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1. IlepeyeHb MIaHUPYeMbIX Pe3yJbTATOB 00y4YeHHs AUCHHUILIMHE, COOTHECEHHBIX €
IUIAHUPYEMBIMHU pe3yJIbTaTaAMM OCBOCHHSI 00pa30BaTe/IbHOI MPOrpaMMBbl.

B pe3ynbrare ocBoeHs 00pa3oBaTeabHONM MPOorpaMMbl OakagaBprara 00yJaromuiics
JIOJKEH OBJIAJICTh CICAYIONIMMHU pe3yabTaTaMu 00y4eHUs MO AUCHUTUINHE:

[lepeuens mIaHUpyeMbIX

Kozpr PesynbTater ocBoenust OOII
KOMIIETCHIIUU (conmeprkaHue KOMIETEHIUN) PE3YJILTATOB OOYUCHMS 10
JTUCLUILTNHE
OIIK-2 CriocoOHOCTb UCMOIBb30BaTh OCHOBHBIE | 3HATh:  TEOPETHUYCCKHE  OCHOBBI
3aKOHBI €CTECTBEHHOHAYYHBIX XUMHH, TEPUOAHYECKYI0 CHCTEMY
JMCLMILIAH B IPOQ. IESITEIbHOCTH, AJIEMEHTOB, OCHOBHBIC 3aKOHBI
IPUMEHSTh METO/Ibl MATEM. QaHAIIM3A U | XpIMUH.
MOACTUPOBAHUA, TCOP. U . YMmerh: OPUCHTHUPOBATHCS B
9KCIIEPUMEHTAIIBHBIX HCCIICI0BAaHUM. COBPEMEHHOI HeOpraHUHYECKOit
XUMHH U OCMBICIICHHO HCIOJIb30BaTh
MOJIYYCHHBIE  TEOPETHYECKHUE U
MPAKTUYECKHE 3HAHUS B JPYTHX
XUMHYECKHUX TUCHUILTAHAX,
MCII0JIb30BaTh MIPOrpaMMHOE
obecrieuenue TUTS 00paboTKH
AKCIIEPUMEHTAIBHBIX JTAHHBIX
Baaners: OCHOBaMU TEOpUHU
(GyH1aMEHTaJIbHBIX paszuenos
HEOPraHMYECKO XUMUH,
OIIK-3 CnocoOHOCTh UCMONIB30BAaTh OCHOBHBIE | 3HATD: OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHbIE 3aKOHBI IS
MOHUMAaHHMsI OKPY’KaIOIIET0 MUPa U
SIBJICHUI IPUPOIBI.

CCTCCTBCHHOHAYYHBIX JUCHUILJINH
YMeTb:  TBOpYECKHM  NPUMEHSTH
NOJYYCHHbIC  TEOPETUYECKHE U
NpaKkTHYECKHe 3HAaHUS B JPYrux
XUMHWYCCKUX NUCHHUIIIIMHAX
Baanern: OCHOBHBIMH
3aKOHOMCPHOCTSMU B HW3MCHCHUU
CBOHCTB XMMHYECKUX DIIEMEHTOB M
nux COCI[HHCHHfl, HaBbIKaMH
00paboTKH pe3ynbTaToB
SKCIICPUMCHTOB KOMITBIOTCPHBIMU
TEXHOJIOTHSIMA

2. MecTo AMCHHILIMHBI B CTPYKTYpPe 00pa30BaTe/1bHOI MPOrpaMmbI’.

JucrurnirHaa oTHOCUTCS K 0a30BbiM auctmiuinHaM (b1.5.10) u uzy4aercst Ha 1 kypce B 1 u

2 cemecTpax.

1
MecTo TUCHMIUIMHBI OyIeT yUUTHIBAThCA IpH 3anoTHeHuH Tadbmums! 1 B [Ipunoxenrnn 1 (QoHI O1IEHOYHBIX

CpencTB)
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B MeromuueckoM IUIaHe JAMCHMIUIMHA OMHMPAaeTCS HAa OJIEMEHTHl  KOMITCTCHITUH,
chopMHpOBaHHBIE TIPU M3YYCHHUU IIKOJBHOTO Kypca XUMHH ¥ 0a30Byl0 (HU3UKO-
MaTeMaTHYECKYIO TIOATOTOBKY.

[Tony4yeHHble pH U3yYEeHUH TUCHUIUIMHBI «Heopranwdeckas XUMus») 3HAHUS, YMCHHS H
HaBBIKM MOTYT OBITh MCIIOJIH30BAaHBI B HAyYHO-HCCIICAOBATENBCKON pabOTe MarucTpanTa u MpH
BBITTOJIHEHUH BBITYCKHOW KBaTM(PUKAIMOHHOMN paboTHI.

3. O0beM JUCHHUIIMHBI.

Bcero,
aKaJIeMUYECKUX
. 94acoB
Bun yue6HO# paboThI
Ounas popma
oOy4deHus

OO0mas Tpy10eMKOCTh THCIIUIITHHBI 11/396

(3aUeTHBIX EAMHUIY aKaJIEMUYECKUX YacOB)

KonrakTHasi pabdoTa ¢ npenojaBaresieM: 228
3aHATHA JIEKIIMOHHOT'O THUIIA 108
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 108

CEMHHAPBbI, TPAKTHYCCKUE 3aHSATHUS 54
nabopaTopHbIe padOTHI 54

KypcoBoe npoektupoBanue (KP umum KIT)

KCP 12

Jpyrye BUJbl KOHTAaKTHOU paboThl

CamocrosiTesbHast padoTa 96

®opma Tekyuero koutpoJs (Kp, pedepar, PI'P, acce)

®opma npomexyTounoii arrecrauuu (KP, KIT, 3auer, sx3amen) 3aueT, sk3amMeH 2
(72)




4. Conep:xkanue JUCHUIIUHBI.

4.1. Pazgenpl IMCOMIIMHLI U BUABI 3aHATHH.
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1. | Teopernueckue OCHOBBI 72 36 18 48 | OIIK-2,3
HEOPraHn4ecKou XUMHH (O0mas
XUMMS).
[lepuonnueckuii 3aKOH, CTPOECHHE AaTOMA,
XUMHYECKAsl CBSI3b U CTPOCHHUE MOJIEKYII.
TepMoxuMUsT MU 3JIEMEHTBl XUMHUYECKOU
TEPMOJMHAMHUKU. XUMHUECKOE paBHOBECHE.
KuneTnka XuMUYECKUX PeaKLUN.
PactBopsI 25ekTponuToB. PaBHOBECHS.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
IPOLIECCHI.
Kom1uiekcHble coeuHEHMS.
2. | Heopranuueckasi xumusi «Xumust 36 18 36 48 | OIIK-2,3
3JIEMEHTOB).
Xumus  3nemMeHToB | u Il rpynn
[lepnonnueckoit CUCTEMBI.
Xumusa  snementoB Il u IV rpynn
[lepnonnueckoit Cuctemsl
Xumusa snemerntoB V. — VI rpynn
[lepnonnueckoii Cuctemsl
Xumusa snemento VII- VIl rpynn
[lepnonnueckoit CUCTEMBI.
4.2. 3aHATHSA JEKIMOHHOI0 THIIA.
Ne
asena HanmeHnoBanue TeMsl O6wem, |MHHOBanmoHHas
P U KpaTKoe Co/Iep KaHue 3aHsATUS aKaj. yachl dopma
JUCIUTIAHBI
1 [Teproanyeckuii 3aKOH U CTPOEHHE aToMa. 12
XHUMHYECKAs CBA3b U CTPOEHUE MOJIEKYJI. 12




Ne
asnena HanmenoBanme TeMbI OObeM, |MHHOBanMOHHAA
P U KPaTKOE COJIEPIKaHUE 3aHATHS aKaJ. 4ackel dopma
JUCLUIUIMHBI
2 Tepmoxumus u 3JIEMEHTBI XUMUYECKON 4
TEPMOIMHAMUKHU.
3 Xumudeckoe paBHOBecHue. KMHETHKAa XUMHUYECKHX 8
peaKkuuid.
PacTBOpBI  2JEKTPOJIMTOB M paBHOBECHUS B 16
pacTBopax
4 OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE TTPOLIECCHI. 8
5 KomruiekcHble coetuHeHusl. 12
6 Xumus anementoB | u Il rpynn Ilepuonnyeckoit 4
Cucremsl.
Xumus anementoB |l u |V rpynn 4
[lepuoanueckoit Crucremsl
Xumuss  d-smementoB V. — VIl rpymn 4
[lepuoanueckoit Crucremsl
7 Xumuss  p- onemertoB Y (V' A) rpymisl 4
[lepuoanueckoit CucreMsl.
Xumuss  p- osaementoB VI (VI A) rpymnms 4
[Tepuoanueckoit Crucremsl
Xumust p- anementoB VI rpynmer (VI A) 8
Ileprnognueckoit CucreMsl.
Xumust p- snementoB VI rpymosr (VI A) 6
Ilepnognueckoit Cucremsl.
Heopranmdeckass XuMusi 1 OKpy’Karomias cpesa. 2
4.3. 3aHATHS CEMMHAPCKOIO THIIA.
4.3.1. CemuHapbl, IPaKTHYECKUE 3aHATHSI.
Ne
asena HaumenoBaHue TeMbl O6wem, |MHHOBanuoHHas
P U KPaTKOE COJIEPIKAHHUE 3aHATHSI aKaJl. 9ackel dopma
JVCLIUTUTMHBI
6,7 Kiaccel HEOpraHMYECKUX COSTMHCHHM. 6 rpymnmnosas
JIACKyCCHS -




Ne
asnena HanmenoBanme TeMbI OObeM, |MHHOBanMOHHAA
p U KPaTKOE COACPKAHUE 3aHATHUS aKaJl. 4achl dbopma
JUCLHUTIIUHBI
4 OKuCINTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIINU. 8 rpymnmnoBas
JUCKYCCUA -
1 CrpoeHue aToMa U XUMUYECKas CBSI3b. 8 rpynIoBas
JIACKYCCHS -
2 Tepmoxumus. 4 -
3 Kunetnka XuMHYECKUX peakIuii, XUMHUUYECKOE 4 Crnaiin-
paBHOBECHE. Mpe3eHTaINs,
rpynmnoBas
JTUCKYCCHSI
3 PactBOpBI 371€KTPOIUTOB. 4 rpynmnoBas
JTUCKYCCUS
3 Bydepnsie pacTBopsl, OydepHas EMKOCTb. 4 rpymmoBast
JIACKYyCCHS -
6,7 12 rpyIIIOBast
DNeMEeHThl aHAIUTHYECKOW XUMHH: JAHUCKyCCHA
CEPOBOJIOPOIHBIN METOJ] KAYECTBEHHOTO aHATN3a
CMeCe KaTHOHOB.
7 AHau3 cMecel aHHOHOB. 6 rpymmnosas
JUCKYCCUA
4.3.2. JlabopaTopHble 3aHATHS.
No
HaumenoBanue Tembl O0bem,
paszaena [Ipumeuanue
U KpaTKOE COCpIKAaHUE 3aHATHUS aKaJl. 9achl
JUCHHUTITUHBI
4 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIINH, 4
MPOTEKAIOIINE B KUCIIOW, HEUTPATTbHOU M IIETOYHOMN
cpenax. OKUCIUTEIN U BOCCTAHOBUTEIH.
2 KuneTnka XxuMn4yecknux peakuui. XuMAYECKOe 2
paBHOBECHE.
3 PacTBOpMMOCTH MaOpacTBOPUMBIX COJIEH. 6




Ne
HaumenoBanue TeMbl O0BeM,
paszgena [Ipumeuanue
U KPaTKOE COACPKaHUE 3aHATHUS aKaJl. 4achl
JUCLHUTIIUHBI
3 HNonnble peakuuum B  BOJHBIX  PacTBOpax 6
3JEKTPOAUTOB. ['uaponus coneil.
6,7 XUMUYECKUE CBOMCTBA COCIUHCHMU S-, P- u - 12
3JIEMEHTOB.
6,7 KauectBennsie peakuun KatuoHoB 1 — 5 12
AHAJIMTUYECKUX TPYIIl, KAYECTBEHHbIE PEAKLINU
AQHUOHOB.
5 KoMmmekcHbie COEIMHEHUS MEePEXO0JTHBIX 12
METaJUIOB.
4.4. CamocTosiTe/ibHAsA padoTa 00y4YaroIUXCs.
No
aznena [Iepedyenp BOMIPOCOB AJIst O0neMm, ®dopma
P CaMOCTOSATEIILHOTO U3yYEHUS aKaJl. 4achl KOHTPOJIS
JUCLHUTIIIUHBI
6,7 CreneH  OKHMCIICHHUS ~ 3JIEMEHTOB,  OKCH/BI, 8 VYcTHbI onpoc
TUIPOKCUJIBI, WX KHCIOTHO-OCHOBHBIE CBOICTBA, Nel
HOMEHKJIaTypa, OSMIHMpUYEecCKHe U Trpaduyueckue
(bopMyIIBI.
6,7 Comnu: cpenHue, KUCIblE, OCHOBHbBIE, HOMEHKJIATYpa, 8 VYcTHBIN ompoc
SMIIMPHUYECKUE U rpapudecKre GOPMYIIBL Nel
4 BaxHeilye OKUCIUTENIM W BOCCTAHOBUTENM; 8 YcTHBIH orpoc
W3MEHEHUE  CTENEHEH  OKHUCIEHHS B  XOJE Nel
OKHCITUTEHHO - BOCCTAHOBUTEIHHBIX PEAKITUH.
4 CocraBneHue ypaBHEHUN OKUCIUTENBHO - 8 [TucbmenHbI
BOCCTAHOBUTEJIBHBIX PEAKIIMM, IPOTEKAOIINX B onpoc Nel
KHUCJION, HEUTPAJIBHOM U IIEJIOYHOU cpeax.
[IponykTsl peakuuii; onpeneacHue
CTEXHOMETPUYECKUX KOI((HUIIMEHTOB HOHHO-
AJIEKTPOHHBIM METOJIOM.
1 CrtpoeHue DJEKTPOHHBIX  cJoeB; ¢opMa H 8 [TucbmenHbII
pacroJioeHue opOuTaieil B mpoCTpaHCTBE. ompoc Nel
1 Meron BanenTtHwix cBszeid (MBC); snexktpoHHOE 8 YcerHblii onpoc
CTPOCHME W BAJIEHTHOCTH ATOMOB B COEJINHEHHUSIX. No2
1 I'eomeTpuyeckoe CTpOCHUE NPOCTBIX U 8 YcerHsli ompoc
No2

KOMIUIEKCHBIX coeMHeHnI. [ mbpuauzanms
aTOMHBIX OpOUTaNeH.
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Ne
asena [Tepeuenn BOIpOCOB IJist O06newm, ®dopma
P CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl KOHTPOJISL
JUCIUTIAHBI
2 TepMoxumuueckue ypaBHeHus. 3akoH [ecca. 8 Y CTHBII OTIPOC
Pacuér TernoBbix 3¢ (heKTOB XMMHUECKUX PEaKIIUM. No2
3 CKopoCcTh XMMHUYECKOH peaklny; 3aBUCUMOCTh 8 VCTHBII Ompoc
CKOPOCTH peakliy OT KOHIIEHTPALlMU BEIIECTB U Ne2
TEMIEPATYypHI.
HcxoaHbie ¥ paBHOBECHBIE KOHIICHTPALIUU
BenecTB. KoHCcTaHTa XUMUYECKOTO PaBHOBECHS.
[Tpunmun Jle [laTense.
6,7 Xumus p- snementos I rpymnmsi. 8 [TucpbmeHHBII
Xumus d- anementoB VI, VII u VIII rpynm. orpoc Ne2
6,7 Xumus d- anementos I u Il rpynmn. Xumus p- 8 [IncemenHsbIi
snemeHToB [V rpymnmsl (070BO U CBUHEI) U orpoc Ne2
p- 7IeMEHTOB V Ipymnnbl (CypbMa U BUCMYT).
6,7 Xumus p- anementoB V u VI rpynn (azor, pocdop; 8 [TucbmenHbIi
cepa, celieH, TeITyp) U p- anemeHToB VII rpymiesr. ompoc Ne2

4.4.1. Tembl pe(bepaTOBz.

4.4.2. TeMbl TBOPYECKHUX 3aJaHMI1.

5. IlepeyeHb y4eOHO-MeTOAMYECKOT0 o0ecmeYeHus: AJIsi CAaMOCTOATEIbHON PadoThI
00y4YaKIIUXCS M0 TUCHUILINHE.

MGTOI[I/ILIGCKI/IG YKa3aHusa JJ1 06yqa}oumxc;1 Mo OpraHu3annun CaMOCTOSITEILHOMI pa6OTI>I
no JUCHUINIMHE, BKIIIHOYAsAd MCEPpECUYCHb TEM CaMOCTOSATEIbHOU pa6OTI>I, (I)OpMBI TCKYIICTO
KOHTPOJIA 1O AUCHUINUIMHE H Tp€6OBaHI/I$I K HUX BBIIIOJHCHUIO PAasMCIICHLI B 3J'I€KTpOHHOI71

UH(POPMAaLIMOHHO-00pa30BaTENbHOM

cpene CIIOI'TU(TY)

http://media.technolog.edu.ru

Ha

caire

Menns:

6. ®oH/ OLIEHOYHBIX CPEJCTB /ISl IPOBeeHUsI POMEKYTOYHOM aTTeCTAllUN

CBOEBpEMEHHOE BBINIOJIHEHHWE OO0YYaloIIUMCA MEPONPUITUNA TEKYHIEro KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JOCTUTHYTH) IOPOTOBBIH YPOBEHb («yIOBIETBOPUTEIBLHO») OCBOEHUS
MIPEAYCMOTPEHHBIX YIEMEHTOB KOMIETEHIUH.

Pe3ynbraThl NUCLMIUIMHBI CUMTAIOTCS JOCTUTHYTBIMHU, €CIA JUIL BCEX JJIEMEHTOB
KOMIIETEHIIMH MPEBbIIIEH (JOCTUTHYT) MOPOTOBBIA YPOBEHb OCBOCHHSI KOMIIETEHIIMH Ha TaHHOM

oTalIc.

HpOMe)KYTO'-IHaH arTecTanud 1Mo AUCHUILIMHE IPOBOAUTCA B (bopMe 3a4€Ta U O3K3aMCHOB.
K caadye 3aucTa MAOIYCKAKOTCA CTYACHTBI, BBIIIOJIHUBIINE BCC (bOpMLI TCKYLICTO

KOHTPOJISA.

® Iyuxramu 4.4.1-4.4.5 packpbiBaeTcs TeMaTnka pedepaToB, TBOPUECKHX 3aauii, PIP, KOHTPOIbHBIX
pabort, acce u T.1 (ecnu npexycmorpero PITJT).

10
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3auer MpeaycMaTpUBAIOT BBIOOPOYHYIO IPOBEPKY OCBOEHHMS IPEIYyCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHIMH M KOMIUIEKTYIOTCS BOIpocamMH (3aJaHUsIMU) JIBYX BHJOB:
TEOPETUYECKUI BOIIPOC (17151 IPOBEPKH 3HAHMI) U KOMILUIEKCHAas 3afaya (U1l IpOBEpKU YMEHUH
Y HaBBIKOB).

IIpu cnade 3adera, CTYAEHT IOJIydaeT TPU BOIPOCA M3 IEPEUHs, BPEeMs IMOATOTOBKU
CTYJEHTa K YCTHOMY OTBETY - 10 30 MuH.

ITpumep BapraHTa BOIPOCOB Ha 3ayeTe:

1. JInst crieayroniux BEMIeCTB HAMMIIUTE SMIHPUIECKUe (OPMYIIbl; YKaKUTE YUCIO O
U 7T CBA3€H LIEHTPAJIbHOI'O aTOMa U MEXaHU3M UX 00pa30BaHUs; YKaKUTE MOJSIPHOCTh CBS-
3edl; ompenenure TUN THOPUIM3ALUM aTOMHBIX OpOMTaneld LEHTPaJbHOTO aroMa u
POCTPAHCTBEHHYIO KOH(urypanuio coequnenus: xyuopus Bucmyta(lll), cepnas xucnora,
rexcaakBanukess(1l) xmopu.

2. HanmmuTe ypaBHEHUS peakiuii: a) cepHasi KUCJIOTa + HOAUJ Kayusi; O) mepMaH-
raHat HaTpus + OpOMHJI Kanus + cepHas Kuciora (pa30.); B) cyiabdar Xpoma + THIPOKCH
kanus (130.); T) apceHat HaTpus + BoJa.

3. Paccumraiite pH crnemyrommx pactBopoB: a) 0.03M docdopucras kuciora; 0)
0.002M docdat kanus; B) 0.05M xmopu ITUHKA.

[Tpumep BapraHTa SK3aMEHAITMOHHOTO OHJIETA:

VYuebHast qucuuumHa «O01as 1 HeOpraHUIeCKast XUMUS)

Ix3amenayuonnsvlii ourem Ne

1. Pannycel aroMoB, uX W3MEHEHHME B Nepuojax M rpynmnax llepuoanyeckoi CHUCTEMBI.
3aBHCUMOCTb KHCJIOTHO-OCHOBHBIX CBOWMCTB COEAMHEHHs OT paauyca LEHTPAJIbHOIO
aToma.

2. OK30- W DJHIAOTEpMHUYECKHME peakuuu. Tepmoxumuueckue ypaBHEeHHs. M3MmeHeHue
CTaHJAPTHON SHTAIBIIMU B XUMUYECKON PEAKIUU.

3. Ponp Momekyn pacTtBOpuTens B IpoLEccax JJIEKTPOIUTHYECKOM  JUCCOLMALUU.
I'unparanus u rugpatHas 000J0YKa HOHOB. AKBAaKOMILJIEKChl METaUIOB, UX KHUCJIOTHBIE
CBOMCTBA.

@DOH/J OLIEHOUHBIX CPEJCTB MO AUCHMILTUHE npezacTasieH B [Ipunoxenun Ne 1

7. IlepeyeHb OCHOBHOII M JONMOJIHHUTEJIbLHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI
AJIS1 OCBOCHHS THCHHUIINHBI

a) OCHOBHAas JUTepaTypa:

1. O6mias u Heopranuveckast xumus: yue6. mocooue: B 2 T. T.1. TeopeTuueckue 0CHOBBI XUMHH.
ITon pen. A.®. BopobseBa.- M.: AkagemkHura. 2004. - 371c.

2. O6mas u Heopranwueckas xumus: T.2. XuMHYecKkre CBONCTBA HEOPTAHUYECKUX BEIECTB.
[Ton pea. A.®. Bopo6reBa.- M.: Akanemknura. 2006.- 544 c.

3. CyBopos, JI.B. O6mas xumus: Yuebnuk / JI.B. CyBopos - CI16: Xumus, 2007.-623c.

4. TonpOpaiix, 3.E. Ilpaktukym mo Heopranumdeckoit xumun./ 3.E. TonpOpaiix - M.: AnbsHc,
2013.- 350c.

5. TonwOpaiix, 3.E. CoopHuk 3amay u ynpaxxkuenuit mo xumun./ 3.E. Tonpbpaiix - M.: AcTtpens,
2004.- 383c.

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:

6. Axmero, H.C. Ob6mas u Heopranudeckas xumus: YueOnuk / H.C. AxmeroB- M.: Bricmias
mkoia, 2014. - 752c.

7. ®aneeBa, H.B. Heoprannueckas xumus yriaepona: ydeb. mocobme/ H.B. daneesa- CIIO:
CIIGI'TU (TY), 2004. - 43 c.
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8. bammakor, B.M. Knaccel Heoprannuecknx coeauHeHui: yued. mocodue/ B.M. bammakos-
CII6.: CIIOI'TU (TY) «Cunresy, 2007. - 34 c.

9. bammMakoB, B.M. Tabauupl OCHOBHBIX CBOMCTB JJIEMEHTOB M HMX COEAWHEHHH: MeTo.
VYxazanus / B.1. bammaxkos u ap. — CI16: CIIOI' TU (TVY), 2007. — 37c.

10. Kucenea, H.II. Crexumomerpuyeckue 3aKOHbl XHMHH. ATOMHBIE, MOJEKYJISPHbIC H
MoJsipHbIe Macchl: yue0. mocooue/H.I1. Kucenésa- CI16: CII6ITU (TY), 2007.- 26c.

11. Xumus snementoB. Yacte 1. S-amementsl: yueO. nmocobue / B.M. bammakos u ap. - CIIG6:
CIIoI'TU (TY), 2008. -78c.

8. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CceTH
«HTEepHeT», HEOOXOAMMBIX /15l OCBOCHHS TUCIHUILIUHBI.

yuebHbIN nnaH, PNAa Z yuyebHO-meToamMueckne MaTepwuans:
http://media.technolog.edu.ru

3/IEKTPOHHO-6UBNMOTEYHbIE CUCTEMDI:

«DJeKTPOHHBIN YnTaNBHBIH 321 — bubnmoTex» https://technolog.bibliotech.ru/;

«Jlans (ITpodeccus)» https://e.lanbook.com/books/.

Jlns co3maHus WHAMBHIYalIbHBIX 3aJaHUN JUI1 CaMOCTOSATEIBHON pPabOThI CTYACHTOB
cOpMHUpPOBAH KOMIBIOTEPHBIA OaHK JAHHBIX, COJACPIXKALIMA MaTephal IO BCEM TeMam,
NpPEJCTAaBACHHBIM Ui CaMOCTOSATENIbHOW paboThl. Ha ocHOBe OaHka JaHHBIX CO3/aHa U
3G GEKTUBHO HCMOJB3YETCSI KOMIBIOTEPHAs MporpamMma ais (OPMHUPOBAHUS COACPIKAHUS
CaMOCTOSTCIILHBIX Pa0OT MHIUBUAYAILHO JUISL KaXI0TO CTyAeHTa. [IporpaMMa 1aeT MMUpoKue
BO3MOXKHOCTH BapbHpPOBAaTh HE TOJBKO COJAEPYKAHWE 3aJaHUil MO pPa3IMYHBIM TeMaM U HX
COYCTAaHUSAM, HO TaKXKe UX 00BEM.

9. MeToauyeckne yKazaHus sl 00y4alOUIUXCsl 0 OCBOEHU 0 TUCIHILIMHBI.

Bce Buabl 3aHatuil no qucuuiuinae «OO0Ias ¥ HeOpraHuveckass XUMUs IPOBOJATCS B
COOTBETCTBUU ¢ TpeOoBaHusiMu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbIx 3ansTHii. JIJabopaTopHbIe 3aHATHUS.
OO6mune TpeGoBaHUs K OPraHU3allMU U TTPOBEACHHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Bunsl yuebHbix 3ansatuil. Jlekums. OOuiue
TpeOoBaHUS;

CTO CIIoI'THU 018-2014. KC VK/IB. Bunel yueOHbix 3aHsaTHid. CeMHHapbl H
npakTHdeckue 3ansaTus. Ooume TpedoBaHNs K OpraHu3aluy U MPOBEACHHUIO.

CTII CIIGI'TU 048-2009. KC YKB/. Buabl yuebHbix 3ansTuil. CamocTosTenbHas
IaHupyemMas paborta cryneHtoB. OO0mue TpeOoBaHUs K OpraHU3alUK U TIPOBEACHHUIO.

CTII CIIoI'TH 016-2014. KC YKB/I. ITopsinok nmpoBeaeHus 3a4€TOB U HK3aMEHOB.

[InanupoBaHue BpeMeHH, HEOOXOAMMOIO Ha H3YyYEHHE MaHHOW JUCLMILIUHBI, JTy4Ile
BCETr0 OCYILECTBIISITh Ha BECh CEMECTp, NMPEAyCcMaTpHuBas NMPHU ITOM DPETYISIPHOE MOBTOPEHUE
MIPOMJICHHOI'O0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMHU MPABHIIBHOM OpraHM3aluu y4eOHOro mporecca i CTYACHTOB
ABIISIETCS:

IUTAHOBOCTh B OpraHU3alluu yueOHO! paboThl;

Cepbe3HOE OTHOIIIEHNE K U3YUYEHUIO MaTepHara;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTymeHT MOJDKEH TPUXOAWUTH, MMesl Oarak 3HaHWUH W BOMPOCOB MO YiKe
U3y4EHHOMY MaTepHaiy.

10. ITepeyenb MH(POPMALMOHHBIX TEXHOJOTHIi, HCMOJIb3yeMbIX IPU OCYLECTBJIECHUH
0o0pa3oBaTeIbLHOIO Mpolecca Mo AUCIUIIHHE.
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10.1. UudopmManmoHHbIe TEXHOJIOTHH.
B yueOHOM mpouecce 1O JaHHOM JUCHUUIUIMHE NPEIYyCMOTPEHO HCIOJIb30BaHUE
MH(OPMALIMOHHBIX TEXHOJIOTHI:
YTCHUE JIEKLUI C UCII0JIB30BAHUEM CIalA-IIPE3CHTALUM;
B3aNMO/ICIiCTBIE ¢ 00YYaIOIIUMUCS TOCPEACTBOM IEKTPOHHOMN MOYTHI.
Pa3paborana wu wucmonb3yercss B y4eOHOM TmpoIlecce KOMITBIOTEpHAs Iporpamma
“TpeHakep-KOHTPOJIEp” TI0 TPEM OCHOBOIIOJIATAIOIIMM TEMaM Ha4aJIbHOTO MepHOoIa O0yUEHUS:
- KJIACChl HEOPTAHUYECKUX COCIMHEHUI
- OKUCJIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKITHH.
- peaKkIuu MOHHOTO OOMEHa.
[To Teme “Kiaccel HeOpraHMYECKHMX COCAMHEHUN  co3JaHa KommbloTepHas ‘“‘Tect-
nporpamma’’, MO3BOJISIIOLIAsE OTIEPATUBHO MPOBEPSATH 3HAHUS CTYJEHTOB.

10.2. IIporpamMHoOe oOecnieyeHue.
Microsoft Office (Microsoft Excel);

10.3. UndopmManmoHHbIe CIPABOYHbIE CHCTEMBI.
CripaBOYHO-TIOMCKOBAs cucTema «Koncynprant-ILocy,

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

zhurnal.mipt.rssi.ru.

11. MarepuajbHo-TexHHYecKasi 0a3a, HeoOXoauMasi JJdsi  OCylIeCTBJIECHUS
00pa3oBaTeJILHOIO NMPoIecca Mo AUCIHHUILINHE.

JUia BeneHMs JIEKIIMOHHBIX M TNPAKTUYECKUX 3aHATUM Hcrosb3yercs boibiias

XUMHYECKas ayJquToOpus, HMMeEIoLas JIeMOHCTPAllMOHHBIH MYJIbTUMEIUIHBIN KOMILIEKC,
KOJUIEKIIUSI PEaKTUBOB M NMPUOOPOB Ui JEMOHCTPALMU XMMHUYECKUX pEakUuidl BO BpeMs
JeKUUH. AyIUTOpPUM [UIs TMPOBEACHUS CEMHHAPCKMX W MNPAKTUYECKUX 3aHATHH. Tpu
nmabopaTopHbIX 3anma  (J1abopaTOpHBIM  KOMIUIEKC), oOmied rmomansio 300 KB.M.,
YKOMIUIEKTOBAaHHBIX ~THUIOBBIM XHUMHYECKHMM O0OOpYyIOBaHHEM (BBITSKHbIE IIKaQBI,
TEPMOCTATh,
BEChl, LEHTPU(YTH, AUCTUIATOPBI, HACOChl, My(enbHbIe Me4H, HarpeBaTelbHble OaHu,
MHUKPOCKOIIBI), HA0OpaMu PeakTUBOB U J1a0opaTOpHOM mocyibl. JIokanbHast KOMIbIOTEpHAs
CeTb C BBIXOJOM B MHTEpHET, C NMPUHTEpPaMH, CKaHepamH. B ykazaHHOM jabopaTopHOM
KOMIUIEKCE BO3MOKHO IpOBEAEHHE J1a0OpaTOPHBIX pabOT MO HM3YYEHHUIO XUMHUYECKHX
CBOMCTB HEOPraHMYECKMX COEJUHEHWI: TOMOTE€HHBIX U TETEPOr€HHBIX PaBHOBECHH,
KHCIIOTHO-OCHOBHBIX PABHOBECHM,  OKHMCIUTEIbHO-BOCCTAHOBUTENIbHBIX PpEaKIM; I10
CHUHTE3y HEOPraHMYECKHUX COEAVHEHMH, YCTAHOBJIEHHIO U M3YyYEHUI0O HUX COCTaBa,
CTpPOEHUS, CBOMCTB U ...

12. Oco0eHHOCTH OCBOEGHHMS JUMCHHUILUIMHBI MWHBAJUIAMH M JHLAMH C
OrpaHMYEeHHBIMHU BO3MOKHOCTSMHU 3/10POBbSI.

JUis WHBaNIMIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMU Yy4yeOHBIE MpoLecc
OCYILECTBIIsIETCS B COOTBETCTBUM ¢ [lonojkeHueM o0 opraHM3alnuu y4eOHOTO Ipolecca A
00yJYeHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPXKACHHBIM pekTopoM 28.08.2014r.
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[Tpunoxxenue Ne 1
K pabodyeil nporpaMme AUCLUIIINHEI

@DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 IPOBe/IeHUs] IPOMEKYTOUYHOM aTTeCTALMHU 10

AUCIHHUIIJINHE «06[11&5{ U HCOPraHU4YCCKasd XHUMMI»

1. IlepeyeHb KOMIIETEHIIHIi U 3TANIOB UX ()OPMUPOBAHUS.

Komnerenuuu
Jran
Nupexc ®opmyaHpoBKa’® ¢popmupo
BaHus’
OIIK-2 Cr1ocoOHOCTB UCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX | MPOMEKY
JTMCLIHUIUIAH B IPO(. AEATEIBHOCTH, IPUMEHSATH METOIBI TOYHBIH
MaTEMaTHYECKOI0 aHaJIN3a U MOJIEJIMPOBAHUS, TEOPETUUECKUX U
HKCHEPUMEHTAIbHBIX HMCCIEIOBAHUM.
OIIK-3 Crnoco6GHOCTB HCIIOIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI | MPOMEXKY
JUIS IOHUMAaHMSI OKPYXKAIOLIEro MUPa U SIBICHUN IPUPOJIBI. TOYHBIH

2. loka3zaTeu M KPUTEPUU OLEHNBAHUS KOMIETEHIMHA HA Pa3IHYHBIX dTamax UX
(hopMHUpoOBaHUS, IIKAJIA OLIEHUBAHMSI.

Ilokazarenu oueHkn
pe3yJIbTaToB IInanupyemblie Kpurepuit
Komnerennun
OCBOCHHS pe3yJIbTaThl OLICHUBAHUS
JUCLIUTIINHEI
OcBoeHue pazfaena 3Haer: Crpykrypy | [IpaBunbHbIe OIIK-2,3
Ne 1,2 [leprognueckoit CucTeMbl | OTBETHI Ha BOIIPOCHI
JJIEMEHTOB (mepuoasl, | k 3auety Ne 1 —5,
TPYIIIBL, TOATPYIIIIHI) K 9k3ameny Ne 1-
16
[opsiok 3anonHenus | [IpaBusibHbIe
NIEKTPOHHBIX  CJIOEB U | OTBETHI HA BOIPOCHI OIIK-2,3

3 o
KHPHBIM HIpﬂ(l)TOM BbIJACJICHA Ta Y4CTb KOMIICTCHIIMH, KOTOpAad (l)OpMI/IpyeTCH B XOJ¢€ HU3YUCHHSA JaHHOU

JUMCLUILIMHBI (€CII KOMITETEHIUS OCBAaUBaETCsl ITOJIHOCTBIO, TO (hparMeHThI)

sTan (opMupoBaHMA KOMIETEHIH BbIOMpaercs mo m.2 PIIJ] m yuyeOHOMy muaHy (HAYalbHBIA — €CIH HET
MPEECTBYIOMNX IUCIHIUINH, HTOTOBBI — €CIM HEeT TMOCIeAYIOMNX IUCHUIUIMH (WM KOMIETEHIUS He
thopmupyetcs B xoae npakTuku win I'MIA), npoMeXyTO4YHBIH - Bce IPYTHE.)
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Tloka3arenu orieHKHN

pe3yJIbTaToOB [Inanupyemble Kpurepuit
Kommerennuu
OCBOEGHUS PE3yNIbTaThI OLICHUBAHUS
JTUCHUTITUHBI
00o05104eK K 3ayety Ne 1 — 5,
MHOT03JIEKTPOHHBIX K 9k3ameHy Ne 1-
aTOMOB; npuHIMI | 16
MUHUMYyMa SHEPTUH,
npasuio ['yHna, npuHLHAI
[Taymnu.
OcHoBHbIE [IpaBuibHbIE OIIK-2,3
XapaKTEePUCTUKU OTBETHI HAa BOMPOCHI
XUMHAYECKOU CBSI3H. K 3auety Ne 1 — 5,
K ok3ameHy Ne 1-
16
OcBoenne  paszgena | 3maer: 3akoH Ilecca wu | IIpaBunbHbIE OIIK-2,3
Ne3.4 CJIE/ICTBHS U3 HETO. OTBETHI Ha BOIIPOCHI
K 3aueTy Ne 26 - 28,
K 9Kk3ameny Ne 17-
23
3aBUCUMOCTh KOHCTaHTHI | [IpaBunbHbBIE OIIK-2,3
paBHOBECHUSI XUMHUYECKOHM | OTBETHI Ha BOIPOCHI
pEaKkIuu OT CTaHAApTHOTrO | K 3a4dety Ne 26 - 28,
3HAYCHHUS U3MEHEeHus | K dk3ameHy Ne 17-
cBOOOTHOM sHepruu | 23
['n66ca.
OcBoenue pazaena 3Haer: Xapaxrep | [IpaBunbHbIE OIIK-2,3

Ne 4

3aBUCHUMOCTH CKOPOCTH
XAMHYECKOW  pEaKIHH
oT TeMnepaTyphbl,
ypaBHEHUE AppeHuyca.

OCHOBHBIC ITOJIOKCHUS

OTBETHI Ha BOMPOCHI
K 3auety Ne 13 — 24,
26 - 28,

K 9Kk3ameHy Ne 17-

23, 24 - 35.

15




16

Tloka3arenu orieHKHN
pe3yIbTaTOB
OCBOEHUA

JUCHUITIINHBI

[Inanupyemble

PE3yNIbTaThI

Kpurepuit

OLICHUBaHUA

Kommerennuu

TEOpPUH
ANEKTPOJIUTUYECKON
JUcCcoLManuu
Appenuyca.

HNonHoe mnpousBeneHue
BOJAbl M BOJOPOAHBIN
MOKa3aTellb.
Bydepnoe neiicTBue
cMmeceit cnabbIx
ANEKTPOJUTOB U  HX
coJiei.

OCHOBHBIE TIOJIOKEHUS
Teopuid KHUCIIOT W
ocHoBaHuil bpencrena
— Jloypu u JIsrouca.
I'omorennsie 51
reTepOreHHBIC
paBHOBeECHUS B

pacTBopax.

OcBoeHue paznena

Ne 5

YmMmeer: CocTaBiiTh
ypaBHEHUS
OKHUCJIUTEILHO -
BOCCTAHOBHUTCIIBHBIX

peaKkui.

[IpaBunbpHBIE
OTBETHI Ha BONPOCHI
K 3auety Ne 7 - 12,
K 9k3ameny Ne 36 -
41

OIIK-2,3

Onpenenarsb
BO3MOYXHOCTh
MIPOTEKAHUS

OKHCIIUTCIBHO —

IIpaBunbHbBIE
OTBETHI HAa BOIPOCHI
K 3auety Ne 7 - 12,

K 9Kk3ameny Ne 36 -

OIIK-2,3
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Tloka3arenu orieHKHN
pe3yIbTaTOB
OCBOEHUA

JUCHUITIINHBI

[Inanupyemble

PE3yNIbTaThI

Kpurepuit

OLICHUBaHUA

Kommerennuu

BOCCTAaHOBUTCIIbHBIX
pCaKHI/Iﬁ 110 BCJIMYMHaM
CTaHAapTHBIX
OKHCIIUTCIBHO —
BOCCTAaHOBUTCIIbHBIX

IIOTCHOHAJIOB.

41

OcBoeHue paznena

Ne 6

3naer: poJIb
KOMIUIEKCOOOpa30BaHu
b B XUMHYECKOM
MOBEJICHUN D3JIEMEHTOB
U UX  COECIUHEHHU.
Ornpenenarsb
reOMETPUUYECKYIO
KOH(UTyparuio
KOMILJIEKCHOTO
COCIMHEHUs,  IHCaTh
BBIPQXEHHUSI  KOHCTAHT
HECTOMKOCTH
KOMIUICKCHBIX

COETUHEHUN.

[IpaBunbpHbBIE
OTBETHI HAa BONPOCHI
K 3agery Ne 7 - 12,
25,

K 9K3ameHy Ne 42-
47

OIIK-2,3

OcBoenue pazaena

Ne 7-13

3Haer: XUMHIO
JJIEMEHTOB TJIABHBIX H
MOOOYHBIX  MOATrPYIII
ITepuoanueckoit
Cucrembl.  CrpoeHue
aTOMOB, MX  CTENEHH
OKHCJICHUSI, BaJICHTHBIE
BO3MO>XHOCTH.

CoctaB U crTpoeHue

IIpaBunbHbBIE

OTBETHI HAa BOIPOCHI
K 3auety Ne 31 — 35,
K 9Kk3ameHy Ne 48

-71.

OIIK-2,3
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[Tokazarenu oueHKH
pe3yJIbTaToOB [Inanupyemble Kpurepuit
Kommerennuu
OCBOCHUS pe3yabTaThl OLICHUBAHUS
JTUCHUTITUHBI
TUIHYHBIX
COCIMHEHUN.

[Ixana onennBanus coorserctByeT CTO CITIGI TU(TY):

€ClIM TI0 JTUCIUIUIMHE TPOMEXKYTOUHAs aTTeCcTalus MPOBOAWTCS B (opme 3adera, TO
pe3yJIbTaT OLCHUBAHUS — «3aUTEHO», «HE 3a4TCHOY;

€CIIM 10 JUCIHUIUIMHE MPOMEXKYTOYHAs aTTECTaIus MPOBOAMTCS B (opme 3K3aMeHa U
(unu) KypcoBOro mpoekTa (paboThl), TO IIKaNa OICHUBAHUS — OaJlIbHAs.

3. KoHTpobHbBIE 3a]aHUS I IPOBEACHUS MPOMEKYTOYHOM aTTeCTAlUH.
Bomnpocsl k 3auéry.
1. I cnenyromux BEIIecTB HAMUIIUTE SMIUpUIecKrue (OPMYIIbl; YKaKUTE YUCIIO O U 7T CBSI3ei
ueHTpaanoro aToMa U MEXaHU3M UX 06p3.30BaHI/I$I; YKa)KI/ITe HOJI?[pHOCTI) CB?I?;Cﬁ n HOJI?IpHOCTI)
MOJIEKYJIBI B IIEJIOM; OIIPEeAETUTe TUIl THOPUIN3AllMd ATOMHBIX OpOUTalIel IIEHTPAIbHOIO aTOMa
Y TIPOCTPAHCTBEHHYIO KOH(DUTYpAINIO COSTUHEHHS: XJIOpU BUCMYTa, OpoMaHTuapui Gocdop-

HOU KuC0THI, HaTpust TeTpanononamiaaar(ll).

2. JIns cneayronmx BEeCTB HalUIIUTe SMINpUYecKue (OpMyJbl; YKaXKUTE YUCIO O U T
CBsI3el IIEHTPAJIHHOTO aTOMa M MEXaHW3M MX 00pa30BaHUS; YKAXKHUTE IMOJSAPHOCTH CBA3EH U T10-
JSIPHOCTH MOJIEKYJIBI B II€JIOM; OTIPENIEIUTE TUI THOPUIN3AIlMN aTOMHBIX OpOUTAaJel IEeHTpallb-
HOTO aToMa U MPOCTPAHCTBEHHYIO KOH(MUTYPALUIO COCIUHEHUS: XJIOPUCTBIA THOHUI,
MeTaKkpeMHHeBas KucaoTa; Kanus rekcabpomoupuaat(lll).

3. JIns cneyronmx BeIecTB HaAMMIIUTE SMIUpHUUEcKUe (GOPMYIIbl; YKaKUTE YUCIIO O U 7T
CBsI3EH IEHTPAJIHHOTO aTOMa M MEXaHW3M MX 00pa30BaHUS; YKAXKHUTE MOJSIPHOCTh CBS3EH U TI0-
JSIPHOCTH MOJICKYJIBI B IIEJIOM; OTIPEIEIUTE TUI THOPUIN3AIlMU aTOMHBIX OpOUTAaJel IEHTpallb-
HOT'O aTOMa M IMPOCTPAHCTBEHHYIO KOH(MUTYpPAIIUIO COCTUHEHUS: TU(TOPUI KUCIOPOa; TETpau-
O] TeTypa; HaTpus TerparugpokcormakaT(ll).

4. J1ns cneayronux BeIIecTB HAMIIUTe SMIUpUYecKue (GOpMyJibl; YKaXKUTE YUCIO O U T
CBsi3el IIEHTPAJIBHOIO aTOMa M MEXaHU3M UX O00pa30BaHUS; YKAXKHUTE MOJSAPHOCTh CBA3EH U IO-

JIIPHOCTHb MOJICKYJIBI B LICJIOM; OIIPCACIINTC THUIL 1"1/16p1/1)11/13au1/11/1 ATOMHBIX Op6I/ITaJ'IeI\/’I HCHTpAIb-

18




19

HOT'O aToMa M NPOCTPAHCTBEHHYIO KOH(UTYpalMIO COSAMHEHUS: TUOKCU Cepbl; TrekcadTopua
cenena; quammuHocepeopa(l) Hurpar.

5. J1st ciaenyromux BEIIeCTB HAUIIUTE SMIIMPUYECKHE (OPMYJIbI; YKaKUTE YUCIIO O U 7T CBSI3E
HEHTPaIbHOr0 aTOMa U MEXaHU3M UX 00pa30BaHMsl; YKaKUTE MOJISPHOCTH CBSI3EH U MOJSIPHOCTD

MOJIEKYJIBI B II€JIOM; OIIpeIeIuTe TUIl THOPUIN3allMd ATOMHBIX OpOuTaliel IEHTPaIbHOIO aTOMa

U TIPOCTPAaHCTBEHHYIO KOH(HUTYpaIuio coequueHus: Tpudropun iona; pocduna; HUTpaT-uoOHa,

rekcadTopocHIMKaTa BOZOPOAA.

6. J171st ciemyromux BEIeCTB HAMUIIIUTE SMITUPUYECKHE (OPMYJIbI; YKaKUTE YUCIIO O U 7T CBSI3Ei
[EHTPAJIBLHOTO aTOMa U MEXaHU3M MX 00pa30BaHUs; YKAXKHUTE MOISIPHOCTh CBA3EH U MOISIPHOCTH
MOJIEKYJIbI B LI€JIOM; OTIpe/IeINTe TUIl THOPUAU3AllMY aTOMHBIX OpOHUTaIel IEHTPaJIbHOIO aToMa
U IPOCTPAHCTBEHHYIO KOH(MUTYPALIUIO COEAUHEHU: TPUPTOPU XJI0pa; KapOOHAT -MOHa;

terparuapokcortombaTa(ll) kamus.

7. Hanummre ypaBHEHUs peakIuii: a) a3oTHas Kuciota (KOoHI.) + cepedbpo; O)
TUIIOXJIOPUT Kajaus + BoJa; B) TUApua HaTpus + Boja; B) dochop + ruapokcum Oapus; 1)
HoTHOBaTasi KUCIIOTa + MEPOKCU] BOJAOPOAA; €) Cylb(haT MarHus + Boa.

8. Hanummre ypaBHeHUs peakiuii: a) Tuokcua Mapranna + xmopun xenesza(ll) + cepnas
KHCJI0Ta; 0) AMXpOMAT KaJus + MEPOKCH]T BOJOPOIa; B) OpoMar Kamusi + OpoMu HaTpus + cep-
Hasl KUCIIOTa; T') XJOPUT Kablus + Boja; 1) cyabdart xenesa(Ill) + Boga; e) Temaypur Hatpus +
BOJIA.

9. Harmmmre ypaBHEHHUs peakIuii: a) XJIOpHU XpoMa + THIIOXIIOPUT HATPHUS + THAPOKCHT
HaTpus; 0) uxpomar kKanus + ¢pochopHoBaTHCTas KUCIOTA + CEpPHAsI KUCIIOTA; B) CyJab(daTr Map-
rafia + xjopar Kainus + THIPOKCcH]I Kamus (130.); T) cyab(aT altoMUHUS + BOJA; /1) TUTIOMOIUT
HaTpus + Boza; e) Hutpat xene3a(ll) + runpokapboHar kanus + Boja; k) BACMYTaT Kaius +

HUTpAT Xpoma + a30THas KUCIIOTa.

10. Hanummre ypaBHEHHs peaklMii: a) cepHass KuciloTa + ¢Topuj Kampuus;  0)
nepMaHrasat Hatpus + noaua onosa(ll) + runpokcun HaTpus; B) MOAAT Kanus + cynbdun Ha-
TpHs + CepHas KUCIOTa; T) cylbdaT CBUHIIA + THAPOKCUA Kamusi (HeIOoCT.; u30.); 1) apceHar
HaTpus + BOJla; €) HUTpAT Maruusi + Boja.

11. Hanummre ypaBHEHUs peakuMii: a) cepHas Kuciota + OpoMuj Kampuus;  0)
nepMaHraHaT HaTpus + HUTPAT MapraHua + FHJIPOKCUI HATpUs; B) Cyab(QuUa HaTpus + cepHas
kucnora; T) cyabdar onosa(ll) + rugpokcun kanus (HemocT.; u30.); 1) apceHaT HATpHs + BO-

Ja; €) HuTpat Oepuiuiasi + Boja.
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12. HanmummTe ypaBHEHUs peakiuii: a) cepHasl KHCIOTa + MOIuA Kanbius; O) maHra-
Hat Hatpus + quxmnopun onoBa(ll) + ruapokcun Hatpus; B) OpomMaT Kanus + cyab(QuUT HaTpUA +
cepHasi KUCJIOTa; T) cynb(dar Xpoma + TUAPOKCHI Kajaus (HeIoCT.; u30.); ) apceHaT HaTpus +
BOJIA; €) HUTpaT MapraHia + Boja.

13. Paccuuraiite pH cnenyrommx pactBopos: a) 0.005M xnopua nuaka; 6) 0.02M kap6o-
HaT kanus; B) 0.03M apcenar natpus; r) 1.5M dopMuat aMMOHUS.

14. Paccuuraiite pH cnenyrommx pactBopos: a) 0.004M nepxiopara ammonusi; 6) 0.75M
docdopnas kuciora; B) 0.02M cynbdat Maprasia.
15. Paccumuraiite pH B cenyromux pactopax: a)0.05M 6pomHoBaTHcTas kuciaora; 6) 0.01M

ruapokcua kanus; B) 0.001M nutpat cepedpa.

16. Paccuuraiite pH crnenyromux pactBopos: a) 0.03M ¢docdopuas kucnora; 6) 0.002M
docdar kanus; B) 0.05M xnopun 6epmnus; 1) 0.4M MypaBbHHAsI KUCIIOTA.

17. Paccumraiite pH cnemyromux pactBopoB: a) 0.03M dochopHoBaTHCTasS KHCIOTA; 0)
0.002M nudocdat xanusg; B) 0.05M xsiopu HUKENS.

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

19. Paccunraiite pacTBOpUMOCTH (ochaTa MarHus (B MOJIB/T U T/1): a) B Boze; 0) B mpu-
cyrctBuu 0.005M docdara xanwus.

20. PaccuuTaiite pactBopuMocTh (hocdara cepebpa: a) B Bojae; 6) B nmpucyrcrsun 0,01M
docdata kamus.

21. PaccuwnraiiTe pacTBOpUMOCTh KapOoHaTta cepedpa (B MOJB/T U T/7): a) B Boae; 0) B
npucyrctBum 0.01M xapOonara HaTpus.

22. PaccumraiiTe pacTBOPHUMOCTb cyib(aTa CTpOHIMS: a) B Bojae; 0) B NMPHUCYTCTBUHU
0,01M cynbara xamus.

23. PaccuuTaiiTe pacTBOPUMOCTD Cysb(aTa CBUHIA: a) B Boje; 0) B npucyrctsuu 0,01M
cynbdarta Kaaus.

24. PaccuuTaiiTe pacTBOpUMOCTH Cyibdata cepedpa: a) B Boae; 0) B npucyrctsuu 0.4M
HUTpara cepeodpa.

25. Ha KOHKpETHOM IpUMeEpe NOKAKNATE pa3Inuusl MEX1y IEPBUYHON U BTOPUYHOU JIHC-
coluaryeld KOMIUIEKCHOTO COSIMHEHUS B PacTBOpE.

26. @akTOpHl, BIUSIOLINE HA CKOPOCTh XUMHUYECKON PEeaKIInu.

27. nsa cuctembr: SO, + NO, = SOj3 + NO Bbrumciure AG° pEaKIuu U BBIBEIUTE

BBIPAKCHUC KOHCTAHTBI paBHOBECUA.
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28. q)aKTopr, BJIMAIOINIUC HAa BCINYHUHY OKUCIIHUTCIBbHO-BOCCTAHOBUTCILHOI'O IMOTCHIIUA-

Ja.

29. Ha KOHKPETHOM ITPUMEPE ITOKAXKUTE CII0COOBI CMCUICHUA XUMHUYCCKOI'0 paBHOBECH .

30. Ha KOHKpEeTHOM IMpHUMepe TMOKaKUTE CIOCOObl YBEIWYEHHs] PacTBOPHUMOCTHU

MajiOpacTBOPUMBIX COJICH.

31. HpI/IHL[I/IHBI ACJICHUA KaTUOHOB MCTAJIJIOB Ha aHAJIMTUYCCKUC I'PYIIIIBIL.

32. IlonsTHe O TpyNIoOBOM pearcHTe. Pa3jeineHne KaTHOHOB METAJIOB: CYyJb(umaHOE

OCaXICHUC.

33. Ponb OydepHOlt cMecH Mpu CyIbPUIHOM OCaAKICHUU.

34. KauecTBeHHbIE peaklMy KaTUOHOB | — 5 aHAIUTUYECKUX TPYII.

35. KagecTBeHHEBIE pC€aKuu aHUOHOB.

Bomnpocs! Kk 3k3aMeny.

1.

DKCIepuMeHTaIbHbIE OCHOBBI COBPEMEHHON MOJIeN cTpoeHust atoma. [lnane-
TapHast MOJieNib atoma Pesepdopnaa. KBaHTOBBINM XapakTep MOTIIOMICHUS U W3-
Jy4eHHUs SHepruu aromamu. KBaHTOBass MOJelIb CTPOEHUS aTOMa BOJIOPOJA 110
bopy.

KopnyckynsipHo-BOIHOBBIE CBOICTBA MUKPOOOBEKTOB. YpaBHeHue e bpoitis.
[lpunun ~ HeompeneneHHocTH  ['elizeHOepra. BomHoBas  ¢dyHKIUSA.
KBanToBomMexanuueckas Mojenb crpoeHus: aroma lllpenunrepa.

AtomHble opOuTanu. KBaHTOBBIE YHclia. DHEPrus AJEKTPOHA B OCHOBHOM U
BaJICHTHO-BO30Y)K/ICHHBIX COCTOSIHUAX aroMa. S-, p-, d-, f- cocrostaust aekTpo-
Ha ¥ COOTBETCTBYIOLINE UM (DOPMBI JIEKTPOHHBIX 00JIAKOB.
MHorosnekTpoHHble aToMbl. KBaHTOBBIE YMCIAa U MOPSIOK 3aMOJTHEHUS K-
TPOHHBIX CIOEB U 000JIO0YEK MHOTOAJIEKTPOHHBIX aTOMOB: MPUHIIUTT MUHUMYMa
sHepruu, npuHImn [aymm, npaBuno XyHna.

S-, p-, d- u f- snemenThl. PacronosxeHue 3JaeKTPOHHBIX 00J1aKOB S-, p- 1 d- op-
Ourtaneil B mpoCTPaHCTBE BOKPYT spa.

Ilepuonnueckuii 3akoH [[.M.Menneneesa. [lepuonnueckas cucteMa 3JIEMEHTOB
KaK €CTECTBEHHAs KJIacCH(UKAIMSA DJIEMEHTOB IO CTPOCHHUIO BHEIIHHX DJICK-
TPOHHBIX 00o0souek atomoB. CTpykrypa llepuoanyeckoit cuctemsl. [lepruomsi,
rpymibl, noArpynnsl. [TogHbIe 1 HETOTHBIE AJEKTPOHHBIE AHAJIOTH.
[lepnonnueckue CBOICTBA aTOMOB: pauyC, SHEPIHsT MOHU3ALMM, SHEPTHs
CpPOJICTBA K  DJIEKTPOHY,  DJIEKTPOOTPHUIIATEILHOCTh,  OTHOCHTEIIbHAS

anektpoorpuniatenbHocTh (020). Ilepuonnyueckue cBOWCTBa COEAMHEHUM: CO-
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CTaB, CTPOCHHE, KUCIOTHO-OCHOBHBIE U OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIE
CBOWCTBA.

8. HeMOHOTOHHOCTH U3MEHEHUSI CBOMCTB JIEMEHTOB B MOJTPYINaX — BTOPUYHAS
nepuoauYHOCTh. Hemepumoanueckue cBoiictBa aToMmoB. JlMaroHanbHOE
CXOJICTBO JIEMEHTOB B llepuoanueckoi cucreme.

9. IlpuunHa 00pa3oBaHUs XUMHUYECKON CBsi3U. KBaHTOBOMEXaHUYECKOE OIMHMCAHUE
XHMHYECKOM CBSA3M B MOJIEKYJie Bojopoaa o ['eiitiepy - JlIongony. MeTo BaJ€HTHBIX
cBszeil. KoBasienTHast cBs3b. MexaHu3Mbl 00pa3oBaHUs XUMHUYECKOW CBSI3U: OOMEH-
HBIH, JIOHOPHO-aKLENITOPHBIN, TaTUBHBIN.

10. BasieHTHBIE BO3MOXKHOCTH U CTETICHH OKUCJICHUS 3JIEMEHTOB. XapaKTePUCTUKH
XUMUYECKON CBA3U: DHEPrus, JJIMHA, KPATHOCTb, IMOJSAPHOCTb. THIBI XUMHUYECKUX
cBsi3ell (0-, 7~ U & cBs3u). HampaBieHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOM CBSI3U.
MouiekyJibl C HEUETHBIM YHCIIOM 3JIEKTPOHOB.

11. T'ubpunuzanust aToMHbIX opOuTaneil. Teopus OTTaNKUBaHUSL O- CBA3BIBAIOIINX
Y HEMOJEJIEHHBIX 3JEKTPOHHBIX map ['mmiecnu. ['eomeTpuueckoe CTpOCHHUE MOJIEKYI,
MOHOB M KOMIUIEKCHBIX COeMHEHUH. JleToKkanu30BaHHas - CBS3b.

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

13. Meton MonekymsipHbIX opOuTaneidi. OCHOBHBIE TMOJIOKEHHUS METO/a
MonekymsipHeix opOutaneit (MO JIKAOQO). CsassbiBatomiye, pa3pbIxJsgiomie U
HECBSI3bIBAIOIINE MOJIEKYJISIpHBIE opOuTanu. KauecTBeHHOE onMcaHue MOJEKYISIPHBIX
opOuTasneil IByXaTOMHBIX MOJICKYJI U3 3JIEMEHTOB MEPBOTO U BTOPOTO MEPUOJIOB.

14. OObsicCHEHHE MarHUTHBIX CBOMCTB MOJIEKYJ M MOHOB C mo3uiuii Mmeroga MO
JIKAO. ConocraBneHue BO3MOKHOCTEH METO/a MOJEKYISPHBIX opOUTaneil u MeToaa
BAJICHTHBIX CBsi3el. V30371€KTPOHHBIE YaCTUIBI.

15. T'a3000pa3Hoe M KOHJIEHCHPOBAHHBIE COCTOSHUSI BEIIECTBA. BajeHTHbIE U
HEBAJICHTHBIE CHUJIbI CLETICHUS MEXIY aTOMaMH, MOJICKYJIaMHU B TBEPABIX U KHUIKUX
BEII[ECTBAX.

16. NonHas u meramuinueckas cBs3b. Kpucramimueckue u amMmop(HbBIE BEILIECTBA.
ATOMHBIE, METAJUTMYECKHUE, MOHHBIE U MOJICKYJSPHBIE KPUCTATUTMYECKUE PEIIETKH.
Cunet Ban Jlep Baansca (opueHTanmoHHOE, WHIYKIIMOHHOE, JHUCIIEPCHOHHOE
B3auMojieiicTBue). BonopoiHas cBs3b, €€ MpOosIBJICHUE B CBOMCTBAX BELIECTB.

17. Tlonsate o0 TepMOJMHAMHUUYECKOW cucTeMe. PaBHOBECHbIE U HEPABHOBECHBIC

XUMHUYCCKUE TIPOUECCCHI. (DYHKHI/IH COCTOsAHUS. BHyTpeHHSISI OHEPTUA W OHTAJIBIINA.
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TepMoxumus. DK30TEPMHUECKHE M DHIOTEPMUYECKHE DPEaKLUHU. TepMOXUMHUYECKOE
ypaBHeHHE. 3MeHeHHe »JHTaJIbIIMM KaK XapaKTePUCTHUKH TeIyioBoro 3ddexra
XUMHUYECKON PEaKIIMH.

18. 3akon I'ecca u ero nmpumeHeHue i pacueTa TEIIOBBIX 3(P(eKToB Xumuye-
ckux peakuuid. CranpaptHble ycnoBusd. IloHsTHE O CTaHAAPTHOM COCTOSIHHMM.
CranpapTHble SHTAIBINN 00pa30BaHUs BEILECTB. DHEPTUU CBSI3€H B MOJIEKYJIAX.

19. Tlonstue 00 HHTpormH. AOCOJNIOTHAs SHTPOINHUS W CTPOCHHE BEIECTBA.
M3MeHeHne SHTPONMHU B XO[1€ XUMUYECKUX PEAKIUI U Pa3IMYHbIX IIPOLECCOB.

20. Xumuyeckoe paBHoBecue. CBoOoaHas sHeprust ['mb0ca. M3menenue sneprun
['n06ca xak TepMOIMHAMUYECKUI KPUTEPUH BO3MOKHOCTH CAMOIPOM3BOJIBHOIO IPO-
TekaHus peakuuu. CraHgapTHoe H3MeHeHue sHepruum I'n6bca B peakuuu. CBs3b
CTaHJApTHOr0 M3MeHeHUs sHepruu I'mb6Oca ¢ KoHCTaHTOW paBHOBecus. Pacyer KoH-
CTaHT paBHOBecus. VIcX0HbIE U paBHOBECHBIE KOHLIEHTPALIUK BELECTB. BiausHue tem-
neparypbl Ha BeIM4YUHY 3Hepruu [ md0ca, KOHCTaHTY paBHOBECHS.

21. O6paTtumMble U HeOOpAaTUMBbIE XUMHUECKUE peaklMu. JJuHamuueckuil xapakrep
XUMHUUYECKOro paBHoBecus. CMelleHHne XUMHUYECKOTO PAaBHOBECHS IIPU BHEIIHUX BO3-
neiictBusix - mnpuHnun Jle Illarense - Bpayna u ero oObscHEHHE C TO3WIHUIA
TEPMOJAMHAMUKHU. BiusHue TeMieparypbl, 1aBJI€HUS W KOHLEHTpPAlUUd PEareHTOB Ha
XUMHYECKOE PAaBHOBECHE.

22. CkopocTh XUMHYECKOW peakuuu. DakTopbl, BIUAIOLIME HAa CKOPOCTb
XUMHYECKON peakiuu. 3akoH AeicTByromux macc. KoHCTaHTa CKOpOCTH peakiuu.
3aBUCHUMOCTh CKOPOCTHM PEaKIUU OT KOHIIEHTpaluu peareHToB. [lopsiok peakuuu u
MOJIEKYJISIPHOCTD 3JIEMEHTAPHON CTaJIMA XMMHUYECKON PEaKIIUH.

23. BnusiHue TemnepaTypbl Ha CKOPOCTh XUMUYECKOW peakuuu. TemmepaTypHbIi
koa(ppumeHT xumMuyeckon peakuuu. [Ipasuno Bant-I'opda. 3aBUCHMOCTh KOHCTAHTBI
CKOPOCTH OT TeMIepaTypbl. DHEpPIrusl akTUBAMK. Y paBHeHUe AppeHuyca. [lonsarue o
MEXaHU3MaX XUMMUYECKUX PEAKIIHM.

24. Karanu3 u uHUIMMpOBaHUE peakiuu. OOpa3zoBaHHE NPOMENKYTOUHBIX
coeIMHEHUN npu KaTanuie. ['OMOreHHbIN U reTeporeHHbIi Katanu3. AjcopOuus u ee
POJIb B TETEPOre€HHOM KaTaluse.

25. PacTBophl Kak roMmoreHssle cucreMsl. [Ipeacrasnenus .M. Menneneesa, 1.A.
KabmykoBa, B.A. KuctgkoBckoro o mnpupoje >XHUIKHX pPacTBOpPoB. [uapaTtsl u
conbBaThl. HeHachbllieHHbIE, HACBILIEHHBIE U TIEpEChIlieHHbIe pacTBOPHI. CriocoObI BbI-

PaXEHU KOHICHTPAIH paCTBOPOB B IPOICHTAX 1O MaCC€ U B €AMHUIAX MOJIAPHOCTH.
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26. UneanbHble U HEUaeadbHbIE PAcTBOPHI. PacTBOpHI AnekTposnnuToB. Poiabs moie-
KyJl pacTBOPHUTENS B IPOLIECCE paclaja 3JICKTPoJuTa Ha HOHBL. CHIIbHBIE U clalble
JNEKTPONIUTEL. Teopus NEeKTPONIUTUYECKON qucconnannu Appennyca. CreneHs qucco-
LUALUK JIEKTPOJIUTA. 3aBUCUMOCTb CTEIIEHU JUCCOLMALMU IEKTPOJINTA OT €r0 KOH-
HeHTpanuu (3aKoH pazbaBienus OCTBaIbAA).

27. Kucnotsl, OCHOBaHUs, aM(pOTEPHbIE THAPOKCUBI, COJM C TOUYKH 3PEHHUS TEO-
PHH 2IEKTPOIUTHYECKON TUCCOLMALINN.

28. KoHCTaHThI AUcCOLMAlUU CIIa0bIX 3JEKTpoauToB. CTyneHyaras JUccolalus.
KoOHILIEHTpallnOHHBIE U TEPMOAMHAMUYECKAE KOHCTAHTHI AUCCOLMALINH.

29. CuibHble 3JEKTPOIUTHI. AKTUBHOCTU MOHOB. MloHHas cuia pactBopa. Pacuér
KOHLIEHTPalUil HOHOB B PaCTBOPAxX CHJIBHBIX AJIEKTPOJIUTOB.

30. DnexTponuTHuecKas quccounanus Boasl. lonHoe npousseneHue Boasl. Bonxo-
poasblid nokaszatesnb. pH kak eIMHBIA mapaMmeTp ONMMCAHUS KUCIBIX, HEUTPAIBHBIX U
LIEJIOYHBIX PACTBOPOB. KHCIIOTHO-OCHOBHBIE UHIAUKATOPBI.

31. IIporonutuueckas Teopust KUCIOT U ocHoBaHui bpencrena-Jloypu.
[Ipotonutuyeckue paBHOBecus. AM@onutsl. Poiab pacTBopuTens B KUCIOTHO—
OCHOBHBIX B3auMOJIeHCTBUIX. KHUCITOTHBIE CBOMCTBA aKBOKOMILJIEKCOB (aKBOKHCIIOT).
[IpeacraBnenusi 00 AIEKTPOHHOW TEOPHHM KHUCIOT U OCHOBaHUU Jlpionca u Teopuu
conbBocucteM. IIpencrasnenue o reopun XKMKO bacono — [Iupcona.

32. Monnble peakuuu B pacTBopax. KOHCTaHTBI paBHOBECHS MOHHBIX PEAKINI U UX
pacuer. CMmelleHMEe HOHHBIX paBHOBecHM. PacueT paBHOBECHBIX KOHIIEHTpalUi B
KHCJIOTHO-OCHOBHBIX cucTeMax. MarepuanbHble OajgaHChl B KHUCIOTHO-OCHOBHBIX
cucreMax. MoJbHBIE 107U KOMIIOHEHTOB PABHOBECHBIX CHUCTEM.

33. I'maponus cosell U TaJOr€HaHTHIPUI0B. 3aBUCUMOCTDb CTEIIEHU TMAPOJIN3a U
pH pacTtBOopa OT KOHIEHTpalMu COJIM W TeMmieparypbl pactBopa. OcoOble ciydau
TUAPOIN3A.

34. bydepnsie pactBopbl. CootHouienue pH OydepHoro pacrBopa U KOHCTAHTHI
JccolManuu cinaboro snekTponuta. bydepnas émkocts. [Ipumenenue 6ydepHbIx pac-
TBOPOB B XUMHUYECKOHW MPaKTUKE. ATIETaTHBIN U aMMUa4dHbIi OydepHbie pacTBopbl. O0-
pa3zoBaHue Oy(hepHBIX PaCTBOPOB MPHU MPOTEKAHUU MOHHBIX PEAKITUN.

35. I'ereporennbie paBHoBecHs. [IponsBenenue pactsopumoctu. Pacuer pactBopu-
MOCTH MajOpacTBOPUMOM COJIM I10 BEJIMUMHE POU3BEACHUSA PAaCTBOPUMOCTH. BiusiHue

Ha paCTBOPUMOCTE TEMIICPATYPEI, KUCJIIOTHOCTH pacTBOpa, IPUCYTCTBUA OAHOUMCHHBIX
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MOHOB, TPOLIECCOB KOMILIEKCOOOpa3oBaHus. [lepeBox B pacTBOp MaiopacTBOPUMBIX
CoJIeH.

36. CreneHn OKHUCIEHMS 3JIEMEHTOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaK-
nuu. Haubonee ynorpebisieMble OKUCIUTENN U BOCCTAHOBUTENIN U UX MPEBPALICHUS B
pa3ianuHbIX cpenax. OKUCIUTEIbHO-BOCCTAHOBUTENbHAS JBOMCTBEHHOCTD BELECTB. Pe-
aKLIM¥ CAaMOOKHCIIEHUSI — CAMOBOCCTAHOBJIEHUS (IUCIPONOPLUMOHUpOBaHMs). BHyTpu-
MOJIEKYJISIPHBIE OKHCIIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBieHHE ypaBHe-
HUIl OKHUCIMTENbHO-BOCCTAHOBUTEIbHBIX PEAKIUM, HAX0XKJIEHHE CTEXMOMETPHUYECKUX
K03((PHUIMEHTOB C MOMOIIBI0 HOHHO-3JIEKTPOHHBIX CXEM U AJIEKTPOHHOTO OanaHca.

37. I'anpBaHnueckue 3yieMeHThl. CTaHIapTHBINA BOAOPOAHBIN 31ekTpos. CTtanaapT-
HbI€ JJIEKTPOJHBbIE MOTEHIHAdbl METAIJIOB. PsAabl CTaHAAPTHBIX 3JIEKTPOJHBIX
HOTEHIMAJIOB METAIJIOB (3JEKTPOXUMHUUYECKHE PSA/Ibl HAIPSKEHUST METAJUIOB) B KUCIION
U ILIEJOYHOU cpeslax U UX MPUMEHEHHE JUIsl pEICHNUs XUMHUUECKHX 3ajau.

38. CrangapTHBI OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIM MOTEHIMAI. YpaBHEHHE
PABHOBECHOI'O OKHUCIIUTEIbHO-BOCCTAHOBUTENBHOTO MNoTeHIMana (ypaBHeHue Heph-
cra). KoHcranta paBHOBecHsI M OLIEHKa BO3MOXKHOCTH CaMOIPOM3BOJIEHOTO
IPOTEKAaHUsI OKUCIUTEIbHO-BOCCTAHOBUTENILHOM pEeakliiy B BOJAHBIX pacTBOpax.

39. BuusHue Ha BEIMYMHY OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOTO IOTEHLMANA
KHUCJIOTHOCTH PacTBOPA, MPUCYTCTBUS KOMIUIEKCYIOIIErO peareHTa, 00pa3oBaHus Mao-
pacTBOPUMOTO COETUHEHUS.

40. DnekTpoau3 pacTBOPOB U paciuiaBoB. KaToaHBIM W aHOAHBINA MPOIIECCH U 00-
1iee ypaBHEHHUE peakluu 3jeKkTponusa. [lepeHanpspkeHre BBIICNEHUS BEIIECTB MU
anekTpoisinze. 3akoHbsl Dapanes. XuMU4eCKUE HCTOUHUKH TOKA.

41. DnexTpoxuMHYecKas KOPpO3Hs METAJILIOB M METO/IBI 3AIUTHI OT HEE.

42. Onpenenenue KoMIieKCHOro coenunenus. Koopaunanuonnas teopusi Bepue-
pa. LlentpanbpHbIii aTOM (MOH)-KOMILIEKCOOOpA30BaTeNb, JIMTAHIbl. BHYTpeHHSS H
BHEIIHsS cepbl KOMIUIEKCHOro coenuHenus. Koopannanuonnoe uncno. Koopaunanu-
OHHAasi EMKOCTh (JIEHTaTHOCTh) JTUTaH10B. OCHOBHBIE THUITBI KOMIUIEKCHBIX COEIMHEHHIA:
AKBOKOMILJIEKCHI, alliI0KOMIUIEKCHI, THPOKCOKOMIUIEKCHI, aMMHUAKATBhI.

HomeHnkiiatypa KOMIUIEKCHBIX COEAMHEHU.

43. KapOonunbl, kmactepsl, xenarbl. Konuenuus 3¢QQEeKTHBHOIO aTOMHOTO

HOMEDa.
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44. I'eomerpuueckast KOH(pUTYpalys KOMIUIEKCHOTO MOHA (MOJIEKYJIbI) U TUOpUIH-
3alMsi aTOMHBIX OpOUTalel LIEHTPaIIbHOTO aToMa (MoHa). M3oMepust KOMILIEKCHBIX CO-
€IUHEHUN.

45. DnexkTpoauTHYeCKasi IUCCOLUAIM KOMIUIEKCHBIX COEJUHEHUN — NepBUYHAs
U BTOpUuHasi. PaBHOBecus B pacTBOpax KOMILJIEKCHBIX COEIMHEHUMN: COJIbBATALlMOH-
HblE, T'HJpaTallMOHHbIE, KHUCIOTHO-OCHOBHBIE, PpEaKIMM 3aMELIEHUs, UHEPTHbIE U
J1a0uIIbHbIE KOMIUIEKCHBIE COeIMHEHHs. 3aKOHOMEPHOCTh TpaHcBiusaHus .M. YepHse-
Ba.

46. OCHOBHBIE TIOJIOKEHMSI TEOPUM KpHUCTAJUIMUecKoro mnois. PacmeruieHue
SHEpPruM  O-3JIEKTPOHOB B  MOJIAX PA3JIMYHOW CHMMETPHH:  OKTadJAPHYECKOM,
TETPa’IpUUECKOM, KBaJPaTHOM. DHEpPrus CTabWIM3alluy M0JIeM JUraHaoB. Beicoko- u
HU3KOCIIMHOBBIE KOMIUIEKChl. CHEKTpOXMMHMYECKH psiji  suranaoB. Kommiekcs
CHJIBHOTO U c11aboro 1mosiei, nX KOH(QUTYpaIli 1 MarHUTHBIE CBOMCTBA.

47. BnusiHue KomIuiekcooOpa3oBaHUs Ha MPOTEKaHWE OOMEHHBIX U OKHCIUTEIIbHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ.

48. Bomopo.

Haxoxnenune B npupone. M3ortonsl Bomopoxa. CTpoeHHEe atroMa U MOJIEKYIIbI.
[Tonoxxenne Bomopoma B Ilepmommueckont Cucreme .M. MenneneeBa. CreneHn
okucnenusa. dusnyeckne U XUMUYECKHE CBOMCTBa BOJAOpoAa. Meroabl MOIydeHUs
BOJIOPOJia B MPOMBIIIJIEHHOCTH U JIa0OpaTOPHUH.

CoenuHeHus BoJIOpo/ia U UX cBoMcTBa. Tspkenas Boaa. 'uapuasl, THAPUA-UOH KaK
JIUra”z.

IIpuMeHeHne BOAOpOAa U €ro CoequHeHn. BogopoaHas sHepreTuka.

49. JIutuit.

Haxoxnenne B npupone. IlonydeHne METasIMUecKOro JIMTHS, €ro XHUMHYECKHE
cBoiicTBa U mpuMeHeHne. OTHOLIEHHE K KHCIOTaM, BOJE U Pa3INYHbIM OKHCIUTEISM.
CoenvHEHHA € KHCIOpPOJIOM, a30TOM M BOJOPOJOM — IOIYYEHHE U XUMHUYECKHE
cBoiicTBa. BakHelmue coequHeHus TUTHS. ManopacTBOpUMBIE COJIU. AKBOKOMILIIEKC
JIUTUSL.

50. Hatpuii, kanuii, pyouauii, nesuii.

Haxoxnenue B mnpupone. IIpupoaHble COCIMHEHHs IIEIOYHBIX METAIIOB Kak

CBIpbE XUMHYECKOW mnpombliuieHHOocTH. [lonmydeHne MeTamioB B CBOOOAHOM
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COCTOSIHMM, UX XMMHUYECKUE CBOMCTBA U nMpuMeHeHUe. OTHOILLIEHHUE K KUCIOTaM, BOJIE.
PacTBOpeHuUE 1IETOYHBIX METAIUIOB B )KUJIKOM aMMUAKE.

CoenvHEHUsI ¢ KUCIOPOJAOM — OKCHUJbI, MEPOKCUAbI, CYNEPOKCUIBI U O30HU/IBI,
MOJy4YEeHHE, XMMUYECKUE CBOMCTBA U TPUMEHEHHUE.

I'mapuasl. ['MAPOKCUIBI MIETOYHBIX METAIUIOB, MTOTYYEHUE, XUMUYECKUE CBOMCTBA
U TOpuMeHeHue. Baxuelinme Ccoilu: TaJIOreHWbl, HUTPAThI, KapOOHATHI W
TUAPOKApOOHATHI, MOJyUYeHUEe M XUMHUYECKHe cBoiicTBa. Coja, MOJydeHHE COJbI IO
Conbse u Jlebnany. [Toram. Kanuiineie ynoOpeHusi.

KommekcHrle COCAMHCHHUA INICIIOYHbIX MCTAJIJIOB.

51. Mens, cepebpo, 30510T0. Haxoxaenue B npupoze. [IpoMbliieHHOE MOoTy4eHne
MeTaisioB. CriaBel MU U 30JI0Ta, UX CBOWCTBA U puMeHeHue. [lonoxkenue Metamion
B OJICKTPOXUMHYECKOM psAy HaNpsHKeHUS. XHMHUYECKHE CBOICTBa METAJIOB,
OTHOIIIEHHE K KUCIOTaM U IIEJI0YaM, Pa3IMYHbIM OKUCITHTEIISIM.

Coenunenus Memu () u meau (Il), ux Xxumuuyeckue CBOWCTBA U TPUMEHEHHUE.
[Tpumenenue ammuakata meau (l) 11 o4MCTKH ra30B OT KUCIOPOJa. AMMHUAKAT MeIU
(1.

Coenunenus cepeodpa (1) u (II) u ux xummuueckue cBoricTBa. ManopacTBOpUMbIE
coenunenus cepebpa (l). Kommnekcursie coenunenus cepebpa (l). BzaumopeiictBue
rajoreHu10B cepedpa (l) ¢ pactBopamn ammuaka, kapOOHaTa aMMOHMsI, THOCYJIb(haTa
Harpus. CBETOUYBCTBUTEIBHOCTh coeuHeHui cepedpa (1).

Kommnekcusie coeaunenust 3omota (ll1) u (l), ux monydeHue um XuUMHUYECKHE

ceoiictBa. Kommiekcuoie kucmotsl 30i0ta (1), Inanuaabie komriekcsr 3omota (1).

52. bepumnuii.

Haxoxnenne B mnpupozae, mnoiaydeHue MeTamaudeckoro Oepwmnus. CriaBbl
OepruIHs, UX CBOWCTBA M MPUMEHEHHE. XMMUYECKHE CBOMCTBA OEpUILTUs, OTHOILIICHHUE
K KUCJIOTaM, IIeI04YaM, pa3TuIHbIM OKUCTUTEIIM. OKCUI ¥ TUIPOKCHU]T OEpUILIHS U UX
CBOMCTBa. AKBO-, THIPOKCO-, hTopHIHbIe KOMITIeKchl oepuutus (11).

TOKCHYHOCTH COCTMHEHUN OEPHILITHSI.

53. Maruwuii, kaneliuii, CTpOHIIUN, Oapuil.

Haxoxnenue B mpupoze, NOJydyE€HUE M NPUMEHEHHE METAJUNIMYECKOTO0 MarHusl.
CnnaBbl Mar"usi, UX CBOICTBa W mpuMeHeHHe. OTHOIIEHHWE MarHus K KHUCIIOTaM,

meiao4dyaM, pas3jiMdHbIM OKHCIIUTCIISAM. Hcnons3oBanne Marsus JJIs1 BOCCTAHOBJICHUA
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AJIEMEHTOB U3 OKcuAoB. OKCHI M TUIPOKCHJ MarHusi, UX cBoWcTBa. PacTBopeHue
TUAPOKCH/IA MAaTHUS B COJISIX AMMOHHSL.

[[lemoyHo3eMeNnbHBICE METAUIBl — KaJbIlMH, CTpOHIMH, Oapuii. HaxokmeHue B
npupone. Ilomyuenne u xumuyeckue cBOWCTBa MeTauioB. OTHOILIEHHE K BOJE,
KHCJIOTaM, PA3JIUYHBIM OKHUCIUTENSIM. PacTBOpeHHE METAIIOB B KUIKOM aMMHAKeE.
B3aumoneiictBue MeramioB ¢ KUCI0poaoM. OKCUAbI, MEPOKCUABI U THIPOKCHUJIBI, UX
cBoiicTBa. ManopacTBopuMsbie conu: cyibdaThl, pocdaTel, KapOOHATHI, IEPEBO] UX B
pactBop. Cynbharokomiiekc kambis (11).

TepMmuyeckass aumcconuanusi KapOoHaroB. Heramenas u ramieHas W3BECTb.

JKEcTkoCTh BOABI U €€ YCTpAaHEHUE.

54. Ilunk, xkagMuid, pryTh. HaxoxzaeHue B mpupoae, MoiaydyeHUe METAJLIOB, MX
npuMeHeHue. HaxoxlieHne MeTalloB B AJIEKTPOXMMUYECKOM PSIy HaNpsHKEHHS.
Xumuueckue cBorcTBa. OTHOIIEHUE K KUCIOTaM, IIeJI0YaM, Pa3IMYHbIM OKUCITUTEISM.
OKHCICHNE METAJUTHYECKON PTYTH 3JIEMEHTapHO# cepoid, xiopuaom xesesa (I11).

AKBO-, TUJIPOKCO-, aMmMHauHble koMIiekcsl uHKa (1) u xkagmus (11). Coenunenus
prytu (I) u (I). Aucnponopuuonuposanue cosnerd pryru (). Konuenuus wnnepTHON
(682) AJEKTPOHHOU mapel. Biaumoneiicteue coinei pryru (Il) ¢ pactBopom ammuaka.
Amunopeaknus. PeaktuB Heccrnepa. OcoO€HHOCTH 2NEKTPOIUTHUECKOM THUCCOIMAIINN
coneit prytu ().

TOKCHYHOCTB KagMUsl, PTYTH U UX COCIUHEHUM.

55. bop.

Haxoxxnenue B mpupoje, MOJydeHHE, XMMHUYECKHe cBoiicTBa. OTHOLIEHHE K
KHCJIOTaM, IIeJioyaM, pa3Iu4HbIM OKHCIuTensM. bopanwsl (coemunenus Oopa c
BOZI0poioM). TpéxiieHTOBBIE AIEKTPOHOIeDUITUTHBIE CBSI3U B AuOopaHne. [Ipumenenmne
6opruapunoB. bopHast M monuOOpHBIE KHMCIOTHI, UX cojid. Meta- , opro-, TeTpa-
6oparel. Terpabopar Hatpus (Oypa), OydepHble pacTBOpsl Ha €ro OCHOBE.
B3anMopeiicTBre Oyphl ¢ KHCIOTaMH U MIET0YaMHU.

[amorennapl Oopa kak kucioTel Jlbtouca. Terpadropoboparsl. Hutpum Gopa
(31600p, OOpa3oH), €ro CXOACTBO € aIMa30M U TPagUTOM IO CTPOSHHIO U CBOWCTBAM.

[TpumeHeHue coeuHEHUH O0pa, UX TOKCUYHOCTb.

56. ATIOMUHHUHA.
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Haxoxnenne B mnpupone. Ilomydenue wmeraummyeckoro amtoMuHMs. Ero
XUMHYECKHE CBOMcTBa W mnpuMeHeHue. AmtomuHoTepmus. CIiaBel aJIIOMHUHMS.
OTHolIeHNE aTIOMUHUA K KUCIIOTaM U IIeJI04aM, Pa3iaudHbIM okuciurensam. Oxkcun u
TUAPOKCHUJ AIFOMHMHHS, AJIFOMUHATBl U THIPOKCOKOMIUIEKCHI. AJTIOMUHUEBBIE KBACLBI.
["ajiorenn bl aNFOMUHAS KaK KUCJIOTHI JIpronca. ['uapuioantoMuHaThl, X CBOMCTBA.

57. I'annuii, UHAUN, TaJLJIHA.

[TomyyeHne MeTauIoB, MX XMMHMYECKHE CBOMCTBA. OTHOLIEHHME K KHUCJIOTaM,
1IeJI0YaM, pPa3iIU4HbIM OKHCIHUTENAM. OKCHUABI M THIPOKCHIBI, UX XUMHUYECKHE
cBoictBa. Coemunenus tamwmus (1) m (1l). ManopacrBopumbie comu tamtus ().
Oxucnutenbuble cBoiictBa coeauHenuit Tamwmst (lll). ToxcuunocTh coeauHeHmit

TaJlJIus.

58. Ckanauii, UTTpUH, JJAaHTAH, AKTUHUH, JIAHTAHU]IBI U AKTUHUIBI.

Haxoxnenne snemeHToB B mpupoje. [lomyueHne MeTamioB M MX ITPUMEHEHHE.
OTHOIIIEHHE METAJJIOB K KHCIOTaM, Iejao4aM, pa3IMYHbIM OKUCIUTENsIM. CXOJCTBO
xumuyeckux cBorcTs ckanaus (1) u amomunus (11).

Jlantanuael. X npumeHeHWe B TEXHHKE. XapaKTEpHbIE CTENEHU OKHUCIICHUS.
OxucnurtenbHbie cBoiicTBa Lepus (V) u BocctanoButenbHbIe cBolicTBa eBporus (11).

AxTuHuAbpl. WX mpuUMeHEHHME B TEXHUKE. XapaKTEepHbIE CTENEHU OKHUCIICHHUS.
CoenvHeHUsI aKTUHUIOB B BHICOKHX CTEIEHSIX OKUCIICHUS.

Pois AKTUHU 0B KaK MaTCPUAJIOB JJIA SII[CpHOI\/JI TEXHHUKU.

59. Yraepon.

Haxosxnenue B mpupojie. AJIOTpOnHbIe MOJAU(PUKALIMN YIIIepoAa: anaMas, rpadur,
kapOuH, d¢ymiepensl. Crexnoyriaepon. HWMx  mpumenenue.  Yriaepojga — Kak
BOCCTAaHOBUTENb U aicopbent. KapOuael u ux cBoiCTBa.

OTtHoleHue yriaepoaa K KUCI0TaM, HIeIo4aM, pa3IndHbIM OKUCIUTENAM. OKCHUIbI
yriepona. BoccranoButenbHble cBoicTBa okcuga yraepona  (I1). KapOonwmmsr
METaJIJIOB. YTOJbHAs KUCIOTa, €€ HeycToiiunBocTh. KapbonaTel. KaneiimnupoBannas u
MUTHEBAs COJa.

Cepoyrnepoa. ['anorennipl 1 okcoragoreHuas! yriepoja. CoeauHeHus yriepoaa
C a30TOM: JWIMaH, LWAaHOBOJOPOJHAs, IMAHOBAas, W30LMAHOBAs, TUOLMAHOBAs

KHCJIOTHI U UX COJIH. HI/IaHI/I)IBI U THOIMAaHaThl KaK JIMT'aH/IbI. ToxcnIHOCTH CO@)II/IHGHI/If/i

yriaepoja.
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60. KpeMHuit.

Haxoxnenne B mpupone. IlomydeHue KpemHUsA, €ro XMMHYECKUE CBOWCTBA U
npuMeHeHrne. OTHOIIEHUE KPEMHUS K KHCIIOTaM, LIelI04YaM, Pa3InyHbIM OKHCIUTEISAM.
Oxcup kpemuus (1V). Kpemnessle kucnots! 1 cunukatsl. JKunkoe crekio. Kpapuesoe
U OObIYHOE CTEKJIO. AJIIOMOCWIMKATBl W 1eoauThl. COeauHEHHsT KpEMHHUS C
rajoreHamu. I 'excagropokpemueBast Kuciota. CHIMIUIAB METAIIIOB, HUTPHU KPEMHUSI.

Posb 31eMEeHTapHOrO0 KpEMHHUS U €r0 COSAMHEHNN KaK MAaT€pHalloB COBPEMEHHOU
JNEKTPOHUKU. [IpuMeHenne coeqMHeHN KpEMHUS.

61. I'epmanuii, 0J10BO, CBUHELL.

Haxoxnenne B mnpupoze. [lonyuenne m xumumyeckue cporcrBa. Haxoxnenue
METAJIJIOB B DJIEKTPOXUMUYECKOM psALy HanpspkeHusa. OTHOIIEHHE K KHUCIIOTaM,
miesouaM, pasinyHeiM - okucaurensaM. Oxenmpapl XO m XOz , TMIPOKCHIBI,
THJIPOKCOKOMIUIEKCHI. (- W - OJOBSHHBIE KHCIOTHL. Cynb(uasl U WX CBOWCTBA.
Tuocounu onosa (1V).

Coenunenus onoa (Il) xak BoccranoButenu u coenuHeHus cunua (IV) kak
OKHUCJIUTEIH B KUCJION U LIEI0OYHOM cpeaax. CBUHLIOBBIA CypHK.

IIpuMeHeHne repMaHus, 0JIOBA U CBHHIIA U UX COCIMHEHUNU. TOKCHMYHOCTh CBUHIIA

U €ro COEIUHEHUN.

62. TutaH, UIUPKOHUH, raQHUHA.

[TonyueHue MeTayioB, WX CBOWCTBa M IpuMeHeHue. OTHOIIEHHE K KHUCIIOTam,
mienoyaM U rajgoreHaM. OKCHIBI, THIPOKCHJbI, OKCOTHIPOKCOCOEIUHEHUS M HX
cBoiicTBa. CTapeHue TuAPOKCUIOB.

HpI/IMeHeHI/Ie TUTaHA, TUPKOHUA, Fa(l)HI/IH U UX COCIMHEHUII.

63. Banaguii, HHOOMH, TaHTAaJ.

[TomyueHnue, XUMUYECKHE CBOMCTBa, MPUMEHEHHE B KAa4e€CTBE KOHCTPYKIIMOHHBIX
MaTepuanoB. OTHOIIEHHE K KUCIOTaM, IIeouaM, pa3iTudHbIM OKHUCIUTENSIM. OKCUIBI,
TaJIOTeHUIbI, OKCOTAIOTCHU/IBI U COJTH.

64. Xpom, Mmonb1eH, BOTbhpam.

Haxoxnenne B mpupome. Ilomyuenme.  Haxoknenue — MeTamioB B
AIIEKTPOXUMHUYECKOM psy HampsbkeHus. [IpuMeHeHne B KauecTBe KOHCTPYKIIMOHHBIX
MaTepraioB. XHUMHYECKHAE CBOMCTBA, OTHOIICHUE K KUCJIOTaM, IIeIo4YaM, pa3InIHbIM

okucnurensiM. CTpoeHHe U CBOMCTBa KapOOHUIIOB.
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Coenunenus xpoma (Il) , ux BoccraHoBUTENBHBIE CBOMCTBA. COENMHEHUS XpoMa
(1), oxcua U TUAPOKCHI, XPOMHUTBI M THAPOKCOKOMILICKCH. OKHCICHHE COCAMHEHUIN
xpoma (). Coenunenns xpoma (VI): okcua, XpoMoBas W JUXPOMOBAsl KHUCIOTHI,
XpOMAaThl U JUXPOMATHI, UX MOJy4YEeHUE, XUMUYECKIE CBOWCTBA U B3aUMHbBIE TIEPEXOJIbI.
OxkucnurenbHble cBOMCTBAa coenuHenuid xpoma (VI) B kucioit u mienoyHout cpenpax.
IIepokCOXpOMOBBIE COEUHEHHUS.

TOKCHYHOCTh COEITMHEHUN XPOMA.

YcroitunBeie coenuHeHuss monubaeHa (V1) u Bombdpama (VI). MonubaeHoBas
KUJKOCTh KakK peareHT Ha ¢docdar — uoHbl. ['erepononucoennnenus. bronorndeckas
pOJIb COeTMHEHUN MOJTHO IeHA.

65. Mapranell, TEXHEIUH, PEHUN.

HaxoxaeHnue B mpupo/ie, MoJydeHHe MPOCThIX BEIECTB U X CBOWCTBA.

KapOonunbapie xomruiekcbl mapranmna (O) u penus (O). Oxcun ¥ THAPOKCHI
mapranua (1), ux cpoiictBa. Okucienue coenunenuit mapranma (I1) B pasmudnbix
cpenax. Coenaunenus mapranma (111).

Oxkcupn mapranna (V) (muposiro3ur) U ero XMMHUYECKHE CBOMCTBA, MOBEJCHHE B
KHCIIBIX W MICIIOYHBIX cpefax. OKHCIUTEIIEHO — BOCCTAHOBUTEIIbHAS JIBOHCTBEHHOCTh
coequHenuii mapranna (lV). Coenunenuss mapranua (VI), ux OKHCIUTENBHO —
BOCCTaHOBHUTENbHBIE CBOMCTBA U AUCTIPOTNIOPIIMOHUPOBAHUE.

Coenunenus wMapranna (VII), okcun, mapranmeBas KHCIOTa, TEpPMaHTaHATHI,
NOJTyueHHe, XHMHYECKUe CBoiicTBa. BiapwiBoomacHocTh okcuma wmapranma (V).
[TepmaHraHaT Kaius, €ro OKHUCIUTEIhHBIC CBOHCTBA B KHCJIOW M IIEIIOYHON Cpefax,
npuMmeHnenue. [luponus nepmanranaTta Kanus.

66. XKene3o, k00anbT, HUKEIIb.

Haxoxaenune B mpupojie, MOJIydeHHe METAUIOB W WX cBoicTBa. CIUTaBhl XKeesa,
KoOabTa, HHUKENs M WX mnpuMeHeHue. KapOouwmibHble Komruiekchl skene3a (0),
koOasbTa (0), Hukens (0).

Haxoxaenrne MeTaimioB B JIEKTPOXUMUYECKOM Py HampspkeHusi. OTHOIIEHHE K
KHCJIOTaM, InenodaM, pasaudubsiM okucauresasm. JKemeszo (I, 1), xo6amsr (11, 1),
aukenb (1, 1), ux okcuapl, THAPOKCHIBI.

AmMMuak, Boaa, GTOpUA— WOH, THOIMAHAT- WOH, IIMAHHJ- MOH KakK JHUTaHAbl B
komruiekcax skenesza (I, 1), kodansra (I, 1), Hukens (I). YcmoBue ycrolduBoCTH

coenuHennii kobansTa (1) u (1) B BoaHbix pacTBOpax. OKHUCIUTEIbHBIE CBOWCTBA
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coequnenuii sxene3a (1), BoccraHoBUTEIbHBIE CBOMCTBA coenuHeHmii xenesa ().
Conb Mopa. @eppartsl.

JIMMeTUITInOKCUMAT HUKEJIS.

Posb coennnenuii sxene3a 1 ko0anbTa B OMOJIOTHYECKUX MTPOLIeccax.

67. IlmatuHoBBIE MeETAJUIBl (PYTEHUH, pOAMM, NaLIAIUNA, OCMHM, HUPHUANM,
TJIaTHHA).

Haxoxnenue B mpupojge. IlonmokeHne MeTauioB B 3JIEKTPOXUMHUYECKOM PAILY
HanpspkeHus. [IpyuMeHeHne MIaTHHOBBIX METAJIOB U UX COCIUHEHHI B COBPEMEHHOU
TexHuke u MemuiuHe. CrocoObl MepeBoja IJIATHHOBBIX METANIOB B PACTBOPUMBIC
coenuHeHusi. OTHOIIEHHWE TaUIaAWs ¢ IUIATHHBI K LApckod Boake. Poub

KOOPpAWHAIIMOHHBIX COCJIMHEHUI B XMMUHM TNIATMHOBBIX METAJJIOB.

68. A3or.

Haxoxnenne B mnpupone. llomyyeHne u mnpuMeHeHHE aszotra. XHUMHUYECKas
MHEPTHOCTh MOJIEKYJISIPHOTO a30Ta U CHOCOOBI ero cBs3biBaHus. COeTUHEHHS a30Ta ¢
BOJIOPOJIOM. AMMHUAK, €ro XUMUYeCKUe CBOMCTBA. KUIKHii aMMHUaK KaK pacCTBOPUTEINb.
AMunapl, UMHUIBI, HUTpUALL. PaBHOBecMs B  BOJAHOM pacTBOpe aMMHaKa.
BoccranoBuTenbHBIE CBOMCTBA aMMMAKa M €ro COJIEH B BOJHBIX PacTBOpax. AMMMaK
kak Jurana. Crpoenne uoHa amMMoHus. ColM aMMOHHMS, HMX TOBEACHHE NPHU
HarpeBaHuHu.

I'unpasun u ruapokcunamut. [lomyuenue, crpoenue, xumMuyeckue cBoiictsa. Conu
TUAPA30HUS U THAPOKCHUIAMMOHHUSI M WX CBOWcTBa. [IpumeHeHue ruapasuHa u
TUAPOKCHIIAMMHA M HX COJIEM B KadyecTBE BOCCTAHOBUTENEH. A3HMI0BOAOpPOAHAS
KHCIIOTA, a3u/bl. [lonyyenue, cTpoeHrne, XUMUYECKHE CBOMCTBA.

Oxkcuapl azora. Ux momydenne. Oxcupn azorta (l), ctpoenue u cBoiicTtBa. Okcup
azota (ll), ctpoenue, mapamMarHeTusM MOJIEKYJIbI, XUMUYECKHUE cBoMcTBAa. Hutposmi-
noH kak muraHn. Oxcupn asota (lll), Tepmuueckas ycTOWYMBOCTH, XHUMHUYECKUE
CBOMCTBAa. A3OTHCTast KHUCJIOTa, HUTPUTBL. OKUCIUTEIHLHO-BOCCTAHOBUTEIIbHAS
JIBOMCTBEHHOCTh HUTPUTOB. Hutput-uon kak muranna. Oxcupg azora (1V), ctpoenue,
napaMarHeTu3sM MoJseKkyibel. BizaumopeiictBue oxcuaa azora (V) co menouamu u
Bojoi. Oxcupn azota (V), CTpoeHHE M CBOWMCTBAa. A30THAas KHCIOTA, MOJIyYCHHE B
MPOMBILIUIEHHOCTH. XUMHUYECKHE CBOMCTBA a30THOM KHUCJIOTBI W HHUTPAT-HOHA.

CaolicTBa cMecell a30THOM KUCIIOTHI C COJISTHOM (11apcKasi BOJKa), IUIaBUKOBOW, CEpHOM
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kuciaotaMu. Hutparsl U MX TepMmuueckas YCTOWUMBOCTb. OKHCIMTEIbHBIE CBOMCTBA
HUTPATOB B pacrjiaBax.

69. ®ochop.

Haxoxnenue B mpupoje. [lonydenue. Amnorponnsie Mogudukanuu docdopa u
UX pEaKIHOHHAs CIIOCOOHOCTh. XWMHUYECKHE CBOWCTBA, OTHOIICHHE K KHCIOTaM,
mIeja04YaM, pasIuYHbIM OKuciuTensiM. DocduH, ero Mpou3BOAHBIC, UX XUMHUYECKHE
cBoiictBa. ®ocdopHoBaructas u (ochopucras Kuciaotel, ux coiu. l[lomydenwue,
CTpOEHHE, OCHOBHOCTh, BOCCTAHOBHUTEILHBIE CBOICTBA.

Oxkcun docdopa (V), momyueHue, XUMAYECKUE CBOMCTBA, OCYIIAIOIIECE IEHCTBUE.
®dochoprpie  kucIoTH: MeradochopHas, gudocopHas, oprodochopHas, ux
nosyueHue, B3auMHble Tmiepexonbl. Docdarel, ruaponus QocdaroB. bydepHbie
pacTBOpBI HA OCHOBE (POCPOPHON KUCTOTHI U €€ COJIei.

lamorenuapl u  okcoramoreHuabl  (ochopa, wUX TMONyUYeHUE, CBOICTBA,
B3aUMOJICVCTBUE C BOJOM.

[Tpumenenue docdopa u ero coenunenuit. ochopusie ynodpeHus.

70. MBILIBSIK, CypbMa, BUCMYT.

Haxoxnenne B npupome.  Ilomyuenme.  I[lonokeHme — MerayuioB B
DIIEKTPOXUMUYECKOM psily HampspkeHus. OTHOIIEHHWE K KHUCIIOTaM, MIeJoYaM,
pa3nu4HbIM  oKuciuTensM. CoeluHEeHHs € AaKTUBHBIMH MeTallaMH M BOJOPOIOM.
CBoiicTBa BOJIOPOJHBIX COEIUHEHUH, CTpoeHHe MouyieKysl. OKCHIbI, THAPOKCHIBI,
rasiorennapl  Mbimbska(lll), cypsmsi(ll), Bucmyra(lll), ux xumuueckue cBOMCTBa.
Oxcoranorenust cypbMbi (111) u Bucmyra (111).

Coenunenus Meimbsika (V), cypbMsl (V). OKcuabl, THAPOKCUIBI, TaJOTEHUIBI, UX
XMMHUYECKHE CBOMCTBA. BUcMyTaThl, MX MOJTY4YE€HUE U OKUCIUTENbHbIE CBOMCTBA.

Cynbdust mermbsika (111, V), cypemsl (11, V). Tuoconu. Cynsdun Bucmyra (111).

ToxcnaHOCTH COG}II/IHGHI/Iﬁ MBIIIBAKA, CYPbMEBI 1 BUCMYTaA.

71. Kucnopon.

Haxoxnenue B nmpupone. Amgorpomnus kuciaopoja. CTpoeHHe atomMa U MOJIEKYJIbI
KHucCJIopoJaa. du3nyecke W XUMHYECKHE CBOMCTBA KHCJIOpOJa M €ro NpuMCHCHHC.
[TonydyeHue Kuciopoja B HPOMBIIIICHHOCTH M jJabopaTopuu. OKCHIBI OCHOBHBIE,
KHCJIOTHBIE U aM(oTepHbIe. [ MAPOKCHUIBI U THAPOKCOKOMILIIEKCHI.

O30H, €ro nojayd4eHne U XMMHUUYECKHE CBOWCTBA, CTPOECHHUE MOJIEKYJbl. O30HHIBIL.

O30H B atMoc(epe, “030HOBBIC BIPHI .
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Bona. AHomanus e€ HeKOTOpbIX (U3NUEeCKUX cBOMCTB. CTpOeHHE MOJIEKYJIIbl BOIBI.
Accoumanust MoJeKysl BoAbpl. Boga kak pacTBOpUTENb. OJIEKTPOJIUTHYECKAs M
TEPMHUYECKas JUCCOLMALUSA BOAbl. XMMHUYECKHE CBOWCTBA BOZABI. AKBOKOMIUIEKCHI U
KPUCTAJIJIOTUAPATHL. 1'a30BbIe KJIaTpaThl HA OCHOBE BOJBI.

Ilepokcun BOmOpOnA, €ro IOJIYy4YEHHE, XUMUYECKHE CBOMCTBA MU IIPUMEHEHHE.
Ilepokcun BOAOpOAA Kak OKUCIUTENb M BOCCTAaHOBUTENb. llepokcuasl u
IIEPOKCOKUCIIOTBI, CYNEPOKCUABl — HX IOIYy4eHHE, XHMHUYECKHE CBOWCTBA U
IIPUMEHEHHE.

72. Cepa.

Haxoxnenne B npupoje, IOJYy4YEHHE JJIEMEHTAapHOW Ccephl. AJUIOTPOIHS.
XHMMHYECKHE CBOMCTBA cepbl U €€ nmpuMeHeHue. OTHOLIEHUE K KHMCIOTaM, Ieodam,
Pa3IMYHBIM OKHCIUTEIISM.

CepoBoopol, €ro MOJYYEHHME MU XUMHUYECKHE CBOMCTBA. MaaopacTBOpUMBIE
CynbpuIbl, CcHocoObl TepeBeAcHUss B pacTBop. OKHCICHHE MalIOPAaCTBOPHUMBIX
cynbpunoB a3otHoi kucinoroil. Ilomucynedunsl, cynbpaH (MHOTOCEPHUCTHIN
BOJIOPOJ1), UX CBOMCTBA.

Okcun cepsl (IV), ero mnomydeHue B MPOMBIIUICHHOCTH U JIa0OpaTOpHH,
XUMUYECKHe CBOMCTBA. TOKCHMYHOCTH auOKcHuaa cepbl. CepHHCTas KHCIOTa U €€
ycroiunBocTh. CynbGuTbl M TuApocyibduThl, uX ruaponus. CynbQUT- HOH Kak
aurana. BoccranoBurtenbHble cBoicTBa okcuua cepbl (1V), cepHHCTOH KHCIOTHI,
Ccynb(pUTOB. JIMTHOHUTHI, TUTHOHATHI — UX XUMUYECKUE CBOMCTBA.

Tuocepnast kuciaora u Tuocynbdar Harpus. Tuocynbdar HaTpus Kak
BOCCTaHOBHUTEIb U TUrana. Paznoxenue Tnocynbsdara cepedpa.

Oxcun cepsl  (VI). Ilomydyenue, cTpoeHune Monekynasl. CepHas KUCIOTA.
Hutpo3Hblii M KOHTaKTHBIA CIOCOOBI MMOJIydeHHs. XUMHUYECKHE CBOMCTBA CEpHOU
kucioTel. [IpuMenenue. [lernapatupyromee IeHCTBHE KOHUEHTPUPOBAHHOW CEPHOU
kucnoTel. JlucepHas kuciaora. OneyM. IlepokcocepHble KHCIOTBI W HMX COJIH.
[Tonmyuenne u cBoiictBa. ['ajmoreHuabl M okcorajmoreHuabl cepbl. [lomydenue,
B3aMMO/ICHCTBUE C BOJIOW M C pACTBOPAMH IIEJIOUYECH.

73. Cenen, Temryp.

Haxoxnenne B mpupone, nomyuenue. Amorponus. OTHOLIEHHE K KHUCIOTaM,
11EJI04aM, Pa3JINYHbIM OKUCIIUTENSIM.

Coenunenus ¢ BogopoaoM. Okcuasl X0, u XO3. Kucnotsl Ha ux ocHoBe. OpTo- u

MeTa- (GopMBI  TEUTYpOBOM  KHCIOTHL. OKHCIUTEIBHO — BOCCTAaHOBHUTEIHHAS
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JIBOMCTBEHHOCTh coenuHeHuil cenena (V) u temnypa (IV). TokcuyHoCTh ceneHa U ero

COEJIUHEHMI.

74. @Top.

Haxoxnenne B npupoze (mmaBukoBbii mmar). [Tonyuenue ¢gropa, ero Xumuaeckue
CBOWCTBA W NpHUMEHeHHe. Marepuanbl, yCTOMYMBBIE IO OTHOLICHHIO K (Topy.
B3aumopeiictBue ¢ropa ¢ BOjoi, pacTBopamu Imenoded. DTOpUIbI KHUCIOpOAa.
dTOopoBoZOpOI, (HTOPOBOIOPOAHAS (IJIABUKOBAsi) KHUCIOTa, XMMHUYECKHE CBOWCTBA U
npuMeHeHue. Poilb BOJOPOIHBIX CBS3eH B CBOMCTBaX (DTOPOBOMOPOAHON KHCIOTHI.
I'mapodropunsl. @ropun — noH kak jurasa. CoexuHeHus $TOpa ¢ OIArOPOAHBIMH
razami.

75. Xnop.

Haxoxnenne B npupozge. IlodydeHne B NPOMBIIIICHHOCTH M J1aOOpaTOPHH,
XUMHUUYECKHE CBOICTBA U IPUMEHEHHE. XJIOPOBOJIOPOA U XJIOPOBOJOPOIHAsS (COIsIHAS)
KHCJIOTA, OJyY€HHUE, XUMUYECKHUE CBOMCTBA, IPUMEHEHUE. XJIOPU/ — MOH KaK JIUTaH]I.

BzaumopeiictBue xyiopa ¢ BOAOM (XJIOpHas BOJA), pPAacTBOpaMHU IIEJIOYEH,
KOHCTaHTbl PaBHOBECHSL.

Coenunenus xyopa ¢ kuciopoaoM. Okcun xsopa (l), xiaopHOBaTUCTasE KHUCIIOTA,
TUIIOXJIOPUTHI, TOJIY4YEHHE, CBOMCTBA. J{MCIPONOPLMOHUPOBAHUE TUIIOXIJIOPUTOB.
XnopHast (OenmunbHas W3BeCTh), €€ cBoiicTBa W mpumenenue. Okcua xiopa (1V).
JlucnponopoHUpOBaHUE B BOJHBIX M IIEJOYHBIX pacTBopax. XJOpHCTas KHUCIIOTa,
XJIOPUTHI. XJIOpPHOBATasl KHUCJIOTA, XJIOPAThl, XMMHUYECKHE CBOICTBA M INPUMEHEHHE.
Xnopar kanus (6epTosieToBa COJIb) U €ro OKUCIUTEIbHBIE CBOMCTBA. XJIOpaT KaJlus Kak
TBEPIO(Da3HBII OKuCIUTEND. JJUcCIponopIMOHUPOBaHHUE XIJIOPATOB.

Oxkcuael xnopa (V1) u(VIIl), ux B3auMoxeiictBue ¢ BoAoW. XJOpHas KUCIOTa U
NepxJoparhl, UX MMOJIy4eHHEe, XUMHUUECKHE CBOMCTBA U IpUMEHeHue. B3pbiBoonacHOCTh
NIEPXJI0OPATOB TAKEIBIX METAIIIIOB.

ConocTaBiieHUE KUCIOTHBIX U OKHCIUTENBHBIX CBOMCTB KHCIOPOJCOAEPIKALINX
KHCTIOT XJIopa. TOKCUYHOCTH XJIOpa U €ro COeAMHEHUH.

76. bpom, nog.

Haxoxnenue B mnpupone, NONy4eHHE, XMMHYECKHE CBOMCTBA M IPUMEHEHHUE.
PactBopumocTh OpomMa W HOAa B BOJE M OPraHUYECKHX PACTBOPHUTEIISX.
[Tonuranorenuasl. IloBenenue OpoMa M MoAa B BOJAE W ILIEJIOYHBIX pacTBOpax,

KOHCTaHTHI paBHOBecHs. Peakiust Opoma u moza ¢ THOCYIb(haToM HATPHS.
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BpomoBonopon, OpomoBomoponHas — kuciora, Opomunael.  HMomoBomopon,
MOJOBOAOPOAHAA KUCIO0TA, noauabl. [lonydeHne u xumudeckue cBoictBa. bpomua- u
MOJH/I— UOHBI KaK JIMTaH/IbI.

Kucnoponconepsxaiue KuciaoTel OpoMa 1 noja u ux cosd. CriocoObl MOTy4eHUs U
XUMHYECKHE CBOMCTBA. BpOMHOBaTaSI U HoAHOBaTasd KHCJIIOTHI, 6pOMHaSI U HoaHas
KHUCTIOTHI ¥ UX coti. OcOOEHHOCTH THAPATHBIX (POPM HOAHON KHCIIOTHI.

WNurtepramorennapl. PTOp-XJI0p yriaeBOAOPOAbI, 3KOJOTMUECKHE IOCIIEICTBHS

MMPUMCHCHMUA.

77. biiaropoiHble ra3bl (rejauii, HEOH, aproH, KPUIITOH, KCEHOH, PaJloH).

Haxoxxnenue B mpupose, noiaydeHue u npumeHeHue. OcoOEHHOCTH CTpPOEHUs
JJIEKTPOHHBIX  000JI0YEK aTOMOB OjaropoaHbelx ra3oB. CrnocoObl IMONyYEHMS
coeIMHEHUI 0JaropoHbIX ra3os.

OxcopTopuapl, OKCHABI M KHCIOPOJACOJEp)KAIlMe  KUCIOTBI  KCEHOHA.
B3aumoneiictBue GpropuaoB KCEHOHA ¢ BOJOW M pacTBOpamu Iieiodei. XuMUuecKue
COEIMHEHUsl Jpyrux OnaropoJHbIX razoB. llpumeHeHue OJIarOpoAHBIX ra3oB M UX

COEJIUHEHMI.

4. Meroan4yeckue MaTepHaJbl VISl ONpeleseHUs] NMPOLeAypP OLCHUBAHUS 3HAHUIA,
YMeHUii, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPaAKTEPU3YIOIMX ITAMNbl
(opMupoBaHus KOMIETEHIHH.

[IpomexxyTounast arTecTanus MO JUCHMIUIMHE TPOBOAUTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CII6I'TU(TY) 016-2014. KC YKBU. Ilopsimok mpoBeneHus 3a4€TOB 1 9K3aMEHOB.
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