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[Iporpamma cocraBieHa B cOOTBETCTBUM ¢ DenepanbHbIM rOCYAApCTBEHHBIM 00pa3oBaTe/IbHBIM
crangaptoM 10 HanpasieHuto 44.03.05 Ilemarormuyeckoe oOpazoBaHue (C JIByMs MHpoQWIAMA
MIOATOTOBKM), YTBEPKICHHBIM ITpUKazoM MuHuctepcTBa o0pasoBanusi U Hayku Poccuiickoit denepanuu
or 22.02.2018 r. Ne 125, y4eOHBIM IUIaHOM TIOJIrOTOBKM OakanmaBpa 1o HampasieHuto 44.03.05
[lemaroruueckoe oOpazoBaHue (C AByMsS MpO(HIAMU MOATOTOBKU), YTBEPKICHHBIM YUYEHBIM COBETOM

®I'BOY BO «COI'Y» (mpotokos Ne 8 ot 28.03.2024 1.).

Pabouass mporpamma yrBepxaeHa B cocrae OIIOIl mo nampasienuto 44.03.05 Ilemarornueckoe
oOpazoBanue (c AByMs NpodWIsIMH MOATOTOBKHM), npoduin «buomnorus. Xumus», yTBEp>KICHHBIM

Yuenbm coeroM ®T'EOY BO «COI'Y» ot 28.03.2024, npoTtoxoin Ne 8.

CocraBuTenb: 1o1eHT Kadeapsl o011eit n Heoprannuecko xumuw, K.X.H. J.M. Kybanosa

Pabouyas nmporpamma oOcyxaeHa Ha 3aceaHun Kadeapsl 001eld 1 HeOPraHUYECKONH XUMHUHU
(mpotoxoa Ne 7 ot 14.02.2024 1.)

Onobpena coBetoM (pakyabTeTa XMMHUH, OHOJIOrHH U OroTexHosoruu (mpotokoa Ne 6 ot 16.02.2024 r.)



1. Crpykrypa u o01masi Tpy10€eMKOCTb JMCHUTITTHHBI

OO0mast TpyI0eMKOCTh AUCIUILIMHBI COCTABISIET 6 3a4eTHBIX equHuI] (216 4.)

Ounas popma oOyUeHHs 3aouHas gopma obyueHus
Kypce 1 -
Cemectp 2 -
Jlexinn 34 -
[TpakTndeckue (ceMUHapcKkue) 3aHsITHS | - -
JlabopaTopHbIe 3aHATHS 68 -
Koncynpranuu - -
WToro aytuTOpHBIX 3aHATUH 102 -
CamocrosiTenabHas pabora 78 -
Kypcosas pabora - -
dopma KOHTPOIIS Ox3ameH (2 cemecTp) -
JKk3aMeH 36 -
3auer - -
OO0r111e€e KOJTMYECTBO YaCOB 216 (6 3.e.) -

Ounast hopma 00ydeHHS 3aouHast hopma 00yUCHHSI
Kypc 1

2. Hlean ocBoeHMs TUCIUNIUHBI
Henstmu ocBoeHus aucuuruiniel «Heoprannueckass XUMUsD SBIISIOTCS:
dbopMHpoBaHHE KOMIETEHIIMM, MO3BOJISIIOIIMX BBITYCKHUKY YCHEIIHO paboTaTh B H30paHHOM
cdepe nesTeNbHOCTH U ObITh YCTOMYKMBO BOCTPEOOBAHHBIM HA PHIHKE TPYAA;
(dbopMHUpOBaHHE CUCTEMHBIX 3HAHUU JJI1 TIOHMMaHUS OCHOBHBIX 3aKOHOMEPHOCTEH B3aWMOCBSI3U
MEXAYy CTPOCHHEM M XMMUYECKUMHU CBOWCTBAMHU BEIIECTBA, MPOTEKAHUS XUMUYECKUX PEaKLUM,
CTPYKTYPOH XUMUYECKHX COCTUHEHHUI U UX OUOJIOTMYECKUM 3HAYCHHEM;
(dbopMupoBaHHe y 00YYaIOIIMXCSI YMEHUN U HaBBIKOB OCYIIECTBIICHUS y4eOHO-II03HABATEIBHON U
npodeccuoHabHOM IS TEeNbHOCTH;

pa3BUTHE Y OOYYAIOIIMXCS BHYTPEHHEH MOTHBAIMM K OOy4YEHHIO, MOBBIIICHUE WX HHTEpeca K
MMO3HAHUIO JUCITUTUTMH XUMHUUYECKOTO MPOhHIIs;

obecreueHrne OXpaHbl )KU3HU U 3I0POBbs 00yUJaIOIIUXCs BO BpeMsi 00pa30BaTeNbHOTO MPOLIeCcca;
dbopMHpOBaHHE yMEHUN BBHIMNOJHATH pPAcyeThl MapaMeTPOB MPOILIECCOB MAJS MPOTHO3HPOBAHUS
MpEeBpaICHUsT HEOPTraHMYECKUX W KOOPJIWHAIIMOHHBIX COCIMHEHUH Ha OCHOBE OOIIMX 3aKOHOB
XUMHH, CBOMCTB U PEAKLIMI ITUX COCAUHEHHN;

pa3BHUTHE Y OOYUYAIONINXCA XUMUYECKOTO MBILUICHHUS, a TakKe (OPMUPOBAHUE YMEHUN U HABBHIKOB
XUMHUUYECKOTO SKCIIEPUMEHTA.

3. Mecro mucuuniaunbl B ctpykrype OIIOII 6akanaBpuara 1o HarpaBI€HUIO OATOTOBKU

44.03.05 ITenarornueckoe oOpazoBanue (¢ IByMs IpO(UISIMHU MTOATOTOBKN)

Hucuumunna «Heopranunyeckas xumusi» oTHocutcs K brnoky 1 Jlucrumuuebel  (MoTynH)

Oosizarenbroit wactu b1.0.08 (IIpenmeTHO-MeTOMUYECKUNH MOJIYNb (XUMUS)) — HMHACKC JUCHIUTUIMHBI
b51.0.08.04.



Hucuuruinna «Heopranwueckass xuMmus» IpeaHasHaueHa i OakaimaBpoB [ kypca 1o
HamnpasiieHuto 44.03.05 Tlemarorudeckoe oOpa3oBanue (¢ IByMsl mpoduiIssMu MOATOTOBKH). B mpomecce
U3ydeHHs] y4eOHON IUCHMIUIMHBI OOydaromiuecss TIOIy4daroT Oa3uCHbIE 3HaHUSA, HEOOXOAMMBIC s
JyYIIEro MOHUMAHUS U YCBOCHHUS Y4eOHOrO Marepuana 1Mo BCEM XHMHYECKUM JIUCIHIUIMHAM, a TaKKe
METOIMKE MPETOAABAHUS XUMHH, TIEIarOTMYECKOM IPaKTHKE.

OcBoeHue MaHHOUW MUCHUIUIMHBI SBISETCS HEOOXOIMMBIM KakK MPEALISCTBYIOIIEE ISl M3YdeHUs
CIIEAYIOMNX JUCUUIUIMH Y4eOHOTro IUIlaHa TIOATOTOBKM OakasaBpoB 1o HampasieHuio 44.03.05
[lenaroruueckoe oOpazoBanue (¢ AByMs MpO(UISIMUA OTOTOBKH):

HcTopust 1 MeTom0JIOTUSl XUMUW; AHaIMTHYecKas xumus; Dusndeckas M KOJUIOWIHAS XUMUS,
Mertoauka oOydeHuss XuMun; MeTouka 00ydeHHs IIKOJBbHUKOB PEHICHUIO PAacU€THBIX 3ajay 10 XMMHUU;
[Ipaktuka o3HakomutenbHas (TexHuka abopaTopHBIX padoT mo xumuM); [legarormveckasi MpakTUKa;
3amura BKP, Bki1todas moAroToBKy K IpoLEAype 3allUThl.

TPCGOBaHI/Iﬂ K BXOJAHBIM 3HAHUAM oﬁyqaloumxca:
I[J'ISI HU3YUCHUA JUCHUIIINHBI «HGOpFaHI/I‘IGCKaﬂ XUMUS» H€06XOI[I/IMI>I 3HaHUA, YMCHUSA W HABBIKU,

(dbopmMupyeMbIe CIEAYIOMMMH AUCIUILUIMHAMHA IKOJIBHOW MPOTPaMMEL: (M3 CTaHAApPTOB CPEIHETO OOIIETro
(momuoro) oOpa3oBaHusi): XuMUs, Ouosnorus, ¢u3MKa, MaTeMaTHKa, WHPOPMATHUKA, a TaKKe
MPEIIIECTBYIOUX AUCIUIUIMH Y4eOHOTO IJ1aHa MOAroToBKHM no HanpasieHuto 44.03.05 Ilegarornueckoe
obpazoBanue (¢ qByMsI poGHIAMH TOJTOTOBKH), HanpuMep, «OO0IIas XuMusD».

4. TpeGoBanus K pe3yjbTaTaM 0CBOCHHS IMCUMILIMHBI (KOMIIETEHIMH 00y4Yaromerocs,
(opMupyemsbie B pe3yiibTare 0CBOCHUS TUCHHUILIMHBI

Komnereniuu obyuatomerocs, GopMupyeMbie B pe3yabTaTe OCBOCHUS AUCHUIUIMHBI. B3aumocBs3b
MJIAHUPYEMBIX Pe3yIbTaTOB 00YUCHHS 10 JUCIHUIUIHHE ¢ popMupyeMbiMu komneTeHussmMu OITOIT.

B pesynpraTe wM3ydeHHS [AUCHUIUIMHBI OOyYaromuiicss [oJDKEH 007aiaTh  CleIyIOIIUMHU
KOMIIETSHITUSAMH (pe3yabTaTaMHi OCBOSHHUS 00pa30BaTeIbHOM MPOTPAMMBI):

Kon u |[UuaukaTop CTpyKTypHBIE 2JIEMEHTBI KOMIIETEHIIUN
HAaUMEHOBAaHHE  |TOCTHKEHHUS KOMIIETECHIINH (B pe3ynbrare  OCBOCHHUS  JUCIUILIUHBI
KOMITETEHITUHI 00yyaronuiics 10IKEeH 3HaTh, YMETh, BIAJICTh)
OIIK-2. OIIK-2.1. AHanuzupyet| 3HaTh: OpraHu3aLuIo 00pazoBaTeIIbHOTO
Crniocoben BO3MOYKHOCTH HCIIOJIb30BaHUs Ipoliecca B 00pa3oBaTENbHBIX OPraHU3AlMSIX
y4acTBOBaTh B [UCTOYHHMKOB, HEOOXOJMMBIX| pa3HOrO0 THUMAa ¥ BUAA, B  CICUUATbHBIX
paspaboTke JUIS TUIAHUPOBAHUS OCHOBHBIX| 00pa30BaTEIbHBIX YUPEKACHUAX PA3HOTO THUIIA;
OCHOBHBIX u u JIOTIOJTHUTEJIbHBIX| TpeOOBaHUS K OpraHu3aIu obero,
JIOTIOTHUTEBHBIX [00pa30BaTeIbHBIX MPOTPaMM CIIEHHATBLHOTO, a TakKe HWHTErPUPOBAHHOTO
oOpa3oBaTeNbHbl  |(BKIIIOYAs MeToanyeckyto| oOyuenus aun, ¢ OB3; MeToapl M TEXHOJIOTHH
X MpOTpaMM, [TUTEpaTypy, 3JIEKTPOHHBIE| MPOEKTUPOBAHUSI OCHOBHBIX U JOIMOJIHUTEIBHBIX
pa3pabaTeiBaTh  |00Opa3oBaTeNbHBIC PECYpChl) | 00pa30oBaTENbHBIX MPOTPAMM U MHIUBUIYATbHBIX
OTAENbHBIE  UX 00pa30BaTENbHBIX MAPIIPYTOB O0YYAIOIINXCS
KOMIIOHEHTHI (B YMeTb: NOpUMEHATh METOABl M TEXHOJIOTHIO
TOM  4YHCIIe C MIPOEKTUPOBAHUSI OCHOBHBIX U JOTOJHUTEIBHBIX
HCIIOJIb30BAHUEM 00pa3oBaTeNbHBIX porpamm; BIIJIETh
MH(OPMALIMOHHO METOJUKOM U TEXHOJOTHEH MPOEKTUPOBAHUS
KOMMYHUKAIMOH 00pa3oBaTeIbHBIX porpamu; MIPUMEHSATD
HBIX TEXHOJIOTHI) JIeSITeTbHOCTHBIN MOAXO0M K 3a/1ayam
npoekTupoBanusi B cepe oOpa3oBaHHs, B TOM
qucIe CIEUUATIBHOTO 00pa3oBaHus;




aHaJIU3UpPOBaTh CTPYKTYpPY OCHOBHBIX,
JIOTIOJTHUTEIILHBIX 00Pa30BaTEIIbHBIX MPOrPaMM
BiiaieTb: HaBBIKAMU MPOEKTUPOBAHMS OCHOBHBIX
U JIONOJHHUTENIBHBIX 00pa30BaTENbHBIX MPOTPaMM
U pa3paboTku HAY4YHO-METOANYECKOTO
obOecrieyeHHss WX pealM3alud; y4acTHEM B
pa3paboTke HAay4YHO-METOAMYECKOTO OOecreyeHus]
O6pa30BaTeHI>HI>IX InporpaMm; OIIBITOM aJalTalu
nporpamMm Uil y4daluxcs c 0CcOOBIMH|
00pa3oBaTeIbHBIMU IOTPEOHOCTSIMH

OIIK-2.2. BoisiBnisier  3HaTh: BO3pacTHbIE HOPMbI pa3BUTHS JETEH
MHTEPECHI JIETEN, UX YMeTb: BbISBIISITH CKIIOHHOCTH U HHTEPECHI IETEN
poauTeneid W 3aKOHHBIX| BuageTb: HaBbIKAMU BBISBICHUS HMHTEPECOB
MpeACTaBUTENEN B| JeTel, ux poauTenei (3aKOHHBIX MPEJCTaBUTENEH)
OCBauBaeMoMu obnmacth| B OcBaMBaeMoil  o0jacTM  OCHOBHOTO U
OCHOBHOTO Y JOIOJIHUTEIBHOTO 00pa3oBaHUs
NTOTIOTHUTEIBHOTO

00pazoBaHus

OIIK-2.3. CoBMmecTHO ¢ 3HATh: COJiep)KaHUE YIeOHBIX MPEIMETOB
[e1aroromMm COCTaBJISIET YMeTh: pa3pabaThIBaTh IIPOrpaMMHO-
MPOEKT OCHOBHBIX ¥ MeToaudeckoe obecrieueHre

TOTIOJTHUTETHHBIX Baanerb: HaBpIKaMU TTPUMEHEHUSI TIPOTPAMMHO-
00pa3oBaTeNbHBIX POTPAMM, METOIUYECKOTO obecrieueHust YUeOHBIX
B TOM quUCIIe ¥ TPEIMETOB, KypCOB, JUCITUTUIHH
VHIMBHUyaJIbHBIX

00pa3oBaTeIbHBIX MaPIIPYTOB]

OCBOEHHUSI  00pa30BaTEIBHBIX

[porpaMm c Y4E€TOM

00pa3oBaTeNIbHBIX  3alpoCOB

eTel U UX poAauTeIeH

OIIK-2.4. BriOupae1r 3HaTh: METOABI HHTEPIPETALMHI U PAHKHUPOBAHUS
CIIOCOOBI peaMzanyy MOJTy4eHHON UHpOpMauu

00pa3oBaTeNIbHON MPOTrpamMMBbl
U3 4YKClia U3BECTHBIX B JAaHHOU

YMeThb: HCIOJIB30BaTH 0a30BEIE XUMHNYECCKHE
3HAHHUA U MMIPAKTUYCCKUEC HABBIKH JJIsSI OPraHHU3alun

KOHKPETHOW  CHUTyalldd M| yYeOHBIX 3aHATHI

CTPYKTypUpPYET anroput™| Biagerb: HaBbIKAMH OpraHu3alUd  y4eOHBIX
NeATeIbHOCTH 1o UX| 3aHATHH B mporecce [IOJArOTOBKHU u
peau3ani, B TOM YHCJE MPENoJAaBaHUs XUMHUH

[IPOrpaMM pa3BUTHS

YHHBEPCATbHBIX Y4EOHBIX

NEHCTBUM, IporpaMm

BOCIIMTAHUS WU COIMAIA3ALNH

oOyuaronmxcs,

KOPPEKIIMOHHBIX MPOTpamMM

OIIK-2.5. OO0mscHseT 3HaTh: COBPEMEHHBIE oOpa3oBaresbHbIe
TEXHOJIOTHIO OIICHKHU TEXHOJOTUH;  TEeJaroru4eckue,  CaHUTAPHO-
JUYHOCTHOU u TUTHEHUYECKHUE, JPrOHOMHYECKHE, ICTETUUECKHE,
MeTanpeIMeTHON MICUXOJIOTHYECKHUE U CTelHalbHble TPeOOBaHUS K
COCTAaBJISIONIEH JTUIaKTUYECKOMY O0ecTeueHuto U 0(hOopPMIICHUIO
pe3ynbTaTOB ~ OCBOEHMS kabuHera (J1abopaTopuy, WHOTO  Yy4eOHOTO
OCHOBHBIX U TTOMEIIICHUS )

JIOTIOTHUTEIBHBIX YMeTh: aHAIM3UPOBATH MPUMEPHBIE TIPOTPAMMBI,

00pa3oBaTeNbHBIX

OIICHUBaTh M BbIOMpATh y4eOHUKH, Y4eOHbIE U




nporpaMMm  Ha
JIeATSIFHOCTHOT'O
nojaxonaa

OCHOBC

y4e0HO-METOIUYECKUE TIOCOOUSI, DJIEKTPOHHBIC
00pa3oBaTeNbHBIC PECYPCHl U UHBIC MaTCPUAIIBL;
AHATM3UPOBATH NIPOBEACHUE YUEOHBIX 3aHSATUH U
OpraHu3aIUIo CaMOCTOSITeIILHOM paboThI
o0yJaronuxcs, BHOCUTh KOPPEKTUBBI B pab0OUYIO
porpaMMy, IJIaH U3y4eHUsl y9eOHOTO IpeaMeTa,
00pa3oBaTCIIbHBIC TEXHOJOTHH, 3aJaHusl IS
CaMOCTOSITEIIbHOU paboTHl, COOCTBEHHYIO
npodecCHOHATBHYIO IeATEITBHOCTh

Baaners: METOAAMU OCYLIECTBJICHUS
MEarOTUYCCKON TOICPKKH, COMPOBOXKICHUS,
YCTaHOBJICHUSI KOHTAKTOB WM B3aUMOJICHCTBUS C
JpYTUMH cyObeKTamMu 00pa30BaTeNbHOTO
nporiecca;

NEPBOHAYAIGHEIMI ~ HABBIKAMHU  OpraHU3aI[uU
Mearoru4eckoit paboThl ¢ 00YJarOIIMMUCS;
HaBBIKAMHU OopraHu3aIun yueOHO-
MCCJIEI0BATENIbCKOM pabOThl 00YJarOIITUXCSI

OIIK-8
Crniocoben
OCYIIIECTBIISITh
MeIarOTHYECKYIO
NESITETPHOCTh Ha
OCHOBE
CHeIHaIbHbBIX
HAay4YHBIX 3HAHHI

OIIK-8.1. OcymiecTBisier
rpaHchopManuio
MmeJarormnyecKnux 3HAaHUU B
pohecCHoHATBHYIO
NEeSITETbHOCTh B COOTBETCTBUH|
C (hM3HOIOTHYECKUMH,
BO3PACTHBIMH,
M03HaBaTEIbHBIMU
0COOCHHOCTSIMU
oOyJaromuxcs, B T.4. (
0COOBIMU 00pa3oBaTeIbLHBIMHY]

3HaTh: TeMmaTHKy  J1abopaToOpHBIX  padoT,
UCIIOJIB3YIONIUXCS B y4eOHOW  paboTe 1o
HEOPraHWYECKON XUMUHU
YMeTh: BBINOJHATh CTaHIAPTHBIE IEHCTBUSA IO
Th npu pemeHnn KOHKPETHBIX NMPAaKTUYECKUX U
npodeccuoHalIbHbBIX 3aza4 B obnactu
HEOPraHWYECKON XUMUU
Baanerb: HaBblkaMu pabOThl € XHUMHUYECKOH
MOCYIO M peaKTUBaMHU

POJIM U MECTa O6p2130BaHI/I5{ B|
PKU3HH JIMYHOCTH U O6IJ_I€CTB8.
JIJIA 000CHOBaHMSI CYHIHOCTH
ICAarorut4ycCKoro
COIIPOBOKIACHUA
O6pa3OBaTCJ'ILHOFO mponecca

MOTPEOHOCTAMHU

OIIK-8.2. [IpuBoaut 3HaTh: MeTOABI U METOJUKHM aHAJIM3a BEILIECTBA.
oObsicHeHHe  Meroaojoruu, Hopwmbl TexHuku 6e30macHOCTH B 1a00paTOPHBIX
HCTOPUH, TEOpUU, H TEXHOJIOTHYECKUX YCIIOBUSX, ux
3aKOHOMEPHOCTEM ¥ TeopeTudeckoe OOOCHOBaHHME M MPAKTUYECKOE
[PUHIIMIIOB TMOCTPOEHUS W MPUMEHEHHE

(hyHKIIMOHUPOBAHUSI VYmerb: 00BsCHAT, mTpaBwia 1o Ib ¢
00pa3oBaTeNbHBIX CUCTEM,| TEOPETUYECKOW TOUYKHU 3PEHUSI U KOHTPOJIUPOBATH
MPOEKTUPOBAHUS UX BBITIOJIHEHUE B XUMUYECKO TabopaTtopuu
00pa3oBaTeNbHOM cpensl,, Baagers: HaBbikamu paboTel ¢ 00opynoBaHueM

pa3HOrO Kiacca OIACHOCTH B  XUMHUYECKHUX
nabopaTopusix

OIIK-8.3. Ananusupyer
BO3MOKHOCTH M OTPaHUYEHUS]
TIeJarOTHYECKUX TEXHOJIOTHH,
METOJIOB U CPEICTB 00yueHUs]
C YY4EeTOM BO3pacTHOTO W
(bU3MOJIOTHYECKOTO Pa3BUTHS
oOyuaronuxcs

3HarTh:

CTPOCHHE M XHMHYECKHE CBOWCTBA OCHOBHBIX
MPOCTBIX BEIIECTB U XUMUYECKUX COCIUHEHUH;
CTaHJapTHBIC METObI MPOBEACHUS XUMHYECKOTO
SKCIIEPUMEHTa W TpaBuiia Oe30macHoi paboThI ¢
XUMHYECKUMU BEIIECTBAMU

YMmerTh:
WCIIOJIb30BaTh TEPMHUHBI TEPMOJIUHAMHUKH U
KAHETUKU JUId ONKUCAHUA U  OOBIACHEHUS




XUMHYECKUAX MIPOIIECCOB,
UCII0JIb30BaTh CTAHAAPTHBIE METO/IbI IPOBEACHUS
XUMHUYECKOTO  OJKCIEpUMEHTa HW  MpaBHia
Oe3omacHoO paboThI C XUMHYECKUMU
BEILIECTBAMU,

UCIIOJIb30BaTh OCHOBHBIE NpPHEMBbl O€30MacHOU
paboTHI MPU BBHIMIOJIHEHUU PabOThl B XUMUUYECKOM

naboparopuy,

BBIIIOJIHATH CTaHAApTHBIC onepaunn B
XUMHUYCCKOM HpaKTI/IKYMC

Baagern:

METOJaMHU MCIOJIb30BAHUS TEPMOJUHAMUYECKUAX
YU KUHETUYECKHUX I1apaMeTpoB I ONMCAHUS WU
00BsCHEHUS MPOTEKAaHUSI XMMHUYECKUX pPEaKIHii;

CTaHAApTHBIMHA METOJaMU IIPpOBCACHUA
XUMHUYECKOTO OKCIICPUMCHTA n mpaBUJIaMHn
Oe3omacHoi paboTsl c XUMUYECKUMHU
BEIICCTBAMU

[Ipn npoBeneHun y4eOHBIX 3aHATHI oOOecreunBaeTcsi pa3BUTHE Yy OOYYAIOIIMXCS HaBBIKOB
KOMaHJHOW palOThl, MEXJINYHOCTHON KOMMYHUKAI[UU, TPUHATHS pEIIeHUH, JUIACPCKUX KauecTB
(BkIIOYask TpH HEOOXOAMMOCTH THPOBEACHHE WHTEPAKTHUBHBIX JIEKUWH, TPYIIOBBIX TUCKYCCHIA,
POJICBBIX UTP, TPCHUHI'OB, aHAJIN3 CI/ITyaI_[I/II\/'I 1 IMHUTAIUOHHBIX MO)IeHeﬁ, npenoaaBaHUE JUCHUIIIINH B
dbopmMe KypcoB, COCTAaBICHHBIX Ha OCHOBE pe3yJbTaTOB HAYYHBIX HCCIICOBAHWN, B TOM YHCIE C
YU4ETOM PETHOHAIBHBIX OCOOCHHOCTEH TPO(PECCHOHATBHON JESTEIPHOCTH  BBITYCKHUKOB |
noTpeoHOCTEH paboTonaTenei).



5. Copep:kanue U yueOHO-MeTOAUYECKAS KAPTA TUCHUININHBI

Tabmuma 5.1
Ho
Mme CamocrosiTesibHasi pabora
HanmenoBanue Tem (BOnpocoB), | 3aHATUA
p . CTYICHTOB Jlutep
Te U3y4YaeMblIX 10 JTaHHOM ®opMBI KOHTPOJISA aTypa
JTUCHUIIJINHE Yac
M JIEK 1ab Conepxanue o
bl
1 | BaxHelmue Ki1acchbl [TonsTHs OKCHIA, KUCIOTHI, OCHOBaHUS U 4 Komnoksuym, [1-11]
HEOPraHMYECKUX COEIUHEHHM. COJIU C TOYKH 3PEHUSI TEOPUU MUCbMEHHbBIE
Oxcuipl, KUCIOThI, OCHOBAHUS, ANEKTPOJUTUYECKOM TUCCOLHAIINN. JIOMaIllHUE 3aJaHHs
COJIH. [ToaroroBka k 1abopatopHoi padoTe. (KOHCIIEKT),
2 4 MOATOTOBKA U
BBITIOJTHEHHE
nabopaTopHOU
padoTHI;
KOHTpOJIbHAs paboTa
(TMCBM)




Bopopon. Ilepokcun Bomopoaa. Bopopoa. Haxoxnenue B npupoe. KoumokBuym, [1-12]
OO61ras xapakTepucTuKa p- [Tonyyenue, cBOWCTBA U MPUMEHEHUE MMCbMEHHBIE
3JIEMEHTOB. p—3JeMeHThl VIII BOJIOPOJIa; PU3NICCKUEC H XUMUICCKHEC JIOMAIIHKE 3a0aHUs
rpynnsl. baaropoHsle rassl. cBoiictBa. [IpumeHeHune nepokcuaa (KOHCTIEKT),
BOJIOpO/ia Ha MIPaKTHKE. DJIEKTPOHHAS MOJrOTOBKA U
KOH(UTypalusi, BETUYUHBI PAIUYCOB U BBITIOJTHCHHE
SHEPTUH UOHU3AIMU aTOMOB OJIarOpOIHBIX nabopaTopHOU
ra3oB. [lony4yenue, ctpoeHue, CBOMCTBa paboTHI;
0J1aropoIHBIX Ta30B: TeMIieparypa (ha3oBbIX KOHTpOJIbHas paboTa
IIepEX0I0B, PACTBOPUMOCTH B BOJIE, (mrcbMm)
knatpatel. [Ipumenenne 01aropoAHbIX ra3os.
[ToaroroBka k mabopaTopHoii padore.
p- anemenTsl VII rpymibl. CBOICTBa TaJIOTE€HOB, MEKMOJIEKYJIIPHBIE Komnoksuywm, [1-12]
B3aUMOJICHCTBUSA U (PU3UYECKUE CBONCTBA MHUCbMEHHEIE
IPOCTHIX BemiecTB. [lomyuenne ranoreHos. JIOMaITHUE 3aJaHus
[Ipumenenue ranoreHoB. dusndeckue (KOHCIIEKT),
CBOMCTBa (SHEPrusl AUCCOIMALINH, MOATOTOBKA U
JUIIOJIBHBIM MOMEHT, TEMIIEpaTypa BBIIIOJIHEHHE
IUTABJICHUS, KATIEHUS1) TaJIOr€HOBOAOPO/IOB. nabopaTtopHoit
CrnocoObl nonyuenus. I[loaroroska k paboTh;

nabopaTopHOU padoTe.

KOHTpOJIbHAsE paboTa
(TMCcBHM)




p—oneMeHThl VI rpymist. 3aKOHOMEPHOCTH B U3MEHEHUN (PU3UIECKUX Komnoksuym, [1-12]
Kucnopona. Cepa. CBOMCTB IPOCTHIX BELIECTB p—aJieMeHTHI VI IIACbMEHHBIE
IPYINIIbL: SHEPTUS KPUCTAIUIMUECKON JIOMaIllHUE 3aJaHUs
penieTku, Temreparypa (ha3oBbIX (KOHCIIEKT),
npeBpaiieHui. [lonyyeHrne npocThiX BEIIECTB MOATOTOBKA U
U3 MPUPOJIHBIX coennHeHui. [Ipumenenue BBITNIOJTHEHHE
XaJIbKOTE€HOB U X coenuHeHuii. [loaroroska nabopaTopHOU
K TJabopaTopHOi padoTe. paboTHI;
KOHTpOJIbHAs paboTa
(m1cbM)
p—37eMeHThI V rpynmbl. A30T. Ponp coenuHeHmii a3oTa B OJKOJOTMH U B Komnoksuywm, [1-12]
Oouonoryueckux mnpoieccax. [IpumeHenue MUCbMEHHbBIE
IPOCTOTO BEIECTBA. JOMAIlIHUE 3aJJaHus
MeTo1b1 CBSI3bIBaHMSI MOJIEKYIISIPHOTO a30Ta. (KOHCTIEKT),
3aBUCHUMOCTB COCTaBa MPOJIYKTOB MOATOTOBKA U
B3aUMOJICHCTBUS a30THOM KHUCIIOTHI C BBITTOJTHEHHE
MeTaiiamMu oT KoHueHTpamm HNO3 u nabopaTopHOH
npupobl Metajuia. [loaroroska k paboThI;
nabopaTopHOi padoTe. KOHTpPOJIbHAsI paboTa
(TcHM)
p—oneMentel V rTpymmbl. Docdop. Ponb coenunenuit pocdopa B 3KOJIOTUH U B Komnoksuywm, [1-11]
Mpibsk. Cypbma. Bucmyr. Oouonoruueckux nporeccax. [lpumenenue MUCHbMEHHbBIE
npocroro BemiectBa. CtpoeHue 6emoro, JIOMAIIHUE 3aJaHUs
KpacHOTO U 4yepHoro ¢gocdopa, MbIIIbIKA, (kOHCIIEKT),
CYpbMBI U BUCMYyTa. 3aKOHOMEPHOCTH B MOJATOTOBKA U
U3MEHEHUU QUBHYECKUX U XUMHUYECKUX BBITIOJTHEHHE
CBOMCTB NPOCTHIX BemecTB. Iloaroroska k nabopaTopHOM
nabopaTopHoii paborTe. paloTsI,

KOHTpOJbHAs paboTa
(mrcbM)
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p—oneMentsl [V rpynmsl. Yraepon.

Kpemnuuii.

OcHOBHBIE IPUPOJIHBIE COEIUHEHUS,
IMPUHIUIIBI ITOJIYYCHHA U3 HUX YIrJiepoJa,
KpeMHHUs1. [IpuMeHeHne NpoCThIX BEIIECTB.
Anmas, rpaduT, KapOuH, QyiaepeHb —
nosiuMopdHbIe POpMBI yriaepoaa.
[ToaroroBka k mabopaTtopHoit padore.

Komnoksuywm,
MUCHMEHHBIC
JOMAITHUE 33/1aHUS
(KOHCTIEKT),
MOJITOTOBKA U
BBITIOJTHEHHUE
nabopaTtopHOi
paboTHI;
KOHTpOJIbHAs paboTa
(m1cbM)

[1-11]

p—onementsl IV rpynmel.  Onoso. OCHOBHBIE TPUPOJHBIE COEUHEHNUS, Komnoksuym, [1-13]
CauHelI. TIPUHITUIIBI TIOJTYYCHHS W3 HUX TePMaHU, MTUChMEHHBIC
0JI0Ba, cBUHIIA. [IpriMeHeHne mpoCcThIX JIOMaIllHUE 3aJaHUs
BEIECTB. XapaKTePHbIE CTENIEHU OKUCIICHUS (KOHCIIEKT),
U KOOPIUHAMOHHBIE yKcia B psay C—Si—-Ge— [IOATOTOBKA U
Sn—Pb. [Toaroroska k JaboparopHoit pabore. BBITIOJTHCHHE
nabopaTopHOH
paboTHI;
KOHTpOJIbHAs paboTa
(TcHM)
p—anemenTtsl 11 rpynmsr. bop. OcHoBHBIE MPUPOJHBIE COEJIMHEHUS, l-an PYBEJKHAA [1-14]
OPUHILIMIIBI  TOJYYeHHs U3 HHX Oopa, ATTECTAIIHOHHAA
QIIOMUHUS,  TaJIMs,  WHAWASA,  TaJUIMA. KOHTPOJIbHAA
[Ipumenenne mpocteix BemecTs. [lomyuyenue PABOTA
6opa u3 MPUPOJIHBIX COETMHEHUIA. KOMIIbIOTEPHOE
[Ipumenenue Gopa 1 €ero COeAUHEHUH. TECTUPOBAHHUE
IloaroroBka k (15 6annos)

1-oii PYBEXXHOW ATTECTALIMOHHOM
KOHTPOJIbHOM PABOTE

11



10 | p—anemenrts! I rpynmsr. AnOMUHUH, rajiui, UHIUH, TauIai. Komnoksuywm, [5-14]
AmoMUHNHN, TaINIMHA, WHIWH, TaIIni. B3aumoaernicTBue METAILIOB ¢ KUCIOPOOM, NHUCbMCHHbIC
CEepoH, rajJoreHamMmu, a30TOM, paCTBOpPaMHU JIOMaIllHUE 3aJaHUs
KUCJIOT U 1enoyeil. Amomorepmus. Otinune (KOHCTIEKT),
Tl ot ananoros. Coenunenus I(I11) u O(I): MIOATOTOBKA U
cpaBHeHue ycrounBoctu. CpaBaenue K-O BBITNOJIHCHUE
ceoiictB O(OH)3. Coenunenus TI(I), ux nabopaTtopHOi
CXOJICTBO C COETUHEHUSIMH LETOYHbIX paboTHI;
METaJlIoB U cepedpa. KOHTpOJIbHas paboTa
(muchMm)
11 | s—onements! I, II rpymm. OcoOeHHOCTH JTUTHS. DHEPrHs Komnoksuym, [1-5]
KpUCTANTNYECKON pelieTKH, (pu3nyecKue u MUCbMEHHbIE
XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB. S- JOMaIIIHUE 3a/1aHus
anemenTsl I, II rpynm. OcobeHHOCTH (KOHCIIEKT),
B3aMMO/ICHCTBHSI IIEJIOYHBIX METAIUIOB C HOJArOTOBKA U
BOJIOM 10 psixy nutuil — ue3uid. [lomyuenue BBIIIOJIHEHHE
IIEJI0YHBIX METAJUIOB U3 MPUPOIHBIX nabopaToOpHOM
coequHeHui. [IpuMeHenne menouHbIx paloThI;

METAJUIOB M UX coenuHeHni. [loAroToBKa K
nabopaTopHO padoTe.

KOHTpOJIbHAs paboTa
(TcHM)

12



12

d— u fonementsr |11 rpymisr.
d-anementst [V rpymmsl.
d-anemMeHTHI V rpymisbL.

PenkozemenbHbie AJIEMEHTHI (P393).
JlanTanongHOC CcXKaTHe. XUMUYECKHUE
cBoiictBa P33. 3aKOHOMEPHOCTH B CTPOCHUU
U CBOWCTBAX  OKCHIOB, THIPOKCHIOB.
CxoactBo wu pasznuune xumun P30 wu
3JIEMEHTOB 2-01 TPYMIIbI.

AKTHHUN W aKTUHHIBL. 3aKOHOMEPHOCTH B
U3MCHCHUU DJICKTPOHHOW  KOH(pHTYypamww,
pPaJMyCOB, SHEPTUI NOHU3AINH, XapaKTePHBIX
CTCTICHEW OKHUCIICHUS, KOOPJIMHAIMOHHBIX
YUCeNl aKTUHUS M aKTHHHJIOB. [IpupomHbie
COCMHECHUS, TIOJIYUCHHE U COTIOCTABJICHHUE
(GU3HYECKUX U XUMUUYECKHX CBOUCTB TIPOCTHIX
BemectB  d-ameMeHTOB  4-0M  TPYIIIIBL.
Paznenenue  coeguHEHW  LUPKOHUS U
radpuus. [IpuMeHeHHMe TUTaHA, ITUPKOHMS,
radHUS ¥ UX COCTUHECHHA.

[Tpupoaubie coequHeHus d-31eMEeHTOB 5-0i
TPYIIIBI, TIOJy4YE€HUE, IPUMEHEHHUE,
bu3nYecKue 1 XUMHUYECKUE CBOKCTBA
IPOCTHIX BEIIECTB (-3JIEMEHTOB 5-0if TPYIIIbI.
CoenuHeHns HUOOWS U TaHTaja B HU3KUX
cTeneHsaX okucieHus. Iloaroroska kK
nabopaTopHO padoTe.

Komnoksuywm,
MUCHMEHHBIC
JOMAITHUE 33/1aHUS
(KOHCTIEKT),
MOJITOTOBKA U
BBITIOJTHEHHUE
nmabopaTopHOU
paboTHI;
KOHTpOJIbHas paboTa
(mrcbM)

[4-12]

13



13 | d—anmementst VI rpynmer.  Xpow, CpaBHEHHE XUMHYECKUX U (PU3UIECKUX Komnoksuywm, [1-6,
MOJIMO/IeH, BOJIB(paM. CBOWCTB MPOCTHIX BEIIECTB 0—3JIEMEHTOB 6- [UCbMEHHbIE 8-13]
oil rpynmnsl. VX mostyueHue u3 npupoIHbIX JIOMaIllHUE 3aJaHUs
coenuHeHul U npumeHeHue. ConocraBieHue (KOHCTIEKT),
CTPOEHHS M CBOMCTB BBICIINX OKCUI0B D03 1 MOJIrOTOBKA U
kucinot H2004. KomiutekcHsie coeaunaenus d- BBITIOJTHCHHE
3JIeMEHTOB 6-0i1 rpynnsl. [loaroroska k nabopaTtopHOi
nabopaTopHoi padoTe. paboTHI;
KOHTpOJIbHas paboTa
(m1cbM)
14 | d—nementst VII rpymmbl. [Tpuponusie COCIMHEHMS, MOJTy4eHUeE, Komnoksuym, [1-11]
Mapranen, TeXHEIUW, PEHU. buszndeckue, XUMHUYECKHE  CBOWCTBA U NMICHMEHHBIE
NPUMEHEHHE MPOCTHIX BellecTB d-3JIeMEHTOB JOMaIllHUE 3aJJaHus
7-01 TPYIIIIHI. (KOHCIIEKT),
CorocTaBiieHU€E CBOYICTB COEINMHEHNN OATOTOBKA U
MapraHia ¢ pa3JIu4HbIMHU CTEMIEHIMU BBITIOJTHEHHE
okucnenus. IloaroroBka k mabopaTopHO nabopaTopHOH
pabore. paboTHI;
KOHTpOJIbHAs paboTa
(TcHM)
15 | d—snementst VIII rpymmer. XKeneso, ComnocraBiieHUE CTPOCHUS U XUMUYECKUX Komnoksuywm, [1-12]
KOOaJIbT, HUKEb. cBoiict coequnenuii Fe, Co, Ni co cTeneHbio MUChbMEHHbBIC
okucienus Il u IIl. CpaBHeHUE cTpoeHUS U JOMAIIIHUE 3aJaHus
CBOWCTB KOMIUICKCHBIX (I[HAHUIBI, (KOHCIIEKT),
aMMUaKaThl, TAJIOTEHUIbl) COSMHEHUN MOATOTOBKA U
xKenesa, kobanbra, HuKend. [loaroroska k BBITIOJTHEHHE
nabopaTopHoii paborTe. nabopaTopHOM
paloThI;

KOHTpOJIbHAs paboTa
(mrcbM)

14



16

d-—onementsr |
cepebpo, 30JI0TO.

IPYIIIBIL.

Menb,

[Ipuponnsie COCITMHCHHSI, MOJTy4YCHHUE,
NPUMCHEHHE, (QU3NYSCKUE ¢ XUMHUYCCKHC
CBOMCTBa, MPOCTHIX BemecTB d-31eMeHToB 1-
OH TpyIIIBL.

CormocTaBiieHE CTPOCHHS U CBOWCTB
OJTHOTHITHBIX COSTMHECHUH (OKCH/IBI,
TUAPOKCHUJIBI, TAJIOTCHHIBI) S-2JICMEHTOB | d-
3JIEMEHTOB 1-01 rpynimbl.

B3anmoaenicTBre METAIIIOB ¢ KUCIOPOIOM,
raJIOTeHaMH, a30TOM, BOJIOPOJIOM, CEPO,
OTHOIICHHE K pacTBOpaM IIHAHHJIOB, KUCIIOT-
okucimrene. CoeJUHEHUS M.
Coenunenust Cu(l): oxkcun, comu;
JTUCTIPONOPLUUOHUPOBAHKE COJIEH B BOJHBIX
pactBopax. Coenunenust Cu(Il): comu, KC.
Coemunenus Cu(Ill) u Cu(IV). Coenunenus
cepebpa. Coequnenus Ag(l): okcua, conn,
KC, O-B cBoiictBa. Coenunenust Ag(Il) n
Ag(I1l). Coenunenus 3010ta. CoeTuHCHHUS
Au(l): comu, KC; nucniponopiinoHIpOBaHue.
Coemunenust Au(Ill): okcun, rumpoxcun, KC.
Coemunenus Au(V). Iloaroroska k
nabopaTopHoi padoTe.

Komnoksuywm,
MUCHMEHHBIC
JOMAITHUE 33aHUS
(KOHCTIEKT),
MOJITOTOBKA U
BBITIOJTHEHHUE
nabopaTtopHOi
paboTHI;
KOHTpOJIbHas paboTa
(mrcbM)

[1-14]

15



17 | d—nementst Il rpynmer.  IuHK, [IpuponHble COeMHEHNUS], TI0OTYyYECHHE, 5 Komnoksuywm, [1-5;
KaJIMHH, PTYTb. NpUMEHEeHHE, PU3NUECKUE U XUMUIECKUE IIACbMEHHBIE 10-14]
CBOWCTBA IIMHKA, KaaMus, pTyTu. CpaBHEHHE JOMAITHUE 33/1aHUS
CTPOEHMS U CBOMCTB OKCUJOB, THAPOKCUIOB U (KOHCTIEKT),
raJIOreHUJI0B d-3JIEMEHTOB 2-01 I'PYIIIHI. MOJITOTOBKA U
B3anmoelictBre METAJIIIOB C pacTBOpaMu BBIITOJIHECHHE
KucIoT U menoueit. Coenunenus Zn u Cd. nabopaTopHOU
Cpasuenue K-O cBoiicTB OKCHIOB U paboThI;
ruapokcuaoB. OOIIMe CBOMCTBA COSTMHEHUM KOHTpOJIbHAS paboTa
Zn u Cd: pacTBOpUMbIE 1 HEPACTBOPUMBIE B (mrcbM)
Bojie conn, KC. Pasnuune cBoiicTB
2 4 TraJIOTEHUI0B [[MHKA U KaJIMHUSI. 2-aa PYBEKHAA

Aytokomiuiekcsl kaagmus. Coenunenus Hg. ATTECTAIIHOHHAA
Amansramel. Coenunenus Hg(Il): oxcun, KOHTPOJIBHAA
COJH (CHITBHBIE U CITA0BIE YMEKTPOIHTHI ). PABOTA
Coemunenus Hg(I): comu, peakiuu KOMITbIOTEPHOE
JTUCTIPONIOPIMOHUPOBAHUS U CMEILIEHHE TECTUPOBAHUE
PaBHOBECHS TUCIIPOTIOPIIHOHUPOBAHHS (15 6annos)
n00aBJIECHUEM PA3IMYHBIX PEareHTOB.
[Ipumepst O-B peakiinii B XUMHUM PTYTH.
HetictBue ammuaka Ha coeauaeHuss Hg(Il) u
Hg(I). IloaroroBka k gabopatopHoii pabote
U pyOeXKHOI aTTeCTallHH.

Ut 78

or 34 68

o:
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6. OOpa3oBaTe/bHbIE TEXHOJIOTHH

TpannumoHHbIE JIEKIUH C UCIIOJIB30BAHUEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTUH. Jlekunu ¢
HCII0JIb30BAHUEM MYJIbTUMEIUMHBIX IPE3EHTALUM, JIEKIUU-0ecelbl, JEKUNUN-AUAIOTH, IBPUCTUYECKHE
JeKIMH, JIEKIUU-BU3yalIM3alluy, JA0OpaTOpHBIE 3aHATHS, CaMOCTOATENbHAs paboTa CTYIEHTOB,
KOMITBIOTEPHOE TECTUPOBAHHUE.

Jlekums-quajor — cojiep>KaHue MOJAETCS Yepe3 CEPUI0 BOIPOCOB, HA KOTOPbIE CTYJAEHT JOJIKEH
OTBEUYATh HEMOCPEACTBEHHO B X0/1€ JIEKIUH.

JlaGopaTopHoe 3aHsaTHE - popMa y4yeOHOTO 3aHATHSA, IPH KOTOPOW CTYACHT IMOJ PYKOBOJCTBOM
IIpernoaBaTelis MPOBOJUT €CTECTBEHHBbIE WM HUMUTALMOHHBIE 3KCIIEPUMEHTBHl WM OMNbITHl C LEJbIO
MOATBEPXK/ICHUS OTHAEIBbHBIX TEOPETUYECKUX TOJO0KEHUM ONpeleNeHHON Yy4eOHON AMCLHUIUIMHBI,
MpuoOpeTaeT MPaKTUYECKUE HABBIKA pPabOThl C J1abOpaTOpHBIM 000pYyIOBaHUEM, OOOPYIOBAHUEM,
BBIYMCIIUTEIIBHOM  TEXHMKOM, WM3MEPUTEIBHOW  anmaparypod, METOJMKOW OSKCIEPUMEHTAIBHBIX
uccienoBanuil. JlabopatopHbsle 3aHATHS HE TOJIBKO 3aKPEIISIOT TEOPETUUECKHE 3HAHUS, HO U MTO3BOJISIIOT
CTYAEHTY INIyOOKO HM3y4aTh MEXaHU3M IIPUMEHEHUS 3TUX 3HAHUM, OBJIAJIEBaTh BAKHBIM JUISI CIIELIMAJIICTA
YMEHHEM HHTEJUIEKTYaJIbHOTO NMPOHUKHOBEHHS B T€ €CTECTBEHHO-TEXHUYECKHE HJIM MPOU3BOJICTBEHHbBIE
MPOIIECCHI, KOTOPBIE HMCCIEAYIOT Ha JiabopatopHoMm 3aHsaTHH. [lox BiausHMEM 3Toi (OpMBI 3aHATHIA
CTYJEHTOB YacCTO BO3HHKAIOT HOBBIE UJIE HAYYHOT'O U TEXHUYECKOTO XapaKTepa, KOTOPbIE UCIIOIb3YIOTCS
B KYPCOBBIX, KBaJIM(PHUKAIIMOHHBIX, AUIJIOMHBIX paboTax. JlabopaTopHble 3aHATHS B 3HAYUTEIHbHOUN
CTEeNEeHN 00ecreynBaoT OTPAOOTKY YMEHUI M HAaBBIKOB IMPUHSTUS MPAKTUUYECKUX PEUICHUI B pealbHbIX
YCIIOBHUSAX MPOU3BOJACTBA.

JlaGopaTopHble 3aHATUS HE TOJBKO 3aKPEIUISIIOT TEOPETUUECKHE 3HAHUSA, HO U TO3BOJISIOT CTYICHTY
ri1y0OKO M3ydaTh MEXaHU3M NMPUMEHEHHS ITUX 3HaHUHU, OBJIIAIEBAaTh BAXKHBIM IS CIIEHUATUCTa YMEHUEM
MHTEJJIEKTYaJIbHOTO IPOHUKHOBEHHS B T€ €CTECTBEHHO-TEXHUUECKUE WM MPOU3BOICTBEHHBIE TIPOIIECCHI,
KOTOpbIE MCCIEAYIOT Ha JJabopaTopHOM 3aHATHH. [loa BIusHUEM ATON (GOPMBI 3aHATUI CTYIEHTOB YacTO
BO3HMKAIOT HOBBIE MJIEM HAYYHOTO M TEXHMUYECKOIO XapakTepa, KOTOpPbIE HCIOJb3YIOTCS B KYPCOBBIX,
KBIM(UKAIIMOHHBIX, AWIUIOMHBIX paboTrax. JlaboparopHble 3aHATHS B 3HAYUTEIBHOW CTEMECHU
obecreunBarOT OTPAOOTKY YMEHUN M HAaBBIKOB MPUHATHUS MPAKTUUECKUX PEIICHUN B PEaTbHBIX YCIOBUSIX
MIPOU3BO/ICTBA.

[lepeyerr TeM Ja0OpATOPHBIX 3aHATHNW ONpeneseTcs pabodeld mporpaMMmon ydeOHOMH
TUCUMIUTMHBL. KOMM4ecTBO CTYJNEHTOB Ha TAaKUX 3aHATHUSIX HE IMPEBBIIIAET MOJIOBUHBI aKaIeMUYECKOU
rpynmnsl. [Ipuctynas k pabotre B maboparopuu, CTyIEHTY CleyeT 3HaTh, 4YTO J000€ HecoOIIo[eHHe
pacnucaHus 3aHATUA M JUCHUIUIUHBI OylEeT CUUTAThCS HAPYHICHHEM €ro CIy:KEeOHBIX 00s3aHHOCTEH.
[IpenogaBaTenb, KOTOpBIM BIEpPBbIE BCTPEYAECTCAd CO CTYACHTaMH Ha BBOJHOM 3aHSATHH, JOJDKEH
03HAKOMHTH UX C OOLIMMU MpaBUIaMU PaOOTHI B 1a0OpaTOPUU, KOTOPbIE OHU 00S3aHbI HEYKOCHUTEIHHO
BBITIOJTHSATD.

B xone mabGopaTopHBIX 3aHATHH HCHOJB3YIOTCS CIEAYIOIIME (OPMBI M METOJbl OOYy4eHUS:
HCCIIeIOBAaTENIbCKUN MeTOJ] 0Oy4deHHUs; BBINOJHEHHE WHIMBUAYAJIbHBIX Pa3HOYPOBHEBBIX MHChMEHHBIX
3aJJaHui; MEeTOJ] paboThl B MaJIBIX IPYIINAX; pElIeHHe CUTYallMOHHBIX U PAacyeTHBIX 3aJiad M0 TeMaTUKe
JMCLUUIUIMHBI; BBITIOJTHEHNE XMMUYECKUX YIPaXKHEHHH.

IIpe3eHTanuMm Ha OCHOBE COBPEMEHHBIX MYJIbTUMEAMUHBIX CPEACTB - caMmblil 3(PQeKTUBHBIH
cnoco0 JOHECeHUs BaXHOM HHPOPMAIMM TNpU MyOJUMYHBIX BBICTYIUIeHHsX. Crala-npe3eHTanuu ¢
UCIOJIb30BAHUEM MYJIBTUMEIUHHOTO 000PYA0BaHUS MO3BOJSAIOT 3()p()EKTUBHO M HAMIAHO MPEICTABUTH
CoJiepKaHWe HM3y4yaeMOro MaTepHaja, BBIIEIUTh M MPOWUTIOCTPUPOBATh COOOIIEHHE, KOTOpOE HEeCeT
MOYYUTENIbHYI0O HH(OpMalUIo, MOoKa3aTh €€ KII0YeBbIe COJepiKaTelbHble MyHKTHI. lcnosb3oBaHue



MHTEPAKTHUBHBIX  DJIEMEHTOB IMO3BOJSET yCHWINTh 3()(HEKTUBHOCTh IMyONMYHBIX  BBICTYIUICHUH,
SBIISFOIIMXCS YaCThIO MPO(HECCHOHATBHOMN AEATEIIbHOCTH MPETNOAaBaATEIS.

TexHonoruss  3JeKTPOHHOro  o0y4eHus (peajiu3yeTcss IpU  IOMOIIM  3JIEKTPOHHOU
oOpazoBarenpHort  cpenpl  COI'Y  mpu  ucnomnb3oBanum  pecypcoB  OBC, mnpu mnpoBeneHuun
ABTOMATHU3UPOBAHHOI'O TECTUPOBAHUA U T. I[.).

IIpumeyanus:

- Bce Bumpl y4ueOHO# pabOTBI MOTYT MPOBOJUTHCS IUCTAHIIMOHHO HA OCHOBE JIOKAJIBHBIX
HOPMATHUBHBIX aKTOB.

- B memsx peanuzanuy WHIMBHAYAIFHOTO MMOJXOAa K OOYYCHHIO CTYACHTOB, PEATHU3YIOIIHX
y4eOHBII MpOIecC 10 HMHAWBHIYaJIbHOW TPACKTOPHH B paMKaxX WHAMBHIYaJbHOTO pabOdero IUiaHa,
U3yYeHHEe MaHHOW IUCIHMIUIMHBI MOKET OCYIIECTBISTHCS Yepe3 HHAWBUIYAIbHBIC KOHCYIbTAIIMA
Npero/iaBarelisi OYHO, B Yachl KOHCYJIBTAIMH, MO AJICKTPOHHOW IMOYTE, a TAKKE C HCIOJIb30BAHHEM
wiaTpopM JUCTAHIIMOHHOTO oOyueHus, Bxomsmux B OHWOC COI'Y http:/Ik.nosu.ru/ wmm
http://lms.nosu.ru/.

7. YueOHO-MeTOANYeCKOe o0ecrieyeHne CaMOCTOsITeIbHON padoThl

7.1. YueOHO-MeTOAUYECKOE oDecriedeHne CAMOCTOSITEILHOI padoThl.

CamocrosiTenpHass paboTa OOy4aromuXCs SBISETCS OJHUM W3 BHUJOB YYCOHBIX 3aHATHH.
CamocrosTenbHas paboTa MPOBOAUTCS C 1ETBIO:

— CHCTEMAaTHU3aIlMH U 3aKPETUICHUS IMOTYyICHHBIX TCOPETUICCKUX 3HAHUM M MIPAKTHIECKUX YMEHUM
00yJaroIIMXCcsl CTYJICHTOB;

— YIIIyOJIGHHSI ¥ pacIIUPEHUS] TEOPETUUECKUX 3HAHU;

— ¢OopMHPOBaHMS YMEHUN MCIIOJIb30BaTh HOPMATHBHYIO, TPABOBYIO, CIIPABOYHYIO IOKYMEHTAITHIO
Y CIICIUAIIbHYIO JTUTEPATYPY;

- (GOpMHpPOBAaHHS  CAMOCTOATEILHOCTH  MBIIUJICHUS, CIOCOOHOCTEH K  CaMOpPa3BHUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO U CaMOpealIn3alliu;

— Pa3BUTHUSA UCCIEAOBATEIILCKUX YMEHUH.

CamocrosTenbHas paboTa OOydYarOIIMXCS OCYIIECTBIBSICTCS HAa MPOTSHKECHUM H3YyYeHUS BCEH
JUCIUIUTMHBI B COOTBETCTBUU C YTBEPKJICHHON B yUeOHOM IJIaHE TPYAOEMKOCTHIO U COCTOUT H3:

- paboTBl CTYIEHTOB C JIEKIMOHHBIMU MaTepHallaMy, IOWCKAa M aHalu3a JUTEpaTypel U
ANIEKTPOHHBIX UCTOYHUKOB MH(OPMAIMH 110 3aJaHHOU TEME;

- BBITIOJIHEHUS 3aIaHKH 1711 caMocTosITelibHOM paboTel B DMOC COI'Y;

- W3YYEHHUS TEOPETHUYECKOTO M CTATUCTUYECKOr0 MaTepuana Ajis MOATOTOBKH K CEMHHAPCKUM
3aHATUSIM;

- IOJIFOTOBKH K SK3aMEHY.

CamocrosiTenpbHas paboTa CTYyJICHTOB TPOBOJUTCS B BUC NMHCBMEHHBIX JTOMAIIHUX 3aJaHuil (B
TOM 4HCJIE, Pa3HOYPOBHEBBIX 3a/laHHii), MOJArOTOBKH KOHCIIEKTOB MO TeMaM JIa0OpPaTOPHBIX 3aHSATHM.
CTyIeHThl TMCBMEHHO BBITIOJHSIOT 33JJaHUS [T CAMOCTOSTEIBHOW PabOThI, MOJIB3YSICh TEOPETHUECKHM
MaTepuaioM (JeKIMH, ydeOHas JMTepaTypa ¥ HWHTEPHET-PECYpChl IO JAHHOW TeMe), IMOCIe Yero
MIPOBOJIUTCS 00CYXKICHUE TAHHOW TEMBI 10T PYKOBOJICTBOM TIPEIIOaBaTEIs.

Bonpockl, BBIHOCHMBIE Ha CaMOCTOSTEIILHOC HW3yuUeHHE, a Takke YydeOHas JuTeparypa H
METOIUUECKUI MaTepuas Mo OpPraHU3aIlik CaMOCTOSTEILHONH PabOThl CTYJACHTOB OTPaXEHBI B YUueOHO-
METOJIMYUECKOW KapTe muciuiuinabl «Heopranwueckas xumus» (Tabm. 5.1.), a Taxke Ha IUIOIIAAKax
auctaHionHoro ooyuenust COI'Y: http://Ik.nosu.ru/ wmm http://Ims.nosu.ru/.
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[To xaxmoit U3 TeM JUIsi CaMOCTOATENLHOTO H3Y4YeHHSs, MPUBEACHHBIX B pabodyeil mporpamme,
CTyJIGHTaM CJeyeT CHayajga MpOYUTATh PEKOMEHIOBAHHYIO JIUTEpaTypy U MpU HEOOXOJIMMOCTHU
COCTaBUTh KPATKUH KOHCIIEKT OCHOBHBIX MOJIOKEHHUM, TEPMHUHOB, CBEJICHUM, TPEOYIOIIUX 3aIIOMUHAHUS U
SIBJISIFOLIMXCS. OCHOBOIIOJIAralolMMH B 3TOM TEME.

[Ipy moxAroTOoBKE 3aJaHUl MO  CAMOCTOSITETIBHOM  paboTe  CTyIeHTaM  HeoOXOAMMO
OPUEHTHUPOBATHCSA HA KOHCIIEKTHI JIEKIUWA, PEKOMEHAYEMYIO JIUTEPATYPY.

JIist pacimpeHust 3HAaHUM 10 JUCIUTUIMHE PEKOMEHIYETCSI UCIOJIB30BaTh MPO(GECCUOHAIBHBIEC Oa3bl

JNaHHBIX U IHTEepHET-pecypChl:

OnekrpoHHass OubiMoTeka ydeOHBIX MarepuanoB mo | http://www.chem.msu.su/rus/elibrary/
XHMHUH

Xumunueckuit mopran Chemport.ru http://www.chemport.ru
HayuHo-nionyJisipHbIf KypHAJI «XUMUS U KU3HBY https://www.hij.ru

3agaHus A1 CaMOCTOSITEIbHON Pa0doThl CTY/IEHTOB M0 AUCHHUILINHE
«Heopranuueckasi XuMus»
CamocrosaTenbHass paldoTa CTYIEHTOB, MPEIYCMOTpEHHas y4eOHbIM IUIAHOM, JIOJDKHA

COOTBETCTBOBATh 0Oojiee TIIyOOKOMY YCBOSHHIO H3yd4aeMoro Kypca, (OPMHPOBATh HABBIKH
HCCIIeIOBATEIILCKOW paOOTHI M OPUCHTHPOBATH CTYJACHTOB Ha YMEHUE MPUMEHATh TCOPETHUCCKHUE 3HAHUS
Ha IIpaKTUKe.

3amaHus I CaMOCTOSITENILHOW PabOTHl COCTABJISIFOTCS MO pasjieiaM M TeMaM, 10 KOTOPBIM He
NPEIyCMOTPEHBl  ayTUTOPHBIE  3aHATHs, JUOO TpeOyercss  IOTOJHUTENBHO TpopadoTaTh U
MIPOaHATM3UPOBATh pacCMaTPUBAEMbI TIpENoJaBaTeeM MaTeprall B 00beMe 3arIaHMPOBAHHBIX YaCOB.

3amaHus M0 CaMOCTOSTEIBHON paboTe 1O AUCIUTUINHE MOTYT OBITH CIIEYIOIIUX BUIIOB:

® KOHCHEKTHPOBAHHE TIEPBOMCTOYHHUKOB U JIPYrOil YUeOHOH JIUTEPaTyPHI;

e TmpopaboTka ydeOHOro mMarepuana (Mo KOHCIEKTaM JIEKIIUA y4eOHOW W HAydyHOUW JUTEeparype) u
MOJITOTOBKA JIOKJIAZIOB HA CEMUHApax W MPAKTUYECKUX 3aHATHIX, K y4acTHUIO B TEMATHUYECKHX
JMCKYCCHSX H JICIIOBBIX UTPaX;

®  BBINIOJHEHUE KOHTPOJIBHBIX pa0OT, TBOPUYECKUX (IPOCKTHBIX) 33 JaHHIA;

® pelleHHE 3a/1a4, BHIIIOJHECHHE XUMUYECKUX YIIPAKHEHHIA,

e paboTa ¢ TecTaMH U BOIPOCAMH JUISI CAMOIIPOBEPKH;

® MOJCTMPOBAHUE W/UIIM aHAJIN3 KOHKPETHBIX MPOOJIEMHBIX CUTYAIIHIA;

® aHAIM3 CTAaTHCTHYECKUX M (PAKTUYECKHX MATEPUAIOB, COCTABJICHHE BBIBOJIOB Ha OCHOBE
MPOBEJCHHOTO aHAJI3a U T.JI.

PesynbTaThl caMOCTOATENBHOM paOOThl KOHTPOJIUPYIOTCS MPENOaBaTeIeM U YYUTHIBAKOTCS MPU
aTTecTanMu cTyjeHta (dk3ameH). [Ipy 3TOM MPOBOAATCSA: TECTHPOBAHUE, OSKCIPECC-OMPOC Ha
CEMHMHAPCKHX M MPAKTUYCCKUX 3aHATHUAX, 3aCITYIIMBaHUE JIOKIIAI0B, IPOBEPKA MUCHBMEHHBIX padoT U T.11.

CamoctosaTtenbHas paboTa CTYACHTOB BKJIIOYAET BBIMOJHEHHE JOMAIIHHUX 33JaHUN K KaXIOMY
1ab0paTOpHOMY U MPAKTUYECKOMY 3aHATUIO. 3aJaHUS COAEPKAT YCTHYIO MOATOTOBKY MO TEOPETHUECKUM
BOIPOCAM, BBIMIOJIHEHNE XUMUYECKIX YIIPAKHEHUH, pellieHue 3a7a4d 0 HEOPraHUIeCKOM XUMHUH.

JlJis TMOATOTOBKM K 3aHSATUSM CTYICHTHI MOJIB3YIOTCS Y4eOHMKaMU U Y4eOHBIMU IMOCOOUSMHU,
yKa3aHHBIMH B CIIHCKE pPEKOMEHJOBAaHHOW JHTEpaTypbl, a TakKe MHTEepPHEeT-UCTOYHHKaMu. Bce
METOUYECKUE MaTepualbl MPEJCTaBlIeHbl B cucTeMe nucTaHiuoHHoro ooydenuss COI'Y mo cchlike:
http://Ik.nosu.ru/ wmu http://Ims.nosu.ru/).
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7.2. MeToanyecKue peKOMeHIalMH 110 HCIOJIb30BAHUIO MH(POPMALIMOHHO-KOMMYHMKATHBHBIX
TeXHOJIOTUH 00y4eHust

I[HSI HU3Y4YCHHA JICKOHUOHHOIO MaTrcpuaja JUCHUIUIMHBI TMIPUMCHAIOTCA ayAUOBU3YaJIbHBIC
(MynbTUMEIUIHBIE) TEXHOJOIMH, KOTOpPbIE HE OTPHULAIOT TPaJUIMOHHBIE, NPOBEPEHHBIE BPEMEHEM
MCTOAbI NPCIIOJaBaHuAd, HO, IIPHU 3TOM, OHH INOBLIIIAKOT HAI'TIAAHOCTD, I/IH(bOpMaTI/IBHOCTI), ONCpaTuBHOCTDb
B I1ogadue PIH(i)OpMaIII/II/I, IMMO3BOJIAIOT SKOHOMUTL BPEMs 3aHITHIA.

Kaxnoe naGoparopHoe 3aHATHE MMEET CBOIO 0CO0Oyl0 (QopMy MpOBEIEHUS, CBOIO
MCTOAOJIOTHYCCKYIO CHCIII/I(bI/IKy, qTo IMO3BOJIICT PAa3BUBATH Y CTYACHTOB Pas3siiM4HbIC  KaK
OOIIeKyIbTYpHBIC, TaK U MPOPECCHOHATBHBIE KOMIIETCHIMU. [locTaHOBKa mpoOiemMsl, pa3dop
aKTyaJIbHbIX KOHKPETHBIX W THUIOTETHYECKUX CHUTyallui, CO3JaHhe aTMoc(epbl auagora MexIy
npenoaaBaTejicM n prHHOfI IIO3BOJIACT pa6OTaTI) WHAUBHUAYAJIBHO W B MAJbIX I'pyIIax, KOJJICKTUBHO
o0Cy)XJaTh ONPEICIICHHbI TeMaMH MaTepual, a TakkKe HHUIMHMPOBATh CaMOCTOSITENbHYIO paboTy
cryneHToB. [Ipy OCMBICIIEHHH COJEp)KaHHsI BOMPOCOB JTaOOpPATOPHBIX 3aHATHH MpecienyeTcsl Ielb
COOIIOIATh MTPEEMCTBEHHOCTH B TPO(ECCHOHATHFHOM M B TBOPYECKOM Pa3BUTHH CTYICHTOB.

KoHTpons camocrosiTenbHON paboThl CTYJAEHTOB MpU3BaH claeiaTh Mpolecc oOydeHusl Oolee
HEJIOCTHBIM W OpPraHUYHbBIM. Ero 3aJadya HE OCTaBUTHb 0e3 BHHUMaHUSI JaXe€, Ha HepBBII\/'I B3I,
MaJIO3HAYUTCIIBHBIC BOIIPOCHI.

KOMHI)IOTepHOQ TECTUPOBAHUE MTO3BOJIACT OCYIICCTBIIATH UTOTOBBIN KOHTPOJIb 3HaAHUH CTYACHTOB.
TectoBblii MaTepuan BKIOYaeT B ceOs coJep)KaHUE BOMPOCOB IO KakIOMY H3 0003HAYEHHBIX
MIPOrpaMMOM Pa3EIIoB.

Ka>1<)151171 BOIIPOC 1Mpearnojgara€t HECKOJbKO BapHMAaHTOB OTBCTOB, CpEAU KOTOPBIX HWMCHOTCA
aOCOJIIOTHO HEBEPHBIN, MPABWIBHBIA M B OOJBINCH WM MEHBIIEH CTENEHW PACKPBIBAIOIIHIA CYIIHOCTD
Bomnpoca. B mpouecce KOMIBIOTEPHOTO TECTUPOBAHMS 3ajjaya CTYIEHTOB ONpEAEseTcs Kak BbIOOp
IIPaBUJIBHOTO OTBETAa M3 MHOrooOpa3us BapHaHTOB. B TECTOBBIX 3aJaHUAX €CTh BONPOCH Ha
COOTBETCTBHE. B mpolecce KOMIBIOTEPHOrO0 TECTUPOBAHMUSA, 3ajjaya CTYJEHTa ONpeAesseTcs Kak BbIOOp
IIPABUIILHOTO OTBETA U3 MHOIO0Opa3usi BApUAHTOB.

Bonpocsl u Tembl, OTBOAMMBIE Ha BBHINOJIHEHUE CAMOCTOSTENBHONH padOThl MO JUCLHUIUIMHE, a
TaKXe KpUTEpUH OLICHUBAHUS 110 KaKJIOMY BUy paboThl cosepxarcs B pazzene 5 PII/I.

7.3. Meroanueckue yKa3aHus J1Jis1 00y4aommXxcsi 0 0CBOEHUIO JUCITUIITIHHBI

By yaeOHBIX 3aHATHIA Opraau3zanus 1esTeIbHOCTH CTYACHTa

Jlekuus [locenienne NEKIMOHHBIX 3aHATUI U KOHCIIEKTUPOBAHUE JIEKLIMOHHOTO
MaTepuaia SBISETCS HEJIOCTaTOYHBIM YCIOBHEM Ui YCIIEIIHOTO
ycBOeHMsI JUCHMILIMHBL CTylIeHTy HEOOXOIUMO CHUCTEeMAaTUYECKU
paboTtaTh ¢ y4eOHOW M METOJMUYECKOM JIUTepaTypoi, peKOMEeHIyeMoit
IO KaXIAOMY pa3Jielly JIEKTOpOM, JIOMOJIHAS KOHCIEKT JIEKIMH
HEOOXOMMBIMU TOSICHEHUSMH, YTOUYHEHUSIMM U TEPMHHAMHU IO
uzyyaeMoil teme. Heo0xoaMMo mucaTe KOHCHEKTHI JIEKIMH: KpaTkKo,
cxematnyHo. [locnenoBaTenbHO (PUKCHPOBATH OCHOBHBIE MOJIOKEHMUS,
BBIBOJIbI, (OPMYIHUPOBKH, OOOOIIEHHS; MOMEYaTh Ba)KHbIE MBICIIH,
BBIJICJIATh KIIIOYEBBIE CI0BA, TEpMUHBL. [IpoBepATh TEPMHUHBI, MOHATHHA
C TOMOLIBI0  DHUMKIONEIUM,  CJIOBapeil, CIPaBOYHHMKOB  C
BBIMMCBIBAHUEM TOJIKOBaHUI B TeTpaab. (OO003HAYUTH BOMPOCHI,
TEPMUHBI, MaTepuaj, KOTOPbI BbI3bIBA€T TPYJHOCTH, MOMETUTH U
NOTIBITATBCSl HAWTH OTBET B peKoMeHAyeMoW murepartype. Ecnm
CaMOCTOSITENIbHO HE YIAaeTcsl pa3o0parhcs B Marepuale, He0oOX0IMMO
chopMyIHpOBaTH BONPOC U 33J1aTh MPENOJaBaTeIi0 Ha KOHCYIbTAINH,
Ha MPaKTHYECKOM 3aHATHH.

JlabopaTopHoe JlaGopaTopHble  3aHATUS ~ HampaBieHel  Ha  (opMupoBaHHe
3aHsATHE MPAKTUYECKUX YMEHUH, CBS3aHHBIX C OpraHu3alMel aKTUBHOTO
B3aMMOJICHCTBUSI YYaCTHUKOB 00pa3oBaTeIbHOTO Ipolecca o




U3Y4YEHHUIO MaTepuaia, 3aKpeIUICHHE IPAKTUYECKUMX HAaBBIKOB IS
pemeHust npodeccuoHanbHbIX 3amad. [lpW MOAroTOBKE K 3aHATHUSAM
HE00X0AMMO TOBTOPUTH JICKIIMOHHBIA MaTepHall M0 U3ydyaeMOl Teme,
M3Y4YUTh MaTepuajl, PEKOMEHJIOBaHHBIN MPENOIaBaTeIeM 10 CIUCKaM
nauteparypsl. [loarotoBka K 1a00paTOPHBIM 3aHATHAM IPECIEIYeT JIBE
OCHOBHBIE 1LIEJIM: IIEPBOE - MOBTOPEHUE M3ydeHHOro marepuana. Jls
9TOr0 HUCHOJb3YIOTCSI KOHCIEKThl JIEKIUH, peKOMEHJIoBaHHas 15
OCHOBHAasi U JIONOJIHUTENbHAsI JIUTEparypa; BTOpOE - YriyOneHue
3HaHu# 1o Teme. JlabGopaTopHbIe 3aHSATHA CIY)KAT U 3aKPEIUICHUS
TEOPETUYECKMX OCHOB, M3JIaraéMbIX B  JIEKIUAX, [OJIy4EHUS
NPAaKTUYECKAX HABBIKOB pEIICHHs MpodecCHOHANbHBIX 3amad. OHu
MPOXOJAT C MCIOJIb30BAaHUEM CTEHJOB, METOJUUYECKHUX YyKa3aHUH,
y4eOHO-HaIJISIIHBIX TOCOOMH, B KOTOPBIX OTpaK€H HEOOXOAMMBIN
MUHUMYM 3a7ad Uil OCBOCHMSI pa3/ieJlOB M TE€M JUCLMIUIMHBL
3aBepIaronieil 4acTpio JabopaTopHOil paboThI sBIsAeTCS OopmieHUE
B paboueli Terpaau otyeta. CoaepxaHue oTyeTa ONPEEISIETCS TEMON
3aHSTHUSI U MOXET BKJIIOYaTh B ceOs BOMPOCH! Pa3IMYHOIO XapakTepa.
Tak npu nposeneHuu gadopatopHoil pabOTHl B COCTaB OTYETAa MOTYT
BXOJIUTh: KpaTKOE OINHCAHUE METOJIUKU BBINIOJHEHHs] pabOThI; cxema
1ab0paTOPHON YCTAaHOBKM;, HEOOXOIWMBIE pacueThl 1Mo 00paboTke
MOJIyueHHON WH(OpMalny; aHadu3 MOJIYYEHHBIX JaHHBIX M oOliee
3aKioYeHne  (BBIBOJBI). JIOTOMHUTENbHBIE W WHIWBUAYaJIbHBIE
TpeOOBaHUSI W3JIOKEHbl B METOJWYECKUX TIOCOOMSIX K KaXI0h
nabopaTopHoi paboTe

KosnoxkBuym

KonnokBuymbl HampaBiieHbl Ha YriyOJeHHE TEOPETHUYECKHUX 3HAHUU,
(dhopmupoBanue MPAKTUYECKHUX YMEHHI u KOMIIETEHIINI
oOyuaronuxcs, MpeIyCMOTPEHHbIX MporpamMMmoi aucuuiuinHbl. [Ipu
MOATOTOBKE K KOJUIOKBUYMY HEOOXOIUMO MOBTOPUTH JIEKIIMOHHBIN
MaTtepual 1o u3ydyaeMoil Teme, U3y4yuTh MaTepHall, peKOMEHI0BaHHBIN
mpernojaBaTelieM IO CIUCKaM JuTepaTypbl. B mpouecce 3aHaTuii
oOpalliaTh BHUMaHHE Ha MPAKTUYECKOE MPUMEHEHHE TEOpUU U Ha
METOJMKY  pelIeHUus  TUMOBBIX  33Jady  NpodeccHoHAIbHOMN
JeSITeNIbHOCTH.

IInceMeHHBIE
JOMAIIHUE 3aJaHUA
(KOHCIEKT)

3HAKOMCTBO C OCHOBHOM M JIONOJHUTEIBHON JIUTEPATYPOU, BKIIFOYas
CIIpaBOYHBIC U3JIaHUS, 3aPYOCIKHBIC HCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIO)KEHUW, TEPMHHOB, CBEIEHUH, TpeOyIoluX 3alOMHUHAHUS U
SBJISIOIIMXCS OCHOBOMoJararomuMu B 3Tod Teme. CocTraBiieHHE
KOHCIIEKTOB 10 IPOYUTAHHBIM JIUTEPATYPHBIM UCTOUYHUKAM U JIP.

[Ipy mOATrOTOBKE K 3aHATHIO HEOOXOAMMO OPHUEHTHUPOBATHCS Ha
KOHCIIEKTHI JICKIIUH, a TaK)Ke PEKOMEHyEMYIO JINTEPaATypy.

[To ka0 U3 TeM AJIsi CaMOCTOSTEIHHOTO U3y4YEeHHs], TPUBEICHHBIX B
paboueii mporpaMMe, clieyeT cHayala MpoYruTaTh PeKOMEHOBAHHYIO
JUTEepaTypy U MpH HEOOXOAMMOCTH COCTaBUTh KPATKUH KOHCIEKT
OCHOBHBIX  TMOJIO)KEHUW, TEPMUHOB,  CBEACHUH,  TpeOyromux
3alIOMMHAHUS U SBJISIOIIMXCS OCHOBOIIOJIATalOIIMMH B 3TOM TeEMe.

Jns  pacumupeHuss 3HaAHUM 1O AMCHUIUIMHE  PEKOMEHIyeTCs
UCI0JIb30BaTh IHTEpHET-PECYPCHI.

KonTpoabnas padora
(mucbMeHHas)

Lenb KOHTpONBHOM paboOTHl - MpOBEpKa Ppa3BUTHS HaBBIKOB,
YCBOEHHS W 3aKpEIUICHHs MaTepuana, MOJYyYEHHBIX INPU H3Y4YEHUU
JUCLUUIUIMHBL, W BBIMOJHAETCS CTYAEHTAMHU 3a04YHOTO OOYy4eHUs.
Pabota BBINOJIHAETCS 1o VH/IMBUTyaJIbHBIM 3aJaHUSM
MAIIMHONMCHBIM ~ WMJIM  PYKONHMCHBIM  TekcToM. Pabota  maer
BO3MOXHOCTb YCTAHOBUTbH CTENEHb YCBOECHMsI MaTepuajga M YMEHHE




MPUMEHSATH 3HAHUS, TOJy4YEHHbIE MTPH U3YYCHUN TUCIMIUINHBI. Pabota
CIOCOOCTBYET ~OBJNQJICHUIO MaTepHajioM, IPUBUBACT HAaBBIKU B
CaMOCTOSITEIbHOM PEIICHUH IMPAaKTHYECKHX BOIIPOCOB M B paboTe ¢

JUTEPaTypOil.

JK3aMeH (YCTHBII) OneHka oTBeTa Ha HK3aMEHE IPOBOJUTCS B COOTBETCTBUU C
[Tonoxennem o OAIPHO - PEHUTHHIOBOW CHCTEME OIICHKH 3HAHHUN
cryaerros COI'Y.

7.4. Kputepuu oueHNBaHUSI CAMOCTOATEIbHOH PadoThl 00y4arOIIUXCA M0 JUCHHILJIMHE

HaumenoBanue
OLIEHOYHOT'O [IIxana oueHBaHUS
CpeJcTBa
1. | CocraBnenue - 2 fanna evicmaenaemcsa CMyoOeHmy, €CIU  KOHCIICKT

OTIOPHOTO KOHCIEKTa | COJIEpP’KAaTeJIeH U COOTBETCTBYET pa3padOTaHHOMY IUIaHY; B
KOHCIIEKTE IOJIHOCTbIO OTPaK€Hbl OCHOBHBIE IIOJIOKEHUS U
pe3ynbTaThl paboOThl aBTOpa; CTYIEHT H3JaraeT MBICIH CBOUMH
ClIOBaMH B SICHOW M JAKOHMYHOM (Qopme; CcOOTBETCTBHE
opopMIIeHHsSI KOHCHEKTa TpeOOBaHUSM; HaJU4Yhe CXeM W
rpajguueckoe  BhIJIENIEHHE 0CO00  3HAYMMOW  MHGpOpMaluu;
CaMOCTOSITENIBHO C(HOPMYIHPOBAHO PE3IOME IO MPOUYUTAHHOMY M
3aKOHCTIEKTHPOBAHHOMY MaTepuany;
- L5 oanna evicmasnaemca cmyoenmy, €CIU KOHCIIEKT
JIOCTaTOYHO COJEP)KATEJIIEH U COOTBETCTBYET IUIAHY; B KOHCIIEKTE
JOCTaTOYHO  TOJIHO  OTPaXX€Hbl OCHOBHBIE  MOJOXKEHHUS U
pe3ynbTaThl pabOTHl aBTOPA; KOHCHEKT COCTaBIEH CJIOBAaMH,
3aMMCTBOBAHHBIMU u3 MEePBOMCTOYHHUKA; COOTBETCTBHUE
opopmiIeHHsI KOHCIEKTa TpeOOBaHUAM; HallM4hMe CXeM |
rpaduyueckoe BBIIEICHHE 0CO00 3HAYMMON WMH(MOpPMALIUU; pPe3roMe
N0 TMPOYUTAHHOMY M  3aKOHCIEKTHPOBAHHOMY  MaTepHaly
COCTaBIICHO c MOMOIIIbIO MpenoaBaTe’s;
- 1 6ann evicmasnsemca cmyoeHmy, €CIA  KOHCIIEKT
HEJIOCTAaTOYHO COJIEp’KaTeleH W YacTUYHO COOTBETCTBYET IUIAHY;
B KOHCIEKT€ HEIOCTaTOYHO TMOJHO OTpPaXKEHbl OCHOBHBIC
MOJIOKEHUS W Pe3ylbTaThl pabOThl aBTOpPa; KOHCIEKT COCTaBIEH
CIIOBaMH, 3aUMCTBOBAaHHBIMHU M3 TICPBOMCTOYHHMKA; HE IOJHOE
cooTBeTcTBUE O(GOpPMIICHHS] KOHCIEKTa TPeOOBaHUSIM; OTCYTCTBHUE
B KOHCIIEKTE CXeM M Tpadu4yecKoro BBIJIEICHUS 0CO00 3HAYMMOMN
uHbOpMaIUK; pe3rome 1o MIPOYUTAHHOMY u
3aKOHCIIEKTUPOBAaHHOMY MaTepuany OTCYTCTBYET;
- 0 6annoeé evicmagnsemca cmyoeHmy, €CId KOHCIEKT He
COZIep)KaTeleH M HE COOTBETCTBYET IUIAHY; B KOHCIIEKTE HE
OTpa’K€Hbl OCHOBHBIE TOJIOKEHUS U Pe3yJbTaThl pabOThl aBTOPA;
KOHCIIEKT COCTAaBJIEH CJIOBAMM, ITOJIHOCTHIO 3aMMCTBOBAaHHBIMHM M3
NEpBOMCTOYHUKA; O(GOpPMIIEHHE KOHCIIEKTa HE COOTBETCTBYET
TpeOOBAaHUSAM; OTCYTCTBHE B KOHCIIEKTE CX€M U TIpadUuecKoro
BBIIEJIGHUsT 0C000  3HAUMMOM  MHpOpMAaLUH; pe3loMe 10

MPOYUTAHHOMY u 3aKOHCIIEKTUPOBAHHOMY Marepuany
OTCYTCTBYET.
2. | AHanu3 cutyanui - 2 oanna evicmaenaemcsa cmyoeHmy, €CiId TPOBOAUTCS

KOMIIJICKCHAasA OILICHKa HpeHHO)KCHHOﬁ CUTyalluu; 3HAaHHUC




TEOPETUYECKOr0 Marepuaja C Y4eTOM MEKIUCLUIUIMHAPHBIX
CBsI3€H, IIPaBUJIbHBIN BBIOOp TaKTUKHU JICHCTBUH;
- 1 éann evicmasnaemca cmyoenmy, €Cid  TPOBOJIUTCS
KOMIUIEKCHAsl OLICHKA IPEIJIOKEHHOM CUTyallud, HE3HAYUTEIIbHbIC
3aTPYAHECHUS IIPU OTBETE HA TEOPETHUYECKUE BOIIPOCHI, HEIOJIHOE
pacKphITHE MEXIUCIUILUTMHAPHBIX CBSI3€H; NPaBWIBHBIA BBIOOD
TAKTUKU JEHCTBUIl; JIOTHYECKOE OOOCHOBAaHHE TEOPETUUYECKUX
BOIIPOCOB € JIONOJHUTEJIbHBIMU KOMMEHTApusIMU  II€/1arora;
- 0 o0annoe evicmagnaemca cmyoeHmy, €CIU IPOUCXOIUT
HEBEpHasl OLIEHKa CHUTyallud; HENpPaBUJIbHO BbIOpaHAa TaKTHUKa

JEHUCTBHM.
3. | llogroroBka - 3 6banna evicmasnaemca cmyoeHmy, €CIH COJEpXKAHUE
WH(POPMAIIMOHHOTO | COOOIIEHHSI TIOJIHOCTBIO COOTBETCTBYET OCBEIIaEMOMY BOIIPOCY;
COO0IIEeHUS COOOIlleHHE OTIMYaeTcss TIyOMHOM MpopabOTKUM HM3y4yaeMoro

Marepuasa; BBIJCICHbl OCHOBHBIE TOHSTHS, B TEKCT COOOIICHUS
BBEJICHBI JIOTIOJIHUTEIbHBIE JIaHHBIC, XapaKTePU3YIOUIUE OOBEKT
W3y4YeHUs, TOYHOE WCIOJIb30BaHUE HAYyYHOM TEPMHMHOJIOTHH,
CTHJIUCTUYECKH TPaMOTHOE, JIOTHYECKH TIPABIIIBHOE H3JI0KCHHE
OTBETA Ha BONPOC;, YMEHHE JellaTh O0OOCHOBAaHHBIE BBIBO/IBI;
cooOreHne OTJIMYACTCS IPAaMOTHOCTBIO u TIOJTHOTO M
WCTIONIb30BaHUSI MCTOYHUKOB, HAJMYUE AJIEMEHTOB HATJISTHOCTH;
- 2 oanna evicmagnsiemca cmyoeHmy, €CIU COAEpKaHUE
COOOIIIEHNsI COOTBETCTBYET OCBEIIAEMOMY BOTIPOCY; BBIJICIICHBI
OCHOBHBbIE TIOHATHSA; HCIOJb30BAaHHE HEOOXOAWMON HaydHOMU
TEPMHUHOJIOTHH, CTHJINCTHYECKU rpaMOTHOE, JIOTUYECKH
MpaBUJIbHOE H3JI0O)KEHWE OTBETa Ha BOINPOC; YMEHHE JelaTh
000CHOBaHHbIE  BBIBOJABI MPU  HAJIWYUM  HECYIIECTBEHHBIX
HEJ0YETOB; COOOIlEHHE OTpakaeT TMOJHOTY HCIHOJIb30BaHUS
HCTOYHUKOB; Hajau4uue 3JIEMEHTOB HarJIsITHOCTH;
- 1 o6ann evicmagnaemca cmyoeHmy, €CIU  COJECpP)KAHUE
COOOIIIEHHS YaCTUYHO COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY;
UCIIOJIb30BaHUE HEOO0X0 MO Hay4YHOU TEPMHUHOJIOTUH;
CTHJIUCTUYECKH T'PaMOTHOE, JIOTUYECKH IPaBHIILHOE H3JI0KEHUE
OTBETa Ha BOMPOC; YMEHHE JielaTh BBIBOABI NPU HATUYUHU
UCIPABIEHHBIX C  TOMOINBIO  MpernojaBaTeisi  HEI0YETOB;
AJIEMEHTHI HATJITHOCTH OTCYTCTBYIOT; COOOIIEHHE HE OTpaxkaeT
MOJIHOTY WCIOJIb30BAHUS HCTOYHUKOB;
- 0 o6annoe evicmasnaemca cmyoenmy, €cCld COJEpKaHUE
COOOIlIeHHs  HE  COOTBETCTBYET  OCBEIIAEMOMY  BOIIPOCY;
JNEeMOHCTpUpYyeTCs (parMeHTapHbIH O00beM 3HAaHUKW B paMKax
OCBEILIAaEMOTO  BOIPOCA; HEBEPHOE HCIOJIb30BAHUE HAYyYHOU
TEPMUHOJIOTUHY, HApYIIEHWE B CTHJIMCTHYECKOM M JIOTUYECKOM
U3JI0)KEHUM OTBETAa Ha BONPOC; BBIBOJBI  M3JArarOTcs C
CYIIECTBEHHBIMU OIIUOKaAMHU.

7.5. Meronnyeckue yKka3aHus JUIs MpenoaaBaTeieil Mo MpoBeIeHUI0 NPAKTHYECKUX 3aHATHI 110
AUCHUIINHE «XHMHUSA OMOTeHHBIX 3JIEMEHTOB»

B Hauane 3aHATHA PEKOMEHAYETCS PAaCCMOTPETh COOTBETCTBYIOIIMM TEOPETUUYECKUN MaTepUal.
3areM HJIeT NpaKTHUECKUI pa30op u3yyaeMoro Marepuania, pa3oupaeTcst Kax,1blii KOHKPETHBIN IpUMeED.

B Hauvazne mpakTHUYecKOro 3aHSATHUS clieayeT oOpaTUTh BHUMaHUE HAa TEOPETUUYECKHE BOIPOCHI MO
TeMe 3aHATUA. [lepBoHAYaIbHO MIET M3JI0KEHHE TEOPETUUECKOTO0 MaTepuaa TEeMbl 3aHATHs. 3aTeM B
psZe BOIPOCOB IPEMNOJABATENIO CIENYyET CKOHIEHTPUPOBAaTh BHUMAaHME HA OCHOBHBIX HAEAX TEMBI



3aHATHS. BOMpockl JODKHBI BKIIOYaTh B Ce0s pa3jiMyHbIC BapHUalldd JJIEMEHTAPHBIX CHUTYAIlHi,
O0TOOpaXaroNMX OCHOBHBIE WACH TEMBI 3aHATHS B MX B3aUMHOW B3aUMOCBS3U. 3a/1aBaéMbie BOIPOCHI
JOJIKHBI OBITh KOHKPETHBIMH M MAaKCUMAJILHO MIPOSIBIISITH B CTYACHTAX UX COOOPA3UTEIBHOCTD.

[Tocne mpenBapuTenbHOW dYacTH CIEAyeT HAYMHATH pa3OupaTh BOMPOCHl, HMEKOIIUE Ooee
KOHKPETHBIE B3aUMOJACHCTBUS OCHOBHBIX UJICH TEMBbI 3aHATHUA.

Yerublii  ompoc TpeOyeT OT mpenojaBareis OOJNBIIONW TMPEeNBAPUTEIBHOW TOATOTOBKU:
TIIATEJILHOTO OTOOpa COJAEpX aHWs, BCECTOPOHHETO IPOJYMBIBAHUS BOMPOCOB, 3a/Jady W MPUMEPOB,
KOTOpBIE OYAyT MPEIIOKEHBI, MyTeH aKTUBHU3AIMH JCITCILHOCTH BCEX CTYACHTOB T'PYIIBI B MPOIECCE
MIPOBEPKH, CO3AaHUS HA 3aHSATUU JISJIOBOU U JJOOPOKEIATeILHOW 00CTAHOBKH.

PazanuaT ¢gpoHTANBLHBIN, HHIMBHAYAJIbHbINA U KOMOUMHUPOBAHHBIH ONPOC.

@poHTANBHBIN ONPOC  TPOBOIUTCS B QopMme Oecenbl MpenoaaBareist ¢  TPYIIOW.
OH OpraHMYecKH COYeTaeTCs C IMOBTOPEHHEM IPONIECHHOTO, SBJSAACH CPEACTBOM JUIS 3aKPETUICHUS
3HaHUHW U yMEeHHI. ET0 JOCTOMHCTBO B TOM, YTO HA aKTUBHYIO YMCTBEHHYIO pa0OTy MOYKHO BOBJIEYh BCEX
CTYACHTOB Tpynmbl. [l 3TOro BOMPOCHI JOKHBI JIOIYCKAaTh KpaTkyro (opMmy oTBera, OBITH
JTAKOHUYHBIMH, JIOTUYECKH B3aWMOCBS3aHHBIMHU JPYT C APYTOM, JaHbl B TAaKOM IMOCJIENOBATEIbHOCTH,
9TOOBI OTBETHI CTYJCHTOB B COBOKYITHOCTH MOTJIM PAacKpbBITh COJepKaHue pazzena, TeMbl. C IMOMOIIBI0
(pOHTAIBHOTO OIpOca TMpenojaBaTeIb HUMEET BO3MOXKHOCTh MPOBEPUTH BBHITIOJIHEHHE CTYACHTaAMU
JIOMAIITHETO 3aJIaHMsl, BBIICHUTh TOTOBHOCTH TPYNIBLI K H3YYSHHIO HOBOTO MaTepHaia, OIPEACIIHTh
c(hOpMUPOBAHHOCTh OCHOBHBIX MOHSATHH, YCBOEHHE HOBOTO y4e€OHOTO MaTepHuaia, KOTOPbIA ObLT TOJIBKO
YTO pa3o0paH Ha 3aHATHUU.

NuauBuayaabHbI  ONpPOC MpeanoaraeT oOCTOATENbHBIC, CBSI3HBIE OTBETHI CTYACHTOB Ha
BOIIPOC, OTHOCSIIHKMCSA K M3ydaeMOMY Y4eOHOMY MaTepHajy, MO3TOMY OH CIIY)KHT BaKHBIM ydeOHBIM
CPEIICTBOM Da3BHUTHS PEYH, NMaMATH, MBIIUICHUS CTyJAeHTOB. UTOOBI chemath Takylo TPOBEPKY OoJjiee
TTyOOKO#M, HEOOX0IMMO CTaBUTH MEPEI CTYACHTaMH BOTIPOCHI, TPEOYIOINE Pa3BEpPHYTOTO OTBETA.

Bomnpocel nnsi MHOAWBHAYaJBHOTO OIMpoOca JOKHBI OBITh YETKUMH, SICHBIMH, KOHKPETHBIMH,
€MKHMH, HWMETh NPHKIAQAHONW XapaKTep, OXBaThIBaTh OCHOBHOM, paHee IPOMJICHHBIA MaTepua
nporpamMbl. VX coxepkaHue JODKHO CTUMYJIUPOBATH CTYJICHTOB JIOTHYECKH MBICIUTH, CPaBHUBATH,
aHAIM3UPOBATh, JOKAa3bIBaTh, TMOIOMPATh YOCAWTEIbHBIC TMPUMEPHI, YCTAHABIMUBATh MPUIYUHHO-
CIICICTBCHHBIC CBSI3W, JIeJaTh OOOCHOBAHHBIC BBIBOJABI M OSTUM CIOCOOCTBOBATH OOBEKTHBHOMY
BBISIBJICHUIO 3HAHUM CTY/ICHTOB.

Bomnpocer 00bI9HO 3a/1al0T BCEW T'pyNIie W MOcjiae HEOOJBINOW may3bl, HEOOXOIUMOW IS TOTO,
YTOOBI CTYJICHTHI MIOHSJIA €r0 U MIPUTOTOBUIIUCH K OTBETY, BBI3BIBAIOT IS OTBETA KOHKPETHOTO CTY/ICHTA.

ITucbMeHHasi MpoOBepKa, HAPSAy C YCTHOM, SIBJSETCS BOXKHEHIIMM METOJIOM KOHTPOJISI 3HAHUH,
YMEHUH ¥ HaBBIKOB CTyJIeHTOB. OMHOPOIHOCTh padOT, BBIMOJHAEMBIX CTYJICHTaMH, I03BOJISICT
MPEABSBIATE KO BCEM OJIMHAKOBBIE TpPEOOBAHUS, IOMBITAET OOBEKTUBHOCTH OIICHKH PE3YJIbTAaTOB
o0ydenus. [IpuMeHeHHEe 3TOro METoJa aeT BO3MOXKHOCTh B HamOOJIee KOPOTKHA CPOK OJHOBPEMEHHO
MIPOBEPUTH YCBOEHHE YUeOHOr0 MaTepuana BCEMH CTYACHTAMU TPYIIIbI, OMPEACTUTh HAMPABJICHUS IS
WHIMBHUIYAIBHOW paOOTHI C KaXK/IbIM.

[TuceMeHHasi MpoBepKa HCIOJB3YeTCS BO BCEX BHUAAX KOHTPOJS M OCYIIECTBISETCS Kak B
ayJIUTOPHOM, TaK U BO BHEAYIUTOPHOMN paboTe (BBHITOTHEHUE JOMAITHUX 33aJaHUil).

KoMmnbloTepHoe TecTHpoBaHue. TecTupoBaHHE OO0OECIEYMBAET OJHOBPEMEHHOCTh KOHTPOJIS
0O0JBIIOT0 KOJTUYECTBA 00YYArOMIMXCs, SKOHOMHIO BPEMEHH MIPU OTBETE, MUHUMAIIbHBIE 3aTPaThl YCUITUI
Y BPEMEHHU Ha MPOBEPKY TECTOBBIX padOT, MPEAOTBPAIEHUE 3alIOMUHAHUS 00YJaIOIIUMHUCS OITUOOYHBIX
MOJIOKEHU, TaeT BO3MOKHOCTh BBISIBUTh WHIAMBUIAYAIBHBIH TEMIT 00y4eHHUsS OOydaromuxcsi Omaroaaps
HaJUYMIO0  KOJMYECTBEHHBIX IIOKa3aTelel  yCIeBaeMOCTH, KOTOpPbIE MOXHO  MaTE€MaTUYeCKU
oOpabateiBaTh. [lokazaTenu TECTOB TakKe OPUEHTUPOBAHBI HA U3MEPEHHE CTEMEHU M YPOBHS YCBOCHHUS
KITFOYEBBIX TOHATHM, TEM U pa3/eloB Y4eOHOM MporpamMMbl, yMEHUN, a HE Ha KOHCTATAI[MI0 HAIUYHUS Y
oOydaronuxcs OINpeAeIeHHOW COBOKYMHOCTH YCBOCHHBIX 3HaHwidl. CraHmapTusupoBaHHas ¢opma
OLIEHKH, HCIOJb3yeMasi B TeCTax JOCTWKEHUW, T[03BOJISIET COOTHECTH YPOBEHb JOCTHIKEHUM
oOyuaronuxcs Mo MpeMETy B IIEJIOM U TI0 OTACIBHBIM €0 pa3zesiaM cO CPeTHUM YPOBHEM JOCTHUKEHHM
oOyJaronuxcs B TPYIIE U YPOBHIMH JIOCTHXKEHUM KaXI0TO U3 HUX. TeCThI CTaBIT BCeX OOYJArOMIUXCS B
paBHBIE YCIOBUS, UCMIONB3YS €IUHBIC KPUTEPUHU OIIEHKU KayeCcTBa YU4EOHBIX JOCTHIKEHUH, YTO MPUBOJUT
K CHIDKEHHIO ITPEIPK3aMEHAIMOHHBIX HEPBHBIX HAIPSHKEHUH.



8. OIIeHO'leIe Cpeacrea IJisl TEKYIIEro KOHTPOJIA yCII€EBA€MOCTH, pyﬁeﬂmoi/i arTrecTanum 1
l'lpOMG)KyTO‘lHOﬁ arreCcTanmu 1Mo uToraMm OCBOCHUA JUCHUIIJIMHDBI.

8.1. OueHouynble cpeacTBa I TEKYLIEro KOHTPOJISI yCIIeBaeMOCTH
KonTposibHbIe 3a1aHus (1eMOBepCUM) ISl OLEHKH 3HAHMH, YMEeHU, HABBIKOB M (MJIM) ONbITA
AeATeIbHOCTH, XapaKTepPU3yOLIMX 3Tanbl GopMHUPOBaHHS KOMIIETEHIUI B IIpoLecce
O0CBOEHHS 00pa3oBaTeIbHOI POrpaMMbl
(n1s1 popmupoBanusi komnerenuuii OIIK-2; OIIK-8)

JUis mpoBeIeHUs] TEKYIIEr0 M WTOrOBOIO KOHTPOJIS HCHOJB3YIOTCS CIEAYIOIIHME OLIEHOYHbIE
CpEICTBAa: OTBEThl HAa BOMPOCHI (KOJIOKBUYMbI), MOJATOTOBKAa M BBINOJIHEHHWE JIaDOpPaTOpPHBIX PadoT,
MMCbMEHHBIE JOMAIITHUE 3aJaHUsI [10 BOIIPOCaM, TECTOBBIE 3a/1aHUs1, TUCbMEHHbIE KOHTPOJIbHBIE PAOOTHI.

Buabl KoHTpOJIS.

Pabouas mporpamma npezmnoaaraeT TEKYIIUi U IPOMEKYTOUHBIH KOHTPOJIb 3HAHUM.

Tekyuwyuit KOHmMpPOAL — 3TO HEMPEPHIBHO OCYIIECTBISEMbI MOHUTOPUHT YPOBHS YCBOEHUS 3HAHUI
u (GOpMHpPOBaHMUS YMEHUN W HABBIKOB B TEUEHHE CeMecTpa WIM y4eOHOro roaa. TeKymuid KOHTPOIb
3HAaHWW, YMEHUN W HABBIKOB CTYAEHTOB OCYLIECTBJSETCS B XOJie y4eOHBIX (ayJUTOPHBIX) 3aHATHUH,
MPOBOJMMBIX MO pacnucaHuio. @opMamMu TEKYIIET0 KOHTPOJS BBICTYNAIOT OMPOCHl HA JIaOOPaTOPHBIX
3aHATUSIX, @ TaKXKe KOpPOTKHE (10 15 MHH.) 3a1aHUs, BBINOJIHSIEMBbIE CTYJIE€HTaAaMH B Hadalle JIEKIHH C
LEJIBIO TPOBEPKU HAIMUMsl 3HAHUH, HEOOXOAUMBIX /ISl YCBOEHHsI HOBOTO MaTepuaia WK B KOHIIE JIEKIIMU
JUIS BBISICHEHUS! CTEIICHN YCBOCHHS U3JI0KEHHOIO MaTepUaa.

PyGexHbIli KOHTpPOJb OCYILECTBISETCS IO Oojiee MM MEHee CaMOCTOSTENbHBIM pasjeliaM —
y4eOHBIM MOAYJISIM Kypca M INPOBOAMUTCA MO OKOHYAHMM HU3Y4YEHMs MaTepuaiga MOyl B 3apaHee
YCTAQHOBJICHHOE BpeMs. PyOexHbIi KOHTPOJIb HMPOBOJUTCS C LIENbIO ONpPENCNCHUsS KauecTBa YCBOEHUS
MaTepuaia yu4eOHOro MoAyds B LesJoM. B TeueHue cemecTpa HmpOBOAMTCSA JABAa TaKUX KOHTPOJbHBIX
MEpONPUATHUS 110 IpaduKy.

dopma npoBeACHN HTOTOBOIO dK3aMeHa — yCTHasl. Pe3ynpTupyronias 3K3aMeHallMOHHAsI OLICHKA
onpenensiercs B coorBeTcTBUU ¢ [Tosoxennem COI'Y o 6amuibHO-pEUTHUHTOBOM CUCTEME OLICHKH 3HAHUM

CTYJIEHTOB.
BAJIJIBHAS CTPYKTYPA OHEHKMN.
Makec.
KOJI-BO
dopmMa KOHTpOJIA
0aJ10B
Texywiaa oyenxa cTyJeHTa B TeUeHHE |-8 HENENN COCTOUT U3: 20
e BrinonHeHre MUChbMEHHBIX JIOMAIIHUX 3aJaHui IO TeMaM 3aHATUN U
CaMOCTOSATENBHON paboThI (KOHCIIEKTOB)
e [loaroroBka u BEITIOTHEHUE TA00OPATOPHBIX padOT
1-a pybescnaa nucomenHnas KOHMPOIAbHAA PABOmMaA (KOMNbIOMEPHOE MeCMUpPOsaHue) 15
Texywasa ouyenka crynenra B redenue 10-17 Henenw cocTouT us: 20
e BrImonHeHre NMICHMEHHBIX JIOMAITHUX 3aJJaHHi 110 TEMaM 3aHITHH U
CaMOCTOSTEINBHON paboThI (KOHCIIEKTOB)
e [loaroroBka u BEIIOTHEHUE JJA0OPATOPHBIX padOT
2-1 pyOexcHas nucbMeHHAsE KOHMPObHAA padoma (KOMnblOmMepHoe MeCIMUposanue) 15
Hmozo
70




8.1.1. JlaGopaTopHble 3aHATHS.

JlaGopaTopHble 3aHATHS MPU3BAHBI HAYYUTH CTYACHTA CAMOCTOSITEIHHO paboTaTh ¢ KOHCHEKTaMU
JEeKIUH, y4eOHOW JIMTepaTypoil, MHTEPHET-PeCypcaMu, aHAIM3HPOBATh MAaTEpUal, CAMOCTOSTEIHHO
JIENIaTh BBIBOJIBI.

[enpro TabOpaTOPHBIX 3aHATHH SBIISICTCS:

1) 3HaKOMCTBO ¢ 0Aa30BBIMU HOHITUSMH KypCa;

2) mpuoOpeTeHHE HABBIKOB aHajIM3a IOJYYCHHOW Ha JICKIUSAX M CaMOCTOSITCIbHO HalJIeHHOU

nHpOpMAIINH;

3) BBIPabOTKA YMEHUS CAMOCTOSTEIBHO U KPUTHUYESCKH TOJXOIUTh K M3y4aeMOMY MaTepHaiy;

4) (dopMHpOBaHKE HABBIKOB YCTHOTO BBICTYIUICHHS U YYaCTHUS B TUCKYCCHUSX;

5) ¢opmupoBaHHE HABBIKOB PEIICHHS 33/1a4 U BBITIOJIHCHUS YIIPOKHCHUH;

6) GdopmupoBaHHE HABBIKOB pa0OThI ¢ XUMHYECKOM TIOCY/ION M PEaKTHBAMHU;

7) GbopmupoBaHHE HABBIKOB pa0OTHI ¢ (GPH3UKO-XUMUYCCKUMH TPUOOPAMH U YCTAHOBKAMH;

8) GopmupoBaHHE HABBHIKOB OOpPa0OTKH peE3ylIbTaTOB JKCIEPUMEHTa U  (OPMYITHPOBAHHS

MIPaKTUYECKUX BBIBOJIOB.

B Xoze moAroToBku K J1aOOpaTOPHBIM 3aHATUSAM CTYAEHT JOJDKEH H3YYHUTh TEOpETUYECKUUH
MaTepual Mo TeMe 3aHATUS (JIEKIUH, yIeOHYI0 TUTepaTypy), JaTh MUCbMEHHbIE OTBETHI Ha BOIPOCHI JUIS
CaMOCTOSITENIbHOM TOJrOTOBKH, 3aKOHCIEKTUPOBATh XOJ Ja0opaTopHON paldoThl, 3alucaTh ypaBHEHHS
peakiui, IpOTEeKaloIINX B IMPOLIECCe SKCIEPUMEHTA, BBIMOJHUTH MUCHbMEHHBIE YIPAXHEHHUS MO TeMe
nabopatopHoit paboTbl. be3 mpenBapuTeNbHON MOJATOTOBKU CTYIAEHT HE JIOMYCKAeTCS JO BBIMOJHEHUS
naboparopHoit pabotel. Ilocnme BbImonHeHust nabopaTopHOi pabOTHl HEOOXOOUMO 3amucaTh B
nabopaTopHbIN KypHasl HAOMIOACHUSI U BBIBOIBI. Kaxnas nmaboparopnast paboTta, opopmieHHas MO
yYKa3aHHBIM TpeOOBaHMSIM, JOJDKHA OBITH IPECTaBJICHA MTPETOAaBaTeINIO ISl 3alIUThl pe3yIbTaTOB.

8.1.2. 3ananus 1/ 1a060PATOPHBIX 3aHATHI.
JonmyckK BbINOJHEHUIO JIA00PATOPHBIX PA0OT U 3a1IUTA JIA0OPATOPHBIX padoT:
K Bbmmonnenuto nabopatopHoil pabOThl JOMYCKAIOTCS CTYIEHTHI, 3HAIONIME MpaBUJIa TEXHUKU
0€30MaCHOCTH U W3YUUBILIHE METOUKY ITPOBEACHUS OTBITOB.
3ammTa mabopaTopHOW pPabOTHI TPOBOIUTCS MPH HATWYUU OT4YeTa (C KPAaTKUM OIHCAHUEM
METO/IMKH MPOBEICHUS OTBITOB (X01a paboThl), ypaBHEHUSIMH peaKlnuii, HAOII0JCHUSIMH, BEIBOIAMU).

Kpurtepuu oneHKH NOATOTOBKH U BHINOJIHEHHS J1a00pPaTOPHBIX padoT N0 M CUUIJIMHE

Ouenka «5»:

- BeimosiHeHa paboTa B palnMOHAIbHON TIOCIENOBATEIBHOCTH W IOJHOM 00BeMe C Oe3yCIOBHBIM
COOJIFOJICHHEM TIPAaBUJI JIMYHON U OOIIECTBEHHOW 0E301IaCHOCTH;

- TPaMOTHO, JIOTHYHO U CAMOCTOSITEIILHO OIHMCaHbl IPOBEICHHBIC HAOJIOICHHSI, COCTABICHBI YPaBHECHUS
XUMUYECKUX PEAKIMA U CHOPMYIUPOBAHBI BHIBOBI U3 PE3YJIHTATOB OIBITA (HAOIOICHUN );

- SKOHOMHO HUCTIOJIb30BaHbI PACXOIHbBIC MaTEPUAIIBI,

- oOecrieueHo Mo yIep>KaHue YUCTOTHI M TIOPsiIKa Ha paboveM MecTe;

- nabopaTopHas paboTa akkypaTHO odopmiieHa, chOopMYITHMPOBAHBI BHIBOBI IO padoTe.

Onenka «4»:

- JlornuHO onucaHbl MPOBeIEHHbIE HAOMIOACHUS,

- B COCTaBJICHHBIX YPaBHEHMSX XUMHUYECKUX PEAKLUN JOMYyIIEHb! JBE-TPU HECYIIECTBEHHbIE OLIMOKH,
UCIpaBJICHHBIE IO TPeOOBAHUIO MPENoJaBaTes;

- TPaMOTHO c(hOPMYIMPOBAHBI BHIBOJIBI U3 PE3YJILTATOB ONbITA (HAOIIOICHHI);

- S5KOHOMHO HUCII0JIb30BaHbl PACXOAHbIE MaTEPUAIIbI;

- obecnieueHo MojyIep)KaHue YUCTOTHI M Opsi/IKa Ha pabodeM MecTe;

- nabopaTtopHas paboTa akKypaTHO odopmiieHa, chOpMYIHMPOBAHBI BBIBOJBI IO padoTe.

Onenka «3»:



- Bremonnena pabota B palMOHaIbHOW IMOCIIEIOBATEIILHOCTH M TOJHOM O0BeME C 0e3yCIOBHBIM
coOII0ICHUEM MPaBUIT TMYHON 1 0OIIECTBEHHON 0€301MaCHOCTH;

- HCTIOJIHO U HCJIOTUYHO OIIMCAHBI ITPOBCACHHLIC Ha6HIOI[CHI/I5I,

- B COCTABJICHHBIX YPABHCHHUAX XUMHWYCCKUX peaKuHﬁ JAOIIYHICHBI OH_II/I6KI/I, KOTOPBIC CTYACHT HC MOKCET
HCIIPABUTH;

- He c(OPMYIIMPOBAHBI BBIBOJIBI M3 PE3YIHTATOB ONBITA (HAOIIOACHNS);

- BKOHOMHO HCII0JIb30BaHbI PACXOHBIC MATCPUAIIBI;

- o0ecreveHo Mo Iep)KaHue YMUCTOTHI M MOPsIIKa Ha pabdoueM MecTe;

- mabopaTopHas paboTa He aKKypaTHO 0(hopMIICHa;

- maboparopHas padboTa BeIoiHeHa Ha 50%.

Ounenka «2»:
- BrinonHeHa skcneprMeHTanbHas 4acTh, HO paboTa He opopmIleHa B TETPAIH;
- mabopaTopHas paboTa BhIIToJIHeHA MeHee, yeM Ha 50%.

Kpurepuii OleHKH YCTHOT0 M MMCbMEHHOI'0 0TBeTa
HA J1a0OpPaTOPHOM 3aHAATHM MO AUCHUILTHHE (KOJIJIOKBUYMeE)

Ounenka XapakTepucTHKa 0TBeTa

5 CognepxaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, TOJHOCTBIO
packpbiTa B OTBETE TEMa, OTBET CTPYKTYpUPOBaH, JaHbl MpaBUJIbHbBIE
apryMEHTHPOBAHHbIE OTBETHl Ha YTOYHSIOUIME BOMPOCH], JIEMOHCTPHUpPYETCS
BBICOKHI YPOBEHb Y4acCTHsI B AUCKYCCHH.

4 CogepxaHue OTBETa COOTBETCTBYET OCBEUIAEMOMY BOIMPOCY, MOJHOCTBIO
packpbiTa B OTBETE€ TE€Ma, JIaHbl MpPaBUJIIbHbIC, APTYMEHTHPOBAHHBIE OTBETHI HA
YTOYHSIOIIME BOMPOCHL, HO HUMEIOTCS HETOYHOCTH, TMpPU ITOM  OTBET
HECTPYKTYPUPOBAH U JJEMOHCTPHUPYETCS CPETHUI YPOBEHb YUacCTHs B TUCKYCCHU.
3 CopnepxaHue OTBETa COOTBETCTBYET OCBEUIAEMOMY BOIPOCY, HO MPH MOJHOM
PacKpbITUM TeMbl HUMEIOTCS HETOYHOCTH, JlaHbl MpaBWIbHBIE, HO HE
apryMEHTUPOBAHHbIE OTBEThl Ha YTOYHSIOUIME BOMPOCHI, JAEMOHCTPUPYETCS
HU3KUI ypOBEHb y4acTHsl B JTUCKYCCHM, OTBET HECTPYKTYpUPOBaH, MHPOpMAIIHS
TPYAHA JUISI BOCTIPUSITHSL.

2 CogepxaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO MpPHU MOJHOM
PACKpBITUU TEMbl HMMEIOTCS HETOYHOCTH, JIEMOHCTpUpPYETCs ciaboe BIlaJeHHe
KaTeropuaibHbIM allllapaToM, AaHbl MpaBWIbHbIE, HO HE apryMEeHTHUPOBAHHBIE
OTBETHl HAa YTOYHSIOIIME BOIPOCHL, ydacThe B IUCKYCCUU OTCYTCTBYET, OTBET
HECTPYKTYpUPOBaH, HH(OpMaLUs TPYIHA AJIsl BOCHPUATHUS.

JJABOPATOPHOE 3AHSATHE Ne 1: «Texuuka 0e30macHOCTH pad0oThl B XMMU4€CKOM
Jadoparopuu. BajxkHelimme KJIacChl HEOPraHMYeCKUX coequHeHn. OKCHIbI, KHCJIO0TBI,
OCHOBaHHUs, coJin». (4 yaca) (115 popmupoBanus komnerenuuii OITK-2; OITK-8)

Bonpocsl 1i1s caMOCTOSATEIbHOU MOATOTOBKH:

=

Koncmekr o Teme «TexHuka 0€3011aCHOCTH U IpaBujia pa6OTBI B XHUMHYECKOH na60paT0pHH>>.

2. OKCI/I,Z[LIZ OIIPECACIICHUC, KHaCCH(bHKaHHH, HOMCHKJIATYypa, O6H.[I/Ie MCTOJbI TMOJIYYCHUSA U
XHMHUYECKHUE CBOMCTRA.

3. OcHoBaHusA: OMpCACIICHUC, KJ'IaCCI/I(I)I/IKaI_II/ISI, HOMCHKIJIaTypa, 06IJ_II/IC MCTOJbI TIIOJIYUCHUSA U
XHMHUYECKHE CBOMCTRA.

4. KuCIIOTHL: OMpCACIICHUC, I(J'IaCCI/I(I)I/IKaLII/ISI, HOMCHKIJIaTypa, O6H_II/IC MCTOAbI TMOJYYCHUSA U
XHMHUYECKHE CBOMCTRA.

5. Comu: OMpCACIICHUC, maccmbnxaum{, HOMCHKIJIATypa, O6H_II/IC MCTObI MOJIYYCHUS U XUMHUUYCCKUC

CBOUCTBA.



Jlureparypa:

1. OO6mas u HeopraHuueckas xuMmus. JlabopaTopHbIl MPAKTUKyM: ydeOHOEe mocoOue i BY30B /
W. B. Pocun [u gap.]; noxn penakumeit W. B. Pocuna, JI. JI. Tomunoi. — Mocksa: UW3nartenbctBo
Opaiit, 2024. — 477 c. — (Boicumiee oOpazoBanue). — ISBN 978-5-534-17291-1. — Texkcr:
anexkTpoHHbIN // Obpa3oBatenbHas wiardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/535726
ctp. 13-15; 16-42.

2. Cxmsp, C. M. OOmasi, Heopranndeckas 1 OMOHEOpraHWYECKas XUMHs: ydyeOHoe mocolue s
By30B/ C.W. Cxusp, B.T. [prok, B. ®. lllymerun. — 3-e wu3m., mepepadb. m jom. — Mocksa:
WznatenberBo Opaiit, 2024. — 263 c¢. — (Bricmiee obpazosanue). — ISBN 978-5-534-08661-4. —
Texkct:  amekrponnsli //  OOpa3oBartenbHas  miatdopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/540982 ctp. 47-52.

3. OOmas w HeopraHnmyeckas xumus: ydeOHoe mocobme/ B. B. lernco, B. M. TamaHos,
N. A. lenucona, T. 1. IpoBoBo3oBa ; nox pen. B. B. [lenncosa, B. M. TananoBa. — Pocros-Ha-/loHy:
®enukc, 2013. — 576 c.: uin., cxem., Tabin. — (Beiciee o6pazoBanue). — Pexum goctyna: mo moAmnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=271598 ctp. 32-45.

4.  TynukuH, E. U. Xumus. B 2 4. Yacte 1. O0miast u HeopraHudeckass XuMusi: yaeOHHK Ut By30B /
E. N. Tynukun. — 2-e¢ w3x., uchp. u jgon. — Mocksa: M3marensctBo FOpaiit, 2023. — 385 c. —
(Bricmiee o6pazoBanne). — ISBN 978-5-534-02226-1. — Tekcrt: anekrponHsbiid / OOpa3oBarenbHas
mwiargopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/513685 ctp. 123-179.

IIpuMepHbIe 3aaHus A1 MMCbMEHHOM KOHTPOJIbHOM padoThI:

Bapuant Ne 1
HazoBuTe XUMHUYECKHE COCIMHEHUS; YKaKUTE, K KaKOMy Kjiaccy oHHM oTHocsatcs: Fe;Os, Fe(OH)s,
Fe2(S04)3, Fe(HSO4)3, FEOHSO4, FeSO4-7H20, FeOCI, H2Cr0y.
Hasosure nonsr: Fe®*, FeOH*, Fe(OH)2*, HSiOs".
Hanumure (opMysasl XHMHYECKHX COEIMHEHHMH Hu HOHOB. ¢ochar ruapokcomapranna (I1),
rUapOKapOOHAT Kanblius, cyabdar ammonus, okcua xpoma (VI1), menraruapar cyiasdara meau (1),
non auruapokcoxpoma (1), auruapodocdar—woH.

BapuanT Ne 2
HazoBure xumuueckue COEIUHEHHS; YKaXUTE, K KaKOMy Kiaccy OHU oTHocsaTtcs: MnO,
MnSQO4-7H20, (MnOH)2CO3, Mn(OH)2, HMnO4, Mn(HCO3)2, Mn3(POa4)2, SbOCI.
Hasosute nonsr: Sn?*, MgOH*, MnO4%, HPO4".
Hanummre dhopMmynbl XMMHUYECKUX COSAMHEHUN M MOHOB: okcuj cBuHua (1V), ruapokcuy cBuHIA
(1), renraruapar cyabdara sxenesa (11), ruxpoxcun xpoma (111), xaopun okcoxenesa (1), non
ruapokcomenu (1), ruapocynshar-uoH.
Bapuanr Ne 3
HazoBuTe XuMHUYECKHE COCTUHEHHS, YKaXHUTEe, K KakoMy Kiaccy oHu oTHocsaTcs: PbO., Pb(OH),,
(PbOH)2S04, Pb(MnO4)2, Pb(HCO3)2, Pb(NO3)2-4H20, H2MnO4, FEONO:s.
Hasosure nons: Mn?*, MnOH*, MnO4", HCO3 .
Hanummre gopmynbl XUMHUYECKUX coeAWMHEHM W MOHOB: okcup >kene3a (III), rumpokcun muHka,
docdar uukens (II), rexcarmapar xjaopuaa Kaiubllvs, UOH aMMOHHS, MOH TUIPOKCOATIOMHHUS,
JTUXPOMAT-UOH.
Bapuant Ne 4
HazoBuTe XUMHYECKHE COCTUHEHHS; YKAKUTE, K KakoMy kiaccy oHu otHocsites: ClO7, Co(OH)q,
H4P»07, NiSO4'7H20, CI’(OH)zNO3, CI’z(HPO4)3, ZnC|2, CrONO:s.
Hasosure nonsl: Pb?*, Fe(OH),*, HSO3~, CrO42.
Hanwumure GpopMysibl XUMHUYECKUX COCAMHEHUI M MOHOB: Tepxjopar Kaubius, okcun ceunia (I1),
KpEeMHUEBash KHUCJIOTa, KapOoHaT ruapokcomapranna (II), ruapokapOboHAaT MarHus, WOH
runpokcoBucmyrta (I1I), nuruaponudocdar-uon.
Bapuant Ne 5


https://urait.ru/bcode/535726
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https://biblioclub.ru/index.php?page=book&id=271598
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HazoBure XuMUYecKHe COCIWHEHUS; YKaXUTE, K KakoMy kiaccy oHM oTHocstcs: CuO, CuOH,
CuS04-5H,0, (CuOH)2S04, Cu(HCOs3)2, HPO3, Cu3(POa)2, MgO:s.

Hasoswure nousr: Cu?*, CUOH™*, HPO4%, HoPOy".

Hanummre ¢opmynbl XUMUYECKHX COSAMHCHHMA W HMOHOB: auruapodocdar Kaiblus, cyiabhaT
rugpokcoxpoma (1), runpoxcun Bucmyra (l11), nexarunpar cynabdara Hatpus, okcun pocdopa (V),
noH ruzpokcocsunna (1), non xpoma (I11).

QKCHEPUMEHTAJIBHASA YACT b (OIIBITHI)

[Tony4yenue u uccier0BaHue CBOMCTB OKCUIOB.
[Tonyuenue KUCIOT U UCCIEAOBAHNUE UX CBOMCTB.
[Tosrydenre OCHOBAHUM U UCCIIEOBAHUE UX CBOMCTB.
AmpoTepHbIe TUAPOKCUIBL.

[Tony4yenue coiieli U UX CBOMCTBA.

agrwNpE

JJABOPATOPHOE 3AHSATHE Ne 2: «Boaopoa, kucjopoa. [lepokcua Bogopoaa.
OO0mas xapakrepucTuka p- 3jieMeHTOB. p—JjeMeHThl VIII rpynnel. Baaropoansie raspi».
(4 gaca) (nas popmupoBanusi komnerenuuii OITK-2; OITK-8)

Bomnpocs! 111 caMmoCTOSITEIbHOMH MOATOTOBKH:
Bomopon. O6mas xapakrepuctrka. @opMbl HAXOKIECHUS BOJOPOJa B IPUPOJIE.

Crioco0sI ToTydeHHsi CBOOOTHOTO BOJOPO/IA.

dusndeckrue 1 XMMUIECKHE CBOMCTBA BOJOPO/IA.
Bonopon kak BoccTaHOBHUTEND B MOJIEKYJISIPHOM (hOpMe U B aTOMAapHOM COCTOSIHUU.
I'unpunpl: MOHHBIE, KOBAJEHTHBIE, TOJIMMEPHBIE U HECTEXMOMETPHUECKHUE.
[Tepokcun Bogopoaa. Pusnyeckue U XuMudeckue cBoiictea. CTpOEHUE MOJIEKYJIbI.
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE CBOIICTBA MEPOKCHIAa BOAOPOIA.
[Ipumenenue nepokcuia BOJAOPOAIA.

DOneKTpoHHas KOH(Urypauusi, BeIMYUHBI PpAIUYCOB U OHHEPrMM HOHU3ALMU aTOMOB
6nmaropoHbix ra3oB. [lomyuenue, crpoeHue, cBOiicTBa G1aropoIHbBIX Ta30B.
JluTeparypa:

1. OGmas u HeopraHudeckas xumus. JIabopaTOpHBIA MPAKTHKYM: y4eOHOe mocoOue st BY30B /
N. B. Pocun [u nap.]; nmon penakuued W. B. Pocuna, JI. JI. Tomunoil. — MockBa: M3naTenbCcTBO
Opaiit, 2024. — 477 c.— (Boiciee oOpazoBanue). — ISBN 978-5-534-17291-1. — Tekcr:
anekTpoHHbIl // ObpazoBatenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535726
cTp. 221-223.

2. Hukutuna, H. I'. OOmias u HeopraHudeckast XuMusi. XUMHUs 3JIEMEHTOB: Y4eOHUK U MPAKTUKYM IS
By30B / H. I'. Hukurtuna, B. U. I'pebenbkoBa. — 2-¢ u3n., nepepad. u gon. — Mocksa: M3natenscTBo

CoNoR~wWNE

KOpaiit, 2024. — 304 c. — (Bwicuiee o6pa3oBanue). — ISBN 978-5-534-17998-9. — Tekcr:
anekTpoHHbIN // OOpaszoBatenbHas wiatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/539443
crp. 11-15.

3. AnexcanapoBa D.A. XuMHUS HEMETAIIOB: y4eOHUK M MPAKTUKYM JUIs By30B / J. A. AnekcaHposa,
N. U. CunopoBa. — 3-e¢ uzn., ucnp. u gomn. — MockBa: UznatensctBo HOpaiit, 2024. — 358 ¢. —
(Bricmiee o6pazoBanue). — ISBN 978-5-534-04422-5. — Tekcr: anexkrpoHHslid / OOpa3oBarenbHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537380 ctp. 28-65.

4. Cxnmap, C.W. OOmas, HeopraHuyeckas M OHMOHEOpraHudeckas XUMHUs: ydeOHoe mocobue is
By30B/ C.W. Cxusp, B.T. [dprok, B. ®. lllynerun. — 3-e wu3a., mepepadb. u jgom. — Mocksa:
WznatensctBo FOpaiit, 2024. — 263 c. — (Bsiciiee obpazosanue). — ISBN 978-5-534-08661-4. —
Texct:  snekrtponusli  //  OOpaszoBarenbHas  1uatdopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/540982 ctp. 96-99.

5. OOmas u HeopraHwueckas xumus: ydeOHoe mocobue/ B. B. [lenucos, B. M. TanaHos,
N. A. lenucona, T. 1. /IpoBoBo3oBa ; nox pen. B. B. [lenucosa, B. M. Tananosa. — Poctos-Ha-/lony:



https://urait.ru/bcode/535726
https://urait.ru/bcode/539443
https://urait.ru/bcode/537380
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®enmnkc, 2013. — 576 c.: wi., cxem., Taba. — (Beiciee oOpa3oBanue). — Pexxum noctyma: mo moarnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=271598 crtp. 468-472.

QKCHEPUMEHTAJIBHASA YACT b (OIIBITHI)

[Tonyyenue Bogopona.

BoccranoBuTenbHbIe CBOMCTBA BOJOPO/1a (TPYIIIOBOM SKCIIEPUMEHT).
B3pbiB Bo31y1IIHO-BOAOPOIHOM cMecH (TPYMIIOBOM SKCIIEPUMEHT).
[Tonyyenue kucimopona.

OxucauTenbHble CBOMCTBA KUCIOPOa (FPYNIIOBOM IKCIIEPUMEHT).
[Tonyuenue u cBoiicTBa MEPOKCHUIA BOJIOPOAA.

OkucIUTEeNbHbIE U BOCCTAHOBUTEIHHBIE CBOMCTBA MEPOKCHIa BOJIOPOIA.

Nook~wdpE

JIABOPATOPHOE 3AHATHUE Ne 3: «p- 3ementsl VII rpynnsi». (4 yaca)
(nas1 popmupoBanusi komnerenuuii OI7K-2; OIIK-8)

Bomnpoce! 111 caMoOCTOSITEILHOI MOATOTOBKM:
Obmas xapakrepuctuka p-3aemeHToB VI rpynmbl: snekTpoHHbIEe (GOPMYIbl U AJIEKTPOHHO-
CTPYKTYpPHBIC JHAarpaMMbl aTOMOB, BO3MOJKHBIC CTCTICHH OKHCICHUS W BAJICHTHOCTH, 0COOCHHOCTH
¢Topa. Tumnbl 06pa3yeMbIX HOHOB.
®du3nyeckue CBOWCTBA TaJOTCHOB. PacTBOPHMMOCTh TaJIOTEHOB B TIOJSAPHBIX UM HEMOJSPHBIX
pactBopuTeNsaX. PacTBopuMoCTh Hoga B pacTBOpE HOAUAA KaJsl.
XUMHUYEeCKHEe CBOMCTBA TaJIOTCHOB. OKHMCIHUTCIBLHBIC CBOMCTBA, B3aMMOJICHCTBHE C BOJIOM U
IeJI0YaAMHU.
lNanorenoBomoponbl. CriocoObl  moydeHus. BoccTaHOBHUTENbHBIE CBOWCTBA TalOTCHHI-HOHOB.
N3menenune cuitbl ragoreHoBo0poaHbIX KuciaoT oT HF k HI. KauecTBeHHbIe peakiny Ha rajgoreHu -
HOHBI.
CoenuHeHns TaJoreHoB ¢ KUCIOpoaoM. OKCOKHCIOTHL. M3MeHEeHHMe HX CHibl, YCTOMYHMBOCTH,
OKHUCIUTEIBHON cr1OCOOHOCTH. COJIM OKCOKUCIIOT TaJIOTE€HOB.
[Ipenapatsl «akTUBHOTO Xj0pay. [lomydyenue, npuMeHeHue.
Jluteparypa:
1. OGmas u HeopraHudeckas xumus. JIabopaTOpHBIA MPAKTHKYM: y4eOHOe mocoOue aisi BY30B /
N. B. Pocun [u nap.]; nmon penakuuedr W. B. Pocuna, JI. JI. Tomunoil. — MockBa: M3naTenbCcTBO
IOpaiit, 2024. — 477 c.— (Bsiciiee oOpasoBanme). — ISBN 978-5-534-17291-1. — Tekcr:
anekTpoHHbIN // OOpazoBatenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535726
cTp. 221-223.
2. Hukutuna, H. I'. OOmas u HeopraHudeckass XUMHs. XUMHUS 3JIEMEHTOB: Y4eOHUK U MPAKTUKYM
mis By3oB/ H.TI. Hukutuna, B. U.['pebGenbkoBa. — 2-e wu3a., mepepadb. u pgom. — Mockaa:
WznatensctBo HOpaiit, 2024. — 304 c. — (Bsicuiee o6pazoBanue). — ISBN 978-5-534-17998-9. —
Texct: onexktponnsii //  OOpazoBarenbHass mnatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/539443 ctp. 131-149.
3. AnekcanapoBa 3.A. XuMusl HEMETAJUIOB: YUeOHUK U MPAKTUKYM JUIS BYy30B / O. A. AnekcaHapoBa,
N. U. CunopoBa. — 3-e u3A., ucnp. u jgomn. — Mocksa: M3garensctBo Opaiit, 2024. — 358 c. —
(Bricmiee oOpazoBanue). — ISBN 978-5-534-04422-5. — Tekct: >nekTpoHHbIH // OOpa3zoBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537380 ctp. 28-65.
4. CyBopoB, A. B. OOmas u HeopraHudeckas xumus. Bompockl u 3amauu: ydeOHOe mocobue s
By30B/ A. B. CyBopoB, A.b. Hukonbckuit. — 2-¢ usn., ucnp. u jnon. — MockBa: M3garenscTBo
KOpaiit, 2024. — 308 c. — (Bwicumiee o6pa3oBanue). — ISBN 978-5-534-07902-9. — Tekcr:
anMeKTpoHHBIN // OOpa3oBarenbHas miatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/540651
cTp. 251-254.
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HpHMeprIe 3aJaHus JJis1 MHCbMEHHOM KOHTpOJ’IbHOﬁ paﬁoTbI:

Bapuant Ne 1
CocraBbTe ypaBHEHHUS NOJYypeakUuil (METOJIOM HOHHO-3JIEKTPOHHOTO OajlaHca), Ha UX OCHOBE
JOTUIINTE MPOIYKTHI PEAKIIMU U PACCTaBbTE KOID(PUIIHMCHTHI:
NazSO3z + KMnO4 + H2S04 — NazSO4 + MnSO4 + ...

VYKaXUTe OKUCIUTENb M €r0 BOCCTAaHOBIICHHYIO (DOpPMY, BOCCTAHOBUTENb M €r0 OKHCICHHYIO
dbopmy.
Hcnonb3ys noasipu3aliMoOHHbIE IPEICTABICHUS, TEOPETUYECKH 000CHYHTE CIIOCOOHOCTh HOHOB COJIM
NazS x rugposm3zy. CocTaBpTe HOHHO-MOJIEKYISIPHOE U MOJICKYISIPHOE YPaBHEHHUS THIPOJIA3A ITON
COJIM, a TAKXKE PACCMOTPUTE TUIAPOJIU3 C MO3UUUN MPOTOIUTUYECKON TEOPUH KUCIOT U OCHOBAHUM.
VYxaxute 3Hauenue pH pactBopa NaoS (pH>7, pH<7, pH~7). HazoBuTe mpoayKTHl THAPOIH3A IO
Homenknarype MIOITAK.
Hanumure ypaBHEeHUs peakiuii, pu MOMOIIN KOTOPBIX MOKHO OCYILIECTBUTD MTPEBPALLICHUS:
NaCl — HCIl — AgCl — [Ag(NHs3)2]ClI
HazoBure Bce nomyuennsie Bemectsa no Homenknarype MKOITAK (anantupoBanssiil Bapuant). s
KC yxaxurte cocTaBHbIE YacTH, HAlUIIMTE YPAaBHEHUs MEPBUYHOW M BTOPUYHOW JUCCOLMALUU U
BBIpa)KE€HUE /17151 00I11e KOHCTAHThl HECTOMKOCTH.

Bapuanrt Ne 2
CocraBpTe ypaBHEHHsI TOJIypeakIui (METOJOM HOHHO-IJIEKTPOHHOTO OajaHca), Ha WX OCHOBE
JOTTHIITUTE MPOTYKTHI PEAKIIMH B PacCTaBbTe KOI(DPHUITUSHTHI:
Kl + K2Cr207 + HoSOs4— 12 + Cra(SO4)s + ...

VYKaxXuTe OKUCIUTENh U €r0 BOCCTAHOBJIEHHYIO (DOPMY, BOCCTAHOBHUTENb M €r0 OKHCIECHHYIO
dhopmy.
HazoBute xumuueckue coemuHenuss mo HomeHknatype WMIOITAK (amanTtupoBaHHBIA BapHwaHT);
YKaKHUTE, K KakoMmy Kiaccy oHu oTHocsatcs: SOz, H2SOsz, Ca(HSOz)2, Fex(SOs)s, FeOHSOs,
(PbOH)2S04, NiSO4[17H20, MnS, Na2S20:s.

Haszoswure wonsr: SO4%, SO3%, HS', S,03%".
Hanumure ypaBHeHuUs peakiuii, pu MOMOIIN KOTOPBIX MOKHO OCYILIECTBUTH MTPEBPAICH U
PBrs — HBr — AgBr — [Ag(NHs)2]Br
Hazosute Bce nomyuennbie Bemecta o HoMmeHknarype MIOITAK (amantupoBannbiii Bapuant). s
KC yxaxurte cocTaBHbIE YacTH, HAMMIINTE YPAaBHEHUS MEPBUYHONW M BTOPUYHOU TUCCOIMALUU U
BBIpa)KE€HUE /17151 00111l KOHCTAHThl HECTOMKOCTH.

Bapuant Ne 3
CocraBbTe ypaBHEHHs MOJIypeakiuil (METOJOM HOHHO-JIEKTPOHHOIO OajaHca), Ha MX OCHOBE
JOMUILINTE MPOAYKThI PEaKLIUU U pacCTaBbTe KOI(PUIIMEHTHI:
Na>SO3 + KIO3 + HoSOs4 — NaxSOs + 12 + ...

VKaXure OKUCIUTENb M €ro BOCCTAaHOBJIEHHYIO (hOpPMY, BOCCTAHOBUTENb U €r0 OKHCICHHYIO
dbopmy.
Vcnonb3ys noaspu3alioHHbIE TPEICTABICHHS, TEOPETUUECKH 00O0CHYHTE CIOCOOHOCTh HOHOB COJIU
K2SO3 k ruznponusy. CoctaBbTe HOHHO-MOJIEKYSIPHOE U MOJIEKYIISIpPHOE YPaBHEHMsI THPOJIN3a STON
COJIM, @ TAK)K€ PACCMOTPUTE THUAPOIM3 C MO3ZUIMNA MPOTOIUTUUYECKON TEOPUH KUCIOT U OCHOBAHUI.
Vxaxure 3nauenue pH pactBopa KoSOs (pH>7, pH<7, pH=7). HazoBute npoayKThl IMIpoin3a o
HomeHknarype MIOITAK.
Hanumute ypaBHeHHs peakluid, IPH MOMOIIH KOTOPHIX MOXKHO OCYIIECTBUTh MPEBPALLICHHS:
Pls — HI — Agl — Nas[Ag(S203).]
Ha3zosute Bce monmyuennsle Beniecta no Homenkiarype MFOITAK (agantupoBanHbIi Bapuant). [ns
KC ykaxurte cocTaBHbIe 4YacTH, HAIMUIIWTE YPAaBHEHHUS MEPBUYHOM M BTOPUYHOM JHCCOLMALMU U
BbIpaKeHUE JUIsI 001Ie KOHCTaHThl HECTOMKOCTH.

Bapuant Ne 4



CocraBpTe YpaBHEHMsI MOJIYpEaKIUil (METOAOM HOHHO-JIEKTPOHHOIO OajlaHCca), Ha HX OCHOBE
JOTUIINTE MPOIYKTHI PEAKIIUU U paccTaBbTe KOI(D(PHUIIMESHTHI:

H2S + KMnO4 + H2SO4 — S + MnSOg4 + ...

VYKaXuTe OKUCIUTENb M €ro BOCCTAaHOBICHHYIO (DOpPMY, BOCCTAHOBUTENb U €T0 OKHCICHHYIO
dbopmy.
Hanummre Gopmynnbl XHMHYECKAX COCOMHEHHMH M MOHOB: okcup cepwl (IV), ThocepHas kwuciora,
cynbpar xpoma (lll), cympdar ruapokcomapranna (II), ruapocynbdun xamus, Ccyabhua
THJIPOKCOKAIIBITUS, CYIb(OUT aMMOHUS, THApOCyIbuT xene3a (1), rekcaruapar cynshara aMMOHUS
xenesa (II), cynmshua-non, runpocynsGpuT-uoH, THOCYIb(GAT-HOH.
Hanumure ypaBHeHuUs: peakiiuii, pu MoMoIy KOTOPbIX MOKHO OCYILIECTBUTh MIPEBPALLICHUS:
PBrz; — HBr — AgBr — [Ag(NHz3)2]Br
HazoBure Bce nomydennsie Bemectsa no Homenkiatype MIOITAK (apantupoBanHslil Bapuant). Jlns
KC yxaxure cocTaBHbIE YacTH, HAlUIIMTE YPAaBHEHUS MEPBUYHOW M BTOPUYHOM TUCCOLIMALMU U
BBIpa)KE€HUE /17151 00I11eH KOHCTAHThl HECTOMKOCTH.

Bapuanr Ne §
CocraBbTe ypaBHEHHUS TOJypeakiui (METOJOM HMOHHO-IJIEKTPOHHOTO OajaHca), Ha MX OCHOBE
JOTHIINTE MPOTYKTHI PEaKIIMHU U pacCTaBbTe KOI(DDUIIUEHTHI:
H2S + KoCra07 + HaSOs — S + Cr(SO4)s + ...

VYKaXuTe OKUCIUTENb U €r0 BOCCTAaHOBJICHHYIO (DOpMY, BOCCTAaHOBHUTENb M €r0 OKHCJIEHHYIO
dhopmy.
Hcnonb3ys noasipu3aliiOHHbIE TPEICTABICHUS, TEOPETUUECKH 000CHYHTE CIIOCOOHOCTH HOHOB COJIU
K>S x rupponmzy. CocTaBbTe HOHHO-MOJIEKYISIPHOE M MOJIEKYISIPHOE YpaBHEHUS THAPOJIM3a ITON
COJIM, a TaK’K€ PACCMOTPUTE THIIPOJIU3 C MO3UIMNA MPOTOJIUTUUECKON TEOPUU KHUCIOT U OCHOBaHUM.
Vxaxure 3Hauenne pH pactBopa KHS (pH>7, pH<7, pH~7). Ha3oBute mpoayKThl THAPOJIU3A IO
HoMmeHnkiarype MIOITAK.
Hanumure ypaBHeHuUs: peakiuii, mpu moMoIy KOTOPbIX MO>KHO OCYIIECTBUTD NPEBPALECHUS:
KCI — HCI — AgCI — [Ag(NHz3)2]CI
Hazosute Bce nomyuennsie BemectBa o HomeHkinarype MIOTTAK (amantupoBanHusiil Bapuant). st
KC ykaxurte cocTaBHbIe YacTH, HAMUIIMTE YPAaBHEHUS MEPBUYHOW W BTOPUYHOM TUCCOLIMALMU U
BbIpa)KE€HUE JJ1s1 00IIel KOHCTAHThI HECTOMKOCTH.

QKCHEPUMEHTAJIDBHASA YACT b (OIIBITHI)

[Tonydyenue xnopa.

XnopHas BoJa, €€ CBOMCTRBA.
OxucInuTEeIIbHBIE CBOMCTBA KAaBEJIEBOM BOJIBI.
[Tonyuenue 6poma u Hona.

CaoiicTBa Opoma.

CBolicTBa Hoa.

Peakuuu obnapyxenus nonos CI, Br, | .

NoogkrwnE

JJABOPATOPHOE 3AHATHE Ne 4: «p—3:1ementsl VI rpynnsi. Cepa». (4 yaca)
(a5t popmupoBanus komnerennuii OITK-2; OITK-8)

Bonpocsl 11 caMOCTOSATEIbHOM MOATOTOBKH:

1) OO6mias xapakTepucTHKa p-37eMeHTOB VI Tpymmel: 37meKTpOHHBIE (OPMYJIBI U 3JIEKTPOHHO-
CTPYKTYpHBIEC TUATPAMMBI aTOMOB, BO3MOYKHBIE CTETICHH OKHCIIEHHUS 1 BAJICHTHOCTh; 0COOCHHOCTH
kucnopoaa. Tumbl 00pa3yeMbIX HOHOB.

2) Kucnopoa. OKcuibl, HIEPOKCHIBI, CYTIEPOKCHUIBI.

3) Ceposomopon. Crpoenne mosekyiasl mo wmerony BC. Ilonyuenue. ®usnmyeckue CBOWCTBA.
CepoBonopoanas kucinoTa. CynbGuasl U THAPOCYIb(UIBI, PaCTBOPHUMOCTh B BOJIE, THAPOIIU3.



4)
5)

6)

7)

BoccranoBurtenbHble CBOICTBa cepoBofopoda W cyinbpuaoB. KauecTBeHHble peakuuu Ha
CEPOBOIOPO H PACTBOPUMBIC CYTb(MUIBI.

Kucnoponssie coelMHEHNs CEpBI.

Oxcun cepor (1V). Ilomyuenmne. ®Pusmueckue cpoiictBa. Cepuucras kuciorta. CyabpuTbl U
rUIpOCynbPUTHI, TUAPOJN3. OKHCIUTETHLHO-BOCCTAHOBUTEIbHBIE CBOICTBA COCAMHEHHH Cephl
(IV). KauectBennbie peakiuu Ha okcua cepsl (1V) u cyabpur—uoH.

Oxkcun cepsol (V). [Nonyuenue. PactBopenue B Boje. CepHast kucinota. OKUCIUTENIbHBIE CBOWCTBA
pa30aBIeHHONH ¥ KOHIICHTPUPOBAHHOW cepHOW Kuciotbl. CynbhaTsl M TUAPOCYIb(ATHI.
KauecTtBeHHas peakuus Ha Cylb(paT—HOH.

Tuocynesdarer. [Toyuenue. Peaknuu ¢ KUCIIOTaMHM B OKUCIHATEISIMU. KauecTBEHHBIC peakluy Ha
THOCYIb(hAT—HOH.

Jluteparypa:

1. OOmiast ¥ Heopranuyeckass xuMus. JlabopaTOpHBIN MPAKTHKYM: ydeOHOE MocoOue i By30B /
U. B. Pocun [u np.]; mox pemakuuenr W. B. Pocuna, JI. [I. Tomunoit. — MockBa: M3narenscTBo
Opaiit, 2024. — 477 c. — (Bwiciiee oOpazoBanue). — ISBN 978-5-534-17291-1. — Tekcr:
JNEKTPOHHBIA  // OO0pazoBaTenbHas miargopma  FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/535726 ctp. 420-444.

2. Huxutnaa, H. I'. OOmias u Heopranndeckass XUMHSL. XUMHS YJIEMEHTOB: yIeOHUK U TIPAKTHKYM

st By3oB/ H.T. Hukutuna, B. U. I'pebenpkoBa. — 2-¢ u3m., mepepad. m morm. — Mocksa:
NznatenserBo FOpaiit, 2024. — 304 c. — (Bwicmee o6pa3zoBanue). — ISBN 978-5-534-17998-9.
— Texker: onextponnbii // OOpa3oBarenpHast mnatdopma HOpaint [caiit]. — URL:

https://urait.ru/bcode/539443 ctp. 108-131.
3. AmekcanapoBa D.A. XuMHS HEMETAUIOB: YyY4eOHHK W MNPAKTUKyM IS BY30B /

3. A. AnekcanapoBa, U. U. CumopoBa. — 3-¢ u3a., uchp. u jmomn. — Mocksa: M3maTenbcTBO
Opaiit, 2024. — 358 c. — (Bpicmee oOpazoBanue). — ISBN 978-5-534-04422-5. — Tekcr:
ANIEKTPOHHBIN /l O6pazoBaTenpHas iaTdopma FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/537380 ctp. 181-233.
4. CyBopos, A. B. O06mas u Heoprannyeckas Xxumusi. Bonpocs! u 3agaun: ydyebHOe ocobOue s

By30B / A. B. CyBopoB, A. b. Hukonbckuii. — 2-¢ u3a., ucnp. u aomn. — MockBa: M3aarenbcTBo
Opaiit, 2024. — 308 c. — (Beicmiee ob6pazoBanue). — ISBN 978-5-534-07902-9. — Tekcr:
AIEKTPOHHBIN /l OO6pazoBarenbHas margopma Opaiit [caiiT]. — URL.:

https://urait.ru/bcode/540651 ctp. 254-257.

IIpumepHble 3a1aHUs AJI51 TUCHbMEHHON KOHTPOJbLHOM PadoThI:

Bapuanr Ne 1

1. CocraBbTe ypaBHEHUS NOJypeakUuil (METOIOM HOHHO-3JIEKTPOHHOTO OajlaHCa), Ha UX OCHOBE

JOMUIINTE MPOJAYKThI PEAKLIUU U pacCTaBbTe KOIPPUIIUEHTHI:

Na>SO3 + KMnO4 + HoSO4 — NaxSO4 + MnSO4 + ...

VYKaXuTe OKHCIUTENb U €r0 BOCCTAHOBJIEHHYIO ()OpPMY, BOCCTAHOBUTENb U €T0 OKUCIIEHHYIO
bopmy.

2. Ucnonp3ys NONSpU3ALMOHHBIE IPEJCTABICHUS, TEOPETHUYECKH OOOCHYHTE CIOCOOHOCTH
noHoB comu NaS k ruaponuzy. CocTaBbTe HOHHO-MOJIEKYJSIPHOE M MOJEKYISIpPHOE
YpaBHEHUSA THUIPOIM3a JTOM COMM, a TAaKXKE PAcCMOTPUTE TUAPOIU3 C IO3ULUN
NPOTOJIUTUYECKON TEOPUH KHUCIOT M OCHOBaHWH. Ykaxure 3HaueHue pH pactBopa NaxS
(pH>7, pH<7, pH=7). HazoBute mpoaykTsl ruaponau3sa no Homenknarype MFOITAK.

Bapuant Ne 2

1. CocraBbTeE YpaBHCHUA HOJIypeaKL[I/Iﬁ (MeTOI[OM HOHHO-3JICKTPOHHOT'O 6aﬂcha), Ha UX OCHOBC
JIOTIUIIUTE TIPOLYKTHI PEAKIIMU M PACCTaBbTE KOI(DPUIIUEHTBI:

Kl + KoCr207 + H2SO4— 12 + Cra(SO4)3 + ...

VKaXuTe OKHUCIUTEIb U €ro BOCCTAHOBJICHHYIO (I)OpMy, BOCCTAaHOBHUTCJIb U €0 OKUCIICHHYIO

opmy.


https://urait.ru/bcode/535726
https://urait.ru/bcode/539443
https://urait.ru/bcode/537380
https://urait.ru/bcode/540651

2. HazoButre xumuueckue coeauHeHuss no HomeHkiarype MWIOITAK (amanTupoBaHHBII
BapHMaHT); YKAKUTE, K KakoMy Kiaccy oHu otHocsatcs: SOz, H2SOs3, Ca(HSO3)2, Fex(S04)s,
FeOHSO4, (PbOH)2SO04, NiSO4[17H20, MnS, NazS,0s.

Hazosure nonst: S04, SO3%, HS", S,03%.
Bapuanr Ne 3

1. CocraBbTe ypaBHEHUS MOIypeakLUii (METOIOM HOHHO-3JIEKTPOHHOTr0 OanaHca), Ha UX OCHOBE
JOTUIINATE MTPOYKTHI PEAKIIMU U PACCTaBbTE KOIDDUIIMCHTHI:

Na>SO3 + KIO3 + H2SO4 — NaxSOs + 12+ ...

VYKaXUTe OKHCIUTEIh W €ro BOCCTAHOBJICHHYIO (DOpPMY, BOCCTAaHOBHTEIb U €T0 OKHCICHHYIO

dbopmy.

2. Vlcrionib3yst OJISIpU3ALIMOHHBIE TIPEACTABICHHUS, TCOPETHUECKH 000CHYHTE CIOCOOHOCTh HOHOB

comin K;SOs k rumpommsy. CocTaBbTe HOHHO-MOJICKYJISIPHOE M MOJIEKYISIPHOE YpaBHEHHS

TU/IPOJIN3a TOM COJM, a TAaKKE€ PACCMOTPHUTE THAPOJIN3 C MO3ULMHA MPOTOJIUTUYECKON TEOPUU

KHCIIOT W OCHOBaHMH. Ykaxute 3HaueHue pH pactBopa K>SOz (pH>7, pH<7, pH~7). HazoBute

MPOAYKTHI THIposin3a o HoMeHnkiarype MIOITAK.

Bapuant Ne 4

1. CocraBbTe ypaBHEHUS MOIypeaKLUi (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), Ha UX OCHOBE
JOTUIIINATE MMPOIYKTHI PEaKIINU U PacCTaBbTe KOIDDHUITMCHTHI:

H>S + KMnO4 + H2SO4 — S + MnSO4 + ...

VYKaXuTe OKHCIUTEIb U €ro BOCCTAaHOBJIEHHYIO (OpPMY, BOCCTAaHOBHUTENIb U €r0 OKHCIIEHHYIO

dhopmy.

2. Hammmurte (QopMmysibl XUMUYECKHX COCAWHEHHMH W WOHOB: okcup cepbl (1V), THocepHas
kucnota, cynbdar xpoma (II), cympdar rumpokcomapranmna (II), rumpocynbdum kamwus,
Cynb(puI THAPOKCOKANBLNSA, CyIbhur ammonwms, rumpocynbdur skemesa (ll), rexcarumpar
cynb(ara ammonus xxenesa (II), cynbdua-mnon, ruapocynbPuT-uoH, THOCYTH(HAT-UOH.

Bapuanrt Ne §

1. CocraBbTe ypaBHEHUS MOJypEaKIHi (METOJ0M HOHHO-3JIEKTPOHHOTO OajlaHca), Ha UX OCHOBE
JOTIHMIIUTE MPOIYKTHl PEAKIINH U paccTaBbTe KOIDDUIIUEHTHI:

H2S + KoCra07 + HaSOs — S + Cr(SO4)s + ...

VYKaxuTe OKHCIUTEIb U €ro BOCCTAaHOBJIEHHYIO (OpMY, BOCCTAHOBUTEIb M €0 OKHCICHHYIO

dhopmy.

2. Vcnonw3ys MOJIAPU3ALMOHHBIE TMPEICTABICHUS, TEOPETUYECKH OOOCHYHTE CIIOCOOHOCTD
noHoB coiu K2S k rugponuzy. CoctaBbTe HOHHO-MOJIEKYISIPHOE U MOJIEKYJISIPHOE ypaBHEHUS
TUIPOJIN3A 3TOM COJIH, a TAKXKE PACCMOTPUTE TUIPOJIH3 C MO3UIUI TPOTOTUTHYECKON TeopUn
KHCJIOT U OCHOBaHUHU. Ykaxute 3HaueHue pH pactsopa KHS (pH>7, pH<7, pH=7). Ha3zoBure
MpOAYKTHI ruaposan3a no Homenkinarype MIOITAK.

QKCHEPUMEHTAJIDBHASA YACT b (OIIBITHI)

BoccranoBUTENIBHBIE CBOMCTBA CEPOBOIOPOAA.

[TosmydeHue u cBOMCTBa CyIb(QUIOB METAILJIOB.

I'uaponus cynbduos.

OxucnuTenbHble U BOCCTAHOBUTEIbHbBIE CBOMCTBA OKcHia cephl (IV) 1 cepHUCTON KUCTOTHI.
Peakuus va H2SO3 u ee conn.

CBolicTBa CEPHOM KUCIIOTHI.

Peakiuu Ha HoH SO4%.

NoogokrwdPE

JIABOPATOPHOE 3AHATHE Ne 5: «p—37eMenTsl V rpynnbl. A301m». (4 yaca)
(n1s1 popmupoBanus komnerenuunii OITK-2; OIIK-8)

Bomnpocsl 1i1st caMOCTOSATEJIbHOM OATOTOBKH:



=

No v,
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11.

OO6mas xapakrepuctuka p-3nemMeHToB V rpynnsl (nojoxxenue B [IC 3meMeHTOB, 3JEKTPOHHBIC
(GopMyIIbI M BIIEKTPOHHO-CTPYKTYPHBIC TUArpaMMBbl BAJICHTHBIX CJIOEB aTOMOB W JJIEMEHTAPHBIX
HMOHOB, BO3MOHBIC U MPOSIBISIEMbIE CTETICHU OKUCIICHHUS).

Crpoenue Mmonekynabl azora no wmeroay BC. 3aBucMMOCTh XHMHYECKMX CBOMCTB a30Ta OT
CTPOEHUS MOJIEKYJIBI.

Ammuak. [lomydenne B mabopatopudl U B MPOMBINUICHHOCTH. CTpOSHHE MOJIEKYJIBI aMMHAaKa,
CIIOCOOHOCTH 00Pa30BHIBATH BOJIOPOIHYIO CBS3h U €€ BIUSHUE HA PACTBOPUMOCTb.

dusznueckue M XUMHUYECKHE CBOMCTBA aMMHaka (KHUCIOTHO-OCHOBHBIE CBOMCTBA C MO3UIIMUMA
TEOPUH DBJEKTPOJUTUYECKON JUCCOIMALIMM, MPOTOJUTHYECKOM TEOPUU KHUCIOT M OCHOBAHMIA,
AIIEKTPOHHO-JIOHOPHBIE CBOMCTBA; OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC CBOMCTBA).

I'mpponus cosielr aMMOHHS.

KadecTtBeHHbIe peakiii Ha aMMHUaK U HOH aMMOHWUSI.

Azotucras kucinora. Hutputel. CrtpoeHue HHUTPUT-WOHA. PacTBOPUMOCTH HHUTPUTOB M UX
ruapoan3. OKUCIUTETFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA HUTPUTOB.

AzoTHas kuciora CTpoeHue MoJeKyibl a30THOM kucnoThl 1o Mmeroay BC. Hutpartsl.

Hurpat-uosn, crpoenue, cmocoOHOCTh K TUAPOIN3y. PacTBOPUMOCTH HUTPATOB.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIE CBOMCTBA a30THOM KHUCIJIOTHI PA3IMYHBIX KOHIIGHTPAIIUN U €
COJIEH.

KadecTtBeHHbIC peakiiy Ha HUTPUT- U HUTPAT-UOHBI.

JluTeparypa:

1. OO6miast u Heopranuyeckass xuMus. JlabopaTOPHBIN MPAKTHKYM: ydeOHOE MocoOue it By30B /
W. B. Pocun [u ap.]; mox penakuueit 1. B. Pocuna, JI. JI. Tomunoi. — Mocksa: M3natenscTBo
Opaiit, 2024. — 477 c. — (Bpicmee oOpazoBanue). — ISBN 978-5-534-17291-1. — Tekcr:
ANEKTPOHHBIA  // OO6pazoBaTenbpHas margopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/535726 ctp. 391-395; 407-411.

2. Huxutuna, H. I'. OGmias u HeopraHudeckas XuMus. XUMHS JIEMEHTOB: YUYCOHUK U MTPAKTUKYM

st By3oB/ H.T'. Hukutuna, B. U. I'peGenbkoBa. — 2-¢ m3z., mepepad. u mgom. — Mockaa:
M3narensctBO IOpaiit, 2024. — 304 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-17998-9.
— Tekcr: onekrponnbii // OOpazoBarenvHas tiatrgopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/539443 ctp. 86-95.
3. AnekcanapoBa D.A. XuMHS HEMETAUIOB: YyY4COHHK W NPAKTUKyM IS BY30B /

. A. AnekcanapoBa, U. U. CumopoBa. — 3-¢ u3m., uchp. u jpon. — MockBa: HM3naTenbcTBO
Opaiit, 2024. — 358 c. — (Bpicmee oOpazoBanue). — ISBN 978-5-534-04422-5. — Tekcr:
3IEKTPOHHBIN /l ObpazoBarenbHas mwiatopma FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/537380 ctp. 115-148.

4. CyBopos, A. B. OOmiast u Heoprannueckas xumus. Borpocsl u 3agaun: yueOHoe nocobue ass
By30B / A. B. CyBopoB, A. b. Hukonbckuii. — 2-e uzn., uctp. u gon. — Mocksa: M3aareiascTBo
Opaiit, 2024. — 308 c. — (Boicuiee ob6paszoBanue). — ISBN 978-5-534-07902-9. — Texkcr:
NeKTpoHHBIH  //  OOpazoBarenbHas  muargopma  FOpaiiT [caiiT]. — URL:
https://urait.ru/bcode/540651 ctp. 257-262.

IIpumepHbIe 3aaHNs VI NTHCbMEHHON KOHTPOJIBHOM padoThI:

Bapuant Ne 1

CocTaBbTe ypaBHEHHs MOIYpeaKIHii (METOJAOM HOHHO-DIEKTPOHHOTO OanaHca), Ha HX
OCHOBE JIOTUIINTE MPOIYKTHI peaKIUU U paccTaBbTe KOADPUITUEHTHI:
a) KNO2 + KMnOs + H2SO4 — KNO3z + MnSOg4 + ...
0) Bi(NOz3)3 + SnCl, + NaOH — Bi + NaSnOs + ...

OO6bsicHUTE pasiuyue BaneHTHBIX yrinoB B NBrs ([1107,5°) u PBrs ([190°. CocraBbre
ANIEKTPOHHO-CTPYKTYPHYIO AMarpaMmy MoJekyiasl PBri. M3o0pa3ute mnepekpblBaHHE aTOMHBIX


https://urait.ru/bcode/535726
https://urait.ru/bcode/539443
https://urait.ru/bcode/537380
https://urait.ru/bcode/540651

opbutanel, oOpa3ylOIIMX CBSA3M B OTOH MOJEKyle. YKaXHUTe THII CBS3€H IO XapakTepy
MEPEeKPBIBAHUS aTOMHBIX OpOuTaseit 1 GopMy MOJICKYIIHI.

Hazosute KC Ka[Fe(CN)s], ykakuTe €ro cOCTaBHbIC YacTH, HAIMMUIIUTE YpPaBHCHHUS
MEePBUYHON ¥ BTOPUYHOM TUCCOIMALINH, BEIPOKEHUE I 001Iel KOHCTaHThl HECTOMKOCTH.

Bapuant Ne 2

CocraBpTe ypaBHEHHUS TOJypeakiui (METOJOM HOHHO-IJIEKTPOHHOTO OajaHca), Ha MX OCHOBE
JOTUIINTE MPOAYKTHI PEAKIIUU M paccTaBbTe KOIDPUIHMESHTHI:

a) KNO2 + KoCr207 + HaSOs — KNO3z + Cra(SOa)3 + ...

0) Bi(NO3)s + SnCl> + NaOH — Bi + NaxSnOs + ...

Hcnonp3ys MOspu3aliiOHHbIE MTPEICTABICHHS, TEOPETHUECKH 000CHYIHTE CITOCOOHOCTh HOHOB COJIU
K3POs x runponmsy. CoctaBbTe HOHHO-MOJIEKYIIPHOE U MOJIEKYJISIPHOE YPaBHEHUS THIPOJIN3a dTON
COJIM, a TAKXKE€ PACCMOTPUTE THUAPOJIA3 € MO3UIUN MPOTOJIUTHYECKON TEOPUH KUCIOT U OCHOBAHUM.
VYxaxwute 3aauenne pH pactBopa K3sPO4 (pH>7, pH<7, pH=X7).

O6wsacHuTe pasnuune BadeHTHHIX yriaoB B NHs (11107,5%) u AsHs (090%). CocTaBbTe 2MeKTpOHHO-
CTPYKTYpHYIO nuarpammy Mojekyinbl AsH3z. M300pasute mnepekpbiBaHHE aTOMHBIX OpOUTANICH,
00pa3yIomHMX CBS3M B ATOH MOJIEKyJe. YKaKUTE TUI CBSA3EH IO XapakTepy IMEepPeKphIBAaHUS aTOMHBIX
opOuTaneit u GopMy MOJIEKYJIBI.

Bapuanr Ne 3

CocraBbTe ypaBHEHHS MOJypeaknuii (METOJAOM HOHHO-IJIEKTPOHHOTO OajlaHca), Ha MX OCHOBE
JOTHIITUTE MPOTYKTHI PEAKITUH M PACCTaBhTE KOIDDUIIUEHTHI:
a) Mg + HNO3(xoun) — Mg(NO3)2 + NOT+ ...
0) Bi(NO3)s + SnCl> + NaOH — Bi + NaxSnOs + ...
Hcnonb3ys nonsipu3aliiOHHbIE PEICTABICHUS, TEOPETUYECKH 000CHYHTE CITIOCOOHOCTH HOHOB COJIN
NasPOs x rugponuszy. CocTaBbT€ MOHHO-MOJIEKYJISIPHOE M MOJIEKYISIPHOE YpaBHEHMsI T'HMAPOJIU3a
ATOM COJM, a TaKXE€ PACCMOTPUTE THUIPOJIM3 C MO3UIUNA MPOTOIUTHYECKON TEOPUHM KHUCIOT H
ocHoBaHui. Ykaxute 3HaueHue pH pacrsopa NasPOs (pH>7, pH<7, pH=7).
O6bsicHuTE pasnuune BaneHTHHIX yrnoB B NHs ((1107,5%) u AsH3 (1190%). CocraBbTe 31MEeKTpOHHO-
CTpyKTypHYyI0 auarpammy wmoJiekynsl NHiz. M300pa3zute mnepekpblBaHHE AaTOMHBIX OpOHTaseH,
00pa3yoIuX CBA3U B 3TOM MOJIEKyse. YKaKHUTE TUIl CBSI3ed M0 XapakTepy NepeKpbIBaHUS aTOMHbIX
opOuTasneit u GopMy MOJICKYJIbI.

Bapuant Ne 4

CocraBbTe YpaBHECHHS TMOJypeakuuil (METOJOM HOHHO-3JIEKTPOHHOTO OajaHca), Ha MX OCHOBE
JOTIHIITMTE MPOAYKTHI PEAKIIUU U PACCTABbTE KOIDPHUIINCHTBHI:

a) PHz + KMnOs + HCl — H3PO4+ MnCl; +...

0) Bi(NO3)z + SnCl> + NaOH — Bi + NaxSnOs + ...

Hcrosnb3ys MOSpU3alliOHHbIC TPEICTABICHUS, TEOPETUIECKH 000CHYITE CITIOCOOHOCTh HOHOB COJIH
NaNO: k ruaponusy. CocTaBbTe HOHHO-MOJICKYIIIPHOE U MOJICKYJIIPHOE YPaBHEHUSI THIPOJIN3a ITOM
COJIH, & TAKKE PACCMOTPUTE THIAPOJIH3 C MO3UIMH MPOTOJMTHYCCKONW TEOPHUH KUCIOT W OCHOBAHHUH.
VYxaxure 3nauenue pH pacrsopa NaNO: (pH>7, pH<7, pH=7).

O6bscHuTe pasauune BateHTHHIX yriaos B NCls (11107,5°%) u AsCls (1190°). CocTaBbTe 25eKTpOHHO-
cTpykrypHyro muarpammy Mmousiekynbl NCls. M3o0pasute nepekpblBaHHE aTOMHBIX OpOUTaseH,
00pa3yroIIHX CBSI3H B 3TON MOJIEKYNle. YKaXUTE TUI CBSI3EH MO XapakTepy MepeKpbIBaHUSI aTOMHBIX
opOuranei 1 GopMy MOJIEKYIIBI.

Bapuanr Ne 5

CocraBbTe YpaBHCHUA HOJ‘IypeaKL[I/Iﬁ (MCTOI[OM HOHHO-3JICKTPOHHOT'O 6aﬂcha), Ha HUX OCHOBC
JIOTIMIIUTE TIPOLYKTHI PEAKIIMU U PACCTaBbTE KOA(DPUIIMEHTHI:

a) NaNOs + Cu + H2SO4 — NO27 + CuSO4 + ...

0) Bi(NO3)s + SnCl> + NaOH — Bi + Na2SnOs + ...



2. O6wsacuuTe pasauune BaneHTHBIX yriaos B NCls (=107,5°%) u AsCls (=90°). CocraBbTe 31eKTpOHHO-
CTPYKTYpHYIO auarpammy Mouiekyibl ASCls. M300pasure mepekpeiBaHHE aTOMHBIX OpOHTAlIEH,
00pa3syroIMX CBSI3U B 9TOM MOJIEKyJe. YKaXKHUTE THII CBA3CH 110 XapaKTepy IMePEeKPhIBAHMs aTOMHBIX
opOuTaneit u GopmMy MOJICKYIIBI.

HazoBure coenunenus no Homenkiarype MIOITAK (agantupoBaHHBIN BapHaHT); YKaXXUTE, K KAKOMY

knaccy ouu otHocstes: KH2POy4; BIONO3; Hg(NO3)2-2H20; NH4CaPOs; Fe(NO3)s; Bi(OH)2NOs;
As20s; H3ASOs4.

QKCHEPUMEHTAJUBHASA YA CTb (OIILITHI)

1. IlomyyeHue u cBOMCTBA OKCUIOB a30Ta.
2. Ilomydenue aMMuaxa.

3. CroiicTBa amMmmMHaKa.

4. O6pa3oBaHNe aMMHUAYHBIX KOMILJIEKCOB.

5. Peakiys Ha MOH aMMOHHUSL.

6. Bo3ronka xyiopuaa aMMOHHUSI.

7. IlonyueHue u cBOWCTBA a30THUCTOM KUCIIOTHI.

8. OKHMCIUTEN HO-BOCCTAHOBUTEIIBHBIE CBOMCTBA HUTPUTOB.
9. CoiicTBa a30THOW KHCIIOTHI.

10. PaznoxeHne HUTPATOB IPU HATPEBAHHH.

JJABOPATOPHOE 3AHATHUE Ne 6: «p—-aaementsl V rpynnbl. ®ocdop». (4 yaca)
(st popmupoBanusi komnerenuuii OIIK-2; OIIK-8)

Bonpocsl 11st caMOCTOSTEIbHOM MOATOTOBKH:

1.

2.
3.

o s

Coemunenus ¢ocdopa (V). DochopHbie KUCTOTH (MeTa-, OpTO- U audochHopHasT KUCIOTHI),

cosi pocdopHbIX KHCIOT. PacTBOpuMOCTh OpTOodochaToB B BOE, THAPOIIH3.

KaugecTtBenHnsie peakiyy Ha aHHOHBI (HOCHOPHBIX KUCTIOT.

Oxcunpl u rugpokcuapl Meimbsika (I u V), cypemer (Il u V), Bucmyra (Il u V). Ux

KHCIIOTHO-OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBONCTBA.

Ocob6ennoctu ruapoiu3sa coseii cypbMal (1) 1 Bucmyta (111).

KadecTBeHHBIE peakIlii Ha apCCHUT- U apceHaT-nOHbI, Ha HOHBI CypbMbI (111) 1 BucmyTa (I11).
JluTeparypa:
1. O6miast u Heopranuyeckas XxuMus. JIabopaTOPHBIN MPAKTHKYM: ydeOHOE 1mocoOue s By30B /
U. B. Pocun [u ap.]; non pemakuueit M. B. Pocuna, JI. [I. Tomunoi. — MockBa: M3naTenbCcTBO
Opaiit, 2024. — 477 c. — (Bsiciiee oOpazoBanue). — ISBN 978-5-534-17291-1. — Texkcr:
3IEKTPOHHBIN / Ob6pazoBatenbHast wiarpopma  FOpaiit [caiiT]. — URL:

https://urait.ru/bcode/535726 ctp. 411-419.

2. Huxutuna, H.I'. OOmass u Heopranuyeckas XuUMHS. XHUMHSA DJIEMEHTOB: Y4YeOHUK U
npaktukym ans By3oB/ H. I'. Hukutuna, B. U. I'pebenbkoBa. — 2-¢ u3g., mepepad. U J0M. —
Mocksa: M3narensctBo FOpaiit, 2024. — 304 c. — (Bsicuiee o6pazoBanue). — ISBN 978-5-534-
17998-9. — Texkct: anexkrponHblii // OOpa3oBarenpHas miuatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/539443 crp. 95-104.

3. AnekcanapoBa D.A. XuMHS HEMETAIOB: YYeOHHK ¥ TMPAaKTHKyM JJIsi  BY30B /

3. A. Anekcanaposa, W. . CugopoBa. — 3-e m3a., uchp. u gomn. — Mocksa: M3gareiabcTBo
FOpaiit, 2024. — 358 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-04422-5. — Tekcr:
AIEKTPOHHBIN /l ObpazoBatenbHas mwiardopma FOpaiirt [caiiT]. —

URL: https://urait.ru/bcode/537380 ctp. 148-1609.

4. Cracp, H. ®@. CnpaBouHHK 110 00II€H 1 HEOpraHMYeCKO XUMUU: yueOHOe Tocodue ist By30B /
H. ®. Crace. — 4-e¢ u3n. — MockBa: WznmatenbctBo IOpaiit, 2024. — 92 c. — (Bsicmee
oOpaszoBanue). — ISBN 978-5-534-00904-0. — Texkct: anekrponHblii // OOpa3oBaTenbHas
iatopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537212 ctp. 29-31.
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KCHEPUMEHTAJBHASA YA CTb (OIIBITHhI)
Peakuust Ha hocdat noH.

Conu oprodochopHOI KHCTOTHI.

[Tosryuenne OCHOBaHUM U UCCIIETOBAHUE UX CBOWCTB.
AmdoTepHbIe THIPOKCUIBI.

[Tony4yenue coiiel U UX CBOMCTBA.

SR

JIABOPATOPHOE 3AHATHUE Ne 7: «p-31ements! 1V rpynnsl. Yriaepoa. Kpemuuin». (4 yaca)
(nas1 popmupoBanusi komnerenuuii OIIK-2; OIIK-8)

Bomnpocs! 111 caMocTOATEIbHOM MOATOTOBKH:

1. OcobGeHHOCTh CTPOCHMS aTOMa yriepoia. YTIIepoa, Kak OCHOBA OPTaHUYECKUX COEIMHEHUM.

2. Amnotporus yriaepona. Uro Takoe akTuBHpoBaHHBIN yronb? [lonsrue 06 axcopOuum.

10. Oxcup yraepona (IV). Ctpoenue Mosekyinbl, GU3NUECKUe U XUMUYECKUE CBOMCTBA.

11. VronpHas KUCJIOTa U €€ COJIu: KapOOHATHI, THAPOKAPOOHATHI, PaCTBOPUMOCTH B BOJE, THIPOJIU3,
TEPMHUUYECKOE PA3JIOKEHHUE.

12. KayecTBeHHble peakiinu Ha okcuJ yriuepoaa (1V), kapbonat- u ruipokapOOHaT-UOHBI.

13. Oxcun kpemums (IV). KpemHueBble KHCIOTHI (OpTO-, MeTa- MeTaJuKpeMHHeBas). CHIMKarels.
CunmkaThl: pacCTBOPUMOCTD B BOJIe, THApoJin3. CTEKIIO U ero BhlleIauyriBaHue.

14. KauecTBeHHas peaklys Ha CHJIMKAT-HOH.

Jluteparypa:

1. OO6miast u Heopranuyeckas xuMus. JlabopaTOpHBIN MPAaKTHKyM: ydeOHOE 1mocoOue it By30B /
N. B. Pocun [u ap.]; non pemakuueit M. B. Pocuna, JI. [I. Tomunoi. — MockBa: M3naTenbcTBO
Opaiit, 2024. — 477 c. — (Bpicmee oOpazoBanue). — ISBN 978-5-534-17291-1. — Tekcr:
ANEKTPOHHBIA  // OO6pazoBaTenbpHas margopma FOpaiit [caitT]. — URL:
https://urait.ru/bcode/535726 crp. 368-371; 380-384.

2. Huxutuna, H. I'. OOGmias u HeopraHudeckas XuMus. XUMHS JIEMEHTOB: YUYCOHUK U MTPAKTUKYM

st By3oB/ H.I'. Hukutuna, B. U. I'peGenbkoBa. — 2-¢ m37., mepepad. u mom. — Mockaa:
M3narensctBO IOpaiit, 2024. — 304 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-17998-9.
— Tekcr: omekrponnbli //  OOpazoBarenbHas tiatrgopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/539443 ctp. 59-72.
3. AuekcanapoBa J.A. XuMmHs HEMETaUIOB: Y4eOHMK ¥ HPAaKTUKyM Uil BY30B /

. A. AnekcanapoBa, U. U. CumopoBa. — 3-¢ u3a., uchp. W jon. — MockBa: M3naTenbcTBO
Opaiit, 2024. — 358 c. — (Bwiciiee oOpazoBanue). — ISBN 978-5-534-04422-5. — Texkcr:
3JEKTPOHHBIN /! O6pazoBatenbHas mwiardopma FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/537380 ctp. 74-103.

4. Cwmapeirus, C. H. Heoprannueckass xumusi. [IpakTukyMm: y4deOHO-pakTHyeckoe mocodue /
C. H. Cmapsirun, H. JI. barnasen, U. B. JlaiinakoBa. — Mocksa: U3narensctBo FOpaiit, 2022. —
414 c. — (bakanaBp. Axagemuueckuir kypc). — ISBN 978-5-9916-2736-8. — Tekcr:
NeKTpoHHBIH  //  OOpa3oBarenbHas wiatpopma  HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/509103 ctp. 295-313.

IIpumepHbIe 3a1aHNs VI NHCbMEHHON KOHTPOJIBHOI padoThI:

Bapuant Ne 1
OnumuTe KayecTBEHHbIE peakIMM Ha KapOoHaT- U THApoKapOOHAT- MOHBL. Hamummre ypaBHEHHS
COOTBETCTBYIOIIUX PEAKIUH. YKaXUTE aHATUTUYECKUH P PEKT.
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Bapuant Ne 2

OxapakTepu3ydTe yIriepoJ, HUCXOAd U3 MOJIOKEHUS B IEPUOJUYECKOH CUCTEME DJIEMEHTOB:
ANEKTPOHHAst (opMyaa M 3IEKTPOHHO-CTPYKTYpHAsl JuarpamMMa, OCOOCHHOCTH aToMa YIiepoja,
BO3MOYHbIE CTETIEHU OKUCIJICHUS.

Bapuant Ne 3

CocraBbTe IIEKTPOHHO-CTPYKTYPHYIO IUarpaMMy MoJiekyibl okcuaa yraepona (1V). Ykaxkure tum
ruOpuan3aii aTOMHBIX opOuTaneil yrinepoaa (BaneHTHbIH yros 180°) m reomerpuueckyro Gpopmy
Moekyibl. CkoJibko [1- u [J-cBsizeit 00pa3yeT aToM yriiepoja B 3TOU MOJIEKyJie?

Bapuant Ne 4
Jonwumure ypaBuenue peakiun  FeClz + Na,COz + H:O — ...,
YUYHUTBIBASI, UTO THAPOJIH3 IPOTEKAET 0 KOHIIA.

Bapuanr Ne §

CocraBbTe DJEKTPOHHO-CTPYKTYPHYIO auarpamMmy Mojekynsl AlFs, ykaxure TUn ruOpuau3anyun
aTOMHBIX OpOHTaneil, ecau BaneHTHBIH yron coctasiser 120°. Kakyro dopmy mmeer moexymna?
N300pa3uTte nepekpbiBaHre aTOMHBIX OpOHUTaelt amoMUHuA U (Topa.

Bapuanrt Ne 6

Hammmmre ypaBHeHUs peakunid, Ipy NOMOIIY KOTOPBIX MOKHO OCYILIECTBUTH IIPEBPALLCHUS:
NaHCOz — CO; — CaCOz — Ca(HCO:s)2

Ha3oBute coennHeHus yriepoja, ydacTBYIOIIHME B IpeBpallleHHsX, 1o HomeHkiatype MIOITAK
(amanTHpOBaHHBIN BapUaHT).

DQKCHEPUMEHTAJIBHASA YACT b (OIIBITHI)
AncopOroHHas CrmocoOHOCTh APEBECHOTO YIS,
BoccranoBuTenbHbIE CBOKMCTBA YIJIS.

[Tonydyenue u cBoiicTBa okcuaa yriaepoaa (IV).
CBolicTBa COJIE YroJibHON KUCIIOTHI.
Onpenenenre ruipokapOOHATOB B BOJIE
[Tosnydenne KpeMHUEBOM KUCIIOTHI.

I'maponn3 coseil KpeMHUEBOUM KHUCTOTHI.
[Tonyuenue MaopacTBOPUMBIX CUITMKATOB.

ONoGaRwWNE

JJABOPATOPHOE 3AHATHE Ne 8: «p- 3;1ementsI IV rpynnsi. OsnoBo. CBuHem». (4 yaca)
(n1s1 popmupoBanusi komnerenuuii OIIK-2; OIIK-8)

Bonpocs! 111 caMocTOSITEIbHOI MOAT0TOBKH:
Kak u3MmeHsitorcs CBONCTBA OKCUIOB M THAPOKCUAOB B IPYIIIE T'eépMaHHiA, 0JIOBO, CBUHEIL?
Coemunenus onoa (I u IV) u cBurma (I u 1V), okcuapl, ruapokcHubl (KUCIOTHO-OCHOBHBIC
CBONCTBA).
KauecTBeHHbIE peakiliy Ha MOHBI SN>* u Ph?*,
Ha xakux cBoiicTBax OCHOBAaHO MPUMEHEHHE CBHHILIA U 0JIOBA B TEXHUKE?
Ha3zoBute pacnpocTpaHeHHbIE CIUIaBbl CBUHIIA U 0JI0BA M YKa)XKUTE UX IIPUMEHEHHE.
Kaxkoe BerectBo Oymet 6osiee cuiibHO ruaposn3oBathest — SNClo wiu SnCls? MoTuBHpYIiTE OTBET.
Jlureparypa:
1. O6mas u HeopraHuyeckas Xumus. JlabopaTopHBI MpakTHKyM: ydeOHOe mocoOue i By30B /
W. B. Pocun [m gap.]; nmon penakumenn W. B. Pocuna, JI. [I. Tomunoi. — Mocksa: M3natenscTBo
Opaiit, 2024. — 477 c. — (Boicuiee oOpazoBanue). — ISBN 978-5-534-17291-1. — Tekcr:
anekTpoHHbIN // Obpa3zoBatenbHas wiargopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/535726
ctp. 371-378; 384-391.
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2. Hukutuna, H. I'. OOmmias u HeopraHuveckast XuMusl. XUMHUS 3JIEMEHTOB: YIeOHUK M MPAKTUKYM ISt
By3oB / H. I'. Hukutuna, B. W. ['pebenpkoBa. — 2-e u3., nepepad. u pomn. — Mocksa: M31aTenseTBo

Opaiit, 2024. — 304 c. — (Boicumiee oOpa3oBanue). — ISBN 978-5-534-17998-9. — Tekcr:
anekTpoHHbIN // OOpa3zoBaTenbHast miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/539443
cTp. 72-83.

3. OOmas wu HeopraHwdeckas xumus: ydeOHoe mocoome/ B. B. Jlenucos, B. M. TanaHos,
N. A. lenucosa, T. 1. IpoBoBo3oBa ; nox pen. B. B. Jlenucosa, B. M. Tananosa. — Pocros-na-JloHy:
®enukc, 2013. — 576 c.: uin., cxem., Tabi. — (Beicuiee o6pa3oBanue). — Pexum goctyna: 1mo moAmnucke.
— URL.: https://biblioclub.ru/index.php?page=book&id=271598 ctp. 416-428.

HpI/IMeprle 3aJaHus JJis1 MHChbMEHHOI KOHTpOJIbHOﬁ paﬁoTM:

Bapuanr Ne 1
Kak moxHO mnomyuuts rtugpokcun osioBa (II) B maGopatopumn? Vikaxwure, KakuMu
CBOMcTBaMU OH OOJIaJaeT C TOYKU 3PEHUS TEOPHM DIIEKTPOJIUTHUYECKON IUCCOLMALIUU.
OTBeT NOATBEPIUTE YPABHEHUSIMU PEAKLIUM.

Bapuanrt Ne 2
Kak wmoxno mnonmyunts rtunapokcun cBuHua (II) B maGopatopun? VYkaxute, KakKuMu
CBOMCTBaMH OH 00JIa7a€T C TOUKH 3PEHUS] TEOPHH AIIEKTPOJIMTHUECKON aucconuanuu. OTBer
MOATBEPJUTE YPABHEHUSIMHU PEaKIUil.

Bapuanr Ne 3
Kax moxH0 momyuuts ruapokcus oyosa (1) B mabopatopun? Ykaxure, KAKUMH CBOMCTBAMU
OH 00JIaJIaeT C TOUYKHU 3pEHUS] TEOPUH AIIEKTPOJIUTHUECKOHN quccormanui. OTBET MOATBEPIUTE
YPAaBHEHUSIMH PEAKIIHM.

Bapuanrt Ne 4
CocTaBbTe BIIEKTPOHHO-CTPYKTYpHYIO auarpammy Mojekyiabl  SnCly.  Vkakute tHI
rudbpuau3ali aTOMHBIX oOpOuTaneil oyioBa B AITOM MOJIEKyJe, €CIIM BaJIGHTHBIA yroll
cocraister ~120°. M306pa3uTte nepekphlBaHUE aTOMHBIX OpOHTANCi. YKaXKUTe THIT CBA3EH 110
XapakTepy nepeKpbIBaHus aTOMHBIX opOuTanei. Kakyio ¢dopmy nmeer mosekyna?
Bapuanrt Ne §
Kak moxxno momyunth ruapokcun ceuHia (II) B maboparopun? Ykaxute, KaKHMH CBOHCTBAMH
OH 00J1a1aeT C TOYKU 3PEHHS] TEOPUU IIEKTPOJUTHUECKOU muccoruanuu. OTBET MOATBEPAUTE
YPaBHEHUSIMHU PEaKIHil.

QKCHEPUMEHTAJDBHASA YACT b (OIIBITHI)

NoogokrwdPE

BzanMmopelicTBue 0JI0Ba ¢ KMCIIOTaMH.
BzanMmopelicTBue 0JI0Ba CO IIEJI0YaMH.
[Tomyuenue u cBoiictBa ruapokcuaa omnosa (II).
KauectBenHas peakuus Ha HOH Pb?".
BzauMoaelicTBue CBUHIIA C KUCIOTaMH.
[Tomyuenue u coiictBa ruapokcuaa ceunma (II).
OO6HapyxeHHe HOHOB CBUHIIA B PaCTBOpE.

JJABOPATOPHOE 3AHATHUE Ne 9: «p—oaements III rpynnel. Bop». (4 yaca)
(n1s popmupoBanusi komnerenuuii OIIK-2; OIIK-8)

Bonpocsl 11st caMOCTOATEIbHOM MOATOTOBKH:

1. Obmas xapaktepuctuka p-—siemeHToB III Tpynmbl (mMonoxkeHHe B MEPHOIUYECKONH CHUCTEME,
ANEKTPOHHBIE (POPMYIIBI aTOMOB, BO3MOJKHBIE CTETICHU OKUCJICHHS, BAJICHTHOCTb). DJIEKTPOHHAS
JIePUIMTHOCTD U €€ BIIMSHUE Ha CBOMCTBA DJIEMEHTOB.

2. bop. [IpocToe BemecTBO U €ro XUMHYECKasi aKTUBHOCTb.


https://urait.ru/bcode/539443
https://biblioclub.ru/index.php?page=book&id=271598

3. Oxcun Oopa, GopHas Kuciora (TMOJIydyeHHe, CBOICTBA), KauyeCTBEHHAs peakUusi Ha OOPHYIO

KHCIIOTY.

4. Cosn OGopHOM KHUCIOTHI (MeTabopartsl, TeTpaboparsl). ['maponu3 terpabopara Harpus (Oypbl).
[Tepunsr.

5. bopunel. Coemunenuss 6opa ¢ BomopoaoM. OCOOEHHOCTH CTEPEOXMMHHM W TIPUPOJA CBSI3EH.
I'uGpuam3anus.

6. Tamorenuabl 60pa WX TUAPOJIN3 U KOMIUIEKCOOOpa3oBanue. TerpodTopoboparsl.

Jluteparypa:
1. OOmass u HeopraHuyeckas XuMmus. JIaOOpaTOpHBIN MPaKTHKyM: ydeOHOe mocoOue s BY30B /
W. B. Pocun [u gap.]; nmon penakuueit UW. B. Pocuna, JI. . Tomunoi. — MockBa: UW3natensctBo
IOpaiit, 2024. — 477 c. — (Bpicmiee oOpa3oBanme). — ISBN 978-5-534-17291-1. — Tekcr:
anexTpoHHbId // Obpa3zoBatenbHas wiardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/535726
ctp. 355-358; 362-365.
2. AnekcannpoBa D.A. XUMHUS HEMETAIUIOB: YIeOHUK U MPAKTUKYM JUI BYy30B / O. A. AJIeKCaHIpOBa,
N. U. CunopoBa. — 3-e¢ m3n., ucnp. u gon. — Mocksa: UznmarensctBo HOpaiit, 2024. — 358 ¢. —
(Bricmiee o6pazoBanune). — ISBN 978-5-534-04422-5. — Tekcr: anexkrponHsiid // OOpa3oBarenbHas
mwiargopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/537380 ctp. 65-74.
3. Hukutuna, H. I'. OOmiast u Heopranuueckass XUMus. XUMUS 3JIEMEHTOB: YI€OHHUK U TPAKTUKYM JIJIS
By30B / H. I'. Hukutnna, B. U. I'pebenbkoBa. — 2-¢ m3., nepepad. u gorn. — Mocksa: M3naTenscTBo
IOpaiit, 2024. — 304 c. — (Beicmee oOpa3oBanme). — ISBN 978-5-534-17998-9. — Tekcr:
anekTpoHHbIH // Ob6pazoBatensHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/539443
cTp. 42-47.
4, OOmass w HeopraHuyeckas xuMus: ydeOHoe mocobue/ B. B. lenuco, B. M. TamaHos,
N. A. Jlenucona, T. 1. [IpoBoBo3oBa ; noxa pen. B. B. [lenucosa, B. M. Tananosa. — Pocros-Ha-JloHy:
®enukc, 2013. — 576 c.: un., cxem., Tabin. — (Bricee o6pa3oBanue). — Pexum goctyna: 1mo moAmnucKe.
— URL: https://biblioclub.ru/index.php?page=book&id=271598 ctp. 407-416.
5. Cwmapeirun, C.H. Heoprannyeckas xumus. IIpakTukym: y4eOHO-IpaKTHYeCcKoe mocooOwue /
C. H. Cmapsirun, H. JI. barnaseu, W. B. [aiinakoBa. — MockBa: M3znarensctBo IOpaiit, 2022. —
414 c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-2736-8. — Tekct: 25eKTpOHHBIH //
OopazosarenbHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/509103 ctp. 277-285.

QKCHEPUMEHTAJIDBHASA YACT b (OIIBITHI)

1. IomyyeHue opTOOOPHOI KHUCIOTHI.

2. CBoiicTBa OpTOOOPHOI KUCIOTHI.

3. CsoiictBa couneit 60pHbIX kKucnoT. CBolicTBa TeTpabopara HaTpusl.
4. Tlomydyenue 6OPHOITUIIOBOTO 3pupa.

JIABOPATOPHOE 3AHATHE Ne 10: «p—aements! 111 rpynnel. AnToMUHAM, raaani, THIHM,
TajuHii». (4 yaca) (s popmupoBanus komnerenuuii OITK-2; OIIK-8)

Bonpocsl 1i1st caMOCTOATEJIbHOM IMOATOTOBKM:
1. AnmoMuHHN Kak TpPOCTOE BEIIECTBO, €ro XUMHUYecKas aKTUBHOCTh. OKCHA U THUAPOKCH]

ATIOMUHUSL.

2. CoenvHEHUs ATIOMHUHHS: OKCUJ, TUAPOKCUA. AMGPOTEpHBIE CBOMCTBA THAPOKCUAA ATIOMHHHS C
MO3ULHAN TEOPUH DIIEKTPOJUTUYECKOW IUCCOLMALMM W IPOTOJUTHYECKOM TEOPUU KHUCIOT U
OCHOBAHUIA.

3. AmomuHaThl. MOH aTfOMUHMS KaK KOMIUIEKCOOOpa30BaTENb.

4. Conu amoMuHUs (CpeHHE, TBOMHBIE — KBACIIBI), UX THAPOIIH3.


https://urait.ru/bcode/535726
https://urait.ru/bcode/537380
https://urait.ru/bcode/539443
https://biblioclub.ru/index.php?page=book&id=271598
https://urait.ru/bcode/509103

5. Kauecrsennas peakius Ha noH AP*,
6. AmroMHHWIA, TaUM{, WHOAWH, Taumid. B3auMoneicTBHE METAINIOB C KHCIOPOIOM, CEpoH,
rajJjoreHaMH, a30TOM, PACTBOPAMH KUCJIOT U IIEJI0YECH.

7. Coemunenus O(III) u 3(I): cpaBuenue ycroitunBoctu. CpaBHeHue K-O cBoiicts I(OH)s.
Jlutepartypa:

1. OGmas u HeopraHuyeckas Xxumus. JlabopaTOpHbIi MPaKTHKyM: ydeOHOE mocoOue yisi By30B /

W. B. Pocun [u gap.]; nmon penakuuent UW. B. Pocuna, JI. . Tomunoi. — MockBa: U3natensctBo

Opaiit, 2024. — 477 c. — (Bpicmee oOpa3oBanme). — ISBN 978-5-534-17291-1. — Tekcr:

anexkTpoHHbIN // Obpa3zoBatenbHas wiardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/535726

ctp. 358-361; 365-368.

2 Huxutuna, H. I'. OOmias u HeopraHuveckasi XUMHs. XUMHI JIEMEHTOB: YI€OHUK U MPAKTUKYM IS

By30B / H. I'. Hukutuna, B. U. I'pebenbkoBa. — 2-¢ m3., nepepad. u gomn. — Mocksa: M3naTenscTBo

IOpaiit, 2024. — 304 c. — (Beicmee oOpa3oBanme). — ISBN 978-5-534-17998-9. — Tekcr:

anexkTpoHHbId // Obpa3zoBatenbHast wiardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/539443

cTp. 47-56.

3. OOmas w HeopraHwdeckas XuMmus. ydeOHoe mocoOme/ B. B. Jlenucos, B. M. TamaHoB,

N. A. Jlenucosna, T. 1. [IpoBoBo3oBa ; nox pen. B. B. Jlenucosa, B. M. Tananosa. — Pocros-Ha-JloHy:

®ennkc, 2013. — 576 c.: un., cxem., Tabiu. — (Bricmiee o6pa3oBanue). — Pexum qoctyna: 1mo moAmnvcKe.

— URL.: https://biblioclub.ru/index.php?page=book&id=271598 ctp. 407-416.

4. Cwmapeirun, C.H. Heopranwueckas xumwus. [IpakTukym: ydeOHO-TpakTHueckoe mocooue /

C. H. Cmapsirun, H. JI. barnaseu, W. B. [laiinakoBa. — MockBa: M3narensctBo FOpaiit, 2022. —

414 c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-2736-8. — Tekct: 25eKTpoHHBIH //

OopazosarenbHas iathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/509103 ctp. 277-295.

IIpuMepHbIe 3a1aHUA VISl MUCbMEHHOI KOHTPOJIbHOI PadoThI:

Bapuant Ne 1

Cynpun amomunust AlpSz mMoay4arOT TOJBKO CyXHM IYTeM, HampuMep, CIIEKaHHEeM IOPOIIKOB
amoMUHUS ¢ cepoil. Hamumure ypaBHeHHE 3TOM peakuuu. YUTO MPOU30MAET € TOJYyYEHHBIMHU
KEJITBIMHU KpUCTAJNIaMU IIPU UX KOHTAKTe ¢ BOI0¥? OTBET NOATBEPAUTE YPABHEHUEM PEAKIIHH.

Bapuant Ne 2

Hanwumure ypaBHeHHs peakiuid, IPU MOMOIIHA KOTOPBIX MOYKHO OCYIIECTBHTh MIPEBPAIICHHS:
Al(OH)3 — AICIz — Al(OH)z — Co(AlO,)2

HazoBute coenuHeHus aniOMUHHS, Y4acTBYIOIIHME B TpeBpaiieHusx, no HomeHknatype MIOITAK
(amanTHpOBaHHBIA BapUAHT).

Bapuanr Ne 3
Honwummre ypaBHenue peakiuu Al(SOs)z+ KoS + H,O — ..,
YUYHUTBIBAsSI, YTO THAPOJINA3 POTEKACT J0 KOHIIA.

Bapuant Ne 4

Kak MO>XHO MOJIy4yUTh THAPOKCH] AJIOMHHMS B JIabopaTopuu? YKaKuTe, KaKUMU CBOWCTBAMH OH
oOnajaeT ¢ TOYKM 3pEHHs] TEOPUHU HIEKTPOJUTHUYECKOW aucconuarmu. OTBET MOATBEpIUTE
YPaBHEHUSIMHU PEAKIUIL.

Bapuanr Ne 5
HazoBure xucnots 60pa: H3BO3, HBO2, H2B4O7. Ykaxute, mis kakoit U3 HUX HE CYIIECTBIOT
COJIH.


https://urait.ru/bcode/535726
https://urait.ru/bcode/539443
https://biblioclub.ru/index.php?page=book&id=271598
https://urait.ru/bcode/509103

o UTA W

D9 KCOHEPUMEHTAJUBHASA YACTDb (OIIBITHI)
OTHOLIEHUE ATIOMUHUS K BO3AYXY.

BzaumoaeiicTBre atOMHUHNS CO MISJIOYaMU.

BzaumogeiicTBre alIfOMUHIS C BOJIOMN.

BzanmoeiicTBre alIOMHUHAS ¢ KHCJIOTAMU.

[Tosydenne rugpoOKCHIa aJTFOMUHUS U UCCIIEA0BAHUE €TI0 CBOMCTB.
AncopOIMoOHHas aKTUBHOCTD THAPOKCH/IA ATFOMUHUS.

I'maponus coselt amoMHUHUS.

NookrwbdpE

JJABOPATOPHOE 3AHATHUE Ne 11: «s-3;1ementsl I, II rpynmn. Llesiounbie u
1IeJI0YHO3eMeIbHbIe MeTALIbI». (4 yaca)
(nas1 popmupoBanusi komnerenuuii OIIK-2; OIIK-8)

Bonpocs! 111 caMocTOATEIbHOM MOATOTOBKH:
s—Onementsl | u |l rpynn. [lonoxenne B IIC. DOnexkrpoHHbIE (POPMYNIBI aTOMOB U HOHOB.
BanenTtHocts. CTeneHu OKUCIEHUS.
duznyeckre U XMMHUYECKHE CBOMCTBA IIEI0YHBIX U 1EJT0YHO3EMETbHBIX METAJUIOB.
JuaronanbHoe cxonctBo emMentoB B [1C (Li u Mg; Be u Al).
I'mapokcubl S—3IIEMEHTOB.
KauecTBeHHBIE peakIMy Ha HOHBI IIETOUYHBIX U IEI0YHO3EMETbHBIX METAIIIIOB.
[Ipumenenne coequuenuii S—anemenToB | u Il rpymm.

Jluteparypa:
1. O6mas u HeopraHuyeckas Xumus. JlabopaTopHbIi MpPaKTHKyM: ydeOHOe mocobue uisi By30B /
U. B. Pocun [u nap.]; mox pemakumenn WM. B. Pocuna, JI. JI. Tomunoit. — MockBa: M3gaTenbcTBO
Opaiit, 2024. — 477 c.— (Bwicmiee oOpazoBanme). — ISBN 978-5-534-17291-1. — Texker:
anexkTpoHHbIi // ObpasoBatenbHas miardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/535726
CTp. 227-243.
2. Hukutuna, H. I'. O0mas u HeopraHnueckasi XaMus. XUMUs SJIEMEHTOB: YI€OHUK M MPAKTHKYM IS
By30B / H. I'. Hukutuna, B. 1. I'pebenpkoBa. — 2-¢ u3m., nmepepad. u gomn. — Mocksa: M3aatenbcTBo
Opaiit, 2024. — 304 c.— (Bwicmiee oOpazoBanme). — ISBN 978-5-534-17998-9. — Teker:
anexkTpoHHbIi // ObpaszoBatensHas miardopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/539443
ctp. 15-32.
3. Cwmapeirun, C.H. Heoprannyeckas xumus. IIpakTukym: y4eOHO-IpakTHYeCcKoe 1mocooOwue /
C. H. Cmapsirun, H. JI. barnasen, W. B. [aiinakoBa. — MockBa: M3znarensctBo FOpaiit, 2022. —
414 c. — (bakanaBp. Axagemuueckuii Kypc). — ISBN 978-5-9916-2736-8. — TekcT: 21eKTpOHHBIH //
Oo6pa3zoBarenbHas miaTdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/509103 ctp. 256-277.
4. OOmas 1 HeopraHuueckas XuMus. 3aladyHuK : ydyeOHoe mocobue ans By3oB/ C. C. babkunHa [u
ap.] ; mox penakmueit C. C. badkunoi, JI. /[. Tomunol. — Mocksa: M3garensctBo IOpaiit, 2024, —
464 c. — (Beicmiee o6pasoBanue). — ISBN 978-5-534-01498-3. — TekcT: 3jeKTpoHHBIH [/
Oo6pazoBarenbHas miatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/536069 crp. 182-195.

DQ9KCOEPUMEHTAJUBHASN YACT Db (OIBITHI)
B3auMoielicTBue MeTaJIOB ¢ BOJOM.

BzauMopelicTBue Maruus ¢ KMCJIOTaMH.

[Tosyuenue 1 cBOMCTBA OKCUJA MATHUSL.

[Tosnyuenune rugpoKcu1a Mardus.

IManpoxcun Gepuins U ero CBOMCTBA.

I'uaponus coneit Gepuus.

IManponus kapOOHATOB U THAPOKAPOOHATOB IIETOYHBIX METAJLIOB.
[Tosyuenne ruAPOKCUIOB IEIIOYHO3EMEIBHBIX METAJUIOB.

ONoGaR~WNE


https://urait.ru/bcode/535726
https://urait.ru/bcode/539443
https://urait.ru/bcode/509103
https://urait.ru/bcode/536069

9. Ilomydenue u cBOMCTBAa KapOOHATOB MIETOYHOZEMEIIBHBIX METAILJIOB.
10. OxparmmBaHue TUIAMEHU COJISIMH IIKJIOYHBIX U MIEI0YHO3EMEIbHBIX METAJIOB.

JIABOPATOPHOE 3AHSITHUE Ne 12: «d— u f-3xaementsi III rpynnsl. d—-3Jements! IV
rpynmnsl. d—3jemMeHThl V rpynnsp. (4 4aca)
(n1s1 popmupoBanus komnerenuuii OIIK-2; OIIK-8)

KoHTpoJsibHbIE BONIPOCHI M 3214 H.
1. Hanumure ypaBHeHUs 4 peaklMii, ¢ IOMOIIbIO KOTOPBIX MOXHO okcua tuTaHa (IV) nepesectu B
PacTBOPUMOE COCTOsIHUE. B Kakux 001acTAX NPOMBIILIEHHOCTH ucnonb3yerca Ti0o?

2. Kakoe mecto 3aHMMaeT THUTaH B psny Hamnpspkeruid metamuioB (PHM)? Ilouemy xummdeckas
aKTUBHOCTH JJAHHOTO MeETajyla HE COOTBETCTBYET ero mnoJiokeHuto B PHM? Hanummure ypaBHeHUS
peakuuii TUTaHa C FOPSYMMM KOHLEHTPUPOBAHHBIMU PACTBOPAMM CEPHOM, a30THOW M IIJIABUKOBOU
KHCJIOT, a TaKXke ¢ a30ToM, (hochopom, yriiepoaoM U kpemaneM mipu temmeparype 1000 — 2000 °C.

3. BerumcnmB AH° n AG°, ycraHoBute, Kakoii u3 wmertojgoB mnonydenus TiClg sBnsercs

npeanouTuTensHbIM: a) B3aumoaencteue TiOo(x) ¢ HCI(r), 0) Bzaumoneiicteue TiOp(k) ¢ Clo(r) n
C(rp). Kakoe npumenenne naxomut TiClg B MeTammyprum Tntana?

4. 3aKOHOMEPHOCTH B M3MEHEHHH JJIEKTPOHHBIX KOHQUTYpAIui, pajnycoB, YHEPTUH HMOHU3AIIHH,
XapaKTEPHBIX CTETICHEH OKUCIICHUS U KOOPIMHAIIMOHHBIX YHCEJI aTOMOB.

5. Penxozemenvubie anemenThl (P3D). Jlantanupnoe cxatue. Xumuueckue cpoiictBa P30.
3aKOHOMEPHOCTH B CTPOCHHMU W CBOMCTBAX OKCHUJIOB, THUIPOKCHUIOB. CXOJICTBO M pa3inyue XUMUHU
P35 u snemeHTOB 2-0¥ Irpynimsl.

6. Penko3emMenpHBIC AIEMEHTHI C TIEPEMEHHOU CTeneHbl0 okuciieHus, ocooennoctu Ce(1V) u Eu(lIl).
Paznenenue u npumenenue P30.

7. AKTUHWI U aKTUHHUIBI. 3aKOHOMEPHOCTH B M3MEHEHUH DIJICKTPOHHOW KOH(PHUTYpAIMH, PAANYCOB,
SHEPruil HMOHU3AIUMHU, XapaKTEPHBIX CTENEHEHl OKUCICHMS, KOOPAMHALMOHHBIX YHCEN aKTHUHHS U
aktuHuA0B. [loarpynnsl Topus U 6epKiIus.

8. C ueMm cBs3aHa, Kak MPaBWJIO, HHU3Kas KapOCTOMKOCTh TYromuiaBKux meTtamuioB? Kak meHsercs
KapOCTOMKOCTh MeTa/LToB B psiay V — Nb — Ta? B kakux yclIOBUAX pearupyroT BaHaaui U HHOOHIA C
KHCIIOPOJIOM, BOJOPOJOM, a30TOM, TajoreHamu? Hanummure ypaBHEHHsS yKa3aHHBIX pPEaKIUM.
bnaronaps kakoMy CBOMCTBY 3TH METaJLIbl IPUMEHSIOT JJIsl OJy4eHHsI TI1yOOKOro Bakyyma?

9. Kak MeHsieTCs1 KOPpO3HOHHAs yCTOMYHUBOCTh B BOJAHBIX pacTBopax B psaay V — Nb — Ta? B kakux
YCJIOBUSIX pearupyeT BaHaJAuM ¢ BOJIOW, CEpHON KUCIOTOM, MIIaBUKOBOM KUCJIOTOM, CMECHIO a30THOM 1
IIJIABUKOBOM KUCIOT, 11e104b0? Hanuimure ypaBHEHUsI yKa3aHHBIX PEAKIUH.

Iucomennoe oomawnee 3a0anue (YnparcHeHus).

1. Tloyemy kapOoHaT amOMHUHHS Henb3s, a KapOoHaTel d-snmementoB III rpymnmbl MOXHO
MOJIyYUTh O OOMEHHBIM peakiusM B BoaHOM pactBope? [lpuBeaute mpumepsl ABOWHBIX
kapoonatoB P3M. Kakoe npuMeHeHue OHU HaXOAsT?

2. PactBOpuMOCTB B Bojie KpHcTamioruapatos coctapa 99(SOy)3 - 8H-O, rne O — d-smemenT

[II rpynmsl, pe3ko yMEeHbIIAETCS MPU MOBBIIEHUN Temneparypbl. CaenaiTe BbIBOJ O 3HAKE
TerIoBoTro 3 dekTa mporecca pactBopeHus. [Ipeanoxure 0ObsIcCHEHUS.

3. HamumuTe ypaBHEHUs peakUuid CKaHAWUS U KalblUs C: a) BOJOW, 0) a30THOW KHUCIOTOM, B)
azotom, T) okcugoMm aszora (IV). Urto oOmiero m kakhe OTIWYUS MOXKHO OTMETHUTh B
XUMHYECKHUX CBOMCTBAX dTUX METAJIJIOB?

Jlureparypa:
1. O0mas u Heopranmyeckas xumusi. JlabopaTOpHBI NMPAKTUKYM: y4eOHOe mocoOue uisi BY30B /
WU. B. Pocun [u nap.]; mox penmakumeit W. B. Pocuna, JI. JI. Tomunoit. — Mocksa: M3patenbcTBo
Opaiit, 2024. — 477 c. — (Boicuiee oOpazoBanue). — ISBN 978-5-534-17291-1. — Tekcr:
anekTpoHHbIN // Obpa3zoBatenbHas wiatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/535726
cTp. 243-276.



https://urait.ru/bcode/535726

2. Huxutuna, H. I'. OO0mas u HeopraHudeckasi XuMust. XUMUS JJIEMEHTOB: YI4CeOHUK U MTPAKTUKYM ISt
By3oB / H. I'. Hukutuna, B. W. ['pebenpkoBa. — 2-e u3., nepepad. u pomn. — Mocksa: M31aTenseTBo

Opaiit, 2024. — 304 c. — (Boicumiee oOpa3oBanue). — ISBN 978-5-534-17998-9. — Tekcr:
anekTpoHHbIN // Obpa3zoBatenbHas mwiardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/539443
crp. 181-207.

3. Cwmapseirun, C.H. Heopranuyeckas xumus. [IpakTukym: y4eOHO-TpakTHdeckoe mocooue /
C. H. Cmappirun, H. JI. Barnasen, U. B. JlaiinakoBa. — Mocksa: M3gatensctBo HOpaiit, 2022. —
414 c. — (bakanaBp. Axagemudeckuid kypc). — ISBN 978-5-9916-2736-8. — Tekcr: aneKTpoHHBIH //
OopazoBarenbHas wiathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/509103 ctp. 387-399.

4. O0mas 1 HeopraHWYecKas XUMUsS. 3alavyHuK : ydyeOHoe mocobue mis By3oB/ C. C. baOkuHa [m
ap.] ; mox penakmueit C. C. badkuno#, JI. [I. Tomunoi. — Mocksa: UzgatensctBo IOpaiit, 2024, —
464 c. — (Bwicmiee oOpasoBanue). — ISBN 978-5-534-01498-3. — TekcT: 3jekTpoHHbIi [/
OopazoBarenbhas iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/536069 ctp. 226-238;
241-246; 250-254.

5. CyBopoB, A. B. OO6mas u Heopranudeckas xumus. Bompocel u 3amaun: yuyeOHOe mocoOue ass
By30B/ A. B. CyBopoB, A.b. Huxonbckuii. — 2-e u3a., wcrp. W jgon. — Mocksa: M3naTenscTBo
Opaiit, 2024. — 308 c. — (Bwicmee oOpa3oBanue). — ISBN 978-5-534-07902-9. — Tekcr:
anexTpoHHbId // ObpasoBatensHas iardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/540651
cTp. 278-280.

JIABOPATOPHOE 3AHSITUE Ne 13: «d-3s1emenTsl VI rpynnbi. Xpom». (4 yaca)
(st popmupoBanus komnerenuuii OIIK-2; OIIK-8)

Bonpocsl 11st caMOCTOSTEIbHOM MOATOTOBKH:

1. [Tonoxxenne xpoma, MmonuoOaeHa, Bodb(ppama B [1C snemeHTOB. DiIeKTpOHHBIE (POPMYITBI
U 3JIEKTPOHHO-CTPYKTYPHBIE TUarpaMMbl BaJ€HTHBIX CJIOEB aTOMa XpOMa M HOHOB Xpoma
(1) u (VD).

2. Coemunenus xpoma (II). Okcumm u tuapoxcun xpoma (II). KucinotHo-ocHOBHBIE
CBOMCTBA, yCTOMYMBOCTB TUApOoKcHaa xpoma (II).

3. Coemunenus xpoma (III). Okcua u ruapokcua xpoma (III). AmdoTepHbie cBolicTBa

ruapokcuaa xpoma (III) ¢ mo3unmii TEopuM ANEKTPOJUTHYECKOW JAUCCOLMANMUA U
MPOTOJIUTUYECKOW TEOPUU KUCIOT M OCHOBaHMM. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIC
cBoiictBa coequHenuid xpoma (I1I), Bimustare pH cpenpl Ha Bu1 00pa3yronuxcs IPoyKTOB.
4. Coemunenus xpoma (VI). Oxcun xpoma (VI). XpomoBas U JUXpOMOBas KHCIOTBHI.
Xpomatel M auxpomaTbl. OKHUCIUTENbHBIE CBOWCTBA, BiusHue pH cpeapl Ha BUJ
oOpa3zyromuxcs mpoAykToB. KauecTBeHHbIE peakliuu Ha XpOMAaT-UOHBI.
5. [IpumeHeHne coeTMHEHUN XpoMa.

JlurepaTtypa:
1. O6mast 1 HeopraHuueckas xumusi. JlabopaTopHBIi HpakTUKyM: ydeOHOe mocobue st By30B /

U. B. Pocun [u np.]; non penakumeir U. B. Pocuna, JI. [I. Tomunoii. — MockBa: M3garenbcTBO
Opaiit, 2024. — 477 c. — (Boicuiee o6pazoBanue). — ISBN 978-5-534-17291-1. — Texkcr:
anMeKTpoHHBIN // OOpa3oBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535726
cTp. 276-293.

2. Hukurtuna, H. I'. O0mas u HeopraHudeckast XuMusi. XUMUS 3JIEMEHTOB: YU€OHUK U MIPAKTUKYM ISt
By3oB / H. I'. Hukutuna, B. U. I'pebenpkoBa. — 2-e u3., nepepad. u pomn. — Mocksa: M31aTenseTBo
IOpaiit, 2024. — 304 c. — (Beicuiee o6Opa3oBanue). — ISBN 978-5-534-17998-9. — Tekcr:
aNMeKTpoHHBIN // OOpa3oBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/539443
ctp. 208-221.
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3. Cwmapeirun, C.H. Heopranmyeckas xumus. [Ipaktukym: y4eOHO-TpakTHdeckoe mocooue /
C. H. Cmapoirun, H. JI. Barnasen, U. B. JlaiinakoBa. — MockBa: M3garensctBo HOpaiit, 2022. —
414 c. — (bakanaBp. Axagemudeckuii kypc). — ISBN 978-5-9916-2736-8. — TekcT: 31eKTpOHHBINH //
OopazoBarenbHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/509103 ctp. 387-399.

4. O0mas 1 HeopraHWYecKas XUMUsS. 3alavyHuK : ydyeOHoe mocobue s By3oB / C. C. baObkunHa [m
ap.] ; mox penakmueit C. C. babkunoi, JI. [I. Tomunoi. — Mocksa: UzgatensctBo IOpaiit, 2024. —
464 c. — (Beicmiee o6OpasoBanue). — ISBN 978-5-534-01498-3. — Tekct: ajekrponHsiin [/
OopazoBarenbhas iardopma Opaiit [caiit]. — URL: https://urait.ru/bcode/536069 ctp. 226-238;
259-268.

HpHMeprle 3aJaHus JJis1 MHChbMEHHOI KOHTpO.]'IbHOﬁ paﬁon:

Bapuant Ne 1

Hanumwure ypaBHeHHs peakuuii, € TOMOIIBIO KOTOPBIX MOXKHO OCYHIECTBUTH CJIEAYIOIIHE
MpEeBPALLEHUS:

Na,CrOs — Na2Cr.07 — KoCrO4 — PbCrO4

HazoBure coenuHeHus Xpoma, ydacTBYIOIIME B IpeBpalleHusx, no HomeHkinarype MIOITAK
(amanTUpOBaHHBIN BapUaHT).

Hcnonb3ys noasipu3aliioHHbIE IPEJICTaBICHUS, TEOPETHUECKH 000CHYIHTE CLIOCOOHOCTH HOHOB COJIU
Cr(NO3)3 k ruaposnusy. CocraBbTe HOHHO-MOJICKYJIIPHOC M MOJICKYJISIPHOE YpPaBHEHHS PEaKIUil
TUPOJIN3A ITOM COJIH, a TAK)XKE PACCMOTPHUTE TUAPOJIN3 C MOZULUI MPOTOIUTUYECKONW TEOPUU KUCIIOT
M OCHOBaHWU. YKakute opreHTHpoBOYHOE 3HaueHue PH pactBopa Cr(NOz)s (pH>7, pH<7, pH~7).

Bapuant Ne 2

Hanumure ypaBHEHUS peaknuid, C TOMOINBIO KOTOPHIX MOYKHO OCYIIECTBUTH CIIEAYIOIINE
TIpeBpaIleHUS:

CrClz — Nas[Cr(OH)g] — Cr2(SOs)3 — Cr(OH)3

HazoBute coeamHeHuss Xpoma, ydacTBYIOIIME B TNpeBpamieHusx, no HomeHkiarype MWIOITAK
(amanTUpOBaHHBINA BapUAHT).

Hanumure snekTpoHHBIE (GOPMYNIBI aTOMa XpoMa, €ro HOHOB (peajbHBIX M BO3MOXKHOTO
THIIOTETUYECKOTO), YKAKHUTE TUITBI JICKTPOHHBIX 000J104eKk HOHOB. PaccMotpuTte ruaponu3 nona Cr
(1) ¢ mo3uIHMii IPOTOJIUTHIECKON TEOPHUH KMCIOT M OCHOBAHHMIA.

Bapuant Ne 3

HanumuTe ypaBHEHUS peakuuid, C IOMOIIBIO KOTOPBIX MOXXHO OCYLIECTBUTH CIEIYIOLIUE
IIpeBpaILeHUS:

K2CrOs — KoCro07 — NaxCrOs4 — AQ2CrOg4

Ha3zoBute coeaMHeHUs Xpoma, ydacTBYIOLIME B HpeBpalleHusx, no HomeHkiatype MIOITAK
(amanTHpOBaHHBINA BapUAHT).

Vcnonb3ys nosasipu3alioHHbIe IPEICTAaBICHUS, TEOPETUUECKH 000CHYHTE CLIOCOOHOCTh HOHOB COJIU
MnSO4 k ruapommusy. CocraBbTe HOHHO-MOJIEKYJSIPHOE M MOJIEKYJISIPHOE YPAaBHEHUS pPEaKLUuu
THJIPOJINM3a ITOM COJIM, a TAK)KE PACCMOTPUTE THIPOJIN3 € TIO3ULIUHM POTOTUTUYECKON TEOPUH KUCIOT
Y OCHOBaHUH. YKaxkuTe opueHTupoBoyHOE 3HaueHue pH pactsopa MnSO4 (pH>7, pH<7, pH=7).

Bapuant Ne 4

Hanumwure ypaBHEHMs peakuui, € TOMOIIBIO KOTOPBIX MOXHO OCYILIECTBUTbH CIIEAYIOLINE
IIPEBPALLEHUS:

NaCrO2, — CrCl; — Cr(OH); — K[Cr(OH)4]

HazoBure coenuHeHMss XpoMma, Y4YacTBYIOUIME B IpeBpalleHusx, no Homenkinarype HIOITAK
(amanTUpOBaHHBIN BapUaHT).

Hanumute snexTpoHHbIe (GOPMYIIBI aTOMa Maprasiia, €ro peajlbHbIX U BOZMOXKHBIX TMIOTETHYECKHX
MOHOB, YK@XHUTE THIIBI JJIEKTPOHHBIX 000J0YeKk HOHOB. Paccmorpure ruaponmu3 mona Mn (I1) c
MO3ULUHI IPOTOJUTHYECKON TEOPUH KHCIOT U OCHOBAHUH.
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Bapuanr Ne §

1. Hamnumure ypaBHEHUS peaklUMi, C IOMOLIbIO KOTOPBIX MOYKHO OCYIIECTBUTH CIIEIYIOLINE

IIPEBPALLECHUS:

NaxCrO4 — NaCr,07 — NaxCrOs — Ag2CrO4

HazoBure coenuHeHus xpoma, ydacTBYIOUIME B IpeBpalleHusix, no Homenkiarype HIOITAK
(amanTUpOBAaHHBINA BAPUAHT).

2. Hcnonw3ys HONspU3allMOHHBIC MIPEICTABICHHS, TEOPETUIECKH 000CHYITE CIIOCOOHOCTh HOHOB COJIU
CrCl3 x ruapomusy. CocTaBbTe HOHHO-MOJICKYJIIPHOE W MOJICKYISIPHOE YpPaBHEHUS PEaKUil
TUPOJIN3A ITOM COJH, a TAK)XKE PACCMOTPUTE TUIPOJIN3 C MO3ULUN TPOTOJUTHUECKON TEOPUHU KUCIOT
M OCHOBaHWU. YKakute opueHTHpoBoUHOE 3HaueHue PH pactBopa CrCls (pH>7, pH<7, pH=7).

DQ9KCHNEPUMEHTAJUBHAS YA CTb (OIIBITHI)
1. B3aumojeicTBre XpoMa ¢ KHCIOTaMHU.
2. Coegunaenus xpoma (III).
3. Coemunaenus xpoma (VI).

JIABOPATOPHOE 3AHSITHUE Ne 14: «d-3sementnl VII rpynnbl. Maprasen, TexHeuui, penmii».
(4 yaca)
(nast popmupoBanusi komnerenuuii OIIK-2; OIIK-8)

Bonpoce! 111 caMocTOSITEILHOIM MOATOTOBKH:

1. Tlomoxenue mapranma B [IC smemeHTOB. DieKTpoHHBIE (DOPMYIBI M DIEKTPOHHO-CTPYKTYPHBIC
JFarpaMMbl BAJICHTHBIX CJIOCB aTOMa MapTaHIla ¥ €r0 HOHOB (PEalTbHBIX U THIIOTETHYSCKUX).

2. Coemunenus mapranna (II). Oxeun u rugpoxcua mapranma (1), ©X KHCIOTHO-OCHOBHBIE CBOWCTBA.
Iapponu3 coneit mapranma (l1). OKHCIUTETEHO—BOCCTAHOBHUTEIIbHBIC CBOWCTBA COCIMHCHHM
mapranmna (11). Kauectennast peakuus Ha nod mapranma (1).

3. Coemunenus wmapranna (IV). Oxcung W THUAPOKCHI, WX KHUCIOTHO-OCHOBHBIE cBoMcTBa. Conm
MapraHieBaTUCTON KUCIOThL. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA COEAUHEHUN MapraHua
(V).

4. Coenunenust Mmapranma (VI) m (VII). MaprannoBucras W MapraHiieBas KHCIOTBI, HX COJIH.
OKHCIIUTENTLHO-BOCCTAHOBUTENBHBIC CBOMCTBA coeauHeHui mapranma (VI) u (VII).

5. Ilpumenenue nepmaHraHara Kajaus B MeIULUHE U (hapMaIiii.

Jluteparypa:
1. O6mas u HeopraHuyeckas Xumus. JlabopaTOpHbIi IpPaKTHKyM: ydeOHOe mocobue uisi By30B /

N. B. Pocun [u nap.]; mox pemakumeit WM. B. Pocuna, JI. JI. Tomunoit. — MockBa: N3gaTenbcTBO
KOpaiit, 2024. — 477 c.— (Boicumiee oOpa3oBanue). — ISBN 978-5-534-17291-1. — Tekcr:
anekTpoHHbIN // OOpaszoBatenbHas wiatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/535726
ctp. 293-307.

2. Hukutuna, H. I'. O0mas u Heopranudeckast XuMus. XUMUS JJIEMEHTOB: Y4eOHUK U MIPAKTUKYM JJIst
By30B / H. I'. Hukurtuna, B. U. I'pebenbkoBa. — 2-¢ u3n., nepepad. u gon. — Mocksa: M3natenscTBo

KOpaiit, 2024. — 304 c. — (Bwicuiee o6pa3oBanue). — ISBN 978-5-534-17998-9. — Tekcr:
anekTpoHHbIN // OOpaszoBatenbHas wiatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/539443
cTp. 221-236.

3. Cxisip, C. M. OOmias, HeopraHuyeckas U OMOHeOpraHuueckas XuMus: ydeOHoe mocobue ams
By30B/ C.W. Cknsp, B.T. [dprok, B. ®. lllynerun. — 3-e wu3a., mepepadb. u jgom. — Mocksa:
WznatensctBo Opaiit, 2024. — 263 c. — (Bsiciiee obpazosanue). — ISBN 978-5-534-08661-4. —
Texct:  snmekrtponnsld  //  OOpasoBarenbHas  matdopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/540982 ctp. 235-236.

4. OOmas 1 HeopraHuyeckas XuMmus. 3afayHuK : yueOHoe mocobue s By3oB/ C. C. baGkuna [n
ap.] ; mox penakiueii C. C. badbkunoit, JI. JI. Tomunoi. — MockBa: M3narensctBo HOpaiit, 2024, —
464 c. — (Bwicmiee oOpasoBanue). — ISBN 978-5-534-01498-3. — Tekct: 3jektpoHHsiid [/
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OopazoBarenbhas wiardpopma Opaiit [caiit]. — URL: https://urait.ru/bcode/536069 ctp. 226-238;
268-276.

le/IMeprle 3aJaHus JJis1 IHCbMEHHOM KOHTpOJ’IbHOﬁ paﬁoTbI:

Bapuant Ne 1
CocraBbTe ypaBHEHHUS TOJypeaKIui (METOJOM HOHHO-3JIEKTPOHHOTO OajaHca), Ha MX OCHOBE
JOTHIITUTE MTPOTYKTHl PEAKIINH B PACCTaBhTE KOAI(DPUIIUCHTHI:
MnSOs + PbO2 + HNO3z — HMnOg4 + PbSO4 + ...
VYKaXUTe OKUCIUTENb U €r0 BOCCTAHOBICHHYIO (POpPMY, BOCCTAHOBUTENb M €T0 OKHCICHHYIO

dopmy.

Bapuanr Ne 2
CocraBpTe ypaBHEHHUsI TOJIypeakIui (METOJOM HMOHHO-IJIEKTPOHHOTO OajaHca), HA WX OCHOBE
JOTHIITUTE MTPOTYKTHI PEAKIIMH B PACCTaBhTE KOI(DDUITUEHTHI:
KMnOs + HzS + HoSO4 — MnSO4+ S + ...
VYKaXuTe OKUCIUTENIb M €r0 BOCCTAHOBIICHHYIO (DOpPMY, BOCCTAHOBUTENb M €r0 OKHCICHHYIO

bopmy.

Bapuanr Ne 3
CocraBpTe ypaBHEHHUS TOJypeakiuii (METOJOM HOHHO-IJIEKTPOHHOTO OajaHca), HA WX OCHOBE
JOTHIITUTE MPOTYKTHI PEAKIIMH B PacCTaBbTe KOIDDUITUEHTHI:
KMnOg4 + FeSO4 + H2SO4 — MnSO4 + Fe2(SO4)3 + ...

VYKaXuTe OKUCIUTENb U €r0 BOCCTAHOBJICHHYIO (DOpMY, BOCCTAaHOBHUTENb M €r0 OKUCIEHHYIO
dhopmy.

Bapuant Ne 4
CocraBhTe ypaBHEHHs TOJIypeakiui (METOJOM HMOHHO-IJIEKTPOHHOTO OajaHca), Ha WX OCHOBE
JOTHUIIUTE MPOTYKTHl PEaKIMU U paccTaBbTe KOI(DOUIIUEHTHI:
KMnO4 + AsH3z + H2SO4 — MnSO4 + H3AsO4 + ...
VYKaxuTe OKUCIUTENb U €r0 BOCCTAaHOBJICHHYIO (POpMY, BOCCTAaHOBUTENb U €0 OKHCIIEHHYIO

popmy.

Bapuanr Ne §
CocraBbTe ypaBHEHHUS MOJypeakinii (METOIOM HOHHO-3JICKTPOHHOTO OanaHca), Ha UX OCHOBE
JOTHIIUTE MPOIYKTHI PEAKIIMH U PacCTaBbTe KOI(DHUIIUEHTHI:
KMnO4 + MnSO4 + H20 — MnO; + ...
YKaXuTe OKUCIUTENIb U €r0 BOCCTAHOBJICHHYIO (OPMY, BOCCTAHOBUTENb M €r0 OKUCICHHYIO

dbopmy.

D9KCOHEPUMEHTAJUDBHASA YA CT b (OIIBITHI)
1. B3aumojeiicTBie Maprasiia ¢ KUCiIOTaMHu.
2. Ilonyuenue u uccnenoBanre CBOMCTB ruapokcuaa mapranua (II).
3. [lomyueHue u cBOWCTBAa MaHTaHATA KaJHsL.
4. BrnusHue cpeqpl Ha CBOMCTBA MepMaHraHaTa Kallus.

JIABOPATOPHOE 3AHSATHE Ne 15: «d-anementst VIII rpymmsl. Kese3o. Kodanst. Hukenany. (4
qaca) (s popmupoBanusi komnerenuuii OIIK-2; OIIK-8)

Bonpocsl 11 caMOCTOSATEIbHOM MOATOTOBKH:
1. Ocob6ennocts koucTpykuuu VI rpynmet [1C JI.M. MenneneeBa. CemeiicTBa *xene3a U MIaTHHOBBIX
METaJLIOB.
2. DnexkTpoHHBIC (OPMYIBI U AIEKTPOHHO-CTPYKTYPHBIC JHAarpaMMbl BaJICHTHBIX CIIO€B aTOMOB JKeJe3a,
KoOanbTa, HUKes U noHoB xenesa (11, 11, VI), kobansra (I u 1), Hukens (11 u [11).
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Coenunenus sxeneza (I, Ill, VI): nonydyenue, cBoiictBa, ycrouuBocTh. M3MeHEHHE Xapakrepa
TUAPOKCHJIOB Keje3a C YBETMYECHUEM CTEIIEHH OKUCIICHUS.
KauectBennbie peakuuu Ha nonsl xenesza (11) u (11).
Coenunenus kobanbta (11) u (111): momydenue, cBoiicTBa, YyCTOHYHBOCTS.
Coenunenus nukens (11) u (1l): monydyenue, cBoiicTBa, yCTONYMBOCTD.
[Ipumenenue xemne3a, KoOIbTa U HUKETS, U X COCAMHEHUH.

Jluteparypa:
1. OGmas u HeopraHuyeckas Xxumus. JlabopaTOpHbIi MpPaKTUKyM: ydeOHOE mocoOue yisi By30B /

W. B. Pocun [u ap.]; nmon penakuueit UW. B. Pocuna, JI. . Tomunoi. — MockBa: W3natensctBo
Opaiit, 2024. — 477 c. — (Bpicmee oOpa3oBanme). — ISBN 978-5-534-17291-1. — Texkcr:
anexkTpoHHbId // ObpaszoBatenbHas iardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/535726
ctp. 307-328.

2. Huxutunaa, H. I'. OOmas u HeopraHudeckasi XaMust. XUMUS JIEMEHTOB: YICOHUK U TPAKTUKYM ISt
By30B / H. I'. Hukutuna, B. U. I'pebenbkoBa. — 2-¢ m3., nepepad. u gomn. — Mocksa: M3naTenscTBo

IOpaiit, 2024. — 304 c. — (Bricmee oOpa3oBanme). — ISBN 978-5-534-17998-9. — Tekcr:
anexTpoHHbId // ObpasoBatenbHast miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/539443
cTp. 236-252.

3. Cxisip, C. . OOmas, HeopraHndeckas W OMOHEOpPraHMYECKash XUMUs: ydeOHOoe rmocodme st
By30B/ C.W. Cxusap, B.T. [prok, B. ®. lllymerun. — 3-e wu3m., mepepadb. w Jjon. — Mocksa:
NznatenberBo FOpaiit, 2024. — 263 ¢. — (Bwicmiee obpazosanue). — ISBN 978-5-534-08661-4. —
Texcr:  amextponnbii  //  OOpazoBarenbHas  matdopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/540982 ctp. 236-243.

4. OOmas ¥ HEOpraHwdeckas XUMHUsA. 3aJadHuK . yueOHoe mocobue s By30B/ C. C. babkuna [u
ap.] ; mox penakmueit C. C. babkunoi, JI. [[. Tomunol. — Mocksa: MU3gatensctBo IOpaiit, 2024, —
464 c. — (Beicmiee o6pasoBanue). — ISBN 978-5-534-01498-3. — TekcT: 3jekTpoHHBIH [/
OopazoBarenbHas miatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/536069 ctp. 226-238;
281-301.

IIpumepHbIe 3aJaHUA VISl MUCbMEHHOI KOHTPOJIbLHOM padoThI:

Bapuant Ne 1

Hazosute BemectBa mo Homenkinarype MIOITAK (agantuposannsiii Bapuant): FEONO3,
Fez(SO4)3'9H20, CoCly, Ni(OH)g, (COOH)2504.

Hcnonb3ys nmonsipu3aliiOHHbIE TPEICTaBICHUS, TEOPETUUECKU 000CHYHTE CIOCOOHOCTH HOHOB COJIU
cynbdarta xenesa (1) k ruaponuzy. Hanuimre MOHHO-MOJEKYISIPHOE U MOJIEKYJISIPHOE YpaBHEHUS
peaKkuuy TUIPOJIM3a ITOW COJIM, & TAKXKE PACCMOTPUTE THAPOJIU3 C MO3ULUUN MPOTOIUTHYECKOU
TEOPUM KHUCIOT U OCHOBaHHH. YKaXUTe OpUEHTHpOBOUHOE 3HaueHue PH pactBopa (pH>7, pH<7,
pH=7).

Hanummure ypaBHeHue kadecTBeHHOM peakuuu Ha uoH sxene3a (Il). IlpuBenute TpuBHAILHBIE
Ha3BaHWs M HazBaHug mo HomeHknaType MIOITAK (amanTupoBaHHBIM BapuaHT) KOMILJIEKCHBIX
COEIMHEHUH, BCTPEYAIOLINXCS B TON PEaKIUU.

Bapuant Ne 2

Hanummre ypaBHeHUs peakiuil, Ipy MOMOIIN KOTOPBIX MOXKHO OCYILIECTBUTB MTPEBPALLICHUS:
Fe(OH)2 — FeSO4 — FeOHSO4 — Fe(OH)s3

JU1si OKHUCIUTEIbHO—BOCCTAHOBUTEIBHOM peaknuu omnpeaenuTe Kod(p@UIUeHTHl METOJIOM HOHHO—
ANIEKTPOHHOTO OanaHca (MeTooM nojiypeakiuii). HazoBuTe Bce BeriecTBa B 1IETIOYKE NMPEBPAILICHUI
no HomeHknatype MIOITAK (agantupoBaHHBIN BapHaHT).

Vcnonb3ys Noasipu3aliioOHHbIE MTPEICTaBICHHS, TEOPETHUECKH 000CHYHTE CTOCOOHOCTh MOHOB COJIU
cynbdara xkenesa (I11) x rugponuzy. Hamummure HOHHO-MONEKYSIPHOE U MOJIEKYJIIPHOE YpaBHEHHUS
peakuuu TUIPOJW3a ATOM COJHM, a TaKXKE€ PACCMOTPUTE TUAPOJIA3 C MO3ULIUN MPOTOIUTHUYECKOU
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TEOPUH KHUCIOT U OCHOBAaHMM. YKaXuTe OpueHTHpoBOuHOE 3Hauenue PH pactBopa (pH>7, pH<7,
pH=7).

Hanumure ypaBHeHue kauecTBeHHOU peakuuu Ha HoH xkene3a (l11) ¢ »xenToil kpoBAHOH COJbIO.
[IpuBenuTe TpUBHAIBHOE Ha3BAaHHE KOMILJICKCHOTO COEJMHEHHUs, 00pas3ylolierocs B pe3yjibTare
peaxkuuu.

Bapuant Ne 3
HazoBute  BemectBa mno nHomeHkiarype WMIOITAK (agantupoBanubiii Bapuant): Fe(ClOgs)s,
(FeOH)3PO4, COOHNO3, Co(OH)., NiBro.
CocraBbTe ypaBHEHHUS TOJypeakIui (METOJOM HOHHO-IJIEKTPOHHOTO OajaHca), Ha MX OCHOBE
JOTUIINTE MPOAYKTHI PEaKIIUU M paccTaBbTe KOIDPUIHMECHTHI:
KMnO4 + FeSO4 + H2SO4 — Fez(SOs)3+ ...

VYKaXuTe OKHUCIUTENb U €ro BOCCTAHOBJIEHHYIO (pOpMY, BOCCTAHOBHUTENb U €r0 OKHCIECHHYIO
dhopmy.
Hanumure ypaBHeHHe kauecTBEHHOM peakuuu Ha voH kene3a (lll) ¢ Tmonmanarom (pomanugom)
ammoHus. HazoBuTe oOpasyrolieecs: KOMIUIEKCHOE COETMHEHHE, YKa)KUTE €r0 COCTaBHbIE YaCTH.

Bapuanrt Ne 4

HazoBure BemectBa mo HoMeHkiatype MIOITAK (amantupoBanssiii Bapmant): C0SO4[17H20,
(NH3)2Fe(COs3)2, Fe(OH)3, (CoOH)2CO3, NiSOs.

Hcnons3ys Mosipu3aiioHHbIE TTPEICTaBICHHS, TEOPETHUECKH 000CHYHTE CTOCOOHOCTH HOHOB COJTH
xsopupa xenesa (I11) x ruaponuzy. Hanummre HOHHO-MOJIEKYISIPHOE U MOJIEKYIISIPHOE YpaBHEHHS
peaKkmuy THAPOJIM3a ATOM COJIM, a TaKXKe PACCMOTPHUTE THIAPOJIU3 C TO3WIMH MPOTOIUTHYECKOMH
TEOPUHU KHUCJIOT M OCHOBAaHHH. YKaXHTE OpUEHTHPOBOYHOE 3HadeHue PH pactBopa (pH>7, pH<7,
pH=7).

CocraBpTe ypaBHEHHUS TOJypeakIui (METOJOM HOHHO-IJIEKTPOHHOTO OajaHca), Ha WX OCHOBE
JOTHIIUTE MPOIYKTHI PEaKIIMH U paccTaBbTe KOA(DDUIIUEHTHI:

Fe(OH)2 + O, + H20 — Fe(OH)s3

VYKaxuTe OKHCIUTEINb U €r0 BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBUTEIb U €70 OKUCICHHYIO (hOpMY.

Bapuanr Ne §

Hasoswure Bemecta nmo Homenkiarype MIOITAK (apantupoBanusiii Bapuant): FeOCI, FeSOs-7H-0,
CoSOg4, Ni(OH)2, (CoOH)2COs.

Hcnonb3ys noasipu3aliioHHbIe IPEICTABICHUS, TEOPETUYECKH 000CHYHTE CIIOCOOHOCTh MOHOB COJIH
cynbdata xenesa (I11) k ruxponusy. Hanuimre HOHHO-MOJIEKYISIPHOE U MOJICKYJISIPHOE YPaBHEHHSI
peakUMy TUIPOJIM3a 3TOM COJIM, & TAKXKE PACCMOTPUTE TUIPOJIU3 C MO3ULIUN MPOTOIUTHYECKOU
TEOPUM KHUCIOT U OCHOBAHHH. YKa)XHTe€ OpUEHTHpOBOYHOE 3HaueHue PH pactBopa (pH>7, pH<7,
pH=7).

Hanummure ypaBHeHue kadecTBeHHOM peakuuu Ha uoH xeneza (Il). IlpuBenute TpuBHATBHBIC
Ha3BaHus U HazBaHus 1o HomeHkiarype WIOIIAK (amanTupoBaHHBI BapuaHT) KOMILIEKCHBIX
COEIMHEHM, BCTPEUAIOLIUXCS B 3TOM peaKiuu.

O9KCIIEPUMEHTAJDBHAS YA CT b (OIIBITHI)
1. B3auMoneiicTBue Kene3a ¢ KUCIOTaMHM.
2. TlaccuBupoBaHUE Kenesa.
3. TlomydyeHnue u CBOMCTBA T'MIPOKCUIOB XKeyesa,
4, xobaibTa 1 HUKEJ.
5. CBolicTBa coJIeH.



JIABOPATOPHOE 3AHSITHUE Ne 16: «d —31ements! | rpynnbl. Menb. Cepedpo. 3o01010». (4
yaca) (111 ¢popmupoBanusi komnerenuunii OITK-2; OIIK-8)

Bonpocs! u1s1 caMoCTOATEILHOI MOAT0TOBKM:
[Monoxenune meau u cepedpa B IIC. OcoOEHHOCTh CTPOCHHS U AIEKTPOHHBIE (HOpPMYIBI aTOMOB d-
aneMeHTOB | Tpynmbl. Bo3MOXKHBIE M TIPOSIBIISIEMbIE CTETIEHH OKMCIICHHS. DJIEKTPOHHBIE (OPMYIIBI
HOHOB, THIILI X 000JIOYCK.
Coenunenns memu (l1): okcua, THAPOKCHI, MOJNYyYEHHE, KHCIOTHO-OCHOBHBIE CBOWMCTBA; CylIb(aT
Meau (II) m ero OKMCIMTENHHO-BOCCTAHOBUTENBHBIE CBOWCTBA HAa IPUMEPE B3aUMOJEHCTBUS C
romuaom kanust; KC meau (11) — aMMuakar, ruipoOKCOKOMITICKC.
Coenunenus cepebpa (1): okcun, HuTpar cepedpa (1), ramorenusr cepedpa. KadecTBeHHAsT peakiust
Ha noH cepedpa (1). KC cepebpa ¢ ammuakoM, ¢ THOCYITb(HAaT—HOHOM.
[Tpumenenne coeMHEHUI MeH 1 cepedpa B MeIMIIMHE U (hapMalnu.

Jluteparypa:
1. OGmas u HeopraHuyeckas Xumus. JlabopaTOpHbIi MpPaKTHKyM: ydeOHOe mocobOue it By30B /

W. B. Pocun [u gap.]; nmon penakuueit UW. B. Pocuna, JI. JI. Tomunoit. — MockBa: U3natenscTBo
IOpaiit, 2024. — 477 c. — (Bpicmee oOpa3oBanme). — ISBN 978-5-534-17291-1. — Tekcr:
anexTpoHHbId // ObpasoBatensHas miardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/535726
cTp. 328-343.

2. Hukutunaa, H. I'. OOmas u HeopraHndeckast XAMUsL. XUMUS JIEMEHTOB: YICOHUK W MTPAKTUKYM IS
By30B / H. I'. Hukutuna, B. 1. I'pebenproBa. — 2-¢ u3m., nmepepad. u gom. — Mocksa: M3aarenbcTBo

Opaiit, 2024. — 304 c.— (Bricmiee oOpazoBanme). — ISBN 978-5-534-17998-9. — Teker:
anexkTpoHHbId // ObpasoBatenbHas miardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/539443
ctp. 259-273.

3. Cxisip, C. . OOmas, HeopraHuyeckas W OHOHEOpraHWYECKas XUMHs: ydyeOHoe mocoOue it
By3oB/ C.W. Cxmap, B.T. pwoxk, B.®. llynbrun. — 3-e w3zg., mepepad. m gom. — Mockaa:
MznarensctBo FOpaiit, 2024. — 263 ¢. — (Bwicmee o6pazosanue). — ISBN 978-5-534-08661-4. —
Texcr:  amektponnbii  //  OOpasoBarenbHas  1atdopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/540982 ctp. 222-226.

4, OOmas ¥ HeOpraHu4deckas XUMHUsA. 3aJavyHuK . yueOHoe mocobue s By30oB/ C. C. babkuna [u
ap.] ; mox penakmueit C. C. badkunoi, JI. [[. Tomunol. — Mocksa: M3gatensctBo IOpaiit, 2024, —
464 c. — (Beicmiee o6pasoBanue). — ISBN 978-5-534-01498-3. — TekcT: 3jeKTpoHHBIH [/
Oo6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536069 ctp. 226-238;
301-313.

IIpumepHble 3a1aHus /151 TUCbMEHHOH KOHTPOJIbHOI PadoThI:

1. Hamuiwure YpaBHCHUA peaKL{Hﬁ, npun 1noMomHu KOTOPbIX MOKHO OCYIICCTBHUTDH
CJICAYIOMIUC ITPCBPALICHUA:
Cu — CuSO4 — (CUOH)ZSO4 — [CU(NH3)4]SO4

2. Hamuiiute ypaBHEHHsI peakiui, ¢ TOMOIIBI0 KOTOPBIX MOXHO OCYIICCTBUTH
cnenyromiue npesparienus: Ag — AgNOs — AgBr — [Ag(NHz)2]Br
3. Hcronb3ys mospu3aliMOHHbIE IPEACTABICHHUS, TEOPETUIECKH 00OCHYHTE CIIOCOOHOCTh

noHoB comu CuSOgs k ruaponuzy. CocTaBbTe MOHHO-MOJIEKYIIPHOE U MOJICKYJISIPHOE
yYpaBHEHHsI peaKIMy THIPOJIM3a STOH COJH, a TAKKE PACCMOTPHUTE THIPOIHU3 C TO3UIHIA
MPOTOJIMTHYECKOH TEOPHU KUCIOT M OCHOBAHUH. YKaKUTE OPUCHTUPOBOYHOE 3HAUCHHE
pH pactBopa (pH>7, pH<7, pH=7).

4. Hamumwure ypaBHEHUs peakuuil, MpU TOMOIIM KOTOPHIX MOXKHO OCYIIECTBHTH
npeBpainenus: Ag — AgNOz — AgCl — [Ag(NHs3)2]ClI

5. Hcrionb3ys mosisipu3aliiOHHbIE MTPEACTaBICHHS, TEOPETHYECKA 000CHYITE CIIOCOOHOCTh


https://urait.ru/bcode/535726
https://urait.ru/bcode/539443
https://urait.ru/bcode/540982
https://urait.ru/bcode/536069

nonoB cos CU(NOz)2 k ruaposmsy. CocTaBbTe HOHHO-MOJICKYSIPHOE U MOJICKYJISIPHOE
YPaBHEHUS PEAKLUU TMAPOJIN3a 3TOM COJIM, a TAKKE PACCMOTPUTE TMAPOIIU3 C NO3ULIUN
MIPOTOJUTUYECKON TEOPUH KUCIIOT U OCHOBAHHUN. Y KAJKUTE OPUEHTUPOBOYHOE 3HAYCHUE
pH pactsopa (pH>7, pH<7, pH=7).

6. HanuiuuTe ypaBHEHUs pPEakUuil, IPU IOMOIIM KOTOPBIX MOKHO OCYIIECTBUTh
npespamenus: CUO — CuCl, — Cu(OH)2 — [Cu(NHs3)4](OH):

7. HanwiuTe ypaBHEHMs peakUuii, IPU IOMOIIM KOTOPHIX MOXKHO OCYIIECTBHTh
npeBpainenus: Ag — AgNOz — Agl — Naz[Ag(S203)]

8. Hcnonb3ys MOJSpU3alMOHHBIE NPEICTABIEHHS, TEOPETHIECKH 000CHYHTE CIIOCOOHOCTS
nonoB comu  Cu(NOs), Kk rugpoimsy. CoCTaBbTe HMOHHO-MOJIEKYISPHOE U

MOJIEKYJIIDHOE YPAaBHEHHs pEaKUUU THIPOJIM3a JTOM COJM, a TAKXKE PACCMOTPHUTE
TUAPOIN3 C MO3MIHMM IPOTOJMTHUYECKOM TEOPUM KHUCIOT M OCHOBAHHWM. YKAXKHUTE
opueHTHUpoBoYHOE 3HaueHue PH pactBopa (pH>7, pH<7, pH=7).

QKCHEPUMEHTAJIBHASA YACT b (OIIBITHI)

B3anmopeiicTBre Meau ¢ KUCIOTAMMU.
[Tonygyenue ioguna menu (I).

[Tomnyuenue u cBoiictBa ruapokcuaa meau (II).
I'uaponus coneit meau ().

[Tonygyenue oxcuaa cepedpa.

[Tony4yenue ramoreHuI0B cepedpa.
Cepebpenne.

Noak~wdpE

JIABOPATOPHOE 3AHSTHE Ne 17: «d —3nemenTtsl |l rpynnel. Hunk. Kaamuii. PTyTh».
(4 uaca) (nas popmupoBanus komnerenuuii OIIK-2; OITK-8)

Bonpocsl 11st caMOCTOSTEIbHOM MOATOTOBKH:

1. Tlonoxenue muuka u pryrd B I1C. Dnekrponusie Gpopmyisl aromoB d-simemeHTOB I rpyImimsL.
Bo3moxHbIe U MPOSBIsiEMbIe CTENEHH OKUCICHUSA. DJIEKTPOHHBbIE (OPMYIBI HOHOB, TUI HX
000JI04EK.

2. CoenuHeHUs IIMHKA: OKCHUJI, TUIPOKCU], CyIb(}aT — noJydeHne, CBONCTRA.

3. Coemunenus prytu (II). Oxcupa, mosydenue, coiictBa. Xmopua pryru (II), momydenwme,
ruapoan3, GoTosu3, aMmmMoHoIu3. Amuaxiopun prytu (II).

4. Coenunenus pryru (I): xnopun pryru (I) — nonydenue; TuCIponoOpLUOHUPOBAHHE.

5. IlpumeHeHue coeAMHEHU TUHKA, KaMUs, PTYTH.

Jluteparypa:

1. O6mas u Heopranudyeckas xuMus. JIabopaTOpHBIN MPAKTUKYM: ydeOHOe mocobue i BY30B /
N. B. Pocun [u nap.]; mox pemakumeit WM. B. Pocuna, JI. JI. Tomunoit. — MockBa: N3gaTenbcTBO
Opaiit, 2024. — 477 c. — (Boiciee o6pa3oBanue). — ISBN 978-5-534-17291-1. — Texkcr:
aMeKTpoHHBIN // OOpa3oBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535726
ctp. 343-355.

2. Hukurtuna, H. I'. O0mas u HeopraHudeckast XuMusi. XUMUS 3JIEMEHTOB: YU€OHUK U MIPAKTUKYM JIJIst
By30B / H. I'. Hukutuna, B. U. ['pebenpkoBa. — 2-e u3., nepepad. u pon. — Mocksa: M3aaTenscTBo

KOpaiit, 2024. — 304 c. — (Bwicumiee o6pa3oBanue). — ISBN 978-5-534-17998-9. — Tekcr:
anekTpoHHbIN // Obpa3zoBatenbHas wiatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/539443
ctp. 273-285.

3. Cxisip, C. M. OOmias, HeopraHudeckas U OMOHEOpraHuueckas XuMus: ydyeOHoe mocobue ais
By30B/ C.W. Cxusip, B.T. [dprok, B. ®. lllynerun. — 3-e wu3a., mepepad. u jgom. — Mocksa:
WznatensctBo Opaiit, 2024. — 263 c. — (Briciiee obpazosanue). — ISBN 978-5-534-08661-4. —


https://urait.ru/bcode/535726
https://urait.ru/bcode/539443

Texct: anmekrponnsli //  OOpazoBatenbHas mnatdopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/540982 ctp. 226-230.

4. OOmas 1 HeopraHW4Yeckas XuUMUsS. 3alavyHuK : ydyeOHoe mocobue mis By3oB/ C. C. babkunHa [m
ap.] ; mon penakuueii C. C. babkunoit, JI. JI. Tomunoii. — Mocksa: M3narensctBo FOpaiit, 2024. —
464 c. — (Beicmiee o6OpasoBanue). — ISBN 978-5-534-01498-3. — Tekct: 3sekrponHsiin [/
OopazoBarenbhas iardopma Opaiit [caiit]. — URL: https://urait.ru/bcode/536069 ctp. 226-238;
313-328.

IIpumepHbIe 3a1aHus VI THCbMEHHON KOHTPOJIbHOI padoThI:

1. Ucnonb3yst MONSPU3ALMOHHBIE MIPEACTABICHUS, TEOPETUUECKU 0O0CHYIUTE CITIOCOOHOCTHh MOHOB
comu ZnSO4 x rtuaponusy. CocTaBbTe HOHHO-MOJIEKYISPHOE W MOJICKYJIIPHOC YpPaBHCHUS
peaKIMy TUIPOJIN3a STOW COJM, a TaKXKe PAaCCMOTPUTE THUIAPOJU3 C MO3UIUN TPOTOTUTHIECKOM
TEOPUHU KUCJIOT U OCHOBaHUH. YKaXUTe OpUeHTUpPOBOUHOE 3HaueHue PH pactBopa (pH>7, pH<7,
pH=7).

2. Harmummre ypaBHEHUST PEAKIIHA, TP IIOMOIIY KOTOPBIX MOKHO OCYIIIECTBUTh TPEBPAIICHHUS:
Hg — Hg2(NO3)2 — Hg2Cl, — HgNHCI

3. Hantmmmre ypaBHEHUsT peakiuii, pH MOMOIIN KOTOPBIX MOKHO OCYIIECTBUTH ITPEBPAIICHHUS |
Zn — ZnS0O4 — Kz[Zn(OH)4] — Zn(NO3)2 — Zn(OH):

4. Vcnonb3ys Mojsipu3alliOHHbIE MPEJICTaBICHUS, TEOPETUYECKU 000CHYIHTE CIIOCOOHOCTH MOHOB
comu Zn(NOz)2 x rumposu3y. CocTaBbTe MOHHO-MOJICKYJIIPHOE M MOJICKYJSIPHOE YpaBHEHUS
peaKuuy THUIIPOJIM3a ATOM COJIM, @ TAKKE PACCMOTPUTE THAPOJMU3 C MO3ZUIUNA MPOTOJIUTHYECKOM
TEOPUHU KUCJIOT U OCHOBAaHUH. YKaXUTE OPHEHTHUPOBOUYHOE 3HaueHue PH pacteopa (pH>7, pH<7,
pH=7).

5. Hammumure ypaBHEHUs peakiyii, Mpu MOMOIIN KOTOPBHIX MOXHO OCYIIIECTBUTD MTPEBPALLICHUS:
Hg — Hg(NOz)2 — HgO — HgCl, — Hg2Cl>

6. Hamumure YpaBHCHHA peaKuHﬁ, IIpHU ITOMOIINH KOTOPBIX MOKHO OCYIICCTBUTD IIPEBPAILLICHUA:
Zn — Naz[Zn(OH)4] — Zn(OH); — ZnO — ZnSO04

QKCHEPUMEHTAJIDBHASA YACT b (OIIBITHI)
1. B3aumojeiicTBue IMHKA C KUCIOTAMHU.
2. BzaumopeiicTBHUe IIMHKA CO LIEI0YaMH.
3. Ilomydenue u cBOMCTBA THAPOKCH]IA [IMHKA.
4. Tlonydenue cynbhuaa HUHKA.
8.2. OueHo4HbIE CpecTBA s MPOBeeHusl Py0e:KHOI aTTecTaluu
TecroBble 3ananusa. Kpurepuu ¢popmupoBanus oneHok.
TecTupoBanmne — akTHBHas (hopMa MPOBEPKHU MOJYUEHUS CTYJEHTOM 3HAHHH, TPOBOIUTCS

B 3JICKTp0HHOI71 cbopMe, Ha G,I[I/IHOP'I I/IHTepHeT-HHaTq)OpMe B CUCTCMC I_[eHTpaJ'II/BOBaHHOFO TCCTI/IPOBaHI/I}I
COT'Y ua mwmomaakax http://Ik.nosu.ru/ wmm  http://Ims.nosu.ru

[IpoBenenne pyOeKHBIX KOHTPOJBHBIX padOT U (HOPMHPOBAHHE OIEHOK IO TECTOBHIM 3aTaHUSIM
MIPOBOJMTCS B cOOTBeTCTBUU C [lonokenuem o 6amibHO-peiTunroBoit cucreme COI'Y.


https://urait.ru/bcode/540982
https://urait.ru/bcode/536069
http://lk.nosu.ru/
http://lms.nosu.ru/

IIpumepbl TeCTOBBIX 3aaHUM /151 KOHTPOJISA 3HAHMI, TOATOTOBKH
K pYOe:KHBIM aTTecTalusM
(151 mpoBepku cpopmupoBannocTu komnerenuuii OI7K-2; OIIK-8)

Oxucnurens — 3T0 aTOM, MOJIEKYJ1a MJIM MOH, KOTOPBIN
YBenuuuBaeT CBOIO CTENEHb OKUCIEHUS

IIpuHUMAaET 3JIEKTPOHBI

Oxucnsercs

OTtnaer cBOM 3JIEKTPOHBI

B kakoli cpejie mpoBOAMIIOCH BOCCTAHOBJICHHUE ITIEPMaHTaHATA KaJIUsl, €CITH PACTBOP 00CCI[BETHIICS?
B nelitpanbsHoi

B kwucmoin

B cuabHOMIETIOYHOM

YkakuTe Ha0Op BEIECTB, BKIIOYAIOIINNA TOJIBKO TUITUUHBIC OKHCITUTEIH:
KMnO4, Oz, KzCI’207, ano7, HNO;

KNO,, H;S04, SOz, KCIO4, O

Fz, HzS, HNO3, KMnO4, HzOz, Br,

B kako# cTeneHu OKHCIEHUS MOJIy4YaeTcsd MapraHell Ipy BOCCTAHOBJIEHUHW MEpMaHTraHaTa Kajus B HEUTpaJIbHOU
cpene?

2+

3+

4+

o+

3anumuTe ypaBHEHHE PEaKIIUK THAPOIIN3a U YKAXKHUTE XapaKTep Cpenl s pacTBopa NaSOs:
pH<7
pH=7
pH>7
pH=~7

3anummTe ypaBHEHHE PEaKINy THAPOII3A U YKaXKUTe Xapakrep cpensl ast pactBopa CuCly:
pH<7
pH=7
pH>7
pH=7

3anuIiuTe ypaBHEHHE PeaKIMy MHIPOITH3a U yKaXKuTe xapakrep cpezbl 11 pactBopa NH4CI:
pH<7
pH=7
pH>7
pH=7

OmpenenuTe CTENEHb OKUCICHUS M KOOPAWHAIMOHHOE YHCIO KOMIUIEKCOOOpa3oBareis B KOMILIEKCHOM
coemuaernn K[Co (NO2)s(NHs)2].

(_1! 6)

(0, 4)

(_2! 6)

(+3, 6)

(+3,4)

Kakast u3 popmyn coorBercTByeT Ha3BaHuIo rekcaunaHodeppart (11) kanus:
Ks [F e(C N) 5]
Ka [F e(C N) 5]



Ks[Ni(CN)e]
K4[Co(CN)g]

Cymma kodd¢punuentoB B ypaBHenuu peakiuu KI + KMnOg4 + HoSO4 [0 1, paBHa
37
25
43
41
51

XJIOpP B PEAKIIHSIX MOXET OBITh
OKHCIIUTEIIEM

BOCCTAHOBHUTEIEM

M OKHCIIMTEIIEM M BOCCTAHOBHUTEIIEM
HE MOXET OBITh BOCCTAHOBUTEIEM
HE MOXET OBITh OKHUCIUTEIEM

B peaxmun: KMnQO4 + HCl(koH1r.) [ Mapraser IpUHUMAET .... JJIEKTPOHOB:
3

4
6
5

B monexyne Oz KpaTHOCTB CBSI3M paBHA

gk~ wWPNE

[Ipu cMermBaHUK BOIHBIX PACTBOPOB CyNb(haTa aJFOMUHUS U KapOOHATA KaJHs B OCaJIOK BhIMAacT
KapOOHAT aTFOMIHHS

cynbdaT Kanus

TUJIPOKCH/T aITFOMHHUS

THJIPOKCH]T KalTusi

0CaJIOK HE BBITIA/IACT

Kaxue u3 coneit ruiponu3yroTcs o aHUOHY ?
NaNO-

Al15(SOq)3

CuCl,

LisPO,

CI’z(SO4)3

CymMa k02 UIMEHTOB B COKpalieHHOM HOHHOM ypaBHenun peakuun HCIO; + NaOH [ paBra

oOOuUThWN

lMuapokeny amoMuHUS
MPOSIBJISIET OCHOBHBIE CBOMCTBA
MPOSIBIISIET KUCIIOTHBIE CBOMCTBA
MPOSIBIISIET LIEIOYHbIE CBOMCTBA
pacTBOpuUM



HEpacTBOPUM

[Ipu ropeHrn MarHus Ha BO3JIyXe 00pa3yrOTCs
OKCH T

HUTPHUJ

THAPOKCHU]T

Kapou

TUZIPUJ

B cocraB OelnuIbHON U3BECTH BXOIAT
CaCl;

CaOo

Ca(ClO);

Ca(OH)

Ca(ClOs3),

CaMbIM CHUJIBHBIM OKHCIIUTEIIEM SIBJISETCS
KCIO

KCIO;

KCIO3

KCIO,

KCI

[Ipu mporryckanuu B pactBop NaOH yriiekucioro raza He o0pa3yrorcs
N8.2C03

NaHC03

Nazo

H.O

NaOH

Oneym — 310

KOHIICHTPUPOBAaHHAS CepHAst KHCIIOTa
YHCTask CepHasi KHCIIOTa

pacTtBop

OJIEMHOBAsI KUCIIOTA

TOMOT'EHHAs CUCTEMa

Kuciyro cpeiy HMEOT BOJHBIE PACTBOPHI
NHs

N2H4

HN3

NH.OH

NO>

MeToau4yecKHe peKOMEHIAIMH 110 MIOAT0TOBKE K TECTY
Ilpy TOArOTOBKE K TECTY HEOOXOAMMO YrIyOJIEHHO W3y4dTh JIMTEPATYPy 10 JUCIMILIMHE,
pasmemennyro B cucteme DMOC COI'Y ma mromaznkax http:/Ik.nosu.ru/ wmm  http://Ims.nosu.ru/,

ONpCAHaA3HAYCHHBIX IJI MCITIOJIb30BAHHA B IIPOLCCCC O6y‘ICHI/I$[.

Kputepun ounennBanusi. /{15 OlICHKM Ka)XI0My BEpHOMY OTBeTy maiite 1 Oamr. [lanee moacumraiiTe
00111yI0 cymMMy HaOpaHHBIX BaMH 0ayuioB. OmpenenuTe OleHKY YPOBHs 3HaHUN Ha JaHHBIH MOMEHT BPEMEHHU.

OreHka ypoBHSI ITOATOTOBJICHHOCTH:
100% - 85% - BBICOKMIA;
84% - 71% — nonmyCTUMBII;
70% - 50% — KpUTHYECKUIA,
MeHee 50% — HeJJOMyCTUMBIH.


http://lk.nosu.ru/
http://lms.nosu.ru/

8.3. IIpoMesKyTOYHBIH KOHTPOJIb 3HAHN, YMEHHI 1 HABBIKOB

IIpomexyTOYHBINi KOHTPOJIb - WUTOrOBas OLIEHKA 3HAHUM CTYAEHTa, OCYIIECTBIIAETCSA I10
HAKOTIMTEIBHOW CHCTEME CyMMHUpPOBaHHEM OalIOB, MOJYYEHHBIX B IpPOIECCE TEKYIIEro W PyOeKHOro
KOHTPOJISL.

®opma MPOMENKYTOUHOTO KOHTPOJIS — 3K3aMEH.

[IpoBeneHue Tekymero U NPOMeKyTOYHOIO KOHTPOJIS 110 JTUCIUIUIMHE OCYHIECTBIIAETCS B COOTBETCTBUU
¢ «llonoxenneM o OAIITBHO-PEHTHHIOBOM CUCTEME OIICHKH yCIIEBAEMOCTH CTYJICHTOB JIJIsl HallpaBJICHUH
OakasaBpuaTa M cHenuanuTeTra (eaepaabHOr0 TIOCYAApPCTBEHHOTO OIO/KETHOrO 00pa30BaTEeIbHOTO
yupexJieHus: Bbiciiero ooOpaszoBaHus «CeBepo-OCETHMHCKHI TOCylapCTBEHHbIH YHUBEPCUTET HMEHU
Kocra JleBanoBuua XerarypoBa», yTBep>KJIEHHBIM MprKazoM pektopa oT 01.10.2021 r., Ne 226.

BAJUIBHASA CTPYKTYPA OIIEHKU.

Makec.
KOJI-B
®DopMa KOHTPOJIA 0J1-BO
0aJJ10B
Texywian oyenka CTyJeHTa B TeueHUE 1-8 HENEIM COCTOUT H3: 20

[oaroroBka ¥ BHITIOJIHEHHE ITUCbMEHHBIX KOHTPOJIBHBIX paboT
BrimonHeHne TuChbMEHHBIX JOMAIIHUX 33/IaHuH 110 TEMaM
3aHATUHA U CAMOCTOSTENHHON paboThl (KOHCIIEKTOB); 20
OTBerbl Ha Ta0OPATOPHBIX 3AHATHSIX (KOJITOKBUYMBI)
BeimonHenne 1ab0paTOpHBIX padoT (XUMUYECKHI SKCIIEPUMEHT)
1-21 pybesicnaa nucomennas KOHMPOIbHAA padoma (KOMHbIOMEPHOE 15
mecmupoganue) - 9-asi HelleNs ceMecTpa
Texywaa oyenxa crynenta B TedeHne 10-17 Hemenn cocTOUT U3: 20

[MoaroroBka ¥ BHITIOJIHEHUE ITUCEMEHHBIX KOHTPOJIBHBIX paboT

BeImonHenre MMCbMEHHBIX JIOMAITHUX 3aJJaHuH 110 TeMaM

3aHATUHA U CAMOCTOSTENHHON paboThl (KOHCIIEKTOB); 20

OTBeTHI Ha JTA0OPATOPHBIX 3AHATHAX (KOJUTOKBUYMBI)

BrimronnaeHne 1a00paTOPHBIX PabOT (XUMHUUYECKUH SKCIICPUMEHT)
2-51 pyfescnas nucCbMeHHaAs KOHMPOAbHAs PAdoma (KomMnviomepHoe
mecmuposanue) - 18-as nenens cemecrpa

15

Hmozo 70

AtTecTalys CTYAEHTOB OCYIIECTBISIETCS COTIIACHO ClenytoneMy rpaguky: 1-i cemectp:

1-s pyOexxnas attectauus — 8-9 Hexenu cemectpa

2-51 pyOexHas arrecTtalys — NOCIEAHssA (MPEANOCHenHss) Helens cemecTpa 2-il cemectp: 1-s
pyOexHas arrecranus — 8-9 Hexenu cemecTpa 2-s pyOeXHas aTTecTanus — MOCIACTHs (TMPEANOCIIeTHss)
Henens cemecrpal.

Metoanka popMHPOBAHHUS Pe3y ILTHPYIONIEI OleHKH?

B xope TeKy1ero KoHTpoIIs CTyieHTh! MoryT HaOpath 0-70 Gayuos:
1 —s1 pyOe:xHAsI aTTeCTAMs] - MAKCHMAJIbHO 35 0aJ/U10B; U3 HUX:
ot 0 no 15 6amnos (P1) - aTrecrannonHas (pyoekHasi) KOHTPOJIbHAs padoTa;
ot 0 o 20 6amos (T1) - Tekymias paboTa CTyJeHTa B TeUCHHE pyOeKa.
2-51 pyOesKHAsl ATTECTAIMS — MAKCHMAJILHO 35 0aJ/U10B; H3 HUX:
ot 0 1o 15 6amnoB (P2)- arrecranmonHas (pyOexHast) KOHTPOJIbHAs paboTa;

! Tlonoxkenue 0 0 GaTLHO-PEUTHHIOBOM CHCTEME OLIEHKH yCTIEBAEMOCTH CTY/IEHTOB JUIsl HATIPABIIEHHiT OaKanaBpuara u
crenuanurera GeaeparbHOro rocy1apCTBEHHOT0 OI0KETHOTO 00pa30BaTEIbHOTO YIPEXKACHHS BBICIIET0 00pa30BaHUS
«CeBepo-OceTnHCKHIA rocyapcTBeHHbIN yHuBepcuteT uMeHu Kocra Jleanosuua Xeraryposa» (ot 01.10.2021 r., mp. Ne
226).

2 Tam »xe.



ot 0 1o 20 6amnos (T2) - Tekyias paboTa CTy/ieHTa B TEUCHUE pyOeKa.

8.3.1. Dk3ameHn.

DK3aMeH 10 JUCIUIUIMHE MPOBOJUTCS B YCTHOUM opme mo Omneram. Ha moAroToBky K OTBETY
cryneHty naercst 30 MUHYT. BUieT colepKuT Tpu BOIpOca: JBa TEOPETHUECKUX (5 0aIoB — KaKIbIi),
TPETUI BOMPOC — MPaKTHUYECKOE 3ajaHue (pacdyeTHas 3ajada W/Wid XuMudeckoe ynpaxHenue) — (20
0aIoB).

KpuTepuu onleHKH 0TBeTa CTYJIEHTA HA YCTHOM JK3aMeHe

Xapaxkmepucmuxa omeema oannwl

JlaH TONHBIA, pa3BEpPHYTBIM OTBET Ha IIOCTABJICHHBIM BOIPOC,
MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAaHUH 00 OOBEKTE,
MPOSIBIIAIONIAsACA B CBOOOTHOM ONEPUPOBAHUU MOHATUSIMHU, YMEHUU
BBIJICINTh CYIIECTBEHHBIE M HECYIIECTBEHHBIE €r0 IPU3HAKH,
NPUYMHHO-CIIC/ICTBEHHBIE  CBS3M.  3HaHWMe 00  oObekTe 26-30
JNEMOHCTpUpYyeTcs Ha ()OHE MOHUMAaHHUS €ro B CUCTEME JaHHOU
HayKH M MEXIUCHUIUIMHAPHBIX cBsA3eil. OTBeT popmynupyeTcs B
TEPMHHAX HAYKH, H3J0XKEH JUTEPaTypHBIM S3BIKOM, JIOTHYEH,
JI0KAa3aTeJIeH, JEMOHCTPUPYET aBTOPCKYIO MO3UIUIO CTYICHTA.

JlaH TONHBINA, pa3BEpHYTHIM OTBET Ha IIOCTABJICHHBIM BOIPOC,
MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAaHUH 00 OOBEKTE,
JIOKa3aTeJIbHO PACKpBITBI OCHOBHBIE TIOJIOKEHHSI TEMBI; B OTBETE

MIPOCIICKUBACTCS qyeTKast CTPYKTYpa, JIOTHYecKast
MOCIIEIOBATEIILHOCTh, OTPAXAIOIIas CYIIHOCTh PaCKPBIBAEMBIX
TOHSATHN, TEOPUH, SIBICHHUH. 3HaHUE 00 00BEKTE JEMOHCTPUPYETCS 21-25

Ha (¢oHE TIOHMMaHHA €ro B CHUCTEME [JaHHOW HaykKu U
MEXAUCUUITMHAPHBIX CBsi3ed. OTBET H3JI0KEH JHUTEepaTypHbIM
S3BIKOM B T€PMHUHAX Haykd. MoOryT ObITh JOMYIIEHbl HEIOYETHl B
OTpeeNIeHun MOHSTHIA, UCIPaBIICHHBIE CTYJEHTOM
CaMOCTOSITEJILHO B IPOIECCE OTBETA.

JlaH ToJHBIA, pa3BEepHYTHIM OTBET Ha IOCTaBJICHHBIM BOIPOC,
[0OKa3aHO yMEHHUE BBIJCIUTH CYIIECTBEHHbIE U HECYIIECTBEHHbBIE
MPU3HAKHU, [PUYUHHO-CIEACTBEHHbIE CBSi3M. OTBET  YETKO
CTPYKTYPUPOBaH, JIOTHYCH, M3JI0KEH B TepMHUHAX Hayku. OJHAKO 16-20
JOTMYIIEHbl ~ HE3HAYUTeNbHble  OMIMOKM  WJIM  HEJOYETHl,
WCIIPABIICHHBIE CTYACHTOM C TOMOIIBIO «HABOJSIIMX» BOIPOCOB
MIPeno1aBaTes.

Jlan mMONHBINA, HO HEAOCTATOYHO IIOCJIEOBATEIbHBIA OTBET Ha
MIOCTABJICHHBIN BOMPOC, HO MPH 3TOM IMOKA3aHO YMEHUE BBIJICIUTH
CYIIECTBEHHbIE M HECYIIECTBEHHbIE TMPU3HAKA M NPUYUHHO-
CleICTBEHHbIE CBsA3M. OTBET JIOTMUEH U M3JI0KEH B TEpPMHHaX 11-15
Hayku. Moryt ObITh JomymieHbl 1—2 omuOKH B ONpEIeICHUU
OCHOBHBIX TOHSTHI, KOTOPbIE CTYIACHT 3aTPYAHSIETCS HCIPABUTH
CaMOCTOSITENBHO.

JlaH HEMOJIHBIM OTBET, JIOTHKA U TMOCJIEI0BATENIbHOCTh M3JI0KEHUS
MMEIOT CYIIECTBEHHbIE HapylieHus. JlomymieHbl rpyOble OIMOKU
MPH OMpENEIeHUH CYIIHOCTU PACKPHIBAEMBIX TOHATUH, TEOPHiA,
SIBJICHUH, BCJICICTBUE HETIOHUMAHUS CTYIEHTOM MX CYIIECTBEHHBIX
Y HECYIIECTBEHHBIX MPU3HAKOB U CBsA3eil. B OTBeTe OTCYTCTBYIOT
BBIBOJBI. ~ YMEHHE  PAcKpbiTh  KOHKPETHBIE  MPOSBICHUS
00001IIeHHBIX 3HAHUI He MmokazaHo. PeueBoe odopmueHue tpedyer
MOTPAaBOK, KOPPEKIIHH.
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JlaH HENONHBIA OTBET, NPEACTABIAIOMINNA COO0OW pa3po3HEHHBIE
3HaHUS 10 TEME BONpOCa C CYIIECTBEHHBIMH OIIMOKAMU B
onpeneneHusx. l[IpucyrcTByroT (parMeHTapHOCTh, HEIOTUYHOCTH
n3n0xeHus. CTyIeHT HE OCO3HAET CBSI3b JAHHOTO MOHSATHS, TEOPUH,
ABJICHHUA C OPYrUMHU o0BbeKTaMu JUCHUITIINHBI. OTCYTCTBYIOT
BBIBOJIbI, KOHKPCTHU3aAlHA MW [JOKa3aTCJIIbHOCTH HW3JIOKCHHA. Peun
HETrpaMOTHas. I[OHOJIHI/ITGJII)HI)IC n YTOYHAIOUIUC BOITPOCHI
npenoaaBaTciida HE MNPUBOAAT K KOPPCKIHMU OTBCTA CTYACHTA HE
TOJIBKO HA IIOCTABJIICHHBIM BOIPOC, HO M HA JPYIME€ BOIPOCHI
JUCLUILINHBI.

He I10JIYYCHBI OTBCTBI 11O 0a30BEIM BOITpOCaM JUCIHUILIINHBI. 0

3a yCTHBIN OTBET Ha dK3aMeHe CTyAeHT moxydaet 0-30 6amos.

CTyneHTsI, TIONYIUBIINE B XOJ€ TEKYIIEro U pyoexxHoro koHTposst S0-70 6amioB, aBTOMaTHUECKA
MOJTy9Yal0T YIOBJIETBOPUTENHHYIO IK3aMEHAMOHHYIO OIeHKY. [lo HaOpaHHOW cymMe OalioB B TeUeHHE
ceMecTpa CTYZIEHT uMeeT paBo MOJTyYHTh «aBTOMATHYECKI TOJIEKO OTICHKY
«YIOBJIETBOPUTEILHO»/«3aueT» JHO0 «HEYTOBIECTBOPUTEIbHOY/ «He3aueT». Jnsg momydenuss Oosiee
BBICOKOTO Oama («yIJOBIETBOPUTEIBHO», «XOPOMIO» WM «OTIMYHO») CTYICHT O0s3aH SBUTHCS Ha
9K3aMeH M CAaBaTh dK3aMeH 1o nikaie ot 0- 30 6ayuioB B OTIOTHEHNE K HAKOTUIEHHBIM 32 CEMECTp Oayiam.

PesynbTupyromias oleHKa CKJIaJbIBAaeTCsl 10 COOTBETCTBYIOIIEH  (QopMysie C y4eToM TeKyllen
YCIIEBaEMOCTH, Pe3yTbTaTOB PyOESIKHBIX aTTECTAIIMI M YCTHOTO OTBETA HA DK3aMEHE.

[epecdeT MOTy9IEHHONH UTOTOBOI CyMMBI OaJUTOB 110 TIPEAMETY B OIIEHKY MPOM3BOUTCS TIO IIKAJIE:
* «oTan4uHO» — 86-100 Gamios;

* «xopoto» — 71-85 Gamos;

* «ynoBIETBOPUTENBHO» — 50-70 6anos.;

* «3auer» — 50-100 Gamos.

8.3.2 Bonpockl K 3k3ameny no aucuuminne «Heopranuueckas xumus» (OIIK-2; OITK-8)
1. BaxHeiimme Kiacchl HEOPTraHWYECKUX coenuHeHud. [IoHATHS OKcHza, KUCIOTHI, OCHOBAaHUS M

COJIM C TOYKH 3PCHUSA TCOPHUU SHCKTPOHHTquCKOﬁ Jucconualnuu. I'enetnyeckas cBI3b MCXKIY
KJIaCCaMU HCOPTraHUYCCKUX COCHHHGHHﬁ.

2. Bopopon. Haxoxnenue B npupoge. [lonydenue, cBoiicTBa U NMpUMEHEHHE BOJIOPOa; (pusnveckue
U XxuMuueckue cBoiictBa. Ocoboe mosoxkenue Bogopoaa B [lepuonnyeckoii cuctemMe 3J€MEHTOB.
Hzotonsl Bogopoaa; Ctpoenue u coiictBa noHa ruapokconns HzO. Mon H ¥ OCHOBHBIE THIIBI
TUAPUJIOB.

3. Kucnopon (o0mas xapakTepucTuka, CTpOCHUE, CIIOCOOBI MOTyYeHHs, (PU3NUecKue U XUMHUYECKUe
cBoiictBa). Okcuapl. O30H (MOJIyuyeHUE, CTPOCHHE, CBOMCTBA U MpUMeHeHue). O30HU/IbI.

4. P-snementsl VIII rpynmbel. DiexkTpoHHas KOH(Urypaiusi, BEIUYUHBI PAJAUYCOB U DHEPrHH
HMOHHM3AI[UM aTOMOB OjaropoAHbIX ra3oB. [lomydeHue, cTpoeHue, cBOHCTBAa 01aropoAHbIX Ta3oB.
[Ipumenenue G1aropoIHBIX Ta30B.

5. P-oanementst VII rpymnmel. 3aKOHOMEPHOCTH B U3MEHEHHUH 3JIEKTPOHHOMN KOH (pUrypammu, BeIuduH

paanycoB, SHEPTUU MOHHM3ALMHU, CPOACTBA K AJIEKTPOHY, FIEKTPOOTPULATENBHOCTH, XapaKTEPHBIX

cTemneHel okucieHus atoMoB. OcoOeHHOCTH (Ppropa. XMMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB.

CpaBHUTENIbHAS XapaKTEPUCTHUKA.

X7op, pusndeckre U XUMHUECKHE CBOMCTBA, XapaKTePUCTHKA OCHOBHBIX COSAMHEHUIA.

7. TanoreHoBogopoabl. CnocoObl TONy4eHUS W CBOMCTBA. 3aKOHOMEPHOCTH B H3MEHEHUU
KHCIIOTHBIX U BOCCTAHOBUTENBHBIX CBOMCTB rajJoreHoBOJOPOIHBIX KuciaoT (HI).

8. KucnoponHbsie COeAMHEHHS TaJOT€HOB. 3aKOHOMEPHOCTH B CTPOCHHHM M CBOMCTBaX OKCHJIOB.
Cnoco6b1 momyuenusi. M3menenue crtpoenus u cBoiictB B psagy HI'O-HI'Ox—HI'O3—HI'Ou:
TEpMUYECKass YCTONYMBOCTb, OKHCIHMTENIbHbIE, KUCIOTHO-OCHOBHBIE CBOicTBa. ComocTaBieHHE
YCTOMUYMUBOCTU U OKUCIUTEIBHBIX CBOMCTB KUCIOPOIHBIX KUCIOT T'aJIOT€HOB.

9. P —snementsl VI rpymnmel. CpaBHUTENbHAs XapaKTEPUCTUKA. 3aKOHOMEPHOCTH B HM3MEHEHHUH
ANIEKTPOHHOW KOH(HUTypaIiy, BEIHUYUH PaJdyCOB, SHEPTUU HOHU3AINU, CPOJICTBA K DIEKTPOHY,

o



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

XapaKTEepPHBIX CTENEHEH OKHUCIIEHUS, IEKTPOOTPULATEIbHOCTH M KOOPAMHALMOHHBIX YHUCEI
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU (PU3UUECKUX CBOMCTB MPOCTHIX BEIIECTB.

P —snementst VI rpynnei. Bopopoansie coeaunenus. [lapamerpst monexkyn HpD (mnuna u
SHEpPTUs CBS3M, BAJICHTHBIM yrojl), 3aKOHOMEPHOCTH H3MEHEHHUS (U3NUYECKUX CBOWCTB
(IMTONBHBIIT MOMEHT, SHEPTHUs JHCCOLMALUK, TeMnepaTypa ¢a3oBbiX nepexoaoB). CoenquHeHUs
CEpBI C BOJIOPOJIOM.

CoenuHeHus XalbKOTEHOB ¢  KuciopojgoM. Kucimopoacoaepxkamiye COEAMHEHUS — CEPHI.
CormnocraBnenue cTpoeHus U cBOMCTB OkcunoB D02 u D0s3. YcnoBus okucienus SOz B SOa.
Oxcoxucnotel H2SO3u HoSO4: cTpoeHne aHHOHOB M XMMHYECKHAE CBOHCTBA.

[Tomy4yenue, crtpoenune u oxuciautenbHble cBokcTBa H2SOs. Tepmuueckas ycTOWYMBOCTH
cynbdaroB. ComnocraBieHHE CHIJIBI KHCIOT, TEPMHUYECKOH YCTOHYHMBOCTH M OKHCIUTEIHLHOU
akTUBHOCTH OKCOKUCIOT HoSO3 u HoSO4.

P—anemenTrl V rpynnsl. 3aKOHOMEPHOCTH B MU3MEHEHUHU 3JIEKTPOHHON KOH(PUrypanuu, BEIUUYUH
paanycoB, PHEPrUM HOHM3ALMM aTOMOB, CPOJICTBA K 3JIEKTPOHY U AJIEKTPOOTPULATENHHOCTH.
XapakTepHble CTENEHU OKUCIEHUS U KOOpAMHALMOHHBIE unciaa. OCHOBHBbIE MPHUPOJHBIE
CO€JIMHEHUS, MPUHIUIBI OJYyYeHHs U3 HUX a30Ta, (hocopa, MBIIIbSIKA, CYpbMbl, BUCMYTA.
CrpoeHre U 3aKOHOMEPHOCTH B M3MEHEHUHM (PU3MUECKUX M XUMHUYECKHX CBOMCTB BOJOPOJHBIX
coequHennit OHas. Ilomydenwe u CBOMCTBa aMMHMaka: aBTOMOHHU3ALMS, PEAKIHUHM 3aMEIICHMS,
aKIENTOpHBIE  (MPOTOJIUTHYECKOE B3aUMOJCHCTBHE C BOJOM), JIOHOpPHBIE (0Opa3oBaHUE
aMMHUaKaTOB) M BOCCTAHOBHUTENbHbIE CBOMCTBA. Tepmuueckas yCTOMYMBOCTH COJIel aMMOHHUSA -
¢bocdatos, xJI0pUI0B, CYyIb(}HAaTOB, HUITPATOB, HUTPUTOB.

A3zoT, oOmiast xapaktepuctuka. CoelMHEHHUs a30Ta C BOJOPOJIOM, IMOJIydeHUe, (U3NYECKUEe M
XUMHUYECKHE CBOMCTBA.

Kucnopoaconepxamue coenunenus azora. [lomydeHue, cocTaB, CTpOCHHE M 3aKOHOMEPHOCTH B
W3MEHEHHUHU CBOICTB OKCHUJIOB a30Ta. TepMuueckoe pas3nokKeHrne HUTPATOB METAIJIOB.

[Tonyuenne, comnocraBieHue crpoeHust U cBoMcTB azotucrod HNO2 u azotnoii HNO3 kuciort:
TEPMOJIMHAMHUYECKasl YCTOMYUBOCTb, KHUCIOTHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA
BOJHBIX PACTBOPOB. 3aBUCHMOCTH COCTaBa MPOAYKTOB B3aUMOJEWUCTBUS A30THOM KHUCIOTHI C
MeTauiamu oT KoHueHTparmu HNO3 u mpupoipl MeTasia.

DOneMeHTbl MOATPYNIbl  MbIIIbsAKa. OCOOEHHOCTH KHCIOTHO-OCHOBHBIX M  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX CBOMCTB OKCOCOCIMHEHUI MBIIIbsKA, CypbMbl U BUcMyTa. OOmue
TEHJICHIIMM B U3MEHEHUU CTPOEHUS U CBOMCTB OKCUAOB M OKCOKUCIIOT P- AJIEMEHTOB 5—OM IPYIIIbI
[leproauueckoii cUCTEMBI (KUCIOTHO-OCHOBHBIX M OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX).

®ochop, puznyueckue U XUMHYECKHUE CBOMCTBA, OCHOBHBIE coeqHeHMs. Polib coequHeHnii a3oTa
u ¢docdopa B dKOJIOTHMM U B OuosorHyYecKux mpoueccax. [IpuMeHeHne MpOoCThIX BEIIECTB P—
3JIEMEHTOB V T'pYIIIIHIL.

P—anemenTts! 1V rpynmbsl. 3aKkOHOMEPHOCTH B M3MEHEHUU AJIEKTPOHHOU KOH(UTYpalnu, pa3MepoB
aTOMOB, PHEPIHMHM HOHU3AI[MH, CPOJICTBA K DIIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTH, XapaKTEPHBIX
CTETEeHeW OKHCIEHHUS U KOOPAMHAIIMOHHBIX 4YKcel aTroMOB. OCHOBHBIE NPUPOJHBIE COCIUHEHUS,
MPUHIUIBI TOMYyYeHHUs] M3 HUX YTIepoJa, KpPeMHHs, T'epMaHus, OJioBa, cBHHIA. [IprumeHeHue
MIPOCTHIX BEIIECTB.

p—oneMenTtsl [V rpynnel. ®Ou3nueckue M XMMUYECKHME CBOMCTBAa MPOCTBIX BELIECTB. YTIEPO/,
(dusznueckne U XUMHUYECKHe CBOICTBa, OCHOBHBIe coenuHeHus. Ctpoenue u corictBa H2CO:s.
TepMmoanHaMuueckas yCTOHYMBOCTh KapOOHATOB.

p—onementsl [V rpymnmel. Kpemnwii, ¢usndeckue M XUMUYECKHE CBONCTBA, OCHOBHBIC
coenunenusi. Crpoenue u cBoiictBa SiO,. ComocraBnenue ctpoeHus u coictB CO2 u SiOy,
KapOOHATOB M cUIUKaTOB. OCHOBHBIE TUIIBI CTPYKTYP CHIIMKATOB.

DneMeHThl MOATPYIIBl TepMaHus, (U3NYECKHe U XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB,
OCHOBHBIE COEIMHEHUS. 3aKOHOMEPHOCTU B H3MEHEHUU CTPOEHMSI M XUMHYECKHX CBOWCTB
OKcHJIOB U ruapokcusioB Ge, Sn u Pb (TepmoauHaMuyeckast ycTOMUYMBOCTb, KUCIIOTHO-OCHOBHBIE
Y OKUCIIUTEIHHO-BOCCTAHOBUTENIBHBIE CBOWCTBA).

p—onementsl Il rpynmbl. 3aKOHOMEPHOCTH B U3MEHEHUH AJIEKTPOHHON KOH(PUTYpaIuu, pa3MepoB
aTOMOB, PHEPrUU MOHHU3ALUM, CPOJICTBA K AJEKTPOHY, AJIEKTPOOTPHUILIATEILHOCTH, XapaKTEPHBIX
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CTENEHEW OKMCIIEHUS U KOOPAMHALMOHHBIX Yncesl aToMOB. OCHOBHBIE MPUPOJIHBIE COEIMHEHUS,
NPUHLUIBI TOTYYEHHs U3 HUX O0pa, allOMUHHUS, TajUnsl, UHAMS, Tauis. [I[puMeHeHre nmpocThix
BEILIECTB.

bop, ¢usmueckne M XUMHUYECKHE CBOWCTBA, OCHOBHBIE COCIMHEHHS. XapaKTepHbIE CTENECHH
OKHCIICHHSI UM KOOpPIMHALMOHHBIE 4Hcia Oopa. Kpucramnmmyeckas cTpykTypa, (U3UYEcKHe U
XUMUYecKue cBoiicTBa 0opa. [lonydyenue, ctpoenue, cBoiictBa qudbopana BoHe.

[Tomy4yenue, Qu3MUECKHEe M XUMHUYECKHE CBOWCTBA AJIOMHHHSA, TAUTUS, WHAWS M TaJUIHS.
3aKOHOMEPHOCTH B  CTPOCHHUH, TEPMUYECKOM  yCTOWYMBOCTH, KHUCIOTHO-OCHOBHBIX U
OKHCIIUTEIBbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB coequHeHul p—anemeHToB III rpynmel B creneHu
OKHUCJIEHUS 1+3: OKCHU/IbI, TUAPOKCUbI, TaJIOT€HHIBI.

S—3JIEeMEHTHI. 3aKOHOMEPHOCTH B M3MEHEHHHU AJIEKTPOHHBIX KOH(UTYpaIuii, BEJIMYNH PaJNyCOB,
SHEpruil HoHu3auuu aroMoB. OCOOEHHOCTH JUTHUSA. ODHEPrusl KPUCTAUNIMYECKOM peleTKH,
¢usznuecknue M XUMUYECKHE CBOWCTBA NPOCTHIX BemecTB. OCOOEHHOCTH B3aMMOJICHCTBUS
LIEJI0YHBIX METAJUIOB C BOJIOU MO PALY JIMTHI — LE3HM.

3aKOHOMEPHOCTH B CTPOEHMU M CBOMCTBaxX (TepMHUYECKas YCTOMUMBOCTb, KHCIOTHO-OCHOBHBIE
CBOMCTBAa) OCHOBHBIX THIIOB COEJUHEHMI: OKCHJIOB, NMEPOKCHUIOB, THIPOKCHUIOB, KapOOHATOB,
rajioreHuJI0B. OCOOEHHOCTH KOMIUIEKCHBIX COEIUHEHUI IIeNOYHbIX 31eMeHTOB. [lomyuenue
LIEJIOYHBIX METAJUIOB W3 MPUPOJHBIX coequHeHui. [IpumMeHeHHe MIEeTOYHBIX METAJJIOB M X
COECIUHEHU.

bepunnuii, ¢usznueckne MW XUMUYECKHE CBOWCTBA, OCHOBHBIE coenuHeHus. [IpumeHeHue
OepuILIus, MarHus U 1eJI0YHO3EMENIbHBIX JIEMEHTOB.

Obmas xapaktepuctuka d —d31eMEHTOB. 3aKOHOMEPHOCTHM B H3MEHEHHHM 3JIEKTPOHHBIX
KOH(QUTYpaluii, paguycoB, OHHEPTrUid HWOHU3AIMH, XAPAKTEPHBIX CTEMEHEeW OKUCIEHUS |
KOOPAMHAIIMOHHBIX YHACET aTOMOB.

d—onementsr I rpynmel. JlantaHouwasl W akTHHOWABL. PenakosemenbHbie smeMeHTh (P3D).
JlantanugHoe cxkarue. Xumuueckue cBorictBa P33. 3aKOHOMEPHOCTH B CTPOEHUU M CBOMCTBAX
OKCHJIOB, THAPOKCHAOB. CXOACTBO U pazinune XuMuu P33 u 351eMeHTOB 2-0#1 TpyMIIbI.

AKTHHUH W aKTHHUIBL. 3aKOHOMEPHOCTH B M3MEHEHUHU SJIEKTPOHHOW KOH(UTYpAIMH, PAIUYCOB,
SHEPIruil MOHU3ALNH, XAPAKTEPHBIX CTENEHEH OKHCIICHHS, KOOPJAWHALMOHHBIX YUCEN aKTHHUS U
aktuHugoB. [loarpynmsl Topuss u Oepknus. Ilonmydenue, ¢usnueckue U XUMHUYECKHE
(B3auMoeiicTBHE C KUCIOTaMHU, 1eJ09aMH, HEMETaJlIaMH ) CBOICTBA MPOCTHIX BELIECTB.
d-onementsr IV rpymmel. COMOCTaBICHHE 3JICKTPOHHBIX KOH(UIypanuil, BEIHMYHH PaIHyCoOB,
SHEPIruil MOHU3AINH, XapPAKTEPHBIX CTEINEHEN OKUCIEHHS, KOOPAUHALIMOHHBIX YUCEJI aTOMOB -
3J1IeMEHTOB U d-311eMeHTOB 4-oi rpynnbl. [IpupoaHsie coequHeHus, TOJyYeHHEe U COMOCTaBICHUE
(bu3MYECKUX U XUMHUYECKHUX CBOMCTB MPOCTHIX BellecTB d-371eMEHTOB 4-0i TPYIIIIHI.

d-onementst V rpymmbl. CONOCTAaBICHHE SIICKTPOHHBIX KOH(MUIYpaIlUii, BEJUYHUH PaaHyCOB,
SHEpPruil MOHU3ALINHU, CTETICHEH OKHCIICHUS, KOOPIMHAIIMOHHBIX YHCEI aTOMOB P-2JIEMEHTOB U d-
aJIeMeHTOB 5-o¥f rpymmbl. [lpupomnsie coenuHeHust d-3IeMEHTOB 5-OW TPYIIBI, MOJy4eHUE,
MpUMeHeHHe, (PU3NUECKUEe U XUMUYECKUE CBOMCTBA MIPOCTHIX BEIIeCTB d-2JIEMEHTOB 5-0i TPYIIIBI.
d-oanementsr VI rpymmel. COmOCTaBICHHE 3JIEKTPOHHBIX KOH(MUTYpaluii, BEIUYHUH pPaAJUYyCOB,
SHEPrUuil MOHU3AIMH, XapPAKTEPHBIX CTEINEHEN OKHUCIECHHS, KOOPAMHAMOHHBIX YUCEI aTOMOB -
35IeMeHTOB M d-3neMeHTOB 6-0if rpynmbl. CpaBHEHHE XHMUYECKUX M (PU3MUYECKMX CBOWCTB
npocThIX BelecTB O - 3meMeHTOB 6-0i rpymmbl. VX monydeHue U3 MPUPOAHBIX COCAMHEHUN U
IIPUMEHEHHE.

XpoM, ¢pu3ndeckue 1 XMMUYECKHE CBOMCTBA, OCHOBHBIE coelnHeHHs. COMOCTaBIeHUE KHUCIOTHO-
OCHOBHBIX, OKUCIIHTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB coeanHeHuii xpoma B psiay Cr (VI)—Cr
(1nn—-Cr (11).

d—onementsr VII rpynmbl. CpaBHHUTEIbHAs XapaKTEPUCTHKA JJICKTPOHHBIX KOH(UTYypaIuii,
BEIMYMH  paJUyCOB, DSHEPrUd  HWOHM3ALMM, XapaKTEPHBIX CTENEHEH  OKHUCIEHUS U
KOOPAMHAIIMOHHBIX YHCENl aTOMOB p- 3JeMeHTOB U d-aneMeHTOB 7-0i rpynmsl. IlpupoaHbie
COEJIMHEHUS, MoJIydyeHne, PU3nYeckue, XMuMUUECKUe CBOWCTBA M NMPHUMEHEHHUE MPOCTHIX BEIIECTB
d-armeMeHTOB 7-0M TPYIIIHI.



38.

39.

40.

41.

42.

43.

44,

45.

46.

Mapranen, ¢usnueckne M XHUMHYECKHE CBOWCTBA, coemuHenwst mapranma (II, IV, VI, VII).
ComnocrapiieHue CBOWCTB COEIMHEHUI MapraHiia ¢ pa3JInYHbIMU CTEIEHSIMU OKUCICHUSL.
DneMeHThl Tpuaabl xene3a. 3d ameMeHTsl — Kemne30, KoOanbT, HUKeab. CpaBHEHHE AIIEKTPOHHON
KoH(UTypanuu, paguycoB, SHEPrudl HMOHU3AIMH, XapPaKTEPHBIX CTEICHEH OKUCICHHUS U
KOOPAMHALIMOHHBIX YHCEJl aTOMOB JTHX JJEMEHTOB. IIpupojaHbIE COEIMHEHHs, IOJIy4YCHHE,
IIPUMEHEHHE U CBOMCTBA IPOCTHIX BelecTB. DeppoOMarHeTU3M.

ComnocTaBiieHUE CTPOCHUST W XUMHUYECKUX CBOWCTB coemuHeHwid Fe, Co, Ni co cTerneHbio
okucnenus II u IIl. CpaBHeHue CTpoeHHs M CBONCTB KOMIUIEKCHBIX (LIMAHUABI, aMMHaKaThl,
raJIOreHU/Ibl) COEJMHEHUH Kee3a, KoOanbTa, HUKEs.

4d-u 5d-anemMeHTBI: PyTEHUH, pOJMiA, NaUTaaUi, OCMHUH, HPUANMH, IIathHa. [IpupoaHbIe
COCIIMHEHUS, MTOJIydeHUE, IPUMEHEHHE, (U3NUECKUE M XUMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB.
d-snemenTs! | rpymisl.

CormocTtaBieHrue JJICKTPOHHBIX KOH(MUTypaluid, BEJIWYUH PAJAUYCOB, DHEPrUi HMOHHU3AINH,
XapaKTEpPHBIX CTENEHEH OKHUCIIEHHS W KOOPAMHAIIMOHHBIX YHCENT aTOMOB S-3JIEMEHTOB U d-
aneMeHTOB 1-o#f rpynmbl. [Ipupoanbie coenuHeHus, MOJydeHHE, NMPUMEHEHHE, (PU3NYecKue u
XUMUYECKHE CBOMCTBA, MPOCTHIX BEHIECTB d-3JIEMEHTOB 1-0M I'PYTIIIBI.

d —snemenTts! I rpymmel. Mens, Gusnyeckre 1 XUMUYECKHE CBOMCTBA, OCHOBHBIC coeauHenus (I,
).

KommnekcHeie coenuuenusi d-aneMeHTOB 1-0if rpynmbl (aMMHakaThl, [TUAHHUJbI, TaJOT€HUIbI):
KOOPJIUHAIIMOHHBIE YMCIIa, 3aBUCUMOCTh ()OPMBI KOOPIMHAIIMOHHOTO TMOJUAIpa OT JIEKTPOHHON
KOH(UTypallui LEHTPAJIbHOTO atomMa U Npupojbl guranaa. CTpoeHue U CBOMCTBA COEAMHEHM
sneMeHTOB Cu, Ag, Au B BBICIINX CTENIEHAX OKHCIICHHUS.

d-onementsr Il rpynmel. COnocTaBieHUE 3JIEKTPOHHBIX KOHQPHUTYpaluil, paanycoB, SHEPrHit
VMOHU3AIUM, XapaKTEPHBIX CTENEHEH OKHUCIEHUS, KOOPANHALMOHHBIX YHCEJl aTOMOB S-3JIEMEHTOB
u d-snemenToB 2-0¥ rpynmsl. [IpupoaHbie coenHeHus, MOIydYeHue, MpuMeHeHue, Gu3nyeckue u
XUMHUYECKHE CBOMCTBA [IUHKA, KaIMHUS, PTYTH.

d-oanementsr Il rpymmel: oOIIas XapakTepuUCTHKa, (QU3MYECKHMEe W XHMHUYECKHE CBOWCTBA.
Kowmmnekcueie coenuHeHust d-371€MEHTOB 2-OW TpYNIbl: aMMHAKaThl, TajJOTEHHbI, I[UAHH]IBI.
[IpumeHeHnne coeqMHEHU [IMHKA, KaaMUsl, pTYTH.

IIpumepHbIe IK3aMeHAIIMOHHBIE OMJIeTHI 0 JUCHHUILINHE
«Heopranuueckas xumus» (OIIK-2; OIIK-8)

MuHuCTEPCTBO HAYKH M Bbiciiero odpasoBanus Poccuiickoii ®egepanun
denepanbHOE rocyJapcTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICLIEr0 00pa30BaHus
«CeBepo-OceTuHCKUI rocyjapcTBeHHbIN yHUBepcuTeT uMeHn Kocra JleBanoBuua Xeraryposay
KA®EJIPA OBIIEA 1 HEOPT AHUYECKOM XUMUU
DK3AMEH no guctummmae «HEOPI' AHUYECKAS XUMMUWS»
Hamnpagnenue nmoaroroBku 6akanaBpuara 44.03.05 Iemarorudeckoe obpasoBanue (¢ AByMst NPOGUISIMU TOATOTOBKH),
2 cemectp

BUJIET Ne 2

1. p-snmementst VI rpynmel. OnekTpoHHas KOH(GUTYpamus, BEIHUYWHBI PaJUyCOB H DJHEPTHUU
HMOHHU3ALMK aTOMOB OJIaropofHbIX ras3oB. [lomydeHue, crpoeHue, cBOWCTBa ONaropoJHBIX I'a3oB.
[Ipumenenue OaropoHBIX Ta30B. (5 0aIoB)

2. d-snementsl IV rpymmel. ComocTaBieHHE 3JIEKTPOHHBIX KOH(GUIYpalid, BEIUYHH PaHyCOB,
JHEPruil MOHM3ALMH, XapAKTEPHBIX CTEHEHEH OKUCIIEHHs, KOOPAMHAIIMOHHBIX YHCEN aTOMOB P-
371eMeHTOB U d-31eMeHTOB 4-0if rpymnmsl. [IpupoaHbie coenuHeHus, MOTy4YEeHNE U COIOCTABIICHUE
(pU3MIECKUX M XMMHYECKUX CBOHCTB MPOCTHIX BemlecTs O-smeMenToB 4-oif rpynmb. (5 6aios)

3. CocraBute ypaBHeHus ciexytlomux  peakuuil. KosdduumeHTsI B OKHUCIUTENBHO—
BOCCTAHOBHUTEIBHBIX PEAaKLUUAX, NPOTEKAIOIMX B BOIHBIX pPAaCTBOPaX, pPacCTaBUTh HOHHO—
3JIEKTPOHHBIM METOJIOM:
a) MepoKCcHAa BOJIOPOAa ¢ MOAUIOM KaJlisl B KUCIIOH cpee.
0) «1apckoi BOIKHU» C 3010TOM. (20 6amioB)

3aB. kadenpoii, TOIEeHT

[IpenonaBarens




MuHHCTEPCTBO HAYKH U Bbiciero oopasosanus Poccuiickoii ®enepanun
®enepansHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YIPEXKICHUE BBICIIEr0 00pa3oBaHUs
«CeBepo-OceTHHCKHI rocytapcTBeHHBIN yHUBepcuTeT nMeHn Kocra JleBanoBnda Xeraryposa»
KA®EJIPA OBILEN 1 HEOPT AHUYECKOM XUMUU
DK3AMEH 1o guciummnae «HEOPI' AHYECKA S XMW S»
Hamnpasnenne noarorosku 6akanaspuara 44.03.05 [lemarornueckoe obpasoBanue (¢ AByMs HPOGIIISIMHU TTOATOTOBKH),
2 cemectp

BUJIET Ne 3

1. P-anmementst VII rpynmbl. 3aKOHOMEPHOCTH B HM3MEHEHWHU D3JIEKTPOHHOM KOH(HTYpaluy,
BEIMYUH PaJINyCcOB, SJHEPTUU HOHM3ALMH, CPOJICTBA K AIIEKTPOHY, JEKTPOOTPUIIATENHLHOCTH,
XapaKTepHBIX CTereHel okuciieHust atoMoB. OcobeHHocTH (Topa. XHMHUYECKHE CBOWCTBA
MpOCTHIX BemecTB. CpaBHUTENbHAS XapaKTepuCTHKa. (5 0amioB)

2. d-anementsl V rpynmbl. ComocTaBieHUE JICKTPOHHBIX KOH(PUTIYpaIMii, BEIUYUH PaJIMyCOB,
SHEpPTUil MOHM3ALMH, CTETIEHEH OKHUCIIEHH, KOOPIMHAIIMOHHBIX YMCENT aTOMOB P-3JIEMEHTOB U
d-anmemenToB 5-0i rpymisl. [IpupoaHbie coemuHeHusT d-27IEMEHTOB 5-0# TPYIIIIEI, MOTyUEHHE,
npUMeHeHue, (QU3NYEeCKue W XMMHUYECKHE CBOMCTBA IMPOCTHIX BelecTB d-31IEMEHTOB S5-0i
rpymmsl. (5 6aioB)

3. OcyulecTBuTe MpeBpalleHus, 0003HAYUB COCTOSIHHS BENIECTB ¥ HA3BaB IPOIYKTHI:

KMnOs — MnSO4 — Mn(OH), -Mn0O; (20 6asioB)

3aB. xadenpoii, Jo1eHT
IIpenonaBarens

MuHHCTEPCTBO HAYKH U BhIcIIero odpasoBanus Poccmiickoii @enepamun
denepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa30BaTeNbHOE YIPEKIEHHUE BBICIIEro 00pa3oBaHuUs
«CeBepo-OceTuHCKUH rocyrapcTBeHHbIN yHuBepeuteT uMmeHn Kocra JlesanoBuua Xeraryposay
KA®EJIPA OBIIEN 1 HEOPT AHUYECKON XUMUU
OK3AMEH no aucuunaune «HEOPITAHMYECKAS XUMUS»
Hamnpasnenue noaroroku 6akanaspuara 44.03.05 [Tegaroruueckoe odpazoBanue (¢ I1ByMs IPOPHISIMU MOATOTOBKH),
2 cemectp

BUJIET Ne 4

1. KucnoponHble COeIUMHEHUs! TajJOr€HOB. 3aKOHOMEPHOCTM B CTPOEGHMHM M CBOICTBaX OKCHIIOB.
Croco6b1 momydenusi. M3menenne crpoeHuss m cBorictB B paxy HI'O-HI'O-HI'Os-HI'Os:
TEpMHUUECKasl YCTOHYMBOCTb, OKUCIUTEIbHBIC, KHCIOTHO-OCHOBHBIE CBOHCTBa. ComocTaBiieHuE
YCTOWYMBOCTH U OKUCIIUTEIBHBIX CBOMCTB KUCIOPOIHBIX KUCIIOT I'aJoreHoB. (5 0aysioB)

2. d-osmementsl VII rpynmel. CpaBHHTENbHAas XapaKTEPUCTHKA JJICKTPOHHBIX KOH(UTyparmii,
BEeIMYMH  PAJUyCOB, OSHEPrMH  HOHHU3AIMH, XapaKTepPHbIX CTENEHEH  OKHUCIEHUS U
KOOPAWHAIIMOHHBIX YHCENl aTOMOB p- 3JeMEHTOB W d-ajeMeHTOB 7-0if rpynmsl. llpupomabie
COEIMHEHUs, NOoTydeHHe, HU3NIecKUe, XUMUUECKHE CBOWCTBA M MPUMEHEHHE IPOCTHIX BEILECTB
d-anemenToB 7-0# rpymmsbl. (5 6amios)

3. HammcaTtp ypaBHeHHS peakIWi TEPMHUYECKOro pasioxkeHus ciuenyrommx HUTpaToB: KNOs,
CU(NOs)z, Bi(NOg)g, AgNOs. (20 6amroB)

3aB. kadeapoii, TO1EeHT
[IpenonaBarens

MuHHUCTEPCTBO HAYKH M Bbicuiero oopasoBanus Poccuiickoii ®enepaunu
denepanbHOE rocyJapCTBEHHOE OI0/DKETHOE 00pa30BaTeNbHOE YUPEXkICHHUE BRICIIIEr0 00pa3oBaHus
«CeBepo-OceTHHCKHI rocyIapcTBeHHBIN yHUBepcuTeT nMeHn Kocra JleBanoBrua XerarypoBay
KA®EJIPA OBLLIEN U HEOPTAHUYECKOW XUMUU
DK3AMEH no guctumiae «HEOPI' AHUYECKAS XUMMUS»
Hamnpasnenue moaroroku 6akanaspuata 44.03.05 [Tegaroruueckoe obpazoBanue (¢ AByMs: IPOPHISIMA MOATOTOBKH),
2 cemectp

BUWJIET Ne 5
1. Asor, obmjas xapakrepuctuka. CoequHEHHs a30Ta C BOJOPOJOM, TONy4eHUe, (pU3ndecKue u
XUMHYECKUE CBOMCTBA. (5 0ayIoB)
2. KommuiekcHble coeauHeHus d-aneMeHTOB 1-od rpynmbl (aMMHAKaThl, [HAHUIBI, TalOTCHUIbI):
KOOpJAMHAIIMOHHBIE YHCJa, 3aBUCHMOCTh (hOPMBI KOOPIMHAIIMOHHOTO TMOJIH3JJpa OT AJIEKTPOHHOU




KOH(UTYpallii [EHTPAIBHOTO aToMa M NPHUpOnbl JuraHaa. CTpOSHUE W CBOWCTBA COCTUHCHUN
aneMmenToB Cu, Ag, Au B BBICIITUX CTCIICHSIX OKUCIICHUS. (5 0aIoB)

3. Hanucars ypaBHeHUs peakiuil:
a) KpeMHHUS C KOHLEHTPUPOBAHHOH a30THOW KHCIIOTOW B NPHUCYTCTBHH (DTOPOBOAOPOTHOMN
KUCJIOTBI;
0) mepokcua BOOpPOAa C HOAUIOM KaJlusl B KUCIION cpesie.

VYpaBHATH HOHHO—3JIEKTPOHHBIM MeTOJIOM. (20 OanioB)

3aB. kaeapoii, JOIEeHT
IIpenonaBarens

8.4. Tloka3aTejJu M1 KPUTEPUH ONEHUBAHUS KOMIETEHINI HA PA3JIMYHBIX dTaMax ux
dhopmupoBanusi, onucanue mkaja ouennanus (OIK-2; OIIK-8)

YpoBeHb chOPMHUPOBAHHOCTH KOMIIETEHIIHIA
«MuHMMATBHBIA «MuUHMMAJIBHBIA «Cpennuii ypoBeHb» «BBbICOKHI YPOBEHb»
YPOBeHb YPOBEHDb) (71-85 6an0B) (86-100 6ass10B)
He JOCTUTHYT» (50-70 6an0B)
(menee 50 6ay10B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
chopmuposatul. chopmuposanbi. chopmuposanbi. chopmuposanbi.
3HaHus  OTCYTCTBYIOT, | ChopMHupOBaHEI 3HaHus ~ oOmumpHBIC, | 3HAHUA TBEpJEbIC,

YMEHHS W HaBBIKM HE | 6a30BbIe CTPYKTYPHI | CHCTEMHBIE. apryMEHTHPOBaHHBIE,
chopMHUpPOBAHEI. 3HAHUM. YmeHud HOCAT | BCECTOPOHHHUE.
YMmenus (parMeHTapHBI | pePOTYKTHBHBIH YmeHus YCIEUIHO
u HOCAT | Xapakrep, TIPUMEHSIOTCS K
PETPOTyKTHBHBIN MIPUMEHSIOTCS K | PEIIEHUIO KaK THUIIOBBIX,
XapaxTep. peTIeHIIo TUTIOBBIX | TAK W HECTaHJapTHBIX
HemoHcTpupyercs 3aJJaHUMN. TBOPYECKHUX 3aJJaHUM.
HU3KUH YpoBeHb | JleMoHCTpupyercs HemoncTpupyercs
CaMOCTOSATEINbHOCTH JIOCTATOYHBIN ypPOBEHb | BHICOKHUN YpOBEHB
MIPaKTUIECKOr0 HABBIKA. | CAMOCTOSTEIHHOCTH CaMOCTOATENHHOCTH,
YCTOHYHBOTO BBICOKasl aJalTUBHOCTh
MIPAKTHIECKOT'O MPAKTUIECKOTO HABBIKA
HaBbIKA.
Onucanue KpUTEpUeB OllEHUBAHUS
OObyuqaromuiics OO6yJaromuiics OO0y4aromuiics OO0y4aromuiics
JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET:
- CYIIIECTBEHHEIE | - 3HAHWA | - 3HAHUE U MIOHUMAaHHE | - riryOoKue,
mpoOensl B 3HAHUSX | TEOPETUUYECKOTO OCHOBHBIX  BOIPOCOB | BCECTOPOHHHE u
y4e0HOro MaTepHuana; Marepuaa, KOHTPOJIUPYEMOT'O apryMEHTHUPOBaHHBIC
- JIOMTYCKAIOTCS | - HETOJHbIE OTBETHl Ha | 00beMa MPOrpaMMHOIO | 3HaHUS MPOrPaMMHOTO
MIPUHIIAITHATHHBIE OCHOBHBIC BOMPOCH, | MaTepHaa; MaTepHuana;
OomMOKH TIpH OTBETE Ha | OMMOKA B OTBeTe, | - TBEpAble 3HAHUA | - TOJHOE TTOHWMAaHWE
OCHOBHBIC BOMPOCHI, | HEOCTATOYHOE TEOPETHYECKOTO CYIITHOCTH "
OTCYTCTBYEeT 3HAaHHE M | IOHUMaHHE CYIIHOCTH | MaTepHaa. B3aMMOCBSI3H
MMOHMMAaHWE OCHOBHBIX | M3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpUBaeMbIX
MOHSITUN U KaTeropuid; | - HEYBEPCHHBIS U | yCTaHABIUBAaTh U | IPOLIECCOB U SIBJICHUM,
-HETIOHUMAaHNE HETOYHBIC OTBETHl Ha | OOBSCHATH CBSI3b | TOUHOE 3HAHUE
CYILIHOCTH JIOTIOJTHUTENbHBIE MPaKTUKH H TEOPHH, | OCHOBHBIX TIIOHSATHHA B
JIOTIOJTHUTEITbHBIX BOMPOCHI; BEISIBJISTH pamMKax  00CyXKIaeMbIX
BOIIPOCOB B paMKax | - HEJOCTATOUYHOE | IPOTUBOPEUUS, 3a/IaHUH;
3aJIaHuH; BIIQJICHUE JIUTEPATYpPOH, | MPOOIEMBI u|- CHOCOOHOCTh




BBITIONTHSATh MporpaMMon - TpaBWIbHBIE U | OOBSICHATH CBSI3b
MPAaKTUYECKUE 3aJaHHs, | AUCHHILUINHBL KOHKpETHBIE, 0e3 | MPaKTUKU U TEOPHH;
MIpeyCMOTPEHHbBIE - yMmeHue 0e3 rpyOBIX | rpyOBIX omn0OoK, | - JIOTHYECKU
MPOrpaMMon OLIMOOK pemarb | OTBETHI Ha | MmociegoBaTeNbHbIE,
JMCHUTUIAHEI; NpaKTUYECKHE 3a/JaHusl, | IOCTaBJICHHBIC coJiepKaTeNbHbIE,
- OTCYTCTBUE | KOTOPBIE CIIelyeT | BOIPOCHI, KOHKPETHBIC u
TOTOBHOCTH BBITIOJTHUTb. - YMEHHE pelaTh | HCUEPIBIBAIOIINE
(criocoOHOCTH) K MPaKTUYECKUE OTBETHl Ha BCE 3aJIaHUs,
JIMCKYCCHU ¥ HU3KYIO 3aJlaHus, KOTOpBIE | a TaKxKe
CTENEeHb KOHTAKTHOCTH. CIIEyET BBIITOTHUTE; JIOTIOJTHUTENLHBIE
- BIIaJICHHWE OCHOBHOHM | BOIPOCHI 9K3aMEHATOpa;
JITEPaTypOH, - YMEHHE pears
PEKOMEHI0BaHHOM MPaKTUYECKUE 3aJaHHUS;
porpaMMon - cBOOOHOE
JUCIUTUTNHBI; WCITIOJIb30BaHHE B
- HaJM4Me | OTBETaX Ha  BOIMPOCHI
COOCTBEHHOMI MaTepuajoB
000CHOBaHHOM pPEKOMEHJOBaHHOM
HO3UIINH 0 | OCHOBHOM u
00CyX1aeMbIM O OJIHUTEIHHOMN
BOITPOCAM. JUTEPATYPBHI.
Bo3MoxHBI
HE3HAYUTENbHBIC
OT'OBOPKHU u
HETOYHOCTH B

OTCYTCTBUC YMCHUSA peKOMeH}IOBaHHOﬁ TCHACHLIUU PA3BUTHUS, YCTaHaBJIMBATh u

PaCKpPBITHH OTAETHHBIX
TOJIOXKEHU BOIPOCOB,

MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Onenka Onenka Onenka Ouenka
«HEYJ0BJIETBOPUTEIb | «YI0OBJIETBOPHUTEIHHO «xopomo» / «OTJIMYHO» / «3aYTEHO»
HO» /He 3a4TEeHO0 / «3aUTEHO» «324TEHO»

9. Y4eOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneyeHue TUCIUIIMHBI (MOLYJIs1)

a) OCHOBHAs JIMTepaTypa:
1. AnekcanapoBa D.A. XuMHS HEMETAUIOB: Yy4eOHHK HM TNPAKTHKyM JUIS  BY30B /

. A. Anekcanaposa, U. . CunopoBa. — 3-¢ u3a., ucnp. u gon. — Mocksa: M3narenscTBo
HOpaiit, 2024. — 358 c. — (Bsicuiee o6pazoBanue). — ISBN 978-5-534-04422-5. — Tekcr:
3IEKTPOHHBIN /l O6pazoBarenbHast mwiargopma IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/537380

Pocun, U. B. O6mas u neoprannueckas xumus B 3 1. T. 3. Xumus p-aJeMeHTOB: yUeOHHUK
mis By3oB/ W. B.Pocun, JI. [I. Tomuna. — MockBa: M3garensctBo FOpaiit, 2024. —
436 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-02294-0. — Tekct: 3neKTpOHHBIH //
OG6pasoBatenpHas mwardpopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/536243

OO6rras u Heopranuveckasi Xumust. JIabopaTopHbIid MPaKTUKYM: yaeOHOe mocooue s By30B/

N.B.Pocun [u gp.]; mon penakumeir W. B. Pocuna, JI. JI. Tomunoit. — Mocksaa:
WznarensctBo FOpaiit, 2024. — 477 c. — (Boicmiee o6pazosanue). — ISBN 978-5-534-
17291-1. — TexcT: anexkrponHslii // ObpazoBarenbHas miatdopma Opaiir [caiit]. — URL:

https://urait.ru/bcode/535726

OOmass u HeopraHwueckas xumusi: ydeOHoe mnocobue/ B. B. Jlennco, B. M. TamaHos,
N. A. lenucosa, T. U. JIpoBoBo3oBa ; nmoxa pen. B. B. Jlenucosa, B. M. TananoBa. — Poctos-
Ha-Jlony: ®@enukc, 2013. — 576 c.: un., cxeM., Tabn. — (Briciee obpa3zoBanue). — Pexxum
nocryna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=271598



https://urait.ru/bcode/537380
https://urait.ru/bcode/536243
https://urait.ru/bcode/535726
https://biblioclub.ru/index.php?page=book&id=271598

10.

11.

12.

13.

14.

Cwmapeirus, C. H. Heopranwueckass xumusi. [Ipaktukym: ydeOHO-IpakTudeckoe mnocodue /

C. H. Cmapoirun, H. JI. barnasen, W. B. JlaitnakoBa. — MockBa: W3parensctBo HOpaiir,
2022. — 414 c. — (bakanaBp. Axamemuyeckuii kypc). — ISBN 978-5-9916-2736-8. —
Texct: oanekrponnsld // OOpazoBatenbHas mnatrgopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/509103

Hukutuna, H.T. OOmass u HeopraHuueckas XuMHs. XHUMHUS DOJIEMEHTOB: YUYEOHUK U
npaktukym it By3oB / H. I'. Hukutuna, B. U. I'pebenbpkoBa. — 2-e u3., nepepad. u Jom. —
Mocksa: M3narensctBo FOpaiit, 2024. — 304 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-
534-17998-9. — Texkcr: anmekrponnbit // Ob6pa3oBartenbHas 1iargopma FOpait [caiit]. —
URL: https://urait.ru/bcode/539443

0) 10MoJIHUTE/ILHAS JIUTepaTypa:
Tynukun, E. 1. Xumusa. B 2 u. Yacte 1. OOmas 1 HeopraHuueckas XUMUs: YUYEOHHUK IS

By30B/ E.U. Tynmukwn. — 2-¢ wm3m., ucnp. W jgom. — Mocksa: M3marensctBo FOpaiir,
2023. — 385c.— (Bwicmee o6OpazoBanme). — ISBN 978-5-534-02226-1. — Tekcr:
anekTpoHHeld  //  OOpasoBarenbHass  mnatgopma  FOpait  [caitit]. —  URL:

https://urait.ru/bcode/513685

CyBopoB, A. B. O0mas u Heopranuudeckas xuMus. Bompocsl u 3amaun: ydebHoe mocobue
wis By30B/ A. B. CyBopoB, A.b. Hukonsckuii. — 2-e¢ w3m., wchnp. w Jgom. — Mocksa:
NznatenserBo HOpaiit, 2024. — 308 c. — (Bricmee oOpa3zoBanue). — ISBN 978-5-534-
07902-9. — Tekct: anekTpoHHbIi / OOpa3oBarensHas iardgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/540651

Pocun, . B. OG6mas u Heopranwdyeckass xumust B 3 7. T. 2. Xumus s-, d- u f- snmeMeHTOB:

yueOnuk i By3oB/ W. B. Pocun, JI. JI. Tomuna. — MockBa: W3matensctBo HOpaiir,
2024, — 492 c.— (Bwicmiee oOpazoBanme). — ISBN 978-5-534-02292-6. — Tekcr:
anekTpoHHeld  //  OOpasoBarenbHass  minatdopma  FOpant  [caitit]. —  URL:

https://urait.ru/bcode/536242

MoxoB, A. W. Heopranmueckas xummus/ A. . Moxos, I'. O. PamazanoBa; KemepoBckuii
rocyJapCcTBeHHBIM  yHHBepcHuTeT, Kadenpa Heopranmueckoir xumuu. — Kemeposo:
KemepoBckuii rocynapctBennblii yauepeurer, 2015. — Yacte 2. — 93 c.: Ttabin. — Pexum
nocrymna: mo noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=481581
OO6mras m HeopraHuveckas XuMuUs. 3agavyHuK : yaeOHoe nmocooue mis By3oB / C. C. babkuna

[ np.]; mox pemakmuenn C. C. babkunoit, JI. JI. Tomunoit. — Mocksa: HW3gatenbcTBo
IOpaiir, 2024. — 464 c¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-01498-3. — Tekcr:
anektpoHHbld  //  OOpazoBatenvHas  mnatgopma  FOpaitit  [caiit]. —  URL:

https://urait.ru/bcode/536069 .

Cxaap, C. M. OOmias, Heopranudeckasi 1 OMOHeOpraHudeckasi XuMus: yuebHoe nocoodue s
By30B / C. U. Cxumsp, B. I'. Iprok, B. @. lllynerun. — 3-e usn., nepepad. u pon. — Mockaa:
WznarensctBo FOpaiit, 2024. — 263 ¢c. — (Boicmiee obOpasoBanue). — ISBN 978-5-534-
08661-4. — Tekcr: >nexTpoHHbI / O6pazoBatenbHas miaardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/540982

Cupuk, C. M. Heoprannueckas xumusa: sabopartopHslii mnpaktukym/ C. M. Cupuk,
T. 1O. KoxyxoBa, B.Il. Mopo3os; KeMepoBCkHil TIOCyIapCTBEHHBI YHMBEPCHUTET. —
KemepoBo: KemepoBckuii rocynapctBennsiii yausepeutet, 2014, — Yacrte 2. — 130 c.: mit. —
Pexxum J0CTyma: o MIOJITHUCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=278927

Cracp, H. ®. CnpaBouHuk mo oOmeil ¥ HeoOpraHMYecKoW XUMHUH: ydyeObHoe mocobue s
By30oB/ H. ®. Crace. — 4-e u3a. — Mocksa: WznarensctBo HOpaiit, 2024. — 92 c. —
(Beiciee  obpazoBanme). — ISBN 978-5-534-00904-0. — TekcT: dIeKTpOHHBIH //
OopazoBarenpHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537212



https://urait.ru/bcode/509103
https://urait.ru/bcode/539443
https://urait.ru/bcode/513685
https://urait.ru/bcode/540651
https://urait.ru/bcode/536242
https://biblioclub.ru/index.php?page=book&id=481581
https://urait.ru/bcode/536069
https://urait.ru/bcode/540982
https://biblioclub.ru/index.php?page=book&id=278927
https://urait.ru/bcode/537212

B) porpamMmMHoe o0ecriedenne u UHTepHeT-pecypcebl:

- HCO6XOI[HMBIﬁ JUIA oOecreueHUS I[aHHOfI JUCHUIITIMHBI KOMIIJICKT JIMOCH3WMOHHOI'O U CBO6OILHO
pacrnpoCcTpaHaACeMoro nmporpaMmMHOIO O6€CH€‘-I€HI/I$I, B TOM YHUCJIC OTCUCCTBCHHOI'O IMPOMU3BOACTBA, a TAKIKC

AIIEKTPOHHBIE OMOIMOTEYHBIE CUCTEMBI, ¢ KOTOpeIiMU y COI'Y mmeercst AeHCTBYIOMIMIA JOTOBOP:

Ne HaumeHoBaHue Ne norosopa(iiuueH3ust) Crtpana
n/n NMPOU3BOIUTE]b
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016r
2 Windows 10 Pro for Ne 4100072800 Microsoft Products CIIA
" | Workstations (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft Products CLIA
' (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft Products CLIA
' (MPSA) ot 04.2016r
12 CucreMa TeCTUpPOBaHUS No468 ot 03.12.2013 UII Cynrarynun Poccus
"| Sunrav WEB Class P.T.(6Geccpouno)
IIporpammuoe obecnicuenre | Ne CJI/108 ot 29.08.2017 (Makcumym- Poccus
1C: IIpeanpusrue. codt) 6eccpoyHO
13. | bByxrantepckuii Yuer.
Tunosas koHpuryparwms 8
ceTeBasi BEpCus
CucreMa KOMIIBIOTEPHOI JIunensus FSF/Debian (CBo6oaHOE
14. | Bepctkn MikTex IIpOrpaMMHOE 00ECIICUCHHE)
(6eccpouHo)
15. | Kasperksy Endpoint Security | Jlo 22.01.2024 Poccus
IIporpammuoe obecnieuenre | CB06OAHOE MTPOrpaMMHOE CIIOA
16, | 911 PeNaKTHPOBAHHS obecrieyeHre(0eccpouHO)
" | xumuueckux popmy ISis
Draw
Cucrema noucka TekcToBbix | Ne ot 22.01.2043 Poccus
17. | 3aumMcTBOBaAHMIA (metictBurenen mo 22.01.2025) c OAO
«Antumaruar.BY3» «Antu-Ilnarnar»
IIporpammuoe obecnieuenre | NeKII /108 ot 29.08.2017 ¢ OOO Poccus
18. | 1C: Ilpeamnpusrue 8.3 «Maxkcumym»(6eccpodHO)
YipasineHue TOprosieit
19 [Iporpammuoe obecnieuenue | NeCJI./ Ne126., 01.07.2020r. Poccus
" | 1C:3apmnara u Kajipbl «MAKCHUMVYM-




roC.yupeKJIeHUs 8

CODT» GeccpouHo

20 [Iporpammuoe obecnieuenne | NeCJl/76 01.03.2017r. «MakcuMyMm- Poccus
"| 1C:6r0mK€T. cod1» (beccpoyHo)
ABTOMAaTH3UPOBaHHAS CBUIETENBCTBO O TOCYIaPCTBEHHOU cory
oq | cHcTEMA «Y1paBieHue — peructpanuu nporpamMmmsl aias O9BM
" | dexanat BPC» No2015611830 ot
06.02.2015r.(6eccpouno)
[Iporpamma qyist 9BM «bank | Pazpaborka COI'Y CBuaerenscTBo o cory
9o | BOTIPOCOB JUITsl KOHTPOJIS TrOCY/IapCTBEHHOU PETUCTPALIAN
" | 3HAHMID» nporpaMmmsl st O9BM Ne2015611829 ot
06.02.2015r. (6eccpouno)
IInaner BO Ne2191-24, ot 12.01.2024 r. Poccus
23. (Tex.mogaepxka 110 26.02.2025 r.) OO0
JIMMUC
24 [Tnaner CITIO 12.01.2024 Ne2192-24 Poccus
) (moanucka H o6HOBIeHUs 10 16.02.2025)
[1O Jla6oparopuun MMUC Nel157-23 ot 29.03.2023 OOO JIMMUC | Poccus
o5 (Hdexanart, I1K, BenomocTn,
" | TectupoBaHue, UHTEPHET
paciImperue u Jip.)
26 VSDESK Ne 210406/01 ot 06.04.2021r. UTT Poccus
' N,A.Cepreesnu
27 «l"anakTuka» OOO T'anaktuka UT moroeop Ne Poccus
' 120320/1/A ot 14.03.2022
DIRECTUM RX — Cucrema | OOO TI'anaktuka T gorosop Ne Poccus
8. | IEKTPOHHOTO 120320/11/A ot 14.03.2022
JTOKYMEHTO000pOTa
MOODLE BecmiatHoe CILIA
29. (6ecrmaTHOE
POCCHICKOE)
30 «l"anakruka PY3» JIunensus 6eccpounast Poccus
31 JInunblil kabuHeT JIunensus 6eccpounast Poccus
* | abutypueHrta
32 JInuHblil kabuHeT JInnensus 6eccpoynas Poccus
* | cTymeHTa/coTpyIHHUKA
DnexTpoHHas 6ubIMoTeKa https://dvs.rsl.ru Poccus
33 | AMcCcepTaluK 1 Tpebyercst perucrpanus B OHOIHOTEKE
" | aBTopedepato PI'b(OBb/1 cory
PI'B)
OBbC"YHuBepcurerckas https://biblioclub.ru Poccus
34 o6ubmoreka ONLINE" TpeOyercsi peructpanus B OuOIHOTEKE
' cory
ObC «Hayunas snexrponnas | http://elibrary.ru. Poccus
oubnaroteka eLibrary.ru» TpeGyercsi peructpanus B OuOIHOTEKE
35. cory
VYuuBepcanbHas 0a3 qanubeix | https://dlib.eastview.com CIIIA

36.

East View



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/

3bC «KoncynbTanT http://www.studentlibrary.ru Poccus
crynenta» CtyneHueckas Tpebyercsi peructpanus B OuOIHOTEKE
aneKTpoHHas oubimoteka o | COI'Y
37 | MEIWMIMHCKOMY H
(hapmaneBTHIECKOMY
00pa30BaHUIO, a TAKKE 1O
€CTECTBCHHBIM M TOYHBIM
HayKaM B IIEJIOM.
OBC «Opaiit - www.biblio-online.ru Poccus
oGpasoBarenbHas cpea, TpeOyercst peructpanuss B OUOIMOTEKE
BKroyaroras upryansheiii | COI'Y
YUTAIBHBIHN 3a)T yY4IeOHUKOB H
Y4€OHBIX TOCOOUH OT
38. aBTOPOB M3 BEAYIIHX BY30B
Poccuu o Bcem
HaIPaBJICHUSM U
CHEIHATEHOCTSIM
39, KO3II (momen Ha stHIEKCE) becratHoe (TIEpeBeiIeH B peKUM Poccus
MIPOCMOTpA)
40. | Pyclapa OecruiatHOe Poccust
41. ViPNet Poccus
42 | BKC OtkpriToe [10 OecriaTHoe
IIpodeccuonanbHublie 6a3bl JaHHbIX 1 UHTEpHET-pecypehI:
DJieKTpOHHAsE OMOIMOTEKA YISOHBIX MATEPHAIIOB 110 XUMUHU http://www.chem.msu.su/rus/elibrary/

Xummaeckuit moptan Chemport.ru

http://www.chemport.ru

Hay4dHo-monyJsisipHbIi KypHaT «XUMHS H KH3Hb https://www.hij.ru

AHanuTnyeckas xumus. baza JAHHBIX

https://www.freechemistry.ru/

Mendeleev.info — o xumun 1 xuMuKax

https://mendeleev.info/

@dopMynbHBIAH  yKazaTenb ~ MpernapaTWBHBIX  CHHTE30B | http://www.orgsyn.narod.ru/

OpPraHUYECKUX COCTUHEHUN

AHanuTHdeckas Xxumus B Poccnn

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

I) MeTOIMYEeCKHE YKA3aHUsl, pa3padoTaHHble cocTaBuTeaMu Padoueil mporpamMmabi:

Ne Hanmenosanue Hocrtyn

1| Ky6anosa JI.M. Xumust OMOTeHHBIX 31eMeHTOB. Ydebnoe | http:/Ik.nosu.ru/
nocobwue. - Bmagukaskasz: ®I'bOY BO «COTI'Y um. KJI. | http://Ims.nosu.ru/
XerarypoBay, 2017, 160 c.

2| Heénoga O.B., Ky6anosa JI.M. Xumus http://www.iprbookshop.ru/73347.html
KOOPJAMHAITMOHHBIX COCTUHEHUH. [ DIECKTPOHHBIH http://Ik.nosu.ru/
pecypc]: yuebHoe nocobue/ Caparos: Aii [Tu Op Menua, | http://Ims.nosu.ru/
2017.— 75 c.— Pexxum goctyma:
http://www.iprbookshop.ru/73347.html — 9bC
«IPRbooks».

3| MeTtonuyeckue yka3aHusl ISl TIOJITOTOBKH K http://Ik.nosu.ru/



http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
http://lk.nosu.ru/
http://lms.nosu.ru/
http://www.iprbookshop.ru/73347.html
http://www.iprbookshop.ru/73347.html
http://lk.nosu.ru/
http://lms.nosu.ru/
http://lk.nosu.ru/
http://www.chem.msu.su/rus/elibrary/
http://www.chemport.ru/
https://www.hij.ru/
https://www.freechemistry.ru/
https://mendeleev.info/
http://www.orgsyn.narod.ru/
http://www.wssanalytchem.org/%20default.aspx
http://www.wssanalytchem.org/%20default.aspx

1a00PaTOPHBIM 3aHATHSM TIO TUCITUTUINHE

http://Ims.nosu.ru/

4| Metonuueckue ykasaHus JUIsl TOJATOTOBKHU K
MPAKTUYECKUM 3aHATHUAM [0 JUCUUILIMHE

http://Ik.nosu.ru/
http://Ims.nosu.ru/

110 JUCHUIIIIMHE

5] Meronnueckue yka3aHusl 10 CaMOCTOSITENIbHOM paboTte

http://Ik.nosu.ru/
http://Ims.nosu.ru/

10. MaTepua/ibHO-TEXHHYECKOE o0ecrneyeHHe TUCIUTTHHBI (MOIYJIs1)

HaumeHnoBanue nomenieHuid i TPOBEIAEHUS BCEX
BHJIOB YYEOHOW ACSITEIHHOCTH, MPEAYCMOTPECHHOM
y4eOHBIM TUIAHOM, B TOM YHCJI€ TOMEUIEHUS JUIs
CaMOCTOSITEIbBHOW PabOThl, ¢ yKa3aHHEM NePEeUHs

OCHOBHOTO  00OpymOBaHMSs, Y4eOHO-HATrJISIHBIX
MOCOOMH M WCHOJB3YeMOro  MPOTPaMMHOTO
o0ecrieueHns

Agnpec (MECTOTIOJIOKEHUE) TOMEIICHUM ISt
HIPOBEAECHUA BCEX BU/JIOB y4eOHOi
NeSITeTHbHOCTH, TPEIYCMOTPEHHOW y4eOHBIM
IJIAHOM (B ciydae peanuzanuu
0o0pa3oBaTelbHONW TMPOTPaMMBI B CETEBOM
dopme JIOTIOJTHUTEITHHO yKa3bIBaCTCS
HaMMCHOBAHUC OpraHu3aluu, C KOTOpOﬁ
3aKJII0YEH JIOTOBOD)

Y4eOHbIe ayIUTOPHH TS TPOBEICHUS 3aHATHI
JIEKITMOHHOTO TUTIA, CEMUHAPCKOTO THIIA, KyPCOBOTO
MIPOEKTUPOBaHMUS (BBITIOJHEHHUS KypCOBBIX padboT),
TPYIIIIOBBIX W WHAUBUIYATbHBIX KOHCYIBTAIIHAM,
TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOIHON aTTeCTAIINH,
a TaKKe CaMOCTOSATEIbHON pabOThI 00yJaIOIINXCS:
MIPEToIaBaTeNIbCKHM CTOJI, CTYI, CTOJIBI U CTYJIbS AJIs
oOyJarormuxcsi, kadeapa.

Oo6opymosanue: ITpoektop Epson EB — 735Fi.
KommnekT nocraBku: (KperuieHue s IpoeKTopa,
IIHYp MUTaHUS IPOEKTOPA, MArHUTHO-MapKepHast
nocka — lmr, Hoyroyk « AMCUDJIITEXHO» - luit
C MpoTrpaMMHBIM 00ecrie4eHreM, BBIXOJIOM B CETh
WHTepHeT 1 A0CTYNOM B 3JIEKTPOHHYIO
nH(popMannoHHO-00pazoBareabHy0 cpeny COI'Y.
IIporpammuaoe  obecreyeHue: Windows 7
Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav. - WEB Class, Cucrema
KOMIIBIOTEPHON ~ BEPCTKHU MikTex, Kasperksy
Endpoint Security, ITporpammaoe obecrieueHue st
penakTUpoBaHusS XUMHUYECKUX ¢opmyn Isis Draw,
Cucrema TmMOMCKAa TEKCTOBBIX  3aMMCTBOBAHUU
«Antumuaruar.BY3», Ilporpamma nns 9BM «bank
BOIIPOCOB Il KOHTpois 3HaHui», VSDESK,
Yenyru  cBsi3u  (IOCTYH K CETH  HUHTEpHET),
MOODLE, JInaabIi KaOMHET
cryaeHta/corpyannka, KOII (momeH Ha sHAEKCE),
Pycl'apa, ViPNet

Poccuiickas @enepanust, 362025, Peciyonuka
CesepHas Ocetust — Ananus,
ropon Brnannkaskas,
yi1. BaryruHa,
oM 44-46, yaeOunbiit kopryc Ne 7,
aya. Ne 604

VYueOHbIe ayTUTOPUH JUTsl IPOBECHUS 3aHATHI
JIEKIIMOHHOTO THIIA, CEMUHAPCKOTO TUTIA, TPYIITOBBIX
Y MHMBUAYaJbHBIX KOHCYIbTAIUN, TEKYIIErO
KOHTPOJIS ¥ TPOMEKYTOYHOM aTTECTALMH, & TAKKE
CaMOCTOSITEIEHON pabOThI 00yJaIOIINXCS:
NPENoaBaTEIbCKUI CTOJI, CTYI, CTOJIBI U CTYJNbS IS
oOyuaromuxcs, Kageapa.

Oo6opynosanue: [Tpoextop Epson EB — 735Fi.

Poccuiickas ®enepanus, 362025, Pecriybnuka
Cesepnas Ocetust — Ananus,
ropoj BrnaankaBkas,
yi. Baryruna, nom 44-46,
yueOHbIi kopryc Ne 7,
aya. Ne 606



http://lms.nosu.ru/
http://lk.nosu.ru/
http://lms.nosu.ru/
http://lk.nosu.ru/
http://lms.nosu.ru/

KommuiekT nocTaBku: (KperieHue J1sl IPOeKTopa,
IIHYp MUTaHUS TPOEKTOPa, MATHUTHO-MapKepHast
nocka — lmr, Hoyr6yk «AMCHURJITEXHO» - Lt
C MPOrPaMMHBIM 00€CIIeYeHUEM, BEIXOJIOM B CETh
WHTEpHET 1 10CTYIIOM B 3JIEKTPOHHYIO
nHpopMannoHHO-00pa3oBaTenbHy0 cpeay COI'Y.
[IporpammuOe obecrieucHHeE: Windows 7
Professional, Office Standard 2016, Cucrema
tectupoBanuss  Sunrav. WEB  Class, Cucrema
KOMIBIOTEPHOH BEPCTKU MikTex, Kasperksy
Endpoint Security, I[Tporpammuoe obecrieueHue uis
penaKTUpoBaHMUs XUMHYecKuXx ¢opmyn Isis Draw,
CucremMa TmOHWCKa TEKCTOBBIX  3aMMCTBOBAaHUH
«Antumaruat.BY3», IIporpamma nis 9BM «bank
BOTIPOCOB JUIsi  KOHTpoJisi 3HaHui», VSDESK,
VYenyru  cBsi3u (IOCTYyn K CETH  MHTEpHET),
MOODLE, JInaHbIH KaOUHET
crynenta/corpynuuka, KOII (momen Ha sHAEKCE),
Pyclapn, ViPNet

Y4eOHbIe ayIUTOPHH TS TPOBEICHUS 3aHATHI
JIEKIITMOHHOTO THITa, CEMUHAPCKOTO THTIA, KYPCOBOTO
MIPOEKTUPOBaHUS (BBIIOJHEHUS! KypCOBBIX padoT),
T'PYIIIIOBBIX W WHAUBUIYATbHBIX KOHCYIbTAIHH,
TEKYILET0 KOHTPOJISL M MPOMEKYTOYHOU aTTeCTalllHy,
a TaK)Ke CaMOCTOSITEIIBHOU PabOThl 00yUJatOIIUXCSI:
MIPEToIaBaTeNIbCKHM CTOJI, CTYII, CTOJIBI U CTYJIbS AJIS
00yJaronuxcs.

Ob6opynoBanue: UHTepakTUBHOE MYJIbTUMEIUITHOE
obopynoBaHue (I0CKa, MPOEKTOP), MEPCOHATBHBIN
KOMIIBIOTEP B KOMILIEKTE C IPOrpaMMHBIM
obecrnieueHreM, BbIXOJ0M B ceTh MHTepHeT u
JIOCTYTIOM B AJIEKTPOHHYIO HH(GOPMALIMOHHO-
obOpazoBatenbHyto cpeny COI'Y.

ITporpammuoe obecneuenue: Windows 7
Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema
kommbroTepHOi Bepctku MikTex, Kasperksy
Endpoint Security, ITporpammuoe obecricueHue st
penakTupoBaHus xumudeckux dpopmyn Isis Draw,
Cucrema noucka TeKCTOBBIX 3aUMCTBOBaHHIMA
«Antumuaruar.BY3», IIporpamma s 9BM «bank
BOIPOCOB JJIs1 KOHTpoJist 3HaHMi», VSDESK, Ycmyru
cBsi3u (octyn k cetu unTepHet), MOODLE, JInunsrii
kaOuHeT crynenTta/cotpynnuka, KOII (mtomen Ha
ssHaekce), Pyclapn, ViPNet

Poccuiickas @enepanust, 362025, Pecybnuka
CesepHas Ocetust — Ananus,
ropox Branukaskas,
yi1. BaryruHa,
oM 44-46, yaebnslii kopiryc Ne 7,
aya. Ne 603

JladopaTopust O01ieii 1 HEOPraHMYEeCKON XMMHUH
JUISl IPOBEJICHUS 3aHATUN CEMUHAPCKOTO THUIIA,
1ab0PaTOPHBIX 3aHITHIA, KYPCOBOTO MPOCKTHPOBAHUS
(BBIMOTHEHUS KYPCOBBIX PadOT), TPYNTIOBBIX U
WHJIMBUIyaJIbHBIX KOHCYJbTALIUM, a TAKXKE
CaMOCTOSITENILHOM pabOThI 00YyUaIOLITUXCS:
MPEnoAaBaTENbCKUN CTOJI, CTYJ, CTOJIbI U CTYJIbSI 7S
oOyuaronuxcs, 1a00paTopHbIe CTOJbI, Kadeapa,

Poccuiickas ®enepanus, 362025, Pecriybnnka
Cesepnas Ocetusi — Ananus,
ropoj BrnaankaBkas,
yi. Baryruna, nom 44-46,
yueOHbIi kopryc Ne 7,
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KJIaCCHasl 1OCKa.
Oo6opynoBanue: MuTepaktuBHas nocka Smart Board,
MPOEKIIMOHHOE MYIbTUMEANHHOE 000pyJ0BaHHE
(KOMIBIOTEP, IPOEKTOP, FIKPAH) C MPOrpaMMHBIM
o0ecrieyeHreM, BBIXOJIOM B ceTh MIHTEpHET 1
TOCTYIIOM B DJIEKTPOHHYIO HH(POPMAITMOHHO-
obpazoBatenbuyro cpexy COI'Y.

[Iporpammuoe obecnieuenne: Windows 7
Professional; Office Standard 2016; Cucrema
komrbioTepHO# Bepctku MikTex; Kasperksy
Endpoint Security; Cuctema TectupoBanust Sunrav
WEB Class; ITporpammHoe obecrieueHue st
penakTupoBaHus Xxumudeckux ¢popmyi Isis Draw;
CucreMa noucka TeKCTOBBIX 3aMMCTBOBAHUI
«AnTtumnaruat.BY3»; Ilporpamma ans 9BM «bank
BOIIPOCOB /17151 KOHTpOoJis 3HaHu»; VSDESK; YVenyru
cBsA3M (Hoctyn K cetu uHTepHeT); MOODLE;
JIEMOHCTPAIIMOHHBIE U YI€OHO-HATJISAHBIE TTOCOOUS
(Bumeompe3eHTaIuN).

JlabopaTtopuoe obopynoBanue: [llkad BeITSDKHOM C
noasoxoM Boael [1IB HBK — 2 mit.
[IputouHO-BHITSKHAS ycTaHOBKA (2 mikada). Becsl
naboparopusie mperuznonabie ET-30011 — 1 mT.
Becsl nabopatophsie anekTponabie BM5101 — 2 .
VYyebHo-nabopaTopHbiii koMiieke "O0mas u
Heoprannueckast xumus" — 2 mt. Doromerp KOK-3-
01- 1 mr. Mxad cymunsabii SNOL — 1 mT.
HNonomep M-510 (ctanmaptaeiii)-1 mt. Kanopumerp
"Oxcnept 001K"- 1 mt. Konaykromep Dxcrniept 002-
2-6H- 1 mt. Mukpockon OMHOKY/ISpHBINA "Mukmen-
1"- 1 mt. HarpeBarensnas miuta ES-H3040- 1 .
Pedpaxkromerp MPD-454b2M c noacBeTkoii — 1 mT.
pH-metp 150 MU- 2 miT. Memanka MarHuTHas ¢
nogorpeBom I12 6110- 2 mt. Hedgenomerp «HOM»-1
IIT.

JlaGopaTopun: KOMIBIOTEPHbIE KIACCHI IS
MPOBEICHHUS TEKYIIETO KOHTPOJIS K IPOMEKYTOUHOU
aTTECTaIMH, a TAKKE CaMOCTOSTEIILHOM PaboThI
00y4Jaromuxcsi: IpernoaaBaTeIbCKUI CTOM, CTYI,
CTOJIBI ¥ CTYJIBS JUTS O0yYarOIIHXCS.

OO6opynoBanue: IHTEpaKTHBHOE MYJIbTHMEANNHOE
o0opynoBaHue (J0CKa, MPOEKTOP), KOMIBIOTEPHI A
KOMITBIOTEPHOTO KJIacca B KOMILIEKTE - C
POrpaMMHBIM 00ecIieueHHEM, BBIXOJIOM B CETh
WHTEpHET 1 T0CTYNOM B 3JIEKTPOHHYIO
nHpopMalMOHHO-00pa3oBareibHyto cpeny COI'Y;
ITporpammuoe obecreuerne: Windows 7
Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cuctema
komrbloTepHOi Bepctku MikTex, Kasperksy
Endpoint Security, [IporpammHoe obecrnieyenue Juist
penakTupoBaHus Xumudeckux ¢popmyn Isis Draw,
Cucrema MoucKka TEeKCTOBBIX 3aMMCTBOBAHUH

Poccuiickas ®@enepanus, 362025, Pecrrybnuka
Cesepnas Ocetust — Ananus,
ropon BnaaukaBkas,
yi1. Baryruna, nom 44-46, yue6HbIi kopmyc Ne
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«Antumaruat.BY3», Ilporpamma s 9BM «bank
BOIPOCOB /ISl KOHTpoJist 3HaHmi», VSDESK, Ycmyru
cBsi3u (noctym k cetu uaTepHet), MOODLE, JIuunebrit
kaOuHeT crynenrta/cotpyanuka, KOIT (momen Ha
supaekce), Pyclapa, ViPNet

Bubauoreka, B TOM YHCJIe YNTAIbHBIN 3aJI: CTOJIBI
Y CTYJIBsSI i1l OOyUaIONUXCsl, KOMITLIOTEPHI B
KOMILJIEKTE — C TIPOTPaMMHBIM 00eCTICUeHUEM,
BBIXOJIOM B C€Th VIHTEpHET U IOCTYIIOM B
ANEKTPOHHYIO MH(POPMAIITMOHHO-00Pa30BaATEIbHYIO
cpeny COT'Y

[Mporpammuoe obecnieuenue: Windows 7
Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema
kommbioTepHO# Bepctku MikTex, Kasperksy
Endpoint Security, [TporpammHoe obecriedeHue s
penakTupoBaHus xumudeckux ¢popmyi Isis Draw,
Cucrema TIOMCKa TeKCTOBBIX 3aUMCTBOBAHHMA
«AnTturutaruar.BY3», [Iporpamma miist 9BM «bank
BOIIPOCOB JIJIs1 KOHTPOJIst 3HaHui», VSDESK, Yemyrn
cBsi3u (moctym k cetn nHTepHET), MOODLE, JInunsrii
kabuHet cryneHTa/corpyannka, KOII (momen Ha
suaekce), Pyclapa, ViPNet

«HammonanbHas snekTponHas oudnuorekay OI'BY
«PTB», «O6paszoarenshas miarhopma FOPAUT,
OBbC"Ynuepcurerckas oubamoreka ONLINE"
OBbC «HayuHnas snexkTpoHHas OuOIMoTeKa
eLibrary.ru», YHuBepcanbHas 6a3 qmanabix East View,
OBbC «KoHcynbTaHT cTyaeHTa» «MenuimHa.
3npaBooxpanenue BO», Madpopmarmonno-
ananutuueckas cucteMa SCIENCE INDEXOOO
HAVYYHAS DJIEKTPOHHASA BUBJIMOTEKA
(RU), Yuusepcanbubie 6a3b1 qaHHbIX «M1IBUCH

Poccuiickas ®@enepauus, 362025, Pecriybiuka
Cesepnas Ocetust — Ananus,
ropox Branukaskas,
yi. Lleperenn/Baryruna, nom 16/19, yaeOHbIii
kopryc Ne 6

IMomemenus 1Jisi XpaHeHUS H
NPOPUIAKTHYECKOT0 00CTyKUBAHUS YIeOHOT 0
o0opynoBaHust

OOopynoBaHue: crielMaTIM3MPOBaHHAS MEOEITb,
CTEJUIXKH JUIsl XPAaHESHUs1 y4eOHOro 000pyI0BaHus;
Hoytbyk Acer Aspire ¢ mporpaMMHbIM
o0ecrieyeHreM U BBIXOJIOM B MIHTEPHET U JIOKAIBbHYIO
CeTh, JOCTYIIOM K HH(POPMAIMOHHBIM pecypcam,
ANIEKTPOHHOU WH(GOPMAIITMOHHO-00pa30BaTENBHOM
cpelie YHUBEpCHUTETa, K 0a3aM JaHHBIX U
UH(POPMAIIMOHHO-CIIPABOYHBIM CHCTEMAaM.
CrenanbHble HHCTPYMEHTBI, TEXHHUYECKAsI
JOKYMEHTAIUSI K MHBEHTAPh I 00CITy>)KUBaHUS
y4eOHOTO 000PY/IOBaHMSI.

Poccuiickas ®enepanus, 362025, Pecriybnuka
CesepHas Ocetust — Ananus,
ropon Bnanukaskas,
yi1. Baryruna, nom 44-46, yue6HbIi kopmyc Ne
7,
aya. Ne 607A




11. JIuct 0OHOBJIEHUSI/AKTYATU3ALM U

Pabovast mporpamMma paccMOTpeHa W YTBEpXKJeHa Ha 3acefaHuu Kadeapbl oOmeld u HeopraHHMYecKOon
xumu (ripotokost Ne 7 ot 14.02.2024 r.)

Pabouas mporpamma 00100peHa Ha 3aceaHuU coBeTa (PaKyJIbTeTa XUMUHU, OUOJIOTHHA U OMOTEXHOJIOTUU
(mpoTokon Ne 6 ot 16.02.2024 1.)



