degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: OcHOBBI 00111€#1 1 HEOPraHUYECKOH XUMUN
10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
JlenapTaMeHT MOJIEKYISIPHON U OUOJIOTHYeCcKoi pu3nku

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
nabopatopHbie 3aHsaTus: 60 yac.

CamocrositenpHas pabdora: 120 gac.
[ToaroroBka k sk3ameny: 30 yac.
Bcero gacos: 270, Bcero 3a4. en.: 6

[Iporpammy coctaBuiIu:

A.B. aieHO0M, KaH/1. XUM. HayK, JOICHT
C.B. Cunkus, KaHJI. XUM. HayK
E.C. HlupseBa, kaHJ. XUM. HayK

[Iporpamma obcyxieHa Ha 3aceflaHny JerapTaMeHTa MOJEKYIIpHOH 1 Ononorundeckoit Gusuku 30.03.2024



AHHOTANMA

VY4eOHBIN Kypc OpraHW30BaH TaK, YTOOBI CTYACHTHI MO €r0 OKOHYAaHUIO ObUTM TOTOBBI BOCIPUHUMATH APYTHE
Kypchl XUMHUYECKOro 1uKia. Kypc cocTouT u3 jiekuuii, NpakTUKyMa ¥ CEMMHApCKUX 3aHATUH, U COCTABJIEH 110
COBPEMEHHOI cxeMe Oe3 nmorepu QPyHIaMEHTaIbHOCTH CTaphIX KyPCOB C OAHOBPEMEHHBIM N30aBIIGHUEM OT UX
TspKesoBecHocTU. Kype HareneH Ha co3fgaHue y oOydaroIuXCsl COBPEMEHHBIX NMPENCTABICHUH O CTPOEHHH
BEILIECTBA, O CBSI3M CTPOEHMS M CBOMCTB BEIIECTB C XApAKTEPOM XUMHUYECKOM CBA3HM U C IOJIOKECHUEM
COCTaBJIOIIMX UX 3j1eMeHTOB B Ilepuonuueckoil cucteme; 3HaKOMCTBO C IPUHIMIIAMH, ONPEAEIAIOLIMMHU

CBOMCTBA XMMMYCCKHX peaKuHﬁ; OIIMCAaHUC

BaXKHCHUIIIMX CBOMICTB HCOPraHNYCCKUX COG):[I/IHGHI/Iﬁ u

SaKOHOMepHOCTCI\/'I X MH3MCHCHHUA B 3aBUCUMOCTH OT IIOJOXCHHA COCTaBIIAOIINX HMX OJOJICMCHTOB B

[lepunognueckoii cucteme.
1. leau u 3apauu

eap AUCUMNIMHBI

- MOHATH JIOTUKY HW BO3MOXHOCTH XHUMMHHU, 0COOCHHOCTH XHMHUYECKOTO noaxoda K H3Yy4YCHHUIO

OKpPY>KalOIlIero MUpa;

- IOHUMATh U MCIOJIb30BaTh SI3bIK XUMHUYECKUX (OPMYII 1 ypaBHEHUIL;

- IpE/CKa3bIBaTh CTPYKTYPy M CBOMCTBA BEIECTB, MX CIIOCOOHOCTH B3aMMOJECHCTBOBATH C JAPYTUMH

BCIICCTBAMMU,

- MOHATH ABWXYIIHUC CHJIBI XUMHUUYCCKUX peaKHHﬁ, OCOOCHHOCTH HX MNpOTCKAHUA U CIIOCOOBI

YIpaBJICHUS UMH.

3agauu AU CHUILIHHBI

- CO3JaHUC Yy O6y‘laIOH_[I/IXC$I COBPCMCHHBIX Hpe,I[CTaBJ'ICHI/Iﬁ 0 CTPOCHHMHU BCUICCTBA, O CBA3U CTPOCHUA U
CBOMCTB BEIIECTB C XapakTepom XUMHYECKOM CBSI3U U C MOJOKEHUEM COCTABIISIONINX HUX DJIEMEHTOB B

Ilepnoanueckoit cucreme;

- 3HAKOMCTBO C IMIpUHIUIIaMH, ONTPCACIAOIINMHA CBOICTBA XUMHUYECKUX peaKI.[PIfI;

- 3HAKOMCTBO C KHHETUYECKUM U TEPMOAMHAMUYECKUM MOAXOAAMHU K OMNHCAHUIO XHUMHUYECKUX
MIPOLIECCOB C IIEJIbI0 ONTUMU3ALINY YCIOBUH MX MPAKTHUECKOHN peanu3alnu;

- OIMCAHUE BAXXKHEHIIMX CBOMCTB HEOPIaHUYECKUX COEAMHEHUN M 3aKOHOMEPHOCTEU UX U3MEHEHMUS B
3aBUCUMOCTH OT MOJIOKEHUS COCTABJISIIOIINX UX 3JeMeHTOB B Ilepuoandeckoil cucteme.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Cnocoben npuMeHSTh
(dyHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aady,
HaMeuarTb IIyTH €€ PEeLCHUs

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4YHbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYECKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.3 Bnageer mMeTogamMu BU3yaJbHOTO U TpadudecKoro
MIpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHONW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

[IK-1 CnocoGeH mi1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSMH COBPEMEHHOM (pU3uKN

IIOHATHUAMMU,

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJCHUS U PabOTHl B
COBpPEMEHHOH Hay4HO# abopaTopun

[1K-2 CnocoGen aHanu3upoOBaTh MOTyUYCHHBIE B

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  MapaMeTpHl,
OIIpEeNeNIAIOIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI




XOJI€ HAYYHO-UCCIIE0BATENLCKON PabOTHI I1K-2.3 CniocoGeH npencTaBisITh HayYHbIE YTBEPKIACHHS, UX

AaHHBIC U CJIaThb HAYYHBIC BHIBOAbL 000CHOBaHHUS U JOKA3aTCILCTBA, Hay4HbIC HpO6J'IeMBI U UX

(3aKiroueHus) peluIeHus SICHO M TOYHO B TEPMHUHAX, IIOHATHBIX [
poeCCHOHANLHOW ayIUTOPUH, B MHCHbMEHHOW W YCTHOM
dopme

[MK-4 CriocoOeH KpUTHYECKH OIIEHUBATh [MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE

IIPUMEHUMOCTb UCIOIB3YEMBIX METOAUK U OTHOLUEHHUS UCIOJIB3YEMBIX IOHATUN U MOJEnei

METOIOB

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUILIHHE (MOTYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

YMETB:

- OCHOBHBIC MOHSTHUS XMMHUH: BELIECTBO, XUMUYECKUN BIIEMEHT, aTOM, MOJEKYyJIa, OTHOCUTEIbHBIC
aToMHasi ¥  MOJIEKYJIIpHasT  Macchl, MHOH, aJUIOTPOINHUA, HW30TONBL, XHMMHYECKass  CBA3b,
ANEKTPOOTPULATENBLHOCTh, BAJIEHTHOCTh, CTENEHb OKHUCJICHUS, MOJb, MOJSpPHAs Macca, MOJISAPHBIN
00bEM, PACTBOPBI, JJICKTPOIUT W HEDIEKTPOIUT, OSJICKTPOIUTHUECKAs JMCCOIMAIUS, KHUCIIOTa,
OCHOBaHHE, OKHCIIEHHE M BOCCTAaHOBIEHHWE, TEIUIOBON 3((EeKT peaknuu, CKOPOCTh XUMHUYECKOU
peakinu, KaTain3, XHMUIeCKOe PaBHOBECHE;

- OCHOBHBIC 3aKOHBI XMMHUU: 3aKOH COXPAHEHUSI MAaCcChl U DHEPIrUU, KPATHBIX OTHOIICHUH, TOCTOSTHCTBA
cocTaBa, OObEMHBIX OTHOIIICHH; KHHETUYECKHIA U TEPMOIMHAMHYECKUN 3aKOH JICHCTBYIONINX Macc;

- 00IIHe CBEJICHNUS O XUMHUYECKOM 3JIeMeHTe (Ha3BaHHUe, XUMHUYECKUI CHMBOJI, OTHOCHTEIbHAS aTOMHAs
Macca);

- TIOJIOKEHUE XUMHUYEeCKoro 3nemeHTa B Ilepuoamueckoil cucreme (MOPSIKOBBIA HOMEp, MEPHOL,
rpynna, noarpymnmna);

- CTpOEHHE aToMa JIeMEHTA (3apsl Aapa; YUCIIO IPOTOHOB ¥ HEUTPOHOB B SIJIPE; YUCIIO JIEKTPOHOB;

- OJNIEKTpOHHAsi KOHQUTYpalus, paclpelelieHue 3JICKTPOHOB TI0 DHEPreTHYECKHM  YPOBHSIM,
MTOJTyPOBHSIM U aTOMHBIM OPOUTAIISIM;

- CBOMCTBa MPOCTOTO BEIIECTBA, 00pa3yeMOro JaHHBIM 3JEMEHTOM (MeTajul, HeMeTasll, arperarHoe
COCTOSTHUE TIPY OOBIYHBIX YCIIOBUSX, THIT XUMHYECKOM CBSI3U B BEUIECTBE);

- BBICIIHI OKCUJI U COOTBETCTBYIOIINN eMy TUAPOKCH/T ((POPMYJIIBI, BaJICHTHOCTh M CTEIIEHh OKHCIICHHS
JJIEMEHTAa B COSIMHEHNH ), X KACJIOTHO-OCHOBHBIE CBOMCTBA;

- BOJIoponiHOE coenuHeHne ((hopMylia, BAICHTHOCTh M CTEIIEHb OKHCIICHHS DJIEMEHTa B COCAMHEHUH);
JpyTHE COSNUHEHUS dlIeMeHTa ((opMyIbl, KATHOHHAS WJIM aHUOHHAS (Popma).

- Ha3bIBaTh HEOPTraHUYECKUE BEILIECTBA M0 «TPUBUATIBHOW» WM MEXAYHAPOIHON HOMEHKIIATYPE;

- OTPEENATh: BaJEHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHUX JIIEMEHTOB, TUIl XUMUYECKOH CBS3H B
COCIMHEHUSX, 3aps]l MOHA, XapaKTep Cpeldbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHECHHM,
OKHCJIUTEIbHBIC H BOCCTAHOBUTEIIbHBIC CBOMCTBA COCIMHCHUS,;

- COCTaBIISITh CTPYKTYPHBIC (DOPMYITBI MOJICKYIT U TIPEJICKA3hIBATh KX TE€OMETPHIO;

- XapaKTepu30BaTh: 3JEMEHTHl B NIEPUOMAX U TpyINIax Mo ux nojoxeHuro B Ilepuonnueckoii cucreme
.. MeHneneeBa;, oOmMe XHMHUYCCKHC CBOMCTBA METAJUIOB, HEMETAUIOB, OCHOBHBIX KJIacCOB
HEOPIaHUYECKUX COCAVHEHUN;

- OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHHUS;, IPUPOTY XUMHUUECKOH CBI3U
(MOHHOH, KOBAJICHTHOW, METAIIMYECKON ), 3aBUCIMOCTh CKOPOCTH XUMHUYECKOHM pEeaklnu U TOJI0KECHUS
XUMHYECKOTO PaBHOBECHS OT Pa3IIUYHBIX (DAKTOPOB;

- COCTaBJISITh YPAaBHEHHA M CXEMbl XMMHYECKUX PEAKIUN U MPOBOJUTH MO HUM CTEXHOMETPHUECKHUE
pacyeThl;

- BBIMIOJHATH XUMHUECKHUI AKCIIEPUMEHT 110 PAaCHO3HABAHHUIO BKHEHIIINX HEOPTaHUYECKUX BEIIECTB U
MOJYYEHUIO NPOCTEUIIINX BEIIECTB;

- MPOBOJIUTH CaMOCTOSITEIBHBIH MOMCK XUMHUYECKOW HH(MOpMAIMH C HCIOIB30BAHUEM Pa3THUHBIX
WMCTOYHUKOB (HAYYHBIX M3IaHWUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB Internet).

BJIAJIETh:

- METOAaMH OIpPEAEICHHs BO3MOKHOCTH NPOTEKAHHMs XUMHUYECKUX IPEBPALICHHH B pa3IMYHBIX
YCIIOBHUSIX U OIICHKU X TTOCIIC/ICTBHIA;

- TEOPETUYECKIUMHU METOJJAMH OIMCAHUSI CBOMCTB IPOCTHIX U CIOKHBIX BELIECTB HA OCHOBE TTOJIOKEHHUS
COCTABIISIOIINX UX 3J1eMEHTOB B [lepronndeckoii cucTeMe XUMUYECKHX JIEMEHTOB;

- crtocobamu 6e301acHOTO OOpAaIIeHUs C TOPIOYMMH U TOKCHYHBIMU BEIIIECTBAMY;

- OCHOBHBIMH HaBBIKAMHU pabOTHI ¢ TaOOpaTOpHBIM 000PYIOBaHHEM;

- METO/IaMH TIPUTOTOBJICHHSI PACTBOPOB 331aHHOM KOHLICHTPALHH.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.

No Tema (pazmen) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora

| [Ipenmer u 3amaun XUMHH, OCHOBHBIE | 1 )
MIOHSATHS M 3aKOHBI XUMUH

) CrpoeHre aromMa ¥ TIEPHOAUYECKHIMA ) 5 5
3aKOH

3 XuMH4YecKasi CBs3b. THUIBI XUMHYECKOU ) ’ 5
CBSI3U

4 OCHOBBI XUMHUYECKOW TEPMOJUHAMUKU H ) 5 4
KHHETHUKH, pABHOBECHE
PactBopsl. Crioco0b1 BBIPKEHUS

5 KOHLIEHTpalWH, KOJIJTUTAaTUBHBIE 2 2 4
CBOICTBa pacTBOPOB

6 PacrtBopsl, AIIEKTPOIIUTHYCCKAS ) 5 5
JIACCOITHAIIHS

7 OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIC ) ) 5
peaknuu

8 Xumus BoAOPO/Ia U TaJIOr€HOB 2 2 5

9 XuMHS XaTbKOT€HOB 3 3 4

10 XUMHS THUKTOT€HOB 2 2 4

11 Xumus 31eMeHToB 14 rpymnmnsl u 6opa 2 2 4

12 XUMUS IIETOYHBIX, IEIOYHO3EMETbHBIX ) 5 5
METaJJIOB, JTFOMUHUS M OCPUILIHS

13 XUMUST KOMIUICKCHBIX COCTMHEHUH 2 2 5

14 XI/.IMI/I}I MEepPEeXOAHBIX METAIOB, YacTh | ) ) 5
(Ti, V, Cr, Mn; Mo, W)
Omnpenencnare aTOMHOM MacChl

15 |memsBectHoro metamna. [Ipurorosienue 6 4
PacTBOPOB 3aJJaHHOW KOHIICHTPAITUH

16 [IpuroroBneHue pacTBOPOB  3aJaHHOU 6 4
KOHIICHTPAIUU

17 KucnotHo-ocHoBHOE  paBHOBECHE B 6 5
pacTBopax

18 OKHUCTHUTEIBHO-BOCCTAHOBUTEIHHBIC 6 5
peaknuu

19  |DnekTpoxuMHUEcKHEe IPOLECChl 6 5

20 Xumus TIEPEXOIHBIX METAIIIOB, 4acTh 2 ) 5 5
(Fe, Co, Ni), (Cu, Ag, Au), (Zn, Cd, Hg)

71 XI/IMI/I‘ICCKI/‘I’G CBOMCTBA TaJIOT€HOB U HUX 6 6
COCJIMHEHU I

2 CgoiicTBa HEMETAIIOB IV-VI rpynn u ux 6 6
COCTMHEHUHN

23 CgoiicTBa Hvenepexoz[HHx METAJJIOB U UX 6 6
COCJIMHEHU I

24 CaoiicTBa ljepeXO,Z[HBIX METAIIOB M HUX 6 6
COCTMHEHUH




25 [TonyueHne u CBOWMCTBA KOMILJIEKCHBIX 6 6
COEIMHEHU I

Hroro yacos 30 30 60 120

[TonroToBka k 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 270 gac., 6 3ad.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Ilpeamer u 3a1a4n XUMUHU, OCHOBHBIEC MTOHATHUS U 3aKOHBI XUMUHU

Crpyktypa u s3blk xumud. BemectBo. Knaccudukanmsi xumMuueckux BemIecTB. XUMHUUECKHE
COEIUHEHUS U MX XapaKTEepUCTHKU: CTpOe-HUE, cocTaB, cBoiictBa. IIpocTele M  clioxkHBIE
coequHeHusi. OCHOBHBIE KJIACChl HEOPIaHWYECKUX COEAWHEHHH: OKCHIbI, KHCIOTBHI, OCHOBAaHUS,
cony, OMHApHBIE COEIMHEHUS. XMUMHUYECKHE 3JIEMEHThl. ATOM, aTOMHBIM HOMEp, OTHOCHTEIbHas
aroMHasi Macca, wu30Tonbl. PaamoaktuBHBI pacnaa. CTeXHOMETpUYECKHE COOTHOILCHUS,
SMIUpUYEcKass W MOJEKyaspHas  (opMmyna  COCOUHEHHMA.  BaJleHTHOCTH  3JEMEHTOB.
Hecrexnomerpruyeckue coequHeHUs. AJUIOTPOINHBIE M NOJIUMOpP(HBIE MoAU(UKALKUU. YpaBHEHUS
peakumii. CTeXHoOMeTpUUECKHe pacueThl 10 YPaBHEHUSAM peaKkril.

2. CTpoeHue aTroMa U NepUoInYeCKUN 3aKOH

Bonopononono6Hele atoMbl M HMOHBL. DJIEKTPOHHBIE YPOBHU SHEPIUH, BOJHOBBIC (DYHKIUH,
MPOCTPAHCTBEHHOE paclpelesieHue BICKTPOHHOM IUIOTHOCTH. KBaHTOBBIE wYHcla BIEKTpOHA.
MHorosnekTpoHHble  atoMbl.  OMHOZJEKTpOHHOE  mpuOmmKeHHe. OQPQGEKTUBHBIC  3aPSIbL.
Bonopononono6usie opoutanmu. IlpuHnune! 3anomHeHus: opOutaneil. Ilepuoandeckue cBoiicTBa
JJIEMEHTOB: aTOMHBIE W HOHHBIE paJUyChl, SHEPrHs HOHU3AalUMU U CPOACTBO K 3IJIEKTPOHY,
anekTpoorpuuarenbHocts o Mamnukeny u llomunry. I[lepuonmueckas cucremMa XHMHUYECKHX
anemeHToB. Crpykrypa Tabmunbl J[.M. MeHneneeBa, TpyImbl, Mepuoabl U Onokd. MeTaibl u
HEMEeTaJlIbL.

3. XuMun4eckas cBsI3b. THUIIBI XUMHUYECKOU CBI3U

OOpa3oBaHne XUMHUYECKOW CBSI3M MexIy aromamu. KopanentHas cBsizb. BanentHocts. [IpaBuio
okrera. CtpykTypsl JIptouca. Pezonanc-ueie cTpykTypsl. @opManbHBIN 3apsa U CTEIEHb OKHCICHUS
9JIEMEHTA B COEAUHEHUHU. XapaKTEPUCTUKU XUMHUYECKOM CBSI3U — MOPSJIOK CBSI3U, IJIMHA, SHEPTUs,
MOJISIPHOCTB. ['eoMeTpust Mosiekya. Mojienlb OTTaJKuBaHMsI 3JEKTPOHHBIX Map BAJICHTHBIX opOuTanen
(meron [mmecrin). Teopust THOpHIW3ANMK W HANpaBICHHOCTH CBs3eld. MeToa MOJIEKYISIPHBIX
opouraneit (MO). Meron MO B npubmmkenun JIKAO. KoppensuuoHHbsle auarpammel,
CBSI3BIBAIOIME, HECBA3BIBAIOIINE M PA3pLIXJIAIONINE OPOUTAIM, TMOPAAOK CBA3H. ODJIEKTPOHHOE
CTpOCHHE JABYXarOMHBIX Moiiekyd. [lonsatue o moctpoennn MO TeTeposIepHBIX JIBYXaTOMHBIX
MOJIEKYJI. MeXMONEeKyIsIpHble B3auMonecTBUs. BonopoaHas CBsA3b, €€ IpUpoaa, CBOMCTBA U POJIb B
KUAKOCTAX, MOJIEKYISIPHBIX KpUCTaJJIaX M MAaKpOMOJeKyinax. Ban-nep-BaanbcoBa cBA3b, pa3nHyuHbIE
BUJIbI AUIIOJIb-TUIIOIBHBIX B3aUMOJEHCTBUH.

4. OCHOBBI XUMHUYECKOH TEPMOAMHAMUKU U KUHETUKHU, pABHOBECHE



Knaccudukanuss Xxumudeckux peakuuil mo TtepMmudeckomy 3(dexry. DHepreTudeckas KpuBas
dIIEMEHTApHON XUMUYecKor peakiun. [Ipsmas u obparHas peakuuu. [lepBblii 3aKOH TEPMOAUHAMHUKI
U €ero NPUMEHEHHE K XMMHYECKUM peakUuusiM. DHTalbluA. Temnora XMMUYECKHX peakuuil mpu
MOCTOSSHHOM O0OBEME M IPU MOCTOSHHOM AaBICHUH. TepMOXUMHUYECKHE YPaBHEHHS peakiid. 3aKkoH
I'ecca. DHransnuu oOpa3oBaHus, CropaHHs, PacTBOpEHUs. TepMOXUMHYECKUE LUKIBL. DHTPOIHS.
Bropoii 3akoH B NpUMEHEHMHM K XUMHUYECKAM Tmporieccam. DHeprusi [md0ca, SHTANBNUHAHBIA U
SHTpONUKHBIN (hakTopsl. OOpaTuMble peakuuu. XUMUYECKOE PaBHOBECHE — ONpEAeNCHHE U o0Iue
coiicTBa. KoHcTaHTa paBHOBecHs M €€ CBA3b C TepMOAMHAMUYEeCKUMH GyHKIusMu. [Ipuanun Jle
[Matense. TepMomuHamMH4YecKHME CHOPaBOYHBIE JaHHbIE 00 WMHOUBUAYaJbHBIX BEIIECTBAX U
XUMHYECKUX PEAKIIMSIX.

OHepreTudyeckuii Oapbep xumudeckoi peakmuu. CrocoObl akTHBanuu peareHToB. DopmanbHas
3allMCh U MEXaHU3M peakUuuu. DJEeMEHTAPHbIM aKT XUMHUYecKOoi peakiuu. CKOPOCTb XMMHUYECKOM
peakuuu M ee 3aBHCHMOCTh OT PAa3IUuYHBIX (PAKTOpPOB. 3aKOH AeHCTByrommMX Macc. KoHcranTa
ckopoctu. [Ipasuno Bant-T'odda. YpaBuenue Appenuyca. Karanus, ero poib B XMUMHH.

5. PaCTBOpBI. CrocoObl BbIPpAKCHUA KOHLICHTPAllNU, KOJIJIMTaTUBHLBIC CBOICTBA pacTBOpPOB

PactBopsl, ux kinaccudpuxanus. CrocoObl BBIPaKEHUS COCTaBa pacTBOpa — MOJbHAs M MaccoBas
JOJHM, MOJSIpHAs KOHIGHTpAUMs, MOJSUIb-HOCTh. [loNsipHble W HETNONApPHBIE PACTBOPHUTEIH.
PacTBOopuMOCT, M €€ 3a-BUCHUMOCTb OT TeMIleparypbl W zAasieHus. KosuMraruBHble cBoOMcTBa
pac-TBOPOB  DJEKTPOJIUTOB W  HEAJIEKTponuToB. (OcMoTHuYeckoe JaBieHHe. 3akoH Payms.
N3otonnueckuit ko3¢ ¢urment. [lopbimieHne TeMneparypsl KUIEHUS M MOHWKEHHE TEMIIEPaTyphl
3aMep3aHysl PAaCTBOPOB C MMO3ULMH KOJUIUTaTUBHBIX CBOMCTB.

6. PaCTBOpBI, QJICKTPOJIMTUYICCKAA AUCCoanuug

ONEKTPONUTHYECKAsT JTUCCOLUANUSA, DJIEKTPOIUTHI M  HEdeKTponutThl. CuilbHBIE #  Ccia0ble
anexktponuThl. CTeneHb AUCCOIMAIMU, KOHCTaHTa Jucconuanuu. J(ucconuanus KuciaoT, OCHOBaHUH
u conedd. 3akoH pazdamnenus OctBanbiaa. B3amMmopeicTBue MexIy MOHAMU B PacTBOPE, HMOHHBIC
ypaBHeHUs peakiuii. CBsi3pIBaHUE HOHOB, HAIIPABIICHUE PEAKIIMI HOHHOTO OOMEHA.

Kucnorsl 1 ocHoBanust mo Appenuycy. KucnotHocts mo bpeHcTeny, conpsKeHHbIE KHUCIOTBI H
ocHoBaHMs. CHIbHBIE M CJIa0ble KUCIOTHI U OCHOBaHMSA. KOHCTAHTBI KMCIOTHOCTH U OCHOBHOCTH.
Crynenuatasi nuccouuanust Ha npumepe ¢gocdoproil kucnorel. Boma kak KHCIoTa U OCHOBaHHE.
ABTOMOHHM3AIMS BOJBI, HOH THIpokconus. pH pactBopoB. Pacuer pH pacTBOpoB crnabbix KHUCIOT U
ocHoBanui. ['maponus coneit. pacuer pH cpeast OydepHbIx pacTBOpoB U npu ruaponuse. bydepnsie
pactBopbl. KucnoTs! 1 ocHoBanus 1o JIstoucy. Ilponssenenue pacTBOPUMOCTH.

7. OKHCIUTEITHO-BOCCTAaHOBUTEIIBHBIC pcakunu

Omnpenenenue cTeneHu OKHUCIACHHUA. [IOHSATHSA OKHCICHMS M BOCCTAHOB-JICHHS. TUIUYHBIC
BOCCTaHOBUTENU U okuciauTenu. CocTaBieHME YpaBHEHUH OKMCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii  METOOOM  BJIEKTPOHHO-MOHHOro  OamaHca.  OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIC
noreHuanel. ConpspkeHHBbIE OKUCIMTENM U BOCCTaHOBUTENU. YpaBHeHue HepHcera. Jlmarpammbl
Jlarumepa. Ceszp JAC ¢ TepMOAMHAMUYECKUMH XapaKTePUCTUKAMHU. XUMUYECKHE ICTOUHUKH TOKA.
OneKTpoan3 pacTBOPOB U PacIJIaBOB IEKTPOIUTOB.

8. Xumus BOIOpo/ia ¥ rajJoTeHOB

ITonoxxenne Bomopona W ranoreHoB B llepuonnueckoil cucreMme. THIMYHBIE CBOWCTBA M CTENECHU
okucneHus ranoreHoB. Oco0eHHOCTh Boopoa. M30Tombl Bomopo/ia; ux MoIydeHue u cBoiictea. Mon
rugpokconus. ['mapunel. [IpombliieHHble M J1TaOOpaTOpHBIE CIOCOOBI TMOMyYeHHs BOAOpONA U
raJloreHOB. XUMHUYECKHe U (pu3mueckre cBoWCTBa rajnoreHoB. ['anoreHoBonopossl. B3anMoneiictpue
raJIoreHoB ¢ BomoM. Kucnopomuele coeauHeHus rajmoreHoB. [lomyueHue M XMMHUYECKHE CBOWMCTBA
KHUCJIOPOAOCOAEPKALUX COSUHEHUH ral0r€HOB.

9. Xumust XaJIbKOT€HOB



OOmas xapakrepucThka dieMeHToB 16 rpynmbl [leprogudeckoid  CHCTEMBI  AJIEMEHTOB.
OTnuuuTenbHBIE CBOMCTBA KUCIOpOHa. XHMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, O30H.
XaJIbKOreHUIbl — TIOJMyYeHHe M XHMHUYECKHe CBOWCTBAa. BomopomHble cOeAMHEHHS XaJIbKOI'€HOB.
Oxcuznbl M KHCJIOPOZHBIE KHCIOTHI cepbl M ceneHa. llomyyeHnme W XHMMHUYECKHE CBON-CTBa
KHCJIOPOAOCOAEPKAIUX COSIMHEHUI Cephl, CeJIeHa U TeJLTypa.

10. Xumust MTHUKTOTEHOB

OOmas xapakrepucThka 31eMeHToB 15 rpynmel Ileproanyeckoit cucTeMbl 3J€MEHTOB. THUIIMYHBIE
CTENCHN OKHCJICHHUS COeIMHEHUH a30Ta, ¢ocdopa, MbIIbsIKa U CypbMbl. BonoponHbie coennHeHus
MHUKTOT€HOB — CIIOCOOBI MONMyYeHHsI U XuMuueckue cBoiictBa. Coiau aMMoHUS. OKCHABI SJIEMEHTOB
15 rpymner Ilepuomuyeckoid cuctembl »imeMeHTOB. [lomydeHne W XHMMHYECKHE CBOICTBa
KHCJIOPOAHBIX KUCIOT a30Ta u ¢ocdopa, MbIIbsIKa U cypbMbl. [lonydeHne 1 XuMHU4eCcKHe CBOWCTBA
KHCJIOPOAOCOAEPKAINX colieil a3oTa, pocdopa, MbIIIbSIKA U CypbMBI.

11. Xumust anemeHToB 14 rpynmsl u 6opa

OOmas xapakrepucThka 3meMeHToB 14 rpynmel Ilepuoanyeckoit cucTeMbl 3J€MEHTOB. THUIIMYHBIE
CTENCHNU OKHUCIICHHMS 3THUX 3JIEMEHTOB B COCIMHEHUSX. Yriepon, KpeMHuil m 6op. OcoGeHHOCTH
CTpoeHHs, PU3nUecKre U XUMHUYECKHUE CBOMCTBA MPOCTHIX BELIECTB. AJUIOTPOINHBIE MOAW(DUKALUN
yrinepona. OKcHIbl yIeposa, yrojibHas KUCI0Ta U KapOoHaTel. OKCHIBI KpeMHUS 1 00pa, CHUIIMKATHI,
6opatsl. BonopoaHsie coequHeHns KpeMHUS U 0opa. XUMHUYECKHe CBOWCTBA COCAMHEHHUI 0J0Ba U
CBUHIIA.

12. Xumus IICJIOYHBIX, IICIIOYHO3CMCIIBHBIX METAJIJIOB, AJIOMHUHUA U 6ep14nn1/1;[

[Tonoxxenne metamioB B [lepuoguaeckoit cucteme snemeHToB. O0mMe PU3NUYECKue U XUMUYCCKUE
CBOIWCTBAa METAJNIOB IVaBHBIX moArpynn. Ilomydenne W XUMHUYECKHE CBOWCTBA MICNOYHBIX U
IIEIOYHO3EMETbHBIX METAIUIOB. XMUMHUUYECKHE CBOMCTBA Iiesioueii. OCHOBHBIE CBOWCTBA P-METaJLIOB.
OCOOEHHOCTH XHMHMHM QIIOMHHHSA: B3aUMOJEHCTBHE C BOMOH, IIE€I0YaMHd M  KHCIIOTaMH,
BOCCTaHOBUTEINBbHBIE CBoMicTBa. OcoOeHHOCTH XuMuu Oepminus. CriocoObl paszelieHns Oepuius 1
AJTFOMUHMSL.

13. XuMust KOMIUIEKCHBIX COE€IUHEHUN

[lonarue xommiekcHOTO coenuHeHusa. OmHMcaHue KOMILIEKCHBIX COCAMHEHHUH € MO3MLUN MeTona
BAJICHTHBIX CBf3el (KoopauHanuoHHas Teopust BepHepa). THUIbI IIEHTPalIbHBIX aTOMOB U JIMTAHJIOB.
I'eomeTpuueckoe CTpoe€HHE, KOOpPAMHALIMOHHBIE 4YHCIA M HM30MEpUS KOMIUIEKCOB. Teopud
KpucTtajunyeckoro mons. CoekTpsl, OKpacka M MarHUTHbIE CBOWMCTBAa KOMIUIEKCOB. YCTOMYHMBOCTH
KOMIUIEKCOB B pPacTBOpax. YCJIOBUS O0pa3oBaHMA M pa3pylICHUs] KOMIUICKCHBIX COEAMHEHHH.
Koncranta HecTONKOCTH KOMITJIEKCHBIX COETUHEHUH.

14. Xumus nepexoaHbix MeTaiuioB, yactsb 1 (Ti, V, Cr, Mn; Mo, W)

[lonoxenne d-meramnoB B Ilepuommueckoit cucteme. DJEKTpOHHAS KOH(MUTYpaLus NEPEXOIHBIX
METaJJIOB. XUMMsI JIEMEHTOB IOATPYIIl TUTaHA, BaHalIus, XpomMa U MaprasHua. CpaBHUTeNbHas
XapaKTepUCTHKA JJIEMEHTOB, IIOJyYEHHE M CBOMICTBAa MPOCTBIX BEIIECTB, WX COEIWHEHUH C
KuciaopogoM U rajgoreHamMu.  CpaBHEHHE  YCTOMUMBOCTHM,  KUCJIOTHO-OCHOBHBIX U
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB COCAMHEHUI d-371EMEHTOB B Pa3iMYHBIX CTEMEHSIX
okucieHust. KoMiuiekcHble COeAMHEHUs JaHHbIX JJIEMEHTOB.

15. Ompenenenne aTOMHOM MacChl HEM3BECTHOTO MeTasuia. [IpurotoBieHne pacTBOPOB 3aJaHHOM
KOHIIEHTpaIuu

JlabopaTtopHoe ompeneneHne aTOMHOHM MacChl HEM3BECTHOTO MeETallla OCHOBAHO Ha HM3MEpPEHHUH
00bEMa BBIJICIUBIIETOCS T'a3a B XOJIE €T0 PEaKIUU C KHCIOTOM:

[To u3BecTHOI HaBecKe MeTalula ¥ U3MEPEHHOMY 00bEMY BOJIOPO/Ia PACCUUTHIBAIOT YKBUBAJICHTHYIO
MaccCy HEU3BECTHOTO METaJUIa, UCIIOIb3Ysl 3aKOH DKBHBAJICHTOB.



16. IlpurotoBneHue pacTBOPOB 33aJaHHON KOHIICHTPALIUU

ITpurorosnenue 0,1n crangaprHoro pactBopa HCL. Ilpuroronenne 4%-ro pactBopa I'HMIpOKCHIA
Harpus. OnpeaeneHre KOHIEHTPAUK pacTBOpa THAPOKCHIA HATPUsl METOJOM KHCIOTHO-OCHOBHOTO
tutpoBanus. OmpeneneHne MaccOBOM TONMM IMPUMECH TIIIOKO3bI, COIEpXKalleiics B IIaBEJIeBOM
KHCJIOTE

17. KuciaoTHO-0CHOBHOE paBHOBECHE B PacTBOPAX

1. I'mpponus coneit

OmnpiT 1. Peakuus cpensl B pacTBOpax pa3iudHbIX CONEH
OmnsiT 2. HeoOparumsiii ruaponus

OmnpiT 3. @akTOPHI, BAUSIONINE HA CTENIEHD THIPOJIN3a

2. Onpe):[eneHHe KOHCTAHT KHCJIOTHOCTH MHOT'OOCHOBHOM KHCJIOTHI B METOAC
NMOTCHIUOMETPHUUICCKOTO TUTPOBAHUSA

a) [Ipurorosnenne npoOsl opTodhochopHON KUCIOTH ¢ KoHIleHTparuer 0,01 M.
0) [loTeHMOMeTpHUECKOE TUTPOBaHKE TPOOBI OPTOHOCHOPHON KUCIIOTHI.

3. bydepunblie pacTBOpbI

a) [Ipurorosienue OydepHoro pacTeopa

0) U3yuenwue cBoiictB OydepHOro pacrsopa

18. OKHCANTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

Ompit 1. Peakiuu ¢ ygactreM KHCIOpOJa BO3AyXa

Omnpit 2. OKUCIUTENBHBIE CBOMCTBA TUXpOMATa KaIus

OmnbIT 3. OKUCIUTENbHBIE CBONCTBA HOHOB METAJUIOB B BHICOKUX CTEIIEHSIX OKHCICHUS
Omnpit 4. TepMudeckoe pa3ioKeHHE TUXPOMaTa aMMOHHUS

Omnpit 5. BiiusHue cpeibl Ha OKUCIUTENbHBIE CBOMCTBA MIEpMaHTaHaTa KaJHs

OmnpiT 6. OKUCIUTENBHBIE U BOCCTAHOBUTEIHHBIE CBOMCTBA MEPOKCHIA BOIOPOA

OmnpiT 7. B3anmoneicTBIEe KOHIIEHTPUPOBAHHON U pa30aBIeHHONW a30THOW KUCIIOTHI C METalUIaMU U
JIPYTMMH BOCCTaHOBUTEISIMH

OmnesiT 8. B3aumozeicTBue KOHIEHTPUPOBAHHON U pa30aBleHHON
CEpHOM KHCIIOTHI C METaJUIAMH Pa3HOM aKTUBHOCTH

19. DnekTpoXuMUUECKHEe MPOLECCh

Omnpit 1. CpaBHEHHE XUMHUYECKONH aKTUBHOCTH METAJIJIOB
Omnelt 2. M'anpBaHUYECKUN DIICMEHT

Omwit 3. OnpeneneHue 31eKTpoaHoro noteHmana Cu|Cu+
OmnbiT 4. DIEKTPOIU3 PACTBOPOB IEKTPOIIUTOB

Omwit 5. ['anbBaHUYECKOE OCAXKICHIE METAJlIa U3 PacTBOPa

OnbiT 6. OmnpexaeneHre NOISIPHOCTH WCTOYHMKA MHUTAHUS C TIOMOLIBIO 3JICKTPOJIM3a PacTBOpa
[IOBapEHHOM COJIH

20. XuMus iepexoHbIX MeTaioB, yacTh 2 (Fe, Co, Ni), (Cu, Ag, Au), (Zn, Cd, Hg)

CpaBHHTENbHAS XapaKTEPUCTHKA 3JEMEHTOB TpHaAbl JKejle3a, WX COCAMHEHHUS B Pa3IUYHBIX
CTENEHAX OKHCICHHUS, KOMIUIeKchl. OOImas XapakTepuCTHKa IUIaTUHOBBIX METAJUIOB, INPOCTHIE
BEIIECTBA, OCHOBHbBIE coequHEeHNs. CpaBHUTENIbHAS XapaKTEPUCTHKA SJIEMEHTOB TPYNIIBI MEAH U UX
COEIUHEHUN B pa3IUYHBIX CTeneHsAX okucieHus. KommiekcHele coenuHenuss 11 rpynnsi
[lepuonuueckoii cuctembl. CpaBHUTENbHAS XapaKTEPUCTHKA IEMEHTOB TPYIIBI IMHKA, COSAMHEHUS
B Pa3JINYHBIX CTENEHAX OKUCIIEHUS, KOMIIJIEKCHI.

Cemecrtp: 2 (Becennuit)



21. XuMH4yecKre CBOMCTBA FaJIOT€HOB U UX COCAMHEHUI

Omnpit 1. [Tonydyenue xyopa v XJIOPHOM BOZBI

Ompit 2. Oxucnenue uona xeinesa (II) ximopom

OnpiT 3. TTomyuenne GPOMHO# BOJIBI ¥ MOJHOM BOJIBI

Omnpit 4. CpaBHEHHE OKHUCIUTENbHBIX CBOMCTB raJIOTEHOB
Omsit 5. BoccTaHOBHUTENbHAS aKTUBHOCTD I'aJIOT€HUI-MOHOB
Omnpit 6. KauecTBeHHBIE peakiiy Ha raJOTeHUI-HOHBI
Omnpit 7. CBoiiCcTBa XJIOpaTa Kajaus

OmnpiT 8. B3aumogeiictBue Opoma u iioa co menoyamu
Ompit 9. CpaBHEHNE OKUCIUTEIBHBIX CBOMCTB THIIOXJIOPUTOB, XJIOPATOB U MEPXIIOPATOB
OmnsiT 10. OKucnenue HOIUA-HOHOB

OmnsiT 11. B3aumozeiicTBue raioreHoB ¢ MeTalllaMu

22. CgotictBa HemeTaoB [V-VI rpymnm u ux coenuHeHu

OmnpiT 1. Ocaxnenne cynbGUI0B 1 UX CBOMCTBA

OmnpIT 2. BoccraHoBUTENBHEBIE CBOIMCTBA CYIb(HUI0B
Ompit 3. [Tonyuenne cepsl U paCTBOPEHHE €€ B IIETOYU
OmnpiT 4. CBolicTBa THOCYIB(HATOB

OmneiT 5. B3anMonelicTBue KOHIIEHTPHUPOBAHHOM KHCIIOTHI C OPraHMYECKUMHU M HEOPTaHUYECKUMH
BEILECTBAMU

Omnelt 6. CBOMCTBA aMMHUaKa

OmpiT 7. CBOMCTBA COJICH aMMOHHMS

OmnsiT 8. Paznoxkenne HUTpaTa Kajus

Omnmit 9. KauecTBeHHAs peakius Ha aHUOHBI
KadecTBeHHOE OOHApYKEHUE COSAMHEHHA CEPBI
KagecTBeHHOE OOHApY)KEHUE COSAMHEHHIA a30Ta

23. ColicTBa HEMEPEXOIHBIX METAIIOB M KX COCTMHEHUIN

Omnwit 1. B3aumoneticTBre HaTpus ¢ BOJOH

OmblT 2. B3aumoeiicTBue KaJIbLMA C BOIOM

Omsit 3. CBOICTBA pacTBOpa THAPOKCHIA KATBITHS

Ompit 4. Oxpacka ImIaMeHH COJISIMU MIEIOYHBIX U MIEIOYHO-36MEIIbHBIX METaJIOB
OmblT 5. B3aumoeiicTBre Maraust ¢ BOAOH

Omnsit 6. B3aumoselicTBre amFOMUHYS ¢ pa30aBICHHBIMU PaCTBOPAMHE KHCIIOT
Omnsit 7. B3anMonelicTBre aTFOMUHUS C PACTBOPOM IIEIOYH

Omneit 8. [TaccuBanus aTrOMHHUS

OnbIT 9. AKTHBALUA ATIOMUHUA

Omneit 10. BanmozeiicTBre alfOMUHUS C PACTBOPAMHE COJICH

Omprir 11. [lonyyenue ruipoKCUaa aTFOMUHUS U U3yYCHUE €T0 CBOWCTB
OmnpiT 12. I'maponus coneit amoMUHUS

Omneit 13. BeipanuBanue KpUCTAIIOB aTFOMOKATHEBBIX KBAaCIIOB

24. CpolicTBa IEPEXOIHBIX METAJUIOB U UX COSTUHECHUHN

OmnsiT 1. KucnorHo-ocHoBHBIE cBOMcTBa coenuHeHuid xpoma (111)

OmnbIT 2. OKHCTUTETFHO-BOCCTAHOBHUTEIbHBIE CBOICTBA coeaunenuii xpoma (I1I)
OmnebiT 3. PaBHOBecHE «XpoMaT-AUXpOMAaT» U €ro 3aBUCUMOCTD OT KUCJIIOTHOCTH CPEIbl
OmnbiT 4. OKHCTUTENTBHBIE CBOMCTBA JUXPOMAaTa KaJlus

OneiT 5. OKHCIUTEILHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA MapraHia 1 BaHaJlusd B BBICHIUX CTCIICHAX
OKHUCJICHUA

Omnpit 6. Pa3znoxxenne nepMaHraHara Kamus



OmnslT 7. XuMu4ecKkue cBoiicTBa xeses3a

OmnbIT 8. KHCI0THO-OCHOBHBIE M OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE CBOICTBA IMIPOKCUAOB XKeJle3a
(II) u (I1T)

OmnbIT 9. OKHCTUTENBFHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA Xene3a (I1) u xenesa (I1I)

OmnsiT 10. KauecTBennsle peakiun Ha HoHbI xene3a (1I) u xxemnesa (11I)

OmnsiT 11. B3aumozeiicTBue IWHKA C paCTBOPaMHU KUCIIOT U IIeI0oueit

25. IlonyyeHue U CBOMCTBA KOMILICKCHBIX COCIMHEHUI

Omwrt 1. [Tonmy4yeHre aHHOHHBIX KOMIUIEKCOB (TETPanoOBUCMYTAT KaJIHsl)

Omwit 2. [lony4yeHne rTHAPOKCUKOMILUIEKCOB METAJIOB U MX CBOMCTBA

Ompit 3. IloydyeHre KATHOHHBIX KOMILIEKCOB

Omnmit 4. OGpa3oBaHye KOMIUIEKCHBIX COSTMHEHUH B PEAKIUIX 0OMEHA

Ommit 5. CpaBHEHHE CBOMCTB JIBOWHOM COJHM U KOOPIUHAITMOHHOTO COCTUHEHUS

Omwit 6. [lomy4yenre TBOHOTO KOMITJIEKCHOTO COSTMHEHUS

Omnbit 7. OKUCIUTETHHO-BOCCTAHOBUTEILHBIC PEAKIINH C yIACTHEM KOMIUIEKCHOTO MOHA
Omwit 8. MccnenoBanue yCTOMYNBOCTH KOMITICKCHBIX HOHOB

Omwrit 9. [lonydyeHne XenaTHRIX COSAMHCHUH U N3yYCHUE UX YCTOWYUBOCTH

Omngit 10. OcMoTHYECKHE SBIIEHUS B PACTBOPE KOMILIEKCHOTO COSAMHECHUS

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

KommbrorepusnpoBaHHble 1a00paTtopuu, 000pyJ0BaHHBIE IPOEKTOPOM.

JlaGopaTtopHbIe CTOJIBI B Ta0OPATOPHBIX MMOMEIIECHHUAX, 000PYIOBAHHBIX BBITSKHBIMU ITKa(paMu.
JlaGoparopHoe 00opya0OBaHKE U XUMaHAIN3a U CHHTE3a HEOPIraHNYECKUX BEIECTB.
XUMHYECKHE PEAKTHBEI.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. OcuHoBbl 0611eit u puznueckoit xumuu [ Teker] : yue6. mocobue qis By3os / B. B. Epemun, A. 5.
Bopmesckuit .— Jonronpyausiii : Uutemnekt, 2012 .— 848 c.
2. O6mas v Heopranuveckast xumus [ TekcT] : yueOHUK asist By30B : pek.M-Bom 06p.P® / H. C.
AxmeToB .— 4-¢ uza.,ucnpasi. — M. : Beicias wik., 2001 .— 743 c.
3. Hayana xumun [Tekct], ans nocrynatouiux B By3bl /H. E. Ky3emenxko, B. B. Epemun, B. A. [Tonkos.
-M., JIaboparopus 3nanuii, 2018

JomnonHurensHas aureparypa
1. Xumust onementoB [Teker] : B 2 1. T. 1 / H. ['punByn, A. OpHio ; niep. ¢ annt. B. A. Muxaiinosa [u
ap.] - M.BMHOM. Jla6. 3nanwmii,2008
2. Xumust anemenToB [Texct] : B 2 1. T. 2 / H. I'punByn, A. DpHmo ; niep. ¢ annt. JI. 0. AnukGepoBoii
[u ap.] - M.BUHOM. JIa6. 3nannii,2008
3. Heopranmnueckas xumusi / A. B. llleBenskoB, A. A. JIposnos, M. E. Tamm, Mocksa, Jlabopatopust
3HaHui, 2021
PexomennoBanHas nurepartypa Jisi CaMOCTOATENBHOTO N3yUEHUS:
[Mpaiisep /., Otxunc I1. Heopranuueckas xumus: B 2 T. - M.: Mup, 2004. - 486 c.
TpetbsixoB FO. ., Tamm M. E. Heoprannueckast xumusi. Tom 1. OU3UKO-XUMHUECKHE OCHOBBI
Heopranuveckoi xumud. - M.: Academia, 2008. - 240 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[TakeT nporpamm MS Office.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, W3ydalIuid AWCIHILIAHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM IMOHATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OIpeNeTeHUs AUCIUILINHBI,
YMETh IPUMEHSATH TOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeaaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
JlenapTaMeHT MOJIEKYISIPHON 1 OUOJIOTHYecKoi Ppu3uku
Kypc: 1
KBaJU(PUKAHA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH
PaspaGorunkm:

A.B. HieHO0M, KaH/1. XUM. HayK, JOICHT
C.B. CunkuH, KaHJl. XUM. HayK
E.C. HlupseBa, kaHJl. XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.3 CnocoOeH omnpenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOJIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO W TpaduuecKoro
MPEICTABICHUS PE3yNbTaToB HAy4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JEsITEIbHOCTH B BUJIE OTYETOB, HAyUHBIX ITyOIMKaLINI

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

[MK-1 Crioco6eH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

IIK-1.1 Bnamgeer  gyHmameHTambHBIMH
3aKOHAMU U TEOPHUSIMH COBPEMEHHON (DU3UKH

IIOHATUSAMU,

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOI Hay4YHO# abopaTopun

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYEHHBIEC B
XO0JIe HayYHO-HCCIIEe0BATENLCKON paOOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOuCHMS )

I[IK-2.2 YMmeer HaxOIUTh
OTIPECIIAIONINE H3y4yaeMoe SIBIICHUE,
YHUCIICHHBIE OIICHKH I10 MOPS/IKY BETHYHHBI

KJIIOYEBbIE  IapaMeTpbl,
U TPOU3BOIUTH

[1K-2.3 Cnioco0eH npencTaBiaTh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M J10Ka3aTeNbCTBA, HAYYHBIE NMPOOIEMBI M HX
pelIleHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX JUIA
mpoeCCUOHANIBHON ayTuTOpUU, B NMHUCHMEHHOH M YCTHOW

dhopme

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOILLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOAENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare n3ydenus AucuIuInHbL «OCHOBBI 00IIIEH 1 HEOPTaHUYECKON XUMHM» 00yUaIONIMNACS JTOJIKCH:

3HATb:

- OCHOBHBLIC IIOHATHA XHWMHUH:. BCIICCTBO, XUMUYECKUMN 9JIEMCHT, aTOM, MOJICKYJId, OTHOCHUTCIbHBIC

aToOMHas n MOJICKYJISApHAasA

Macchl,

HOH, AJJIOTpOIIHA, HN30TOIIbI, XUMHYCCKas CB3b,

AJICKTPOOTPULATCIIBHOCTD, BAJICHTHOCTL, CTCIICHb OKHCJICHU:A, MOJIb, MOJISIpHasA Macca, MOHﬂpHLIﬁ

06’LeM, PaCTBOPLBI, J3JICKTPOJIUT U HEIJICKTPOJIUT,

QJICKTPOJIMTUYCCKAsA JAucconuanusa, KUCJIO0Ta,

OCHOBaHHE, OKHCJICHHE M BOCCTAHOBICHME, TEIUIOBOM 3(P(EKT peakuuu, CKOPOCTb XUMHUYECKOH
peaKIuu, KaTajan3, XHMHIECKOe PaBHOBECHE;

- OCHOBHBIE 3aKOHBI XMMUH: 3aKOH COXPAHEHUSI MacChl M SHEPIUH, KPaTHBIX OTHOIIEHHH, TOCTOSHCTBA
coCTaBa, O0BEMHBIX OTHOLICHUI; KHHETHYECKHI M TEPMOIMHAMUYECKUH 3aKOH JCHCTBYOLINX Macc;

- o0mmye cBeieHUs 0 XMMHUYECKOM dJIeMeHTe (Ha3BaHNE, XMMUYECKUH CHMBOJI, OTHOCHTENIbHAS aTOMHAs

Macca);

- TIOJIOKEHUE XUMHUYecKoro snemeHTa B Ilepmoamueckoil cucreme (MOPSIKOBBIA HOMEp, MEPHO,

rpymIa, NoArpyIa);

- CTpPOEHHUE aTOMa 3JIEMEHTa (3apsi sApa; YUCIIO IPOTOHOB U HEUTPOHOB B SAAPE; YUCIIO IEKTPOHOB;

- DOJEKTPOHHAas KOH(Urypamus,
MOAYPOBHSAM M aTOMHBIM OpOHUTAIISIM;

pacupecacsICHUEC DJICKTPOHOB II0O

OHCPICTUICCKUM  YPOBHSAIM,

- CBOMCTBa MPOCTOrO BEIIECTBA, 00pa3yeMOro JaHHBIM 3JEMEHTOM (MeTajll, HeMETasll, arperarHoe
COCTOSIHME TP OOBIYHBIX YCIOBUSAX, THII XUMHUYECKOH CBSI3H B BEILIECTBE);

- BBICUIMI OKCHJ U COOTBETCTBYIOIINN eMy TuApokcu ((popMysibl, BaJIECHTHOCTD M CTEIIEHb OKHCIICHHS
3JIEMEHTa B COEANHEHNH ), X KHCIOTHO-OCHOBHbIE CBOWCTBA;

- BOIOponHOE coenuHeHue ((opMyla, BAJICHTHOCTh M CTEIIEHb OKHCIICHHS SJIEMEHTa B COCAMHEHUM);
Apyrue CoeNMHEeHus 1eMenTa ((hopMyIIbl, KAaTHOHHAS WM aHUOHHAs (opma).

yMeThb:




- Ha3bIBaTh HEOPTAaHUYECKHE BEIIECTBA M0 «TPUBHAIBHOINY UM MEXKTyHAPOTHON HOMEHKIIATYPE;
- OTIPEJIEIIATh: BaJCHTHOCTh M CTENEHb OKHUCICHUS XUMUYSCKHUX IIEMEHTOB, TUIT XUMUYECKOW CBS3H B
COEJIMHEHUX, 3aps] HOHA, XapakTep Cpelsl B BOJIHBIX PAcTBOpaX HEOPTaHUYECKHX COEAMHEHUH,
OKHCIUTEIbHBIC M BOCCTAHOBHUTEIBHBIC CBOHCTBA COCAMHCHNS,
- COCTaBIISITh CTPYKTYPHBIE (POPMYITBI MOJIEKYJT U TPEJICKA3BIBATH UX TEOMETPHIO;
- XapaKTepu30BaTh: JEMEHTHI B TIEPUO/IaX ¥ TPyIIax IO MX MoJoxeHHio B llepronnueckoii cucreme
.. Mengeneesa;, oOmue XHMHYECKHE CBOMCTBA METAJIOB, HEMETAJUIOB, OCHOBHBIX KJIacCOB
HEOPTaHUYECKUX COCAMHCHHIA,
- OOBSCHSTE: 3aBUCUMOCTh CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; MPUPOY XUMUUECKOU CBSI3U
(MOHHO#, KOBaJICHTHOW, METaJUTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKITHH U TTOJIOKEHUS
XUMHYECKOTO PAaBHOBECHS OT Pa3IIMYHBIX (JAKTOPOB;
- COCTaBJISITh YPAaBHEHUS M CXEMbl XMMHYECKUX PEAKIUN W MPOBOJUTH MO HUM CTEXHMOMETPUYCCKHUE
pacuerTs;
- BEITIOMHATH XUMHYECKUI SKCIIEPUMEHT 110 PaClO3HABAHUIO BAKHEUIIINX HEOPTAaHUYECKUX BEIICCTB U
TIOJIy9E€HUIO POCTEUIIINX BEIIECTB;
- TPOBOIUTH CaMOCTOSATEIHHBIA IMOUCK XUMHUYECKOW HH(DOPMAIMH C WCIONH30BAHUEM Pa3IMIHBIX
WCTOYHUKOB (HAYyYHBIX M3JJaHHUI, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB Internet).

BJIA/IETh:
- METOJaMH OTpEACNICHUS BO3MOXXHOCTH TPOTEKAHWS XWMHUYECKUX IPEBPAICHUA B pPa3IMYHBIX
YCJIOBUSIX U OLIEHKH UX MOCIEICTBHIA;
- TEOPETHYECKUMH METOJIaMHU OTIMICAHHsI CBOWCTB IMTPOCTHIX M CJIOXKHBIX BEIIECTB HA OCHOBE TIOJIOKEHUS
COCTAaBIISIONIMX MX 3JIEMEHTOB B [lepronnyeckoii cucteMe XUMUYECKHUX 3JIEMEHTOB;
- criocobamu 6e30macHOro 0OpaIIeHus ¢ TOPIOYUMU M TOKCUYHBIMU BEIIECTBAMU;
- OCHOBHBIMH HaBBIKAMHU PAa0OTHI C 1TAOOPATOPHBIM 000PYI0BAHUEM;
- METOJIaMH TIPUTOTOBIICHUS PACTBOPOB 33/IaHHOM KOHIIEHTPAIIHH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texkymuii KOHTPOJIb YCIIEBAEMOCTH COCTOUT B PELICHWH 33/ad KOHTPOJBHBIX Pa0dOT M JOMAIIHUX
3a/laHUN.

[MpumMepsl 3a1aHNH 13 KOHTPOIBHBIX PA0OT U IOMAITHUX 3a/IaHUH.

1. Cpenn yka3aHHBIX Ha0OpPOB KBAHTOBBIX YHCENl YKaKUTE TOT, KOTOPBIA KOPPEKTHO ONpEACIsieT
COCTOsIHME 271eKTpoHa B atome. OtBeT moscHute. [l 1aHHOTO HaOOpa KBAaHTOBBIX YHCEN YKAKUTE
JJIEMEHT, UMEIONUH | AIIEKTPOH Ha JaHHOM 3HEPreTHYECKOM ITOyPOBHE.

Kak n3mensiercs 1-i noreHnuan nonuzanuu B psany Na-Mg-Al? Otser nosacaute. Habop n | ml ms

1 3 21 +1/2
2 42 -3+172
3411 +12

2. a) [locTpoiite cxeMy MOJEKYISIpHBIX opOuTanei 1 Moiexysl F2.

e Jlna vactuu F2—, F2, F2+, BplUMCINUTE KPATHOCTH CBSI3M M YKKHUTE UX MATHUTHBIE CBOMCTBA
(AMaMarHUTHBI WK MTapaMarHUTHBI).

* IlpuBenuTte mpuMep reTepoOaTOMHON YaCTHUIIbI, M303JIEKTPOHHON vactuue F22+ u cocrosmiein u3
aTOMOB 3JIEMEHTOB BTOPOTO NEPHO/A.

0) Mcnonb3ys Mmonens ['winecny, onuimuTe reoMeTpUIECKOe CTPOCHNE MOJIEKYIbl XeF4:

* 1300pa3uTe KOOPAUHAMOHHBIN O,

* ompeAenuTe KaueCTBeHHO (>,<,=) yrbl (90°, 109°28', 120°, 180°) Mex Ty CBSI3IMU,

* IIpHUBEINTE MPUMEP MATHATOMHON MOJEKYIBI, MMEIOLIEN Ipyroe NpoCTPaHCTBEHHOE CTPOEHHUE.

3. Ilpu pactBopenun B Bozae 1.42 r kpucramtoruapara LiNO2-H20 monmyueno 100 r pactBopa ¢
mwioTHocThio d = 1.01 r/cM3. Jlnst ykazaHHOTO pacTBOpa ONpeAeIuTe:

a) IPOLIEHTHYIO KOHIIEHTPALUIO coH (Macc.%);

0) 3nagenne pH npu T = 298 K, ecin korcranta qucconnanuu HNO2 paBna 5.1-10-4. Hanumure B
MOHHON (hopMe ypaBHEHHE IPOTOIMTUYECKON PEAKLIUH, YKKHUTE CONPSOKEHHBIE IHapbl KHCIOT H
OCHOBaHHH.

4. OmpenenuTe KOHIIGHTPAIHIO HACBIIEHHOTO pacTtBopa (Monb/n) CaF2. T1P = 4.0-10-11. [TnoTHOCTH
pactBopa npumure 1 r/mi, T = 298 K. Kakoe ocMoTnueckoe AaBIeHHE OKa3bIBAECT 3TOT PacTBOP, €CIIU
CTEeNeHb IMCCOIHauu paBHa 17

5. Ilpu HarpeBanuu cmecu razoo0pazubix NO u Cl2 B pesynbrare NpoTeKaHUs PeaKIiu

2NO(r) + CI2(r) = 2NOCI(r.)



npu Temneparype 350 C B cucteme ycTaHOBIIIOCH paBHOBecue. [lapiiuanbHble JaBiaeHns] KOMIIOHEHTOB
mipu 3toM coctaBuiu p(NOCI)=380.0 mm pt.cT., p(NO)=600.8 MM pr.cT., p(CI12)=304.0 MM pT.CT.
Cuuras, uro drHO u drS0O e 3aBucsT oT Temneparypsi T,

a) onpenenurte Kp nannoit peakuun npu temneparype 350 C;

0) onpenenure drGO(T) mpu Temmneparype 350 C.

B) JlaiiTe 060CHOBaHHBIN OTBET:

* Kak U3MEHSIETCS SHTPOIUS (YBEINIUBACTCS MIIM YMEHBILACTCS) B XOAE ATON peakuuu?

* KakK U3MEHSIETCS PHTAJIbIHS (YBEIMUMBACTCS MM YMEHBIIAETCS) B XOI€ 3TOM peakun?

r) Uzobpasute cxemarmueckn 3aBucuMocTh drGO or T mns atoit peakumu. Brpienure o0macTh
TeMIieparyp, B kotopoit Kp > 1.

TunuyHble BOIPOCH! KOJNIOKBUYMOB:

Tema: CtpoeHue aroMa U IEPUOINYECKUNA 3aKOH

1) HanmcaTs nosHy0 3MEKTPOHHYIO KOH(PUTYPALIUIO JUIs JII000T0 aToMa.

2) OnpenenuTh KOMMYECTBO HYKJIOHOB B aTOMHOM SI/IpE 33JJaHHOTO U30TOIA.

3) Onpenenutrb BO3MOXHbBIE BAJIEHTHOCTUM M CTENEHH OKUCIEHUS XMMUYECKOIO 3JIEMEHTa II0 €ro
nosioykeHuto B [lepuognaeckoit cucreme.

4) OnpenenuTb CTENICHW OKUCIICHHS JJIEMEHTA B COCTUHECHHUU.

Tema: Xumuueckas CBA3b

1) OnpenenuTsd THI CBSA3H B XMMUYECKOM COCTMHEHUU.

2) U300pa3uth CTpyKTYpHBbIE (POPMYIIBI XUMUYECKHX COSAMHEHUI MOJIEKYISIPHOTO CTPOCHUSI.
Tema: OcHOBBI (HPHU3UYECKON XUMHUH

1) PaccunrtsiBare drHO, drS0, drGO 1 3a7aHHBIX XUMUYECKUX PEaKUUK 10 CIIPABOYHBIM TaHHBIM.
2) 3anucarb BIpaKEHHUE JUIsI KOHCTAHTHI PABHOBECHSI PEaKIUH

3) Ilepeuncnuts mapamMeTprl, OT KOTOPBIX 3aBUCUT CKOPOCTh peakiuu. Kak nx n3MeHeHHe BIMsIET Ha
CKOpPOCTH peaKIiu?

Tema: PactBopbl

1) Paccuutarh KOHLEHTpalMIO pPacTBOpPa B MAaCCOBBIX M MOJBHBIX JOJIAX, HaXOOUTb MOJIIPHYIO
KOHLICHTPALHUIO.

2) BpIpa3uTh KOHLEHTPALUIO PAaCTBOPa Pa3IMYHBIMU CIIOCOOAMH M BBIIOJIHUTH MEPECYET U3 OJHOTO
crnioco0a BeIpayKeHNsI KOHLIEHTPALUHU B JPYTOil.

3) Paccunrars pH pacTBOpa Ui CHIIBHBIX M C1a0BIX KUCIIOT U OCHOBaHUH.

4) 3anucarp ypaBHEHHE THAPOIU3a U BEIUUCIUTG pH pacTBopa 3a1aHHO CONH.

Tema: OxuciuTeNnLHO-BOCCTaHOBUTENbHBIE peakiiuu (OBP)

1) Ompenenuth OKUCTUTENb U BoccTaHoBHUTENs B OBP.

2) YpaBusate OBP MeTo10M 37€KTPOHHO-HOHHOTO OaiaHca.

3) Paccunrars cTanmapTHBIN oTeHIIMAN nmonypeakiuu EO.

4) Paccunrarp nmotenuuan noiaypeakuuu E, ncrons3ys ypaBaenue HepHera.

Tema: Xumust 2JI€EMEHTOB

1) CpaBHUTH CBOICTBaA 371€MEHTOB B noArpymre [lepuoanueckoii cucTeMsl.

2) IlpuBectu criocoObl MOTy4eHHsI IPOCTOTO BEIIECTBA 3alaHHOTO AJIEMEHTA.

3) IlpuBecTH OCHOBHBIC pEaKIMM, XapaKTepU3yIOIIMEe XHMHUYECKHE CBOICTBAa 3JI€MEHTa
(B3aMMOZIECWCTBHS POCTOTO BELIECTBA C KUCIOTAMH, ILEII0YaMHU B BOHOH).

4) IlepeuncanTh XapaKTePHBIC CTEIICHU OKUCIICHUS JJI 3aIaHHOM TPYIIIHI AJIEMEHTOB.
Tema: XyuMusi KOOpAUHAITMOHHBIX COCAMHEHUHN

1) Onpenemute KY, reomerputo W 3apsal MEHTPAIHLHOTO aroma i JIFOOOTO KOOPAHHAIMOHHOTO
COEIUHEHUS.

2) YMeTb 110 Ha3BaHUIO 3aMUCHIBaTh GOPMYITy KOOPAWHAIMOHHOTO COCTUHEHHS 1 HA000POT.
3) IIpencraBUTh ANEKTPOHHOE CTPOCHHE KOOPIAMHAIMOHHOTO coequHeHus ¢ nmozuuuid TKII.
4) OOBSICHUTH MAarHUTHBIE U CTIEKTPaJIbHBIE CBOMCTBAa KOMIUIEKCHBIX coennHeHui ¢ mo3uiuii TKII.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst



[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:
[Ipumep 1
1. KoBanentnas cBsizb. Banenrtnsiii. [IpaBuno oxrera. Ctpykrypsl JIbtonca. PezonancHast cTpykrypa.

@opMaJIbHBIN 3apsAJl U CTENEHb OKUCIEHHUS 3JIEMEHTa B COCAUHEHUU. XapaKTEPUCTUKU XUMHYECKOU
CBSI3U-TIOPSZIOK CBSA3H, JUIMHA, YJHEPTHS, TOJIISIPHOCTD.

2. bpeHcren KMCIOTHOCTh, KOHBIOTMPOBaHHbIE KMCIOThI U OCHOBaHMA. Boja Kak KUCII0Ta ¥ OCHOBaHUE.
Aprononm3zauus Boasl, MoH ruapokconusa. pH pactBopos. Pacuer pH pacTBopoB cnaObix KHCIOT U
ocHoBaHwmi. ['unponus coneit. bydepnsiit pactBop.

3. Onpenenute HEM3BECTHOE BEIIESCTBO U MPEIIIOKUTE XUMUIESCKUE YPABHEHUS 110 CXEMe
Na — X — Na2CO3 — Y — Na2S

[Ipumep 2
1. CkOpoCTh XMMHYECKOH PEaKLUH U €€ 3aBUCHUMOCTb OT Pa3IUuHBIX (PakTOpoB. 3aKOH MaccoBOIO
JefcTBUS AJIs BJIeMEeHTapHbIX peakunid. KoncranTta ckopoctu.

2. 3aKOHOMEPHOCTH U3MEHEHMsI paJiIlyCOB, METAJUIMYECKUX CBOMCTB, a TaKXe KUCIOTHO-OCHOBHBIX U
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCHUIOB M THMAPOKCHIOB 3JEMEHTOB B OOKOBBIX
HOATpyIIax.

3. Obpasyercs 1 0caJ oK MPH CIMBaHUHU paBHBIX 00beMoB 0,01 M pacTBopa xsopuaa Hatpus u 0,002 m
HuTpata ceuHua? Monuslii npoagykt PbClI2 = 2*10-5

IIpumep 3
1. DHTponms. BTOpoii 3aKOH NMpPUMEHHM K XUMHYECKUM IporeccaM. JHeprusi [ md0ca, sHTanmbmms u
SHTPONMUKHBIE (HAKTOPBHI.

2. AMIOMUHUHN: HaxosCh B MPHUpPOZE, MOydas, B3aMMOACWUCTBYS C BOJOW, IIeI0YaMU M KHUCIOTaMH,
BOCCTaHaBJIMBAIONINE CBONCTBA. J[MaroHanbHOE CXOJICTBO C OEpUILIAEM.

3. Onpenenute HEM3BECTHOE BEIECCTBO U MPEATIOKHUTE XUMUUCCKUE YPABHEHUS 110 CXEME
CuS0O4 - Cu20 > X - CuCl > Y — Cu

IIpumep 4
1. Kucnorelr u ocHoBanusi Appenuyca. CuibHble W cina0Oble KUCIOTHI M OCHOBaHHs. KoOHCTaHTHI
KHUCJIOTHOCTU U OCHOBHOCTH. MHOT'OOCHOBHBIE KHCJIOThI U OCHOBAHUSI.

2. Cgoiictea Co u Ni — mpemnapara, cTaOWIbHBIE COCTOSIHUSI OKHCIICHHS, KHUCIOTHO-OCHOBHBIC U
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COCAMHEHUH.

3. Hpe[[J'IO)KI/ITC XUMHUYECKUH Ccroco0 pasaciiCHuA CIlaBa IIMHKA W OJIOBA U IIOJTYYCHHA KaXKIOTO
METalllla B UHAUBUAYAJIbHOM COCTOSTHHU.

ITpumeps! BOIIPOCOB M 337a4 U3 3K3aMEHAIIMOHHBIX OMJIETOB:

1. Cpenu ykazaHHBIX HA0OPOB KBAaHTOBBIX YHCEN YKAKUTE TOT, KOTOPBHIH KOPPEKTHO OMpeeIseT
opOuTaNk atoMa:

n 1 ml
110
210
2 01
A) Onpenenute XUMUIECKUHN 3JIEMEHT, IMEIOIIHIA BCETO OJIMH 3JIEKTPOH HA 3TOM TOAYPOBHE.
b) Hanmummre monmHyo 37eKTPOHHYI0 KOH(PUTYpaIi0 aTOMa 3TOTO 3JIEMEHTA.

2. Iloctpoiite cxemy MOJICKYJSIPHBIX opOuTaneit ams Mmosnekysst C2.

A) Jns wactun C2, C2-, C22- BBIYUCIUTE KPATHOCTD CBSI3U.

b) Pacnionoxkute ykazaHHbIE YACTHLBI B IOPSIKE YBEIUUCHUS MEXbSIAEPHOTO PACCTOSHUS.
B) Vkaxxute, kakue U3 JaHHBIX YACTHI NapaMarHUTHBI.

I') [IpuBeauTte mpuMep reTepoaTOMHON YaCTHUIIBI, H30UIEKTPOHHON HOoHY C22- M cOCTOsIILEH 13 aTOMOB
3JIEMEHTOB BTOPOIO IIEpUOA.

3. Onummte crpoeHne monekynsl BrFS B TepmMunax mozxenu ['mimecmu, ykaknte KOOPIWHAIIMOHHBIN
ITOJIMAIP LIEHTPAIBHOIO aToMa.



4. ITpu narpeBanun NOCI nporekaeT peakius
2NOCI (1) = 2NO(1.)+CI2(r)

[Ipu temmneparype 450 C B cuctemMe yCTaHOBWJIOCH PaBHOBECHE, KOTOPOMY OTBEYAIOT CIICAYIOIIHE
3HAYCHUS MapIUalbHBIX  JaBieHuil  kommoHeHToB p(NO)=0.589 arm, p(CI2)=0.294 arm,
p(NOCID)=0.117 arm. IIpu 3ToM 0061IHIi OOBEM CHCTEMBI COCTABUI 1 J1.

[Ipu oxnaxnenuu cucremsl 10 300 C 06bem cuctemsl yMeHbImics 10 710 mi (p=1 atm). Cunras, 4to
drHO u drSO ne 3aBucst ot Temneparypsi T,

A) onpenenute Kp nannoii peakuuu npu temmeparype 450 C,
B) onpenenute drGO(T) npu remmneparype 450 C.

B) Kak wusmensiercst sHTponusi (yBEIMYMBACTCS WM yYMEHBINIAETCS) B XOje dToW peakiuu? Jlaiite
000CHOBaHHBIHN OTBET.

I') Onpenenure 3nak suTansnuu (drHO) sToro npouecca.
) N300pasute cxemarnuecku 3aBucuMocTb drGO(T) st 3TO# peakuuu OT TeMIepaTyphbl.

5. Cronbko T Na2S*9H20 nago B3sTh, uToOBl MOmyunth 100 r 0.78%-HOr0 BOmHOrO pactBOpa?
Onpenenure 3naueHre pH atoro pacreopa (d=1r/cm3) mpu 250C. Ka(HS-)=10-13. IIpoTonmutudeckas
peakuusi noHa S2- MPOTEKaeT TOJBKO MO MepBod crymeHu. Hamummre B noHHON (hopme ypaBHEHHE
Toi peakiuu. OmpenenuTe TeMmIeparypy Hadajga 3aMep3aHus 3Toro pactBopa. Cuuraiite
mucconuanuto conu nonHo. K(H20)=1.86.

6. HCHOHL3Y$I MCTOJ DJICKTPOHHO-UOHHOI'O 6aJ1cha, HaIMUIIUTC YPABHCHUS CICAYIONINUX pCaKHI/II\/’IZ
1) PbO2 + HCl1=CI2 + ...

2) Na2S203 + CI2 + H20 = Na2S04 + ...

3) KNO3 + Al + KOH + H20 = NH3 + K[AI(OH)4]

7. 1) Ucnonesys aquarpammy Jlarumepa (pH=14)
0.37B 0.29B 0.68B 042 B 1.36B
ClO4- ------- >CIO3- ---------- >ClO2- ---------- >ClO- ---------- >Cl12 -—----- >Cl-, onpenenure

a) TePMOIMHAMHYECKYIO BO3MOXKHOCTbH auctponopuuoHuposanust ClO2- ¢ oopazoBanuem Cl- u C1O3-
npu pH=14. OtBer mnoaTBepauTe pacyeToM d.4.C. peakuuu. Hamummure ypaBHEHHE BO3MOXKHON
peakuuu;

0) oymer mu KOCI1 B3aumopuetictBoBath B pactBope ¢ KI npu pH=9 u temneparype 25 C, ecu E°
(I03-/1-) = 0.26 B? Hanummure ypaBHeHHE BO3MOXHON peakiuu. OTBET HOATBEPIUTE PACUETOM 3.1.C.
peakuuu. CuuTaiiTe akTMBHOCTM BCEX JPYIMX BELIECTB, y4acTBYIOIIMX B peakuuu, kpome OH-,
paBHBIMH 1.

8. Hanmmmure YpaBHCHUA peaKI_II/Iﬁ (021 (571474:0)1117),€ HpeBpaH.[eHI/Iﬁ, HUCIOJIb3YyA AJId KaXJA0r'0 IMPCBPAIICHUA
MHUHHUMAaJIbHOC YHUCJIO CTa,Z[I/Iﬁ.

NaOHp-p Xl
Na2HPO4  Ca3(PO4)2 P4 AgNO3
X2 ce
H20 toC
Na4P207 PBr3 X3

Xi-BemecTna, cogepxamue pocdop.
JI71st BBIZIGIICHHOM CTAIMY HAMTUIIKUTE ICKTPOHHO-MOHHBIC YPaBHEHHMS IOy PEaKInii.

9. B uerbipex npodupkax 0e3 ITUKETOK HAXOAATCS PACTBOPHI CIACAYIONIMX COCAMHCHHA:
Na2Si03, NaBr, Na2S0O3, Na3PO4.

Hcrionb3ys XapakTepHbIe peakiuy s KaKIO0TO aHHOHA, ONIPEETIUTE COAEPKUMOE KaX 101 MPOOUPKH.
HammmmTe ypaBHEHUs BceX NPEUIOKEHHBIX BaMu peakiuii v yciaoBUs UX MPOBEICHUS.

10. Tpemnoxkute crnocod monydenuss u Bbimenenuss SOCI2, ucrons3ys B KayecTBe €IWHCTBEHHBIX
HUCTOYHUKOB CEPbl U XJIOpa KPUCTAJUIMYECKUE cyiab(ar HaTpus W XJIOpaT Kaliusl, COOTBETCTBEHHO.
HanumnTe ypaBHEeHUs BceX NPeUIOKeHHBIX BaMu peaknuii 1 yKaXuTe yCIOBHS UX MPOBEICHHUS.



11. [laiiTe Ha3BaHUS KOMIUIEKCaM, YKaXXUTE LIEHTPAIbHBINA aTOM M €0 KOOPIAWHAIIMOHHOE YHCIIO
1) [Cr(CO)6]

2) K3[AIF6]

3) [Ni(NH3)4]J2

12. a)/]ns xommuiekcHbIX okTasapuueckux noHoB [CrF6]3- u [MoF6]3-

1) yKa)xuTe MOJTHYIO DIEKTPOHHYIO KOH(MUTYPAIUIO IICHTPaIbHBIX HOHOB (152 252 2p6....);

2) u3obpasure, cobmonas MacmTad, nuarpamMMmbl pacmieruieHust d-opOuTaneil IEeHTpaNTbHBIX HOHOB
(TKII) u pactipeneneHue MEKTPOHOB HA ITUX OPOUTAIISX;

3) ykaxuTe, y Kakoro M3 STHX HMOHOB BelWYMHA dHepruu pacumeruieHus (D) Oosbire, oObscHUTE
[PUYHHY;

4) paccuuTaiite oSHepruto cradbwnmzanuu Kpucrammmueckum noinem (OCKID) ans  kaxkjoro
KOMILJICKCHOTO HOHA;

5) Ha oCcHOBaHMM NIYHKTOB 3) M 4) OOBSICHUTE, KAaKOW M3 STUX HOHOB TEPMOJMHAMUYECKH OoJjee
YCTONYUB;

6) paccuuTaiite BenUYUHY O(PQPEKTHBHOIO MarHUTHOrO MOMeHTa (muddd.) (YUCTO CHUHOBOMA
cocranisronieir) nona [CrF6]3-.

6)Hapncy171Te BCC BO3MOXHBIC TrCOMCTPHUYCCKUC HU30MCPbI OKTa3aApUICCKOI0 KOMIIJICKCAa
[V(H20)4Br2]+.

13. Hannmmte ypaBHEHHUsST XUMUYECKHX PEaKIUi U YKaKHUTE YCIOBHUS WX TpoBeneHus (Xi -BemiecTna,
coJiepIKaIle BaHaIui ):

X2
H202,H+  toC, 02
NH4VO3 > X1 >VOCI3-----> VOCI2

V203> (NH4)3VF6

14. B Bamem pacnopssKeHUH UMEETCsl BOAHBINA pACTBOP CMECH CIEAYIOMINX COCINHEHHIA:
AlI2(S0O4)3, MgS04, Na2S04
Paznenute 5Ty cMech XUMHUECKHUM IIYTEM M BBIICIUTE KaXKJ0€ BEIIECTBO B MHAUBHUIYaJIbHOM BHJIE.

15. Ilpn mpokanuBaHMKM YEpHOTO OKcuaa MeTtaia A cogepxamero 20% kuciaopoma IO Macce IMpH
BBICOKOM TemIiepaTrype obpa3yeTcs KpacHO-KOpuiHeBoe coeanHeHne B. BemectBo A pacTtBopsieTcs B
pacTBope aMMuaka ¢ o0pa3oBaHHEM TeMHO-CHHETro pacTBopa BemectBa C. [Ipu BHecennu B pactBop C
MOpOIIKAa METAJUIMYeCKO MeAM W JJIUTENbHOM BBIACP)KMBAHMU 0Oe€3 J0CTyma BO3AyXa OH
oOecIBeuynBaeTCsA, MPH 3TOM MOJIydaeTcs: pactBop coenuHenus D. Ilpu mocreneHHOM no0aBiIieHUH K
pactBopy D KOHIEHTPUPOBAHHON COJNSIHOM KHCIIOTHI BhIMajgacT OCNbIi 0CajoK, KOTOPBIM 3areM
pactBopsiercs, o0pasys pactBop E. DTOT pacTBOp MOXKET MOIIOTUTH HEKOTOPOE KOJIMUYECTBO yTrapHOTO
rasa, pu ero npomyckanuu oopasys Bemectso F. Onpenenure BemectBa A-F, Hanummre ypaBHEHUs
BCEX PEAKINI U YKAXUTE YCIOBUS UX MPOBEICHNUS.

Y N—T)) S
A —-ee~(NH3, H20)------> C ~-—~(+Cu) >D (+HCl u36.)--—---> E (CO)---e>F

Kpurepun oneHuBanus

Onenka ommuHo 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBISIOIIEMY
HWHTEpeC K JaHHOW NPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka omM4YHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.



Ouenka ommyHO 8§ 0OamioB - BBICTABIISICTCS  CTYACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBJICTBOPUTENBHO | Oayunr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu npoBeneHUM yCTHOTO 3K3aMeHa o0ydaromeMycs MpeJoCTaBiIsieTCs OAMH aKkaJeMUYecKuil gac (45
MHHYT) Ha HoArotoBky. Ompoc oOydaromierocst o OMaeTy Ha yCTHOM 3K3aMEHE HPOBOIUTCA JI0 TeX
Mop, MOKa 3K3aMEHAaTopbl He yOemsTcs B OOBEKTHMBHOCTH BBICTABISIEMOW OLIEHKH, HO HE JOJIKEH
IIPEBBIIIATH OJIHOTO AaCTPOHOMMYECKOI'0 yaca.

HuddepenurpoBannblii 3a4eT B 1 cemecTpe BBICTABISAETCS Ha OCHOBE OIIEHOK 3a MEpOIPHUATHS
TEKYILEro KOHTPOJIs (KOHTPOJIbHBIE Pa0OThL, AOMAITHUE 3aJaHHSI, KOJJIOKBUYM).

JupdepeHnrpoBaHHBINH 3a4€T BO 2 CEMECTpPE BBHICTABISCTCS Ha OCHOBE OLIEHOK 3a JIabOpaTOpHBIC U
KOHTPOJIbHBIE pabOoThl MMOCNe O0O0S3aTeNIbHOTO BBIOJIHEHHS M 3aIUTHl  OOYyYaIOIIUMCS BCEX
IPeyCMOTPEHHBIX MPOrpaMMoii 1abopaTopHbIx padot. IIpu BeicTaBIeHMH OLIEHOK 3a JabOpaToOpHBIE
paboThl YYUTHIBAIOTCS TOJTHOTA M SICHOCTh OOBSICHEHHS HAONIONAaeMbIX B JKCIIEPUMEHTAX SIBJICHUH,
KOPPEKTHOCTb 00pabOTKM M MHTEPIpPETAIK PEe3yIbTaToB U3MepeHuil, opopmiieHre oT4eTa, KayecTBO
OTBETOB Ha JIONIOJIHUTEIBHBIE BOIIPOCHI IO TeME pabOTHI.



