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1. Ilean v 3a7a491 0CBOEHUS AUCIUTLIMHBI
Henv oucuunaunvi:

B0 TIPETTIOIaBAHMsI TUCIIUIUTMHEL SBIIsieTCS ((OPMUPOBAHHE Y CTYJCHTOB 3HAHUN B 00JIACTH
XMMUH, TTOJTydeHre (QyHIaMEeHTaIbHOTO 00pa30BaHMs, CIIOCOOCTBYIOIIETO PA3BUTHIO THYHOCTH.
3adauu Jucyunaunsl:

M3yueHne OCHOBHBIX XMMUYECKHMX SIBJICHUH; OBJaJeHUE (YyHIAMEHTAIbHBIMU IMOHSITUSIMH,
3aKOHaMM ¥ TEOPHSIMU XUMHUH, XUMUYECKOH TepMOIUHAMUKH, KUHETUKH, PABHOBECHUS U PacTBOPOB,
JIEKTPOXMMUYECKUX MPOIECCOB,  CBOMCTB METAUIOB M HEMETAlJIOB, a TakXe MeToJaMu
XUMHUYECKUX U (PU3MKO-XMMUYECKUX HCCIICOBAaHMI; OBIaJIeHUE METOAAMU U NMPUEMAMU pEIIEeHUs
KOHKPETHBIX 3a7lad M3 Pa3IMuHBIX oOnacteil XuMuu; (HOpMUPOBAHHE HABBIKOB MPOBEICHUS
XUMHUYECKOTO JKCIIEpUMEHTA, YMEHHS BBIACIATh KOHKPETHOE XHMHUYECKOE COAEpKaHHE B
MPUKIIAIHBIX 3a7ja4ax y4eOHO! U MpodeccCHOHAIbHOM 1eATENbHOCTH.

2. Mecro pucuuminnsel B ctpykrype OITIOII BO

CornacHo PYII aucuuminaa « XuMush» U3y4aeTcs BO 2 CEMECTpE.

JlucuuiauHa OTHOCUTCS K 00s3aTelbHBIM AUCHUIUIMHAM 0a30Boii yactu Omoka blydyeOHoro
1J1aHa 1o HampasiieHuto noarotoBku 11.03.01 Pagnorexnuxa.

JlucuuIinHa MpEenojaeTcsl MOCPEICTBOM YTCHHSI JIEKIMHA ¥ MPOBEIEHUS JIabopaTOPHBIX
3aHATHM.

Ha nexuumsix uznararoTcsi OCHOBHBIE TIOJIOKEHUSI TEOPETUUYECKOTO MaTepurara.

JlaGopaTopHble 3aHATUS OOECIEYMBAIOT MPAKTUYECKOE OCBOCHHUE JIEKIIMOHHOTO MaTepuara,
pa3BUTHE Yy CTYJEHTOB CaMOCTOATEIIBHOCTH W TBOPYECKOrO IMOAXOJa TPHU  BBINOJHEHUH
7a0opaTOpHBIX PabOT, OCBOEHHWE TPHUHIMIIOB W METOIWK IPOBEACHHUS SKCIEPUMEHTA, IPaBUII
UCIOJIb30BaHUsI HOPM TEXHUKH 0€30MaCHOCTH B XUMUYECKOU J1ab0paTopuu.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHUS COJEPKAHUSA U CIUANINHbBI
Ilpoyecc wusyyenus OucyuniuHbl HANPAGIEH HA GOpPMUPOBAHUE DIEMEHMO8 CAeOYIOUUX
komnemenyuul B coorserctBur ¢ GI'OC BO u OIIOII BO no nanHOMY HanpapieHHUIO IOATOTOBKU:

OIIK-1. CnocoOeH HCHONB30BAaTh IOJOKEHHS, 3aKOHBI M METOJbl ECTECTBEHHBIX HAyK U
MaTEeMAaTUKH JIJIsl pEIICHUS 3a/1a4 HHKCHEPHOH e TETbHOCTH.

Koa u HauMeHOBaHHUe HHAHKATOPOB JOCTHKCHUHA KOMIICTCHIIUM:

OIIK-b.1.2 - CriocoOeH OCyMEeCTBISITh MOUCK WH(OPMAIIAN IS PEIICHUS TTOCTABIICHHOW 3aJlauH
0 PA3JINYHBIM TUIIAM 3aIIPOCOB.

B pesynbrare u3ydeHus AUCHUILIAHBI 00yYatOIIUHCS JTOIDKEH:
3HaTh:

OCHOBHBIE XuMHU4eckue moHsATus (31);

OCHOBHBIE ITpaBUJIa HOMEHKJIATYPbl XUMUYECKUX COeUHEHUH (32);

OCHOBHBIE 3aKOHBI XMMHUH, XUMHUYECKON TEPMOIMHAMUKH, JIEKTPOXUMHUHN U KUHETUKH (33);

CYHIHOCTb YUYCHHUA O HNEPUOAUYHOCTU H C€ro poJib B IMPOTrHO3MPOBAHHU CBOMCTB XHMMHUYECKHUX
AJIEMEHTOB U UX COeTUHEHMH (34);

KBAaHTOBO-MEXaHUYECKOE CTPOCHHUE aTOMOB, MOJICKYJI U XUMHYECKOH CBs3H (35);

OCHOBHBIE KJIACCHI HEOPTaHWYECKHUX BEIECTB, CBOMCTBA UX TUITUYHBIX TIpeIcTaBuTeNe (36);

XUMHUIO PJIEMEHTOB U UX coeauHeHui (37).
YMmerh:

MNPUMCHATH XUMHWYCCKUC TCOPUN U 3aKOHBbI, KOHICTIIIUNA O CTPOCHUHN U peaKHHOHHOﬁ CIIOCOOHOCTH



Heoprannyeckux Bemects (Y1);
- KpUTUUYECKHU OLIEHUBATh CBOM JIOCTOMHCTBA U HenocTatku (Y2);
- IPOBOJUTH PACUETHI 10 TEPMOXUMUUYECKUM ypaBHEHUSAM peakiuii (¥ 3);
- Ipe/ICKa3bIBaTh TEPMOJIMHAMUYECKYIO BOBMOXKHOCTh IPOTEKAHUS XUMUYECKUX peakuuil (Y4);
- pemaTh pacueTHble 3a1a4u (Y5).
Baanern:
- HaBBIKAaMH PabOTHI C pacUeTHBIMH (OPMYJIaMHU, PEIIaTh PACUETHBIE U HKCIIEPUMEHTAIbHBIC 3a/1a41
o xumun (B1);
- cnocobamMu OpHEHTalUd B MPO(EeCCHOHANBHBIX HMCTOYHUKAX HHGOpManuUu (KypHAIbl, CalTHI,
oOpa3zoBarenbHbIe TOpTaNb) (B2);
- crioco0aMu MOJIETTMPOBAHUS SKCTIepUMenTa 1o xumun (B3).

4.Conep:xaHue U CTPYKTYPa AUCHHILINHBI
Tabnuya 1. Cooeparcarue oucyuniursl

Ne HaumeHnoBanue ®opwa
Copepxxanue pasaesa TeKylero
pasaeJa pasaena
KOHTPOJIA

1 Crtpoenue atoma CocTaBHbIE YaCTH aTOMA.

AtomHoOe sipo. OCHOBHBIE KOJTMYECTBEHHBIC
XapaKTepUCTHKU aToMa: aTOMHas Macca, YK,
3apan  sapa.  KBaHTOBO-MexaHudeckas T
MoJenb aroMa. llepuoandeckuii 3akoH U A3
cuctema oaiaemeHToB .M. MeHnneneena,
ANEKTPOHHBIE (POPMYIIBI ATOMOB U HOHOB.

2 XuMuueckasi CBA3b M Tunel xuMudeckoi cBs3u. KoBaneHTHas CBS3b YK,
MeKMOJIeKY JIsIpHbIE u e€ Buabl. CBoiicTBa U ciocoObl 00pa3oBaHUS. T,
B3aUMO/IelCTBUS OOMmeHHbIH U JIOHOPHO-aKIENTOPHBIN

MEeXaHU3Mbl 00pa30BaHUSI KOBAJIEHTHOU CBSI3U.
OCHOBHBIE TOJIO)KEHHUSI METOJA BAJCHTHBIX
ceazeit (MBC). OcHoOBHblE XapaKT€pPUCTUKU
XUMUYECKOM CBSI3U - JJIMHA, HAIIPABICHHOCTh U A3

sHeprus. KpatHocTh cBs3u. BaneHTHbIE yIiibl.
I'mGpuauzanms atoMHbIX opOutaneil. Tumsl
TUOpUIN3AINN.C- UT- CBS3H. Merton
MOJIeKYJISIpHBIX ~ opbOutaneii (MO  JIKAO).
OcHoBHBIe TOn0xeHud MeTonga MO.

Honsl. Monnas cBsa3b. CBOMCTBA MOHHOM CBS3H.
[Tonsipuzanuss MOHOB M UX MOJSPU3YIOLIEE
neiictBue. BimsHume oTHX  (dakTOpoB  Ha
CBOMCTBA BEIIIECTB.

Merannnueckas cBa3b. Mertamianel. [lomsaTue o
30HHOM T€OpUHU TBEPAOro Tena.  BoaoponaHas
CBSI3b M €€ 0OCOOCHHOCTH. MeXMOJIeKyJIapHas 1
BHYTPUMOJICKYJISIPHAsE ~ BOJOPOJHBIE  CBS3H.
BinusHre BOIOpOAHON CBA3U Ha CBOMCTBa
BEILIECTB.

AtomHas, HOHHas, MOJIEKYJIIpHas 51




METaJIJINYECKHE PELIETKH. 3aBUCUMOCTD
CBOICTB KpPUCTAJUIMYECKUX BEILIECTB OT THUIA
XUMHYECKOU CBSI3U.

MexMmonekysspHoe B3aUMOJICHCTBHE.
OpueHTannoHHoE, MHIYKTHUBHOE "
JUCIIEPCUOHHOE B3aHUMOJCHUCTBHE.

JJIeMEeHThI
XHUMHYECKOM
TEPMOTUHAMMKH

BHyTpeHHs SHEPrus U SHTANBINS CUCTEM.
IlepBblil 3aKOH TEPMOAVMHAMUKH.

TemnoBoit 3¢ddexr xumHuyeckor peakuui.
OK30- W DJHIOTEPMHUYECKHE  pEaKluu.
Tepmoxumuueckue ypaBHeHus. 3akoH ['ecca u
CJIEJICTBUE U3 HETO.

[lonssitTue 00 oSHTponuU. DHTpONUA |
nepuonuyeckuil 3akoH. [lonaruss o6 sHeprum
['n66ca o00pa3oBaHHsA BEIIECTB, KaK MephI
PEaKIIMOHHON CMOCOOHOCTU. DHTANBIUNWHBIA U
SHTPONUIHBIN (pakTOpsl TporeccoB. Kpurepuit
CaMOIPU3BOJIBHOIO TPOTEKaHUSI XMUMHUYECKUX
peakuuit B n300apHO-M30TEPMUIECKUX
YCIOBHSIX.

YK,
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Xumuueckasi
KHMHETHKA U
XUMHYecKoe
paBHOBecHe

Ckopocth peakuur. CKOpPOCTh peakiuu B
TOMOT€HHBIX U T€TEPOrCHHBIX CUCTEMAX.
daxTopBl, BIIMSIOLINE Ha CKOPOCTh
XMMHUYECKHUX peakuuil. 3aBUCUMOCTb CKOPOCTH
XMMHUYECKUX pEakIMi OT KOHILEHTpalHu
pearupyoux BeulecTB. 3aKOH JIEHCTBUS Macc.
Koncranra  ckopoctu  peakuum U €€
(UBUYECKUN CMBICI. 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOW  PEaKIUM OT  TEMIIEpPaTypBhl.
[IpaBuno Bant — Todda, TemmneparypHbIil
KOA((UILIUEHT CKOPOCTU PEAKIUH.
IIpencrasnenue 0  Teopuu AKTHUBHBIX
CTOJIKHOBEHUI. DHEPrUsl aKTUBALUH .
3aBUCUMOCTb CKOPOCTH XHMHUYECKOM pPEAKINU
OT TEMIEpaTypbl, OSHEPruM AaKTUBALUU WU
SHTPONHU aKTUBALMK. Y paBHEHHE AppeHuyca.
Karanus. Katanutnueckue peaKkuuu.
OCO0EHHOCTH KaTATUTHYECKUX IPOLIECCOB.
Teopuss TOMOIN€HHOr0 M TETEPOTrEHHOIO
karanu3a. ABrTokaTtanu3. DepMEeHTaTUBHBIN
KaTajus. KucnotrHo-ocHoBHOM KaTajus.
KaranuzaTopsl 1 HHTHOUTOPBI.

Xumuueckoe paBHoBecue. HeoOpatumbie u
o0paThMble XUMUYECKHE IpoLecchl. VIcTUHHBIE
U KaXyIluecs paBHOBECUS. [ OMOreHHBIE H
reTepOreHHbIE paBHOBECHS. Koncranra
paBHOBECHSI. PaBHOBECHBIII  BBIXOJ

YK,
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IPOAYKTOB peakuuu. BiusHue pasiaudHbIX
(dakTOpOoB Ha  XMMHYECKOE  paBHOBECHE.
[Tpunnun Jle-IlaTense.

PacTBOpBbI.
AUCHEPCHBIE CUCTEMBI

Uctunubie pacTBOPBHI. Knaccudukamms
pactBopoB. IIpomecce, compoBoxaaroniue
oOpa3oBaHHe pPAcTBOPOB. Teopus pacTBOPOB.
ConbBaranusa. PactBopenune kak  (Qusuko-
xumudeckud mpouecc. dusndeckas Teopus
pactBopoB. IlonsiTHe 00 MIeambHOM pacTBOpE.

CrniocoOsr BBIPAXKEHUA KOHIIEHTpalnu
pacTBOpPOB.
PactBOpuMOCTS. 3aKOHOMEPHOCTH

pacTBOPUMOCTH Ta30B B JKMIKOCTAX, HABYX
JKUAKOCTEH, TBEPIABIX BEIIECTB B JKUIKOCTSIX.
3akoH I'eHpu. BiusHue Ha pacTBOPUMOCTH
IIPUPOJABI  KOMIIOHEHTOB, TEMIIEpaTypsl U
JaBJICHUS. [Tepexpucrannuzanuu "
AKCTPAKIUS.

Pa30aBneHHbIE PaCTBOPHI HEIJIEKTPOIUTOB.
OcmoTuueckoe naBieHHe. YpaBHeHHE BaHTt-
l'opda. O6parssiii  ocmoc.  JlaBieHue
HACBIEHHOTO Tapa HaJ pPacTBOPOM. 3aKOH

Payus. Temnepatypsbl KUIICHUS u
KPUCTAJIIIU3AL1H. Kpunockonus u
H0YILTMOCKOTIHSI.

HucnepcHpie CHUCTEMBEL. Knaccudukanus
qucnepcHbIXx cucteM. CycleH3UH U 3MYJIbCHU.
Komnongueie pacTBOPBL. VY eToiunBOCTh
KOJUIOMTHBIX pacTBOPOB. Crpoenne
KOJUIOMTHOM YaCTHILIBI " MHLEJLIBI.

JInoduneueie 1 1odOOHBIE KOIIOUIBL. 301U U
renu. [lenTu3anms, KoaryJisnus, CeIMMCHTAIUS
KoytonaoB. KommonHeie pacTBOpHI B IPUPOJIE
u texHuke. Copbuus u  COpOIHOHHBIE
npoiiecchbl. XpoMmoTtorpadus

VYK,

I3




DJIeKTPOXMMHUYECKHE
NMpouecchl. DIeKTPOJIH3.
Koppo3us mera/ios

Baxneimue OKMCIIUTENIHU u BOCCTaHOBUTEIIH.
N3mMmenenue OKHCIIUTEIILHO-BOCCTAHOBUTEIILHBIX
CBOMCTB BCIIECTB B COOTBETCTBHH C IIOJ0KECHHEM
9JEMEHTOB B rpymmax u nepuonax. (CrerneHb
OKHCJICHHMS.

Knaccudpukanmst  OKHCIUTETHHO-BOCCTAHOBUTEIBHBIX
peakuuii. Tumbsl OKHCIUTEIbHO-BOCCTAHOBUTEJIBHBIX

peaKIuu.
OcHoBHbIE METOBI cOCTaBNeHUs ypaBHeHuil OBP.

Binsiaue temneparypbl, KOHLICHTPALlMH PEareHTOB, UX
MIPUPOJBI, CPEIbl U JIPYTHX YCJIOBHM Ha IPOTEKAHHE
OBP.

YpaBHeHue HepHcra. OKucIuTEeNnbHO-
BOCCTAHOBHUTEIIBHEIN MOTSHITHA. Hanpasnenue
MPOTEKAHUS OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkiuii. OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHBIN

9kBUBaJIEHT.OBP Kak HMCTOYHMK 3arps3HEHMs] CpeEnbl.
HUcnonw3oBanne OBP 114 OYMCTKH CTOYHBIX BOJI,
o0e33apaxuBaHusl BO3JyXa W BOJbI, 00E3BPEKUBAHUS
TOKCMHOB. PaBHOBecHE Ha I'paHHUIE METAl — PacTBOP.
DJIEKTPOAHBIM TMOTEHIMald. BomopoAHBIN 3IEKTPO.

CpaBHEHUS. Pan HanpsHKEHUH, (bakTopHI,
OMpeAeNAoNMe  TMOJNIOKEHWe  MeTalia B pAdy
HaMpPsHKSHUH. XuMu4eckue UCTOYHUKU
ANEKTPUYECKOTO ToKa. [ambBaHWYECKHE OSJIEMEHTHI.
CTaHI[apTHBIe IIOTCHI MAJIbI OKHUCIHTENEH u
BOCCTAHOBUTEIEH. DNEKTPOABUKYIIAS cuia

raJbBaHUYECKOr0  JJeMeHTa. Pacdyer  HM3MEHEHHs
sHeprun  [mbGOGca B  peakmusax.  3aBHCUMOCTh
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIX ITOTCHIMAIOB  OT
KOHLEHTPaLun pEeareHToB. YpaBHeHME
HepHcTta. AKKyMyIIATOpel M cyxue Oaraped. 3aKOHbI
@apazes. DIEeKTPOIU3 PACIIaBOB U BOAHBIX PACTBOPOB
NeKTposuTOB. KaronHble M aHOJOHBIE MPOLECCHI.
ITorennman pasnoxeHus. SIBiIeHHE NEpEHANPSIKECHUS.
[IpakTHyeckoe 3HAa4YEHHE HIIEKTPOIM3A. DJIEKTPOJIN3-
HCTOYHUK BBIJIEJICHUS SIIOBUTBHIX M YIYLUIMBBIX Ia3oB,
oOpa3oBaHue arpeccuBHbIX cpei.Koppo3us MetanioB u
METO/IbI 3aILUTHI OT Hee. DIEKTPOXUMHUYECKAst KOPPO3Hs

KakK 3arps3HuTCIb CPEAbI ooutanusa. OCHOBHEIE MCTOBI
3allUTBI OT KOPPO3HHU.

YK,
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Xumusa 3JIEMEHTOB-
HEMeTAJLJIOB

Bomopoa. DnemMeHTsl TIEpBOM W BTOPOM  TpyIII
DJIEMEHTHI MOJTPYTIIBI oopa. DJIEeMEHTHI
noarpynmnel  ¢Topa.  DIEMEHThl  MOJATPYIIIBI
KHUCJIOPOJia. DIEMEHTHI OJArPYIIIbl KPEMHUS.

VK,
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OO0mue cBoiicTBa MeTAJJIOB
u  cmiaagoB.  Iloaydenue

duznyeckre CBOWCTBA METAJIOB. XHUMHUYECKHUE
CBOMCTBA  METAJIJIOB, UX  BOCCTAHOBUTEJLHASA
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METaJ1J10B.

Jlerxkue

KOHCTPYKIHMOHHbIE

MeTaJlJlbl

CIIOCOOHOCTb. B3anmoperictsue pa3IN4HBIX
METAUIOB Apyr C ApyroM. OHU3UKO-XUMUYECKUN
aHaIu3 METaJUIMYECKUX CILIaBOB.
HNHTepMeramimyeckue COCIMHEHHs U TBEpAbIC
PacTBOpEI METAJIJIOB. Hcnonp3oBanue
METAJUINYECKUX CIUIABOB U IIOKPBITUN B TEXHHKE.
Pacnipoctpanenne u bopmbl HaXO0XICHUS
METaJUNINYECKUX 2JIEMEHTOB B npupone. M3pieueHue
METaJUJIOB u3 pyA. OcHoBHbIE METObI
BOCCTAHOBJICHUSI METAJUIOB.  JJEKTPOJIMTUYECKOE
padunupoBaHue. 30HHAS TIaBKA.

[IpoGnema JErKUX KOHCTPYKITMOHHBIX MAaTEpPHAJIOB.
Marnuii wu  OepWIUIHH. AJIFOMUHHIA. Turan.
Oco0eHHOCTH CBOMCTB MarHusi, OSpHLINs, aTFOMUHUS U
TUTaHa, HAXOXJICHWE B TMPUPOJE, BHIICICHUE B
CBOOOOHOM BHAC H B  BHUIC  COCIOMHCHUM.
Hcnonbp30BaHKE JIETKUX METANIOB B TEXHUKE.

YK,

A3

Xumusa d->j1eMeHTOB

[Mogrpynna Banagusi: CBolcTBa, TMOJyYEeHUE U
npuMeHeHne. BaxHeilllme CcoeqMHEHUsT  BaHAIuA,
HUoOuA 1 TaHTana. OKUCIUTEILHO-BOCCTAHOBHUTCILHBIC
U KHUCJIOTHO-OCHOBHBIE CBOWCTBA IPOCTBHIX BEIIECTB,
OKCHJIOB U THJIPOKCUIOB. Meauko-0romoruueckas poiib
TUX DIEMEHTOB MW uX coenuHeHuil. I[IpoGieMbl
JKOJIOTHH.

[Moarpynna Xpoma: OOmmas XapaKTEPUCTHUKA.
[lonyuenue, coiicTBa U npuMeHeHue. OKHUCINUTENBHO-
BOCCTAaHOBHUTEJIBHEIC CBOMCTBA coeanHeHUNM. KucimoTHo-
OCHOBHBIE CBOMCTBA IPOCTBHIX BEIIECTB, OKCHIOB U
TUIPOKCUJIOB.

[Mogrpynma  mapranma: OOmass  xapaKTepUCTHKA.
[Tonyuenue, cBoiicTBa U npuMeHeHue. OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHEIE CBOMCcTBA. KHCIOTHO-OCHOBHBIE
CBOMCTBA IIPOCTHIX BEILECTB, OKCHIOB U TUIAPOKCHUJIOB.
Baxwueiinume coequHEHMS.

[Moarpynna MEJIH: Oo6mias XapaKTePUCTHUKA.
Baxkueiimme coe quHEHMS.

[Toarpynna  1uHKa: O6mas XapaKTepUCTHUKA.
[Tonydenue u cBoiicTBa. BaxHelime coeTMHEHNUS.
Kenezo, kobanpT, Hukenb: OOmas xapakTEPUCTHKA
METaJNIOB ceMeicTBa M UX coeauHeHu. OCOOCHHOCTH
1704 CBOJCTB, OKHCJIUTENHEHO-BOCCTAHOBUTEIIHLHBIE
CBOMCTBa coeauHeHU MeTawioB. HaxoxkmeHue B
MpPUpPOJC, BBACIEHHE B  CBOOOJHOM  BHUAE W
HCIIOJIb30BAHNE B TEXHHUKE.

YK,
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JJ1eMEeHTBI
XUMMHH

OpPraHu4ecKou

[TonsTust 00 OpraHUYECKHUX MOJUMEpPaxX U OJUTOMEpPAX.
Metonsl  cuHTE3a U OCOOEHHOCTH  BHYTPEHHETO
CTpOCHHS U (PU3UKO-XUMUYECKUE CBOMCTBA MOJIUMEPOB.

VK,
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KonctpykunonHssle mactuueckue maccol. [lomumepHsie
MOKPBITHS U KJIEH.

[Tonumepu3zanoHHbIC CMOJIBI MOJINATUJIEH,
TIOJTUTIPOTIUJIEH, MIOJIUCTHPOIT,
Te(I0H, TOTMBUHUIXJIOPH, TOTUAKPUIIATHI, KAYUYKH;
[TonnkoHAEHCAMOHHBIE CMOJIBI.

Tabnuya 2. Obwas mpyooemxocms oucyuniunsl cocmasisiem 3 3auemuvle eounuywl (108 uacos)

Bun pabotsl
2 cemecTp

OO0mas Tpy10eMKOCTb 108
KonTakTHas padora 34
Jlexuuu (JI) 17
JlaGopaTopusie padotsl (JI3) 17
[Ipaktuueckue 3ausarus (113) -
CamocrositeibHas padora: 65
CaMocTosTeIbHOE N3yUEHUE Pa3/IeioB
CamMonoaroroBka (mpopaboTka ¥ MOBTOPEHHE JEKIIMOHHOTO MaTepuasa u
MaTepuasna y4eOHUKOB U yU4eOHBIX MOCOOUH, MOATOTOBKA K J1a00OpaTOPHBIM 65
3aHATHUAM, KOJJIOKBHyMaM, pyOeKHOMY KOHTPOJIIO U T.]1.),
IloaroTroBKa M MpPoXoKIeHNE MPOMEKYTOUHOI aTTeCTALMU 9
Buja npoMexyTouHOI aTTecTalNU 3auer

Tabnuya 3. Jlekyuonnvle 3ausmusi

Ne pazgena HaumenoBanue pa3jiesion
1 2
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1 Crpoenue atoma. [lepuoanueckasi cucteMa XUMUYECKUX JJIEMEHTOB.

) XUMHUYECKas CBA3b U MEXMOJIEKYJIIPHbIE B3aUMOJECUCTBUS. THUIIBI
XUMHYECKOU CBS3H.

3 DNIEMEHTbl XUMUYECKON TEPMOANHAMUKH

4 Xumuueckasi KHHETHKA U XUMHUYECKoe paBHOBecHe. [I[puHIUIBI cMeeHust
XUMHUYECKOTO PABHOBECHSI.

5 PactBopbl. CrtocoObI BeIpa)KEHUs KOHIICHTPALIUA PACTBOPOB.
JlucniepcHbIE CUCTEMBI.

6 DIEKTPOXUMHUYECKHUE MTpoLecChl. DneKTponn3. Koppo3us MeTaos.
l'anbBaHMYECKHE FTIEMEHTHI.

7 XUMUs 2JIEMEHTOB-HEMETAIIIOB

g OO6mue cBoiicTBa MeTaioB U craBoB. [lomydenne merannos. Jlerkue
KOHCTPYKUHOHHBIE METAJLIIBI

9 Xumus d-371€MEeHTOB

10 DneMEHTBl OPraHUYECKON XUMUU

Tabauya 4. Ilpakmuueckue 3aHAmMus He NPedyCMOmMpeHbi.

Tabauya 5. Jlabopamopnvle pabomul

Ne TEMbI JIABOPATOPHBIX 3AHSTUIA

1 Onpenenenne MOJIEKYJISIPHOM MacChl YIJIEKHCIIOTO ras3a.

2 Omnpenenenne MOJIIPHON Macchl SKBUBAJIEHTa METAJLIA.

3 CKOpOCTh XMMHUYECKHX peakiui U (PaKTOPHI BIHAIONINE HA Hee. | OMOTeHHBIN U
TeTEPOreHHBIN KaTalus3.

4 DJIEKTPOJIUTHYECKAS] AUCCOIUALINS. DIECKTPOIIU3.

5 OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

6 Xumunueckue cBorcTBa MetaiioB. Koppo3usi.
7 XHUMHYECKHE CBOMCTBA TaJIOTCHOB
8 Bbop, antomuHuii, UX cOeTMHEHUS, CBOMCTBA.
9 Yraepon, KpeMHUA, UX COEJMHEHUS U CBOMCTBA.
10 OJ10BO, CBHHEI, UX COCANHECHHUS U CBOMCTBA.
11 CBoiicTBa IIMHKA U KaJIMHsI, UX OKCHUJIOB U TUJIPOKCHUIOB.
12 Maruuii, Melib, UX COSIUHEHHUS U CBOMCTBA.
13 XpoM, €ro COeIMHEHUS U CBOMCTBA.
14 Mapraser, ero COeAUHEHUS U CBOKCTBA.
15 Keine3o, ero coeIMHEHNS U CBOMCTBA.
16 Ko06anbT 1 HUKEIb, KX COCAUHEHUS U CBOMCTBA
17 Kucnopoaconepxaniue opraHi4ecKie COeTMHEHUS

Tabnuya 6. CamocmosmenvHoe uzydeHue pazoenos OUCYUNIUHbL




Ne
Bormpockl, BEIHOCHMEIC Ha CAMOCTOSITEIIBHOE H3yUeHUE

paznena
1 KoBanentnast cBsi3b u e€ Buabl. CBoiicTBa U cmocoObl 0Opa3oBaHUS.
OOMeHHBIH W JIOHOPHO-AKIETITOPHBIN MEXaHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBS3U
2 Kpurepuii camonpou3BOJBHOIO NPOTEKAHUS XUMHUYECKMX pEaKUud B
M300apHO-U30TEPMHUUYECKUX YCIOBUAX
3 3akoH aeicTBUs Macc. KOHCTaHTa CKOPOCTH peakuuu U ee (pu3nyecKuii

CMBICII. 3aBUCUMOCTh CKOPOCTU XMMHUYECKOH PEaKLUU OT TeMIIepaTyphbl.
[IpaBuno Bant — Todda, temmnepaTypHblii KO3(DEOUIHEHT CKOPOCTH
peaKIHH.

4 Ocmotnueckoe mapieHue. YpaBHenue Bant-I'opda. OOparHbIil ocMoC.
JlaBneHre HACBIIICHHOTO Tapa HaJX pacTBOpoM. 3akoH Payus.
Temmeparypel  KWNEHHsT W KpHCTaUIM3anuu.  Kpuockomust |
30yJIITHOCKOTIHSI.

5 VpaBuenne HepHcra. OKHCIMTENBHO-BOCCTAHOBUTEIBHBIM MOTEHILIUAIL.
Hanpasnenue npoTekaHusi OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUMN.
OKHUCIIUTEITLHO-BOCCTAHOBUTEILHBIN DKBUBAJICHT.

6 HNutepMeramnueckue COSAUHEHUST W TBEP/AbIE PAaCTBOPHI METAIUIOB.
Ucnonp3oBaHnne  METAIUIMYECKUX  CIUIABOB U TOKPBITHH B
TexHuke.KepMeTsl 1 ux ucnonb30BaHue

7 [TpoGrema nerkux KOHCTPYKIMOHHBIX MaTepHaioB. MarHuil u OepuILIHii.
Amomunuii. Tutan. OcCOOCHHOCTH CBOWCTB MarHws, OepuLius,
QIIOMUHUS M TUTAaHA, HAXOXJIEHUE B MIPUPOJIE, BBIJICICHUE B CBOOOIHOM
BHJIE U B BHJIE coeauHeHHH. lcnonp30BaHME JIETKMX METAIOB B

TEXHUKE.
8 [Toarpynma xpoma: OOmias xapakrtepuctuka. [lomyueHue, cBOWCTBa H
IIPUMEHEHUE. OKHUCIHUTENTbHO-BOCCTAHOBUTEIbHBIC CBOIICTBa

COCJIMHECHM. KncnoTHO-0OCHOBHBIE CBOMCTBA IMPOCTBIX BCUICCTB, OKCHUIOB
U TUAPOKCUIOB.

5. OneHo4YHbIe MaTEePHAJIBbI VIS TEKYLIETr0 U py0e:KHOTr0 KOHTPOJISI YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTALUMN

Tekyuumii KOHTPOJIb YCIIEBAEMOCTH CTYJACHTOB OCYIIECTBIISIETCSI B COOTBETCTBUU C OQJIIILHO-
perTuHTOBOM cucteMoit arrectauuu oOydaromuxcss mo OIIOII BO KBI'Y. Ceegenust 006
OopraHmzaiuu paboThl MO STOH CUCTEME MPUBECHBI B TAOIUIIE.

Makc. 6amn
Ne KoHnTponbHblE MEpOnpUATHS
(pacmpen.)
2 cemecTp
1 |Ilocemenue 3aHATHI 10 (3+3+4)
2 |KomnokBuym 18 (6+6+6)
3 |TectupoBanue 18 (6+6+6)
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4  |JlaGopaTopHbIE U MPAKTUYECKUE 3aHATHUS 24(8+8+8)

Tunosble 3a71aHNsl AJI CAMOCTOSATEILHOM padoThI

3ananue 1:

Uemy paBeH 3aps] sApa U YUCIIO JIEKTPOHOB B aTOMax CIIEAYIOIIUX 3JeMeHTOB: yriaepoa C, cepa
S, menp Cu, Gapwuit Ba, cepebpo Ag?

e HazoBuTte s1eMeHT, B spe aToMa KOTOPOro coaepxutcs 11 mpoToHOB.

e HazoBuTe 311eMeHT, B aTOME KOTOPOTO COAEPKUTCS 26 SIEKTPOHOB.

Uemy paBHO YHMCIIO HEUTPOHOB B aTOMax CJIEAYIOLUX U30TOIIOB: PN, %sn, 2U?

¢ Hanumure cMMBOJIBI H30TOIOB 0JIOBA, aTOMBI KOTOPBIX conaepxat 66, 68, 69, 71, 72 HeiiTpoHa.

e Omnpenenure MOJIEKYJISIPHYIO MacCy BOJbBI, MOJIEKYJIBI KOTOPOM COAEPIKAT TSXKEIbIA N30TOI
BOJIOPOJIa — JAEUTEPHUN.

e DIJIEMEHT MeJIb CYLIECTBYET B BUJIE ABYX M30TOIOB: %Cu u *Cu. ConeprxaHue B MpUpoJie
nepBoro uzoromna paBHo 73 %, Broporo — 27 %. BblurcanTe OTHOCUTEIbHYIO aTOMHYIO Maccy
MeIH.

e YeMy paBeH NOPSAIKOBBIM HOMEP AJIEMEHTa, MACCOBOE YUCIIO OJJHOTO U3 U30TOIIOB KOTOPOTO
paBHO 31, a Uncno HEUTPOHOB paBHO 167

e Slnpo aTomMa HEKOTOPOTO 3JEMEHTa CONEePKUT 31 HEUTPOH; YMCIIO IEKTPOHOB B aTOME pPaBHO 26.
HazoBure 351€MEHT, U30TONIOM KOTOPOTO SIBJSETCS AaHHBIM aToM. Hanmuimmre cCuMBOJI 3TOTO
M30TOIa.

e CKOJIBKO 3JIEKTPOHOB U MPOTOHOB BXOAUT B COCTAaB aTOMa 3JI€EMEHTa, KOTOPBIM HaXOUTCS: a) B 5-
M nepuozie ¥ B nodouHoit noarpynmne VI rpymnimsl; 0) B 4-M nepuosie u B riaaBHoi noarpymme 11
rpynnsi?

e UYeM onpenensoTcs XMMUYECKHE CBONCTBA 3JIEMEHTOB?

o [lomuuHsieTCs MU ABMKEHUE DIIEKTPOHA 3aKOHAaM Kilaccuueckoi mexanuku? Kak Ha3piBaeTcs
paszzen (GU3UKH, KOTOPBIM U3y4yaeT IBUKEHIUE MUKPOYACTHUIL?

e Uro Ha3BIBaE€TCS ATOMHON OpOUTAIIBIO?

e Yro xapakTepusyeT ri1aBHOE KBaHTOBOE uncio? Kakue 3HaueHus oo npuHumaet? Uro
Ha3bIBAETCS DHEPIETUYECKUM YpoBHEM? UeMy paBHO uMciio opOuTasiell Ha TaHHOM
SHEPTreTUYECKOM YpPOBHE?

e U0 Ha3BIBaCTCS DJIEKTPOHHON 000JI0YKOH (JIEKTPOHHBIM CJIOEM)?

e Uro xapakTepu3yeT modouHoe (opouTanpbHOe) KBaHTOBOE unciao? Kakue 3HaueHUsT OHO
MIPUHUMAET I Ka)KJJ0TO SHEPreTHUYECKOr0 yPOBHS?

e Kakyro ¢popMy UMEIOT U KaK Ha3bIBAIOTCS OPOUTAIH, 111 KOTOPBIX MOOOYHOE KBAHTOBOE YUCIIO
paBHo: a) 0; 6) 1?

e Kaxk Ha3pIBaloTCsl OpOUTAIH, TSI KOTOPBIX TOOOYHOE KBAHTOBOE YHCIIO PaBHO: a) 2; 6) 3?7 Uto
TaKOE 3HEPIeTUYECKUI MIOyPOBEHbB?

e YeMy paBHO UKCIIO OYpOBHEN HA JTAHHOM SHEPreTHUYECKOM ypOBHE?

e Yro XapakTepuszyeT MarHuTHOE KBaHTOBOE uncio? Kakue 3HaueHus: OHO MPUHUMAET IS
Ka)KJIOr0 SHEPTeTUUECKOT0 MOAypoBHA? UemMy paBHO YHCIIO OpOUTAICH HA SHEPTETUIECKOM
MoypoBHE?

e UeM OTIHYAIOTCS IPYT OT Apyra opOUTaIN, HAXOIAIINECS Ha OJTHOM MOIYpPOBHE?

e Uro xapakTepusyeT CIIMHOBOE KBAHTOBOE YHUCIIO?

o Kakue 3HaueHUs1 OHO IPUHUMAET?

o Kaxk ¢popmynupyercs npunuu [laymn?

e Kakue 37eKTpOHbI Ha3bIBAIOTCA: a) CIIAPEHHBIMU; 0) HECTTAPEHHBIMU?
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e Kaxkoil mpuHIUT onpeAesnseT MOpsAA0K 3al0JTHEHNUs aTOMHBIX opOuTaeii anekrponamu? Kak o
bopmynupyercs?

e YT0 Takoe OCHOBHOE COCTOSIHHE aToMa?

e B kaxoMm nopsiike 37€KTPOHBI 3aMOIHSIOT SHEPTeTUUECKUE TOAYPOBHU?

e UYewm omnpenensercs 3HEPTUs MOAYPOBHS COTyIacHO npaBuiny KieukoBckoro?

o Kaxk popmymupyercs npasuio ['yaaa?

¢ YTO NOKa3bIBAIOT 3JEKTPOHHBIE (HOPMYJIBI AaTOMOB?

e YTO0 NOKa3bIBAIOT 3JIEKTPOHHO-Tpaduueckrue GopmMyibl aTOMOB?

e B aromax Kakux 3JI€MEHTOB IPOUCXOIUT CIIPOCKOK AIIEKTPOHa» C 4s- Ha 3d- nmotypoBeHb? Yem
OH 00ycrnoBieH?

e Kakoii Tun rubpuauzanuu xapakrepen is: a) kpemaus B SiCly; 6) maraus B MgBr»; B)
amomunus B A1Br;? Hapucyiite cxembl mepekpbrIBaHUsI 3JIEKTPOHHBIX 00JIaKOB B JAHHBIX
Monekynax. KakoBa reomerpudeckast popmMa 3TUX MOJEKYI? SBISIOTCS U OHU MOJIIPHBIMH WJTH
HEMOJISIPHBIMU ?

e Kakue 13 cieayrouux MOJIEKYJ SBIISIIOTCS NOJAPHBIMUA U Kakue — HenossipabiMu: OF,, MgBr,,
PCI;, BC13, HoS, A1Br3? [Houemy?

e Monekyna okcuna yraepoaa (IV) C0, umeet nunelinyio gopmy. CKOIbKO G- U T-CBS3€H B 3TOH
Monekyne? Kakue anekrpoHHbie 00siaka aToMa yriepo/ia y4acTByIOT B 00pa30BaHUU 3TUX
cBsazeit? SBnsercsa nu monekyna CO, noaspHON MIM HENOJISIPHON ?

e Kakue u3 crnegyomux peakuui SBIsSOTCS OKUCINTEIbHO-BOCCTAHOBUTEIbHBIMHU:

a) KOH + CuCl1, — KCI1 + Cu(OH),; ©6) KBr + Cl, — KC1 + Bry;

B) FG(OH)3 — Fe,03 + HyO; F) Pb(N03)2 — PBO + NO;, + O,?
3ananmue 2:
e 3aKOHYHUTE YPABHCHHSI CIICAYIONIUX MTPOIIECCOB:
a) Al°- 3¢ = B)N™ - 5¢ = 1) Bry + 2e =
6) S°+8e = r)Fe”+le = e)Mn™ - 5¢=

Kakue u3 HUX SBJISIOTCS MPOLECCAMU BOCCTAHOBJIEHUSA?

e Kakue u3 ciaeayronmx BeUeCTB MOT'YT ObITh: @) TOJIbKO OKUCIIUTEISIMH; 0) TOIBKO
BOCCTAHOBUTEIISIMU;, B) U OKUCIUTEIIMHU, U BoccTaHoBUTE IsIMU: Cr03, Mg3P,, NayCr04, S0,, K1,
KNO,, LiCl04, KH, Fe, H,0,, (NH4),S?

e VYKaXWUTE TUI KXKJION U3 CIACAYIOMINX OKACTUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHI:

a) P+ KOH + H,0 — PH;3 + KH,PO0,;

6) H,S0; + H,S — S + H,0; B) KC103 — KC1 + KClOy;

r) NH4NO3; — N0 + H,0; 1) Cu + HNO3; — Cu(NO0s), + NO + H;0;

e) AgNO; — Ag + NO, + 0y x) Fe + Cl, — FeCls.

e MeTo/10M 3IEKTPOHHOTO 0ajaHca COCTaBbTE YPABHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIuii, KOTOPbIE MPOTEKAIOT MO CXEMAM:

a) H,S + K,Cr,07 + H;S04 — S + Cr(S04); + K2S04 + Hy0

6) C + HNO; — C0, + NO + H,0

B) Ml’lOz + NaB103 + HN03 — HMH04 + BIONO3 + NaN03 + H20
I‘) Nal + Nal0Os; + H,S04 — I, + Na,S04 + H,0

1) Mg + HNO; — Mg(N0s), + N0 + Hy0

e) Pb()z + MIISO4 + HNO3 i PbSO4 + Pb(NO3)2 + HMn04 + H20
x) KMnO4 + NH3; — KNO3; + Mn0, + KOH + H,0

3) K;Cry07 + HC104 + HI — Cr(C104)3 + KC104 + I + H0

n) H,C,04 + KMn04 — CO, + K,C03 + Mn0, + H0

K) C¢H 206 + KMnO4 + H,S04 — CO, + MnS04 + K,S04 + H;0
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JI1s Kak10M peakuy YKaKUTE BEIIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEID, IIPOLIECC
OKHCJIEHHUS U IPOILIECC BOCCTAHOBJICHUSI.
Kontpoabnas padora
Tunoevie 3a0anusn Kk KOHMPONAbLHOIU padome
1
1. ChopmynupoBaTh OCHOBHBIE Ta30BbIC 3aKOHBI.
2.Macca 10 m® asora (n.y.) paBHa 1,25 1 -107kr. BBIYHCIHTE IUIOTHOCTH a30Ta II0 BOJIOPOAY U
BO3/YXY.
3. Beiuucante MOJSPHYIO MacCy SKBHBAJIEHTa METajlla, €Cld B €ro XJIOpUIE MaccoBas J0JIA
xJsopa 79,78%, monspHast Macca SKBUBaJieHTa Xjopa 35,451/Moib.
4. PaccunTaiiTe JUTHHY BOJHBI 3]ICKTPOHA, ECITH CKOPOCTh JBIYKCHHUS 3MeKTpoHa pasHa 2-10° m/c.
5. Cxonbko cBoOOaHBIX d -opOuTaneit conepxutcs B aromax Sc, Ti, V?
Hanummure 351eKTpoHHbBIE (OPMYJIIBI ATOMOB 3THX JIEMEHTOB.
2
1. ITpunnun ITaynu. Ilpasuno I'yuaa. 2 npasuna KiieukoBCkoro.
2. Macca 87-10°w’ napa Inpu 62°C u masnennit 1,01-10° Ila paBHa 0,24:107 xr. Boranciute
MOJIEKYJISIPHYIO MacCy BEUIECTBA U Macca OJJHOM MOJIEKYJIbl BEIIECTBA.
3. Boruncinure moissipHyto maccy skBuBasieHTa KHSO4 B cnemyromux peakumsx: KHSO4+
BaCl, - BaSO4 + KC1 + HCI
KHSO, + KOH = KzSO4 + HQO
1. Beraucnute sHEepruio (3B) Bo30yxneHus 31eKTpoHa B atoMe Na, eCiIH aphl ero
MOTJIONIAOT ()OTOH C JUTMHOW BOJTHBI 4340-10"° M.
5.DHepreTuyecKoe COCTOSHUE BHEIIHETO JJIEKTpPOHAa aTOMa OIKCHIBACTCS CIEXyIOIIUMHU
3HaYEHUSMU KBAaHTOBBIX umcenl: m — 3; [ = 0; my = 0. ATOMBI Kakux >JIE€MEHTOB MMEIOT TaKOU
anekTpoH? CocTaBbTe AIEKTPOHHBIE (POPMYIIBI ATOMOB STUX AJIEMEHTOB.
3
1 OcHOBHBIE XapaKTEPUCTUKU XUMUYECKOU CBSI3U.
2. Onpeenure MOISIPHYIO Maccy ABYXBAJICHTHOTO MeTaiia, ecan  14,2-107 kr
OKCHJIa 9TOr0 MeTaiuia oopasyror 30,2-10° kr cynbdara Meramia.
3.Beruuciute quny cBsa3u C-C1 B CCL4 no clienyomuM JaHHBIM: IJTUHBI CBSI3EH
C-C u C1-C1 pasas coorBercrerHo 1,54-107° 1 1,99-107" %M.
4. JIns atomMa ¢ JIEKTPOHHOU CTPYKTYpOil 1S?28?2P° Bummte B TaOIUIYy 3HAYEHHUS YEThIPEeX
KBaHTOBBIX YHCEI: I, |, m, mg onpeneanTe KakIblid U3 SJIEKTPOHOB B MapaJIEIbHOM COCTOSTHUH
Howmep snektpona ... 1234567
n..
l..
my ...
m ...
5. BeruucauTe CpenHIOK0 IJIOTHOCTH MO BOAOPOAY W IO BO3AYXY Ta30BOM CMECH, OOBEMHBIC
nosu ra3oB B kotopou 11t CHs u C,H, paBHbI 52 1 48%
4
I. OGmiee monsiTue o pactBopax. PacrBopumocTts. [IpaBuno CemMeHYEHKO.
2.11pu cunrese ammuaka Ny + 3H,<-> 2NH3 paBHOBecHe yCTaHOBUIIOCH IIPU
CIIeIyIOIINX KOHIICHTPAIUSIX BEIIECTB (MOJIB/J):
Cn2 =2,5; Ciz = 1,6; Cniz = 3,4. BeruuciauTe KOHCTaHTY paBHOBECHSI 3TON
peaKurH U UCXOIHbIE KOHIIeHTpauuu Ny u Hp.
3.B cocTosHMM paBHOBECHUS CUCTEMBI
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CO, + Hy<-> CO + H,0O
pEeaKIMOHHAs CMeCh UMeNia 00 BLEMHBIN COCTAB:
22% COy, 41 % Hy. 1 7% CO u 20% HO.
Berunciute Kp u Kc nmst satoit peakuuu npu 1900K.
4. B kakoit macce BobI cieayeT pacTBopuTh 30r OpoMua Kamus Tl IOy ICHHS
pacTBopa, B KoTOopoil Maccoas 1o KBr paBaa 6%?
5
1. Pa3baBneHHbIe pacTBOPHI HENEKTPOauTOB. JlaBnenue napa. (1mu 3akon Payns).
2. Berumcnure MossipHyro KoHueHtpauuto K,SO4, B 0,021 koTOporo coaepxurcs 2,74
pPacTBOPEHHOT'O BEIIECTBA.
3. Hanumure BeIpaXeHHsI KOHCTAHT PaBHOBECHS CIICTYIOIIUX 00paTUMBIX PEAKITHIA:
1) FesO4 + 4H,<-> 3FG(T) + 4H20(r)
2)4HC1+0,<->2H,0 + 2C1,
3)C + CO,<->2CO0O
4.I1pu HEKOTOPOH TeMIepaType KOHCTAHTAa PaBHOBECHS pEaKIIMK1
H,+ Bry,<->2HBr paBna 1. Onpexnenure cocTaB paBHOBECHOW PEAKLIMOHHOM CMECH, €CIH IS
peakuuu O6buH B3sTH 1MOIs Hy 1 2 Mo Bry.
Tecr
B teueHue cemecTpa CTYIEHT MPOXOAUT MPOMEKYTOUYHOE TECTUPOBAHUE MO TPEM TOUKAM.
Kaxxnas peliTuHroBass Touka oleHMBaeTcs MakcuMaibHO B 6 OamioB (100% BeimonHenus 30
KOHTPOJIbHBIX 3a/1aHU).
Crynent, HaOpaBmmii 92-100% moxyyaet 6 6ayioB; 67-91% - 5 6annoB; 51-66%- 4 6anna;
34-50% - 3 6amna; 17-33%- 2 6amna; 1ol17% -1 Gamn.
Tunoevie mecmoegwie 3a0anusn
1. Camonpou3BOJIBHBIN pacaj] MOJIEKYJ PACTBOPEHHOTO (MHOT/Ia - pACIUIaBIEHHOTO) BEUIECTBA
Ha KaTHOHBI M aHUOHBI HA3bIBAETCH. ..
-1 DJIEKTPOIU30M
- MIOHHOM ITPOBOJAUMOCTBIO
- TOMOT€HHBIM KaTaJIu30M
+: 3JIEKTPOJIMTUYECKON TUCCOLIMAIIEH
I: T3 195 Tema 6-0-0
2. Mepoil 3JIeKTPOJIMTUYECKON TUCCOLMAIMN JIEKTPOIUTA IPUHITO CUUTAT...
+: cTeneHb AUCCOUUALNN
-1 MOJIIPHYIO KOHLIEHTPALMIO pacTBOpa
-: pH pactBopa
- KOHCTaHTY TUIPOIU3a
4 K CUITBHBIM 3JIEKTPOIUTAM OTHOCHUTCHL. ..
+: XJIOpH [, HATPUSA
-: CEpHHCTAs KUCII0TA
-: CyIb(MUT KU
-1 YKCyCHasi KUCIIOTa
5. Uemy paBHa koH1eHtpaius noHoB H B pactBope KOH ¢ xonnentparueii 0,01 mons/n1 npu
YCJIOBUH, YTO TUIPOKCU KA IPOJUCCOIMUPOBAIT HALIETIO
+: 10-12 momb/n
-2 0,01 moms/n
-: 10-14 mous/n
-1 TIOCKOJIbKY PacTBOP IEJIOYHOM, B HEM HE MOTYT PHUCYTCTBOBaTh HOHBI H+ (T. €. [H+] = 0)
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6. Paccumraiite pH: a) consHoit kucaoTsl ¢ koHueHtpanuei 0,1 Monw/i; 6) BoxHOrO pacTBopa
THJIPOKCHJIA Kalusl C KOHIeHTpamuen 1,0 Momb/, cuuTas, 4T0 yKa3aHHbIC BEIIECTBA TUCCOIUUPYIOT
MTOJTHOCTBIO

-1a)7;,0)7

+:a) 1;0) 14

-2a)14;06) 0

-1a)2;0) 12

7. OprodocdopHas KUCIOTa TUCCOLMUPYET MO TPEM CTYIEHSIM, IPH 3TOM KOHCTAHTBI
JVCCOLMAIUH 110 KaXXI0H CTYIIEHU CBSI3aHbI COOTHOIICHUEM:

-: K1> K2<K3

-1 K1<K2<K3

+: K1>K2>K3

-: K1<K2>K3

8. Ctenens nucconuanuu cyibdara HaTpus B pactBope 100%, koHuentpamus conu -0,4
MoJib/11. YeMy paBHBI KOHIICHTPAIIUH aHUOHOB U KATUOHOB B JAHHOM pacTBope?

+: 0,4 u 0,8 MOJIL/TT COOTBETCTBEHHO

-2 0,3 1 0,18 MOJIB/TT COOTBETCTBEHHO

-: 0,14 u 0,56 M0JIB/TT COOTBETCTBEHHO

-: 0,44 u 0,28 MOJIB/TT COOTBETCTBEHHO

20. [ToTeH1man BOAOPOIHOTO IEKTPO/IAa 3aBUCUT OT

+: KoH1ieHTpauu HOHOB BOJIOPO/a B pacTBOPE

-: JlaByieHHst BOJIOpoJia B Ta30BOM ¢aze

-: Temneparypsbl

- AKTUBHOCTH MOHOB

21. Cymma Bcex KO3 GUIIUEHTOB B MOJIEKYJISIPHOM YPaBHEHUH pEaKIun
CrCl;+NaClO+NaOH=Na,CrO4+ ... paBHa

+: 31

- 14

- 12

-2 10

22.: B atomMe renus BaJ€HTHBIC AJIEKTPOHBI Pa3MEIEHbI TI0 OpOUTAIISIM

-1 1sl

- 2sl

- 1s2

+: 252

23. Yucno BaJEHTHBIX JIEKTPOHOB y aTOMa KaJbLIHs

-1

+:2

-3

-4

24 .OKUCAUTENHEHO-BOCCTAHOBUTEIbHBIE TOTEHIIUABI 3aBUCAT OT

-: KoHlleHTpanuy OKUCIUTETHHONM U BOCCTAHOBUTENBHOM ()OPM BEIIIECTB

- TEeMIEPATYPBI

+: pH cpenbl

-: [Ipupoasl pacTBOpUTEIISI

-: JlaBnenust

25. VI3 nepeynciieHHbIX HI)KE BELIECTB CAMBIM CHIIBHBIM OKUCITUTENIEM SIBISETCH ...
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-: IInaBuKOBas KUCIIOTa

+: rop

-1 KUCTIOpOJ,

-: TJIaTUHA

26. CtenieHb OKUCIICHHUS KUCIIOPOa: a) B BoJIE, 0) B MEPOKCHIC BOJOPOa COOTBETCTBEHHO
paBHBI

- -2;-2

- -2 +2

+:-2; -1

- 42;0

27.: CreneHU OKHCIEHUS XpOMa: a) B XpoMate Kajiwus, 0) TuXxpomare Kallus COOTBETCTBEHHO
PaBHHI ...

+: +6; +6

-1 +6; 43

- 143;+6

-1 -6; +6

I: T3 250 Tema 7-0-0

28.0TMeThTE NTpaBUIbHBIN OTBET

K peakiusiMm BHyTPUMOJIEKYJISIPHOTO B3aUMOJIEUCTBHS OTHOCSTCS

4. 2KCIO, —52C1+30,

_. 2Na+Cl, —>2NaCl
. CaCO,——CaO + CO,

. 2NO, + H,0—"— HNO, + HNO,

29. OT™MeTbTE NIPABWIBHBIN OTBET

- + 2+
MnO, + H,0, + H™ — Mn™ +0,... CyMMa Bcex K03(pPHUIHeHTOB

B nonnom ypaBHeHun
paBHa

+: 26

- 43

- 28

-1 48

30. OT™MeTbTe IPaBUIBHBIM OTBET

Cymma k03 pHUIIMEHTOB B peakiiiuu K.Cr0; + KT+ H,50, > I, +Cr,(S0,), +

- 27

+:29

- 17

-2 19

31. OT™MeTbTe IPaBUIIBHBIA OTBET

ITpu nonasanum )Kene3HOoN CTPYKKH B CUIIbHO HArpETYH0 KOHLIEHTPUPOBAHHYIO CEPHYIO

" paBHaA

KUCIIOTY BO3MOKEH CJIELYIOIINI POIECce
: Fe+1,S0,=FeSO,, T
- FC+QSO4=FGSO4+H2 T

-: Kene3o maccuBHpyeTCsl KOHIEHTPUPOBAHHON CEPHOM KUCJIOTOM, TOATOMY pEaKius HE
MIPOUCXOTUT

+: 2Fe+6stO4ZF62(SO4)3+3 SOz T +6H20



32. I'eometpus nona NH4+ onmicbiBaercst Gurypoit

+: Tepasip

-1 KBajipaT

-: Tpeyronpnas nupamuaa

-: YceueHHas mupaMuia

33. Kakoii MeTau1 He pearupyer ¢ OXJIAKICHHON KOHLIIEHTPUPOBAHHON a30THOM KHUCIOTOM?

-2 Cu

+: Fe

-1 Ag

+: Al

34. Ilpu B3auMoAEeMCTBUM KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C IUHKOM B Ka4€CTBE
ra3o00pa3HOro NpoOAyKTa MOJIYYEH ...

-: Kucnopog

-: Bomopon

+: Oxcup azota (IV)

-: AMMuak

35. Ilpu B3auMopeicTBUM pa30aBICHHOM a30THOM KUCIIOTHI C MEJIbIO B KaueCTBE Ia3000pa3HOTo
MPOJIYKTa MOIYYEH ...

-: Bomopon

-: Okcup azota (I1V)

+: Okcun azota (II)

-: Menp He pearupyet ¢ a30THOM KUCITIOTOM, MOCKOIBKY HAXOJIUTCS B PSIAY AaKTUBHOCTH
METaJUIOB IPaBee BOJIOPOaA

36. Ilpu B3aumoaeiicTBUU pa30aBICHHON a30THOM KHCIOTHI C MEJIbIO B KQUeCTBE
ra3o000pa3HOro MPOAYKTa MOJYYEH ...

-: Bomopon

-: Okcup azota (IV)

+: Okcun azota (II)

-: Menp He pearupyer ¢ a30THOM KUCIOTOM, MOCKOJIbKY HAXOAUTCS B PSIIy aKTUBHOCTH
METaJUIOB IPaBee BOJIOPOaA

37.: Ilpu a5eKTpoJin3e paciiyiaBa XJopuaa HaTpUsl Ha aHOJI€ BBIIECIUIIOCH 56 11 xiopa. Macca
00pa30BaBIIETOCS METAJUNINYECKOT0 HATPHsI paBHA ...

+: 1151

- 100

- 120r

-: 2 MOJIb

38.XuMHueckre CBOMCTBA BOAOPO/Aa B HAMOOIBIIIEH CTETICHH HATIOMUHAIOT CBOMCTBA ...

+: ["asioreHoB

-: Xpoma 1 MapraHua

-: biraropoiHbIX Ta30B

+: IllenoyHbIX METaIIOB

40. PacTBOpHI 1Ie10Y€el CIIOCOOHBI pearupoBaTh CO CIASAYIOUIMMHE MPOCTHIMH BEIIECTBAMU

- Clz, S, Nz, Brz, Si

-1 C, 04, P, F5, Si

-1 1,,Zn, Cu, S, Mn

+: Br, S, P, Si, Zn

41. CKOBbKO TPaMMOB THAPOKCH/IA KAJIBIHS MOKHO TIOJIYIUTh U3 6,4 T KapOua Kaibius?
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+:74r

-2 14,81

- 3,7r

-: 'mapoxcua KanpLus NOMy4YaroT HE U3 KapOuaa Kaiblysl, a 3 KapOoHaTa KalbLUs

44. Hanbonee yCTOMYHMBBIC CTETICHH OKHCIICHHSI XJI0pa B COSMHEHUSIX

-1 +6

+: +7

+: +1

+: -1

-3

47. I'anoreHoBO1I0pO/I, KOTOPBIM MOTYyYatOT B IPOMBIIIIEHHOCTH CUHTE30M U3 3JIEMEHTOB

+: HCI

-: HF

-: HBr

- HI

-: HAt

48. Camblil CHJIBHBIN BOCCTAHOBUTENb CPEJIA FAJIOT€HOBOIOPOIOB

+: HI

-: HCI

-: HF

-: HBr

-: HAt

49.TIpu naceimenun BogHoro pactsopa KOH xmopom npu temmnepatype 100C o6pa3yetcs

+: KC1

+: KCIO

- KC]O3

- KC102

-. KC104

50. IIpu B3auMoAecTBUU yTIEpoaa ¢ KOHIIEHTPUPOBAHHOM CEpHON KUCIOTOM BBIIEINUIIOCH
13,44 n ra3oB (H.y.). Paccunraiite Maccy yriaepojia, BCTyIUBIIETO B PEAKIIHIO

- 10r -:3,6r

- 20r

+:24r

3aganus k JadopaTopHbIM padoTam
ITo xaxmoil paboTe CTYAEHT JOJDKEH NPEACTaBUTh OTUET, COACpIKALIN Ha3BaHHE PabOTHl U
pacrieyaTtky pe3yJbTaToB BBIIIOJIHEHHUS 33JaHUi. 3a BBINOJHEHHE M 3alUTy JaOOpaTOPHBIX padoOT
CTYICHT MOXeT HaOpath 18 6amioB (1o 3 6auia B KaXIyl0 PSHTHUHTOBYIO TOUKY ).
[IpomexyTouHas arTecTanus MpoxXoauT B popMe 3aueTa Bo 2 cemectpe Ha 1 kypce ODO.
Bonpocs! k 3auery

1. TIpeamert u 3amaun XxumMun. MecTo XUMHH B psany GyHIAMEHTAIBHBIX HAYK.

XHUMHUYECKOE MPOU3BOJICTBO U OXpPaHa OKPYIKAIOIIEH Cpebl.
2.  OCHOBHBbIE IOHATHUS U 3aKOHBI XUMUU. DKBUBAJICHT, 3aKOH SKBUBAJICHTOB.
3. T'a30Bble 3aKOHBI. 3aKOH ABOraJpo U CIEACTBUSI U3 HETO.
4. CocraBHble yacTi aToMa. AToOMHOE s1p0. OCHOBHBIE KOJIMUECTBEHHBIE XapaKTEPUCTUKH aTOMa!

aTOMHas Macca, 3aps[ sjapa.
5. KganToBO-mMexaHHWuYecKas MoJAeNb aroMma. KopmyCKynsipHO-BOJIHOBOM ayanu3Mm. BoaHoBoe

ypaBHeHue IllpenmHrepa u  pe3yapTaThl €ro pelmieHus s aroMa BOAOpOAAa H
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10.
1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

BOJIOPOJIOTIOTOOHBIX HOHOB.

XapaKTepuUCTHUKa COCTOSHMS JJIEKTPOHA B aTOME CUCTEMOU KBaHTOBBIX uncell. [Ipunnun [Taynn
u npaBwio XyHna. @opMa rpaHUYHON MOBEPXHOCTH 3JEKTPOHHOW IIOTHOCTH AJA S-, p- U d-
opOuTanei. JHEPreTUUECKU psii aTOMHBIX OpOUTaJIEH.

[lepuoauueckuii 3aKOH U neproanyueckas cucteMa sneMeHToB JI.M.MeHneneeBa, 3JIeKTpOHHBIE
(GhopMyJTEI aTOMOB 1 HOHOB.

[leproanueckoe H3MEHEHHE CBOMCTB 3JEMEHTOB (MPOCTHIX BEHIECTB) U HMX COCAHMHEHMIA.
DHepruM HOHU3ALMH, CPOJACTBO K 3JEKTPOHY, 3JEKTPOOTPULATEIBHOCTh; 3aKOHOMEPHOCTHU
M3MEHEHUS ATUX BEJIMUMH [0 TPyNIaM U NEPHOIaM.

Turbl XUMHUYECKOM CBSI3U: KOBAJICHTHAS U MOHHAS; UX CBOKCTBA.

OOMEeHHBIN 1 TOHOPHO-AKIENTOPHBIH MEXaHU3MbI 00Pa30BaHUS CBSI3H.

KBaHTOBO-XMMUYeCKHE METO/bl OMHMCAHUS XMMHUYECKOH CBA3M: METOJl BAJICHTHBIX CBS3Ed U
MeTo]1 MoJieKyJsipHbIX opoutaneit (MO JIKAO).

Curma(c)- u mu(m)-cBsa3u. llpencraBieHuss o THOPUIM3ANMHM AaTOMHBIX OpOWTANICH MpuU
ONMCAaHUU XUMUYECKOM CBSI3U B MOJIEKYJIaX.

OcCHOBHBIE XapaKTEPUCTUKH KOBAJIGHTHOW CBS3M: DHEprus (PHTAIbIUS) CBsI3W, [JIMHA,
KpaTHOCTb, BAJICHTHBIA YTOJ, MOJIAPHOCTh CBSI3HU. JIMMOJNBHBIA MOMEHT CBSI3U M JIUIIOJbHBIN
MOMEHT MOJIEKYJIBI.

ArperatHoe  cocTosiHWE — BemiecTBa.  Kpucramimyeckoe W aMOpQHOE  COCTOSIHHE.
Kpucrannuueckas perierka. XuMu4eckasi CBsA3b B KPUCTANINYECKUX TENaX.

Mertannuueckast  cBsizb.  MeTaibl, NPOBOJAHMUKH, TIOJYHNPOBOAHMKH M JIUAJIEKTPUKH.
Hanomarepuasisi.

BonoponHast cBsi3b, MEXMOJEKYJSIPHbIE B3aUMOJEHCTBHS. KOMIUIEKCHBIE COEIMHEHHUs: MOH-
KOMILIEKCO0Opa30BaTeb, JIUTAH/Ibl, BHYTPEHHSS U BHELIHSS CPepbl, KOOPAMHAIIMOHHOE YHCIIO.
MoHo- 1 nonuieHTaTHbIe JIUranasl. HOMeHKIaTypa KOMIUIEKCHBIX COEUHEHU.
Knaccudukanus KOMIUIEKCHBIX coequHeHHui. Jlucconumarusi KOMIUIEKCHBIX —COSIMHCHHIA.
KoHcTaHTa ycTOMUMBOCTH KOMIUIEKCHOTO MOHA. [Ipuposa XuMu4eckol CBsI3U B KOMILJIEKCHBIX
coenuHeHusX. [IpuMeHeHrne KOMIUIEKCHBIX COEAMHEHUH.

BHyTpeHHSsT »HEpPrus W SHTAIBIHS CUCTEM. TeruioBod HPQPEeKT XUMHYECKOW peaKIu.
TepmoxuMHuueckue ypaBHEHHs IPOLIECCOB.

I'omorennele u rereporeHHble peakuuud. CKOPOCTh TOMOTEHHBIX XWUMHYECKHX PEaKIHi.
@aKTOpBbI, BIMSIONINE HA CKOPOCTh XUMUYECKON peakiuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peakuuy OT KOHLEHTpauuid pearupyrollux BEIIeCTB, 3aKOH JeicTBUs Macc. KoHcranta
CKOPOCTH.

Kunernueckoe ypaBHeHue. [lopsok M MOJEKYJISIPHOCTb PEAKLMH. 3aBUCHUMOCTb CKOpPOCTHU
peaknMu OT TemmepaTypbl. YpaBHeHue Appenuyca. IlpaBuno Baut-T'opda. Dueprus
aKTUBaluu. XMMHUYECKHUE PEAKIIUN B T€TEPOr€HHBIX CUCTEMAX.

Xummnuaeckoe paBHoBecue. OOpaTwMble W HeoOpaTHUMble peakiuu. KoHCTaHTa XHMHYECKOTO
paBHOBECHsI, €€ CBA3b C TEPMOJUHAMUYECKMMH XapaKTEpUCTUKAMH cHucTeMbl. (CMelleHue
paBHoBecusi W npuHiun Jle Ilarenve-bpayna. Xumuyeckoe paBHOBECHME B TE€TEPOTE€HHBIX
CHCTEMAX.

dazoBoe paBHOBecue. llpaBuno ¢a3 ['mbbca. IlpeacraBmenue o AuarpaMmax COCTOSHUA.
Pacnipenenenue BemecTB B reTeporeHHbIXx cucreMax. CopOums, ajacopOLMOHHOE paBHOBECHE.
I'ereporeHHble AUCTIEPCHBIE CUCTEMBI.

I'oMOreHHelii M rereporeHHbIl Karanu3. IloHATHE O MeXaHW3Me TI'OMOIEHHOIO KaTajau3a.
ABrokaranu3. KucnotHo-ocHoBHOW kaTamu3. Karamm3 B OHOJOTMYECKHMX  CHCTEMax,
dbepmeHTaTUBHBIN KaTanu3. [ereporeHHbii karanus. Karamutudeckue sawpl. MHruOUTOpPHI

21



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

XUMUYECKUX IIPEBPALLECHUMN.
Omnpenenenue U kiaccuukanus pacTBOpoB. PacTBopeHne Kak (U3MKO-XMMHUYECKHNA MPOLECC.
PactBopruMocTs. CiocoObl BhIpa)keHHs KOHLEHTPALUU PAaCTBOPOB.
PacTBOpBI 2JIEKTPOIUTOB U HEAIEKTPOJUTOB. BomHbIE pacTBOPHI MEeKTpoUTOB. OcoOEeHHOCTH
BOJBI Kak pactBoputens. Bomopomusiii moxkaszarenb cpenasl (pH). Meroasl ompeneneHus
BeMurHbI pH.
DNeKTpOoJIUTHYECKasl AUCCOLMAlMs B BOJIHBIX pacTBopaX. CuibHbIE (HEaCCOLMUPOBAHHBIC) U
ciabble (acCOLMMPOBAHHBIE) 3MIEKTPOIUTh.. KOHCTaHTa M CTemeHb IUccolMalnuu ciaadoro
anekTponuta. bydepHsie pacTBoOpbI.
I'mpponus coneil. YpaBHeHus peakuuii rufponnsa. CreneHb ruipoiinia, KOHCTaHTa TUAPOIIN3A.
HeoOpaTumslii ruaposms.
JucriepcHOCTh M AucriepcHble cucTteMbl. Knaccudukanus nucnepcHsix cucreM. CycleH3ud |
smynbend. Kitaccudukanus KOonaHbIX cucteM. ['enn u 30mau. Muresuibl, ux oOpa3oBaHuE H
cTpoeHue. Kputnueckas KOHLIEHTpalys MULEIII000pa30BaHusL.

OnTtnyeckne W JJIEKTPUYECKHE CBOWCTBA KOJUIOMIHBIX CHCTEM. MeETOapl NOJIydYeHUs H
pa3pylIeHHUs KOJUIOUIHBIX cucTeM. KoisongHble CUCTEMBI B IPUPO/IE.
Onpenenenve ¥ KJIacCUPUKaLMA  SIEKTPOXUMHUYECKUX  IporeccoB.  OKHUCIUTENbHO-
BOCCTAaHOBUTENIbHBIE peaKIIMU. BaxkHelIIne OKUCIUTEIN U BOCCTAHOBUTEIH.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIM TOTeHIMaN. HampaBiaeHue NpOTEKaHUs OKHUCIUTEIBHO-
BOCCTAHOBUTENbHBIX PEAKIUI. DIEKTPOAHBIA MOTEHIMal. BOoIOpOoAHbII 3IEKTpOa CpaBHEHHUS.
VYpasuenue HepHcra.
PaBHOBecme Ha TpaHMIEe MeTalI—pacTBOpP. VIOHCENIEKTHBHBIE JJIEKTPOABI M CEHCOPBHI.
XUMUYECKHUE VUCTOYHUKU TOKa. I'anpBaHnMYeCKHE JJIEMEHTHI. AKKyMYJISITOPBI.
DNEKTPOABMKYILIAsI CHJTIA.
DJNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN IPOLECC. DIEKTPOIU3 C PACTBOPUMBIMU U
HEPAaCTBOPUMBIMH aHOJIAMH. XUMHUECKas M AIEKTPOXUMUYecKast Koppo3ust MeTaisioB. CriocoOsl
3aIUTBl OT KOPPO3HUHU.

Crynent, HaOpaBmuii 36 u Oonee OayuioB jomyckaeTcss K 3adeTy, a 61 — aBromaTtom

IMOJIy4acT 3a4€CT.
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6. OneHouynblie cpeacTBa UIA TEKYLIero KOHTPOJISA YCIIEBAeMOCTH W IPOMEXKYTOYHOM

aTTeCTAalluu

Tabnuya 7. Pe3ynomamsi 0c60enus y4eOnol OUCYuniuHbsl, nooaexcaujue nposepke

PesyiabTaTnl 00y4yeHus:
(00beKTHI OLIEHNBAHUSA)

OcHOBHBIE TOKA3aTeJIH
OlIeHKH Pe3yJIbTATOB

OueHo4YHbIE CPeACTBA

31

[lepeunciieHrie OCHOBHBIX

IMPAKTUYCCKOC 3aHATHUC,

OCHOBHBIE XMMHMYECKHE | IOHATUH W oIpeleneHull | JabopaTtopHast pa0ora,
HOHATUS TEOpHUH XMUMHYECKOIO | TECTUPOBAHHUE,

cTpoeHusi atoma. CocTaBiieHHE | KOHTPOJIbHAs pa0ora,

AJIEKTPOHHBIX M 3JIEKTPOHHO- | SK3aMEeH

rpapuueckux (GopMysa aToMOB

XMMHUYECKHX  3JEMEHTOB B

HOPMaJIbHOM M BO30Y>KICHHOM

COCTOSIHUSIX.

32 [lepeuncienne MPAKTUYECKOE 3aHSTHE,
OCHOBHbIE IpaBUja | TPUBHAIBHBIX Ha3BaHuil | mabopaTopHas padora,
HOMEHKJIATypbl ~ XMMHUYECKHX | HEOPraHMYECKUX COEIMHEHUH | TECTUPOBaHHE,
COCJTMHEHUI u MIPaBUI COCTaBJICHUS | KOHTPOJIbHAS paboTa,

Ha3BaHUU 110 MEXIYyHApOJHOU | SK3aMEH
Homenknarype MIOTTAK.

33 [Ipenckazanue IPAKTUUECKOE 3aHATHUE,

OCHOBHBIC  3aKOHBI XHUMHH, | BO3SMOKHOCTEH nabopaTopHas padora,

XHUMHYISCKOM TEPMOJIUHAMUKH,
QJICKTPOXUMHU U KHUHCTHUKHU

OCYILECTBIICHUS ~XMUMHYECKUX
MPOLIECCOB € TOYKH 3PEHHS
XUMUYECKOM TEpMOJUHAMUKHI
n kuHetuku. llepeuucnenue
OCHOBHBIX TIOJIOKEHUH Teopuun
OBP. Ilepeuncinenue mnpaBui
KaTO/HbIX u aHOJTHBIX
MIPOLIECCOB MPHU  3JIEKTPOJIN3E

pacIyiaBoOB U PacTBOPOB M MPHU

TECTUPOBAHUE,
KOHTpOJIbHasl paloTa,
9K3aMeH

pabote rajJbBaHMYECKUX
HJIEMEHTOB.
34 IIepeuncnenue u [IPaKTUYECKOE 3aHTHE,
CYIIIHOCTb YUEHHUS 0 | IPOTHO3UPOBAHUE CBOICTB | TECTUPOBAHHUE,

NEPUOIUYHOCTH U €r0 poJib B
MIPOTHO3UPOBAHUU CBONCTB
XMMHUYECKHX DJIEMEHTOB U HX

COeIUHEHUN

JJIEMEHTOB U HX COEIUHEHUU
MO TOJOXEHUIO B TEPUOAE U
rpynmne [TCXD.

KOHTpOJIbHAs padoTa,
9K3aMeH

35
KBaHTOBO-MEXaHHUECKOE
CTPOEHUE aTOMOB, MOJIEKYJ U
XUMHYECKOU CBI3HU

HepeqncneHI/Ie OCHOBHBIX

IIOJIOKEHUN TEOpUHU
XUMUYECKON CBSI3H.
IIpaBunpHas TPaKTOBKa
XapakTepUCTUK  XMUMHUYECKON

NpaKTHYECKOE 3aHATHE,
nabopaTopHas pabora,
TECTUPOBAHUE,
KOHTpOJIbHAs padoTa,
IK3aMEH




CBs3H, THUIIOB

KPpHUCTAJTNIMICCKUX PCIICTOK.

36 IIepeuncnenne OCHOBHBIX [IPaKTUYECKOE 3aHSTHE,
OCHOBHBIE KJIaCChl | KJIACCOB HEOPTaHUYECKUX nabopaTopHas pabora,
HEOPraHUYECKUX BEIIECTB, | COEAMHEHUM, CIOCOOOB UX TECTUPOBaHUE,

CBOMCTBA  MX  TUIHUYHBIX | OJIYYEHUS U XUMHUYECKUX KOHTPOJIbHAS paboTa,
MpeaCcTaBUTENEH CBOMCTB. SK3aMeH

37 [lepeuncienne MPAKTUYECKOE 3aHSTHE,
XUMHUIO 3JIEMEHTOB M WX | XUMUYECKUX CBOHCTB naboparopnas pabora,
COeIMHEHU N METaJJIOB U HEMETAJJIOB M UX | TECTHPOBAHUE,

COEIMHEHUH, crioco00B UX KOHTpOJIbHAs paloTa,
MIOJIy4€HUSI U OCHOBHBIX 9K3aMEH
oOnacTeil MPUMEHEHHUS.

Y1 [IpumMeHeHne XUMUYECKUX MPAKTUYECKOE 3aHATHE,
MPUMEHSITD XUMHUYECKHE | TEOpUN U 3aKOHOB, KOHIIENIIH | TabopaTopHast pabora,
TEOpUU U 3aKOHbI, KOHIEHIMHN | O CTPOEHUU U PEAKIHMOHHOM | KOHTPOJIbHAs pabora,
O CTPOEHUM U PEAKIMOHHOM | CIIOCOOHOCTH HEOPTraHWYECKUX | SK3aMEeH

CIIOCOOHOCTH HEOPTraHNYCCKUX

BCIICCTB.

BEIIIECTB
Y2 Br16op myTu u cpeacTs IIPaKTUYECKOE 3aHSTHE,
KPUTHYECKH  OIICHUBATH | PA3BUTHS JOCTOMHCTB U naboparopras pabdora,

CBOM JIOCTOMHCTBA U | YCTpaHEHHs HEJOCTATKOB, KOHTpOJIbHAsE paboTa,

HEJIOCTaTK! CpeICTB 9K3aMeH

CaMOCOBEPIIICHCTBOBAHHUSI.
¥3 [IpumeHeHne 3aKOHOB NPaKTUYECKOE 3aHSITHE,

MIpOBOAUTL pacueTsl 110 | I'3cca, JlaByaswe, beproine nabopaTopHas pabora,
TEPMOXUMHUYECKUM JUIsL TIPOBEJICHHUS TECTUPOBAHUE,
YPaBHEHUSAM pEaKIUil TEPMOXUMHUUYECKUX PACYETOB B | KOHTPOJIbHAs padoTa,

9K30- U SHIAOTEPMUYECKHUX JK3aMEH
XUMHUYECKHUX IIPOLECCaXx.

Y4 IIpumenenue 3aKOHOB IIPAKTUYECKOE 3aHATHUE,
IIPEJICKa3bIBATh XMMUYECKOH TepMOJMHAMUKH | JabopaTopHas pabora,
TEPMOAVMHAMUYECKYIO c LETIbIO 00OCHOBAHUS | TECTUPOBAHHE,
BO3MOKHOCTb IIPOTEKaHUs | TEPMOAUHAMUYECKON KOHTpOJIbHas padora,
XUMUYECKUX PEaKIUN BO3MOKHOCTH HK3aMEH

CaMOIIPOM3BOJIBHOTO  TCUCHUS
XUMHYECKOTO  TIpolecca B
3aJJaHHOM HaTpaBJICHUU
(pacueT >HTAJIBIHH, SHTPOIIHH,

sHeprun ['udoca).

Y5

pelaThb paCuYCTHLIC 3a/1a4n

IIpumeHenue
nproOpeTaeMbIX
TEOPETUYECKUX 3HAHUM TSI
pELIECHHS PaCYETHBIX 3a7a4 C
HCIIOJIb30BAHUEM Pa3IMYHbIX

NPaKTUYECKOE 3aHSITHE,
nabopaTopHas pabora,
TECTHPOBAHUE,
KOHTPOJIbHAS paboTa,

OK3aMCH
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METOIUK.

B1 Hcnonbp3oBaHue MIPAKTHYECKOE 3aHATHE,
HaBbIKaMU paboThI ¢ | pacueTHbIX hopMyI st nabopaTopHas pabora,
pacyeTHBIMU dbopMysiaMu, | pelieHus pacyeTHhIC U TECTUPOBAHHUE,
pemaTth pacyeTHbIe U | DKCIIEPUMEHTAJIbHBIC 3a0a41 KOHTpOJIbHAS paboTa,

OKCIICPUMCHTAJIbHBIC 3aa4yM | 110 paCTBOpaM, SJICKTPOXUMHUH, | DK3aAMCH

110 XUMUH XUMMHU 3JIEMEHTOB.

B2 [Inmanupyer ©  aHAIU3UpPYET MPAKTUYECKOE 3aHSTHE,
crnoco0aMM  OpUEHTALlMM B | pe3ysIbTaThl HCMOJIb30BaHUS B | JlabopaTopHas paboTa,
npogecCUOHATBLHBIX npodeccuOHATBLHON TECTUPOBAHUE,

MCTOYHUKAX UHPOPMALIUY | IEATEIIBHOCTH Pa3HOOOPA3HBIX | KOHTPOJIbHAs paboTa,
(>KypHaJIBI, CalThI, | CPEACTB MOJTyYeHHS | SK3aMeH
o0pa3oBaTelibHbIE TOPTaJIb) uHpOpMaIUn (>KypHaJbl,
CalTBhl, oOpa3oBaTelbHbIE
MOPTAJIBI).
B3 AHnanu3 BUPTYAJILHOI'O MPAKTUYECKOE 3aHSTHE,

crocodbamu MOZICIINPOBAHUA | XUMHUYCCKOI'O 3KCIICPUMCHTA — Jla60paTopHa>1 pa60Ta
OKCIICPUMCECHTA 110 XUMUHU yqe6H0ro XUMHNYCCKOI'O
9KCIICPUMCHTA, B KOTOpPOM
CpeaACTBOM ACMOHCTpAllUXU HUJIN
MOZACIIMPOBAHUA XUMHUYCCKUX

MPOLIECCOB 51 SIBJICHU
SABIISIETCS KOMITbIOTEpHAs
TEXHUKA.

7. Y4yeOHO-MeTOAMYECKOE 00ecTiedeHre T CUMIIHHbI
7.1. OcHOBHasA JUTEpaTypa
1. I'muaka H.JL. O0mas xumust: yaeOHuK it OakanaBpos-18-¢ u3a. mepepad. u gom. — M.: 3.
Opaiit:, 2015. - 898c.
2. I'muaka H.JIL. 3agaun u ynpakHeHHS TI0 00IIeH XUMUU: y4eO.-TpakTud. TocoOue s
OakanaBpoB. 14-¢ u3n. nepepad. u mon. — M.: Uzn. FOpaiit, 2014. — 236 c.
3. Kapos A.A., Ompoesa P.3., XKunosa C.b., Xacanos B.X., Mup3zoes P.C. Xumus
KOOPAMHAIIMOHHBIX coeqnHenuii. MeTtoa.mocobue- Hanpuuk: Kab.-bank. YH-T, 2012. -64c.
4. OBC KBI'Y - http://lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx
7.2. lonoJTHUTEILHAS JIUTEPATypa
1. Kspor A.A., Mykoxesa P.A., KoukapoB XK. A. u np. OOmas u HeopraHudecKast XUMUS:
Yyebnoe nmocobue. -Hanpunk Kab.-baak. Ya-1, 2013. -63c.

2. . ITaBnoB H.H. O6mas un Heoprannueckas xumus. — M: [Ipoda, 2014.
Koposun H.B. O6mmas xumus. — M.: Beicmas mkoina,2014.

(O8]

4. Jlyuunckuit I'.II. Kypc xumun. OOmiast XuMus, XUMUSI KOHCTPYKIIMOHHBIX MaTepuasioB. —M.:
Bricmag mkona,1985.

5. TpetwsikoB 10./]. Heopranndeckas xumust. XuMUs 2JIEMEHTOB: Y UYeOHHK JIJISl BYy30B: B 2
kuurax. -M.: Xumus, 2008.

6. Heopranmueckas xumus. B 2 kaurax// Ilox pen. FO0./1. Tperssikosa. - M.: ACADEMA, 2004.
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7. Wpatisep 3./1. Heopranuveckas xumus. B 2 Tomax. - M.: Mup,2004.
8. http://www.consultant.ru/
9. http://www.garant.ru/

7.3. llepuoauyeckue u3IaHus
1. Kypnan HeopraHuuecKol XuMuu
2. Kypnan obmieit Xumuu
3. Kypnan pusndeckoit XuMuu
7.4. UnTEepHeT — pecypchl
1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html
2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html
4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
5) http://www.openkbsu.ru/moodle/course/view.php?id=116
6) OBC biblio-online.ru
7.5. Metoanuyeckue yKa3aHusi 10 POBEJICHHUIO PA3JIHYHBIX Y4eOHbIX 3aAHATHH, K KYPCOBOM
padoTe U APYrUM BHIAM CAMOCTOSITEIbHOM PadoThI.
1. Kapos A.A., XouyeB U.1O., Mup3zoeB P.C. u np. Xumus snemenoBl A —u II A rpynn [ICXD:
ydyebHoe mocodue. - Hanpuuk: Kab.-bank. yn-1, 2017. -98 c.
2. Illeros P.A., Kapos A.A., Xaxsamesa O.B.. Koukapos XX.A., /luarpammer Jlatumepa, ®@pocra
u [lypbe mpu u3ydeHHH OKUCIMTEIHbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB: ydueOHOE MOcoOue. -
Hanpunk: Kab.-bank. yu-t, 2017. — 104 c.
3. KapoB A.A.. XKunosa C.b.. Koukapos X.A. u ap. O6mmas u HeopraHuyeckast XuMusi: 3a1aHus

U MCTOIMYECKHE PEKOMCHIAIMU Il CaMOCTosTenbHOW pabdoTel. Hampumk: KaGapmuHo-
bankapckuii Yausepcuret, 2011- 55 c.

4. TxamokoB H.U., KsapoB A.A., YUepkeco b.X., Bunmmkesa M.K. O0mas u HeopraHudeckas
XUMUSA: 3aJaHuss W MeToAuuYeckue pekomeHmanuu. — Hanpumk: Kabapauno-bankapckmii
Yuusepcurert, 2009. — 47 c.

5. Kapos A.A., Ompoea P.3., Kunoa C.b., XacanoB B.X., Mupszoe P.C. Xumus
KOOPAMHAIIMOHHBIX coeqnHenuit. MeTtoa.mocobue- Hanpuuk: Kab.-bank. YH-T, 2012. -64c.

6. KsapoB A.A.. XKunosa C.b.. Koukapos X.A. u ap. O61mas u HeopraHuyeckast XuMusi: 3a1aHus
U METOAMYECKHE PEKOMEHIAIMU IJIsi CaMOCTosTenbHOUW paboTel. Hampumk: KaGapauHo-
bankapckuit Yausepcuret, 2011- 55 c.

7. Txamoxo H.W., Kapor A.A., Uepkecor b.X., Bunmmkea M.K. O0mas u HeopraHndeckas
XUMUA: 3aJaHuss W MeToauueckue pekomeHmanuu. — Hanpumk: Kabapauno-bankapckmii
Yuusepcurert, 2009. — 47 c.

8. https://officeapplications.net/microsoft-office/

9. https://officeapplications.net/microsoft-word/

10. https://officeapplications.net/microsoft-excel/

11. http://winrar-full.com/vse-arhivatory/7-zip.html

12. http://winrar-full.com/for-windows.html

13. https://get.adobe.com/ru/reader/

8. MarepuajbHO-TEXHH4YECKOe o0ecnedeHne JUCHUNTHHbBI
[Tpr mpoBeleHUU 3aHATHH WCIONB3YEeTCS ayJaUTOpHs, 00OpYyJAOBaHHAS MPOSKTOPOM JIIs
O0TOOpaKeHHsI TPE3CHTAMOHHOTO MaTepualia, IMPH TMPOBEICHUM JICKIUM M TMPAKTHUYECKUX
3aHATUI HCIOJB3YETCs KOMITBIOTEP C YCTAHOBICHHBIM Ha HEM Opay3epoM M IMPOTrpaMMHBIM
obecrnieueHuneM uig qeMoHcTpanuu npeseHTanuii (PowerPoint u ap.).
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http://www.garant.ru/
http://www.chem.msu.su/rus/teaching/thermo/welcome.html
http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
http://www.chem.msu.su/rus/teaching/fasa/welcome.html
http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
http://www.openkbsu.ru/moodle/course/view.php?id=116
https://officeapplications.net/microsoft-office/
https://officeapplications.net/microsoft-word/
https://officeapplications.net/microsoft-excel/
http://winrar-full.com/vse-arhivatory/7-zip.html
http://winrar-full.com/for-windows.html
https://get.adobe.com/ru/reader/

Jlis  caMOCTOATENIbHOW pabOThl CTYAEHTOB MO JAUCHUIUIMHE «XUMHS» MOTYT OBITh
UCIOJIb30BaHbl  KOMIIBIOTEPHBIE  KJIACChl, OCHALIEHHbIE KOMIIBIOTEPHOM TEXHHKOH ¢
BO3MOXHOCTBIO ~TOAKIIOUEHUs: K ceTu «lMHTepHeT» M JOCTymoM B  3IIEKTPOHHYIO
UHpOpMaLMOHHO- oOpa3oBatenbHyto cpeny KBI'Y u 31eKTpoHHO—OMOIMOTEYHBIE CHCTEMBI
«YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAVIH», «JIAHB».
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JIMCT UBMEHEHUWM (nonoanennii)
B paboueii mporpamme AUCITUTUTHHBIC X UMUSDH
1o HanpasieHuto noarotosku 11.03.01 Pagnorexnuka
Ha 20 -20 yueOHbIH roa

Ne JJieMeHT ( YHKT) IlepeyeHb BHOCMMBIX IIpumeyanue
n/n PIII U3MeHeHHH (00 THEeHUIT)

OO6cy>xneHa U peKOMEH/JOBaHa Ha 3aCeaHnu KadeIpbl HEOpraHMIeCcKon 1 (pr3maeckon

XUMHHA
npoTOKOJI Ne OT « » 2023 1.
3aBenyroumii kadenpoit X.b. Kymixos
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