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1. lean v 32724y TUCHUILIHHBI

[lenpto ocBoeHHMS AUCHUIUIMHBI «OOmass W HEOpPraHWYecKass XUMHUS» SBISICTCS
NpHOOpeTEeHNEe 3HAHWM W HABBIKOB B OOJIACTHM  HEOPTaHMYECKON XUMHUH, IO3BOJISIIOIINE B
JMaIbHEUIIEM MPUMEHSITh UX MPU OCBOEGHUHU JPYIHMX AMCHUUIUIMH 00pa3oBaTeNbHOTO LIMKIA U
nocyenyromniei mpodecCHoHaTbHON AeTETHbHOCTH.

B xoze e€ mocTrkeHus pemaTcs CIEAYIOINe 3a1a4i: COOOIINUTh CTYICHTY CBEACHHUS O
HanboJee 3HAYUMBIX XUMHYECKHX 3HAHUSX, TPUOOPETCHHBIX YEJIOBEUECTBOM HA COBPEMEHHOM
JTare ero pa3BUTHUS, U 3HAYEHUM HAYKHM XMMHUU B KM3HH, M IPAKTHYECKON AesITeNbHOCTH
yenoBeka. JlaTh MpeicTaBiIeHHUS O MHOTOOOpa3sMM XUMHUYECKMX BEIIECTB, UX CHUCTEMAaTHKE,
CTPOEHUH, CBOMCTBAX BEILIECTB U 3aKOHOMEPHOCTSX MX MPEBPALLECHUN B pe3yibTaTe MPUPOIHBIX
U TEXHOTEHHBIX IIPOIECCOB O00OECIEYNTh BO3MOXHOCTH YCBOGHHUS CTYIEHTaMH KOMILIEKCa
XUMHUYECKUX 3HAHUM, HEOOXOOUMBIX Uil U3Y4YEHHS CIEUUATbHBIX TUCIHMIUIMH, a TaKXke Ui
WCIIOJIb30BAaHUS TPUOOPETCHHBIX XUMHUYECKUX 3HAHUH B JajdbHEWIIEH MPaKTHYECKOU
JeATEIbHOCTH.

2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHONH MPOrpaMMbl

Jucuunnuza «O01as 1 HeoOpraHuyecKass XUMHsD) OTHOCUTCS K UKy MaTeMaTUYeCKUX
U €CTECTBEHHOHAYYHBIX JUCLUHUIUIMH U BXOJIUT B €ro 0a30BYIO 4acThb, yuTaeTcs B 1 U 2 cemecTpax
Kypca. [l wu3ydeHHWs TUCHUIUIMHBI CTYAEHT JOJKeH O00JajaTh 3HAHUSMHU IO TMPEAMETY
«Xumusy, ycranapnuBaeMbiMu OI'OC i cpeanero (MoHoro) o0pa3oBaHusl.

3. TpeboBaHus K pe3yJabTaTaM OCBOEHHS JUCUMUIIJIMHBI
[Ipouecc  u3yueHuss  AMCUMIUIMHBI ~ HampaBieH Ha  (QopMHpOBaHHE  CIEAYIOLIMX
o0menpodecCHOHaTBHBIX KOMITETEHITUH:

— CMOCOOHOCTBIO OCYIIECTBIATH TMOWUCK, XpaHEHHWe, 00pabOTKy W aHaimu3 WHpopManuu u3
pa3IUYHBIX WMCTOYHUKOB H 0a3 JaHHBIX, MPEACTaBIATh ee B TpeOyemom Qopmare ¢
UCTIOJIb30BaHNEM MH(POPMAIIMOHHBIX, KOMIBIOTEPHBIX U ceTeBBIX TexHosorui (OI1K-1);

— CIIOCOOHOCTBIO pa3pabaThiBaTh MEPOMPHUATHS IO COBEPUICHCTBOBAHHMIO TEXHOJIOTUYECKUX
MPOIIECCOB MPOU3BOICTBA MPOAYKTOB MTUTAHUS U3 PACTUTENHLHOTO ChIphs (OITK-2).

B pe3yabTare 0CBOCHUS TUCHMILUIUHBI 00yYAIOIIMACH 10JI/KEH:
3HaTh:

-IPUHIUTTHATBHBIE 0COOCHHOCTH MOACIUPOBAHUS MATEMATHUECKHUX, PU3NUECKUX U XUMUIECKHIX

MPOLIECCOB, MPEAHA3HAYEHHBIE 1JI1 KOHKPETHBIX TEXHOJIOTUYECKUX MTPOLIECCOB.

Ymers:

-HCMOJb30BaTh  OCHOBHBIE 3aKOHBl JUCHUIUIMH  WH)XCHEPHO-MEXaHUYECKOTO  MOMYJIS,-

UCIIOJIb30BAaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCHUIUIMH, MpPaBUJa MOCTPOEHUS

TEXHUYECKUX CXEM U UYEPTEKEH,



Baanern:

-OCHOBHBIMH METOJIJaMU TEXHUKO-DKOHOMHUYECKOTO aHaJIM3a, HABBIKAMHU COCTABJICHHS paboumx
IIPOEKTOB B COCTABE TBOPUECKON KOMaH/IbI,

-y4acTByeT, CO 3HAHMEM Jella, B paboTax IO COBEPLICHCTBOBAHHIO IPOU3BOJICTBEHHBIX
IIPOLIECCOB € UCIOJIB30BAHUEM 3KCIIEPUMEHTAIBHBIX JAHHBIX U PE3YJIbTATOB MOACIIUPOBAHNS,
-HaBBIKAMH JICTIOBOTO B3aUMOJICHCTBUS C CEPBUCHON CITY)KOOW U OIEHUBATh UX PEKOMEHIAINHU C
Y4ETOM JKCIIEPUMEHTAILHON pa0OThI TEXHOJIOTUYECKOTO OT/IeNa MPEATPUSATHUS

4. O0beM IMCHUILUIMHBI U BUAbI Y4eOHO# padoThI

Tadauuna 1
Bcero CemecTpsl
Buj yueOHoi1 padoThl 4yacoB/ 3a4.e/. 1 2 2 3
0P0 300 0®0 | 300 | 090 300
KontakTHasi pabora (Bcero) 99/2,75 24/0,7 | 51/14 | 12/0,3 | 48/1,3 | 12/0,3
B Tom unce:
Jlexiumn 33/0,9 8/0,2 |17/0,47 | 4/0,1 16/0,4 4/0,1
IIpakTrueckue 3aHATHS - - -
CeMuHapbl - - -
JlaGopaTopHbie pabOTHI 66/1,8 16/0,4 | 34/0,8 | 8/0,2 32/0,9 8/0,2
CamoctosTensHas PaodoTa | 410395 | 192/53 | 57/1,6 | 96/2,7 | 60/1,7 | 96/2,7
(Bcero)
B ToMm uncrne:
KoHTposibHBIE pabOTHI - - -
KypcoBas pabota (IIpoekT) - - -
PacuerHo-rpadudeckme paboTh - -
NTP - - -
Pedepatsl 18/0,5 18/0,5 | 9/0,25 | 9/0,25 | 9/0,25 | 9/0,25
Jloknaner 17/0,47 18/0,5 7/0,2 | 9/0,25 | 10/0,3 | 9/0,25
[Ipe3enTanuu 10/0,3 12/0,3 5/0,1 6/0,2 5/0,1 6/0,2
u (unu) opyeue 8UObL
CamocmosmenvbHol pabomol.:
[oxrotoska i nadopatopubiv | 3¢y 7212 | 18/0,5 | 36/1 | 18/0,5 | 36/1
pabotam
[ToaroroBka k 3a4ery 18/0,5 36/1 - 36/1 18/0,5 -
IToaroToBKa K K3aMEeHY 18/0,5 36/1 18/0,5 - - 36/1
9K3aMeH\ 9K3aMeH\
BH}:[ OTYETHOCTH 3auer 3ageT 3a4eT 3a4eT JK3aMEH 3K3aMEH
BCET'O b 216 216 108 108 108 108
Oobwmasn yacax
Tpyaoemkocts | BCET'O B
JMCIMIIJINHBI 3ay4. 6 6 3 3 3 3
eIMHUIAX




5. Conepxxanue QM CUUILTHHBI
5.1. Pa3nennl AMCOUIIIMHLI U BUABLI 3aHATHH

Tabauna 2
HauMeHoOBaHUE Yacsl nexum:nnmx Yacsl naﬁopatopﬂmx Beero 4acos
_N'g pagnena 3aHATHHA 3aHATHH
n/n AMCHUIIMHBI 110
ceMecTpam 101010 300 (0010 390 0DO 300
I cenmect 1T I 1T I I
Cemectp P CeMeCTp | ceMecTp | ceMecTp | ceMecTp | ceMecTp
| [lepuoauueckuii 3aKoH 6 1 10 2 16 3
J.1.MenneneeBa
2 Crpoenue aToma 6 ! 10 2 16 3
X
3 NMHNYECKas CBA3b U 5 o) 14 4 19 6
CTPOEHUE MOJIEKYII
Bcero ( cemectp): 17 4 34 8 S 12
11 I I I 11 I
Cemecrtp ceMecTp ceMecTp | ceMecTp | ceMecTp | ceMecTp | cemMecTp
4 PacTtBopb! 10 2 16 4 26 6
9JIEKTPOJIUTOB
5 XuMus 3JIEMEHTOB U UX 6 2 16 4 22 6
COEIMHEHU
Bcero ( cemectp): 16 4 32 8 48 12
Uoro: 33 8 66 16 99 24




5.2. JIeKLIIMOHHBIE 3aHATUS

Tabauuna 3
No HaumenoBanmue
- pasnena Conep:xanue pa3iena
" AUCHMUILINHBI
1 2 3
IlepBbiii cemecTp
IMepuoauueckuii 3axkoH. DopMynupoBKa NEPUOANIECKOTO 3aKOHA.
ITepuoanueckuit Ilepnonnueckuil 3aKOH U IepUOAMYECKas cucTeMa 3j1eMeHToB [[.1.
1 3aKOH MenneneeBa. CTpykrypa nepuonuueckoii cuctemsl. Knaccudukanus
JA.N.MenneneeBa HEOPraHWYECKUX COCIMHEHUN: OKCUIbI, KUCIIOThI, OCHOBAHUS, COJIU.
XUMHUYECKUE CBOMCTBA HEOPraHUYECKUX BEILIECTB
2 Crpoenue Ctpoenue aroma. KBanTtoBble uncna. AtomHable opOuTanu. OcHOBHOE,
BEIECTBA BO30yk/IeHHOE cocTosiHue. SAapo atoma. M3oronsl. [IpaBuiia 3amonHeHUsS
AQO: npuHuun HaumeHslliel 3Hepruu Kieukosckoro, mpaswio ['yHna,
npuniun [laynu. DnektpoHHble (QOpMYINBI. DIJIEKTPOHHOE CTPOCHHE
atoma. Knaccudukaius BEeCTB Mo UX XMMHUYECKOUM MPUPOJIE.
3 Xummnueckas
CBSI3b M CTPOCHUE XUMHUYECKas CBSI3b U CTPOCHUE MOJIEKYJI. BUABI XUMUYECKON CBSA3U
MOJIEKYJI
Bropoii cemecTp
4 PacTtBOpHI PactBopel 3nexTponnToB. Teopus 37IE€KTPOIUTHYECKON IUCCOLUALUU.
snekTponauToB | MEXaHW3M ruaparauuu MOHOB. Cinabble M CHIIBHBIC OIIEKTPOIHTBL.
I'maponus  coneit. HMonHOe mnpou3BeneHUE BOAbl. BomopoaHbii
noka3arenb. OOMEHHBIE peakIuu B BOAHBIX pacTBopax. KucimotHo-
OCHOBHBIE  CBOWCTBAa  COEAMHEHUW  (TEOpUsS]  DIICKTPOIUTHUCCKOM
nuccormanuu). [IpousBeaeHne pacTBOPUMOCTH. Y CIIOBUS OCAXACHUS U
pacTBOPEHUS OCAJIKOB.
OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIC peakiuu. OkucnuTens,
BOCCTAHOBUTEJb, OKHUCIEHUE, BOCCTAHOBJEHUE. THIBI OKHCIHUTEIBHO-
BOCCTAHOBUTEIbHBIX MPOIIECCOB: MEXMOJICKYJISIPHBIE,
BHYTPHUMOJIEKYJISIPHBIE, JTUCITPONIOPLIMOHUPOBAHHUE. Cocranenue
YpaBHEHUU OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX pEAKIHU MeToaaMHu
AJIEKTPOHHOTO OajaHca ¥ MOJypeakiuii (MOHHO-IJIEKTPOHHBINA METOI).
5 | Xumus OOmme cBoiicTBa METAUIOB U UX coeanHeHui. OOmas xapakTepucTuKa

3JICMCHTOB U UX
COE€IUHEHUIN

MeTauioB. Meramindeckast CBsi3b. 3aBUCUMOCTh CBOMCTB METANIOB OT UX
MIOJIOXKEHUsI B mepuoauyeckon cucreme snemeHtoB .M. Menneneesa.
Haxoxxnenune metaiioB B mpupoze. Munepaisl u pynbl. Kiaccudukarmms
MUHEpanoB.  [IpoMbINIIEHHBIE  CMOCOOBI  TONYYEHUS  METaJUIOB:
MUPOMETAIITYPTUYECKUH, TUIPOMETATUTYPTrUYECKUH,
ANEKTPOMETALTYprudeckuii. Ddusznueckne M XHUMUYECKHE CBOWCTBA
MeTauioB. VX OTHOLIeHMe K HeMeTalaM, BOJe, IIeJoYaM, KHCIOTaM,
cMecsM KUCTOT. V3MeHeHHe KHUCIOTHO-OCHOBHBIX M OKHUCIHMTEIbHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB BAXKHEUIINX COETMHEHUIN METAJIJIOB.




5.3. JlaGopaTopHbIii NPAKTUKYM

Taoauna 4

Ne HauMenoBanue Conep:xkanue

n/n J1a00opaToOpHbBIX pasaena

1 3aHATHH

IlepBb1ii cemecTp

1 Bronnoe 3ansiTue. [IpaBuna paboThl B XUMHUYECKOU JJabOpaTOpun

2 [Tepuonnueckuii Illenoynbie ¥  IIEIOYHO3EMEIbHBIE  MeETaibl.  ['ajJoreHsl.
3aKOH ®  Tabiuna | XaabKoreHsl. biiaropogHsie ra3bl
JA.N.MenneneeBa

3 Crtpoenue atoma OIEKTpOHHOE CcTpoeHue aroMa. KBaHTOBbIE uMcia. ATOMHBIE
opobutamu s-p-, d- wm f- Tuma. DHepreTUUecKHe YpPOBHH
anekTpoHoB. [lpunumn Ilaynu, npaBwio XyHOa, OPUHIUIT
HAaMMEHbILIEW »HHEPrUM — KAaK OCHOBA TMOpPSJKA 3arOJHEHUS
aToMHBIXOpOUTaneii. OCHOBHOE M BO30YKIEHHBIE COCTOSIHUS
JIEKTPOHOB B atome. llepuomuueckas cucrema sieMmeHtos J[.M.
MenneneeBa. Ilepuoanueckuid 3akOH. 3aBUCUMOCTh CBOMCTB
AJIEMEHTOB OT UX MOJIOKEHHS B IEPUOIUYECKON CUCTEME.

4 Kiaccsr Oxcunpl. Ux xapaktep u cBoiicTBa. OcHOBHbIE U amdoTepHbIE
HECOPraHHICCKHX TUAPOKCUABI U UX CcBOMCTBAa. KHCIOTHI: HOMEHKIIATypa, CBOICTBA.
coenHeHHH CoJu: TUIIBI M CBOMCTBA.

Bropoii cemecTp

5 Onektponutnueckas | MloHHbIE paBHOBECHS B pacTBOpax. PacTBOpBI 3IEKTPOJUTOB.

JUCCOLMaIus CunpHpie u cnabble 31eKTponuThl. CTEneHb AMCCOIUAIIUH.
Koncranra aucconmanuu (MOHHM3AIMM) KHCIOT U OCHOBAHMIA.
KommiekcHbie COCIMHEHUSI. [ToBenenue KOMILJIEKCHBIX
COEMHEHUN B BOJHBIX PacTBOpax. Y CTOMYMBOCTb KOMIUIEKCHBIX
COCIMHEHMI B BOJIHBIX pacTBOpax. KoHCTaHTa HECTOMKOCTH.

6 I'mpponus conent HNonHoe mpousBeneHue BOAbL.  BOXOpOAHBIM  ITOKa3aTellb.
OOMeHHBIE peaklud B BOAHBIX pacTBopax. [IpomsBencHue
pacTBOPUMOCTH. Y CIIOBUS OCAXICHUS U PACTBOPEHUS OCATIKOB.

7 OxucnurensHo- Turbl OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX MIPOLIECCOB:
BOCCTAaHOBUTENbHBIE | MEXKMOJIEKYIJISIPHBIE, BHYTPUMOJIEKYIISIPHBIE,
peakuuu JIUCTIPONIOPIIMOHUPOBAHUE. Cocrasienue ypaBHEHUU

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuit MeTOJIaMHU
AJICKTPOHHOTO OajlaHca MW TOJypeakui (MOHHO-3JIEKTPOHHBIN
METOJ).

8 Xumuueckue OOmast  XapakTepuCTUKa METaUIOB. 3aBUCHUMOCTh CBOWCTB

CBOIMCTBA METAIJIOB

MCTAJIJIOB OT HX IIOJOXCHHUA B HGpHOI[H‘-IGCKOﬁ CHUCTEMC

snemenToB JI.M. MenneneeBa. ®dusmyeckue MW XUMHYECKHUE

CBOMCTBAa MeETaUIOB. MX oOTHOIIEHWE K HEMeTajllaM, BOJE,

mejaodyaM, KuCiaoTaM, CMECAM KHCIIOT.




6.

CamocTrosiTesqibHasi padoTa CTYJAE€HTOB 10 IMCHUIINHE
Tembl 1011 pedepaTos:

Hcnone3yrorcss  KOHCIEKTBI JIGKUMH W pEeKOMeHAayeMas jaureparypa. Ha

CaMOCTOATCIbHOC N3YUCHUEC BBIHOCATCA CICAYIOIIUC TCMBI:

1.

qacTei

ATOMHbBIE U HWOHHBIE PATUYCHI, SJIEKTPOOTPULIATENBHOCTh, MOTEHLUAN (SHEPTus)
MOHM3AL1H, CPOJICTBO K JIEKTPOHY U MEPUOAUYHOCTD UX MU3MEHEHHUS JUIS Pa3InYHBIX
3JIEMEHTOB.

Knaccel HeopraHndeckux COeIMHEHUH.

Homenkiatypa KOMIUIEKCHBIX COEIUHEHHIA.

OHTanenus  00pa3oBaHMsA. OHTPONUUHBIA M OSHTAIBNUHHBIA  (akTopbl IpH
OIIpEAEICHUY HANPABICHUSI XUMUYECKUX PEAKIUI.

CxopocTh XUMHUUYECKUX peakiui. DakTopsbl, BIUSIOMINE HA CKOPOCTb.
[Ipou3sBeneHne pacTBOPUMOCTH. Y CIIOBUSI OCAXKICHHS U paCTBOPEHUS OCAIKOB.

Tembl 1J1 1OKJIA10B:

Tunsl  OKUCINTENBHO-BOCCTAHOBUTENBHBIX  IPOLECCOB:  MEKMOJIEKYIISIPHBIE,
BHYTPHUMOJIEKYJISIPHBIE, TUCIIPONOPLIUOHUPOBAHUE.

CriocoObI 3aIUThl METAIIOB OT KOppo3uu. 3akoHbsl Dapases.

PacnpocTpanenue MeTajioB B IPUPOAE U MPOMBIIUIEHHBIE CIIOCOOBI MX TOTYYECHUS
IMonroroBka k nmabopatopHsiM paboram. JlaboparopHas paboTa COCTOMT M3 JIBYX

— TEOPETHYECKOM M HKCHepUMEHTaIbHOW. K sKCnepuMeHTanbHOM YacTH CTYACHT

AOIIYCKAC€TCA IOCIIC OCBOCHUA TCOPETUUCCKOro Marcpurajia, BRIIIOJHCHUA JOMAIIHCTO 3aJaHus

u COGGCGI[OB&HI/IH C MOpenoJaBaTcjicM B HWHAUWBUAYAJIbBHOM TIOPAIKCE. I{J’IH BBIITOJIHCHU S

AOMAIIHETO0 3aJaHvd, Ha TICpPBOM 3aHATUH, CTYACHTBI IIOJIY4YarOT HOMCP BapHaHTa,

MIPUCBOCHHBIN CTyJEHTYy Ha Bech ceMecTp. JloMariHee 3aJaHUE BBIMOJHAETCS B TETPAIH.

DKcnepuMeHTallbHas 4acTh oopmiisieTcs: B 1abopaTopHOM KypHaie. Vcrnonb3yercss KOHCTIEKT

JIEKIUH, peKOMEHlyeMasi JTUTeparypa.

Y4eOHO-MeTOoAMYECKOEe U HH(POPMALMOHHOE 00ecieYeHHe CAMOCTOATEIbHOI padoThl

1. Haynosa A.JIL., Marnaes /1.3., Mynanosa C.I1., AtaeBa A.A. «Kparkuii Kypc JeKuii no

oOmeld m Heopranuueckod xumum» Y.l. 1Ig CTyIEHTOB AHEBHOM M 3a04HON (Qopm

o6ydenust. I'posnbrit, [THTY, 2019r. Umeercs Ha kadenpe.

2. Haynmosa A.JI., Marnmaes JI.3., I'aBpynT.B., IllamcamoB X.III. YueGnoe mnocobwue:

«JlabopaTOpHBI MPaKTUKyM MO XUMHHU» JUIsI CTYIEHTOB JHEBHOM M 3a04HON (opm

oOyuenus. I'posnsbiit, [THTY, 2020r. Mmeercs Ha kadenpe.



7. OueHoOYHbIE CPeACTBA
Texkymuii KOHTPOJIb
I cemecTp

TunoBble 3a1aHus 1J1s JJA00PATOPHBIX 3aHATHI

Tema Ne 1. Ilepuoguuecknii 3axod u taduua J.M.MenaesieeBa
1. Kakue siBII€HHs TOKA3bIBAIOT CIOKHOCTh CTPOEHHUS aTOMOB?
2. Kakue snemeHTapHblE 4YaCTUIIBI BXOIAT B cocTaB siaep atromoB? Kakue u3 Hux
OMPENEISAIOT 3apsia A/ipa U IPUPOAY dJIEeMEeHTa?
3. HazoBwuTe 37€MEHT, €clu ero 3JeKTPOHHasT 000J0YKa COCTOUT U3: a) 9 AJEKTPOHOB,
0) 23 2EKTPOHOB.
Tema Ne 2. Ctpoenue atoma
1. Jlns aTroma 3nemeHTa ¢ HOpsAKOBBIM HOMEPOM 20 COCTaBUTH:
3JICKTPOHHYIO M 3JIEKTPOHHO-TPadUIECKyIO (HOPMYJIBI;
2. CTpyKTypa BaJeHTHOTO 3JIEKTPOHHOTO CJI0s BhIpaxkaeTcsi hopmymnoii 2s22p!. Onpenenuts
MOPSIAKOBBIM HOMEP, HA3BaHHUE U 3JIEKTPOHHOE CEMEMCTBO 3TOTO AJIEMEHTA.
3. Kak u3MeHsI0TCsS MeTAIIIMYECKHE CBOMCTBA 3JIEMEHTOB B TJIaBHBIX MOJTPYIIIAX C POCTOM
3apsiaa sapa?
Tema Ne 3. Xumuueckasi CBSI3b M CTPOEHHE MOJIEKY.JI
l. Kakoit tun cBs3u (HemosspHas, MOJAPHAS, KOBAIEHTHAs, HMOHHAs) B MOJEKYJIAX
cnenyromux Bemects: Oz, HBr, CsBr, NaxS, CCls, H>O?
2. Hanwmwure rpadudeckyro popMmyny Monekynsl okcuaa yriaepoaa (IV). Ckonbko o— u

T- CBA3€H B 3TOI MoseKye?

3. Kako#i THI KOBAJIEHTHOM CBA3M — MOJIAPHAS I HETOJIAPHASA — B MOJIEKYJIaX CIIEMLYFOLINX
BemiectB: CO, HI, HyS, OF,, CH4? K aromMaM Kakux 3JIEMEHTOB CMEINAIOTCS OOIue
3JIEKTPOHHBIE NTAphI B 3TUX MOJeKyaax?

II cemecTp
Tema Ne 4. PacTBopbl

1. Yrto Takoe BOJHBIE U HEBOJHBIE PACTBOPHI?

2. Omnpenenuts MaccoByto nomo (%) xnopuna menu (II) B pactBope, ecnu Ha 2 Mo conu
npuxoautcs 15 moneit BoabI.

3. Kak gensrcs BeliecTBa no pacTBOPUMOCTU?

Tema Ne 5. I'maposu3s coJieit
1. Ompenenure cpemy pacTBOpoB (KuCias, HeWTpaiabHas, ocHoBHas) U pH (>7, = 7, <7)

cinenytomux conei: FeSOs, NaxSOs3;,NaxSOs, FeSOs;. Hanumure BO3MOKHBIE



YpaBHEHUS PEaKIUid THIPOJIN3a COJIEH.

2. CocraBbTe ypaBHEHMsI TUAPOIINA3A, IPOUCXOISALIETO PU CMEMNUBAHUU pacTBOpoB KoS
u CrCls. Kaxpas u3 B3ATBIX COJEH THUAPOIU3yeTCs HEOoOpaTuMo J0 KOHIA C
00pa30BaHMEM COOTBETCTBYIOIIUX COJICH.

3. Hamwmcatp peakiuio ruipoin3a CUIMKaTa HaTpUs U ONPeAeTUTh Cpeay pacTBopa.

Bomnpocsl k arTecranusam:

10.

I cemecTp
Bonpocs! Kk nepBoii pyoexkHoOl aTTecTALUN:

JlaiiTe onpeneneHre NOHATHI: 2JIEMEHT, aTOM, MOJIEKYJIa, POCTOE U CI0KHOE BELIECTBO.
[Toyemy uMCnO U3BECTHBIX MPOCTHIX BEHIECTB, MPEBBIMIAET YHUCIO M3BECTHBIX
AJIEMEHTOB?

PykoBoacTBysich mpaBwioM ['yHaa, pacnpenenure M0 HSHEPreTHYECKUM sSYehKaMm
37IeKTPOHKI B CIEIYIOIINX COCTOSHUAX: a) 3p°; 6) 3d°.

B kakoii mocnegoBaTeNbHOCTH, COTJIAaCHO TpaBuiay KIe€dKkoBCKOro, MPOUCXOIUT
3aII0JIHEHUE  DJIEKTPOHAMHM  DHEPreTUYECKHUX YpOBHEHU U TOLypOBHEH B
MHOT03JIEKTPOHHBIX aTOMax?

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

Kakoe MakcuManbHOE KOTUYECTBO JIEKTPOHOB MOKET OBITh y aTOMOB Ha TOCJIEIHEM U
MPEINOCIeAHEM SHEPreTHUECKUX YPOBHIX?

Kakue u3 mpuBeleHHBIX KBAaHTOBBIX IMOAYPOBHEH SBISIIOTCS JOCTPOCHHBIMH, a KaKue
HEJOCTPOEHHBIME U Todemy: 2s', 152, 2p?, 3d°, 410, 3d!°, 6s!, 3d2, 5f142

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

PykoBoacTBysich mpaBwioM ['yHaa, pacnpenenute M0 HSHEPreTHYECKUM sSYehKaM
37IeKTPOHKI B CIEIYIOIINX COCTOSHUAX: a) 3p°; 6) 3d°.

Kakoe cocrosHne aToMa Ha3bIBae€TCs HOPMAalbHBIM, BO30YXIeHHBbIM? Kakumu
croco0amMy MOKHO MIEPEBECTH aTOM B BO3OYKICHHOE COCTOSIHHE?

Kakue kBaHTOBbIE uHCIa XapaKTEPU3YIOT JIHEPreTHUUYECKOE COCTOSHHE JJIEKTPOHA B

aToMe, U KaKoB UX (M3UYECKUN CMBICTT?



11.

12.

13.

14.

15.

16.

17.

18.

Kakue 3HayeHMss MOTYT NMPUHUMATH: a) TJABHOE KBAaHTOBOE YHCIIO; 0) OpOWTAIBHOE
KBaHTOBOE YKCJIO; B) MArHUTHOE KBAHTOBOE YMCIIO; /1) CHMHOBOE KBaHTOBOE unciio? Uto
OTIPE/ICIISIOT B aTOME KBAaHTOBBIE uncia?

Urto Ha3pIBaeTCs JIEKTPOHHBIM 00JaKoM, aTOMHOW opOutansio? Kakyio popmy mmeer
s-, p-, d- atomHBIC OpOUTATN?

Kakue >nmexkTpoHbI Ha3bIBAIOTCS S-, P-, d-, f- JIeKTpOHAMH U KaKOBBI JJIsI HUX 3HAUCHUS
OpOUTALHBIX KBAHTOBBIX YHCET?

Ha xakue a1eKTpOHHBIE CeMeWCcTBA AEATCS JIEMEHTHI 110 3al0JHEHHUIO SHEPTeTHUECKUX
noaypoBHen? KakuM 371€eMEHTOM HAUMHAIOTCS, M KAKUM 3aKaHYMBAIOTCS IEPUOBI?
CocTtaBbTe 3NEKTPOHHO—CTPYKTYpHBIE (POPMYIIBI AaTOMOB C MOPSIKOBBIMU HOMEpamu: 23,
50.

ATOMOM, KaKuX 37€MEHTOB OTBEYAIOT CIeAYIONIUe NEKTPOHHBIE (GopMynbl: a) 1s?, 25,
2p®, 3s2, 3p?; 6) 152, 252, 2p°, 3s?, 3p°, 3d°, 4s%. VkakuTe UX ceMeicTBO, TIepHOJ, TPYMIy,
MOATPYIIY.

CocTaBbTe IEKTPOHHO-CTPYKTYPHBIE (POPMYIIBI aTOMOB YETBEPTOTO MEPHOA: KaTbIHS,
ckanauda. K kakoMy ceMeicTBY 3J1eMEHTOB OHM OTHOCSITCS?

HazoBuTre 31neMeHTBI, y KOTOPBIX BajJ€HTHbBIE 3JEKTPOHBI OMHMCHIBAIOTCA (OpMYyTaMu:
a) 4s%, 4p4; 6) 5s'; B) 3d°, 4s'. B kakom nepuojie, rpyIire, MOArpynne HaXoAsATCs 3TU
aneMeHThl? K kakomMy ceMeicTBY OHM OTHOCSTCA?

Oopazey ounema k I1-oit pybesicnoit ammecmayuu.

T'PO3HEHCKUMU FOCYAPCTBEHHBIH HE®TAHOH TEXHUYECKUHW YHUBEPCUTET

BUJIET Ne 1 k 1-oii py0e:kHoii aTTecTanuu

JucruniamHa Xumus

Nuctutyt HUHI I'pynma ceMecTp 1

«

1. Kakoe MakcUMaldbHOE YHCIO DBJEKTPOHOB MOXET COJepXkaTh MOIypOBEHb
opOuTaILHOE KBAHTOBOE YHCIIO KoToporo L=0.

2. Jlng aroma sseMeHTa ¢ opsSaAKoBeIM HoMepoM 30 yKa3aTh:

— COCTaBHUTH IJICKTPOHHYIO U YJIEKTPOHHO-TPAPUIECKYIO (HOPMYJIBI;

3. CTpyKkTypa BaJeHTHOTO OJJIEKTPOHHOTO CJIOsl BhIpaxkaeTcss Qopmymoii 2s’2p'.
Onpenenuts NOPSJIKOBbIA HOMEp, HAa3BaHUE M JJIEKTPOHHOE CEMEHCTBO 3TOTO
3JE€MEHTA.

YTBEPXIAIO:
» 20 T 3aB.xad. «OX»




10.

11.

12.

13.

Bonpocel ko BTOpoii pyOe:kHOil aTTeCTANMHU:

Urto Ha3zwiBaeTcst okcuaoM? Ha Kakue TUIbI JeAsTCS OKCUIBI?

Hanumure xumuueckue (opmynsl okcuaoB snementoB Il mepuona mepmoamdeckoit
CUCTEMBbI, YIUTHIBasE MAaKCUMaJIbHYIO BaJIECHTHOCTh 2JieMeHTOB. Ha3oBuUTE OKCUABIL.

Kakne wu3 yka3aHHBIX HUXKE OKCHAOB SBISIOTCS OCHOBHBIMH, KHUCJIOTHBIMH U
amporepusivu? a) CrOs, LipO, ZnO, Mny07, P>0Os, FeO, BeO; 6) CrO, Cr03, SiOg,
BaO, PbO, B203, N2Os. CoctaBbTe rpaduueckue GopMysbl OTMEYCHHBIX OKCHIOB.
Hanummre ¢opmyssl OKCHIOB, KOTOpble MOTYT OBITh MOJYY€HBI MPU  Pa3IOKEHUU
cepHoit, dochopHO, KpeMHUEeBOU KHCIOT; ruapokcuaos: wmeau (II) m xemeza (III);
KapOoHara KanbLus, Gpocdara Maruus.

C KaKMMHU U3 MEPEUUCICHHBIX HMKE OKCUJIOB MOXKET B3aUMOJICHCTBOBATD: a) TUAPOKCH/]L
Hatpus; 0) oxcupa kambius. P2Os, BeO, KyO, AlO3, CO2, ZnO. Hanumure ypaBHEHUS
peaKUUil 1 HA30BUTE MPOAYKThI PEAKIUA.

C KakMMU U3 TEPEUMCICHHBIX HUXKE OKCHUJIOB MOXET B3aWMOJECHCTBOBATH: a) CepHas
kucinota; 0) ¢ocdopusii anrugpun. BeO, CrOs, MgO, AlOs;, N2Os. Hanummute
ypaBHEHUS PEaKIUA U HA30BUTE MPOTYKThI PEAKIUM.

Kakue coenmHeHus Ha3bIBalOTCS TUIPOKCHJIAMH, M Ha KaKhe THUIBl OHH JAESATCS?
[IpuBenute npuMepsl.

Kaxue coenunenus HazbiBatoTcs kuciaoraMu? Ha xakue rpynmnsl JeisTCsl KUCIOTHL: a) 110
cocTary; 0) mo ocHoBHOCTH. [IpuBeuTe MpuMepHI.

CocraBbTe (POPMYIBI KHCIOT, COOTBETCTBYIOIIMM KHUCIOTHBIM oKcumaMm: SO3, SiOo,
As0s, P20s, C1O7, CrO3, As>O3, CO,. Ha3oBuTe 3TH KUCIIOTHI, YKAKUTE UX OCHOBHOCTH
U cocTaBbTe rpaduueckue GopMyIbl ITUX KUCIOT.

Hanumure QopMmynsl clenylomux KHCIOT: a) KpeMHHEeBOH; ©) a30THOH; B)
optodochopHO; T) OPTOMBIINIBIKOBOM; J) XPOMOBOH; K) CEPOBOJOPOIHOM; 3)
OpOMOBOJOPOMHOW; M) XJOPHOW. VYKaXUTE€ BO3MOXHBIC KHUCIOTHBIE OCTaTKH
COOTBETCTBYIOIUX KUCIIOT.

Hasoute annons! kucinot: a) HCOs', HoPO4, PO4*, PO3*; 6) SO4*, HSO4, SOs*, CI;
B) S, HS", HSO5", HPO4*; ) HSiO3', COs%, Br, CrO+*; 1) NOs", NO2,, HAsO4>, AsOs*
; %) Br, CH;COO", AlOs*, ZnO,*.

C KakuMU U3 TIEPEUYNCIICHHBIX HUKE BEIECTB MOXKET B3aMMOJACUCTBOBATH (hocopHas
kucnota: As>Os, BaCl,, HoSO4, NaOH, H,O? Hammmurte ypaBHeHHs peakuuid U
HA30BUTE MPOAYKTHI pEaKILIUH.

UTo Ha3bIBAETCS OCHOBAHUEM U YTO Takoe 1menous? [IpuBeaure mpumMepsl.



14.

15.

16.

17.

18.

Hasosure cnenyromme ocunoanus: Ca(OH),, CsOH, Cr(OH)s, Pb(OH)4; 6) Al(OH)s,
TIOH, Sn(OH)s, Mn(OH)>; B) CuOH, Fe(OH),, Fe(OH)s, Mn(OH)4. Ykaxkute wHX

KHUCJIIOTHOCTh M BO3MOXXHBIE OCHOBHBIE ocTaTKu. CocTaBbTe TIpadudeckue (opMyIibl
OTMEUYEHHBIX OCHOBAHMIA.

Hanummure GopMylibl OCHOBaHHH, KOTOPBIM COOTBETCTBYIOT KaTHMOHEL a) MgOH', K,
Fe(OH)**, Cr’*; 6) FeOH?", Cu?**, BaOH"; B) Sn(OH),**, SnOH", Li*, CuOH"; 1) Pb*",
AI(OH),", Au™; n) Fe(OH)*, Ba*", Pd(OH);*, AIOH*".

Kakumu criocobamu MOXHO TOJYyYUTh pacTBOpUMOE B Bojie ocHoBanue? [IpuBenute
YpaBHEHUS PEAKIIHH.

Hanumure ypaBHEHHMS peakuuil IOJy4EHHMs HEPACTBOPUMBIX B BOJE THIPOKCHUIOB
neiicteuem KOH na comu: MgCly, Al(SOs)3, Cr(NOs);, FeSOs4, SnCly. Kakue w3
MOJTYYCHHBIX THAPOKCUJIOB SBIISIOTCS aMBOTEPHBIMU?

Kakune xumnyeckme coequHeHHS Ha3pIBaroTCs cossamu? Kaxue OBIBArOT THUIIBI COJIEi?

[IpuBenure npuMepsl.

Oopaszey 6unema na 2-10 pydexcryro ammecmayuio

T'PO3HEHCKUH I'OCYHAPCTBEHHbBIN HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1 Kk 2-0ii pyOexxHoii aTTecTanuun

JlmcuuninuHa XumMus

HNucturyr NHI I'pynna ceMecTp 1

«

1.

Hanummure ¢GopMynbl OKCHIOB S- M P-3JEMEHTOB IMATOTO IMepuoja NepUOAHYECKOM
CUCTEMbI, YYMUTBHIBASi MX BBICIIYIO BaJCHTHOCTh. YKaXKHUTE€ XUMHUYECKUN XapakTep
OKCHJIOB.

Hanumure a)mis kuciaotr H3POs u HC1O3 Bo3MOXKHBIE KHCIOTHBIE OCTaTKU U (POPMYJIBI
COOTBETCTBYIOIIUX OKCHIOB; 0) miis ocHoBanuid NaOH u Fe(OH), Bo3MoKHBIE OCHOBHBIE
OCTaTKH M (POPMYIIBI COOTBETCTBYIOIINX OKCHAOB; B) Tpaduueckue Gopmynsr H3PO4 u
Fe(OH)s.

3anumure ypaBHeHuUs peakuuid B3aumoneictaus amporeproro Cr(OH)sc pactBopamu a)
THJIPOKCUA HATPusl; 0) CONSIHOM KHCIOTHI.

YTBEPXIAIO:
» 20 T 3aB.xad. «OX»

Bomnpocs! k 3auery
Kakue KBaHTOBBIE YHCIa XAPAKTEPU3YIOT DHEPrETHUYECKOE COCTOSHUE DIIEKTPOHA B

aToMe, U KaKoB UX (hM3UYECKUN CMBICITT?



10.

11.

12.

13

14.

15

16.

17.

Kakue 3HayeHMss MOTYT NMPUHUMATH: a) TJABHOE KBAaHTOBOE YHCIIO; O) OpOWTAIBHOE
KBaHTOBOE YKCJIO; B) MArHUTHOE KBAHTOBOE YMCIIO; /1) CHMHOBOE KBaHTOBOE unciio? Uto
OTIPE/ICIISIOT B aTOME KBAaHTOBBIE uncia?

Urto Ha3bIBaeTCs 3JIEKTPOHHBIM 00JaKoM, aTOMHOW opOutansio? Kakyio popmy mmeer
s-, p-, d- aTomHBIC OpOUTATN?

Kakue >nmexTpoHbI Ha3bIBAIOTCA S-, P-, d-, f- JIeKTpoOHAMH U KaKOBBI JJIsi HUX 3HAUCHUS
OpOUTAILHBIX KBAHTOBBIX YHCET?

Kakue 3HaueHHs MOXKET NMPUHUMATh MarHUTHOE KBAaHTOBOE YHCIO MPHU OPOUTATIBHOM
kBaHTOBOM uucie: | = 2,3,4? CKoJIbKO SHEPTeTHUECKHUX sIY€EeK Ha JTaHHBIX TOTYPOBHSIX?
CKOIbKO W KaKue TOJYpPOBHU HMEIOTCS Ha TPETheM JHepreTudeckoMm ypoBHe? Yem
OTIIUYAFOTCS STIEKTPOHBI ATUX MOAYPOBHEH?

Chopmymupyiite npunnun [layam u, pyKOBOACTBYSACh UM, PACCUMTANTE MaKCUMAJIbHOE
YHCIIO 3JIEKTPOHOB Ha TPETHEM SHEPIreTUYECKOM YPOBHE.

KakuMm mnpuHIMIAM TOJYUHSETCS pPACIpENeNICHUE SJIEKTPOHOB IO IHEPreTUUYECKUM
YPOBHSIM B MHOT'03JIEKTPOHHOM aroMme? B ueM ux cyImHoCTh?

PykoBoacTBysich mpaBwioM ['yHAa, pacnpenenute N0 HSHEPreTHYECKUM sSYehKaM
37IeKTPOHBI B CIEYIOIINX COCTOSHUAX: a) 3p°; 6) 3d°.

B kakoif mocnemoBaTeNbHOCTH, COTJIACHO TpaBuiy KIE€UYKOBCKOTO, MPOUCXOIUT
3aII0JIHEHUE  DJIEKTPOHAMHM  DHEPreTUYECKHUX YpOBHEHU U TOLypOBHEH B
MHOT03JIEKTPOHHBIX aTOMax?

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

Kakoe MakcuManbHOE KOJTUYECTBO JIEKTPOHOB MOKET OBITh Y aTOMOB Ha TOCTEIHEM U

MPENOCIeAHEM SHEPreTHYECKUX YPOBHIX?

. Kakue u3 IMPUBCACHHBIX KBAHTOBBIX HOHypOBHCﬁ SABJIAIOTCA OOCTPOCHHBIMU, a KaKHUC

HEJOCTPOEHHBIME U Todemy: 2s!, 152, 2p?, 3d°, 410, 3d!°, 6s!, 3d2, 5f14?
[aiite coBpemeHHOe ormpeaeneHue nepuoanueckoro 3akoHa J[.M. MengeneeBa u

00BSACHUTE CTPYKTYPY NEPUOINUECKON CUCTEMBI.

. Cxonpko OJICKTPOHOB HAaxOAWUTCA Ha BHCIIHEM OHCPIrETUYCCKOM YPOBHE aToOMOB

AJIEMEHTOB, CTOSLIMX B Hadalle U B KOHIE Kaxjoro mnepuona? Ha kakux moaypoBHAX
HAXOJATCSI 3TU 3JEKTPOHBI?

Jlaiite ompeneneHue MOHSTHUN: «TIEPUOIY, «TPYIMIa», IOATPYIIa» € TOYKH 3pEHUs
CTPOEHUS aToMa.

UYro 03HayvaeT A AAHHOTO aTOMa HOMEp Meproia, HOMEp IPyIIbI?



18.

19.
20.

21.

22.

23.

24.

Yem 00yCIOBICHO HAJIMYKME MOATPYII B Mepuoandeckor cucteme? CKOIBKO U KaKUX
AJIEKTPOHOB HaXOJUTCS HAa BHEIIHEM YHEPreTUYECKOM YPOBHE 3JIEMEHTOB: a) yriepoja u
tutaHa (IV); 6) mapranna u xmopa (VII)?

[ToueMy niepBbIi MEPHUOJT COCTOUT JUIIb U3 ABYX SJIEMEHTOB?

Ha kakue s1eKTpOHHBIE cCeMelcTBA AEATCS JIEMEHTHI 10 3al0JHEHHUIO SHEPTeTHUECKUX
noaypoBHei? KakuM 371€eMEHTOM HAaUYMHAIOTCS, U KAKUM 3aKaHYMBAIOTCS IEPUOIbI?
CocTaBbTe AIEKTPOHHO-CTPYKTYPHBIE (POPMYIIBI aTOMOB YETBEPTOTO MEPHOA: KaIbITHS,
CKaHJUsl, XpoMa, >Kejle3a, MbIIIbsiKa, aproHa. K kakomy ceMelcTBY 3J€MEHTOB OHH
OTHOCSTCS?

HazoBuTre s1meMeHTBI, Y KOTOPBIX BaJCHTHBIE SJICKTPOHBI OMHCHIBAIOTCS (OpMYTaMu:
a) 4s2, 4p4; 6) 5s'; B) 3d°, 4s'. B xakom nepuojie, rpymre,

Kakoii u3 p1eMeHTOB SBISAETCI CaMBIM CHJILHBIM BOCCTAHOBUTEIEM?

CaMBIM CHJILHBIM OKHUCIIUTEIIEM?

OObsicHUTEe, TOUEMY pa3linyhe B CBOMCTBaX XpoMa U Cepbl, XJIOpa U MapraHiia BEJIUKO

JJIA HU3KHUX CTEIICHEH OKHUCICHUS M HE3HAUUTEIIHLHO JJIsA BBICIIHX ?

25.

26.

27.

28.

29.

30.

31.

32.

Yrto Ha3pBaeTca okcuaoM? Ha kakue THIIBI JeIITCsI OKCUIEI?

Hanumure xumuueckue (opmynsl okcuaoB snementoB Il mepuona mepmoamdeckoit
CHUCTEMBI, YUYUTHIBasi MAaKCUMAJIbHYIO BAJICHTHOCTb 3JIeMEeHTOB. HazoBUTE OKCHUIBI.

Kakne wu3 yka3aHHBIX HHUXKE OKCHAOB SBISIOTCS OCHOBHBIMH, KHUCJIOTHBIMH U
amporepuasiMu? a) CrOs, LioO, ZnO, Mn2O7, P2Os, FeO, BeO; 6) CrO, Cr.03, SiO»,
BaO, PbO, B203, N2Os. CoctaBbTe rpaduueckue GopMysbl OTMEYSHHBIX OKCHIOB.
Hanummure ¢GopmMynsl OKCHIIOB, KOTOpPbIE MOTYT OBITh TMOJNYYEHBI MPU  Pa3JIOKECHUU
cepHoit, dochopHO, KpeMHUEeBOW KHCIOT; ruapokcuaos: wmeau (II) m sxemeza (II);
kapOoHaTa KaibIus, ochara MarHusl.

C KaKMMHU U3 MEPEUUCICHHBIX HMKE OKCUJIOB MOXKET B3aUMOJICHCTBOBATD: a) TUAPOKCH/]L
HaTpus; 0) okcun Kanbius. P2Os, BeO, K20, Al,O3, CO2, ZnO? HanumuTte ypaBHEHUS
peaKUil 1 HA30BUTE MPOAYKTHI PEAKIIUA.

C xakuMM M3 TEPEUYUCICHHBIX HUXKE OKCHJIOB MOXET B3aWMOJCHCTBOBAThH: a) cepHas
kucnora; 0) dochopusiit anruapun. BeO, CrO;, MgO, AlOs, N2Os. Hanwumure
YpaBHEHUs pEakLUii U HA30BUTE IIPOLYKThI pEaKIUH.

Kakue coenmHeHus Ha3bIBalOTCS TUIPOKCHJIAMH, M HA KaKUe THUIBl OHH JAESATCS?
[IpuBeauTe MpUMEpHI.

Kaxue coenunenus HazpiBatoTcs kuciaoraMu? Ha xakue rpynmnsl JeisTcsl KUCIOTHL: a) 110

coctaBy; 0) mo ocHoBHOCTH. [IpuBeauTE MpUMeEpHI.



33

34.

35.

36.

37.
38.

39.

40.

. CoctaBbTe (HOPMYJIBI KHCIOT, COOTBETCTBYIOIIMM KHUCIOTHBIM okcunaMm: SO3, SiOo,

As20s, P20s, C1O7, CrO3, As>O3, CO,. Ha3oBuTe 3TH KUCIIOTHI, YKAKUTE UX OCHOBHOCTH
U cocTaBbTe rpaduueckue GopMyIbl ITUX KUCIIOT.

Hamumure ¢opMynbl cleayrommx KHCIOT: a) KpPeMHUEBOW; ©O) a30THOW; B)
optodochopHO; T) OPTOMBIINIBIKOBOM; ) XPOMOBOH; JK) CEPOBOJOPOIHOM; 3)
OpOMOBOZIOPOJTHOM; M) XJIOPHOW. VYKaXUTE BO3MOXHBIC KHUCIOTHBIE OCTATKH
COOTBETCTBYIOIIUX KUCIIOT.

Hasosure annons! kucnot: a) HCOs', HoPO4, PO4>, PO3*; 6) SO4*, HSO4, SOs*, CI;
B) S, HS", HSO5", HPO4*; ) HSiO3", COs%, Br, CrO+*; 1) NOs", NO>, HAsO4>, AsOs*
: ) Br, CH;COO", AlO5*, ZnO,>.

C KakuMU U3 TIEPEUYNCIICHHBIX HUKE BEIIECTB MOXET B3aMMOJACUCTBOBATH (hocopHas
kuciota: As>Os, BaCly, H2SO4, NaOH, H,O? Hamumure ypaBHeHHS peakuuii u
HA30BHUTE MPOIYKTHI PEAKITUH.

Urto Ha3bIBaeTCSI OCHOBAHHMEM U YTO Takoe Iienous? [IpuBeanre npuMepsi.

HazoBure cnemyromme ocHoBanus: Ca(OH),, CsOH, Cr(OH);, Pb(OH)4; 6) Al(OH)s,
TIOH, Sn(OH)4, Mn(OH); B) CuOH, Fe(OH),, Fe(OH);, Mn(OH)s. Vkaxute ux

KHUCJIIOTHOCTh M BO3MOXXHbIE OCHOBHbIE ocTaTKu. CocTtaBbTe rpadudeckue (popMmyibl
OTMEYEHHBIX OCHOBAHMM.

Hanuimre GopMybl OCHOBaHMH, KOTOPBIM COOTBETCTBYIOT KaTwoHbl: 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)3*, AIOH*".

Kakumu crnoco6amMu MOXHO TOJNYYUTh pacTBOpUMoOe B Boje ocHoBanue? IlpuBenute

YpaBHEHUs PEaKLIUH.



Oopazey ounema K 3auemy

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIN HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BUJET Ne 1
JucuuniamHa Xumus
WHucTutyT 41510 I'pynmna CEMECTP 1

1. Jlns aToMa 3y1eMeHTa ¢ MOpsIKOBBIM HOMepoM 20 yKa3aTh:

— mnonoxenue B Ilepmommueckoil cucreme 3IEMEHTOB  (IIEpUOA, TpYIMIIA,
MOArpyMIna);
— COCTaBUTbH DJICKTPOHHYIO U AIEKTPOHHO-TpaprIecKyto GopMyIbl;

—  ONpEeNeTuTh CBOMCTBO (METAILI, HEMETAIL);

2. C xakuMHU U3 TEPEYUCICHHBIX BEIECTB MOXET pearupoBaTh OKCHUJ KalbLMs: OKCUA Oapwus,

Boa, GocdopHas kucnora, okcun xyuopa (VII), rumpokcuy Kamus, HUTpAT IUHKA. 3alUIIATE

YpaBHEHHUS BO3MOXKHBIX PEaKIUi U HAUIIUTE MPOTYKThI PEaKIUil.

3. BanumuTe ypaBHeHHMs peakuuid BzaumojeictBus amdorepHoro Zn(OH): ¢ pactBopamu: a)

TUAPOKCUA HATPHUS, 0) CONSTHONU KUCITIOTHI.

«

YTBEPXIAIO:
» 20 T 3aB.xad. «OX»

Bomnpocsl k arTecranusam:

II cemecTp

Bonpocs! k nepBoii pyoexkHoOl aTTecTALUN:

3anuiuuTe ypaBHEHUS peakUMil B MOJEKYIIPHOM U HOHHO-MOJIEKYJISIPHOM BHJIE,
MPOTEKAIONIMX B BOJHBIX pacTBopax Mexay cienyronmmu Bemectsamu: a) HCl u NaOH
0) NaxS u Pb(NOs3),8) NaClO u HNO:s.

CocraBbTe MOJEKYJSIPHBIE YPAaBHEHHS PEaKIUH, KOTOPBIM COOTBETCTBYIOT CIEAYIOIIUE
MOHHO-MOJIEKYJIIPHbIE YPaBHEHUS:

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

Onpenenure cpeay pacTBOpoB (Kuciasi, HeWTpanbpHas, ocHoBHas) u pH (>7, = 7, <7)
caenyromux coisieit: FeSOs, NaxSO3,NaxSO4, FeSO3. Hanummure BO3MOKHBIE YpaBHEHUS
peakLui THIPOJIN3a COIEH.

CocTaBbTe ypaBHEHHS THAPOJIH3A, IPOUCXOSIIETO MPU CMEIIUBaHUU pacTBOpoB KoS u

CrCls. Kaxxnast u3 B3ATBIX COJICH THAPOIU3YETCSI HEOOpaTHUMO 10 KOHITAa ¢ 00pa3oBaHUEM



COOTBETCTBYIOILIUX COJIEH.

5. Moryr 1M TOpPOUCXOAUTH OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIE PEAKIUU  MEXKIY
cnenyromumu BemiectBamu: HoS u HI, HaS 1 HoSO3, H2SO3 1 HC104?

6. YpaBHSWTE peakIUiO METOJIOM JICKTPOHHOTO OanaHca:

P + HIO; + H2O — H3PO4 + HI

7. 3anummuTe BO3MOXHBIC YPaBHEHUS PEAKIIUN B3aMMOJICHCTBHS MeTa/uIoB: a) Zn, 0) Cu B)
Na, ¢ pactBopamu cienyromux Bemects H,O, NaOH, H2SOs pass, H2SO4 xomn, HCI,
HNO3, FeSOs.

Oopazey ounema na I-10 pyoescuyro ammecmayuro

T'PO3HEHCKUMU FOCYAPCTBEHHBIH HE®TAHOH TEXHUYECKUHW YHUBEPCUTET

BUJIET Ne 1 k 1-oii py0e:kHoii aTTecTanuu

JlucuuninuHa XumMus

HNucturyr NHI I'pynna ceMecTp 2

1. 3anummuTe ypaBHEHHUS PEAKUMl B MOJEKYIIPHOM M HOHHO-MOJIEKYJSIPHOM BHJE,
MPOTEKAIOIIMX B BOJHBIX pacTBopax Mexay cieayrommumu BemectBamu: a) HCl u
NaOH 6) NaxS u Pb(NO3): . B) NaClO u HNO:s.

2. CocTaBbTe MOJEKYJSPHBIE YPABHEHUS PEAKLMI, KOTOPBIM COOTBETCTBYIOT CIEAYIOLINE
MOHHO-MOJIEKYJIIPHbIE YPaBHEHUS:

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

YTBEPX/IAIO:
« » 20 1. 3aB.kad. «OX»

Bomnpocel ko BTOpoii py0e:kHOIl aTTeCTANMH:

1. 3anummure ypaBHEHUsT pEaKUUNA B MOJIEKYJISIPHOM M HOHHO-MOJIEKYJISIPHOM BHJE,
MIPOTEKAIONIMX B BOJHBIX pacTBOpax Mexay cienyronmmu Bemectsamu: a) HCl u NaOH
6) Na>xS u Pb(NO3),8) NaClO u HNO:s.

2. CocraBbTe MOJEKYJSIPHBIE YPAaBHEHHS pEaKIUi, KOTOPHIM COOTBETCTBYIOT CIEAYIOLIUE
MOHHO-MOJIEKYJISIPHBIE YPABHEHUS:

a) SO3* +2H" = SO, + H,0

6) ZnOH' + H' = Zn*" + H,0



Onpenenure cpeay pacTBOpoB (Kucias, HeWTpanbpHas, ocHoBHas) u pH (>7, = 7, <7)
canenyromux cojueit: FeSO4, NaxSO3,NaS04, FeSO;. Hanumure Bo3MoxkHbIE ypaBHEHUS
peakLui THIPOJIN3a COIEH.
CocTaBbTe ypaBHEHHUS THAPOIU3A, MPOUCXOAIIECTO MPU CMEIIMBAaHUU pacTBOpoB KoS u
CrCls. Kaxxnast u3 B3ATBIX COJICH THAPOIU3YETCS HEOOpaTHUMO 10 KOHITAa ¢ 00pa3oBaHUEM
COOTBETCTBYIOILLUX COJIEH.
Moryr nu TPOUCXOOUTh OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIE PEAKIIUU  MEKIY
cnenyromumu BemectBamu: HoS u HI, HoS 1 HoSO3, HoSO3 1 HCIO4?
VYpaBHSITE peakiuio METOA0M 3JIEKTPOHHOTO OajaHca:

P + HIOs; + H2O — H3PO4 + HI
3anummTe BO3MOXKHBIE YpPaBHEHUS PEaklMi B3aMMOCHCTBHS METaLIOB: a) Zn, 6) Cu B)
Na, ¢ pactBopamu cienyromux Bemects H>O, NaOH, H2SOs pass, H2SO4 xomn, HCIL,
HNO:;3, FeSOq.

Ooépaszey dunema na 2-10 pyoexcryro ammecmayuio

T'PO3HEHCKUH I'OCYHAPCTBEHHbBIN HEDTAHONW TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1 Kk 2-0ii pyOexxHoii aTTecTanuun

JucruniamHa Xumus

HNucturyr NHI I'pynna ceMecTp 2

«

1. Vxkaxwure, xkakue u3 crenyromux BemectB Cly, KoCrOs, HCIO, KMnO4, MnSOs4, B
pacTBOpax TMPOSIBISIOT a) TOJBKO OKHCIUTEIBHBIC CBONCTBA 0) OKHUCIUTEIHHO-

BOCCTAHOBUTEIBHYIO JBONCTBEHHOCTh. OOOCHYHTE OTBET.

2. MOI‘YT JU  TPOUCXOAUTH OKHUCIUTCIIbHO-BOCCTAHOBUTCIILHLIC PCAKIHUHU MCKAY

cnenyromumu Bemectamu: HoS u HI, HaS 1 HoSO3, HaSO3 1 HC1O4?
YTBEPXIAIO:
» 20 T 3aB.xad. «OX»

Bomnpocel Kk 3xk3aMeny

—

S

. Uto Takoe pacTBOpbI?

Uro Takoe cMecu?

UTto Takoe BOJHBIE U HEBOJIHBIE PACTBOPHI?

Kakwue npoiiecchl mpoTeKkaroT NPy PACTBOPEHUU BEUIECTB B KUAKUX PACTBOPUTEIIAX ?
Yro Takoe ruapatsl (conbBaThl)? ['uaparanms (conpBaTarus)?

Kaxwue BemecTBa Ha3pIBaroTCsl Kpuctayoruapatamu? [Ipuseaure npumepsl.



7. Uto Takoe HachIlIEHHBIE pacTBOpbI? HeHackIeHHbIE pacTBOPHI?
8. Uro nmokasbiBaeT KO3 (HUIIMEHT PaCTBOPUMOCTH?
9. Kak nensitcst BemecTna 1o pacCTBOPUMOCTH ?
10. Yro Takoe pazdaBieHHBIN pacTBOp? KoHIIEHTpUpOBaHHBIN pacTBOp?
11. Yto Ha3bIBaeTCA MAaCCOBOM J0JIEM paCTBOPEHHOTO BEIIECTBA?
12. Kakue pacTBOpbHl HAa3bIBAIOTCS PacTBOpPaMHU 3NIEKTposUTOB? UYTO sABisieTCd NPUUMHON
JUCCOIMAIIMN AJIEKTPOJIUTA?
13.YT0 Ha3bIBAETCS CTEMEHBIO AJICKTPOJIUTUUECKON TUCCOMAun?
14. BBeneHuem, KakuX MOHOB MOKHO YMEHBIIUTh CTENEHb JAUCCOLMALUA ATOTO JJIEKTPOJIUTA?
Kak n3MeHuTCs cTeneHb AUCCOIUAIUH PU pa30aBICHUHN pacTBOpPA BOIOM?
15. Hanumure ypaBHEHHE AUCCOLMAIIMU BOJbI M KOHCTAHTY auccoluanuu. UTo Ha3bIBaeTcs
MOHHBIM NTPOM3BeieHneM Boabl? Uemy oHO paBHO mpu 25°C?
16. KakoB mopsiioK BEIMYMHBI KOHIIEHTpPAllMd HMOHOB BOJOPOJAa B KHCJIOW Cpelie, MIETOYHOM,
HelTpanbHOi? UTO Takoe BOAOpOAHBINA Noka3arenb (pH) M KakoBBI €ro 3HaYECHHUsI B pa3IMYHBIX
cpenax?
17. Kakue BemniecTBa Ha3bIBalOTCS HHAUMKATOpamMu? KakoBbl NPUYMHBI MU3MEHEHUS] OKPaCKH
WHJIUKATOPOB Npu u3meHennu pH pactBopon?
18. UYro HazpiBaercsi mpousBeneHueMm pactBopumocTtu (IIP)? Kak o0bsicHUTH 0Opa3zoBaHue
0Cajika, PYKOBOJCTBYSICh NPOU3BEACHUEM pacTBOpUMOCTH? KakoBbI YCIOBHUS pacTBOpPEHUS
ocanka?
19. Hanumure Boipaxkenue 1P nis cneayromumx MamopacTBOPUMBIX BEILIECTB:

a) Pblb, AgrCrO4

0) BasO4, Ca3z(PO4)3

B) Mg(OH)2, As2S3
20. Kak MEHSI0TCSI KUCJIOTHBIE CBOMCTBA B PANIY:

a) H2SO3, H2SO4
06) HNO;, HNO3

B) HCIO, HCIO2, HCO3, HCIO4? OtBeT MOTHBHUpYWHTE.
21. KakoB xapakTep IMCCOLMALNN CIETYIOINUX THIPOKCHUIOB:

a) NaOH, Al(OH)3, CuOH. ? OTBeT MOTUBHpYWTE.
22. Hamumure ypaBHEHUSA 3IIEKTPOJIUTHUECKON UCCOINAIINN [ (14%1011170'¢
3JIEKTPOJIUTOB, YUUTHIBAS CTYNEHYATYIO JUCCOLUAIUIO:

a) Al(OH)3, H3PO4, Fe2(SO4)3

r) Fe(OH)3, (NH4)2SO4, Ca(H2POs)2, HoS



1) CuOHNO3;, CaHPO4, AICl3, H2SOs3
e) Mg(OH),, Fe(OH)2Cl, Zn(NOs3)2, NaHS103
23. CocraBbT€ MOJEKYJISpPHbIE M HOHHBIE YPAaBHEHHUS PpEaKLUMH, MPOTEKAOIINX MEXIY
BEILIECTBAMM:
a) MgCOs u HCI; 6) Zn(OH)2 u NaOH; B) Pb(CH3COO), 1 HNOs3;
r) NaHCO3 u NaOH; n) MgOHCI1 u HCI; e) Fe(OH)3 u H2SOa.
24. B kakoM HarmpaBJIeHUH U TToYeMy OyIyT MPOUCXOIUTH CICIYIOIIUE PEaKIIH:
a) NH4OH + HNO3; <= NH4NOs + H,0
6) HCN + KOH {*KCN + H>O
B) CaSOs4 + BaCl, Z»CaCl, + BaSO4

Hanumure noHHBIE ypaBHEHUs peaKLUil.

25. CocTaBbT€ MOJIEKYJISIPHBIE YPaBHEHUS PEAKIUMH, KOTOPBIE BBIPAXKAIOTCA CIEAYIOIIUMHA
MOHHBIMU YPaBHEHUSIMHU:

a) HCO; + OH = COs* + H,0; Pb*" +2I'=Pbl,

6) NO, + H' =HNO2; CaCOs; +2H" = Ca*" + CO; + H,0
26. Uto Ha3biBaeTCA CTeNeHbIO OKUcIeHUsA? Kakue OKuCIUTENbHBIE 4YHCIIa HMEIT B
coeauHeHusx cienyronire aneMeHTs: xjaop B NaClOs; azor B NH4Cl  u NH4NOs; kpemuwuii B
K4Si104?
27. YeM OTIMYAIOTCA OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU OT JPYTUX XUMHUYECKUX
peaxkumii?
28. Kakue u3 npuBeIEHHBIX HUKE PEAKLMHA OTHOCATCA K OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIM?
VKaxuTe B HUX OKHUCIUTENb U BOCCTAHOBUTEIIb.
2NaBr + 2H2SO4 = Br2 + SOz + NaxSO4 + 2H20
CaO + H,O = Ca(OH),
Mn(OH), + 2HCI = MnCl> + 2H,0
MnO; + 4HC1 = MnCl; + Cl, + 2H,O
NaxCOs3 + Ba(NO3), = BaCO3 + 2NaNO3
29. OkucnuTenbHbIE WJIM BOCCTAHOBUTEIBHBIE CBOMCTBA MPOSBIAIOT CIEIYIOIINE YacTUIIbL: Fa,
Sn**, Br,, Sn, S*, Au*", NH3, NO", BiO3", Cr207*?
30. B kakux rpynnax nepuoaunueckoir cuctemsl .M. MenzaeneeBa pacnoyioxKeHbl 3JIEMEHTHI €
SIPKO BBIP@XKEHHBIMU BOCCTAHOBUTEIBHBIMU CBOMCTBAMH, a B KaKHUX C SPKO BBIPAKEHHBIMHU
OKHUCJIUTEIbHBIMH ?

31. OkucneHre Wik BOCCTAHOBIICHUE TPOUCXOIUT MPH MEPEX0IaX:



a) NH; — NO» B) K2Cr207 — Cr2(SO4)3

6) MnSO4 — HMnO4 r) HNO3 — NO
32. MetoaoM 3eKTpoHHOro OanaHca nogdepure Ko3QPHUIHUEHTH B CICTYIONNX OKUCIUTEIEHO-
BOCCTAHOBUTEIILHBIX PEAKIHAX:
Nal+NalO3+H2SOs= [ +Na>SO4+H20
MnO;+NaBiO3+HNO3 = HMnO4+Bi(NO3)3+NaNO3;+H>0
MnO;+02+KOH = KoMnO4+H>0
FeSO4+KMnO4+H2SO04 = Fea(SO4)3+MnSO4+K2SO4+H20

Oo0pa3en 3K3aMeHALMOHHOT0 OnJIeTa

T'PO3HEHCKUMU FOCYAPCTBEHHBIH HE®TAHOH TEXHUYECKUH YHUBEPCUTET

BWIET Ne 1
JlucuuniuHa XumMus
Nuctutyt HUHI I'pynma ceMecTp 2

1. HasoBute cienyromue COEAWHEHHWS, HAMUIIUTE YpPAaBHEHUS AWCCOLMAINM, HPUBEANTE
rpaduueckue popmynsl 3tux coequHennit 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
pEeaKLHil:
Nal+NalO3;+H>SO4= [,+Na>SO4+H>0
MnO>+NaBiO3;+HNO3; = HMnO4+Bi(NO3)3;+NaNO3;+H>0
YTBEPXIAIO:
« » 20 T 3aB.xad. «OX»




8. YueOHo-MeTomuyeckoe 1 HHGPOPMANUOHHOE 0O0ecTiedeHHue TN CIUTIITUHbI

a) OCHOBHasl JIUTepaTypa:

1.
2.

I'muuka H.JL. O6mas xumust. Y4ueOunuk s 6akanaBpos. - M.: FOpaiit. 2017. - 898 c.
Ia6punsa O.C., Octpoymo N.I'. Xumus 3-e uzmanue. M.; M3natenbckuii mEHTP
«Axagemus». 2016. - 304c.

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

Fony6e A.M., FO.A. Jlebenes, I'.H. ®aneeB. Xumus. YueOHuk nis 6akanaBpos. M.:
FOpaiit. 2016. — 527c.

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

I'munaka H.JI. 3anaun u ynpakHeHHs 110 o01meil xumun. Y4eGHoe nocoOue A By30B.
- M.: Uurerpan-IIpecc, 2018. - 240 c.

AxmeroB H.C. Heoprannyeckas xumusi. YueOHoe mocoOue 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.

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

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

Ceunnona JI.JI. Xumudeckue Metoipl aHanu3a. Unentudukamnus Bemiectsa. Yacts 1:
Vuebnoe nmocoodue. - 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, Brmanumup IlaBnoBud. Ananutudeckas xumusi: yueOHUK: B 2 kH. /B. I

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

B) IporpamMMHoe odecriedenne u Internet-pecypcesi:

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-TEXHUYECKOE o0ecnevyeHre JUCHUIIIMHBI

B yuebHOM mpomecce s OCBOCHHMSA JAWCIMIUIMHBI HCIOJB3YIOTCS  CIEAYIOIINE
TEXHUYECKHE CPECTBA:

-XUMHUYECKas JIabopaTopusi, XAMHUUECKUE PEaKTHBBI;

-KOMIIBIOTEPHOE U MYJIbTUMEINIHOE 000pynoBaHHME (HAa JIEKIMAX, U CAMOKOHTPOJISI
3HAQHWH CTYAEHTOB, /s OOECICUYeHHsS CTYJCHTOB METOJMYECKMMU PEKOMEHIAUUSIMH B
AIIEKTPOHHOHU opme);

-npubopbl U 000pyIOBaHME Y4eOHOrO Ha3HA4YeHHs (IIPU BBITOJHEHUH JIAOOPAaTOPHBIX
pabor);

[lporpamMmoif ~ AWMCHMIUIMHBI ~ NPEAYCMOTPEHO  HCIOJIB30BAHHE  COBPEMEHHBIX

IPOTPaMMHBIX KOMITJIEKCOB M TEXHOJIOTHH 117151 06paboTku pe3yiasraros HUPC.
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	26. Что называется степенью окисления? Какие окислительные числа имеют в соединениях следующие элементы: хлор в NaClO3; азот в NH4Cl   и NH4NO3; кремний в K4SiO4?
	27. Чем отличаются окислительно-восстановительные реакции от других химических реакций?
	28. Какие из приведённых ниже реакций относятся к окислительно-восстановительным? Укажите в них окислитель и восстановитель.
	2NaBr + 2H2SO4 = Br2 + SO2 + Na2SO4 + 2H2O
	CaO + H2O = Ca(OH)2
	Mn(OH)2 + 2HCl = MnCl2 + 2H2O
	MnO2 + 4HCl = MnCl2 + Cl2 + 2H2O
	Na2CO3 + Ba(NO3)2 = BaCO3 + 2NaNO3
	29. Окислительные или восстановительные свойства проявляют следующие частицы: F2, Sn2+, Br-, Sn, S2-, Au3+, NH3, NO2-, BiO3-, Cr2O72-?
	30. В каких группах периодической системы Д.И. Менделеева расположены элементы с ярко выраженными восстановительными свойствами, а в каких с ярко выраженными окислительными?
	31. Окисление или восстановление происходит при переходах:
	а) NH3 → NO2  в) K2Cr2O7 → Cr2(SO4)3
	б) MnSO4 → HMnO4  г) HNO3 → NO
	32. Методом электронного баланса подберите коэффициенты в следующих окислительно-восстановительных реакциях:
	б) дополнительная литература:


