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1. IlnanupyemMble pe3yJIbTAThl H3yUeHUs] Y1eOHOI0 MpeaMeTa

PabGouass  mporpamma mno ydeOHOMY TmpenMery «XuUMHUA»  O0eCreurBaeT
JNOCTUKEHUE TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOU
nporpaMmbl  OCHOBHOTO o01miero ob6pazoBanus MBOVY « Cpennsst oOieoOpazoBarenbHas
mikosa Ne 2.

PaGouas nporpamma pazpaboTana Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHON MporpaMMbl OCHOBHOTO 00IEro oOpa3oBaHHUs, C Y4ETOM
MporpaMM, BKJIIOYEHHBIX B CTPYKTYPY OCHOBHOM 00pa30oBaTelIbHOW MpPOrpaMMbl
OCHOBHOTO 001Iero oOpazoBanust MBOY « Cpemnsii  oOmieoOpa3zoBaTenbHas
mKoJia Ne 2.

Lenu obyuenus:

e (GopMHpPOBAHHE CHUCTEMbl XUMHUYECKHUX 3HAHUW KaK KOMIIOHEHTAa E€CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA;

® pa3BUTUE JIMYHOCTU OOydaronmxcs, (popMHUpOBaHHE y HUX TyMaHUCTHUUYECKUX
OTHOLIEHUH M 3KOJIOTMYECKH I1eJIeCO00pPa3HOro MOBEAEHUS B OBITY M TPYAOBOM
NEATEIIbHOCTH;

® BBLIPA0OTKA MOHUMAHHUS OOIIECTBEHHON MOTPEOHOCTH B PA3BUTHH XMMHUU, & TAKXKE
dbopMupoBaHHE OTHOIIECHHUS K XHMHUM KaK K BO3MOXKHOW oOjacTu Oyayiieit
MPaKTUYECKON JIeATENbHOCTH;

e (opMupoBaHHEe YMEHHUSI 0€30MacHOTO OOpallleHHs C BEIECTBAMU, UCTIOIb3yEMbIMU
B [IOBCETHEBHOM KU3HMU.

3aoauu obyuenus:

o gopmuposams 'y OOydaIOMIUXCS YMEHHS BHJIETh M TOHUMATh IIEHHOCTH
o0pa3oBaHMs, 3HAYUMOCTh XHUMHYECKOTO 3HAaHUA [UIsl KaXJAOro 4YeloBeKa
HE3aBUCUMO OT €ro MpoPeCcCHOHAILHOMN AESITENbHOCTH;

* ¢dopmuposamo MPEACTABICHUS 0 XAMHUYECKOU COCTAaBJISIONIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA;

® yMEHUS OOBICHAThL OOBEKTHI W TPOLIECCHI OKPYKAIOIIEH JeMCTBUTEIBLHOCTH,
HCTIONB3YS I 9TOr0 XMMHYECKUE 3HAHUS,

® 061a0e8amb METOJIAaMU HAYYHOT'O MTO3HAHUS JJI1 OOBSICHEHUSI XUMUYECKHUX SBJICHHM
U CBOMCTB BEILIECTB, OLICHKU POJIM XWMHUH B PA3BUTUUA COBPEMEHHBIX TEXHOJOTHUM U
MOJIYYEHUH HOBBIX MAaTE€pPUAJIOB;

® gocnumvigams yOSKIEHHOCTh B TO3UTUBHOM POJM XUMHU B KU3HU COBPEMEHHOIO
oO1ecTBa, HEOOXOJIMMOCTH TPAMOTHOTO OTHOILIEHHS K CBOEMY 3J0pPOBBIO U
OKPYXarUIEH Cpee;

® npumensAmb TIONYYCHHbIE 3HAHMW a1 0€30IaCHOr0 HCMOJIb30BaHHUS BELIECTB U
MaTEepUaIOBB OBITY, CEIbCKOM XO34iCTBE M Ha NPOU3BOJCTBE, pEIICHUS



NPAaKTUYECKUX 33Ja4 B T[IOBCEAHEBHOW KWU3HHU, MPEIYyNPEKIACHUS SBIICHHM,
HAHOCSAILUX BPEJl 3I0POBBIO YEJIOBEKA U OKPYKAIOILEH CpelIe;

® paszsueams TO3HABATEIbHBIE WHTEPECHl, WHTEIUIEKTYaJbHbBIE W TBOPYECKHUE
CIIOCOOHOCTH yYalllUXCs B MPOLIECCE U3YUYECHHSI IMH XMMHUYECKON HAyKU U €€ BKJIazia
B COBPEMEHHBIN HAyYHO-TEXHUYECKUH ITPOTPeECC;

® opmuposams BAXKHEUIIUE JIOTUYECKUX OMEpalUid MBIIUICHUS (aHAIH3, CHHTE3,
0000111eH1e, KOHKpETU3allysi, CPaBHEHHUE U JIp.) B MPOIECCE MO3HAHUSI CUCTEMBbI
BAKHEUIINX TOHSATUN, 3aKOHOB M TEOPUM O COCTAaBE, CTPOCHUU M CBOMCTBAx
XUMHYECKUX BEIIECTB;

e0g1a0e8ams KJIFOYEBBIMU KOMIIETEHLUAMHA (yueOHO-TI03HaBaTEIHHBIMH,
MH(OPMALMOHHBIMU, IICHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATUBHBIMH).
[Ipy wW3yyeHMHM XUMHUM B OCHOBHOM IIKOJIe oOOecreyuBaeTcs JAOCTHIKEHHUE
JUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX PE3YJIHTATOB.
JInyHOCTHBIE:

e BOCIHTAHUE YYBCTBA TOPAOCTH 3a POCCHMCKYI0 XMMHUYECKYIO HAyKy, T'yMaHU3Ma,
ITIO3UTUBHOI'O OTHOLIEHHUS K TPYY, LIENEYCTPEMIIEHHOCTH;

e (QopmMupoBaHME LIEHHOCTH 3J0POBOIO M O€30MACHOTO 00pa3za >KHU3HH;, YCBOEHUE
OpaBWJ UHAMBUIYAJIbHOTO M  KOJUICKTUBHOTO O€30MaCHOrO IOBEJIEHUS B
YPE3BBIYAWHBIX CUTYALUAX, YTPOXKAIOIINX KU3HU U 310POBBIO JIIOJIEH;

e (GOpMHpPOBAHHME HKOJOTMYECKOTO  MBIIUJICHUS: YMEHUS  OIEHUBAaTh  CBOIO
NEATEIBHOCTh W TOCTYNKH JPYTMX JIFOAEH C TOYKHA 3pEHHS COXPaHEHUs
OKpY>KaIoIlel CpeJibl - TapaHTa KU3HU U OJaronoyyus Jrojaen Ha 3emIie.

e (QopmupoBaHUE YMEHUs YNPABIATh CBOEH O3HABATEIIBHOM 1€ATEIbHOCTHIO;

® pa3BUTHE COOCTBEHHOTO IIEJIOCTHOTO MUPOBO33PEHUS, HOTPEOHOCTH U TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHUCJE U B pAMKaX CaMOCTOSITEIbHOU NEATEIbHOCTH BHE
IIKOJIBL;

MeranpeamerHsbie:

® JCIIOJB30BAHME YMEHUM M HABBIKOB PA3JMYHBIX BHIOB II03HABATEIbHOMN
NEATEIIBHOCTH, IPUMEHEHUE OCHOBHBIX METOAOB TIIO3HAHUA  JUISI H3YyYCHUS
Pa3IMYHBIX CTOPOH OKPY>KAOIIEH JEUCTBUTEIBHOCTH;

® JCHOJIb30BaHUE OCHOBHBIX HWHTEJUIEKTYaJIbHBIX oOIepauuid: (QopMyIHpOBaHUE
TUIOTE3, aHAJU3 U CUHTE3, CpaBHEHHUE, 0000IeHNe, CUCTEMaTU3allusl, BbISIBJICHHUE
IIPUYMHHO-CJIEICTBEHHBIX CBA3EH, IIOMCK AHAJIOTOB;

® yYMEHHME TIEHEPUPOBATh HJIEU W ONPEIEHATh CpPEICTBa, HEOOXOAUMBIE ISl MX
peanusanuu;

® yMEHHE ONpPEACNTh LIeJIU U 3a1a4d JeATEeIbHOCTH, BBIOMPATh CPEJICTBA peaan3aluu
LEJIM U IPUMEHSTh UX Ha TPAKTUKE;

® JCIIOJB30BAaHME  PA3JIMYHBIX  MCTOYHMKOB  JUIA  IIOJy4YEHUS  XUMHUYECKOMU
uH(popMaIuu.



IIpeamerHble:

e 3HaHHEC OnpeaeICHU M3yYEHHBIX MMOHSTHH: YMEHUE OITHCHIBATh
JEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO MPOBEACHHBIE XUMHUYECKHE IKCIIEPUMEHTBHI,
WCTOJIB3YS I 3TOTO POJAHOM S3BIK U SI3bIK XUMHUM;

® YMEHHME Pa3INyaTh W3yYEHHBIC KJIACChl HEOPraHWYECKHUX COCIUHEHUM, MPOCTHIE U
CJIO’KHBIE BEIIECTBA, XMMUYECKUE PEAKIIMHU, ONTMCHIBATD HX;

® yMEHHE KIacCU(DUIIMPOBATh U3YUEHHBIC OOBEKTHI U SBJICHHUS;

® CIOCOOHOCTH JIeJlaTh BBIBOJBI M YMO3AKITIOYCHHUS W3 HAONIOACHUHN, M3yYEeHHBIX
XMMHUYECKUX 3aKOHOMEPHOCTEM, MPOTHO3UPOBATH CBOMCTBA HEM3YUYCHHBIX BEIIECCTB
110 QHAJIOTUU CO CBOMCTBAMH M3YUYCHHBIX;

® yMEHHE CTPYKTYpHpPOBaTh HM3YyUYCHHBIM MaTepual M XUMHUUYECKYH0 HH(OOpMAIIHIO,
MOJYYEHHYIO U3 IPYTUX UCTOYHHUKOB;

® YMEHHME MOJICIMPOBATH CTPOCHUE ATOMOB 3JIEMEHTOB 1-3 MEpUOAOB, CTPOCHHUE
MPOCTBIX MOJIEKYI,

® yMEHHE pa3JInyaTh OMACHbIC U 0€30MacHbIC BEIECTBA;

® YMEHHE OKa3bIBaTh IIEPBYIO MMOMOIIb ITPU OTPABJICHUSX, 0KOTAX U JAPYTUX TpaBMaX,
CBSI3aHHBIX C BEILIECTBAMU U JTA0OPATOPHBIM 000PYI0BAaHUEM.



2. Conep:xaHue y4eOHOTO npeaMeTa

Xumnus 8 kiaacce (68 dacos, 2 yaca B HEJCITIO)
Bsenenue

Xumus — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAICHUSX.

[TonsiTie 0 XUMUYECKOM 3JIeMEHTEe U (hopMax €ro CyIIeCTBOBAaHUS: CBOOOAHBIX aTOMax,
IPOCTBIX U CIOKHBIX BEILIECTBAX.

[IpeBpamenus BemiecTB. OTIMYME XUMUYECKUX PEaKUUd OT (PU3MUECKUX SBICHHM.
Ponp xumMuu B xu3HU yeoBeka. XeMohuius u xeModoous.

Kparkue cBeneHns U3 UCTOPUM BO3HUKHOBEHHUS U pa3BUTHs XxuMuu. [lepuon anxumum.
[Tonsatue o dumocopckom kamue. Xumusa B XVI B. Pazputue xumuu Ha Pycu. Ponb
OTEUECTBEHHBIX YUEHBIX B CTAHOBIICHUU XUMUYECKON HayKku — paboTel M.B. JlIomoHOCOBA,
A.M. bytneposa, /I.11. Menneneena.

Xumuyeckasi CHMBOJIMKA. 3HAKM XUMUYECKUX DJJIEMEHTOB U TPOUCXOXKICHUE HUX
Ha3BaHuil. Xumuueckue ¢Gopmynbl. MWHaekcel u  koddduimentsl. OTHOCUTEIBHBIC
aTOMHas M MOJIEKYJISIpHAs Macchl. PacdeT mMaccoBOM OJIM XMMHMYECKOIO AJIEMEHTA II0
(dhopmyiie BemecTna.

[lepunonnueckast cucrema xumuueckux snemeHTtoB .M. MenaeneeBa, ee CTpyKTypa:
Majble W OOJbIIME MEpPUOAbl, TPYNIbl M MNOATPYNNbl (IJaBHAI W MNOOOYHAs).
[lepuonuueckass cuctemMa Kak CIOpaBOYHOE IOCOOME JUIsl TOJNYyYEHHs] CBEJACHUM O
XUMHYECKUX JIEMEHTAaX.

Pacuernsbie 3agaun. 1. HaxoxxneHne OTHOCUTENLHON MOJIEKYJISIPHOM MacChl BEIIECTBA
o ero XumMu4eckoit popmyse. 2. BeiurncieHue MacCcoBOW J0JIM XUMUYECKOTO DJIEMEHTA B
BELIECTBE 110 €ro GopMmyJie.

Tema 1 ATOMBI XUMHYECKHX 2JIEMEHTOB

ATOMBI Kak (popMa CyIIeCTBOBAHUSI XUMHUECKUX JIeMEHTOB. OCHOBHBIC CBEACHUS
O CTpOoeHUHU aToMOB. JlokazaTenbCcTBa CIIOKHOCTH CTpoeHuUs: aToMOB. OnbIThl Pezepdopaa.
[IimaneTapHas MOAEIb CTPOCHUS aToMa.

CocraB aTrOMHBIX SAEp: NMPOTOHBI U HEUTPOHBL. OTHOCHUTENIBHAS ATOMHAs Macca.
B3anMocCBs3b IOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHASL aTOMHAS Macca.

M3mMeHeHne uuciia TPOTOHOB B sAJpe aToMa — OOpa30BaHME HOBBIX XUMHYECKHUX
3JIEMEHTOB.

N3meHeHne 4wucia HEUTPOHOB B sape aromMa — oOpa3oBaHUE U30TOIIOB.
COoBpEMEHHOE  OMNpEACIEHUE TOHATUS «XHUMUYECKHM 3iaeMeHT». HM30Tombl  Kak
Pa3HOBUAHOCTH aTOMOB OJJHOTO XMMHYECKOTO 3JIEMEHTA.

Onextponsl. CTpoeHUE IIEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX AJIEMEHTOB No
1 — 20 nepuoamyeckoit cucrembl J[.JI. MenneneeBa. IloHsiTue o 3aBepIICHHOM H
HE3aBEPILICHHOM 3JIEKTPOHHOM CJIO€ (IHEPTeTUUYECKOM YPOBHE).

ITepuonnueckass cucreMa xumuueckux sneMmeHToB [[.MA. MeHnneneeBa U cTpoeHuUe
aTOMOB: (PU3UYECKHUI CMBICI MOPSAKOBOTO HOMEpa AJIEMEHTa, HOMEpa TPYIIIbI, HOMepa
Mepuoaa.

N3MeHeHne uyunclia »HIEKTPOHOB Ha BHEIIHEM JJIGKTPOHHOM YPOBHE aroma
XUMHYECKOTO AJIeMEHTa — 00pa30BaHUE MOJOKUTEIBHBIX U OTPUIIATEIbHBIX HOHOB. VIOHBI,
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0o0pa3oBaHHbIE aTOMaMH METAJVIOB U HeMeTaJUIOB. [IpUYnHbBI M3MEHEHUS METAJNTMYECKUX
Y HEMETAJJIMYECKUX CBOMCTB B MEPUOJIaX U IpymIiax.

O6pazoBanue OuHapHbIX coeauHeHud. I[loHsTHe 00 HOHHOM CBs3U. CxeMbl
00pa3oBaHUsI HOHHOM CBSI3H.

B3aumojieiicTBHe aTOMOB XHMHYECKHUX JJIEMEHTOB-HEMETANIOB MEXIy CO00M —
oOpa3oBaHHE JIBYXaTOMHBIX MOJIEKYJ TPOCTHIX BeliecTB. KoBajeHTHas HeMNoJspHas
XUMUYECKas CBsI3b. DIEKTPOHHBIC U CTPYKTYPHBIC (POPMYIIHI.

B3aumoseiicTBue aTOMOB XMMHYECKHX JJIEMEHTOB-HEMETANIOB MEXKIYy CO00Ml —
oOpa3zoBaHne OMHAPHBIX COCTUHEHUN HEMETAIIIOB. DJIEKTPOOTPHUIIATEIbHOCTD. [ToHATHE O
KOBAJIEHTHOM NOJIAPHOU CBSI3H.

B3auMopeiicTBUE aTOMOB XUMHUYECKHUX 3JIEMEHTOB-METAUIOB MEXIy COO0H —
00pa3oBaHKE METAUIMYECKUX KPUCTAILIOB. [loHsATHE O METAIIMYECKON CBSI3H.

JemoncTpanun. Mojaenn aroMOB XHMHUYECKUX JJIeMEHTOB. llepmonnueckas
chcTeMa XuMu4deckux ayeMeHToB /.M. Menneneena.

Tema 2. IIpocThie BemnecTBa

[TonoxxeHne METaIJIOB M HEMETAIOB B MEPUOJUYECKON CUCTEME XHUMHYECKUX
anemeHToB J[.I. MenneneeBa. BakHellne npoCThie BEMIECTBA — METAJUIBL: KEJE30,
ATIOMUHUM, KaJIbIIWI, MarHui, HaTpul, kanuid. O01ue puznueckue CBOMCTBAa METAJLIOB.
Baxneilinme mnpocThle BelIeCTBA — HEMETaUIbl, 00pa30BaHHbIC aTOMaMu KHUCJIOpoja ,
BOJIOpOJia, azoTa, cepbl, ¢ocdopa, yriepoga. CrnocoOHOCTH aTOMOB XMMHYECKHUX
AJIEMEHTOB K 00pa30BaHUIO0 HECKOIBKUX MPOCTHIX BEIIECTB — AJUIOTPOMUs. AJUIOTPOIHBIE
Moaudukauu Kuciopoaa, ¢ochopa u oysoBa. MeTalIMYecKMe M HEMETAUIMYECKUE
CBOWMCTBA MPOCTHIX BelIeCTB. OTHOCUTEIBHOCTD JIEJIEHUS IPOCTHIX BEIIECTB HA METAILJIBI U
HEMETAJLIbI.

[Tocrosiunass ABoragpo. KonmdectBo BemectBa. Monb. MonsipHas Mmacca.
MonsipHbIii 00beM ra3000pa3HBIX BemiecTB. KpaTHbIC €IWHMIBI KOJIUYECTBA BEIECTBA —
MUJUTUMOJIb U KWJIOMOJIb, MHJITUMOJISIPHBIA M KUJIOMOJIIPHBIM OOBEMBI Ta3000pa3HBIX
BEILIECTB.

Pacuetsl ¢ UCTOMBb30BAHUE MOHATUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIA 00bEM ra30B», KIOCTOSTHHAS ABOTaIpO».

Pacuernblie 3amauu. 1. BeluncieHue MOJISIPHOM MACChl BEIIECTB MO XUMUYECKUM
dhopmynam. 2. PacyeTsl C UCMOIb30BaHUEM MOHSITUH «KOJUYECTBO BEIIECTBAY», «MOJISIpHAS
Maccay, «MOJISIPHBIN 00BEM Tra30By, «IIOCTOSTHHAST ABOTaapo».

HMemonctpanuu. [Tonyuenue o3ona. O6pasiel 0€I0ro U CEPoro 0JoBa, OEIOro U
KpacHoro ¢ocdopa. Hekoropbie MeTamibl 1 HEMETAIIbl KOJUYECTBOM BeEIIecTBa 1 MOJIb.
Mopens MOJISIpHOTO 00BbeMa ra3000pa3HbIX BEIECTB.

Tema 3 CoequHeHMS XUMHYECKHUX DJIEMEHTOB

Crenenp okucneHus. OrmnpenencHUe CTENEHHW OKHUCICHHS JJEMEHTOB  TIO
xumMudeckoit ¢opmyne coenunenus. CocraBieHue (Gopmyn OWHAPHBIX COCIUHEHUI,
oOmuii crmoco0 WX Ha3bIBaHMS. bUHApHBIE COCTUHEHUS: OKCHUJbBI, XJIOPHUIIBI, CYIb(OUIBI U
ap. CocraBnenue ux ¢dopmyn. [IpencraBurenu OKCHAOB: BOJA, YIJIEKUCIBIA Tra3 u
HeramieHasl u3BecTh. lIpencraBuTenu JeTydnx BOJOPOAHBIX COCIMHEHHI: XJIOPOBOIOPO.

1 aMMHaK.
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OcHoBaHUs1, UX COCTaB M Ha3BaHus. PacTBopuMOCTh OCHOBaHMI B Boje. Tabiuia
PacTBOPUMOCTH THJIPOKCHIIOB M coisie B Bojue. IIpeacraBurenu menodeil: TUAPOKCUIBI
HaTpus, Kaiusd W Kanbuus. [loHsATHE O KayecTBEHHBIX peakuusax. HHIUKaTopsl.
N3MeHeHne OKpacKu HHANKATOPOB B LIEJTOYHOU Cpee.

Kucnotsl, ux cocra u HazBanus. Knaccudukarms kucnot. [IpencraBurenu Kucior:
cepHasi, coJisiHasA U a30THas. MI3MeHeHne OKpacKy HHANKATOPOB B KUCIOTHOU Cpe/ie.

Conu Kak mNOpOU3BOJHBIE KHUCJIOT U OCHOBaHWMM. WX coctaB W Ha3BaHWS.
PactBopumocTh coneit B Bome. [lpemcraBurenu coseii: xiopuj HaTpus, KapOOHAT W
docdar kampus.

AMoOpdHBIE B KPUCTAUTMYECKUE BEIIECTBA.

MexxMOoneKysipHble B3aUMOAEUCTBUS. TUIBI KPUCTAUIMYECKUX PEIIECTOK: MOHHAS,
aTOMHas, MOJIEKYJSipHas M MeTauIMdecKkas. 3aBUCUMOCTb CBOWMCTB BEIIECTB OT THIIOB
KPUCTAJUIMYECKUX PEIIECTOK.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUA. 3aKOH IOCTOSHCTBA
COCTaBa JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHUSL.

UucTeie BemecTBa U cMecu. [IpuMepsl )KUIKUX, TBEPIBIX U Ta3000pa3HbIX CMECEH.
CpoiicTBa 4YHCTBIX BemecTB M cmeceil. Mx cocraB. MaccoBass u o0beMHas J0JU
KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHBIE C HCTIOJIb30BAHUEM TTOHATHUS «OJIS.

Pacuernble 3agauu. 1. Pacuer maccoBoii U 00BEMHOM 70U KOMIIOHEHTOB CMECH
BeIleCTB. 2. BhruncieHue mMaccoBOM /107U BEIIECTBA B PAcTBOPE MO M3BECTHOM Macce
PacTBOPEHHOIO BEIIECTBA U Macce pacTBOpUTENs. 3. BeruuciaeHue Macchl pacTBOPSIEMOTO
BEIIIECTB W PACTBOPUTENS, HEOOXOAUMBIX JI MPUTOTOBJICHUS OMNpPEACICHHON MacChl
pacTBOpa C U3BECTHOM MACCOBOM JIOJIEH PACTBOPEHHOIO BEILIECTBA.

JMemoncTpanuu. OOpa3ubl OKCHAOB, KHUCIOT, OCHOBaHUN u coseid. Monenu
KPUCTAJUIMUECKUX PEIIETOK XJOopujaa HaTpus, anMasza, okcuaa yriepoaa (IV). B3pwi
CMecH BoJIopojia ¢ Bo3ayxoM. CriocoObl pazaeneHus cmece. JIMCTUIUIsIus BOIbI.

JlabopaTopHble onbIThHI. 1. 3HAKOMCTBO C 00pa3iiaMu BEIIECTB Pa3HbIX KJIACCOB. 2.
Paznenenune cmecen.

Tema 4. U3MeHeHus1, IPOUCXOAsIIIIME C BelleCTBAMU

[TonsiTe sABIEHUWM KaK HM3MEHCHWH, MPOUCXOJSIIIMX C BEIIECTBAMU. SIBIEHUS,
CBSI3aHHBIE C U3MEHEHUEM KPHUCTALIMYECKOTO CTPOCHHUS BEIIECTBA MPU MOCTOSHHOM €ro
coctaBe, - (usndeckue sBiaeHud. Dusnueckue SBICHUS B XUMHUU: JUCTHILIAIMA,
KPHUCTAJIM3AIMs, BRITAPUBAHNE U BO3TOHKA BEIIECTBA, IICHTPU(YTUPOBAHHE.

SIBneHus, CBsI3aHHBIE C U3MEHEHHEM COCTaBa BEUIECTBA, - XMMHYECKHUE PEAKIIHU.
[Ipu3Haku W yCIOBHS TPOTEKAaHUS XUMUYECKMX peakuuil. [lonstre o0 9k30 -
JHJIOTEPMHUYECKUX pEAKLMAX. Peakunu ropeHusi Kak 4acTHBIM CIIydal 3K30TEPMUUYECKUX
peakiuii, TPOTEKAIOIINUX C BBIJICJICHUEM CBETA.

3aKOH COXPAHEHHUSI MACChl BEUIECTB. XUMUYECKHUE YpAaBHEHUS. 3HAYCHUE WH]IEKCOB
1 ko3 punrenTon. CocraBiieHUE YpaBHEHUNH XUMUUECKUX PEAKIIH.

PacyeTsl 10 XMMHMYECKMM YypaBHEHMSIM. PelieHue 3a7ady Ha HaXO0XACHUE
KOJIMYECTBA BEIIECTBA, MACChl WM 00bheMa MPOJIYKTa PEAKIIMU 0 KOJUYECTBY BEIIECTRA,
Macce Wi 00beMy MCXOJHOTO BellecTBa. PacueTsl ¢ MCIOIb30BaHUEM MOHSITHUS «IOJIS,
KOT/Jla MCXOJHOE BEMIECTBO JAaHO B BHAE pacTBOpa C 3aJaHHOW MAacCOBOM HOJIEH
PaCTBOPEHHOTO BEIIECTBA WM COAEPKUT ONPEACICHHYIO JOII0 PUMECEH.



Peakiuu paznoxxenus. [loHsiTue 0 ckopocTu XuMuU4eckux peakuuid. Kataamzaropsl.
DepMEHTHI.

Peakiuu coenunenus. Katanuruueckue u HekaTanuTuueckue peakiuu. O0paTumele
U HeoOpaTUMBbIE pPEaKIIUH.

Peakiuu 3amenieHusi. DJIEKTPOXMMUYECKUM psl HANPSHKEHUH METaIOB, €ro
UCIIOJIb30BAaHUE [IJISi TMPOTHO3UPOBAHUS BO3MOXKHOCTH TMPOTEKAHUS PEAKIUNA MEXIY
METaJUIaMH M PacTBOpPaMH KUCJIOT. Peakuu BBITECHEHHUS OJTHUX METAJUIOB U3 PACTBOPOB
UX COJIEH IPYTMMH METAJIaMHU.

Peakrun oOmena. Peakiny HeWTpanmu3auu. Y CIIOBHS IPOTEKAHUS PEaKIuii 0OMeHa
B PacTBOPAxX J0 KOHILIA.

Tunbel XUMUYECKUX peaKMil (IO MPU3HAKY «YHCIO U COCTaB UCXOAHBIX BEIIECTB U
MIPOJIYKTOB PEAKLUMN») HA MPUMEPE CBOMCTB BOABL. Peakius pas3iioKeHUs — 3JIEKTPOJIN3
BOAbl. Peaknuu coenMHEHHs — B3aMMOJCIHCTBHME BOABI C OKCHIAMHU METAJUIOB U
HeMeTasuioB. [loHsTHe «ruapokcuaby. Peaknum 3amenienuss — B3auMOoICMCTBUE BOJIBI CO
MICJIOYHBIMA W IIEJIOYHO3EMEIbHBIMU MeTauiaMu. Peakiuu oOMeHa (Ha mpumepe
rUAposIn3a Cyab(duia aTlOMUHNAS U KapOuIa Kaablus),

Pacuernbie 3agaun. 1. BpiunciieHHe MO XUMHYECKUM YPAaBHEHUSM MAaCChl WU
KOJIMYECTBA BEIECTBA IO M3BECTHOM MAcCe€ WM KOJIMYECTBY BEIIECTBA OJHOIO U3
BCTYIMAIOUIMX B PEAKIMIO BEIIECTB WM MNPOAYKTOB peakuuu. 2. BrluncieHne macchl
(konmyecTBa BellecTBa, 00beMa) MPOJYKTa PEaKIMHM, €CIM M3BECTHA Macca HMCXOJHOTO
BEIIECTBA, COJEPIKAIIETO OMPEACICHHYI0 JOJK0 TpuMeced. 3. Brruucienne wmacchbl
(KonmyecTBa BeENIECTBa, 00beMa) MPOJYKTa PEaKIMU, €ClM M3BECTHA Macca pacTBopa U
MaccoBas J10Ji1 pACTBOPEHHOIO BEILIECTBA.

HMemoncTpauuu. IIpumepsl Quanyeckux sBICHHI: a) IUIaBiIeHUE napaduHa; O)
BO3rOHKa HoAa WM OEH30MHON KHUCJIOTHI; B) PACTBOPEHUE IE€pMaHTraHaTa Kajius; T)
muddy3ust IyMHUCTBIX BEIIECTB C TOpsIIEed JIAMIOYKH HakaiuBaHus. IIpumepsr
XUMUYECKUX SIBIICHUW: a) ropeHue wmaruus, ¢ocdopa; 0) B3aUMOACHCTBUE COJISTHOU
KHCJIOTBI C MPaMOpOM WJIM MeJIoM; B) mosydeHue rugapokcuaa menu (I1); r) pactBopenue
MOJYYEHHOTO THUJPOKCHJA B KHUCIOTax; 1) B3aumoaeicteue okcuaa meau (II) ¢ cepHoit
KHCJIOTOM TIpU HArpeBaHWM; €) Pa3jioKEeHWE MEepMaHraHaTa Kallvs, K) B3aWMOJICHCTBUE
pa30aBIEHHBIX KUCIIOT C METaIaMU; 3) pa3jiokKeHHe MEPOKCUAA BOAOPOIa; 1) SIEKTPOIU3
BOJIBI.

JlabopaTopHbie onbIThbl. 3. CpaBHEHNE CKOPOCTH MCIAPEHHs BOJBI U CIIUPTA IO
HMCUE3HOBEHUIO MX Kameiab Ha GuiabTpoBaibHOU OyMmare. 4. OKucjaeHrue MeAu B IUIaMEHU
COUPTOBKM WM TOpenku. 5. [loMyTHeHHE HW3BECTKOBOM BOJbI OT BBIIBIXa€MOIO
YTJIEKUCIIOTO ra3a.6. [lonydeHnne yrieknucioro raa B3auMOACHCTBUEM COMIBI M KUCIIOTHL. 7.
3ameleHue Meau B pactBope xyopuaa meau (1) xenezom.

Tema 5 IlpakTUkyM

1.ITpaBuna TeXHUKH O€30MACHOCTU MpHU padboTe B XMMUYECKOM KabuHete. [Ipuembl
oOpaiieHust ¢ J1abOpaTOpHBIM OOOPY/IOBAaHMEM W HarpeBaTelIbHBIMM IpUOOpaMu. 2.
HaOmronenus 3a u3MeHEHUsIMU, TIPOUCXOSIIIUMU C TOPSYEH CBEUOM, U UX OMUCAHHUEM. 3.
AHanu3 1ouBbl ¥ BojbIL. 4. [Ipu3Haku xuMudeckux peakuui. 5. [Ipurorosienue pactsopa
caxapa U OIpeJeJICeHue MaCcCOBOM JI0JIM €r0 B pacTBOPE.



Tema 6. PactBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak ¢u3MKO-XUMHUECKHil Tmpoiiecc. I[loHsitue o ruaparax
Kpuctaimoruaparax. Pacteopumocts. KpuBbie paCTBOPUMOCTH KaK MOJIENb 3aBUCHMOCTHU
pacTBOPUMOCTH TBEPABIX BELIECTB OT TeMmmeparypsl. HacellieHHbIE, HEHACBIICHHBIE U
MIEPECHIIIEHHBIE PACTBOPHL. 3HAUEHHE PACTBOPOB ISl IPUPOIBI U CENBCKOTO XO3SHUCTBRA.

[TonsiTne 00 AIACKTPOIUTUYECKON MUCCOIUAIUN. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
MexaHu3M AUCCOLMALAM  DJICKTPOJIUTOB C PA3JIMYHBIM THUIIOM XUMHYECKOW CBS3H.
CreneHpb 3NEKTPOIUTUYECKON Aucconranyy. CUIIbHBIE U CIa0bIE 3JIEKTPOJIHTHI.

OCHOBHBIC TIOJIOKEHUSI TEOPUM BJIEKTPOIUTUYECKOW auccoruanuu. MoHHbIe
ypaBHEHUS peakiuil. YCIOBUS MPOTEKaHUSI peakiy OoOMEeHa MEXAY DJEKTPOJUTAMH 0
KOHIIA B CBETE€ HOHHBIX NIPEICTABICHUN.

Krnaccudukanys vOHOB ¥ MX CBOMCTBA.

Kucnotel. Ux kmaccudukanus. Jucconmanus KUCIOT W UX CBOWCTBA B CBETE
TEOPUU DIIEKTPOJUTUYECKOW Auccouuanu. MOJEeKyJIsipHble W HOHHBIE YPaBHEHUS
peakuuii KuciIoT. B3anmoneicTBHE KHUCIOT € METallaMU. JJIEKTPOXUMUYECKUU Pl
HAaNpsDKEHWST  METAJUIOB.  B3anmMopencTBME€  KUCIOT € OKCHUIAAMH  METaJUIOB.
B3anmonenicTBre KUCIOT C OCHOBAaHUSIMH — peaKkUus HeWTpanu3auuu. B3zanmmonencrtBue
KUCJIOT C coisiMu. Mcnonb3oBaHue TaOIUIlbl PACTBOPUMOCTH ISl XapaKTEPUCTUKHU
XUMHUYECKUX CBOMCTB KUCJIIOT.

OcHoBanus, ux kinaccudukanus. J{ucconuanusi OCHOBaHUSI M UX CBOMCTBA B CBETE
TEOPHUH BJIEKTPOJIMTUYECKON IHUCCOIMalu. B3auMoeicTBUE OCHOBAaHHUM C KHCJIOTAMHU,
KHCIIOTHBIMM OKCHUJaMU M coyisiMU. Mcmosnp3oBaHue TaOIUIBI PACTBOPUMOCTH  JUIS
XapaKTEPUCTUKA XUMHYECKUX CBOMCTB OCHOBaHUW. Pa3noxkeHne HepacTBOPUMBIX
OCHOBAaHUU IPYU HAIPEBAHUMU.

Conu, ux winaccuukanus U JUCCOIMAIMS PA3IUYHBIX THUIOB coseil. CBoicTBa
COJIEM B CBETE TEOPUM DIICKTPOJIUTUUYECKOM auccounanuu. B3anmopencrBue colie ¢
METaJUIaMH, YCJIOBUS IPOTEKAHUs 3TUX peakuui. B3anmozaencTBue coier ¢ KUCIOTaMH,
OCHOBAaHMSIMU U coJsiMU. Mcnonb30BaHue TaOIUITBI PACTBOPUMOCTH I XapaKTEPUCTUKU
XUMHYECKUX CBOWCTB COJIEH.

O06001enne cBeqeHuit 00 okcuaax. Mx kmaccuukanm 1 XUuMUYECKUX CBOMCTBAX.

['eHeTnyeckue pAabl METAJIOB M HEMETAVIOB. ['eHeTmueckas CBSI3b MEXIY
KJIACCaMHM HEOPraHWYECKUX BEIIECTB.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE peakuui. OKUCIUTEIb U BOCCTAHOBUTEIIb,
OKHCJIEHUE U BOCCTAHOBJICHHUE.

Peakiuu MOHHOTO OOMEHAa M OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.
CocraBieHue ypaBHEHHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAaKUUNA  METOJIOM
AJICKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEMIECTB — METAIJIOB U HEMETAJLJIOB, KUCJIOT U COJIEH B CBETE
MPEICTABICHUN 00 OKUCIUTEITFHO-BOCCTAHOBUTEIIBHBIX MPOIIECCaX.

JemoncTpanuu. VcnblTaHne BEMIECTB M UX PACTBOPOB HA JJIEKTPOIIPOBOJHOCTD.
JIBIDKEHWE  OKpAllleHHBIX ~ MOHOB B DJJIGKTPUYECKOM  MOJ€.  3aBUCUMOCTH
BJIEKTPONPOBOJHOCTH YKCYCHOM KHMCIIOTBI OT KOHIIEHTpaluu. B3amMonencrBue UHKA C
cepoi, constHoM kuciotoH, xnopuaoM menu (II). I'openwe marnus. B3aumopeicTBue
XJIOPHOU U CEPOBOJAOPOIHOM BOIBI.



JlabopaTtopHbie onbIThl. &. Peakumu, XapakTepHble [JIi PaCTBOPOB KHUCIOT
(consiHo# miM cepHoi). 9. Peakiuu, XxapakTepHble JJi pacTBOPOB Iiesouel (TuapOKCUI0B
HaTpus win Kanus). 10. [lonydyenue u cBoiicTBa HEPACTBOPUMOTO OCHOBAHMSI, HAITPUMED
ruapokcuna meau (I1). 11. Peakiuu, xapakTepHble 1Jisi paCTBOPOB cojiel (Hampumep, JJis
xsnopuaa meau (II)). 12. Peakuuu, XxapakTepHble 1Ji1 OCHOBHBIX OKCHJIOB (Hampumep, JJis
okcuja Kajbius). 13. Peakuun, xapakTepHble AJ1 KUCIOTHBIX OKCHUIOB

Tema 7. lIpakTukym Ne 2
7. CBOMCTBA KUCIOT, OCHOBAHUW, OKCUJIOB U coJiel. 8. PelleHne 3KkcnepruMeHTalbHbIX

3aaay.
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Xumusa 9 kiaace (68 yacos, 2 yaca B HEJIEIIO)

IloBTOpEHNE OCHOBHBIX BONMPOCOB Kypca 8 ki1acca u BBeJleHHe B Kypc 9 kjacca

XapakTepUCTUKA BJIEMEHTA MO €ro MNOJIOKEHUID B NEPUOAUUYECKON CHUCTEME
xumuueckux aneMeHToB JI. M. MenaeneeBa. CBoiicTBa OKCHAOB, KHCIIOT, OCHOBAaHUMN U
COJIEi B CBETE TEOPUM ODJIEKTPOJUTHUUYECKOM JAUCCOLUMAIMA M TPOLECCOB OKHUCICHMUS -
BOCCTaHOBJICHUS. [ eHeTHYeCcKue psi/ibl MeTajllla U HEMeTaslia.

[TonaTtre o mepexoaHbIX 3JeMeHTaX. AM@orepHOCTh. ['eHeTHYECKUI PsJl MEPEXOTHOTO
DJIEMEHTA.

[Teppoanyeckuii 3akOH M TIEPUOJMYECKAss CHUCTEMAa XUMHUUYECKMX 3yemMeHToB [[. H.
MenpeneeBa B CBETE YUYEHHS O CTpOEHUH aToma. X 3HaueHue.

JlaGopartopuslii onbIT. 1. [lomydeHue rugpokcua IMHKa U UCCIIE0BAaHUE €0 CBOICTB.

TEMA 1. MeTa/Li1bl

[lonoxeHne MEeTasuioB B NEPUOAUMYECKOM CHUCTEME XMMHUYECKHX 3ieMeHTOoB /[ M.
MenpneneeBa. Meramumueckass KpUCTAUIMYECKAs] PEIIETKA U METAIUINYECKAass XUMHAYECKas
cBs3b. OOmume ¢usnueckue cpoiicTBa MeTayuioB. CIUlaBbl, UX CBOICTBA U 3HAUYEHHUE.
XHUMHUYECKHE CBOMCTBA METAJUIOB KAaK BOCCTAHOBHUTENEH. ODNEKTPOXUMUYECKUN Ppsill
HaIpsKEHUI METAJIOB U €r0 MCIOJIb30BaHUE I XapaKTEPUCTUKNA XUMUYECKUX CBOWCTB
KOHKpETHbIX  MeTasioB. CrocoObl  MOJMy4eHHs METAIOB: MUPO-, THAPO- H
anekTpomeTaiuryprusi. Kopposus MetamioB u ciocoObl 00pbObI ¢ HEM.

OO0mras XxapakTepUCTHUKA IMIEJOYHBIX MeTaluoB. Meramisl B npupoje. Obmue
crocoOb! ux nosydeHus. Ctpoenue aTromoB. Lllenounbie MeTanIbl — MPOCTHIE BEILIECTBA,
uX (pU3nYecKre U XMMUYECKHE CBOMCTBA. BaxkHelme coeJMHEHUs ETOYHbIX METANIOB
— OKCH[bI, TUJIPOKCUABI M COJIM (XJOpPUABI, KapOOHAThI, CyiIb(aTbl, HUTPAThI), UX
CBOMCTBa U MPUMEHEHUE B HAPOJHOM X03diicTBe. KanuitHble ynoopenus.
OOmasa XxapakTepUCTHUKa 3JIEMEHTOB TriaBHoOW mnoxarpynnsl |l rpynnsr,
Crpoenue atomoB. l1]enouH03eMeNnbHbIE METAIBI — MPOCThIE BELIECTBA, UX (PU3NUYECKue
W XHMHUYECKHE CBOMCTBA. BaxHeWlne COCOUHEHUS IIEIOYHO3EMEIIBHBIX METAIIOB —
OKCHJIbI, TUAPOKCHUIBI U COJTH (XJIOPHUIbI, KapOOHATHI, HUTPATHI, CyJb(aThl U Gocdatsr), ux
CBOWCTBA U IPUMEHEHHUE B HAPOJHOM XO35IMCTBE.
Anmomunuii. CrpoeHue aroma, (U3MYECKHE W XUMHUYECKHE CBOMCTBA IPOCTOTO
BemecTBa. CoeMHEHUsT AIFOMUHUS — OKCHUJ U THIPOKCHUJ, UX aM(pOTEPHBIN XapakTep.
Baxueimmue conu amomunus. [IpumeHeHne amoMUHUS U €70 COCTUHEHNN.
XKeneszo. Crpoenue aroma, pu3nyecKue U XMMUUYECKHE CBOWCTBA MPOCTOTO BEILECTBA.
Ieneruueckue pansl Fe** u Fe**. KauectBennsle peakiuu Ha Fe?* m Fe3*. Baxwueiimmue
COJIM KeJe3a. 3HAUCHHUE JKelie3a, €ro COSAMHEHHM M CIUIaBOB B MPHUPOJE W HAPOJHOM
XO35MCTBE.
Hemonctpauuu. OOpa3ibl IMEIOYHBIX M IIEJIOYHO3EMENbHBIX MeTauioB. OOpasiibl
CILUIaBOB. B3auMoelCTBUE HATPUS, JINTUS U KaJIbIKs ¢ BOAOM. B3anmoaencTeue HaTpus U
MarHusi C KHUCIOpOAOM. BzaumopencTBue MeTtauioB ¢ HeMerauiamu. llomyyeHue
rugpokcuioB xxeresa (1) u (111).
JlabopaTtopHbie ombIThl. 2. O3HaKOMJIEHHE ¢ OOpas3iamMu MeTamioB. 3. B3aumopeiicTBue
METAJJIOB C pacTBOpaMU KUCJIOT U cojieil. 4. O3HakoMiIeHHE ¢ oOpa3uaMu NPUPOTHBIX
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COCIMHEHUM: a) HATPHs; 0) KaIbIUs; B) aIFOMUHUS; T) xKesesa. 5. [lonydeHue ruapokcuaa
ATIOMHUHMS ¥ €r0 B3aUMOJICHCTBUE C PACTBOpAaMHU KHCIOT M Iienoueil. 6. KauecTBeHHbIE
peakuuy Ha noHkl Fe?* u Fed*,

TEMA 2. IIpaktukym Ne 1. «CBoiicTBa METaJVIOB ¥ UX COCUHECHUID

1. OcyiecTBieHUE UEMOYKH XUMUYECKUX MTPEBPALICHUN METAILIOB.
2. IlonydyeHue u CBOMCTBA COCTMHEHN METAIIJIOB.
3. Pemenne skCnepuMEHTANIBHBIX 3371a4 HA PACMIO3HABAHUE U MTOJTyUYEHUE BEIIECTB.

TEMA 3. Hemeraiabl

OOmrast xapaKTepUCTHKAa HEMETAJUIOB: IOJOXKEHHWE B mepuommudeckon cucreme [ U.
MenpeneeBa, OCOOCHHOCTH CTPOCHHSI aTOMOB, DJJIEKTPOOTPULIATEILHOCTh Kak Mepa
CHEMETAIUIMYHOCTH», PSA  DJIEKTPOOTPULATENIBHOCTH. KpHcTalmmyeckoe CTpPOEHUE
HEMETAJUIOB — IMPOCThIX BemecTB. AiutoTponus. PuU3NUECKUE CBONCTBA HEMETAIUIOB.
OTHOCUTENBHOCTD MOHATUI «METAILD), «HEMETAILID).

Bonopon. IlonoxxeHne B NEPUOJUYECKOM CUCTEME XUMUYECKHX dnemeHToB [I. H.
MenneneeBa. CtpoeHne atoma M MoJIEKyJbl. Du3ndyeckne W XMMHYECKHE CBOMCTBA
BOJIOPO/IA, €r0 MOJIYYEHUE U NPUMEHEHHE.

OO6masa xapaktepucTuka raioreHoB. Crpoenue atomoB. IIpocTsie BemecTBa, X
¢uznueckue M XUMHYecKHe  cBoiicTBa. OCHOBHBIE  COEIMHEHHS  TajJOre€HOB
(ramoreHoBOAOPOIBI M TAJIOT€HU]IbI), UX CBOMCTBA. KauecTBeHHasl peakius Ha XJIOPH]I-
noH. Kpatkue cenenus o xjope, opome, prope u nojae. [IpumeHeHre raJoreHoB U Ux
COEMHEHN B HAPOJHOM XO3SMCTBE.

Cepa. Crpoenue aroma, ajyIOTpONUsl, CBOMCTBA M NPUMEHEHHE POMOMYECKOH CEpBHl.
Oxcunst cepol (1V) u (VI), ux nomydenue, cBoictBa u npumenenue. CepoBogopoIHas U
cepHUCTast KUCIOThI. CepHasi KUCIIOTa U €€ COJIM, UX IPUMEHEHHUE B HAPOJHOM XO3SIMCTBE.
KauectBenHas peakiusi Ha Cyab(}aT-uoH.

A3o0T1. CTpoeHue aTomMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEMIECTBA. AMMHUAK, CTPOEHUE,
CBOMCTBA, IMojydyeHue u npumeHeHue. Coau aMMOHHS, UX CBOMCTBA M IIPUMEHEHUE.
Oxcunpr azota (1) u (IV). A3otHas kuciora, ee cBOWCTBa M mpumeHeHue. Hurpatel u
HUTPUTBI, MpOOJEMa UX COJEPKaHUS B CEIbCKOXO3AWCTBEHHOW MPOAYKIHMH. A30THBIC
yaoOpeHus.

®ocpop. Crpoenne atoma, algoTpomnusi, cBOMcTBa Oemoro U kpacHoro ¢ocdopa, ux
npuMenenue. OcHoBHbIe coenuHeHust: okcua docdopa (V), oprodhochopHas kuciora u
dbocdatel. DochopHbie y10OpeHUs.

Yraepon. CrpoeHue arToma, ajlJIOTPOIHUS,, CBOMCTBA a/UIOTPONMHBIX MOAUUKAIUNI,
npumenenue. Okcunpl yriepoaa (1) u (1V), ux coiictBa u npumeHenue. KauectBenHas
peakius Ha yriekuciblil ra3. KapOoHatel: KalablUT, O/, MOTAL, UX 3HAYEHUE B IPUPOJIE
U )KM3HM yenoBeka. KauecTBeHHas peakuus Ha KapOOHAT-HOH.

Kpemuuii. Crpoenue atoma, KpUCTANIMYECKUN KPEMHHI, €r0 CBOMCTBA U MPUMEHEHUE.
Oxkcup kpemuus (1V), ero npupoabie pa3HOBUAHOCTH. CHUITMKAThl. 3HAYEHUE COCTMHEHUIN
KPEMHHS B )KMBOU U HE:KMBOU npupojie. [loHsTre 0 CUIMKaTHOM TP OMBILLIEHHOCTH.
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HemoHcTpauuu. O0pa3siibl raJoreHoB — IMPOCTHIX BellecTB. B3aumoaeiicTBIE rajJoreHoB ¢
HaTpueM, aIFOMUHHEM. BeITeCcHEHnE XJ10poM OpoMa WiiM MoJia U3 PaCTBOPOB UX COJIEH.
B3auMozeiicTBue cepbl ¢ METAIUIAMHU, BOAOPOIOM U KACIOPOAOM.

B3aumopenicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

[lormomenue yriem pacTBOPEHHBIX BEIIECTB WIM Ta30B. BoccTaHOBIEHME Menu M3 €€
okcuzaa yrieMm. OOpasibl MPUPOAHBIX COEIMHEHUH Xjopa, cepsl, (¢ocdopa, yriaepoja,
kpemMHus. OOpasnpl BaXHEWIIUX [JIs1 HAPOJHOTO XO3scTBa Cynb(aToB, HUTPATOB,
kapboHaToB, pochaToB. OOpasIibl CTEKIA, KEPAMUKH, IIEMEHTA.

JlabopaTtopHbie onbIThl. 7. KauecTBeHHas peakuuss Ha XJOpuI-uoH. 8. KauecTBeHHas
peakmmsi Ha cyiabdar-uoH. 9. Pacno3naBanume coneit ammonwmsa. 10. ITlomydenwme
YTJIEKHUCIIOrO Tra3a M ero pacno3HaBanue. 11. KayecTBeHHas peakuusi Ha KapOOHAT-HOH.
12. O3HakomyieHHE C NPUPOIHBIMU cuiIMKataMmd. 13. O3HakoMJIEeHHE C NOPOAYKIHUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH.

TEMA 4. IIpaktukym Ne 2 «CBolCTBa HEMETAIIJIOB U UX COCTMHEHUIN

4. PemeHne sKCIEpUMEHTANIBHBIX 33/1a4 110 TeMe «lloarpynma kucioponay.
5. Pemienne skciepuMeHTaIbHbIX 3a1a4 1o Teme «lloarpynmsl a3ota u yriaepoaay.
6. [Tonyyenue, coOupaHue u pacrio3HaBaHUE Ta30B.

TEMA 5. Oprannyeckue coeuHeHHUs
BemectBa oprannueckrne 1 HEOPraHUYECKNUE, OTHOCUTEILHOCTh TOHATHUSL «OPTAHUYECKHUE
BelecTBay. [IpuurnHbl MHOr0OOpa3us OpraHnyecKuX COeTMHEHUN. XUMHUUECKOE CTPOCHHE
OpraHUYECKUX COeNUHEHUN. MONEeKyIsIpHBIE U CTPYKTYpPHbIE (DOPMYJIbI OPTaHUYECKUX
BEILIECTB.
MertaH u 3TaH: cTpoeHHe MojeKyls. ['opeHue meraHa u 3TaHa. [leruapupoBaHue 3TaHa.
IIpumeHnenue MeraHa.
XUMHAYECKOE CTPOCHUE MOJIEKYJIbI dTWIEHA. JIBoliHas cBsA3b. B3aumonencTBrue 3TuieHa ¢
BOJI0M. Peaknun nonmmepurszanuu dtuiieHa. [1oamsTuieH u ero 3HauyeHue.
[TonsiTe O mpenesbHBIX OAHOATOMHBIX CIHPTAX HA MNPUMEpPaxX METAHOJIA M ITAHOJA.
TpexaToMHbINM CIUPT — TIIULEPUH.
[lonsitue 00 anmpierujax Ha MpUMeEpe YKCYCHOTO anbiaeruga. OKHCIICHHE albleruja B
KHUCIOTY.
OnHOOCHOBHBIE TpeJeabHbIe KapOOHOBBIE KHUCIOTHI HA MPUMEPE YKCYCHOM KHUCTOTHI. Ee
cBoiicTBAa H npumeHeHue. CrTeapuHOBas KHUCJIOTA KakK TMPEACTABUTENb KUPHBIX
KapOOHOBBIX KUCJIOT.
Peakuuu sTepudukanui U MOHATHE O CIOXKHBIX 3dupax. JKupbl Kak CilOXKHbIE 3(PUpPHI
TJIMLEPUHA U KUPHBIX KUCIIOT.
[Tonsatue o0 amuHOKHcHOTax. Peakuuu mnonukoHaeHcanuu. benku, UX CTpoeHUE U
OuosoTUYeCcKas poJib.
[Tonsitue 00 yrneBomax. ['mroko3a, ee cBoiicTBa W 3HaueHue. Kpaxman u 1emnonosa (B
CpaBHEHUH), X OMOJIOTUYECKAS POJIb.
JemoHcTpanun. Moaenu MOJIEKyJl METaHa U JIPYyTuX YrieBOAOPOJOB. B3ammoneincteue
STWJIEHAa C OpOMHOW BOJOW M pacTBOpPOM IepMaHraHata kamus. OOpasmbl dTaHONA U
rmuepruHa. KadecTBeHHas peakuusi Ha MHOTOATOMHbIE CIUpThl. [losydeHune ykcycHO-
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sTUoBoro d3¢upa. OMbUICHHE XHUpa. B3aumMoaelcTBHE TIIOKO3bI C aMMHAYHBIM
pacTBOopoM oOkcuja cepeOpa. KadecTBeHHas peakius Ha Kpaxmai. Jloka3aTenbCTBO
HaTMYUs (PYHKIIMOHAJILHBIX TPYIIT B PACTBOPaX aMHUHOKHUCIIOT. ['opeHue 0eakoB (IepcTu
WM ITHYBUX TIEpbeB). LIBETHBIC peakuy OCITKOB.

JlabopaTopHbiec ombIThl. 14. M3roToBiacHHE MOACICH MOJEKYI YIICBOAOPOIOB. 15.
CgoiicTBa Tiunepuna. 16. B3aumopelictBue riaoko3bl ¢ ruapokcugom menu (1) 6e3
HarpeBaHus U Ipu HarpeBanuu. 17. BzaumonencTeue kpaxmana ¢ HOJIOM.

TEMA 6. O0001menne 3HaHUI 110 XMMHUH 32 KyPC OCHOBHOM IIKOJIbI

@U3NYECKHl CMBICH MOPSAKOBOrO HOMEpa »3JEMEHTa B IEPUOAUYECKON cucTreMe
xumuueckux anemeHtoB JI. WM. Menneneesa, HOMEpPOB Iepuoja W TPYIIIHL
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB 3JIEMEHTOB W WX COEAUHEHWI B MEpPUOAAX U
rpynnax B CBETE IIPEACTABICHUM O CTPOECHUM aTOMOB JJIEMEHTOB. 3HAYCHHE
NEPUOJNYECKOTO 3aKOHA.

TUIBl XUMUYECKUX CBS3€M M TUIIBI KPUCTAUIMYECKUX PEIIETOK. B3aMMOCBA3b CTPOCHUS U
CBONCTB BEILECTB.

Knaccupukanus XUMHYECKHUX peakUud MO pPa3IMYHbIM IpHU3HAKaM (YUCIO M COCTaB
pearupyomux U o0pa3yroIMXcs BEIIECTB; TEIJIOBOM 3(PQEKT; HCHOJIb30BaHHE
KaTajJn3aTopa; HalpaBlI€HUE; W3MEHEHHE CTeneHed okuciaeHust aTtomoB). [IpocTeie u
CJIOXHBIE BelecTBa. MeTaibl 1 HeMeTasulbl. ['eHeTnueckue psapl MeTamia, HeMeTaia u
nepexogHoro Meramia. Okcuipl (OCHOBHbIE, aM(OTEPHBIE U KHUCIOTHBIE), THIPOKCUIBI
(ocHoBaHusA, aM(pOTEpHBIC TUIPOKCUJIBI U KHUCIIOTHI) U COJIM: COCTaB, KiaccuPuKamus u
o0lIue XMMHUYECKHME CBOMCTBA B CBETE TEOPUHU AIIEKTPOJIUTHUYECKON AHCCOUMAlUU U
MIPEACTABICHUI O IPOLIECCAX OKUCIEHHUS-BOCCTAHOBIICHHUS.
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TemaTuueckoe INIAHUPOBAHUC 110 XUMHUHU 8 KJiacc

No
HasBaHue TeMbl O6miee = > 2
KOJIMIECTBO § = E E‘
JacoB ~ o 2
myyY
Bsenenue. 5 4 |Ilp.1
Tema 1 . | ATOMBI XUMHUYECKHX AJIEMEHTOB. 10 9 Kp.1
Tema 2. |[IpocTsie BenecTna. 6 6
Tema 3. |CoenMHEHUST XUMUYECKHUX IJIEMEHTOB . 14 12 |1Ip.2 Kp.2
Tema 4. |VI3MeHEeHUSs, TPOUCXOIAIINE C BEIICCTBAMH. 13 9 |IIp34,5 |Kp.3
Tema 5. [PacTtBopenue. PactBopbl. CBOMCTBa 20 17 | 1Ip 6,7 Kp.4
PacTBOPOB AJIEKTPOJIUTOB.
Bcero 68 S7 |7 4
1 monyroaue 2 IOJIYTO e TOJ
PaKTUYECKUE 1 6 7
KOHTPOJIbHBIE 1 3 4
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TemaTnueckoe INIAHUPOBAHUC 110 XUMHNH 9 kJacc

No
HaspaHue TeMbl O6miee = > 2
KOJIMIECTBO § = E E‘
JacoB ~ o 2
myyY
Benenue. 6 6
Tema 1.|MeTamibl 17 13 | TIp.1,2,3 |Kp.1
Tema 2.|Hemerasisl 25 21 | TIp.4,5,6 | Kp.2
Tema 3.|Opranndeckue BemecTna 9 8 Kp.3
Tema 4.{O00011eHNEe 3HaHNUI. XUMUA U )KU3Hb 11 10 Kp4
Bcero 68 58 |6 4
1 monmyroaue 2 MOJIyroJine roj
PaKTUYECKUE 1 6 7
KOHTPOJIbHBIE 1 3 4
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