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IHosicuuTennLHAA 3aIHCKA

JlanHas pabouast mporpamma yaeOHoro npeamera «Xumus» (YriayOJeHHbIH ypOBEHb) st 8-
9 KkilaccoB cocTaBieHa B COOTBETCTBUHM C TpeboBaHusmu DenepaibHOro rocyaapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAapTa OCHOBHOro oO0miero oOpa3oBaHUs (C JOMOJHEHUSMH |
n3MeHeHussMu), [IpuMepHOl OCHOBHOM 00pa30BaTENbHON MPOrPaMMONM OCHOBHOT'O OOIIETro
obpa3oBanusi, OCHOBHOI 00pa30BaTEIbLHON MTPOrpPaMMbl OCHOBHOTO 00111ero oopa3zoBanuss MOY
CIHI Ne 33, IIporpammbl Bociutanusit MOY CII Ne 33.

O01mas xapakTepucTuKa y4eOHOro npeamera « XuMus»

[Ipennaraemas pabodasi mporpaMma Mo XMMHUU PAacKpbIBaeT BKJAJ y4eOHOTo MpeaMera B
JOCTHXKEGHUE Lelell OCHOBHOro o0mero oOpa3oBaHuS M ONpENeNsieT  BaXKHEHIIue
coJiepKaTeNbHble TMHUN IpeaAMeTa:

o «Bewecmeo» — B3aUMOCBA3b COCTaBa, CTPOCHUS, CBOWCTB, IIOJIy4EHUS U
IPUMEHEHUS BEIIECTB U MaTepUAJIOB;

o  «Xumuueckas peakyus» — 3aKOHOMEPHOCTH IPOTEKaHUS U YIPABJIECHHS IPOLIECCAMU
MOJTyYCHUS ¥ TIPEBPAIICHUS BEILECTB;

o «Xumuyeckuii A3bIK» — ONEPUPOBAHUE CUCTEMON BaXKHEUIIIMX XUMUYECKUX [TOHATHUH,
BJIaJICHUE XMMHUYECKOH HOMEHKJIATypoH M CHMBOJIMKON (XMMHUYECKMMHU 3HaKaMH,
dopMysiaMu U ypaBHEHUSIMH );

o «Xumus u orcusHb» — COONIOJEHUE IPABUI XUMHUYECKOM O€30MacHOCTH IpH
oOpalleHun C BeleCTBAMHU, MaTepuajlaMd U XHUMHUYECKHMH IIpolleccaMH B
MIOBCEHEBHOM KU3HU U Ha MTPOU3BOJICTBE.

VY4eOHbli peAMET OPUEHTHPOBAH Ha OCBOEHHE O0YYarOIIMMUCS OCHOB HEOPraHUYECKOM
XUMHHU ¥ KPAaTKOE 3HAKOMCTBO C HEKOTOPHIMH OHATUSIMHU U 00BEKTAMU OPTaHUYECKOW XHMHUU.

B conepxarenbHON JMHUM «Bewecmeo» pPaCKpbIBaeTCsl YYEHHE O CTPOCHHU aTomMa M
BEIIIECTBA, COCTABE M KJIACCH(PHUKAIINN XUMHUIECKUX BEIIECTB.

B conepxkarenbHOM AMHUN «Xumuueckasn peakyusy» pacKpbIBaeTCs y4eHHE O XUMHUYECKUX
nporeccax: KiIacCH(pUKamus XWMHUYECKHX pEaKkIuid W 3aKOHOMEPHOCTH WX TPOTEKaHUS;
Ka4yeCTBEHHasi U KOJMYECTBEHHAs! CTOPOHBI XMMUYECKUX MPOLECCOB (PACUEThI M0 XUMUYECKUM
dbopMysiaM U ypaBHEHHUSIM XUMUYECKUX peaKLuii).

B conepxarenbHOM JHMHUM <« Xumuyeckuil A3b1k» (OPMHUPYIOTCS YMEHHUS ydaluxcs
Ha3bIBaTh BEMIECTBA MO (OPMYJIaM M COCTaBIATH (OPMYJBI 10 WX Ha3BaHUSM, 3alMCBHIBATh
YPaBHEHMsI pEaKkUMid M XapaKTepu3oBaTh MX, PacKpblBaTb HH(POPMALUIO, KOTOPYIO HECET
XUMHYeCKasi CHMBOJIMKA, B TOM YHCIIe BBIpOKEHHas W B TaONWYHON ¢opme (mepuoaudeckas
cucreMa XuMuueckux anemeHToB /. V. MenneneeBa, Tabnuiia pacTBOPUMOCTH BEILIECTB B BOJIE);
UCTIOJIF30BaTh CUCTEMY XMMHUYECKHX TTOHSITHHN JIJTsl OTIMCAHHSI XHMUYECKUX O0BEKTOB (2JIEMEHTOB,
BEIIIECTB, MaTEPUAIIOB U MPOLIECCOB).

B conepxaTenbHOM TUHUN «XuMus u dcu3Hb) PACKPHIBAIOTCS JIOTUYECKUE CBS3H MEXITY
CBOWCTBaMH, MpPHUMEHEHHEM, TOJIYYEHHEM BEIIECTB B JAOOPAaTOPHBIX YCIOBHAX M Ha
IIPOU3BOJICTBE; GOPMUPYETCS KYJIbTypa 0€30MacHOr0 U SKOJIOTMYECKH IPaMOTHOI0 00pallieHus ¢
XUMHUYECKUMHU O0BEKTaMHU.

B yueOHOM mpeaMere 3HAYHMTENbHAs POJb OTBOJUTCS XHUMHUYECKOMY OJKCIIEPHMEHTY:
NPOBEICHUIO TPAKTUYECKUX paboT M J1abOpaTOpHBIX OIBITOB, (PUKCAMM M aHAIN3Y HX
pE3yNIbTaToOB, COOJIIOJICHUIO HOPM M TPaBHJI O€30macHOM paboThl B XMMHYECKOM KaOHMHETe
(;mabopaTopun).

Peanm3annss mporpaMMel  y4eOHOTO TMIpeAMeTa B Tpoliecce OOyYeHHS ITO3BOJIHUT
00y4aromuMcs MOHATh POJib U 3HAYCHHE XUMHH CPEIU IPYTUX HAYK O MPHUPOJE, T. €. PACKPHITH
BKJIa/l XMMUHU B (JOPMHUPOBAHUE LIEITOCTHOMN €CTECTBEHHO-HAYYHOH KapTUHBI MUpA.



Henu u 3a7a4u U3y4yeHus npeaMera «XuMus»

OOyyaromuecs AOJKHBI OBJIAJETh NMPUEMAMM, CBA3AHHBIMU C OIPEACICHUEM IOHSITHIM:
OrpaHUYMBATh HX, ONKCHIBaTh, XapaKTEPU30BaTb M CPaBHMBATh. TaKk Kak XMMHA — HaykKa
IKCIIEpUMEHTANIbHAs, 00yUYalOIIMecs: JOJKHBI OBJIAJETh TAKUMH MO3HABATEIBHBIMUA YYeOHBIMU
JeMCTBUSAMU, KaK 3KCIIEPUMEHT, HaOII0IeHUE, U3MEPEHHE, ONMCaHUE, MOEIUPOBaHHE, IMIIOTE3a,
BBIBOJ. B mporecce u3ydeHus Kypca y OOy4aromuxcs HpOJ0JDKAOT (OPMHUPOBATHCS yMEHUS
CTaBUTb BOINPOCHI, OOBACHATH, KIACCU(PUIMPOBATH, CPABHHUBATH, OIPEACNIATh HCTOUHUKU
uHpOpMalMK, TOIy4aTh W aAHATU3UPOBaTh €€, TOTOBUTH WH(MOPMAIMOHHBIN MPOIYKT,
IIPE3EHTOBATH €r0 U BECTH JUCKYCCHIO.

B ocHOBY Kypca 110JI05KEHBI CIEAYIOLINE HACH:

e MaTepHaJIbHOE €IMHCTBO U B3aUMOCBA3b OOBEKTOB U SIBICHUM IPUPOIBL;

e Belylias pojb TEOPETHYECKUX 3HAHUU Uil OOBSCHEHUS U IPOTHO3UPOBAHHS
XUMHUYECKHX SIBJICHUH, OLIEHKU X MPAKTUYECKON 3HAUMMOCTH;

® B3aMMOCBSI3b KAUECTBEHHOW M KOJHMYECTBEHHOM CTOPOH XHMHUYECKUX OOBEKTOB
MaTepUaIbHOIO MUPA;

® pa3BUTHE XMMHUYECKOW HAYKH M IPOU3BOJCTBO XMMHUYECKHX BEIIECTB M MaTEpHUaJIOB
JUISl YAOBJIETBOPEHHUS HACYIIHBIX MOTPEOHOCTEN 4YeoBeKa W OOIIECTBA, PEUICHUs TJIOOAIBHBIX
po0JeM COBPEMEHHOCTH;

® TIEHETHYECKas CBA3b MEXK/Y BELIECTBAMHU.

OTH UeU PeaTu3yoTCs B Kypce XUMUU OCHOBHOM IIKOJIBI MYTEM JOCTUKEHUS CIEAYIOLINX
eJIeu:.

* opmuposanue y ydaluxcsi XAMUUECKOW KapTHUHBI MUpA, KaK OPraHUYECKOM 4acTH €ro
LIEJIOCTHOW €CTECTBEHHO-HAYYHO! KapTHHBI.

* Paseumue 1103HaBaTeIbHBIX UHTEPECOB, UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
ydalmxcs B IPOLECCE N3YUYEHNs UMM XUMHUYECKON HAYKH U €€ BKJIaJa B COBPEMEHHBIN Hay4YHO-
TEXHUUYECKUI nporpecc; GopMHUpPOBaHHE BAXKHEUILIUX JIOTMUECKUX ONepaliiii MBIIIIEHUS (aHAIN3,
CHHTE3, 0000IIeHHe, KOHKpeTH3allus, CpaBHEHHE M Jp.) B Ipolecce IMO3HAHUS CHUCTEMbI
BAKHEUINNX IOHATHN, 3aKOHOB M TEOPHM O COCTaBe, CTPOCHUM M CBOMCTBAX XUMHUYECKHX
BELIECTB.

* Bocnumanue y0e:x1EHHOCTU B TOM, YTO IPUMEHEHHE MOTYYCHHBIX 3HAHUNH U YMEHUH 10
XUMHHU SIBIIIETCSI OOBEKTUBHOM HEOOXOIUMOCTBIO Ul Oe30macHO paboThl ¢ BELIECTBAMU U
MaTepuaiaMy B ObITY M Ha IPOU3BO/ICTBE.

* [Ipoekmupoeéanue u  peanuzayus  BBITYCKHUKAMH OCHOBHOM  IIKOJBI  JTUYHOU
00pa3oBaTeNbHOW TpPAaeKTOpUHU: BBIOOpP Tmpoduias o0O0ydeHus B CTaplied IIKOJIE WM
npo¢eCCHOHATBLHOI0 00Pa30BaTEIBHOIO YUPEKICHHS.

* Osnaoenue KI104esblMU KOMNEemeHyusamu: y4eOHO-TI03HaBaTEIbHBIMH,
UH(POPMALIMOHHBIMHU, IICHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATHBHBIMHU.

OpnHolt M3 BaKHEHIIMX 3aJa4 OCHOBHOTO 00IIero oOpa3oBaHUsl SIBISETCS MOATOTOBKA
00yy4aromuxcst K 0OCO3HAaHHOMY U OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO M MPO(EeCCHOHATBHOTO
nytu. O0ydJaromuecs JOJMKHbI HAyYUThCSI CAMOCTOSITENIHO CTAaBUTh LIEH U OMPEIENATh IyTH UX
JOCTHOKEHUSI, UCTIOJIb30BaTh MPHOOPETEHHBIA B LIKOJIE OMBIT B peaJlbHOM >KHU3HHU, 32 PaMKaMu
yueOHOro Impolecca.

XuMHs Kak y4eOHBIH MpeaMeT BHOCHT CYIIECTBEHHBIN BKJIaJ B BOCIIUTAHWE U pa3BUTHE
00y4arouxcsi; OHa MPU3BaHa BOOPYKUTh UX OCHOBAMH XUMHUYECKHX 3HAaHUH, HEOOXOIUMBIX JIJIs
MOBCEHEBHOM KHM3HM, 3aJI0KUTh (DYHIAMEHT MJs JalbHEHIIEro COBEPIIEHCTBOBAHUS ITHX
3HaHWH, a TAaK)Ke CIOCOOCTBOBATH OE30MTaCHOMY TTOBE/ICHUIO B OKPYKAIOIIEH cpefie B OepekHOMY
OTHOLIEHHIO K Hel. Pa3BuTue NoO3HaBaTENbHBIX HMHTEPECOB B IPOLIECCE CAMOCTOSITEIBLHOTO
MPUOOPETEHUS] XUMUYECKUX 3HAHUI U MCTIOJIb30BAHUE PA3JIMYHBIX HCTOYHUKOB MH(OpMALIUH, B
TOM YHCJI€ KOMIIBIOTEPHBIX.

Bocnuranue yoexa1eHHOCTH B IO3UTHBHON POJIM XUMHH B dKH3HH COBPEMEHHOTO O0ILIECTBA,
HE00X0IMMOCTH XMMUYECKH TPAMOTHOTO OTHOILICHHS K CBOEMY 3/I0POBBIO M OKPY’KAIOIIEH cperie.



MecTo yuyeOHOro mpeamera «XuMHUsD> B Y4eOHOM IJIaHe.

CoryacHo [neiicTByromeMy ydeOHOMY IutaHy pabodas mporpamma it 8-9-ro Kilaccos
npeaycMaTpuBaeT o0ydeHre XUMUH B 00beMe 3 yaca B HeIeq o B 8 kiiacce U 3 yaca B HeJlento B 9
KJ1acce.

Ha uzyuenune xumuu Ha yriay6ieHHOM ypoBHE oTBoauTcs 204 yaca, B TOM yucie: B 8 kinacce
— 102 gacos, B 9 xiacce - 102 yacos.

Conep:xanue yyeOHoro npeamera «Xumus» 8-9 kiace

Copep:xanue yueOHOro npeamera «Xumus» B 8 Kiacce
Beenenne (9 yacoB)

IIpeamer xumun. XuMHUs — HayKa O BEILIECTBAX, UX CBOWCTBAaX U IPEBpallleHUsIX. MeTosl
MO3HAHUS B XUMHH: HaOJIOJCHHE, SKCIEPUMEHT, MOojAenupoBaHue. VCTOUHUKH XUMHUYECKOU
uH(popMalny, ee MoJIy4eHNe, aHalIu3 U IPEJICTaBICHHUE PE3YIbTaTOB.

[TonsTe 0 XMMHYECKOM d3JeMeHTe U (opMax ero CyHIECTBOBAHMS: CBOOOJTHBIX aToMmax,
IIPOCTHIX M CIIO’KHBIX BEIIECTBAX.

[TpeBpamienus BemiectB. OTIMYME XUMUYECKHX peakUuid OT ¢uandeckux siBaeHui. Ponb
XUMUH B )KU3HH YelloBeKa. XeMoDuaus 1 xeMopoousi.

Kpatkue cBeneHuss U3 MCTOPUU BO3HUKHOBEHHMS M Pa3BUTHS XUMHUU. Posib OTE€UECTBEHHBIX
YUEHBIX B CTAHOBJIEHMM XUMUYECKOW Hayku — pabotsl M. B. JlIomoHocoBa, A. M. byrneposa, /l.
H. Meunneneena.

XyMHYecKasi CMUMBOJIMKA. 3HAKM XMMHUYECKUX AJIEMEHTOB U MPOUCXOXKIACHUE MX Ha3BaHUIl.
Xumuueckue Gopmyisl. Uaaekcs u ko3 duurenTsl. OTHOCUTEIbHBIE aTOMHAS U MOJICKYIISIpHAS
Macchl. [IpoBeenue pacueToB MacCOBOM JOJIM XUMHUYECKOTO JJIEMEHTA B BELIECTBE HA OCHOBE €0
bopMyIbI.

ITepuoanueckas cucrema xumuueckux 3yemMeHToB . M. Menaeneesa, ee CTpykTypa: Majible
1 OoJbIIIMe TepUoIbl, TPYMHIbI U moArpynmsl. [lepuonnyeckas cucreMa Kak CripaBOYHOE MOcoOue
JUIS TIOJTYYEHHUSI CBEAACHUN O XUMHUYECKHUX DJIEMEHTAX.

ATOMBI XUMHYECKHX 3J1eMeHTOB (13 yacoB)

ATomBl Kak (opma CylIeCTBOBaHHMS XHMHUYECKHX 3JIEMEHTOB. OCHOBHBIE CBEACHUS O
CTPOCHUU aTOMOB. JloKa3aTeNnbCTBa CIIOKHOCTH CTpoeHus aroMmoB. OmnbiTel Pesepdopaa.
[InaneTapHast MOJIEIb CTPOCHHUS aTOMA.

CocraB aTOMHBIX f1€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS aTOMHas Macca. B3auMocBsi3b
MIOHATUH IIPOTOHY», KHEUTPOH», «KOTHOCUTEIIbHAS aTOMHAsI Maccay.

M3MeHeHue 4nciia IpoTOHOB B sipe aToMa — 00pa30BaHNe HOBBIX XUMHUECKUX JIEMEHTOB.

V3MmeHeHne uucina HEWTPOHOB B sApe aToMa — oOpa3oBaHue u30TONOB. COBpeMEHHOE
ONpeIeJICHUE MOHATUS «XUMHUYECKUN 31eMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHYECKOTO JIEMEHTA.

OnekTpoHbl. CTpO€HUE 3IIEKTPOHHBIX YPOBHEM aTOMOB XHUMHUYECKHUX 3JIEMEHTOB MaJbIX
nepuo1oB. [loHsATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnonnueckas cucrema xuMudeckux syeMeHToB JI. . MenzeneeBa u CTpoeHHEe aTOMOB —
¢u3nUecKuii CMBICT MOPSIKOBOTO HOMEpPA AJIEMEHTa, HOMEpa TPYIIbI, HOMepa MepHoa.

M3meHeHne yucna 3JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO
DIIeMEHTa — OOpa30BaHME MOJIOKUTEIBHBIX U OTPUIATENLHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMy METaJUIOB M HeMeTauIoB. [IpHunMHbBl M3MEHEHNSI METAJUINYECKNX M HEMETAINIMYECKUX
CBOWCTB B mnepuojaax u rpynmnax. O6pazoBaHue OMHapHbIX coenuHeHHH. [loHsTHE 00 MOHHOM
cBs3u. CxeMbl 00pa3oBaHUs MOHHOW CBsI3U. B3amMOIEMCTBHE aTOMOB 3JIEMEHTOB-HEMETAIIOB
MEXIy co00i — 00pa3oBaHUE IBYXaTOMHBIX MOJIEKYJI IPOCTHIX BEILIECTB.

KoBanentHas HenosnsipHasi XuMuU4ecKasi CBsi3b. JJIEKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIBI.



B3anmopeiicTBie aTOMOB HEMETAJUIOB MEXIY c000i — 0OpazoBaHne OMHAPHBIX COCIUHEHHN
HEMETAJUIOB. DIEKTPOOTPULATENIBHOCTh. KOBaneHTHas nossipHas cBA3b. [IoHsATHE O BaleHTHOCTH
KaK CBOWCTBE aTOMOB OOpa30BHIBaTh KOBAaJCHTHbIE XUMHUYeckue cBs3u. CocraBienue hopmyn
OMHApHBIX COEJAMHEHHMH IO BaJIEHTHOCTH. HaxoxaeHue BaleHTHOCTH o (opmysie OMHApHOIO
COEIUHEHMUS.

B3auMozneiictBue aToMOB METaUIOB MeXJ1y co0oi — oOpa3oBaHHEe MeETAJUIMYECKHX
KpuctayoB. [loHsTHE 0 METaIUIMYECKOI CBSI3U.

IIpocrtoie BemecTBa (10 yacos)

ITonoxenue MeTaioB U HEMETAIIOB B [leproanyueckoi cucreMe XuMUYECKUX JIEMEHTOB /.
N. MenneneeBa. BakHelie npocThie BEIIECTBA — METAIUIbI (JKEJIE30, AIFOMUHUMN, KaJIbIIHH,
MarHui, HaTpuii, kanuii). O0mue pu3nvecKrue CBONCTBA METALIOB.

Baxuelimue npocTele BellecTBa-HEMeTalIbl, 00pa30BaHHbIE aTOMaMM KUCJIOPO/1a, BOAOPO/a,
aszora, cepbl, ¢ochopa, yriaepoma. Moiekysdabl MPOCTHIX BEMIECTB-HEMETAIIOB — BOJOPOA,
KHCJIOPOJ1a, a30Ta, rajioreHoB. OTHOCUTEIIbHAS MOJIEKYJIIpHAs Macca.

CriocoOHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB K OOpPa30BaHUIO HECKOJIBKHX IPOCTHIX
BEIIECTB — aUIOTponusA. AJUIOTpONHblE MoAudUKalMKU Kucioponaa, ¢ocdopa, ososa.
Merannuueckie M HEMETaNIMYECKUE CBOMCTBA MPOCTHIX BelEeCTB. OTHOCUTENBHOCTh 3TOTO
HIOHSITHS.

Uucno Asoragpo. KomumuectBo BemiectBa. Moisib. MomsipHas macca. MonsipHblii 00bemM
ra3oo0pa3HbIX BellecTB. KpaTHble eJMHMIIBI M3MEPEHUST KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U
KUJIOMOJIb, MWJUIMMOJISIPHAT W KUJIOMOJISIpHAas MacChl BELECTBA, MWUIMMOJSPHBIA U
KUJIOMOJISIPHBIA 00BbeMbI ra3000pa3HbIX BEILIECTB.

Pacuersl ¢ uCHonp30BaHMEM TMOHATUH «KOJIMYECTBO BELIECTBA», «MOJIIpHAs Maccay,
«MOJIIpHBII 00BEM ra3zoB», «4uciI0 ABOraipo.

CoennHeHUs1 XMMHYECKHUX 3J1€eMEHTOB (22 yac)

Crenenb okucienus. CpaBHEHUE CTEIIEHU OKUCIEHUS U BaIEeHTHOCTH. OnpenesieHne CTeNneHn
OKHCJICHHS 3JIEMEHTOB B OMHApHBIX coenHeHusX. CocraBieHue GopMysl OMHAPHBIX COEAMHEHUH,
o0mmumii cnoco0 ux Ha3BaHUM.

bunapHble coeAMHEHHsS METAJUIOB M HEMETAJJIOB: OKCUIBI, XJOPHUIbI, CyIbGUIBI W Ip.
Cocranenue ux ¢popmy.

buHapHble coelMHEHUsI HEMETAJIJIOB: OKCH/IbI, JIETy4ne BOJAOPOIHBIE COEAMHEHUS, UX COCTAB
u Ha3BaHud. [lpeacraBuTenu OKCHUIOB: BOJA, YIVIEKUCIBIM ra3, HEramieHas H3BECTb.
[IpencraBuTeNy JETYYUX BOJOPOAHBIX COEAMHEHUMN: XJIOPOBOIOPO U aMMHUAK.

OcHoBaHMsl, UX COCTaB U Ha3BaHMWsA. PacTBopuMocTh ocHOBaHWil B Bojae. lIpencraBurenn
HIeJI0uei: THAPOKCUABI HaTpus, Kanus U Kajblus. [loHaTue o0 MHAMKATOpaX M KaueCTBEHHBIX
peakusx.

Kucnotsl, ux coctas u Ha3zBanus. Knaccudukanus kucnort. [IpencraButenu KUCIOT: cepHas,
coisiHasg, as3oTHas. llonsTHe o mkane kuciotHoctH (mkana pH). M3meHeHue okxpacku
WHAUKATOPOB.

Conu Kak MpOU3BOJHBIE KMCIOT U OCHOBAHUM, X COCTAaB M Ha3BaHUA. PacTBOpUMOCTD coei
B Bojie. [IpencraBuTenu coneit: xyopu HaTpus, kapOoHat u ¢ocdar KaabLus.

AMopdHbIE 1 KPUCTAJUINYECKHE BEILIECTBA.

MexMoIIeKyIIpHble  B3aUMOJEHCTBHS. THIBI KPHUCTAUIMYECKUX PEHIETOK. 3aBUCHMOCTH
CBOIMCTB BEIECTB OT TUIIOB KPUCTAJUINYECKUX PEIIETOK.

Yuctele BemecTBa U cMecu. [IpuMepsl KUAKUX, TBEPIBIX U Ta3000pa3HbIX cMeceil. CBoiicTBa
YHUCTBHIX BELIECTB U cMecel. VX cocras.

MaccoBas 1 o0ObeMHasi JOJIM KOMIIOHEHTa cMecu. PacdeTsl, CBA3aHHbBIE C HMCIOJIb30BaHUEM
TIOHSITHSL «JI0JISI».

HN3menenus, npoucxoasimue ¢ Bemecrsamu (164acos)

[TonsiTve sABIEHUH, CBSI3aHHBIX C U3MEHEHUSMHU, IPOUCXOSAIINMH C BEIIECTBOM.



SIBnenus, cBsi3aHHbIE C K3MEHEHHEM KPUCTAINIMUECKOTO CTPOSHHUS BEIIECTBA [IPU MMOCTOSTHHOM
ero cocraBe, ¢usnueckue spiaeHus. Dusmueckue ABIEHUS B XUMHUHU: JAUCTUIUISILIMS,
KPUCTAILIIN3AIMs, BBIMTAPHBAHUE U BO3TOHKA BEIIECTB, PHIBTPOBAHKE U IICHTPU(YTHPOBAHUE.

SIBienus, CBSI3aHHbIE C U3MEHEHHEM COCTaBa BEIIECTBA, XUMUUeckue peakiuu. [IpusHaku u
YCIJIOBHS MPOTEKAHUSI XUMUYECKUX peaKkuil. Brienenue TerioThl U CBETa — PEaKIMU TOPEHHUS.
[Tonsitrie 06 5K30- ¥ SHAOTEPMHUUECKUX PEAKIIHSIX.

3aKOH COXpaHEHUsI MacChl BEIIECTB. XWMUYECKHE YpaBHEHUs. 3HAUYEHHE HWHIEKCOB U
koa¢¢unmentoB. CocTaBieHNe ypaBHEHUN XUMUYECKUX PEaKLUH.

Pacuersl mo xuMuyecKUM ypaBHEHHSIM. Pellienre 3aa4 Ha HAXO0XK/IEHHUE KOJIMYECTBA, MACChI
Wi odbeMa MPOAYKTa PEaKIMH IO KOJIMYECTBY, Macce WJIM O0O0bEMYy HCXOJHOTO BEIIECTBA.
Pacuetsl ¢ ucnosib30BaHUEM MOHATHUS «J10JIs1», KOTAa UCXOJHOE BEIIECTBO JaHO B BUJE PacTBOpa
C 3aJJaHHOM MacCOBOHM J0Jel pacTBOPEHHOTO BEIECTBA WJIM COAEPXKUT OMPEICIICHHYIO JIOJIO
IIpUMeECeH.

Peakuuu pasznoxenus. IlpencraBienue o ckopocTu XMMHUYECKUX peakiuil. KarammzaTopsl.
®epmenThl. Peakiuu coenuuenus. KaranuTudeckne u HEKaTATUTUYSCKUE PEAKIIUU, 00paTHMbIe
U HeoOpaTtumMble peakuuu. Peakuyu 3amenieHus. Psg akTHBHOCTH METaJUIOB, €r0 CIOJIb30BaHUE
JUIS TPOTHO3UPOBAHUSI BO3MOKHOCTH TPOTEKAHUSI PEAKIMM MEXIYy METallaMH M KUCJIOTaMH,
peaxiuil BEITECHEHUSI OJJHUX METAJJIOB U3 PACTBOPOB MX COJNEH APYrUMH MeTauiamu. Peakuuu
obMeHa. Peaknnu HeliTpanm3anun. Y CJIOBHS IPOTEKaHUS PeakIiii oOMeHa B pacTBOpax J0 KOHIIA.

Tunbl XUMHUUYECKUX PeaKIlMii Ha IpUMepe CBOUCTB BOABI. Peakius pa3inokeHus — 3IeKTPOIIn3
BOjbl. Peaknuu coequHeHus — B3aWMOJICHCTBUE BOJBI C OKCHIAMU METaUIOB M HEMETAJIOB.
YcinoBue B3aMMOJEHCTBUS OKCUAOB METANIOB U HEMETAIIOB ¢ BOAOK. [loHsITHE «THIPOKCHUIBIY.
Peakuuu 3ameleHuss — B3auMoOAEWCTBUE BOAbI ¢ MeTayiamu. Peakuuu oOMeHa — THAPOJIU3
BEIIIECTB.

PacrBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB (33 4acoB)

PactBopenue kak pusuko-xumudeckuii mpouecc. [TorsTre o rugparax u KpUCTAIIIOTHAPATAX.
PactBopumMocTs. KpuBbie pacTBOPUMOCTH KaK MOJIETh 3aBUCUMOCTH PACTBOPUMOCTH TBEPJIBIX
BEILIECTB OT Temneparypbl. HachlllleHHbIE, HEHACBHIIEHHbIE M MEPECHIIIEHHBIE PacTBOPBI.
3HaveHHEe pacTBOPOB JIJIsl IPUPOJIBI M CETbCKOTO XO3SMCTBRA.

[TonsiTrie 00 >MEKTPOTUTHUECKON TUCCONUALINN. DIEKTPOIUTHI M HEANEKTPOIUTHL. MexaHusm
JUCCOITUAIIMN DJIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM CBs3U. CTemneHb SJIEKTPOJIUTUUECKON
mucconuaiuu. CUbHbIE U c1a0ble SJIeKTPOIHTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU DJIEKTPOJIUTUYECKON muccoruanuu. oHHbIe ypaBHEHUS
peakiuii. Peakiiun oOMeHa, uaymue 10 KOHIIA.

Knaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotel, ux xnaccuduxarus. Jluccoumanus KHUCIOT U MX CBOHCTBa B CBETE€ TEOpUU
ANIEKTPOJIUTUYECKON  JUCccOnManui. MOJNEKyIspHble W HOHHBIE YpaBHEHUS PEaKIuH.
B3auMozeiicTBue KHCIOT C MeTallaMU. ODJIEKTPOXUMHUYECKUU pPAJ HANpsHKEHUH METallloB.
B3auMopeiicTBHe KHCIOT ¢ OKCHIAaMU MeTauioB. B3anmojeicTBHE KUCIOT ¢ OCHOBAaHUSMH —
peakiusi HeWTpanu3auuu. BsaummojeicTBue KUCIOT ¢ coissMu. Vcmonb3oBaHue TaOIHIIBI
PaCTBOPUMOCTH JIJIS1 XapaKTEPUCTUKN XUMHYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux Kinaccudukanus. Juccoruanys OCHOBaHUI U WX CBOWMCTBA B CBETE€ TEOPHUHU
ANEKTPOJIUTUYECKON aucconuanuu. B3aummopaeicTBre OCHOBaHMU ¢ coisiMH. Mcmonb3oBaHue
TaONMIBI  PAaCTBOPUMOCTH  JJIsl  XApPAaKTePUCTUKH  XUMHYECKUX CBOWCTB  OCHOBAaHHUHU.
BzauMopeiicTBre nienouel ¢ OKCUIaMU HEMETAJIOB.

Conu, uX AuccolMalsi U CBOMCTBA B CBETE TEOPUU AJIEKTPOJUTUUYECKON JAMCCOLMALINH.
B3auMopeiicTBre coseil ¢ MetaiiaMu, 0OCOOCHHOCTH 3THX peakiuii. BzaumopaeiictBue coneit ¢
consimMu. Mcnonb3oBanue TabIUIBI PACTBOPUMOCTH TSI XaPAKTEPUCTUKH XUMHUYECKHX CBONCTB
COJIEH.

O06o00611eHMe cBeleHuH 00 OKCHIaX, NX KiIaccu(UKaluu U CBOWCTBAX.

['enernyeckue psapl MeTala W HemeTaula. ['eHeTMyeckas CBSI3b MEXKAY KiaccaMu
HEOPTraHUYECKHUX BEIECTB.



OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE pCaKknuu.

Onpenenenue cTeneHel OKUCIEHUs AJIs SJIEMEHTOB, 00pa3yIOIIMX BEIECTBA PAa3HbIX KJIACCOB.
PeaKI_[I/II/I HOHHOIO OOMEHa M OKHCJHMTEJIHLHO-BOCCTAHOBHUTEIIBHBIE pCaKknuu. OKHCIIUTEIb H
BOCCTaHOBUTEIIb, OKUCIIEHUE U BOCCTAaHOBJICHHE.

CocraBieHne  ypaBHEHMH  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAaKUMH  METOJOM
3JIEKTPOHHOTO OajaHca.

CBolicTBa NIPOCTBIX BEIIECTB — METAUIOB U HEMETAUIOB, KUCIOT U COJEHl B CBETE
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

IIpakTuyeckue padornl 8 Kiacc:

[TpakTrueckas padora Nel. 3nakoMcTBO ¢ 1abopaTopHBIM 000pyaoBanueM. [IpaBuina 6e3omacHon
paboThl B XUMUYECKOH JIaOOpaTOPHH

[Tpaktuueckas padora Ne 2.HabmroneHne 3a H3MEHEHHUSIMH, IIPOUCXOISAIIUMU C TOPSIIECH CBEYOH
U UX ONMCAHUE.

[TpakTrueckas pabota Ne 3 «Cocrasnenue ¢hopMys1 OMHAPHBIX COSTUHEHHI

[Tpaktuyeckas padora Ne 4 «CocTaB BOJbI, pOJIb BOJBI B IIPUPOJIE U KU3HHU YEIIOBEKAY
[Tpaktueckas pabota Ne 5 «CocraBienue GopMys OCHOBAHUI»

[Tpaktuyeckas padora Ne 6 «CocraBiieHue GpopmyIr KUCIOT»

[TpakTrueckas pabota Ne 7 «CocraBnenue ¢popmyil coneii»

[Ipaktuyeckas pabora Ne 8. IlpuroroBrneHwe pacTBOpa ¢ 3aJaHHOH MacCOBOW JOJel
pPacTBOPEHHOI'O BELIECTBa

[Tpaktuyeckas padora Ne 9 «OurcTka 3arps3HEHHONW TOBAPEHHOM COITN»

[TpakTiueckas padota Ne 10 «CocraBieHre ypaBHEHUN PeaKIHii»

[TpakTaeckast padora Ne 11. CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB

[TpakTiueckas pabota Ne 12. D1eKTponpoBOAUMOCTb PACTBOPOB KUCIOT, IIEN0YEH U comeit
[Tpaktuueckas pabora Ne 13. BrinmonHeHHE OMBITOB, JEMOHCTPUPYIOIINX TE€HETUUECKYIO CBSI3b
MEXIy OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX COCAMHEHUIN

Copep:xanue yuyeOHoro npeamera «Xumus» B 9 Kiacce
Beenenue. O01mas xapakTepucTUKa XUMHYECKHUX 3JIEMEHTOB U XUMHYECKUX PeaKIuid.
IHepuoauveckuii 3akon u [lepuoanyeckasi cucreMa XuMHYECKHX JIEMEHTOB
JA.A.Menneneena (12 yacos)

OO01mas XxapakTepuCTHKa XUMUYECKIX AJIEMEHTOB M XUMUYECKHUX PEAKIIHIA.
[Tepuoanueckuii 3akoH u [lepronnueckas cucrteMa xumuieckux 3neMeHToB . 1. Menneneesa

XapakTepruCcTUKa dJIEMEHTa 110 €r0 MoJI0KeHUI0 B [lepuoanyeckoii cucreme /1. U.
Menneneea. CBoiicTBa OKCUIIOB, KUCIOT, OCHOBAaHHUH U COJIEH B CBETE TEOPUH
ANEKTPOIUTAYECKON JUCCOLUALIMHA U OKUCIICHHUS-BOCCTAHOBIICHUS.

[TonsiTre o mepexoaHbIX 31eMeHTax. AM(POTEPHOCTh. [ eHeTHUeCKUid psiji MEPEXOIHOTO
3JIEMEHTA.

[Tepuoanueckuii 3akoH u [lepronnueckas cucteMa XuMuIeckux snemeHToB /1. 1.
Menpaeneena.

XuMHUecKasi OpraHu3alus KUBOU U HEXKUBOU NPUPOAbL. XUMUYECKUN COCTaB sApa,
MaHTHH U 36MHON KOpbl. XUMHUUYECKHE 3JIEMEHTBI B KJIETKaX KMUBBIX OPraHu3MoB. Makpo- 1
MHUKPOIJIEMEHTHI.

O0600611eHne cBeieHn 0 XUMUYeckux peakuusax. Kiaccupukanuss XuMHUUeCKUX peaKiuii
10 Pa3JINYHBIM OCHOBAHUSIM:

— TI0 COCTaBY M YHCITy pPEearupyromux 1 00pa3yomnuxcs BEIEeCTB;

— IO TETIOBOMY 3D DEKTY;

— 10 HaIpPaBJICHUIO;



— I10 U3MEHEHMIO CTETIEHEH OKUCIICHUS 3JIEMEHTOB, 00Pa3yIOIINX pearupyromnme
BELICCTBA;

— 1o da3ze;

— I10 UCIIOJIb30BaHUIO KaTaJIN3aTopa.

ITonsiTHE O CKOPOCTH XMMHUYECKOU peakiuu. DakTopsbl, BIMAIONIME HA CKOPOCTh
XUMHUYECKHX peakuui. KatanusaTopsl U KaTanus.

WNHrunburopsl. AHTUOKCHIAHTHI.

MetaJ/ibl (25 yacoB)

ITonoxenue meramios B [Iepuoaudeckoii cucreme /. 1. MenaeneeBa. Meramundeckas
KpHUCTaJNINYECKas pelleTka U MeTaJlJIMUecKasl XuMuueckas cBsi3b. O0mue Gpusndeckue cBONCTBa
METaJuI0B. XMMHUYECKHE CBOMCTBA METAUIOB KaK BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX
IIOJIO’KEHHUS B AJIEKTPOXUMUYECKOM Py HAPsKEHUH MeTaiuioB. Kopposus meTamios u
criocoOb! 60phObI ¢ Hell. CITaBbl, UX CBOWCTBA U 3HAYCHHUE.

Obmass X apakKTEepPUCTUKANETOYHBIXMETAalJJOB.

Mertannsl B ipupoae. Obuue cnocoObl ux noayyeHus. Ctpoenue aromos. Lllenounsie
MeETaJlJIbl — IPOCTBIE BEeUIECTBA. BaykHelIIMe COeIMHEHNS IIEI0YHBIX METAJUIOB — OKCHUJBI,
TUAPOKCUABI M CONU (XJIOPHUbI, KApOOHATHI, CYJIb(ATHI, HUTPATHI), KX CBOMCTBA U IPUMEHEHHE
B HapoJIHOM Xo3siicTBe. Kanuiinele ynoopenus

Obmas x apakTepucTukasiaeMeHToBMmMaBHoWnoAarpynnellrpynn
bl. CTpoeHnne atoMoB. lllenouno3eMenbpHbIe METaNIBI — IIPOCTHIE BellecTBa. BakHelnme
COEIMHEHUS 111E€JI0YHO3EMENbHBIX METAJIJIOB — OKCH/JIbI, THJIPOKCHJIBI U COJIU (XJIOPHIBI,
KapOOHAThI, HUTPATHI, CyNb(daThl, hocdaTsl), UX CBOMCTBA U MPUMEHEHHE B HAPOAHOM
XO3HCTBE.

A 1o MuHu . CTpoeHue aromMa, GU3NUecKue U XMMUYECKHE CBOWCTBA IPOCTOrO
BemecTBa. CoelMHEHNsI ATFOMUHUS — OKCHUJ U TUAPOKCHI, NX aM(OTEpHBIN XapakTep.
Baxneimue conu amomunus. [IpuMeHeHne antoMUHUS U €ro COEIMHEHUI.

Ke 11 e 3 0. Crpoenue aroma, (puU3HUECKUE U XUMUYECKUE CBOWCTBA IPOCTOTO BEILLIECTBA.
I'enernyeckue psansl Fe2+ u Fe3+. Baxneimune conu jxene3a. 3HaUeHHE XKeENe3a U ero
COEMHEHUH ISl IPUPOJIbI 1 HAPOJIHOTO XO35KCTBA.

Hemeranbl (42 yacoB)

OO61as xapakTepuCTHKa HEMETaIOB: ToJiokeHue B [lepuonnueckoii cucreme,
0COOEHHOCTH CTPOEHHSI aTOMOB, IEKTPOOTpHLATENBbHOCTD (D0) Kak Mepa «HEMETANTMYHOCTUY,
pan 0. Kpucraminyeckoe cTpo€HUE HEMETANIOB — IPOCTHIX BEIIECTB. AJIJIOTPOIIHSL.

Puznyeckue cBOWCTBa HEMETAIUIOB. OTHOCUTENBHOCTD OHATUN «METaD» —
CHEMETaJD».

Boxopoa. Bo na. Ilonoxenue Bogopona B [lepruoanueckoit cucteMe XMMHUYECKUX
anemenToB Jl. 1. MenzaeneeBa. CTpoeHue atoma 1 MOJIEKYJbl. @U3NYECKUE U XUMUYECKHE
CBOICTBa BOJOPO/Ia, €T0 MOITYYEHHE U IPUMEHEHHE.

Bona. Ctpoenue monekynbl. Bogopoanas xumudeckas cBsi3b. @U3nueckue CBOMCTBA
BOJIbl. AHOMaJINU CBOMCTB BOABI. ['HipoduibHble U THApoPOoOHbIe BelecTBa. XUMUYECKHE
CBOMCTBA BOJEL.

Kpyrosopot Bozsl B ipupojie. Bonoouncrka. Aspanus Bosbl. beIToBbIe GUIBTPEIL.
MunepanbHbie BOAbL. JJucTHIIIMpoBaHHas BO/ia, €€ MOJIy4eHHEe U IIPUMEHEHHE.

ObmasixapakTepucTHuKaramgoreH o B. Crpoenue atroMoB. [IpocTbie BemecTsa u
OCHOBHbBIE COE/IMHEHNS TaJIoTeHOB, UX cBoicTBa. KpaTkue cBenenus o xyope, bpome, prope u
noze. [IpuMeHenune rajJoreHoB U UX COEIMHEHUH B HAPOJHOM XO0341CTBE.

C e p a. Ctpoenue aroma, aJuIOTPOIUs, CBOWCTBA U IPUMEHEHUE POMOUYECKOM Cephl.
Oxcunsr cepsl (IV) u (VI), ux nonydenue, cBoiicTBa u npuMeHenne. CepHasi KUCIIOTa U €€ COJH,
VX IPUMEHEHUE B HAPOJHOM XO03sicTBE. I[pON3BOACTBO CEPHOI KUCTIOTBHI.

A 3 0 1. CTpoeHne aToMa U MOJIEKYJIbl, CBOICTBA MPOCTOI0 BELIECTBA. AMMHUAK, CTPOEHUE,
CBOIMCTBA, NOJIy4E€HUE U IPUMEHEHHE.



Conu aMmMoHUS, ux cBoiicTBa U mpuMenenue. Oxcunbl azora (II) u (IV). A3otHas
KHCJIOTa, €€ CBOMCTBA U puMeHeHne. HuTpatbl 1 HUTpUTBHI, Tpo0iieMa uxX CoAepKaHUs B
CEJIbCKOXO035MCTBEHHOU TPOAYKIMH. A30THBIE Y100pEHUSI.

®o ¢ ¢ o p. Ctpoenue aToma, alJIOTPOIHs, CBOMCTBA 0enoro u KkpacHoro ¢ocdopa, ux
npuMmenenne. OCHOBHBIE coeHeHUs: okcu pochopa (V) u oprodochopras KucioTa,
docdarel. DochopHbIC YI0OpEHUS.

Yr e p o a. CtpoeHue aroma, aJuIOTPOTIHSI, CBOHCTBA MOAU(PUKALINN, TIPUMEHEHHE.
Oxkcuapl yraeponaa (I1) u (IV), ux coiictBa u npuMeHenue. KapOoHaThI: KalabIUT, COJIA, TOTAII,
WX 3HAUCHUE B TIPUPOJIC U KU3HU YEIIOBEKA.

Kp e M 1 u #1. CtpoeHue atoma, KpUCTATUIMYECKUI KPEMHUM, €ro CBOMCTBA M IPUMEHEHHUE.
Oxkcua kpemuust (IV), ero npupoabie pa3HOBUAHOCTU. CHIIMKAThL. 3HAU€HUE COSAMHEHUN
KpEeMHUS B )KMBOU U HEKUBOU npupoe. [ToHsTHE 0 CUIIMKAaTHOI MPOMBIIUIEHHOCTH.

O0o01meHne 3HAHNT 0 XHMUH 32 Kypc 0CHOBHO# 1mKkoJibl. [ToaroroBka k OI'D (23
4acoB)

Ilepnonnueckuit 3akoH u Ilepuonnueckas cuctemMa XMMU4ECKUX 351eMeHToB /1. 1.
MenpeneeBa. @uznyeckuii CMbICT MOPSAIKOBOIO HOMEpA 3JIEMEHTA, HOMEPOB Iepruoa 1
rpynmbl. 3aKOHOMEPHOCTHU U3MEHEHHS CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B IIEpUOIax U
rpyIIax B CBETE MPEACTABICHUN O CTPOCHUHN aTOMOB 3J1€MEHTOB. 3HaueHue [lepuoanueckoro
3aKOHa.

Buibl XMMHUYECKUX CBSI3€M U TUIIBI KPUCTAUNIMUECKUX PEMIETOK. B3auMOCBs3b CTpOCHUS U
CBOMCTB BEILIECTB.

Knaccudukanus XuMHUECKUX peaklui o pa3inyHbIM IIPU3HAKAM (UHUCIIO U COCTaB
pearupyromux 1 00pa3yIoMXCs BEIECTB; HAINYHE TPaHHIIbI pa3zaena (as; TeroBoi 2P QexT;
M3MEHEHUE CTENEHEH OKUCIIEHUSI aTOMOB; MCII0JIb30BaHUE KaTaau3aropa; HalpaBJIeHHUE
npoTekanus peaknnu). CKOpOCTh XUMHUYECKUX PeaKuil U (JaKTOpHI, BIUSIONINE Ha HEe.
OO0paTuMOCTh XMMUYECKHUX PEaKIHii U CIIOCOOBI CMELIEHUSI XUMUYECKOT'0 paBHOBECHSI.

IIpocTele U ciioXkHBIE BellecTBa. MeTallibl 1 HeMeTaIlIbl. | eHeTndeckue psiibl MeTaia,
HeMeTalljia U nepexoaHoro Metayuia. OKCHIbI U TUAPOKCHU bl (OCHOBAHUS, KUCIOTHI,
amdoTepHbIe TUAPOKCHIBI), cou. VX cocTaB, kinaccudukaius u 001mue XuMUIecKrue CBOMCTBa B
CBETE TEOPHUHU IEKTPOIIUTUYECKON JUCCOLUALINH.

IIpakTnyeckue padorsl 9 Ki1acc:

[Tpaktiueckast pabora Ne 1-2. «PemieHue sKCHepUMEHTANBHBIX 3a/]ad Ha pPaclio3HaBaHUE W
MOJTYYECHHUE COCTMHEHUI METAJIIOBY

[Tpaktueckass pabora Ne 3. PemieHue skcrmepuMeHTaNbHBIX 3amad mo Teme «[loarpymma
raJIoTe€HOB»

[TpakTuueckass pabora No 4. PemieHue sSKcmepuMeHTANbHBIX 3aaad mo Teme «l[loarpymma
KHCJIOpOaa»

[TpakTuueckas pabota Ne 5. [Tomyuenue, cobupanue 1 pacrio3HaBaHUE ra30B

IInanupyemble pe3yJibTaThl 0CBOCHHS MpeaMeTa « Xumus»

IIo 3aBCPUICHUIO KypCa XUMHUH Ha 3TAll€ OCHOBHOI'O O6IJ.I€FO O6pa30BaHI/I$I BBIITYCKHHUKHN
OCHOBHOM IIKOJIBI JAOJIKHBI OBJIAZICTE CIICAYIOIIUMU PE3YJIbTaTaMM:

1. Jluunocmmuowie pesyromamel:

1) oco3Hanue cBoeil STHUYECKOW MPHUHAIJICKHOCTH, 3HAHUE MCTOPHHM XMMHH U BKJIaJa
POCCHIICKON XMMUYECKON HAYKH B MUPOBYIO XHMHIO;

2) (dopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K TO3HAHUIO XWUMHHU; TOTOBHOCTH H
CITOCOOHOCTH yYaIlMXCsl K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE M3YYCHHBIX (PaKTOB,



3aKOHOB M TEOpPUH XHMHH; OCO3HAaHHOTO BBIOOpa W IOCTPOEHHE HMHIUBUIYAIbHOM
00pa3oBaTebHOI TPACKTOPUH;

3) ¢dopmMupoBaHHE LEIOCTHOH E€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, HEOTHEMIIEMOM
YacThIO KOTOPOH SIBIISIETCS] XUMUYEcKasi KapTHHA MUDA;

4) oBnaseHWE COBPEMEHHBIM fA3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTUS HAyKU U
0OLIECTBEHHON MPAKTUKH, B TOM YUCJIE U XUMHUYECKUM;

5) OCBOEHHUE COIMATBHBIX HOPM, IPABUJI ITOBEICHHSI, posiel B (HOpM COIMATbHON KU3HU B
collMyMe, MPHUPOAE U YACTHOW KM3HU HAa OCHOBE JKOJOTHYECKOW KYIbTYphl M 0€30IacHOro
oOpallieHus1 ¢ BEIIECTBAMU U MaTepUalaMy;

6) popMupoBaHHEe KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMH U
B3pOCJIBIMH B IIpo1iecce 00pa3oBaTebHON, O0IIECTBEHHO MOJIE3HOH, y4eOHO-NCCIIeT0BATEIBCKOM,
TBOPYECKOH U IPYTUX BUIOB JIEATEIbHOCTH, CBA3aHHBIX C XUMHEH.

2. Memanpeomemmnuwie pe3ynomamol:

1) ompenenenue meneii cCOOCTBEHHOTO OOydYeHHsI, IOCTAHOBKA M (hOpMyITUpOBaHHE IS
ce0s1 HOBBIX 3a71ay;

2) niuaHUpOBaHUE IyTEH NOCTHIKEHUS HKEJIAeMOro pe3yibTaTa OO0ydYeHHS XMUMHM Kak
TEOPETUYECKOI0, TaK ¥ SKCIIEPUMEHTAIBHOIO XapaKTepa;

3) cooTHeceHHE CBOMX MACUCTBUN C IUIAHUPYEMBIMHU pE3yJbTaTaMH, OCYIIECTBIICHUE
KOHTPOJISI CBOEH JEesATEeIbHOCTH B IpOLecce JOCTUXKEHMs pe3yibTaTa, ONpe/eieHue CrocoO0B
JeHCTBUH MTPH BBIIOJHEHUH J1a00paTOPHBIX U MPAKTUUYECKUX padOT B COOTBETCTBUH C IIPaBUIIAMU
TEXHUKU 0€30I1aCHOCTH;

4) omnpeneneHWe HCTOYHUKOB XUMHUYECKOW HH(pOpMalM{, MOJy4yeHUE U aHalu3 €€,
co3/laHue HH(POPMALIMOHHOI'O MPOIYKTa U €T0 MPE3CHTALHS;

5) HCIIONIb30BaHME OCHOBHBIX HWHTEIICKTYaJbHBIX OIEpallMii: aHalau3a W CHUHTE3a,
CpPaBHEHMs W CHUCTEMaTH3alM, OO0OOILEHHS U KOHKPETHU3alUH, BBbIABICHHE NPUYUHHO-
CIIEICTBEHHBIX CBS3€M M TOCTPOEHUE JIOTUYECKOTO pACCYKIEHUS U YMO3aKIJIIOUEHUS
(MHIYKTUBHOTO, JEAyKTUBHOTO M TIO AaHaJOI'MH) Ha MaTepuale eCTeCTBEHHO-Hay4HOIo
COJIEpKaHuUs;

6) yMeHue co31aBaTh, IPUMEHATh U IPeoOPa30BbIBATH 3HAKH U CUMBOJIBI, MOJIEJIN U CXEMBI
JUISI pelIeHUs yueOHbBIX U ITO3HABATENbHBIX 3a/1a4;

7) GopMHpOBaHUE U Pa3BUTHE HKOJOTHUYECKOTO MBIIUICHHS, YMEHUE MPUMEHSATh €ro B
M03HABATEJIbHON, KOMMYHUKAaTUBHOMW, COITMAJIbHOM IIPAKTHKE U MPOPECCUOHAIBHON OpUEHTAIUY;

8) reHepupoBaHue UaEH U ONpeeTIeHUE CPEACTB, HEOOXOIUMBIX Ul UX pPealn3aliu.

3. Ilpeomemmnuie pezyromamot:

1) ymenue o0o3HauyaTh XMMHUYECKHE DJIEMEHTHI, HAa3bIBaThb UX M XapaKTepU30BaTh Ha
OCHOBE I0JI0KEHUA B iepuoandeckou cucreme /1. I. Menneneena;

2) ¢dopMynupoBaHME HW3YYEHHBIX MOHSITHI: BEUIECTBO, XUMUYECKUN D3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IPOCTOE U CJIOKHOE BELIECTBO, XMMHUUYECKasl PEAKLUs, BUIbI
XUMUYECKUX PEaKIUi U T.11.;

3) ompeneneHue 1o QGopMmysiaM COCTaBa HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB,
BAJICHTHOCTH aTOMOB XMMHUYECKHX AJIEMEHTOB MJIM CTENIEHN UX OKUCIICHHS;

4) noHnMaHue uHpopMaIuu, KOTOPYIO HECYT XUMHUUYECKUE 3HAKU, POPMYITBI U YypaBHEHHUS;

5) ymenue kiraccupUIMpPOBaTh MPOCThIE (METaUIbl, HEMETAIIBI, OJIArOPOIHBIE Ta3bl) U
CloxHbIe (OMHApHBIE COCTUHEHUS, B TOM YHCIIE U OKCHJBI, a TaKKe THAPOKCUIBI — KUCIOTHI,
OCHOBaHUs, aM(pOTEepHbIE TUIPOKCHU]IBI — U COJIN) BEILIECTBA;

6) ¢opmynupoBaHUE MEPHOAMUYECKOTO 3aKOHA, OOBSICHEHHWE CTPYKTYphl U MH(pOpMaIIUH,
KOTOPYIO HECET MEPUOANYECKAs CUCTeMa XUMUUYecKux 35emMeHToB [[.1. MenpeneeBa, packpblTue
3HAYCHUS NIEPUOJUYECKOTO 3aKOHA;

7) yMeHHEe XapaKTepu30BaTh CTPOEHHUE BEIIECTBA — BUAbI XUMUUYECKUX CBSI3€H U THUIIBI
KPUCTAJUIMYECKUX PELIETOK;



8) onucaHue CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB C MOPSAKOBBIMU HOMEpamMu 1—
20 u 26, oTOOpa)keHHE MX C TTOMOIIBIO CXEM;

9) cocraBienue (HOpMyN OKCHIOB XUMHYECKHX DJIEMEHTOB W COOTBETCTBYIOIIMX WM
THJIPOKCUIOB;

10) manmcanue CTPYKTYPHBIX (OPMYJT MOJEKYJISPHBIX COEAMHEHHH U (POPMYIBHBIX
€/IMHUL] MOHHBIX COCMHEHUI 110 BAJICHTHOCTH, CTEIICHU OKUCICHHSI WM 3apsily HOHOB,;

11) ymenue popMynupoBaTh OCHOBHBIE 3aKOHBI XMMHHU: IMOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOECHHUS, COXPAHEHHUsI MacChl BELIECTB, 3aKOH ABOTraipo;

12) ymenue ¢opmMyarpoBaTh OCHOBHBIE MOJIOKEHHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHS U
TEOPHH NIEKTPOIUTUYECKOHN TUCCOLMALINY;

13) omnpeneneHue MPU3HAKOB, YCIOBUM TMPOTEKAHUS M MPEKPAIICHUS XUMHUYECKUX
peaKIuii;

14) coctaBieHue MOJIEKYJISIPHBIX YpaBHEHUM XMMHMUYECKUX PEaKUUil, IOATBEPKIAIOIINX
o0mye XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB M OTPa)KaroIUX
CBSI3M MEXIY KJlacCaMH COEAMHEHUI;

15) cocTaBnenue ypaBHEHUI peakiyil ¢ yuacTHEM JIEKTPOJIUTOB TaKKe B HIOHHOH (hopme;

16) ompeneneHue M0 XUMHUYECKUM ypaBHEHUSM NPUHAUIEKHOCTH pEAKLUil K
OIpesIeIEHHOMY TUIY WIH BUY;

17) cocraBieHue ypaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C ITOMOIIBIO
METO/1a AJIEKTPOHHOI0 OajaHca;

18) mpumeHeHHE NOHSITUHM «OKUCIEHHE» M «BOCCTAHOBIIEHHME» JUISl XapaKTEPUCTUKU
XUMHUYECKHX CBOWCTB BEILIECTB;

19) onpeneneHue ¢ MOMOIIBIO KAaUECTBEHHBIX peakUil XJIOpuA-, cyiabdar- u kapOooHaT-
AQHMOHOB U KaTMOHA aMMOHHS B PacTBOPE;

20) oObsiCHEeHHE BIMSHUS PA3IHYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKUX PEAKIIHIA;

21) ymeHMe XapaKTepu3OBaTh IOJIOKEHHE METAJUIOB U HEMETAJIOB B MEPUOANYECKOMN
CHUCTEME DJIEMEHTOB, CTPOEHHE MX aTOMOB M KpPUCTAJIJIOB, oOlIMe (pU3MUecKrue U XMMHUYECKHE
CBOICTBA;

22) 00bsiCHEHHE MHOT000pa3us IPOCTHIX BELLIECTB SBJIEHUEM aJIJIOTPOIINHU C yKa3aHUEM €€
PUYHH;

23) ycTaHOBIIEHHE PA3IUYUI THIPO-, MUPO- U AEKTPOMETAIUTYPIrUU U WILTIOCTPUPOBAHHE
ATUX pa3IMYUi MpUMEpaMHU MPOMBIIIJIEHHBIX CIIOCOO0B MOIY4YEHUS METAIIOB,;

24) ymenue pnaBaTh oOuIyto xapakTtepucTuky anemeHtoB I, II, VIIA rpymnm, a Takxke
BOJIOpO/1a, KUCIIOPO/J1a, a30Ta, cephl, hochopa, yriepoa, KpeMHHs 1 00pa30BaHHBIX MU MPOCTHIX
BEUIECTB M BaXXHEHWIIMX COEAMHEHUN (CTpOEHME, HaXOXJACHHWE B MPHUPOAE, IOIy4YEHUE,
¢du3nyeckre 1 XMMUYECKHE CBOWCTBA, TPUMEHEHHE);

25) yMeHue ONUChIBaTh KOPPO3HIO METAJUIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) yMeHue NpOU3BOIUTh XUMUYECKHE PACUEThl C MCIIOJIb30BAaHUEM MOHATUN «MaccoBast
JIOJIsl BEIIECTBA B CMECH», «KOJMYECTBO BEILECTBa», «MOJIAPHBIM 00BEM» MO ¢opmynaM u
YPaBHEHMSIM PEAKIINA;

277) onrcaHue CBOWCTB U MPAKTHUECKOT0 3HAUEHUS U3YYEHHBIX OPraHUYECKHUX BEIIECTB;

28) BbIOMHEHHE OOO3HAUEHHBIX B MPOrpaMMe OSKCIEPUMEHTOB, pPACHO3HABAHUE
HEOPraHMYECKUX BEIIECTB IO COOTBETCTBYIOIIMM IPU3HAKAM;

29) cobmronenue npasuil 0e30MacHoi paboThl B XUMUYECKOM KabuHeTe (J1abopaTtopun).
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