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1. lean v 32724y TUCHUILIHHBI
Lenbto OCBOEHUS IUCHUIUIMHBI «XHMHA» SBISIETCS NPUOOpETeHHE 3HAHMA M HAaBBIKOB B
oOiacTi o0IIel 1 HEOPraHMYECKOW XUMHHM, MO3BOJISIONIME B JAlbHEHIIEM MPUMEHSATh UX MPH
OCBOCHMHU JPYI'MX TUCLMIUIMH O00pa30oBaTEIbHOIO LMKJIA U MOCIeAyrolel npodeccHoHalIbHON
JESATECIIBHOCTH.

B xone e€ mocTrkeHHs pemaroTes CIeAYIONIHNE 3a/1aui: COOOIUTh CTYACHTY CBEJICHUS O
HanOoJiee 3HAUMMBIX XUMHUECKUX 3HAHUAX, TPUOOPETEHHBIX YEIOBEUYECTBOM HAa COBPEMEHHOM
JTane ero pasBUTHA. JlaTh MpPEICTAaBICHHS O MHOrooOpa3suM XHUMHUUYECKUX BEIECTB, HX
CTPOEHUH, CBOICTBAX M 3aKOHOMEPHOCTSX. OOecrnednTs BO3MOKHOCTh YCBOEHUS CTyIEHTaMHU
KOMILJIEKCA XMMHUYECKHX 3HAHWN, HEOOXOAMMBIX Ui M3YyYCHHS CIIEHUANbHBIX TUCIMIUIMH, a
TaKXe JJIS1 UCIOJIb30BAHUS IPHOOPETEHHBIX XMMUYECKIX 3HAHUN B JajbHEUIIECH MPaKTHUIECKOM
JESATECIIBHOCTH.

2. MecTo THCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

JucuumimHa «XUMHSD» OTHOCUTCS K IIMKIY MaTeMaTHYECKMX U €CTECTBEHHOHAYYHBIX
JTUCLUIUTMH U BXOAUT B €ro 0a30BYIO 4acTh, YATAETCS B OJJHOM ceMecTpe Kypca. /g uzyueHus
JUCUMIUIMHBL ~ CTYIAEHT  JOJDKEeH  00JajaTh  3HAaHMAMU 1O HpeaAMeTy  «XHUMHs»,
ycranaBiauBaeMbiMu OI'OC s cpeaero (MOTHOT0) 00pa30BaHUSI.

JucuunimHa HanpasieHust noarotoBku 21.05.02 «lIpuxknanHas reosiorus» sBisieTcs
IpEIIECTBYIOLIEH TUISL U3Y4EHHUS MOCTIEAYIOLIUX JUCLUIINH: be3onacHocTh
AKHU3HEIEATEIIbHOCTH, OXPaHa OKPY’KaloIIel Cpeibl, FEOXUMHUS OKPYKaIOIIeH cpeibl, OMOIOTHsL.

3. TpeboBaHus K pe3yJabTaTaM OCBOEHMS JUCUMUIIJIMHBI
[Ipontecc  u3y4yeHHs  AWCUUIUIMHBI ~ HampaBieH Ha  (OPMHpPOBAHHE  CIEIYIOIIUX
o0mienpodecCHOHANBHBIX U TPOPECCHOHATBHBIX KOMITETEHIIHIA:

— CIIOCOOHOCTBIO OPraHM30BBIBATH CBOW TPYI, CAMOCTOSITEIHHO OLIEHMBATh PE3YJIbTAThI
CBOCH JMEATENIbHOCTH, BIAJIETh HABBIKAMH CAaMOCTOATENBHOM padoThl, B TOM 4YHUCIE B
chepe npoBenenust HaydHbIx uccinegopanuii (OI1K-5),

— TOTOBHOCTBIO UCIIOJIb30BaTh ~ TEOPETHMYECKHE  3HAHMS  INPU  BBINOJIHEHHUHU
IIPOU3BOJCTBEHHBIX, TEXHOJIOTMYECKUX M MHKECHEPHBIX HCCIIEJOBAHUM B COOTBETCTBUH
co cnienmaym3anent (ITK-1);

B pe3yJbTare 0cBOCHUSI AUCHUILINHBI 00y4aIOLIHIICS JOJIKEH:

3HATh:
-HpI/IHLII/IHI/IaJII:HBIe OCOGGHHOCTI/I MO,Z[GHI/IpOBaHI/IH MaTEMAaTU4YCCKUX, (1)I/I3I/I‘ICCKI/IX U XUMHYCCKUX

IMponecCoB, NPEAHASHAYCHHBIC NJId KOHKPETHBIX TEXHOJTOTMYCCKUX ITPOLECCOB.



YMmeTh:

-UCIIOJIb30BaTh  OCHOBHBIE 3aKOHbl JUCUUIUIMH  HWHXEHEPHO-MEXaHHYECKOIO  MOJIYJIS,-
HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCLMIUIMH, NpaBUJia IOCTPOEHUS
TEXHUYECKHUX CXEM U UYEPTEXKEH,

Baanern:

-OCHOBHBIMHU METOJIJaMU TEXHUKO-DKOHOMHYECKOIO aHaJIM3a, HABBIKAMHU COCTABJICHHS pabodmx
IIPOEKTOB B COCTABE TBOPUECKON KOMaH/IbI,

-y4acTByeT, CO 3HaHMEM Jella, B paboTax IO COBEPIICHCTBOBAHHUIO IPOU3BOJICTBEHHBIX
IIPOLIECCOB C UCIOJIB30BAHUEM 3KCIIEPUMEHTAIBHBIX JAHHBIX U PE3YJIbTATOB MOACIIUPOBAHNS,
-HaBBIKAMH JICTIOBOTO B3aUMOJICHCTBUS C CEPBUCHON CITY)KOOW U OIEHUBATh UX PEKOMEHIAINHU C
Y4ETOM JKCIIEPUMEHTAIBHON pabOThI TEXHOJIOTUYECKOTO OT/IeNa MPEATPUSATHUS

4. O0beM IMCHUILUIMHBI U BUAbI Y4eOHOI padoThI

Tadauuna 1
Bcero CemecTpsl
Bua yueOHoii padoThI yacos/ 3a4.e/. 1 2

0P0 300 0P0 300
KonrakTHasi pa6ora (Bcero) 34/1,5 | 10/0,3 34/1,5 10/0,3
B Tom uncie:
Jlexiumn 26/1 6/0,2 26/1 6/0,2
ITpakTHueckue 3aHsATUs
CeMuHapbl
JlaboparopHbie pabOTHI 8/0,5 4/0,1 8/0,5 4/0,1
CamocrosensHast padota | 415 | 9827 74/1,5 98/2,7
(Bcero)
B Tom uncie:
KonTponbHbIe paboTh
KypcoBas pabota (mpoekr)
PacuerHo-rpadudeckme paboThI
NTP
Pedepats 28/0,5 | 18/0,5 28/0,5 18/0,5
Jlokiaapl 8/0,2 8/0,2
ITpezenTannmn
u (unu) opyeue 8UObI
CamocmosimenvHol pabomol.:
IMonrotoBka k  1aGOpaTOPHBIM 28/0.5 36/1 28/0.5 36/1
3aHSATUSIM
ITogroroska k 3auery
IToaroroBka K 3K3aMeHy 18/0,5 36/1 18/0,5 36/1
BI/[[[ OTYETHOCTHU JK3aMCH 9K3aMCH JK3aMCH JK3aMCH
Oo6masn BCET'O 1 108 108 108 108
TPYA0EMKOCTh Jacax

BCEI'O B 3au.
TACHHUILTHHBI 3 3 3 3
eTMHHUIAX




5. Conepxxanue IUCHUNIHHBI
5.1. Pa3znennl AMCOUIIIMHLI U BUABI 3aHATHH

Taoauna 2
HauMeHoBanue Yacel JIeK[IM?HHbIX Yacel naﬁopaTuopme Beero 4acos
N‘.’ pa3[leJIa 3aHATHH 3aHATHH
n/u TUCHHUILINHEI 110 0®0 300 (01010] 300 00 300
ceMecTpam
1 11 | 11 1 11
Cemecrtp ceMecTp | ceMeCTp | ceMecTp | ceMecTp | ceMecTp | ceMecTp
[Tepuoanueckuit
| | 3aKoH Tabymua 2 1 4 - 6 1
J..MenneneeBa
Crpoenue aToma.
5 | DNeKTpOHHAs 4 1 8 - 12 1
CTPYKTYypa aToMa
XuUMH4yeckas CBA3b U
3 4 1 8 - 12 1
CTPOEHUE MOJIEKYI
4 Bona. PactBopsl 4 1 8 2 12 3
PactBopb!
5 4 2 8 2 12 4
ANEKTPOIUTOB
Bcero ( cemectp): 18 6 36 4 54 10




5.2. JIeKIMOHHBIE 3AHATHSA

Tabauuna 3
HaumenoBanmue
Ne
/ pasjiena Conepxanue pasjaena
n/n
AUCHMUILINHBI
I cemecTpe O®@O, II cemecTpe 30O
1 2 3
ITepuonnueckuii | [lepuoanueckuit 3akoH. POpMyYIUPOBKA IEPUOJIUYECKOIO 3aKOHA.
1 3aKOH [lepuoanueckuii 3aKOH U neproanyueckas cucreMa sneMenToB J[. M.
JA.N.MenneneeBa | MenneneeBa. CTpykTypa NepHOIUYECKON CUCTEMBI.
2
Crpoenue aroma. KBanToBbie uncia. AtoMHbie opouTanu. OCHOBHOE,
BO30yXKAeHHOE cocTtosiHue. Sapo aroma. U3ortomel. [IpaBuia
3anoinHeHuss AQO: NpUHLMI HauMeHbIleld 3Hepruu KieukoBckoro,
npasmwio ['yHpma, mnpunnun Ilaynu. DnekTpoHHBIE — (OPMYIIBL
Crpoenue aToma
DNeKTpoHHOEe cTpoeHue aroma. Kiaccmpukamusi BEmIeCTB MO HX
XUMHYECKON MPUPOJIE. Knaccudukanus HEOPraHUYECKUX
COCIMHEHUI: OKCH[bI, KHUCJIOTHI, OCHOBaHHs, CONH. XHUMHUYECKHE
CBOMCTBA HEOPraHUYECKUX BEILECTB
3
XuMunueckas
CBSI3b U CTPOCHHUE | XMUMHUYECKAS CBSI3b U CTPOCHUE MOJIEKYJ. BHUIBI XUMHUUECKOM CBSI3U
MOJIEKYJI
4
Bopa. Pacteopsl | Boga B mpupoae. XapakTepucTUKa pacTBOPOB
5

PacTtBOpHI
3JIEKTPOJIUTOB

PactBopbI 351eKkTponuToB. Teopus 3IEKTPOIUTUUECKON THUCCOLMAIUH.
Mexanu3m ruapatanuu MOHOB. CriaOble W CHIIbHBIE AJIEKTPOJIUTHI.
Koaddunment aktuBHocTH. Peakumm wnoHHOro oOMeHa. Kucnotsl,
OCHOBaHWUS, ANEKTPOJIUTUYECKON  JUCCOLIMAIUU.

COJIn B CBCTC

AmboTepHbIe ANEKTPOITUTHI




5.3.

JlaGopaTopHble 3aHATHS

Taoauna 4

Ne HauMenoBanue Conep:xkanue

n/n NMPAKTHYECKHUX pa3nena

1 3aHATHH
I cemectpe OPO, II cemecTpe 3P0

1 [Tepuoanueckuii IIlemounsle W  IIEIOYHO3EMEIbHBEIE  METalUIbl. [ allOTE€HEI.
3aKOH U Ta0JIuIa XaybKoreHsl. biaropoiubie rasbl
JA.N.MenneneeBa

2 Ctpoenue aToma DneKTpoHHOEe CcTpoeHne aromMa. (OCHOBHOE W BO30YKIICHHBIC

COCTOSIHMSL DJEKTpoHOB B arome. [lepmoanueckas cucrema
anemenToB J[.M. Menneneesa. [lepuonnueckunii 3aKoH.

3 Kiaccsr Oxcunpl. Ux xapaktep u cBoiicTBa. OCHOBHbIE U amdoTepHbIE
HECOPraHHICCKHX TUAPOKCUABI U UX cBOMCTBAa. KHCIOTHI: HOMEHKIIATypa, CBOICTBA.
coeanHeHHH Cou: TUIBI ¥ CBOHCTBA

4 Peaxnnu nonHoro oomena. KHCIIOTBEL, OCHOBAHHSA, COJNH B CBETE
PacTBopbI ANEKTPOIUTUYECKON Tucconnanuu. AMQpOTepHbIE AIEKTPOIUTHI
3IEKTPOJIUTOB

6. CamocrosiTeqibHas padoTa CTYJAEHTOB M0 JUCHHUILIUHE

Tembl 1i11 pedeparTos:

Hcnone3yrorcss  KOHCHEKTBI JIGKUMH W pEeKOMeHAayeMas jaureparypa. Ha

CaMOCTOATCIBHOC N3YUCHUC BBIHOCATCA CICAYIOIIUC TCMbI:

1.

ATOMHBIE U HWOHHBIE PATUYCHI, SIEKTPOOTPULIATENIHHOCTh, MOTEHIMAN (SHEPTHs)
MOHU3ALMH, CPOACTBO K 3JIEKTPOHY U NEPUOJIUYHOCTh UX U3MEHEHUS JUIS Pa3IuIHbIX
3JIEMEHTOB.

Kiaccel HEOpraHMYECKUX COEUHEHHH.

Homenkiatypa KOMIUIEKCHBIX COEIUHEHHIA.

OHrtanmemusi  0o0pa3oBaHMs. ODHTPONUHHBIA W DHTAJIBNUNHBIA  (DAKTOPBI TIPH
OTpeICJICHUU HAIIPABICHUSI XUMUYECKUX PEAKIUH.

CKopocTh XMMHUECKUX peakiuid. DakTopsl, BIUAIOLME HA CKOPOCTb.

[Tpou3BeneHnEe pacCTBOPUMOCTH. Y CJIOBUSI OCAXKIICHUS U PACTBOPEHHSI OCATKOB.

TeMBI IJI91 JOKJIA10B:

Tunel OKHCJIINTCIBbHO-BOCCTAHOBUTCIIBHBIX IMponeCCoOB: MCIKMOJICKYIIAPHEBIC,
BHYTPUMOJIEKYJIAPHBIE, JTUCIIPOIIOPLUOHUPOBAHHUE.

CriocoObI 3aIUThl METAIIOB OT KOppo3uu. 3akoHbl Dapases.

PacnipocTpaneHnre MeTalljIoB B IPUPOAE U MPOMBIIIICHHBIE CTIOCOOBI X MOTYYCHHS

IMonroroBka k nmabopatopHbiM paboram. JlaboparopHasi padoTa COCTOMT M3 JIBYX




yacTed — TEOPETUYECKOM W HJKCIEpUMEHTANbHOW. K »KCIEepUMEHTAIbHONW YacTU CTYIEHT
JIOMYCKAETCsl TTOCJIE OCBOCHUSI TEOPETUUYECKOI0 MaTepurasa, BhIIOJHEHUS JOMAIIHEro 3aJaHus
n COGGCGI[OB&HI/IH C MOpenoJaBaTcjicM B HWHAUBUAYAJIbBHOM TIOPAIKCE. I[JIH BBITIOJIHCHU A
JIOMalIHero 3aJaHus, Ha T[EepPBOM 3aHSATUH, CTYIEHTHl I[IOJIy4alOT HOMEp BapHaHTa,
MIPUCBOCHHBIM CTyIEHTYy Ha Bech ceMecTp. JloMariHee 3aJaHUE BBIMOJHAETCS B TETPAIH.
DKcrnepuMeHTalIbHAS 9acTh 0(hOpMIIsieTCs B 1a0OpaTOpHOM KypHaie. Mcrnonb3yercss KOHCTIEKT

JIEKIUH, pEeKOMEH1yeMasi JTUTeparypa.

Y4yeOHo-MeTOAMYeCKOEe 1 HH(OPMAIMOHHOE 00ecriedyeHne CAMOCTOSITeIbHOM PadoThl

1. Haynosa A.JI., Marnaes /1.3., Mynanosa C.111., AtaeBa A.A. «Kpatkuii Kypc JeKIUi M0
obmeld u HeopraHW4yecko xumum» Y.l. I CTYIEHTOB THEBHOW M 3a04HOU (opM
oOyuenus. I'posnsbiif, [THTY, 2019r. Mmeetcs Ha kadeape.

2. HaymoBa A.JI., Marmaes /1.3., I'aBpynT.B., Illamcamo X.III. YyeOnoe mnocoOwue:
«JlabopaTOpHBI MPaKTUKyM MO XUMHM» JUIsI CTYIEHTOB JHEBHOM M 3a04HON (opm

o6yuenust. I'posnsrit, [THTY, 2020r. Mmeetcs Ha kadenpe.

7. OueHoO4YHbIE CPeACTBA
Texkyummuii KOHTPOJIb

Tunosble 3a1aHus 115 J1a00PATPHBIX 3aHATHIA

Tema Ne 1. Ilepuoaguuecknii 3axoH u tadauua J.M.MenaesieeBa
1. Kakue siBleHUs TOKAa3bIBAIOT CIOKHOCTh CTPOEHHUS aTOMOB?
2. Kakue snemeHTapHble 4YaCTUIIBI BXOIAT B cocTaB siaep aromoB? Kakue u3 Hux
OTIPECIISIOT 3aps siApa U MPUPOAY dJIeMeHTa?
3. HazoBwuTe 37€MEHT, €clu ero 3JeKTPOHHAss 000J0YKa COCTOUT U3: a) 9 AJIEKTPOHOB,
0) 23 3J1eKTPOHOB.
Tema Ne 2. Ctpoenue atoma
1. [Jns aTroMa 3jeMeHTa ¢ OPsSIAKOBBIM HOMEPOM 20 COCTaBUTh:
3JICKTPOHHYIO M 3JIEKTPOHHO-TPadUIECKYIO (DOPMYJIBI;
2. CTpyKTypa BaleHTHOTO 3JIeKTPOHHOIO CII0os BhIpaxkaeTcs popmysoii 2s*2p!. Onpenenuts
MOPSIAKOBBIM HOMEP, HA3BAHHUE U 3JIEKTPOHHOE CEMEMCTBO 3TOTO AJIEMEHTA.
3. Kak u3MeHstoTcsl MeTaJuIMuecKre CBOMCTBA 3JIEMEHTOB B IJIaBHBIX MOJATPYIaxX ¢ POCTOM

3apsiaa sapa?



Tema Ne 3. Xumuveckasi CBSI3b H CTPOCHHE MOJIEKYJT

l. Kakoit tan cBs3u (HemosspHas, MOJAPHAS, KOBAJIEHTHAs, HMOHHAs) B MOJEKYJIaX
cnenyromux Bemects: Oz, HBr, CsBr, NaxS, CCls, H>O?

2. Hanmmmre rpaduueckyro (popmyiay Monekyisl okcuaa yraepoga (IV). Ckonsko 6— u
TT- CBsi3eH B 3TOM Mosiekyie?

3. Kako#i THI KOBAJIEHTHOM CBSA3M — MOJIAPHAS I HETIOJIAPHAS — B MOJIEKYJIaX CIIELYFOLINX
BemiectB: CO, HI, HyS, OF,, CH4? K aromMaM Kakux 3JIEMEHTOB CMEILAIOTCS OOIue
3JIEKTPOHHBIE NTAPhI B 3TUX MOJeKyaax?

Tema Ne 4. PacTBopbI

1. Yro Takoe BOAHBIE U HEBOAHBIE PACTBOPHI?

2. Omnpenenuts MaccoByto nomo (%) xnopuna menu (II) B pactBope, ecnu Ha 2 Mo conu
npuxoauTcs 15 moiieit BOAbI.

3. Kak gensrcs BeiecTBa no pacTBOPUMOCTU?

Tema Ne 5. I'maposus conei
1. Ompenenure cpemy pacTBOpoB (KuCias, HeWTpaiabHas, ocHoBHas) U pH (>7, = 7, <7)
cneayronux coneit: FeSO4, NaxSO3,NaSOs, FeSOs;. Hanumure BO3MOXKHBIE
YpaBHEHHSI PEaKIIUii THIPOIH3a COTICH.
2. CocraBbTe ypaBHEHMsI THAPOIINA3A, IPOUCXOIALIETO PU CMEMIUBAHUU pacTBOpoB KoS
n CrCl;. Kaxmas w3 B3ATBIX COJIEH THUAPOJIW3YETCS HEOOpaTHMO /0 KOHIA C
o0pa3oBaHHEM COOTBETCTBYIOIIUX COJIEH.

3. Hamnwmcatp peakiuio ruipoin3a CUJINKaTa HaTpUs U ONPEAEIUTh Cpeay pacTBopa.

Bomnpocsl k arTecranusam:

Bonpoce! k nepBoii py0eskHO aTTecTANMN:

1. Kakue KBaHTOBBIE 4YHCIIa XapaKTEPU3YIOT SHEPreTHUYECKOE COCTOSHUE D3JIEKTPOHA B
aToMe, M KaKoB UX (U3UYECKUN CMBICITT?

2. Kakue 3HaueHHsT MOTYT MPHHHMATh: a) TJAaBHOE KBAHTOBOE 4YHCIO; 0) OpOHTaIbHOE
KBaHTOBOE YHCJIO; B) MArHUTHOE KBAHTOBOE YHCIIO; /1) CHMHOBOE KBaHTOBOE unciio? Uto
OTIpEe/IeNISAIOT B aTOME KBAaHTOBBIE uncia?

3. Urto Ha3bIBaeTCs AJIEKTPOHHBIM 00JIaKOM, aTOMHOW opoOuTanbio? Kakywo ¢opmy mmeer

s-, p-, d- aToMHBIE OpOUTANTN?



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

Kakue anexTpoHbl Ha3bIBalOTCA S-, p-, d-, f- 3JIEKTpOHAMU U KAKOBBI JUIsl HUX 3HAYCHUS
OpOUTALHBIX KBAHTOBBIX YHCET?

Kakue 3HaueHuss MOXKET NMPUHUMATh MArHUTHOE KBAaHTOBOE YHUCIO MPU OPOUTATHHOM
kBaHTOBOM uucie: | = 2,3,4? CKoJIbKO SHEPTeTHUECKHUX sIY€EeK Ha TaHHBIX TOTYPOBHSIX?
CKOJBKO M Kakue MOJYPOBHH HMEIOTCS Ha TPEThEM HJHEPreTudyeckoM ypoBHe? Yem
OTJIMYAIOTCS SJIEKTPOHBI 3TUX OAYPOBHEH?

Chopmynupyiite npunnun [laymu u, pykKoBOACTBYSICh UM, PacCUUTANTE MaKCUMAIbHOE
YUCJIO JEKTPOHOB HA TPETHEM DHEPIETUUECKOM YPOBHE.

KakyM mnpuHOWIIAM MOAYUHSETCS PACHPENEICHUE HIIEKTPOHOB II0 JHEPreTUYECKUM
YPOBHSIM B MHOT'03JIEKTPOHHOM aroMme? B ueM ux cyImHoCTh?

PykoBoacTBysace mnpaBwioMm ['yHaa, pacrnpenenure M0 3JHEPrEeTUYECKHM —SYEHKaM
37IeKTPOHBI B CJIEIYIOIINX COCTOSHUAX: a) 3p°; 6) 3d°.

B kakoil moclienoBaTeNbHOCTH, COTJACHO TpaBWily KIIeUKOBCKOrO, MPOMCXOJUT
3alI0JIHEHUE  DJIEKTPOHAMHM  DHEPreTUYECKHUX YpOBHEH U TOLypOBHEH B
MHOT'O3JIEKTPOHHBIX aToMax?

Kakoit m3 momypoBHel 3amomnHsieTcs panee: a) 4s winu 3d? 6) Sp wim 4d? Otser
MOTHUBHUPYWUTE.

Kakoe MakcuManbHOE KOJTUYECTBO JIEKTPOHOB MOKET OBITh Y aTOMOB Ha TOCJIEIHEM U
MPEANOCIEAHEM SHEPTreTUYECKUX YPOBHSX?

Kakne u3 npuBeIEHHBIX KBAHTOBBIX MOJYPOBHEW SIBIISIOTCS JIOCTPOCHHBIMH, a KakKue
HeJIOCTPOEHHBIMH 1 mouemy: 2s', 1s%, 2p*, 3d®, 4f10, 3d'9, 6s!, 3d2, 5f14?

[laiite coBpemeHHOe ormpeaeneHue nepuoanueckoro 3akoHa J[.M. MengeneeBa u
OOBSICHUTE CTPYKTYPY NEPUOANIECKON CUCTEMBI.

CKOJIBKO 2JIEKTPOHOB HAaXOJUTCS HAa BHEIIHEM JSHEPreTHYECKOM YpPOBHE AaTOMOB
3JIEMEHTOB, CTOAIIMX B Hayajle M B KOHUE Kaxaoro nepuona? Ha kakux momypOBHSIX
HAXOJATCS 3TU 3JEKTPOHBI?

Jaiite ompeneclieHHE NOHATUH: «TIEPUON», «TPYIIA», IOArPYIIA» € TOYKU 3PECHHUS
CTPOEHHUSI aTOMaA.

Uto 03HayaeT Il JAHHOIO aTOMa HOMEP MEPUO0Ia, HOMEP TPyHIIbI?

Uem 00yCIIOBICHO HATWUYHME MOATPYII B mepuoandeckoit cucteme? CKOJIBKO M KaKUX
AJIEKTPOHOB HaXOJUTCS HAa BHEIIHEM YHEPreTUYECKOM YPOBHE 3JIEMEHTOB: a) yriepoja u
tutana (IV); 6) mapranna u xmnopa (VII)?

[ToueMy niepBbIi MEPHUOJT COCTOUT JUIIb U3 ABYX SJIEMEHTOB?

Ha xakue sneKkTpoHHbIE ceMelcTBa JENSTCS 3JIEMEHTHI 10 3aM0JIHEHUIO SHEPIeTHUYECKUX

noaypoBHei? KakuM 371€eMEHTOM HAaUYMHAIOTCS, U KAKUM 3aKaHYUBAIOTCS IEPUOIbI?



21.

22.

23.

24.

CocTaBbTe 31eKTPOHHO-CTPYKTYpHBIE (DOPMYJIbI ATOMOB YETBEPTOTO MEPUO.A: KAIbIIHS,
CKaHJIMS, XpOMa, jKelle3a, MBIIbAKA, aproHa. K KakoMy ceMeHCTBY J]IEMEHTOB OHH
OTHOCSTCS?

Ha3oBHTe 37eMEHTHI, Y KOTOPBIX BaJeHTHBIE JIEKTPOHBI ONMHCHIBAIOTCA (OPMYIAMU:
a) 4s%, 4p*; 6) 5s'; B) 3d°, 4s'. B kakom nepuose, rpymime,

Kaxoii 13 371eMEeHTOB SIBISETCS CAMBIM CHJIBHBIM BOCCTaHOBUTEIEM?

CaMBbIM CHJIBHBIM OKUCIIUTEIEM?

OOBbscHHUTE, TOYEMY pa3IMuMe B CBOMCTBAaX XpoMma M CEpbl, XJOpa U MapraHia BEJIHKO

JJISI HU3KUX CTEIIEHEH OKHMCIICHHUS W He3HAUNUTEIHLHO JIA BBICIIHX ?

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Yrto Ha3pBaeTca okcuaoM? Ha kakue THIIBI JeIITCSI OKCUIBI?

Hanumure xumuyeckue ¢opmynsl okcuioB siaemeHToB Il mepuoma mepuomuueckoin
CUCTEMBI, YIUTHIBAsE MAKCUMAaJIbHYIO BAJIECHTHOCTh JIeMEeHTOB. Ha3oBHUTE OKCUIBI.

Kakue w3 yKka3aHHBIX HIKE OKCHIOB SIBJISIOTCS OCHOBHBIMH, KHCIOTHBIMH U
amporepusivu? a) CrOs, LipO, ZnO, Mny07, P20Os, FeO, BeO; 6) CrO, Cr203, SiOg,
BaO, PbO, B203, N2Os. CoctaBbte rpadudeckue GopmMysbl OTMEUEHHBIX OKCHIOB.
Hanummre ¢opmyssl OKCHIOB, KOTOpbIEe MOTYT OBITh MOJYY€HBI MPU  Pa3IOKEHUU
cepHOi, (ocdopHOl, KpemHUeBoW Kucnot; ruapokcunon: wmeau (II) u xenesza (III);
KapOoHara KanbLus, pocdara Maruusl.

C xakuMHM U3 NEePEUrCICHHBIX HUKE OKCHI0B MOXKET B3aUMOJCHCTBOBATh: ) TUAPOKCU]]
HaTpus; 0) okcua kanbiusa. P2Os, BeO, K20, Al,O3, CO,, ZnO? Hanumurte ypaBHEHUS
peakIui U Ha30BUTE IIPOIYKTHI PEAKIUN.

C xakuMH W3 TEPEUYUCICHHBIX HUXKE OKCHJIOB MOXKET B3aWMOJCHCTBOBAThH: a) CepHas
kuciota; 0) dochopusii anruapun. BeO, CrOz;, MgO, ADOs3, N>Os. Hamwmmmwre
ypaBHEHUS PEaKIMA U HA30BUTE MPOIYKThI PEAKIUA.

Kakue coemuHeHUs HA3BIBAIOTCS THAPOKCUIAAMH, W HAa KaKW€ THUIBI OHU JENATCS?
[IpuBenure npuMepsl.

Kakue coenunenus Ha3piBatoTcs kucinoramu? Ha xakue rpynmbl JeisTcst KUCIOTHL: a) 1Mo
cocTary; 0) mo ocHoBHOCTH. [IpuBeuTe mpuMepHI.

CocraBbTe (POpPMYINIBI KHCIOT, COOTBETCTBYIOIIMM KHCIOTHBIM okcumgam: SOs, SiOg,
As20s, P20s, C1O7, CrO3, As>O3, CO,. Ha3oBuTe 3TH KUCIIOTHI, YKaKUTE UX OCHOBHOCTH
U cocTaBbTe Tpadudeckue GOpMyITbl STUX KUCTIOT.

Hamumure ¢opMynbl cleayronmmx KHCIOT: a) KpPeMHUEBOW; ©O) a30THOH; B)

opTrodocopHO; T) OPTOMBIIIBIKOBOM; Jd) XpOMOBOW; ) CEPOBOJOPOIHON; 3)



OpOMOBOJOPOMHOM; M) XJOPHOW. VYKaXUTE BO3MOXHBIC KHCJIOTHBIE OCTAaTKH
COOTBETCTBYIOIUX KUCIIOT.

35. HazoBure anuons! kuciot: a) HCOs™, HoPOs', PO4*, POs*; 6) SO4>, HSO4, SO3*, CI;
B) S, HS", HSO5", HPO4*; ) HSiO3", COs%, Br, CrO+*; 1) NOs", NO>, HAsO4>, AsOs*
; %) Br, CH;COO", AlOs*, ZnO,*.

36. C KakMMU U3 TIEPEUMCIIEHHBIX HUXE BEIIECTB MOXET B3aMMOJIeHCTBOBaThH (pocdopHast
kucnora: AsyOs, BaCl,, HoSO4, NaOH, H»,O? Hammmute ypaBHeHHs] peakuuid U
HA30BUTE MPOAYKThI pEaKILIUH.

37. Yto Ha3bIBAE€TCS OCHOBAHUEM U YTO Takoe menoub? [IpuBeaute mpumMepsl.

38. HazoBute caenyromue ocHoBanus: Ca(OH),, CsOH, Cr(OH)s;, Pb(OH)s4; 6) AIL(OH)s,
TIOH, Sn(OH)s, Mn(OH); B) CuOH, Fe(OH),, Fe(OH);, Mn(OH)s. Ykaxure ux

KHUCJIOTHOCTh U BO3MOXKHbIE OCHOBHBbIE OcTaTku. CocTaBbTe rpaduueckue (HopMyIibl
OTMEYEHHBIX OCHOBAHMM.

39. Hanmmmre GOpMyIbl OCHOBAHHM, KOTOPBIM COOTBETCTBYIOT KaTuoHbl: a) MgOH', K',
Fe(OH)**, Cr**; 6) FeOH?*, Cu?*, BaOH"; B) Sn(OH),**, SnOH", Li", CuOH"; r) Pb*",
Al(OH).", Au*; n) Fe(OH)*, Ba*", Pd(OH);*, AIOH*".

40. Kakumu cmocobaMu MOXKHO TIOJYYHUTh PAacTBOPHMOE B Bojie ocHoBaHue? I[lpuBemute
YpaBHEHHUS PEAKIUU.

Oopasey 6unema k 1-pybescnoii ammecmayuu

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIN HE®TAHONW TEXHUYECKHUH YHUBEPCUTET

BWJIET Ne 1 1- pybescnaa ammecmavyusn
JucruniamHa Xumus
WHucTutyT 41510 I'pynmna CEMECTP 1
1. Jns aroMa saeMeHTa ¢ MOpsiAKOBBIM HOMEpOoM 20 yKa3aTh:
— mnonoxenue B llepuoanueckoil cucteme 2JIeMEHTOB (Tepuox, TpyIIa,

MOArpyMIa);
— COCTaBUThH DJICKTPOHHYIO M AIEKTPOHHO-TpaprIecKyto GopMyIbl;
—  ONpEeNeTuTh CBOMCTBO (METAILI, HEMETAIL);
2. C xakuMU U3 TEPEYUCICHHBIX BEIECTB MOXET pearupoBaTh OKCHJ KaJbLM: OKCUA Oapwus,
Boa, GocdopHas kucnora, okcun xyuopa (VII), rumpokcuy kamus, HUTpAT UHKA. 3alUIIATE

YpaBHEHHUS BO3MOXKHBIX PEaKIUi U HAMUIIUTE MPOITYKThI PEaKIUil.

3. 3anummuTe ypaBHEHHs peakiuii B3aumojaeictBusi amporepHoro Zn(OH), ¢ pactBopamu: a)

TUAPOKCHIA HATPUSL; 0) COJSTHON KUCIIOTHI.

YTBEPX/IAIO:
« » 20 1. 3aB.kad. «OX»




10.

11.

Bonpocsl Ko BTOpoii py0ekHOi aTTecTalnu:

3anumuTe ypaBHEHHMsS peakUuil B MOJIEKYJISIPHOM U HMOHHO-MOJIEKYJISPHOM BHJE,
NPOTEKAIOIIMX B BOJHBIX pacTBOpax Mexay cienyroummu semecrsamu: a) HCl u NaOH
0) NaxS u Pb(NOs3),8) NaClO u HNO:s.

CoctaBbTe MOJIEKYJISIPHBIC YPAaBHEHMs PEaKLUH, KOTOPBIM COOTBETCTBYIOT CIEIYIOILIUE
MOHHO-MOJICKYJISIPHBIE YPaBHEHHUS:

a) SOs% + 2H" = SO, + H,O
6) ZnOH" + H" = Zn*" + H,O

Onpenenure cpeay pacTBOpoB (Kucias, HeWTpanbpHas, ocHoBHas) u pH (>7, = 7, <7)
canenytomux cojueit: FeSO4, NaxSO3,NaS04, FeSO;. Hanumure Bo3MoxkHbIE ypaBHEHUS
peakLui THIPOJIN3a COIEH.

CocTaBbTe ypaBHEHHUS THAPOIU3A, MPOUCXOAIIETO MPU CMEIIMBAaHUU pacTBOpoB KoS u
CrCls. Kaxxnast u3 B3ATBIX COJICH THAPOIU3YETCS HEOOpaTHUMO 10 KOHITAa ¢ 00pa3oBaHUEM
COOTBETCTBYIOLLUX COJIEH.

MOFyT JIN MMpOUCXOAUTH OKHCJINTCIBbHO-BOCCTAHOBUTCIIHLHBIC pcaknuuun MCKOY
cnenyromumu BemectBamu: HoS n HI, HoS 1 HoSO3, HaSO3 1 HCIO4?

VYpaBHSTE peakiuio METOA0M IJIEKTPOHHOTO OajaHca:

P + HIO; + H,O — H3PO4 + HI

3anummre BO3MOXKHBIE YPaBHEHUS PeaklMid B3aMMOICHCTBHS METaLIOB: a) Zn, 6) Cu B)
Na, ¢ pactBopamu cienyromux Bemects H,O, NaOH, H2SOs pass, H2SO4 xoun, HCI,
HNO:s, FeSOa.

3anumuTe ypaBHEHHMsS peakUuil B MOJIEKYJISIPHOM U HMOHHO-MOJIEKYJISIPHOM BHJE,
IPOTEKAIOIIMX B BOJHBIX pacTBOpax Mexay cienyroummu semecrsamu: a) HCl u NaOH
0) NaxS u Pb(NOs3),8) NaClO u HNO:s.

CocTaBbTe MOJIEKYJISIPHBIE YPaBHEHMs pEaKLUi, KOTOPbIM COOTBETCTBYIOT CIIEAYIOLINE
MOHHO-MOJICKYJISIPHbIE YPaBHEHHUS:

a) SO3* +2H" = SO, + H,0
6) ZnOH' + H' = Zn*" + H,0

Onpenenure cpeay pacTBOpoB (Kucias, HeWTpanbpHas, ocHoBHas) u pH (>7, = 7, <7)
cinenytomux cojueit: FeSO4, NaxS0O3,NaS04, FeSO;. Hanumure Bo3MoxkHbIE ypaBHEHUS
peakLui THIPOJIN3a COIEH.

CocTaBbTe ypaBHEHHUS THAPOIU3A, MPOUCXOAIIETO MPU CMEIMBAaHUU pacTBOpoB KoS u



CrCls. Kaxknast u3 B3SITBIX COJICH THAPOIM3YETCS HEOOpaTUMO 710 KOHIA ¢ 00pa3oBaHUEM
COOTBETCTBYIOLLUX COJIEH.

12. Moryr 71U NPOUCXOIUTH  OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIC PEAKIHHA  MEXKITY
cnenyromumu BemectBamu: HoS n HI, HoS 1 HoSO3, HoSO3 1 HCIO4?

13. YpaBHslTe peakinio METOIOM JICKTPOHHOTO OanaHca:

P + HIO3 + H2O — H3PO4 + HI

14. 3anummTe BO3MOXKHBIE YPaBHEHUS peakilfii B3aUMOICHCTBUS MeTaJUIOB: a) Zn, 0) Cu B)
Na, ¢ pactBopamu cienyromux Bemects H>O, NaOH, H2SOs pass, H2SO4 xomn, HCL,
HNO3, FeSOa.

Oopaszey dunema na 2-10 pyoexcryro ammecmayuio

T'PO3HEHCKUMU FOCYAPCTBEHHBIH HE®TAHOH TEXHUYECKUH YHUBEPCUTET

BUJIET Ne 1 k 2-oii py0e:kHOil aTTecTalnu

JlucuuniuHa XumMus

Nuctutyt HUHI I'pynma CEMECTp 1

1. VYkaxwure, kakue u3 cienyromux BemectB Cly, KoCrO4, HCIO, KMnOs, MnSOy4, B
pacTBopax MpOSBISIOT a) TOJBKO OKHCIUTEIBHBIE CBOMCTBAa 0) OKHCIHTEIHHO-
BOCCTaHOBUTEIBHYIO JBOMUCTBEHHOCTh. OOOCHYHTE OTBET.

2. Moryr 1M TpPOUCXOIUTHh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUA MEKITY
cnenyromumu BemectBamu: HoS n HI, HoS 1t HoSO3, HoSO3; m HCIO4?

YTBEPXAIO:
« » 20 1. 3aB.kad. «OX»

Bonpocsl Kk 3k3amMeHy

1. Yro Takoe pacTBOpHI?
Yro Takoe cmecu?
Uto Takoe BOJHBIC Y HEBOJHBIE PACTBOPHI?
Kaxkue nporieccrl MpoTeKaroT MpU PaCTBOPEHUH BEILIECTB B JKUJIKUX PACTBOPUTEIISIX?

Urto Ttakoe ruapatsl (conapBathl)? ['uaparamus (coapBaranus)?

Uto Takoe HachlleHHbIE pacTBOpbI? HeHackIeHHbIE PaCTBOPHI?

2
3
4
5
6. Kaxkue Beniecta Ha3bIBalOTCs Kpucrauoruaparamu? Ilpusenure npumepsl.
7
8. Uto moka3biBaeT KOA()PHUIIUEHT paCTBOPUMOCTH?

9

. Kak nensitcst BemecTBa 1o pacTBOPUMOCTH?



10. Yro Takoe pa3daBieHHBIH pacTBOp? KOHIIEHTpUPOBAHHBINA pacTBOP?
11. Yrto Ha3bIBaeTCS MAaCCOBOM J10JIEM paCTBOPEHHOTO BElIECTBA?
12. Kakue pacTBOpbHl HAa3bIBAIOTCS PacTBOpPaMHU 3NIEKTpoUTOB? UYTO sBisieTcd NPUUMHON
JUCCOLMAIINN AJIEKTPOInTa?
13.YT0 Ha3bIBAECTCS CTEMEHBIO AJICKTPOJIUTHUECKON TUCCOMaun?
14. BenenueMm, Kakux MOHOB MOKHO YMEHBIIUThH CTENEHb AMCCOLMUALMM ITOIO 3JIEKTPOIUTA?
Kak n3mMeHuTcs cTenenp AUCCOLMAIUY NP pa30aBIeHUN PacTBOpa BOAOK?
15. Hanummure ypaBHEHME NHUCCOLMALMHA BOJbI MU KOHCTAHTY AMCCONManvu. UTo Ha3bIBaeTcA
MOHHBIM NTPOM3BeieHneM Boabl? Uemy oHo paBHO mpu 25°C?
16. KakoB mopsI0K BEIMUYMHBI KOHLEHTPALIUK MOHOB BOAOPOJA B KUCJIOW Cpele, IIEI0YHOH,
HelTpaneHoi? UTO Takoe BOJOpOAHBINA Noka3arenb (pH) u KakoBbI €ero 3HaYEeHUsI B pa3IMYHBIX
cpenax?
17. Kakue BemniecTBa Ha3bIBalOTCS HHAUMKATOpamMHu? KakoBbl NPUYMHBI MU3MEHEHUS] OKPacCKH
MHAMKATOPOB Ipu usMeHeHun pH pactBopoB?
18. UYro HazpiBaercsi mpousBeneHueMm pactBopumoctu (IIP)? Kak o0bsicHUTH 0Opa3zoBaHHe
0caJika, PYKOBOJCTBYSCh NPOU3BEACHUEM pacTBOpUMOCTH? KakoBBI yCIOBHSI pacTBOPEHUS
ocanka?
19. Hannmure Beipaskenue 1P aiis cnenyromux MaaopacTBOPUMBIX BELIECTB!

a) Pblb, AgrCrO4

0) BasO4, Caz(PO4)3

B) Mg(OH)2, As2S3
20. Kak MeHSIOTCSl KMCIIOTHBIE CBOWMCTBA B PANY:

a) H2SO3, H2SO4
6) HNO2, HNOs3

B) HCIO, HCIO,, HCO3, HC1O4? OtBeT MOTUBHpYHTE.
21. KakoB xapakTep IUCCOLMALNN CIETYIOINX THIPOKCHUIOB:
a) NaOH, Al(OH)s;, CuOH. ? OTBEeT MOTUBUPYHTE.
22. Hamumure ypaBHEHUSA AIIEKTPOIUTHUECKON UCCOINAIINU [ (14%7011170'¢
JIEKTPOJINTOB, YUUTHIBAs CTYIIEHYATYIO AUCCOLUALIUIO:
a) Al(OH)3, H3PO4, Fe2(SO4)3
r) Fe(OH)3, (NH4)2S04, Ca(H2PO4)2, Ha2S
1) CuOHNO3, CaHPO4, AICl3, H2SOs
e) Mg(OH),, Fe(OH)2Cl, Zn(NOs3)2, NaHS103



23. CocTaBbT€ MOJICKYJSIPHBIE W HOHHBIC YPABHEHHS pEaKIMi, MPOTEKAIOIIUX MEXKITY
BEILECTBAMM:

a) MgCOs u HCI; 6) Zn(OH), u NaOH; B) Pb(CH3COO), u HNO3;

r) NaHCO3 u NaOH; n) MgOHCl u HCI; e) Fe(OH); u H2SO4.
24. B xakoM HarpaBJICHUHU U TTOYEeMY OYIyT MPOUCXOIUTh CIACAYIOIMINE PEAKIINH:

a) NH4OH + HNO3; = NHsNOs + H,0

0) HCN + KOH ?KCN + H,0

B) CaSO4 + BaCl, Z»CaCl, + BaSO4

Hanummure noHHbIE ypaBHEHHS PEaKIIU.

25. CocraBbT€ MOJIEKYJSIPHBIE YPABHEHMsI DPEAKIMIl, KOTOPBIE BBIPAXKAIOTCA CIEAYIOIIUMU

HOHHBIMU YPAaBHCHUAMMU:

a) HCO3 + OH = COs* + H,0; Pb** + 2I = Pbl

6) NOy + H' =HNO»; CaCO; +2H" = Ca*" + CO; + H,0
26. Uro mHa3pIBacTCA CTCIECHBIO OKucIcHUA? Kakue OKHCIHUTCILHBEIC 4YHClIa HMCIOT B
coenuHeHUAX cienyroniue eMeHTsl: xjaop B NaClOs; azor B NH4Cl 1 NH4NOs3; kpemuuii B
K4Si104?
27. YeM OTIMYAIOTCS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIMU OT JIPYTUX XUMHUUYECKHX
peakiuii?
28. Kakue u3 npuBeAEHHBIX HUKE PEAKIIMH OTHOCATCS K OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIM?
VKaxXnuTe B HUX OKHUCIIUTEIb H BOCCTAHOBHUTEIIb.
2NaBr + 2H2SO4 = Bz + SO2 + NaxSO4 + 2H,0
CaO + H>O = Ca(OH)>
Mn(OH), + 2HCI = MnCl> + 2H,0
MnO: + 4HCI = MnCl; + Cl; + 2H,0
NaxCOs + Ba(NO3), = BaCO3 + 2NaNOs
29. OxucnauTeNbHbIE WM BOCCTAHOBUTEIIbHBIE CBOWCTBA MPOSIBIISIIOT CIEAYIOIINE YacTUIlbL: Fa,
Sn?*, Br, Sn, $*, Au*", NH3, NO>, BiO3", Cr,07>?
30. B xakux rpynnax nepuoauyeckoil cucremol [[.M. MenaeneeBa pacnonoKeHbl 3JIEMEHTHI C
SPKO BBIPAKECHHBIMH BOCCTAHOBUTEIHHBIMH CBOWCTBAMH, a B KAaKHUX C SPKO BBIPAKCHHBIMHU
OKHUCJIUTCILHBIMU?
31. OxucieHne wiy BOCCTAHOBJIEHHUE TPOUCXOIUT NP IEPEX0ax:
a) NH; — NO, B) K2CrO7 — Cr2(SO04)3
6) MnSO4 — HMnO4 r) HNO; — NO



32. Mertoaom 371eKTpoHHOTO OanaHca moadepuTe Kod(PGUIMEHTHI B CICIYIONINX OKUCIUTEIHHO-
BOCCTAHOBUTCIIbHBIX PCAKIIUAX:
Nal+NalO3;+H>SO4= [,+Na>SO4+H>0
MnO,+NaBiO3+HNO3; = HMnO4+Bi(NO3)3+NaNO3+H,0
MnO,+02+KOH = KoMnO4+H>0
FeSO4+KMnO4+H2S04 = Fez(S04)3+MnSO4+K2SO4+H20
Oo0pa3en 3K3aMeHALMOHHOT0 OnJIeTa

T'PO3HEHCKUU FOCYAPCTBEHHBIH HE®TAHOH TEXHUYECKUH YHUBEPCUTET

BUWIET Ne 1
JlmcuuninuHa XumMus
Nuctutyt HUHI I'pynma ceMecTp 1

1. HasoBute crienyromue COEAWHEHHWS, HANUIIUTE YPAaBHEHUS AWCCOLMAIINH, HPUBEANTE
rpaduueckue Gpopmyinsl 3tux coequHenuit Ni(NOs)2, Mg(OH)2, RbOH, KHCO:s.

2. Hamumwure ypaBHEHUS BO3MOXHBIX peakLUii B MOHHO-MOJIEKYJISIPHOM BUJE:

RbOH + Ni(OH), — KOH + Pb(NO3); —
CsOH +H2S0; — NaOH + N>Os5 —
3. MeTo0M 3JIEKTPOHHOTO OajlaHCca COCTAaBbTE YPABHEHUSI OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
pEaKLIHiA:
Nal+NalO3;+H>SO4= [,+Na>SO4+H,0
MnO>+NaBiO3;+HNO3; = HMnO4+Bi(NO3)3;+NaNO3;+H20
YTBEPXIAIO:
« » 20 T 3aB.xad. «OX»




8. VYueOHo-MeToaM4eckoe M HHGOPMALIMOHHOE O0ecTiedyeHHue TN CIUTIITHHbI

a) OCHOBHasl JIUTepaTypa:

1.
2.

I'muuka H.JL. O6mas xumus. Y4ueOnuk s 6akanaBpos. - M.: FOpaiit. 2017. - 898 c.
Ia6punsa O.C., Octpoymo WN.I'. Xumus 3-e uzmanue. M.; M3natenbckuii mEHTP
«Axagemus». 2016. - 304c.

TpetrbsikoBa F0.Jl. Heoprannueckass xumusi B 3-x Tomax. M.: M3narenbCckuil LEeHTP
«Axanemus». 2018. - 240c.

lony6e A.M., FO.A. Jlebenes, I'.H. ®aneeB. Xumus. YueOHuk nis 6akanaBpos. M.:
HOpaiit. 2016. — 527c.

®ponor B.U. Tlpaktukym mo oOmieii u Heopranuwveckoil xummuu. [locobme st
CTYIeHTOB BYy30B. — M.: [Ipoda, 2017. — 304 c.

I'muuka H.JI. 3ajaun u ynpaskHeHHs 110 o01meil xumun. Y4eGHoe nocoOue At By30B.
- M.: Uurerpan-IIpecc, 2018. - 240 c.

AxmeroB H.C. Heoprannyeckas xumusi. YueOHoe mocodue st By30B. - M.: Beicmmast

mkona, 2019. - 743 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

10.

11.

12.

13.

I'muuka H. JI. O6mas xumus. — M.: UaTerpan-Ilpecc, 2016. — 728 c.

Kapanerpsiaiy M.X., JIpakun C.M. OOmas u Heopranuueckas Xumus. — M.: Xumus,
2000. - 592 c.

Jumua  P.A., Monouko B.A., Amnzapeesa JLJI. Xumuueckue CBOICTBa
HeopraHuyeckux Bemects. — M.: Xumus, 2019. — 479 c.

Ceunnona JI.JI. Xumudeckue Metoipl aHanu3a. Unentudukamnus Bemniectsa. Yacts 1:
Vuebnoe mocoodue. - Tomck: TITY, 2018. - 74 c.

Munun M.I'., Crace H.®., KopmyHoB A.B. JluarHoctuueckue marepuanbl s
KOHTpOJIs 3HaHui 1o xumuu. - Tomck: TIIY, 2016. — 175 c.

BacwibeB, Bnaguvmup IlaBnoBud. Ananutudeckas xumusi: yueOHUK: B 2 kH. /B. I

BacwibeB. — 5-e uzn., crep. — M.: [Ipoda, 2017.

B) IporpamMMHoe odecriedenne u Internet-pecypcesbi:

www.gsoLrw/library;

http://webbook.nist.gov/chemistry/:

http://cea.grc.nasa.gov/;

http://www.chem.msu.su/rus/tsiv/;

http://www.webelements.com/



http://webbook.nist.gov/chemistry/
http://cea.grc.nasa.gov/
http://www.chem.msu.su/rus/tsiv/
http://www.webelements.com/

9. MaTepuajibHO-TEXHHYECKOe o0ecnevyeHne JUCHMIIMHBI

B yueOHOM mpomecce S OCBOCHHMSA JAWCIMIUIMHBI HCIOJB3YIOTCS — CIEAYIOIINE
TEXHUYECKHE CPECTBA:

-XUMHUYECKas JIabopaTopusi, XAMHUUECKUE PEaKTHBBI;

-KOMIIBIOTEPHOE U MYJIbTUMEINIHOEe 00OpynoBaHHME (Ha JIEKIMAX, U CAMOKOHTPOJIS
3HAHWH CTYAEHTOB, s OOECICUYEHHS CTYJCHTOB METOJMYECKHMMU PEKOMEHIAUUSIMH B
AIIEKTPOHHOH (opme);

-npubopsl U 000pyIOBaHME Y4eOHOrO Ha3HA4YeHHs (IIPU BBIIOJHEHUH JIAOOPAaTOPHBIX
pabor);

IIporpammon JACHUTUINHEL HpEeTyCMOTPEHO HCIIOJIL30BaHUE COBPEMEHHEBIX
MIPOTrPaMMHBIX KOMIUIEKCOB M TEXHOJIOTHH 111 00paboTku pe3ynbratoB HUPC
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