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1. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJAbTATOB oﬁyqennﬂ AUCHHUIIINHE, COOTHECCHHbIX C

IUIAHUPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00Pa30BaTe/bLHON MPOrpaMMbl.

B pe3ynbrate ocBoeHUs 00pa30BaTeIbHONM MIPOrpaMMBbl CIEIMATUTETa 00yJaroIIUunics

JIOJKEH OBJIAJIETh CIACAYIOIIMMHE pe3yabTaTaMu 00ydeHUs 10 JUCIUTIIHHE:

Koanwl

KOMIICTCHIIUN

Pesynbrarer ocBoenust OOIT

(conmeprkaHre KOMIETEHITUN )

[Iepedyens muIaHupyeMBbIX
pe3yabTaTOB OOYYEHHS 110

JUCLUILINHE

OIIK-1

CHOCOOHOCTH MCIIOJIb30BaTh
MaTeMaTHYECKUE, eCTECTBEHHOHAYYHbBIE
Y MH)KCHEPHBIC 3HAHUS IS PEIICHUS
3a/1a4 cBOeH MpodeCCHOHATBLHON

JESITENLHOCTH

3HaTh: TEOPETHYECKHE  OCHOBBI
XUMHH, NEPUOAUYECKYI0 CHCTEMY
JJIEMEHTOB,  OCHOBHBIE  3aKOHBI
XUMHU.

Ymersn: OPHUEHTHPOBATHCSA B
COBPEMEHHOM HEOPraHU4YeCKOU
XMMHH U OCMBICIIEHHO HCIIOJIb30BaTh
MOJIyUEHHBIE  TEOPETHUYECKHE U
MNPAKTUYCCKUEC 3HAHHUA B JPYIrux
XUMHUYECKHUX JTUCHUIUIMHAX.
Baapers: OCHOBaMH TEOpUn
(GyH1aMEHTaJIbHBIX pasznenos
HeOpFaHquCKOfI XUMUHU, METOHdaMU
oOpateHus c XUMHUYECKUMHU
MaTepualaMM ¢ y4€éToM  HX

(bU3NYECKUX U XUMHUYECKHUX CBOMCTB.

[1K-11

CIIOCOOHOCTH IMPUMCHATE COBPEMCHHBIC

METOJbI UCCIICAOBAaHMsA, IPOBOJUTH

3HaTh: OCHOBHBIE 3aKOHBI

CCTCCTBCHHOHAYYHBIX TUCHUILIINH




[Tepeuens mIaHUpPyEMBIX

Konpr PesynbTater ocBoenust OOII
Pe3yJIbTaTOB OOYUYCHUS 110
KOMIIETEHIHN (conepraHre KOMITETCHITUH )
JUCLUILINHE
CTaHIapPTHBIC U CEPTUHUKALMOHHBIC YMeTh:  TBOPYECKH  IPHMECHSTH
UCTIBITAHUS MATEPUAJIOB, U3JICIHNA U MOJIyYCHHBIE  TEOPETHUYECKHE U
TEXHOJIOTHYECKHX MPOIECCOB MPAKTUYECKHE 3HAHUS B JPYTHX
XUMHYECKUX JUCHUATUIMHAX,
[IK -12 CITIOCOOHOCTH TIJIAaHUPOBATH U Baagern: OCHOBHBIMH

MPOBOJAUTH HEOOXOTUMBIN
OKCIIEPUMEHT, KOPPEKTHO
00pabaThIBaTh M AaHATM3UPOBATH

MMOJIYYCHHBIC PC3YJIbTAThI

3aKOHOMEPHOCTSIMU B HU3MEHEHUU
CBOWMCTB XHMMHYECKHMX DJIIEMEHTOB U
ux COCIUHECHHH, METOIUKON
CHUCTEMHOTO TIOJX0/a TNPU aHAIU3E

MI0JIy4aeMbIX pe3yJIbTaTOB

o 1
2. MecTto AUCHUIIJIMHBI B CTPYKTYpE 06pa30BaTeJ’[bHOH nmporpamMmmal .

JucuuniiHa oTHOCUTCS K 0a3oBbiM muctiumuinHaM (B1.5.8) u n3y4aercs Ha 1 kypce B 1 u

2 cemecTpax.

B MCTOANYCCKOM IUIAHC JUCHUILIMHA OIHNPACTCAd Ha OSJICMCHTEHI

chopMUpOBaHHbIE TMPU HU3YYEHHUU MIKOJBHOTO Kypca

MaTEeMaTUYCCKYIO ITIOATOTOBKY.

KOMIICTCHITUH,

XUMUU #  0a30BYI0  (PU3HKO-

HOJ'IyLIeHHBIe IIpu U3y4YCHHUU AUCHUIIIINHBI ((0611_[8.5{ U HCOPraHU4YCCKasaA XHUMUS» 3HAHUA,

YMEHMSI W HaBBIKM MOTYT OBITb HCIOJB30BaHbl B HAyYHO-HCCIIEIOBATENIbCKONH padore

MarucTpaHTa U IPH BHIIIOJTHEHUH BBITYCKHOW KBaJIM(UKAIIMOHHOW PabOoThl.

3. O0beM JUCHUILIMHBI.

Bun yae6HO# paboTh

Bceero,

AKaJJCMHUYCCKUX YaCOB

Ounas dhopma oOydeHust

! Mecro mucrummmnb Gy1eT yauTBIBaTHCS PH 3anotHeHn: Tabuis! 1 B [puioxkennn 1 (POHI OIEHOTHBIX

CpencTB)




OO0mast Tpy10eMKOCTb 1M CHUILIHHBI

L L AN

12/432

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 246
3aHSTHS JEKIIMOHHOTO THITA 108
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 126
CEMHUHAPBI, TPAKTUICCKHUEC 3aHITHS 72
nabopaTopHbIe padOThI 54
kypcoBoe npoektupoBanue (KP wm KIT)

KCP 12
JpyTHE BUIBI KOHTAKTHOW PabOTHI
CamocrosiTesibHas padora 96

®opma Tekyuiero kourpoas (Kp, pedepar, PI'P, acce)

®opma npomexyTounoii arrecraumuu (KP, KII, 3auer, sx3amen)

3auet( 2cem)

Ok3amen (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
HEOPraHu4ecKou XUMHHU (Oomas IK-11, 12
XUMMHST).

[lepuoanueckuii 3aKOH, CTpPOEHHE aroMma,
XUMHYECKasl CBSI3b U CTPOCHHUE MOJIEKYII.
TepMOXuUMHSIT W DJIEMEHTBl XUMHYECKOH
TEpPMOJIMHAMUKHA. XUMHUYECKOE PABHOBECHE.
KuHeTnka XMMHYECKHUX peaKIIni.

PactBopsI s5ekTponuToB. PaBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
IPOLIECCHI.

KommuiekcHbie coeAMHEHUSI.

2. | Heopranmyeckasi xumusi «XuMusi 36 36 36 59 OIIK-1
3JIEMEHTOB. T1K-11, 12
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 HanmenoBanne 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. KuHeTmka XMMHUYECKUX 10
pEAKIIHA.
PacTBOpBl ~ 3JIEKTpOJMTOB M  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 u 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 OObeM, |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 rpyInoBast
JIUCKYCCHS
4 KuneTnka XMMHUUECKHUX PEaKIMM, XMMHUUECKOE 4 Cnaiin-
paBHOBECHE. Mpe3eHTalUs
4 PacTBOpBI 271EKTPOIUTOB. 10 rpynmnoBas
TUCKYCCHUS
4 Bydepnsbie pacTBopsl, OydepHas EMKOCTb. 4 rpyIIoBast
[Ipumenenue 0ydepHBIX pacTBOPOB. AMUCKYCCHA
9-11 |DieMeHTHI AaHATUTHYECKON XUMHUH: 20 rpynmnoBas
CEpOBOAOPOIHBIN METO/I KAUECTBEHHOT'O 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/iepiKaHue 3aHsATHUS aKaj. 4achl

JUCIUILINHEI




Ne

HaunmenoBanue TeMbl O0beM,
S — [Ipumeuanue
pasa U KPaTKOE COJEPKAHUE 3aHATUS aKal. 4achl
JIUCHUTIIUHBI
5 OKHUCINTETFHO-BOCCTAHOBUTEIBHBIE PEAKIIHH, IIPOTEKAIOIIHE 4
B KHCJIOH, HEUTpabHOH U MeI0YHo cpenax. OKUCIUTEIH U
BOCCTAaHOBUTCIIU.
4 Kunernka XuMnyeckux peakuui. XuMHYECKOe 2
PaBHOBECHE.
4 PacTBOpHMOCTE ManiOpacTBOPUMBIX COJICH. 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 TPYMIl, KAYECTBEHHBIEC PEAKIIMU
AHUOHOB.
4.4. CamocTosiTeibHasA padoTa 00y4yaromMXxcsl.
No
IIepeuens BOIIPOCOB It O6bewMm, dopma
pasiena CaMOCTOATENIBHOI'O U3Yy4YEHUS aKajl. 4yachl KOHTPOJIA
JIUCIUTIIUHBI
6,7 CreneHn OKHWCIICHHS 3JIEMEHTOB, OKCHJIbI, TUAPOKCUIBI, HUX 2 VYV CTHBIN ompoc
KHCJIOTHO-OCHOBHBIE CBOIICTBA, HOMEHKJIATypa, Nol
SMIMPHUYECKUE U TpaduuecKue (1)OpMYJ'II)I.
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 Xonae OKHUCJIIUTCIBHO - NQ 1
BOCCTAaHOBUTCJIbBHBIX peakum‘/'l.
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 CTEXNOMETPHIECKUX KOA((HUIIMEHTOB HOHHO-
OJICKTPOHHBIM METOJOM.
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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 XMMHYECKOU peakKIuu; 3aBUCUMOCTh 4 YcTHBIH ompoc
CKOPOCTH peaKLMM OT KOHLIEHTPALlMU BELLECTB U Ne2
Temrnepatypsl. icxoaHble 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- 2JICMEHTOB 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 Uig 00y4arolmMXcs [0 OpraHu3ali 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
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTH) IOPOTOBBIH YpPOBEHb («YAOBIETBOPUTEIBHO») OCBOCHUS
IIPEyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHLIUH.

Pe3ynpTaThl JQUCHMIUIMHBL CUUTAIOTCA JOCTUTHYTBIMM, €CIM JJI BCEX DIIEMEHTOB
KOMIIETEHIUH MPEBBIIIEH (JOCTUTHYT) IOPOTOBBIN YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JaHHOM
JTarme.

Texyiuii KOHTPOJIb IPOU3BOJUTCS IOCPEACTBOM YCTHBIX U MMCBMEHHBIX OIPOCOB.

IIpuMmep BapuaHTa NMCbMEHHOI'0 ONIPOCa:
|. Hanumure ypaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLIUI U PACCTaBbTE
CTeXHOMeTpu4ecKrue K03 HUIueHTHI:

a3o0THas kucioTa (pa30.) + mMeap =

Opomar kanusi + cynb(GuT Kajus + cepHas kuciora (pazo.) =

nepMaHranar HaTpusi + okcun cepbi(1V) + ruapoKcua HATpUsT =P MaHTaHAT HATPHSI
THITOXJIOPUT Kalusl + MOAWI Kaiusg + Bojga =2 XJIOPH] KaJHsl

NEPOKCHJI BOJIOpOJia + CEpOBOJOPOIHAS KHCIOTa =P cepa

[IpomerxyTouHas aTTecTanus N0 AUCLHUIUIMHE IPOBOAUTCS B (popMe 3aueTa M S3K3aMEHOB.

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

3aueTr MpeaycMaTpUBAIOT BHIOOPOYHYIO TIPOBEPKY OCBOEHHUS MPETyCMOTPEHHBIX
HJIEMEHTOB KOMIETEHUUI U KOMIUIEKTYIOTCS BOIPOCAMHU JIBYX BMJIOB: TEOPETUYECKHI BOIPOC
(Ul TMpOBEpKH 3HAHMU) M pacu€THas 3ajadya, JUOO HECKOJBKO XHMHYECKUX peakiuil (ams
NPOBEPKH YMEHUI U HABBIKOB).

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

IIpumep BapuaHTa BOIPOCOB Ha 3a4eTe:

1. JIns crneayronux BemecTB HAMMIINTE SMIHpUIecKre (OpMYJIbl; YKaXKUTE YUCIIO O
U 7 CBSI3EU IIEHTPAIIbHOTO aToMa U MEXaHU3M MX 00pa30BaHUs; YKaKUTE MOJISIPHOCTD CBSI-
3eif; ompeaenauTe THUN TUOPUAM3ALMU aTOMHBIX OpOHMTaJed LEHTPalIbHOTO aromMa M
IIPOCTPAHCTBEHHYIO KOH(purypamuio coeaunenus: xjaopuna 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) CynbdaT Xpoma + IHIPOKCU
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.
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K cnaue sk3ameHa 10MycKaroTCs CTYIEHTBI, IOJIYyYUBIINE 3a4ET.
[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»

Ixzamenayuonnsvlii ouiem No

1. Pannycel aroMoB, uX W3MEHEHHME B IEpHOJax M rpymnnax Ilepuoanyeckol CHCTEMBI.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOICTB COEJUHEHMS] OT pajuyca LEHTPaIbHOIro
aToMa.

2. OK30- MW DJHIOTEPMHYECKHE peakuuu. Tepmoxumuueckue ypaBHeHusA. 3MmeHeHue
CTaHJAPTHON YHTAIBIIMU B XUMUYECKON PEAKIUU.

3. Ponp Monexkyn pactBopuTenss B HpoLeccax  AIEKTPOJIUTUYECKOM JIUCCOLUALMU.
I'mapartanus u rugpatHas 000J104Ka HMOHOB. AKBAaKOMILIEKChl METaJIOB, UX KHCIOTHBIE

CBOIICTBA.

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

7. IlepeyeHb OCHOBHOH M JOMOJHHUTEJILHOW y4eOHOH JIMTEpaTypbl, HEOOXOAMMOM

AJIdA 0CBOCHUA JUCHHUIIJIMHbBI

a) OCHOBHAas JUTepaTypa:

1. CyBopos, JI.B. O0mias xumus: YueOnuk / JI.B. CyBopos - CI16: Xumus, 2007.-623c.

2. TonbOpaiix, 3.E. Ilpaktukym no Heopranuueckoir xumuu./ 3.E. IonpOpaiix - M.: AnbsHc,
2013.- 350c.

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:

3. AxmeroB, H.C. O6mass u Heopranuveckas xumus: YueOnuk / H.C. AxmeroB- M.: Bricmras
mkona, 2014. - 752c.

4. bammakoB, B.M. Knaccel Heopranmdyeckux coennHeHuii: yued. mocobue/ B.M. bammakos-

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

6. Kucenesa, H.I1. Ctexuomerpudeckue 3aKOHbI XUMUH. ATOMHBIE, MOJICKYJISIPHBIE U MOJISIPHBIC
Macchl: yue6. mocooue/H.I1. Kucenéra- CI16: CIIGI'TH (TVY), 2007.- 26¢.

7. Xumus snemeHToB. Yacte 1. S-anmementsl: yue6. nmocobue / B.M. bammakos u ap. - CII6:
CII6I'TH (TVY), 2008. -78c.

B) BCIIOMOraTe/ibHasi JiuTeparypa:

8. IN'onwOpaiix, 3.E. CoopHuk 3amau u ynpaxkuenuit mo xumun./ 3.E. ['ons0paiix - M.: AcTtpens,

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,
MPEJICTABICHHBIM JJIsi CaMOCTOSITeNIbHON paboThl. Ha ocHoBe OaHka JaHHBIX coO3/aHa U
7 (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. MeToanuyecKkue YKazaHus 1J1s1 oﬁyqamumxca 110 0OCBOCHMIO 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! yueOnbix 3ausaTHii. JlJabopaTopHble 3aHATHS.
OO6ue TpeGoBaHUs K OPraHU3aIMK U IIPOBEACHHIO.

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

TpeOoBaHUS;
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

CTO CIIeI'TU 018-2014. KC VYKJIB. Bunpl ydeOHbix 3aHatuid. CeMUHaphl H
npakTudeckue 3aaTus. Ooue TpedoBaHU K OpraHU3alyy | MPOBEACHUIO.

CTII CIIGI'TU 048-2009. KC YKB/. Bunabl yueOnbix 3anstuil. CamocTosiTenbHas
ianupyemas padota crynentoB. O0mue TpeOOBaHUS K OpraHU3allK U IPOBEJCHHUIO.

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

[InmanupoBaHue BpEeMEHH, HEOOXOOMMOIO Ha H3y4eHHE NAHHON AMCUUIUIMHBI, JIy4lle
BCET0 OCYILECTBIISITh HAa BECh CEMECTp, MPENyCMaTpUBas MPH 3TOM DPETYJISIPHOE MOBTOPEHHUE
MPONJICHHOTO MaTepuaa.

OCHOBHBIMHU YCTIOBUSIMU IIPAaBUJIBHOM OpraHu3aluy yueOHOro mpoiiecca Juis CTYACHTOB
SIBIISICTCS:

TUTAHOBOCTH B OPraHU3aluy Y4eOHOH pabOThI;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MIOCTOSIHHBIM CAMOKOHTPOITb.

Ha 3aHATHS CTyHEHT OOJDKEH NPUXOAWUTh, MMesl Oarak 3HAHUN W BOIPOCOB MO YiKE

M3Y4YEHHOMY MaTepuaiy.

10. ITepeyenb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIBL3yeMbIX NMPHU OCYIIECTBJICHUHU

06pa30BaTeJ'[bHOF0 nmpouecca mo IMCuUIlJInHe.

10.1. UndopManoHHbIe TEXHOJIOTHH.
B yue6HOM mporecce MO JaHHOW JUCHMIIMHE IPETyCMOTPEHO HCIOJIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTHH:
YTEHUE JIEKIUI C UCIIOJIb30BAHUEM CIalA-IIPEe3eHTAUM;
B3aMMOJIEIICTBHE ¢ 00YYaIOIUMHUCS TOCPEACTBOM IEKTPOHHOM MOYTHI.
PazpaGorana M wucmoib3yercs B Y4eOHOM IIpollecce KOMIBIOTEpPHas MporpaMmma
“Tpenaxkep-KOHTpOJIEp” 1O TPEM OCHOBOIIOJIATAIOLINM TEMaM HadyalbHOTO NMepHoaa 00yueHHs:
- KJIaCChl HEOPTaHNYECKUX COETMHEHUIN
- OKHUCJIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH
- peaKkIMyi HOHHOTO OOMEHa.
ITo Teme “Knaccel HEOpraHM4eCKMX COEAMHEHHMH~ co3laHa KoMmblorepHas “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-ITIOMCKOBAs 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.

Jns BeneHHs JEKUMOHHBIX M TNPAKTUYECKUX 3aHATUM HcHoJb3yerca bospmas
XUMHUYECKas ayAUTOpHUs, HMMEKOIIAsl JIEMOHCTPAUMOHHBIN MYJIbTUMEIUNWHBIA KOMILIEKC,
KOJUICKIIUSI PEAaKTUBOB M MPUOOPOB Ui JEMOHCTPALUKA XMMHUYECKUX pEakluil BO Bpems
JeKIU. AyIUTOPUM JUIsl TIPOBEACHUS CEMHHAPCKUX M MPaKTUYECKHX 3aHATuil. Tpu
nabopaTtopHbIX 3ayma (JlabopaTOpHBIA KOMIUIEKC), oOmier mromanasio 300 KkB.M.,
YKOMILUIEKTOBAaHHBIX ~THUIOBBIM XHUMHYECKMM OOOpYJOBaHHEM (BBITSDKHBIC —MIKAQBI,
TEPMOCTATBHI,

BEChl, UEHTPpU(DYTH, NTUCTHIUITOPHI, HACOCHI, My(denbHbIC MeYH, HArpeBaTeIbHBIC OaHU,
MHUKPOCKOIIbI), HA0OpaMu PeakTUBOB U J1a00paTOpHOM mocyibl. JIokanbHass KOMIbIOTEPHAs
CeTh C BBIXOJIOM B MHTEpHET, C MPUHTEpaMH, CKaHepamu. B ykazaHHOM nabopaTopHOM
KOMIUIEKCE BO3MOKHO MPOBEACHUE JTa00paTOPHBIX paboOT MO H3YYEHHIO XHUMHUYECKHX
CBOWCTB HEOPraHWYECKUX COECAMHEHUI: TOMOTE€HHBIX W TE€TEPOr€HHBIX PABHOBECHIA,
KHCJIOTHO-OCHOBHBIX PAaBHOBECHUM,  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIH; TI0
CUHTE3y HEOPraHWYECKUX COEJIMHEHHI, YCTAaHOBJIEHUI0O W HW3YYEHUI0O HX COCTaBa,

CTPOCHUA, CBOICTB U Aa.p..

12. Oco0eHHoCcTH OCBOCHUSHA AUCHHUIIIIMHbI HHBaJIMJIaMu /| JUIaAMH C

OIrpaHUYCeHHBIMHA BO3MOKHOCTAMHU 3TI0POBbS.

Jlis WHBANMIOB U JIMIl C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH Yy4eOHBIE TpOIleCC
ocymiecTBisieTcs: B cooTBercTBUU ¢ [lonoxeHnem 00 opraHuszanuu ydeOHOro mporecca Ui
00yJYeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),

YTBEPXKACHHBIM pekTopoM 28.08.2014r.
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http://genchem.ru/
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[Ipunoxenue Ne 1

K paboyeil mporpaMme AUCHUIIIHHEL

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o
aucuuminae «OO0mas 1 HeopraHu4ecKast XUMUS».

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

Kommnerenuun
Jran
HNupaexc DopmMyIHpPOBKA® ¢popmupo
BaHus’
OIIK-1 CHOCOOHOCTH MCIOIb30BAaTh MAaTEMAaTHUECKHE, ECTECTBEHHOHAYUHBIE Havanp
Y UH)KEHEPHBIE 3HAHUS VIS PEIICHUS 3a7a4 CBOEH HEIA
poecCHOHATBHOM IeATEIIBHOCTH
I1K-11 CIIOCOOHOCTH MMPUMEHSATH COBPEMEHHBIE METO bl MCCIICTOBAHMS, Havans
IIPOBOJIUTH CTAH/IAPTHBIE U CEPTU(PUKALIMOHHBIE UCTIBITAHUS HBII
MaTepuasoB, U3ACIUNA U TEXHOJIOIMYECKUX IIPOLECCOB
[1K -12 CIIOCOOHOCTH IJIAHUPOBATH U MPOBOJIUTH HEOOXOAUMBII Havans
HKCHEPUMEHT, KOPPEKTHO 00paldaThIBaTh U aHATU3UPOBATh Herit
MIOJIy4YE€HHBIE PE3YJIBTATHI

2. Tloka3aTein U KPUTEPHM OLICHHBAHWS KOMIIETEHIHH Ha Pa3jHYHbIX 3Tamax ux

(opMupoOBaHUsL, IKAJIA OLIECHUBAHMSI.

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

JMCIUILIMHBI (€CIIM KOMITETEHIIUSI OCBAaHBAETCS IIOJIHOCTBIO, TO (hparMeHThI)
% 3ran (opMuEpOBaHHS KOMIETEHIMH BbiOHpaercst mo m.2 PIIJI u yuebHOMY riaHy (HAadaibHBII — €CIH HET
MPEECTBYIOMNX IUCIHIUINH, HTOTOBBI — €CIM HEeT TMOCIeAYIOMNX IUCHUIUIMH (WM KOMIETEHIUS He
thopmupyetcs B xoae npakTuku win ' A), mpoMeXyTOuHBIH - Bce IPYTHE.)
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Tloka3arenu orieHKHN

pe3yJIbTaToB IInanupyemslie Kpurepuit
Komnerennun
OCBOEHUS pe3yJIbTaThI OLICHUBAHMUS
JUCLIUILIAHEI
OcBoeHue pazaena 3naer: Crpykrypy | [IpaBuibHbIe OIlIK-1, IK-11,12

Ne 1,2

[Tepuoanueckoit Cuctembl
3JIEMEHTOB (mepuoibl,

TPYIMIIbL, TOATPYIIIIHI)

OTBETHI Ha BOTIPOCHI
K 3adety Ne 1 — 5,
K o9Kk3ameny Ne 1-

16

[Topsimox 3aN0JIHEHUSA
SJICKTPOHHBIX ~ CIOEB U
000J104Y€EK
MHOTO03JIEKTPOHHBIX
aTOMOB; TIPUHIIHIT
MUHHMYMa SHEPIHH,

npaBwio ['yHIa, TpUHLKIT

IIpaBunbHbBIE
OTBETHI Ha BOIPOCHI
K 3auety Ne 1 — 5,

K 9k3aMeHy Ne 1-
16

OIIK-1, TIK-11,12

[Taymnu.
OcHOBHEBIE [IpaBunbsHbIE OIIK-1, T1IK-11,12
XapaKTePUCTHKHU OTBETHI Ha BOMPOCHI

XAMHUYECKON CBSI3U.

K 3auety Ne 1 —5,
K »9Kk3ameny Ne 1-
16

OcBoenue

Ne3.4

paszziena

3Haer: 3akoH I'ecca u

CJIICACTBHSA U3 HETO.

IIpaBunbHbBIE
OTBETHI Ha BOTIPOCHI
K 3auety Ne 26 - 28,
K 9Kk3ameHy Ne 17-
23

OIIK-1, TIK-11,12

3aBUCUMOCTh KOHCTAHTBI
pPaBHOBECHUSI XUMHUYECKOH

pCakiuu OT CTAHAAPTHOTO

3HAYCHUSI N3MCHCHUA
CcBOOOTHOM SHEPTUH
I'n66ca.

[IpaBunbsHbIE
OTBETHI HAa BOMIPOCHI
K 3auety Ne 26 - 28,
K 9k3ameny Ne 17-
23

OIlIK-1, TIK-11,12
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Tloka3arenu orieHKHN

pe3yJIbTaToB IInanupyemslie Kpurepuit
Komnerennun
OCBOEHUS pe3yJIbTaThI OLICHUBAHMUS
JUCLIUILIAHEI
OcBoeHue pazaeina 3Haer: Xapaxrtep | [IpaBuibHbIe OIIK-1, TIK-11,12

Ne 4

3aBUCUMOCTH CKOPOCTH
XUMHYECKOM  pPEaKkIHH
oT TEeMIIepaTyphl,

ypaBHEHHE AppeHuyca.

OTBETHI Ha BOIPOCHI
K 3adety Ne 13 — 24,
26 - 28,

K 9k3ameny Ne 17-

OcHoBHBIE mOHOXKEHUS | 23, 24 — 35.

TEOPUHU

AIEKTPOJIUTUYECKOMN

JIUCCOIMAIIIN

Appenuyca.

HNonHoe mnpousBeneHue

BOAbl M BOJOPOAHBIN

MOKa3aTellb.

bydepnoe nelicTBue

cMecei CIa0bIX

ANEKTPOJUTOB U HX

COJICH.

OCHOBHBIE TIOJIOKEHUS

TEOpUH KHUCIIOT U

ocHOBaHMHN bpeHcrena

— Jloypu u Jlptouca.

I'omorennsie 51

reTeporeHHbIE

paBHOBECHSI B

pacTBopax.
OcBoeHue paznena Ymeer: Cocrapnsars | [IpaBunbHbIC OIIK-1, T1IK-11,12
No 5 ypaBHEHUS OTBETHI Ha BOTIPOCHI

OKHCIIUTEIBHO — | x3auety Ne 7 - 12,
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Tloka3arenu orieHKHN

pe3yJIbTaToB IInanupyemslie Kpurepuit
Komnierenuun
OCBOCHUS PE3yNIbTaThI OLICHUBAHMUS
JUCIUTIAHBI
BOCCTaHOBHUTEIIbHBIX K 9k3ameny Ne 36 -
peaKuui. 41
Onpenenarpb [IpaBunbHbBIE OIIK-1, TIK-11,12
BO3MOYXHOCTh OTBETHI HAa BOTIPOCHI
IIPOTEKAHUS K 3auetry Ne 7 - 12,
OKHUCJIUTEIHHO — | k 3k3ameny Ne 36 -
BOCCTaHOBHUTEJIBHBIX 41

peaKkuuii 1o BEITUYMHAM

CTaH/IAapPTHBIX
OKHUCIIUTENBHO -
BOCCTAHOBUTEIIbHBIX
MOTEHIINAJIOB.
OcBoenue pazaena 3Haer: poas | IIpaBuibHBIE OIIK-1, TIK-11,12
Ne 6 KOMIIJIEKCOOOpa30BaHU | OTBETHI HA BOIPOCHI
1 B XUMHYECKOM | K 3adety Ne 7 - 12,

MOBEJCHUU 3JIEMEHTOB
U UX  COCAMHEHMU.
Onpenendarsb
T€OMETPUUYECKYIO
KOH(Urypauuo
KOMILIEKCHOTO
COCIMHCHMS, ITHCcaTh
BBIPDOKECHHUS  KOHCTAHT
HECTOMKOCTH
KOMIIIEKCHBIX

COEeIMHEHUI.

25,
K 9K3aMeHy Ne 42-
47
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Tloka3arenu orieHKHN

pe3yJIbTaToB IInanupyemslie Kpurepuit
Komnerennun
OCBOEHUS pe3yJIbTaThI OLICHUBAHMUS
JUCLIUILIAHEI
OcBoeHue pazaena 3Haer: Xumuto | [IpaBusbHbIe OIIK-1, TIK-11,12
Ne 7-13 JJIEMEHTOB TIJIABHBIX M | OTBETHI HA BOIPOCHI

moOOYHBIX  moArpymi | K 3adety Ne 31 — 35,
[Tepuoanueckoit K 9Kk3ameHy Ne 48
Cucrembl.  Crpoenue | — /7.

aTOMOB, MX  CTCNECHH
OKHCIICHHSI, BaJICHTHBIC
BO3MOYKHOCTH.

CoctaB U crTpoeHue
TUIHYHBIX

COEeIMHEHUI.

[kana ouenuBanus coorBercTByeT CTO CIIGI TU(TYVY):

€ClIi T0 TUCIUIUIMHE TPOMEXYTOUYHAsi aTTecTalus MpoBOAHWTCA B (opme 3auera, TO
pe3yNbTaT OLIEHUBAHUS — «3aUTEHO», «HE 3aYTEHOY;

€CJIM O JUCIUIUIMHE MPOMEXKYTOUHAsl aTTECTaIlusl MPOBOAUTCS B (opMe dK3aMeHa M

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

3. KonTpoabHbIe 3aJaHusl /151 POBeIeHUsI IPOMEKYTOYHOM aTTeCTANMH.

Bonpockl K nMCbMEHHOMY OIIpoCY:

|. Hanmummmre ypaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI U PacCTaBbTe
CTeXHOMETpUYECKHEe KOIPPUIUEHTHI:

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
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JMXPOMAT HATPUSL + XJIOPOBOLOPOJIHAs KHUCIOTA (KoHIL., t°) =

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

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

ATIOMHUHAN + HUTPUT Kalus + TUAPOKCUI 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 . Hannmmre ypaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIMI U PACCTABbTE
CTeXuoMeTprudeckue KodppuumeHTsr:

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

xyopar kamusi + okcun mapranna (V) + rugpokcus kanus =P MaHraHaT
KaJTust

OpoM + HHUTPUT HATPHUS + THIPOKCHI HATPHUS =P

cynbdar xenesa (II) + mepokcun Bomopoaa + cepHas KUCIOTa"D

4. Hannmure ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN U PACCTaBHTE
CTEXUOMETpUYECKUE KOIPPHUINESHTHI:

IIMHK + cepHas KUCIOTa (KOHIL.) P

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. Hanummre ypaBHEHHS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEAKIUHA W  paccTaBbTe
CTeXHOMeTpuUecKrue K03 GUIUEHTHI:

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

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

THIOXJIOPHUT HaTpust + xjopua xpoma (111) + ruapokcum HaTpust =P Xpomar HaTpHUst

OpoM + THAPOKCH] KalbIs (HarpeBaHue) =2

IIMHK + HUTpAT HATpHUs + THUIAPOKCUI HATPHUS =P aMMHAK

6. Hanumure YpaBHCHHA OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ H paCcCTaBbTC
CTCXUOMCTPUUCCKHUC KOB(I)(I)I/II_[I/IGHTLII

cepHasi Kuciora (KOHI[.) + Meapb =

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 + XJIOPOBOLOPO/IHAs KUCIOTA (KoHIL., t°) =
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7. Hannmmre ypaBHEHUS! OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHA U pacCTaBbTe
CTeXHOMeTpru4ecKrue K03 HUIUeHTHI:

a3oTHas Kuciorta (pasz0.) + meap =2

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

niepMaHraHar Hatpust + okcun cepbl(lV) + ruapokcun HaTpusi =P MaHTaHAT HATPHS
THIIOXJIOPUT Kalusi + MOAWA Kaius + Boja =2 XJIOPH] KaJHsl

HEPOKCH/] BOJOPOJIa + CEepOBOJOPOIHAS KHCIOTa P cepa

Bonpocsl k 3auéry.

1. Inis cieyroImX BEIIECTB HAMMUIIINTE SMIUPHUIECKUE (POPMYIIBI; YKAKUTE YUCIIO O U 7T CBSI3ei
LEHTPaIbHOrO aTOMa U MEXaHU3M UX 00pa30BaHMUsl; YKaKUTE MOJISPHOCTH CBSI3ed U MOJSIPHOCTD
MOJICKYJIBI B IICJIOM; OIIPEACIUTE TUII THOPHIN3AIMHA ATOMHBIX OpOUTaIeH IIEHTPaIHHOTO aTOMa
U TIPOCTPAHCTBEHHYIO KOH(DHUTYpaINIo COSTUHEHUS: XJIOpU] BUCMYTa, OpoMaHTuapu Gochop-

HOM KHCIOTHI, HaTpus TeTpanogonamianat(ll).

2. J1ns cnenyromuyx BEIECTB HAMMIIUTE SMIIUPUUYECKUE (POPMYJIbL; YKAKUTE YUCIO O U T
CBsi3el LIEHTPAJIbHOI'O aTOMa M MEXAaHU3M MX O00Pa30BaHUS; YKAXXHUTE MOJIAPHOCTh CBA3EH U IO-
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. lnst crneayronyx BEmeCcTB HAMIINTE SMITHPHYECKUe (OPMYITBI; YKaKUTE YUCIIO O U 7T
CBsi3el IIEHTPAJIbHOIO aTOMa M MEXaHU3M MX 00pa30BaHUS; YKAXXHUTE MOJISIPHOCTh CBA3EH U IO-
JSIPHOCTH MOJIEKYJIBI B 1I€JIOM; OINpEeIUTe TUIl THOPUIN3allui aTOMHBIX OpOUTael eHTpallb-
HOT'O aTOMa M MPOCTPAHCTBEHHYIO KOH(UTYpaIiIo COeAMHEHUS: AUPTOPUI KUCIOPOIa; TeTpau-
O ]1 TeJUTypa; HaTpus Terparuapokcormakat(ll).

4. J1ns cnenyromux 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(UTYpalMIO COSAMHEHHs: AUOKCUI Cepbl; rekcadTopua
cenena; nuammunocepeopa(l) Hutpar.
5. J1st ciaenyromux BEIeCTB HAMUIIUTE SMITUPUYECKHE (POPMYJIbI; YKaKUTE YUCIIO O U 7T CBSI3ei
HEHTPaIbHOr0 aTOMa U MEXaHU3M UX 00pa30BaHMsl; YKaKUTE MOJISPHOCTH CBSI3el U MOJSIPHOCTD
MOJIEKYJIBI B II€JIOM; OIIpeIeIUuTe 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 cienyromux BEIIeCTB HAMUIIUTE SMITUPUYECKHE (POPMYIIbI; 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 OpOHUTaJel HEHTPATbHOTO aToMa
U IPOCTPAHCTBEHHYIO KOH(UTYPAIIUIO COSAUHEHUS: TPUPTOPU XJI0pa; KapOOHAT -HOHa;

terparuapokcorutromOara(ll) xamus.

7. HanummTe ypaBHEHUs peakiuii: a) a3oTHas Kuciora (KOHI.) + cepebpo; 0)
THIIOXJIOPUT Kallusl + BoJa; B) TWAPUI HATpus + Boja; B) ¢ochop + TUAPOKCUA Oapus; 1)
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 kKaius + 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) uxpomar kanus + ¢pochopHOBaTHCTAs KUCIOTA + CEpHAsI KMCIIOTA; B) Cynb(dar 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)
IepMaHraHaT HaTpus + HUTPAT MapraHia + FHJIpPOKCU 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 ypaBHEHUs peakuil: a) cepHas KMCIOTa + MOAMJ Kalblus; ©) MaHra-
HatT Hatpus + auxinopun onosa(ll) + ruapokeun Hatpus; B) OpomMaT Kanus + cyabGuUT HaTpUs +
cepHasi KUCJIOTa; T) cynb(ar Xxpoma + THAPOKCHI Kaiaus (HeaocCT.; n30.); 1) 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 docdopnas kucnora; 6) 0.002M
docdar kanus; B) 0.05M xmopua 6epuiuius; r) 0.4M MypaBbUHAs KHCIIOTA.

17. Paccumnraiite pH cnexyronux pactopos: a) 0.03M dochopHoBaTucTast KUCI0Ta; 0)
0.002M mudocdat kamus; B) 0.05M xytopu HUKEIS.

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

19. Paccuuraiite pactBopuMocTh pocdaTta Maraus (B MOJIb/I U T/J1): a) B BOAE; O) B MpH-
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
npucyrctBun 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. PaccuuTaiiTe pacTBOPUMOCTH Cyib(aTa cepedpa: a) B Boje; 0) B mpucyrctBun 0.4M
HUTpaTa cepebdpa.

25. Ha KOHKpeTHOM MpuMepe MOKKUTE PA3IUUIUs MEXKAY MEPBUYHON U BTOPUYHOM JIHC-
colraIyel 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 TMpUMepe TMOKaKUTE CMOCOObl YBEIWYEHHUs] PacTBOPUMOCTHU
MaJIOpaCTBOPUMBIX COJIEH.

31. IlpuHIUTIBL JeNIeHNs KATHOHOB METAJNIOB Ha aHATTUTHYECKUE 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 peaKIMM KAaTUOHOB | — 5 aHATUTUYECKUX TPYIIIL.

35. KauecTBeHHbIE peaKluy aHUOHOB.

Bomnpocel k 3xk3aMeny.

1. DxcnepuMeHTanbHBIE OCHOBBI COBPEMEHHOM MOJENM cTpoeHus aroMma. [lnane-
TapHast MoJienb atoma Pesepdopna. KBaHTOBBINM XapakTep MOTONMIEHUS U W3-
Jy4eHHUs SHepruu aromamu. KBaHTOBass MOJENIb CTPOECHUS aTOMa BOJIOPOJA 10
bopy.

2. KopmyckymsipHO-BOJIHOBBIE CBOWCTBA MUKPOOOBEKTOB. Y paBHeHUE e bpoiis.
[Mlpunuun  HeompeneneHHocTu  [eiizenOepra.  BomHoBas — dyHKUuS.
KBanToBoMexanuueckas Mojeib crpoeHus: aroma llpenunrepa.

3. Atomubie opOutanm. KBaHTOBBIE uncia. DHEPrus 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. Ilepmommueckuii 3akon J[.M.Menneneera. [lepuonnyeckast cuctemMa 3J€MEHTOB
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
CXOJICTBO 2JIEMEHTOB B llepnonnueckoii cucreme.

9. [IpuumHa oOpa3oBaHUS XUMHUUYECKOU CBsI3U. KBaHTOBOMEXaHUUYECKOE OMHCAHUE

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



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

10. BasieHTHBIE BO3MOKHOCTH U CTETICHH OKUCJICHUS 3JIEMEHTOB. XapaKTePUCTUKU
XUMUYECKOM CBA3U: JHEPrus, JJIMHA, KPATHOCTb, MOJSPHOCTb. THIBI XUMUYECKHUX
cBsizell (o-, 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 ['mmiecnu. ['eomeTpudeckoe CTpOEHHUE MOJIEKYI,
MOHOB M KOMIUIEKCHBIX CO€MHEHUH. JleoKann30BaHHas - CBS3b.

12. TlonsipHOCTH MOJIEKYJI M MOHOB. JlnaMarHUTHBIC U MMapaMarHUTHBIE MOJICKYJIBI.
CBs13b MArHUTHOT'O MOMEHTA C YUCJIOM HECIIAPEHHBIX 3JIEKTPOHOB.

13. Meton MonekymsipHbIX opOuTasied. (OCHOBHBIE TMOJIOKEHHSI METoAa
Monekyisipueix opOutaneii (MO JIKAOQO). CesspiBatomiye, paspbixigiomie U
HECBSI3bIBAIOIINE MOJICKYJISipHbIE opOuTanu. KauecTBeHHOE onucaHue MOJEKYISIPHBIX
opOuTasneil IByXaTOMHBIX MOJICKYJI U3 3JIEMEHTOB MEPBOTO U BTOPOTO MEPUOJIOB.

14. OObsicHEeHHe MarHUTHBIX CBOMCTB MOJIEKYJI M MOHOB ¢ mo3uuuid merona MO
JIKAO. ConocrapneHue BO3MOKHOCTEH METO/Ia MOJIEKYJSIPHBIX OopOUTajeil u Metoaa
BAJICHTHBIX CBSI3€H. M1303JI€KTPOHHBIE YACTHUIBI.

15. T'a3000pa3Hoe M KOHJIEHCHPOBAHHBIC COCTOSHUS BEIIECTBA. BajeHTHbIE H
HEBAJICHTHBIE CUJIbI CLEIJICHUS MEXAY aTOMaMH, MOJIEKYJIaMU B TBEPABIX U KUIAKUX
BEIL[ECTBAX.

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

17. Tlonsatne o0 TepMOJMHAMHUYECKOW cucteMe. PaBHOBECHbIE M HEPaBHOBECHbBIE
XUMUYECKHe Tporecchl. DYHKIIMNA COCTOSHUSA. BHYTpEHHsIST SHEPTHs W DHTAJBITHA.
Tepmoxumust. DK30TEPMUYECKHE M SHIAOTEPMUYECKHE DPEaKUHUH. TepMOXUMHUYECKOE
ypaBHeHHe. V3MEeHEHHe OSHTANBIMM KaK XapaKTepUCTHUKU TerioBoro sddexra
XUMUYECKON PeaKlu.

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

19. Tlonstue 00 oHTpomuu. AOCONIOTHAs JHTPONMHS U CTPOCHHE BEIIECTBA.

HN3menenne OHTPOIINH B X04€ XUMHUYCCKHUX peaKHI/II\/’I W Pa3JINYHBIX ITPOLECCOB.
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20. Xumudeckoe paBHoBecue. CBoOomHas >Heprus ['nb6ca. 3meHenne sHepruu
I'nb6ca xak TepMOIMHAMUYECKUI KPUTEPUH BO3MOKHOCTH CAMOIPOM3BOJIBHOIO IPO-
TekaHus peakuuu. CrangapTHoe u3MeHeHue »Hepruu ['ubbca B peakuuu. CBA3b
CTaHJapTHOIO M3MeHeHus sHepruu ['nb6ca ¢ koHcTaHTOW paBHOBecusa. Pacuer koH-
CTaHT paBHOBecHs. MIcX0IHbIE U PaBHOBECHBIE KOHIICHTPALIMM BeLIECTB. BinsHue tem-
nepaTypbl Ha BEIMUYUHY 3Hepruu [ mb0ca, KOHCTaHTY paBHOBECHS.

21. ObpaTtumMble ¥ HEOOpAaTUMBbIE XUMHUECKUE PeaKknU. JJuHaMuUuecKuil xapakTep
XUMHYECKOro paBHOBecHs. CMeElIeHHE XMMUYECKOIO0 PaBHOBECUS IIPU BHEIIHUX BO3-
nevctBusix - npunnun Jle Illarense - bpayHa um ero oOBSCHEHHE C TO3HITUI
TEPMOJAMHAMUKU. BiusHue TeMmreparypbl, 1aBJI€HUS U KOHLEHTpPALUU PEarcHTOB Ha
XUMHYECKOE paBHOBECHE.

22. CkoOpocTh XMMHYECKOM peakuuu. PakTopbl, BIUSAIOIIME HAa CKOPOCTb
XMMUYECKON peaklHH. 3aKoH JAeMcTByromux macc. KoHcTaHTa CKOpOCTH pEeaklMH.
3aBUCHUMOCTh CKOPOCTH pEaklUu OT KOHIEHTpaluu peareHToB. [lopspok peakuuu u
MOJIEKYJIIPHOCTD 3JIEMEHTAPHOM CTaUN XUMHYECKOW PEAKIUU.

23. BnustHue TteMiiepaTypbl Ha CKOPOCTb XMMHUYECKON peakuuu. TemmeparypHblid
koaddunmeHT xumudeckoit peakuuu. [Ipasuno Baut-I'odda. 3aBUCUMOCTS KOHCTAHTHI
CKOPOCTH OT TeMIlepaTypbl. DHEpPIusl akTUBalMK. Y paBHeHue Appenuyca. [lonsarue o
MeXaHM3MaX XUMHUYECKUX PEaKIIH.

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

25. PactBops! kak roMoreHHsie cuctemsl. [Ipeacrasnenus .M. MenneneeBa, 1. A.
KabnykoBa, B.A. KucrgkoBckoro o mnpupoje >XKUIKUX pPacTBOpoB. [uaparsl u
cosbBaThl. HeHachlllleHHbIE, HACHIILIEHHbBIE U MEPECHIIEHHbIe pacTBOPBI. CrIoCOOb! 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 MOHBI. CHIIbHBIE 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 TCPMOJUHAMNYCCKUEC KOHCTAHTBI AUCCOLIMAlIN.

28



29. CunbHbI€ 3IEKTPOIUTHI. AKTUBHOCTA MOHOB. MoHHAas cuna pactBopa. Pacuér
KOHIIEHTPAllUii HOHOB B PaCTBOPAX CHJIbHBIX AJIEKTPOJIUTOB.

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

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

32. VonHsble peakuuu B pacTBopax. KoHCTaHTHI paBHOBECHSI MOHHBIX PEAKIMM U UX
pacuer. CMmelleHHe HOHHBIX paBHOBecHil. PacueT paBHOBECHBIX KOHIIEHTpAIMi B
KHCIIOTHO-OCHOBHBIX cHUcTeMaxX. MartepuanbHble OajaHChl B KHUCIOTHO-OCHOBHBIX
cuctemMax. MosbHbIE JOJIM KOMIIOHEHTOB PaBHOBECHBIX CHCTEM.

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 pacrsopa 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, NPUCYTCTBHUS OJHOUMEHHBIX
MOHOB, TPOLIECCOB KOMILIEKCOoOpa3oBaHus. [lepeBox B pacTBOp MaiopacTBOPUMBIX
COJICH.

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

37. I'anpBannveckue 3neMeHTsl. CTaHIapTHBINA BOAOPOIHBIN 31eKkTpos. Ctanaapt-

HBIC JJICKTPOAHBIC TIOTCHUHAJIBI MCTAJLIIOB. 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 pPEaKliMy B BOJAHBIX pacTBOpax.

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

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

41. DnekTpoXUMHUYECKas KOPPO3Hs METAJUIOB M METO/IbI 3aIIUTHI OT Hee.

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

HomMmeHkatypa KOMIUIEKCHBIX COEMHEHUN.

43. KapOonuibl, knactepsl, xenarbl. Konuenuus >(QQeKTHBHOIO aTOMHOIO
HOMeEpa.

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

45. DneKTpoauTHIECKas TUCCOLUAI KOMIUIEKCHBIX COSAMHEHUM — IEpBUYHAs
U BTOopuyHasi. PaBHOBecusi B pacTBOpax KOMILJIEKCHBIX COEIMHEHHUH: COJIbBATallMOH-
Hble, THApaTallMOHHbIE, KHUCJIOTHO-OCHOBHBIE, pEaKIMM 3aMelleHUus, MHEpTHbIE U
JTa0uIIbHbIE KOMIUIEKCHBIE COeTUHEHNs. 3aKOHOMEPHOCTh TpaHcBiusHus .M. Yepnse-
Ba.

46. OCHOBHBIE TIOJIOKEHUS TEOPUHM KPHUCTAIIMYECKOTo mnoyid. Pacmiennenue
9HEepruM  0-3JeKTPOHOB B  TONAX PA3NUYHOM CHMMETPHUH:  OKTadJAPHUECKOM,
TETPad’IPUUECKOM, KBaJIPaTHOM. DHEPrus CTaOMIN3alMK MOJIeM JIMTaH0B. Bricoko-
HU3KOCIIMHOBBIE KOMIUIEKCHI. CIIEKTPOXMMHUYECKUH ps JUrasgos. KoMIiuiekcsl

CHWJIBHOTO ¥ cJ1aboro nosiei, uX KOHQUIypaluu U MarHUTHBIE CBOICTBA.
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47. BnustHue KOMITJIEKCOOOpa30BaHUs Ha IPOTEKaHNUE OOMEHHBIX  OKHCIIUTEIBLHO-

BOCCTAaHOBUTCIIbHBIX peaKuHﬁ.

48. Bogopon.

Haxoxnenune B mpupone. Mszoronel Bomopona. CTpoeHHE atoMa U MOJIEKYJIBI.
[Tonoxxenne Bomopoxa B Ilepuoamueckoit Cucreme .M. MenneneeBa. Crenenu
okucneHusa. dusnyeckne M XUMUYECKHE CBOMCTBA BOLOpoAa. Meroasl MOIydeHUs
BOJIOPO/Ia B IPOMBIIIUIEHHOCTH U J1a00paToOpuu.

CoenvHeHns BOOpOAa U UX CBOMCTBA. Tspkenas Boaa. I'mapuasl, ruipua-nOH KaKk
JIUTaH.

IIpuMeneHne BOJOpoAa U €ro coequHeHn. Bogopoanas sHepreTuka.

49. Jlutuii.

Haxoxnenune B npupone. Ilomyuenne MeTalam4eckoro JIMTHS, €ro XUMHYECKHE
cBoiicTBa U nmpuMeHeHne. OTHOIIEHHE K KUCI0TaM, BOJIE M PA3IMYHBIM OKHUCIUTEIISM.
CoenauvHeHHs € KHCIOpPOJIOM, a30TOM M BOJOPOJOM — IOIYYEHME U XUMHUYECKUE
cBoiicTBa. BakHelmne coequHEHUs JIMTUS. MaopacTBOpUMBIE COJIM. AKBOKOMILIEKC
JIUTHSL.

50. Hatpwii, kanuii, pyOuiuid, 1e3uid.

Haxoxnenune B mnpupose. IlpuponHbie coelMHEHUs IIETOYHBIX METAJUIOB Kak
CBIpbE XUMHUECKOM mpoMblluleHHOCTH. [lomyueHue wmeTamioB B CBOOOJHOM
COCTOSIHUH, UX XUMUYECKHE CBOMCTBA U NMpUMEHEHHE. OTHOLIEHHE K KUCIOTaM, BOJIE.
PacTBopeHure MeN0UHBIX METAJJIOB B XKUJAKOM aMMHUAKe.

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

I'mppunpl. ['mapokcuabl NIETOYHBIX METAJUIOB, MOJYyYEHUE, 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 COCIMHCHHUA IICIIOYHBIX MCTAJIJIOB.

51. Mens, cepebpo, 3010T0. Haxoxaenue B npupose. [IpoMpIliuieHHOE MOTydeHne
MeTtasuioB. CIuiaBel MEJIM U 30J10Ta, UX CBOMCTBA U NpuMeHeHue. [lonoxenne MeTamion
B DJICKTPOXMMHUYECKOM DSy HampsiKeHUs. XHMHUUYECKHE CBOMCTBA METAJLJIOB,

OTHOIICHHUE K KUCJIOTaM U IICJIoYaM, pa3JIMdYHbIM OKHCIIMUTCIISAM.
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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 cepeodpa (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
Harpus. CBETOUYBCTBUTEIBHOCTh coeuHeHui cepedpa (1).

Kommekcaeie coemunenus 3osota () m (I), ux monmydeHue W XUMHUUYECKHE

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

52. bepumuid.

Haxoxxnenue B mnpupone, mojydeHue MeTauimueckoro Oepuiius. CrutaBbl
OeprLIMsl, UX CBOWCTBA M IPUMEHEHHE. XMMHUYECKUE CBOMCTBA O€pUIUINs, OTHOILICHHE
K KUCJIOTaM, I1eJ04aM, pa3IndHbIM OKUCIuTeNsIM. OKCU U TUIPOKCHUT OEpUIUIHS U UX
CBOMCTBa. AKBO-, THIPOKCO-, hTopHIHbIe KOMILIeKChl Oepuiutus (11).

TokcHYHOCTh COeTMHEHUH Oepuus.

53. Maruwuii, KaJipIii, CTpOHITUH, Oapuid.

Haxoxnenue B npupope, NOJydyeHUE U NPUMEHEHHE METaJNIMYECKOTO0 MarHusl.
CnnaBbl Mar"usi, uX CBOICTBa W mpuMeHeHue. OTHOIIEHHWE MarHusi K KHUCIIOTaM,
1IeJI04aM, pa3jIu4HbIM OKHCIUTENAM. Mcrnonp3oBaHue MarHus Uil BOCCTaHOBIICHUS
JIEMEHTOB U3 OKcHAoB. OKCUA M TUAPOKCUI MarHus, UX cCBoiicTBa. PacTtBopeHue
TUIPOKCUIA MAarHUs B COJISIX aMMOHHSI.

[IlenoyHO3eMeNnbHbIE METaIbl — KalblMi, CTpOoHIMM, Oapuil. HaxoxneHue B
npupone. llomyuenne u xXummdeckue cBOHCTBA MeTauioB. OTHOLIEHHE K BOJAE,
KHCIIOTaM, Pa3JInYHbBIM OKHCIUTENSIM. PacTBOpeHHE METallIoB B JKUIKOM aMMHAKeE.
B3aumoneiictBue MeramioB ¢ KUcIopoaoM. OKCUABI, MEPOKCUABI U THIPOKCHUJIBI, UX
cBoiicTBa. ManopacTBopuMble conu: cyibdaThl, pocdaTel, KapOOHATHI, IEPEBOJ UX B
pactBop. Cynbdaroxkomiiekc kanbius (11).

Tepmuueckas nucconumanus KapOoHaToB. HerameHas u ramieHass H3BECTb.

JKEcTkoCTh BOABI U €€ YCTpaHEHUE.

54. Ilunk, xagmuii, pryTb. HaxoxaeHue B NpHUpoOAE, MOITYYEHHE METAIIOB, MX
npuMeHeHrne. HaxoxIeHrne MeTauIioB B JJIEKTPOXMMHUYECKOM psy HaIpsKEHUS.
XuMmuyeckue cBoiictBa. OTHOILIEHUE K KUCIOTaM, I1eJ04YaM, pa3IudyHbIM OKHCIUTENSM.

OKHCIIeHNE METAJUNTNYECKON PTYTH 3JIEMEHTapHO# cepoid, xiopuaom xeresa (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 amMmuaka.
Ammnopeaknus. PeaktuB Heccrnepa. OcoO€HHOCTH 3IEKTPOIUTHYECKON JUCCOIHAIITN
coneii prytu (I1).

TOKCUYHOCTB KagMUsl, PTYTH U UX COCIUHEHUMN.

55. bop.

Haxoxnenue B mpupoje, MOIy4YeHHE, XHUMHUYECKHe CBoiicTBa. OTHOIIEHUE K
KHCIIOTaM, IIIeJiouaM, pa3lIndHbIM OKHUCIHTENsM. bopaHbl (coemuHeHust Oopa ¢
BOIOPOJIoM). TpEXIIEHTOBBIC IIEKTPOHOACPHUIIMTHEIC CBS3U B nmuOopane. [Ipumenenne
OooprugpunoB. bopHas u monubGoOpHBIE KHUCIOTHI, WX coilu. Merta- , opTo-, TeTpa-
Ooparbl. Terpabopatr Hatpus (Oypa), OydepHble pacTBOpHl Ha €ro OCHOBE.
B3aumoneiictBue Oypbl ¢ KUCIOTaMU U IIEJIOYaMHU.

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

[Tpumenenue coequHeHuit 00pa, UX TOKCUYHOCTD.

56. AnroMUHUIA.

Haxoxnenne B mnpupoae. Ilomyuenune wmeramnmyeckoro amtoMuHusg. Ero
XUMHUYECKHE CBOWcTBa W mnpuMeHeHHe. AmomuHOoTepMmus. CIaBel aTIOMHUHHUS.
OTHolIIeHUE aTIOMUHUS K KUCJIOTaM U I1eJoyaM, pa3indHbIM okuciautenasM. Okcuf u
THJIPOKCHUJT TFOMHHHUS, aATFOMUHATHI M THIPOKCOKOMIUICKCHI. AJTIOMUHUEBBIC KBACIIHI.
l"anorennapl amroMUHUS Kak KUCIOTHI JIbtouca. ['uapuioantoMuHaThl, UX CBOMCTBA.

57. I'annuii, U”HAWN, TaJJIUA.

[TomyueHne MeTamuioB, MX XHMHUYECKHE CBOWcTBa. OTHOILIEHHE K KHUCIOTaM,
niesiouaM, PasTUYHBIM  OKHCTUTENsIM. OKCUABI W THIPOKCUIBI, WX XUMHYCCKHE
cBoiictBa. Coemunenus tamwmus (1) u (11l). ManopactBopumbie comu tamius (1).
Oxucnutensubie cBoiictBa coeauHenuit Tamwus (l1l). ToxkcuuHocTh coeguHeHMIA

TaJlJIus.

58. Cxkanauii, UTTpUH, JaHTaH, AaKTUHUW, TAHTAHUbI U AKTUHHJIBI.
Haxoxnenune snemenToB B npupone. IlomydyeHue MeTamioB U UX NPUMEHEHHE.
OTHoOLIEHHE METANIOB K KHCIIOTaM, HIejioyaM, Pa3iu4HbIM OKHCIUTeNnsiM. CXOICTBO

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

Axtunuael. X mpuMmeHeHHME B TEXHUKE. XapaKTEepHbIE CTENEHU OKHUCIICHHUS.
CoeanHeHUs aKTUHUIOB B BBICOKUX CTEIMEHSAX OKHUCICHHS.

Ponn AKTHUHU OB KaK MaTCpUaioB IJid H,HCpHOfI TCXHHUKHU.

59. Yraepog.

Haxoxnaenue B npupoje. AJUIOTpONHbIE MOAU(UKAIIMY YIIIepoJa: anmMas, rpadur,
kapoun, ¢ymiepensl. Crexnoyrnepon. Wx  npumenenuwe. Yriepoga — Kak
BOCCTaHOBUTEINb U afcopOeHT. KapOuap! u ux cBoiicTaa.

OTHoleHue yrieposia K KUCI0TaM, Iej04aM, pa3IndyHbIM OKUCIUTENIM. OKCHIbI
yraepoaa. BoccranoButenbHble cBoiicTBa okcupa yriaepoaa  (I1). KapOonubl
METaIJIOB. YTOoNbHAs KUCIOTa, €€ HeycToitunBocTh. Kapbonatel. KansiimnupoBannas u
NUTHEBAs COJA.

Cepoyrnepon. 'anorenusipl 1 okcoragoreHuasl yrieponaa. CoeuHeHus yriaepoaa
C a30TOM: [WIIMaH, [UAHOBOJOPOJHAs, I[MAHOBAs, W30IMAHOBAs, THUOIMAHOBAs
KHUCIIOTHI ¥ UX coju. L{uanupl U THOLMAHATHI KaK JTUTaH bl. TOKCUYHOCTDh COeTMHEHUN
yriaeposa.

60. KpeMHnit.

Haxoxnenue B mpupoze. IlomydeHue kpemHHUs, €r0 XMMHUYECKHE CBOWCTBA U
npuMeHeHrne. OTHOILLIEHUE KPEMHUS K KUCI0TaM, IIeJIo4aM, Pa3inyHbIM OKUCIUTEISM.
Oxkcupn kpemuus (V). Kpemueble kucinotel ¥ cuiinkarsl. JKuakoe crekio. Ksapuesoe
U OOBbIYHOE CTEKJIO. AJIOMOCHWIMKATBl W 1eonuThl. COeauHEHMUs] KpEeMHHUS C
ranoreHamu. ['ekcadpropokpemuenast kuciaora. CUIHIMIBI METAIIOB, HUTPU KPEMHHUS.

Ponb 351eMEHTapHOTO KPEMHHS M €r0 COEIMHEHHI KaK MaTepuajoB COBPEMEHHOU
ANEKTpOHUKU. [[puMeHeHre COeTMHEHUI KPEMHUS.

61. I'epmanuii, 0J10BO, CBUHELL.

Haxoxnenne B mnpupoxe. [lonyuenune m xumuyeckue cBoictBa. Haxoxaenue
METAJVIOB B JJIEKTPOXMMUYECKOM psiy HanpspbkeHus. OTHOILIEHHE K KHCIOTam,
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

OKHUCJIUTEIH B KUCJIOHN U 11eT04HOM cpefax. CBUHIIOBBIN CypHK.



[IpuMmeHeHue repmanus, 0J0Ba U CBUHIIA U UX COEAMHEHHN. TOKCMYHOCTh CBUHIIA

U €r0 COEIUHEHUN.

62. TutaH, HMPKOHMMA, TadHUA.

[Tomyuenue MeTaioB, WX CBOWMCTBa W HpuMeHeHue. OTHOIIEHHE K KHUCIIOTaM,
miesoyaM M rajgoreHaM. OKCUIbl, THIPOKCHUbI, OKCOIMJIPOKCOCOEIMHEHUS U UX
cBoiicTBa. CTapeHue ruipOKCUIOB.

[Ipumenenue TUTaHA, TUPKOHUS, TAQHUS U UX COCAUHECHUU.

63. Banaauii, HHOOMIA, TaHTAJL.

[Tomyyenue, XMMHUECKHE CBOWCTBA, MPUMEHEHHUE B Kau€CTBE KOHCTPYKIIMOHHBIX
MaTepuaioB. OTHOILIEHHE K KUCIOTaM, IIeouaM, pa3IndyHbIM OKUCIUTENsIM. OKCHIIBI,
raJIOreHU/Ibl, OKCOTAIOT€HUIBI U COJTH.

64. Xpom, MOJIUOICH, BOJIb(paM.

Haxoxnenne B mpupome. Ilomyuenwe.  Haxoxknenume — MmeTamioB B
ANEKTPOXUMHUYECKOM pALy Hampspkenus. [I[pumeHeHne B KayecTBe KOHCTPYKIIMOHHBIX
MaTepuaioB. XUMUYECKUE CBOICTBA, OTHOIIEGHUE K KUCIOTaM, IIelI04YaM, pa3iIundHbIM
okucnurensiM. CTpoeHue U CBOMCTBa KapOOHUIIOB.

Coenunenus xpoma (Il) , ux BoccraHoBUTENbHBIE CBOMCTBA. COCTMHEHUS XpoMa
(1), okcua U TUAPOKCHI, XPOMUTHI M THAPOKCOKOMIUIEKCHI. OKUCIIEHHE COSTNHEHUI
xpoma (lIl). Coenunenuss xpoma (VI): okcua, xpoMmoBass U AUXPOMOBAS KHUCIOTHI,
XPOMATHI U TUXPOMATHI, UX MOTyYEeHUE, XUMHUYECKHNE CBOMCTBA M B3AMMHBIC ITEPEXO/IbI.
OxkucnurenbHbie cBOMCTBAa coenuHeHuid xpoma (V1) B kuCmoil U IIENOYHOM cpenax.
[TepokcoXpOMOBBIE COEAHEHHUS.

TOKCUYHOCTH COEAMHEHUI XpOMa.

VcroitunBeie coeaunenuss mommOaena (V1) u Bombdpama (VI). Monubaenosas
KHUJKOCTh Kak peareHT Ha ¢ocdar — uoHsl. ['erepononucoennnenus. buonorudeckas
POJIb COETUHEHUH MOIHOACHA.

65. Mapranen, TexHenui, peHuil.

HaxoxaeHnue B mpupo/ie, MOIydeHHEe MPOCTHIX BEIIECTB U X CBOWCTBA.

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

Oxkcupa mapranna (IV) (muposro3uT) U €ero XMMHUYECKUe CBOWCTBA, MOBEJACHHUE B

KHCJIBIX W HICJIOYHBIX CpEaax. OKHCIUTEIFHO — BOCCTAHOBHUTEIbHAS HBOfICTBeHHOCTB
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coenmuaeHuit Mapranma (IV). Coemmnenust mapranma (VI), mX OKHUCIHTENBHO —
BOCCTaHOBHUTEJIbHBIE CBOWCTBA U JIUCIIPOIIOPIIMOHUPOBAHUE.

Coenunenus wMapranua (VII), okcun, mapranueBas KHUCIIOTa, INE€PMaHTaHAaTBhl,
HoJyueHHe, XMMHYECKHe CBOicTBa. BiapsiBoomacHocTh okcuaa wmapranma (V).
[lepmaHranar kanus, €ro OKHUCJIMTEIbHBIE CBOMCTBA B KHUCJIOW U IIEJIOYHOM Cpenax,
npuMeHeHue. [Iuponns nepmManranaTa Kaius.

66. XKeines3o, k00anbT, HUKEIIb.

Haxoxnenue B mpupojie, mojiyueHue MeTaioB U UxX cBoiicTBa. CruiaBbl Kenesa,
KoOajgbpTa, HHUKENS M HX npuMeHenue. KapOouwuibHble KoMmIutekchl skeneza (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 okcuapl, THAPOKCHIBI.

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 kenesa (1), BoccraHoBuTeabHBIC CBOMCTBa coemuHeHmii xkenesa ().
Conb Mopa. @eppartsbl.

JIMMETHIITITMOKCUMAT HHUKEITS.

Pounb coennnenuii sxxene3a u ko0anbTa B OMOTOTHYECKHUX MPOIECccax.

67. IlnatuHOBBIE MeTaUIBl (PYTEHUH, pPOAMH, NalIaaAuid, OCMHH, HPUIH,
TJIaTUHA).

Haxoxnenne B mpupoje. [loiokeHHe METauIOB B JJIEKTPOXUMHUYECCKOM PSTY
HanpspkeHus. [IpuMeHeHne TIaTHHOBBIX METAIIOB U UX COCTUHEHHH B COBPEMEHHOU
TexHuke u MeaunuHe. CrnocoObl MepeBoja IMIATHHOBBIX METANIOB B PACTBOPHUMBIE
coenquHeHus. OTHONIICHWE TaUIaads W IUIATHHBI K I[apckod  Bouke. Poib

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

68. A3sor.

Haxoxnenue B mnpupoxae. IlomyyeHne W TOpUMEHEHME a30Ta. XHUMHYECKast
WHEPTHOCTHh MOJIEKYJISIPHOTO a30Ta U CIOCOObI ero cBsi3biBaHusA. COeTMHEHUS a30Ta C
BOJIOPOJIOM. AMMHAK, €ro XMMU4ecKue cBorcTBa. JKUAKU aMMHUaK Kak paCTBOPUTEINb.
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 amMmoHus. CoJIM aMMOHHUA, HUX TIOBEIEHHE NIpU
HarpeBaHuU.

I'mnpasun u ruapokcunaMmut. [lonyuenue, crpoenne, xumMnudeckue cBoiictsa. Conu
TUAPA30HUS W TUAPOKCHWIAMMOHHMS W UX cBoiictBa. llpumenenue ruapasuHa u
THAPOKCUIIAMUHA W HX COJell B KauyecTBE BOCCTAHOBUTENEH. A3HI0BOJIOPOIHAS
KUCIIOTa, a3uzbl. [lomyueHue, cTpoeHue, XUMUYECKHE CBOMCTBA.

Oxkcuabl azora. Ux momyuenne. Oxcupn azora (1), ctpoenue u cBoictBa. Okcupg
azota (ll), crpoeHue, mapamarHeTusmM MOJIEKYJbl, XUMUYEeCKHEe cBoicTBa. Hutposmi-
noH kak Jurana. Oxcun azora (lll), TepMmuueckas yCTOMYMBOCTb, XHMHUYECKHE
cBOWCTBA. A30THCTasi KHUCJIOTa, HUTPUTHL. OKUCIUTEIBHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTh HUTPUTOB. Hutpur-uon kak muranna. Oxcupg azora (1V), crpoenue,
napaMarHeTu3sM MoOJeKynbel. BiaumopeiictBue oxcuaa azota (V) co menouamu u
Bojoi. Oxcupn azota (V), CTpoeHHe W CBOWMCTBAa. A30THAas KHUCIOTa, MOJy4yeHUE B
MPOMBIIUIEHHOCTH. XUMHUYECKHME CBOMCTBAa Aa30THOM KHCJIOTBI M HUTpPAT-HOHA.
CaoiicTBa cMecel a30THOM KUCIIOTHI C COJISTHOM (11apcKasi BOJKA), IUIABUKOBOW, CEpHON
KucinoTaMd. HuUTpaTtbl W UX TepMHuUecKas YCTOMYMBOCTh. OKHCIUTENbHBIE CBOMCTBA
HUTPATOB B pacIjiaBax.

69. @ocdop.

Haxoxnenune B mpupone. [lomydenue. Amnorpornueie monudukanuu pochopa u
UX pEaKIMOHHAs CIIOCOOHOCTb. XUMHUYECKHE CBONCTBA, OTHOIIEHHE K KHCIOTaM,
miea04YaM, pasauyHbIM okuciutensiM. docduH, ero Mpou3BOAHBIE, UX XUMHUYECKHE
cBorictBa. DocdopHoBatuctas u Qocdopucras KuCIOTh, uX coiu. llomydenwue,
CTPOEHHE, OCHOBHOCTh, BOCCTAaHOBHTEIIHHBIE CBOMCTBA.

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

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

[Tpumenenue docdopa u ero coenunenuit. ocopueie ynodpeHus.

70. MBILIBSIK, CypbMa, BUCMYT.

Haxoxnenne B mpupone.  Ilomydenume.  IlomokeHme — MeTaysioB B
AIIEKTPOXUMUYECKOM psily HampspkeHus. OTHOIIEHHWE K KHUCIIOTaM, LIeJovyaM,
pa3nmuyHbIM  OKucHTeNsIM. COoeMHeHHsT ¢ aKTUBHBIMH METalIaMH M BOJOPOJIOM.

CBolicTBa BOJOPOAHBIX COEAMHEHUH, CTpoeHHE MoJieKyl. OKCHUIbl, THIPOKCH]IBI,



ranoreHuapl Meimbika(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 CBOICTBA. BuCMyTaThl, MX MOJIydeHUE U OKUCITUTENIbHbBIE CBONCTBA.
Cynsohuast meimbska (11, V), cypemsl (111, V). Tuoconu. Cynsbun Bucmyra (111).

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

71. Kucnopo.

Haxoxnenue B npupone. Amiorponus kuciaopoaa. CTpoeHue atoma U MOJIEKYJIbI
kuciaopona. PuU3nMYecKUe M XMMHMUYECKHE CBOMCTBA KHUCIOPOJA U €ro NPUMEHEHHE.
[Tomyyenue xucimopoga B MNPOMBIIUICHHOCTH MU Jiabopatopuu. OKCHUIBI OCHOBHEIE,
KHUCTIOTHBIE U aM(poTepHbIe. [ MIAPOKCUIIBI U THIPOKCOKOMILIEKCHI.

O30H, €ro nojay4yeHue U XMMUYECKHE CBOMCTBA, CTPOEHHUE 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. XMMHUYECKHE CBOMCTBA BOJbl. AKBOKOMIUJIEKCH U
KpUCTAJIIOTUAPaThl. I'a30Bble Ki1aTpaThl HA OCHOBE BOJIbI.

[lepokcun BomOpoAa, €ro MOJydyeHUE, XUMUYECKHE CBOMCTBA M INPUMEHEHHE.
Ilepokcnn BomopoAa Kak OKHCIMTENb M BoccTaHOBUTENb. llepoxcuael n
NIEPOKCOKUCIIOTHI, CYNEPOKCUABl — HX TMOJY4YeHHE, XHMHUYECKHE CBOICTBA H
IIPUMEHEHUE.

72. Cepa.

HaxoxneHnne B mnpupoie, IOJyYEHUE DJIEMEHTAPHOW CEpbl.  AJUIOTPONHUS.
XVMMHYECKHE CBOMCTBA cepbl U €€ mpruMeHeHue. OTHOIIEHUE K KHUCIOTaM, Ieiodam,
Pa3IUYHBIM OKHCIUTEIISM.

CepoBosiopol, €ro MOJy4YeHHE WU XUMHYECKHE CBOMcTBa. MasopacTBopuMbIe
CynbpuIpl, crocoObl TmepeBeAeHUs B pacTBop. OKHCIEHHE MalOPaCTBOPUMBIX
cynbpunoB azotHod kucnoroil. Ilomucynbduasl, cynpdan (MHOTOCEPHUCTHIN
BOJIOPOJI), UX CBOMCTRBA.

Okcua cepsl (IV), ero momydeHue B TMPOMBIIUICHHOCTH U JIaDOpaTOPHH,
XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH AMOKcHAa cepbl. CepHuUCTas KHCIOTa U €€
ycroitunBocTh. CynbGuThl M ruapocyibduThl, uX ruaponus. Cynb)UT- HOH 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 TuoCcylnbpar Harpus. Tuocynbdar HaTpus Kak
BOCCTaHOBUTEINb U HUrani. Pasnoxkenue trocynbdara cepedpa.

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

73. CeneHn, Temnyp.

Haxoxnenune B mpupojge, nonydeHue. Aimorponus. OTHOIIEHHE K KHCIOTaM,
1es1049am, pa3IMuHbIM OKUCITUTEISIM.

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

COEJIUHEHMI.

74. @ToD.

Haxoxnenne B npupoze (mmaBukoBsii mmar). [Tomyuenue ¢gropa, ero XuMmuaeckue
CBOIiCTBa M mpUMeHEeHHe. Marepuanbl, YCTOMYMBBIE IO OTHOILEHUIO K (QTOpY.
B3aumoneiictBue ¢rTopa ¢ Bomoi, pacTtBopamu mienoued. DTOpUABI KHCIOPOZA.
dropoBoopoa, GTOPOBOIOpOIHAS (IIJIABUKOBAsl) KUCIOTA, XMMUYECKHE CBOMICTBA U
npuMeHeHue. Poibk BOJOPOIHBIX CBsi3eM B CBOMCTBax (PTOPOBOJOPOIHONM KHUCIOTHI.
Iuapodropunsl. @Topun — uoH kak juradg. CoenuHenus Gropa ¢ O61aropoaHBIMHU
razamu.

75. Xnop.

Haxoxnenne B mnpupozge. [lonmydyeHne B NPOMBIIUIEHHOCTH U J1abopaTopuw,
XUMHYECKHE CBOICTBA U MPUMEHEHHE. XJIOPOBOJIOPOA U XJIOPOBOJIOPOAHAsS (COsIHAS)
KHCJI0Ta, IIOJy4YEHUE, XUMUUECKHE CBOMCTBA, IPUMEHEHHE. XJIOPU — MOH KaK JIMTaH[I.

B3aumopneiictBue xjopa ¢ BOJOH (XJIOpHas BOJA), PacTBOpaMHU MIEJOYEH,
KOHCTaHTBI PABHOBECHSI.

Coenunenus xynopa ¢ kuciopoaoM. Okcun xsopa (1), xJaopHOBaTHCTAsE KHUCIIOTA,
TUIIOXJIOPUTHI, IIOJIy4eHHE, CBOMCTBA. J[UCIPONOPLHUOHUPOBAHUE TMIIOXJIOPUTOB.
XnopHas (OenuibHass u3BeCcTh), e€ cBoiictBa u mpumeHeHue. Oxcun xiopa (I1V).
JucnponopuuoHMpOBaHUE B BOJAHBIX M IIEJIOYHBIX PACTBOpax. XJIOPUCTash KHCIIOTA,

XJIOPUTEIL. XJ'IOpHOBaTaSI KHCJI0Ta, XJOpaTbl, XUMUUYCCKHEC CBOICTBA H IMPUMCECHCHUC.

39



Xiopat kanust (0epToJIeTOBA COJIb) U €T0 OKUCIMTEIIbHBIE CBOMCTBA. XJIOPAT KaJIHs Kak
TBEPAO(DA3HBIN OKHCIUTEND. JIHCIPOMOPIIMOHUPOBAHUE XTIOPATOB.

Oxkcuasl xnopa (V1) u(VIl), ux B3aumojeiictBue ¢ BOAOW. XJIOpHAs KUCIOTA U
nepxJoparThl, UX MOJIy4eHHe, XUMHUUECKHUE CBOMCTBA U MpUMEHeHue. B3pbiBoonacHOCTh
NEPXJI0OPATOB TAKEIBIX METAIIJIOB.

CorocTtaBieHue KHUCJIOTHBIX M OKHCJIHMTENIbHBIX CBONCTB KHCIOPOJACOIEPKALIUX
KHCJIOT XJI0pa. TOKCHUYHOCTH XJIOpa U €ro COSAMHEHUH.

76. bpom, nog.

Haxoxnaenue B mpupoze, MOJyueHUE, XMMHUYECKHUE CBOICTBA M INPUMEHEHHE.
PactBopumocTs OpomMa © wWOma B BOJAE M OPraHUYECKUX PACTBOPHUTEISX.
[Tomuranorenunpl. IloBenenne OpomMa W MOAa B BOJAE U MICJIOYHBIX PacTBOPAX,
KOHCTaHTHI paBHOBecusl. Peakiust 6poma u nona ¢ TuocyiabhaToM HATPHSL.

bpomoBonopon, OpomoBomoponHas — Kuciorta, Opomuasl. HomoBomopon,
MOJOBOAOPOAHAA KUCIO0TA, noauabl. [lonydeHne u xuMuueckrue cBorMcTBa. bpommua- u
MOJIH/I— MOHBI KaK JIUTaH]IbI.

Kucnopocoaepsxaiue KuciaoTel OpoMa 1 noja u ux cosu. CrocoObl MOTyYeHUS U
XUMHYECKHE CBOWCTBAa. bpoMHOBaTas M MOAHOBaTas KUCIOTHI, OpOMHasi W HOJAHAA
KHCITIOTHI B UX coyt. OCOOEHHOCTH THIPATHBIX (POPM MOTHON KHUCIOTHI.

WNurtepramorennapl. DOTOp-XJI0p YriaEeBOAOPOABI, SKOJOTHUECKHE IMOCIEICTBHS

MMPUMCHCHUA.

77. biaropoiHble ra3sl (refauii, HEOH, aproH, KPUIITOH, KCEHOH, PajloH).

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

OkcoTopuapl, OKCHABI W  KHUCJIOPOJCOACpIKAIIUE  KHUCIOTHI  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. MeToan4yeckrue MaTepuaJbl IJsl OINpeaeeHUs NMPoueayp OUEeHUWBAHUS 3HAHWM,
YMeHHIi, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTePU3YIOIIMX 3TAMbI
(¢popMupoBanus KoMNeTeHIH.

[Ipomexxyrounass arrectauus MO JUCHMIUIMHE IPOBOAUTCS B COOTBETCTBHHM C
tpedboBanusimu CTII

CTO CIIOI'TU(TY) 016-2014. KC YKB/I. ITopsiaok nmpoBeIeHUs 3a4€TOB U YK3aMCHOB.
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