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IHosicHuTeALHAA 3aIIHCKA
Jlannas pabouasi mporpaMMa OCHOBHOTO 00IIero 00pa30oBaHus 110 XMMHUHU COCTaBJICHA HA OCHOBAHUH:

- 00s3aTeNPHOIO0 MHUHUMYMa (heAepaIbHOTO KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHIapTa oOmero
o0OpasoBaHuS;

- MPUMEPHON IPOTPaMMBI 110 XUMHUHA OCHOBHOT'O O0IIIETO 00pa3oBaHUS;
- (henepanbHOTO OA3MCHOTO TUTaHA A7 00pa30BaTENbHBIX yupekaeHuil PO;
- aBTOPCKO# mporpammbl o xumun ['adbpuensaa O.C.

I'maBHOM 11€1BI0 OCHOBHOT'O OOIIEr0 XMMHYECKOT0 00pa3oBaHUs sIBISETCS (popMuUpoBaHUE Y 00ydaro-
IIUXCS LEJIOCTHOrO TMPEJCTABICHUS O MHpPE, OCHOBAHHOI'O Ha NPHUOOPETEHHBIX 3HAHUAX, YMEHUSX,
HaBBIKAX M CIIOCO0AX MEATEIIbHOCTH; O0OrallleHUE OIbITa Pa3HOOOpa3HOW JCSITEIbHOCTH (MHIAUBUIY-
QJIbHOW M KOJUIEKTHBHOM), OIbITA MMO3HAHHUS CaMOIIO3HAHUS; MOJArOTOBKA K OCYIIECTBJICHHUIO OCO3HAH-
HOTO BBIOOpa WHAMBUAYAIBHON UM MPOPECCHOHATBHON TPACKTOPUHU. DTO ONPEISISICT eI 00ydeHUs
XHMUU:

- YCBOEHHE BaKHEHIIIUX 3HAHUH 00 OCHOBHBIX MOHATHSAX M 3aKOHAX XUMHUH; XUMUYCCKON CHMBOJIUKE;
- OBJIaJleHHe YMEHMSIMHM HaOJI0JaTh XUMHUYCCKUE SIBICHHUS, MPOBOIUTh XMMHUYCCKUHA SKCIIEPUMEHT,
MIPOU3BOIUTH PACYETHI HA OCHOBE XMMHUYCECKHUX (DOPMYJI BELIECTB U YPABHECHUIN PEaKIIHii;

- pa3BHUTHE [T03HABATCIIBHBIX HHTEPECOB M MHTEIICKTYaJIbHBIX CIIOCOOHOCTEH B MPOIIECCE TMPOBEACHUS
XUMHYECKOT0 SKCIIEPUMEHTA, CAMOCTOSTEIIBHOTO MIPHOOPETEHUS 3HAHUI B COOTBETCTBUHU C BO3HHMKAIO-
IMMH JKU3HEHHBIMU TIOTPEOHOCTSIMU;

-BOCIIMTAHNE OTHOIICHHS K XUMHUHU KaK K OJHOMY M3 (DyHIaMEHTAJIbHBIX KOMIIOHCHTOB €CTECTBO3HA-
HUS M DJICMEHTY OO0IIEYEIIOBCUECKON KYJIbTYPHI,

- IpUMEeHeHUe MOJTyYeHHBIX 3HAHNW M YMEeHUH /111 0€3011aCHOT0 MCIIOJIb30BaHMS BEIICCTB M MaTePH-
aJIoB B OBITY, CEJIbCKOM XO31CTBE U HA MPOM3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a71a4 B TIOBCETHEBHOM
KU3HU, TIPEIYTIPESKICHUC ABJICHUH, HAHOCSIIIMX BPEJI 3I0POBBIO YEIOBEKA M OKPYIKAIOIIEH cpe/ie.

Becwp Teopetnueckuii MaTepuall Kypca XMMHUM JUUII OCHOBHOM IIKOJIBI PACCMaTPUBAETCA Ha IEPBOM
roJy 00y4eHHsl, UTO MMO3BOJISET yyaluMcst 00Jiee OCO3HAHHO U TITyOOKO U3yuuTh (PaKTUUECKUNA MaTepH-
aJl — XUMHIO JIEMEHTOB U UX COe€IMHEHHMU. Hapsay ¢ 3TUM Takoe mocTpoeHue nporpamMmmsel 1aeT BO3-
MO>KHOCTh Pa3BUBATh MOJyUEHHBIC IEPBOHAYATHHO TEOPETUICCKUE CBEACHUS Ha O0raToM (DaKTHIECKOM
MaTepuaje XUMHAH JIEMEHTOB. B pe3ylibTaTte BEIUTPHIBAIOT 00€ COCTABISIONINE Kypca: U Teopus, U dak-
THI.

[IporpamMma mocTpoeHa ¢ y4eTOM peann3alii MEeTalpeIMETHBIX CBsI3el ¢ KypcoM (M3HKHM 7 Kiacca,
IJle U3y4aloTCs OCHOBHBIC CBEICHUS O CTPOCHHUU MOJIEKYJ U aTOMOB, U Ouosiorun 6—9 kiaccos, ruae
JlaeTcs 3HAKOMCTBO ¢ XMMHUYECKON OpraHu3alieil KIeTKH U MpolieccaMu 0OMeHa BEIIEeCTB.

OcHOBHOE coJepKaHhe Kypca XMMHMH § Kjacca COCTaBIIAIOT CBEACHHUS O XMMHYECKOM 3JIEMEHTE U
(opMax ero CymecTBOBaHUSI — aToMax, U30TOINAX, HOHAX, MPOCTHIX BEIIECTBAX U BAXXHEUIIUX COEIU-
HEHUSX 3JeMeHTa (OKCHIaX W JAPYTrux OWHApHBIX COEAMHEHMSX, KUCIOTaX, OCHOBAHMIX U COJISIX), O
CTPOCHHH BEIIEeCTBA (TUMOJOTUU XUMHUYECKUX CBSI3€H M BUJAX KPUCTAUTMUECKUX PELIETOK), HEKOTOPBIX
3aKOHOMEPHOCTSIX MMPOTEKAHMS PEAKINA U UX KJIacCU(DUKAIIIH.

B conepxannm kypca 9 kimacca BHagajge 0000IIEHHO PACKPHITHI CBEACHHS O CBOHCTBAX KJIACCOB Be-
IIECTB — METAJUIOB M HEMETAJUIOB, a 3aT€M MOAPOOHO OCBEIICHBI CBOMCTBA IETOYHBIX U IIETOYHO3e-
MEITBHBIX METAJIOB U TAJIOTeHOB. Hapsiy ¢ 9THM B Kypce pacKpbIBalOTCS TaKXKe U CBOMCTBA OT/ACITHHBIX
Ba)XHBIX B HAPOTHOXO3HCTBEHHOM OTHOIIICHUH BEIICCTB.



KosmnuecTBo yueonbix yacoB— 136 (8 kiacc—68u4, 9xmacc—684; mo2yaca B HeleMO0 B TeUeHUE 2X JIET
oOy4eHus; pealin3alysi THBAPUAHTHOM YacTH y4eOHOTO TUIaHa).

N3 nux:
8 kimacc: KontponbHbIx padbor-4.
[IpakTuyeckux padbor-7.
9 knacc: KontponbHbIx pabot-3.
[IpakTuueckux padboT-6

[Ipu opranmzammu 00pa30BaTEIBHOrO MpPOIECCa HCIONB3YI0 cieAyoume (GopMbl: 00BICHUTEIHHO-
WUTIOCTPATUBHYIO, C AJIEMEHTaMU IPOOJIEMHOI0 U3JI0KEHUS; YACTUYHO ITOMCKOBYIO.

HpI/I BBIITIOJIHCHUH ITPAKTUYICCKUX pa60T U ACMOHCTPAIMOHHBIX SKCIICPUMCECHTOB HUCIIOJIb3YCTCA O60py-
NOBAHUEC TOYKHU POCTA.

OcHOBHBIE BHUJAbI KOHTPOJISI: KOHTPOJIbHAA pa60Ta, TCCTUPOBAHUC, ITPAKTUICCKAA pa60Ta.

OcHoBHbI€ (POPMBI KOHTPOJIS: UHAUBUAYATIbHBIN, (PPOHTATBHBIN, BEBIOOPOUHBIH.



Conepxxanue nporpamMmmbl.

8 KIIACC
(24 B HEnem0; Beero 704)

Benenue (44)

XHUMUsL — HayKa O BEILLECTBAX, UX CBOMCTBAxX U NpeBpalleHusX. [IoHATHE 0 XUMUYECKOM 3JIEMEHTE U
(opMax ero CcymiecTBOBaHMsI: CBOOOIHBIX aTOMAaX, MPOCTHIX U CIIOKHBIX BemlecTBax. [IpeBpamienus Be-
mectB. OTIMYNE XMMUYECKUX PEaKInii OT PU3NYECKUX SBICHUI. Pollb XMMUM B ®U3HU YeJIoBeKa. Xe-
Modunus u xemopoOus. Kpatkue cBeneHuss U3 UCTOpUM BO3HHUKHOBEHHUS U pa3Butus xumuu. [lepuon
anmxumuu. [lonarue o punocodpckom kamue. Xumus B XVI B. PasButre xumuu Ha Pycu. Ponb oteue-
CTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMHUYECKOW Hayku — padboTel M. B. JlIomonocoBa, A. M. bytiepo-
Ba, /. 1. Menaeneena.

XuMHYecKass CUMBOJIMKA. 3HAKW XMMMUYECKHX 3JIEMEHTOB M IPOMCXOXKJIEHUE HMX Ha3BaHWM. XuMU-
yeckne QGopmynbl. MHnekcsl U kodpduuuenTsl. OTHOCUTENBHBIE aTOMHAsE M MOJEKYJSpHas MaccChl.
PacueT MaccoBoil 10 XUMHYECKOTO JIEMEHTa 0 (popmyJie BemecTa.

[leproauueckas cucrema xumudeckux snemMerToB /1. M. Menzeneesa, ee CTpyKTypa: Majble U OOJbIINe
MEPHUOIBI, TPYIIIBI M TOATPYIIBI (T1aBHas 1 mobouHas). [lepuoanueckas cuctema Kak CrpaBOYHOE TO-
coOue /ISt MOTyYeHUsT CBEICHUI O XMMHYECKIX JIEMEHTaX.

Pacuernslie 3ampaun. 1. Haxox/ieHHe OTHOCUTEIBRHON MOJEKYJSIPHOW MaccChl BEUIECTBA 10 €r0 XUMU-
geckoil (hopmyie. 2. Beraucienne MacCOBOM TOJIM XUMHYECKOTO 3JIEMEHTa B BEIIECTBE 10 ero (popmy-
ze.

3HATB,YTO TaKOE «XMMHYECKHM 37€MEHT» U TpU (POPMBI €ro CylecTBoBaHus, 20 3HaKOB XMMHUYECKUX
anemeHnToB (H — Ca) noHaTre OTHOCUTENbHON aTOMHOM U MOJIEKYJISIPHON MacCHhl.

YMerTh: Ha3bIBaTh XMMHUYECKUN AJIEMEHT MO €ro 3HaKy U HaoOOpOT, PacCUUThIBATb OTHOCUTENIbHYIO
MOJIEKYJISIPHYIO MAacCy M0 XMMHUYECKOH (Gopmylie, yKa3blBaTh MHACKCH U KOA((UIIMEHTHI, 3aMiChIBaTh
(hOopMyITBI BOJIBI, KUCIIOPOA, YTIEKUCIIOTO Ta3a, UCTIOIb30BaTh BCE ITO.

Hcnoab3oBath 1Js: 6€301aCHOTO OOpAICHHSI C BEIIECTBAMHU M MaTEpUATaMH.

T e m a 1 AToMBbI XHMHUYECKHUX dJ1eMeHTOB (94)

ATOMBI KaK (hopMa CyIIECTBOBAHUS XUMUYCCKUX AJIEMEHTOB. OCHOBHBIE CBEJICHHS O CTPOCHUU aTo-
MOB. JlokazaTenbcTBa CI0KHOCTH cTpoeHus aroMoB. OnbiTel Pesepdopmaa. [lnanerapras momens cTpo-
€HUs aToMa.

CocraB aTOMHBIX fA1ep: IPOTOHBI U HEUTPOHBI. OTHOCHUTENBHAS aTOMHAs Macca. B3auMOoCBA3b OHATHIA
«IPOTOHY, KHEUTPOH», KOTHOCUTEJIbHAS ATOMHAsI Maccay.

N3meHneHue yncna MpoOTOHOB B sAJIpe aToMa — 00pa30BaHME HOBBIX XMMHYECKHX 3JIeMeHTOB. M3me-
HEHHUE 4YKciia HEUTPOHOB B sJipe atomMa — oOpa3zoBaHue U30TONOB. COBpEeMEHHOE OIpesesieHue MOHs-
THS «XUMUYECKHUN d71EMEHT». M30TONBI Kak pa3HOBHIHOCTH aTOMOB OJJHOI'O XMMHUYECKOIO 3JIEMEHTA.

OnexTpoHbl. CTpOeHUE 3IEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX 3eMeHTOB Ne 1—20 nepuo-
nuueckoil cucrembl JI. Y. MenneneeBa. [loHsiTuEe O 3aBEpIIEHHOM M HE3aBEPLICHHOM 3JIEKTPOHHOM
cioe (IHEPreTUYEeCKOM YPOBHE).

[leprognueckas cuctema xuMudeckux snemeHToB J[. . MeHnzeneeBa u cTpoeHre aTOMOB: (GU3HYECKUAN
CMBICJI TOPSAKOBOIO HOMEpA 3JIEMEHTa, HOMepa IPyIIIibl, HOMepa Mepuoaa.

N3meHeHue uncia 371eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOIO 3JIEMEHTAa —

o0Opa3oBaHME TOJOKUTEIBHBIX M OTPHUIATEILHBIX MOHOB. MOHBI, 00pa30BaHHBIC aTOMaMHU METAJIOB U

HEMCTAJIJIOB. HpI/I‘H/IHBI U3MEHCHMS META/UIMUECKUX U HEMETAJUIMUECKUX CBOMCTB B nepuoaax u rpyi-
nax.



O6pazoBanue OuHapHbIX coenuHeHui. [lonsTe 00 woHHOW cBsizu. CXxembl 00pa3oBaHUsI MOHHOU
CBSI3HU.

B3anMopelicTBe aTOMOB XUMHUYECKHUX 3JIEMEHTOB-HEMETAILIOB MEKTy 000 — oOpa3oBaHUE JIBYX-
ATOMHBIX MOJIEKYJI MPOCThIX BemlecTB. KoBalieHTHAsi HEMOJIIpHAsi XUMHYECKasi CBSI3b. DJIEKTPOHHBIE U
CTPYKTYpHBIE (POPMYJIBI.

B3anMopeiicTBue aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAIOB MEXAY cOo00il — oOpa3oBaHue Ou-
HapHBIX COEIMHEHUN HEMETANIOB. DJIEKTPOOTPULIATEILHOCTh. [IOHATHE O KOBaJIEHTHOM MOJISIPHOM CBSI-
31.

B3anMopeiicTBe aTOMOB XMMHUYECKUX JIEMEHTOB-METAILIOB MEXKIy cO00 — oOpa3oBaHHE METall-
nyeckux kpuctauioB. [loHsTHE O METAITMYECKOMN CBSI3U.

JdeMoncTpanuu.Moaenu aToMOB XUMHAYECKUX 3JIEMEHTOB. [leproanyeckas cucrema XuMUYECKHUX dJIe-
meHToB /. 1. Menneneesa.

KourpoabHnas padora Ne 1.

3HATh,YTO XMMHYECKHUE CBOICTBA 3JIEMEHTAa 3aBUCAT OT A3JEKTPOHOB HAa BHEIIHEM SHEPreTHUUYECKOM
YPOBHE, CTPOEHUE aToMa 3aps]l sA/pa IJIaBHAs XapaKTEpUCTUKA aTOMa, THUIIbl XMMUYECKON CBSI3U U Me-
TAJJIMYECKUE U HEMETAJIIMYECKUE CBOMCTBA HA aTOMHOM YPOBHE.

YMeTh:Ha3bIBaTh H3BECTHBIE XUMUYECKHE JIEMEHTBI, OOBSCHITH CMBICI HOMEpa XUMHUYECKOTO 3Je-
MEHTa B MEPUOIMYECKON CHCTEME, HOMEPOB TPYIIIBl U MEPUOaa, K KOTOPHIM 3JIEMEHT MPUHAJICKUT,
XapaKTepUu3oBaThb M3BECTHBIM XMMHYECKHH 3JI€MEHT Ha OCHOBE €T0 ITOJO0KSHHUS B HGpHOI[H‘ICCKOfI CH-
cTeMe.

HMcnoan3oBarh auisi: 6e30macHOTO 0OpaIeHus ¢ BEIeCTBAMU M MaTepruaaMu; SKOJIOTHYECKU
IrPaMOTHOTO MOBEJIEHUSA B OKPYKAIOIIEH cpeie.

T e m a 2 IIpocTbie BemecTBa (54)

[TonoxxeHue MeTamioB M HEMETAJUIOB B NMEPUOJUYECKON cucTeMe XUMHUYecKux siemeHToB J[. .
MenneneeBa. BaxkHeinme npocTelie BEMIECTBA — METAIIIBL: JKENE30, ATIOMUHUN, KalblMi, MarHui,
HaTpuid, kammii. OOune Gu3ndeckne cBOMCTBa MeTaoB. BaykHel e mpocThie BEmecTBa — HEeMeTall-
7B, 0Opa30BaHHBIE aTOMaMHU KHCJIOPOJa, BOJOPOAA, a3oTa, cepbl, Gochopa, yrinepoma. CriocoOHOCTH
aTOMOB XMMHYECKHX DJIEMEHTOB K 00pa30BaHUIO HECKOJIBKHX MPOCTHIX BEHIECTB — AJUTOTPOMHS. AJIIO-
TpoIHbIe MoauduKau Kuciaoposa, hocdopa u onoBa. MeTanTndecKue 1 HEMETANTNIECKHUE CBOMCTBA
MPOCTHIX BemiecTB. OTHOCUTEFHOCTH JIEJICHHS MPOCTHIX BEIIECTB HA METAIIIBI 1 HEMETAILIIBI.
[TocTostnuast ABoraapo. KonuyectBo BemectBa. Monb. MossipHast Macca. MoJisipHbIiE 00beM 1a3000-
pasHbIX BemiecTB. KpaTHble e€IMHUIIBI KOJUYECTBA BEUIECTBA — MUJUIMMOJb U KUJIOMOJIb, MUJUIUMO-
JSIpHAsl U KWJIOMOJIIpPHAs MAcChl BEIECTBA, MUJUIM-MOJISIPHBIA U KUJIOMOJIIPHBIMH 00BEMBI Ta3000pas-
HBIX BEIIECTB.

PacueTsl ¢ CHIOIB30BaHNEM MOHITHH «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MAcCay, «MOJISIPHBIA 00beM
ra3oB», «IIOCTOSTHHAas ABOTaJpo».

Pacuernsplie 3agauu. 1. BeiuncieHne MOJISPHONH MaccChl BEIIECTB MO XUMHUECKHM (dopmyiam. 2. Pac-
YeThl C WCIIOJIb30BAHUEM IOHSTHI «KOJIMYECTBO BEIIECTBA», «MOJIIPHAS Macca», «MOJIAPHBIH 00BbeM
ra3oBy, «IIOCTOSTHHAs ABOTaJpo».

Jemoncrpauun. [Tomydenne o3zona. O6pa3iel 6e10ro U ceporo ooBa, 6eoro u kpacHoro ¢ocdopa.
HekoTopelie MeTaiibl 1 HEMETaIbl KOJIMYecTBOM BeliecTtBa 1 Moiab. Mojens MosisipHOro o0bema raszo-
00pa3HbBIX BEIIECTB.

3HaTh, 4TO JleJIeHUe Ha MeTaJlJIbl 1 HEMeTaJUIbl - YCJI0BHO, HO OTJIMYMA MEX/Ay HUMU BCe-TaKu
€CTh, YTO TAaKOE KOJIMYECTBO BEIECTBA U MOJIAPHBINA 0OHEM ra30B, paCYETHBIE (DOPMYJIbI, YTO
TAKOE «aJIJIOTPOIUA».

YMeTh: IPUMEHATh 3TU 3HAHUSA Ha IIPAKTUKE.

Hcnoas3oBarh asi: 0€30I1aCHOTO 0OOpaIlleHHs C BEI[eCTBaMU U MaTepHaaMHu.



T e m a3 CoeqHeHUs] XHMHUYECKHUX 3J1eMeHTOB (14 )

Crenienp okmciieHus. OmnpeeieHre CTeIeHH OKUCIECHUS AJIIEMEHTOB 10 XUMHYECKOW (opmyle co-
enuaenus. CoctaBiieHne GopMysl OMHAPHBIX COSAMHEHHUH, 00Ul crmoco0 WX Ha3bIBaHWS. buHapHbBIC
COCIIMHEHUS: OKCHIIBI, XJIOpUIbI, cynbuabl u ap. CocraBnenue ux Gopmys. [IpencraBurenn oKCHI0B:
BOJIa, YIJIEKUCIIBIN ra3 U HerauieHas u3Bectb.lIpeacrtaBureny neTtydyux BOAOPOAHBIX COCIMHEHUM: XJIO-
POBOJOPOJI ¥ AaMMUAK.

OcHoBaHuUsI, UX COCTaB M Ha3BaHWs. PacTBOPMMOCTh OCHOBaHUH B Bojie. Tabiauiia pacTBOPUMOCTH TH/I-
pOKCUIOB U coJieil B Boje. [IpencraBurenu meaoueil: TuaApOKCUIbl HATPUS, Kanus U Kaiblud. [lonsTue
0 KaueCTBEHHbIX peakuusix. Muaukaropsl. I3MeHeHrEe OKpACKU MHJIUKATOPOB B LIECTOYHOU Cpejie.
Kucnotsl, nx cocraB u HazBanus. Knaccudukamus kuciot. [IpeacraBurenn KUCIOT: cepHasi, COIsTHAs U
azoTHas. I3MeHeHue OKpacky UHAUKATOPOB B KUCIIOTHOM Cpeie.

Conm kak mpou3BOAHBIE KUCJIOT U OCHOBaHUM. X cocTaB u Ha3BaHus. PacTBopuMocCTh cosieil B Boje.
[IpencraBurenu coseii: Xjaopua HaTpusi, KapooHat u docdat KaibIus.

AMoOpdHBIE U KPUCTATNIMYECKHUE BEIIECTRA.

MexMoIIeKyIsIpHbIE B3aUMOACHCTBUSA. THUIBI KPUCTAJUIMYECKUX PELIETOK: MOHHAsA, aTOMHAas, MOJie-
KyJIsipHasi 1 MeTajuInueckas. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT TUIOB KPUCTALTMYECKUX PEIIETOK.
BeniecTtBa MOJEKYJIAPHOTO U HEMOJEKYJISAPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa JJi BEILIECTB
MOJIEKYJIIPHOTO CTPOCHHUS.

Yuctele BemecTBa U cMecu. [IpuMepsl KUAKUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBONCTBA YHCTHIX
BeliecTB B cMecel. MIX cocraB. MaccoBast u 00beMHas JOJIM KOMIIOHEHTA CMecH. PacueTsl, CBsI3aHHBIC C
KCTIOJIb30BAHUEM TTOHATHS «I0JISD.

Pacuernsbie 3agaun. 1. Pacyer MmaccoBOr U 0OBEMHOUN J10JI€H KOMIIOHEHTOB CMECH BEIIECTB. 2. Beryuc-
JICHHE MAacCOBOM JOJIM BEIIECTBA B PACTBOPE MO MU3BECTHOM MAacC€ pPacTBOPEHHOI'O BEIIECTBA U Macce
pactBopuTess. 3. BeiunciieHne Macchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTEIISI, HECOOXOAUMBIX JIJIs
MIPUTOTOBJICHUSI ONIPEAECIEHHON MacChl pacTBOpa C M3BECTHOM MAacCOBOM J0JIEW PaCTBOPEHHOIO BEllle-
CTBA.

JemoncTpanuu. OOpasnpl OKCHIOB, KUCIOT, OCHOBAHUM M cojiei. MoIeNn KPUCTALTHISCKUX PEIICTOK
XJIopuja HaTpus, anMasa, okcuaa yriepona (IV). BapeiB cmecu Bogoponaa ¢ Bo3gyxoM. CrocoOsl pas-
neneHust cMecer. JIMCTHuIsus BOABL.

JladopaTopHble onbIThbl.1.3HaKOMCTBO C 00Opa3liaMH BEMIECTB Pa3HBIX KiIaccoB. 2. Pa3zieneHue cme-
CeH.

KounrpoJsbHnas padora Ne 2.

3HATh,uTO TAKOC CTEIICHb OKUCIICHHMS, KJIACChl XUMUYCCKUX COCTUHEHHUI: OKCUIBI, JIETYYUE BOAOPO/I-
HbIE COCMHEHUs, OCHOBAaHMUsI, KUCIIOThI, COJIU, OErJI0 HOMEHKIATYPY, O KPUCTANIMUYECKUX U aMOP(HBIX
BEIIECTBAX, TUIbI KPUCTAJUIMYECKUX PEIIETOK, O UACTHIX BEIIECTBAX U CMECSX.

YMmerb:umes XuMuueckyo (GopMmyiny, HAaUTH CTETIEHb OKUCICHHUS M HAa00OpOT, 3HAsl CTENEHb OKHUCIIe-
HUS 3JIEMEHTOB COCTABUTh XUMHUYECKYIO (popMyIty, 1o hopmylie XHMUUECKOTO COCTMHEHHS Ha3BaTh €ro
KJIACC TIOJIB3YACH MPH TOM HOMEHKJIATYPOH, Pa3AeIUTh MPOCTHIE CMECH M PACCUUTATh MacCOBYIO (00b-
€MHYI0) JOJII0 BEIIECTBA CMECH.

Hcnoab3oBath 11s1:0€30I1aCHOTO 00paIleH s C BEIIECTBAMY B MaTepHUaIaMH.

T e m a 4 U3MeHeHuUs1, Ipoucxoasimme ¢ Bemecrsamu (12 )

[TonsiTue siBNeHUN Kak U3MEHEHUW, MPOUCXOISIIUX C BEIIECTBAMU. SIBIEHUS, CBSA3aHHbBIC C H3MeE-
HEHHUEM KPHUCTAJUIMYECKOTO CTPOCHHUsSI BEIECTBA MPH TMOCTOSHHOM €Tr0 COCTaBe, — (pU3WdecKkue siBie-



Husd. Pusnyeckue SBICHUS B XUMHM: JUCTWLISALHNS, KPUCTAJUIM3ALMS, BhIIIAPUBAHUE UM BO3TOHKA Be-
IIECTB, LEHTPUPYTUPOBAHNUE.
SIBneHus1, CBSI3aHHbBIE C U3BMEHEHUEM COCTAaBa BEILIECTBA, — XUMHUYECKUE peakuuu. [Ipu3Haku u ycioBus
MPOTEKAaHNUs XUMHUYECKUX peakuuid. [ToHsTre 00 3K30- M 3HAOTEPMUYECKUX peakuusx. Peakuuu rope-
HUS KaK YaCTHBIM Cllydall D9K30TEPMUYECKUX PEAKLIMM, IPOTEKAIOIIMX C BBIJCICHUEM CBETA.

3aKOH COXpaHEHHSI MAcChl BEIECTB. XUMHUYECKHUE YPaBHEHHUs. 3HAUEHUE MHICKCOB U K03 duimeH-
TOoB. CocTaBlieHUE YPaBHEHUN XUMHUECKUX PEAKLIM.
Pacuersl no xuMuueckuM ypaBHEeHHsIM. PelieHue 3a1a4 Ha HAX0XKAECHUE KOJINYECTBA BELIECTBA, MACChI
Wi odbeMa MPOAYKTa PeaklUu MO KOJMYECTBY BEIECTBa, MAacce MM 00BEMY MCXOIHOTO BELIECTBA.
PacueTsl ¢ nCnoONB30BaHUEM MOHATHUSA «I0JsD», KOTAa UCXOAHOE BELIECTBO JaHO B BUJAE PacTBOpaA C 3a-
JTAHHOM MacCCOBOM J0JIEM PACTBOPEHHOTO BEIIECTBA WU COJIEPKUT OMPEICIICHHYIO JOJIK0 MPUMECEH.
Peakuuu paznoxenus. [lonstue o ckopoctu xumudeckux peakuuid. Karanuzatopel. @epMeHTBI.

Peakuuu coequnenus. Katanutuueckue n HekaTanuTuueckue peakunu. OOpaTumMbie 1 HEOOpAaTUMBIE
peakuuu.Peakny 3amenienns. DIEKTPOXUMUYECKUIN Psll HAMIPSDKEHUI METaIOB, €r0 MCIOJIb30BaHUE
1T IPOTHO3UPOBAHKSI BOBMOXKHOCTH MPOTEKAHHS PEaKIMil MEXIy METalJIaMH U PacTBOPAMHU KHUCIIOT.
Peakiiuu BBITECHEHHUSI OJHUX METAJUIOB M3 PACTBOPOB UX COJIEH IPYTMMU METaIaMu.

Peakuuu oOMeHa. Peakuuu HeiiTpanuzanuu. YcioBus NpOTEKaHUsl peaklnii oOMeHa B pacTBOpax 0
KOHIIA.

Tunbl XUMUYECKUX peakiuii (1o MPU3HAKY «YHCIO U COCTaB HCXOTHBIX BEIIECTB U MPOAYKTOB Peak-
[IUI») Ha IPUMEpPE CBOMCTB BOABI. Peakuus pa3noskeHus — 3IIEKTpOoIn3 BOAbl. Peakiun coenuHeHns —
B3aMMOJICHCTBUE BOJBI C OKCHJAAMH METAIIJIOB U HeMeTauioB. [lonsTie «ruapokcuasn». Peakiuu 3ame-
HICHHS] — B3aMMOJCHCTBUE BOJIBI C MIEJIOYHBIMH U MIEIOYHO3EMETbHBIMHI MeTaluTaMu. Peakiun oOMeHa
(Ha mpuMepe THAPOIN3a Cyb(puIa aTFOMUHUS 1 KapOuaa KalbIns).

Pacuernsple 3agauu. 1. Beruncnenue mo XMMUYECKUM YpaBHEHUSM MAacChl WIIM KOJMYECTBA Belle-
CTBa 110 M3BECTHOW Macce WM KOJIMYECTBY BEIIECTBA OAHOTO U3 BCTYMAIOIIUX B PEAKIIUIO BEIIECTB WIIH
MPOJIYKTOB peakuuu. 2. Berancinenne maccol (KoJudyecTBa BellecTBa, 00beMa) MPOIyKTa PeaKuu, €Cliu
M3BECTHA Macca UCXOJAHOI0 BEIIECTBA, COACPIKAIIETO ONPECIIEHHYIO 10110 TpuMecel. 3. Boruncienue
Macchl (KOJIMUYeCcTBa BELIECTBA, 00beMa) MPOAYKTa peakliiy, €CJIM U3BECTHA Macca pacTBOpa U MaccoBast
JI0J1s1 PACTBOPEHHOI'O BEILIECTBA.

Jemoncrpauun. [Ipumepsr pu3mdecknx sSBICHUN: a) MIaBiIeHUe napaduHa; 0) BO3TOHKA MOAA WIIH
OCH30IMHON KUCIIOTHI; B) pAaCTBOPEHHE MEpMaHTaHaTa Kajus; r) qudy3us TymMCTHIX BEIIECTB C TOPS-
e JIaMITOYKHU HakaimuBaHus. [IpruMepbl XUMHYECKHX sSBIICHUH: a) TopeHue Maruaus, pocdopa; 0) B3an-
MOJICHCTBHE COJISTHOM KHCJIOTBI C MPaMOPOM HJIM MeJIoM; B) moiyuenue ruapokcuaa meau (I1); ) pac-
TBOPEHHE TIOJYYEHHOTO THAPOKCHIA B KHCIOTax; A) B3amMmoeiicTBue okcuaa menu (1) ¢ ceproit kuc-
JIOTOM NpH HarpeBaHUU; €) pa3iokKeHHe epMaHraHaTa Kajaus; ) B3auMoecTBrE pa30aBIeHHBIX KHC-
JIOT ¢ METaJlJIaMU; 3) pa3ilo’KeHHUE NEPOKCHIAa BOJOPOA; M) AIEKTPOIIU3 BOJIBI.

JlabopaTopHbie onbIThI. 3. CpaBHEHUE CKOPOCTH UCHIAPEHUS BOJBI M CIUPTA IO MCUE3HOBEHUIO UX Ka-
nenb Ha QuIbTpoBalibHOM Oymare. 4. OkucieHHE MeIU B IUIAMEHM CHUPTOBKM WM ropenku. S. Ilo-
MYTHEHHE M3BECTKOBOW BOJBI OT BBIIBIXa€MOT'O yrjeKkucioro rasza. 6. Ilomyuenue yriekucioro rasa
B3aUMOJICIICTBUEM COJbI U KUCIIOTHI. 7. 3aMelieHue Meau B pactBope xiuopuaa meau (I11) sxemezom.
KonrpoJsbsHnas padora Ne 3.

3HATh ypaBHCHHS XMMHUYECKUX PEAKIUH, YTO TAKOE XMMUYECKasl PEAKIHs; KIaCCH(PUKAIIUIO PEaKIUi;
3aKOH COXpaHEHUsI MacChl BEIIECTB.

YMeTh: Ha3pIBaTh COCIMHEHNS U3YUYEHHBIX KJIACCOB; ONMPENEIATh TUIbl XUMUYECKUX PEAKINN; BbIYHC-
JSTh KOJIMUYECTBO BEIIECTBa, 00BbEM HIIM MACC; 10 KOJIMYECTBY BEIIECTBA, 00bEMY MIIM Macce peareHTOB
WJIA IPOAYKTOB PEAKIIUH.

Hcnoab3oBath 1Jisi: 6€30MacHOT0 0OpalieHus C BEIIECTBAMU M MaTepuajaMu; IKOJIOTHYECKUA TPaMOT-
HOTO TIOBEJECHUS B OKPYKAIOIIEH Cpelle; OLEHKH BIMSHUAXMMUYECKOIO 3arps3HEHUS OKPYIKaroIeu
Cpebl Ha OpraHU3M YEJI0BEKa.



Tema5 Ilpaktuxym Nel Ipocreiimue onepamuu ¢ BemectsoM (5 )

1. IlpaBuia TeXHUKH O€30MAaCHOCTH MPH paboTe B XUMHUECKOM kaOuHete. [Ipuemsbl oOpamienus c ia-
O6opaTopHBIM 000pPYIOBaHUEM U HarpeBaTelbHbIMU NprOopamu. 2. HabmoneHus 3a USMEHEHUSIMH, MIPO-
UCXOJSIIMMHU C TOpSIILEN CBEUOM, U UX omnucaHue. 3. AHanu3 nouBbl U BoAbl. 4. [Ipu3Haku XUMHUYECKUX
peakuuii. 5. IlpurotoBiaeHue pacTBopa caxapa 1 OIpeeIeHre MacCOBOM J10JIM €ro B PaCTBOPE.
Vyammecst 10o/okHbl: ITIOIyIUTh IEpPBbI€ HABBIKHA Pa0OTHI C 000PYIOBAHVEM U PEAKTH-
BaMU.

YMeTI):HpI/IMeHI/ITb HMEINHUECH SHAHUA HA IIPAKTHKE.

T e m a 6 PactBopenue. PactBopsbi. CBoiicTBa pacTBOPOB 3j1eKTPouToB (19 u)

PaCTBopCHI/Ie Kak (bHSHKO-XHMH‘{CCKPIP'I mpouecc. [TonsTue o ruaparax u Kpucrajiorunaparax. PactBoO-
PUMOCTD. KpI/IBI)IC PaCTBOPUMOCTH KaK MOZICIIb 3aBUCHMOCTH PACTBOPUMOCTU TBEPAbIX BCIICCTB OT
TEMIICPATYPHI. HaCBIH_IeHHI)IG, HCHACBIINICHHBIC 1 IECPCCBINICHHBIC PACTBOPHI. 3HaueHue PacTBOPOB JIA
IpUpOJAbI 1 CCIILCKOI'O XO035MCTBA.

[TonsiTue 00 MEKTPOIUTHUECKON JUCCOIMAIIUU. DIEKTPOIUTHI U HEJIEKTPOJIUTHI. MeXaHu3M ucco-
HUAIUU 3JIEKTPOJUTOB C PA3TMYHBIM TUIIOM XUMHYECKON CBA3U. CTENEeHb JIEKTPOJIUTHYECKON AUCCO-
nuanuy. CUIbHBIC U CT1A0BIC AJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUU DJICKTPOJMTHYECKON muccouuanuu. VOHHBIE ypaBHEHHS pEaKIUi.
VYcnoBus MpOTEKaHMs Peakini 0OMEHA MEXITY JIEKTPOIUTAMH /10 KOHIIA B CBETE MOHHBIX MPEJICTaBIe-
HUM.

Knaccudukaims HOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudukanus. Juccounanusi KUCIOT U UX CBOMCTBA B CBETE€ TEOPUU AJIEKTPOJIUTHYE-
CKOM nucconuanny. MoJieKynsipHbIE U MOHHBIE YPAaBHEHUS PEaKLUil KUCIOT. B3anmoeicTBre KUCioT ¢
MeTaulaMHu. DJIEKTPOXUMUYECKUIN Psijl HAMPSHKEHUM MeTauioB. B3aumopaeicTBue KUCIOT C OKCHIaMHU
METaJUIOB. B3anMoneicTBHE KUCIOT ¢ OCHOBAaHMSIMH — pEaKius HeWTpanuszauuu. B3anmoneiicTBue
KHCJIOT ¢ coisMu. Vcrmonp3oBaHne TaOJNHIBI PACTBOPUMOCTH JUISI XapPaKTEPUCTUKH XUMHUYECKHX
CBOMCTB KHCJIOT.

OcHoBaHusl, uX Kiaccudukamnus. /luccoruaris OCHOBaHUN W UX CBOHCTBA B CBETE TCOPUH DIIEKTPO-
JIMTUYECKOM JaHMccouManuu. B3auMoaeicTBe OCHOBAHUM C KMCIIOTaMHM, KHCJIOTHBIMH OKCHUJAMU U CO-
nsmu. Vcronp3oBaHre TaOJUIBI paCTBOPUMOCTH JIJISI XapaKTEPUCTUKU XMMHUYECKUX CBOWMCTB OCHOBa-
HUM. Pa3noxxeHne HepacTBOPUMBIX OCHOBAHUM MIPU HATPEBAHUU.

Comnm, ux kiaccupuKaus U AUCCOLMAIMS Pa3TUYHBIX TUIIOB coJieil. CBOICTBa coJiell B CBETE TEOPUHU
AJIEKTPOJUTUYECKON NHccolanuy. B3anmoaeicTere conel ¢ MeTaljlaMH, yCJIOBUSI MPOTEKAHUSI 3THX
peakiuii. BzaumonaeicTBue cosieil ¢ KUCIOTaMHU, OCHOBaHUSIMU U cojisiMu. Mcmosnb3oBanue TaOJIUIIbI
PacTBOPUMOCTH ISl XapaKTEPUCTUKH XUMUUYECKUX CBOWCTB COJIEH.

O06006mIeHne cBeeHNi 00 OKCHIax, NX KIacCU(pUKAINNA U XUMHIECKUX CBOWCTBAX.

I'eneTnyeckue psbl METAUVIOB M HEMETAJUIOB. | eHeTnyeckasi CBsI3b MEX]y KJlacCaMH HeopraHuye-
ckHX BellecTB.OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiiuu. OKUCIUTENh U BOCCTAHOBUTENb, OKUCIIE-
HHE ¥ BOCCTAaHOBJICHHE.

Peaknyn HOHHOTO 0OMEHA U OKHCITUTEIIEHO-BOCCTAHOBUTENBbHBIE peakiinu. CoCTaBIIeHUE YpaBHEHUI
OKHUCJIUTEITHhHO-BOCCTAHOBUTEIBHBIX PEAKIIM METOAOM AJICKTPOHHOTO OanaHca.

CBoiicTBa IPOCTHIX BEHIECTB — METAVIOB U HEMETAJIOB, KUCIIOT U COJIEd B CBETE MPEACTABICHUN
00 OKHUCIIUTETHFHO-BOCCTAHOBUTEIBHBIX MTPOIIECCaX.

JdemoncTpanuu.McnbiTaHne BEIIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOJHOCTh. /[BH)KEHHE OKpa-
HICHHBIX MOHOB B 3JIEKTPUYECKOM TOJIE. 3aBUCUMOCTh AJIEKTPONPOBOJHOCTA YKCYCHOW KHMCIOTHI OT
KOHIICHTpaluu. B3auMoaelcTBre IIUHKA C Cepoi, cosstHON kuciaotoi, xmopuaom meau (I1). Topenue
Maraus. BzanmonencTere XJIOpHOM U CEPOBOAOPOTHON BOJIBL.



JlabopaTopHble onbIThL.S. Peakiuu, xapakTepHble i pacCTBOPOB KHUCIOT (COJISIHOM HIIM CEPHOM).
9. Peakuuu, xapakTepHble [JI1 pacTBOPOB Ienouelt (ruapokcuaoB Hatpus win Kaius). 10. [lonydenue
U CBOMCTBA HEPACTBOPUMOTO OCHOBaHUs, Harpumep ruapokcuaa meau (I1). 11. Peakiuu, xapakrepHbie
1Sl pacTBOpPOB couelt (Hampumep, aist xiaopuaa meau (1)), 12. Peakimu, xapakTepHble Js OCHOBHBIX
OKCHJIOB (Hampumep, I okcuaa Kaiubius). 13. Peakuuu, xapakTepHble Ui KUCIOTHBIX OKCHAOB (Ha-
npuMep, AJIs YIIIEKUCIIOro Tasa).
3HaTh KJIACCH(HKAIHMIO PEAKIHNA, YTO TaKOE IEKTPOJIUT U HEIIEKTPOIIHT, FIEKTPOIUTHYECKAsT TUCCO-
[UAIKsl, OKUCIUTENb U BOCCTAHOBHUTENb, OKHCIEHUE M BOCCTAHOBIICHHUE.

YMeTh: Ha3bIBATH COCAUHEHUS M3YUCHHBIX KIIACCOB, OOBSICHATH CYIIHOCTh PEaKIMii HOHHOTO 0OMe-
Ha,XapaKTepU30BaTh XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUUYECKHUX BEIECTB,
OIIpeJiesIATh COCTaB BelllecTB IO UX (opMyJsiaM, IPUHA/IJIEKHOCTh BEIECTB OIpefeIEHHOMY
KJIACCy COeIMHEHUH, BO3MOKHOCTb MTPOTEKAHUSA PEAKIINN HOHHOTO 0OMeHa, COCTaBJIATh yPaB-
HEHUS XUMUYECKUX PeaKINi, paclo3HaBaTh ONBITHBIM IIyTEM PACTBOPBI KHUCJIOT U IIeJI0YeH,
XJIOpH/-, Cy/IbdaT-u KapOOHAT-HOHOB.

Hcnosb30BaTh NPUOOPETEHHBbIE 3HAHUSI W yMeHHs Juisi: 6e30macHOro oOpalleHus C Belle-
CTBAMM U MaTepUaJIaMu.

Tema7 Ilpaktukym Ne2 CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB (2 1)
8. CBoMCTBa KUCJIOT, OCHOBAaHUH, OKCHJIOB U cojieil. 9. Pelienne skcrepruMeHTaIbHBIX 3a/ad.
Hrorosasi KOHTpOJIbHAsA padoTa.

YMerh: INPUMCHSTH Ha IMPAKTUKE IMOJYUCHHBIC 3HAHUSI, Bpra6aTI)IBaTL B XOAC BBIITOJIHCHUA pa60T HC-
O6X0,Z[I/IMLIG YMCHUS U HABBIKH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPHAUJIA.

n\n TEMA KOJUYECTBO
YACOB.
BBEJEHUE. 4
| ATOMbBI XUMHNYECKHUX DJIEMEHTOB. 9
I INPOCTBIE BEHIECTBA. 5
Il COEJMHEHUA XUMNYECKHUX 3JEMEHTOB. 14
v N3MEHEHUA, TIPOUCXOAAINMUE C BEHHECTBAMM. 12
Vv MMPOCTEUIIHNE ONEPAIIMN C BEIIIECTBOM. (Xumuueckuii 5
npaxmuxym Nel)
\4 PACTBOPEHHE. PACTBOPbBI. PEAKIIMU NOHHOI'O OBMEHA "
OKUCJIUTEJIBHO — BOCCTAHOBUTEJIbBHBIE PEAKIINUN. 19
Vil CBOWCTBA PACTBOPOB JJIEKTPOJIUTOB. 2
(Xumuueckxuii npaxmuxym No2)

NUTOro 70




Pabotast mo maHHO#M mporpamMme, si CTaparoCh JTOOUTHCS CIEAYIONIUX PE3yJIbTaToB 00Y-

YEHUS Ha YPOBHE

3HaTh:

YMmeTh

XHUMHYECKYI0 CUMBOJIMKY: 3HAKH XUMHUYECKUX DJIEMEHTOB,

(hOpMyJIbI XUMHUYECKUX BEIIECTB U YPABHEHUSI XUMHUYECKHUX PEAKIIUI;

BajKHeH e XUMHUYeCKHe MOHATHA: XUMUYECKUN 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbBIE
aTOMHasi U MOJIEKYJISpHAsl MacChl, NOH, XMMUYECKasl CBSI3b, BELIECTBO, KIACCU(HUKAIIHS Be-
IIECTB, MOJIb, MOJISIpHAS Macca, MOJISIPHBIA 00BbEM, XUMUYecKas peakiys, Kiaccuduxamnus pe-
AKILIM, DJIEKTPOJIUT U HEDJIEKTPOJIUT, FJIEKTPOJIUTHUECKAs AUCCOLMALINS, OKUCIUTENb U BOCCTA-
HOBUTEJIb, OKUCIIEHUE U BOCCTAHOBJICHUE;

OCHOBHBbIE 3aKOHbI XMMHM: COXPAaHEHUSI MACChI BEILIECTB, IOCTOSIHCTBA COCTAaBA,
MIEPUONYECKUI 3aKOH;

HA3BIBaTh: XUMUYECKUE DIEMEHTBI, COEAMHEHUS N3YYEHHBIX KJIaCCOB;

00BSACHATH: (PU3NYECKUN CMBICI OPSAIKOBOTO HOMEpa XUMHUYECKOTO 3JIEMEHTA, HOMEPOB
TPYIIBI U IEPUOAA, K KOTOPBIM DJIEMEHT NPUHAUICKUT B IIEPUOTUIECKON CUCTEME

J..MenneneeBa, 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB AJIEMEHTOB B MPEIEIIax MaJIbIX
MIEPHOJIOB M TJIABHBIX MOATPYIII, CYITHOCTh PEAKIIN HOHHOTO OOMEHa;

XapaKTepHU30BaTh: XUMHUYECKUE 3JIEMEHTHI (OT BOOPO/a 10 KaJIbITH) HA OCHOBE UX
MIOJIOXKEHUA B mepuoamdeckoit cucreme [1.11.MeHzeseeBa 1 0COOEHHOCTEN CTPOEHUS UX
aTOMOB; CBfI3b MEK/y COCTaBOM, CTPOEHUEM U CBOMCTBAMU BEIECTB; XUMUYECKUE
CBOVICTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIECTB;

ompeessiTh: COCTAB BEIIECTB 10 UX popMysiaM, IPUHA/JIEKHOCTD BEIECTB K OIpesie-
JIEHHOMY KJIACCY COeJINHEHUH, TUIIbl XUMUUECKUX PeaKI[Ui, BAaJIEHTHOCTh U CTENIeHb
OKHCJIEHUS BJIEMEHTA B COEINHEHUAX, TUIl XUMHUYECKOU CBA3U B COEJINHEHUAX, BO3-
MO?KHOCTH IIPOTEKAHUS PEAKIINY HOHHOTO 0OMEHa;

cOCTaBJISITH: (DOPMYJIbI HEOPTAHUUECKUX COEeJIMHEHUN U3YUEeHHBIX KJIaCCOB; CXEMBbI
CTPOEHMS aTOMOB IIEPBBIX 20 3JIeMEHTOB epuoAnueckou cucremsl J[.11.MeHzesneeBa;
yPaBHEHUS XMMUUECKUX PEaKIINi;

o0pamaThesi C XUMHUYECKOH TIOCYION U JTaOOpaTOPHBIM 000PYy/IOBaHUEM;
PACIO3HABATH ONBITHBIM MYTEM: KHUCJIOPO/I, BOJIOPO/I, YIJIEKUCIBIN ra3, aMMHUaK; pac-

TBOPBI KUCJIOT U 11leJI0U€el, XJIOPU/-, Cyabdar-, KapOoHAT-UOHBI;
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¢ BBIYHCJSTH: MACCOBYIO JIOJII0 XUMUYECKOTO 3JIeMeHTa 110 (popMyJie coeJUHEeHN; Mac-
COBYIO JIOJIIO BellleCTBA B PACTBOPE; KOJIMUECTBO BEIIECTBA, 00'BEM MJIN MacCy IO KOJIU-
YeCTBY BeIeCTBa, 00bEMY U Macce peareHTOB WK MIPOIyKTOB PeaKIUH;
HCI0JIL30BATH NPUOOPETEHHbIE 3HAHUSA M YMEHHS B IPAKTHYECKOM
AeATeJIbHOCTH U NIOBCETHEBHOM KNU3HU JJIS:
e 0e3omacHOro obpaleHus ¢ BellleCTBAaMU U MaTepHUaIaMu;
e DBKOJIOTUYECKU I'PAMOTHOTO ITOBEJIEHUS B OKPYKaIOIIEN CpeJIE;
e IIPUTOTOBJIEHUS PACTBOPOB 33JITaHHOU KOHIIEHTPAIIUH;

° KpHTquCKOﬁ O€HKH I/IH(l)OpMaI_II/II/I O BEIlEeCTBaX, UCIIOJIb3YEMbBIX B 6I)ITy;

11



Coaep:xxaHue nporpaMmebl.

9 KJIACC
(24 B Hegemo; Bcero70q)

IloBTOpeHHEe OCHOBHBIX BONMPOCOB Kypca 8kJaccau BBeJeHHe B Kypc 9
kJjJacca(buacoB).

XapakTepucTHKa 3JIEMEHTA 10 €ro MOJIOKEHUIO B IEPUOAUYECKON CUCTEME XUMUYECKHUX 3JIeMEeHTOB /1.

N. MenpneneeBa. CBoiicTBa OKCUIOB, KUCIIOT, OCHOBAHUM U COJICH B CBETE TEOPHUH IIEKTPOTUTHUECKOMN

JUCCOIMAIIMHU U TTPOLIECCOB OKUCIICHUSI-BOCCTAHOBJICHUS. ['eHeTUUeCcKue psiibl MeTasia U HeMeTalla.

[ToHsATHE O IEPEXOIHBIX AJIeMEHTaX. AM(POTEPHOCTh. [ eHETHUECKHI Ps/T TIEPEXOTHOTO dIIEMEHTA.
[lepuoanueckuit 3aK0H U epuogUYECcKas cucreMa XuMruieckux anemeHToB /. . Menpaeneesa B

CBETE YUYECHHS O CTPOEHUU aToma. VX 3HaueHue.

JlaGoparopusiii oneiT. 1. [lomydyeHne ruipokcrIa IMHKA U UCCIICIOBAHUE €T0 CBOMCTB.

T ema 1Meramani(17 )

[TonoxeHne MeTaIOB B IEPUOANYECKON CUCTEME XUMHUUYECKUX dieMeHToB 1. 1. Menneneesa. Me-
TaJNIMYeCcKasi KpUCTAITIMYECKas pelieTka U MeTaJUIMYeCcKasi XMMUYecKasi HalpsKeHUH METaJlJIOB U €ro
HCIIOJIb30BAHUE I XapaKTEPUCTUKU XMMUYECKUX CBOMCTB KOHKPETHBIX MeTaioB. CriocoObl moityye-
HUSL METAJIJIOB: MHUPO -, TUJIPO- U 3JIeKTpoMeTautyprusi. Koppo3ust MeTaioB u crnocoObl 00pbObI ¢ HEH.
OOmasxapaKTEepUCTUKAU[E€JIOUYHB X MeTaaoB. Meramwsl B npupoze. O0uiue cro-
coObl ux noayuyeHusi. Ctpoenue aromoB. lllenounbie MeTanibl — MPOCThIE BELECTBA, UX (PU3UUECKUE U
XUMHYECKHE CBOMCTBA. BaxkHele coenHEHNS MEeT0YHBIX METAIIJIOB — OKCHJIBI, THAPOKCUIBI U CO-
T (XJIOpHIbI, KapOOHATHI, CyIb(aThl, HUITPATHI), UX CBOMNCTBA M MPUMEHEHUE B HAPOJHOM XO3SIICTBE.
Kanwuiinpie ynoOpeHus.

OO0masxapakTepUCTHUKadIeMEeHTOB rnapHonoarpynnsl llrpynmst.
Crpoenue atoMoB. [1{en09HO3eMeNbHBIE METAIUTBl — MPOCTHIC BEMIECTBA, NX (U3MUECKHAE U XUMUYe-
CKue cBoOiicTBa. BakHelne coeIJMHEHMS EI0YHO3EMENIbHBIX METAJUIOB — OKCHUbI, THIPOKCH]IBI U
COJIM (XJIOpHIbI, KapOOHAThI, HUTPATHI, CyIb(haThl U (hocdaThl), UX CBOMCTBA U IPUMEHEHUE B HAPO/I-
HOM XO35IMCTBE.

Antomunuit. Crpoenue atoMa, Gpu3NYECKUE U XUMUUYECKHE CBOICTBA npocToro Beuectsa. Co-
€IMHEHUS aJTIOMUHUS — OKCHUJ U THAPOKCUI, UX aMPOTepHbIN XapakTep. Baxknelme conu amomu-
Husl. [[puMeHenne anrOMUHNS U €ro COCTUHEHNN.

XKeneso. Crpoenne atoMa, (pU3HUECKHE U XUMHUYECKHE CBOMCTBA MPOCTOTO BEIeCTBA. | eHeTHde-
ckue pansl Fe?" u Fe3*. KauectBennnle peakiuu Ha Fe?* u Fe¥'. Baxueiimue comu xene3a. 3HaueHUe
Kele3a, ero COeIMHEHNH U CTVIABOB B IPUPOJIC U HAPOTHOM XO3SHCTBE.

JMemoncrpaunun. OOpa3ibl MICIOYHBIX W IIEIOYHO3EMENBHBIX MeTaiuioB. OOpa3isl cruiaBoB. Biawm-
MOJICHCTBHE HATPHUSA, JIUTUS M KaJlblius ¢ Bojoi. B3auMoaecTBUE HATPUST U MAarHUs C KUCIIOPO-
noM. B3aumopeiictBue MetamioB ¢ HemetaaMu. [lonyuenue ruapokcuioB xenesa (11)
u (I1I).

JlaGopaTopHblie onbITHI. 2. O3HaKOMIICHUE ¢ 00pa3amMu MeTauioB. 3. BanmoeiicTBre METAIIJIOB €
pacTBopaMu KUCJIOT U cojieil. 4. O3HakOMIICHHE ¢ 00pa3liaMy TPUPOIHBIX COSTMHECHUN: a) HaTpus; 0)
KaJIBIMS; B) QIFOMUHHUS; T) jkene3a. S. [lomydenne ruipoKcuia alfloMUHUS ¥ €T0 B3aUMOJICHCTBHE C
pacTBOpaMH KHUCIJIOT U Ienoueii. 6. KadecTBeHHble peakiun Ha MoHBI Fe?" n Fed*,
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Tewma?2 [IpakTukym Ne 1
CroiicTBa MeTA/UI0B U UX COeMHEHUI (3u)

1. OcyuiecTBieHre HENOYKA XUMUYECKHUX MTpeBpaleHnid MeTauioB. 2. [TonyyeHnue u cBoiicTBa co-
€MHEHUN MeTaJuIoB. 3. PenieHue 3KkCrnepuMeHTaNbHbBIX 337]a4 Ha PACllO3HABAHUE U NOJIyYEHHUE Be-
LIECTB.

Tema3 Hemeramwini (23 v)

OO0mas xapakTepuCTUKa HEMETAJUIOB: TIOJIOKEHUE B Tiepuoandeckoit cucreme J[. . Menneneena, oco-
OCHHOCTH CTPOCHHMSI ATOMOB, JIEKTPOOTPULIATEIIHPHOCTh KaK MEpa «HEMETAJUIMYHOCTIY, PSI dJIEKTPOOT-
punareabHOCTH. KpucTaminueckoe cTpoeHue HEMETaIOB — IPOCThIX BemecTB. Ayuotponus. Pusu-
YEeCKHUE CBOMCTBA HEMETAUIOB. OTHOCUTENBLHOCTh MOHATUH «METAI», KHEMETAILI.

Bonoponn. llonoxenue B nepuoMUECcCKOr cucTeEMe XuMHueckux 3nemMeHToB 1. 1. Menneneena.
Ctpoenue aToma 1 MOJIEKYJIbl. DU3HMUECKHE U XMMUYECKHE CBOMCTBA BOAOPO/IA, €ro MOJYyUYEeHUE U MPHU-
MEHEHHE.

ObmassixapakKTEepHUCTHUKATralor eHOBXUMHUUECKUE CBOMCTBA. OCHOBHbBIE COCIMHEHUS Ta-
JIOTEHOB (TaJIOT€HOBOJAOPOIBI U TAIOTEHUIBI), MX CBOMCTBa. KauecTBeHHas peakius Ha XJIOPUI-HOH.
Kpatkue cBenenus o xiope, 6pome, prope u noxe. [IpumeHenne raioreHoB U X COSIMHEHUN B HAPOJ-
HOM XO3SIMCTBE.

C e p a. Crpoenue aToma, aJUTOTPOITHS, CBOMCTBA M MPUMEHEHUE poMOUUIecKon cepbl. OKCHIIBI ce-
pot (IV) u (VI), ux nonyudenue, cBoricTBa u npuMmeHeHue. CepoBOIOPOIHASI U CEPHUCTAS KUCIIOTHI.
CepHas KUCJIOTa U €€ COJIM, UX IPUMEHEHNE B HAPOJAHOM X03siicTBe. KauecTBeHHas peakiusi Ha CyJib-
dar-uoH.

A3 o0T1. CrpoeHue aTomMa U MOJIEKYJIbl, CBOMCTBA MPOCTOTO BELIECTBA. AMMHAK, CTPOCHHE, CBOM-
CTBa, NoJiydeHue u npumeHenue. Conu aMMOHUs, UX cBoicTBa U mpuMmeHeHue. Okcuapbl azora (I1) u
(IV). A3oTHas KHCI0Ta, €€ CBOWCTBA M MpUMEeHEHUE. HUTpaThl 1 HUTPUTHI, MPOOIIeMa UX CONCPKAHUS B
CEJIbCKOXO03SMCTBEHHOU MPOIYKIIMU. A30THBIE YI0OpEHHUSI.

®ocdop. CrpoeHue aToma, aJUTOTPOTIHSI, CBOMCTBA OEIIOTO M KpacHOTO (ocdopa, uX IpUMEHE-
Hue. OcHOBHBIE coemnHEeHUS: oKkcnu hochopa (V), oprodochopnas kucnora u pocharer. DochopHbie
yI00OpeHUS.

Yraepon. Crpoenue aroma, aJuTIOTPOIUs, CBOWCTBA AJTIOTPOMHBIX MOIUDUKAIIUNA, TPUMEHEHHE.
Oxcuasl yraepoga (I1) u (IV), ux cBoiictBa u npumeHnenue. KauecTBeHHas peakiiys Ha YIJIeKUCIIbIN ras3.
KapOonaTsl: KanbIuT, Co/la, MOTAIll, UX 3HaUYCHUE B MPUPOJIC U KU3HU YelloBeka. KauecTBeHHast peak-
1Ms Ha KapOoHAT-HOH.

Kpemuunii. CrtpoeHue aroma, KpUCTAUIMYECKUI KPEMHMM, €r0 CBOMCTBA U puMeHeHue. Okcua
kpemuwus (IV), ero npupoaabie pasHOBUAHOCTH. CUITUKATHL. 3HAYCHUE COSTUHCHUM KPEMHUS B )KUBOU U
HEXHUBOM npupoae. [loHsaTrEe 0 CHIMKAaTHON MPOMBIIIIIEHHOCTH.

JemoncTpanun. OOpasipl raloreHOB — TMPOCTHIX BelecTB. B3aumopeiicTBue rajoreHoB ¢ HaTpH-
eM,aJIIoMIHIEM. BeiTecHeHHne XiiopoM Opoma miu io/1a U3 pacTBOPOB UX COJIEH.

B3aumoneiicTBue cepbl ¢ METAJUIAMH, BOAOPOJIOM M KUCIOPOAOM. B3aumoeicTBue KOHIEHTPUPOBaH-
HOM a30THOM KUCJIOTBI C MEJBIO.

ITornomenue yriem pacTBOPEHHBIX BEILECTB MIIM ra30B. BOCCTaHOBICHUE MENM U3 €€ OKCHAA YIJIEM.
OO6pa31bl NPUPOIHBIX COEAUHEHUN XJI0pa, cepbl, pocdopa, yriepoaa, kpemuus. OOpa3ipl BaKHEHITNX
JUTS HAPOJIHOTO XO3sIICTBa Cyb(aToB, HUTPATOB, KapOoHATOB, ocdaToB. OOpa3Ibl CTEKIIA, KEPAMHUKH,
LIEMEHTA.

JlabopaTopHble onbIThl.7. KauecTBeHHas peakius Ha XJI0puaA-uoH. 8. KauecTBeHHas peakuus Ha
cynb(ar-uoH. 9. PacioznaBanue cosneit ammonus. 10. [TomydeHnne yriekuciaoro ra3a u ero pacmno3Ha-
Banue. 11. KauecTBeHHas peaxiust Ha kapOoHaT-MOH. 12. O3HaKOMIIEHUE ¢ TIPUPOJHBIMU CUITMKATAMHU.
13. O3nakomiIeHHE C TIPOIYKIMEH CHIIMKATHOW MPOMBIIIIECHHOCTH.
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T e m a 4 IlpakTukym Ne 2 CBoiicTBa HEMETAJIOB H UX coeTuHeHHil (34)

4. Pemenue skcniepuMeHTaNbHBIX 33/1a4 1o Teme «Iloarpynma kuciopoga». 5. Pemenne sxkcnepu-

MEHTAJIbHBIX 3a1a4 1o TeMe «lloarpymmsl azora u yraeponay. 6. [lonydenne, coOupanue u pacro3Ha-
BaHME ra30B.

Tewma5 O606menue 3HAHUI 0 XUMHH 32 KyPC OCHOBHO# MIKO0.JbL.(16 YyacoB).

DU3NYECKUN CMBICI ITOPSAIKOBOTO HOMEPA 3JIEMEHTA B IEPUOINYECKON CUCTEME XUMUYECKHUX JIEMEH-
toB JI. 1. MenneneeBa, HOMEpOB NEPHOJIa U TPYIIIIbI. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB
Y UX COCIMHEHUM B MEpUOJaX U IPYIIax B CBETE MPEICTABICHUN O CTPOCHUHN aTOMOB 3JIEMEHTOB. 3Ha-
YEHHE MEPUOINYECKOTO 3aKOHA.
THbl XUMHUYECKUX CBSI3€W U TUITBI KPUCTALIMYECKUX PEUIETOK. B3anMOCBSI3b CTPOCHUS U CBOKUCTB BE-
1IECTB.

Kiaccudukanus XuMUYeCKUX PEeaKIuid 10 pa3IuIHBIM ITPU3HAKAM (YUCIIO U COCTAB PEarupyrOInuX U
00pa3yoIMXCs BEIIECTB; TETUIOBOK 3(h(PEKT; NCIOIB30BAHNE KaTaIN3aTopa; HallpaBjIeHNE; N3MEHEHNE
CTENEHEN OKHUCIICHUSI ATOMOB).

[IpocTeie u cnoxHbIE BellecTBa. MeTallibl 1 HeMeTauibl. [ eHeTuueckue psiibl MeTajllla, HEMeTasa
U niepexoHoro Merasuia. OKcubl (OCHOBHBIE, aM(pOTEPHBIE U KUCIOTHBIE), TUAPOKCHUIBI (OCHOBaHUSI,
aMdoTepHbIe TUIPOKCUIBI U KUCIOTHI) M COJIU: COCTaB, KJIacCU(UKAIMA U 00IIMe XUMUUYECKUE CBOM-
CTBA B CBETE TEOPHUH IIEKTPOIUTUYECKON NUCCOUUALNYU U NPEJICTABICHUN O TPOLECCAX OKUCIICHUS-
BOCCTaHOBJICHUSI.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O MATEPHUAJIA.

n\n TEMA. KOJIMYECTBO
YACOB.
HOBTOPEHHUE OCHOBHBIX BOITPOCOBKYPCA 8 KNIACCA N 6
BBEJAEHUE B KYPC 9 KUVIACCA
[ METAJUJIBI. 17
1 CBOVICTBA METAJIJIOB 1 UX COEIMHEHWM. 3
(Xumuuecrkuu npaxmuxym Nol)
i HEMETAJLIBI. 23
v CBOMCTBA HEMETAJJIOB U UX COEJJMUHEHUM. 3
(Xumuueckuu npaxmuxym No2)
V1 OBOBIIEHUE 3HAHWH IO XUMHWM 3A KYPC OCHOBHOM 16
HIKOJIBI.
UTOIO. 68

Paborast mo naHHOI mporpaMme, s CTaparoCch JOOUTHCS CIEAYIOIIUX PE3yIbTaToB 00y-

YEHUs HA YPOBHE

3HaATh:
® XMMHYECKYH) CUMBOJIMKY: 3HAKU XUMHUUYECKUX dJIEMEHTOB,

(opMyJIbl XUMUYECKHX BEIIECTB M YPaBHEHUS XUMHUUECKUX PEaKnii;
14




e BaxKHellllUe XMMUYECKHE MOHATHA: XUMUUYECKUN STIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEIbHbIE
aTOMHAasi ¥ MOJICKYJIIpHAsi MacChl, MOH, XUMHUUYECKasi CBSI3b, BEIIECTBO, Kilaccu(ukanus Be-
IIECTB, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, XUMHUUYECKas peaKIus, KiiacCupukamms pe-
aKLHM, SJIEKTPOJIUT U HEANEKTPOJIUT, HNEKTPOJIUTAUECKAS JUCCOLUALNSA, OKACIUTEIb U BOCCTA-
HOBUTEIIb, OKHCJIEHUE U BOCCTAHOBJICHUE;

¢ OCHOBHBIC 32AKOHbI XMMHHU: COXPAHECHUSI MACChl BELIECTB, IOCTOSIHCTBA COCTABA,
MIEPUOANYECKHAN 3aKOH;

Ymern:
® Ha3bIBaTh: XUMHYECKHUE DJIEMEHTHI, COEIMHEHNS U3YUYECHHBIX KJIACCOB;
® O00BSICHATH: PU3NIECKHUIA CMBICIT TIOPSIKOBOTO HOMEPA XUMHUUYECKOTO 3JIEMEHTa, HOMEPOB
TPYIIbI U IEPUOJA, K KOTOPBIM AJIEMEHT MPUHAJIEKUT B IEPUOJIUUECKON CUCTEME

J.1.MenpeneeBa, 3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB MJIEMEHTOB B IIPEAEIIaX MaJbIX
MIEPHOJIOB M TJIABHBIX MOATPYIII, CYITHOCTh PEAaKIIU MOHHOTO 0OMEHa;

* XapakTepH30BaTh: XUMHUYECKHE 3JIEMEHTHI (OT BOJOPOA 0 KAJIbITHA) HA OCHOBE UX
IIOJIOXKeHUs B mepuoandeckon cucreme /[.11.MeHzemeeBa 1 0cOOEHHOCTEH CTPOEHUS UX
aTOMOB; CBfI3b MEXKJy COCTaBOM, CTPOEHUEM U CBOMCTBAMU BEIECTB; XUMUUECKIUE
CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIECTB;

e ompeaeafATh: COCTAB BEIECTB O UX (OPMyJIaM, IPUHAJJIEXKHOCTD BEIIECTB K Ope/ie-
JIEHHOMY KJIACCY CO€JINHEHU M, TUITBI XUMUUECKUX PEeaKI[Ui, BAaJIEHTHOCTh U CTENIEHb
OKHCJIEHHS BJIEMEHTA B COeIMHEHUSX, TUII XUMHUYECKOU CBA3H B COeAUHEHHUIX, BO3-
MO’KHOCTH IIPOTEKAHUS PEAKITUA HOHHOTO 0OMeHa;

e cocTaBJsATh: GOPMYJIbl HEOPTAHUUYECKUX COeTUHEHUN U3YUEHHBIX KJIACCOB; CXEMBbI
CTPOEHMS aTOMOB IEPBBIX 20 3JIeMEHTOB epuoanyveckou cucremsl /[.11.Menzesneesa;
ypPaBHEHUSI XUMUYECKUX PEaKIUii;

e 0o0pamarbcsi C XUMHYECKOH MOCy/I0H U J1abopaTOpHBIM 000py/TI0OBAHUEM;

e pacno3HaBaTh ONMBITHBIM MYTEM: KUCJIOPO/I, BOJOPO/, YIJIEKUCIIBIN ra3, aMMHAK; pac-
TBOPBI KUCJIOT | IIeJIOU€el, XJIOPUI-, CyJIbdaT-, KapOOHAT-UOHBI;

¢ BBIYHCISATH: MACCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA T10 pOpMyJie COeITMHEHM I; Mac-
COBYIO JIOJIIO BEIIECTBA B PACTBOPE; KOJTUYECTBO BEIECTBA, 00'EM WU Maccy 0 KOJIU-
YeCTBY BeIlecTBa, 00'bEMY U MacCe peareHTOB WJIN IIPOJYKTOB PEAKIINU;

HCII0JIL30BATH NPUOOPETEHHbIC 3HAHUSA M YMEHHS B IPAKTHYECKOMH
JEeATCJIBbHOCTU U HOBCQ}IHCBHO]?I JKU3HU qJIA:

e (He30macHOro oopaleHus C BEIeCTBAMU U MaTepUaiaMu;

e SKOJIOTUYECKU I'PAMOTHOTO MOBEJIEHUS B OKPY KAIOIIEHN cpeie;

¢ IIPHUTOTOBJIEHUA PACTBOPOB SaﬂaHHOﬁ KOHI€EHTpalluu;
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° KpHTquCKOﬁ OE€HKH I/IH(I)OpMaIII/II/I O BEIleCTBaX, UCIIOJIb3YEMbIX B 6I)ITy;
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