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[Iporpamma cocrtaBieHa B cooTBeTcTBUU ¢ DenepanbHbIM TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM
craggaproM 1o Hanpaeienuio 44.03.05 Ilegarormdeckoe oOpaszoBanue (¢ aByMs mpodrsiMu
MOATOTOBKM), YTBEPKJIEHHBIM MPpUKa3oM MuHHcTepcTBa 00pazoBanusi U Hayku Poccuiickoit deaepanuu
oT «22» depans 2018 r. N 125 (3apeructpupoBan MunuctepcTBoM toctuuuu Poccuiickoit denepanmu
15 mapra 2018 r., peructpannonssiii Ne 50358), ¢ u3MeHeHUs MU, BHECEHHBIMHU ITpHUKa30M MuHHCTEpCTBA
HAyKH U BBICIIETO 00pa3zoBaHus poccuiickoir @eneparuu ot 8 depans 2021 r. Ne 83 (3aperucrpupoBan
MunuctepctBoMm toctuiiuu Poccutickoir @eneparuu 12 mapra 2021 r., peructpaunonnbsii Ne 62739),
y4eOHBIM TUTAHOM TOATOTOBKM OakanaBpa no HampasiieHuro 44.03.05 Ilegarormveckoe obpazoBaHue (¢
IBYMS IPOPUIISIMU TTOATOTOBKH) npogunu Xumusi, bruonorus, yrBepkaeHHbIM Y4ueHbIM coBeToM OI'BOY
BO «COI'Y» (mpotokoia Ne 11 ot «30» anpenst 2021 1.)

CocraButens: Kybanosa JI.M., noueHT kadenps! 001meil 1 HEOPraHNUECKOW XUMUH.

PaGouas nporpamma o6Cy»x ena Ha 3aceadnu Kadeapst 001 # HEOPraHUUecKoM XHMUA
(mpotokoa Ne 8/20-21 ot «18» mapra 2021 r.)
3as. kadenpoii / Cumeonuan .11

Onobpena coBetoM axynpreTa XUMUM, GHONOTHH ¥ GHOTEXHOJIOIHH
(mpotokou Ne 8/20-21 ot «25» mapra 2021 r.)
[Ipencenarens coBera hpakynsteTa G e ¢ Araesa O.A.

Padouwas npocpamma Oucyuniunsl npUUAMA 6 COCHidge OCHOBHON APodeccuona.ibioi
00pazoeamenvioil npoXpammot pewieniies yuenoro cosema lIpomoroa Ne 11 om 29.04.2021,

Ymeeprcoena npurazom pexmopa Ne 106 om 30.04.2021.




1. Crpykrypa u 0011asi TPYA0EMKOCTb AN CHUIIIUHbI
OO0mias TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX eIUHHUII (252 akaJleMUYeCKHX Jaca)

Ounas dhopma oOydeHUs 3aounas popma oOydeHUs
Kypce 1 -
Cemectp 2 -
Jlexmun 34 -
[IpakTnueckue (ceMuHapckue) 3ausaTust | 34 -
JlaboparopHsie 3aHATHS 68 -
Koncyapranun - -
WToro aynuTOpHBIX 3aHITHH 136 -
CamocTosiTenpHast paboTa 80 -
Kypcosas pabora - -
dopma KOHTPOJIS Dx3ameH (2 ceMecTp) -
OKk3aMeH 36 -
3auer - -
OO6mIee KOTUIECTBO YacoB 252 (7 3.e.) -

Ounas hopma oOydeHUs 3aounas popma oOydeHUs
Kypce 1

O6111a$1 TPYAOCMKOCTE JUCHUIIJIMHBI B 3aUCTHBIX CAWHHUIAX COCTABJIACT 7, B aKaICMUYCCKHUX Yacax —
252.

2. Ilean ocBoeHHMS TUCHUTIIHHBI

Hensstmu  ocBoeHuss  nucuuiuimHbl — «Heopranumdeckass ~ XUMHsS» B COOTBETCTBHM  C
npodecCHOHATBLHBIMU CTaHIapTaMU:

01.001 IIpodeccuonanpubiii crangapt «llemaror (memaroruueckas HAesITEIBHOCTH B cdepe
JOUIKOJIBHOTO, HA4aIbHOT0 OOIIEr0, OCHOBHOTO OOILEro, CpeHero odiero oopa3zoBaHus) (BOCIUTATENb,
yUWUTEIb) YTBEP)KIEHHBIH MpuKazoM MuHHCTEpCTBA TpyAa U COLMAIbHON 3amuThl Poccuiickoit
@eneparuu ot 18 Hos0ps 2013 r. N 544H (3apeructpupoBan MuHHCTEpcTBOM tocTUIMKM Poccuiickoit
®enepanun 06 nexadbps 2013 r., peructparmonnsiii N 30550);

01.003 «IIemaror IONOJHUTENBHOIO OOpa30BaHUs AETEH M B3POCIBIX», YTBEP)KICHHBIA MPHKA30M
MuHucrepcTBa Tpyda M comuanbHOW 3amuthl Poccuiickoit ®enepauun ot 8 ceHtsiops 2015 1. Ne 613n
(3apeructpupoBad MunucrepcrBoM rocturuu Poceuiickoit @eneparu 24 centsiops 2015 r., perucTpaliioHHbIH
No 38994) snsroTCst:

— (¢opMHpoBaHHE KOMIIETEHLUH, MO3BOJSIONIMX BBITYCKHUKY YCIEHIHO paboTaTh B H30paHHOMN
cdepe 1esATeNbHOCTH U OBITh YCTOIHUNBO BOCTPEOOBAHHBIM Ha PhIHKE TPYAA;

— (¢opMHUpOBaHNHE CHUCTEMHBIX 3HAHMUU JJI1 TTOHMMaHUs OCHOBHBIX 3aKOHOMEPHOCTEH B3aMMOCBSI3U
MEXIYy CTPOCHHEM M XMMUYECKUMHU CBOMCTBAMHU BEIIECTBA, MPOTEKAHUS XUMUYECKUX PEaKIuil,
CTPYKTYPOH XMMHUYECKUX COCAMHEHUI U UX OMOJIOTHYECKUM 3HaUECHUEM;

— (¢opMUpOBaHHE YMEHUU BBIMOJHATH PAcyeThl MapamMeTpPoB IMPOLECCOB AJS MPOTHO3UPOBAHUS
MPEeBpPALICHUS] HEOPTraHUYECKUX U KOOPAMHALMOHHBIX COETUHEHHI Ha OCHOBE OOIIMX 3aKOHOB
XUMUU, CBOMCTB U PEAKLUN ITUX COCIUHEHUN;



— ¢opMupoBaHHE y OOYJAIOIIUXCS YMEHUH M HABBIKOB OCYIIECTBIICHUSI yU4COHO-TIO3HABATEIILHON H
npodeccHoHaALHOM e TEIBHOCTH;

— pa3BuTHE y OOy4aroumxcs BHYTPEHHEM MOTHMBAllMU K OOYYEHMIO, TOBBIINIEHHE MX HMHTEpeca K
MO3HAHUIO JUCLIUILIIMH XUMUYECKOTO MPOduIs;

— M3yYEHHUE 3aKOHOB M TEOpUH 00IEel 1 HEOPTaHUYECKOW XUMHUH, KOTOPBIE SIBIISIOTCS (yHAAMEHTOM
JUIsl OCBOCHHS TIOCJIEIYIOIIMX AUCIUIUIMH XUMHYECKOM HampasieHHOcTH (EctecTBeHHOHay4yHas
KapTuHa Mupa; Meroauka oOyueHuss xumuu; OpraHudeckas XUMHs, AHaTUTHYECKas XUMMS,
dusuyeckas W KOJUIOMJHAS XuUMUs, bruoxumus ¢ ocHoBaMu OuotexHosoruu; Heopranmdeckuit
cuHTe3; OpraHMyeCKuil CHHTE3 U Jp.);

— o0ecrniedyeHre OXPaHbI JKU3HH U 3[I0POBBSI 00YyUJaAIOIUXCSI BO BpeMs 00pa30BaTeIbHOIO MPOIIeCcca;

— Ppa3BUTHE Y O0yUYaAIONINXCS XUMUYECKOTO MBIIIIJICHHSI, & TaK ke (OpMUPOBAHUE YMEHUN 1 HABBIKOB
XMMHYECKOI0 3KCIIEPUMEHTA.

3. Mecto mucuuniaunbl B cTpykrype OIIOII GakanaBpuara 1o HampaBiICHHIO MOATOTOBKU
44.03.05 Ilenaroruueckoe oOpazoBaHue (C ABYMsi MPO(UISIMU O OTOBKH)

Hucnunnuna «Heopranuueckass xumusi» oTtHocutcs K bioky 1 Jductumnuasl  (Moxynn)
O6s3atenbHol yactu b1.0.20.

Huctmmuimaa  «Heopranwdeckass XuMus» IpelHa3HaueHa s OakamaBpoB [ kypca 1o
nHanpasneHuto 44.03.05 Ilemarormyeckoe obpazoBanue (¢ AByMs HpOGUISIMH TMOATOTOBKHM — XHUMUS,
ouosorus). B mpomecce n3ydeHus: ydeOHON MUCHMILIMHBI 0OYdYaIOMIMecs MOIy4aloT Oa3uCHBbIC 3HAHMA,
HEOOXOIUMBIE JUIS Jy4IIero MOHMMAaHUS U YCBOCHHS Y4eOHOTro Marepuana IO BCEM XHUMUYECKUM
TUCHUTIIMHAM, a TAKKE METOIUKE TIPETOJaBaHUs XUMUH, MT€JarOTHYECKON IPAKTUKE.

OcBoeHre TaHHOW IUCHUILIMHBI SBISETCS HEOOXOAMMBIM KakK MpPEIIeCTBYIOUIEe ISl U3y4eHUS
CIENYIOIUX JUCHUIUIMH Y4eOHOro TIUjlaHa TOJATOTOBKMA OakanaBpoB 1o HampasieHuto 44.03.05
[Tegarornyeckoe obpazoBanue (¢ AByMs MPOQPHUISIMU MOATOTOBKH):

Ucropust 1 meTononorusi XuMuu;,; AHamuTudeckas xumus; Ousndeckas U KOJJIOMIHAS XUMUS,
Metonuka oOyuenuss xumuu; Heopranumyeckuit cunte3; I[Ipakthka o3HakomutenbHas — (TexHuka
nabopaToOpHBIX paboT Mo xumun); [legarornueckas mpakTuka.

[Ipu ocBoeHMM JaHHOW JUCHMIUTUHBI CTYJAEHT CMOXET MPOJIEMOHCTPUPOBATh 000OIIECHHBIE
TpynoBble GyHKIUHU (OTD):

— Ilemarorudeckasi 1esTeIHHOCTh MO MPOESKTUPOBAHUIO M pealln3alnuu 00pa3oBaTebHOTO Mpoliecca

B 00pa30oBaTeNIbHbIX OpPraHU3alUAX JOLIKOJIBHOIO, HAyaJbHOIO OOIIEro, OCHOBHOIO OOIIEro,

CpeaHero o01ero oopazoBaHus;

- He)]aFOFI/ILIeCKaSI ACATCIIBHOCTD 110 IMPOCKTUPOBAHHUIO n pcairsanuunu OCHOBHBIX
00111€00pa30BaTENbHBIX MPOTPAMM;

— IlpenomaBanue Mo 1OMOJHUTETHLHBIM 00IIE00Pa30BATEIBLHBIM TPOrPaAMMaM.

Tpeﬁona}ma K BXOAHBbIM 3HAHUAM oﬁyqamumxcn:
I[J'IS[ N3YUCHUA NTUCHUILTIMHBL «HeOpFaHI/IqGCKafl XUMUS» HCO6XOI[I/IMI)I 3HaHUA, YMCHHA W HABBIKU,

dbopmMupyeMbIe CIEAYIOIMMMHU TUCIUILTHHAMH IIKOJIFHOW MPOTPaMMBI: (M3 CTaHJAPTOB CPEAHETO OOIIero
(momuoro) oOpa3oBaHus): XuUMUs, Owuojorus, ¢u3MKa, MaTeMaTHKa, WH(QOpMaTHKa, a TaKKe
MPeUIeCTBYIOIUX AUCUUIUIMH Y4eOHOT0 TUIaHa MOATOTOBKU 1o HampasiieHuto 44.03.05 Ilexaroruueckoe
oOpa3zoBanue (C IByMs MpOPUISAMH MOATOTOBKH, mpoduian Xumus. buonorus), takux kak «OOmas
XUMUs», «BBeneHne B XUMHUIO».

Jl71st ocBOEHUS TaHHOW y4eOHOUW MUCIMIUIMHBI CTYJEHT JOJKEH:
3HaTh:



BaXHEHIINE XUMHUYECKHE MOHSTHUS: BELIECTBO, XUMHYECKMM DJJIEMEHT, aToOM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE aTOMHAs M MOJIEKYJISIpPHAs MacChl, MOH, aJUIOTPONMsI, W30TOIBI, XMMHYECKas
CBSI3b, DJIEKTPOOTPULIATEIBHOCTh, BAJIEHTHOCTh, CTEIIEHb OKMCIEHHUS, MOJIb, MOJSIpPHAs Macca,
MOJISIDHBIM  00bEM, BEIECTBA MOJIEKYISIPHOIO U HEMOJIEKYJISPHOTO CTPOEHHs, PacTBOPSI,
NIEKTPOJIUT U HEIIEKTPOJIUT, THAPOU3, DJIEKTPOJIUTHYECKAs JUCCOLUALUSA, OKUCIUTENb U
BOCCTAHOBUTEIIb, OKHCJIEHHE U BOCCTAaHOBJIEHHE, KOMILIEKCOOOpa3oBaTesb, KOOPAWHAIMOHHOE
YHCII0, JIMTaH]l, TEIIOBOH (PQEeKT peakuuu, SHTponus, sHeprust I'm60ca, CKOPOCTh XUMUYECKOM
peakuuu, KaTajln3, XMMUYECKOE PAaBHOBECHE;

OCHOBHBIE 3aKOHBl XMMHUH: COXPAHEHMsI MacChl BELIECTB, IOCTOSIHCTBA cocTasa, [lepuoanueckuii
3aKOH, T'a30BbI€ 3aKOHBI, 3aKOH DKBUBAJICHTOB, 3aKOH ['ecca, 3aKOH NEHCTBYIOIIMX Macc, IPaBUIIO
Bant-T'odda;

OCHOBHBIE TEOPUHM XUMMHU: XMMUYECKOH CBSI3U (METOJ BAJEHTHBIX CBS3€H, METO MOJIEKYJSPHBIX
opOuTaei), AIeKTPOITUTHIECKON JTUCCOIIMALUHT, XUMUYECKHX TTPOLIECCOB;

KJIacCU()UKALIMIO BEILECTB, XUMUUYECKHE CBOMCTRA.

Ymers:

nojp30BaThess Tabnuueil MenzeneeBa, TaOnuLel pacTBOPUMOCTH U PAJOM  HalpsDKEHUH
METaJIJIOB;

COCTABIIAITh JIEKTPOHHBIE (HOPMYJIIBI aTOMOB U CTPYKTYpPHBIE (POPMYITBI MOJIEKYT,

COCTABIISATH (POPMYJIBI BEIIECTB U YPABHEHUSI XUMUYECKUX PEAKIIHIA;

MOJIb30BaThCsl 0301 JAAHHBIX 1O TEPMOJUHAMUYECKUM, CTPYKTYPHBIM U (PU3UYECKUM CBOWCTBAM
BELIECTB;

OLICHUBATH BO3MOKHOCTb IIPOTEKaHUSI XUMUYECKON PEAKIUY;

Ha3bIBaTh HEOPTAaHUYECKHUE BEILIECTBA 10 «TPUBUAJIBHOW» WIIM MEXyHAPOIHON HOMEHKJIATYPE;
OIpEAEIATh: BAJIECHTHOCTh U CTENEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB, TUIl XMMHUYECKOH CBS3H
B COEIMHEHHUAX, IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN (MOHOB), 3apsj MOHA, XapaKTep Cpelbl B
BOJHBIX PAcTBOpPax HEOPraHUYECKUX COEAVHEHUW, OKHUCIUTENb W BOCCTAHOBUTEND, COCTAaBIIATH
YpaBHEHHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN C TIOMOIIBbIO HOHHO-3JIEKTPOHHBIX CXEM;
COCTABIISATh DJIEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckure HopMysibl aTOMOB;

OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS, MPUPOAY XUMHUYECKOI
CBSI3U (MOHHOM, KOBAaJEHTHOW, METANINYECKOI), 3aBUCMOCTh CKOPOCTH XHMHUYECKOW pPeakluu U
MOJIOKEHUS XMMHUECKOTI0 PAaBHOBECHUS OT Pa3IMUHBIX (PaKTOPOB;

IIPOBOJIUTH pacyeTbl: Macchl rasza 3aJaHHOro oObeMa M oObeMa Ta3a 3aJaHHOM Macchl,
MapUHUAIBHOTO JABJICHMS Fa30BOM CMECH, MAacChl OTAENIBHBIX aTOMOB M MOJIEKYJI, MaCCOBOM 10JIN
pPacTBOPEHHOIO0 BEIIECTBA, MOJIIPHOW M HOPMAJbHOM KOHILEHTpPAlUu, TEIIOBOro 3ddexra
peakimy, TeIIoThl 00pa30BaHMs BEIIECTB, SHEPTHM CBSA3M, KOHCTAHTbI PABHOBECHS, CKOPOCTH
peaxkuuy, HayaJbHOW U PaBHOBECHOM KOHIEHTpAallMU BElIeCTB, sHepruu ['mdOca, ocMOTHYECKOTO
JaBJICHUs], TEMIEpaTypbl KUIIEHUS U KPUCTAIUIM3AlUK Pa30aBIeHHbBIX PACTBOPOB HEIIEKTPOJIUTOB,
pH pactBOpoB, CTemeHHM W KOHCTAaHThl TUIPOJIM3a, IPOU3BENEHUS PACTBOPUMOCTH U
PacTBOPUMOCTH MAJIOPACTBOPUMOM COJIHM, ONpPENeNsiTh (HOpMyJbl XUMHUYECKOIO COEIUHEHMS I10
MIPOLIEHTHOMY COZIEPYKAHUIO JIEMEHTOB U MOJIEKYJIIPHON Macce.

Baajgers.

METOJIaMU MPOCTEHIINX XMMHYECKHX PACYETOB C HCIIOJIB30BAHMEM pPa3IMYHbIX CIIOCOOOB
BBIPQKEHUSI KOHLEHTPALlUM pacTBOpPA, KOHCTAaHT XHMMHMUYECKOTO pPAaBHOBECHS M CKOPOCTH
XUMHYECKON PEaKInu;

OCHOBHBIMH CIIOCOOAMU NMPOBEJCHNUS U OMUCAHUS XUMHUYECKOT0 SKCIIEPUMEHTA,

criocobamMu 0e30macHOro OOpalIeHHs C TOPIOYMMM M TOKCHYHBIMH BEIECTBAMH, Ja00OpaTOPHBIM
o0opy/IOBaHUEM.



4. Tp660BaHI/Iﬂ K pe3yJibTaTaM 0CBOCHUA TUCHUIIINHBI (KOMl'[eTeHIII/II/I oﬁyqammeroca,

O6H_[I/IM CpE€ACTBOM KOHTPOJIA SBJIACTCA BBCIACHHAsA B YHHBCPCUTCTC 6aHHBHO'peﬁTHHFOBaH

(¢opmupyemble Bpe3y/ibTaTe 0CBOCHHS IMCLHHIIIUHBI

CHUCTCMA OLCHKHU YCIICBACMOCTH CTYACHTOB CIICHUAIIMNTCTA U HaHpaBJIeHI/Iﬁ 6aKa.HaBpI/IaTa.

Uzyuenue aucummiiuubel «Heopranumdeckass Xumus» mpeirnoiaraeT GopMUpPOBaHHE y CTYAEHTa

CIIEYIONIUX KOMIIETECHITNMN:

Oobmenpodeccuonanbubie komnereHunu (OIIK):

HaumenoBanue | Koxa m HaumeHoBanne | Kox M HanMMEHOBAHME HWHIMKATOPA JIOCTHUKECHUS
KaTeropuu obmernpodeccronansH| obmenpodeccnonansuoit kommnereniuu (MOITK)
(rpymiel) Oi KOMIIETEHIIUU
obmernpodeccuo (OIIK)
HAJTBHBIX
KOMIIETEHIINI
Pa3paborka OIIK-2 Cnocoben 3HaeT: opraHu3aIyio 00pa3oBaTeILHOrO MpoIecca B
OCHOBHBIX U y4acTBOBAaTh B 00pa3oBaTeNbHBIX OpPraHU3alUsAX pa3HOTO THMA U
JIOTIOJIHUTENbH pa3paboTke BU/IA, B CHeIHATbHBIX 00pa3oBaTeIbHBIX
BIX OCHOBHBIX u VUPEXKIEHUSAX  pa3HOTO Tuma; TpeOoBaHHS K
o0pa3oBaTesbH JTIOTIOJTHATEITLHBIX OpraHW3ali  OO0IIero, CHEIHAILHOTO, a TaKke
BIX IIPOTpaMM 00pa3oBaTeNbHbIX UHTErpupoBaHHOro o0yueHus aui ¢ OB3; meToas! u
porpamm, TEXHOJIOTUM  TIPOCKTUPOBAHUS  OCHOBHBIX U
pa3pabaThIBaTh JOTIOTHUTEIBHBIX 00pa30oBaTeNbHBIX MPOTPaMM H
OT/ICITbHBIC 1704 WHIWBUIYAIBHBIX  00pa30BaTENbHBIX MapIIPYTOB
KOMIIOHEHTH (B 00y4aromuxcs; HOPMAaTHUBHBIC JIOKYMEHTHI,
TOM  4HCIE C perIamMeHTHpyoIue TpPeOOBaHUS K CTPYKTYpe H
HCIIOJIb30BaHUEM COJICP)KAHUI0O  OCHOBHBIX M JIOMOJHUTEIbHBIX
nH(pOpMaIMOHHO- 00pa3oBaTeNbHBIX MPOrpamMM, CIHOCOOBI aJanTaruu
KOMMYHHKAITIOHH OporpaMMbl Ui y4YallUXcsi C  OCOOBIMHU
BIX TEXHOJIOTUI) 00pa3oBaTeNbHBIMU TOTPEOHOCTAMU
YMeeT: TMNpUMEHSATH METOABI U TEXHOJIOTHUIO

IIPOEKTUPOBAHUSI OCHOBHBIX U JIONOJHUTENIBbHBIX
00pa30BaTeNbHBIX MIPOTPaMM; BJIAJETh METOJIMKON U
TEXHOJIOTHEN TPOEKTUPOBAaHUS 00pa30BaTENIbHbBIX
IIPOrpaMM; TPUMEHATH JEATENbHOCTHBIM MOAXOH K
3ajJjayaM IMPOEKTHpPOBaHUs B cepe oOpa3oBaHUs, B

TOM YHUCIIE CIELUATIbHOTO o0pa3oBaHus;
aHaJIU3UPOBAThH CTPYKTYPY OCHOBHBIX,
JIOTIOJTHUTEIBHBIX 00pa30BaTeNbHBIX IPOrpaMM

Baapeer: IIPOEKTUPOBAHUEM OCHOBHBIX M

JOTIOTHUTETIFHBIX 00pa30BaTeNbHBIX MPOTPAMM H
pa3pabOTKON HAyYHO-METOJIUYECKOTO OOECTIeUCHUS
WX peanu3aliy; ydyacTHeM B pa3paboTKe Hay4dHO-

METOJMYECKOT0 oOecredeHns 00pa30BaTEIbHBIX
IporpaMM; ONBITOM aJanTalid MporpamMMm s
yYamuxcs c 0COOBIMHU 00pa3zoBaTenbHBIMU

MOTPEOHOCTIMU




HayuHnble 0CHOBBI
IeNarorn4ecKou
JIESITENLHOCTH

OIIK-8

Crnocoben
OCYILECTBIATh
[1e1arornyecKyro
NEesITENbHOCTD HA
OCHOBE CIIELUAJIbHBIX
Hay4HbIX 3HAaHUU

3Haert: COBpPEMEHHBIE o0pa3zoBaTenbHbIC
TEXHOJIOTUH; IelaroruuecKue, CaHUTAPHO-
TUTUCHUYECKUE, DJPTOHOMHUYECKUE, ICTETHUYECKUE,
IICUXOJIOTUYECKUE M CIICHHANbHBIE TpeOOBaHUS K
TUIaKTUIECKOMY OOECIEeUeHHI0 U O(QOPMIICHHIO

kabunera  (maGoparopuu,  HMHOro  y4eOHOTO
MOMEIIEHUS); METOJUKY TMPUMEHEHUS TEXHUYCCKUX
CpeNCTB 00yueHus, nHpOpMaImoOHHO-

KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTHH, 3JIEKTPOHHBIX
00pa3oBaTeNbHBIX M WH(POPMAIMOHHBIX PECYPCOB,
JTUCTaHIIMOHHBIX 00pa30oBaTeIbHBIX TEXHOJIOTUH |
DJIEKTPOHHOTO  OOy4YeHHs; CYIIHOCTH Ipolecca
o0y4yeHHsI, COJIEpXKaHHsl OOpa30BaHMsA, METOIOB
0o0yJeHus, bopm OpraHu3aIHiH o0y4eHwus,
JTVAarHOCTUKU 3HAHWWA, YMEHUI, HaBBIKOB; METOJIUKY
NPUMEHEHHS 3JICKTPOHHBIX 00pa30oBaTeIbHBIX H
MHPOPMALIMOHHBIX  PECYPCOB,  JIMCTAHIIMOHHBIX
00pa30BaTENbHBIX TEXHOJOTHH W  AJIEKTPOHHOIO
00y4YeHHsI, €CIIM MX HCIIOJIb30BaHUE BO3MOXKHO IS
OCBOCHHSI YUEOHOTO MpeIMeTa, Kypca, TUCIUTLTHHBI
YMeer: aHaTM3UpPOBATh NPUMEPHBIC MTPOTPAMMEI,
OLICHUBAaThb M BBIOMpPATh Y4YEOHHKH, Yy4eOHbIE H
y4eOHO-METOMYECKHe  TOocoOus,  DIEKTPOHHBIC
00pa3oBaTelbHbIC PECYpPChl M MHBIC MaTEPHAIIBL;
AQHAJM3UPOBATh MPOBEACHUE YUYEOHBIX 3aHATUH U
OpraHu3aIuIo CaMOCTOSITEIILHOU paboTHI
00y4aromuxcsi, BHOCHTb KOPPEKTHUBBI B pabOUyro
nporpamMMmy, IUIaH W3y4eHHsI Y4eOHOTO MpenMeTa,
oOpa3oBaTeNbHBIC  TEXHOJIOTWH,  3aJaHus  JUIS
CaMOCTOSITEJIbHOM paloThI, COOCTBEHHYIO
PO ECCUOHAIBHYIO JIEATEIIbHOCTB;
KOHTPOJIMPOBATh BBIMOJIHEHNE TPeOOBAHUN OXpaHbI
Tpy/Aa; aHAIM3HPOBATH M YCTPaHATh BO3MOXKHEIC
PHCKH JKU3HU U 3/I0pPOBBIO 00YYarOIUXCs B yUeOHOM

KaOuHeTe (;maGoparopuw, HHOM y4eOHOM
MIOMETIICHHN )

o0ecrieunBaTh  COXPaHHOCTb U 3(PPEKTUBHOE
HUCMIOJIL30BAaHUE yueOHOTo obopynoBaHus;

UCIIOJIb30BaTh  METOJAbl W IPHUEMBbl  pEHICHUS
pacyeTHbIX 3a/la4; NPUMEHSTh 00pa3oBaTeIbHbIE
TEXHOJIOTUHM B yUeOHOM Ipolecce, B TOM YUCIE MPU
HE00X0IMMOCTH OCYILECTBIIATh JJIEKTPOHHOE
oOydeHue; HCIIOJIb30BAaTh negaroruyecku
000CHOBaHHbIE  ()OPMBI, METOABI U  HIPUEMBI
OpraHM3ali  JIEATEJIbHOCTH  OOYYaloIIUXCS ¢
y4eTOM OCOOEHHOCTEH MpernojaBaeMoro y4eOHOTro
npeaMeTa, 3a/1a4 3aHATHS, BU/Ia 3aHATHS

Baaneer: HaBbIKaMU BECTHU yueOHy1o,
TUTAHUPYIOILYIO JIOKYMEHTAIHUIO, HaBbIKaMU
npo¢ecCHOHATBHOTO caM000pa30BaHUs




MPEIOJaBaTES;

METOAaMH OCYILIECTBIICHUS MeaaroruaecKom
MOAJICPKKH, CONPOBOXKACHMUS, YCTaHOBJICHUS
KOHTAaKTOB W  B3aUMOJCHCTBUS C  JPYTUMH
cyOBeKTaMu 00pa30BaTEILHOTO MPOIIECCa;

HePBOHAYATEHBIMU HaBBIKaMH OpraHu3aluH
Ne1arornyeckoi paboThl ¢ 00YJaIOLITIMHUCS;
HaBBbIKaMH OpraHu3aluu y4eOHO-
UCCIIEI0OBATEIBCKON PabOThI 00yUaromuXCs;
OCHOBaMH HPUMEHCHHUS B HPaKTUYECKOIt
JACATCIIbPHOCTHU IMPUHIMIIOB paloOHAJIBLHOI'O

UCIOJIb30BAaHUsl TPUPOTHBIX PECYpPCOB U 3alUTHI
OKPYKAIOIIEH CPEbL.

O0o0mennbie TpyaoBsie ¢yukuuu (OT®), Ttpynosbie ¢ynkuun (TD), cornacHo

[podeccnonanbubim cranaapram (I1C):

[Tegarornyeckas AESITETLHOCTD MO MPOCKTHPOBAHUIO U peaM3aIlii 00pa30BaTEIBFHOIO MpoIecca
B 00pa30BaTENIbHBIX OPraHHU3AIUAX JOMIKOJIBHOTO, HAYAIBHOTO OOIIETro, OCHOBHOTO OOIIETO,
cpenuero obmero oopazosanus (OT® 3.1. IIC 01.001);

HeHaI“OFI/I‘IGCKaﬂ JCATCIIBHOCTD

10 IMPOCKTUPOBAHHNIO n pcamsanuun OCHOBHBIX

obmieoOpaszoBarenpHBIX mporpamm (OT® 3.2, T1IC 01.001).

IlepeyeHb TPYAOBBIX (PYHKIMI!

HanmenoBanue TD Kon
Pa3paborka u peanuzanus mporpaMmM yueOHBIX TUCITUIUINH B A/01.6
pamMKax OCHOBHOM 0011e00pa30BaTeIbHON MPOrPaMMBI
Ocymectiienne npohecCuoHaATBHON IeATeTLHOCTH B A/02.6
COOTBETCTBHUH C TPeOOBaHUAMHU (hesiepabHbIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAaHIAPTOB
TOIIKOJILHOT0, HAYaJIbHOI'O OOIIEro, OCHOBHOI'O OOIIIETO,
cpelHero o01ero oopa3oBaHms
[TnanupoBaHue U NpoBeeHUE YUEOHBIX 3aHATUI A/04.6
®opMUpOBaHNE YHUBEPCATbHBIX YUEOHBIX AEHCTBUMA A/07.6

— IlpenomaBanme 10O JOMOTHUTEIBHBIM 00IIE00OpazoBatenbHbIM nporpammam (OTD 3.1. TIC

01.003).

Ilepeyenb TPYAOBbIX (DYHKIMN:

HanmenoBanue TD

Kon

OpFaHI/ISaHI/ISI ACATCIIBHOCTH YUallluXcCs, HaHpaBHeHHOﬁ Ha
OCBOEHHE JIONIOJIHUTENIbHOM 00111600pa3oBaTeNbHOM
IIPOrPAMMBI

A/01.6

OOmuM CcpecTBOM KOHTPOJISI SIBJISCTCS BBEACHHAS B YHUBEPCUTETE OaUTbHO-PEUTHHTOBAS
CHCTEeMa OIICHKHU YCIIEBaEMOCTH CTY/ICHTOB CIICIIMATNTETa U HAMPaBJICHH OaKanaBpuara.

B pe3ynbraTe 0OCBOCHHS TUCITUTUTHHBI O0YYarOIIHIACS JTOJIKCH:

3HATD:



OCHOBBI (yHIaMeHTaNbHBIX pazaenoB xumun (OI1K-2; OITK-8);

moHsTus u 3akoHbl XxuMun (OITK-2; OITK-8);

COCTaB, CTPOEGHHE U XUMHUYECKHE CBOICTBA OCHOBHBIX IPOCTHIX BEIIECTB U XUMHUYECKUX
COEIMHEHUH, CBA3b CTPOCHUS BEIIECTBA U MPOTEKaHUs XuMuueckux mpoieccos (OITK-2; OITK-8);
KJIACChl HEOPTAHUYECKUX COSAMHECHHI, METOJIbI UX MONTY4YeHUs U Xxummuueckue cBoiictBa (OITK-2;
OIIK-8);

3aKOHOMEPHOCTH HW3MEHEHUS (PU3UKO-XMMUYECKUX CBOMCTB MPOCTBIX W CJOXKHBIX BEIIECTB B

3aBUCUMOCTH OT TOJIOXKEHHUS COCTABJIAIOMNX MX 3neMeHToB B Ilepuoanyeckoit cucrteme (OIIK-2;
OIIK-8).

YMeTh:

IPUMEHATh TEOPETUUYECKHE 3HAHUS JJIsl peIlleHUs] KOHKPETHBIX 3aaa4y B xumuu cucreme (OIIK-2;
OI1K-8);

10JIb30BaThes Tabauie MenneneeBa, TabnuLel paCTBOPUMOCTH U PSAAOM HaNpsHKEHUH METasuloB
(OIIK-2; OIIK-8);

COCTABIISATH DJICKTPOHHBIE (POPMYIIBI aTOMOB U CTPYKTYpHBIE hopmyiner monekyn (OITK-2; OIIK-
8);

COCTaBIISATH (POPMYIIBI BEIIECTB U ypaBHEeHUs1 xumuueckux peakimii (OITK-2; OITK-8);

yCTaHABIMBAaTh B3aUMOCBSI3U MEXAY CTPOCHHEM BEIIECTB M UX MPEBpallCHUSIMU B
HEOPraHUYECKHX CHUCTEMax HJisl PAa3IMYHBIX 3JeMEHTOB lleproauyeckoi CHUCTEMBI, COCTABISATh
ypaBHenus peakiuii (OI1K-2; OITK-8);

KCIIO0JIB30BaTh MPUHIIUIT TEPUOAUYHOCTH U [leproanyeckyto cucreMy i MpecKa3aHus CBOMCTBA
MPOCTBIX M CJIOXKHBIX XUMHUYECKUX COCTUHEHHH M 3akoHOMepHocTel B mx m3MeHeHuw (OITK-2;
OIIK-8);

IUTAHUPOBATH/TIPOBOJIUTE  AKCIIEPUMEHT 0 TONYYCHHIO ¥ PAClO3HABAHUIO BaXXHEHIINX
HEOPTraHMYECKUX COCTUHEHUH, C y4EeTOM NMPHOOPETEHHBIX 3HAHHI O MpaBHiIax 0e30macHoi paboTh
¢ BemectBamu (OI1K-2; OIIK-8);

0(OpPMIIATH Pe3yJIbTaThl SKCIEPUMEHTATHHBIX U TEOPETUUECKUX padOT, GOPMYITHPOBATH BHIBOJIBI
(OIIK-2; OIIK-8);

MOJIH30BaThCs 0a30i TAaHHBIX MO0 TEPMOJAMHAMUYECKUM, CTPYKTYPHBIM U (DPU3UYECKUM CBOWCTBAM
Bemiects (OITK-2; OTIK-8);

OLICHUBATh BO3MOXHOCTh MpoTekaHust xumudeckoit peakiuu (OITK-2; OITK-8);

CaMOCTOSITENNLHO PaboTaTh ¢ y4eOHOM, HAYYHOW M CIPABOYHON JIUTEPATypOl MO XUMHYECKHM
qucauminaaM (OITK-20I1K-2; OITK-8).

Baagern:

HaBBIKAMHU PEICHUsI KOHKPETHBIX TEOPETUYECKHUX U IKCIepuMeHTanbHbIX 3a1a4 (OITK-2; OIIK-8);

TEOPETUUYECKUMU METOJAMHM OIMCAaHUS CBOWCTB MPOCTBIX M CIOXHBIX BEIIECTB Ha OCHOBE
3JEKTPOHHOTO CTPOEHMSI UX aTOMOB M mojoxkeHuss B llepuoandeckoil cucreMe XUMHUYECKHUX
anemenToB (OITK-2; OITK-8);

METOJOM CHCTEMaTH3alluh CBEACHUN O CBOMCTBAX XMMHMUYECKHX JIEMEHTOB U UX COCAMHEHUH Ha
ocHoBe [lepuoanueckoii cucremsr snementoB .M. Menneneesa (OI1K-2; OITK-8);

METOJaMH TPOCTEUIINX XUMHUYECKHX pacYeTOB C WCIOIb30BAHUEM PA3JIMYHBIX CIOCOOOB
BBIPDQXKEHHUSI KOHIIEHTPALIMM PAcTBOPA, KOHCTAHT XHWMHMUYECKOTO pPAaBHOBECHS U CKOPOCTH
xummuaeckoit peakmuu (OIIK-2; OITK-8);

OCHOBHBIMH CITOCOOAMHU IPOBEICHUS U ONMHUCAHUs XuMHdeckoro 3kcnepumenta (OITK-2; OITK-8).



[lpu mnpoBeneHWM YYEOHBIX 3aHATHIH OOECICUMBACTCS PA3BUTHE y OOYYAIOIIMXCS HAaBBIKOB
KOMaH/IHOW pabOThl, MEXKIMYHOCTHOW KOMMYHHKAIIUH, TMPHUHATHS DPEHICHHH, JHISPCKUX KadeCcTB
(BKJIFOYAss TIpU HEOOXOMMMOCTH MPOBEICHHWE HMHTCPAKTUBHBIX JICKIIMH, TIPYIIOBBIX JTUCKYCCHH,
POJICBLIX UT'P, TPCHHUHI'OB, AHAJIN3 CI/ITyaI_[I/Iﬁ U UMUTAIIUOHHBIX MOHeHeﬁ, npernoaaBaHrue NUCHUILJIMH B
dopMe KypcoB, COCTABJICHHBIX Ha OCHOBE Pe3yJbTaTOB HAYYHBIX HCCICIOBAHHW, B TOM YHCIE C
YY4ETOM PErHOHAJIbHBIX OCOOCHHOCTEH MPO(ECCHOHAIBLHOW JCSITEIBHOCTH BBIMYCKHHUKOB U
noTpedHoCcTeH paboTonareneii).
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5. Conepmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTra THCHUIIIMHBI

Taomuma 5.1
Ho HaumenoBanue Tem
Mep (sonpocog), SausiTus CamocTosiTesibHas padoTa KoauuecTso
H
e;ﬁ myq?;:z:’:;‘nr‘][;iinﬂon DopMBbI KOHTPOJIS Gannon JlutepaTtypa
aek | 1P | mab Coneprxanune Yacer min | max
1 Baxwneimue KJI1aCChI IloHsTHA OKCHAA, KUCIIOTHI, 5 KomnokBuym, [1-11]
HEOPraHUYECKUX OCHOBAHMS 1 COJIU C TOYKH MMICHbMEHHBIC
coequHeHnii. OKCHUIIBI, 3pEeHUs TEOPUU JIOMAIITHUE 3aJJaHUs
KHMCJIOTBI,  OCHOBAaHU, ANEKTPOJIUTUYECKON (KOHCTIEKT),
COJIH. 5 5 4 | wcconmanyu. [TonroroBka k MOJATOTOBKA U 0 3
nabopaTopHoi pabdore. BBITIOJIHEHHE
nabopaTopHOI
paboTHI;
KOHTpPOJIbHAA
pabota (muceM)
2 | Bonopon. ITepoxenn Bonopoa. Haxoxnenue B 5 Komnoksuywm, [1-11]
BOJIOPO/IA. npupoze. [lonmyyenue, cBoiicTBa U MMICbMEHHBIC
OO0mas xapakTepUCTHKA MIPUMEHEHHE BOJOPOAA; JIOMaIITHAE 3aJJaHUs
p-  DJIEMEHTOB.  p— ¢buznyecKue 1 XUMHUYECKHE (KOHCTIEKT),
3JIEMEHTHI VIII cBoiictBa. IIpumenenue MOATOTOBKA U
TPYNIIBL. Bnaropo JTHEIE NEepOKCHIa BOAOPOJa Ha BEITIOJIHEHHUE
rasbl. MpaKkTUKE. DJIEKTPOHHAS nabopatopHoit
2 2 4 | koH(Uryparus, BeTUIHHbI paboTHI; 0 3
PaanycoB U SHEPTUU UOHU3AINHI KOHTpOJIbHAS
aTOMOB 0JIarOPOJTHBIX T'a30B. pabota (ruceM)
ITonyuenue, cTpoeHue, CBOMCTBA
0JIarOpOAHBIX TA30B:
Temmeparypa (ha3oBbIX
Mepexo00B, pACTBOPUMOCTH B
BOJIe, kiarpartkl. [Ipumenenune
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6maroponHbix ra3oB. Iloaroroska
K JJabopaTopHOU paboTe.

p- 2JIEMEHTHI VII CBolicTBa TaJOIeHOB, KomnokBuym, [1-11]
TPYIIIIBI. MEXMOJIEKYJIIPHBIE MUCbMEHHBIE

B3aMMOJICICTBUS U (PU3NUECKUe JIOMAIITHUE 3aJaHUS

CBOMCTBA IIPOCTBIX BELIECTB. (KOHCIIEKT),

[Tomyuenue rajJoreHoB. MOJIFOTOBKA U

[IpyumeHeHue rajJoreHos. BBIIIOJIHEHHE

duznyeckue cBONCTBA (IHEPTUs nabopatopHoit

JTUCCOLMAIINY, TUTTOBHBIN paboThI;

MOMEHT, TeMIepaTypa KOHTPOJIbHAS

TIJIABJICHUS, KUTICHHS ) pabora (TucrM)

rajloreHoBo10po10B. CriocoOb!

nonyueHusi. [logroroska k

nabopaTopHOU pabore.
P—2JIEMEHTHI VI 3aKOHOMEPHOCTH B U3MEHEHHUH Komnoksuym, [1-11]
TPYIIIBL. (bU3UYECKUX CBOUCTB MPOCTHIX NUCbMEHHbIE
Kucnopon. Cepa. BEILIECTB P—3JIeMEHTHI VI rpymibl: JIOMAIITHUE 3aJIaHUS

SHEPTUsl KPUCTALITNYECKOM (KOHCHEKT),

pelIeTky, TemrepaTrypa (pa3oBbIX MOATOTOBKA U

npespauieHuil. [lonydenne BBINIOJIHEHHE

IIPOCTHIX BEIIECTB U3 MPUPOIAHBIX nabopaTopHOi

coenuHeHu. [lpumenenne paboThI;

XaJIbKOTE€HOB U UX COEAMHEHUH. KOHTpPOJIbHAs

[ToaroroBka k 1abopaTopHOit pabota (muceMm)

pabore.
p—2JEeMEHTHI V TPYIIIbL. Pone  coenunenuit  azora B KomnnokBuywm, [1-11]
A3orT. OKOJOTHM W B OHOJOTHYECKUX MHCHbMEHHBIE

nporeccax. [Ipumenenne JIOMaIlIHUE 3aaHusl

MPOCTOTO BEILIECTBA. (KOHCTIEKT),

MeTopl CBSI3bIBAaHUS

IIOATOTOBKA U
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MOJIEKYJIIPHOTO a30Ta.
3aBUCHUMOCTh COCTaBa MPOAYKTOB
B3aMMO/JICUCTBHUS A30THOM
KHUCJIOTHI C METaJJIaMH OT
koHuentpauuu HNO3z u npupoist
metaia. [loaroroBka k
nabopaTopHOU pabore.

BBITIOJTHEHUE
nabopaTopHOI
paboTsr;
KOHTPOJIbHAS
pabota (rmuceM)

P—3JIEMEHTHI V TpYyIIBL. Posns coenunenwii pocdopa B Komnoksuym, [1-11]
docdop. MBbILIBSIK. HKOJIOTUH U B OMOJIOTUYECKUX UCbMEHHBIE
CypbMma. Bucmyr. nponeccax. [lpumenenne JIOMAIlIHUE 3a/1aHUs

npocroro BeuiecTBa. CTpoeHue (KOHCTIEKT),

0e10ro, KpacHOro ¥ YepHOTO HOJrOTOBKA U

dochopa, MBIIIBSIKA, CYPbMBI U BBIIIOJIHEHHE

BUCMYTa. 3aKOHOMEPHOCTH B 1a0opaTopHOit

U3MEHEHNN (HU3NIECKUX U paboTHI;

XUMHUYECKHUX CBOMCTB ITPOCTHIX KOHTPOJIbHAS

BemecTB. lloaroroska k pabota (ruceM)

nabopaTopHoii pabore.
P—2IEMEHTHI v OcHOBHBIE IPUPOIHBIE Komnoksuywm, [1-11]
1§0)7%000158 VYrnepon. COETMHEHUS, IPUHITUITBI MMCbMEHHbBIE
Kpemnuii. MIOJIyYEHUS U3 HUX YIJIEpoaa, JIOMAIITHUE 3aJaHUs

KpeMHusl. [IpuMeHenne npocTsIx (KOHCTIEKT),

BellecTB. Anmas, rpaur, HOJrOTOBKA U

KapOuH, (QynaepeHbl — BBITIOJTHEHUE

noauMopdHbie GopMeI yrieposa. 1abopaTopHOit

[ToaroToBka k 1abopaTopHOM paboTHI;

pabore. KOHTpPOJIbHAs

pabota (rmuceM)

P—3JIEMEHTHI v OCHOBHbIE TPUPOIHBIE KomnokBuywm, [1-13]
IpYTIIbL. Omnogo. COEIMHEHUS, PUHITUITBI MMCbMEHHBIE
CauHel. MIOJIyYEHUS U3 HUX F€pMaHus, JIOMAIITHUE 3aJaHUS
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0J10Ba, cBUHIA. [IpuMeHeHne
MPOCTHIX BEIIECTB. XapaKTepPHbIE
CTETICHU OKUCIICHUS U
KOOPIMHAIIMOHHBIC YKCIIa B PSTY
C-Si—Ge-Sn—Pb. IToaroroBka k
nabopaTopHoOi pabdore.

(KOHCIIEKT),
HOATOTOBKA U
BBITIOJIHEHHE
nabopaTopHOI
paboTsr;
KOHTPOJIbHAS
pabota (nuceM)

9 P—DJIEMEHTBHI 111 OcHOBHbIE MIPUPOIHBIE 1-an PYBEKHAA [1-13]
rpynmnsl. bop. COEIMHEHUS, IIPUHLIATIBI ATTECTAIIHOH
NOJy4YeHUs U3  HUX  Oopa, HAA
ATIOMWHUS, TaJIns, WHINS, KOHTPOJIBHAA
tamud. [lpuMeHeHue mpOoCThIX PABOTA
BemecTB. Ilomydenune OGopa wu3 KOMIIbIOTEPHOE
HPUPOIHBIX COEIMHEHHUIA. TECTUPOBAHME 25
[lpumenenne ©OGopa u  ero (25 b6annoe)
COCIMHEHU.
[ToaroroBka k
1-oit PYBEXHOU
ATTECTALIMOHHOM
KOHTPOJILHO PABOTE
10 | p—onemeHTHI III AmoMyuHUN, TaMi, HWHIUAH, KomnnokBuywm, [5-13]
IpyNmbl.  AOMHUHHH, TaJUINN. Bsaumonencreue MIACbMEHHBIE
TaJTAN, THIWH, TAJUTHH. METAJUIOB C KHUCIIOPOAOM, CEpOM, JOMaIITHUE 3aJaHus
rajioreHaMu, a3oToM, pacTBOpamMu (KOHCTIEKT),
KHUCIIOT u iesnoyei. MOATOTOBKA U
Amomorepmusa. Ormmune Tl ot BBINIOJTHEHUE 3
anasnoroB. Coenunenust O(II) u nabopaTopHOi
9(I): cpaBHEHHE YCTOWYMBOCTH. paboTHI;
CpaBHeHue K-O CBOICTB KOHTpPOJIbHAs
3(0OH)3. Coemunenus TI(I), ux pabota (muceM)

CXOACTBO C COCINHCHUAMU
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HIEJIOYHBIX METAJIOB U cepedpa.

11 | s—oaements! I, II rpymm. OcoOeHHOCTH JTUTHS. DHEPTUA KomnokBuym, [1-5]
KPUCTAJUTMYECKOMN pelIeTKH, MUCbMEHHBIE
buznyecKkue 1 XuMUYECKHe JIOMAIlIHUE 3aJaHus
CBOICTBA MPOCTHIX BEUIECTB. S- (KOHCIIEKT),
aneMenTsl I, 11 rpymm. IIOATOTOBKA U
Oco0OeHHOCTH B3aMMOJEHCTBUS BBITIOJIHEHHE
HIEJIOYHBIX METAJIOB C BOJOM 11O nabopatopHoit
pALy TUTUN — LIE3UH. paboThI;
[TonyyeHue menoYHbIX METAIOB KOHTpPOJIbHAsA
U3 MPUPOJHBIX COCIUHEHUN. pabota (rucbeMm)
[IpuMeHeHne menoyHbIX
METAJJIOB U UX COCTMHEHUM.

[ToaroroBka k 1abopaTopHOit
pabore.

12 |d- wu fonemenrsr III Penxo3zeMmenbHbIE 3JIEMEHTEHI KomnokBuywm, [4-9]
TPYIIIBL. (P33). JlanranupHOe cxartue. IUCbMEHHBIE
d-—nemMeHThI v XuMuueckne  cBoiictBa  P3D. JOMAallIHUE 3aJaHus
IPYyINIIBL. 3aKOHOMEPHOCTH B CTPOCHHM U (KOHCHEKT),
d-—snemeHTsI V TpyIIIbL. CBOMCTBAX OKCHU/IOB, MOATOTOBKA U

TUIPOKCHJIOB. CxoactBo u BBITIOJTHCHUE
paznmuuue  xumun P30 wm nabopatopHoit
AJIEMEHTOB 2-0¥ TPYIIIIHI. paboTHI;
AKTUHUI u aAKTUHU/]IBI. KOHTpPOJIbHAA
3aKOHOMEPHOCTH B HW3MEHEHUH pabota (rmuceM)
AIEKTPOHHOM KOH(UTYypaIuH,

paauycoB, SHEPruid HOHM3ALUU,

XapaKTEePHBIX cTeneHen

OKHCIIEHUs, KOOPAMHAI[MOHHBIX
4yucesl AaKTHUHMS U aKTUHHJOB.
IIpuponnHeie COCJIUHEHNS,
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[OJNly4eHHE ¥ COMOCTABIICHUE
GU3MYECKNX M XUMHYECKHX
CBOWCTB MPOCTHIX BemecTs 0-

JJIEMEHTOB 4-o1 TPYIIBL.
Pa3nenenue COETMHEHUHN
HUPKOHUS u radHus.

IIpumeHeHne THUTaHa, LUUPKOHHSA,
raQHUS ¥ UX COSAMHCHUN.
[Tpupoauslie coenunenus d-
AJIEMEHTOB 5-01 IPyMIIbL,
II0JIy4YEHUE, IPUMEHEHHE,
¢duznyecKue 1 XUMHUYECKHE
CBOMCTBA MPOCTHIX BelecTs d-
AJIEMEHTOB 5-01 IPYIIIBL.
CoenuHeHNs HUOOMS U TaHTaJa B
HU3KHX CTENEHSAX OKUCIICHHUS.
[ToaroToBka k 1abopaTopHOit
pabore.

13 | d—onemeHTHI VI CpaBHeHue XAMHUYECKHUX u Komnoksuywm, [1-6, 8-13]
TPYTIIIHL Xpom, (U3HYECKUX CBOWCTB TPOCTBIX MMACbMEHHBIC
MOJIUOACH, BOJIb(paM. BemiectB  O-oieMeHTOB  6-00 JIOMAIITHUE 3aJaHUS
rpynmnel. WX monydenwe w3 (KOHCTIEKT),
NPUPOJHBIX  COCOUHCHHA U MOJITOTOBKA U
MIPUMEHEHUE. ComnocrasieHue BBITIOJTHEHUE
CTPOEHUS W CBOWCTB BBICHIUX nabopaTtopHoOit
okcunoB D03 m kucior HyDO,. paboTHI;
Kommekcusle coeaunenus  d- KOHTpPOJIbHAs
3IIEMEHTOB 6-oii TPYIIIBL. pabota (mucem)
[TonroroBka Kk  mabopaTopHOM
padore.
14 | d-—snemeHTHI VII [MpupoaHbIe COEIMHEHUS, Koimtoksuym, [1-8]
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rpynmnbel.  Maprasen, MOJIy4eHHUE, ¢busnueckue, MUCbMEHHBIE

TEXHEUHWH, PEHUM. XUMUYECKHE CBOIiCTBa u JIOMAIITHUE 3aJaHUS
MIPUMEHEHHE MTPOCTHIX BemecTB d- (KOHCIIEKT),
AJIEMEHTOB 7-0M IPYIMIIBL. MOJIFOTOBKA U
CorocTraBiieHue CBONCTB BBITIOJTHEHUE
COEIMHEHUI Maprasua ¢ nabopaTtopHoOit
Pa3IUYHBIMH CTETICHSIMU paboThI;
okucnenus. Iloaroroska k KOHTPOJIbHAS
n1abopaTtopHoOH pabore. pabota (nuceM)

15 | d-—anemeHTHI VIII CornocTaBlieHHE CTPOCHUS U KosmnokBuywm, [1-11]
TPYIIIBL Keneso, XUMUYECKHX CBOWCTB MUCbMEHHBIC
KOOaJIbT, HUKEIIb. coenunenuii Fe, Co, Ni co JOMAaIIHUE 3aJaHUsI

crenenbro okucnenus I u 111 (KOHCTIEKT),
CpaBHeHUE CTPOCHHUS U CBOMCTB MOJIFOTOBKA U
KOMILIEKCHBIX (IIHaHUIbI, BBITIOJIHEHHE
aMMUaKaThl, TaIOTEHUIbI) nabopaTtopHoOit
COeIMHEHNH Keae3a, KoOallbTa, paboTHI;
Hukens. [loaroroBka k KOHTPOJIbHAS
nabopaTopHoO# pabore. pabota (muceM)

16 | d-—snementsr [ rpymmsl. [Tpuponueie COCIUHCHHUS, KomtokBuym, [1-5]
Menp, cepedpo, 30J10TO. MOJIy4EeHHE, MIPUMEHEHUE, NUCbMEHHbIE

buzndeckue M XUMHYECKHE JIOMAIITHHUE 3aaHus
CBOWMCTBa, MPOCTHIX BellecTB d- (KOHCTIEKT),
AJIEMEHTOB |-0M rpyIbI. TOATOTOBKA U
CormnocraBieHre CTPOSHUS U BBITIOJIHEHUE
CBOMCTB OJHOTUITHBIX nabopaTopHOi
COCTMHEHUH (OKCHIBI, paboTHI;
TUAPOKCHU/IbI, TATIOT€HUIBI) S- KOHTpPOJIbHAs

3JIEMEHTOB U d-371eMEHTOB 1-01
TPYIIIIBIL.
B3aumoneiicTBre METAIIIOB C

pabota (rmuceM)
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KHCJIOPO/IOM, TaJIOTeHAMH,
a30TOM, BOJIOPOJIOM, CepOoii,
OTHOILIEHHE K PacTBOpam
UAHUI0B, KUCIOT-OKUCIUTENEH.
Coenunenus menu. CoeuHeHus
Cu(I): okcua, conw;
JUCIIPOIIOPLIMOHUPOBAHUE COJIEHN
B BOJIHBIX PacCTBOpax.
Coeaunenus Cu(ll): comu, KC.
Coeaunenus Cu(Ill) u Cu(IV).
Coenunenus cepeodpa.
Coenunenus Ag(l): okecun, comnm,
KC, O-B cBoiictBa. CoeauneHus
Ag(Il) u Ag(Ill). Coenunenus
3onota. Coenunenus Au(l): conu,
KC; nucnponopuinoHUpOBaHUE.
Coenunenus Au(IIl): oxcun,
ruapokcu, KC. Coequnenus
Au(V). IToaroroBka
nabopaTopHoii pabore.

17

d—amementsr I rpymnmsl.
[wunk, KagMuil, pTyTh.

[Ipupoansie coennuHeHwMs,
MIOJIy4YEHUE, IPUMEHEHUE,
¢buznyecKue 1 XUuMHUYECKHE
CBOMCTBA IMHKA, KaIMUs, PTYTH.
CpaBHEHHE CTPOCHUS U CBOMCTB
OKCHUJI0B, THIPOKCHJIOB U
rajoreHn0B8 d-32JIEMEHTOB 2-01
rpymnmsl. Bzaumonencraue

MCTAJIJIOB C paCTBOpaMU KHUCJIOT U

menouei. Coequaenusa Zn u Cd.

Cpasraenne K-O cBOWCTB OKCHIOB

Komnoksuym,
NUCbMEHHBIE
JIOMAIITHUE 3a/1aHUS
(KOHCTIEKT),
MOJITOTOBKA U
BBINOJIHEHHE
nabopaTopHoOi
paboThI;
KOHTPOJIbHAS
pabota (muceM)

[1-5]
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u ruapokcuoB. O01Me cBoiicTBa
coeqnuenu Zn u Cd:
PacTBOPUMbBIE U HEPACTBOPHUMBIE
B Bojie conu, KC. Paznmmune
CBOWCTB TaJIOTEHHUJIOB [IUHKA U
KaaMHsl. AyTOKOMILIEKCHI
kaamusi. Coenunenust Hg.
Awmansramel. Coequnennst Hg(11):
OKCH/JI, COJIY (CHUJIbHBIC U clla0ble
anekTponuThl). CoenuHeHus
Hg(I): conu, peakuuun
JUCIIPONIOPLIUOHUPOBAHUS U
CMEIIECHUE PaBHOBECHS
JUCIIPONOPLIUOHUPOBAHMS
N00aBIICHUEM Pa3INIHBIX
pearenToB. [Ipumepsr O-B
peakuuii B XMUMHUH PTYTH.
JleicTBue aMmMHaKka Ha
coenunenus Hg(Il) u Hg(I).
[ToaroToBka k 1abopaTopHOit
pabore.

18 2-as PYBEJKHASA ATTECTAILIHOHHAA [1-13]
KOHTPOJIbHAS PABOTA o
(KOMIIBIOTEPHBIH TECT) 25 6annos
Hroro: 34 | 34 | 68 80 100
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6. OOpa3oBaresibHbIE TEXHOJIOTUU

TpagunnoHHble JIEKIMH W NpPaKTHYecKHe (CeMHMHAPCKHe) 3aHATHS  C MCIOJIb30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TeXHONOrMi. Jlekumm ¢ HCHoONb30BaHMEM  MYJIbTUMEIUHHBIX
Ipe3eHTalMi, JeKuuu-0ecenpl, JEeKIUU-IUaIOrH, 3BPUCTHYECKHE JIEKLUH, JIEKIHUU-BU3yaIU3aliH,
IIPAKTUYECKHE 3aHATH, CAMOCTOSTEeNIbHAs paboTa CTYAEHTOB, KOMIIBIOTEPHOE TECTUPOBAHHUE.

Jleknus-quaJor — coaepKaHue MOAACTCS Yepe3 CEPUI0 BOIPOCOB, Ha KOTOPBIE CTYIEHT JOJDKECH
OTBEUYaTh HEMOCPEICTBEHHO B XOJ€ JIEKIUH.

JlaGopaTopHoe 3ansTHE - hopMa yuyeOHOTO 3aHATHSA, IPU KOTOPOU CTYJCHT IMOJ PYKOBOJCTBOM
IpernojaBaTess MPOBOJUT E€CTECTBEHHBIE WJIM HMHMTALMOHHBIE 3KCIEPUMEHTBHl WJIM ONBITHI C IIEJIBIO
MOJTBEPKICHUS OTACIBHBIX TEOPETHYECKUX TMOJOXKEHUN OIpeNelIeHHOH Y4eOHOW JAHUCIUILIUHBI,
MPUOOpeTaeT NPAKTHYSCKUE HABBIKM PadOTHI ¢ JabOpaTOpHBEIM 00OpyIOBaHHEM, OOOPYIOBAHHEM,
BBIUHCIUTEIBHON  TEXHUKOW, H3MEPUTENBHOM  ammaparypod, METOIMKOM AKCIEPHMEHTAJIbHbIX
uccnenoBanuii. JIabopatopHble 3aHATUS HE TOJIBKO 3aKPEIISIOT TEOPETUUECKUE 3HAHUS, HO U MO3BOJISIOT
CTY/IEHTY IN1yOOKO M3y4aTh MEXaHU3M IMPUMEHEHHUs STUX 3HAHWM, OBJIaJIeBaTh BAXKHBIM JUIsl CIIELUATIUCTA
YMEHHEM HHTEJUIEKTYaJIbHOIO IPOHUKHOBEHHS B T€ €CTECTBEHHO-TEXHUYECKHUE WM IPOU3BOACTBEHHBIC
IIPOILIECChl, KOTOpbIE HCCIEeNyIOT Ha JjaboparopHoM 3aHsaTuu. Iloj BiusHueM 3Toi (hopMbl 3aHATHI
CTYZEHTOB 4acTO BO3HUKAIOT HOBbIE UJIEU HAYYHOI'O U TEXHUYECKOT'O XapaKTepa, KOTOPbIE UCIIOIb3YOTCS
B KYpPCOBBIX, KBaIH()HKAIMOHHBIX, TUIUIOMHBIX paboTax. JlabGopaTopHble 3aHATHS B 3HAYUTEIHHOMN
CTENeHN 00eCneunBalOT OTPAOOTKY YMEHUN M HABBIKOB IMPUHATHS MPAKTHYECKUX PEHICHUH B peabHBIX
YCIIOBUSIX IPOU3BOJICTBA.

JIaGopaTopHble 3aHATUS HE TOJIBKO 3aKPEIJISIOT TEOPETUUECKUE 3HAHUS, HO U TIO3BOJISIIOT CTYJEHTY
ri1y0OKO M3ydaTh MEXaHU3M IIPUMEHEHUS 3TUX 3HaHU, OBJIaeBaTh BaKHBIM IS CHEIMATINCTAa YMEHUEM
UHTEJJIEKTYAJIbHOTO IPOHUKHOBEHMS B T€ €CTECTBEHHO-TEXHUYECKHUE NN IIPOU3BOACTBEHHBIE ITPOLIECCHI,
KOTOpBIE UCCIENYIOT Ha TabopaTOpHOM 3aHATUH. [loa BIusHUEM 3TOM (OPMBI 3aHATHI CTYJIEHTOB YacTO
BO3HMKAIOT HOBBIE MJIEM HAYYHOI'O U TEXHUYECKOTO XapaKTepa, KOTOpbIE MCIOJB3YIOTCS B KYPCOBBIX,
KBJIM(UKAIIMOHHBIX, JAWIJIOMHBIX paboTtax. JlaboparopHble 3aHATHS B 3HAYUTENIBHON CTENEHU
o0ecneunBalOT 0OTpabOTKYy YMEHUN U HABBIKOB NMPUHATHS MPAKTHUECKUX PELIECHUI B peajbHbIX YCIOBHIX
MIPOU3BO/JICTBA.

Ilepeuenp TeM Ja0OpaTOpPHBIX 3aHATUH ompexensercs pabodell mnporpamMmol ydeOHOU
JUCIMIUIMHBL. KOIM4ecTBO CTYNEHTOB HAa TAaKMX 3aHATHSAX HE INPEBBILACT IOJOBHHBI aKaJEeMUYECKOU
rpynmsl. [Ipucrynas k pabore B nabopaTopuu, CTYAEHTY ClelyeT 3HaTb, YTO JH0O00€ HEecoOIoJieHne
pacrucaHusl 3aHATHH M JUCLHUIUIMHBI OYJeT CUMTAThCS HapyIIEHHEM ero CIy>KeOHbIX O00s3aHHOCTEH.
[IpenogaBaTenb, KOTOpBIM BIEpBbIE BCTpEYAETCS CO CTYIACHTAMM Ha BBOJHOM 3aHSATHH, JOJIKEH
03HAaKOMHTb UX C OOLIMMU NpaBUIaMU pabOTHI B 1aOOpaTOPUU, KOTOPbIE OHU 00s3aHbl HEYKOCHUTEIBHO
BBITIOJTHSTh.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUNHBIX CpPENCTB - caMblii 3()PEeKTUBHBIH
Croco0 JOHEeceHus BaXHON HH(POpPMauM NpU MyOJWYHBIX BbICTYIUIEHHsX. Cralg-mpe3eHTauuu ¢
UCMOJIb30BAHUEM MYJIBTUMEIUHHOTO 000pYIOBaHMS MO3BOJISIOT 3()()EKTUBHO M HATIIAAHO MPEICTaBUTh
cojlepKaHue HM3y4aeMoro Marepuana, BBIICIUTh M MPOWLTIOCTPUPOBATH COOOIIEHHE, KOTOpPOE HeceT
MOYYUTENIbHYI0O HH(OpMALIMIO, IMOKa3aTh €€ KIIOUeBble COJAep)KaTelibHble MyHKTHI. lcrmonb3oBaHue
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MHTEPAKTHUBHBIX  DJIEMEHTOB TMO3BOJSET YCWINTh OS(G(EKTUBHOCTh IyOJIMYHBIX  BBICTYIUICHHH,
SIBIISTIOIIMXCS YacThIO MPO(PECCHOHATBHON AEATEIIbHOCTH MPENOAaBaATEIA.

OnnaiiH-ceMMHap — pa3HOBHIHOCTh BeO-KOH(EPEHINH, TPOBEACHUE OHJIAWH-BCTPEY WU
npe3eHTanuii yepe3 VMHTepHET B pexuMe peallbHOro BpeMeHU. Kak[plii U3 y4aCTHMKOB HaXOIUTCA Y
CBOEro KOMIIbIOTEpa (CpeAcTBa CBA3M), a CBA3b MEXKIY HUMHU MoOJJep)kuBaercs uepe3 HMHTepHer
IIOCPEJICTBOM 3arpy’kKaeMoro IMpWIOKEHUs, YCTAaHOBJICHHOI'O Ha KOMIIBIOTEPE KaXJ0ro YydacTHHKA
(Zoom, Meet, Skype u ap.).

Buneoxondgepenunsi — ceanc Buneokondepenucpsazu (BKC) — 310 TexHOIOTHS MHTEPAKTUBHOTO
B3aMMOJICHCTBHA JIBYX U OoJyiee y4aCTHUKOB 00pa30BaTeNbHOIO Ipolecca i oOMeHa uHpopmMaiuei B
peaIbHOM pEXUME BPEMEHHU.

W cnonb3yroTcsi HHTEPAKTUBHBIE METObI OOYUCHHS: CUTYallMOHHBIEC 33a[a4, HCCIEI0BATEIbCKUIA
MeTon OOydeHHsl, JeJOBbIE WIPHI, IMOATOTOBKAa W IyOnuuHas 3ammta pedeparoB. Mcmomb3yrorcs
PEUTHHIOBas TEXHOJIOTUS, TEXHOJIOTUU TUCTAHLIMOHHOTO O0yUYEeHHMS.
Vcrnonb3yroTcsi HHTEPaKTUBHBIE METO/Ibl 0OYUEHUs: CUTYallMOHHBIE 337a4M, UCCIIE0BATEIbCKUN METOA
00y4eHus, 1eJI0BbI€ UTPHI, IOATOTOBKA U MyOIUYHas 3auuTa pedeparos.

TexHosiorusl  3JEKTPOHHOr0  o0y4eHusi (peaqusyercs TP TMOMOIIM  DJICKTPOHHOMH
nHpopmannoHHo-o0pa3oBarensHoi cpensl (DMOC) COI'Y npu ucnosnp3oBaHuu pecypcoB DBC, mpu
MIPOBEICHUU aBTOMATH3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS | T. II.).

Hcnonp3ytoress 0auIbHO-PEHTHHIOBAs CHCTEMa OICHKH 3HAHWW, TEXHOJOTHH C TMPUMEHEHHEM
JMCTAaHIIMOHHOTO 00y4eHus Ha rardopme http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Buapl ydueGHO#M pabOTBI MOTYT MPOBOAWTHCS JUCTAHIIMOHHO HA OCHOBE JIOKAJIbHBIX
HOPMATHBHBIX aKTOB.

- B mensx peanusanuy WHIMBHIYaJIbHOTO MOIXOJa K OOYYEHHIO CTYJCHTOB, OCYLICCTBIISFOLIMX
y4eOHBIM MPOIECC 10 WHAMNBHIAYAJIbHONW TPACKTOPUU B PaMKaxX HMHAWBHIYAILHOTO Pabouero IUiaHa,
U3ydeHHEe MaHHOW IUCIHMIUIMHBI MOXKET OCYIIECTBISATHCS Yepe3 WHAWBHIyaTbHbIE KOHCY/IbTAIlUH
NpEroIaBaTesisi OY4HO, B 4Yachl KOHCYJIBTAIMiA, MO DJIEKTPOHHOM IMOYTE, a TAKKEe C HCIOJIb30BAHHEM
Cisco Webex Meetings, mnardopmsl qucraniimonHoro ooyueruss Moodle, muunbiii kaOuHET cTyaeHTa Ha
noprane COI'Y, npyrux anementos JQUOC COI'Y.

Ne/m. Tema Bun 3ansitus | Konmuecr AKTHBHBIE HNHTEepakTHBHBIC
BO JacoB dopmbl dopmbl

1 Bakueiue Kjaccsl | Jlexknus 2 Jlexmus B | MccaemoBaTenpcKuit
HEOPraHMYeCKHX IpakTuueckoe 2 JIMAJIOTOBOM PEXKUME | METOJ 0o0yueHHs
coenuuennii.  Okcupwl, | Jadoparoproe 4 BhImomHEHKe  1feriotek

XUMHYCCKUX

KHCJIOTBI,  OCHOBAaHHUI, NpeBpaeHHii.
COJIH. CaliT JHUCTaHIIMOHHOTO

obyuenus ([10) COI'Y
Ha [UIOIIAJIKE CHUCTEMBI

«MOODLE» o
CCBIIKE:
http://Ims.nosu.ru/
2 Bonopon. [Tepoxcun | Jlexuus 2 IouckoBas Mertox paGoThl B MaJIBIX
BOJIOPOJIA. [IpakTuueckoe 2 naboparopHas rpynnax
pabora
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JlabopatopHoe 4
3 p-dJIEMEHTEI VII | Jlexmus 2 Pemenue pacueTHbix | CeMHHAp B IMAJIOTOBOM
TPYIIIIBL. IIpakTuueckoe 2 3aja4, BBIMOJIHCHHUE | PEKHME;
JTaGopaTopHoe 4 XUMUYECKHUX Caiit IO COTI'Y nHa
YIpaKHCHUIH, IOIIAIKE CHCTEMBI
MMACbMEHHAs «MOODLE» mo
KOHTPOJIbHAS paboTa | CCBUIKE:
http://Ims.nosu.ru/
4 p—onemenThbl VI rpynnsl. | Jlekius 2 Pemenue pacuetneix | MccnenoBaTenbckuii
Kuc JIOpOI. Cepa. [IpakTuueckoe 2 3a7a4, BEIITOJTHEHHNE MeTOJ 00yIeHUS
Ha60paT0pHoe 4 XUMHUYECKUX (BoeimonHeHwe
yHIpakHEHHH, WHAWBHATYATbHBIX
MUChbMEHHAs MMUCbMEHHBIX 3aJJaHHH )
KOHTPOJIbHAs padoTa
5 p—aeMeHTbl V rpynnsl. | Jlekiws 2 Jlexnus-6ecena, VIHTepaKTUBHAS JEKIHSA
A30T. [IpakTiaeckoe 2 JISKIIUS B C IPUMEHEHNEM BUICO-
JlaGopaTopHoe 4 TUAJIOTOBOM PEXXAME | M ayIHOMAaTepHajoB
6 p—aeMeHTbl V rpynnsl. | Jlexiws 2 Jlexnus-6ecena, MeTox paGoTEI B MaJbIX

Docdop. Mbibsik. | IIpakrudeckoe 2 JIeKIA B Tpyax,

CypbMa. Bucmyr. JlaGoparopHoe 8 JIUAJIOTOBOM PEKUME; | pa3HOYPOBHEBBIC
ITouckosas MMACbMEHHBIC 3aTaHUS
nmabopaTopHas Caiit 1O COTI'Y nHa
pabota TUTOIIAJIKE CHCTEMBI
Pemrenne 3amau «MOODLE» no

CCBIIKE:
http://Ims.nosu.ru/
7 p—>JIEMEHTHI 1V TPYIIIIBL. HGKHI/IH 2 ITouckoBas Meton pa60T1,1 B MaJIbIX
yl'*ﬂepoﬂ . Kp eMHI/Iﬁ A HpaKTI/IquKOC 2 Ha60paTopHaﬂ rpymnmnax

Omnoso. Ceunerl. Jlabopatoproe 4 pabota

8 p—DJIEMEHTBI 111 | Jlexnnmsa 2 ITouckosas HccnenoBaTensekuit

IPYNIIBL. I[IpakTuyeckoe 2 naboparopHas MeTos1 06yueHus

Jla6opaTopHoe 4 padora (Boimonuenne
WHAWBHATYATbHBIX
MMMCbMEHHBIX 3aJaHH)
9 S—aneMeHTHI I, 11 TpYIII. Jlexmus 2 Jlexnus-6ecena, MeTton pabOTHI B MaITbIX
[IpakTuueckoe 2 JIeKLus B rpymnmnax,
JlaGoparopHoe 4 JTUAIOTOBOM PEXXHME; | pa3HOYPOBHEBBIC
ITouckopast NMACbMEHHBIC 3aIaHUS
nabopaTopHas Caiit 1O COTI'Y nHa
pabota TUTOIIAJIKE CHCTEMBI
Pemenue 3amau «MOODLE» o
CCBIJIKE:
http://Ims.nosu.ru/
10 d- u fonemenrsr Il | Jexums 2 Jlexuus-6ecena, HUccrenoBaTenbCekuii

IPyTIEL [IpakTuueckoe 2 JIEKIUS B MeTo]1 00yueHus

Ha60paT0pHoe 4 JIManoroBoM pexume; | (Brimonnenne
ITouckosast HUHINBUIYATbHBIX
nmaboparopHast MUCHMEHHBIX 3aTaHUN)
pabora
Pemenne 3amau

11 d—amementst IV rpymmel. | Jleknus 2 Jlexuusi-6ecena, MeTo/ pabOoTHI B MAJIbIX

[IpakTiaeckoe 2 JeKUHs B rpymmnax,

Ha60paT0pHoe 4 JIMAJIOTOBOM PEXUME; | pa3HOYPOBHEBbLIE
ITouckosast MMUCHbMEHHBIE 3aaHUS
nmabopaTopHas
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pabota
Pemenue 3amau
12 d—anemenTsr V rpynmnbl. | Jlekuus 2 Jlexnus-6ecena, WHTepakTHBHAS JTSKIHS
IIpakTuueckoe 2 JIEKIUS B C IPUMEHEHNEM BUIEO-
J'Ia6opaT0pHoe 4 JIHAJIOrOBOM PEXKHMME; | U ayIHOMAaTEPUAJIOB;
ITounckoBas Meton pabOTHI B MaITbIX
nmabopaTopHas TpymIax,
pabota pa3sHOypOBHEBHIC
Pemrenne 3anau MMACbMEHHBIC 3aTaHUS
13 d—smementsr VI rpymmsr. | Jlekius 2 Jlexnus-6ecena, HUccrenoBaTenbCKMiA
XpOM. [IpakTuueckoe 2 JIEKIUS B MeTOJ 00yIeHU
J'Ia6opaT0pHoe 4 THaIoTOBOM pexknume; | (Bemmomnenne
[Touckosas WHAWBHAIYATbHBIX
nmabopaTopHas Pa3sHOYpPOBHEBBIX
pabota MMUCbMEHHBIX 3aJJaHHH )
Pemenue 3amau
14 d—p1eMeHThl VII | Jlexums 2 Jlekuus-Gecena, WHTEPAKTUBHAS JIEKIHSA
PYIIIbL. MapraHeu. [pakTudeckoe 2 JISKIIUS B C IPUMEHEHNEM BUICO-
JlaGoparopHoe 4 JTUAJIOTOBOM PEKUME; | U ayAHOMAaTEPHAIIOB;
ITonckoBas Meton pabOTHI B MaITbIX
nmabopaTopHas Tpymmax,
pabota pa3HOYPOBHEBEIC
Pemenne 3anau MMACbMEHHBIC 3aJaHUS
15 d—peMeHThl VIII | Jdexius 2 Jlexuusa-6ecena, HccenenoBaTenbeKkuit
IPYIIIbL. IIpakTuueckoe 2 JISKIIUS B METOJ 00yICHUS
JlaGoparopHoe 4 UAIoroBOM pexkume; | (Brimomaenne
ITouckosas WHAWBHAIYATbHBIX
nmabopaTopHas MMACbMEHHBIX 3aJaHHH )
pabota
Pemenue 3amau
16 d-pnementsr I- 11 TpYIIL. Jlexmsa 2 Jlexnus-6ecena, UccnenoBarenbckuii
IIpakTuueckoe 2 JEKIYS B MeTo/1 00ydeHHs
JlaGoparopHoe 4 JTUaIoroBoM pexkume; | (Brimomaenne
[Touckopast WHAWBHATYATbHBIX
nabopaTopHas MACbMEHHBIX 33JaHHH )
pabota
Pemenue 3amau
17 p—onementsl VIII Jlexmus 2 Jlexnusi-6Gecena, HHTEPaKTUBHAS JIEKIIHS
TPYIIIBL B JIaArOPOJIHEIE IIpakTuueckoe 2 JIEKLUs B C IPUMEHEHNEM BUICO-
JTUAIIOTOBOM PEXXHUME; | M ayIHOMAaTepHajoB
ra3pl. Pemenue 3amau
18 Py6e)KHbIe KomnsrotepHoe 2 Kommsroteproe HUccnenoBaTenbckuil
aTTECTAIlMOHHBIC TECCTUPOBAHUEC TECTUPOBAHUE, MeTo/ 00ydeHHs
Pemenwue 3ana4 (BelmoneeHue
KOHTPOJIbHBIC pa6OTBI
WHAWBHATYATbHBIX
MMUCbMEHHBIX 3aJaHH)

7. Y4eGno-MeToanIecKoe ofecrnedeHue caMoCTosITebHON padoThl

CamocTosaTenpHas pabora oOOydYalomUXCsl SIBISIETCS OJHMM W3 BHUAOB YUEOHBIX 3aHSATHH.
CamocTosiTenpHast paboTa MPOBOJUTCS C IEIBIO:
— CHCTEeMaTH3alliy U 3aKPEIUICHHSI MTOTYYSHHBIX TeOPETUUECKUX 3HAHUMA U MPAKTUIECKUX YMEHHIMA
00yJaronmXxcs CTyJAEHTOB,;
— yrayOJeHHs ¥ PacIIuPeHHs TEOPETUICCKUX 3HAHUM;
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— (hopMHUpOBaHKS YMEHHI UCIIOIb30BaTh HOPMATUBHYIO, TPABOBYIO, CIIPABOYHYIO JTOKYMEHTAIHEO
U CIICIUAIIbHYIO JIUTEPATYPY;

- (GOpMHpPOBAaHUS CAMOCTOSITCJIBHOCTH  MBIIUICHHS, CIIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO M CAaMOPEaTH3aIINN;

— pa3BHUTHS UCCIICIOBATEIBLCKUX YMEHUH.

CamocTtosiTenpbHas padoTa OOYYAOIIMXCS OCYIIECTBISICTCS Ha MPOTSHKCHUU HM3YYCHHS BCed
JUCIMILIAHBI B COOTBETCTBUH C YTBEPXKICHHOM B yUeOHOM ILJIaHE TPYJOEMKOCTBIO U COCTOMUT H3:

- paboTBl CTYACHTOB C JICKIIMOHHBIMH MaTepHajlaMHd, IIOMCKa W aHajgu3a JIMTepaTypbl W
JIEKTPOHHBIX HCTOYHUKOB HH(POPMAIIUH T10 3aJaHHON TeMe;

- BBINOJIHEHUS 3aIaHui J1sl camocTosaTenbHol padoTel B OUOC COT'Y;

- M3Y4YCHUS TEOPETHUECKOTO0 M CTATUCTUYECKOrO MaTepualia JUis MOATOTOBKH K CEMHUHApPCKUM
3aHATHSIM;

- IOJITOTOBKH K DK3aMEHY.

CamocrosTenbpHas paboTa CTYACHTOB MPOBOJMTCSA B BHJEC NMUCbMEHHBIX JOMAIHUX 3a7aHuil (B
TOM YHCIIE, PA3HOYPOBHEBBIX 3aJ[aHMIi), MOJTOTOBKM KOHCIIEKTOB IO TeMaM NPAKTUYECKUX 3aHSATHI.
CTyIeHThI MMUCbMEHHO BBIMTOJIHAIOT 3aaHUs U1 CAMOCTOSTCILHOW PabOThI, MOJIB3YSICh TEOPETUUCCKUM
MaTepuasioM (JIeKIMM, y4eOHas JMTeparypa W HWHTEPHET-PECYpChl IO JaHHOW TeMe), IMOCIE Yero
MIPOBOIUTCS 0OCYKACHUE TaHHON TEMBI 10T PYKOBOJCTBOM IPEIIOaBaTEIS.

Bompockl, BBIHOCHMBIE Ha CaMOCTOSTEIBLHOE HW3YyUCHHE, a Takxke ydeOHas JuTeparypa u
METOAMYECKUI MaTepuas 1Mo OpraHUu3alk CaMOCTOSITEIbHON pabOThI CTYACHTOB OTPAXKCHBI B Y4eOHO-
MeToauYecKor Kapte mucuuiuimabl «Heopranumveckas xumwusi» (Tabm. 5.1.), a Takke Ha caiite
mucranionHoro ooydenus COI'Y mromanka cucrembl «kMOODLEY mo cepuike: http://Ims.nosu.ru/.

[To kaxkmoit M3 TEeM JUIsi CAaMOCTOSITEIILHOTO HM3y4YCHHs, NMPHUBEACHHBIX B pabodell mporpamme,
CTy/JICHTaM CJIe[yeT CHavajga MpPOYUTATh PEKOMEHJOBAHHYIO JHTEpPATypy M MPH HEOOXOIUMOCTH
COCTaBHUTb KPATKUi KOHCIICKT OCHOBHBIX TOJIOXKEHUH, TEPMUHOB, CBEJICHUH, TPEOYIOIIUX 3alIOMHUHAHUS
SIBJISIFOIMXCS OCHOBOITOJIATAIOIIAMHM B TOM TEME.

[lpy  TOArOTOBKE 3aJaHWil IO CAaMOCTOSTEIBHONH paboTe CTyleHTaM  HEOOXOIMMO
OPHEHTHUPOBATHCS HA KOHCIICKTHI JIEKIIUH, PEKOMEHIYEMYIO JIUTEPATYPY.

JIist paciIMpeHus 3HaHWIA 10 JUCIUIUIMHE PEKOMEHIYETCS UCTIONb30BaTh MIHTepHET-pecypChl:

NPOBOJUTh TOUCK B pa3IMYHBIX CHCTEMax, TaKMX KaK OOIIMHE TIOUCKOBBIE CHCTEMBI:
www.yandex.ru, Www.google.ru, a Takxe CHElMaJIbHBIE ITOMCKOBBIE CHCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

33}131—[1/[5[ JJI1 CAMOCTOATENbLHOM paGOTbI CTYACHTOB 110 JTUCHUIIJIHHE
«Heopra}mqecncaﬂ XUMHUA»
CaMocTosTenpHas pa60Ta CTYACHTOB, HPCAYyCMOTPCHHAA y‘Ie6HBIM IJIaHOM,  OOJIDKHa

COOTBETCTBOBAaThH 0Ooyiee TIIYOOKOMY YCBOEHHIO H3y4aeMoro Kypca, (QOpMHUpPOBaTh HaBBIKU
HCCIIEIOBATENHCKON paboThl U OPHEHTUPOBATH CTYACHTOB Ha YMEHUE MPUMEHSTh TEOPETUUYECKUE 3HAHUS
Ha MpaKTHUKeE.

3amaHus 71 CAaMOCTOATENBHON paOOThI COCTABIISIOTCS IO pasziesiaM M TeMam, MO0 KOTOPHIM He
MPEAYCMOTPEHBI ~ AyJUTOPHBIE  3aHATHSA, JUOO0 TpedyeTcs JOMOJTHUTENBHO mpopadoTaTh U
MMPOAHAIN3UPOBATH paCCMaTPUBAEMbIN TIPETOIaBaTelieM MaTeprail B 00beMe 3alIaHMPOBAHHBIX YaCOB.

3amaHus IO CaMOCTOSTENHFHOM padOoTe MO AUCIUIUIMHE MOTYT OBITh CIICIYIONTUX BUIOB:

® KOHCIIEKTHPOBAHME MEPBOUCTOUHUKOB U JAPYroi yueOHOU JTUTepaTyphl;
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e mpopaboTka yueOHOTO Marepuaia (10 KOHCIEKTaM JICKIIMK y4eOHOW W Hay4dyHOH JUTEeparype) u
MOJITOTOBKA JIOKJIAJIOB HAa CEMUHApax M MPAKTHYECKHX 3aHATHSX, K yYaCTHIO B TEMATHYECKHX
TMCKYCCHSIX M JICJIOBBIX UTPaX;

®  BBINOJIHEHUE KOHTPOJIBHBIX PadOT, TBOPUECKUX (MIPOCKTHBIX) 3aIaHHIA;

® pEIICHHUE 33a/1a4, BHIMOTHCHHE XUMUYECKHUX YITPAXKHCHUN;

e paboTa c TeCTaMU M BOIPOCAMHU JIJIsl CAMOIIPOBEPKH;

® MOJEIMPOBAHKE W/WIIN aHAJIN3 KOHKPETHBIX IPOOJIEMHBIX CHTYaIlUH;

® aHajNM3 CTATUCTUYECKHMX M (PAKTUYECKHX MATEPUAIIOB, COCTABJICHHE BBHIBOJIOB HA OCHOBE
MPOBEJICHHOTO aHAIN3a | T.JI.

Pe3ynpTaThl caMOCTOSATENEHOW PAaOOTHl KOHTPOJMPYIOTCS MPETMOAaBaTeIeM H YYUTHIBAIOTCS IMPH
aTTecTallul CTyAeHTa (9k3ameH). lIpu 3TOM TPOBOIATCS: TECTUPOBAHHE, AKCIPECC-OMPOC Ha
CEMHUHAPCKHUX ¥ MPAKTUYESCKHUX 3aHITHSX, 3aCTYIIMBAHUE JIOKJIAJIOB, IIPOBEPKA MUCBMEHHBIX padoT U T..

CamocTtosTenpHas paboTa CTYACHTOB BKJIIOYACT BBIMOJIHCHHE JOMAIIHHUX 3aJlaHUH K KaXIOMy
1a00pPaTOPHOMY H MPAKTUICCKOMY 3aHATHIO. 3aIaHUS COACPKAT YCTHYIO TIOJIOTOBKY 110 TEOPETHICCKUM
BOIIPOCAM, BBINIOJIHCHUE XHMHUYECKUX YIPAKHEHUH, pelIcHHe 3aaad 1mo (U3MYECKOH M KOJUIOWITHOU
XMMUH.

JlJis MOATOTOBKHM K 3aHSATHUSIM CTYISHTBI ITMOJIB3YIOTCS y4eOHUKaMU M y4eOHBIMH ITOCOOMSIMHU,
yKa3aHHBIMH B CIIMCKE PEKOMEHJIOBAHHOW JIMTEPaTypbl, a TaKKe WHTCPHET-UCTOYHHKaMU. Bcee
METOJAMYECKUE MaTepUalibl MPEICTaBlIeHbl B cucTeMe auctaHimonHoro oOyuenuss COI'Y (Caiit J1O
COT'Y na momaguke cucremsl «MOODLE» no cepuike: http://Ims.nosu.ru/).

MeTtoauyeckue peKOMeH/IallM U 110 UCII0JIb30BAHMIO HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUH 00y4eHust

Jns  u3ydeHHs JIEKIMOHHOIO Marepuala JUCLUIIMHBL I[PUMEHSIOTCSA ayIUOBU3YyalIbHbIE
(MynbTUMEIUNHBIE) TEXHOJOTUH, KOTOpbhlE HE OTPHULAIOT TPAJUIMOHHBIE, MPOBEPEHHBIE BpPEMEHEM
METO/bI MpenoJaBaHus, HO, IIPU 3TOM, OHU HOBBIIIAIOT HAMJIJHOCTh, UH(POPMATUBHOCTb, ONIEPATUBHOCTh
B I10/1a4e UH(OpMAaILIMH, TO3BOJIAIOT SKOHOMUTDH BPEMSI 3aHATHUH.

Kaxnoe npaktuueckoe (CEMHUHApPCKOE) 3aHATHE UMEET CBOIO 0CO0YI0 (hOpMy NMpOBENEHHUS, CBOIO
METOJIOJIOTUYECKYIO  clielu(pUKy, 4YTO TIO3BOJISIET pa3BUBaThb Yy CTYJACHTOB pa3jIMYHbIE Kak
OOIIEKyJIbTypHBIE, TaKk M HpodeccuoHandbHble KommeTeHIMH. IlocTaHoBka mpoGsieMbl, pa3dop
aKTyaJIbHbIX KOHKPETHBIX W THUIOTETHMYECKHUX CHUTYyallMi, co3gaHue aTMmocepbl auaigora MeExIy
IpernoiaBaTesieM U TPYNION MO3BOJSIET paboTaTh MHAMBUAYAIBHO W B MajbIX IPYIIMax, KOJJIEKTHBHO
oOCyXXIaTh OINpeAeNeHHbII TeMaMH MaTepuall, a TaKKe€ HMHHUIMHUPOBATh CAMOCTOSTEIbHYIO pPaloTy
CTyIeHTOB. IIpu OCMBICIECHUM COAEP)KAHMUSA BOIPOCOB IPAKTUYECKHUX 3aHATUN IIPECIENYEeTCS LEIb
co0JII0AaTh MPEEMCTBEHHOCTh B MPO(PECCHOHAIBHOM U B TBOPUECKOM PA3BUTUH CTY/IEHTOB.

KoHtponbs camocTosiTenbHONH pabOTHl CTYJEHTOB NPU3BaH CAENaTh Ipolecc oOydeHus Oosee
LEJIOCTHBIM M oOpraHuyHbeiM. Ero 3amaya He ocTaBUTh 0€3 BHHMMaHUS Jaxke, Ha TEpBbIM B3IUIAL,
MaJI0O3HAaYUTENbHBIE BOIIPOCHI.

KoMnbroTepHO€E TECTHPOBAaHUE MTO3BOJISIET OCYIIECTBIIATh UTOTOBBIM KOHTPOJIb 3HAHUM CTYZEHTOB.
TecToBblil Marepuan BKJIIOYAET B ce0s COJepKaHHWE BOMPOCOB IO KaXIAOMy U3 0003HaueHHBIX
IIPOrpaMMoOi1 pa3ziesioB.

Kaxaplii Bompoc mpearnosiaracéT HECKOJBKO BapHaHTOB OTBETOB, CPEAM KOTOPBIX HMMEIOTCS
abCOJIIOTHO HEBEpPHBIH, MPaBWIbHBIN U B OOJbIIEH WJIM MEHBIIEH CTENeHH PacKpbIBAIOLIUN CYIIHOCTh
Bompoca. B mpoliecce KOMNBIOTEPHOTO TECTUPOBAHMS 3ajjaya CTYACHTOB OIpeNeNseTcsi Kak BBIOOp
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IIpaBUJIbHOI'O OTBETAa U3 MHOFOO6pa3I/I${ BAapUaHTOB.

B TecToBBRIX 3alaHUuAX €CTb BOIIPOCBI Ha

COOTBETCTBHE. B mporiecce KOMIBIOTEPHOTO TECTUPOBAHUS, 33/1a4a CTYJACHTA OMpeAessieTcs KaK BBIOOD
MPAaBWJIBHOTO OTBETA M3 MHOT00Opa3usi BApUAHTOB.

Bompocel 1 Tembl, OTBOAMMBIE HA BBINOJIHEHUE CAMOCTOSTEIBHOM pabOThl MO JUCHUIUIMHE, a
TaK)Xe KPUTEPUH OLIEHUBAHUSA 0 KaXKIOMY BUAY pabOThI coaepxkatcs B pazaeine 5 PIT/I.

MeToanyeckue yKa3aHus JJIs1 00y4al0mMXCs 10 OCBOEHHUIO THCHUILTHHBI

By yueOHBIX 3aHATHI

OpFaHI/ISaHI/IH ACATCIIBHOCTH CTYJCHTA

Jlekuus

[Tocemenue JIEKIIMOHHBIX 3aHITUA U KOHCIIEKTUPOBAHUE JIEKLIMOHHOTO
MaTepuana SBISETCS HEIOCTaTOYHBIM YCIOBUEM [Jisi YCHEIIHOTO
yCBOGHHsI JTUCHMIUIMHBL. CTyIeHTy HEOOXOJUMO CHCTEMAaTHYEeCKH
paboTarh ¢ y4eOHOW M METOAMYECKOW JIMTepaTypoH, PeKOMEHyeMOn
0 KaXJIOMY pas3felly JIEKTOPOM, JOIOJIHAS KOHCIEKT JIeKIUH
HEOOXOJUMBIMU TMOSICHEHUSIMH, YTOYHEHHUSAMH W TEPMHUHAMHU TIO
uzydyaeMoil teme. HeoOXoaumo nucaTh KOHCHEKTHI JIEKIMM: KpaTko,
cxemaruyHo. [locrnenoBarensHO (UKCHPOBATH OCHOBHBIE IMOJIOKEHUS,
BBIBOZIBI, (POPMYJIMPOBKH, OOOOIICHHS; MOMeuYaTh Ba)KHBIE MBICIIH,
BBIICTISITH KIIIOUEBBIE CIIOBA, TEPMHUHBI. [IpOBEpATH TEPMUHBI, TOHATHIA
C IIOMOUIbIO  DSHUMKJIONEOUH, CIIOBapel, CIPaBOYHUKOB €
BBIMMCHIBAHUEM TOJKOBaHUN B TeTpaab. (OO003HAUYUTH BOMPOCHI,
TEPMHHBI, MaTe€pHall, KOTOPBIH BBI3bIBAET TPYJHOCTH, MOMETUTh H
MOMBITATHCSI HAWTH OTBET B pPEKOMEHAyeMoi nuteparype. Ecnu
CaMOCTOSITENIbHO HE yAaeTcs pa3o0parbes B MaTepuale, Heo0X0IuMO
chopMyIHpOBaTh BOMPOC U 33JaTh MPENOAABATEN0 Ha KOHCYIbTALIUH,
Ha MPAKTUYECKOM 3aHSITHH.

JlabopaTopHoe
3aHATHE

JlaGopaTopHble  3aHATUS  HampaBlieHBl  Ha  (opMupOBaHHE
NPAKTUYECKUX YMEHUH, CBSI3aHHBIX C OpraHM3alUeil aKTUBHOIO
B3aMMOJICHCTBUS ~ YYaCTHUKOB 00Opa30BaTeJbHOTO Mpolecca o
U3YYEHUIO MaTepuasa, 3aKperyieHHe NPaKTHUECKUX HaBBIKOB s
peuieHus NpodecCHOHANBHBIX 3aaad. [Ipy MOATOTOBKE K 3aHATHAM
HE00XO0IUMO MOBTOPUTH JIEKIIMOHHBIN MaTepual 1o u3ydyaeMoil Teme,
W3YYNUTh MaTepuall, pEKOMEHJI0BAHHBIN MIPENoaBaTesieM M0 CIUCKAM
autepaTypsl. [loaroroBka Kk 1a60paTOPHBIM 3aHITUAM MPECIETYET JIBE
OCHOBHBIE LI€JM: TEPBOE - MOBTOPEHUE M3Y4YEHHOro Martepuana. s
9TOTO HCIOJB3YKOTCA KOHCIIEKTBI JIEKIUH, pPEKOMEHJIOBaHHas 15
OCHOBHas W JIOMOJHHUTENIbHAS JIUTepaTypa; BTOpoe - YriyOseHue
3HaHUN 1o Teme. JlaGopaTopHble 3aHATHS CIIy)XaT JUIsl 3aKpEIUICHUS
TEOPETUYECKMX OCHOB, H3JIaraéMbIX B  JIEKIUAX, IOJTY4YCHHUS
MPAKTUYECKUX HaBBIKOB pELIEHUS NpodecCHOHaNbHbIX 3anad. OHu
IPOXOJAT C HCIOJIb30BAHUEM CTEHNIOB, METOJUYECKUX YKa3aHWH,
yueOHO-HarMAJHBIX MOCOOUH, B KOTOPBIX OTpa)XeH HEeOoOXOIUMBIH
MUHUMYM 3aJad Jjs OCBOEHHUS pa3felioB M TEM JUCLUIUIMHBIL
3aBepIamiiei 4acThio 1TabopaToOpHOU paboThI SBIsIETCS oopMiIeHHE
B paboueit TeTpaau otdera. CopepikaHue oTYeTa OMpEAEIseTCsS TEMOM
3aHATHSA U MOXKET BKJIIOUATh B ce0sl BOMPOCHI Pa3IMYHOIO Xapakrepa.
Tax nmpu npoBezieHUH J1a0OPaTOPHOI PabOTHI B COCTaB OTYETa MOTYT
BXOJIUTh: KPaTKOE ONMMCAHME METOJMKH BBIIIOJIHEHUS PadOThHI; cXema
7a00paTOpPHOIl YCTAaHOBKHM; HEOOXOIMMBbIE pacyeTbl Mo 00paboTke

26



HOJTyYeHHOW HMH(POPMAIIMK; aHAINW3 MOJYYCHHBIX ITaHHBIX WU oOIIee
3aKiaroueHue  (BbIBOJbI). JlOTMOMHUTENbHBIE M HUHIMBHAYaJIbHBIC
TpeOOBaHUS M3JIOKCHBI B METOIUYECKHX IMOCOOMAX K KakKIOh
nabopatopHoOit pabore

KosanoxkBuym

KoiiokBHyMBbl HampaBieHbl Ha YriyOJieHHE TEOpeTHMYECKUX 3HAHUM,
dbopMupoBaHue MPAKTUIECKUX YMEHHUI 51 KOMIIETEHIINI
00yyaroImuxcsi, NpeayCMOTPEHHbIX MPOrpaMMON IUCHMIUIMHBL [Ipu
MOJATOTOBKE K KOJUIOKBUYMY HEOOXOAWMO MOBTOPUTH JIEKIIMOHHBIH
MaTepuai 1o U3y4yaeMoU TeMe, U3YYUTh MaTepuall, PEKOMEHI0OBaHHBIN
IIpenojaBareiieM II0 CIUCKaM JIuTepaTypel. B mpouecce 3aHsaTuit
oOpalath BHUMaHUE Ha IPAKTHUYECKOE NPUMEHEHUE TEOpHUM M Ha
METOAMKY  pEUIeHHs  THMIOBBIX  3adad  Npo(ecCHOHATBHOM
JESITCIIBHOCTH.

IInceMeHHBIE
AOMAIIHHE 3aJaHuA
(KOHCIIEKT)

3HAKOMCTBO C OCHOBHOM U JIONOJIHUTEJIbHON JIUTEpaTypoil, BKIItoYas
CIPaBOYHbBIC M3/aHNUs, 3apyOe)KHbIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIO)KEHUH, TEPMHMHOB, CBEICHHM, TpeOYIOUIMX 3alOMHUHAHUSA U
ABJIIOIMXCSI  OCHOBOIIOJIAralOIIMMU B 3T0M Teme. CocTaBicHHE
KOHCIICKTOB IT10 IMTPOYHUTAHHBIM JIMTCPATYPHBIM UCTOUYHHUKAM U AP.

[Ipy nNOAroToBKE K 3aHATUIO HEOOXOJUMO OPHUEHTHPOBATHCA HA
KOHCIEKTBI JICKIUHA, PEKOMEHAYEMYIO JTUTEPATYPY.

ITo xaxno¥i U3 TeM [UIsl CAMOCTOSITEILHOTO U3Y4YEHHUs, IPUBEICHHBIX B
paboueil mporpaMme, clieqyeT cHayaja MpoYUuTaTb PEKOMEH/I0BAaHHYIO
JUTEpaTypy W TpU HEOOXOTUMOCTH COCTABUTh KpPATKUN KOHCHEKT
OCHOBHBIX  IIOJIO)KEHUH, TEPMUHOB,  CBEIEHHUH,  TpeOyroIMX
3alIOMUHaHMS U ABJIIOIINXCS OCHOBOIIOJIAraloIMMHU B 3TOU TEME.

I[JISI pacInpCHUA 3HAHUH 10 JUCHUIIIINHE PEKOMCHAYCTCA
UCnoJbp30BaTh IHTEpHET-pECypCHI:

MMpOBOAWUTL IIOUCK B Pa3IUMYHBIX CHCTEMAX, TaKHUX KakK O6IIII/IG
MIOUCKOBBIE CHCTEMBL: www.yandex.ru, www.google.ru, a TaKxe
CIICNUaJIbHBIC ITIOMCKOBBIC CUCTCEMBI.

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTposabHasi paGora
(mucbMeHHast)

lenp kOHTpoNbHON pabOTHI - MPOBEPKAa Pa3BUTHSI HaBBIKOB,
YCBOGHHS M 3aKpEIUICHUS MaTepuaya, MOJIY4YEHHBIX INPU HU3YYEHHH
JUCIUIUIMHBI, M BBIIOJHAETCS CTYJIEHTAaMH 3a04YHOTO OOYYEHHS.
Pabota BBITOJIHAETCS 1o WHIVBUAYaJIbHBIM 3alaHUAM
MalIMHONUCHBIM ~ WJIM  PYKONUCHBIM  TekcToMm. Pabora  maer
BO3MO>XHOCTb YCTaHOBHUTH CTEIEHb YCBOCHMS MaTepHala U yYMEHHUE
NPUMEHSTh 3HAHUS, TOJyYeHHbIE PU U3YYEHUH AUCUUIUIMHBL. PaboTta
CHOCOOCTBYeT OBJAJEHUIO MaTepuaioM, TIPUBUBAET HABBIKKM B
CaMOCTOSITEIbHOM PEIICHWH MPAaKTUYECKUX BONPOCOB M B paboTe ¢
JIUTEPATYPOU.

JK3aMeH (YCTHBII)

Onenka oTBeTa Ha 3K3aMEHE IPOBOJUTCS B COOTBETCTBHM C
[TonoxxenneM o OaJUTbHO - PEHUTHHTOBOM CHUCTEME OIICHKHM 3HAHHUU
crynentos COI'Y.
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8. Ouenounble cpeaCcTBa IS TEKYIIEro KOHTPOJIS yCIIeBAEMOCTH, py0esKHOli aTTecTanuu 0
NPOMEKYTOUYHOM ATTeCTALMH 110 UTOraM OCBOEHHS TUCHUILIUHBI.

1 mpoBeneHHs TEKYyLIEro M WTOTOBOIO KOHTPOJIS HCIOJIB3YIOTCS CIEAYIOIIHE OLICHOYHBIE
CpeAcTBa: OTBEThl Ha BOIPOCH! (KOJJIOKBUYMBI), IMOATOTOBKA M BBINOJHEHHE JIAOOPATOPHBIX pPadoT,
[UMCbMEHHBIE JOMAILIHUE 33JaHHs [10 BOIPOCaM, TECTOBbIE 3aJJaHUs, TUCbMEHHbIE KOHTPOJIbHbBIE Pa0OTHI.

Buabi koHTpOJIA.

Pabouas nporpamMma npearnosaraer TEKyIUNA U IPOMEXKYTOUHbII KOHTPOJIb 3HAHUH.

Texyuquii KOHmpPOab — 3TO HEMPEPBIBHO OCYLIECTBIIAEMbIM MOHUTOPUHT YPOBHSI YCBOCHHS 3HAHUI
1 (HOpPMHUPOBAHUS YMEHUH M HABBHIKOB B TEUCHHME CEMECTpa WM Y4eOHOro roga. TeKymwuid KOHTPOJIb
3HAHWH, YMEHUH M HAaBBIKOB CTYJCHTOB OCYIIECTBIISICTCS B XO/A€ YUeOHBIX (AyIMTOPHBIX) 3aHITHH,
IIPOBOJMMBIX II0 pacnucaHnio. PopMaMy TEKYLIErO0 KOHTPOJISI BBICTYNAKOT ONPOCHI HA CEMUHAPCKUX M
MIPAKTUYECKUX 3aHATHUAX, a TaKXKe KOPOTKUE (10 15 MMH.) 3a/1aHMs, BBIIIOJIHIEMbIE CTYACHTaMHU B Haydaje
JeKIMU C LEeJbI0 MPOBEPKU HAJIMUUsS 3HAHUM, HEOOXOAMMBIX JUIsl YCBOEHHMsSI HOBOI'O MaTepuana WM B
KOHIIE JIEKLIVH JJIS1 BBIICHEHMS CTETIEHU YCBOCHUS U3JI0)KEHHOIO MaTepHualla.

PyGexHBIIl KOHTPOJIb OCYIIECTBIAETCS MO Oojiee WM MEHEee CaMOCTOSTENbHBIM pas3jienaMm —
y4eOHbIM MOJYJSIM Kypca M HPOBOJUTCS O OKOHYAHWMU M3Y4YEHMs Marepuasa MOAYJs B 3apaHee
YCTaHOBJIEHHOE BpeMs. PyOexHbIi KOHTPOJIb NMPOBOAUTCS C ILIEJIbIO OINpPENEICHUs KayecTBa YCBOEHUS
MaTepuana ydeOHOro Moaynisl B I1esioM. B TeueHue cemecTpa MpPOBOAMTCA [Ba TaKUX KOHTPOJIBHBIX
MEPOTIPHUSTHUS 110 TPAdUKY.

dopma NpoBeAECHUA UTOTOBOTO YK3aMeHa — yCTHasA. Pe3ynpTupyronias 3K3aMeHalMOHHAas OLICHKA
omnpenensercs B cootBeTcTBuu ¢ [lonoxxennem COI'Y o 6aiibHO-peHTUHIOBOM CUCTEME OLIEHKH 3HAHUN

CTYJIEHTOB.
BAJIJIBHAS CTPYKTYPA OLIEHKMN.
Musm. Makec.
KOJI-BO KOJI-BO
dopma KOHTpPOJIA
0aJ1J1I0B 0aJJ10B
Texywiaa oyenka CTyJeHTa B TeueHue 1-8 HEAEIU COCTOUT U3: 0 25
e  BrhIlIOJTHEHNE NMUCHbMEHHBIX JIOMAIIHUX 3aJaHUM 110 TEMaM 3aHATUN U
CaMOCTOSITEeIbHON paboThl (KOHCTIEKTOB) —9 0
e [loaroroBka v OTBETHI HAa MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
160 8=80
e [loaroroBka v BEIIOJTHEHHE JIAOOPATOPHEIX padoT - 1 6@ 8 =8 6
1-a pybesrcnas nucomennas KOHMPOAbHAA paboma 0 25
Texywaa ouenka ctynenta B Teuenue 10-17 Henenu COCTOUT U3: 0 25
e  BrhIloJTHEHNE MMCHbMEHHBIX JIOMAIIHUX 3aJaHUM 110 TEMaM 3aHATHN U
CaMOCTOSITEIbHON paboThl (KOHCIIEKTOB) — 9 @
e [loaroroBka v OTBETHI Ha MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
10608=80
e [loaroroBKa M BBIIOJIHEHHUE J1a00OpPaTOPHBIX paboT - 1 6@ 8§ =8 6
2-3 pybescHas nuCbMeHHAsE KOHMPOIbHAA padboma 0 o5
Hmozo
0 100
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8.1. IIpakTnyeckue (ceMUHAPCKHUE) 3aHATHS

[IpakTuueckue (CEMUHAPCKUE) 3aHATUSI IPU3BAHbl HAYUUTh CTYJIEHTa CAMOCTOATENIbHO U3y4aTh U
aHAIM3UPOBAThH YUEOHBIN MaTepual.

[lenpro cEeMUHAPOB I CTYACHTOB SIBISIETCS: 1) 3HAKOMCTBO ¢ 0a30BBIMH MOHSTHSIMH Kypca; 2)
npuoOpeTeHne HaBBIKOB aHaiM3a Y4eOHOro marepuana; 3) BbIpaOOTKa YMEHHUS CaMOCTOSITENIbHO H
KPUTHYECKH MOIXOIUTh K U3y4aeMoMy marepuainy; 4) GopMupoBaHuE HABBIKOB YCTHOTO BHICTYIUICHUS U
ydacTus B AUCKYCCHUAX; 5) OArOTOBKA U 3alIUTa pepepaToB M0 H3y4aeMbIM TEMaM.

3amaveil MpakTUYECKUX (CEMUHApPCKUX) 3aHATHM SBISIETCS 3HAKOMCTBO C OCHOBHOW U
JOTIOJTHUTEIBHON JHUTEpaTypol, BKJIOYAs CHPABOYHBIC HW3JAHUS, KOHCIEKT OCHOBHBIX TOJIOXKECHHIM,
TEPMUHOB, CBEJICHUM, TPEOYIOMIMX 3alIOMUHAHUS U SIBJSIONUIMXCS OCHOBOIOJIATAIOUIMMU B 3TOU TEME,
BBITIOJIHCHUE WMHJUBUAYAIbHBIX 3aJaHUN (TIOJTOTOBKA OTBETOB HA BOMPOCHI MPAKTHYECKOTO 3aHSATHUS,
COCTABJICHHE YPaBHEHUM pEaKIINil, pelieHue 3aaay).

3amaHus I NIPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

IMPAKTUYECKOE (CEMMHAPCKOE) 3AHATHE N 1. «BakHeillnime KJacchbl
HEOPraHN4Y€CKUX coeJII/lHeHl/Iﬁ. OKCHI[LI, KHCJI0TbI, OCHOBAaHUA, COJIHN. (2 qaca)

Bonpocul 01a noozomoeku (Konnoxeuym):
1. Baxwneiimme Kiacchl HEOPraHMYECKUX coenuHeHuil. IloHsaTHsa okcraa, KUCIOThI, OCHOBAaHHUSA U COJH C
TOYKH 3PEHUS TCOPHH DIICKTPOITUTUIESCKOHN AUCCOLUAIINH.
2. Oxcuppl: ompeneneHne, Kiaccupukanms, HOMEHKIATypa, OOIHe METOBI TOTYYCHHUS M XUMHYECKUE
CBOMCTBA.
3. OcHoBaHus: omnpeaencHue, KiaccuUKanys, HOMEHKIATypa, OOIIMEe METOAbl IONy4YCHUS WU
XUMHYECKHE CBOWCTBA.
4. Kucnotsl: onpejeneHue, KIacCU(PUKAIA, HOMEHKIIATypa, 0OIIrue METOAbI TOTYYSHHUS U XUMHUYECKUE
CBOMCTBA.
5. Conu: ompexenenue, kiaccuuKanms, HOMEHKIATYpa, OOIIUE METOJbl TONYyYEHHS W XUMHUYECKHUE
CBOMCTBA.
6. Tenermueckas CBs3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COSTMHECHUH.
Hucomennoe oomauinee 3a0anue (YnparyxcHeHusn).

1. Kakue W3 TepeUUCIICHHBIX BENIECTB pearupyror ¢ ruapokcuaom Kamus: Mg(OH),, A1(OH); ZnO,
Ba(OH),, Fe(OH);? Hamucats ypaBHEHHS] COOTBETCTBYIOIINX PEAKITHiA.

2. Kakue w3 yka3aHHBIX COCIMHEHUU OyayT momapHo B3aumojzeiicTBoBath: P,0Os, NaOH, ZnO, AgNO;,
Na,COs;, KC1, Cr(OH)3, H,SO,? CocraButh ypaBHEHUSI pEaKiluii.

3. CocTaBUTb YpaBHEHHUS DPEAaKIHUH TIOJNyYCHHs BCEMHM BO3MOXKHBIMH CIIOCOOaMH CJEIYIOIIHUX COJICH:
cynsdat menu(ll), HuTpaT HaTpUs, KAapOOHAT KATBITUSI.

4. Usmenss cootHomeHus pearupyromux BemectB Ca(OH), wu H3PO, Hamucate ypaBHEHHS peakiuid
MOJTyYEHHS KUCIIBIX, OCHOBHON U cpelHell cosneld. OCylecTBUTh MPEeBpaIeHIs] MEKIAY STUMH COJIIMU: a)
KHUCJIast COJb CPEIHSSI COJIb, 0) OCHOBHAS COJIb CPEHSS COJIb, B) KACTAS COJIb KHUCHAs COJIb.

5. CocraBuTh YpaBHEHHUS PEAKIIH, C TOMOIIBIO KOTOPHIX MOXKHO OCYIIIECTBUTD CIECIYIOIINE TPEBPALCHHS:

a) Fe(OH)3;—Fe,03—Fe—FeCl3—Fe(NO3)s;
6) P—>on5—>H3P04—>C33(PO4)2—>Cag(PO4)2—>C3(H2PO4)2;
B) Cu(OH),—CuO—Cu—CuSO;—Cu(NOs),.

NMPAKTUYECKOE (CEMHUHAPCKOE) 3AHSATHUE Ne 2: «Bomopoa, xkuciaopoa. Ilepoxcun
BO0POAa». (2 yaca)
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Bonpocul 013 noozomoexu (Konnoxkeuym):

1.

Bonopon. Haxoxnenne B mpupone. Ilomydenue, cBOWCTBa W TNPUMEHEHHE BOIOpONa; (M3WYECKHE H
XxuMudeckre cBoicTBa. Ocoboe monokeHne Boxopona B Ilepmoandeckoil cucteme 3yeMeHTOB. M30ToOmbI
Bojopona; CTpoeHue u cBoiicTBa HoHa ruapokconus HzO'. Mo H u 0CHOBHbIE TUITBI THAPHUIOB.

Kucnopon (o6mas xapakTepucTrKa, CTpOEHHE, CIIOCOOBI TONy4YeHus, (Pr3NdecKne U XUMHYECKHUE CBOWMCTBA).
Oxcuppl. O30H (TIOTyYCHHE, CTPOCHUE, CBOHCTBA U TpuMeHeHHUe). O30HH/IBI.

Bopa (ctpoenue, anHomanuu (U3NYSCKUX CBONCTB, XHMUYECKHE CBOMCTBA, OKUCIIUTEIIBHO-BOCCTAHOBUTEIHHBIC
CBOMCTBA). AKBaKOMILIEKCHI M KPUCTAJTIOTHAPATEI.

[lepokcun Bomopona (CTpoeHHE, METOMBI TMOIYYCHHUS, KHUCIOTHBIC W OKUCIHTEIBHO-BOCCTAHOBHUTEIHHBIC
cBoiicTBa). [lepokcuipl 1 ux cBoiicTBa. [IpuMeHeHHEe KUCIOPOIa U IEPOKCHIA BOJAOPOIa HA MPAKTHKE.

Iucomennoe oomauinee 3a0anue (YnparcHenusn).

1.  OObsicHHUTE CPABHUTEIBHO HU3KYIO aKTHBHOCTH MOJIEKYJISIPHOTO BOJIOPO/IA U BBICOKYIO
BOCCTaHOBHUTEJIbHYIO aKTUBHOCTh BOAOPO/A «B MOMEHT BBIICIICHUS.

2. TlpuBeaurte NpUMEPHl TUAPUIOB, IOJYYaEMBIX: @) COEJAMHEHHEM METAIa C BOJOPOIOM, O)
KOCBEHHBIM ITyTEM.

3. Kakwue cBOMCTBa MPOSBIISET MEPOKCUJ BOAOPOIA B OKHCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEAKIIUIX?
VYka3arh CTeNeHb OKUCIIEHHUS KUCIIOpO/ia B 3TOM coeiMHeHuN. HamucaTh ypaBHEHUs peakuuii:

a) MepMaHraHaTa Kajus ¢ EpOKCUIOM BOJIOpO/ia B HEUTpallbHOM cpeie;

0) cynmbeara xpoma(lll) c mepoxcumom Bogopoa B MIETOYHOM Cpee.

B) TIEpOKCH/Ia BOIOPO/Ia C XpOMAaTOM HaTpusl B HEUTpalibHOM cpenie;

T') IepOKCHAa BOAOPOa C HOJUAOM Kalrs B KUCIOU Cpejie.

YpaBHATh HOHHO—3JIEKTPOHHBIM METOJIOM.

4. Kakue CBOWCTBA TPOSBISIET MEPOKCHI HATPUS B OKUCIHUTEILHO—BOCCTAHOBHTEIHHBIX PEAKIUSX?

VYka3zaTh CTEeNeHb OKUCIEHHS KHCIOpOJa B 3TOM COeIuMHEHMH. Hammcath ypaBHEHHS peakuuu
NepMaHraHara Kajaus ¢ HepOKCUAOM HAaTpusl B KHCJIOH cpene.

MPAKTUYECKOE (CEMHUHAPCKOE) 3AHSITUE Ne 3: «p- 3JieMeHThI VII rpynmbi». (2 yaca)

Bonpocut 013 noozomoexu (Konniokeuym):
3aKOHOMEPHOCTH B H3MEHEHHWHU JJIEKTPOHHOH KOHQUTypalHd, BEJIWYHH PaJUyCcOB, SHEPTHH HOHU3AIWH,
CPOACTBAa K JJIEKTPOHY, DJIEKTPOOTPHUIATEIHHOCTH, XapaKTEPHBIX CTETIeHeW OKHUCIIEHUs atoMmoB. Pazmuume
sHepruu 3s —3p, 4S, —4p u 58 —5p aTOMHBIX OpOHUTasIeH.
Ocob6ennoctu gropa. CBoicTBa TaJOreHOB, MEXMOJIEKYJSIPHBIC B3aMMOJICHCTBUS U (U3UYECKUE CBOWCTBA
mpocThix BemecTB. [lomydenue npocteix BemecTB. [IprMeHeHne ranoreHoB. XUMUYECKHe CBOMCTBA MPOCTHIX
BEUIECTB, B TOM YHCJE B3aUMOJEWUCTBHE TaJOIe€HOB C BOJOW: pacTBOpPEHHE, COJbBaTallUid H
KJIaTpaTooOpa3oBaHue, TeTepoNUTHYeCKoe pasznokeHne. Dusndeckne CBOHCTBa (JHEPTHS JHCCOLHMAIINY,
JTUTIONBHBIA MOMEHT, TeMIlepaTypa TIUIABJICHHS, KHIIEHUS) TaJOTeHOBOOPO/IoB. CrocoObl IMONydeHusl.
3aKOHOMEPHOCTH B M3MEHEHHH KHCIOTHBIX M BOCCTAHOBUTENIBHBIX CBOWCTB TaJOT'€HOBOJIOPOJIHBIX KHCIOT
(HT"). ABronporonus HF.
Mesxranorennsie coequaerns (MI'C). Ctpoerne MoeKy B IPpUOIMKEHHH METO/Ia BaJIeHTHBIX cBsizeid (MBC).
Amnanorus B xuMuueckux cBorcTtBax MI'C M rajoreHoB: B3aMMOJEHCTBUE C BOJOM, OKMCJIICHHE METaJlIOB,
aronoHm3anus. [Ipumenenne MI'C.
Kucnoponnsie coearHeHHs TajJOreHOB. 3aKOHOMEPHOCTH B CTPOSGHMHM M CBOMCTBaX OKCHAOB. CrocoObl
nonyueHusi. Ismenenune crpoenus u cBoiict B psimy HI'O-HI'O,—~HI'O3—HI'O,: Tepmuueckast yCTOWYIHBOCTS,
OKHCIIUTENIbHBIE, KUCIOTHO-OCHOBHBIE CBOWCTBA.
ComnocraBieHne YCTOWYMBOCTH W OKHCIIMTENBHBIX CBOMCTB KHCIOPOJHBIX KHCJIOT rajnoreHoB. llopsmok
B3aMIMHOTO BBITECHEHHSI TAJIOTEHOB U3 TAJIOT€HOBOJOPOIHBIX, KHCIOPOI0COAECP KALTNX KUCIOT M UX COJIEH.

Ilucomennoe oomawinee 3a0anue (ynpary;crnenus):
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1.  Kucnopoxacomepkamme KHCIOTH xyopa. JlaTh Ha3BaHHS KHCIOT M COOTBETCTBYIOLIMX COJIEH IO
MEKTyHapOIHOH HOMEHKIaType. HammcaTs ypaBHEHHE peakIuy THITOXJIOPUTA HATPHSA C HATPATOM
CBHUHIIA B HEHTpAIBbHOMU cpenie. Y PaBHATh HOHHO—AJIEKTPOHHBIM METOJIOM.

2. Kucnoponconepxkamme KucioTel Opoma. JlaTe Ha3BaHHS KHCIOT M COOTBETCTBYIOIIHMX COJEH IO
MEXIYHapOIHOH HOMeHKnaType. HammcaTh ypaBHeHHE peakiuu Opomara Kamus € CyabpUAOM
KaJHs B CEPHOKUCIION cpesie. Y PaBHATh HOHHO—AIIEKTPOHHBIM METOJIOM.

3. Kucnoponconepxkamme KuacioTbl uojaa. JaTh Ha3BaHUS KUCIOT UM COOTBETCTBYIOIIMX COJIEH MO
MEKTyHapOJHOH HOMeHKiaType. HamucaTs ypaBHeHHE peakuy HoJaTa Kajdus ¢ HOAWAOM Kalus B
CEpHOKUCIION cpefie. Y paBHATh HOHHO—3JIEKTPOHHBIM METOIOM.

4, OO0bsicHuTh XapakTep u3MeHeHuss cuibl kuciaot B psagy HCIO—HCIO,—HCIO;—HCIO,. dath
Ha3BaHUsI ITUM KucioTtaM. Kak moiydaroT XiopaT Kaiausg H Tae ero mpumensior? Hammcats
YpaBHEHUS peaKkiK XJIopaTa Kajius ¢ HOAOM B CEpHOKHCIIOHN cpefe.

5. OOBSICHUTh XapaKTep U3MEHEHHsI YCTOMYUBOCTHU, CHJIBI KHCJIOT M OKHCIUTCIILHOM aKTUBHOCTH B
psiny HCIO— HCIO,— HCIO;—HCIO,. B kakux cpemax mposBISIOT OKUCIUTEIBHBIC CBOWCTBA: )
TUNOXJIOpUTHL; 0) xmopatel? Hammcats ypaBHEHHs peaknuu OpomaTa Kajus ¢ OpOMHUIOM Kallus B
CEpPHOKHCIION Cpe/ie M YPaBHITh HOHHO—3JIEKTPOHHBIM METOJIOM.

6. OO0bsicuuTh U3MeHeHue cuiibl kuciot B psiay HF—HCI—HBr—HI. Kak u moyemy H3MEHSIOTCS
TepMHYECKasi yCTOWYMBOCTD M BOCCTAHOBUTEIbHASI aKTHBHOCTD B STy

HF—HCl—HBr—HI?

7. Hamnncare ypaBHEHHE peakIUMU KPUCTAUIMYECKOIO MOAMJA HATPUS C KOHLEHTPUPOBAHHOM CEPHOMU
KHCIIOTOM.
8. [Momyuenue xyiopa, OpomMa ¥ moma B Jlaboparopuu. Kakyro poiib WrparT xJiop, OpoM U HOA B

OKHCIIUTETbHO—BOCCTAHOBUTEIBHBIX peakiusix? HamcaTs ypaBHEHNS peaKui.
a) XJI0pa ¢ pacTBOPOM IIIEJI0YH [IPU HAarpeBaHUu; 0) XJI0pa ¢ pacTBOPOM HOA;
B) HOJIa C XJIOPHOBATOI KUCIOTOA.
9.  OOBSACHUTH U3MEHEHUE OKHCIUTEIbHO—BOCCTAHOBUTEIBHBIX CBOHCTB B PSILy
Fo—Cl—Br,—I,.
Hamucath ypaBHEHHE peakuy Ho/ia ¢ 6pOMOM B BOJHOM PacTBOpE.

10. 3akoHunTh  ypaBHeHHMs  cieayromux — peakuuid.  KoadduumeHtsl B OKHCINTEIBHO—
BOCCTAHOBHUTEJBHBIX PpEAKUHUAX, IPOTCKAIOMMX B BOJHBIX pPACTBOPAX, PACCTaBUTh HOHHO—
3JEKTPOHHBIM METO/IOM:

a) KCIOz + I, + H,SO, = 1) K10z + Kl + H,SO, = u) KBr + KBrOz;+ H,SO,4 =
6) KCIO3+ Br,+ H,SO, = e) FeCl; + Kl = u) PbO, + HCl(koH11.) =

B) Cl; + K;SO3+ KOH = k) MnSO, + NaClO + H,0 = K) |, + Na,SO; + NaOH =
r) Cl,+ Ca(OH), = 3) I, + Ba(OH), =

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 4: «p — 3J1eMeHThI VI rpynnbm. (2 yaca)

Bonpocut 011 noozomoexu (Konioxkeuym):

1. 3akoHOMEPHOCTH B H3MEHEHHHU DJIEKTPOHHON KOH(PUIYpALUH, BEIMYMH PaMyCOB, SHEPIUM HOHU3ALIIH,
CPOJICTBA K DJICKTPOHY, XapaKTEPHBIX CTETICHEH OKHUCIICHUS, DIIEKTPOOTPHUIIATEIIBHOCTH ¥ KOOPAMHAITIOHHBIX
YHUCEN aTOMOB P —3JIEMEHTOB VI rpynisl.

2. 3aKOHOMEPHOCTH B U3MEHEHHMH (HM3UYECKUX CBOMCTB MPOCTHIX BEIIECTB: YHEPIUS KPUCTAIMIECKOM PEIETKH,
Temrieparypa (a3oBbIX MpeBpaiieHuii. IlogydeHHe NPOCTBHIX BELISCTB W3 MPUPOIHBIX COCAMHECHUH.
IIpuMeHeHre XaJbKOr€HOB U UX COEAUHEHUN.

3. Bomopomnbie coenunenus. Ilapamerpsl Mosekyn H,D (imHa W SHeprus CBs3M, BaJEHTHBIH yroi),
3aKOHOMEPHOCTH M3MEHEHUS (DM3UIECKUX CBOUCTB (IUMOILHBIN MOMEHT, YHEPTHUS UCCOIUAIIAN, TEMIIEpATypa
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(a30BBIX TMEpexoJ0oB). 3aKOHOMEPHOCTH B W3MCHEHHM KHUCJIOTHBIX M BOCCTAHOBUTCIILHBIX CBOWCTB
XaJIbKOI'€HOBOIOPOJIOB.

4. CoenuHenus XalbKOT€HOB ¢ KHCI0poaoM. ComocTaBaeHie CTPOEHHS U CBOMCTB OKcuaoB D0, u D03, Yenopus
okuciienus: SO, B SO3. Oxcokucnorsl H,SO3 1 H,SO,: cTpoeHre aHUOHOB M XMMUYECKUE CBOHCTRA.

5. Tlomyuenue, cTpoeHHEe W OKHCIUTENbHBIE cBoiicTBa H,SO, TepMmuueckas YCTOWYHMBOCTH CYIIb(ATOB.
ConocTraBieHUE CWIBI KHUCIIOT, TEPMHUYCCKOW YCTOHYMBOCTH M OKUCIHMTEIBHONH aAKTUBHOCTH OKCOKHCIOT
H,SOsu H,SO,. OcobeHHOCTH CTPOCHHS U CBOWCTB OpTOTeILTypoBoi KucioThl HgTeOg. MHOT00OOpa3ue KucioT

CepBhlL.

Iucomennoe oomauinee 3a0anue (YnparcHenusn).

1.

3.

CrpoeHne MOJEKYJNBl O30HA COTJACHO METOJIY BAJICHTHBIX CBsI3¢H. YKa3zaTh CTENEHb OKHUCIICHUSA
KHCIIOpoJa B 030He. HammicaTs ypaBHEHHE peakiiy 030Ha C MOJUIOM Kallns B KACIION cpesie.

CreneHu OKUCIICHUS CCPbl B COCAUHCHUAX. OOBIACHUTL HA OCHOBAaHHUH CTPOCHUA aTOMa. Kakune
CBOICTBa IIPOABJIACT CEPA B OKUCIUTEIIbHO—BOCCTaAHOBUTCIIBHBIX pCaKHI/IHX?

Hanncats ypaBHEHMS peakLvil cephl:

a) C KOHIICHTPUPOBAHHBIM PACTBOPOM IIIEJIOUH;

0) ¢ KOHIIEHTPUPOBAHHOM a30THON KHUCIIOTOM.

ypaBHﬂTb HNOHHO—3JICKTPOHHBIM MCTOJOM.

4.

OOBSCHHUTH XapakTep M3MEHEHHs Ciibl KUcIoT B psany H,S—H,Se—H,Te. Hanucars ypaBHeHUs
peakiuii TUIPONIN3a CyNb(HIa HATPUS U CEJICHHU A HATPUS B MOJICKYJISIDHOM M MOHHOM BHe. Kakast
U3 COJIEH TUAPOTN30BaHa B OOJBIIEH CTETIEH! U TOYeMy?

Kak 1 mouemy u3MEHsETCS TEPMUYECKAsi YCTOWYMBOCTh U BOCCTAHOBHUTENbHAS aKTUBHOCTH B PSIY
H,S—H,Se—H,Te?

Kakme cBoiictBa mposBiIsioT coeauHeHUS cephl(IV) B OKHCIMTENTFHO—BOCCTaHOBUTEIHHBIX
peaxmusix? [louemy? Hanmcats ypaBHEHHS peakiuii cynb(uTa HATPHS:

a) ¢ IUXPOMATOM KaJlisl B CEpHOKHCIION cpene;

0) ¢ IMHKOM B PacTBOPE XJIOPOBOJOPOIHOMN KHUCIOTHI.

ypaBHHTL HOHHO—3JICKTPOHHBIM MCTOJOM.

7.

10.

ConocTaBUTh KUCJIOTHO—OCHOBHBIE M  OKHCJIUTEIIbHO—BOCCTAHOBUTEIBHBIE CBOMCTBA OKCHIOB
ceppi(IV), cenena(IV) u rtemmypa(lV). Hamwmcate ypaBHEHHE peakliu CEINEHHUCTON KHCIIOTHI C
okcuaoM cepri(IV).

BsaumoneiicTBue paz0aBieHHOM U KOHIIEHTPUPOBAHHOW CEPHOW KHCIIOTHI ¢ MeTaulamMu. HammcaTth
ypaBHEHUS peakuuii pa30aBIeHHON U KOHIIEHTPUPOBAHHOM cepHoi kucioTsl ¢ Fe, Zn, Cu.
Crpoenue, noiyuenue u coiictea SOCI, u SO,Cl,? Ha3Batb 3tu coenunenus. Hanucats ypaBHeHHs
peaxiuii THAPOIN3a 3TUX COENUHEHUI B MOJIEKYIISIPHOM BH/IE.

Kakue creneHn OKHCIEHUS MPOSBISIET cepa B THOCYIb(aT—roHe? [IpuBectu cTpykTypHYyto dhopmyiry
THOCYTb(aT—H1oHa. Harmucars ypaBHEHUS peakinii THOCYIb(aTa HaTPHs:

a) ¢ pa30aBIEeHHON CEPHOU KHCIIOTO;

0) ¢ XJIOpOM B BOJTHOM PacTBOpeE,

B) C MOJIOM B BOJTHOM PacTBOPE,

r) OpoMuaa cepedpa ¢ U30BITKOM THOCY/Ib(aTa HaTpus,

1) ¢ U30BITKOM OpOoMa B BOJHOM PacTBOPE;

€) C XJIOPOBOIOPOTHON KHCIOTOH.

11.

Oco0eHHOCTh CTpPOEHHUsI MEPOKCOCEPHBIX KHUCIOT. CBOMCTBA MEPOKCOCEPHBIX KHUCIOT B
OKUCITUTEIbHO—BOCCTAHOBUTENbHBIX  peaknusax?  Hamuwcate  ypaBHEHHMs — peakuui
MEPOKCOIUCEPHON B MEPOKCOMOHOCEPHOM KHCIIOT C BOJOM.
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12. CaolicTBa coJeil TEPOKCOCEPHBIX KHUCIOT B OKHCIMTEIbHO—BOCCTAHOBHUTEIBHBIX PEAKIIHAX?
Hamucats ypaBHEeHUs peaknii IepOKCOIUCYIbhaTa aMMOHHMS:

a) C pacCTBOPOM HOAMIA KaJIHS;

0) ¢ pacTBOPOM HUTPHUTA KaJIHSL.

Y paBHATH HOHHO—3JICKTPOHHBIM METOJIOM.
13.  3aKOHYUTH U YPaBHITH HOHHO—3JIEKTPOHHBIM METOJOM CIEAYIOIINE PEAKIINU:
a) Na,SO; + Na,S + H,SO, =

6) Na,S,03 + |, =

B) Na,SO3z + (NH,),S,03 + H,0O

r) HySOy(koH1.) + Pb =

1) H,SOy(konm.) + Ag =

e) H,SeO,+ Ag =

%) Na,S,03(u36.) + Cl, + H,0 =

3) KyS,08+ Kl =

u) Na,S,03 + Cly(u36.) + H,O =

k) NayS,03(u36.) + Br, + H,O =

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 5-6: «p—3JieMEeHTbl V Trpynimbl. A30T.
Dochop». (4 yaca)

Bonpocul 01a noozomogku (Konnoxeuym):

1.

3aKOHOMEPHOCTH B HM3MEHEHHH 3JIEKTPOHHOM KOH(MUIYpalUM, BEIWYMH DPATUYCOB, DHEPrUM HOHM3ALUHU
aTOMOB, CpPOJCTBA K OJJIEKTPOHY U DIEKTPOOTPUIIATEIBHOCTH. XapaKTEepHbIC CTEICHU OKHCICHUS WU
KOOPAWHAIMOHHBIE YHCIa. 3aKOHOMEPHOCTH B U3MEHEHHH KOOPAWHAILIMOHHOTO YHMCIIa, TPOYHOCTU OJUHAPHBIX
(3-9), mBoitabIX (=D) u TpoitHBIX (D=D) cBsa3ell. OCHOBHBIC IPUPOIHBIE COSTUHEHS, PUHIINAIIB TTIOTYISHHUS
U3 HUX a30Ta, pochopa, MBIIIBSIKA, CYPbMbI, BACMYTA.

Pone coenunenuit azora m docdopa B 3K0JIOrMH U B OHONOTHMUECKHX mponeccax. [IpuMeHeHne MmpocThIX
BEIIECTB.

Crpoenue 0enoro, KpacHoro u 4epHoro (ocdopa, MbIIIbIKA, CYpbMbl U BHUCMyTa. 3aKOHOMEPHOCTH B
W3MEHEHUH (QU3MYECKHX M XMMHUYECKHUX CBOWMCTB MPOCTHIX BELIECTB. MeETOABI CBA3BIBAHHUSA MOJEKYISIPHOTIO
azora.

CtpoeHre W 3aKOHOMEPHOCTH B M3MEHEHUH (DU3NYECKUX M XUMHUECKHX CBOWCTB BOJOPOJHBIX COCTUHEHUM
OH;. llomyuenue # cBOMcTBA aMMHakKa: aBTOMOHHM3ALMS, PEAKUUM 3aMEIlEHHs, AaKLENTOPHbIE
(mpoTOIUTHYECKOE B3aUMOJCHCTBUE C BOJOM), JOHOPHBIE (00pa3oBaHHE aMMHAKAaTOB) M BOCCTAHOBHUTEIILHBIE
cBolicTBa. Tepmmyeckas ycTOWYMBOCTh coield aMMOHHs - (hocaroB, XJIOPHIOB, CyNIb(}aTOB, HUTPATOB,
HuTpUTOB. ComnocTaBieHue cTpoeHns U cBoicTB ammuaka NHj; ¢ ruppokcuinammuaa NH,OH u runpasuna NoH,
(KUCIIOTHO-OCHOBHBIX U OKHCJIHMTEJILHO-BOCCTAHOBUTENIBHBIX). CTpO€HHE M CBOWCTBAa a30THCTOBOIOPOIHOI
KHCJIOTHI.

[Nonydenue, cocraB, CTpOEHHE W 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB okcuaoB azora: N,O, NO, N,Os,
NO,, N,O4 u N,Os. Tepmudeckoe pasiioskeHue HATPATOB MeTauioB. [lomydenune, conocTaBieHne CTPOCHUS U
cBoiictB azoructoii HNO, m azotroir HNO; KuCIOT: TepMOAMHAMUYECKAs YCTOMYHWBOCTBH, KHCIIOTHBIC H
OKHCJIMTEIbHO-BOCCTAHOBHUTEIbHBIE CBONCTBA BOJHBIX PACTBOPOB.

3aBHCHUMOCTb COCTaBa MPOIYKTOB B3aUMOACHCTBHS a30THOM KHCJIOTHI ¢ MeTaiuiaMu oT KoHueHTpauuu HNO;z n
MPUPOIBI METAIIA.

[MonydyeHue, cOMOCTaBIEHWE KUCIOTHO-OCHOBHBIX, OKHCIIHTEILHO-BOCCTAHOBHTEILHBIX  CBOHCTB U
TepMHuUecKoi yctonumBocTH Kucior HiPO,, H3PO;, H3PO, BzaumonelictBue ¢ochopHoro anrmapuma c
Bogoi. Ilomudochopubie kuciaoTel. OpTO-, HUPO-, JTUHEHHBIC HIMKIMYECKUE MeTa-, Mmoaudocdarsl.
B3anmogeiicteue pactBopumbix comneit H3PO,, H3POs, H3PO, ¢ AgNOs.
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8. OCOOEHHOCTH  KHCIIOTHO-OCHOBHBIX M OKMCIIMTEIBHO-BOCCTAHOBUTEILHEIX  CBOMCTB OKCOCOCILI/IHCHI/Iﬁ
MBbIIIbSKA, CYPbMbI 1 BUCMYTA. O6I]_II/IC TECHACHIUN B UBMCHCHUU CTPOCHUSA U CBOMCTB OKCHI0B M OKCOKHCJIOT
p- DJCMCHTOB 5—oin T'pyIIIbL HCpHOﬂH'-ICCKOfI CHCTCMBI (KI/ICJ'IOTHO-OCHOBHI)IX N OKHCIHUTCIIBHO-
BOCCTaHOBI/ITCHLHI)IX) .

Ilucomennoe oomawinee 3a0anue (YRpadsCHenusm).

1. Pasnoxenue comeit ammonus. HamucaTe ypaBHEHHS peakUHUid TEPMHUUYECKOTO Pas3IOKEHHS
cnenyronmx coneit ammonus: NH,Cl, (NH4);:PO4, NH4NO,, NH4NO;, (NH,),Cr,0;. Kakue u3 stmx
PeaKIUii SBISIOTCS OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIMU ?

2. Bo3mMoxHbIC 1 XapaKTCpHbIC CTCIICHU OKUCJICHUA a30Ta. FI/II[pa3I/IH, MOJIy4yCHuUe, CBOICTBA.

3. Bo3MOXHBIE ¥ XapakTepHbIe CTCIICHH OKHCICHHS a30Ta. [ MIpOKCHIAMWH, TOJydYeHHE, CBOMCTBA.
Hanucars ypaBHeHUs peakuil THAPOKCUIIAMHHA:

a) ¢ MMHKOM B BogHOM pactBope HCI;
0) ¢ XJIOPOM B IIEJIOYHOMU cpejie. YPaBHATh HOHHO—AJICKTPOHHBIM METOJIOM.

4. CBoiicTBa a30TUCTON KHCJIOTHI U €€ COJe B OKHUCIMTEIbHO—BOCCTAHOBHUTEIBHBIX PEaKIUIX.
Hanncates ypaBHEHMsI peakuMii HUTpUTA KaIus:

a) ¢ cyandarom xene3a(ll) B cepHokucion cpeae;
0) ¢ mepMaHTaHATOM KaJvsl B HEHTpaIbHOH cpejie.
ypaBHHTI) HNOHHO—3JICKTPOHHBIM MCTO/I0M.

5. AzotHas kucnota. CTpoeHHE MOJEKYINBI, B3aUMOJCUCTBHE C METaUIAMH B 3aBUCUMOCTH OT
KOHIICHTPAIIMHU KUCIOTHI U aKTUBHOCTH MeTaJUIOB. [IpuBecTH mpumMepsl.

6. KakoB cocTaB 1 MEXaHU3M OKHCIUTEILHOTO JEHCTBHS «IIAPCKOM BoAKW»? Hamnucars ypaBHEHHS PEaKIuii:
a) KOHIIEHTPHUPOBAHHOW a30THOM KUCIIOTHI C KOHIIEHTPUPOBAHHON XJIOPOBOJOPOTHON KHUCIOTOM;
0) «1TapcKoil BOAKMY C 30JI0TOM.
YpaBHATh HOHHO—3JIEKTPOHHBIM METO/I0M.

7. Oxkcuapl a3zora. HammcaTh ypaBHEHUWS peakIMid TEPMHYECKOTO PA3JIOKEHUS CIIETYIONINX
autpatoB: KNOs;, Cu(NOjz),, Bi(NO3);, AgNO;.CoeauvHeHHS] MbIIIbsKA W CYPbMBI C
BojoposoM. [losyueHue, posib B OKUCIUTEIbHO—BOCCTAHOBUTEIbHBIX peakimsax? [lpuBectn
npuMepsbl. Hamrcats ypaBHEHHE peakiiy ONPEICICHHUsI MBIIIbsKA 110 MeToxy Mapiia.

8. OxapakTepru3oBaTb H3MEHEHHE KHCIOTHO—OCHOBHBIX CBOHCTB B pany HNO,—H3;PO;—
H3ASOg—Sb(OH)3—B|(OH)3
9. Hanmcats ypaBHEeHHs peakiuii B MOJICKYJSIDPHOM M HOHHOM BHJE, IOATBEPKIAIOIINE

amdotepHble cBoiicTBa Sb(OH)s.

10. YeM OOBSACHACTCS  OKHCIHMTEILHO—-BOCCTAHOBHTENIbHAS ~ JBOHCTBEHHOCTh  COCIUHEHHI
mbrmbska(l1l)? Hamucars ypaBHeHUs peaknnii apceHUTa HATPUS:

a) ¢ cynedarom meau(ll) B menounoii cpene;

6) ¢ xmopuaom omosa(Il) B BogHOM pactBope HCI.

YpaBHATH HOHHO—3JIEKTPOHHBIM METOJIOM.

11. OxapakTtepusoBath n3MeHeHue xapakrepa cBsizu B paay NCl3—PCl;—AsCl;—ShCl;—BiCls.
HanmcaTs ypaBHEHUs peakii THAPOIN3a B MOJIEKYIIPHOM U MOHHOM BHUJE, YKa3aTh YCIOBHS
WX TIPOTEKAHUSI.

12. CpaBHUTH OKHCIWTENBHYIO AKTUBHOCTH COCOUHEHH: HUTpaTa HaTpus, Qocdara HaTpus,
apceHara HaTpus, BUCMyTaTa HaTpus. Hamucath ypaBHeHHE peakiMd BHCMYTaTa HATpHS C
cynbparom mapranma(ll) B cepHOKUCION cpene. Y paBHITh HOHHO—3JIEKTPOHHBIM METOJIOM.

13. B3anMopeiicTBuE MBILIBSIKA, CYypbMBI U BUCMYTa ¢ KUcJIoTaMu. Hanucars ypaBHEHUS! peakuuil
MBIIIbSIKA, CYPbMbI U BUCMYTA!

a) ¢ KOHIICHTPUPOBAHHON CEPHON KHUCIOTOW IIPU HarpeBaHUM;
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0) ¢ KOHIICHTPUPOBAHHOW a30THOW KHCIIOTOM ITPH HaTrpEBaHUU.
Y paBHATh HOHHO—3JICKTPOHHBIM METOJIOM.

14, Kakue u3 mepeunciieHHbIX cyabpumaoB: As,Sz, Sh,S;, Bi,S3 obpasyior tnocomu? Hamucarh
YpaBHEHUS PEaKIMi MOTYUYECHHUSI COOTBETCTBYIOIIMX THOCOJICH.

15. 3aKOHYNTh ypaBHEHUS CIEAYIOMIMX OKHCIHTEIHbHO—BOCCTAHOBHUTENBHBIX peakunid (i
peakuuii, TPOTCKAIOIIMX B BOJHBIX pPacTBOpax, KOIPQUIMEHTH PacCTaBUTh HWOHHO—
AJICKTPOHHBIM METOJIOM):

a) As + H,SO,(kon11.) =

0) K;HPO3; + KMnO,+ H,SO,4 =

B) Bi(NO3)s+ SnCl, + NaOH(u36.) =
r) Sb + H,SO,(koHIL., TOpsuas) =

1) Bi + HNO;s(koH1.TOpsiuas) =

e) AsHs+ KMnO, + H,SO,4 =

k) Bi;O3+ KOH + KNO; =

3) HNO;z; + HCI + Pt =

1) KNOs;+ Zn + KOH + H,0 =

k) Bi (NO3); + NaOH + Cl, =

MMPAKTUYECKOE (CEMUHAPCKOE) 3AHSATHE Ne 7: «p- 3JieMeHTHI IV rpynnbi». (2 yaca)

Bonpocwl 013 noozomoexu (Konnoxkeuym):

1.

3aKOHOMEPHOCTH B HM3MECHEHHH OJJIEKTPOHHOW KOHQUTypalud, pa3MepoB aTOMOB, JHEPTUH HOHHW3AINH,
CPOZCTBA K DJIEKTPOHY, JIEKTPOOTPULATEILHOCTH, XapAKTEPHBIX CTETICHEH OKUCICHHUSA U KOOPAWHAIMOHHBIX
YHCesl aTOMOB.

OcHOBHbIE TPUPOJHBIE COCTUHEHMSI, MPUHLUIBI MOMYYeHHUsI U3 HUX YIJepoja, KpeMHHS, TepMaHMs, OJIOBa,
cBuHLA. [IpuMeHeHne NpOCThIX BEIIECTB.

dusuveckne W XUMHYECKHE CBOICTBa TIPOCTHIX BEIIECTB: B3aUMOJEHCTBHE C pa30aBIE€HHBIMH U
KOHIIeHTpupoBaHHbIMA  pactBopamu  HCl, HNO;, H;SO,, NaOH, wmeramnamu, HeMeTaJlaMH.
[HonynpoBoaHuKOBbIE CBOMCTBa KpeMHus M repmanus. Ilpounocts 0-3, O-H, O-I' (I'-ranoren) u 3-O
cBszeid. Da3oBbIe TUarpaMMbl IPOCTHIX BEIIECTB.

XapakTepHble CTENECHU OKUCICHHS M KOOpAWHAIMOHHBbIe yncia B piagy C-Si—-Ge-Sn—Pb. Anwmas, rpadur,
KapOuH, GyuiepeHs — monuMopdHbie popMbl yriepoaa.

Bognoponusie coeHeHNs 21eMeHTOB 4-0i Tpymiel. Pa3nuune B peakMOHHONW CITIOCOOHOCTH YTIIEBOIOPOJIOB U
CHJIAHOB.

Kucnoponusle coeaunennst p-anemMeHToB 4-oi rpynmnel. Monekynsl CO u COj: nosydeHue, COnoCTaBICHUE
CTpoeHUs, (GU3NUECKUX H XHMHYecKuX (B3ammojeiictBue ¢ H,O, Merammamu, OKHCIUTENHHO-
BoccTaHoBUTENbHBIE CBOMCTBA, CO 1 CO, Kak IUraHapl) CBOMCTB.

KapOonuner metamioB. Ctpoenne u cBoiictBa H,CO;. TepmonmHamudeckass yCTOHUMBOCTH KapOOHATOB.
Crpoenue u cBoiictBa SiO,. Conocrarinenue ctpoenus u cpoiictB CO; u Si0O,, kapOOHATOB U CHIIMKATOB.
OCHOBHBIE TUIIBI CTPYKTYP CHIIUKATOB.

CtpoeHue W CBOMCTBa IMAHOBOIOPOJA, POJAHOBOIOpPOJA WM MX Npom3BOAHBIX (umaHux CN-, THOLMOHAT
(SCN)-uownsr). Cynbhuasl repMaHusi, 0JI0Ba U CBUHIIA.

3aKOHOMEPHOCTH B HM3MEHEHHWW CTPOCHHUS U XMMHYECKUX CBOHCTB OKCHIOB W THApokcuioB Ge, Sn u Pb
(TepMoaMHAMHUYECKasl yCTOWYNBOCTh, KUCJIOTHO-OCHOBHBIE M OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIE CBOHCTBA).

Hucomennoe oomauinee 3a0anue (YnparyxcHenusn).

1. HonyquI/Ie 1 CBOICTBA OKCHU OB yTJIepoJa. OtBer MNOATBEPANUTL YPABHCHUAMUA peaKuHﬁ.
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2. [Tommydenue u cTpoeHNE UAHOBOAOPOIHON KUCIOTHL. [[nanumer. OTBET MOATBEPANTH YPaBHEHHUSIMH
peaKiui.

3. Kpemuwuii. Ctpoenne aroma, XxapakTepHbIe CTETICHH OKHCIICHUS, XHMHYeCcKasi akTHBHOCTh. Hamucartp
YPaBHEHUS peaKLUil:

a) KPeMHUS C KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTOH B MMPUCYTCTBHU(PTOPOBOIOPOTHON KHUCIOTHI

0)KpeMHUs C PaCTBOPOM IIEIOYH;

B) TeTpadTOpHIa KPEMHHSI C BOJOM.

4. [Tommygenue cepoyriepoaa u THokapOoHaToB. CBOMCTBA THOYTOIBHOW KHCIOTHI.
5. Krnaccudpukanms kapOuzoB MeTayuloB 1o Tuly cBs3u. [lomydenne kapounoB. Hamucath ypaBHEHUs
peaKIui:

a) KapOu/1a KajbIusl C BOJIOW;
0) xapOuIa aJIOMHHUS C PACTBOPOM ILENIOYH;
B) KapOua aTFOMUHHSI C XJIOPOBOAOPOIHON KHUCIOTOM.

6. Kak u moyemy M3MEHSIOTCS TepMUYECKash YCTOHYMBOCTh W BOCCTAHOBHTEIILHBIE CBOMCTBA B PSIY
CH4—SiH4—GeH4—SnH4?

7.  Hamucarp ypaBHEHUS peaklHi MOJyUeHHS CHJIaHa U €r0 B3aUMOACHCTBHSI C pACTBOPOM IICIOYH.

8. Kak u movemMy M3MEHSIOTCS KHUCIOTHO—OCHOBHBIE CBOiicTBa ruapokcuaoB B psxy C(IV)—Sn(IV)?

Hanmcats B MoniekynsspHOM U HOHHOM Bujie ypaBHeHus peakuuit Ge(OH),:
a) C pacTBOPOM IIIECJIOYH;
0) ¢ XJIOPOBOAOPOIHON KHUCIOTOH.
MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 8: «p—3jieMeHThI 111 rpynnsny. (2 yaca)

Bonpocul 013 noozomoeku (Konnoxkeuym):
1. 3aKOHOMEPHOCTH B HM3MEHCHHHU DJIEKTPOHHON KOH(HIYpaluu, pa3MepoB aTOMOB, SHEPTUU
WOHU3AIMH, CPOJCTBA K OICKTPOHY, OBIIECKTPOOTPHUIATEIBHOCTH, XapaKTePHBIX CTEMeHen
OKHMCJICHUA U KOOPpAWMHAIWMOHHBIX YHUCEJI aTOMOB.

2. OcCHOBHBIE TIPUPOIHBIC COSTUHEHUS, TPUHIIMITLI TIONYYEHHsI U3 HUX 00pa, aFOMUHUS, TajlTus,
uHAUs, Tanaus. [lpuMeneHne npocThIX BELIECTB.

3. XapakTepHble CTENEHHM OKHCICHHS M KOOpAMHALMOHHbIE uucia Oopa. Kpucrammmueckas
CTpYKTypa, (HU3MUECKHEe M XHMHUYECKue cBolicTBa Oopa. [lomydeHue, cTpoeHHE, CBOWCTBA
mubopana B,Hs.

4. [Tony4enue, ocobeHHOCTH cTpoeHus U cBorcTBa B,O3 1 GOpPHBIX KUCIOT. 3aBUCUMOCThH COCTABA
MPOIYKTOB TOJIMMEPU3AIIH 0KCOO0paToB OT pH cpebl M KOHIIEHTPAIHH.

5. JuaroHanpHOE CXOACTBO OOpa W KpeMHHS Ha MpHUMEpe TUAPHUIIOB, TaJOT€HUIOB, OKCHIOB U

okcokucioT. ComocTaBlieHue CTPOSHUS 1 CBOMCTB O0paToB, KapOOHATOB M HUTPATOB METAJLIIOB.

[Monyuenue 6opa U3 NPUPOAHBIX coenuHeHM. [IpuMeHeHe Oopa U ero CoeMHEHUH.

[Monyuenue, GusnuecKrue 1 XUMUUECKUE CBOWCTBA AJIFOMUHUS, TAJUTUS, MHIUS U TaJLIHSL.

8. 3aKOHOMEPHOCTU B CTPOEHUHU, TEPMHUUYECKON YCTOWYUBOCTH, KHUCJIOTHO-OCHOBHBIX U
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX CBOMCTB COCAMHEHUI 3JEMEHTOB B CTEIICHU OKHUCICHUS
+3: OKCHIIBI, TUAPOKCHUIBI, TaJTOTeHUABI. KOMITIIEKCHBIE COSTUHEHNUS ATFOMUHUS, TAJITUS, WHIVS
U Tainud. ['uapua amoMUHMS U aTIOMOTUAPUIBI IIIEIOYHBIX 3JIEMEHTOB.

~No

Hucomennoe oomauinee 3a0anue (YnparycHenusn).

1. [lomyuenue, CBOWCTBA M MPHUPOJIa XUMUYECKOW CBS3U TaJIoTeHUIOB Oopa. HammcaTts ypaBHEHUS
peaxiuii ruaponnsa BF; u BCls.

2. [Tomyuenue muGopana. Ilpupoma xumudeckoit cBs3u B auOopaHe? Hamucarh ypaBHEHHE peakIuu
JTuOOpaHa ¢ BOJIOM.

3. Bopnas xucnora, noiayuenue, cBoicTa. Bzaumoznelicteue 60pHON KUCTIOTHI:
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a) C M30BITKOM ITICITOYH;

0) ¢ HEAOCTATKOM IIEI0YH (IPUBECTH YPABHEHUS PEaKIIHiA)

4.

KauecTBeHHbIC peakiiuy Ha 00p, XapaKTepHBIE JJIsi OOPHOU KHUCIOTH U ee coneid. [IpuBectn
YpaBHEHUs  COOTBETCTBYKOLIMX  peakuuid. IlpumeHeHne  JaHHBIX ~ peakuuil B
dapmainieBTUUECKOM aHanu3e. Hammcarh ypaBHEHHsI peaklnuid THAPOIU3a TeTpadbopara
Hatpus (I u II cragun).

I'uaponus rajgoreaunoB p—aemenToB |l rpynmer. Hanmcars ypaBHenust peakuuii ruaposmsa BCl; u
AICl3. O0BACHUTD IPUYUHY TOTO, YTO THAPOJIU3 MPOTEKACT O—PA3HOMY.

Bzaumogpeiicteue Oopa um amoMuHUS ¢ Kucioramu? Hammcate ypaBHEHHS COOTBETCTBYOIIAX
peakIuii 1 paccTaBUTh KOA()(HUIMEHTH HOHHO—3JIEKTPOHHBIM METOJIOM.

AnroMoKanveBble KBacipl. HammcaTh ypaBHEHHUS peakIluii IMOJy9eHUs KBACIOB, MX WOHHM3AINA B
BOJHOM PacTBOPE U B3aMMOJICHCTBHS:

a) ¢ M30BITKOM PacTBOpA IIEIOYH;

6) ¢ pactsopom BaCl,.

8.
9.

10.
11.

[IpuMeHeHnE aTOMOKaIMEBBIX KBACLIOB B MEIUIIMHE.

KucnoTHO—OCHOBHBIE CBOMCTBA THIPOKCHAOB O0pa W alFOMUHUS, UX cpaBHeHHE. Hammcarp
YPaBHEHHUs COOTBETCTBYIOIMX PEAKLMM, 10Ka3bIBAIOIIUX 3TH CBOWCTBA, B MOJIEKYJIIPHOM U
VMOHHOM BUJE.

[Mony4enue u ruaponu3 Oypbl. XUMHUECKHE OCHOBHI IPUMEHEHUS COSTMHEHNH Oopa B MeIUITMHE?
3aKOHYNTh  ypaBHEHWs  ciuenyomux — peakmuit.  Koapduimertst B OKHCIUTEIHHO—

BOCCTAHOBUTCJIBHBIX PCAKIUAX, IMPOTCKAIOMIMX B BOAHBIX pPACTBOpaAX, HOI[O6paTb HMOHHO—
OJICKTPOHHBIM METOA0M:

a) Al + NaOH + H,0 =

6) Al + KNO,+ KOH + H,0 =
B) Al + KNO3+ KOH + H,0 =

r) Al + HNO; (o4ensb pa3bapi.) =
1) H:BO3;+ KOH(menoct.) =

e) H;BO3; + KOH(u30b1TOK) =

x) Na,B4O;+ H,0 =

3) Aly(SOy4)3 + NaOH(u30.) =

u) Naz[Al(OH)¢] + HCI(u36.) =
K) ¢) AICl;+ Na,COs;+ H,0 =

MPAKTUYECKOE (CEMMHAPCKOE) 3AHSITHE Ne 9: «s-3j1eMeHThI I, IT rpynm». (2 yaca)

Bonpocul 01a noozomoeku (Konnoxeuym):

1.

2.

3aKOHOMEPHOCTH B M3MEHEHHH >JICKTPOHHBIX KOH(UIYpalUil, BEITUYUH PaTUyCOB, SHEPIHH
WOHHW3AI[H aTOMOB.

OcoOeHHOCTH JHUTHSI. DHEPTUsl KPUCTAUTMYECKOW pelIeTKH, (Qu3ndeckne u XUMHUYECKHe
CBOHCTBa MPOCTHIX BemecTB. OcOOEHHOCTH B3aMMOJICHCTBHUS MIETIOYHBIX METAJUIOB C BOJIOW 11O
pALY JUTUN — LE3UH.

3aKOHOMEPHOCTH B CTPOCHUU M CBOWCTBAX (TEPMHUYECKAs YCTOHYUBOCTH, KHCIOTHO-OCHOBHEIC
CBOIWCTBa) OCHOBHBIX THIIOB COEIMHEHHH: OKCHIIOB, NEPOKCHIOB, TMAPOKCHAOB, KapOOHATOB,
rajnoreHnaoB. OCOOCHHOCTH KOMIUIEKCHBIX COEIUHEHUH IIEIOYHBIX 3yIeMeHTOB. llomyueHue
MIETIOYHBIX METAIOB W3 MPUPOJHBIX coeluHeHWH. [IpruMeHeHne IEeNOUHBIX METAJUIOB M UX
COCIMHECHHN.
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IS

OcobenHoctu  Oepuiutus. [lonydeHue MPOCTHIX BEIISCTB W3 TMPHUPOJIHBIX COCAMHCHUM.
lumpokcuapr Oepwimusi W MarHUs: CTPOCHHE, KHCIOTHO-OCHOBHBIE CBOWCTBA, pEAKIINU
nportonu3a 1 koHaeHcanuu noHoB Be (1) m Mg (II). KapOonate 6epuimns 1 MarHusl.
3aKOHOMEPHOCTH B CTPOSHHH U CBOHCTBaX OCHOBHBIX THIIOB COCIMHCHHH MIETOYHO3EMETbHBIX
3JIEMEHTOB: OKCHOB, THAPOKCHAOB, KAPOOHATOB, TAIOT€HUIOB.

JlmaroHajapHOE CXOJICTBO JINTHH — MarHuii; AMaroHaJIbHOE CXOJCTBO OSpHILTHI — aTFOMUHUH.
[MpumeHeHue OepruIHsl, MATHUS U IEIOYHO3EMENTBHBIX 3JIEMEHTOB.

Ilucomennoe oomawinee 3a0anue (YRpadsCHeHUusm).

1.

Kak u3meHsoTCs paguyc aToma, 3HEPrusi MOHU3ALMU, YHEPTus THMApaTalud M XUMHYECKas
aKTHBHOCTD B psny Li — CS? OTBeT moATBEpIUTh YPAaBHCHUSIMU PEAKIIUIA.

Kak u3meHsoTcs paguyc aToma, 3HEPrusli MOHU3ALMU, SHEPIusl TMApaTalud U XUMHYECKas
aKTHUBHOCTH B psify Be — Ba? OTBer moaTBepauTh ypaBHEHUSIMH PEAKLIUH.

OxapakTepu3oBaThb OTIMYMS CBOWCTB Be oT cBolcTB apyrux s—aiaemeHToB Il rpynmsi?
OOBSCHUTH MPUYKHY MTOJ0OHBIX OTIMYM. HanrcaTh ypaBHEHUS peaKIuid:

a) OepUIUIHs C PaCTBOPOM IIIETIOYH;

0) ruapokcuaa OEPUILIHS C PACTBOPOM IIIETIOYH.

Kak u3MeHSIOTCS KHMCIOTHO—OCHOBHBIE CBolicTBa B psinxy Be(OH), — Ba(OH), u mouemy?
Hammucate ypaBHeHHMS peakuuii, TOATBEpX)AAOIMUX amdorepHble cBoiictBa Be(OH), B
MOJICKYJISIPHOM ¥ HOHHOM BHJIE.

Hammucats ypaBHEHUS peakuunii mepokcuaa 6apus:

a) C CepHOU KUCIIOTO;

0) ¢ pacTBOpOM HUTpaTa cepedpa;

B) C pacTBOPOM MOAWAA KaNUs B IPUCYTCTBUH XJIOPOBOIOPOJHOM KHCIOTHI.

VYkazaTh, KaKre CBOMCTBA MPOSBIISIET MIEPOKCH/T OApHs B KAXKION PEaKIyH.

Kycouek natpus momectrinu B BOOHBIN pacTBop cynbgara meau (II). Ilpu atom Habmoganocs:
a) BBIICJICHUE ra3a, 0) BINAJCHHUE T'OIy00ro 0cajiKa, B) U3MEHEHHUE IIBETa 0CaJIKa OT Iojy0oro K
yepHoMy. Hanmiure ypaBHEHHS BCEX yKa3aHHBIX PEaKLUil.

Kakue cBoiicTBa ruppokcuia JUTHA OTJIMYAIOT 3TO COCAWHEHHE OT TMIAPOKCHIOB OCTAIBHBIX
HIeTOYHBIX MeTaiutoB? JlaiiTe 0OBsCHEHUS Ha OCHOBE MOJIIPU3ALMOHHBIX MTPEACTABICHHIA.
Ykaxute OoOIIMe CBOWCTBA M PA3JIM4Msi B CBOWCTBAaX KapOOHATOB M THIPOKAPOOHATOB S-
anemenToB | u Il rpynn (TepMuueckasi ycTOWIMBOCTb, PACTBOPUMOCTH B BOJIE, OTHOIICHHE K
KUCIOoTaM | mienodam). Hanummure ypaHeHus cooTBeTCTBYOMMX peakuuid. [louemy NaHCO3

cymiecTByeT B Bujie TBepoit conu, a Ca(HCO3)» — Tombko B pacTBope?

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSTHUE Ne 10: «d—u f-3;emenTsl 111 rpynnbsm». (2

yaca)

Bonpocul 01a noozomoeku (Konnoxeuym):

1.

2.

3aKOHOMEPHOCTH B M3MEHEHHH 3JIEKTPOHHBIX KOHQUTIYpaLUil, paAnycoB, SHEPTUH NOHU3ALNH,
XapaKkTepHBIX CTENIEHEeW OKUCICHUS U KOOPAMHAIIMOHHBIX YHCEN aTOMOB.

Penxozemensubie anementsl (P33). JlantanmgHoe cxatme. Xumuueckue cBorcTBa P30.
3aKOHOMEPHOCTH B CTPOCHUHM M CBOMCTBAaX OKCHIOB, THAPOKCHAOB. CXOACTBO W pa3inyue
xuMud P33 1 351eMeHTOB 2-0#1 TPyMIIHL.

Penxo3eMenbHbBIE 3JEMEHTBI C NMEPEMEHHOW CTeneHbio OKucieHus, ocooennoctu Ce(IV) u
Eu(Il). Pa3znenenue u npumenenue P30.

AKTUHMA ¥ aKTHHUABL. 3aKOHOMEPHOCTH B H3MEHEHHM DJEKTPOHHOH KOH(HTrypauuH,
pannuycoB, SHEPTHI HOHU3AIUH, XapaKTEPHBIX CTENICHEH OKHMCICHUS, KOOPIMHAIIMOHHBIX YHCe
aKkTHHUA U akTUHUAOB. [loarpynms! Topus u 6epkiust. [lonydyenue, pusnyeckre U XMMUYECKHE
(B3aMMO/ICHCTBHE C KUCIOTaMU, LIEJI0YaMH, HEMETAIJIaM1) CBOMCTBA MPOCTHIX BEILIECTB.
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AKTI/IHI/IIIBI. Hx MMPUMCHCHUC B TCXHUKC. XapaKTepHI)IC CTCIICHU OKHCJICHUA. COCI[I/IHCHI/IH
AKTHHHUIO0B B BBICOKHX CTCIICHAX OKHCICHHSI.

Iucomennoe oomauinee 3a0anue (YnparcHenusn).

1.

[Touemy kapOoHAT anmrOMHUHHA HeNb3sl, a KapOoHaTsl d-amemeHToB Il Tpymmbl MOXXHO MONYYHTH 1O
0OMEHHBIM PEaKIUsIM B BOJAHOM pactBope? IlpuBennure mpuMephbl MBOMHEIX kapOoonatoB P3M. Kakoe
MpPUMEHEHUE OHHU HaXOosT?

PactBopuMocTs B Boje kpucTamtoruapatoB coctaBa D9(SOy)3 - 8H0, rne O — d-snement III

TPYIIBI, PE3KO YMEHBIIIAETCS TIPU TIOBBIMICHUN Temriepatypbl. Crenaiite BBIBOA O 3HAKE TEILIOBOTO
a¢dekra mporecca pacteopenus. [Ipemoxkure 00bICHEHHUS.

Hanwmvre ypaBHEHHS peakinil CKaHIUSA U Kbl C: a) BOJAOH, 0) a30THON KHUCIIOTOM, B) a30TOM, T)
okcugoM azorta (IV). Uto obuiero u Kakue OTIHYUS MOXKHO OTMETHTh B XUMHYECKUX CBOMCTBAX 3THX
MeTasuioB?

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITHE Ne 11: «d-31eMeHThI IV rpynnbi». (2 yaca)

Bonpocul 01a noozomoeku (Konnoxeuym):

1.

6.

ComocTaBieHUEe 3NEKTPOHHBIX KOH(QUIYpanuid, BEIMYMH pPaIUyCOB, DHEPrUi HOHHU3ALMH,
XapaKTepHBIX CTENICHEeW OKHUCIICHUS, KOOPIMHALIMOHHBIX YHCENT aTOMOB P-3JIEMEHTOB U d-3JIeMEHTOB 4-
O rpyImIbIL.

[Ipupozanbie coeqMHEHNs], OTY4YEHHE U CONOCTaBIeHHE (PU3NUECKUX U XUMHUYECKUX CBOIMCTB MPOCTHIX
semects d-371eMeHTOB 4-0if rpymIIbL.

ComnocraBieHre CTPOCHUS M CBOMCTB OJHOTUIHBIX coefuHenuit B psany D(IV) —3(11) —3(II).
Kommexchble coequnenus 0-31emeHToB 4-0ii rpyTimbl.

Paznenenune coeavuenuit nupkonHust U rapuus. IlpumeHeHue TuTaHa, UUPKOHMA, TadHUS U HUX
COEIMHEHH.

Iucomennoe oomauwinee 3a0anue (YRpadscHenusn).

1.

Hanmmure ypaBHeHus 4 peakiuii, ¢ NOMOIIbIO KOTOPEIX MOXHO okcua ThTaHa (IV) nepeBectu
B PACTBOPUMOE COCTOSIHHUE. B Kakux 001acTAX NPOMBIIIIEHHOCTH Ucnofb3yercs TiOp?

Kakxoe mecto 3aHmMaer TutaH B psany HanpspkeHwid mMetainioB (PHM)? Tlouemy xumudeckast
AKTHMBHOCTb JAHHOTO MeETalyla HE COOTBETCTBYeT ero monoxeHuto B PHM? Hamwmmure
YPaBHEHMS PEAKIUIl TUTAHA C TOPSYUMHU KOHLEHTPUPOBAHHBIMHM PAaCTBOPAMHU CEPHOM, a30THOM
U IUIAaBUKOBOH KHCJIOT, a Takke C a30ToM, (ocdopom, yrieposoM M KpPEeMHHEM IIpH
temmeparype 1000 — 2000 °C.

BeruncuB AH,° m AG/°, ycranosute, kakoi u3 meronos nomyuenus TiCly ssmsercs
npeanouTuTenbHbIM: a) B3aummozelkicteue TiOo(x) ¢ HCI(r), 6) zammopelicteue TiOo(kx) ¢

Cly(r) u C(rp). Kaxoe npumenenne naxoaut TiCly B MeTammypruu THTana?

MPAKTUYECKOE (CEMHUHAPCKOE) 3AHATHUE Ne 12: «d-3j1eMeHTBI V rpynmnbi». (2 4aca)
Bonpocut 013 noozomoexu (Konnioxkeuym):

1.

2.

e

CormocTaBieHne 3JCKTPOHHBIX KOH(PHUIYpaluii, BEIMYHH PaJUyCOB, SHEPTUH MOHM3ALMUH, CTEIECHEH
OKHCJICHUS1, KOOPIANHALIMOHHBIX YHCET aTOMOB P-3JIEMEHTOB U d-3JIEMEHTOB 5-0i rpyMIIbI.
[Mpuponnbie coenuHeHus: d-3IEMEHTOB 5-0i TPyNINbI, TONydYeHHWE, NpPUMEHEeHHWe, (uindeckue W
XMMHYECKHE CBOWCTBA MPOCTHIX BEMIECTB d-3IIEMEHTOB 5-01 TPyIIIHI.
CormocTaBjieHne CTPOCHUS M XMMHYECKUX CBOMCTB KaTHMOHHBIX W aHHOHHBIX (OPM COeIMHEHHI
Banaaus (V) u pocdopa (V).
N3ononucoenuHeHns: CTpoeHne, 3aBUCHMOCTh cocTaBa OT pH U KOHIIEHTpaIuu.
ComnocraBieHHe OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIX U KHCIOTHO-OCHOBHBIX CBOMCTB COEIMHEHUH
BaHaaus B creneHsax okucienus [I-111-1V-V.
CoennHeHus HUIOOWS 1 TaHTala B HU3KUX CTETICHSAX OKHCIICHUS.
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Ilucomennoe oomawinee 3a0anue (YRpadsCHeHus).

1.

C uem cBs3aHa, KaK MPaBUJIO, HU3KAs KapOCTOMKOCTh TYroIUTaBKUX MeTayuioB? Kak Mensercs
KapocTokocTh MeTaiuioB B psnxy V — Nb — Ta? B kakux ycioBHsSX pearupyroT BaHAIWi H
HUOOMH € KHCIOPOIOM, BOIOPOJOM, a30TOM, rajgoreHamu? Hammimmre ypaBHEHHs yKa3aHHBIX
peaknuii. biaarogaps kakomy CBOWCTBY 3TH METaUIbl MPUMEHSIOT AJSI MOIY4EHHUs ITyOOKOTo
Bakyyma?

Kak meHsieTcsi KOppO3HOHHAsl YCTOHYMBOCTh B BOJHBIX pacTBopax B psmxy V — Nb — Ta? B
KaK{UX YCIOBHUAX pearupyeT BaHAIWWA C BOAOW, CEPHOM KHUCIOTOW, IMJIABUKOBOM KHUCIOTOMH,
CMECBIO a30THOM M IIJIaBUKOBOM KHCJOT, MLIenoupto? Hamummre ypaBHEHHMsS yKa3aHHBIX
pEaKLH.

MNPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 13: «d-3j1eMeHThI VI rpynmbi». (2 4aca)

Bonpocul 0na noozomoeku (konnoxeuym):

1.

ConocTaBieHUE JJICKTPOHHBIX  KOH(UTypaluii, BEJIUYMH PaJUyCOB, DSHEPTUH HOHU3AIIUH,
XapaKTEPHBIX CTEHICHEW OKUCICHUS, KOOPIUHAIIMOHHBIX YKCE aTOMOB P-3JIEMEHTOB M d-3JIEMEHTORB 6-
O rpyImIbIL.

CpaBHeHHe XMMUUYECKHX U (pU3MUECKHX CBOMCTB MpOCTHIX BemecTs d - aneMeHTOB 6-0if Tpymmel. Mx
MOJTydCHHE U3 IPUPOIHBIX COSAMHECHUHN U IPUMEHEHUE.

CormocTaBiieHre CTPOCHUS U CBONCTB BBICHINX OKcunoB D03 um kuciaor H,00, Komminexchrbie
coenuHeHus d-371eMEHTOB 6-0# TPYIIIIbL.

ConocraBieHHe KHCIOTHO-OCHOBHBIX, OKHCIIUTEIIbHO-BOCCTAHOBHTEIBHBIX CBOWCTB COCIMHEHHIA
xpoma B psigy Cr (VI)—Cr (111)—Cr (I1).

Ilucomennoe oomawinee 3a0anue (YRpadscHenus).

1.

OxapakTepr30oBaTh HOJI0KEHHE XpOMa B pAAY CTaHIAPTHBIX JICKTPOIHBIX MOTeHIManoB. HamucaTs
YpaBHEHUS peakyii XpoMa ¢ pa30aBICHHBIMHA U KOHIICHTPUPOBAHHBIMU KUCIOTAMH.

OxapakTepu30oBaTh KUCIOTHO—OCHOBHBIE W OKHCIIUTEIbHO—BOCCTAaHOBUTEIbHBIE CBOWCTBA

okcuna u rugpokcuna xpoma(lll)? [onTBepanuTh ypaBHEHUAMHU PEAKIIUHA.

YkazaTb BO3MOXHBIE M XapaKTepHbIE CTENEHH OKHCIECHUS XpoMma B coeauHeHusx? Kak
W3MEHSIOTCS. KUCIIOTHO—OCHOBHBIE M OKHCIIMTEIbHO—BOCCTAHOBHUTEIBHBIE CBOWHCTBA B PAAY
THJIPOKCHJIOB XpOMa C yBEJIMYEHHEM CTEleHH OKUCIeHHUs xpoma? [loaTBepauTh ypaBHEHHUSIMU
peaKLuii.

YkazaTh, Kakue HOHBI CYILIECTBYIOT B BOIHBIX pacTBopax coueil xpoma(lll) u xpoma(VI):

a) mpu pH > 7;

0) mpu pH<< 7.

[IpuBecTn mpuUMepsl COOTBETCTBYIOLINX COCIUHEHUH, Ha3BaTh UX. [IpuBecTH ypaBHEHUs peakuuit
THIIPOJIN3A B IPOTOIUTHYECKOM BHUJIE.

Kak moiyunTh mepokcun xpoma M3 auxpomara kanus? KakoBa cTermeHb OKHCICHHS XpoMa B
nepokcuge xpoma? Kakume CBOWCTBa TPOSABISET TMEPOKCHA XpOMa B  OKHCIMTEIbHO—
BOCCTAaHOBUTENBHBIX peakiusx? [TonTBepAUTh YpaBHEHUSIMU PEAKIIHH.

3aKOHYUTH YpaBHEHUsI CIEAYIOIIUX OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEaKkUuil (U1 peakiui,
MPOTEKAIONINX B BOJIHBIX pacTBOpax, K03 UIMEHTH TOA00paTh HOHHO—AIIEKTPOHHBIM METO/IOM).
OmnpenenuTts MOJISIPHBIE MacChl SKBUBAJICHTOB OKUCIIUTENIEH U BOCCTAHOBUTEIEH B PEAKIUIX:

a) K[Cr(OH),]+Br,+ KOH =
6) CrC|3 + Na28208 + H,0 =
B) chr207 + HZS + Hgo =
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1) Cry(SO4)3+ (NH,4),S;05 + H,0 =

1) Nag[Cr(OH)g] + Cl, + NaOH =

e) Na,CrO, + Na,S + H,0 =

x) K,Cr,0O; + H,0, + H,SO, =

3) K,Cr,07+ KNO; + H,SO, =

u) K[Cr(OH)4] +H,0,+ KOH =

k) K,Cr,0;7 + Kl + H,SO, =

8. Hanwucate ypaBHeHus peakiuii (¢ ko3 uuenTamMmu) A CIeAYIOINX MPeBpaIleHuil:
a) K,Cr,07 —» CrOs —> Crz(SO4)3 — KoCrO4 — KoCr07 — CI’C|3 —> Cr(OH)3

0) K,Cr,07 — K,CrO4 — Cry(SO4)3 — CrOHSO, — K[Cr(OH)4] — K,CrO4 — K,Cr,04

B) CrClz — Cr(OH); — Cr,03 - KCrO, — K[Cr(OH),] — Cr(NO3);

1) Cr — Cry(SO4)3 — [Cr(OH)g] — KoCrO4 — KyCrO7 — CrOs — Cry(SQOy)3

1) Cr,03 — NaCrO, — Na,CrO4 — Na,Cr,O; — Cry(SO4)3 — CrOHSO,

e) CrO;— Cr,03 — K,CrO; — K,Cr,07 — Cry(S04)3 — K3[Cr(OH)g]

%) KoCrO4 — Ko,CrO;7 — CrOs — Cry(SO4)3 — K[Cr(OH),] — K,CrO4

3) Cr — CrCl;— K3[Cr(OH)s] — KoCrO4 — K,CryO7 — CrOs — Cry(SOy)s

I/I) K,CrO4 — K>Cro0O7 —» CrOs — Cr2(804)3 —> Cr(OH)g —> CI’C|3 —> CfOHC'z

K) Crz(SO4)3 - Kg[Cf(OH)s] - Cr2(804)3 — K>CrO4 — K,Cr,07 — CrClz— Cr(OH)3

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSAITUE Ne 14: «d-31emMenTsI VII rpynmbm. (2 yaca)

Bonpocul 013 noozomoeku (konnoxeuym):

1. CpaBHuTenbHas XapakTepUCTUKA OIEKTPOHHBIX KOHPUTYpamnud, BEJIWYWH PaJUyCOB, DJHEPTHI
HMOHU3ALMH, XapaKTePHBIX CTETIEHEH OKHUCIEHUS U KOOPAMHAILMOHHBIX YHCE] aTOMOB P- 3JIEMEHTOB U
d-31eMeHTOB 7-0#f TPYIIIIbI.

2. llpuponHble coeMHEHUS, MMOTyYeHUE, PUINUECKUE, XMMUIECKUE CBOWCTBA M TIPUMEHEHHE MPOCTHIX

BemIecTB d-271€MEHTOB 7-O1 TPYIIIIHL.

CormocraBieHne CBOMCTB COEIMHEHNIH MapraHua ¢ pasMdHbIMU CTEICHIMH OKUCIICHHS.

4. CpaBHEHHE CTPOEHUS U CBOWCTB (TEPMHUYECKON yCTOMUYMBOCTH, KUCIOTHO-OCHOBHBIX, OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX) coeauHenuit Mn (VII)-Te (VII)-Re (VII).

5. CoenuHeHUs peHUS B HU3KHUX CTETECHSAX OKHCIICHUS.

w

Hucomennoe domawnee 3a0anue (ynpasxcuenusn):
1. Kakoe nmosoxxeHue B psay CTaHAAPTHBIX JIEKTPOJHBIX MOTEHIMAIOB 3aHUMaeT Mn? Kak
B3auMoJieiicTByeT MN ¢ KuciaoTtamu, BOJoH?
2. Kakx m3MEHSFOTCS KHCIOTHO—OCHOBHBIE CBOMCTBA B STy OKCHJIOB M THIPOOKCHIOB MapraHIa ¢

YBCIMYCHUCM CTCIICHU OKHUCJICHHUA MapraHua? Hanmcatb YpaBHCHUA pCaKLII/Iﬁ MMOJIy4YCHUA MnOZ,
nucxoasa u3 COC,I[I/IHCHI/Iﬁ Maprabua:

a) ¢ 0oJee BRICOKOH CTEIIEHBIO OKUCIICHUS;
0) ¢ GoJtee HU3KOW CTEIICHBIO OKUCIICHUS.
Koaddunmentsr mogodpaTh HOHHO—3IEKTPOHHBIM METOIOM.

3. OxapakTepu30BaTh KHCIOTHO—OCHOBHBIE W OKHCIIMTEIbHO—BOCCTAHOBUTEINbHBIE CBOMcTBA MnO,.
OTBET NOATBEPANTH YPAaBHEHUSIMH PEAKLIHI.
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4, Kakwne cBoicTBa MPOSIBIISIFOT MaHTaHATHI B OKUCITUTEIIBHO—BOCCTAHOBHUTEIBHBIX peakusax? OTeer
MMOATBEPANTH YPABHEHUSAMHU PEAKIIHA.

5.  Kak Biamser pH pactBopa Ha OKHCIMTENbHbIE CBOMCTBAa repmaHraHaroB? OTBET IOITBEPIUTH
YpaBHEHUSIMU pEaKIni, B3SB B Ka4eCTBE BOCCTAHOBUTENEH:

a) Cynb(pUT HATPHUS;

0) noxua Kamusl.

6. 3aKOHYUTH U yPABHATH HOHHO—AJIEKTPOHHBIM METOIOM CIIETYIOIINE PEeaKIINH:
a) KMnO,4+H,S + H,SO, =

6) MnSO, + K,S,05 + H,0 =

B) KMnO, + Na,SO; + H,SO, =

r) MnSO, + NaCIO + H,0 =

1) KMnO,+ KI + KOH =

e) KMnO,+ Kl + H,SO, =

) KMnO4+ KI + H,0 =

3) KMnO, + KNO, + KOH =

n) KMnO, +FeSO,+ H,SO, =

K) K,MnO,+ H,0,+ H,0 =

7.  Hanwucartp ypaBHeHuUs peakiuii (¢ kKodhdumeHTaMu) 1Jis CIeIYIOIMIUX IPEeBPAIICHUINA:
a) Na;MnO4 — NaMnO4 — MnO; — MnCl; - HMnO4

6) Mn — Mn(NO3); - MnO; — K;MnO4 — MnSO;— Mn

B) MnO, — Na,MnO; — MnO, — MnCl, — MnOHCI

r) MnSO4 — HMnO4 — Mn,0; — MnO, — Na,MnO,

) MnzO4 — Mn — MnS — MnSO, — HMnO, — MnO,

e) MnO, —» CaMnO3z; — MnCl, - HMnO4 — Mn,0;

*) KMnO; — MnO, - K,MnO4 — MnCl, — Mn

3) MnO; - KoMnO4 — KMnO4 — MnSO4 — (MnOH)st4 — MnSQOq4
I/I) Mn(N03)2 — HMnO4 — Mn,O; - MnO, - Na,MnO4

k) MnO, — K;MnO4 — MnSO4 — MnSO, - HMnO, — Mn,04

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSAITUE Ne 15: «d-371emenTsl VIII rpynnbm. (2 yaca)
Bonpocut 013 noozomoexu (Konniokeuym):

1.

N

3d snmemeHTHI — KeJe30, KoOaibT, HHKeTb. CpaBHEHHE JIIEKTPOHHOW KOH(PHUTYpaluH, pajnycoB,
SHEPrUil MOHMU3AINY, XapPaKTePHBIX CTETICHEW OKHCIEHHS W KOOPIWHAIIMOHHBIX YHCEN aTOMOB ITHX
3JIEMEHTOB.

[IpupoaHbie COCTUHEHMSI, TTOJyYSHHE, IPUMEHEHUE U CBOMCTBA IIPOCTHIX BEHIECTB. DeppOMarHeTusMm.
ComnocraBieHne CTpOSHHS 1 XUMHUECKUX cBorcTB coequaennit Fe, Co, Ni co crerensto okucienus 11
n III. CpaBHeHHE CTpPOCGHUS M CBOWCTB KOMIUICKCHBIX (I[MaHHUJBI, aMMHUAKATBI, TAJOTCHUJIBI)
COCTMHECHHM Keje3a, Ko0ambTa, HIUKEIS.

[Momyuenue u comnocraBnenue coicTB coenuueHuit Fe (III) u Fe (VI). KapOouunbl mepexomHbix
AJIEMEHTOB.

4d-u S5d-smeMeHTHI: pYTSHMIA, POJMIA, MaUaJud, OCMHUHN, WUPUAMN, TUTaTHHA. [IpupomHbIe
COCIMHEHMS, TONyYeHUEe, NMPUMEHEHHE, (U3UYECKHEe M XUMHUYECKHE CBOMCTBAa MPOCTHIX
BELIECTB.

Hucomennoe oomauinee 3a0anue (YnparycHenusn).
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OxapakTepru30BaTh H3MEHEHNE OKHCINTEIHFHO—BOCCTAHOBUTEIBHBIX CBOMCTB THApokcuaoB Fe(lIl),
Co(II) m Ni(II).

Kakue u3 yka3aHHBIX THAPOKCHIOB MOKHO OKHCITUTH IepokcuoM Bogopona? [louemy? Ilpusectn
YpaBHEHUS BO3MOXKHBIX PEaKIni.

OxapakTepru30BaTh H3MEHEHHE OKHUCIUTEIIEHO—BOCCTAHOBUTEIHHBIX CBOMCTB THapokcuaoB Fe(Ill),
Co(11) u Ni(ITT)? Hanucats ypaBHEHHS pEaKIUii XJIOPOBOAOPOTHON KUCIOTHI:

a) ¢ ruapokcunom xenesa(lll); 6) ¢ rumpoxcumom kobamsTa(lll).

BosmorkHa 1 ogooHas peakius ¢ ruapoxcugom nukems(111)?

OxapakTepu3oBaTh CBOHCTBa (eppaTtoB B OKHCIUTECILHO—BOCCTAHOBUTEIBHBIX  PEAKIIHAX.
Hamucate ypaBHeHus peaknmii (eppaTta HaTpusi ¢ KOHIEHTPUPOBAHHOW XJIOPOBOJOPOIHOM
KHUCIJIOTOM.

Kak B3auMOJEHCTBYeT *kelle30 ¢ KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOM KHUCIOTaMU IPU
OOBIYHBIX YCIOBUSX U TIpH HarpeBaHuu? COCTaBUTH ypaBHEHHUS COOTBETCTBYIOIINX PEAKITHIA.
Hammcats ypaBHenust peakiuii ruaposnsza FeSO, u Fe,(SOy4); B MONEKyIApHOM ¥ HOHHO# hopme.
B kakom, crmydae creneHp Tuapoim3a Oorbine M modeMy? Kak MOXXHO YCHIIUTH THAPOIU3 ITHX
conen?

3aKOHYNTH  ypaBHEHHs  Cleaylmux  peaknud. KoaQuImeHTsl B OKHCIHTEIHHO—
BOCCTAaHOBUTENFHBIX PEAKIHAX, INPOTEKAIOINWX B BOJHBIX pacTBOpax, HOA00paTh WOHHO—
SJICKTPOHHBIM METOAOM:

a) K4Fe(CN)g] + KMnO,4+ H,0 =
6) Fe,03+ KCIO3;+ KOH =

B) Pt +HNO;+ HCI =

r) FeS +HNOj3(koH1r.) =

1) Ni(OH), + Br,+ KOH =

e) K,FeO, + Kl + H,SO,=

%) Co(OH),+ Cl,+ KOH =

3) K3[Fe(CN)g¢] +H,O,+ KOH =
u) Ni(OH); + HCl(xoH11.) =

k) Co(OH), + NaOCI + H,0 =

MMPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 16: «d—3emenTnI I - 11 rpynmy». (2 gaca)

Bonpocut 013 noozomoexu (Konioxkeuym):

1.

ComocTaBieHrue JJNEKTPOHHBIX  KOHMUTYpanuid, BEIHUYWMH PaIUyCOB, DHEPrHi HWOHU3AIIWH,
XapaKTEepPHBIX CTEHECHEH OKUCICHHUSA M KOOPIMHALMOHHBIX YHCENl aTOMOB S-3JIEMEHTOB U d-311€MEHTOB
1-oi#i rpynmsl.

HpI/IpOI[HLIe COCIUHCHUA, TTOJIYYCHUC, IPUMCHCHUEC, (1)I/I3I/I‘-IGCKI/IG U XUMHYCCKUC CBOﬁCTBa, IIPOCTHIX
BeriecTB d-3meMeHTOoB 1-0ii rpymnibL.

CormocTaBiieHre CTPOSHUS M CBOWCTB OJHOTHUITHBIX COSIUHEHUHN (OKCHIBI, THAPOKCHIBI, TATOTCHHU/IHI)
S-aneMeHTOoB U d-smemeHToB 1-0it rpynmsl. Ocobennoctu coenunennit Cu (II) u Au (I11).
Kommnekcuple coenuHenusi d-sneMeHTOB 1-0H rpymibl (aMMHAKaThl, LWAHWABI, TaJlOT€HHUIBI):
KOOpAWHAIIMOHHBIE 4YHCJIa, 3aBUCHUMOCTH Q)OpMBI KOOpAMHAIIMOHHOTO II0JM3[pa OT SHCKTpOHHOP‘I
KOH(UTYpalny IeHTPAIbHOTO aTOMa ¥ IPUPOIBI JINTaH A,

ComocraBieHue 3IEKTPOHHBIX KOH(QUIypaluid, paguycoB, 3HEPrUil HOHHM3ALMH, XapaKTEPHBIX
cTerneHen OKHUCJICHU, KOOPAUHAIIMOHHBIX YUCEII aTOMOB S-3JIECMCHTOB U d-snemeHTOB 2-0i1 TpYyIIbI.
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6. IlpupomHbie COEAUHEHWS, MONyYECHUE, TPUMEHEHHE, PU3NUECKHE M XUMUYECKHE CBOWCTBA IMHKA,
kanMmus, pryTa. CpaBHEHHE CTPOESHHS M CBOMCTB OKCHIOB, THAPOKCHIOB U TAIOTEHUIOB d-3JIeMEHTOB
2-0li TpyIIEL.

7. KommiekcHsie coenuHeHusi d-3J€MEHTOB 2-0if TPYNIBI: aMMHAKaThl, TaJOTCHU/BI, I[HAHHIbL.
[IpuMeHeHne coeTMHEHNI TUHKA, KaIMHUS, PTYTH.

Hucomennoe oomauinee 3a0anue (YnparcHeHusn).
1. [Tonmk3ysich METOZOM BaJICHTHBIX CBsi3¢H, OOBSICHUTh MEXaHWU3M 00pa30BaHUS XMMHYECKOW CBS3H,
THUM THOPHUIM3ANNN H TEOMETPUIECKYIO KOH(PHUTYPAIUIO CIEAYIOIUX KOMIUIEKCHBIX HOHOB:

a) [Cu(NHs),]"

6) [Be(OH),)*

B) [Ag(CN),]

r) [Zn(NHa)]**

1) [AuCl,]

e) [Zn(H0)4*

%) [Ag(S203)2]*

3) [Hgl]*

n) [Be(H;0),]*

K) [Zn(OH),]*

2. Hammcatp snextponHsie gopmynsl aroMoB aneMeHToB | B-rpynmel. Kakue cremeHu okucieHus
MmoryT npossisite Cu, Ag, Au?

a) Hammcats ypaBHenus peaximii ruaposnsa CuCl, u AuCls.

0) [loxBepratorcs nmu rumponusy conu cepedpa? [louemy?

3. OxapakTepHu3oBaTh B3aMMOJICHCTBUE Meau, cepebpa M 3010Ta ¢ KUciaoTamu. HammcaTh ypaBHEHHS

peaKLuid.

4, OxapakTtepu3oBaTh B3aumoericteue runpokcuaa meau(ll) co menouamu u pacTBOpoM amMMHuaka (Ha

npruMepe peakuid ¢ N30BITKOM THAPOKCHIA HATPHSI U C BOAHBIM PACTBOPOM aMMHAKa).

5. Kakwue 3HaueHus cTaHAapTHBIX 3JEKTPOAHBIX MOTEHIMaN0OB UMeroT Zn u Hg? Kak B3aumoneicTBytoT
Zn n Hg c pazbaBieHHBIMM W KOHLEHTPUPOBAHHBIMH KucioTtamu? HammcaTe ypaBHeHHS
peaKLuii.

6. Hammucatep ypaBHenust peakuuii coneii muaka(ll) u pryru(ll) ¢ pacrBopom ammuaka. Kak BiawsiroT

MMPUCYTCTBUC coJieii aMMOHHS B H30BITOK aMMHAaKa Ha 3TO BBaHMOﬂeﬁCTBHe?

7.  Hammcate B MOJNEKYISPHOM M HMOHHOM BHJE YPaBHEHHUS PEaKUHMi THAPOJIM3a HUTPATOB ILIMHKA,
prytu(l) u prytu(Il). Kak MoxHO 0CITaOUTh THAPOIN3 3TUX COJIEH?

8. OxapakTepru30BaTh OKHCIUTEIbHO—BOCCTAHOBUTENbHBIE CBOMCTBa coequaenuit prytu(l) u prytu(ll).
OTBeT NOATBEPAUTH YPABHEHUSMH PEAKIIHI.

9. OxapakTepu3oBaTh CIIOCOOHOCTH (-311eMEHTOB K KOMILIEKcooOpa3oBanuio Ha npumepe Zn, Cd, Hg.
OTBeT NOATBEPIUTH YPABHEHUSIMH PEAKIINH.

10. Hcnonb3ys BeTUUMHBI KOHCTAHT HECTOMKOCTH COOTBETCTBYIOIIMX KOMIUIEKCHBIX MOHOB, chenaiite
BBIBOJIBI O BO3MOYKHOCTH 00pa30BaHMA HOBBIX KOMIUIEKCHBIX COCTUHEHWHA W HANHUIIUTE YPaBHEHHS
COOTBETCTBYIOIINX PEAKLUI B MOJIEKYJISIPHOM U HOHHOM BUJIE!

a) [Cu(NH),]Cl, + KCN=
0) K[AG(CN).] + NH; =
8) [Ag(NH;),]JNO; + NaCN =
r) Ko[Zn(OH),] + KCN =
1) Ko[Zn(OH)4] + KCN =
e) K,[Hg(SCN),] + KCI =
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%) [Ag(NH3),]Cl + Na,S,03=
3) K,[CuCl,] + KOH =

1) K3[Ag(S;03),] + KCN =
k) K[CUu(CN),] + Kl =

MPAKTUYECKOE (CEMMHAPCKOE) 3AHSATUE Ne 17: «p - 3JjeMeHThl VIII rpynmbl.
Bbaaropoansie ra3s». (2 yaca)

Bonpocul 013 noozomoexu (Konnoxkeuym):

1.

o ks

OnexkTpoHHass KOH(QUIypalMs, BEJIMYMHbI PAaIUyCOB M SHEPIMHM HOHM3ALMH aTOMOB OJIarOPOAHBIX TIa30B.
O6mias xapakrepuctuka 31eMeHToB VIIIA rpynmnel. Ctpoenne atoMoB. [IpHuMHBI XMMUYECKOW HHEPTHOCTH
renus U HeoHa.

[lony4enue, crpoenue, CBOWCTBa OJIaropoOAHBIX Ia30B: TemIeparypa (a3oBbIX NEPEX0I0B, paCTBOPUMOCTH B
BOJIE, KJIaTpaThl.

CuHTe3 COeTMHEHUH 0JIaropoTHBIX ra30B B3auMoJeicTBre ¢ pTopoM. CTpoeHHe, CBOiicTBa PTOPUAOB KCEHOHA
XeF,, XeF,;, XeFg (B3amMoaeicTBHE ¢ BOIOM, OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIC M KHCIOTHO-OCHOBHBIC
cBoiicTBa). KuciaopoaHeie coeTuHEHUSI.

[IpumMeHeHne 61arOpoOIHBIX Ta30B.

Ilucomennoe oomauinee 3a0anue (YRpadscHenusm).
B arome aprona mmeercs cBoOOIHBIN d-TOAYPOBEHD U €r0 MepBasi SHEPTUsl HOHU3AIMK CpAaBHIMA C SHEprHen
WOHHW3AIMH KPUIITOHA B KceHOHA. [loyeMy e B TakoM cilydae aproH He 00pa3yeT BaJCHTHBIX COCAMHEHHI?
Kakue cunbl B3aMMOAEHCTBUS CYLIECTBYIOT MEXKIY aTOMaMH B KPUCTAIMYECKHX CTPYKTypax OlaropoaHBIX
ra3oB? Uem 0OBsICHICTCS MX TUIOTHEHIIAS YITAKOBKA?
XUMHYECKHE COCIUHECHUS KPUNTOHA M KCCHOHA, NPUHIMIBI WX MoNy4deHus. [uaponus (TOpHIOB.
Kucnoponconepxamue coenuHenns: kceHoHa. KiiatpaTsl 61aropoiHbIx ra3os.
Kak monyuarot dpropuast kpunrona (II) u kcenona (11, IV, VI, VIII)? N300pa3ute ux CTpyKTypHBIE POPMYIIHIL.
Jonuinre ypaBHEHHs] pEaKIIUN:
XeFg + Ba(OH)» =., XeOy + NaOH + O3 =,,

BapXeOg + 2HpSOy(6e38.) =..

OnummTe CTpOGHHE KIaTpaToB OJaropogHBIX Ta3oB. KakoBa mpupoja cBsi3u B 3THX coequHeHmsx? Kak u
MOYEMY MEHSAETCS YCTOMUUBOCTh COEIMHEHUN B PALLY:

Ar*6H»0O — Kr*6H»O — Xe*6H,0O?

8.2. JlabopaTopHble 3aHATHS.
JlaGopaTopHbIe 3aHATHS IPU3BAHBI HAYIUTH CTYJICHTA CAMOCTOSITEIIBHO paboTaTh C KOHCIIEKTaMH JICKITUH,

y4eOHOM JIUTEPaTypOil, HHTEPHET-PECYPCAMHU, aHAJTU3UPOBATh MaTepHall, CAMOCTOSATEIILHO JIENATh BBIBO/IBI.

Lenpro mabopaTOPHBIX 3aHATUH SBISETCA:

1) 3HaKOMCTBO C 0A30BBIMH MOHATHSIMHU Kypca;

2) npuoOpeTeHHE HABBIKOB aHalIM3a T[OJYYCHHOH Ha JIEKIUSIX M CaMOCTOSATENIbHO —HailICHHON
nH(pOpMaIny;

3) BBIPaOOTKA YMEHHSI CAMOCTOSITEIIFHO M KPUTHYECKH MOJXOUTH K U3y4aeMOMYy MaTepHaly;

4) (opmupoBaHUE HABBIKOB YCTHOTO BBICTYIUICHHS U YYaCTHsI B TUCKYCCHUSX;

5) ¢dopmupoBaHHE HABBIKOB PEIICHUS 33/1a4 U BBIMOJHEHHS YIPAKHCHUIT,

6) ¢dopmupoBaHUE HABBIKOB pabOTH ¢ XUMHYECKOW ITOCYION M PEaKTHBAMU;

7) ¢dhopmHpOBaHHE HABBIKOB PabOTHI ¢ HU3UKO-XUMHUYSCKUMH IPUOOPAMHU U YCTaHOBKAMU;

8) dopmupoBaHUe HaBBHIKOB 00pAOOTKU Pe3yJbTAaTOB IKCHEPHUMEHTA M (HDOPMYIUPOBAHHS MPAKTHYSCKUX
BBIBOJIOB.

B xoxe moarotoBkH K 1a00OpaTOpHBIM 3aHATHUSAM CTYAEHT JOJDKEH M3YUYHUTh TEOPETHUECKHH MaTepHuai 1o

TeMe 3aHATHS (JeKIHUH, YICOHYIO JUTEPATypPy), AaTh MUCHMEHHBIE OTBETHI HA BOMPOCHI JJISI CAMOCTOSITEIBHON
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MOJITOTOBKY, 3aKOHCIICKTUPOBATh XOJI JIA0OpATOPHON paboThI, 3aIMCaTh YPaBHCHHS PEaKIUi, MPOTCKAIOIIUX B
mporecce AKCIIEPUMEHTA, BBIMONHUTH TMUCHMECHHBIC VYIPAKHEHHWsS IO TeMe JabopatopHod paboTel. bes
MPeBAPUTEIHHON IMOATOTOBKM CTYACHT HE JOMYCKaeTcs JO BBHIMONHEHUs JabopaTtopHoil paboTsl. [locne
BBITIOJTHEHUS 1a00paTOpHON pabOThl HEOOXOJUMO 3amucaTh B Ja0OPAaTOPHBINA KypHAT HAOJFOJCHUS U BBIBOJEI.
Kaxnas naboparopuas paborta, odopmieHHas IO yKa3aHHBIM TPEOOBAaHHAM, JOJDKHA OBITH TpeACTaBlcHA
MPETOIABATEIIO JJIs 3AIUTHI Pe3yJIbTATOB.

3ananus 1J151 J1a00PATOPHBIX 3aHATHH.
Jonyck BbINOJTHEHHIO J1a00PATOPHBIX PadoT U 3a1UTA JJA00PATOPHBIX PadoT:
K BeImoNHEHWIO 11a0OPAaTOpHOM pabOThl JOMYCKAKOTCS CTYACHTHI, 3HAIONIMC MpaBWIa TEXHUKU
0€30IaCHOCTH M U3YUYHMBIINE METOJANUKY ITPOBEICHUS ONBITOB.
3ammTa J1ab0paTOpHON PabOTHI MPOBOMUTCS NMPU HATWIUH OT4eTa (C KPAaTKUM ONHMCAHHEM METOIHKHU
MIPOBEJICHUSI OTIBITOB (X072 PaboThI), ypaBHEHUSIMH PEaKITHid, HAOIIOACHUSIMU, BHIBOJAAMH).
Kpurepun oueHKu nNoAroOTOBKHU M BbINIOJHEHHS JIA00PATOPHBIX Pad0T MO AUCIHUIIIHHE

Onenka «5».

- BrimonmHena paboTa B palMOHAIBHON TOCIENOBATEIBHOCTH W IOJHOM 00BeMe ¢ 0e3yCIOBHBIM
COOJIIOICHMEM TPAaBUII IMYHON M 00LIECTBEHHON 0€3011aCHOCTH;

- TPaMOTHO, JIOTHYHO M CAMOCTOSITEJILHO OIKCAHBI TPOBEICHHBIC HAOIIOICHHSI, COCTABICHBI YPaBHEHHS
XMUMUYECKHUX peakuii U cOpMyJIMpOBaHbl BBIBOBI U3 PE3yJIbTATOB ONbITA (HAOIIOJCHUN);

- BKOHOMHO HUCTIOJIb30BaHbI PACXOAHBIE MAaTePHAIIBI;

- o0ecrieueHo NoJiep)KaHue YMCTOTHI U Opsi/iKa Ha pabodeM MecTe;

- naboparopHas paboTa akKypaTHO ohopMieHa, CHOPMYIHUPOBAHBI BBIBOIBI ITO padoTe.

Onenka «4».

- JlornyHO ONMCaHbI MPOBEJCHHbBIE HAOIIOACHNS,

- B COCTABJICHHBIX YPaBHEHMSIX XUMHYECKUX PEAKLMH JOMYIIEHbl JABE-TPH HECYLIECTBEHHbIE OLIMOKH,
UCTIPaBJICHHBIC TI0 TPEOOBAHMIO MPETIOIABATEIIS;

- TpaMOTHO C(HOPMYJIUPOBAHBI BBIBOJIBI M3 PE3YJIHTATOB OMBITA (HAOIIOCHU);

- 9KOHOMHO HCTIOJIb30BaHbl PACXOAHbIE MAaTepUAIIbI;

- obecrieueHo o Iep)KaHue YICTOTHI M Opsi/IKa Ha pabodeM MecTe;

- nabopaTopHasi paboTa akKypaTHO odopmiieHa, cHOpMYIUPOBAHBI BEIBOBI IO padoTe.

Ounenka «3»:

- BrimonHena paGoTa B palMOHANIBbHOM IMOCIIEIOBAaTENIBHOCTH U MOJHOM oO0beMe ¢ 0e3yCIOBHBIM
cOOJTI0/IEHUEM TPABUJI JTMYHON U OOIIECTBEHHON O€30MaCHOCTH;

- HETOJIHO M HeJIOTUYHO OMUCAHBI TPOBECHHBIE HAaOII01eHuS,

- B COCTABJICHHBIX YPaBHEHHSX XUMHUECKUX PEAKIUN JOMYIIEHBI OMIMOKH, KOTOPHIE CTYACHT HE MOXET
UCTIPaBUTb;

- He c(OpMYJIMPOBAHbI BBIBO/IbI U3 PE3YJILTATOB OIbITA (HAOIIOACHMS);

- 9KOHOMHO HUCTIOJIb30BaHbl PACXOHbIE MAaTEpUAIIbI;

- obecrieueHo NojIep)KaHle YICTOTHI M TIOpsi/IKa Ha pabodeM MecTe;

- nabopaTopHas paboTa He aKKypaTHO o(hopMIIeHa;

- mabopaTtopHasi paboTta BeimojgHeHa Ha 50%.

Ounenka «2»:

- BrinmonHeHa skcneprMeHTanbHas 4acTh, HO paboTa He oopMIIeHa B TETPaIH;

- nabopaTopHasi paboTa BBIIIOJIHEHA MeHee, yeM Ha 50%.

Kpurepuii o11eHKH YCTHOrO M NMCbMEHHOI'0 OTBETA
Ha J1a00paTOPHOM 3aHSTHH 110 AUCHHUILIMHE (KOJUIOKBHYMeE)

\ Onenka \ XapaKTepucTHKa 0TBEeTa
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5 CopepxaHue OTBeTa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, IIOJHOCTBIO
packpbiTa B OTBET€ TeMa, OTBET CTPYKTYpUpPOBaH, JaHbl IPAaBUJIbHbBIC
apryMEHTUPOBAHHBIE OTBETHl HAa YTOYHSAIOIIME BOIPOCHI, IEMOHCTPUPYETCA
BBICOKHH YPOBEHb Y4aCTHUS B JUCKYCCHUU.

4 CopepxaHue OTBeTa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, IIOJHOCTBIO
packpbITa B OTBETE TEMa, JaHbl IPABUIIbHBIC, apI'YMEHTHUPOBAHHBIE OTBETHI Ha
YTOUHSAIOIIME BOIPOCHl, HO HMMEKTCA HETOYHOCTH, TIPH OTOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCS CPEIHUN YPOBEHb Y4aCTHs B IUCKYCCHUMU.
3 CopepxaHue OTBeTa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO IPU IOJHOM
PacCKpbITUM TEMbl HMMEIOTCA HETOYHOCTHM, JaHbl IIPaBUJIbHBIE, HO HE
apryMEHTUPOBAHHBIE OTBETHl HAa YTOYHSAIOIIME BOIPOCHI, IEMOHCTPUPYETCA
HU3KUH YPOBEHb YYacTHs B JMCKYCCHUH, OTBET HECTPYKTYpPHPOBaH, WHpOpMAaLUs
TpyIHA JUIsl BOCIIPUATHSL.

2 ConepkaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, HO IpPU IOJHOM
PacKphITUU TEMbl MMEIOTCS HETOYHOCTH, JIEMOHCTpUpYyeTcs ciaboe BiaJeHHE
KaTerOpUAJIbHBIM allapaToM, JaHbl IIPaBUJIbHBIE, HO HE apryMEHTHPOBAHHBIE
OTBETbl Ha YTOYHSAIOIIME BOIPOCHI, y4acTUE B JUCKYCCUU OTCYTCTBYET, OTBET
HECTPYKTYpUPOBaH, HH(GOpMaIUs TPyAHA JUIsl BOCIIPUSITHSL.

JABOPATOPHOE 3AHATHUE N 1: «Texnuka Oe3omacHocTH padoTbl B XHMHYECKOUH
Jaboparopun. BakHeiiliMe KJIacChl HEOPraHM4YecKHUX coeauHeHuil. OKCHUabI,
KHCJI0TbI, 0OCHOBAHMUSs, COJIN». (4 yaca)

Bomnpochl 15151 caM0oCTONATENLHON MOATOTOBKHU:

1. Okcugpl: ompeneneHue, kiaccuukanus, HOMEHKIATypa, OOIIMEe METOJbl MONyYCHHS M XUMHUYECKHE
CBOICTBA.

2. OcHoBaHus: onpezaeseHue, kiaccupukanys, HOMEHKIATypa, oOIIMe METOIbl MOIYYEHHUs U XUMHUYECKHUE
CBOJMCTBA.

3. Kucnotel: ompenenenue, Kiaccupukanus, HOMEHKIATypa, OOLIMEe METOAbl MOJYy4YeHHS U XUMHUYECKHE
CBOMCTBA.

4. Comu: ompezaeneHue, kinaccuuKaiys, HOMEHKJIATypa, OOIIMEe METOAbl TONYyYeHHS W XHMHYECKHe
CBOWCTBA.

IIpumepHbIe 3a1aHUA /ISl TICbMEHHON KOHTPOJILHOM padoThI:

Bapuant Ne 1

1. HasoBute XMMHYECKHE COCAMHCHUS, YKaXHUTE, K KaKoMy Kilaccy oHHM oTHocsTes: Fe,03, Fe(OH)s, Fey(SOy)s,

Fe(HSO4)3, FEOHSO4,
FeSO4X7H20, FeOCI, HZCI’207.
Hasosute nonsr. Fe®*, FeOH", Fe(OH)2+, HSIiO;".

2. Hanwmmmre GopMysbl XUMHYECKHUX cOoeqMHEHHN U HOHOB:. (ocar ruapokcomapranma (I1), ruapoxkapboHat
Kanbliys, cyibdar ammonus, okeua xpoma (VI), nenraruapar cynbdara mean (1), o auruapokcoxpoma
(1), murunpodocdar—uoH.

Bapuant Ne 2

1. Ha3oBuTe XHMMHYECKHE COCIAMHEHUS; YKa)KHTE, K KakoMy Kjaccy oHu oTHocsatcsa: MnO, MnSO,x7H,0,
(MnOH)2CO3, Mn(OH)z, HMnNOy,, Mn(HCO3)2, Mn3(PO4)2, SbOCI.

Hasosure nonsr: Sn’*, MgOH*, MnO,*, HPO,Z.

2. Hanmwummre dopmyiibl XUMHYECKHX coefnHeHH W woHOB: okcuj cBuHna (1V), ruapokcun ceunma (1),
renraruapar cyibdara sxenesa (1), runpoxcun xpoma (I11), xnopuzn oxcoxenesa (1), non
runpokcomenu (1), runpocynbdar-noH.

47



Bapuant Ne 3

1. HasoBuTe XHMMHYECKHE COCAMHEHUS;, YKaXHTe, K KakoMy Kkiaccy oHu oTHocsates: PbO,, Pb(OH),,
(PbOH)st4, Pb(MnO4)2, Pb(HCO3)2, Pb(NO3)2X4H20, HzMnO4, FeONO3
Hasosure nonsr: Mn**, MnOH*, MnO,", HCO5".

2. Hanumute GopMysasl XUMHUECKUX COeAMHEHMH W MOHOB: okcup xkenesa (III), rumpokcun 1uHKa, docdar
uukens (1), rekcaruapar Xjaopuaa Kaablys, HOH aMMOHHS, HOH THAPOKCOATIOMUHHUS, IUXPOMAT-HOH.
Bapuant Ne 4

1. Ha3oBuTe XUMHYECCKHE COCTUHEHHS; YKaKHUTE, K KakoMmy kiaccy ouu otHocsaTes: Cl,O;, Co(OH),, HyP,0s,
NiSO4X7H20, Cr(OH)2N03, Crg(HPO4)3, ZnCIQ, CrONO;:,

Hasosure nons:: Ph%', Fe(OH)2+, HSO; ", CrO42'.

2. Hanumurte GoOpMyNnbl XHUMHYECKHX COCIMHEHHWH W HOHOB:  mepxyopaT Kambius, okcua ceunma (I1),
KpeMHHUeBasi Kuciora, kapoonar ruapokcomapranna (II), rugpoxapOoHaT MarHusi, WOH THAPOKCOBHCMYTA
(1), murunpomudocdar-uoH.

Bapuant Ne 5

1. Ha3zoBuTe XUMHYECKUE COCTUHCHHUS, YKAXKHUTE, K KaKoMy Kiaccy oHu oTHocsTes: Cu,0O, CUOH, CuSO,x5H,0,
(CuOH),S0O4, Cu(HCO3),, HPO3, Cus(POy),, MgO..

Hazosute nous: Cu**, CUOH*, HPO,*, H,PO,".

2. Hamummre hopMyibl XHMHUUECKHUX COSAMHEHUH U MOHOB: AUTHIPOodocdaT Kalbius, CyIb(ar ruapoKCOXpoMa
(I, runpoxcun Bucmyta (I), nexarunpat cynbdara vatpusi, okcua pochopa (V), non ruapokcocsuniia (1),
noH xpoma ().

DQKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

[Tony4yenue u uccaeqoBaHUE CBOMCTB OKCHIIOB.
[Tomyuenue KUCIOT 1 UCCNIETOBaHUE UX CBONCTB.
[Tonydyenne oCHOBaHUM U UCCIIEIOBAHUE UX CBOMCTB.
AmdoTepHbIe THAPOKCHUAIBI.

ITony4yenue coneil ¥ UX CBOMCTBA.

arwdE

JABOPATOPHOE 3AHSITUE Ne 2: «Bogopoa, kucaopoa. Ilepokcun Boxopona». (4
yaca)

Bomnpocsl AJ1s1 caMOCTOATENbHON MOATOTOBKM:

1. Bopopoa. Obmas xapakrepuctuka. @opMbl HAXO0XK/IESHHS BOAOPOIa B IPHUPOJIE.
Crioco0sbI TToy4YeHusi CBOOOTHOTO BOJIOPO/IA.
du3nyecKne 1 XMMHUIECKIE CBOMCTBA BOJIOPO/IA.
Bogopon kak BoccTaHOBHUTENH B MOJIEKYIISIpHOM (DOpME M B aTOMapHOM COCTOSTHHH.
lMunpunet: HOHHBIE, KOBaJICHTHBIC, IOJTUMEPHBIE U HECTEXHOMETPUIECKHUE.
[Tepoxcun Bomopoaa. Puzudeckue U XuMudeckrue cBoicTBa. CTpOCHHUE MOJICKYJIBI.
OKHCIUTETFHO-BOCCTAHOBUTEILHEBIE CBOMCTBA MEPOKCHIA BOIOPOIA.
[IpumeHneHne epokcuia BoI0poa.

N~ ®LN

DQKCIIEPUMEHTAJBHASN YA CT b (OIIBITHI)

[Tosmryuenue Bogoposa.

BoccranoBuTenbHbIE CBOIICTBA BOAOPOAA (TPYIIIOBOM SKCTIEPUMEHT).
B3prIB BO31yIIHO-BOAOPOAHOM cMecH (TPyNIIOBOI SKCIEPUMEHT).
[Tomyuenue kucnopona.

OxkwucnuTeIbHBIE CBOWCTBA KHCIOpoAa (TPYIIIOBOM SKCIIEPUMEHT).
[Tomyuenue u cBOICTBA MEPOKCHIA BOAOPOA.

OxucnauTenbHbBIE U BOCCTAHOBUTENBHBIE CBOMCTBA IEPOKCHIA BOJOPOAA.

NogakowhE
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JABOPATOPHOE 3AHATHE Ne 3: «p- 3JieMeHThI VII rpynmnbi». (4 yaca)

Bomnpocsl 1715 caMoCTOATEILHON MOATOTOBKH:
Obmas xapakrepuctuka p-anemMeHToB VIl rpymnmer: amekTpoHHBIE (OPMYIBI U AIEKTPOHHO-CTPYKTYpPHBIE
JIUarpamMMbl aTOMOB, BO3MOJKHBIE CTETICHH OKHCIIEHUS M BaJICHTHOCTH; 0COOEHHOCTH (propa. Turbr o6pazyembrx
HOHOB.
dusnveckre CBOMCTBA TaJIOTCHOB. PacTBOPHMOCTH TaJIOTCHOB B MOJISIPHBIX M HETIOJISIPHBIX PaCTBOPUTEISAX.
PacTBopuMOCTSb H0/1a B pacTBOpE MOAMAA KaTHsl.
XHUMHYECKHE CBOMCTBA rajlor€HOB: OKUCIIUTEIbHbIE CBOMCTBA; B3aUMOICHCTBHE C BOAOU U LICIIOYAMH.
lamorenoBogopoasl. CriocoObl TonyuyeHus. BoccTaHOBHUTEIbHBIE CBOWCTBA TaJIOTEHUA-UOHOB. M3MeHeHue
CHJIBI TAJIOT€HOBOAOPOIHBIX KHCIOT oT HF k HI. KauecTBeHnHbIe peakmun Ha TaIOT€HHUI-HOHEI.
CoennHEHUS TAIOTEHOB ¢ KACIOPOAoM. OKCOKHCIOTHL. M3MeHeHne nX CHIIbI, yCTOMYNBOCTH, OKHCITUTETFHON
cnocobnocTr. CoJIM OKCOKUCIIOT TaJIOTCHOB.
IIpenapatsl «akTUBHOTO XJI0pay. [lonyuenue, npuMeHeHHE.

HpI/IMepHBIe 3adaHudA Qs NHUCbMEHHOM KOHTpOJ’[LHOﬁ paﬁOTBI:

Bapuant Ne 1

CocraBpTe ypaBHEHHS IMOJNypeakuii (METOJOM HOHHO-IJIEKTPOHHOTO 0OajaHca), HA WX OCHOBE JOIMUILIUTE
MIPOJYKTHI PEaKIUU U paccTaBbTe KO3 PpHuImeHTsr:

Na,SO; + KMnQO,4 + H,SO4 — Na,SO,; + MnSO, + ...

VYKakuTe OKUCIUTENb U €T0 BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBHUTENb U €T0 OKUCICHHYIO (hopMy.
Hcnonb3ys nonspu3anroHHbIe MPEJCTABICHUS, TEOPETUIECKA 000CHYHTe crmocoOHOCTh MOHOB comu NapS x
rugponnsy. CocTaBbTe HOHHO-MOJIEKYJISIPHOE M MOJIEKYJSPHOE YpaBHEHHUSI THAPOJIM3a 3TOW CONH, a TaKKe
pPacCMOTPUTE TUAPOJIN3 C TMO3ULUI IPOTOJIUTUYECKON TEOPUU KHUCIOT U OCHOBaHUM. YKaxute 3HaueHue pH
pactBopa Na,S (pH>7, pH<7, pH~=7). Ha3oBure mpoxykTsl ruaponu3a no HomeHnkiaarype MFOITAK.
Hanumure ypaBHeHUs peakiyid, IIPU IIOMOIIM KOTOPBIX MOXKHO OCYILECTBUTD ITPEBPALLCHHUS:

NaCl — HCI — AgCl — [Ag(NH,),]Cl

Hazosure Bce momyuennsle BemectBa no Homenknarype WIOITAK (apantupoBannsii Bapuant). Hus KC
YKQXUTE COCTABHBLIC YaCTU, HAIMIIUTC YPAaBHCHUA HepBH‘IHOﬁ u BTOpI/I‘IHOfI AUCCOUMAIIUN U BBIPAKCHUC IJIA
0011Iel KOHCTaHTBI HECTOHKOCTH.

Bapuant Ne 2

CocraBbTe ypaBHEHHs IMOJIypeakUuid (METOJOM HOHHO-3JIEKTPOHHOIO 0OajaHca), HA UX OCHOBE JOIUILIHUTE
MPOAYKTHI PEaKMU U paccTaBbTe KOIQ(UIMESHTHI:
Kl + K,Cr,0; + H,SO,— |, + Cr2(804)3 + ...

VYKaknuTe OKUCITUTENh U €TO BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBHUTEINb U €T'0 OKUCICHHYIO OpMY.
HazoBute xummnueckue coenunenus mno HomeHknarype MIOITAK (amantupoBaHHBIN BapuaHT); YKaxuTe, K
Kakomy kiaccy ouu otHocstes: SOz, HySO3z, Ca(HSOs),, Fes(SOy4)s, FEOHSO,, (PbOH),SO4, NiSO4x7H,0,
MnS, Na28203.

Hasosure nonsr; SO, 8032', HS’, 82032'.

Hamumure ypaBHeHHs peakiiyii, TPy MOMOIIHA KOTOPBIX MOXKHO OCYIIIECTBHUTD MPEBPAIICHHUS:

PBrs — HBr — AgBr — [Ag(NHz3),]Br

HazoBure Bce momyuennsle BemectBa no Homenkiaarype WIOIIAK (apantupoBannsii Bapuant). Hus KC
YKaXUTE COCTaBHBIC YaCTH, HAMMIINTE YPaBHEHUS NMEPBUYHON M BTOPUYHOM JAMCCOIMAIINN W BRIPAXKEHUE IS
0011eil KOHCTAHTHI HECTOMKOCTH.

Bapuanrt Ne 3
CocTraBbTe ypaBHEHMs IOJypeaknuii (METOJOM HMOHHO-3JICKTPOHHOIO OajlaHCca), Ha MX OCHOBE JIOIHIIUTE
NPOJIYKThI PEAKIIUK M PACCTABLTE KOI(PDULMEHTHI:
Nast3 + K|03 + HzSO4 —> NaQSO4 +1,+...
VKaXXUTE OKUCIUTEND U €T0 BOCCTAaHOBJICHHYIO (bOpMy, BOCCTAHOBUTCIJIb U €TI0 OKUCJICHHYIO (I)OpMy
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2. Hcmonb3ys mONsIpU3allMOHHBIE IPEACTABICHHS, TEOPETUUECKH 000CHYHTE ciocoOHOCTh MOHOB conn K;SO3 k
ruaponu3y. CocraBpTe MOHHO-MOJIEKYIISIPHOE M MOJIEKYJSIPHOE ypaBHEHHS THAPOIN3a DTOH CONHM, a TarkKe
paccMOTpUTE TUIPOJIU3 C MO3UIUN MPOTOJIUTHUECKON TEOPUM KHUCJIOT U OCHOBaHWH. YKaxute 3HaueHue pH
pactBopa K,;SOs3 (pH>7, pH<7, pH~7). Ha3oBuTe nmpoxykTsl rugponusa no Homenkiarype MIOITAK.

3. HamumuTe ypaBHEeHUs peakiuid, MPH MOMOIIH KOTOPBIX MOXKHO OCYIIECTBHUTH MPEBPAIIICHHSL:

Pl - HI — Agl — Na3[Ag(8203)2]

HazoBure Bce momyueHnsle BemiectBa mo HoMmeHkiarype MIOITAK (agantuposannwiii Bapuant). s KC
YKa)KUTE COCTaBHbIE YACTH, HAITUIINUTE YPAaBHEHUs MEPBUYHON M BTOPHUYHOM JAUCCOLMALIMYU U BBIPAKEHHUE AJIS
00111e# KOHCTAaHThI HECTOUKOCTH.

Bapuant Ne 4

1. CocraBbre ypaBHEHHUS TMOJypeaKiMii (METOIOM HOHHO-3JIEKTPOHHOTO OajaHca), HA MX OCHOBE JOIHIINATE

MPOAYKTHI pEaKkiy U paccTaBbTe KOIQPUIIHMCHTHI:
HZS + KMnO4 + HQSO4 —S+ MnSO4 + ...
VYKakuTe OKUCITUTENh U €TO BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBHUTENb U €T'0 OKUCICHHYIO OpMY.

2. Hanummre GopMysbl XUMHYECKHX COeAMHEHHMI U noHOB: okcup cepbl (1V), TmocepHas Kuciora, cynbdar
xpoma (I11), cynsdar rugpoxcomapranma (II), ruapocynbdun kamus, cymbQuI THAPOKCOKATBIHS, CYIb(UT
amMmoHus, tuapocyinbput xeneza (lll), rexcarmapar cynedara ammonus sxeneza (II), cymedua-mow,
THAPOCYJIb(OUT-HOH, THOCYJIb(AT-UOH.

3. Hamumure ypaBHEHUs peaKInii, IPH IIOMOIIH KOTOPBIX MOYKHO OCYIIECTBUTD MPEBPAILCHHS:

PBr; — HBr — AgBr — [Ag(NH;),]Br

HazoBute Bce momyuenHsle BemiectBa o HoMeHkiarype MIOIIAK (amantupoBannsiit Bapuant). Hna KC
YKa)KUTE COCTaBHbIC YaCTH, HAMIINTE YPAaBHEHUS] NEPBUYHON M BTOPUYHOM ITUCCOLMALUHN M BBIPAKCHHUE [UIS
0011Ie#l KOHCTaHTBl HECTOWKOCTH.

Bapuant Ne §

1. CocraBbTe ypaBHEHHs TONYypeakiuii (METOJIOM HOHHO-3JIEKTPOHHOTO OajaHca), HA WX OCHOBE JOIHIIHTE
MPOAYKTHI PEaKIMU M PacCTaBbTe KOIPPUIIHESHTHI:
st + chr207 + H2$O4 —S+ Cr2(804)3 + ...

VYKaknuTe OKUCITUTENh U €TO0 BOCCTAHOBICHHYIO OPMY, BOCCTAHOBHUTEINb U €T'0 OKUCICHHYIO OpMY.

2. Hcnonp3ys noJsipu3aliMOHHbIE MPEACTaBICHUs, TEOPETHUECKH O00OCHYHTE CHOCOOHOCTH MOHOB conu KjS k
rugposnzy. CocTaBbTe MOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE YpaBHEHHUS THAPOJIM3a 3TOW CONH, a TaKKe
paccMOTpUTE TUIPOJIM3 C MO3UIUN MPOTOJIUTHUUYECKON TEOPUM KHUCIIOT U OCHOBAHWM. YKaxuTe 3HaueHue pH
pactBopa KHS (pH>7, pH<7, pH~=7). HazoBure npoayktsl rugponusa no HomeHknarype MIOITAK.

3. HamumuTe ypaBHEeHUs peakmid, IPH MOMOIIY KOTOPBIX MOKHO OCYILECTBHUTH IPEBPAILICHHSL:

KCIl — HCl — AgCIl — [Ag(NH3),]ClI

HazoBute Bce momyuenHsle BemiecTBa o HoMeHKiIarype MIOIIAK (amantupoBannsiit Bapuant). Hna KC
YKa)KUTE COCTaBHBIE YaCTH, HAITUIINTE YPaBHEHUS MEPBUYHON M BTOPUYHOM AMCCOIMAIIMM U BBIPAXKEHUE JUIS
001I1el KOHCTAHTHI HECTOMKOCTH.

DQKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

Ilomyuenue xyopa.

XJiopHas Bojia, €e CBOMCTBA.
OKHCINTEIBHBIE CBOMCTBA )KaBEIEBOI BOILI.
[Hony4yenue Gpoma u ioxa.

CgoiictBa Opoma.

CsaoiicTBa ioza.

Peakuun oOHapysxenus uoHos CI, Br, | .

NogkrwdE

JABOPATOPHOE 3AHSATHUE Ne 4: «p— 3JieMeHThI VI rpynmbi. Cepay. (4 yaca)
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BomnpochI 15151 caM0OCTONATENbHOM MOATOTOBKHU:

1) OGmas xapakTepucTHKa p-3ieMeHTOB V| rpymmbl: 37eKTPOHHBIE (GOPMYIIbI M 3JIEKTPOHHO-CTPYKTYPHBIC
JIuarpaMMbl aTOMOB, BO3MOXKHBIE CTETIEHH OKHCIIEHUS M BAJIEHTHOCTH; OCOOCHHOCTH KHCIOpona. TwIibl
00pa3yeMbIX HOHOB.

2) Kucnopoa. OKcuisl, MepOKCH/IBI, CYTIEPOKCHIBI.

3) CepoBomopoa. Ctpoenue mosnekyssl o metoay BC. TTonydenne. @usnyeckue cBoiictBa. CepoBOIOPOIHASL
kucnota. CynbGuabl ¥ THAPOCYAbQHIBI, PACTBOPHUMOCTH B BOAE, THAPOIU3. BoccTaHOBUTEIbHBIE
CBOWCTBa CEpOBOAOPOAa M CyldbpuaoB. KauecTBeHHBIE peakuMW Ha CEPOBONOPOI M PACTBOPHMBIC
Cynmb(hUIBL

4) KucnopoaHbie COSMHEHHUS CEPBI.

5) Oxcum cepsr  (IV). Tlomyuenue. OPusmueckue cBoiictBa. Cepuucras kuciota. CynbOUTE U
ruapocyabGuThl, THAPOIH3. OKHCIUTEIHHO-BOCCTAHOBUTENbHBIC CBOWcTBa coeauHenuit cepol (1V).
KauecTBennsie peakinu Ha okcua cepsl (V) u cynppur—uoH.

6) Oxcun cepwr (VI). Tlomyuenume. PactBopenue B Bome. CepHas kucinora. OKHCIHTEIBHBIC CBOWMCTBA
pa30aBIeHHOW M KOHIEHTPUPOBaHHON cepHOW KucnoThl. Cymbdarel u ruapocynbharel. KadecTBeHHas
peaxius Ha Cynb(haT—HOH.

7) Tuocynbdarel. [lomyuenue. Peakuum ¢ KUCIOTAaMH W OKHCIHUTEIsIMH. KadecTBEHHbIE peakIUH Ha
THOCYTb(aT—HOH.

HpI/IMeprIe 3agaHus 151 MECbMEHHOM KOHTpOJ’[bHOﬁ paﬁoTI)I:

Bapuant Ne 1

1. CocraBbre ypaBHEHHS TMOJypeakiii (METOIOM HOHHO-3JICKTPOHHOTrO OajaHca), Ha HMX OCHOBE

JOTUIIIUTE IPOIYKTHI PEaKIIMU H PACCTaBbTE KOAPPHUIIUECHTHI:
Na,SO3; + KMnO, + H,SO, — Na,SO, + MnSO, + ...
VYKaXuTe OKUCIUTENb U €T0 BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBHUTEINb U €I0 OKHUCICHHYIO OpMY.

2. Hcrmons3yst MONAPH3AIMOHHBIE TPECTABICHHS, TCOPETHICCKH OOOCHYHTE CIIOCOOHOCTH HOHOB COJIH
Na,S k ruaponusy. CocTaBbTe MOHHO-MOJICKYJISIPHOE M MOJIEKYJISIpPHOE YpaBHEHHUSI THAPOJIH3a 3TOH
COJIM, a TAKXe PACCMOTPHUTE THAPOJIN3 C MO3ULMHA MPOTOIUTUYECKOW TEOPUHM KHCIOT U OCHOBAHHM.
Vxaxure 3Hauenne pH pactBopa Na,S (pH>7, pH<7, pH=7). HaszoBuTte mpoayKTsl ruapoiu3a 1o
Homenkiatype MIOITAK.

Bapuant Ne 2
1. CocraBbTe YypaBHEHHS IOJypeakUWd (METOAOM HOHHO-JIEKTPOHHOrO OanaHca), Ha HMX OCHOBE
JIOTTUIIINTE MPOILYKTHI PEaKINU 1 PACCTaBbTE KO DUIIHEHTHI:
Kl + K,Cr,0; + H,SO,— |, + Cr2(804)3 + ...
VYKaknuTe OKUCITUTENh U €TO0 BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBHUTEINb U €T'0 OKUCICHHYIO OpMY.

2. HasoBure xumudeckuwe coexuHenus 1o HomeHkiarype HWIOIIAK (amanTupoBaHHBIA BapuaHT);
YKaXHTe, K KakoMy Kiaccy oHu oTHocsatcs: SO; H,SO; Ca(HSOs3),, Fey(SO.);, FeOHSO,,
(PbOH)QSO4, NiSO4X7H20, MnS, Na28203.

Hasoswure nonsr: SO,%, SO5%, HS', S,05°.
Bapuant Ne 3

1. CocraBbre ypaBHEHHs MONypeakMii (METOIOM HOHHO-3JICKTPOHHOTO OajiaHca), Ha WX OCHOBE
JIOTTUIIIUTE MPOTYKTHI PEaKIUU H PACCTABbTE KO PHUIINEHTHI:

Na2803 + K|03 + H,SO4 — Na,SO4 + 1, + ...

YKaXuTe OKUCIUTENh U €r0 BOCCTAaHOBJIEHHYIO ()OPMY, BOCCTAHOBHUTENb U €T0 OKHCICHHYIO (GOpMY.

2. Hcnonp3yst moJsipu3allMOHHbIE MPEICTABICHUS, TEOPETHUECKH OOOCHYHTE CHOCOOHOCTH MOHOB COJIH

K2SOj3 k runponuzy. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJICKYJIIPHOE YPaBHEHUsI TUAPOIIN3a 3TON COJIH,

a TaKXe€ PacCMOTPUTE TUIPOJIM3 C MO3UIMI MPOTOIUTUYECKOM TEOPHUU KHUCIOT U OCHOBAHWM. YKaXHUTE

snadenue pH pactBopa K,SO;3 (pH>7, pH<7, pH=7). HazoBure NpoIyKTHl THAPOIH3a 110 HOMEHKIATYpE

HIOITAK.

Bapuant Ne 4

1. CocraBbre ypaBHEHHs TOJypeaKiiii (METOIOM HOHHO-3JICKTPOHHOIO OajiaHca), Ha HMX OCHOBE

JOTMUILIUTE IPOIYKTHI PEaKLIUU U PACCTaBbTE KOAPPHULINECHTHI:
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HZS + KMnO4 + H2804 —-S+ MnSO4 + ...

VYKaXuTe OKUCIUTENb U €r0 BOCCTAHOBICHHYIO (POPMY, BOCCTAHOBHUTEIb M €70 OKHUCICHHYIO POpMY.

2. Hanwumure GopMysbl XHMHYECKHX COEAMHEHMH W MOHOB: okcua cepbl (IV), THOcepHas Kuciora,
cynepar xpoma (lll), cympdar runpokcomapranma (II), rugpocympdhum Kamus, cynshua
THIIPOKCOKAIBLNS, CyTbGUT aMMOHUSL, Tuapocynsut xene3a (I11), rekcaruapar cynbdara aMMoHUS
xemnesa (1), cynshua-non, ruapocynbHUT-HOH, THOCYIb(AT-HOH.

Bapuant Ne 5

1. CocraBbre ypaBHEHHsI MONMypeakiuii (METOIOM HOHHO-3JICKTPOHHOTrO OanaHca), Ha HMX OCHOBE
JOTIUTINTE TPOAYKTHI PEAKIIH U pacCTaBbTe KO (DUITHESHTHI:

H,S + K,Cr,0;+ H,S0, — S + Cr2(804)3 + ...

YKaXuTe OKACIHUTENh U €T0 BOCCTAHOBIEHHYIO ()OpMY, BOCCTAHOBHUTENH H €T0 OKHCIEHHYIO (hOpMYy.

2. Vcnonms3ys TOISPU3AIMOHHBIE TPEICTABIEHHS, TEOPETUHUECKA 000CHYHTE CIIOCOOHOCTH MOHOB COJIM
K3S x rumponmnzy. CoctaBbTe HOHHO-MOJIEKYJSIPHOE W MOJICKYJISIPHOE YpPaBHEHHsI TUAPOJH3a 3TOU
COIIH, a TAKXKE PACCMOTPHUTE THIPOIH3 C TMO3UIUN MPOTOTUTHUECKON TEOPHH KUCIOT U OCHOBaHWH.
VYxaxute 3Hauenue pH pactBopa KHS (pH>7, pH<7, pH=7). Ha3oBure mpoAyKThl TUIAPONH3A TIO
Homenksatype MIOITAK.

QG KCIIEPUMEHTAJIBHASA YA CT b (OIIBITHI)

BoccTranoBuTenbHbIe CBOICTBA CEPOBOIOPO/IA.

[Tomyuenue u cBoiicTBa CyNb(HHUIOB METAIIIOB.

lMunponns cynbQumos.

OkucnuTeIpHbIC U BOCCTAHOBHUTEIBHEIE CBOMCTBA OKcHa cephl (IV) u cepHUCTOM KUCTOTHI.
Peaxmus na H,SO3 u ee comm.

CBolicTBa CEpHOM KUCIIOTHI.

Peaknun Ha non SO42’.

Nogobowhe

JABOPATOPHOE 3AHSITUE Ne 5. «p—3JIeMeHThI V rpynmbl. A301T». (4 4yaca)

Bomnpocsl Aj1s1 caMoCTOATENbHOM MOATOTOBKH:

OO0mas xapakTeprucTuka p-aneMeHToB V rpynmsl (onoxenue B [IC 3neMeHTOB, 31eKTpOHHBIE (HOPMYITHI H
AJIEKTPOHHO-CTPYKTYPHBIE JHArpaMMbl BAJICHTHBIX CJIOEB aTOMOB W AJIEMEHTAPHBIX MOHOB, BO3MOXKHBEIC H
MIPOSIBIISIEMBIC CTETIEHU OKUCIICHHSI).

Crpoenune Moiekyibl azora no merony BC. 3aBUCUMOCTh XMMHUYECKHX CBOMCTB a30Ta OT CTPOCHUS
MOJIEKYJIBI.

Awmmuak. [TonyyeHue B 1a00paTOPUH U B MPOMBINIICHHOCTH. CTPOSHHE MOJICKYJIBI aMMHaKa, ClIOCOOHOCTh
00pa30BBIBATH BOJJOPOTHYIO CBSI3b U €€ BIMSHUE Ha PACTBOPUMOCTb.

dusnveckre ¥ XUMHYECKHE CBOWCTBA aMMHUaka (KHCIOTHO-OCHOBHBIE CBOWCTBA C IMO3WIMN TEOPHH
AIEKTPOIUTUIECKON JUCCOIMAIINN, TPOTOTUTHIECKON TEOPUU KUCIOT M OCHOBAHMIA, 3JIEKTPOHHO-TOHOPHBIC
CBOMCTBA; OKUCIUTEIILHO-BOCCTAHOBUTEIHLHBIC CBOMCTBRA).

IM'upponus coneit aMmmMoHus.

KadecTBeHHBIC peakIuy HA aMMHAK ¥ MOH aMMOHHUSI.

Azotucras kucinota. Hutputel. CTpoeHHME HUTPHUT-HOHA. PacTBOPUMOCTH HUTPUTOB M HX THIPOIIHU3.
OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE CBOIICTBA HUTPUTOB.

A3zotHas kucnora CTpoeHre MOJEKYJIbl a30THOM KucnoThl o Metoay BC. HurpaTsl.

Hutpat-noH, cTpoeHue, ClIocOOHOCTE K THAPOIIN3Y. PacTBOPUMOCTS HUTPATOB.

OKHCIIUTETbHO-BOCCTAHOBUTENBHBIE CBOMCTBA a30THOM KUCIOTHI Pa3IMUHbIX KOHLIEHTPAIUI U €€ COJIEH.

KadecTBenHble peakiuu Ha HUTPUT- U HUTPAT-UOHBI.

l'[pnMeprle 3adaHudA Qs NUCbMEHHOM KOHTpOJ’[BHOﬁ paﬁOTLI:

Bapuant Ne 1
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CocraBpTe ypaBHEHHs MOJypeakUuil (METOJOM HOHHO-3JIEKTPOHHOTO OanaHca), HA UX OCHOBE
JOTIUIINTE TPOMYKTHI PEaKIINH U PACcCTaBbTe KOAP(DUITNCHTHI:

a) KNO, + KMnQ, + H,SO; - KNO3;+ MnSO, + ...
0) Bi(NOg3); + SnCl, + NaOH — Bi + Na,SnO; + ...

OGbsCHHTE pa3uuKe BaleHTHIX yrios B NBr; (£107,5%) u PBr; (£90°%). CocraBbTe s1ekTpoHHO-
CTPYKTYpHYIO aAuarpaMMmy Moiekyibl PBr;. M3o0pa3ute mepekpblBaHHE aTOMHBIX OpOHUTajel, 00pa3yrommx
CBSI3M B OTOM MOJIEKyJe. YKaXKUTe TUI CBSA3EH IO XapaKTepy NepeKpBhIBaHUs aTOMHBIX opOuTaneit u popmy
MOJICKYJIBI.

Hazosute KC Ky[Fe(CN)g], ykaxure ero cocTaBHBIC YaCcTH, HAMUIIINTE YPABHEHUS MEPBUYHON U
BTOPUYHOH JAMCCOIMAIINN, BRIPAXKEHUE IS 00IIEH KOHCTAaHTHI HECTOMKOCTH.

Bapuant Ne 2

CocTaBbTe ypaBHEHHS TOJYpeakiuii (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), HA MX OCHOBE JOMHUIINTE
MIPOIYKTHI PEaklny U paccTaBbTe KO3 PHUIMeHTHI:

a) KNO, + K,Cr,07 + H,SO, — KN03+ Cr2(804)3 + ...

6) Bi(NO3)3 + SnCl, + NaOH — Bi + Na,SnO; + ...

Hcnone3ys monspu3aliioHHbIE PEACTABICHHS, TEOPETHIESCKH 000CHYHTE CITOCOOHOCTh HOHOB comn K3PO,
rugponnsy. CocTaBbTe MOHHO-MOJIEKYJISIPHOE M MOJIEKYJSPHOE YpaBHEHHUSI THAPOJIN3a 3TOW CONH, a TaKKe
pPacCMOTPUTE THUAPOJIN3 C MO3ULUI NPOTOJUTUUECKON TEOPUHU KUCIOT U OCHOBaHWM. Ykaxute 3HaueHue pH
pactBopa K3PO, (pH>7, pH<7, pH=7).

OObsacHuTe pasnuuue BaleHTHBIX yriaoB B NHj (£107,5% u AsH; (£90°%. CocraBbre AIEKTPOHHO-
CTPYKTYPHYIO nuarpammy MoJiekynbl AsHj. M300pa3ure nmepekpbiBaHHE aTOMHBIX OpOuTaiel, 00pa3yrommx
CBSI3U B OTOM MOJIEKyJie. YKaKUTE THIT CBSI3€H MO XapaKTepy MepeKpbIBaHMs aTOMHBIX opOuTainei u Gpopmy
MOJIEKYJIBIL.

Bapuant Ne 3

CocraBbTe ypaBHEHUS MOJIypeakIuii (METOZOM MOHHO-JIEKTPOHHOTO OajiaHca), Ha X OCHOBE JOIMHILIUTE
MIPOAYKTHI PEaKMU U paccTaBbTe KOI(Q(UIMECHTHI:
a) Mg + HNOgou) & Mg(NO3), + NOT + ...
0) Bi(NO3)3 + SnCl, + NaOH — Bi + Na,SnO; + ...
Hcnonb3ys nonspu3almoHHBIE TIPEICTABICHHS, TEOPETUIECKH 000CHYHTE criocoOHOCTh HOHOB conu NazPO, x
ruaponu3y. CoctaBbTe MOHHO-MOJIEKYJIIPHOE M MOJIEKYJISIPHOE ypaBHEHHs THAPOIN3a 3TOM CONH, a TaKxke
paccMOTpUTE TUIIPOJIU3 C MO3UIUN MPOTOJIUTHUUECKON TEOPUM KHUCIIOT U OCHOBAHWM. YKaxuTe 3HaueHue pH
pactBopa NazPO, (pH>7, pH<7, pH=7).
OGbsicuuTe pasnmume BazeHTHhIX yraoB B NH; (£107,5%) u AsH; (£90°). CocraBbTe 371eKTpOHHO-
CTPYKTypHYIO nuarpammy mosekynsl NH;. M300pasure mepekpriBaHHE aTOMHBIX opOHTaned, oOpas3yromux
CBSI3U B OTOUM MOJIEKyJie. YKaKUTe THIT CBSI3el 10 XapakTepy MepeKpbIBaHUS aTOMHBIX opOuTaiei u Gopmy
MOJIEKYJIBI.

Bapuant Ne 4

CocraBbTe ypaBHEHHS TMOJypeakuii (METOJOM HOHHO-3JIEKTPOHHOTO OajlaHca), Ha WX OCHOBE JIOMHUIINTE
MIPOJYKTHI PEaKIIUU U paccTaBbTe KO3 PHUImeHTsI:

a) PH3 + KMnO4 + HCIl —> H3PO4+ MnC|2 +...

0) Bi(NO3)3 + SnCl, + NaOH — Bi + Na,SnO; + ...

Hcnonp3ys nonsapu3auroHHbIE TPEACTaBICHHs, TEOPETHUECKH 000CcHY#Te criocooHocTh noHOB cosn NaNO; k
ruaponu3y. CocTaBbTe MOHHO-MOJIEKYJIIPHOE M MOJIEKYJISIPHOE YpaBHEHHs THAPOIN3a 3TOM COMH, a TaKxke
paccMOTpUTE TUIIPOJIU3 C MO3UIUN MPOTOJIUTHUUECKON TEOPUM KHUCIIOT U OCHOBaHWM. YKaxuTe 3HaueHue pH
pactBopa NaNO, (pH>7, pH<7, pH~7).

OGbsicuute pasmuune BamentHsx yraoB B NCls (£107,5%) um AsCly (£90%). CocraBbre amekTpoHHO-
cTpykTypHyto auarpammy mousekyiasl NCl;. M300pasuTe nepekpeiBaHHE aTOMHBIX OpOHTalield, 00pa3yromux
CBSI3U B OTOH MOJIEKyJie. YKaKUTE THII CBS3€H IO XapaKTepy MEepeKpbIBaHUA aTOMHBIX opOuTaiei u Gopmy
MOJIEKYJIBI.
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Bapuant Ne 5

1. CocraBpTe ypaBHEHHs TOIypeakiuii (METOZOM HOHHO-3JIEKTPOHHOrO OajaHca), HA WX OCHOBE JOIHIIHNTE
MPOJYKTHI PEAKIIUU U paccTaBbTe KO3 PHUIIMEHTHL:

a) NaNO; + Cu + H,SO4 — NO,1 + CuSO, + ...
6) Bl(N03)3 + SnCIZ + NaOH — Bi + Na23n03 + ...

2. OGbsicuute pasmmune BameHtHsIX yriaoB B NCls (£107,5%) um AsCl; (£90%). CocraBbre ameKTpoHHO-
CTPYKTYpHYIO auarpammy mojiekyiasl ASCls. M300pasuTe mepekpblBaHHE aTOMHBIX OpOHTaneii, 00pa3yrommx
CBSI3M B OTOH MOJICKYJIC. YKQKUTE TUI CBS3CH IO XapaKTepy NepeKPhIBAHUS aTOMHBIX opOuTaied u gopmy
MOJICKYJTBI.

3. HazoBute coeaunenus no HomeHknarype MFOITAK (amantupoBaHHBIM BapHAHT); YKAKHUTE, K KAKOMY KIaccy
OHU OTHOCATCS: KH2P04, BlONO3, Hg(NO3)2X2H20, NH4C&PO4, FE(NO3)3, Bl(OH)zNO3, ASzos, HgASO4

DQKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

1. TTomyueHue 1 CBOMCTBA OKCHIOB a30Ta.
2. TlomydeHune amMmMHaKa.

3. CaoiicTBa aMMHaKa.

4. OO6pa3oBaHHE aMMHAYHBIX KOMIUIEKCOB.

5. Peakuus Ha MOH aMMOHMUS.

6. Bosronka xyopuga aMMOHHSL.

7. TlomyueHue 1 CBOMCTBA a30THCTOW KHCIIOTHL.

8. OKuCINTENbHO-BOCCTAHOBUTEILHBIE CBOMCTBA HUTPUTOB.
9. CaoiicTBa a30THOI KHCIOTHIL.

10.PaznosxeHre HUTPATOB MPHU HarPEeBaHUH.

JABOPATOPHOE 3AHSITHUE Ne 6: «p—3JieMeHThI V rpynnbl. @ocdop». (4 yaca)

Bomnpocsl Aj1s1 caMoCTOATENbHOM MOATOTOBKH:

1. Coenunenust docdopa (V). @ocdopHbie KUCIOTH (MeTa-, opTo- U AnudochopHast KUCIOTHI), COIU
¢dochopHbIX KHCIOT. PacTBOprMOCTE opTOdochaToB B BOjE, THAPOIH3.

2.  KavecTBeHHbIE peakiMi Ha aHHOHBI (POCHOPHBIX KHCIIOT.

3. Oxcupast u runpokcuasl Meibsika (I u V), cypemsr (111 u V), Bucmyra (lII u V). Ux kucnotHo-
OCHOBHBIE U OKHUCIIUTEIHLHO-BOCCTAHOBUTEILHBIE CBOMCTBA.

4. Ocobennoctu ruaponu3a coneii cypsMmsi (111) u Bucmyra (111).

5 KauecTBeHHbIC peaKlny Ha apCCHUT- U apCeHAT-HOHBI, Ha HOHbI CypbMbI (111) 1 BucmyTa (111).

9KCOEPUMEHTAJUBHAS YA CT b (OIIBITHI)
Peakuus Ha Gocdar uoH.

Counu opTohochOpHOI KUCITOTHL.

[TonyyeHne OCHOBaHUI U UCCIETOBAHUE UX CBOWCTB.
AmMboTepHBIC THIPOKCHIBL.

ITonyuyenue coneil ¥ UX CBOMCTBA.

arwdE

JABOPATOPHOE 3AHSITUE Ne 7: «p- 3jemMeHTsl IV rpynnbl. Yriaepoa. Kpemuuin». (4
yaca)

Bomnpocsl a1 caMocTOATEILHON MOATOTOBKH:
1. OcoOeHHOCTh CTPOEHHS aToMa yriepoa. YTJIepos, Kak OCHOBA OPraHUYEeCKUX COSAMHEHH.
2.  Annotpomus yriepoaa. Uto Takoe akTHBHPOBaHHBIHN yronb? [lorsTre 06 ancopouumu.
10. Okcun yraepona (IV). Ctpoenue MoneKybl, (GPU3NIESCKIE B XUMUYICCKHE CBOMCTRA.

54



11. YronbHas KHCIOTa U €€ cOoJIu: KapOOHATHI, THAPOKapOOHATHI; PACTBOPHUMOCTh B BOJIE, THAPOJIN3, TEPMUUECKOE
pasnoxeHue.
12. KadecTBenHble peaknun Ha okcua yriaepona (IV), kapooHaT- u ruapokapOOHAT-HOHBL.
13. Okcun kpemuus (IV). KpemHueBble KHCIOTH (OpTO-, MeTa- MeTagukpeMHueBas). Cuimkarens. CHIMKATHL:
PacTBOPUMOCTb B BOJIE, IHApou3. CTEKIIO U €ro BhIIIEIaYNBaHUE.
14. KauecTBeHHAas peakins Ha CHIMKAT-HOH.
IIpumepHbIe 3a1aHUA 1JI MUCHbMEHHOH KOHTPOJIbHOM padoThI:

BapuanT Ne 1
OnuinmuTe Ka4yeCTBCHHBIC peEaklMu Ha KapOOHAT- W THApPOKapOOHAaT- WOHBL. Hamumure ypaBHEHUS
COOTBETCTBYIOIINX PEeaKIHH. YKKUTE aHATUTHYECKUH 39 (PeKT.

Bapuant Ne 2

OxapakTepusyiTe yriepon, UCXOls U3 IOJOXKEHHS B MEPHOAMYECKOM CHUCTEME 3JIEMEHTOB: 3JIEKTPOHHAs
¢dbopMyna M 3IEKTPOHHO-CTPYKTypHas AMarpamMma, OCOOCHHOCTH aToMa YIJIEpPOAa, BO3MOXKHBIE CTEIIECHH
OKHCJICHUSI.

Bapuant Ne 3

CocTaBbTe DIEKTPOHHO-CTPYKTYPHYIO JAMAarpaMMy MOJeKynsl okcuma yriepoma (IV). VYkaxurte tHn
rUOpUAM3AIMY ATOMHBIX OpOuTaieit yriepoza (BaaeHTHbIH yron 180°) u reoMeTpruieckyro GopMy MOJIEKYIIBI,
CKOJIBKO O- U TT-CBsI3eil 00pasyeT aToM yriepona B 3TOi Monekyie?

Bapuant Ne 4
Honwummute ypaBuenue peakiun  FeCls + Na,CO;+ H,O — ...,
YUYHTHIBAsA, YTO THUIPOJIH3 TIPOTEKAET 10 KOHIIA.

Bapuant Ne 5

CocraBbTe 3JIEKTPOHHO-CTPYKTYPHYIO AuMarpamMmy Mojekyibl AlF;, ykaxuTe THIT rHOpHIM3ALNAK aTOMHBIX
opOuTaneii, eciau BaJEHTHBIH YTrOJd COCTaBISIET 120°. Kakyro ¢opmy umeer monexyna? WM3o6pasute
NepeKpbIBaHUE aTOMHBIX OpOUTasel amoMuHus U propa.

Bapuant Ne 6

Hamumure ypaBHeHHs peakiiyii, IpHY NOMOIIN KOTOPBIX MOXKHO OCYIIECTBHUTDH MPEBPAIICHHUS:

NaHC03 - COZ — CaC03 — Ca(HC03)2

HazoBute coeguHeHus yriepoja, YYacTBYIOLIME B IpeBpamleHusX, o HomeHkiatype WIOITAK
(amanTUpoBaHHBIN BapUaHT).

QKCIIEPUMEHTAJJBHASA YA CT b (OIIBITHI)
AncopOunoHHas crIocOOHOCTh IPEBECHOTO YIJISL.
BoccraHoBuTENnbHBIE CBOMCTBA YIUISL.

[Tomyguenue u cBoiicTBa okcua yriaepozaa (IV).
CaoiicTBa cosiell yroJIbHOW KHUCIIOTHI.
Omnpenenenue ruIpoKapOOHATOB B BOJIE
[TonyyeHue KpeMHEBOI KUCIOTHI.

I'unponus conel KpeMHEBON KUCIIOTHI.
[Tomryuenue ManopacTBOPUMBIX CHIIMKATOB.

ONoakrwNOE

JABOPATOPHOE 3AHSATHUE Ne 8: «p- 3JieMeHThI IV rpynnbl. OnoBo. CBunen». (4 yaca)
BOHpOCI)I JIA CaMOCTOSITEILHOM NOoATOTOBKM:
3. Kak u3MEHSIOTCS CBOWCTBa OKCHIOB W THIPOKCHIOB B TPYIIIE TePMaHUH, 0JIOBO, CBUHEI?
4. Coemunenus onoBa (Il u IV) u ceunna (Il u V), okcunbl, TUAPOKCUABI (KHUCIOTHO-OCHOBHBIE
CBOICTBA).
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0 No o

KadecTBeHHBIC peakIy Ha HOHBI Sn** u Pb*".
Ha kakux cBOWCTBaxX OCHOBaHO MPUMEHEHHE CBHHIIA U 0JIOBA B TCXHHUKE?
Ha3zoBute pacnpocTpaHeHHBIC CIUIABbI CBUHIIA U 0JI0BA M YKAKUTE X IIPUMECHEHUE.
Kakoe BemectBo Oymer Oonee cuibHO rTuaponusoBarbess — SNCly, wnu SnCly? MoTuBHpYyiiTe
OTBET.
IIpumepHble 3aaHUsA ISl MUCbMEHHON KOHTPOJbLHOM PadoThI:

Bapuant Ne 1
Kax moxHo momyuuts ruapokcua onoBa (II) B maGopatopun? YkaxuTe, KaKUMHA CBOMCTBAMH OH
o0JalaeT ¢ TOYKH 3pPEHUS TEOPUU DICKTPOIUTHUECKON muccormanuu. OTBET MOATBEPAUTE
YPaBHEHUSIMU PEaKLUN.

Bapuant Ne 2
Kak moxxHO momyuuts rugpoxcun csunia (II) B maGoparopun? YKakuTe, KaKHMH CBOWCTBAMH OH
o0nagaeT ¢ TOYKM 3PEHHUS TEOPUH DJICKTPOIUTHYECKOM naucconuauud. OTBET MOATBEPAUTE
YPaBHEHUSIMU pEaKLUil.

Bapuant Ne 3
Kak MoxxHO momyunts tuapokcup onosa (II) B maGoparopumn? Ykaxkwrte, KAKIMH CBOWCTBAMHU OH
o0najgaeT ¢ TOYKM 3pEHHS TEOPUHM DIEKTPONUTHYECKOH aucconuanuu. OTBET MOATBEpAMTE
YPaBHEHUSIMU PEaKLUN.

Bapuant Ne 4
CocTaBbTe DJICKTPOHHO-CTPYKTYpHYIO auarpammy Moiekynbl SnCly,. Ykaxute Tunm rudpuausaiiu
ATOMHBIX OpOHTAIICH OI0BA B 3TOH MONEKYyIIE, eClIM BaNCHTHEINH yroa coctasiser ~120°. M3o06pasute
NEPEeKPhIBAHUE aTOMHBIX OpOHMTaNeld. YKaKuTe TUI CBA3EH MO XapakTepy NEepeKpbIBaHUS aTOMHBIX
opowuraneii. Kakyio ¢hopmy nmeeT monekymna?
Bapuant Ne 5
Kak moxnHo momyuuth ruzapokcua cBuHia (II) B maGoparopumn? Ykaxure, KaKMMH CBOMCTBaMH OH
o0JaziaeT ¢ TOUKU 3PEHHs TEOPUH AIEKTPOIUTHYECKOH auccounanuy. OTBET MOATBEPAUTE YPABHECHUAMHU
peaKUHUid.

QKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

NoookrwdE

BzanmoneiicTBrE 0710Ba ¢ KHCIOTAMMU.
BzanmopeiicTBrE 010Ba CO MICTOYaMH.
[Tomyuenue u cBoiicTBa rumpokcuaa onosa (II).
KauectBennas peakiiys Ha HOH Pb*".
B3auMoelicTBre CBUHIIA C KUCIIOTaMU.
[Tomyuenue u cBoiictBa ruapokcuna caunna (II).
OO0HapyxeHe HOHOB CBUHIIA B PAaCTBOPE.

JABOPATOPHOE 3AHSITUE Ne 9: «p—3y1eMeHThI 111 rpynnel. Bop». (4 yaca)

Bomnpochbl 1711 caMoCTOATENLHON MOATOTOBKH:
1. OOmas xapakrepuctuka p—aneMmenToB Il rpynmsl (monokeHrne B MepHOJUIEcKOil CUCTeMe, IEKTPOHHBIE
(opMynBl  aTOMOB, BO3MOXHBIE CTEIIEHH OKHCIICHHUS, BaJCHTHOCTH). DJEKTPOHHAs NEQHUIMUTHOCTD U €€
BJIMSIHUE HA CBOMCTBA DJIEMEHTOB.
Bbop. IIpocToe BewmecTBoO U €ro XUMHUYECKAsI AKTUBHOCTb.
Oxcun 6opa, 6opHas Kuciaora (MoJdy4eHue, CBOUCTBA), KaUueCTBEHHAsl peaKs Ha OOPHYIO KUCIIOTY.
Conu GopHO# KHCHOTHI (MeTabopatsl, TeTpadopatsl). [ maponus rerpadopata Hatpust (Oypsr). [lepist.
Bopunel. Coenunenus 6opa ¢ BoaopoaoM. OCOOCHHOCTH CTEPEOXUMUH | ITpHUpoja cesizeil. ['uOpurusanusi.
Ianorenunapl 6opa UX TUAPOIU3 U KOMITIeKcooOpazoBanue. TerpodTopodbopaTsl.

ok~ wn
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DQKCHEPUMEHTAJNBHAS YA CTb (OIIBITHI)

1. ITomyuenune opTOOOPHON KHUCIOTHI.

2. CpoiicTBa OPTOOOPHOI KHUCIIOTHI.

3. CaoiicTBa cojeit 6opHBIX KrciaoT. CBoiCTBa TeTpabopara HaTpusl.
4. Tlomy4enue GOPHOITHUIIOBOTO 3uUpa.

JABOPATOPHOE 3AHSITHUE Ne 10: «p—3JieMeHThlI 111 rpynmnel. AsnroMmunuii». (4 yaca)

Bomnpocsl A1 caMOCTOATEILHOM NMOATOTOBKH:

ANIOMUHHH KaK IPOCTOE BEIIECTBO, €0 XUMHUYECKast aKTUBHOCTb. OKCHI ¥ THAPOKCU] ATFOMUHUSL.
2. CoeauHeHHs aJIOMHUHUS: OKCHA, THAPOKCHI. AMMOTEpHBIE CBOWCTBA TMAPOKCHAA ATIOMUHUS C MO3ULIUN
TEOPHUHU BIEKTPOIUTUUECKON JUCCOLUUALIMN U TPOTOIUTUUECKOM TEOPUU KUCIOT U OCHOBAHHUM.
AnromuHatel. IOH aTioMUHIS KaKk KOMILIEKCOO0pa30BaTelb.
Conu anmoMuHuA (CpeaHNe, NBOHHBIE — KBACLIBI), X THAPOIIN3.
KauecTBenHas peaxius Ha non Al*",

=

ok w

HpI/IMeprIe 3aJaHus JJis1 MECbMEHHOM KOHTpOJ’[bHOﬁ paﬁoTI)I:

Bapuant Ne 1

Cynpdun amromunus Al,S; MONMydaroT TONBKO CYXHM ITyTE€M, HAIIPUMEp, CIICKAHUEM TOPOIIKOB AIOMUHHS C
cepoid. Hanmummre ypaBHEeHuUE 3TOM peakuuu. UTo MPOU30UIET C MOMYUYECHHBIMU JKEJITBIMU KPUCTAIIAMU MIPU UX
KOHTaKTe ¢ Bojoi? OTBET MOATBEPIUTE YPABHEHUEM PEAKITUH.

Bapuant Ne 2
Hanumure ypaBHEHHS peakLuii, TPy IOMOIIN KOTOPBIX MOKHO OCYIIECTBUTD NPEBPALLICHUS:
Al(OH); — AICl; — AI(OH); — Co(AlOy);
HazoBute coennHeHWs adlOMUHMS, Y4YacTBYIOLIME B IpeBpalleHusax, no HoMmeHkinatype HWIOITAK
(amanTUpOBaHHBIN BapUaHT).

Bapuant Ne 3
Honummute ypaBaenue peakiuu Al,(SO,)s+ KoS + HO — ...,
YUYHUTBIBas, YTO THAPOIIHA3 POTEKAET 10 KOHIIA.

Bapuant Ne 4
Kak MOXHO MONy4YnTh THAPOKCH AIIOMUHHS B Jabopatopuu? YKaKuTe, KAKUMU CBOMCTBaMH OH oONajaer ¢
TOYKH 3pEHUS TEOPUH NEKTPOIUTHUECKON nrcconnanui. OTBET MOATBEPANTE YPABHEHUSIMH PEAKIIHIA.

Bapuant Ne 5
HazosuTte kucnotsr 6opa: H;BO3, HBO,, H,B,0;. Ykaxure, 11 Kakoil U3 HUX HE CYIICCTBIOT COJIU.

9KCHEPUMEHTAJUBHASA YA CT b (OIIBITHI)
OTHOIIICHHE aTIOMUHUSA K BO3IYXY.

B3anMoencTBie alIIOMUHUSA CO IIEJIOYaMU.

BzanmoeiicTBrEe aTFOMUHHS C BOJIOH.

BzaumoelicTBre aITOMHHAS C KHCIIOTaAMH.

[Tomydyenune ruapoOKCcHIa ATFOMAHUS U UCCIIEIOBAHNE €T0 CBOMCTB.
AncopOIMOHHAs aKTHBHOCTH THIPOKCH]IA ATFOMUHUSI.

IMuaponus coneit antoMuHUS.

NoogkrwdpE
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JABOPATOPHOE 3AHSATHE Ne 11: «s-3jgemeHTbl I, II rpynn. Ilenoynbie wu

IeJI0YHO3eMeIbHbIE MeTALIbD). (4 Yaca)
Bomnpocsl 1151 caMOCTOSITEIbHOH MOATOTOBKH:
1. sOmnements | u Il rpynn. [lomoxenne B IIC. DnexTponHble (HOPMYIIBI aTOMOB M WOHOB. BalleHTHOCTB.
CreneHn OKHUCICHHUS.
duznyueckre 1 XMMUYECKUE CBOMCTBA HICTOYHBIX H IIEIIOYHO3EMEIbHBIX METAJIOB.
JuaronansHoe cxoactBo snemeHToB B [1C (Li u Mg; Be u Al).
I'uapokcubl S—3J1€MEHTOB.
KavecTBeHHbIC peakllii Ha HOHBI MEOYHBIX U MIETIOYHO3EMENTbHBIX METAILIOB.
[Mpumenenue coenuuenuii S—anementos | u Il rpynm.

ok wn

9KCHEPUMEHTAJUBHASA YA CT b (OIIBITHI)
BzaumopeiicTBre METAIJIOB C BOJOM.

BzanmoneiicTBre Maraus ¢ KHCIOTaMHU.

[Tomy4yenue u cBOWCTBA OKCHU/IA MATHUSL.

[Tonydenue ruapokcuga MarHusi.

lMunpokcuyn Oepriumis 1 ero CBOMCTBA.

[lManponms coneit GeprLus.

TIunposnn3 kapOOHATOB M THIPOKAPOOHATOB IIEI0YHBIX METAJIJIOB.
[Tony4yenue rugpOKCUIOB MIEIOYHO3EMENIBHBIX METAILIOB.
[Tomyuenue u cBo¥cTBa KapOOHATOB MIETOYHO3EMEIHHBIX METAJIOB.
10 OKpaH_II/IBaHI/Ie INIaMCEHHU COJISIMU HIKJIOYHBIX U IICJIIOYHO3CEMCEIIbHBIX MECTAJIJIOB.

©CoNooA~WNE

JIABOPATOPHOE 3AHSITUE Ne 12: «d— u f-amaementst III rpynmei. d—3aementsr IV

rpynnsl. d—3aementsl V rpynnsty. (4 4aca)
KonTpoJibHbIE BOIIPOCHI U 3a1a4H.
1. Hanmmmmre ypaBHeHHs 4 peakuuil, ¢ IMOMOIIBI0 KOTOPHIX MOXHO okcua TtutaHa (IV) mepeBectn B
PacTBOPUMOE COCTOSIHHUE. B Kakux 0071acTAX MPOMBIIIIEHHOCTH Hcnonb3yercs TiOo?

2. Kakoe MecTo 3aHMMaeT THTaH B psaxy HamnpspkeHuid MeTtauioB (PHM)? [louemy xuMudeckas akTHBHOCTB
JAHHOTO MeTalyla HE COOTBETCTBYeT ero mojoxeHuio B PHM? Hamummre ypaBHEHHsS peakiuii THTaHa C
TOpSYMMH KOHIIEHTPUPOBAHHBIMU PACTBOPAMU CEPHOW, a30THOM M IJIABUKOBOM KHCJIOT, a Takke C a30ToM,
¢dochopom, yrnepooM u kpeMHueM mipu temrepatype 1000 — 2000 °C.

3. Beruncius AH,° u AG,°, ycranoBure, kakoii u3 Meronos nonydenus TiCly sBasercs nmpeanoYTuTenbHbIM:

a) Bzaumogeiicteue TiOp(x) ¢ HCI(r), 6) zaumoneiicteue TiOp(x) ¢ Clo(r) u C(rp). Kakoe npumeHenue

naxozut TiCly B mMeTamnypruu turana?

JABOPATOPHOE 3AHATHUE Ne 13: «d-3j1eMeHTBI V rpynnbi». (4 yaca)
KoHTpoabHbIe BONPOCHI U 3a1a4H1.

1. C yeM cBs3aHa, KaKk MPABHIIO, HU3Kas ’KAPOCTOMKOCTH TYrOIUIaBKUX MeTalioB? Kak MEHsAEeTCs KapOoCTOHKOCTb
MeTamuioB B psaay V — Nb — Ta? B Kakux yCIOBHSIX pearnpyroT BaHAAWH U HUOOHH ¢ KHCIOPOIOM, BOJOPOIOM,
a30ToM, TajoreHamu? Hammmmre ypaBHEHHMS yKa3aHHBIX peakiuil. brarogaps kakoMy CBOWCTBY 3TH METaJlIbI
MPUMEHSIIOT AJIS TOJTy4YeHus TIIyOOKoro Bakyyma?

2. Kak MeHseTcs KOppO3HOHHAs YCTOMYHMBOCTh B BOJHBIX pacTtBopax B psamy V — Nb — Ta? B kakux ycnoBusix
pearupyeT BaHaJMid ¢ BOJIOM, CEPHOM KHUCIIOTOM, MIABUKOBON KHUCIIOTOM, CMEChIO a30THOM W TJIaBUKOBOM KHCIIOT,
mienoupto? Hanummre ypaBHEHNs yKa3aHHBIX pEaKIuil.

JABOPATOPHOE 3AHSTHUE Ne 14: «d-371iemenThI VI rpynnbl. Xpom». (4 yaca)

58



BOl'lpOCbI IJIs CaMOCTOSITEIbHOM MmOoATrOTOBKH:

1. [Tomoxxenne xpoma, monuOaeHa, Bomb(pama B IIC snemeHTOB. DneKTpoHHBIE (OPMYIBI U
AEKTPOHHO-CTPYKTYpPHBIE JTHUArpaMMbl BAIEHTHBIX CIOeB aToMa xpoMa 1 noHoB xpoma (III) u (VI).

2. Coemunenust xpoma (II). Oxenn u ruapokcun xpoma (II). KuciaoTHo-ocHOBHBIE CBOWCTBa,
ycTOHYMBOCTH TuApokcuaa xpoma (II).

3. Coemunenuss xpoma (III). Oxcum wm tuapokcun xpoma (III).  AmdorepHBle CBO¥WCTBa

rugpokcuna xpoma (III) ¢ mo3unmii Teopum MEKTPOTUTUIECKON AUCCOMUANNN U TPOTOIUTHIECKON
TEOPUU KHUCIOT U OCHOBaHMHA. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE CBONMCTBA COEIUHEHMHA XpoMa
(III), BmasaMEe pH cpenst Ha BUA 00pa3yromuXcs MPOIYKTOB.

4. Coenunenus xpoma (VI). Oxenn xpoma (VI). XpomoBast 1 IUXpOMOBasi KUCIOTEL. XPOMAaThl U
nuxpomatel. OKUCTUTEbHBIE CBOWCTBa, BiusiHUE pH cpenbl Ha Bua 00pasylomuXcs MPOLYKTOB.
KauecTBeHHBIE peakIy Ha XpOMAT-HOHBI.

5. [IpuMeneHnre coeTMHSHUH XpoMa.

IIpumepHbIe 3a1aHus 1)1l IMCbMEHHOH KOHTPOJILHOH padoThI:

Bapuant Ne 1

Hamummre ypaBHeHHS peakIyid, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTH CIIEAYIONIHE TPEBPAIICHHS:
Na,CrO, — Na,Cr,0; —» K,CrO, — PbCfO4

Ha3zoBute coeauHeHust Xpoma, YYacTBYIOUIME B IpeBpalleHUsAX, 0o HomeHknatype MIOIIAK
(amanTupoBaHHBIN BapUaHT).

Hcronb3ys mospu3anioHHbIe TPEACTABICHHS, TEOPETHUECKH 000CHY#Te crtocooHOCTh HOHOB coiit Cr(NO3)3
K ruponu3y. CocTaBbTe HOHHO-MOJICKYISIPHOE U MOJIEKYJISIPHOE YPAaBHEHHS PEAKIIHIA THIPOIH3a STOW COJH, a
TaK)K€ PacCMOTPUTE THUIAPOJIM3 C TO3ULUM MPOTOJIUTHUYECKOM TEOPUM KHUCIOT W OCHOBAaHMUM. YKaXUTE
opueHTupoBouHoe 3HaueHue PH pactBopa Cr(NOs); (pH>7, pH<7, pH=7).

Bapuant Ne 2

Hanumure ypaBHeHHs peakiyii, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTH CIICAYIOLINE TPEBPALICHHS:
CrCl; » Nag[cr(OH)e] —> Crz(SO4)3 —> Cr(OH)3

HazoBute coenvHeHMss Xpoma, ydYacTBYIOIIME B TMpeBpamieHusx, o HomeHkmatype MIOIIAK
(amanTUpOBaHHBIN BapUaHT).

Hanumure anexTpoHHBIe (OPMYIIBI aTOMa XpOMa, €ro HOHOB (pealibHbIX W BO3MOKHOTO THIIOTETHYECKOTO),
YK@XHTE THIBI DJICKTPOHHBIX 000y04ek uOoHOB. Paccmorpute ruapoimu3 uona Cr (lll) ¢ mosummii
MPOTONUTHYECKON TEOPUH KUCIOT U OCHOBAHHH.

Bapuant Ne 3

Hanumwre ypaBHEHHS peakiuii, C MOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTD CIIAYIOIINE TPEBPAILCHHS:
KszO4 —> K2Cr207 —> NaZCI’O4 —> AQZCI’O4

HazoBute coenuHeHMss XpoMma, ydYacTBYIOIIME B MpeBpalleHusX, o HomeHkinarype MIOITAK
(amanTUpOBaHHBIN BapUaHT).

Hcnonb3ys nonspu3aiuoHHbIe MPECTABICHUS, TEOPETUIECKH 000CHYHTE crtocoOHOCTh HOHOB coir MnSO, k
rugposnzy. CocTaBbTe HOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE YPaBHEHHs PEaKkLMHU TMIPOJIN3a 3TOH COJH, a
TaK)Ke€ PACCMOTPUTE THAPOJIN3 C MO3WLUUH MPOTOIUTUYECKOW TEOPHUM KHUCIOT M OCHOBAaHMH. YKaKuTe
opueHTHpoBouHOe 3HaueHue pH pactBopa MnSO, (pH>7, pH<7, pH=7).

Bapuant Ne 4

Hanummre ypaBHeHHS peakIyii, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTH CIIEAYIONTHE TPEBPALICHHUS:
NaCrO, — CrCl; — Cr(OH); —» K[Cr(OH),]

HazoBute coemuHeHMss Xpoma, ydYacTBYIOIIME B TpeBpameHusx, no HoMmeHkiarype MIOIIAK
(amanTUpOBaHHEBIN BapUaHT).

Hanumure >nexTpoHHBIE POPMYJIBI aTOMa MapraHia, ero peajgbHbIX ¥ BO3MOXHBIX TMIIOTETHYECKHX HOHOB,
YKQOKHTE THITBI JIICKTPOHHBIX 000JI04ek HOHOB. Paccmorpute ruapoiu3 uona Mn (II) ¢ mnosuimit
HPOTOIUTHYECKON TEOPUN KUCIOT U OCHOBAHU.
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Bapuant Ne 5
Hanumvre ypaBHEHHS peakiuii, ¢ MOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTD CIICAYIOIINE TPEBPAICHHS:
Nazcr04 —> Nazcr207 —> Nagcr04 —> AggCrO4
HazoBure coenuHeHuss Xpoma, yd4yacTBYWOIIME B IpeBpamleHuax, 1o HomeHkiatype HIOIIAK
(amanTupoBaHHBIN BapUaHT).
Hcronb3ys MOMSPU3ANHOHHbIC TPEICTABICHHS, TECOPETHIECKH 000CHY#Te criocoOHocTh HoHOB comu CrCl;
rugponnsy. CocTaBbTe HOHHO-MOJIEKYJISIPHOE M MOJICKYJISIPHOE ypaBHEHUS PeaKUUil THIPOJIN3a STOH COlu, a
TaKXKe PAacCMOTPUTE THAPOIM3 C TO3WIUA NPOTONUTUYECKOM TEOPUU KHUCIOT W OCHOBaHMHA.  YKaKUTE
opuentupoBouHoe 3uauenue PH pacteopa CrCl; (pH>7, pH<7, pH~7).
S9KCONEPUMEHTAJUBHAS YACT b (OIIBITHI)

1. B3ammopelcTBHE XpoMa C KUCIOTaMHU.

2. Coenunenus xpoma (II1).

3. Coeaunenus xpoma (VI).

JABOPATOPHOE 3AHSITHUE Ne 15: «d-31iemenTsl VII rpynnbl. Mapranemy. (4 yaca)

1.

2.

BomnpochI 15151 caM0oCTONATENLHON MOATOTOBKHU:
[Tomoxxenne mapranma B [IC snmeMeHTOB. DNeKTpoHHBIE QOPMYIBI M AIEKTPOHHO-CTPYKTYPHBIE JTHarpaMMbl
BaJICHTHBIX CJIOEB aTOMa MapraHia U ero HOHOB (PEaJIbHBIX U TUIOTETUYECKUX).
Coenunenus mapranna (II). Oxcun u runpokeun Maprania (II), ©X KuCIOTHO-OCHOBHBIE CBOMCTBa. I 'maponus
comeii wmapranma (ll). OkuciuTenbHO—BOCCTAHOBUTEIbHBIC CBOWCTBa coenuHeHuid Mapranma  (I1).
KauectBennas peakiust Ha noH maprania (I1).
Coemunenusi wmapranna (IV). Oxkcug ©u  THAPOKCHUI, WX KHUCIOTHO-OCHOBHBIE cBoicTBa. Conn
MapraHIeBaTUCTOMH KUCTOThI. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA coenuneHnid mapranma (1V).
Coemnnenus mapranna (VI) u (VII). Mapranmosucrass 1 MaprasieBasi KUCIOTHI, X cold. OKHCIUTENHHO-
BOCCTaHOBUTENbHBIC CBO¥CcTBA coequHernid mapranma (V1) u (VII).
[IpuMeHeHne nepMaHraHata Kaiusi B MEAULIUHE U apMaliu.

IIpumepHbIe 3a1aHUs 1)1 NMCHbMEHHOH KOHTPOJILHOIH padoThI:

Bapuanr Ne 1
CocraBbTe ypaBHEHHS IMOJNypeakuii (METOJOM HOHHO-IJIEKTPOHHOTO 0OajaHca), HA WX OCHOBE JOIUIIUTE
MPOIYKTHI pEaKkIfU U paccTaBbTe KOIQDUIIHESHTHI:
MnSQO, + PbO, + HNO; - HMnO, + PbSO, + ...
VYKaXuTe OKUCIUTENb U €T0 BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBHUTEINb U €0 OKHUCIEHHYIO OpMY.

Bapuant Ne 2
CocraBbTe ypaBHEHHS TMOJypeakuii (METOJOM HOHHO-IJIEKTPOHHOTO 0OajaHca), Ha WX OCHOBE JIOMHUIIUTE
MPOAYKTHI PEaKkMU U paccTaBbTe KOI(Q(UIMESHTHI:
KMnO, + H,S + H,SO4 > MnSO, + S + ...
VYKaXuTe OKUCIUTENb U €T0 BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBHUTEINb U €0 OKHUCIEHHYIO OpMY.

Bapuant Ne 3
CocTaBbTe YpaBHCHUA HOJ‘IypeaKL[I/Iﬁ (MeTOI[OM HOHHO-3JICKTPOHHOTO 6aﬂcha), Ha HMX OCHOBE€ AOIMHUIIUTE
HPOJIYKTHI PEAKIIUK M PACCTABLTE KOI(POULMEHTHI:
KMnOQO, + FeSO, + H,SO, - MnSQO, + Fez(SO4)3 + ...
VKaXUTe OKUCIUTENb M €r0 BOCCTAHOBJIECHHYIO ()OPMy, BOCCTAHOBHTENb U €10 OKHCICHHYIO (hOpMY.

Bapuant Ne 4
CocTaBbTe ypaBHEHHS IOJIYypeakiuii (METOJIOM HOHHO-3JICKTPOHHOIrO OajaHca), Ha MX OCHOBE JOIHIINTE
MPOIYKTHI PEaKIU U paccTaBbTe KOIQDUIIHESHTHI:
KMnO4 + AsH; + H2804 —> MnSO4+ H3ASO4 + ...
VkaXKUTe OKHUCIIUTEINb U €TO BOCCTAHOBJICHHYIO (bOpMy, BOCCTAHOBHUTCJIb U €TI0 OKUCJICHHYIO (l)OpMy
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Bapuant Ne 5
CocTaBbTe ypaBHEHUS MONTypeaknnuii (METOIOM HOHHO-3JIEKTPOHHOTO OallaHca), Ha UX OCHOBE JOIHUIIIATE
MPOJYKTHI PEAKIIUU U paccTaBbTe KO3 PHUIIMEHTHL:
KMnO, + MnSO, + H,0 — MnO, + ...
YKaXUTe OKUCIIUTEND U €r0 BOCCTAHOBJICHHYIO (hOPMY, BOCCTAHOBHUTENh U €r0 OKUCIICHHYIO (hopMYy.

9Q KCNEPUMEHTAJBHASA YA CT b (OIBITHI)
1. B3ammopelicTBHe MapraHia ¢ KUCJIOTaMH.
2. Tlomydenwue u uccieoBaHue CBOMCTB rumpokcuna mapranmna (II).
3. TNonyveHue v CBOMCTBAa MaHTaHATA KaJIHsL.
4. BrnusHUE cpeqbl Ha CBOWCTBA MEpMaHraHaTa Kausl.

JABOPATOPHOE 3AHATUE Ne 16: «d-ajnementnl VIII rpynmbi. 7Kenezo. Kobanbr.
Huxeaby. (4 yaca)

o akr

Bonpocsl A1 caMOCTOATEILHOM NMOATOTOBKH:
Ocob6ennocts koHcTpykiuu VI rpynner [IC .M. MenneneeBa. CemeiicTBa jxeje3a U IUIATHHOBBIX
METaIIOB.
DneKTpoHHBIE (OPMYJIBI W 3JIEKTPOHHO-CTPYKTYpHBIE IHAarpaMMbl BaJICHTHBIX CIIOEB aTOMOB JKele3a,
kobainbTa, HuKelns u noHoB xkenesa (11, 11, V1), kodansra (11 u 111), auxens (11 u 111).
Coemunenus xxeneza (ll, 111, VI): monyuenne, cBolicTBa, ycTolunBOCTh. MI3MeHeHHE XapakTepa THAPOKCHIOB
’KeJe3a C yBEeINYCHHEM CTeIICHN OKUCIICHUSI.
KauectBennsie peakunu Ha HoHbI xene3a (11) u (111).
Coenunenus kodanbta (1) u (111): moxydenue, cBoiicTBa, yCTOHYHBOCTS.
Coenunenus maukens (1) u (111): momyueHue, cBoiicTBa, yCTOWYNBOCTS.

[Ipumenenue xene3a, KOOATbTa U HUKENS U UX COCTUHEHUN.

HpI/IMepHBIe 3agaHud OJasi NUCbMEHHOM KOHTpOJ’IBHOﬁ paﬁon:

Bapuant Ne 1

Hasosure Berecta mo nomenknarype MIOITAK (aganrupoBanusrit Bapuant): FEONO;, Fey(SO4)3x9H,0,
COCIz, Nl(OH)g, (COOH)2804

Hcnonb3ys nonsipu3alluoOHHBIE IPEICTABICHNS, TEOPETUIECKH 000CHYITE CIIOCOOHOCTH HOHOB COJIH CyJb(ara
xene3a (1) k runponusy. Hamumurre HOHHO-MONEKYIISIPHOE U MOJIEKYJIIPHOE YPAaBHEHUS PEaKIUH THIPOIN3a
3TOM COJIM, a TAKXKE PACCMOTPUTE THUAPOIU3 C MO3ULUNA MPOTOJIUTUYECKON TEOPUM KHUCJIOT U OCHOBAHMIA.
VYkaxuTe opueHTHpOoBOYHOE 3HaueHue pPH pacreopa (pH>7, pH<7, pH=7).

Hanumure ypaBHeHHMe kauecTBeHHOM peakiuu Ha noH xkene3a (Il). IlpuBeaure TpuBHaiIbHBIE Ha3BaHUS U
HazBaHusa 1o HomeHkiarype MIOITAK (agantupoBaHHBIM BapHaHT) KOMIUIEKCHBIX COEIWHEHHH,
BCTPEYAIOLINXCSI B 3TOH PEaKLny.

Bapuant Ne 2

Hanumure ypaBHEHHS peakLuii, Ipy IOMOIIX KOTOPBIX MOKHO OCYLIECTBUTH NPEBPALICHUS:

Fe(OH)z —> FESO4 —> FeOHSO4—) Fe(OH)3

Jnsi  OKMCIMTENbHO—BOCCTAHOBUTEIIHOW — PEAaKUUMU  ONpefenuTe KOod(QQHUIMEHTH METOJOM HOHHO—
3JIEKTPOHHOTO OanaHca (MeToAOM monypeakuuii). HazoBure Bce BemiecTBa B IEMOYKE NPEBPALICHUN IO
nomenkiarype MIOITAK (aganTupoBaHHBIN BapHaHT).

Hcnonb3ys nonsipuzalluOHHBIE IPEICTABICHNS, TEOPETUIECKH O0OCHYITE CIIOCOOHOCTH HOHOB COJIH CyJbdara
xene3a (I1l) x ruaponmsy. Hammmmre HOHHO-MOJEKYJISIPHOE M MOJIEKYJSIPHOE YPaBHEHHS PEaKLUH
THUAPOJIN3a 3TOW COJH, a TAaKXK€ PACCMOTPHUTE THUAPOIU3 C MO3UIMA MPOTOIUTUYECKOW TEOPHH KHCIOT U
OCHOBaHMH. YKaXWTe OpHEHTHPOBOYHOE 3HaueHue pH pactBopa (pH>7, pH<7, pH=7).
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3. Hamumure ypaBHeHHE KauecTBeHHOU peakuuu Ha noH xene3a (I11) ¢ sxenroi kpoBsiHOH conblo. [lpuBenute
TPUBHAIBHOE Ha3BaHHE KOMIIEKCHOTO COCAMHEHNS, 00pa3yIoIIerocs B pe3yIbTaTe PeaKiuy.

Bapuant Ne 3

1. Hasosure BemectBa nmo Homenkiarype MIOITAK (amantupoBannsiii Bapuant): Fe(ClO3); (FEOH);PO,,
COOHNO3, CO(OH)Z, NiBrz.

2. CocraBbTe ypaBHEHHS MOJypeakiuil (METOAOM HMOHHO-3JICKTPOHHOTO OajaHca), Ha WX OCHOBE JOTHIIHTE
MPOJYKTHI PEAKIIUU U paccTaBbTe KO3 PHUIIMEHTHL:
KMnO, + FeSO,4 + H,;SO4 — Fey(SOy)3+ ...

VYKaKHUTe OKUCITUTEIh U €T0 BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBUTEINb U €T'0 OKUCICHHYIO OpMY.

3. Hammmmre ypaBHEeHHE Ka4eCTBEHHOW peaknuu Ha WoH sxene3a (l11) ¢ TnonmanaroM (pomaHuIOM) aMMOHHUSL.

HazoBure obpasyromieecsi KOMIUIEKCHOE COEIMHEHNE, YKaKUTE €r0 COCTABHBIE YacTH.

Bapuant Ne 4

1. Hasosure BemiectBa 1o HomeHknatype WIOITAK (agantupoBanubiii  BapuanT): C0SO4x7H,0,
(NH,),Fe(COs),, Fe(OH)3, (CoOH),COs3, NiSO,.

2. Wcmonb3yst MONAPU3AIMOHHBIC MIPEICTABICHUS, TEOPETHIECCKA 00OCHYHTE CIIOCOOHOCTH HOHOB COJIH XJIOPU/IA
xene3a (I1l) x rugponmsy. Hammmmre HOHHO-MOJNEKYJSIPHOE M MOJICKYJSIPHOE YPaBHEHHS PeaKlUH
THIIPOJIN3a DTOH COJM, a TaKKE PACCMOTPHUTE THIPOJIU3 C MO3WIHMHA MPOTOIUTHYECKON TEOPHU KHCIOT U
OCHOBaHHI. YKakWTe OpHEHTHPOBOYHOE 3HaueHue PH pactBopa (pH>7, pH<7, pH=7).

3. CocraBbTe ypaBHEHHS MOIYPEaKiii (METOIOM HOHHO-3JICKTPOHHOTO 0anaHca), Ha MX OCHOBE MOIHIIUTE
MPOAYKTHI pEaKkiy U paccTaBbTe KOIQDUIIHCHTHI:

Fe(OH), + O, + H,0 — Fe(OH);
VYKaXnuTe OKUCITUTENb U €TO BOCCTAHOBICHHYIO OPMY, BOCCTAHOBHUTENb U €T0 OKUCICHHYIO OpMY.

Bapuant Ne 5

1. Hasosure BermectBa o Homenkiarype MIOTTAK (amantupoBannsiii Bapuanr): FeOCI, FeSO,x7H,0,
Co0S0y, Ni(OH),, (CoOH),CO:s.

2. Hcmomb3ys noisipu3aliOHHbIE PEICTABICHHS, TEOPETUIECKH 000CHYHTE CIIOCOOHOCTH MOHOB COJIU CYyJb(aTa
xene3a (I11) k ruaponuzy. Hammmmure nOHHO-MOJNIEKYIISIPHOE W MOJIEKYIISIPHOE YPaBHEHHSI PEaKIIUU THAPOIIN3a
3TOM COJIM, a TAKXKE PACCMOTPUTE THUAPOIU3 C MO3ULUNA MPOTOJIUTUYECKON TEOPUM KHUCIOT U OCHOBAHMIA.
Ykaxure opueHTHpOBOUHOE 3HaUeHue PH pactBopa (pH>7, pH<7, pH=7).

3. Hamummre ypaBHeHHMe kauecTBeHHOHN peakuuu Ha noH xkene3a (Il). [lpuBeaute TpuBHadbHBIE Ha3BAHUS H
HazBaHus 1o HoMmeHknatype MIOIIAK (amanTupoBaHHBII BapWaHT) KOMIUIEKCHBIX COEIWHEHUI,
BCTPEUYAOUIMXCS B 3TOM PEAKIINH.

9KCHEPUMEHTAJUBHASA YA CT Db (OIIBITHI)
. B3amMmogelicTBHE Kene3a ¢ KUCIOTaMH.
. ITaccuBnpoBaHue xenesa.
[Tonyyenue u cBOKMCTBA TUAPOKCHUIOB XKETE3a,
KOOaJIbTa U HUKEJIS.
. CBoiicTBa coeii.

g wN e

JABOPATOPHOE 3AHSATHE Ne 17: «d —3JjiemenTsl I u II rpynnbi. Meab. Cepeopo. LHunk.

Kaamuii. PTyTb». (4 yaca)
Bomnpocsl 1151 caMOCTOSAITEILHOM MOATOTOBKH:
1. Tlonoxenue meau u cepedpa B IIC. OCOOEHHOCTE CTPOSHHUS U DIIEKTPOHHBIE (hOPMyITbl aTOMOB d-371eMeHTOB |
rpynmel. Bo3MOXHBIE W TPOSIBISEMBIC CTEMECHH OKHCICHUSA. ODICKTPOHHBIC (DOPMYJBI HOHOB, THIBI HX
000JI0YeK.
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Coenunenust meau (I1): okcun, ruapokcun, moayyeHne, KUCIOTHO-OCHOBHbBIE CBOWCTBa; cyibdar meau (I1) u
€r0 OKHCIIMTEIHHO-BOCCTAHOBUTEBHBIE CBOIICTBA Ha MIpUMEpe B3aMMOAEHUCTBUS ¢ Homumom kamust; KC menu
(1) — aMmMuakaT, THIPOKCOKOMITIEKC.

Coenunenus cepeodpa (1): okcun, Hutpar cepedpa (I), ramorenuasl cepedpa. KauecTBeHHast peakius Ha HOH
cepebpa (1). KC cepebpa c ammuakom, ¢ THOCYTb(haT-HOHOM.

[Ipumenenne coeanHEHNH Meu U cepedpa B MEAUIMHE U (papMarivm.

[Nonoxenune nunka u prytu B [1C. DnekTpoHHbIe HhOPMYIBI aTOMOB

d-anementoB Il rpynmnbl. Bo3MoKHBIE U IPOSIBISIEMBIE CTETICHH OKUCICHUS. DJIEKTPOHHBIC (POPMYJIbI HOHOB,
THT UX 000JI0YEK.

CoenuHeHUs IMHKA: OKCHU]I, THAPOKCHU, CYNIb(paT — MOTyUIeHHE, CBOWCTBA.

Coenunenus prytu (II). Oxcun, nonyuenue, csoiicra. Xaopun pryte (1), momydenue, ruaponus, Goronus,
ammoHonn3. Amunxmopun pryta (1I).

Coennnenus prytu (I): xnopun prytu (1) — momydeHne; TCIpOIOPIHOHNPOBAHIE.

[IpumeHeHne coeqMHEHUI TUHKA, KaAMUS, PTYTH.

IIpumepHbIe 3a1aHus 111 IMCbMEHHOH KOHTPOJILHOM padoThbI:
Bapuant Ne 1

Hanmmure ypaBHeHHS peakuii, TPy MOMOIINA KOTOPBIX MOKHO OCYIIECTBUTh CIICAYIOIINE TIPEBPAILICHHS:

Cu — CuSO,4 — (CuOH),SO4 — [Cu(NH3)4]SO,
Hcnonb3ys nonspu3aliioHHbIC TIPEACTaBICHHS, TEOPETUIECKH 000CHYHTE CIIOCOOHOCTh HOHOB con ZNSO, k
ruapoin3y. CoCTaBbTe HOHHO-MOJIEKYJISIPHOE W MOJICKYJISIPHOE YpaBHEHHS PEaKIUH THAPOJIN3a ITOHW COIH, a
TaK)K€ PACCMOTPUTE TUAPOIU3 C TMO3UIUN TMPOTOJIUTUUECKOM TEOPUM KHCIOT U OCHOBAHUW. Y KaXKHUTE
opHeHTHpoBO4HOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).
Hammmmire ypaBHEHUs peakIHii, IPU MTOMOIIH KOTOPBIX MOKHO OCYIIECTBUTE IPEBPAILCHHUS:
Hg —> ng(N03)2 —> Hg2C|2 —> HgNH2C|

Bapuant Ne 2

Hanumure ypaBHeHHs peakiyii, ¢ TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTH CIIEAYIOLTHE MIPEBPALICHUS:

Ag — AgNO; — AgBr — [Ag(NH;),]Br

Hcnone3ys monspu3aliioHHBIE PEICTABICHHS, TEOPETHUECKA 000CHYHTE CITOCOOHOCTh MOHOB conn CuSO, k
ruaponu3zy. CocTaBbTe HOHHO-MOJIEKYJISIPHOE M MOJIEKYJIIPHOE YPAaBHEHUS! peaKUUU TUAPOiIn3a 3TOM Coiu, a
TaK)K€ PACCMOTPUTE THUAPOIU3 C TMO3UIUN TMPOTOJIUTUUECKOW TEOPUM KHCIOT U OCHOBAHUW. YKaXKHUTE
OpuEeHTHPOBOYHOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).

Hamumute ypaBHeHUS peakuid, IPH MOMOIIHA KOTOPBIX MOXHO OCYIIIECTBUTH MTPEBPAIICHUS:

Hg — HgO — HgCl, — Hg,Cl, — HgNH,CI

Bapuant Ne 3

Hannmwure YpaBHCHUA peaKuHﬁ, IIpU IMMOMOIIX KOTOPBIX MOKHO OCYHIECCTBUTD IPECBPALICHUA:

Ag — AgNO; — AgCIl — [Ag(NH3),]ClI

Hcnonb3ys nONSApU3alMOHHBIE MPEICTABICHUS, TEOPETUYECKH OOOCHYHTE CIIOCOOHOCTH HOHOB COJIH
Cu(NO:s), k ruaponusy. CocTaBbTe HOHHO-MOJICKYJISIPHOE U MOJICKYISIPHOE YPAaBHEHHUS PEAKIUU THAPOIH3A
3TOM COJM, a TaKXKE€ PACCMOTPUTE THUIAPOIU3 C MO3ULHUM MPOTOJUTUYECKON TEOPUM KHUCIOT U OCHOBAHWIA.
Yxkaxute opueHTHpoBOYHOE 3HaueHne PH pacteopa (pH>7, pH<7, pH=7).

HanumuTe ypaBHeHUs peakuuid, IpU MOMOIIU KOTOPBIX MOXHO OCYILECTBUTD MIPEBPAILICHHUS:

Zn — ZnS0O, —» Kz[Zn(OH)4] —> Zn(NO3)2—) Zn(OH)Z

Bapuant Ne 4
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1. HamumuTe ypaBHEHUS peaklHid, IPH MOMOIIY KOTOPBIX MOKHO OCYILECTBHUTH MPEBPAILICHHSL:
CuO — CuCl; - Cu(OH); — [Cu(NHs3)4](OH),

2. Hcnonb3ys Mossipu3aiiOHHbBIC IPEICTABICHHs, TEOPETHYECKU 000CHY#TE crtocoOHOCTh HOHOB coii ZN(NO3),
K runponu3y. CocTaBbTe HOHHO-MOJICKYIISIPHOE U MOJICKYIISIPHOE YPaBHEHUS pEakIMy THAPOIIH3a 3TOH coly, a
TaKXKe PACcCCMOTPHUTE TUAPOIHM3 C IMO3MLIUN MPOTOIUTUYECKOH TEOPUH KHCIOT M OCHOBAaHUH. YKaxuTe
opHueHTHpoBOo4HOE 3HaueHue PH pacteopa (pH>7, pH<7, pH=7).

3. Hanwumure YpaBHCHUA peaKHHﬁ, IIpU IMMOMOIIX KOTOPBIX MOKHO OCYHICCTBUTL IIPCBPALLICHUS:

Bapuant Ne 5

1. Hanwmure ypaBHEHHs PEaKIIHii, IPH TIOMOIIH KOTOPBIX MOYKHO OCYIIECTBUTH MPEBPAIICHHS:
Ag —> AgN03 —> Agl —> Nas[Ag(SQC)s)z]

2. Hcmone3ys mMONspU3allMOHHBIE MPEACTABICHHS, TEOPETHUYECKH OOOCHYHTE CIMOCOOHOCTh HMOHOB COJIH
Cu(NOs), x ruaponusy. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYSIPHOE YPaBHEHUS PeakiMu THAPOJIH3a
3TOM COJMM, @ TAKXKE PACCMOTPUTE THIPOIU3 C MO3UUUN MPOTOIUTHYECKOW TEOPUM KHUCIOT U OCHOBAHMM.
Yxkaxute opueHTHpOoBOYHOE 3HaueHne PH pacteopa (pH>7, pH<7, pH=7).

3. Hamummre ypaBHEeHUs PEaKIUii, IPU MOMOIIK KOTOPBIX MOKHO OCYLIECTBUTD TIPEBPAIICHUSL:

Zn — Na,[Zn(OH),] — Zn(OH), —» ZnO — ZnSO,

QKCIIEPUMEHTAJJBHASA YA CT b (OIIBITHI)

B3auMoaelicTBre Meau ¢ KMCJIOTaMU.
[Nomyuenue onuna memu (I).

[Tomyuenue u cBoiicta runpokcuaa meau (1I).
Tunponus coneit meau (I1).

[Tomyuenue okcuaa cepedpa.

[Tomyuenue ramoreHnaoB cepedpa.
Cepebpenue.

BsaumojelicTBre IMHKA ¢ KUCIIOTAMH.

. B3aumopeiicTBHEe 1IMHKA CO HIEJI0YaMHU.
10.ITonyuyeHue 1 CBOMCTBA THAPOKCHIA IUHKA.
11.TMonyuyenwue cyabpuaa MUHKA.

©CoNoA~AWNE

8.3.9k3ameHn.

DK3aMeH MO IUCIUIUIMHE MPOBOAUTCS B YCTHOU ¢opme mo Omieram. Ha moAroToBKy K OTBETY
crynenty aaetrcs 30 muHyT. buner comepxut Tpu Bompoca: 1Ba TeopeTudeckux (15 6ammoB — Kaxblil),
TPETHii BONMPOC — MpaKTHUYECKOe 3aaaHue (pacueTHas 3ajgada WM XUMHYecKoe ymnpakHenue) — (20
OaJIIoB).

Kpurepuu onieHKM 0TBeTa CTYJAEHTA HA IK3aMeHe

Xapakmepucmuka omeema oannwl
JlaH TIOJIHBIN, pPa3BEpHYTBIM OTBET Ha IIOCTABJIICHHBIM BOIPOC,
MOKa3aHa COBOKYIMHOCTh OCO3HaHHBIX 3HaHUMM 00 oOBeKTe,
MPOSIBJISIIOIIASCS B CBOOOAHOM ONEPUPOBAHUU MOHATUSMHU, YMEHUH
BBIJICJINTh CYIIECTBEHHBIE M HECYIIECTBEHHBIE €r0 IPU3HAKH,
IIPUYHUHHO-CJIEICTBEHHBIE CBS3HU. 3HaHue 00 00BeKTe
JNEeMOHCTpUpyeTcs Ha (OHE MOHMMAHMSI €ro B CHCTEME JaHHOMN
HAayKd U MEXIUCHMIUIMHAPHBIX cBs3ei. OTBer (opmynupyercs B
TEPMUHAX HAyKW, W3JI0)KE€H JMTEPATYPHBIM SI3BIKOM, JIOTHYEH,

46-50
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A0Ka3aTeJICH, JEMOHCTPUPYET aBTOPCKYIO IMO3ULIUIO CTYACHTA.

JlaH mMOJIHBIA, pa3BEpHYTHIM OTBET Ha TMOCTAaBJICHHBIA BOIPOC,
MOKa3aHa COBOKYIMHOCTh OCO3HAaHHBIX 3HAaHUK 00 o0OBEKTe,
JI0Ka3aTEeIbHO PACKPBITHI OCHOBHBIE IOJIOXKEHHUS TEMBI, B OTBETE
IIPOCIIEKNBAETCS YyeTKas CTPYKTYpa, JIoTUYeCcKast
MOCIIEZI0BATEIbHOCTh, OTpaXKaoIllasi CYIHOCTh PacKPbIBAEMBIX
MOHATHIA, TEOPUH, sIBJICHUN. 3HaHUE 00 O0BEKTE NEMOHCTPUPYETCS
Ha (QoHE TOHMMaHUs €ro B CHCTEeME JaHHOW HayKd U
MEXIUCHUIUTMHAPHBIX CBsizeil. OTBET W3J0XKEH JUTEpaTypHbIM
SI3BIKOM B TEpMHUHAX HayKh. MoOryT ObITh OMYIIEHbl HEIOUETHl B
oTpeIeTICHUN MOHSTHH, WCIIPaBJICHHBIC CTYJICHTOM
CaMOCTOSITENILHO B MPOIIECCE OTBETA.

41-45

JlaH IIOJNHBIN, pPa3BEpHYTBIA OTBET Ha IIOCTABJIICHHBIA BOIPOC,
[I0KAa3aHO YMEHUE BBIIEIUTh CYLICCTBEHHbIE U HECYLIECTBEHHBIC
NPU3HAKK, IPUYUHHO-CIEJICTBEHHbIE  CBsI3u. OTBET  4YETKO
CTPYKTYpUPOBaH, JIOTMYEH, U3JI0)KEH B TEepMHUHax Hayku. OpHako
JOMYIICHBl ~ HE3HAYUTEIbHBIE  OMIMOKM WM HEJOYETHI,
HCIIPABJICHHBIE CTYIEHTOM C IOMOILBIO «HABOJSIINX» BOIPOCOB
IIPEenogaBaTes.

36-40

JlaH TIOJIHBIM, HO HEAOCTATOYHO IIOCJSAOBATCIbHBIM OTBET Ha
MOCTaBJICHHBIM BOMPOC, HO MPHU 3TOM IMOKA3aHO YMEHHE BBIICIIUTH
CYLLIECTBEHHbIE M HECYLIECTBEHHbIE TIPU3HAKU U T[PUYHUHHO-
ciencTBeHHbIe CBsi3M. OTBET JIOTMUYEH W H3JIOKEH B TEPMHHAX
Hayku. Moryt ObIThb AomylieHbl 1—2 omuOKu B ONpEeIeHUU
OCHOBHBIX TOHSATHUN, KOTOPBIE CTYICHT 3aTPYAHSETCS HCIPABHUTH
CaMOCTOSTENBHO.

31-35

JlaH HEIOCTAaTOYHO IOJHBIM W HEAOCTATOYHO PA3BEPHYTHIA OTBET.
Jlornka ¥ MOCIEAOBATENBHOCTh W3JI0OKEHHUSI MMEIOT HAPYLIEHUS.
JlonyiieHsl OWMIMOKW B PACKPBITUM MOHSATHHA, YHNOTpeOIeHUU
TepMuHOB. CTyOEHT HE CIOCOOEH CaMOCTOSITENIbHO BBIJICIUTh
CYUIECTBEHHBIE U HECYIIECTBEHHbIE NpPHU3HAKU M MPUYUHHO-
cienCcTBEHHbIE  CBsi3U.  CTyNEHT MOXKET  KOHKPETU3HpOBATh
000OIIEHHbIE 3HAHMS, JO0Ka3aB Ha I[pUMEpax HX OCHOBHbIE
MIOJIOKEHHU TOJBKO C TIOMOIIBIO Ipenojasarens. PeueBoe
odopmiieHre TpeOyeT MOMPABOK, KOPPEKITHH.

26-30

JlaH HEnoJIHBIM OTBET, JIOTUKA U TOCJIEI0BATENbHOCTh U3JI0KEHUS
UMEIOT CYLIeCTBEHHbIe HapylleHus. JlomyiieHsl rpyOble ommnOKu
IIpU ONPEJECICHUN CYIIHOCTH PACKPBIBAEMBIX IOHSATHH, TEOpUH,
SIBJICHUH, BCIIEJICTBUE HEITOHMMAaHMsI CTYJJIEHTOM UX CYILECTBEHHBIX
U HECYUIECTBEHHBIX NPU3HAKOB U CBsA3ei. B oTBeTe OTCYTCTBYIOT
BBIBOJBI. ~ YMEHHME  pacKpbiTb  KOHKPETHBIE  IPOSBIICHUS
00001IEHHBIX 3HAHUI He moka3zaHo. PeueBoe odopmienue TpeOyer
IIONPABOK, KOPPEKILINU.

21-25
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JlaH HEMOJHBIA OTBET, MPEACTABISIIONIUNA COO0OM pa3pO3HEHHBIC
3HaHUS MO TEME BONpPOCAa C CYHIECTBEHHBIMH OIIMOKAMH B
onpeaeneHusix. IlpucyrcTBytoT (parMeHTapHOCTh, HEIOTHYHOCTD
u3noxeHust. CTyZeHT HE OCO3HAET CBS3b JAHHOTO MOHSTHS, TEOPUH,
SBJIGHUSL C JPYTMMHU OOBEKTaMU JUCHUIUIMHBL OTCYTCTBYIOT
BBIBOJIbI, KOHKpETH3alUsl M JOKA3aTeIbHOCTh H3JI0XKeHusA. Peub
HerpamMoTHas. JIOMOJHUTENbHBIE UM YTOUHSIONIME  BOMPOCHI
npenojaBarelis He MPUBOASIT K KOPPEKIMH OTBETa CTYJEHTa HE
TOJIbKO Ha TIOCTaBJICHHBIA BOIPOC, HO W Ha JIpyrue BOMPOCHI
JUCIUTUTUHBL.

He nonyuyens! oTBeTHI 10 6a30BBIM BONPOCAM TUCIUTUIMHBIL. 0

1-20

3a yCTHBIN OTBET Ha 9K3aMeHe CTyAeHT noiydaer 0-50 6aios.

CTyneHTsl, MOTYYHBILKE B X0JI€ TEKYIIEro U pyOekHOTro KOHTpouist 56-100 6aiioB, aBTOMaTHYECKH
MOJTyYar0T COOTBETCTBYIOIIYIO 9K3aMEHAITMOHHYIO OIICHKY.

PesynpTupyroimas OIeHKa CKIIAJBIBACTCSA O COOTBETCTBYIOLICH  (opMyse ¢ ydeToM TeKymleH
YCIIEBACMOCTH, PE3YJIbTaTOB PYOCIKHBIX aTTECTAIIMI U YCTHOTO OTBETA HA DK3aMCHE.

[IIxana uTOroBor akaAeMUYECKON YCIIEBAEMOCTH CTYIEHTOB IO JUCLUUILINHE

Cucrema ouesox COI'Y
Popma Cymma HasBanmne
KOHTpOJIs 0aj10B
86 - 100 OTJINYHO

71-85 XOPOIIIO
DK3aMeH

56-70 YJIOBJICTBOPUTEIIHHO

0-55 HeynoBnerBoputenbHO
3auét 56-100 3auyTeHo

0-55 Hezauteno

Bomnpocsl k 3xk3ameny no aucuuiiinie « Heopranuveckass XuMmusi»
1. Baxwueimme KjIacchl HEOPTAaHMYECKUX CoeNUHEHHM. [TOHSATHS OKCHaa, KUCIOTHI, OCHOBAaHUS H

COJIM € TOYKH 3PCHUA TCOPHU 3JICKTpOJ'IPITH‘I€CKOfI JUCCOoMaIu. I'eneTnyeckas CBSI3b MCXKOY
KJIaCCaMH HCOPIraHUYCCKUX COCI[PIH@HPIIZ.

2. Bopopoa. Haxoxnenne B npupose. [lomyuenue, cBoiicTBa 1 mpUMEHEHHE BOIOPOIa; (hU3NIECKHE
U xumuudeckue coiicrsa. Ocoboe nosokeHne Bogoposaa B Ileproauueckoil cucreMe 31eMEHTOB.
U3zoTons! Boopona; CTpoerue 1 cBoiicTsa noHa ruapokconns H3O'. on H n ocHOBHBIE THIIBI
TUJIPUIOB.

3. Kucnopon (obmiast XapakTepuCTHKA, CTPOSHHE, CIIOCOOBI TTOTyUeHUs, (PU3NIeCKHEe U XUMHUICCKHE
coiicTBa). Oxcunpl. O30H (MOTy4YeHUE, CTPOCHHUE, CBOMCTBA U puMeHeHne). O30HUIHI.

4. P-snementsl VIII rpymnmel. DnekTpoHHas KOHQUIypalus, BEIMYHUHBI PaJUYCOB U DHEPrUU
MOHM3ALMU aTOMOB OJaropojHbIX ra3oB. IlomydeHue, cTpoeHue, CBOWCTBa OJaropoIHBIX I'a30B.
[Ipumenenue 6;1aropoIHBIX T'a30B.

5. P-oanements! VII rpynmsl. 3akOHOMEPHOCTH B U3MEHEHUH AJIEKTPOHHOM KOH(UTYpaIiH, BETUYNH
paguycoB, SHEPTUU NOHHU3ALMHU, CPOJICTBA K AJIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTH, XapaKTEPHBIX
creneHeil okucneHuss atomoB. OcobeHHOCTH (propa. XMMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB.
CpaBHuTeNbHAs XapaKTEPUCTHKA.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Xnop, puzndeckrue 1 XMMUYECKHE CBOMCTBA, XapaKTEPUCTUKA OCHOBHBIX COEIMHEHUI.
I'anorenoBogopoasl. CrocoObl TMMOMYy4eHHS W CBOWCTBA. 3aKOHOMEPHOCTH B HW3MEHEHHHU
KHUCJIOTHBIX U BOCCTAHOBUTEIBHBIX CBOMCTB rajoreHoBoopogHbIx kuciaot (HI).

Kucnoponsble coequHEHMs] TajJOr€HOB. 3aKOHOMEPHOCTH B CTPOEHMM M CBOMCTBaX OKCHJIOB.
CnocoOsl monyuenusi. M3menenue crpoeHuss u cBoictB B psany HI'O-HI'O,—HI'O3—HI'Oq:
TEPMHUUYECKasi yCTONYMBOCTh, OKHCIUTENIBbHBIE, KHCIOTHO-OCHOBHBbIE CBOMCTBa. CoIlOCTaBIIEHUE
YCTOMYMBOCTH ¥ OKMCIIUTENIBHBIX CBOMCTB KUCIOPOAHBIX KUCIIOT FaJOr€HOB.

P —snementsl VI rpynnsl. CpaBHUTENbHAsE XapaKTEPUCTHKA. 3aKOHOMEPHOCTH B W3MEHEHUU
JIEKTPOHHON KOH(UIypaluy, BEIUYUH PaJAUyCOB, SHEPTUU MOHU3ALUH, CPOJCTBA K 3JICKTPOHY,
XapaKTEpHBIX CTENEHEH OKHUCIIEHHUS, 3JIEKTPOOTPULATEIBHOCTH M KOOPIMHALMOHHBIX YHCEN
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUHU (PU3UUECKUX CBOMCTB IPOCTHIX BEILECTB.

P —nementel VI rpynnsl. Bonpopoansie coenunenus. Ilapamerpsr monexyn HoD (mmnHa u
SHEpPrus CBS3M, BAJICHTHBIM yroj), 3aKOHOMEPHOCTHM M3MEHEHHUS (U3MUECKUX CBOWCTB
(IMTONBHBIT MOMEHT, SHEPTHUs JUCCOIMAIK, TeMnepaTypa ¢a3oBbix nepexonon). CoenuHeHus
CEPBI C BOAOPOJOM.

CoenuHeHns XalbKOT€HOB ¢  KucilopoaoM. Kucinoponcozaepkaiue COEIMHEHUS  CEpBL.
CormnocraBieHue cCTpoeHUus U CBOMCTB OKCHUI0B D07 u D03. YcnoBus okucienus SO, B SOs.
Oxcoxucnorel HoSO3 1 H,SO4: cTpoeHne aHHOHOB M XMMHYECKHE CBOMCTBA.

[lonyyenue, crtpoeHue u okuciaurenbHble cBoiictBa HpSOs. Tepmuyeckas ycToiumBOCTBH
cyiabgpaToB. COIOCTABIEHUE CHJIBI KHCIIOT, TEPMHUYECKOM YCTOWYMBOCTH M OKHUCIUTEIbHON
akTUBHOCTH OKCOKUCIOT HoSO3 1 HyoSO4.

P—nemenTsr V rpynmnbl. 3aKOHOMEPHOCTH B M3MEHEHHUHU AJIEKTPOHHOW KOH(HTypamnuu, BEIUIHH
pasauycoB, SHEPrUM HOHM3ALMHM aTOMOB, CPOJCTBA K JJIEKTPOHY M 3JIEKTPOOTPULIATEIILHOCTH.
XapakTepHble CTENEHU OKUCICHHS U KOOpAMHALMOHHBbIE uunciaa. OCHOBHbIE NPUPOJHBIE
COEMHEHUS, IPUHLUIIBI MOJIy4YeHUs U3 HUX a30Ta, pochopa, MBIIIbIKA, CypbMbI, BACMYTA.
CrpoeHue U 3aKOHOMEPHOCTH B MU3MEHEHMM (DU3MUECKUX M XMMHUYECKHX CBOWMCTB BOJOPOIHBIX
coenunennii DHs. Ilomyuenue W CBOMCTBA amMMHuaka: aBTOMOHHU3AIUS, PEAKIIMU 3aMEIICHUSs,
aKUEeNnTopHble (MIPOTOJIMTUYECKOE B3aMMOJIEHCTBHE ¢ BOJOH), JOHOpHBIE (0Opa3oBaHue
aMMHaKaTOB) U BOCCTaHOBMUTEJIbHBIE CBOMCTBA. Tepmuueckas YCTOWYMBOCTb COJEM aMMOHUS -
¢docdaros, X10pUI0B, CyIb(HATOB, HUTPATOB, HUTPUTOB.

A3oT, obmas xapakrtepucthka. CoeIuHEHHUs a30Ta C BOJOPOJAOM, MOJy4deHHE, (U3HUECKUEe U
XUMHYECKHE CBOICTBA.

Kucnoponcoanepxamue coenunenust asora. Ilomyuenue, cocras, cTpoeHHE U 3aKOHOMEPHOCTH B
MU3MEHEHHHU CBOMCTB OKCHUJOB a30Ta. TepMuueckoe pas3ioKeHHe HUTPATOB METAIUIOB.

[Tomyuyenue, comocraBieHue crpoeHus U cBoicTB azoructod HNO; u azornoit HNOj3 kucnor:
TEPMOJMHAMHUYECKAs YCTOWYUBOCTD, KMUCIOTHBIE M OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
BOJHBIX PACTBOPOB. 3aBUCHMOCTb COCTaBa MPOAYKTOB B3aUMOJIEHCTBUS a30THOM KHCIOTHI C
MeTaiamu oT KoHueHTpauuu HNO3z u npupoiel MeTanna.

OneMeHTbl MOATPYIIbl  MbllIbsika. OCOOEHHOCTHM KHCIOTHO-OCHOBHBIX M OKHCJIHTEIbHO-
BOCCTAHOBUTEIIBHBIX CBOWCTB OKCOCOEIMHEHMHM MBIIIbSIKA, CYpbMbl M BHcMyTa. OOmume
TEHJCHIIMY B U3MEHEHUU CTPOEHUS U CBOWCTB OKCHAOB U OKCOKHCIIOT P- JIEMEHTOB 5—OM IpYIIIbI
[Tepuonuueckoil cucTeMbl (KUCIOTHO-OCHOBHBIX M OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX ).

®ochop, puznueckre U XMMHUUECKHUE CBOMCTBA, OCHOBHBIE coeMHeHMs. Ponb coequHenuit azota
u (ocdopa B 3KoJIOTMM M B OMOIIOTMUECKHX IMporeccax. IIpuMeHeHne mpocThIX BEIIECTB p—
AJIEMEHTOB V TPYIIIBIL.

P—snemenTs! IV rpynmsl. 3aKOHOMEPHOCTH B U3MEHEHUH AJIEKTPOHHOM KOH(UTYpaluu, pa3MepoB
aTOMOB, PHEPTUU HMOHM3AIMH, CPOJCTBA K DJIEKTPOHY, 3JIEKTPOOTPULATEIILHOCTH, XapaKTePHBIX
CTENEHENW OKMCIEHHUS M KOOPAWHAIIMOHHBIX 4YMcell aTOMOB. OCHOBHBIE NPUPOAHBIE COEINHEHUS,
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21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

IIPUHLMIIBL TIOJYYEHUS U3 HUX YIJIEpOAa, KPEMHUs, I'eépMaHMs, 010Ba, cBUHLA. lIpuMeHenue
IIPOCTBIX BEIIECTB.
P—nementsl IV rpynmnbsl. @uzndeckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. YTIIEPO],
(bu3nuecKkre U XMMUYECKUE CBOMCTBa, OCHOBHBIC coeamHeHus. Ctpoenue u cBoiictBa H,COs.
TepmoaunaMuyeckas ycTOMUMBOCTh KapOOHATOB.
P-onementst IV rpynmel. Kpemuuii, ¢usnueckue u XHUMHUYECKHE CBOWCTBA, OCHOBHBIC
coenunenus. Ctpoenue u cBoictBa SiO,. ComnocraBnenue ctpoeHus U cBOMCTB CO; u SiOo,
KapOOHATOB U CUIMKATOB. OCHOBHBIE TUIIBI CTPYKTYp CHIIUKATOB.
OneMeHThl MOATPYNIbl I'epMaHMs, (U3MUECKHE W XUMHUYECKHE CBOMCTBA IPOCTHIX BEILECTB,
OCHOBHBIE COEJIMHEHUS. 3aKOHOMEPHOCTM B H3MEHEHHU CTPOCHMSI M XUMHUYECKMX CBOWCTB
okcuJ10B U ruapokcuoB Ge, Sn u Pb (TepmoauHaMuyeckas ycTOMUMBOCTb, KUCIOTHO-OCHOBHBIE
Y OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA).
p—anementsl! 111 rpymnmel. 3aKOHOMEPHOCTH B U3MEHEHUHU JIEKTPOHHOU KOH(UTYypaluu, pa3MepoB
aTOMOB, PHEPIMM HMOHU3ALlMHU, CPOJICTBA K 3JIEKTPOHY, AIEKTPOOTPHULATEIbHOCTH, XapaKTEPHbIX
CTEIIEHEW OKMCIEHUS U KOOPIMHALMOHHBIX yucesl aToMOB. OCHOBHBIE IIPUPOJHBIE COECAUHEHMS,
IPUHLIMIIBI TOTYYEHUs U3 HUX O0pa, alfOMMHUS, TaJUIMsl, UHAMS, Taiuus. [IpuMenenre npocThix
BELIECTB.
bop, ¢usmueckne M XMMHUYECKHE CBOHCTBA, OCHOBHBIC COCTUHEHHUS. XapaKTEpPHBIE CTEICHU
OKHMCIICHMsI M KOOpJMHALMOHHBIE uucina Oopa. Kpucrammmueckas cTpykTypa, (U3MYecKue H
XUMHUYecKHe cBoiicTBa Oopa. [lonyuenue, crpoenue, cBoiictBa audopana BoHe.
[Tonydyenue, Qu3nueckue MW XHUMHUYECKHE CBOWCTBA AIIOMMHHUS, TaJJIMs, WHAWA M TaJJIMs.
3aKOHOMEPHOCTH B  CTPOEHUH, TEPMHUYECKOH  yCTOMUMBOCTH, KHCIOTHO-OCHOBHBIX U
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB COe€OUHEHMM p—ateMeHToB III rpymmel B creneHu
OKUCJIEHUS +3: OKCHUJIbI, THAPOKCUbI, TATOT€HHIBI.
S—3JIEMEHThl. 3aKOHOMEPHOCTH B U3MEHEHUHU JIEKTPOHHBIX KOH(MUIYpaluii, BEIMYUH PaJnuycoB,
PHEPTUil MOHM3aIUU aToMOB. OCOOCHHOCTH JNUTHA. DHEPTUs KPUCTAJUIMYECKOH PEIIeTKH,
¢usznyeckue M XUMHUYECKHE CBOMCTBAa MPOCTHIX BemecTB. OCOOEHHOCTH B3aMMOIEHCTBUS
LICJIOYHBIX METAJUIOB C BOJOU 110 PAAY JIMTUI — LE3UM.
3aKOHOMEPHOCTH B CTPOECHHWU U CBOWCTBAxX (TepMHUYECKas yCTONYMBOCTH, KMCIOTHO-OCHOBHBIE
CBOWCTBA) OCHOBHBIX THIIOB COEJMHEHHUI: OKCHIOB, MEPOKCHAOB, TMIAPOKCHJIOB, KapOOHATOB,
rasioreHn7ioB. OCOOEHHOCTH KOMIUJIEKCHBIX COEIMHEHUH WIeNOYHbIX 3JeMeHTOB. [lomydeHue
LIEJIOYHBIX METAIOB W3 NPUPOIHBIX COE€AUHEHMM. [IpuMeHeHHe IENOYHBIX METAIOB M HX
COECIMHEHUM.
bepumnii, ¢usznyeckne M XHMMHUYECKHE CBOMICTBAa, OCHOBHBbIE COeIUWHEHMA. [IpuMeHeHue
Oepuiuins, MarHus U EeJI0YHO3EMENIbHBIX AJIEMEHTOB.
OOmas xapakrepuctuka d —5IeMEHTOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHU 3JEKTPOHHBIX
KOH(HUTypanuii, paguycoB, DJHEPruid HWOHHU3AIMU, XAPAKTEPHBIX CTEMEHEW OKHUCICHUS |
KOOpJMHAIIMOHHBIX YHCEN aTOMOB.
d-onementsr Il rpynmbl. JlaHTaHOMIOBI M aKTHHOWABL Pemnko3emenbHble aneMeHTHl (P3D).
JlantanugHoe coxkarne. Xumudeckue coictBa P3D. 3akoHOMEpHOCTH B CTPOEHUU U CBOWMCTBAX
OKCHJIOB, THIPOKCUIO0B. CXOJICTBO U pasnuune XxuMun P39 1 311eMeHTOB 2-0M TpyIIbL.
AKTUHUIA U aKTUHUBL. 3aKOHOMEPHOCTH B M3MEHEHHUH 3JIEKTPOHHOW KOH(UTrypaluu, paanycos,
SHEPrUil MOHM3AIMH, XaPaKTEPHBIX CTETEHEW OKHUCIEHUS, KOOPAMHAIIMOHHBIX YHCENl aKTHHHS U
aktuHugoB. Iloarpynmel Topus u  Oepkius. [lomydenue, ¢Qusnueckue u XUMHUYECKUE
(B3auMoieliCTBYE C KUCIOTaMH, LIeJI0YaMU, HEMETAJUIAMH) CBOMCTBA MPOCTHIX BEIIECTB.
d-onementsr IV rpynmel. ConocTaBieHHE 3JCKTPOHHBIX KOH(UTypaluii, BETUYUH paJNyCOB,
SHEpPruil MOHU3ALUHU, XapaKTEPHBIX CTEIEHEH OKMCIEHUS, KOOPIUHAIIMOHHBIX YHCENT aTOMOB p-
3JIeMEHTOB U d-37eMeHTOoB 4-oii rpynmnsl. [IpupoHble coeMHEeHNus, TOTYyYeHUEe U COIIOCTaBIICHUE
bu3NYECKUX U XMMHUYECKHUX CBOMCTB MPOCTHIX BellecTB d-37€MEHTOB 4-0i1 IpyIIIbI.
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

d-osnementsr V rpymmbl. COMOCTaBICHUE SIICKTPOHHBIX KOH(MUIypalui, BEJIWYHUH PaIUuyCoB,
SHEPTUi MOHHU3AINH, CTETICHEH OKHCICHHS, KOOPIUHAIIMOHHBIX YHCENI aTOMOB P-3JIEMEHTOB U d-
3JeMEHTOB S5-0i1 Tpynmbl. [lpupomHbie coemuHeHus d-3JIEMEHTOB 5-0¥M TpYIIIBI, TOJYyYCHHE,
pUMEHEHUEe, PU3NICCKUE K XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB d-2JIEMEHTOB 5-0i TPYIIIHL.
d-osnementsr VI rpynmbl. CONOCTaBiICHHE 3JIEKTPOHHBIX KOH(UIypalmii, BEIHYUH PaIUyCOB,
SHEPTrUuil MOHU3ALMH, XAPAKTEPHBIX CTENEHEH OKHUCICHHS, KOOPAUHAIMOHHBIX YHCE]I aTOMOB p-
97eMeHTOB U d-3yeMeHTOB 6-0if rpymnmbl. CpaBHEHHE XMMHUYECKUX M (PU3UYECKUX CBOMCTB
MPOCTHIX BemecTB d - 3JEeMEHTOB 6-0il rpynmbl. VX momydeHue w3 MPUPOAHBIX COCIUHEHUN H
IIPUMEHEHUE.

Xpom, pu3ndeckue U XUMUYECKHE CBOMCTBA, OCHOBHBIE coenHeHHs. ComnocTaBiIeHne KUCIOTHO-
OCHOBHBIX, OKHCIIUTEIbHO-BOCCTAHOBHUTEIILHBIX CBOMCTB coenunenuit xpoma B paay Cr (VI)—Cr
(1HnH—=Cr (11).

d-smementsr VII rpymmel. CpaBHHTEIbHAsS XapaKTEPHUCTHKA OSJICKTPOHHBIX KOH(MUTYpaIHii,
BEIMYMH  PaJNyCOB, DSHEPrUi  HOHU3AIMH, XapaKTEPHBIX  CTCIICEHEW  OKHUCICHUS U
KOOPJMHAIIMOHHBIX YHCENl aTOMOB pP- 3JIeMEHTOB U d-anmemeHTOB 7-0i1 rpymmbl. [Ipupoanbie
COCIMHEHUS, TIOTyYCHHE, (PU3NUEeCKHe, XUMIUYECKHE CBOMCTBA U NIPUMEHEHHE MPOCTHIX BEIICCTB
d-a5eMeHTOB 7-0# TPYIIIIBL.

Mapranen, (u3udeckne M XUMHUYECKHE CBOWCTBa, coemumHeHust mapranma (II, IV, VI, VII).
CormnocraBieHue CBOMCTB COEAMHEHUN MapraHiia ¢ pa3JuyHbIMU CTETICHSIMU OKUCIICHUSI.
DneMeHTHl Tpuaabl xkenesa. 3d IeMeHTHl — jKene30, KoOanbT, HuKeIb. CpaBHEHHE JICKTPOHHOM
KOH(GUTYpalluu, paguycoB, HHEPrUil HOHHU3AIMH, XapaKTEPHBIX CTEMEHEH OKUCICHUS U
KOOpJMHAIIMOHHBIX YHCEI AaTOMOB 3TUX 3JeMEeHTOB. [IpuponHble coeiMHEHHUs, NOJIy4YEHUE,
MIPUMEHEHUE U CBOMCTBA MPOCTHIX BemlecTB. deppomaruerusm.

ConocraBieHHEe CTPOCHHUS W XUMHUYECKHX CBOWCTB coenamHeHuid Fe, Co, Ni co cTemneHbro
okucienus II u IIIl. CpaBHeHHE CTpOEHHMSI M CBOWCTB KOMIUIEKCHBIX (IIMAHUABI, aMMHAKATHI,
raJIoreHu/Ibl) COEAMHEHUH Kele3a, KoOanbTa, HUKEs.

4d-u 5d-aneMeHTHI: pyTEHWid, pOAWMH, NAJUIQAWN, OCMHMA, WPUIMN, IUIATHHA. [IpUpOIHBIC
COEIMHEHMS, MTOJIyUYeHue, MPUMEHeHHe, GU3NYECKHUE U XMMHUECKHUE CBOMCTBA MPOCTHIX BEIIECTB.
d-anementsl | rpymisl.

ConocraBneHne SJICKTPOHHBIX KOH(HUTypanui, BEIWYHH pPAJAUYCOB, HHEPTUil HMOHU3AIUH,
XapaKTEepHBIX CTENEHEN OKHUCIEHUS W KOOPAMHALMOHHBIX YHCENI aTOMOB S-3JIEMEHTOB U d-
aneMeHTOB 1-oii rpymnmbl. [IpupoaHbie coequHEHUs, MONy4YeHUEe, MpUMEHeHUe, (U3NYecKue u
XUMHUYECKHUE CBOMCTBA, MMPOCTHIX BEIIECTB d-2JIEMEHTOB 1-0i TpyMIIBI.

d —smemenTs 1 rpynmel. Mefp, Gpu3HuecKre ¥ XUMHUYECKHE CBOMCTBA, OCHOBHBIE coequaeHust (1,
).

KomrmnekcHbie coequHeHust d-anmeMeHTOB 1-0if rpymmbl (aMMHUaKaThl, ITUAHHUIBI, TaJOT€HUIBI):
KOOpPJMHAIIMOHHBIE YUCIIA, 3aBUCUMOCTh ()OPMbI KOOPIAWHAIMOHHOTO MOJUA/Ipa OT AJIEKTPOHHOU
KOH(MUTYpaliy LEHTPATLHOTO aroMa U mpuponsl nuranga. CTpoeHHe W CBOMCTBA COENMHEHUN
anemeHToB Cu, Ag, Au B BBICIIMX CTEMEHIX OKUCICHUSI.

d-anementsr I rpymmbl. ComocTaBieHUE SIIEKTPOHHBIX KOHGHUTYpAIlUil, PaanycoB, SHEPTHit
MOHM3AIMH, XapaKTePHBIX CTETIEHEN OKUCIICHHUS, KOOPAMHALMOHHBIX YUCENl aTOMOB S-3JIEMEHTOB
u d-anemeHTOB 2-0i1 rpynnsl. [IpupoaHble coeMHEHNUs, TOTyYeHHEe, TPUMEHEHHE, GU3NYECKUE U
XUMHUYECKHUE CBOMCTBA IIMHKA, KaIMUs, PTYTH.

d—onementsr Il rpynmbel: oO0mas XapakTepuUCTHKa, (U3UYECKUE W XUMHUCCKHE CBOWCTBA.
KommiekcHbie coenuHenusi d-3ieMEHTOB 2-OM TPYMIBI: aMMHAKaThl, TaJOTEHU[IbI, ITHAHUIBI.
[IpuMeHeHnne coegMHEHUN IUHKA, KaAMUS, PTYTH.

HpI/IMepHLIe IK3aMCHAIIMOHHbIC OMJIeTHI 110 AUCHHUIIJINHE
«Heopra}mqeucaﬂ XUMMUA»
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MuHnCcTepCTBO HAYKH U Bbicuiero o0pasoBanus Poccuiickoii ®@enepanuu
DenepanbHOE TOCYyIapCTBEHHOE OIOKETHOE 00pa30BaTeNIbHOE YIPEXKICHHUE BBICIIEro 00pa3oBaHUs
«CeBepo-OceTuHCKUI rocy1apcTBeHHBIN yHUBepcuTeT uMeHH Kocra JleBanoBuda Xeraryposay
KA®E/IPA OBILEN 1 HEOPT AHUYECKOI XM
DK3AMEH 1no aucimmmae «<HEOPTAHUYECKAS XUMUS»
Hamnpasnenue noarotosku 6akanaspuata 44.03.05 Ienarorndeckoe obpa3oBanue (C IByMs IPOGHISIMU TOATOTOBKH),
2 cemecTp

BUJIET Ne 1

1. Bonopox. Haxoxnenue B npupoje. [lonyuenue, cBOWCTBa U IPUMEHEHHE BOAOPOA; (PU3HUECKHE
1 XxuMuieckue cBoiictBa. Ocoboe mosokeHne Bomopoaa B Ileprogudeckoil cucTeMe 3JIEMEHTOB.
HM3otomnsl Bogopoaa; CTpoeHne u cBoiictBa noHa ruapokconus HsO'. Mon H u oCHOBHBIE THIIBI
ruapuoB. (15 6anioB)

2. d-onementsr III rpymnel. JlanTaHOMIOBI W aAKTUHOWABL Penko3eMenbHble demMeHThl (P3D).
JlanTanuaHoe cxxarue. Xumudeckue cBoiictBa P33. 3aKkOHOMEPHOCTH B CTPOCHHUU M CBOMCTBAX
OKCHUJIOB, TUAPOKCHAOB. CXOACTBO W pazinmuue xumuu P332 u amemeHToB 2-0i rpymmbl. (15
0aJ1J10B)

3. Hamucars ypaBHeHUs peakiuuii U YPaBHATh HOHHO—3JIEKTPOHHBIM METOJIOM.
a) cynbdara xpoma(lll) c mepoxcumom BoOpO/Ia B MIEIOYHON cpene
0) mepMaHranaTa Kajus ¢ HOAWAOM Kaliusl B KUCioi cpeae. (20 6aioB)
3aB. kadenpoi, TOIeHT

MuHHCTEePCTBO HAYKH H Bbiciiero oopasoBanus Poccuiickoii @egepanuu
DenepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YIPEKICHUE BBICIIET0 00pa30BaHUs
«CeBepo-OceTuHCKUI rocyiapcTBeHHbIN yHUBepcuTeT uMeHH Kocrta JleBanoBuya Xeraryposay
KA®EJIPA OBIIEA 1 HEOPT AHMYECKOM XUMHU
DK3AMEH mno mgucnummae «<HEOPI'TAHUYECKA S XMW S»
Hamnpasnenne noarorosku 6akanaspuara 44.03.05 Ilenarornueckoe oopasoBanue (¢ IByMs HIpOGHISIMHU ITOJTOTOBKH),
2 cemecTp

BUJIET Ne 2

1. p-snementsr VI rpynmel. DnekTpoHHas KOH(UIrypalus, BEJIWYMHBI PAaJUyCOB U SHEPIHH
MOHU3AIMK aTOMOB OylaropoiHbIX ra3oB. Ilomydenue, crpoeHue, cBOMCTBa OJaropoJHBIX Ia30B.
[TpumeHenue 6aaropoaHbix ra3os. (15 6ani0B)

2. d-osnementsl IV rpymnmbel. ComocraBiieHHE SJICKTPOHHBIX KOH(HIYypalui, BEIUYUH pPaJNnYCOB,
SHEPruil MOHM3ALUM, XAaPAKTEPHBIX CTEIEHEH OKHCIICHUS, KOOPAWHALMOHHBIX YHCE]I aTOMOB p-
35eMeHTOB U d-351eMeHToB 4-oii rpynmsbl. IIpuponHbie coequHEeHUs, TOIy4YEeHHE U COIIOCTaBJICHHE
(pU3HMYECKUX ¥ XUMMYECKUX CBOMCTB IPOCThIX BemecTs O-amemenTos 4-o0if rpymmsl. (15 6a/10B)

3. CocraButh ypaBHeHHS cienyrmux  peaknuid. KoaddummenTts: B OKHCAMTETHHO—
BOCCTAHOBHUTEJBHBIX PEAKIMsIX, IMPOTEKAIONMX B BOJHBIX pPAacTBOPax, pPacCTaBUTh HOHHO—
3IIEKTPOHHBIM METOJIOM:

a) MePOKCH/IA BOIOPOJIa C UOAMIOM KaJlusi B KHCIIOH cpee.
0) «I1apcKoii BOJKH» ¢ 3010TOM. (20 6as110B)

3aB. kadenpoi

MuHHCTepCTBO HAYKHU U BbIciero odopasoanusi Poccuiickoii ®egepanun
DenepanpHOE TOCyIapCTBEHHOE O10KETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIEr0 00pa30BaHuUs
«CeBepo-OceTHHCKHI rocyiapcTBeHHBIN yHUBepcuTeT uMeHn Kocrta JleBanoBuya Xeraryposay»
KA®EJIPA OBIEN 1 HEOPTAHUYECKOM XVMUU
OK3AMEH mo gucuummae «<HEOPITAHUYECKA S XMW SI»
Hanpasnenne noarorosku 6akanaspuata 44.03.05 [Tegarorndyeckoe oopaszoBanue (¢ AByMs IpOQHISIMA TTOATOTOBKH),
2 cemecTp

BUJIET Ne 3
1. P-onementsl VII rpynmel. 3aKOHOMEPHOCTH B M3MEHEHHH JJIEKTPOHHOW KOH(Urypaluu,
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BEJIMUWH PAJUYCOB, SJHCPTUU UOHHU3ALIMH, CPOJICTBA K JICKTPOHY, ICKTPOOTPHUIIATESIHLHOCTH,
XapaKTEepPHBIX CTENCHEW OKHcieHUus aTomMoB. OcoOeHHOcTH (Topa. XWMHYECKHE CBOWCTBA
IPOCTHIX BemecTB. CpaBHUTENBbHAS XapakTepucTrka. (15 6anioB)

2. d-snmementsr V rpynmbl. ComocTaBiIeHHE 3JACKTPOHHBIX KOHGUTYpAIHii, BEIUIUH PaTUyCOB,
SHEPTUil MOHU3AINY, CTCIICHEH OKUCIICHUS, KOOPAMHAIMOHHBIX YUCE]l aTOMOB P-3JIEMCHTOB U
d-anemenTtoB 5-oit rpynmbl. [IpupoaHbie coeauHeHus d-371eMEHTOB 5-0i IPYIIIbI, MOJyYEHHE,
MpUMEHEHUE, (pU3MUecCKne W XMMHYSCKHUE CBOWCTBA MPOCTHIX BeliecTB d-3JIEMEHTOB S5-0H
rpynnsl. (15 6aaa0B)

3. OcyrecTBuTe MpeBpanieHns, 0003HaYNB COCTOSIHHS BEIIECTB U HA3BAB MPOIYKTHI:

KMnO4 —> MnSO4 —> Mn(OH)2 —>|\/|n02 (20 6an.11013)

3aB. xadenpoii

MuHHCTEPCTBO HAYKH U BbIcIero oopasoBanus Poccuiickoii ®enepauuu
DenepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTENIbHOE YUPEKIEHHE BBICIIEro 00pa30BaHUs
«CeBepo-OceTuHCKUI rocyiapcTBeHHbIN yHUBepcuTeT uMeHH Kocrta JleBanoBuya XerarypoBay»
KA®EJIPA OBIIEN 1 HEOPT AHUYECKOM XUMHU
DK3AMEH mno mucnummae «<HEOPI'TAHUYECKA S XMW S»
Hamnpasnenne noarorosku 6akanaspuata 44.03.05 Ienarornueckoe o6pazoBanue (C IBYMs IPOQHIIMHE HOATOTOBKH),
2 cemecTp

BUJIET Ne 4

1. KucrnopoaHble COSOUHEHHS TaJIOT€HOB. 3aKOHOMEPHOCTH B CTPOCHHHM M CBOWCTBaX OKCHIOB.
Crioco0bl momyueHus. M3menenume crpoenuss u cBoiictB B pagxy HIO-HI'O,—HI'O3;—HI'Oy:
TEpMHUUYECKasi yCTONUMBOCTb, OKHCIMTENbHBIE, KHUCIOTHO-OCHOBHbIE cBoiicTBa. ComocTaBieHue
YCTOHYHUBOCTH M OKHUCIIUTEIBHBIX CBOMCTB KMCIIOPOAHBIX KUCIOT rajoreHoB. (15 6aioB)

2. d-osnementsl VII rpymnbl. CpaBHHTENbHAs XapaKTEPUCTHUKA AIICKTPOHHBIX KOH(MUTYpaLuid,
BEJIMYMH  pPagUyCcoB, DSHEpPruil  HOHM3ALMH, XapaKTepHBIX CTENEHEH  OKHUCICHUS WU
KOOPIMHALIMOHHBIX YHCENl aTOMOB p- 3JIeMeHTOB M d-3neMeHToB 7-0i rpymmbl. [Ipupoansie
COCIMHEHMs], MOy4YeHue, Gru3nyeckue, XUMUIECKHE CBOWCTBA M NIPUMEHEHUE MPOCTHIX BEILIECTB
d-anemenrtoB 7-oii rpymmsl. (15 6aioB)

3. Hamucare ypaBHEHHS peakUMi TEPMHUYECKOro pasiioxkeHus ciexyromux HutpatoB: KNOs,
CU(NOg)Q, Bl(NOg)g, AgN03 (20 63.]1.]10B)

3aB. kadenpon

MuHHCTepCTBO HAYKH M BhIcIero oopa3oBanns Poccuiickoii ®exepanun
OenepanbHOE TOCYIapCTBEHHOE OI0PKETHOE 00pa30BaTesIbHOE YUIPEXKICHHE BBICIIEro 00pa3oBaHus
«CeBepo-OceTHHCKHI TOCyIapCTBeHHBIN yHIBepcuTeT uMeHN Kocra JleBanoBrua XeTarypoBay
KA®EJIPA OBILEN 1 HEOPT AHUYECKOM XM
DK3AMEH 1no auctmmmue «<HEOPTAHUYECKAS XUMUS»
Hanpasnenne noarorosku 6akanaspuata 44.03.05 [lexarornueckoe oopazoBanue (¢ AByMs IpOQUISIMA TIOATOTOBKH),
2 cemecTp

BUJIET Ne 5

1. Asor, oOmias xapakrepuctuka. COeIMHEHUs a30Ta C BOJOPOAOM, MONYyYCHUE, (U3NYCCKHE H
XHUMHUYecKkre cBoiicTra. (15 6a10B)

2. KowmmekcHeie coenuHeHHs d-37eMeHTOB 1-0if Tpynmbl (aMMHAaKaThl, IUAHUABI, TAIOTEHUIBI):
KOOPJIMHAIIMOHHBIE YHCIIA, 3aBUCHMOCTh (DOPMBI KOOPIUHAIIMOHHOTO MOJTU3/IPa OT AJIEKTPOHHOM
KOH(QHTYpaluy [EHTPAILHOTO aroMa W MpHpojbl Jmranaa. CTpoeHue W CBOWCTBA COCAMHEHWN
anmeMeHToB Cu, Ag, Au B BBICIIUX CTENEHIX okuciieHus. (15 6aunoB)

3. Hanucats ypaBHEHUS peakuuii:

a) KpEeMHHUS C KOHICHTPUPOBAaHHOW a30THOM KHCIOTOW B MPHUCYTCTBHH (DTOPOBOOPOIHOM
KHCIIOTHI,
0) mepokcuzia BOAOPOJAa C HOJUIOM Kalus B KUCIION cperie.

YpaBHATb HOHHO—3JIEKTPOHHBIM METOIOM. (20 6aJ110B)
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3aB. kadenpon

8.4. TectoBble 3ananusi. Kpurepuu popMupoBanusi oueHoK.

[TpoBenenue pyOeKHBIX KOHTPOJBHBIX pabOoT U (hOPMUPOBAHUE OLEHOK 10 TECTOBBIM 3a/1aHUSIM
npoBoAuTcs B cootBeTcTBUU C [lonoxenuem o OamibHO-pedTHHTOBOI cucteme COI'Y.

IIpuMepbI TeCTOBBIX 32IaHUIM JISI KOHTPOJISI 3HAHUI, IOATOTOBKHU
K pyOeKHBIM aTTeCTAIUSIM.
OKI/ICJ'II/ITGJ'IL — OTO aTOM, MOJICKYJIa UJIM UOH, KOTOpBIﬁ
VBenuuuBaeT CBOIO CTEIIEHL OKUCIICHHUS
[IpuHUMaET 37€KTPOHBI
Oxucisercst
OTtnaeT cBOM 31EKTPOHBI

B kakoii cpejie mpoBOIMIIOCH BOCCTAHOBJICHUE TIepMaHraHaTa KaJjivsi, €CJIM pacTBOP 00ecIBETUIICS?
B neiitpansHOU

B kuncnoi

B cunbHO 11enouHoi

Vkaxure Ha60p BCIICCTB, BKHIOLIaIOHII/Iﬁ TOJIBKO TUIITUYHBIC OKUCINUTCIIN:
KMnO,, 0,5, K,Cr,07, Mn,0O5, HN03

KNO,, H,S0O4, SO,, KCIO,, O,

F»>, H,S, HNO3;, KMnQy,, H,0,, Br,

B kakoil cTeneHn OKUCIIECHUS MOJIy4YaeTcsl MapraHell IPU BOCCTAHOBJIIEHWM MEpMaHraHaTa Kajdus B HEUTpaJbHOU
cpene?

2+

3+

4+

6+

3anuiuTe ypaBHEHUE peakiiui THAPONIN3a U YKaKUTE XapakTep cpenbl Juist pacTBopa Na,SOs:
pH<7
pH=7
pH>7
pH~7

3anumuTe ypaBHEHUE PEaKkIMU THAPOIIN3a U YKaXKHUTE XapakTep cpensl A pactsopa CuCly:
pH<7
pH=7
pH>7
pH~7

3anuiimre ypaBHEHHE PEaKIIUK THAPOIIN3a U YKKUTE XapakTep cpebl 1 pactBopa NH,CI:
pH<7
pH=7
pH>7
pH=7
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Ompeznenure CTENEHb OKUCICHHUS M KOOPAMHAIIMOHHOE YHCIO KOMILIEKCOOOpa3oBaTeasi B KOMIUIEKCHOM
coemuuennn K[Co (NO;)4(NHs),].

(-1,6)

(0, 4)

(721 6)

(+3,6)

(+3, 4)

Kakas u3 popmyn cooTBeTcTBYeT Ha3BaHuIo rekcanuanodeppar (1) kamus:
Ks[Fe(CN)e]
Ka[Fe(CN)e]
K5[Ni(CN)e]
K4[Co(CN)e]

CymmMa ko3¢ ¢unmenToB B ypaBHenuu peakiuu KI + KMnO, + H,SO, — |, paBna
37
25
43
41
51

XJIOP B PEAKIHAX MOXKET OBITh
OKHCIIUTEIIEM

BOCCTaHOBUTEIIEM

Y OKHCIIUTENIEM ¥ BOCCTAHOBUTEIIEM
HE MOXXET OBITh BOCCTAHOBUTEIIEM
HE MOXXET OBITh OKUCITUTEIIEM

B peaxmun: KMnO, + HCl(koH11.) — MapraHer] IPUHUMAET .... JIEKTPOHOB:
3

4
6
5

B monexysne O, KpaTHOCTh CBS3M paBHA

abrwpN R

[Ipu cmemmMBaHUM BOJHBIX PACTBOPOB CYib(aTa aJrOMUHUS U KapOOHATa KaIWs B OCAJIOK BhIMaaeT
KapOOHAT aTFOMHHUS

cynbdar xanus

THJIPOKCH]T AITFOMUHHUS

THJIPOKCH]] KaITUsI

0CaJI0K HE BBINAAAET

Kaxwe u3 coneii ruipon3yroTCs 0 aHUOHY?
NaNO,
Alx(SO4)s
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CuCl,
LisPO,
Cry(S04)3

CymMa k03¢ GHUIIMEHTOB B COKpAIleHHOM HOHHOM ypaBHeHnuH peakuun HCIO, + NaOH — pasna

OOk WN

I'unpokeun amoMuHusA
MIPOSIBJIIET OCHOBHBIE CBOMCTBA
MIPOSIBIISIET KUCIOTHBIE CBOICTBA
MIPOSIBIISIET LIEJIOUHBIE CBOICTRA
pacTBopuM

HEPacTBOPUM

ITpu ropeHyH MarHus Ha BO3JyXxe 00pa3yroTcs
OKCHJI

HUTPULI

THIIPOKCHU]T

KapOouI

TUJIPUJL

B cocTtaB 0enniIbHOM U3BECTH BXOIAT
CaCl,

CaO

Ca(Cl0),

Ca(OH),

Ca(Cl0Os),

CaMbIM CHIIBHBIM OKHCIIHTEIIEM SBIISIETCS
KCIO

KCIO;

KCIO;

KCIO,

KCI

[Ipu npomryckannu B pactBop NaOH yriekucioro raza He o0pa3yroTcst
Na,COj3

NaHCO;

Nazo

H,O

NaOH

Oneym — 310

KOHIIEHTPUPOBaHHAs cepHasi KICIIOTa
YUCTask CEPHask KUCII0Ta

pacTBop
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OJICMHOBAs KHUCJIOTa
TOMOI'CHHaA CUCTEMA

Kucnyro cpeny nuMeroT BoiHbIE PacTBOPBI

NH;
N2H,
HN;
NH,OH
NO,
Iloka3aTeiu M KpUTEPUH OLEHMBAHUSA KOMIICTEHIMH HA PAa3JIMYHBIX ITaNax UX
(opMupoBanus, onMcanne WIKAJ OEHUBAHUSA
YpoBeHb c(hOPMUPOBAHHOCTH KOMIIETEHIIUI
«MHHUMAJIBHBIA «MHUHHUMAJIBHBIA «Cpennnii ypoBeHb» «BbICOKMIT yPOBEHb)
YPOBEHb YPOBEHb) (71-85 6ans10B) (86-100 6a;1;10B)
He IOCTUTHYT» (56-70 6an10B)
(MeHee 55 6an10B)
Kovmnemenyuu ne Komnemenyuu Komnemenyuu Kovmnemenyuu
cchopmuposanbi. chopmuposativi. chopmuposanoi. chopmuposanivi.
3HaHus  OTCYTCTBYIOT, | ChopMHpOBaHBI 3Hanust ~ oOmIMpHBIE, | 3HAHUS TBEpAbIE,
YMEHUS M HaBBIKM He | 0a3oBbIC CTPYKTYpPHI | CUCTEMHBIE. apryMeHTHPOBaHHBIE,
c(hOpPMHUPOBAHBL. 3HaHUMU. YMeHus HOCSIT | BCECTOPOHHHUE.
YMenusi pparMeHTapHBI | peNPOAYKTUBHBIN Ymenus YCHEIIHO
u HOCST | Xapakrep, MIPUMEHSIOTCA K
PeNpOaYKTHUBHBIH MIPUMEHSIOTCS K | pELICHNIO KaK TUIIOBBIX,
XapakTep. PpeLIeHHIO TUIOBBIX | TAK WM HECTaHIAPTHBIX
JemoHcTpupyercs 3aJaHuM. TBOPUYECKHUX 3aJlaHUM.
HU3KHUI ypoBeHb | JleMoHCcTpupyercs JemoHcTpupyercs
CaMOCTOSITETIbHOCTH JOCTaTOYHBIA YPOBEHb | BBICOKHI YPOBEHb
NPAaKTUYECKOTo HaBbIKA. | CAMOCTOSTEILHOCTH CaMOCTOSITETIbHOCTH,
YCTONYHBOTO BBICOKAsl aJalTHBHOCTh
MPAaKTUIECKOTO MPAaKTUYECKOTO HaBbIKa
HaBBIKA.
Onucanue KpuTEpHeB OLlEeHUBAHHUS
Oo6yuaromuiics OO0yuatommiicst Ob6yuaromuiicst Oobyuarommiics
JeMOHCTPHUPYET: JEMOHCTPHPYET: JIEeMOHCTPHPYET: JEMOHCTPHUPYET:
- CYLIECTBEHHBIE | - 3HaHUS | - 3HAHWE U TIOHUMaHHE | - riry0oKwue,
npoOenbl B 3HaHUSX | TEOPETHYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
yueOHOTO MaTepHana; MaTepuana; KOHTPOJIUPYEMOTO apryMeHTHPOBaHHbIE
- JIOITyCKAIOTCS | - HEMOJHBIE OTBETHl Ha | 00bEMa MPOTPAMMHOTO | 3HAHMSI MPOrPAMMHOTO
MIPUHINAITHATBHBIE OCHOBHBIE BOIIPOCHI, | MaTepuana; MaTepuana;
OIMOKY TIpH OTBETE Ha | OMOKH B OTBETE, | - TBEpAble 3HAHUA | - TIOJTHOE TIOHUMaHHE
OCHOBHBIE BOIPOCHI, | HEJOCTATOYHOE TEOPETHYECKOTO CYLIHOCTH u
OTCYTCTBYET 3HAaHUE U | IOHUMaHWE CYIIHOCTH | MaTepuana. B3aMMOCBSI3H
MMOHMMaHWE OCHOBHBIX | U3JIaraéMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMbIX
MOHATHH U KaTeropui; | - HEYBEpPEHHBIE U | yCTaHaBJIMBATH U | IPOLIECCOB M SBIIEHUII,
-HETIOHNMAaHHe HETOYHBIE OTBETHl Ha | OOBSICHATDH CBA3b | TOUHOE 3HaHUE
CYLTHOCTH JIOTIOTHUTENbHBIE MPaKTUKA ¥ TEOPHUH, | OCHOBHBIX TOHSITHH B
JTOTIOJTHUTENIbHBIX BOTIPOCHI; BBISIBIISITH pamMKax  00CYXJTaeMbIX
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BOIPOCOB B  paMKax | - HEJIOCTaTOYHOE | MPOTUBOPEYNS, 3aJaHu;
3a/IaHHH; BJIIQJICHWE JUTEPaTypoH, | MpoOIeMbl u|- CITOCOOHOCTH
- OTCYICTBUE YMEHHMS | PEKOMEHIOBAaHHOMN TEHJEHIIUU Pa3BUTHS;, | yCTaHABIMBAThH u
BBITIOJIHSATD IporpaMMoin - [paBWIbHbIE U | OOBSACHITH CBSI3b
MPaKTUYeCKUe 3aJaHUsl, | TUCIHUIUIMHBL, KOHKpPETHEIE, 0e3 | MPaKTUKU U TEOPHUH;
MpeyCMOTPEHHBIC - yMmeHue 0e3 TpyObIX | TpyObIX OmMooK, | - JIOTUIECKH
MIPOTpaMMOi ommnodoK pemaTh | OTBETHI Ha | MMOCJe0BaTeNbHbIE,
JUCLUTUTAHB; NpPaKTUYECKUE 3aJaHus, | HOCTaBJICHHbIC coJiepKaTeNbHbIE,
- OTCYTCTBHE | KOTOpBIE CJIEAYET | BOIIPOCHI; KOHKDETHBIE u
TOTOBHOCTH BBITIOJIHUTb. - YMEHHE peUlaTh | MCUEPIBIBAOIINE
(crtocobHOCTH) K MPaKTUIeCKUe OTBETHl Ha BCE 3aJaHUS,
IUCKYCCUH M HU3KYIO 3aJaHus, KOTOpBIE | a TaKxe
CTEIIeHb KOHTAKTHOCTH. CJIEZYeT BBIIOJIHUTD; JIOTIOJTHUTEJIbHBIE
- BJIaJCHHE OCHOBHOMW | BOIPOCHI 3K3aMEHATOPA;
JINTEPATYpPOi, - YMEHUE pemarb
PEKOMEH/I0BaHHOM MPAaKTUYECKUE 3aJaHHS;
MIPOTPaMMOi - cBOOOHOE
JUCHUIITUHBI; HUCIIOJIB30BaHUEC B
- HaJIMYME | OTBETaX HA BOIPOCHI
cOoOCTBEHHOU MaTepraioB
000CHOBaHHOH PEKOMEHIOBaHHOM
MO3ULINA [0 | OCHOBHOM u
00CyX1aeMbIM JIOTIOJTHUTEIbHON
BOIIPOCAM. JTUTEPATYPBHI.
Bo3MoxHBI
HE3HAYUTEIIbHbIC
OTOBOPKH u
HETOYHOCTH B
PAaCKpBITUN OTAENBHBIX
MOJIOKEHUH BOIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTb B
OTBETaXx.
Ounenka Ouenka Ouenka Ouenka
«HeY/I0BJIETBOPUTEb | «Yy/[A0BJIETBOPUTEIHLHO) «xopomuroy / «OTJIMYHOY /
HO» /He 3a4TeHO / «3auTeHo» «32YTEHO» «324TEHO»

9. VYuebGHo-MeToaMYecKOEe U MHPOPMALMOHHOE O0ecTeyeHre JUCHUTLINHBI (MOTYJIs)
a) OCHOBHAasl JIMTepaTypa:

1. Axwmero H. C. Obuast u Heopranudeckass xumus: YueOHuk Juist By3oB / AxmeroB H. C. - M. :
Bricmasg mikomna, 2002. - 743c.

2. AxwmeroB H.C. JIabopaTtopHble U CEMUHApCKHE 3aHATUS MO OOIIEH W HEOPTaHMYECKOM XHMUM :
VYuebnoe mnocobue nmnsi cryaeHtoB By3oB / H. C. AxmeroB; H.C.AxmeroB, M.K.A3zuzona,
JL.N.Banpiruna. - 4-e uza.ucnpas. - M.: Beicmias mkona, 2002. — 368 c.

3. Mudraxora, H. III. O6mas u Heopranuveckass XuMusi. Teopus U MpakTUKa : ydeOHOe mocodue /
H. III. Mudtaxona, T. I1. Ilerposa - Kazans : U3narenscteo KHUTY, 2018. - 308 c. - ISBN 978-
5-7882-2345-2. - Texkcr : anekrponnsiid // ObBC "KoncynpTant crynenta" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785788223452.html

4. Jleynuuanckas, H. H. OOmias n Heopranudeckas Xumus : yueOHoe mocoOue sl TEXHHYECKHX
By3oB / H. H. JIpynuuanckas, B. 1. EpmonaeBa - Mocksa : U3garensctBo MI'TY um. H. D.
baymana, 2018. - 463 c. - ISBN 978-5-7038-4767-1. - Tekcr : snekrponHsni // DbC
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https://www.studentlibrary.ru/book/ISBN9785788223452.html

"KoHcynbTaHT cryneHra" : [caiit]. - URL
https://www.studentlibrary.ru/book/ ISBN9785703847671 html

5. IlpaktukyM™m 1o oOmieit xumuu : ydeOHOe MmocoOue s akajaeMmuueckoro OakamaBpuara / H. JI
I'muuka, B. A. Tlonmkos, A. B. babkos, O. B. HecrepoBa. — MockBa : U3narensctBo FOpaiit,
2019. — 248 c. — (bakanaBp. Axkanemuueckuii kypc). — ISBN 978-5-9916-4058-9. — Tekcr :
anekrponubii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/444652 .

6. I'muuka, H. JI. 3agaum u ynpaxHeHUs 1Mo 001Iel XUMHH : yaeOHO-TIpakTudeckoe mocooue / H. JI.
I'muuka ; mox penakumeii B. A. Tlonkosa, A. B. babkoBa. — 14-e uzn. — Mocksa : M3garenscTBO
IOpaiit, 2020. — 236 ¢. — (Bwicmee ob6pa3zoBanne). — ISBN 978-5-9916-8914-4. — Tekcr :
anektponHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449820 .

7. Adonuna, JI.U. Heopranuueckas xumus: yaeonoe nocooue / JI.U. Adponnna, A.M. Anaphes,

A.A. KazakoBa. — HoBocubupck: HoBocuOupckuii rocyJapCTBEHHbIH TEXHUYECKUI YHUBEPCUTET,
2013. — 104 c. — Pexxum pocryna: o moxamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=228823 —TekcT : 37€KTPOHHBIIA.

8. Cupuk, C.M. Heopranunueckas xumus: 1abopatopubiii mpaktukyM : [16+] / C.M. Cupuxk, T.1O.

Koxyxosa, B.Il. Mopo3oB ; KemepoBckuHil rocy1apcTBeHHbIN yHUBEpCUTET. — Kemeposo :
KemepoBckuii rocyaapctBeHHsbli yHuBepceutet, 2014. — Y. 2. — 130 c. : ui. — Pexxum nocryna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=278927

9. Moxos, A.1. Heopranmueckast xumus : [16+] / A.11. Moxos, I'.O. Pama3anosa ; KemepoBckuii
rocynapcTBeHHbIi yHUBepcuTet, Kadenpa Heoprannueckoi xumun. — Kemeposo : KemepoBckuii
rocynapcTBeHHbli yHuBepcutet, 2015. — Y. 2. — 93 c. : Tabn. — Pexxum nocryna: 1o noJuucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=481581

0) AOMOJIHUTEIbHAS JIUTEpPaTypAa:

10. 'muaka HJL.  OOmias xumus : yue0. mocobue / H. JI. I'munka. - M3a.ctep. - M. : KHOPYC, 2013.
- 752c.

11. AnekcanapoBa, D. A. XuMHS HEMETAJIOB: y4e€OHWK W TPAKTUKYM i BY30B / D. A.
Anekcanaposa, 1. . CunopoBa. — 3-e u3., ucnp. u jpon. — Mocksa : M3narensctBo FOpaiiT,
2020. — 358 c. — (Bwicmee oOpazoBanme). — ISBN 978-5-534-04422-5. — Tekcr:
anekrponHsii // DBC IOpaiit [caiir]. — URL: https://urait.ru/bcode/451483 .

12. O6mass 1 Heopranuueckas xumus: ydeOHoe mocobue / B.B. Jlenucos, B.M. Tananos, MN.A.

Henucosa, T.. [IpoBoBo3osa; nox pexn. B.B. Jlenucosa, B.M. TamanoBa. — Pocros-Ha-/lony :
®ennkc, 2013. — 576 c. : un., cxem., Tabn. — (Beicmiee obpa3oBanue). — Pexum mocrymna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=271598

13. Kapanerpstay M.X. O0mas ¥ HeopraHWYecKasi XUMus: Y4eOHUK U CTyJIeHTOB By30B / M. X.
Kapanerssnn ; M. X . Kapanerssiau, C.1.JIpakun. - M.: Xumus, 2000. — 592 c.

B) IporpamMMHoe odecnieyenue u aTepHer-pecypcebl:

OObecrieueH AOCTYN K COBPEMEHHBIM MPOQECCHOHAIbHBIM 0a3aM JaHHBIX, MH(POPMAIIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucTemaM (bubmuorexka COI'Y):

1. DnextponHas 6ubnmoreka quccepranuu u aBropedeparos PI'b (351 PI'B) (https://dvs.rsl.ru).

2. OBC «YuuBepcurerckas oubnmoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snexTponnas oubnmoreka eLibrary.ru» (http://elibrary.ru.)

4. VYuuBepcampHas 0a3 ganHbix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[MTapons: Khetagurov

5. OBC «KoncyabTanT cryaenTay». http://www.studentlibrary.ru
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http://www.studentlibrary.ru/

6. OBC «Opaiit» - oOpaszoBarenbHas cpeaa, BKIOYAIOIIAS BUPTYAJIbHBIM YUTAIBHBIA 3aj
Y4eOHUKOB M y4eOHBIX MOCOOMI OT aBTOPOB M3 BEAyIIMX BY30B Poccuu 1Mo BceM HamNpaBlICHUSM H
crrenranbHocTaM (Www.biblio-online.ru)

7. UndpopmarmonHo-mpaBoBoi nmopran «['apant» (http://www.garant.ru/ ).

8. CnpaBouHast mpaBoBas cucrema Koncymnprant [Lmroc (http://www.consultant.ru/ ).

CocTaB JIMIEH3MOHHOTO ¥ CBOOOTHO PACIPOCTPAHIEMOT0 MPOTPAMMHOT0
obecrnevyeHusl, B TOM YHCJIe 0T€YeCTBEHHOT0 IPOU3BOCTBA

Ne i/ HaumeHoBaHue Ne qoroBopa (JauueH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
4 04.2016 .
Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
5.
04.2016 .
AHTUBHPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 mo
6. nporpammuoe ooecriedenue | 14.03.2019 r, npoasiena mo 2021 r.
KasperksyTotalSecurity
[Tporpamma anst O9BM «bank | Pazpabotka cory CBuzeTenbeTBO 0
7 BOIIPOCOB JIJIsl KOHTPOJIS rOCy/IapCTBEHHOW PETUCTPALlMU TMPOTpamMMbl ISt
' 3HaAHUI» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cuctrema | OOO AiicrekmoroBop Ne J[83-2020 ot 10.08.2020-
8. IIPOBECHUS BEOMHAPOB. 10.08.2021 r.
Cucrema moucka TeKCToBbIX | Ne795 ot 26.12.2020  (meiicTBUTENEH 10
9. 3aMCTBOBaHHI 30.12.2021r) ¢ 3AO «AnTH-IL1aruar»
«AnTtunnaruar.BY3»
[Tporpammuoe obecrnieuenue | CBOOOAHOE IporpaMMHOe obectieueHue (6eccpodHo)
ISt PEIaKTHPOBAHUS
10. xumudeckux  Gopmya  Isis
Draw
Cucrema TecTupoBaHus | Ne468 or  03.12.2013 HII CynrartynuH
11. Sunrav WEB Class P.T.(6eccpouHo)
DJeKTpoHHas ONOIHOTEKA https://dvs.rsl.ru
3. JUCCEepTaIli U aBTOpedepaToB Tpebyertcs peructpanus B OMOIHOTEKE
PT'B(DB/] PI'B) cory
ObC"YHuBepcuterckas Oubiamoreka | https://biblioclub.ru
4 ONLINE" TpeOyercsi peructpanus B OUOIHOTEKE
cory
3BC «Hayunast ~ smekrtponHnas | http://elibrary.ru.
5. oubnuoreka eLibrary.ru» Tpebyercss peructpanus B OuOIHMOTEKE
cory
6. | YuusepcanbHas 06a3 nammbix East | https://dlib.eastview.com
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View Jlorun: Khetagurov; ITapons: Khetagurov

OBC  «Koncymbrant  crynaenrtay | http://www.studentlibrary.ru
CryneHueckas anektponHast | TpeOyercss peructpanuss B OUOIHOTEKE
Ooubnmuoreka mo wmeaunuHckomy u | COI'Y

(dbapmareBTHUeCKOMY 0Opa30BaHHUIO,
a TaKXKe MO €CTECTBEHHBIM U TOYHBIM
HayKaM B IIE€JIOM.

OBC «lOpaiit» - obpasoBatensHass | Www.biblio-online.ru

cpela, BKIIOYaKOlIas BHpTyalbHbIA | Tpebyercs peructpanus B OubianoTexe
YUTANBbHBIN  3an  ydeOnukoB u | COI'Y

8. y4eOHBIX TIOCOOMI OT aBTOPOB W3
BelylluX By30B Poccum 1no Bcem
HATPABIICHUSM U CIICIIUATHHOCTIM

I) MeTOAMYECKHE YKA3aHUs, pa3padoTaHHble cocTaBuTeasiMu Paboueii mporpaMmmsbi:
1. Ky6amoBa JI.M. Xwumwus OUOTeHHBIX 3JIEMEHTOB. YueOHoe mocoOue.- BramgukaBkas:
OI'BOY BO «COI'Y um. KJI. Xeraryposa», 2017, 160 c.
2. Heénosa O.B., Kyb6anosa JI.M. Xumusi KOOpIUHAIIMOHHBIX COSAMHEHHUN. [ DIEKTPOHHBIH
pecypc]: yue6HOoe mocoOme/ CaparoB: Au [lm Dp Memma, 2017.— 75 C.— Pexum
noctyna: http://www.iprbookshop.ru/73347.html .— 3BC «IPRbooks».

10. MaTepua/jibHO-TEXHHYECKOE o0ecneyeHue JUCHUILIMHBI (MOTYJIs1)

YyeOHble ayIUTOPHUH /ISl IPOBedeHUs 3aHATHI JIEKIHHOHHOT0 THIA, CEMHHAPCKOr0 THUIIA,
KYPCOBOI'0 NMPOEKTHPOBAHUS (BBINOJHEHHSI KYPCOBBIX padoT), PYNNOBBIX U HHIAMBHIYAJIbHBIX
KOHCYJIbTALMI{, TEKYLIEr0o KOHTPOJS M MPOMEKYTOUHOH aTTeCTAIMH, 2 TAKKe CAMOCTOATEIbHOI
padoThl 00y4YAIOIIMXCHA: TMPENoJaBaTeIbCKUI CTON; CTYJN; CTOJBI OOYyYaroluXcs; CTyibs; Kadeapa;
KJIaCCHAs JIOCKa.

OoopynoBanue: MurepaktuBHas gocka Smart Board — 1 mir; Pabouast cranius RU Ergo Home 123/
Keyboard USB/mouse optical USB/400 W 17 — 1 wT. ¢ mporpaMHbIM 00eCriedeHUEeM, BBIXOJIOM B CETh
WHTepHeT M JIOCTyIOM B 3JIEKTPOHHYIO oOpaszoBaTenbHyto cpeny COI'Y. IIpoeknuoHHoe
MYyJBTUMEINIHHOE 000pyJAoBaHHE (MYIbTHMEIUUHBIN TpoekTop Optoma Dx 327 ¢ mNOTOJOYHBIM
kpermieHneM-kpoHmreitn Kromax PROJETOR-10 mns mpoektopoB 3 cr. HakioH; DkpaH DINON
Manual 180x180 MW- 1 .

IMporpammuoe odecnieuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;

7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free (CBobGognoe I10); Cucrema tectupoBanusi Sunrav WEB Class (beccpounoe I10); IIporpammHuoe
obecnieueHne aus pepaktupoBanus xummudeckux (opmyn Isis Draw (beccpounoe I10); KoncynbranT
itoc; CucreMa moucka TEKCTOBBIX 3auMCTBOBaHUN «AHTHIIIarnar.BY3»; IIporpamma st OBM «bank
BOMPOCOB Il KOHTpoJisi 3HaHuily; ['apant; Cisco Webex; AeMOHCTpallMOHHBIE M Y4eOHO-HArJIsIHbIE
rmocoOust (BUICONTPE3ECHTAIINSA).

JlabopaTopuss O0wmeil 1 HEOPraHW4YeCKOH XMMMH VIS NPOBEJACHUS 3aHATHI CEeMHHAPCKOIo THIIA,
JIa0OpATOPHBIX 3aHATHH, KYPCOBOIO IIPOEKTHPOBAaHUSI (BBINOJHEHMS KYPCOBBIX pador),
TPYNNOBBIX M HHAUBHAYAIbHBIX KOHCYJbTAllMid, a TaKe CaMOCTOSITeIbHOH PadoThI
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o0y4Jarolmuxcsi: MPernoiaBaTeabCKUi CTOJ, CTYJN, CTOJBbl U CTYJbs AJI1 00ydaroIuxcs, JabopaTopHbIe
cToubl, Kadeapa, KilaccHas JOCKa.
ObopynoBanue: Pabouas crannus: RU Ergo Home 123 —1mr., MonuTtop Asus VB 172 TN (Core 2 Duo
E 4700/2 GB DD) -lmr. Dkpan- lmr. Mynbrumenuiineii npoekrop Benq MX 501 — 1 mr. ¢
MPOrpaMMHBIM ~ OOeclieueHUeM, BBIXOJOM B CeTh VIHTepHET U JOCTYIOM B  3IIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTensHyo cpeay COI'Y.
IIporpammuoe odecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema tectupoBanuss Sunrav WEB Class (beccpounoe I10); Ilporpammuoe obecrnieucHue ist
penaktupoBanus xummdeckux Qopmyn Isis Draw (becruiatHoe I10); KoncynbTanT —1uIIOC;
JIEMOHCTPAIIMOHHBIE U y4eOHO-HATJISAHBIC TOCOOMS (BHICOIIPE3CHTALIHS ).

JlaGopaTopHoe oOopyaoBanue: BriTsokHON mikad - 1 mr. pH-merp-mMummmBonbT™MeTp «pH-

150MUW»- 1 mr. Kamopumerp "Dxcmepr 001K" — 1 mT. Ileup mydensnas [IM-8 - 1 mT. Becn
ananutudeckue SHINKO HT 84CE - 1 wr. Hentpudyra CM-12- 1 wt. Kongykromerp «kcnept -002-
6H» -1 wr. llkad cymmneueiii SNOL - 1 mr. Memanka marautHas [13-6110 ¢ mogorpeBom - 1 mrT.
Becwr snextporasie MW-300 r-1 mT. Becsl maGopatopusie nperusnonnsie CAS-1 mT. Mukpockon
«buonam» -1 mt. BoasHas 6anst — 1 mr.
JlabopaTopun: KOMNbIOTEPHBIE KJIACCHI 1JIfl TEKYLIEro KOHTPOJISI M IPOMEKYTOUHOM aTTecTalluM,
a TaKKe CAMOCTOATEJIbHOI PadoThl 00y4arOIMXCH:
NPENOIaBaTeIbCKUIl  CTOJI; CTYyJ; CTOJNBI OOYyYaroIIuXcs; CTynbs; Kadeapa; KiaccHas JOcCKa.
OO0opynoBanue: KOMIIBIOTEPHI JJIs KOMIIBIOTEPHOIO Kjacca B KOMIUIEKTE C IPOrpaMHBIM
oOecrieyeHneM, BBIXOJIOM B ceThb MHTEpHET M JOCTYNOM B DJIEKTPOHHYIO OOpa3oBaTEIbHYIO Cpemy
COI'Y.— 12T, UCTOYHUKHU 6ecgepe6oﬁHoro nutanus, Ippon, kommyrarop mius kinacca D-Link DGS-
10240, untepaktuBHas qocka 78 1702070/15112/11344/2 — 1mur. npoektop BenQ MX503 — 1.
IMporpammuoe odecieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free (Co6oanoe I10); Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); TIporpammHuoe
obecrieueHne i peaaktupoBanus xumuueckux (opmyn Isis Draw (Beccpounoe I10); KoncymbranT
witoc; CucreMa Moucka TEKCTOBBIX 3anMCcTBOBaHUHN «AHTHILIIarnat.BY3»; IIporpamma nins 9BM «bank
BOIIPOCOB JUIsi KOHTpouisi 3HaHuit»; [apant; Cisco Webex; neMOHCTpaloHHbIe W y4eOHO-HArJISAHbIC
mocoOus (BUICOTPE3CHTAIIN).

bubanorexa, B TOM 4mcie YHTAJBHBINA 3ai: cToibl, cTyibs; [IK oOydarommxcs, ¢ mporpaMHbIM
oOecrieyeHneM, BBIXOJIOM B ceThb MHTEpPHET M JOCTYNOM B AIIEKTPOHHYIO OOpa3oBaTEIbHYIO Cpemy
Ccorvy.

IIporpammuoe obecnieuenune: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free (CrobOoanoe I10);

OBbC «Yuusepcurerckas oudmuoreka ONLINE» https://biblioclub.ru;

ObC «KoncynbranT crymeHTa» http://www.studentlibrary.ru crynendeckas snekrpoHHass OMOIHOTEKA
Mo MEAUIIMHCKOMY U CbapMaHeBTI/I‘—IeCKOMy 06pa3013aHmo, a TaK»Ke M0 €CTECTBCHHBIM U TOYHBIM HayKaM
B 1IEJIOM;

OBbC «lOpaiiT» - oOpa3zoBaTesbHas Cpela, BKIIOYAONIAs BEPTYaJbHbIM YUTANbHBIA 327 y4eOHUKOB U
y4eOHBIX MOCOOM OT aBTOPOB M3 BeAyIIMX ByXoB Poccuu 1mo BceM HampaBiIeHUSM M CHEIHMATbHOCTIM
www.biblio-online.ru.
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11. JInct oOHOBJICHUSI/aKTyaTU3aALIUH
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