPYyMMax, KOJJIEKTUBHO
o0CyXJaTh OINpeAeNieHHbI TeMaMH MaTepuall, a TakKKe HMHHUIMUPOBATh CaMOCTOSITENIbHYIO paboTy
cTyneHTOB. [Ipu ocMmbIcieHUM COAEp:KaHWs BOIPOCOB IIPAKTUYECKMX 3aHATUH IIpeCciIefyeTcs Leib
co0JII0AaTh MPEEMCTBEHHOCTh B MPO(GECCHOHATHHOM U B TBOPUECKOM PAa3BUTUU CTYICHTOB.



KoHTponb camocTosiTeTbHON pabOThl CTYACHTOB MPHU3BaH CHENaTh Mpolecc oO0ydeHus Oojiee
LEJIOCTHBIM M OpraHuyHbIM. Ero 3amaya He ocTaBUTh 0€3 BHHMMAaHHS Ja)Xe, Ha IEpBBIA B3I,
MaJIO3HAYUTEIIBHBIE BOIIPOCHI.

KomnproTepHOe TECTHpOBaHUE MO3BOJISET OCYIIECTBIISATh UTOIOBBIN KOHTPOJIb 3HAHUN CTY/IEHTOB.
TectoBblil Marepuan BKiIOYaeT B ce0s COJEpXkKaHHWE BOMNPOCOB IO KAXKAOMY U3 0003HAYEHHBIX
IIPOrpaMMOi pa3zeiioB.

Kaxxaplii BOIpOC NpENIoyaracT HECKOJBKO BapHAHTOB OTBETOB, CPENAM KOTOPBIX HMMEIOTCS
aOCOJIOTHO HEBEpHBIN, MPABUIbHBIA U B OOJBIIEH MM MEHBIICH CTENEHH PACKPBIBAIOLINMA CYITHOCTb
Bompoca. B mporecce KOMIBIOTEPHOTO TECTHPOBAaHUS 3ajada CTYJCHTOB OINpEAesieTcss Kak BbIOOp
IIPaBUJIBHOTO OTBETa M3 MHOrooOpasus BapHaHTOB. B TECTOBBIX 3aJaHUSAX €CThb BOIPOCHl Ha
COOTBETCTBHE. B mpoliiecce KOMIBIOTEPHOTO TECTHUPOBAHUS, 33/1a4a CTyJIEHTa ONpEeAeseTcs Kak BBIOOD
IIPaBUIIBHOIO OTBETA U3 MHOI000Pa3usi BAPHAHTOB.

Bonpocsl U Tembl, OTBOAWMBIE Ha BBINOJIHEHHUE CAMOCTOSTENFHONW pabOThl MO TUCHMIUIMHE, a
TaKKe KpUTEPUH OLICHUBAHUS 110 KaXJIOMY By paboThl conepxkarcs B pazaeine 5 PII/I.

7.5. MeTtoauueckue ykazanus AJisi 00y4arommuxcs no ocBoenno pucuumiannbl (OINK-1:
OIIK-1.2; OIIK-1.3; OIIK-1.4)

Bu yueOHbIX 3aHATHIA Opranu3zanus AesITeIbHOCTU CTYIEHTa

Jlexnus [Tocemnienne NEKIMOHHBIX 3aHATUNA U KOHCIEKTUPOBAHUE JIEKLIUOHHOTO
MaTepuaia SBISETCS HEAOCTaTOYHBIM YCIOBUEM Ui YCHEIIHOI'O
YCBOGHUS JUCHUILTUHBL. CTylIeHTy HEoOXOJUMO CHUCTeMAaTUYeCKU
paboTaTh ¢ y4eOHOW M METOAMYECKON JUTEPaTypoil, peKOMEHIyeMOM
0 KaXJAOMYy paszelly JIEKTOpOM, JIONOJIHAS KOHCHEKT JIEeKUUH
HEOOXOAUMBIMH TOSICHEHUSIMH, YTOYHEHUSIMH W TEPMHHAMHU IO
uzydaemoit teme. HeoOXoaumo mucaTh KOHCHEKTHI JIEKIUH: KPaTKoO,
cxematuvHo. [locnenoBarenbHO (PUKCHPOBATH OCHOBHBIC IMOJIOKEHMUS,
BBIBOJIBI, (DOPMYIHPOBKU, OOOOIIEHHS; TOMEYaTh BaKHBIE MBICIIH,
BBIJICJISITH KJIIOUEBBIE CIIOBA, TEPMUHBI. [IpOBEpsTH TEPMUHBI, TTOHATUI
C TIOMOIIBK  SHUMKIONEAWH,  CIOBaped, CHpPaBOYHHKOB €
BBITIMCHIBAHUEM TOJIKOBaHUH B TeTpaab. (OO003HAYUTH BOIPOCHI,
TEPMUHBI, MaTepuay, KOTOPBIA BbI3BIBAET TPYAHOCTH, MOMETUTH H
MOMBITaTECS HAWTH OTBET B pPEKOMEHayeMmou muteparype. Ecnu
CaMOCTOSITENIbHO HE yAaeTcs pa3o0parbcs B Marepualie, HEOOXOAUMO
c(hopMyIHpoBaTh BOIIPOC M 334aTh MPENOAaBaTeNl0 Ha KOHCYJIbTAIUH,
Ha MIPaKTUYECKOM 3aHSITHH.

JlabopaTopHoe JlaboparopHble 3aHATHUS HaMpaBieHbl Ha (OPMUPOBAHUE MTPAKTUUECKUX
3aHATHE YMEHMH, CBSI3aHHBIX C OpraHMU3allMedl AaKTUBHOTO B3aUMOJEHCTBUS
YYaCTHHKOB 00pa30BaTENBHOIO Ipoliecca MO0 H3yYEeHUIO MaTepHala,
3aKpEIICHNE IIPAKTUYECKUX HaBBIKOB TUISL pelLIeHus

npodeccuoHanpHbIXx 3ada4y. JlaboparopHble paboThl MO XHUMHUU
IPOBOJATCS B CIEHUAIBHO OOOPYAOBAaHHOM XHMHYECKOM KaOWHeTe.
BrimonHenne paboT CBS3aHO C  HMCHOJb30BaHUEM OOOPYIOBaHUA,
XMUMUYECKOH MOCY/Abl U PEAKTHBOB, CIOCOOHBIX HAHECTH TPAaBMbI IpU
HeyMmenoM oOpamieHud. [103ToMy CTyAeHTBl JOJIKHBI C TEPBBIX JTHEH
npUy4aTbcsli K aKKypaTHOW ¥ BHHUMAaTelIbHOW paboTe, CTpOromy
coONIOfeHUIO TpaBWJl TeXHUKU OezomacHoctu. [Ipum moaroroBke K
3aHATHSAM HEOOXOJMMO TOBTOPHUTH JIEKIIMOHHBIM Marepuanr 1o
M3ydyaemMoul  Teme, W3YYHTh Marepuail, PEKOMEHJOBAaHHBIN
npernojaBaTesieM [0 cOouckaM — jaureparypsl.  [logrotoBka K
7a00pAaTOPHBIM 3aHATHUSIM MPECIeyeT JBE OCHOBHBIE LI€JH: MEpPBOE -




MOBTOPEHUE M3YYEHHOro Marepuana. Jljis 3TOro HCHOJIB3YHOTCS
KOHCIIEKTBI JICKIUH, PEKOMEH0BaHHAsi OCHOBHAs M JIOTIOJIHUTEIbHAS
JUTEpaTypa; BTOpoe - yriiyOieHue 3HaHui 1o teme. JlabopaTopHble
3aHATHUS CIyXaT JJIs 3aKPEIUICHUS] TEOPETHUECKUX OCHOB, M3JIaracMbIX
B JIEKUUAX, T[IOJIy4€HUS  [PAKTHUYECKHMX  HABBIKOB  pPELICHUs
npodeccuoHanbHbIX 3a1ad. OHH NPOXOAAT C HUCIOJIB30BAaHUEM
CTEHJIOB, METOJMYECKHUX YKa3aHuH, yuyeOHO-HaIJIAJHBIX HOcOoOuH, B
KOTOPBIX OTpak€H HEOOXOAMMBIM MUHHUMYM 3a/1ad Uil OCBOCHHS
pas3zienoB M TEeM MUCHMIUIMHBL. 3aBepLIAroIIell 4acThbio J1a0opaTOpHOM
paboTbl  sBisercs odopmieHue B paboded TeTpagu  OTYera.
Coneprkanue oT4eTa ONMPENeIIeTCs TEMON 3aHATUS U MOXKET BKIIIOYATh
B ce0s BOIPOCHl PA3IMYHOIO XapakTepa. Tak IpuU NPOBEICHUU
nabopaTopHOil pabOTBl B COCTAaB OTYETa MOTYT BXOJIUTH: KpPaTKOE
ONKCAaHHE METOAMKHM BBINOJHEHUS paboThl; cxeMa J1abopaTopHOU
YCTAaHOBKM; HEOOXOJUMbIE pacueTbl MO 00pabdoTKe MOJyYEeHHOU
uHGOpPMALlMY; aHaJIM3 IOJIyYEHHBIX JaHHBIX M OOllee 3aKI0YeHue
(BbIBOABI). JlOMOJIHUTENbHBIE M WHAMBUAYalbHbIE TpeOOBaHUS
U3JI0KEHbI B METOJIMUECKUX OCOOUAX K KaXKa0H 1abopaTopHOH paboTe

KosutokBuym

KonnokBuymbl HampaBlieHbl Ha YIUIyOJIEHHE TEOPETUYECKUX 3HAHHIA,
(dbopMHpOBaHUE PAKTUIECKUX YMEHHUN U KOMITETCHIIUH 00yJaromuxcs,
MPEAYCMOTPEHHBIX NPOrpaMMoON JucUUIUIMHBEL. [Ipm moxaroroBke k
KOJUIOKBUYMY HE0OXOJIMMO TIOBTOPUTH JIEKIIMOHHBIM MaTepuana Io
U3yyaeMoll  Teme, U3YyYUTh  MaTepuall,  PEKOMEH/IOBAHHBIN
IIpenoaBaTelieM IO CIUCKaM JuTeparypel. B mpouecce 3aHATHN
oOpaiiaTe BHMMaHUWE Ha MPAKTUYECKOE MPUMEHEHHE TEOpUM M Ha
METOJUKY  pPELICHUS TUIIOBBIX 3a1a4y npogeccuoHaIbHON
JIeATEIIbHOCTH.

IInceMeHHbBIE
JOMAIIHHAE  3aJaHHuA
(KOHCIEeKT)

3HAKOMCTBO C OCHOBHOM U JIONOJHUTEJIbHOM JINTEPATypOil, BKIOYas
CIpaBOYHbBIE M3/1aHUs, 3apyOe)KHbIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIO)KEHNUH, TEPMUHOB, CBEIEHUI, TpeOyoUMX 3allOMUHAHUS U
ABIIIIOIIMXCSL  OCHOBOMNOJArarouumMu B 3Tod  TeMe. (CocraBiieHne
KOHCIIEKTOB 110 TPOYUTAHHBIM JIUTEPATYPHBIM HCTOYHUKAM U J.

[Ipy mOArOTOBKE K 3aHATHIO HEOOXOJUMO OpPHUEHTHPOBATHCS Ha
KOHCIIEKTBI JIEKIINI, PEKOMEHIyEMYIO JINTEPATYPY.

ITo xaxaoi U3 TeM IUI CaMOCTOSATEIBHOIO U3YUYEHUsl, IPUBEICHHBIX B
paboueil mporpaMme, clieAyeT CHadajla IpOYUTaTb PEKOMEHOBAHHYIO
JUTEpaTypy M TpU HEOOXOIUMOCTH COCTaBUTh KPATKUHA KOHCHEKT
OCHOBHBIX  TIOJIO)K€HUH,  TEpPMHUHOB,  CBEIEHUI,  TpeOyromux
3allOMMHAHMS U SBJSAIOIINXCS OCHOBOIIOIATAIOIIMMU B 9TOU TEME.

[nsa  pacmmpeHns  3HaHMW 0 JUCHUIUIMHE  PEKOMEHAYETCS
UCIIONIb30BaTh IHTEpHET-PECYPCHI.

KonTtpoabnasi paGora
(mucbMeHHast)

lenb KOHTpOJBHOW pPabOTHI - MPOBEPKAa pPA3BUTUS HABBIKOB,
YCBOGHHMsSI M 3aKpeIUIeHUS MaTepuaja, MOJYYEHHBIX MPU H3yUYEHUH
JTUCHHTUTMHBI, ¥ BBIMIONHSAETCS CTYJCHTaMH 3a04YHOTO OOydYeHUs.
PaboTa BbIONMHAETCS 110 MHAUBUAYAIBHBIM 33JaHUSIM MAIIMHOIHUCHBIM
WIA PYKONHMCHBIM TeKCTOM. PaboTa maeT BO3MOXKHOCTH YCTaHOBHTH
CTETIEHb YCBOGHMS MaTepuaja ¥ YMEHHE MPHUMEHSATh 3HaHHS,
MOJIyY€HHbIE TpPU U3YYEHUU JUCHMIUIMHBL. Pabora crnocoOGcTByeT
OBJIQJICHUIO MAaTepHajoM, NPUBUBAET HABBIKM B CAMOCTOSTEILHOM
pELICHUH IPAKTUYECKUX BOIIPOCOB U B paboTe C TUTEpaTypoil.

JK3aMeH (YCTHBII)

DK3aMeH Mo oO0Ield W HEOPraHWYeCKOH XWMHUHM HPOBOJUTCS B




YCTHOM (opMe IO IK3aMeHAIMOHHBIM OmyietaM. Ha sk3ameHe cTyaeHT
MOKET TI0JIb30BaThCS KAIBKYJISITOPOM JJISI MAaTEMaTHYCCKUX PAcUETOB,
a TaKKe BCIOMOTraTellbHbIMU TaOnumamu: Ilepmomnueckas Tabiuia
xumudeckux snemeHToB .M. MenpeneeBa, 3J€KTPOXUMUYECKUI P
HANPSDKEHUH METaIIOB, TaOIUIAa pACTBOPUMOCTH BEIIECTB.

B cootBerctBum c IlonoxeHunemM o OauIbHO -pEHTHHTOBOM
cucreme COI'Y, Ha yCTHOM »3K3aMEHE CTYJIEHT MOJyd4aer
MaKCHMaJIbHOE KoauuecTBo OamioB — 30.

OueHka oTBeTa Ha 3K3aMEHE IIPOBOJUTCS B COOTBETCTBUHU C
[Tonoxxennem o Oa/UIbHO - PEUTHHTOBOM CHUCTEME OIEHKH 3HAHUN
cryaentoB COI'Y.

8. OueHoYHBIE CPEIACTBA AJIsl TEKYIEr0 KOHTPOJIS YCIeBAeMOCTH, Py0e:KHOI aTTecTAlMU U
NMPOMEKYTOYHOIH aTTeCTALMU [0 HTOTaM OCBOEHHS TUCIUIITHHBI.
(OIIK-1: OIIK-1.2; OIIK-1.3; OIIK-1.4)

1 npoBeneHHs TEKYIIEro M WTOTOBOIO KOHTPOJISA HCIONB3YIOTCA CIEAYIOIIME OLEHOYHBIC
CpeAcTBa: OTBEThl Ha BOINPOCHl (KOJJIOKBHUYMBI), IOJArOTOBKA M BBIIOJIHEHUE J1a0OpaTOpHBIX padorT,
NUCbMEHHBIE JOMAILIHUE 33JaHUs [10 BOIPOCaM, TECTOBbIC 33aJJaHUs, TUCbMEHHbIE KOHTPOJIbHbBIE PaOOTHI.

Buabl koHTpOJIS.

Pabouas nporpamMmMa npeanosiaraeT TEKyIUi 1 MPOMEXYTOUHbIH KOHTPOJIb 3HAHUH.

Tekywyuit KOoHmpoab — STO HENPEPHIBHO OCYLIECTBIIAEMbIII MOHUTOPUHT YPOBHS YCBOCHUS 3HAHUI
u (popMHpoBaHMS YMEHUI W HaBBIKOB B TEUEHHE CeMecTpa WM y4eOHOro rojaa. Tekymuid KOHTPOJb
3HaHUH, YMEHUH W HAaBBIKOB CTYJEHTOB OCYILECTBISIETCS B XOJ€ y4eOHBIX (ayJUTOPHBIX) 3aHATHUH,
MIPOBOAMMBIX MO pacnucaHuio. PopmMamMH TEKYLIETO KOHTPOJI BBICTYMAIOT OMPOCHI Ha J1abOpaTOPHBIX
3aHATHUAX, a TaKXkKe KOpoTKue (10 15 MMH.) 3aaHMs, BBINOJIHSAEMbIE CTy/IE€HTaMH B Hadaie JIEKIHU C
LIEJIBIO ITPOBEPKH HAIWYMA 3HaHUIM, HEOOXOANMBIX JJIs1 YCBOCHUSI HOBOTO MaTepuaa UK B KOHIIE JIEKIIUU
JUISl BBISICHEHUS! CTEIIEHU YCBOEHUS U3JI0KEHHOI0 MaTepHala.

Pybesrcnuvtii kKonmpoas OCYIIECTBISICTCA O OoJiee MM MEHEE CaMOCTOATENbHBIM pazjieslaM —
y4eOHBIM MOJYJISIM Kypca W HPOBOAMTCA MO OKOHYaHMM H3Y4YEHMs MaTepuana MoOJIyJis B 3apaHee
YCTaHOBJIEHHOE BpeMs. PyOexHbIli KOHTPOJb MPOBOAUTCS C IEJIbIO ONpPEAETCHHs] KayecTBa yCBOEHUS
MaTtepuana y4eOHOro Moayis B IiesioM. B TeueHue cemecTpa NMpPOBOAMTCA [BAa TaKUX KOHTPOJIBHBIX
MEpPOINpPUATHS 1O rpaduKy.

dopma pOBEAECHNUS UTONOBOIO 3K3aMEHA — YCTHas. Pe3ynpTupyromas 3K3aMeHalMOHHas OLIEHKa
ornpenensercs B coorBeTcTBuU ¢ [lonoxenunem COI'Y o GaibHO-peHTHHIOBOM cHCTeMe OLIEHKU 3HaHUMN

CTYJICHTOB.
BAJIJIbHASI CTPYKTYPA OLHEHKMN.
MuH. kon- Makc. ko-
DopMa KOHTPOJIA BO Gasion BO Gaiion
Tekyuian oyenka CTyIcHTa B TeueHUE 1-8 HEJENIHU COCTOUT U3: 0 20
o BeinosniHeHHE MMCHbMEHHBIX JIOMAIIIHUX 3a/IaHUM IO TEMaM 3aHSATUN U
CaMOCTOSTETLHON PaboThI (KOHCTIEKTOB) (8) —4 0




(xomokBuymel) — 1 6@ 8 =8

HO,I[FOTOBKa 1 OTBCTHI HA Ha60paT0pH0-HpaKTI/I‘-ICCKI/IX 3aHATHAX

IToaroToBka 1 BEIIOJTHEHHE JIA0OPATOPHEBIX padoT - 1 6@ 8 =8 ©

1-5 pybesicnas konmpoavnas paboma (KOMnsrOMEPHLLIL Mecm) 0 15

Texywasn ouenka crynenrta B Teuenue 10-17 Helenu COCTOUT U3: 0 20

e BrImongHeHHe TUCHMEHHBIX JOMAIITHUX 3aJIaHUH 110 TeMaM 3aHSATHIA U
CaMOCTOSITEITEHOM paboTHI (KOHCTIEKTOR) (8) —4 0

e [loxroroBka v OTBETHI Ha 1a0OPATOPHO-TIPAKTHYCCKUX 3aHATHIX
(xommoxBrymbl) — 1 6@ 8 =8 6

e JloaroroBka M BEITIOJHEHHE 1a00PaTOPHBIX padboT - 1 6@ 8 =8

2-51 pybexcHas KOHmMpoIbHAsA padoma (KOMRbIOMEPHbBLIL mecm)

Hmozo

8.1. OueHo4uHbIE CpeACTBA AJIsl TEKYLIEro KOHTPOJIA yCIIeBaeMOCTH
KonTposabHble 3a1anus (1eMOBEPCHH) IS OLEHKU 3HAHU, YMEHHH, HABBIKOB U (MJIM) ONbITA
AeATeIbHOCTH, XapaKTepPU3yIIMX 3Tanbl (JOPMUPOBAHHMS KOMIIETEHIIMH B IIpoLiecce 0CBOCHUS
o0pa3oBaTe/IbHOI NPOrPaMMbl
Ipumepsi oueHounbix cpeacts (OIK-1: OIK-1.2; OIIK-1.3; OIIK-1.4):

buiernl AJIs IPOBEACHUSA ITUNCbMEHHBIX KOHTPOJBbHBIX paﬁoT Imo TeMamM
(OIIK-1: OMK-1.2; OMK-1.3; OIK-1.4)

BBenenue. OcHOBHbIE 3aKOHBI 001II€li U HEOPraHUYECKOI XMMUU.

BUJIET N 1
Hatb onpenenenne okcuaoB. Knaccupukanus okcuios.
2. llomyuuTp THAPOKCHI UMHKA M JOKa3aTh ero amdorepHblii xapakrep. Hammcats ypaBHEeHUs
COOTBETCTBYIOIINX PEAKLIHUIL.
3. PaccuwmraiiTe Maccy HaBeCKM HATpUs XJIOpHUIA, HEOOXOAMMYIO i npurororieHus 130 M pacTBopa ¢
koHIeHTparuei 0,2 Momb/11. Kak mpUroToBUTh yKa3aHHBINH pacTBOp?
BUJIET N 2
1. Jlath onpenenenue ocHoBaHuii. Kiaccudukanms oCHOBaHHIA.
2. TlpuBecTH criocoObl MOJYyYEHHUs KUCIOTHBIX OKCUIOB (ypaBHEHHs peakiiuii). [[poBeCTH COOTBETCTBYIONINE
OTIBITHI.
3. Paccuwnraiite Maccy HaBecKH HaTpusl THAPOKCHIA, HEOOXOAUMYIO JUI MPUroToBaeHus 230 mit pacTBopa C
KoHIeHTparuei 0,6 MoJIb/II.

=

BUJIET N 3
1. CpenHnue conu: nathb onpeneacHue, IPUBECTH IPUMEPHI, 1aTh HA3BAHUSL.
2. CaolicTBa OCHOBHBIX OKCHIOB. HammcaTh ypaBHEHHS peaKIUil U MPOBECTH COOTBETCTBYIOIINE OMBITHI.

3. PaccunraiiTe Maccy HaBeCKHM Kallds TMIPOKCHIA, HEOOXOauMyro uis npurotosienus 200 mi pacTBopa ¢
koHIeHTpareir 0,5 momp/n. Onummre Crnocod 3KCIEPUMEHTAIBHOTO IPUTOTOBIEHHUS YKa3aHHOTO
pacTBopa.

OcHoBHbBIE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECKHUX IMMPOLIECCOB

2.

Bapuant Ne 1

Omnpenenure, BO CKOJBKO Pa3 YBEJIWYHUTCS CKOPOCTh PEAKIINH, €CIM Temieparypa BozpacteT oT 20°C go 50°C.
Temnepatypablii K03)QUIEHT paBeH 2.

OTBeT: CKOPOCTh PEAKIIMH YBEIHMYUTCS B 8 pas.

ObocHyiiTe, MpH W3MEHEHWH KaKUX (aKTOPOB PaBHOBECHE MOXHO CMECTHTh B CTOPOHY 0Opa3oBaHHMs
MIPOJYKTOB B PEAKLINU:




Ny + 3Har) <& 2NH;3; AH<O0.

3. Hanummure BhIpaKeHHe 3aKOHA A CTBYIOIMX Macc A1 CKOPOCTH MPSIMBIX peaKkUuil U XMMHYEeCKOro
paBHOBecCHSI:
a) Bryry + Hyy < 2HBr
0) Fe20s¢) + 3Hy i < 2Few) + 3H20(
B) 2SO0y + Oy < 2S0sry
Bapuant Ne 2

1. Ompenenute, Ha CKOJNBKO TPagycOB HEOOXOIWMO YBEIHYUTH TEMIEpaTypy, YTOObI CKOPOCTh pEaKLHH
yBenmamnack B 16 pas. TemmeparypHablii ko dUIIEHT paBeH 2.
OtgeT: Temiiepatrypy Heobxoaumo yBennanuthb Ha 40°C.

2. OOocHyiiTe, MpH HM3MEHEHHH KaKuX (PaKTOpOB paBHOBECHE MOXKHO CMECTUTh B CTOPOHY 0Opa3oBaHHSA
MPOAYKTOB PEaKIIH:
2SO0y + Oy < 2S03(); AH<O0.

3. HanumuTe BbIpaKeHHe 3aKOHA JEMCTBYIOIUX MACC ISl CKOPOCTH MPSIMBIX PeaKUuuil H XHMHYECKOro
paBHOBecCHsI:
a) Nory + 3Har < 2NH3
0) 2Few + 3H2O¢) & FexOs + 3Ha
B) 2CO() + Oyr) & 2C0Oy
Bapuant Ne 3

1. PaccuuTaiite, TeMIepaTypHbIid KOAPPHUINEHT XUMHYECKOH PEaKIUH, €CIH NPU YBEIHMYCHUN TEMIIEPaTyphl Ha
50°C ckopocTh peakiiuy yBeauuuiach B 32 pasa.
OTBeT: TeMIepaTypHbIiA KOAPPUIMEHT PaBeH 2.

2. OO0ocHyiiTe, mMpu W3MEHEHWH KaKUX (AKTOPOB PaBHOBECHE MOXHO CMECTHTh B CTOPOHY OOpa3oBaHMUs
ucxoaubix Bemects B cucteme: COqy + Clyry <> COClyry; AH>O0.

3. HanumuTe BHIPaKEHHE 3aKOHA JEHCTBYIOIHX MACC ISl CKOPOCTH NMPSIMBIX PeAKIUil H XHMUYECKOr0
paBHOBecCHsI:
a) 2NOg) + Oz & 2NOy
0) CSamy + 2H2S(r) <& CHagy + 4Sw
B) 2NH;() < Nory + 3Ha

OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE peakumuun

Bapuanr Ne 1
CocTaBbTe CcXeMbl JIIEKTpOHHOro OamaHca. PaccraBeTe KOI(DPHUIMEHTH, YKaXWATE OKHCIUTENh U
BOCCTAHOBHUTEb, MPOIIECCH BOCCTAHOBIICHHSI M OKUCIICHUSI:
1) Al + H,O + NaOH — Na[AI(OH)4(H20),] + H-
2) Fe,03+CO — Fe + CO>
3) AgNOs +H,— Ag + NO + H,0
4) MnO, + KC|03 + KOH — KoMnO4+ KCI + H,O
5) Fe(NOs3); - Fe;03 + NO, + O
Bapuant Ne 2
CocraBpTe CXEMBI D3JEKTpOHHOro OanaHca. PaccraBeTe KO3((UIMEHTH, YKaXKHTE OKUCIUTEIb U
BOCCTAHOBHUTEIb, POIIECCHl BOCCTAHOBIICHHS U OKUCIICHHSI:
1) H0;+ KMnOs— Oz+ MnO, + KOH + H,0O
2) Sn+ NaOH + H,O — Naz[Sn(OH)s] + H-
3) Cu+ HNOs(KOHu_)—) CU(NO3)2 + NO, + H,0O
4) FeS + O, —» Fe,O3 + SO,
5) Cu(NOs);— CuO + NO; + O
Bapuant Ne 3
CocraBpTe CXeMbI DJIEKTpOHHOro OanaHca. PaccraBpTe KO3(DUIMEHTHI, YKaXUTE OKUCIUTENh H
BOCCTAHOBHUTEIb, IPOIIECCHl BOCCTAHOBIICHHS M OKUCIICHHSI:
1) Cr,03+ KC|03+ KOH — K,CrOs+ KCI + H,0
2) NO>+ O+ NaOH — NaNOs;+ H,.0O
3) P+ HNOs;+H;0 — HiPOs+NO
4) Bi,Sz+ HNO; —» Biz(SO4)3+ NO + H,O



5) Clz+ KOH — KCI + KCIO + H0
XHUMHS 3J1eMeHTOB. S-3J1eMEeHThI

Bapuant Ne 1
HazoBute xummueckne coemuHenns mo HomeHknarype MIOITAK (amantupoBaHHBIH BapHWaHT); YKaXuTe, K
KaKOMY KJIacCy OHU OTHOCSITCSI:
N8.2CI'04><2H20, Mg(HC03)2, (NH4)2MQ(SO4)2, KH2P04, CaOC|2, NH4C&PO4, Ca(H2PO4)2XH20, CaOZ,
Ba(HS)..
Pemure 3anauy.
Paccuwuraiite Monsipayto konnentpanuto (C) pactBopa ¢ ®( NaOH) = 16,0% u p = 1,175 r/mi.
Ortser: 4,7 MOJIB/1.
Pewmnre 3anauy.
Paccuuraiite 3nauenne pH B 0,5x102M pactsope Ca(OH)..
Ortgert: 12.
Bapuant Ne 2
Hcnonp3yst monsipuzaliioHHbIE MPEACTABICHUS, TEOPETHYCCKH O0OCHYHTE CIIOCOOHOCTh MOHOB CIEIYIOLIHX
coneit k ruaponusy: MgCly, NaNOs, K>SOs. CocraBbTe HOHHO-MOJICKYJISIPHBIC U MOJICKYJISIPHBIC YPaBHECHHS
peakiuid THIPOJIN3a, a TaKKe PACCMOTPUTE THIPOIU3 C MO3UIMNA MPOTOJIUTHYSCKOW TEOPHH KHCIOT U
OCHOBAHH.
Pemure 3anauy.
PaccunTaiite MaccoByio momio (®) Na,SOs B pactBope ¢ MosipHoit koureHTpanueit C = 0,144 mone/n u p =
1,028 r/mim.
Ortser: 2,01%.
Pemure 3anauy.
B 3 1 pactsopa conepsurcs 0,3x10°° mons HNO;. Paccuuraiite 3nauenre pOH sToro pactsopa.
Ortsger: 10.
Bapuant Ne 3
Omnpenenure CUITy OCHOBAaHHIA, YIUTHIBAS Il KATHOHOB — THI 3JIEKTPOHHOM O0OJIOYKH M BETUYMHY HOHHOTO
MOTEHIINANA, ¥ PACTIONOKHUTE CIICTYIONINE THAPOKCHIBI B MTOPSAIKE YBEITHUEHHS UX OCHOBHBIX CBOMCTB:
1) Ba(OH); 2) Mg(OH); 3) NaOH
Pemure 3amauy.
Paccunraiite Mmomsipuyto kornentparnuto (C) pacteopa ¢ w(KBr) =30,0% u p = 1,259 r/mi.
Ortser: 3,174 Moap/i1.
Pemure 3anauy.
Paccuwuraiite 3nauenne pH B 0,5x10°M pactsope Ba(OH),.

Ortser: 9.
Kputepuu oneHky BbINOJIHEHUS MUCbMEHHBIX JOMALIHUX 3aJaHUI
4-GayutbHas
nIKajia [Tokazatenu Kpurepun
1. CBoeBpeMeHHOCTS CTyseHTOM 3ajJlaHWe pPeIIeHO CaMOCTOSATEIBHO.
BBITONHEHNS 3a0AHHA. [Ipu >TOM cocCTaBleH MPaBUIBHBIA aITOPUTM
Ommmano 9 peIICeHUs 3aaHUs, B JIOTHYECKHX PACCYXICHUSIX, B
- HonHoTa BBINONTHEHHS | griGope hOpMYI M PELICHAN HET OLIHOOK, IOIyHUeH
OPaKTUICCKOTO BEpHBIA OTBET, 3aJjaHUE PEIICHO PalMOHAIBHBIM
3a/1aHMS. Croco6oM.

CTyneHTOM 3aJaHH€ PENIeHO C MOJCKa3KOoM
npenojasatens. [Ipu 3ToM cocTaBiieH MpaBUIbHBIN
QITOPUTM  pEIIeHUS 3aJaHus, B JIOTHYECKOM
Xoporio BBIITOJTHEHUA 3aIAHUA. | paccy)kJEHUM M PEUICHUH HET CYHIEeCTBEHHBIX
ommOO0K; MPaBUILHO clelaH BBIOOp GoOpMys s
peLIeHHS; €CTh OOBSICHEHUE peIIeHUs, HO 3aJaHue
pEIIeHO  HEpalMOHAJIBbHBIM  CIHOCOOOM  WJIH

3 . IlocnemoBaTteabHOCTh
n parOHAJIBHOCTDb




VY nosnerBopu-
TEIBLHO

Heynosnerso-
PUTEIBHO

JOMyIIEHO He Oojee JBYyX HECYyIIEeCTBEHHBIX
OIMOOK, MMOJIyueH BEpHBIN OTBET.

CTy,Z[eHTOM 3agaHue PpPEeICeHO C IIOoACKAa3sKaMHu

npenogasarens. Ilpu  3TOM 3agaHue  MOHATO
IPaBWIbHO, B JIOTUYECKOM pACCYXKIECHUH HET
CYLIECTBEHHBIX OIINOOK, HO JIOITYIIEHBI

CyIIECTBEHHBIC OIMUOKH B BBIOOpE (OPMYJ HIIM B
MaTeMaTHYECKUX pacyeTax; 3aJaHue pEIICHO He
MIOJTHOCTHIO MJTH B OOIIIEM BHJIE.

CryzneHToM 3a7jaHiE HE PELICHO.

Kpurepun oueHKH NUCbMEHHOH KOHTPOJIbHOI padoThI

4-0annpHas MIKaia [Toxazarenu Kputepuun
OTImaHo 1. Tlomnora wu | CTyneHTOM aH IOJIHBIN OTBET Ha
MPaBUILHOCTh PEIICHHS | IPaKTUYECKH Bompoc. Pemiensl 3aiayn.
Xopomo HPAKTUYCCKOTO 3a/laHuA. | [[pakTUyecKrue 3aJaHus W 33Ja4d PEIICHBI
2. IIpaBUIBHOCTH CTYJICHTOM C HEOOJILIIUMU HETOYHOCTSIMH.
YV I0BIETBO- I(/I;g;)meHHﬂ CTyIeHTOM JOIYIIEHO HECKOIBKO OIIMOOK B
JICOBATCIILHOCTD COEp’)KAHUM  OTBETA HA  IPAKTHYECKHE
PHTEIIRHO JICHCTBHUH). BOIPOCHI. 3aa4 PEIIEHBI C OIIMOKAMH.
3. CTyneHToM perieHue MPaKTUUYeCKUX 3aJlaHui
Heynosners- CaMoCToATENEHOCTS HE BBIIIOJHEHO. 3a1a41 HE PEIICHBI.
OPHTENBHO OTBCTA.
KpuTtepumn onieHKH BbINOJTHEHUS J1a00PATOPHBIX padoT
4-0amibpHas
[Tokaszarenu Kpurepun
HIKanza
1. CBoeBpemeHHOCTh | CTyA€HT MOKa3bIBAE€T FOTOBHOCTH K BBIIIOJIHEHHIO
BBITIOJIHCHHUS 3a7]aHus. | TabOpaTOpHOM  paboThl, BIAAEET  TEXHUKOU
2. [TonmHoTa BBITIOJTHEHHS]  OTEpallvii; BBIMIOJHAET ONepaluu
BBITIOJTHCHUS aKKypaTHO, YETKO; coOmoaaer TEXHUKY
1a00paTOPHOTO Oe3omacHocT Ha paboueM MecTe; TMPaBUILHO
OTan4HO 3a/IaHMS. OIICHUBAET PE3yJbTAThl BBITOJHEHHBIX OIEpaInii;
3. Odopmnenue yMeeT  MpaBWIbHO  MPOUW3BOAUTH  PACUETHI;
nabopaToOpHON pabOThl. | MPaBWIBHO OPOPMIISIET X0/ JTabOpaTOpHOIl pabOThHI
4. OTBeTHI HA U JaeT TpaBWIbHOE 3aKIIOYCHHE, OTBEYaeT Ha
KOHTPOJIBHBIC BOMIPOCH | KOHTPOJIBHBIE BOIPOCH MO TeME J1abOpaTOPHOTO
0 TeMe JTa0OpaTOPHOTO | 3aHSATHUS.
3aHATHSL. COOTBETCTBYeT  BBINICYKA3aHHBIM  KPHTEPHUSIM
OIICHKH, HO JIOMYCKaeT He NPUHIUMUATHHBIE
Xoporo omunOKHU 1o oopmileHn 0 T1abopaTOpHON paboThl U
B OTBETaX HAa KOHTPOJIbHBIE BOMPOCHl IO TEME
71a00PAaTOPHOTO 3aHSTHSI.
VioBeTsop- CoOTBETCTBYET  BBINICYKA3aHHBIM  KPHUTEPUSIM
TeIBHO OILICHKH, HO JIOMyCKAET: MPUHIUIHAIBHBIE OIIUOKU
no OoQOpPMIICHHIO TPOTOKOJA M B OTBETaXx Ha




KOHTPOJIbHBIE ~ BOIIPOCHI; HE  CYLIECTBEHHBIE
OIIMOKU IO TEXHHUKE BBIMOJIHCHHS OIEpaIii 10
aHaIKU3y; MO OTACNbHBIM DSTalaM BBIOJHEHUS
paboOThI HYKJIAETCsl B IOMOIIM MPENOAaBaTes;

Heynosnerso- CTyIeHT He TOTOB M HE JIOMYIIEH K BBITOJIHEHHUIO
PUTEIILHO 1a0b0paToOpHOM pabOTHI.

8.2. Ix3ameH no qucuumiInHe «O0mas 1 HeOpraHuvYecKas XUMHUD)
Bonpocskl Kk 3k3aMeHy 10 JucHUILIHHE «O01asi 1 HeOpraHu4vecKkasi XuMushH)
(OIIK-1: OIIK-1.2; OIIK-1.3; OIIK-1.4)

DK3aMeH M0 JUCIUIUIMHE MPOBOAUTCS B YCTHOU ¢opme mo Omieram. Ha moAaroToBky k oTBeTy
ctynenty aaercs 30 MUHYT.

B cootBercTBum ¢ Ilonoxxennem o 6amisHO -peiituaroBoii cucreme COI'Y, Ha ycTHOM 3K3aMeHe
CTYZCHT MOJIy4aeT MaKCUMaJbHOE Komn4yecTBO OamioB — 30.

DK3aMeHaIMOHHbIe OusieThl 1o aucHuIuinHe «OOImas U HeopraHWYecKas XUMHS» BKIIOYAIOT

YeThIpe BOINPOCA, KOTOPHIC OICHUBAIOTCS COOTBETCTBYIOIIUM KOJIMYECTBOM OasioB (MaKCHMalIbHBIN
Oain):

1-i Bompoc: u3 paznena "O6mas xumus" - (Bonpocsl ¢ 1 o 25) — 5 dannos,

2-i Bompoc: u3 pasaena "Heopranmueckas xumus'" - (Borpocsl ¢ 26 o 50) — 5 éannos,

3-ii Bompoc: pacyeTHas 3aqa4ya (CM. aHAJIOTHYHbIE 3aJJaHUs U3 JTaOOPAaTOPHOTO MPAKTUKYMa Kak MEepPBOro,
TaK ¥ BTOPOro cemectpoB) — 10 éannos.

4-ii BOMPOC: XNMUYECKOE YIpaKHEHHE (CM. aHAJIOTUYHBIE 3aJaHHsI U3 JTa00OPaTOPHOTO MPAKTHKyMa Kak
MEePBOTO, TaK U BTOPOTO CEMECTPOB) - 10 dannos.

Ha sx3amene CTYACHT MOZKCT IOJIb30BATHCA KAJIBKYJIATOPOM JISI MATEMATUYCCKUX paCLIéTOB, a TaKXKe
BCIIOMOT'aTCIIbHBIMHU Ta6J'II/II_[aMI/IZ HepI/IO,[[I/I‘leCKaH Ta6.]'II/II_[a XHUMHUYCCKUX 3JICMCHTOB I[I/I MeHI[eJ'IeeBa,
SHGKTpOXI/IMI/I‘leCKI/Iﬁ psaa HaprI)I(eHI/Iﬁ MCTAJJIOB, Ta6n1/1ua pacTBOPpUMOCTHU BCUICCTB.

1. T'paduueckoe n3o0pakeHHE ATOMHBIX OpOUTaned: MOJENb JJIEKTPOHHOTO O0Jiaka, TpaHWYHAas
MOBEPXHOCTh, KBaHTOBas sueiika. OCHOBHbIE 3aKOHOMEPHOCTH (POpMHUpPOBAHHE >IIEKTPOHHBIX
000JIOYEK aTOMOB: MpPHHLMII HaWMeHblIell »Hepruu, 3amnper Ilaynu (mogypoBeHb, €ro
9JIEKTPOHHAsi €MKOCTh; YpPOBEHb, JJIEKTPOHHAs E€MKOCTh ypoBHeW); mpasuio [yHza,
SMIUPUYECKOE NMPABUIIO COCTABICHUSI 3JIEKTPOHHBIX (GOPMYIL.

2. llepuonnyeckuii 3aKOH M €ro coBpeMeHHas GopmyinupoBka. Mzotomnsl. [lpumenenue "MedeHbix"
atoMoB B Mmeaunuue. Ilepuoanueckas cuctema (IIC) m ee BapuaHTBI: KOPOTKONEPHUOIHBIM U
JUIMHHOIIEPUO/IHbIE; KOHCTPYKIMsI KopoTkonepuoaHoro Bapuanta IIC: mnepuoa, rpymma,
noArpymnmna; 4 cemeiicTa (0710Ka) JIEMEHTOB.

3. Baxseiilue xapakKTepUCTHUKH aTOMOB, TEPUOJAUYECKUN XapaKTep MX M3MEHEHHs: OpOUTAIBHBIN
paaunyc, SHeprus MOHHU3AIMH, CPOJCTBO K JIEKTPOHY; OTHOCHUTEIbHAS 3JIEKTPOOTPULIATEILHOCTD,
3G GeKThl HKpPAaHUPOBAHMS M MPOHUKHOBEHHUS DJEKTPOHOB K sapy, d3(hdekr B3auMHOro
OTTaJKMUBAHUS AJIEKTPOHOB OJIHOT'O CJIOS; BTOPUYHAS U JOMOJHUTENbHAS IEPUOTUIHOCTb.

4. OcHOBHbIE XapaKTEPUCTUKU XMMUYECKOH CBSI3U - BHEPrus, JJIMHA, BaICHTHBIA yroi. CyIIHOCTb
pabotr [eiftnepa-Jlongona. OcHOBHBIE MOJOXKeHUsT Merona BayeHTHBIX cxem (BC), nBa
MeXaHu3Ma OOpa30BaHMsI KOBAJICHTHON CBSI3M - OOMEHHBIM H JIOHOPHO-aKIIETITOPHBIH,
ANEKTPOHHO-CTPYKTYPHBIE JUarpaMMbl MOJIEKYI, JIeJIOKaIM30BaHHas (MHOTOIIEHTPOBAsI) CBSI3b.
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['uOpuan3anus aTOMHBIX opOuWTanell YciaoBusS ycTOWYMBOM ruOpuausanuu. [IpocTpaHcTBeHHas
KOH(HUTyparysi MOJIeKyJ, 00pa3oBaHHBIX THOPUIHBIMU U "urcThIMU" opOuTansamu. [lonspuzanus
KOBAQJICHTHOM CBSA3U. J[MMOJIBHBII MOMEHT CBSI3U U MOJISIPHOM MOJIEKYJIBI.

CBolicTBa COEIMHEHUN C KOBAJIEHTHOW CBs3bl0. VOHHAas CBSI3p — MpEeAENbHBIM cilydail
KOBAJICHTHOM TOJSIPHOM CBSI3U, €€ HEHACBIIAEMOCTh, HEHANPABIECHHOCTb. MOHHBIE KpHCTalIbL.
CBoiicTBa HOHHBIX KPUCTAILIOB.

Henocratku metona BC. Meton mMonekynspHbIx opOuTtaneii. CBA3bIBAIONIUE, PA3PBIXIIAIONINE H
HE CBSI3BIBAIONINE MOJICKYJISIpHBIC OpOUTAIIH.

OrnpenenieHue MOHATHS - KoMIuiekcHoe (koopauHaumoHHoe) coenunenue (KC). Crpoenue
KOMIUIEKCHOTO COEIMHEHMS: LIEHTPAJIbHBIN aTOM, JIMTaH[bl, BHYTpeHHAA U BHewHss cepa KC,
KOOPJAMHAILIMOHHOE YHCJIO IIEHTPAIILHOTO aToMa (MOHA).

Tunbl LEHTpaJbHBIX aTOMOB IO CTPOEHHUIO 3JIEKTPOHHBIX 000j04eKk. Tumbl JMraHzoB IO
JIOHOPHOMY aToOMy, JEHTaTHOCThb JuranaoB, HomeHkJaTypa KC. YcTOWYMBOCTH KOMILIEKCHBIX
coeiMHEHUi; (PaKTOpbl, OT KOTOPHIX OHA 3aBUCHT.

Knaccudukanus u n3omMepuss KOMIUIEKCHBIX COeIMHEHUM. buosornuyeckas pojib KOMIUIEKCHBIX
coeIMHEHU, MeTalIo(pepMEHThl, XUMHUUECKUE OCHOBBI MPUMEHEHUS! KOMIUIEKCHBIX COEUHEHUIN
B (hapmaruu 1 MmenuiuHe. [Ipuposa XuMU4ecKoil CBSI3M B KOMIUIEKCHBIX COEIMHEHHSIX.

Cucrema u BHemHsist cpena. Tumbl cucrem. CocrosiHME cUCTEMbl M (YHKLUHMH COCTOSIHHUA.
BuyTtpennsist sHeprusi cucreMsl. TeruioBsie 3G ¢ekTsl peakiuu. [[oHATHE 0 TEPMOXUMHH. 3aKOH
I'ecca u cnenctBust u3 Hero. [lonsarue o0 sHranbnuu. IloHsATHe 00 3SHTpomMuU, Kak Mepe
HEYNOPSA0YEHHOCTH CUCTEMBI U €€ TEPMOJIMHAMUYECKON BEPOSATHOCTH.

Tepmoaunamuueckue  noreHuuansl  (dHepruu [ub66ca u  I'ensmronsua.)  Kpurepuii
CaMOIIPOU3BOJILHOTO IPOTEKAHUSI XUMHUYECKOM peakuuu. Tabnuubl CTaHJApTHBIX H3MEHEHUI
TEPMOJUHAMHYECKUX BelW4YuH. OnpenesieHne HalpaBiICHHUs CaMOIPOM3BOJIBHOTO IPOTEKAHMS
XUMHYECKON PEaKIuu.

Xumuueckass KWHeTHKa. MolnekynspHas M (QopMaibHas KUHETHKA, CKOPOCTb XHUMHUYECKOU
peakuuu. Peakuuu npocTtble M clokHbE. MexaHn3m Xumuueckux peakuui. Cpeasss u
MIHOBEHHAsl CKOPOCTh peakuuu. PakTophl, BIMAIOIIME HA CKOPOCTh XMMHMUYECKHUX pEakLUld B
TOMOT€HHBIX U T€TEPOreHHBIX CUCTEMAX.

3aBUCUMOCTb CKOPOCTH IPOCTOM peakuuu OT KOHUEHTPalMU. 3aKOH JEHCTBYIOIIMX Macc.
[Mopsanox peakuuu. KoHcTaHTa CKOpOCTH peakUuU. 3aBUCUMOCTh CKOPOCTH pEaKUUU OT
temnepartypsl. [Ipasuno Baut-I'odpda. YpaBHenune Appenunyca. DHeprus akTUBALMH.

O6parumbie u HeoOpaTuMmble peakinuu. COCTOSHHE XHUMHUYECKOTO paBHOBecus. OTiandne
COCTOSIHMSI XMMHYECKOI'O PAaBHOBECUSI OT KMHETUYECKH 3aTOPMOYKEHHOTO COCTOSIHUSI CHUCTEMBI.
VY cnoBUS XMMHUYECKOTO PABHOBECHSI B TOMOT€HHBIX U T'€TEPOr€HHBIX CUCTEMAX.

Kunernyeckass TpakTOBKa XMMHYECKOIO paBHOBECHs. 3aKOH [JEHCTBYIOIIMX Macc s
XMMHYECKOro paBHOBecHs. KOHIIEHTpallMOHHAasi KOHCTaHTa paBHOBeCUS, €€ (PU3MUECKUN CMBICII.
Cwmenienne xumudeckoro pasHosecus. [Ipunnun Jle-Illarense-bpayna.

DNeKTpOHHAs TEOPUsI OKUCIUTEIbHO-BOCCTaHOBUTENbHBIX peakiuil (OB) (ITucapxesckuii). OB -
CBOMCTBA JIEMEHTOB U UX COEAMHEHUN B 3aBUCUMOCTH OT nosoxenus B [IC. MI3smenenue crenenn
OKHCJIEHUsT aroMoB 3yeMeHTOB B OB-peaknmsax. ComnpspkeHHblE mapbl  OKHUCIUTENb-
BoccTaHoBUTENb. CTaHAapTHOe H3MeHeHue HsHepruu ['mb06ca OB-peaknuii M craHaapTHbIE
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE MOTEHIHAIIBI ITOJTYPEAKITHHA.

JlucriepcHble CUCTEMBI. XapaKTepUCTUKAa HCTHHHBIX pAacTBOPOB, UX poOjib B QapMaluu u
MeaunuHe. XuMudeckas u ¢uznyeckas Teopuu pactBopoB. [Ipouecc pactBopenus. 3menenue
CBOMCTB paCTBOPEHHOTO BELIECTBA U pacTBopuTeld. CBONCTBA paCTBOPUTEIEH.

PactBoprumocTs. dakTopsl, BAMSIONIME Ha pacTBOpuMOCTh. [Ipotiecc pacTBopeHus, kak (HpU3HNKO-
XUMHUYECKHH Tpouecc. TepMoAMHAMMUYECKUN aHalIM3 IIpolecca pacTBOpeHus. PacTBopumocTh
ra3oB B xHUAKOCTAX (3akoHbl ['enpu, [lanbrona, I'enpu-/lanbrona). 3aBUCUMOCTh paCTBOPUMOCTHU
ra3a OT KOHI[EHTpAllui paCTBOPEHHBIX B BOJIE 3JIEKTPOJIUTOB, (3akoH CeueHoBa).
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KonnuraruBaeie cBoiicTBa pactBopoB. OcMmoc, ocMoTudeckoe aaBieHue. 3akoH Bant-I'odda.
Poms ocMmoTHueckoro pmaBieHuss B OuWonorud, MenunuHe, (apmanuu. IM3oToHHMYecKue B
TUIIEPTOHUYECKHE PACTBOPBI.
OCHOBHBIE TOJOXEHUS TEOPUU DIIEKTPOJUTHYECKON auccouumanuu. Ilpoueccel moHM3anmuu u
JUCCOLIMAlMKU, BIMSHUE HA HHUX MPUPOABI PACTBOPUTENSI W PACTBOPEHHOIO BEILECTBA.
TepMmonnHaMuyeckuil aHanus npouecca guccounannu. CTeNneHb AUCCOLMALNU U €€ 3aBUCUMOCTh
OT TEMIEPATypPbl, OTHOUMEHHBIX HOHOB, KOHLIEHTpaluu. CUJIbHBIC U CIIa0ble JIEKTPOJIUTHL.
Huccounanus Monekya Boasl. loHHOE npou3BeneHue Boabl. Bomoponnsiid mokasarens. [londarue
00 MHIUKATOPaX.
PaBHOBecHBIE mpoLIECCHI B pAcTBOPax MAJOPACTBOPUMBIX AIIEKTpoauToB. [lpousBeneHue
PacTBOPUMOCTHU MJIM KOHCTaHTa paCTBOPUMOCTH.
I'maponus conell. MexaHusM Tupoiin3a M0 KaTUOHY U aHHUOHY € MO3ULHUU NOJIIPU3ALMOHHOTO
B3alMO/JICIICTBUSI MOHOB COJM C MOJIEKyJaMu BOJbl. TepMOIMHAMHUYECKUN aHaIU3 IMpoliecca
TUAPOIN3A.
Teopun KHCIOT W OCHOBAHMM: HEIOCTATKM TEOPUM KHUCIOT W OCHOBaHHN AppeHuyca.
[IpoTonuTnyeckas Teopust KUCIOT U ocHOBaHUW bpencrena - Jloypu. OCHOBHBIE OIpEAEIICHHUS.
Tunsl NpoTONUTUYECKUX pPEAKIMM. DNEKTpOHHas TEOopusi KUCIOT W ocHoBaHuil. Kucinotel u
ocHoBanus JIbrouca.
bop. O6mas xapakrepuctuka (monoxenue B [IC, cTpoeHHE 3IEKTPOHHBIX OOOJIOYECK aTOMOB,
BO3MOJKHBIE U TIPOSBIISIEMBbIE CTENEHU OKHUCICHUS, HAXOXKIEHUE B IMpPHUPOJE, IOIy4YEHHE,
¢dusnveckne CBOWCTBa). XMMHUYECKHE CBOMCTBA.
Amomuauii. OO1mas xapakTepuCcTHKa. XUMUYecKue cBoricTBa. COCIMHEHMS aTFOMUHUS: OKCHI,
THIIPOKCUJ, TIOJy4YeHHE, CBOWCTBa, aM(pOTEPHOCTh C TO3MLIUN Teopun AppeHuyca u
MIPOTOJUTUYECKON TEOpUU KUCIAOT M OcHOBaHMU. Conu anoMuHUA. XHUMHYECKUE OCHOBBI
MPUMEHEHHS ATFOMUHUS B €r0 COSIMHEHUH B MEIMIIMHE U (hapMaIiH.
VYraepon. OcoGenHocts mnosoxenus yriepoaa B IIC. Yriepoa, kak OCHOBa OpraHHMYECKUX
COEMHEHMH, ero Orojornueckas poib. AJIJIOTponus; anmas, rpaguT, kapOuH, QysuiepeH, rpades.
AKTUBUPOBAHHBIHN yroJb Kak aJcopOeHT. XMMHUYECKHEe CBOWCTBA YIIepo/ia U €ro COeJMHEHUH.
A3zor. OOmas xapaktepuctuka. CTpoeHHE MOJIEKYyJbl. XUMHUYECKHE CBOMCTBA. AMMHAK.
ITonyuenne. CrpoeHne Monekynsl. Pusznueckne CcBONCTBAa ammuaka. KHIKMA aMMHaK,
BOJOPOJHBIE  CBS3M. XHUMHYECKHE CBONCTBA: KHUCIOTHO-OCHOBHBIE M  OKHUCIHUTEIBHO-
BoccTaHOBUTeNbHBIE. AmMmuakatel (amMmuHHble KC). Conu  aMMOHMS, pacTBOPUMOCTb,
TepMHUecKas yCTOMYMBOCTh. KauecTBeHHbIE peakllMi Ha aMMHaK U HOH aMMOHUS.
A3zoTHas kucnora. BaneHTtHas cxema Mosnekyibl. PU3HUECKue U XUMUUYECKHUE CBOMCTBA. A30THAs
kucinora kak okuciurenb. "Llapckas Boaka". OcoOEHHOCTh B3aUMOJECHCTBUS C MeTaJlJlaMHU.
Hutpatel, TepMuueckoe pasiioKeHUE, OKUCIUTENIbHbIE CBOWCTBA, KAUECTBEHHAs pEaKIUs Ha
HUTpPAT-HUOH.

®ocdop. Obmas xapakTepucTuka. Asorponus. Xumuyeckue cBoiictBa. Coenunenus gocgopa
¢ BomopoaoM (docdun); ¢ ramoreHamu, ux rugaponus. Coemunenust (ochopa ¢ KUCITOPOIOM.
[Tonmyuenue, cBoiictBa. docdopHoBaTrcTas u pochopucTas KUCIOTHI, CTPYKTYpHBIE (POPMYIIBI,
OCHOBHOCTb, BOCCTaHOBUTEJIbHBIE CBOICTBa. KauecTBeHHBIE peakiuu Ha MOHBI KUCIOT (docdopa
(V). buonoruyeckas ponb pocdopa u ero coeTMHEHUH.

Kucnopon. OO6mass xapaktepuctuka. OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHHUS MOJIEKYJIbI
KHCII0po/ia. XMMHUYECKAsi aKTUBHOCTh MOJIEKYJISIPHOTO M aTOMHOT0 KHciopoja. Monekyina Oz kak
nurasja B okcuremorsiiooune. O3oH. CTpoeHUE MOJIEKYJIBI.

[lepoxcun Bomopoma. Ctpoenue Monekyinbl. [lomyuenue. ®Pusuueckue cporictBa. H202 kak
kucnotra.  OKHCIUTENbHO-BOCCTAHOBUTENbHAS  JBOMCTBEHHOCTh  MNEpOKCHIA  BOAOPOAA,
KaueCTBEHHAas peaKlMsl Ha IEPOKCUIHYIO IPYIIIUPOBKY. Y CIIOBUS XpPaHEHUS IIEPOKCUIA BOJIOPOIA
U ero pactBopoB. [IpumeHeHne nepokcuaa BoAopoa U NEPOKCUIHBIX COeTMHEHUH B (hapMaliu U
MEIULIMHE.

Cepa. Cenen. OOmass xapakTepucTuka. XUMHYeckue cBoicTBa. CoeauHEHUs C BOIOPOJIOM.
CepoBonopon. Ilomydyenue, cTpoeHue MOJEKYJbl, (U3NYECKHE W XMMHUYECKHE CBOICTBa.
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CepoBofoposiHasi  KHCJOTa, CYJIb(UIBL, THUIPOCYIb(UIBI, PACTBOPUMOCTb,  THIPOJIU3,
BOCCTAaHOBUTEJIbHBIE CBOMCTBA, KAUECTBEHHAS PEAKIIMSL.

Coemunenus cepol (VI): okcua, xmopun auokcocepbl (cynbdypuiaxiopun). CepHas KHCIIOTA,
oneyM, nucepHas kucinota. Cynbdarel, UX pacCTBOPUMOCTH B BOJE, TEPMUYECKasi yCTOMYUBOCTB,
KauecTBeHHas peakuus. TruocepHas kucinota. bruojgoruueckas poiib cepbl U celeHa.

p-Onementsl VII rpynmsl: ¢rop, xmop, 6poM, o, acrat (rajorensl). O0mas xapakTepuCTHKA.
Oco0sie cBoiicTBa QTOpa, Kak HanboJee ANEKTPOOTPULIATEILHOTO AieMeHTa. [IpocThie BelecTBa,
UX XUMHYECKasi aKTUBHOCTb.

Coenunenus raioreHoB c¢ BopopoaoM. Ilomyuenue. PactBopumocTs B BoOzE, MOJIIPU3YEMOCTb,
nucconuanus. KuciaoTHele 1 BoccTaHOBUTENbHBIE cBOKCTBA. COM rajJoreHOBOJOPOIHBIX KUCIIOT.
KauecTBeHHBIE peaKkIM1 HA raJlar€HU1-UOHBI.

CoenMHEHUs TaJOTeHOB B MOJOKUTEIbHBIMU CTEMIEHSMU OKHUCIICHUS: COSIUHEHUSI C KUCIOPOIAOM
U Ipyr ¢ ApyroM. BzammonencTBHe rajgoreHOB € BOJOM, BOJHBIMU PAacTBOPAMM ILEIOYEH.
[IpumeneHue B MEAUIIMHE, CAHUTAPUHU U (papMalliu MpernapaToB raloreHoB.

OKCOKHCIOTHI XJIOpa, CTPOEHME; 3aBUCUMOCTb CHJIbl KHCIIOT, MX OKHCIMTEIbHBIX CBOMCTB M
YCTOHYMBOCTU OT CTENEHU OKUCICHHS XJopa (BEJIMYMHBI MOHHOTO MOTEHIIMANa) MpernapaTsl
aKTUBHOT'O XJIOpa: XJIOPHAsl U3BECTh, XJIOPHAs BOJA, XJIOPAThl, OpOMaThl U UOAATHI U UX CBOWCTBA.
buonoruueckas poib rajJoreHoB.

d-Dnementsl VI rpynmei: xpom, MonuOaeH, Boibdpam. OOmias xapakrepuctuka. CXOACTBO H
otnuune ot p-anaemeHToB VI rpymmel. Coeaunenus xpoma (II) u (ll): oxcuasl u rugpokcusi
xpoMa. AmdorepHocTs ruapokcuna xpoma (III) ¢ mo3ummm TEOpUd KUCIOT U OCHOBAHUM
Appennyca u npotonutudeckoit. Conu xpoma (I11), pactBopumocts, runposan3. Keacuel.
Coemunenus xpoma (VI). Okcua. XpomoBas u auxpomoBasi KuciaoTbl. Coiu, XpoMaTbl H
nuxpoMatbl. PaBHOBecHe B pacTBOpe MEXAy Xpomar- U JuXpomar hoHamu. VX okuciauTenbHbie
cBoiicTBa. XpomoBasi cMech. [lepokcunnbie coequnenust xpoma (VI). buonoruyeckas ponb xpoma
u MonubaeHa. [IpuMenenue coeAMHEHUH Xpoma 1 MouOieHa B (hapmarium.

Mapranen. CoiictBa okcunoB u rujapoxkcunoB mapranua (II) m (III). Comum, pactBopumOCTS,
TUIPONN3, KauecTBeHHas peakuus Ha voH mapranna (I1). Oxcun mapranna (IV). OxucnurensHo-
BoccTraHoBUTENbHBIE cBoMcTBa. Coymm Mapranma (VI) - manranatel. Oxcua mapranma (VII).
Mapranuesas kuciorta. Conu Maprasia.

Coemunenuss maprania (VII)- mepmaHraHatel: TEPMHUECKOE Ppa3IOKEHHE, OKUCIUTEIbHBIC
CBOMCTBaA, MX 3aBUCUMOCTb OT pPH cpeapl. Xumuyeckne OCHOBBI MPUMEHEHHUS MEpMAaHraHaTa
Kanus B MenuuuHe. OOmie 3aKkOHOMEPHOCTH U3MEHEHHSI KUCIIOTHO-OCHOBHBIX M OKUCIUTENbHO-
BOCCTQHOBUTEJIbHBIX CBOMCTB COCIUHEHMH d-3JIEMEHTOB INpH IMEpEeXoJe OT HU3IIMX CTeleHeH
OKHCJIEHHUS K BBICIINUM (Ha MpUMEpPe COeTUHEHUI Maprania). buonorudeckas posib Maprasua.
d-Dmementsr  VIII rpynmer: skene3o, kobamsT, Hukenb. JKemezo. OOmas XapakTepHCTHKA.
Xumnyeckue cpoiictBa. Coenunenus xenesa (II) u xenesa (Ill): okcuapl u ruapokcubl, conu
(pacTBOPUMOCTB, TUIPOJIN3, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA).

KomruiekcHble coequHeHHs Kene3a ¢ IMaHW-, TUOLMAaHaT (polaHua) - uMoHamu. Deppatsl.
[Tonyuenne. OkucnurenbHble cBolicTBa. KauecTBeHHble peakuuu Ha uonbl xkenesa(ll) u (111).
buonoruueckas posnp jxeneza. XMMHUUYECKHE OCHOBBI MPUMEHEHUS jKelie3a U HKeJIe30CoAepKaIInX
MpernapaToB B MEIUIIMHE U (hapMalium.

Coemunenus wmenu (I) wm (II), KUCIOTHO-OCHOBHAsT W OKHCIUTEIHHO-BOCCTAHOBUTEIhHAS
xapakrepuctuku. Kommiekcuele coequnenust meau (II) ¢ ammuakom (amMmMuakarsbl), THIPOKCUI-
MOHAMM, AaMHUHOKHCJIOTAaMH UM MHOTOaTOMHBIMHU crnupTamu (xenatel). [lpupoma okpacku
coequHeHnii Mmeau. KauectBennas peakinus Ha noH meau (II). Menscomepkaiue GpepMeHTHI,
XUMHYECKHE OCHOBBI UX AEUCTBUA. bruonornueckas pojib Meau.

Coenunenus cepebdpa (I): okcun, monyueHue, pacTBOPUMOCTb B Boge. Conu: HUTpAT, rajgareHu bl
OxucnurensHble cBoiicTBa cepedpa (I). KommuiekcHbie coequHeHns ¢ aMMHAKOM, TaJlOTeHU- U
tuocynbpar moHamu. KadecTBeHHass peakiusi Ha woH cepebOpa (I). Xwumuueckue OCHOBBI
MPUMEHEHUSI COeIMHEHUI Melli U cepedpa B MeAUIMHE U (apMalllu.



48.

49.

50.

O6mas xapakrepuctuka d-snemenToB I rpymnmel. [{uHK ¥ ero coemuHEHUs: OKCHII, TUIPOKCHUII,
aM(OTEPHOCTh C TO3ULUHN TEOPUN KUCIOT U OCHOBAaHMWA AppEeHHyca U MPOTOIUTUYECKOM; COMH,
pPacTBOPUMOCTh W THJIPOJIN3; KOMIUICEKCHBIE COCIUHEHHS, METaUIOPEPMEHTHI. KaueCTBEHHAs
peakiys Ha MOHBI ITMHKA. bronoruueckas posb HUHKA.

Bomopon. O6mrast xapakrepuctuka. Ocobernnoctu mojoxenuss B [1C. Peakiuu ¢ Kuciopozom,
rajoreHaMu, MeTajulaMH, OKCHUJIaMU. XapaKTEPUCTUKA CBSI3U BOJOPOJIa C KUCIOPOAOM, CEpOH,
yriepoioM. OcOOEHHOCTH TTOBEACHUS BOJIOPOJa B COCIUHECHUSIX C CHIIBHO- M CIIa00MOJIIPHBIMU
cBs3siMu. MloH BOJOpO/Ia, MOH OKCOHMS, HOH aMMOHUSI, 3JIEKTPOHHOE CTPOCHHE, XapaKTEPUCTHKA.
S- snementsl | u Il rpynmel: oOmas xapakrepuctuka. CoeqUHEHUs C KHUCIOPOJOM: OKCH/IBI,
MEPOKCHUIbI, CYNEPOKCHABI, O30HHWABL. [ WMIApPHABI, WX BOCCTAHOBUTEIbHAS CIIOCOOHOCTD.
I'unpokcunbl, amdoreproeTh ruapokcuna Oepwumms. Comu: cyiabdaThl, TalIUIbl, KapOOHATEHI,
docdarel. Okpacka IJIaMEHU JIETYYUMH COJIIMH IICIIOYHBIX W IIEIIOYHO3EMENIbHBIX METAJIJIOB.
Honbl s-MeTa/IoB, Kak KOMIUIEKcooOpa3oBaTtenu. Ponb s- MeTalioB B MUHEpaTbHOM OajaHce
OpraHusma.

Kpurepun ¢popMupoBaHusi OlleHKH YCTHOTO OTBETA CTY/IeHTA HA JK3aMeHe

Xapakmepucmuka omeema oannwl

JlaH mONHBIA, pa3BEepHYTHIM OTBET Ha IIOCTABJIECHHBIM BOIPOC,
MOKa3aHa COBOKYIMHOCTh OCO3HAaHHBIX 3HaHUMM 00 oOBekTe,
MIPOSIBIISIONIASICS B CBOOOTHOM OINEPUPOBAHUY MOHITHSIMH, YMEHUU
BBIJICJINTh CYIIECTBEHHbIE M HECYLIECTBEHHbIE €ro IPHU3HAKH,
NPUYMHHO-CICICTBCHHbIE  CBSI3W.  3HaHMEe 00  OOBeKTe 26-30
JEMOHCTpHUpYeTCcsl Ha (pOHE MOHMMAaHHS €ro B CHUCTEME JaHHOU
HAayKd M MEXKIUCIUIUIMHAPHBIX CBsizeil. OTBeT Qopmynupyercs B
TEpPMUHAX HAyKH, W3JI0XKEH JUTEPATypHbIM S3BIKOM, JIOTHYEH,
JIOKa3aTeJIeH, JEMOHCTPUPYET ABTOPCKYIO MO3UIMIO CTYCHTA.

JlaH TONIHBINM, pa3BEpPHYTHIM OTBET Ha IIOCTABJICHHBIM BOIPOC,
MOKa3aHa COBOKYMMHOCTb OCO3HAaHHBIX 3HaHUHW 00 O0OBEKTe,
JI0KA3aTeJIbHO PACKPBITBI OCHOBHBIE ITOJIOKEHUS TEMBI, B OTBETE

MIPOCIICKUBACTCS YyeTKas CTPYKTYpa, JIOTUYECKas
MOCJIEIOBATEIbHOCTh, OTpaXarollasi CYIIHOCTh PaCKpbIBAEMbIX
MOHSITUM, TEOPUH, sIBIICHUN. 3HAHUE 00 0OBEKTE JIEMOHCTPUPYETCS 21-25

Ha (QoHE TMOHMMAHUS €ro B CHCTeME JJaHHOW HAayKd U
MEXIUCIUTUIMHAPHBIX CBsizeil. OTBET W3JO0XKEH JUTEepaTypHbIM
S3BIKOM B TepMHUHAX Hayku. MoryT ObITh OMYIIEHbl HEOUETHl B
OonpeaeIeHun IMOHATHUH, WCTIPABJIEHHBIE CTYJAEHTOM
CaMOCTOSATENILHO B ITPOIIECCE OTBETA.

JlaH TONHBINM, pa3BEpHYTHIM OTBET HAa NOCTABICHHBIM BOIPOC,
MOKa3aHO YMEHHWE BBIICIUTh CYIIECTBEHHBIE W HECYIIECTBEHHbBIC
NpPU3HAKK, MNPUYMHHO-CIEACTBEHHbIE CBA3UM. (OTBET  YETKO
CTPYKTYPUPOBAH, JIOTUYEH, M3JI0KEH B TepMHHAX Hayku. OJHAKO 16-20
JOTYILEHbI HE3HAYUTEIbLHBIC OIIIMOKH HIIH HEIOYCTHI,
WCIIPABJIEHHBIE CTYAEHTOM C INOMOIIBIO «HABOIAIIUX» BOMPOCOB
MPENOIaBaTeNsl.

JlaH TMOJHBIM, HO HEAOCTATOYHO IIOCJEAOBATSIbHBIN OTBET Ha
MOCTaBJIEHHBIM BONPOC, HO MPHU 3TOM IOKA3aHO YMEHHUE BBIICIUTH
CYIIECTBEHHBIE M HECYIIECTBEHHBIE TPHU3HAKK W TPUUYUHHO-
clenCcTBeHHbIE CBs3M. OTBET JOTMYEH W M3J0KEH B TEpMHHaX
Haykd. MoryT ObITh JomyleHbl 1—2 OmuOKH B ONpeaeTIeHUN
OCHOBHBIX MOHSATUN, KOTOPBIE CTYJAEHT 3aTPYAHSETCS HCIPABUTH

11-15




CaMOCTOSATCIIBHO.

JlaH HETIOJIHBINA OTBET, JIOTUKA M TIOCJIEOBATEIBHOCTD H3JI0KECHUS
UMEIOT CYIICCTBCHHBIE HapymieHus. JlomyieHsl rpyObie OMUOKU
IpU OINPEICIICHUH CYITHOCTH PACKPHIBAEMBIX IOHITHIA, TEOpPHUH,
SIBIICHUH, BCIICACTBHE HEMTOHMMAHUS CTYJICHTOM UX CYIIECTBEHHBIX
U HECYIIECTBCHHBIX TPU3HAKOB U CBsi3ed. B OTBETE OTCYTCTBYIOT
BBIBOJIBI.  YMEHHE  PAacKpbITh  KOHKPETHBIC  MPOSIBICHUS
0000IICHHBIX 3HAHWK HE MOKa3aHo. PeyeBoe odopmiieHue Tpedyer
MONPABOK, KOPPEKITHH.

JlaH HeNOJHBIA OTBET, NPEACTABJSIOIINNA COOOW pa3pOo3HEHHBIC
3HaHMS TI0 TEME BONpPOCa C CYIICCTBCHHBIMH OIMMOKAMH B
onpeneneHusx. [IpucyTcTBYIOT (parMeHTapHOCTh, HEIOTHMYHOCTD
u3noxkeHus. CTyIeHT HE OCO3HAET CBSI3b JAHHOTO MOHSTHSI, TCOPHH,
SBIICHUS C JAPYTUMH OOBCKTAMHU JUCHHUILTUHBL. OTCYTCTBYIOT
BBIBOJII, KOHKPETH3AIMsI W JOKA3aTSIBHOCTh W3NOKEHUs. Peub
HErpaMoOTHas.  J[OMOJIHUTENbHBIE H  YTOYHSIOUIME  BOIPOCHI
nperojaBarelis He MPUBOIAT K KOPPEKIMU OTBETa CTYyJIEHTa HE
TOJILKO Ha TIOCTABJICHHBI BOMPOC, HO M HAa JPyrue BOMPOCHI
JICITUTUIAHBI.

He nosydeHsl 0TBETHI 10 0a30BBIM BONPOCAM JTUCIUATLINHBL. 0

5-10

1-4

PesynpTupyromas 3K3aMeHallMOHHAs OLEHKa oOmpejaessercs B cooTBeTcTBUU ¢ llonoxeHuem
COTI'Y o 6annbHO-pEUTUHTOBOM cUcTeMe OLIEHKH 3HAHUW CTYJIEHTOB.

Ixana nToroBoii akaaeMu4ecKoii ycneBaeMocTu
CTYJIEHTOB MO AMCHUTLINHE

Cucrema onenok COI'Y
DopMa KOHTPOJISA Cymma 0an1710B Ha3Banue
86 - 100 OTJIIMYHO
DK3aMeH 71-85 XOPOIILO
50-70 YIOBJIETBOPHUTEIHHO
3auét 50-100 3a4TEHO
0-49 HE 3a4TEHO

OO0pa3zen 0W1€TOB K IK3aMeHY MO JMCHUILIHHE «O01asi 1 HeOPraHMYeCKasi XuMM».

Munucmepcmeo nayku u evicutezo oopasosanus P@®
Cegepo-Ocemunckuii zocyoapcmeennutii ynugepcumem umenu Kocma Jlesanosuua Xemazyposa
Kageopa obweii u neopzanuueckoii xumuu

Hucyunnuna «Odwas u neopzanuyecKan Xumus»
Cneyuansnocms: 33.05.01@apmayusn
IK3AMEH: 1 kypc, 2 cemecmp
1;2 6onpocel — no 5 6annoe; 3;4 eonpocel — no 10 éannos

BUJIET Ne 1
1. Tpaduueckoe n300pakeHHE aTOMHBIX OPOMTAJICH: MOJEIL 3JICKTPOHHOIO 00Jiaka, rpaHHYHas]
MOBEPXHOCTh, KBaHTOBasl sueiika. OCHOBHBIC 3aKOHOMEPHOCTH (OPMHUPOBAHUE DIICKTPOHHBIX
000JI0YEeK aTOMOB: MPHHIMI HaWMEHbIIEeH »JHepruw, 3amper [laymu (mOaypoBeHb, €ro
JJIGKTPOHHAS €MKOCTh, YPOBEHbB, OJJICKTPOHHAs EMKOCTh YypoBHel); mnpaBuno ['yHpa,




3aB. k

SMIIUPUYECKOE TMPABHUIIO COCTABICHHUS JIEKTPOHHBIX (HOPMYII.

s-Onementsl | u Il rpynmer: o0mas xapakrepuctuka. COSAVMHEHUS C KUCIOPOJOM: OKCHJIBI,
MEPOKCUIBI, CYNEPOKCUABI, O30HUABL. [HMAPHUIBI, WX BOCCTAHOBUTEIIbHAS CIOCOOHOCT.
I'mnpokcunsl, amdorepHoeTs ruapokcuna oepwmusa. Conu: cyiab(arsl, TaTHIsl, KapOOHATHI,
thocdartel. Okpacka IUIAMEHH JICTYUYUMHU COJISIMU IIEIOYHBIX U MICIIOYHO-3EMEIIbHBIX METAJLIOB.
Nonbl s-MeTamioB, Kak KOMIUIEKCOoOpa3oBarenu. Poib s-METauioB B MHHEPAJILHOM OaaHCe
opraHusma.

Brraucnuts 06bem 0,1 M pacTBopa Opomara kanusi, HeoOxoaumblit 1uist okuciaenus 40 mi 0,2 M|
pacTBopa cynbdara sxenesa (1) B mpucyTcTBUM CEpHOM KHCIOTHI.
Onpenenure, dYeMy paBHBl 3apd] KOMIUIEKCHOIO HOHA, CTENEHb OKUCIEHUS W

KOOPAWHAIIMOHHOE YHCIIO KoMILiekcooOpasosarens B coequaenusx [CU(NH3)4]SOs, Ko[PtCls],
K[AQ(CN).]. [aiiTe Ha3sBaHWS W HAMMIIMTE YPaBHEHHs JUCCOLMAIIMK STHX COCIAUHEHHN B
BOJIHBIX PacTBOpaXx.

adenpoit o0mel 1 HeOpPraHWIECKON XUMHH

w

Munucmepcmeo nayku u evicuezo oopasosanus P®
Cesepo-Ocemunckuil 2ocyoapcmeennslii ynusepcumem umenu Kocma Jlesanosuua Xemazyposa
Kadgheopa obweii u neopzanuueckoii xumuu

Mucyunnuna «Oouyas u HeOP2aAHUYUECKASA XUMUSL)
Cneyuansnocmo: 33.05.01 @apmayusn
OK3AMEH: 1 kypc, 2 cemecmp
1;2 éonpocwl — no 5 6annoe; 3;4 eéonpocwl — no 10 6annos

BUJIET Ne 2
3aBUCUMOCTh CKOPOCTH MPOCTOM PEAKUUU OT KOHLEHTPALMH. 3aKOH JEHCTBYIOUIUX Macc.
Ilopsinoxk peakuun. KoHcTaHTa CKOpPOCTH peakUuu. 3aBUCUMOCTb CKOPOCTH PpEaKIUH OT
temneparypsl. [Ipasuno Bant-I'opda. YpaBaenue Appennyca. DHeprus akTUBAIHH.
Coenunenust cepedpa (I): okcun, mosyueHue, pacTBOpUMOCTh B Boje. Coyd: HHTpaT,
ranareHusl. OxucauTenbHble cBoicTBa cepebpa (I). KommekcHble coequHEHUsI ¢ aMMUAKOM,
rajJoreHu- U Tuocyisdar noHamu. KauectBennas peakuusi Ha MoH cepebpa (I). Xumuueckue
OCHOBBI IPUMEHEHHS COSIMHEHNH MeIi U cepedpa B MEJMIIMHE U hapMalvu.
Paccuurate pH 0,1 M pacTBOpa COJIIHON KUCIOTHI.
Hapucyiite sHepreTHyecKyro cxemy 00pa3oBaHHs MOJICKYJ1 HE; 1o MeTomy MONeKyISpHBIX OopOuTaiei

(MO). CkoIbKO 3JIEKTPOHOB HAXOOUTCS Ha CBA3BIBAIOIIMX W PasphIXJIIOIMX opOouTasix? Yemy paBeH
TIOPSITIOK CBSI3U B 9TOM MOJIEKyJIe?

3aB. kadeapoii o0IIel U HEOPraHMYECKON XUMHH

w

Munucmepcmeo HayKu u gvicuiezo oopazoseanus P®
Cesepo-Ocemunckuii zocyoapcmeennulii ynueepcumem umenu Kocma Jlesanosuua Xemazyposa
Kagpeopa ooweii u neopzanuueckoii xumuu

JAucyunnuna «Oduwas u neopzanuyieckan Xumusn»
Cneyuansnocms: 33.05.01@apmayusn
OK3AMEH: 1 kypc, 2 cemecmp
1;2 ¢onpocwl — no 5 d6annos; 3;4 eéonpocel — no 10 6annos

BUJIET Ne 3

3aBUCUMOCTH CKOPOCTH TIPOCTOM peakIuy OT KOHIIEHTPAIWH. 3aKOH AeHCTBYyrOmmX Macc. Ilopsmox
peakiun. KoHCTaHTa CKOpPOCTHM peakiuu. 3aBUCHMOCTh CKOPOCTH pEAaKIUU OT TEMIEpaTyphl.
[IpaBuino Baut-I'odda. YpaBuenne Appennyca. DHeprusi akTUBALHU.

Coenunenus cepebpa (I): okcunu, momydeHue, pacTBOPUMOCTh B Boje. Colu: HUTpAT, rajlareHubl.
Oxkucnurensubie cBoiicTBa cepebpa (I). KomrmuiekcHple coeawHEHMsI ¢ aMMHAKOM, TaJIOTCHHI- U
thocynbar monamu. KadecTBeHHas peakiuss Ha woH cepedpa (I). Xumuueckue OCHOBBI
MPUMEHEHUS COSIMHEHUN MeTU 1 cepedpa B MeIUIMHE U (papMaruy.

Paccuurats pH 0,1 M pacTBOpa COJISTHO# KHUCIOTHI.

Hapucytite sHepreTrdeckyto cxemy obpazoBanwst Moekys He, 1o MeTomy MoneKyaspHbeIx opoutaneti (MO).

CKOJBKO 371eKTPOHOB HAXOIWTCS HA CBS3BIBAIOIINX U PA3PhIXILIONIX opOuTarsix? YeMy paBeH HOPSIOK CBSI3H




B 9TOU MOIeKyse?

3aB. kadenpoii o0IIel U HEOPraHUYECKON XUMUH

IMoaroroBka K NPpOMeKYTOYHOM aTTEeCTAIMHU

[Tpu MOATOTOBKE K MPOMEKYTOUHON aTTeCTAllMN HEOOXOJMMO MOBTOPUTH MPOHICHHBIN MaTepuat
B COOTBETCTBMM C Y4e€OHOH IporpaMMoi, HpPHUMEPHBIM II€pEYHEM BOIPOCOB, BBIHOCSIIMXCS Ha
9K3aMeH/3a4eT. PeKoMeHyeTcsl MCIOoJIb30BaTh KOHCHEKTHI JIEKIMA M WCTOYHHKH, IMEPEYHCICHHbBIC B
CIMCKE JINTEpaTypbl B paboyel nmporpaMme AUCLHUIUIMHBL, a TAKXKE PECYPChI JIEKTPOHHO-OUOIMOTEUHBIX
cucreM. Cienyer oOparuth 0co00€ BHUMAaHHME HAa TEMbl YUEOHBIX 3aHSATHIA, MPOMYLIICHHBIX MO Pa3HBIM
npuunHaM. [Ipu Heo0X0AMMOCTH MOYKHO OOpPaTHTHCS 32 KOHCYJbTallMeHd U METOAMYECKON MOMOILbIO K
IIPENOAABATEINIO.

8.3. OneHouHbIe cpecTBA /15 MPOBeAeHUsI Py0e:KHOM aTTecTaluu
IIpuMepHbIe TeCTOBbIE 3aIaHNS /LISl KOHTPOJISI 3SHAHUH 00yYal0IINXCS
(OIK-1: OMK-1.2; OMK-1.3; OIK-1.4)

TecTupoBanue — akTHBHas (opMa MPOBEPKH IMOIYyYEHHs] CTYJCHTOM 3HAHWH, MPOBOIUTCS B
AJICKTPOHHOU (popMe, Ha €IMHOW HMHTEpPHET-TUIaTGopMe B CHCTEME IICHTPATU30BAHHOTO TECTHPOBAHUS
COT'Y Moodle: http://Ims.nosu.ru

Tema 1: OKHCIUTENBHO-BOCCTAHOBUTEIbHbIE PeaKIIUU
XUMHUYECKHE PEaKIMM, MPOTEKAIOIINEe C W3MEHEHHEM CTEICHH OKHUCICHUS JJIEMEHTOB, BXOJSIIUX B COCTaB
pearupyrommx BeecTs, Ha3bIBaIoT. . .
Kunernueckumu
CrexnoMeTpu4ecKuMHU
OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIMHU
HNonapiMu

OxucauTens — 3TO aTOM, MOJIEKYJIa WM HOH, KOTOPBII
YBEIMUUBAET CBOIO CTETIEHb OKUCIIEHUS

IIpyuHUMAaET 3JIEKTPOHBI

Oxucnisercs

OTtnaer CBOH 3JIEKTPOHBI

CTreneHu OKUCIEHUS Maprabia B I€pMaHraHaTe KaJlnusd 1 MaHTaHATC HATPHUA COOTBETCTBCHHO paBHbI
7+, 6+
7+, 4+
6+, 7+

KonuyecTBeHHBIM KpUTEPHUEM BO3MOXXHOCTU IPOTEKAHHS] KOHKPETHOI'O OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOIO
Tporiecca SBISIeTCSI

[TonoxuTenpbHOE 3HAYEHNE CTAaHIAPTHOTO OKUCIUTEIHLHO-BOCCTaHOBUTENIbHOTO (OB) IoTeHIMana BOCCTAHOBUTEIS
OtpunarensHoe 3HaueHue OB noTteHnmana oKUCIuTeNs

OTpuiatenbHOE 3HaYCHUE PA3HOCTHU AIIEKTPOOTPULIATEIBHOCTE! BOCCTAHOBUTENS U OKUCIIUTENS

HOHO)KI/ITCHI)HOC 3HAYCHHUC pa3HOCTI/I CTaH)IapTHI)IX OB IIOTCHLIMAJIOB HonypeaKuHﬁ OKHUCJICHUA U BOCCTAHOBJICHUS

BoccranoButens — 3T0 BCHICCTBO, aTOMBI KOTOPOI'O0 B XOJA€ OKHUCINUTCIbHO-BOCCTAHOBUTCIILHLIX ITPOLECCOB
HpI/IHI/IMaIOT OJICKTPOHBI U IMMOHMXXAIOT CBOIO CTCIICHb OKHUCJICHUSA

OT,IIaIOT OJICKTPOHBI X MOBBIINAIOT CBOIO CTCIIEHD OKUCJIICHUA

He u3MeHsSI0T cBOCH CTEIICHU OKUCICHUS

CreneHb OKHCICHHUA XpOMa B ANXpOMaTe Kallusl paBHA


http://lms.nosu.ru/

Yro mpeacTasiseT coboii mpeBpalienue oTHocHTeNbHO xpoma? Cr,0,2® Cré*
BoccranoBneHue B KUCIOH cpejie

OxkucneHue B KUCIOH cpefie

JlucpornopuroHupoBaHUe

OxwcIIeHHne B MIEIOTHON cpejie

JIMXpoMart KaJusi OTHOCUTCS K TUITHYHBIM
BoccranoBurensm

CHUJIBHBIM KHCIIOTaM

OxuCIATEIIM

Ca0bIM KHCIIOTaM

B kaxoii cpenie mpoBOIMIIOCH BOCCTAHOBJICHUE TIEpMaHTaHaTa Kallusi, €CIIM PacTBOP MPHOOPEIN 3eJeHY0 OKpacKy?
B neitpansHOU

B kucnoi

B cunbHO menouHon

B kakoii cpelie MpOBOIMIIOCH BOCCTAHOBJICHHUE TIEpMaHTaHaTa KaJivs, €CJIM pacTBOP 00eCIBETHIICS?
B seiirpanbHoOit

B xucnoit

B cunbHO 11enouHoin

Vkaxure Ha60p BCIICCTB, BKJ'HOLIaIOHII/Iﬁ TOJIBKO TUIIMYHBIC OKUCIIUTCIIN:
KMnO4, 02, KzCI’zO7, Mn207, HNO3

KNQO2, H2S04, SO, KCIO4, O

F2, H2S, HNO3, KMnQOg4, H20,, Bra

Tema 2. PacueTrnblie 3axaun no teme «Pacteopbl. Crioco0blI BIpaKeHHsI KOHIEHTPALMH PACTBOPOB»
Paccumtaiite Maccy HaBecku Harpusa ruzgpokcuna (MomsipHas macca — 40 1/MOJb), HEOOXOOMMYIO JUIS
npurotoieHus 230 M pactBopa ¢ kKoHueHTpanuei 0,6 Moib/1. BeiOGepuTe npaBUIIbHBINH OTBET.

74r

55r

94r

Paccuntaiite Maccy HaBecku Kainua Tuapoxkcuaa (Momsipas macca — 56 r1/MoJb), HEOOXOIUMYIO JUIS
npurotosienust 200 My pactBopa ¢ KoHueHTpauueit 0,5 Moib/n. BeiGepute npaBUIbHBIN OTBET.

56T

48T

7,3r

PaccuuTaiite Maccy BelecTBa, HEOOXOAMMOIO Uil IPUTOTOBIIEHUSI BOJHOIO PAacTBOPA. P-IUIOTHOCTh pacTBOpa.
OTBeT yKaxXuTe C TOYHOCTBIO A0 Tpex 3Hadammx uudp: 100 mu 35,5%-noro pactsopa NaOH; p=1,39 r/mu.
49,345

55,567 r

134,569 r

PaccuuTaiite Maccy BelecTsa, HEOOXOAMMOIO Il IPUTOTOBIIEHUSI BOJHOIO PAacTBOPA. P-IUIOTHOCTh PacTBOpa.
OTBeT yKaXXuTe ¢ TOYHOCTBIO A0 Tpex 3Hadammx uudp: 200 mn 8%-Horo pactBopa K2CrOs; p=1,06 r/mu.

32,450

16,960 r.

12,655



Tema 3. Xumuyeckass KHHETHKA.

Temnepatypuslit kK03 ummenT peakunn paser 2. Ckopocts peaknuu npu 20°C - V1. [Ipu kakoif Temnepatype st
TOH K€ peakInu CKOPOCTh V2 U3MEHUTCS Tak, 4To V2 = 8V1?

50

10

30

100

Jua xummaeckoro nporiecca FeO(tB) + Ho(t) = Fe(TB) + H2O(k) ykaxuTe, BO CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTh
MIPSIMOM peaKIMy TIPU YMEHBIIIEHHH KOHIICHTpaIny BOIopoa B 3 pa3za?

B 3 paza

B 6 pa3

B 9 pa3

B 27 pa3

IIpu yBenmuenuu Ttemmneparypsl oT 20°C mo 50°C ckopocTe peakuuu Bo3pacTaeT B 8 pa3. YUemy paBeH
TeMIepaTypHbIH KO3(pPHUIMEHT peaknuu?

8
4
3
2

Tema4. Xumuieckasi TepMOAMHAMUKA.

[Iporeccrl, npoTekaromye Npu MOCTOSHHOM TeMIepaType, Ha3bIBaIOTCS:
M300apUICeCKUMU

N30TEPMUIECKUMHU

HN30XOPUUECKUMHU

aInabaTHUECKUMHU

TennoBoit 3¢ dexT peakunu, NpOTeKAIOLIeH IPU MOCTOSIHHOM JaBJICHNH, HA3bIBAETCS H3MECHEHUEM:
BHYTPEHHEHN dHEPIUU

SHTAJIBITNU

SHTPONHH

cB0OOIHO# SHepruu ['ndoca

Kakwue nporieccsl Ha3bIBalOT K30 TEPMUYECKUMIL:
1u1st KoTopbeix AH oTpuniatenbHo

JUTst KOTOPBIX AG OTpHUIIaTeTEHO

U1t KOTOphIX AH nonokuTensHo

JU1s1 KOTOPBIX AG HOJ0KUTENBHO

Kakwue nporieccs! Ha3bIBaOT SHAOTEPMUIECKUMHU:
Ut KoTopelx AH oTpuniarensHo

JUTs KOTOpBIX AG OTpHIIATENBHO

U1t KOTOpbIX AH non0KuTENnBHO

JUTSL KOTOPBIX AG TOJIOKUTETBHO

B u300apHO-M30TEPMUYECKUX YCIOBHSIX B CHCTEME CaMOIPOM3BOJBLHO MOI'YT OCYIIECTBIIATHCSA TOJBKO TaKHE
MPOIIECCHI, B pe3yJIbTaTe KOTOPbIX dHeprust [ mobca:

HE MEHAETCA

YBEITUINUBACTCS

YMEHBIIAETCS

JIOCTUTaeT MaKCUMAaJIbHOTO 3HAYCHUS

Tema 5. XumMnuyeckoe paBHOBecCHe.
VYkaxute, B KaKOM HAIPaBJICHUM CMECTUTCS PAaBHOBECHUE TIPH MOHMKESHUU TeMIepaTypsl il peakuu 250, (1) +



0 (1) < 2503 (1), AH®p =-196,6 k/Ix
Bmpaso

Brneso

He cmecturcsa

YkaxuTe, B KAKOM HalpaBJIeHHH CMECTUTCS PAaBHOBECHE TIPY IOHWKEHUH TeMIepaTypsl s peakuun N (1) + O2
(r) < 2NO (1), AH°p =180,7 xJ[x

Bnpaso

Brneso

He cmecTurcs

VYkaxuTe, B KAKOM HampaBJIieHHMH CMECTHTCS PaBHOBECHE NPHU MOHWKEHUM TeMIlepaTypsl Ais peakuuu N» (T) +
3H2(r) & 2NHs (1), AH°p =-92,4 x/Ix

Bnpaso

Brneso

He cmectutes

YkaxuTe, B KAKOM HalpaBICHUH CMECTUTCS paBHOBECHE MPH MOBEIIICHUN TeMIiepaTypsl id peakiuu 2SO, (1) +
02 (1) < 2503 (1), AH®p =-196,6 k/]x

Bnpaso

Biuieso

He cmectures

Tema 6. OCHOBHBIE KJIACCHI HEOPraHUYECKHUX COeIMHEHNH.

CroXHBIe HeOpraHW4YeCKre BelIecTBa OOBIYHO ACTT Ha YeThIpEe BaXKHEHIIINX Kiacca:
Mertaisl, HEMETaJUIbl, KUCJIOTHI, COJIN

Oxcuzpl, NEPOKCUABL, KUCIOTHI, COIH

OKcHIbI, OCHOBAHUS, KHUCIIOTHI, COJIA

OkcunaMu Ha3bIBAIOT COCTUHEHUS,

Copneprkaliiie aTOMbI KUCIIOpOJia

Cocrosmmue U3 IByX 3JIEMEHTOB, OJJHUM U3 KOTOPHIX SBISETCS BOJOPO

Cocrosmue U3 IByX 3JIEMEHTOB, OJHUM U3 KOTOPBIX ABJISETCA KUCIOPOJ B CTEIICHH OKUCIICHUS 2-
Cogeprkalue ruJpOKCUIbHYIO TPYIITY

K aM(l)OTCpHBIM OKCHIaM OTHOCATCA
SiOz, ZnO, C|207

BeO, Al;O3, N2Os

Crzos, on, Cl,0

Cr203, A|203, Zn0O

Kaxwe BemecTBa mpu [uccomuanuy 00pa3yroT HOHEI Bojopoaa?
conu

KHCIIOTHI

Ilenoun

Oxcuabl

Kaxkwe BemecTBa B pe3ysbTraTe AUCCOUANNA 00pa3yoT THAPOKCHI-UOHBI?
KHCJIIOTHI

IEI0YHU

Comu

Oxcuabl

Kakue HoHBI BEI3BIBAIOT KHCITYIO pCaKIUIo paCTBopa?
OH
CI-



H+
SO4*

Kaxue noHBI BBI3BIBAIOT MIETOYHYIO PEAKITHIO pacTBOpa?
K+

Na*

OH-

H+

Tema 7. I'ugposus coJiei.

3anuumTe ypaBHEHUE PEaKIMy THAPOIIN3a U YKKHTE XapaKTep cpelibl s pacTBopa NapS:
pH<7

pH=7

pH>7

pH=7

3anummTe ypaBHEHUE PEaKkIMy THAPOIIN3a U YKaXKHTE XxapakTep cpelsl aisi pactBopa KsPOs:
pH<7
pH=7
pH>7
pH=7

3anuiuTe ypaBHEHUE pEeaKLUK THAPOIN3a U YKOKHUTE XapakTep cpenbl A pactBopa CuSOy:
pH<7
pH=7
pH>7
pH=7

Tema 8. XuMuuyeckasi CBA3b.

B kakux u3 nepedncieHHBIX MOJIEKYJ 00pa30oBaiach KOBAJICHTHAS CBS3b MO JJOHOPHO-AKIIEITOPHOMY MEXaHU3MY?
NH,*

CH4

BeCl;

CO#

Kakoe 13 mpocThIX BEHIeCTB 00pa30BaHO 3a CUET 3-X JCKTPOHHBIX map?
=

Br,

N2

0

Kakoe 13 IpOCTBIX BEIECTB 0O6PA30BaHO 3a CUET 2-X JIEKTPOHHBIX map?
=

Br,

N2

0]

Kakoe 13 mpocThIx BeliecTB 00pa30BaHo 3a CUeT 1-i 3JeKTPOHHOU maphl?
NaCl

Br;

N

O,

Tema 9. KoMmiekcHbIe COeIHHEH U,
Onpenenure CTENEHb OKUCICHUS W KOOPAWHAIIMOHHOE YHCIO KOMILICKCOOOpa3oBaTenss B KOMILDIEKCHOM
coenunennn Nas[Ag(S203)2].



(+1, 4)
(+2, 4)
(+4, 6)
(+3, 6)
(+3,4)

Omnpenennure CTENEHb OKHCICHUS W KOOPJIMHAIMOHHOE YHCIIO KOMIUIEKCOOOpa3oBaTeiasl B KOMIUIEKCHOM
coeaunennu K[Co (NO2)a(NHs),].

(-1,6)

(0, 4)

(721 6)

(+3,6)

(+3,4)

Omnpenenure CTENeHb OKHUCIEHHS M KOOPAMHAIIMOHHOE YHCIO KOMILIEKCOOOpa3oBaTelsi B KOMILIEKCHOM
coeaunennn [Pt(NHs).Cly].

(+1, 4)

(+2, 4)

(+4, 6)

(+3, 6)

(+3, 4)

Ompenenure CTENEHb OKHUCIEHHS M KOOPAMHAIIMOHHOE YHCJIO KOMILIEKCOOOpa3oBaTeass B KOMILUIEKCHOM
coemuuennn [Pt (CN)2(NHs)2].

(+1, 6)

(0, 4)

(+2,2)

(+2, 4)

(+4, 4)

Tema 10. Di1eKTPpOHHOE CTPOEHHE ATOMA.
Vka3aTh 3HaUCHHUE MarHUTHOTO KBAHTOBOT'O YHCJIa AJid p- 3JICKTPOHOB

0
(-2,-1,0, +1, +2)
(-1, 0, +1)

(-3,-2,-1,0, +1, +2,+3)

K KakoMy ceMEHCTBY OTHOCHTCS SIIEMEHT, MMEIOIIUH CIIEAyIONee PACIOJI0KEHUE 3JIEKTPOHOB HA BHEIIHEM
SHEpPreTHYeCcKoM ypoBHe 4s? 4p3?
S

f
d
p

CKoJIBKO 3J1eKTpOHOB Haxoautcs Ha 4f-mogyposHe atoma Pb?
14

6

10

2

KaKOﬁ 13 NCPCUYNCIICHHBIX MCTAJIJIOB OTHOCHUTCA K p-BJ'IeMCHTaM?
Mg
Cd
Ge
Ce

Ha xaxom SHCPreTUYCCKOM YPOBHC HC MOXKECT OBITH d-BHeKTpOHOB?



anNn wps~

KakoMy HOHY COOTBETCTBYET 3JIeKTpoHHas (opmyna [Ar] 3d®?

Tema 11. pH pacTBOpOB 3JIEKTPOJIUTOB.

Uemy paser pH 0,1 M pactBopa consHON KUCITOTHI?
2

1

1,5

0,5

Uemy pasen pH 0,01 M pactBopa coisiHOM KUCIOTHI?
2

1

15

0,5

Uemy pasen pH 0,001 M pacTBopa CONSIHON KHCIOTHI?
2
3
15
0,5
Tema 12. Xumus 3J1€eMeHTOB.
KommnekcoobpaszoBareneM B OEpIMHCKOM a3y pH SBISIETCS aTOM
Co(l1)
Ag(l)
Fe(ll1)
Fe(ll)
Ni(ll)

KomrutekcooOpa3oBaresieM B TypHOYJICBOW CHHHM SIBJISICTCS ATOM
Co(lln

Ag(l)

Fe(ll)

Fe(ll)

Ni(ll)

KpacHas xpoBsiHast cob UCIIONB3YeTCs I 0OHAPYKEHNS HOHOB
Co(ll1)

Ag(l)

Fe(l1)

Fe(ll)

Ni(ll)

Kenrtas kpoBstHAsI COJTb UCTIONB3YETCS A1 OOHAPYKEHHUS] HOHOB
Co(ll1)

Ag(l)

Fe(111)

Fe(ll)

Ni(ll)



L{paHuHbIE KOMIIEKCHI — 3TO KOMILIEKCHI, COIep KalIlie JTUTaH
CN-

02

(6{0)]

OH

SCN-

[Ipu cMemBaHUY BOIHBIX PACTBOPOB XJIOPH/A ATFOMUHUS M KapOOHATa HATPUS B OCAJIOK BBITIAIaCT
KapOOHAT aJTFOMHIHWS

XJIOPH]T HATPHS

TUIPOKCH]T ATFOMUHUS

THJIPOKCH]T HATPHUS

0CaJI0K HE BBINAIaeT

[Ipu cMemBaHUM BOJHBIX PACTBOPOB CyJb(ara aJroMHHUS U KapOOHATa KalHs B OCAJI0K BBIIIAIAET
KapOOHAT aTFOMUHUS

cynbpdaT Kanus

THIIPOKCH]T ATFOMUHHUS

THIPOKCHU]T KK

0CaJIOK HE BBITIAJIACT

[Ipu cmemmBaHuM BOAHBIX pacTBOpoB xiopua xenesa (111) n xapOonara kanust B ocaiok BeIagaeT
KapOOHAT Jkene3a

XJIOPH]L KaJIUst

THIPOKCHUJ JKeJe3a

THIPOKCHUJT KK

0CaJIOK HE BBITIAJIAET

[Ipu cMemMBaHUM BOAHBIX PACTBOPOB XJIOPHJIA AJTFOMHUHUS U CyJIb(uIa HaTpUs
BBINAZAET 0CaJI0K

HE BBINAJAeT 0CaT0K

BBIJIETISIETCS Ta3

HE BBIIEIISIETCS ra3

peaxius He uaetT

[Ipu cMemMBaHUM BOAHBIX PACTBOPOB XJIOPHIA ATFOMUHUS U Cyib(daTta HaTpus
BBINAZAET 0CaI0K

HE BBIIAJIAET 0CAN0K

BBIJICJIAETCS ra3

HE BBIJIENSIETCS Ta3

peaxius He uaeT

Kaxkoit u3 npoayKToB peakiuu MeTajiia ¢ a30THOM KHUCIOTON HEBO3MOKEH:
NO;

NO;

N>

Ho>

Cymma k03¢ GHUIMEHTOB B COKpanieHHOM noHHOM ypaBHeHuu peakiun HCIO4 + NaOH — pasna

oOUThwWN



IToxa3aTenn U KPUTEPUH OLIEHNBAHUS KOMIIETEHLMII HA Pa3JIMYHBIX 3TANAX UX
(opMupoBaHuUsi, ONUCAHHE IIKAJ OLlEHUBAHUSA

YpoBeHb c(hOpMHUPOBAHHOCTH KOMIIETEHIMA

«MuHIMAJILHBIA
YPOBEHb
He I0OCTUTHYT»
(Menee 50 6as10B)

«MuHMMAaJILHBII
YPOBEHb)»
(50-70 6ana0B)

«Cpennnii ypoBeHb»
(71-85 6ansoB)

«BBICOKHH YyPOBEHb)
(86-100 6annoB)

Komnemenyuu ne

CQ@OQMMQO@CZHbl.

Komnemenyuu
chopmuposanbi.

Komnemenyuu
chopmuposanbi.

Komnemenyuu
chopmuposanbi.

3HaHusA ~ OTCYTCTBYIOT, | ChopMupoBanbl Oa3oBbie | 3HAHUS oOmmpHble, | 3HAHUSA TBEpIbIC,
YMEHHUsI M HaBBIKA HE | CTPYKTYphI 3HAHHH. CUCTEMHEIE. apryMCHTUPOBAHHbIE,
c(OPMUPOBAHEL YMmeHus GpparMeHTapHbl M | Y MEHUS HOCSIT | BCECTOPOHHHE.
HOCSAT PENPONYKTUBHBIN | peNpOXyKTUBHBIH Ymenus YCIICIITHO
XapakTep. Xapakrep, PUMCHSIOTCS K
JemoncTpupyercs TIPUMEHSIOTCSI K | pCIICHUIO KaK THIIOBBIX,
HU3KUHA YPOBEHB | PEIICHUIO THUIOBBIX | TAK W HECTaHTAPTHBIX
CaMOCTOSITETIBHOCTH 3aJITaHUM. TBOPYECKUX 3a/IaHHIA.
MPaKTUYECKOTO HABBIKA. JemoncTpupyercs JeMoHcTpupyeTcst
IOCTaTOYHBI YPOBEHB | BHICOKHI YpOBEHB
CaMOCTOSTEIBHOCTH CaMOCTOSITEIEHOCTH,
YCTOWYHBOTO BBICOKAas  aJalTHBHOCTh
MPaKTUIECKOTO HABBIKA. | MPAKTHIECKOTO HABHIKA
Onucanue KpuTepHeB OLCHUBAHUS
OO0yuaromuiics OOyyaroruiics OOyyvaroruiics OO0yyvaromuiics
JIEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYHICCTBCHHBIC | - 3HAHUA TCOPCTUYECKOI'0 | - 3HAHUEC U IMOHUMAHHUEC | - FJIy6OKI/Ie,
mpoOensl B 3HAHUAX | MaTepHana; OCHOBHBIX BOIIPOCOB | BCECTOPOHHUE u
y4eOHOTro MaTepuana; - HEIOJHBIE OTBETHI Ha | KOHTPOJUPYEMOIO apryMeHTHPOBaHHLIE
- JIOTTYCKAIOTCS | OCHOBHBIE BOIPOCHI, | 00beMa MPOrPAMMHOTO | 3HAHHS  MPOTPAMMHOIO
MPUHIAITHATEHBIE ommnoKn B OTBETE, | MaTepuaa; MaTepHaia;
OIJ_[I/I6KI/I IIpu OTBETEC Ha | HEAOCTATOYHOC - TBEPABIC 3HaHHUA | - IIOJIHOC ITIOHUMaHHEe
OCHOBHBIC BOIIPOCHI, | IOHUMAaHHE CYIIHOCTH | TECOPETUICCKOTO CYIIHOCTH U B3aUMOCBA3H
OTCYTCTBYEeT 3HAHHE W | U3JIaraeMBIX BOIIPOCOB; MaTepuania. paccMaTpuBaeMBIX
MOHUMAaHNWE  OCHOBHBIX | - HEYBEPCHHEIC U | -CIIOCOOHOCTH MPOIIECCOB ¥ SIBICHUIA,
MIOHATHH U KaTeFOpHﬁ; HCTOYHBIC OTBETHI Ha | yCTaHaBJIMBAaTb U | TOYHOC 3HAHHUEC OCHOBHBIX
-HETIOHUMAaHUE JOTIOJTHUTENHHEIE OOBSICHATD CBS3b | IOHATHH B paMKax
CYIITHOCTH BOIIPOCHL; NPakTUKA © TEOPHH, | 00CYKTaeMBIX 3aTaHU;
JOIIOJIHUTCIIBHBIX - HEAO0CTATOYHOC | BBIABJIIATH - CHOC06HOCTI)
BOIIPOCOB B paMKax | BIaJ€HUE JIUTEPaTypoM, | IPOTUBOpEUns, yCTaHaBJIMBATh u
3aJaHuM; PEKOMEHIOBaHHOM poOJIeMBl M TEHICHIUHU | OOBICHATH CBSI3b
- OTCYTCTBHE YMEHHWS | MPOrpaMMoin pas3BuTus, NPAKTUKU U TEOPUHU;
BBITIOJIHATH JHUCHUIIIINHBI, - IIpaBUJIbHBIC uil - JIOTUYCCKHN
MPaKTUYECKUE 3aJaHus, | - yMeHHe O0e3 TpYyObIX | KOHKPETHEIE, 0e3 | mociemoBaTeNbHEIC,
MPEAYCMOTPEHHBIE OIMOOK pemats | rpyoObIx omuboK, | colepKaTenbHbIE,
HpOFpaMMOﬁ IMPaKTUYCCKUEC 3aJaHus1, | OTBETHI Ha | KOHKPCTHBIC u
JIVICITUTLIMHEL, KOTOpHIC CIIEAyeT | MOCTABJICHHBIC HCUCPIBIBAIOIINE OTBETHI
- OTCYTCTBHC | BBIIIOJHUTD. BOIIPOCHL; Ha BCE 3aJIaHMs, a TAKKe
TOTOBHOCTHU - YMEHUEC peuiath | JOMOJHUTEILHBIC
(cocoGHOCTH) K MPaKTUYECKHUE 3aJaHus, | BOMPOCKHI DK3aMEHATOPA;
IMCKYCCHUH W HHU3KYIO KOTOpEIC clenyer | - YMEHHUE pemarb
CTCIICHb KOHTAKTHOCTH. BBIIIOJIHUTD, IMPaKTUYCCKUEC 3aTaHUsA;
- BIIAJEHUE OCHOBHOMH | - cBOOOIHOE
JTUTEPATYPOH, WCTIOJIB30BaHUE B OTBETaX
PEKOMEHIOBAaHHOM Ha BOIPOCH MaTEPHAIOB

MpOrpaMMon

PEKOMEHJOBaHHOU




JHACIIUIUIMHEL, OCHOBHOM u
- Hagu4yue cOOCTBEHHOM | JOMOJHUTEILHOMN
000CHOBaHHOMW TIO3HMIIMHU | JIUTEPATYPHI.
o 00CyKIaeMbIM
BOIIPOCAM.
Bo3MoxHEI
HE3HAYUTEIbHEIE
OTOBOPKU M HETOYHOCTH
B PacKphITHU
OTHENBHBIX ITOJO0KEHHH
BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAX.
Onenka Onenka Onenka Onenka
«HEY/OBJIETBOPUTE/Ib | «YAOBJETBOPHUTEILHO) «xopomuo» / «OTJIMYHO» / «32aYTEHO»
HO» /HE 3aYTEeHO0 [ «3aYTEHO» «3aYTEHO»

9. YueOHO-MeTOaAMYECKOE M HH(POPMALIMOHHOE O0ecneuyeHue TUCIMILIHHBI (MOTYJIs1)

a) OCHOBHAasl JIUTepaTypa:

1.

Epmos, 0. A. O6mas xumus. buopusndeckas xumusi. XuMusi OMOTCHHBIX AJIEMEHTOB B 2 KH.
Knura 1: yueOnuk ams By3oB / HO. A. Epmos, B. A. ITonkos, A. C. bepnsua. — 10-e uzn., ucmp.
u jgon. — MockBa: M3marensctBo HOpaiit, 2023. — 215c.— (Beicmee o0OpaszoBaHue). —
ISBN 978-5-9916-8659-4. — Tekct: anekrtpoHHbI // OOpa3oBarenbHas 1uiatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/513135

Epmos, 0. A. O6mas xumus. buopusndeckas xumus. XuMusi OMOT€HHBIX JIEMEHTOB B 2 KH.
KHura 2: yueOnuk ams By30B / FO. A. Epmos, B. A. ITonkos, A. C. bepnsua. — 10-e uzn., ucnp.
u pon. — MockBa: M3zmarensctBo HOpaiit, 2023. — 360 c. — (Bsicuiee obOpazoBaHue). —
ISBN 978-5-9916-8660-0. — Texct: anektpoHHbIl // OOpazoBarenbHas muiatdopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/513136

OOmast u HeopraHumdeckas xumus: ydyeOHMK g By3oB/ O.T.OranecsH, B. A.Ilonkos,
JI. U. Ulep6akoBa, A.K. bpenp; mon pemakiueit O. T. OranecsiHa. — MockBa: M3marenbcTBo
FOpaiit, 2023. — 447 c. — (Brbicmiee oOpaszoBanue). — ISBN 978-5-9916-6994-8. — Tekcr:
eKTpoHHBIH  //  OOpaszoBarenbHas  miuardgopma  FOpaiiT [caiiT]. — URL:
https://urait.ru/bcode/510944 .

OOmiass 1 HeopraHuyeckass XUMHUS JUIsl MEAUKOB U (apMaleBTOB: Y4eOHUK M HPAKTUKYM MJIs
By3oB/ B.B.Herpebeukuit [u 1p.]; moxm oOmeit penakmueit B. B. Herpebeuxoro,
W. 10. benaBuna, B.II. CepreeBoit. — MockBa: WzmatensctBo IOpaiir, 2023. — 357 c. —
(Beictiee  oOpazoBanme). —  ISBN 978-5-534-00323-9. —  TekcT:  SJeKTpOHHBIA  //
OopasosarenbHas iathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511137 .

CyBopos, A. B. O6mias u Heopranudeckas xumus. Bonpocsl u 3anaun: yue6HOe mocobdue ams
By30B / A. B. CyBopoB, A. b. Hukonbsckumii. — 2-¢ u3., ucnp. u jgon. — Mocksa: M3narenbcTBo
IOpaiit, 2023. — 308 c. — (Bricmiee oOpasoBanme). — ISBN 978-5-534-07902-9. — Tekecr:
AIIEKTPOHHBIN // OO6pazoBaTenpHas miatpopma  FOpait [caiT]. — URL:
https://urait.ru/bcode/516152

babkos, A. B. OOmas u Heoprannueckass xumusi: yueOHuk / babkoB A. B., bapabanosa T. U.,
ITonkoB B. A. - Mocksa: I DOTAP-Menua, 2013. - 384 c¢. - ISBN 978-5-9704-2394-3. - Tekcr:
AIEKTPOHHBIN // 9bC "KoHCynbTaHT CTyJI€HTa - URL:
https://www.studentlibrary.ru/book/ISBN9785970423943.html

Ckusp, C. M. OOmias, Heopranudeckas U OMOHeOpraHWYecKas XUMUs: yuyeOHoe mocoOue s
By30B/ C. U. Cxmap, B.T. [prok, B. ®. llynerun. — 3-e¢ uszm., nepepad. u gom. — Mocksa:


https://urait.ru/bcode/513135
https://urait.ru/bcode/513136
https://urait.ru/bcode/510944
https://urait.ru/bcode/511137
https://urait.ru/bcode/516152
https://www.studentlibrary.ru/book/ISBN9785970423943.html

NznarensctBo HOpaiit, 2023. — 263 c. — (Bricmiee oo6pazoanue). — ISBN 978-5-534-08661-4.
— Texkct: onektponHbnii // OOpasoBarenbhas mmiatdpopma FOpaiitr [caiit]. — URL:
https://urait.ru/bcode/

8. JlutBumosa, T. H. Xwumus n11 MeInKoOB: OMOT€HHBIE DJIEMEHTHI M KOMIUIEKCHBIE COETUHEHUS.
ydyeOHoe nmocodbue mis By3oB / T. H. Jlureunora, H. K. Beicky6oBa, JI. B. Henamesa; moa oomei
penakmueir T. H. JlutBuHOBOM. — 2-¢ wm3a. — MockBa: WznmatenbctBo FOpaiir, 2023. —
222 c.— (Boicmiee oOpazoBanme). — ISBN 978-5-534-10943-6. — TekcT: 371eKTpOHHBIN //
OopasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/

9. OOmas U HeopraHWYECKass XUMHUS JJIsI MEIUKOB M (apMalleBTOB: YYCOHHK W TMPAKTUKYM IS
By30B / B. B. Herpebeukuii [u ap.] ; mom oOmeit penakumeit B. B. Herpe6euxoro, M. IO.
benasuna, B. II. CepreeBoit. — MockBa: U3narensctBo IOpaiit, 2022. — 357 ¢. — (Bricuiee
obpaszoBanue). — ISBN 978-5-534-00323-9. — Texkcr: snexkrtponHsbni // ObOpazoBarenbHast
wiatdopma HOpaiir [caiit]. — URL:_https://urait.ru/bcode/489241

10. Xumus snemMeHToB: yueOHuK A By30B / O. T. Oranecsn, B. A. [Tonkos, JI. U. lllep6akoBa, A. K.
bpens. — Mocksa: UznarensctBo HOpaiit, 2022. — 251 ¢. — (Bricmee o6pazoBanue). — ISBN
978-5-9916-9724-8. — Tekcrt: snexkTpoHHbIi // O6pa3oBarenbHas miaatdopma KOpait [caift]. —
URL: https://urait.ru/bcode/491920

11. O6mas u Heopranudeckas Xumus: yueOHUK it By3oB / J. T. OranecsH, B. A. Ilonkos, JI. U.
[lepbakoBa, A. K. bpens; mox penakuueit D. T. Oranecsina. — Mocksa: U3narensctBo FOpaiit,
2022. — 447 c¢. — (Bwicmiee oOpazoBanue). — ISBN 978-5-9916-6994-8. — Tekcr:
autekTpoHHBI  //  OOpasoBarenbHas  1wuiargopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/489031

0) MOMOJIHUTEIbHAS JIUTEPaATypAa:

12. llpakTukyM mo obmiel XxuMHUHM: yuyeOHOe Mmocodue ansi akagemuueckoro OakanmaBpuarta / H. JI.
I'munka, B. A. [lonkos, A. B. babkos, O. B. HecrepoBa. — Mocksa : WU3narensctBo HOpaiiT,
2019. — 248 c. — (bakanaBp. Akanemuueckuit kypc). — ISBN 978-5-9916-4058-9. — Texkcr :
anexktpounsii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/444652

13. I'muuaka, H. JI. 3amaum u ynpaxkHeHHs 1o oOLIel XUMHHM : yueOHO-TIPAaKTHUECKOe
nocobue / H. JI. I'nmunka ; mox pemakiueit B. A. IlonkoBa, A. B. babkoBa. — 14-e u3n. —
Mocksa: UznarensctBo Opaiit, 2020. — 236 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-
9916-8914-4. —  Tekct: oanektponHslt //  OBC  IOpaiitr  [caiit]. —  URL:

https://urait.ru/bcode/449820
14.T'nunka, H. JI. OG6mias xumust B 2 T. Tom 2: yueOnuk jyist By30B / H. JI. ['munka ; mon pepakuuei

B. A. IlonkoBa, A. B. babkoBa. — 20-e u3z., mepepald. u gon. — Mocksa : M3aarenbcTBo
FOpaiit, 2022. — 379 c. — (Bricmiee o6pazoBanme). — ISBN 978-5-9916-9355-4. — Tekcr :
anekTpoHHbIE  //  OOpa3zoBatenpHas  1uatdopma  FOpaiit [caiiT]. — URL:

https://urait.ru/bcode/490494

15. AnekcanapoBa, D. A. XumHsg HeMeTaUIOB: Y4yeOHUK M TNPAKTUKyM JUIsi By3oB / O. A.
Anekcanapoa, U. Y. CunopoBa. — 3-¢ 3., ucnp. u gorm. — Mocksa : U3narensctBo FOpaiit,
2020. — 358 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-04422-5. — Tekcr:
anexktpouusii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451483 .

16. O6miass 1 Heopranmueckas xumus: ydeOHoe mocobue / B.B. Jlenucos, B.M. Tananos, MN.A.

Henucosa, T.U. [IpoBoBo3oBa; nox pen. B.B. Jlenucosa, B.M. TamanoBa. — Pocros-Ha-/lonHy:
®ennkc, 2013. — 576 c.: un., cxem., Tabn. — (Beicmee obpa3zoBanue). — Pexxum gocryma: mo
noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=271598

17.babkoB, A. B. Xumwus B meaumune: yueOHuk ais By30B / A. B. babkos, O. B. Hecteposa; non
penakmueit B. A. IlonkoBa. — Mocksa: UznatensctBo FOpaiit, 2022. — 403 c. — (Bricmee
obOpaszoBanme). — ISBN 978-5-9916-8279-4. — Texkcr: snexkrpoHHbId // OOpa3oBaTenbHas
mwiargopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/489530
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B) mporpaMMHoe ooecnieuenue, IBC, npodeccnonaibublie 06a3bl 1 UHTEpHET-pecypehI:

OOecrieueH JOCTYIl K COBPEMEHHBIM NpO(ecCHOHAIbHBIM 0a3aM JaHHBIX, HH()OpMANMOHHBIM
CIPaBOYHBIM H ITOMCKOBBIM cucTeMaM (6ubmmnotexa COI'Y):

JloroBop Ha KonuuectBo
HaumenoBanue, cBeieHUs npaBo Cpox neiicTaus TOYEK IlOCTyHUa/
0 HpaBOO6J'[aI[UaTeJ'[e u R HoroBopa nonb3oBateneiit u | [Ipumedanus
ajpec caiita 3BC XapaKTepUCTHKA
JIOCTYTIa
ObC "YHHBEpPCHUTET. 3aKITIOUCHIEC
oubimoreka onlLine" 01.01.2023 — JOrOBOpa Ha
000 «Jlupexr-Memua» | Ne 278-12/2022 31122023 HE OrpPaHHYEHO TIpaBo
(RU) T JOCTYTIa ¢
http://www.biblioclub.ru 01.01.24
«O0pa3zoBarenpHast
mwiargopma FOPAUT» 0%608623533— ZE:;J(I)I;;{;: ﬁz
000 «9neKTp0HuHoe Ne 01/03-2023 01.09.2023 6050 PaBo
n3gareasCcTBO IOPAUT» 31.12.2023 AO0CTyIIa C
http://www.urait.ru/ 01.01.24
ObC «KoHcynpTanT
cTynaeHTay  «MenuiuHa. 3AKITIOYCHIE
3npaBooxpanenue BO» ZI0rOBOPa Ha
IT  xommamms 000 |Ne 832KC/02-2023 227 &ffggg " Hggg;i-a‘;gzﬁ npaso
«KOHCVYJIbTAHT JocTyIa ¢
CTYJIEHTA» 27.02.24
www.studentlibrary.ru
HNudopmarmonHo-
aHATUTHYECKas CUCTEMa
SCIENCE INDEX ;i‘;zf:e:iz
000 HAVUHASL | g 5051/2003 11.04.2023 - 10 500 Hpa]fo
DJIEKTPOHHAS 12.04.2024 focTyna ¢
BUBJIMOTEKA (RU) 13.04.24
WWW:
https://elibrary.ru
YHuBepcanbHble  0a3bl 3aKJIIOYCHHC
naHHbBIX «MIBUC» 01.01.2023 — florosopa Ha
000 BUC» (RU) Ne33n 31.12.2023 He OTpamtcHo 1paso
- JIOCTYTIA C
htpps:/eivis.ru/ 01.01.24
«HammonansHas
zi%ifjiizi Ne 05.07.2018 — 10 Touex moctyna mno Hpono;rauneﬁ
OIBY  «PTB»  hitp 101/H3b/4513 05.07.2023 IP-agpecy A TSI TeT
//HOb. PD

- HeoO0X0OMMBIH A8 o0ecneyeHUs] JAHHOH JUCHUILUIMHBI KOMILIEKT JIMIEH3MOHHOIO U
CcBO0OOJHO PpPACHPOCTPAHAEMOr0 MPOIPaAaMMHOIO obOecne4eHHs, B TOM 4YHCJIe OTe4eCTBEHHOIO
NPOU3BO/JCTBA, a4 TaKKe JIeKTPOHHbIe 0UO/JHOTeYHbIe cucTeMbl, ¢ KoTopbiMU Y COI'Y umeercs
A CTBYIOIIMIA 10TOBOP:


http://www.biblioclub.ru/
http://www.urait.ru/
http://www.studentlibrary.ru/
https://elibrary.ru/

Ne ni/nt HaumeHoBanue Ne norosopa (Jiunen3us) Ctpana-
NPOU3BOAUTEb
1 Windows 7 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
2 OfficeStandard 2016 Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
3 Cucrema tectupoBanus | Ne468 ot 03.12.2013 UII Cynratynun | Poccus
" | SunravWEBClass P.T. (6eccpouno)
Cucrema kommbioTepHo#t Beperku | Jlmmemsust FSF/Debian  (CobGoxmoe
4. | MikTex MPOrpaMMHOC obecrnieueHue)
(6eccpodHo)
5. | KasperksyEndpoint Security J022.01.2024 Poccust
IIporpammuoe obOecrreuenne misa | CBobogHOe mporpammuoe odecnieuenne | CIIA
6. | pemakTHpoBaHHA XuMHu4eckux | (beccpodno)
dopmyan IsisDraw
Cucrema ToMcKa TekcToBBIX | Ne 6262 ot 09.01.2023 (ne#ictBureneH | Poccus
7. | 3auMcTBOBaHUH mo 31.12.2023r) ¢ OAO «AwHTH-
«AnTtumiaruat.BY3» [Tnaruarm»
IIporpamma gms  OBM  «bask | Pazpaborka COI'Y CsuperensctBo o | COI'Y
8 BOIIPOCOB ISl KOHTPOJISL 3HAHUID) rocyJapCTBEHHOU perucrpanuu
' nporpammel At OBM Ne2015611829
ot 06.02.2015r1. (6eccpodHo)
VSDESK Ne 210406/01 ot 06.04.2021r. UII | Poccus
9. U,A.CepreeBuu
Tex.nmox. 07.04.2022
10 Yenyrn cBs3u (moctynm kK ceth | OOO  Ankom  Ne  AL-0044  or | Poccus
" | uHTEpHET) 01.02.2022r -31.12.2022r
MOODLE Becrimarnoe poccuiickoe CIIA
11. (6ecrmatHOC
pOCCHICKOE)
12 Jnunbiit kaOuHeT | Jlunensus 6eccpounas Poccus
" | crynenTalcoTpyaHUKa Tex.composoxaenue ot 14.03.2022 r
OJeKTpoHHas onbnmoreka | https://dvs.rsl.ru Poccus
13. | muccepranuu u aBTopedeparos PI'b | Tpebyercs peructpanust B Oubimuoreke
(3B PI'B) cory
3BC "VuuBepcuterckas | https://biblioclub.ru Poccus
14. | 6ubnmorexa ONLINE" Tpebyercs peructpanyst B 6ubinorexe
cory
OBC  «Hayumas  amektponnas | http://elibrary.ru. Poccus
15 oubnmoreka eLibrary.ru» Tpebyercst peructpaiysi B OHOIMOTEKE
' cory
OBC «Koucymprant crymenTa» | http://www.studentlibrary.ru Poccus
Crynenueckast anektpoHHas | TpeOyercst peructpauusi B OMOIHOTEKE
oubnmorexka mo MmeaunuHckomy u | COI'Y
16. | papmaneBTHUECKOMY
o0pazoBaHMi0O, a TaKkKe 1O
€CTECTBEHHBIM M TOYHBIM HayKaM B
EJIOM.
OBC «Opaiit» - obpasosarenbHas | Www.biblio-online.ru Poccus
cpela, BKJIIOUAIOAsl BUPTyalbHBIHA | Tpedyercs perucrpauusi B OMOIHOTEKE
YUTaNbHBIA 3an  y4deOHukoB u | COI'Y
17. | yue6HBIX mOCOOMII OT aBTOPOB M3

BeIymux BY30B Poccnm 1mo BceM
HATPABJICHUSIM U CICIIHATBHOCTSIM



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

18. | KBII (momeH Ha Supmekce) OecruraTHoe Poccus
19. | Pycl'apn OecruiatHOE Poccus
20. | ViPNet OecriaTHOE Poccus

I[IpodeccnonanbHubie 6a3b1 JaHHBIX M1 UHTepHET-pecypcehl:

- DieKTpoHHAas OMOIMOTEKa yueOHBIX MaTepraoB mo xuMuu http://www.chem.msu.su/rus/elibrary/

Xumudeckuit mopran Chemport.ru  http://www.chemport.ru
Hay4Ho-momny isipHbIii sKypHaI « XHUMHUS ¥ KU3HBY  hitps://www.hij.ru
- Amnanmutndeckas Xumusi. basa JaHHBIX

https://www.freechemistry.ru/

Mendeleev.info — 0 xumun 1 xuUMHKax https://mendeleev.info/

I') MeTOAHYeCKHe YKa3aHHsl, pa3padoTaHHble cocTaBuTeIssMu PaGoueii mporpaMmbl.

No HaumenoBanue

Hoctyn

1. | Ky6anoBa JL.M. Xumusi OHOTCHHBIX JJIEMEHTOB.

http://Ims.nosu.ru/

Yyebnoe nocobue. - Bnagukaskas: PI'BOY BO «COT'Y
uM. K.JI. Xeraryposay», 2017, 160 c.

2. | Heénosa O.B,, Ky6aiopa JLM. Xumus | http://Ims.nosu.ru/
KOOPJMHALIMOHHBIX COEIUHEHHUN. [DneKTpOHHbIN
pecypc]: yudebHoe mocobue/ Caparo: Ai Ilu Dp
Memua, 2017— 75 cCc— Pexum poctyma:
http://www.iprbookshop.ru/73347.html — 3OBC
«IPRbooks.

3. | Metoauueckue  ykasaHus Ui TOAroToBKM K | http://Ims.nosu.ru/

71a00PATOPHBIM 3aHITHSM IO TUCIUILINHE

4, Metoaudyeckue YKa3aHuA 110 CaMOCTOSITEILHOMI pa60Te

http://Ims.nosu.ru/

IO JUCIHUIIIIMHE

10. MaTepuaJbHO-TEXHHYECKOE 00ecneyeHne TUCIIUTITIUHBI (MOTYJIfA)

JlaOopaTopust OOmieli ¥ HeOPpraHM4YecKOW XHMMHM JUId TPOBEACHUS 3aHITHH
CEMHHApPCKOTO  TWMA, JabOpaTOpHBIX 3aHATHH, KYpPCOBOI'O  IMPOEKTHPOBAHUS
(BBITIOJIHEHUSI KYpPCOBBIX Pa0OT), IPYMIOBBIX M HHAWBHUIAYAIBHBIX KOHCYIbTALUH, a
TaKXE CaMOCTOSTENbHOW pabOThl OOYYalOLIMXCS: MPEroAaBaTeNbCKUM CTOJ, CTYIL,
JTabOpaTOPHEIE CTOJBI U CTYJIBS I 00yJaronmxcsi, kKadeapa, KjaccHas T0CKa.
O6opymoBanue: WHrepakTuBHas ~ gocka  Smart Board,  mpoekumonHOe
MyJbTHMEAUHHOE 000pyHOBaHUE (KOMIBIOTEpP, MPOEKTOP, SKpaH) € MPOTrPaMMHBIM
o0ecriedeHueM, BBIXOAOM B ceTb VIHTepHET M JOCTYNIOM B 3JEKTPOHHYIO
nH(popmarmoHHO-00pazoBaTenpHyI0 cpexy COI'Y.

IMporpammuoe obecneuerune:  Windows 7 Professional; Office Standard 2016;
Cucrema kommstoTeprHoi Bepctkun MikTex; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class; TIporpammuoe obecrieueHue Uit pelaKTHPOBaHUsI
xuMudeckux ¢opmyn Isis Draw; Cucrema mOHWCKa TEKCTOBBIX 3aMMCTBOBAHUIA
«Antumnarnat.BY3»; Ilporpamma mns OBM «baHk BompocoB nasi KOHTPOJS
sHanui»y;, VSDESK; Vcnyrm cBs3u (moctynm k cetm wuHTepHeT); MOODLE;
JEMOHCTPALMOHHBIE U yU4eOHO-HAIAHBIE TOCOONS (BHIEOTIPE3EHTAIHS).
Jlaboparoproe obopynoBanue: [llkad BeITsKHON ¢ moaBo0oM Boabl LIIB HBK — 2 mT.
[IputouyHo-BEITSKHAs ycTaHOBKA (2 mkada). Becrkr 1aboparopHsie npeunsnonnsie ET-
30011 — 1 .

Becsr  maGopatopubie dnekTpoHHBIE BMS101 — 2 mr. Y4ebHO-1a00paTOpHBIH

Poccuiickas
Odeneparnus, 362025,
PecnyOnuka

CeBepnas Oceruss —
AnaHus,

ropoa Brnanukaskas,

yin. Barytuna, nom 44-
46,

yueOHbI Kopryc Ne 7,
ayn. Ne 609
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koMiutekc "OOmas u Heopranudeckas xumusa" — 2 mrt. ®oromerp KOK-3-01- 1 mr.
Mkadp cymmmeaeiiit SNOL — 1 mr. Honomep  M-510 (crammapTHeiii)-1 1mT.
Kanopumerp "Okcmeptr 001K"- 1 mr. Kowmayktomep Oxcmept 002-2-6H- 1 .
Mukpockon OnHOKyJsIpHbIA "Mukmen-1"- 1 mt. HarpeBarensnas mura ES-H3040- 1
wt. Pedpakromerp UPD-454b2M c¢ moacsetkoi — 1 mr. pH-metp 150 MU- 2 .
Memanka mMarautHas ¢ mogorpeBoM I10 6110- 2 mr. Hedenomerp «HOM»-1 .
JlaGopatopHast ymeTpa3BykoBas BaHHa Stegler 22DT- 1 mr. OOGydarens-
PEIHPKYIATOP BO3AyXa yibTpaduoneroBblii 0akrepuruaasiii OPYB-3-5-"KPOHT"- 1
IIT.

JlaGopaTopus o011eii, HEOPraHU4eCKOi M AHAJIMTHYECKOI XMMMU JIJIs1 TPOBEICHUS
3aHATHA CEMHMHAPCKOT0 THUIIA, Ja0OpaTOPHBIX 3aHATHH, KypCOBOTO IPOEKTHPOBAHUS
(BBIIOJIHEHUSI KYpPCOBBIX Pa0OT), TPYMIIOBBIX M MHAMBUAYAIBHBIX KOHCYJbTALUMA, a
TaKXKE CaMOCTOSTENbHOW pabOThl OOYYaIOIIMXCS: MPENoAaBaTebCKUA CTOJ, CTYIL,
71a00paTOPHBIE CTOJIBI U CTYJIbsI U1 00YYarOLINXCsl, KIIacCHast JO0CKa.

O6opynoBaHue: MyJIbTUMEIUNHBIA KOMIUIEKC (TIPOEKTOp, OKpaH, KOMIIBIOTED,
KOJIOHKH) C TIPOTPaMMHBIM 00€CIIEYeHUEM, BBIXOJIOM B CeTh VIHTEpHET U TOCTYIIOM B
AIEKTPOHHYIO MHPOPMAIIMOHHO-00pa3oBaTenbHyto cpexy COI'Y.

[Iporpammuoe obecnieaenne: Windows 7 Professional; Office Standard 2016; Cucrema
kommbloTepHoli  Bepctku  MikTex; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav WEB Class; [IporpamMHoe oOecrieueHue JUisi pelakTHPOBaHUs
xummdeckux ¢opmyn Isis Draw; Cucrema moOWCKa TEKCTOBBIX 3aUMCTBOBaHUH
«Antumnarnar.BY3»; Ilporpamma mns OBM  «bank BompocoB Juisi KOHTPOJIS
snanmit»; VSDESK; Ycenyru cBsi3u (moctyn k cetu untepnetr); MOODLE; JInunbrii
KaOWHET CTyIEeHTa/COTPYAHUKA.

Jlaboparoproe obopymosanne: Becsr "CAS"- 1 mr. Becol anamutnyeckne SHINKO
HT 84RCE c nosepkoii-1 mr. ®otomerp dorodnekrpuyeckuii KOK-2-1 m. [lkad
cymwibhbiii SNOL 67/350 LN — 1 mt. Lentpudpyra CM-12- 1 mr. Monomep M-510
(crapmaptaeiii)- 1 mr. Kowmykromerp mnopratuBHeid OHAUS ST300C-1 .
Pedpakromerp UPD-45452M ¢ noaceetkoit u gor.inkanoi-1 mr. pH-metp 150 MU-
1 mr. Cnekrpodortomerp [13-5300BU- 1 mT. Memanka MarHuTHas ¢ mogorpesom 119
6110- 2 mr.  OONyyarenb-peLUpPKYIATOP  BO3AyXa  YJIbTPadHOIETOBBIN
6axrepunuaneiii OPYB-3-5-"KPOHT"- 1 wit. Banna ynsrpassykosas Stegler 10DT- 1
TIT.

Poccuiickas
Ddeneparus, 362025,
PecnyOnmuka CeBepnas
Ocetus — Ananus,
ropoJi BianukaBkas,

yia. Barytuna, gom 44-
46, yueOHbIi Kopmyc No
7,ayn. Ne 610

YueOHble ayTUTOPUU 1JIs1 MPOBEIEHN 3AHATHIH JIEKIIMOHHOTO THIA:
MPENoJaBaTeNbCKUN CTO, CTYJI, CTOJBI U CTYJIbS 1J1s1 00y4aromuxcs, KJIacCHas J10CKa.
Ob6opynoBanue: IlepcoHanbHBI KOMIBIOTEP B KOMIUIEKTE C TMPOTPaMMHBIM
oOecriedeHreM, BBIXOJOM B CeTh MHTEpHET W JIOCTYIOM B DIEKTPOHHYIO
uH(popMannoHHo-o0pasoBarenbay0 cpeny COI'Y. Tlpoekrop Epson EB-735Fi -
KOMIUIEKT MOCTaBKU (KpeIUIeHHe Al NpoeKTopa, mHyp nuraHus) — lmr. HoyrOyk
000 "AWCHDJITEXHO" lmr.  OOnyyaTenb-pelupKyyIsTOp  BO3ayXa
yneTpaduonerosbiid Oakrepuuuansii OPYB-3-5-"KPOHT"- 1 mrt.

[Tporpammuoe odecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav. WEB Class, Cucrema xommbiorepHoil Bepctkr — MikTex,
Kasperksy Endpoint Security, IIporpamMmHoe obecrieueHne Ui peIaKTHPOBAHUS
xumuyeckux Qopmyn Isis Draw, Cucrema mOHMCKa TEKCTOBBIX 3aMMCTBOBAaHHMA
«Antunmaruat.BY3», [lporpamma mis 9BM «bank BOmpocoB A1t KOHTPOJIS 3HAHUID,
VSDESK, Vcnyru cBssu (noctyn k cetu matepHer), MOODLE, Jluuneiii kabuHet
cryaenta/corpyanuka, KOII (nomen Ha siuaekce), Pycl'apn, ViPNet.

Poccuiickas
®depepanus, 362025,
Pecnyonmuka CeBepHas
Ocertnst — Ananus,
ropoa Bnanukaskas,

yia. Barytuna, gom 44-
46, y4eOHsbIi kopryc No
7, aya. Ne 606

Y4eOHble ayTUTOPHH JISI IPOBEACHUS 3AaHATHI JTeKIHOHHOI0 THIIA:
MPEToJIaBaTeNbCKUN CTOI, CTYJI, CTOJBI U CTYIIbS JIJIsl 00y4aroIuxcsi, KIIacCHas JIOCKa.
Ob6opynoBanue: IlepcoHalbHBI KOMIBIOTEP B KOMIDIEKTE C IPOTPaAaMMHBIM
o0ecriedeHueM, BBIXOAOM B ceTb VIHTepHET M JOCTYNIOM B 3JEKTPOHHYIO
uHpopMannonHo-o0pasosarenbayto cpexy COI'Y. TIpoekrop Epson EB-735Fi -
KOMIUIEKT ITOCTaBKH (KpeIuieHne Ui IpoeKkTopa, mHyp mutanus) — lmr. HoyTtOyk
000 "AMCHUDRJITEXHO" lmr.  OO0myyarenb-peuupKyIaTOp — BO3AyXa
ynpTpaduonerosbiid Oakrepuuuaneii OPYB-3-5-"KPOHT"- 1 mr.

Poccuiickas
Odeneparnus, 362025,
Pecnyonmuka CeBepHas
Ocerns — AnaHus,
ropoJi Bianukakas,

yi. Barytuna, nom 44-
46, yueOHbIi Kopimyc No
7, ayn. Ne 604




ITporpammuoe obecrreuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav. WEB Class, Cucrema xommnbrorepHOd Bepctkn — MikTex,
Kasperksy Endpoint Security, IIporpamMmHoe obecrieueHHue i pPeIaKTHPOBAHUS
xumudeckux (opmyn Isis Draw, Cucrema TOHCKa TEKCTOBBIX 3aMMCTBOBAaHHIA
«Antumnaruar.BY 3y, [Iporpamma qiist 9BM «baHk BonpocoB 11 KOHTPOJIS 3HAHUID,
VSDESK, Ycnyru cBs3u (goctyn k cetu untepHer), MOODLE, Jluuneiii kabuHet
crynenra/corpyanuka, KOII (momen Ha siuaekce), Pycl'apa, ViPNet.

KoMmnbloTepHbIi Kiacc

MPenoaBaTeIbCKUN CTOI, CTYJ, CTONBI U CTYJIBS 715l 00y4aromuxcs, KlacCHas I0CKa.
Ob6opynoBanue: KoMIbploTepsl [ii KOMIBIOTEPHOTO Kjacca B KOMIUIEKTE C
IIPOrpaMMHBIM ~ O0ECII€YEHHEM, BBIXOJOM B CeTb VIHTEpHET M [OCTYIIOM B
ANIEKTPOHHYIO0 HH()OpPMaIMOHHO-00pa3zoBaTenbuyo cpeny COI'Y. UurtepaktuBHas
nocka 787(1702070/15112/11344/2+), ucrounuku GecrepeGoiiHoro nutanus Ippon,
komMmyTatop s kiacca D-Link DGS-10240, npoektop Beno MX503.

IMporpammuoe obecrieuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav. WEB Class, Cucrema kommbioTepHoii Bepctku MikTex,
Kasperksy Endpoint Security, IIporpammuoe obecrieueHue sl peIaKTHPOBAHHUS
xumudeckux (opmyn Isis Draw, CucremMa MOHCKa TEKCTOBBIX 3aMMCTBOBAaHHIA
«Anturaruar.BY3», [lporpamma qyist 9BM «bank BonmpocoB 11 KOHTPOJIS 3HAHUID,
VSDESK, Ycnyru cBs3u (moctyn k cetu uatepHer), MOODLE, Jluuneiii kabuHet
crynenta/corpyaunka, KOII (momen Ha sapekce), Pyclapa, ViPNet.

Poccuiickas
Oepepanus, 362025,
Pecny6nmuka CeBepHas
Ocetus — Ananus,
ropoa Bnangukaskas,

yi. Barytuna, nom 44-
46, y4eOHbIi kopmyc Ne

Bubanoreka, B TOM 4YHc/Ie YUTAJBHBINA 3aJ1: CTOJBI U CTYJNBS ISl OOYYAIOIINXCS;
KOMIIBIOTEPHl B KOMIUIEKTE C TIPOTPAMMHBIM OOECIICYeHHEM, BBIXOJIOM B CETb
WHTepHET M JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHYIO Cpery
Cory.

[Mporpammuoe obecnieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav. WEB Class, Cucrema xomnbrorepHoil Bepctkr — MikTex,
Kasperksy Endpoint Security, TIporpammuoe obecrieueHue sl peIaKTHPOBAHHUS
xumudeckux ¢opmyn Isis Draw, Cucrema moHCKa TEKCTOBBIX 3aHMMCTBOBAHHIA
«Antumnaruar.BY3», [Iporpamma myis 9BM «bank BonmpocoB A1 KOHTPOJIS 3HAHUID,
VSDESK, Ycnyru cBs3u (moctyn k cetu untepHer), MOODLE, JInuneiii kabuHet
crynenra/corpynauka, KOII (momen wHa sHnmekce), Pyclapm, ViPNet, 3BC
«KoncynperanT cryaentay, 9bC «HOpait.

7,ayn. Ne 614
Poccuiickas
Odeneparnus, 362025,
PecniyOnmka CeBepHas
Ocetnss — AnaHus, T.
BnanukaBkas,

Leperenw/Batytuna, n.
16/19

IMomelnenusi NJs XpaHeHHs] M MPOPUIAKTHYECKOTO OOCTY:KUBAHUS Y4eOHOTO
000py10BaHUA

OO6opynoBaHue: crenuaIn3upoBaHHass MeOeNb, CTeIUTaXH IJIs XpPaHEeHUs ydeOHOTO
000pyI0BaHUS;

HoytOyk Acer Aspire ¢ mporpaMMHBIM O0€CHEYEHHEM M BBIXOJOM B MHTEpHET u
JIOKAJIGHYI0  CeTh, JIOCTYNIOM K WH()OPMAIMOHHBIM pecypcaM, 3JIEeKTPOHHOU
nH(OPMAITMOHHO-00pa30BaTeIbHON Cpelle  yHHBEpCUTETa, K 0a3aM JaHHBIX U
MH(OPMAITMOHHO-CITPABOYHBIM CHCTEMAM.

CrnenuanbHble HMHCTPYMEHTBI, TEXHHYECKas JOKYMEHTalMs W WHBEHTaph JUIA
00CITy)KUBaHUsl y4eOHOTro 000pyI0BaHUSI.

Poccuiickas
denepanus, 362025,
Pecnnybnuka CeBepHas
Ocertnst — Ananus,
ropoa Bnanukaskas,

yia. Barytuna, gom 44-
46, yueOHbIi Kopiryc No
7, ayn. Ne 607A




11. JIucT 0OHOBJIEHUS/AKTYAIM3AIUA

N




