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IVTAHUPYEMBIE PE3VJIbTATBI U3YUEHUWA YUEBHOI'O ITPEJIMETA

JIMUHOCTHALIE PE3VYJIbTATBI OCBOEHHWA YUEBHOI'O ITPEJMETA « XUMW A»

. BOCIIUTAHHE POCCUICKONW IPakKMaHCKOW MIAEHTUYHOCTU. MATPUOTHU3MA, JIIOOBH M YBaXKEHUS K
OTteuecTBy, 4yBCTBa TOPAOCTH 3a CBOK POMWHY, OCO3HaHME CBOEH STHUYECKOW MPUHAIIEKHOCTH,
3HAaHUE S3bIKA, KYJbTYPbI CBOETO HAPO/a, CBOErO Kpasi, OCHOB KyJbTYPHOTO Haclienus HapoaoB Poccuu
U 4YellOBEYECTBA, YCBOEHHWE T'YMAHUCTHUECKUX, MEMOKPATHUECKHX W TPATUIIHOHHBIX I[IEHHOCTEMH
MHOTOHAI[HOHAIBHOTO POCCHICKOTO 0OOIIECTBA; BOCITUTAHUE YyBCTBA OTBETCTBEHHOCTH M JIOJITa TEPeN
Poaunoii,

. bopMupoBaHHEe OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH
00y4arIuXCs K CAMOPA3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHBAIIMU K OOYYEHUIO U TIO3HAHUIO,
OCO3HAHHOMY BBIOOPY U MOCTPOEHUIO AajibHENIIel HHANBU IyaIbHOM TpaekTopun oOpa3zoBaHust Ha Oase
opueHTali B Mupe npodeccuii U npodhecCHOHANBHBIX MPEANOYTEHUH, C YYETOM YCTONUUBBIX
MO3HABATEJIbHBIX HHTEPECOB,

. bopMupoBaHHE IEIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAyKH W OOIIECTBEHHON MPAKTUKH, YYUTHIBAIOIIETO COIHANBLHOE, KYJbTYPHOE, SI3IKOBOE,
IyXOBHOE MHOTOOOpa3He COBPEMEHHOTO MUPA;

. (bopMupoBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO U AOOPOKEIATETHHOTO OTHOIIEHHUS K APYTOMY
YeJIOBEKY, €r0 MHEHUIO, MHUPOBO33PEHHUIO, KYJIBTYPE, SI3bIKY, BEpEe, MPAKAaHCKOMN MO3UIIUK, K UCTOPHH,
KYJBTYpPE, PEIUTHH, TPATUIMSIM, S3bIKaM, [IEHHOCTSIM HapoaoB Poccuu U HApOIOB MHUpPaA;, TOTOBHOCTH U
CHOCOOHOCTH BECTH AUAJIOT C APYTUMHU JIFOIBMH U TOCTHraTh B HEM B3aUMOTIOHHMAaHUS,

. OCBOEHHE COLMATBHBIX HOPM, TIPABHUIT TOBEACHHUSI, posiel U GOpM COLMATBHOM KU3HH B TPyIIIax
U cooOliecTBax, BKJFOYas B3POCHbIE U COIHANIbHBIE COOOINECTBA, y4acTHE B  HIKOJHHOM
CaMOYIIpaBIieHUH U OOINECTBEHHOW KM3HM B TPEAeaXx BO3PACTHBIX KOMIETEHIMH C y4ETOM
PETrHOHAJIBHBIX, STHOKYJIBTYPHBIX, COLMANBbHBIX U IKOHOMHYECKUX 0COOEHHOCTEIH;

. pa3BUTHE CO3HAHMUS W KOMIIETEHTHOCTH B pEIIEHWH MOpPAIbHBIX MpOoOJEM Ha OCHOBE
JUYHOCTHOTO BbIOOpA; (OpPMHUpOBAHHE HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOI'O TOBEIECHUS,
OCO3HAHHOT'O ¥ OTBETCTBEHHOT'O OTHOIIIEHHUS] K COOCTBEHHBIM TOCTYIIKAM,

. bopMupoBaHHe KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHMM W COTPYIHHYECTBE CO
CBEPCTHHKAMH, CTapIIUMU W MJIAIIINMH B TIpolecce oOpa3oBaTeNbHOH, OOIIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIENOBATEIBCKOM, TBOPUYECKOW U IPYTUX BUAOB AEATENbHOCTH,

. bopMupoBaHHe MOHUMAHMS IIEHHOCTH 3I0POBOTO U 0e30macHOTO o0pasa >KHU3HH, YCBOEHHE
NpaBUJ MHIUBHIYAJbHOTO M KOJUIEKTHBHOTO O€30MacHOrO MOBEAEHUS B YPE3BbIUAMHBIX CHTYyaIlHsX,
YTPOKAFOIIUX JKU3HHU U 3[JOPOBBIO JIFOIEH, TPAaBUII MOBEIEHHS HAa TPAHCTIOPTE U HA OPOrax;

. (bopMUpOBaHHE SKOJIOTUYECKOH KYJIBTYpbl Ha OCHOBE IPHU3HAHUS LIEHHOCTH JKU3HU BO BCEX €&

MPOSIBJIEHUSIX U HEOOXOMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHUS K OKPYIKAIOIIEH Cpee;

. OCO3HAaHUE 3HAYCHUA CEMbH B JKH3HHU YCJIOBEKA U O6H_IeCTBa; MNPUHATUE LHECHHOCTHU CeMeIHOM JKHU3HU,

YBAXKUTEIIBHOC U 3a00TIMBOE OTHOIIEHHUE K YJIEHAM CBOEH CEMBbHU,

. Pa3BUTUEC SCTETUYCCKOIO CO3HAHUA YE€PE3 OCBOCHUE XYNOXKECTBCHHOI'O HACJICANS HAPOAOB Poccun u

MHpa, TBOpquKOﬁ ACATEIIbHOCTH 3CTETUICCKOIO XapakTepa.

METAIIPEJIMETHBIE PE3VIIBTATHI OCBOEHHA YUYEBHOI' O IIPEJIMETA « XHMHA »

KJNTACC PEIYNATUBHbIE YY1 MO3HABATE/IbHbIE YY/, KOMMYHUKATUBHDIE YV
8 1. CamocToaTenbHo | 1. MNepepabatbiBath | 1. YMeTb opueHTUPOBATLCA

KNACC | aHanmsmpoBaTb ycnosua | MHpopmauuio, B cUTYauum obleHus,
OOCTVXKEHMA LEJM Ha ocHoBe | NpeobpasoBbiBaThb ee, | onpedensTb
BblAe/IeHHbIX yuntenem | npenctaBaate MHOOPMaUUID | KOMMYHUKaTUBHOE
OpPMEHTUPOB AEWCTBUIM B HOBOM | HA OCHOBE CXeM, MoAe/siel, | HamepeHue (cBoe
maTepuane. CooblEeHN, C BblaeneHMeM | MapTHepa, rpynnol),
2. PaboTtaTe No nNpen/oXKeHHOMY | cyllecTBeHHbIX OLUEeHMBaTL cTeneHb
nan CaMOCTOATE/IbHO | XapaKTEPUCTUK o0bbekTa U | peaamsaumm B obLEHUM,
COCTaB/IEHHOMY nAaHy, | NpeAacTtaBieHUEM nx B | TBOpYECKM NOAXOAMTb MpKU
MCMNOb30BaTb Hapaay C | rpadMyeckor WAM 3HAKOBO- | BbINOJAHEHUMU posieBbIX
OCHOBHbIMM OOMNOJHUTE/IbHbIE | CUMBOJINYECKOM dopme; | aencteumn, aZleKBaTHO

cpeacTea (cnpaBoYHylO | OCO3HaHHO BbIMO/IHATL | pearMpoBaTb Ha  HyXAbl



NUTepaTypy, CNOXHble npubopsl,

nocTpoeHUe peyeBoro

OPpYTruX.

KOMMblOTEP n Ap.), | BbickasbiBaHMA B ycTHOM U | 2. Ob6cyaaTb pas/nyHble
NPOrHO3MpPOBaTb a/ibTepHaTUBHbIE | MUCbMEHHOM dopme; | TOUKM 3peHUnsa N BbipaboTke
peLeHuns. npoBoANTb pediekcuio | obLiel nosnumm.
3. CamocTosiTeNbHO HaxoauTb | cobcTBeHHOM AeATenbHOCTM, | 3. YMeTb OTCTamBaTb CBOKO
MPUYMHBI  CBOErO  ycrnexa W | CaMOOLEHKY M | nosmumto KOPPEKTHbIM,
Heycrnexa, HaxoAuUTb Cnocobbl | CAMOKOHTPOJIb. HeBparkaebHbim criocobom.
BbIXO4a W3 cuUTyauuu Heycnexa, | 2. ConocTaiAaTb  pa3Hble | B AMUCKYCCUN ymMeTb
OCYLLeCTB/IATE  MO3HABATE/IbHYKD | TOYKM 3pPeHUss W pasHble | BblABWUraTb
pedieKkcnio OeNCTBUMIA, BHOCUTb | UICTOYHUKM MHPOPMALMK MO | KOHTPaprymMeHTbl,
KOPPEKTUBBI B BbINO/HEHMEe | 3a4aHHOM Teme; MOHMMAaTb U | NnepedpasnposaTb CBOKO
AencTeni. COCTaBAATb TEKCTbl | MbICAb (snagetb
4. ONTUMUCTUYHO BOCMPUHUMATE | Pa3/IMYHbIX KaHpoB, | MexaHU3MoM
AENCTBUTENBHOCTD, oTcTamBaTth | cobatogan HOPMbI | SKBMBAJEHTHbIX 3aMmeH).
npaso 6bITb «KaK B3pOCable», NnocTpoeHMA TEKCTa | YmeTb paboTaTb o
(cooTBeTCcTBME Teme, KaHpy, | pasanyHOM TEKCTOBOM
CTUIIO peyun 1 ap.); BblaenaTe | MHbopmaumei.
rNaBHyt® U U3BbLITOYHYIO
MHbopMaLMIo.
3. YmeTb penaTb BbiBOAbI U
3aK/IIOYEHNA O HamepeHusx
aBTopa WAM TNAaBHOWM MbICAU
TEKCTa, AeNaTb B3aMMOCBA3b
nHpopmaymm TEKCTa o
JINYHbBIM *KU3HEHHbIM
OMbITOM.
4. OcywecTBaATb CpaBHeHUe,
cepuauLuio U Knaccupukaumio,
CaMOCTOATESIBHO BblbMpasn
OCHOBaHWUSA U KpUTEPUM AN
YKa3aHHbIX JIOTNYECKUX
onepauni; CTPOMUTD
KNacCMUKaLMIO Ha OCHOBe
OUXOTOMMYECKOTO  AesieHUs
(Ha ocHoBe oTpULEaHMKA).
5. Bbigsurate runotesy no
peLleHuno npo6.iembil,
dopmynmpoBaTb 33agaum U
npeacTaBAATb pe3yabTaThbl
NpoekTHoM  paboTbl  nAM
nccnefoBaHus. AcHo,
JIOTMYHO W TOYHO M3naraThb
CBOKO TOYKY 3peHuns,
ncnonbsys A3bIKOBblE
cpeAcTBa, afeKBaTHble
obcyxdaemol npobaeme.
9 1. CamoctoaTtenbHo | 1. CamoctoATenbHO Bblgenate | 1. BpaTb Ha cebs
KNACC | dopmynumpoBaTe nosHaBaTesbHble | U GOPMYAMPOBaATL LEb; WHULUMATUBY B OpraHmU3auum

uenn, BbIXOAA 33  Npepdenbl
TpeboBaHUM Nnporpammbl,
BblABUMaATL coZepKaTesibHble
rmnoTessbl.

2. Lean COMpPOBOXKAATb
COCTaB/IeHMEM nnaHa nx

2. CamocToATeNIbHO CTaBUTb U
dopmynmpoeatb npobaemy,
apryMeHTMpoBaTb ee
aKTya/IbHOCTb;

3. OcywectBaaTtb
pacLUMpPEHHbIN NOWCK

COBMECTHOM [AeATe/IbHOCTH
(nenosoe nnaepcteo),

2. CnepoBaTb MOpaabHO
3TMYECKUM n
NCUXONOTUYECKMM

npuHUMnam obweHns ¢




OOCTUXEHMA, B KOTOpOM
YUYUTbIBAOTCA YC/IOBUA U CPeacTBa
OOCTUXEHMA, BblAENAOTCA

anbTepHaTUBHble cnocobbl
OOCTUXEHMA Lean U BblbupatoTcs
Hanbonee addeKTMBHbIE cnocobbl

OEeATENbHOCTM.
3. Tloabupate AnAa peleHUs
npobaembl (M3 npeANoOHKeHHbIX)

TEOPETMYECKYIO MOAENb pelleHuUs
WM Haxoau ee CaMOCTOATENbHO.
MporHosnposaTb passuTUe
NpOLECcCoB, pe3y/bTaTbl AEUCTBUI.
4. ApgeKkBaTHO ouUeHMBaTb CBOWU
BO3MOMHOCTU AOCTUXEHUA Ueaun

onpegeneHHOM  CNOXHOCTM B
PasMYHbIX cohepax
CaMOCTOATE/IbHOM AeATEIbHOCTM.
5. AOeKBaTHO oueHMnBaTb
TPYAHOCTM  y4yebHbIX  3adaHWi,
COOTBETCTBME TPYAHOCTU 33434M
30He  6AwKalwero  pasBUTUSA
yyalerocs.

6. AOeKBaTHO oueHMnBaTb
NpaBUIbHOCTb BbINO/IHEHMA
JeNCTBMM  Mno  pesyabTaty W
crnocoby AencTeni,
KOHTPO/AMpOBaTe  Ha  YypOBHe
NPOWU3BOJILHOTO BHUMaHMA,
pa3BuUTHE BHYTpeHHero
(MHTYWMTUBHOrO) KOHTpOAA.

7. Bnagetb HaBblKamMM
camoopraHusauum n

camoperynaumMm, CAaMOKOHTPOAA U
camoaHanusa.

MHbopmaLum c
MCMO/Ib30BaHNEM  PECYPCOB
6nbanoTeKk n NHTepHerT;

4. CospaBaTb W TBOPYECKM
npeobpaszoBbiBaTb  MOAEMN,
CXembl AN pelleHuA 3agad;

Bbl6UpaTb Hanbonee
3¢pdeKTUBHbIE crnocobbl
peleHus 3agad B

3aBMCUMOCTN OT KOHKPETHbIX
YC/I0OBUA M WMHAUBWAYaAbHbIX
ocobeHHocTeM

No3HaBaTe/IbHOTo CTUASA;
pas/IMyHble npuembl
CAylwaHus, yMeTb
onpegenatb TeMy, LUeAb,
Ha3HayeHMe TeKCTa.

5. TloHMMmaTb ABHYyO U
CKpbITYIO (noaTekcToByiO)

nHpopmaLUUM TEKCTa; peLlaTb
y4yebHO-No3HaBaTe/ibHble WU
y4yebHOo-NpaKkTU4ecKne
3a4a4n, Tpebyolmne NoJHOro
M KPUTUYECKOTo MOHUMaHUA
TEKCTa;

6. PopmmpoBaTb Ha OCHOBE
TEKCTa CUCTEMY apryMeHTOB
ana 0b0CcHOBaHMSA
onpegeneHHOM NO3ULUK;

7. Haxooutb crnocobbl
NpoOBEPKU MPOTMBOPEYMNBOM
nHpopmaLumn; OLEHMBATbL He
TOJIBKO coAgeprKaHue, HO U ero
dopmy, a B UesOM —
MacTepCTBO UCNOJIHEHUS.

8. CamocToAaTeNbHO pJaBaTb
onpeaeneHns MNOHATUAM Ha
MeXXANCLUMMNINHAPHOM
OCHOBe (C y4eTOM U3y4YeHHOro
mMaTepuana Ha  pPasAuYHbIX
npegmMmeTax); YyCTaHaB/AMBaTbL
NPUYNHHO-CAEACTBEHHbIE
CBSI3U n poaoBMAOBbIE

OTHOLUEHMUS;
9. CtpouTb AorMyeckue uenu
paccy»KaeHWH,

[0Ka3aTenbCTs; 0bBACHATD

ABJIEHWNA, MpPOLECChl, CBA3U U
OTHOLUEHWUA, BbIABAAEMble B
Xo4e AesTeNIbHOCTH.

10. CamocToAaTeNbHO
334yMblBaTb, MAaHUPOBATbL U
BbIMO/IHATL YYE€OHbIN MPOEKT;
OCYLLECTBNATD yyebHoe

COTPYAHMYECTBA, HA OCHOBe
YBaXMTE/bHOIMO OTHOLUEHMA
K NapTHepam,

3. OkasblBaTb MNomoWpb W
SMOLMOHA/IbHYIO
noagepXKy MapTHepam B
npouecce DOCTUXEHUS
obWwen UeAn COBMECTHOM
DEeATENbHOCTH.

4. O6becneynBaTe o0bmeH
3HaHUAMW MeXay YaeHamu
rpynnel  gAa  NPUHATUSA
apPeKTUBHbLIX pellueHnit. B
COBMECTHOM [OeATeNbHOCTU
YyeTKOo GopPMYINPOBaTL LIeN
rpynnbel M MO3BOJIATE ee
YYacTHUKam MpoABUTb cebs
ONA OOCTUMKEHMA L.

5. YuntbiBaTb "
KOOPAMHUPOBaTE OT/IMYHblE
OT cobCTBEHHOM MO3MUUK

ApYrnx noaen, B
COTpyAHUYeCTBE.
6. MNoHnmaTb

OTHOCUTE/ILHOCTb MHEHUN K

noaxoAoB K  pelleHu o
npobaembil, yMeTb
CpaBHMBATL pasauyHble
TOUYKM 3pEHUSA, Mpexae Yem
NPUHMMATD pelleHue,
NPOAYKTMBHO  pa3peluaTb
KOHOAMKTBI  Ha  OCHOBe

y4yeTa MHTepecoB M NO3UL M
APYTMX YYacTHUKOB, YyMeTb
KOPPEKTHO A0roBapMBaTbCcA

M npuxogutb K obwemy
MHEHUIO B  COBMECTHOM
0eATeIbHOCTH.

7. Bnagetb
MOHOI0TMYecKoM n
Ananornmyeckon  dopmamm
peYn B COOTBETCTBUM C
rpaMmaTUYECKMMMU n

CUHTaKCUYECKMMW HOpMaM#
POAHOrO A3bIKa.

OtobpaxaTb B peuun
cogeprkaHue cosepluaembIx
AelcTBUin B popme rpoMKOM

COLManNU3MPOBAHHON peun
M B ¢dopme BHYTPEHHEM
peuun.




nccnegoaHue C Hebo/bLLION

NMOMOLLbIO yuuTens;
BblABUraTb rmnoTesbl,
060CHOBbLIBATL WX, HaXoAWTb
MOWCK peleHus nyTem

npoeegeHUA UcCcaeOoBaHNA C
NMo3aTanHbIM KOHTpO/1eM n

KoppeKumei pe3y/bTaToB
paboTbl; MCNoab30BaTb
MaTemaTU4YeCcKue MeToAbl

nccieoBaHMA; UCMOb30BaTb
pasHoobpasHble  A3bIKOBblE
cpeacTBa MpU  M3NOXKEHUMU
npobaembl (o6pasHocTb,
JlorvKa); oLeHMBaTb
pe3y/abTaTbl AeATENbHOCTU U
MX TMpUMEHEeHMEe K HOBbIM
(HecTaHOApPTHbBIM,
TBOPYECKUM) CUTyaLMAM.

IMPEAMETHBIE PE3VYJIbTATBI OCBOEHWA YUEBHOI O IIPEJIMETA «XUMM A»

Tema: «Beenenne B xumuio. Illpeamer xumun»
Bemycknux nayuumecsi:
» PackpbiBaTh CMbICJ OCHOBHBIX MOHSITHHA: BELIECTBO, XMMUYECKUI 3JIEMEHT, OTHOCUTEJIbHASI ATOMHAs U

MOJIEKYJIIpHasi Macchl;

» Ha3bIBaTh XUMUYECKUE DJIEMEHTHI,

» BBIUUCIISITH OTHOCHTEJIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYEO MAacChl BELIECTB, a TAK)KE MACCOBYIO JIOJIFO
XUMHUUYECKOTO 3JIEMEHTA B COEIMHEHUAX Il OLIEHKU MX MPAKTUYECKONH 3HAYMMOCTH;

» co0noaaTh npaBuiia TEXHUKH 0€30MaCHOCTH MPH MPOBENEHUU HAOMIOASHUH U OMBITOB

Buinyckunuk nonyyum 603MOHCHOCH HAYYUMBCA:

» ONpeneNsTh POJib PA3IHYHBIX BELIECTB B IPUPOAE U TEXHHKE;

» XapakTepHu30BaTh METO/bl XUMHYECKOH HayKH (HaOrOIeHHe, CPABHEHHE, SKCIIEPUMEHT, U3MEpeHIe) U
UX POJIb B IO3HAHUU NPUPOJIbI

Tema: «<ATOMBbI XHMHYECKHX 3J1€eMEHTOB»
Bemycknux nayuumecsi:
» PackpbIBaTh CMbIC] OCHOBHBIX MOHSTHIA. aTOM, H30TOIIbI, XUMUYECKas! CBSA3b, JEKTPOOTPULIATEbHOCTD;

» OObsicHATb QU3NYECKHIA CMBICIT MTOPSIIKOBOTO HOMEPA dJIEMEHTA, HOMEpPa IPYIIbI, HOMEpPa MEPUOa;

> COCTaBJIATH CXEMbI CTPOCHUA aTOMOB MEPBBIX 20 3JICMCHTOB HepHOHquCKOﬁ CUCTECMBI
JI.1.Menneneera,

» pasnuuaTh BUIBl XUMUYECKOH CBSI3U. MOHHYIO, KOBAJICHTHYIO TOJISIPHYIO, KOBAJIEHTHYIO HEMOJSPHYIO U
METaJUTHUECKYIO;

» u300paxaTh 3JIEKTPOHHO-MOHHBIE (POPMYJIbI BELIECTB, OOPa30BAHHBIX XMMHUYECKUMH CBSI3SIMH Pa3HOTO
BHUOA.

BblnyCKHUK ROJYHYUM 603MONCROCMb HAYYUNIBCA.
» OCO3HaBaTh 3HAUEHHUE TEOPETUUCCKHUX 3HAHUH JJIA HpaKTH‘{eCKOfI JCATCIIbBHOCTH YCJIOBCKA,

» OIUCHIBATH HU3YyYCHHBIC OOBEKTHI KaK CUCTEMBIL, IPUMEHSA JIOTUKY CUCTEMHOTO aHAJIN3a

Tema: «lIpocTbie BemecTBa»
Bemycknux nayuumecsi:
» KJIacCU(pHUUUPOBATH XUMHUYECKHUE 3JIEMEHThI HA METAJLJIbl, HEMETAJUIbI, HHEPTHbIE 3JIeMEHTHI (Ta3bl) AJIsI

OCO3HAHUSI BAKHOCTHU YIIOPSIAOUYEHHOCTH HAYyYHBIX 3HAHUMH;
» BBIYHCIISITH KOJMYECTBO BEIECTBA, 00BEM HIIM MacCy MO KOJUYECTBY BEINECTBA,
Buinyckuuk nomyyum 603MOHCHOCH HAYYUMBCAL:




» pa3BHBAaTb KOMMYHHKATHBHYIO KOMIIETEHTHOCTD, UCIIOJB3Ys CPEACTBA YCTHOM U MUCbMEHHOMN
KOMMYHHKAIMH TPH paboTe ¢ TEKCTaMU Y4eOHUKA M JOTIOJHUTEIBHOM JTIUTEPATypOil, CIIPaBOYHBIMU
TaOIULIAMU;

»  MPOSIBIISITH TOTOBHOCTh K YBAKEHHIO MHOM TOYKHU 3PEHUS IPU OOCYKIEHUU PE3YIbTATOB BBIMOJHEHHOH
paboThI

Tema: «CoennHeHUs] XMMHYECKHX 3J1€MEHTOB»
Bemycknux nayuumecsi:
» ONpeneNsATh CTENeHb OKUCICHHS 3JIeMEHTa B COSMHEHHSIX,

> ONPCACIATh MPUHANJIC)KHOCTD BEIICCTB K OMPEACIICHHOMY KJIACCY HEOPTraHUYCCKUX BECIICCTB,

> pa3jiniatb OKCHOCPUMEHTAJIBHO KHUCJIOTBI U H_[é.]'IOLII/I, NnoJib3ysACb MHAWUKATOPaMH, OCO3HaBaTb
HeoOX0UMOCTh cobroaeH s Mep 0€30TacHOCTH Tipu OOpaIleHnH ¢ KUCIOTaMH U IEJI0YaMU.

> BBISIBJISITb 3aBUCUMOCTH CBOWCTB BCIICCTB OT CTPOCHUA HX KPUCTAJIMYECKUX peLHéTOK: HOHHBIX,
ATOMHBIX, MOJICKYJIAPHBIX, METAJININYICCKUX

» TPHUIOTOBJISITH PACTBOPHI C OTPENEIEHHON MacCOBO# 10l PaCTBOPEHHOTO BELIECTBA,

> COCTaBJIATH q)OpMy.]'IbI HEOPTaHUYICCKHUX COGI[I/IHGHI/Iﬁ 0 CTCNCHAM OKUCICHUA 3JIEMEHTOB, a TaKXKe
3apsiAaM HOHOB, YKa3aHHBIM B TaOJUIE PACTBOPUMOCTH KHUCJIOT, OCHOBAHHH U COJIEH;

BblnyCKHUK ROJIYHYUM 603MONCHOCMb HAYUYUNIBCA.
» HCIIOJIb30BaTh HpI/IO6peTeHHbIe 3HAHUA U YMCHUA B HpaKTH‘{eCKOfI JACATCIIBHOCTHU U HOBCGHHGBHOﬁ

JKU3HU OJIs1 MIPUTOTOBJICHUA paCTBOPOB SaHaHHOfI KOHUCHTpaLUUH.

Tema: «3MmeHeHus1, IPOUCXOASAIIHE C BeleCTBAMM»
Bemycknux nayuumecsi:
» TPUBOIUTH MPUMEPHI XUMHUECKUX MPOIIECCOB B MPHUPO/IE,;

» 1300paxaTh CYLTHOCTh XMMHUUYECKHX PEAKLUIl C TOMOIIBIO XUMHUYECKUX YPABHEHHIA;
» OOBSICHATB pa3in4HbIe CIOCOOBI KIaCCHPUKALIMM XUMHYECKUX PEAKLIU;
» TMPOBOJUTb XUMHYECKHE OMbBITHI U SKCIIEPUMEHTBI U OOBSICHATD UX PE3YJIbTATHI;

Buemycknux noayuum 603mM0o#CHOCHIb HAYYUMBCA.
» TIOHUMATb POJIb XUMUYECKUX MPOLECCOB, MPOTEKAOINNUX B MPUPO/IE,

» TpPaMOTHO 00palaThCsi ¢ BEIECTBAME B IOBCEIHEBHOW JKU3HHU.

Tem: «PacTBopenue. PactBopbl. CBolCTBa pPACTBOPOB 2JIEKTPOJIUTOBY
Bemycknux nayuumecsi:
» PacKpbIBaTh CMbIC]I OCHOBHBIX MOHSTUIH: PACTBOPBI, HJNEKTPOJIUT U HEIJIEKTPOJIHT, SIEKTPOIUTHIECKAS

JUCCOLMALINS, OKUCIIUTEb U BOCCTAHOBUTENb, OKUCIEHHUE U BOCCTAHOBJICHUE

» OOBSICHATD CYLIHOCTb PeaKLiii HOHHOTO OOMEHa,

» KinacCU(PHUIMPOBATH OKCHUIIBI U OCHOBAHMSI IO CBOMCTBAM, KUCIIOTHI M COJIH IO COCTAaBY,

» COCTaBJIATb YPABHEHHS DJIEKTPOJHUTUYECKON TUCCOIHAIIMK KHCIOT, MIENOYel, CONell;, MOJHbIE U
COKpaIléHHbIC MOHHBIC YPaBHEHUsS] Peakiuil oOMeHa, ypaBHEHHUS OKUCIHTEIbHO-BOCCTAHOBHUTEIBLHBIX
peaxkumii,

» COCTaBJIATh YPAaBHEHHS PEAKIHil, COOTBETCTBYIOIINX OCIEA0BATENBHOCTH (KIIETTOYKEY) MPpeBpaleHII
HEOPraHUYECKHUX BELIECTB PA3JINYHBIX KJIACCOB,;

» Ha3bIBaThb OOIHE XUMHYECKHE CBOMCTBA, XapaKTEPHbIE U KaKIOTO W3 KJIACCOB HEOPTaHHUYECKHX
BEIECTB. KUCJIOT, OCHOBAaHUMN, COJIEH,

» TPUBOIUTH MPUMEPHI PEAKIMH, MOATBEPKAAIOIINX XUMHUYECKHE CBONCTBA HEOPraHMYECKUX BEIECTB:
OKCHJIOB, KUCJIOT, OCHOBAHUN U COJIEH;

» COCTaBJIATb OKUCIUTENLHO-BOCCTAHOBUTENbHBIN OanaHC (IUisi H3YYEHHBIX PeaKInil) MO MPeaIoKeHHBIM
CX€MaM PEeaKIUi U OMpPENessiTh BEUIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENb B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIMSIX;

» TpOBOAWTH JTa0OPATOPHBIE OMBITHI, MOATBEPKIAIOIINE XHMHUECKHE CBOWCTBA OCHOBHBIX KIJIACCOB
HEOPraHUYECKHUX BEIECTB;

BblnyCKHUK ROJYHYUM 6O3MONCHOCMb HAYUYUNIBCA.
» COCTaBIIAATH MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPABHCHUS 11O COKpaH_IéHHbIM HOHHBIM YPaBHCHUAM,



» TPUBOIUTH MPUMEPHI PEAKIIHIA, MOATBEPKIAIONINX CYIIECTBOBAHME B3aUMOCBS3U MEKIY OCHOBHBIMU
KJIaCCaMU HEOPTraHUYECKUX BEILECTB,;

» WCIOJIb30BaTh MPHOOPETEHHBIE KITFOUEBbIe KOMIIETEHTHOCTH MPU BBIMOJIHEHHH UCCIIEN0BATENBCKUX
MPOEKTOB IO U3YYEHUIO CBOWCTB, CLIOCOOOB MOJYUEHUS U PACTIO3HABAHUS BEIIECTB;

» BBIABIISITH CYIECTBOBAHKME ME€HETHUECKOM B3aMMOCBSI3U MEXK/Y BELIECTBAMU B Psily: MPOCTOE BEIECTBO
— OKCHJ — THAPOKCHUI — COJIb.

OCHOBHOE COJAEP)XAHUE YUEBHOI'O KYPCA.
Beenenune

Xumust — Hayka 0 BELIECTBAX, ux CBOMCTBax u MIPEBPALLIEHUSIX.

[TonsiTHE O XUMHYECKOM 3JIEMEHTE U (hopMax ero CymecTBOBAHUS. CBOOOIHBIX aTOMAaX, MPOCTHIX U CIOXKHBIX
BelIEeCTBaxX

[Ipespamenns Bemects. OTINYMEe XUMHUYECKUX PEAKUUN OT Qu3nUecKkux siBJeHUH. Poyib XuMum B *KU3HH
YEJIOBEKA.

Kpatkue cBepgeHMsi W3 UCTOPUM BO3HUKHOBeHUs M pasButus xumuu. Ilepuon amxumun. IlonsAtue o
¢unocopckom kamue. Xumusi B XVI B. Paseurme xumuum Ha Pycu. Ponb OTE€YECTBEHHBIX YyUEHBIX B
CTaHOBJICHUH XMMHUYeCKOW Hayku - pabotel M. B. JlomonocoBa, A. M. byrneposa, I U. Menneneesa.

XyUMHYeCcKass CUMBOJIMKA. 3HAKW XUMHUYECKUX 3JIEMEHTOB U IPOMCXOXKAEHUE WX Ha3BaHWH. XHUMHUYECKUe
dopmynsl. UHaekcsl u koapduumenTsl. OTHOCHTENbHBIE aTOMHAsE U1 MOJIEKYJISIpHAs Macchl. Pacder MaccoBoi
JOJH XUMHYECKOTO 3JIEMEHTa 1O (hOPMyJIe BEIIEeCTBA.

IMepuonuyeckasi cucrtemMa xumudeckux sjemMeHToB J. M. MenneneeBa, ee CTPyKTypa: Majibie U OOJIbIIHE
NEePUOJIbI, TPYMIIbI U MOATPYNIbl (TiaBHas U nmodouHas). Ilepnoandeckas cuctemMa Kak CIpaBOYHOE mocobme
IUIs TIOJIy4€HUsl CBEJIEHUI O XUMHUYECKUX 3JIEMEHTax.

HemoHcTpaunu. Monenu pasJuyHbIX OPOCTBIX M CJOXKHBIX BELIECTB.KOJUICKLUS CTEKJISIHHON XHUMHYECKOMU
nocynbl. Kostekiusa MarepuanoB U U3AENHI U3 HUX HAa OCHOBE aliOMHHMS. B3aumopelicTBue mpamopa C
KHUCJIOTOW U MOMYTHEHHUE U3BECTKOBOW BOJIBI.

Jla6opaTopubie onbIThbl. 1.CpaBHeHHE CBOMCTB TBEPIBIX KPHUCTAJUIMYECKUX BELIECTB U pPacTBOPOB. 2.
CpaBHEHUE CKOPOCTH MCTIAPEHUS BOJ, OJIEKOJIOHA M STHJIOBOTO CIIUPTa ¢ (PHIIbTPOBAIBHON OyMarm.

Tema 1. ATOMBI XHMHYECKHX DJIEMEHTOB

ATOMBI Kak (opMa CymEeCTBOBAHUS XMMHUYECKHX 3JeMEHTOB. OCHOBHBIE CBEICHHMS O CTPOCHHH ATOMOB.
JlokazarenbcTBa CIOXKHOCTH cTpoeHust atoMoB. OmnbiTel Pesepdopna. Ilnanerapras Monenb CTPOSHHUS aTOMA.
CocraB aTOMHBIX sziep: MPOTOHBI U HeWlTpoHbl. OTHOCUTENbHAs aTOMHas Macca. B3aumocBs3b MOHATUN
KTIPOTOHY, CHEUTPOH», «OTHOCHUTEJIbHAs aTOMHasi Maccay.
UsmeHeHne uucia TPOTOHOB B siipe aromMa - 0Opa3oBaHHWE HOBBIX XHMHYECKHX 3JIEMEHTOB.
H3MmeHeHue dncina HEUTPOHOB B sape atoma - obpasoBaHue n30TonoB. COBPEMEHHOE OMpeneeHHne MOHATHUS
«XUMHUYECKUH ojaeMeHT». M30Tombl kak pasHOBUAHOCTH AaTOMOB OJHOTO XHUMHYECKOIO 3JIEMEHTA.
Onektponbl. CTpoeHue 3JIEKTPOHHBIX 000JI0YeK aTOMOB XMMHYECKHX 3JIEMEHTOB MaJibIX NiepuoaoB. [loHsTHe
0 3aBEPLIEHHOM YPOBHE.
[Tepnongnueckast cucrema xumudecknx snemeHToB J[. M. MenpeneeBa u CTpoeHHME aTOMOB. (PU3HUECKHIA
CMBICJI MOPSAKOBOrO HOMEPA 3JIEMEHTA, HOMepa IPyMIibl, HOMepa Nepuoaa.

HsMeHeHne uuciaa S5AEKTPOHOB HA BHEIIHEM DJJIEKTPOHHOM YpPOBHE AaTOMa XUMHUYECKOIO 3JIEMEHTa -
o0pa3oBaHHE TMOJIOKUTEIbHBIX M OTPHULATENbHBIX HMOHOB. MOHBI, 00pa3oBaHHBIE aTOMAMM METAJUIOB U
HEeMETaUIOB. [IpUYMHBI M3MEHEHUs] METANIMYECKUX M HEeMETAIMYECKUX CBOWCTB B MEPUOAAX WU TIPyINax.

ObpazoBanue OuHapHBIX coeauHenuil. [lorstre 06 norHOH cBsizu. CxeMbl 0Opa30BaHUS HOHHOM CBSI3H.

BsaumopeiicTBue aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXAy co00l - 00pa3oBaHUE IByXaTOMHBIX
MOJIEKYJI IPOCTBIX BelecTB. KoBaneHTHas HEMOMsIpHAs XUMUYECKas CBSI3b.

DNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.

B3anmopeiicTBue aTOMOB XHMHYECKHX 3JIEMEHTOB-HEMETAJUIOB MeXay cobol - oOpasoBaHue OWHApPHBIX
COEMHEHUN HEMETAJJIOB. DJIEKTPOOTPULIATEIbHOCTh. [IoHATHE O KOBaJeHTHOU mosipHOl cBsizu. [lonsTHe O
BAJICHTHOCTH KaK CBOHCTBE aTOMOB OOpa30BbIBaTh KOBAJICHTHbIE XUMHuUecKue cBsi3u. CocraBneHue (Gpopmyi
OMHApHBIX COCAMHEHUH MO BaJeHTHOCTH. HaxokneHne BaJeHTHOCTH 1o popmysie OUHAPHOTO COSMHEHUSI.



BsanmopeiicTBue aTOMOB XUMHUUYECKUX 3JIEMEHTOB-METAJIOB MEXIy cO0Oi - 00pa3oBaHMe METAUNIMYECKUX
kpuctajuioB. [IoHsATHE O METAITUYECKON CBSI3U.
HemoHcTpanuu. Moean aToMOB XUMHUYECKHUX 3JIEMEHTOB [leproaudyeckoi CHCTeMbl XUMHUECKUX 3JICMEHTOB
J. 1. Menneneesa.
JlabopaTopublie onbiThl. 3 .MojenupoBaHue NpPUHLMIA [EHCTBUS CKaHUPYIOINEro MHKpockomna. 4.
Hsrotosnenne mozenedl MOJeKyal OWHAPHBIX coeauHeHWi. 5. M3roTtoBieHwe MOmenw, WLTFOCTPUPYIOLIEH
CBOICTBA METAJUIMUECKOHN CBSI3H.

Tema 2. IIpoctbie BemecTBa

[Tonoxxenne MeTawIOB U HEMETAJJIOB B MEPUOANYECKON cUCTeMe xumudeckux saeMeHToB . M. MeHneneesa.

Basknelimue mpocThie BEIIEeCTBA - METAJUIBL JKEJIe30, aIIOMUHHN, KaJlbLWH, MarHui, HaTpui, kanud. O0mue

¢dusnyeckne CBOWCTBA METAJLIOB.

Baxneiimue mpocTble BellecTBa - HEMeTasulbl, 0Opa30BaHHBIE aTOMAMM KHCJIOPOZIA, BOAOPOAA, a30Ta, CEpBl,

docdopa, yriaepona. CiocoOHOCTP aTOMOB XUMHUYECKHX 3JIEMEHTOB K OOpa30BaHHUID HECKOJBKUX MPOCTHIX

BEIIECTB - AJUIOTpomus. AJIOTponHbIE MoaMdUKauu Kuciopona, (ocdopa m onoBa. Mertamumndeckue U

HEMETAJUTMYECKHE CBOMCTBA MPOCTHIX BemeCTB. OTHOCUTENBHOCTD JEJICHHUS MPOCThIX BEIIECTB HA METAJUIbI U

HEMETAaJJIbL.

ITocrosinHast ABoraapo. KomudectBo BemectBa. Monb. MomsipHast Macca. MoOJISIpHBIH 00BbeM Ta3000pa3HbIX

BewecTs. KpaTHble €OUHULIBI KOJMMYECTBAa BEIIECTBA — MIUUIUMOJIb M KHJIOMOJIb, MUWJUIMMOJISIpPHAs U

KUJIOMOJISIPHAST MAacChl BEIECTBA, MUIJUTUMOJIIPHBIA W KUJOMOJISIPHBI OOBEMBbI Ta3000pa3HBbIX BEIIECTB.
PacueTsl ¢ MCTHONB30BAHUEM MOHSITHI «KOJMYECTBO BEIIECTBA», «MOJIPHAS Macca», «MOJIAPHBIA 00BeM

ra3oB»,«IOCTOsTHHAS ABOTaApPOY.

Hemouncrpanun. [lonyyenne o3ona. OOpasubl Oenoro u ceporo o0jioBa, Oenoro u kpacHoro docdopa.

HekoTopble MeTamiel U HEMETAJUIbI ¢ KOJMYECTBOM BemiecTBa 1 Mojb. MomspHBIH 00BbEM razo00pa3HBIX

BELIECTB.

JladopaTopublie onbiThbl. 6 .O3HaKOMIICHME C KOJUIeKHHEeH MeTajuioB. 7.O3HAKOMJIEHHE C KOJJIEKLIUEH

HEMETAJIJIOB.

Tema 3. CoeannHeHHSI XUMHYECKHX JJIEMEHTOB
Crenenp oxucieHus. CpaBHEHHE CTENEHU OKHCJIEHUs U BajieHTHOCTU. OmpereneHue CTENEHU OKUCIEHMs
3NeMeHTOB B OWHapHbIX coenuHeHMsx. CocraBineHue Gopmyn OWHAPHBIX COEOUHEHUH, OOLIMI crocol mx
Ha3bIBAHUS.

bunapHble coenMHEHHs METAJJIOB M HEMETAJUIOB. OKCHIBI, XJOPHIbL, Cyibpuael u np. CocraBieHue Hux
bopmy.
buHapHbIe COCIMHEHMs] HEMETAJUIOB. OKCHABI, JIETY4YHE€ BOJOPOJHBIE COENMHEHMs, UX COCTaB U HEa3BaHUS.
IlpencraBurenu OKCUIOB: BOAA, YIVIEKUCIBIN a3 U HeralleHasi u3BecTo. IIpeacrasurenu neTydnx BOJOPOAHBIX
COEMHECHUN! XJIOPOBOJOPOA 151 aMMHaK.

OcHoBaHMs, WX COCTaB W Ha3BaHWs. PacTBOPUMOCTb OCHOBaHMU B Boje. Tabmuia pacTBOPHUMOCTH
THIPOKCUIOB U cosiell B Boae. lpencraBuTeny menodei: TMAPOKCHIBI HATPUsL, Kamus U Kanbiwst. [TonsTre 06
HUHAMKATOpax u Ka4eCTBEHHbBIX peaxLusx.

Kucnotel, ux cocrap u HazBaHusi. Knmaccudukaimus kucioT. [IpencraButeny KUCIOT. CepHAsi, COJITHASI W
azotHas. [lonsTre o mkane kucnorHocty (mkana pH). M3MeHeHue okpacku HHAUKATOPOB.

Conu kak MPOU3BOJAHBIE KHCJIOT M OCHOBaHUW. WX cocrtaB W Ha3BaHus. PacTBOpUMOCTh cosieli B BOIE.
[IpencraBurenu comneit: xjopun HaTpus1, kKapOoHaT u Gocdar KaIbLus.

AMop}HBIE 1 KPUCTAIUTUIECKHE BEIIECTBA.

MexmounekynspHble B3aUMOAENHCTBUA. THITBI KPUCTAJUNINYECKUX PELIETOK. 3aBUCUMOCTb CBONCTB BELIECTB OT
THUINOB KPUCTAININYECKUX PELIETOK.

Uuncrtele BemecTBa U cMecd. lIpuMepbl KUOKUX, TBEPAbIX U ra3oobpasHbix cmeced. CBOHCTBAa HYHCTBIX
BemecTB U cMmeceil. Mx cocraB. MaccoBass U oObeMHasi JOJU KOMIIOHEHTa CMeCH. PacyeThl, CBSI3aHHBIE C
HCIIOJIb30BaHHUEM MOHATHUS «IOJISY.

JMemoncrpanun. OOpasubl OKCHIOB, OCHOBAaHUM M cojeld. Monenn KpPUCTAJUIMYEeCKHUX PEIIETOK XJIOpHaa
HATpHs, aIMasa, YIJIEKUCIOro ra3a. KucioTHO-1en04uHble MHANKATOPBI, U3MEHEHHE UX OKPACKHU B Pa3IMYHBIX
cpenax. YHUBEpCAIbHBIN UHANKATOP U U3MEHEHHE €ro OKPACKU B pas3nnyHelx cpenax. llkana pH.

JladopaTopublie onbiThbl. 8. O3HaKOMJIEHHE C KOJUIEKIHEH OKCHIOB. 9.03HaKOMJIEHHE CO CBONCTBAMH
ammuaka. 10 KauecTBenHas peaxius Ha yriaekucislii ras. 11.Onpenenenune pH pacTBopoB KUCIIOTEI, LIENOYU U
Boabl 12.0npenenenne pH TMMOHHOTO U SIOJIOYHOTO COKOB Ha cpese mionos. 13.O3HakoMIIeHHE C KOJIJIe KIHeH



conefl. 14.03HakomiieHHE C KOJJIEKLMEH BEIeCTB C pPa3jMYHbIM THUIIOM KPUCTAIINYECKONW PpEeLIETKH.
UsroroBieHne Moaenei KpUCTauIndeckux pemeérok. 15.O3nakomeHne ¢ 00pa3noM ropHOH MOpPOABL.

Tema 4. M3meHeHus1, NPOUCXOaSIINE C BelleCTBAMH

[lonsiTue sIBICHUI KaK U3MEHEHUI, MPOUCXOASLINX C BELECTBAMH.

SIBneHus1, CBSA3aHHbIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOEHUS BELIECTBA MPHU MOCTOSSHHOM €ro COCTaBe, -

¢dusnueckue siBneHus. PU3HYECKUe SIBJCHWS B XUMHH, JUCTHILISIIUS, KPUCTAJUTU3AIWS, BBINAPUBAHUE U

BO3TOHKA BEIIECTB, HeHTpU(yTUPOBAHHE.
SIBneHus, CBSI3aHHbIE C W3MEHEHHEM COCTaBa BEILIECTBA, - xuMHUueckue peakuuu. [lpusHaku u yciaoBus

MPOTEKAHUS XUMHYECKUX peakunid. BrimeneHue TemioTel U CBeTa — peakuuu ropeHus. [loHstue o6 3k30- u

SHIOTEPMHUYECKUX peaKkLusx.
3aKOH COXpaHEHUsT MacChl BEIIECTB. XUMHUYECKHe YpaBHEHUs. 3HaUY€HUE WHACKCOB U KO3((PHUIIMEHTOB.
CocraBnenune YpaBHEHUH XAMHUYECKUX PEeaKLui.

Pacudersl mo xuMHueckuM ypaBHeHUsAM. Pernenue 3ana4 Ha HaXOXKIEHHE KOJMYECTBA BELIECTBA, MACCHI UM
o0beMa MPOIYKTa PEaKklHMH IO KOJHYECTBY BEIIECTBA, MAcce MJIM OObEeMy MCXOIHOTO BellecTBa. Pacuers ¢
HCIIOJIb30BAHUEM IOHSATHS «JI0JIs1», KOrZla HCXOAHOE BEUIECTBO NAHO B BUJAE PacTBOpa € 3aAaHHOM MacCOBOH
nonen PacTBOPEHHOTO BEIIECTBA WA COAEPKUT OIPENENEHHYIO JOJIO pUMecen.

Peaxuun paznoxenus. [lonsarue o ckopoctu xumuuecknx peakuuid. Karanusaropel. @epMeHTHI.

Peakuun coenunenus. Kartamurudyeckme W HekatamuTHueckue peakuuud. OOpaTtumble M HeoOpaTHMBbIe
peakLuu.

Peakuun 3ameenus. Psg akTHBYHOCTH METAJUIOB, €r0 UCMOJIB30BAHNUE MJI1 MPOTHO3UPOBAHUS BO3SMOXKHOCTH
MIPOTEKAHUsl PEAKLMi MEXIy MeTaylaMU U PacTBOpaMu KHUCJIOT. Peakuny BBITECHEHMs] OAHUX METAJIOB W3
PacTBOPOB UX COJIEH APYTrUMHU METaJUIaMHU.

Peaknuu oOmeHa. Peakuyu HefiTpanu3anuu. Y CJIOBHS MPOTEKAHUS Peakiuii oOMeHa B pacTBOpax A0 KOHIIA.
Tunel XUMHYECKUX PEAKLHl Ha MPUMEPE CBOMCTB BOIBL. Peakuus pas3joKeHUs - 3JIEKTPOaIu3 BoAbl. Peakiuu
COEVHEHUs] - B3aUMOJEHCTBHE BOABI C OKCHUAAMH METAUIOB W HEMETAJUIOB. YCJIOBHE B3aUMOACHUCTBUS
OKCHJIOB METAJJIOB U HEMETAJUIOB ¢ BOAOU. IloHsATHE «ruapokcuapl»y. Peakuiny 3ameinenus - B3auMOAEHCTBHE
BOJBI ¢ MeTayuiamu. Peakiin oOMeHa — ruipOJIi3 BELECTB.

Hemoncrpauuu. [Ipumveps! Pusnueckux sBIeHUH: a)lutaBieHne napaduna; 0)Bo3roHka oxa ninmn OeH30HHON
KHCJIOTBI, B)PAaCTBOPEHHE OKPAIIEHHBbIX coJiell; r)and¢y3ust AYMUCTBIX BELIECTB C TOPSINeH JaMIIOYKU
HakanuBaHus. llpuMepbl XUMHUYECKUX SIBJICHUH: a)ropeHue MarHus, (ocdopa; 0)B3amMOnEHCTBHE COJISTHOM
KHACJIOTBI C MpPaMOpOM WJIM MeJIoM; moJyiydeHue runpokcuaa menu (II); r)pacTBopeHHME MOJYYEHHOTO
THOPOKCHAA B KHUCIIOTax, 1) B3aumopneicreue oxcuma menu (II) ¢ cepHORl KHCIOTOW mNpHU HarpeBaHUW,
€)pa3JIoKEeHHEe MMePMaHraHaTa KaJlus, JK)Pa3jioKeHHE MEePOKCHAA BOJOPOa C MOMOIIBIO TUOKCHAA MapraHua u
KaTasa3bl KapTo(dest Hiil MOPKOBH, 3)B3aMMOACHCTBHIE Pa30aBISHHBIX KUCIOT C METAJIAML.

JlabopaTopusbie onbiTbl. 16 IlpokanuBanue Meau B MJaMeHU CIUPTOBKU. 17.3aMellieHHe MeOu B pacTBOpE
xyopuna meau (I1) xenezom.

Tema S. IIpakTukym 1.

IIpocreiimne onepanum ¢ BemecTBaMu

1 IlpaBuna TexHuku Oe3omacHOCTH mTpu padore B XuUMUUeckOM Kabmuere. Ilpuémbl oOpammenus c
nadopatopHbIM  000OpyZOBaHMEM U HarpeBaTelnbHbIMH mnpubopamu. 2. HabmogeHuss 3a HM3MEHEHUSIMH,
NPOUCXOSIIUMHU C TOpsiiell CBeYOH, W MX OMHCaHue (JOMAIIHUN SKCIEPUMEHT). 3. AHAIMU3 MOYBBI M BOJIBI
(momaurHmit skcniepuMent). 4.Ilpu3Haku XUMuU4eckux peakiuidt. S.IIpurotosyieHne pacTBopa caxapa U pacdér
€ro MacCOBOM JOJIM B PaCTBOPE.

Tema 6.
PacrBopenue. PactBopnl. CBoiicTBa pacTBOPOB 3JIEKTPOJUTOB

PactBopenne kak Ppusnko-xummuueckuil npouecc. [ToHsTre 0 ruxparax u Kpucrajuioruaparax. PactBopuMocTs.
Kpusble pacTBOpUMOCTH Kak MOJ€Ib 3aBUCUMOCTH PAacCTBOPUMOCTU TBEPIABIX BEIIECTB OT TEMIIEPATyphl.
HaceblieHHble, HeHAChIIEHHbIE U IEPEChILEHHbIE PACTBOPHI. 3HAUEHHE PACTBOPOB ISl IPUPOJIbI U CETIbCKOTO
XO35MCTBA.

[TonsiTre 00 37EKTPOSUTUIECKON TUCCOLMALINN. DIEKTPOJIUTBI U HEIJEKTPOIUTEL. MeXaHu3M AMCCOLUAINU
3JIEKTPOJIUTOB C PAa3JIMUHBIM TUIIOM XMMUYECKOH CBsA3U. CTeneHb AIeKTpoIuTHYeCKOl quccounanuu. CuibHbIe
U crabble HIEKTPOIIHTHI.



OcHOBHbIE TOJIOKEHUSI TEOPUM DJIEKTPOJIUTUYECKON auccouuanuu. MoHHble ypaBHeHUs peakiuil. Peakiuun
obmeHa UAyIIe hi (o) KOHIIA.

Knaccugukaiys MOHOB 1 UX CBOWCTBA.

Kucnotel, nx kmaccudpukanms. Jluccoruausi KUCIOT U UX CBOHCTBA B CBETE TEOPUHU SJICKTPOJIUTHUECKOMN
auccouuanuid. MonekysipHble M HOHHBIE YPABHEHUs PEaKLUi KUCIOT. B3auMonencTeue KUCaoT ¢ METaUIAMHU.
DNEKTPOXUMUYECKUA Psifl HANPSDKEHUH MeTajyioB. B3aumonelcTBhe KHCJIOT C  OKCHIAMH  METaJUIoB.
B3anmoneiicTBue KUCIOT C OCHOBAaHUSIMH - peakLusl HEHTpanu3auuu. B3aummonencTBue KHUCIOT C COJSIMH.
HcnonbzoBaHue TaOIHULIbI PACTBOPUMOCTH [T XaPAKTEPUCTHKH XHMHYECKHX CBOWCTB KUCIIOT.

OcHoBanus, wux kimaccupukanus. Jluccoumanuwst OCHOBaHMH M HUX CBOWCTBA B CBETE TEOPHHU
3JICKTPOJIUTHYECKON nucconmanuy. B3aumonelicTBue OCHOBaHUN ¢ cojsiMu. Hcmonb3oBaHue TaOMHITbI
PAaCTBOPUMOCTH JJIsI XapaKTePUCTHUKH XUMHUYECKUX CBOWCTB OCHOBaHWi. B3aumopaeicTsue 1enodel cC
OKCHJIAMH HEMETAJUIOB.
Conu, ux aAuMccouuanys U CBOWCTBA B CBET€ TEOPUU AJIEKTPONIMTHYECKOM auccoumauuu. B3zaumopeiictsue
COJIEH ¢ MeTaJlJlaMH, yCJIOBHUs MPOTEKaHUs STUX peakuuil. Bzaumoneiicreue cosell ¢ comsamu. Mcnonp3oBaHue
TaOJIUIIBl PACTBOPUMOCTH IS XapAKTEPUCTUKH XUMUYECKHUX CBOICTB COJIEH.

OGobmenne  ceemeHwit o0  okcupax, HMX  KjJacCHpUKauMM M XUMHYECKHX  CBOMCTBax.
I'enernyeckue psnbpl METAIOB U HEMETAUIOB. |'eHeTHdeckas CBsA3b MeEXAYy KJI1acCaMu HEOPraHHYECKHX
BELIECTB.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.

OmnpeneneHne CTENEHW OKUCICHHUS AT 3JIEMEHTOB, OOpa3yIOIIMX BEIIECTBA Pa3HBIX KiaccoB. Peakunu
HOHHOTO 0OMEHa M OKUCIIUTEIbHO-BOCCTAHOBHUTENbHBIE peakiuuy. OKHCIUTENb 1 BOCCTAHOBUTEIb, OKUCIICHUE
1 BOCCTAHOBJICHUE.

CocraBnenne ypaBHEHUH OKUCIUTENBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOTO OanaHca.

CpolicTBa MPOCTBIX BELIECTB - META/NIOB M HEMETAUIOB, KHUCJIOT M COJieil B CBETE€  OKUCIMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUM.

HemoHcTpanun. lcnbiTaHue BellecTB M HUX pPacTBOPOB  HA  3JIEKTPONPOBOJHOCTb.  3aBHUCUMOCTH
3JIEKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHLEHTpaluu. JIBHKEHNE OKPALIEHHBIX HOHOB B 3JIEKTPUYECKOM
nosie. B3aumopnelictBue IMHKAa C CcepoH, consHOW kucnoroi, xmopumom meam (II). T'openme wmarHums.
B3anmonelicTBue XJI0pHOH U CEPOBOAOPOIHON BOABIL.

JlaGopaTopHbie onbIThl. 18.B3anMonelictBue pacTBOpOB XJIOpHIa HATpUsl U HUTparta cepedpa. 19.Ilonyuenue
HEpPaCTBOPUMOIO THAPOKCHAA U B3aUMOJAEHUCTBUE €ro ¢ kucaoramu. 20.B3aumoneicTsue KHUCIOT C
OCHOBaHUsIMU. 21.B3auMoaeicTsre KUCIOT ¢ OKCHIAMH MEeTajuIoB. 22.B3auMonencTsiue KUcioT ¢ METalaMu.
23 B3aumopelcTBue KUCIOT ¢ coysiMu. 24 B3aumopeicTsue menodeil ¢ kuciaotamu. 25.Bsaumopnencrsue
miesiouer ¢ OKCUAAMHU HeMmetayyios. 260.B3aumonelictsue menoudei ¢ comsamu. 27.IlonmydeHne u cBOWCTBA
HEpPaCTBOPUMBIX OCHOBAaHHUN. 28 B3auMoaeicTBHE OCHOBHBIX OKCHUAOB C KUCIOTaMu. 29.B3aumopeiicrsue
OCHOBHBIX OKCHJIOB ¢ BOAOH. 30. B3auMOAeNCTBHE KUCIOTHBIX OKCHAOB C wienodamu. 31.B3aumonelicteue
KHCJIOTHBIX OKCHUAOB € BOAOWU. 32.B3aumopneiictBue coned ¢ xuciaoramu. 33.B3aumopneiicTsue coseid ¢
mienouamu. 34.B3auMopaeicTeue cosei ¢ coasMu. 35.B3anmonenicTere pacTBOPOB COJIEH C METAJIIaMU.

Tema 7.llpakTukym 2. CBoiiCTBa PACTBOPOB JIEKTPOJIUTOB.
Pemmenue SKCIIEPUMEHTAJIBHBIX 3a4a4.
O06o6menne 3HaAHMH 3a Kypc 8 Kiacca.

COAEPKAHUME KYPCA XUMHNH 9 KIIACCA

Beenenue.

O0mas xapakTepuCTHKA XHMHYECKHX JJIeMEHTOB U XMMHYecKHX peaxkuuili. Ilepuoguueckuii 3aKoH H
Ilepuoanueckas cucrema

xumuieckux 3aemenToB [, U. MenaeneeBa

XapakTepucTuKa 3JIEMEHTa IO ero nosoxeHuro B Ilepuogndeckon cucreme xumudeckux snementos . M.
Menpeneesa. CBoiicTBa OKCHIOB, KHCJIOT, OCHOBAHHH U cojiel B CBET€ TEOPUM DSJEKTPOJIUTUUECKOHN
JUCCOLMALIUU U OKUCJIEHUS-BOCCTAHOBJICHUSI.

[TonsiTue 0 nepexoaHbIX 3eMeHTax. AM(OTepHOCTD. [ eHeTHUeCKUil Psi IEPEXOTHOTO SJIEMEHTA.
Ilepunonuueckuii 3akoH u llepuoauueckas cucrema xumudeckux saeMeHToB /. M. Menneneesa.

XuMudeckasl OpraHu3anysi )KUBOH U HEXKUBOW NMPUPOABL. XUMUYECKUNA COCTAB s11pa, MAHTUU U 36MHOU KOPBL
XHWMHUYECKHUE 3JIEMEHTBI B KJIETKaX JKUBbIX OPraHu3MOB. MakpO- U MUKPOSJIEMEHTBHI.



OGoOuieHne cBeneHUH O XUMHUYECKHX peakiusax. Kmaccupukamuss XUMHUYECKUX PEaKLUil MO Pa3IUdHbIM
NpU3HAKAM. «YHCIO M COCTaB pPEardpyrolIuX M OOpa3yIOIIMXCS BEIIECTBY, «TEIUIOBOH 3(dexT»,
«HAIpPAaBJICHUE», «U3MEHEHHE CTENEHEH OKMCIEHUS 3JIEMEHTOB, OOpa3yILIMX pPeardpyromie BeleCTBay,
«(aza», «<MCTIOTB30BAHNE KATATH3ATOPAY.

IlonsiTne O CKOPOCTH XUMHYECKON peakuuu. PakTophl, BIHUAIOIINE HA CKOPOCTb XUMHYECKHMX PEaKLUH.
Karanmuzarops! u katanus. MTHruOuTOpel. AHTHOKCHIAHTHI.

JAemMoHCTpaumu.

Paznuunbie popmbr Tabmuner . M. Menneneesa. Moaenn aToMoB 3JeMEeHTOB 1—3-ro mepuonos. Mozenb
CTPOEHHMsI 3€MHOr0 Iiapa (MomepeyHslil pa3pes). 3aBHCUMOCTb CKOPOCTH XMMHUYECKOH PEeakmMU OT MPHPOIBI
pearupymoLux BeLIeCTB. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON peakLMH OT KOHLEHTPALUU pearupyrolux
BELIECTB. 3aBUCHUMOCTb CKOPOCTH XMMHMUYECKOH peaklUu OT IUIOIIAaAu CONPUKOCHOBEHMsI pPearupyrolinx
BEIIECTB (KKMUITALINHA CIOH»). 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOH PEaKIMU OT TEMIIEPaTyphbl pPearrupyroLnx
BeriecTB. [ oMOreHHsIH 1 reTeporeHHblil Karanu3el. @epMmenTaTuBHbIN KaTtanus. UHruOuposanue.
JladopaTopubie onbIThl. | IlonyueHne ruapokcuia LUHKA U UCCIICIOBAHUE €r0 CBONCTB.

2. Monenuposanue nocrtpoenus llepuoanyeckoin cucrteMbl xumuueckux snemeHtoB I M. Menpeneesa. 3.
3amerenne jkene3oM Menu B pactBope cyibdara menu (I11). 4. 3aBHCHMOCTD CKOPOCTH XUMHUYECKONW PEeaKLuU
OT TIPUPOJBI pearupyrolyux BeLleCTB Ha NpUMepe B3aUMOAEMCTBUS KUCIOT C MeTajulaMu. 5. 3aBUCHUMOCTD
CKOPOCTH XHMHYECKOM peakLuud OT KOHLEHTPALUHM pearupyrollux BeIleCTB Ha IMpUMepe B3aUMOAEHCTBUS
LIMHKA C COJITHOM KHCJIOTOM pa3JM4HON KOHLEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTU XUMHUYECKOHW peakluu OT
MJIOIIAM COTPUKOCHOBEHUS PEarupyrolux BemecTB. 7.MoaeanpoBaHue «KHUIALIETO Clos». 8. 3aBUCUMOCTD
CKOPOCTH XUMHYECKONH peakLMHd OT TeMIIepaTypbl PearupyroliuxX BELIeCTB Ha INpUMepe B3auMOJAENHCTBUS
okcuna menu (I1) ¢ pacTBOpPOM CepHOM KHCIOTHI Pa3IMYHON TEMIIEPATYPHL.

9. PasnokeHue mepokcuma Bomopona ¢ momomibio okcupaa Mapranua (IV) m kartamaser 10. OGHapyxeHue
KaTala3bl B HEKOTOPBIX MUINEBBIX mponykrax. |1.MHrubupoBaHue B3aMMOACHCTBHUS KHCIOT C METAJIAMU
YPOTPOIHHOM.

Tema 1. MeTanasl

Ilonoxenne wmeramoB B llepuoguveckont cucreme xumudeckux osnementos JI. M. Menneneesa.
Mertamunyeckass KpHUCTAJUTMUECKash peIleTka W MeTajulndeckas XuMHudeckas cBsi3b. OOmme Qusudeckne
cBoiictBa MerautoB. CIUIaBbl, HMX CBOWCTBA U 3HadYeHHe. XUMUUYECKHE CBONMCTBA METAJIOB Kak
BOCCTAaHOBUTEJIEH, a TakXke B CBETE€ WX IOJIOXKEHMsI B BJIEKTPOXMMMUYECKOM Ppsily HAIpPsDKEHUNH METalljIoB.
Kopposzust metamios u ciocodbl 0oprObI ¢ Het. Metaibl B ipupoe. Obmue crmocoObl UX MONTyYeHUsI.

O0masi XapaKTepHCTHKA IIEJOYHBIX MeTANI0B. Metamnel B mpupone. O0mue cnocoObl MX MOJyYEHUS.
Crtpoenue artomoB. Illenounble MeTajyipl — MPOCTHIE BellecTBa. BakHelInne COEIUHEHHUS LIENOYHbIX
METAJUIOB — OKCHIbI, THAPOKCHABI M COJH (XJOopuabl, KapOOHATHI, Cynb(paTbl, HUTPATbI), UX CBOWCTBA U
NpUMEHEeHHEe B HapoIHOM Xxo3siiicTe. Kanuiinbie ynoOpeHus.

O0mas xapakTepucTHKA 3J1eMeHTOB riaasHol noarpynns 11 rpynner.

Crtpoenue aromoB. IllenouyHozemenbHble MeTalIbl — TIPOCTbIE BelllecTBA. BakHelIine CcoequHEeHUs
IIEJIOYHO3EMENbHBIX METAJJIOB — OKCHIbI, TUAPOKCUABI M COJIU (XJIOPUABI, KapOOHATHI, HUTPATHI, CYIb(aThl,
¢docdater), X CBOHCTBA U MPUMEHEHHE B HAPOJAHOM XO3SIICTBE.

AJIOMUHHI.

Ctpoenne atoMa, pu3nyuecKre U XUMUYECKHE CBOHCTBA NMPOCTOro BemecTBa. CoennHEHNs aTFOMUHUST — OKCHJT
U TUAPOKCHA, X am(poTepHbI xapakTep. Bakuelimwue comn amomuHus. [IprMeHeHHE AMIOMUHHUS U €ro
COEAVHEHUN.

Keaeso.

Ctpoenue aToma, GU3MUECKME U XUMUYIECKME CBOMCTBA MpOCTOro Bemectsa. I eneTuueckue psjbl Fe'? u Fe
Baxnelimue conu xene3a. 3Hau€HHUE keje3a U ero COeIMHEeHNH I IPUPOIbl U HAPOAHOTO XO35MCTBA.
JAeMOHCTpaLMHU.

OO0pa31pl MWENTOYHBIX U IEJTOYHO3EMETbHBIX MeTaIoB. O0pasubl crulaBoB. B3anMonelicTBie HATPHsA, JINTHS U
KaJbLMs C BOJOH. B3aumopnelicTBue HaTpus W MarHus € KUCJIOpPOAOM. B3auMmoneicTBhe MeETauioB C
Hemertasuamu. Ilonydaenne ruppoxcunos xenesa (1) u (111).

JladopaTopHbie onbiThL. 12, B3aumoaeicTBrue pacTBOPOB KUCJIOT U cojiei ¢ Metaiiamu. 13. O3HakOoMIIeHHE C
pynamu xenesa. 14. OxpaiuBaHue MjiaMeHu COJISIMU LIETOYHbIX METAJIOB.

15. B3aumopericteue kanblus ¢ Bogou. 16.Ilonydenne ruapokcuaa Kanblust U HCCAEAOBAHUE €ro CBOWUCTB. 17.
IlonyueHne ruapoKCcuAa alOMHUHHUS U UCCIEAOBAaHUE €ro CBONCTB. 18. B3aumonelcTsue xesesa ¢ COJISTHON
kucinotoi. 19 Ilonyuenne rugpoxcunos xenesa (1I) u (II1) 1 u3yueHne ux cBOMCTB.

[pakTuxkym 1. CpoiicTBa METAJLTIOB M UX COEIUHEHHH

1. ITonyueHue 1 CBONMCTBA COEAUHEHUIN METAJIJIOB.
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2. PemeHue sKCIEpUMEHTAJbHBIX 3a/7ad Ha paclo3HaBaHWE U TNOJydYeHHE COEIMHEHUH MeTauloB U Ha
OCYILIECTBJIEHHE LEMOYKH XHUMUYECKHX mnpeBpaumeHuit. (IIpu o0eyxuacoeom nianupoeanuu npoeooumcs
mMOJIbKO npakmuveckas paboma 2)

Tema 2. HemeTannnsl

OO01ast xapakTepucTHKa HEMETaJUIOB: mnoioxkeHne B [lepuonudeckoii cucreme Xxummuueckux djaemMenTos J1. H.
MeHnneneeBa,0cOOEHHOCTH CTPOEHUST aTOMOB, 3JIEKTPOOTPUIATEIbHOCTh (D0) Kak Mepa «HEMETAUTMYHOCTIY,
psan 0. Kpucranannyeckoe CTpOeHHE HEMETANJIOB — IMPOCTHIX BelecTB. AyutoTponus. @Puznyueckue CBONHCTBA
HeMmeTanaoB. OTHOCUTENBbHOCTDh MOHATHH «METaJD) U «KHEMETaJLDy.

Boaopoa.

ITonoxxenne Bomopona B Ilepuonuueckoii cucreme xumuueckux snemeHToB JI. M. Menneneesa. Ctpoenue
aToma U MoJiekynbl. Puznueckre U XuMu4ecke CBONCTBA BOJOPOA, €ro MOoJydeHUe U IPUMEHEHHE.

Bona.

Crpoenue monekynbl. Bomoponnas xumudeckasi cBsi3b. Pu3nueckue CBOWCTBA BOABL AHOMAJHH CBOMHCTB
BoAbl. ['uapodunbHbie 1 ruapodoOHbIe BelecTBa. XUMUYECKUE CBOMCTBA BOABL. KpyroBOpOT BOMBI B MPUPOZE.
Bonoouncrtka. Aspanust Boabl. britoBble (uiabrpel. MunepanbHble BOAbL. JlucTHiuMpOBaHHAs BOAa, €€
MOJIy4eHUe U NPUMEHEHHe.

O0mas xapakTepuCTHKA raJIOreHOB.

Crtpoenue atomoB. IIpocTrie BelecTBa 1 OCHOBHBIE COEIMHEHHUS TaJION€HOB, UX CBONCTBA.

Kpatkue cBenenus o xjope, opome, ¢pTope u ione. [IpuMeHeHne TaloOreHOB U UX COENUHEHUH B HAPOIHOM
XO3SMCTBE.

Cepa.

CTtpoenne atoma, aJsIOTPOIUS, CBOHCTBAa M mMpuUMeHeHue pomOuueckoi cepbl. Oxcuaer cepsl (IV) u (VI), ux
noJylyueHue, cBoicTBa U npumeHeHue. CepHasi KUCIOTa M €€ COJIM, UX NMPUMEHEHHE B HapOJHOM XO3sHCTBE.
IIpon3BoACTBO CEPHOM KUCIOTHI.

A3or.

CtpoeHue aToMa U MOJIEKYJIbI, CBOHCTBA MPOCTOrO BelecTBa. AMMMAK, CTPOGHHE, CBOWCTBA, MOJIyuY€HHE U
npumMeHenne. Con aMMOHUS, UX cBoicTBa 1 npuMeneHue. Okcuabl azota (1) u (IV).

A30THast KHCJIOTa, €€ CBOiicTBa W mNpuMeHeHHWe. HwuTpaTel W HHUTPUTHL, TpoONeMa WX COIEp)KaHHS B
CENIbCKOXO3SHCTBEHHOM MPOAYKIIMU. A30THBIE YIOOPEHUS.

Dochop.

Ctpoenne aroma, amoTpomusi, CBOiicTBa Oemoro um KpacHoro ¢ocdopa, ux npumeneHune. OCHOBHbBIE
coenunenusi: okcun gpocdopa (V) u oprodochopHas kuciora, pocharsl. PocdopHbie ynoOpeHws.

Yraepoa.

Ctpoenne atoma, ajuioTpomnusi, cBoWcTBa Monmudukanwii, npumenenne. Okcuasl yriepoma (II) u (IV), ux
cBO¥icTBa U nprMeHeHne. KapOoHaThI: KaNbLUT, COMA, MOTAL, UX 3HAYCHHUE B MPUPOJIE U XKI3HH YEJIOBEKA.
KpemHuuii.

Ctpoenne aroma, KpUCTAJUIMYECKHH KpEMHHMI, ero cBoiictBa u mnpumeHeHue. Okcup kxpemuust (IV), ero
NpUPOJHblE pa3HOBUAHOCTU. CunuKaTbl. 3HAUYE€HHWE COEJUHEHUI KPEeMHHUs B JKMBOH U HEXMBON NpUpPOJE.
[TonsiTHE O CUIMKATHON MPOMBILLICHHOCTH.

JAemMoHCTpaumu.

OOpa3ipl rajoreHoB — MPOCTHIX BEIECTB. B3auMoneicTBHe TajJOreHOB C HATPUEM, C aIIOMHHUEM.
BriTecHenne xiopoMm Opoma WM HMOAAa W3 PACTBOPOB UX cOJiei. BiaumopeicTBue cephl C MeTajlaMH,
BOJOPOJOM U KHCIOpoJoM. B3aumonelicTBre KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Meapto. Ilornomenue
yrieM pacTBOPEHHBIX BEINECTB MJIM ra30B. BoccraHoBneHne Menu u3 ee okcuaa yriaem. O0pasibl MpUpOIHBIX
COeOMHEHUH xyopa, cepsl, (ocdopa, yraepona, kpemans. OOpas3ipl BaXKHEHITNUX ISl HAPOIHOTO XO3AHCTBA
cynb(haToB, HUTPATOB, KapOoHATOB, hocdaToB. OOpa3Lbl CTEKIA, KEPAMUKH, [IEMEHTA.

JlabopaTopHbIie ONBITHI.

20. ITony4yenue u pacno3zHasaHue Bogopoaa. 21.MccnegoBanue noBEpXHOCTH HATSKEHUS BOJIBL.

22 PacTBOpeHHE TepMaHTaHaTa Kajius WIM METHOTO Kymopoca B Boae. 23. I'maparanus 0O€3BOKEHHOTO
cynedpara menu (II). 24 M3rotoBneHne THUICOBOTO OTIedaTka.2S5 O3HAKOMIIEHHE C KOJUIEKIHEH OBbITOBBIX
¢uapTpoB.26. O3HAKOMIJIEHHE C COCTaBOM MHUHEpaibHOUW Boabl. 27. KadecTBeHHasi peakiusi Ha TaJlOT€HU-
noHbl. 28. llogydeHune U pacno3HaBaHue kuciaopoaa. 29. I'opeHue cepbl Ha BO3AyX€ U B KHUCJIOPOAE.
30.CroiicTBa pa3baBieHHO# cepHO kucnothl. 31. M3yuenme cBoiictB ammuaka. 32. Pacro3HaBaHue cosei
amMmoHus. 33. CaoiicTBa pas0aBiieHHON a30THOH KUCIOTHL. 34. B3aumoneicTBrue KOHLIEHTPUPOBAHHON a30THOH
KucinoTel ¢ Menpro. 35T openne ¢docdopa Ha BO3myxe u B kuciopone.36.PacnosnaBanue ¢ocdaros.37.
I'openune yrns B xucimopone. 38. IlonmydeHue yroabHOH KHUCIOTBI UM HM3ydeHue ee cBoucTs. 39. Ilepexon
KapOOHATOB B rUIPOKapOOHATHL



40. Pa3noxxenue runpokapbonara Hatpus. 41.I1loxyueHne KpeMHHEBOH KUCIOTHI U U3yYEHUE €€ CBOICTB.
IIpakTukym 2. CBolicTBa coeAHHeHHIT HEMETAJLIOB

1. Pemenne skcnepumeHTanpHbIX 3a1a4 no teMe «Iloarpynmna ranoreHosy.

2. Pemenne 3xcriepuMeHTaIbHBIX 3a7a4 10 TeMe«lloarpynmna kucnopona».

3. [Tonyuenue, coOupaHue 1 pacrno3HaBaHUE ra3oB (Ha MPUMEpPE KUCIOPO/a, aMMHaKa, YIIIEKHUCIIOTO rasa).
Tema 3. O6001meHHe 3HAHUI 110 XMMHH 32 KYPC OCHOBHOI IIKOJIbI.

IoaroroBka k rocyaapcreeHHoii urorosoii arrecrauuu (I'HA)

Ilepuonnueckuii 3axkoH u Ilepunoguyeckas cucreMa xumudeckux 35eMeHToB [l M. Menneneesa. @usnyeckuii
CMBICJ TIOPSIIKOBOTO HOMEpA 3JIEMEHTa, HOMEPOB MepUOJa U IPyMIbl. 3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB
3JIEMEHTOB U UX COEIMHEHUH B epuoJax U IpyMnnax B CBETe MPEACTABIEHUIN O CTPOEHUU aTOMOB 3JIEMEHTOB.
3HaueHHe MEepUOUYECKOTr0 3aKOoHAa. Buapl XUMHMYECKHMX CBsA3€Hl M TUIBl KPUCTAIIMUECKUX PEIIETOK.
Bsanmocss3b cTpoeHust U cBOICTB BelnecTB. Kitaccupukauns XUMUYECKUX PEAKLHiA MO Pa3IMYHbIM ITPH3HAKAM
(YMCIIO M COCTaB pearupyroIinx U 00pa3yIOIIUXCs BEIECTB; HATHIHE

rpaHunbl pasgena ¢a3; TermoBod 3(PQeKT, M3MEHEHHEe CTENeHel OKHCICHHs aTOMOB, HCIIONb30BaHUE
KaTaJIn3aTopa, HampaslieHne npotekaHus). CKOPOCTh XUMHUYECKUX PEeaKkUUd M (PaKTOpbl, BIMAIOLINE HAa HeEe.
O6paTuMOCTh XUMUYECKUX PEAKIHHA U CIIOCOOBI CMEIIEHNsI XUMUYECKOTO PABHOBECHS.

IIpoctble u crnokHble BeliecTBa. Mertauibl U HeMmeTajulbl. [ eHeTudeckue psAapl MeTaljia, HeMerajaia u
nepexonHoro Merajuia. OKCHIBI U THAPOKCHIBI (OCHOBAHMS, KUCIOTHI, aM(OTepHbIE THUAPOKCHIBI), conn. Mx
cocTaB, knaccupukanys u o01me XUMUIECKHE CBOMCTBA B CBETE TEOPUH SJIEKTPOJUTHUECKON TUCCOLIHALINH.

TEMATHYECKOE IVIAHUPOBAHUE C YKA3ZAHWUEM KOJIMYECTBA YACOB OTBOMMBIX
HA KAJKIYIO TEMY

Tema paszgena | KoauuecTso uacos
8 kuacc
BaeaecHue 5
ATOMLI XUMHUYCCKUX DJICMCHTOB 9
IIpoctric BemecTa 7
CoenuHeHus] XUMHUUYECKUX DJIEMEHTOB 14
M3MmeHEHMS, TPONCXOIIIIC ¢ BSIICCTBAMHU 13
Pacreopenue. PactBopsl. CBOHCTBA pacTBOPOB BJICKTPOJIUTOB. 20
HUTOI'O — 68u
9 KJace
006001meHre 3HaHMI O Kypey 8 Kiacca 4
XUMHUYECKUE PEAKIIHNH B PACTBOPax. 12
Hemeranmasl 1 UX COSIUHEHUA. 26
Metannnl 1 UX COeqUHEHUS 19
XuMHs 1 OKPY>KaroLiasi cpeaa 2
O06o0ueHne 3HaHUH 10 XMMHH 38 KYPC OCHOBHOM IIKOJIBI. 3
HUTOI'O — 66u




