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1. lleam u 3aaa494 AUCHMIIJIMHBI

Lenbt0 OCBOCHUS AUCHUILTUHBI «XUMHUS» SBISETCA MpUoOpeTeHre 3HaHUH U HAaBBIKOB B
oOiacTi o0ImIell M HEOPraHMYECKOW XMUMHH, MO3BOJISIOIIME B JATbHEHIIEM MPUMEHSATh UX TPU
OCBOCHMHU JIPYI'MX JUCLHUIUIMH 00pa3oBaTeNbHOIO LUKJIA U MOcenyromel npoheccuoHalIbHON
NESITEbHOCTH.

B xone e€ mocTrkeHus pemaroTcs CIeAyIOIIne 3aJaun: COOOUTh CTYICHTY CBEACHUS O
HanOoJiee 3HAYMMBIX XMMHYECKHX 3HAHUAX MPUOOPETEHHBIX YEJIOBEYECTBOM HA COBPEMEHHOM
JTane ero pasBuUTHA. JlaTe MpeaCTaBICHHS O MHOIOOOpasHMM XUMHUYECKUX BELIECTB, HX
cUCTeMaTHKe, CTPOEHUH, cBoilcTBax. ObecrneyuTh BO3MOXKHOCTb YCBOEHHMs CTyIEHTaMHU
KOMIUIEKCAa XUMHYECKMX 3HAHUI, HEOOXOOUMBIX JUISl M3Y4YEHMsI CHELUAIbHBIX IAUCLMILUINH, a
TaKXe /ISl UCIIOJIb30BAHMUS MPHOOPETEHHBIX XUMUYECKUX 3HAHUH B NaJbHEHIICH MPaKTHYECKOM
NEeSITeIbHOCTH.

2. MecTO AUCHHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumnuHa «XUMHS» OTHOCUTCS K LMKIY MaTEMaTHMYECKUX U €CTECTBEHHOHAYUYHBIX
JUCLIUIUIMH U BXOJIUT B ero 0a30BYyIO 4acTh, yutaercs B 1 u 4 cemectpax Kypca. [ig uzydenus
JUCUMIUIMHBL  CTYIAGHT  JOJDKeH  00jajaTh  3HaHMAMHU 1O OpeaMery  «XHUMHUs»,
ycranaBnuBaeMbiMu OI'OC ju1st cpenHero (1oaHOro) oopa3oBaHusl.

Huctmmumaa OIl nanpaBnenuss moarotoBku OakamaBpoB 05.03.06 «Oxonorus u
MPUPOIONOIB30BaHUE)» SABIISETCS MPEAIECTBYIOLIEH I U3yUEHUs NOCAEAYIOUUX TUCIUIUINH!
be3onacHOCTb KU3HEIEATENIBHOCTH, OXpaHa OKPYKAIOWIEH Cpelbl, T€OXUMHS OKpYKaroLEen
Cpenbl, OMOJIOTHSI.

3. TpeGoBanus K pe3yJbTaTaM 0CBOEHHUS THCHMIIJIMHBI

[Ipouecc  u3yueHuss  JUCHMIUIMHBI  HampaBieH Ha  (QOpPMHUpPOBAHHME  CIEAYIOLIUX

oOmenpodeccHoHaNbHBIX KOMITETEHIIUH:

— CHoco0eH yd4acTBOBaTb B MPOCKTUPOBAHUM TEXHUYECKUX OOBEKTOB, CHCTEM U
TE€XHOJOTMYECKHUX MPOLIECCOB C YYETOM SIKOHOMUYECKUX, IKOJIOTUYECKUX, COLIMATIBHBIX U
npyrux orpanndenunii (OITK-2).

B pesyabTare 0cBOCHUSI TUCHHUILUINHBI 00yYAIOIMICS 10JIZKEeH:
3HaTh:

-PUHIUIHAIbHbIE 0COOEHHOCTH MOJIETMPOBAHUS MATEMATUYECKUX, PU3NUECKUX U XUMUYECKUX
IIPOLIECCOB, MpeIHa3HAYEHHbIE AJI1 KOHKPETHBIX TEXHOJOTUYECKUX MTPOLIECCOB.

Ymern:

-MCIIOJIb30BaTh ~ OCHOBHBIE  3aKOHBl  JUCHMIUIMH  HMHKEHEPHO-MEXaHUYECKOTO  MOJIYJIA,-
UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX JUCLUIUIMH, MpaBWia I[OCTPOEHUS

TECXHUYCCKUX CXEM U qepTemeﬁ,



Baanern:

-OCHOBHBIMH MCTOJaMH TCXHHKO-3KOHOMHYCCKOI'O aHa/ln3a, HaBbIKaMH COCTAaBJICHUA pa60qnx

IMPOCKTOB B COCTABC TBOp‘ICCKOfI KOMaH/bI,

-y4acTBY€T, CO 3HaHHEM [Acjia, B pa60Tax M0 COBCPIICHCTBOBAHUIO IIPOU3BOACTBCHHBIX

IMPOoNHECCOB C UCITOJIB30BAHUEM SKCIIEPUMEHTAIBHBIX JaHHBIX U PE3YJIbTaTOB MOJACIIMPOBAHNS,

-HaBBIKAMH JISJIOBOTO B3aMMOJICHCTBHS C CEPBUCHOM CITY>K0O0# M OLIEHUBATh UX PEKOMEHIAINH C

YUeTOM 3KCH€pHMCHT3JIbHOfI paGOTbI TCXHOJIOTMYCCKOTO OTACIIa IPCAIIPUATUA.

4. O0beM IMCHMIJIMHBI M BH/IbI Y4e0HOH padoThI

Taoauma 1
Bcero CemecTpsl
Buj yuedHoii padoTbl yacos/ 3a4.e]. 1 4

0OP0O | 0390 (020110) 0390
KonrakTHas padora (Bcero) 51/1,4 | 32/0,9 51/1,4 32/0,9
B tom umncne:
Jlexuuu 17/0,5 | 16/0,4 17/0,5 16/0,4
[TpakTHyeckue 3aHATHS 34/0,9 | 16/0,4 34/0,9 16/0,4
CamocrosiretHas padota | oo 6 | 7621 57/1,6 76/2,1
(Bcero)
B tom umncne:
Pedepatsl 18/0,5 | 18/0,5 18/0,5 18/0,5
Jloxma el 3/0,08 4/0,1 3/0,08 4/0,1
[TogroroBka K  MPaKTHYECKAM 18/05 | 18/0.5 18/0.5 18/0.5
3aHATUAM
[ToaroToBka K HK3aMeHy 18/0,5 36/1 18/0,5 36/1
BH}I OTYETHOCTH JK3aM€EH J3K3aMEH 3K3aMCH 3K3aMCH
OGwasn BCETO Bl 158 | 108 108 108
TPYA0EMKOCTh Jacax

BCEI'O B 3au.
JUCIHUILINHDI 3 3 3 3
eMHHUIAX
5. Conepikanue IUCHUIITHHBI
5.1. Pa3gennl AUCHUIVIMHBI 1 BUALI 3aHATHIA
Taoanma 2

HauMeHnoBauue Yacwl nexumjﬂnmx Yacwl npaKTn:{ecmlx Beero 4acos
Ne pasjena 3aHATHH 3aHATHH
n/n AUCUHUIJIMHBI MO o0 0390 (010110 0390 (01010 0390
ceMecTpam




| v | v | v
Cemectp ceMecTp | ceMecTp | ceMecTp | ceMeCcTp | ceMecTp | ceMecTp
[Teproanueckuii 3aK0H
1 | ¥ Tabunna 2 2 4 2 6 4
J.M.MenpaeneeBa
CtpoeHue aToma.
o | DIeKTpOHHas 4 4 8 4 12 8
CTPYKTYypa aToMa
, Xumuyeckas CBsI3b U 4 4 8 4 12 8
CTPOEHHE MOJIEKYJI
4 Bona. PacTtBopbl 4 4 8 4 12 8
PacTtBOpSHI
5 3 2 6 2 9 4
3JIEKTPOJIUTOB
Beero ( cemectp): 17 16 34 16 51 32
5.2. JlekuMoHHBbIC 3AHATHSA
Ta6auna 3
N HaumenoBanue
o /;1 pasaena Coaep:xanue pasaesa
AUCHUIINHBI
| cemectp OPO, |V cemectp O3PO
1 2 3
Ilepunonnueckuin | Ilepuonnueckuil 3akoH. POpMyIHpPOBKA MEPUOJUYECKOTO 3aKOHA.
1 3aKOH ITeproanyeckuii 3aK0H 1 iepuoanYecKas cuctema anemenTos 1. 1.
JN.M.MenneneeBa | Menneneesa. CTpykTypa NepUOJUYECKON CUCTEMBI.




2
Crpoenue atoma. KBanTOBBIE uncia. ATomMHbIe opOuTanu. OCHOBHOE,
BO30YyXKIeHHOE cocTosiHue. SAnpo atoma. M3oronsl. [IpaBuiia 3amonHeHus
AQO: npuHuun HaumeHblued s3Heprun Kieukosckoro, mpaswio ['yHna,
Crpoenue atoma | npunuun [laynu. DnektpoHHble (OpMylbl. DJIEKTPOHHOE CTPOCHHUE
atoma. Kraccudukamusi Bemects IO HMX XMMHYECKOH mpupoje.
Knaccudukanus HeopraHMU4eCKUX COEIWHEHUI: OKCHAbI, KHCIIOTHI,
OCHOBaHUs, COJIM. XMMHUYECKHE CBOMCTBA HEOPIraHUYECKUX BELIECTB
3
Xumuueckas
CBSI3b M CTPOCHHUE | XMMHUYECKAs CBSI3b U CTPOCHUE MOJIEKYJ. BUIBI XUMHUECKOM CBSI3H
MOJIEKYJI
4
Bopna. PactBopel | Bona B npupoze. XapakTepucTuKa pacTBOPOB
5
PactBopel 351ekTpoauTOB. Teopus 3JIEKTPOIUTHYECKON TUCCOLMALUU.
P Mexanu3m ruzapatauuud MoHOB. Ciiabble M CHIIBHBIE 3JIEKTPOJIUTHI.
AcTBOpHI Koaddumment aktuBHOCTH. Peaknmm woHHOrO oOMeHa. Kuciorsi,
AIIEKTPOJIUTOB .
OCHOBaHHUS, COJM B CBET€ DJIEKTPOJIUTHUECKON  JAMCCOIMAIIH.
AMoTepHbIE 3TEKTPOIUTHI
5.3. [IpakTHyeckue 3aHATHA
Ta6auna 4
Ne HanmeHnoBanue Coaepixanue
n/n NPaAKTHYECKUX pasjaena
1 3aHATHI
| cemecTp OPO, IV cemecTp O3DO
1 [Tepuonnueckuii [llenmoynble ¥  IIEIOYHO3EMEIbHBIE  MeETaIbl. [ 'ajJoreHsl.
3aKOH U Ta0iuIa XanpKkoreHsl. biaropoHeie rassl
J.M.Menneneera
2 CrpoeHune aToma OneKkTpoHHOEe cTpoeHue artomMa. (OCHOBHOE M BO30YXKIEHHBIE

COCTOSIHMSL 3JIEKTpOHOB B arome. llepuoamueckass cucrema
sanemenTtoB J[.M. Menpaeneesa. [leprnonnueckuii 3aKoH.




3 Kitaccsr Oxcuapl. Ux xapaktep u cBoiictBa. OCHOBHbIE U aM(pOTEepHBIE

HEOPraHHICCKNX TUAPOKCUBI U UX CBOMCTBA. KHCIOTBI: HOMEHKIIATypa, CBOMCTBA.
COCIMHCHUH Con: THIIBI M CBOKCTBA

4 Peakiiun monHoro obmena. KuciaoThl, OCHOBAHMS, COJIM B CBETE
PactBops! AIIEKTPOIUTUIECKOH Tuccoranui. AM(POTEpHBIE SJIEKTPOIUTHI
JNEKTPOJINTOB

6. CamocrosiTejibHasi pa6oTa CTYJAE€HTOB MO JUCHHUILINHE
Tembl 1151 pedpepaToB:

ATOMHBIE M HMOHHBIE PAIUYChl, IEKTPOOTPHUIATEILHOCTh, MOTCHIMAN (PHEPTHUS)
WOHU3AIMK, CPOACTBO K DOJEKTPOHY M TNEPHOJUYHOCTh WX HU3MEHEHHS JUIsI Pa3TUYHBIX
3JIEMEHTOB.

1. Kuaccel HeopraHM4ecKHX COeTUHEHHI.
2. HomeHknaTypa KOMILIEKCHBIX COEITMHEHUH.
3. DHranbmusi 00pa3oBaHHs. OHTPONMHMUHBIA W  SHTAIBMUHHBIN  (QAaKTOpBI  IMpH

OTIpEe/ICJICHUU HAIIPABJICHUS XUMHUYECKUX PEaKITHil.

4. CKopoCTh XMMHUYECKUX peakuuid. DaKTOphl, BIUSIOUINE Ha CKOPOCTh.
5. TlpousBeneHue pacTBOPUMOCTHU. Y CIIOBUS OCAXKACHUS U PACTBOPEHHS OCAIKOB.

Tembl 1J11 1OKJIA10B:

1. Tunel  OKHCIHUTENHHO-BOCCTAHOBUTENIBHBIX  IPOIECCOB:  MEKMOJICKYJISPHBIE,

BHYTPHUMOJIEKYJISIPHBIE, TUCIIPOIOPLIUOHUPOBAHUE.

2. CrnocoObl 3alIUTHl METAIIIOB OT Koppo3uu. 3akoHbl Dapaes.
3. PacmpoctpaHeHNe METaUIOB B TIPUPOJIC U IIPOMBIIIICHHBIC CITOCOOBI UX TTOJTYUCHUS

[ToaroroBka k mabopatopHbiM pabotam. JlabopatopHasi paboTa COCTOMT W3 JBYX
yacTell — TEOPEeTUYECKOW M HJKCIEepUMEHTadbHOU. K sKcnepuMeHTanbHOM 4YacTH CTYIAEHT
JOMYCKAETCsl TIOCJIE€ OCBOECHUSI TEOPETUUYECKOTO MaTepuaia, BbIIOJHEHUS JOMAIIHEro 3aJaHus
u cobecemoBaHMsl C TMperojaBaTeleM B WHIWBUIYyAIbHOM TmopsiAke. [l BBITOTHEHUS
JIOMAIITHETO 3aJaHus, Ha TIEPBOM 3aHITHH, CTYACHTHI IIOJIy4alOT HOMEp BapHaHTa,
MPUCBOEHHBIN CTYAEHTY Ha Bechb cemecTp. JloMailiHee 3a/laHHM€ BBIMIOJIHSIETCS B TETPAJIU.
DKcrnepuMeHTallbHAS 9acTh 0(hOpMIISIeTCs B 1a00OpaTOpHOM KypHaine. Mcrnonb3yercss KOHCTIEKT
JIEKINH, peKOMEHTyeMast JTUTepaTypa.

Y4yedHo-MeToAMUYeCcKOEe U HH(POPMALIMOHHOE 00ecneYeHue CAaMOCTOATEIbHOIH padoThl
1. Xumusi dI€MEHTOB : METOJWYECKHE YyKa3aHUs K TNPAKTHUYECKUM 3aHSITHUSIM IO
mucturinae «Heoprannueckas xumus» / . — Jlumenk : Jlunenkuii rocy1apcTBEHHBIN

texuudeckuii yauBepcutet, ObC ACB, 2012. — 18 ¢. — ISBN 2227-8397. — Tekcr :




AJIEKTPOHHBINA // DnekTpoHHO-O0mbmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/17684.html

2. XuUMHUS METAUIOB : METOAMYECKHE YKa3aHws K J1adopaTOpHBIM padoTam IO
nucturnHe «Heopranuueckas xumus» / . — Jlunenk : Jlumenkuii rocyaapCTBEeHHBIN
texuudyeckuii yauBepcutet, ObC ACB, 2012. — 41 ¢. — ISBN 2227-8397. — Tekcr :
ANIEKTPOHHBIN // DnekTpoHHO-OMOMMoreynas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/17685.html

7. OueHoYHbIE CPeACTBA
Texkyumii KOHTPOJIb

Tunosple 3aaHus I NPAKTHYECKUX 3aHATHI
Tema Ne 1. [lepuoanuecknii 3akon u tadauua /[.M.Menneneena

1. Kakue sSBJI€HUS TOKA3bIBAIOT CIOKHOCTh CTPOCHUSI aTOMOB?

2. Kakme snemMeHTapHbIE YacCTHIIBI BXOIST B cocTaB sjep aromoB? Kakme u3 HHX
OTIPEIEIIAIOT 3apsiz SiApa U MPUPOY dJIeMEHTa?

3. HazoBute s1eMeHT, eciii ero 3JeKTPOHHAas 000JI0YKa COCTOHUT H3: a) 9 AIIEKTPOHOB;
0) 23 2EKTPOHOB.

Tema Ne 2. CTtpoenne aToma
1. Jlns aToma sieMeHTa ¢ OpsS,IKOBBIM HOMEPOM 20 COCTaBUTh:

AIIEKTPOHHYIO U ANIEKTPOHHO-TpadudecKyro GopMyIbL;

2. CTpyKTypa BaJeHTHOTO 3NIEKTPOHHOTO CJI0s BEIpaxkaeTcs popmymnoii 2s2pt. Onpenennts
MOPSIKOBBI HOMEp, Ha3BaHHUE U DJIEKTPOHHOE CEMENCTBO 3TOTO AIIEMEHTA.

3. Kak m3MeHsr0TCsS MeTaJuIn4ecKre CBOWCTBA 3JIEMEHTOB B IIABHBIX MOJATPYIIAX ¢ pOCTOM
3apsiaa siapa?

Tema Ne 3. Xumudeckas CBSI3b H CTPOCHHE MOJIEKYJI

1. Kakoii TMn cBs3u (HENoOJApHAs, MOJAPHAs, KOBAIEHTHAS, HOHHAsA) B MOJIEKYyJax
ceayrommx Bemects: Oz, HBr, CsBr, NazS, CCls, H,O?

2. Hanwmmre rpaduueckyro Gpopmyiay mMoseKynsl okcuaa yraepoaa (IV). Ckonmbko 6— u
T- CBA3€U B 3TOM MOJIEKyJe?

3. Kaxoii THI KOBAJIEHTHOM CBS3U — MOJIAPHAS MM HEMONSAPHAS — B MOJIEKYJIAX CIETYIOIINX
Bemrects: CO, HI, H2S, OF2, CH4? K aromamM Kakux DJIE€MEHTOB CMEIIAIOTCS OOIHe
DIIEKTPOHHBIE TApPhI B 3TUX MOJIEKYIax?

Tema Ne 4. PacTBOpbI

1. Yto Takoe BOJHBIC M HEBOIHBIEC PACTBOPHI?


http://www.iprbookshop.ru/17684.html
http://www.iprbookshop.ru/17685.html

2. Ompenenutb MaccoByto noiio (%) xnopuaa meau (1) B pactBope, eciu Ha 2 MOJISI COH
npuxoautcs 15 moneit Boabl.
3. Kak nensrcs BeniecTa 1o paCTBOPUMOCTH ?
Tema Ne 5. I'maposu3s coJieit
1. Omnpenenute cpexy pacTBOpoB (Kucias, HeHTpaibHas, ocHoBHas) u pH (>7, = 7, <7)
cienytommx  coneit:  FeSOs, NaxSO3,NaxSOs, FeSOz. Hanwumure BO3MOXHBIC
YPaBHEHUS PEAKLUHA TUAPOIN3a COJICH.
2. CocraBbTe ypaBHEHHUS FHAPOIIN3A, TPOUCXOSIIETO MIPU CMEIIUBAaHUU pacTBOpoB KoS
u CrCls. Kaxmas u3 B3STBIX COJCH THIPOJIU3YETCS HEOOpPAaTHMO [0 KOHIA C
00pa3oBaHMEM COOTBETCTBYIOIIUX COJICH.

3. Hammcare peakuuio Tuapoiu3a CHIMKATa HATPUS U OTIPEICIHUTh CPEAy pacTBOPA.

Bompocsl k aTTecTanusiM:

Bonpocel k nepBoii py0exHOH aTTecTalum:

1. Kakue KBaHTOBbIE 4MCIa XapaKTEPU3YIOT HIHEPreTHUUECKOE COCTOSHHE OJIJIEKTPOHA B
aToMe, ¥ KaKOB UX (PU3NUECKUN CMBICT?

2. Kakue 3Ha4eHHs MOTYT NPUHUMATH: a) TJIABHOE KBAaHTOBOE YHCIO; 0) opOWTanbHOE
KBaHTOBOE YMCJIO; B) MArHUTHOE KBAaHTOBOE YHUCIIO; /1) CIUHOBOE KBaHTOBOE 4ncio? Yro
OIPEACISAIOT B aTOME KBAaHTOBBIE Uncia?

3. Uto Ha3pIBaeTCs AJICKTPOHHBIM 00JIakOM, aTOMHOW opoOurtanbsio? Kakyio dhopmy mmeer
S-, p-, d- aromMHBIC OpOHTATH?

4. Kakue 3JIeKTPOHbBI Ha3bIBAIOTCA S-, P-, -, f- aMekTpoHaMu ¥ KaKOBBI [T HUX 3HAYCHHSI
OpOUTANLHBIX KBAHTOBBIX YHCEN?

5. Kakue 3HaueHus MOXET NPUHMMATh MAarHUTHOE KBAHTOBOE YHUCIO MPU OpOUTAIBHOM
kBaHTOBOM uucie: | = 2,3,4? CKONIbKO SJHEPreTHUECKUX SAUEEK HA TAHHBIX MMOTYPOBHSIX?

6. CKOJBKO M KakHe IOJYPOBHM HMMEIOTCSI Ha TPEThEM HHEpreTHueckoM ypoBHe? YUem
OTJIMYAIOTCSI DJIEKTPOHBI ATUX MTOAYPOBHEMN?

7. Coopmynupyiite npunuun [laynu U, pyKOBOACTBYSCh UM, paccuuTaiiTe MakCUMallbHOE
YHCIIO 3JIEKTPOHOB Ha TPETHEM SHEPIreTUYECKOM YPOBHE.

8. KakuMm mnpuHIMIaM NOAYUHSETCS pacHpeAesieHHe HJIEKTPOHOB IO 3HEPreTHUYECKHM
YPOBHSIM B MHOT'03JIEKTPOHHOM arome? B ueM ux cymHocTs?

9. PykoBojacTBysch mpaBuwioM ['yHma, pacmpenenuTe 10 DJHEPreTUYECKUM sYehKam

3JIEKTPOHBI B CIIEAYIONINX COCTOSHUSAX: a) 3p°; 6) 3d°.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

B kakoil mocienoBaTeNbHOCTH, COTJIACHO TpaBWily KIleUKOBCKOro, MPOUCXOIUT
3all0JIHEHUE  JJICKTPOHAMHM  DHEPreTUYECKMX  ypOBHEM M INOLYpOBHEH B
MHOT'03JIEKTPOHHBIX aTOMax?

Kakoii u3 momypoBHeli 3amonHsercs panee: a) 4S wmm 3d? 6) S5p wim 4d? Otser
MOTHUBUPYHUTE.

Kakoe MakcuManbHOE KOJIMUYECTBO 3JEKTPOHOB MOKET ObITh Y aTOMOB Ha IOCJIEIHEM U
IIPEIIIOCIEHEM SHEPIeTUUECKUX YPOBHSIX?

Kakue u3 npuBeIEHHBIX KBAHTOBBIX IIOJYPOBHEH SIBISIOTCS JTOCTPOCHHBIMH, a KAaKHE
HEJJOCTPOCHHBIMHE 1 nodeMmy: 2st, 152, 2p*, 3d®, 4f1°, 3d'°, 6s?, 3d?, 5142

[aiite coBpeMeHHOE omnpeneneHue nepuoanyeckoro 3akona J[.M. Menneneesa u
O00BSACHUTE CTPYKTYPY NEPUOANUECKON CUCTEMBI.

CKOJIBKO 3JIEKTPOHOB HAaXOAUTCSI Ha BHEIIHEM HHEPreTUYECKOM YPOBHE aTOMOB
3JIEMEHTOB, CTOALIMX B Hayalle U B KOHIE Kaxaoro nepuona? Ha kakux moaypoBHSX
HaXOJSATCS 3TU AJIEKTPOHBI?

[aiite ompenelieHHE NOHATHH: «IEPUOI», «TPYyIIay, «IOATPYyNIa» C TOYKHA 3PEHUS
CTPOEHHUSI aTOMa.

Yrto 03HavaeT A JAaHHOTO aTOMa HOMEp NepUoia, HOMEp IpyIbl?

Uem 00ycrioBIEHO HaIW4He MOATPYIN B mepuoanydeckor cucteme? CKOJIBKO U KaKUX
AJIEKTPOHOB HAXOJIUTCS HA BHELIHEM HHEPreTUYECKOM YPOBHE 3JIEMEHTOB: a) yriepoaa 1
tutana (IV); 6) mapraunma u xsopa (VI1I1)?

[Touemy nepBbIii IEPHOJ COCTOUT JIMILIB U3 ABYX 3JIEMEHTOB?

Ha xakue snexkTpoHHbIE ceMecTBa ACNATCS SJIEMEHTHI 110 3al0JHEHHUIO SHEPTeTUUECKUX
nonypoBHei? Kakum 371eMEHTOM HAaYMHAIOTCS, M KAKUM 3aKaHYMBAIOTCS MEPUOIBI?
CocTtaBbTe AJIEKTPOHHO-CTPYKTYpPHBIE (DOPMYIIBI aTOMOB YETBEPTOTO MEPHUO/IA: KaJIbIIHS,
CKaHJUs, XpOMa, JK€le3a, MbIIbsAKA, aproHa. K KakoMy CEeMEHCTBY 3JIEMEHTOB OHM
OTHOCSATCS?

HazoBute s1neMeHTBI, y KOTOPBIX BaJ€HTHBIE 3JIEKTPOHBI OMHMCHIBAIOTCA (OpMYyTaMu:
a) 42, 4p*; 6) 5s%; B) 3d°, 4s!. B xakom nepuoe, rpymie,

Kaxoii 13 371eMEHTOB SBJISETCSI CAMBIM CUJIBHBIM BOCCTaHOBUTEIEM?

CaMBIM CHIIBHBIM OKHCIIHTEIIEM?

O6’L${CHI/ITC, Imo4yeMy pasjimiuc B CBOMCTBaxX XpoMa " CCPLI, XJIOpa U MapraHiia BCJIHUKO

JUIA HU3KUX CTeNeHEeH OKHCICHUS U HE3HAYNUTEIHHO JJIA BBICITNX ?

25.

Yrto Ha3pBaeTca okcuaoM? Ha kakue THUIBI JeATCsI OKCUIBI?



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

Hamumure xumudeckue Qopmynsl okcumoB siemeHToB |l mepuona mepuomnueckoi
CUCTEMBI, YIUTHIBAsE MAKCUMAJIbHYIO BAJICHTHOCTh JIEMEHTOB. Ha30BHUTE OKCHIBI.

Kakme w3 yKka3aHHBIX HUXKE OKCHJOB SIBJISIOTCS OCHOBHBIMH, KHUCJIOTHBIMU H
amdorepusiMu? a) CrOs, LioO, ZnO, Mn207, P20s, FeO, BeO; 6) CrO, Cr.03, SiOg,
BaO, PbO, B203, N20s. CocraBbre rpaduueckre GHopMysIsl OTMECUEHHBIX OKCHJIOB.
Hanummre ¢Gopmynsl OKCHIIOB, KOTOPBIE MOTYT OBITh TMOJIYUYEHBI TMPU  Pa3TOKEHUU
cepHoii, (ocdopHoi, KpemHUEBOM Kuciot;, ruapokcumon: weau (I1) u xenesa (I11);
kapOoHaTa Kajbius, ochara MarHusi.

C KaKuMH U3 MEPEYHCICHHBIX HUKE OKCUIOB MOXKET B3aMMOJICHCTBOBATh: &) TUIAPOKCH]L
Hatpus; 0) okcua kanbims. P20s, BeO, K20, Al,O3, CO2, ZnO? Hanuiure ypaBHCHHS
peaKkIui U Ha30BUTE IIPOYKThI PEAKIUH.

C xakuMM M3 TMEPEUMCICHHBIX HU)KE OKCHJIOB MOXKET B3aUMOJICHCTBOBATh: a) CEpHas
kucinora; 0) ¢ochopusiii anruapun. BeO, CrOs, MgO, AlO3, N20s. Hamwmure
YPaBHEHUs PEaKLMi U HA30BUTE IPOLYKThI pEaKIIUM.

Kakune coequHeHMsI HA3bIBAIOTCS TUIPOKCHIAMHU, M Ha KaKWe THUIIBI OHU JENSTCS?
[TpuBeauTe NPUMEPHI.

Kakue coenuHeHus Ha3bIBalOTCs KuciaoTamu? Ha kakue rpymiibl IeisaTcss KUCIOTHI: a) 110
cocraBy; 0) mo ocHoBHOCTH. [IpuBeauTe npuMepsl.

CocraBbTe (HOPMYIIBI KHCJIOT, COOTBETCTBYIONIUM KHCIOTHBIM okcumam: SOz, SiOp,
As20s, P20s, Cl,07, CrOs, As203, CO2. Ha3oBuTe 3TH KHCIOTHI, YKOKUTE UX OCHOBHOCTb
U cocTaBbTe Tpaduueckue GopMysbl ITHX KUCTOT.

Hanummure Qopmynsl ciaeayrommx KUCIOT: a) KpPEeMHHEBOW; ©O) a30THOH; B)
optodochopHOl; T) OPTOMBIIIBIKOBOW; JI) XPOMOBOHM; 3>K) CEpPOBOJOPOIHOM; 3)
OpOMOBOJIOPOJIHOM; M) XJOPHOW. VYKaXUTE BO3MOXHBIE KHUCIOTHBIE OCTAaTKH
COOTBETCTBYIOIIUX KUCIOT.

Hazosute annons! kuciot: a) HCOs', HoPO4, POs*, PO3>; 6) SO4%, HSO4, SOs%, CI;
B) S%, HS", HSO3", HPO4%; r) HSIiOs', CO3%, Br, CrO4*; 1) NO3s', NO7, HAsO4%, AsOs*
; %) Br, CHs;COO", AlOs*, ZnO,%.

C kakuMH W3 TMEepEeUHCICHHBIX HIDKE BEIIECTB MOXKET B3aMMOJeCcTBOBaTh (hochopHas
kuciota: AsyOs, BaCly, H2SOs, NaOH, H,O? Hanumunrte ypaBHEHHsS peaknuid |
HA30BUTE MPOIAYKTHI PEaKIIHH.

Uto Ha3pIBaeTCS OCHOBAHHWEM U YTO Takoe mienous? [IpuBenure mpumeps.

HasoBute caenyromme ocuoBanus: Ca(OH)z, CsOH, Cr(OH)s, Pb(OH)4; 6) Al(OH)3,
TIOH, Sn(OH)4, Mn(OH)2; B) CuOH, Fe(OH)2, Fe(OH)3, Mn(OH)s. Vkaxute wux




KHUCJIOTHOCTh U BO3MOXKHbIE OCHOBHBIE OocTaTku. CocraBbTe rpaduueckue (HopMyIibl
OTMEUYEHHBIX OCHOBAaHMIA.

39. Hanmiure (GopMyiibl OCHOBaHHI, KOTOPHIM COOTBETCTBYIOT KaTHOHBL a) MgOH™, KT,
Fe(OH)?*, Cr3*; 6) FeOH?*, Cu?®*, BaOH"; B) Sn(OH).?*, SnOH*, Li*, CuOH*; r) Pb*,
Al(OH).", Au*; n) Fe(OH)", Ba?*, Pd(OH)s*, AIOH?",

40. Kakumu crioco0amMu MOXKHO TOJYYHTH PacTBOpHMOE B Bojie ocHoBaHue? [IpuBemute
YpaBHEHHUS PEAKIUH.

Oopaszey ounema k 1-pybesicnoii ammecmayuu

T'PO3HEHCKUU IF'OCYAPCTBEHHBIH HE®@TAHONU TEXHUYECKUU YHUBEPCUTET

BWJIET Ne 1 1- pybescnaa ammecmavyusn

JlucnunnuHa XuMusa

Nucturyr HUHI I'pymnma CEMECTP 1

1. st atoMa sieMeHTa ¢ MOpsAKOBBIM HoMepoM 20 yKa3aTh:
— mnonoxenue B llepuoanueckoil cucreme drneMeHTOB (Mepuon, TIpymia,
MOArpyMnna);
— COCTaBUTH AJIEKTPOHHYIO U 3JIEKTPOHHO-TPaPUIECKyI0 (hOPMYIIBL;
— OINpeAenuTh CBOWCTBO (METal, HEMETal);
2. C KakuMu u3 NEPCUHUCIICHHBIX BCIICCTB MOKCT pCarupoBaTb OKCHUI KaJIbLUA: OKCHUI 6ap1/m,
Boja, GocdopHas kucinora, okcua xyopa (VII), rugpokcus xamusi, HUTPAT UHKA. 3aMMIINATE

YpaBHCHU BO3MOKHBIX peaKLII/Iﬁ W HAIMMIIUTEC ITPOAYKTHI peaKHHﬁ.

3. 3amummre ypaBHEHHUs peakimii B3aumoseiictBus amdoreproro Zn(OH)2 ¢ pactBopamu: a)

TUAPOKCHUA HATPUSL;, 0) COMSTHON KUCTOTHI.

YTBEPXIAIO:
« » 20 1. 3aB.kad. «OX»

Bonpocel ko BTOpoii pyOe:kHOil aTTeCTANMN:

1. 3anumure ypaBHEHHS peakUil B MOJIEKYJSIPHOM U HOHHO-MOJIEKYJISPHOM BHJE,
NPOTEKAIOIINX B BOJHBIX PacTBOpax Mexay cienyrommmu Bemectsamu: a) HCl u NaOH

6) NazS 1 Pb(NO3)28) NaCIO 1 HNOs,



10.

11.

12.

13.

CocTaBbTe MOJIEKYJISIPHBIE YPaBHEHMsI PEaKIiii, KOTOPHIM COOTBETCTBYIOT CJIEAYIOIIHE
MOHHO-MOJICKYJISIPHBIC YPABHEHUS:

a) SOs> + 2H* = SO, + H20
6) ZNOH* + H* = Zn?* + H,0

Ornpenenure cpeay pacTBOpoB (Kuciasi, HeWTpanbHas, ocHoBHas)) u pH (>7, = 7, <7)
cnenyromux coneit: FeSO4, Na,SO3,Na;S04, FeSO3. Hanmmute Bo3MOXHBIE ypaBHEHUS
peaKkuii TIpoJIn3a CoJeH.

CocTaBbTe ypaBHEHHsS TUAPOJIN3A, TPOUCXOSIIECTO MPU CMEITUBAHUU pacTBOpoB KoS u
CrCls. Kaxxnast 13 B3SThIX COJICH THAPOIU3YETCS HEOOpATHMO 10 KOHIIA ¢ 00pa3oBaHUEM
COOTBETCTBYIOIIIUX COJIEH.

Moryr 1M TOpPOUCXOAUTH  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH  MEXKIY
cieayrommmu BemmectBamu: HoS u HI, HoS u H2SO3, HoSO3 1 HCIO4?

YpaBHSUTE peakiliio METOIOM JICKTPOHHOTO OaaHca:

P + HIOs + H20O — H3PO4 + HI

3anuiuTe BO3MOXKHBIE YPAaBHEHUSI PEAKIMM B3auMoaecTBUs MeTaiios: a) Zn, 6) Cu B)
Na, ¢ pactBopamu cienyromux BemectB HoO, NaOH, H2SOs pass, H2SO4 woun, HCI,
HNO3, FeSOa.

3anmummTe ypaBHEHHS pEaKIUii B MOJIEKYJSIPHOM W HOHHO-MOJICKYJISIPHOM BHJIE,
NPOTEKAIOIINX B BOJHBIX pacTBOpax Mexay cienyrommmu Bemectsamu: a) HCl u NaOH
0) Naz2S u Pb(NO3)28) NaClO 1 HNOs.

CocTaBbTe MOJIEKYJISIPHBIE YPaBHEHMs PEaKLUi, KOTOPHIM COOTBETCTBYIOT CIIECAYIOIIHE
HMOHHO-MOJIEKYJISIPHBIC YPAaBHEHHUS:

a) SOs% + 2H* = SO, + H20
6) ZNOH* + H* = Zn*" + H,0

Onpenenure cpeay pacTBOpoB (Kucniasi, HeWTpanbHas, ocHoBHas) u pH (>7, = 7, <7)
cnenyrommx coneid: FeSO4, NaxS03,NaxSO4, FeSOs. Hanmmmmte BO3MOXHBIC YpaBHEHHS
peaKIuii TUAPOIH3a COJIEH.

CocTaBbTe ypaBHEHHs THAPOJIN3A, TPOUCXOSAIIETO MPH CMEIIUBAHUU pacTBOpoB KoS u
CrCls. Kaxxmast 13 B3STBIX COJICH THAPOTU3YETCS HEOOpATHMO J0 KOHIIA ¢ 00pa3oBaHUEM
COOTBETCTBYIOILIUX COJIEH.

Moryr nM TPOUCXOIWTh OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUU  MEKIY
cieayronmmu BemmectBamu: HoS u HI, H2S u H2SO3, HoSO3 1 HCIO4?

VYpaBHSTE peakiuio METOI0M AJIEKTPOHHOTO OajaHca:



P + HIO3 + H20 — H3PO4 + HI
14. 3anumuTe BO3MOXKHBIC YpaBHEHHsI PeaklUii B3auMOIeHCTBHS MeTaioB: a) Zn, 6) Cu B)
Na, ¢ pactBopamu cienyromux BemectB HoO, NaOH, H2SO4 pass, H2SO4 woun, HCI,
HNOs3, FeSOa4.

Oobpazey 6unema na 2-10 pyoexdcHylo ammecmayuro

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1 Kk 2-oii py0e:xHOH aTTecTallun

JucuuniamHa Xumus

WuctutyT 41510 ['pynmna CeMECTp 1

1. Vkaxwure, kakue u3 cieayromux Bemiects Cly, KoCrO4, HCIO, KMnOs, MnSOg4, B
pacTBopax MpPOSBISAIOT a) TOJABKO OKHUCIUTEIbHBIC CBOMCTBA 0) OKHCIMTEIbHO-
BOCCTAaHOBUTENbHYIO BOMCTBEHHOCTh. OOOCHYITE OTBET.

2. Moryr 1M TpPOUCXOAHWTH OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC pEAKIUUA MEKIY
cnenyroummu BemiectBamu: HoS u HI, HoS u H2SO3, HoSO3 1 HCIO4?

YTBEPXIAIO:
« » 20 . 3aB.xkad. «OX»

BOl'lpOCbI K 3K3aMEHYy

. Uto Takoe pacTBOpHI?
Uro Takoe cmecu?
Yrto Takoe BOJHbIE U HEBOAHbIE PACTBOPHI?

Kakue IMPOLECCHI ITPOTCKAKOT IPU paCTBOPCHHUU BCIICCTB B JKUAKHUX paCTBOpI/ITCHHX?

1
2
3
4
5. UYro Takoe ruapatsl (conpBathl)? ['naparanus (coapBaTaius)?
6. Kakwue BemecTBa Ha3pIBAIOTCS KpUCTaILTOTHApaTamMu? [IpuBeanTe mpuMepsl.

7. UYro Takoe HachIIIEHHbIE pacTBOPHI? HeHackIeHHbIE PacTBOPHI?

8. Uro moxka3zpiBaeT K03(h(PUIIUEHT PacTBOPUMOCTH?

9. Kak zmemnsiTcs BemecTBa 1o pacCTBOPUMOCTH ?

10. Yro Takoe pa3daBiieHHBIH pacTBOp? KOHIIEHTPUPOBAHHBIN pacTBOP?

11. Yro Ha3bIBaETCS MAaCCOBOH J0JIEH PaCTBOPEHHOTO BEIECTBA?

12. Kakue pacTBOpBl Ha3bIBAIOTCS pPACTBOpAMH 3JEKTPOIUTOB? UTO sBIsieTCSs NPUYMHOMN

JTUCCOIUAIIMH AIIEKTPOIUTA?

13.YTo Ha3bIBAETCS CTEMEHBIO JIEKTPOITUTHICCKOU TUCCOITUAITAN ?



14. Benenunem, Kakux MOHOB MOYKHO YMEHBIINTh CTENEHb JUCCOLMAIIUU 3TOTO AJIEKTPOJIuTa?
Kak n3MeHuTcs cTeneHp IMCCOUaly Ipy pa30aBieHUHN pacTBOpa BOJON?
15. Hanumure ypaBHEHUE OUCCOLMALMU BOJABI U KOHCTaHTY Auccouuanuu. YTo HazbplBaeTcs
MOHHBIM TIPOM3BeieHeM Bojbl? YeMy oHO paBHO mpu 25°C?
16. KakoB mopsoK BENTWYMHBI KOHIIEHTPAIMM MOHOB BOJOPOJAA B KHCIOHW cpeje, MIeTOYHOM,
HelTpanbHOU? YUTO Takoe BOJOPOIHBIN noka3arensb (pH) u KakoBbI €ro 3HaUCHUS B Pa3IMYHBIX
cpenax?
17. Kakue BemiecTBa Ha3bIBalOTCAd HHAMKaTopamu? KakoBbI MPUYMHBI W3MEHEHHS OKpPACKH
WHAUKATOPOB MpHu u3meHeHuu pH pactBopoB?
18. Yto naszwiBaercs mpousBereHueM pactBopumoctu (IIP)? Kak o0bscHUTE 0Opa3oBaHue
0CaJiKa, PYKOBOJCTBYSChH IPOU3BEAECHUEM pacTBOpuMocTU? KakoBbI yCIIOBUS pPacTBOPEHUS
ocanka?
19. Hanummure Boipaxkenue [1P s cneayromux MagopacTBOPUMBIX BEIIECTB:

a) Pblz, Ag2CrO4

0) BasO4, Cas(PO4)3

B) Mg(OH)2, As2S3
20. Kak MeHsI0TCS KUCTIOTHBIE CBOMCTBA B PAY:

a) H2SO3, H2SO4
6) HNO2, HNOs

B) HCIO, HCIO,, HCO3, HCIO4? OtBet MoTHBHpYHiTE.
21. KakoB xapakTep IUCCOIUAINN CIEAYIOIMINX THAPOKCHIOB:
a) NaOH, Al(OH)z, CuOH. ? OtBet MoTHBHpYIiTE.
22. Hanumure ypaBHEHUS ANEKTPOIUTUIECKON JTUCCOLIMAIIUU CIIEAYIOIINX
AIIEKTPOJIUTOB, YUUTHIBAS CTYNEHYATYIO AUCCOIHAIIHIO:
a) Al(OH)3, H3POa, Fez(S04)3
r) Fe(OH)s, (NH4)2S04, Ca(H2PO4)2, H2S
1) CUOHNO3, CaHPO4, AICI3, H2SO3
e) Mg(OH)z2, Fe(OH)2Cl, Zn(NOs3)2, NaHSiO3
23. CocraBbTe MOJICKYJSPHBIE W HWOHHBIC ypaBHEHUS peEaKIUd, MPOTEKAFOIINX MEXTY
BEIIECTBAMH:
a) MgCOs u HCI; 6) Zn(OH)2 u NaOH; B) Pb(CH3COO), u HNOs;
r) NaHCO3 u NaOH; n) MgOHCI u HCI; ¢) Fe(OH)s u H2SOa.
24. B kakoM HampaBJICHUH U TIoYeMy OyAyT IPOUCXOAUTH CICIYIOIINE PEaKIUH:

a) NHsOH + HNO3 <= NHsNO3 + H-0



0) HCN + KOH »KCN + H.0
B) CaSO4 + BaCl, &Z»CaCl + BaSOa4

Hanumure noHHBIE YpaBHEHUs pEaKIUil.

25. CocTtaBbTe MOJIEKYJISIPHBIE YpaBHEHHUS peaKUUW, KOTOpbIE BBIPAKAIOTCS CIEIYIOIIMMHU
MOHHBIMU YPaBHEHUSIMHU:

a) HCO3 + OH = CO3% + H20; Pb?* + 21" = Pbl;

6) NO, + H" =HNO,;  CaCOs + 2H" = Ca®" + CO; + H20
26. UYto Ha3pIBacTCA CTENCHBbIO OKHCIeHHs? Kakue OKHCIUTENbHBIE 4YHCIa HMEHT B
coeaunenusx cienyromire neMmeHTsl: Xxja0p B NaClOs; azor B NHsCl  u NHsNOg3; kpemuwuii B
K4SiO4?
27. UeM OTIMYAIOTCS OKHUCIHMTEIBHO-BOCCTAHOBHUTEIBHBIC PEAKIMU OT JPYTUX XHUMHUYECKHUX
peakuuii?
28. Kakue u3 MpuUBENEHHBIX HUKE PEAKIMA OTHOCATCS K OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIM?
VYKaxuTe B HIX OKUCIIUTENb U BOCCTAHOBUTEIIb.
2NaBr + 2H,SO4 = Bra + SOz + NaSO4 + 2H20
CaO + H20 = Ca(OH)2
Mn(OH). + 2HCI = MnCl, + 2H,0
MnO; + 4HCI = MnCl; + Cl, + 2H,0
Na2COs3 + Ba(NO3), = BaCOs + 2NaNOs
29. OKHCIUTEIbHBIE WM BOCCTAHOBUTENILHBIE CBOMCTBA MPOSBIIAIOT CeIylolue YacTulbl: Fo,
Sn%*, Br, Sn, S*, Au®*, NHs, NO>, BiOs", Cro07%?
30. B kakux rpymnmax mnepuogudeckoi cucremsl J[.M. MenHmeneeBa pacronokeHbl SJIEMEHTHI C
SAPKO BBIPAKCHHBIMU BOCCTAHOBUTEIHHBIMU CBOMCTBAMH, @ B KaKUX C SIPKO BBIPAKEHHBIMU
OKHUCJIUTETHLHBIMU?
31. OkucneHne UM BOCCTAHOBJIEHUE NTPOUCXOUT MPH MEepexoaax:
a) NHz — NO2 B) KoCr207 — Cr2(S0a)3
6) MnSO4 — HMnOg4 r) HNOs — NO
32. MeTo10M 3JeKTpOHHOTr0 OanaHnca noadoepuTe KodpUIMEHTH! B CISAYIOIUX OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUsIX:
Nal+NalO3+H2S04= 12+NaSO4+H20
MnO2+NaBiO3z+HNO3 = HMnO4+Bi(NO3)3+NaNOs+H>0
MnO2+02+KOH = KoMnO4+H>0
FeSO4+KMnO4+H2S04 = Fe2(S04)3+MnSO4+K2S04+H20



Oo0pa3en 3k3aMeHALIMOHHOT0 OnJIeTa

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1
JucuunimHa XumMus
WuctutyT 41510 I'pynna ceMecTp 1

1. HazoBuTe cieyrOIUe COCIUHEHHUS, HANMIIMTE yPaBHEHHS TUCCOLHUAIMH, TPHUBEIUTE
rpaduueckue Gpopmyinsl 3tux coequrennii Ni(NOz)2, Mg(OH)2, RbOH, KHCO:s.

2. Hammmure YpaBHCHH BO3MOKHBIX peaKHI/Iﬁ B HOHHO-MOJICKYJIAPHOM BUIC:

RbOH + Ni(OH), — KOH + Pb(NO3), —
CsOH +H:SO3 — NaOH + N20s —
3. MeTonom 3JIeKTpOHHOTO OajaHca COCTaBbTE YPAaBHEHHS OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIuu:
Nal+NalO3+H2SO4= 12+NaxS04+H20
MnO2+NaBiO3+HNO3 = HMnO4+Bi(NO3)3+NaNOs+H>0
YTBEPXAIO:
« » 20 . 3aB.xkad. «OX»

8. YueOHo-MeToANMYecKOe U HHPOPMALMOHHOE 00ecniedeHHe TUCIUTIIMHbI

a) OCHOBHAasi JINTEpaTypa:

1. I'puropreBa O.C. Obuiast u Heopranuueckass Xxumusi. Yacts 1 : 1abopaTOpHBIN NPAKTUKYM C
UCTOJIb30BAaHUEM  MHKPOXHMHYECKOT0  O0OpyAOBaHUS Mo  jaucuummimHe «OOmas u
HEOpraHW4yecKass XUMHs» U1 CTYJAEHTOB OYHOM QopMbl 00ydeHHS HHCTUTYyTa HeDTH U
He(pTEeXMMHUH, MHCTUTYTAa MOJMMEpOB Juisl crenuanbHocTet 24040365, 24080265, 24040165,
24050165, 24050265, 24050465 / I'puropbeBa O.C., Pszamosa JI.3., Mudraxosa H.III.. —
Kazanbp : Kazanckuii HallmOHaNbHBIN HCCIIEIOBATENBCKUM TEXHOIOTHYECKU YHUBEpCcUTET, 2010.
— 137 ¢. — ISBN 978-5-7882-1075-9. — TekcT : 21eKTpOHHBIH // DIeKTpOHHO-ONOIHOTeUHAS
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/63679.html

2. Makaposa O.B. Heopranmueckas xumus : yueOHoe mocooue / Makaposa O.B.. — Caparos :
At [Tu Op Menua, 2010. — 99 ¢. — ISBN 2227-8397. — TekcT : 2IeKTpOHHBIN // DIEKTPOHHO-
oubnmmoteunas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/730.html



http://www.iprbookshop.ru/63679.html
http://www.iprbookshop.ru/730.html

3. KOctparoB B.II. JIaGopatopHsiii mpakTukyMm 1o Heopranmdeckoi xumuu / KOctparos B.I1.,

Cenuyposa JL.A., IIpockynoB U.B.. — KemepoBo : KemepoBckuii TEXHOIOIMUECKUH HHCTUTYT
nuieBoil nmpomsinuieHHoctn, 2007. — 106 ¢. — ISBN 978-5-89289-463-0. — Tekcr :
9JICKTPOHHBIA // DnekTpoHHO-OuOMoreunas cucrtema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/14371.html

0) 10MOJIHUTEJIbHAS JIUTEepaTypa:

1. Meroanueckre yka3aHus K BBIIOJHEHHUIO JIAOOPATOPHBIX pabOT MO0 HEOPraHWYECKOW XUMUU /

B.1A. EpmonaeBa [u gap.].. — MockBa : MOCKOBCKHI TOCYyAapCTBEHHBIM TEXHUYECKHI
yauBepcurer umenn H.D. baymama, 2009. — 107 c. — ISBN 2227-8397. — Tekcr :
IEKTPOHHBIA // DnexkTpoHHO-OmOmmoTeunas cucremMa [PR BOOKS : [caitir]. — URL:

http://www.iprbookshop.ru/31062.html

2. EpmonaeBa B.1. Teopernueckre 0OCHOBBI HEOPraHUUECKOW XMMUU : METOJJUUECKUE YKa3aHUs /
Epmonaesa B.M., J[IBynuuanckas H.H.. — MockBa : MOCKOBCKUI TOCYIapCTBEHHbIN
TeXHu4Yeckuil yHusepcureT umenu H.D. baymana, 2011. — 64 ¢. — ISBN 2227-8397. — Tekcr
. JJIEKTPOHHBIN // DnekTpoHHO-OMOMMoTewHass cucrema I[PR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/31277.html

3. Cracey H.®. CripaBovHUK M0 00IIEH ¥ HEOPraHWYECKOH XMMHUH : ydeOHoe mocodue / Crach
H.®.. — Tomck : ToMmckuii nmonurexuudeckuit yHusepcurer, 2014. — 93 c¢. — ISBN 2227-
8397. — TekcT : aneKTpoHHbIH // DnekTpoHHo-01OMoTeuHast cuctema IPR BOOKS : [caiiT]. —

URL: http://www.iprbookshop.ru/34718.html

B) pecypchl cetu-UHTEpHeT:

www.gsoLrwlibrary;

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

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

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



http://www.iprbookshop.ru/31062.html
http://www.iprbookshop.ru/31277.html
http://webbook.nist.gov/chemistry/
http://cea.grc.nasa.gov/
http://www.chem.msu.su/rus/tsiv/
http://www.webelements.com/

9. MarepuaibHO-TEXHUYECKOE o0ecriedeHne TN CIUTIHHbI

B yueOHOM mpomecce Uii OCBOCHHS JUCHUIUIMHBI HWCIOJB3YIOTCS  CIIEAYIOIINE
TEXHUYECKHE CPEACTBA:

-XUMUYEcKas JIabopaTopusi, XHMUYECKUE PEaKTUBEI;

-KOMIBIOTEPHOEC U MYJIbTUMEIUIHOE 00OpyHdoBaHUE (HA JIEKIUAX, IJII CAMOKOHTPOJIS
3HAHUH CTYACHTOB, JJIsI OOECHEeUeHHsI CTYACHTOB METOAMYECKUMH pPEKOMCHIAIMSIMHA B
AIIEKTPOHHOH (opMme);

-puOOpsl M 000pyAOBaHHE Y4eOHOTO Ha3HAYeHUs (MPU BBITOIHEHUU JTaOOPATOPHBIX
pabor);

[Iporpammoil ~ AUCHUIUIMHBI ~ TPEIYCMOTPEHO  HCIOJIB30BAHME  COBPEMEHHBIX
MPOrPaMMHBIX KOMIUIEKCOB U TEXHOJIOTHIA Juist 00paboTku pe3ynstatoB HUPC.



CocraBuTe)n

K.X.H., IOICHT, 3aB. Kadenpr! «Obmas u

HEOPraHUYECKasT XHUMHUD .3. Marnaes
COI'TACOBAHO:

3aB. kadenpoit. «O6rmas u HEOPTraHUYeCKast XUMUSD)» [.3. Marnaes

3aB. BbImycKaromiel kabeapoii «dkoorus

U IIPUPOIOIIOTB30BAHUE) : : 1. 3aypGekos

Hupexrop JIYMP M.A. Maromaepa
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