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1.  IEJb OCBOEHMS JTUCLUATIJIMHBI (MOIYJIS)

HeasiMmu 0CBOCHMS TUCHMIUTMHBI (MOaynsl) - «Heopranudeckass XUMHUs» SBIISICTCS TIOHUMaHUE
BHYTPEHHEH JOTMKM XUMHYECKOH HayKu, (PaKTUYECKOro MaTepuana 0 XMMHUU DJIEMEHTOB M TCH-
JICHIIMSIMA MU3MEHEHUSI CBOMCTB MPOCTHIX BEIIECTB U COCIMHEHUI O rpymnmnaM u nepuoaam Ilepuo-
IUYECKOU CUCTEMEI.

Kypc Heoprannueckoil XuMuu ABJISIETCA OJHUM U3 OCHOBHBIX KYpOB B CHCTEME XHMHYECKOIO
oOpa3oBaHus, U OH UMeeT (yHJAaMEHTAILHOE 3HAYCHHE B CTAHOBJIICHHU CIICIUAIKNCTA IIUPOKOTO
npod sl XMMHKA - KCCIISIOBATENSI 1 XUMHKA - TperogaBaTes (By3a, MKOJIbI).

B cootBercTBUU ¢ ['ocynapcTBeHHBIMU 00pa30BATENbHBIMU CTAHIAPTAMU 3TOT KYPC OTKPhIBA-
€T CUCTEMATHIECKOE XMMHYECKOE 00pa3oBaHue.

Kox xomme- Conep:xaHnue KoOMIeTEeH- NHaukaTopbl 10CTHXKEHUST KOM-
TEeHIUHU 107071 neTeHuuin
ITK-1 Crioco0eH ocBanBaTh U UCIIOJIB30- [IK-1.1. 3HaeT cTpyKTypy, COCTaB U AUIAKTU-
BaTh TEOPETUYECKUE YecKHe eTUHHILIBI IPEAMETHOM 001acTH
3HAHWA U PAKTHYCCKUE YMEHHUS U (mpenogaBaeMoro npeaMerTa).
HaBBIKH B npeaMeTHoi obmactu ipu | [1IK-1.2. YMeeT ocymecTBisaTs 0TOOp yaeOHO-
pereHny npodeccHoHaIbHbIX r0 COAEPKaHMA AJIS €r0 peau3alyy B pas-
3a1a4 JUYHBIX (hopMax 0O0y4eHHsI B COOTBETCTBHU C
tpedoBanmsMu GI'OC OO.
[1K-1.3. [lemoHCTpHUpYET YMeHHE pa3padaThI-
BaTh pa3In4HbIe (OPMBI YUEOHBIX 3aHITHH,
MPUMEHSTh METOJIbI, IPUEMBI U TEXHOJIOTHH
00ydeHus1, B TOM YUCIie UHPOPMAIOHHBIE.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OCHOBHOM ITPO®EC-
CHUOHAJIBHOM OBPA30OBATEJILHOM ITPOT'PAMMBbBI

Huctunnuaa b1.0.07.06 «Heopranuueckast XuMus» OTHOCUTCA K 00sI3aTEIBHON 4YacTU M
npeaMeTHo-MeToanueckoMy moayio "IIpoduns 1" yuebHOro miana (OCHOBHOHM mpodeccuoHab-
HOW 00pa3oBaTeIHLHON MPOTrPaMMBI) TIOJITOTOBKY OakanaBpoB 1o HampasieHuto 44.03.05 Tlemaroru-
yeckoe oOpazoBaHue (C ABYMs IPOQHIISIMHU MOATOTOBKH).

HeoOxomuMeiMu ycroBusiMu i ocBoeHus muctuminibel 51.0.07.06 «Heopranudeckast xu-
MUS» SBIIFIOTCS: 3HAHUE OOIEeH XUMUU - YMEHUS IPUMEHATh CTEXHMOMETPUUYECKUE 3aKOHBI IIPU pe-
IIEHUH 337a4; - COCTABIATh OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEaKLUy; - paboTaTh € XUMHUYe-
CKHUM 000pYJOBaHMEM U MOCYJIOH; - BiIaJIeHuEe TEXHUKOW 0€30IacHOCTH B 1a0OPATOPUSIX U OKa3aHUS
nepBoii noBpadeOHON nmomoinu. CoaepikaHue TUCHUILIMHBI HeopraHUYecKas XMMUs sBISeTCs JIOTU-
YECKUM MPOJOJKEHUEM COEpKaHUs AUCIUILIUHBI 10 O0IIe XUMUU U CITY>KMUT OCHOBOM JIJIsl OCBOE-
HUSl TUCIUIUIMH, TAaKUX KaK (U3UYecKas XUMHUs, aHAIMTUYECKass XUMHUs, HEOPTaHUYECKUN CHUHTE3,
NPUKIAaIHAS XUMUHU, KOJJIOUIHAS XUMHUS U T.JI.

3. INIAHUPYEMBIE PE3YJIbTATBHI OBYUEHUS MO TUCHUIIIUHE
(MOJYJIIO)

JucuumnuuHa HarpaBieHa Ha OpMUPOBAHKE CIEIYIONIMX KOMIETeHInH BbimyckHuka: [1K-1
B pesynbprare nuzydeHust Moayssi 0Oyqaroniuecs: JOJIKHBI:

Ko
] 3Haer YmMmeer Baageer
KOMIIETCHIUHU
ITK-1.1. - eadicHelllue Xumu- | Onpedesiams: BAJCHT- | - PHOOPETEHHBIX 3HAHUA U
3HAET CTPYKTYPY, | ueckue NOHAmMUA: BE- | HOCTh U CTENEHb OKHC- | YMCHHI B NPAKTHUYECKOH Je-




COCTaB U JHUJAK-
TUYECKUE EINHU-
bl  TpeaMETHON
objactn - HEOp-
raHuyeckas Xwu-
MU

IIECTBO, XHMHUYCCKUM
DJIEMCHT, aToOM, MOJIC-
Kyjla, OTHOCHTEIIbHBIC
aTOMHAsi U MOJIEKYJISIp-
Has Macca, HOH, ajlo-
Tponusi, W30TOIBI, XU-
MHYecKas CBs3b, JJIEK-
TPOOTPULIATEIILHOCTD,

BAJIEHTHOCTb, CTENEHb
OKUCJICHUSA, MOJb, MO-
JspHaAsT Macca, MOJIIp-
HBIA 00BEM, BEIECTBA
MOJICKYJIIPHOTO W He-
MOJIEKYJIIPHOTO CTpOe-

HUS, PpacTBOPBI, AJIEK-
TPOJIUT U HEIIEKTPO-
JUT,  BIEKTPOJIUTHYE-
CcKast JMCCOLMAIUY,

OKHUCIIUTECIb M BOCCTa-
HOBUTEJIb, OKHCIICHUE U
BOCCTAaHOBJICHHE, TeI-
JT0BOM 3 deKrT peak-
1IUM, CKOPOCTh XUMHYE-
CKOM peakiuu, KaTaaus,
XHMHYECKOE paBHOBE-
cue.
-OCHOGHBbBlE
xumuu: COXpaHEHUs
Macchbl BEIIECTB, TMO-
CTOSIHCTBA COCTaBa, IIc-
pUOJIMYECKUN  3aKOH,
3aKOH  DKBHUBAJICHTOB,
3aKOH KpaTHBIX OTHO-
HIEHUH, 3aKOH MPOCTHIX
00BEMHEIX OTHOIICHHH,
3aKOH ABOrajpo;
OCHOBHblE meopuu
Xumuu: CTPOCHHUE aTo-
Ma, XAMHYECKOH CBSI-
3H, 3JEKTPOJIUTHYE-
CKOH JINCCOITHAITHH,
pacTBOpOB;
sayicHelluue seuye-
cmea u mamepuainl:
OCHOBHEIC METalNIBI H
CIUIaBbI; CEpHasi, COJIf-
Hasl, a30THasl U YKCYC-
Hasl KHCJIOTBI; IICIOYH,
aMMHaK, MHUHEpaJIbHbBIE
yInoOpeHus u T.1.

34KOHbl

JICHUS XUMHYECKHUX
3JICMCHTOB, THUII XUMH-
YECKOH CBS3U B COCIH-
HEHUSAX, 3apsA]l HOHA,
XapakTep cpeabl B BOA-
HBIX pacTBOpax HEOP-
FaHMYECKUX  COCIAUHE-
HUM, OKHCIUTECIb H
BOCCTAaHOBUTEJb, MPHU-
HAJJIC)KHOCTh BEILECTB
K pa3JIM4HBIM Kjaccam
OpPraHUYECKUX  COEIH-
HEHHI,
-Xapaxkmepu3zoeamau:
3JICMCHTBEI MAIIBIX IIe-
PUOJIOB MO UX MOJOXKe-
HUIO B IIEPUOJUYECKON
cucreme JI.M1. MeHnne-
jieeBa; OOIMEe XUMHYE-
CKHE CBOWCTBa MeTa-
JIOB, HEMETaJIJIOB, OC-
HOBHBIX KJIACCOB HEOP-
TaHUYECKUX U OpraHu-
YEeCKUX  COCIOUHCHUI;
CTPOEHHUE U XUMHYE-
CKHE CBOKCTBAa OCHOB-
HBIX KJIACCOB Heopra-
HUYECKUX COCTUHEHMI;
00bACHAmMb:  3aBUCH-
MOCTh  CBOWCTB  Be-
IIECTB OT UX COCTaBa U
CTPOEHMUS, PUPOTY
XUMHYECKOM CBSI3HU
(MOHHOM, KOBAJICHTHOM,
BOJIOPOJIHOM, METaJlIH-
YECKOH), 3aBHCHMOCTH
CKOPOCTH XHUMHUYECKOU
peakUu U TOJOKEHUU
XAMHYECKOr0 pPaBHOBE-
CHUSl OT Pa3INYHBIX (haK-
TOPOB;

-8bINOJIHAMb XUMUYe-
CKUIl IKCnepumenm 1o
pacno3HaBaHUIO  BaX-
HEWIINX HEOpraHuye-
CKMX U OpPraHUYECKHX
BEILIECTB, ONPEICICHHUIO

cpensl, MOJYYEHUIO
KOMIIJICKCHEIX ~ COCIH-
HEHHI;

npou3600ump CaMoCTO-
SITETTLHBIN TIOMCK XWUMHU-
4YecKoil wuH(popMalmu C
UCIIOJIb30BAaHUEM  pa3-

SITEIIBHOCTA U ITOBCEIHEB-
HOM KU3HU 1. OOBCHE-
HHSI XUMHYECKHUX SBIICHUI,
MIPOUCXOSIIUX B IIPUPOJIE,
OBITY U HA TIPOU3BOJICTBE;

- OIpeesieHUs] BO3MOXKHO-
CTU MPOTEKAHUS XUMHUYE-
CKHUX IIPEBPALLEHUN B pas-
JIMYHBIX YCIOBUSX U OLICHKU
WX TIOCJICJICTBHIA,

- 9KOJIOTUYECKH TPAMOTHO-
ro TOBEICHUS B OKPYXkako-

LIEHN cperc;
- OLEHKHU BJIMSHUS XUMH-
YECKOIo 3arpsi3HEHUs

OKpy’Karoliei cpeabl Ha
OpraHM3M 4YeJioOBEeKa U JIpy-
THC J)KUBbIC OPTraHU3MBl.




JIMYHBIX HCTOYHUKOB
(Hay4HO-TIOIYJIIPHBIX

U3/IaHKH,  KOMIIBIOTEp-
HBIX 0a3 JaHHBIX, pecyp-
coB MHTepHera); ucnoss-
30BaTb  KOMIIBIOTEPHBIE
TEXHOJIOTHMU Uil 00pa-
OOTKM M Iepeauu Xu-
MHUYECKOW MHpopManuu
U €€ IPEICTABIICHUS B
pasInYHbIX popmax;

[TK-1.2. Ymeer
OCYIIECTBIISTh
0TOOp y4eOHOTrOo
CoJIep KaHusl ISt
ero peau3anuy B
pa3nu4HbIX Qop-
Max 00y4eHHs B
COOTBETCTBHHU C
TpeOOBaHUSIMU

OI'OC OO0.

pazMyHble  XUMHUYe-
CKHE CBOICTBAa HeEopra-
HUYECKUX BEILECTB;
-OCHOBHBIE 3aKOHOMeEp-
HOCTH XMMHYECKUX pe-
aKIni;

-OCHOBHBIE COCIMHEHUS
MPOCTHIX BEIIECTB;

-~UcnoJjib306amo npuoﬂ-
peémennsle 3HAHUA U
ymenus 6 npaxmuuecxoﬁ
deamenbHOCMU U RO-

6CEOHEBH Ol HCU3HU
ona: OOBACHEHUA XHU-
MUYECKUX SIBIICHHH,

IPOUCXOAIUX B IpH-
poze, ObITy U Ha MPOU3-
BOJICTBE;

-OMpEeIeICHUs BO3MOXK-
HOCTU IPOTEKaHUS XH-
MUYECKHX IpeBpalie-
HUH B Pa3iIM4YHBIX YCIIO-
BUSIX M OLIGHKU MX TIO-
CJICACTBUI;

- DKOJIOTUYECKU TPaMoT-
HOrO  IIOBEICHUS B
OKPYXKAIOILEH Cpene;
-OLEHKU BIMSHUS XH-
MHUYECKOTO 3arpsi3HEHUS
OKPY’KAIOLIEN Cpelbl Ha
OpraHu3M 4YeJoBeKa H
JpYrHe JKUBBIE OpraHu3-
MBI,

-0e3omacHoro ooparie-
HUS ¢ TOPIOYMMHU U TOK-
CUYHBIMHM BELIECTBAMH,
7ab0paTopHBIM  000pY-
JIOBaHHEM;
-[IPUTOTOBJICHUS] PACTBO-
pPOB 33/laHHOM KOHILIEH-
TpalMd B OBITY U Ha
IIPOU3BO/ICTBE;
-KPUTHUYECKOW  OLIEHKH
JIOCTOBEPHOCTH ~ XMMHU-
yecko  uH(popMmanuu,
MOCTYMAKOIEH U3 pas-
HBIX UCTOYHHKOB;
-IPUMEHATh  Hay4HbIE
3HaHUSA B 00MacTu 00-
el 1 HEOPraHMYECKOU

- Oe3omacHOro oOpalIeHus
C FOPIOYMMH U TOKCHYHBI-
MH BelllecTBaMu, Jabopa-
TOPHBIM 00OPY0BaHUEM;

- IIPUTOTOBJIEHUSI PaCTBOPOB
3a/laHHOM KOHLIEHTpALUK B
ObITY U Ha IPOU3BOJICTBE;

- KPUTUYECKOH  OLEHKHU
JIOCTOBEPHOCTH  XHUMHYE-
ckoil  MH(popMaIMH, TO-
CTYHAIOLIEH U3 Pa3HBbIX HC-
TOYHUKOB.




XUMHUA B Y4eOHOH W

npoecCHOHATBLHOM
JIeSTeIbHOCTH;
-OCYIIECTBIIATh  MOMCK

U aHaJIN3 HAYYHOH WH-
dopmanuu Mo aKTyayb-
HBIM BOIPOCaM COBpE-
MEHHOTO €CTECTBO3HA-
HUS;

-HCIIOJIb30BaTh  OCHOB-
HBIC METOJbI CTATHCTH-
YecKOl 00pabOTKH IKC-
MEePUMEHTAIBHBIX JaH-
HBIX;

-pemiath 3aJa4M, HC-
MOJIb3ysS.  MPHOOPETEH-
HBIC 3HAHUS,
-pacluchiBaTh ypaBHE-
HUSI pEaKLIHid,
-IIPOU3BOJUTH PACYECTHI,
UCIIONIB3YS  OCHOBHBIC
XHUMHUYECKHE  3aKOHO-
MEPHOCTH.
-000CHOBaHHO  BBIOH-
paTh ONTHMAJLHBIC Me-
TOJIbI CHHTE34,

[1K-1.3 Iemon-
CTpUpYET YMECHHE
pa3pabaTeIBaTh
paznununbie Gop-
MBI y4eOHBIX 3a-
HATUN, TPUMeE-
HSITb METOABI,
MPUEMBI ¥ TEXHO-
JIOTUHU 00yYeHHUH,
B TOM YHCJIE UH-
(dbopManMoHHbIE.

-TIIPOMBINIUICHHBIC u
nabopaTopHbIE  CIOCO-
Obl  MOJy4YeHHsS]  Be-
[IECTB, PEAKIIMOHHYIO
CHOCOOHOCTHL COEIUHE-
HMIi Ha  OCHOBAaHHUU
3HaHHUS O -CTPOCHHH
aTOMOB,  TEpPHOJUYE-
CKOM CHCTEMEI 3JIEMCH-
TOB U XUMHYECKOU CBS-
3U;

-CYIIHOCTh aIlaparypbl

u KOHTPOJIBHO-
WU3MEPUTENIBHBIX — TPH-
O0pOB.

-IPOTHO3UPOBATh  OII-
TUMAJbHBIE  YCIIOBUS
MMPOBCACHUA CHHTE3a U
OLICHMBATh XapaKTepH-
CTHKH PE3YIbTATOB
aHaJIN3a;

-CaMOCTOSITENbHO Pabo-
TaTh B JabopaTopuu Mo
XUMHYECKUM CBOI-
CTBaM HCOPraHUYCCKHUX
BEIIECTB.

- MPAKTUYCCKUMHU HaBbI-
JIA IIPOBCACHUA
OKCIICPUMCHTAJIBHBIX

KaMu

Hay4HO-

HCCIIeIOBATEIIECKIX
00T;

- HaBbIKaMu Oe30macHOU
paboThl ¢ XHUMHYECKUMU
peakTUBaMH, pacTBOpamH,
HAay4UTBCS METOJaM THT-
pPOBaHUS PACTBOPOB, BBI-
SIBJICHUIO TIPU3HAKOB TIPO-
TEKaHUS PEaKIUH.

pa-

4.0BBEM JUCLHUIIJIMHBI (MOYJIS)

OO01mast TpyI0eMKOCTb JTUCITUTUTHHBI COCTABIISAET 7 3a4eTHBIX eauHMIl (252 gacoB). JuciumminHa
u3ydaercs B 2-3 ceMecTpax.

OYHASA ®OPMA OBYUYEHUA

Bun yueOHo# padoThI

TpynoémkocTh

qac.

B 1.4. mo cemecTpam

Nel

Ne2

Ne3

O6masi TPya0€MKOCTh JTUCIUIUIMHBI 0 Y4EOHOM)




Bup yueOHoii padoTbl

TpynoémkocTb

qac.

B 1.4. mo cemecrpam

Nel Ne2 Ne3

IUIaHY

252

180 72

1. KonrakTHas padora:

nexkuuu (odl1ee Koia-BO 4acoB, BKIIOYAs MpaKTHYe-
CKYIO MOJTOTOBKY)

52

40 12

MPAKTUYECKHE 3aHATUS, CEeMUHapbl u Ip. (oliee
KOJI-BO 4aCOB, BKJII0Yasi IPAKTUYECKYIO TOATOTOBKY)

naboparopHbeie 3aHsATUS (OOIIee KOJ-BO 4YacoB /
BKJIFOYAs MPAKTUYECKYIO TIOATOTOBKY)

64

44 20

KypPCOBOE IPOSKTHPOBAHNE

IPYNIOBbIE, WHIUBUAYAIbHBIC KOHCYJIBTALUU W
WHBIC BUIBI y4eOHOU AEATENbHOCTH, MPEIyCMaTPUBAIOIIHIE
IPYNIIOBYIO WINM MHIUBUAYAJIbHYIO paboOTy O0y4aromuxcs
C Mpeno/iaBaTesieM

2. O0bemM camMOCTOSITeIbHOMH pPaldoThl 00y4alo-
muxcst(CPC)

127

96 31

B TOM YHCJIC YacOB, BBIICICHHBIX Ha TOATOTOBKY K
9K3aMeHYy (3aueTy)

Bua npomMexyTo4HOro KOHTPOJIA:

IK3a- - IK3a-
MeH MeEH

3AOYHAA ®OPMA OBYUYEHUA

TpynoémkocThb
Buj yue6Hoii padoThl qac B 1.4. mo cemecTpam
) Nel Ne2 Ne3
OO0mast TpyA0EMKOCTb JUCHUIUIMHBI [0 Y4eOHOM) 180 79
IJIaHy 252
1. KonrakTHas padora:
nekuuu (olmiee KoJI-BO 4acoB, BKIIIOYAs MPaKTH-
4ECKYIO IOATOTOBKY) 14 6 2
MPaKTUYECKHUE 3aHSITHs, CEMUHAPBI U TIp. (0OIIee
KOJI-BO YacOB, BKJIIOYAs! MPAKTHUECKYIO MOJITOTOBKY)
nabopaTopHble 3aHATHsS (00Iee Koji-BO 4acoB /
BKJIIOYAsl MPAKTUYECKYIO TOITOTOBKY) 22 8 4
KypCOBOE€ NMPOEKTHPOBAHHE
TPYIIIOBBIE, WHAWBHIYATbHbIC KOHCYJIBTAlUA |
WHBIE BHJIl y4eOHOW AEATeNbHOCTH, MpelycMaTpuBalo-
1€ TPYNIOBYI WM UHIUBUIYalIbHYIO paboTy oOyda-
IOLIMXCS C TPEeToiaBaTesieM
2. O0beM caMocCTOSITEIbLHOH PadoThI 00y4alo-
muxcsi(CPC) 226 166 60
B TOM YHCJI€ YaCOB, BBIJEIICHHBIX Ha MOATOTOBKY
K JK3aMeHY (3a4eTy) 6 6
By npomexyTo4HOro KOHTPOJIS: - JIK3a-
MeH




5. COAEPKAHME JUCLUIITUHBI (MOYJIST)

ouyHasi popma o0ydeHust

N¢ HammenoBanue tembl (paszge- | O0masn TpynoémMkocTs 0 BH-
1 | JIa) JMCUUILTHHBI (MOTYJIs1) TPYAOEM- AaM y4eOHBbIX 3aHATHI
/m KOCTHL B (B akaj.yacax)
akaja.gaca | Jlek/ Jlao / | IIp/ Cp Kon-
X Np.noJ | Np.no | mp.mo TPOJIb
r Ar. Aar.
1 Bognopon. Bona 14 4 4 6
2 Kucnopon. 14 4 4 6
3 Onementsl VII rpymmel. ["ajgoreHsr. 14 4 4 6
4 Onementsl VI rpynmnsl. Xaybkore- 14 2 6 6
HBI.
) Onementsl V rpynnbl. A3or, doc- 14 4 6 6
dop.
6 OnemenTs! |V rpynmsl. 14 4 4 6
7 Onements! |l rpynmner. bop. Auno- 12 2 4 6
MUWHUM.
8 s- anementsl | u Il rpymm. 12 2 4 6
9 XuMHus 0JIarOPOJTHBIX Ta30B 13 2 2 9
10 | Ckauauii, TUTAH, BaHAaUH U UX aHa- 16 4 4 8
JIOTH.
11 | Ioarpymnma xpoma. 16 4 4 6
12 | Iloxrpynmna maprasua. 14 2 4 8
13 | XKene3o, K0OAIbT, HUKENb. 14 4 4 6
14 | TInaTuHOBBIE METAJLIbI. 14 2 2 10
15 | Mens, cepedpo, 30710TO. 10 2 2 6
16 | Iloarpyrmra uHKA. 10 2 2 6
17 | JlaHTaHOMIEL. 14 2 2 10
18 | AKTUHOMIEL. 14 2 2 10
Hroro 3a 1 cemecTp 252 52 64 127 9
3a04Has popma 00yueHuUs
HanmenoBanue Tembl (pa3nena) | Oomas TpynoémMkocThb 1o BHU-
AUCHUIINHBI (MOLYJIsI) TPYAOEM- AaM y4eOHBIX 3aHATHH
n KOCTb B (B akaja.uacax)
akaja.yaca | Jlex/ Jlao / | IIp/ Cp Kon-
X Np.noja | Np.mo | mp.mo TPOJIb
r Ar. Ar.
1 Bonopon. Bona 12 1 1 10
2 Kucnopog. 13 1 12
3 Onements! VI rpynmsl. [anorexs. 13 1 12
4 Onementsl VI rpynmsl. Xanbkore- 13 1 12
HBI.
) Onementsl V rpynnbl. A3or, ¢oc- 13 1 12
hop.




6 OnemenHTs! |V rpynmsl. 14 1 1 12
7 Onements! |l rpynmel. bop. Asnro- 14 1 1 12
MUHHM.
8 s- anemenTsl | u |l rpymm. 14 1 1 12
9 Xumusi 6J1arOpOTHBIX Ta30B 13 1 12
10 | Ckauguii, TUTAH, BaHaIUH U UX aHa- 23 1 12
JIOTH.
11 | IHoarpymma xpoma. 14 1 1 12
12 | Tloarpymma Maprasiia. 13 1 12
13 | XKene3o, K0OAILT, HUKEb. 13 1 12
14 | [InaTMHOBBIC METAJLIBI. 16 16
15 | Mens, cepebpo, 30710TO. 13 1 12
16 | IMoarpynmna nuHKa. 13 1 12
17 | JlarTaHOWUAOEL. 16 16
18 | AKTHHOMIEI. 16 16
Hroro 3a 1 cemecTp 252 8 12 226 6

5.1. Conep:kanue pa3aejoB TUCHUUILIHHBI (MOTYJIs1)

HaunumenoBanue
pasaesa 1ucum-
IIJINHBI

Conep:xanue

Temuwi JIEKYUOHHbIX 3auHAMULL

15

Bonopoa. Bona

Bonopon B mpupoxe. M3oronsl Bonopona. BaneHTHBIE BO3MOKHOCTH
aToMa M XapakTepHble creneHn okucieHus. Monekyna Hp. [lomydenne
Bozopoja. dusznueckne U XUMUYECKUE CBOMCTBA IPOCTOrO BELIECTBA.
PactBOopenue Bogopoa B MeTamiax. ATOMapHbIH BOJOPO/], €ro moayye-
HUE M PEaKLUMOHHas crocoOHOCTh. KoBalleHTHBIE COeMHEHHsI BOJOPO-
na. Moust H u H, ux B3aMMOEHCTBHE C BOIOIA. Bonopoanast cBs3b,
IIPUYMHBI €e 00pa30BaHMsl, CIOCO0 OMUCAHUS.
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Kucnopon.

1. Tlonmoxxenue B mepuoaudeckoit cucreme. Kucinopon B mpupone. M3oto-
bl KMCIIOpO/a. BajeHTHBIE BO3MOKHOCTH aTOMA U XapaKTEpPHBIE CTETIEHU
okucnenus Monekyna 0,. [Tapamaraetusm kucioposa. [lonyuenue kucio-
pona. du3nyueckne 1 XUMUYECKUE CBOKMCTBA IIPOCTOrO BELIECTBA. AJUIO-
Tpomus Kuciopoza, 030H. O30H B atmocdepe.

2. BzaumopneiicTBHE KHCIOPOAA C BOJOPOJAOM. MeXaHU3M peakluu BOJ10-
poja c kucinopoaoM. CoenHEHUs1 KUCIOPO/ia C BOJOPOIOM, THAPOKCHUI,
BOJ1a, MepoKcu Bogopoaa. Tepmuyeckoe 1 POTOXMMHUUYECKOE Pa3IoKEHHUE
BOJIbI. [Tomyuenue u cBolicTBa nepokcuaa sogopoaa. HoO; kak okucnurens
U KaK BOocCTaHOBUTENb. [I[puMeHeHune nepokcuia BoAoposa.

3. CocrosHUS KUCIOPOJa B €ro coemuHeHussx. OKCHIBI B UX Ki1accudu-
kauus. [lepoxcnael n nepokcuaHas rpynnupoBka. oHsl 0%, 07, O3 Cy-
MEPOKCH/IbI, 030HU/IbI, UX B3aUMOJIEHCTBUE C BOJOM.
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OneMeHThI VIl
rpynmsl. ['anoressr.

1. OO6mas xapakTepucTrka rpymmbl. CTpOSHHE HIEKTPOHHBIX 000JI0UYEK
aTOMOB, IMOTCHIMWAJIbI HOHU3AIIUH, CPOJCTBO K JJICKTPOHY. Baentnrie
BO3MO>KHOCTH aTOMOB M XapakTepHbIe cTerneHn okucienus. [IpocTrie Be-
IIECTBA, XapaKTepUCTUKu Moiekyn Haly.

2. CoeauHeHUSs C BOJAOPOJIOM. DHEPreTUUECKUE XaPAKTEPUCTUKH, XapaK-
Tep CBS3H M JIEKTpoHHOE cTpoeHue Mosiekya HHal. Metoabsl monyuenus u
(1)I/IBI/I‘I€CKI/IG CBOfICTBa, TaJIOrCHOBOJOPOA0B. Kucnorable 1 OKUCIUTENLHO-
BOCCTAaHOBUTENIbHBIE CBOMCTBA, peaKIIMOHHAsl COCOOHOCTH. ["asiorenniHbIe




MOHBI U UX COCTOSIHHE B BOJHBIX pacTBOpax. ['aloreHuipl MeTauios.

3. Okcuasl ¥ OKCOKHCIOTHL. OO1Iast XapaKTepUCTHKA OKCUIO0B: CTPOCHUE
MOJIEKYJI, XapaKTep U SHEPTHUs CBA3U. TepMOIMHAMUYECKHUE XapaKTEPUCTH-
Kku oOpazoBanus. [lonydyeHue u XumMu4eckue CBOMCTBA OKCUIOB. Y CTOUYHU-
BOCTb OKCHUJI0B. OCOOCHHOCTH coelMHEeHUH (hTopa U oja ¢ KUCIOPOIOM.
Peakinu oxcokucinot. OCOOEHHOCTH XJIOPHON U MOJHON KHUCTIOT.

4. CoeauHeHHUs rajloreHoB Apyr ¢ Apyrom. MuatepranoreHusl. @opmsl
CYIIECTBOBAHHS U CTPOCHUE MOJIEKYII. TpexX1ieHTpOBbIe AIEKTPOHHOU30bI-
TOYHBIE CBSI3U B MOJIEKYJIAX MHTEPTraJOr€HUI0B. XMMHUECKHE CBOMCTBA U
METO/BI ITOJIy4eHUs1. B3aumonencTBue ¢ BOJOM.

5. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU FAJIOT€HOB U UX CO-
€AVHEHUH B BOAHBIX PacTBOpax. B3anmoaencTBre POCTBIX BEIIECTB € BO-
JI0M, KUCIBIMU U IEIOYHBIMU pacTBOpamMu. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA COCIMHEHUN.
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Onements! VI rpyn-
bl. XaJbKOTE€HBI.

1. OO6mas xapakTepucTka rpymnmsl. CTpoeHHE JIEKTPOHHBIX 0007I0YEK
aTOMOB, IOTEHIIMAJIBI HOHU3ALMH, CPOACTBO K JIEKTPOHY. BaneHTHbIE
BO3MOKHOCTH aTOMOB U XapaKkTepHble cTerneHu okuciienus. [IpocTeie Be-
LIECTBA, LIENIOYEYHBIE CTPYKTYPbI, XapAKTEPUCTUKU MOJIEKYT X».

2. CoenuHeHUs C BOJAOPOJIOM. DHEPreTHUECKUE XAPAKTEPUCTUKH, XapaK-
Tep cBsi3u U crpoenne monekys HoX. Cynbgarel. MeTo1bl osny4eHus u
OCHOBHBIE XUMHUYECKHE CBOMCTBA XaJIbKOT€HOBOAOPOI0B. XalbKOI€HU -
HBIE MOHBI U UX COCTOSIHUE B BOAHBIX PACTBOpax. XaJIbKOT€HH Il METAII-
JIOB.

3. Oxcuubl 1 OKCOKUCTOTHI. O0IIas XapaKTepUCTUKA OKCUJIOB: CTPOCHHUE
MOJIEKYJI, XapaKTep CBs3H, SHepreTuka. [lonydyenre u xumMuueckue cBoii-
ctBa okcus1oB X0, u X03. Kucnorst H,XO3 1 HoX04: cTpoenue momnekyi,
XUMHUYECKHE CBOICTBA, MeTO bl mory4eHust. OCOOEHHOCTH CEIeHOBOM U
TEJUTypOBOM KUCIOT. OKCUKHUCIIOTHI CEPhI: MPUYMHBI UX MHOT000pa3us,
KJaccu(uKaius, CTpoOeHUe U XUMHUECKUE CBOICTRA.

4. T'amoreHunbl. @OpMBI CYHIECTBOBAHUS U CTPOCHUE MOJIEKYI. MeTobl
MOJTyYEHHUsI U XUMHUYECKUE CBOWCTBA. Y HUKaIbHAst HHEpTHOCTH 8P0. B3au-
MOJIEiCTBUE TaJIOTEHUI0B € BOJ10M. OKCOraloreHU/IbI.

5. OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU XaJIbKOT€HOB U UX CO-
€AVMHEHUH B BOAHBIX pAcTBOpax. B3anmmoelcTBre MPOCTHIX BEIIECTB € BO-
JIOM, KMUCIIBIMHU U IEJI0YHBIMU pacTBOpaMu. OKHUCIUTENIBHO-
BOCCTAHOBHUTEIILHBIE CBOMCTBA COSTMHEHUH.
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OnemeHTsl V rpyn-
nbl. A30T, Gocdop.

1. O6mas xapakTepucTrka rpymnibl. CTpOeHHE HNEKTPOHHBIX 000JI0UYEeK
aTOMOB, MOTEHIIMAJIBI HOHU3AIMH, CPOJCTBO K AMEeKTpoHy. [IpocTrie Bemie-
cTBa, a;utoTponus. OcoOeHHOCTH a30Ta.

2. CoenuHEHHS ¢ BOJAOPOJOM. XapaKTep CBSA3H, YHEPIeTHUSCKUE Xa-
PaKTEPUCTUKH U CTpoeHHe MosieKyl XHs. MeTobl moyueHus: 1 OCHOBHBIC
cBoricTBa coequHenuit XHsz. Conn ammonus u poconusi. AMMUAKATHIL.
Awmunel, umuabl, HUTpUAbL. @ocuabl. Coenunenus XoHy, MX cTpoeHuE U
cBoiicTBa. [ mapokcunaMuH. A30THCTOBOIOPOIHAS KUCJIOTA U a3U/IbI.

3. Oxcuapl 1 OKCOKUCTOTHI. O0IIas XapaKTepUCTHKa OKCUI0B. OKCHIBI
azora. @opMHbI CyIIIECTBOBAHMS, CTPOCHUE U DHEPTETHKA MOJIEKYI. MeTo b
MOJIy4eHUs! OKCUJ0B a30Ta. OKCOKUCIOTHI a30Ta - @30THOBATUCTAs, a30THU-
CTas U a30THAas KUCJIOTHI, UX CTPOCHHE, CBOMCTBA U METO/IbI TTOJTYICHHUS,
HUTPUTHI U HUTPATHI. TepMuueckoe paznoxxkeHue HUTpaToB. OKcuabl Goc-
dopa u 1pyrux snemenToB rpymmsl: X400 u X4010, ux noiaydeHue, cTpoe-
Hue u cBoiictBa. OcodbennoctH B3aumoaenctaus P4O0 u P4O1g ¢ BOIOH.
Oxkcokucnotsl ¢pocdopa u ero anaaoroB. CTpoeHUE U CBOMCTBA KUCIOT
docdopa.

4. Tamorenunpl. OOmas XxapakKTePUCTHKA, (DOPMBI U CTPOCHHUE MOJIEKYII.




I"anorenunap! azora. Tpu- u meHTarosoreHn bl hocdopa 1 ero aHajJoroB.
Metobl OyYeHHsI U XMMUYECKUE CBOMCTBA. B3anMo1eicTBUE C BOJIOM.
BzanmopeiicTBre TajgoreHu1oB ¢ okcugamu. OKcorajIoreHabl.

5. Cynbsdunst. Dopmsl 1 cTpoeHre MoJieKyil. [lomydeHrne u XuMu4decKkue
CBOMCTBA. THOKHUCIIOTHI.

6. Kommiekcusle coenuueHus. [ aTore HOKOMILIEKCHL.

7. DIeMEHTOPraHUYEeCKHUEe COCTMHEHUS

8. OKHCITUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU B pacTBOpax. B3au-
MOJICHCTBHUE MTPOCTHIX BEUIECTB C BOJIOW, KUCIBIMU U IIEJTOYHBIMH PACTBO-
pamu. BoccTanoBieHHE HUTPATHOTO MOHA B Pa3NUYHBIX cpenax. OKuciu-
TEJIbHBIEC ¥ BOCCTAHOBHUTEIIbHBIC CBOMCTBA coerHeHuH (hochopa u ero
aHaJIOroB.
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Onements! |V rpyn-
TIBL

1. OO6mas xapakTepucTrka rpymibl. OCOOEHHOCTH CTPOSHUS JICK-
TPOHHBIX 000JI0UEK aTOMOB, TIOTEHIIMAJIBI HOHU3ALIUU, CPOJCTBO K JIEK-
TpoHy. IIpocThie BemecTBa, auIoTponus.

2. Heopranuueckas xumus yriaepoja. Anmas, rpagut, kapousl, yiie-
penbl. Coenunenus rpaduta. Meran u yrieBogopoabsl. Kapouasr meras-
10B. OKCHUIBI YTIIEpOAa, SHEPIEeTUKA, CTPOCHUE MOJIEKYJ U cBOMCTBA. OK-
COKHCIIOTHI yriiepojia. KapOoHaTsl. ["anoreHu/ibl 1 OKCOrajaoreHu bl yrie-
pona. Cepoyriepon u Apyrue coequHeHus ¢ cepoil. CoelMHEeHus C a30TOM:
LIMaH, JUIUaH, CHHWIbHAA KuciaoTa. [{nanoBas 1 n301uaHOBask KMUCIIOTHI.
Tuonunanosas kucnora. OpraHMueCKue COCIUHEHUS.

3. CoenuHeHMs 3J€MEHTOB MOArPYIIbI KPEMHUS C BOJIOPOIOM. XapakTep
CBS3M, SHEPreTHKa U cTpoeHue MoiieKysn XHa. Metozasl nosyueHus u xu-
Muyeckue cpoiictBa. Cunuuuel. KpeMHuil oprannyeckue coeiuHEHMsL.

4, Okcuapl ¥ THAPOKCONPOU3BOAHBIe. O0IIast XapaKTepUCTHKA OKCUIIOB
XO u X0,. KBapu u ero mogudukamus. MizmMmenenue cpoiictBa okcuaoB XO
u X0, B psiny 81 - Pb. KpemHueBbie KHCIOTH ¥ CUITUKATBL. OKCO- M TH]I-
POKCOMOHBI aHAJIOrOB KpeMHUs. COJM 0J10Ba U CBUHLA, UX PACTBOPUMOCTh
Y TUJIPOJINS.

5. Tanorenmapl. O0Imas xapakTepucTuka, opmMa U CTpOSHHE MOJIEKYJI.
Jlu- 1 TeTparaqoreHupl, UX yCTOHYUBOCTh, METObI IOMYUYEHUS U XUMHU-
4eCKHE CBOMCTBA. THOKHUCIOTHI T€pMaHHUs U OJIOBA.

6. Xaubkorenuasl. @opmel u crpoeHue. [lonydyeHne n XuMH4YECKHE CBOM-
cTBa. THOKHCIOTEI repMaHus U OJIOBa.

7. Coenunenus azota ¢ pochopom.

8. KommekcHble coennnenus. I'ekcadropkpemHueBas kuciora. Mo-
JeKyJIIpHbIE KOMIUIEKCHI (aJIIyKThl) TeTpapTopuaa KpeMHus. ['anoreno-
KaMIIJIEKChI KPEMHHUS U €r0 aHAJIOroB. MeTajsiopraHu4eckue COeIMHEHUs
repMaHus, 0JIOBa U CBUHIIA, UX CTPOEHUE U CBOMCTBA. [loTeHIIMansl HOHU-
3al1M, CPOJACTBO K dJIEKTpOHY. IIpocThie BelecTBa, BOCCTAaHOBUTEIILHBIE
CBOMCTBa. B3anMoelicTBUE ¢ BOJOM.

9. Bognoponssie coenquHeHus 2aeMeHToB I u Il rpynn. MonHbIE TMAPUABL.
Posib 11e104HbIX U MIET0YHO3EMENIbHBIX METAIIOB B cTabmin3anuu noHa H
. B3anmoencTere HOHHBIX TUAPUIIOB C BOJOM.

10. Okcupl MIEIOYHBIX METAIIOB, (POPMBI, YCTOMYUBOCTD, XUMHUUECKHE
CBOMCTBA OKCHUIIOB. IIepoKcupl, CynepoKCHIbI,030HUABI LIEJIOYHBIX Me-
Tasui0B. OKCUABI U TEPOKCUIBI HIEITOYHO3EMENBHBIX - MeTauIoB. [lomyye-
HUE KHCIIOpoJia Yyepe3 MepoKCHl 6apusl.

11. I'uapOKCUIBI MIETOYHBIX U IETOYHO3EMENIbHBIX MeTaIuIoB. [llenoun.
OcobenHoctu ruapokcuia oepusuins. JnaronansHoe cxoacTBo Be u Al.
12. Conu meNo4HbIX METAJIOB, UX PaCTBOPUMOCTD. [ Maparanns noHOB
1eJ0YHBIX MeTa/uIoB. [oHsTHE 00 OTpUIIATEILHON rUApaTaluy.




13. [IpuuuHBI OTCYTCTBHUS OJJHO3APSIIHBIX HOHOB AJIEMEHTOB I'PYIIIIHI B
BOJHOM pactBope. Colli ET0YHO3EMENbHBIX METAJIJIOB, UX pac-
TBOPUMOCTH M TUAPOIIN3.
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DNeMEeHThI Il
rpynnsl. bop. Auto-
MUWHUM.

OJIEKTPOHHOE CTPOEHUME ATOMOB, OBHIASL XAPAKTEPUCTUKA
OJIEMEHTOB, 3AKOHOMEPHOCTU U3MEHEHUA  ®U3UKO-
XUMUYECKUX CBOVICTB.

bop: o0miasi xapakTepucTHKa JJIEMEHTA, MOJyuYeHHE, CTPOCHHE U
cBoiicTBa mpocrtoro BemiecTBa. CoeIMHEHUs! ¢ BOJAOPOIOM: UX CTpoe-
HUe, MoJIy4eHHEe U cBoiicTBa. CTpOEHUE U CBOMCTBA JPYIUX COEIUHE-
HUN: O0OpUABI B OOPOTUIPHIBI METAILJIOB, OKCHUJT 00pa, OOpPHBIE KUCIIO-
ThI 1 OOpaThI, COEIMHEHUS OOpa C TaJoreHaMHu, Cepoid, a30ToM, 6Opop-
ranuyeckue coenuHeHus. IlpuMenenue 6opa U ero BakKHEHIIMX CO-
€AUHEHUI.

Anromunuy: HaXOXJICHUE B MPHUPOJIE, MOJyYeHUE U CBOWCTBA. B3au-
MOJICHCTBUE C BOAOM, KUCIOTaMHU U 1enoyaMu. OKCUA U TUIPOKCHU,
ATIOMHUHATHI, COJM antoMuHus. [IpuMeHeHHe amlOMUHUS U €ro Bax-
HEUIIUX COEQUHEHUH. AntoMoTepMHs. ODKOJIOTMYECKHE MPOoOJIeMBbl
[IPU MOJIYYECHUU ATFOMUHHUSL.

Tannuii, unouu, maniuu. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB.
IIpeackazanue cyuiectBoBanuss U cBoicTB rawus .M. Meunnenee-
BbIM. Haxosienue B mpupoe, mojayuyeHue, CTpOCHUE U CBOMCTBA MPO-
cThix BemecTB. Coenunenus (+3): OKCUbL, THAPOKCHIBI U conu. Co-
equHeHust Tayus (+1). [lpumenenue ramius, MHAUS W TAUTUA U UX
COEeIMHEHUI.
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S- sytemenTel | u |l
TpYIIIL.

O6HIa$I XAPaKTCPHUCTHUKA S-3JICMCHTOB: 3JICKTPOHHOC CTPOCHUC aTOMOB,
CBOﬁCTBa, W3MEHEHHE CBOMCTB B noATrpyIimax.

Onemenmol nepeotl epynnvl (IEITOUYHBIE YIEMEHTHI): HAXO0XKIEHUE B IIPUPO-
Jie, TIOJIly4eHUE METaJUIOB, UX OTHOUICHUE K HEMETAaJIaM, BOJAE, KUCIOTaM.
Oxkcupl, NEPOKCUIBI, THAPOKCUABI, conn. [lonydeHnne ruipokcuia HaTpust
u kapOoHara HaTpus. [IpuMeHeHHe EeTOUYHBIX METAIIOB M UX BaKHEHIINX
COETUHEHUN.

Onemenmuvl 6mopoii epynnvl. CTPOEHUE, HAXOKIEHUE B IIPUPOJIE, TOTyUe-
HUE NPOCTBIX BEIIECTB, UX B3aMMOJECHCTBHE C HEMETAJJIAMHU, BOJOM, KHC-
J0TaMH U 1ienoyamu. Heramienas U raimieHas U3BECTb, BSOKYIUME MaTepHa-
abl. JKecTKOCTh NPUPOJHBIX BOJ, YCTPAHEHHE KECTKOCTH. IIpuMmeHeHune
OepuuIHs, MarHus ¥ LIeI0YHO3EMENIbHBIX METAJIOB U UX BAXHEHUIINX CO-
enuHeHnd. TokcnYHOCTh OEpUILTUS U €T0 aHAJIOTOB.
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Xumus  Gmaropon-

HBIX T'a30B

DNEeKTPOHHOE CTPOCHHE aTOMOB, HAXOXJACHHUE B Mpupoie, Gpusndeckue
CBOMCTBA TPOCTHIX BEIIECTB, 3aKOHOMEPHOCTH WX W3MEHEHUsS B IOJI-
rpymme. XuMU4YecKass UHEPTHOCTb reyusl, HeoHa U aproHa. Coe1uHEeHUs
KCEHOHa ¢ ()TOPOM M KHCIOpPOJOM, MX TOJy4YeHHE, CTPOEHUE U CBOM-
ctBa. [I[puMeHeHNe 01aropoaHBIX Ta30B U UX COCTUHEHHIH.
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Ckanui, THTaH,
BaHAIUA M WX aHa-
JIOTH.

Obwas xapaxmepucmuxa d-s1emenmog: TOJOKEHUE B TEPHOIHMUYECKON
CUCTEME; JJIEKTPOHHOE CTPOEHHUE, PAINyChl U SHEPTUs NOHU3ALUN aTOMOB;
CTETEHU OKHCIICHMS; KOMIUIEKCOOOpa3yrolue CBOWCTBa (MO JAeKagaM H
NOArpyNnaM), CpaBHEHUE C p-dieMeHTaMu. [IpupoaHble coennHeHus,
KJIACCHUYECKHE U HOBBbIE CIOCOOBI MosyyeHHs. TepMoIuHAMUUECKUE OCHO-
Bbl BOCCTAaHOBJICHUSI METAJUIOB M3 OKCHUJOB U COJIeH, cCriocoObl X paduHU-
poBanust. CBOMCTBA IPOCTBIX BELIECTB (OTHOLIEHHE K HEMETallJIaM, BOJE,
KHCJIOTaM W LIeJN0YaM, IOJIOKEHUE B PANY HANPSIKEHWUM, TeMIepaTypbl
IUIABJICHUSl M KUIIEHUS, TBEPAOCTh), 3aKOHOMEPHOCTH MX W3MEHEHUs IO




nekanam u noarpynnaM. Knaccuduxamus meramnoB. O6mue 3akoHOMEp-
HOCTHU MU3MEHEHUS OCHOBHO-KHCJIOTHBIX u OKHUCIIUTEIBHO-
BOCCTAHOBHUTEJILHBIX CBOUCTB coennuenuil d-aimementoB. Padorsr B.B. Ce-
PEOPEHHUKOBA IO XMMUU PEIKO3EMENIBHBIX 3JIEMEHTOB. Tyranckoe mMecTo-
POXKIEHHE PEIKO3EMEeNbHBIX 1eMeHTOB B Tockoil obacTu.

Ilooepynna ckanousi. Ocoboe TONOKEHUE CKAHIMS M €0 aHAIOTOB Cpeln
d-anementoB. CTpoeHHE, HAXOXKICHUE B MPUPOJIE, MOJyYeHHE, CBOWCTBA
IIPOCTHIX BEILECTB, OKCUAOB U THAPOKCHJIOB, COCTaB U CBOMCTBA COJIEH.
[Ipumenenue.

Ilooepynna mumana. IAEKTPOHHOE CTPOCHHE aTOMOB, UX CTEIEHU OKHC-
JeHus B coequHeHusX. HaxoxaeHue B mpupoje U Moiny4eHue TuTaHa, [up-
KoHus, rapuusi. CTpoeHue, CBOWCTBA MPOCTHIX BEHIECTB: MOJIOKEHUE B Ps-
Ny HampsoKeHHH, MUpoGOpHOCTh, B3aUMOJICHCTBUE C KUCIOTAaMH M ILEJO-
yamu. CoenvHeHus: (OKCUIbI, TUAPOKCUABI, COJIM, KapOUAbl, KOMIUIEKCHI),
UX cocTaB U cBoicTBa. [IpoOnema pasznenenus uupkonus u rapuus. [Ipu-
MEHEHHE METaJNIOB M UX BAKHEHUIIUX COSTUHEHUH.

Ilooepynna eanaous. INEKTPOHHOE CTPOEHUE aTOMOB, MX CTEIEHU OKHC-
JICHUS] U KOOPJIUHAIIMOHHBIEC YKCia B coelnHeHuax. Haxoxaenue B mpupo-
ne u noiyuenue. CTpoeHue M CBOMCTBA MPOCTHIX BemiecTB. CoenuHeHus
(OKCcHUIBI, TUIPOKCHU/IBI, COJTU, KOMILIEKCHBIE COEIMHEHUSs), 3aKOHOMEPHO-
CTH U3MEHEHHUSI UX CBOWCTB B MOJTPYIIE U C YBEIUYECHUEM CTETICHU OKHC-
nenus aroma. [IpumeHeHne BaHaus, HLOOHS, TaHTAIA.
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[Toarpynna xpoma.

Ilooepynna xpoma. INEKTPOHHOE CTPOCHHUE aTOMOB, CTETICHH OKUCIICHUS U
KOOPJMHAIIMOHHBIE Yuciia B coequHeHnsX. CTpoeHne, HaXOKAeHUe B MIPH-
pojie ¥ moJy4YeHrne xpoma, MonmbaeHa u Bonbppama. CoequHeHus (OKCH-
I, TUAPOKCHIBI, COJIH), 3aKOHOMEPHOCTH M3MEHEHHS UX CBOMCTB B IOJI-
Tpynne nu B 3aBUCHUMOCTHU OT CTCIICHU OKHUCJICHUA aTOMa. XpOMaTBI n au-
XpOMaThl, HX B3aUMHBIC TIEPEXObI, OKUCIUTEIbHBIE cBoiicTBa. KoMmuiekc-
HBIC COCAUMHCHUA U KIIACTEPhI, UX COCTaB, CTPOCHUC U CBOMCTBA. HpI/IMeHC-
HHE XpoMa, MOJIMOJICHa ¥ BOJIb()pamMa U X BOKHEHIINX COSTUHEHUH.
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[Tonrpynna mapras-
a.

Ilooepynna mapeanya. DNEKTPOHHOE CTPOCHHE aTOMOB, CTEIIEHU OKHCIIe-
HUSI M1 KOOPJAMHAIMOHHBIE YKCia B coeAuHeHMsX. Haxoxaenne B mpupoe
U nojiyueHue Maprasia. CTpoeHrue U CBOMCTBa MPOCTHIX BenlecTB. Kucio-
Tl MapraHiia U peHuss U ux coiu. OKHUCIUTETHbHO-BOCCTAHOBUTEIHHBIC
cBoiicTBa coenuHeHuid. KapOoHWIIBI, XUMUYecKas CBsI3b B KapOOHUIIAX CO-
rnacHo Meroaa BC, ux ¢usznueckue u xumudeckue cBoictea. [Ipumenenue
MapraHia U peHUs U UX BAKHEUIIUX COCIUHEHUN.
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’Kene3o, kobanbT,
HHKEITb.

Cemeticmeo dicene3a. INEKTPOHHOE CTPOCHNUE aTOMOB, CTENIEHN OKHCIIEHUS
¥ KOOpJMHAIMOHHBIC YKCIIa B coequHeHusx. Haxoxaenue B mpupoze. Jlo-
MEHHBII ¥ BHEJJOMEHHBIN CrIOCOOBI MmoydeHus xenesa. [lupo- u rugpome-
TAJUTYPTHUECKUN CIocoObl mosydeHusi koOanbTa u Hukens. CTpoeHue u
CBOMCTBA MPOCTHIX BEIIECTB: MOJIOKEHUE B Py HAIPSHKEHUH, B3aMMOIEH-
CTBHE C HeMeTaiamMu, kuciaoramu. Koppo3us xkeneza u 6oproa ¢ Heit. Ok-
CHUIBI U THAPOKCHUIIBI, 3aKOHOMEPHOCTH W3MEHEHHS MX CBOWCTB B CEMEMi-
ctBe. ComM, UX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA U THAPOIIH3.
KowmrmiekcHbie coemHEHUs, X CTPOCHHE U cBoWicTBa. Depputhl U deppa-
Thl. KapOonumsl. [IpruMeHeHne MeTauioB U UX BaXXHEHIIINX COSAMHEHUN.
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IlnatnHOBBIE MeETa-
JIBL.

IInamunoevle memannvl. INEKTPOHHOE CTPOCHHE aTOMOB, CTEIIEHH OKHC-
JIEHUS ¥ KOOPJIMHAIMOHHBIE YnCiIa B coelnHeHusax. Haxoxnenue B npupo-
ne u noiaydenre. CTpoeHUe U CBOMCTBA MPOCTHIX BemecTB. CocTas, cTpoe-
HUE U CBOMCTBA BAXKHEUIIUX COCIAMHEHMU. [IpuMeHeHNE TIIaTUHOBBIX Me-
TAJUIOB U X COCIUHEHUH.
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Mens, cepebpo, 30-
JI0TO.

Ilooepynna meou. DNEKTPOHHOE CTPOEHUE aTOMOB, CTETIEHU OKUCIICHUS U
KOOpAWHAIIMOHHBIC YHCJiIa B COCANHCHUAX. HaXO)K,[[eHI/Ie B IpUPOJAC U I10-
ayueHue. CTpOEHHE U CBOWCTBA MPOCTHIX BeecTB. OKCUbI, THIPOKCUIBL,
COJIM U KOMIUICKCHBIC COCAMHCHHA MCIU, UX CTPOCHUC, yCTOfI‘IPIBOCTL u
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OKCUJ, TUAPOKCUA U COJIU
cepebpa, CBETOUYBCTBUTEILHOCTh raJIOTEHUIOB, UX PACTBOPUMOCTH B BOJIE
U KOMIUIeKcooOpa3yromux peaktuBax. CoeauHenus 3050Ta. [Ipumenenue
Meu, cepedpa, 30J10Ta U X BaXKHEHIINX COSTMHEHUI.
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[Toarpynna nuHKa.

Ilooepynna yunka. Ocoboe MONOXKEHNWE IMHKA U €ro aHajoroB cpenu d-
anemeHTOB. Haxoxkenue B mpupo/ie, moJyuyeHue U CBOMCTBA MPOCTHIX Be-
miecTB. CoeMHEHHS IIMHKA U KaaMUS: OKCHIbI, TUIPOKCUIBI, COJH, KOM-
MJIeKCHbIE coenuHenusi. COeIMHEHUs] PTYTH, UX COCTaB, CTPOCHUE U CBOM-
ctBa. [IpyMeHeHne METaJIOB U X BAKHEHIIIUX COCIMHEHUN.
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JlanTaHOUIbI.

OO61a xapakrepucTruka 31eMeHTOB. OCOOEHHOCTH CTPOEHUsI aTOMOB, MpHU-
YUHBI CXOJICTBA AJIEMEHTOB, BOBMOXHBIE COCTOSIHUS OkucieHus. Conepxa-
Hue B npupope. Paznenenue snemenToB. uznueckne 1 XMUMAYECKUE CBOM-
CTBa MPOCTHIX BEUIECTB.

2. XUMHUYECKHE CBOMCTBA COSANHEHNH JJAaHTAHOUIOB, OKCUBI M TH/I-
pOKcoIpou3BoHbIe. ["amoreHuab! U Ipyrue OMHAPHbBIE COSAMHEHUS. XU-
MUsI BOJHBIX pacTBOPoB. OCOOCHHOCTH LIEPHS U EBPOITHSL.
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AKTHHOUIEI.

O6mas xapakrepuctuka. OCOOEHHOCTH CTPOECHUSI aTOMOB, CPaBHEHHUE C
JaHTtaHougamu. PasHooOpasust cocrostHui okucieHus. CojlepikaHue B
npupoge. PanqnoakTuBHbIe CEMENCTBA TOPUS, YpaHa M aKTUHUSA. SnepHble
peaKuuy U CUHTE3 JJIEMEHTOB. TpaHcaMepu-LIMEBbIE 2JIEMEHTHI. BakHel-
1Me npakTuueckue npumeHenus. [Ipo Omema pasgenenus uzoromnos. du-
3UYECKNE U XUMUYECKHE CBOMCTBA IIPOCTBIX BEILIECTB.

2. IlepnoanyHOCTh B U3BMEHEHWH XUMHYECKHX CBOWCTB, CXOJCTBO C ApPY-
TMMH 2JIEMEHTAMH, JE€JIeHne Ha mnojcemeiicrBa. COCTOSIHUS COEIUHEHUI B
BOJAHBIX pacTBopax. CoequHEHMs ypaHa, HENTYHHUS, IUIYTOHUS B BBICIINX
CTENEHSIX OKUCIIEHN. KOMIUIEKCHBIE COEAMHEHNSI aKTHHOUIOB.

Temuvl nabopamopHvix 3aHAMUIL

15

Bonopoa. Bona

Bonopon B mpupoxne. M3oromsl Bogopona. BaneHTHbIE BO3MOXHOCTH
aToMa U XapaKTepHbIE CTENEHU OKuciaeHus. Moiekyina Hp.

ITonyuenue Bomopona. PuU3HUYECKHE U XMMHYECKHE CBOMCTBA IIPOCTOTO
BellecTBa. PacTBopeHne Bomopoaa B MeTaiiax. ATOMapHbIA BOJOPO/I,
€ro MoJy4eHHe U PEaKIIMOHHAsI CIOCOOHOCTD.

KoBanentHeie coegunenus Bomopoaa. MoHbl H' u H', ux B3ammoneii-
CTBHE C BOJIOM.

BonopoaHas cBsA3b, IpUUMHEI €€ 00pa30BaHus, CIIOCO0 OMUCAHUSI.
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Kucnopon.

ITonoxxenne B nepuoanueckoil cucreme. Kucnopon B npupoze. M3oromnst
KHCI0po/ia. BaneHTHbIE BO3MOXHOCTH aTOMa M XapaKTEpHbIE CTENIEHU
okucnenusa Mouekyna 0,. [TapamarseTusm kuciaoposa.

ITonyuenue kucnopona. dusznyeckne 1 XUMUYECKHE CBOKWCTBA IIPOCTOTO
BEIIECTBA. AJIOTPOIUS KUCIIOpoJia, 030H. O30H B aTMOChepe.
B3anmoneiicTBre KUCI0poaa ¢ BOAOPOAOM. MexaHu3M peakiiuy BOJ0POIa
¢ kucnopogoM. CoeAMHEHNs KHCIIOpOia ¢ BOJOPOAOM, THAPOKCHI, BOJA,
nepokcus Bojgopoaa. Tepmuyeckoe U (POTOXMMHUECKOE Pas3ioKEHNUE BOJBI.
ITonyuenue u cBolicTBa nepokcuaa Bogopoaa. HoO, kak OKMCINUTEND U KaK
BOCCTaHOBUTENb. [IpMeHenne nepokcuia Bo1opoaa.CocTosIHUS KUCIIO-
pona B ero coenuHeHMsIX. Okcuabl ¥ ux kiaccudukanus. Ilepokcuisl u




nepokcuHast rpyrnnupoBka. Moust 07, Oy, O3". CyHepoKCHIbI, 030HHIbL,
MX B3aMMOJICUCTBUE C BOJIOW.
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DeMeHTbI Vil
rpynmsl. ['anoressr.

1. OOwias xapakrepucTtuka rpynmsl. CTpoeHHe IEKTPOHHBIX 000JI04eK
aTOMOB, IIOTEHIIMAJIbl HOHU3ALIUU, CPOJICTBO K IEKTPOHY. BaneHTHbIe
BO3MOYKHOCTH aTOMOB M XapaKTepHble cTeleHn okucieHus. [IpocTeie Be-
IECTBA, XapaKTepucTUKHU Mosiekya Haly.

2. CoenuHeHHs C BOJOPOAOM. DHEPreTHUECKUE XapaKTePUCTUKH, XapaK-
TEp CBSI3U U JIEKTPOHHOE cTpoeHue moiekyn HHal.

3. Mertoab! nosnyueHus U (pu3NYECKHe CBOWCTBA, raIOT€HOBOAOPO/I0B.

4. KucioTHbIE M OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA, pEaKIU-
OHHasl CIIOCOOHOCTb. ['ajloreHnHbIE HOHBI U UX COCTOSIHUE B BOJHBIX pac-
TBOpax. ['anorenupl MeTaIos.

6. Oxcuabl 1 OKCOKHCIOThL. OO1Ias XapaKTepUCTHKA OKCUIOB: CTPOEHUE
MOJIEKYJI, XapaKTep U SHEPrus cBA3MU. TepMOAMHAMUUYECKUE XapaKTEPUCTH-
K1 oOpa3zoBanus. [lomydeHne u XxumMuyeckre CBOMCTBA OKCUIOB. Y CTOWYH-
BOCTh OKCHJI0B. OCOOCHHOCTH COeTMHEHUH (hTOpa M oA ¢ KHCIOPOIOM.
Peakiun okcokuciaor. OcoOeHHOCTH XJIOPHOW U HOAHOM KHCIIOT.

7. CoenuHeHMs rajoreHoB Apyr ¢ Apyrom. Murepranorenuabl. @opmMbl
CYLIECTBOBaHMSI U CTPOEHUE MOJIEKYJI. TpexX1eHTpOBbIE 3IEKTPOHHOU30bI-
TOYHBIE CBSI3U B MOJIEKYJIaX UHTEPIraJOTeHUA0B. XUMUYECKUE CBOMCTBA U
MeTOAbI osyueHus. B3aumopeiicTeue ¢ BOJOM.

8. OKucIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU FAJIOTEHOB U UX CO-
eIMHEHUH B BOJIHBIX pacTBOpax. B3anMonelcTBre NpoCThIX BEIIECTB C BO-
JIOM, KUCIIBIMHU U IEJI0YHBIMU pacTBOpaMu. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA COEIMHEHUH.
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Onementsl VI rpyn-
nbl. XaJbKOT'€HEI.

1. OO6mas xapakrepucTka rpymnibl. CTpoeHHEe 3IEKTPOHHBIX 000-
JIOYEK aTOMOB, TOTEHIMAIbl MOHU3ALIMH, CPOJICTBO K 3JIEKTPOHY. BaneHt-
HbIE BO3MOKHOCTH aTOMOB U XapaKTepHbIE CTeNeHN OKucaeHus. [Ipocteie
BEILIECTBA, LIETIOYEUHBIE CTPYKTYPbI, XapaKTEPUCTHUKUA MOJIEKYI Xo.

2. CoenuHeHUs ¢ BOAOPOJIOM. DHEPTETHUECKUE XapPaAKTEPUCTHKH,
xapakrtep cBs3u u ctpoerne Monekyn HoX. Cynbdarel. Metonasl momyde-
HUS U OCHOBHBIE XUMHUUYECKHE CBOMCTBA XaJIbKOT€HOBOAOPOI0B. XaIbKO-
T€HUJHBIE HOHBI U UX COCTOSIHUE B BOJIHBIX pacTBOpax. XajabKOT€HUbI Me-
TaJIJIOB.

3. Okcuabl ¥ OKCOKUCIOTHL. O0IIast XapaKTepUCTUKA OKCHUIOB:
CTPOCHHE MOJIEKYJI, XapaKTep CBs3H, dHepreTuka. [lonydenue n xummde-
ckue coiictBa okcuaoB X0z n X03. Kucnorst HoXO3 u HyX04: ctpoenue
MOJIEKYJI, XUMUYECKHE CBOMCTBA, METOBI MToTydeHuss. OcCOOEHHOCTH ceme-
HOBOM U TeITYpPOBOM KUCIOT. OKCUKUCIOTHI CePhl: MPUUMUHBI UX MHOT000-
pasusi, KinaccuuKaius, CTpOEHUE U XUMHUYECKHUE CBOMCTBRA.

4. Tanmorenuabl. DOpMBbI CYLIECTBOBAHUS U CTPOCHUE MOJIEKY.
MeTo/1bl TOTYyYEHUS] 1 XUMUYECKUE CBOMCTBA. Y HUKAJIbHASI UHEPTHOCTD
8P0. B3zauMonelicTBue raioreHug0B ¢ Bogo. OKcorajaoreHuab!.

5. OKHCIUTETHLHO-BOCCTAHOBHUTEIBHBIE PEAKITUN XAIBKOTEHOB U
UX COEJIMHEHUN B BOJIHBIX pacTBOpax. BzauMopeiicTBue mpoCThIX BEIIECTB
C BOJIOM, KMCJIBIMU U TICIOYHBIMU pacTBOpamMu. OKHUCIUTETHHO-
BOCCTAHOBUTENIbHEBIC CBOMCTBA COCIMHCHUI.
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OneMeHTBl V Tpyn-
mel. A30T, Gocdop.

1. O6mas xapakrepuctuka rpynmnsl. CTpoeHHe 3JIEeKTPOHHBIX 000-
JIOYEK ATOMOB, IIOTEHIIMAJIBI HOHU3ALIUHU, CPOJICTBO K AJIEKTPOHY. [IpocThie
BellecTBa, ajutoTponus. OcOOEHHOCTH a30Ta.

2. CoenuHeHHs ¢ BOJOPOJOM. XapaKkTep CBsI3H, SHEPreTHYECKHe
XapaKTEPUCTUKHU U cTpoeHue Mojiekya XHs. MeToibl moaydeHusl 1 OCHOB-
Hble cBolcTBa coenuHeHnit XHs. Conu ammonus u pochonus. AMMuaka-
Thl. AMuAbI, UMUBI, HUTpUABL. Dochuasl. Coenunenust XoHy, ux cTpoe-




HUE U CBOMCTBA. ['napokcriiaMuH. A30TUCTOBOAOPOIHAS KUCIOTA U a3UIbI.

3. Okcuabl ¥ OKCOKUCIOTHL. O0IIas XxapakTepucTrkKa okcuoB. Ok-
cubl a30ta. DOPMBI CYIIECTBOBAHUS, CTPOSHUE U DHEPTreTHKA MOJICKYJI.
MeTo/bI TONTydeHUsT OKCUA0B a30Ta. OKCOKHCIOTHI a30Ta - a30THOBATH-
cTasl, a30TUCTas U a30THAsI KUCJIOThI, UX CTPOSHHE, CBOMCTBA U METOJIBI T10-
Ty4eHUs, HUTPUTHI M HUTpaThl. TepMudeckoe pa3noxeHne HUTpaToB. Ok-
cunsl pocdopa u apyrux snmemenToB rpymmbl: X400 u X4010, ux nomyde-
HUE, cTpoeHue u cBoiictBa. Ocobennoctu B3anmoaeiicteus P4O6 u P4Oqg ¢
Bo0i. OKcokucIoTH (hocdhopa u ero anamoroB. CTpoeHUE U CBOMCTBA
kucnot docdopa.

4. Tamorenmapl. O0IIas XxapakTepUCTUKA, (OPMBI K CTPOCHHE MO-
nekyn. 'anorennnsl azora. Tpu- u nentaroioreHunbl Gpocdopa u ero ana-
JI0TOB. MeTo/1bl MOTYYEeHUsI U XUMHYECKHUE CBOMCTBA. B3aumopeicTeue ¢
BOJIOH. B3anmopelcTBHE TaOreHuI0B ¢ oOKcuaaMu. OKCOraloreHabl.

5. Cynbduasr. Dopmbl U cTpoeHue Mosiekyl. [lomydenue u xumu-
YeCKHE CBOMCTBA. THOKHUCIOTHI.

6. KommiekcHble coenuHeHus. ['aoreHoKOMIUIEKCEL.

9. DneMeHTOpPraHWYEeCKUE COCAMHCHHUSI

10. OKkuCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B pACTBOPAX.
B3aumojeiicTBie MPOCTHIX BEMIECTB ¢ BOAOW, KUCIBIMHU U IIEIOYHBIMU
pacTBopamMu. BoccTaHOBIIEHHE HUTPATHOTO HOHA B PA3IMYHBIX CpeJlax.
OKHCTUTENIBHBIC U BOCCTAHOBUTEIHHBIC CBOMCTBA CoeTMHEHUH dochopa
€ro aHaJIoroB.
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Onementsl |V rpymn-
TIBL

1. OOwas xapakrepucTHka rpynmbsl. OCOOEHHOCTH CTPOEHUS HIIEK-
TPOHHBIX 000JIOUYEK ATOMOB, TOTEHLIMAJIbI MOHU3ALMH, CPOJCTBO K 3JIEK-
TpoHny. IIpocThie BemecTa, auIoTpomnus.

2. Heopranuueckas xumus yriaepoja. Ainmas, rpadut, KapOusl,
¢dbymnepensl. Coenunenus rpadurta. Metan u yrieBoaoposl. Kapoums
MeTaioB. OKCHIIBI yIiIepoJa, SHEPreTUKA, CTPOCHHE MOJIEKYJI M CBOMCTBA.
Oxkcokucnotsl yriepoaa. Kapoonatsl. ["aoreHup1 1 OKCOraJIoreHUIbl yT-
nepoaa. Cepoyrnepos U Apyrue coeinHeHus ¢ cepoil. CoequHeHus ¢ a3o-
TOM: LIMaH, JUIMaH, CAHWIbHAs KAcaoTa. [{maHoBast 1 M301uaHoOBas KKC-
n0T1hl. TuonnanoBas kuciaora. OpraHMueCKue COEIUHEHUS.

3. CoenuHeHMs 3JEMEHTOB MOATPYIIIbI KPEMHUS C BOJOPOJIOM.
Xapakrep CBs3U, dJHEpreTuka u crpoeHue moiekyn XHs. Mertoasl momyde-
HUA U XUMu4eckue cBorcTBa. Cuniuapl. KpeMHui opranndeckue coeau-
HEHUS.

4. Oxcuabl ¥ TUAPOKcOonpon3BoaHbIe. OO0IIast XapaKTepUCTHKA OK-
cunoB XO u X0,. KBapi u ero monudukanus. M3MeHeHune cBoiicTBa OKCH-
noB XO u X0, B psany 81 - Pb. KpemHueBsie KucioTs! u cuimmkatel. Okco-
Y TUIPOKCOMOHBI aHAJIOrOB KpeMHHUs. ColM 0J10Ba M CBUHIIA, UX PaCTBO-
PUMOCTB ¥ THJIPOJIN3.

5. Tanorenusl. O0mas XxapakTepucTrKa, opmMa U CTPOEHUE MO-
nexkyn. [Iu- u TerparanoreHupl, UX yCTOMYMBOCTh, METO/BI IIOJTYYEHHUS U
XUMHUYECKHE CBOMCTBA. THOKUCIIOTHI TEpMaHUs U 0JI0BA.

6. Xanbkorenuasl. @opMmel u crpoeHue. [lonydyenne n xummuyeckne
cBOICTBAa. THOKHUCIIOTHI TEpMaHUs U 0JIOBA.

7. Coenunenus azora ¢ GochopoMm.

8. KommekcHble coenunenus. I'ekcaTopkpeMHrEeBasi KUCIOTA.
MonexkynspHble KOMIUIEKCHI (aA1yKThl) TeTpadTopraa kpemuus. ["amore-
HOKaMIUIEKCBl KDEMHHUS U €r0 aHAJIOTOB. MeTaulopraHn4eckue coeiuHe-
HUS TepMaHus, 0JI0Ba U CBUHIIA, UX CTPOCHHUE U cBoMcTBA. [loTeHnmans!
MOHU3ALMH, CPOJCTBO K dIEKTpOHY. IIpocThie BelecTBa, BOCCTAHOBUTEIb-




HEIE CBOiicTBa. B3auMoaeiicTBre ¢ BOIOH.

9. Bopnoponnsie coenunenus 3aeMeHToB [ u Il rpynn. MonHbie
rUApUIBL. POJTb ICIIOYHBIX U IIETOYHO3EMENIBHBIX METAJNIOB B CTA0MIIN3a-
unu noHa H . BzaumoielicTBue HOHHBIX THAPHUIOB C BOJOM.

10. OKcuBI METOYHBIX METAJLIIOB, OPMBI, YCTOMYHMBOCTH, XUMHUYE-
CKHE CBOMCTBA OKCHJOB. IIepokcuibl, CynepOKCHIbI,030HU bl HIETOYHbBIX
MeTaJ10B. OKCHU/IBI U IEPOKCHIBI IETOYHO3EMEIbHBIX - MEeTAJLIOB. [lomy-
YCHHE KUCIIOPO/Ia Yepe3 MepOKCH I Oapusl.

11. I'maApOKCUIBI 1MICIOYHBIX U IIET0YHO3EeMENIbHBIX MeTauioB. [1]e-
nouu. OcoOeHHOCTH TuapoKcuaa Oepmnins. JuaroHansHoe cxoacTBo Be u
Al.

12. Counu meN0YHBIX METAJUIOB, UX PACTBOPUMOCTH. [ upaTanus
HMOHOB IIEJIOYHBIX MeTaIUIOB. [loHsATHE 00 OTpHUIIaTEILHOM THIpATAIUH.

13. IIpuuuHbBI OTCYTCTBHUS OJJTHO3APSAAHBIX HOHOB 3JIEMEHTOB IPYII-
bl B BOJIHOM pactBope. CoM 1IeJI0YHO3EMETbHBIX METAJIOB, UX pac-
TBOPUMOCTb Y TUAPOJIN3.
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OJIEMEHTHI 11
rpynnsl. bop. Aunto-
MUHHH.

1. DAeKTpOHHOE CTPOEHHE aTOMOB, OO0IAs XapaKTePUCTHKA dJe-
MEHTOB, 3aKOHOMEPHOCTH U3MEHEHUSI (PU3UKO-XUMUYECKUX CBOMCTB.

2. bop: obmias xapakTepuCTHKa 3JIEMEHTa, MOJydYeHUue, CTPOCHHE
U CBOMCTBA npocToro BeuiecTBa. CoeAMHEHUsI C BOAOPOJIOM: UX CTPO-
€HUE, MOJyYeHUE U CBOMCTBA.

3. CtpoeHre M CBOWCTBA JPYTrUX COCAMHEHUN: OOpPHIBI H OOpo-
THJIPUIBI METAJUIOB, OKCUJl O0pa, OOpHBIE KUCIOTHI U OOpaThl, COeIHU-
HeHHst Oopa C rajoreHaMu, cepoil, a30ToM, OOPOPraHUYECKHE COENIH-
HeHus. [I[puMenenne 6opa U ero BaKHEHIINX COSTUHEHHI.

4. Antomunuii: HaxOXJIEHUE B MPUPOJE, NMOIYYEHUE U CBOMCTBA.
BzaumopeiicTBre ¢ BOAOM, KMCIOTAMH U IIEIOYaMH.

5. Okcup v TUAPOKCHT, aTFOMUHATBI, COJMH amtoMuHus. [Ipumene-
HUE ATIOMUHUA U €T0 BOXKHEUIIUX COCTUHEHUN. AIFOMOTepMHUsL. DKO-
JIOTUYECKHe MPOOIeMbl IPU MOTYUEHUN ATFOMUHHUS.

6. I'annuti, unouii, maniui. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB.
IIpenckazanue cymectBoBanus U cBoucTB rammusa .M. Mennenee-
BbIM. HaxosieHne B npupoe, nojaydyeHne, CTPOCHUE U CBOMCTBA MPO-
ctbix BeulecTB. Coenuuenus (+3): okeuapsl, ruapokcusl U conu. Co-
equHeHust Tauus (+1). [Ipumenenue rammus, MHAUS U TaUIUS U UX
COCIMHEHU.
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S- snemeHTsl | u |l
TPYIIIL.

1. O6mas xapakTepuCTUKa S-2JIEMEHTOB: JIEKTPOHHOE CTPOECHHE aTOMOB,
CBOMCTBA, N3MEHEHUE CBOMCTB B ITOATPYyMIaxX.

2. Onemenmul nepeoii epynnsi (ILEIOUYHBIE JIIEMEHTHI): HAX0XK/IEHUE B IPU-
poze, MOMyYEeHHE METAJIOB, MX OTHOIICHUE K HEMETaJlaM, BOJE, KUCIIO-
TaMm.

3. Okcuapl, NEepOKCUIbI, THUAPOKCUIbI, conu. l[lomydeHue ruapokcuaa
HaTpusi U KapOoHata HaTpus. [IpuMeHEeHWEe MIETOYHBIX METAIOB M HX
BaXXHEHIIINX COCTUHCHUM.

4. Dnemenmoui 6mopoii epynnul. CTPOCHHUE, HAXOXJIEHUE B MPUPOJIC, TIOITY-
YeHUE NPOCTHIX BEIIECTB, UX B3aUMOJIEUCTBUE C HEMETaJJIaMU, BOJIOM,
KHCJIOTaMH U IEJI0YaMHU.

4. HeraiieHast 1 raiieHasi U3BeCTb, BSKYILME MaTepuaibl. JKecTKOCTh pHU-
POJHBIX BOJI, YCTPAHEHUE KECTKOCTH.

5. Ilpumenenue OepuIUIHsl, MATHUS U IEI0YHO3EMEIbHBIX METAJUIOB M UX
BOKHEUIIINX COCTMHEHUNA. TOKCHYHOCTH OCPUIIIHS U €T0 aHAJIOTOB.
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Xumust  Oraropon-

1. DNEKTPOHHOE CTPOSHUE aTOMOB, HAXOXKCHHE B MIPHUpoJIe, huznye-




HBIX I'a30B

CKHE CBOWCTBA MPOCTHIX BEIIECTB, 3aKOHOMEPHOCTH UX U3MEHEHHS B IO~
rpymme.

2. XuMH4eckasi HHEpTHOCTB Tenusl, HeoHa 1 aprona. CoelmHeHUs
KCEHOHA ¢ (JTOPOM U KHCIIOPOJIOM, UX IOJIy4eHHE, CTPOCHHE U CBOMCTBA.
[Ipumenenne 01aropoAHBIX Ta30B U UX COCTUHEHUI.
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CkaHaui,

THTaH,

BaHAIUU W HX aHa-

JIOI'H.

1. Obwasa xapakmepucmuxa d-snemeHmog: TOJOKEHUE B MEPUOINYEC-
CKOH cHCTEeMe; DJIEKTPOHHOE CTPOCHHE, PAINYChl M SHEPTUs UOHHU3AINH
aTOMOB; CTEIIEHU OKUCJICHHsI; KOMIUIEKCOOOpa3yroliye cBoiicTsa (1o jae-
KaJlaM | MOATPYIIaM), CPaBHEHUE C P-IIEMEHTAMH.

2. IlpuponHble COeIUMHEHMSI, KIIACCUYECKHUE U HOBbIE CIIOCOOBI MOJy4e-
Hus. TepMoauHAMIYECKHE OCHOBBI BOCCTAHOBJICHHSI METAJIJIOB U3 OKCH-
JIOB U cOJieH, criocoObl UX paUHUPOBAHHUS.

3. CBoiicTBa MPOCTHIX BEIIESCTB (OTHOMIEHUE K HEMETAJIaM, BOJE, KHC-
JOoTaM M WIelioYaM, TOJIOKEHUE B POy HANpsHKEHHUH, TeMIepaTypsl
TUTABJICHUS W KUIICHUS, TBEPAOCTH), 3aKOHOMEPHOCTH UX M3MECHEHHUS 10
JeKagaM | MOATpYIIaMm.

4. Knaccudukanus MetauioB. O0muye 3aKOHOMEPHOCTH M3MEHEHHS OC-
HOBHO-KHMCIIOTHBIX M OKHCIUTEJIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB CO-
eqnMHeHnN d-2IIEMEHTOB.

5. Ilooepynna cxanousn. Ocoboe TMOJI0KEHHE CKAHIUS U €ro aHajloroB
cpenu d-amemenToB. CTpoeHHE, HAXOXKICHUE B TPHPOJE, MOTYICHHE,
CBOICTBa MPOCTHIX BEIIECTB, OKCHIAOB M THJIPOKCHUJIOB, COCTaB M CBOMi-
ctBa cotied. [Ipumenenue.

6. Ilooepynna mumarna. DNEKTPOHHOE CTPOCHHE aTOMOB, UX CTEIEHU
OKHUCJICHHS B COeTUHEHMIX. HaxoxXaeHne B IpUPOJIe U TOTydeHUE THUTA-
Ha, IUPKOHUS, TaQHHUS.

7. CtpoeHue, CBOMCTBA MPOCTHIX BEIIECTB: MOJIOKEHUE B Py Hamps-
JKEHUH, MUPO(YOPHOCTH, B3aUMOJICHCTBUE C KUCIOTAMU U IIEI0YaMHU.

8. Coenunenus (OKCHbI, THAPOKCUIBI, COIH, KApOHIbI, KOMILJIEKCHI), KX
coctaB U cBoiicTBa. [Ipobnema pasaenenus uupkonus u rapuus. [lpu-
MEHEHHE METaJJIOB M UX BAKHEHUIIIUX COSTUHEHUH.

9. Ilooepynna eamadusi. DNEKTPOHHOE CTPOSHUE ATOMOB, MX CTEICHU
OKHCJICHHUS U KOOPJMHAIIMOHHBIE YHCla B coeMHEeHUAX. Haxoxaenue B
MIPUPOJIC U TIOTYUCHHE.

10.  CrpoeHnue u cBoicTBa MpocThIX BemecTB. CoequHeHUs (OKCUIBI,
TUPOKCHUJIBI, COJIM, KOMILJICKCHBIC COCIUHECHHS), 3aKOHOMEPHOCTH H3-
MEHEHHSI UX CBOWMCTB B MOJTPYIIE U C yBEIWYCHHEM CTEIEHU OKHUCIe-
HUs aToMa. [IpuMeHenue BaHaus, HUOOUS, TAHTaA.
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[Toarpynna xpoma.

1. Ilooepynna xpoma. DAEKTPOHHOE CTPOCHHUE aTOMOB, CTETICHU OKHCIIE-
HUS U KOOP/IMHAIIMOHHBIE YKCIIa B COSTUHEHHUSX.

2. CtpoeHne, HaXOXIIEHHE B MPUPOJIC W MOTYyICHUE XpoMa, MOJTUOIeHa 1
BOJIb(pama.

3. CoenuHenus: (OKCUABI, TUIPOKCHU/IBI, COJIN), 3aKOHOMEPHOCTH H3MEHE-
HUS MX CBOKMCTB B MOATPYIIE W B 3aBUCUMOCTH OT CTEIIEHW OKHCICHUS
aToma.

4. XpomaTel W JIUXPOMATBHI, WX B3aUMHBIC IEPEXOJbl, OKUCIUTEIbHBIC
CBOMCTBA.

5. KoMIIeKCHBIE COeMHEHHS W KIIACTEPhl, HX COCTaB, CTPOCHHUE U CBOWA-
CTBa.

6. [Ilpumenenne xpoma, MoiHOJeHa M BoNb(pamMa W MX BaKHEHIIUX CO-
CAVHECHUMN.
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Iloarpynna
TaHIa.

map-

1. Ilooepynna mapeanya. DIEKTPOHHOE CTPOEHHE ATOMOB, CTEHNCHU
OKHCIICHHsI U KOOPAMHAIMOHHBIE Yhclia B coeAuHeHusX. Haxoxnenue B




MPUPOJE U MOJIydYEHHUE MapraHiia.

2. CtpoeHue 1 CBOMCTBA MPOCTHIX BemlecTB. KHUCIOTH MapraHma u pe-
HUA B X conr. OKHCIUTEIbHO-BOCCTAaHOBUTEIBHEIC CBOMCTBA COSIMHE-
HUH.

3. KapOonumsl, XumMudeckasi cBsi3b B KapOOHMIIax coryiacHo meroaa BC,
uX (pu3uvecKre U XUMHYECKHUE CBOICTBA.

4, TlpuMmeHeHne MapraHila ¥ PeHHUS U MX BOKHEUIIIUX COCTMHCHUM.

27 XKenezo, xobaimsbT, | 1. Cemeticmeo dcenesa. DIEKTPOHHOE CTPOCHHE aTOMOB, CTEINEHU
HUKEJIb. OKHCJICHUS U KOOPAMHALIMOHHBIC YHCIIA B COSAMHEHUSIX.
2. Haxoxnenne B nmpupoje. JloMeHHBIH 1 BHETOMEHHBINA CIIOCOOBI 110-
ny4yeHus xenesa. [lupo- u ruapomeramyprudeckuii crnocoObl MOTy4eHUS
KOOaJIbTa M HUKEIIS.
3. CtpoeHrue M CBOMCTBA MPOCTHIX BEHIECTB: IOJIOKEHUE B PsIy
HaINpsHKEHUHM, B3aUMOJICHCTBUE C HEMETAUIAMU, KUCIOTAMMU.
4, Koppo3sus xene3a u 6oprbda ¢ Hel.
5. Okcubl U TUAPOKCUIBI, 3aKOHOMEPHOCTH U3MEHEHHUS X CBOMCTB B
ceMelCTBe.
6. Conu, UX OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA U THUIPO-
3.
7. KomiuiekcHple coeuHeHns, UX CTpOeHUE U CBOWCTBA. DeppuTHI U
dbeppartsbl.
8. KapOonunsl. [IpuMeHeHre METalIOB U UX BAXKHEUIIMX COETUHE-
HUU.
28 [InatunoBeie  wme- | 1. Inamunoevie memasnnvl. INEKTPOHHOE CTPOCHUE aTOMOB, CTEIECHU
TaJuIbL. OKHUCJICHUS U KOOPAMHAIIMOHHBIC YHCIIA B COSAMHEHHUSIX.
2. HaxoxzaeHue B mpupo/ie U NOJIyYEHHE.
3. CtpoeHue u CBOMCTBA MPOCTHIX BEIIECTB.
4. CocraB, CTpOCHHE U CBOMCTBA BAXKHEHIIINX COSAMHEHUM.
5. IIpuMeHeHre NIaTUHOBBIX METAJJIOB M UX COETMHEHMII.
29 Mens, cepebpo, | 1. Ilooepynna meou. DNEKTPOHHOE CTPOCHHE aTOMOB, CTETICHU OKHC-
30J10TO. JIEHUS U KOOPJIMHALIMOHHBIE YHCTIA B COETMHEHUSX.
2. Haxoxxnenue B npupojie u noisyuenue. CTpoeHUE U CBOMCTBA MPO-
CTBIX BEILIECTB.
3. Oxkcuibl, THAPOKCUIIBI, COJTM U KOMIUIEKCHBIE COCTMHEHUSI MEH, UX
CTPOEHHE, YCTOUUMUBOCTh U OKUCIUTEIHLHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA.
4. Oxcup, THAPOKCUA U COJHU cepedpa, CBETOUYBCTBUTEIBHOCTh Tajo-
TeHH]IOB, UX PACTBOPUMOCTH B BOJIE 1 KOMILJIEKCOOOPA3YIOIINX PEaKTHBAX.
5. CoenuHenus 30/10Ta.
6. [Ipumenenue meau, cepedpa, 30J10Ta U UX BAKHEHIIMX COEIMHE-
HHUIA.
30 | [Moarpymma uHKAa. 1. Ilooepynna yunka. Ocoboe MON0KEHNE IUHKA U €r0 aHAJIOTOB Cpe-
1 d-3J1IeMEHTOB.
2. Haxoxnenue B npupoie, NoJiydeHHe U CBOMCTBA MPOCTHIX BEILIECTB.
3. CoenuHeHns NMHKA W KaJMUS: OKCHIbI, TUAPOKCHBI, COJH, KOM-
IJIEKCHBIE COETUHEHUS.
4. CoenuHeHns pTyTH, UX COCTaB, CTPOCHHUE U CBOWCTBA.
5. IIprMeHeHre METaNIOB U MX BAKHEUIINX COCIMHEHUM.
31 | JlantaHOUIBI. 1. O6ma xapakrepucTuka 3JeMeHTOB. OCOOEHHOCTH CTPOEHHUS aTOMOB,

HpI/I'-II/IHBI CXO0ACTBa 3JIEMCHTOB, BO3SMOXXHBIC COCTOSAHUA OKHUCIICHU .
2. Conepxanue B nnpupoze. Paznenenue sneMeHToB. PU3NYECKUE U XUMH-
YCCKHC CBOﬁCTBa HpOCTI)IX BCIIICCTB.

3. XuMHYECKHE CBOMCTBA COCIUHEHMH JIAaHTAaHOHUI0B, OKCUIBI U THI-
POKCOTIPOU3BOHBIE.
4. TanoreHu 1 U Apyrue OMHAPHBIC COCTUHEHUS. XUMHUSI BOJHBIX PACTBO-




poB. OcoOEHHOCTH LIEpHsI U €BPOTIHSL.

32 | AKTUHOUBIL. 1. Obmas xapakrepuctuka. OCOOEHHOCTH CTPOEHHUS aTOMOB, CpPaBHEHUE C
JAaHTAaHOUJAMH.
2. PaznooOpa3us cocrostauil okucnenus. Coxepxkanue B npupoje. Paguo-
AKTHUBHBIE CEMENCTBA TOPUS, YpaHa U aKTUHUS.
3. SlnepHble peakliuy U CUHTE3 3JIEMEHTOB. TpaHcaMepUIIUEBbIE JIEMEHTHI.
Baxxnelive npakTuuecKkue NpuMeHEHHs.
4. IIpobnema pazneneHus n30TonoB. Ou3nueckre U XUMUYECKHE CBOMCTBA
IIPOCTBIX BELIECTB.
5. IlepnoaM4HOCTS B U3MEHEHUM XMMHYECKUX CBOMCTB, CXOICTBO C ApPY-
TUMH 3JIEMEHTAMU, JEJICHUE HA [10ICEMENCTBA.
6. CocTOsIHUS COEIMHEHUI B BOJIHBIX PACTBOPAX.
7. CoenvHeHuUs ypaHa, HENTYHUs, IUTyTOHHSI B BBICIIMX CTEIEHSIX OKHCIIE-
Hus. KOMIUIEKCHBIE COEAMHEHNS] aKTUHOUOB.

33 | [lepuoauueckuii 3a- | 1. CrtocoOBI IpeicKa3aHmsi CBOMCTB JIEMEHTOB M UX COSAMHECHUN Ha OC-
KOH — OCHOBa JuIs | HOBE IIEPHOJMYECKOrO 3aKOHA M NMEPUOJIUYECKON CUCTEMBI 3JIEMEHTOB.
w3ydeHus ~ Heopra- | 2- 3aKOH Mosym. ITonreepskieHie NPaBUIBHOCTH HEPHOIMUECKON CHC-
HIIECKOH XML TeMBI 311eMEHTOB. [Ipencka3anue cylecTBOBaHHs HOBBIX 2JIEMEHTOB.

6. YYHEBHO-METOJAUYECKOE OBECIIEYHEHUE CAMOCTOA-
TEJBbHOM PABOTBI OBYYAIOIIIUXCSI
TR [T AT Bua camocTosiTeibHOI padoThl 00y4aro-
IHXCH

In IIMHBI

Bonopoxn. Bona W3ydyenue y4yeOHOM, HaydyHOMIUTEpATypBI,
15 BBITIOJITHEHUE MTUCHbMEHHOM ToMaIlHei paboThI
Kucnopon. N3yuenune y4yeOHOW, HaydyHOWIMTEPATYpHI,

16 BBINOJIHEHUE MUCbMEHHON JoMallHeil paboTbl

OnemenTts! VI rpynmnsl. [anoreHst. W3ydyenue y4yeOHOM, HaydyHOMIUTEpATypBI,
BBITIOJITHEHUE MMUCHbMEHHOM JIOMAIlIHe paboThl, pa-

17 6ota c IHTepHeT pecypcamu
Onements! VI rpynmnsl. XalbKOreHBI. N3yuenune y4yeOHOW, HaydyHOWIMTEPATYpHI,

18 BBINOJIHEHUE TMCbMEHHON JoMaIlHeil paboThl
OnemenTsl V rpynmnsl. A30T, hocdop. N3ydyenue y4yeOHOM, HaydyHOMIUTEpATypBHI,

BBITIOJTHCHUE TMCHMEHHOW JOMAIlHel paboThI,

19 MO/ATOTOBKA U 3aluTa pedeparos, 10KIa10B
OnemenTs! |V rpynmsl. W3yuenune y4yeOHOW, HaydYHOWIMTEPATYpHI,

20 BBINOJIHEHUE TMCbMEHHON JoMaIlHeil paboThl
Onementsl |l rpynmel. bop. AmoMunmii. N3ydyenue y4yeOHOM, HaydyHOMIUTEpATypBHI,

21 BBITIOJTHEHUE MTUCHbMEHHOM JToMaITHel paboThI
s-anemenTsl | u |l rpynm. N3ydyenue y4yeOHOM, Hay4dHOMIUTEpATypHI,

BBIMOJIHEHUE TUCHBMEHHOM JoMaliHed paboTsl,

29 IIOJrOTOBKA U 3aIlluTa pedepaTos, T0KIa0B
Xumust 61aropoAHbIX Ta30B W3yuenune y4yeOHON, HaydYHOWIMTEPATYpHI,

23 BBHITIOJTHEHUE MUCHMEHHOM ToManiHel paboThl




Ckannuii, TUTaH, BaHQUH U UX aHAJIOTH. W3yuenune y4yeOHON, HaydYHOWIMTEPATYpHI,
BBHITIOJTHEHUE MMMCHMEHHOW JOMalTHel paboTel, pa-
24 6ota c IuTepHeT pecypcamu
[Toarpynna xpoma. N3yuenne yueOHOHM, HayIHOWJIUTEPATYPHI,
25 BBITIOJTHEHUE MMUCbMEHHOM JIoMaliHel paboThl
[Toarpynna maprasua. W3yuenne y4yeOHOW, HAay4YHOWIMTEPATYpHI,
26 BBITIOJTHEHUE MUCHMEHHOM JToMaIiHel paboThl
XKeneszo, k0OAIbT, HUKEI. N3yuenne y4deOHOHM, HayIHOUJIUTEPATYPHI,
27 BBITIOJTHEHUE MUCbMEHHOM ToMalHel paboThl
[lmaTuHOBBIE METAILIIBI. N3yuenne yueOHOHM, HayIHOUIIUTEPATYPHI,
28 BBITIOJTHEHUE MUCHMEHHOM JToMaIiHel paboThl
Menp, cepedpo, 30510TO. W3yuenne y4yeOHOW, HAaydYHOWIMTEPATYpHI,
29 BBITIOJTHEHUE MMUCbMEHHOM ToMalHel paboThbl
[loarpynna nuHka. W3ydyenue y4yeOHOH, HaydHONIUTEPATYpHI,
30 BBITIOJTHEHUE MMUCbMEHHOM JToMalHel paboThl
JlanTaHOMABL. W3yuenne y4yeOHOW, HaydYHOWIMTEPATYpPHI,
BEITIOJTHEHUE THCHBMEHHON JIOMAliHel paboTHl,
31 MOATOTOBKA U 3a1uTa pedeparoB, T0KIa10B
7. DOHA OHUEHOYHbBIX CPEACTB
7.1. OueHo4HbIe MaTEePHAJIBI 1JIs1 IPOBEACHHUS TEKYIIEero KOHTPOJIsl YCIIeBAaeMOCTH
HaunmenoBanue Tembl CpencrBa TeKylero KoH- Ilepeyennb KoMm-
(pa3aesa) AMCUMILIMHBI (MO- TPOJIsl YCIIEBAEMOCTH neTeHuuin
/m AyJist)
15 | Bomopoa. Bona 3amauu, TECTHI, YCTHBIA OIIPOC IIK-1
16 | Kucnopon. 3aa4u, TECThI, yCTHBIM OIIpoC [1K-1
OnemenTts! VI rpynmel. ano- 3aa4u, TeCThl, yCTHBIM 0IIpoC [1K-1
17 | reHsl.
Onements! VI rpynnel. Xainb- 3aauu, TECThI, yCTHBIM 0Ipoc I1K-1
18 | KOTEHBI.
OneMeHThl V rpynmbsl. A30T, 3amauu, TECTHI, YCTHBIA OIIPOC IIK-1
19 | dbocdop.
20 | Onements! |V rpynmsl. KonnokBuym I1K-1
Onementsl Il rpynme. bop. Tectsbl, pemenue 3aga4 [K-1
21 | AnroMuHUi.
22 | s- amementsl | u |l rpymm. Konnoksuym [K-1
23 | Xumus 6;1aropoIHbIX Ta30B Tectsl, pemenue 3a1a4 [K-1
Ckanguii, TUTaH, BaHAIUH H Tectsbl, pemenue 3aga4 IIK-1
24 | uX aHaJIOTH.
25 | Hloarpymma xpoMma. 3ajauu, TECTHI, YCTHBIA OIIPOC [1K-1
26 | lloarpymnma Maprasua. 3ajauu, TECTHI, YCTHBIA OIIPOC [1K-1
27 | XKenezo, koOaabT, HUKEIIb. 3amauu, TECTHI, YCTHBIA OIIPOC IIK-1
28 | IlnaTnHOBBIE METAILIBIL. 3ana4u, TECTBI, YCTHBIM OIIPOC [1K-1
29 | Menp, cepedbpo, 30510TO. 3ajauu, TECThI, YCTHBIA OIIPOC [K-1
30 | [Hoarpymnmna uunka. Kontponbnas padota [1K-1
31 | Jlantanousl. TecTsl, permeHue 3aaa4 I1K-1




TECTOBBIE 3AJAHUM 1J151 OHNEHKH KAYECTBA OCBOEHMSA JUCHUILJIAHBI

ThbI?

(MOJIYJIST)

TecThbl JJIS TEKYIET0 KOHTPOJISA

1. Kakoii u3 NEPECINCICHHBIX HUKE THAPUTI0OB HOCUT KOBAaJIEHTHbII1 xapaKTep?

OTtBerT:
1. 'unpun kanbius 2. 'unpun Hatpus 3. I'unpun antoMuHuA
4. 'mapun KpeMHUS 5. 'mapun xanust

2. Kakoii u3 cjieylommx cOCTaBOB cMeceil Ha3bIBaeTCsl «IPEeMYYHM ra3oM»
OtBet:

1) 2 o0wema Bomopona u 1 00beM KUCIopoia

2) 1 obwema Bomopoaa u 1 oObeMa Kuciopoia

3) 2 oOwema Bogopoaa U 2 00beMa KUCIIOpoia

4) 1 obobema BoJOpoa U 2 00beMa KUCIOpOo Ia

5) 2 obwema Bomopoaa u 3 00beMa KUCIIOPOIa.

3. KakoBo maccoBoe 4mcJio aeirepus?

1.2 2. 3 3.1 4. 5 5. 4
4. Kakas ¢opmyJia n3o00pakaer coCTaB THAKeJI0H BOAbI?
1.T,0 2.H,0O 3. D0 4.D0TO 5. HDO

5. Kakue npoayKTsl 00pa3yroTcsi IPU Pa3Jio;KeHUH HA CBeTY XJIOPHOBATHCTOM KHUCJI0-

. COJIIHAS KHUCJIOTa M XJIOPHOBATask KUCI0Ta
. COJIsSIHAsI KUCTIOTa U aTOMapPHBIN KUCIOPOL
. okcua xyopa (1) u Boga

. COJITHAsg KHMCJIOTa U BOaa

. XJIOpHOBATAas KUCJIOTA M XJIOPHASI KUCIIOTA

1
2
3
4
)
6. Ilpu pacmeopenuu, KaKozo u3 oKCuo08 6 ode oopazyemcs Kucioma?
1. nuoxcua Maprasia

2 . TPHOKCHU XpOoMa

3. oxcua xpoma (III)

4. oxcua mapranma (II).

5. oxcug xpoma (II)

7. Kaxoea popmyna denunvnoit uzeecmu?

1.Ca0O 2.CaCOg3 3.CaCl, 4.Ca(OH); 5.Ca0Cl,

8. Kakoii uz zazoe ne moscem ovimo pacmeopen 6 6’008, m.K. JHEPZUUHO pa3iazaem ee ¢

evloenienuem Kucaopooa?

1.xnopoBomOpOI 2.uoJ 3. 6pom 4. ¢rop

9. Kakasa u3z cnedyrwoujux Kuciom, gropmyisl KOmopuvlx HARUCAHBL HUMce, cladee?

1.HF 2. HI 3. HCI 4. HBr 5. HCIO3;

10. Kax naszviearom conu xnopnoiu kuciomol?

1.xnopartsl 2. IepXJIopaTsl 3. XJIOpHIBI 4. TUNOXJIOPUTHI 5. XJIOPUTHI
11. Kak nasviearomces conu 0OHOU Kucaiomaul?

1.moananl 2. IepuoaaThl 3. HoJaThl 4. MOTUTHI 5. runonoauTel
12. Kakoe u3 cnedyrouwjux 63aumooeiicmsuii He npou3oiioem

1. F,+KCl=

2. Bro+1,+H,0=



3. Clx+Nal=

4. l,+NaClO=
13. Kakoii u3z nepeuucienHblx HUdce Cylbdhamog 60.1ee ycmoiuuue K Hazpeeanuio?
l.FEz(SO4)3 2. CUSO4 3. A|2(SO4)3 4, CUSO4 5. KzSO4
14. Kaxoii u3z nepeuucieHnbixX HUX Ce 6euyecne MOMNCHO RPUMEHUMD 0J1A1 OCYULeHUA Cepo-
6ooopooa?
1. KOHILIEHTpHUpOBaHHAs CEpHasi KUCIOTa
2. GbochopHBIN aHTHAPU]T
3. eImKwii Kanu
4. XJOopuja KaibIus
5. eAKuU HaTp.
15. Ilo omnouwenuio, K KAKOMy 3J1eMeHmy KUCA0P00 NPOAGIAEMm 60CCIMAHOGUM ENIbHbLE
ceoicmea?
1. Bomopony
2. xjopy
3. ¢Topy
4. HaTpuio
5. cepe
16. U3 cko1bKMX aTOMOB COCTOUT MoJIeKyJ1a Oe1oro ¢ocopa npu TeMneparype Bbilie
106°C?
1.P, 2.P 3.P3 4. P 5. Ps
17. Kakas u3 ciaenywommx popmys uzoopaxkaer cocraB ammodoca?
1. Ca(H2P04)2
2. CaHPO4.2H,0
3. NH4H;PO,4.(NH4),HPO,
4, 2C&SO4.C&(H2PO4)2
5. Ca3(PO4)2
18. Ilo kakoii U3 cjaenyOmMX peakunii oopasyercs B JJadopaTopuu HandoJIee YUCTHIH
azor?
1. 4KMnO4+5N;H4+6H,S04=5N2+4MnS0O4+2K,S04+16H,0
2. 2NaNz;=2Na+3N,
3. NHiNO,=N,+2H,0
4, chr207+(N H4)2804:N2+Cr2(804)3+K2804+H20
5. 3NH,OH=NH3+N,+3H,0

19. IIpn HarpeBaHuM, KAKOr0 M3 BelleCTB, (POPMYJIbI KOTOPbIX HAIMCAHBI HUKE, 00pa-
3YIOTCH HUTPUTHI?

Pb(NOg)zZ
AgNO3=
Cu(NOs).=
NaNO;=
Hg(NO3),=

20. ITo kakoii U3 cIeAYIOMIMX PEAKIUI aMMHUAK M0J1y4al0T B J1adopaTopuu?
1.3NH,OH=NH3+N,+H,0

2. NH4Cl+KOH=NH3+KCIl+H,0

3. NaNH2+H,O=NH3+NaOH

4.M93N2+6HQO:3MQ(OH)2+2NH3

5. No+3H,=2NHj;



21. Kakasi M3 HAMMCAHHBIX (pOPMYJI siBJIsIeTCS (POPMYJION KaJbUNHNPOBAHHOM COAbI?
1.Na,C0O3.10H,0 2.NaHCO; 3. Na,CO3 3.K>,CO3 5. KHCO3
22. B moJjiexyJie kakoro kapouaa, GopmMmyJibl, KOTOPbIX YKa3aHbl HUKE, KOBAJEHTHbII
THII CBSA3U?
1.CaC, 2A|4C3 3. FesC 4, MgC2 5. B4C
23. Kaxas u3 nepeuucieHHulX peakyuil He npou3oiioem?
1. Ge+NaOH+H;0,=
2. Ge+H;SOy4(komHIL.)=
3. Ge+HNO; (pa30)=
4. Ge+HNO; (koHir.)=
5. Ge+H,S04(pa36)=
24. Kakoit u3 3nemenmog 21aéHoil no0Zpynnul 5 2pynnuvl MeHee 6ce2o pacnpocmpanet Ha
3emJjie 6 gude npocmozo eeuwjecmea?
1. Kpemuwuit 2.yraepon 3. 0J10BO 4. cBuHeI 5. repmaHuit
25. Kaxoe xapakmep 2udpuouzayuu opoumaneil u npocmpancmeeHHoe pacnoiodceHue -
ceéa3ell amoma y2nepooa 6 paghume
1.sp°, numeiinoe 2. sp®, nuHeitHOe 3. sp°,
4.TpeyrojpHOE Sp, 5. JIMHENHoe sp3, 6. TeTpasapuveckoe
26. Umeemcsa eeujecmeo, Komopoe HaA3bléaemcsa U3eecmylo, XumuyecKkas popmyna e2o
Ca(OH),. Ykaorrcume, kaxas smo uzeecmnp?
1. ramenas
2. HeramieHas
3. OenmbHas
4. HaTpoHHas
5. JOKeHast
27. Kaxasa peakyus, u3z yKazanHwvlx HUdMCe, 603IMONCHA NPU KOMHAMHOU memnepamype?
1. B+HCI=
2. B+NaOH=
3. B+H,0=
4. B+HNOg3(pa36.)=
5. B+HNOg3(koHI1.)=
28. B pe3ynomame Kakoii peakyuu 8vl0eniaemca ammuax?
1. CazN,+H,0=

2. CaH,+ H,0=
3. KO,+H,0=
4. NO,+H,0=
5. AlL,O3+H,0=

29. /lo kako2o npooyKma 60CCmManagiuéaemca KOHYEeHmMpuposannas a3omuas Kucioma
npu e3aumodeiicmeuu ¢ 6opom?
1. HuTpar aMMOHUS
2. oxcun azora (II)
3. okcun azota (IV)
4. azor
5. okcun azota (I)
30. B kakoit uz cnedyrouwux peakyuil 6vl0enaemcsa Kuciopoo?
1. Li,O+H,0=
2. NaH+H,0=



3. KOs+ H,0=
4, KO,+ H,0=
5. NayO,+H,0=
31. Kaxkoii u3z oxcuooe memannoe 2 zpynnwl A611emcsa ampomeprvim?
OKCHJ OCpUILITHS
OKCHJI MarHusi
OKCH/JI KaJIbIUs
OKCH/JI CTPOHIIUS
oKcup 6apus

N OO R

32. Kakasa u3 nusxcecnedyromux popmyn uzooparxcaem cocmae HeyiHceHnozo 2unca?
CaS04.2H,0

2CaS04.H,0O

CaO

CaS0Oq

CaCOs

aKoll U3 c1edyruwux 2UOPOKcuoo08 (hakmuuecku He cyujecmeyem?

ruapokcun meau (1)

33.

ruapokcu 3oiota (I11)
ruapokcun meau (1)
TUAPOKCH]T Oapust
TUAPOKCH]I MarHUS

34. Kaxas u3 ciedyroujux peakyuii 603modxcua?
Cu+HCI=

Cu+O,+HCI=

Cu+H,0=

Cu+H,SO4(pa36.)=

Cu+NaOH=

35. Hcxo0a u3 xapakmepa ouccoyuayuu npueedeHHvIX colell yKazamy, KaKas u3 Hux ;A6-

grONMNEPEHxROORMONEXxORMODNDPR

aaemcs 080UHOU?
1. AIOHSO,=[AIOH]**+S0,*
2. KClL.MgCl=K*+Mg*+3CI
3. Ba(HSO4)2= Ba**+2HSO,
4. 2KCI.PtCl,=2K*+[PtClg]*
5. MgCl,=Mg*+2CI
36. B kakoit u3 cnedyrouux peakyuii He 00pazyemcsa 2UOPOKCUO COOMeEen cmeyou,e2o me-
manna?
CuCl,+NaOH=
AgNO3z+NaOH=
Cd(NO3),+ NaOH=
FeCl,+NaOH=
5. AICI3+NaOH=
37. Onpedenums genuuuny u 3HAK 3aPA0a KOMNIAEKCHO20 UOHA U KOMNJIEKCoo0pa3osame-
2 6 coeounenuu [Co(NH3)s](NO3)3?
1.+2,+3
3.43,+2
2. 43, 43
4.+2,+1

Hownde



5.-3,+3
38. Kaxkoii u3 cnedyroujux 2u0poxkcuoo6 6 KOHYUEHmMpPUPOBAHHOM PACMEope uies104ell npo-
Aensem amgpomepnuie ceoiicmea?
1. ruapoxcun Gapust
2. ruapokcun xenesa (I1)
3. THAPOKCHU] KaJIMUS
4. TUAPOKCH] KAJIbITH
5. ruapokcun meau (II)
39. Kakoi u3z HuscenepeuucieHHbIX Memasios He 63auUMo0eiicCmeyem ¢ KOHYEeHMpupo-
6AHHOI A30MHOI KUCTIOMOI HU NPU HAZPEGAHUU, HU HA X07100e?
1.Cepebpo 2. Meb 3. xene3o 4.3010TO S5.amroMuHUR
40. Kaxosa éenuuuna u 3nak 3apsaoa komniexcnozo uona [Cr(H;0)sCl]
1.3 2. 43 3.+1 4. +5 5. +2
41. Onpedenums genuuuny u 3HAK 3APA00E KOMNIAEKCOOOpazoeamei, KOMNIAEKCHO20 UOHA
u Koopounayuonnoe uucino ¢ coeounenuu K3[Ag(S;03),]?
1.-1,-3,2 4.+1,-3,2 3.+1,+3,2
2.+1,+2,2 5.43,-3,2
42. Jlo KaKkoz2o npodykma mModicem 60CCMAHOGUMbCA KOHUEHMPUPOBAHHASA CEPPHAA KUC-
Jloma npu 83auMo0eiucmeu ¢ yuHKom?

1. SO, 2.5 3. H2S 4. H,
43. Kaxoesa ¢popmyna cynremur?
1.Hg(NOs), 2.Hg.Cl; 3. HgCl, 4.Hg2(NO3)2 5. HgSO,

44. Kakasa u3 cnedyrwouux coneit noogepzaemcs 2uopoausy 6 6o1vuieii cmenenu?
1. xnopun nuHKa
2. XJIOPHJI KaJbITUs
3. XJIOpWI Maraus
4. XJOpua CTPOHITUS
5. xuyopua 6apus
45.Kakoit uz 2udpoxcuoos, hopmynvt Komopwsix 0ansl, Hocum amgpomepuiit xapaxmep?

1.Mn(OH); 2. Cr(OH), 3. Mn(OH)3 4. Sr(OH); 5. Cr(OH);
46. Kakoea ¢hopmyna memaxpomucmoit Kuciomot?

1.H,CrOq4 2.HCrO, 3.H>Cr04 4. H,CrO, 5. HiCrO3

47. Kakoeé npooykm eoccmanogieHus nepmanzanama Kaaius 6 HellmpanvHou cpeoe?
1.MnO4* 2. Mn** 3. MnO;, 4. MnOy- 5. Mn**

48. /lo kaxozo npodyKkma 60cCmanaenueaemcs KOHUEHmMPUPOBAHHAA 20PAYUAA A30MHAA
Kucaoma npu ezaumooeiicmeuu ¢ xpomom? Kaxoit koragpgpuyuenm nepeod xpomom 6 ypagnenuu
peaxkyuu?

N2, koadppunment 1

NHs, koapdunuent 4
NO, ko3 dunment 1
NO,, ko3 duruent 1
NH;NO,, ko3 dumment 5

ok wdPE
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TecThl JJISI HTOTOBOI0 KOHTPOJIS

Kaxkoii 13 nepeuncieHHbIX HUXKE TUAPUA0B HOCUT KOBAJICHTHBIN XapakTep?
OTBerT:

IMaapua kanpuus 4. T'mapun KpeMHUS

I'mpopun vHaTpus 5. T'uppun xamus

IM'aapua anroMuHus

Kaxoit u3 cienyronux cocTaBOB CMECEil Ha3bIBACTCS «TPEMYUYHM Ta30M»»
OtBerT:

2 o6bema Bojoposa u 1 o0beM Kuciopoaa 4. 2 ob6wvema Bogopoaa u 2 o0beMa KUCIOPO-
1 o6bema Bostopona u 1 o6beMa KucIopo- na

na 5. 2 ob6bema Bogoposia U 3 o0beMa KUCIOpO-
1 o6bemMa Bostopoaa u 2 00beMa KHCIOPO- na.

na

KakoBo maccoBoe umucio neirepus?
1.2 2.3 3.1 4.5 5.4

Kakas ¢opmyrna nzodpakaeT cocTaB TSHKEION BOJBI?

T,0 4. DTO
H>0 5. HDO
DO

Kakwue mpotykTsl 00pa3yroTcs PH Pa3I0OKCHUH HA CBETY XJIOPHOBATHUCTON KHUCIOTHI?

COJIsSHAsl KUCJIOTa U XJIOPHOBATask KUCIOTa 4. consHas KUCIOTa U BOJA

COJISTHAst KMCJIOTa U aTOMapHBINA KUCIOPOJT 5. XJIopHOBaTasi KUCIIOTA U XJIOPHAsi KUCIIOTa
okcua xyopa (1) u Bona

7. KakoBa (opmyna OenunbHON u3Bectu?

Cao 4. Ca(OH),
CaCO; 5. CaOCl,
CaCl,

Kakoii u3 ra3oB He MOKeT OBITH PACTBOPEH B BOJE, T.K. DHEPTUYHO pa3jaraeT €€ ¢ BbIICICHUEM
KHcioposa’?

XJOPOBOIOPOJT 3. Opom

o 4. ¢drop

Kakas u3 creayromux KUcioT, popMyIibl KOTOPBIX HalTUCAaHbI HUXe, crabee?

HE 4. HBr
HI 5. HCIO;
HCI

Kak Ha3bIBaIOT CONMM XJIOPHON KUCIOTHI?

XJIOpaThI 4. TUMOXJIOPUTHI
MepXJI0paATHI 5. XJIOPHUTHI
XJIOPHUABI

. Kak Ha3pIBaroTcs coim HOOQHOM KHUCIIOTHI?

AOIU MBI 2. TepuoaaThl
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HOJAaThI 5. TUHOMOOUTHI
HOJIUTEI

. Kakoe u3 ciegyronmx B3auMoeiCTBUA HE TPOU30MIET

F,+KCl= 3. Cly+Nal=
Bry+1,+H,0= 4. |,+NaClO=

CornacHo KakOMY U3 HUKETIEPEUHCICHHBIX YPABHCHHIA PEAKIUi MOTydaeTcst KUCIOPOa B 1ab0-
PaTOPHBIX YCIOBUSAX?

t
2HgO:2Hg+02 4, 4Ni(OH)3+4H2804:4NiSO4+1OHzo+Oz
pEKTH(UKALIHS )KUJIKOTO BO3AyXa 5. 2C0,03+4H,50,=4C0S04+4H,0+0,

2KCI03=2KCI+30;

. ITo xakoii peakuu MOKHO ToJyduTh SO3 B maboparopun?

t
25+30,=2503
t
H,SO4,=H,0+S03;
t
Feg(SO4)3:Fe203+3803
t
Na,S,03=Na,S0,4+S03
kat
250,+0,=2503

. Kakoil n3 nepeuncieHHbIX HUXKE Cylb(haToB 00jee yCTOWYMB K HArPEeBaHUIO?

F82(804)3 4, CuSOy4
CuS0O, 5. K,;SO,
Al3(SO4)3
. Kakoii u3 nmepeyncieHHbIX HUKE BEIIECTB MOXKHO MMPUMEHHTD ISl OCYIIIEHHS cepoBoopoia’?
KOHIICHTPUPOBAHHAS CEPHASI KUCIIOTA 4. enkwii ki
dbocdopHbIi aHTUIPHT 5. eIKHil HaTp.

XJIOpHJT KaJIbLIHS

. [To oTHOIIEHHIO K KaKOMY 3JICMCHTY KHUCJIOPOA IIPOABJIACT BOCCTAHOBUTCIILHBIC cBoiicTBa?

BOZIOPOAY 4. HaTpuio
XJI0py 5. cepe
bropy

. VI3 CKOIIBKHX aTOMOB COCTOUT MOJIeKyJIa 6enoro ¢pocdopa npu temMneparype Boie 106°C?

P, 4, P,
P 5. Pg
P3

. Kakas u3 cnenyromux popmyn uzo0paxaer coctaB aMmmodoca?

Ca(H2P04)2 4, ZCaSO4.Ca(H2PO4)2
CaHPO,4.2H,0 5. Cag(PO4)2
NH4H,PO,4.(NH4).,HPO,

. ITo xaKkoii U3 CleyrONIUX peakiuii oopa3yeTcs B 1abopaTopun HanboJiee YUCThIA a30T?

4KMnO4+5N5H4+6H,S04=5N,+4MnSO4+2K5S0,4+16H,0



300°
2. 2NaN3z=2Na+3N,

t
3. NH4sNO»=N,+2H,0
KQCI’207+(N H4)2804:N2+Cr2(804)3+ K>SO4+H,0
5. 3NH,OH=NH3+N,+3H,0

&

20. Ilpu HarpeBaHHH, KaKOTO U3 BEIIECTB, (OPMYJIbl KOTOPBIX HAMKCAHBI HUXE, 00pa3yloTCs
HUTPUTHI?

1. Pb(NOg)zZ 4, NaNOs=

2. AgNO3= 5. Hg(NO3),=

3. CU(NOg)zZ

20. TTo xakoii U3 CIeaYIOINUX peaKInii aMMHUaK MOJIyJaroT B jaboparopun?

1. 3ANH,OH=NH3+N,+H>0 4.M93N2+6H2023MQ(OH)2+2NH3
2. NH,CI+KOH=NH3+KCI+H,O 5.No+3H,=2NH3;

3. NaNH,+H;0=NH3+NaOH

21. Kakas n3 HanmcaHHbIX (hopMyI siBIsieTcst pOpMyIIoi KabIIMHUPOBAHHON COIBI?
1. Na,C0O3.10H,0 4. KyCOs3

2. NaHCOs; 5. KHCO3

3. Na,COs3

22. B monexyne kakoro kapoua, GopMysIsl KOTOPHIX YKa3aHbI HUXKeE, KOBAJICHTHBIN THTI CBSI3U?
1. CaC; 4. MgC;

2. AlLCs 5. B4C

3. FesC

23. Kakas u3 mepeqnciIeHHbIX peakifii He mpu3onaeT?

1. Ge+NaOH+H;0,= 4. Ge+HNO; (koH1L.)=

2. Ge+H;SOy(koHir.)= 5. Ge+H;S04(pazd)=

3. Ge+HNO; (pa36)=

6.

24. Kaxkoii u3 >IeMEHTOB TJIaBHOM MOJTPYIIIHI 5 TPYIIBI MEHEE BCETO PacpOCTPaHEH Ha 3eMIle B
BHJIE MPOCTOrO BelecTna’?

1. xpemHuit 4. cBuHel
2. yriepon 5. repmaHwmii
3. 0JI0BO

25. KakoB xapakTep ruOpuan3anui opoOuTaei u mMpoCTPaHCTBEHHOE PACIIOIOKEHUE G- CBsI3eH aTo-
Ma yriepojia B rpadure

1. sp’, nuneitnoe 4. sp, nuHEIHOE
2. sz, JTMHENHHOE 5. sp®, TETpa’APUUYECKOe
3. sp?, tpeyronbHoe

26. lmeeTcs BEmIeCTBO, KOTOPOE HA3BIBACTCS M3BECThIO, XuMHUeckast popmyna ero Ca(OH),. Yka-
JKUTE, KaKas dTO U3BECTh?

1. ramenas 4. HaTpoHHas

2. HerarieHas 5. JKKeHas

3. OenunbHas
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. Kakas peakuusi, u3 ykazaHHBIX HM)KE, BO3MOKHA MPU KOMHATHOW Temmeparype?

B+HCI= 4. B+HNOs3(pa36.)=
B-+NaOH= 5. B+HNOs(komHI, )=
B+H,0=

.B PE3yJIbTaTe KaKkou PC€aKluu BbIACIISACTCA amMMmuax?
CazN,+H,0= 4. NO,+H,0=
CaH,+ H,0= 5. AlL,O3+H,0=
KO,+H,0=

. I[O KaKoro mnmpoaykra BOCCTaHaBJIMBACTCA KOHLICHTPHUPOBAHHAA a30THAA KHUCJIOTa IIPpU B3aUMO-

neicTBum ¢ 6opom?

HUTPAT aMMOHHUS 4. asor

okcup azora (I1) 5. oxcup azora (I)
okcup azora (1V)

. B kako#i u3 ciaenyromumx peakiuil BeIAENIeTcss KUCiIopoa?

Li,O+H,0= 4, KO,+ H,0=
NaH+H,0= 5. Na,O,+H,0=
KOs+ H,0=

. Kakoli u3 oKCH0B METaJIOB 2 TPYIIIHI ABJIsICTCS aM(pOTEepHBIM?
OKCHJT OCpHILIUS 4. oKcHJI CTPOHIIHS
OKCH/JI MarHus 5. okcunz b6apus

OKCHJI KaIbIUs

. Kakas u3 Hikecneayromux Gopmyi n300pakaeT cocTaB KKEHHOT0 rurmca’?

CaS0,4.2H,0 4. CaSO,
2CaS0,4.H,0 5. CaCO;
CaO

. Kakoii u3 cinenyromumx rupoKcu10B GakTUIECKH HE CYIIECTBYET?

rugpokcu meau (1) 4. ruppokcun 6apust
rugapokcu 3omota (1) 5. TUIPOKCUJ MarHus
rugpokcua meau (1)

. Kakas u3 cnenyronmx peakuuii Bo3MoxHa?

Cu+HCI= 4. Cu+H,SO4(pa36.)=
Cu+O,+HCI= 5. Cu+NaOH=
Cu+H,0=

. Ucxons u3 XapaxkTepa JucConualn NpuBECACHHBIX colei YKa3aTh, Kakad U3 HUX SBJISACTCA JIBOM-

HOI?
AIOHSO,=[AIOH]**+S0,* 4. 2KCI.PtCl,=2K*+[PtCle]*
KCI.MgCl,=K*+Mg?*+3ClI- 5. MgCl,=Mg*+2CI

Ba(HSO,),= Ba®*+2HSO4

. B kakoii u3 cienyromumx peakiuii He o0pa3yeTcs rHAPOKCU COOTBETCTBYIOIIET0 MeTasia?

CuCl,+NaOH= 4. FeCl,+NaOH=
AgNO;+NaOH= 5. AICI3+NaOH=
Cd(NO3),+ NaOH=



37.

38.
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41.

42.

43.
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5.

OHpe,I[eJ'II/ITI) BCJIIMYMHY U 3HAK 3apsgaa KOMIINIEKCHOI'O HOHA U KOMHHCKCOO6pa3OBaTeJTH B COCoH-
Hernu [CO(NH3)s](NO3)3?

1. +2, +3 4,42, +1
2.+3,+3 5.-3,+3
3. +3, +2

Kaxoit u3 cienyromux ruIpOKCUI0B B KOHLIEHTPUPOBAHHOM PaCcTBOPE IIEI0YEH MTPOSIBIISAET aM-
dboTepHbIe cBOMCTBA?

rUpoKcu Oapus 4. TUAPOKCHU] KaJIbLUSA

rugpokcus xenesa (11) 5. runpokcua meau (I1)

TUAPOKCU KaJIMHUS

. Kakoii u3 HHUKCIICPEUYNCIICHHBIX MCTAJIJIOB HE BSaHMOHeﬁCTByeT C KOHHCHTpHpOBaHHOﬁ a30THOM

KHCIIOTOM HH MTPU HarpeBaHWUU, HU HA X0Jo/e?

cepebpo 4. 3010TO
Me€Jlb 5. AJTIOMUHHN
KEJe30

. KakoBa BenuunHa 1 3HaK 3apsiia komriekcHoro woHa [Cr(H,0)sCl]

1.3 4. 45
2.43 5.42
3.+1

OmnpenenuTs BENWYUHY M 3HAK 3aps0B KOMILUIEKCO00pa3oBarTesisi, KOMIUISKCHOTO HOHA U KOOP-
nuHaIoHHoe unciio B coenuHennn Ks[Ag(S,03)2]?

1.-1,-3,2 4.+1,-3,2
2.+1,+2,2 5.43,-3,2
3.+1,+3,2

I[O Kakoro nmpoaykra MOXET BOCCTAHOBUTHCA KOHLICHTPHUPOBAHHAA CEppHAd KUCIIOTa IIPU B3an-
MO,[[CI\/'ICTBI/II/I C I_[I/IHKOM?

1. SO, 5 H;
2.5
3. H,S
KakoBa popmyina cynemsl?
Hg(N03)2 4, ng(N03)2
H92C|2 5. HgSO4
HgC'Z
. Kakas u3 cnegyronmx coseid moBepraercsi TUApOIN3y B OOJbIIeH cTeneHu?
XJIOpHJI LIMHKA 3. XJopua Maraus
XJOpUJ KanbIus 4. xJopuj CTPOHIUS XJIOpU Oapust
45 Kakoii u3 THAPOKCUIOB, GOPMYIBI KOTOPBIX JaHBI, HOCUT aM(OTEpHBIN XapakTep?
Mn(OH)z 4, Sr(OH)z
Cr(OH), 5. Cr(OH)s
Mn(OH)3
KakoBa popmymna MeTaxpoMUCTONH KHUCTOTHI?
H2CFO4 4, HzCTOz
HCrO, 5. Hs3CrOs
H>Cr,04
. KakoB mpoIyKT BOCCTaHOBJIEHUS IEpMaHTaHaTa Kajlus B HEUTpaJibHOU cpene?
1.MnO,* 5. Mn®*
2. Mn**
3. MnO,

4. MnO4



47. J1o Kakoro MmpoJiyKTa BOCCTaHABIIUBACTCS] KOHIIEHTPUPOBAHHAS TOPsivasi a30THAS] KUCIIOTa MPU
B3auMoieicTBUU ¢ XpomoM? Kakoi koadduimeHT nepen XpoMoM B ypaBHEHUH peakiuu? No,
ko3P unmeHt 1

1. NHs, koadduruent 4

2. NO, koadpdunmenr 1

3. NOy, xorddunment 1

4. NH4NO,, xoaddurment 5

48. Jlo KaKoro mpoayKTa BOCCTAHOBUTCS TICPMaHTaHAT KaJIUs TIPU B3aMMOJICHCTBHH C CYIb()UTOM

HATPUS U KaKOH repes HUM K03 PHUIMEHT B ypaBHEHUH peakuuu (cpena ciaadomenaynas)?
MnSQy4, koadurueHT 6

1. MnOg, koo duuuent 2

2. KyMnOy, ko durment 2
3. MnOgy, ko3dpdunment 3

4. MnSO4, korddumueHT 2
49. TIpu pacTBOpEHNH KaKOTO U3 OKCHUIIOB B BOJIE 00pa3yeTcst KUCIOTa? JUOKCH MapraHiia
1. Tpuokcux Xxpoma

2. okcua xpoma (I11)

3. oxkcua xpoma (1)

4. oxcun mapranua (l1).

50. KakoBa ¢opmyna peppura?
1. Fe4[Fe(CN)g]s

2. K4[F€(CN)5]

3. K3[FE(CN)6]

4. Na,FeO,

5. NaFeO;

OueHka paGoThl ¢ TECTOBHIMY 3aJaHUSIMU:
0-20 % mpaBHIBLHBIX OTBETOB OIICHUBACTCS KaK «HEYJIOBJICTBOPUTEIIBHOY;
30-50% - «yIOBJIETBOPUTEIHLHOY;
60-80% - «xoporo»;
80-100% — «oTIuIHO»

TpedoBanus k opopmiienuio pedepara, rcce, NOpTHOJINO U T.1.

Pexomenoauuu no noozomoeke pegpepama

N3noxeHHoe MOHMMaHue pedepara Kak 1eJTOCTHOr0 aBTOPCKOI0 TEKCTa OIMpeelsieT KpUTe-
pHUU €ro OLIEHKH: HOBU3HA TEKCTa; 000OCHOBAHHOCTh BbIOOPA MCTOYHHKA; CTENIEHb PACKPBITUS CYII-
HOCTH BOIIpoca; coOroieHus TpeOoBaHUN K 0(hOpMIIEHUIO.

HoBu3na Tekcra:

- aKTyaJIbHOCTh TEMBI HCCIICIOBAHMUS;

- HOBHU3HA M CaMOCTOSITENIbBHOCTh B ITOCTAHOBKE MPOOIIeMbl, (hOPMYJIHPOBAHHE HOBOTO
aCIeKTa M3BECTHOW MpOOJEMBbl B YCTAHOBJICHHM HOBBIX CBsI3€H (MEXKIpEIMETHBIX, BHYTPHUIIPEI-
METHBIX, HHTETPAIlHOHHBIX );

- yMeHue paboTaTh ¢ UCCIEAOBAHUAMH, KPUTHUECKON JIUTEPAaTypOl, CUCTEMATU3HPO-
BaTh U CTPYKTYPHUPOBATh MaTepHa;

Crenenb pacKpbITUS CYIITHOCTH BOIIPOCA:

- COOTBETCTBUE IJIaHa TeMe pedepara;

- COOTBETCTBHUE COJIEpKaHMs TeMe U Tulany pedepara;

- MOJIHOTA U TIIyOMHA 3HAHUH 110 TeMe;

- 000CHOBaHHOCTb CIIOCOOOB U METO/I0B pabOTHI C MAaTEPUAIIOM;



- yMeHue 0000I11aTh, Ae7IaTh BHIBOIBI, COMIOCTABIATH PA3UYHbIC TOUKU 3PEHHS 10 O-
HOMY Bompocy (rpobiieme).

O60CcHOBaHHOCTH BbIOOPA UCTOYHUKOB:

- OLIEHKA MCIIOJIb30BaHHOMN JINTEPATyphl: IPUBJICUCHBI JIW Hanbojee n3BeCTHbIE pabo-
THI [10 TEME HCCIeI0BaHUA (B T.4. )KypHaAJIbHbIE MyOJIMKALUU TOCIEHHX JIET, IIOCIIEAHNE CTATUCTU-
YECKHUE JIaHHbIe, CBOJIKH, CIIPABKU U T.J.).

Cobmoienue TpeboBaHul K 0OPMIICHHIO:

- HACKOJIBKO BEpHO O(OPMIIEHBI CCHUIKM Ha HCIOJNb3yEeMYIO JUTEpaTypy, CIIUCOK JH-
TepaTypsbl;

- OLIEHKA TPAaMOTHOCTH M KYJIbTYpPbI U3JI0KeHUs (B T.4. opdorpadudeckoi, myHKTya-
LIMOHHOM, CTUJIMCTUYECKOMN KYJIbTYpPHI), BIaJJ€HUE TEPMUHOJIOTHEN;

- cobmoienne TpeboBaHui K 00bEMY pedepara.

IlIkana oyenusanus peghpepama

Bbaubl Kpurepun

5 BBINOJIHEHB! BCe TpeOOBaHMs K HAIMCAHUIO M 3amuTe pedepara: o003HaueHa
npobiema 1 000CHOBaHA €€ aKTyalbHOCTb, CACTaH KPATKUH aHAIN3 Pa3ITHIHBIX
TOUEK 3pEHMs] Ha paccMaTpUBaeMyl0 HpoOjeMy M JIOTMYHO H3JI0KEeHa co0-
CTBEHHAsl MO3UIHS, CPOPMYTUPOBAHBI BBIBOJBI, T€Ma PACKPBITA MOJIHOCTHIO,
BbIJIepKaH 00bEM, COOJI0JIeHbI TPeOOBaHMsI K BHEIIHEMY O(QOPMIICHHIO, JaHbI
MIPAaBUJIHLHBIE OTBETHI HA JIOTIOJTHUTEIBHBIE BOTIPOCHI.
OCHOBHBIE TpeOOBaHUS K pedepaTy M €ro 3aluTe BBIIOJHEHbI, HO MPU 3TOM
3-4 JOMYIICHBI HEIOYETHl. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B MU3JI0KEHUHU MaTe-
pHuaa; OTCYTCTBYET JIOrMYecKasl MOCJIEOBaTEIbHOCTh B CYXKJIEHHSX; HE BbI-
nepxkaH o0beM pedeparta; UMEIOTCS YIyHIeHUs B 0OPMIICHHUH; Ha JOMOJIHU-
TeJIbHbIE BOIPOCHI ITPH 3aLUTE AAHbI HENIOJIHBIE OTBETHI.
MUMEIOTCS CYIIECTBEHHBIE OTCTYIICHHS OT TpeOoBaHWH K pedepupoBanuio. B
1-2 YaCTHOCTH: Te€Ma OCBEIEHA JIUIIIb YACTUYHO; JOMYIIEHbl (paKTHUECKHE OMIMOKU
B COJIep)KaHUU pedepaTa WM MPH OTBETE HA JOMOJHHUTEIBHBIE BOTPOCHI, BO
BpeMs 3aLIUThl OTCYTCTBYET BBIBO/I.
0 TeMa pedepara He packpbiTa, OOHAPYKUBAETCS CYLIECTBEHHOE HETIOHMMaHUE

pOOJIEMBI.

Kpurepun onieHKH Ha IPOMEKYTOYHOM aTTeCTAllNH

Pexomenoauuu no oyeHusanuio pe3ynbmanmos mecmupo6anus Cmyo0eHmos
B 3aBepuienun n3ydeHns KaKI0H TeMbl JUCIUTUTUHBI «O0IIas XUMHUS» TPOBOAUTCS TECTH-
poBaHUEe (KOMIBIOTEPHOE UM OJIAHKOBOE).

Kpumepuu oyenku pezyromamos mecmuposanus

Ouenka (cTangapTHast) Onenka (TecToBbIC HOPMBI: % MPAaBUIBHBIX OTBETOB)
COTIUYHOY 80-100 %
«XOpOIIO» 70-79%
«YIOBJICTBOPUTEIIHHOY 60-69%
«HEYIOBJIETBOPUTEIILHO meHee 60%




7.2. OleHOYHbIEe MaTEepPUAJIbI IS POBE/IeHNs] MPOMEKYTOUHOI aTTecTallnu
1. CEMECTP — 2-3; ¢hopma aTTecTaiii — SK3aMeH.

2. IIPUMEPHBII IEPEYEHDB BOITPOCOB K 9K3AMEHY

Bonpocekl K 3k3aMeHy 110 HEOPraHUYeCKOW XUMMUM
AJIS1 CTYIeHTOB 1 Kypca 3K0JI0rH4ecKkoro paxkyabrera
X-0-18/1
1. O6mas xapakrepuctuka sneMeHToB 1A rpynmsl. Hatpuit. Kanuii. [Tonyyenne. Xumudeckue
cBoiicTBa. [IpuMeHEeHNE MIEIIOYHBIX METAJIOB.
2. OOmas xapakTepucTuka 3neMeHToB 2A rpynnsl. ['uapunsl. Oxcunpl. [lepoxcunst. I'mapox-
cunel. Comnn.
3. llenouHo3eMenbHbIE METAIUIBl. XUMHUYECKUE CBOMCTBA OKCHJIOB, THIPOKCHIOB KabLIu,
Oapws.
4. bepunuii 1 Maruuil. XMMHYECKUE CBOMCTBA MX OKCHJIOB U THAPOKCHIOB. CIIOCOOBI HX T10-

Jy4YEeHHUS.

5. OOwas xapakTepucTUKa 3J1€MEHTOB 3 A IpyIIIbL.

6. bop. XapakTepHble CTENIEHN OKHCICHUS U BaJICHTHbIE COCTOSIHUS OOpa B COeAMHEHUSIX. XU-
MHUYECKHE CBOMCTBA THIPUIOB U OKCHUJIOB O0opa. bopHas kuciora, ee couu.

7. AmomuHuA. AMQOTEpHOCTh THAPOKCHIA. ATIOMHHATHL. [IpuMeHeHune u nosryyeHue coeau-
HEHUI aTFOMUHUSA.

8. DneMeHThl NOArpyINIbl IUHKA. XapaKTepPUCTHKA MPOCTBIX BELIECTB U COEIMHEHUN. Xapak-
TEp U3MEHEHUS CBOMCTB MPOCTHIX BELIECTB U COETMHEHUI IpU MEpEX0/ie OT LIMHKA K PTYTH.
Huskas peakinoHHasi ClIOCOOHOCTh METAIUIMYECKON PTYTH M IPUYUHBI 3TOTO SIBJICHUSL.

9. DneMeHTHI MOATPYIITEI MEAH. XapaKTEPUCTHKA MPOCTHIX BEHIECTB M COSTMHEHUN. XapaKkTep
M3MEHEHHUS CBOMCTB MPOCTHIX BELUIECTB U COCIMHEHUN MPU NIEPEX0JIE OT MEAHU K 3010Ty. Hus-
Kas peakMOHHAs CIOCOOHOCTh METAJUTMUECKOT0 30JI0Ta U IPUYMHBI 3TOTO SBJICHUS.

10. OO01mmas xapakTepuCcTHKa SJIEMEHTOB 4 TPyNIbl. DJIEKTPOHHOE CTPOSHUE aTOMOB. YT-
nepo. AJTOTpOIUS YIiepoia, yriaepo] Kak BaKHEHIITNI OMOTEeHHBIN SJIEMEHT.

11. Oxkcunsl yraepoaa (2) u (4). CoiicTBa u monydeHue. YronabHas kucinota. Ee cBoii-
ctBa. Conu yroJibHOW KUCIIOTHI.

12. Kpemunii. Xummnueckue cBoiictBa. Okcua kpemHusi. KpemHueBast KUCiaoTa u ux co-
.

13. OO11ast XapaKTepPUCTHKA 3JIEMEHTOB SA TPYIIIBL.

14. A30T. DNEKTPOHHOE CTPOEHHE aToMa a30Ta. BaleHTHOCTb U CTENEHH OKUCIICHHUS.
bunapHble coeTMHEeHHs a30Ta.

15. Bonoponusie coeunenus a3ora. AMMHAK, OJTy4eHHE, XUMUUECKHE CBOMCTBA. AM-
MHAK KaK JINTaH/.

16. Conu aMMOHMUS, UX TUAPONIN3. TepMHUECKOe pa3ioKEeHUE COIe aMMOHMUSI.

17. A3zoTtHcTas KucaoTa u ee colid. OKUCIUTENbHO — BOCCTAaHOBUTEIbHBIE CBOMCTBA a30-
THCTOM KHUCIIOTBI U €€ COJIEH.

18. A30THas KUCJI0Ta U €€ CBOMCTBA. HUTpaThl U UX pOJb B CEIBCKOM XO35HCTBE.

19. ®docdop. AmtoTponus. INEKTPOHHOE CTpOoeHHE aroma. Krucimopoacoaepkaime Kuc-
701hI pochopa u ux conu. PocdopHsie y1oOpeHus.

20. OO01mmast XxapaKTEepPUCTHKA JIEMEHTOB 6A TPYIIIIHL.

21. Kucnopoa. Ctpoenune MoJeKyibl KUCIOPO/ia, €€ NapaMarHUTHbIE CBOMCTBA. XUMHU-
YeCKHe CBOMCTBA KucIopoaa. OKCUIBI U UX KIacCU(pUKAITHSI.

22. Bopna. I'eoMerpust 1 AMNIONBHBI MOMEHT MOJIEKYJIbl. XUMUYECKUE CBOMCTBA BOJIBI.

B0)1a KaK paCTBOPUTECJIb, KaK JIMTaH/I. Pomn BOJHI B )KMBBIX OpraHHU3Max.



23. [lepoxcun Bogopona. [Tpupoaa cesazu. Crepeoxumust. OKUCAUTENBHO — BOCCTAHOBH-
TeJIbHBIEC U KUCIIOTHBIE CBOMCTBA.

24. Cepa. DnektpoHHoe crpoeHue. CoelMHEHUs cepbl M UX XUMUYECKUE CBONCTBA.

25. CepoBoaopoa. Ero xumuueckue coiicta. CepoBoaopoaHas KuciaoTa, ee couu. [1o-
JTUCYIb(UIBL.

26. Okxkcup cepsl (4). XapaktepHble XUMHUecKHe peakiui. CepHUcTast KUCIOTa U ee Co-
.

27. Oxkcuj cepsl (6). Xumudeckue cBoiictBa. CepHas KUCIOTa. XMMUYECKHE CBOMCTBA.
OxucnuTeNnbHblE CBONCTBA KOHIIEHTPUPOBAHHOM cepHON KUCIOThI. COJIM CEpHON KUCIIOTHI.
28. Tuocepnas kuciota. Ee BoccraHOBUTENbHBIE U KUCIOTHBIE CBOMCTBA. THOCYIb(AT
HaTpH.

29. OO0m1as xapakTepucTuka 7A rpymbl. IJIEKTPOHHOE CTPOCHHE aTroMa ¢hropa. XUMH-
4eCKHe CBOMCTBA (pTopa M €ro CoeAMHEHUI.

30. Xiop. XMMHUYECKHUE CBOMCTBA XJi0pa U ero coeaquHeHnii. CoJisiHas KUCJIOTa U €€ CO-
. lIpumeHenne coeIMHEeHN rajJoreHoB.

31. Kucnoponconepxamue coequnenus ranorenuios. @ropus kucnopoaa. Kucnopomo-
coJieprKalle KUCIIOThI XJiopa. VX cuia u OKUCIIUTEeNbHbIE CBOWCTBA.

32. Bonopoa. OcobeHHOCTH MONI0XKEeHHs B IIepuoandeckoii cucteme. [ uapuapr meran-
JIOB U HEMETAJIJIOB, X CBOWCTBA.

33. bunapusie coenunenns Bogopoaa (AHn). ['mapuael, ux pu3ndeckue 1 XUMHIECKUE
cBoicTBa. TBepbIe pacTBOPHI BOAOPO/1a BHEAPEHUS U (Pa3bl BHEAPECHMUS.

34. [Tepexonnbie anementol. O0mIas xapakTepucTuka sneMeHToB 1b -2b moarpymnrst
XUMHYECKUE CBOMCTBA 3JIEMEHTOB 3TOTO PAIA.

35. CemelicTBO xene3a. DIeKTPOHHOE CTpoeHHe aTOMOB. OKCUIbI, THIPOKCHUJIBI U UX

XUMHYECKHE CBOWCTBA.

36. Cepa. Amnorponust u noaumopdusm cepsl. PazoBast quarpamMma cepbl. BonopoaHsie co-
€/IMHEHUS: CEPOBOJIOPOJI U CYIb(aHbl.

37. JlantaHOMBI ¥ BHYTPEHHSS MEPUOANIHOCTE. OCOOCHHOCTH XUMHH LEpUsi U TepOHs, EBpPO-
sl U UTTEpOus.

38. DddexTor d- u f-amexTponHON KOHTpakimu. [IposiBieHus 3TUX d3PPEKTOB B PU3MUSCKUX U
XUMHUYECKHUX CBOMCTBAX DJIEMEHTOB U coelnHeHul. [Ipumepsl cpeay 1aHTaHOUJOB U APYTUX
AJIEMEHTOB.

39. AktuHuAbl. Pa3nuune cBONWCTB MEpPBBIX CEMU M CEMHU MOCTEIHUX aKTUHHIOB. KpaTkas xa-
paKkTEepUCTUKA XMMHUYECKUX CBOWCTB TOPHS, MPOTAKTUHUS, YpaHa, HENTYHUS U IUTyTOHHS.
CpaBHeHUE CBOWCTB JIAHTAHOUIOB U aKTUHUAOB. [lonuMop¢pusM u amnoTponus yriepoja.
®da3zoBas auarpamma yriepojaa. @u3nyecKkue U XUMMUYECKHE CBOMCTBA MOIMMOPQHBIX MO-
Tudukanui yriepoaa (anmasa, rpaguta, GymuiepuToB U ap.).

40. DneMeHTHl TOATPYNIBI XpoMa. XapaKTepUCTHKA MPOCTHIX BEHIECTB M coennHeHunid. Cpas-
HEHUE COEAMHEHUN CEPhl U XpOMa B BBICUIMX CTENEHAX OKHCIIEHUS. bIM30CTh CBOMCTB CO-
eAMHEeHUI MosnbieHa 1 BoJib(hpama, MPUUMHA TAKOTO CXOJICTBA.

41. Xumuueckue U pU3NYecKrue CBOMCTBA a30Ta KaK MPOCTOrO BEIIECTBA. XUMHUS BOJOPOIHBIX
COeMHEHUH a30Ta. AMMUaK, TUAPA3UH, THIPOKCUIAMUH, a30THCTOBOJIOPOIHAS KUCIIOTa U
CBOMCTBA 3TUX COCIUHEHUM.

42. DneMeHTHI Tpuaabl xkene3a. [ opu3oHTabHas aHAIOTUS U €€ TPUYHHBL. CBOWCTBA MPOCTHIX
BELIECTB M COEUHEHMI 2JIEMEHTOB Tpuaabl kene3a. MeramnoxuMmuueckue coiictsa Fe, Co
u Ni.

43. DnemMeHThl OArpynIbl Gocdopa. XapakTepucTHKa MPOCTHIX BEIIECTB U coequHeHni. Kuc-
nopoaHsie coeauHeHUs1 (ocdopa: OKCHIBI, KUCIOPOICOAEpKaliiue KUcIoTel (ochopa u
dbocdopHbIe KUCTOTHI.

44. Xumnueckue u Qpu3ndyeckue CBOMCTBA a30Ta Kak MPOCTOro BellecTBa. XUMHUS BOJAOPOIHBIX
COEIMHEHUI a30Ta. AMMHUAK, TUAPA3UH, THIPOKCUIAMUH, a30TUCTOBOIOPOAHAsA KUCIIOTA U
CBOMCTBA DTUX COCITUHECHUM.



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

S7.

58.
59.

60.

LCoNoOAEWNE
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11.

A3zor u docdop. CpaBHUTEIHHBIA aHATU3 (PUIUIECKUX U XMUMHUYECKUX CBOWCTB MPOCTHIX
BEILIECTB U COCMHCHUN. XMMHUUYECKHE CBOMCTBA BOJAOPOAHBIX U KUCIOPOIHBIX COCAUHECHHI
azoTa. AMMMAK ¥ TUAPa3UH. A30THCTOBOJOPO/IHAS, A30TUCTAsl U a30THBIE KUCJIOTHI U UX CO-
.

Kucnopoa. Amnorponus u nonmumoppusM Kuciopona. Ouznveckue U XUMUYECKHE CBOM-
cTBa. XMMHUYECKas CBA3b B MojieKynax nukucioposa (O2) u o30Ha.

. Kucnopoansle coequHeHns: OKCUIBI, IEPOKCUIBI, HANIIEPOKCUIBI U 030HUABI. [lepokcnn
BOJIOPOJIa, OCOOEHHOCTU CTPOCHHS U XUMHUYECKOH CBSI3H, XUMHUECKHUE CBOICTBA.
XHMHYECKUE CBOMCTBA CEPBI, CEJIEHA, TeJUTypa U UX coeMHEeHn. CpaBHUTEIbHBIN aHAIU3.
CepHasi, ceneHoBasi U TEJUTYPOBbIE€ KHCIIOTHI.

®uznyeckue 1 XMMHUYECKUE CBOICTBA TaJIOTEHOB U rajoreHu10B. CpaBHUTENbHASI XapaKTe-
puctrka. OcoOeHHOCTH PTOpa U €ro COeTUHEHUI.

["anorensl, o0mas xapakTepucTuka. Kuciopoausle coeinHeHus Xjiopa, Opoma 1 uoja.
["asloreHn bl Kak XapakTEPUCTUUECKUE COCNUHEHMS. TeHAeHIIM U3MEHEHUSI X CBOMCTB B
rpynmnax 3J€MEHTOB U IPU U3MEHEHUH CTEIIEHHW OKHCIIEHUS 3JIEMEHTA, 00pa3yIoLero raio-
TEHU/IBI.

Onementsl 111 rpynmsr [lepuoauaeckoii cucremsl. KpaTkas xapakTepucTika (PU3HYECKUX U
XUMHYECKHUX MPOCTHIX BEIIEeCTB U coequHeHnit. OcobeHHoCcTH xumun Taus. CpaBHEHHE
XUMUYECKHUX CBOMCTB TAJUIMS U IIEJIOYHBIX METAJIIOB.

Tutan, TMPKOHMA, TaQHMIA: KpaTKash XapaKTCPUCTUKA XUMHUECKAX M METANIOXUMHYCCKUX
CBOMCTB ayieMeHTOB. [IpuunHa OIM30CTH CBOWMCTB JBYX IMOCJEAHUX AJIEMEHTOB («3JIEMEH-
TOB-OJIU3HEIIOBY).

Dddextor d- u f-anexkTponHON KoHTpakimu. [IposiBieHus 3tux 3pPekroB B PU3HUECKUX U
XMMHUYECKHX CBOMCTBAX 3JIEMEHTOB U coeAMHeHui. [IpuMepsl cpeiu TaHTaHOMIOB U APYTHX
3JIEMEHTOB.

JlantaHOU/B!I U BHYTPEHHASA NepUOIUYHOCT. OCOOEHHOCTH XMMHUHU LIepUst U TepOus, eBpo-
MUs U UTTEepOUsL.

O6mas xapakrepuctuka 3nemeHToB VII rpymnmnel. CpaBHEHHE 3JIEMEHTOB MOATPYIIIBI XJI0pa
C DJIEMEHTAMU ITOATPYIIIIBI MApraHia.

Xumusi 6J1aropoAHBIX Ta30B

CkaHOuH, TUTaH, BaHAIUH U UX aHAJIOTH

Cepebpo, 30710T0. XapaKTEpUCTHKA MPOCTHIX BEIIECTB M COCAMHEHHUH. XapakTep U3MeHe-
HHUSI CBOMCTB MPOCTBIX BELIECTB U COCIAMHEHUW IPHU MEpexoae OT Meau K 3osory. Huskas
PEaKIMOHHAs CTOCOOHOCTh METAJTMUECKOTO 30JI0Ta U IPUYMHBI 3TOTO SIBICHUS.
OKcuabl U THAPOKCUJIBI KaK XapaKTePUCTUUYECKUE COeAMHEHUs. TeHICHIIMN U3MEHEHUS MX
CBOICTB B IpyIax 3JIEMEHTOB U MPU U3MEHEHUU CTENIEHU OKUCIICHHs dlIeMEHTa, 00pa3yo-
1IEr0 OKCUBI U THAPOKCHUIBI.

IIpumepHasi TeMaTHKa KypPCOBBIX IPOEKTOB (pador)

PaagnoakTuBHBIE 2IIEMEHTHI

CoenuHeHne MepeMEHHOT0 COCTaBa

KapOoHuis MeTaios

Bonoponnsie coeTMHEHUS METAJIOB

Heoprannueckue noaumepsl

MeTopl TOJTy4eHHS BEIIECTB 0COOOM YNCTOTHI
CoBpeMEHHOE COCTOSIHME BOIIPOCA O BaJIEHTHOCTH
Pa3Butre Teopun XMMHYECKON CBSI3U

KommekcHbie coequnenust 3aemMeHToB VI-b moarpymmbt
KoMIutekcHbIe cOeIMHEHUS DIIEMEHTOB CEMENCTBA JKelle3a
Crioco0bI nostyueHus! METaJIJIOB
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Bopmopon - ocHOBa XUMHUYECKOW TEXHOJIOTHH U SHEPTeTUKU OYAyILero

XHUMHYECKUH COCTaB 3eMIIM U KOCMOCa

XHUMHS HEOPraHUYECKUX MEPEKUCHBIX COCANHEHUI
CoenuHeHus cepbl U OKpYKarolias cpena
CeMelicTBO JJaHTaHUI0B

Penuii u ero coeiMHEeHU

Xumus atMoc(hepHOTO 030HA

Kepamuka - marepuan 6yaymiero

ITpoGiiema cBs3aHHOTO a30Ta
buoHeoprannueckass XuMHs U1 MEAUIIMHA
Merasuisl KUBOTO OpraHusma

CoenuHeHus co CBA3BI0 METAII-METAILI

CruiaBbl ¥ HAY4YHO-TEXHUUECKUH TTpOrpecc
Hutpuasr u dochunpr metamion

Koppo3ust MeTasijioB 1 METO/IbI 3aLUThI OT KOPPO3UU
[TonynpoBOIHUKOBBIE MATEPUATIBI

Bananwii B npupoe U TEXHUKE

MeueHHble aTOMBI B HAPOJHOM XO035I1ICTBE
Cenpbmoii nepuoa. Kakum on 6yner?

HeoObrunbie cBONCTBA OOBIYHOM BOBI

WHepTHBIE rassl

[1naTuHOBBIE METALIIBI

JlanTanouapl

Heoprannueckast Xumusi 1 MeIMLIHA

HcTopus pa3BUTHS EPUOINYECKOTO 3aKOHA
[IpuMeHeHrne KOMIUIEKCHBIX COEIMHEHUI
HoOGeneBckue aypeatsl 10 HEOPraHUYECKOU XUMHH
PannoakTuBHBIE H30TOIBI M UX IPUMEHEHUE
CriocoObI MOTy4eHHs] METaIIOB

A3zor

I'eoxumus

[Tonmumepsl

Bananuii 1 HAay4YHO-TEXHUYECKUI IPOrPeCC
PannoakTuBHBIE 271EMEHTHI

CoennHeHNE NEPEMEHHOI0 COCTaBa

KapOoHnuisl MeTanios

Bonopoansie coeAMHEHUST METAJIIOB
Heoprannueckue noaumepsl

MeTo/p1 TTONTy4eHus BEIIECTB 0CO00i YHUCTOTHI
CoBpeMeHHOE COCTOSIHHE BOIIPOCA O BaJICHTHOCTH
Pa3Butre Teopun XMUMHUYECKON CBSI3U

KommutekcHble coeqrHeHus 31eMeHToB VI-b moarpynist
KomMm1uiekcHbIe COeUHEHNS 2JIEMEHTOB CEMEICTBA JKEne3a

CniocoObI noty4eHns METallIoB

BOI[OpO,Z[ - OCHOBa XHMMHYECKOU TE€XHOJOIUH U SHCPIreTUKN 6ynymer0

XUMHYECKUH COCTAaB 3eMJIM U KOCMOca



1. IlepeyeHb KOMIETEHUHII U WHAMKATOPOB UX JOCTHKECHHS, ONUCAHNE KPUTEPUEB OllCHH-
BaHMSI KOMIIETEHIMd NMPEJCTABJISIOTCA B TadJauIe

Ko/ KOMNIETEH- YPOBHU OCBOEHMSI KOMIETEHLIAM
I[UH, UHJIUKATO- IPOABUHY THIN BA30BBIi IOoPOTrOBBIN HE OCBOEHBI
PbI IOCTUXKEHUS KOMIETEHLUN
KOMNETEHLUH «OTJMYHO» «XOPOIIO» «YJAOBJETBO- | «HEYJIOBJETBOPH-
(MIK) PUTEJbHO» TEJbHO»
«3AUYTEHO» «HE 3AUYTEHO»
IK-1 3naem na npooeu- | 3Haer Ha 0a- | 3naem na no- | He snaem:
Hymom ypone: 30BOM YPOHE: | PO2060OM - CIPYKTypy COCTaB
-CTPYKTYpy, COCTaB |-  CTPYKTYpY | ypoHe: H  AUNAKTHHCCKUC
U JOUJAaKTUYECKHE | COCTaB U 1U- | - CTpyKTypy | CAAHUIBI npea-
CIMHULIBI TIPEAMET- | JAKTUUECKHUE cocTaB M JH- | METHOM o0nacTu,
HOM 00J1acTH; € IUHULIBI JAKTUYCCKUEC -3aKOHOMCPHOCTH
-3aKOHOMEPHOCTH U | IPEIMETHOU €IUHULIBI M TIPUHIHUIEL Qop-
OpUHIUNBL  POPMH- | 00JIACTH; IPEMETHOM MHPOBAHHA CONEP-
poBaHMs  couepKa- | - obnacTy; JKaHUSI XUMHYECKO-
HUS ~ XMMHUYECKOTO | 3aKOHOMEpPHO- | - ro 00pa3oBaHH;
o0Opa3oBaHus; CTH U MPUHIH- | 3AKOHOMEPHO- | - CIPYKTYPY COCTaB
- CTPYKTYpy cOCTaB | mbl (OpMHUpO- | CTU U NPUHIIM- 1 INNAKTHHCCKIC
€MHULBI IIKOJIBbHO
58 JUJAKTUYECKHUE | BAHUSA  colep- | IbI (bOpMI/IPO-
Kypca XUMHUU
€OIUHUIBI IIKOJIBHO | KaHUS  XUMH- | BAHUA  COACP-

KypcCa XuMHNu

YeCcKoro oopa-

KaHusgd XUMU-

30BaHUS; YECKOro ooOpa-
- CTPYKTYpy | 30BaHMS,
COCTaB M IU- | -  CTPYKTYpPYy
NAKTHYECKUE | cocTaB M M-
CHMHATIBL JAKTUYCCKHUC
HIKOJIBHO Kypca
CANHUIIBI
XUMHUHN
LIKOJIBHO KYp-
ca XuMmumn
Ymeem  na Ymeem Ymeem | He 3naem:
npoOBUHYMOM Ha  0a3060M | HA NOPO2060M | -OCYIIECTBISATH OT-
ypoeHue: yposene: yposne: 6op yueOHOTO CO-
-OCYIIECTBIIATh OT- | ~OCYIIECTBIIATh | OCYIIECTBIIATh | IEPXKAHUS JJISI €ro
0op yuebHOro co- | oT6op y4uebHO- | oTOOp y4eOHO- | peanu3al B pas-
JepXKaHUs JUISL €ro | TO COAEP)KaHHS | TO  COoAepKa- | JIMYHBIX  opmax

peanusaiuu B pas-

JUIS €r0 pea-

HUA I €ro

00y4yeHuss B COOT-

JIMYHBIX ¢dopmMax | 3auu B pa3- | pealM3alMd B | BETCTBUU C Tpebo-
oOydeHHss B COOT- | JIMYHBIX (Op- | pa3IuYHbIX Banusimu ~ OI'OC
BETCTBUU C Tpebo- | Mmax oOyueHus | popmax o00y- | OO u BO3pacTHHI-
BaHusiMH PI'OC OO | B COOTBETCTBUH | YEHHST B COOT- | MM OCOOEHHOCTSIMH
u BO3PACTHBIMH | ¢ TpeOOBaHMS- | BETCTBUU C | yyammxcs;

0COOCHHOCTSIMU Mu ®I'OC OO | TpeCoBaHHUSIMH | - paspabarkIBaTh
ydaluxcs; u Bo3pactHeIME | PT'OC OO0 ¥ | pasmpransie hopmsr
- paspabaThiBaTh | OCOOCHHOCTS- | BO3DACTHBIMU | yyeGHBIX 3aHSATHH,
pasnuyHble  (HOPMEI | MU YYaIUXCsl; | OCOOCHHOCTS- | MPUMEHATh METo-




yueOHBIX 3aHSTUH, | -  pa3pabaThl- | MU yJalllUXCs; | Abl, IPUEMbI U TEX-
NPUMEHSTh METOMBI, | BaTb  Pa3Iuy- | - HOJIOTUH  O0yde-
IPUEMBI M TEXHOJIO- | HbIe  (OPMBI | paspabaThiBaTh | HHA, B TOM YHCIE
ruy  o0yueHus, B | YIEOHBIX 3aHS- | pa3IM4HbBIE UH(POPMALMOHHBIE
TOM umciae uHpop- | TUH,  IpuMe- | popMbl  yueo-
MAaIMOHHBIE HATb  MCTOHBI, | HBIX 3aHATHUH,
HPUEMBI M TEX- | IPUMEHATh
HOJIOTMH  00Y- | METOABI, IIpH-
YCHHsS, B TOM | eMbl U TEXHO-
uyucine uHOOP- | norum  00y4e-
MaIMOHHbIE HUS, B TOM
gucie uHPOP-
MAaIMOHHbIE
Bnaoeem na npo-| Braoeem  na | Bradoeem na | He 3naem:
OBUHYMOM ypOGHe: | DA3060Mm nopoz2oeom -METOJIMKAaMH  OT-
-METOAUKAMHU OTOO- | ypoeHe: yposue: 6opa yuebHOrO CO-
pa yd4eOHOro CO- | -METOJUKAMU -METOAMKAMHU | JICp)KaHHUSI B COOT-
JIepKaHusi B cOOT- | oTOopa  y4eO- | orOopa y4ed- | BeTCTBUH € Tpedo-
BETCTBUU C Tpebo- | HOro cojepxka- | Horo  coxep- | Bauusimu ~ OI'OC
BaHUSMU ®I'OC | Hus B coOTBET- | KaHHA B cooT- | OO0;
00; CTBUU C TpeOO- | BETCTBUU C | -HaBBIKAMH pa3pa-
-HaBBIKAMH  pa3pa- | BAHUSIMHU TpeOOBaHUAMH | OOTKH pa3IMYHBIX
6otkn  pasmmunbix | PI'OC OO; dI'OC O0; ¢dopM yueOHBIX 3a-
dbopM yueOHBIX 3a- | -HaBBIKAMU -HaBBIKAMH HSTHUWY;
HSTUWY; pa3paboTKu pazpaboTku -METOJIaMH, TIPHE-
-METOJaMH,  TpHe- | PA3JIUYHBIX Pa3TMYHBIX MaMHU W TEXHOJIO-
MaMH U TeXHOJOrH- | GopM y4eOHBIX | dopM  y4eld- | rusMu oOyueHus, B
sMU OOy4YeHHs, B | 3aHATHUH, HBIX 3aHATUHU, | TOM 4uclie UH)OP-
TOM uucie HUHGOP- | -MEeToJamH, - MaIMOHHBIMU
MaIMOHHBIMU npueMamMu U | METOJaMH,
TEXHOJOTHSIMHU | IpHEMaMH U
oOy4eHusi, B | TEXHOJIOTHSIMU
TOM 4YHCIie UH- | OOydyeHus, B
dhopmarmon- TOM qucie
HBIMU nHpopmanu-
OHHBIMU

8. YHEBHO-METOANYECKOE U THO®OOPMALIMOHHOE OBECIIE-

YEHUE JUCUMIIIUHBI (MOAY.JI5T)

8.1. IlepeyeHb OCHOBHOI Y4eOHOM JIUTEPATYpPbI

1. AxmeroB H.C. O6mas u Heopranudeckas xumus. - M, 2008.

2. I'mmuka H.JI. O6mas xumus. - M, 2007.

3. Hexpacos b.B. OcuoBbl 06m1eii xumuu. - M, 1980.

4. babuu JI.B., bane3un C.A. u ap. Ilpaktukym no Heopranudeckoi xumuu. -M,1996.
5. Kapanerssan M. X., [Ipakun C.JI. Ctpoenue Bemectsa.- M,2000.



6. Bamaun u ynpaxkuneHus mo obmier xumun. Agamcon b.U., T'onyapyk O.H. u ap. (2006,
255c¢.).

7. Heoprannueckas xumus B peakuusx. Cnopasouynuk. Jlugun P.A., Monouko B.A., Anape-
esa JI.JI. (2007, 637c.)

8.2. [lepeyeHb AONOJIHUTEILHON Y4eOHOM JJUTEPATYPbI
1. baxmmueBa /.M., babaesa /[.I1. JlabopaTopHO-TIpaKTHYECKHE 3aHATHS 1O OOIIeH XUMHUU
(yuebHO-MeToanuecKoe mocooue).- Maxaukana, 2005.
2. luroBuu UK. MeTonnuka penieHus: pacueTHbIX 3a1a4 no xumuu — M. 2000.
3. KimroyHukoB XUMHSA KOMIUIEKCHBIX COEIUHEHUN
4. Xumus - Yuebnuk st BY30B - Hukonbsckuii A.b., CyBopos A.B. - 2001.
5. Heopranunueckast xumust. B 3-x tomax. ITox pexn. Tperbsixosa FO.J1. (2004-2007, 1360c.)

8.3. [lepeuenb UHTEpHET-pECcypcoOB, HEOOXOAUMBIX /ISl OCBOCHUS M CHUIJIMHBI (MOAY-
JIfA)

1. http://www.hij.ru/ Xumus u )Ku3Hb: HAYIHO-TIONYJISIPHBIN KypHaI. DICKTPOHHAS BEPCHUS
HAy4YHO-MIOMYJISIPHOTO KypHaJla. ApXUB coJiepaHuil HoMepoB. JlocTyn K MOTHON BEPCUM JKypHaja
gepe3 perucrpaiiio. OPopMiIeHUE MOIHUCKH.

2. http://www.alhimik.ru Ilome3nbie coBeTbl, 3(HEKTHBIC OIBITHl, XUMUYCCKHE HOBOCTH,
BUPTYaJIbHBIN PENICTUTOP, KOHCYJIBTAIIUH, Ka3yChI U JIATICYChI, HCTOPUS XUMUH.

3. http://c-books.narod.ru JIuteparypa o xumumu.

4. http://formulad4.narod.ru Kypc opranndeckori xumun 3a 10-i kiace. [TocraHOBKa OmbI-
ToB. Kitacchl opraHrMueckux COeIMHEHHI, TeCTUPOBaHue. buorpaduu 3HaMEHUTBIX YUCHBIX.

5. http://www.tl.ru/~gimnl3/docs/ximia/him2.htm  MexaHU3Mbl OpPraHUYECKUX PEAKIIUIL.
OcHOBHBIE THIIBI MEXAaHU3MOB XUMHUECKHUX peakiuid. http:// www.tl.ru ,

6. http://cnit.ssau.ru/organics/ Opranuyeckas XMMHUS. DJIEKTPOHHBIA YYSOHUK JIsl CPETHEH
mkonsl 10-11 k.

7.http://www.jergym.hiedu.cz/~canovm/vyhledav/variarity/rusko2.html Ilepumonnueckas cu-
cTeMa XMMHUYECKHX 3JIEMEHTOB. VICTOpHSI OTKPBITHS SJIEMEHTOB M MPOUCXOXKICHHE WX HA3BaHWIA,

onucanue GU3NIECKUX U XUMHUUECKHX CBOMCTB.

8. http://lyceuml.ssu.runnet.ru/~vdovina/sod.html Pacuernbie 3amaun mo xumuu. COOPHHUK
pacUeTHHIX 3aJad MO HEOPraHWYEeCKOW W OPraHMYEeCKONl XUMHHM Ui padOTHl Ha IIKOJIHHOM CIIeI-
Kypce. CIIICOK JTUTEpaTypBhI.

9. http://www.informika.ru/text/database/chemy/START.html| Xumus mis Bcex. DiIeKTpoH-
HBII CIIPABOYHUK 32 MOJIHBIN KypC XUMHUH.

10. http://www.schoolchemistry.by.ru  IllkoneHas xumusi — crpaBouHHK. CIpaBOYHHK U
y4eOHUK M0 XUMHU. [ TaBHasi 0COOEHHOCTh — XMMKAIBKYISTOP, KOTOPBIA YIpOIIaeT pelieHue 3a-
J1a4 10 XHUMUH.

11. http://chemistry.nm.ru/  Penerutop mo xumuu. MHTepakTHBHBIA Kypc MOITOTOBKH K
HEHTPAIM30BAHHOMY TeCTUpPOBaHUIO U EI'D mo xumuu. 1 3aperucTpupoBaHHBIX MOJIb30BATENCH:

TECTBhI, TEOpETHUECKHU paz0op pemeHuil. B cBoOo1HOM a0cTyIe: MpoOHbIE TECTHI, TUTEpaTypa, He-
KOTOpPbIE XUMUYECKHE NporpaMMmbl. Mertoandeckue pekoMeHaannu s noarotosku Kk LT u EI'D
110 XUMUH.

12. http://www.chemistry.narod.ru/ Mup xumun. HekoTopble HampaBieHHS XHUMHUYECKOU
HayKH: 001as xapakrepucTrka. OnbIThl, TaOIUIBL. Benukue XUMUKH: TOJbI AKU3HU.



http://www.alleng.ru/d/chem/chem321.htm
http://www.alleng.ru/d/chem/chem321.htm
http://www.alleng.ru/d/chem/chem337.htm
http://www.alleng.ru/d/chem/chem337.htm
http://www.alleng.ru/d/chem/chem150.htm
http://www.hij.ru/
http://www.alhimik.ru/
http://c-books.narod.ru/
http://formula44.narod.ru/
http://www.tl.ru/~gimnl3/docs/ximia/him2.htm
http://cnit.ssau.ru/organics/
http://www.jergym.hiedu.cz/~canovm/vyhledav/variarity/rusko2.html
http://lyceuml.ssu.runnet.ru/~vdovina/sod.html
http://www.informika.ru/text/database/chemy/START.html
http://www.schoolchemistry.by.ru/
http://chemistry.nm.ru/
http://www.chemistry.narod.ru/

8.4. IlepeueHb MH(POPMANMOHHBIX TEXHOJIOTHII 1 MPOrPAMMHOIO0 o0ecrevyeHust
JIitst oCyIecTBICHHsT 00pa30BaTEILHOTO TPOIEcca MO JUCIUILTHHE HE0OXOJMMO HCITOIB30-
BAHUE CIICIYIOIIETO JIMIIEH3HOHHOTO M CBOOOJHO PACIpPOCTPAHIEMOro MPOrpaMMHOr0 obecrede-
HHSI, B TOM 9HCJIE OT€YECTBEHHOTO MPOM3BO/ICTBA:
1. www.training.i-exam.ru — cuctemMa HHTEPHET-TPEHAKEPOB B chepe 00pa3oBaHMS.

2. www.olymp.i-exam.ru — cucreMa HHTEPHET-OJMMITHA /IS BBISIBICHUS TAIaHTINBON MO-
JIOJIEXKH.

3. www.bakalavr.i-exam.ru — cuctemMa HHTEPHET-3K3aMEHa JUISl TCCTUPOBAHUS BHIITYCKHHKOB

OankanaBpuara.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI

Jlnst ocymiecTBiIeHUs 00pa30BaTEeLHOIO Tpoliecca Mo JAUCHUIUIMHE He0OXOquMa CIIeAyIo-
1asi MaTepUabHO-TEXHUUECKas Oa3a:
1. Kabuner o muctmmummae «O0Imas ¥ HeopraHuuecKass XUMUS», aJipec (MECTOpacIioioKeHHe) yIeOHOTo
kaOuHeTa Ut poBeeHust JadopaTopusix 3ansatuii: 367003, Pecniybimka Jlarecran, r. Maxaukana, yi.
M. fAparckoro, 1. 57, yuebHsiit kopmyc Nel, 2 stax, nmomemnieHust Ne 36.
2.Cnenpianu3upoBanHas MeOesb i oOydarormxcst: croibl — 10, crynbst — 20 .
3. KoMmiekt yueOHO-HArSIHBIX TocoOuit (OaHHEPOB) MO TUCHUILIUHE.
4. Habopb! aeMoHCTpamoHHOro obopynoBanus (eciu ecth TpedoBanue B DI'OC).
5. JTabopatopubie mkadsl -13 mrT.
6. PeakTuBbI
7. XuMuueckas rnocyzaa

JlabopaTopHoe obopynoBanue: jgadbopatopus «OOIIEH U HEOPraHMYECKOW XHUMHUU», OCHA-
IICHHAS BBITSOKHBIM IKa()OM, TEXHUYECKHMMHU BECaMM, XMMHUYECKOH TOCYJIOH, JIaOOpPaTOpHBIMU
HarpeBaTeIbHBIMH TPUOOPAMHU, PAKOBUHOH, MIAOIOHBI OTYETOB O JTAOOPATOPHBIM paboTaMm.

10. METOANYECKUE YKA3ZAHUA 1JISA OBYUYAIOUIUXCS T10
OCBOEHMIO JUCLMUILINHBI

[Ipuctynas K U3y4YEHHUIO NUCIMILUIUHBI, OOYYAIOIIMMCS IE€JIECO00pa3HO O3HAKOMUTHCS C €€
paboueli mporpammoit, yaeOHOM, HAyYHON M METOJIUYECKON JIMTepaTypol, UMeIolencs B Oubimo-
TE€KE YHUBEPCUTETA, a TAK)KE C IIPeAJIaraéMbIM IEPEYHEM 3a/IaHUM.

Pekomenoayuu no noozomoeke K ayOumopHvIm 3aHAMUAM

Jlekyuonnvie 3anamus

YMeHne cocpeioTOYeHHO CIYIIATh JICKIIMH, aKTHBHO BOCTIPUHUMATh U3JIaraéMble CBEJICHUS —
ATO BAXKHEHIIEE YCIOBHME OCBOCHUS NAHHOM AUCHUIUIMHBI. Kaxkmas u3 JIEKUUil COMpOBOXKIAECTCS
KOMITBIOTEPHOM Ipe3eHTanuei. Kpome Toro, B KOHIIE KaKJ10M JIEKIMH C LIEeJIbI0 CO3/1aHUsl YCIIOBUM
JUTSL OCMBICIIEHUS CO/IEp KaHUS JIEKIIMOHHOTO MaTepualia 00yJaroluMes MpeiaraeTcs OTBETUTh Ha
BOIPOC JUIsl pa3mblniieHus. KpaTkue 3anmucu JeKIud, X KOHCTIIEKTUPOBAHUE TOMOTAET YCBOUTH
Matepuai. [loaToMmy B X0/€ JIEKIIMOHHBIX 3aHATUNA HEOOXOIMMO BECTH KOHCIIEKTHPOBAHUE YUEOHO-
ro mMarepuaia, oopalas BHUMaHUE Ha CaMOe€ BaXKHOE U CYIIECTBEHHOE B HeM. ImeeT cmbich ocTa-
BUThH B pa0OYUX KOHCIIEKTaX IOJIsI, HA KOTOPBIX JeNlaTh TTOMETKH, 3aMe4yaHus, qornoinHenus. Llemne-
co00pa3Ho pa3paboTaTh COOCTBEHHYIO "Mapkorpaduio" (3HaYKH, CHMBOJIIBI), COKPAIIICHUS CIOB.

Ilpakmuueckue 3anamus

B xo0/1€ MOATOTOBKH K MPAKTUYECKUM 3aHATUSM HEOOXOIMMO M3yYHUTh OCHOBHYIO JIUTEPATY-
Py, O3HAKOMHTHCSI C TOTIOJHUTEIHLHOW JTUTEPATypOil, HOBBIMU MYyOIUKALUSAMU B MEPUOTUIECKIX
W3/IaHMSIX: J)KypHaJax, razerax u T.4. [Ipu 3TOM BaKHO yYUTHIBATh PEKOMEHAIIMHU MTPENOIaBaTesis U
TpeOoBaHUs yueOHOU MporpaMMbl. BakHO Takke OMUpaThCs Ha KOHCHEKTHI JIeKIui. B xone 3aHs-
THSI BAXKHO BHUMATEJIBHO CIIYIIATh BBICTYIJICHUS CBOMX OAHOKYpPCHUKOB. [Ipu HEoOxommMocTu 3a-


http://www.training.i-exam.ru/
http://www.olymp.i-exam.ru/
http://www.bakalavr.i-exam.ru/
http://moeobrazovanie.ru/search.php?operation=show_result&section=vuz&region_id=5

JlaBaTh UM YTOYHSIIOIIME BOIPOCHI, aKTUBHO Y4aCTBOBaTh B OOCYXIEHHUU M3y4aeMbIX BOMpPOCOB. B
X0JIe CBOETO BBICTYIUICHHUS I€I1€CO00pa3HO MCIOIb30BaTh KaK TEXHUYECKUE CPEJCTBA OOYy4eHMS,
TaK ¥ TPAJUIIMOHHBIE, TO €CTh JIOCKY U MeJl (ITpH HEOOXOIUMOCTH ).

Opzanu3ayun eHeayoumopHoll 0eameabHOCIu 00y4aouuxcs

BaeaynuTopHas 1esTeNbHOCTh 00Y4YaIONIerocs 1Mo JaHHON AUCHUIUIMHE MPEoiIaraeT caMo-
CTOATEIbHBIN MOUCK MH(pOPMAIUU, HEOOXOAUMOM, BO-TIEPBBIX, AJIs BHITOJHEHUS 3aJaHUI CaMOCTO-
ATeIbHON paboThl (MHBAPUAHTHOM U BapUATHUBHOW YacTeil) U, BO-BTOPBIX, IOATOTOBKY K TEKYIIEH U
POMEXYTOUHOW aTTeCTalluu. Y CIeNIHas OpraHu3anus BpeMEHH 10 YCBOCHUIO TaHHOW JUCIUTUIH-
HBI BO MHOTOM 3aBUCHT OT HaJM4HUs y 00y4aloerocs yMeHHUs CaMOOPraHU30BaTh ce0si M CBOE Bpe-
M1 U1 BBITIOJTHEHUS PE/TIOKESHHBIX TOMAITHUX 33aHUH.

Iloozomoexa k 3auemy (IK3ameny)

B npornecce moaroToBku K 3a4eTy 00y4aromeMycsi pEKOMEHIyeTCsl TaK OpraHU30BaTh CBOIO
yueOy, uToOBI BCe BUABI pabOT M 3a/1aHUi, IPEeTyCMOTPEHHbIE paboyueil IporpaMMoii, ObLIH BBITION-
HEeHbI B cpoK. OCHOBHOE B MOJTOTOBKE K 3a4eTy - 3TO MOBTOPEHUE BCET0 Marepuaia yueOHOU Juc-
IUIUTAHBL. B THU MOATOTOBKM K 3a4eTy HEOOXOJMMO M30eraTb Ype3MEepHON Meperpy3Ki YMCTBEH-
HOM paboToii, uepenys Tpya u oTAbIX. [Ipu moAroTOBKE K cliaue 3ayeTa crapaiiTech BeCb 00beM pa-
00THI pactpeneNnsaTh pABHOMEPHO MO THSIM, OTBEICHHBIM IS MOATOTOBKH K 3a4eTy, KOHTPOJIUPO-
BaTh K&KIBIH JI€Hb BHIMOJHEHUS paboThl. Jlydine, ecii MOXKHO MEPEBHINOIHNATE IiaH. Torma Bce-
rna Oynmer pesepB BpemeHH. [Ipu moAaroToBke K 3adeTy IesiecooOpa3HO MOBTOPSATH MPOWICHHBIN
MaTepHal B CTPOTOM COOTBETCTBUH C y4eOHOW MPOTpaMMOid, MPUMEPHBIM IEPeUHEM y4eOHBIX BO-
MIPOCOB, 33/IaHU, KOTOPBIE BBIHOCSTCS HA 3a4eT U COAEPIKAIIUXCS B TaHHOM MPOrpaMMme.

11. CHEIMAJIBHBIE YCJIOBUA 1JIS1 HHBAJIMAOB U JINL C OI'PAHUYEH-
HBIMHA BO3MOXHOCTAMMU 310POBbs

[Ton cnennanbHBIMH YCIOBHSIMHU JUIS MOJyYSHHsT 0Opa30BaHUs OOYUYAIOMIMXCS C OrpaHHYCH-
HBIMH BO3MO>KHOCTSIMH 3/I0POBbSl IOHUMAIOTCSL YCJIOBHSI OOyYEeHHUs, BOCIIMTAHUS U PA3BUTHUS TaKUX
CTY/ZICHTOB, BKIIOYAIOIINE B ceOs MCMOIB30BaHUE MPHU HEOOXOAWMOCTH ATl TUPOBAHHBIX 00pa3o-
BaTENbHBIX MPOrpaMM U METO/I0B OOYYEHHUS M BOCIMTAHUS, CHELHATbHBIX YUeOHHKOB, y4eOHBIX
nocOOWH M TUIAKTUYECKUX MaTEepHajoB, CHEIHAIbHBIX TEXHUYECKHX CPEICTB OOYYCHHUs KOJUICK-
THBHOTO W WHIUBHYaJbHOTO IOJB30BAHUS, MPEIOCTABICHUE YCIyr acCHUCTeHTa (TIOMOIIHHUKA),
OKa3bIBAIOIIETO HEOOXOIMMYIO MOMOIIb, MTPOBEACHNE TPYIOBBIX M HHIUBUIYAIBHBIX KOPPEKIIH-
OHHBIX 3aHATHH, oOecrieueHue 10CTyma B 3aHUs By3a U APYrHe yCIOBHs, 0€3 KOTOPBIX HEBO3MOXK-
HO WJIM 3aTPYJHEHO OCBOEHHE 00pa30BaTEIbHBIX MIPOrPaMM O0YJAIOIIUXCSl C OTPAHUYCHHBIMH BO3-
MOKHOCTSIMH 3/10POBBSI.

OOyuenue B paMKax y4eOHOU AUCIUIUTUHBI 00yUJaAIOMIUXCS C OTPaHUYEHHBIMH BO3MOXKHOCT -
MU 3/10pOBBSI OCYIIECTBISETCA C Y4€TOM OCOOEHHOCTEH NMCUXO0(U3NYECKOTO pa3BUTHUS, HHIAUBUY-
QIBHBIX BO3MOXKHOCTEH M COCTOSTHUS 3/TOPOBBS TAKUX 00yYAFOIINXCS.

OOyuenue o yueOHON TUCHMIUIMHE 00YUYaIOIIMXCsl ¢ OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3]10-
POBBSI MOXKET OBITh OPTaHU30BAaHO KaK COBMECTHO C IPYTMMH OOYUYAIONIMMUCS, TaK U B OTACIHHBIX
rpymnmnax.

B nensix moctymHocTH 00yYeHUS IO AUCIUTUINHE 00€CTIeUnBACTCS:

1) st U1 ¢ OrpaHUYEeHHBIMU BO3MOXKHOCTSAMU 37I0POBbS IO 3pPEHUIO:

- HaJIMYUe alTbTepHATHBHOM BepCHH O(UITMAIFHOTO caiiTa HHCTHTYTA B ceTH «MHTepHeT» st
CIa00BUIAIINX

- BeCb HEOOXOIMMBIH JIJIsl I3y4SHUsT MaTepuall, COTJIACHO YIeOHOMY IUIaHy (B TOM YHCIE, IS
00yYaromuxcst Mo MHAUBUIYaJIbHBIM Y4eOHBIM IUIaHAM) MPEIOCTABIIEeTCS B JIEKTPOHOM BHJE Ha
JTVICKE.

- UHIMBUYyalbHOE PaBHOMEPHOE ocBelleHue He MeHee 300 mrokc;

- IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO 00YJAOMIEMYCsl HEOOXOMMYIO TIOMOIITH;



- obecrieyeHNe BO3MOXHOCTH BBIMYCKA AIbTEPHATHBHBIX (POPMATOB MEUYATHBIX MAaTEPHAIIOB
(xpymHBIF IpU@T wH ayauodaiiim);

- obecrieueHue JA0CTyna 00yJaromIerocs, sBISIOMIET0OCs CIETbIM M HCIIOIB3YIOIIEro codaKy-
MPOBOJHMKA, K 3JaHUIO UHCTUTYTA.

2) s UL C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI IO CIYXY:

- HaJIMyhue MUKPO(OHOB U 3BYKOYCHJIMBAIOIIEH ammaparypbl KOJUIEKTMBHOIO IOJb30BAaHUS
(ayTMOKOJIOHKH ),

3) Ans UL C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 37I0POBbS, UMEIOIIUX HAPYIICHUS OMOPHO-
JIBUTATEIILHOTO aIllapaTta, MaTepUalbHO-TEXHUYECKHE YCIIOBHS JOJDKHBI 00eCreuyrMBaTh BO3MOXK-
HOCTb OECHPENATCTBEHHOr0 JIOCTyIa 00y4YaroUXcs B yueOHbIe TIOMEIIEHUS, CTOJIOBBIE, TyaJleTHbIE
U JIpyTHe TOMEIIECHUSI OpPraHu3allii, a TaKKe NMPEeObIBAaHMS B YKa3aHHBIX MMOMEMICHUAX (HATHYUE
MaHAYCOB, MOPYYHEH, PACIIUPEHHBIX JBEPHBIX IPOEMOB U IPYTHX MPUCIIOCOOICHHUIA).

[lepen nagamom 0OydeHHUS MOTYT NMPOBOAMTHCS KOHCYJIbTATUBHBIC 3aHATHUS, TO3BOJISIONINE
CTYJEHTaM C OTPaHMYEHHBIMH BO3MOKHOCTSIMU a/IalITUPOBATHCA K yUeOHOMY MpoIieccy.

B mpornecce Bepenust yueOHON AUCHUILTUHBI TIPO(ECCOPCKO-TIPENIOIABATEIILCKOMY COCTABY
PEKOMEHIyeTCSI MCIOJb30BaHUE COLUANTbHO-aKTUBHBIX M PEQIIEKCUBHBIX METOJ0B OOy4YeHUs,
TEXHOJIOTHIl COLMOKYJIbTYPHOW peadMIMTAlMU C LIEJIbI0 OKa3aHHs IMOMOLIM OOy4YaroUIMMCs C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSl B YCTAHOBJICHUH IOJTHOIEHHBIX MEKIMYHOCTHBIX
OTHOIIEHHWHA C APYTUMH OOYYaroIIUXcs, CO3AaHUU KOM(pOPTHOTO MCHUXOJIOTUYECKOTO KIMMarTa B
yueOHoI rpymre.

OcoOeHHOCTH TPOBENEHHS TEKYIIEH W MPOMEXYTOYHOW aTTECTalluu 10 TUCIHIUIMHE IS
00y4aroInXCcsl C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbsI YCTAaHABJIMBAIOTCS C Y4€TOM HHJIUBU-
JyalbHBIX MCUXO(PH3MUECKUX OCOOCHHOCTEH (YCTHO, MMChMEHHO Ha Oymare, MMCbMEHHO Ha KOM-
neioTepe, B ¢opMe TecTHpoBaHUS U Apyroe). [Ipu HeoOXoIuMOCTH MPEAOCTaBISIETCA TOMOIHU-
TEJIbHOE BpeMsI JUIsl MOATOTOBKU OTBETA HA 3a4€Te WM IK3aMEHE.

ABTOp(bI) paboueil MporpaMMsl M CUMIIMHBI (MOAYJIA):

IIpogheccop kadgh. xumuu, ookmop xum. nayk  I'acananrues A.M.



AHHOTAIIMSI PABOYEN IPOTPAMMBI JUCIATIIMHBI (MOYJI5T):
51.0.07.06 <HEOPT AHUYECKASI XUMUSI»

HenassMu OCcBOEHMS TUCHUIUIMHBI (MOJyJisl) HEOpPraHUYecKas: XUMUs SIBJISIETCS MOHMMAaHUe
BHYTpPEHHEH JIOTUKH XUMHUYECKONH HayKH, (DaKTHUECKOTO MaTepuaia IO XUMHH 3JIEMEHTOB U TCH-
JEHIMSIMU U3MEHEHUS CBOMCTB MPOCTHIX BEIIECTB U COEIMHEHUN 1o rpynnam u nepuoaam [lepuo-
IUYECKOU CUCTEMEL.

Kypc Heopranndeckoil XuMuu SIBISI€TCS OJTHUM U3 OCHOBHBIX KYpPOB B CUCTEME XUMHUYECKO-
ro o0pa3oBaHus, U OH UMEET (HYHIaMEHTAIbHOE 3HAUCHUE B CTAHOBJICHUHU CIICIIUATICTA IIUPOKOTO
npoduis XMMHUKa - UCCIIeA0BaTEeNs U XUMUKA - IpernoiaBatesns (By3a, MIKOJIbI).

B cootBerctBum ¢ ['ocynapcTBeHHBIME 00pa30BaTEIbHBIMU CTaHIAPTAMU 3TOT KYpC OTKPBI-
BaeT CUCTEMaTHYeCKoe XMMHUECKoe 00pa3oBaHuUe.

1. MecTo AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Juctunmmaa b1.0.07.06 «Heopranuueckass XuUMHs» OTHOCHUTCS K 00S3aT€IbHOM 4YacTh U
npeaMeTHo-MeToanueckomy Monyo "Ipoduns 1" yuyebnoro miana (0OCHOBHOW mpodeccHoHab-
HOI 00pa30oBaTeIbLHON MPOrpaMMBbl) MOJTOTOBKH OakaidaBpoB 1o HampasieHuto 44.03.05 Ilemaro-
rudeckoe oopasoBanue (C IByMst MPOGUISIMUA TOTOTOBKH).

2. TpebGoBaHusi K pe3yJbTaTaM OCBOEHUS TUCHUILINHBI(MOXYJIs):

[IK-1.1. B1ameeT OCHOBHBIMH XMMHYECKUMH ITOHATHAMU, 3HAHUSIMHU XMMHUYECKUX 3HAKOB U SB-
JICHUH,

[1K-1.2. BageeT HaBBIKAMM BeI€HHUS HAOIOIECHMIL;

[1K-1.3. Bnageer METOAUKON MTPOBEJEHUSI SKCKYPCUN HA XUMHUUECKHUE OOBEKTHI.

3. O0masi Tpy10eMKOCTh JHCHHMILIHHBI (MOIYJIsI) COCTABJsAET 7 3a4eTHbIX equumy (252
qaca).

4. Cemectp: 2-3

5. OcHoBHbIE pa3/iesbl JTUCHUILIMHBI (MO1YJI5):

Bognopon, Boaa; kucnopon; aneMenTsl VII rpymnmel; ranorensl; aneMenTsl VI rpynmsl; XalibKo-
TeHbl; 3JeMEHTHl V rpynmnsl; a30T, pocdop; snements! |V rpynnst; snements! |l rpynmsr; 6op.
AmomuHui. S- anemenTsl | u |l rpynn. Xumus 6naropoansix razoB CkaHIui, TUTaH, BaHa Uil 1
UX aHAJOIH; MOATPYIIA XpoMa; HOArpyIa Mapratua, xeine3o, KooanbT, HUKEIb, JIaTHHOBBIE Me-
TaJJIBl; MeJb, Cepedpo, 30I0TO; MOATPYIINA IUHKA; JTAHTAHOUIBI; aKTHHOH/TBI.

6. @opMbI TeKylIero KOHTPOJISI YCIIeBAeMOCTH U MPOMEKYTOUYHON aTTeCTAUM: IK3aMeH

ABTOpBI:
IIpogheccop rkagheopw xumuu, I'acananues A.M.



