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1. Ilepedyenb NJIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHs 0 AUCHHUILINHE, COOTHECEHHBIX €
YCTaHOBJICHHBIMHU B 00pa30BaTe/IbHOI NPOrpaMMe HHAUKATOPAMHU 0CTHKEHUS] KOMIIeTeH il

[To uroram OCBOCHHS TUCITUIUIMHBI 00YJAIOIIUNACS JOJDKEH JIOCTHYD CIIEIYIONTNX Pe3yIbTaToB

o0yJeHusI:
Kareropus | ®opmupyema Kon n HanmeHnoBanue Pe3ysabTaThl 00y4eHUs N0 AUCHMILVINHE
(rpynmna) A HHIMKATOPA JOCTUKEHUS
KOMIIETEeHI] | KOMIeTeHIUsI KOMIIeTeHIIUH
ui (c ykazaHnuem
(npu KOJIa)
HATHYMHA
OIIK)
O6menpoge | OIIK-1 OIIK-1.1. Cucrematusupyer 1 | 3HaTh: TEOPETUIECKHUE OCHOBHI 0a30BBIX
ccuoHanbHbl | CriocobeH aAHAJIU3UPYET Pe3yNIbTaThI XUMHYECKHUX TUCIMILUIMH
€ HaBBIKU aQHAJIM3UPOBAT | XMMHUYECKHX DKCIIEPUMEHTOB, | YMETh: PellaTh THIIOBbIE y4eOHbIE 3a/1a4H1 110
b U HaOoIeHNH, U3MEpeHHH, a OCHOBHBIM (0230BBIM) XUMHYECKIM
UHTEPIIPETUPO | TaKXKe Pe3yJbTaThl pacueToB JUCLUIUIMHAM
BaTh CBOWCTB BEILLIECTB U Bnianers: HaBbIKamMu paboTHI ¢ yueOHOMH
pE3yNbTaThI MaTepHaoB JIUTEPATypOl IO OCHOBHBIM XMMHUYECKUM
XUMHYECKUX JUCLUIUIMHAM
skcriepumento | OINK-1.2. Tlpenmnaraer ‘YMeTb: BHIIOJIHATH CTaHIapTHBIE 1eHCTBUS
B, UHTEpIIPETAIMIO Ppe3yIbTaToB | (KIaccu(uKalys BELIeCTB, COCTABIECHUE CXEM
Hab0IeHHH COOCTBEHHBIX DKCIIEPUMEHTOB | MPOLIECCOB, CUCTEMATH3ALUsl JAHHBIX U T.IL.) C

Y U3MEPEHU

U pacyeTHO-TEOPETHYECKUX
paboT ¢ KCIOIb30BAHUEM
TEOPETHYECKUX OCHOB
TpaaAUIIMOHHBIX Y1 HOBBIX
pa3enoB XUMUU

Y4€TOM OCHOBHBIX MOHATHUHN U O6LL[I/IX
3aKOHOMEPHOCTEH, (POpMYITUPYEMBIX B
paMKax 68,3OBBIX XUMHWYECCKUX NUCLIUITIINH

OIIK-1.3. ®opmynupyet
3aKJII0YEHHS U BBIBOIBI 110
pe3yJabTaTaM aHaIu3a
JUTEPaTYPHBIX JaHHBIX,
COOCTBEHHBIX
9KCIIEPHMEHTAIIBHBIX U
PacCUeTHO-TEOPETHUECKUX
paboT XUMUIECKOH
HaINpaBJIEHHOCTH

‘YMeTh: BBITIOJIHATH CTAH/IAPTHBIE IEUCTBUS
(kyaccuguKaiys BEIECTB, COCTABICHUE CXEM
MPOIIECCOB, CUCTEMAaTH3AIMs JAHHBIX U T.IL.) C
Y4ETOM OCHOBHBIX HOHATHUI U OOIINX
3aKOHOMEPHOCTEH, (POpMYITUpyEeMBbIX B
pamKax 6a30BBIX XUMHUYECKHUX AUCIUILIMH

OIIK-2 OIIK-2.1. PaGoraer ¢ 3HaTh: CTAHAAPTHBIE METO/IBI TIONyICHUS,
Cnocoben XMMHYECKHMHU BeIIECTBAMH C | MACHTU(DUKALUK U UCCIICIOBAHHUS CBOMCTB
MIPOBOJUTH C cOOJIFOIeHNEM HOPM TEXHHKH | BEIIECTB M MaTEePUaJIOB, IpaBmiia 00paboTku
cobioieHneM | 6e30macHOCTH 1 oopMIIEHHS PE3YAbTATOB paOOThI, HOPMBI
HOPM TEXHUKH Th

6esonacHoctd | OIIK-2.2. TIpoBomuT CHHTE3 3HaTh: CTaHAAPTHBIC METOABI IOyICHHUS,
XMMHUYECKUN BEIIIECTB U MAaTEPHAIIOB UICHTU(HKALIIY U UCCIIEIOBAaHNS CBOIMCTB
OKCIIEPUMEHT, | pa3HOM MPUPOIBI C BEILIECTB ¥ MaTEPHAJIOB, MpaBHiIa 00paboTKH
BKJTFOUast HCTIONIb30BAHIEM MMEIOIINXCS | ¥ O(OPMIICHHUS PE3yNbTaToOB PabOTHI, HOPMBI
CHHTE3, METOIUK Tb

aHaJm3, YMeTh: TPOBOAUTH MPOCTHIE XUMUYECKHE
H3ydeHHe OIIBITHI 10 MIPEATaraéMbIM METOANKAM
CTPYKTYpHI U Brnanets 0a30BbIMM HaBBIKAMU ITPOBEACHUS
CBOICTB XMMUYECKOT0 SKCIIEPUMEHTA U 0(OPMIIEHUS
BEIIECTB 1 €ro pe3yabTaToB

MaTepHalios, OIIK-2.3. TIpoBoaut 3HaTh: CTAHAAPTHBIC METO/IBI TTOTYICHUS,
HMCCIICIOBAHMC | cTaHAAPTHBIC ONICPAIAN JJIS WUICHTU(PHUKANN 1 UCCIICAOBAaHHS CBOWCTB

TIPOLIECCOB C
HX y4acTHEM

ONPEACIICHNA XUMUYIECKOI'0O 1
q)aSOBOI‘O cocCTaBa BECIICCTB U
MaT€praJioB Ha UX OCHOBE

BEIIIECTB M MaTEpHAJIOB, TIPaBHiIa 00pabOTKH
1 0()OPMIICHHS PE3YABTATOB PAaOOTHI, HOPMBI
Tb

YMeTh: IPOBOIUTE MPOCTHIE XUMUYECKUE
OIIBITHI IO MPEATIaraéMbIM METOANKAM

OIIK-2.4. ITpoBoaut
HCCIIENOBAaHUS CBOWCTB
BEIIECCTB M MATEPUAIIOB C
HCTIONF30BaHUEM CEPUITHOTO
HAYYHOTO 000pYIOBaHHS

3HaTh: CTaHAAPTHBIE METO/IBI TIONTyICHUS,
WICHTU(HKALINY 1 MCCIIEIOBAHNS CBOICTB
BEILIECTB ¥ MaTE€PHAJIOB, MpaBHiIa 00paboTKu
1 oOpMIIEHHS PE3yabTATOB pabOTHI, HOPMBI
Tb




2. Heap 1 MecTO IUCHUILVIMHBI B CTPYKTYpe 00pa3oBaTebHON NMPOrpaMMbl

Lenbto ocBoeHust muctuiuinHbl «Heopranudeckas XumMus» sSBIsercs GopMupoBaHue (GyHmIaMEeHTAIbHBIX
3HAHWUW TEOPETHYECKUX OCHOB XUMHUHM U CBONCTB XMMHUYECKHX 3JIEMEHTOB, MPOCTHIX BEIIECTB M UX BAKHEHIIMX
COCJIMHECHUH, METO/IOB WX TOIYYCHHUS B Ta0OPaTOPUH M TPOMBIIIIICHHOCTH, 001aCTAX UX MPUMECHEHHUS B HAPOTHOM
XO3SIUCTBE.

OTOT KypC SBJISCTCS JIOTUYSCKUM TPOIOJIKESHUEM U YIITyOJICHHUEM JI0 YHUBEPCUTETCKON MPOrpaMMBbI Kypca
XUMHH, TPENoJaBaHUe KOTOPOr0 HA4YMHACTCS B O0OIIE00pa30BaTEIbHBIX yupexaeHusX. [IpeeMcTBEeHHOCTh
M3YYCHHUsS JIOCTUTAETCS TOBTOPEHHEM U YIVIyOJIGHWEM 3HaHWUM psja pas3feioB M3 PEIAIISCTBYOIIEIO
00111600pa30BaTENLHOIO  [MKIA CTYACHTOB Ha JICKIIMOHHBIX M J1a0OpaTOPHO-TPAKTHYECKUX  3aHITHSX.
Ocobennocteio kKypca «HeopraHuueckass XuMmus» SIBIISIETCS HW3y4YCHHE €ro cTylaeHTamu Ha 1 kypce B 1, 2
ceMecTpax.

Hucuunnuna «Heopranudeckast XuMus» OTHOCUTCA K 00s13aTenbHOM yacTu OIl.

3. Conep:xanue padodeii mporpaMMbl (00beM THCIUTLINHBI, TUNIBI U BUABI y4eOHBIX 3aHATHI, y4eOHO-
MeToaAnYecKoe odecrieyeHue CaMOCTOATEIHLHONH padoThl 00yUaIOIIMXCSH )

ConepsxaHue paboueii mporpaMMsl ipezcTaBiicHo B [Ipunoxenun 1.

4. ®oHJ OLIEHOYHBIX CPEICTB MO AUCHUILIUHE
4.1. IlepevyeHb KOMIIETeHIIU U MHAUKATOPOB IOCTHKEHHUsI KOMIIETEHIMI ¢ YKa3aHHeM
COOTHECEHHBIX ¢ HUMHM 3aIVIAHUPOBAHHBIX Pe3Y/IbTATOB 00y4eHHs M0 AucHUILIMHe. Onucanue
KpHUTepHeB U IIKAJ OLleHMBAHUS Pe3y/JbTATOB 00y4eHus 10 AUCUMILIMHE

Kon u popmynupoBka KOMIETEHIIMH
OIIK-1 CnocobeH aHanu3upoBaTh U HHTEPIPETUPOBATH PE3YIbTAThl XUMHUUYECKUX SKCIIEPHUMEHTOB,
HaOOIEHUI 1 U3MEpEeHni

Kon u Pe3ysibTaThl Kpurepuu olieHuBaHUs pe3yIbTaTOB 00yUYEHUsI
HauMeHOBaHHe o0yuyeHus no 2 3
HIUTHKATOpa JrcImme («Heyno («Y moBneTBopuTe 4 («Xoporoy) 5 («OTnuaHO»)
JIOCTHIKEHUSI BJICTBOPHU
KOMIIETEHIIM U TEHHOY) THHO)
OIIK-1.1. 3HaTh! 3atpyaa | Umeer Nmeer Nmeer uetkoe,
Cucrematusupye | TeOpeTHYECKUE SICTCS B MPEACTaBICHUE O | TMPEICTABIICHHE O LIEJIOCTHOE
T ¥ aHAIM3UPYeT | OCHOBHI  0A30BBIX | ompenene | CoAep)KaHuu coJep KaHuI MpeAcTaBICHNE
pe3yABTATHI XUMHYECKHUX HHUH OTJICIIbHBIX OCHOBHBIX y4eOHBIX 0 CcoIepXaHUU
XUMHYECKHUX JIACIIATLIAH 0a30BBIX | XMMHUYECKHX KYpPCOB I10 XHMUH, OCHOBHBIX
SKCIEPHUMEHTOB, MOHATUH | DUCUMIUIMH, 3HACT | 3HAET XUMHYECKHX
HaOIIOIEHUH, " TEPMUHOJIOTHIO, TEPMUHOJIOTHIO, KypcoB u
HM3MEpeHui, a (opMynH | OCHOBHBIC 32KOHBI | OCHOBHBIC 3aKOHBI U 001X
TaKxKe poBKe XHUMHH, HO MOHUMAET CYIIHOCTh | 3aKOHOMEPHOCT
pe3yABTATHI OCHOBHBI | JIOITyCKaeT o0mux SIX XHUMHYECKUX
pacueToB X HETOYHOCTH B 3aKOHOMEpPHOCTEH, TIPOIIECCOB,
CBOICTB BEILIECTB 3aKOHOB | (hOpMyIHpPOBKaxX M3yJaeMbIX B paMKax | U3y4aeMbIX B
1 MaTEepPHaJIOB XUMHH 0a30BBIX pamKax
XHMHUYECKHX OCHOBHBIX
JACLMILIAH XUMHUECKHX
JACLMILIAH
YMmersb: pewats | He ymeer | Ymeer pemath Ywmeer peiath Ywmeer pewiatsh
TUTIOBEIE  y9IeOHBIE THUIIOBBIC 3aa4K KOMOWHUPOBAaHHBIC 3aa4u
3a1a4un o 13 0a30BBIX 3a1a4n 3 0a30BBIX TTOBBIIIIEHHON
OCHOBHBIM KYPCOB XUMHH KYpCOB XVIMHH CJI0’KHOCTH U3
(6a30BBIM) 06a30BBIX KypCcOB
XUMHYECKUM XUMHH
JUCITUTITAHAM
Brnaners: He Brmaneer Biageer HaBeIKaMH Bnaneer
HaBBIKAMH paOOTHI | BIIAJceT | HABBIKAMU CaMOCTOSITEIIEHOTO HaBBIKaMH
c yaeOHOM BOCIIPOM3BEACHUS | M3YUCHUS OTACTBHBIX | KPUTHUECKOTO
JTUTEPaTypOn o OCBOCHHOT'O pa3nenoB yueOHOMH aHajaM3a
OCHOBHBIM yaeOHOTO JTUTEPATYPHI TIO yaeOHOI
XUMUYECKHM MaTrepuraa 1o OCHOBHBIM WHPOPMAIINH 110




JHCHUIUTHAM OCHOBHBIM XUMHAYECKHM OCHOBHBIM
XUMHYECKHM JWICHUIDIMHAM 1 paszenam
JHCHUIUTHHAM 00CyXaeHus XUMUH,
OCBOEHHOI' 0 (hopMynHpOBKH
MaTepuana BBIBOJIOB U
y4JacTus B
JIICKYCCHH TIO
yIeOHBIM
BOIIPOCaM
OIIK-1.2. YmMers: BemonHATe | He ymeer | Ymeer ‘YMeeT cocTaBIATh Ymeer
[pennaraer CTaH/apTHEIE MHTEPIPETHPOBAT | CXEMBI IIPOLIECCOB C MPOrHO3UPOBAT
UHTEpIpPETANI0 | IEeHCTBUS b Pe3yJIbTAThI UCIIOIb30BaHUEM b Pe3yNbTaThI
pe3yNbTaToB (xmaccuduranys OTHOCHTEIIEHO 3HaHUH OCHOBHBIX HECIIOKHBIX
COOCTBEHHBIX BEIIIECTB, MPOCTHIX XUMHYECKHX TIOCJIE/I0BATEINh
9KCIIEPUMEHTOB M | COCTaBJIEHHE CXEM XUMHYECKHX JWICITUIUIAH, HO HOCTE!
pacyeTrHo- MPOIECCOB, MPOIIECCOB C JIOITyCKaeT XMMHUYECKUX
TEOPETHYECKUX CHCTEMaTH3aLUS UCIIOJIb30BAaHUEM | OTJIENIbHBIC peakuuii ¢
pador C | IaHHBIX W T.IL) C o0mmx HETOYHOCTH TIPH Y4ETOM 00X
WCIIONIb30BAaHUEM | yYETOM OCHOBHBIX NIPE/ICTABIICHUH U | (OPMYITHPOBKE 3aKOHOMEPHOCT
TEOPETUUECKUX TOHATHA W 0OIIUX 3aKOHOMEPHOCTEN | yCTIOBHit el Tpo11eccoB,
OCHOB 3aKOHOMEPHOCTEH, , I3y4aeMBbIX B OCYIIECTBIICHUS N3y4aeMbIX B
TPaJULMOHHBIX U | (opMyIUpyeMBIX B paMKkax 0a30BBIX | TaKHX IPOLIECCOB pamkax
HOBBIX pa3/ielioB | paMKax  0a30BBIX XUMHYECKHX OCHOBHBIX
XUMHHN XUMHWYECKHUX JUCILIUITIINH XUMHNYECKHUX
JUCLUITIINH JUCIIUIIIINH
OIIK-1.3. YmMers: BemonHATh | He ymeer | Ymeer YMeeT cocTaBmATh Ymeer
dopmynupyer CTaH/IapTHbIE MHTEPIPETUPOBAT | CXEMBI IIPOLIECCOB C MPOrHO3UPOBAT
3aKJIIFOUYCHUA n HeﬁCTBHﬂ b PE3YJIbTAThI HUCIIOJIB30BAHUEM b PE3YJIbTAThI
BbIBObI o (KJ'IaCCI/I(bI/IKaIlI/Iﬂ OTHOCHUTCJIBHO 3HAHUM OCHOBHBIX HECI0XHBbIX
pe3yibTaTaM BCIICCTB, IMPOCTBIX XUMHNYCCKHUX 1ociaeaoBaTeIb
aHajIM3a COCTaBJIGHHE CXEM XMUMUYECKUX JMICLIUIUINH, HO HOCTEH
JIUTEpaTypPHBIX HPOLIECCOB, MPOLIECCOB C JIOIyCKaeT XMMHUUYECKUX
JAHHBIX, CHCTEMaTH3aLUs UCIIOJb30BAaHUEM | OTJIENIbHbIC peakuuii ¢
COOCTBEHHBIX JAHHBIX W T.IL.) C 001X HETOYHOCTH MPH y4eToM 00IIuX
9KCIIEPUMEHTANIb | YYETOM OCHOBHBIX npencTaBileHuid 1 | GOpMYIHPOBKE 3aKOHOMEPHOCT
HBIX W pacyeTHO- | MOHATHUH W OOLIMX 3aKOHOMEPHOCTEN | yCIOBHil €l IIpoLIECCOB,
TEOPETHUYECKUX 3aKOHOMEPHOCTEH, , U3y4aeMBbIX B OCYIIECTBICHUS U3y4aeMbIX B
pabot (bopMyITUpYyeMBIX B paMKax 0a30BBIX | TaKHX MPOLIECCOB paMKax
XMMHUYECKOH paMkax  0a3OBBIX XUMUYECKUX OCHOBHBIX
HaNpaBJICHHOCTH | XMMHYECKUX JUCLIUIUINH XUMUYECKUX
JUCIUIUINH JHCIUIUINH

Kon u hpopmynupoBka KOMIIETCHIIMHT
OIIK-2 CnocoGeH mpoBOIUTH C COONIOACHHEM HOPM TEXHHKH O€30MacHOCTH XHUMHYECKUI
OKCMEPUMEHT, BKJIIOYas CUHTE3, aHaliu3, U3y4deHUE CTPYKTYpbl U CBOWCTB BEIIECTB M MaTEpUANIOB,
UCCIIeIOBAaHUE MPOLIECCOB C UX y4acTHEM

Koa n Pe3yabTaTsl Kpurepun oneHMBaHNA Pe3yabTaTOB OOyUCHUS
HANMEHOBAHU o0y4yeHus Mo 2 3
¢ MHHKATOPA AUCITHILTHHE («HeymoBnerBo | («YIOOBIeTBOPHUTEN 4 («Xoporoy) 5 («OTmmaHOY)
JOCTHKEHUS
PHUTETHHOY) BHOY)
KOMIETeHIIHH
OIIK-2.1. 3HaTh: 3arpynssiercs B | Mmeer Nwmeer Nmeer YETKOE,
Pa6oraer C | CTaHOAapTHEBIE OIpeIeNICHIH TIPECTaBIICHAE O MpeICTaBICHAE O IIEIOCTHOE
XUMHYECKUMHU | METOJBI 0a30BBIX coJiep KaHuI coJiep KaHuI TIpeACTaBICHUE 0
BEIIECTBAMH C | TIONyYEHUS, TTOHATHH U OTHENBHBIX OCHOBHBIX y4€OHBIX | COIEep KaHUU
coONfO/IeHNeM | UACHTUGUKAIMA | QOPMYITHUPOBKE | XUMHUYCCKHAX KYpCOB IO XFIMHH, OCHOBHBIX
HOPM TEXHHKH | M UCCIICIOBAHUS OCHOBHBIX JTUCLUTUIAH, 3HAeT | 3HAeT XUMHIYECKHX KypPCOB U
0€30MMacHOCTH | CBOWCTB BEIIECTB | 3aKOHOB XUMHH | TEPMHHOJIOTHIO, TEpMHHOJIOTHIO, o0mmx
1 MaTepHa’os, OCHOBHBIC 3aKOHBI | OCHOBHBIE 3aKOHBI M | 3aKOHOMEPHOCTSIX
TpaBmiIa XMMUH, HO MOHMMAET CYITHOCTh | XUMHYECKUX
00paboTKH 1 JIOIyCKaeT l[R11170:4 MIPOLIECCOB,
o opmIIeHNS HETOYHOCTHU B 3aKOHOMEPHOCTEH, N3y4aeMBIX B paMKax
pe3yNIbTaToB (hopMynrpoBKax M3y4aeMbIX B pAMKaxX | OCHOBHBIX




PpaboThI, HOPMBI 0a30BBIX XUMUYECKHX
Tb XUMHUYECKUX JUCITUIIIINH
JIUCITUTUTAH
OIIK-2.2. 3HaTh! He ymeer YmMmeer ‘YMeeT cocTaBIIATh YmMmeer
[IpoBogut CTaHIApTHEIC HHTEPIPETHPOBATH | CXEMBI MIPOIIECCOB C MIPOTHO3WPOBATH
CUHTE3 METOIBI pe3yIabTaThl HCIOJIb30BaHUEM PE3YABTATHI
BEIIECTB U | TONTyYeHUs, OTHOCHUTEIILHO 3HAHUH OCHOBHBIX HECIIOXHBIX
MaTepHaIIOB HAACHTU(DUKATIH TIPOCTHIX XUMHYECKHX MOCJIE0BATEIBbHOCTEH
pasHoi M UCCIIEAOBAHUS XUMHUYECKHX JUCITUILINH, HO XUMHUYCCKHUX PEaKITHA
TIPUPOIBI C | CBOICTB BeIleCTB MIPOIIECCOB C JIOMTYCKaeT C y4eTOM 00X
WCTIOJNB30BaHU | M MaTepHAJIOB, HCIOJb30BaHUEM OTJIeIbHBIE 3aKOHOMEPHOCTEH
eM MpaBwiIa 00X HETOYHOCTH MPH TIPOIIECCOB,
HMEIOIIUXCS 00paboOTKH U TPECTABICHUH U hopmyIHpOBKE H3y4aeMbIX B paMKax
METOIUK oopmieHUs 3aKOHOMEPHOCTEH, | yCIOBHi OCHOBHBIX
pe3yNbTaToB H3y4acMbIX B OCYIIECTBIICHHS XUMHYECKHX
paboThI, HOPMBI pamMKax 0a30BBIX TaKUX MPOIIECCOB JUCITUTUTAH
Tb XUMHYECKUX
JUCITUTUTAH
YMeTs: He ymeer YMeerT mpoBoAuTh | YMeEeT IPOBOAUTH YMeeT BBINONHATD
TIPOBOJIUTH OIIHO- U OIIHO- U JIEMOHCTPATHBHBIC
MIPOCTHIE JIBYXCTaJMIHBIN JIBYXCTaJMIHBIN OINBITHI IO XUMUH;
XUMUYECKHE CUHTE3 110 CUHTE3 TI0 OJIHO- U
OIIBITHI IO mpeJiaraeMoit npeyiaraeMoit JIBYXCTaJIMIHBIN
npeiaraeMbIM METOJHKE C METOIUKE C CHHTE3 10
METOIUKAM BBIXOZIOM I[EJIEBOTO | BBIXOIOM IIEJIEBOTO npeyiaraeMoit
MPOIYKTa MEHee nponykTa 6omnee 50% | METOAUKE C BBIXOAOM
50% ot OT 3asBJIEHHOTO; LIEJIEBOTO MPOAYKTa
3asBJICHHOI'O B I/IJIGHTI/Iq)I/IKaLU/IIO u COrJiIaCHO
METOAMKE; aHAJIM3 | HUCCICAOBaHUE 3asIBIICHHOMY B
MOTY4EHHOTO CBOICTB METOUKE; TPOBOTUTH
BEILIECTBA OJHUM MOTYYCHHBIX KOMILICKCHBIM aHaJIN3
U3 CTaHJAPTHBIX BCILIECTB M U UCCJICIOBaHUE
METOJ0B. MaTepuaioB. YMEET | CBOMCTB IIOJYyYEHHBIX
Homyckaet ohopMIISTh BCILIECTB U
OTJICJIbHBIC pe3yAbTaThI MaTepHaJioB. YMeeT
OLIMOKY TIpH IKCIIEPUMEHTA C ohopMIISITh
ohopmileHUI HEOOJIBIINM pe3yJbTaThl
MPOTOKOJIa KOJIUYCCTBOM SKCIIEPUMEHTA B
SKCIepUMEHTa 3aMeUYaHnN COOTBETCTBUH C
3asBJICHHBIMH
TpeOOBAHUSIMH
Bnaners: He Bnaneer Brianeer 0a3zoBeiMHu | Branmeer HaBBIKaMK Biageer HaBbIKamMu
0a30BBIMH HaBBIKAMH CHHTE3a, CHHTE3a,
HaBBbIKAMH CHHTE3a, WICHTUDHUKALUH U WIeHTUDUKALUHT U
TIPOBEICHUS UOCHTUDUKAIINA U | U3YYCHHS CBOHUCTB W3YYEHUsI CBOMCTB
XUMHYECKOTO HM3YYEHUS CBOMCTB | OTAEIBHHBIX KJIACCOB BEILIECTB U
SKCIEpUMEHTa 1 HECI0XKHBIX BEILIECTB MaTepHAalIOB,
oopmMieHus ero BEIIECTB (maTepuanos), MIPaBHIHLHOTO
pe3yapTaToB MIPaBHIHLHOTO MIPOTOKOJUPOBAHHS
MIPOTOKOJUP OBAHUS OIIBITOB
OIIBITOB
OIIK-2.3. 3HAaTh: 3atpynasietca B | Mmeer obmiee 3HaeT craHIapTHBIC 3HaeT  CTaHOApPTHEIC
[IpoBogut CTaHIApTHEIE BBIOOpE METO/Ia | TPEACTaBICHUE O METOJBI IONTYYSHHsI, | METONBI  ITONyYCHHS,
CTaHIApTHBIE METOBI IOy YCHUS, MeToJax WACHTU(PHUKAINN 1 UACHTU(PHUKATINN u
orepanuy Uil | TONyYeHMs, AOCHTUDHUKAIA | TOTYYCHUS, HCCICHOBaHUS HCCIEHOBAHUS
OTIpeIeIeHUs AOCHTUQUKAIINA | U U AIOCHTU(QUKAIIMA U | CBOHCTB Pa3NIMYHBIX | CBOHCTB  Pa3IMYHBIX
XUMHYECKOTO W UCCIICAOBAHUS HCCIEOBAHUS HCCIIeIOBAHUS TPYIII BEIIECTB U TPYIII  BEMIECTB |
“  $a30BOTrO | CBOMCTB BEMIECTB | CBOMCTB CBOICTB MaTepHUaJIOB; MaTepualioB; MpaBUiia
cocTaBa ¥ MaTepHaloB, YKa3aHHOTO OT/IENIbHBIX npasmwia Th npu TEXHUKHU
BEIECTB U | TipaBMIa BeIllECTBa, HE KJIACCOB BEIIECTB, pabote c HUMH, 0e30MacHOCTH npu
MaTepHAIIOB 00paboTKH 1 3HaeT TIpaBUIIAX OCHOBHBIC pabote c HUMH,
Ha WX OCHOBE oopmeHUs TpeOoBaHUI K 0e30MacHOro TpeOOBaHUS K OCHOBHBIE TpeOOBaHMUS
pe3yabTaToB oopmMnenuto oOpaIeHus C HUMH | 0 OpMIICHHUIO K odopMIIeHIIO
paboThI, HOPMBI pe3yIbTaToB H crocodax pe3yIABTATOB pPE3yIABTATOB
Tb SKCIEPUMEHTA | TPEACTABICHUS SKCIIEpUMEHTa, HO 9KCIIEpUMEHTA
u HopMm Th pe3yNbTaToOB JIOIYCKAaeT




JKCIIEpUMEHTA OT/IETbHBIC
HETOYHOCTH
YMerTs: He ymeer YMeeT mpoBomUTh | YMeeT IPOBOIUTH YMeeT BBIIONHSTH
TIPOBOANTH OIIHO- U OITHO- U JIEMOHCTpaTHBHEIE
IIPOCTBIE JIBYXCTaJUIHBINA JIBYXCTaJUIHBIN OMBITHI IO XHMMY;
XMMHUYECKHE CHHTE3 T10 CHHTE3 T10 OJTHO- U
OIIBITHI 10 TpeuIaraeMou npeasaraeMon JIBYXCTaJUIHBIN
Tpe/araeMbIM METOJIMKE C METOJIUKE C CHHTE3 T10
METOJMKaM BBIXOJ/IOM IIEJIEBOTO | BBIXOJIOM IIEJIEBOTO npeiaraeMoin
MPONYKTa MEHee nponykra 6onee 50% | MeToANKE C BEIXOAOM
50% ot OT 3asBJICHHOI'O; LIEJIEBOTO MPOAYKTA
3asIBJICHHOTO B WICHTU(HKAIIIO U COIJIacHO
METOJMIKE; aHAJIM3 | MCCIIEI0BAHUC 3asIBJICHHOMY B
MOJIy4EHHOT'0 CBOJCTB METOJIMKE; IPOBOIUTD
BEILlECTBAa OHUM TIOTYYSHHBIX KOMIUIEKCHBIH aHaIn3
W3 CTaHIIAPTHBIX BEILIECTB U W MCCIIEJOBaHHE
METO/I0B. MaTepHalioB. YMEET | CBOMCTB MOJTY4YEHHBIX
Homyckaer ohopMIISATH BEILIECTB U
OT/IENbHBIE pe3yJIbTaThI MaTepHanoB. YMeer
OLINOKH NPH IKCTIEPUMEHTa C othopMIISTh
othopmIteHNI HEOOTBIINM pe3yNbTaThI
MpOTOKOJIA KOJIMYECTBOM OKCTIEPUMEHTA B
JKCIIEPUMEHTA 3aMedaHui COOTBETCTBHH C
3asBJICHHBIMU
TpeOOBAHUSIMH
OIIK-2.4. 3HaTh: 3atpynnsercs B | Mmeer obuiee 3HaeT cTaHAapTHHIE 3HaeT  CTaHIApTHBIE
HpOBO)II/IT CTaHIapTHBIC Bbl60pe METOaa MpEaACTaBJICHUC O METOAbI TOITY4YCHUS, METObI IOJTy4UCHU,
UCCIICAOBAHUA | METOIbI MOJIYYEH U, MeToAax HUACHTHU(PHUKALNN U HACHTHU(PHUKANN u
CBOICTB MOJIYy4YCHU, I/UICHTHq)HKaIlI/I TOJTYy4UC€HUs, HCCIICA0BaHUA HUCCIICAOBAaHUA
BEILIECTB U | neHTUQUKALMKY | U U UIEHTH(QUKAMY U | CBOMCTB Pa3JIMYHBIX | CBOMCTB  Pa3IMYHBIX
MaTEepHUaIoB C | M UCCIIEAOBAHUS UCCIIEZIOBAaHUSA | UCCIIEIOBaHUA TPYII BELIECTB U IpyHI  BELIECTB U
HCIOJIb30BAaHU | CBOMCTB BELIECTB | CBOMCTB CBOICTB MaTepUalloB; MaTepualioB; IpaBuiia
€M CEpUHHOIO | U MaTepuasos, YKa3aHHOT' O OTJENbHBIX npaswia Th pu TEXHUKHU
Hay4HOTO npaBuiia BEILIECTBA, HE KJ1acCOB BELIECTB, | paboTe ¢ HUMH, 0e30macHOCTH pu
obopynoBanusi | 00pabOTKHU U 3HaeT npaBuiiax OCHOBHBIE pabote ¢  HHUMH,
ohopmiteHuUs TpeOOBaHUH K 6e3omacHoro TpeOOBaHUS K OCHOBHBIE TpeOoBaHUS
pe3yNbTaToB o(hopMIIeHUIO o0pallieHusi ¢ HUIMU | O()OpPMIICHHIO K oopmIIeHHIO
paboThI, HOPMBI pe3yNbTaToB U criocobax pe3yJIbTaToB pe3yJIbTaToB
Tb 9KCIIEPUMEHTa | MPEACTABICHUS 3KCIEPUMEHTa, HO 9KCIIEpUMEHTA
u HopM Th pe3ynbTaToB JIOITYCKaeT
JKCIEpPUMEHTa OT/IENbHBIE
HETOYHOCTH

Kputepusimu omeHnBaHUS SBISIOTCS  Oallibl,

KOTOPBIE€ BBICTABIAIOTCA IIPEIIOoAaBaTCIEM 3a BHJbI

NeATEIbHOCTH (OLIEHOYHbBIE CPENICTBA) M0 UTOraM HM3YYEHHS MOIYJeH NUCLUIUIMHBI, IIEPEUUCICHHBIX B PEHTHHT -

IJIaHe AWCUIWIUIMHEL, JUIS JK3aMeHa: TEeKYyIUH KOHTpoiab — MakcumyMm 40 0amnoB; pyOexHBIH KOHTPOIb —

MakcuMyM 30 GaiioB, TOOMIPUTENBHEIE OauThl — MakcuMyM 10.
[kasp! oLleHuBaHM U1 SK3aMEHa:
oT 45 10 59 6annoB — «yIOBIETBOPUTEINHHOY;
ot 60 10 79 GaIoB — «XOPOIIOY;
oT 80 6aJTOB — «OTIUIHOY.

4.2. TunoBbie KOHTPOJIbHBIE 32aHNUSI WM UHBbIE MATEPHAJIbI, HE0OX0AUMBIE /ISl OLleHUBAHUS
pe3yJbTAaTOB 00yUYeHHs M0 TUCIHUILINHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B 00pa30BaTeIbHOM

NporpaMMe HHIUKATOPAMHM JOCTUKEHHUsI KOMIeTeHIUiA. MeToaqu4ecKkue MaTepuasbl,
onpeaeJsioNye MpoueAypbl OCHNBAHUS Pe3yJbTATOB 00YUYEeHHUS 110 TUCHHUILIMHE

KOH 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUKCHUS

KOMIICTCHIINHA

Pe3yJ'H>TaTI>I 06y‘ICHI/I$[ 10 JUCHUITTIMHE

OHeHO‘IHBIC CpeacrBa

OIIK-1.1. CucremMaTH3UpyeT U aHATM3UPYET
Pe3yNbTaThl XUMHUUECKHIX YKCIIEPUMEHTOB,
HaOTIOCHUH, I3MEPEHHH, a TaKKe Pe3yIbTaThl
pacyeToB CBOICTB BELIECTB M MaTEpHaiOB

3HaTh: TCOPETUICCKUEC OCHOBBI 0a30BBIX

XUMHWYCCKUX TUCIHILINH

YMeTs: pemiate TUNOBBIE ydeOHbBIE 3aJa9H 110
OCHOBHBIM (0230BBIM) XUMHUIECKUM

YcrHblit
WHIUBUAYAIBHBIN /
rpyNIoBOM Omnpoc,
TECTHPOBAHUE, 3aIUTA
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IHACIUIIIMHAM
Brnanets: HaBEIKaMu pabOTHI ¢ y4eOHOM
JIUTEPATYPON 110 OCHOBHBIM XMMHUYECKUM
IHACLIUIIIMHAM

NPaKTUYECKOU paboTHl,
KOHTpOJIbHAs padoTa,
KOJUIOKBUYM,
TBOpUYECKOE 33/IaHUE

OIIK-1.2. IIpeanaraet HHTEPNPETALIUIO
PE3yNIBTaTOB COOCTBEHHBIX IKCIIEPUMEHTOB H
pacyeTHO-TEOpPETHYECKUX PaboT ¢
HCTIOJBb30BaHUEM TEOPETUUECKUX OCHOB
TpaJUIMOHHBIX U HOBBIX Pa3/JeIOB XUMHU

YMeTh: BBIIONHATH CTAHIAPTHBIE IEHCTBHS
(xyaccuguKanys BEmecTB, COCTaBICHAE CXEM
TIPOLIECCOB, CUCTEMATH3ALMs JAHHBIX U T.II.) C
Y4ETOM OCHOBHBIX HOHATHH M 00IINX
3aKOHOMEpPHOCTEH, (POpMYITUPYEMBIX B paMKax
0a30BBIX XUMHYECKUX JUCIUIUTIH

Yerabiit
WHMBUIYaTbHBIH /
TPYNIIOBOH OIpOC,
TECTHPOBaHHE, 3aIIUTa
MPaKTHYECKON paboTHl,
KOHTpOJIbHAS padoTa,
KOJJIOKBHYM

OIIK-1.3. ®opmynupyeT 3aKIIOUeHUs U
BBIBOJIBI IO PE3YNIbTaTaM aHaIIN3a
JIUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX
9KCIIEPUMEHTAIIBHBIX U PaCUeTHO-
TEOPETHYECKUX PA0OT XMMHUUECKOM
HaINpaBJICeHHOCTH

‘YMeTb: BHIIOJIHATH CTaHIapTHBIE N€HCTBUSA
(xmaccuuKaIys BEIeCTB, COCTaBICHUE CXEM
MPOLIECCOB, CHCTEMATH3ALMs JJAHHBIX U T.II.) C
Y4ETOM OCHOBHBIX HOHATHH U O0IINX
3aKOHOMEPHOCTEH, (POpMYITUPYEMBIX B paMKax
0a30BBIX XMMHYECKUX JUCIUIUTIH

VYerablit
WHJIMBUIYaTbHBIH /
TPYIIIOBOH OIpOC,
TECTHPOBAHHE, 3aIIUTa
MPaKTHYECKON paboTHl,
KOHTpOJIbHAs padorTa,
KOJUIOKBUYM,
TBOPYECKOE 3aJlaHne

OIIK-2.1. PaGoraer ¢ XMUMHYECKUMU
BEIIIECTBAMH C COOJTIOZCHUEM HOPM TEXHHUKH
0e30macHOCTH

3HaTh: CTAHAAPTHBIC METOIbI MOMyICHHUS,
UIEHTH(DHUKAIMA U UCCIISIOBAHHS CBOWCTB
BEILIECTB ¥ MaTEPHAJIOB, NpaBHiIa 00pabOTKU U
othopmiteHns pe3yNnbTaToB paboThl, HOpMbI Th

VcTHBIA
WHIUBUAYATBHBIN /
TPYIIIOBOH OMpOC,
3al1Ta TPAKTUYECKON
paboTHI

OIIK-2.2. ITpoBOIUT CUHTE3 BEIIECTB U
MaTepHuaioB pa3HOM MPUPOABI C
UCTIOJIb30BaHUEM HUMEIOIIUXCS METOIUK

3HaTh: CTaHAaPTHBIEC METOABI ITOJIYUCHU,
HUACHTHU()HUKALNN ¥ UCCICIOBAHUS CBOWCTB
BEILIECTB ¥ MaTEPUAJIOB, MpaBHiIa 00pabOTKU U
othopmiteHHs pe3yNnbTaToB paboThl, HOpMbI Th
YMeTh: IMPOBOJAUTH NPOCTHIC XUMHUYECKUEC
OIBITHI TTO ITPpEJIara€MbIM METOANKAM
Bragers 6a30BBIMH HaBBIKAMH IIPOBEICHUS
XMMHYECKOT0 SKCIIEPUMEHTa 1 0(OPMIICHUS
€ro pe3ynbTaToB

Y cTHBIN
WHIMBHIYJIbHBII /
TPYIIIOBOM OIPOC,
3alUTa TPAKTUYECKON
paboThI

OIIK-2.3. IIpoBoauT cTangapTHBIC ONEpaLnH
TS OTIPEIeTICHHS XUMUYECKOro 1 (ha30BOro
COCTaBa BEIIECTB U MATEPHUAJIOB HA X OCHOBE

3HaTh: CTaHAAPTHBIC METOIBI MONy4EHHU,
UIIeHTH(HUKALMN U HCCIeJOBAHMS CBOHCTB
BEIIIECTB M MaTEpHAJIOB, NIPaBHiIa 00pabOTKH U
ohopmiteHuns pe3ynbTaToB paboThl, HOpMbI Th
YMeTb: IPOBOAUTE MIPOCTHIE XUMUUECKUE
ONBITHI 110 NPEJUIaraeMbIM METOIUKAM

VY cTHBIN
WHMBHUIYJIbHBII /
IpYHIIOBOM OIPOC,
3aLIUTa IPAKTUYECKOM
padoThI

OIIK-2.4. IIpoBoMT HCCIIEIOBAHUSI CBOMCTB
BEILECTB U MaTEPHAJIOB C HCIIONB30BAHUEM
CEepUITHOr0 HaydHOTO0 000pYyIOBaHHS

3HaTh: CTaHAAPTHBIE METObI OyIEHH,
UIEeHTH(OHUKAIMN U UCCIeJOBaHMS CBONCTB
BEIIIECTB U MaTepHAJIOB, ITpaBUiIa 00pPabOTKH U
ohopmiteHHs pe3ynbTaToB paboThl, HOpMbI Th

YcTHbII
WHUBHYJIbHBII /
IpYHIIOBOM OIPOC,
3aLIUTa IPAKTUYECKOM
paboThI

Yemmuwiit unoueuoyanvuwiit onpoc

VYcTHBIN OIIpoC MPOBOAUTCA IIOCJIIC HU3YUCHUA HOBOM TEMBI C OCJIbIO
CJIOJKHBIX BOIIPOCOB, CTCIICHHU YCBOCHUA I/IH(bOpMaL[I/II/I CTYACHTOM.
KpI/ITCpI/II/I 1 MCTOJHNKAa OICHUBAHUA:

- 1 ©Oamn BeICTABISETCS

CTYZCHTY,

€CJIK  TOYHO HCIIOJIB3YCTCA

TEPMHUHOJIOTHUSA, TMOKA3aHO YBEPCHHOC BJIAJICHUC HOpMElTPIBHOfI 6330ﬁ;
- 0 GamnoB BEICTaBIISETCS CTYACHTY, HET 0611_161"0 INIOHNMaHUusd BOIIpOCa, UMCHOTCH 3aTPYAHCHUA

HJIN JOITYIICHBI OIINOKHU B ONIpCACIICHUN HOHHTHﬁ, HCIOJIb30BAHHUU TCPMUHOJIOTHH.

3auwguma npaKmu4eckoii padomul

BBISICHEHHS HaubOoiee

ClICUAJIIN3UPOBAHHAA

3aumTa HpaKTH‘ICCKOf/'I pa60TBI MMPOBOAUTCA TIOCJIC O(I)OpMJICHI/ISI na6opaTopHoro JKypHalia C
LEJIBIO CTCIICHU YCBOCHU A I/IH(I)OpMaI_II/II/I CTYACHTOM, BJIaICHUCM METOIUKOM SKCIICpUMCHTA.
KpI/ITepI/II/I 1 METOJUKA OLICHHUBAHUA:

- 1 Oamn BeICTaBISETCS

CTYJICHTY,

€CJIK TOYHO HCIOJIB3YCTCA

TCPMHUHOJIOTUA, TOKA3aHO YBECPCHHOC BJIAJICHUC HOpMaTHBHOﬁ 6330ﬁ;

ClICUAJIM3UPOBAHHAA




- 0 GamnoB BBICTABIISETCS CTYACHTY, HET OOIIEr0 MOHMMAaHHUs BOIIPOCA, UMEIOTCS 3aTpyIHEHHUS

HJIN JOITYIICHBI OIIMOKH B ONpCACIICHUN HOHHTHfI, HCIIOJIb30BAHHUU TCPMUHOJIOTHH.

Tecmuposanue

TecToBble 3axanus no AucouInHe «Heopranmueckass XuMus»
Xumus HemeTaioB. MoayJs 1 (1 cemectp)

Tema: «Bonmopon. Kucnopon. Ilepokcun Bonopoaa»
1. YkaxuTte coeqMHEHUS BOAOPO/a C KOBAJICHTHOH MOJISIPHOU CBS3BIO.
a)H.O  06) H.S B) HCI r) CaH;
2. C BBIICTICHUEM BOJIOPOA MPU KOMHATHOM TeMIlepaType ¢ BOIOH pearupyroT METaJlIbl
a) Na 0) Ca B) Zn r) Al
3. JInst ouncTky Bogopoaa ot npumecd SO2 MOXKHO HCTIONB30BATh CIEAYIONINE BEIIECTBA HIIH CMECH BELIECTB

a) KMnO4+HZSO4 6) HZSO4KOHL{. B) HZO ]1) NaOH
4. B cBonx COCAMHCHHUAX KUCTIOPOA IMMPOABJIACT CTCIICHU OKUCIICHUSA
a)-1 0) -2 B) +4 r) +6 a) +1

5. Haubonee nOHHBIN XapaKTep XUMHUYECKOH CBSI3H UMEET
a) Oy 6) H.0,  B) P20s r) CaO
6. Jlyis nosiy4eHus KUCI0POa B 1JaOOpaTOPUU OOBIYHO HCIIONIB3YIOT
a) KMnOs— 6) KNO B) MnO— 1) HgO— 1) KCIO

7. Hannumre ypaBHEHHE peakUU{, IMPOTEKAOLEH MpU pa3ioXkeHUu KauuiHou cenutpshl. [lopcuuraiite cymmy

KO3(HUIIMEHTOB B MPABOW YaCTH ypaBHEHUS:

a)7 0)5 B) 3 r)2
8. Crpoenne momekyinsl HoO2
a) TUHEIHOe 0) yTIoBoe€ TIII0CKOe B) YTII0BOE IPOCTPAHCTBEHHOE

9. CocraB 030HUJOB OTBeYaeT (hopmyiie
a)M02 6) |V|03 B) MzOz F) MHOz
10. 3akoHunTE ypaBHEeHUE peakiuu. [loacuntaiite cyMmmy KO3 PHUIMEHTOB B MPaBOM YaCTH YPABHCHUS:
PbS + H,0,—

a)s 0) 4 B) 7 r)9

TectoBble 3a1aHusi o aucuuninHe «Heopranuyeckast Xumus»
Xumusi merasuioB. MoayJib 3 (2 cemectp)

1. DnexTpoHHAast KOHQUTYPALHI ATOMA KaJIHsi B OCHOBHOM COCTOSHHU:
a)....3p%3d" 6)..3p%s! B)...30%%4s° r)...3d"

2. C KakMMHU W3 HIDKEYKa3aHHBIX BENIECTB OyJeT pearupoBaTh METAJUIMYSCKUH aTfOMUHHA TP OOBIYHBIX

ycnoBusix?
a). HO  6). NaOH,, B). HCI r) NH,C1
3. Meropl, KOTOPbIE MOKHO IIPUMEHUTH TS ostydeHust BaOy:
a)Ba+0; — B) BaCO3 — 6) BaO + KCIO; — r) BaCl; + H,O,—
4. Kakas COITb CHJIbHEE mojiIBepraercs THIPOITH3Y,
K,(Be(OH),=Be?*+20H)=3*108, Ki(A1(OH)3=A1*+30H)=1 * 10°,

Ki(HA102)=4*10"
a) BeCl, 6) CaCl, B) Al1Cl13 F). NaAl1O;
5. Kakwue katronsl 3 1-To cTonbia qarT MaopacTBOPUMbIE COSIMHEHHS C BEIIECTBAMH U3 2-T0 CTONOna?

a) Na* 1. H3POq4
0) Li" 2.Na,CO3
B) Sr* 3. KNO3
r) Mg* 4. K[Sh(OH)e]
6. BriOpath st coequHennit 1-ro cronbua dhopmyny U3 2-ro cToidna
7. a) TOJIOMHT 1BeO
0) MupaOmIUT 2. MgCO3*CaCOs3
B) “cragxast 3emiis”’ 3. MgO
T') KKeHas MarHe3us 4. Na,SO4*10H-0
1) KapOopyH[ 5. MgSO4*6H,0
6.CaO
7. A1:.03

€CIIn
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8. Peakuuu, ncnonb3yromuecs 1Jis OMy4eHuss HUTpUaa OeprlIHAL.
a) Be +N —> B) Be + NH; —>
6) BeCOs+N, —> r) BeO+NO, —>
9. I[J'IH pasaciacHusa THAPOOKCU OB AJIIOMUHUSA U MarHus CJICAYET BOCIIOJIb30BAThLCA:
a) NaOH 6) H:O B) NH4Cl1 r) (NH.).CO3
10. Cymma k03(h(pULIEeHTOB B JIEBOH YaCTH ypaBHEHU MOTYUYEHHUs KapOOHATa MarHUs U3 €ro XJIOpHaa:
a)5 0).3 B)4 r)2 n) 6

Kpurtepuu ounenku (B 0amnax):
Mo 0,3 Ganuia 3a Ka)KAbIi TPAaBUIIEHBINA OTBET.
- 3 Oamna (MAaKCMMyM) BBICTaBIISIETCS CTYICHTY, €CIIH JIaHbl IPaBHIIbHBIE OTBETHI HAa 10 BOIIPOCOB;

- 0 6amw1oB (MUHMMYM) BBICTABIISIETCS CTYACHTY, €CIIH HET MPAaBUJIBHOTO OTBETA HU HA OJIMH BOIIPOC.

3a0anusa Ona KOHMPOIAbHLIX padom

Xumust Hemeta/1oB. Moayasb 2 (Cemectp 1)
BAPHUAHT 1

1. [laiiTe cpaBHUTENBHYIO XapaKTEPUCTHUKY XJIOPUCTOr0 BOAOPOAA U THIpa3uHA.
2. Metoap! oiny4eHus, CTPOEHUE M CBOMCTBA CEPHOM KHCIOTHI.
3. CtpoeHne, METOBI MOTYYEHNS U CBOWCTBA OKcHa a3ora (+3).
4. MOXHO JH JUIsl TIOJTyYEeHHUsT CEPOBOJIOPOIa UCTIONBE30BaTh B3aUMOJICHCTBHE CYIIb(OUIIOB
a) C a30THOM KUCIIOTOM, 0) ¢ YKCYCHO# KuciioToii? OTBeT 000CHYMHTE.
5.ITouemy xJIOpHas KUCJIOTA SIBJISICTCS CUIIBHON KUCIOTOMN, HO CJIa0BIM OKHUCIUTENeM?
6. 3axoHuHTE ypaBHEHHS | Moj0epuTe KO3(D(OUITUEHTHI METOIOM TOIYpEaKIIHi
I, + Cl, + KOH=
NH,0OH + K,S,0g5 +H,0=

Xumus Meta/1oB. MoayJs 3 (Cemectp 2)
BAPUAHT 1

1.MeTonbl TOTy4eHUs U CBOMCTBA TMIPOKCUIOB HATPHUS U KaJIbIIUA.

2. Urto 00111ero 1 pa3jiMyHOro B XMMUYECKOM IOBEICHUH OCpUINS, aIFOMAHUS B 0JIOBa?

3. Yto Takoe «KecTKoCTh» Bozbl? Kakue BB )KeCTKOCTH BBl 3HaeTe M KaKre METOJIBI YIaIeHNS KECTKOCTH
BOJIBI CYIIECTBYIOT?

4. Ocy1ecTBUTE CIEAYIONINE MPEBPAILEHHS, HA30BUTE BEIIECTBA U YKAKUTE X OKPACKY U METOJBI TOITyIeHUS
A) TiO2 — TiCls — TiOCI;— NaTiO3z — TiOSOs— Ti2(SO4)3

B) V— VCIz — VOCIz — Nan409 — HV03

B) Cr— [Cr(CH3COO)2* 2H20]2—> CI‘z(SO4)3 — Kg[CF(OH)G] — KzCI’O4 —>K2Cf05

5. Wcnonp3ys BeNMUWHBI CTAaHAAPTHBIX AJIEKTPOAHBIX ITOTEHITHAIOB, OOOCHYHTE ITOUYeMY MPU B3aUMOJIEHCTBHUHU C
BOJIOH XJopuIoB BaHamus (+3 ) u (+2) 00pa3yroTcst pa3HbIe TPOAYKTHI PEaKIIHH.

Xumus MetaaioB. Moayas 4 (Cemectp 2)
BAPUAHT 1

1. Kakumu BemiecTBaMu CIIENYET BOCIIONB30BATHCS IS ITEPEBEICHUS B pactBop okcuna memu (+1)?
2. Yro obOmiero m pa3nmuyHOro B cBoicTBax (epparoB (+6), manranatoB (+6) m kymparoB (+3)? Ortser
COITPOBOXKIATE COOTBETCTBYIONIMMH YPABHEHUSMU PEaKIInii?
3. Hamummre dQopmyny xnopuma rekcaammHKoOampTa (+3). OnpenenuTe KOOPAMHAIIMOHHOE  YHCIO
komIutekcooOposaBarenst, BenwmunHbl JCKII w MarHMTHOrO MOMEHTa B MarHUTOHaxX Oopa. BremHe- wmm
BHYTPHOPOUTAIHHBIM OyIET KOMILJIEKC, ImouemMy?
4. Kakoe BemecTBO HA3BIBAIOT «IUIABKAW O€Nblid MpenumnuraTy? YKaXuTe YCIOBHS ero mnomydeHus. KakoBo
CTpOEHHE 3TOro BeuiecTBa’?
5. IlpuBemuTe ypaBHEHUS peaKIUi JJIsl CICAYIOMINUX IPEBPAIICHHI:

A) MnSO; — MnO; B) MnSOs— K>MnO4

B) MnSO4 — HMnO4 F) MnSO; — Mn(CH3COO)3

Kputepnu onennBanus py0e:kHOM KOHTPOJIBLHOM padoThl
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-15-12 GannoB BBICTABISIETCSl CTYHEHTY, eciu pabora BoimonHena Ha 80-100 % ot mpemiaraemoro odbema u
U3JIO)KEHa TPaMOTHBIM SI3BIKOM B OINPEAEIEHHOH JIOTMYECKOH IMOCIeN0BaTENFHOCTH C TOYHBIM HCIOJIb30BAaHHEM
CEUAM3UPOBAHHON TEPMHUHOJIOTHH; TTOKa3aHO YBEPEHHOE BiaJleHHEe HOPMATHBHOH 0a30i, MPaBUIEHO PELICHBI
BCE pacueTHbIC 33/1a4H, HAMCAHbl YPAaBHEHUS peaKIHii-

- 11-9 GannoB BBICTABISIETCS CTYIEHTY, ecii paboTa BeIONHEHa B o0beme 60-79% ot npeanaraemoro odbema,
HO UMEET O/IMH U3 HETOCTATKOB:

B paboTe JOMyIIEeHbl OJJUH-/IBA HEI0YeTa IIPU OCBEIIEHHNH OCHOBHOI'O COZIep KaHHsI OTBETa;

HET OIpPEINEICHHOM JIOTMYECKOM IIOCIENOBATENBbHOCTH, HETOYHO HCIIONB3YETCs  CIICHHAIU3UPOBaHHA
TEPMHUHOJIOTHS, JIOIyI[EHa HETOYHOCTh B pacyueTe 3aJaud WK HEBEPHO MOomoOpaHbl KOA(QHUINEHTH B OAHOM U3
YPaBHEHUH pPEaKIuu.

- 6-8 0a/UIOB BBICTABIISIETCS CTYACHTY, €CJIM pa0doTa BBIOJHEHA HEMOJIHO B o0beMe 45-59%, He mokazaHo ofIiee
IMOHMMAaHUC BOIIPOCA, UMCIIUCH 3aTPYAHCHUA WM JOIMYHICHBI O]_[II/I6KI/I B ONPCACICHUN HOHHTHﬁ, HUCITIOJIb30BAHNUHU
TEPMUHOJIOTUH, TIPU 3HAHUKU TCOPECTHYCCKOIO MarTcpualia BLIABJIICHA HEIIOIHAsA C(I)OpMI/IpOBaHHOCTI) OCHOBHBIX
YMEHHA M HaBBIKOB DPEHICHHWS] XMMHYECKMX 3a/a4 WM YMEHHUs Moa0upaTh KOd(QOUIMEHTHI B ypaBHEHHSIX
XUMHUYECKUX PEaKIIUM.

Konnokeuym

Bonpocsl k kosiokBuymam 1 cemectpa
XuMHUS HEMETALIOB

Koanoxksuym Nel
«"anoreHbl U UX coeANHEHU D

1. 3HeKTpOHHOC CTPOCHUE aTOMOB I'aJIOTCHOB, U3MCHCHUEC KOBAJICHTHBIX paanWyCOB, IOTCHIIMAJIOB MOHU3AIINH,
CpPOJZICTBA K AJIEKTPOHY, YHEPTUH THIPATAIIIN HOHOB.

2. XuMuJeckasi CBS3b B TPOCTHIX BEIIECTBAX, M3MECHEHUE ITaPaMEeTPOB CBSI3U ( DHEPTHS,

JUIMHA, TONSPHU3YEMOCTh, TEIUIOTa WCIapeHus). PacTBOPUMOCTP B Pa3MYHBIX  PACTBOPHUTENSX.
Tl'omonuTHUEeCKUT U TeTepONIMTUYECKUM MYTU pa3phbiBa CBSI3UM B MOJEKyJIaxX TajoreHoB. IIpoTekaHue peakiuid c
Y9aCTHEM TajJOreHoB 10 paJuKaTbHOMY MEXaHU3MY; HHHIIMHPOBAHUE TeTEPOITUTHYECKOTO Pa3phIBa CBSA3U TaJlOreH-
TaJIOTeH; pPeakiuy AMCIPONIOPIHOHIPOBAHHMSL.

3. l3MeHeHHE OKHCIIMTEIbHOM aKTHBHOCTH, B3aMMOJCHCTBHE C BOAOPOAOM, cepoi, ¢ochopoM, BOIOH.
JluciporiopiinoHMpOBaHre B BOAHBIX PACTBOpaXx, YCIOBHS CMEIICHHS paBHOBECHsA. BBITECHEHWE TalloreHoB JAPYT
JIpyrom W3 COCAVHEHU.

4. Metonp! TTOTy4YeHHsI TaJIOTEHOB B MTPOMBIIINIEHHOCTH U B Tabopatopuu. Vcmonp30Banne UX MpH XHMHYECKOM
CHHTE3E.

5. Huzmme cremeHn OKHCIIEHHS TaJOreHOB. | amoreHoBojopoisl. ['ajoreHnIpl METajuioB M HEMETaJUIOoB.
MexMOoIeKyIIpHOe B3aNMOEHCTBHE B TAIOTEHOBOIOPOAax, ((M3NIECKHE CBOMCTBA raIoreéHOBOAOPOAHBIX KUCIIOT.
Curna 1 OKUCITUTENFHO-BOCCTAHOBUTENbHAS cnocoOHOCTh  KuCHOT. [lpomeccer  aBTompoTtonmms3a. Meroabl
MTOTyYEeHHSI TAJIOT€HOBOJIOPOIOB.

6. CtpoeHre KUCIOPOMHBIX coennHeHui raioreHoB.Okcupl. [lomydenne. OKACINTENHHO-BOCCTAHOBUTEIHHBIC
cBoiictBa. lIporeccsl AUCITPONOPIMOHUPOBAHUS B BOMHBIX pacTBOpax. KucIopogHBIE KHCIOTHI TaJOre€HOB:
KHCIIOTHO-OCHOBHBIE U OKHCIIUTEIBHO  —BOCCTAHOBU-TENBHBIE  CBOICTBA,  3aBUCHMOCTh  OKHCIHUTEIHHO-
BOCCTaHOBHUTENBHBIX MOTeHIIMANOB oT pH. Jlnarpammer @pocTa I TaOTeHOB B BOAHBIX PACTBOpax (IuarpamMmbl
NE - cTEIIeHb OKHUCICHU).

7. ComocraBnenue cBoictB kucior B psgy HCIO-HCIOs u mpou3BOAHBIX pa3HBIX TajJOreHOB (KHUCIOTHBIC
CBOICTBA, TEPMOJMHAMIYECKAS M KHHETUYECKast YCTOMYMBOCTH). BTOpHYHAS IEpUOTUIHOCTD.

8. MexrannouHble COeIUHEHUS: COCTaB U cTpoeHue. [Iporiecchl aBTOMOHW3AINK, KATHOHHBIE U aHUOHHBIC
(hopmbl. ['oMO - ¥ TeTepOaTOMHBIE TOIUTAJIOr€HUA-HOHBI. XUMHUYECKNE CBOMCTBA MEXTAJUIOMIHBIX COCTMHEHHIA,
OKHCITUTEIFHO-BOCCTAHOBUTENbHBIC CBOWCTBA, MPOIIECCHI JUCIIPOITOPIIMOHUPOBAHUS M THAPOIIH3A.

9. KauecTBeHHBIE peakIMu Ha rajoreHbl (IKCTpaKius, o0pa30BaHWE COSAMHEHWH BKIIOYEeHUs). Peaknum Ha
raJIoreHuI-uoHkl (ocaxaenne manopactBopumbix conei Ag(l) u Pb(Il)). Xumudeckue cBoOMCTBa raoreHoB.

Konmoksuym Ne 2
« Cepa, cejieH, TeJUIYp H HX COeIMHEHHD)
1.IlonoxxeHne B IEpUOAMYECKON cucTeMe. OJEKTPOHHBIE KOH(QUIypaluuH BHEIIHUX M MPEABHEMIHUX
000JI04YeK aTOMOM XaJbKOT€HOB. V3MeHeHHEe pa3MepoB aTOMOB M HMOHOB B rpymme. lloTeHnuansl MOHU3ALMM.
ONeKTpoOTpHULATENBHOCTE. POPMBI CYIIECTBOBAHUS B IpUpOE. PacpocTpaHeHHOCTh M M30TOIHBIM COCTaB.
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2.. Kpucramnmueckoe CTpoeHHE NPOCTBHIX BEIIECTB. TEHIEHNHsS K OOpa30BaHMIO MHOIOATOMHBIX H
MOJMMEPHBIX TOMOaTOMHBIX MOJeKyJl. [Iporieccrl, mpoTekaromye mpy MiIaBJIeHWH JIEMEHTOB U MPU UCIApEHUH X
n3 paciiaBa. XMMUYECKHE CBOUCTBA.

3. CoenuHeHHsI ¢ BOIOPOAOM, OCOOGHHOCTU cepbl (TMoNucynb(haHbl). YMEHBIICHHE TEPMOJUHAMUYECKON
ycroitunBocTH. CpaBHEHHE CBOMCTB OE3KHUCIOPOIHBIX KUCIOT XaJIbKOI€HOB B BOJAHBIX PACTBOPAX.

4. XanpkoreHuAasl  dneMeHTOB. CynbGuapl: HOHHBIE  CyabQUIB,  CylIb(QHUABl  HEMETaJJIOoB,
HecTexuoMeTpuueckue cynbduasl. Hucynbuusl, mnomucynbhuabl. CeneHuapl, TEITYpUAbl, HECTEXHOMETpPHUS
XaJIbKOT'CHUI0B.

5. Tamoremmmer S, Se, Te. M3omepus, cTpoeHHE MOJIEKYJ, CBOWCTBAa. KOMIUIEKCHBIC XJIOPHUJIBI.
JuxnopcynbdaHsl.

[MTonuatomusie katronsl ((S71), (S7Br), (Sesl)). Coenuuenus cepsl ¢ HOIOM.

6 .Oxcoranorenuipl. Tuonnaxnopua. Cynbpypuinxiopu.

7. Oxcumel. Hwusmue oxcuapl. I[lukmuueckne wmonookcuasl (SO) u  muokcuasl  (S20,S,0;, SO).
Momnooxkcunsl Se, Te, Po.

8. Huokcuapl. CtpoeHne Momnekyn. M3MeHeHHe (QU3MUECKHX UM XUMHUYECKHX CBOMCTB. PaBHOBecue mpu
pacTBOpEeHUH JAMOKCHJOB B Boje. V3MeHeHHe XUMHUYECKHX U (HU3MUEcKUX CBOKMCTB. [Ipoliecchl KaTaauTHYECKOTro
okucnenus SO, (reTeporeHHbI ¥ TOMOT€HHBINA KaTaln3).

9. Tpuokcuzpl. M3menenne ycroiunBocty B psay. [lomumopdusm. Bzanmoneiicteue ¢ Bomoii. M3mMeHnenue
XUMHAYECKUX U (PU3NUECKUX CBOWCTB..

10. Kucnopoassie KUCJIOTBI ~XQJIbKOTEHOB. VI3MEHEHHWE KHUCIOTHO-OCHOBHBIX M  OKHCIHUTEIBHO-
BOCCTAHOBHTENBHBIX CBOMCTB COETUHEHUH B PSIY H2S03-H>Se03-H,TeOs-PoO(OH)s,.

11. Ocobennocts kucioT cepbl (cymectBoBanue THocepHoit (H2S:03), mepokcomonoceproit (H2SOs),
nepokcoauceproit  (H»S20g), mutronoBoit (H2S:06), momutnonoBeix (H2Sn+206), muceprucroit (H2S:0s) wu
matnonuctor (H2S204) kucior. CBOWCTBA U CTPOSHUE YKA3aHHBIX KHCIIOT.

12. VI3MeHeHHE KHUCIIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOUCTB B psiny HoSO4-H2SeOs-
HeTeOs. Ilonmyuenue. CTpoeHHe MOJEKYJ, CpaBHEHHME CHIIbI KuCiaoT. PaBHoBecue B Oe3omuoit H»SOs. Comu
KHUCJIOT, MOJIy4Y€HHE, CBOMCTBRA.

KostoxBuym Ne 3
Tema «A30T M €ro coeAMHEeHUsD
1. Tlomoxenue azoTa B mepuoandeckoil cucreMe. CTpoeHUE JICKTPOHHOM 000JI0UYKH aTtoMa. Bo3MoXHBIE
CTEIEeHN OKHCIICHUs. BaneHTHBIE cocTOSHMS aToMa a30Ta. THIel THOpHUIn3ayy.

PacnpoctpaneHHOCTh B 3eMHOM Kope. Munepaibl. Mosekyna N» , DJIEKTPOHHOE CcTpoeHue (1Mo
merogam BC u MO). Ilpounocts cBsizu. KpatHOCTh cBsi3n. XmMHUecKass aKTUBHOCTh. B3ammozelicTBme a3ora ¢
MpOCTHIMU  BemmecTBaMu. Hutpuapl. Tumel coeqwHeHWI (KOBaJICHTHBIC, WOHHBIC, ¢ METAJUIMYECKON CBS3BIO).
Monekyna N2 kak nuran. HuTporeHnanbHble KOMILUIEKCH. ATOMapHBIi a30T.

2. Bomoponnsie coennHenus asora. Ammuak. [lomydenme. CtpoeHne MoieKynabl. AMMHAK KakK JIMTaH,
JIOHOpHas crocoOHOCTh. [Iporecchl, mpoTekarone Npu pacTBOPEHHH B Boxe. BoccTaHoBuTenbHBIE CBOICTBA.
Oxucnenne NH; (katanmurmdeckoe W HekataauTudeckoe). Cold aMMOHHS, WX THAPOIN3, TEpPMHUCCKas
YCTOWUYUBOCTS. JKUAKUN aMMUaK KaK HEBOJHBIN PaCTBOPUTEIb.

3. Tuapasun NoHs .Ilomydenume. Ctpoenune Morekyinbl. J[oHOpHBIE cBOMcTBa. PaBHOBecHs B BOJTHBIX
pactBopax. OKHCIUTENBHO - BOCCTAHOBUTENIBHBIE CBOMCTBA.

4. I'mapoxcunmamud NH,OH. Ilomyuenme. Ctpoenne Momnekynbl. JloHOpHBIE cBoiicTBa. PaBHOBecus B
BOIHBIX pacTBopax. OKHCINTELHO —BOCCTAHOBUTENbHBIE CBOICTBA.

5.  AsorucroBogopommas kucmora HNs.  Cuntes. Crpoenme Momekynbl. OKHCIUTETHHO -
BOCCTaHOBHUTENBbHBIE CBoOMcTBA. Cony - a3unel. [IpuMenenue.

CpaBHeHHE KHCIOTHO — OCHOBHBIX M OKHCIUTEIFHO —BOCCTAHOBHUTEIBHBIX CBOWCTB B psimy NHi, NaHg,
NH2OH, HNG.

6. Okcuppl. 3akuck azora N20O. Ilomydenne. CtpoeHne mMonekynapl. CTENEHH OKHCIEHHS aTOMOB a30Ta.
dusnueckne 1 XUMUYECKUE CBOWCTBA.

Momnookcun azora NO. DiexkrpoHHoe crpoeHue Mojekynsl (meroq MO). IlapamarHeTH3sM MOJEKYIIBI.
Humepuzanusa. Oxucnenue NO. Kommiiekcsr NO.

7. N2Os.Ilomyuenne. [Iporeccel, mporekaromue npu pacTBOPEHUH B Bozle. Du3MUECKHE U XUMUYECKHE
CBOIICTBA.

8. NO.. Crpoenue monekynsl. dumepusamus. Ilporecchl, nmporekaronye MpU pacTBOPEHHH B BOJAE B
3aBHCHUMOCTH OT TeMmmeparypbl. OKHCIUTENBHO - BOCCTAaHOBUTENbHBIE cBoMcTBa.  NO2 Kak HEBOAHBIN
pactBoputenb. N2Os . Ctpoenne monekyinsl. PaBHoBecue N2Os: 2 N2O. ABTononusauus B JKUJKOM N20a.
HcnonezoBanue it cHHTE3a 0€3BOJHBIX HUTPATOB MeTasioB.CpaBHEHHE KUCIOTHO-OCHOBHBIX U OKHUCIUTENBHO —
BOCCTaHOBHUTENBHBIX CBOMCTB B paxy N2O - N2Os.

9 Kucnorsr azora. AzotHoBatuctas kuciora HoN2Os. Ilonyuenue. Crpoenue monekynsl. Comnu.
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Azotucras kucnmora HNO; Ilonyuenue. Ctpoenue wmonekynsl. M3omepuzanus. ducnponopluOHUpPOBaHUE.
OKHUCITUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBAa. Coim - HUTPUTHL. KoOMIUIEKCHBIE cOoequHEHHs, 00pa30BaHHBIC
nuranaom NOz .

10. Azotnas xucnora HNOs. JlabopaTopHbiii 1 TPOMBIIUIEHHBIA  criocoObl  monydeHus.  CTpoeHue
Monekyinbl. CBoiicTBa. OxucnutensHble cBoiicTBa  HNOs, 3aBucuMocTh OT  KOHIEHTpalmMH. KoMiuiekcHbIe
coeinHeHus, obOpasoBaHHble nuranaoM NOsz. Hwurtpatel. Tepmuueckass ycTOHMYMBOCTH HUTpaToB.CpaBHEHHE
KHUCIIOTHBIX ¥ OKHCIUTENHHBIX cBOMCTB HNO2 1 HNO:s.

Konnoxksuym Ned
Tema «@ocdop 1 ero coeuHeHUD

1. Tonoxenne pocdopa B [lepnoguueckoit cucreme snementoB . U. MenneneeBa. CtpoeHne atoma,
MPOSBIISIEMBIE CTEIICHU OKHCIeHMs, auiorponus (ocdopa. CTpoeHue Monekyn Oenoro, KpacHOr0o M YEpHOrO
¢docdopa. [Nonyuenue dhocdopa U3 npupoaHbIX MUHEpaIoB. Du3nyeckne U XUMUYECKUE CBOMcTBA. [IpuMeHeHue.

2. Ilomyuenue coemuuenmii (ochopa u crpoenue moiekyn: ¢GochuHa, audochuHa, TaJTOreHUIOB,
CylIb(pHUI0B, OKCUIOB. THUMBI THOpUIM3AIMK B COCAMHEHUAX (ochopa. Dusnueckne U XMMUYECKHE CBOMCTBA
coequHenuii ocdopa ¢ HemeTaIaMu.

3. Ilpuumnbl crabmim3anuu Gochopa B KUCIOPOIOCOAEPKAIINX COSTUHCHHUSIX.

Crpoenne u cBoiictBa (ochopHbIX KHCHOT: (ochopHOBaTHCTOH, (ochopucroit, QocdopHOi.
CormocraBieHre CBOWCTB OKCUIOB M KUCIOT (ocdopa. Opro-, Mera — u iupodochopHble KUcHoThL. [lonyuenue u
crotictBa. Coiu (hochOpHBIX KHCIIOT - TUAPOJIN3, YCTOWYMBOCTh B PA3JIMYHBIX CPElax KaJbI[UEBBIX U CEPEOPSHBIX
coneir. Tepmuueckass ycrodumBocTh (ocdartoB. IlepBeie mpeacraBicHus 00 H30MOIU- H  TETEPO-
IIOJIMCOCAUHCHUAX.

Bonpochl kK KOJJI0KBUYMY Ned
«¥YrJjiepoa, KpeMHHIA, 6Op ¥ UX COeTNHEHUSsD)

1. [Tonoxenue anementoB B Ilepuoguueckoii cucreme siemeHtoB [l M. MengeneeBa. YCTOHYMBOCTB
romorienei -9-3-. JlnaronanbHoe cxoactso B u Si.

2. OcHOBHBIC THIIBI THOpUu3anuu opOutaneld B coemuHeHusx C, B u Si (BOmOpOAHBIX, TalOTCH- H
KHCIIOpoA-coepxkanx). CpaBHATEIbHAS XapakTepucTuka coequHenuii C, B u Si (¢ mpumepamm).

3. Kucnoponnasie coemunenus yriaepoaa.. Oxwch yrimepoma CO - cTpoeHHE, TONYYCHHE W CBOMCTBA,
KOOpIWHAIMS B KapOOHIIIAX, COCTaB M CBoWcTBa KapOOHIIIOB. BoccranoBuTenpHBIE cBoticTBa CO.

4, Oxcun yriepona (+4), yrompHas kuciora. [lomydenme m cpoiictBa. COMM yrodbHOW KHCIOTHI U HX
ycroitanBocTh. Coma, MEeTOBI OTY4YeHHUsI, CBOWCTBA, IPUMEHEHNE

5. Jlumman. [lpaauctoBomopoaHast KUCIoTa, e€ TayToMepHbIe GopMbl. PU3NUECKIE U XUMHICCKHAE CBOWCTBA
CHUHIUTBHOW KUCTOTHL. L[aHu b1, TOTydeHne 1 CBOMCTBA MPOCTHIX M KOMIUIEKCHBIX ITHAHHIOB.

6 Ponan. PogaHucToBOIOpOIHASI KUCTIOTA U €€ COJIH.

7. Kpewmnwii. [lony4yenne u cBolicTBa.

8. Cunansl. Cunokcanbl. CTpoeHue, TOTydIeHNe U CBOMCTBA.

9. OpTto- U MerakpeMHeBble KHCIOTHL. llomnMepn3amuisi OpTOKPEMHEBOH KHCIIOTHI, «OJMOBBIE» H «OKCO» -
Moctukd. CTpoeHHe U THIPOIIN3 CHIINKATOB.

10. Bop. [lonyuenwne, cTpoeHre aToMa 1 MOJIEKYITBI Oopa. Pu3nyeckne 1 XMMHIECKIE CBOMCTBA.

11. Bopanbi. Ctpoenne u cBoiicTBa. A30THBIE coequHeHns Oopa. ['amorern i1 60pa v UX THIPOIIH3.

12. bopHas KHCIIOTa, CTpOeHHE OOPHOM KUIJIOTHI, OJTY4YEeHHE U CBOMCTBa. DPupsl 00pHOI KuCIOTH. Conmnu OOpHOI
kucnoTel. CTpOEHHE U CBOWMCTBA OYpHI.

Bonpochl K KOJLIOKBHYMAaM 2 ceMecTpa
Xumusi METALJIOB
KosnoxkBuym Ne 1
«Turan, nMpkoHuii, rapuuii 1 ux coequHenus. Banaguii, HHOOMIi, TAHTAJ M UX COCAUHEHUSD

1. OnemeHTHl MOArpymnibel TUTaHa. CTPOEHHE AJIEKTPOHHBIX OOOJIOYEK M CTENEHH OKUCIEeHHUs. Paamycel
aToMoB 1 HOHOB. [Ipobnema pazaenenus Zr u Hf. [lpupoansie coeanHeHus 1 TPUHLIUIBI UX IEPEPaOOTKH.

2. CpoiicTBa TUTaHa, UMPKOHU U TadHUs. KoopauHalIMOHHbIE YKCIa 3JIEMEHTOB IOATPYIIIBI TUTAHA.

3. Oxcuapl W THIPOKCUABI TUTaHA, NUPKOHUS W Taduusa (+4). Ilpomecchl «OISAIMUM» U «OKCOISIUNY) TIPU
OCaX/IEHUHU TUJPOKCHJIOB U3 PACTBOPOB.

4. CocrosiHne noHOB TUTaHA (+4) B BoAHBIX pacTBopax. CTpoeHne 1 HOHOOOMEHHBIE CBOMCTBA TUAPOKCHIOB.
5. [lepexucHbie coenuuenus Tutana (+4). CTpoeHne, NOTyYeHHE U CBOWCTBA.

6. Huzmwe cremeHd OKUCIEHHsT 3JIEMEHTOB MMOATPYNIBl THUTaHa, o0pa3oBaHUE NPHU HOAUIHOM
padUHUPOBAHUN U JAPYTHE METOIBI NOTYUYEHHS. LIBerHocTs M KoOpauHaurOHHBIN nonudap Ti(1ll), Huzmme

ranorenusbl Zr u Hf - ctpoenne coennHeHn.
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O6paszoBaHue CBsI3ei MeTaI-MeTal.

7. OOmas xapakTeprCTHKa CTPOEHHS AaTOMOB BaHaIusl, HUOOMsSI M TaHTana ( W3MEHEHHS IOTEHIMAaJoB
HMOHM3aIMH (CTYNEHYaThIX U CyMMapHOro), OJH30CTh paJlycoB aTOMOB HHMOOWS W TaHTajla, H3MEHEHHE pa3Mepa U
SHEPTUU BaJICHTHBIX OpOuTaeii).

8. [lonyuenue BaHaaus, HHOOWA, TaHTajJa B NPOMBINUICHHOCTH. Du3nMueckne M XMMHUYECKHE CBOMCTBA
MpocThIX BeulecTs. [lepeBoa MeTannoB B pacTBOp.

9. Ocoboe monokeHHue BaHAIUSl — YCTOWYMBOCTh HH3IIUX CTENECHEH OKHCIEHWS B BUJIC H3OIUPOBAHHBIX
KaTHOHOB (Y HHOOUS M TaHTaNa - B BUJIE KIIACTEPOB).

10. I'unpater okcuaoB M(V). duarpamma cocrosiHust Banaaus (V) B pactBope. Bnusinue koHuenTpanuu u pH
Ha (OPMBI CYIIECTBOBAHUS BaHA/IUS B paCTBOpaXx.

11. Oxcunpl M(V) - paznuuus B CTPOGHHU M PEAKIIMOHHOW crIocoOHOCTH. [anoreHuapl BaHaausi, HIOOUS U

TaHTaJa - COCTaB, CTPOCHUE M YCTONYMBOCTh. AHUOHHBIC (DTOPOKOMITICKCHI.

12.ITepokcocomnu, THoconu BaHaaus (V). bpousst MxVO3.Boccranosnenue Banaaus (V) B BOTHOM pacTBope.

13. Coenunenus Banaaus (+4). Oxcua, TUAPOKCUIBI U coiu. [lomyueHue, QU3nMUecKue U XUMHUECKIE CBOICTBA.

14. Coenunenus Banaus (+3). Okcua, TuaAPOKCHIbI U coiu. [lonyuenue, pusnyueckue U XMMUYECKUE CBOMCTBA.
15.Coenunenust Banaaus (+2). Okcu, TUAPOKCHIBI U conn. [lonydenne, pu3ndeckue 1 XUMUIECKUE CBONCTRA

16. V3MeHEHHE OKUCIHMTEbHO-BOCCTAHOBUTENBHBIX U KHCIIOTHO-OCHOBHBIX cBOicTB 1o psiay V(II)-V(I1)-V(IV)-
V(V). AHaiu3 yCTOWYMBOCTH M PEaKIMOHHOM crocoOHocTH KomiuiekcHbix coenuuenuit V(ID)-V(I11)-V(IV) na
ocHoe TIIJI. Crabummzanus V(I) u V(III) B KOMIUIEKCHBIX COSIMHEHHUSIX.

Koasokuym Ne 2
«JJ1eMeHTHI MOATPYNIBI XPOMA M UX COETHHEHU D)

1. CpaBHuTenbHAas XapaKTepUCTHKa CTPOEHUS aTOMOB Xpoma, MonuOieHa u Bomb(pama (Xapakrep
W3MEHEHUSl TOTCHIIMAJIOB HMOHM3AllMK, paJUyCcoB aTOMOB, pPa3MEPOB W JHEPrHil BaJICHTHBIX OpOWTAlei).
[lomyuenne u cBoiicTBa XpoMa, MoJIHO/IeHa U BoIb(ppama.

2. [MpuunHel, 00yclaBIUBaONIME YCTOMYMBOCTh M30MUPOBAaHHBIX dsu ds cocTossHUE y Xpoma U cBsizu M-M
Uit MonuOieHa W BoNib()pamMa B HU3IIUX CTEMEHsIX OKucieHus. CpaBHEHNE KUCIIOTHO-OCHOBHBIX M OKUCIUTEIHHO-
BOCCTaHOBHTEIbHBIX Xapakrepuctuk Cr’u Cr*,

3. Baxkneiimme coemuHeHns XxpoMa (+2): OKCHIIBI, THIAPOOKCHIBI, conr. [lomydenne u cBoiicTBa. CXOACTBO U
pasnumne B CTPOSHUH U CBOHCTBax areraToB xpoma (1), momuonena (I1) u Bonbsdpama (11).

4, Baxneiimme coenquaeHns xpoma (+3): OKCHIIBI, THAPOOKCHIBI, Cou. IlomyueHue u cBoWicTBA.

5. Kommiekcubie coequaenus xpoma (I1I). [Tomydenue, cBoCTBa, H30MEPHSL.

6. Knacrepubie mpousBomHbie MOuOeHa 1 Bosb(dpama. CpaBHUTENbHAS XapaKTEPUCTHKA COCTUHCHUMA
M(VI).

7. OKcHI 1 KHCITOTHI XpoMa (+6). PaBHOBecHE MoMMMepr3aIiii XpOMOBOI KHCIIOTHI B pacTBopax (Ha IpuMepe

CHCTEMBI XPOMAT - TUXPOMAT).

[Mony4enue v CBOHCTBA XpOMATOB. TUXPOMATOB, XJIOPUCTOTO XPOMUIIA.

8. CpaBHEHHEe U KHCIOTHO-OCHOBHBIE CBoWcTBa "kmcmor" wMomubOaeHa ©  Boiab(dpama. HM3o- u
TeTEPOINOIMCOEIMHEHNST — YCIIOBHS 00pa30BaHWs, CTPOCHHE, CBOWCTBA W mpuMeHeHHe. OKHCIUTENbHO-
BOCCTaHOBHTEIIbHBIE CBOWCTBA , MONMKOIATOB B BombhpamaTos (VI).

9. Bpon3sl u cunm. Y clioBus 00pa3oBaHus U cBoiicTBa THOocoel monnoaeHa (VI) u Bomsdpama (VI).

10. CpaBHUTENBHAS XapaKTEPUCTHKA MTEPOKCOCOENNHEHIH XpoMa, MonnOieHa u Bonb(dpama. [lomyuenne u
CTPOCHHE TIEPOKCHUIIOB XPOMA .

KoanoxksBuym Ne 3
«Mapraneu, TexHeUHid, peHUH U UX COeAUHEHUS.)

1. OcHOBHbBIE 3aKOHOMEPHOCTH H3MEHEHHUS! CBOMCTB B MOATPYIIE: aKTUBHOCTb METAJUIOB, YCTOHYMBOCTH
BBICIIMX CTEHNEHEH OKHMCIEHHUS, yCTOMYMBOCTh HU3IIMX CTENEHEH OKMCIIEHMs, KJacTepbl. M3MeHeHne KHUCIOTHBIX
coiicts B psry Mn(II) - Mn(VI1).

2. [lonyuenne u cBoiicTBa Mapranua, TexHenuss u penusi. llpumenenue. Coenmunenus: mapranua (0):
KapOOHWIIBI.

3. IIpocteie u komiuiekcHele coenuHeHusi wapranua (II). Ilomyuenme wu  cBoiictBa. CBolicTBa
TETPAdAPUUECKUX U OKTA3JPUUECKHX KOMIUIEKCOB.

4. [lonyuenune wu cBoiictBa. coenunenuii mapranua (III): ycroitunBocts, addekr SAna-Temnepa, cTpykrypa
mmuHeny Ha npumepe MnsOg. [lonydenue u cBoiictBa coenunenuii mapranua (I11).

5. Coemunenns  wmapranna (IV). Ctpoenue, nomyueHue u cBoiictBa. KoMmriekcHbIe COSIMHEHUST MapraHIia.
OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE CBOWCTBA COECAMHEHMH MapraHua: AWCIPONOPLMOHUPOBAHHE, 3aBUCHMOCTH
BEJIMUYMHBI 2NIeKTpoAHoro noreHnuana ot pH cpenpsl. CoennHenns mapranua ( VI). Crpoenue, nonyuenue u
CBOMCTBA.
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6.Coenunaenus mapranua (V11 ). CtpoeHue, noixydeHne U CBOKCTBA.

7. OKHCIHUTENBFHO-BOCCTAHOBUTENBHBIE CBOMCTBA COSMHEHUI MapraHiia: JUCIIPONOPLHUOHUPOBAHHE, 3aBUCUMOCTD
BEJIMYHMHBI JIEKTPOTHOr o moTeHuana ot pH cpenst

8.M3menenne kucnoTHeIX cBOUCTB B psaay HMnOs - HTcOs - HReOs. KoopauHanmoHHbBIE YuClia B KOMIUICKCHBIX
COEIMHEHUSAX MapraHia, TEXHEeUs U PEHUsl.

9 Coennnenus TexHenus u penus. [lomyduenue, cBolcTBa.

KoasokBuym Ne 4
«Kene3zo, KOGAIBLT, HUKEJb U UX COETHHEHUSD)

1. OO0mras xapaKTepUCTHKA MOATPYIILI xeme3a. JKene3o, Ko0albT, HUKEb MOTyYeHUE U CBOWCTBA.. CIIaBsl
Ha X ocHoBe. UyryH, cTajb, UX IPOU3BOJICTRBO.

2. Kopposusi MeTaiioB, BIMSHUE HA Hee pa3auuHbixX (pakTopor. KatomHbie U aHoaHbIE mporiecchl. Crioco0bl
3aIIUTHl METAJUIOB OT KOppo3uu. KaTofHble 1 aHOHBIE TOKPBITHS.

3. CoenuHeHns Kene3a ¢ pa3lUYHbIMU CTENEeHSAMHU OKHCIEHHUS. Pazimuume yCTOWYMBOCTH BBICIIUX CTENeHen
OKMCIIEHMS JUTS JKene3a, KoOaiabpTa u Hukensa. Bausaue pH cpenpt.

4. [Ipocteie coenuneHust xenesa, kobanbta, HUKens M (II) : okcumel, rumpokcujsl, conu. [lomydeHue u
cBoMcTBa. ['maponus coneu.

5. [IpocTeie coenuuenus xenesa, kobanpra, HUKens M (III): oxkcunel, ruapokcuasl, conu. Ilomyuenue u
coiictBa. ['uaponus coneit M (I11).

6. KommnekcHble coefMHEHHS >Kene3a, KoOanbTa W HUKeIs. BBICOKO- W HHU3KOCIMHOBBIE COCTMHEHUSI.

Crabunmzanus crerneHeid okucnenns. Komrutekcel M(0). M3ameHeHune cTexuoMerpun KapOOHWIIOB d-3JIEMEHTOB.
[Monusepusie kapOoHUIBI. CorocTaBIeHHE KAPOOHMIIOB C KOMIUIEKCAMH, COAEPKALIMMHI MOJIEKYJIbI a30Ta.

7. Komnnexcubie coenunenns M (I1) u M (I11) ¢ koopauHanmoHHBIM ynciom 4,5 u 6.

8. Nzomepus u cTpoeHNEe aHUOHHBIX KOMIUIEKCOB KOOAbTA.

9. KadecTBeHHbIE peaknuu W Ha JKene30, KOOambT, HUKeNb. PomaHuasl skenesa. "bepnmHCKas masypsn',
"TypHOyneBa cuHb".

10. [Tomy4enwue u cBOWCTBA COSMMHEHUM Kene3a (+6 u +8).

KoanoxkBuym Ne 5
«JJ1eMeHTBI MOATPYNIILI MeTH U UX COETMHEHUSD.

1.00mass xapakTepucTHKa 3JIEMEHTOB MOArpynnsl Menu. CoONOCTaBICHHE CBOMCTB 3JIEMEHTOB IVIABHOM MU
nobouHoil noarpynmn. ComocraBieHHE CBOWCTB 3JE€MEHTOB B mnoarpynmne. IlposBisieMble CTENEHM OKHCICHHUS.
ITpumepsl.

2. [lomydenmne u cBoiicTBa Meau. B3anmoneiicTBre MeTalla ¢ KUCIOTaAMH U [IHaHUJaMH.

3. [lomyuenne u cBoiicTBa cepedpa. BammopelicTBre MeTania ¢ KUCIOTaMA U IIHaHUIaMH.

4. ITomyuenne u cBoWCTBA 3070Ta. B3anMoseiicTBrie MeTaia ¢ KHCJIOTaMH U [THaHUIaMH.

5. Nanorean sl meau, cepedpa u 3o0mota.. CBOMCTBAa M XMMHYECKas CBS3b B rajoreHuaax. Ilomyuenne rajioreHu1oB
3JIEMEHTOB.

6. Oxcumpl ¥ THAPOKCUABL. TepMuuecKas yCTOHYUBOCTD COJIEH KUCIOPOAHBIX KHCIIOT.

7.KoMmruiekcHbIe coemuHeHNs MeH, cepedpa  u 3ommoTa. DddekT Ana-Temnepa.

8. OKHUCIUTETBbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA HOHOB M KOMILUIEKCHBIX coeauHeHuid. IlepeBonm B pactBop
METaJJIOB U MX COEJUHEHUH 33 CUET KOMILIEKCOOOpa30BaHMS.

9. Menb-KnuCIOpOIHbIE COSMMHEHHS - MaTepuaibl, obnanarommue ceoiicteamu BTCII.

Kputepuu ouenku (B 0anax) :

- 0 GanoB BBICTABIIETCS CTY/IEHTY, €CIIM CTYICHT HE UMEET MpEeICTaBIeHuUs 00 00CyK1aeMOM BOIIpoCe, He
oopmiieHa pabGodas TeTpap

- 1 Gann BeICTaBISIETCS CTYJICHTY, €CIIH CTY/ICHT UMeeT (hparMeHTapHbIe IpeICTaBIeHUs 00 00CyK1aeMOM
BOITpoce, pabodas Terpajb He 0 OpMIIeHa;

- 2 Gasa BBICTABISIETCS CTYACHTY, €CIIH CTYJICHT MMEeT HENOIHBIE MPEACTAaBICHH 00 00CYKIaeMoM BOIIpoce,
pabouas Terpaap opopmiIeHa HE TTOJTHO;

- 3 Oayu1a BBICTABIISIETCS CTYZIGHTY, €CIIM CTYJEHT UMeeT ChOpMUPOBAHHBIE, HO COAEPIKAIINE CYILlECTBEHHBIE
npoOeItbl peAcTaBiIeHus: 00 00Ccyk1aeMoM Bompoce, pabodast Terpais opopMIIeHa Ha TOJIOBUHY;

- 4 Gayuta BBICTAaBIISICTCS CTYZIGHTY, €CIIM CTYJEHT UMEET CPOPMUPOBAHHBIE CHCTEMATHUECKHE TPEICTABICHHS 11O
o0cyxaeMbIM BOIIPOCaM, HO UIMEIOTCS OTJeNbHBIE TPOOEIIb;

- 5 0aJUIOB BBICTABIISIETCS CTYAEHTY, €CIIH CTYACHT UMeeT C(OPMHUPOBAHHBIE CUCTEMAaTHIECKUE MIPEJICTaBIeHUs 00
00CyX1aeMOM BOIPOCE.
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Teopueckoe 3ad0anue (00knaod)
Tembl 10K/1210B

. JJaHTaH U €ro COeIMHCHUS.

. DIEMEHTHI LIEPUEBOM MOATPYIIBI U UX COSAUHEHUS.

. DIeMeHThl WUTTPUEBOW MOJATPYIIIILI U UX CBOMCTBA.

. DIeMEHTHI HOATPYIITHl AKTUHOUIOB U UX COCAMHCHHUS.
. UcTopust OTKpBITUS TIIATUHHOUIOB.

. Mppunuii 1 ero coequHeHusl.

. OcMuii 1 ero coeTuHEHHS.

. Pomuii u ero coequuenus.

. Pyrenuii u ero coenuHeHus.

10. OcobeHHOCTH XMMHUH TTaJIJIaIAS

OO0 ~NO N D WN —

Kpurepuu onenku (B 6amiax) T0KIaI0B

- 3 Oajyuia BBICTABJISICTCS CTYJCHTY, €CJIM TeMa PacKpbITa IOJIHO, MPUBEICHBI YPAaBHEHUS PEAKIUH, OTpaXkaroue
MCTO/bI IMOJTYUYCHHUA U CBOMCTBA BCHICCTB, OTPAXKCHO HMCII0JIb30BaAHUEC BCIICCTB HA ITPAKTUKE;

- 1-2 Gayta BBICTABIISIETCSI CTYJICHTY, €CIM TeMa COOOIIEHHUsSI PacKpbITa HE MOJTHO, MAJIO YPaBHEHHH, OTPasKarOIINX
XUMHYECKHE CBOMCTBA BCIICCTB, UMEIIUCHh HETOYHOCTH B U3JIOKCHUHN MaTEpualia,

- 0 GayutOB BBICTABISIETCSI CTYACHTY, €CIIM TeMa HE PACKpPbITa, JIOMYIICHBI OMMHMOKKA B HANMCAHWUM ypPaBHEHUH U
U3JI0KEHUH MaTepuasia

Ikzamen
DK3aMEH SIBIISETCS OLIEHOYHBIM CPEICTBOM JJIsl BCEX ATAIIOB OCBOEHHUSI KOMIIETCHIIUH.

IlepeyeHb 3K3aMeHAIIMOHHBIX BONPOCOB K IK3aMeHY M0 XUMHU HeMeTAJLJIOB /i1 cTyaeHToB 1 kypca (1
ceMecTp)

XHUMHYECKHE CBOMCTBA KOHKPETHOTO 3JIEMEHTA WJIM TPYIIBI dJIEMEHTa IpeiaraeTcs oOCYKIaTh IO CITUHOMY
IJIaHy.

1. ITonoxkeHre B MEPHOANIECKON CHCTEME, PACIIPOCTPAHEHHOCTh M (hOpMbI HaxoxkIeHus B mpupose. Creruduka
9JIEMEHTA M €0 COCTMHCHIH.

2. DrekTpoHHas 000JIOYKa aToMa, MOTEHIMANIbl MWOHU3AIMH, CPOACTBO K 3JIEKTPOHY, 3JICKTPOOTPUIATEIBHOCTS,
XapaKTepHBIE CTCIICHN OKHCIICHHS.

3. Ilpocteie BemiecTBa: (HOPMBI CyIIECTBOBAHMS W (PH3MUECKHE CBOMCTBA, XapaKTep W DHEPTUs CBS3H, (Pa3oBbIE
TIpEBpAIICHHUs, PEAKITMOHHAS CTIOCOOHOCTD.

4. BszalimopelicTBUE C 3JEMEHTAMHM, PACCMOTPEHHBIMH paHEE: YCIOBUSl MPOTEKAaHUs peakuuil, ux
TEPMOJANHAMUYECKHE U KHHETUYECKHE XapakTepUCTUKU. [IpoayKTel. DIeKTpOHHOE CTpOEHNE M MTPOCTPAHCTBEHHAS
CTPYKTYpa TOIy4aeMbIX COCTUHEHHH, X KHUCIOTHO-OCHOBHBIE M OKHCIHTEIFHO-BOCCTAHOBUTENHHBIC CBOMCTBA,
PEeaKIMOHHAs CIOCOOHOCTb.

5. B3aumopelicTBHE MNPOCTBIX BEIIECTB U COENWHEHHM C BOAOM M HMX COCTOSHUE B BOJHBIX PpPacTBOpax.
XapakTepHbIe KHCIIOTHO-OCHOBHBIE M OKHUCIIUTEIFHO-BOCCTAHOBUTENBHBIE TIPEBPAIIIEHUS B PACTBOPAX.

6. KoMmexkcHbIe coeTMHEHNUS.

7. Bomopon B mpupoze. M3oronmsr Bomopona. BaieHTHBIE BO3MOXKHOCTH aTOMa M XapaKTEePHBIE CTENeHH
okucnenus. Monekyna H». Ilomydenne Bomopoma. dusmueckre W XMMHYECKHE CBOWCTBA IPOCTOrO BEIIECTBA.
PactBopenne Bojopoma B MeTamiaXx. ATOMapHBI BOJOPOJ, €ro TONYYeHHWE W peaKIHOHHas CIOCOOHOCTH.
KoBanenTtHbie coenuuenus Bogopoaa. Monsl H" u H', ux B3aumoseiicTBrE ¢ BOJIOH. BonoponHast cBs3b, IPUUKUHBI
ee o0pa3oBaHUsI, CIIOCO0 OMUCAHUSI.

8. ITonoxxenue B nmepuonuyeckoii cucreme. Kuciopon B mpupoze. M3oTomsl kuciopona. BaneHTHbIE BO3MOXKHOCTH
aToMa M XapakTepHble crerneHu okucieHus. Momnekyna O». [lapamarnerusm kuciopona. Ilomydyenue kucimopona.
dusnveckre 1 XMMUYECKHUE CBOMCTBA TPOCTOrO BEIecTBa. AJUTOTpomnHst KHciiopoa, 030H. O30H B aTMocepe.

9. BsaumopelicTBue KHCIIOpOZa C BOJOPOAOM. MeXaHU3M peakmud Bomopoja C KuciopojgoM. CoenuHeHUus
KHCIIOPOJia C BOAOPOAOM, THIPOKCHII, BOJIA, IIEPOKCH] Boopona. Tepmudeckoe U (POTOXMMHUYECKOE Pas3lIOKEHIE
Bozbl. [lonyuenue u coiictBa nepokcuna Bonopoaa. H202 xak okucIuTenb U Kak BoccTaHoBUTENb. [IpuMeHeHue
MEepPOKCHIa BOJOPO/A.
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10. CocrosiHus kucnopona B ero coeauHeHusx. Okcuabl W uX kiaccupukanus. [lepokcuasl W MepoKCHIHAS
rpymmuposka. Moust 0%, 0%, Oz, Og.. CynepoKCuIbl, 030HU IbI, HX B3aUMOJIEHCTBHE C BOJIOM.

11. OOmas xapakTepuCTUKa MOATPYNNbI ranoreHoB. CTpoeHHe 3JeKTPOHHBIX 000NOYEK aTOMOB, MOTEHIIUAJBI
MOHM3AlMM, CPOACTBO K JJIEKTPOHY, DJIEKTPOOTPHULIATEIIBHOCTH aTOMOB M XapaKTEPHBIE CTENEHU OKUCIIECHUS.
[MpocTeie BemecTBa, XapakTepucTuku Moiekyn Hala.

12. CoenuHeHus ¢ BOIOPOAOM. DHEPTETHUECKHE XapPAKTEPUCTHKH, XapaKTep CBA3M U 3JIEKTPOHHOE CTPOCHHE
moneky1 HHal. Meroapl nomydeHus u gpusnyeckue CBOMCTBA rajloreéHOBOAOPOJ0B. KHUCIOTHBIC H OKUCIUTEIBHO-
BOCCTaHOBHUTEIBHBIC CBOWCTBA, PEaKIMOHHAsl CHOCOOHOCTh. ['amoreHuaHbIE MOHBI M UX COCTOSIHHE B BOJIHBIX
pacTBopax. ['anoreHuapl METaIoB.

13. Okcuabl 1 OKCOKMCTOTHL. OOIIas XapaKTepUCTHKa OKCHIOB: CTPOSHHE MOJIEKYI, XapakTep W SHEPTHUs CBSI3H.
TepmonnHamuueckne XapakTepucTHKH —oOpa3oBaHus. [lomydeHnme W XMMHUYECKHE CBOMCTBa  OKCHJIOB.
YcroiunBocTh OKCHAOB. OCOOCHHOCTH COCAMHEHUH (TOpa M ofa ¢ KUCIOpoIoM. Peakluu OKCHUIOB C BOIOM.
OKCOKHCITOTHI TaJIOTEHOB: CTPOEHHUE MOJIEKYJ, XMMUYECKHE CBOICTBA, METOJBI MoydeHus. TepMoarHaMuyecKas
HEYCTOHYMBOCTH OONBIIMHCTBA OKCOKHCIOT. OCOOEHHOCTH XJIOPHOW U HOJAHOM KHUCIIOT.

14. Coenunenus rajnoreHoB Apyr ¢ aApyroM. Murtepranorenuasl. @opmbl CyIIeCTBOBAHUS U CTPOECHHE MOJIEKYIL
TpexueHTpoBbIE AIEKTPOHHO-U30BITOYHBIE CBSI3M B MOJICKYJIAX HHTEPrajJoreHUJI0B. XHMHUYECKHE CBOMCTBA H
METO/BI NIOJIydeHus. B3anMonelcTeue ¢ BOAOM.

15. OxuCIUTENTbHO-BOCCTAHOBUTENBHBIE PEAKIMU TaJOr€HOB W WX COEOUHEHWH B BOAHBIX pacTBOpax.
BsaumopeiicTBue TpPOCTHIX BEUIECTB C BOJAOM, KHUCIBIMM W HIETOYHBIMH pacTBopaMu. OKHCIUTENHHO-
BOCCTAHOBUTEIILHBIE CBOMCTBA COEINMHEHUI.

16. OOmas xapaKkTEepUCTHKA MOJArPYIIIbI XalbKOreHoB. CTpOeHUE 3JIEKTPOHHBIX 000JIOYEK aTOMOB, HMOTEHIIHAJIBI
WOHM3AIMH, CPOJCTBO K JJIEKTPOHY. BajeHTHbIE BO3MOKHOCTH aTOMOB M XapaKTEpHBIE CTENEHW OKHCIICHUS.
[IpocTeie BemecTBa, MEMOYedHbIE CTPYKTYPHI, XapaKTEPUCTUKHA MOJIEKYT Xo.

17. CoenuHeHHsI C BOIOPOJOM. DHEPIETHUCCKHE XAPAKTEPUCTUKH, XapaKTep CBS3M M CTpoeHHe Monekya HoX.
Cynbdanpl. MeToap! momy4yeHHs] 1 OCHOBHBIE XWMHYECKHE CBOWCTBA XaJbKOT'€HOBOJOPOMOB. XalbKOT€HUIHbIE
WOHBI M KX COCTOSTHUE B BOAHBIX PACTBOpPax. XaJbKOTEHUIbI METAIIOB.

18. Oxcupl 1 OKCOKUCIIOTHI. O0Ias XapaKTepUCTHKA OKCUIOB: CTPOCHUE MOJIEKYJI, XapaKTep CBSI3U, SHEPreTHKa.
[Tonydyenne m xummdeckue cBoiictBa okcuaoB X0 m XOs. Kucmorer HoXOs m HoXOs: cTpoeHme MONEKyI,
XMMHYECKHE CBONCTBA, METOABI TToTydeHnst. OcOOEHHOCTH CeTEHOBOM M TeIUTypOBOi KUCIOT. OKCOKHUCIOTHI CEPHI:
MPHYMHBI ©X MHOT000pa3us, KiIaccuUKaIrs, CTPOCHUE U XUMHUYECKIE CBONCTBA.

19. I'anmorennpl. DoOpMbI CYIIIECTBOBAHUSA U CTPOCHHE MOJIEKYJI. MeToIbl MOIYUYCHUS U XUMHUECKHE CBOMCTBA.
YHuKanbHast ”HEPTHOCTHh SFs. B3arMoIelicTBIE TAIOTeHUIOB ¢ BOIOW. OKCOTaIoreHHIbI.

20. OKHUCITHUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIMMA XAJLKOTCHOB W HMX COCIMHEHWH B BOJHBIX pacTBOPAaX.
BzanmopeiicTBue TPOCTBIX BEHIECTB C BOJAOW, KHUCIBIMH W MIETOYHBIMH pacTBopaMu. OKHCIUTETHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA COCAUHEHUI.

21. OOmas xapakTepucTUKa TOATPYMIbl a3ora. CTPOCHHE JJICKTPOHHBIX OO0ONIOYEK AaTOMOB, ITOTEHIHAIIBI
WOHM3AINH, CPOACTBO K dyekTpoHy. lIpocteie BemecTBa, ammorponusi. OcobGenHoctn azora. OcoOeHHOCTH
tdochopa. Meronp! momydeHus, CBOHCTBA.

22. CoenmuHEHUs] C BOJOPOZOM. XapaKTep CBSI3U, SHEPreTHUECKHE XapaKTePUCTUKU M CTpoeHue Moiekyn XHa.
Comun amMmoums W ¢ochoHns. AMMHakaTel. AMUIB, UMHABL, HATpUABL. Pochumel. Coemuuenus XoHi, wux
CTpOEHME U CBOMCTBA. | HipokcuiIaMuH. A30TUCTOBOIOPOIHAS KUCIIOTA U a3UIbl.

23. O6mmas xapakTepucTuka, GopMBbl U CTpOoeHHe MONeKyIl. [ amorern et a3ora.

24. Oxcupapl W OKCOKHCHOTHI azora. OOmmias xapakTepucTHKa OKCHUIoB. DOpPMBI CYyIIECTBOBAaHHUS, CTPOCHUE H
JHEpPreThKa MOJeKyd. MeTonbl modydeHnust OKCHI0B a30Ta. OKCOKHCIOTHI a30Ta — a30THOBATHCTAsl, a30TUCTAs U
A30THAs KUCIIOTHI, IX CTPOSHHE, CBOMCTBA M METOABI MOMydeHUs, HUITPUTH U HUTPATHL. TepMUdeckoe pa3iokeHue
HUTpPATOB. BoccTaHOBIIEHNE HUTPATHOTO HOHA B PA3IMUHBIX Cpelax.

25. Oxkcunbl ocdopa u apyrux snementoB rpynnbl: X40s 1 X4O10, WX TONyUEHUS, CTPOSHHE W CBOWCTBA.
Ocobennoctu B3aumoneiictBusi P4Os u P4sO10 ¢ Bomoil. Oxcokucinorsl ¢ochopa u ero ananoros. CtpoeHue u
CBOICTBa KHUCIOT (ocdopa.

26. Tpu- um meHraramoreHunsl ¢Gochopa W ero aHajioroB. MeToApl IONYYEeHUS W XUMHUYECKHE CBOWCTBA.
Bzaumogeiictre rajgoreHu 108 ¢ okcunaMu. OKCOramoreHu Ibl.

27. Cynsduapt. Dopmbl 1 cTpoeHne Monekyd. [lomydenns u XuMu4eckue CBOHCTBA. THOKUCIIOTHI.

28. OOmias xapakTepuCTHKA DIIEMEHTOB MOATPYHIBI MBIIbIKa CKIOHHOCTH 3JIEMEHTOB MOATPYIIEI MBIIIBIKA K
00pa30BaHMI0 XUMHYECKOW CBs3W ¢ cepor llpupomHbie coemuHeHHs, CIOCOObI TonydeHus. Dusnyeckune u
XMMHYECKUE CBONCTBA MBIIIbSIKA, CyphbMbI ¥ BUCMYyTa BalleHTHBIE COCTOSIHUS MBIIIBSKA CYPbMbI, BACMYTA.

29. Baxneiimme coemuHenus Mblmbsika (I11) u (V), ©X OKCHIBI, MBINIBLIKOBasS M MBIIIBSIKOBUCTAs KUCIOTEHI,
apceHata u apceHuThl. Cynbdunmet u Trocomu Mbimbsaka (ll1) u (V). IlposBienue ampoTEepHBIX CBOWCTB
COCIMHEHUSMHU MbllIbsika CpaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX W KHUCJIOTHO-OCHOBHBIX CBOMCTB
coenuuenuii Moitbska (V) u (11).
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30. Coenunenus cypeMbl okeuanl (V) u (1), cypeMmsiHast v cypbMsSHUCTast KUCIOTHl. AHTUMOHATHL 1 aHTUMOHHUTBI.
ConocraBiieHHE OKHCIUTEbHO-BOCCTAHOBUTENBHBIX U KHCIOTHO-OCHOBHBIX cBOMCTB cypbMbI (V) 1 (111).

31. Coemunenusi Bucmyta (Il1) — okecun m ruapokcun, okcoconu, cyabdun. Coenunenuss Bucmyrta (V) —
BHUCMYTAThI, UX TIONTy4YEHHE U CBOWCTBA CUJIBHEHIINX OKUCIUTEIEH.

32. OOmiast xapaKTepUCTHKa TpyHnbl yriepona. OCOOEHHOCTH CTPOEHHs JIIEKTPOHHBIX O00O0IOYEK aTOMOB,
MOTEHIHMAaJIbl NOHU3AIUH, CPOJACTBO K 3JeKTpoHy. IIpocTbie BemiecTBa, ajoTpomnusi. Aimas, rpadur, KapOUHHBI,
¢dynnepensl. CoenuHenus rpadura.

33. Meran u yrieBogopozbl. Kapouasr meramios. Cepoyriepon U Apyrue COSAMHEHUS C CepOi.

34. Oxcuubl yriepojia, SHEPreTHKa, CTPOSHHWE MONIeKyl M cBoWcTBa. OKCOKHCHOTHI yriiepona. KapOoHaTsl
["anmoreHn bl ¥ OKCOTaNOTeHUABI YIIIepo/a.

35. CoenuHeHMs ¢ a30TOM: IIMaH, TUIMAH, CHHIJIbHAsL KHCIoTa. [{naHoBas U U30nuaHoBast KUCIOTHL. THolmaHoBas
KHCIIOTA.

36. CoenvHeHHs SJIEMEHTOB TOATPYIIBI KPEMHHS C BOJOPOIOM. XapakTep CBsI3HM, JHEPreTHKa U CTPOCHHE
moiniekyn XHa. MeToapl momydeHus u xumudeckue cpoiictpa. Cumnuael. KpeMHuiioprannueckue CoeIuHeHusI.

37. Okcuppl v ruapokconpou3Boanbie. OOIas xapaktepucTtrka okcunoB XO u XO,. Keapil u ero Moauduxaimm.
W3menenue coiictB okcunoB XO u XO2 B psiay Si - PD.

38. KpeMHueBbIe KHCIOTHI M CHIIMKAThl. OKCO- ¥ THAPOKCOMOHBI aHAJIOTOB KPEMHHSI.

39. Tamorenmmel. OOmias xapakTepucTuka, (GopMa H CTpoeHHME MOJIeKyd. Jlu- W TeTparajioreHuzibl, HX
YCTOWYMBOCTH, METOBI TTOJIYUCHUSI M XUMHUUECKUE CBOICTBA. B3anmmoseiicTBue ¢ Booit. OKCoraaoreHu b,

40. KommuekcHble coeauHeHus. ['ekcadTopkpemHueBas KHcIOTa. MoONEKyIspHbIE KOMIUIEKCHl (QJTyKThl)
terpadTopuia KpeMHus. ['aJoreHOKOMITJIEKChl KpEMHHUS U €T0 aHAJIOTOB.

41. OKHCIHTENHFHO-BOCCTAHOBUTENBHBIE PEaKIMd B pacTBopax. B3ammopeiicTBHE MPOCTHIX BEIIECTB C BOJIOM.
OKHUCIUTENFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COSIUHEHUI.

42. OOmias xapakTepuCTHKa NOArpymmbsl Oopa. CTpoeHHE 3JIEKTPOHHBIX OO0O0JIOYEK ATOMOB, IOTEHI[HAJIBI
WOHU3aINK, CPOJCTBO K 3nekTpoHy. Ilpocteie BemectBa. [lomydenue Oopa, ero Qusmueckue M XUMHUECKUE
cBoiicTBa. Mcronp3oBanne O0opa B SAEPHOIN TEXHUKE.

43. CoenuHenus Oopa ¢ MeTalJlaMH U HeMeTaliamMu, KapOua 6opa — KOHKYpeHT anmasa. Hurpuy 6opa.

44, CoenunaeHus ¢ BomopoaoM. bopan m mubopan. POpMBEI U CTPOSHUE MOJIEKYJ. TPEXIICHTPOBBIC DIEKTPOHHO-
nedUIIUTHEIE CBSI3W B MOJIEKyax 6opanoB. bopa3on — ananor 6eHzona.

45. Tamorenmmel. OOIIass XapaKTepHCTHKa, (OPMBI CYIIECTBOBAHUSA W CTpOCHHME MoJeKyl. Jlumepusaius
TPUTATIOTEHUI0B. MoOHOrajoreHuibl. MeTo/bl TOJyYeHUs] TaJOreHUJ0B, XapakTepHble cBoiicTBa. ['maponus
ranoreHuioB. Heopranuueckue monmumepsl Ha OCHOBE coelMHeHnH Oopa. TerpadropobopHas KHCIOTa, ee COIH.
46. Kucnopoausie coenunenus o6opa. Oxcun 6opa (111). BopHbie kucnoTel, ux conu. [lonydenue, ctpoeHue Oypsi,
ee runponus. [lepepaborka Oypel B OOPHYIO KHUCIIOTY.

Ilepeuenb 3K3aMeHAIMOHHBIX BOMPOCOB 10 XUHMHMH MeTAJLIIOB (2 ceMecTp)

1. OOmas xapakTepHCTHKa METAJJIOB, METaJUTMYeCKas CBs3b, CBOMCTBA METAJLIOB, MX INpuUMeHeHme. OOImme
MeToabl monydeHuss MmeramwioB. Ilomyuenwe, ¢usnmueckue M XuUMHUYeCKHe cBoiicTBa MerasioB. Ilomydenue
METaJJIOB BBICOKOH CTEIEHH YHCTOThl. XHUMHYECKass M 3IEKTPOXMMHUYECKas KOPPO3Msl MeTauioB. MeToabl
3aIUThl METAJJIOB OT KOPPO3HH.

2. OOmas xapakTepuCTHKa 3JI€MEHTOB IOAIPYIIBI IICIOYHBIX MeTauioB. VX momydeHue, (uszndeckue u
XxuMudeckue coiictBa. COeIMHEHNUS IIENOYHBIX METaIOB: OKCHIBI, IIEPOKCHIBI, HANANEPOKCUABI, 030HUABL. VX
MOJy4eHHe, CBOWCTBA, MPUMEHEHHE. | MAPOOKCHIBI ILIENOYHBIX METaJUIOB, MPOMBINUIEHHOE M JabopaTopHOe
MoJIy4eHue, IpuMeHeHHne 1 cBoiicTBa. CoJn IIEOYHBIX METAJJIOB U UX 3HaYCHHE B HAPOAHOM XO03SICTBE.

3. OOmias xapakTepuCTHKa 3JIEMEHTOB MoArpymnmbel Oeprnius. llomydenune m cBolicTBa OepwWUTAS W MarHUSL
Coenunenns Oepuiunsa u Maraus. [lomydenue, cBoiicTBa U IpUMEHEHNE.

4. O0uast XapakTEpPUCTHKA JIEMEHTOB MOATPYIIIbI METOYHO3EMEIbHBIX METAIIJIOB.

Ux nomydenue, ¢usmueckue M XuMHUeckhe cBoiicTBa. CoenMHEHHs KajbLUs: OKCHI, THAPOOKCHJ, COJH.
[IpumMeneHue coennHeHUs Kajablys, X ponb B npupone. CoennHenns crpoHuus u 6apus. [lomyuenue, cBoiicTa
U puMeHeHue. JKecTKocTb BOJbl M1 METOABI €€ YCTPaHEHUSI.

5. OOmas xapakTepUCTUKA 3JIEMEHTOB MNOArpymmnbl amoMuHus. llomydenue, ¢usndeckue M XUMHUYECKUE
CBOMCTBa aIIOMUHHUSI, IPUMEHEHUE.

6. O0wuIast xapaKkTepuCTHKa 3JIEMEHTOB NOArpymIibl rajwms. [lonyuenne, cBONCTBa U MPUMEHEHHE TaJUINs, UHINS,
TaJITHSL.

7. OOmast xapakTepUCTUKa AJIEMEHTOB MOATPYIIBI TUTaHA, MOJyYeHHE, CBOMCTBA M npuMeHeHne. CoennHeHus
tutana, uupkonus u raguus (111,1V). Ux nonydenue u coiictBa, npuMenenne. Gopmbl cyliecTBOBaHHsI HOHOB
TUTaHa B BOAHBIX pacTBOpax B KUCIION, HEUTpaJIbHOM U 1IeN0o4YHOl cpenax. IlepekncHble coeqMHEHUs TUTaHa.
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8. OOmas xapaktepucTuka moarpynmnsl repmanus. [lomyduenue repmanms. OnoBa, cBuHUA. KX cBoiicTBa u
npuMenenne. CoearHeHNs TepMaHusl, OJ0Ba, CBUHLIA: OKCHUIbI, THIPOKCHBI, TAIOTCHUABI, CYIb(UABI, THOCOH.
[Tonyuenue, cBOMCTBA U IPUMEHEHUE.

9. O0mas xapakTepHCTUKa SIIEMEHTOB MOArpynnbl BaHaaus. llomydeHne HMOOWS W TaHTana, UX CBOMCTBA W
npumenenne. Coenunenus Banaaus (1) u (111), ux nomyuenne u cpoiictsa. [lonmyuenne u CBOHCTBa cOeqMHEHUI
Banaaus (1V), @opmel cymectBoBanus HoHOB BaHaaus (1V) B BOAHBIX pacTBopax B pa3HBIX Cpeax.

10. Coenunenus Banaaus (Y), ux nonydenue, cBoictBa. ®opmbl cyniecTBOBaHUSI MOHOB BaHausl (Y) B BOAHBIX
pacTBopax.

11. OOmas xapaKTepUCTHKa 3JIEMEHTOB MOArpymmbl Xxpoma. [lomyueHwe W CBOicTBa XpoMa, MOIUOIEHA,
Bonb(pama. [IpocTeie 1 KoMIieKcHBIE coeuHenns xpoMa (1), ux momyyenue u cBoicTBa.

12.Coenunenus xpoma (111) mpocteie 1 komiekcHble. [loaydeHue u cBoiicTBa, MpUMEHEHHE.

13. Coenunenne xpoma (VI), ux monaydeHuwe, CBOWCTBA W INMPHUMEHEHHE: XpOMaThl M OMXpPOMAThl, OKCHUI U
nepeKucHble coenuHeHus. CoeanHeHusT MONMONeHa W BOJb(paMa: OKCHIBI, THIPOOKCHBI, COIH, CYJIb(UIBI,
BoNb(paMoBEIe OpoH3bI. [IpuMeHeHre U cBOMCTBA.

14. OObmmas xapakTeprcTHKa 3IIEMEHTOB MOJATPYIIBI MapraHiia, MOIydYeHne U CBOWCTBA MapraHIla, TeXHEUHUs U
pennst. Coenunenus mapranua (1), momydenue u cBoicTBa.

15. Coequnenus maprania (11, 1V), monyuenue u cBoiicTsa.

16. Coequnenus mapranna (V1), nonydenue u coiictBa. Coenunenus mapranua (VII), momydenue u cBoricTsa.
17. OO0mas XxapaKTepUCTHKA JIEMEHTOB ITOATPYIIIBI KeJe3a, UX MOoIydyeHne, CBOMCTBa U mpuMeHeHune. OKCHIIBI 1
THPOOKCHIBI JKelie3a, kobanbTa u Hukens (11, 111), ux nonyyenue u croiicTaa.

18. Ipocteie u koMIUTeKCHbIE coeauHenns sxenesa (11,111).

19. Coequnenns xenesza (V1) u (VIII), monydenne u cBoicTBa.

20. IlpocTeie M KOMIUTEKCHBIC coemuHeHUs kobOambra u Hukens (Il). Mx momydeHue, cTpoeHWE W CBOMCTBA.
Coenunenns kobanpta 1 HUKeNs (111), momydenne, CBONCTBA M MPHMEHEHHE.

21. OO6mas xapakTeprcThKa MIIATHHOBBIX METAJUIOB, UX MOJTy4YEHHE U CBOMCTBA, IPUMEHEHUE.

22. OOr11ast XapaKTepUCTHKA 3JIEMEHTOB MOArpyIbl Meau. [lonyuenune memu, cepedpa u 3o050Ta. VX cBoOMCTBA M
MpUMEHEHHE.

23. IIpocteie 1 KoMIuTekcHBIe coenuHenus meau (1,11), momydenne, cBoiicTBa 1 IpUMEHEHHE.

24. TIpocteie 1 KoMIuiekcHBIe coenuHenus cepedpa (I u 111). [Tomydenue, cBolicTBa M MpUMEHEHHE.

25. IIpocteie 1 KoMILTeKkcHBIE coenuHenus 3oi0ta (1,111), momydaenne, cBoiicTBa 1 IpUMEHEHHE.

26. O0rmas xapaKTepuCTHKa 3JIEMEHTOB TOATPYITHI ITHKA. X moydenune, cBoicTBa U mpuMeHenwne. [Ipocteie n
KOMITJIEKCHBIEC COSAMHEHMS NMHUHKA W KamMus. lomydenue, cBodictBa u mpumeHenue. CoemuHenus pryta (1) u
(11), nx momydenue, CBOUCTBA.

27. OOmiasi XapakTepHCTHKAa DIIEMEHTOB CEMEWCTBa JIAHTAHOWJIOB. [lonydeHWe W CBOWCTBA, TPUMCEHEHHE.
CoenuHeHNs IAaHTAHOUIOB, X CBoWCTBA. [lomyuenune u mpuMeHeHme

27. Ob1as xapakTeprCTHKa SIEMEHTOB ceMelicTBa akTHHOHI0B. [lomyduenne u cBOWiCcTBa, MPUMEHEHHE.

28. Teopuss crTpoeHHs KOMIUIGKCHBIX coenuHeHWN BepHepa. THIIBI KOMIUIGKCHBIX COCOUHEHHUH H WX
HOMEHKJaTypa. JIBOWHBIE CONHM, aMMHAKaThl, AlWAOKOMILUIEKCHI, aKBACOSAMHEHUS, KapOOHWIIBL, XeJaThl,
Kiactepbl. VX mpuMeHeHue.

29. OcCOOEHHOCTH CTPOEHMS KOMIUIEKCHBIX COETUHEHHI O- DIIEMEHTOB: MHOTOSAEPHBIE, KapOOHUIbLHBIE M
XellaTHBIE KOMITJIEKCHBIE cCoenHeHus. VX TprMeHeHue.

30. M3omepus KOMIUIEKCHBIX COCOUHEHUI: THpaTHasl, MOHU3AUUOHHAS, KOOPAUHALMOHHAS, OITUYECKasl, LIUC- U
TpaHc-uzoMepus. IPGEKTH TpaHC-BISHHUSL

31. CtpoeHre KOMILJIEKCHBIX COEIMHEHHUM 110 METOAY BaJICHTHBIX CBSI3EH.

32. CTpoeHHE KOMIUIEKCHBIX COEAMHEHHM C MO3UMUMU TEeOpuU KpHUcTajuimueckoro nons. Ee mpenmyluectBa u
HEIOCTATKH.

33. CtpoeHue KOMIUIEKCHBIX COEIWHEHHWH C MO3WIUH MeToJa MONEKYISIpHBIX opoOutaneid. llpemmymnectBa u
HegocTaTku Teopun meroaa MO.

Oo0pa3en 3K3aMEeHAIIMOHHOI0 OHMJIETA

MHWHOBPHAYKHN POCCHUU
®I'BOY BO «BALIKUPCKUM T'OCYJAPCTBEHHBIN YHUBEPCUTET»
PakynbTET XUMUYECKUI
Kadenpa Pusmueckoil XuMuM 1 XUMUYECKON 3KOJIOTUH

SK3AMEHALIMOHHBIN BUJIET Ne 1
no qucnuruimHe Heopranuueckas xumus 1 cemectp
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Hampasnenne/CnenunansHocts 04.05.01 dyHnamMeHTanbHas U TPUKIQIHAS XUMUS
[poduns/Tporpamma/Crnenuanuzanus ©X, ®Xanrn, AX, BMC, ObOX

1. 1. O6mas xapakTeprCTHKA MOATPYIIIBI CEPhI, CTPOCHHUE DIIEKTPOHHBIX 000JI0UYEK, MTOTCHIINAIB HOHU3AITUH U
cpoacTBo K aekTpony. Cepa. Ilonyuenue, crpoeHne, pU3MUECKHe U XUMHUCCKHE CBOMCTRA.

2. AMMHaK, THIPOOKCH aMMOHHS, COJIM aMMOHHUS M UX CBOMCTBA. AMMHAKATBl. AMH/IBI, HMHUBI, HUTPHUIBL.
Meroap! IONyYEHHsI, XUMHYECKHE CBONCTBA.

3. 3Bamaua

YTBepxkacHo Ha 3acenanuu kadeapsr 07.06.2019, mporokon Ne 11.
(mata)

3aBenyromuii kadeapoi Mycragpun A.T'.
(moamucek) (®.1.0.)

Kputepnu omenkm 3kx3aMena (B 0ajiax):
- 25-30 6anoB BBICTABISIETCS CTYACHTY, €CITU CTYJICHT Al MOJHBIE, pa3BepHYThIe OTBETH Ha BCE TEOPETUUECKUE
BONPOCH OMIieTa, MPOAEMOHCTPUPOBAN 3HAHHE (YHKIIMOHAIBHBIX BO3MOXKHOCTEH, TEPMUHOJIOTHMH, OCHOBHBIX
3JIEMEHTOB, YMEHHE NMPUMEHSTh TEOPETUYECKHNE 3HAHNUS TPU BBIMOTHEHUHN MpaKTHUecKuX 3amanuil. CtymeHT 6e3
3any11HeHI/II71 OTBETHUJI HAa BCC HOOIOJIHUTCIBHBIC BOIIPOCHI. HpaKTI/I‘-IeCKaSI qacCTb pa6OTBI BBIIIOJIHEHA ITOJITHOCTBIO
0e3 HETOYHOCTEH 1 OMHMO0K;
17-24 GannoB BBICTABIISIETCS CTYIEHTY, €CIH CTYACHT PACKPBUI B OCHOBHOM TEOPETHYECKHE BOMPOCHI, OJHAKO
JOMyHI€HbBI HETOYHOCTU B OHNPCACITICHUN OCHOBHBIX MOHSITHH. HpI/I OTBETC Ha JONOJHUTCIBHBIC BOIIPOCHI
JOMyIIeHbl  HeOONbIINEe HETOYHOCTH. llpyM  BBITOMHEHWHM MPAKTHYECKOM YacTH paboThl  JOMYIIEHBI
HECYIIeCTBCHHBIE ONTHOKH;
- 10-16 GamnoB BEICTAaBISIETCSA CTYICHTY, €CIM IIPH OTBETE HA TEOPETHYECKHE BOMPOCHI CTYJCHTOM JOMYIIEHO
HECKOJBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAaHWM OCHOBHBIX MOHATHH. JIorMKa ¥ TOJHOTA OTBETa CTPAJaroT
3aMETHBIMU HM3bSHaMH. 3aMETHBI NPOOENbl B 3HAaHUM OCHOBHBIX METOAOB. TeopeTuueckue BOIPOCHI B IIEIOM
U3JI0KEHBI JOCTaTOYHO, HO C MPOIlyCKaMH Matepuana. MIMerTcs NpuHIMIHAIbHbIE OIIMOKY B JIOTHKE IIOCTPOEHUS
oTBeTa Ha Bonpoc. CTyAEHT He pelniI 3aady Wi IIPU PElieHUH JOIyIIEHbI IpyOble OMMOKY;
- 1-10 Gay10B BBICTaBIISICTCS CTYAEHTY, €CIM OTBET HA TEOPETHUECKHUE BOIIPOCH CBUAETEILCTBYET O HEIOHUMAaHUU
U KpaiHe HEelOJHOM 3HAaHUM OCHOBHBIX NMOHATUI M MeToA0B. OOHApyKUBAETCSI OTCYTCTBUE HABBIKOB IPUMEHEHHUS
TEOPETUYECKUX 3HAHUM IMpPHU BBHINOJHEHUH MNPAKTUYECKUX 3anaHui. CTyAE€HT He CMOr OTBETUTh HHM HAa OAWH
JOIOJTHUTENIBHBIN BOIIPOC.

Onenxn n3 100-0a1mpHOM B YeThIpex OATUTBHYIO IPOM3BOIUTCS CIEAYIOIINM 00pa3oM:
- otiaHO — oT 80 1o 110 6amtoB (BKItouas 10 MOOMPHUTETHHBIX 0AJITOB);
- xoportio — ot 60 1o 79 6amios;
- YIOBJIETBOPUTEIBEHO — OT 45 10 59 Ganos;
- HEYIOBJIIETBOPUTEILHO — MeHee 45 6aioB.

Tembl KypcOBBIX padoT
no kypcy «Heopranmuyeckasi Xumus»

dToprIHBIE KOMITJIEKCHI TTEPEXOHBIX METAILIOB H UX MPUMEHEHUE.
Knarpatusie coeqnHeHus.

Kiacrepsr: momyueHue, CTpoeHre, CBOMCTBA U IPUMEHEHHE.
Heoprannueckue monmumepsl 1 UX 3HaAYEHHE.

CBoiicTBa HAHOMATEPHUAIIOB, UX O0COOBIE CBOICTBA U ITPUMEHEHHE .
CoBpeMeHHbIe UCTOYHUKH SHEPTHH U POJIb COSMHEHUI METAJUIOB B UX padore.
Hossle koMinexcHbie coequaenus menu (1) u ux npuMeHeHue.
KomruiekcHbIe coemnHeHns TUIATHHBIHA CITYK0e y YeoBeKa.
HoBple koMITIIEKCHBIE COSIMHEHUS cepedpa.

0. CoeauHeHus TeXHeNus, MOJy4eHre, CBOMCTBRA.

1. Merannbl 1 UX COEIUHEHUS B MPoLieccax KaTaau3a.

12. [IpuMeHeHuEe KOMIUIEKCHBIX COCIMHEHUN 3010Ta B MEJUIMHE.

RBR©O©ooNoOR~wWNE
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13. XyMH4YecKrue HCTOYHUKHU TOKA U TCPCIICKTUBLI UX UCITIOJIb30BaHU.

14. CoenuHeHus 30710Ta U cepedpa B XUMUH U MEITUITUHE.

15. [ony4enue u CBOMCTBa MOCTHKOBBIX KOMILJIEKCOB KOOAbTA, POIUS I UPUAMSL.

16. CoenuHeHHs JTaHTAHOUJIOB U MX KOMIUIEKCHBIX COCAMHEHUH B COBPEMEHHON MPOMBILTIEHHOCTH.
17. [ony4eHue cBEpXUUCTHIX MaTEPUAIOB B COBPEMEHHOI MPOMBIIITICHHOCTH.

18. KomrmuiekcHbie coemuaenust xpoma (+2).

19. Coenunenus xpoma (+3) B HayKe U TEXHHKE.

20. [NonmokcomonubaatHsie knactepsl. [loaydueHue, cTpoeHue U MpUMEHEHHE.

21. Hosbie cBepxTspkenbie amemMeHTh: [IpobiaeMbl modydeHus U W3yYeHHS CBOMCTB HOBBIX CBEPXTSDKENBIX
3JIEMEHTOB.

22. [Tonyuenue u cBOMCTBa HOBBIX KOMIUIEKCHBIX COCIMHEHUN HUKEIA.

23. KapOonuisl: cTpoeHue, noiaydeHue, IpuMeHeHHe.

24, Hossle MaTepualibl B HEOPraHUYECKON XUMUH.

25. KommnekcHbie coeIMHEHUSIKATIBIHS U MarHUsl, UX MOJIy4eHHE U POJib B OMOXUMHYECKHX MPOoIeccax.
26. MeTanmoKOMIUIEKChI, UX TOJTYyYEeHUE U CBOWCTBA..

27. Komrekcol jxene3a v UX polib B XUMHU ¥ OMOXUMUH.

28. IereporonrcoenMHeHUs M UX TPUMEHEHHE. .

29. [IpobnemMbl mepepabOTKH MapraHieBbIX PY/.

30. Heopranuyeckue coelMHEHUs] MPOTHB paKa.

31. Heopranuueckne npou3BoACTBa U MPOOJIEMBI SKOJIOTHH.

32. Oco0eHHOCTH CTPOEHHMSI U TIOBENISHHS U30ITOIMCOSTMHEHUI XpoMa 1 Bosib(hpama.

33. Bepuinuii u ero coeiuHEHUS.

34. Baxxuelinme coeITMHEHNsI «KPBIJIATHIX)» METAIIOB U MX POJIb B OCBOCHUH KOCMOCA.

35. CoenuHeHHs] OCMHSI, UX MOJyYEHHE U CBOWCTBA..

36. Banaauii u ero HoBbIE COEIMHEHMS.

37. HoBble KOMITIIEKCHI BaHAHSI.

38. Coenunenust HHoOHs U TaHTana. [lonmyuenue, cBoCTBa, TPUMEHEHHE.

39. [epoxcokoMILIeKCh MeTalIoB. [lonyueHrne U MpUMEHEHHE.

40. HuTporeHnnbHbIe KOMIUIEKCHI METAJIIOB U MPOOTIeMa CBSA3bIBAHUS a30Ta.

41. CoenuHEHMS MapraHiia B HEOOBIYHBIX CTEIICHSIX OKHCIICHUS.

42. depparthl, MOJyYEHUE U CBOKWCTBA.

43. Coenunaenus Menu, cepedpa u 3omota (1). [IpuMeHenue u moryIeHue.

44, CoenwHEHHS 0J10Ba M CBHHEIIA HA CITy)KOE JeloBeKa.

45. I'epManwmii 1 €r0 COCTUHEHNUS .

46. CoeMHEHUS TaJUTHS, HHIWS ¥ Tayuvst. VX monb3a u Bpen s denoBea.

47. Hcnonp3oBanne METAIJIOB U MX CIUIABOB B KOCMOCE.

48. Hanoyrnepon Ha ciyx0e denoBeka.

49. Porns HeopraHUYeckux COSTMHEHUH B MPOIeccax CHHTE3a HOBBIX OPTaHHMYECKUX BEIICCTB.
50. CoennHEeHNs KaJIbLMs B HAIIEH KU3HU.

Kpurtepuu oueHuBaHusi KYpcOBbIX padoT

[Monroroenennas u oopmiieHHas: B COOTBETCTBHH C TPeOOBAaHUSAMH paboTa (IIpe3eHTaIus, TOKIIA ) OIlEHUBACTCS
MIPENOJABATENEM I10 CIEAYIOIINUM KPUTEPHUSIM:

- YPOBEHb 3pYANPOBAHHOCTU aBTOPA IO U3YYEHHOM TeMe (3HaHHE aBTOPOM COCTOSHHSI H3y4aeMOon MpoOIeMaTHKH,
IUTHPOBaHKE UCTOYHHUKOB, B T.4. HITA);

- JIOTUYHOCTh MOAAYH MaTepuaia, IpaMOTHOCTh aBTOpa;

- COOTBETCTBHE PabOTHI BCEM CTaHAAPTHBHIM TPeOOBAaHUAM K O(hOpPMIICHHUIO;

- 3HaHUS ¥ YMEHUS Ha ypoBHE TpeOOBaHU cTaHIapTa JAaHHOW AMCIMIUIMHBL: 3HaHHE (PaKTHUYECKOT0 MaTepHala,
YCBOEHHWE OOIIMX TIOHATHH 1 UIei.

- 0 OayuIOB  BBICTABJISIETCS CTYAEHTY, €CIIM PabOTa HE COOTBETCTBYET KPUTEPHSIM;

- 3 Oaju1a BBICTABIISIETCS CTYIIEHTY, €CII paboTa YaCTUYHO COOTBETCTBYET KPUTEPUSIM;

- 4 Gayuta BBICTAaBIISICTCS CTYZIEHTY, €CIIM paboTa COOTBETCTBYET KPUTEPHSIM, HO OTCYTCTBYET JJOTUYHOCTh
U3IOKEHHs HH(OpMaLuH;

— 5 0ayI0B BBICTABIISICTCS CTYIEHTY, €CIIM padoTa MOTHOCThIO COOTBETCTBYET KPUTEPHUSIM.

4.3. PeliTHHI-ILIaH JUCIUTLIHHDI

Pelituar—mian AUCHUIUIMHBI NPCACTABJICH B IIPUJIOKCHHUN 2.
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5. YueOHO-MeTOoqUYEeCKOE U HH(POPMAIHOHHOE 0DecTedeHne TUCIINTITHHBI

5.1. IlepeyeHb OCHOBHOI 1 AONOJTHUTEIBHON y4eOHOH JTUTepaTyphl, HEOOXOANMOMH JJI5l OCBOCHUSI
JUCHUTLIMHBI

OcHoBHas JuTepaTrypa

1. Heopranuyeckast Xumusi. XUMHS 2JIEMEHTOB : yueOHuk : B 2 1. / MI'Y um. M. B. Jlomonocosa ; 1O. 1.
TperbsikoB [u ap.] .— M. : Akagemkrwnra, 2007 .— (Knaccuueckuii yHUBEPCUTETCKHI yICeOHUK) .— 2-¢

u3n., mepepadb. m  gom.— 537 ¢ o WL — c. 521 .— ISBN 978-5-211-05332-2.
http://ecatalog.bashlib.ru/cgi-bin/

2. Heopranuveckast xumust : B 3 T. : yueO. s crya. By3oB / non pen. 0. JI. TperbsikoBa .— M. :
Axanemusi, .— (Bricmee npodeccronansaoe obpazoanue) — 2007 .— 352 c. : mn .— ISBN 5-7695-

2532-0 http://ecatalog.bashlib.ru/cgi-bin/
3. COopHHK 337a4 U yIPaKHEHUH MO0 XUMUH : y4ed. mocooue mns cryaentoB / 3. E. Tonpbpaiix, E. 1.

MacinoB .— 6-e uzn. — M. ; Actpens : ACT, 2007 .— 383 c. : min. + 12 1. mpun. — (Beicmras mikona). —
c. 375 — ISBN 5-17-011684-5. http://ecatalog.bashlib.ru/cgi-bin/

Jlono/IHMTEIbHAS JTUTEPaTypa

1. OOmas u HeopraHWyeckas XUMHs: y9eOHHK it By30B / S. A. Vrait .— 3-e u3n., ucnp. — M. :
Bricmasg mkona, 2002 .— 527 c. : min. — ISBN 5-06-003751-7 . http://ecatalog.bashlib.ru/cgi-bin/

2. O6mas u Heopranmyeckas xumus : yaeOHuk / H. C. AxmeroB .— W31 BOCbMOE, CTEpEOTHII. —
Cankr-IlerepOypr : Jlawp, 2014 .— 743 c¢— c. 727 — c. 728 — ISBN 978-5-8114-1710-0.

http://ecatalog.bashlib.ru/cgi-bin/

3. OOmas ¥ HeopraHw4yeckass XHUMHUs B Bompocax : y4ed. mocobue mis By3oB / P. A. Jlumun, JI. 1O.
AmukOepona, I'. I1. JloruHoBa ; mox pen. P. A. Jluguna .— 2-e u3n., nepepad. u mon. — M. : JIpoda,
2004 .— 304 c. + 12 n. npwit. — (Beicmee oo6pazoBanue) .— Jlomym. M-Bom oOpazoBanus PD mis cryg.
BY30B, 00y4. mo crerr. "Xumusa".—c.301.—ISBN 5-7107-7411-1 http://ecatalog.bashlib.ru/cgi-bin/

4. 3aKOHOMEpPHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIUil [ DJIEKTPOHHBIN pecypc| : METOM. yKa3aHUs IO
obmel xumuu i cTyd. 1| kypca xuM. ¢akyiapreta. Y. 1. OCHOBBI XMMUYECKON TEPMOJMHAMHUKU M
tepmoxumuu / bamlVY; coct.: T. B. bepectosa, JI. I'. Ky3una, H. A. Amunesa, P. P. UnbscoBa .— VYa :
PUIL] bamI'V, 2014 .— DnektpoH. Bepcus mned. myosukanuu.— J{ocTyn Bo3MokeH depe3 DIICKTPOHHYIO
ounbmmoreky baml'yY.— <URL:https://elib.bashedu.ru/dl/local/ BEREST~1.PDF>.

5. 3aKOHOMEPHOCTH MPOTEKAHUS XMUMHYECKUX PEaKIHil [DIIEKTPOHHBIN pecypc| : METOM. YKa3aHUs IO
obmel xumuu g ctyd. 1 kypca xuM. akynprera. Y. 2. OCHOBBI XUMH4YeCKOW kuHeTHkH / baml'V;
coct.: T. B. bepecroBa, JI.I'. Ky3una, H. A. AmMuneBa, P. P. UnbsicoBa .— Ya : PULL baml'V, 2014 .—
DNEeKTpOH. Bepcus 1ney. nyoaukanuu.— JlocTyn BO3MOXeH uepe3 DIeKTpoHHYIo 6nbnuoteky baml'y .—
<URL:https://elib.bashedu.ru/dl/local/BEREST~1..PDF>.

6. PactBopbl. CriocoObl BRIpRKEHUS COCTaBa PaCTBOPOB [DJEKTPOHHBIA pecypc| : METOJ. yKa3aHUs IO
oOmieit xumuu A cTyIeHToB 1 kypca xumuueckoro ¢akynsrera / baml'y; coct.: T. B. bepecrosa, H. A.
Awmumnesa, JI. I'. Kysuna .— VYa : PUL baml'V, 2015 .— DnexTpoH. Bepcus mned. MyOnuKanuu .—
Hoctyn BO3MOXKEH yepes DJIEKTPOHHYIO Ooubnuoreky bawlVy —
<URL:https://elib.bashedu.ru/dl/local/Berestova_Amineva_Kuzina_sost_Rastvory mu_2015.pdf>.

7. PactBopbl anekTponutoB. ['maponu3 comieil [DneKTpoHHBINA pecypc] : METOoA. yKa3aHus Mo oOmieit
XMMUU 7151 CTyJIeHTOB | Kypca xumudeckoro gakynsrera / baml'V; coct.: H. A. Amunesa, JI. I'. Ky3uHa,
T. B. bepecroBa .— VYda : PUL| baml'y, 2016.— DnekrpoH. Bepcus ned. myomukanuu .— Jloctyn
BO3MOXEH qyepes ONEKTPOHHYIO O6ubnmoTexy bamly —
<URL:https://elib.bashedu.ru/dl/local/Amineva_Kuzina_Berestova_sost_Rastvory
elektrolitov_mu_2016.pdf>.

8. Peakuuu B pacTBOpax 3MeKTPOJUTOB. BoMOponHBIM MoKazatenb [DIEKTPOHHBIN pecypc] : METO..
yKa3aHus 1O o0uell XuMuu Ui cTyIeHToB | Kypca xumudeckoro ¢akynerera / baml'V; cocr.: JI. T.
Kysuna, T. B. bepecroBa, H. A. Amunesa, . E. Anexuna.— Yda : PUL[ baml'V, 2016 .— DnexTtpoH.
Bepcus med. mnyonukanmuu .— JlocTynm BO3MOXKEH uepe3 OJeKTpoHHYIo Oubnumoreky bamly.—
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?follow+4260+3159%5B1,12%5D+rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?follow+4260+3159%5B1,12%5D+rus
http://ecatalog.bashlib.ru/cgi-bin/
http://ecatalog.bashlib.ru/cgi-bin/
http://ecatalog.bashlib.ru/cgi-bin/
http://ecatalog.bashlib.ru/cgi-bin/
http://ecatalog.bashlib.ru/cgi-bin/
http://ecatalog.bashlib.ru/cgi-bin/
https://elib.bashedu.ru/dl/local/BEREST~1.PDF
https://elib.bashedu.ru/dl/local/BEREST~1..PDF
https://elib.bashedu.ru/dl/local/Berestova_Amineva_Kuzina_sost_Rastvory_mu_2015.pdf
https://elib.bashedu.ru/dl/local/Amineva_Kuzina_Berestova_sost_Rastvory%20elektrolitov_mu_2016.pdf
https://elib.bashedu.ru/dl/local/Amineva_Kuzina_Berestova_sost_Rastvory%20elektrolitov_mu_2016.pdf

<URL:https://elib.bashedu.ru/dl/local/Kuzina_Berestova_Amineva_Alehina__sost Reakcii v rastvorah
elektrolitov_mu_2016.pdf>.

9. 3aganus K KOJUIOKBHYMaM IO XMMHUH HEMETAJUIOB [DIIEKTPOHHBIN pecypc| : METOA. yKa3aHus JUis
crya. 1 kypca xum. ¢akynpreTa / Bamkupckuii rocyJapcTBeHHbIN yHUBEpcuTeT; cocT. H.A. AMuHeBa.—
Yoa : PULl baml'V, 2014 .— DnekTpoH. Bepcus med. myOmukanuu.— JlOCTym BO3MOXKEH dYepes
DNEeKTPOHHYIO OubIMOTEKY bamly.—
<URL:https://elib.bashedu.ru/dl/local/Amineva_Iljasova_sost_Kollokvium_himija
nemetallov_2014.pdf>.

10. 3aganus Ui TOATOTOBKY K KOJUIOKBUYMAaM MO XMMHH METaJUIOB [ DJIEKTPOHHBIN pecypc| : METOI.
yKa3aHus I CTyIeHToB 1 Kypca xummueckoro ¢akynsrera / baml'V; coct.: T. B. bepecroBa, H. A.
Awmmunesa, JI. I'. Kysuna.— VYo¢a : PULl baml'V, 2016 .— DnekTpoH. Bepcus med. MyOIMKanud.—
Hoctyn BO3MOKEH yepe3 DIIEKTPOHHYIO OoubIMOTEKY bamlVy —
<URL:https://elib.bashedu.ru/dl/local/Berestova_Amineva_Kuzina_sost_Zadanija po  kollokviumam
himii metallov_mu_2016.pdf>.

11. AmuneBa, H.A. Xumusi MetamoB [DJIEKTpOHHBIM pecypc| : J1abopaTOpHBI MPAKTUKYM IO
Hepranndeckoil xumuu / H.A. Amunesa, JI.I'. Ky3una, T.B. bepectoBa; bamkupckuii rocyaapcTBeHHBbII
yauBepcureT.— Yda : PULL baml'V, 2017.— Onektpon. Bepcus neu. nydoaukauuu.— J{octyn Bo3MokeH
yepe3 DnekrpoHHyto onbnmmoreky bamly .— <URL:https://elib.bashedu.ru/dl/local/Amineva i dr_Himija
metallov_pr_2017.pdf>.

5.2. [lepeuenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «HTepHeT» U
NnporpaMmmHoOro 06ecneqeﬂnﬂ, HCOﬁXOJII/IMbIX AJIF OCBOCHUSA NUCIHMUIIJIMHBbI, BRJIIOYas
npogeccuoHa bHbIe 0a3bl JaHHBIX U MH(GOPMALMOHHbIE CIIPABOYHbIE CHCTEMBbI

1. DnexTponnas oubauoreunas cucrema «9Ob baml 'V - https://elib.bashedu.ru/

2. DneKTpoHHAas OMOIMOTEYHAs CHCTEMa «Y HUBEPCUTETCKast OnbIroTeka ommainy - https://biblioclub.ru/
3. DiekTpoHHas OMOIMOTEUHAs CHCTEMa M3aTeabcTBa «Jlanpy - https://e.lanbook.com/

4. DnexTpoHHBIH Katanor bubmuorexku baml'V - http://www.bashlib.ru/catalogi/

5. VYuuBepcambHas bas3el ganHbix EastView (mocTynm K 9SJ€KTpOHHBIM HAy4dHBIM JKypHajgam) -
https://dlib.eastview.com/browse

6. Hayuynas snektpoHHas OmOmuoTeka - elibrary.ru (OCTynm K 3JEKTPOHHBIM HAyYHBIM >KypHAJIaM) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JloroBop Ne 104 ot 17.06.2013 r.
JIunien3un 6eccpovHbIC

8. Microsoft Office Standard 2013 Russian. loroBop Ne 114 ot 12.11.2014 r. Jlunien3uu 6eccpovnbie

9. Kaspersky Endpoint Security mis 6usneca - Crannaptabiii. JloroBop Ne31806820398 ot 17.09.2018 1.
Cpok aeiictBus nunensuu 1o 25.09.2019

10. Linux OpenSUSE 12.3 (x84 _64) GNU General Public License

11. Cucrema uentpanuzoBaHHoro tectupoBanus baml'y (Moodle). YuuBepcanabHas oO1iecTBeHHas
mneH3us GNU
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https://elib.bashedu.ru/dl/local/Kuzina_Berestova_Amineva_Alehina_%20sost_Reakcii%20v%20rastvorah%20elektrolitov_mu_2016.pdf
https://elib.bashedu.ru/dl/local/Kuzina_Berestova_Amineva_Alehina_%20sost_Reakcii%20v%20rastvorah%20elektrolitov_mu_2016.pdf
https://elib.bashedu.ru/dl/local/Amineva_Iljasova_sost_Kollokvium_himija%20nemetallov_2014.pdf
https://elib.bashedu.ru/dl/local/Amineva_Iljasova_sost_Kollokvium_himija%20nemetallov_2014.pdf
https://elib.bashedu.ru/dl/local/Berestova_Amineva_Kuzina_sost_Zadanija%20po%20kollokviumam%20himii%20metallov_mu_2016.pdf
https://elib.bashedu.ru/dl/local/Berestova_Amineva_Kuzina_sost_Zadanija%20po%20kollokviumam%20himii%20metallov_mu_2016.pdf
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=4160&TERM=%D0%90%D0%BC%D0%B8%D0%BD%D0%B5%D0%B2%D0%B0,%20%D0%9D.%D0%90.%5B1,1004,4,101%5D&LANG=rus
https://elib.bashedu.ru/dl/local/Amineva%20i%20dr_Himija%20metallov_pr_2017.pdf
https://elib.bashedu.ru/dl/local/Amineva%20i%20dr_Himija%20metallov_pr_2017.pdf
https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

6. MaTepI/laJILHO-TeXHI/I'leCKaﬂ 6333, H606XOHI/IMaH AJIs OCYHIECTBJICHUSA oﬁpasoBaTenbnoro nmpouecca mo JMCuuIJInHe

HaumeHnoBanue
CHeMHAJIbHBIX MOMeIeHH
M MIOMEIEeHUH 1J1s
CAMOCTOSITeIbHON padoThI

OCHAIIEHHOCTDH CNIENHAJIBHBIX OMEIEeHUH N MOMeEIeHUH IS
CaMOCTOSITEIbHON PadoThI

IlepeyeHb THIICH3HOHHOTO NPOrPAMMHOI0 00eCIIeYCHHS.
PexkBH3NTHI NOATBEPKAAIONIET0 JOKYMEHTA

yuyeOHast ayauTOpMsi I
NMPOBeJIeHUA 3aHATHI
JIEKIIHOHHOT0 THIIA:
ayautopusi Ne 405 (xopmyc

XUMHYECKOTO  (paKysIbTeTa),
aymuropust  Ne311 (kopmyc
XUMHYECKOTO  (paKysIbTeTa),

aymuropuss Ne 310 (kopmyc
XMMHUYECKOro  (haKkynbTera),
ayautopusi Ne 305 (xopmyc
XMMHUYECKOT0 (DaKysIbTeTa).

Aynutopus Ne 405
VYueOnast mebenb, ydeOHO-HAIISAHBIE IOCOOMS, JOCKa, MYIBTHMEANa-IPOEeKTOp
Mitsubishi XD3200U, skpa# ¢ anekrporpuBogom 300*¥400cm Spectra Classic
AynutopusaNe 311
VYueOHast meOenb, ydeOHO-HArsAHbIE TOCOOMs, Jocka, npoekTop Mitsubishi XD
600U, skpaH c anextponpuBogoM Projecta 183*240cm Matte white
Aynutopus Ne 310
VYueOHast MebOenb, yueOHO-HArIISAHBIE TOCOOMS, JOCKa, MYJIBTHMEIUa-IPOEKTOP
Mitsubishi EW230ST, skpan nactennsiii Classic Norma 244*183
Aynntopus Ne 305
VYueOHast MeOenb, yueOHO-HAIIIsAHBIE TMOCOOMS, JOCKa, MYIBTHMEIUa-IPOESKTOP
Mitsubishi EW230ST, skpan Hactennbiii Classic Norma 244%183

1. TlpaBa Ha mporpammbl A DOBM omepanmoHHas
cucTeMa Ui TeEpCcOHANbHOro Kommelotepa Win SL 8
Russian OLP NL  AcademicEdition  Legalization
GetGenuine.

2. IlpaBa na mnporpammbl s OBM oOHoOBieHue
OIEpaAIIMOHHON CHCTEMBI JIJIsl TIEPCOHAIBHOTO KOMITBIOTEpa
Windows Professional 8 Russian Upgrade OLP NL
Academic Edition. [oroop Nel04 or 17.06.2013 .
JlueH3uun O6eccpoyHbIe.

3. IMporpamma mist IBM Office Standard 2013 Russian
OLP NL AcademicEdition. /Torosop Nel14 ot 12.11.2014 1.
Jlunen3uun 6eccpoyHbIe.

4. TIlpaa Ha HUCMOJB30BaHHE  MPOrPAMMHOTO
obecneuennst Kaspersky Endpoint Security mist Ousneca -
CranpapTHBI, mpoaieHue moamuckd Ha | rox. [loroBop
Ne31806820398 ot 17.09.2018 1.

JladopaTopuu:  ayauTOpUS
Ne 401 (xopmyc XMMHYECKOTO
¢axynprera), ayautopusi No
421 (xopmyC XHMHYECKOTO
¢axynprera).

Aynutopus Ne 401
VYueOnast MeOenb, yueOHO-HATJSIIHBIE TOCOOMWS, JOCKa, OaHs BOJISHAs, BECHI
ananmutuueckue Leki B2104(100*0.001 1), Becet BK-600 na6oparopusie (600*0,01
T), CUCTeMHBIH 670K KommbroTepa Pentium 4 2.0A/GigaByte GA-8LD533/512Mb/4
0.0Gb/FDD/ATX. nuctussitop J19-4.

Aynutopust Ne 421
YuebHast mebenb, yaeOHO-HAMIIsAHBIE TT0co0us, Tocka, Beckl BK-600 naboparopHsie
(600*0,01r)

1. TIpaBa na mporpammsl ansi OBM oneparnmonHas
cucTeMa JUIs TepCOHANbHOro Kommbiotepa Win SL 8
Russian OLP NL  AcademicEdition  Legalization
GetGenuine.

2. IlpaBa mHa mporpammbel mis OBM oOHoBIEHHE
OIEPAIlMOHHON CHCTEMBI IS IEPCOHAIBHOIO KOMIBIOTEpa
Windows Professional 8 Russian Upgrade OLP NL
Academic Edition. JloroBop Nel04 or 17.06.2013 .
Jlnmen3un 6eccpoyHbIe.

3. IIporpamma st 9BM Office Standard 2013 Russian
OLP NL AcademicEdition. /ToroBop Nel14 ot 12.11.2014 1.
Jlnmen3un H6eccpoyHbIe.

4. Ilpaa Ha  HCHONB30BAaHHWE  IMPOTPAMMHOTO
obecrieuernst Kaspersky Endpoint Security mms Ousmeca -
CranpapTHBIA, TpomieHHe moamvckd Ha | rox. [loroBop
Ne31806820398 ot 17.09.2018 1.

y4eOHbIe ayAUTOPUH sl
KyPCOBOro
NPOEeKTUPOBAHUS
(BBINIOJIHEHHS] KYPCOBBIX

Aynurtopus Ne 307
VueGHas Mebenb, yuaeOHO-HATISAHbIE Toco0us, usmeputens OP-264/1 — 2 .,
KoMmmbOTep B coctaBe cucT.0mok BUSNBusiness,mornTop20"LG, kmaBmartypa,
MBIIb, MeNIaJIka MarHuTHas ¢ momorpeBom [19-61FOM, M®Y XEROX

1. TIpaBa Ha mporpammer mms OBM omneparnmoHHas
cucTeMa s TepCcOHaNBHOro KommbioTepa Win SL 8
Russian OLP NL  AcademicEdition  Legalization
GetGenuine.
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paoor): ayauropust Ne 307
(KopIyc XUMHYECKOT0
(axynprera), aymuropus Ne
408 (KopITyC XUMUYECKOTO
¢axynprera), aymuropus Ne
409 (kopITyCc XUMHUYECKOTO
(axynbrera), aynuropus Ne
414 (xopITyc XUMUYECKOTO
(axynbTera)

WorkCentrePE114e(umdp.xomup 1 4xon/mun-+na3.npuatep600*600dpi, 14ctp/mun),
monurop KK 15" BenQFP 51G<Silver-Black> (1024*768, LCD), npuntep HP
Laser Jet 1022 (A4, 1200dpi, 18 crp/mMun), npucnocodnenuerutpTIIP-M-4,
peructpatop OH-827, pH-merp pH-150MU croc.moBepkoi, CHCTEMHBIH OJIOK
kommbioTepa CeleronD2.26/256Mb/80Gb/3.5"/Kombo: 16/52/24/52/Kopyc STEP
300W

Aynurtopus Ne 408
VYuebHast Mmebenb, yueOHO-HarsAHbIe Tocobus, gocka, pH-merp pH-150MU (c roc.
MOBEpKoi), koiboHarpesatens ES-4110 mp-Bo Pocenss, M®Y CYOSERA na3epHsrii
FS-1030MP A4, Becet BCJI-200/1 1A, ceiid.

Aynutopus Ne 409
EMKkocTHast sdelika Ui aHanM3a CYCICH3WH W AMYIbCHH Ui pabOThI C
JIa3epHbIM  aHajmu3aTopoM  pasMmepoB  uactull  SALD-7101,  nazepHbiii

JdpaKkIMOHHBINA aHanu3aTop pasmepa actul SALD-7101, crabunnzarop Pecanra
ACH -1500/111 xBa (280*140*185 4,5 xr), cymiuika JabopaTopHas BaKyyMHas
CIIT-200.
Aynutopus Ne 414

VYuebnast wmebenb, konaykromerp OK-1O4, mepememnBaroniee ycTpOWCTBO
'12-6500 1.75.45.0060, cymmika naboparopHass Bakyymuas  CIIT-200,
yaptparepmoctar YTY-3 — 2mr., monurop 17" LG ezFlatron T710BH (0.2,
1280*1024-68'u, TCO"99).

2. IlpaBa mwa mporpammbel mis OBM oOHOBICHHE
OIEPAIIMOHHON CHCTEMBI JUISI TIEPCOHABHOTO KOMITBIOTEpa
Windows Professional 8 Russian Upgrade OLP NL
Academic Edition. loroBop Nel04 or 17.06.2013 .
JlumieH3un GeccpoyHbIe.

3. IMporpamma mist IBM Office Standard 2013 Russian
OLP NL AcademicEdition. [forosop Nel14 or 12.11.2014 1.
Jlunien3umn GeccpouHbIe.

4. Ilpaa Ha  HCHOJB30BaHHE IPOrPaMMHOIO
obecrieuennst Kaspersky Endpoint Security mms Ousneca -
CranjgapTHbIi, npoaneHue mnoanuckd Ha 1 roxa. Jloroop
Ne31806820398 ot 17.09.2018 1.

ydyeOHAass ayauTopusi JJs
NpoBeJeHUs TPyNMOBBIX H

UHANBHUIYATbHBIX
KOHCYJAbTAIMi,  y4eOHasi
ayIuToOpHsl UIsl TeKyLIero
KOHTPOJIS u
NPOMEKYTOYHOH

arrecTanuu: aymuropus Ne
405 (xopmyC XHMHYECKOTO
¢axynprera), ayauTOpHs
Ne311 (koprryc XHMHUYECKOTO
¢axynprera), ayautopusi No
310 (xopmyc XHMHUYECKOTo
¢dakynpTera), aymuropus Ne
305 (kopmyc XHMHYECKOTO
¢dakynpTera), aymuropus Ne
001 (xopmyc XHMHYECKOTo
(dakynpTera), aymuropus Ne
002 (xoprmyc XHMHUYECKOTO
¢dakympTera), aymuropus Ne
006 (xopIyc XHMHUYECKOTO
¢dakympTera), aymuropus Ne
007 (xopryc XHMHUYECKOTO

Aynutopus Ne 405
VYueOHast mebenb, yueOHO-HAIIISAHBIE TMOCOOUS, JOCKa, MYJIBTHMEAUA-IIPOCKTOP
Mitsubishi XD3200U, skpaHn ¢ anekrporpuBogoM 300*¥400cm Spectra Classic
AynutopusaNe 311
VYueOHast meOesb, ydeOHO-HArsAAHbIE TOCOOMs, Jocka, npoekTop Mitsubishi XD
600U, skpaH c aekrporpuBogom Projecta 183*240cm Matte white
Aynutopus Ne 310
VYuebHas Mebenb, ydeOHO-HArJIAAHBIE ITOCOOMSA, NOCKA, MYIbTHMEIHa-IIPOEKTOp
Mitsubishi EW230ST, skpan Hactennsiii Classic Norma 244*183
Aynurtopus Ne 305
VYuebHas Mebenb, ydeOHO-HAINIAAHBIE ITOCOOMSA, IIOCKa, MYJIBTHMEIHA-IIPOEKTOp
Mitsubishi EW230ST, skpan Hactennsiii Classic Norma 244*183
Aynutopust Ne 001
YuebHast Mebelh, yaeOHO-HATIISITHBIE TIOCOOHS, JOCKa
Aynutopust Ne 002
YuebHast Meberh, yaeOHO-HATIISITHBIE TIOCOOHS, JOCKa
Aynurtopus Ne 006
Y4ebHast Mebelh, yaeOHO-HATIISTHBIE TIOCOOHS, JOCKa
Aynurtopus Ne 007
Y4eOHast Meberh, yaeOHO-HATIISITHBIE TIOCOOHS, JOCKa
Aynurtopus Ne 008
Y4eOHast Meberh, yaeOHO-HATIISITHBIE TIOCOOHS, JOCKa

1. TlpaBa Ha mporpammbl aiss OBM omepammoHHas
cucTeMa JUis TeEpCOHANbHOro Kommbeiotepa Win SL 8
Russian OLP NL  AcademicEdition  Legalization
GetGenuine.

2. IlpaBa mHa mporpammbel s OBM oOHoBiIEHHE
OIEpPaIIMOHHON CHCTEMBbI JUIS TEPCOHAIBLHOIO KOMIIBIOTEpa
Windows Professional 8 Russian Upgrade OLP NL
Academic Edition. JloroBop Nel04 or 17.06.2013 .
JInuen3un 6eccpoyHbIe.

3. IIporpamma s 9BM Office Standard 2013 Russian
OLP NL AcademicEdition. Toroop Nel14 ot 12.11.2014 1.
JInuen3un 6eccpoyHbIe.

4. Ilpaa Ha  HUCHOJB30BAaHHE  MPOTPAMMHOTO
obecnieuennst Kaspersky Endpoint Security mist Ousneca -
CranpapTHBIA, mpomieHune moamuckd Ha | rox. [lorosop
Ne31806820398 ot 17.09.2018 .
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¢axynbrera), aymuropust Ne
008 (kopmyc XHMHUYECKOTO
¢axynpTera)

noMeIneHue s
CAMOCTOSITEIbHON PadoThI:
3aJ]l JIOCTyNa K 3JIEKTPOHHOU
nHpopmanmu  bubmmoreky,
YUTAJIbHBIN 3a1 Nel
(TmaBHBIN KopIyc),
YUTaJIbHBIA 3a7 No2 (koprmyc
¢usmara), 4YHWTAIBHBIA 3ai
Ned4  (kopnmyc  Ouodaka),
YUTAJIbHBIN 3a1 Ne5
(rymMaHUTapHBIN KOpIHyc),
YUTaJIbHBIA 3271 Ne6 (Koprmyc
WHCTHUTYTA paga),
YUTAJIbHBIN No7
(ryMaHUTapHBII KOPIYC),
ayautopusi Ne 418 (xopmyc
XHUMHYECKOro (haKysIpTeTa)

3aJ1

3an qoctyna K 31eKTpoHHOI nHpopmannu bubdnnorexkn
I[NIK (MOHOOIOK) — 8 INT., MOAKIIOYEHHBIX K ceTH VIHTepHeT, HeorpaHMYeHHBIN
JocTyt K 35ekTpoHHbIM B/ 1 DBC; KommyecTBO MOcaqogHbIX MecT — 8.
Yuranbpnsii 3a1 Nel
Hayuneiii u yueOHbIH GoHI, HaydHas nepuoauka, [IK (MoHOO70K) - 3 mr, Wi-Fi
JOCTYIl JjIsi MOOWIBHBIX YCTPOHMCTB, HeorpanmdyenHblii nocryn k OBC wu B/l
KOJIMYECTBO MOCAIOYHBIX MeCT — /0.
YuraabHbii 321 Ne2
Hayunslii 1 yueOHbIN QoHn, HayuHas nepuomuka, Wi-Fi moctyn mnst MOOMIBHBIX
YCTpOHCTB, HeorpanndeHHbIN noctyn kK ObC u BJI; konmnyecTBo mocagouHbIX MECT —
50.
YUuraabHbii 321 Ned
Hayunslii u yueOHbIN (oHI, HaAyYHAs] IEPUOAMKA, HEOrpaHW4YeHHbIH goctyn k OBC u
Bb/1; konuyecTBO mmocagodHbix Mect — 60.
YuraabHblii 3270 Ne5
Hayunblii u yueOHbIii Qonn, Haydnas mnepuoamka, [IK (monoOmok) - 3 T,
HeorpaHuyeHHbIH 0cTyn K OBC u BJl; komn4ecTBo MocagouHbIX MecT — 27.
YurtaabHblii 3271 Ne6
Hayunblii u yueOHbIii Qonn, Haydnas mnepuoamka, [IK (monoOmok) - 6 T,
HeorpannyeHHbli noctyn k 9bC u B/I; konmuuectBo nocanounsix mect — 30.
YuranbHblii 320 Ne7
Hayunblii u y4eOnblii ¢Gonx, HaydHas nepuoauka, [IK (MoHOOmOK) - 5 1T,
HeorpannyeHHbId noctyn k 9bC u B/I; konuuectBo nocanounbix Mect — 18.
Aynutopus Ne 418
VYueOHast MebOenb, GpakcummibHbIM ammapat Panasonic KX-FL423RUB — 2 ., 5H-
merp pH-150MU (c roc. moBepkoii), aBrorpanchopmarop TDGC2-0.5K(0,5kBT;
2A,220/0-250B),3604, 99p T.207/2-15, Bece "Ohaus" PA64C (65r, 0,1mr) c
noBepkoii, Beckl VIC-1500d1 (1500r. 100MI, Bremrn.kaiubpoBka) ACCULAB,
noHomep HM-160MU c moBepkoil, komiuiekc BoabTamiepomerpudeckuii CTA,
komnpiorep B komiumiekre DEPO  Neos 4601\lFO/monutop 20" Samsung
BX2035/knaB./mbliiib, KoMImbloTep nepcoHanbhbii Nel T.210-14/3, wmarnuTHas
Memranka Oe3 HarpeBa Tolopino — 2T, MarHWTHas MeIIalka C HAarpeBOM |
HaHOKepammd.moBepx hG-MAG HS, wmerp-pH pH-150MU (c roc.moBepkoii),
monutop 19" LG L1919S BF Black (LCD<TFT,8ms, 1280%1024,250K1/M.1
400:1,4:3 D-Sub), mepcoHanmbHbIi KoMIblOTEp B cocraBe c/0nok/Core J7-4770
(3.4)/H87/SYGA/HDD 500Gb, wmonutop JXK"20"Bemncl.knaBuar ypa+Mplis,
npuatep Canon i-SENSYS MF3010, pH-merp pH-150MU ¢ TOC.MMOBEPKOIA,
cucremusii Omok IIK (775), mkadp cymmmsnsii LOIP LF-25/350-GS1, (310X
310x310 MM O/BeHTWIIATOpA.HEPXK.CTANb LUPPOBOH KOHTPOJIEP), KOIHUYECTBO
nocaaoyHbix Mect — 10.

1. TIpaBa Ha mnporpammel mgis OBM onepanuoHHas
cucTeMa Ui TepcOHANbHOro Kommeiotepa Win SL 8
Russian OLP NL  AcademicEdition  Legalization
GetGenuine.

2. IlpaBa na mporpammbl s OBM oOHOBieHue
OIEpaIIMOHHON CHCTEMBI JUIS TIEPCOHAJIBLHOTO KOMITBIOTEpa
Windows Professional 8 Russian Upgrade OLP NL
Academic Edition. Horoop Nel04 or 17.06.2013 .
Jlunien3umn GeccpouHble.

3. IMporpamma mist IBM Office Standard 2013 Russian
OLP NL AcademicEdition. [forosop Nel14 or 12.11.2014 1.
Jlunien3umn GeccpouHble.

4. Ilpaa Ha  WCHOJB30BaHHE IPOrPaMMHOIO
obecneuennst Kaspersky Endpoint Security mist Ousneca -
CraHgapTHbIil, TpoaneHne moanuckd Ha 1 roa. JloroBop
Ne31806820398 ot 17.09.2018 1.
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noMeIeHue JJIsi XpaHeHHUs!
U NpoGIAKTHYIECKOTr0
o0ciay;kuBaHust  y4eOHOro
o0OpyI0BaHHUSA: ayIUTOPUS
No 416 (kopmyc XUMHYIECKOTO
(axynbTera)

Aynurtopus Ne 416

ATOMHO-abcopOIMOHHBIN criekTpodoTomerp Mozens AA-7000, dupmsr "Humanzy”,
Snonus, 6amnoH ¢ renmueM Mapku A — 2 mr, BeHTwisitop BEHTC 100 BKM/*1/,
ra3oBblil XxpoMmaro-Macc-ciekrpoMeTrp moaens GCMS-QP 2010PIUS, kommnerotep B
COCTaBe: CHCTEMHBI OJOK, MOHHWTOp, KJIaBHAaTypa, MbIllb, KOHIUIIMOHED
QUATTROCUMA QV/QN-F12WA, noyroyk Fujitsu LifebooK F530 Intel Core i3-
330M/4Gb/500Ghb/ DVD-RW/BT/15.6"/Wi n7HB+O0ffice, TIepPCOHATIBHBII
kommsioTep B komiuiekte HP AiO 20"CQ 100 eu (MoHOO10K), anekTporutiTka Irit IR-
8200,1500BT nuamerp koHpopku 185MMm.

1. TIpaBa Ha mporpammel ans OBM onepanmonHas
cucTeMa Ui TeEpCcOHANbHOro Kommeiotepa Win SL 8
Russian OLP NL  AcademicEdition  Legalization
GetGenuine.

2. IlpaBa mwa mporpammbel mis OBM oOHOBICHHE
OIEPAIIMOHHON CHCTEMBI JUIS TIEPCOHAIBLHOTO KOMITBIOTEpa
Windows Professional 8 Russian Upgrade OLP NL
Academic Edition. Horoop Nel04 or 17.06.2013 .
Jlunien3umn GeccpouHbIe.

3. Iporpamma mst IBM Office Standard 2013 Russian
OLP NL AcademicEdition. [forosop Nel14 or 12.11.2014 1.
JIunen3umn GeccpouHble.

4. Ilpaa Ha  HCHOJB30BaHHE  IPOrPaMMHOIO
obecrieuennss Kaspersky Endpoint Security mams Ousneca -
CranfgapTHblil, npoaneHue mnoanuckd Ha 1 roa. Joroop
Ne31806820398 ot 17.09.2018 1.
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[Tpunoxxenne Ne 1

MMHOBPHAVYKHN POCCHHN
OI'bOY BO « bBAIIKMUPCKUU TTOCYJAPCTBEHHBIN YHUBEPCUTET»
XUMUYECKUN ®AKYJIIBTET

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

muctuiuiiHbl Heopranmyeckasi XuMus
Ha 1,2 cemecTp
O4Hasi

(hopma obyueHus

Bua paéoThbl O0BLeM U CIHUTIIINHBI
O6mas TpyaoeMkocth auctiuiuiniel (3ET / yacos) 18/648
Y4eOHBIX YaCOB HA KOHTAKTHYIO pa0OTy C MpenoaBaTeaeM: 394,9
JIEKLIU U 86
MPAKTHYECKUX/ CEMUHAPCKHUX
J1a00PaTOPHBIX 304

Ipyrux (TpymIoBasi, THINBUAyalbHas KOHCYJIbTAIUS M HHbBIE BUIBI
y4eOHOH AeATENbHOCTH, TPEIyCMaTPUBAOIIKE pa00Ty 00yUaIOIIUXCS C

npernoaasareneM) (PKP) 4,9
Y4eOHBIX YaCOB HA CaMOCTOATENIbHYIO paboTy oOyuarontuxcs (CP) 120,5
Y4eOHBIX YaCOB Ha MOATOTOBKY K 3K3aMeHy/3aueTy/auddhepeHIInpOBaHHOMY

3auery (KonTposns) 132,6

®dopma(bl) KOHTPOJIS:
sK3ameH 1 cemecTp
JK3aMEH 2 CceMecTp

B ToMm uncie:
KypcoBasi paboTa 2 ceMecTp, KOHTaKTHBIX 4acOB — 2, 4aCOB Ha CAaMOCTOSTENIbHYIO paboTy — 15.
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CDOpMa HU3Yy4CHUA MATCPUAJIOB: JICKIINU,

OcHOBHAsI 1

dopma TeKyIero

MPAKTUYECKUE 3aHATHS, CCMUHAPCKHE 3aHATHS, JIOTIOJTHUTEITbHAS KOHTPOJIS YCIIEBAEMOCTH
Ne Tewa ¥ conepKaie JTabopaTopHbie paboThI, CAMOCTOSATENbHAS paboTa 1 UTepaTypa, % i a6 (KOJLTOKBHYMEI,
/Tt P TPYIOEMKOCTH (B yacax) peKoMeHayeMast FAHHA IO CAMOCTOATEILHON PAboTe CTYACHTOB KOHTpOJIbHBIE PA0OTHI,
CTyzeHTaM (HoMepa u3 KOMITBIOTE€PHBIE TECTHI U
CIIHCKA) T.I1.)
JIK I1P/CEM JIP CP
1 2 3 4 5 6 7 8 9
1. OCHOBHBIE 3aKOHBI U CJIEICTBUS 2 - - - [1,2], mom. [1-3] 1. Bemonauts Ne92-97,106-107, 115-117, 123- VY CTHBIN HHAUBUAYAIBHBIN
ATOMHO-MOJIEKYJISIPHOT'O Y4EHUS 125, 138-141, 201, 209-212, 222-225, 237-240, Onpoc, TECTUPOBAHUE,
249-250 [3]. 3aIKTa MPAKTHYECKOU
2. [ToarotoBuThes K 1abopaTopHOi paboTe. paboThI
2. 3aKOHOMEPHOCTH MpOTeKaHuA 4 - - - [1,2], mom. [1-5] 1. Bumonants Ne 317, 324-326, 332-337, 350, YcTHbIM HH}IHB?}IyS_J’[beIﬁ
XHMHUECKHX PEAKIIHi. 356, 362-367, 368-370 [3]. / TpYNIIOBO#t orpoc
TepMoﬂHHaMIfquKHH " 2. [ToaroroButhes K 1abopaTopHOii paboTe.
KHUHETUYCCKHUU aCIICKThI
3. XUMHUYECKOE paBHOBECHE. 2 - - - [1,2], mom. [1-3, 5] 1. Bemomauts Ne 317. 324-326. 332-337. 350 Y CTHBII HHIUBHIYaIIbHBIH
CMerieHue XUMHYECKOTO 356, 362-36’7, 368-376 3]. ' ' / TPYIIIOBOM OIPOC
PaBHOBCCHA 2. [ToaroroBuTkCs K 1a00paTOpHOM padore.
4, PactBopbl. 4 - 30 10 [1,2], mom. [1-3, 6-8] 1. Bemmonuuts Ne 383-388, 393-395, 400-405, Y CTHBII HHIMBHIYaIIbHBIH
410-415, 421-425, 431-433, 438-441, 442, 443, / TpyNIIOBO#i orpoc,
446, 447-452, 456-461, 465-470, 479-484, 497- 3alIKTa MPAKTHYECKON
503, 509-513, 516-518, 527, 523-532, 535-539, paboThI, KOHTPOJIbHAS
545-550, 553-554 [3]. pabora.
2. [ToaroroBuThCs K 1a00paTOpHON padore.
5. OBP. KosruecTBeHHast OI[CHKa 2 - 12 8 [1,2], mom. [1-3] Y CTHBII HHIUBHUIYABHBIH
OBP 1. Bemonuuts Ne 598-601, 606-610, 617-625, / TpYNIIOBO#i orpoc,
651-658 [3]. 3aIl|Ta MPAKTHIECKOM
2. lloxgroroButhbes k 1abopaTtopHoii padore. paboThI, KOHTPOJIbHAS
pabora.
6. DJIEKTPOHHOE CTPOCHUE aTOMA. 2 - - - [1,2], mom. [1-3] 1. Bemmonuuts Ne 261-264, 289-292, 298, 299 Y CTHBIN MHAUBHUYaTbHBIN
IMeproauueckuii 3aKOH [3]. / TPYIIIIOBO# OTPOC
7. XUMHUUECKas CBA3b. 2 - - - [1,2], mom. [1-3] Y CTHBIN WHANBUAYATEHBIN
Moexysipras 1. Bemonsurs Ne 303, 305, 313-316 [3]. / TpymmoBoii onpoc
KPHUCTAJTHYECKast CTPYKTypa
COEIUHEHUI
8. Bomopon niepexucs Bomopoaa 2 - 6 8 [1,2], mom. [1-3] 1. Bemonauts Ne777-789 [3]. YV CTHBIH MHANBHAYATbHBIH
2. [ToaroroButkCs K 1ab0paTopHOI padore. / TpynIoBoii ompoc,
TECTUPOBAHHKE, 3aI[UTa
30 MPAKTHYECKOH pabOThI




9. Kucnopon u ero coeaunenus 4 12 8 [1,2], mom. [1-3] 1. Bemomaute Ne1024, 1025,1030,1032,1037- Y CTHBINM HHAMBUYAJIbHBII
1038, 1040 [3]. / TPYIIIOBO#I ompoc,
2. [MogroroButkcs K mabopaTtopHOi padore. TECTUPOBAHUE, 3aIIUTa
MPaKTHYECKOU paboThL,
PyOesxnass KOHTpOIbLHAsA
padora Nel.
10. 4 12 8,5 [1,2], mom. [1-3, 9] 1. Bemomauts Ne1103,1105, 1108.1111, 1119, Y CTHBINM HHAUBUAYAJIBHBIN
lasorens! 1 UX coenuHEHUs 1122, Ne1124, 1125, 1130, 1131[3]. / TpyIIIOBO# Onpoc,
2. [ToaroroBuThCS K 1a00paTOpHOM padore. TECTUPOBAHKE, 3aIUTa
MPaKTHYECKOU paboThl,
KOJUIOKBHYM
11. | XanpKOreHsl U UX COCANHEHUS 6 12 8 [1,2], mom. [1-3, 9] 1. Bemonnute Ne1049-1054, 1056-1059, 1069- VY CTHBIN HHAUBUAYAIBHBIN
1071 [3]. / TpyIIIOBO¥ Onpoc,
2. [ToaroroBuTkCs K 1a00paTOpHOM padore. TECTUPOBAHHE, 3alUTa
MPaKTHYECKOU paboThl,
KOJUIOKBHYM
12. | A3or u ero coeMHeHUS 4 12 8 [1,2], mom. [1-3, 9] . Bumonsuts Ne955 — 978, 990, 992, 999-1000 VYcTHBIH I/IH&]I/IBI/I}]yaJ‘IbHHﬁ
3]. / TpyNIIOBOii orpoc, )
. 3aIKTa MPaKTHYECKOM
2. [ToarotoBuThes K 1abopaTopHOi paboTe.
paboThl, KOJUIOKBHYM
13. ®ochop u ero coenuHeHUs 4 12 8 [1,2], mom. [1-3, 9] 1. Bemonaute  Ne 992-1004 [3]. Y CTHBII HHIUBHIYaIIbHBIH
2. [ToaroroButkCs K 1ab0paTOpHOU padore. / TpyNIIOBOIi orpoc,
3aLIUTa IPAKTUYECKOM
paboThl, KOJIUIOKBHYM
14. MBbIIBSIK, CypbMa, BHCMYT H HX 4 6 8 [1,2], mom. [1-3] 1. Bemonuuts Ne 1005-1016 [3]. Y CTHBII HHIUBHIYIIbHBIH
COC/IMHEHUS 2. [ToaroroBuThCs K J1a00paTOpHOM padore. / TpyNIoBoii orpoc,
3aLIUTa IPAKTUYECKOM
paboThI
15. VYriaepon u ero coeAMHEHUs 4 12 8 [1,2], mom. [1-3, 9] 1. Bemmonauts Ne 903-925 [3]. Y CTHBII HHIUBHIYATBHBIH
2. [ToarotoBuThCsS K 1a00paTOpHOM padore. / TpyNIIOBOi#i orpoc,
3allXTa IPAKTHYECKOU
paboThl, KOJIUIOKBHYM
16. KpeMHuii 1 ero coeuHeHust 2 6 8 [1,2], mom. [1-3] 1. Bemonauts Ne 926-932 [3]. Y CTHBIN MHAUBUYATbHBIN
2. lloxgroroButhbes k 1abopaTtopHOit paboTe. / TpyNIIOBO#i orpoc,
3alllUTa IPAKTHYECKOU
paboThI
17. Bop u ero coenuueHust 2 12 8 [1,2], mom. [1-3] 1. Bemonauts Ne867-876 [3]. VCTHBIH MHANBHAYATbHBIH
2. [MoxgroroButhbes k mabopaTtopHOit paboTe. / TpyIIoBO# onpoc,
3allUTa MIPAaKTHYECKOU
paboTet
PyGe:xnasi KOHTpPOJIbHAS
paGora Ne2.
Bceero 54 144 98,5

®KP 1,7 + koHTpOIH 61,8
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| Bcero uacos mo | cemectpy:

| 360 u.

(DopMa H3Yy4CHUS MATCPUAJIOB: JICKIINU,

OcHOBHAsI 1

NPAKTUYECKUE 3aHATUS, CEMUHAPCKUE 3AHSTHS, AOTIOTHATENBHASA Popma TeKyIero KOHTPOIs
Ne Tema u copepkanue 11abopaTopHEIe PabOTHI, CAMOCTOSTENbHAs paboTa [HTepaTypa, 3aaHus 110 CaMOCTOSTENBHOM paboTe CTyIeHTOB YCTICBACMOCTH (KOJLIOKBUYMBI,
n/n W TPY/I0EMKOCTS (B acax) peKoMeHIyeMast KOHTPOJIBHBIEC pa0OThI, KOMITBIOTEPHBIC
CTyZIeHTaM (HoMepa TECTHI H T.IL.)
JIK [TIP/CEM JIP CP W3 CIIHCKa)
1 2 3 4 5 6 7 8 9
1. | Ulenounsle n 4 - 12 2 [1,2], mom. [1-3,11] 1. Bomosnuuts Ne 776-806, 829, 837-846 [3]. Y CTHBINM HHIUBUAYAIBHBIN OIIPOC, §
HIEIOYHO3EMENbHBIC METAILTBI . TECTHPOBAHME, 3aIIUTa MPAKTUIECKOH
2. [MoaroroButkes k 1abopaTopHOii padore. pabors!
2. | bepwuuii, aTFOMUHUA U UX 2 - 12 1 [1,2], mom. [1-3,11] | 1. Bemoauute Ne 830-836, ¢.302 Ne 866, 877 -
COEIIMHEHU 887[3]. Y CTHBII HHIMBUIYAIBHBIH / TPYIIIIOBOM
2. IlomroroBuThes K 1abopaTopHOi paboTe. OMPOC, 3allIUTa MPAKTUIECKON paboThI,
3. | 'epmanuii, 0n10BO, CBHHEI U UX 2 - 12 1 [1,2], mom. [1-3,11] | 1. Bemomuuts Ne 935-941 [3]. Y CTHBII HHIMBHIYAIBHBIH / TPYIIIOBOM
COEIMHEHUS 2. [ToarotoBuThCs K J1a00paTOpHOM padore. OIIPOC, 3aIIUTa MPAKTUIECKOH padoTHI,
4. | DneMeHThl MOATPYNIbI THTAHA U | 2 - 12 1 [1,2], mom. [1-3,11] | 1. Bemomuuts Ne 947-954 [3]. Y CTHBII HHIMBHUIYAIIBHBIH / TPYIIIOBOM
UX COEJIMHEHUS 2. [ToarotoBuThCS K 1a00paTOpHOM padore. OIpOC, 3aIIUTa IPaKTUIECKOI paboThI,
5 DJIeMeHTBI TIOATPYIIbLI BaHAUS U | 2 - 12 1 1. Bomossns Ne 1017-1023 [3]. VY CTHBII HHIUBHIYIIbHBII / fpyl‘[l‘[OBOﬁ
HX COEIMHEHMS [1,2], nom. [1-3,10- . OIpOC, 3aIIUTa IPAKTUYECKOI paboThl,
2. [ToarotroBuThCS K 1a00paTOpHOM padore.
11] KOJUIOKBHYM
6 Xpom, monubzeH, Bonbppam u ux | 4 - 18 2 [1,2], mom. [1-3,10- | 1. Bemomaute Ne 1089-1102 [3]. Y CTHBII HHIUBUIYIILHBIH / TPYIIIOBOM
COCIMHEHUS 11] 2. [ToarotroBuThCS K 1a00paTOpHOM padore. OTIPOC, 3aIIUTa MPAKTUIECKON paboThI
Py0Oe:xHasi KOHTpoJbHasi paGora Ne3.
7 Mapranel, TeXHELHi, peHui U ux | 2 12 2 [1,2], mom. [1-3,10- 1. Bemonauts Ne 1136-1148 [3]. Y CTHBII HHIUBUIYAIILHBIH / TPYIIIOBOM
COEIMHEHUS 11] 2. [ToarotoButhCs K 1ab0paTOpHOU padore. OIIPOC, 3aIIUTa MPAKTUIECKOH pabOTHI,
KOJJIOKBHYM
8 KoMmrIutekcHbIe COeTUHEHIUS 2 12 2 [1,2], mom. [1-3,11] | 1. Bemomuuts Ne 689-699 ( HeuetHsie ), 700, 704, | YCTHBIM MHANBUAYATbHBIN / TPYIIIIOBOM
MEPEXOTHBIX METAIIIIOB 706 -709, 732 [3]. OIPOC, 3aIll|Ta MPAKTUIECKON paboThI,
2. [ToaroroBuThCs K 1a00paTOpHOM padore.
9 JKeneso, K0OAIBT, HUKEIb U MX 2 12 2 [1,2], mom. [1-3,10- | 1. Bemoanute Ne 1149 -1167 [3]. Y CTHBIN MHANBUYATBHBIHN / TPYIITIOBOM
COCIMTHEHUS 11] 2. ITonroToBuThCS K 1abOpaTOpHOIL padore. OIIPOC, 3aIIUTa MMPAKTUIECKOH PabOTHI,
KOJUIOKBHYM
10 | Memp, cepedpo, 300TO U UX 2 12 1 [1,2], mom. [1-3,10- | 1. Bemonaute Ne809 -828 [3]. VCTHBIH MHANBUAYATBHBIN / TPYIIIOBOM
COCIMTHEHUS 11] 2. [TonroToBuThCS K 1a6OpaTOpHOIL padore. OIIPOC, 3aIIUTa MMPAKTUIECKOH PabOTHI,
KOJUIOKBHYM
11 TI1aTHHOMABI U UX COSAUHECHUS 2 14 2 [1,2], mom. [1-3,11] 1. Bomonauts Ne 1168- 1179 [3]. Y CTHBIN MHANBUYATBHBIHN / TPYIITIOBOM
2. [TonroToBuTHCS K Ma6OpaTOPHOIL padore. OIIPOC, 3aIIUTa MIPAKTUIECKOH PabOTHI,
TBOPYECKOE 3aJaHHe
12 | DneMeHThI MOATPYIIIBI IMHKA U 2 18 2 [1,2], mom. [1-3,11] | 1. Bemomaute Ne 847-865 [3]. Y CTHBIN MHANBUYATBHBIN / TPYIITIOBOM
WX COCTMHEHUS 2. [TonroToBuTHCS K TabOpaTOpHOIL padore. OIIPOC, 3aIIUTA PAKTUIECKOH PabOTHI
PyGe:xHasi KoHTposbHasi padora Ned.
13 | PenkosemenbHbIE 3IEMEHTH M UX | 2 12 1 [1,2], mom. [)-3] 1. Bemonauts Ne 894-898 [3]. Y CTHBIN MHAMBHUTYaJIbHBIHN / TPYIITIIOBOM




COEIMHEHUS 2. [logroroButkcs K 1ab0paTopHOii padore. OIIpOC, 3aIIMTa IPAKTUIECKOH paboThl,
14 | AKTHHOWIBI U MX COCTUHCHUS 2 14 2 [1,2], mom. [1-3] 1. Bemonauts Ne 899- 902 [3]. Y CTHBIN HHAWBUAAYANBHBIN / TPYIIIOBOM
2. [lonroToBUTHCS K TaOOpATOPHOI pabdore. OIPOC, 3aIIUTA MPAKTUICCKON PadOThI
Kypcoas pabora [1,2], mom. [1-3,11]. | KypcoBas paboTa COCTOHMT U3 BBEICHHS,
[epnonnaeckue JUTEpaTypHOro 0030pa, 00CYKIE€HHs Pe3YIbTaTOB.
OTEUECTBEHHBIE 1 OCHOBHas LIeJib: HAYYUThCS PadOTaTh C HAYYHOH
3apyOexxHbIe JIUTEPaTypOH, a TaKkKe yMEHUIO HAXOIUTh U
Hay4YHbIe W3[aHUsl. | aHAJIM3MPOBATh HAYYHBIE CTATHH.
Bcero: 32 160 22
OKP 3,2 + xontpons 70,8
| Bcero uacos no |l cemectpy: | 288 u.




PelTHHI — IJIaH JUCUHUILTHHBI

Heopranuueckas XUMHS

[Mpunoxenue .2

Hanpasnenue/crenuansiocts  04.03.01 «Xumus»

Kypc 1 ,cemectp 1
Buabpr  yueOHo#li  nesitenbHocTH | bann 3a Yucno bamnsr
CTYEeHTOB KOHKpPETHOE 3a1aHuii 34 | MuHUMaNbHBIA | MakcUMaIbHBIN
3a/1laHue ceMecTp
Moayas 1
Tekyuuii KOHTPOJIb
1. AynutopHas pabora 1 7 0 7
2. TecToBBIN KOHTPOIb 3 1 0 3
3.Komnokeuym 5 2 0 10
Py0e:xxHbIii KOHTPOJIb
1. [lucpMeHHasg KOHTpoJbHAs paboTa 15 1 0 15
Moayas 2
Tekyuuii KOHTPOJIb
1. AyautopHas paboTa 1 5 0 5
2. Komokeuym 5 3 0 15
3. ..
Py0e:xHblii KOHTPOJIb
1. [lucpmMeHHasg KOHTpOJbHAs paboTa 15 1 0 15
IMoompuTebHbIe AT
1. Ctyznenueckas oluMIIAaIa 5 1 0 5
2. Tecr 5 1 0 5
IMocenaeMocThb (071161 BBIYUTAIOTCS U3 00111ell CYMMbl HAOpPaHHBIX 0aJ110B)
1. TlocemnieHue TEKIIMOHHBIX 0 -6
3aHATUI
2. TlocereHne mpaKTHIESCKUX 0 -10
(ceMHHAPCKUX,
J1a00PATOPHBIX 3AHITHIA)
HNToroBblii KOHTPOJIb
1. 3ager (mud dhepeHITIPOBAHHBII
3a4er)
2. Dx3ameH 30 1 0 30




PeddTHHT — JIAH JMCHUILTHHBI

Heopranunueckast XuMus
Hanpasnenue/crienuanbHocTh 04.03.01 «Xumus»

Kypc 1 ,cemectp 2
Buablt  yueOHo#li  ngesitenbHOcTH | bann 3a Yucno bamnsr
CTY€HTOB KOHKpPETHOE 3alaHui 32 | MuHUMAaNBHBI | MakcUMalbHBIA
3a/laHue ceMecTp
Moayas 1
Tekyuuii KOHTPOJIb
1. AynutopHas paboTa 1 4 0 4
2. TecToBBIN KOHTPOJIb 3 2 0 6
3. KomnokBuym 5 2 0 10
Py0e:xHblii KOHTPOJIb
1. [lucbMeHHast KOHTPOJIbHAsI paboTa 15 1 0 15
Moayas 2

Tekyuuii KOHTPOJIb

[
ol
o
ol

1. AyautopHas paboTa

2. KonnokBuym 4 3 0 12
3. TBopueckoe 3a1aHue (JOKIIANT) 3 1 0 3
Py0e:xxHblIii KOHTPOJIB
1. [lucpmMeHHasg KOHTpoOJbHAs paboTa 15 1 0 15
IoompuTebHbIe AT
1. Ctyznenueckas OJuMITHaIa 5 1 0 5
2. Tecr 5 1 0 5
IocemaemMocTh (01161 BBIYMTAIOTCS U3 0011eii cyMMbI HAOPaAHHBIX 0AJ1T0B)
1. TlocemnieHue TEKIIMOHHBIX 0 -6
3aHSATUN
2. TlocereHne MpaKTHIECKUX 0 -10
(cemMuHAPCKUX,

J1a00PATOPHBIX 3AHITHIH )

HNToroBblii KOHTPOJIb

1. 3ager (mud dhepeHITIPOBAHHBII
3a4er)

2. DK3ameH 30 1 0 30
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