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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo xuMmuM pazpaboTaHa Ha OCHOBe IlIpumepHON mNporpammbl
OCHOBHOTO 00Imero o0pazoBaHus MO XUMHU M aBTopckoil mporpammbel O.C. T'abpuensina,
cooTBercTByOIIe denepasbHOMY KOMIIOHEHTY TOCYAApCTBEHHOIO CTaHaapTra oOOIIero
oOpa3oBaHus U AOMyIIEHHOW MuHHCTEpCTBOM 00pa3zoBanus W Hayku Poccuiickoit denepannu.
(Xumus. 8- 9 xmacc. basossiii yposenb, O.C. I'abpuensa BEPTUKAJIb (®I'OC)./ dpoda,
2019)

HcxonHpIiMu JOKYMEHTaMH [T COCTaBJICHUS pabodeil MporpaMMBbl SIBUJTHCH:

- DenepanbHBIA KOMIIOHCHT TOCYIapCTBEHHOIO CTaHAapTa oO0Iero oOpa3oBaHUs,
yTBEPKACHHbIN pukazoM MunooOpazoBanus PO Ne 1089 ot 09.03.2004;

- Denepanbubiii bazucHbIlt y4eOHBIA IJIaH I OCHOBHOTO 0OOIIero oOpa3oBaHMs,
YTBEPKIACHHBIN pukazoM MunoopazoBanust PO Ne 1312 ot 05.03. 2004;

- Yuebnsiit iian ['BOY KO «CILOP JI.JIaTbiHUHON»

[IporpaMmma Kypca moOcCTpoeHa M0 KOHLEHTpuyeckod KkoHuenuu. OcoOeHHOCTb
MPOrpaMMBI COCTOUT B TOM, YTOOBI COXPAaHHUTH BBICOKHH TEOPETUYECKUH YPOBEHb W CJHIENAaTh
o0y4eHrne MakKCUMAJIBHO pa3BHBAOMUM. [109TOMY BeCh TEOPETHUYECKHI MaTepral Kypca XUMUHU
paccMaTpuBaeTCs Ha MEPBOM ToAy OOYYEHHs, YTO IMO3BOJISIET 00Jiee OCO3HAHHO M TIyOOKO
M3YYUTH PAaKTHYECKHIA MaTeprall — XUMHIO SJIEMEHTOB M UX COCTUHECHUH.

H3yuenue xumuu Ha cmyneHu OCHOBHO20 00uiec0 00PA306aAHUA HANPABIEHO HA
docmudicenue cedyrouux yenei:

L] OCBOECHHUE BAXKHEUIINX 3HAHUMI 06 OCHOBHBIX TIIOHATHUAX MW 3aKOHaxX XHMUU,
XUMHWYECKOU CUMBOJIMKE;
. OBJIJICHUE YMEHUSIMH HAOII01aTh XUMUYECKUE SBJICHUS, TPOBOIUTH XUMHUYECCKUHT

AKCIEPUMEHT, POU3BOAUTH PAcUEThl HA OCHOBE XMMHUYECKUX (DOPMYIN BEUIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIINH;

o pa3BUTHE TMO3HABATEIbHBIX WHTEPECOB W MHTEUIEKTYaJbHBIX CIIOCOOHOCTEH B
MpoLecce MPOBEACHUSI XUMHUYECKOT0 SKCIIEPUMEHTa, CaMOCTOSITEIbHOTO MPUOOPETEHNs 3HAHUN
B COOTBETCTBUU C BOSHUKAIOUIMMHU KU3HEHHBIMH MTOTPEOHOCTAMU;

L4 BOCIIMTAHUC OTHOIICHUA K XHMHH KaK K OIHOMY H3 (bYHI[aMCHTaJ'IBHI)IX
KOMIIOHCHTOB €CTCCTBO3HAHUA U DJICMCHTY O6H.[€LICJ'IOB6LI€CKOI‘/’I KYJIBbTYPBEI,
L4 IMPUMCHCHHC ITIOJIYYCHHBIX 3HAHUH U YMCHI/Iﬁ JIIA 0€e30I1aCHOT0 HCIIOJIb30BaHUS

BELIECTB M MAaTepUAJIOB B OBITY, CEIbCKOM XO3SHCTBE M Ha IPOMU3BOJCTBE, PEIICHUS
IIPAaKTUYECKUX 3aJad B IMOBCEIHEBHOM JXU3HH, MPEAYNPEKICHUS SIBJICHUIN, HAHOCSILIUX BpPEL
3JI0pOBBIO YEJIOBEKA U OKpYXKarollel cpejie.

Bedywiumu uoeamu npeonazaemozo Kypca aeuaromca.

MarepuanbHO€ €IMHCTBO BEILECTB IIPUPO/JIbl, UX T€HETUYECKas CBA3b;

[IpyunHHO-CIIEICTBEHHBIE CBSI3U MEXJY COCTaBOM, CTPOCHHEM, CBOHCTBAaMH U
IIPUMEHEHHEM BEILECTB;

ITo3HaBaeMOCTb BEIIECTB M 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMHUECKUX PEeaKIUid;

OObscHsOMEAs ¥ MPOrHO3UPYIOIIAs POJIb TEOPETUUECKUX 3HAHUM Ul (PaKTHUYECKOro
MaTepHaga XUMHUH DIIEMEHTOB;

KoHKpeTHOE XMMHUYECKOe COeIMHEHNE MPEJICTABIsAET CO00M 3BE€HO B HENPEPHIBHON LIEMTH
IIPEBPALEHUI BEUIECTB, OHO YYacTBYET B KpPYrOBOPOTE XHMHMUYECKHX DIIEMEHTOB U B
XMUMHMYECKOH IBOJIIOLINN;

3aKoHBI NPHUPOJIBI OOBEKTUBHBI U IO3HABAEMbl, 3HAHHWE 3aKOHOB JIa€T BO3MOXHOCTb
YIPaBIIATh XUMUYECKUMHU TNPEBPALICHUSAMHU BEIIECTB, HAXOJUTh 3KOJIOTUYECKH Oe30IMacHbIe
crocoObl IPOU3BOJICTBA U OXPAaHBI OKPYXKAIOIEH Cpe/Ibl O 3arpsA3HEHHI.

Hayka u mpakTuka B3aMMOCBsI3aHbl: TpeOOBaHMS MPAKTUKU — ABWXKYIIAs CUJIa HAyKH,
yCIieXy MPaKTUKU 00YyCIIOBJIEHBI TOCTUKEHUSIMHU HAYKH;



Pa3BuTre XUMHUYECKOH HayKH CIY)KUT MHTEpEcaM 4eJOoBeKa U OOIIeCTBa B LIEJIOM, HMEET
T'YMaHUCTUYECKUN XapakTep M MPU3BAHO CHOCOOCTBOBATH PEIHICHUIO TIII00AJIBHBIX MpoOIeM
COBPEMEHHOCTH.

Oouweyuednvie ymeHus, HABLIKU U CHOCOObL 0eAMETbHOCHU:

Jannasi mporpaMma mpeaycMarpuBaeT (OPMUPOBAHME Yy y4aIuxcs oOmeydeOHbIX
YMEHHH M HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JCSITEILHOCTH M KIFOUYEBBIX KOMIETCHIMA. B
9TOM HaNpaBJICHUHU MPHOPUTETaMU Il ydeOHoro mpenmera «HeopraHwdeckas XuMHsS» Ha
CTYIIEHH OCHOBHOTO 0Opa3oBaHWsi Ha 0a30BOM YypPOBHE SIBISIIOTCS: CpaBHEHHE OOBEKTOB,
aHaJIM3, OICHKA, KIACCHU(HUKAIUSA TOJYyYCHHBIX 3HAHWK, MOWCK HH(POpPMAIMHA B PA3ITUIHBIX
WMCTOYHUKAX, YMEHUN HaOM0JaTh W ONHUCHIBATh IIOJIyYEHHBIC pE3YJIbTAThI, TPOBOJUTH
3JIEMEHTAPHBIN XUMUYECKUI IKCIIEPUMEHT.

[Iporpamma mocTpoeHa ¢ y4eTOM MEKIIPEIMETHBIX CBsI3el ¢ KypcoM (U3MKH 7 Kiacca,
I'JIe U3y4aroTCs OCHOBHBIE CBEJICHHS O CTPOCHUHU aTOMOB, M OMOJIOTHH, T/I€ JAETCSl 3HAKOMCTBO C
XMUMHMUYECKOM OpraHu3alnuen KJIeTKU U npolieccaMu oOMeHa BEIIECTB.

Jannass pabouass mporpamMmMa MOXET OBITh peaii30BaHa MpU  HCHOJIb30BAHUH
TPAIUIIMOHHONH TEXHOJOTHH OOydeHHUs, a TakkKe OJIEMEHTOB JpPYyrUX COBPEMEHHBIX
00pa30oBaTEeNbHBIX TEXHOJOTHHA, TEpPeIoBhIX (GOPM W METOJOB OOYydUeHHs, TaKHUX Kak
mpoOJIeMHBIN METOJ, pa3BHBaroIIee OOydYeHHWE, TECTOBBI KOHTPOJIh 3HAHMH W Jp. B
3aBUCHMOCTH OT CKJIOHHOCTEH, MOTPEOHOCTEH, BO3MOXKHOCTEH U CITIOCOOHOCTEH Kitacca.

PabGouas mporpamma mo xumuu B 8-9 Kilaccax cOCTaBJI€Ha Ha OCHOBE AaBTOPCKOM
nporpaMmmbl  O.C.  T'abGpuensiHa,  coorBeTcTBytomie — denepaqsbHOMY  KOMIIOHEHTY
rOCYJapCTBEHHOTO CTaHAapTa oOmero oOpa3oBaHus W JOMYIIEHHOW MUHHCTEpCTBOM
oOpazoBanus u Hayku Poccuiickoit @enepanuu. (I'adpuensu O.C. [Iporpamma Kypca XUMUHU IS
8-11 xmaccoB obmieoOpazoBarenbHbix yupexaenuit /O.C. 'abpuensH. — 3-¢ u3md., nepepad. u
nom. — M.: Ipoda, 2019.)

Pabouyas mporpamma paccumtana 8 kiacc Ha 70 y4ueOHBIX yacoB (2 yaca B Heneno), 9
kiacce - Ha 70 yueOHBIX YacoB (2 yaca B HECIIO),

OcHoBHOE cojepkaHue Kypca XuMuM 8-9 Kjacca CcOCTaBIAIOT CBEJEHHUS O
XUMUUYECKOM 3JIeMEHTEe U (opMax ero CymecTBOBaHUS — aToOMaX, M30TOINAaX, MOHAX,
MPOCTHIX BEHIeCTBAX M BAXXHEUIIMX COEIMHEHHSAX »dJieMeHTa (OKCHIaX W APYrux
OMHApHBIX COEJUHEHUSNX, KHCIOTaX, OCHOBAHUAX U COJISIX), O CTPOCHUHU BelUIeCTBA
(THUIOJIOTUM XUMHUYECKHX CBS3€d M BUAAX KPUCTAIIMYECKHUX PELIETOK), HEKOTOPBIX
3aKOHOMEPHOCTSX MPOTEKaHUs peakluil U ux kjaccuukanum.

Y4eOHO-TeMaTuyecKkuil miaH

B Tom
Paszen Tema KoanuecTBo | umcie,
4yacos KOHTP.
pao.
®a3a 3anycka (COBMeCTHOE NPOEKTHPOBAHHE U NJIAHNPOBAHUE Y4eOHOT0 I0/1a)
| Beenenue 6
@da3a NOCTAHOBKH M PellleHHsI CUCTEMbI Y4eOHBIX 32124
I ATOMBI XUMHYECKUX JIEMEHTOB 10 1
i [IpocTsie BemecTBa 7 1
v CoequHeHNnsT XUMUYECKHUX DJIEMEHTOB 14 1
\Y W3MeHenus, TPOUCXOJAIINE C BEIIECTBAMHU 11 1
VI PactBopenue. PactBopsl. CBolicTBa pacTBOpPOB 16
AIIEKTPOJIUTOB

PepanexcuBHas ¢aza




VII HToroBoe NoBTOpEeHUE, IEMOHCTPALS JIMYHBIX 9 1
JOCTHKCHUM Y4aIUXCs
Peseps 4
Hroro 70 5

COAEPXAHUE TEM YYEBHOI'O KYPCA JUJIA 8 KIIACCA

Bgenenue (6 u)

XuMHsI — HayKa O BEMIECTBAaX, UX CBOMCTBAX U MPEBpaIICHUIX.

[ToHsiTHE 0 XMUMHUYECKOM dBJIEMEHTEe U (OopMax €ro CymecTBOBAaHHS: CBOOOJTHBIX aTOMax,
MPOCTHIX U CJIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTIUYHE XUMHICCKUX PEAKIIUK OT (U3HUECKUX sABIeHUH. Ponb
XHMHU B JKH3HH YeaoBeka. XeMopuausg u xeMohoOus.

Kparkue cBemeHus W3 HWCTOPHHM BO3HMKHOBEHHUS WM Pa3BUTHSA XUMHH. [lepmon anxummum.
[Tonsatre o dumocodckom kamue. Xumus B XV| B. Pazsutne xumun Ha Pycu. Pobk oTedecTBeHHBIX
VUYEHBIX B CTAaHOBJICHHH XUMHYECKOM Hayku — padoTel M. B. JlomonocoBa, A. M. bytneposa, JI. U.
Meneneena.

XuMHYeCKass CUMBOJIMKA. 3HAKW XHMHYECKHX DJIEMEHTOB M MPOHCXOXKJICHWE WX Ha3BaHUM.
Xumudeckue ¢Gopmynbl. Wamekcel ©w  kodddumuentel. OTHOCHTENBHBIC aTOMHAs W
MOJICKYIIsIpHast MacChl. PacueT MacCOBOM JT0IM XUMHUYIECKOTO dJIEMEHTa 1o (hopMyJie BEIecTBa.

Ilepmoanueckas cucreMa XuMu4deckux 31eMeHToB . . Mennaeneena, ee CTpyKTypa: Manible
u OOJbIIME TIEPUOABI, TPYIIMILI M MOArpYHIEl (T1aBHas u moOouHas). [leproandeckast cucrema
KaK CIIPaBOYHOEC TIOCOOHE JIJIS TIOJIYICHHUS CBEACHUN 0 XUMHYCCKHX JJICMCHTAX.

Pacuernble 3amaun. 1. HaxoxaeHrne oTHOCUTEIILHON MOJICKYJISIPHOM MacChl BEIISCTBA IO €ro
XUMHUYECKOH (opmyiie. 2. Berurciaenne MaccoBOM JOIH XHMHUYECKOTO 3JIEMEHTA B BEILIECTBE IT0 €0

hopmyre.

Tema l
ATOMBI XUMHYeCKHX 3J1eMeHTOB (10 1)

ATOMBI KaKk (¢opMa CYIICCTBOBAaHHS XHMHYECKHX JJIEMEHTOB. (OCHOBHBIC CBEICHUS O
CTpoeHHH aToMOB. JloKa3aTeabCcTBa CIIOKHOCTH CTpoeHus aroMoB. OmbiTel  Pesepdopra.
IInanerapHas Moellb CTPOCHHUS aToOMa.

CocTtaB aTOMHBIX SjAep: HOPOTOHBI M HeHWTpoHBL. OTHOCHUTEIbHAs aTOMHas Macca.
BzauMocBs3b MOHATHN «IIPOTOH», KHEUTPOHY, «OTHOCUTEIbHAS aTOMHAs Maccay.

N3meHenue unciia mpoTOHOB B sIpe aToMa — 00pa30BaHKME HOBBIX XUMHUUYECKHUX AJIEMECHTOB.

H3MeHeHne yuciaa HEUTPOHOB B sape aromMa — oOpa3oBaHue u30TONOB. COBpPEeMEHHOE
OIIpeACCHUE MOHATHSA «XUMHUYECKHUN AIEeMEHT». M30TOMBI KaK pa3sHOBHAHOCTH aTOMOB OJHOIO
XHUMHYECKOTO DJIEMEHTA.

OnekTpoHbl. CTPOCHHE 3JICKTPOHHBIX 000JOUYEK aTOMOB XHMHUCCKHX 3JeMeHTOB Ne 1—20
nepuoaudeckoit cucteMsl J[. M. MengeneeBa. IloHATHE O 3aBEpIIEHHOM M HE3aBEPIICHHOM
ANIEKTPOHHOM CJIO€ (SHEPreTUYECKOM YPOBHE).

Ilepnognueckas cucreMa xuMudeckux sinemeHToB JI. M. MenaeneeBa u CTpO€HHE aTOMOB:
(bM3HYUECKHIT CMBICIT TIOPSIAKOBOTO HOMEPA JIEMEHTa, HOMepa IPYIIbl, HOMEpa Iepruoaa.

HM3MmeHeHne 4Yuncia SJIEKTPOHOB Ha BHEIIHEM JJICKTPOHHOM YPOBHE aToMa XHMHYECKOIO
JJIeMEHTa — 00pa30BaHUE IOJIOXKUTEIBHBIX W OTPHIATCIBHBIX HOHOB. MOHBI, 0Opa3oBaHHbBIC
aToMaMH{ METaJIJIOB U HEMETa/NIOB. IIpuurHBI M3MEHEHUS METAIUIMYECKUX M HEMETALUIMYSCKUX
CBOICTB B MIEPUOJIAX U TPYIIIAX.

OOpa3oBanne OWHApHBIX coeauHeHui. [loHsTHe 00 WOHHOW CBs3U. CXEMBI OOpPa3OBAHUS
HOHHOH CBS3U.

B3anmoaeicTBe aTOMOB XHMHYECKHUX 3JIEMEHTOB-HEMETAIIIOB MEXKTy CO00M — 00pa3oBaHHe
JBYXaTOMHBIX MOJICKYJ IIPOCTBIX BemiecTB. KoBalleHTHas HeNoOJIsIpHas XUMHUYECKas CBA3b.
DJIEeKTPOHHBIC U CTPYKTYPHBIC (POPMYIIBI.

B3aumoielicTBe aTOMOB XMMMUECKUX 3JIEMCHTOB-HEMETAIOB MEXAY CO00M — 00pa3oBaHHe
OMHAPHBIX COCAUHEHUI HEMETAIIOB. DJIEKTPOOTPHULIATEIILHOCTE. [IOHSATHE 0 KOBAJICHTHOM MOJISIPHOM
CBSI3U.




B3anmopeiicTBe aTOMOB XHMHYECKHMX 3JIEMCHTOB-METAUIOB MEXKIYy CO00H — oOpa3oBaHHE
METAINTMYECKUX KPUCTALIOB. IIoHATHE 0 METAIUIMISCKOM CBS3H.

JlemoHcTpanuu. Mojenn aTroMoB XHMHYECKHX JJIEeMEHTOB. Ilepmoandeckas cucreMa
xumuueckux anneMenToB 1. V1. Menjieneena.

Tema 2
IIpocrtoie BemecTBa (7 4)

ITosio)keHME METAIIJIOB U HEMETAJIJIOB B IIEPUOANMYECKON CUCTEME XMMUYECKUX nemeHToB /. 1.
MengeneeBa. BakHeHInme IIPOCTHIC BEIISCTBA — METAUIBI: KEJI€30, AJTIOMHHUM, KaJIbITHM,
MarHui, HaTpui, kaauii. OOmre GU3nIecKue CBOMNCTBA METAJIOB.

Baxwueiime mnpocTbie BeMIECTBA — HEMETaUIbl, O0pa30BaHHBIC aTOMaMH KHCIIOPO/Ia,
BOZIOPOJia, a30Ta, cephl, (ocdopa, yrinepoga. CrioCOOHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB K
00pa30BaHUIO HECKOJBKHX IPOCTBIX BEIIECTB — aJIOTPONHsA. AJIIOTPOIHBLIC MOIU(MHKAIIUN
kucioposa, ¢dochopa m ojoBa. MeTaUNIMYECKHE W HEMETAJUIMISCKHE CBONMCTBA IIPOCTBIX
BemecTB. OTHOCHUTEIBHOCTD JICJICHHS IIPOCTHIX BEIIECTB HAa METAJIIbI M1 HEMETaJTbI.

Ilocrostaaas ABoraapo. KommuectBo BeniecrBa. Mok, MomnsipHas Macca. MOJISpHBIN 00beM
razoo0pa3HbIX BemecTB. KpaTHble ¢ IMHUIBI KOJIHYECTBA BEIIECTBAa — MUJIIMMOJIb M KHJIOMOJIb,
MHUJUIUMOJIApHAS M KHJIOMOJIIDHAS MAacChl BEIIECTBA, MUIIAMOJISIPHBIA U KUJIOMOJISPHBII
00BEMBI Ta3000Pa3HBIX BEIISCTB.

Pacuersl ¢ wucmonap30BaHWEM TIOHATHH «KOJIMYECTBO BEIISCTBA», «MOJISIPHAS Maccay,
«MOJIIPHBIA 00BEM Ta30BY», «IIOCTOSHHAS ABOTAaApOY.

Pacuernrie 3amaun. 1. BeruncieHne MOJISPHO#N Macchl BEIIECTB IO XUMHUUECKUM (OPMYJIaM.
2. PacueTsl ¢ WCIONB30BAHMEM TIOHATHH «KOJHWYSCTBO BEIIECTBA», «MOJIIpHAsS Maccay,
«MOJIAPHBIN 00BEM I'a30BY, KIIOCTOSHHAS ABOTaIPOY.

Jemoncrpanuu. ITonydenne o3oHa. OOpasmpbl OSIOTO M CEpPOro 0JIoBa, OEIOro M KpPacHOIo
dochopa. Hekotopple MeTauiel M HEMETAJUIBI KOJMYECTBOM BemiectBa 1 moib. Mojens
MOJIIPHOTO 00BheMa ra3000pa3HbIX BEIIECTB.

Tema 3
CoennHeHMs XUMUYECKHUX 3J1eMeHTOB (14 4)

Crenens oxucnenus. OnpeaeciacHrue CTENEHN OKUCIEHUS 3JIEMEHTOB M0 XMMHUYECKOH GopMyIe
coequnenus. CocraBiieHHe (POpMya OWMHAPHBIX COCOUMHEHWM, OOImMI crmoco0 WX Ha3bIBaHUA.
BunapHble coenMHEHHSA: OKCHUIBI, XJOPUIBI, cynbduasl W np. CocraBieHHe UX (QopMy.
IIpencraBuTenn OKCHUAOB: BOJIA, YTJICKHUCIIBIM I'a3 M HeranieHast u3BeCTh.

2-1866
IIpeacraButenu IeTyYnXx BOAOPOIHBIX COSAMHEHHUI: XJIOPOBOAOPOI M aMMHAK.

OcHOBaHUsI, UX COCTaB U Ha3BaHHUs]. PacTBOPHMMOCTL OCHOBAaHHMM B Boje. TabOmwuiia
PacTBOPMMOCTH THIAPOKCHIIOB M cojiek B Boze. IIpeacTraBurenn mieaodeii: THAPOKCHIEI
HaTpus, Kalmua u Kanblua. IloHATHE O KadeCTBEHHBIX peaknusax. WMHAMKaTOpHI.
M3MeHeHne OKpacKkyu MHAUKATOPOB B IIEJIOYHOU Cpere.

Kucmaorsl, ux cocraB u HazBanus. Knaccudukanus kucnor. IIpeacraBurenu KUCIIOT:
CcepHasi, CoJIsiHas U a30THas. I3MeHeHUe OKpacKu MHJAUKATOPOB B KMCIIOTHOM cpefe.

Coim Kak npOou3BOOHEIE KMCJIOT U ocHOBaHMM. X cocraB m HazBaHusI. PacTBOpHMOCTH
coJieit B Bojie. [IpeacraBuTenu cojiei: XJIopu1 HaTpus, kKapOoHaT U ¢gocdar KambIus.

AMOpP(dHBIE U KPUCTAJUINYECKHUE BEIIECTBRA.

MeKMONeKyIIpHBIE B3aUMOJEHUCTBHS. THUITBI KPUCTAJIMYECKUX PEIISCTOK: HMOHHAA,
aTOMHAas, MOJICKYJISIpHAs M METaNIMYeCKas. 3aBHCHMOCTH CBOMCTB BEIIECTB OT THIIOB
KPHUCTAIINYECKUX PEIICTOK.

BemiecTBa MOJIEKYIISIPHOTO U HEMOJICKYJISIPHOI'O CTPOCHHS. 3aKOH IOCTOSIHCTBA COCTaBa
JUTSI BEIIECTB MOJIEKYJISIPHOTO CTPOCHUSI.

YucTtele BelIeCTBA U CMECH. [IpuMephbl >KUAKHUX, TBEPALIX U ra3000pa3HBIX CMECEH.
CBoiicTBa 4YHUCTBIX BelIECTB M cMeceil. Mx cocraB. MaccoBasgs M o00BeMHas IOIU
KOMIOHEHTa cMecH. PacueTsl, CBSI3aHHBIE C UCIIOJIL30BAHUEM IOHSITHS «TOJIS.

Pacuernnle 3amaum. 1. Pacuer maccoBoii M OOBLEMHOM J0JI€Eli KOMIIOHEHTOB CMECH
BemiecTB. 2. BhIMHCIEHHE MacCOBOM MOJM BEIISCTBA B PacTBOPE IIO M3BECTHOI Macce
PacTBOPEHHOI'O BEIISCTBA U MAacce pacTBOpHTEI. 3. BhIUNCIICHHE MAcChl PacTBOPSIEMOro
BEII[ECTBA M PACTBOPUTEIISL, HEOOXOAWMBIX IJIs HMPHUTOTOBJICHHS OIPEICICHHON MacCChI
pacTBopa ¢ U3BECTHOM MacCOBOM JI0JIE paCTBOPEHHOI'O BEILIECTBA.



JemoHncTpanmuu. OOpa3lupl OKCHIOB, KHCIOT, OCHOBaHHUM Hu coiuci. Mojemm
KPUCTAUTUYECKHUX PEIICTOK XJIOpHJIa HaTpHs, aaiMasa, okcuaa yriepoaa (1V). B3peis
cMecH Bozopoaa ¢ Bo3ayxoM. CriocoObl pa3aeneHus cMmeceid. JIMCTUIUISIIS BOIbI.

JlaGopaTopHble onbIThl. 1. 3HAKOMCTBO C OOpa3llaMH BEIIECTB Pa3HBIX KJIACCOB. 2.
Paznenenue cmeceii.

Tema 4

HN3menenusi, npoucxoasiue ¢ Bemecrsamu (11 1)

IlonsiTHe SBJICHHMM KaK HM3MCHCHHM, IIPOHMCXOOIIINX C BelIeCTBaMH. SIBJICHHS,
CBSI3aHHBIC C M3MEHEHHEM KPHUCTAIMYSCKOTO CTPOCHHS BEIISCTBA IIPH ITOCTOSHHOM €TI0
coctaBe, — (u3MUECKUe sBJICHUsA. DHU3NUCCKUE SBJICHUS B XHUMHUH: JUCTHIUISIIHS,
KpHUCTaJJIM3allys, BEIIapUBaHHUEC U BO3TOHKA BEIIECTB, ICHTPHU(YTrHPOBaHHUE.

SIBneHus, CBs3aHHBIE C HW3MEHCHHEM COCTaBa BEIIIECTBA, XUMHYECKHE PEaKITUH.
IlpuzHakn u yCIOBUS TPOTEKAaHUS XUMHYCCKHX peakiuid. I[loHstme 00 23K30- U
SHJIOTEPMUYECKHUX peaKkusax. Peaknuy ropeHust Kak 9acTHBIN CIIydal 9K30TePMHUUYECKUX
peaKIuii, MPOTEKAIOIINX C BBIJICICHUEM CBETA.

3aKOH COXpaHEHHS MAacChl BEMISCTB. XHMMHUYCCKHE ypaBHEHHsS. 3HAYCHHE HWHJICKCOB U
kodddurmmentoB. CocTraBiieHHE YpaBHEHHUN XUMHUYECKUX PEAKIIHH.

Pacuersl mo xumMudecknuM ypaBHEHUSIM. PemeHune 3a1ad Ha HaX0KACHUES KOJIMIECTBA
BEIIeCTBa, MacChl WX 00OBbeMa IMPOAyKTa PEaKIUU I10 KOJIMYECTBY BEIIIECTBA, MAacce WA
00BbEMY HCXOJIHOTO BEIIECTBA. PacdeThl ¢ HMCIOJB30BAHUEM TMOHSTHS «JIOJS», KOraa
HMCXOJIHOE BEIISCTBO JIaHO B BHJE PacTBOpa C 3aJaHHOM MAacCCOBOH HOJICH pacTBOPEHHOI'O
BEIIECTBA WIIN COACPIKHUT OIMPEASIICHHYIO JIOJIIO IIPHUMECEH.

Peakumn paznoxkenwus. [lousitTue o ckopocTtn XMMHYECKHUX peaknuil. KaramnzaTopsl.
depMeHTHI.

Peakimmn coenqubenus. KataauTudeckre U HeKaTaTHTHIECKUE peakiun. OOpaTuMEeIe 1
HeoOpaTHUMBbIE pPeaKIUH.

Peaknuu 3amMemieHus. OJIEKTPOXUMHUYCCKHN PsIJ  HAIPSKEHUH MeETaljIoB, €ro
HWCHOJIb30BAHUE JJIsi MPOTHO3UPOBAHUS BO3MOXHOCTH MPOTEKAHUS PEAKIUN MEXKIY
METaJUIaMUd U pacTBOPaMM KUCJIOT. PeaKluu BBITECHEHUSI OJHUX METAIJIOB U3 pacTBOPOB
WX COJIEH NPYTrUMHU METaJIaMH.

Peaknum oOMena. Peaknpmy HelTpanu3anuu. Y CJIOBHS MPOTCKAHUS peaKIuii oOMeHa B
pacTBOpax 10 KOHIA.

Tunel XUMHYECKUX PEaKIHUil (MO MPU3HAKY «YHUCJIO M COCTAaB MCXOIHBIX BEIIECTB U
MPOJYKTOB PEaKIIMM») Ha TIPUMEPE CBOUCTB BOJIbI. Peakiusi pa3iaoKeHUs — DIJICKTPOJIU3
BOJbI. Peakium coeauHEeHHsT — B3aMMOJCUCTBUE BOJbl C OKCHJIAMH METaIJIOB U
HemeTa)u1oB. [loHsiTHE «THAPOKCUABDY. Peakliuyu 3aMeeHnss — B3auMOJICHCTBHUE BOJIbI
C IICJOYHBIMM M MICJIOYHO3EMEIbHBIMU MeTallaMu. Peakinuu obMeHa (Ha mpumepe
TUIPOJIN3a CYJIb(UIa aTIOMUHHUSA U KapOuia KaabIlus ).

Pacuernble 3amaum. 1. BpruucieHue mno XUMHMYECKUM YpPaBHEHUSIM MACChl WU
KOJIMYECTBA BEIIECTBA II0 H3BECTHOM Macce WJIM KOJIMYECTBY BEIIECTBA OJHOIO W3
BCTYIAIOIIMX B PEaKIMIO BEIIECTB WJIM MOPOAYKTOB peakuuu. 2. BplumcieHue Macchl
(koimuecTBa BellecTBa, oObeMa) MPOJYKTA PEAKIIMH, €CJIM H3BECTHA Macca HCXOHOTO
BEIIIECTBA, COACPIKAILErOo OINPEACIICHHYI0 00 npuMmece. 3. Bpluuciaenue wmaccol
(konmuuecTBa BeEIIECTBa, 00beMa) MPOJAYKTA PEaKIMH, €CIU W3BECTHA Macca pacTBopa
MaccoBas J0J1sl PAaCTBOPEHHOT'O BEIIIECTBA.

JlemoncTpauuu. Ilpumepsl ¢u3MYecKHMX SABJICHUI: a) miiaBiaeHue IapaduHa; 0)
BO3rOHKa HOJa WJIHM OCH30MHOW KHCJIOTHI; B) pacTBOPEHHUE IepMaHraHaTa Kajus, T)
nudy3uss AYMMCTBIX BEIIECTB C TOpPSAIIEH JaMIIOYKH HakaauBaHUSA. I[Ipumepsl
XUMHUYECKUX SIBJICHUM: a) ropeHue MmarHusi, ¢ocdopa; 0) B3anMOICHCTBUE COJISTHOU
KHCJIOTBI C MpamMOpOM WM MeJoM; B) moiydenue ruapokcuna wmeau (I1); 1)
pacTBOpEHHE MOJIYYEHHOTO THAPOKCHAA B KHCIIOTaX; 1) B3auMozeihcreue okcuaa meau (11)
C CEpHOW KHCJIOTOM TIpPW HArpeBaHWM; €) pas3JIOKCHHE TepMaHraHata Kajus, X)
B3aMMOJCHCTBUE pa30aBJICHHBIX KHCIOT C MeTaulaMHu; 3) pa3jioKEHHE IePOKCHIA
BOJOPO/A; 1) JIECKTPOJIN3 BOJIBI.

JladopaTopHble onbIThbl. 3. CpaBHEHHE CKOPOCTH HCIIApEHHUs BOJALI U CIHUpPTa IO
HWCYC3HOBEHUIO MX Kamedb Ha (UIbTpoBalibHOU Oymare. 4. OKHCIICHHE MEIU B TUIAMEHHU
COUPTOBKM WU Topenku. 5. IloMyTHeHHE U3BECTKOBOM BOJBI OT BBIJIBIXa€MOTO
yriiekucjoro raza. 6. [lomydyeHue yriekuciaoro rada B3auMOJAECHCTBUEM COJIbl U KHUCJIOTHI.
7. 3amenienne meau B pacteope xiopuaa meau (1) sxenezom.



Tema 5
PacrBopenue. PacTBopsl.
CBoiicTBa pacTBOPOB 3J1eKTPoauToB (20 u)

PactBopenue kak GuU3MKO-XUMHUYECKUH mpouecc. IloHaTHe O THAparax H
kpuctamioruaparax. PactBopumocts. KpuBbie  pacTBOPUMOCTH  KakKk  MOJENb
3aBUCHUMOCTH pPAacTBOPHUMOCTH TBEPABIX BEIIECTB OT TeMIleparypsl. HacklmeHHbIe,
HEHACHIIICHHBIE W TIE€PECHINICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JI HPUPOABI U
CEJBbCKOro X03MCTBA.

[TousTue 00 AIEKTPOJUTHYCCKON IUCCONHANHMU. DJICKTPOJIHUTHI U HEIJISKTPOIUTEHL
MexaHu3M JOUCCOUMAIIMU DJIEKTPOJUTOB C PA3JIUYHBIM THUIOM XHUMHUYECKOW CBS3U.
CreneHb 3I€KTpOIUTHYECKON Auccoranvy. CUIIbHBIE U ca0ble 3JIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUHU DIEKTPOJUTHUYECKON muccornmanvu. VoHHBIE ypaBHEHUS
peakuuid. YCIIOBUS MPOTEKAHMs PEeaKIM 0OMEHa MEXIY JICKTPOJIMTaAMH JI0 KOHIIA B CBETE MOHHBIX
IIPEICTABICHUH.

Kinaccudukarus noHOB U UX CBOMCTBA.

Kucnotel, ux xmaccudukanus. Jlucconuarysi KUCIOT W WX CBOWCTBA B CBETE TEOPHH
AIEKTPOTUTHIECKON Juccoranui. MoJIeKyJsipHbIE ¥ MOHHBIC YPaBHEHHS PEaKIUN KHUCIIOT.
BzaumopaeiicTBUe KHUCIOT ¢ MeTallllaMd. DJISKTPOXMMHUYECKUN Ps HANPSHKCHUM METalIoB.
B3anMoseiicTBre KUCIOT ¢ OKCHJIAMH METAJUIOB. B3ammoaelicTBHE KUCIOT ¢ OCHOBAHUSIMU —
peakmms HeuTpaau3anuu. B3ammoaelcTBHE KHCIOT ¢ CoisMH. Vcmonp3oBaHWe TaOIHITBI
PacTBOPUMOCTH JIJIsI XapaKTEPUCTUKH XUMHUYECKUX CBOWCTB KUCIIOT.

OcHoBanus, ux knaccudukamnus. Jlucconnanusi OCHOBaHMM M WX CBOWCTBA B CBETE TEOPUU
3JIEKTPOJIMTHUECKON Aucconmanui. B3auMoaecTBHE OCHOBAHUM C KHUCJIOTaMH, KHCIOTHBIMHU
OKCHJaMU ® coiisiMA. Vcmonb3oBaHWe TaONMIBI  PACTBOPUMOCTH ISl XapaKTEPUCTUKH
XUMHUUYECKUX CBOMCTB OCHOBaHU. Pa3okeHne HepacTBOPUMBIX OCHOBAHUH MPU HATPEBaHUH.

Coun, ux Kiaccuukays U JUCCOIUAaINS pa3IMIHbIX TUIIOB cojieii. CBOICTBA Ccoeii B CBETE
TCOPHUH DJICKTPOJUTHYSCKON Aucconuanuy. B3anmmoeicTBHE COoJie ¢ MeTallaMH, YCIIOBHS
MPOTEKaHUsI ATUX peaknuil. BzammopeicTBue coieil ¢ KHCIOTaMH, OCHOBAaHUSMH M COJISIMH.
Hcnonp3oBanue TaOIUITBI pACTBOPUMOCTH TSI XapaKTEPUCTUKU XUMHUUECKUX CBOWCTB COJICH.

O06o0061eHme cBefieHni 00 OKCHIaX, UX Ki1acCu(UKAIIUU 1 XUMUUECKUX CBOMCTBAX.

['enernueckue psAabl METAJIOB M HEMETAUIOB. ['eéHeThueckas CBsI3b MEXIYy Kiaccamu
HEOPraHMYECKUX BEIIECTB.

OKUCIUTEIILHO-BOCCTAHOBUTEIIbHBIE peaki. OKUCIUTENb M BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTaHOBJICHHE.

Peakiuu moHHOro oOMEHa M OKHUCIUTEIBHO-BOCCTAHOBUTENbHBIC peakuuu. CocraBieHUE
YPaBHEHUI OKHUCITUTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOIOM 3JICKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAUIOB W HEMETAJJIOB, KHUCIOT M COJIEH B CBETE
MPEACTABIICHUH 00 OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX ITPOIIECCaX.

JemoHcTpanuu. VcrbiTanue BemecTB M UX PacTBOPOB Ha AJIEKTPOINPOBOIHOCTh. J[BUKEeHUE
OKpAILICHHBIX HOHOB B AJIEKTPUUECKOM I10JI€. 3aBUCUMOCTD AJIEKTPOIPOBOAHOCTH YKCYCHOM KUCIIOThI
OT KOHIICHTpauuu. B3aumopeiicTBHe HUHKA C CEpoi, COJITHOM Kucnoroi, xmopumoM memu (11).
['openue maruus. B3aumoieiicTBre XJIOpHOM M CEPOBOOPOIHOM BOIBI.

JladopaTopHble onbIThl. 8. Peakiiuu, XapakTepHble Uil PacTBOPOB KHUCIIOT (COJISTHOM WIIM
cepHoi). 9. Peakiuu, XxapakTepHble JUIsl pACTBOPOB IIEIOYCH (THAPOKCUIOB HATPHUS UITH KaJIHs ).
10. ITony4yeHue ¥ CBOMCTBA HEPACTBOPUMOIO OCHOBaHMs, Hanpumep rugpokcuaa meau (1), 11.
Peakiuu, xapakTepHbIe 1711 pacTBOPOB couiei (Harpumep, s ximopuaa meau (). 12. Peakiuu,
XapaKTEepHBbIC JJII OCHOBHBIX OKCHJIOB (Hampumep, s OKcuaa Kamblus). 13. Peaxiuw,
XapaKTepHbIe I KUCIOTHBIX OKCHIOB (HampuMep, s YIIIEKHCIIOro ra3a).

B pe3yabTaTe H3yueHUsi JAHHOTO NpeaMeTa B 8 Kiacce yYaluiics 10JI2KeH 3HATD:

® OCHOBHbIE (POPMBI CYIIECTBOBAHUS XUMHUYECKOTO JJIEMEHTa (CBOOOIHBIE AaTOMBI,
MIPOCTHIE U CIIOKHBIE BEIIECTBA),

e (OCHOBHBIE CBEJCHUS O CTPOEHUH aTOMOB 3JIEMEHTOB MaJjibIX MEPHUO/IOB,

e  OCHOBHBIE BUJIbI XUMUYECKOU CBSI3H,

e Tunel KPUCTATIIMYECKUX PELIETOK,

L4 CDaKTOpLI, OMpCACIIAOINEC CKOPOCTh XUMHUYCCKUX peaKuHﬁ N COCTOAHHUE XUMHUYCCKOTO
paBHOBECHA,



e TuUIOJIOTHI0O XMMUYECKUX PEAKLIUN 110 pa3IMYHbIM IIPU3HAKAM,

e CyIIHOCTb EKTPOJUTUYECKON PEAKIINH,

e HasBanus, cocTaB, KJIaCCH(PUKALNIO U COCTaB BAXHEHUIINX KIACCOB HEOPraHMYECKUX
COCIMHEHUN B CBETE€ DJIEKTPOJIMTUYECKOW JUCCOLMALMU M C [O3UIUN OKUCICHUSA —
BOCCTaHOBJICHUSI.

Yuammecsi 10JI’KHbI yMeTh:

e [lpumeHsaTh crneayroUIue MOHATHS: XUMUYECKUH 3JI€MEHT, aTOMbl, U30TOIIbI, MOHBI,
MOJIEKYJIbI; IPOCTOE M CJI0)KHOE BEIIECTBO; AUIOTPONMS; OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAs Macchl, KOJIMYECTBA BEILLECTBA, MOJSIPHAs Macca, MOJIAPHBIM 00BEM, 4YHCIO
ABorajipo; 31eKTpOOTPUIATEIbHOCTb, CTENIEHb OKUCIEHUSI, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
MPOLIECC; XUMHUYECKas CBsI3b, €€ BHJbl W PA3HOBHJIHOCTH; XHMHYECKash peaklus U ee
KJIaCCU(UKAIMU; CKOPOCTh XMMHUYECKON PEaKIMU U (PakTOpbl €€ 3aBUCUMOCTH; 00paTMMOCTh
XMUMHMUYECKON peaKkiuu, XMMHUUECKOe PAaBHOBECHE U YCIIOBHSI €r0 CMELIEHHUS; DIIEKTPOJINTHYECKast
JYccoLMalus, TUApaTalis MOJIEKYJ W HMOHOB; MOHBI, UX KilacCU(UKaIMs M CBOICTBA;
ANEKTPOXUMHUYECKHUN PsAJl HAIIPSIKEHUN METaJlIOB;

e Pa3piacHATH CMBICT XUMHYECKUX QOpPMYI U ypaBHEHUH; OOBACHATH JeWCTBUE
M3YYEHHBIX 3aKOHOMEpPHOCTEH (COXpaHEHHUsI MacChl BEIIECTB IMPU XUMHUYECKUX PEaKIUsX);
OTPENENATh CTENEeHU OKUCICHHs aTOMOB XUMHUYECKMX JJIEMEHTOB 1O QopMylnaM UX
COEIMHEHUI; COCTABJIATh YPAaBHEHUS pEaKIMH, OMNpeAensiTh HMX BHJI M XapaKTepU30BaTh
OKUCJIUTEJIbHO — BOCCTAHOBUTENIbHBIE pPEaKIUH, ONPEeAeNsATh IO COCTaBy (XUMHYECKUM
(dbopMynaM) NMpUHAIIEKHOCTh BEIIECTB K Pa3IMYHBIM KJlacCaM COEAMHEHUHN M XapaKTepHU30BaTh
UX XUMHYECKHE CBOWCTBA, B TOM YHCIE M B CBETE€ DJIEKTPOJIUTHYECKON AHUCCOLMAIINY;
YCTaHaBJIMBAaTh T'E€HETHYECKYI0 CBSA3b MEXIy KJaccaMd HEOPraHMYECKUX COEOUHEHHH U
3aBUCHUMOCTb MEXJly CTaBOM BEIIECTBA U €r0 CBOWCTBAMU;

e OOpamatecs ¢ JabopaToOpHbIM O00OPYJIOBaHWEM; COOMIOAATh IIpaBUJIa TEXHUKU
0€30I1aCHOCTH; IPOBOJAUTH MPOCTbIE XUMHUYECKHE ONBITHI; HAOII0AaTh 3a XUMHUYECKUMHU
nporeccaMu U 0PopMIISATh PE3yabTaThl HAOIIOICHHI;

e [Ipou3BoauTh pacyeTsl IO XMMUYECKUM (OPMYJIaM U YPAaBHEHHSIM C MCIIOJIb30BAHUEM
W3YyYECHHBIX MMOHATUH.
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KAJTEHIAPHO-TEMATHUYECKOE INTAHMPOBAHUNE

Ipeamer Xumus

Kimaccer  8-9

VYuurens  Hosuk H.T'.

KommuecTBo yacoB Ha roxa:

8wmacc 35  wyac, BHememo 1 wyac.

Oxmacc 35  wyac, BHememo 1 wac.

[11aHOBBIX KOHTPOJIBHBIX YPOKOB , 3aUeTOB , TECTOB ,
aJIMUHUCTPATUBHBIX KOHTPOJbHBIX YPOKOB Jac.

TBOPYECKUX IPOEKTOB
[nanuposanue cocrasieHo Ha ocHoe TpeboBanuii DI'OC OOO, paboueii nmporpamMmsl 110
npenmety, yuebHoro miaana ['bOY KO «CILIOP JI. JIaTbiHHHONW

VYuebHuk (Xumus. 8- 9 knacc. basossiit yposens, O.C. ['abpuensia
BEPTUKAJIb (©I'OC)./ Apoda, 2019)




YyeGHO-TeMaTHYeCKOe MVIAHMPOBAaHME N0 XMMHUHU B 8 Kiacce

Ne Tema ypoka Koua-Bo Tun ypoka Buabi koHTpOJIS, JlomaiHee 3a1aHue JaTa npoBenenus
YPOKOB H3MEpPUTEIU Ilnan dakr
Tema 1. BBenenmne. IlepponayanbHble XUMHYECKHE NOHATHS 6 YacoB
1 | [Ipenmer xumuu. 1 YPOK [Ipenucnosue.
Bemectna. dhopmupoBaHus §1(c.5), ymp.1.
HOBBIX 3HAHUU
2 | [IpeBpareHus BEIECTB. 1 KOMOMHUPOBAHH | MHAMBUAYaJIbHBII §2,3 ynp.4,5
Poisib xumuu B KH3HU BIl YPOK OIpoC
4eJloBeKa
3 | [lepnommveckas cucrema 1 KOMOMHUPOBAHH | MHAMBUAYaJIbHbII §4, ynp.4, BEIy4nuTh
XUMHUYECKUX AJIIEMEHTOB. BIl YPOK OIpoC 3Haku 20 mepBbIX
3HaKH XUMUYECKHUX 3JIEMEHTOB
3JIEMEHTOB
4 | Xumuaeckue GopMyIIbl. 1 KOMOWHHPOBAHH | MHIAMBUYaJTbHBIN §5, ynp.4
OtHOCuUTENbHAs aTOMHAs U BII YPOK omnpoc
MOJIEKYJIIpHAsI MACCBHI.
5 | PacueTsl mo xumMudecKkoi 1 KoMOunupoBann | 85, ymp.1,2,3. §5 (MOBTOPUTH),
dhopmyse BemecTBa bIl YPOK Onpenenuthb yop.8
MaccoBas 1011 37IEMEHTa B KAueCTBEHHBIN U
COEIMHEHUH KOJIMYECTBEHHBII
COCTaB, TUI BEUIECTBA
o gopmyre
YIJIEKHUCIIOTO Ias3a,
BOJIOPOJia, NIFOKO3BI
6 | Ilpaktuueckas paborta Nel. 1 [IpakTuueckas WHCTPYKIUS BolyunTts npasuia
3HAKOMCTBO C .pabota M0 TEXHUKE
nabopaTopHBIM 0e30macHOCTH

obopynoBanuem. [IpaBuna
Th




Tema 2. ATOMBI XUMHYECKHX djdeMeHTOB. 10 uacosB.

7 | OCHOBHbIE CBEJICHUS O U3Y4ECHHUE U KapTOYKHU §6, ynp.1, 5
CTPOCHHHU aTOMOB MEPBUYHOE
3aKperieHue
3HaAHUH
8 | SnepHble peakuuu. KOMOMHUPOBAHH | MHAMBUAYaJIbHbII 87.
H3oTomsI. BIl YPOK OIpoC
9 | Crpoenue MeKTPOHHBIX HU3y4YECHUE U WHVBHTyaJIbHBIN §8, ynp.1, 2.
000JI0YEeK aTOMOB MIEPBUYHOC orpoc
3aKperieHue
3HaAHUU
10 | Ilepuomuyeckuii 3aKOH U KOMOWHHPOBAHH | KapTOUYKH §9 (c.53-55), ynp.1
MepuoIuvecKas cucTemMa bIil YpOK
XHWMHUYECKUX FIIEMEHTOB
H.M.MengeneeBa
11 | UonHas cBs3b KOMOWHHUPOBAHH | BeIOEpUTE (OPMYIIBI §9 (c.56-58), ynp.2.
bIl YPOK BEIIECTB C HOHHOU
ceszpro:NaCl, CaS,
HF
12 | KoBasieHTHas HEMOIsIpHAs KOMOWHHUPOBAHH | BhIOEpUTE (OPMYIIBI §10, ynp.2, 3
CBSI3b bIi YPOK BEILIECTB C HIOHHOM
ceszpro:NaCl, CaS,
HF
13 | KoBaneHTHas moysipHast KOMOMHHMpOBaHH | ¢poHTanbHas Oecena, | §11, ynp.2(6)
CBSI3b bIil YpOK KapTOUYKU
14 | Merannunueckasi CBsI3b KOMOUMHUpPOBaHH | ()poHTanbHas Oecena, | §12, ymp.3
bIil YpOK KapTOUYKU
15 | IloBTOpeHue YPOK 000011eH s, | KAPTOUKU IToBTOP.
cUcTeMaTu3aluu 84-12

U KOppEKLIUU




3HAHUH

16 | KonTpomapnas padora Nel YPOK KOHTPOJIS KOHTpOJIbHAs paboTa
10 TEMaM:
«IlepBoHauyanbHBIE
XUMHYCCKUEC TTOHATHSI,
« ATOMBI XUMUYECKUX
3JIEMEHTOBY
Tema 3. IIpocThie BemecTsa 7 4acos
17 | Ilpocthie BermiecTBa - 3y4YeHue u ¢dpouransHas 6eceqa | §13.
MeTaJlIbI MIEPBUYHOE
3aKperyieHue
3HaHUU
18 | IIpocrthie BemiecTBa - H3y4YeHHue u dbponTanbHas 6ecena | §14, ynp.3.
HEMeTaJlJIbl MIEPBUYHOE
3aKperieHHe
3HaAHUU
19 | KonudecTBo BemiecTBa. KOMOWHHUPOBAHH | MHJAUBUIYATbHBIN §15, ynip.2.
MognspHast macca bIl YPOK OIpOoC
20 | MousipHbIii 00BEM Ta30B. KOMOMHHMpOBaHH | ¢poHTanbHas Oecena, | §16, ynp.5.
3akoH ABOTraapo bIi YPOK KapTOYKH
21 | Pemenue 3amad ¢ YpOK- dbponTtanbHas 6ecena, | [loTop.
KCTO0JIb30BAHUEM MTOHATHI YIpa)KHEHUE KapTOYKH 815-16, ynp.3 Ha
«KOJIMYECTBO BEIIECTBAY, c.82, ynp.4 nHa c.85.
«MOJISIPHAS Maccay,
«MonspHbIi 06BEMY,
«4uCcio ABOTAIPO»
22 | IloBTOpEHME O TEME YPOK 000011eH s, | KAPTOUKU IToBTOP.
«IIpocThie BenecTBa» CUCTEMATU3AINU 813-16




U KOPPEKLUHA
3HAHUH

23 | KonrponpsHas pabota Ne2 YPOK KOHTPOJIS KOHTpOJIbHAs paboTa
o teme «IIpoctsie
BEIIECTBAY
Tema 4. CoenHeHUs1 XMMHYECKHUX 3J1eMeHTOB 14 yacoB
24 | CterieHb OKUCIICHHS U 3y4YeHue u dbponTanbHas 6ecema, | §17, ymp.1, 2.
TIEPBUIHOE KapTOUYKH
3aKperieHue
3HaAHUU
25 | BaxxHelmue Ki1acchl KOMOMHHMpOBaHH | ¢poHTaNbHAs Oecema, | §18, ynp.4, 5
OMHAPHBIX COCTMHEHUN — BIl YPOK KapTOYKH
OKCHJIBI U JIETy4He
BOJIOPOJIHBIE COETMHEHUS
26 | OcHoBaHus KOMOWHHMpOBaHH | ¢ppoHTanbHas Oecena, | §19, ynp.4, 5
bIil YpOK KapTOYKHU
27 | Kucnotsr KOMOWHHMpOBaHH | ¢ppoHTanbHasg Oecena, | §20, ymp.1, 4.
BIil ypOK KapTOUYKHU Bbryunts dpopmyisl
KHCIOT (Ta0.5,
c.109)
28 | Comu KOMOMHHMpOBaHH | ¢poHTanbHas Oecena, | §21, ynp.2, 3.
29 BIil YpOK KapTOUYKU Bbryunts Ha3BaHus
couteit (Tab.5, ¢.109)
30 | OcHOBHBIE KITaCChI o0o01marontuii ¢ponTansHas Oecena, | § 18-21
HEOPraHMYECKHUX BEIIECTB KapTOUYKU
31 | Kpucramnnueckue U3yYEHUE U ¢dponTansHas Obecena, | §22
pemietku. AMopdHbIE U NEePBUYHOE KapTOUYKU
KPUCTAILTTUYECKHE 3aKperieHue
BEIECTBA 3HAHUH




32 | YucTele BemecTBa M CMECH U3Y4ECHHUE U WHJVBH1yaJIbHBINA §23, ynp.1-4.
NepBUYHOE OmpocC
3aKpeIyIeHUe
3HaHUHU
33 | Paznenenue cmecei. KOMOWHUPOBAHH | WHAWBHIYATbHBIN §24, ynp.2-4
OuncTKa BEIIECTB. bl YPOK OIpOC
34 | Ilpaktudeckas pabora No2 [IpakTnueckas WHCTPYKIUS
«OuncTKa 3arpsi3HEHHON pabora
ITIOBAPEHHOM COJIN
35 | MaccoBas 1 00beMHAS OIS KOMOMHHMpOBaHH | ¢poHTaNbHAs Oecema, | § 24, ymp. 5-7
KOMIIOHEHTOB CMECH B YPOK KapTOYKH
36 | Ipaktudeckas padorta Ne3 MpaKTU9IecKast UHCTPYKIIUS [ToBTOD.
«[Tpurorosnenue pacreopa pabota 817-24
C 3aJTaHHOM MaccoOBOM
JI0JIEN PaCTBOPEHHOTO
BEIIECTBA»
37 | KonTponbHas padota Ne3 YPOK KOHTPOJIS KOHTpPOJIbHAs paboTa
no teMe «CoequHeHus
XUMUYECKHUX JIEMEHTOBY
Tema 5. U3meHeHus, npoucxoasinue ¢ Bemecrsamu 11 yacos
38 | XuMuueckue peakiuu KOMOWHHMpOBaHH | poHTanbHas Oecena | §26, Bomnp.1-6
bIi YPOK
39 | XuMuueckue ypaBHEHHUS. KOMOMHHMpOBaHH | ¢poHTanbHas Oecena | §27, ynp.3, 4.
3aKOH COXpaHEHUsI MacChl bIi YPOK
BEIIECTB.
40 | CocraBneHue ypaBHEHHI YPOK- §28, ynp.2, 3 §28, ynp.5.
XUMHUYECKHUX peaKIuii yIpaKkHEeHHe
41 | PacueTsl N0 XUMUYECKUM YPpOK- Texymmui. § 28, ynp. | § 28, ynp. 3, ynp. 4,
YPaBHEHUSAM YIPaKHEHHE 3.8 27, ynp. 4 c. 146
42 | Peakiuu pa3ioxKeHus KOMOMHUPOBAaHH | KAPTOUYKHU §29, ynp.1, 5




bII YPOK

43 | Peakiuu coenmHEHHS KOMOWHUpOBaHH | (hpoHTanmbHAs Oecena, | §30, ymp.1, 8
bII YPOK KapTOYKHU
44 | Peakiuu 3aMeIleHUs KOMOMHHMpOBaHH | ¢ppoHTaNbHAs Oecena, | §31, ynp.1, 2, 3
bII YPOK KapTOYKHU
45 | Peakiuu oOMeHa KOMOMHHpOBaHH | ¢ppoHTaNbHas Oecema, | §32, ymp.3, 5
bII YPOK KapTOYKHU
46 | Tumbl XUMUYECKUX KOMOMHHMpOBaHH | ¢poHTaNbHAs Oecena, | §33, ynp.3, 4
peaKkuuii Ha IpuMepe BIl YPOK KapTOYKHA
CBOICTB BOJBI
47 | IloBTOpEHUE TIO TEME: ypok oboOmienus, | dbpoHTanbHas 6ecena, | [loTop.
«3menenus, CHUCTEMAaTH3aIlUU | KapTOUYKH §25-33
MIPOUCXO/ISIIINE C 1 KOPPEKIIHN
BEIICCTBAMMI. 3HaAHUU
48 | KonrposbHas pabota No4 YPOK KOHTPOJIS KOHTpPOJIbHAs paboTa
o Teme «M3meHeHus,
MIPOUCXOISIINE C
BEIIECTBAMUIY
Tema 6. PacTBopenue. PactBopbl. CBoiicTBa PACTBOPOB 3JIEKTPOJIUTOB. 20 4acos
49 | PactBOpeHue. U3y4eHue u dpouTanbHas Oecena | §34, ynp.3-6.
PactBOpuMOCTH BeliecTB B EPBUYHOE
BOJIE 3aKperyieHe
3HaHUU
50 | DAEKTPOIUTHI U koMOuHupoBanH | Texymwmii. Yop. 1,4,5 | § 35, ynp. 1,4, 5
HERJIEKTPOJIUTHI bIil YpOK
51 | OcHOBHBIE NOJ0KEHUS KOMOMHMpOBaHH | ppoHTanmbHas Oecena, | §36 (c.198-200),
TEOpUH Bl ypOK KapTOUYKU ymp. 1.
ANIEKTPOIUTUYECKOM

JUuccolanun




52 | NoHHbIC ypaBHEHUS KOMOMHHMpOBaHH | ¢ppoHTaNbHAsK Oecena, | §37, ynp.3,4.
bII YPOK KapTOYKHU
53- | KucnoTsl B cBETE TEOpHU KOMOMHHMpOBaHH | ¢ppoHTaNbHAs Oecena, | §38. ynp.4,5.
54 | aNEeKTPOIUTUYECKON BIil ypOK KapTOYKU
JMCCOLIMAIIUU
55- | OcHOBaHUs B CBETE TEOPUHU KOMOMHHMpOBaHH | ¢poHTaNbHAs Oecena, | §39, ynp.3.4.
56 | snmeKTpoNMUTHIECKOM BII YPOK KapTOYKHU
JIMCCOLIMAIIUU
57 | Okcumbl B CBETE TEOPUH KOMOMHHMpOBaHH | ¢poHTaNbHas Oecena, | §40. ynp.2,5.
ANEKTPOJIUTHYECKON BII YPOK KapTOYKHU
JMICCOLIMAIIUU
58 | Comu B cBeTE Teopun KOMOMHHMpOBaHH | ¢poHTaNIBbHAs Oecena, | §41, ynp.2,3.
ANEKTPOJIUTHYECKON BII YPOK KapTOYKHU
JIMCCOLIMAIIUU
59 | I'emeTnueckas CBS3b MEXKIY KOMOMHHPOBAHH | KapTOUYKH §42, ynp.3,4.
OCHOBHBIMH KJIacCaMU bIil ypOK
HEOPraHUYECKUX
COEIUHEHUN
60 | ITpakTunueckas padora Ne 4. MpaKTUYECKast WHCTPYKIIMS IToBTOPUTH
«BblIoNIHEHNE OTIBITOB, pabora
JIE€MOHCTPHUPY-
IOLUX TEHETUUECKYIO CBSI3b
MEXAY OCHOBHBIMU
KJIacCaMH HEOPraHUYeCKUX
COEOUHEHUN. »
61 | OxucnuTenbHO- U3Yy4YEHUE U KapTOYKHU §43, ynp.7.
BOCCTaHOBUTEJIbHbBIE EPBUYHOE
peaxiuu 3aKperieHue
3HAHUU
62 | OkucnuTensHo- YPOK- KapTouky, §43, §43, ynp.4,5,6.
BOCCTaHOBUTEIIbHBIE YIPa)KHEHHE ynp.1,2,3.4.
peaxiuu
63- | CBoiicTBa BemecTs KOMOMHUPOBAaHH | COCTaBUTh yp-si [MoaroToBuUTHCS K




64 | u3y4eHHBIX KIACCOB Bl YPOK peakuuii, IIPaKTUYECKON
COEJIMHEHUI B CBETE XapaKTEePU3YIOIINX pabote Ne9 c.242-
OKHUCJIUTEIIBHO- XHUMUYECKHe CBoMcTBa | 243.
BOCCTaHOBUTEIIbHBIX CEpHOM KUCIIOTHI,

peakuuii u ¢ mo3unuu TIJ]

TUIPOKCH/IA KaJus,
OKCHJIa HATPUS

65- | O6oOrmeHue n ypok 000011eHus, | ¢ppoHTanbHas Oecena, | [loBToputh Bech
66 | cucremaru3anus 3HAHHUA 1O CHCTEMAaTH3allMN | KapTOUKH MaTepuall.
Kypcy 8 Kjacca, peiieHue Y KOPPEKIINU
pacyeTHBIX 3a/1a4 3HaHUHU
67- | UtoroBast KOHTPOJIbHAS YPOK KOHTPOJIS KOHTpOJIbHAs pabota | HOMBUIya bHBIE
68 | pabora Ne5 3a xypc 8 JIOMAITHUE 33 aHUS

KJ1acCa 1 €€ aHaJIn3

B cooTBeTCTBUM ¢ yueOHBIM IJIAaHOM Ha M3Y4YCHHE XMMHH B 9 Kilacce OTBOIUTCS 2 Yaca B Henenro, 70 4acoB B roj, npu
HOPMAaTHBHOW TPOJODKUTEIBPHOCTH y4eOHOro roja 35 y4eOHBIX Hemelnb. B COOTBETCTBHHM CO CIIOKMBIIEHCS TPaKTHKOW
OpraHM3aIlid OCHOBHOTO o0O0IIero o0pa3oBaHUsS B OO0pa30BaTENbHBIX YUPSKACHUSAX OOIIero oOpa3oBaHUS peaabHas
IPOJIOJDKUTEIIBHOCTh YU9€OHOIO Tojia MEHbBIIE HOPMAaTHUBHOW M cocTaBisieT 34 ydeOHble Hemenu. Takum oOpa3om, Bpems,
BBIJIEIsIEMOE Pab0oUMMH y4eOHBIMY IUITaHAMU Ha M3YUYCHHE XUMHH B 9 Kilacce Ha MpakTUKe paBHO 70 4Yacos.

C y4éroM HEM30CKHBIX MOTEPh YICOHOTO BPEMEHH, BBI3BIBAEMBIX Pa3IMYHBIMH OOBECKTUBHBIMH TPUYMHAMH, & TAKXKE
HEOOXOIMMOCTH BBIJICICHHS JIOMIOJIHUTEIIBHOTO BPEMEHHM HAa HM3YYECHHE OTICIbHBIX BOIPOCOB Kypca XUMHUHU MPOTPaMMOM
MPETYCMOTPEH OOJIBIION 00BEM PE3EPBHOTO BpeMEHH -6 4acoB.

[Iporpammoii mpeayCMOTPEHO ITPOBEICHUE:

KOHTPOJBHBIX paboT — 4,

MPaKTHYECKUX paboT — 6 4acoB.

Cpox peanuzaiiii mporpaMMbl — OJTUH YYEOHBIH TO/I.

OTin4uTe/bHbIE 0CO0EHHOCTH Padoueii MPOrpaMMbl 1 ABTOPCKOM
OcHOBHOE cojiep>KaHUE aBTOPCKOMU MOJHOCTHIO HAIIUIO OTPaXKEHUE B JAaHHOW paboueil mporpamme.



B pabouyio mnporpamMmy nmo XMMHHM BHECEHbl U3MEHEHHUs MO CPABHEHMIO C aBTOPCKOM: M3 pe3epBa jao0aBieHo 1 yac Ha
«Mertamnb» u qo0asneH luac Ha IIpaktukym 1 «CBoiicTBa METAJJIOB U UX coeAMHEHUI». OCHOBHOE OTIIMUME AaHHOU paboueit
MpPOrpaMMbl OT aBTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOM IpOrpaMme MpakTUUYECKUE padOThl CrpyNIUpPOBaHbI B OJOKHU -
XUMHYECKUE TMPAKTUKYMBI, KOTOpPbIE MPOBOMASTCS IOCJHE HU3Yy4YEHUs HECKOIBbKHUX pa3/esioB, a B pabodeil mporpamme 3TH XKe
NpakTUYeCKue paboThl JAIOTCA MOCE U3YyUYEHUs] KOHKPETHOW TeMbl. JTO MO3BOJISIET JIYUIlI€ 3aKPENUTh TEOPETUUECKUN MaTepual
Ha TMPaKTUKE M TMPOBEPUTHh NPAKTUYECKUE YMEHHUS M HaBbIKM HEMOCPEACTBEHHO MO MJaHHOW Teme. YToObl MpOBECTH
NPAKTUYECKYI0 pabOTy MO KOTJa-TO M3YYEHHOW Teme, TpeOyeTcsl NOMOJIHUTEIbHOE BpeMs NJisi MOBTOPEHUS TEOPETUYECKHUX
OCHOB, UTO UCKJIIOYAeTCs B JaHHOW pabouei mporpamme.

Pazten KO.JII/I‘IeC;l"BO 4acoB B KoaunvecTBo 4acoB B padouei

aBTOPCKOW mporpamMmme nporpamme
1. Bgemenme. OOmas XapakTepUCTHKA  XMUMHUYECKHX
AIIEMEHTOB M XMMHUYECKUX peakiuid. [lepuoanyueckuii 3aKoH u 10 10
[lepuonuueckas cucrema XUMHYECKUX AJIEMEHTOB
JI.1.MenneneeBa
2.MeTtaibl 14 14 +1 +2+1
3.IIpaktukym 1 «CBOICTBAa METAIIIOB U UX COEAUHEHUI 2 -
4 Hemerasisl 25 25+3
5. IlpaktukyMm 2 «CBONCTBAa HEMETAJIJIOB U UX COCTMHEHUM 3 -
6.0000111eH1e 3HAHUI 110 XUMHH 32 KypC OCHOBHOM IIIKOJIBI.

10 10

IloaroroBka k 'NA.
Peseps 6 4
Uroro: 70 70




TemaTnueckoe mJIaHMpoBaHue yueOHOro Mmarepuasa 9 kiace

Ne HasBanue riaBbl KomnuectBo | IIpaktnueckue | KoHTposibHBIE
IJ1aBbI 4acoB paboThI paboThl
BBenenune. O0mas 6 Nel
XapaKTEepUCTHKA
XAMHYECKHUX DJIEMEHTOB U
XUMHUYECKUX PEaKIUH.
[Tepunoauueckuit 3aK0H U
Ilepuonnueckas cucrema
XAMHUYECKUX DJIEMEHTOB
J.M.MenneneeBa
1. Meraiisl 18 Nel-3 Ne2
3. Hemeramisl 28 Ne4-6 Ne3
5. O00011eHNEe 3HAHUHT 110 10 Neq
XUMHH 332 KypC OCHOBHOM
mKkouabl. I[loaroroska k
I'"A.
6. | Peseps 4
Hroro 70 6 4




OcHOBHOe cojiep:kaHHe Kypca

Beegenne. O0masi XapakTepucTHKa XHMHYECKHX 3J1eMEHTOB UM XxuMmuuyeckux peakuuil. Ilepmoamueckmii 3axkon u Ilepuoanueckas
cucreMa

xumuueckux 3jemenToB JI. 1. Menaeneea (10 4)

XapakTepucTHKa 3JIeMeHTa 1o ero nojoxeHuto B Ilepuoanueckoit cucreme xumuueckux sneMeHToB Jl. . MenneneeBa. CBoiCTBa OKCHJIOB,
KHUCJIOT, OCHOBAHUH U COJIEH B CBETE TEOPUHU IEKTPOJUTHUECKON JUCCOLMALNN U OKUCIEHUSI-BOCCTaHOBNIECHU. [IoHATHE O TEpEeXOHBIX IEMEHTaX.
AmpoTepHocTh. ['eHeTnueckuil psa nepexogHoro anemeHta. llepuonmdeckuit 3akoH u I[leproguueckas cucrema XuUMHUYecKuX sneMeHToB J[. .
MenneneeBa. XuMudeckasi OpraHu3anus )KUBOW U HEKUBOM MPUPOJIbl. XUMUYECKUM COCTAB Ipa, MAHTUU U 36MHON KOpPbl. XMMHUYECKHE IEMEHTHI B
KJIETKaX >KMBBIX OPraHu3MoB. Makpo- u MukpoaiemMeHTbl. O60011eHne CBEACHUN 0 XUMHUYecKuX peakiusax. Kiaccupukanys XuMU4YeCKUX peakiuii mo
Pa3IMYHBIM NMPU3HAKAM: «UHCJIO U COCTaB pearupyromnx U 00pa3yroMuXcs BEIIECTB», «TEIIOBOM ApdeKT», «HamnpaBIeHUe», KU3MEHEHNE CTETeH el
OKHUCJICHHS 3JIEMEHTOB, OOpa3yIOUIMX pearupyrolire BellecTBay, «daza», «HCIOojJIb30BaHUE Karanuzatopa». [IoHATHE O CKOPOCTH XMMHUYECKOMH
peakmuu. DakTOPkI, BIHUIONINE HA CKOPOCTh XUMUYECKUX peaknuii. Katanuzarops! n katamu3. UHTHOUTOpEI. AHTHOKCH/IAHTHI.

JdemoHcTpaumnu.

Paznuunpie dopmer Tabmunel JI. Y. MenaeneeBa. Mojenn atroMoB 3jieMeHTOB 1—3-Tro mepuooB. Mojaenb CTpPOEHHsI 3E€MHOTO Immapa
(momepeuHsIil pa3pe3). 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pEaKIMH OT MPHUPOABl PEAardpyroNINX BEIIECTB. 3aBUCHMOCTh CKOPOCTH XMMHYECKOM
peakury OT KOHIEHTPALMM PEarupyrolnX BEHIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH OT IUIOLIAAU CONPUKOCHOBEHHUS Pearupyrommx
BEILIECTB (KUISIIIUNA CI0i»). 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peaklMU OT TEMIEPATyphl pearupyrolinX BemecTB. [ OMOreHHbli 1 TeTeporeHH bl
katanu3bl. DepMeHTaTUBHBIN KaTanu3. MHrubupoBanue.

JlaGopaTopHble ONBITHI.

1. IlonyyeHnue rugpokcuia LIMHKAa M HCCIENOBaHHE €ro cBOWCTB. 2.MopenupoBanue nocrpoeHus llepuoamyeckoil cucteMbl XHUMHYECKHX
anemenToB [. 1. MenaeneeBa. 3. 3amernienue xene3om Meau B pactBope cyibpara meau (II). 4. 3aBUCHMOCT CKOPOCTH XMMHYECKON PEaKIUU OT
MIPUPO/Ibl PEArupyIOLIMX BEUIECTB HA IPUMEPE B3aUMOJACHCTBUS KUCIOT C METAJJIAMH.

5. 3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEaKUuy OT KOHLUEHTPAlUU Pearupyroliux BEIIECTB Ha MPUMEPE B3aMMOJEHCTBUS LIMHKA C COJISTHOM
KHUCJIOTOM pa3IM4YHON KOHUEHTPALH.

6. 3aBHCHUMOCTb CKOPOCTHM XMMHYECKOM peaKuu OT IUIOIIaJd CONPUKOCHOBEHHUS PEarupyroliux BemecTB. 7. MOAENIUpPOBAHUE «KUIISALLETO
cios». 8. 3aBUCUMOCTb CKOPOCTH XMMHUECKOW peaklMy OT TeMIepaTyphbl pearupyrollrux BEIIecTB Ha NMpuMepe B3auMoaeicTsus okcuna meau (1) ¢
pPacTBOPOM CEpHOM KHUCIIOTHI Pa3NUYHOM TemiepaTypbl. 9. PaznoxeHue mepokcuaa BoAOpoa ¢ momollsio okcuaa Maprania (IV) u xaranaser. 10.
OO6HapyxeHHe KaTalla3bl B HEKOTOPBIX MUIIEBLIX poaykTax. 11. MHrubupoBanre B3aMMOJICHCTBHS KUCIOT C METAJJIaMH YPOTPOITUHOM.

IIpeaMeTHbIE pe3yJbTAaThl 00y4YeHUSs

Yyamuiics 10JIZKeH ymems:



HCIO0JIb30BAaTh IIPU XapaKTEpUCTUKE INPEBPAICHUN BEIIECTB MOHATUS: «XUMHYECKAs pPEAKLUA», «PEaKUUU COCIUHEHMS, «pPEaKLHUU
Pa3IO0KEHUN», «PEAKIUU 0OMEHA», «PEAKIIMH 3aMEILEHU», «PEAKIIMY HEUTpAIN3allun», «IK30TEPMUUYECKUE PEAKLIMIY, «IHAOTEPMHUUECKUE PEaK LI,
«00paTuMble peaKIHUnW», «HEOOpPAaTUMBIC PEAKIUN», «OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIUI», «TOMOTCHHBIE DPEaKLIUN», «IeTePOrCHHBIC
peakuum», «KaTAIUTUYECKUE PEAKIUN», «HEKATAIUTUYECKUE PEaKLUN», «TEIIOBOM 3IPQPEKT XUMHUECKOM peakLUun», «CKOPOCTb XUMHUYECKOU
peaKuumy, «KaTaau3aTopy;

XapaKTepU30BaTh XUMHUUECKUE AIIEMEHTHI |—3-T0 MepHoAoB Mo uX moJjioxkeHuro B [lepuonndeckoit cucreme xumudeckux snementos J[. U.
MenzeneeBa: XMMHUYECKUN 3HAK, MOPSAKOBBIM HOMEp, MEPHUOJ, TpyIa, MOArpylna, OTHOCUTENIbHAs aTOMHAas Macca, CTpOeHHe aToMa (3apsj siapa,
YHCJIO IPOTOHOB M HEHUTPOHOB B si/Ipe, 00IIee YUCIIO JIEKTPOHOB, PACIPEIEIEHNE AIEKTPOHOB M0 JIEKTPOHHBIM CIIOSIM, IIPOCTOE BEUIECTBO, (hopMyIa,
Ha3BaHUE W THUI BBICIIETO OKCUA W TUAPOKCH/IA, JIETYIeTO BOJOPOJHOTO COSTUHEHHUS (111 HEMETAJIJIOB));

XapaKkTepu30BaTh O0IIMEe XUMUYECKHE CBOWCTBA aM(pOTEPHBIX OKCHJIOB U THIPOKCHJIOB; MPUBOAUTH IMPUMEPHl PEAKIMM, MOATBEPKIAOIINX
XMUMHUYECKHE CBOMCTBA aM(POTEPHBIX OKCUIOB U THIPOKCH]IOB;

JaBaTh XapaKTEPUCTUKY XMMHMUYECKHX DPEAKIHUM MO YHUCIy M COCTaBy MCXOJHBIX BELIECTB M MPOIYKTOB PEaKIUH; TEIUIOBOMY 3(PQeKTy;
HaIpaBJICHUIO TPOTEKAaHUS PEaKIUU; W3MEHEHUIO CTElEHEH OKHCICHHS AJIEMEHTOB; arperaTHOMy COCTOSIHHIO HCXOJIHBIX BEIIECTB; Y4YacTHUIO
KaTajan3aTopa;

OOBSICHATh U NPHUBOJUTH IMPUMEPHI BIUSHHUS HEKOTOPBIX (PaKTOPOB (IMPUpPOAA PEearupyrolliMX BELIECTB, KOHIEHTpalKs BEIIEeCTB, aBJIECHUE,
TeMIepaTypa, KaTaJIu3aTop, IOBEPXHOCTb COIPUKOCHOBEHHS pearupyroluX BEIIeCTB) Ha CKOPOCTh XUMHUECKUX PEAKLIUH;

HaOJII0/1aTh M ONHUCHIBATh YPABHEHUS PEAKLUN MEXIY BEIIECTBAMH C MOMOIIBIO €CTECTBEHHOIO (PYCCKOTO WIIM POJHOTO) sI3bIKAa U SI3bIKa
XHMHH;

IIPOBOJIUTH OTBITHI, NMOATBEPKAAIOLINE XUMHUYECKHE CBOMCTBA aM(POTEPHBIX OKCHIOB M THAPOKCHIOB; 3aBUCUMOCTb CKOPOCTH XMMHYECKOH
peaKkuMy OT pa3sInyHbIX (HaKTOPOB (IPUPOAA PEArHpyIOIIMX BEIECTB, KOHLIEHTpAlUs BEIIECTB, JaBJI€HUE, TeMIepaTypa, KaTaau3aTop, OBEPXHOCTh
COIIPUKOCHOBEHUS pearupyromux BELIeCTB).

MeTtanpeaMeTHblIe pe3yJbTaThl 00y4YeHU s

Yyamuiics 0J1KeH ymemp:

OTIPEENATh 1eNb YYeOHOU JEesITeNbHOCTH C IOMOIIBIO YUUTENS U CAMOCTOSITETIbHO, UCKAaTh CPEJCTBA €€ OCYIIECTBIEHUS, padoTas Mo IJIaHy,
CBEPSTHh CBOU ACUCTBHUSI C LENbIO U IIPH HEOOXOIMMOCTH UCIPABIIATH OLIUOKHU C IOMOIIBI0 YUUTENS M CAMOCTOSTEIHHO;

COCTaBJISITh AHHOTAIMIO TEKCTA;

cO371aBaTh MOJICNIM C BBIJICICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa M MPEJCTaBICHUEM HMX B MPOCTPAHCTBEHHO-TpadUuecKOd WU
3HAKOBO-CUMBOJIMYECKO popme;

OTIpEIeNATh BUBI KIACCU(UKAIIMHU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYHIECTBJIATH MPSAMOE ACTYKTUBHOE JI0KA3aTeNbCTRO.

Tema 1. Merasuibl (14 1)



[Tonoxenne metaiuioB B [lepuoguueckoit cucremMe xuMuueckux 3eMeHToB 1. M. MenneneeBa. Meraumueckass KpUCTALIMYECKAsl PELIETKA U
MeTaJuTndecKas XUMu4ecKas cBsi3b. O0mme gusnueckre cBOiCTBa MeTayuioB. CIUlaBbl, MX CBOWCTBA U 3HaYCHHE. XUMHUYECKUE CBOMCTBA METAJIOB KaK
BOCCTaHOBUTEJIEH, a TAKXKE B CBETE UX IOJIOXKEHUS B 3JIEKTPOXUMHUYECKOM psily HanpspkeHui metamioB. Kopposus metamioB u cnocoObl 00pbObI €
Hel. Metasuibl B ipupoe. Ob1ime crnocoObl UX MOTYUYEHUSI.

OO0masi XapakTepUCTHKA IHEJOYHbIX MeTada0B. Meramisl B npupoae. Obmme crocoOsr ux noxydenus. Crpoenue atomoB. lllenounsie
MeTaJlibl — MpOCThIe BenlecTBa. BaxHelne coelMHeHns EI0YHbIX METAJIOB — OKCHU/IbI, THIPOKCHU]IBI U COJU (XJIOPHIbI, KapOOHAThI, CYab(haThl,
HUTPATHI), UX CBOMCTBA U IPUMEHEHHE B HAPOJHOM xo3siiicTBe. KanuitHbie ynoOpenust.

OO0mas xapakTepucTHKA 3JIeMeHTOB rJiaBHoi noarpynns Il rpynmnel.

Crpoenue aromos. lllenoyHo3emenbHblE MeTaJUIbl — MPOCThIE BellecTBa. BakHelline coeAuHEHUs IEI0YHO3EMENbHbIX METauloB —
OKCH/IbI, THIPOKCUIBI U COJH (XJIOPU/IBI, KapOOHATHI, HUTPATHI, CyIb(athl, pocdatbl), UX CBONCTBA U IPUMEHEHHE B HAPOTHOM XO3SIIICTBE.
AJIIOMUHH.

Ctpoenue aroma, GU3HMUECKUE U XUMUYECKHE CBOWCTBA TPOCTOTo BemecTBa. COeNMHEHHS aTFOMUHUS — OKCHJI M TUAPOKCH, NX aM(OTEepHBII
xapaktep. Baxneinmue comm antoMuHusd. [I[puMeHeHne aaoMUHUSA U €10 COEIMHEHHMN.

Keneso.

CrpoeHne aToMa, PU3HUECKNe 1 XHMHYECKUE CBOICTBA TTpocToro BemecTBa. I'eHeTndeckue psapl Fe*? u Fe

Baxwuerimme conu xene3a. 3HAaUCHHUE )KeJe3a U €ro COSUHEHHN I MPUPOJIbI K HAPOIHOTO XO35HCTBA.

JdemoHcTpauuu.

OOpa3ipl  MIETOYHBIX W MIEJIOYHO3EMENbHBIX MeTaioB. OOpa3ibl CIutaBoB. B3auMopeicTBue HATpHs, JUTHS W KaJbIUS C BOJOM.
B3anMoselicTBre HaTpus U Mardus ¢ KuciaopoaoM. BzanmoeiictBue MetamioB ¢ HeMmetaiamu. [lomyuenue ruapokcumos xenesa (11) u (111).

JlaGopaTopHble ONBITHI.

12. B3aumoneiicTBUEe pacTBOPOB KUCIOT U cosied ¢ Metaamu. 13. O3HakomiieHHE ¢ pyaaMu xkenesa. 14. OkpaiivBaHue IUIaMEHU COJISIMH
IETOYHBIX METAIUIOB. 15. B3auMoelictBue Kanbius ¢ Bojou. 16.1losydenue ruipokcuia Kaiablys ¥ UCCIEA0BAHUE €r0 CBOMCTB.

17. TlomyueHue THAPOKCHIA ATIOMUHUS W UCCIIEOBaHUE €ro CBOMCTB. 18. B3aumonelicTBue xene3a ¢ consHoM kuciotoil. 19. Ilomydenue
ruapokcuioB xkenesa (I1) u (II1) u u3yyenue ux cBOUCTB.

IIpeaMeTHbIe pe3yJbTAaThl 00y4YeHUSs

Yyamuiics A0JIKeH ymemp:

KCIOJIb30BATh MPU XAPAKTEPUCTUKE METAIJIOB U UX COCTUHEHUN MOHATHUS: «METAIJIbIY, «Psii aKTUBHOCTH METAJIIIOBY, «IIIEJIOYHbIE METaJLJIbD,
«ILEJIOYHO3EMENbHbIE METaJUIbl», MCHOJb30BaTh MX IPU XaPAKTEPUCTUKE METAJUIOB; /1aBaThb XapaKTEPUCTUKY XUMHYECKUX 3JIEMEHTOB-METaJUIOB
(IIEeTOYHBIX METAJIOB, MAarHWsl, KallbllWs, ATIOMHHHS, >Keie3a) Mo MX MOoJIoKeHHIo B llepumonndeckoil cucteme XuMuyeckux snemeHtoB J[. U.
MenneneeBa (XUMUYECKU 3HAK, MOPSIKOBBII HOMEp, MEPUOJ, TPYyIIa, MOArpyIna, OTHOCUTEIbHAs aTOMHas Macca, CTpOeHUe aTtoMa (3apsj sapa,
YHCIIO TPOTOHOB M HEUTPOHOB B siApe, OOIee YMCIIO AIIEKTPOHOB, paclpeiesieHHe 3JEKTPOHOB MO SJIEKTPOHHBIM CIIOSM), MPOCTOE BEIIECTBO,
¢dbopmMyna, Ha3BaHUE U THII BBICIIETO OKCUIA U THAPOKCHIA);

HA3bIBATh COCMHEHHS METAJNIOB M COCTABIIATH UX (POPMYITBI IO Ha3BAHUIO;

+3



XapaKTepU30BaTh CTPOCHHE, 001Me (PU3NUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB;

OOBSICHATH 3aBUCHMOCTHh CBOWMCTB (WJIM IPEICKa3bIBaTh CBOWMCTBA) XMMHYECKHX 3JEMEHTOB-METAIOB (paauyc, METaJUIMYECKHe CBOWMCTBA
AJIEMEHTOB, OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA 3JIEMEHTOB) M OOpa3yeMbIX MMM COEAMHEHUHN (KUCIOTHO-OCHOBHBIE CBOICTBA BBICIIHX
OKCHJIOB U TUJPOKCHUIOB, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MoJiokeHUs B Ilepuoauueckoil cucteme xumuyeckux snemeHtos J[. M.
MenneneeBa;

OMMCHIBAThH O0IINE XMMHUECKHUE CBOMICTBA METAJJIOB C IIOMOILBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SA3bIKA U S3bIKa XUMMUH;

COCTaBIIAITh MOJIEKYJISIDHBbIE YPaBHEHUs peakUui, XapaKTepU3YyIOIIMX XUMUYECKHE CBOMCTBA META/NIOB M HMX COEIMHEHUH, a Takke
AJIEKTPOHHBIE YPaBHEHUS IIPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHUS;

YpaBHEHHUS 3JIEKTPOJIUTHUUECKON AHUCCOLMALIMM; MOJIEKYISIpHbIE, IOJHBIE W COKpAlllEHHblE HOHHBIE YPABHEHHS PpEaKIUd C YydyacTHEM
AIIEKTPOJIUTOB;

YCTaHaBIMBATh MPUYNHHO-CIIEICTBEHHBIE CBSI3U MEX]ly CTPOCHHEM aTOMa, XMMHUYECKOH CBA3BIO, TUTIOM KPUCTAJUIMYECKON PEHIETKH METaJIJIOB
U UX COEIMHEHUH, UX O0IUMH (PU3NUECKUMH U XUMUYECKUMU CBOWCTBAMU;

OTHCHIBATh XMMHYECKHE CBOMCTBA LIEIIOUYHBIX U IIEIOYHO3EMENIbHBIX METAIIJIOB, a TAaK)KE aIFOMUHUS U Kelle3a U UX COCAMHEHUH C MOMOIIbIO
€CTECTBEHHOT'0 (PyCCKOT'O MJTU POJIHOTO) sI3bIKa U SI3bIKAa XUMUU;

BBITNOJIHATh, HAOMIOAATh U OMUCHIBATh XMMUUYECKHH SKCIIEPUMEHT IO PACMIO3HABAHUIO BAXXHEUIINX KATHOHOB METAJUIOB, I'MIPOKCUI-HOHOB;

9KCIIEPUMEHTAIBHO MCCIEI0BATh CBOMCTBA METAJIIIOB U MX COEAMHEHHH, peIIaTh 3KCIIEPUMEHTANIbHBIE 331a41 110 TeMe «MeTallibly;

OIHCBIBATH XUMUUYECKUI SKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTI'O MJIM POJIHOTO) SI3bIKA U SI3bIKA XM MUM;

IIPOBOJIUTH PAcUeThl 10 XUMUYECKUM (POPMYJIaM M YPaBHEHHUSM PEAKLUMN, IPOTEKAIOIIUX C YJAaCTUEM METAIOB U MX COECAMHEHUI.

MeTtanpeaMeTHbIe pe3yJbTaThl 00y4YeHUsI

Yyanuiics 10J15KeH ymemp:

paboTaTh HO COCTaBJIEHHOMY IUIaHY, MCIIOJIb3Ysl HApsiy C OCHOBHBIMH M JONOJHHUTEIbHBIE CPEACTBA (CIIPABOYHYIO JIMTEPATYPY, CIIOXKHBIE
npubopsl, cpeactsa MKT); ¢ nomompto yaurens oTOMparh A pelleHUs y4eOHBbIX 3a7ad HEOOXOIUMbIE CIOBApH, SHLMKIIONEANH, CIIPABOYHUKH,
IEKTPOHHBIE JUCKH;

COIOCTABIATh U OTOMPATh MH(OPMAIMIO, MOJYYEHHYIO U3 Pa3IMYHbIX MCTOYHHUKOB (CJIOBapH, SHIMKIONEIUH, CIPABOUYHUKH, IEKTPOHHBIC
IMCKH, ceTb VIHTepHeT);

IPEJCTaBIATh UH(OPMALIHMIO B BUJIE TAOJIMII, CXEM, OTIOPHOTO KOHCIEKTa, B TOM uucie ¢ puMeHeHneM cpeacts UKT;

0(QOPMIIITH CBOM MBICIHM B YCTHOM M NHMCBMEHHON peud C Y4eTOM CBOMX YUEOHBIX M JKU3HEHHBIX PEUEBBIX CUTYallMid, B TOM 4YHCIE C
npumeHenneM cpencts UKT;

COCTaBJIATh PELIEH3UIO HA TEKCT;

OCYILECTBIIATH JOKA3aTEIbCTBO OT IPOTUBHOTO.

Tema 2. lpakTukym 1. CBolicTBa MeTa/LI0B W HX coennHennii (2 1)’



1. OcymiecTBieHre HEMOYKH XUMUYECKUX TIpeBpanieHui. 2. [lonyyeHue u CBONCTBA coeIMHEHUI MeTauIoB. 3. Pelienne skcnepuMeHTaIbHBIX
3a/1a4y Ha PAcMO3HABAHUE U MOJYYCHHE COCIMHEHHU METAIIJIOB.

IIpeaMeTHbIE pe3ybTAThHI 00yUYeHUSs

Yyamuiics 10J1KeH ymemp:

oOpararscs ¢ 1abopaTopHBIM 000PYIOBAHUEM U HArpeBaTeILHBIMU TPHOOPAMHU B COOTBETCTBUU C TIPABHIIAMU TEXHUKH OE30MTaCHOCTH;

HaOIIOAaTh 32 CBOMCTBAMHU METAJUIOB U MX COSAMHEHUN U SIBICHUSMHU, TPOUCXOISIIIUMH C HUMH;

OTIMCHIBATh XUMHUYECKHI IKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJITH POJHOTO) SI3BIKA U SI3bIKA XUMUU;

JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM MPOBEJACHHOTO SKCIIEPUMEHTA.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s

Yyamuiics 10J15KeH ymemp:

OTIPENIeTISATh, UCXO IS U3 yUeOHOH 3a/1auu, HEOOXO0IMMOCTh UCTI0JIb30BAHUS HAOIIOACHHS WM SKCTIEPUMEHTA.

Tema 3. Hemeranabl (25 4)

OO0mrast xapakTepucTUKa HEMETAIoB: mosioxkeHue B Ilepumommueckoit cucteme xummueckux anemeHToB J[. M. MenpaeneeBa,0co0eHHOCTH
CTPOCHHS aTOMOB, AJIEKTpooTpuIaTeabHOCTh (D0) KakMepa «HeMeTamTudHOCTHY, psang D0. Kpucrammueckoe cTpoeHHE HEMETAIOB — MPOCTHIX
BeecTs. Amutotponus. dusnyeckre cBOWCTBAa HEMETAIIIOB. OTHOCUTENIBHOCTD MOHATUN «METAJ» U «HEMETAILD).

Bonopoa.llonoxenne Bogopona B Ilepuoanueckoin cucreme xumuueckux sneMeHToB J[. M. MenaeneeBa. CtpoeHrne aToMa M MOJIEKYJIbI.
Pu3nyecKkrue 1 XMMHUYECKHE CBOMCTBA BOJAOPO/IA, €r0 MOJIYYEHHE U IPUMEHEHHE.

1 Ilpu nByX4acoBOM IIJIAHWUPOBAHUHU MPOBOJUTCS TOJIBKO MpaKkTUUeckas pabdoTa 3

Bona.

Crpoenue wmonekynbl. Bomoponnas xumuyeckas cBsizb. DPHU3WYecKHEe CBOWCTBA BOJbl. AHOMAaIUM CBOWCTB BOAbL [HapoduibHbie U
rupodoOHbIe BellecTBa. XUMHUYECKHE CBOWCTBa BOJbl. KpyroBopoT Boabl B mpupoie. Bomoouncrka. Anspaius BoOIbl. BbITOBBIE (DHIBTPHIL.
MuHepanbHble BOAbI. JJUCTUIIMPOBAHHAS BOJIA, €€ MOJYyUYEHHUE U IPUMEHEHHUE.

OO0mas XapakTepuCTHKA raJ10reHOB.

Crpoenue atomoB. [IpocThie BeliecTBa U OCHOBHBIE COEIUHEHUS TaJIOI€HOB, NX CBOMCTBA.

Kpatkue cBenenus o xjope, 6pome, ¢rope u ioze. [IpumeHeHne raloreHoB U UX COSAMHEHUN B HAPOJIHOM XO3S1CTBE.

Cepa.

CrpoeHue aroma, ayuIOTpONUs, CBOMCTBA M TNpuUMeHeHHe pombOuyeckoil ceprl. Oxcunabl cepbl (IV) u (VI), ux momydyenue, cBoicTBa U
npuMeHeHne. CepHas KUCJIOTa U €€ COJIM, X IPUMEHEHUE B HAPOJHOM X03siicTBe. [Ipon3BOACTBO CEpHOM KUCTOTHI.

A3or.



CrpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOro BellecTBa. AMMMAK, CTPOEHUE, CBOMCTBA, MOJdydeHue U npuMeHneHue. Cojm aMMOHUS, X
cBorictBa u npumenenue. Okcuapl azota (1) u (IV).

A30THas KHUCIIOTa, €€ CBOMCTBa W mpuMeHeHue. HutpaTel M HUTpUTHI, IpobiieMa UX COAEpKAHUSA B CEIbCKOXO3SIMCTBEHHOM MPOIYKIIHU.
A30THBIE y100pEeHMSL.

Dochop.

Crtpoenue aroma, ajusIOTpOIHs, CBOMCTBa Oeynoro u kpacHoro docdopa, ux npumeHenue. OcHoBHBIE coeauHeHus: okcunl (ochopa (V) u
oprodocdopHas kucnorta, pocdarsl. DochopHbie yaoOpeHUsI.

Yraepon.

CrpoeHue aToMa, aJIOTpoNus, cBoiicTBa Moaudukauii, npumenenue. Oxcuasl yriepoaa (I1) u (IV), ux coiictBa u npumenenue. KapOoHarsr:
KaJIBIIUT, COJa, MMOTAI, UX 3HAaYE€HWE B MMPUPOJIC U )KU3HU YEIIOBEKA.

Kpemnuii.

CrpoeHue aToMa, KpHUCTaUIMYECKUN KpeMHHMH, ero cBoiicTBa u mnpumeHeHue. Oxcua kpemuus (IV), ero mpuponHbie pa3HOBHIHOCTH.
Cunukatsl. 3HaYEHUE COEMHEHUN KPEMHHS B )KMBOW M HEKMBOU ITpupoJe. [IoHATHE O CMITMKAaTHON MPOMBIIIJIEHHOCTH.

JdemoHcTpaumnu.

OO6pa3s1iel TaIOreHOB — MPOCTHIX BENMIECTB. B3anMoelicTBHE TAIOTE€HOB ¢ HATpUEM, C alFOMUHUEM. BrITeCHEHHE XJIOpOM OpoMa WM Hoja U3
pacTBOpOB UX coJieil. B3anmoneicTBrue cepbl ¢ MeTaiaMy, BOAOPOJAOM U KUCIOPOJ0oM. B3anmoaeicTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C
Menpto. [lornomienre yriem pacTBOPEHHBIX BELIECTB WJIM ra3oB. BoccraHoBieHue meau w3 ee okcuaa yriaem. OOpasibl IPUPOJIHBIX COEIUHEHHMA
xjopa, cepol, docdopa, yriaepona, kpemHus. OOpasnpl BaXHEHIIMX JUIsl HAPOJHOTO XO3sHCTBA Cyiab(artoB, HUTpATOB, KapOoHATOB, ¢ocdaTos.
OO0pa3upbl cTekIa, KepaMuKH, [IEeMEHTa.

JlaGopaTopHble ONBITHI.

20. Ilomyuyenue u pacno3HaBanue Bogopoaa. 21. MccnenoBanne noBepXHOCTHOIO HATSHKEHMS BOAbL. 22.PacTBopeHre nepMaHraHarta Kajuus Win
MeIIHOTO Kyrnopoca B Bojie. 23. 'uapararus o6e3BoxeHHOTro cynbdarta meau (I11). 24. M3rotoBieHne TUIICOBOTO OTIIEYaTKA.

25. O3HaKOMJICHHE C KOJIIEKIIMEH OBITOBBIX (DUIBTPOB. 26. O3HAKOMJICHHE C COCTAaBOM MHUHEpaNIbHOUW BOMbI. 27. KauecTBeHHas peakius Ha
raioreHu-uoHsl. 28. [lonydyeHue u pacrno3zHaBanue kucioposa. 29. ['openue cepbl Ha Bozayxe u B kucinopoje. 30.CpoiicTBa pa30aBlieHHON CEpHOI
kucnothl. 31. M3yyenue cBoiicTB ammuaka. 32. Pacno3naBanue coneit ammonus. 33. CBoiicTBa pa30aBieHHON a30THOM KUCIOTHI. 34. B3auMopaelicTBue
KOHLIEHTPUPOBAHHOM a30THON KUCIOTHI ¢ Mebio. 35. ['openue docdopa Ha Bo3ayxe u B kuciopose. 36. PacnoznaBanue docdatos. 37. ['openue yrius
B kucnopoe. 38. [loxydeHue yroibHON KUCIOTHI U U3ydeHue ee cBorcTB. 39. [lepexon kapOoHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruapokapbonata Hatpus. 41. [lonydenne kpeMHEBON KHUCIIOTHI U U3y4EHHE €€ CBOMCTB.

IIpenmerHbie pe3yabTaTbl 00y4eHUs!

VYyamuiics 10JIKeH ymemb:

HCIIOJIb30BaTh IIPU XAPAKTEPUCTUKE METAIIOB U UX COCIUHEHHUM IOHATHA: «HEMETAIUIbD», «TaJOT€HbI», «AJUIOTPOIHBIE BHUIOU3MECHECHUS,
«OKECTKOCTb BOJIbI», «BPEMEHHAs JKECTKOCTh BOJIbD», «IIOCTOSIHHAS KECTKOCTh BOJBI», «00I1as ’)KECTKOCTb BOJIbI»;



JaBaTh XapaKTEPUCTUKY XUMUYCCKHX 3JICMEHTOB-HEMETAIIOB (BOIOPOA, TAJIOTCHOB, KHCIOPOIa, CEphI, a30Ta, ¢ocdopa, yriaepoaa, KpeMHHS)
1o ux nosuoxenuto B [lepuoanueckoit cucteme xumudeckux emeHToB . . MenneneeBa (XMMUYECKUM 3HAK, TIOPSIKOBBIN HOMED, TIEPHUO/I, TPYIIIA,
MOATpyIa, OTHOCUTENIbHAS aTOMHAs Macca, CTPOCHHUE aroma (3apsj sapa, YUCIO MPOTOHOB M HEUTPOHOB B sApE, OOIIEE YUCIO SJICKTPOHOB,
pacmpesiesieHue IEKTPOHOB 10 IEKTPOHHBIM CJI0SIM), TIPOCTOE BEMIECTBO, (hopMylia, Ha3BaHKWE M THIT BBICIIETO OKCHJIA W THAPOKCcHIA, GopMylia U
XapakTep JIETy4ero BOJOPOIHOTO COCTMHEHUS);

Ha3bIBaTh COCIMHEHUSI HEMETAIIJIOB M COCTABJIATh UX (POPMYIIBI 110 HA3BAHUIO;

XapaKTepHU30BaTh CTPOCHHE, 00IIKe PU3NYECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIJIOB;

OOBSACHATH 3aBUCUMOCTb CBOMCTB (MJIM MPEJICKAa3bIBATh CBOMCTBA) XUMUUYECKUX AJIEMEHTOB-HEMETAIIOB (paanyc, HEMETAJUIMUECKUEe CBOMCTBa
AJIEMEHTOB, OKHCIIUTEIbHO-BOCCTAHOBUTEIIHHBIE CBOWCTBA JJIEMEHTOB) M 0Opa3yeMbIX UMM COCJUHEHUHN (KHUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX
OKCHUJIOB U THUAPOKCHUJIIOB, JIETYYHMX BOJOPOJHBIX COCIMHEHHUN, OKHCIWUTEIHLHO-BOCCTAHOBUTEIBHBIC CBOMCTBA) OT mMojokeHusi B Ilepmomnueckoit
cucTeMe XxuMudeckux ayemenToB J[. 1. Menneneena;

OTIMCHIBATh OOIHE XUMHUYECKHE CBONCTBA HEMETAJIOB C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIA POJTHOTO) SI3bIKA U S3BIKA XUMUH;

COCTaBJISITh MOJICKYJSIPHBIE YpPaBHEHHUSI PEaKIMi, XapaKTePU3YIOIINX XHMHUUYECKHE CBOWCTBA HEMETAUIOB M WX COCOUHEHUN, a TaKkKe
AJIEKTPOHHBIC YPABHEHUS MTPOIIECCOB OKUCICHUSI-BOCCTAHOBIICHHMS;

YPAaBHEHUsI SJEKTPOJMTHUYECKON JHCCOLMALMM; MOJIEKYISPHBIC, IIOJHBIE M COKpPAICHHBIE HOHHBIE YPABHEHHUs PpEaKIUH C Yy4acTHEM
JJEKTPOJIUTOB;

YCTaHaBIMBATh MPUYUHHO-CJIEJICTBEHHBIE CBSI3M MEXAY CTPOCHHEM aTOMa, XUMHUYECKOM CBS3bI0, THUIIOM KPUCTAJNIMYECKON PEIIETKH
HEMETAIJIOB M UX COEAMHEHUHN, X OOIIMMH (PU3NYECKUMH U XUMHUYECKUMH CBONCTBaMU;

OTHCHIBaTh XUMUYECKHE CBOWCTBA BOJOPOJA, TaJIOTEHOB, KHCIOPOa, cephl, a3oTa, pocdopa, rpadura, anmasa, KpeMHHUS U UX COCAUHEHUH C
MTOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U A3bIKA XUMHUH,

OTHCHIBAThH CIIOCOOBI YCTPAHEHUS )KECTKOCTHU BOJIBI U BHIMOJIHATH COOTBETCTBYIOIINI UM XUMHUYECKUN SKCIIEPUMEHT;

BBITIOJIHAT, HAOMIOAATh M OMHUCHIBATH XMMHUYECKUN SKCIIEPUMEHT 0 PACIIO3HABAHUIO MOHOB BOJOPOJAa M aMMOHUS, CyinbdaT-, KapOoHat-,
cuimkar-, ocdar-, XJI0pua-, OpOMHI-, HOIHU]I-HOHOB;

SKCIIEPUMEHTAIILHO UCCIIEI0BAaTh CBOMCTBA METAJIOB U UX COCMHEHUH, pelllaTh SKCIIEpUMEHTAIIbHbIE 3a1aun 10 TeMe «HemeTamby;

OTHCHIBATh XUMUYECKUI IKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WITH POJHOTO) SI3bIKA U S3bIKA XUMUH,

MIPOBOJHUTH PACUETHI 10 XUMUYECKUM (POpMyIaM U YPaBHEHUSM pPEaKIUi, MPOTEKAIOIINUX C YUaCTUEM HEMETAIJIOB U UX COCIMHEHUH.

MeTanpeaMeTHblie pe3yabTaTbl 00y4eHHs

Yyamuiics A0J1KeH ymems .

OpraHU30BBIBATH y4eOHOE B3aMMOACHCTBHE B TpyIINe (paclpeaesTh poyiu, JOTOBAPUBATHLCS APYT C IPYTOM U T. 11.);

MpeIBUIETH (MIPOTHO3UPOBATH) MOCIEICTBUS KOJUICKTUBHBIX PEIICHUH;

MMOHUMATh MPUYHUHBI CBOETO HEYCIIeXa U HAXOJAUTh CITIOCOOBI BHIXOA U3 3TOM CUTYaIUU;

B JMAJIOTe C YYUTEIEM YYUTHCS BbIPA0ATHIBATh KPUTEPHUH OLICHKH U OMPEENATh CTEIeHb YCIEIIHOCTH BBIMOJHEHUS CBOCH pabOThl U pabOThI
BCEX, UCXO/ISl U3 UMEIOUIUXCSI KPUTEPUEB, COBEPLIEHCTBOBATh KPUTEPUHU OIIEHKU U MOJIb30BATHCS UMU B XOJ€ OLIEHKH U CAMOOLIEHKH;



OTCTanBaTh CBOIO TOUKY 3pEHUS, apryMEHTHUPYH €€;

MOATBEPK/IaTh apryMEHThI (pakTamu;

KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;

CIIyILIATh APYTUX, NBITATHCS IPUHUMATh IPYTYIO TOUKY 3pEHHUSI, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBJIATH pedepaT Mo onpeaeneHHon Gopme;

OCYUIECTBJIATH KOCBEHHOE Pa3/IeIUTEIbHOE I0KA3aTeIbCTBO.

Tema 4. IIpakTuxym 2. CBoiicTBa coeuHenuii HemeTaLIo0B (3 1)’

1. Pemenue skcnepuMeHTanbHbIX 3afad nmo Teme «lloarpynma rajoreHoB». 2. Peimenune skcnepuMeHTalbHbIX 3a1ad no teMme«lloarpymnmna
Kuciaopoaax». 3. Pemenue skcnepuMeHTanbHbIX 331a4 1o teMe «llonarpymnma asora». 4. Pemenue skcnepuMeHTanbHbIX 3aaa4 1o teme «Iloarpymnmna
yriepoaay. 5. [lonydenue, cobnpanue u pacro3HaBaHUE Ta30B.

IIpeaMeTHbIe pe3ybTaThl 00yYEeHUS

Yyanuiics 10J1KeH yMems:

oOpaiarbcs ¢ 1abopaTOpHBIM 000PYI0OBAaHUEM U HarpeBaTeIbHBIMU TPUOOpaMH B COOTBETCTBUU C NMPABUIIAMHU TEXHUKH 0€30MaCHOCTH;
HaOI01aTh 32 CBOMCTBAMHM HEMETAJJIOB M UX COSAMHEHUN U SIBICHUSIMHU, IPOUCXOISIIUMU C HUMU;

OTHCHIBATh XUMUYECKHI SKCTIEPUMEHT C MOMOUIBI0 €CTECTBEHHOTO (PYyCCKOTO UITM POJIHOTO) SI3bIKA U SI3bIKA XUMHUU;

JIENIaTh BBIBOJBI IO PE3YNIbTATaM IPOBEACHHOIO SKCIEPUMEHTA.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI

Yyanuiics 10J15KeH ymems:

OTIPEENATh, UCXOA U3 YUeOHOM 3a/1a4uu, He0OX0JMMOCTh UCIIOJIB30BaHuUs HAOIIOACHUS UITU SKCTIEPUMEHTA.

1 Ilpu 1ByX4acoBOM IJIAHUPOBAHUH MPOBOIATCS TOJIBKO MPAaKTHYECKUE paboThl 1,2 1 5.

Tema 5. O0001IeHNe 3HAHNH 10 XUMMH 32 KYyPC 0CHOBHOI mKoJbl. [loaroroska

K rocyiapcrseHHoi nroropoii arrecrannu (F'MA) (10 9)

[Tepuoanueckuit 3akoH u [lepuoamueckas cucrema xumMudeckux snemeHToB JI. 1. MenneneeBa. @U3n4eCKil CMBIC MOPSAKOBOTO HOMEpa
3JIeMEHTa, HOMEpPOB IEpPHOJia W TPYMNIbl. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB AJIEMEHTOB M WX COEJUMHEHUW B IEpUOAAX U TPyINIax B CBETE
MPEACTABJICHUI O CTPOCHUH aTOMOB AJIEMEHTOB.

3HaueHUE MNEePUOJUYECKOTO 3aKOHA. BUIbl XMMUYECKHMX CBSI3€M M TUIBl KPUCTAUIMYECKUX PELIETOK. B3anMOCBs3b CTPOEHHS M CBOMCTB
BemecTB. Kimaccupukanus XMMHUYeCKUX peakluii 1Mo pa3IuYHbIM MpU3HAKaM (YUCIIO U COCTAaB PEarupyroiux U 00pa3yroIuXxcs BEIIeCTB; HaTu4ne



rpaHunbl paszgena  (as; TemIoBod A(PQeKT, HM3MEHEHHWE CTENeHEH OKHCICHHS AaTOMOB; KCIOJb30BAaHUE KaTajlu3aTopa; HaIlpaBlICHHUE
nporekanus). CKOPOCTh XUMUYECKHX peakmuii U (akTopbl, Bimsoomue Ha Hee. OOpaTMMOCTh XUMHUYECKMX PEAKIHA M CHOCOOBI CMEIICHUS
XUMHUYECKOTO PABHOBECHSI.

[IpocTheie U cnoxkHbIe BemieCcTBA. MeTaibl U HEMETaJUIbl. [ €HeTHuecKue psapl MeTalljla, HEeMeTaula U MepexoaHoro Mmeramia. OKCHIbIU
TUIPOKCUIBI (OCHOBAHHMS, KHCIOTHI, aM(POTEpHBIC TUAPOKCUIBI), coi. VX cocTa, Kiaccuukanus U oONIHe XMMUYECKHE CBOMCTBA B CBETE TEOPUU
AIIEKTPOJIUTUYECKON TUCCOLMAINY.

JINYHOCTHBIE Pe3yJIbTAThI 00y4YeHUsI

Vyamuiics 10JI2KeH:

3HAMb U NOHUMAMb. OCHOBHBIC MCTOPHUYECKHE COOBITHSA, CBSI3aHHBIE C Pa3BUTHEM XHUMHUU W OOIIECTBA; MOCTHKEHHUS B 00JIACTH XUMHUHU U
KyJIbTypHBIE TPaAWIMU (B YaCTHOCTH, HayYHbIE TPAJAMIIMN) CBOCH CTpPaHBI; OOIIEMHPOBBIE JOCTIKEHUS B O0JACTH XMUMHH; OCHOBHBIC TIPHHITUIIBI U
MpaBUJia OTHOIIEHHUS K MPUPO/IC; OCHOBKI 3JI0POBOTO 00pa3a KU3HH U 3I0POBhECOEpPEraroNInX TEXHOJIOTHH;

MpaBUjia TOBEICHUS B UYPE3BBIYANHBIX CHUTYAIUsAX, CBSI3aHHBIX C BO3JCHCTBHEM pa3IMYHBIX BEIIECTB; OCHOBHBIC MpaBa U OOS3aHHOCTH
TrpakJIaHWHA (B TOM YHCIIE YYaAIIEToCs ), CBA3aHHBIC ¢ TUYHOCTHBIM, MMPOPECCHOHAIBHBIM U )KU3HEHHBIM CaMOOTIPE/ICIICHUEM;

COITMATBHYIO 3HAYMMOCTh M COJIEpKaHue Mpodeccuii, CBA3aHHBIX C XUMHEH;

UCHBIMBIEAMb. TYBCTBO TOPJIOCTH 3a POCCHMCKYI0 XMMHYECKYI0 HayKy M YBaX€HHE K HCTOPUU €€ pa3BUTHS; YBOXCHUE W TIPUHSATHE
JTOCTH)KCHHH XUMHUH B MUPE; JTIO00Bb K IPUPOJIC; YBAKECHHE K OKPYKAIOIIUM (yUJaIIUMCs, YIUTEIISAM, POJUTEIISM H JIp.) — YMETh CIYIIATh U CIIBIIIATh
napTHepa, MPU3HABATh MPABO KAKJIOTO Ha COOCTBEHHOE MHEHHWE, IPUHUMATD PEIICHUS C YY€TOM TO3HUIIMN BCEX YUYACTHUKOB; YYBCTBO MPEKPACHOTO H
ACTETUYECKUX YyBCTB HAa OCHOBE 3HAKOMCTBA C MHUPOM BEIIECTB U MX MPEBPAIICHUN; CAMOYBAKEHHUE U SMOIIMOHAIHHO-TIOJIOKUTEIIBHOE OTHOIICHUE K
ceOe;

npu3Haeams: NCHHOCTD 3I0POBHS (CBOETO M IPYTUX JIFOJICH); HEOOXOAMMOCTh CAMOBBIPAKEHHS, CaMOPeaIn3allui, COUATLHOTO TPU3HAHNS,

0CO3HA6amb: TOTOBHOCThH (MM HETOTOBHOCTH) K CAMOCTOSITEIIBHBIM ITOCTYITKaM M JICUCTBUSAM, OTBETCTBEHHOCTD 3a UX PE3YJIbTAThl; TOTOBHOCTH
(MM HETOTOBHOCTH ) OTKPBITO BBIPAKATh U OTCTAUBATH CBOIO IMO3HUITMIO U KPUTUYHO OTHOCUTHCS K CBOUM ITOCTYIIKaM;

npoAenAms: SKOJIOTHUECKOE CO3HAHUE; JOOPOXKENIATeNbHOCTh, JAOBEPHE M BHUMATEIBHOCTh K JIIOJSM, TOTOBHOCTh K COTPYAHUYECTBY U
Ipyx0e, OKa3aHUIO MOMOIIM TeM, KTO B HEW HyXKJaeTcs; 0000IIEeHHBIN, YCTOWYUBBIN U M30MpaTenbHbl MO3HABATEIbHBIA MHTEPEC, UHUIIMATUBY U
M0003HATENLHOCTD B U3YYEHUU MHUpPAa BEIIECTB U PeaKkiuii; elIeyCTPEeMICHHOCTh U HACTOMYMBOCTh B JOCTHXKEHUH 1eJIel, TOTOBHOCTh K IIPEO0I0JICHUIO
TpyIOHOCTEH; YOKICHHOCTh B BO3MOXKHOCTHU MO3HAHUS MPUPO/IbI, HEOOXOAUMOCTH Pa3yMHOTO MCHOIb30BAHUS JOCTHKEHUM HAYKU U TEXHOJIOTUH st
pa3BUTHS 00IIECTBA;

ymMemsb:  YCTaHABIUBATh CBA3b MEXKIY LENbI0 HU3Y4EHUS XUMHH WU TeM, [ 4Yero OHa OCYIIeCTBIsAETCS (MOTHBAMH); BBITIOTHSATH
KOPPUTHPYIOIIYIO CaMOOIICHKY, 3aKJIIOUAIONIyIOCS B KOHTPOJE 3a MPOILIECCOM H3YyYCHHs] XUMHH M BHECEHHMH HEOOXOIUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIUX 3TAllaM M Croco0aM M3Y4eHHUs Kypca XMMHHU; BBITIOIHATH PETPOCIIEKTUBHYIO CAMOOIICHKY, 3aK/IIOUAIONIyIOCs B OIIEHKE IMpoliecca U
pe3ynbTaTa U3y4eHHs Kypca XUMUU OCHOBHOM IIKOJIBI, IOJBEJICHUN UTOTOB Ha OCHOBE COOTHECEHUS e U pe3yIbTaToB;



CTPOWTH >KM3HEHHBIE W TNPO(ECCHOHAIBHBIC IUIaHBI C YYETOM KOHKPETHBIX COIMAJIbHO-UCTOPHUYECKHUX, MOJUTHUYECKUX M IKOHOMHYECKHX
YCIIOBUI; 0CO3HABATh COOCTBEHHBIE IEHHOCTU U COOTBETCTBUE UX

IIPUHUMAEMBIM B )KU3HH PEIICHUAM; BECTHU JUAJIOI HA OCHOBE PABHOIPABHBIX OTHOIIEHUM M B3aUMHOIO YBAKCHMS; BBIACIATh HPABCTBEHHBIN
aCreKT IOBEJIEHUS U COOTHOCHUTh NOCTYNKH (CBOM M JPYTHUX JIOJEH) M COOBITHS C NPUHATBIMU 3THUYECKMMU HOpMaMmH; B Ipeieiax CBOMX
BO3MO>KHOCTEH MPOTHUBOICHCTBOBATD JCHCTBUSAM U BIHMSHUSAM, TPEICTABISIONINM YIPO3y KH3HH, 3I0POBbIO U 0€30MaCHOCTH JIMYHOCTH U OOIIECTBA.

Ilnannpyemble pe3yjbTaThl 00yUeHUsI:

BbInycKkHUK HAY4YHTCSH:

* OIIUCBIBATEL CBOMCTBA TBépI[I)IX, KUIKUX, F33006p33HI)IX BCIICCTB, BBIJACIIAA UX CYIICCTBCHHBIC IIPU3HAKH,

¢ XapaKTepu3oBaTb BEIICCTBA II0 COCTaBy, CTPOCHUIO H CBOI)IICTBaM, YCTaHaBJIMBaTb NPUYMHHO-CIICACTBCHHBIC CBA3U MCXKAY JaHHBIMU
XapaKTCpUCTUKaMU BCIIICCTBA,

* PacCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHH «aTOM», «MOJIEKYNa», «XUMHUYECKUH JIIEMEHT», «IIPOCTOE€ BEIIECTBO», «CIIO0KHOE
BEIIIECTBOY, «BAJIGHTHOCThY, CTIOJB3Ysl 3HAKOBYIO CUCTEMY XUMHUH;

* 1300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIbI0 XUMHUYECKUX (POPMYIT U CYIIHOCTh XUMHUYECKUX PEAKIHI C MOMOIIBI0O XUMHUYECKHX
YpaBHEHUM;

* BBIYHUCIIATH OTHOCUTEJBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BELIECTB, a TAK)KE MACCOBYIO JIOJII0 XUMHUYECKOTO AJIEMEHTA B COCAMHEHUAX
JUIS OLIEHKU MX MPAKTUYECKON 3HaYHMMOCTH;

* CPaBHUBATH 10 COCTABY OKCH/IbI, OCHOBAHMSI, KUCIIOTHI, COJIH;

* KJaccuUIUPOBATh OKCUIBI U OCHOBAHMSI 110 CBOWCTBAM, KUCJIOTHI U COJIM IO COCTaBY;

* [10JIb30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XMMHUYECKON MOCYIOMH;

* IPOBOJUTH HECIIOKHbIE XUMUYECKUE OTMBITHl U HAOIIOJCHUS 32 U3MEHEHHUSIMH CBOMCTB BEILECTB B MPOIIECCE UX IMPEBpallleHuil; coOmoaaTh
MpaBUJIa TEXHUKHU 0€30IIaCHOCTH MPHU NPOBEACHUH HAOIIOJCHUI U OTIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KUCIOTHI U MIENOYH, MOJIb3YSICh HHIUKATOPaMU; 0CO3HABATh HEOOXOIUMOCTh COONIOIEHUSI Mep 0€30TaCHOCTH
P 0OpaIeHUH ¢ KUCIOTaMU U IIeJI0YaMH.

* pacKpbIBaTh CMBICI Niepuoanyeckoro 3akoHa /. 1. Menneneesa;

* OIMCHIBATH U XapaKTePU30BaTh TAOIUYHYIO (HOPMY MEPUOANYECKON CUCTEMBbl XUMHUYECKHUX 2JIEMEHTOB;

* XapaKTepU30BaTh COCTaB AaTOMHBIX SJIEp M PACHpPENEICHUE YUCIIa DJIEKTPOHOB MO DJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHX AJJIEMEHTOB
MaJIbIX MIEPUOI0B MEPUOANUECKON CUCTEMBI, a TAKXKE KaIHs U KaJIbIUs;

* pa3InyaTh BUJIbI XUMHYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HETIOJISIPHYIO U METAITTUYECKYIO;

* U300paXkaTh NMEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00pa30BaHHBIX XUMUYECKHUMHU CBSI3SIMU Pa3HOTO BHUJA;

* BBISIBJISITH 3aBUCUMOCTh CBOMCTB BEUIECTB OT CTPOCHUS UX KPUCTAIIIMYECKUX PEHIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAITTNYECKUX;



* XapaKTepU30BaTh XUMHUUYECKUE AIEMEHTHl U UX COCIMHEHUS HAa OCHOBE MOJIOKEHUS 3JIEMEHTOB B MEPUOJIUYECKON CUCTEME U OCOOEHHOCTEM
CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYyYHOE U MHPOBO33PEHUECKOE 3HAUEHUE MEPHUOJUYECKOr0 3aKOHA U MEPUOJUYECKONW CHCTEMbl XMMHMUYECKUX JIEMEHTOB
. . Menneneesa; * 00BACHATH CyTh XHMUYECKUX MPOLIECCOB M MX MPUHIUITHAIBEHOE OTINYHE OT (PU3NIECKUX;

* Ha3bIBATh [IPU3HAKU U YCIOBHUS IPOTEKAHNSA XUMUUYECKUX PEAKIUIL;

* YCTaHaBJIMBATh NMPUHAAICKHOCTh XUMHUYECKON PEaKIMH K OINpenelEHHOMY TUIy IO OJHOMY U3 KJIacCU(UKAIMOHHBIX MPHU3HAKOB: 1) Mo
YHCIy U COCTAaBYy MCXOJHBIX BEIIECTB U MPOJYKTOB peakUuu (peakluuu COEAMHEHHUS, Pa3JIOKEHUs, 3aMelIeHUs] U oOMeHa); 2) M0 BBIACICHUIO WIH
MOTJIOLEHHUIO TEIJIOTHI (PEeaKlUU 3K30TEPMUUYECKHE U SHIAOTEPMHUECKUE); 3) IO U3MEHEHUIO CTENeHEeN OKUCICHUSI XUMUYECKUX AJIEMEHTOB (peaKinu
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE); 4) 10 00paTUMOCTH Ipoliecca (peakuu o0paTuMble U HeoOpaTUMBbIE);

* COCTaBJIATh YPAaBHEHUS AJIEKTPOJIUTUUYECKON AUCCOIMAIIMKM KUCIIOT, IIEJI0OYEH, COJICH; TTOJIHbIE U COKPAIIEHHBIE MOHHBIE YPAaBHEHUS peaKIuid
oOMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKHX peakiuil mo ¢opMyiaam/Ha3BaHUSIM HCXOJHBIX BEILECTB; ONPEAEATh HCXOJHBIE BElIeCTBa IO
(dbopmynamM/Ha3BaHUSAM IPOAYKTOB PEAKIIMH;

* COCTaBJISITh YPaBHEHUS peakluii, COOTBETCTBYIOIIUX MOCIEI0OBATEILHOCTH («IIETIOUKE) MPEBPALIEHUI HEOPraHUYECKUX BEUIECTB PAa3INYHBIX
KJIaCCOB;

* BBIIBJIATD B IIPOLIECCE DKCIIEPUMEHTA NIPU3HAKH, CBUICTEIBCTBYIOIINE O MPOTEKaHUHY XMMHYECKON PEaKIINH;

* IPUTOTOBJISITH PACTBOPHI C ONMPEIETEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA;

* OIIPENENATh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT M LICJIOYEH IO N3MEHEHHIO OKPACKU UHAUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIC PEAKLIUH, IIOATBEPKIAIOIINE HATMYNE B BOJHBIX PACTBOPAX BEIIECTB OTAEIBHBIX HOHOB

* OIPEAETATh NPUHAAICKHOCTh HEOPIaHUYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYII: METaliibl U HEMETaJlIbl, OKCHJBI,
OCHOBAaHUS, KUCJIOTBI, COJIU;

* COCTaBJIATH (POPMYIIbI BEIIECTB M0 UX Ha3BAaHUSM;

* OIIPENIENATh BAJICHTHOCTD U CTEIIEHb OKUCIICHHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMYJIBl HEOPraHWYECKUX COEAMHEHHUM MO BAJEHTHOCTSM M CTENEHSIM OKHUCIIEHHMs 3JEMEHTOB, a TakXe 3apsjaM HOHOB,
yKa3aHHBIM B Ta0JIMIE pAaCTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH;

* OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUs (PU3MYECKUX M XMMUYECKUX CBOMCTB MPOCTHIX BELIECTB (METAJIOB U HEMETAJUIOB) M MX BBICIIUX
OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMU BTOPOT'O U TPETHETO MEPHOIOB;

* Ha3bpIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTEPHbIE JUIs TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTEepPHbIE IS KAXKIO0Tr0 U3 KJIaCCOB HEOPTaHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH IPUMEPBI PEAKLIUH, TOATBEPKAAIOIIUX XUMUUECKUE CBOMICTBA HEOPraHNYECKHX BEIIECTB: OKCUOB, KHCIOT, OCHOBAHUM U COJIEH;

* OIIPENENSTH BEIECTBO-OKHUCIUTEID U BEILIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUAX;

* COCTaBJIATh OKUCIUTENbHO-BOCCTAHOBUTENBbHBIN OanaHc (U1 U3y4EHHBIX PEaKLnii) 10 MPeI0KEHHBIM CXeMaM PeaKIMii;

* IPOBOJIUTH JJAOOPATOPHBIE ONBITHI, IIOTBEPXKIAIOIINE XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUMUYECKHX BEILIECTB;



BoinyckHuk noayuum 603mMo0MCHOCHIb HAYUUMBCA:

* 2PAMOMHO 0OPAWAMBCS C BEUECTNBAMU 8 NOBCEOHEBHOU IHCUSHIUL,

* 0CO3HABAMb HEODXOOUMOCMb COONIOOEHUS NPABUL IKONI02UYECKU OE30NACH020 NOBEOeHUs 8 OKPYICAlOWel NPUpPOOHOlL cpede;

* NOHUMAMb CMBICT U HeOOX00UMOCMb COONOO0eHUs NPeONUCAHUL, NPeoNazaemvbliX 6 UHCIMPYKYUAX NO UCHOTIb30BAHUIO JIeKAPCME, CPeOCma
ObIMOBOU XUMUU U OD.;

* UCNONIL308AMb NPUOOPEeMEHHBIE KTI0Uesble KOMNEMEeHMHOCU NPU 6bINOJIHEHUU UCCLe008AMENbCKUX NPOEKMO8 N0 U3YYEHUIO CBOUCMS,
Cnocob08 NoIyueHus U pacno3HABAHUS 8EUleCME,

* Pazeueamsb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3YS CPeOCmed YCMHOU U NUCbMEHHOU KOMMYHUKayuu npu pabome ¢ mexkcmamu
VueOHUKa U OONOTHUMENbHOU TUMEPAMYPOll, CNPABOYHBIMU MAOIUYAMU, NPOABTIAMb 20MOBHOCb K YBANCEHUIO UHOU MOYKU 3PEHUsL NPU 00CYHCOeHUU
Pe3yIbmamos 8blNOJHEHHOU pabombi;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECBAX U XUMUYECKUX NPOYECcCax, KPUMUYECKU OMHOCUMbCS K NCe8OOHAYYHOU UHpoOpMayuu,
HedoOpPOCOBeCmHOLL peKiame, KAcarowelcs UCNOLb308aHUS PA3IUYHBIX 6EUeCMaE.

* 0CO3HABAMD 3HAUEHUE MeOPeMUeCKUX 3HAHULL 0I5l NPAKMUYECKOU 0essmelbHOCMU Yel08eKd,

* ONUCHIBAMb U3YUEHHbIe 00bEKNMbL KAK CUCMEMbL, NPUMEHSIS I02UKY CUCIEMHO20 AHAIU3d,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUHEeCKOU CUCEeMbl XUMUYECKUX INeMEHMO8 O/ 00BACHeHUs: U Nped8UOeHUsl CEOUCE
KOHKDEMHbLX 8eUjecme;

* pazeusams UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM YVelyONIeHUus 3HAHUL 00 UCMOpuU CMAHOBLEHUs XUMUYECKOU HAYKU, eé
OCHOBHbBIX NOHAMULL, NEPUOOUHECKO20 3AKOHA KAK O0OHO020 U3 BANCHEUUUX 3AKOHO8 NPpUpoobl, d MAK’Ce O COBPEMEHHLIX OOCMUICEHUSX HAVKU U
MEXHUKU.

* COCMABAMb MONEKYISIPHLLE U NOJIHbIE UOHHBLE YPAGHEHUSI NO COKPAWEHHBIM UOHHBIM YPABHEHUAM,

* IPUBOOUMb NPUMEPDL PEAKYUL, NOOMBEPHCOAIOUWUX CYUECTNBOBAHUE B3AUMOCEIAZU MENHCOY OCHOBHBIMU KIACCAMU HEOPSAHUYECKUX 8eUecms;

* IPOCHO3UPOBAMb PE3YIbMANbL 8030EUCMEUS PA3IUYHBIX (DAKMOPO8 HA USMEHEHUE CKOPOCTU XUMUYECKOU PeaKyull,;

* IPOCHO3UPOBAMb PE3YIbMANMbL B030EUCMEUS PA3IUYHBIX (DAKMOPO8 HA CMEWEHUE XUMUYECKO20 PABHOBECUSL.

* IPOCHO3UPOBAMb XUMUYECKUEe CEOLICMBA BEUWeCn8 HA OCHOBE UX COCMABA U CIMPOCHUS,

* IPOCHO3UPOBAMb CROCOOHOCMb GeUeCmead NPOoABISINMb OKUCTUMENbHbLE UL 80CCMAHOBUMENbHbLE CEOUCMEA C VYEMOM CIMeneHel OKUCIeHUs
NEMEHMOB, BX00SUUX 68 €20 COCMA8;

* BbIAGISAMb CYUECMBOBAHIUE 2EHEMUYECKOU 83AUMOCBA3U MeHCIY 8eUecm8amu 8 psdy: NPOCmMoe 8ewecmeo — OKCUO — SUOPOKCUO — COJlb;

* OP2aHU306b16AMb, NPOBOOUMb VUEHUYECKUE NPOEKMbl NO UCCLEO08AHUIO CEOLICE 8EULeCME, UMEIOUUX BANCHOE NPAKMUYECKOe 3HAYEHUE.
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