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2.2.2.11. Pabouasi nporpaMma no npeamety « XuMmus»
IosicHuTeIbHAA 3aMHCKA

PaGouas nporpamma no xumuu st 8—9 kiaccoB B MbOY KCOII Nel co-
CTaBJICHA Ha OCHOBE:

-  denepanbHOTO  TOCYAApCTBEHHOTO  00pa30BaTEIbHOIO  CTaHAapTa
OCHOBHOT0 00111er0 00pa3oBaHus;

- [IpumepHOI mporpaMMBbl O XUMHH IS OCHOBHOM IIIKOJIBI;

- Ilporpammbl mo xumuu st 7- 9 kiacca astopoB: [abpuensu O.C.
Xumus.7-9 kmaccel: pabouass mporpamma k guHHH YMK O.C. T'abpuensna:
yaeoHo-MeToauueckoe nocodue /O.C. I'abpuensH. - M.: [lpoda, 2017 r.

- TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEIbHOM
porpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHusl, MPEICTABICHHBIX B (peaepaibHOM
roCyapCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe oO0Iero oOpa3oBaHMsI BTOPOTO
TTOKOJICHHSI;

- TIporpamMMbl pa3BUTHS W (OPMHUPOBAHUS YHUBEPCATBHBIX YYEOHBIX
JICUCTBUM;

- MPOTPaMMBbI TyXOBHO-HPABCTBEHHOTO PA3BUTHSI U BOCITUTAHUS JTMIHOCTH.
OcHoBHOE 00111ee 00pa3oBaHne — BTOpas CTYNEeHb 001ero oopasopanus. OaHOM
U3 BaOXHEUINUX 3a/Jad 3TOr0 JTama SBISIETCS MOATOTOBKA OOYYaroNIMXCs K
OCO3HAaHHOMY W OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M TPO(HEeCCHOHATHLHOTO
nyti. OOydJarornuecss JOJDKHBI HAYyYHUTHCS CAMOCTOSTEIBLHO CTABUThH IEIU U
OTIPEICIATh MYTH UX JOCTHKCHUS, UCIIOIh30BATh MPUOOPETEHHBIN B IIIKOJIC OTIBIT

JACATCIBbHOCTH B peaHbHOﬁ KU3HHU, 3da paAMKaMHU yqeGHoro «1Iponeccanr.

I'naBHbIe HEJIM OCHOBHOI0 00111€r0 00Pa30BaHMsI COCTOAT B:

1) dbopMUPOBaHMHK IIEIOCTHOIO IMPEACTABICHUS O MHpPE, OCHOBAaHHOI'O Ha
MPUOOPETEHHBIX 3HAHMSIX, YMEHUSIX U CIIOCO0AX JACSITEIHHOCTH;

2) npHOOpEeTEHUH OIbITa Pa3HOOOPA3HOM JEATCIBHOCTH, IIO3HAHHS U

CaMOIIO3HaHUA,



3) MOArOTOBKE K OCYHIECTBICHUIO OCO3HAHHOTO BHIOOpA MHIWBHIYATbHOW
o0pa30BaTeNbHON UITH MPOPECCHOHATBHON TPACKTOPUH.
bonpmiold Bknax B JTOCTMOKEHHE TJIABHBIX LI€JIEH OCHOBHOIO OOLIEro
o0pa30BaHMsI BHOCUT U3YyYEHHE XUMHUH, KOTOPOE IIPU3BAHO 00ECTICUNTh:

1) ¢opmupoBaHUE CHUCTEMBl XHMHUYECKHX 3HAaHUH KaK KOMIIOHCHTA
€CTECTBEHHO-HAYYHON KapTUHbBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYAIOUIMXCS, WX WHTEIUICKTyallbHOE W
HPABCTBEHHOE COBEPIICHCTBOBaHUE, (OPMUPOBaHHE Yy HHUX TY-
MAHUCTHUYECKUX OTHOIICHUH H OKOJOTHYECKH IeIecO00pa3HOro
NOBEJICHUS B OBITY U TPYIOBOM JI€ATENBHOCTH;

3) BBIpaOOTKY TOHHMMAaHHS OOINECTBECHHON IMOTPEOHOCTH B Pa3BUTHH
XMMHH, a Takxke (OPMUPOBAHME OTHOIICHHS K XHMHHM KaK K
BO3MOXKHOM 00siacTu Oynyiien IpakTHUeCKOH 1eATeIbHOCTH;

4) bopmupoBaHHEe YMEHHH O€30MacCHOTO OOpAIICHUS C BEIIECTBAMH,
UCIIOJIb3YEMbIMU B TOBCEITHEBHOM JKU3HHU.

HenssMu n3yyeHusi XHMUM B OCHOBHOI IIKOJ1€ SIBJIAIOTCH:

Gopmuposanue 'y OOy4aIOUIMXCS CUCTEMBbl XHUMHYECKHX 3HAHUW Kak
KOMITOHEHTa €CTECTBEHHOHAYYHBIX 3HAHUM;

pazsumue TUYHOCTH OOYYaIOIIMXCS, WX HWHTEIJIEKTyalbHBIX H

HPAaBCTBEHHBIX KauecTB, (OPMUPOBAHHWE T'yMAHHUCTHUYECKOI'O OTHOIIEHMS K
OKPY>KaIOIIEMy MUPY U SKOJIOTUYECKH 11€JIECO00PA3HOTO MOBEJCHUS B HEM;

nOHUMAaHue 00YJaroIIMMHCS XUMUU KaK MTPOU3BOIUTEIILHOM
Cibl OOIECTBA M Kak BO3MOXKHOM oOnactu Oynayiied mnpodeccrnoHanbHOU

JIeSITCIIbHOCTH;

paszeumue MbIIJICHUsST 00y4YalolnXcsl MOCPEACTBOM TAKMX MMO3HABATEIbHBIX
y4eOHBIX JIEUCTBUM, KaK YMEHHE (OPMYIUPOBATH MPOOJIEMY U TUIOTE3Y, CTABUTh
LEeIU U 3a7a4¥, CTPOUTH IUIAHBI JOCTHKEHUS LE€JIEd U PELICHUs ITOCTAaBJICHHBIX
3a/1a4, ONPENEIATh NOHATHS, OTPAHUYMBATHL UX, OIMCHIBATBH, XapaKTepU30BaTh U
CpPaBHUBATB;

NOHUMAaHue B3aUMOCBA3HM TCOPHUM MW IPAKTHKH, YMCHHUC IIPOBOAWUTDH



XUMHYECKUMN 9KCIICPUMCHT U Ha €Iro OCHOBEC ACJIaTb BbIBOALI 1 YMO3aKIIOUYCHU.

O0mas xapakrepucTuKa yue0HOro Kypca

JlanHas pabouas mporpamMma 10 XHMHH OCHOBHOTO OOIIero o0pa3oBaHUs
pacKphIBaeT BKJIAJ y4eOHOTO MPEIMETa B JTIOCTHHKCHUS IIEJIe OCHOBHOTO OOIIEro
o0pa3oBaHus U ONPEACISICT BaKHEUIIINE COMEpKaTeIbHbIC JIMHUH MpeIMeTa:

«geugecmeo, cmpoeHue eeujecmeay — COBPEMEHHBIE MPEIACTABICHUS O
CTPOGHMM aToMa M BellecTBa Ha ocHoBe Ilepuogumueckoro 3akoHa U
[Tepuoauueckoi cucTeMbl XuMHU4YeCcKuX 351eMeHTOB 1. Y. MenaeneeBa, yaeHus o
XUMHUUYECKOU CBSA3U U KPUCTALITMYECKOM CTPOCHUM BEIIECTBA;

«XUMUYecKkas peaxkyus» — 3HAHMS O TIPEBpPAIICHUSIX OJHHUX BEIIECTB B
JIpyryue, TUIOJIOTUU XHWMHUYECKUX PpEaKIUi, YCIOBUAX HMX MPOTEKAHUS U
croco0ax ynpaBJieHUs] UMU;

«Memoobl NOZHAHUSA XUMUUY — 3HAHUS, YMCHHS 1 HABBIKUAKCIIEPUMEHTATBHBIX
OCHOB XUMHUU JIJIs1 TTOJTYYEHUS U U3YUEHUS] CBOMCTB BAXKHEUIIINUX MPECTABUTENCH
KJIACCOB HEOPTaHUYECKUX COCTUHECHUN;

«NPoOU3BOOCMBO U NPUMEHeHUe eeuecmey — 3HAHHE OCHOBHBIX 00JacTei
MIPOU3BOJICTBA Y MPUMEHEHUS BAXKHEUIIINX BEIIECTB, a TAKXKE OMBIT 0€30MacHOTO
oOpallieHusi ¢ BEIIECTBaMH, MaTepHajaMd W IIPOIeCCaMU, HCIIOJIb3YeMBbIMH B
OBITY ¥ Ha IPOU3BOJICTBE;

«A3bIK XUMUU» — OINEPUPOBAHUE CHUCTEMOW BAKHEHUIIUX XUMHYECKHUX
MOHSATUHN, 3HAHUE XUMHYECKOW HOMEHKJIATYPhl, 4 TAKXKE BIIAJICHUE XUMUYECKON
CUMBOJIMKOM (XUMUYECKUMH (DOpMyJlaMU U YPaBHEHUSIMH);

«KOIUYecmeenHble OMHOWEHUS. 8 XUMUUY — YMEHHUE TPOU3BOAUTH PACUETHI
0 XUMUYECKUM (HOpMYyJiaM U YPABHEHUSIM.

MecTo npeaMeTa B y4eOHOM IJIaHe
Mecto npeamera B yyeOHoM 1iaHe. DenepanbHbli  rOCYJAapCTBEHHBIM
oOpa3oBaTeIbHBIM CTaHAAPT TMpEeayCMaTPUBACT H3YyUYCHHE Kypca XUMHU B

OCHOBHOM MIKOJIE KaK COCTABHOW YacTH MPEIMETHON 00JacTH



«EcTecTBeHHOHAYYHBIC IPEIMETHIY.
Oosazamenvuslit Iman 6 8—9 Knaccax paccuuTad Ha 2 4aca B HEJCHIIO B 00beMe
140 y4ebHBIX YacoB. M3ydeHwe 3TOro Kypca JaeT BO3MOKHOCTH BBIMTYCKHUKY

OCHOBHOM MIKOJIBI ycienHo caath OI'D mo XxuMuu Kak rpeaMera mo BeIoopy.

[Ipennaraemelii Kypc, XOTS U HOCHUT OOILIEKYJIbTYpHBIM XapakTep W HE CTaBUT
3a7iauy npo¢ecCHOHATBbHON MOATOTOBKU 00YYaroIuXcs, TEM HE MEHEe MO3BOJISET
UM OIIPENIEINUTHCS C BBIOOPOM poduiist 00yueHHs B CTapllei IKOJIE.

JInuHOCTHBIC, MeTalpeAMETHbIC U MPEeAMETHbIC Pe3yIbTAThl

JIMYHOCTHBIE pe3yabTaTbl:

3HaHue U NOHUMAHUe. OCHOBHBIX HCTOPUYECKUX COOBITUM, CBA3AHHBIX C
pa3BUTHEM XUMHUH; JOCTHKEHHM B 00JIACTM XMMHMHM M KYJIbTYPHBIX TpPaAULIHANA
CBOEH CTpaHbl (B TOM YMCIJIE HAY4YHBIX); OOIIEMUPOBBIX TOCTHKEHHUI B 00JacTH
XMMHMH; OCHOBHBIX IPUHLUMIIOB M TNPaBUJ OTHOIIEHHUS K IPUPOJIE; OCHOB
3I0pOBOro 00pa3za >KM3HM U 370pOBbecOEpErarlux TEXHOJOTHM; MpaBuil
TIOBEJICHUS B UPE3BBIUANHBIX CUTYAIIUAX, CBSI3aHHBIX C BO3JICHCTBHEM Pa3TUYHBIX
BELIECTB; OCHOBHBIX IpaB U O0O0s3aHHOCTEH TpakJaHMHA (B TOM YHUCIE
oOy4Jaromierocsi), CBA3aHHBIX C JUYHOCTHBIM, MNpO(EeCcCUOHANBHBIM U
YKU3HEHHBIM CaMOOIIPEACICHUEM; COLMAIbHOM 3HAYMMOCTH M COAEpPKaHUsA
npodeccuii, CBI3aHHBIX C XUMHUEH;

yyecmeo 20poocmu 3a POCCUMCKYI0 XMMHYECKYI0 HAyKy M JIOCTHUKEHUS
YUEHBIX; YBa)XEHUE W TPUHATUE JOCTIKEHUN XUMHUH; JHO00Bb M OepekHOe
OTHOIIIEHWE K TMPHUPOJEC; YBAKEHHWE M Y4YET MHEHUH OKPYKAIOMUX K JHMYHBIM
JOCTHKEHUSIM B H3yUYE€HUN XUMUHU;

npusHaHue LEHHOCTH COOCTBEHHOTO 3J0POBbSI U 3JI0POBbS OKPY’KAIOIIUX
Jt0Jed; HeoOXOJAMMOCTH CaMOBBIPAKEHHUS, CaMOpealln3alud, COLUAIBLHOTO
NpU3HAHMUS,

0CO3HAHUe CTENEHU TOTOBHOCTHM K CaMOCTOATEIBHBIM MOCTyIKaM U
JENCTBUSAM, OTBETCTBEHHOCTH 32 UX PE3YJIbTAThI;

nposiénenue SKOJIOTMUECKOro CO3HaHMs, T0OpOKeNaTeIbHOCTH, JOBEPUS U

BHUMATCJIIBHOCTHU K JIFOJAAM, TOTOBHOCTHU K COTPYAHHUYCCTBY, MHUIIUATHUBbI U



JTI0003HATEILHOCTH B HN3Yy4YCHHUN BCIICCTB MW IIPOLCCCOB; Y6C)KI[CHHOCTI/I B

HEO0OXOMMOCTH Pa3yMHOTO UCITOJIH30BAHUS TOCTHKEHUN HAYKH U TEXHOJIOTHIA,

VYMeHue yCTaHABJIMBATh CBA3U MCKAY LECJIbIO U3YUYCHHA XUMHWU U TCM, IJIA 9YCTO
9TO HYXHO, CTPOUTb XKHN3HCHHBLIC H HpO(l)eCCI/IOHaJIBHLIC IUIaHBI C Y4YCTOM

YCTIENIHOCTH U3YYCHUSI XUMHUHU B COOCTBEHHBIX TPUOPUTETOB.
MeTtanpeameTHble pe3yJibTaThI:

UCNONb308aHUe  PA3TUYHBIX HMCTOYHUKOB XUMHYECKOW HWHGOpMAIINY;
NOJlyYeHUE Takol HuHpoOpManuu, €€ aHajlu3, MOATOTOBKA Ha OCHOBE ATOrO
aHann3a MTHPOPMALIMOHHOTO TPOYKTA U €r0 MPE3ECHTALHS;

npumeHenue OCHOBHBIX METOJOB IO3HaHUS (HAOMIOJEHUs, 3KCIEPUMEHTA,
MOJIETTUPOBAHUS, U3MEPEHUS U T. [1.) ISl U3yYEHHUSI XUMUYECKUX 0OBEKTOB;

UCNONb306aHUEe OCHOBHBIX JIOTMYECKUMX OIepaluil (aHanu3a, CHHTE3a,
CpaBHEHHUs, 0000OLIECHUS, JOKA3aTeNbCTBA, CUCTEMATU3alUH, KJIacCU(UKALUUA U
JIp.) IPY U3YyUYECHUN XUMUYECKUX 00BEKTOB;

@opmynupoeaHrue BIBOJOB U YMO3AKIIIOUEHUH U3 HAOJIIOICHUI U U3yYEHHBIX
XUMHYECKUX 3aKOHOMEPHOCTEN;

— NpocHO3UuposaHye CBONCTB BEILIECTB HA OCHOBE 3HAHMS UX COCTaBa U CTPOEHU,

a TAKKC YCTAHOBJICHHUA aHAJIOTHUH,

Gdopmynuposarue UK, TUTIOTE3 U TyTEH MPOBEPKU UX UCTUHHOCTH;
onpeodeienue 1eNel 1 3aa4 yueOHOW 1 UCCIIeI0BATEIbCKOM AeATEILHOCTH U

IIyTEN UX JOCTUKEHNUS,

packpvlmue TPUUUHHO-CIEJACTBEHHBIX CBS3€M MEXIy COCTaBOM, CTPOCHHEM,
CBOMCTBaMH, TMPUMEHEHHUEM, HaXOXJICHUEM B TMPUPOJAE U TOIyUYCHHEM
BOKHEUITNX XUMUYECKHUX BEIIECTB;

apeymenmayusi COOCTBEHHOW TO3UIMU M €€ KOPPEKTUPOBKA B XOJ€

JAUCKYCCHUM I10 MaTCpruaIiaM XUMHUYCCKOI'0 COACPIKaHMA.

IIpenmeTHbIE pe3yJbTATHI:

B noznasamenvnoui cghepe



3nanue (nonumanue):

XUMUYECKOM CUMBOJIMKH: 3HAKOB XUMHUYECKHUX DJIJIEMEHTOB, (opmyi
XUMUYECKUX BELIECTB, YPABHECHUN XUMUYECKUX PEAKIUN;

3. BaXHECHMINMX XHMHUYCCKUX ITOHSTHI: BEIICCTBO, XMMHUUYECCKHH 3JIEMCHT,
aToOM, MOJIEKYJIa, OTHOCHUTEJIbHbIE aTOMHAsi U MOJEKYJISpHas MaccChl, HOH,
KaTUOH, aHUOH, XMMHUYECKasi CBs3b, AJIEKTPOOTPUIATEILHOCTh, BAJICHTHOCTD,
CTENEHb OKUCIICHUS, MOJb, MOJIApHAs Macca, MOJISIPHBIM O0BEM, PACTBOPHI,
ANEKTPOIUTBI W HEANEKTPOJMUTHL,  JJIEKTPOJIUTHYECKAss  JUCCOLUALIMS,
OKUCJIUTENIb U BOCCTAHOBUTEJb, OKHCJICHHUE W BOCCTAHOBJICHHE, TEIJIOBOM
s (}exT peakiuu, OCHOBHBIE TUIIbI PEAKIIUN B HEOPTaHUUYECKONU XUMUH;

4. (hopMyIHpPOBOK OCHOBHBIX 3aKOHOB M TEOpPUM XHUMHHU: aTOM- HO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA
coctaBa BemecTtB, ABoraapo; Ilepmogmueckoro 3akona [[. M. MeHnneneena;
TEOPUU CTPOEHUS aToMa W YYEHHUS O CTPOCHUU BEIIECTBA; TEOPHUHU
AIEKTPOTUTUYECKON AUCCOIMALIUM U YUYECHHUS O XMMUYECKOU peaKInH.

Ymenue nazvieamn:

XUMHUYECKHUE DIIEMEHTHI;

COCIMHEHUS] U3YUEHHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;

OpraHuyeckue BemniecTBa Mo ux ¢Gopmylie: METaH, 3TaH, ITUJICH, alleTUJICH,
METaHOJI, ATAHOJI, TJIMIIEPUH, YKCYCHAsl KMCJIOTa, TJIFOK03a, caxapo3a.

ObvscHeHue:

(Gu3MYEeCKOro CMbICIa aTOMHOrO (MOPSAKOBOIO) HOMEpa XUMHUYECKOTO
AJIEMEHTA, HOMEpPOB rpymmbl U nepuoaa B Ilepumommyeckour cucreme 1. .
MenieneeBa, K KOTOPBIM JIEMEHT MPUHAJICIKUT;

3aKOHOMEPHOCTEH HW3MEHEHMsSI CTPOCHHUSI aTOMOB, CBOWCTB DJIEMEHTOB B
nmpenesiax MajlbIX TEPHOJOB W A TPYyNIN, a TakKe CBOMCTB 00Opa3yeMbIX MU
BBICIIIUX OKCUJIOB U TUJIPOKCHUJIOB;

CYIIHOCTH MPOLECCA MIEKTPOJIUTUUECKON NUCCOLMALMN U PEAKIUA HOHHOTO

oOMeHa.

Yuenue xapakmepuzoeams.



XUMHUYECKUE HJIEMEHTHhl (0T BOJOpOAAa [0 KalbliMsi) HAa OCHOBE HX
nonoxxeuus B Ilepuogmyeckon cucreme XuMuU4yeckux sneMeHToB J[. WM.
MeHneneeBa 1 0COOEHHOCTEN CTPOCHHSI X ATOMOB;
B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMU
HEOPTraHMYECKUX BEILIECTB;
XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX BEILIECTB
(OKCHI0B, KUCIIOT, OCHOBaHUM, aM(DOTEPHBIX COCTUHEHUHN U COJIEH).
OnpedeneHue:
COCTaBa BELIECTB 110 UX opMyJiam;
BaJICHTHOCTH U CTENIEHU OKUCJICHHSI 2JIEMEHTOB B COCIMHEHUN;
BUJIOB XUMHUYECKON CBSI3U B COCIMHEHUSX;
TUIIOB KPUCTAJUIMYECKUX PEIIETOK TBEPABIX BEUIECTB;
IPUHAJIEKHOCTH BEILIECTB K ONPEEICHHOMY KJIaCcCy COCIUHEHUM;
TUIIOB XUMUYECKHUX PEAKIIN;
BO3MOKHOCTH MPOTEKAHUS PEAKIIMI HOHHOT'O OOMEHa.
Cocmaenenue:
cxeM cTpoeHust aToMOB nepBbix 20 anemenToB [lepuoanyeckoii CUCTEMBI
. 1. Menneneena;
(opMyJT HEOPraHMUECKUX COEAMHEHUIN U3yUEHHBIX KJIaCCOB;
YPABHEHUN XUMHUYECKUX PEAKIIUH.
bezonacnoe obpawenue ¢ XxumMudeckoil mocy10i 1 1abopaTOPHBIM
000OpyI0BaHUEM.
IIposedenue xumuueckoeo sKcnepumenma:
MOJITBEPKAAIOLIET0 XUMHUECKIE CBOMCTBA U3YYEHHBIX KIacCOB
HEOPTraHUYECKUX BEIIECTB;
MOJITBEPKAAIOIIETO XUMUYECKUN COCTAB HEOPraHUYECKUX COCTMHEHU;
M0 MOJYYEHHUI0, COOMPAHUIO U PACIIO3HABAHUIO ra3000pa3HbIX BEUIECTB
(kucnopoa, BOAOPOAA, yrIEKUCIOro raa, aMMHaKka);
110 OTIPENEIICHUIO XJIOPHUI-, CyIb(]arT-, KapOOHAT-MOHOB M HOHA aMMOHUS

C IIOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ.



Buiuucnenue:
MacCCOBOM JIOJIM XUMHYECKOTO AJIeMEHTa 10 opMyJie COeTUHCHHS,
MacCCOBOM JI0JIM BEIECTBa B PaCTBOPE;
MacChl OCHOBHOI'O BEIIIECTBA 110 M3BECTHOM MACCOBOM J10JIe IPUMECEH;
00BEMHOM JI0JIM KOMITOHEHTA T'a30BOI CMECH;
KOJIMYECTBA BEIIECTBA, 00beMa MM MacChl BEHIECTBA 110 KOJIUYECTBY BEIIECTBA,

00BEMY HIIM Macce PearcHTOB WM MPOAYKTOB PEaKIIUU.

Ucnonvzosanue npuobpemeHHvlX 3HAHUU U YMEHUU 6  NPAKMUYeCcKoll
0esimenbHOCMU U NOBCEOHEBHOU HCUSHUL:

JUist  0e3omacHOro oOpamieHusi ¢ BEHlecTBAaMM M MaTepuajlaMd B
MOBCE/IHEBHOM KM3HM U T'PAaMOTHOIO OKa3aHHWs IMEPBOM MOMOIIU MPHU O0KOTax
KHUCJIOTaMU U LIEJI0YaAMU;

11 OOBSICHEHUS OTACTBHBIX (DAKTOB U MPUPOIHBIX SIBJICHMUIA

JUIsL KPUTHUYECKOM OLEHKM WH(POpPMAlMU O BEIECTBaX, HCIOJb3YEMbIX B
OBITY.

B neHHOCTHO-OpHUEeHTALIMOHHOM cepe

Ananuz u oyewka TIOCIEICTBUNA HJIi OKPYXKAIOMIEH cpenbl OBITOBOM U
MIPOU3BOJICTBEHHOM JESATENbHOCTH YEJIOBEKAa, CBSI3aHHOM C TMOJYYEHUEM H
nepepabOTKOM BEIIECTB.

B TtpynoBoii cepe

IIposedenue  onepayuii ¢  WCIOJNB30BAHUEM  HArpeBaHUs, OTCTAMBAaHUS,
bunbTpOBaHMs, BHIIAPUBAHMS; MOJTYUSHHs, COOMpPaHUs, pacliO3HABaHUS BELIECTB;
U3TOTOBJICHUSI MOJIEIEH MOJIEKYI.

B cdepe 6e3omacHOCTH KU3HEAEATSIIBHOCTH

Cobnto0eHue TpaBUIl TEXHUKU O€30MACHOCTU MNPU NPOBEIECHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

oKasarnue HepBOﬁ IIOMOLIY ITPpH 0XKOTI'aX, IOPE3ax U XUMHUYCCKUX TpaBMax.



Conep:xanue
OcHOBHOH KYypC.

BBenenue.

[Ipeamer xumuu. MeTonpl MO3HaHUS B XHMHH: HAOJIOJIEHUE, 3IKCIIEPUMEHT,
MoieapoBaHue. VICTOUHNKN XUMUYECKOW MH(POpMAIUH, €€ MOJIyYeHHE, aHaIu3 U
IPEJICTaBICHUE €T0 PE3YIbTATOB.

[TonsiTue O XMMHUYECKOM 3JIEMEHTE UM (POpMax ero CymecTBOBaHUS: CBOOOTHBIX

aToMax, IIPOCTLIX U CIIOKHBIX BCHICCTBAX.

[IpeBpaiienus BemecTB. OTIMUNE XUMUYECKUX PEAKLIUNA OT (PU3NYECKUX SBIICHUM.

Ponb xuMuu B )KU3HM yeoBeka. XeMopuiauss u xeMohoous.

Kparkue cBeneHHs M3 HMCTOPUM BO3HUKHOBEHMSI W pa3BUTUSA XHUMHH. Poiib
OTCUYECTBEHHBIX YYEHBIX B CTAHOBJICHMM XUMHUYECKOW Hayku — paboTel M. B.
JlomoHocoBa, A. M., bytnepoga, /I. 1. Menaeneena.

XHUMHYECKasi CUMBOJIMKA. 3HAKM XMMHMYECKUX 3JIEMEHTOB U IPOMCXOXKIACHUE HX
Ha3BaHuM. Xumuueckue Gopmyinbl. MHaekcsl U ko3 puimeHTsl. OTHOCUTENbHBIE
aTOMHas W MOJIEKYyJIApHass Maccel. lIpoBeneHue pacdyeToB MaccoBOM J0JIH

XMMHUYECKOTO JIEMEHTA B BEILIECTBE HA OCHOBE €ro (hOPMYJIbI.

[lepnognueckas cucrema xumuyeckux odnemeHtoB [[. M. MenneneeBa, ee
CTPYKTypa: Majble U O0JbIlne NEePUOAbl, TPYIIbI U noArpymnmsl. [lepuonnyeckas
CUCTEMa KaK CIPaBOYHOE MMOCcOoOMEe ISl MOJYyYEHUsS CBEACHHM O XMMHYECKUX

DJICMCHTAaXx.

ATOMBI XMMHY€ECKHX 3JIEMEHTOB

ATOMBI Kak (1)0pMa CymIeCTBOBAHUA XUMUYCCKUX 3JICMCHTOB. OcHOBHEBIE CBCACHHA O
CTPOCHHHU AaTOMOB. I{OKaBaTCHBCTBa CJIOXKHOCTH CTPOCHHA AaTOMOB. OnbITHI

Peszepdopna. [InanerapHas Mojenb CTPOCHUS aTOMA.

CocTaB aTOMHBIX siiep: MPOTOHBI, HEUTPOHBI. OTHOCUTENbHASI aTOMHAas Macca.
B3anmocBA3b MOHATHI «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHASI ATOMHAS MACCay.

N3MeHeHue uncia ITPOTOHOB B AApP€ aTOMa — O6p330BaHI/IC HOBBIX XMMHUYCCKHUX



9JICMCHTOB.

N3MeHeHue uunciaa HeﬁTpOHOB B AOpC aTroMa — O6p3.30BaHI/Ie HN30TOIIOB.
COBpCMCHHOG OIIPpCACICHUC TIOHATHUA «XHUMMYECKHUM dJIEMEHT». M30Tombl Kak

Pa3sSHOBHUIHOCTH aTOMOB OAHOT'O XUMHUYCCKOI'O 3JICMCHTA.

OnexTpoHsl. CTpOEHUE 3JEKTPOHHBIX YPOBHEM aTOMOB XUMHUYECKUX 3JIEMEHTOB

MaJIbIX IICPUOOOB. [lonsiTue o 3aBCPIICHHOM 3JICKTPOHHOM YPOBHC.

[Tepuomuueckas cucrema xumuueckux 3neMeHToB 1. V. MenaeneeBa u ctpoeHue
aTOMOB — (PU3MUECKUN CMBICI TOPSIIKOBOI'O HOMEpa 3JIEMEHTA, HOMEpa TPYIIIbI,

HOMCpa 1repuoaa.

M3mMeHeHne 4ucia 3JIEKTPOHOB HA BHEIIHEM SJIEKTPOHHOM YpPOBHE aTroMa
XUMHYECKOTO DJIEMEHTa — OO0pa30BaHUE IMOJOKUTEIBHBIX M OTPUIIATEIbHBIX
noHOB. MoOHBI, 00pa3oBaHHBIE aTOMaMU METALUIOB M HEMETAIOB. IlIpuyuHBI
U3MEHEHHSI METAUTUYECKUX M HEMETAITMYECKUX CBOWMCTB B MEPUOAAX U TpyMIax.
Oo6pazoBanue OuHapHbix coenuHeHui. [lonsitue 00 uoOHHON CBs3U. CXEMBI
oOpa3oBaHUsS WOHHON CBS3U. B3auMojelCTBHE aTOMOB 3JIEMEHTOB-HEMETAJIOB
MeXay coboii — oOpa3oBaHHE JABYXaTOMHBIX MOJIEKYJ TPOCTBIX BEIIECTB.

KoBasleHTHass HemoJisIpHAs XWMHYECKas CBSA3b. JJCKTPOHHBIC M CTPYKTYPHBIC
bopMyIbL.

B3aumoneiicTBie aTOMOB HEMETANIOB MEXIy Co0oMl — oOpa3oBaHue
OWHApHBIX COCIMHCHHH HEMETAJIOB. JJEKTPOOTPHUIATEIBbHOCTh. KoBaleHTHas
noJisipHasi CBsi3b. [IOHSITHE O BAJCHTHOCTH KaK CBOMCTBE aTOMOB OOpa30OBHIBATH
KOBAJICHTHBIC XUMUYecKre CBs3u. CocraBieHrne GhopMysil OMHAPHBIX COCTUHEHUIN

1o BaJIeHTHOCTH. Haxosx/ieHre BaneHTHOCTH 110 (popMyIie OMHAPHOTO COCTUHEHHUS.

B3aumopeiicTBue  aTOMOB ~ METaJIOB  MeXAy coboii —  oOpa3oBaHue

METAJINYECKUX KpUCTAILIOB. [IoHATHE 0O METAIUIMYECKON CBS3U.
IIpocTsie BemecTBa

[TonmoxeHne MeTauIoB U HEeMeTauioB B llepmoguueckol cHCTEME XMMUYECKUX

anemeHTOB /1. . MenneneeBa. BaxHenre npoCcTble BEMIECTBA — METAJLIbI



(>kene30, aTOMUHUM, KalbIlUi, MarHuii, HaTpui, kanui). OOmue ¢uzndecKue
CBOMCTBa METAJLJIOB.

Baxneiimme mpocThie BEIeCTBA-HEMETaUTbl, 00pa30BaHHBIC aTOMaMH KHUCIIOPOa,
BOZOpO/a, a30Ta, cepbl, Qocdopa, yriaepoma. MOJICKYNbl MPOCTHIX BEIICCTB-
HEMETaUIOB — BOJIOPOJIa, KHCIOpOAa, a30Ta, rajgoreHoB. OTHOCHUTEIbHAS

MOJIEKYJISIpHAs Macca.

CrnocoOHOCTh aTOMOB XHMHMUYECKHX 3JJIEMEHTOB K OOpa30BaHUIO HECKOJbKHUX
MPOCTBIX BEMIECTB — aJIOTPONHS. AJUIOTPOITHBIE MOAW(PUKANNKM KHCIOpOAa,
dbochopa, omnoBa. MeTaM4ecKUe W HEMETAIMYECKUE CBOMCTBA MPOCTHIX

BCIICCTB. OTHOCHUTEIHLHOCTh ATOTO MOHSITHSL.

Yucno Asoragpo. KomuuectBo BemectBa. Mok, MossipHass  Macca.
Monspabiii 00beM Ta3000pa3HbBIX BemlecTB. KpaTHble eIUHUIBI HW3MEPEHUS
KOJIMYECTBA BEIIECTBA — MWUIUMOJbL W KWIOMOJIb, MWUIAMOJISIDHASA |
KWJIOMOJISIpHAsE MacChl BEIIECTBA, MWIIUMOJSIPHBIM U KUJIOMOJSIPHBI OOBEMBI

ra3000pa3HbIX BEIIECTB.

Pacuetsl ¢ ucCHonp30BaHHEM MOHATHM «KOJHYECTBO BCUICCTBA», «MOJISIpHAad

Macca», «MOJ'IHpHBIfI 00BeM ra3oB», «4HUCJIO ABoraz[po».

CoequHeHHS XUMHYECKHX JJIEMEHTOB
Crenenb  okucieHus. CpaBHEHHE CTENEHM OKHUCJICHHUS M BaJCHTHOCTH.
OnpeniesieHUe CTEMEHW OKHUCICHUSI JJIEMEHTOB B OWHAPHBIX COCAUHEHUSIX.

CocraBnenue ¢hopmysn OMHAPHBIX COCTMHEHHM, 00N CTTIOCO0 MX Ha3BaHUM.

BI/IHapHBIe COCAUHCHUA MCTAJUIOB 1 HCMCTAJIJIOB: OKCHUABI, XJIOPHUIHI, CYJ'ILCI)I/II[BI u

np. CocraBiieHue ux Gopmyi.

BI/IHapHBIe COCAMHCHNUA  HCEMCTAJIOB: OKCHABLI, JICTYy4HC BOJOPOAHLIC
COCAHMHCHHA, UX COCTAaB M Ha3BAaHMU. HpCI[CTaBI/ITCJ'II/I OKCHIOOB: BOJAQ, yrﬂeKHCHBIﬁ
ra3, HEramcHasa H3BCCTh. HpeI[CTaBI/ITeJII/I JETYyUYHUX BOJOPOAHBIX COCI[HHGHHﬁi

XJIOpOBOOOPOI U aMMHAK.

OCHOBaHI/Iﬂ, HX COCTaB M Ha3BaHMU:. PaCTBOpI/IMOCTB OCHOBaHHUM B BOAC.



[IpencraBuTenu Ieo4Yeii: TUAPOKCUIBI HATPUS, Kaius U Kaiublus. [lonsaTtue o6

HHIHUKAaTOpax U KAYCCTBCHHLIX PCAKIUAX.

Kucnotel, ux cocraB u HaszBanusa. Knaccubukamus kuciot. [IpencraBurenn
KHUCIIOT: CepHasi, cojisiHas, a3oTHas. [lonarue o mikane kucinotHoctH (mkana pH).

N3meHeHue OKpaCKH1 MHAUKATOPOB.

Conu Kak TPOU3BOJHBIE KHUCIOT M OCHOBaHUM, HUX COCTaB M Ha3BaHUSL.
PactBopumocTs coneit B Boje. [IpeactaBurenu coneit: XJopu1 HaTpusi, KapOoHaT U

dbocdar kampius.
AMopdHBIE U KPUCTAJUTMYECKUE BEIECTBA.

MG)KMOJ'IGKYJ'IHPHBIG B3aHMOII€ﬁCTBHH. Tunbl KPpUCTATUIMYCCKHUX  PCHICTOK.

3aBUCHUMOCTH CBOMCTB BCHICCTB OT THUIIOB KPUCTAJNIMYCCKHUX PCHICTOK.

Yuctele BemecTBa U cMecu. [IpuMephl )KUIKUX, TBEPABIX U Fa3000pa3HBIX CMECEH.
CBoiicTBa YHUCTHIX BELIECTB U cMeceil. X cocrtaB. MaccoBasd 1 00ObeMHAs TOJIH

KOMIIOHCHTA CMCCH. PvaeTBI, CBA3aHHBIC C UCIIOJIb30BAHUCM ITOHATHUA «TOJIA».
I/IBMCHGHI’IH, MNpoUuCXoAANIue ¢ BeIEeCTBAaMHU

IlonsiTue HBHGHHﬁ, CBA3aHHBIX C HU3MCHCHHAMM, IIPOUCXOAAINIHMH C

BEIIIECTBOM.

ﬂBJ’IeHI/IH, CBsA3AaHHBIC C USMCHCHUCM KPUCTANIMYCCKOIO CTPOCHUA BCIICCTBA
IIpHU IMOCTOAHHOM €TI0 COCTaBC, — (1)I/I3I/II{CCKI/I€ sBicHUs. OU3NYECKUE SBJICHUS B
XUMHH: JUCTWIIALNWA, KPHUCTAJUIM3allvA, BBIIIAPHBAHKUC KW BO3IOHKa BCIICCTB,

(buabTpOBaHKE U LEHTPUPYTUPOBAHUE.

SIBneHusA, CBSI3aHHBIE C HM3MEHECHHEM COCTAaBa BEIIECTBA, — XUMHYECKUE
peakuuu. [Ipru3Haky U yCloOBHUs NMPOTEKAHUS XMMHUYECKUX peakuuid. Beiaenenue
TEIUIOTHI U CBeTa — peakuuu ropenus. [loHsTue 00 K30 - U HAOTEPMUUECKUX

peaKIusX.

3aKoH COXpaHCHHUs MacCCbl BCIICCTB. XHUMHYECKHE YpaBHCHUA. 3HaueHue

UH/IEKCOB U K03PuimeHToB. CocTaBlieHUE YpaBHEHUN XUMUUECKUX PEAKIIHIA.



Pacuerpl 1Mo XWMHYECKMM YypaBHEHHUsSM. PellleHne 3ajad Ha HaXOXJICHHE
KOJIMYECTBA, MAacChl WJIM 00BbeMa MPOIYKTA PEAKIIUU MO KOJIMYECTBY, Macce WU
00BEMY HCXOTHOTO BEIIECTBA. PacUeThI C UCIIOIB30BAHUEM TTOHSITHUS «JIOJIS», KOTIa
HMCXOJHOE BEIECTBO JaHO B BHUJE pacTBOpa C 3aJaHHOM MacCOBOM JoJiei

PacTBOPEHHOTO BEIIECTBA HITH COJICPIKUT OTPEACTICHHYIO JTOJTI0 TIPUMECEH.

Peaknnn pasnoxenwns. [IpencraBineHue O CKOPOCTH XUMHUYECKUX PEAKLIHMN.
Karanuzatopel. ®epmentsl. Peakunmn coenunenusa. Karamutuueckue
HEKaTaIUTUYECKUE peakuuu, oOpaTHUMble W HeoOpaTUMble peakuuu. Peaxiuu
3aMelleHusl. P41 akTMBHOCTM ~ METAJJIOB, €ro  HUCIHOJIb30BaHUE  JJIA
IIPOTHO3UPOBAHUS BO3MOXKHOCTH IPOTEKAHHUS PEAKIU MEXIy METaUIaMH U
KHCIIOTaMH, PEAKUU{ BBITECHEHHSI OJIHUX METaJUIOB M3 PAcCTBOPOB HMX COJEH
IpyruMu Metaiilamu. Peaknuu oOmeHa. Peakuuu HeWTpamuzanuu. Y CIOBHS

IIPOTCKAHUA peaKI_[Hﬁ oOMeHa B pacTBOpax a0 KOHIIA.

THUIIBI XUMUYECKUX PEAKINUNM HAa IPUMEPE CBOMCTB BOABL. Peaknus pasiioxeHus —
DIEKTPONIN3 BOABI. Peakiuu coenrHEHUsT — B3aUMOACHCTBHE BOJBI C OKCHJIAMH
METaJUIOB W HEMETAJUIOB. YCJIOBHE B3aMMOJEHCTBHUS OKCHIOB METAJJIOB H
HeMeTaluioB ¢  Boaoul. I[loHsTne «rugpokcuap». Peakunm 3amemieHuss —

B3aMMOJICHCTBHE BOJIbI ¢ MeTalTaMu. Peakiinn oOMeHa — TUIpOJN3 BEIIECTB.
IIpakTukym «IIpocreiimiue onepauuu ¢ BelecTBaMm»

Ilpakmuueckan paboma . llpaBuna TexHWKH O€30MAaCHOCTH MpH padboTe B
XxuMudeckoM kabuHete. [Ipuemsl oOpaiieHust ¢ 1a60paTOpHBIM 000PYIOBAHUEM U

HarpeBaTeJIbHbIMU TPUOOpamMu.

Ilpakmuueckan padoma. HabmoneHus 3a HU3MEHEHUSMH, MPOUCXOISIIUMHU C

ropsiiei cBe4ou (JOMalIHU SKCIEPUMEHT).
Ilpakmuueckan paboma. AHanu3 NOYBBI U BOJIbI (IOMALTHUN SKCIEPUMEHT).
Ilpakmuueckan paboma. 1Ilpu3HaKu XUMUYECKUX PEAKLIHI.

Ilpakmuueckan paboma. TIpuUroTOBICHHME pacTBOpa caxapa H pacyeT ero

MacCOBOM AO0JIM B paCTBOPCE.



PacTtBopenne. PacTBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB

PactBopeHue kak @usnuko-xumudeckuid mpoiecc. [loHsiTue O rHAparax W
Kpucramoruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH KakK MOJENb
3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJBIX BELIESCTB OT TeMneparypbl. HackileHHsbie,
HEHACBIIIICHHbIE U MEPECHIIICHHbIE PACTBOPHI. 3HAYEHUE PACTBOPOB JIJISl IPUPO/IBI

U CEJILCKOTO X035 CTBA.

[lonsitTue 00  DNEKTPOJIUTUYECKOW  JUCCOIMAIMU.  DJEKTPOJUTHI U
HEJJICKTPOIUTHI. MexaHu3M  JUCCOLMALMM  DJIEKTPOJUTOB C  PA3JIMYHBIM
xapakTtepoM CBsi3U. CTENeHb AIEKTPOJUTHYECKON auccounanuu. CHIIBHBIE U

cia0ble QJICKTPOJIUTEI.

OCHOBHBIE MOJOXKCHHUS TCOpUHU 3J'I€KTpOJ'IPITPI‘-I€CKOI>i Jucconuanunu. HMonnsie

ypaBHEHHUS peakiuil. Peakiinu oOMeHa, uayime 10 KOHIIA.
Kiaccudukanust HFOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukanus. uccommarus KMUCIOT U UX CBOICTBAa B CBETE
TEOPUH BJICKTPOJMTUUECKON AUCCOUUAMU. MONEKYIApHbIE U HOHHBIE YPABHEHHUS
peakiuii. BzauMopaeilcTBHE KHCIOT C METaUIaMH. OJIEKTPOXUMHYECKUU Psif
HaNpsDKEHUM  METauIoB. B3anMoAeHCTBHE KHUCIOT C OKCHUIAMH METaJJIOB.
B3auMopencTBue  KHCIOT C  OCHOBAHUSAMHU —PEaKUus  HEUTPAIU3ALUU.
B3aumopeiicTBue kuciot ¢ consimu. Mcnonb3oBanue TabIUIbl paCTBOPUMOCTH JIJISI

XapaKTCPUCTUKHU XUMHYCCKUX CBOMCTB KMCJIOT.

OcHoBanusi, ux kiaccudukanus. Jlucconuaius OCHOBaHUM U MX CBOMCTBA B
CBETE TEOPUM DJIEKTPOJUTUUECKOW IUCCOUMAUNU. B3anMOIeicTBUE OCHOBAaHUM C
coisiMu.  Mcmonp3oBaHue  TaOIMIIBI  PACTBOPUMOCTH ISl XapaKTEPUCTHKU
XUMHUYECKUX CBONMCTB OCHOBaHHUI. Bs3aummojaeincTBue MHIeJIOoOUer ¢ OKCHIaMH

HEMCETAJIJIOB.

Conm, ux Jucconuanusi U CBOWMCTBA B CBETE TEOPUHU BJIEKTPOJUTUUYECKON
nuccouuanuu. BzanMopeiicTBue coneli ¢ MeTaiaMu, OCOOCHHOCTH 3TUX PEaKIIHA.

BSaHMOHCﬁCTBHG coJier ¢ cojisimu. Mcnoap3oBaHue Ta6J'II/II_II>I PaCTBOPUMOCTHU IJIA



XapaKTEPUCTUKU XUMHUYECKHX CBOMCTB COJICH.
O06001eHne cBefieHn 00 OKCHAaX, X KiIacCU(PUKAIIMU U CBOMCTBAX.

I'eneTnyeckue pAabI MCTaJllIa 1 HCMCTAJLIA. I'eneTnyeckas CBs3b MCIKIY KlIaCCaMH

HCOPraHNM4YCCKUX BCHICCTB.
OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC peaKuuu.

OnpeneneHue CTENEHEH OKHUCIEHHUS I 3JIEMEHTOB, OOpa3yIOIIMX BEIECTBA
pa3HbIX KJaccoB. Peakiiuu HOHHOro oOMeHa U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuyuu. OKHCIUTENb M BOCCTAHOBUTENb, OKHUCIECHUE W BOCCTAHOBJICHUE.
CocraBneHue ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM METOJ0M

AIIEKTPOHHOTO OanaHca.

CsoiicTBa IIPOCTHIX BCHICCTB — MCTAJIJIOB H HCMCTAJIJIOB, KUCJIOT U COJICH B CBETE

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIAMN.
IIpakTkym «CBoiicTBa paCTBOPOB JJICKTPOJIUTOB)
Ilpakmuueckasn padoma. Vlonnslie ypaBHEHUS.

Ilpakmuueckaa padoma. Y cnoBus TEUEHUS XUMUYECKUX PEAKIIMI MEXKTY

pacTBOpaMH SJIEKTPOIUTOB 10 KOHIIA.
Ilpakmuueckaa paooma. CBOWUCTBA KUCJIOT, OCHOBAHUM, OKCHJIOB U COJICH.
Ilpakmuueckasa paboma. Penenue sKCriepuMEHTAIbHBIX 3a/1a4.

OO0mast XapakTepucTUKA XUMHUYECKHUX 3JIEMEHTOB M XUMHYECKUX PeaKIuid

IMepuoanueckuii 3akoH u [lepuoanyeckas cucrema

xuMu4deckux 3jeMeHToB /1. U. MenaesieeBa

XapakTepuCTUKa DJJIEMEHTa [0 €ro IMojiokeHutro B Ilepuoaudeckoil cucreme
xumuueckux oaneMmeHToB JI. M. MenngeneeBa. CBoicTBa OKCHIOB, KHCIOT,
OCHOBAaHMH U COJIEM B CBETE TEOPHUM OJJIEKTPOIUTHYECKONW JUCCOLMALNU H

OKHCJICHUA-BOCCTAHOBJICHHUS.

[lonsiTue o0 mepexoaHbIX »dJaeMeHTax. AMMOTepHOCTb. ['eHeTHdeckuil psin

MNEPEXOJHOTO BJICMCHTA.



ITepuonnueckuii 3akoH U Ilepuoguueckas cucreMa XUMHYECKUX 3ieMeHToB /1. .

Menneneena.

XuMUYeCKasi OpPraHu3alMs KUBOW M HEKHMBOM NpUPOABI. XUMHUYECKUH COCTaB
Apa, MAaHTHM W 3E€MHOHM KOpBL. XHUMHYECKHE DJJIEMEHThl B KIETKaX JKUBBIX

OpraHu3mMoB. Makpo- 1 MUKPO3JIEMEHTHI.

O06o01menne cBeleHUH O XUMHUYECKUX peakiusax. Kimaccuukamus XUMHYECKUX
peakiuii MO pa3lIMYHbBIM TPU3HAKAM: «UHUCIO U COCTaB pEarupyrommx u
00pa3yIOMINXCsl BEIIECTB», «TEINIOBOW A(P(PEKT», «HAMpPaBICHUE», «U3MEHEHHE
CTEIEHEeH OKHCIIEHHsI 3JIEMEHTOB, 00pa3yolUX pearupyrole BelecTBay,

«(paza», «ucnosp3oBaHue KaTanuzatopa». [loHATHE O CKOPOCTH XUMHYECKOU
peakuuu. @DakTopbl, BIMAIOIIME HA CKOPOCTb XUMHYECKHX  pEeakUui.

Karanuzaropsl u karanu3. UHrMOMTOpBbl. AHTHOKCHIAHTHI.
Mertajibl

[Tonoxxenune meramioB B Ilepuognyeckon cucreme XUMUYeCcKux aneMeHToB J[. .
MenneneeBa. Mertaiundeckass KpUCTAJUIMUECKAsT PEIIETKA W METaIMYecKas
XUMHUYecKass cBsa3b. OOmme ¢usndeckue cBoicTBa MeTtauioB. CIrutaBbl, HUX
CBOMCTBA M 3HAUCHHE. XMMHUUYCCKHE CBOMCTBA METAJVIOB KaK BOCCTAHOBHUTEIICH, a

TAKIKC B CBCTC HX ITOJOKCHH:A B SJICKTPOXUMUYCCKOM PAOY HaprDKeHI/Iﬁ MCTAJIIIOB.

Koppo3uss MetaiiioB u crnocoObl 00psObl ¢ Heil. Metayuibl B npupoge. OOuue

CHOCOOBI UX TOJTYYEHHUS.

Obwas xapakmepucmuxa wlelo4HblX Memannog. Metalibl B IPHUPOJE.
O6mue crnocoObl ux noiydeHus. Ctpoenue atomoB. lllemouHbie MeTaIbl —
IIPOCThIE BellecTBa. BakHelllne COeIMHEHMs IIEIOYHBIX METAUIOB —OKCH/IBI,
TUAPOKCUIBI U COJIM (XJIOpUJIbI, KapOOHATHI, CYIb(aThl, HUTPAThI), UX CBOWCTBA U

IpUMEHEHHE B HApOJAHOM X03sicTBe. Kanuiinbie yio0peHus.

Obwas  xapakmepucmuxa  J1eMeHmMO8  2I1A6HOU  NOO02PYNNbl I
epynnol. CTpoeHue atomoB. lllerouHo3emMenbHbIe METalIbl — MPOCTHIE BEIIECTBA.

Baxneiimnme COCAMHCHMA ICTIOYHO3CMCEIIbHBIX MCTAJIJIOB — OKCHU/JIbI, THAPOKCHUbI



U conu (xyopuabl, kKapOOHATHI, HUTPATHI, CyJdbdaTel, ¢ocdarbl), UX CBOHCTBA U

IIPUMEHEHUE B HAPOJHOM XO3SIMCTBE.

Anromunuti. Ctpoenue atoma, (pU3NYECKUE U XUMUUYECKUE CBOMCTBA MPOCTOTO
BemecTtBa. CoeMHEHUS] AIOMUHUST — OKCHJI M TUAPOKCHI, UX aM(OTEpHBIN
xapakrep. Baxueimme comu amomubus. [IpuMeHeHME QIIOMUHUS W €r0

COEIMHEHUMN.

JKenezo. CtpoeHue atoma, GU3HYECKHE U XUMHUYCCKHE CBOWCTBA MPOCTOTO
BemecTBa. [ eHeTnueckue psaael Fe2+ u Fe3+. Baxneitmme conm kene3a. 3HaUeHHUE

JKeJe3a U er0 COENMHEHUN [l IPUPOBI K HAPOJHOTO XO35KCTBA.
IpakTnkym «CBOiCTBa META/VIOB M UX COeIMHEHU D)

Ilpakmuueckaa paooma. OCylIECTBICHUE LEMOYKH XUMUYECKAX MPEBPAIICHUMN.

Ilpakmuueckaa paboma. IlonydyeHre u CBOMCTBA COCTUHEHUN METAJIIOB.

Hpakmuuecmm paﬁoma. Pemenue 9KCIICPUMCHTAJILHLIX 3aa4 Ha paCliO3HaBaHNUC

Y MOJIYY€HUE COCMHEHNN METAJIJIOB.
HeMeTaaabl

OO6masi xapakTepuCTUKa HEMETAJUIOB: ToyiokeHue B llepuomnueckoit cucrteme
xumuueckux anemeHToB JI. M. MenpaeneeBa, 0COOCHHOCTH CTPOCHHS aTOMOB,
anekTpooTpunatenbHocTh  (D0) Kak wMepa «HeMeTaumyHocThy, psax 0.
Kpucrannuueckoe CTpOE€HHE HEMETAUIOB — MPOCTHIX BEHIECTB. AJUIOTPOIMUSI.
duznyeckrue CBOMCTBA HeMETAIOB. OTHOCHUTEIBHOCTh MOHSATUM «METalD) -

CHEMCETAJLID».

Booopoo. Tlonoxenme Bomopona B Ilepumoamdeckoll cucTeMe XHMHYECKHX
anemeHToB [[. M. MenneneeBa. CtpoeHne aroma M MOJEKylbl. PU3NYECKHE U

XUMHUYECKHE CBOMCTBA BOAOpOJa, €ro MMoJIyd€H1uC U MIpUMCHCHHUC.

Booa. Crtpoenue wmonekynbl. Bogopomnas xumudeckas cBsi3b. Duznueckue
CBOMCTBA BOJbl. AHOMANIUU CBOWCTB BOAbL. [uapodunbHble W TUAPOPOOHBIE
BellecTBAa. XHMMHUYECKHE CBOMCTBa BOJbL. KpyroBopoT BOABI B MPHPOJE.

Bogoouncrtka. Asparust Boabl. beitoBeie GuiabTpel. MuHEpanibHbIE BOIBI.



I[I/ICTI/IJIJII/IpOBaHHaSI BOJa, €€ IOJYUYCHUC U IIPUMCHCHHC.

Obwas xapakmepucmuxa 2anocenos. CtpoeHnre atomoB. [IpocTeie BelecTBa
U OCHOBHBIE COEJIMHEHHUS TrajoreHOB, UX CBOMCTBa. KpaTkue cBeleHUsS O XJIOpE,
opome, ¢rope u mone. [IpumMeHeHne TaJOTeHOB M WX COCIWHECHUNW B HAPOIHOM

XO3SICTBE.

Cepa. CtpoeHue aroma, aJulOTPOIMs, CBOMCTBA U IPUMEHEHUE POMONYECKOU
cepbl. Oxcunbl cepsl (IV) u (VI), ux nomyuenue, cBorictBa 1 npuMeHenue. CepHas
KHCJIOTa U €€ COJM, UX INPUMEHEHHE B HApOJHOM Xxo3slcTee. IIponsBoacTtsBo

CEpPHOM KUCIIOTHI.

Azom. CTpoeHHrEe aTOMa 1 MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMMUAK,
CTPOEHHE, CBOWCTBA, MOJy4YeHUE U puMeHeHue. Cojin aMMOHUS, UX CBOWCTBA U
npumenenne. Oxcuael azota (I1) m (IV). A3oTHas kwuciaora, €€ CBOWCTBA H
npumeHeHue. Hwutparel W HUTpUTH, m0OpodieMa HX  COAEpXKaHUS B

CEJIbCKOXO3SIICTBEHHOM MPOAYKIIMU. A30THBIC yI00pEHHUS.

@ocgop. CTpoeHue aroma, ajuIOTPONUs, CBOMCTBA OEJIOr0 W KPaCHOTO
dochopa, ux npumeHerue. OcHOBHbIC coemuHeHHs: okcun (ocdopa (V) wu

optodochopHas kucnota, pocdarsl. DochopHbie YI0OpEHHUS.

Venepoo. CtpoeHue aroma, alOTpONus, CBOMCTBa MOAU(UKAIIMIMA,
npumenenne. Oxcunbsl yrinepoma (1) u (IV), ux cBoiicTBa W NpUMCHEHHE.

Kap60HaTBII KaJdbOWT, COAQA, IMOTAll, UX 3HAYCHHUEC B IIPUPOJAC U )KU3HU YCIIOBCKA.

Kpemnuu. CtpoeHue aToma, KPUCTAIUIMYECKHM KPEMHUN, €ro CBOHCTBa U
npuMenenue. Oxcupn kpemuus (IV), ero npupoansie pa3HOBUAHOCTH. CHUIIUKATHI.
3HauCHUE COCIMHEHUM KpEeMHUS B >KMBOM W HEXuBOW mpupone. Ilonstue o

CUJIMKATHOW MPOMBIILICHHOCTH.
IIpakTukym «CBOMCTBA COeTUHEHUA HEMETAJIJIOBY»

Ilpakmuueckana padoma. PeuieHne -HKCOEPUMEHTAIbHBIX 33/lad [0 TEMe

«Iloarpymnmna ragsoreHoBy.

Hpakmuuecmm pa60ma. Pemenune 9KCIICPUMCHTAJIbHBIX 3agad II0 TEMC



«IToarpynmna KUCI0poaa.

Hpakmultecmm paﬁoma. Pemenune OKCIICPUMCHTAJIbHBIX 3ada4 II0 TCMC

«IToarpynmna azora.

Hpakmultecmm paﬁoma. Pemenune OKCIICPUMCHTAJIbHBIX 3aJa4 II0 TCMC

«Iloarpynmna yriepoaa.
Ilpakmuueckasa padoma. 1lonydenue, coOupaHue 1 pacrno3HaBaHUE Ta30B.
Kpartkue cBeieHus1 00 OpraHu4eCcKuX COeTUHEeHUsIX

Yenesooopoowr. Heopranmdeckue U OpPraHUYECKHE BEIIECTBA. YTJIEBOJOPOJIBI.
Mertan, 3TaH, IpoMaH Kak MpeaeibHbIEe YIIEBOAOPOAbl. DTWICH U alleTHICH Kak
Herpe/ieNbHble  (HEHACHIIIEHHBIE) YIJIEBOJOPObl. [OpeHue yriieBoJOpOIOB.
KadecTBeHHbIE ~ peakIud  HAa  HENpeAelibHble  CcoeNuHEHUs.  Peakums

JNETUAPUPOBAHUSL.

Kucnopoocooeporcawune opeanuueckue coeounenus. ITWIOBBIA CIUPT, €ro
NOJIy4eHHe, MpUMEHEHUEe W (u3nosnoruyeckoe aecTBue. TpexaTOMHBIA COUPT
mmnepud. KayecTBeHHass peaknus Ha MHOIOATOMHBIE CHIHPTHL.  YKCYCHas,
CTEapUHOBas U OJICMHOBAs KHUCIOTbl — TIPEJACTaBUTENN Kiacca KapOOHOBBIX

kucaoT. JKupel. MeLia.

A3zomcooepocawue opeanuyeckue coeouHeHus. AMHHOTPyNNa. AMUHOKHUCIOTHI.
AMMHOYKCYCHasi Kucinota. benku (mpoTenHsl), uX GyHKIHUU B 5KUBBIX OpraHU3Max.

KauecTBeHHble peakuu Ha OEIKH.
O0001eHne 3HAHUI 10 XUMMH 32 KyPC OCHOBHOM IIKOJIbI.
IToaroroBka k OI'D

ITepunonnueckunt 3axkoH u llepuoanueckas cucrema Xxumudeckux sneMeHTos /1. U.
MenneneeBa. du3nyecKuil CMBICH IOPSAAKOBOIO HOMEpPA DJJIEMEHTa, HOMEPOB
IepuoJla W TIPynnbl. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB JJIEMEHTOB U HX
COCIMHEHUN B NIEPUOJAX U IPyIIax B CBETE IPEACTABICHUN O CTPOEHUHU aTOMOB

snemMeHTOB. 3HaueHue [lepuoanyeckoro 3akoHa.



BI/I,Z[I)I XUMMYECKHUX CBSI3€H M THIIBI KPpUCTATINIMYCCKNX PCHICTOK. Bzaumocssi3b

CTPOEHHUS U CBOMCTB BEIIECTB.

Knaccudukarnms XuMHUeCKUX peakIuil Mo pa3IudHbIM NpHU3HAKaM (YHUCIIO U
COCTaB Pearupyromux 1 o0pa3yrolruxcsl BEIECTB; HAIMYUE TPaHUIIbI paszjena das;
TEIJIOBOM 3P (HeKT, M3MECHEHHE CTENEHEH OKHCICHUS aTOMOB; WCIOJIb30BAHHE
KaTaju3aropa; HampaBlieHHue NpoTekaHus). CKOPOCTh XUMUUYECKUX pPEakuuil U
daktopel, Biaustomue Ha Hee. OOPaTUMOCTh XMMUYECKHX PEaKUUA U CHOCOOBI

CMCIICHUS XUMHUYCCKOI'O paBHOBECHSI.

[IpocTeie U ClOXKHBIE BellecTBa. MeTauibl U HEMETaJUIbl. | eHeTUUeCcKue psiibl
MeTallla, HEMeTala W MepexogHoro Mertama. OKCuapl W TUIAPOKCHUIBI
(ocHOBaHUsA, KHUCJIOTHI, aM@oTepHble THAPOKCUABI), conu. HMx cocras,
kiaccudukanms W oOlmue XUMHYECKHE CBOMCTBA B CBET€  TEOpUHU

AIEKTPOJIUTUYECKON JTUCCOIIUALINH.

TemaTuueckoe JIaHUPoBaHMe. 8 KiIace

(2 vaca B Heneso, 70 YacoB)

Conep:xanue Kon-Bo [XapakTepucTHKa OCHOBHBIX BHAOB JeATEJbHOCTH
4YacoB |yYeHHMKA (Ha ypOBHe yueOHbIX AeiicTBH)

BBenenne 4yaca | Ob6vscHsamb, 9TO TAaKOE aTOM, MOJICKYJA, XUMHUYCCKHIMA
PJIEMEHT, BEIIEeCTBO, TIPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CBOMCTBA BEIIECTB.

Onucvleamv u  cpaénugams TPEIMETHl  H3yUEHUS
€CTECTBEHHOHAYYHBIX JTUCIUIUINH, B TOM YHCIIC XUMUH.
Knaccuguyuposams  BemectBa IO  COCTaBY
(IpoCTBIE U CIOKHBIE).

Xapakmepuzoeams  OCHOBHBIE  METOJBl  U3YUYECHUS]
©CTECTBCHHBIX  OUCHMIUIMH. Paziuuams Tena u
BEILIECTBA, XUMUYECKHUM 3JIEMEHT U IIPOCTOE BEIIECTBO.
Onucwviéams GOPMBI CYIIECTBOBAHUS XUMUYECKOTO
SJIEMEHTa, CBOMCTBA BEIIECTB.

Boinonnsimes HAONIOACHUS 3a CBONCTBAMHU BEIIECTB U
SIBJICHUH, IPOUCXOISIINX C BEIIECTBAMH, C COOIIOICHUEM]
MPaBWJI TEXHUKH 0€30TTaCHOCTH M AHAIU3UPOBAMb HX.

Ogopmnsams ~ OTYET,  BKJIIOYAIOIIANA  OMHCAHUE
HAOJIIOICHUSI, €T0 PE3YIbTAThI U 0€/1aMb BBHIBOIBI.
Hcnonvzosams HU3NIECKOE MOJCITUPOBAHUE.

Obvsichsamb, YTO  TaKOE€  XHMHYCCKHE  SIBJICHHUS,




¢buznveckue sBICHUS.

ObvsicHsams CYIIHOCTh XUMHUYECKUX SIBIICHUS C TOYKH|
3peHUsi  aTOMHO-MOJICKYJSPHOTO  YYCHHSI M HX
MPUHLIMUIIUATIBLHOE OTIWYHME OT (PU3UUECKHUX SIBICHUI.
Xapaxmepuzoeams MOJIOKUTENBHYIO U OTPULIATEIBHYIO
poiib XMMHHM B JKM3HU 4eJoBeka, BkiIax M. B.
JlomoHOCOBa,

A. M. bytneposa, JI. 1. MenzeneeBa B 0OT€UE€CTBEHHYIO
Y MUPOBYIO XUMHUIO.

Cocmaenams CIOXKHBIH IJTaH TEKCTA.

Haxooums WCTOYHMKM XHUMHYECKOW HWHPOpPMALUU U
no.iyuams He0OXOIMMBbIE CBEICHUS U3 HUX.

Obvscuamsb, 9TO TaKO€ XHMHUYECKHH 3HAaK (CHUMBOI),
K02 pUIIMEHT, HHACKC.

Onucvigamsy ~ Tabmuunyio  Gopmy  Ilepmogudeckoii
cucteMbl xumudeckux ayiemeHToB JI. M. Meneneena,
rmojoxkeHue anementa B Ttabdmune Jl. M. Menpneneena.
Hcnonv306ams 3HAKOBOE MOJICIIMPOBAHHE.

Obvsichamb, 4WTO  Takoe XuUMHUYeckas (dopmya,
OTHOCUTENIbHAsE ~ aTOMHasl ~ Macca,  OTHOCUTENbHas
MOJIEKYJISIpHAsl Macca, MaccoBasi 10JIsI SJIEMEHTA.
Haxooums OTHOCUTENBHYIO MOJIEKYJSIPHYIO —Maccy|
BelecTBa Mo (GopMylie U MacCOBYIO JOJIO dIIEMEHTa B
HEM.

Xapakmepuzoéams XUMHYECKOE BEIIECTBO TIO €ro

dhopmyire.

Tema 1. ATOMBI XUMHUYECKUX
3IIEMEHTOB.

9 yacoB

ObvsacHamsb, 4TO TaKOE TMPOTOH, HEUTPOH, AJIEKTPOH,
XUMUYECKHUM DIIEMEHT, MACCOBOE YUCIIO, H30TOII.
Onucviéams ~ CTpOGHHE  siipa  aTOMa  HCIOJNB3YyA
[leproanueckyro cucremy

xumudeckux dyementoB /1. 1. Meneneena.
Honyuams wHQOpPMAIMIO MO XUMHU W3 PA3IUIHBIX
WCTOYHHUKOB, AHAIUZUPOBAMb €€.

ObvsacHuamb, 4TO TaKOE HIIEKTPOHHBIA CIOW WM
PHEPreTUYECKUN YPOBEHD.

Cocmaenams CXeMbI pacCpeIeICHUS FJIEKTPOHOB 10
HIIEKTPOHHBIM CJI0SIM B 3JIEKTPOHHOM 000JI0UKE.
Paznuuams  TOHATHS ~ «QJEMEHTBHI-METAILIBDY,
«QJIEMEHTBI-HEMETAJIIBD).

Obvacuamb  3aKOHOMEPHOCTH ~ M3MEHEHHUS  CBOWCTB
XMMHUYECKMX 3JEMEHTOB B Iepuojgax u rpymmax (A
rpynmnax) Ilepuoanueckoil CUCTEMBI C TOYKH 3pPEHUS
TEOPUU CTPOCHHUS aTOMA.

Cpasnusamsb CTPOCHHE U CBOKWCTBA aTOMOB XMMHYECKUX
PJIEMEHTOB, HAXOAIIMXCS B OTHOM NIEPUOAE WIIN OJHOU




A rpynne [leprnoandeckoi CUCTEMBI.

Cocmasnamo XapaKTEPUCTUKH  XUMHUYECKUX
DJIEMEHTOB 110 MX IOJIOKEHUIO B llepuonnueckon
cucrteMe  xuMmuuyeckux  anemenrto . .
Mennaeneena.

OoOvsicHsamb, YTO TAKOE HOHHAS CBSI3b, MOHLI.
\Xapakmepuzoeams MexaHU3M 00pa30BaHUsl HOHHOU
CBSI3U.

Cocmasnsams cxeMbl 00pa30BaHusl HOHHOH CBSI3U.
Onpedenamp THI XUMUYECKOU CBSI3U 1O (hopmyre
BELIECTBA.

IIpusooums IpUMEpHI BEIIECTB C HOHHOM CBSI3bIO.
ObvscHamb, 9TO TAKOE KOBAJICHTHAS HETOJISIPHAS
CBSI3b.

Cocmasnams  cxeMbl  00pa30BaHHUS  KOBaJIEHTHOU

HEMOJIIPHOU XUMHUYECKOM CBSI3U.

Onpedenamsb TUTI XUMUYECKOH CBSI3U 1O popmyrie

BEIIECTBA.

1Ipusooums puMephl BEIIECTB C HOHHOM CBA3BIO.
Obvsacuams, 4TO TaKOE KOBAJICHTHAS TOJISIPHAS
CBSI3b, AIEKTPOOTPULATEIHHOCTh, BAJIECHTHOCTb.

Cocmaenams  cxeMbl — 00pa3oBaHUS  KOBaJECHTHOU

MOJIIPHON XUMHUUYECKOM CBS3HU.

Hcnonv3o6ameb 3HaKOBOE MOJEITMPOBAHUE.
\Xapaxmepuzosamw MEXaHU3M o0Opa3oBaHUs
[MOJISIPHON KOBAJIEHTHOM CBS3U.

Onpedenams THN XUMUYECKON CBSI3U IO (hopMmyIie
BEIECTBA.

Ilpuéooums  TpUMEpbl  BEIIECTB C  KOBAJIECHTHOM

MIOJISIPHOM CBS3BIO.

Cocmaenams  GOpMynbl OWHAPHBIX COEAMHEHUN TIO0

BAJICHTHOCTH, HAX0OUMb BAJIEHTHOCTH DJIEMEHTOB IO

hopmyne OMHAPHOTO COEAMHEHUSI.

Hcnonvzoeams MaTepuanbHOE MOJEIUPOBAHHE.
Obvsacuamsb, YTO TAKOE METAITUYECKas! CBSI3b.
Cocmaenams cXeMbl 00pa30BaHHS METAJUINYECKOM
XUMHUYECKOH CBS3U.

Xapaxmepuzoseams MEXaHHU3M oOpa3oBaus

METAJUIMYECKOU CBSI3H.

Onpedensamp TAI XUMUUYECKON CBSI3U IO (opMyIie

BELIECTBA.

[Ipu6ooums IpUMEpPHI BEIIECTB C METAJUINYECKOM

CBSI3bI0.

Ycmanasnueamb NPUUNHHO-CIEICTBEHHBIE CBS3H
MEXy COCTaBOM BEIIECTBA M BHJIOM XUMHUYECKOU




CBSI3H.

IIpeocmasnsames UHOOPMALIUIO O XUMHUYECKOHN CBS3H
B BHJIC TaOJUI], CXEM, OIOPHOIO KOHCIIEKTa, B TOM
yucie ¢ npumeHenuem cpencts MKT.

Tema 2. I[IpocTsie BemecTBa

6 yacos

ObvsicHamb, 4YTO Takoe MeETallbl, IJIACTUYHOCTb,
TEIJIONPOBOAHOCTb, 3JIEKTPOIPOBOAHOCTb.

Onucvleamb TOJIOKEHUE JJIEMEHTOB- METAUIOB B
[Tepuonnueckoit cucremMe XuMU4YeCKuX 3memeHToB /. 1.
Meneneesa.

Knaccughuyuposams npocThie BellecTBa Ha METAILIBI U
HEMETaJUIbIL.

Xapaxkmepuzoéams o0mue (GU3NIECKUE CBOMCTBA
METaJUIOB.

Yemanasnueames NpUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY|
CTPOCHHEM aToOMa M XHUMHMYECKOW CBS3bI0 B IPOCTHIX
BEILlECTBAX-METaJIIAX.

CamocTosiTebHO U3yuamb CBOWCTBA METAUIOB IIPH|
COONIOICHUHM  TPaBWJI  TEXHUKA  OE30MMaCHOCTH,
opopmiieHHEe  OTYeTa,  BKIIOYAIOMICTO  OIHCAHHE
HAOJIIOJICHUSI, €T0 PE3YJIbTATOB, BEIBOJIOB.

[lonyuams XUMHUYECKYI0 HH(POPMAIUIO U3 Pa3IMYHBIX
MCTOYHHKOB.

OOBSACHATH, YTO TaKO€ HEMETAJIbl, AaIOTPOIIHUS,
QIJIOTPOIIHBIE BUIOU3MEHEHUS, U MOJIU(DUKAIINH.
Onucvieamb TIONOKEHHE DJIEMEHTOB- HEMETAUIOB B
[lepuonnueckoil cucreMe XUMHYecKuXx anemeHToB JI. 1.
Meneneena.

Ornpenensrsb MIPUHAJICKHOCTh HEOPTraHUYECKHUX
BEIIECTB K OJIHOMY W3 M3yYEHHBIX KJIACCOB: METAJUIbI U
HEMETaJUIbIL.

Jloka3piBaTh ~ OTHOCUTENBHOCTH  JIEJIEHUSI  IPOCTHIX
BEILIECTB HA METAJIJIbl U HEMETAJUIbI.

Yemanasnueams ~ PUUMHHO-CIIEICTBEHHBIE CBSI3H
MEXIy CTPOEHHEM aToMa M XUMHYECKOW CBS3bIO B
MMPOCTHIX BEIIECTBAX-HEMETAIIIAX.

Ob6vsicnams MHOTOOOpa3We MPOCTHIX BEIIECTB TaKUM
(hakTOpOM, KaK aJlJIOTPOITHSI.

CamocTOsATEeNbHO U3yuamb CBOMCTBA HEMETAIOB MpPHU
COOJTIOICHUH TIPABII TEXHUKH 0€30MacHOCTH.
Ogopmnsasms  OTHET, BKIIOYAIONIUN  OMUCAHHE
HAOJII0ICHUH, pe3yJIbTaTOB, BHIBOJIOB.

Bvinoansams CPaBHEHHUS 110 AaHAJIOTHH.

O6vsacuamp, 4TO TaKOE KOJUYECTBO BEIECTBA, MOJIb,
[MOCTOSIHHAs1 ABOTraJpo, MOJISIpHAsl Macca.

Pewams  3agaun  C  HCHOJB30BAaHUEM  TOHSATUH




«KOJIHYECCTBO BEIIIECTBAY, «MOJISIpHAsi ~ Maccay,
«oCTOsIHHASE ABOTAAPO».

Obvsacuamp, 4YTO TaKOe MOJSIPHBI O0BEM Ta30B,
HOpPMAaJIbHBIC YCIOBUSI.

Pewams  3amaun ¢ HMCIIOJAB30BAHUEM  ITOHATHI
«KOJINYECTBO BEIIECCTBAY, «MOJISIpHAs ~ Maccay,
«MOJISIPHBIN 00BEM T'a30B», «IIOCTOSTHHAS ABOTAIPOY.

Xapaxmepuzoeamu KOJINYECTBEHHYIO CTOPOHY]
XUMHYECKUX 00BEKTOB U MPOLIECCOB.

Pewams  3amaum  C  UCIOJNIB30BAHMEM  MOHSATHM
«KOJTMYECTBO BEIIECTBAY,

«MOJISIpHAsE ~Macca», «MOJIPHBIH O0BEM  Ta30B»,
«IOCTOSTHHASE ABOTaAPO».

[onyuams xuMuyeckyro HHDOPMALUIO U3 PARTUYHBIX
HMCTOYHUKOB.

Ilpeocmasnsams undpopmanuo no teme «lIpocteie
BEIIECTBA» B BUJE TaOIUI], CXEM, OTOPHOTO KOHCIIEKTa,
B TOM uHuciie ¢ npuMmeHenrem cpeacts MKT.

Tema 3. CoenuHenus
XAMHUYECKHUX DJIEMEHTOB.

14 gacos

Obwsichams,  YTO  TaKOEe  CTENEHb  OKHCIICHHS,
BaJICHTHOCTb.
Onpeodensms  CTENEHU  OKUCIECHHUS  DIEMEHTOB B
OMHAPHBIX COCTMHEHHUSIX.
Cocmasnsame popMyIibl OMHAPHBIX COSTUHEHUN Ha
OCHOBE 00IIero crocoda ux Ha3BaHUH.
CpasHusams BaJCHTHOCTH M CTEIICHb OKHCIICHUSI.
O0bsCcHAMb, YTO TAKOE OKCU/IBI.
Onpedensimo MIPUHAJIC)KHOCTh HEOPTaHUYECKUX
BEIIECTB K KJIACCy OKCHJIOB TI0 (hopMyIIe.
Haxooums BaNeHTHOCTH U CTENEHU OKHCIICHUS
DJICMEHTOB B OKCHJIaX.
Onucwvieams CBOICTBa OTJENBHBIX
[peICTaBUTENCH OKCHUIOB.
Cocmasnsims GOPMYJIIBI U HA3BAHHS OKCHIIOB.
IIposooumy HaOJIFOIEHUS (B TOM qucIie
OTIOCPEIOBaHHBIE) CBOMCTB BEIIECTB U MPOUCXOJISIIHNX C
HUMU SIBJIIGHUH, C COOMIOJICHIEM TIPABUI TEXHUKHU
0€30MacHOCTH; Oogopmasims OTYET C  ONHUCAHUEM
IKCIIEPUMEHTA, €T0 Pe3yIbTaTOB U BHIBOIOB.
Obvsacusamp, YTO  TaKOE  OCHOBAHHUS,  IIEJIOYH,
KaueCTBEHHAS PEaKIUsl, UHIUKATOP.
Knaccughuyuposams 0CHOBaHUS 11O PACTBOPUMOCTH B
BOJIC.
Onpedenams ~ TPHUHAIIKHOCTh  HEOPTaHHYECKOTO
BEIIECTBA K KJIACCY OCHOBAHUH 1O opMyIIe.
Haxooums  CTETIEHWM  OKHCJICHUS  DJIIEMEHTOB B




OCHOBAHHMSIX.
\Xapaxmepuszoeams CBOICTBA OTJIEIIbHBIX
MpeICTaBUTEIECH OCHOBAHUH.

Cocmaenams GOpMYJIbl W Ha3BaHUS OCHOBAHUHU.
Ucnonvzoeams  TabMUIly  PacTBOPUMOCTH  JUIA
OTIpe/ICJICHUSI PACTBOPUMOCTH OCHOBAHUH.

Yemanasnueams  TEHETHYECKYIO  CBSI3b  MEXKAY
OKCHJIOM H OCHOBaHHUEM M Ha00OPOT.

ObvscHame, 4qTo TaKoe KHCJIOTHI, KHCJIO
poJicoiepKaIe KUCIOThI, OECKHCIOPOIHBIC KHCIOTHI]
KHUCJIOTHAs Cpefa, LIeIoYHas Cpe/ia, HeUTpaibHas cpeja,)
mikana pH.

Knaccuguyuposams  KUCIOTBI TIO0 OCHOBHOCTH U
COJICPKaHUIO KUCIIOPO/Ia.

Onpeoensimo MPUHAIICKHOCTh HEOPTraHUYECKHUX|
BEIIECTB K KJIaccy KUCIOT Mo (hopmyIie.

\Haxooumw CTCIICHU OKMCJICHHS JICMEHTOB B KUCJIOTAX.

Onucvleams CBONCTBA OTACIBHBIX MPEICTABUTENECH
KHCJIOT.

Cocmasnsims GOPMYIIbI U Ha3BaHUS KUCIOT.
Ucnonvzosamos TabnuIly pPacTBOPUMOCTHU JUISt
oTpeieNIeHUs] PACTBOPUMOCTH KUCIIOT.

Yemanasnueames TEHETHYECKYIO CBSA3b MEXKIY OKCHUIOM

Y TUJIPOKCHUJIOM U HA00OpOT.

1Iposooump Ha0Jt01eHus (B TOM qHCIIE

OTIOCPEIOBaHHbBIE) CBOMCTB BEIIECTB U MPOUCXOISAIIHNX C

HUMHU SIBJICHUA C COONIOJEHHEM TMpaBWJI TEXHUKH

0€30MacHOCTH;, 0gopmiAmb OTYET C OMHCAHUEM

JKCIIEPUMEHTA, €r0 Pe3yIbTaTOB U BHIBOJOB.
Uccneoosams  cpelly  pacTBOpa C  TIOMOIIBIO
WHTIKATOPOB.

DKCNEPUMEHTAITBHO paziuiams KUCIOTHI U MIEI0UYH C
MMOMOIIBI0 UHAUKATOPOB.

O0vsCHAMb, 9TO TAKOE COJIH.

Onpeodensimo MIPUHAJIC)KHOCTh HEOPTaHHYECKUX
BEILIECTB K KJIacCy coJiei mo hopmyie.

Haxooumsv CTENIEHHW OKHCJICHHS JJIEMEHTOB B COJISX.
Onucvieams CBOWCTBA OTACNIBHBIX MPEACTaBUTEINICH
COJICiA.

Cocmasnsims GOPMYIIbI U HA3BAHHSI COJICH.
Ucnonvzoseams TadIUIly pPacTBOPUMOCTH IS
OTIpEJICTICHUSI PACTBOPUMOCTH COJICH.

Obvsacuams, 4YTO  Takoe aMOp(HBIE  BEIIECTBA,
KPUCTAJUTMYECKUE BEIIECTBA, KPUCTAJUITMUECKAs PEIIeTKa,
HOHHAs KpHUCTAJUTHYECKast perieTka, aToMHas




KpUCTaJUTMYecKas penieTka, MOJIEKYJIsIpHAs
KpUCTaJUTMYeCKas perieTka, METaJUINYEeCKas
KPUCTAJUIMYECKAS PEILIETKA.

Yemanasnueams NpUUNHHO-CIIEICTBEHHBIE CBSI3H MEXKIY|
CTPOCHHEM aTOMa, XHMHYECKOM CBS3bI0 M THUIIOM
KPUCTAJUITMYECKON PEHIETKH XUMUYECKUX COEMHEHUH.
Xapaxmepuzoeams aTOMHbBIE, MOJIEKYJISIPHbIE, HOHHBIE U
METAUINYECKUE KPHUCTAUIMYECKUE PELIETKU; CpeAY]
pacTBOpa ¢ MOMOIIIbIO HIKabl PH.
Ilpusooums mnpuMepbl BEHIECTB C pPa3HbBIMU THUIIAMHU
KPUCTAIIMYECKOM PEIETKH.
Cocmaenamb Ha OCHOBE TEKCTa TaOJUIIbI, B TOM YHUCIE ¢
rnpuMeHenneM cpeacts UKT.
Obvsichamsb, 4YTO TaKOE€ CMECH, MaccoBas JI0Jid
PAaCTBOPEHHOT'O BEIIECTBA, 0ObEMHAs I0Ji1 BEIECTBA B
CMECH.

ObvsicHsimb, UYTO TaKOE CMECH, MaccoBas JOJs
[PAaCTBOPEHHOI'O BEIECTBa, 00bEM- Hasl JIOJIsl BELIECTBA
B CMECH.
Pewamu 3amaun ¢ UCTIOTB30BaHUEM MTOHATUH «MacCOBas]
7OJsT  dJeMEHTa B BEIIECTBE», «MaccoBas O
PacTBOPEHHOTO BEIIECTBAY, «o0BeMHast OIS
ra3000pa3HOro BEUIECTBAY.
IIpeocmasnsims NHGOPMALIUIO TIO TEME
«CoeIMHeHHST XMMUYECKHUX JJIEMEHTOB» B BUJIE TAOJIHIL,
CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIe IPUMEHEHHEM
cpencts MKT.

Tema 4, N3menenns,
MPOUCXOSIINE C BEIIECTBAMHU.

12 yacos

Obvsacuams, 4TO Takoe AMCTWILIALMS, WIM TEeperoHKa,
KpUCTaITU3AIMS, BbINTAPUBAHUE, ¢bubTpoBaHME,
BO3TOHKA, WJIM CyOJMMAaIus, OTCTaMBaHWE, IIEHTPHA
¢yrupoBaHue.
Yemanasnueams TPUIAHHO-CIIEACTBEHHBIE CBS3H MEXKTY)|
(GU3NYEeCKUMH  CBOICTBaMH BEIIECTB W CIIOCOOOM|
pa3zeneHus CMECEH.

Obvsacuamsb, 4TO TaKO€ XMMUYECKas PEaKIMs, Peakluy
rOpPEHUs], IK30TePMUYECKUE PEAKIMU, SHAOTSPMHUUECKUE
[peaKIHH.

Habnwooams 1 onucvieams NPU3HAKK U YCIOBUS TEUCHNUS]
XMMHUYECKUX DPEaKLUi, BbIBOJI Ha OCHOBAaHMM aHAJIN3Y
HaOI0ICHUH 332 DKCIIEPUMEHTOM.

Obvacuams, UYTO TaKOE XHMHUYECKOE YpaBHEHUE.
\Xapakxmepu3zoeams 3aKOH COXpaHEHHS MacChl BEIIECTB C
TOYKA  3pEHHMS  aTOMHO-MOJICKYJISIDHOTO  yYCHHS.
Cocmaenams ypaBHEHMs] XHUMHYECKHX pEaKLUUH Ha




OCHOBE 3aKOHA COXPAHEHHS MACChI BEIIECTB.
Knaccugpuyuposamv ~ XUMHYECKHE  peakUud IO
TEIUIOBOMY P DEKTYy.

Xapaxmepusosamuo KOJIMYECTBEHHYIO CTOPOHY]
XUMHYECKHUX TIPOIECCOB.
[Ipou3600ums pacueThl 0 XUMUYECKHUM YPaBHEHUSIM HA
HaXO0XJICHUE KOJUYECTBA, MAaCChl WM 00beMa MPOJYKTa|
peaKiuy 1Mo KOJMYECTBY, Macce WIH 00beMYy MCXOJIHOTO
BEIIIECTBA; C HWCIOJIb30BAHUEM TOHSTHS «JI0JIS», KOTJQ|
MCXOJHOE BEIECTBO JAHO B BUJE PAcTBOpa C 3aJlaHHOU
MAaCCOBOM  JIOJIE  PACTBOPEHHOI'O  BEIIECTBA  WIIH|
COJICPIKHT OTIPENICIICHHYIO JTOJI0 IPUMECEH.

Obvsichamsb, 4YTO  TaKoe  pEaKIHH  COCAMHCHHS,
KaTaan3aTopsbl, (DepMEHTHI.

Knaccugpuyuposams XuMUYECKHE PEaKIUU MO0 YUCIY U
COCTaBY UCXOJIHBIX BEIIECTB U MPOJYKTOB PEAKIIUU.
Habntooams M onuceiéams MPUHAKA U YCIIOBHS TCUCHUS]
XUMHYCCKUX pPEaKIHid, deiamb BBIBOAB HA OCHOBAHHH
aHaIM3a HAOIIOICHUH 32 SKCIIEPUMEHTOM.

ObvscHaAmMb, YTO TAKOE PEAKIIUU COCTUHEHUS, PEaKIuU
pasnoxkeHusi, oOpaTHMble peakiuu, HeoOpaTUMBIE
peakiuy, KaTaTUTUYECKUEe PEaKIM, HeKaTATUTHYECKHEe
peaxIuu.

Knaccuguyuposams XxuMudecKkue peakiuu MO YUCTY H
COCTaBy HCXOAHBIX BEIIECTB U MPOAYKTOB pEaKIINMU]
HAlpaBJICHUIO  TPOTEKAaHUsS  PEAKIMH;,  YYacTHIO
KaTaJn3aropa.

ObvsacHamb, 4YTO TaKO€ pEaKIWH 3aMelIeHUs, P/l
AKTUBHOCTH METaJUIOB.

Knaccugpuyuposams XUMUYECKUE PEAKIMH 110 YUCTY U
COCTaBY WCXOJHBIX BEIIECTB M MPOIYKTOB PEaKIIUU.
Ucnonvszoeams HIEKTPOXUMUYECKUN DS HAMPSKEHHHA
(aKTUBHOCTH) METAJLIOB ISl ONPEIETICHHS] BO3MOKHOCTH
MMPOTEKAHUS PEAKIUH MEXIy MeTalIaMHd W BOJTHBIMU
pacTBOpAMH KHUCJIOT U COJIEH.

Habniooamv v onucvléams MPU3HAKU U YCIIOBUS TEUCHUS]
XUMHYCCKUX pPEaKIHi, Oeiamb BBIBOAB Ha OCHOBAHHH
aHaJIM3a HaOJIOICHUH 32 SKCTIEPUMEHTOM.

ObvsicHamb, 4YTO TaKOE pEaKIMu OOMEHa, peaKInH
HEUTpaIU3aluHU.

Knaccugpuyuposams XUMUYECKHE PEAKIUHU M0 YUCIY U
COCTaBY HCXOJHBIX BEIIECTB U TMPOAYKTOB pEaKLHUU.
HUcnonvszoeams TabIUIly ~ PacTBOPUMOCTHU JUTSE
oTpesieNieHUs] BO3MOYKHOCTU MPOTEKAHUS peakuuit
oOMeHa.




Ob6vsacuams, 9TO TaKOE THIPOIIU3.

Xapakmepuzoéams ~ XUMUYECKHE  CBOHCTBA  BOJIBI,
onucvleamy ux c TIOMOIIIBIO ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIIHA.

Hcnonvzoeams 3HaKOBOE MOJIETTUPOBAHUE.
[lonyuams XUMUYECKYI0O WH(MOPMALIUIO U3 PA3IUIHBIX
MCTOYHUKOB.

IIpeocmasnsams THPOPMALIHIO TIO TEME
«I3MeHeHwsI, TPOUCXOISIINE C BEIIECTBAMU)» B BHJIC
TaOJIUI, CXEM, OIOPHOTO KOHCIIEKTA, B TOM YHCIIe
¢ npumeHenuem cpencts MKT.

Tema 5. Ilpaktukym 1
«[Ipocreiiime  omepauuu ¢
BELIECTBAMMY

3 yaca

Pabomams ¢ mabopaTopHbIM  000pyIOBaHHEM H
HarpeBaTelbHbIMU  NIPUOOpPaMM B COOTBETCTBHM (|
[paBWJIaMU TEXHUKH 0€30I1aCHOCTH.
Buinonnams  mpocrednme TpHEMbl  OOpallleHHUs] ¢
nabopaTopHbIM  000pYAOBaHHEM: C J1a0OPATOPHBIM
LITaTUBOM, CO CIIUPTOBKOM.
Pabomamv ¢ naGopaTopHbIM  OOOpYIOBAaHUEM U
HarpeBaTebHbIMU ~ NPUOOpaMH B COOTBETCTBUHU ¢
[paBWJIaMU TEXHUKH 0€30I1aCHOCTH.
\Habnooams 3a CBOMCTBAMH BEIICCTB U SIBJICHUSIMH,
MPOUCXOSAIIMMHU C BEIIECTBAMHU.
Cocmasnsms BBIBOJBI 10 pe3ysbTaTaM IPOBEAEHHOIO
DKCIIEPUMEHTA.
Buinonnams  mpocTedline OpueMbl  OOpalieHus ¢
1a0opaTOpHBIM 00OPYAOBAHUEM: C MEPHBIM LIMIIUHIPOM, O
BECAMU.
Onucviéams SKCIIEPUMEHT C MOMOUIbIO €CTECTBEHHOTO
(pyccKOro Wil poOJHOTIO) sA3bIKA U SI3bIKA XUMUU.
[ 'omosumsb pacTBOPBI C ONPEACICHHON MAacCOBOU J0OJEH
[PaCTBOPEHHOIO BEIIECTBA.
Paccuumvieams ~ MaccoByl0  JIOJIIO  PacTBOPEHHOTIO

BEIIIECTBA.
Tema 6. PactBopenue 18 vacos | O6wscHams, 9TO TaKoe pactBop, TUJIpaT,
PacTBOpEL. CaoiicTBa KPUCTAJUIOTUAPAT, HACBIIICHHBIN pactBop,

[PacTBOPOB 3JICKTPOJIUTOB.

HEHACBILICHHBI PacTBOp, IEPECHILIEHHBI PacTBOp,
PacTBOPUMOCTb.

Onpedensimb paCTBOPUMOCTH BEILIECTB € UCIIOIb30BAHUEM
KPUBBIX PACTBOPUMOCTH.

Xapaxmepuzoéams PACTBOPEHHE C TOUYKH 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHHUSI.

Hcnonvzoeams ~ Tabnuiy  pacTBOPUMOCTH  JUIs
OIIpeIeNIEHNUs] PACTBOPUMOCTH BEILLECTB B BOJIE.
Cocmasnams TpadyKu Ha OCHOBE TEKCTa, B TOM YHCJIE C




npuMeHenreM cpeacts MKT.
Xapaxmepuzoeams TIOHSITHS «ANEKTPOTUTHIECKAS
TTUCCOIIUAIINSY, «AIIEKTPOIUTHI», KHEITEKTPOITUTHI.
Xapaxmepuzoéams TOHATUS «CTENEHb IUCCOLUAINI,
«CUJIBHBIC  DJIEKTPOJUTBI»,  «CJIA0BIE  DJIEKTPOIUTHD),
«KaTHOHBD), «AHUOHBI», KKUCIOTBI», «OCHOBAHUS,
«COJH».
Cocmasnsams ypaBHEHUS ANEKTPOIUTUYECKON
M CCOIMAIINN KUCJIOT, OCHOBAHUM U COJICH.
Unniocmpuposams TIpUMEpaMU OCHOBHBIC TOJIOKECHUS
TEOpUU AIEKTPOITUTHYECKOM JMCCOIMAIINYL;
FeHETUYECKYIO B3aMMOCBSI3b MEXKIY BellecTBaMu (IIpo-
CTO€ BEIIECTBO — OKCHJI — TUJIPOKCU] — COJIb).
Paznuuams  KOMIIOHEHTBI  JIOKQ3aTEIbCTB  (TE3UCOB,
apryMEHTOB U (JOPMBI I0KA3aTEIHCTBA).
Packpvieams cyliTHOCTh TOHATHSI «MOHHBIE PEAKITUI.
Cocmasnsims MOJICKYJISIPHBIE, ITOJIHBIE U COKPAIIICHHBIS
MOHHBIE  YpaBHEHHMS  peakuuil ¢  y4yacTHEM
DIICKTPOJIUTOB.
\Habaooamo u ONnuUCHIBAMb peakiuu MEXTY
DIIEKTPOJIUTAMH C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIITH
[POJTHOTO) SI3BIKA U SI3bIKA XUMUH.
Xapaxmepuzoeamv 00IIIE XUMUYIESCKHE CBOMCTBA KUCIIOT|
C TIO3UIIMI TEOPHUH ITEKTPOIIMTHICCKOM JTUCCOIHAITIHT.
Cocmasnsims MONEKYISPHBIE, MOJHBIE U COKPAIICHHBIE
VOHHBIE YPaBHEHUS PEaKIlUii C yd4acTHeM KUCIIOT.
Habnwooams n onucvieams peakimn
C ydYacTHEM KHUCJIOT C TIOMOIIbI0 ECTECTBEHHOTO
(PyCCKOTO MU POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
[IpogoOums  ONBITHI, TOATBEPKIAIONINE XUMUYECKUE
CBOMCTBA KHUCIIOT, C COOJIOJCHHEM TMPaBUI TEXHUKH
0€30MacCHOCTH.
Cocmasnsime MOJEKYJISIPHBIC, TTOJIHBIC COKPAIICHHBIC
MOHHBIC YPaBHEHHSI PEaKIIUi C ydacTHEeM OCHOBAHUIA.
IIposooumsb OMBITHI, TOATBEPKIAIOIMNE XUMUICCKHE
CBOMCTBA OCHOBaHUH, C COOJIIO/ICHUEM MPABUI TEXHHUKH
0€30MMacHOCTH.
Obvacuams, 4TO Takoe HecoseoOpas3yrolle OKCUIb,
COJIe00pa3yIoIIre OKCUIbI, OCHOBHBIE OKCHIBI, KHCIIOTHBIE
OKCH/IBI.
Xapakmepusoéams  00mME XUMHYECKHE CBOIICTBY
COJICOOPa3yIOMMX OKCHUIIOB (KHUCIOTHBIX M OCHOBHBIX) O
[MO3ULIUU TEOPUH HIIEKTPOIUTUUECKON TUCCOITHALIUHY.
Cocmasnsims MOJEKYISPHBIC, MMOJHBIE U COKpPAICHHBIC
VOHHBIE YPaBHEHUSI PEAKIUI C y4aCTHEM OKCHJIOB.




Habniooams M onucvléams PEAKUUU C Y4aCTHEM
OKCHJIOB C IIOMOUIbIO CTECTBEHHOI'O (PYCCKOIO WJIU
[POJIHOTO) sA3BIKA U S3bIKA XUMUU.

[IpogoOoumsb  ONBITHI, TOATBEPKIAIONINE XUMUYECKUEO
CBOMCTBA OKCHJOB C COOJIOJECHHEM IMpaBWJI TEXHUKH
0€30MMacHOCTH.

Paznuyarh NMOHATHSI «CPEIHUE COJN», KUCIIBIE COJIU»,
«OCHOBHBIE COJINY.

XapakTepHu30BaTh 00IIME XUMHUECKUE CBOICTBA COJIEH C
[MO3ULIMM TEOPUH DIIEKTPOJIUTHYECKON JUCCOLUALUN.
Cocmasnsims MONEKYISIPHBIE, TOJIHBIE U COKPAIICHHbBIE
MOHHBIC YPAaBHEHUS PEaKIIUN ¢ yYaCTHEM COJICH.
Habniooams M onucvléams peakuu ¢ y4acTHEM COJIeH
C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOrO WJIM POJHOTO)
SI3BIKA U SI3BIKA XHMUH.

[/Ipo6oOumsb  ONBITHI, TOATBEPKIAIOIINE XUMUYECKUE
CBOMCTBa coOJeil, ¢ COONIOAEHUEM TMpaBUI TEXHUKH
0€30MMacHOCTH.

Xapaxmepuzo6amp TIOHITHE «TEHETUYE- CKUH PSI».
Unniocmpupoéams:  a)  TpUMEpaMU  OCHOBHBIE
[10JIO’KEHHS TEOPUU DJIEKTPOJIUTHYECKON TUCCOLUALINY;
0) reHETUYECKYIO B3aUMOCBSI3b MEXK/y BEIIECTBAMU
(TIpocToe BEMIeCTBO — OKCHUJ — THJIPOK- CHJ — COJIb).
3anucvieamv ypaBHEHMsI peakUUi, COOTBETCTBYIOIIMX
[10CJIEZI0BATEIBLHOCTH («uzemouke») HpeBpalleHni
HEOPraHUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB.
Ilpo6ooums OLIEHKY COOCTBEHHBIX JIOCTUXKEHUH B
YCBOCHUU TEMBI.

Koppexmuposéams CcBOM 3HAHHUS B COOTBETCTBHU C
[UTAHUPYEMBIM PE3YJIbTaTOM.

Tonyuams XuMHUYECKYIO0 HH(DOPMALIMK U3 Pa3IMUHBIX
MCTOYHUKOB.

IIpeocmasnsames NHGOPMAITHIO TIO TEME
«PactBopenne.  PactBopel.  CBoiicTBa  pacTBOpOB
HIIEKTPOJIMTOBY» B BHJIE TAOJIMI, CXEM, OTIOPHOTO KOHCIIEKTA,
B TOM umciie ¢ npumeHeHnem cpeacts UKT.

Obvsacuame, 4TO TaKkoe OKHUCITUTEIILHO-
BOCCTAHOBUTEJIbHbBIE peakuuu, OKHCIIUTENb,
BOCCTAaHOBUTEIb, OKHCIIEHUE, BOCCTAHOBJICHHUE.
Knaccugpuyuposams ~ XUMHYECKHE  pEaKIMH IO
[PU3HAKY «U3MEHEHUE CTerneHeu OKHCIIEHUS
PJIEMEHTOBY.

Onpeodensams ~ OKUCIUTENb U BOCCTAHOBUTEINb,
[IPOLIECCHI OKUCIIEHUS 1 BOCCTAHOBIJICHHUS.
Hcnonv3o6ams 3HAKOBOE MOJICTTUPOBAHHUE.




Cocmasnsamo ypaBHEHUs OKHUCITUTENb- HOA

BOCCTAHOBHTCIIbHBIX peaxunﬁ, HCIIOJIb3Y METO

HJIEKTPOHHOTO OanaHca.

Tema 7. [Ipaktukym2| 1 gac Ymems obpamathes ¢ mabopatopHbsIM 000pyI0BaHUEM U
«CpoiicTBa pacTBOPOB HarpeBaTeIbHBIMH  TPUOOpPaMH B COOTBETCTBHU  C
SMCKTPOJIHTOBY IPaBUIAMHI TEXHUKU GE30MaCHOCTH.

Pacnoznaéams HeKOTOPbIE aHUOHBI U KATHOHBI.
Habniwooams cBOMCTBA 3JEKTPOJUTOB M IPOUCXOISAIIUX
C HUMMH SIBJICHUM.
Habniooams wm  onucviéams peakuuu ¢ ydyacTHEM|
AJEKTPOJIUTOB C IOMOIIBI0 €CTECTBEHHOTO (PyCcCKOTro
WM POJIHOTO) SI3bIKA U S3bIKA XUMUH.

Dopmynuposamb BIBOJBI IO pe3ybTaTaM IPOBEAEHHOIO

PKCIIEPUMEHTA.

TemaTnueckoe miianuposanue. 9 Kiacc
(2 yaca B Heneso, 70 yacoB)

Copepxanue Kosn-Bo [XapakTepucTHKa OCHOBHBIX BHAOB JeATEJbLHOCTH

4YacoB |yYeHHMKA (Ha ypOBHe yueOHbIX AeiicTBH)

Beenenwe. O6mast|11 yacoB | Xapakmepuzosams ~XUMUYeCKUe dSJIeMEHTH 1—3-r0
XapaKTCPUCTHKA  XUMHUYCCKUX [EPHUOJIOB 10 UX MOJIOKEHUIO B [lepuoanueckon cucreme
SJCMCHTOB M XUMHICCKHX xuMudeckux 31emeHTos JI. Y. MeHeneesa.
peakLuil. ITepunonnueckuiy 4 o
sakon  u  Ilepuommeckas [peymenmupoeams CBOWCTBA OKCUIOB M THJIPOKCHJIOB
crcTeMa e METAJIJIOB U HEMETAJIOB IOCPEJICTBOM MOJIEKYJISIPHBIX

hnemenToB JI.M. Menpaeneena.

MOJIHBIX Y COKPAIIEHHbIX HOHHBIX YPAaBHEHUN PEAKIIHA.
Obvacuams, YTO Takoe aM(pOTEpHbIE COEIUHEHHUS.
Habnooams M onuceléams peakliui MKy BEIIeCTBAMU
C TMOMOIIIBIO PYCCKOTO (POAHOTO) S3bIKA U A3bIKA XUMHUH.
\Xapaxmepuzoeamsb 1BOMCTBEHHBIN XapaKTep CBONCTB
aM(pOTEpPHBIX OKCHIOB U TUAPOKCUIIOB.

1Ipo6ooums ONBITHI TIO MOJIYYEHUIO U TOATBEPKICHHIO
XUMHUYECKUX  CBOMCTB  aM(OTEpHBIX  OKCHIOB U
TUAPOKCHJIOB C COOJIFOJICHUEM MPABWII TEXHUKHU Oe301mac
HOCTH.
Pasznuuamo €CTECTBEHHYIO U UCKYCCTBEHHYIO
Kiaccuukanuu.

Apeymenmupoeams oTHeceHue [leproauueckoro 3akoHa)

K €CTECTBEHHOU KJIaCCU(pHUKAIIUU.

Mooenuposams ~ XUMHUYECKHE  3aKOHOMEPHOCTH  C




BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U
[PEICTaBICHUEM HX B IMPOCTPAHCTBEHHO-TpaUUecKOH
WJTH 3HAKOBO-CHMBOJIMYECKON (opme.
Xapaxmepuzoeamv poOiab XUMHUYECKHUX JJEMEHTOB B
YKUBOU U HEXKUBOW MPUPOJE.

Knaccugpuyuposams xuMudeckue 3J€MEHTHI B KJIETKax
Ha MaKpO- U MUKPO3JIEMEHTHI.

ObvscHAmMb, YTO TaKOe XMMHUYECKas PEaKIus, peakiuu
COCIIMHEHUS, PEaKIMH Pa3JI0KEHUs, PeaKkiuu OOMeHa,
peakiuu  3aMEIIEHHUs,  peakuuu  HEUTpalu3aluu,
PK30TEPMHUYECKUE PEAKIIMU, SHIOTEPMHUUYECKUE PEAKIIUU,)

oOpaTtumble peakuuu, HeoOpaTuMble peakuuu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHbBIE peaKiuu,
FOMOTCHHbIE  pEaKIHUM, TIeTEepOreHHble  peakluy,

KaTaJTUTHUYECKUE PEaKlUU, HEKAaTaTUTHUYEeCKUE pPEeaKIIUu,
TEII0BOM 3(PPEKT XUMUUECKON PEaKITHH.
Knaccugpuyuposams ~ XUMUYECKHWE  PEAKIHHA  TI0
Pa3TMYHBIM OCHOBAHMSIM.

Cocmaenams MONEKYISIPHBIC, TIOJIHBIE U COKpaIlleHHbIE
MOHHBIC YPAaBHEHUS PEAKIIHIA.
Onpedensms OKACITUTENb U BOCCTAHOBHUTEIb, MTPOIECCHI
OKUCJICHUS U BOCCTAHOBJICHUSI.
Habniooams 1 onuceiéams peakiiuy MEX]y BEIIeCTBAMU
C TIOMOIIIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.
ObvscHAMb, 4TO TAKOE CKOPOCTh XUMUYECKON PeaKIiu.
Yemanasnusame MIPUYNHHO-CJIC/ICTBEHHBIE CBSI3U
BITUSTHUSL HEKOTOPBIX (PAKTOPOB HA CKOPOCTh XUMHUIECKUX
peaKuuid.

IIpo6oOums ONBITHI, TIOATBEPKIAIOIINE 3aBUCHMOCTD
CKOPOCTH  XMUMHYECKOH peakuud OT  Pa3sIUYHbBIX
(akTOpoB.

Obvscuams, 9TO TAKOE KaTaIu3aTop.
CaMoCTOSATeNBHO 1P080OUMb OTBITHI, TIOATBEPKIAFOIINE,
BIUSHUE KATallU3aTOPOB Ha CKOPOCTh XHMHUYECKOM]
peaxIuu.

IIpo6ooums OLIEHKY COOCTBEHHBIX JIOCTUKEHUH B
YCBOCHHH TEMBI.
Koppexmuposamb CBOW 3HaHHWSI B COOTBETCTBHH C
[JIAHHUPYEMBIM Pe3yIbTaTOM.
[lonyuams XUMHYECKYI0 WH(GOpPMALMU U3 Pa3IMYHBIX
MCTOYHUKOB.

Ilpeocmasname wunpopmanuo 1o Teme «OOmasy
XapaKTePUCTHKA XUMHUYECKHIX AJIEMEHTOB 171
XUMHYECKUX PEAKIUM.

Ilepuonnueckut 3akoH u Ilepmommueckas cucrema




xumuueckux snemeHToB 1. . MeneneeBa» B Bujie
TaOJIUII, CXEM, OITIOPHOTO KOHCIIEKTA, B TOM YHUCIIC
¢ npuMeHnenuem cpencts UKT.

Tema 1. Merajutel

14 gacos

O0bsCcHAMb, 9TO TAKOE METAJLIEL.

Paznuyams  GopMBI  CyIIECTBOBAaHUS  METaJUIOB:
PJIIEMEHTHI U MIPOCTHIE BELIECTBA.

Xapaxmepuzoeams XUMHUECKUE 3JEMEHThI-METaJUIbI 110
nx mnojoxeHuto B Ilepumoamueckon cucreme JI. U,
Meneneena.

IIpocno3uposams CBOWCTBA HE3HAKOMBIX METAIJIOB IO
nojoxkeHnto B Ilepuoanyueckoil cucTeMe XHUMUYECKUX|
hnemeHToB /1. V1. Menjeneera.

Ycemanasnueams TPAYNHHO-CIICICTBEHHBIC CBS3H MEXK/TY]|
CTPOCHHEM aToOMa, BHJIOM XUMHUYECKOW CBSI3HM, THUIIOM
KPUCTATMYECKOW PEMICTKH METalIOB — TPOCTHIX|
BEIIECTB U UX COCTUHEHHIA.

Ob6vsacuamsp, 4YTO Takoe psA aKTUBHOCTH METaJJIOB.
Ilpumenams €ro JUIsl XapaKTEPUCTUKU XUMHYECKHX
CBOMCTB MPOCTHIX BEIIECTB-METAJIOB.

0Ob606wams CUCTEMY XHUMHUYECKHUX CBOWCTB METAJJIOB
KaK «BOCCTAaHOBHUTEILHBIE CBOMCTBA.

Cocmaesnsims  MOJNEKYJISPHBIC YpPaBHEHHS PEaKIUi,
XapaKTePU3YIONINX XUMHUYCCKHE CBOHCTBA METAJJIOB B
CBETE Y4YEHUS OO0 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
mpoleccax, a peaklud C YYacTHEM DIEKTPOIHUTOB
npedcmasisams TaKKE U B IOHHOM BHUJIE.

Habniooams  w  onucelieams  peakuu  MEXIY,
BEIIECTBAMH C TIOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U
SI3BIKA XUMUH.

CaMOCTOSATEIBHO 1p0800UNb OTBITHI, TIOATBEPIKIAFOIIIHCE
XUMHUYECKHE CBOICTBAa METauIOB, C COOIIOACHHEM
[paBWJI TEXHUKH 0€30IaCHOCTH.

Knaccugpuyuposams GHOpMbI TPUPOTHBIX COCTUHEHHM
METaJIJIOB.

\Xapaxmepuzosamv o0IMe CMOCOOBI TMOTYUICHHS
METAJIJIOB: MUPO-, TUAPO- U MIEKTPOMETAIUTYPTHH.

Konxpemusuposames 3TH CIOCOOBI NPUMEpPaMH U




YpaBHCHUSIMU peaxiuit c COCTaBJICHUEM
DIIEKTPOHHOTO OaJiaHca.

ObvscHamb, 9TO TAKOE KOPPO3USL.

Paziuyams  XUMHYECKYI0 U DJIEKTPOXHMHUYECKYIO
KOPPO3HIO.

Unniocmpuposams TOHATUS «KOPPO3US», «XUMHUYECKAs]
KOPPO3US», «IIEKTPOXUMHUYECKA KOPPO3US» TPHMEpPaMU.
\Xapaxmepuzoeams crocoObl 3aIUTBl  METALIOB  OT|
KOPPO3HH.

ObvscHAmMb STUMOJIOTHIO Ha3BAHUS TPYIIIBI «IIEJIOYHBIC
METaJLTBI».

V{aeams OOITYIO XapaKTEPUCTHKY IIECIOYHBIX METAJIJIOB
Mo WX TMOoJIOkeHW0 B Ilepuomudeckoil cucreme
xuMudeckux asiemeHToB 1. 1. Menjeneena.
\Xapaxmepuzosamw CTpOEHHUE, busnueckue u
XUMHUYECKHE CBOMCTBA IICIIOYHBIX METAIJIOB B CBETE
00111er0, 0COOEHHOr0 U €IUHUYHOTIO.

Ilpeockasvieams PU3NYIECKUE U XUMHUYECKHE CBOWCTBY
OKCHJIOB M THAPOKCUIOB MICIIOYHBIX METaUIOB Ha
OCHOBE HX COCTaBa W CTPOCHUS U NOOMBEPAHCOAMY
MIPOTHO3BI YPAaBHEHUSIMU COOTBETCTBYIOIINX PEAKITHH.
[Ipogooumsb pacdyeTbl MO XUMHYECKUM QopMmynaMm u
YPAaBHEHUSAM pEaKlMii, MPOTEKAIOIINX C Yy4acTHEM
[IEITOYHBIX METAJUIOB U UX COCTMHCHHM.

Obvscuamo ATUMOJIOTHIO Ha3BaHUs TPYIMIIBI
«IIETI0YHO3EMETbHBIC METAILIBDY.

/Jlasamwb ob11yt0 XapakTepucTuky Metayuios II A rpynmsl
(Be, Mg, memoYHO3EMENbHBIX METAUIOB) 10 HX
nonoxkeHnto B [lepuogudeckoil cucteMe XMMHUYECKHUX|
hiemenToB 1. 1. Menneneena.

Xapaxmepuzosamo CTpOEHHUE, busnueckue u
XUMHYECKHE CBOMCTBA MIEI0YHO3EMEIbHBIX METAJJIOB B
CBETe 00IIEero, 0COOEHHOr0 U €IMHUYHOTO.
[Ipeockazvieames (HU3NYECKUE U XUMUUYECKHE CBOMCTBA
OKCHUJIOB W THAPOKCHIOB MeTauioB |l A rpynmel Ha
OCHOBE WX COCTaBa M CTPOCHUS U NOOMEEPHCOANDb
[MPOTHO3BI YPAaBHEHUSIMU COOTBETCTBYIOIINX PEAKITUH.
Ilposooums pacueTsl MO XUMHYECKHM (opmynam u
VPaBHCHHSIM  PEAKIMH, TPOTCKAIONUX C ydYacTHEM
[IETOYHO3EMETbHBIX METAJIJIOB M KX COCTMHCHHIA.
Xapaxkmepuzosamv ATIOMHHHA TI0 €T0 TOJOXKEHUIO B
[lepuonuueckoil cucremMe XUMUYECKuX anemeHToB [l. U.
Mennaeneena.

Onucvieams cTpoeHUe, (HU3MUECKUEe W XHUMHUYECKUE
CBOMCTBA ATFOMUHUS, TTOATBEPIK1ast 1704




COOTBETCTBYIOIIMMH YPAaBHEHUSIMU PEAKITUH.

ObvscHamb  IBOWCTBEHHBIM XapaKTep XHUMHUYECKHX

CBOMCTB OKCH/JIa ¥ THJIPOKCU/IA AITFOMUHUSA.
Konkpemuzuposams 31EKTPOIUTUYECKOE MOIYYCHUE
METaJUIOB OMMCAHUEM MTPOU3BOJICTBA ATFOMUHUSI.
Yemanaenueams 3aBUCUMOCTD 00J1aCTel TPUMEHEHUS
QIIOMHUHHUS U €T0 CIUIAaBOB OT CBOMCTB.
/Ipo6ooums pacueTbl MO XUMHUYECKUM (dopMysiaM u
YPAaBHEHUSAM pEaKlMii, MPOTEKAIONIMX C Y4YacTHEM
QITIOMHUHHS U €70 COeTUHEHUI.

Xapaxmepuzosams MOJIOKEHUE xKenesza B
[Iepuoanueckoi cucremMe XUMUYECKuX aiemeHTos [[. U.
MenpeneeBa, 0COOCHHOCTH CTPOEHUS aTOMa.
Onucvleams (PU3NUECKUE W XUMHYECKHUE CBOMCTBA
Kele3a,  MOATBEPKAasi UX  COOTBETCTBYIOIIMMHU
YPaBHEHUSIMH PEAKLIHM.

Paznuuams 4yryHsl U cTanu.

ObvsicHamb HaIW4YMe JIBYX TI'€HETHMUYECKUX PsJIOB

. 2+ +
coenmHeHui xkeimesza Fe~ wu Fe3 .

Ycemanasnueams 3aBUCUMOCTB 0O0JIacTell PUMEHEHUs]
JKeJe3a U €ro CIUIaBOB OT CBOMCTB.
[/Iposooums pacdeTbl MO XUMHUYECKUM (opmynam WU
YPAaBHEHUSAM peakUui, MPOTEKAIOUMX C Yy4YacTHEM
JKeJre3a M ero COSIMHEHUH.
Ilposooums OLEHKY COOCTBEHHBIX JOCTHIKCHHH B
YCBOEHUHU TEMBI.
Koppexmupoeams CBOM 3HaHUSI B COOTBETCTBUU C
[JIAHUPYEMBIM PE3YJIbTATOM.
Tonyuams XUMHUYECKYIO WH(OPMAIIMIO U3 PA3TUYHBIX
CTOYHUKOB.
Ilpeocmasname wHboOpMaIuioo mo temMe «MeTauib» B
BUJIE TAOJIMILI, CXEM, OIIOPHOIO KOHCIIEKTa, B TOM UYHUCIIE
c npumenenneM cpeacts UKT.

Tema 2. IIpaktukym 1
«CBONMCTBA METAJUIOB U HX
COeIUHEHUN)

1 yac

OKCHEepUMEHTAIBHO UCCIe008amb CBOWCTBA METAILIOB U]
WX COEJMHEHHH, pelIaTh IKCIIEPUMEHTAIBHBIC 3a/1a4H 110
TeMe «MeTab.

Pabomams ¢ nabopaTopHblM  000pyIOBaHMEM U
HarpeBaTeIbHBIMH ITpHOOpamMu

B COOTBETCTBHH C MPaBUJIAMHU TEXHUKU O€30MAaCHOCTH.
Habntooams CBOWCTBA METAIJIOB U UX COCIMHEHUN U
SIBJICHUI, TIPOUCXOASAIINX C HUMH.

Onucvieambs XUMUYECKUH SKCIEPUMEHT C IOMOIIbIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams ~ BBIBOJBI o pe3yiabTatam
[IPOBEIEHHOI0 SKCIIEPUMEHTA.




Onpeoenamo (ucxomst w3 yueOHOU 3a/1a4un)
HEOOXOMMOCTh ~ WCTOJB30BAHUS  HAONIONCHUS WY
DKCIIEPUMEHTA.

Tema 3. Hemerasisl

24 gaca

Obvscnsams, 4YTO TAaKOE€ HEMETAIUIBI, TaJIONCHBI,
AJUIOTPOITHBIC BUOU3MEHEHUS.
\Xapakxmepuzoeams XUMUYECKUE SJIEMEHTHI-HEMETAIIIbI
131 MPOCThHIE BEILIECTBA-HEMETAJLIIbI: CTpPOEHHE,
(u3nueckre CBOMCTBA HEMETAIJIOB, CIIOCOOHOCTh
K aJJIOTPOITHUH.
Packpvleamb IPUINHBI aJUIOTPOIIHH.
Ha3zvieams coenuHeHuss HEMETAUIOB 1O (opMmynaMm u
cocmasnsims HOPMYIIbI IO UX HA3BAHHSIM.
ObvscHaAmMb 3aBUCUMOCTD CBOMCTB (WU MPE/ICKAa3bIBATh
CBOMCTBA) XUMHUYECKHX SJIEMEHTOB-HEMETAIIOB OT UX
rnojoxxeHus B Ilepronnueckoil cucTeMe XHUMHUYECKHX
hiemeHToB /1. V1. Menjeneena.
Yemanaenueamy  NPUYUMHHO-CIIEICTBEHHBIE  CBSI3H
MEXIy CTPOEHHEM aTOMa, XUMUYECKOW CBSI3bIO, TUIIOM
KPUCTAJUTMYECKON PEIIETKH HEMETAUIOB U WX COEJIH-
HEHHH, NX (U3NIECKUMU CBOMCTBAMHU.
/loka3vieams OTHOCUTEIBHOCTh IMOHATUA «METAL» U
CHEMEeTaJl».
Apeymenmupoeams  0OOCHOBAaHHOCTb  JIBOMCTBEHHOIO
0J10KeHUs Bojopoa B [leproauueckoit cucreme.
\Xapaxmepuzoeamyo CTpPOEHHUE, buznueckue u
XUMUYECKHE CBOMCTBA, TMOJYyYEHHE U TPUMEHEHHE
BOJIOPOJA.
Haszvieams coeauHeHuss Bojopoaa 1o dopmyiaM U
cocmaenams GOPMYIIBI TI0 UX HA3BAHHSIM.
Yemanasnueams ~ TPUYUHHO-CIIEICTBEHHBIE  CBSI3U
MEXy CTPOEHUEM aTOMa, XUMHUECKOU CBSI3bI0, THTIOM
KPUCTAINIMYECKON peIIeTKH BOAOpoJa, ero ¢usnde-
CKMMH M XUMUYECKHUMH CBOMCTBAMHU.
IIpogooums, HabawOame WU ONUCHIGAMb XUMUYECKHMA
DKCIIEPUMEHT 10  MOJIyYeHHI0, COOHMpaHUI0 U
pacmo3HaBaHWIO BOAOPOAA C COOIOJIEHUEM TMPABHII
TEXHUKHU 0€30MaCHOCTH.
Bvinonnams pacdyeTbl MO XUMHYECKUM (opmyrnam U
YpaBHEHUsIM peaKklUil, NPOTEKAIOUUX C Yy4aCTUEM
BOJIOPOJIA U €T0 COEAUHEHHM.
Xapaxmepuzosams cocTaB, GU3NYECKUE U XUMHUUYECKUE
CBOMCTBA, HAXOXKJEHUE B IPUPOAE U IPUMEHEHUE BOJBI.
Cocmaensams MONEKYISIPHbIE YPABHEHMS PEaKIIMiA,
OTpaXKarollie XMMUYECKUE CBOMCTBA BOJIBI.




Ycmanasnueamv ~ NPUUMHHO-CIEACTBEHHBIE  CBSI3Y
MEXTy XUMHYECKIMH CBSI3IMH, TUIIOM|
KPUCTAJUIMYECKON pEIIeTKH BOJIBI, €€ (PU3UUYECKUMHU H
XUMHUYECKUMHU CBONCTBaMH.
Buinonnams pacyeThl MO0 XUMUYECKHM (opMyliaM |
YpaBHEHUSAM PEaKIiii, IPOTEKAIOIINUX C Y4aCTUEM BOJIBI.
\Xapaxmepuzosamw CTpOEHHE, buznueckue u
XMMAYECKHE CBOWCTBA, IIOJIyYCHHE W TPUMEHEHUE
raJIOT€HOB C UCII0JIb30BAHUEM PYCCKOTO (POJHOIO) SI3bIKA
U SI3bIKa XMMHU.
Hazvieams coeHEHMs] TalloTeHOB 1o ¢dopMyle u
cocmagnsams GOPMYIIBI IO KX HA3BAHUIO.
Yemanaenueams IpUUNHHO-CIIEACTBEHHBIE CBA3U MEXKILY|
CTPOGHHEM  aToMa, XWUMHUYECKOW CBS3bIO, THUIIOM
KPUCTAUIMYECKON PpEIIeTKH TaJIOrTeHOB, WX (Qu3nde-
CKUMH U XUMHUYECKUMHU CBOHCTBAMH.

Xapakmepuzosams cocTaB, GU3NIECKHE U XUMHUYECKUE
CBOMCTBa, IIOJYy4eHHE U TPUMEHEHHE COEJUHEHHU
raJIoreHOB C UCIOJIB30BAHUEM PYCCKOTO (POHOTO) S3BIKA|
U SI3bIKa XUMUHU.

Ha3zvieams coenvHeHuss TrajloreHoB Mo ¢opmyie u
cocmaesnsims GOPMYJIbI 110 UX HA3BAHUIO.
Ycmanaenueams ~ TPUUMHHO-CIIEACTBEHHBIE  CBSA3U
MEXJy XUMHUECKOW CBSI3bIO, TUIIOM KpPUCTAJUIMYECKOH
PELIEeTKH COEJAMHEHUM TraJloreHoB, UX (PU3MUECKUMH U
XUMHUYECKMMHU CBOWCTBAMH.

Ilposooumys, Habawoams M onucvléams XUMUYECKUN
9KCIIEPUMEHT 110 PACIIO3HABAHUIO TaJOTCHUI-UOHOB O
coOII0ICHUEM MTPAaBUJI TEXHUKH O€30I1aCHOCTH.
Bvinonnams pacdyeTbl MO XUMHYECKUM (opmyrnam U
YpaBHEHMSM peEakIHif, MPOTEKAIOMHUX C Yy4acTHUEM
COEMHEHMI raJlOreHOB.

Xapaxmepuzoseambu CTpOEHHE, AJIJIOTPOIIHIO,
¢usznyeckue MW XMMUYECKHE CBOWMCTBA, IOIy4YEHUE ¥
[IPUMEHEHUE AJJIOTPOIHBIX MOAU(UKAIMI KHCIOpoaa ¢
MCIIOJIb30BAHUEM PYCCKOTo (POIHOIO) sI3blKa M S3bIKA
XVMUU.
Ycemanasnueams PUUUHHO-CIIEACTBEHHBIE CBS3U MEXKY|
CTPOGHHEM  aToOMa, XHMMHYECKOH CBS3bIO, THIIOM
KPUCTAUIMYECKON peIIeTKH KHUCIOpoAa, ero (u3u-
YECKHMMHU U XUMHUYECKUMH CBOMCTBAMH.
Bvinonansams pacdeTbl MO XUMHYECKUM (QOpMysIaM H
YPAaBHEHHUSAM pEaKlMii, MPOTEKAIONIMX C Yy4acTHEM
KHCIIOpO/Ia.

Ilposooums, nabarwoams M ONUCLIBAMb XUMUYECKHMA




DKCHEPUMEHT  T0  [OJIYyYEHHUIO, COOMpaHUIO U
pacro3HaBaHHUIO KHUCIOPOJA C COONIOEHHEM IIpaBUIl
TEXHUKU 0€30MacHOCTH.

Xapaxmepuszoeambo CTPOEHUE, AJUIOTPOIUIO,
¢dbu3nueckue W XUMHUYECKHE CBOICTBa, IMOJIy4YeHHE H
[IPUMEHEHHUE CEepbl C  MCIOJb30BAaHUEM  PYCCKOIO
(pomHOTO) SI3bIKA U S3bIKA XUMHUH.

Ycmanasnueams ~ NpUYMHHO-CIEICTBEHHBIE  CBSI3U
MEXJy CTPOEHUEM aToMa, XUMUYECKOU CBSI3bI0, TUIIOM
KPUCTAJUIMYECKON pEIIETKH KHUCIOopoJa, €ro (u3uA
YECKUMHU U XUMUYECKUMU CBONCTBAMHU.

Buvinonnams pacdeTsl M0 XUMHYECKUM (GopMyJiaM U
YPaBHEHUSIM pEaKIUi, IPOTEKAIIUX C YYACTUEM CEpBI.
IIposooums, HabrOOaMb W ONUCLIBAMb XUMHUYECKUH
PKCIEPUMEHT 110 TOPEHUI0 Cepbl Ha BO3AYXE U B
KHCIIOpOE€ €  COONIOACHMEM  MpaBWJI  TEXHHKHY|
0€30MaCHOCTH.

Xapakmepuzoeams cocTaB, GU3NIECKHE U XUMHUYECKUE
CBOICTBa, OJy4YE€HUE U IPUMEHEHUE COETUHEHUI cepbl

C HUCIIOJIb30BAaHUEM PYCCKOIO (POJIHOTIO0) fA3bIKA U SI3bIKA
XUMHUHU.

Hazvieams  coeguHeHuss cepbl 1o Qopmyie U
cocmagnsims GOPMYIIbI IO X HA3BAHUIO.

Cocmaénams MOJEKYJISIpPHbIE W HOHHBIE YpaBHEHUS
peakuuii, XapaKTepU3yIOIIMEe XHUMUYECKUE CBOICTBA)
COECIMHEHUH CEPBI.

Onucvieams TPOLECCHl  OKUCIEHUSI-BOCCTAHOBJICHUS)
onpedensimv  OKUCIUTENb W  BOCCTAHOBUTENIb U
cocmaensams dNEKTPOHHBIN OanaHc.

Ycmanasenueams TpUUNHHO-CIIEICTBEHHBIE CBSA3H MEXY]
XUMHUYECKOHN CBSI3bI0, TUIIOM KPUCTAJUIMUECKOHN PEIIETKH
COETMHEHUI cepbl, UX (UINYECKUMU U XUMHUUYECKUMH|
CBOMCTBaMH.

Xapaxmepusoeams cocTaB, pU3NUECKHE U XUMUYECKHE
CBOMCTBA Kak DJIEKTPOJIUTA CEPHOM KHCIOTBI C
HCIIOJIb30BAHUEM PYCCKOTO (POAHOIO) sA3bIKA U SI3BIKA)
XUMUU.
Cocmasnsams MONEKYJIApHbIE W HMOHHBIE YPABHEHMS]
peaKInii, XapakTepU3yIOIIUX XHUMUYECKHE CBOMCTBY
COEAMHEHUI CEpPhI U CEPHOM KHUCIIOTHI.

Onucvieamy 007aCTH TPUMEHEHHUS CEPHOM KUCIOTHI B
HapOJHOM XO35IUCTBE.

Ilposooums, nabawOame WU ONUCHIBGAMb XUMUYECKHN
DKCIIEPUMEHT, XapaKTePU3YIOIUN XUMUYECKUE CBOMCTBA
CepHOM KHUCIIOTBI KaK OJJIEKTPOJINTA, C COOJIIOICHUEM




MpaBUJI TEXHUKU 0€30MaCHOCTH.
Pacnosznasams cynbhaT-nOHBI.
Xapakmepuzoeamb  CBOWCTBA  KOHLIEHTPUPOBAHHOU
CEpHOIl KHUCJIOTBl KaK OKHUCIMUTENIS C MCIIOJIb30BAaHUEM
PYCCKOro (POAHOrO) SI3bIKA U A3bIKA XUMHH.
Cocmasnamo ypaBHEHUS OKHUCJIUTEIHHO .
BOCCTAHOBUTENIbHBIX PEAKIUI METOJOM 3JIEKTPOHHOTO
Oananca.
Onucvieams IPOU3BOJICTBO CEPHON KUCIIOTHI.
Buvinoanams pacyeTbl 0 XUMUYECKUM (OpMYJIaM |
YPaBHEHUSAM pEaKUui, MPOTEKAIIMX C Y4acTHEM
CEPHOI KUCIIOTHI.
Habarooams 1 onucviéams XAMAYECKUN SKCIIEPUMEHT.
Xapaxmepuzosams CTpOEHHE, busnueckue u
XUMHUYECKHUE CBOMCTBA, MOJIYYEHUE U NIPUMEHEHUE a30Ta|
C HCIIOJIb30BAaHUEM PYCCKOTO (POJHOIrO) SI3bIKA U SA3BIKA|
XUMHUH.
Hazvieams  coenuHenus aszota mno dopMmyle U
cocmagnsams GOPMYJIbl 110 UX HA3BAHHUIO.
Ycemanasnueams ~ TPUYMHHO-CIIECTBEHHBIE  CBS3U
MEXJy CTPOGHHEM aToMa M  MOJIEKYJbl, BHJIOM
XUMUYECKOHN CBSI3U, TUIIOM KPHCTAINTMUYECKON pereTKH
a30Ta ¥ ero GU3NYECKUMHU U XUMUYECKUMH CBOMCTBAMH.
Buinonnams pacueTsl MO0 XUMHUYECKUM (opMysiaM U
YpaBHEHUSIM peakiuii, IPOTEKAIOIIUX C Y4aCTHEM a30Ta.
\Xapakmepuszoéams  cOCTaB, CTPOEHUE  MOJIEKYJIbI,
(¢u3nuecKkne U XMMHYECKHE CBOMCTBA, MOJyYEHUE U
[PUMEHEHHE aMMHaKa C HCIOJIb30BAHUEM PYCCKOIO
(poZtHOTO) sI3bIKA U SI3bIKA XHUMUH.
Ha3zvieams conmu aMMOHUS 110 GopMyIiaM U cOCMAgIsamy
(opMyIIbI IO UX HA3BaHUSM.
3anucvieams MOJEKYJISpHbIE W HWOHHBIE YypaBHEHUS
peaKkInii, XapakTepU3yrollue XUMHUYECKHE CBOMCTBA
aMMHaKa 1 CoJIel aMMOHMUSI.
Cocmasnamo ypaBHEHUs OKHCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIMiA C y4yacTHEM aMMHaKa
MTOMOIIIBIO AIEKTPOHHOTO OanaHca.
Ycmanasnueams ~ NPUUMHHO-CIEACTBEHHBIE  CBSI3Y
MEXIy BHIAMH  XHMHYECKHX  CBsI3eH, THIIaMy|
KPUCTAINTIMYECKUX PEIIETOK aMMHaKa U COJIe aMMOHUS
U X PU3NIECKUMHU U XUMUYECKUMHU CBOWCTBAMHU.
Ilposooumys, HabA0OamMs M ONUCHIGAMb XUMUYECKUH
HKCHEPUMEHT 0 PACIO3HABAHUIO HOHOB AMMOHHS C
COOJTIOICHHEM TIPABIII TEXHUKH OE30TTaCHOCTH.
Buvinonnsams pacdeTsl MO XUMHYECKHM (opMmynam H




YpaBHEHUsIM peaklMil, NPOTEKAIOUUX C YydacTUEM
aMMHaKa.

Xapakmepuzoeams cocTaB, GU3NYECKUE U XUMHUYECKUE
CBOICTBa, MOJYy4YEHHE M MPUMEHEHHE OKCHJIOB a30Ta C
MCIIOJIb30BAHUEM PYCCKOro (POJHOrO) f3bIKa U SI3BIKA|
XUMHH.

Cocmasnsims MONEKYISPHbIE W HOHHBIE YpaBHEHUS
pEaKUnii, XapaKTepU3YIOIIUE XUMHUYECKHE CBOMCTBA
OKCHJIOB a30Ta.

Ycmanasnueamv ~ NPUUMHHO-CIIEACTBEHHBIE  CBSI3Y
MEXIy  BHJOM  XUMHUYECKOH  CBSI3HM,  THUIIOM
KPUCTAIJIMYECKON pEIIeTKH OKCHJIOB a30Ta M HX
(bU3MYECKUMHU U XUMHUYECKUMH CBOWCTBAMHU.
\Xapaxmepuzoeams cocTaB, GU3NUECKHE U XUMHUYECKHE
CBOMCTBA KaK »JJEKTPOJUTA, NPUMEHEHHUE Aa30THOMI
KHCIIOTBI C UCTIOJIb30BAaHUEM PYCCKOTO (POAHOTO) sI3bIKA
U sS3bIKA XUMUH.

3anucvleams MOJIEKYISIPHBIE U WOHHBIE YpaBHEHUS
pEaKUUii, XapaKTepU3YIOLIUE XUMHUYECKUE CBOMCTBA
A30THOM KUCJIOTBI KaK AJIEKTPOJIMUTA.

IIposooums, HabmoOoams W ONUCLIBAMb XUMHYECKUH
DKCIIEPUMEHT, XapaKTEpU3YIOIIUKM CBONCTBA Aa30THOW
KHCIIOTBHI KakK »dJEKTPOJHUTa, C COOJIOJICHUEM IMpaBull
TEXHUKU 0€30MacHOCTH.

Xapaxmepuzoeams a30THYIO KUCIOTY KaK OKUCIIUTEb.
Cocmasnamo ypaBHEHUS OKHCIIUTEILHO-
BOCCTAHOBUTEIBHBIX  PEAKIUNA,  XapaKTepU3YIOIINX
XMMHYECKHE  CBOMCTBA  A30THOM  KHCJIOTBI  Kak|
OKHUCJIUTENS, C TOMOIIIBIO 3JIEKTPOHHOTO OanaHca.
IIposooums, HabMOOamv W ONUCHIBAMb XUMHUYECKUH
DKCIICPUMEHT, XapaKTEepU3YIOLUN CBOWCTBA a30THOU
KHCIIOTHl KaK OKHUCIHUTENS, C COOJIOJIEHUEM TpaBUJY
TEXHUKU 0€30MacHOCTH.

Xapaxkmepuzosams CTpOEHHE, AJJIOTPOIIHIO,
(bu3MvYecKne W XHWMHYECKHE CBOWCTBA, IOJTyYE€HUE H
npuMeHeHne (Qochopa ¢ HCMONB30BAHUEM PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHUH.

CaMOCTOATENBHO  Onucbl6amb  CBOMCTBA  OKCHJA
dochopa (V) kak KHCIOTHOTO OKCHA U CBOMCTBA
oprodochopHoit KHUCTOTHL. Hanrocmpuposams STU
CBOMCTBA YPAaBHEHUSMU COOTBETCTBYIOLIUX PEAKIIUH.
[Iposooumys, nabat00ams U ONUCLIBAMb XUMUIECKUN
DKCIIEPUMEHT C  COOJIOJCHHUEM TPaBUI  TEXHUKH
0€301MacHOCTH.

Pacnosznaeamsv hochar-moHBI.




Xapaxmepuzoeamb CTpOCHHE, AITUIOTPOIINIO, (PUZUIECKUE
U XMMHWYECKHUE CBOWCTBA, IIOJYyYEHHUE M IPUMEHEHUE
aMOp(HOTo yriepoaa U ero COpToB C HMCIIOJIb30BaHUEM
[PYCCKOTro (POJIHOIO) A3bIKA U SI3bIKa XMMMHU.
CpasHnusams CTpOEHUE U CBOMCTBA aJIMa3a U
rpadura.
Onucvieamo OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE
CBOWCTBA yrJjiepoja.
Xapakmepuzoeams cocTaB, (HU3MUYECKHE U XUMHUYECKHE
CBOICTBa, IOJy4EHUE U IPUMEHEHNE OKCHUJIOB YIJIEPOJa ¢
MCIIOJIb30BAHUEM PYCCKOro (POJHOIO) sI3blKa M S3bIKA
XUMUH.
Ycmanasnueams ~ NIPUUYMHHO-CIEACTBEHHBIE  CBS3N
MEXIY BHMJAaMH  XHMHUYECKUX  CBA3€H, THUIAMHU
KPUCTAININYECKUX PEIIETOK OKCUIOB YIIIEpoJa, HX
(GU3NYECKUMU U XMMUYECKUMHU CBOICTBaMH,
a TaK)K€ IPUMEHEHUEM.
Cobniooams TpaBUIa TEXHUKA OE30MACHOCTH IIPH
VCII0JIB30BAHNUHU IIEYHOTO OTOILICHUS.
Oxaszvieamsv NEPBYIO IOMOIIb IIPU OTPABICHUH YTapHBIM
ra3oM.
Xapaxmepuzoeams cOCTaB, (PU3NYECKHE U XUMHUYECKUEO
CBOMCTBA, MOJYYECHHE U MPUMEHEHUE YTOJIbHON KUCIIOTHI
u ee coiedl (kapOOHATOB H TUAPOKApOOHATOB) (
MCIIOJIb30BAHUEM PYCCKOro (POIHOIO) sI3blKa M S3bIKA
XUMUH.
Unniocmpuposams ~ 3aBUCUMOCTB  CBOMCTB  COJIEH
YTOJIBHOM KHCJIOTBI OT UX COCTaBa.
O6vACHAMb, YTO TAKOE KECTKOCTH BOJIBL.
Pasznuuams BpeMEHHYIO0 M TOCTOSTHHYIO ’KECTKOCTh
BOJIbI.
I[Ipeonacams CcHOCOOBI YCTPAHEHHS >KECTKOCTH
BOJIbI.
Pacnoznaeamb KapOOHAT-UOHBI.
Buvinonname pacueTsl 1m0 XUMHUYECKHM (opmyram u
YPAaBHEHUSAM PpEaKLUMH, MPOTEKAIIIUX C Y4YacCTHEM
COEMHEHUH yriepoja.
Xapaxmepuzoéams CTPOCHHE aTOMOB M KpPUCTAJIOB,
¢u3nueckue W XHUMHUYECKHE CBOICTBa, IMOJIy4YeHHE H
[IPUMECHEHUE KPEMHHsS C HCIONb30BAHUEM PYCCKOTO)
(pomHOTO) SI3bIKA U SI3bIKA XUMHUH.
Ycmanasnueams NpUUNHHO-CIIEICTBEHHBIE CBS3H MEXY]
CTPOEHHEM aToOMa, BHUJOM XUMHUYECKOW CBS3H, TUIIOM
KPUCTAJUTNYECKON PEIIeTKH KPEeMHHUsI, ero (pu3ndecKuMu
Y XUMUYECKUMU CBOMCTBAMH.




Buinonnsams pacdeTsl MO XUMHYECKUM (GopMylnaM u
YPAaBHEHUSIM PEaKLUHM, NPOTEKAIIUX C Yy4aCTHEM
KPEMHMS U €70 COCIUHECHUM.

Xapakmepuzoseams cocTaB, GU3NUECKUE U XUMHUYECKUE
CBOMCTBA, IIOJIy4CHHE M IPUMEHEHHE COCJUHECHMM
KPEMHHUS C UCTIOJIb30BAHUEM PYCCKOIO (POJHOI0) s3bIKA U
SI3bIKa XUMUH.

Cpaenueamsv JUOKCUBI YTIEPOIA U KPEMHHUSL.

Onucvieamsw BayKHEHIIIHE THIIBI MPUPOJIHBIX
COCAMHEHUN KPEMHHMS KaK OCHOBHOIO DJIEMEHTA
TUTOC(HEpHI.

\Pacno3nasams CUIIMKAT-UOHBI.

Xapaxkmepuzosams OCHOBHEIC CUJIMKATHBIC
[MPOM3BOJICTBA.

Packpvieamb 3HaYCHHWE CHIMKATHBIX MAaTEpPHalioB B
HayKe, SHEPreTHKe, MeIUIIMHE U IPYTuX 00IacTsX.
IIposooums  OLEHKY COOCTBEHHBIX JIOCTHKEHUU B
YCBOCHUU TEMBI.
Koppexmupoéamb cBOU 3HAaHUS B COOTBETCTBHHM C
[JIAHUPYEMbBIM PE3YJIbTaTOM.
Tonyuams XUMHUYECKYIO HH(DOPMALIMK U3 Pa3THUHBIX
MCTOYHHUKOB.
IIpeocmasnams nHGOpMannio o remMe «Hemeranas» B
BUJIe TaOJIUILI, CXeM, OIIOPHOT'O KOHCIEKTa, B TOM YHCIIe
¢ npumeHenueM cpencts UKT.

Tema 4.
«CBolicTBa
HEMETAILIIOB »

[IpakTukym
COEIMHEHNI

3 gaca

DKCIIEPUMEHTAIIBHO UCC1e0068aMmb CBOWCTBA HEMETAIIIOB
W X COEAMHEHUU. Pewamsb dKCTIEpUMEHTANbHbBIE 3a/1a4H
o Teme «lloarpymnmna rajoreHoB.

Obpawambcs ¢ 71a00OpPaTOPHBIM  OOOPYJIOBAHUEM W
HarpeBaTeIbHBIMA ~ NPUOOpPAMH B COOTBETCTBHH (|
[paBHJIaMU TEXHUKH 0€30IaCHOCTH.

Habnmooams  3a  CBOWCTBAMH  TaJIOTCHOB,  MX

COCTMHEHUH U SIBJICHUSIMU, IIPOUCXOISIIUMU C HUMHU.
Onucvléams XUMUYECKUN HKCIIEPUMEHT C TTIOMOIIBIO
PYCCKOTO (POHOTO) SI3bIKA U S3bIKA XHMHUH.
Dopmynuposams BBIBO/IbI o pe3ynbpTaTam
MPOBEJICHHOTO YKCIIEPUMEHTA.

Pewams  dkciepuMeHTANbHBIE  33aJa4d 1O  TEMe
«[Toarpymnmna Kucmopoaa.

Habnooams 3a CBOICTBaMU CEphbl, €€ COCIMHEHUN U
SIBJICHUSIMH, TTPOMCXOJISIIIIUME C HMH.

Ionyuams, cobupame W pacno3Haéamv  BOIOPO,
KHCIIOPO, aMMHUaK U YTIICKUCIIBIN ra3.

Compyonuyams B mporecce y4eOHOTO B3aUMOJICHCTBUS
Mpu paboTe B TPyIINaXx.




Tema 5. Kparkue cBenenust 00
OpF AHNYCCKHUX COCONHCHUAX

4 gaca

Xapaxmepuzoeams 0COOCHHOCTH COCTaBa M CBOWCTB

OPraHUYEeCKUX COCIUHEHUM.

Paznuuamo MpeeIbHbIC u HeTpeieNbHbIE

YTJIEBOOPOBI.

Hasvieamov n 3anucvieams GopMynbl (MOJIEKYISPHBIC H

CTPYKTYPHBIC) BaKHEHIITNX npeacTaBuTENCH

YraeBOAOpoaAOB.  [lpednacamo SKCIEPUMEHT  TO

Pacro3HaBaHUIO COCIMHEHNI HENPEAEIIBHOTO CTPOCHUS.

Habniooams 3a X0A0M XUMHYECKOTO 3KCTICPUMEHTA,

OIIMCBHIBATHL €r0 M JIeJIaTh BBLIBOJBI Ha OCHOBE

HaOJIIOCHU.

Qurcuposamsv PE3ynbTaThl SKCIEPUMEHTA C MOMOIIBIO

pPyccKoro (pOJHOTO) $3bIKa, a TaKKe C MOMOIIBIO

XUMHUYECKHUX (OPMYI U ypaBHEHUH.
Xapaxkmepuzosams CIUPTHI KaK KHUCIOPOJCOACPIKAIINE

OpraHUYECKUE COCAMHEHHUS.

Knaccugpuyuposams ClIUPTHI IO AaTOMHOCTH.

Hazvieams npeAcTaBUTENIEH OJHO- M TPEXAaTOMHBIX

CIUPTOB U 3anucwvléams ux HOpMyIbl.
Xapakmepuzoeams KUCIOTHI KaK KUCIOPOACOICPKAIITUE
OpraHUYEeCKUE COCTUHEHHUS.

\Hazvieamo MpEACTaBUTENEN MPENENbHBIX "

HeTIpeICIbHBIX KapOOHOBBIX KUCIIOT U 3aNUCbI8Amb UX

(hopMyIIbI.

\Xapaxmepuzosamp KUPhI KaK CIOKHBIEC (UPBI, a MbLIA —|

KaK COJIM KapOOHOBBIX KUCIIOT.

Xapaxmepuzosams aMHHBbI Kak COZIeprKalINe

AMHHOTPYIITY OPraHUYECKHE COSTUHEHHS.
Xapaxmepuzoeamb aMUHOKUCIOTHI KaK OpPTaHUYECKHE
aM(OTepHbIE COEAMHEHUS, CIOCOOHBIE K PEaKIUsIM
MTOJTUKOH ICHCAIINH.
Onucviéamv ~ TpU  CTPYKTYpbl ~ O€IKOB M W
OMOJIOTUYECKYIO POJIb.

Pacnoznaéams 6eMK1 C TOMOIIBIO IIBETHBIX PEAKIUA.

Tema 6. O0001IEHE 3HAHUH 110
XUMHUHA 32 KypC OCHOBHOM
mrkonsl. IToaroroska k OI'D

8 yacos

IIpeocmasnsams MHGOPMAIIHIO TIO TEME
«ITepuognueckuit 3akoH u Ilepuonnueckas cucrema /.
M. MennieneeBa B CBET€ TEOPUU CTPOCHMS aTOMay» B BUJE
TaOIUI, CXEM, OIMOPHOTO KOHCIEKTa, B TOM YHCIE
npumeHeHneM cpencts UKT.

BvinonHsams TECTOBBIE 3aJJaHUS 110 TEME.

IIpeocmasnsaims MTHPOPMALIHIO 110 TEME

«Buapl XMMUYECKHX CBSI3€M M THUIBl KPUCTATUIMYECKHX
peieTok. B3anmMocBsA3b CTPOCHUSI M CBOMCTB BEILIECTB)» B
BUJIC TAOJUI], CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenuem cpeacts UKT.




IIpeocmaensme nH(GOPMALIUIO TIOTEME

«Knaccupukanuss XuMHUYECKUX PEaKkIuid MO pa3IuYHbIM
npu3HakaM. CKOpOCTh XMMHYECKUX pEaKIUil» B BHJE
TaOJIUI, CXEM, OINOPHOTO KOHCIEKTa, B TOM YHCIE (¢
rpumeHenreM cpencts MKT.

Xapaxmepuzoeams 00111e, 0COOCHHBIC Y WH/IUBUyATbHbIE
CBOMCTBAa KHCIJIOT, OCHOBAaHUMW, COJIEd B CBETE TEOPUHU
SIIEKTPOJIMTHYECKON AUCCOLUALIHH.

\Apeymenmuposanms BO3SMOKHOCTb IPOTEKAHUSI XUMUYECKUX
[pEaKLMI B paCTBOPAX 3JIEKTPOJIUTOB, UCXO/S U3 YCIIOBUM.
Xapaxkmepuzoeams ~ OKUCINATEIbHO-BOCCTAHOBUTEIIBHBIE
PEaKLIMH, OKUCIUTETb U BOCCTAHOBUTEIb.

Omauuame TOT TUI peaKUil OT peakluii oOMeHa.
3anucvieamo YpaBHEHUS OKHCITUTEITHHOA
BOCCTAHOBUTEJIbHBIX PEAKIUI C TOMOLIBIO AIEKTPOHHOTO
Oananca.

Knaccugpuyuposams HeopraHudeckre BEIIecTBa Mo COCTaBy
1 CBOMCTBaM.

Ilpueooums npuUMepbl IpPEJICTaBUTENCH KOHKPETHBIX
KJIACCOB U IPYITI HEOPraHMUYECKUX BEILIECTB.

Buinonanams Tectel B popmate OI'D 3a Kypc OCHOBHOI
[IKOJIBL.

AJIEKBaTHO oyeHusams CBOU YCIIEXU B OCBOCHHH Kypca

OCHOBHOM IIKOJIBI.

ApPryMEeHTHpPOBaHHO 6blOUpams BO3MOXKHOCTH ClIauM

OI'D no xumuu.

IIpoeyuposamu COOCTBEHHYIO 00pa3oBaTeIbHYIO
TPAEKTOPHUIO MO U3YYEHUIO XUMHH B CpEeTHEN IIIKOJIE.

qu6H0—MeTozmqec1c0e U MATEPHAJTBbHO-TEXHHYECKOEC OCHAIIICHUE

O.C. I'abpuensa. Xumus. 8 kiacc: yueOHuk. - M. :poda, 2017

O.C. TI'abpuensn, A.B., H. II. BockobGoitnukoBa, A. B. SmykoBa. HactonbHas

KHMIa y4uTeNs. 8 Kiace

O.C. TI'abpuensa. KoHTpoJibHBIE 1 TPOBEPOYHBIC pabOTHI. 8 Kiacc
O.C. I'a6bpuensu, T.B. CmupnoBa, C.A. CnagkoB. XuMusl B TeCTax, 3ajiauax,
yhnpaxHEHHUsIX. 8 Kiacc

O.C. I'abpuensn. Xumus. 9 knace: yueonuk. - M. :/Ipocda, 2017
O.C.T'abpuensan, N.I'. OctpoymoB. HacTosnpHast kHura yautesns. 9 kiacc

O.C. I'abpuensia. KontposbHble 1 mpoBepoyHbIe paboThl. 9 Kiacc



O.C. T'abpuensn, T.B. CmupHoBa. XuMus B TecTax, 3ajavax, ynpakKHEHHUsIX. 9

KJ1acc

O0opynoBaHue : XuMU4ecKas 1ocy/1a, 1abopaTopHbId IITATUB, CIUPTOBKA, IIITATUB
Ui TpOOUPOK, JepXaTeiab Uil HpoOUpOK, J1aOOpaTOpHBIE BECHI, KOMIBIOTED,

poeKTop, 3kpaH, DVD mnnetiep.
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