[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

®NO: MuHuaes Maromep, LLlaBanosuy

[lomkocTs NEFPPC TEPCTBO HAYKH M BBICIIET'O OBPA30BAHHS POCCUCKON ®EJIEPALIMNI
[ata nognucanms: 23.11.2023 00:2/:57
Vimcanon PO IRHEGHKIA TOCY TAPCTBEHHBI HE®TSHOM TEXHUYECKUNA YHUBEPCUTET

236bcc35c296f119d6aafdc22836b21db52dbc07ﬁaﬁ§’6§9§£ﬁ%ﬁ@éﬁ%g&. MHLTHOHIHKOBA

«YTBEPXIAIO»
[TepBerit TpopeKTOp

PABOYASI IIPOI'PAMMA
JUCLIMIUTHHBI

«O0mas 1 HeoOpraHn4yecKasi XHMHD

Hanpags/ieHHe NoAroTOBKH
18.03.01 Xumugeckasi TEXHOJIOTHSA
Ipoduan:
«XUMHYECKask TEXHOJIOTHS OPraHUYECKUX BELIECTBY
«X¥UMHU4ecKasi TEXHOJIOTHS IPUPOIHBIX YHEPrOHOCHTENEH U YrIIepOAHBIX MaTepHaIOB)
Kpanuduxauus

bakanasp

I"'poznsrii — 2020



1. lleam u 3aaa494 AUCHMIIJIMHBI

Lenpto ocBoeHus: aucuuiuinHbl «OOImIas M HEOpraHuveckas XUMHS» SBISIETCS
IpUOOpEeTEeHNE 3HAHMW M HABBIKOB B 00JacTH HEOPraHWYECKOM XMMMHM, IMO3BOJISIOLIUE B
JAIbHEUIIEM MPUMEHSITh UX MPU OCBOCHUHU JPYIMX IUCHUUIUIMH 00pa3oBaTEIbHOrO LUKIA U
nocneayromeil npopeccuoHaIbHON ASSITENbHOCTH.

B xone e€ mocTrkeHus pemaroTcs CIeAyIOIIne 3aJaun: COOOUTh CTYICHTY CBEACHUS O
HanOoJiee 3HAYMMbIX XMMHYECKHX 3HAHUAX MPUOOPETEHHBIX YEJIOBEYECTBOM HAa COBPEMEHHOM
sTane ero pas3BuTus. JlaTb NOpeNCcTaBiI€HHUS O MHOTOOOpa3sHMM XHUMHUYECKHX BEIIECTB HX
CTPOCHHH, CBOWCTBaX U 3aKOHOMEPHOCTSX HX mpeBpauieHuii.O0ecrneynTb BO3MOKHOCTD
YCBOEHHUS CTYyJIEHTaMH KOMIUIEKCa XMMMUYECKHUX 3HAHUM, HEOOXOJUMBIX i1 HU3y4YeHUs
CHENHANTBHBIX JUCUUIUINH, a TAKXKE IS UCTIOIBb30BaHUs PUOOPETEHHBIX XUMHUYECKIX 3HAHUH B
JaIbHEUIIEH MPaKTUYECKOU NesITEIbHOCTH.

2. MecTO AUCHHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuuninuza «O01mas 1 HeopraHu4yecKass XMMHsD» OTHOCUTCS K LIMKJIY MaTeMaTHYeCKUX
Y €CTECTBEHHOHAYYHbIX JHUCLUIUIMH U BXOJIUT B €ro 0a30BYIO 4acTh, UNTAeTCs B 1 U 2 cemecTpax
Kypca. s wu3ydeHHs ITUCHUIUIMHBI CTYAEHT JOJDKeH 00JaJaTh 3HAHUSMHU IO TPEAMETY
«Xumust», ycranasinuBaeMbiMu @I'OC i1t cperHero (oaHOro) 00pa3oBaHusl.

Huctmmumaa OIl HampaBnenuss noarotoBku OakamaBpoB 18.04.01 «Xumuueckas
TEXHOJIOTUSIABIIIETCS ~ NPEIIECTBYIOMIEH Ul W3Y4YeHHUS  MOCIEAYIOUIUX  JUCIHUIUINH:
bezonacHOCTh  JKM3HEAEATENBHOCTH, MAaTepUaIOBE/ICHHE, TEXHOJOTUs KOHCTPYKIIMOHHBIX
MaTepHaloB,XUMHUd He(pTH U Tras3a,TepMOJAMHAMHMKA M  TeIUloNeperaya,ruapaBiuka MU
HedTerazopasi FTHIPOMEXaHUKA.

3. TpeGoBanus K pe3yJbTaTaM 0CBOEHHUS THCHMILJIMHBI
[Iporiecc  u3y4yeHus  JUCUMIUIMHBI  HampaBieH Ha  (OPMHUPOBAHUE  CIEIYIOLIMX
oOmenpodeccHoHaNbHBIX KOMITETEHIIUH:

- Crnoco0eH pemars 3aJayd, OTHOCALIMECS K NPO(GECCHOHAIbHOW AESITEeIbHOCTH, MPUMEHSS
METOJbl ~ MOJEIMPOBAHMS,  MaTeMaTHYEeCKOr0  aHaliu3a, €CTeCTBEHHOHAY4YHble U
obrmennxenepubie 3Hanusa(OI1K-1.);

- cnocoOeH pazpabaThiBaTh HAyYHO-TEXHUYECKYIO, IPOCKTHYIO U CIY>KEOHYIO JOKYMEHTALHIO,
o(opMIIATh HAYYHO-TEXHHUYECKHE OTYEThI, 0030pbI, mybnukaiuu, periensuu (OI1K-3).

B pe3yabTare 0CBOCHUS IUCHUILIMHBI 00YYAIOUIUICH T0JIKEH:
3HaTh:

-IPUHLAIHAIEHBIE 0OCOOEHHOCTH MOJIEIMPOBAHUS MaTEMaTUYECKUX, (PU3NUECKUX U XUMUUYECKUX

IMponecCcoB, NPEAHASHAYCHHBIC JJIA KOHKPETHBIX TEXHOJOTHUYCCKUX ITPOLECCOB.



YMeTh:

-UCIIOJIB30BATh OCHOBHEIC 3aKOHBI AUCHUIIIINH I/IH)KCHepHO-MeXElHI/I‘-IeCKOI‘O MOl[y.H}I,-
HUCIIOJIB30BATh OCHOBHBIC 3aKOHBI eCTeCTBeHHOHay‘-IHBIX JUCIUIIINH, HpaBI/IHa HOCTpOGHI/ISI
TEXHUYECKUX CXEM M YEPTEIKEH,

Baanern:

-OCHOBHBIMH MC€TOJaMH TCXHUKO-DKOHOMUYCCKOI'O aHajln3a, HaBbIKaMHU COCTaBJICHUS pa60t11/1x
MIPOEKTOB B COCTABE TBOPUYECKOW KOMAH/IBI,

-y4acTBYET, CO 3HaHHEeM Jeia, B paboTax I0 COBEPIICHCTBOBAHUIO IPOU3BOJICTBCHHBIX
MIPOIIECCOB C UCITOIb30BAHUEM IKCIIEPUMEHTAIBHBIX JTAHHBIX M PE3YyJIbTATOB MOJICTUPOBAHUS,
-HaBbIKAMH OCJIOBOTO B38,PIMOI[CI>1CTBI/I$I C C@pBHCHOfI CJIY)K6OI>'I 1 OLICHUBATH UX peKOMeHI[aHI/II/I C
Y4ETOM IKCIIEPUMEHTAIBHOW PabOThI TEXHOJIOTHIECKOTO OT/IeNa IPEATPUSATHS

4. O0beM TMCUUNJIMHBI M BUAbI Y4eOHOI padoThl

Taoauna 1
Bcero Cemectpsbl
Buj y4eOHoii padoThI 4acos/ 3a4.e/. 1 2

OPO | O30 | ODPO | 0O3PO | ODPO | O3PO
KonrakTHas pa6ora (Bcero) 116/3,2 | 100/2,8 | 65/1,8 68/1,9 | 51/1,4 | 32/0,9
B toM uncne:
Jlexiuu 66/1,8 | 33/0,9 32/0,8 17/0,5 | 34/0,9 | 16/0,4
[MpakTHyeckue 3aHATHS 17/0,5 | 34/0,9 17/0,5 34/0,9 - -
CemuHApHI - 33/0,9 - - - -
JlaGopaTopHbie pabOTHI 33/0,9 - 16/0,4 17/05 | 17/05 | 16/0,4
CamocrosTennnas padoTa | 43508 | 15242 | 61/1,7 | 58/1,6 | 75/21 | 94/2,6
(Bcero)
B tom uncne:
KonTtpoabHbie paboThI 18/0,5 | 26/0,7 4/0,1 8/0,2 14/0,4 | 18/05
KypcoBas pabota (poekr)
Pacuerno-rpaduueckue paboTsl
UTP
Pedeparsr 18/0,5 | 25/0,7 8/0,2 7/0,2 10/0,3 | 18/0,5
Jloxmae! 18/0,5 | 25/0,7 8/0,2 7/0,2 10/0,3 | 18/0,5
[TpesenTaruu 10/0,3 4/0,1 5/0,15 5/0,15 4/0,1
u (unu) opyeue 8U0bL
camocmosmenvHou pabomoi:
[oxrotoska  x  nadopatopueM | 961 | 351 | 1g/05 | 18/05 | 18/05 | 18/0,5
pabotam
IToaroroBka K 3auery
[TonroroBka K SK3aMeHY 36/1 36/1 18/0,5 18/0,5 | 18/0,5 18/0,5
BI/IZI OTYETHOCTH 3K3aMeH\ 3K3aMCH\ JK3aMEH JK3aMCH J3K3aMEH 9K3aMCH

J3K3aM€EH JK3aMEH
O6mas BCETO Bl o5 | 250 | 106 126 | 126 | 126
TPYA0EMKOCTH Jacax
AUCHHUILTHHBI BCEI'O B 3au. 7 7 3,5 3,5 3,5 3,5

eIMHHIAX




5. Conepikanue IV CHUNITHHBI
5.1. Pa3znennl AMCOUIIJIMHBI H BUALI 3aHATHNA

Tab6anna 2
Yacsl Yacel Yacsl
Ne HaumenoBanue pasjeiia JIEKIHOHHBIX A200PaTOPHBIX NPAKTHYECKAX Bcero yacos
u /;1 AUCIHUIIJIMHBI 110 3aHATHH 3aHATHH 3aHATHIH
ceMecTpam
O®0 | 0390 | O®0 | 0390 | 0O | 0390 | OPO | 0320
| cemecTp

5} 10

1 [Tepuonuueckuii 3aK0H 10 5 5 5 20 20
J.M.MengeneeBa

5 10
2 Ctpoenue aToma 10 5 5 5 20 20
Xumudeckas CBI3b U 14 7 7 7 ! 14 28 28

3 CTPOEHUE MOJICKYJI
Bcero (1 cemectp): 34 17 17 17 1 34 68 68
Il cemecTp
4 | PacTBOpBI 3JIEKTPOITUTOB 20 10 10 10 30 20
5 XuUMUS 2JIEMEHTOB U UX 12 6 6 6 18 12
COEMHEHU I

Bcero (2 cemectp): 32 16 16 16 - - 48 32

17 34
Hroro: 66 33 33 33 116 100




5.2. JIeKLIMOHHBIE 3aHATUSA

Tadiauna 3
N HaumenoBanue
/' pasaena Conep:xanue paszjiena
v AUCHMILINHBI
1 2 3
IlepBblii cemecTp
IMepuoguueckuii 3akon. DopMynupoBka NEPUOAUIECKOTO 3aKOHA.
ITepuoanueckuit [Tepuonnueckuii 3aKOH U eproOIUYECKas cucteMa 3neMeHToB J[. M.
1 3aKOH Menpeneea. CTpykTypa nepuoandeckoi cucremsl. Kiraccuduxarms
J.N.MenneneeBa HEOPraHWYECKUX COCIMHEHUN: OKCUIbI, KUCIIOThI, OCHOBaHUs, COJIU.
XHUMHUYECKUE CBOMCTBA HEOPTAaHUYECKUX BELIECTB
2 Crpoenue Ctpoenue atoma. KBanToBbie uncia. AToMHble opOuTanu. OCHOBHOE,
BEIECTBA BO30YyKAeHHOe cocTosiHue. Aapo atoma. M3oronsl. [IpaBuna 3anonnenus
AO: npuHuun Haumenblled 3Hepruu Kieuxosckoro, mpaswio ['yHna,
npunuun [laynu. DnektponHble (HOpMYNBL. DJIEKTPOHHOE CTPOCHHUE
atoma. Kinaccudukaius BEeCTB 10 UX XUMHYECKOU MPUPOJIC.
3 Xumudeckas
CBSI3b M CTPOEHHE | XUMHYCCKAs CBSI3b  CTPOCHHUE MOJICKYII. BU/ibl XUMUYECKOi CBS3H
MOJIEKYJI
Bropoii cemecTp
4 PacTtBOpBI PactBopsl anexktponuToB. Teopus 3IEKTPOIUTUYECKON IUCCOLMALMU.
anekTponuToB | MexaHu3M ruapaTauuu HMOHOB. Cnalsie u CUJIbHBIC
anekTponutThl.'maponus  coneil.  MoHHOe  mpou3BeNEeHHUE  BOJBI.
Bonoponnseiii nokaszarenb. OOMeHHbIE peaklUUMyd B BOJHBIX pPacTBOpax.
KucnotHo-ocHOBHBIE CBOMCTBa COETMHEHU I (Teopus
ANEKTPOJIUTUYECKON aucconmanuu). I[IpomsBeneHne pacTBOPUMOCTH.
VYcnoBus 0CaKI€HUS U PACTBOPEHHS OCAIKOB.
OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC peaKIuu. OKuCIUTEND,
BOCCTAHOBUTEJb, OKHUCIEHUE, BOCCTAHOBJIEHUE. THIBI OKHUCIUTEIBHO-
BOCCTAHOBUTEIHHBIX MPOIIECCOB: MEXMOJICKYJISIPHBIE,
BHYTPHUMOJIEKYJISIPHBIE, JTUCTIPONIOPLIUOHUPOBAHHE. CocraBnenue
YpaBHEHUW OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH MeTOoJdaMHu
AIIEKTPOHHOTO OallaHca M MONTYypeaKIil (MOHHO-AJIEKTPOHHBIN METON).
5 | Xumus OO61ue cBoiicTBa METAJUIOB U MX coequHeHui. O01as XxapakTepucTuka

DJICMCHTOB U UX
COEeTUHEHNN

MeTauioB. Meranmnnueckasi CBsi3b. 3aBUCUMOCTb CBOMCTB METAJNIOB OT UX
MOJIOKEHUsI B Tepuoauyeckoi cucreme anemeHtoB [[.M. Menneneesa.
Haxoxnenue MetamioB B npupoze. Munepaisl u pyasl. Knaccudukanus
MuHepanoB.  [IpombllieHHBIE  CMOCOOBI  TONYYEHHUS  METaJUIOB:
MAPOMETAILTYPTrUYECKUH, TUAPOMETAUTYPrUYECKH,
ANeKTpoMeTaiuTyprudeckuii. dusznueckne W XUMHYECKHE CBOMCTBa
MeTauioB. VX oTHollleHHWe K HemeTaiaM, BOJe, IIeJouaM, KHUCIOTaM,
CMECSIM  KHUCJIOT. VI3MEHEHHWEKHUCIOTHO-OCHOBHBIX  HOKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIXCBOWCTBBAKHEHIITNXCOETUHEHUMETAIIIIOB.




5.3. JlaGopaTopHbIii NPAKTUKYM

Tadauua 4

Ne HauMenoBanue Conep:xkanue

n/n J1a00paTOpPHBIX pasaesa

1 3aHATHI

IlepBblii cemecTp

1 BBonHoe 3ansTHeE. [IpaBuiia paboThl B XUMUYECKO Jaboparopuu

2 [lepunonnueckuit [[lemounble W  IIEJIOYHO3EMENbHBIE  METaUIbl. [ 'alOTeHBI.
3akoOH ¥ Tabuuua | XanbKoreHsl. biaroponsie rassl
JA.N.Menneneena

3 Crtpoenue atoma OJIEKTPOHHOE  CTPOEHUE  aToMma. KBaHnToBbIE  uMCHA.
ATomHbICOpOHUTANINS-P-, d- U - THma. DHepreTHyeckue ypOBHHU
anekTpoHoB. [lpunnun Ilaynu, npaBuino XyHna, TpPUHUUI
HAaWMEHBIIIEH OHHEPruM — KAaK OCHOBA TMOPSIKA 3arOJTHEHUS
aToMHbIXopOuTaneii. OCHOBHOE U BO30YKIEHHBIE COCTOSHHUS
ANEKTpOHOB B arome. llepmoamveckas cucrema snementoB JI.M.
MenpgeneeBa. llepuoguyeckuili 3akOH. 3aBUCUMOCTb CBOICTB
AJIEMEHTOB OT UX MOJIOXKEHUS B IEPUOJMUECKON CUCTEME.

4 Kiaccsl Oxcunpl. Ux xapaktep m cBoiicTBa. OCHOBHBIE UM aM(OTEpHBIE
HEOPraHMICCKUX TMAPOKCHJIBI U UX CBOMCTBA. KHMCIOTHI: HOMEHKIIATypa, CBOMCTBA.
COCMHCHIH Couy: TUIIBI U CBOICTBA.

Bropoii cemecTp

5 Onektponutnueckass | loHHbIe paBHOBECHS B pacTBOpax. PacTBOpBI 3JIEKTPOJIUTOB.

JUccoLranus CunpHple u cnalOble 37eKTpoiauThl. CTeneHb AMCCOIMALVH.
Koncranrta gucconumanmuu (MOHHM3AIMKM) KHUCIOT M OCHOBAHMIA.
KommiekcHbie COETUHEHMUSI. [ToBenenue KOMILIEKCHBIX
COEIMHEHUN B BOJHBIX PAacTBOpax. Y CTOMYMBOCTh KOMIUIEKCHBIX
COEIMHEHUH B BOAHBIX pacTBopax. KoHCTaHTa HECTOMKOCTH.

6 I'maponus coneit NonHoe mpousBeneHue BoAbl. BoaopoaHbi  moOKas3aTenb.
OOmeHHble peakuuu B BOAHBIX pacTBopax. [IpousBenenue
pPacTBOPUMOCTH. Y CIIOBUS OCAX/ICHUS U PACTBOPEHUSI OCA/IKOB.

7 OkuCIUTENBHO- Turnbl OKHCITUTENBHO-BOCCTAHOBUTEIbHBIX MIPOLIECCOB:
BOCCTAHOBUTEJBHBIE | MEKMOJIEKYIISIPHBIE, BHYTPHUMOJIEKYJISIPHBIE,
peakiuu JUCIIPONIOPIIMOHUPOBAHKE. CocraBnenue ypaBHEHUH

OKHCITUTEIbHO-BOCCTAHOBUTEIBbHBIX peakuui MeToAaMu
AIIEKTPOHHOTO OajlaHca W TONypeakiuil (MOHHO-3IEKTPOHHBIH
METOI).

8 XHAMHYECKUE OO0miass  XapakTepuUCTUKAa METaUIOB. 3aBUCUMOCTb CBOWCTB

CBOMCTBAa META/VIOB | METAJZIOB OT UX TMOJOXKEHHs B NEPUOAMYECKON cHcTeMe

snemednToB /.M. MeHnzaeneeBa. DU3MYECKHE H XUMHUYECKHUE
cBoMcTBa MeTayioB. MX OTHOIIEHHE K HEMeTallllaM, BOJIE,

meiaodyaM, KuCiaoTraM, CMECAM KUCIIOT.




5.4. [IpakTuyeckue 3aHATHS

Ne HauMmenoBanue Conep:xkanue
n/n NMPAKTHYECKUX pasaeia
1 3aHATHH

IlepBblii cemecTp

1 IIepnonnueckuit [[{erounble ¥ IICJIIOYHO3EMENbHBIE  METAIbl. [ aloreHsl.
3akOH W Tabmuma | XanbKoreHsl. biaaropoaHsie rassl
JA.N.Menneneena

2 Ctpoenue aToma DNeKTpoHHOE cTpoeHre atoma. (OCHOBHOE M BO30YXKJICHHbBIC

COCTOSIHUSL 3JIEKTpOHOB B arome. Ilepuoauueckas cucrema
snemenTtoB J[.M. Menpaeneesa. [leproanyeckuii 3aKoH.

3 Kiaccsl Oxcupnpl. Ux xapaktep m cBoiicTBa. OCHOBHBIE U aM(OTEpHBIE
HEOPraHHICCKNX TMAPOKCHJIBI U UX CBOMCTBA. KuCIOTHI: HOMEHKIAaTypa, CBOMCTBA.
coeMHeHNH Couy: TUIIBI M CBOICTBA

Peakuun monHoro obmena. Kuciorel, oCHOBaHHUS, COJIM B CBETE
PacTBOpBI ANEKTPOIUTUYECKON Aucconrai. AMGPOTEPHBIE AIEKTPOTUTHI
4 3JEKTPOJIUTOB

6. CamocrosiTesibHasi padoTa CTY/I€HTOB MO TUCHUILINHE

Tembl 115 pedpepaToB:

Hcnons3yrores

KOHCIEKTBhl JIGKIM MW peKoMeHayemas Jureparypa. Ha

CaMOCTOATCIIBHOC U3YUCHUC BEIHOCATCA CICAYIOMINUC TCMbI:

1. ATOMHBIE U HOHHBIC paanycChl, SJICKTPOOTPHULATCIBHOCTD, HNOTCHIHAI (3HeprI/I$I)

HOHU3AIUH, CPOJACTBO K JJICKTPOHY U NCPUOJUIHOCTD UX USMCHCHUSA IJIA PA3JIMYHBIX

OJICMCHTOB.

2. Knaccer HCOPTaHNYCCKUX COE€IUHEHHI.

3. HOMCHKHaTypa KOMILJIEKCHBIX COCOUHEHMH.

4. DHTaAIBINA

oOpa3oBaHMs. OHTPONUMHBIA W JHTANBNUNHBIA  (QakTOpel IMpHU
ONPEIETICHUN HAIIPABJICHUS XUMHUYECKUX PEaKIUi.
5. CkopocTh XUMHUECKUX peakuuid. DakTopsl, BIUSAIONINE HA CKOPOCTb.
6. IIpousBeneHue paCTBOPUMOCTH. Y CIOBHUS OCAXIEHUS M PACTBOPEHUS OCAJIKOB.
Tembl 1719 10K/Ia10B:
1. Tunmbl  OKHUCIMTENHHO-BOCCTAHOBUTEIBHBIX  IPOIECCOB:  MEXKMOJEKYJSpPHBIE,

BHYTPUMOJICKYJIAAPHBIC, TUCITPONTIOPIIMOHUPOBAHUC.

2. Cnoco0bl 3aIIMTHI METAJUIOB OT KOppo3uH. 3akoHbl Dapases.

3. PacnpoctpaneHune MeTamioB B IPUPOJIE U MPOMBIIIIEHHBIE CIOCOObI MX MOTy4EHUs

[ToaroroBka k mabopatopHbiM paboram. JlabGopaTtopHasi paboTa COCTOMT W3 JBYX




yacTeu - TEOPETUYECKOI U SKCHepUMEHTAIbHOU. K »KCnepuMeHTaIbHOMN
4acTU CTYJEHT JIOIyCKAaeTcs II0CJI€ OCBOEHHUS TEOPETHMUECKOI0 MaTepuania, BbIIOIHEHUS
JIOMAIIIHETO 3a7laHus U coOeceoOBaHMs C IMPeroaaBaTesieM B WHAMBHIyaTbHOM mopsake. s
BBINOJIHEHUS JIOMAILIHETO 3a/1aHusl, Ha IEPBOM 3aHATUH, CTYJCHTHI IIOJIy4al0T HOMEp BapuaHTa,
IIPUCBOCHHBIM CTYIEHTY Ha Bechb cemecTp. JlomaliHee 3ajjaHue BBIIOJHSETCA B TETPAIM.
DKcrepuMeHTaIbHAas 4acTh 0QopMiIsieTcs B 1a00paTOpHOM KypHaie. Mcrnonb3yercss KOHCIEKT
JEKUUH, peKOMEHayeMas JIuTepaTypa.

YueOHo-MeTOMMYecKOEe 1 HHPOPMALIMOHHOE 00ecreyeHre CAMOCTOSITe/IbHO PadoThl

1. Jlaymosa A.JI., Marmaer /1.3., Mynanosa C.II., AtaeBa A.A. «KpaTkuii Kypc JEKIHH 110
oOuieil u Heoprannyeckol xumum» Y.1. aid CcTyneHTOB AHEBHOW M 3a04HOU (popm
oOyuenwns. I'posnbiit, [THTY, 2019r.Umeercs Ha kadenpe.

2. JaymoBa A.JI., Marnaes JI.3., I'aBpynT.B., Illlamcamop X.III. YueOGuoe mnocoOue:
«JlabopaTOpHBI NMPaKTUKYM MO XUMHMH» JUIs CTYJEHTOB JHEBHOM M 3a0uHOM (opm
oOyuenus. I'posnsiit, [ THTY, 2020r.Mmeercs Ha xadenpe.

7. OueHoYHbIE CPeACTBA
Texkymmii KOHTPOJIb
| cemecTp
Tunosble 3aganus 115 J1a00PATOPHBIX U MPAKTHYECKUX 3AHATHH
Tema Ne 1. [lepuoanuecknii 3akon u tadauua /[.M.Menaeneena
1. Kakue sBI€HUS T0KA3bIBAIOT CI0KHOCTh CTPOEHUS aTOMOB?
2. Kakue snemeHTapHble 4YacTHUIBI BXOIAT B cocTaB sjep aromoB? Kakue u3 HHX
OTIpECIISIOT 3aps siipa U MPUPOAY dJIeMeHTa?
3. HazoBute ameMeHT, eciii ero JIeKTpOHHAs 000JI0YKa COCTOUT HM3: a) 9 3JIEKTPOHOB;
0) 23 3J71eKTPOHOB.
Tema Ne 2. Ctpoenue atoma
1. Jlns aToma s7eMeHTa ¢ TOPSIKOBBIM HOMEPOM 20 COCTaBUTh:
JIEKTPOHHYIO U AJIEKTPOHHO-TpadudecKyro (popmMyIIbl;

2. CTpyKTypa BalIeHTHOTO 2EKTPOHHOTO CIIos BEIpakaeTcs popmymoit 2s22pt. Onpenenuts
MOPSIIKOBBIM HOMEP, HA3BaHUE U DJIEKTPOHHOE CEMENCTBO ITOTO JIEMEHTA.

3. Kak m3MeHSroTCS MeTauIMYecKre CBOWCTBA 3JIEMEHTOB B IIABHBIX MOJTPYIIAX ¢ POCTOM
3apsiaa sapa?

Tema Ne 3. Xumuveckasi CBSI3b H CTPOCHHE MOJIEKYJT
1. Kakoii TMn cBs3u (HeNoJsApHas, MOJSPHAs, KOBAIEHTHAsA, WOHHAsA) B MOJIEKYJIax

cnenyromumx Bemects: Oz, HBr, CsBr, NaxS, CCls, H,O?



2. Hamumwmte rpaduueckyro  Qopmyny Monekynsl okcuzaa yriaepona (1V). Ckonbko o—

U T- CBS3€H B 3TOM MoJiekye?

Kako#l TUII KOBAJIEHTHOM CBS3M — MOJISIPHAS. WIIA HENIOJISIPHAS — B MOJIEKYJIaX CJIECAYIOIINX
Bemtects: CO, HI, H2S, OF2, CH4? K aromam Kakux 3JI€MEHTOB CMEIIAIOTCS O00Ine
3JIEKTPOHHBIE MAPhI B 3TUX MOJIEKyIax?

IlcemecTp

Tema Ne 4. PacTBopbl

1.
2.

3.

Urto Takoe BOJHBIC U HEBOJHBIC PACTBOPHI?
Omnpenenuts MaccoByto a0t (%) xnopuaa menu (l1) B pactBope, eciu Ha 2 MOJISL CONH
npuxoauTcs 15 moiieit BOAbI.

Kax ACIATCA BCIICCTBA 110 paCTBOpI/IMOCTI/I?

Tema Ne 5. I'maposu3s coJieit

1. Omnpenenute cpeny pacTBopoB (Kuciasi, HeMTpaiabHas, ocHoBHasA) u pH (>7, =7, <7)
cienyromux coneii: FeSOs, NaxSO3,Na,SOs, FeSOsz. Hanummre Bo3MOXHBIE
ypaBHEHHS PEAKIIUN THAPOIIN3a COJICH.

2. CocraBbTe YpaBHECHHUS THAPOIIN3A, TPOUCXOSIICTO MTPU CMEITUBAHUHU pacTBOpoB KoS
u CrCls. Kaxmas u3 B3sATBIX COJICH THAPOIU3YETCS HEOOpPAaTUMO JIO KOHIA C
00pa3oBaHHEM COOTBETCTBYIOIIUX COJIEH.

3. Hammucare PCAKIUIO TUAPOJIN3a CUIINKATA HATPUA U OIPCACIIUTD CPEAY paCcTBOpA.

BOl'lpOC])I K aTTecTalusiM.

| cemecTp

Bonpocel k nepBoii py0exHOl aTTecTanum:
Jaiite onpeneneHne MOHATHI: JIEMEHT, aTOM, MOJIEKYJIa, IPOCTOE U CII0KHOE BEUIECTBO.
[Toyemy 4YHCIIO W3BECTHBIX MPOCTBIX BEIIECTB, IPEBBIINIAET YHUCIO H3BECTHBIX
DIIEMEHTOB?
PykoBoxacTBysick mpaBwiom ['yHma, pacnpemenuTe 1O DHEPreTHYECKUM sYeHKaM
3JIEKTPOHBI B CIIEYIONINX COCTOSHUAX: a) 3p°; 6) 3d°.
B kakoif mocnemnoBaTeNbHOCTH, COIJIAacHO TMpaBmily KiledkoBCKOTO, MPOMCXOIUT
3all0JIHEHHE  JJIEKTPOHAMHM  SHEPreTHYECKHX ypOBHEH U TOAYpOBHEH B
MHOTOJIEKTPOHHBIX aToMax?
Kakoii u3 momypoBHel 3amonHsercss panee: a) 4S wimm 3d? 6) S5p wim 4d? Otser

MOTUBUPYWTE.



10.

11.

12.

13.

14.

15.

16.

17.

18.

Kakoe MakcuManbHOE  KOJMYECTBO JJIEKTPOHOB MOXET OBITh y aTOMOB Ha
MOCJICTHEM U MPEANOCIETHEM IHEPTETUYECKUX YPOBHSIX?

Kakue w3 mpuBeNEHHBIX KBAHTOBBIX IMOMYPOBHEH SIBISIOTCS IOCTPOSCHHBIMU, a KaKHe
HEJJOCTPOCHHBIME 1 nodemy: 2st, 152, 2p*, 3d®, 4f1°, 3d'°, 6s?, 3d?, 5142

[laiiTe coBpemMeHHOE ormpeaeneHue nepuoauueckoro 3akoHa J[.M. MenneneeBa u
O00BSCHUTE CTPYKTYPY MEPHOIUICCKON CUCTEMBI.

PykoBonmctBysice mpaBunom ['yHma, pacmpeaenuTe MO JHEPreTHYECKUM sSYCHKaM
3JIEKTPOHBI B CIIEAYIONINX COCTOSHUSAX: a) 3p°; 6) 3d°.

Kakoe coctosHue aroma Ha3bIBaeTCsi HOPMAalbHBIM, BO30YXaeHHbIM? Kakumu
crocob6aMy MO>KHO TIEPEBECTU aTOM B BO30YXAEHHOE COCTOSIHUE?

Kakve kBaHTOBBIE YHCIa XapaKTEPU3YIOT JHEPrEeTUUYECKOE COCTOSHHE JJICKTPOHA B
aToMe, ¥ KaKoB UX (PU3HUECKUN CMBICT?

Kakue 3HaueHHs MOTYT NPHUHHUMATh: a) TJABHOE KBAaHTOBOE 4HCIO; 0) opOHTalbHOE
KBAaHTOBOE YKCJIO; B) MArHUTHOE KBAHTOBOE YHCJIO; /1) CIIMHOBOE KBaHTOBOE unciio? Uto
OTPENIETISIOT B aTOME KBAaHTOBBIC Uncia’?

Uro Ha3bIBaeTCs NEKTPOHHBIM O0JIaKOM, aTOMHOU opOuTanpio? Kakyio ¢gopmy umeer
s-, p-, d- aromHBICOpOUTATH?

Kakwue 37eKTpoHBI Ha3BIBAIOTCS S-, P-, -, f- sekTpoHaAMH M KAaKOBBI IS HUX 3HAYCHHUSI
OpOUTANIbHBIX KBAHTOBBIX YHCEN?

Ha xaxue s7eKTpoHHBIE ceMeNCTBa NEATCS IEMEHTHI M0 3al0JHEHUI0 YHEPTeTUYECKUX
noaypoBHei? Kakum 31eMeHTOM HauYMHAIOTCS, U KaKUM 3aKaHYMBAIOTCS TIEPUO/IbI?
CocTaBbTe 3JIEKTPOHHO—CTPYKTYpHbIE ()OPMYJIBI aTOMOB C MOPSAIKOBBIMH HOMEpaMmHu: 23,
50.

ATOMOM, KaKMX 31€MEHTOB OTBEUAIOT CIEAYIOIIHE YMEeKTPOHHBIE (hopMymnbl: a) 15%, 282,
2p6, 3s?, 3p2; 0) 152, 25, 2p6, 3s2, 3p6, 3d®, 4s?. VkaxkuTe HX CeMeiicTBO, nepuoJ, rpynny,
MOJTPYIIIY.

CocTaBbTe IEKTPOHHO-CTPYKTYPHBIC (POPMYJIBI aTOMOB YETBEPTOTO TIEPHOA: KaJIbITHS,
ckanusi. K kakoMy ceMeiCTBY 27IeMEHTOB OHH OTHOCSITCS?

HazoBuTe sneMeHTHI, Y KOTOPHIX BaJCHTHBIE JJIEKTPOHBI OMUCKHIBAIOTCS (GOpMyTIamu:
a) 4s%, 4p* 6) 5s'; B) 3d°, 4sl. B xakom mepmoze, TpymIe, MOATPYINE HAXOIATCS 3TH

anemeHThl? K kakoMy ceMelcTBY OHU OTHOCATCA?



Oopaszey ounema k I-out pybdexrcnou ammecmayuu.

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1 k 1-0ii pyOexxHoii aTTecTanuu

JucuunimHa XuMus

WuctutyT 41510 I'pynna ceMecTp 1

«

1. Kakoe MaKCHMaJbHOE YHCIO JJICKTPOHOB MOXET COJEepXkaTh MOIyPOBEHb
opOUTaIBLHOE KBAHTOBOE YKCIIO KoToporo L=0.

2. Jlns aroma aneMeHTa ¢ OpSIKOBBIM HOMepoM 30 ykas3aTh:

— COCTaBHUTh JICKTPOHHYIO M AJIEKTPOHHO-TpapUIECKyI0 HOpMyIIbI;

3. CIpyKTypa BAJEHTHOTO DSIEKTPOHHOTO CJIOsi BhIpakaeTca Qopmymnoit 2s22p.
OmnpenenuTh MOPSIKOBBI HOMEp, Ha3BaHUE M OSJICKTPOHHOE CEMEHCTBO ATOTO
JJIEMEHTA.

YTBEPXIAIO:

» 20 1. 3aB.kad. «OX»

Bomnpocekl ko BTOpoii py0e:kHOil aTTecTALMU:

Uro Ha3piBaeTcs okcuaoMm? Ha Kakue THUIIBI AETSITCS OKCHIIBI?

Hamummre xumudeckue ¢opmyiasl okcuoB 3ieMmeHToB |l mepuona mepmomudeckoit
CHCTEMBI, YIUThIBasi MAKCUMAJIbHYIO BaJIEHTHOCTh 3JIEMEHTOB. HazoBHUTE OKCHIBI.

Kakne w3 yKkazaHHBIX HIDKE OKCHJIIOB SBISIOTCS OCHOBHBIMH, KHCJIOTHBIMH |
amdorepusiMu? a) CrOz, Li20,Zn0O, Mn207, P20s, FeO, BeO; 6) CrO, Cr.03, SiO», BaO,
PbO, B203, N20s. CoctaBbTe rpaduueckue HopMysIbl OTMEUCHHBIX OKCHIIOB.

Hanumute QopMylibl OKCHAOB, KOTOpble MOTYT OBITh IMOJYYEHBI MPU  PA3JI0KEHUH
cepHOil, GocdopHoii, kpeMHUEBOI Kucnot; ruapokcunoB: wmeau (1) m xeneza (I1);
KapOoHaTa Kanblus, pocdaTa MarHusl.

C KaKuMH U3 MEPEYNCICHHBIX HUKE OKCHUIOB MOXKET B3aMMOJICHCTBOBATh: &) THIAPOKCH]L
Hatpus; 0) okcun kanbius. P2Os, BeO, K20, Al2Os, CO2, ZnO. Hanumure ypaBHEHHS
peakuii 1 Ha30BUTE MPOAYKTHI pEaKLIUH.

C KakuMH H3 TIEPEYHCICHHBIX HU)XE OKCHIOB MOXET B3aWMOJICHCTBOBATH: a) CEpHas
kuciota, 0) dochopusiii anruapun. BeO, CrOs, MgO, AlO3, N20s. Hamwmure

YpaBHEHUs PEaKkLMi U HA30BUTE IIPOLYKThI PEaKIIiA.



10.

11.

12.

13.
14.

15.

16.

17.

18.

Kakwue COCIMHEHUS Ha3bIBAIOTCS TUAPOKCHIAMHM, U Ha KAKKE TUIIBI OHU JCISATCS?
IIpuBenuTe npUMEpSL.

Kakue coequHenus Ha3pIBarOTCS Kuciaotamu? Ha kakue Tpymmbl AeNSTCs KHCIOTHL: a) TI0
cocraBy; 0) mo ocHoBHOCTH. [IpuBenuTEe IPpUMEPHI.

CocraBbTe (HOPMYIIBI KHCJIOT, COOTBETCTBYIOIIUM KHCIOTHBIM okcumam: SOz, SiOp,
As>0s, P20s, Cl207, CrO3, As203, CO2. Ha3oBuTe 3TH KUCIIOTHI, YKQKUTE KX OCHOBHOCTD
U cocTaBbTe rpaduueckre GOpMyIIbl ITUX KUCIOT.

Hamumure ¢opMynbl  CIEIyrONIMX KHCIOT: a) KpPEeMHUEBOH; ©O) a30THOH; B)
optoochopHO; T) OPTOMBIIIBIKOBOW; JI) XPOMOBOH; ) CEPOBOJOPOIHOM; 3)
OpOMOBOJOPOJHOM; H) XJOPHOW. VYKaXKUTE BO3MOXKHBIC KHCJIOTHBIE OCTATKH
COOTBETCTBYIOIIUX KUCIIOT.

HazoBute anmonsl kuciot: a) HCO3, HoPOy', PO, POs%; 0) S04%, HSO., SO3%, CI*;
B) S%, HS", HSO3", HPO4Z; 1) HSiOs", COs%, Br, CrO4%; n) NOs', NO2', HAsO4>, AsO4s*
; %) Br, CHsCOO, AlOs%*, Zn0Oy%.

C kakuMH W3 TEPEYHCICHHBIX HIDKE BEIIECTB MOXKET B3aMMOJCHCTBOBATH (hocopHas
kuciora: As;Os, BaCly, H2SO4, NaOH, HO? Hanwmkre ypaBHEHHS peakuuii u
HA30BHUTE MPOIYKTHI PEAKITUH.

Urto Ha3bIBaeTCSI OCHOBAHHUEM U YTO Takoe miesiousb? [IpuBennure mpuMepsl.

HazoBure crnenyromme ocHoBanusi: Ca(OH)»,CsOH, Cr(OH)s, Pb(OH)s; 6) AI(OH)s,
TIOH, Sn(OH)s, Mn(OH)2; B) CuOH, Fe(OH)2, Fe(OH)3, Mn(OH)s. Vkaxure wux

KHCIIOTHOCTh W BO3MOJKHBIE OCHOBHBIE OCTaTku. CocTaBbTe rpaduueckue (HOpMyIbl
OTMEUCHHBIX OCHOBaHUM.

Hanwmmre GopMyiisl OCHOBaHHIA, KOTOPBIM COOTBETCTBYIOT KaThoHbL: a) MgOH™, K,
Fe(OH)?*, Cr¥*; 6) FeOH?*, Cu?*, BaOH*; B) Sn(OH)2%*, SnOH*, Li*, CuOH*; T) Pb*,
Al(OH)2*, Au*; n) Fe(OH)*, Ba%*, Pd(OH)s*, AIOH?*,

Kakumu criocobamu MOXHO TOJTYyYUTh pPacTBOpUMOEe B Boje ocHoBaHue? [IpuBenute
YpaBHEHUS PEaKIUU.

Hanumure ypaBHeHHMs peakIuil TMOJYyYEHUs HEPACTBOPUMBIX B BOJAE THAPOKCHJIOB
neiicteuem KOH na comu: MQClz, Alx(SOs)s, Cr(NOs)s, FeSOs, SnCly. Kakue wu3
MOJTYYCHHBIX THAPOKCUJIOB SBIISIOTCS aM(pOTEPHBIMU?

Kakne xumuueckue coeIrHEHHs Ha3bIBalOTCs coilsaMu? Kakne OBIBAaIOT THUIBI COJIeii?

[TpuBennTe NpUMeEpBHI.



Oopazey oOunema Ha 2-10 pYOe;HCHYIO ammecmayuro

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

BUWIET Ne 1 k 2-oii py0e:kHOii aTTecTanuu

JucuunimHa XnumMus
Nuctutyt HUHI I'pynma ceMecTp 1
1. Hamummre (opMynbl OKCHIOB S- M P-3JIIEMEHTOB IMSTOTO TEpUOAa TMEPHOAMYSCKON

«

CUCTEMBI, YUWUTBHIBAs MX BBICIIYIO BaJEHTHOCTb. YKAKUTE XUMHUYECKHI Xapakrep
OKCH/IOB.

Hanmmmure a)ast kucnot HaPOs 1 HCIO3 Bo3MOXKHBIE KHCIIOTHBIE OCTATKH U (DOPMYJIbI
COOTBETCTBYIOUIMX OKCH0B; 0) 1ist ocHoBanuit NaOH 1 Fe(OH)2 Bo3MOKHBIE OCHOBHBIC
OCTaTKU U (POpMyIBI COOTBETCTBYIOUIMX OKCHIOB; B) rpaduueckue Gopmynsr HzPOs u
Fe(OH).

3anummTe ypaBHEHUs peakiuii B3anmoenictus amporeproro Cr(OH)sC pactBopamu a)
TUAPOKCUA HATPUsL; O) CONSIHON KHUCIIOTHI.

YTBEPXIAIO:

» 20 r. 3aB.kad. «OX»

Bomnpocsl k 3k3ameny:

Kakve kBaHTOBBIE YHMCIa XapaKTEPU3YIOT JHEPrEeTUUYECKOE COCTOSHHE OJJIEKTPOHA B
aToMe, ¥ KaKOB X (PU3MUECKUN CMBICT?

Kakue 3HaueHHs MOTYT NpPUHHUMATh: a) TJABHOE KBAaHTOBOE 4YHCIO; 0) opOHTambHOE
KBAaHTOBOE YHCJIO; B) MArHUTHOE KBAHTOBOE YHCJIO; /1) CIMHOBOE KBaHTOBOE uuciio? Uto
OTIPENIETISIOT B aTOME KBAaHTOBBIC Uncia’?

Uto Ha3bIBaeTCs DJIEKTPOHHBIM O0JakoM, aToMHOU opOutansio? Kakyio popmy nmeer
S-, p-, d- aromHBICOpPOUTATTU?

Kakue 35eKkTpoHbl Ha3bIBAKOTCS S-, P-, -, f- syIlekTpOoHAMM M KaKOBBI JJIsi HUX 3HAUCHHUSI
OpOUTaTBHBIX KBAHTOBBIX YHCEN?

Kakwne 3HaueHuss MOXET MPUHUMATh MAarHUTHOE KBAHTOBOE YHUCIIO TMPH OpOUTATHLHOM
kBaHTOBOM uuciie: | = 2,3,4?7 CKONbKO 3HEPreTHUECKUX SUCEK Ha TAHHBIX TTOTyPOBHSX?
CKOJIBKO M Kakue MOJypOBHM HMMEIOTCS Ha TPEThEM JHEPreTHUYEeCKOM ypoBHE? Yem
OTJIMYAIOTCS DJIEKTPOHBI 3THX MOYpPOBHEN?

Chopmynupyitte npunuun [laymu u, pyKoBOJACTBYSCh UM, PacCUMTAWTE MaKCUMAJIbHOE

YHCJIO 3JICKTPOHOB HAa TPCTHEM SHCPICTUICCKOM YPOBHE.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kakum  mpuHmMmaM — NOTUYHUHSIETCS paclpeieseHue AJEKTPOHOB 1o
HSHEPreTUYECKUM YPOBHSIM B MHOT'O3JIEKTPOHHOM atoMe? B uem ux cymHocTs?
PykoBoactBysice mnpaBwiom ['yHaa, pacrpefenute MO SHEPreTUYECKUM sUeiikaM
3JIEKTPOHBI B CIIEAYIONINX COCTOSHUSAX: a) 3p°; 6) 3d°.

B kakoll mocienoBaTenbHOCTH, COrJacHO mnpaBuily KiledkoBCKOTo, MPOMCXOIUT
3aIl0JIHEHUE  DJIEKTPOHAMM  DHEPreTUYECKUX YPOBHEU U TOLypOBHEH B
MHOT'O3JICKTPOHHBIX aToMax?

Kakoii u3 momypoBHeli 3amonHsercs panee: a) 4S wmm 3d? 6) 5p wim 4d? Otser
MOTHUBUPYHUTE.

Kakoe makcuManbHOE KOJUYECTBO SJCKTPOHOB MOXKET OBITh Y aTOMOB Ha TOCIETHEM U
MPEANOCIEHEM IHEPTETUUECKUX YPOBHSAX ?

Kakue u3 mpuBeIEeHHBIX KBAaHTOBBIX MOJYPOBHEH SBIAIOTCS IOCTPOSCHHBIMU, a KaKHe
HEJOCTPOEHHBIMU U IodeMy: 281, 1s2, 2p*, 3d°, 410, 3d™¥°, 6st, 302, 5f14?

[aiite coBpeMeHHOE ompeneneHue nepuoaudeckoro 3akona J[[.M. MenneneeBa u
O0OBSCHUTE CTPYKTYPY NEPHUOUYECKON CUCTEMBI.

CKONBKO DJIGKTPOHOB HAXOJUTCS HAa BHEIIHEM OSHEPreTUYeCKOM YpOBHE aTOMOB
3JIEMEHTOB, CTOSIIIMX B Hayaje M B KOHIE Kaxzaoro mepuoga? Ha kakux moaypoBHSX
HaXOJIATCSI 3TU IEKTPOHBI?

HaliTe ompeaeneHne TOHATHH: «IEPHON», «TPYMIIA», IOATPYIIa» C TOYKH 3PEHUS
CTPOEHHUSI aTOMa.

Yrto 03HayaeT A JaHHOTO aTOMa HOMEp MepUoia, HOMep Ipynbl?

Uem 00ycroBIEHO HaIW4He MOATPYIN B mepuoauydeckor cucteme? CKOJIBKO U KaKUX
AJIEKTPOHOB HAXOJUTCS HA BHEIIHEM YHEPTeTUYECKOM YPOBHE DJIEMEHTOB: a) yriiepoja u
tutana (IV); 6) mapranma u xsopa (VI1I)?

[Touemy nepBbIil IEPHOJ COCTOUT JIMILIb U3 IBYX 3JIEMEHTOB?

Ha xakue 37eKTpOHHBIE CEMENCTBA JACTATCS IEMEHTHI IO 3aMOHEHUI0 YHEPTETUYECKUX
noaypoBHein? Kakum »eMEeHTOM HAaUMHAIOTCS, M KaKUM 3aKaHYMBAOTCS MEPHOJIBI?
CocTaBbTe AJIEKTPOHHO-CTPYKTYpPHBIE (POPMYIIBI aTOMOB YETBEPTOTO MEPHUOAA: KaJbIlus,
CKaH/IMsI, XpOMa, »Xeje3a, Mbllbsika, aproHa. K kakomy cemMelCTBY S3JE€MEHTOB OHU
OTHOCSTCS?

HazoBuTe s1meMeHTBI, Y KOTOPBIX BaJEHTHBIC 3JIEKTPOHBI OMHCHIBAIOTCS (OpMYJIaMHu:
a) 42, 4p*; 6) 5s%; B) 3d°, 4s!. B xakom nepuoe, rpymie,

Kaxkoii u3 31eMeHTOB SBISETCSA CAMBIM CHJIbHBIM BOCCTAHOBUTENIEM?

CaMBIM CHJILHBIM OKUCIIUTEIIEM?



24.

OObsicHUTe, TMOYEeMY pa3lidyhe B CBOICTBaX XpoMma M CEphl, XJIOpa U MapraHia

BCIIMKO JIs1 HU3KHX CTENICHEH OKUCICHUS M HE3HAYUTEIBHO JJIsA BBICIIHX ?

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Urto HazwiBaeTcst okcuaoM? Ha Kakue TUIbI JeIsITCs OKCUIbI?

Hanumure xumuyeckne (opmynsl okcunoB 3iementoB |l mepuoma mepmomuueckoit
CUCTEMbI, YUUTHIBAsE MAaKCUMaJIbHYIO BaJICHTHOCTh 3JIeMeHTOB. Ha3oBUTE OKCHBIL.

Kakne wu3 yka3aHHBIX HUXKE OKCHAOB SIBJISIOTCS OCHOBHBIMHM, KHUCJIOTHBIMU H
amdorepubiMu? a) CrOz, Li20,Zn0O, Mn207, P20s, FeO, BeO; 6) CrO, Cr.03, SiO», BaO,
PbO, B203, N20s. CoctaBbTe rpaduyeckue GopMyiibl OTMEYEHHBIX OKCHJIOB.

Hanumwure ¢opmynbl OKCHIOB, KOTOpbIE MOTYT OBITh MOJYYEHBI MPH  PA3JIOKEHHUH
cepHoii, (ochopHoi, KpeMHUeBoM Kucior; ruapokcumos: Meau (I1) u xemesa (I11);
KapOoHaTa Kanbims, ocdara MarHusi.

C KakuMH U3 MEePEUNCICHHBIX HUKE OKCHIOB MOXET B3aMMOJCHCTBOBATh: a) THIAPOKCH]T
Hatpus; 0) okcun kanbims. P20s, BeO, KO, Al;03, COz, ZnO? Hanuiute ypaBHEHHS
peaxkuil ¥ Ha30BUTE MPOAYKTHI pEaKIUK.

C xakuMH W3 TEPEUYMCICHHBIX HW)XKE OKCHJIOB MOXKET B3aWMOJICHCTBOBATh: a) CepHAs
kuciora; 0) dochopusiii anrugpun. BeO, CrOs, MgO, AlO3, N20s. Hanwumure
YpaBHEHHUS PEaKIUil 1 HA30BUTE MPOAYKThI pEaKIIUi.

Kakue coemuHeHus] Ha3bIBAIOTCS TUAPOKCHUIAMHU, M Ha KakKue THUIIBI OHU JeNnsTcs?
IIpuBenuTe NpUMEPBL.

Kakue coequHeHus Ha3bIBarOTCS KuciaotaMu? Ha kakue Tpymimbl AeNATCsS KACIOTHI: ) 110
cocrtaBy; 0) mo ocHOBHOCTH. [IpuBeanTe MpuMepsI.

CocraBbTe (HOPMYJIBI KHCIIOT, COOTBETCTBYIOIIMM KHCIOTHBIM oOkcumam: SOs3, SiOp,
As>0s, P20s, Cl207, CrOs, As203, CO2. Ha3oBuTe 3TH KHUCIIOTHI, YKQKUTE KX OCHOBHOCTD
U cOCTaBbTe Tpaduueckre popMysbl ITUX KHCIOT.

Hanumwure ¢opmynsl ciaeayromux KUCIOT: a) KpEeMHHUEBOM; ©) a30THOH; B)
opTtodocopHO; T) OPTOMBIIILIKOBOM; /) XPOMOBOH; XK) CEPOBOIOPOTHON; 3)
OpOMOBOJIOPOJTHOM; M) XJIOPHOW. VYKaKXUTE BO3MOXHBIC KHUCIOTHBIE OCTATKH
COOTBETCTBYIOIIUX KUCIIOT.

Hazosute annons! kuciot: a) HCOs', HoPO4, POs*, PO3*; 6) SO4%, HSO4, SOs%, CI;
B) S%, HS", HSO3", HPO4>; ) HSiOs", COs%, Br, CrO4%; n) NOs', NOy, HAsO4>, AsO*
; %) Br, CHsCOO", AlOs*, ZnO,%.

C kakuMH W3 TIEPEYHCICHHBIX HIDKE BEIIECTB MOXKET B3aMMOJICHCTBOBATH (hochopHas
kucinota: As2Os, BaCly, H2SOs, NaOH, H>O? Hamummre ypaBHEHHS peakiuii |
HA30BUTE MPOAYKTHI PEaKIIUH.

Urto Ha3bIBaeTCSl OCHOBAHMEM M UTO Takoe menoub? [IpuBennre npumMepsl.



38. HazoBute cnenyrome  ocuoBanus: Ca(OH),,CsOH, Cr(OH)s, Pb(OH)s; 0)
Al(OH)3, TIOH, Sn(OH)4, Mn(OH)2; 8) CuOH, Fe(OH)2, Fe(OH)3, Mn(OH)4. Ykaxure

WX KHCIIOTHOCTh M BO3MOXKHBIE OCHOBHBIE OocTaTKH. CocTaBbTe TpadudecKkue GopMybl
OTMEYEHHBIX OCHOBaHUIA.

39. Hanvmute (GopMyibl OCHOBaHHM, KOTOPBHIM COOTBETCTBYIOT KaTHOHBL a) MgOH™, KT,
Fe(OH)?*, Cr®"; 6) FeOH?*, Cu?*, BaOH*; B) Sn(OH)2?*, SnOH", Li*, CuOH"; r) Pb*,
Al(OH).*, Au*; n) Fe(OH)", Ba?*, Pd(OH)3*, AIOH?".

40. Kakumu criocobaMu MOXKHO TIOJYYUTh pacTBOpUMOe B Boje ocHoBanue? [lpuBemute
YpaBHEHHUSI PEaKIIHH.

Oopasey 6unema K IK3ameHy

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET

BWJIET Ne 1
JlucnunnuHa XuMHuAa
WuctutyT 41510 ['pynmna CeMECTp 1
1. Jlns aToMa 351ieMeHTa ¢ MopsIKOBbIM HoMepoM 20 yKa3aTh:

— mnonoxeHnue B llepuonnueckoil cucreme sieMeHTOB (mepuon, Trpymia,
MOATpyIIa);
— COCTaBUTH AJIEKTPOHHYIO U 3JIEKTPOHHO-TPaPUUECKYIO (DOPMYIIbL;
— ONpeNeNTuTh CBOMCTBO (METaJLI, HEMETAI);
— Ha3BaTh BAJICHTHBIE 3JIEKTPOHBI,
— yKa3zaThb BaJEHTHOCTb 3TOr0 »HJIEMEHTa B HOPMAJbHOM M BO30YXICHHOM
COCTOSIHUH;
— YHCJIO IPOTOHOB, HEHTPOHOB, AIEKTPOHOB.
2. C xakuM¥ U3 MEPEUYHNCICHHBIX BEIIECTB MOXKET PearupoBaTh OKCH KAJIbLUS: OKCHIl Oapwus,
Boja, ¢ocopHas kucinora, okcux xyopa (VII), ruapokcus xanus, HUTpAT IUHKA. 3alUIINTE

YpaBHCHUA BO3MOXKHBIX pCaKLII/Iﬁ " HAITMIIUTC ITPOAYKTHI peaKHHﬁ.

3. BanummTe ypaBHEeHUs peakuuii B3aumopenctBus amgporepHoro Zn(OH)2 ¢ pacTBopamu: a)

TUAPOKCUA HATPHUS;, 0) COISTHON KHUCIOTHI.

YTBEPXIAIO:
« » 20 1. 3aB.kad. «OX»




Bonpocsl k arTecTanusaMm:
II cemecTp

Bonpocel k nepBoii py0eskHoil aTTecTanuu:

1. 3anuwmure ypaBHEHHS pEAKIM B MOJEKYISIPHOM W HMOHHO-MOJCKYISPHOM BHJE,
IPOTEKAIOIINX B BOJHBIX pacTBOpax Mexay cieayrommmu Bemiecreamu: a) HCl u NaOH
6) NazS u Pb(NO3z)28) NaClO u HNO:s.

2. CocraBbTe MOJEKYISIPHBIC ypaBHEHUS PEAKIUN, KOTOPBIM COOTBETCTBYIOT CIICAYIOIIUE
MOHHO-MOJICKYJISIPHBIC YPaBHCHUS:

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

3. Ompenenure cpeay pacTBOpPOB (Kucias, HeHTpanbHas, ocHoBHas) u pH (>7, = 7, <7)
cnenyromux coneii: FeSO4, Na2S03,NaSO4, FeSO3. Hanumnte BO3MOXHBIE YpaBHEHUS
pEaKIMK TUIPOIU3a COJIEH.

4. CocTaBbTe ypaBHEHHS THIPOJIN3A, IIPOUCXOMISIIETO MPH CMEIIMBAaHUM pacTBOpoB KzS n
CrCls. Kaxxnast 13 B3SThIX COJICH THAPOIU3YETCS HEOOpATHMO 10 KOHIIA ¢ 00pa3oBaHUEM
COOTBETCTBYIOIIUX COJICH.

5. Moryr 1M MNpPOUCXOIUTh OKUCIUTEIHbHO-BOCCTAHOBHUTEIbHBIC PEAKIHUA  MEXKIY
ceayromumu BemecTBamu: HoS u HI, HoS u H2SO3, HoSOz3 1 HCIO4?

6. VYpaBHslTE peakIiio METOJOM MIIEKTPOHHOTO OanaHca:

P + HIO3 + H20 — HgPO4 + HI

7. 3anummre BO3MOKHBIE YPaBHEHHs peaklUii B3aMMOJEHCTBHs MeTaioB: a) Zn, 6) Cu B)
Na, ¢ pactBopamu cienyromux BemectB HoO, NaOH, H2SOs pass, H2SO4 womn, HCI,
HNO3, FeSOa.



Oopazey ounema na l-0 pybdesxcuyro ammecmayuro

T'PO3HEHCKUU IF'OCYAPCTBEHHBIH HE®TAHOHW TEXHUYECKUH YHUBEPCUTET

BUJIET Ne 1 k 1-oii pyOeskHOM aTTecTalMK

JucuunimHa XuMus

Nuctutyt HUHI I'pynma ceMecTp 2

«

1. 3anumure ypaBHEHHUs peakUUid B MOJEKYJIIPHOM MU HMOHHO-MOJIEKYJISIPHOM BHJIE,

NPOTEKAIOIINX B BOJHBIX PacTBOpax Mexay ciemyrommmMu BertectBamu: a) HCIl u
NaOH 6) NazS u Pb(NO3)>. B) NaClO u HNO:s.
CocTaBbTe MOJIEKYIIIPHBIE YPABHEHHS PEAKIIUI, KOTOPBHIM COOTBETCTBYIOT CJIEYIOIIHE

HOHHO-MOJICKYJIIPHBIC YPAaBHCHUSA:

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

YTBEPXAIO:
» 20 1. 3aB.kad. «OX»

Bomnpocekl ko BTOpoii py0e:kHOil aTTecTALMU:

3anuiuuTe ypaBHEHUS peakUMid B MOJEKYJISIPHOM M HOHHO-MOJIEKYJISIPHOM BHJIE,
NPOTEKAIOIINX B BOJHBIX pacTBOpax Mexay cienyrommmu Bemectsamu: a) HCl u NaOH
0) Naz2S u Pb(NO3)28) NaClO 1 HNOs.

CocTaBbTe MOJIEKYJISIPHBIE YPABHEHMsI PEAKIMI, KOTOPBIM COOTBETCTBYIOT CIEAYIOLIHE

HOHHO-MOJICKYJIAPHBIC YPAaBHCHUA!

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 YpaBHEHUS
peaKIuii TUAPOIH3a CONCH.

CocTaBbTe ypaBHEHHs THAPOJIN3A, TPOUCXOSAIIECTO MPH CMEIIUBAHUU pacTBOpoB KoS u
CrCls. Kaxxmast 13 B3STBIX COJICH THAPOTU3YETCS HEOOpATHMO 70 KOHIIA ¢ 00pa3oBaHUEM

COOTBETCTBYIOUIUX COJIEH.



5. MoryT i1 POUCXOIUTh OKUCITUTEIBHO- BOCCTAHOBUTEIHLHBIC peaxIuu MEXTY
cieayrommmu BemmectBamu: HoS u HI, H2S u H2SO3, HoSO3 1 HCIO4?
6. VYpaBHslTE peakIii0 METOJJOM AJIEKTPOHHOTO OanaHca:
P + HIOs + H,O — H3PO4 + HI
7. 3anummMTe BO3MOXHBIC YPaBHEHUS PEaKIMi B3aUMOJEHCTBUS MeTauioB: a) Zn, 6) Cu B)
Na, ¢ pactBopamu cienyromux BemectB HoO, NaOH, H2SO4 pass, H2SO4 woun, HCI,
HNO3, FeSOa.

Oobpaszey ounema nHa 2-10 pyoexcHyro ammecmayuio

T'PO3HEHCKHH I'OCYHAPCTBEHHbBIN HE®TAHON TEXHUYECKHH YHUBEPCUTET

BUWIET Ne 1 k 2-oii py0e:xxHOii aTTecTanuu

JlucnunnuHa XuMHuA

Wuctutyt WHI I'pynma ceMecTp 2

1. Vxaxwure, kakue u3 cienytommx BemectB Cly, KoCrOs, HCIO, KMnOs, MnSOs, B
pacTBopax HPOSBISAIOT a) TOJAbKO OKHUCIUTEIbHBIC CBOMCTBA 0) OKHCIHMTEIBHO-
BOCCTAHOBUTEJIBHYIO TBOMCTBEHHOCTh. OOOCHYHTE OTBET.

2. Moryr nM TPOUCXOAUTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH MEXKIY
cnenyronmu BemiectBamu: HoS u HI, HoS u H2SO3, HoSO3 u HCIO4?

VYTBEPXAIO:
« » 20 . 3aB.kad. «OX»

BOl'lpOCbI K 3K3aMEHYy

Urto Takoe pacTBOpHI?
Urto Takoe cmecu?
UYto Takoe BOAHbBIE U HEBOJHBIE PACTBOPHI?

Kakue MMPOLECChI ITPOTCKAKOT IMMPU pACTBOPCHHUU BCIICCTB B X KUIAKUX paCTBOpI/ITeJ'IHX?

1
2
3
4
5. UYro Takoe ruapatsl (conpBathl)? ['naparanus (conpBaTarius)?
6. Kakwue BemecTBa Ha3pIBAIOTCS KpUCTaILTOTHApaTamMu? [lpuBeanTe mpuMepsl.
7. UYro Takoe HachIIIEHHBIE pacTBOPHI? HeHackIeHHbIE PacTBOPHI?

8. Uro moxka3zpiBaeT K03()(PUITUEHT PacCTBOPUMOCTH?

9. Kak nmensites BemiecTBa 1o pacCTBOPUMOCTH ?

10. Yro Takoe pa3daBiieHHBIH pacTBOp? KOHIIEHTpHUpOBaHHBINA pacTBOP?

11. Yro Ha3bIBaETCS MAaCCOBOH J0JIEH PaCTBOPEHHOTO BEIECTBA?

12. Kakue pacTBOpBl HA3bIBAIOTCA pPACTBOPAMH 3JEKTPOIUTOB? UTO sBIseTCSs NPUYHMHON

JIUCCOIMAIIAN AJIEKTPOJIUTA?



13.Yto Ha3bIBaeTCs CTEMEHBIO AJIEKTPOJIUTUYECKON JUCCOIUALINM?
14. BeeneHueM, Kakux MOHOB MOXHO YMEHBIIUTH CTENEHb JUCCOLMALMU ITOTO 3JIEKTPOIUTa?
Kak n3MeHuTcs CTeneHp MCCOUay Ipy pa30aBIeHUHN pacTBOpa BOJION?
15.HanummTe ypaBHEHHE IUCCOLMAIUMU BOJbI U KOHCTaHTY Auccoluanuu. UTo Ha3bIBaeTcs
MOHHBIM TIpOM3BeieHHeM Bojbl? YeMy oHO paBHO mpu 25°C?
16.KakoB mopsa0K BENIWYMHBI KOHLEHTPAIMH HMOHOB BOJOpOJA B KHCIOW cpene, IIeJIOYHOM,
HelTpanbHONU? YUTO Takoe BOJOPOIHBIN noka3arensb (pH) U KakoBbI €ro 3HaUCHUS B Pa3IMYHBIX
cpenax?
17.Kakue BemiecTBa Ha3bIBalOTCS HWHAMKaTOpamMu? KakoBbl NPUYMHBI HW3MEHEHUS OKpPACKH
MHAMKATOPOB Npu u3meHeHuu pH pactBopos?
18.Yro HazmBaercsi mpousBeneHueM pactBopumoctu (IIP)? Kak o0bscHuUTH 00Opa3oBaHue
0Ca/ika, PYKOBOJCTBYSCh MPOU3BEACHUEM pacTBOpUMOcTU? KakoBbl yCIOBHS pacTBOpPEHUs
ocanka?
19.Hanmmute Boipaxkenue [1P s criieayommx MaaopacTBOPUMBIX BEIECTB:
a) Pblz, Ag2CrO4
0) BasOa, Caz(PO4)3
B) Mg(OH)., As2Ss3
20.Kak MEHSIOTCS KHCIIOTHBIE CBOWCTBA B PSITY:
a) H2SO3, H2SO4
6) HNO2, HNO3

B) HCIO, HCIO2, HCO3, HCIO4? OtBeT MOTHBHpYHTE.
21.KakoB xapakTep JUCCOMUAINHN CIETYIOMINX THAPOKCHIOB:
a) NaOH, Al(OH)3, CuOH. ?01BeT MOTHBHUpYITE.
22 Hanurute ypaBHEHUSI IEKTPOTUTHUECKOMN JTCCOITHAIINT CIIETYOIIHX
SIIEKTPOJIMTOB, YYUTHIBAS CTYIIEHYATYIO JUCCOUALINIO:
a) Al(OH)3, H3POa, Fez(S04)3
r) Fe(OH)s, (NH4)2S0O4, Ca(H2PO4)2, H2S
1) CUOHNQO3, CaHPO4, AICI3, H2SO3
e) Mg(OH)2, Fe(OH).ClI, Zn(NOs3)., NaHSiO3
23.CocraBbTe MOJIEKYJIAPHBIE W HMOHHBIE YpPaBHEHHUS pEaKIMi, MPOTEKAIOIIMX MEKITY
BEIIIECTBAMH:
a) MgCOs u HCI; 6) Zn(OH). u NaOH; B) Pb(CH3COO), u HNOs3;
r) NaHCOs u NaOH; 1) MgOHCI u HCI; ¢) Fe(OH)3 u H2SO4.

24. B kakoM HampaBJICHUH U TIoYeMy OyAyT IPOUCXOAUTH CICIYIOIINE PEaKIUH:



a) NHsOH + HNO;  NH4 &% + H20
6) HCN + KOH  KCNg,0
B) CaSO4 + BaCl.CaCl; + Ba304

Hanummure nonHele ypaBHEHHsI peakiuil.

25.CocTaBbTe MOJICKYJISIDHBIC YPaBHEHUS PEaKIHMid, KOTOPBIC BBIPAKAKOTCA CICAYIOIIUMHU
WOHHBIMU 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 neMeHTsl: Xja0p B NaClOs; azor B NH4sCl  u NHsNOg3; kpemuuii B
K4SiO4?
27. UeM OTIMYAIOTCS OKHUCIHMTEIBHO-BOCCTAHOBHUTEIBHBIC PEAKIUU OT JPYIHX XHMHUYECKHUX
peakuuii?
28. Kakne u3 npuBEACHHBIX HMKE PEAKIMA OTHOCATCS KOKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIM?
VYKaxuTe B HIX OKUCIIUTENb U BOCCTAHOBUTEIIb.
2NaBr + 2H,SO4 = Bra + SOz + NaSO4 + 2H20
CaO + H.0 = Ca(0OH):
Mn(OH)2 + 2HCI = MnCl2 + 2H20
MnO; + 4HCI = MnCl; + Cl, + 2H,0
Na2COs3 + Ba(NO3), = BaCOs + 2NaNOs
29. OKHCITHTENHHBIEHIHBOCCTAHOBHTENEHBIECBOHCTBANIPOSBIISIOTCIIETYOIMEYacTHIIBL. Fa, SN?",
Br, Sn, S, Au®*, NHs, NO>", BiO3", Cr,07%?
30. B kakux rpymnmax mepuogudeckoi cucrtemsl J[.M. MeHzeneeBa pacroioKeHbI JIEMEHTHI ¢
SAPKO BBIPAKCHHBIMU BOCCTAHOBUTEIBHBIMU 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 nogdoepuTe KodPPHUIMEHTH! B CIEIYIOIUX OKUCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUAX:
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

BWJIET Ne 1

JucuunimHa XnuMus

Wuctutyt WHI I'pynma ceMecTp 2

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

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

RbOH + Ni(OH)2 — KOH + Pb(NO3)2 -

CsOH +H2SO3- 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.kad. «OX»




8. YueOHO-MeTOAUYECKOE U MH(OPMAIUOHHOE o0ecreyeHue

AUCHHUILIMHBI

a) OCHOBHasl JIUTepaTypa:

1.
2.

I'muuka H.JL O6mas xumust. Y4aeOHuk 1ist 6akanaBpos. - M.: FOpaiit. 2017. - 898 c.
INabpunsa O.C., OctpoymoB WN.I'. Xumus 3-¢ uzmanme. M.; U3parenbckuii meHTp
«Axagemus». 2016. - 304c.

TperbsikoBa FO./[. Heopranuueckass xumusi B 3-x tomax. M.: M3narenbckuil neHTp
«Axanemus». 2018. - 240c.

l'onybes A.M., FO.A. Jle6enes, I.H. ®aneer. Xumus. YueOHuk 11 6akaiaBpoB. M.:
FOpaiir. 2016. — 527c.

®posoB B.U. Ilpaktukym no obmeid u Heopranumdeckod xumuu. IlocoOue nmns
CTYIEeHTOB BYy30B. — M.: JIpoda, 2017. — 304 c.

I'muuka H.JI. 3agauu u ynpaxHenus no oOuieit xumuu. YuebHoe mocodue assi By30B.
- M.: Uurerpan-IIpecc, 2018. - 240 c.

AxmeroB H.C. Heoprannueckas xumus. YaeOHOe ocodue st By30B. - M.: Breicmas

mkona, 2019. - 743 c.

0) 10MOJTHUTE/IbLHAS JIUTEepaTypa:

10.

11.

12.

13.

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

Kapanetrpsnn M. X., [lpakun C.M. O6mas u Heopranudeckas xumus. — M.: Xumus,
2000. — 592 c.

Jlugua  P.A., Momnouko B.A., Amnmpeea JILJI. Xumuyeckue CBOWCTBa
HeopraHmyeckux Bemiects. — M.: Xumus, 2019. — 479 c.

Ceunnosa JI.JI. Xumuueckue MeTosl aHanuza. Mnentudukamnus Bemecta. Yacts 1:
VYuebnoe mocodwue. - Tomck: TITY, 2018. - 74 c.

Mpuana M.I., Crace H.®., KopmynoB A.B. /lmarHocthueckue marepuainbl IS
KOHTpOJIs 3HaHu# 1o xumui. - Tomck: TITY, 2016. — 175 c.

Bacwibe, Bnagumup IlaBnoBuu. AnanmuTHueckas xumus: yueOHUK: B 2 kH. /B. II.

BacunbeB. — 5-e usa., crep. — M.: lpoda, 2017.

B) NporpamMmMHoe obecrniedeHue u Internet-pecypcesi:

www.gsoi.i/library;

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

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

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



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

9.MaTtepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCUUIINHBI

B yueOHOM mpomecce Uii OCBOCHHS JUCHUIUIMHBI HCHOJB3YKOTCS  CIICIYIOIINE
TEXHUYECKHE CPEACTBA:

-XUMUYecKas 1abopaTopusi, XHMUIECKHE PEAKTUBHI,

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

-puOOpsl M 000PYAOBaHHE y4eOHOTrO Ha3HAYCHUs (MPU BBIMOJHEHUU J1AOOPATOPHBIX
pabor);

[lporpaMMo#i  JUCHMIUIMHBI ~ TPEAYCMOTPEHO  HCIOJb30BAHHUE  COBPEMEHHBIX

MPOrPaMMHBIX KOMIUIEKCOB M TEXHOJIOTHIA Jtst 00paboTku pe3yabratoB HUPC.
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