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1. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJAbTATOB oﬁyqennﬂ AUCHHUIIINHE, COOTHECCHHbIX C

IUIAHUPYEMbIMH Pe3yJIbTATAMM 0CBOEHUsI 00pa30BaTe/bHOMH MPOrPaMMbl.

B pe3ynbrate ocBoeHUs 00pa30BaTeIbHONM MPOrpaMMBbI CTIeUaIUTeTa 00yJaroImuics

JIOJKEH OBJIAJIETh CIACAYIOIIMMHE pe3yabTaTaMu 00ydeHUs 10 JUCIUTIIHHE:

Koanwl

KOMIICTCHIIUN

Pesynbrarer ocBoenust OOIT

(conmeprkaHre KOMIETEHITUN )

[Iepedens muIaHupyeMbIX
pe3yabTaToOB OOYYEHHS 110

JUCLUILINHE

OIIK-1

CHOCOOHOCTBIO MCIIOIb30BaTh
MaTeMaTHYECKUE, eCTECTBEHHOHAYYHbBIE
Y MH)KCHEPHBIC 3HAHUS IS PEIICHUS
3a/1a4 cBOeH MpodeCCHOHATBLHON

JESITENLHOCTH

3HaTh: TEOPETHYECKHE  OCHOBBI

XUMHH, MNCPUOAUYCCKYIO CHCTCMY

JJIEMEHTOB,  OCHOBHBIE  3aKOHBI
XUMHU.
Ymersn: OPHUEHTHPOBATHCSA B
COBPEMEHHOM HEOPraHU4YeCKOU
XUMHUU U OCMBICIIEHHO UCIIOJIb30BAaTh
IIOJIy4YEHHBIE  TEOPETHYECKHE U
MNPAKTUYCCKUEC 3HAHHUA B JPYIrux
XUMHUYECKHUX JTUCHUIUIMHAX.

Baagers:

OCHOBaMH TCOpHUU

(GyH1aMEHTaJIbHBIX pasznenos
HeOpFaHquCKOfI XUMHUHU, METOAdaMU
oOparueHus c XUMHUYECKUMHU
MaTepualaMM ¢ y4€éToM  HX

(bU3NYECKUX U XUMHUYECKHUX CBOMCTB.

OK-1

CIOCOOHOCTBIO MPEACTABUTh
COBPEMEHHYIO KapTUHY MHUPa Ha OCHOBE
LEJIOCTHON CUCTEMBI

€CTCCTBECHHOHAYYHBIX U

3HaTB: COBPEMEHHYIO  KApTHHY
MHUpPa Ha OCHOBE LIEJIOCTHOW CUCTEMBI
€CTECTBEHHOHAYYHBIX "

MaTEMATUYECKUX 3HAHUN




[Tepeuens mIaHUPyEMBbIX

Konpr PesynbTater ocBoenust OOII
pe3yabTaToOB 00y4EHUs 110
KOMIIETCHIINH (comepkaHne KOMIETEHIUI)
JUCLUILIMHE
MaTEMAaTHYECKUX 3HAHU, YMmern: TBOPYECKHU
OpPUEHTHUPOBATHCSI B IIEHHOCTAX OBITHS, | OPHEHTUPOBATHCI B COBPEMEHHOMN
YKU3HU, KYJBTYpBI KapTUHE MUpPa HAa OCHOBE LIEJIOCTHOM
CUCTEMBI €CTECTBEHHOHAYYHbIX U
MaTEMaTHYECKUX 3HAHUHI
Baangers: OCHOBHBIMHU
3aKOHOMEPHOCTSIMU
€CTECTBEHHOHAY4YHbBIX "
MaTEMaTUYECKUX 3HAHUM.
IK -1 CriocoOHOCTBIO OCYILIECTBIISATh 3HaTh: TEXHOJIOIMYECKUH MpoLiece U
TEXHOJIOTMYECKHI Mpoliecc B TEXHUUYECKUE CpeacTBa JUISL
COOTBETCTBUU C PETJIAMEHTOM U U3MEpPEHUS] OCHOBHBIX I1apaMETPOB
MCII0JIb30BaTh TEXHUYECKUE CPEACTBA TEXHOJIOTHYECKOI0 IIpoLecca
JUISL U3MEPEHUSI OCHOBHBIX IapaMeTPOB | YMeTh: TBOPUYECKH HCIOIb30BaTh
TEXHOJIOTMYECKOI0 IIPoLecca, CBOMCTB | TEXHUYECKHE CpeacTBa JUISL
CBIPBS ¥ POAYKLIUU. U3MEpPEHUSI OCHOBHBIX IapaMETPOB
TEXHOJIOTUYECKOTO nporecca,
Baaners: METOANKAMH
MCIIOJIb30BaHUs TEXHUUYECKUX
CPEICTB JUIsl U3MEPEHMs] OCHOBHBIX
I1apaMeTpoB TE€XHOJIOTMYECKOI0
mporecca,  CBOMCTB  CBIpbSI U
MPOTYKIIHH.
[1K- 10 CriocoOHOCTBIO CaMOCTOSTEIBHO 3HaTB: COBPEMEHHYIO alaparypy

BBITOJIHATH UCCIIEJOBAHUS C
UCTIOJTIb30BaHUEM COBPEMEHHOM
ammaparypbl 1 METOJIOB HCCIIEIOBAHUS
B 00J1aCTH 0OBEKTOB
npodecCuOHAIBHOM e TeTbHOCTH,
IPOBOJUTH KOPPEKTHYIO 00pabOTKyY

pPE3yIbTAaTOB M YCTAHABIIMBATH

n METOJbI UCCICIOBAHUA B o0actu

00BEKTOB npodeccroHanbHON
JeSITeTTHHOCTH
YMeTb: TNPOBOAUTH  KOPPEKTHYIO

00paboTKy pe3ylnbTaToOB, TBOPUYECKU
MPUMEHSTH MOJYYCHHBIC PE3YIbTAThI

Baagerh: OCHOBHBIMH METOIAMH




[Tepeuens mIaHUPyEMBbIX

Konpr PesynbTater ocBoenust OOII
pe3yabTaTOB OOYYECHHS 110
KOMIIETEHI[NHA (comeprkaHre KOMIIETEHITAN )
AUCIHUITIIINHEC
aJIeKBaTHOCTL MOJEIIEH. HCCIIeI0BaHuA, METOIUKON

CUCTCMHOI'O MOAXOJa IIpU aHaJinu3eC

II0JIy4aeMbIX pe3yJIbTaTOB

o 1
2. MecTto AUCHUIIVIMHBI B CTPYKTYpE 06pa30BaTeJ’lLHOI/I NnporpaMmmsl .

JucrumirHa oTHOCUTCs K 6a3oBbiM auctuiuindam (b1.5.08) u uzydaercs Ha 1 kypce B 1
U 2 ceMecTpax.

B Merogmueckom IlaHe JMCHUMIUIMHA OMHUPAETCS HA JJIEMEHTH KOMIICTECHIIMM,
chopMuUpOBaHHBIE TMPU HW3YYEHUH IIKOJIBHOTO Kypca XUMUU ¥ 0a30ByI0 (U3HKO-
MaTEeMaTUYECKYIO TIOJTOTOBKY.

[TomyueHHble MPU U3YYEHUH TUCHUILUIMHBI «OO01Ias U HEOpraHWYecKass XUMHUSD» 3HAHUS,
YMEHUST W HaBBIKM MOTYT OBITh HCIOJb30BaHBl B HAyYHO-UCCIIEAOBATEIbCKOW padoTe

MarucTpaHTa U IPH BHIIIOJTHEHUH BBITYCKHOW KBaJIM(UKAIIMOHHOW PabOoThl.

3. O0beM JUCHUIIIMHBI.

Bcero,
aKaJIeMUYECKHUX YacoB
Bun yuebHoit paboTbl
Ounas ¢popma oOyueHHs
OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 12/432
L L AN
KonrTakTHas padora ¢ npenogaBaresnem: 246
3aHATHS JIEKITHOHHOTO THIIA 108
3aHSTHUSI CEMUHAPCKOTO TUIIA, B T.4. 126
CEeMUHApBbI, MPAKTUYECKHUE 3aHATHS 72
nabopaTopHbIe PaOOTHI 54
kypcoBoe npoektupoBanue (KP wm KIT)

! Mecro mucnummmns GyeT yauTHIBaTHCS U 3anoiHeHnn Tabuis! 1 B [putoxkennn 1 (DOH OIEHOYHBIX
CpencTB)




Bcero,

aKaJCMHUYCCKUX 4YaCOB

Bug yaebHoit paboThl

Ounas ¢hopma o0ydeHus

KCP 12

Jpyrye BUJbl KOHTAaKTHOW paboThl

CamocTosiTe1bHas1 padoTa 96

dopma Tekyuero koutpoJs (Kp, pedepar, PI'P, acce)

®opma npomexyTounoit arrecrauuu (KP, KII, 3auer, sx3amen) | 3auer( 2cem)

Ox3amed (1,2 cem) (90)




4. Conep:xkanue TUCHUNIHHBI.

4.1. Pa3zgennl AMCHUIINHBI 1 BUAbI 3aHATHIA.
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1. | Teoperuueckue OCHOBBI 72 36 18 19 OIIK-1, TIK-10,
HEOPraHu4ecKou XUMHHU (Oomas [IK-1, OK-1
XUMMHST).

[Tepnonnueckuii 3aKOH, CTPOCHHE aTOMa,
XUMHUYECKAsI CBSI3b M CTPOCHUE MOJICKYJI.
TepMOXuMHSIT M DJIEMEHTHl XUMHYECKOH
TEpPMOJIMHAMUKHA. XUMHUYECKOE PABHOBECHE.
KuHeTnka XMMHYECKHUX peaKIIni.

PactBopsI s5ekTponuToB. PaBHOBECHS.
OKHCIUTEIIBFHO-BOCCTAHOBUTEIBHEIC
MIPOIIECCHI.

KomMmmiekcHbie coeIuHEHHUS.

2. | Heopranuuyeckasi XumMmusi «XuMHS 36 36 36 59 OIIK-1, TIK-10,
3JIEMEHTOBY. IIK-1, OK-1
Xumust  31eMeHToB | u |l rpymn
[Tepuonnueckoit CUCTEMBI.

Xumusa  snementoB Il u IV rpynn
[lepunonnueckoit Cuctemsl
Xumus  snementoB V. — VI rpymn
[Tepunonnueckoii CUCTEMBI




Xumusa anementoB  VII- VIl rpynn

[Tepuonnueckoit CUCTEMBI.

4.2. 3aHaTHA JEeKIHOHHOI0 THUIIA.

o
Ne HanmenoBanme TeMbI OObeM, |MHHOBanMOHHAA
pasnena U KpaTKO€ COJIep)KaHNE 3aHATUS aKajl. yachl dopma
JVCLIATUTHHEI

1 Ilepnonnueckuii 3aKOH U CTPOEHUE aTOMa. 10

2 XuMudeckas CBSI3b U CTPOCHHE MOJIEKYJI. 12

3 Tepmoxumus U 3JIEMEHTBI XUMHUYECKON 8
TEPMOJIUHAMUKH.

4 Xumuueckoe paBHoBecue. KmHeTMKa XMMHUYECKHX 10
pEAKIIHA.
PacTBOpBl  3JIEKTPOJIMTOB U  paBHOBECHUS B 12
pacTBopax

5 OKUCIINTENIbHO-BOCCTAHOBUTEIIbHBIE ITPOLIECCHI. 10

6 KoMIuiekcHble coeTuHeHus. 10

7 Xumus snementoB | u Il rpynn Ileproanueckoit 4
CucreMsl.

8 Xumus anementoB |l nu IV rpynn 4
[Tepuoanueckoit CucteMbl

9 Xumuss  d-amementoB V. — VIl rpymn 4
[Tepuoanueckoit CucteMbl

10 Xumuss  p- onmemertoB Y (V. A)  rpymnmsl 4
[Tepuonnueckoit CUCTEMBI.

11 Xumust  p- osnementoB VI (VI A) rpymmos 4
Ilepuoanueckoit CucreMbl

12 Xumust p- anementoB VI rpynmer (VI A) 8
[lepuoanueckoit CucreMsl.

13 Xumust p- snementoB VI rpymoer (VI A) 8
[lepuoanueckoit CucreMsl.




4.3. 3aHATHA CEMUHAPCKOI0 THIIA.

4.3.1. CemuHapsbl, NpaKTHYeCKHE 3aHATHSA.

o
Ne HanmenoBanme TeMbl OObemM, |MHHOBanMOHHAA
paszena
U KpaTKoe CoJIep KaHue 3aHATHUS aKajl. 4yachl dbopma
MUCHUIIINHEI
6,7 Knaccel HeOpraHn4ecKkux COeIMHEHU . 4 rpynmnoBas
JAUCKYCCUsA
5 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH. 6 IpyNIoBas
JAUCKYCCUsA
1,2 CrpoeHue aToMa U XUMUYECKask CBSI3b. 6 rpymnmoBas
JIUCKYCCHS
3 Tepmoxummus. 2 rpyInoBas
JIUCKYCCHS
4 Kunerrnka XuMU4ECKUX pPeaKIUil, XUMHUUECKOE 4 Cnaiin-
paBHOBECHE. Mpe3eHTalUs
4 PacTBOpBI 271EKTPOIUTOB. 10 rpynmnoBas
TUCKYCCHUS
4 Bydepnsbie pacTBopsl, OydepHas EMKOCTb. 4 rpyIIoBast
[Ipumenenue 0ydepHBIX pacTBOPOB. AMUCKYCCHA
9-11 |DieMeHTHI AaHATUTHYECKOH XUMUU: 20 rpynmnoBas
CEpPOBOAOPOIHBIN METOJ] KAUECTBEHHOTO aHaIu3a AUCKYCCHA
cMeced KaTHOHOB.
10-12 |AHanu3 cMeceli aHHOHOB. 16 rpymnmoBas
JACKYCCUs
4.3.2. JJaGopaTopHbIe 3aHATHS.
No
HaumenoBanue Tembl O06newm,
[Ipumeuanue
pasnena _—
paTKoe co/iep KaHue 3aHATUS aKaj. 4achl
JUCITUTLIAHBI

10




Ne

HaunmenoBanue TeMbl O0beM,
S — [Ipumeuanue
pasa Y KpaTKOe COAEpKaHUE 3aHATHS aKaJ. 4yachl
JIUCHUTIIUHBI
5 OKHUCINTETFHO-BOCCTAHOBUTEIBHBIE PEAKIAH, IIPOTEKAIOIIIHE 4
B KHCJIOH, HEUTpabHOH U MeI0YHo cpenax. OKUCIUTEIH U
BOCCTAaHOBUTCIIU.
4 Kunernka XuMnyeckux peakuui. XuMHYECKOe 2
PaBHOBECHE.
4 PacTBOpHMOCTE ManiOpacTBOPUMBIX COJIEH. 2
4 HNonnble peakuuu B  BOAHBIX  pacTBOpax 2
3JEKTPOaUTOB. ['uaponus coneil.
6 KommnekcHbie COEJIMHEHUS MEPEXOTHBIX 4
METAJIJIOB.
7-13 | XuMHYECKHE CBOMCTBA COEAMHEHUH S-, P- u d- 8
3JIEMEHTOB.
7-13 |KadecTBeHHBIE peakuWuW KaTHOHOB | — 5 32
AHAJIMTUYECKUX TPYII, KAYECTBEHHbIC PEAKIUU
AHUOHOB.
4.4. CamocTosiTeibHasA padoTa 00y4yaromMXxcsl.
No
IIepeuens BOIIPOCOB It O6bewMm, dopma
pasiena CaMOCTOATEJIBHOTO U3yUYECHUS aKajl. 4yachl KOHTPOJIA
JIUCIUTIIUHBI
6,7 CreneHn OKHWCIICHHS 3JIEMEHTOB, OKCHJIbI, TUAPOKCUIBI, HUX 2 VYV CTHBIN ompoc
KHCJIOTHO-OCHOBHBIE CBOIICTBA, HOMEHKJIAaTypa, Nol
sMnupuyeckue u rpadudeckne POPMYIIBL.
6,7 Couu: cpenHue, KUCIbIe, OCHOBHbIC, HOMEHKIIATYpa, 2 YcTHbIM onpoc
SMIOMPHYECKUE U Tpaduyeckie GopMyJIbl. Nol
4 Baxneimme OKHUCIWTEIM €W BOCCTAHOBHUTEIH, HW3MEHEHUE 2 YcTHBIM onpoc
cTeneHen OKHUCJICHUS B xXonae OKHUCJIIUTCIBHO - NQ 1
BOCCTAHOBUTECJIBHBIX peakum‘/i.
4 CocraBiieHre ypaBHEHUH OKHCIUTENBHO - 6 ITucsMeHHbIi
BOCCTaAHOBUTCJIbHBIX aKIUi, IpOTeKa HX B KHCIIOH
0OCC () (] peakuu, MpoOTECKaroI CJIOH, OHPOC Ngl
HEUTPaJIbHOU U 11e0uHON cpenax. [IpoykThl peakiuuii;
OTIpe/ieIeHNe CTEXHOMETPHIECKUX KOA((PHUIIMEHTOB HOHHO-
OJICKTPOHHBIM METOJOM.

11




Ne

IIepeueHnb BOIIPOCOB ISt O0bewMm, ®opma
pasiena CaMOCTOSTENIbHOTO U3yUYEHUS aKaJl. 4achl KOHTPOJIA
JUCHUTITUHBI
1 CtpoeHue  JJIGKTPOHHBIX  cJoeB; ¢opma U 2 [TucbMeHHBIH
pacroJioXeHue opOuTaIeii B MpOCTPaHCTBE. ornpoc Nel
1 Merton BaneHTHBIX cBszerd (MBC); amekTpoHHOE CTpOCHHE U 2 Y CTHBIH ompoc
BAJICHTHOCTH aTOMOB B COCAUHCHHUAX. Ngz
1 I'eomeTprueckoe CTpOEHHUE MPOCTHIX U 2 VYeTHBIi onpoc
KOMIUIEKCHBIX coeAMHeHu. [ nbpuauzanus Ne2
2 Tepmoxumuueckue ypaBHeHus1. 3akoH ['ecca. 2 YcrHblit ompoc
Pacuér TernoBbix 3¢ (HeKTOB XUMHUECKUX PEaKIIUM. Ne2
3 CKOpOCTh XMMHUYECKOU peaKIuu; 3aBUCUMOCTh 4 YcTHBIH ompoc
CKOPOCTH peaklMM OT KOHLUEHTPAUHU BELIECTB U Ne2
Temreparypsl. MIcXoiHbIe 1 paBHOBECHbBIE
KOHIIEHTpanuu BemecTB. KoHcTaHTa XUMHUUECKOTO
paBHoBecus. [Ipuanun Jle Hlarense.
4 PactBopel  anextponuToB.  Pacu€rel  MOHHBIX 24 [TuceMenHbI
paBHOBECHIA. orpoc Ne2
6,7 XUMHS S - U P- IJICMEHTOB 24 ITuceMeHHBIH
onpoc Ne2
6,7 Xumus d- >71eMEHTOB . 24 ITnceMeHHBIH
ompoc Ne2

5. IlepevyeHb y4eOHO-MeTOAMYECKOT0 o0ecmeYeHus: AJsi CAMOCTOATEIbHON PadoThI

00y4YaKIIMUXCS M0 TUCHUILINHE,

MeTtonuyeckue ykazaHus i1 00y4arolIMUXCs [0 OpraHu3alii CaMOCTOATEIbHOU paboThI

no JAJUCHUINIMHE, BKIIIOYasd MNCPCUHCHb TEM CaMOCTOSATEIbHOM pa6OTLI, (bOpMBI TCKYLICTO

KOHTpPOJIA IO AUCHUILUIMHE H Tpe6OBaHI/I}I K HUX BBIIIOJHCHUIO PAa3sMCIICHLI B 3J'ICKTpOHHOI7I

nH(pOpPMallMOHHO-00pa30BaTeIbHON

cpene CII6I'TU(TY)

http://media.technolog.edu.ru

Ha

caiire

Menus:

6. ®OHI OLICHOYHBIX CPEACTB AJIsl IPOBEACHUS POMEKYTOUYHOM aTTecTALMHA
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CBOEBpEMEHHOE  BBINOJIHEHHE OOYYalOUIMMCS MEPOINPHUIATUH  TEKYLIEro KOHTPOJIS
MO3BOJIIET MPEBBICUTH (AOCTUTHYTb) IOPOTOBBIM YpPOBEHB («YIOBJIETBOPUTEIBHO») OCBOEHUS
IIPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHLIUH.

Pe3ynpTaThl JQUCHMIUIMHBL CUUTAIOTCA JOCTUTHYTBIMM, €CIM JJI BCEX DIIEMEHTOB

KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) OPOTOBBIA YPOBEHb OCBOCHHS KOMIETEHIIMH Ha JTaHHOM

JTane.
Texymui KOHTPOJIb IPOU3BOAUTCS IIOCPEACTBOM YCTHBIX U IMCbMEHHBIX OIIPOCOB.
IIpumep BapraHTa MHCBMEHHOI'O ONPOCA:

1. |. Hanummre ypaBHEHUS! OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN U pacCTaBbTe

CTeXHOMeTpu4ecKrue K03 HUIueHTHI:

a3o0THas kucioTa (pa30.) + mMeap =

Opomar kanus + CyabGUT Kamus + cepHas Kuciora (pa3o.) =

nepMaHraHat HaTpusi + okcun cepbl(1V) + ruapokcua HATpUsi =» MaHTaHAT HATPHSI
THIOXJIOPHUT Kajdusl + HOAWI Kalus + BoJa "2 XJIOPH KaJus

NEPOKCHJI BOJIOpOJia + CEpOBOJOPOIHAS KHCIOTa =P cepa

[IpomerxyTouHas aTTecTanus N0 AUCUUIUIMHE IPOBOAUTCS B (popMe 3aueTa M S9K3aMEHOB.

K cpade 3ayera A0OMyCKarOTCS CTYAEHTHI, BBIMNOJHUBIIME BCe (HOPMBI TEKYILIEro
KOHTPOJISL.

3aueTr MpeaycMaTpUBAIOT BHIOOPOYHYIO TIPOBEPKY OCBOEHHUS MPETyCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHIMI M KOMIUIEKTYIOTCS BOIPOCAMM JBYX BHUAOB: TEOPETUYECKUI BOIIPOC
(Ul TMpOBepKH 3HAHMN) M pacu€THas 3agaya, JMOO0 HECKOJIBKO XHMHUYECKUX peakiui (ams
IIPOBEPKU YMEHUN U HaBBIKOB).

[Ipn cnaue 3ayera, CTYJIEHT MOJy4aeT TPU BOIPOCA, BpeMs MOJATOTOBKU CTYAECHTa K
YCTHOMY OTBETY - 10 30 MUH.

IIpumep BapnaHTa BOIIPOCOB HA 3a4eTe:

1. JIns crneayronux BeecTB HAMMIINTE SMIUpUIecKre (OpMYJIbl; YKaXKUTE YUCIIO O
U 7 CBSI3EU IIEHTPAIIbHOTO aToMa U MEXaHU3M MX 00pa30BaHUs; YKaKUTE MOJISIPHOCTD CBSI-
3elf; ompeaenauTe THUN TUOPUAM3ALMU aTOMHBIX OpOHUTaJed LEHTpalbHOTO aromMa M
IIPOCTPAHCTBEHHYIO KOH(puUrypamuto coeaunenus: xjaopua Bucmyta(lll), cepnas xucnora,
rexcaakBanukess(11) xmopu.

2. HanumuTe ypaBHEHUS peakuuil: a) cepHas KUCIOTa + HOAWJ Kanus; O) mepMas-
raHat HaTpus + OpoMHJI Kanus + cepHas Kuciora (pa30.); B) Cyibdar Xpoma + THIPOKCU
kanus (u30.); T) apceHar HaTpus + Boja.

3. Paccumraiite pH cnenyromux pactBopos: a) 0.03M ¢dochopucras xucnora; 0)

0.002M docdar kanus; B) 0.05M xmopua nuHKA.
13



K cnaue sx3ameHa 10MyCKarOTCsl CTYICHTHI, OJYUYHUBIIHE 3aUET.
[Ipu cnaue sk3ameHa CTYJIEHT MOJIy4YaeT dK3aMEHAIIMOHHBIA OMJIET BpeMsl MOATOTOBKH K
YCTHOMY OTBETY - 10 30 MUH.

IIpumep BapuaHTa 3K3aMeHALIMOHHOIO OMJIeTa:

VYuebnast qucuuruiaa «O01mas 1 HeOpraHMUecKask XUMUs»

Ix3amenauuonnwvlii ounem No

1. Pannycel aroMoB, uX W3MEHEHHME B Iepuojax M rpynmnax llepuoauyeckoi CHUCTEMBI.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOICTB COEJUHEHMS] OT pajuyca LEHTPaIbHOIro
aToMa.

2. OK30- MW DJHIOTEPMHYECKHE peakuuu. Tepmoxumuueckue ypaBHeHusA. 3MmeHeHue
CTaHJAPTHON YHTAIBIIUU B XUMUYECKON PEAKIIUN.

3. Ponp Monmexkynm pactBopuTens B Ipoueccax  IEKTPOIUTHYECKOM  JUCCOLMALUU.
I'mapartanus u rugpatHas 000J104Ka HMOHOB. AKBAaKOMILIEKChl METaJIOB, UX KHCIOTHBIE

CBOIICTBA.

@DOH/1 OLIECHOYHBIX CPEJCTB 10 IUCUMIUINHE NpeacTasieH B [Iputoxenun Ne 1

7. TlepeyeHb OCHOBHOIi M JOMOJHHUTEILHOW y4eOHOW JHUTEPaTypbl, HEOOXOAUMOI

AJIdA 0CBOCHUA JUCHHUIIJIMHbBI

a) OCHOBHasl JIUTepaTypa:

1. CyBopos, JI.B. O6mas xumust: Yuebnuk / JI.B. CyBopos - CI16: Xumus, 2007.-623c.

2. T'onpOpaiix, 3.E. Ilpaktukym no Heopranmueckoil xumuu./ 3.E. I'onpOpaiix - M.: AnbsHc,
2008.- 350c.

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:

3. AxmeroB, H.C. O6mas u Heopranuveckas xumus: YueOnuk / H.C. AxmeroB- M.: Bricmras
mkoia, 2008. - 743c.

4. bammakos, B.1. Knaccel Heopranuyeckux coeauHeHuil: yueb. mocodue/ B.M. Bammaxos-

CII6.: CII6I'TH (TY) «CunTtesy, 2007. - 34 c.
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5. bammMakoB, B.M. TabGmunpl OCHOBHBIX CBOMCTB JJIEMEHTOB M HX COSOUHEHMM: MeTo.
VYkazanus / B.W. bammakos u ap. — CI16: CIIOI TU (TY) xad. veopr. xumuu, 2013. — 38c.

6. Kucenesa, H.II. Ctexuomerpuueckue 3aKOHbl XUMUU. ATOMHBIE, MOJIEKYJIIPHBIE U MOJISIPHbIE
Macchl: yue6. mocooue/H.I1. Kucenéra- CI16: CII6GI'TH (TVY), 2007.- 26¢.

7. Xumus snemeHToB. Yacte 1. S-anmementsl: yueb. nmocobue / B.M. bammakos u ap. - CII6:
CII6I'TH (TVY), 2008. -78c.

B) BCIIOMOraTe/ibHasi JiuTeparypa:

8. I'onpOpaiix, 3.E. CoopHuk 3ana4 u ynpaxueHnuii mo xumun./ 3.E. 'onpOpaiix - M.: Actpens,

2004.- 383c.

8. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH

«HTEpHET», HEOOXOMMBIX /IJIsI OCBOECHHSI TUCIIHIIJIMHBI.

y4ebHbI nNaH, PNA n yyebHo-meToanYeCcKme mMmaTepuansbl:

http://media.technolog.edu.ru

3/IEKTPOHHO-6UBNMOTEYHbIE CUCTEMDI:

«ONEeKTPOHHBII YnTaIbHBIHN 3211 — bubimoTex» https://technolog.bibliotech.ru/;

«JIanby» https://e.lanbook.com/books/.

Jnst co3maHus WHOWBHIYAIbHBIX 3aJaHUN JUII CaMOCTOATENbHOW palOOThl CTYJIEHTOB
chopMupOBaH KOMIBIOTEPHBIN OaHK JaHHBIX, COJAEpIXKAIIMH MaTepual IO BCEM TeMmaw,
MIPEJICTABICHHBIM I CaMOCTOSITENIbHON paboThl. Ha ocHoBe OaHka [aHHBIX CO3JaHA U
5 (HEeKTUBHO HCIONIB3YeTCS KOMITBIOTepHAs MporpamMma st (OPMUPOBAHHS COJEP>KaHUS
CaMOCTOSITENIbHBIX Pa0O0T WHIAUBUIYAIBHO I KaKI0To cTyAeHTa. [Iporpamma maer mmpokue
BO3MOXHOCTH BapbUPOBaTh HE TOJBKO COJEpPKAHHE 33JaHUN IO PA3IUYHBIM T€MaM U HUX

COUCTaHUAM, HO TaKXC UX o0BeM.

9. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHMIO JUCHMIIJIMHBI.

Bce Buapl 3ansaTHil mo aucrumuinHe «OO0mas 1 HeOpraHWYecKass XUMHESD TPOBOISITCS B
COOTBETCTBUU C TpeboBaHusmu cieayrommx CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzs! yuebnbix 3ansatuil. JlabopaTopHble 3aHATHS.
OO6ure TpeOOBaHUS K OPraHU3aIMK U TIPOBEICHHIO.

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yueOnbix 3anstuil. Jlekuus. OOuiue

TpeOoBaHUS;
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CTO CIIeI'TU 018-2014. KC VYKJIB. Bunpl ydeOHbix 3aHatuid. CeMUHaphl H
npakTudeckue 3aaTs. Ooue TpeOoBaHUs K OPraHU3aIMH U IIPOBEICHHIO.

CTII CIIGI'TH 048-2009. KC VKB/A. Bunel yuebHbIX 3aHsaTuil. CamocTosTenbHas
ianupyemas padota crynentoB. O0mue TpeOOBaHUS K OpraHU3allK U IPOBEJCHHUIO.

CTII CII6I'TH 016-2014. KC YKB/I. ITopsinok npoBeAeHUS 3a4€TOB U IK3aMEHOB.

[TnmanupoBaHue BpeMEHH, HEOOXOAMMOIO Ha H3yYeHHE NAaHHON IWCIHILIMHBI, JTy4Ilne
BCEr0 OCYILIECTBIISITH HAa BECH CEMECTpP, IPELycMaTpuBas IPU 3TOM PETYJISpPHOE MOBTOPEHUE
MPONJICHHOTO MaTepuaa.

OCHOBHBIMHU YCTIOBUSIMU IIPAaBUJIBHOM OpraHu3aluy yueOHOro mpoiiecca Juis CTYACHTOB
ABJIAETCS:

IJIAHOBOCTh B OpPTraHU3aluy y4eOHOM paboThl;

Cepbe3HOE OTHOIICHUE K U3YUYCHHUIO MaTepHana;

MIOCTOSIHHBIM CAMOKOHTPOITb.

Ha 3aHsATus CTYAEHT JOJDKEH MPUXOAMUTH, MMesl Oara)k 3HaHUN M BOIIPOCOB IO YK€

M3Y4YEHHOMY MaTepuaiy.

10. ITepeyens HHGPOPMANMOHHBIX TEXHOJIOT Wi, HCIOJIB3yeMbIX MPHU OCYLIECTBIEHUH

06pa30BaTeJ'[bHOF0 nmpouecca mo JMCuuIlInHEe.

10.1. UndopManoHHbIe TEXHOJIOTHH.
B yue6HOM mporecce MO JaHHOW JUCHMIIMHE IPETyCMOTPEHO HCIOJIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTHH:
YTEHUE JIEKIUI C UCIIOJIb30BAHUEM CIalA-IIPEe3eHTAUM;
B3aMMOJIEIICTBHE ¢ 00YYaIOIUMHUCA TOCPEACTBOM IEKTPOHHON MOYTHI.
PazpaGorana M wucmoib3yercs B Y4eOHOM IIpollecce KOMIBIOTEpPHas MporpaMmma
“Tpenaxkep-KOHTpOJIEp” 1O TPEM OCHOBOIIOJIATAIOLINM TEMaM HadyalbHOTO NMepHoaa 00yueHHs:
- KJIaCChl HEOPTaHNYECKUX COETMHEHUIN
- OKHUCJIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH
- peaKkIMyi HOHHOTO OOMEHa.
ITo Teme “Knaccel HeOpraHM4eCKMX COEAMHEHHMH~ co3laHa KoMmbroTepHas “Tect-

porpamma’’, HO3BOJISIFOIIAs. ONIEPATUBHO MPOBEPATH 3HAHUS CTYIEHTOB.

10.2. IIporpamMHoOe oOecneyeHue.

Microsoft Office (Microsoft Excel);
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10.3. UudopmManmoHHbIE CIPABOYHbIE CHCTEMBI.
CripaBOYHO-TIOMCKOBAst cucrema «Koncynprant-Ilmoc»,

http://www.maik.ru/ru/journal/kordkhim/, http://genchem.ru, http://www.russchembull.ru/rus/, http: //

zhurnal.mipt.rssi.ru.

11. MarepuajibHo-TexHu4eckass 0a3a, HeoOXoauMasi sl OCYUIeCTBJICHUS

00pa3oBaTeJILHOIO MpoIecca 1Mo JUCIHUILIHHE.

Jlns BeneHus NEKUMOHHBIX U MPAKTHUECKUX 3aHATUN HCIONb3yeTcs bonbias xumudeckas
ayJIUTOpUSl, UMEIOIas JEMOHCTPAIIMOHHBIN MYJIbTUMEAUINHBINA KOMIUIEKC, KOJUIEKIIMS PEaKTHBOB
U npubOpPOB Ui JEMOHCTPAllMM XMMHUYECKHX peakluil Bo Bpems Jekuuid. J{ns mposeneHus
JEKIMOHHBIX W TPAKTHYECKUX  3aHATHH  HUCIONB3YIOTCS  Y4eOHBIE  ayIUTOPHH,
YKOMIUIEKTOBAHHBIE CHEIHATN3NPOBAHHON MEOENbI0 M TEXHUYECKUMHU CPEICTBAMU OOYUYCHHS,
CITy’KaIlllMMU JJIs IpeJICTaBIeHHs yueOHOM nHpopMaluu OOJIBIION ayAUTOPHH.

Jlaboparopun, yKOMIUIEKTOBAHHBIC  CIEHUAIM3HUPOBAHHOW  MeOeNbl0, OCHAIICHBI
nabopatopHeIM 000pymoBaHueM. Tpu J1abopaTOPHBIX 3aia (71a00paTOPHBIM KOMIUICKC), OOIIeH
wiomaapo 300 KB.M., YKOMIUIEKTOBAHHBIX THUIIOBBIM XUMHYECKMM OOOpylOBaHUEM (B T.d.
BBITSDKHBIE IIKa(bl, TEPMOCTAThI, BECHI, LEHTPUPYTH, AUCTUIUISITOPBI, HACOCHI, MYydelbHbIE
ne4u, HarpeBaTellbHble 0aHM, MUKPOCKOIIBI), HAOOpaMH PeakTUBOB U J1a0OpaTOpHOM mocyasl. B
YKa3aHHOM JIa0OpaTOPHOM KOMIUIEKCE BO3MOXKHO TMPOBEIACHUE JIa0OpaTOPHBIX paldOT Mo
U3YYEHHIO XUMUYECKHX CBOWCTB HEOPTaHWYECKHUX COCAMHEHUI: TOMOTEHHBIX M Te€TepOTeHHBIX
PaBHOBECHI, KHCIOTHO-OCHOBHBIX PABHOBECHH, OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIIHIA;
[0 CUHTE3Y HEOPraHUYECKUX COEIMHEHUH, YCTAaHOBIIEHUIO M M3YYEHHUIO UX COCTaBa, CTPOCHHUS,
CBOWCTB U J.p.

[TomerieHust 1isi caMOCTOSITEIBHOM PabOThl OOYYArONINXCSl OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOYKHOCTBIO TMOAKIIOUEHUS K ceTH «VIHTepHeT» M obecredyeHbl JOCTYNOM B
AIIEKTPOHHYIO MHPOpMAaLMOHHO-00pa3oBarenbhyto cpeny CIIGI TU(TY).

[Tomemenust st XpaHeHHS W MPOQWIAKTHYECKOTO  OOCITY)KMBAaHHUS — y4eOHOTO
000pyIOBaHUS OCHAIIIEHBI CTICIIUATM3UPOBAHHON MEOCTHIO M TEXHUIECKAMHU CPEJICTBAMH.

12. Oco0eHHOCTH OCBOEGHHSI [JHCHUILIMHBI HHBAJIWAAMH H JIHIOAMH C

OIrpaHUYCHHBIMHA BO3MOKHOCTHAMMU 3/10POBbSI.

JInsi WHBANMMAOB W JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU y4eOHBIE MPOIECC
OCYIIECTBIISIETCS B COOTBETCTBUU C [loyokeHmeM 00 opraHu3amuu y4eOHOTro mporiecca s
0o0ydeHUs WHBAJIUIOB W JUI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSMU 310poBbs CIIGI TU(TY),

YTBEPXKACHHBIM pekTopoM 28.08.2014r.
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[Ipunoxenue Ne 1

K paboyeil mporpaMme AUCHUIIIHHEL

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o

AUCIHHUIIJINHE «06[11&5{ 1 HCOPraHUYCCKasA XUMU).

1. IlepevyeHb KOMNETEHI U ¥ 3TANIOB UX ()OPMHUPOBAHUS.

Kommnerenuun
Jran
HNupaexc DopmMyIHpPOBKA® ¢popmupo
BaHus’
OIIK-1 CIOCOOHOCTBIO MCII0JIb30BaTh MaTeMAaTHUYECKHE, €CTECTBEHHOHayuHble | Hauanp
Y UH)KEHEPHBIE 3HAHUS VIS PEIICHUS 3a7a4 CBOEH HEIA
poecCHOHATBHOM IeATEIIBHOCTH
OK-1 CIOCOOHOCTBIO MPEACTaBUTh COBPEMEHHYIO KapTUHY MHpa Ha OCHOBE Havainb
LIEJIOCTHOM CUCTEMbI €CTECTBEHHOHAYUYHBIX U MaTEMaTHUECKUX HBII
3HaHUI, OPUEHTUPOBATHCS B IICHHOCTAX OBITHS, )KU3HU, KYJIbTYPHI
IK -1 CriocoOHOCTHIO OCYIIECTBIISITh TEXHOJIOTMYECKHM Mpoliecc B
Hauane
COOTBETCTBHUH C PErJIaMEHTOM U UCIIOJIb30BaTh TEXHUYECKHE CPECTBA .
U1 U3MEPEHUS] OCHOBHBIX MTapaMETPOB TEXHOJIOTHUYECKOTO Mpoliecca, e
CBOWCTB CHIPbSI ¥ TIPOTYKIIHH.
[1K- 10 CriocoOHOCTHIO CaMOCTOSATENBHO BBIOIHATH UCCIIET0BAHUS C
HCIOJIb30BAHUEM COBPEMEHHOH anmaparypbl 1 METOJIOB
UCCIIeJOBaHHS B 00J1aCTH 0OBEKTOB MPO(HEeCCHOHATEHON Hauans
JEATETBHOCTH, TPOBOJUTH KOPPEKTHYIO 00pabOTKy Pe3yabTaToB U HbIH
YCTaHABIIMBATh aJIeKBaTHOCTh MOJIEIEH.

2. Tloka3aTein U KPUTEPHM OLIEHWBAHUS KOMIIETEHIWH Ha Pa3jMYHbIX 3Tamax ux

2 KHPHBIM HIpﬂ(l)TOM BbIJACJICHA Ta Y4CTb KOMIICTCHIIMH, KOTOpAad (I)OpMI/IpyeTCH B XOJ¢C HU3YyUCHUA ﬂaHHOfI

JMCLUILIMHBI (€CIIM KOMITETEHIUS 0CBAaUBAETCs IIOJIHOCTBIO, TO (hparMeHThI)
% 3ran (opMuEpOBaHHS KOMIETEHIMH BbiOHpaercss mo m.2 PIIJI u yuebHOMY riaHy (HAadaibHBI — €CIH HET
MPEECTBYIOMNX IUCIHIUINH, HTOTOBBI — €CIM HEeT TMOCIeAYIOMNX IUCHUIUIMH (WM KOMIETEHIUS He
thopmupyetcs B xoe npakTuku win I'MA), mpoMeXKyTO4YHBIH - Bce IpYTHE.)
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(hopMHpoOBaHUs, LIKAJA OLIECHUBAHMS.

IloxazaTenu oLEeHKH

pe3yJIbTaToOB [Inanupyemble Kpurepuit
Kommerennuu
OCBOEHUS pe3yabTaThl OIICHUBAHHUS
JUCITUTUIAHBI
OcBoeHue pasnena 3Haer: Crpykrypy | [IpaBuiibHBIC OIIK-1, TTK-10,
Ne 1,2 [Tepuonuueckoit Cuctemsl | OTBETHI HA BOIIPOCHI IIK-1, OK-1
3JIEMEHTOB (mepuonpl, | k 3agety Ne 1 — 5,
TPYIIIBL, TIOTPYIIITHI) K 9k3ameny Ne 1-
16
[Mopsmox 3anonHenus | [IpaBusibHbIe
DIIEKTPOHHBIX  CJIOEB U | oTBeTHl Ha Bompock! | OIIK-1, ITK-10,
000I104YeK K 3auety Ne 1 — 5, IIK-1, OK-1
MHOT03JIEKTPOHHBIX K ok3ameny Neo 1-
aTOMOB; npuHII | 16
MUHUMYyMa SHEPTHH,
npasuio ['yHzaa, npuHOHAI
[Taymnu.
OcHoBHbIE [IpaBunbHbIE OIIK-1, TTIK-10,
XapaKTEPUCTUKH otBeThl Ha Bonpocsl | [TK-1, OK-1
XHUMHUYECKOU CBSI3U. K 3auety Ne 1 — 5,
K o9k3ameHy Ne 1-
16
OcBoenue paznena | 3naer: 3akon Iecca wu | [IpaBuibHBIE OIIK-1, TIK-10,
Ne3.,4 CJIEJICTBUS U3 HETO. otBeThl Ha Bompock! | [TIK-1, OK-1
K 3auety Ne 26 - 28,
K 9k3ameny Ne 17-
23
3aBUCUMOCTh KOHCTaHTHI | [IpaBunbHBIE OIIK-1, TIK-10,
paBHOBecHsl XMMHYecKOM | oTBeThl Ha Bompoch! | [1IK-1, OK-1

PE€aKiun OT CTAaHAAPTHOI'O

3HaA4YCHUA HN3MCHCHUA

K 3auety Ne 26 - 28,

K 9Kk3ameHy Ne 17-

19




Tloka3arenu orieHKHN
pe3yJIbTaToOB
OCBOEHHUA

JUCIIUILIHHBI

IInanupyemslie

PE3yNIbTaThI

Kpurepuit

OLICHUBaHUA

Komnerenuun

CcBOOOIHOM

I'n66ca.

SHEPruu

23

OcBoenne pasaciia

Ne 4

3naert: Xapakrep
3aBUCHUMOCTH CKOPOCTH
XMMHUYECKON  peaKkuuu
oT TEeMIIepaTyphl,
ypaBHEHUE AppeHuyca.
OCHOBHBIC ITOJIOXKECHUS
TEOpPUH
AIEKTPOJIUTUYECKOMN
JMCCOIAIIAN
Appenuyca.

HNonHoe mnpousBeneHue
BOJAbl M BOJOPOAHBIN
MMOKa3aTellb.
bydepnoe NeNCcTBUE
cMecei cl1a0BIX
ANEKTPOJUTOB MU  HX
COJIEH.

OCHOBHBIE ITOJIOJKECHUS
TeOpuid KHUCIIOT |
OCHOBaHMN bpeHcrena
— Jloypu u JIprouca.
I'omorennsie u
reTEepPOreHHBIC
paBHOBeCHUS B

pacTBopax.

[IpaBuibHbIE
OTBETHI Ha BOTIPOCHI
K 3auety Ne 13 — 24,
26 - 28,

K 9Kk3ameny Ne 17-

23,24 - 35.

OIIK-1, TIK-10,
I1K-1, OK-1

OcBoeHue paznena

Ymeer: CocTaBiiaTh

[IpaBunbpHbIE

OIIK-1, TTIK-10,
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Tloka3arenu orieHKHN

pe3yJIbTaToB IInanupyemslie Kpurepuit
Komnierenuun
OCBOCHUS PE3yNIbTaThI OLICHUBAHMUS
JUCIUTIAHBI

No 5 yYpaBHEHUS otBeThl Ha Bompock! | [1K-1, OK-1
OKHCIIUTEIILHO K 3auetry Ne 7 - 12,
BOCCTaHOBUTEIbHBIX K 9k3ameny Ne 36 -
peaKIuii. 41
Onpenensrsb [IpaBusbHbIE OIIK-1, TIK-10,
BO3MOHOCTb otBeThl Ha Bompocsl | [TK-1, OK-1
MPOTEKAHUS K 3aueTy Ne 7 - 12,
OKHUCJIUTEITHHO K 9Kk3ameny Ne 36 -
BOCCTAHOBUTEJIbHBIX 41
peaxuil Mo BeIUnYMHAM
CTaHJapPTHBIX
OKUCITUTEIBHO
BOCCTAaHOBUTEIIbHBIX
MOTEHIINAJIOB.

OcBoeHue paznena 3naer: pouib | [IpaBunbHBIE OIlIK-1, ITK-10,

Ne 6 KOMIUIeKCcooOpazoBanu | oTBeThl Ha Bompock! | [IK-1, OK-1
P B XUMHYECKOM | K 3adety Ne 7 - 12,

MNOBCACHHUHN JJICMCHTOB

0 HuX
Onpenensarsb
TEOMETPHUECKYIO
KOH(UTypaIuio
KOMILJIEKCHOTO
COCTMHEHMUS,
BBIPAXCHUS
HECTOWKOCTH
KOMILJIEKCHBIX

COCTUHEHUN.

COEIUHEHUN.

nucarTthb

KOHCTaHT

25,
K 9Kk3ameny No 42-
47
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Tloka3arenu orieHKHN

pe3yJIbTaToB IInanupyemslie Kpurepuit
Komnerennun
OCBOEHUS pe3yJIbTaThI OLICHUBAHMUS
JUCLIUILIAHEI
OcBoeHue pazaena 3Haer: Xumuto | [IpaBusbHbIe OIIK-1, TIK-10,
Ne 7-13 AJIEMEHTOB TJIaBHBIX U | oTBeThl Ha Bompock! | [IK-1, OK-1

MOOOYHBIX  TOATPYIIII
[Tepuoanueckoit
Cucrembl.  CrpoeHue
aTOMOB, MX  CTCIICHH
OKHCIICHHUS, BaJICHTHBIC
BO3MOXXHOCTH.
CoctaB U crTpoeHue
THIITHYHBIX

COEeIMHEHUI.

K 3adety Ne 31 — 35,
K 9Kk3ameHy Ne 48

-71.

[kana ouenuBanus coorBercTByeT CTO CIIGI TU(TYVY):

€CJIM MO AUCHUIUIMHE MMPOMCKYTOYHASA aTTECTallUd MNPOBOJAUTCA B (bopMe 3a4ycTa, TO

PE3ybTAaT OUCHUBAHUS — «3aUTCHO», «HC 3aUYTCHO»;

€CJIIKM MO0 JUCHUINIMHE MPOMECKYTOYHAsA aTrTeCTalud IMPOBOAWUTCA B (1)0pM€ OK3aMCHa U

(unu) KypcoBOro nmpoekra (paboThl), TO IIKalIa OLIEHUBAHUS — OaJlJIbHAsl.

3. KonTpoabHbIe 3aJaHusl /151 POBeIeHUsI IPOMEKYTOYHOM aTTeCTANMH.

Bonpockl K nMCbMEHHOMY OIIpoCY:

2. |. Hanumure YpaBHCHHA OKHUCIHUTCIBHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ " paCCTaBbTC

CTEXHOMETpUYECKHE KOIPPUIUESHTHI:

cepHasi Kuciora (KoHIL.) + Meap =
NepMaHTaHaT Kalus + HUTPHUT KaJlUsl + cepHasi KHCIoTa =
a3oTHas kucnora (pa30.) + cepoBOIOPOAHAs KHCIOTa =P cepa

xJyopar Kanusi + cynabdar ososa (1) + ruapokcua kanus = XJIOPUI Kaus




JMXPOMAT HATPUsL + XJIOPOBOLOPOHAs KHCIOTA (KoHIL., t°) =

2. Hanwmure ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIX pEAKIHUA UM  PACCTaBbTE
CTEXHMOMETpUUYECKHE KOI(PPUIIUCHTHI:

Xpomar Kanus + cyiabhua Kaaus + cepHas kucioTa (pa30.) =¥ cepa

ATIOMHUHAN + HUTPUT Kajiusg + TUIAPOKCHUI Kalus =% aMMHaK

Opomu Kanbliusi + cepHast kucioTa (KoHil.) =2 okcun cepbl (1V)

okcua mapranna(lV) + xiopoBomopoHast KMCaoTa (KOHIL) =2 XJIOp

nepokcu Bojgopoaa + cynbdar sxenesa (II) + cepHast kucinora =

3. 3 . Hanmmmre ypaBHEHUS! OKUCIUTEIBHO-BOCCTAHOBUTEIIFHBIX PEAKIMI M PACCTABBTE
CTeXuoMeTprudeckue KodppuumeHTsr:

HepMaHraHaT Kajius + CepoBOJOPOJ + cepHas KucioTa (pa3d.) = cepa
xpomar kanus + pochopucras kuciaota + cepHas kuciora (paso.)= dochopHas KKcIoTa

xyopar kamusi + okcun mapranna (IV) + ruapokcupa kanus =P MaHraHaT
KaJus

OpoOM + HUTPUT HATPHsI + THUAPOKCH] HATPUS "D

cynbgat xenesa (II) + mepokcua Bomopoaa + cepHas KUCIOTa">

4. 4. Hanumwute ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN U PACCTABHTE
CTEXHOMETpUYECKUE KOIPPUITUESHTHI:

MHK + cepHast KuciaoTa (KOHIL.) =

XpoMaT Kainus + cynb(hua Kanus + cepHas kuciora (pas30.)=>» cepa
HUTPAT HATpUsl + IMHK + THUIAPOKCHUI HATPHUS =P aMMHaK

WOJ + THIPOKCH] HATpHsl (HarpeBaHue) =

NepMaHraHatr Kanus + cynb(QUT HaTpus + Boga P

5. Hanummrte ypaBHEHHS OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX pPEAKIUHA W  paccTaBbTe
CTeXHOMeTpuUecKrue K03 GUIUEHTHI:

okcua mapranna(lV) + wommn kamust + cepHast Kuciora (pa30.) =

WOJM[ Kalusi + cepHas KUCIIOTa (KOHII.) = CEpOBOIOPO.T

TUIOXJIOPHUT HaTpusi + xjopua xpoma (I11) + ruapokcum HATpust =P Xpomar HaTPHUs

OpoM + THAPOKCH] KalbIs (HarpeBaHue) =2

IIMHK + HUTpAT HATpHUs + THUIAPOKCUI HATPHUS =P aMMHAK

5. 6. Hanumure YpaBHCHUA OKHUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ " paCcCTaBbTC
CTCXUOMCTPUUCCKHUC KOS(I)(l)I/II_[I/IeHTLII

cepHas Kuciora (KOHIl.) + Meap =

NepMaHraHat Kajus + HUTPUT Kadusl + cepHas KucjioTa 9

a3oTHas KucioTa (pa3b.) + cepoBOAOPOHAS KHCIOTa =P cepa

xJyiopat Kanmust + cynbdar onosa (II) + ruapokcun kanus = XJIOpUI KaTus
JMXPOMAT HATPUsL + XJIOPOBOLOPOJIHAs KUCIOTA (KoHIL., t°) =
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6. 7. Hanmmmre ypaBHEHHS! OKACIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI U pacCTaBbTEe
CTeXHOMeTpru4ecKrue K03 HUIUeHTHI:

a3oTHas Kuciorta (pasz0.) + meap =2

Opomar kanusi + cynb(GuT Kaiaus + cepHas kuciora (paz0.) =

niepMaHraHar Hatpust + okcun cepbi(lV) + ruapokcu HaTpusi =» MaHTaHAT HATPHS
THIIOXJIOPUT Kalusi + MOAWA Kaius + Boja =2 XJIOPH] KaJHsl

HEPOKCH/] BOJOPOJIa + CEepOBOJOPOIHAS KHCIOTa P cepa

Bonpocsl k 3auéry.

1. Inis cieIyroImX BEIIECTB HAMMUIIINTE SMIUPHUIECKUE (POPMYIIBI; YKAKUTE YUCIIO O U 7 CBSI3eH
LEHTPaIbHOrO aTOMa U MEXaHU3M UX 00pa30BaHMUsl; YKaKUTE MOJISPHOCTH CBSI3€d U MOJSIPHOCTD
MOJICKYJIBI B IICJIOM; OIIPEACIUTE TUII THOPHIN3AIMHA ATOMHBIX OpOUTaIeH IIEHTPaIHHOTO aTOMa
U TIPOCTPAHCTBEHHYIO KOH(DHUTYpaINIO COSTUHEHUS: XJIOpU BUCMYTa, OpoMaHTHaApu Gochop-

HOM KHCIOTHI, HaTpus TeTpanogonamianat(ll).

2. J1ns cnenyromuyx BEIECTB HAMMIIUTE SMIIUPUUYECKUE (POPMYJIbL; YKAKUTE YUCIO O U T
CBsi3el LIEHTPAJIbHOI'O aTOMa M MEXaHU3M MX O00pa30BaHUS; YKaXXHUTE MOJIIPHOCTh CBA3EH U I0-
JSIPHOCTH MOJIEKYJIBI B 1I€JIOM; OIIpPE/eIUTe TUIl THOPUIN3allui aTOMHBIX OpOUTaeil eHTpallb-
HOTO arToMa MW MPOCTPAHCTBEHHYIO KOH(MUTYPALUIO COCTUHEHHUS: XJIOPUCTHIA THOHWIL
MeTaKpeMHHEBasl KUCi0Ta; kanus rekcabpomoupuaat(Ill).

3. lnd cneayromux BEIIECTB HAUIIUTE SMIIMPUUECKHe POPMYJIbl; YKaXKUTE YUCIO O U T
CBsi3el IIEHTPAJIbHOIO aTOMa M MEXaHU3M MX 00pa30BaHUS; YKAXXHUTE MOJISIPHOCTh CBA3EH U IO-
JSIPHOCTH MOJIEKYJIBI B 1I€JIOM; OIIpe/IeIUTe TUIl THOPUIN3allui aTOMHBIX OpOUTaell eHTpallb-
HOT'O aTOMa M MPOCTPAHCTBEHHYIO KOH(UTYpaIiIo COeAMHEHUS: AUPTOPUI KUCIOPOIa; TeTpau-
O ]1 TeJUTypa; HaTpus Terparuapokcormakat(ll).

4. J1ns cnenyromuyx BEIeCTB HAMMIIUTE SMIIUPUYECKUE (POPMYIIbL; YKAKUTE YUCIO O U 7T

CBS3€H LIEHTPAJLHOIO aToMa U MEXaHMU3M UX 00pa30BaHMs; YKaKUTE MOJSIPHOCTh CBSI3€H U IO-
JSIPHOCTH MOJIEKYJIBI B 1I€JIOM; OINIpe/eIUTe TUIl THOPUIN3allui aTOMHBIX OpOUTaell eHTpallb-
HOT'O aToMa M MPOCTPAHCTBEHHYIO KOH(UTYpalMI0 COCAMHEHUS: TUOKCU] Cepbl; rekcadTopun
cenena; nuammunocepeopa(l) Hutpar.
5. J1st ciaenyromux BEIeCTB HAMUIIUTE SMITUPUYECKHE (POPMYJIbI; YKaKUTE YUCIIO O U 7T CBSI3ei
HEHTPaIbHOrO aTOMa U MEXaHU3M UX 00pa30BaHMsl; YKaKUTE MOJISIPHOCTH CBSI3eN U MOJSIPHOCTD
MOJIEKYJIbI B II€JIOM; OIIpeeIUTe TUIl THOPUIN3allMi aTOMHBIX OpOuTanel HeHTpaIbHOro aToMa
U MIPOCTPAHCTBEHHYIO KOH(MUTYpAIUIO COeAMHEHMs: TpudTopua iHona; ¢pochuHa; HUTpAT-UOHA,

T eKca(I)TOpOCI/IJ'II/IKaTa BOAOpOA.
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6. J11s1 ciemyromux BEIIeCTB HAMUIIUTE SMITUPUYECKHE (HOPMYIIbI; YKaKUTE YUCIIO O U 7T CBSI3ei
LIEHTPAJILHOI0 aTOMa U MEXaHU3M MX 00pa30BaHUs; YKaXKUTE MOISIPHOCTh CBA3€H U MOISIPHOCTh
MOJICKYJIbI B IIEJIOM; OTIPEIEINTE TUIl THOPUIN3AMKA ATOMHBIX OpOHTaJel HEHTPATbHOTO aToMa
U IPOCTPAHCTBEHHYIO KOH(DUTYPALIUIO COSAMHEHUS: TPUPTOPU XJI0pa; KapOOHAT -HOHa;

terparuapokcorutromOara(ll) xamus.

7. HanummTe ypaBHEHUs peakiuii: a) a3oTHas Kuciora (KOHI.) + cepebpo; 0)
THIIOXJIOPUT Kallusi + BoJa; B) THAPUI HATpus + Boja; B) ¢ochop + THApOKCHa Oapus; )
HoHOBaTas KUCIIOTA + MEPOKCU BOJOPOIa; €) Cybdar MarHus + Boja.

8. Hanummre ypaBHEHUs peakiuii: a) Tuokcua Mapradma + xmopun xxenesza(ll) + cepras
KHCIIOTa; 0) IUXpoMaT Kajaus + MEePOKCU ] BOJIOpoa; B) OpomaT Kaus + OpomMu HaTpus + cep-
Hasl KHCIIOTa; T) XJIOPUT Kalblus + Boja; 1) cyiabdar xkene3a(Ill) + Boxa; e) Temryput HaTpust +
BOJIA.

9. Hanummre ypaBHEHUs peaKIlHii: a) XJIOPUI XpOMa + TUIIOXJIOPUT HATPUS + TUIPOKCH]T
HaTpus; 0) muxpomar kanus + ¢hochopHOBaTHCTAs KUCIOTA + CEpHAs KUCIIOTA; B) Cynbdar Map-
raHma + XJopar Kanus + TUAPOKCH Kanus (130.); T) cynbhaT aTroMIHAS + BOJIA; /1) THTIOUOIUT
HaTpud + Boza; €) Hutpar xkene3a(ll) + rugpokapboHaT kanus + BoJa; k) BUCMYTAT Kajaus +

HUTpAT XpoMa + a30THas KUCJIOTA.

10. Hanumure ypaBHEHUsl peakiuil: a) cepHas KucioTa + Qropuj kaiabuus;  0)
nepMaHraHaT HaTpus + noaun onosa(ll) + rugpokcun HaTpusi; B) MOAAT Kaius + cynbpui Ha-
TpHs + cepHas KUCJIOTa; T) cylb(aT CBUHLA + TMAPOKCUA Kaimus (HeJocT.; u30.); 1) apceHaT
HaTpus + BOJa; €) HUTpAT Maruusi + Boja.

11. Hanummre ypaBHEHUs peaklMid:  a) cepHas Kuciora + OpoMu[] Kaiblus;  ©O)
NepMaHraHaT HaTpus + HUTpAT MapraHiia + FUIpPOKCU HATpUs; B) Cyab(Qua HaTpus + cepHas
kucinota; T) cynbdat onosa(ll) + runpokcun xkanus (HeaOCT.; M30.); 1) apceHaT HATpus + BO-
Jla; €) HUTpar Oepusuius + Boja.

12. HanummTe ypaBHEHUsl peaklUii: a) cepHas KMCIOTa + HOAMJ Kalblus, ©) MaHra-
HatT Hatpus + auxinopun onosa(ll) + ruapokeun Hatpus; B) OpomMaT Kanus + cyabGuUT HaTpUs +
cepHasi KUCJIOTa; T) cynb(dar Xpoma + THAPOKCHI Kaaus (HeaoCT.; u30.); ) apceHaT HaTpus +
BOJIA; €) HUTpaT MapraHia + Boja.

13. Paccuuraiite pH cienyromux pactsopos: a) 0.005M xnopun nuska; 6) 0.02M kap6o-
Hat kanus; B) 0.03M apcenat Hatpus; r) 1.5M ¢popmuatr ammoHusl.

14. Paccuuraiite pH cnexyrommx pactBopos: a) 0.004M nepxnopara ammonusi; 6) 0.75M

dbocdopnas kucnora; B) 0.02M cynbdat maprasiia.
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15. PaccunTaiite pH B cnemyronux pactBopax: a)0.05M 6pomHoBatucras kucnora; 6) 0.01M

ruapokcua kanus; B) 0.001M Hutpat cepedpa.

16. Paccuuraiite pH crnenyrommx pactBopos: a) 0.03M docdopuas kucnora; 6) 0.002M
docdar kanus; B) 0.05M xmopua 6epuiuius; r) 0.4M MypaBbUHAs KHCIIOTA.

17. Paccumnraiite pH cnenyronux pactopos: a) 0.03M dochopHoBaTrcTast KUCI0Ta; 0)
0.002M mudocdat kamus; B) 0.05M xstopu HUKEIS.

18. Paccumraiite pH cnenyromux pactBopoB: a) 0.03M docdopucras kucnora; 0)
0.002M docdat kanus; B) 0.05M xmopua 6epusuims.

19. Paccuuraiite pactBopuMocTh (hochara maraus (B MOJIB/JI U I/71): a) B Boae; 0) B IpH-
cyrcrBun 0.005M docdara kanus.

20. PaccumTaiite pactBopuMOocTh (hocdara cepedpa: a) B Boje; 0) B mpucyrcreuu 0,01M
docdara kamusi.

21. PaccumraiiTe pacTBOpUMOCTh KapOoHarta cepebpa (B MOIb/I U I/1): a) B Boje; 0) B
npucyrctBuu 0.01M xapOonara HaTpus.

22. PaccunTaiiTe pacTBOPHMOCTH Cyiab(daTa CTpOHIMS: a) B BojAe; O) B NMPHUCYTCTBUHU
0,01M cynbara xamus.

23. PaccuwuTaiite pacTBOPUMOCTD Cynb(aTa CBUHIIA: a) B Bojae; 0) B npucyrctBuu 0,01M
cynb(ara Kausl.

24. PaccuwnraiiTe pacTBOPUMOCTH Cyib(aTa cepedpa: a) B Boae; 0) B mpucyrcrBun 0.4M
HUTpaTa cepebdpa.

25. Ha KOHKpeTHOM MpuMepe MOKKUTE PA3IUUUs MEXKAY MEPBUYHON U BTOPUYHOM IHC-
coluaIyel KOMIUIEKCHOTO COEIMHEHHS B PacTBOpE.

26. @axTOpHl, BIAUSIONINE HA CKOPOCTh XUMUYECKOW pEaKInu.

27. nsa cuctembr: SO, + NO, = SOj3 + NO Bbrunciure AG° pEaKIu U BBIBEIUTE
BBIPa)KEHUE KOHCTAHTHI PABHOBECHS.

28. ®akTophl, BIUAIONIME HA BEIMUYNHY OKHCIUTEIBHO-BOCCTAHOBUTEIHLHOTO MOTEHIHA-
na.

29. Ha KOHKpETHOM NpUMepe MOKAKHUTE CIOCOObI CMEIIEHUS XUMHUUECKOI0 PABHOBECHSI.

30. Ha KOHKpeTHOM TMpuUMepe TMOKaXUTe CIOCcOoObl YBEJIUYEHHUS PACTBOPUMOCTHU
MaJIOpaCTBOPUMBIX COJIEH.

31. IlpuHIUTIBL JeNIeHNs KATHOHOB METAJNIOB Ha aHATTUTHYECKHUE TPYIIITHL.

32. TlonsATue O TpPymNIoOBOM peareHte. PasneneHune KaTHOHOB METAJIOB: CYJIb(PHUIHOE
OCaXKJICHHE.

33. Pousib OydepHoii cMecH pu CYIb(PHUIHOM OCAXKICHHUH.
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34. KayecTBeHHbIE peaKIMi KAaTUOHOB | — 5 aHATUTUYECKUX TPYIIIL.

35. KauecTBeHHbIE peaKluy aHUOHOB.

Bomnpocel k 3xk3aMeny.

1. DxcnepuMeHTanbHBIE OCHOBBI COBPEMEHHOW MOJIENH CTpoeHus aroma. Ilnane-
TapHasi MoJiesib atoma Pesepdopna. KBaHTOBBIN XapakTep MOTJIOLIECHUS U U3-
Jy4deHus sHepruu aromamu. KBaHTOBast MOZIeNIb CTPOEHHUS aTOMa BOJIOPOJA I10
bopy.

2. KopmyckymnsipHO-BOJTHOBBIE CBOWCTBA MUKPOOOBEKTOB. Y paBHEeHUE A€ bpoiis.
[Mlpunuun  HeompeneneHHocTu  [eiizenOepra.  BomHoBas — dyHKUuS.
KBanToBoMexanuueckas Mojeib crpoeHus: aroma llpenunrepa.

3. Atomubie opOutanm. KBaHTOBBIE Wncia. DHEPrHs 3JEKTPOHA B OCHOBHOM U
BaJICHTHO-BO30Y)K/ICHHBIX COCTOSIHUAX aroMa. S-, p-, d-, f- cocrostaust aekTpo-
Ha ¥ COOTBETCTBYIOLINE UM (DOPMBI JIEKTPOHHBIX 00JIAKOB.

4. MHOrosnekTpoHHble aToMbl. KBaHTOBBIE YHMCIIa U MOPSJIOK 3aMOTHEHUS DJICK-
TPOHHBIX CIO0EB U 000J0YEK MHOTO3JIEKTPOHHBIX aTOMOB: IPUHIUII MUHUMYMa
sHepruu, npuHuun [laynu, npasuno XyHaa.

5. S, p-, d- u f- anementsl. PacnonoxeHue 3eKTPOHHBIX 00IAaKOB S-, p- u d- op-
Ouraneil B MpOCTPaHCTBE BOKPYT sijipa.

6. Ilepumommueckuii 3akon J[.M.MenneneeBa. [lepuonndeckas cucrema 3JeMEHTOB
KaK €CTEeCTBEHHas KiacCU(HKAIUS 3JEMEHTOB IO CTPOEHUIO BHEIIHHX 3JIEK-
TpOHHBIX 00o0s0uek aromMoB. CTpykTypa Ilepuoauueckoii cucremsl. Ilepuossl,
rpynnsl, noarpynmnsl. [1onHbIe 1 HETTOIHBIE 2JIEKTPOHHBIE aHAJIOTH.

7. llepumonuyeckue CBOWCTBa aTOMOB: paJNyC, SHEPTUs HMOHU3ALWHU, DHEPIU
CpoACTBAa K  OJEKTPOHY,  DJIEKTPOOTPULIATENbHOCTh,  OTHOCHTENbHAsS
anekTpoorpunarenabHocTs (0O90). Ilepuoanueckue cBONHCTBAa COEAMHEHUN: CO-
CTaB, CTPOEHHE, KUCIOTHO-OCHOBHBIE M OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIE
CBOMCTBA.

8. HeMOHOTOHHOCTh M3MEHEHHUsSI CBOMCTB AJIEMEHTOB B MOJTPYIaX — BTOPUIHAS
nepuoaudHocTh. Hemepuoaudeckue cBoiicTBa aTroMmoB. JlnaroHasibHOe
CXOZICTBO JIEMEHTOB B [lepnonnueckoii cucreme.

9. [IpnumHa oOpa3oBaHUS XUMHUYECKOU CBsI3U. KBAaHTOBOMEXaHMYECKOE OMMCAHUE

XUMHYECKOU CBSI3M B MOJIEKYJIe Bojtoposa 1o I'eiitiiepy - JIonnony. Meros BaneHTHBIX



cBsa3eii. KoBaneHTHast cBsi3b. MeXaHW3Mbl 00pa30BaHUs XUMHYECKOW CBS3U: OOMEH-
HBIH, IOHOPHO-aKLENITOPHBIN, TaTUBHBIN.

10. BasieHTHBIE BO3MOKHOCTH U CTETICHH OKUCJICHUS 3JIEMEHTOB. XapaKTePUCTUKU
XUMUYECKOM CBA3U: JHEPrus, JJIMHA, KPATHOCTb, MOJSPHOCTb. THIBI XUMUYECKHUX
cBsizell (0-, 7~ U & cBs3u). HampaBieHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOM CBSI3U.
MouiekyJibl C HEUETHBIM YHCIIOM 3JIEKTPOHOB.

11. Tubpunuzamus aTOMHBIX opOuTaseii. Teopusi OTTaJIKMBAHUS O- CBS3BIBAIOIINX
Y HEMOJEJIEHHBIX 3JEKTPOHHBIX nap ['mmiecniu. ['eomeTpudeckoe CTpOEHHE MOJIEKYI,
MOHOB M KOMIUIEKCHBIX CO€MHEHUH. JleToKannu30BaHHas - CBS3b.

12. TlonsipHOCTH MOJICKYJ U MOHOB. J[MaMarHWTHBIE U MMapaMarHUTHBIC MOJICKYIIBI.
CBs13b MArHUTHOT'O MOMEHTA C YUCJIOM HECIIAPEHHBIX 3JIEKTPOHOB.

13. Meton MonekymsipHbIX opOuTaneil. OCHOBHBIE IMOJIOKEHHUS METO/a
Monekyisipueix opOutaneii (MO JIKAO). Cas3biBatonye, pas3peIXiSIIONIME U
HECBSI3bIBAIOIINE MOJICKYJISipHbIE opOuTanu. KauecTBeHHOE onucaHue MOJEKYISIPHBIX
opOuTasneil IByXaTOMHBIX MOJICKYJI U3 3JIEMEHTOB MEPBOTO U BTOPOTO MEPUOJIOB.

14. OObsicHeHnE MarHUTHBIX CBOWCTB MOJIEKYJ W MOHOB C mo3ulmii metoga MO
JIKAO. ConocrapneHue BO3MOKHOCTEH METO/1a MOJIEKYJSIPHBIX OopOUTajeil u Metoaa
BAJICHTHBIX CBSI3€H. M1303JI€KTPOHHBIE YACTHUIBI.

15. T'a3000pa3Hoe M KOHJIEHCHPOBAHHBIE COCTOSHUS BEIIECTBA. BajeHTHbIE U
HEBAJICHTHBIE CUJIbI CLEIJICHUS MEXAY aTOMaMH, MOJIEKYJIaMH B TBEPABIX U KUAKUX
BEIL[ECTBAX.

16. Monnas u metamnueckasi ¢Bsizb. Kpucramimdeckue u aMopgHbIE BEIIeCTBa.
ATOMHBIE, METAJUTMYECKHE, MOHHBIE U MOJICKYJSPHBIE KPUCTAUTMYECKUE PEIICTKHU.
Cunet Ban Jlep Baanbca (opueHTaLMOHHOE, HWHAYKIIMOHHOE, JIHCIIEPCHOHHOE
B3auMojieiicTBue). BonopoHas cBs3b, €€ MpOosIBJIEHUE B CBOMCTBAX BELIECTB.

17. Tlonsatne o0 TepMOJMHAMHUYECKOW cucteMe. PaBHOBECHbIE M HEPaBHOBECHbBIE
XUMUYECKHE Tporecchl. DYHKIIMNA COCTOSHUSA. BHYTpEHHsISI SHEpPTUst W DHTAJIBITHUA.
Tepmoxumust. DK30TEPMUYECKHE M SHIAOTEPMUYECKHE DPEaKUHUH. TepMOXUMHUYECKOE
ypaBHeHHe. V3MEeHEHHe OSHTANBIMM KaK XapaKTepUCTHUKU TerioBoro sddexra
XUMUYECKON PeaKlu.

18. 3akon I'ecca m ero mpuMeHeHUe AJs pacyeTa TeIoBbIX 3()(PEeKTOB XUMHUe-
ckux peaknuid. CranmapTHblie yciaoBus. [loHSTHE O CTaHIAPTHOM COCTOSIHHH.
CraHgapTHBIC SHTAIBINK 00pa30BaHUS BEIIECTB. JHEPTUU CBSI3EH B MOJIEKYJIaX.

19. Tlonstue 00 SHTponuu. AOCONIOTHAs JHTPONMHUS W CTPOCHHE BEIIECTBA.

HN3menenne OHTPOIINH B XO04€ XUMUUCCKHUX peaKHI/Iﬁ " Ppa3JIMYHBIX ITPOIECCOB.
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20. Xumudeckoe paBHoBecue. CBoOomHas >Heprus ['nb6ca. 3meHenne sHepruu
I'nb6ca xak TepMOIMHAMUYECKUI KPUTEPUH BO3MOKHOCTH CAMOIPOM3BOJIBHOIO IPO-
TekaHus peakuuu. CraHgapTHOE H3MeHeHue »Hepruu I'mbbca B peakuuu. CBs3b
CTaHJApTHOI0 M3MeHeHUs sHepruu ['mbbOca ¢ koHCTaHTOM paBHOBecus. Pacder koH-
CTaHT paBHOBecus. MIcXOqHbIE N PaBHOBECHBIE KOHLIEHTPALUY BEIECTB. Biausnue tem-
nepaTypbl Ha BEIMUYUHY 3Hepruu [ mb0ca, KOHCTaHTY paBHOBECHS.

21. ObpaTtumMble ¥ HEOOpATUMBbIE XUMHUECKUE PEaKIMU. JJMHAMHUYECKUI XapaKTep
XUMHUYECKOro paBHoBecus. CMelleHHne XUMHUYECKOTO PAaBHOBECHS IIPU BHEIIHUX BO3-
nevictBusix - npunnun Jle Illarense - bpayHa m ero oOBSCHEHHE C TO3UIUN
TEPMOJAMHAMUKU. BiusHMe TeMiieparypbl, J1aBJI€HUS U KOHLEHTpPALlMUM PEarcHTOB Ha
XUMHYECKOE paBHOBECHE.

22. CkKOpoCTh XUMHYECKOW peakuuu. DakToppl, BIMAIOLIME HAa CKOPOCTbH
XUMHYECKON peaKkUuu. 3aKOH AeUCTByrOIMX Macc. KoHCTaHTa CKOpOCTH peakLuu.
3aBUCHUMOCTh CKOPOCTH PEAaKIUU OT KOHLEHTpaluu peareHToB. [lopsiok peakuuu u
MOJIEKYJIIPHOCTD 3JIEMEHTAPHON CTaIUN XUMHYECKOW PEAKIUU.

23. BnusiHue TemnepaTypbl Ha CKOPOCTh XMMUYECKOW peakuuu. TemmepaTypHbIi
K03 puureHT xumuueckoi peakuuu. Ilpasuno Baut-I'opda. 3aBucMMOCTs KOHCTAHTBI
CKOPOCTH OT TeMIlepaTypbl. DHEpPIusl akTUBalMK. Y paBHeHue Appenuyca. [lonsarue o
MeXaHM3MaX XUMHUYECKUX PEaKIIH.

24. Karanu3 u uHUIUMpoBaHUE peakiuu. OOpa3zoBaHHE NPOMENKYTOUHBIX
COEMHEHUN Npu KaTanu3e. | OMOreHHBIH U reTeporeHHbI Katanus. AJcopOuus u ee
pOJIb B TETEPOr€HHOM KaTajlu3e.

25. PactBops! kak roMoreHHsie cuctemsl. [Ipeacrasnenus .M. Menneneea, 1. A.
KabnykoBa, B.A. KucrgkoBckoro o mnpupoje >XKUIKUX pPacTBOpoB. [uaparsl u
cosbBaThl. HeHachlllieHHbIE, HACHIILIEHHBIE U MEPECHIIEHHbIE PacTBOPBI. CrIoCOObI BbI-
pakeHHsI KOHLIEHTPALIUK PACTBOPOB B MTPOLIEHTAX 10 MACCE U B €IMHULIAX MOJISIPHOCTH.

26. UneanbHple 1 HeWEAIbHBIE PACTBOPBL. PacTBOpHI 3nekTpoauToB. Poime Mone-
KyJl pacTBOPHUTENS B IpOLIECCEe paclaja 3JeKTpojauTa Ha MOHBL. CHilbHBIE U clalble
IIEKTPOJINTEL. Teopus 3JIeKTpoIuTHIECKON aucconuanuu Appennyca. CTeness aucco-
[UAIMH 3JIEKTPOJIUTA. 3aBUCUMOCTh CTETIEHU TUCCOLIMALMU AJIEKTPOJIUTA OT €ro KOH-
HEeHTpaluu (3akoH paz0aBieHuss OcTBaybaa).

27. Kucnotsl, OCHOBaHUs, aM(pOTEpHbIE THAPOKCU/IBI, COJIM C TOUYKH 3PEHHUS T€O-
PHH 2IEKTPOIUTHYECKOM TUCCOLUALINN.

28. KoHCTaHTBI ABiCCONMANIMY CIA0BIX AIEKTPOaUTOB. CTyleHYaTas AUCCOIHAIIHS.

KOHHGHTpaHI/IOHHI)Ie U TCPMOJUHAMNYCCKUE KOHCTAHTBI AUCCOLIMAlIN.
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29. CunbHbI€ 3IEKTPOIUTHI. AKTUBHOCTA MOHOB. MoHHas cuna pactBopa. Pacuér
KOHIIEHTPAllUii HOHOB B PaCTBOPAX CHJIbHBIX AJIEKTPOJIUTOB.

30. DnekTponauTHieckas aucconuanus Boasl. lonHoe npoussenenue Bojabl. Boso-
ponHblii mokazarenb. pH kak enuHBbIM mapameTp ONMUCAHHS KHUCIbIX, HEUTPAJIbHBIX U
HIEJIOYHBIX PacTBOPOB. KHCIO0THO-OCHOBHBIE MHAUKATOPBHI.

31. IlporonuTtuueckass Teopusi KUCIOT U ocHoBaHui bpencrena-Jloypu.
[Ipotonmutnueckue paBHOBecHs. Amdonutsl. Ponab pacTBopuTenss B KHUCIOTHO—
OCHOBHBIX B3auMOJIeUCTBUAX. KHCIOTHBIE CBOMCTBA aKBOKOMILIEKCOB (aKBOKHCIOT).
[IpencraBienust 006 SIEKTPOHHOM TEOPUM KUCIOT M ocHoBaHui Jlbiouca u Teopuu
conbBocucteM. [IpencraBnenue o reopuu JKMKO bacosno — ITupcona.

32. VonHsble peakiuu B pacTBopax. KoHCTaHTHI paBHOBECHSI MOHHBIX PEAKIUM U UX
pacuer. CMmelieHHe HOHHBIX paBHOBecHil. PacueT paBHOBECHBIX KOHIIEHTpAIMid B
KHCIIOTHO-OCHOBHBIX cHUcTeMaxX. MartepuanbHble OajaHChl B KHUCIOTHO-OCHOBHBIX
cuctemax. MosbHbIE JOJIM KOMIIOHEHTOB PaBHOBECHBIX CUCTEM.

33. I'maponu3 coneit ¥ raJloreHaHTUIAPUIOB. 3aBUCUMOCTh CTETICHU THAPOIHN3a U
pH pacTtBopa OT KOHIIEHTpallMM COJH M TeMmmeparypbl pactBopa. OcolOble ciydau
TUAPOIIU3A.

34. bydepusie pactBopsl. CootHomenne pH OydepHoro pacrBopa u KOHCTAHTHI
nuccormanuu ciaaboro snektponurta. bydepuas émxocts. [Ipumenenue 6ydepHbix pac-
TBOPOB B XUMUYECKOU MpaKTUKe. AIIETaTHBIN 1 aMMHa4YHbIi OydepHbie pacTBophl. O6-
pa3oBaHue OypepHBIX PACTBOPOB MPH MPOTEKAHUH UOHHBIX PEaKIIUH.

35. T'ereporennblie paBHoBecHs. [IpousBenenue pactBopuMoctu. Pacuer pactBopu-
MOCTH MaJIOpAaCTBOPUMOI COJIM MO BEJIMYMHE MPOU3BEIEHUSI PaCTBOPUMOCTH. BrusiHue
Ha paCTBOPUMOCTb TEMIEPATYPbI, KUICIOTHOCTH PACTBOPA, IPUCYTCTBUS OJHOUMEHHBIX
MOHOB, TPOLIECCOB KOMILIEKCOoOpa3oBaHus. [lepeBox B pacTBOp MaiopacTBOPUMBIX
COJICH.

36. CreneHn OKHUCICHHUS 3IEMEHTOB. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaK-
nun. Haubonee ynotpebisieMble OKUCTUTENN U BOCCTAHOBUTENM U UX MPEBPALICHUS B
pa3ianyHbIX cpenax. OKUCIUTENBHO-BOCCTAHOBUTENbHAS JBOMCTBEHHOCTD BELECTB. Pe-
aKIIMM CAaMOOKHCIIEHUSI — CAMOBOCCTAHOBJICHUS (IUCIPONOpLIUMOHUpOBaHUs). BHyTpH-
MOJIEKYJISIPHbIE OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. CocTaBieHHE YypaBHe-
HUWA OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH, HAXOXKJIEHUE CTEXHMOMETPUUYECKUX
K03(PUIIMEHTOB C MOMOIIbIO HOHHO-3JIEKTPOHHBIX CXEM U AJIEKTPOHHOTO OajaHca.

37. I'anpBannveckue 3neMeHTsl. CTaHIapTHBIN BOAOPOAHBIN 31ekTpos. CtanaapT-

HBIC JJICKTPOAHBIC TIOTCHUHAJIBI MCTAJLIOB. PH}II)I CTaHOJAPTHBIX OJICKTPOAHBIX
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HNOTEHIMAJIOB METAJJIOB (JIEKTPOXUMHUYECKUE PSAIbl HAIPSKEHUSI METAJUIOB) B KUCIION
Y ILIEJIOYHOU cpeslax U UX MPUMEHEHHE JUIsl PEIICHNUs XMMUUECKHX 3ajau.

38. CrangapTHBI OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIM MOTEHUUAI. YpaBHEHHE
PABHOBECHOI'O OKUCIIUTEIbHO-BOCCTAHOBUTENBHOIO INoTeHIMana (ypaBHeHue Heph-
cra). KoHcraHnTa paBHOBeCHss M OLIEHKAa BO3MOYKHOCTH CaMOIPOM3BOJIBHOIO
IPOTEKAaHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIILHOM PEaKLIK B BOJAHBIX pacTBOpaXx.

39. BuusHue Ha BEIUYMHY OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOTO IOTEHLMANA
KHCJIOTHOCTH PacTBOPA, IPUCYTCTBUS KOMIUIEKCYIOIIErO peareHTa, 00pa3oBaHus MaJo-
pPacTBOPUMOTO COEMHEHUS.

40. DnexTponu3 pacTBOPOB U pacIutaBoB. KaTomHbIN 1 aHOMHBIN MPOLECCH U 00-
1iee ypaBHEHUE peakuuu 3jekTponusa. IlepeHanpspkeHne BbIICIEHUS BEIIECTB MpU
anekTpoiuse. 3akoHbl Papanes. XUMUYECKHE UICTOUHUKHU TOKA.

41. DnekTpoXxUMHYecKas KOPPO3Hsl METAJUIOB M METO/IbI 3aIIUTHI OT Hee.

42. Onpenenenue KoMIUIEKCHOro coennHenus. Koopaunanuonnas teopusi Bepue-
pa. LlentpanbHblii aToM (MOH)-KOMILIEKCOOOpa30BaTeNb, JIMTAHIbl. BHYTpeHHSs H
BHEIIHsAS cepbl KOMIUIEKCHOro coennHenus. Koopannanuonnoe uucno. Koopaunanu-
OHHAasl EMKOCTb (JIEHTaTHOCTh) JUraH10B. OCHOBHbBIE THUIIbI KOMIUIEKCHBIX COEIMHEHHIA:
AKBOKOMILJIEKCHI, alli1I0KOMIUIEKCHI, THPOKCOKOMIUIEKCHI, aMMHUAKAaTHhI.

HomMmeHkatypa KOMIUIEKCHBIX COEMHEHUN.

43. KapOonuibl, kinactepsl, xenarbl. Konunenuus >QQeKTUBHOIO aTOMHOIO
HOMeEpa.

44. I'eomeTpuueckas KOHPUrypaus KOMIJIEKCHOTO HOHA (MOJIEKYJIbI) U TUOPHUAN-
3alMsi aTOMHBIX OpOUTaNel eHTpalIbHOro aTomMa (MoHa). M3omMepus KOMIIEKCHBIX CO-
€IUHEHUN.

45. DneKTpoauTHIECKas UCCOLUAI KOMIUIEKCHBIX COEAMHEHUM — IEpBUYHAs
U BTOopuyHasi. PaBHOBecusi B pacTBOpax KOMILJIEKCHBIX COEIMHEHHUH: COJIbBATAllMOH-
Hble, THApaTallMOHHbIE, KHUCJIOTHO-OCHOBHBIE, pEaKIMM 3aMelleHUus, MHEpTHbIE U
JTa0uIIbHbIE KOMIUIEKCHBIE COeTUHEeHNs. 3aKOHOMEpPHOCTh TpaHcBiusHus U.M.YepHnse-
Ba.

46. OCHOBHBIE TIOJIOKEHUS TEOPUHM KPHUCTAIIMYECKOro mnoyid. Pacmiennenue
9HEepruM  0-3JeKTPOHOB B  TONAX PA3NUYHOM CHMMETPHUH:  OKTadJAPHUECKOM,
TETPad’IPUUECKOM, KBaJIPaTHOM. DHEPrus CTaOMIN3alMK MOJIeM JIMTaH0B. Bricoko-
HU3KOCIIMHOBBIE KOMIUIEKCHl. CIIEKTPOXMMHUYECKMH psl JUrasaos. Komriuiekcsl

CHWJIBHOTO M cJ1aboro nosiei, uX KOHQUTrypaluyu 1 MarHuTHbIE CBOICTBA.

31



47. BnustHue KOMITJIEKCOOOpa30BaHUs Ha IPOTEKaHNUE OOMEHHBIX  OKHCIIUTEIBLHO-

BOCCTAaHOBUTCIIbHBIX peaKuHﬁ.

7. 48. Bomopo.

Haxoxnenne B mpupone. Mszoronmel Bomopoxa. CTpoeHHE aroMa U MOJIEKYJIBI.
[Tonoxxenne Bomopoma B Ilepuoauueckoit Cucreme JI.M. MenneneeBa. Crenenu
okucneHusa. dusnyeckne M XUMUYECKHE CBOMCTBA BOLOpoAa. Meroasl MOIydeHUs
BOJIOPO/Ia B IPOMBIIIUIEHHOCTH U J1a00paToOpuu.

CoenuHeHns BOOpOAa U UX CBOMCTBA. Tspkenas Boja. I'mapuasl, ruipua-noH KaKk
JIUTaH.

IIpuMeHeHne BOJOpoAa U €ro CoOeAMHEeHn. BotopoaHas sHepreTuka.

8. 49. Jlutuii.

Haxoxnenune B npupone. Ilomyuenne MeTalam4eckoro JIMTHS, €ro XUMHYECKHE
cBoiicTBa U nmpuMeHeHrne. OTHOIIEHHE K KHCIOTaM, BOJIE U PA3IMYHBIM OKHCIUTEINSM.
CoenuHeHHs € KHCIOpPOJIOM, a30TOM M BOJOPOJAOM — MOJYYEHHE U XUMHYECKHE
cBoiicTBa. BakHelmne coequHEHUs JIMTUS. MaopacTBOpUMBIE COJIM. AKBOKOMILIEKC
JIUTHSL.

50. Hatpwii, kanuii, pyOuiuid, 1e3uid.

Haxoxnenune B mnpupose. IlpuponHbie coelMHEHUs IIETOYHBIX METAJUIOB Kak
CBIpbE XUMHUYECKOW MpoMbllluIeHHOCTH. [lomyueHne weTamioB B CBOOOJHOM
COCTOSIHUH, UX XUMHUYECKHE CBOMCTBA U NMpUMEHEHHE. OTHOLIEHUE K KUCIOTaM, BOJE.
PacTBopeHure MeN0UHBIX METAJJIOB B XKUJAKOM aMMHUAKe.

CoenvHeHHs C KHCIOPOJOM — OKCHJIbI, IEPOKCUIbI, CYNEPOKCUABI M O30HH]IBI,
MIOJIy4YE€HUE, XUMUYECKUE CBOMCTBA U IPUMEHEHHE.

I'mppunbl. ['mapokcuabl NIETOYHBIX METAIIOB, IOJYyYEHUE, XUMUYECKHE CBOMCTBA
U [npuMeHeHHe. BaxHeilline coaM: TaloOreHuJbl, HUTpPaAThl, KapOOHATHI U
rUpoKapOOHAThI, MOJMydYeHUEe W XuMudeckue cBoiictBa. Copa, MOIydeHHE COJIbI IO
Counbge u Jlebnany. [Toram. Kanuiineie ynoopenus.

KomiexcHnie COCIMHCHUA IICIIOYHBbIX METAJIJIOB.

51. Mens, cepebpo, 3010T0. Haxoxaenue B npupose. [IpoMpIliuieHHOE MOTydeHne
MeTtasuioB. CIuiaBel MEJIM U 30J10Ta, UX CBOMCTBA U NpuMeHeHue. [lonoxenne MeTamion
B DJICKTPOXMMHUYECKOM DSy HalpsKEHUs. XHUMHUYECKHE CBOWMCTBA METAILJIOB,

OTHOIICHHUE K KUCJIOTaM U IICj104aM, pa3jIndIHbIM OKHCIUTCIIAM.
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Coenunenus menu (1) m menu (ll), mx XuMHUYeckwe CBOWCTBA M TPUMECHCHHE.
[Ipumenenue ammuakata menu (1) aas ouMCTKYM ra3oB OT KUCIOPOJa. AMMHAKAT MEIU
().

Coemunenus cepebpa (1) u (II) m ux xumMmuueckue cBoricTBa. ManopacTBOpUMbIE
coenuaeHus: cepedbpa (l). Kommnekcusie coenunenust cepedpa (l). BzaummoneiictBue
rajoreHu10B cepedpa (l) ¢ pactBopamMu ammuaka, kapOOHaTa aMMOHHS, THOCYJIb(ara
Hatpusi. CBETOUYBCTBUTEIIBHOCTD coeuHeHui cepeopa (1).

Kommekcaeie coemuaenust 3osota () u (l), ux momydenune m Xummueckue

csoiictBa. Kommutekcusie kucinotsl 30m0ta (111). Hunanuansie kommiekcs 30m0ta (1).

9. 52. bepmumid.

Haxoxxnenue B mnpupone, mojydeHue MeTauimueckoro Oepuiius. CrutaBbl
OepriLIMsl, UX CBOWCTBA M IPUMEHEHHEe. XMMHUYECKHe CBOMCTBA OEpUilIus, OTHOLLCHHUE
K KUCJIOTaM, I1eJ04aM, pa3IndHbIM OKUcauTeasiM. OKCuI U TUIPOKCU]T OEpUIUINS U UX
CBOMCTBa. AKBO-, THIPOKCO-, hTopHIHbIe KOMILIeKChl Oepuiutus (11).

TokcHYHOCTh COeTMHEHUH Oepuus.

10. 53. Marnuii, KaJIbIIWK, CTPOHITUH, Oapuid.

Haxoxnenue B npupoje, NOJydyeHUE U NMPUMEHEHHE METAJNIMYECKOTrO MarHusl.
CnnaBbl Mar"usi, uX CBOICTBa W mpuMeHeHue. OTHOIIEHHWE MarHusi K KHUCIIOTaM,
1IeJI04aM, pa3jIu4HbIM OKHCIUTENAM. Mcrnonp3oBaHue MarHus Uil BOCCTaHOBIICHUS
JIEMEHTOB U3 OKcHAoB. OKCUA M THUAPOKCH] MarHus, UX cCBoicTBa. PacTtBopeHue
TUAPOKCUAA MarHUs B COJISIX aMMOHMSL.

[IlenoyHO3eMeNnbHbIE METaIbl — KalblMi, CTpOoHIMM, Oapuil. HaxoxneHue B
npupone. llomyuenne u xXummdeckue cBOHCTBA MeTauioB. OTHOLIEHHE K BOJAE,
KHCJIOTaM, Pa3JIMYHBIM OKHMCIHUTEISIM. PacTBOopeHHe MeTalioB B JKMJIKOM aMMHAKe.
B3aumoneiictBue mMeramioB ¢ KuciopoaoM. OKCUIbl, TEPOKCUABI U THAPOKCUIBI, UX
cBoiicTBa. ManopacTBopuMble conu: cyibdaThl, pocdaTel, KapOOHATHI, IEPEBOJ UX B
pactBop. Cynbdaroxkomiiekc kanbius (11).

Tepmuueckas nucconumanus KapOoHaToB. HerameHas W ramieHas W3BECTb.

JKEcTkoCTh BOABI U €€ YCTpaHEHUE.

54. llunk, xagmuii, pryTs. HaxoxaeHue B NpHUpoOAE, MONYYEHHE METAIIOB, MX
npuMeHeHrne. HaxoxIeHrne MeTauIioB B JJIEKTPOXMMHUYECKOM psy HaIpsKEHUS.
XuMmuyeckue cBoiicTBa. OTHOILIEHUE K KUCIOTaM, IIeJ04YaM, pa3IndHbIM OKUCIUTENSIM.

OKHCIIeHNEe METAJUNTNYECKON PTYTH 3JIEMEHTapHO cepoii, xiaopuaom xkemnesa (I11).
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AKBO-, TUZIPOKCO-, ammuauHble KoMruiekcehl uHKA (1) u kagmus (11). Coenuaenus
prytu () u (I1). AucnponopunonupoBanue coneit prytu (l). Konuenmuss uHepTHOM
(6s%) ANeKTpoHHOU napsl. BsaumopeiictBue coneit pryru (Il) ¢ pactBopom amMmmuaka.
Amunopeaknus. PeaktuB Heccrnepa. OcoO€HHOCTH 3JEKTPOIUTHYECKON JUCCOIHAITTN
coneii prytu (I1).

TOKCUYHOCTB KagMUsl, PTYTH U UX COCIUHEHUMN.

11. 55. bop.

Haxoxnenue B mpupoje, MOIy4YeHHE, XHUMHUYECKHe CBOHCTBA. OTHOIIEHUE K
KHCIIOTaM, IIeJiouaM, pa3lIidHbIM OKHUCIHUTEIsIM. bopaHbl (coemuHeHust Oopa ¢
BOIOPOJIoM). TpEXIIEHTOBBIC IIEKTPOHOACPHUIIMTHEIC CBS3U B nmuOopane. [Ipumenenne
OooprugpunoB. bopHas u monubGoOpHBIE KHUCIOTHI, WX coilu. Merta- , opTo-, TeTpa-
Ooparbl. TerpabGopatr Hatpusi (Oypa), OydepHble pacTBOpHl Ha €ro OCHOBE.
B3aumoneiictBue Oypbl ¢ KUCIOTaMH U LIEJI0YaMHU.

[anorenuapl G6opa kak kuciotel JIstomca. Terpadropobopatel. Hutpum OGopa
(300p, 6OpPa30H), €ro CXOJCTBO C AIMAa30M M rpaduTOM IO CTPOCHHUIO U CBOMCTBAM.

[Tpumenenue coequHeHut 60pa, UX TOKCUYHOCTD.

12. 56. AnroMuHWMIA.

Haxoxnenne B mnpupoae. Ilomydenwe Merammmyeckoro amomunus. Ero
XUMHUYECKHE CBOWcTBa W mnpuMeHeHHe. AmomuHOoTepMmus. CIaBel aTIOMHUHHUS.
OTHolIIeHUE aTIOMUHUS K KUCJIOTaM U I1eJoyaM, pa3indHbIM okuciautenasM. Okcuf u
THJIPOKCHUJT JTFOMHHHUSI, aTFOMHHATHI M THIPOKCOKOMIUICKCHI. AJTIOMUHUEBBIC KBACIIHI.
l"anorennapl amroMUHUS Kak KUCIOTHI JIbtonca. ['uapuioantoMuHaThl, UX CBOMCTBA.

13. 57. lannuii, uuUil, TaIIAN.

[TomyueHne MeTamuioB, MX XHMHUYECKHE CBOWcTBa. OTHOILIEHHE K KHUCIOTaM,
niesiouaM, PasIudHBIM  OKHCHUTENsIM. OKCUABI W THAPOKCHIBI, WX XHUMHYCCKHE
cBoiictBa. Coemunenus tamwmust (1) w (111). ManopactBopumbie comu tamaus (1).
Oxucnutensubie cBoiictBa coeauHenuit Tamwus (l1l). ToxkcuuHocTh coeguHeHMIA
TaJIUA.

14.

15. 58. Ckanawmii, UTTpUH, TaHTaH, aKTUHUH, TAHTAHUIBI 1 aKTHHUIBI.

Haxoxnaenune anemenToB B mpupoje. [lonmydeHne MeTamioB U MX TpUMEHEHUE.
OTHoOIIIEHHE METAJUIOB K KHCJIOTaM, Iejao4yaM, pa3lu4HbIM OKUCIUTETsIM. CXOICTBO

xumudeckux cBoiicts ckanus (1) u amomunus (111).
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Jlantanuael. X mpumeHeHHE B TEXHHUKE. XapaKTEPHbIE CTENEHU OKUCIICHHS.
OxwucnurenbHbie cBolicTBa epus (1V) u BoccranoBurtenbhbie cBoiicTBa eBporust (11).

AxtuHuael. X mpuMeHeHHWe B TEXHUKE. XapaKTEepHbIE CTENEHU OKHUCIICHHUS.
CoeanHeHUs aKTUHUIOB B BBICOKUX CTEIMEHSAX OKHUCICHHS.

Ponn AKTHUHU OB KaK MaTCpUaioB IJid H,HCpHOfI TCXHHUKHU.

16. 59. Yraepon.

Haxoxnaenue B npupoje. AJUIOTpONHbIE MOAU(PHUKAIIMH YIiIepoJa: anMas, rpadur,
kapoun, ¢ymiepensl. Creknoyrnepon. Wx  npumenenuwe. Yriepoga — Kak
BOCCTaHOBUTEINb U afcopOeHT. KapOuap! u ux cBoiicTaa.

OTHoleHue yrieposia K KUCI0TaM, Iej04aM, pa3IndyHbIM OKUCIUTENIM. OKCHIbI
yraepoaa. BoccranoButenbHble cBoiicTBa okcuga yriaepoaa  (I1). KapOonumbr
METaIIJIOB. YTOoNbHAs KHCIOTa, €€ HeycToitunBocTh. Kapbonatel. KansiimnupoBannas u
NUTHEBAs COJA.

Cepoyrnepon. 'anorenusipl 1 okcoragoreHuasl yrieponaa. CoeuHeHus yriaepoaa
C a30TOM: [WIMaH, [UAHOBOJOPOJHAsA, IIMAHOBAas, W30IMAHOBAs, THUOIIMAHOBAs
KHUCIIOTHI M UX cOoJH. L{uaHuapl ¥ THOLMAHATHI KaK JTMTaH/bl. TOKCUYHOCTh COSAMHEHUN
yriaeposa.

17. 60. Kpemnuii.

Haxoxnenue B mpupoze. IlomydeHue kpemHHUs, €r0 XMMHUYECKHE CBOWCTBA U
npuMeHeHrne. OTHOILLIEHHUE KPEMHUS K KUCIO0TaM, IIeJiIoYaM, pa3InyHbIM OKUCIUTENSIM.
Oxkcupn kpemuus (1V). Kpemuesbie kucioTsl u cuiukarsl. JKuakoe crekio. KBapiuesoe
U OOBbIYHOE CTEKJIO. AJIOMOCHWIMKATBl W 1eonuThl. COeauHEHMUs] KpEeMHHUS C
ranoreHamu. ['ekcadpropokpemuenast kuciaora. CUIHIMIBI METAIIOB, HUTPU KPEMHHUS.

Ponib 35eMeHTapHOrO KpEMHHSI M €r0 COEIMHEHHI KaK MaTepuajoB COBPEMEHHOU
ANEeKTpoHUKU. [[puMeHeHrne CoOeTMHEHNI KPEMHUS.

18. 61. I'epmaHuii, 0JI0OBO, CBHHEIL.

Haxoxnenne B mnpupoxe. [lonyuenune m xumuyeckue cBoictBa. Haxoxaenue
METaJUIOB B JJIEKTPOXMMUYECKOM psiAy HanpspkeHus. OTHOILIEHHE K KHCIIOTaM,
mienoyaM, pasnmuuHbiM - okuciuTessiM.  Okcuabl XO u X0z , THAPOKCH]BI,
TUIPOKCOKOMILIEKCHI. - U - OJoBsiHHBbIE KUCIOTHL. CynbQuabl U UX CBOMCTBA.
Tuocomnu ososa (1V).

Coenunenus onoBa (Il) xak BoccranoButenu u coeauHenus: cBuHina (IV) kak

OKHUCJIUTEH B KUCJIOHN U 1IesI0uHOM cpefax. CBUHIIOBBIN CypHK.



[IpumeHeHue repmaHnusi, 0JI0Ba U CBUHIIA U UX COEAUHEHUN. TOKCUYHOCTh CBUHIIA
1 €r0 COCIMHCHUIA.

19.

20. 62. Tutan, UMPKOHUM, TAaPHUI.

[Tomyyenue MeTaioB, UX CBOWCTBA M NpuMeHEeHHE. OTHOIIEHHWE K KHCJIOTaM,
mesioyaM W rajnoreHaM. OKCHABL, THUIPOKCHABI, OKCOTHIPOKCOCOCIUHEHHS U UX
cBoiicTBa. CTapeHue ruipOKCUIOB.

21. TlpumeHeHHWE THUTaHA, IUPKOHUS, TadHUS U UX COCTUHCHUMN.

22. 63. Banaauii, HHOOMi1, TaHTAaJ.

[Tomyyenue, XMMHUECKHE CBOWCTBA, MPUMEHEHHUE B Kau€CTBE KOHCTPYKIIMOHHBIX
MaTepuanoB. OTHOLIEHHE K KUCIOTaM, LIeJIo4aM, Pa3IndyHbIM OKUCIUTENSIM. OKCHIBI,
raJIOreHU/Ibl, OKCOTAIIOT€HUIBI U COJIH.

23. 64. XpoM, MorbIeH, BOIb(Gpam.

Haxoxnenne B mpupome. Ilomyuenwe.  Haxoxknenume — MmeTamioB B
ANEKTPOXUMHUYECKOM pALy Hampspkenus. [I[pumeHeHne B KayecTBe KOHCTPYKIIMOHHBIX
MaTepuaioB. XUMUYECKHUE CBOMCTBA, OTHOIIEHUE K KUCIOTaM, IIeI04YaM, pa3IudHbIM
okucnurensiM. CTpoeHue 1 cBOcTBa KapOOHUIIOB.

Coenunenus xpoma (Il) , ux BoccraHoBUTENbHBIE CBOMCTBA. COCTMHEHUS XpoMa
(1), okcua U TUAPOKCHI, XPOMUTHI M THAPOKCOKOMIUIEKCHI. OKUCIIEHHE COSTNHEHUI
xpoma (lIl). Coemunenus xpoma (VI): oxcua, xpoMmoBass U AUXPOMOBAS KHUCIOTHI,
XPOMATHI U TUXPOMATHI, UX MOTyYEeHUE, XUMHUYECKHNE CBOMCTBA M B3AMHBIC ITEPEXOIbI.
OxkucnurenbHbie cBOMCTBAa coenuHeHuid xpoma (V1) B kuCmoil U IIENOYHOM cpenax.
[lepokcoXpoOMOBBIE COETMHEHUSI.

TOKCUYHOCTBH COEMHEHHUI XpOMa.

VcroitunBeie coeaunenuss mommOaena (V1) u Bombdpama (VI). Monubaenosas
JKUJKOCTh Kak peareHT Ha (ocdar — monsl. ['eTrepononucoenunenus. buomornueckas
POJIb COeMHEHHIA MOJIUOICHA.

24. 65. Mapranerl, TeXHEIUN, peHUH.

Haxosxnenue B mpupojie, MOJIyIeHHE MPOCTHIX BEIIECTB U UX CBOMCTBA.

Kap6ouunbasle komruiekcsl Mapranua (O) u penust (O). Oxcung M THAPOKCHT
mapranna (1), ux cpoiictBa. Oxucnenue coenuHenuit maprania (1) B pasmuuHbIX
cpenax. Coequnenus maprania (I11).

Oxkcua mapranna (IV) (mUposro3uT) U €ro XMMHUYECKUe CBOWCTBA, TMOBEJACHHUE B

KHCJIBIX W HICJIOYHBIX CpEaax. OKHCIUTEIBFHO — BOCCTAHOBUTEIbHAS }IBOI\/'ICTBGHHOCTI)
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coenmuaeHuit Mapranma (IV). Coemmnenust mapranma (VI), mX OKHUCIHTENBHO —
BOCCTaHOBHUTEJIbHBIE CBOWCTBA U JIUCIIPOIIOPIIMOHUPOBAHUE.

Coenunenus wMapranua (VII), okcun, mapranueBas KHUCIIOTa, INE€pPMaHraHaThl,
HoJyYeHHe, XMMHYECKHe CBOicTBa. BiapsiBoomacHocth okcuma wmapradma (VII).
[lepmaHranar kanus, €ro OKHUCJIMTEIbHBIE CBOMCTBA B KHUCJIOW U IIEJIOYHOM Cpenax,
npuMeHeHue. [Iuponns nepmManranaTa Kaius.

25. 66. XKene3zo, K0OAIbT, HUKEID.

Haxoxnenue B mpupoje, mojiyueHue MeTalioB U Ux cBoiictBa. CruiaBhbl XKenesa,
KoOajgbpTa, HHUKEIS M HX HOpuMcHeHune. KapOouuibHble KoMIuteKchl skene3a (0),
koOainbta (0), Hukens (0).

HaxoxaeHre MeTauioB B AJIEKTPOXUMUYCCKOM PsiAy HanpsokeHus. OTHOIICHHE K
KHCJIOTaM, InenodaM, pasauddbiM okucaureasm. JKemezo (I, 1), xo6amsr (11, 1),
Hukenb (11, 1), ux okcuabl, THAPOKCHUIBI.

AMMuak, Boma, GTOPUI— WOH, THOIMAHAT- WOH, ITMAHWJ- MOH KakK JIMTaHIbl B
komrutiekcax skenesa (I, 1), kobansra (11, 111), Hukens (I1). YcnoBue ycroitunBocTH
coenunenuii kobansTa (1) u (1) B BoaHbix pacTBOpax. OKHUCIUTEIbHBIE CBOWCTBA
coequnenuii xenesa (ll1), BoccranoBuTeabHBIC CBOMCTBa coemuHeHmii xenesa ().
Conb Mopa. @eppartsbl.

JIMMETHIITITMOKCUMAT HHUKEITS.

Pounb coennnenuii sxxene3a u ko0anbTa B OMOTOTHYECKHUX MPOIECccax.

26. 67. IlnatuHOBBIE MeTayIbl (PYTEHUH, POIMWH, MaNaguil, OCMHA, HPUIH,
TJIaTUHA).

Haxoxnaenne B mpupojne. [loiokeHHEe METaUIOB B 3JIEKTPOXUMHUYECKOM PSITY
HanpspkeHus. [IpuMeHeHne TIaTHHOBBIX METAIIOB U UX COCTUHEHHH B COBPEMEHHOU
TexHuke u MeaunuHe. CrnocoObl MepeBoja IMIATHHOBBIX METANIOB B PacTBOPHUMEBIE
coenquHeHus. OTHONIIEHWE MaUTaaus W IUIATHHBI K I[apckod  Bojke. Poub

KOOpAWHAIIMOHHBIX COG)II/IHeHI/Iﬁ B XMMHUH IINIATHUHOBBIX METAJIJIOB.

27. 68. A30T.

Haxoxnenue B mnpupoxae. IlomyyeHne W TOpUMEHEHME a30Ta. XHUMHYECKast
WHEPTHOCTHh MOJIEKYJISIPHOTO a30Ta U CIOCOOBI ero CBsi3biBaHUsA. COEMHEHMS a30Ta C
BOJIOPOJIOM. AMMHaK, €ro XMMUYeCcKue cBorcTBa. JKuakuili aMMuak Kak pacTBOPUTENb.
Amuabpl, UMHUIB, HUTpUIL.. PaBHOBecMs B  BOJAHOM pacTBOpe aMMHAaKa.

BoccraHoBHTENBHBIE CBOWCTBA aMMHAKa U €r0 COJEH B BOJAHBIX pacTBOpax. AMMHAaK
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kak Jswmraa. Crpoenne wuoHa ammoHus. CoiM aMMOHHUS, HUX T[OBEIEHHE TMpU
HarpeBaHuU.

['mapasun u ruapokcunamut. [lonyuenue, ctpoenue, xumuueckue cBoiictea. Conu
TUAPA30HUS W TUAPOKCHWIAMMOHHMS W UX cBoiictBa. llpumenenue ruapasuHa u
THAPOKCHUIIAMUHA W HX COJell B KauecTBE BOCCTAHOBUTENEH. A3UIAOBOAOPOIHAS
KUCIIOTa, a3uabl. [lomyyenne, ctpoeHne, XUMUYeCKHE CBOWCTBA.

Oxkcuabl azora. Ux momyuenne. Oxcupn azora (1), ctpoenue u cBoictBa. Okcupg
azota (ll), crpoeHue, mapamarHeTusmM MOJIEKYJbl, XUMUYEeCKHEe cBoicTBa. Hutposmi-
won kak jurana. Oxcug asora (1), Tepmuueckass yCTOHYMBOCTH, XMMHYECKHE
cBOWCTBA. A30THUCTast KHUCJIOTa, HUTPUTHL. OKHCIUTEIHHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTh HUTPUTOB. Hutpur-uon kak muranna. Oxcupg azora (1V), crpoenue,
napaMarHeTu3sM MoOJeKynbel. BiaumopeiictBue oxcuaa azota (V) co menouamu u
Bojoi. Oxcupn azora (V), CTpoeHHE M CBOWMCTBAa. A30THAs KHCIOTA, MOJyYE€HUE B
MPOMBIIUIEHHOCTH. XUMHUYECKHME CBOMCTBAa Aa30THOM KHCJIOTBI M HUTpPAT-HOHA.
CaoiicTBa cMecel a30THOM KUCIIOTHI C COJISTHOM (11apcKasi BOJKA), IUIABUKOBOW, CEpHON
KuciaoTaMd. HuTpatbl U UX TepMHuYecKas YCTOWYHMBOCTh. OKHUCIUTENbHBIE CBOWMCTBA
HUTPATOB B pacIjiaBax.

28. 69. Docdop.

Haxoxnenne B mpupone. [lomydenue. Amnorpornueie monudukanuu pochopa u
UX pEaKIMOHHAs CIIOCOOHOCTb. XUMHUYECKHE CBONCTBA, OTHOIIEHHE K KHCIOTaM,
mieja04YaM, pasauyHbIM okuciutensiM. docduH, ero Mpou3BOAHBIE, UX XUMHUYECKHE
cBoiictBa. dDocdopHoBatuctas U Qocdopucras Kuciaotel, ux conu. [lomydenwue,
CTPOEHHE, OCHOBHOCTh, BOCCTAaHOBHTEIIHHBIE CBOMCTBA.

Oxkcun docdopa (V), momyueHue, XUMUYECKUE CBOMCTBA, OCYIIAIOIIEe JEHCTBUE.
®ocdopHble KuCHOTH:  MeTadocdopHas, audochopHas, oprodocdopHas, ux
nojiyueHue, B3auMHble nepexonbl. Pocdarbl, ruaponus ¢ocharoB. bydepHbie
pacTBOpPHI HA OCHOBE (POCHOPHON KUCIOTHI U €€ COJIEH.

[anorenuasl W okcorajoreHuasl  ¢ocdopa, uX TMOJNydyeHHE, CBOMCTBA,
B3aUMOJICHCTBUE C BOJOU.

[Tpumenenue docdopa u ero coenuneHuit. ochopHplie ynoopeHus.

29. 70. MpIbsiK, CypbMa, BUCMYT.

Haxoxnenne B mpupoxe.  Ilomydenue.  IlonmokeHue — MeTayuioB B
AIIEKTPOXUMUYECKOM psily HampspkeHus. OTHOIIEHHWE K KHUCIIOTaM, LIeJovyaM,
pa3nmuyHbIM  OKucHTeNsIM. COoeMHeHHsT ¢ aKTUBHBIMH METalIaMH M BOJOPOJIOM.

CBoiicTBa BOJOPOJHBIX COCIWHEHUN, CTPOCHHE MOJEKyN. OKCHUIBI, THAPOKCHIHI,



ranoreHuapl Mbimbika(lll), cypemsi(lll), Bucmyrta(lll), nx xuMuueckue CBOICTBA.
Oxcoranorenust cypbMbi (111) u Bucmyra (111).
Coenunenus Meibska (V), cypbMmsl (V). Oxkcuabl, THAPOKCUBI, TaJOT€HUIBI, UX
XUMHUYECKHE CBOMCTBA. BUCMyTaThl, MX MOJIy4eHUE U OKUCIUTEIbHBIE CBONCTBA.
Cynshuast meimbska (11, V), cypsmsr (111, V). Tuoconu. Cynsbun Bucmyta (111).

ToxcnyHOCTh COCI[I/IHGHI/Iﬁ MbIIIbAKA, CYPbMBI 1 BUCMYTA.

30. 71. Kucnopo.

Haxoxnenue B npupone. Amiorponus kuciopoaa. CTpoeHue aroma U MOJIEKYJIbI
Kkuciaoposa. PuU3nYecKue M XMMHUECKHE CBOMCTBA KHUCIOpPOAA M €ro NpPUMEHEHHUE.
[Tomyyenue xucimopoga B MNPOMBIIUICHHOCTH MU Jiabopatopuu. OKCHUIBI OCHOBHEIE,
KHUCTIOTHBIE U aM(poTepHbIe. [ MIAPOKCUIIBI U THIPOKCOKOMILIEKCHI.

O30H, €ro nojay4yeHue U XMMHUYECKHE CBOMCTBA, CTPOCHHUE MOJIEKYJbl. O30HHIBI.
O30H B atmMocdepe, “030HOBBIE IBIPHI.

Bopma. Anomanust e€ HeKOTOpbIX GU3NIEeCKUX CBOMCTB. CTpOeHHE MOJIEKYJIIBI BOIBI.
Acconuanus MoJIeKysl BoAbl. Bojga kak pacTBOpUTENb. OJEKTPOJUTHYECKAs U
TepMUYECKas JUCCOLMALN BOAbl. XUMHUYECKHE CBOMCTBA BOJbl. AKBOKOMIUJIEKCH U
KpUCTAJIIOTUAPaThl. I'a30BbIe Ki1aTpaThl HA OCHOBE BO/JIBI.

[lepokcun BomOpoAa, €ro MOJydyeHUE, XUMUYECKHE CBOMCTBA M INPUMEHEHHE.
Ilepokcnn BomopoAa Kak OKHCIMTENb M BoccTaHOBUTENb. llepoxcuael n
NIEPOKCOKUCIIOTHI, CYNEPOKCUABl — HX TMOJIY4YeHHE, XHMHUYECKHE CBOICTBA H
IIPUMEHEHUE.

31. 72. Cepa.

HaxoxneHne B mpupoie, NOINyYEHUE DJIEMEHTAPHOW CEpbl. AJUIOTpOMHUS.
XVMMHYECKHE CBOMCTBA cepbl U €€ mpruMeHeHue. OTHOIIEHUE K KHUCIOTaM, Ieiodam,
Pa3IUYHBIM OKHCIUTEIISM.

CepoBogoposi, €ro NOJy4eHHE M XUMHUYECKHE CBONCTBAa. ManopacTBOpUMBIE
CcynbpuIbl, CcHocoObl TmepeBeAeHUs B pacTBOp. OKHUCICHHE MalOPAaCTBOPUMBIX
cynbpunoB azotHod kucnoroil. Ilomucynbduasl, cynpdan (MHOTOCEPHUCTHIN
BOJIOPOJI), UX CBOMCTRBA.

Okcua cepsl (IV), ero momydeHue B TMPOMBIIUICHHOCTH U JIaDOpaTOPHH,
XUMHUYECKHE CBOWCTBA. TOKCHYHOCTh JuOKcHaa cepbl. CepHucTas KHUCIOoTa U €€
ycroitunBocTh. CynbGuThl M TUApOCYNb(UTH, uX ruaponus. CynbpuT- HMOH Kak
muran]. BoccranoButenbHble cBoiicTBa okcuga cepbl (1V), cepHHCTON KHCIOTHI,

Cy.]'II)(bHTOB. JII/ITI/IOHI/ITBI, AUTHUOHATBI — UX XUMHUYCCKUEC CBOMCTBA.
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TuocepHast kuciaora u Tuocynbdar Harpus. Tuocynbdar HaTpus Kak
BOCCTAaHOBUTEND U uran. Pasnoxenue tTnocynbdara cepedpa.

Oxcun cepsl (V). Ilomyuenue, crpoeHue Mousekyibl. CepHas KHUCIOTA.
HuTpo3HbIii M KOHTAaKTHBIM CHOCOOBI TMOJyYeHUsS. XUMUYECKHE CBOWCTBA CEPHOM
kuciotel. [Ipumenenue. Jlerunparupyroiiee ACHCTBUE KOHIIEHTPUPOBAHHOW CEPHOM
kucioTel. Jlucepnast kwuciora. Omneym. IlepokcocepHble KHUCIOTBI M HX COJH.
ITonyuenne u cBoMcrBa. [amoreHuabsl u okcoranoreHuabl cepbl. [lomydenue,
B3aUMO/ICHCTBUE C BOJIOM U C paCTBOpaMU LIEJIOYEH.

32. 73. CeneHn, Temnyp.

Haxoxnenune B mpupojae, nonydeHue. Aimorponus. OTHOIIEHHE K KHUCIOTam,
eJ1049aM, pa3IMuHbIM OKUCITUTEISIM.

Coenunenus ¢ BojgopoaoM. Okcuasl XO, u XO3. Kucinotsl Ha ux ocHoBe. OpTo- 1
MeTa- (QOpPMBI  TEIUTYpOBOM  KHCIOTBHl. OKHUCIUTENIBHO — BOCCTaHOBUTEIbHAS
JBOMCTBEHHOCTh coeanHeHuil cenena (1V) u remnypa (1V). TokcuuHoCTh ceneHa u ero

COEJIUHEHMI.

33. 74. OTop.

Haxoxnenne B npupoze (mmaBukoBsii mmar). [Tomyuenue ¢gropa, ero XuMmuaeckue
CBOIiCTBa M mpUMeHEeHHe. Marepuanbl, YCTOMYMBBIE IO OTHOILEHUIO K (QTOpY.
B3aumoneiictBue ¢rTopa ¢ Bomoil, pactBopamu 1uenodeil. dropuabl KucIOpoja.
dropoBoopoa, GTOPOBOIOpOIHAS (IIJIABUKOBAs) KUCIOTA, XMMHUYECKHE CBOICTBA U
npuMeHeHue. Poibk BOJOPOIHBIX CBsi3eM B CBOMCTBax (PTOPOBOJOPOIHONM KHUCIOTHI.
I'unpodropunsl. @ropua — moH kak jurani. CoeauHeHus Qropa ¢ OJaropoJHBIMU
razamu.

34. 75. Xnop.

Haxoxnenne B mnpupozge. [lomydeHne B NpOMBIIUIEHHOCTH U JabopaTropuu,
XUMHYECKHE CBOICTBA U MPUMEHEHHE. XJIOPOBOJIOPOA U XJIOPOBOJIOPOAHAsS (COsIHAS)
KHCJI0Ta, IIOJy4YEHUE, XUMUUECKHE CBOMCTBA, IPUMEHEHHE. XJIOPU — MOH KaK JIMTaH[I.

B3aumoneiictBue ximopa ¢ BOAOW (XJIOpHas BOJAA), pacTBOpaMH IIEJIOYEH,
KOHCTaHTBI PABHOBECHSI.

Coenunenus xmnopa ¢ kuciaopoaoM. Okcun xsopa (l), xJaopHOBaTHCTasE KHUCIIOTA,
TUIIOXJIOPUTHI, TOJIY4YEHHE, CBOMCTBA. J(MCIPONOPLHMOHUPOBAHUE TUIIOXIJIOPUTOB.
XnopHas (OenuibHass u3BecTh), e€ cBoiictBa u mpumeHeHue. Oxcua xiopa (I1V).
JucrponopuuoOHMpOBAHUE B BOJHBIX M IIEJIOYHBIX PACTBOpPAX. XJIOpUCTas KHUCIOTA,

XJIOPUTEIL. XJ'IOpHOBaTaSI KHCJI0Ta, XJOpaTbl, XUMUUYCCKHEC CBOICTBA H IMPUMCECHCHUC.
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Xiopat kanust (0epToJIeTOBA COJIb) U €T0 OKUCIMTEIIbHBIE CBOMCTBA. XJIOPAT KaJIHs Kak
TBEPAO(DA3HBIN OKHCIUTEND. JHCIPOOPIIMOHUPOBAHUE XTIOPATOB.

Oxkcuasl xnopa (V1) u(VIl), ux BzaumojeictBue ¢ BOAOW. XJIOpHAs KUCIOTA U
nepxJoparThl, UX MOJIy4eHHe, XUMHUUECKHUE CBOMCTBA U MpUMEHeHue. B3pbiBoonacHOCTh
NEPXJI0OPATOB TAKEIBIX METAIIJIOB.

CorocTaBieHue KHUCJIOTHBIX M OKHCIHMTENIbHBIX CBONCTB KHCIOPOJACOAEPKALIUX
KHCJIOT XJI0pa. TOKCHUYHOCTH XJIOpa U €r0 COSAUHEHUH.

35. 76. bpowm, uno.

Haxoxnaenue B mpupoze, MOJyueHUE, XMMHUYECKHUE CBOICTBA M INPUMEHEHHE.
PactBopumocTs OpomMa © wWOma B BOJAE M OPraHUYECKUX PACTBOPHUTEISX.
[Momuranorenunel. IloBenenne Opoma M HoOAa B BOJAE U UICJOYHBIX PACTBOPAX,
KOHCTaHTHI paBHOBecusl. Peakius 6poma u nojaa ¢ THOCYIb(})aToOM HATPHSL.

bpomoBonopon, OpomoBomoponHas — Kuciorta, Opomuasl. HomoBomopon,
MOJOBOAOPOAHAA KUCIO0TA, noauabl. [lonydeHne u xuMuueckrue cBorMcTBa. bpommua- u
WOJIU]I— NOHBI KaK JIUTAH]IBI.

Kucnoponacoaepsxaiue KuciaoTel OpoMa 1 noja u ux conu. Criocodbl momydeHus: u
XUMHYECKHE CBOWCTBAa. bpoMHOBaTas M MOAHOBaTas KUCIOTHI, OpOMHasi W HOJAHAA
KHCITIOTHI B UX coyt. OCOOEHHOCTH THIPATHBIX (POPM MOTHON KHUCIOTHI.

WNurtepramorenuapl. DOTOP-XJI0p YriaEeBOAOPOABI, SKOJOTHMUECKHE IMOCIEICTBHS

MMPUMCHCHUA.

36. 77. biaroposHbie ra3sl (renuii, HEOH, aproH, KPUIITOH, KCEHOH, PajioH).

Haxoxnenue B mpupoze, moiaydeHue U npumeHeHHe. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX  00O0JIOYEK AaTOMOB OnaropofHbIX Ta3oB. CrnocoObl MOTy4eHUs
COEMHEHUH 0IaropoHbIX I'a30B.

OkcoTopuapl, OKCHABI W  KHCIOPOJCOJAEpXAIIMEe  KHUCIOTHl  KCEHOHA.
BsaumopeiictBue (GTopuoB KCEHOHA C BOJAOM U pacTBOpaMu Iienodei. XuMHuecKue
COEIMHEHUsI Jpyrux OnaropoJHbIX razoB. lIpuMeHeHHe OJIarOpOAHBIX Tra3oB M MX

COEeIMHEHMI.
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4. MeToan4yeckne MaTepuaJbl IJIsl OlNpeleeHUs NMPoueayp OUEeHUBAHHMSI 3HAHMH,
YMeHHI, HaBBIKOB W (MJIH) ONBITA AeATEJbHOCTH, XaPaKTePU3YIOIIMX 3TaNbl
(¢popMupoBanus KoMNeTeHIH.

[Ipomexxyrounass arrectauus MO JUCHMIUIMHE IPOBOAUTCS B COOTBETCTBHHM C
tpedboBanusimu CTII

CTO CIIOI'TU(TY) 016-2014. KC YKB/I. ITopsimok npoBeneHus 3a4€TOB U YK3aMECHOB.
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