Pabouyas nporpaMma no XuMuu

Pabouast mporpamMmMa yueGHOT0O Kypca 1Mo XuMu# Jyist 8-9 kiaccoB pa3paborana Ha ocHoBe PI'OC
BTOPOTO MOKOJIeHUs], Ha Oa3e MporpaMMbl OCHOBHOT'O 0011iero o0pa3oBaHus 1o XuMuK (6a30BbIit
ypoBeHb) u aBTOpCcKOM riporpammbl O.C. I"abpuensHa, A.B. KynioBoii «IIporpamMmma 0CHOBHOTO 00611iero
obpa3oBaHus 110 XuMuu.7-9 Knacce» M: [Ipoda, 2015 T.

IInanupyemsie pe3y/bTaThl 0CBOEHHA Kypca

Yuainuecs J0/DKHbI 3HATH/TIOHUMATh:

1.  XUMHUYECKYH0 CUMBOJIMKY: 3HaKM XUMUUECKUX 371eMeHTOB, (OpMYJibl XUMHUUECKUX BeleCTB U
yPaBHEHHUsI XUMUUECKUX PeaKLIUii;
2.  BaXKHelIlIMe XUMHUUeCKHe TOHSATUS: XMUMUUECKUM 3/IeMeHT, aTOM, MOJIeKyJla, OTHOCUTe/bHbIe

dTOMHds U MOJIEKYJIAPDHAA MacCChbl, MOH, XUMHUUeCKasd CBsA3b, BEIeCTBO, KJ'IaCCI/I(bI/IKa]_[I/IH BelecTs, MOJIb,
MOJIIpHAsA Maccad, MOJIHprIﬁ O6'LéM, XUMHYeCKasd peakiusd, KJ'IaCCI/I(i)I/IKaL[I/IH peaKuHﬁ, JJIEKTPOJ/INT U
HEeJJIEKTPOJIUT, 3JIEKTPOJIMTHUYECKdd AUCCOLHALikdA, OKHC/IWTe/JIb W BOCCTAHOBUTE/Ib, OKHC/IEHHEe U
BOCCTAHOBJIEHHE,

3.  OCHOBHble 3aKOHbl XHMWH: COXPaHEHWs MacChl BeIeCTB, TIOCTOSIHCTBA COCTaBa,
TepuoANUeCKU 3aKOH;

yMeTh:

1.  Ha3bIBaTh: XUMHUUECKHE 3/IeMeHTbI, COeZIMHeHUsI U3yUeHHbIX K1aCcCOB;

2. 00BSCHATE: (PU3NUECKUM CMBICT aTOMHOrO (TIOPSiIKOBOT0) HOMepa XHMHUYECKOI'o 3/IeMEHTa,

HOMEpOB TPYyMIbl M Mepuojia, K KOTOPBIM 37eMeHT MNpuHajexxuT B Ilepropuueckon cucreme [1.U1.
MeH[enieeBa; 3aKOHOMEPHOCTH M3MeHeHHsI CBOMCTB 3/IeMEeHTOB B Ipejiesiax MaJlbIX NeprUo/0B U IVIaBHBIX
TIOATPYTIT; CYIIIHOCTh Peaklyii HOHHOTO 00MeHa;

3.  XapakTepu3oBaTb: XUMHUeCKHe 371eMeHTbl (OT BOZOpOZAA [0 KajabliUs) Ha OCHOBe MX
rosioxkeHust B [lepuoanueckoii cucreme [.M. MeHzeneeBa 1 0COOEHHOCTEH CTPOEHHsI UX aTOMOB; CBSI3b
MeXJy COCTaBOM, CTPOEHHWEM U CBOMCTBaMHU Bell[eCTB; XUMHUECKHe CBOMCTBA OCHOBHBIX KJ/IaCCOB
HeOpraHUuyecKHx BeIlecTB;

4. oTpeJie/IATh: COCTaB BelecTB M0 UX (opMy/iaM, PUHAZJIEKHOCTb BElLeCTB K Onpezie/IEHHOMY
KJIacCy COeQUHEHWW, TWIbl XUMHUYECKUX peakLUid, BaJleHTHOCTb U CTeleHb OKWC/IEeHHs 3JIeMeHTa B
COeJIMHeHUSIX, TUI XUMHYeCKOM CBSI3W B COeAMHEHMSX, BO3MOKHOCTb INPOTEKaHHsl peakluii MOHHOIO
oOMmeHa;

S. COCTaBJIATh: (POPMYJIbI HEOPraHUUeCKUX COeJMHEHUM M3yUeHHbIX K/IacCOB, CXeMbl CTPOEHUS
sneMeHTOB TiepBbIx 20 3nemeHTOB Ileproanueckoit cuctemsl .M. MeHzeneeBa; ypaBHeHUsI XUMHUYECKUX
peaxiuii;

6.  oOpaiarbcs C XUMUUYECKOU MoCy 104 ¥ 1abopaTopHBIM 000PYI0BaHHEM;

7.  pacrio3HaBaTh OMBITHBIM TYTEM: KHUCIOPOJ, BOZODPOZ, YIJIEKUCJ/IBIM Ta3, aMMHakK; pacTBOPbI
KUCJIOT U I1ie/iouel, XJIopu-, CyabgaT-, KapOoHaT-UOHBI;

8.  BBIUMUJIATE: MACCOBYIO JIOJIF0 XUMHUECKOTO 3/ieMeHTa 1o (opMysie CoeiMHEHUs]; MaCCOBYIO

JIOJTIO BeIIleCTBa B PaCTBOPE; KOJIMUECTBO BeIeCTBa, 00BEM MM MACcCy TI0 KOJTUUECTBY BeIleCTBa, 00bEMY
WM Macce peareHTOB WM MPOAYKTOB Peakiuy;

HCTI0/Tb30BaTh TIPUOOpeTEHHBIE 3HAHUS U YMEHHs B TIPAKTUUECKOH esITe/TbHOCTH Y TIOBCETHEBHOM
JKU3HU:

1. pns 6e3omacHOrO 0OpalleHust C BelleCTBAMU ¥ MaTepyaiaMy;
JI71s1 9KOJIOTMUeCKU TPaMOTHOTO TOBe/IeHUsI B OKpY>Karollel cpe/ie;
JIIS OLI@HKH BIUSTHUSI XUMHUYEeCKOT0 3arpsi3HeHHsI OKPY Karolliei cpe/ibl Ha OpraHu3M 4eJ/iOBeKa;
JUTSI KpUTUYeCKOU OLIeHKH MH(OPMAI|K O Bell[eCTBax, UCTIOIb3yeMbIX B OBITY;
ISl TIPUTOTOBJIEHHUSI PACTBOPOB 3a/JaHHOM KOHILIEHTPALIUH.
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CopepxaHue nporpaMmal.
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XUMUST — HayKa O BellleCTBaX, UX CBOMCTBAxX W MpeBpallleHHsIX.



[ToHsiTHE 0 XUMUUYECKOM 3jieMeHTe U (hopMax ero CyIeCTBOBaHHs: CBOOOAHBIX aTOMax, MPOCTBIX U
CJIO’KHBIX BellleCTBax.

[TpeBparienus BeljecTB. OT/IMUMe XUMUUECKUX peakLWi OT (PU3MUeCcKUX siBjieHWd. Ponb xumuu B
JKA3HU UesioBeKa.

KpaTtkue cBefjeHUs1 U3 MCTOPUM BO3HUKHOBEHUS Y pa3BUTUs xumuu. [lepuon amxumuu. [ToHsiTHe o0
¢unocopckom kamHe. Xumusi B XVI B. Pa3putue xumuu Ha Pycu. Posib 0TeueCTBeHHBIX YUeHBbIX B
CTaHOBJIEHUM XMMUUYeCKOW HayKu — paboTel M. B. JlomoHocoBa, A. M. bytnepoga, 1. 1. MeHgeneeBa
(03HAKOMUTE/ILHO).

XvMHyeckasi CMMBO/IMKa. 3HAKM XUMHUUECKUX 3/1IeMEHTOB U TMPOWCXOXKAeHWe UX Ha3BaHUM. XHMHU-
yeckue Gopmynbl. UHAeKCh! U Ko3dduieHTbl. OTHOCUTEbHBIE aTOMHAsi M MOJIEKYJ/sipHasi MaccChl.
Pacyet MaccoBo# 10/ XUMUUYECKOTO 3/ileMeHTa 1o ¢hopMyJie BelecTBa.

[Teproguueckasi cucrteMa xumuuyeckux sneMeHToB [I. V. MeHjeneeBa, ee CTpyKTypa: Majble U
OosibIIe TIePUO/IbI, TPYMIbI U TIOATPYIBI (T/laBHast ¥ mobouHast). [leproanueckasi cucTeMa Kak CIipa-
BOUYHOe 1oco0ue /17151 MTOTyUYeHUs CBeJIeHUH 0 XUMHUECKUX 3/IEMEeHTax.

PacuetHble 3afaun. 1. HaxoxjeHrue 0OTHOCUTeTbHOW MOJIEKY/ISIPHOM MacChl BelllecTBa 0 ero XMMu-
yeckoli popmyre. 2. BelunciieHre MacCOBOM IO/ XMMUYECKOT0 3/leMeHTa B BellleCTBe 110 ero ¢hopmy.ie.

IIpakTnueckue padorsl. 1. «IIpasura no TE npu pabome ¢ xumuueckom KadbuHeme. IIpuembi
obpaweHuss ¢ 1a6. obopydoeaHuem u Hazpeeame/abHbiMU npubopamu». 2 «HabawodeHue 3a
U3MeHeHUsIMU, NPOUCX00AWUMU C 20psaujell ceeyoll, U ux onucavue» (OOMAawHull SKkcnepumeHm).

Tema 1 ATOMBI XMMHUYECKHUX 3/IEMEHTOB

ATOMBI Kak ¢hopMa CyIlleCTBOBaHUSI XUMHUUECKUX 371eMeHTOB. OCHOBHbIE CBe/IeHUs] O CTPOEHHH aTo-
MoB. [loka3aTe/lbCTBa CJOXKHOCTU CTpoeHusi aToMoB. OmbiTel Pesepdopga. [lnaHerapHasi Mofesb
CTPOEHHs aToMa.

CocTaB aTOMHBIX sifiep: TMPOTOHbI U HeUTPOHbL. OTHOCUTe/NbHasi aTOMHas Macca. B3auMocBs3b
TIOHSITUN «TIPOTOH», «HEUTPOH», «OTHOCUTE/IbHasi aTOMHasi Macca».

V3MeHeHMe urc/ia MPOTOHOB B si/ipe aToMa — 00pa30BaHNe HOBBIX XUMHUUECKUX 3/IEMEHTOB.
Vi3MeHeHre uuc/ia HEHTPOHOB B sifipe aToMa — oOpa3oBaHue n30TornoB. CoBpeMeHHOe orpe/iesieHre
TIOHSITUSL «XUMHUYeCKW 37ieMeHT». M30TOMbl Kak pa3HOBUAHOCTH aTOMOB OJHOTO XMMHUYECKOro 3Jje-
MeHTa (03HAKOMHUTE/IHHO).

OnekTpoHbl. CTpoeHHe 3J/IeKTPOHHBIX 000/I0UeK aTOMOB XUMHUeCKUx 3jeMeHToB Ne 1—20
nepuoauueckoi cuctemsl [. . MeHgeneeBa. IToHsiTHe 0 3aBepIilieHHOM W He3aBepIleHHOM 3/IeKTPOHHOM
croe (3HepreTUYeCcKOM ypOBHE).

[Tepuoauueckasi cucTeMa XUMHUUYeCcKUx deMeHToB [I. VI. MeHjeneeBa U CTpoeHHe aTOMOB: (hu3nye-
CKUM CMBICJI TIOPSIIKOBOTO HOMepa 37ieMeHTa, HOMepa I'pyIIIibl, HOMepa Mepuo/a.

V3meHeHMe unciia 5/IeKTPOHOB Ha BHEIIIHEM 3/IEKTPOHHOM yYPOBHe aTOMa XMMHUYEeCKOIo 3/leMeHTa —
oOpa3oBaHue TOJIOKUTETBHBIX U OTPULlATe/IbHBIX MOHOB. VOHBI, 00pa3oBaHHbIE aTOMaMU METAJ/UIOB M
HeMeTa10B. [IpuUrHbBI U3MeHeHUs] MeTa/UTMUeCKUX U HeMeTa/lJInyeCKUX CBOMCTB B MepUO/iax U rpyIimnax.

OOpa3oBaHye OWHaApHBIX coefvHeHWH. [ToHSATHE 00 WMOHHOUW CBsi3u. CxeMbl 0Opa30BaHWs MOHHOM
CBS3U.

B3auMo/ieiicTBe aTOMOB XUMUUECKUX 3/71eMeHTOB-HeMeTa/lJIoB Mex 1y cob0ii — obpa3oBaHue /IByX-
aTOMHBIX MOJIEKYJI TIPOCTHIX BelleCcTB. KoBajieHTHasi HernosisipHas XMMUUecKasi CBsI3b. DJIeKTPOHHbIE U
CTPYKTYpHBIe ()OPMY/IbL.

B3auMo/ieiicTBie aTOMOB XWMHUECKUX 3/IeMEeHTOB-HEMeTalJIoB MeXay coboii — obpa3oBaHue
OVMHApHBIX COeJIMHEHWN HEMeTa/l/IoB. ODJIEKTPOOTPHIIATE/IbHOCTh. [TOHATHE O KOBA/IeHTHOW TMOJISIPHOM
CBS3U.

B3aumo/ielicTBHe aTOMOB XUMHUECKUX 3JIEMEHTOB-META//IOB MeXy cob0ii — obOpa3oBaHue MeTas-
JIMUeCKUX KpUCTasIoB. [ToHSTHe 0 MeTa/linueckoi CBsizu (03HAKOMHTE/IBLHO).

JemMoHcTpanuu. Mozieii aTOMOB XMMHYeCKHX 37eMeHTOB. [leproanueckasi cucTeMa XUMHAYECKHAX
sneMmeHTOB /1. 1. MeHzieneeBa.

Tema 2 IIpocTele BeljecTBa

[Tono)keHre MeTaioOB M HEMeTalJIOB B MepUOJUYEeCcKO CUCTeMe XUMUYecKux 3jemeHToB []. W.
MeH- peneeBa. BakHelilve MpoCThle BeleCTBAa — MeTa/l/Ibl: >Kejle30, aTlOMUHUM, KabLiUi, MarHUM,
HaTpui, Kaaui. O61ue pu3nueckre CBOHCTBA METaJIIOB.

BaxkHeli111e poCThIe BellleCTBa — HeMeTaslibl, 00pa3oBaHHbIE aTOMaMH KHC/IOPO/ia, BOAOPO/a, a30-



Ta, cepel, ¢ocdopa, yrnepoga. CrocoOHOCTH aTOMOB XHUMHUECKHMX 3JIEMEHTOB K 00pa30BaHMIO
HeCKO/IbKUX TIPOCTBIX BEIeCTB — a/lJIOTPOIMsA. AJIJIOTPOITHbIE MOAM(UKAIMK KUC/IopoAa, dhocdopa u
o/ioBa. (03HAKOMHTe/NbHO) MeTaniuueckie W HeMeTa/JIMuecKe CBOWCTBA TIPOCTHIX BeIeCTB.
OTHOCHUTE/ILHOCTB [le/IeHus1 TIPOCTBIX BeIlleCTB Ha MeTal/ibl U HeMeTaJl/ibl.

[TocrostHHass ABorazipo. KomuectBo BeiriectBa. Mosb. MosisipHast Macca. MosisipHbIi 06beM 1a3000-
pasHbIX BellleCTB. KpaTHble eIMHUIIbI KOJIMUECTBA BeleCTBA — MWIIMMOJIb U KUJIOMOJIb, MUJLJIUMO-
NIsIpHasi ¥ KUJIOMOJISIPHAsI MacChl Bell[eCTBa, MAUTA-MOJISIPHBIN ¥ KUJIOMOJISIPHBIN 00beMbl Ta3000pa3- HbIX
BellleCTB (03HAKOMMTE/IBHO).

PacyeTbl C WCI0/Ib30BaHWEM TIOHSITUN «KOJMYECTBO BeIleCTBa», «MOJISIDHAs Macca», «MOJISIPHBIN
00BbeM Tra30B», «IOCTOsSIHHAsE ABOTrapo» (Mo aJiropuTMYy).

PacuetHble 3aiaun. 1. BriurcieHre MOJIIpPHOW MacChl BellleCTB TI0 XMMUUeCKUM GopmyJiam. 2. Pac-
YeTbl C WCTO/Ib30BAaHUEM TIOHATHH «KOJMUECTBO BEI[ECTBa», «MOJIIPHAsi Macca», «MOJISIpHBIH 00bemM
ra3oB», «IIOCTOSTHHasi ABOTraJipo».

JdemoHcTpamuu. O6pa3npl Oesioro U ceporo osioBa, Gesmoro u KpacHoro ¢ocdopa. Hekoropsie
MeTa/ulbl ¥ HeMeTa/l/lbl KOJIMUeCTBOM BelrlecTBa 1 Mojb. Mozenb MossipHOro oObeMa ra3000pa3HbIX
BeLL[eCTB.

Tema 3 CoeguHeHUsI XMMHUYECKHUX 3/IEMEHTOB

CreneHb okucneHus. OmipeJesieHre CTereHU OKWUCeHUs 3JIEeMEeHTOB T0 XMMHUUeCKou (opmyre co-
envHenus. CocraByieHue ¢Gopmyn OWHApHBIX COeQWHEHUWH, 00Ul crocob6 WX Ha3biBaHWs. BUHapHbIe
COeIUHeHUs: OKCU/BI, XJOpU/bI, Cyabduabl U Ap. CocraBneHue ux ¢opmy. [IpeacTaBuTeny OKCU- JOB:
BO/Ia, YTJIEKWUC/bIM ra3 U HerallleHasl U3BeCTb.

[IpencraBuTeNM JIETYUUX BOAOPOAHBIX COeJUHEHUI: X/IOPOBO/IOPO/] U aMMHaK.

OcHoBaHMs, UX COCTaB M Ha3BaHHWSA. PacTBOPHUMOCTb OCHOBaHMM B Boje. Tab/yuija pacTBOPUMOCTH
TUAPOKCUZIOB U cosied B Bogfe. IlpecTaBUTenu 1esioueil: TUAPOKCHIbI HAaTpUsi, Kaiusg U Kanblus. [1o-
HSITHE O KaueCTBEHHbIX peakuusx. IHAWKaTopbl. VI3MeHeHHe OKpacKu MH/IMKATOPOB B I1IeJIOUHOM cpeje.

Kucnorsl, ux coctaB v Ha3BaHus. Knaccudukaiys kucsot. [TpefcTaBuTe/id KUCIOT: CepPHasl, COJisHast
Y a30THasi. VI3MeHeHHe OKpacKy MHAUKATOPOB B KMC/IOTHOM cpe/e.

Co/u Kak Mpour3BO/IHbIe KUC/IOT U OCHOBaHUM. VIX cocTaB ¥ Ha3BaHUs. PacTBOPUMOCTE coJjieli B BOJie.
[TpeacTaBuTe/N COel: X/IOpU/, HATPHs, KapboHaT 1 dhocdaT KanabLys.

AmopdHble ¥ KpUCTa/yinuecKre BelllecTBa (03HaKOMHUTE/IbHO).

Me)XMoneKy/isipHble B3aUMOZeNCcTBUsI. TUIbI KPUCTA/I/IMUECKUX PelleTOK: MOHHasl, aTOMHasi, MoJie-
KyJISIpHasi U MeTa/ulhueckasi. 3aBUCHMOCTb CBOWMCTB BeIeCTB OT THIIOB KPHUCTA/VIMYECKUX PpeLIeTOK
(03HAKOMUTE/IHLHO).

BelllecTBa MOJIEKY/ISIPHOTO Y HEMOJIEKY/ISIPHOT'O CTPOEeHUsI. 3aKOH MOCTOsTHCTBA COCTaBa [/1sl BeIlleCTB
MOJIEKY/ISIPHOTO CTPOeHUs (03HAKOMUTE/IbHO).

YucTble BelllecTBa M CMeCH. [IpUMephbl >KUAKUX, TBEPAbIX W Tra3000pa3HbiXx cMmeceidi. CBoMCTBa
UYKMCTBIX BeIeCcTB U cMeceit. VX coctaB. MaccoBass 1 oObeMHasl /I0/IM KOMIIOHEHTa CMeCH. PacueTsl,
CBSI3aHHBIE C UCII0/Ib30BAHUEM TTOHATUS «Z0JISI».

Pacuernsblie 3ajaun. 1. Pacuer mMaccoBoii U 00BEMHOH [oJieli KOMITOHEHTOB CMeCH BeIlecTB. 2.
BblunciieHe MaccOBOM [J0JIM BellleCTBa B pacTBOpe MO M3BECTHOM Macce pPacTBOPEHHOTO BelleCcTBa U
Macce paCTBOPUTEJIS.



MemoncTpanuu. OOpa3nbl OKCHIOB, KHCIOT, OCHOBAaHMM U cosieli. Mojend KpHUCTaITHUeCKUX
pelleTOK XJI0pHJia HaTpus, anMasa, okcuga yriaepoza (IV). B3peiB cmecu Bogopoga ¢ Bo3gyxom. Crio-
co0bI pa3jeneHusi cMecel. JIUCTUMISIS BOABI.

JIabopaTopHble onbIThI. 1. 3HAKOMCTBO C OOpa3liaMM BeIeCTB pa3HbIX Ki1accoB. 2. PasneneHue
cMe- Celd.

IIpakTHueckue paboTbl. 3. «AHaIU3 nouebl U 600bl» (OOMAWHUlLl  3KCnepumeHm).
4.

«IIpuzomoeneHue pacmeopa caxapa u onpeodeseHue Maccogoll 001U e20 8 pacmeope».
Tema 4 3MeHeHUs], MPOUCXOASILIHE C BellleCTBaMH

[ToHsiTe siB/IeHWM KaK M3MeHeHWM, MPOMCXOJSIIUX C BellleCTBaMU. $IB/ieHUsl, CBS3aHHbIE C U3Me-
HeHVeM KPHCTa/I/IMUeCKOro CTPOeHHSsI BellleCcTBa MpU MOCTOSTHHOM ero cocTaBe, — (U3MYecKue siBJIeHUS.
du3nyeckre sBJIEHUS B XUMMUU: JUCTWUISLMSA, KPUCTa//IM3alys, BbIllapMBaHWe M BO3TOHKA BeLeCTB,
LieHTpUudyrupoBaHue.

fBneHus1, cBsi3aHHbIe C U3MEHEHHWeM COCTaBa BeleCcTBa, — XMMUUeCcKre peakuuu. [IpusHaku u yc-
JIOBUSI TIPOTEKaHUsT XUMHUUECKUX peakiuil. [ToHsTre 00 3K30- U HAOTEPMUUECKUX peakiusx. Peakiyu
ropeHust KaK YaCTHBIM C/lydail 9K30TepPMUUeCKUX peaki[yi, MPOTeKaloIuX C BblJje/leHueM CBeTa.

3aKOH COXpaHeHWs MacChbl BelecTB. XUMUUeCKHe YypaBHeHHs. 3HaueHue WHEKCOB U
ko3¢ duiienToB. CocTaB/eHre ypaBHeHU XUMUUECKUX PeaKLUi.

PacueTel 10 XMMUYeCKMM ypaBHeHUSIM. PellleHHe 3a/lau Ha HaxO’K[eHUe KO/JIMuYeCTBa BeLeCTBa,
Maccel WM oOBeMa TPOAYKTa peaklMM I0 KOJMYEeCTBY BeIleCTBa, Macce WM 00BeMYy HMCXOJHOTO
BellleCTBa.

Peakuyu  pasznoxeHus. OOpaTvMble U HeoOpaTWMble  peakUWH. PeakluM — 3aMelleHUs..
ONeKTPOXVMUUYECKWUN P, HamnpsKeHWM MeTas/uioB, €ero MWCMO/b30BaHWe il TMPOTHO3UMPOBAaHUS
BO3MOJKHOCTH TIPOTEKaHUsl peakluii MeXAy MeTa//laMu M pacTBOpPaMM KUCJIOT. PeakllMM BBITECHEHUSI
O[IHMX MeTaslyIOB U3 PACTBOPOB MX COJIel APYTYMMHU MeTasllaMu.

Peakiu oOMeHa. Peakiiun HeMTpau3avy. Y CJIOBUS TIPOTEKAHUsI peakivii 0OMeHa B pacTBOpax Zio
KOHLIA.

Tunbel XUMUUECKUX peakUyid (M0 TMPH3HAKY «UUCI0 W COCTaB MCXOAHBIX BeIeCTB M MPOAYKTOB
peaki[u1») Ha TMpUMepe CBOMCTB BOJbI. Peakijusi pa3noxkKeHUsT — 3/1eKTPOJU3 BoJbl. Peakimu coenu-
HEeHUss — B3aMMOJEMCTBHE BOJbl C OKCHAAMM METa/JIOB U HeMeTa/ioB. [IOHATHE «TUIPOKCUABI».
Peakuy 3amelrieHuss — B3aUMOJENMCTBHE BO/bI C IIe/IOYHBIMUA M 1[eJ0YHO3eMeTbHbIMA MeTalJlaMU.
Peakuyiu oOMeHa (Ha TIpuMepe TUAPO/N3a Cybdraa amroMUHUS U KapOuja KaibIiys).

MemoncTpanuu. [Ipumepsl GpU3HUeCKUX SIBJIEHWH: a) TulaB/ieHHe rmapaduHa; 0) BO3roHKa MO/a WH
OeH30MHOM KHUCJ/IOTHI; B) pacTBOPEHHe TepMaHraHata Kaius; T) Juddy3us IyLUIUCTBIX BeIeCTB C
ropsiItel JTaMITOUKW HaKa/juBaHUs. [IpuMepbl XUMHUeCKHX SIBJIEHUM: a) TOpeHWe Marhus, ¢ocdopa; 0)
B3aMMO/IEMCTBYE COJISTHOM KMCJIOTHI C MPaMOPOM WJ/IM MeJioM; B) moJiyueHue Tuzapokcuga meau (II); r)
pacTBOpeHHe TMOIy4YeHHOTO TMIPOKCHUa B KHMC/OTax; J) B3aumoelictBue okcuga meau (II) ¢ cepHoit
KHUC/IOTOW TIpY HarpeBaHWM; €) pa3/io’KeHHe TepMaHraHaTa Kajus; K) B3auMo/ieiicTBHUe pa30aBieHHbIX
KUCJIOT C MeTaJl/laMy; 3) pa3/ioyKeHre TIepOKCUia BOJOPO/ia; 1) 3/1eKTPOIU3 BOJbI.

JIaGopaTopHbie onbIThL. 3. CpaBHEHHE CKOPOCTH MCTIAPEHHs BOJbI M CIIMPTA TI0 UCUE3HOBEHHIO UX
Karienib Ha (punbTpoBanbHOM Oymare. 4. OKuc/ieHHe Me[u B TIaMeHHW CITUPTOBKW WM ropenkd. 5. IMo-
MyTHEHVE W3BeCTKOBOW BOJbI OT BbIAbIXaeMOro yIJleKWcaoro rasa. 6. IlomyueHuwe yriekucsioro rasa
B3aMMO/IEMCTBHEM CO/Ibl M KMCJIOTHL. 7. 3aMellleHre Meid B pacTBope xjopuja meau (11) »kese3om.

IIpakTHueckue padoThl. 5 «[IpU3HAKU XUMUYECKUX peakyui».

Tema 5 PacTBopenue. PacTBopbl. CBOMCTBAa PaCTBOPOB 3/IEKTPOJ/INTOB

PacTBopeHre Kak (PU3MKO-XUMUUeckuii miporiecc. [ToHSTHe O THpaTax W KPUCTA/UIOTHUJpATax.
PactBopuMocTs. KpriBele pacTBOPUMOCTH KakK MO/ie/ib 3aBUCHUMOCTH PaCTBOPUMOCTH TBep/bIX Be- IeCTB
OT TeMriepatypsl. HacblllleHHbIe, HEHAChILeHHbIE U TIepeChIljeHHble paCTBOPbI. 3HaUeHWe PaCTBOPOB IS
TIPUPO/IbI U CeJTIbCKOTO X035HCTBA. (03HAKOMMTE/TBHO)

[ToHsiTHe 00 3/1eKTPOIMTUYECKOHN AUCCOIMAIN. DJIeKTPOJIUTHI U He3JIeKTPOIUThL. MeXaHU3M JUCCo-
LAl 371eKTPOJUTOB C Pa3/UUHBbIM TUIIOM XUMHUYECKOUW CBs3U. CTereHb 3/€KTPOIUTUUYECKON JUCCO-
yuati. CunbHbIe U c/iabble 371eKTPOUTHI. (03HAKOMUTEe/IbHO)

OCHOBHBIE TIOJI0XKEHUS Teoprun 3]'[8KTI)O]IHTI/I‘J€CKOI>1 Aucconuranmu. WoHHbIE YPaBHEHUA peaKI_[HI‘;I.



YcioBust TIPOTeKaHWs peaklUd OOMeHa MeXKAy S/7eKTPOJUTaMu [0 KOHIlAa B CBeTe HWOHHBIX
Trpe/iCTaBIeHUM.

Knaccudukaiiys MOHOB 1 UX CBOMCTBa.

Kucnorsl, ux Knaccudukaiys. [Juccolyaliys KUCIOT U UX CBOMCTBA B CBETe TeOPUH 3/IeKTPOJIUTHYE-
CKOM uccouyanuu. MoseKy/sipHble 1 MOHHbIe ypaBHEHUs1 peaklii KUCI0T. B3aumoelicTBre KUCIOT C
MeTa/l/laMU. DNeKTPOXUMUUYECKUH psifi HarpsDkKeHUM MeTasiioB. B3auMoelicTBre KUCIOT C OKCHa- MU
MeTanaoB. B3anMoselicTBHe KUCIOT C OCHOBAaHMSIMA — peaklysl HelTpanusaluu. B3auMogeil- cTBue
KUCJIOT C conisiMu. Mcrosib30BaHre Tab/IHIbl pACTBOPUMOCTH [I/Isi XaPAaKTEPUCTHKH XUMUUECKHX CBOWCTB
KUCJIOT.

OcHoBaHus, ux Knaccudukaiys. Juccolyaliys OCHOBaHUM U UX CBOMCTBA B CBeTe TEOPUU 3JI€KTPO-
JUTUUECKOM AuccolMauvy. B3auMogeiicTBre OCHOBAaHWM C KWCIOTaMH, KUCJIOTHBIMU OKCHJaMH U CO-
nsimu. Mcnonb3oBaHue Tab/UIbl paCTBOPUMOCTH /11 XapaKTePUCTUKU XUMUUECKUX CBOMCTB OCHOBaHUM.
Pa3nokeHre HepaCTBOPUMBIX OCHOBaHHWI TIPU HarpeBaHWHU.

Conu, ux KnaccuduKalus U JACCOLMALIMS pa3/MUHBIX TUMOB coseil. CBoMcTBa coseil B cBeTe
TeOpUH 3/IeKTPOIUTUUECKOM Juccolranyy. B3auMopelicTBre cosieil ¢ MeTallaMU, YC/IOBUS POTeKaHUS
9TUX peakiuil. B3anuMoelicTBUe cosieli ¢ KUC/I0TaMH, OCHOBAaHUSIMU U COJISIMU. VICTo/Ib30BaHKe TaOMULIBI
PacTBOPUMOCTH /i1 XapaKTePUCTUKU XUMUUYECKUX CBOMCTB COJIeH.

O06o011IeHME CBeIeHUH 00 OKCH/aX, MX KIaCCUGMHUKAITUA U XUMHUUECKHUX CBOMCTBAX.

['eHeTHUecKue psJibl MEeTa/VIOB U HeMeTalIoB. ['eHeTUuUecKas CBsi3b MeX/y KjlaccaMM HeopraHuye-
CKux BellectB. Peakiiuu HOHHOrO oOMeHa. CBOWHCTBa, KHUCJIOT U CO/lell B CBeTe TEOPHUH
3/1eKTPOJIUTUUECKON AUCCOLUALIUM.

JdemoHcTpanuu. VcrbiTaHuWe BeIIeCTB W WX DPACTBOPOB Ha 3JIeKTPOMPOBOAHOCTh. [IBIKeHHe
OKpallleHHbIX UOHOB B 3/IeKTPUYECKOM T10Jie. 3aBUCUMOCTb 3JIEKTPONPOBOJHOCTH YKCYCHOUM KUC/IOTHI OT
KOHLIeHTpalMy. B3auMogelicTBUe 1IUHKA C CepoM, CoyisHOM Kucaortou, xyopuzgom Menu (II). T'openue
MarHusi. Bzaumo/ielicTBue XJIOpHOM 1 CePOBO/IOPOIHOM BOJIBI.

JIaGopaTopHbie onbIThL. 8. Peakiiiy, XxapakTepHble [/Isi PACTBOPOB KUC/IOT (COSIHOM WM CEpHOM).
9. Peakijum, xapakTepHble [ijisi paCTBOPOB I1jesioueli (TpOKCU0B HaTpus wiu Kanusi). 10. [Tonyuenue u
CBOMCTBa HEPAaCTBOPUMOI'O0 OCHOBaHWsl, Hampumep, ruapokcuga meau (II). 11. Peakijuu, xapakTepHbie
JI7IS pacTBOPOB coJjieli (Harpumep, ans xmopuga meau (II). 12. Peakijuu, xapakTepHble 711 OCHOBHBIX
OKCH/IOB (Haripumep, [/Isi OKCHZA Kanbius). 13. Peakiiu, XxapakTepHble /Jisi KUCJIOTHBIX OKCHZOB (Ha-
TipuMep, AJisl yT7eKUC/IOoro rasa).

IIpakTHueckue padoThl. 6 «PellleHHe IKCIIEPUMEHTATBHBIX 3a/jau»

Tema 6. O00011IeHHEe U IOBTOPEeHHe H3yYeHHOro B 8 Kiiacce

[ToBTOpEeHMe MaTepuasa 8 Kjacca — OCHOBHBIX TTOHSITHM, 3aKOHOB U TeOPUii uepe3 3HAKOMCTBO C
JKU3HBIO U [1eATeNIbHOCTBI0 YUeHbIX, OCYIeCTBUBLINX UX OTKPBITHE

TemaTHyeckoe NiIaHUpoBaHue 8 Kjacc

Hazpanue pa3aesia Kos- OcHoBHOe coaepKaHue
BO 4dCOB

BBenenue 5 [Ipegmer xumMuu. BemecrBa. IlpespaiieHus
BelfecTB. Po/ib XuMUM B >)KU3HU uesioBeka. KpaTkue
CBelleHUsI TI0  UCTOPUM  PpasBUTUS  XUMUH,
(OCHOBOIIO/IO)KHUKU OTeUeCTBEHHOW XUMHUM. 3HaKy
XUMUUECKHUX 3/1eMeHTOB. Tabmuma
[1.N.MeHpeneesa. XuMHuyeckue dhopmybl,
OTHOCUTe/IbHAas aTOMHasi U MOJIeKyJ/IsipHasi Macchl,
MaccoBast fons
371eMeHTa B COeJUHEeHUH.
Tema 1. AToMBI 8 OCHOBHBIE CBe/leHVsI O CTPOEHUM aTOMOB.




XUMHYeCKHX 3/7IeMeHTOB

CocTaB aTOMHBIX sifiep: TIPOTOHbI U HEUTPOHBI,
OnekTpoHbl. CTpoeHHWe 3JIEKTPOHHBIX 000/0UeK
ATOMOB 3/1eMeHTOB. MloHHas,

KOBaJIeHTHasi HeroJisipHasi XMMUYeCcKre
CBS3U. DJIeKTPOOTPULIATE/IBHOCTb.

Tema 2. CoepuHeHus
XUMUUYECKUX 3/IEMEHTOB

[TpocTble BelecTBa — MeTa/l/bl U HeMeTaslIbl.
Annotporivgd. KomnuectBo BemjectBa. MosSpHBIN
00beM ra3o000pa3HbIX

W3YyYeHHOro B 8 Kjacce

BelL[eCTB.
11 CreneHb OKUCJIeHUS. OcHOBBI
HOMEHK/IaTypbl OWHApHBIX coefuHeHuN. OKCHU[bI,
OCHOBaHMSI, KUCJIOTBL. CO/MM Kak MPOU3BOJHBIE
KUC/IOT ¥ OCHOBaHWM. UHCTbIe BellleCTBa U CMeCH,
MaccoBass ¥ o0ObemMHass /I0ii KOMIIOHEHTOB B
cMecH. PacueThl,
CBsI3aHHbIE C MMOHSATHUEM «J0JIsD».
Tema 3. IsmeHeHusl, 10 dusnueckue sBieHUs. Pa3sfeneHue cMecei.
IMPOUCXOJMIINE C BellleCTBaMU XYMHUUeCKUe sIBJeHUs. YCIOBUSI W TIPU3HAKU
MpPOTEKaHUs1 ~ XUMHUUECKHWX  peaKLUu. 3aKoH
COXpaHeHUs1 ~ MacCbl  BelecTB.  XUMHUUeCKUe
ypaBHeHUs. Peakuus pas/o)keHusl, COeIUHeHUs,
3aMelleHu s,
obmeHa. Tumbl XUMHWYECKUX peaklUi Ha
rpuMepe CBOUCTB BOJBI.
IIpakTukym 1. 3 ITpaktnueckass pabora Ne 1. IIpaBuna Tb mpwu
«[Ipocrelimme onepanyu ¢ pabote B xumuueckoM KabuHere. IIpuemsbl
BEII[eCTBOM» oOpaiijeHusi C jabopaTopHBIM  000PYJOBaHHUEM,
[MpakTueckass pabora Ne
2. [Ipu3HaKy XUMUUECKUX peaKLUH.
[MpakTueckas pabota Ne 3 TIpurorosnenue
pacTBopa caxapa U orpejie/ieHie MacCOBOU
JIOJIA ero B pacTBope
Tema 4. PacTBOpeHue. 21 PactBopenue KakK (bU3MKO-XUMHUeCKUH
PacTBOpBEI. rporiecc. PacTtBOpuUMOCTS.
CBoiicTBa pacTBOpPOB DJIEKTPOJTATUYECKAS JUCCOLIAALIUS.
B/IeKTPOJIUTOB OCHOBHBIE T0JI0KEeHUS TeOpUu
9/1eKTPOJIUTUYECKON JIACCOLMALVN. NonHbIe
YpaBHEHUS peakLyi. Kucnorsr:
Knaccudukanus W cBoiictBa B cBete TO/.
OcCHOBaHMs: K1acCU(UKalisi U CBONCTBA B CBeTe
TOH. Okxcugpl: Kiaaccupukauus W CBOMCTBA.
Comu:  knaccudukauss U
cBoiictBa B cBete TO/l. I'eHeTHueckasi CBSi3b
MeXK[y KjacCaMU HeOpraHuueCcKuX BellecTs.
[IpakTukyw™m 2. 1 ITpakTnueckass pabora Ned  «PerieHne
«CBoliCTBa pacTBOPOB SKCIIePUMEHTA/IbHBIX 3ajau»
3J1eKTPOJIUTOBY.
Tema 5 6
O06o00611eHNe U
MOBTOpEeHHe




CopeprxaHue nporpaMmsl 9 Kiacc

Beegenue. OOmiass XapakTePUCTHMKA XUMHYECKHX 3/IEMEHTOB M XHMHUECKHX peaKIHii.
ITepuoguueckuii 3akoH u Ilepuoauueckas cucreMa XuMuueckux 3j1emeHToB [[.V1.MeHe/1eeBa.

XapakTeprCTHKa 371eMeHTa 110 ero MoJjio>kKeHUto B [lepuoinueckol cuCcTeMe XMMUYECKHX 3/1eMeHTOB
O. 1. MenpeneeBa. CBONCTBa OKCU/IOB, KMCJIOT, OCHOBAaHUM U COJIell B CBeTe TEOPUM 3JIEKTPOUTUUECKOU
JUCCOLMALMUA U OKHCJ/IEHHSI-BOCCTaHOBJIEHUSI.

[ToHsTHe 0 MepexoAHbIX 37eMeHTax. AMpoTepHOCTb. ['eHeTHUeCKU psiJ| TIEPeX0JHOTO 3/IeMeHTa.
[Teproanueckuii 3akoH U [leproanueckasi cuctema XumMudeckux 3meMeHToB [1. V1. MeHeneeBa.
XyMUuecKasi OpraHu3aliys >KMBOW U He)KHUBOU MPUPO/Ibl. XMMHUEeCKHH COCTaB siipa, MaHTUU U 3eMHOMU
KOpbl. XUMHUUeCKHe 37IeMeHThI B K/IeTKaX >KUBbIX OpraHM3MOB. Makpo- U MUKDPO3J/IeMEHTHI.

O06o0111eHre CBeIeHU 0 XUMUUYECKMX peakuusix. Krmaccudukaiys XMMAYeCKMX peaklUi 1o pas-
JIUYHBIM TIpU3HaKaM (YMC/I0 M COCTaB pearupyrolux U o0pa3yIolUXCs BeIecTB; TeryioBOU 3(dekT;
HarpaB/ieHWe, WCIO/b30BaHWe KaTaau3aTopa; HarpaBjieHue; W3MeHeHWe CTerleHell OKHC/IeHUs
3/1eMeHTOB, 00pa3yIoLUX pearnpyroliue BelecTsa, ¢asbl).

[ToHATHEe O CKOpPOCTHM XUMHUUECKOW peakuyd. PakTOphl, BAMUSIOIIME Ha CKOPOCTb XWMHYECKUX
peakifuii. KaTanu3aropsl u KaTanu3. MTHMMOUTOpPBI. AHTHOKCUIAHTHI.

Memouncrpanuu. Pasmuunbie dpopmel Tabmuiel [I. V. MeHgeneeBa. Mozie/ii aTOMOB 371eMEHTOB 1—
3ro mepuozsioB. Mogenb CTpoeHHs 3eMHOro Iiapa (TornepeuHblid paspe3). 3aBUCHMOCTb CKOPOCTH
XUMHUUECKON peaklMu OT TIPUPO/Jbl DPearupyroluxX BellecTB. 3aBUCUMOCTb CKOPOCTH XUMHUYeCKOU
peakLMi OT KOHLIEHTpalMU pearupyrol[ux BellecTB. 3aBUCUMOCTb CKOPOCTA XMUMHWYECKOW peaklUuu OT
TJIOUIA/Id  COTIPUKOCHOBEHUSI pearvpyrolux BellecTB («KUISIIIUKA C0k»). 3aBUCUMOCTb CKOPOCTH
XUMHYECKON peakl[uu OT TeMIlepaTypbl pearupyrolydx BellecTB. ['OMOreHHbII U TeTeporeHHbIN
Karanu3bl. DepMeHTaTHWBHBIM Karanmu3. VHrubupoBanve. JIabopaTopHbie ombIThl. 1. IlonyueHue
TUAPOKCHIa LIMHKAa W HWCCeloBaHUe ero CBOMCTB. 2. MojenupoBaHue mnoctpoeHusi [lepuoguueckoi
CUCTEMBI XUMHUUecKux 37eMeHTOB [I. W. MeHpeneeBa. 3. 3amellleHue >Kee30M Me[ud B pacCTBOpe
cynbdara menu (II). 4. 3aBUCMMOCTb CKOPOCTU XUMUYECKOW peakiuM OT TIPUPO/bI pearvupyroiux
Bell[eCTB Ha MpUMepe B3aUMOJENCTBUSI KUCAOT C MeTa/ulaMd. 5. 3aBUCMMOCTb CKOPOCTU XUMUYeCKOW
peaklMi OT KOHLIEHTpAaldd pearvdpyrolux BelleCcTB Ha MpHMepe B3aWMOJEeNCTBUS LIMHKA C COJITHOU
KUCJIOTOM pa3/MUHOM KOHLIEHTpPAalMU. 6. 3aBUCMMOCTb CKODOCTHM XHMMHYECKOW peaklUU OT I/IOoLia/iv
COTIPUKOCHOBEHHS pearupyrolux BewecTB. 7. MojenupoBaHHe «KUISIIIEro caosi». 8. 3aBUCUMOCTb
CKOPOCTU XMMHWUECKOHN peakliy OT TeMIiepaTypbl pearupyroluX BelllecTB Ha MpuMepe B3aUMO/eNCTBUS
okcuza meau (II) ¢ pactBopoM cepHOM KHCIOTHI pa3nUuHOW TemrepaTyphl. 9. PasnoxeHue nepokcuza
BO/IOpO/ia C moMollbio okcuza Mapradia (IV) u karamasel. 10. OOHapy)XeHHe KaTasa3bl B HEKOTOPBIX
TMUIIEeBBIX NpoAyKTax. 11. MHrubrupoBaHue B3aMMOZEMCTBUS KUC/IOT C MeTasylaM{ YPOTPOTIMHOM.

Tema 1 MeTtannbl

[TonokeHrWe MeTaslJIOB B TePHUOAUUYECKONM CHCTeMe XUMHYecKHX 3yieMmeHToB [I. V. MeHesneeBa.
Mertannuueckasi KpUCTa/uldyecKasl pellieTka U MeTa/J/iMueckas XMMHAYecKast CBsi3b (03HAKOMMTeE/IbHO).
Ob6ume ¢dusnueckre cBorictBa MeTa/uioB. CrilaBbl, UX CBOMCTBA M 3HaueHWe. XUMHUYeCKHe CBOMCTBA
MeTaJI/IOB KaK BOCCTAHOBUTE/Ie. D/IeKTPOXUMUUECKUN Psifi HarpsDKeHUM MeTasyIoB U ero UCIo/Ib30BaHUe
JUIs XapaKTePUCTUKA XWMHUUECKHUX CBOMCTB KOHKDETHbIX MeTa/uioB. CriocoObl TOMyYeHHS] MeTasljioB.
Merannsl B mipupogie. Kopposusi Meta/uioB U criocodbl 060peObl ¢ Hel. OOljass XapaKTepHCTHKa
IIeJIOUHBIX MeTa/uioB. MeTta/uiel B mipupogie. OOmme crocobbl ux monydeHus. CTpoeHHe aTOMOB.
[IlenouHble MeTa/UIbl — TIPOCThIE BeIlleCTBa, UX (PU3MUeCKre M XUMHUUeCKHe CBOMCTBA. BakHeliive
COeJUHeHUsI 1[e/I0YHbIX METa/JIOB — OKCH/bI, TUIPOKCUJIBI U COJIU

(xmopufpl, KapboHaThl, CyIb(aThl, HUTPAThl), UX CBOHCTBA U MPUMEHEHHE B HAapOZAHOM XO3SIHCTBe.
Kanuiinbie yo0peHust.

OO1iast  XapakTepUCTHKA 3/IEMEHTOB TJlaBHOW moAarpymmbl II  rpymmbl. CTpoeHue aTOMOB.
[IlenoyHo3eMeibHbIe MeTallbl — TMPOCTbIe BeleCTBa, WX (U3NUecKhe M XUMHUUeCKUe CBOMCTBaA.
BakHeiiive coefvHeHUs I11eJIOUHO3eMe/IbHbIX MeTas//IOB — OKCH/IbI, TUAPOKCUABI U COMU (XJIOPU[BI,
KapOoHaTkI, HUTPaTHI, Cy/ibhaThl U GocdaThl), UX CBOWCTBA U PUMeHeHNe B HAPO[HOM XO035HCTBe.

Anmomunuii. CTpoeHre aroma, ¢u3UuUecKde W XUMUUYECKHWe CBOWMCTBA MpocToro BeiectBa. Co-



eIMHeHHsl aTFTOMUHUST — OKCU/J] U TUAPOKCH/, UX ambOoTepHbIM XapakTep. BakHeliive conu amtoMu- HUSI.
[IpyMeHeHre aTFOMUHUS U €r0 COeIMHeHU.

JKene3o. CTpoeHune aToma, ¢hr3nueckre U XMMHUUeCKre CBOMCTBA MPOCTOro BelljecTBa. ['eHeTUUecKue
psazael Fe”" u Fe’*. KauectBeHHble peakiy Ha Fe®* u Fe®', Bakueliive cov xene3a. 3HaueHue XKesesa,
ero coeJMHeHWH 1 CIIJIaBOB B TIPUPO/ie ¥ HAPOJHOM XO03sIMCTBe.

JdemoHcTpanuu. OO6pasipl LeJIOUHBIX M IIleJIOYHO3eMe/bHBIX MeTa/uioB. OOpasijbl CIIaBOB.
B3aumogeiicTBue HaTpusi, TUTUS U KaabLusi C BOJoW. B3auMoelicTBre HaTpUsi M MarHusi C KUCJI0POJJOM.
B3aumogeiictBue MeTaioB ¢ HeMeTasuiaMu. [lonyuenue ruppokcuzios xenesa (1I) u (I11).

JlabopaTopHble onbIThl. 12. B3aumojeicTBHe pacTBOPOB KHCJIOT W COed C MeTa/ylamu. 13.
O3HakomileHHe € pygamu kesesa. 14. OkpaluyBaHue IUIaMEeHU COJISIMU I11eJIOYHBIX MeTaylsioB. 15.
B3aumogeiictBue Kanblusi ¢ Bofou. 16. [TonyueHure rvjpoKcH/ia Kaablivs U UCCel0BaHUe ero CBOMCTB.
17. IlonyueHne rMpPOKCHA allOMUHUSA U UCCAel0BaHME ero CBOMCTB. 18. B3aumogelicTBue xenesa C
cosisiHoM kuciioTou. 19. TTonyuenue ruapokcuaos xxenesa (II) u (I1II) u u3yyeHre uX CBOMCTB.

IIpakTHueckue padoTel. 1 «PelleHHe 3KCMEPUMEHTA/BHBIX 3aJad Ha paclno3HaBaHHE H
MoJIyueHHue MeTalioB».

Tema 2 HemeTtanibl

OO01mast XxapakTepuCcTHKa HEMETaJIJIOB: TTOJIOKeHWe B mepuoanyeckou cucteme [I. V. MeHjeneesa,
0COOEHHOCTH CTPOEHHsI AaTOMOB, 3/IEKTPOOTPHLIATEIbHOCTE KaK Mepa «HEMETa/UIMUHOCTU», P

371eKTPOOTpHULIaTe/IbHOCTU. KpucTaniimyeckoe CTpOeHHe HeMeTa/yIOB — IMPOCThIX BellecTB. AJUIOTPO-
nvs (03HAKOMUTe/IbHO). Du3rueckre CBOMCTBA HeMeTa//IoB. OTHOCUTE/IbHOCTb TIOHSITUM «MeTaJl»,
«HeMeTaslm».

Bogopon. ITonoxenve Bosoposa B Ilepuoauvueckod cucTeMe XUMHYeCKHx 3seMeHToB 1. U.
MenpeneeBa. CTpoeHre atomMa M MoJjieKyabl. PusnMyeckre M XUMHUUeCKHWe CBOMCTBa BOZOpPO[ia, €ro
roTyueHue ¥ puMeHeHue.

Bopa. Ctpoenue MosneKkynbl. BogopofgHasi xumuueckas CBsi3b. @Du3nueckue CBOWMCTBA BOJBbI.
AHoMmanuy CBOUWCTB BOAbI. ['mapoduibHbie U TUAPOGOOHbIE BelllecTBa. XUMUUYECKHEe CBOMCTBA BO/BI.
KpyroBopot Boabl B ripupoie. BojoouncTka. Aspaiyst Bozbl. beiToBble ¢GUAbTPEl. MUHepanbHble BO/BI.
OuctunnvpoBaHHasi BOJja, ee TI0JlydeHUe U MpUMeHeHUe.

OO0111as xapakTepuCTHKa rasoreHoB. CTpoeHre aToMoB. IIpocThie BelljecTBa, MX CBOMCTBa. Kpatkue
CBefleHUs1 0 xyiope, Opome, ¢Tope W uoje. IlpuMeHeHHe Ta/JiOTeHOB W WX COEAWHEHWH B HApPOJHOM
XO3SIICTBe.

Cepa. CrpoeHue aroMa, aIOTpPOIHs, CBOWCTBA W TpPUMeHeHHe pPOMOHMUECKON  Cephl
(o3HakomuTenbHOo). Oxcuabl cepol (IV) u (VI), ux nonyueHue, cBoiictBa U TipuMeHeHue. CepHasi
KMCJIOTa U ee COJIM, X MpUMeHeHre B HapOJHOM X03siicTBe. [IpOM3BOACTBO CEepHOM KHUCIOThI

A3ot. CTpoeHMe aTomMa U MOJIeKYJbl, CBOMCTBA MPOCTOrO BelljecTBa. AMMHUaAK, CTpPOeHUe, CBOMCTBA,
rnosiyueHve U mpuMeHeHue. Coiv aMMOHMS, UX CBOWCTBa M mpumeHeHue. Okcuzpl asota (II) u (IV).
A30THasi KUC/IOTa, ee CBOWCTBA W TIpUMeHeHWe. HUTpaTbl W HUTPUTHI, Mpob/eMa UX COZep>KaHUS B
CeTbCKOX035IMCTBeHHOM TTPOAYKIMU. A30THbIe yA00peHus (03HAKOMHTE/IBLHO).

®ocdop. CtpoeHre aToMa, a/UIOTPONHs, CBOMCTBA Oesioro u KpacHoro docdopa, uX nMpuMeHeHHe.
OcHoBHble coeauHeHus: okcuf docdopa (V), oprodocdhopHas kuciora u docdatel. PochopHbie
ynobpeHusi.




Yrneposa. CTpoeHWe aTroMa, a/lJIOTPOINMS, CBOMCTBA a/JIOTPOITHBIX MOAUMHUKALIUM, TpUMeHeHHe.
Oxkcuppl yraepoga (II) u (IV), ux cBoricTBa U npuMeHeHre. KauecTBeHHasi peakliyisl Ha yT/I€KUCIbIN ras.
KapOoHaThl: Ka/lblUT, CO/a, TIOTALll, UX 3HaueHHe B TMPUPO/e U >KU3HU desioBeka. Kpemuuit. CTpoeHue
aToMa, KpUCTa/LTMYeCKUi KpeMHUM, ero CBoucTBa U mpumeHenue. Okcup kpemnus (IV), ero mpupozaHbie
pasHOBUAHOCTU. CHUIMKaThl. 3HaUeHWe COeJUHeHUM KpeMHUs B )KUBOUW U HexXuBoM mpupoje. [ToHsTre o
CU/TMKATHOM TTPOMBIIIEHHOCTH.

HMemoncrpanuu. OOpasijbl TajloreHoOB — TIPOCTBIX BeIeCTB. B3anMOeMCTBHE TajloreHOB C
HaTpueM, aytoMUHUeM. BeiTecHeHue x10poM OpoMa MM Mojja U3 pacTBOPOB UX coJieil. B3aumogelicTBue
ceppl C MeTaj/ylaM{, BOJIOPOJIOM U KHMC/IOPOJIOM. B3auMozieicTBHe KOHIIEHTPHPOBAHHOM a30THOM
KHUCJIOTHI ¢ MeZibto. TlorsioneHyre yriem pacTBOPeHHBIX Bell|eCTB WM ra3oB. BocctaHOBIeHNe Meu U3 ee
okcuga yryiem. O6pasiibl MPUPOJHBIX COeMHEHHUM X/I0pa, cepbl, pocdopa, yriaeposa, KpeMHus. O6pa3siibl
Ba)KHEUIIUX [jisT HAPOJHOTO X03sMCTBa CyMb(haToB, HUTPATOB, KapOoHaToB, docdaToB. OOpa3iikl CTeKIa,
KepaMUKH, LjeMeHTa.

JIaGopatopHbie onbiThl. 20. IlosyueHWe u pacrio3HaBaHue Bogopoza. 21. VccnemoBaHue
TOBEPXHOCTHOTO HaTsDKeHHUs1 BOJbl. 22. PacTBopeHWe TepMaHraHata Kajiusi WM MeJHOTO Kyrnopoca B
Bogie. 23. I'uipararus 06e3BoxkeHHOTO cynbdara meau (I1). 24. VI3roToB/eHHe TUIICOBOTO OTIevaTKa.

25. O3HaKOMJIEHHE C KOJIJIEKI[HeH ObITOBBIX GUILTPOB. 26. O3HAKOM/IEHHE C COCTABOM MHUHEPATLHOM
BO/bI. 27. KauecTBeHHast peaklusi Ha rajoreHUAUoHbL. 28. [TonyueHre U pacrio3HaBaHWe KMCI0OPO/a.

29. T'opeHue cepbl Ha Bo3ayxe U B Kuciopoe. 30. CoiictBa pa3baBieHHOW CepHOM KUC/IOTHI. 31.
N3yueHue cBoOCTB aMmmuaka. 32. Pacrio3HaBaHue coseli ammonwust. 33. CBOWCTBA pa30aBieHHOMN a30THOM
KUCIOThL. 34. B3auMogieiicTBHe KOHI|EHT- PUPOBAHHOM a30THOM KHCIOThI C Meabto. 35. T'opeHue
tdocdopa Ha Bo3ayxe U B kucyiopoe. 36. PacriosHaBanue docdaTos. 37. ['opeHue yriis B Kuciopoze. 38.
[MTonyueHre yrojbHON KUACIOTHI U u3yueHue ee CBOWMCTB. 39. Ilepexos KapOoHATOB B T'M[POKapOOHATHI.
40. Paznoxenue rugpokapboHaTa HaTpus. 41. [TomyueHre KpeMHEBOUW KHUCIOTHI U U3yueHre ee CBOMCTB.
IIpakTHueckue padoThl. 2 «PellleHHe IKCIEPUMEHTA/IBHBIX 3a/iay M0 TeMe

«Iloarpynna ranoreHoB». 3 «PelleHHe 3KClepUMEHTA/IbHbIX 3ajau mo teme «Iloarpynma
KHC/I0poja». 4 «IloyyeHue, coOupaHue U pacrno3HaBaHHe ra3oB».

Tema 5. O0001IeHre 3HAHUH 110 XMMHH 3a KYPC OCHOBHOM IIKOJIBI.

[Tepuoanueckuii 3akoH U [Teproanueckasi cucTeMa XMMHUUeCKUx seMeHToB []. V. MeHzieneeBa.
®Du3nyeCcKnil CMBIC MOPSIKOBOr0 HOMepa 3/IeMeHTa, HOMEPOB Nepro/ia U Ipynnbl. 3aKOHOMep- HOCTH
M3MeHeHHsl CBOMCTB 3/IeMeHTOB U UX COeJUHEeHWH B MepUo/iax U rpyIinax B CBeTe MpeACcTaBaeHui 0
CTPOEHUU aTOMOB 3/IEMEHTOB. 3HaUeHHe MepruoJuUYecKoro 3aKkoHa. BUbl XMMHUUYeCKUX CBS3€M U TUIIbI
KPHCTa/IJTIMUeCKUX pelleToK. B3auMocCBsi3b cTpoeHUs U CBOMCTB BelllecTB. Knaccudukaiiys XuMruueckux
peakLyii 10 pa3/IMUHbIM TIPHU3HaKaM (UMCJIO0 U COCTAaB pearupyromyx 1 00pa3yroimxcs BelecTs;
Ha/IMuMe rpaHuIlbl pa3zena da3; TerioBol 3¢ dekT; M3MeHeHUe CTerleHel OKHCIeHUs] aTOMOB;
WCTO0Ib30BaHKe KaTaan3aTopa; Hampas/ieHre npoTekaHusi). CKOPOCTb XUMUUECKUX peakLuii U (pakTophl,
B/MSIIOIIME Ha Hee. OOpaTMMOCTb XMMUYECKUX PeakKl[Uil U CoCo0bl CMelljeHUss XUMUYeCKOT O
paBHOBecus. [IpocTeie 1 coXKHBIe BelljecTBa. MeTanibl U HeMeTalbl. ['eHeTHUecKue psifibl MeTasla,
HeMeTaslia U nepexoAHoro Metanaa. OKCUAbI U TUAPOKCHbI (OCHOBaHUSI, KUC/IOThI, aM(OTepHbIe
TUJIPOKCHU/IbI), conmu. VIX cocTaB, knaccuduKalys 1 ob1ijye XuMruueckue CBOMCTBA B CBETe TeOPUU
3/1eKTPOJIUTUUECKON AUCCOLUALIUM.

TemaTHueckoe MIaHUpOBaHKe 9 KJ1acc

Ne Copep)xaHue yue0HOro MaTepuasia Komnue
CTBO 4acoB
1 BBenenve. OOImass XapakKTepUCTUKA XUMHUUYECKMX 3JIEMEHTOB U 11

XUMHUUeCKUX peakiui. [lepuoguuecknii  3akoH U [lepuoguyeckas
Cucrema [I.11. MeHpeneeBa

2 MeTanibl . 18
3 Hewmetanibl 30
4 O06006111eHre 3HaHUH TI0 XMMHH 3a KYpPC 9

OCHOBHOM HIKOJIBI

Htoro 68
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