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1. Hesn u 3a1a4u TUCHUTLIHHBI

Henpto ocBoeHuss aucuMIuiMHbL «OOmIas W HEOpPraHuyeckas XUMUS» SBISETCS
MproOpeTeHne 3HAHWK W HAaBBHIKOB B O00JAacTH HEOPTaHWYECKOW XHMHH, TIO3BOJISIONINE B
JTAIbHEHIIEM MPUMEHSITh UX MPU OCBOCHHUM JPYTUX AUCIUIUIMH 0Opa30BaTENBHOTO LHMKIA U
nocieayromei mpohecCuoHaAIbHON IeATEIbHOCTH.

B xo/1€ €€ MOCTIKEHUS PEIaroTCs CIIEIYIONNE 3a/1a9k: COOOIIUTh CTY/ICHTY CBEICHUS O
Han0oJiee 3HAYMMBIX XHMHUYECKUX 3HAHUAX MPUOOPETCHHBIX YEJIOBEYECTBOM HAa COBPEMEHHOM
sTame ero pasButus. JlaTe mpeacTaBiieHHsT O MHOrooOpa3uM XHUMHUYECKUX BEIIECTB WX
CTPOCHHMH, CBOMCTBAX M 3aKOHOMEPHOCTSIX HX mpeBpamieHuid.O0ecrneyuTs BO3MOXKHOCTD
YCBOGHHUS CTYACHTAMH KOMIUIEKCA XUMHUUYECKMX 3HAHUH, HEOOXOIWMBIX IJIsi HW3Y4YEHUSs
CHeIUaIbHBIX JUCIHIUIMH, a TAKXKE IS UCTIOJIb30BaHUS MPUOOPETEHHBIX XUMHUYECKUX 3HAHUN B
JATbHEUIIEeH TPAKTHYECKON NeATEIbHOCTH.

2. MecTO TUCHMIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMblI

Juctunnuna «OO01mas 1 HeopraHudeckasi XUMHUS» OTHOCHTCS K IUKITY MaTeMaTHYECKUX
Y €CTECTBEHHOHAYYHBIX IUCHUIUIMH U BXOJUT B €ro 0a30BYIO 4acTh, ynTaeTcs B 1 U 2 cemecTpax
Kypca. Jlns u3ydeHHs OUCHUIUIMHBI CTYJIEHT JOJDKEH o005afaTh 3HAHUSAMU 10 MPEIMETY
«Xumusy, yctanaBnuaeMbiMu OI'OC nist cpennero (moHOro) 00pa3oBaHUsI.

HMuctunmuaa  OIl  wampaBnenus mnoarotoBku ©OakamaBpoB 18.04.01 «Xwummudeckas
TEXHOJIOTUSI»SIBIISIETCA ~ MPENUISCTBYIOMIEH  [UIsi  M3Y4YEeHUS  MOCIEAYIOUUX  JUCIMILIUH:
be3onacHOCTh  KU3HEAEATENBHOCTH, MAaTepUATIOBEICHHE, TEXHOJIOTUS KOHCTPYKIIMOHHBIX
MaTepuagoB,XuMus HepTH U rasza,TepMOJAMHAMUKA M  TeIJIONepeaaya,TupaBliuka H
HedTerazoBas rujpoOMexXaHuKa.

3. TpeboBaHus K pe3yJibTaTaM OCBOEHHS U CHUTLIHHBI
[Ipouecc  u3yyeHUss  AUCUUIUIMHBI ~ HampaBleH HAa  (OPMHUPOBAHUE  CIEAYIOIIMX
oOuenpoeccHoHaNbHbBIX KOMITETSHIUH:

- CrnocoleH pemarh 3ajaud, OTHOCAIIMECS K MPOPECCHOHATBHOU NEATEIbHOCTH, MPUMEHSS
METOJbl  MOJICIMPOBAHMS,  MAaTeMaTHYECKOrOo  aHajiu3a, eCTECTBEHHOHAy4YHbIE U
obmenmkenepusie 3HanusA(OIK-1.);

- cnocoOeH pa3pabaThiBaTh HAyYHO-TEXHUUYECKYIO, MPOEKTHYIO U CIYXEOHYI0 JOKYMEHTAIHIO,
0o(opMIIATE HAYYHO-TEXHHYECKUE OTYETHI, 0030pbI, mybnukamuu, perensuu (OITK-3).

B pe3yibTaTe 0CBOCHHS TMCUMILINHBI 00y4alOIIMIICH TOJIKEH:
3Hath:

-IPUHIUTTHAIBHBIE 0COOCHHOCTH MOICTUPOBAHHUS MATEMATHUECKUX, (PU3NIECKUX U XUMHUECKUX

MponeccoB, MPECAHASHAYCHHBIC JII KOHKPECTHBIX TEXHOJOTUYCCKUX NPOLCCCOB.



YMmerh:

-UCII0JIb30BaTh OCHOBHBIC 3aKOHBI JOUCIHUITIINH I/IH)KeHepHO -MCXaHNUYCCKOT' O MOILYJISI, -
HCIIOJIb30BAaTh OCHOBHBIC 3aKOHBI GCTGCTBGHHOHay‘-IHI)IX JUCHUIIIINH, npaBI/ma HOCT’pOGHI/Iﬂ
TEXHUYCCKUX CXECM U ‘-ICpTC)KGfI,

Baanern:

-OCHOBHBIMHU METOJaMHU TE€XHUKO-3KOHOMHYCCKOI'O aHallu3a, HaBbIKaMH COCTaBJICHUS pa60q1/1x
MMPOEKTOB B COCTaBE TBOPUECKOM KOMAHIbI,

-y4acCTBYeT, CO 3HaHHEM Jeia, B paboTax 10 COBEPIICHCTBOBAHUIO TMPOU3BOICTBEHHBIX
HpOHCCCOB C UCIIOJIB30BAHUEM 3KCH€pI/IMCHTaJ'II>HI>IX JAHHBIX U pCSYJ'IBTaTOB MOI[GJ'II/IpOBaHI/ISI,
-HaBbIKaMH JCJIOBOTO BSaI/IMOIIGI\/’ICTBI/Iﬂ C CCpBI/ICHOﬁ CJ'IY)K6OI\/JI 1 OLICHUBATHh UX peKOMeHI[aIII/H/I C
Y4€TOM 3KCIEPUMEHTAIBHON pabOThl TEXHOJOTHYECKOTO OT/IeNa MPEANPUITHS

4. O0beM IMCUUIJIMHBI M BUAbI Y4eOHOIl padoThI

Taoauna 1
Bcero CemecTpbl
Bua yueOHo# padoThl yacos/ 3a4.e/. 1 2

O0P0O | 0390 (0101]0) 0390 | OPO | 0O3DO
KonTakTHasi padora (Bcero) 116/3,2 | 100/2,8 | 65/1,8 68/1,9 | 51/1,4 | 32/0,9
B tom umcie:
Jlexuun 66/1,8 | 33/0,9 32/0,8 17/0,5 | 34/0,9 | 16/0,4
[TpakTHyeckue 3aHATHS 17/0,5 | 34/0,9 17/0,5 34/0,9 - -
CemuHapsI - 33/0,9 - - - -
JlabopaTopHbie pabOTHI 33/0,9 - 16/0,4 17/0,5 | 17/0,5 | 16/0,4
CamocrosTerHas paodoTa | 1oq3 8 | 15242 | 61/1,7 | 58/1,6 | 75/21 | 94/2,6
(Bcero)
B tom umcie:
KonTpoibHbie paboThl 18/0,5 | 26/0,7 4/0,1 8/0,2 14/0,4 | 18/0,5
Kypcosas paboTta (mmpoekr)
PacuetHo-rpaduueckue paboTh
UTP
Pedepatsr 18/0,5 | 25/0,7 8/0,2 7/0,2 10/0,3 | 18/0,5
JToxmaas! 18/0,5 | 25/0,7 8/0,2 7/0,2 10/0,3 | 18/0,5
IIpesenraruu 10/0,3 4/0,1 5/0,15 5/0,15 4/0,1
u (unu) opyeue 8UObI
CamocmosimenvHou pabomoi.
loxrotoska i nabopatopubiM | a5/ | 351 | 18/05 | 18/05 | 18/05 | 18/0,5
pabotam
IToaroroBka K 3a4eTty
IToaroToBKa K SK3aMeHy 36/1 36/1 18/0,5 18/0,5 | 18/0,5 | 18/0,5
BH):[ OTYETHOCTH SK3aMeH| | IK3aMeH\ dK3aM€EH SK3aM€EH 3K3aMEH 3K3aMEH

JK3aME€H JK3aME€H
O6masn BCETO Bl 5 | 250 | 126 126 | 126 | 126
TPYA0EMKOCTh | Yacax




JMCIMIIJINHBI BCEI'O B 3au. 7 7 35 35 35 35
eTUHUIAX
5. Conep:kanue QM CUUIITHHBI
5.1. Pa3zaennbl AMCHUILIMHBI M BU/IbI 3aHATHH
Tabauna 2
Yacol Yacol Yacol
Ne HaumeHoBanue pasjeiia JIeKIHOHHBIX 1200paTOPHBIX NPaKTHYECKAX Bcero uacos
I /;1 AUCHMIIJIUHBI 11O 3aHSATHIA 3aHSATHIA 3aHATHIH
ceMecTpam
O®0 | 0390 | O®0 | 0390 | OPO | 0390 | OPO | 0300
| cemecTp
. 5 10
1 [Tepnoanueckuit 3aK0H 10 5 5 5 20 20
. N.Menneneena
5 10
2 Crtpoenue atoma 10 5 5 5 20 20
XumMudeckas CBSI3b U 14 5 5 7 ! 14 98 08
3 CTPOCHHE MOJIEKYJT
17 34
Bcero (1 cemectp): 34 17 17 17 68 68
Il cemecTp
4 | PacTBOpHBI 3JIEKTPOJIUTOB 20 10 10 10 30 20
5 XHUMHS DJIEMEHTOB H UX 12 6 6 6 18 12
COEUHEHUN
Bcero (2 cemectp): 32 16 16 16 - - 48 32
17 34
Wroro: 6 | 33 | 33 33 116 | 100




5.2. JIeKLIMOHHDbIE 3AHATHSA

Tadauna 3
Ne HaumenoBanue
I pasjaena Coneprxanue pasjiena
" JAMCHUNINHBI
1 2 3
IlepBbIii cemecTp
Ilepuoanyeckni 3ako0H. PopMyYIMPOBKA IIEPUOJINYECKOIO 3aKOHA.
[Tepnoanueckuit [Iepnoauueckuil 3aK0H M IepUOAAYECKast cucTema 3eMeHToB J[.1.
1 3aKOH MenneneeBa. CtpykTypa nepuoandeckoit cucremsl. Knaccudukanus
J.M.Menneneena HEOPraHWYECKUX COCMHEHUI: OKCUIbI, KUCIIOThI, OCHOBAHUS, COJIU.
XUMHYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB
2 Crpoenue Crpoenne atoma. KsanToBble uncia. AToMHble opoutann. OCHOBHOE,
BEIeCTBa BO30YXeHHOE cocTosiHue. SAapo aroma. M3otonsl. [IpaBuiia 3amoHeHMs
AO: npuHIMN HauMeHbIIeW sHeprun Kieukosckoro, mpaswio ['yHna,
npunnun I[laymu. DnekTpoHHbIE (QOpPMYBI. DIIEKTPOHHOE CTPOCHHUE
atoma. Kiaccudukarus BEmecTB 1Mo X XUMUYECKON IPUPOJIE.
3 Xumuueckas
CBSA3b U CTPOCHHUE XUMHUYEcKasi CBSI3b M CTPOCHUE MOJIEKYI. BUJIbI XUMHUUECKOH CBSI3U
MOJIEKYJT
Bropoii cemecTp
4 PacTtBOpBI PactBOophl 3nexktponuToB. Teopusi 3IEKTPOIUTHUECKON IMCCOLMAIIMU.
snexTponuTos | MexaHu3m TUApaTauu HOHOB. Cnabnie n CHIILHBIE
anekTpoautThl.l uaponus  coneil.  MoHHOE  MpoOW3BENECHHE  BOJBI.
Bonmoponueiii mokasarenb. OOMEHHBIE pEaklMM B BOJHBIX PAaCTBOpax.
KucnoTHo-ocHOBHBIE CBOMCTBA COCMHEHUI (Teopust
ANEKTPOJUTUYECKONW auccormanuu). [IpousBenaeHne pacTBOPUMOCTH.
YcnoBust ocaxaeHUs U paCTBOPEHUS OCAKOB.
OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC peaKkuu. OKuCIuTENb,
BOCCTAHOBUTENb, OKHUCICHHE, BOCCTAHOBJICHHE. THIIBI OKHCIHUTEIHHO-
BOCCTaHOBUTEILHBIX MPOIECCOB: MEXMOJICKYJISIPHBIE,
BHYTPUMOJIEKYJISIPHBIE, JUCTIPOTIOPIIMOHUPOBAHHUE. CocraBieHue
YpaBHEHUN OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIHM METOJAaMH
AIIEKTPOHHOTO 0aslaHca M MOJIypeaknii (HOHHO-3JIEKTPOHHBIN METO/).
5 | Xumns OO0mme CBOMCTBA METAJIOB M UX coenuHeHni. O0Imas xapakTepuCTHKA

3JIEMEHTOB U UX
COEIMHEHUN

MeTaJUIOB. MeTtannndeckas CBA3b. 3aBUCUMOCTH CBOMCTB METAJIJIOB OT MX
IIOJIOKEHUSL B Iepuoauyeckon cucreMe anemeHtoB /.M. Menneneesa.
Haxoxnaenue meramioB B mpupoae. Munepansl u pyasl. Knaccudukarus
MuHepanoB.  [IpoMblieHHbIe  CIOCOOBI  TONYYEHHS]  METaJUIOB:
NUPOMETAILTYPTHUECKHH, TUIPOMETAJUTYPTUYECKUM,
ANEKTPOMETALTYpruueckuil. @Pu3nueckrue ¢ XUMUYECKHE CBONCTBA
MeTauioB. VX oTHOIIeHWEe K HeMeTajlllaM, BOJE, IIejlodaM, KHCIIOTaM,
CMECSIM  KHUCJIOT. VI3MEHEHUEKHUCIIOTHO-OCHOBHBLIX  HMOKHCIHTEIBHO-
BOCCTAHOBHMTEJILHBIXCBOMCTBBAKHEHIIINXCOE THHEHUHMETAIIIOB.




5.3. JlabopaToOpHbBIil NPAKTHKYM

Tabauua 4

Ne HaumenoBanue Copepxanue

n/n J1adopaTOpHBIX pasziena

1 3aHATHH
IlepBbIii cemecTp

1 BBoanoe 3ansTue. [IpaBuna paboThl B XMMHUECKOH J1abOpaTOpHH

2 [Tepunoanueckuit [[lenouynble W IIEJOYHO3EMEIbHBIE  METAUIBL. [ aJlOreHsl.
3aKOH W Tabnuua | XaabKoreHsl. biaropoiHeie rassl
. N.Menneneena

3 Crpoenue aToMa DONEKTPOHHOE  CTPOEHUE  aroMma. KBanroBple  uucina.
AtomHbIcOpOUTANNS-P-, d- W f- THma. DHepreTHdyeckue ypoOBHHU
anekTpoHoB. [lpmHnmn Ilaynmu, mnpaswio XyHzma, NTpUHIHAI
HauMEHBIIEH DSHEPrMM — Kak OCHOBa TMOPSAJKA 3aloJIHEHUS
aToMHbIXOpOuTanei. OCHOBHOE M BO30YXIEHHBIE COCTOSIHUS
3JeKTpoHOB B atome. Ilepuonmueckas cucrema snemeHToB J[.U.
MenneneeBa. Ilepuoanuecknii 3akOoH. 3aBHCHMOCTh CBOWCTB
JIEMEHTOB OT UX IOJIOXKCHMSI B IEPUOIUYECKON CHCTEME.

4 Knaccer Oxkcuapl. Ux xapaktep u cBoiictBa. OcHOBHbIE M amM(pOTEpHbBIC
HEOPraHM4CCKuX TUJIPOKCHIBI U UX CBOMcTBA. KHUCIOTHI: HOMEHKIAaTypa, CBOKMCTBA.
coeuHeHuH CoJu: TUIIBI M CBOMCTBA.

Bropoii cemecTp

5 Onexrponutndeckas | lonHsle paBHOBecHs B pacTBopax. PacTBOpPBI 3IJIEKTPOJIUTOB.

JYCcCOLanus CunbHble U cnabble 37eKTpoauThl. CTeneHb IUCCOLUALINU.
KoHncranta nucconmanuu (MOHU3AIMM) KHUCIOT M OCHOBAaHUU.
KommiekcHsie COCIUHEHMUS. IToBenenune KOMIUIEKCHBIX
COCIMHEHUH B BOJHBIX PacTBOpPax. YCTOMYMBOCTh KOMILIEKCHBIX
COEIMHEHUH B BOJHBIX pacTBOpax. KoHCcTaHTa HECTOMKOCTH.

6 I'upponus conen HNonnoe mnpousBeneHue BoAbl. BomoponHblii  MOKa3areb.
OOMeHHBIE peakuMu B BOJAHBIX pacTBopax. IlpousBenenue
pPacTBOPUMOCTH. Y CJIOBUS OCAXICHUS U PACTBOPEHUS OCAIKOB.

7 OxucnurenpHo- Tunel OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX IIPOLIECCOB:
BOCCTAHOBUTEIBHBIE | MEKMOJIEKYIIIPHBIE, BHYTPUMOJIEKYJIIPHBIE,
peakuuu JUCTIPONIOPLIUOHUPOBAHHUE. CocrasieHne YpaBHEHUN

OKHUCIIMTEIBbHO-BOCCTAHOBUTEIBHBIX peakuui METOaMHU
IEKTPOHHOTO OanaHca W TOJypeakiuil (MOHHO-3JIEKTPOHHBIN
METO).

8 XuMHYeCcKue OOmiast  XapakTepuCTHKa METAUIOB. 3aBHCUMOCTh  CBOWCTB

CBOMCTBA METAJJIOB

METaJUIOB OT MX TMOJOKEHUsI B MEPUOJUYECKOM CcucTeme
snementoB J[.MA. Menzaeneena.
CBOMCTBA MeETaIoB. X OTHOIIGHHME K HEMeTajlaM,

dusnyeckue M XUMHUYECKHE
BOJIE,
[ea04aM, KHUCJIOTaM, CMECSIM KHCIIOT.




5.4. IlpakTHyecKue 3aHATUSA

Ne HaumenoBanue Copepxanue
n/n NPaKTHYeCKUX paszeJia
1 3aHATHH

IlepBbIii cemecTp

1 [Tepuognueckuit [[lenouyHble W IICJIOYHO3EMEIbHBIE  METAUIBL. [ alOreHsl.
3aKkOH W Tabnuua | XaabKkoreHsl. biaropoiHeie rassl
JA.N.Menneneena

2 Crpoenue aToMa OnexkTpoHHOEe cTpoeHue aroma. (OCHOBHOE U BO30YXICHHbBIE

COCTOSIHUSL DJJIEKTpOHOB B arome. [lepuoauueckas cucrema
anemeHnToB .M. Menneneesa. [lepuoandeckuii 3akoH.

3 Kitaccet Oxcupgpl. Ux xapaktep u cBoiictBa. OCHOBHbIE U aM(OTEpHBIE
HCOPraHMYCCKuX TUJIPOKCHIBI U UX CBOMCTBA. KHMCIOTHI: HOMEHKIIaTypa, CBOMCTBA.
COe/MHEHNH ConM: THIIBI M CBOMCTBA

Peakimu moHHOTO 00MeHa. KHCIIOTEI, OCHOBaHMS, COJIM B CBETE
PacrBopst ANEKTPOIUTUYECKON Tucconnanuu. AMQOTepHbIE JEKTPOIUTHI
4 JNIEKTPOJINTOB

6. CamocrosiTeJibHasi pa6oTa CTYJAE€HTOB MO JUCHHUILINHE

Tembl 1151 pepepaToB:

Hcnonb3yroTcss KOHCHEKTHl JIGKIMM W pekoMeHayemas jaureparypa. Ha

CaMOCTOATCIIBHOC H3YYCHHUE BBIHOCATCA CICAYIOIIUC TEMBI:

1.

ATOMHBIE U HWOHHBIE DPAIUYChHI, AJIEKTPOOTPUIIATEIHHOCTh, MOTEHLUAT (SHEPrus)
WOHH3AIUH, CPOJICTBO K DJIEKTPOHY M NEPUOAMYHOCTh UX U3MEHEHUS JUIS Pa3InYHbIX
AJIEMEHTOB.

Krnaccel HeopraHm4eckux coeuHEeHHI.

Homenknatypa KOMITJIEKCHBIX COEIMHEHHI.

OHTanbnus 00pa3oBaHMs. OHTPONMMUHBIA ¥ SHTAJIBNUUHBIA  (QAKTOPBl MPU
ONpEe/IETICHUN HAIIPaBJICHUSI XUMHUUECKUX PEAKLIUM.

CKOpOCTh XMMUYECKUX peakiil. DaKTophbl, BIUSAIONINE HA CKOPOCTb.
[IpousBeneHne pacTBOPUMOCTH. Y CJIOBUSI OCAXKICHUS U PACTBOPEHUS OCAIKOB.

TeMbl 1J151 JOKJIAA0B:

Tumnel  OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX  MPOILIECCOB:  MEXKMOJEKYJSPHBIE,
BHYTPHUMOJIEKYJSIPHBIE, TUCIIPOTIOPLIUOHUPOBAHUE.

CrniocoOblI 3alUThl METAIIOB OT KOppo3uu. 3akoHbl Dapajes.




3. PacnpocTpanenne  MeTaJUIOB B MPUPOJE M MPOMBIIUICHHBIE CHOCOOBI HX
MOJIyYEHUS
IMonroroBka k naboparopHsiM pabotam. JlaboparopHasi paboTa COCTOMT H3 IBYX
4acTel — TEOPETHYECKOW M DKCIEPUMEHTaNbHOU. K OKCIEpHMEHTAIBHOW YacTH CTYACHT
JIOTIYCKAETCsl TIOCJIE OCBOEHUSI TEOPETUUYECKOI0 MaTepHasa, BBIIOIHEHUS JOMAIHEro 3aJaHus
u cobeceloBaHUS C TMPENoAaBaTeieM B WHAWBUIYAIBHOM TMopsake. /s BBINOIHEHUS
JOMAIlIHEro 3aJaHus, Ha TIEPBOM 3aHATHUHM, CTYJIEHTHl IIOJy4alOT HOMEp BapHaHTa,
MIPUCBOCHHBIN CTyJEHTY Ha Bech cemecTp. JlomaliHee 3agaHHe BBINOJHSAETCS B TETPAJU.
DKcnepuMeHTallbHas 4acTh oopmiisieTcs B 1abopaTOpHOM KypHase. Mcrnonb3yeTcs: KOHCIEKT
JIEKIUH, peKOMEHyeMasi JINTeparypa.

YueOHO-MeTOoAUYeCKOe U MH(OpMaLHOHHOE o0ecTieYeHre CaMOCTOSITeIbHOH padoThl

1. Jlaynosa A.JI., MarnaeB /1.3., Mymanosa C.I1I., AtaeBa A.A. «Kpatkuii Kypc JeKIuii 1o
oOuieil u Heopranuyecko xumum» Y.l. g CTyIeHTOB AHEBHOW U 3a04HOU (hopm
oOyuenus. I'po3usiit, [THTY, 2019r.Umeercs Ha xadenape.

2. Jlaymosa A.JI., Marmaes [I.3., I'aBpynT.B., Illamcamor X.III. Y4eOnoe mocoOwue:
«JIaGopaTopHBI TPAKTUKYM IO XUMHUW» JUIS CTYACHTOB JTHEBHOW W 3a04HON (opm
o0yuenus. ['po3nsrit, [THTY, 2020r.Mmeetcs Ha kadenpe.

7. OueHoYHBbIE CPeACTBA
Texkyuuii KOHTPOJIb
| cemecTp
Tunosble 3aJaHUs IS JJA0OPATOPHBIX M NMPAKTHYECKUX 3aHATHI
Tema Ne 1. Ilepuoauueckuii 3axkoH u taduua J.M.MenaesieeBa
1. Kakue siBlIeHUs TOKa3bIBAIOT CIIOKHOCTH CTPOEHUSI aTOMOB?
2. Kakue nsnemeHTapHble YacTHUIIBI BXOJIAT B cocTaB sjep atomoB? Kakue u3 HHX
ONIPENENAIOT 3apsij s1pa U IPUPOIY dJIEMEHTA?
3. HazoBute 31eMeHT, eciH ero 3JeKTpOHHAs 000JI0UYKa COCTOUT U3: a) 9 BIEKTPOHOB;
0) 23 37EeKTPOHOB.
Tema Ne 2. Ctpoenne atoma

1. Jlns aroma sreMeHTa ¢ MOpsIKoBbIM HOMEpoM 20 COCTaBUTH:
3JIEKTPOHHYIO U 3JIEKTPOHHO-TpaduyuecKyro GopMyIbl;

2. CTpyKTypa BaJeHTHOTO 3JIEKTPOHHOIO CIos BhIpaxkaeTcst hopmymoii 2s22pt. OnpeenuTs
MIOPSIIKOBBIM HOMED, HA3BAHUE U DJIEKTPOHHOE CEMENCTBO 3TOTO JIEMEHTA.

3. Kak u3mMeHs10TCs MeTauInYecKue CBOMCTBA JIEMEHTOB B IJIABHBIX MOJATPYIIAX C POCTOM
3apsna sapa?

Tema Ne 3. Xumnueckasi CBSI3b U CTPOCHHE MOJICKYJI



1. Kakoifi Tum cBasu  (HemossipHAs, IOJSAPHAS, KOBAICHTHAs, HOHHAS) B MOJEKYIaX

cneayromux Bemiects: Oz, HBr, CsBr, NaxS, CCls, H,O?

Hanumure rpaduyeckyro dpopmyiny moinekynasl okcuaa yriepoga (1V). Ckonpko o— u
TT- CBsI3E€H B 3TOM MOJIeKyJie?

Kaxo# TuIl KOBaJIGHTHOM CBSA3M — MOJISIPHAS WIKM HETIOJISIPHAs — B MOJIEKYJIaX CIEAYIOIINX
Bemects: CO, HI, H»2S, OF,, CH4? K aromMaM KakuxX 2JI€MEHTOB CMENIAKOTCSA 0O0Iue
AIIEKTPOHHBIE TTAPBI B ATUX MOJIEKYyIax?

llcemecTp

Tema Ne 4. PacTBopbI

1.
2.

3.

UTto Takoe BOJHBIC U HEBOIHBIC PACTBOPHI?
Ompenenuts MaccoByto aoito (%) xmopuna meau (1) B pactBope, eciu Ha 2 MoJi coJid
NpUXoAUTCs 15 MoJieit BOABI.

Kak gensrcs BemecTBa mo paCTBOPUMOCTH?

Tema Ne 5. I'maposiu3s coJieit

1. Ompenenure cpeny pacTBopoB (Kuciasi, HeliTpaiabHast, ocHoBHas) u pH (>7, =7, <7)
cnenyromux conei: FeSOs, NarSOs3,NaSOs, FeSOsz. Hamummmre BO3MOKHBIE
YpaBHEHUS PEAKIUI TUAPOJIN3a COJICH.

2. CocraBbTe ypaBHEHUS THAPOJIN3A, POUCXOIAIIETO MTPU CMEITMBAHUN PAacTBOPOB KoS
u CrCls. Kaxkngas w3 B3ATBIX COJICH THIPOJU3YETCS HEOOpaTuMo 10 KOHIA C
00pa3oBaHUEM COOTBETCTBYIOIIHUX COJICH.

3. Hamnwmcarp peakiuio TuIposn3a CUIMKaTa HaTpus U ONPEAEIUTh Cpeay pacTBopa.

Bonpocsl k aTTecTanmusMm:

| cemecTp

Bomnpocs! k mepBoii py0e:KHON aTTecTAlUM:

1. [[aﬁTe OIIPCACIICHUC MMOHSATHH: QJICMCHT, aTOM, MOJICKYJIA, IPOCTOC U CIIOKHOC BCUICCTBO.

[louemy 4YHMCIO M3BECTHBIX MPOCTBIX BEIIECTB, MPEBBILAECT YHUCIO H3BECTHBIX
3IeMEHTOB?

PykoBonctBysice mpaBuniom ['yHaa, pacnpenenutre IO HSHEPreTUYECKUM sYerKam
JIEKTPOHBI B CIIEAYIOMIUX COCTOSHUSX: a) 3p°; 6) 3d°.

B kakoil mocnegoBaTeNbHOCTH, cOIrIacHO mnpaBuiny KieukoBCKOro, MPOUCXOAUT
3al0JIHEHUE  DJIEKTPOHAMHM  DHEPreTUUYECKUX YpOBHEM U TOOypOBHEH B

MHOTOJJICKTPOHHBIX aromax?



10.

11.

12.

13.

14.

15.

16.

17.

18.

Kakoit u3 momypoBHel 3amousHsieTcs panee: a) 45 wiu 3d? 6) S5p wiu 4d? Otser
MOTUBHUPYUTE.

Kakoe mMakcuManabHOE KOJIHMUYECTBO JICKTPOHOB MOXET OBITh Y aTOMOB Ha MOCIEIHEM H
MPEOCIeTHEM SYHEPTeTUIECKUX YPOBHSIX?

Kakune W3 mpuBEJICHHBIX KBAaHTOBBIX IOJYPOBHEH SIBJISIFOTCSI JOCTPOCHHBIMH, a KaKHE
HeJIOCTPOEHHBIME 1 nouemy: 2st, 1s%, 2p*, 3d®, 4110, 3d'°, 6st, 3d?, 5f14?

Jlaiite coBpeMeHHOe ompeneiaeHue nepuoaudeckoro 3akona J[M. Menneneesa u
O0O0BSACHUTE CTPYKTYPY NEPUOINIECKON CUCTEMEI.

PykoBoactBysick mpaBuiom ['yHma, pacrpeienuTe IO DHEPreTHUYSCKUM SUCHKaM
NEKTPOHBI B CIEAYIOIIMX COCTOSHUAX: a) 3p°; 6) 3d°.

Kakoe cocrossHme artoMa Has3bpIBa€TCs HOPMAJbHBIM, BO30YXJIeHHbIM? Kakumu
croco0aMu MOYHO TIEPEBECTH aTOM B BO30YKJIEHHOE COCTOsIHUE?

Kakne KkBaHTOBBIE 4YHCIIa XapaKTEPH3YIOT DHEPTETUYECKOE COCTOSHUE DJIEKTPOHA B
aToMe, U KaKoB UX (pru3nuecKkuil cMbIci?

Kakue 3HaueHHMs MOTyT NpPUHHMATh: a) TJIABHOE KBAaHTOBOE 4YHCIO; 0) opOHTambHOE
KBaHTOBOE YHCJIO; B) MATHUTHOE KBAHTOBOE YHCIIO; JI) CHMHOBOE KBaHTOBOE uncio? Yto
OTIPEIEeIISAIOT B aTOME KBAHTOBBIE yncia?

UTo Ha3bIBaeTCs DJIEKTPOHHBIM O0O0JaKkoM, aTOMHOW opOuTanbio? Kakyro dbopmy mmeer
S-, p-, d- atTomHBICOpOUTATH?

Kakue 351eKTpoHbI Ha3bIBalOTCS S-, P-, d-, f- aJeKTpoHAMU ¥ KaKOBBI JUISI HUX 3HAYCHUS
OpOUTANILHBIX KBAHTOBBIX YHCEN?

Ha xakue sneKkTpoHHBIE ceMeiCTBa AENATCS SJIEMEHTHI [0 3al0THEHUIO YHEPreTHUECKUX
noaypoBHei? KakuM 351eMEHTOM HauYMHAIOTCS, M KAKUM 3aKaHYMBAIOTCS IEPUOIBI?
CocTaBbTe AIIEKTPOHHO—CTPYKTYpHBIE (DOPMYJIBI ATOMOB C MOPSAIKOBBIMU HOMEpamHu: 23,
50.

ATOMOM, KaKuX 31€MEHTOB OTBEYAIOT CIIEAYIOIIME NEKTPOHHBIE hopMmyibl: a) 1%, 282,
2p6, 35, 3p2; 0) 152, 252, 2p6, 352, 3p6, 3d°, 4s%. Vkaxxurte ux cemMeiicTBo, MIepPUO, TPYIIILY,
MOATPYIIY.

CocTaBbTe NEKTPOHHO-CTPYKTYpHBIE (OPMYIBI aTOMOB YETBEPTOTO MEPUOAA: KaIbIIHS,
ckauaus. K kakoMy ceMeiCTBY 2JIeMEHTOB OHH OTHOCSTCS?

HazoBute snemMeHTHI, Y KOTOPBIX BAJICHTHBIE AIIEKTPOHBI OMUCHIBAIOTCS (HOPMYIIaMU:
a) 4s?, 4p4; 0) 5st: B) 3d°, 4s'. B kakom nepuojie, rpynme, NoArpynne HaxoJIsiTcsa 3TH

anemeHThl? K KkakoMy ceMelcTBY OHU OTHOCATCS?



Oopaszey ounema K 1-oit pyoexncnoit ammecmavuu.

T'PO3HEHCKHUU I'OCYJAPCTBEHHbBIH HE®TAHOU TEXHUYECKHH YHUBEPCUTET

BUJIET Ne 1 k 1-oii py0e:xHoii aTTecTanuu

Jucuunnuxa Xumus

WuctutyT 41510 I'pymnma ceMecTp 1

«

1. Kakoe MakcUMallbHOE YHCIO D3JIEKTPOHOB MOXET COJIep’KaTh IOJYypOBEHb
opOuTaNbHOE KBaHTOBOE YnCIo KoToporo L=0.

2. Jlns aTroma syieMeHTa ¢ OpsIKOBBEIM HoMepoM 30 ykasath:

— COCTaBHTb IEKTPOHHYIO U 3JIEKTPOHHO-TpadudecKyro (GopMyIbl;

3. CTpyKTypa BAJEHTHOTO JIIEKTPOHHOTO CIOS BBIpaXkaeTcsa (opMymoii 2s22pl.
OnpenennTe NOPAIKOBBIM HOMEpP, HA3BAaHHE M JJIEKTPOHHOE CEMEMCTBO HTOTrO
JJIEMEHTA.

YTBEPX/JAIO:

» 20 1. 3aB.kad. «OX»

Bonpochl kK0 BTOPO#i py0Oe:KHOM aTTeCTAIUN:

Yro HasrpiBaeTcsa okcuaoM? Ha kakue THUIIBI AeIATCS OKCUIBI?

Hanumure xumudeckue Qopmynsl okcugoB snemeHtoB |l mepuona mepuoamueckoit
CUCTEMBbI, YUYUThIBasi MAaKCUMAaJIbHYIO BaJICHTHOCTb 3JIeMeHTOB. Ha3oBuTe oKkcuabl.

Kakne wu3 yka3aHHBIX HHUXKE OKCHAOB SBISIIOTCS OCHOBHBIMH, KHUCJIOTHBIMH U
amdorepusiMu? a) CrOs, Li0,Zn0O, Mn;07, P20s, FeO, BeO; 6) CrO, Cr.03, SiO2, BaO,
PbO, B203, N20s. CoctaBbTe rpaduyeckue GopMysibl OTMEYSHHBIX OKCUIOB.

Hanummure ¢opmysnsl OKCHIOB, KOTOpPbIE MOTYT OBITh MOJYYEHBI MPU  PaA3IOKEHUU
cepHoii, (GocdopHOil, kpeMHHEeBOW KucaOT; rumpokcuaos: wmeau (1) u xeneza (I11);
kapOoHata KanbLus, pocdara Maruus.

C xakuMHM U3 MEePEUHUCICHHBIX HUKE OKCHIOB MOXKET B3aUMOJCHCTBOBATh: ) TUAPOKCH]L
Hatpus; 0) okcun kanbims. P20s, BeO, KoO, AlbOs, CO., ZnO. Hanuiiute ypaBHEHUSI

peakuuii ¥ Ha30BUTE MPOLYKTHI PEAKLIUM.
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18.

C KakuMH U3 TEPEUMCIIEHHBIX HI)KE OKCHIOB MOKET B3aUMOJICHCTBOBATH: a) CepHast
kucinora; 0) ¢ochopueii anrumpun. BeO, CrOs, MgO, AbOsz, N20s. Hamumure
YPaBHEHUS PEAKLUUNA U Ha30BUTE MPOLYKTHI PEAKLIUM.

Kakne coemuHeHHs Ha3bIBalOTCA THAPOKCHUIAMH, W HAa KAaKUE TUIBI OHH JENATCS?
[IpuBenure npuMepsl.

Kakne coenuHenns Ha3pIBarOTCsA KUcIoTamMu? Ha Kakue rpymnibl AeisTCs KHCIOTHL: a) 1o
cocraBy; 0) o ocHoBHOCTH. [IpuBeauTE MPUMEPHI.

CoctaBbTe (GOPMYJIBI KHUCIOT, COOTBETCTBYIOIIMM KHCIOTHBIM Okcumam: SOs, SiOp,
As>0s, P20s, Cl.O7, CrO3, As203, CO». Ha3oBuTe 3TH KUCIIOTHI, YKQKUTE KX OCHOBHOCTb
U cocTaBbTe rpaduyeckue GopMysbl ITUX KUCIOT.

Hanummure ¢opmyasl ciaeayrommx KUCJIOT: a) KpeMHHUEBOM; ©) a30THOH; B)
oprodocopHOi; T) OPTOMBILIBIKOBOM; 1) XpPOMOBOM; K) CEpOBOJOPOAHOM; 3)
OpOMOBOJIOPO/THOM; W) XJIOPHOW. YKaXHUTE BO3MOXKHBIE KHCJIOTHBIE OCTAaTKH
COOTBETCTBYIOIINX KUCIIOT.

Hazosute armons! kucnot: a) HCOs, H2PO4, PO4*, PO3*; 6) SO4%, HSO4, SOs%, CI;
B) S%, HS", HSO3, HPO4%; 1) HSiO3", COs%, Br, CrO+%; m) NOs', NO2", HAsO4?, AsO4*
; %) Br, CHsCOO", AlOs¥, ZnO2%.

C kakuMM W3 TIEPEUYMCIICHHBIX HIKE BEIIECTB MOXKET B3aMMOJICHCTBOBaThH (ochopHas
kucinora: As;Os, BaCly, H2SOs, NaOH, H,O? Hamumwre ypaBHEHHsS peakmuidi |
HA30BUTE MPOAYKTHI pEaKIUU.

UTto Ha3bIBaeTCsl OCHOBAHMEM U YTO Takoe Ienous? [IpuBenute npumepsl.

Hazosure caenyromme ocHoBanus: Ca(OH)p,CsOH, Cr(OH)s, Pb(OH)4; 6) Al(OH)s,
TIOH, Sn(OH)s, Mn(OH)2; B) CuOH, Fe(OH)2, Fe(OH)3, Mn(OH)s. Vkaxkwure wux

KHUCJIIOTHOCTh W BO3MOXKHBIE OCHOBHBIE ocTaTku. CocrtaBbTe Tpadudeckue (Gpopmyssi
OTMEYEHHBIX OCHOBaHUIA.

Hamumire hopMyiibl OCHOBaHHUM, KOTOPBIM COOTBETCTBYIOT KaTHOHBI: a) MgOH®, K,
Fe(OH)?, Cr**; 6) FeOH**, Cu?*, BaOH*; B) Sn(OH).**, SnOH"*, Li*, CuOH*; r) Pb*",
AI(OH);*, Au*; n) Fe(OH)*, Ba?*, Pd(OH)s*, AIOH%.

Kakumu cmocobamMu MOXHO TONYyYUTh pacTBopuMoe B Bojae ocHoBanue? [IpuBemute
yYpaBHEHHS PCAKIIHH.

Hanummure ypaBHEeHHS peakiuil MOJTY4YeHHUS HEPACTBOPHUMBIX B BOJE TUIPOKCHUIIOB
neiicteueM KOH na comu: MQCl, Alx(SOs)s, Cr(NOsz);, FeSOs, SnCl,. Kakue wu3
MOJTy4E€HHBIX THUIPOKCHJIOB SBISIOTCS aM(POTEPHBIMU?

Kakune xummueckue coequHeHHs] Has3biBaloTcs colisiMu? Kakue OBIBArOT THIBI COJEi?

[IpuBeaute mpuMepsl.



Obpazey ounema na 2-10 pyoexicHylo ammecmauuio

T'PO3HEHCKHUU I'OCYJAPCTBEHHbBIH HE®TAHOU TEXHUYECKHH YHUBEPCUTET

BUJIET Ne 1 k 2-oii py0eskHoii aTTecTalluu

Jucrunnuxa Xumus
WuctutyT 41510 I'pymnma cemMecTp 1
1. Hanumwure (opmynbl OKCHAOB S- U P-’JIEMEHTOB IISITOTO HEPUOAA IMEPHOIUYECKOMN

«

CUCTEMbI, YUUTHIBasi MX BBICUIYIO BaJ€HTHOCTb. YKaXUTE XHMHUECKUN XapakTep
OKCH/JIOB.

Hamummmre a)mis kucnot H3POs 1 HCIO3 BO3MOXHBIE KUCIOTHBIE OCTATKH M (HOPMYJIBI
COOTBETCTBYIOMINX OKCHIOB; 0) it ocHoBanuii NaOH u Fe(OH). Bo3MoskHBIE OCHOBHBIE
OCTAaTKH U (OPMYJIBI COOTBETCTBYIOIIMX OKCHJIOB; B) rpaduueckue ¢opmynsl HsPOs u
Fe(OH)a.

3anuimTe ypaBHEeHUs peakiuil B3aumoaeiicteus amboreproro Cr(OH)sc pactBopamu a)
TUAPOKCHIA HATPUS; 0) COJSTHOMN KHUCIIOTHI.

YTBEPX/IALO:
» 20 T 3aB.kad. «OX»

Bonpocsl Kk 3K3aMeHy:

Kakne KBaHTOBBIC YHCIIA XapaKTEPU3YIOT SHEPIEeTHUYECKOE COCTOSHHE DJJICKTPOHA B
aToMe, ¥ KaKOB UX (PU3UYECKUI CMBICIT?

Kakue 3HaueHHs MOTYT NpPUHMMATBH: a) TJIABHOE KBAaHTOBOE 4YHCIO; 0) opOHTanbHOE
KBAaHTOBOE YHMCJIO; B) MArHUTHOE KBAHTOBOE YHMCIIO; JI) CIMHOBOE KBAaHTOBOE 4KciIo? UTo
OTIPENICIISAIOT B aTOME KBAaHTOBBIC UncyIa?

Urto Ha3bIBaeTcs SIEKTPOHHBIM O0JaKoM, aTOMHOH opOutanpio? Kakyio ¢gopmy umeer
S-, p-, d- atomHBICOpOUTAITN?

Kakue 351eKTpoHbI Ha3bIBAIOTCA S-, P-, d-, f- aJekTpoHaMK ¥ KaKOBBI IS HUX 3HAYCHUS
OpOUTALHBIX KBAHTOBBIX YHCEN?

Kakne 3HaueHUs MOKET MPUHUMATh MarHUTHOE KBAaHTOBOE YHUCIIO MPH OPOUTAIHLHOM
kBaHTOBOM uucie: | = 2,3,4? CKoIbKO PHEPreTHUECKUX SUEEK Ha TAHHBIX MO TyPOBHSX?
CKOJIBKO M Kakuhe NOJypOBHM HUMEIOTCS Ha TPEThEM JHEpPreTHYecKoM ypoBHe? Uem

OTJIMYAIOTCA DJICKTPOHBI 3THX HO,[IypOBHCfI?
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Cohopmynupyiite npunnun [laynu u, pyKoBOACTBYACH UM, paccuuTanTe
MaKCUMaJIbHOE YUCIIO 3JIEKTPOHOB HAa TPETHEM SHEPTreTUUECKOM YPOBHE.

Kakum npuHOMIIaM MOJYUHSETCS paclpeleieHue 3JIEKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM B MHOTOJICKTPOHHOM atome? B 4em ux CymHocTh?

PykoBonctBysice mpaBuniom ['yHma, pacnpenenute 10 HSHEPreTUYeCKUM sYeKam
3JIEKTPOHBI B CIIEYIOMUX COCTOSHUSX: a) 3p°; 6) 3d°.

B kakoil mocienoBaTeIbHOCTH, COTJIACHO TpaBWily KJ€4KOBCKOro, MNpPOUCXOIUT
3aII0JJHEHUE  DJIEKTPOHAMHU  DHEPreTUYECKUX YPOBHEU U TOJIypOBHEH B
MHOTO3JIEKTPOHHBIX aToMax?

Kako#i u3 moaypoBHe# 3anonnsercs panee: a) 45 wiau 3d? 6) 5p wim 4d? Otser
MOTHUBHPYUTE.

Kakoe MakcumanbHOE KOJUYECTBO JIEKTPOHOB MOXKET OBITh Y aTOMOB Ha TOCIETHEM H
MPEANOCIETHEM YHEPTETUUECKUX YPOBHIX?

Kakne w3 mpuBeneHHBIX KBAaHTOBBIX TOIYPOBHEU SIBIISIOTCS JTOCTPOCHHBIMHU, a KakKue
HeJIOCTPOSHHBIME 1 rouemy: 2st, 1s%, 2p*, 3d®, 4f10, 3d'°, 6st, 3d?, 5f14?

JlaliTe coBpeMeHHOE ompeaeneHue mnepuoanueckoro 3akoHa J[.M. MengeneeBa u
00BSCHUTE CTPYKTYPY MEPUOAUYECKOIN CHCTEMBI.

CKOJIBKO 3JIGKTPOHOB HAaxXOJUTCS Ha BHEIIHEM SHEPreTMYeCKOM YpPOBHE aTOMOB
JJIEMEHTOB, CTOSIIMX B Hayajie M B KOHLE Kaxzaoro nepuona? Ha kakux moaypoBHAX
HaXOJSTCS 3TU AIIEKTPOHbI?

Jlaiite ompeneneHue NOHITUN: «IEPUOI», TPYIIA», IOATPYIIa» C TOYKH 3pEHUs
CTpOEHUS aToMa.

Urto o3HayaeT A JAHHOTO aToMa HOMEp Mepuo/ia, HOMEp TPYIIbI?

Uem 00ycnoBieHO HaTU4Me MOATPYII B nepuogudeckoi cucreme? CKOJIbKO U KaKUX
AJIEKTPOHOB HAXOJUTCS Ha BHEUTHEM DHEPreTUYECKOM YPOBHE 3JIEMEHTOB: a) yriepoaa u
tutana (1V); 6) mapranma u xiopa (VI1I1)?

[Touemy mepBbIil MEpUO COCTOUT JUIIb U3 JBYX 3JIEMEHTOB?

Ha xakue sneKTpoHHBIE CEMEICTBa AENATCS SJIEMEHTHI [0 3al0THEHUIO YHEPreTHUECKUX
noaypoBHei? Kakum 351eMEHTOM HAUMHAIOTCS, U KAKUM 3aKaHUMBAIOTCS IEPUOIbI?
CocTaBbTe MEKTPOHHO-CTPYKTYpHBIE (OPMYIIBI aTOMOB YETBEPTOTO MIEPHUOAA: KaIbIIHS,
CKaHIIUsA, XpoMma, »XeJe3a, MbllIbsiKa, aproHa. K KakoMy CeMeiCTBY 3JIEMEHTOB OHU
OTHOCSTCS?

HazoBute sneMeHTHI, Y KOTOPBIX BAJICHTHBIE AIIEKTPOHBI OMHUCHIBAIOTCS (HOPMYIIaMU:
a) 45, 4p*; 6) 5s%; B) 3d°, 4st. B xakom nmepuoe, rpymie,

. Kaxoii u3 371eMEHTOB SBISCTCS CaMbIM CHJIbHBIM BOCCTAHOBHTEIEM?



24,

CaMbIM CUJIBHBIM OKHCIIUTEIIEM?

OOBsicHUTE, TIOUEMY pa3Mdre B CBOWCTBAX XpOMa M CEphI, XJIOPA M MapraHila BEIUKO

JJIs1 HU3KHUX CTeTIeHEH OKHUCIICHUS M HE3HAYUTEIHHO JIIsL BBICIIMX?

25.
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35.

Uto HasbeiBaeTcs okcuaoM? Ha kakue THUIIBI JEeATCS OKCHIBI?

Hanumure xumuueckue Qopmynsl okcunos snemeHToB |l mepruona nepuoauueckoit
CUCTEMBI, YIUTHIBAas MAKCUMAJIbHYIO BAJICHTHOCTh 3JIEMEHTOB. Ha3oBuTE OKCHIBI.

Kakne w3 yka3aHHBIX HHXKE OKCHIOB SBISIFOTCS OCHOBHBIMH, KHCIOTHBIMH H
amdorepubiMu? a) CrOs, Li0,Zn0O, Mn;07, P20s, FeO, BeO; 6) CrO, Cr.03, SiO2, BaO,
PbO, B203, N20s. CoctaBbTe rpaduyeckue GopMysibl OTMEYCHHBIX OKCHIOB.

Hanummre ¢Gopmyinsl OKCHIIOB, KOTOPBIE MOTYT OBITh TOJNYYSHBI MPH  PaA3JIOKECHUU
cepHoii, (ochopHoit, KpeMHUEBOM KHUCIOT; ruapokcuaoB: Meau (1) u xenmesa (I11);
KapOoHaTa KanbIus, pocdaTa Maruus.

C xakuMH U3 TEPEUYHCICHHBIX HIKE OKCHIOB MOXET B3aMMOJICHCTBOBATH: @) THIPOKCH]T
Hatpus; 0) okeua kambiws. P20s, BeO, K20, Al,Os3, CO,, ZnO? Hanumure ypaBHEHHS
peaKkurii 1 Ha30BUTE MPOAYKThI PEAKIIUA.

C KxakuMU M3 TEPEUMCIICHHBIX HI)KE OKCHUJOB MOXKET B3aUMOJICHCTBOBATh: a) CepHas
kuciora; 0) ¢ochopusni anruapua. BeO, CrOs, MgO, AbLOsz, N20s. Hamumure
YpaBHEHUS PEAKIIUN U HA30BUTE MPOTYKThHI PEaKIn.

Kakune coenuHeHus Ha3bIBAIOTCS THAPOKCHIAMHU, W Ha KaKUe THUIBl OHH JAESATCS?
[IpuBeauTte mpuMepsl.

Kakue coenunenus HaspiBatoTcsl kucioraMu? Ha kakue rpymbl JensTcss KUCIOTHI: a) 10
cocrtaBy; 0) mo ocHoBHOCTH. [IpuBeanTe mpUMepHI.

CocraBbTe (GOPMYJIBI KHUCIIOT, COOTBETCTBYIOIIMM KHCIOTHBIM Okcumam: SOs, SiOp,
As;0s, P20s, Cl207, CrOs, As203, CO2. Ha3oBuTE 3TH KHCIOTHI, YKKUTE UX OCHOBHOCTb
U cocTaBbTe rpaduyeckue GopMysbl STUX KHCIOT.

Hanummure ¢opmyasl cHeAyrommx KUCJIOT: a) KpEeMHHUEBOW; ©) a30THOH; B)
oprodochopHOii; T) OPTOMBIINIBIKOBOW; JI) XPOMOBOH; ) CEPOBOJIOPOTHOM; 3)
OpOMOBOJIOPOJIHOM; M) XJOPHOW. VYKaXUTe BO3MOXKHBIE KHUCIOTHBIE OCTATKH
COOTBETCTBYIOIIUX KUCIIOT.

Hasosute anmonsl kuciot: a) HCOs', HoPO4,, POs*, PO3*; 6) SO4*, HSO4, SOs%, CI;
B) S%, HS", HSO3", HPO.?; 1) HSiO37, CO3%, Br, CrO4%; 1) NOs", NO2", HAsO4%, AsOs>
; %) Br, CH3COO", AlOz*, ZnO,%.



36.C kakuMH W3 TIEPEUYHCICHHBIX HIKE BEIICCTB MOKET B3aUMO/ICHCTBOBATh
dochopras kucimora: AsOs, BaCl,, H2SOs, NaOH, H,O? Hamumwure ypaBHEHUs
peakiuii ¥ Ha30BUTE MPOJAYKTHI PEAKIUH.

37. Yto Ha3pIBaCTCS OCHOBAHUEM M YTO Takoe miesious? [IpuBeuTe mpuMepsl.

38. Hazosute cnenyromue ochoBanus: Ca(OH);,CsOH, Cr(OH)s, Pb(OH)s; 6) Al(OH)s,
TIOH, Sn(OH)s, Mn(OH)2; B) CuOH, Fe(OH)2, Fe(OH)3, Mn(OH)s. VYkaxwure wux

KHCJIIOTHOCTh W BO3MOJKHBIE OCHOBHBIE ocTaTKu. CocraBbTe Tpaduueckne (HopMyIbl
OTMEYEHHBIX OCHOBAHMI.

39. Hamumure (opMyiiel OCHOBaHHiA, KOTOPBIM COOTBETCTBYIOT KarthoHbl: a) MgOH®, K,
Fe(OH)?*, Cr¥; 6) FeOH?*, Cu?", BaOH"; B) Sn(OH).%*, SnOH*, Li*, CuOH*; r) Pb*",
AI(OH),", Au*; m) Fe(OH)", Ba?*, Pd(OH)3*, AIOH?".

40. Kaknmu cnocobamMy MOKHO TOJYYHTH pacTBOpuMoe B Boje ocHoBaHue? [lpuBemure
YPAaBHEHUS PEaKIIVH.

Ooépaszeu 6unema K IK3ameHy

T'PO3HEHCKHUM FOCYJAPCTBEHHBIU HE®TAHOW TEXHUYECKUN YHUBEPCUTET

BUJIET Ne 1
Jucrunnuna XumMus
HNucturyr HUHT I'pynma ceMecTp 1
1. Jlia atoma sieMeHTa ¢ NOPSAAKOBBIM HOMEPOM 20 yKa3aTh:

— mnonoxenue B [lepuogmueckoil cucreme 2IeMEHTOB (NEpHOA, TpyIIa,
MOATPYIIA);
— COCTaBHTH JIEKTPOHHYIO U JIEKTPOHHO-TPahUIECKYI0 (POPMYIIHI;
—  ONpeneNuTh CBOWCTBO (METaI, HEeMeTasln);
— Ha3BaTh BAICHTHBIC dJICKTPOHBI;
— yKa3aThb BA&IGHTHOCTh OSTOTO DJJIEMEHTA B HOPMAJIbHOM M  BO30YKIECHHOM
COCTOSIHHU;
— YHCIJIO IPOTOHOB, HEHTPOHOB, SIEKTPOHOB.
2. C KakUMH U3 TIEPEUYUCICHHBIX BEIECTB MOXET pearupoBaTh OKCHJ KalbLUsA: OKCHJA Oapus,
Boja, GocopHas kuciora, okcua xiopa (VII), runpokens kamusi, HUTpAT LMHKA. 3alMIIUTe

ypaBHEHHS BO3MOKHBIX PEAKIMi U HATUIINTE MPOAYKThI PEAKIIUH.

3. BamummrTe ypaBHEHUs peakiuii B3aumoseiictBus amdporeproro Zn(OH)2 ¢ pactBopamu: a)

TUAPOKCHUIA HATPHUSI; 0) COSTHON KUCITOTHI.

YTBEPXJIAIO:
« » 20 T 3aB.kad. «OX»




Bomnpocsl k arTecTanusaM:
II cemecTp

Bomnpocel k nepBoii py0eskHoil aTTecTanuu:

1. 3anumuTe ypaBHEHHs pEaKUMM B MOJEKYJIIPHOM M HOHHO-MOJIEKYJISIPHOM BHJIE,
MPOTEKAIOIINX B BOJHBIX pacTBOpax MExAy cienyronmmu Bemecrsamu: a) HCl u NaOH
0) NazS u Pb(NO3z)28) NaClO u HNO:s.

2. CocTaBbTe€ MOJIEKYISApPHBIE YpaBHEHHS PEAKIHHA, KOTOPHIM COOTBETCTBYIOT CIIEIYIOIIHE

HNOHHO-MOJICKYJISIPHBIC YPABHCHUA !

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

3. Ompenenure cpeday pacTBOpoOB (Kuciasi, HeWTpaibHas, ocHOBHas) u pH (>7, = 7, <7)
cnenyromux coneit: FeSO4, Na,SO3,Na,SO4, FeSO3. Hanmmute BoO3MOXKHBIE ypaBHEHUS
peaKuuii THAPOIU3a COIEH.

4. CocraBbTe ypaBHEHHUS THIPOJIN3a, MPOUCXOIAIIETO IPH CMEIIMBAaHUU pacTBOpoB KoS u
CrClz. Kaxaast U3 B3sThIX COJIeH THAPOIM3YETCSl HEOOPaTUMO 0 KOHIA ¢ 00pa3oBaHHEM
COOTBETCTBYIOIIUX COJICH.

5. Moryr 1M [NpPOUCXOIUTh OKUCIUTEIHbHO-BOCCTAHOBHUTEIbHBIE PEAKIUU  MEXKIY
cieayromumu BernectBamu: HoS u HI, HoS 1 HaSO3, HoSO3 1 HCIO,?

6. VYpaBHslTe peakIHIO METOJAOM MIEKTPOHHOTO OanaHca:

P + HIOz + H,0 — HgPO4 + HI

7. 3anummuTte BO3MOXKHBIE YpaBHEHHS peakiuii B3auMoIeHCTBUSI MeTauioB: a) Zn, 6) Cu B)
Na, ¢ pacrtBopamu cienyromux BemectB HoO, NaOH, H2SOs pass, H2SO4 woun, HCI,
HNO3, FeSOa.



Oopaszey ounema na 1-10 pybesxcuyro ammecmayuio

T'PO3HEHCKHU I'OCYJAPCTBEHHbBIH HE®TAHOU TEXHUYECKHH YHUBEPCUTET

BUJIET Ne 1 k 1-oii py0e:xHoii aTTecTanuu

Juciunnuxa Xumus

Wuctutyr 41510 I'pynma ceMecTp 2

1. 3anumure ypaBHEHHS pPEaKIHUl B MOJIEKYISIPHOM M HOHHO-MOJIEKYJISIDHOM BUJE,
MPOTEKAIOIINX B BOJHBIX PacTBOpax Mexay cienyrommmu BeriectBamu: a) HCI u
NaOH 6) NazS u Pb(NO3): . B) NaClO u HNO:a.

2. CoctaBbTe MOJICKYJISIPHBIC YPaBHEHHS PEAKIIHA, KOTOPBIM COOTBETCTBYIOT CIIEIYIOIIUE

MOHHO-MOJIEKYJIIPHbIE YPAaBHEHUS:

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

YTBEPX/IALO:
« » 20 r. 3aB.kad. «OX»

Bonpochl kKo BTOPO#i py0e:KHOM aTTeCTAIIUN:

1. 3anumure ypaBHEHHUs pEaKIH B MOJEKYAIPHOM UM HOHHO-MOJIEKYJISPHOM BHJIE,
MPOTEKAIOIINX B BOJAHBIX pacTBOpax MEKAy cienyromumu Bemecrsamu: a) HCl u NaOH
6) Na2S u Pb(NO3)28) NaClO 1 HNO:s.

2. CocTaBbTe MOJIEKYISIpPHBIE YPAaBHEHUS PEAKIIHi, KOTOPHIM COOTBETCTBYIOT CIIEAYIOIINE

HOHHO-MOJICKYJIAPHBIC YPABHCHUSA:

a) SO3% + 2H" = SO, + H.0
6) ZNOH* + H* = Zn** + H,0

3. Ompenenute cpelry pacTBOpoB (KHcinas, HeHTpanbHasi, ocHoBHas) u pH (>7, = 7, <7)
cnenytomux coneit: FeSOs, NazSO3,Na2S04, FeSOs. Hanumnte Bo3MOXHBIE ypaBHEHUS

peakuuil THIPOIN3a COJIEH.



4. CocraBbTe  ypaBHEHHUS  THIPOJIM3a, MPOUCXOJAIICTO MPU CMEIIUBAHUK PACTBOPOB
KoS u CrCls. Kaxpas w3 B3ATBIX COJICH THAPOJIM3YETCS HEOOpaTHMMO [0 KOHIA C
00pa3oBaHUEM COOTBETCTBYIOLIUX COJICH.

5. Moryr M TpPOMCXOJIWTHh OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIC  PEAKI[MH  MEXIY
cieayrommmu BernectBamu: HoS 1 HI, HaoS 1 H2SO3, HoSO3 1 HCIO4?

6. YpaBHANTE peakIi0 METOIOM AIIEKTPOHHOTO OajaHca:

P + HIO3 + H,O — H3PO4 + HI

7. 3anummuTe BO3MOXKHBIE YpPaBHEHUS PEaKIUi B3auMOJIeHCTBUS MeTauioB: a) Zn, 6) Cu B)
Na, ¢ pacrBopamu cienyromux BemectB HoO, NaOH, H2SOs pass, H2SO4 womn, HCI,
HNO3, FeSOa..

Obpasey ounema na 2-10 pyoexcuyto ammecmayuio

T'PO3HEHCKHUY FOCYJAPCTBEHHBIN HE®TAHOW TEXHUYECKUH YHUBEPCUTET

BUJIET Ne 1 k 2-oii py0eskHOii aTTecTallnu

Jucrunnuna XumMus

HNuctutyt HUHI I'pynma CEMECTp

1. Vkaxwute, kakue u3 cienyrommx BemiectB Cly, KoCrOs, HCIO, KMnQO4, MNnSQs4, B
pacTBopax TMPOSBISIOT a) TOJBKO OKHCIHTEIBHBIE CBOMCTBA 0) OKHCIMTEIBHO-
BOCCTAaHOBUTEIIbHYIO JBOMCTBEHHOCTh. OOOCHYITE OTBET.

2. Moryr 1M NpPOUCXOAUTH OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE pEAKLUUU MEXAY
cneayromumu BernectBamu: HoS u HI, HaS u HoSO3, H2SO3z 1 HCIO4?

YTBEPX/IALO:
« » 20 r. 3aB.kad. «OX»

Bomnpocsl k 3xk3aMeny

UYto Takoe pacTBOPHI?
Yto Taxkoe cmecu?
UYTto Takoe BOJHBIE U HEBOJIHBIE PACTBOPHI?

Kakue MMpOUECChI MPOTCKAOT TIPHU PACTBOPCHUHN BCUICCTB B JKUJAKUX paCTBOpI/ITeHHX?

1
2
3
4
5. UYrto Takoe ruapatsl (conpBatel)? ['uapararus (conapBaTarms)?
6. Kaxkue BemiecTBa Ha3bIBaOTCS KpucTamtoruapatamu? [IpuBeaute npumMepsl.
7. Yto Takoe HaCHIIIEHHbIE pacTBOPHI? HeHackilieHHBIE PACTBOPHI?

8. Uro mokazpiBaeT kK03(h(HUITUEHT pacTBOPUMOCTH?

9. Kak nensites BemiecTBa o pacTBOPUMOCTH?

10. Yro Takoe pazbaBieHHbIN pacTBOp? KOHIIEHTpHpPOBaHHBINA pacTBOp?



11. Yro  Ha3pIBaeTCs  MacCOBOM  J10JIeM pacTBOPEHHOTO BeliecTBa?
12. Kakue pacTBOpHI Ha3bIBAIOTCS PacTBOpPaMHU HIEKTPOJUTOB? YUTO sBISETCS NPUYUHOMN
JUCCOIMAIIMHU AJIEKTPOJIUTA?
13.YT0 Ha3BIBAETCS CTEIECHBIO YICKTPOJIUTUICCKON TUCCOUAITIHN ?
14. Beenenuem, KakMX MOHOB MOXHO YMEHBIIUTH CTENEHb JUCCOLMALUU 3TOTO 3JEKTPOIUTa?
Kak n3MeHuTCs cTeneHp AUCCOUMAINK TpU pa30aBIeHUH pacTBOpa BOIOH?
15.Hanuumnte ypaBHEHHME IUCCOLMALIMU BOJABI M KOHCTaHTY aAuccouuanuu. YTo HasbIBaeTcs
MOHHEIM Mpou3BeieHneM Bosl? Uemy oHo paBHo mpu 25°C?
16.KakoB TOpPSAI0K BEIMYUHBI KOHIICHTPAIIMK WOHOB BOJIOPOJA B KHCIOW Cpele, IICTOYHOM,
HelTpanpHOU? YTo Takoe BOJOpOAHBIN nokazarenb (pH) M KakoBbl €ro 3Ha4eHMs B pa3IMUHBIX
cpenax?
17.Kakue BemiecTBa Ha3bIBatOTCsl HMHAUKaTOpamMu? KakoBbl NpPUYMHBI H3MEHEHHS] OKPACKH
MHIUKATOpOB Mpu n3MeHeHuu pH pactBopos?
18.Uro HazpBaercs mnpowmsBeneHueM pactBopuMocTu (I1P)? Kak o0wsicHuTe 00pa3oBaHue
ocaJika, PYKOBOJICTBYACh Ipou3BeleHHEM pacTBopuMocTu? KakoBbl yCIOBHS pacTBOPEHHUS
ocazgka?
19.Hanumute Boipakenne [P aiis caeayronmx MaiopacTBOPUMBIX BEIECTB:
a) Pblz, Ag2CrO4
0) BasOa, Caz(PO4)3
B) Mg(OH)z, As,S3
20.Kak MEHSIOTCSI KUCIIOTHBIE CBOWCTBA B PSY:
a) H2S03, H2SO4
0) HNO2, HNO3

B) HCIO, HCIO,, HCO3, HCIO4? OtBet MoTHUBHUpYIITE.
21.KakoB xapakrep JUCCOLHUAIINH CIICIYIONMX IHIPOKCH/IOB:
a) NaOH, Al(OH)3, CuOH. ?0OtBet MOTHUBHpYIiTE.
22 Hanuiure ypaBHEHHSI BJIEKTPOJIMTHYECKOM JIMCCOTHALIAH CIIETYFOLIIIX
AIIEKTPOJUTOB, YIUTHIBAS CTYIIEHUATYIO THCCOIHAIIMIO:
a) AI(OH)3, H3POs, Fex(S04)3
r) Fe(OH)3, (NH4)2S0s, Ca(H2PO4)2, Ha2S
1) CUOHNQO3, CaHPO4, AlCls, H2SO3
e) Mg(OH),, Fe(OH)2Cl, Zn(NO3)2, NaHSIiO3
23.CocTaBbTe MOJICKYJIIPDHbIE W HWOHHBIC YpPaBHEHHS pEaKIMi, MPOTEKAIOIIMX MEX Ty

BCIICCTBAMM



a) MgCOs u HCI; 6) Zn(OH), u NaOH; B) Pb(CH3COOQ)2 u HNO3;
r) NaHCO3 u NaOH; 1) MgOHCI u HCI; ¢) Fe(OH)3 u H2SOa.

24. B kakOoM HampaBJIieHUU U [TOYEeMY OyIyT MMPOUCXOTUTH CICAYIONINE PEaKIIUU:

a) NH;OH + HNO3  NH.§T5 + H20

6) HCN + KOH KCNgH:20

B) CaSOs4 + BaCl.CaCl, + Ba30.

Hanummnre nonHble ypaBHEHUS pEaKLIUM.

25.CocTaBbTe MOJICKYJISIDHBIC YpPaBHEHUS PEAKINi, KOTOPHIE BBIPAKAIOTCS CIICTYIONAMHU
WOHHBIMHU YPaBHCHHSIMHU:
a) HCO3 + OH = COs% + H,0; Pb?* + 2I = Pbl;
6) NO2 + H" = HNO2;  CaCOs + 2H* = Ca?* + CO2 + H20
26. Uto Ha3bIBaeTCAd CTENCHBbIO OKHCIeHHs? Kakue OKWCIHUTEIbHBIC YHCIa HWMEIOT B
coequnenusnx cienyromre memeHTh: xop B NaClOs; azor 8 NHsCl  u NH4NO3; kpemuwuii B
K4Si04?
27. YeM OTIMYAIOTCS OKHUCIUTEIHHO-BOCCTAHOBUTENIbHBIE PEAKIUU OT APYTUX XUMHUYECKUX
peakuuii?
28. Kakue u3 npuBeAEHHBIX HUXKE PEaKLIUA OTHOCSATCS KOKUCIUTEIbHO-BOCCTAHOBUTEIHHBIM?
VYkaxuTe B HUX OKUCIUTEIb U BOCCTAHOBUTEb.
2NaBr + 2H,S04 = Bry + SO2 + Na;SO4 + 2H.0
CaO + H,0 = Ca(OH):
Mn(OH). + 2HCI = MnCl, + 2H,0
MnO. + 4HCI = MnCl; + Cl, + 2H.0
Na2COs3 + Ba(NOs)2 = BaCO3 + 2NaNOs
29. OKUCIHUTENbHBIEUINBOCCTAaHOBUTEILHBIECBOMCTBAIIPOABIAIOTCIIEIyIOMUedacTHIb: F2, SN?*,
Br, Sn, S%, Au**, NHs, NO;, BiOs", Cr,07%?
30. B kakux rpymmnax nepuoauueckoi cuctemsl [[.M. MenneneeBa pacronokeHbl IEMEHTHI C
SPKO BBIPQKEHHBIMA BOCCTAaHOBHUTEJIBHBIMU CBOMCTBAMH, @ B KakKuUX C SPKO BBIPAKEHHBIMU
OKHUCIIUTETHHBIMU ?
31. OkucneHue uin BOCCTAHOBIEHUE MPOUCXOIUT MPHU MEPEeX0Iax:
a) NHz — NO- B) K2Cr207 — Cr2(S04)3
6) MnSOs — HMnO4 r) HNO3z — NO
32. Meto10M 3JeKTpOHHOTO OanaHca noadepuTe KOdPPHUIMEHTH! B CISIYIOUIUX OKUCIUTEIbHO-
BOCCTaHOBUTEJIHHBIX PEAKITUAK:

Nal+NalO3+H2S04= I,+Na,S04+H-.0



MnO2+NaBiO3+HNO3 = HMnO4+Bi(NO3)3+NaNOs+H.0
MnO2+02+KOH = KaMnO4+H,0
FeSO4+KMnO4+H2SO4 = Fez(S04)3+MnSO4+K2S04+H20

Oo0pa3zen 3K3aMeHANIMOHHOT0 OUJIeTa

T'PO3HEHCKHU I'OCYJAPCTBEHHbBIH HE®TAHOU TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1

Jucrunnuxa Xumus

Wuctutyr 41510 I'pynma ceMecTp 2

1. HasoBuTe cleayrolue COCAWHCHHUS, HAMUIINTE YPaBHEHHS JUCCOIMAIMH, TPUBEIUTE
rpaduyeckue Gopmysbl atux coequaenuit Ni(NOs)2, Mg(OH)2, RbOH, KHCO:s.

2. Hanwmmmre YpaBHCHHA BO3MOKHBIX peaKuHﬁ B MOHHO-MOJICKYJIAPHOM BUC!:

RbOH + Ni(OH)2 —» KOH + Pb(NO3), —

CsOH +H.SO3— NaOH + N2Os —

3. MeTroioM 35IeKTPOHHOTO OallaHca COCTaBbTE YPAaBHEHUS OKUCIMTENIbHO-BOCCTAHOBUTEIIBHBIX

peaKuuid:

Nal+NalO3+H2S04= I2+Na2S04+H20

MnO2+NaBiO3+HNO3; = HMnO4+Bi(NO3)3+NaNOs+H>0
YTBEPX/IALO:

« » 20 r. 3aB.kad. «OX»




8. YueOHo-MeTOaMYecKOe M HH(OPMAINIMOHHOE o0eciedeHHe TUCIUTITUHBI

a) OCHOBHAsI JIUTEpPaTypa:

1.
2.

I'mauka H.JI. O6mas xumus. Y4aeOnuk it 6akanaBpos. - M.: FOpaiit. 2017. - 898 c.
ladpunsa O.C., OctpoymoB U.I'. Xumus 3-e mznanue. M.; M3marenbckuil LeHTp
«Akanemus». 2016. - 304c.

TperbsaxoBa 1O./]. Heoprannueckas xumusa B 3-x Tomax. M.: M3narenbckuil neHTp
«Akanemus». 2018. - 240c.

lonybe A.M., FO.A. Jle6enes, I'.H. ®aneeB. Xumus. YueOnuk ajs 6akanaBpoB. M.:
FOpaiit. 2016. — 527c.

®pono B.U. Tlpaktukym mno oOmiet m Heopranumdeckoid xumuu. Ilocobue mmns
CTYZIEHTOB BY30B. — M.: JIpoda, 2017. — 304 c.

I'muuka H.JI. 3agaun u ynpaxkHeHus no ooOmieit xumuu. YuebHoe nocodue J1j1si By30B.
- M.: Uurerpan-Ilpecc, 2018. - 240 c.

AxwmetoB H.C. Heoprannueckas xumusi. YaeOHoe mocoOue /st By30B. - M.: Breicias

mkoia, 2019. - 743 c.

0) 10MOJIHUTE/IbHAS JIUTEepaTypa:

10.

11.

12.

13.

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

Kapanerbstany M.X., JIpakua C.M. O6mas u Heopranuyeckas XuMus. — M.: Xumus,
2000. - 592 c.

JIunua  P.A., Mosouko B.A., Awnapeea JILJI. Xumuyeckue CBOICTBa
HeOpraHnyeckux Bemects. — M.: Xumus, 2019. — 479 c.

Cunrosa JI.J[. Xumudeckre MeTo bl aHanu3a. Mnentudukamus Bemecrsa. Yactp 1:
VYuebnoe nmocodue. - Tomck: TITY, 2018. - 74 c.

Munun M.I'., Crace H.®., KopmynoB A.B. JlmarHoctuyeckue Marepuaibl Uis
KOHTpoJIs 3HaHui 1o xumuu. - Tomck: TITY, 2016. — 175 c.

BacwuibeB, Bragumup IlaBnoBuu. AHanuTHueckas XxuMmus: ydeOHUK: B 2 kH. /B. II.

BacunbeB. — 5-e u3n., crep. — M.: [Ipoda, 2017.

B) MporpamMMHoe o0ecnieyenue u Internet-pecypesi:

www.gsoi.ru/library;

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



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

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

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

9.MaTepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUNINHBI

B yueObHOM mpomecce UIE OCBOEHHUS IUCIMIUIMHBI HCHOJB3YIOTCS  CIICTYIOIIUE
TEXHUYECKUE CPEJICTBA!

-XUMUYecKas JlabopaTopus, XHMUYECKUE PEAKTUBBI;

-KOMIIBIOTEPHOE U MYJIbTUMEAUIHOE 000pYyAOBaHME (HA JIEKLUMSX, Ui CAMOKOHTPOJIS
3HAHUW CTYIEHTOB, s OOECHeueHusi CTYACHTOB METOJUYECKUMH PEKOMEHJIAIUsIMU B
ANIEKTPOHHOU (hopme);

-npubopel U 000pyAOBaHME y4eOHOTrO Ha3HA4eHHUs (MPU BBINOJHEHUHU JTaOOPATOPHBIX
pabor);

[IporpaMmoii ~ AMCHMIIMHBI ~ MPEIyCMOTPEHO  HUCIOJIb30BAaHUE  COBPEMEHHBIX

MIPOrpaMMHBIX KOMIUIEKCOB M TEXHOJIOTHH /it 06padboTku pe3yastatoB HUPC.


http://cea.grc.nasa.gov/
http://www.chem.msu.su/rus/tsiv/
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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?
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