MYHUIAITAJIBHOE BIOJDKETHOE OBIIIEOBPA3OBATEJIbBHOE
YUYPEXIEHUE KAJIMKMHCKASA CPEAHAA IHKOJIA

[Ipunoxxenue k pasaeny 2.1 oCHOBHOU
00pa30BaTeNbHOM MPOrPaMMbI OCHOBHOTO
obmiero oobpaszoBanus o OepepanbHOMY
KOMITOHEHTY T'OCYIapCTBEHHOTO
00pa30BaTENBLHOTO CTAaHIAPTa OCHOBHOTO
oO1iero oOpazoBaHus

PABOYASA ITPOI'PAMMA
IO XUMHNUA
(8-9 kimacchl)



Ili1anupyemMbie pe3yibTATHI OCBOCHHS Y4€0HOI0 NpeaMeTa
B pe3yabTaTe H3yuyeHUusl XUMHH Y4eHHK 8 Kjiacca 10/1KeH 3HATh:

L4 XUMHUYCCKYIO CHMBOJIMKY: 3HAKH XUMHYCCKUX JJICMCHTOB, CI)OpMyJIBI XHUMHUYCCKUX
BCIICCTB U YPAaBHCHUA XUMHWYCCKUX peaKuHﬁ;

L] BaKHEHIIIHE XHUMHUYCCKUEC IIOHATHA: XAUMHAYECKIH JJICMCHT, aToM, MOJICKYIJIa,
OTHOCUTCIIBHBIC aTOMHAasA U  MOJICKYJISIpHAasA  MACCbl, HWOH, XHMHUUYCCKasA CBA3b, BCLICCTBO,
KJ'IaCCI/I(bI/IKaI_II/IH BCIIECTB, MOJIb, MOJIApHas Macca, MOHHpHBIﬁ 06’LGM, XUMHUYCCKas pcCaKnuusd,
KJIaCCI/I(bI/IKaI_[I/ISI peaKHHﬁ, QJICKTPOJUT HW  HEIJICKTPOJUT, OSJICKTPOJIUTHUUYCCKAA AUCCOLMAlMA,
OKHCIINTECIIb U BOCCTAHOBHUTCIIb, OKHCICHUE U BOCCTAHOBJICHHUC,

. OCHOBHBIE 3aKOHbl XHMHHU: COXPaHEHHUs MacChl BEILIECTB, IIOCTOSHCTBA COCTaBa,
MIEPUOJUYECKUI 3aKOH;

yMeTh
. HA3bIBaTh: XUMUYECKUE DJIEMEHTBI, COSAMHEHUS U3YYEHHBIX KJIaCCOB;
. OOBSACHATh: (U3NYECKUH CMBICII aTOMHOTO (IOPAJKOBOTO) HOMEpa XHUMHUYECKOTO

3JIEMEHTa, HOMEpOB TIpYIIbl U IMEpPUOJAa, K KOTOPBIM 3JEMEHT MPHHAJICKUT B IMEPUOAUYECKON
cucreme J[.MI. MenneneeBa; 3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB JJIEMEHTOB B Ipelenax MaiblxX
HEPUOJIOB U TJIaBHBIX MOJArPYII; CYIIHOCTh PeaKLUi HOHHOTO OOMEHa;

. XapakTepu3oBaTh: XMMUYECKHE 3JEMEHThl (OT BOJOpOJA 1O KalbLMsi) Ha OCHOBE HX
NOJIOKEeHHUs B mepuoanueckoii cucrteme J[.M. MenzaeneeBa u OCOOCHHOCTEW CTPOCHHSI MX aTOMOB;
CBSI3b MEXJY COCTaBOM, CTPOEHHEM U CBOWCTBAMM BEIIECTB; XMMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX BEIIECTB;

. ONpeNeNATh: COCTaB BEIIECTB MO HX (opMmylaMmM, NPUHAMICKHOCTh BEIIECTB K
OIPENIC]IECHHOMY KJIacCy COEIUMHEHMH, THIbl XUMHUYECKHUX pEaklHi, BaJ€HTHOCTb M CTEHEHb
OKHCIICHHSI DJIEMEHTa B COCIUHECHHUSAX, THII XHMHYECKOH CBS3M B COCIWHEHHSX, BO3MOXKHOCTh
HIPOTEKaHUs PeaKLUii HOHHOTO OOMEHa;

. COCTaBJIATh: (POPMYJIBI HEOPraHMYECKHX COCIUHEHHUH W3YYEHHBIX KIJIACCOB; CXEMbI
CTpoeHusi aToMOB IepBbIX 20 31eMeHTOB mepuoauueckoi cuctemsl .M. MenneneeBa; ypaBHeHUs
XAMHYECKUX PEAKIIUN;

. o0palaTbcsi ¢ XUMUYECKOM MOCYA01 U J1abopaTOPHBIM 000PYAOBAHUEM;

. pacro3HaBaTh OMNBITHBIM ITyTE€M: PACTBOPBI KHUCIOT W MIETOYEH, XJIOpUA-, Cyabdart-,
KapOOHAT-MOHBI;

. BBIUUCIIATh: MAacCCOBYIO JIOJNIO XHUMHUECKOTo »HJeMeHTa 10 (opMyae COeTUHEHMS;
MacCOBYIO JIOJIIO BEIIeCTBAa B PacTBOPE; KOJMYECTBO BEIIECTBA, 0ObEM WJIHM Maccy MO KOJIUYECTBY
BEIIECTBa, 00BEMY HIIM MAacCe PEareHTOB WM MPOIYKTOB PEaKIny;

HCIIOJBb30BaTh HpI/I06peTeHHBIe 3HAaHUA U YMCHUS B HpaKTquCKOﬁ JESATEILHOCTH M ITOBCEIHEBHOM
KHU3HH JJIA:

. 0e30macHOro o0palleHus ¢ BEIEeCTBaMU U MaTepHallaMu;

. IKOJIOTUYECKU TPAaMOTHOTO MTOBEICHUS B OKPYXKAIOLIEH Cpesie;

o OLICHKH BJIMSIHUSI XUMHYECKOTO 3arpsA3HEHUS OKPYKAIOIIEH Cpeibl HA OPraHU3M YeJIOBEKa;
. KPUTHYECKOHN OLIEHKH MH(OPMAILIUU O BEIIECTBAX, UCMOJIb3YEMBIX B OBITY;

o MIPUTOTOBJIEHUS PACTBOPOB 33/IaHHON KOHLIEHTPALUU.

B pesysabTare n3y4eHnss XMMHMH YYeHUK 9 Ki1acca JOJIKeH 3HATh:

e Ba)KHEWIIME XHUMHUYECKHE ITOHSTHI: BCEIIECTBO, XHUMHYSCKHI OJICMCHT, aTOM, OTHOCHUTCJIbHBIC
aTOMHBIC



u MOJIEKYJISIPHBIE MAaccChl, HOH, aJIOTPOIIHS, HU30TOTIBI, XUMHYECKast CBSI3b,
3JIEKTPOOTPHULIATEIIBHOCT,

BaJICHTHOCTh, CTENECHb OKHCICHHS, MOJb, MOJISIpPHAs Macca, MOJISIPHBIM OO0BEeM, BEIIeCTBa
MOJIEKYJISIPHOTO U

HEMOJICKYJIIPHOTO CTPOEHUS, PACTBOPBI, JJIEKTPOJIUT U HEIIEKTPOIUT, 3JICKTPOIUTUUYECKAS
JHUCCOIHAIHS,

OKHUCJIUTE]Ih W BOCCTAaHOBHUTEJb, OKHCIEHHE W BOCCTAHOBJICHHE, TEIUIOBOM 3 (deKT peakiuw,
CKOpPOCTh

XUMUYECKON peakluu, KaTajiu3, XMMUYECKOe PAaBHOBECHUE;

* OCHOBHBIE 3aKOHbI XMMHH: COXPAHEHHUSI MAaCChl BEIIECTB, MIOCTOSIHCTBA COCTaBa, MEPUOJUUECCKUN
3aKOH;

* OCHOBHBIC TCOPHUH XUMHUHU. XHUMHYECKOM CBA3H, BHGKTpOHHTquCKOﬁ JUCCOLMallH,

* BayKHEHIIIHNE BCIICCTBA U MaTCpUajibl. OCHOBHBIC METAJLJIbl M CIIJIaBbI, CEpHas, COJIsIHAA, a30THAI U
YKCyCHas KHUCJIOThI; HICJI0UYU, aAMMUAK, MUHCPAJIbHBIC YI[06peHI/I$I;

YMmethb

* Ha3bIBaTh: U3YUCHHbBIC BEILIECTBA, IPU3HAKU U YCIIOBUS OCYILIECTBICHUS U3YYEHHBIX XUMHUUECKUX

peakuuii; oONMe XWMHUYECKHUE CBONCTBA OCHOBHBIX KIJIACCOB HEOPTAaHMYECKUX BEIMISCTB; THIIBI
XHUMHYECKHUX

pEaKIM;

* OIIpPEAC/IATh. NPUHANIICKHOCTh BCIICCTB K ONPECACICHHOMY KJIacCy COGHHHGHHﬁ, BaJICHTHOCTb U
CTCIICHb OKHUCICHHUA XHUMHYCCKHUX OJJICMCHTOB, BH/ XUMHUYECKOM CBS3M B COCIUHCHHUAX, THII
XUMHYCCKOH pC€aKuuu; 3apiaa nOHa, OKUCIIUTCIIb U BOCCTAHOBUTCIIb,

*  XapaKTepH30BaTh. XWMHUYECKHKHE OJEMEHThl MaJbIX IIEPUOJOB 10 HX IIOJOKECHUIO B
MePUOINYECKOMN

cucreme JI.11. Menneneesa, cTpoeHre U 00IIMEe XUMUYECKHE CBOMCTBA METAIJIOB U HEMETAIIIOB, UX
COEIMHEHMH, CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX COECTUHEHUN.
hd O6”I)$ICH$ITI>: (1)H31/I‘-ICCKI/II\/'I CMBICJI HOpr}lKOBOFO HOMepa XUMHUYCCKOI'0O 3JIEMCHTA, HOMepOB rpynm,l

Mepuo/ia, K KOTOPhIM OH MIPUHAJICKUT B IEPUOIUYECKON CUCTEME XUMUYECKUX dieMeHToB []. 1.

MenneneeBa; 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKHUX AJIEMEHTOB B MpeeNax: MallbIX

MEPUOJIOB, TJIABHBIX TOJATPYIIIT; CXEMbI CTPOSHUSI aTOMOB; ()OPMYJIbI BEIIECTB, M3YUYECHHBIX KIAaCCOB

HEOPraHMYECKUX COSAMHEHUN MO CTENEHU OKUCIECHUS 2JIEMEHTOB; IPUPOAY XUMUYECKOU CBSI3H,

3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEaKklUh U TOJOKEHUS XUMHYECKOTO PaBHOBECHS OT
pa3IMYHBIX

($akTOpOB; YpaBHEHHS DJICKTPOIUTHIECKON TUCCOIUAIINU KUCIIOT, IEI0OYEH U COJICH; TOTHBIC U

COKpAIllcHHbIE HMOHHBIE YPAaBHEHUS peakiuii OOMEeHa; WCIONb30BAHHE METOJla JIIEKTPOHHOTO
Oatamca s

no6opa K03 PHUIMEHTOB B CXEMaX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA,

* BBIMOJHATh XUMHUYECKUN IKCTIEPUMEHT 10 PaClO3HABAHUIO HEOPTAHUYECKUX BEIIECTB;

* MPOBOJIUTH CAMOCTOSTEIBHBIN MOUCK HHPOPMAIIH C UCIIOIE30BAHUEM PA3ITUYHBIX

HUCTOYHUKOB.

* HCIIOJIH30BATh MPHOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOM

JeSATeTLHOCTH ¥ TIOBCETHEBHOM JKU3HU JJIS: OOBSICHEHUSI XUMUYCCKUX SIBICHUH,

MPOUCXOSAIINX B IPUPOJIE U OBITY, SKOJIOTHUECKHU IPaMOTHOTO TTOBE/ICHUS B

OKpY’KaroIIen cpezie, 6e30macHoro o0paeHus ¢ TOPIOYUMH U TOKCHIHBIMU



BEIIECTBAMH,  JaOOpaTOpHBIM  OOOpYZOBaHMEM, TNPUTOTOBJICHHE  PACTBOPOB  3a/JaHHOU
KOHIIEHTPALUH BOBITY.

Conep:kanue yueOHOIro nmpeamMera

8 kiacc
(24 B Heen0; Beero 684)

BBenenue (54)

XuMusl — HayKa O BEIIEeCTBaxX, X CBOMCTBax M mnpeBpalleHusix. JloHaTue o XuMu4eckoM 31eMEHTe
u ¢opMax ero CymiecTBOBaHHUS: CBOOOJHBIX aTOMax, MPOCTHIX U CIOXKHBIX BemlecTBax.lIpeBpamienus
BemecTB. OTIMYNe XUMAYECKUX PEaKuii OT (U3NYECKUX SBICHUHA. POJIb XMMHUM B JKU3HU YEJIOBEKA.
Xemopunus u xemodoOus.KpaTkue cBeneHUs U3 UCTOPUM BO3HUKHOBEHUS U Pa3BUTHUSI XUMHH.
[epuon anxumuu. [Toustue o punocopckom kamue. Xumus B XVI B. Pazsurue xumuu va Pycu. Ponb
OTEUYECTBCHHBIX YUYCHBIX B CTAHOBJICHHWH XUMHUYECKOW Hayku — pabotsl M. B. JlomoHocoBa, A. M.
byrnepoBa, JI. M. MenneneeBa.XuMuueckasi CHUMBOJIMKA. 3HAKH XHUMHYECKUX DSJIEMEHTOB U
MPOUCXOXKACHUE UX Ha3BaHWN. Xumuueckue Gopmynbl. Muaekcsl u kodddunnentsl. OTHOCUTENbHBIC
aTOMHasi ¥ MOJIEKYJISIpHass Macchl. PacdeT MaccoBOW JOJIM XMMHYECKOTO 3JeMeHTa 1o (opmyre
BeniecTBa.llepuoauueckas cucrema xumuueckux sneMenToB J{. 1. MenneneeBa, ee CTpyKTypa: Majbie
u OoJpIIMe TEPUOJBI, TPYMIBI U NOArpYyNIbl (r1aBHas U mobounas). [lepuonnyeckas cucrema Kak
CIpaBOYHOE TOCOoOMEe AJs MONy4YeHUs CBEICHUNW O XMMHMUYECKUX djeMmeHTax.Pacuernbie 3amaum. 1.
Haxoxxnenre OTHOCUTENHHOM MOJEKYISIPHOW MAacChl BEIECTBA IO €ro XUMHUUYecKou Qopmyie. 2.
Boruncnenue MaccoBoil 10J11 XMMHUECKOTO 3JIEMEHTA B BEIIeCTBE 110 ero hopmye.

[TpakTuyeckas padora 1.

paBwia Tb mpu pabore B xumudeckom kabuHete. [Ipuemsr oOpaieHus ¢ 1abopaTOpHBIM 000PYAOBAaHUEM H
>BaTeNBHBIMH TPUOOPAMHU.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB (9 1)

ATOoMBI Kak (popma CyHIECTBOBAHHUS XHMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEACHUS O CTPOCHUU
aToMoB. Jloka3aTenbCcTBa CIOXKHOCTH cTpoeHus: atoMoB. OmbiThl Pezepdopna. Ilnanerapuas mozaens
cTpoeHust aroma.CocTaB aTOMHBIX sIep: MPOTOHBI U HEHUTpOHBL. OTHOCHTENbHAs aTOMHas Macca.
B3anMOCBs3b MOHATUN «IIPOTOH», «HEUTPOH», «OTHOCUTEIbHAs aTOMHas Macca».lI3MeHeHue uucia
IPOTOHOB B SApe aromMa — o00pa30BaHHWE HOBBIX XUMHUYECKHX 3JeMeHTOB.M3MeHeHue umcia
HEUTPOHOB B sape aromMa — oOpa3oBaHue H30TONOB. COBPEMEHHOE OIpeJesieHue MOHATHUS
«XAMHMYECKMH d3JIeMEeHT». M30TOonmel Kak  pa3HOBHJHOCTM aTOMOB  OJHOTO  XMMHYECKOTO
a5eMeHTa. JJaeKTpoHbl. CTpOeHHE IEKTPOHHBIX 000JI0UEK aTOMOB XMMHMUYECKHX 3eMeHToB Ne 1—20
nepuonnueckor cucreMmel J[. M. MengaeneeBa. IloHATHE O 3aBEpIIEHHOM M HE3aBEPUIEHHOM
JJIEKTPOHHOM clloe (3HepreTruueckoM ypoBHe).Ilepuoanueckas cucrema XuMHYecKux 3neMeHToB Jl. 1.
MenzeneeBa U CTpOCHHE aTOMOB: (PU3NYECKUN CMBICI MOPSAKOBOIO HOMEpa 3JIEMEHTa, HOoMepa
IPYIIBI, HOMepa nepuona.lMismMeHeHne dncia dJI€KTPOHOB HAa BHELIHEM DJIEKTPOHHOM YPOBHE aToMa
XUMHYECKOTO JJIEeMEHTa — 00pa30oBaHUE TMOJOXKHUTEIbHBIX W OTPHUIATEIbHBIX HOHOB. loHBI,
o0pa3oBaHHBIE aTOMaMH METANIOB M HEeMeTauloB. [IpWYMHBI W3MEHEHUS METAJUIMYECKHX U
HEMETAJUTMYECKUX CBOMCTB B nmepuoax u rpynnax.O6pa3oBanue 6uHapHbIx coenuHeHuil. [lonstue o6
HOHHOW cBs3u. Cxembl 0Opa3oBaHMs HMOHHOW cBsi3u.B3aumoneiicTBue aTOMOB XMMHYECKHX
3JIEMEHTOB-HEMETAJUIOB MeXAy co00il — oOpa3oBaHHE JIBYXaTOMHBIX MOJIEKYJI MPOCTHIX BELIECTB.
KoBanentnas HEIOJIIpHAas XUMUYECKas CBSI3b. ONEeKTpPOHHBIE u CTPYKTYpHBIE
¢dopmynel.B3aumonelicTBue aToMOB XMMHMUYECKHUX JJIEMEHTOB-HEMETAJUIOB MEXIy Cco0oil —
oOpa3oBaHue OWHAPHBIX COEAMHEHHH HEMETAUIOB. JIEKTPOOTpHIaTeNbHOCTh. IloHsATHE O
KOBAJICHTHOM TOJISIPHOW CBsI3M.B3ammojelicTBrie aTOMOB XMMHYECKHX 3JEMEHTOB-METAIOB MEXKAY
coboif — oOpa3zoBaHKME METANTHYECKUX KpUCTAIUIOB. [IoHATHE O MEeTalTN4ecKOil CBA3H.



JemoHcTpanuu. Mojienn aToMOB XMMHYECKHX 3JIeMeHTOB. [lepuoanueckas cucteMa XUuMUIECKUX
anemenToB /1. 1. Menneneena.
Tema 2. IIpocTsie BemecTBa (64)

[TonokeHre METAJIIOB U HEMETAJJIOB B MEPUOJUYECKON CUCTEME XMMUYecKuX 3neMeHnToB /1. 1.
MenaeneeBa. Baxuerime npocTble BEMIECTBA — METAJUIBL: )KEJIE€30, ATFOMUHUN, Kb, MATHHM,
HaTpui, kanuil. O0mue pu3nIecKkrue CBONCTBa MeTa/UI0B. BaxkHeH e MpOCThIe BEelecTBa —
HEMETaJUIbl, 00pa30BaHHBIE aTOMaMH KUCJIOPOa, BOAOPO/a, a30Ta, cepsl, (hocdopa, yriaeposa.
CnocoOHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K 00Pa30BaHUI0 HECKOJIBKUX MPOCTHIX BELIECTB —
aToTponusl. AJUTOTPOIHBIE MOTUGUKAIIMK KucTopoaa, pocdopa u otoBa. MeramindecKkue u
HEMETAJUTMYECKHUE CBOICTBA MPOCTHIX BelecTB. OTHOCUTENBLHOCTD JEJICHUSI TPOCTHIX BEIIECTB HA
MmeTaibl U Hemetauibl.llocrosinHas ABoraapo. Konnuectso Bemectsa. Moab. MosnsipHas macca.
Monsipablii 00BeM ra3000pa3HbIX BeliecTB. KpaTHble eIMHULIBI KOJTMYECTBA BEIIeCTBA — MUJUTUMOJIb
Y KAJIOMOJTb, MUJUTUMOJISIPHAS M KIJIOMOJISIPHASI MACChI BEIIECTBA, MUJUTUMOJISIPHBIN U KHJIOMOJISIPHBIHA
00BeMBbI ra3000pa3HbIX BellecTB.PacueTsl ¢ HCIOIb30BaHUEM MTOHITHH «KOJIUYECTBO BELIECTBAY,
«MOJISIpHASI MACCay, «MOJISIPHBIN 00bEM Ta30BY», «IIOCTOSTHHAST ABOTAIPO».

PacueTnsbie 3agaun. 1. Beraucienue MOISIPHONM MacChl BEIIECTB 10 XUMUYECKUM Ghopmysiam. 2.
PacueTsl ¢ HCITOIB30BAaHUEM MTOHATHI «KOJIMYECTBO BEUIECTBAY, «MOJISIPHAS MACCay, «MOJISPHBIN
00BEM Ta3oB », « IOCTOSIHHAsA ABOTaPO».

Hemonctpauuu. [lonyuenue o3ona. O6pasirel 0€7I0T0 U CEporo 0JI0Ba, OEJI0ro U KPacHOTO
docdopa. HekoTopsie MeTamibl 1 HEMETAIIJIbI KOJIMYECTBOM BelecTBa 1 Mosib.Moiesh MOJISIPHOTO
00beMa raz000pa3HbIX BELIECTB.

Tema 3. CoennHeHUs] XMMHYECKHUX 3J1eMeHTOB (13 u)

Crenenb okucienus. OnpeeneHue CTeeHn OKUCIIEHUS DIIEMEHTOB 110 XUMUYECKOM popmyrie
coenurenusi. CocraBieHue ¢Gopmys OMHAPHBIX COSAUHEHUH, 00U CrIOCO0 UX HA3bIBAHUA.
bunapubie coemuHeHus: OKCHUIBI, XJIOPUIbL, cyabduasl u Ap. CoctaBieHue ux Gpopmyit.
[IpencraBurenu OKCUAOB: BOJA, YTJIEKUCIBIN Ta3 U HeraiieHas u3Bectb.lIpencraBurenu neryunx
BOJIOPOJIHBIX COEIMHEHUI: XJIOPOBOAOPOI U aMMUaK.OCHOBaHUs, UX COCTAB U HAa3BaHUA.
PacTtBoprMOCTE OCHOBaHWMI B Bojie. TabimIia pacTBOPUMOCTH THAPOKCHIOB U COJICH B BOJIC.
[IpencraBuTenu menouen: TUAPOKCUIBI HATPUS, Kanus U Kainblus. [IoHsATHE O KaueCTBEHHBIX
peakuusx. Maaukaropel. I3MeHeHne okpacku MHAMKATOPOB B IIEIOYHOM cpeae.Kuciorel, ux cocran
u Ha3BaHus. Knaccuduxamms xkucnot. [IpeacraBurenut KUCIOT: cepHasi, COIsIHASI U a30THasI.
H3menenne okpacku MHIUKATOPOB B KUCIOTHOM cpeze.Con Kak MPOU3BOIHBIE KUCIOT U OCHOBaHHIA.
Nx coctaB u Ha3BaHus. PactBopuMocTsk coiieid B Bozie. [IpencraBurenu coneil: XJiopua HaTpus,
KapOoHaT u Gocdat Kaabiusa. AMOpGHBIE U KPUCTATHYECKHE BelecTBa. MeXMOIEKYISIpHbIS
B3aUMOJIEUCTBUS. THUIBI KPUCTAIUIMYECKUX PEIIETOK: NOHHAs, aTOMHAs!, MOJIEKYJIsIpHas U
MeTayuInuecKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTANTMYECKUX pelieTok. BemecTa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MTOCTOSIHCTBA COCTABA JIJIsl BELIECTB
MOJIEKYJIIpHOTO cTpoeHus. UucTeie BemecTBa u cMecH. [IpuMepsl )KUIKUX, TBEPABIX U Ta3000pa3HbIX
cmeceil. CBoiicTBa YHCTHIX BelIeCTB U cMecel. MIx coctaB. MaccoBas u o0beMHast 10JId KOMIIOHEHTA
cMecH. PacueTsl, CBSI3aHHBIE C HCTIOJIb30BAHUEM MOHSITHUS «I0JIS.

Pacuernbie 3amaun. 1. Pacuer MaccoBoit 1 00beMHOI1 10J1eli KOMITIOHEHTOB CMECH BEIIECTB. 2.
Brrunciienne MaccoBoil 10K BEMIECTBA B pACTBOPE MO U3BECTHOM MACCE PACTBOPEHHOI'O BEUIECTBA U
Macce pacTBopurens. 3. BeiunciaeHue Maccel pacTBOPSIEMOT0 BELIECTBA U PACTBOPUTEIIS,
HEOOXOAMMBIX IS PUTOTOBIICHUS OMPEIEeIIEHHON MacChl pacTBOpa C M3BECTHOM MacCOBOM J0ei
PaCTBOPEHHOIO BEILIECTBA.

Hemonctpammu. O6pasipl OKCHI0B, KUCIOT, OCHOBAaHUHN U cojieid. MoIenn KprucTauImIecKuX
pEIIeTOK XJIOpUAa HAaTpHsl, anmasa, okcuaa yrieposaa (1V). B3psiB cMecu Bo1opoaa ¢ BO3IYXOM.
Crnioco0sI pazaeneHust cmecei. JIMCTHIIISAIINAS BOIBI.

Tema 4. U3meHeHnus, npoucxoasmme ¢ Bemecrsamu(13 4)



IlonsATe SBIEHUN KaK M3MEHEHUMN, MPOUCXOIAIIUX C BELIECTBAMHU. SIBJICHMS, CBS3aHHBIC C
U3MEHEHHEM KPHUCTANINYECKOr0 CTPOEHHsI BEIECTBA MPHU MOCTOSHHOM €ro cocTaBe, — (U3NYECKHE
sBieHUsA. OU3NYECKUE SIBICHUSA B XUMUU: TUCTUUIALMSA, KPUCTAIUIN3ALMS, BbIIIapUBAaHUE U BO3TOHKA
BEIIECTB, LEHTpU(PYrupoBaHue.SIBieHus, CBA3aHHbIE C M3MEHEHUEM COCTaBa BEILECTBA,
XUMHUYeCKHe peakiuu. [Ipu3Haku u ycloBus MpOTeKaHUs XUMUYECKUX peakuuil. [lonstue o0 sk30-
SHIOTEPMHUUYECKUX peakuusaxX. Peaknnym ropeHus Kak 4YacTHBIA Cllydald 3K30TEPMUYECKUX DPEaKLMM,
IIPOTEKAIOLIMX C BBIJCIEHUEM CBETa.3aKOH COXPAHEHMsI MacChl BEIIECTB. XMMUYECKUE YpPAaBHEHUS.
3HaveHre MHICKCOB M K03 dunrentoB. CocTaBiieHne ypaBHECHUI XUMHUYECKUX peakimii.Pacders mo
XUMUYECKUM YypaBHEHHsAM. PelleHune 3agad Ha HaxO0XKICHHE KOJMYECTBA BEIECTBA, MAcChl WU
o0beMa MPOAYKTa PEaKUMU IO KOJUYECTBY BEILECTBA, Macce WIM O00bEMYy HCXOJHOIO BELIECTBA.
PacueTsl ¢ UCIIONIB30BaHUEM IOHATHUS «JI0JI1», KOIZla UCXOJHOE BEIIECTBO JAaHO B BHJIE PacTBOpa C
3aJJaHHOM MAaccOBOM J0JIe pPacTBOPEHHOIO BEIIECTBA WM COLCPKUT ONPEACICHHYIO JOJI0
npumecei.Peakiun  pasznoxenus. IloHAaTHe O CKOpPOCTM XMMHMYECKMX peakuuid. Karamusatopsl.
®epmentsl.Peakuun coenunenus. Karanutuueckue M HekaTanuTHueckue peakuuu. OOpaTtumele U
HeoOpaTuMble peakuuu.Peakunn 3aMerieHusi. DINeKTPOXUMHUYECKHHA s HAPSDKEHUH METaIJIOB, €ro
WCIIOJIB30BaHUE I NPOTHO3UPOBAHUS BO3MOXKHOCTH IIPOTCKAHUS PEAKLIMM MEXKIy MeETallaMUd U
pacTBOpamMu KHCIOT. Peaknuy BBITECHEHMs OJHHMX METAVIOB M3 PAacTBOPOB HX COJIEH IPYIMMH
metayuiamu.Peakunn obmena. Peakium Heiftpanuzanuu. YcinoBHUs NPOTEKaHUS peakiuil oOMeHa B
pacTBopax /10 KoHIA. TUIbl XMMHUECKUX PEeaKIHi (110 MPU3HAKY «UHUCIIO U COCTaB UCXOIHBIX BEIIECTB

U HIpOAYKTOB peaKI_II/II/I») Ha IpuUMEpC CBOMCTB BOJBI. PeaKI_II/IH Pa3JI0KCHUA — JJICKTPOJIM3 BOIBI.
PeaKHI/II/I COCAUHCHUA — B33,HMOZ[€IZCTBI/IC BOJblI C OKCHAAMHU MCETANJIOB M HEMCTAJJIOB. IlousTue
CKTUAPOKCUIBD». PeaKHI/II/I 3aMCIICHUA — B33.I/IMO,Z[GI>’ICTBI/IC BOJBI C mMCJIOYHBIMHU u

IEJIOYHO3EMENIbHBIMU MeTaJTaMu. Peakiiun oOMeHa (Ha mpuMepe TUApOu3a Cyabhuaa aTloMIHHAS U
KapOua KajabIlus).

Pacuernpie 3amaum. 1. BplumcineHne 1O XWMHYECKMM YpPaBHEHHSIM MacChl WM KOJIMYECTBA
BEIIECTBA 10 M3BECTHOH Macce MM KOJMYECTBY BEIIECTBA OJHOIO M3 BCTYHAIOIIUX B PEAKIHIO
BELIECTB WIN MPOJYKTOB peakiuu. 2. Borurcienue maccsl (KOJIMYECTBA BELIECTBA, 00bEMa) MPOTyKTa
peaKIMH, €ClIM U3BECTHA Macca UCXOIHOTO BEILIECTBA, COAEPIKALIET0 ONPEIeICHHYIO OO IPUMECEH.
3. Boluucienue macchl (KOJWYECTBA BEIECTBA, 00beMa) MPOAYKTA PEaKIMU, €CId U3BECTHA Macca
pacTBOpa M MaccoBas J0JI1 PAacTBOPEHHOro BeiecTBa./lemoncTpanuu. Ilpumepsl ¢usnueckux
ABJIGHUI: a) TUIaBlieHWE NapauHa; 0) BO3rOHKa MOJAa WIM OEH30WHON KHCIOTHI; B) PACTBOPEHHE
nepMaHraHata Kauus; T) JudQy3us AYIUCTHIX BEIIECTB € TropsIied JaMIOYKH HaKalWBaHUS.
[Ipumepsl XUMHUECKHUX SBJIEHUMN: a) ropeHue MarHus, ¢ocdopa; 0) B3aUMOAEHCTBHUE COISTHOU
KHCJIOTBI C MPaMOPOM MJIM MEJIOM; B) noustydeHue rujipokcuaa meau (I1); r) pactBopenue nonydyeHHOro
THAPOKCHA B KUCIIOTaxX; A) B3aumozeicteue okcuaa meau (Il) ¢ cepHoit kucinoToi npu HarpeBaHuy;
€) pa3JIoKeHUE MepMaHraHaTa Kallus; ’K) B3aUMOJEWCTBUE pa30aBlIECHHBIX KHUCIOT C METajulaMu; 3)
pa3iokeHue NepoKcuaa BOAOPOa; 1) FIEKTPOINU3 BOJIBI.

Tema 5. PactBopenue. PactBopbl.CBoiicTBa pacTBOPOB 3/1eKTPoJuTOB (184)

PactBopenune kak ¢uszuko-xuMmHueckuil mpoiecc. [loHsATHE O THApaTax M KpUCTAIIOTHUApATAX.
PactBopuMocts. KpuBble pacTBOPUMOCTH Kak MOJEIb 3aBUCHMOCTH PAaCTBOPUMOCTH TBEPABIX
BEILIECTB OT TeMmIiiepaTypbl. HacklllleHHbIE, HEHACBIIICHHBIE U TEPECHINICHHbIE PACTBOPHL. 3HAUCHUE
pacTBOPOB ISl TIPUPOJBI U CEIbCKOTO Xo3siiicTBa.lloHsATHE 00 AIEKTPOTUTUUYECKON JAMCCOLUAIINH.
ONEKTPOIUTHl U HEIJEKTPOJUTHL. MexaHu3M JHUCCOLMALUU D3JEKTPOJIIUTOB C PA3IUYHBIM THUIIOM
xuMu4deckorn  cBs3u.  CTemeHb  dNEKTpoNMTHYeCKOW — nuccormanuu. CunbHbIE © - ciia0Oble
31eKTPOJIUTHL.OCHOBHBIE TTOJIOKEHUSI TEOPUU IEKTPOIUTUUECKON Arccounanuu. MloHHble ypaBHEHHS
peakiuii. YCciIoBHUs TPOTEKAHUS PEaKIMA OOMEHa MEXAY AJIEKTPOJIUTAMH JI0 KOHIIAa B CBETE€ MOHHBIX
npencraBienuii. Knaccupukanus noHos u ux cBoiictBa.Kucnotsl, ux knaccudukanus. uccouunanus
KHUCJIOT ¥ MX CBOMCTBA B CBETE TEOPUHU AIEKTPOIUTUYECKON qucconuanui. MoJaeKyIsspHble 1 HOHHbIE
YpaBHEHUsl peakluil KUCIOT. B3aumoneicTBHe KUCIOT C MeTallaMU. DJIEKTPOXUMHUUECKHUH psij
HaMpsHKEHUH METAIIOB. B3anmoneicTBre KUCIOT C OKCHUJIaMH METaUIoB. B3anMoIeicTBHE KUCIOT C
OCHOBaHUSIMU — peakiusi HelTpanusanuu. B3aumopeiicTBue Kucior ¢ coisiMu. Vcnosb3oBaHue



TaOJIMIBI PACTBOPUMOCTH [UIsl XapPAKTEPUCTUKH XUMHYECKHX CBOMCTB KHUCIOT.OCHOBaHWS, HUX
knaccudukanus. Jlucconmanuss OCHOBAaHWM W WX CBOWCTBA B CBETE TEOPHUU DIICKTPOIUTHUYECCKOM
nucconuanuu. B3aumopeicTBUEe OCHOBAaHMM C KHUCIOTaMH, KHUCJIOTHBIMH OKCHJIAaMU U  COJISIMHU.
Hcnonp3oBaHue TaOIMIIBI PACTBOPUMOCTU JJISi XapaKTEPUCTUKU XMMUYECKHUX CBOICTB OCHOBAaHHUHU.
PaznoxxeHne HepaCTBOPUMBIX OCHOBaHMH MpH HarpeBaHUU.Coln, UX KiIaccu(UKAIMS U TUCCOLUAIUS
pa3IMYHBIX TUNOB cosied. CBOHCTBa COJIEM B CBETE€ TEOPUU DJICKTPOJIUTHUYECKOW JTHCCOLIMAIIMU.
BzaumopeiicTBue coneil ¢ MeTajiaMy, YCJIOBHS MPOTEKAaHUs ATUX peakuui. BzaumonencTsue colieit ¢
KHUCJIOTaMHU, OCHOBAaHUSIMU U coyiiMU. Vcrionb3oBaHue TaOIUIbl paCTBOPUMOCTH JJIsl XapaKTEPUCTUKU
XUMHYECKHX CBOUCTB coiieil.00001eHre cBeieHuit 00 OKcHuaax, ux KIACCU(PUKAIUU U XUMUIECKHX
cBoMcTBax.I'eHeTHUecKue psAAbl METAUIOB M HEMETAJUIOB. ['eHeTudeckas CBS3b MEXKIYy Kiaccamu
HEOpraHWyeckux  BemecTB.OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE — peakuuu.  OkuciouTenb U
BOCCTAHOBUTENIb, OKHUCJICHHE M BOCCTaHOBIIeHHE.Peakiiuu HMOHHOrO oOMEHa U OKHUCIHUTEIbHO-
BOCCTAaHOBUTEIbHBIE peakiuu. COCTaBlIeHUE YPaBHEHUM OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUuil
METOJIOM 3JIEKTpOHHOro OanaHca.CBOICTBa MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB, KUCIIOT U
coJiell B CBETE MPEICTaBICHUI 00 OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

HemoncTpauuu. HcnblTaHue BEHMIECTB M KX PAaCTBOPOB HA AIIEKTPOIPOBOJHOCTb. JIBHKEeHHE
OKpAIICHHBIX MOHOB B DJIEKTPUUYECKOM I10JI€. 3aBUCUMOCTD 3JIEKTPONPOBOJAHOCTHA YKCYCHOM KHCIOTHI
OT KOHIIEHTpaluu. B3aumopeicTBue HUHKA C CEpoOM, CONsIHOW KuciaoToi, xiopumom wmemu (I).
I'openne marnus. BzaumopeicTBue XJIOPHOU U CEPOBOIOPOJHOMN BOJIBI.

Tema 7. [loBTOpenue-4uaca.

9 kiacc
(24 B Hee10; Beero 684)
IToBTOpPEHNE OCHOBHBIX BONMPOCOB Kypca 8 Kjacca U BBeieHne B Kypc 9 kiacca (6 1)

XapakTepuCTUKa »HJIEMEHTAa [0 €ro IIOJIOKEHUI0 B MEPUOJMYECKON cHuCTeMe XUMHUYECKUX
anemenToB JI. M. MenneneeBa. CBoNCTBAa OKCHIOB, KHCIOT, OCHOBAaHUI U COJIEH B CBETE TEOPHUU
EKTPOIUTUYECKON JUCCOLMALMM U IPOLECCOB OKUCIICHUS-BOCCTAHOBJIEHUS. ['eHeTHUeckue psbl
MeTajula 1 HeMeTasuia.

[TonsiTve 0 mepexoHbIX 31eMeHTax. AM(POTEPHOCTh. [ eHeTHUeCKUil psiji EPEXOIHOTO dIIEMEHTA.

[lepnonnueckuil 3aKOH M MEpUOAMYECKasl cUcTeMa XUMU4ecKux anemeHToB J[. M. MennaeneeBa B
CBETE YUEHMsI O CTpOeHUH atoma. VX 3HaueHue.

JlaGoparopHbliii onbIT. 1. [TonydeHne ruipokcua MMHKA U UCCIETOBAHUE €TI0 CBOMCTB.
Tema 1. MeTtanasl (15 1)

[TonokeHne MeTaIOB B MEPUOAMYECKON cucTeme xumudeckux snemeHToB J[. M. Menpgeneesa.
Meramnueckasi KpUCTaUTMYECKasi peEIIeTKa W MeTaUIM4ecKas Xumuueckas CBsa3b. OOmme
dusznyeckue CBOWCTBA METAUIOB. XHMHUYECKHE CBOMCTBA METAIJIOB KaK BOCCTAHOBHUTEIEH.
DIEeKTPOXUMUYECKUN PsJT HAMpPSHKEHUH METaUIOB M €r0 HUCIOJIb30BaHUE ISl XapaKTEPUCTUKHU
XUMHYECKHX CBOWCTB KOHKPETHBIX MeTamioB. CrmocoObl MOMy4eHUs METaIOB: MUPO-, TUAPO- U
anekTpomeTamtyprus. Koppos3us MmeTanioB u cnocoObl 60pbObI ¢ HEH.

OO0mass XapakTepUCTHKa IIENOYHBIX MeTaioB. Mertamibsl B mpupone. OOmme crnocoObl HuX
nonyueHusi. Ctpoenue aromoB. lllenouHble MeTauibl — MPOCThIE BEHIECTBA, MX (PU3NYECKUE U
XUMHUYECKHE CBOMCTBAa. BakHellne COENMHEHHUs IIETOYHBIX METAIJIOB — OKCHJIbI, THAPOKCUABI U
conmu (XJIOpUIbl, KapOOHAThl, Cynb(aThl, HUTPAThl), WX CBONCTBA W NPHUMEHEHHE B HAPOJHOM
xo3siiicTBe. Kanuiineie ynoopenusi.

OOmiass xapakTepucTUKa »5JeMeHTOB TnaBHOM moxarpynnsl II rpynmel. CTpoeHue aToOMOB.
[Ilenouno3emMenbHbBIE METAIbl — MPOCThIE BELIECTBA, UX (PU3MYECKHEe W XMMUYECKHE CBOWCTBA.



Baxwueiimme coeiuHEHNs MEI0YHO3EMENBHBIX METAJUIOB — OKCHJIBI, THIPOKCUABI U COJU (XIJIOPHIBL,
KapOOHATBI, HUTPATHI, Cyab(aTsl U (hocdaTel), UX CBOHCTBA U MPUMEHEHUE B HAPOJIHOM XO3sIHCTBE.

Amomunuii. CrpoeHue aroma, (u3MyYecKMe M XHMHUYECKHE CBOICTBAa IPOCTOrO BELIECTBA.
CoenuHeHHs aTIOMUHHSA — OKCHJ M TUAPOKCHI, MX aMmdoTepHbIi XapakTtep. Baxkneimme comu
anmoMuHus. [IpuMeHeHne amoMUHUSA U €r0 COCTMHEHU.

Keneso. Crpoenune aroma, (QHU3UYECKHE U XUMHYECKHE CBOWCTBA TIPOCTOrO BEIIECTBA.
2+ 3+. + + o
I'enetnueckue panbl Fe® u Fe” KadecTBeHHble peaknnu Ha Fe?" u Fe®'. Bakneiimue conu xenesa.
3HaveHHE JKeJIe3a, ero COSAMHEHNH U CIUIAaBOB B IPUPOIE M HAPOJHOM XO35HCTBE.

JemoncTpamuu. O0pa3ipl MIETOYHBIX W IIEJTOYHO3EMENIbHBIX MeTauioB. OOpasIisl  CIUIABOB.
BzaumopeiictBue Harpus, JUTHS W KaldbUus C BOAOW. B3auMojelcTBue HATpusi M MarHusi C
KHCIIOpOoJIoM. B3ammonelicTBue mMeTaimioB ¢ HeMetauiamu. [lomydenune rumpokcuioB sxeneza (I1) u

().

JladopaTropublie onbIThl. 1. O3HakOoMIIeHHE ¢ 00pa3iaMy METa/LUIOB. 2. B3anMoeiicTBre MeTamioB
C pacTBOpaMu KUCJIOT U coiiel. 3. O3HaKOMIIEHHE C 00pa3liaMy IPUPOJHBIX COCIUHEHUI: a) HATpuS;
0) Kamplus; B) aNIOMUHUSA;, T') pydamu skene3a. 4. [lomydeHue u B3auMojeWCTBHE THIPOKCHIIA
AIIIOMUHMS C PACTBOPAMH KHCJIOT M Ienodeii. 5. KauectBennbie peaxuun Ha nonsl Fe?* u Fe®'.

Tema 2. [Ipaktukym Ne 1 IlosryuyeHue, CBOMCTBA METAJJIOB M UX coequHeHui (3 4)

1. OcymiecTBiieHHEe LENOYKM XUMHUYECKMX IpeBpaiieHuid metaywio. 2. IlonydeHue u cBolicTBa
COECMHEHUN MeTauioB. 3. PelleHne SKCIEpMMEHTAIBHBIX 3aJad Ha paclO3HAaBAaHUE M IOJIydEHUE
BEILLECTB.

Tema 3. Hemetasisbl (23 1)

OO6mmas xapakTepuCcTHKa HEMETaJUIOB: MOJIOKeHUEe B nepuoaudeckoi cucteme /. M. Mennaeneesa,
OCOOEHHOCTH CTPOEHHUS aTOMOB, SJIEKTPOOTPUIIATEILHOCTh KaK Mepa «HEMETaUIMYHOCTHY, PSI
ANEeKTpooTpuIlaTensHOCTU.  Kpucramimyeckoe CTpOCHHE HEMETallIoB — MPOCTBIX  BEIIECTB.
Annorponusi.  ®dusnyeckue CBOWCTBAa HeMETAUIOB. OTHOCHUTENBHOCTh TOHSTHH  «METal»,
CHEMETaJLI».

Bonopona. Ilonoxenne B NMepuoaMYecKOd cUCTEME XUMHYecKHX 3ieMeHToB [[. M. Menneneesa.
Crpoenne atoMa U MojeKyJsbl. PU3NUECKHe U XUMUYECKUE CBOWCTBA BOAOPOJA, €ro IOJIyYEHHE U
IIPUMEHEHHE.

OO6mas xapakTtepuctuka rajgoreHoB. Ctpoenue atomoB. [IpocTeie BemiecTBa, Ux (usmveckue u
XUMUYeckue cBorcTBa. OCHOBHBIC COEIMHEHUS! TAJIOT€HOB (TFaJIOT€HOBOJIOPOJIBI M TaJOTEHUIBI), UX
cBoiicTBa. KauecTBeHnHas peakius Ha xjmopua-uoH. Kpatkue cBeneHus o xmope, Opome, prope u ioze.
[IpuMeHeHre rajoreHoB U UX COEAMHEHUI B HAPOJHOM XO3SIICTBE.

Cepa. CTpoeHue atoMa, aJsIOTPOIUs, CBOMCTBA U MPUMEHEHHE poMOnUeckon cepbl. OKCUIBI Cepbl
(IV) u (VI), ux momydyeHue, cBoicTBa u mpuMeHeHHe. CepoBOJOPOJIHAS M CEPHUCTAST KHUCIIOTHI.
CepHas KHCIIOTa U €€ COJHM, UX NPUMEHEHHE B HapOJHOM xo3diicTBe. KauecTBeHHas peakuus Ha
Cyib(aT-uoH.

A3zot. CTpoeHne aToMa U MOJIEKYJIbl, CBOMCTBA IIPOCTOTO BEIIECTBA. AMMHAK, CTPOEHUE, CBOWCTBA,
nojiyueHue U npumeHenue. Coiau aMMOHHUSA, UX cBoMcTBa U npuMeHenue. Oxcuasl azota (1) u (IV).
A3OTHas KUCIIOTa, €€ CBOMCTBAa M mpuMeHeHHue. HUTpaTsl U HUTPUTHI, MpobiieMa UX COJEpXKaHUS B
CeNIbCKOXO03HCTBEHHOM MPOAYKIIMH. A30THBIE YI0OpEHHUS.

®ochop. CtpoeHue aToma, aJuIOTPOMUs, CBOKWCTBA 0eroro u KpacHoro ¢ocdopa, ux mpruMEeHEHHUE.
OcHoBHble coeauHeHus: okcun docdopa (V), oprodochopnas kucimora u ¢ocdarel. DochopHbie
yI00peHUsI.

VYrnepon. CtpoeHue aToma, ajuIOTPOIUS, CBOWMCTBA aJUIOTPOIHBIX MOAUGUKALUN, MPUMEHEHHE.
Oxcunpt yrnepoaa (II) u (IV), ux cBoiictBa u npumeHenue. KauecTBeHHas peakuus Ha yrJIEKUCIBIN



ra3. KapOboHatbl: KaibIUT, coaa, MOTAll, UX 3HaYCHUE B MPUPOJE U KU3HU uenoBeka. KauecTBeHHas
peaxiys Ha KapOOHAT-HOH.

Kpemuuii. CtpoeHne aroMa, KpUCTAUIMYECKUA KPEMHHUM, €ro CBOWCTBAa M NpumeHeHue. OKcun
kpemuus (IV), ero npupoansie pasHOBUAHOCTU. CUIMKATHI. 3HAYEHHUE COCTUHEHUN KPEMHUS B KUBOU
1 HexuBoM npupoze. [IoHaTHe 0 CHIIMKATHOM MPOMBIIIIJIEHHOCTH.

JemoncTpanuu. O0pas3ipl rajJloreHOB — IPOCTBIX BELIECTB. B3auMojeicTBHE TrajloreHoB cC
HaTpUEM, aIFOMUHHUEM. BeITecHEeHnEe XJ1I0poM OpoMa WM 1o/1a U3 pacTBOPOB UX COJIEH.

B3aumopneicTsue cepsl ¢ METaJIIaMH, BOAOPOJOM U KMCIOPOJIOM.
B3anmopnencTere KOHIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEJIBIO.

[Tornomenue yrieM pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccraHoBieHne Menu U3 ee OKCHIaA
yriuem. OOpasipl IPUPOAHBIX COCAMHEHUH XJiopa, cepbl, ¢ocdopa, yriaepoaa, kpemHus. OOpasibl
BROKHEHIIMX JJIs1 HAPOJHOTO XO3AHCTBa Cylb(}aToB, HUTPATOB, KapOoHartoB, (ocdaroB. OOpa3ubl
CTEKJIa, KEPAMHKH, LIEMEHTA.

JlabopaTopHuble onbIThl. 1. KauecTBeHHas peakiysl Ha XJIOPUJI-UOH, CyJIb(aT-uoH, KapOOHAT-HOH.
2. Pacno3naBanue coneid ammonus. 3. llodydeHue yrieKHMCIoOro rasa M €ro pacro3HaBaHue.3.
O3HakoMJIEeHME C HOPUPOJHBIMM cuidkatamMud. 4. O3HakOMJIEHME C MNPOAYKLUUEH CHUIMKATHOU
IPOMBIIIIIEHHOCTH.

Tema 4. [Ipaktukym Ne2. HemeTa10B U uX coeqnHeHuii (34)
1.Pemenne skciepuMeHTaNbHBIX 3a71a4 1o TeMe «lloarpymnmna Kkuciaopoaa.
2.Pemienue skcnepuMeHTANBHBIX 3a/1a4 1o TeMe «lloarpyra a3ora u yriaepoaay.
3.Ilonyuenue, cobnpanue 1 pacrio3HaBaHUE ra30B.

Tema 5. Oprannyeckue coegunenus (10 u)

BemectBa OpraHM4eckue W HEOPraHUYECKHE, OTHOCHUTEIIBHOCTH IIOHATUS «OpPraHUYeCKue
BemiecTBay. [IpuumHBl MHOrooOpaszus OpPraHWYEeCKUX COEAMHEHMH. XHMHUYECKOE CTpPOEHHE
OpraHMYECKUX COECAUHEHUN. MomeKyspHble U CTPYKTYpHBbIE (POPMYJIbI OPTraHUYECKUX BEILECTB.

Ankanbpl. MeTaH U 3TaH: CTpOEHUE MOJIEKYJl. XUMHUYECKUE CBOMCTBA AJIKaHOB: PEAKIMsI TOPEHHUS,
JneruapupoBanue 3taHa. [I[pumeHeHune MeraHa.

ATNKeHbl. DTWIEH KaK POJOHAYabHUK TOMOJOTHYECKOTO ps/ia aJKeHOB. XUMUYECKOE CTPOCHHE
MOJIEKYJIbI 3TUjIeHa. [[BoliHas cBA3b. CBOMCTBA 3TUJICHA: PEAKLMs B3aUMOJICHCTBUS 3TUJIEHA C BOAOW;
noiuMepusanus sTuieHa. [loams3TuiieH u ero 3HaueHue.

ITonsTue o MMPEACIIbHBIX OJHOATOMHBIX CIIUPTAX HaA IIPUMEPAX METAHOJIA U 5TaHOJIA. TpeXﬁTOMHHﬁ
CIIUPT — TJIMLICPHUH.

[TonsiTre 00 anbaeruaax Ha NpUMepe YKCYCHOro anpaernaa. OKUCIIeHue albJerujia B KUCIOTY.

OaHOOCHOBHBIE NpeeNbHbIE KApOOHOBBIE KUCIOTHI HAa pUMeEpe YKCYCHOU KuciaoThl. Ee cBoiicTBa
u npuMeHenue. CTeapuHOBasi KUCJIOTa KaK MPEJICTaBUTEINb KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakuuu srepudukanum 1 TOHATHE O CIOXKHBIX d(upax. JKuUpsl Kak cIoKHbIEe 3(DUPHI TIHIIEpUHA U
JKUPHBIX KHUCIIOT.

[Toustue 00 AMHWHOKHCJIOTAaX  KakK aM(I)OTCpHBIX OpraHU4YCeCKUX  BCILICCTBAX. Peaknuun
MNOJIMKOHACHCAIIUH. ECJ'IKI/I, HUX CTPOCHUC U Ouonoruyeckas POJIb.



[Tonsitrie 06 yrneBomax. I moko3a, ee cBoiicTBa 1 3HaUYeHHe. Kpaxman u memirono3a (B CpaBHEHHH ),
uX OMoJIOTUYecKas poib.

JeMoHcTpanuu. Mozienu MOJIEKyll ME€TaHa U APYTUX YIJIEBOIOPOJA0B. B3anMozaeicTBrue 3TuiieHa ¢
OpoMHOI BOJIOM W pacTBOpPOM IepMmaHraHata kamus. OOpa3iel dTaHONa U ruiepuHa. KadecTBeHHas
peakiusi Ha MHOroaromMHble cnupThl. [lomydenue ykcycHo-3TUiOBOro 3¢upa. OMBUIEHHE XHpa.
[[BeTHbie peakuuu OenkoB. B3zanmojeicTBUE MIIOKO3bI ¢ aMMHAYHBIM PacTBOPOM OKCHJa cepedpa.
KauectBennast peakuuss Ha Kpaxmain. [opeHue OenkoB (IIEPCTH WIM NTUYBUX MEPHEB).
Jloka3zaTenbcTBa HaMUuus YHKIIMOHATIBHBIX TPYIII B PACTBOPAX aMHUHOKHCIIOT.

JlaGopaTopHble onbIThbl. 1. M3rotoBieHre Mojelel MOJIEKYJ YIiieBoaoposioB. 2. CBoiicTBa
muepuHa. 3. BzaumopeiicTBue rioko3bl ¢ ruapokcuaoM wmenu (II) Oe3 HarpeBanus u Ipu
HarpeBaHuu. 4. BzanmoaelictBrue kpaxmaia ¢ HOI0M.

Tema 6. O6001meHne 3HAHKI 10 XUMHUH 32 KyPC OCHOBHO# 1IK0JIbI (8 4.)

du3nuecKuil CMbBICI MOPSAIKOBOIO HOMEpa 3JEMEHTa B IEPUOANYECKOM CUCTEME XMMHUYECKHX
anemenToB .M. MenneneeBa, HOMEpPOB Mepuosia U TPyIIbl. 3aKOHOMEPHOCTH MU3MEHEHHUS! CBOWCTB
3JIEMEHTOB M UX COEJMHEHUH B NEpUoJax U IPyMNax B CBETE MPEJCTABICHUA O CTPOCHUU aTOMOB
2JIEMEHTOB. 3HAaYEHHUE IEPUOANYECKOT0 3aKOHA.

Tunel XUMUYECKUX CBI3EH U TUIIBI KPpUCTAJUIMICCKUX PCIICTOK. Bzaumocss3s CTPOCHHUA U CBOMCTB
BCIICCTB.

Knaccudukanus XuMU4YeCKUX peakluil M0 pa3IMyHbIM MpU3HAKaM (YHUCIIO M COCTaB Pearupyromux
U 00pasylomuxcs BEHIeCTB; TemIoBoi 3(deKT; ucmonbp30BaHUE KaTaiau3aTtopa; HalpaBlICHUE,
W3MCHEHHUE CTCTICHU OKUCIICHUS aTOMOB).

IIpocTeie W cnoxHbBIE BemlecTBa. MeTaiuibl M HeMeTauibl. ['€HeTHYecKHe psabl MeTallia,
HEeMeTajuIa, rnepexoanoro meramia. Okcuabl (OCHOBHBIC, aM(POTEpHBIE M KHCIOTHBIC), THAPOKCHIBI
(ocHOBaHUs, aM(OTEepHbIE THUIPOKCUABI W KHCIOTHI) W COJIM: COCTaB, Kiaccudukanus, oOIme
XMMHYECKUE CBOWCTBA B CBETE TEOPUU DJICKTPOJIMTHUYECKON JTUCCOLUMAIMU W TPEJACTABICHUN O
MpoIeCccax OKUCICHUS-BOCCTAaHOBJICHUSI.



TemaTuuyeckoe NJIAHUPOBaAHME
C YKa3aHMeM YacoB HA OCBOCHHUE KAK/I0N TeMbl

8 kiace
KomunuectBo IIpakTrueckas 4actb
4acoB (KOHTpOJIbHBIE, TPAKTUYECKUE)
TEMA
1. Benenue 5 [TpakTuyeckas padora Nel
2. ATOMBI XMMHUYECKUX 3JIEMEHTOB 9 Konrponsnas padora Nel
3. IIpocThlie BemecTBa 6
4. CoequHEHs] XUMUYECKUX JIEMEHTOB 13 [TpakTuyeckas padora Ne2,3
Konrtponbnas padora Ne2
5.MI3MeHeHus TPOUCXOISIINE C BEIIeCTBAMU 13 KonTponbras padorta Ne3
6.PactBopenue. PactBopsl. MoHHBIE u 18 [TpakTuyeckas pabora Ne 4,5
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIC PEAKIIH.
KonTponbnas padota N4
7. IloBTOpEeHue 6
HUTOIO: 70 K/P- 4, I1/P-5
IlepeyeHb NpaKTHYeCKUX PadoT
No Tema

1. | IlpaBuna Th npu pabore B xummuueckoM kabunere. [Ipremsl oOpaieHus ¢ 1a60paTopHbIM
000pyJIOBaHUEM U HarpeBaTelbHBIMU IPUOOPAMH.

OuncTKa 3arps3HEHHOI TOBapeHHOMN COJIH.

«Pemenne OKCIICPUMCHTAJIBHBIX 3a4a4»

«Penienue SKCIICPUMCHTAJIbHBIX 3a4a9»

2
3. | «IIpuroroBieHre pacTBOPOB ONPE/ICIICHHON KOHIICHTPAIIHI
4
5

IlepeyeHb KOHTPOIBHBIX PadOT MO TEMaM

Tema

ATOMBI XUMHUYECKHX DJIEMEHTOB.

COGI[I/IHGHI/ISI XUMHUYCCKUX 3JICMCHTOB.

I/IBMCHCHI/ISI, MPOUCXOAAIIHNE C BCUICCTBAMMU.

Mlwn|eZ

PactBopenue. PactBopsl. CBOMCTBA PaCTBOPOB AJIEKTPOIUTOB.




9 kjaacc

KounyecTBO IpakTnyeckasi 4acThb
4yacoB (KOHTpOJILHBIE,
TEMA NMPaKTHYECKHUE)

[ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 6

KJlacca ¥ BBeJIeHHE B Kypc 9 kiacca

1. Merannbt 15 Konrponsnas padora Nel
2. Ilpaktukym Ne 1 Tlomydenue, cBOMcCTBa 3

METAJUIOB M UX COCTUHEHUI

3. Hemeraiibt 23 Konrponbnas padora Ne2

4 Ilpaktukym Ne2. HemerasmioB u ux 3
COeIMHEHUN
5.0prannyeckue coeaMHEHUS 10
7. O6001eHre 3HaHUN N0 XUMHH 32 KypC 8 KonTponbras padorta Ne3
OCHOBHOM IIIKOJIBI
HUTOTIO: 68 K/P- 3, I1/P-6
IlepeyeHb MPaKTHYECKUXPAOOT

No Tema

1. | «OcymecTBieHHE NENOYKH XUMHUECKUX TPEBPALICHHI

2. | «[loxy4yeHne 1 CBOMCTBA METAJLIOBY

3. | «DKcrepuMeHTaJIbHBIE 331241 IO PACTIO3HABAHUIO U TOJYUYEHHIO BEIIECTB)

4. | «DkcriepuMeHTaNIbHBIE 3a1a4n 110 Teme «[loarpynma Kkuciaopomar»

5. | «DkcrepuMeHTaIbHBIE 3a1a4n 110 TeMe «[loarpymnmna a3oTa u yriepoaa»

6. | «llomydenue u coOMpaHue ra3oBy»

Hepeqem, KOHTPOJ/IbLHBIX paﬁoT nmo Temam

Ne Tema

1. «MeTamne»

2 «Hemeramib»

3 «Oprannyeckue BemecTBa» u «O0001eHNe 3HAHUH 32 KypC
OCHOBHOI IIIKOJIBD




