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[Inanupyemble  pe3yabTaThl: NPUOOpETeHHE OOyJYaIOIMMKCS  ONbITa  pPa3HOOOpa3HOU
JEATETbHOCTH, TIO3HAaHUS W B  COOTBETCTBUU ¢ DepepanbHbIM  TOCYAapCTBEHHBIM
00pa3oBaTebHBIM CTAHJIAPTOM OCHOBHOT'O OOIIEro o0pa3oBaHUs yYalluecs IOJKHBI OBJIAJICTh
TaKMMH TTO3HABATEIHHBIMUA YYCOHBIMU JICHCTBUSMHU, KaK yMEHHE (POPMYITUPOBATH MPOOIEMY U
TUIIOTE3Y, CTABUTD IEJIH U 3a7]a4H, CTPOUTD TUTAHBI IOCTHKEHUS IICJICH U PEIICHUS MOCTABICHHBIX
3a/1a4, MPOBOJMUTH HKCIIEPUMEHT M Ha €ro OCHOBE JIeJaTh BBIBOJABI M YMO3aKJIIOUCHUS,
MPEACTABISITH UX M OTCTAaMBAaTh CBOKO TOYKY 3peHus. Kpome Toro, yuamuecs: 10KHBI OBIIAJIETh
NpUeMaMH, CBSA3aHHBIMU C OINpPEACIICHUEM IMOHSATUW: OrpaHUYUBATH WX, OIUCHIBATH,
XapakTepu30BaTh U cpaBHHMBaTh. Cleln0oBaTeNbHO, NP M3YyYEHWH XMMHH B OCHOBHOM IIIKOJIE
y4aniecst J0KHBI OBJIAJICTh YUeOHBIMU JEHCTBUSMU, TTO3BOJISIOIIUMHU UM TOCTUYD TUYHOCTHBIX,
MPEAMETHBIX U METANpeIMETHBIX 00pa30BaTeNbHBIX Pe3yabTaToB.OCOOCHHOCTH COJEp KaHUs
oOydeHHsT XMMHUU B OCHOBHOH IIKOJIE€ OOYCIIOBICHBI CHENU(DHUKON XUMHUU Kak HAYKH U
MOCTaBJICHHBIMH 3a7adamMu. OCHOBHBIMH TpOOJIeMaMU XUMHUHU SIBJISSFOTCS M3y4YEHHE COCTaBa U
CTPOEHHUSI BEUIECTB, 3aBUCUMOCTH UX CBONCTB OT CTPOCHHS, MOJYyYEHUE BEIIECTB C 33aJJaHHBIMU
CBOICTBaMH, UCCIIEIOBAaHUE 3aKOHOMEPHOCTEH XUMUYECKUX PEAKIIUi U MyTeHl yIpaBIeHUs UMH B
LEJISX MOJYyYEHHUs BEIIECTB, MAaTEpUaIOB, YHEPTUH.

[Ipennaraemoe nmocoOue Mo XMMHUHU PACKPBHIBAET BKJIAJl y4eOHOTO MpeIMeTa B JOCTHKEHHE LIeTei
OCHOBHOTO 00IIIero 00pa3oBaHUs M OMPEIEISICT BAKHEHIIINE COIepKaTeIbHbIC JIMHUN TIPEeIMETa:

e  «BEIIECTBO» — 3HAHWE O COCTABE M CTPOCHUH BEIIECTB, MX CBOWCTBAX U OMOJIOTHYECKOM
3HAYCHUH;

e «XMMHYECKas PEeaKIus» — 3HAHUE O MPEBPAILEHUSIX OJHUX BEIIECTB B APYyrue, YCIOBUIX
MPOTEKAHUS TAaKUX MPEBPAIICHUHN U CIIOCO0aX YIPaBICHUS PEaKIUSIMH;

e IIPUMCHCHHE BEIICCTB» — 3HAHHWE M OIBIT OE30MAaCHOTO OOpalIeHUs C BEIICCTBAMU,
MaTepuaIaMH U MPOIeccaMy, HEOOXOIUMBIMY B OBITY M Ha TIPOU3BO/ICTBE;

e (GI3bIK XMMHU» — ONEPUPOBAHHE CUCTEMOHN BAXKHEHIITMX XUMUYECKUX TOHITHH, 3HAHUE
XUMHUYECKOW HOMEHKJIATYpBI, T.€. UX Ha3BaHUA (B TOM YHCJIE U TPUBUAJIHHBIC), BIIaJICHUE
XUMHYECKON CHMBOJIMKON (XUMUYECKHUMH (OPMYTIaMU U YPAaBHEHUSIMH ), @ TAK)KE TpaBUiIa
nepeBoia UHPOPMAIIMK ¢ €CTECTBEHHOTO SI3bIKA Ha SI3bIK XUMHUU U 00paTH

3HaUUTENIbHOE MECTO B COJEPKAHMM Kypca OTBOJUTCS XHUMHUYECKOMY SKCIepuMeHTy. OH
MO3BOJISIET CHOPMHUPOBATH y YyUYalIUXCS CHEIUAIbHBIE TPEAMETHbIE YMEHHsS padoTarth C
XUMHUYECKUMH BEIIECTBAMH, BBIIIOIHSITH TPOCTHIE XUMUYECKHE OTIBITHI, HAYYUTh UX 0€30MacCHOMY
U DKOJOTUYECKH TPaAaMOTHOMY OOpaIlleHHI0 C BelIeCTBaMM B OBITY W Ha Mpou3BojCcTBE.B
porpaMMe IpeayCMOTPEHO pe3epBHOE BpeMs, TaK KakK peasibHas MPOJOIKUTEIbHOCTh Y4eOHOTO
rojia BCEr/la OKa3bIBAE€TCSI MEHBIIE HOPMATHUBHOM. B CBSI3M € Mepexo/loM OCHOBHOM IIKOJIBI HA
Takyto (opMy UTOTOBOII arTecTanuu, kak [ A, B Kypce peaycMOTpeHO BpeMsl Ha TOATOTOBKY K
HEH.
Y4eOHoe cofepxkaHue Kypca XUMUHU BKITIOYAET:
Xumus. 8 knacc. 684, 24 B HEZIENIO
Xumus. 9 knacc. 66 4, 24 B HEJET,
JIMYHOCTHBIMHM Ppe3yJbTaTaMM W3y4YeHHUs TpeaMera «XUMHsS» B 8 Kiacce SBISIOTCS
CJEIYIOIINE YMEHUS:
® 0CO3HaBaTh EIWHCTBO M IIEJIOCTHOCTh OKPYKAIOIIETO MHpPa, BO3MOXXHOCTH €r0
MMO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTIKCHHUH HAYKH,
® TIOCTENEHHO BBICTPAaWBaTh COOCTBEHHOE IEIOCTHOE MHUPOBO33PEHHE:  OCO3HABATh
MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa3oBaHHIO, B TOM YHCI€ M B paMKax
CaMOCTOSITENILHON JIEATEIEHOCTH BHE IIKOJIBI;
® OIICHMBATh >KU3HEHHBIE CUTyallUM C TOYKHU 3peHHUs Oe30macHOro obpa3a >XU3HU H
COXpaHEHUS 3/I0POBbS;
® OIEHUBATh SKOJIOTMUECKUI PUCK B3aMMOOTHOIIEHHUI YeT0BEKA U MIPUPOIBI.



q)OpMI/IpOBaTB OKOJIOTMYCCKOC MBIINUICHHUEC: YMCHUC OLCHUBATH CBOIO ACATCIBHOCTL U
MOCTYNKH APYTHX JIIOJCH C TOUKH 3PEHHS COXPAHCHHS OKPYKAIOIIEeH Cpesbl - rapanTa
KU3HH 1 OJIaromnoyyus Jioaei Ha 3eme.

MeTanpeaMeTHBIMH DPE3yJbTaTaMH H3Yy4YCHHS Kypca «XUMHsS» SBISETCS (OPMHUPOBAHHE
YHUBEPCAJIbHBIX yueOHbIX aercTBuii (VY /).
Pecynamusnvie YVII.

CaMOCTOSITENIbHO OOHApYKMBaTh M (HOPMYIUPOBATH Y4eOHYIO MPOOIEMY, ONPEAEISITh
1[eJTh YIeOHOM e TeIbHOCTH,

BBIJIBUI'aTh BEPCUHM PEIIECHUS ITPOOJIEMbl, 0CO3HABAaTh KOHEUHBIN Pe3yNbTaT, BBIOUPATh U3
IIPEUIOKEHHBIX U UCKaTh CAMOCTOSTENIBHO CPEACTBA JOCTHIKEHUS LIENH;

COCTaBJIATh (MHAUMBUYaJIbHO WIH B IPYIIIE) IUIaH PEIIEHUS IPOOIIEMBI;

paboTasi 1o 1Iany, CBEpSITh CBOM JACHCTBUS C LENIBIO U, IPH HEOOXOIMMOCTH, HCIIPABIISATH
OIIIMOKH CaMOCTOSITENBHO;

B JIMAJIOTe C YYUTEJIEM COBEPLICHCTBOBATh CAMOCTOSITEIbHO BbIpAOOTaHHBIE KPUTEPUU
OLIEHKHU.

Tloznasamenvruvie YVJ/I:

aHaAJIM3UPOBaTh, CPaBHMUBATH, KiacCU(UUUPOBATH M 0000IaTh (aKThl U SBICHHUSL.
BbIABISTE NPUYMHBI M CIICJICTBUS MPOCTHIX SIBICHUH.

OCYILIECTBISITh CpPaBHEHHE, KIACCHU(DHUKAIUIO, CAMOCTOSITENILHO BBHIOMpas OCHOBAaHUS U
KPUTEPUHU JUIS YKA3aHHBIX JOTHUYECKUX OIEpallyii;

CTPOUTH JIOTMUECKOE PACCYXKJIEHHE, BKJIIOYAIONIEEe YCTAaHOBJICHHE TMPUYHUHHO-
CJIIEJICTBEHHBIX CBS3EH.

CO3/1aBaTh CXEMaTHUYECKHE MOJEIU C BBIJCICHUEM CYIIECTBEHHBIX XapaKTePUCTHUK
0o0BEeKTA.

COCTABJISITH TE3UCHI, PA3JIMYHBIE BUbI IJIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).
peoOpa3oBEIBATH MHPOPMAITUIO W3 OJTHOTO BUJA B APYTOH (TaOJIHIly B TEKCT H TIp.).
YMETh OIpEeNsITh BO3MOXKHBIE HCTOYHHUKH HEOOXOIMUMBIX CBEICHUM, MPOU3BOIUTH
MOMCK MH(POPMAIUH, aHATHU3UPOBAThH U OLEHUBATH €€ TOCTOBEPHOCTD.

Kovmynuxamuenvie YYV/I:

CamocTosTeNbHO OPraHU30BBIBATh YUeOHOE B3aWMOJIEHCTBHE B rpymme (OmnpenessTs olmme
LEJIH, PACTIPEAETIATh POJIU, JOTOBAPUBATHCS APYT C IPYIOM U T.1.).
IInanupyemsle pe3yabTaThl OCBOCHHA Y4eOHOI0 peaMera
JlesaTenbHOCTh 00pa30BaTEIbHOIO YUPEXkKACHHUS 0011ero 00pa3oBaHus B 00yYeHUHM XUMHH JI0JIKHA
OBITH HalpaBJieHa HAa JOCTHKEHUE 00YJarOIIUMHUCA CIEIYIOIINX JUYHOCTHBIX Pe3y/1bTATOB:

1.

B LIEHHOCTHO-OPHEHTAIIMOHHOH c(epe - YyBCTBO TOPIOCTH 338 POCCHICKYI0 XMMHUYECKYIO
HayKy, TyYMaHHW3M, OTHOIIEHHE K TpPyAy, LEJIeyCTPEeMIICHHOCTh, CAMOKOHTPOJb U
CaMOOLIECHKA;
B TPYJ0BOH cepe - FTOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHeHIIel 00pa3oBaTebHOM
TPaeKTOpHUH;

3) B mo3HaBaTelbHON (KOTHUTHBHOM, MHTEJUIEKTYaIbHON) cepe —MOTHBAIUS yYEHUS, YMEHUE
YIPaBIATh CBOEH MTO3HABATENBHOM AEATEIBbHOCTBIO.

MertanpeaMeTHbIMH Pe3yJIbTATAMM OCBOEHUS BBHITYCKHHUKAMU OCHOBHOM IIKOJIBI MPOTPAMMBbI
110 XUMUH SIBJISIFOTCSL:

1.

BJIQJICHUE YHUBEPCAJIbHBIMH  €CTECTBEHHO-HAyYHBIMH CHOCOOAMHM  J€STEIbHOCTH:
HaOJroIeHne, U3MepeHne, SKCIIePUMEHT, y4eOHOe HCCIIeIOBaHUE; TIPUMEHEHUE OCHOBHBIX
METOJIOB MO3HAHUS  (CUCTEMHO-UH(OPMAIIMOHHBIM  aHaiu3, MOJEIUPOBAHUE)  JUIS
M3YYEHHUS Pa3IMYHbIX CTOPOH OKPYXKaroIIeH JeHCTBUTEIBbHOCTH;

UCIOJIb30BAHUE YHUBEPCAIBHBIX CIOCOOOB JIEATEIBHOCTH MO PEUIEHHI0 MpoOiIeM U
OCHOBHBIX UHTEIJIEKTYaJIbHBIX ONEPALMii: HCII0JIb30BAHNE OCHOBHBIX MHTEIUIEKTYAIbHBIX
onepauuii: GOpMyIHpPOBaHUE THIIOTE3, AHAJIM3 U CHUHTE3, CPaBHEHHE, O0000IIEHHE,
CUCTEMATH3all¥sl, BBIIBICHUE IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;



3. yMeHHue TeHepHpOBaTh UJIEH U ONPENCIATh CPEACTBA, HEOOXOIUMBIC IS UX PeaTH3allii;
4. yMmeHue OIpenessaTh LU U 3a/1a4M e TEeIbHOCTH, BHIOMpPATh CPEACTBA pealn3alluy Len
U TIPUMEHSATH UX Ha TIPAKTHKE;

5. HCHOJb30BaHUE PA3TUYHBIX HCTOYHUKOB JJIs MOMYYEHUS] XUMHUYECKON HHDOpMAaLIUH.
IIpenMeTHBIMH Ppe3yJbTATAMU OCBOCHHUS BBHIMMYCKHUKAMH OCHOBHOHM IIIKOJIBI MPOTPAMMEI I10
XUMUH SIBIISIFOTCSL:

1. B mo3HaBatenbpHOU cdepe:
- JlaBaTh OINpEJeNICHUs] M3YYECHHBIX IMOHSATHI: BEIIECTBO (XUMHUYECKUN 3IIEMEHT, aToM, HOH,
MOJIEKYJ1a, KPUCTATMUECKAs PEeIIeTKa, BEIIECTBO, MPOCTHIE M CIIOKHBIC BEIIECTBA, XUMHUECKAs
dbopMyina, OTHOCUTEIbHAS aTOMHAsi Macca, OTHOCUTENIbHAs MOJIEKYJIIpHasi Macca, BaJCHTHOCTb,
OKCHJIbI, KHCJIOTBI, OCHOBAHHS, COJH, aM(OTEepHOCTb, HHIUKATOP, MEPHUOIMYECKUI 3aKOH,
nepuoAnyuecKkas CcHcTeMa, Iepuoaudeckas TaOmuma, M30TOIbI, XHMMHYecKas  CBA3b,
AIIEKTPOOTPHUILATEIIEHOCTD, CTETIEHb OKHCIICHHUS, YIEKTPOJINT); XUMUYECKask peaKkus (XMMUYECKOe
ypaBHEHUE, TeHETUYECKasi  CBSI3b,  OKHCJICHHME,  BOCCTAHOBJIEHHE,  AJIEKTPOJIUTHYECKAs
JMICCOIMALIUS, CKOPOCTh XUMUYECKON PeaKium);
- hopmynupoBaTh nepuoanyeckuit 3akoH J.Ml.MenneneeBa u packpbiBaTh €ro CMbICI,
- OMHCHIBATh JEMOHCTPAIIMOHHBIE U CAMOCTOSTENIFHO MPOBEACHHBIC YKCIIEPUMEHTBI, UCTIONb3YS
JUTSL 5TOTO €CTECTBEHHBIN (PYCCKUM, POIHOI) A3BIK U S3bIK XUMHUH,
- OIIMCHIBATh M Pa3InyaTh H3yYCHHBIC KJIACCH HEOPTAHUYECKUX COSTMHEHH, IPOCTHIE U CIIOKHBIE
BEIIIECTBA, XUMHUUECKHE PEaKIUH;
- KITacCu()UIUPOBATh U3YYEHHBIE OOBEKTHI U SBICHUS;
- HaOJI01aTh IGMOHCTPUPYEMBIE U CAMOCTOSITETILHO MTPOBOAMMBIE OTBITHI, XUMUYECKUE PEaKIIUH,
NPOTEKAIOIINE B IPHPOJIE U B OBITY;
- JenaTh BBIBOJBl W YMO3aKIIOUEHUS W3 HAOIIOACHWM, W3YYEHHBIX XUMHYECKUX
3aKOHOMEPHOCTEW, MPOrHO3MPOBATh CBOWCTBA HEM3YYEHHBIX BEHIECTB [0 AHAJIOTHH CO
CBOICTBaMH U3y4YCHHBIX;
- CTPYKTYpHUPOBATh U3YYCHHBIN MaTepral U XUMUICCKYI0 HH()OPMAIIHIO, TIOTYICHHYIO U3 IPYTHX
HUCTOYHUKOB;
- MOJENUpPOBATh CTPOCHHUE AaTOMOB OJIIEMEHTOB IEPBOTO - TPETHETO IEPHOIOB, CTPOCHHE
NPOCTEUIINX MOJIEKYII.
2. B 11eHHOCTHO-OpHUEHTAIIMOHHOH cepe:
- aHaAIM3WpPOBaTh U OIEHUBATh TMOCIEACTBUS [UIsl OKpYXKAaromiel cpeibpl OBITOBOM U
MIPOM3BOJICTBEHHOH JIEATETHHOCTH YeJIOBEKa, CBI3aHHOMU C ImepepaboTKON BEIIECTB;
- Pa3bSICHATH Ha MpuMepax (MPUBOAUTH MPUMEPHI, MOATBEPKAAIOIINE) MATEPUATHLHOE €IUHCTBO
¥ B3aUMOCBSI3b KOMITOHEHTOB XMBOW M HEKUBOW MPHUPO/IBI M YEJIOBEKA KaK BAKHYIO YacTh ITOTO
eNHCTBA,
- CTPOHTH CBOE TIOBEJICHHE B COOTBETCTBHH C IPUHIMIIAMU OEPEKHOTO OTHOUICHHUS K IPUPOJIE.
3. B tpynoBoii cepe:
- IJTAHUPOBATH M MPOBOJUTH XUMUIECCKHII IKCIICPUMEHT;
- HCTIOJIh30BaTh BEIIECTBA B COOTBETCTBUU C MX MPEAHA3HAUEHUEM U CBONCTBAMU, OMMHUCAHHBIMU
B MHCTPYKITUAX 110 TIPUMEHEHHUIO.
4. B cepe 6e3o0macHOCTH KUZHEACITEILHOCTH:
- OKa3bIBaTh IEPBYIO IOMOIIL TMPH OTPABJICHUSAX, OXKOTaX M JIPYTHX TpaBMaX, CBSI3aHHBIX C
BEIIECTBAMHU U JJAOOPaTOPHBIM 000PYJOBAHUEM.
[IpumepHble HaNpaBJIeHHUs IPOEKTHOM JesiTeJIbHOCTH odyuarommxes. 1. Pabora ¢
MCTOYHUKAMU XUMHUYECKON HH(POpMAIIMT — UCTOPUIECKHE 0030pbI CTAHOBJICHUS U PA3BUTHS
W3YYCHHBIX TTOHITHIA, TCOPUH, 3aKOHOB; XKU3Hb U JICATEIHHOCTh BBIIAIONINXCS YICHBIX -XUMHUKOB.
2.AHanuTH4eckue 0030psl HH(GOPMAIIUHU TIO PEIICHUIO OMPECICHHBIX HAYIHBIX,
TEXHOJIOTUIECKUX, TPAKTHIECKUX mpodiieM. 3. OBlaieHne OCHOBAaMH XUMHUYECKOTO aHau3a. 4.
OBnajieHne OCHOBAMU HEOPTaHMUYECKOTO CHHTE3A.

TemaTnueckoe miiannposanue 8-9 kiace

TemaTuyeckoe iaHupoBanue (8 Kiacc)



Ne ypokoB Haspanwue pasnena, rimaB | KonrdecTBo yacoB
Bcero N3 HUx (POpMBI KOHTPOJIS)
KOHTPOJIbHBIX | MPAKTHYECKUX
pabot pabot

1 Baenenue 5 - 1

2 ATOMBI XUMUYECKUX 10 1 -
JJIEMEHTOB

3 ITpocTeie BemecTBa 8 1 -

4 CoenuneHus XUMUYECKUX 10 - 1
JJIEMEHTOB

5 H3meHeHus, 13 1 1
MIPOUCXOJISTINE C
BEIICCTBAMH

6 PactBopenue. PacTBopsl. 22 1 2
CaoiicTBa pacTBOpOB
AJIEKTPOJIMUTOB
UTOTO 68 4 5

Temarudeckoe rianupoBanue (9 kiace)
Ne ypokos Ha3Banue paznena, rias KonnyecTBo yacos
Bcero N3 Hux (hopmMbI KOHTPOIIS)
KOHTPOJIbHBIX NPaKTUYCCKUX
pabot pabot
1 BBenenue. Oo6mast 10 1 -
XapaKTePUCTHKA

XMMHYECKHX DJJIEMEHTOB H
XAMHYECKHUX peaKni
[lepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHUX 3JI€MEHTOB /JI.
N. Menpgeneena

2 MeTamsl 19 1 3
3 Hemerammer 27 1 3
4 O00011eH1Ee 3HAHUH 110 10 1 -
XUMUH 32 KypC OCHOBHOU
IIKOJIBI.
6 Htoro 66 4 6

Conep:xaHue 0CHOBHOI'O 00111ero 00pa3oBaHus M0 XuMuH 8-9 Kiacchl

Pa3zoen 1. Ocnoenvie nonamus xumuu (Yypo6eHb amoMHO-MOAEKYIAPHBIX NRPEOCHAG/IeHUIL)
[Ipenmer xumuu. MeToasl TO3HaHWS B XHUMHUU: HAOIIOJCHHE, SKCIIEPUMEHT, H3MEpEHHUE.
Hcrounnku xumMudeckoi nHGOpMAaIui: XUMHIeCcKas JuTeparypa, UHTepHer.

Yuctele BemecTBa U cmecu. Ounctka BemecTB. [IpocTeie u cnoxHbIe BeniecTBa. MeTamisl u
HEMeTaJUIbl. XUMHUYECKHI DJJIEMEHT, aToM, MOJeKyJa. 3HaKM XHMUYECKUX DSJIEMEHTOB.
Xumuueckasi popmyina. BaneHTHOCTh XuMu4eckux dneMeHToB. CoctaBienue Gpopmyrn OMHAPHBIX
COEIMHEHUI MO BaJEHTHOCTH aTOMOB XMMHMYECKHX 3JIEMEHTOB M ONpEENIEHHE BaJEHTHOCTU
ATOMOB XMMHUYECKUX DJIEMEHTOB 110 opMyamM OMHAPHBIX COSAMHEHUN.

OtHocutenbHast aToMHas Macca. OTHOCUTENbHas MOJEKyJsipHas Macca. MaccoBast 10
XUMHYECKOI0 3JIEMEHTA B CI0KHOM BenlecTse. KonnuectBo BemecTsa. Mousb. MosnsipHast macca
U MOJISIPHBIN 00BEM.

®dusnueckue SBIEHUA U XUMUYECKUe peakuuu. [Ipu3Haku u ycrnoBusl MPOTEKAHUS XUMUYECKUX
peakiuii. 3aKOH COXpaHEHUsS MAacChl BEUIECTB INpPU XMMHUECKHUX peakuusx. XHUMHUYECKHe
ypaBHeHUsA. KodQPUIMEHTH B ypaBHEHUAX XUMHUYECKHX PEAKIMi KaK OTHOIICHHS KOJIUYECTB
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BEIIIECTB, BCTYNAIOIIUX M OOpa3yloIIMXCs B pe3ysbTaTe XUMHUYecKoil peakuuu. IIpocreiimme
pacyeTsl 0 YPaBHEHUSIM XMMUYECKUX PEaKIIHil.

OcHOBHBIE KJIaCChl HEOPraHUYECKUX coenuHeHuil. HoMeHKiaTypa HeopraHM4ecKHX BEILECTB.
Kucnopon. Bozayx. I'openne. Oxcuabl. OKCUIbI METAIOB W HeMmeTawioB. Bomopoa. Bopa.
Ouncrtka Boabl. Aspanus BoAbl. B3aumoaeicTBue Boibl ¢ OKCUAAMH METAJIIOB U HEMETAJUIOB.
Kucnotsl, knaccudukanuss U CBOWCTBA: B3aUMOJICHCTBUE C METajlaMH, OKCHUJAMH METaJlJIOB.
OcHoBaHus1, Ki1accu(pUKaIMs U CBOMCTBA: B3aUMOJICHCTBUE C OKCUIaMU HEMETAIIIIOB, KHCJIOTaMH.
AmdotepHocTs. KucinotHo-ocHOBHBIE uHAMKaTOphl. Conu. Cpemnue conm. BzammopeiicTtBue
cojel ¢ MeTajslaMd, KHCIOTaMHu, mienodaMu. CBs3b  MEXJy OCHOBHBIMHM  KJlaccaMu
HEOPraHWYECKUX COETUHECHHUI.

[lepBoHayanbHblE MPEACTABICHUS O €CTECTBEHHBIX CeMelcTBax (TpyImax) XUMHYECKHX
3JIEMEHTOB: IIEJIOYHbIE METAJUIbI, TAJIOT€HBI.

Pazoen 2. Ilepuoouueckuii 3aKOH u nepuUOOUUECKaAs CUCHEMA XUMUYECKUX IIEMEHMOE
/. U.Menoeneesa. Cmpoenue seutecmea.

[lepuoguueckuit  3akoH.  Mcropust ~ OTKpBITUS ~ IEPUOAMYECKOTO 3aKOHA.  3HAUYEHHUE
MEPUOIUYECKOr0 3aKOHA JJI PA3BUTHUS HAYKHU.

[lepunomuyeckasi cucTeMa Kak €CTeCTBEHHOHAYYHAas KJIACCH(PHUKAIMA XUMHUYECKHX SJIEMEHTOB.
Tabnuunas ¢opma mpencTaBieHUs KilacCU(PUKAUKW XUMUYECKUX dyneMeHToB. CTpykTypa
tabnuiel «llepuoanueckas cuctema xumuueckux anemeHtoB . . MenneneeBay. dusnueckuii
CMBICT MTOPSIIKOBOTO (AaTOMHOI'0) HOMEpPa, HOMepa Meprojia U HoMepa IpyMIbl (U1 2JIEMEHTOB A -
rpymnn).

CtpoeHue aToMa: po U IEKTpoHHAas 00omouka. CocTaB aTOMHBIX sIep: MPOTOHBI U HEHTPOHBI.
W3otonbl. 3apsx aroMHOro  sjpa, MaccOBO€ YHUCIO U  OTHOCHUTEIbHAs AaTOMHas
Macca. DIeKTpoHHas 000JI04Ka aToMa. DJIEKTPOHHBIE CIIOM aTOMOB 3JIEMEHTOB MaJIbIX MIEPUOJIOB.
XuMuYeckasi CBA3b. DNEKTPOOTPULIATENbHOCTh aToMOB. KoBaneHTHasi HemossipHas U MOJIsipHas
cBs3b. loHHAas CBA3b. BaneHTHOCTH, CTENEHb OKUCIICHHUS], 3apsi/i HOHA.

Pazoen 3. Muozooopazue xumuueckux peaxyui.

Knaccudukanus XUMHUYECKUX pEaKIMii: peakuu COEAMHEHHUsS, pa3JOKEHUs, 3aMelleHus,
oOMeHa, 9K30TEPMHUYECKHE, SHAO0TEPMUYECKUE, OKHCJIUTEIbHO-BOCCTAHOBUTEIIBbHBIE,
HEeoOpaTHMbIe,00paTUMBIE.

CKopoCTh XMMHUECKUX peakinil. @aKkTOphl, BIAUSIONINE Ha CKOPOCTh XMMHUYECKUX PEaKIIUM.
PacTBopbl. DnekTponauTHueckas AUCCOLMALMA. DJIEKTPOIUTHI U HEIEKTPOIUThl. KaTHoHBI M
aHMOHBI. J/lucconmanus coJied, KMCIOT U OCHOBAaHHWM B BOJHBIX pacTBOpax. Peaknuu MOHHOIO
oOMeHa B pacTBOpax AJIEKTPOJIUTOB.

Pa3zoen 4. Muozooopasue seuiecme.

EcrecTBeHHble ceMmelcTBA XMMHMYECKMX 3JEMEHTOB METalIoB W HeMmeTauioB. OOmas
XapaKTepUCTHKAa HEMETAJUVIOB Ha OCHOBE MX TMOJIOXKEHHS B NEPUOAMYECKON CHCTEME.
3aKOHOMEPHOCTH H3MEHEHMs (PU3NYECKMX M XUMHUYECKUX CBOMCTB HEMETAJIOB — IPOCTHIX
BEIIECTB, UX BOJOPOAHBIX COCAMHEHUMN, BBICIINX OKCHJIOB M KUCIOPOACOJAEPKAIIUX KHUCIOT Ha
IIPUMEPE JIEMEHTOB BTOPOI'O ¥ TPETHETO NIEPUOOB.

OOmiass xapakTepuCTHUKa METAIJIOB Ha OCHOBE HUX IOJOXKEHHS B MEPUOAMYECKON CHCTEME.
3aKOHOMEPHOCTH HW3MEHEHMs (U3NYECKHX M XHUMHYECKHX CBOWCTB METAZIOB — IPOCTHIX
BEIIECTB, UX OKCUJOB U THAPOKCUIOB Ha MPUMEpPE JIEMEHTOB BTOPOTO U TPETHETO MEPHOOB.
AmopotepHble coenuHeHHs amroMHHMA. OOmas XapakTepUCTHKA >Kele3a, €ro OKCHIOB H
TUIPOKCH/IOB.

Pazoen 5. Ikcnepumenmanvnas xumus

JleMOHCTPAILMOHHBIH U JabopaTopHbIi dkcniepuMeHT. 1. [Ipumeps! ¢pusznueckux sBieHui. 2.
[IpuMepbl XUMHUYECKUX PEAKIUN C SIPKO BBIPAKEHHBIMU M3y4aeMbIMU Mpu3HaKaMu. 3. Peakuuu
COETMHEHUS,Pa3lIOKEHUs, 3aMelleHns, oomMeHa. 4. Peaknuu, WUIIOCTpUPYIOIIUE CBOICTBA U
B3aMMOCBSI3M OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEAMHEHUHU. 5. ONBITHI, HIUIIOCTPUPYIOLINE
3aKOHOMEPHOCTH  M3MEHEHHMs  CBOMCTB  ILEJIOYHBIX  METAJUIOB M  TajoreHoB. 6.
OnbpIThI, HJUTIOCTPUPYIOLME  3aKOHOMEPHOCTM  M3MEHEHUS  CBOWCTB  T'MAPOKCHUAOB U
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KHCJIOPOJICOIEPXKAIUX KHUCIOT 3JIEMEHTOB OJHOro nepuoja. 7. Ilpumepsl oxkuciauTenbHO-
BOCCTAHOBUTEIBHBIX peakinil.8.DakTopbl, BAUSAIONIME HA CKOPOCTh XUMUYECKUX PEAKIUM.
9.Ilpumepsl 3HAO- H dK30TepMHueckux peakuuid. 10. CpaBHEHHUE IEKTPONPOBOJIHOCTH
PacTBOPOB JJICKTPOJUTOB W HedeKTpoiauToB. 11. Peaknun wmonHoro oomena. 12. OmbIThl,
WITIOCTPUPYIOIINE (PU3UUECKUE U XMMUYECKHE CBOWCTBA U3YyYaeMBIX BEILIECTB.

IIpakTuyeckue padorsl 8 kiaace 1. [IpaBuna TexHUKM 0€301TaCHOCTH MPU pabOTE B XUMUYECKOM
kabunere. Ilpuemsr oOpamienuss ¢ nabopaTopHbIM O0OpYJOBaHMEM U HarpeBaTEIbHBIMU
npubopamu. 2. [IpuroroBienue pacTBopa caxapa U pacyeT ero MacCoOBOM JIOJU B pacTBOpE

4. YcnoBusl TEYEHHSI XMMUYECKUX PEAKIUI MEXKIY pPaCTBOPAMHU IEKTPOJIUTOB /10 KOHIIA.

5. PelieHne skciepUMEHTANIBHBIX 3a7a4.

IIpakTyeckue padorbl.9 kaace 1. OcyiecTBieHHE LENOYKHM XUMHUYECKUX MPEBPALICHUM. 2.
[lonyyenue u cBolicTBa COEOMHEHHUM MeTayuioB. 3. PelleHune sKCIEpUMEHTANIBHBIX 3aJ1a4 Ha
pacrno3HaBaHME U MOJIyYEHUE COEIMHEHUIN METaJIOB. . PelieHne s3kcrepuMeHTalbHbIX 3aJa4 110
teme «lloarpynna kucnopona». 5. [Tonyuenue, coOupanue 1 pacro3HaBaHUE ra3oB.

Pacyernble 3amauu. 1.BbeuncieHre OTHOCUTEIBHOM MOJEKYISIPHOM © MOJSPHOM MacChl
BEleCcTBa MO €ro XUMu4yeckoi dopmyne. 2. Pacuer MaccoBoi 101N XMMHUYECKOTO 3JIEMEHTa B
coenuHeHuH. 3. Pacuer MaccoBOM 10U pacCTBOPEHHOTO BEIIECTBA B pacTBOpe. 4. Boruncnenus no
XMMUYECKUM YPABHEHUSIM MAacChl WJIM KOJIMYECTBA BEIECTBA OJHOTO M3 YYacCTBYIOLIUX WIIU
MOJIYYAIOLIMXCSl B pEAKIIMKU COETUHEHHH 110 U3BECTHOM Macce WiIM KOJIMUYECTBY BEIIECTBA APYTrOro
COEIMHEHMUSI.

JINYHOCTHBIMH pe3yJbTaTaMM H3Y4YEHUs] HIpeaMmeTa «XHUMHUS» SBISAIOTCS CIEAYIOLUE
YMEHUSA:

Oco3HaBaTh €JMHCTBO U LIEIOCTHOCTh OKPY’KAIOIIET0 MUPa, BO3MOKHOCTH €0 I03HABAEMOCTH

U 00BSICHUMOCTH Ha OCHOBE JJOCTHUKEHHUM HAYKH.

[TocteneHHO BBICTpauBaTh COOCTBEHHOE 1I€I0CTHOE MUPOBO33PEHUE:

OCO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpPa30BaHMIO, B TOM YHCJIE U B paMKax
CaMOCTOSITENIbHOM J1€ATEIbHOCTH BHE ILIKOJIbL;

OIICHUBATh JKU3HEHHBIE CUTYAIlUU C TOYKU 3PEeHUs 0€30MacHOro 00pasa >KU3HHU U COXPaHEHUS
3JI0pOBBS;

OIICHUBAThH SKOJOTUYECKHUM PUCK B3aUMOOTHOILIEHUH Y€JIOBEKA U MIPUPOIBL.

BbiOupate mocTynku, HalleJIeHHbIE Ha COXpaHeHHEe M Oepe’kHOE OTHOLIEHHE K HPHUPOJIE,
O0COOCHHO JKMBOM, n30eras MPOTHUBOMOJOKHBIX IMOCTYNKOB, TMOCTENEHHO y4yach U OCBauBas
CTpAaTEruio palMoOHaIbHOTO MPUPOAOIOIHE30BAHNUS.

Cpeocmeom pa3eumusi JTUYHOCTHBIX PE3yNbTAaTOB CIyKaT y4ueOHBIH MaTepuan H
MPOJYKTUBHBIE 33/1aHUs YUeOHMKA, HAIlEJIEHHbIE Ha 6-10 JIMHUIO Pa3BUTHUSI — YMEHHE OLIEHHUBAThH
MIOBEJICHHUE YEJIOBEKa C TOYKU 3PEHMsI XUMUUECKOW 0€30MacHOCTH MO0 OTHOLIEHHUIO K YEJIOBEKY U
pUpoJIE.

MertanpeaMeTHbIMH pe3yJlbTaTaMu H3Y4YeHHs] Kypca «XUMHS» sBiIsSeTcS (OpMUPOBaAHUE
YHHMBEpCaIbHbIX YueOHbIX Aeiictuii (VY ]).

Pecyiamusnvie YVJI.

CamocTosTeTbHO 00HAPYKUBAaTh U (POPMYIUPOBATH YUCOHYIO TIPOOJIEMY, OTPENETSATh IIENb
y4eOHOI e TeTbHOCTH, BEIOUPATh TEMY MIPOCKTA.

BbiiBurate Bepcuu pemieHus NpoOsieMbl, OCO3HABaTh KOHEUHBIM pe3yibTaT, BBIOUPATH W3
IIPEJVIOKEHHBIX M NCKATh CAMOCTOSITENIBHO CPENCTBA JOCTUKEHUS LIEIH.

CocTaBnsiTh (MHIMBUIYaJbHO WJIM B TpYIIeE) IUIAH pelieHus MNpoOaeMbl (BBIIOIHEHHS
IIPOEKTA).

Paboras mo muaHy, cBepATh CBOW JNEUCTBUS C LIETBbIO M, MPU HEOOXOIUMOCTH, UCTIPABIATH
OLIMOKH CaMOCTOSATENBHO.

B nwmanore ¢ yuuTeneM COBEPIIEHCTBOBAaTh CAMOCTOSTEIbHO BBIPAOOTAaHHBIE KPUTEPUU
OLICHKH.

CamMocTosATeIbHO 00HApYKUBATh U GOPMYIUPOBATH MPOOIEMY B KIACCHOMN U MHIAUBUAYAIbHON
y4eOHOI e TeTbHOCTH.




BoeigBurate Bepcuu pemieHusi MpoOJieMbl, 0CO3HABAaTh KOHEUHBIM pe3yibTaT, BbIOWpATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEICTBA JOCTUKEHHUS LIEIH.

CaMocCTOSTEIbHO OCO3HABAaTh MPUYHHBI CBOETO yCIIeXa WM HEycleXa U HaXOIUTh CIIOCOOBI
BBIXO/Ia U3 CUTYyallUU HEycIexa.

Cpeocmeom ¢hopmuposanusi peryassTUBHBIX Y Y ]l cyKaT TEXHOIOTHS MPOOIEMHOTO TUaiora
Ha OJTame M3y4YeHHs] HOBOIO MaTepuajga W TEXHOJIOTHUS OLIEHHMBaHUSA 0Opa30BaTEIbHBIX
JOCTHKEHUH (y4eOHBIX YCIIEXOB).

llosnasamenvnvie YVJI:

AHaIM3UpOBaTh, CPABHUBATH, KIACCUPHUIIMPOBATH U 00001ATh (DAKTHI U SBJICHUSA. BBIBIATH
MPUYUHBI U CIEJCTBUS MPOCTHIX SIBICHUM.

OCyIIecTBISITh CpPaBHEHHE, CEpPHAIMIO W KJIACCU(UKAIMIO, CAaMOCTOSITEILHO BEIOHpas
OCHOBaHUS U KPUTEPUU JUIsl YKa3aHHBIX JIOTUYECKUX OIepaliii; CTPOUTh KJIACCHU(PUKALUIO Ha
OCHOBE IMXOTOMHUYECKOTO JIeJIeHNs (Ha OCHOBE OTPULIAHUA).

CTpouTh JIOTUYECKOE PACCYKIEHUE, BKIIIOYAIOIIEE YCTAHOBJICHHE MPUYUHHO-CIIEICTBEHHBIX
CBs3EH.

CoznaBaTh CXeMaTHYECKHE MOJIEIU C BBIJICICHUEM CYIECTBEHHBIX XapaKTEPUCTUK 00BEKTA.

CocTaBsTh TE3UCHI, Pa3JINYHbIE BUbI JIAHOB (IIPOCTHIX, CIIOKHBIX U T.11.). [IpeoOpazoBbIBaTH
uH(GOPMAIIMI0 U3 OJIHOTO BUJA B APYroi (Tabnuily B TEKCT U Mp.).

BrruuThiBaTh BCE YPOBHH TEKCTOBOW MH(POPMALIUH.

YMeTh ompenessTh BO3MOKHBIE UCTOUHUKH HEOOXOAMMBIX CBEICHHH, MPOU3BOJIUTH MOUCK
uH(pOpMallii, aHAJIU3UPOBATh U OLIEHUBATH €€ JI0CTOBEPHOCTb.

YMeTh UCHONIB30BaTh KOMITBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUHA KAaK MHCTPYMEHT
JUIsL TOCTUKEHUSI CBOMX IieJiel. YMeThb BbIOMpaTh aJieKBaTHbIE 3aJau€ WHCTPYMEHTaJbHbIE
POrpaMMHO-aINapaTHBIE CPEICTBA U CEPBUCHI.

Kommynuxamusnvie YVJI:

CaMoCTOATEIbHO OPraHU30BbIBaTh y4eOHOE B3aUMOACHCTBUE B TpyIie (OmpeAensiTs o0ime
LEJIH, PACTIPEAEIIAT POJIU, JOTOBAPUBATHLCS APYT C IPYIrOM U T.J.).

OTtcTanBas CBOIO TOUKY 3pEHUSsl, IPUBOAUTH aPTYMEHTHI, MMOATBEPKAAs UX (paKTaMu.

YMeTh B3MISIHYTh Ha CUTYAlMIO C MHOM MO3ULIMU U IOTOBAPUBATHCS C JIFOAbMH MUHBIX TO3ULUI.

Cpeocmeom popmuposanus KOMMYHHKATUBHBIX Y VY]l cimykaT TEXHOIOTHs MpPOOIEMHOTO
quanora (moOyKJaroUMil M MOJABOAAIIMI JAManor) W pabora B MajblX TpyIIax, TaKke
HCIIOJIb30BAaHUE HA YPOKAX AJIEMEHTOB TEXHOJIOTMHU MPOJYKTUBHOTIO YTEHUSI.

IIpeaMeTHBIMH pe3yJbTATAMM U3YUYEHUS TIPEAMETA «XUMHUD) SIBISIFOTCS:

1.B nmo3HaBarenbHOI chepe:

J JaBaTh OMNPEICICHUS W3YYCHHBIX TOHATHN: «XUMHYCCKHHA DJIEMEHT», «aTOM», «HOHY,
«MOJIEKYJIa», <«IPOCTBIE M CIIOKHBIC BEIECTBA», «BEIIECTBO», «XHMHYecKas (opmyiay,
«OTHOCHTEJIbHAS aTOMHAs Macca», «OTHOCUTEIIbHAS MOJICKYJSpHAs Maccay, «BAJICHTHOCTHY,
«CTETICHb OKHUCIICHHSI», «KPUCTALUTUYECKAsi PEIICTKa», «OKCHUIBD, «KHUCIOTBI», «OCHOBaHUS,
«comy, «aM(pPOTEPHOCTEY, «HHIUKATOPY, IICPUOJTUUSCKUN 3aKOHY, «IIEPHOTUIECKas TaOIuIay,
«U30TOMBIY, «XUMHUECKAs CBS3bY, «IJICKTPOOTPUIIATSIBHOCTY, «XUMHUYECKAs PpEaKIusy,
«XUMHUYECKOE ypaBHCHHUE», «TCHETHYECKas CBS3b», «OKHCICHHUE», «BOCCTAHOBJICHHEY,
«QIEKTPOTUTHYECKAS TUCCOIHALIUY», «CKOPOCTh XUMUYECKON PEaKIum»;

b OoIucaThb JACMOHCTpallMOHHBIC n CaMOCTOSATCIIbHO IIPOBCACHHEIC XHUMHUYCCKUC
9KCIICPUMCHTBI;

b OIMUCBIBATH W Pa3JIM4aThb M3YYCHHBIC KJIACCBI HCOPTaHUYCCKUX CoeﬂHHeHHﬁ, IMPOCThIC U
CJIOKHBIC BEIIECCTBA, XUMHUUCCKHUE PCAKIINU,

b I(J'IaCCI/I(bI/II_II/IpOBaTB HN3YUCHHBIC 00BEKTEI U SIBJICHUSA,

b ACIaTb BBIBOABI W  YMO3AKJIOUCHUA U3 Ha6J'IIO)IeHI/II71, HU3YUYCHHBIX XHUMHUUYCCKHUX

3aKOHOMEPHOCTEH, IIPOrHO3UPOBATh CBOWCTBA HEW3YUEHHBIX BEILIECTB [0 AaHAJIOTHMU CO
CBOMCTBAMH U3yYEHHBIX;



o CTPYKTYPUPOBATh M3YYEHHBIH MaTepual U XUMHUYECKYI0 MH(POPMALUIO, MOTYyYCHHYIO W3
JIPYrUX UCTOYHUKOB;

o MOJIEJIMPOBATh CTPOEHHUE ATOMOB AJIEMEHTOB 1-3 1epro0B, CTPOEHUE MPOCTHIX MOJIEKYIT,
2. B 11IeHHOCTHO - OpUEHTalMOHHOH cdepe:
o AHAIM3UPOBATh M OIEHUBATh TIOCICACTBHS ISl OKpPYKAWOIIEH Cpelabl OBITOBON W

IPOM3BOJICTBEHHOH JI€ATEIbHOCTH YENIOBEKa, CBA3aHHOM C
nepepadoTKOM BEUIECTB;
3. B tpynoBoii chepe:

* IPOBOJIUTh XUMHUECKUI SKCIIEPUMEHT;
4. B chepe O6e30macHOCTH )KUZHEACATSIBHOCTH:

* OKa3bIBaTh IIE€PBYI0 IIOMOIIb IPU OTPABJIECHHUX, OXOrax M JAPYrMX TpaBMaxX, CBS3aHHBIX C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYJOBAHUEM.
* XMMUYECKOH CUMBOJMKH: 3HAKOB XMMHYECKHX 3JIEMEHTOB, (DOPMYJ XUMHUECKUX BEILECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;
* BOKHEHIIMX XUMHUYECKUX MOHATUN: XMMUYECKUNA 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEJIbHbIE
aTOMHasi ¥ MOJICKYJISIpHAs MacChl, HOH, XUMHYECKasi CBSI3b, BEIIECTBO. KIIACCH(HUKAIIHNS BEIIECTB,
MOJIb, MOJISIpHAsi Macca, MOJIAPHBI 00BbeM, XUMHMYECKas peaklus, KiaccuuKauus peaxiui,
AIIEKTPOJIUT U HEAJIEKTPOJIUT, FINEKTPOIUTUYECKAS IUCCOLMALINS, OKUCIIUTENb U BOCCTAHOBUTED,
OKHCJICHHE U BOCCTAHOBJICHUE;
* OCHOBHBIX 3aKOHOB XMMHH: COXPAHEHUSI MAaCChl BEILIECTB, IOCTOSHCTBA COCTaBa, IEPUOUUECKUIMA
3aKOH;
* Ha3bIBATh: XUMUYECKHUE AIEMEHTBI, COEIUHEHUS U3yUYEHHBIX KI1acCOB;
* OOBACHATH (PU3MUECKUI CMBICI aTOMHOTO (TMOPSIKOBOIO) HOMEpa XMMHYECKOIO 3JIEMEHTa,
HOMEPOB I'PYIIIbI U [IEPHOJIa, K KOTOPBIM 3JIEMEHT IPUHAIEKUT B nepuoaudeckoit cucreme J. 1.
MeneneeBa; 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB JIEMEHTOB B IpeJiesiaX MaJlblX MEpUOIOB U
[JIaBHBIX MMOATPYII; CYITHOCTh PEAKIMI HIOHHOTO 0OMEHA;
*XapaKTepPU30BaTh: XUMUYECKUE 3JIEMEHTHI (OT BOJIOPOJIA /10 KAJIbLM) HA OCHOBE UX MOJIOKEHUS
B niepuoanueckoii cucreme JI.11.MenzaeneeBa 1 ocoOEHHOCTEN CTPOCHUSI UX ATOMOB; XUMUYECKHE
CBOICTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;
* ONpEJENIATh: COCTaB BEIIECTB M0 UX (opMysIaM, IPUHAJIEKHOCTh BELIECTB K ONPEAETIEHHOMY
KJIACCY COEJUHEHUH, TUIIBI XUMUUYECKUX PEAKIIUH, CTENIEHb OKUCIICHMSI 2JIEMEHTA B COEAMHEHHUSX,
TUI XUMHUYECKOU CBSI3U B COEMHEHMSIX, BO3SMOKHOCTb ITPOTEKAHUS PeaKUil
HMOHHOT0 0OMeHa;
COCTaBJIATh: (OPMYJIbI HEOPraHMYECKUX COEJUHEHMHM H3Y4YEHHBIX KJIACCOB; CXEMBbl CTPOEHUS
atoMoB nepBbIx 20 snemeHTOB mnepuoaudeckor cuctemsl .M. MenneneeBa; ypaBHEHUS
XUMUYECKHUX PEAKIUM;
* oOparaTbcs ¢ XUMUYECKOM MOCy10i 1 1abopaTopHBIM 000PY0OBaHUEM;
* BBIUMCIISITH: MAacCOBYIO JIOJIF0O XMMHMUYECKOTO 3JIEMEHTa HO (pOpMyse COeNMHEHHUS; MacCOBYIO
JIOJIIO BEI[ECTBA B paCTBOPE; KOJIMYECTBO BEIIECTBA, 00BEM UIIM Maccy 10 KOJIMUYECTBY BEILECTBA,
00BeMyY WJIM Macce peareHTOB WM MPOYKTOB PEaKlnu;
Hcnonb3oBaHue NPUOOPETEHHBIX 3HAHUM M YMEHHH B NPAKTUYECKOH JAEATENbHOCTH U
MOBCEIHEBHOM KM3HM [UIs: Oe3omacHOro oOpallleHusi ¢ BelIeCTBaMM M MaTepHajaMuy;
HKOJIOTMUECKN TPAaMOTHOIO MOBEAEHUS B OKPYKAIOLIEH Cpelle; OLEHKH BIMSIHHUS XMMHUYECKOTO
3arpsi3HEHUS OKpY’Karollel Cpebl Ha OpraHU3M YeJIOBeKa; KpUTHUECKOH OLleHKH HH(opManuu o
BEIIIECTBAX, UCIIOJIb3YEMbIX B OBITY; IPUTOTOBJICHUS PACTBOPOB 3a/JaHHON KOHLIEHTPAIIHH.

. nojoxxenue MetayioB B [1.C.; Meramnmuyeckasi CBsI3b, METANIMYECKAs KPHUCTAJNIMYECKas
peleTka;

. (u3nyecKkre CBOMCTBa METAJLIOB.

. o01IMe XuMHIeCKHe cBolicTBa Me: B3aumoeiicteue ¢ HeMe, BO10i, KUCIIOTaMHU, COJISIMU.
. KJIaCCU(PMKAIIMIO CIIJIABOB Ha OCHOBE YEPHBIX (YyTYH M CTallb) U IIBETHHIX METAILIOB,

XapaKTEPUCTUKY (PU3NUYECKUX CBOMCTB METAJLIOB.



® OCHOBHEBIE CITOCOOBI MOJIyYCHUA Me B MMPOMBIIIJICHHOCTHU.

. BOKHCHIITINE COSTUHCHUS IIICIIOYHO3EMEIIbHBIX METAIJIOB

. XAMHUYCCKHE CBOMCTBA ATIOMUHHMS, JKElIe3a.

. OOBSACHITh 3aKOHOMEPHOCTH HW3MEHECHHS CBOMCTB 3JIEMEHTOB-META/UIOB B IIpeieliax
IJIAaBHBIX MOATPYIII;

. XapaKTEPU30BaTh CTPOCHHUE U OOIIME CBOMCTBA METAILIOB;

. OMUCHIBATh CBOMCTBA BBICIIUX OKCHOB 3JIEMEHTOB-METAJUIOB U COOTBETCTBYIOLIUX UM
OCHOBaHHII;

. OMUCHIBATh PEAKIIUU BOCCTAHOBJICHHS] METAJIOB U3 UX OKCHUJOB;

. XapaKTEePU30BaTh YCIOBHS M CIIOCOOBI MPEAYIPEKACHUS KOPPO3UU METAIIIOB;

. XapaKTepU30BaTh CBOWCTBA U 00JIACTH IPUMEHEHHUSI METAIUTMYECKHUX CIUIABOB;

. COCTABJISITH CXEMbI CTPOCHHSI aTOMOB JJIEMEHTOB-METAJIJIOB JIMTHS, HATPHUsS, MarHusi,
ATIOMUHUS, KU, KaJIbIns);

. - OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWMCTB 3JIEMEHTOB-METAJUIOB B TIpenesiax
IJIaBHBIX MOATPYIII;

. XapaKTePH30BaTh XMMUYCCKUE CBOMCTBA METAIIJIOB U UX COSAUHCHMIA;

. OMKCBIBATH CBSI3b MEXIY COCTAaBOM, CTPOCHUEM, CBOMCTBAMH BEIIECTB-METAIOB U UX
MIPUMEHCHUEM;

. -MCTOJIb30BaTh MPUOOPETECHHBIC 3HAHMS U YMEHUS B NPAKTUYECKON IEATEIBHOCTH M

IIOBCEHEBHOM >kM3HM: Juid Oe3omacHoro oOpamieHuss ¢ Me, 5KOJIOIMYECKH TI'paMOTHOIO
NOBEJICHUS B OKpPYXKAaIOLIeH cpene, KPUTHUECKOW OLEHKH WH(POpMAalMd O BEHIeCTBaX,
UCIIOJIb3YEMBIX B OBITY

. 3alMChIBaTh YpPAaBHEHUs peakuud B3aumojencTBua ¢ HeMe, kucnoramu, cosMu,
UCIIOJIb3Ysl AJIEKTPOXUMHUECKHUH sl HANIpsKeHUs Me Ju1st XapaKTepUCTUKA XUMHUYECKUX CBOMCTB
. OMNUCHIBATh CBOMCTBA U 00JIACTH MPUMEHEHUS PA3IUYHBIX METAJUIOB U CIUIABOB

. COCTAaBJISITh CXEMY CTPOCHHMS aTOMA KEJe3a;

. 3aMUChIBaTh YPAaBHEHUS peaKIuil XUMUYeCKUX cBOUCTB jxene3a (OBP) ¢ obpazoBanuem
COEIMHEHUH C pa3IMYHbIMU CTEIEHSIMU OKUCIIEHUS;

. OTIpeNeNaTh COoequHEen s, coaepxkamue woHel Fe?* u Fe®' ¢ momompro kadecTBeHHBIX
peaKkuuii

. oOpalaThCsi ¢ XUMUYECKON MOCYAO0HN U J1abopaTOpHBIM 000pYA0BaHUEM;

. pacro3HaBaTh ONBITHBIM MYTEM COEAMHEHUSI METaJLII.

. nonoxkerane Hemetawios B I1.C. JI.1.Mennaeneena;

. ATOMHBIE XapaKTEPUCTUKH DSJIEMEHTOB-HEMETAJUIOB, MPUYUHBI U 3aKOHOMEPHOCTU HX
W3MEHEHUS B TIEPUOIaX U TPYIIax;

. -0CO0EHHOCTH KPUCTAIITUYECKOTO CTPOSHHUS HEMETAJIOB;

. -CTpOEHHE aTOMOB-HEMETAIIOB, (PM3UUYECKHE CBOMCTBRA.

. - CTPOCHHE aTOMOB T'aJIOT€HOB, CTETIEHU OKUCIIECHUS, GU3NYECKUE U XUMHUYECKHE CBOMCTBA.
. -CBOCTBA CEpHOIl KUCIIOTHI B cBeTe npezacrasieHuit TO/L;

. -OKHUCJIMTENIbHbIE CBOMCTBA KOHII. CepHOM KUCIoThl B cBeTe OBP;

. -Ka4eCTBEHHYIO PEaKINIO Ha CyJIb(aT-noH.

. -(pU3NYEeCKUEe U XUMUYECKHE CBOICTBA a30Ta;

. -KpyroBOPOT a30Ta B IPUPOJIE.

. - CTPOEHHUE MOJIEKYJIbl AMMHAKA;

. -JIOHOPHO-AKIENTOPHBIN MEXaHU3M 00pa30BaHMS CBS3M B MOHE AMMOHHS;

. -CBOICTBa aMMUaKa;

. -CTIOCOOBI TTOTYYEHHUS U PacTiO3HABaHUSI aMMHaKa

. - CBOMCTBA KUCTOPOAHBIX COEAMHEHHH a30Ta U a30THOM KHUCIIOThHI KaK OKUCIUTENS.

. - XapaKTepHU30BaTh CBOMCTBA YIJIEpOAa U SJIEMEHTOB MOATPYIIIHI yIiepoaa

. - CBOICTBA, 3HAYEHUE COECIMHEHUM YIIIepo/ia U KPEMHHUS B )KMBOM M HEXKUBOU MpUpOIE.

. -COCTaBJIATh CXEMBI CTPOSHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB -HEMETAJIJIOB;

. -71aBaTh XapaKTEPUCTUKY dJIEMEHTaM-HEMETallllaM Ha OCHOBE UX noJioxkeHus B [ICXD;
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® -00BSICHATH CXOACTBO U pa3jinirc B CTPOCHUHU aTOMOB 3JICMCHTOB-HCMCTAJIJIOB,

. - OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB-HEMETAILIOB,;
. - XapaKTepU30BaTb XUMUUECKHUE DJIEMEHTHI-HEMETAIUIBI MAJIBIX [IEPUOOB;

. - OINUCHIBATH CBOMCTBA BBICIINX OKCHJIOB XMMHYECKUX 3JIEMEHTOB-HEMETAJIOB MaJIbIX
NIEPUOJIOB, A TAKXKE OOIIME CBOWCTBA COOTBETCTBYIOIIUX UM KUCIIOT;

. -CpPaBHUBATh HEMETAJUIBI C METAJUIAMHU

. - COCTaBIIAATh CXEMBbI CTPOEHUSI aTOMOB T'AJIOT€HOB;

. -Ha OCHOBAHUU CTPOEHUS aTOMOB OOBACHATh U3MEHEHUE CBOMCTB I'aJIOT€HOB B IPYIIIIE;

. -3aIIMCBIBATh YPABHEHUS peakiuil ¢ Touku 3peHus OBP

. -XapaKTEPHU30BaATh XMMUUYECKHE DIIEMEHTBI TOATPYIIIIBI CEPBHI;

. -3aIIMCBIBATh YPABHEHUS XUMUUECKUX PEAaKLU B MOJIEKYJIIPHOM U ¢ TOUYKHU 3peHust OBP
. - ONHUCBIBaTh CBOMcTBa amMMuaka ¢ Touku 3peHuss OBP wu ero ¢usnonoruueckoe
BO3JICHCTBUE HA OPTAHU3M

. - oOparaTbes ¢ XUMUYECKOM Mocy10i 1 1abopaTopHbIM 000PYJOBaHUEM;

. -1I0JIy4aTh U COOMPATh AMMHUAK;

. -pacno3HaBaTh OIBITHBIM ITyTEM aMMHAK

. - COCTaBJIATh CXEMBbI CTPOEHUS ATOMOB 3JIEMEHTOB MOATPYIIIBI YIIIEpOIa

. - COCTaBJIATh (POPMYJIbI COEAMHEHUH yriiepoAa U KpEMHHMS, MIUTIOCTPUPYIOLIIE CBOWCTBA
KapOOHATOB M CHIJIMKATOB

. -pacro3HaBaTh PaCTBOPBI KUCIOT U ILEI0YeH, XJIOPHU -, CylIb(at-, KapOOHAT-MOHBI U HOHBI
aMMOHUS;

. - ONWCHIBaTh XHMHUYECKOE 3arpsA3HEHHE OKpYXKalolleW Cpeapl Kak CJEICTBHE
IIPOM3BOJICTBEHHBIX MPOLIECCOB, CIIOCOOBI 3aILIUThI OT 3arpsA3HEHUN

. UCIOJIb30BaTh MPHOOPETEHHBbIE 3HAHHUA M YMEHHsSI B INPAKTHUUECKOW JEATENBbHOCTH U

MMOBCETHEBHOM KU3HU JIJISL:
OOBSICHEHUS! XUMUYECKUX SIBJICHUH, MPOUCXOSAIINX B PUPOJIC, OBITY U HA IPOU3BOICTBE;

e DJKOJIOTMYECKH IPAMOTHOIO ITIOBEJECHUS B OKPYKAIOLIEH CPEJIE;

e OLECHKH BIMAHUSA XUMUYECKOTO 3arpsA3HEHUS OKPYKAIOILEW Cpelbl HA OpPraHU3M 4YEJIOBEKA U
JIpYrUe )KUBbIE OPTaHU3MBI,

o Oe3omacHOro oOpalleHusi C TOPIYMMU M TOKCHYHBIMHM BELIECTBAaMH, JaOOpaTOPHBIM
o0opynoBaHuEM;

e KPUTHYECKOH OLIEHKH JIOCTOBEPHOCTH XMMHUYECKOM MH(OpMAaIMU, MOCTYHAIOIEH U3 pa3HbIX
HMCTOYHUKOB.

OcHoBHOE coaepKaHue

8 knacc

Beenenue

[Ipenver xumuu. MeToapl MO3HAHUS B XUMUU: HAOIIOJIEHUE, SKCIEPUMEHT, MOJIEIHNPOBAHNUE.
VcTouHMKM XUMHUYECKOW HH(OpPMalMK, ee NOoJydeHHe, aHau3 M TNPEACTaBICHUE €ro
pe3ynbTaroB. [IoHATHE O XMMHYECKOM 3JIEMEHTE M (opMax €ro CylecTBOBaHMs: CBOOOIHBIX
aToOMax, MPOCTBIX W CIOXKHBIX BemiecTBax. [IpeBpamenus BemecTB. OTIMYME XUMHYECKHX
peakuuil oT pu3HUecKux ABJIeHUN. Posib XMMUK B KU3HU yenoBeKa. XeMopuius U xeMohoous.
KpaTkue cBeieHus U3 MICTOPUM BO3SHUKHOBEHUS U Pa3BUTHUS XUMHUU. POJIb OTEUECTBEHHBIX YUEHBIX
B CTaHOBJIEHMU XMMHYECKOH Hayku — pabotel M. B. JlomonocoBa, A.M. byrneposa, /1. U.
MenpeneeBa. XuMHuueckass CUMBOJIMKA. 3HAKM XUMHYECKHX DJIEMEHTOB U IPOMCXOXKACHHUE UX
Ha3BaHuU. Xumudeckue (opmynbsl. Maaekcsl n kodddunmerTsl. OTHOCHTEIBHBIE aTOMHAs U
MoJIeKyJsipHass Macchl. [IpoBeneHne pacdyeToB MaccOBOM [OJM XHMHUYECKOTO JJIEMEHTA B
BellecTBe Ha ocHOBe ero ¢opmynsl. [leproauueckas cucrema xumuueckux snementoB JI. U.
MemieneeBa, ee CTpyKTypa: Majible 1 OOJIbIINE TePHOIbI, TPYIIBI U MoArpynisl. [lepuonuueckas
CHUCTEMa KaK CIPaBOYHOE MOcoOUe IJIs MOJIy4YEHUsI CBEACHUIM 0 XUMUYECKUX IEMEHTaX.
JNemoncrpanuu. 1. Monenu (mapocrepkHeBbie U CTioapra—bpurieda) pa3iuyHbIX NPOCTHIX U
CJIOHBIX BEILIECTB.
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2. Konnekuust cTekIstHHOM XUMU4eckoi nocyasl. 3. Koyekiust MmaTepranoB U U3AeNuil 3 HUX
Ha OCHOBE alfoMuHUs. 4. B3aumopencTBue Mpamopa ¢ KACIOTOH M IMTOMYTHEHHE HU3BECTKOBOM
BOJIBI.

Tema 1. AToMBI XUMHYECKHX 3JIEMEHTOB

ATOMBI Kak (popMa CyIIecTBOBaHUS XMUMUYECKUX 31eMEHTOB. OCHOBHBIE CBEJICHHS O CTPOCHHH
aToMOB. JloKka3zaTenbCcTBa CIOXKHOCTU CTpoeHHs aToMoB. OmnbiTel Pesepdopma. [lnanerapnas
MOJIEJIb CTPOCHHUS aToMa.

CocraB aTOMHBIX sA€p: HNPOTOHBL, HEUTPOHBI. OTHOCUTENbHAs aToMHas Mmacca. B3anMocBs3b
HOHSITUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASI ATOMHAsl Macca.

M3MeHeHune uncia MpOTOHOB B siIpe aToMa — 00pa30BaHKUE HOBBIX XUMUYECKUX JIEMEHTOB.
M3MeHeHne unciaa HEHTPOHOB B sijape aroma — oOpa3oBaHue wu30TonoB. CoBpeMEHHOE
ONpENIETICHUE MTOHATUS «XUMUYECKUI 31eMeHT». M30TOmbl KaKk pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOI'0 AJIEMEHTA.

OnekTpoHbl. CTpOE€HHME 3JIEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHUX 3JIEMEHTOB MajbIX
nepuozoB. [ToHsTHE 0 3aBEPILIEHHOM JIEKTPOHHOM YpPOBHE.

[lepuonnueckas cucrema xumuueckux snemeHToB Jl. M. MennaeneeBa u cTpoeHHE aTOMOB —
(du3nyecKuil CMBICI MOPSIIKOBOIO HOMEpaA 3JIEMEHTa, HOMepa I'PYIIbl, HOMEpa NepUoAa.
W3meHenue uncia 3JeKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO 3JIEMEHTA
— oOpa3oBaHM€E IOJOKUTEIbHBIX M OTPULATENbHBIX MOHOB. VOHBI, 00pa3oBaHHbIE aTOMaMu
METaVIOB U HEMETAIIOB. [IpUynHbl H3MEHEHUSI METATIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B
nepuoaax u rpymnmnax. O6pasoBanue OMHApHBIX coequHeHM. [ToHsTHE 00 HOHHOMU CBS3H. CXEMBI
00pa3oBaHMs HOHHOM CBS3H.

B3aumoseiicTBue aTOMOB 3J1IEMEHTOB-HEMETAIJIOB MEX 1y c000i — oOpa3oBaHUE ABYXaTOMHBIX
MOJIEKYJl MpOCThIX BemiecTB. KoBaneHTHas HENoJisipHAs XUMHUYECKas CBsI3b. DJIEKTPOHHBIE U
CTPYKTypHbIE QopMmyiibl. BzaumoneicTBue aToMOB HEMETAIIIOB MEXKIY cO00i — oOpa3oBaHue
OMHApPHBIX COCAMHEHUN HEMETAIIOB. DJIEKTPOOTPUIIATEIbHOCTh. KOoBanleHTHAs MOsipHast CBSI3b.
[ToHsiTve O BaJIECHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBATH KOBAJIEHTHBIE XUMUYECKHE CBSI3U.
CocraBnenue ¢popmysn OMHAPHBIX COEIMHEHHMH MO BajleHTHOCTH. Haxox/ieHre BaleHTHOCTH 110
dbopmysie OMHAPHOTO COEAMHEHUS.

B3aumoseiicTBre aTOMOB METAJIJIOB MEXy 000 — 00pa30BaHuE METAIIMUECKUX KPUCTAIIOB.
ITonsATHE O METAIIIINYECKOH CBA3H.

JemoncTpanuu. Moznenu aTtoMoB  XMMHMYECKHX d3ieMeHToB. [lepuoguueckass cucrema
xumuyeckux sneMeHtoB J[. M. MenneneeBa (pasnuunbie (opmbi). M3rotoBrnenue momaeneit
MOJIeKyl OMHAapHBIX CcoeAMHEHUH. I3roToBneHue Mojeny, WUIIOCTPUPYIOLIEH CBoOWCTBa
METaJUIMYECKON CBSI3U.

IIpakTnuyeckue padorsl 1. IlpaBmia TexHMKH 0€30MacHOCTH MpH PabOTE B XUMHYECKOM
kabunete. [Ipuemsl oOpaiieHuss ¢ Ja0OpPaTOpHBIM OOOpPYIOBAaHHMEM M HarpeBaTeIbHBIMU
npubopamu.

Koutpoabnas padora 1 no teme: « ATOMBI XUMHUYECKUX DJIEMEHTOBY

Tema 2 IIpocThie BemecTBa

[TonoxkeHne MeTaIOB U HeMeTaloB B [leproauueckoit cucteMe XMMHUYECKHX 3JIEMEHTOB

1. U.MenneneeBa. Baxxnelinme npocTsle BENIECTBA — METaJLIbI (JKEJI€30, ATFOMUHUN, KaJIbIUil,
MarHui, HaTpui, kanuii). OOume Qu3uveckre CBONCTBA MeTauIoB. BaxHeilmme mnpocTbie
BEIIIeCTBa-HEMETAJUIbI, 00pa30BaHHBIE aTOMaMM KHCIIOpOJia, BOJIOpPOJa, a30Ta, cephl, (ocdopa,
yraepoaa. MoJekynbl IpOCThIX BEIIECTB-HEMETAIIIOB — BOAOPO/a, KUCIOPOa,

a3ora, rajoreHoB. OTHOCUTeNbHass MoJeKyinsapHass macca. CrocOOHOCTh aTOMOB XMMHMYECKHX
AIIEMEHTOB K OOpa30BaHHUIO HECKOJBKUX MPOCTHIX BELIECTB — aJUIOTPOMUSA. AJUIOTPOIHBIE
MoauUKaMU KUciopona, ¢ocdopa, onoBa. MeTanaMuecKue M HEMETAJIHMUECKHUE CBOMCTBA
MPOCTHIX BemecTB. OTHOCUTENBHOCTh 3TOTO MOHSATHS.

Yucno Asoraapo. KommuectBo BemiectBa. Monb. MonsipHas Macca. MousspHblii  00beM
ra3oo0pa3Hbix BemiecTB. KpaTHble eMHUIBI U3MEPEHHUs KOJIMYECTBA BELIECTBA — MUJUIUMOJIb U
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KWJIOMOJIb, MIUIUMOJISIPHAsE W KWJIOMOJISIPHAas MacChl BEHIECTBA, MUJUTUMOJIAPHBIA U
KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIECTB.

PacueTsl ¢ MCOIb30BaHUEM MOHATUI «KOJIMUYECTBO BEILIECTBAY», «MOJISPHASI MACCa», «MOJISIPHBIN
00BEM Ta3oBy», «4UCI0 ABOTaIPO».

JemoncTpanuu. O3HaKOMJIEHUE € KoJUleKIMel MeTtaiioB. O3HAaKOMJIEHHE C KOJUIEKLHEH
HEMETaJUIOB.

KonTpoubsnas padora 2 no teme: « I[IpocTteie BeuecTBa

Tema 3. CoennHeHUSI XUMHYECKHX DJIEMEHTOB

Crenenp okucieHusi. CpaBHEHHE CTENEHM OKUCIIEHUS M BaJeHTHOCTH. OmpenesieHne CTENeHU
OKHCJICHUS 3JIEMEHTOB B OMHApHBIX coequHeHusX. CocTaBieHue Gopmyi OMHAPHBIX COETUHEHUH,
o0mmmii croco0 MxX Ha3BaHHM.

bunapHble coeiMHEHHS METaUIOB M HEMETaJUIOB: OKCHJbI, XJOPUAbI, CYIb(GUIbl U Tp.
CocraBnenue ux ¢opmyn. bunapHbeie cOeAMHEHNST HEMETAJIOB: OKCH[IBI, JIETYYHE BOJIOPOIHBIC
COEIMHEHMS, UX COCTaB U Ha3BaHus. [IpencTaButenu OKCUI0B: BOAA, YIIIEKUCIbIN ra3, HeraueHas
u3BecTh. [IpencraBuTeny aeTy4nx BOJIOPOAHBIX COEAUHEHUM: XJIOPOBOIOPO U aMMHAK.
OcHoBaHUsI, MX COCTaB M Ha3BaHusi. PacTBopumocTh ocHOBaHMM B Boje. IlpencraBurenu
HIeJI0uei: TUAPOKCUIbI HATpus, Kaiaus U Kanblus. [lonsTue o0 mHAMKATOpax U KaueCTBEHHBIX
peakLusX.

Kucnotsl, ux coctaB u HazBanus. Kmaccubukamust xucnot. IlpeacraButenu KUCIIOT: cepHas,
consiHas, aszotHas. [lonstme o mkanme kucinoTHoctu (mkana pH). M3MmeHnenue okpacku
WUHJUKATOPOB.

Conu Kak NMpou3BOJIHBIE KUCIOT U OCHOBAHMI, UX COCTaB U Ha3BaHUA. PacTBOpUMOCTH cojiell B
Bozie. [IpencraBurenu comneit: xopua HaTpusl, KapOoHAT U GochaT KabIusl.

AMop(dHBIE U KPUCTAUNINYECKUE BEIIECTBA.

MeXMONeKyIIpHbIE B3aUMOACUCTBUS. THIIBI KPUCTAIUTMYECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTB
BEILECTB OT TUIIOB KPUCTAINIMYECKUX PEIIETOK.

Uucteie BemecTBa u cMecu. [IpuMepsl KUIKHX, TBEpABIX M ra3000pa3Hbix cMmeceil. CBoiicTBa
YHUCTBIX BellecTB U cMmeced. X cocraB. MaccoBas u oObeMHas J0JM KOMIIOHEHTa CMECH.
Pacuetsl, cBsi3aHHBIE C UCTIOJIB30BAHUEM TOHSATHUS «IOJIS».

JemoncTpanuu. O6pa3ipl OKCUAOB, KHCIOT, OCHOBAaHUN M cojei. Mojaenu KpHCTalIMuecKuX
pemIeToK XJIOpHaa HaTpus, anMasa, okcuaa yriepoaa (IV). KucnoTHo-1menounble HHANKATOPHI,
M3MEHEHUE MX OKPACKH B PA3JIMUHBIX Cpelax. YHHUBEPCAIbHBIA MHIAUKATOP U U3MEHEHUE €ro
OKpacKH B pa3nuHbIX cpenax. [kama pH.

JladoparopHblie onbIThl. O3HaKOMIIEHHE CO cBoiicTBaMu ammuaka. Onpenenenue pH pactBopoB
KHCJIOTHI, Iesioun U Boabl. Onpenenenre pH TMMOHHOTO U S0JI04HOTO COKOB Ha Cpe3€ IUIO/I0B.
O3zHakoMiIeHHE ¢ KOJUIeKIuen cosiei.O3HaKOMIJIEHHE C KOJJIEKIUEN BELIECTB C Pa3HBIM THUIIOM
KpUCTAIZIMYECKOM  pemeTku.  M3rotoBneHue  mojeneldl  KpUCTAUIMYECKHMX  PEIIETOK.
O3HakoMIIeHHE ¢ 00pa3LioM FOPHOI MOPOIBI.

IIpakTuyeckne padorsl 2. [IpurororieHue pacTBopa caxapa W pacdyeT ero MacCoBOM JOJHU B
pacTtBope

Tema 4. U3meHeHus1, NPOUCXOAsiIME ¢ BelleCTBAMU

[TonsiTve siBIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, IPOUCXOAIINMH C BEIIECTBOM.

SIBienusl, cBsI3aHHBIE C U3MEHEHHEM KPHUCTANIMYECKOT0 CTPOCHHUSI BEIIECTBA TP ITOCTOSIHHOM €TI0
cocraBe, — (usuueckue sBieHUs. Du3NMUecKHe SBICHHUS B XHUMHUU: JUCTUIUIAIUSA,
KpUCTAJIJIN3a1usl, BhITapHBaHUE U BO3TOHKA BEIIECTB, PHIBTPOBAHKE U LIECHTPU(YTHPOBAHUE.
SIBneHus, cBSI3aHHbBIE C U3MEHEHUEM COCTaBa BEUIECTBA, — XUMUYECKUE peakuuu. [IpuzHaku u
YCIIOBUS MIPOTEKAHUS XUMHUECKUX peakiuil. Brinenenne TenioTel U cBeTa — peakluy FOpeHHsl.
[TousiTe 006 K30 - U SHIOTEPMUUECKUX PEAKIIHIX.

3aKOH COXpaHEHHS Macchl BEIIECTB. XHUMHUYECKHE YypaBHEHHUS. 3HAUE€HHE HHJEKCOB U
k03 PunuentoB. CocTaBieHUe YpaBHEHUH XUMUYECKUX PEaKIHi.

PacyeTsl o xuMHuecKUM ypaBHEHUsM. Perienne 3a1a4 Ha HaX0XKAEHHE KOJIMYeCTBa, MacChl WK
o0beMa MpOyKTa peakiiy Mo KOJIMYECTBY, Macce Win 00beMy HCXOJHOTO BelecTBa. PacueTs ¢
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MCIIOJIb30BAaHUEM TOHATUS «H0JS», KOTJa UCXOIHOE BEUIECTBO JAHO B BUJIE PACTBOPA C 3a1aHHON
MAacCCOBOM J10JIei paCTBOPEHHOTO BEIIECTBA U COJIEPKHUT OMPEAEICHHYIO T0TI0 MPUMECEH.
Peakuun pasnoxenus. llpexncraBieHne O CKOPOCTM XMMMYECKUX peakuui. Karamusatopsl.
®epmentsl. Peakuun coenunenus. Karanutudeckne n HEKaTaIMTHUECKUE PEAKLUU, 0OpaTUMbIe
U HeoOpaTuMble peakiuy. Peakiun 3amenienns. Psij akTHBHOCTH METaJJIOB, €r0 MCIIOJIb30BaHHE
JUIsL TIPOTHO3UPOBAHUS BO3MOXKHOCTH NPOTEKaHUS PEAKLHMA MEXAY METAUIAMH M KHCIOTAMH,
peakLyii BBITECHEHMS OJHUX METAJIOB U3 PACTBOPOB UX COJIEH APYIMMH MeTajulaMu. Peaknun
oOMmeHa. Peakuuu HeiTpanu3anuy. Y cl1oBUs NPOTEKAHUs peaklMii 0OMeHa B pacTBOPAX A0 KOHIIA.
THUIbI XMMUYECKUX pEeaKLUi Ha IIPUMEpPE CBOMCTB BOJbIL. Peaknus pasinoxeHus — 3JIEKTPOIIU3
BOoAbl. Peakuyuy coenquHeHnss — B3aMMOJCHCTBHE BOJBI C OKCHIAMU METaUIOB U HEMETAJUIOB.
VYcnoBue B3auMOJICHCTBUS OKCUIOB METAJUIOB U HEMETAJIOB ¢ BOAOMU. [ToHATHE «THUAPOKCUIBIY.
Peakiun 3amMerieHuss — B3aUMOZEWCTBUE BOJABI ¢ MeTaliaMu. Peakiuu oOMeHa — TMIpOJIN3
BELIECTB.

HMemoncTpanuu. [Ipumeps! pusnueckux sBiICHUN: a) TiaBiaeHUe napaduHa; 0) BO3TOHKA MO0Ja
i O€H30MHOM KUCIIOTHI; B) PACTBOPEHHUE OKPAILICHHBIX COei; I') 1uy3ust JyIMIUCTHIX BELIECTB
C ropsiied J1aMIOYKHM HakanuBaHus. [Ipumepsl XMMUYECKHUX SBIEHUI: a) TOpeHHE MarHus,
docthopa; 6) B3aUMOACHCTBUE COJSHONH KHUCIOTHI C MPaMOpPOM WM MEIIOM; B) TIOJy4eHHUE
rugpokcuaa wmenu (II); r) pacTBOpeHHME MOJNIYyYEHHOIO THAPOKCHIA B KHUCIOTaxX; 1)
B3aumojeiicteue okcuaa meau (II) ¢ cepHOM KUCIOTOM NpHM HarpeBaHUU; €) Pas3JIOKEHUE
HepMaHraHaTa Kajusi; ) pa3jiosKeHHe IePOKCUaa

BOJIOpOJIa C IOMOINBIO JMOKCHJIA MapraHia M Karajasbl KapTodens WIM MOPKOBH; 3)
B3aUMo/IeficTBHE pa30aBIEHHBIX KUCIOT C METAJIJIAMH.

IIpakTyeckue padorsl 3. [Ipu3HaKU XUMHUUECKUX PEAKLINH.

KonTpoubnas padora 3 no teme: «M3MeHEHMsI, TPOUCXOIALIME C BELIECTBAMM

Tema 5. PactBopenue. PactBopbl. CBOMCTBa pACTBOPOB 3JIEKTPOJIHUTOB

PactBopenune kak (uznko-xumudeckuil mponecc. [loHstue o rugparax M KpUCTaIOTHApaTax.
PactBopumocTs. KpuBble pacTBOpUMOCTH KaK MOJENb 3aBUCHMOCTH PacTBOPUMOCTU TBEPIBIX
BEUIECTB OT TeMIeparypbl. HachlllleHHbIE, HEHACBIIECHHBIE U IIEPECHILICHHBIE PACTBOPBI.
3HaveHHEe pacTBOPOB JIJIsl IPUPOJIBI M CETbCKOTO XO3SMCTBRA.

[TonsTHE 00 3MEKTPOIUTUYECKON NUCCOLUMAIMU. DJIEKTPOIUTHI U HEDJIEKTPOJIUTHL. MexaHu3m
JUCCOLMAIIMN 3JEKTPOJIUTOB C Pa3IMYHBIM XapakTepoM CBs3H. CTeneHb AJIEKTPOIIMTUYECKON
nucconranuu. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

OcHOBHBIE [T0JIOKEHUSI TEOPHH AJIEKTPOIUTHUECKON Tucconnannu. IoHHbIE ypaBHEHUS peaKIIUi.
Peakiun oOMeHa, uaymue 10 KOHIA.

Krnaccudukanust HOHOB U UX CBOMCTBA.

Kucnorsl, ux xmaccudpuxanms. Jlucconmanus KHCIOT M HMX CBOMCTBAa B CBET€ TEOPUH
AIIEKTPOJINTUYECKOW  JIuccolManuyd. MONeKynsipHble ¥ HWOHHbIE YpaBHEHHUS peakLui.
B3anmoneicTBue KHUCIOT C¢ MeTallaMH. OJIEKTPOXMMUYECKUH pAJ HaNpsOHKEHUH METalIOB.
B3aumopeiicTBue KMCIOT C OKCHIaMU METaioB. B3aumoseiicTBie KHUCIOT ¢ OCHOBaHUSIMH —
peakuus HeWTpanuzauuu. BzaumopeiictBue kucinor ¢ comsMu. Mcmonb3oBaHue TaGIMIBI
pPacTBOPUMOCTH JJIsl XapaKTEPUCTUKH XUMUYECKUX CBOICTB KUCIOT.

OcHoBanus, ux kiaccugukanus. [lucconmanuss OCHOBaHMM M MX CBOMCTBa B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON aucconuanuu. B3aummopaeicTBre OCHOBaHMU ¢ coisiMH. Mcmonb3oBaHue
TAaOMUIBI  PAaCTBOPHUMOCTH Ui XapaKTEPUCTUKU  XMMHUYECKMX CBOMCTB  OCHOBaHUIl.
BzauMopeiicTBre nienouel ¢ OKCUIaMU HEMETAJIOB.

Conmu, uX aMcconManys M CBOMCTBA B CBETE€ TEOPUM DIIEKTPOJUTHYECKON HUCCOLMALINU.
B3auMopeiicTBre coseil ¢ MetaiiaMu, 0OCOOCHHOCTH 3THX peakiuii. BzaumopaeiictBue coneit ¢
coisimMu. Mcrnonb3oBaHue TaONUIbl paCTBOPUMOCTH JJISi XapaKTEPUCTUKU XMMUYECKHX CBOWCTB
COJIEH.

O6o00611eHMe cBeleHui 00 OKcHIaxX, UX KiIaccu(UKaIui U CBOUCTBAX.

['eHernyeckue psapl MeTala M HeMeTalsia. [eHeTHueckas CBA3b MEXIy KiaccaMu
HEOPraHMYECKUX BEILECTB.
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OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
OrnpezenieHne cTeneHeld OKUCICHHsS sl AJIEMEHTOB, 00pa3yIomnUX BEIIECTBA PA3HBIX KJIACCOB.
Peaknun moHHOTO OOMEHAa W OKHCIHMTEIHHO-BOCCTAHOBHUTEIbHBIC peakiuu. OKUCITUTENh U
BOCCTAHOBHUTEIb, OKHCJICHHE W BOcCTaHoBjeHHE. (COCTaBiICHHWE YpPaBHEHUN OKHUCIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN METOJOM DJIEKTPOHHOTO OalaHca.
CBolicTBa MPOCTHIX BEIMIECTB — METAJIIOB U HEMETAJIOB, KUCJIOT U COJIEH B CBETE OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
JemoHcTpanuu. BzaumoieiicTBie pacTBOPOB XJIOpHAa HATpHs U HUTpara cepedpa. [lonyuenue
HEpPacTBOPUMOTO THIPOKCHAA U B3aUMOJCIHCTBUE €ro ¢ KUclIoTaMu. B3aumoielcTBie KUCIIOT ¢
OCHOBaHMSIMU. B3anmojeicTBHEe KHCIOT C OKCHIAMH METaJUIOB. B3amMonelcTBHE KHCIIOT C
MeTalulaMH. B3auMoaeicTBHE KHCIOT C COJSMU. B3amMopaeicTBHE IIenodeid ¢ KHCIOTaMH.
B3auMozeiicTBue miemodyerl ¢ OKCHUIAMHA HeMETaIoB. B3amMmopaeiicTBHE IIEIOYEd C COJISIMU.
[TonyueHune W CBOWCTBA HEPACTBOPUMBIX OCHOBAaHMU. B3anmojeicTBHE OCHOBHBIX OKCHJIOB C
KUCIIOTAMU. B3anMOJEHCTBUE OCHOBHBIX OKCHIOB C BOJOW. DB3aMMOIENCTBUE KHUCJIOTHBIX
OKCHJIOB C IIICII0YaMHU.
IIpakTuyeckne padorbl 4. VYCiOBHS TEYEHUS XMMHUYECKMX pEaKIUl MEXIy pacTBOpaMu
AJIEKTPOJIUTOB 70 KOHIIA.
5. Penienue skcriepuMeHTaIbHBIX 3a]1a4.
HroroBasi KOHTpoJIbHAsI paboTa 3a Kypc XUMHUHM 8 KJ1acca
I[IpeaMeTHBIMHM pe3yabTaTaMHM HU3Y4YEHUs NpeaMera «XHUMHsS» SBISIOTCS CIEAYIOIINE
YMEHUSA:
Tema: «Benenue B xumuio. [lpenmer xummn»
BrinyCKHUK HAydUTCA:
» PackppiBaTh CMBICI  OCHOBHBIX IIOHSTHH: BEIIECTBO, XHMHUYCCKHH  3JIEMEHT,
OTHOCHUTEJIbHAS aTOMHAsl U MOJICKYJISIpHAst MAacChl;
» Ha3bIBaTh XUMHYECKHE DJIEMEHTHI
» BBIUHCIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, a TaKXKe
MacCOBYIO JIOJI0 XMMUYECKOTO 3JIEMEHTA B COEAMHEHUSX JJIsl OLIEHKU MX MPaKTUYECKOU
3HAYMMOCTH;
» CoOI0aTh paBUila TEXHUKU 0€30MaCHOCTH TP MPOBEICHUH HAOJFOICHUI U OTIBITOB
BrInyCKHHUK TTOJIYYUT BO3MOXKHOCTb HAYYUTHCS:
»  ONpEeIeNsATh POJIb PA3IMUHBIX BEIIECTB B IPUPOJIC U TEXHHKCE;,
» XapaKTepu30BaTh METO/bI XUMHUYCECKON HayKH (HAOJI0ICHIE, CPABHEHHE, DKCIICPUMEHT,
U3MEpEHHE) U UX POJIb B MIO3HAHUU TIPUPOIBI
Tema: «KATOMBI XUMHYECKHX IJIEMEHTOB»
BrinyCKHHMK HayuuTCA:

pas3InyaTh BUAbl XUMUYECKOW CBA3U: MOHHYIO, KOBAJEHTHYIO MOJSPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METAJUTMYECKYIO;
M300pakaTh AJIEKTPOHHO-MOHHBIE (POPMYIIBI BEIIECTB, OOPa30BAaHHBIX XHMHYECKUMHU
CBSI35IMU PA3HOrO BUJIA.
BBINyCKHUK MOTYYUT BO3MOKHOCTh HAYUYUTHCS:
OCO3HABaTh 3HAYCHUE TEOPETUYECKUX 3HAHUW Ul NPAKTUYECKOM JEATEIbHOCTH
YEJI0BEKa;
» ONKCHIBATh N3YUCHHBIE OOBEKThI KAK CUCTEMBI, TPUMEHSIS JIOTUKY CUCTEMHOTO aHAJIM3a
Tema: «IIpocTbie BenecTBa»
BrinyckHUK HayduTCS:

» PackpeiBaTh CMBICII OCHOBHBIX IOHSTHH: aTOM, W30TONBI, XHMHYECKas CBs3b,
ANEKTPOOTPHULIATENBHOCTD;

» OOBSICHATH GUBNUECKUI CMBICI ITOPSIKOBOTO HOMEPA 3JIECMEHTA, HOMEpa TPYIILI, HOMepa
Nepuo/a;

» COCTaBJISITH CXEMBI CTPOCHHS aTOMOB TeEpBBIX 20 3JIEMEHTOB MEPHOIUICCKONH CHCTEMBI
J[.1.MeHpeneeBa;

>

>
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»  KJIacCUPUIMPOBATh XUMHUYCCKHE OSJCMEHThI HAa METaJIbl, HEMETaJUIbl, WHEPTHBIC
3JIEMEHTHI (Ta3bl) AJIE OCO3HAHUS BaXKHOCTHU YIOPSIIOUEHHOCTH HAYUYHbIX 3HAHUN;
»  BBIYHMCIISTH KOJMYECTBO BEIIECTBA, 00BEM HIIM MACCy 110 KOJHUYECTBY BEILECTBA;

BbInyCKHUK TIOJTyYUT BO3MOYKHOCTb HayUUThCS:

» pa3BUBAaTh KOMMYHHKATHBHYIO KOMIETEHTHOCTD, UCIIOJIB3YS CPEACTBA YCTHOU U
NUCHbMEHHOW KOMMYHHKAIIMU TIPU pabOTe ¢ TEKCTaMU y4eOHUKA U JJOTIOJTHUTEIHHON
JUTEPATypPO, CIIPaBOYHBIMH TAOIULIAMU;

»  TPOSIBIISITh TOTOBHOCTD K YBOKEHHIO MHOM TOYKH 3PEHHS TIPU 00CYKICHUU PE3yIbTaTOB
BBINOJIHEHHOH paboThl

Tema: «CoennHeHUs] XMMHYECKHX 3JIeMEHTOB
BbIyCKHUK Hay4YUTCS:

» OIpeNelsiTh CTeIeHb OKUCIICHUS 2JIEMEHTA B COCAMHCHHUSX;

» OmpeneNsiTh NPUHAUISKHOCTh BEIIECTB K OIPEACICHHOMY KJIAacCy HEOPraHMYECKHX
BEILIECTB;

» paznuuarth OKCIEPUMEHTAIBHO KHUCIOTHl M MIENOYH, IMOJB3YACh HHAMKATOPAMHU;
0CO3HABaTh HEOOXOAWMOCTh COOJIOJCHHS Mep Oe30macHOCTH Tpu OOpalleHuu ¢
KHCIIOTaMU U ILEJI0YaMH.

» BBIABISTH 3aBUCHMOCTH CBOMCTB BELIECTB OT CTPOCHHUS MX KPHUCTALTHUYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

» TIPUTOTOBJISITH PACTBOPHI C ONPEICIEHHON MacCOBOH J10JIeH paCTBOPEHHOTO BEIIECTBA;

» COCTaBIIATH (POPMYJIBI HEOPraHMUECKUX COSAMHEHUH MO CTEIICHSM OKHCIICHUS JIEMEHTOB,
a Tak)Ke 3apsjaM MOHOB, YKa3aHHBIM B TaOJIMIIE pAaCTBOPUMOCTU KHUCIJIOT, OCHOBAaHUI U
coJieit;

BbInycKHUK IOJTyYUT BO3MOKHOCTb HayUUThCS:

» HCHOJIB30BaTh NPUOOPETEHHBIC 3HAHHUS M YMEHHSI B IPAKTHUECKOM NS TeIbHOCTH U
IIOBCE/IHEBHOM JKMU3HM ISl IPUTOTOBJIEHUSI PACTBOPOB 33 JaHHON KOHLIEHTPALUU.

Tema: «A3meHeHnus, NPOUCXOASAILIME C BEIECTBAMHI»
BbInyckHUK HAy4YHUTCS:

» TIPUBOJAUTH MPUMEPHI XUMUYECKUX MPOILIECCOB B IPUPOJIE;

» W300paxxaTh CyIIHOCTh XUMHUYECKHX PEAKIUI C TOMOIIBI0 XUMUIECKAX YPaBHEHHIA;

» OOBSCHATH pa3IMUHbIC CIIOCOOBI KITacCCH(UKAIIHM XUMHUYECKUX PEaKIIUii;

» TIPOBOIHMTH XUMHUYECKHE OIBITHI U DKCTIEPUMEHTHI U OOBSCHATH X PE3YIbTATHI,

BBINyCKHMK IIOJTyYUT BO3MOYKHOCTD HayUUThCS:

» TIOHUMATb POJIb XUMHUYECKUX MPOIECCOB, MPOTEKAIOIINX B IPUPO/IE;

» TPaMOTHO 00pamIaThCs ¢ BEIIECTBAMH B IIOBCEJHEBHOW KU3HHU.
Tem: «PacTBopenne. PacTBopbl. CBolicTBa pacTBOPOB 3JIEKTPOJIHUTOB)

BbInyCcKHUK Hay4YUTCS:

» PpacKpbIBaTh CMBICT OCHOBHBIX TIOHSTHH: pPacTBOPHI, O3JCKTPOIUT W HEIJICKTPOIHT,
IEKTPOJINTUYECKAsT AMCCOLMALNS; OKHCINUTEIb M BOCCTAHOBUTENb, OKUCICHHE H
BOCCTAHOBJICHHE
OOBSICHATB CYIIHOCTh PEAKIIMKA HOHHOT'O OOMEHa;

KJIaCCU(UIIUPOBATH OKCHUJIBI 1 OCHOBAHMUS 10 CBOWCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;
COCTaBJIATh YPAaBHEHUsS DJIEKTPOJUTHUYECKON TUCCOLMALMU KHUCIOT, ILIEN0YEH, COlel;
MOJIHBIE M COKpalll€éHHblE MOHHBIE YpaBHEHMsI peakuuid oOMeHa; ypaBHEHUS
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIU;

» COCTaBJISITh YPaBHEHUsS pEaKIUid, COOTBETCTBYIOIINUX TOCICIOBATEIBHOCTH («IECTIOUKE))

IIPEBPALICHUI HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KIJIACCOB;

» Ha3bplBaTh OOIIME XMUMHYECKHE CBOWCTBA, XapaKTEpHBIC I KaXKIOTO0 W3 KIACCOB

HEOPraHMYECKUX BEIECTB: KUCIOT, OCHOBAHUI, COJIEH;

» TPUBOIUTH  TPHUMEPBl  PEaKIHid, TOATBEPKIAOMUX  XHMHUYECKHE  CBOICTBa

HEOPraHMYECKUX BEIECTB: OKCUAOB, KUCIOT, OCHOBaHUM U COJIEH;

YV VYV
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» COCTaBIISITh OKUCIHMTEIbHO-BOCCTAHOBUTEIBHBIN OallaHC (Ui M3yYEHHBIX PEaKIHii) 110
IIPEIUIOKEHHBIM CXEMaM DPEAKLHUI M ONPEACIATh BEIIECTBO-OKUCINUTENb W BEUIECTBO-
BOCCTAHOBUTEJIb B OKACIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX;

» TIPOBOJHTH JJaOOPATOPHBIE OIBITHI, MOITBEPXKIAIONINE XUMHUYECKHAE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX BEILECTB;

BBIITyCKHMK IIOJTy4UT BO3MOYKHOCTb HayUUThCS:

» COCTaBIISITh MOJICKYJISIDHBIC M IOJHBIC MOHHBIC YPaBHEHUS MO COKPALIEHHBIM HOHHBIM
YPaBHEHHUSM;

» TPHUBOJUTH MPUMEPbI PEAKIHiA, MOJTBEPKAAIONINX CYILIECTBOBAHUE B3aUMOCBSI3H MEKITY
OCHOBHBIMHM KJIACCaMU HEOPTaHUYECKUX BEILECTB;

» HCIOJIb30BaTh PUOOPETEHHBIC KIFOUEBbIE KOMIIETCHTHOCTH TP BBITIOJIHEHUT
UCCIIEI0BATEIbCKUX IIPOEKTOB IO N3YUYEHHIO CBOMCTB, CIOCOOOB MOJIy4YEHUS U
pacro3HaBaHUs BELIECTB;

» BBUIBISTH CYIIECTBOBAHME T'CHETHYECKOM B3aMMOCBSI3M MEXKIy BELIECTBAMU B PIIY:
IIPOCTOE BELIECTBO — OKCUJ — I'MAPOKCH]I — COJIb;

9 ki1ace

Beenenne. O0masi XxapakTepuCcTHKA XMMHYECKHX 3JIeMEHTOB M XMMHYECKHUX peaKkuui
Iepuoauveckuii 3akon u Ilepuoagmueckasi cucrema xumuuyeckux 3jementoB JI. W.
MemnpeieeBa

XapakTepucTUKa 3JIEMEHTa II0 €ro nojiokeHuto B Ileprogudeckoil cucreMe XUMHYECKHX
anemenToB J[. . MennaeneeBa. CBolicTBa OKCUIOB, KUCJIOT, OCHOBaHHUM U COJIEH B CBETE TEOPUU
INEKTPOJIMTUYECKON JUCCOLUALUN U OKUCIICHUSA-BOCCTAHOBIICHUSI.

[TonsiTue o0 nepexoHbIX AneMeHTax. AMPoTepHOCTh. ['eHeTUUeCKUi psi/l IEPEXOIHOI0 AJIEMEHTA.
ITepuoanueckuii 3akoH u llepnonnueckas cucrema xumudeckux aeMeHToB /I, 1. Menneneesa.
XuMH4YecKasi OpraHnu3anusl )KUBOW M HEKMUBOW NMPUPOJbl. XUMUYECKUIM COCTaB SApa, MAHTHU U
36MHOM KOpbl. XHUMHYECKHE JJIEMEHTbl B KIETKax JKHUBBIX OpraHu3smMoB. Makpo- u
MHUKPOIJIEMEHTBHI.

O06o0uieHne cBeeHUH O XMMHYECKUX peakuusax. Kimaccupuxanus XMMHYECKHX peakuuil 1o
Pa3IUYHBIM IPU3HAKAM: «YHCIIO M COCTAB PEArMpyIOLINX U 00pa3yIOIUXCsl BEIIECTBY, «TEIOBOM
3pdeKT», «HampaBleHHE», «HU3MEHEHHE CTENeHEeH OKHUCIEHHsI »HIEMEHTOB, OOpa3yIOIINX
pearupymolye BeIIeCTBa», «(a3za», «UCHOJIb30BaHUE KaTanuzaropa». [loHsTHe o ckopocTu
XUMHUYECKON peakiyu. PakTopsbl, BIUAIOIIIE HA CKOPOCTh XMMHUECKUX peakunid. KartanusaTopsl
u Kartanu3. IHruOuTopbl. AHTHOKCUIAHTHI.

JemoncTpanuu. Paznuunsie ¢popmsl Tabauusl J[. U.MenneneeBa. Monenn aToMOB 3J1€MEHTOB
1—ro mnepuomoB. Mojenb CcTpoeHUsT 3eMHOTO Iapa (MONepevyHbld pa3pes). 3aBHCHUMOCTH
CKOPOCTH XMMHYECKON pEaKkIMH OT MPHUPOJBI PEarupyroLIMX BEIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON peakuu OT KOHIEHTPAlMM pPEarupyrolnX BEIIeCTB. 3aBUCUMOCTb CKOPOCTHU
XMMHUYECKON peakIUy OT IUIOAJNW CONPUKOCHOBEHHS PEArHpyOLINX BEIIECTB («KUIAIIMN
CJIOM»).

JlabopaTopusbie onbiThl 1. [lonydyeHne ruapokcuaa IMHKA M MCCIEAOBAHUE €r0 CBOMCTB. 2.
MopennpoBanne mnoctpoeHus [leprogudeckol CHUCTEMBI XUMHUYECKHX  3JIEMEHTOB  /JI.
N.Menpneneesa

JAuarsocTuuyeckasi KOHTpoJabHasi padoTa

Tema 1. MeTaninbl

[Tonoxxenne meramnoB B [lepuoanueckoit cucteMe xumuueckux anemeHToB . 1. Menaeneena.
Meramnyeckas KpucCTaJuIM4yecKas pelleTka W MeTajulndeckas XuUMHuecKkas cBs3b. OOuue
¢dbusznveckue cBoricTBa MeTayuioB. CIUtaBel, MX CBOWCTBA M 3HAYECHHE. XUMHUYECKHE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX IOJIOKEHMS B DJIEKTPOXUMHUYECKOM DSy
HaIPSKEHUN METAJIOB.

Kopposus merannoB u crnocodbl 60ps0Obl ¢ Heil. Metamisl B mpupoge. OOmue crnocodbl ux
MOy YEHHUSI.
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OO0mas XxapakTepHCTHKA IIEJOYHBIX MeTaNI0B. Meramibl B npupoje. O0mme crnocodbl ux
nonyuenusi. Ctpoenne atomoB. lllenounbie MeTamibl — MNpoOCThIE BeliecTBa. BaxkHeiimne
COCIMHEHUS UICNOYHBIX METAJIOB —OKCHU[BI, THIPOKCHUABI M CONH (XJIOpUIbl, KapOOHATHI,
cynb(haThl, HUTPAThI), UX CBOMCTBA U IPUMEHEHNE B HAPOIHOM X03siicTBe. Kanuiineie ynoopenusi.
OO0mas xapakTepucTHKa 3JieMeHTOB riaBHo moarpynnsl II rpymnsl. CTpoeHrne aTOMOB.
[[{enouHo3emenbHbIE  METAUIBI —  OPOCThIE  BELIECTBA.  BaxHellnue  COEQUHEHUs
IEJI0YHO3EMENIbHBIX METAJUIOB — OKCH/JIbI, TUAPOKCHIBI U COJU (XIIOPHIBI, KApOOHATHI, HUTPATHI,
cynbdatsl, hocharel), UX CBOMCTBA U IPUMEHEHHE B HAPOTHOM XO35HCTBE.

Amromunmii. CtpoeHne aroma, (U3MYECKHEe M XUMHUYECKHE CBOICTBa MPOCTOTO BEIIECTBA.
CoenuHeHus alIOMUHUS — OKCUJ U THAPOKCH, UX aM(OTepHBINA Xapaktep. Baxkueimume conu
amomuHus. [IpuMeHeHne antoMUHUA U €r0 COEAMHEHHUI.

Keneszo. Ctpoenue aroma, (u3MUECKHME U XUMHUYECKHE CBONCTBAa IPOCTOrO BEIIECTBA.
I'enernyeckue psnapl Fe2+ u Fe3+. Baxkueimme conu jxeneza. 3Hau€HUE XKelle3a U €ro
COEIMHEHUH JJIs1 IPUPOJbI U HAPOJIHOTO XO35MCTBA.

JNemoncTpanuu. O0pa3ipl IETOYHBIX U INEIOYHO3EMENbHBIX MeTayioB. OOpasibl CIIaBOB.
B3auMmopeiicTBue pacTBOPOB KUCIOT U cojiel ¢ MeTaiuiaMu. [losydenne ruipokcuia allloMUHUS
U HCCIEOBAaHUE €ro CBOMCTB. B3aumonelcTBue xene3a ¢ COMIHOM Kuciotou. [lomyuenue
ruapokcuaos xenesa (1) u (II1) u u3yueHnne ux cBOMCTB.

IIpakTuyeckne padorsl. 1. OcymiecTBieHHE LENOYKHM XUMUYECKMX IMpEBpalleHui. 2.
[lonyyenue u cBOWCTBAa COEOUHEHUU MeTayuioB. 3. PellieHue 3KCIepMMEHTANbHBIX 3a/ad Ha
pacro3HaBaHUE U NOJIYYCHHE COCUHEHNN METaJUIOB.

KonTpoasnas padora Nel o teme : MeTauib»

Tema 3. Hemertasibl

OO0mass xapakTepuCTUKa HEMETAJUIOB: MoyiokeHne B [leproamueckoil crucTeMe XHUMHUYECKHX
anemenToB /JI. I.Menaeneena,

OCOOCHHOCTH CTPOCHHS aTOMOB, 3JIEKTPOOTpUIIATENbHOCTH (D) Kak Mepa «HEMETAITTNIHOCTH,
pan O0. Kpucramimyeckoe CTPOEHHE HEMETAUIOB — IPOCTHIX BEIIECTB. AJUIOTPOIUS.
duznyeckue cBONCTBa HEMETAIUIOB. OTHOCUTENBHOCTD OHATUN «METAD» U «HEMETAILD).
Boaopoa. [Tonoxxenue Bogopona B Ilepuoanueckoit cucreme XuUMUYeckux siaemeHToB [I. .
MenneneeBa. CtpoeHne aroma U MOJIEKYJIbl. PU3HUECKNE U XUMUYECKUE CBOICTBA BOLOPOA, €TO
MOJIy4Y€HUE U IPUMEHEHHE.

Bona. Ctpoenne Mousekynsl. Bogoponnas xumudeckass cBsizb. (Du3nueckue CBONCTBA BOJBI.
AHomannu cBOMCTB BoAbl. I'mapoduinbHble U rHApoPOOHBIE BELIECTBA. XUMUYECKHE CBOWCTBA
Bosbl. KpyroBopor Boxabl B mpupone. Bomoouuctka. Aspanust Bozbl. bbiTOBbIE (DUIABTPHI
MunepanbHble BoAbL. J\UCTHIITUpOBaHHAs BOJIA, €€ MOJIy4eHHUE U IIPUMEHEHUE.

O0mas xapakTepucTuka rajaoreHoB. CtpoeHue aromoB. IIpocTblie BelecTBa M OCHOBHBIE
COEIMHEHUS TaJoTeHOB, UX cBoiicTBa. KpaTkue cBepeHus o xijope, Opome, (rope u HoJe.
[TpMeHeHNE TalOreHOB U UX COEAVNHEHUH B HAPOJAHOM XO3SIMCTBE.

Cepa. CtpoeHue aTtoma, ajulIOTpONMs, CBOWCTBA U NMPUMEHEHHE poMOudeckoil cepbl. OKCHUIBI
cepol (IV) u (VI), ux nonmyuyenue, cBoiictBa U mpumeHenue. CepHasl KUCIOTa U €€ CONHU, HX
IIPUMEHEHNE B HAPOJHOM XO03s11cTBE. [IpOM3BOACTBO CEPHON KHUCIIOTHI.

A3ot. CTpoeHHe aToMa M MOJEKYJIbl, CBOWCTBA NPOCTOrO BEIIECTBA. AMMHAK, CTPOCHHE,
CBOICTBA, MOJy4YeHUE U npuMeHeHne. CoJii aMMOHUS, UX CBOMCTBA U MpUMeHeHnEe. OKCHJIBI a30Ta
(I) u (IV). A3oTHas KuClIOTa, €e CBOMCTBA U NMpUMeHeHHe. HUTpaTbl 1 HUTPUTHL, TpodieMa Ux
COJIep’KaHUsl B CEIIbCKOXO03UCTBEHHOU MPOIYKIIMH. A30THBIE y10OpEHUSI.

®ocdop. CtpoeHne aToma, aIOTPONUs, CBoicTBa Oenoro M KpacHoro ¢ocdopa, ux
npumeHnenne. OCHOBHBIE coenHeHus: okcua dhocdopa (V) u oprodocdopHas kucmota, pochaTsl.
docdopHbIe yIoOpeHHs.

Yraepoa. CtpoeHue aroma, aljOTpONus, CBOWCTBa MoauduKanuii, npuMeHeHue. OKCHIBI
yraepoga (II) m (IV), ux cBoiictBa u npumeHeHue. KapOoHAThl: KalbLUT, COAA, MOTAII, UX
3Ha4YeHHE B MPUPOJIE U KUZHU YETIOBEKa.
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Kpemunii. CTpoenue aroma, KpUCTAIUIMUYECKU KPEMHUI, €ro cBOMCTBA U npuMeHeHue. OKcun
kpemuus (IV), ero npupomanbsie pazHOBUAHOCTH. CHUIMKATHI. 3HaUYE€HHWE COCAMHEHUN KPEMHHUS B
JKUBOU U HEXUBOH nipupoae. [loHsaTre 0 CIIMKAaTHOM IIPOMBIIUIEHHOCTH.

JemoncTpauun. [Tonydyenue u pacnoznaBanue Bogopoaa. KauectBeHHas peakuys Ha raJloreHua-
WOHBL.. B3aumonelcTBue KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEMIBIO.

JlaGopaTtopHble onbIThbl. O3HaKOMJIEHHE C COCTaBOM MuHepaidbHOW Bozawl. 30. CoiicTBa
pa3z0aBiieHHOM cepHOM KUCIO0Thl. M3yueHue cBOMCTB ammuaka. Pacro3HaBanue coseil aMMOHHS.
['openue docdopa Ha Bo3ayxe u B kuciopoae. PacnosnaBanue ¢ocdaros. ['openue yrisa B
kucinopoae. Ilepexon kapOOHATOB B THIPOKapOOHATHI.

IpakTnyeckne padorbl. 4. PeleHue 5KCIEpUMEHTAIBHBIX 3a1ad 1o TeMe «lloarpymnma
kuciopoaay. 5. Ilonydyenue, cobupanue 1 pacro3HaBaHHE T'a30B.

KonTpoasnas padora Ne2 o teme : Hemeranmibi»

Tema 5. OOoOmeHne 3HAHUI 1O XMMHMH 3a KYpPC OCHOBHO# mkoJbl. IloaroroBka k
rocyaapcreeHHoi ntTorosoii arrecrauuu (I'MA)

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema xumudeckux sineMeHToB 1. MI.Menneneesa.
®u3NuecKuil CMBICI TMOPSAJKOBOIO HOMEpa »3JEMEHTa, HOMEpPOB NEpHOJa M  TPYIIIIHL.
3aKOHOMEPHOCTH M3MEHEHUsI CBOWCTB 3JIEMEHTOB M UX COECJUHEHHMM B MEpHOJax U Ipynmax B
CBETE MPEACTABICHUI O CTPOCHUH aTOMOB 3J1€MEHTOB. 3HaueHue [lepuonnueckoro 3akoHa.
Bunpl xumuueckux cBA3€Ml M TUIBI KPUCTAJUIMYECKUX pelIeTOK. B3aumocBsA3b cTpoeHus u
CBOMCTB BEILIECTB.

Knaccupukamuss XMMHUYECKHX peakIuil 1O pPa3IUYHbIM MpH3HaKaMm (YUCIO W COCTaB
pearupyromux 1 00pa3yroIuxcsl BEIIECTB; HaJM4ue TpaHullbl pasaena ¢as; TerioBoi 3G deKT;
U3MEHEHUE CTENEHEW OKMUCIEHUS aTOMOB; WCIOJb30BAHHWE KAaTajau3aTopa; HaIpaBlieHUE
npotekanus). CKOpOCTh XMMHUYECKUX peakuuid u (akTopsl, Biusdoomue Ha Hee. OOpaTUMOCTh
XUMHYECKHX PEaKIUil U CIIOCOOBI CMEUICHUS XMMUYECKOTO PaBHOBECHSI.

[Ipoctble UM cioxHbIE BemecTBa. MeTaiibl U HeMeTaiUlbl. ['eHeTHuecKue psAapl MeTaia,
HEMeTaJlIa ¥ epexoqHoro Metayuia. OKCHUIIBI U TUAPOKCHIBI (OCHOBAHHMSI, KUCIOTHI, aM(oTepHbIE
THJIPOKCUIBI), cOIH. VX cocTaB, KiaccupuKaus u o01ue XMMUYECKHe CBOMCTBA B CBETE TEOPHH
AIIEKTPOJINTUYECKON JUCCOLUAIINH.

Hrorosasi KOHTpoOJIbHAsI padoTa 3a Kypc XUuMHH 9 KJ1acca

Ka.neﬂ[lapﬂo — TEMATUYICCKOC IIJTAHUPOBAHHE 8 kaacc

No No Jara
ypoka ypoka poBejie Tema ypoka [Tpumeuanue
(Teme) HUS
ypoka
Beenenne(5u4)
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[Ipenmer xumuu. BemecTtna.

[IpeBpaiienus BemecTB. Pojab XuMUM B KU3HU
YeJI0BEKa.

[TpakTuyeckas padora Nel. «IIpaBuna
TEXHUKH 0€30MMacHOCTH TPH paboTe B
XUMU4YeckoM kabuuerte. [Ipuemsl oOparienus ¢
1abopaTOPHBIM 000PYTI0OBAHUEM U
HarpeBaTeIbHBIMU MPUOOPaAMUY.

[Tepuonnueckas Tabauia Xum. 3J1eMeHTOB /1.
. MenneneeBa. 3HaKU XUMUYECKUX
SJIEMEHTOB.

Xumuaeckue GopMyIIbI.
OTHOCHUTEIBHBIC ATOMHAST U
MOJICKYJISIPHAS! MAaCCHI.

Tema 1 ATOMBI XUMHUYECKHX 3JIeMEeHTOB (104)

OCHOBHBIE CBCICHUA O CTPOCHUHU aTOMOB.

M3MeHeHue B COCTaBe siep aTOMOB
XUMHUYECKUX 3JIEMEHTOB

CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
DIIEMEHTOB

[Teproandeckas TaOJIMIIA XMM. HJIEMEHTOB /.
. MeHieneeBa U CTpOCHUE aTOMOB.

10

Monuag xumMudeckas CBA3b.

11

KoBaneHTHas HCIIOJIAPpHAsA XUMHUYCCKaA
CBs3b.

12

KoBaneHTHas MOJIAPpHAaA XUMHWYCCKasl CBA3b.

13

o

MeTannuueckas CBSI3b.

14

O0001IEHNE U CUCTEMATHA3AIM 3HAHUNA 00
DJIeMEHTaX: METAJUIaX M HEMeTaJIax, O BUIaX
XHUM. CBA3U.

15

10

KonTponbhas padota Nel. 1o reme: « ATOMBI
XUMHUYECKHUX HJIEMEHTOBY

Tewma 2 IIpocTeie BemecTBa (84)

16

[Ipocteie BemecTBa-mMeTauibl. OOmMe
¢du3nueckre CBOMCTBA METAILIOB.
AJuioTponusi.

17

[Tpocteie BemecTBa-HeMeTaIbl. O0mue
¢du3nyecKkue CBOMCTBa HEMETAIIOB.
AJutoTponusi.

18

KonnuecTBO BemecTna.

19

MosnsipHas Macca BEIeCTBa.

20

MossipHBI 00BbEM BEIIECTBA.

21

Pemenne pacueTHbIX 3a71a4

22

~NoOoM~Ww

O0001eHUE U CUCTEMATU3ALIMS 3HAHUM 110
teme: «[IpocThie BElecTBay.

23

KonrtpomnbHas padora Ne 2 o teme: «IIpocteie
BEIIIECTBAY

Tema 3 Coennnenus xumudeckux 3aemMeHToB( 10 1)

24

CTeneHb OKHUCICHUS. BI/IHapHLIe COCOIUHCHUA

MCETAIJIOB 1 HEMETAJIJIIOB
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25 2 Baxneiimme kiraccbl OMHAPHBIX COCTMHECHUM-
OKCHJIBI, JIETYYUE BOJIOPOJIHBIE COSAMHECHHSI.
26 3 OcHOBaHUS.
27 4 Kucnotsr.
28 5 CoJy KaK MpOU3BOIHBIC KUCIOT M OCHOBAHUH.
29 6 AMOp(]HBIE 1 KPHCTAJUIMYSCKUE BEIICCTBA.
Bu/1bI KpUCTAINTMYECKUX PEIICTOK.
30 7 UucThie BEIIECTBA U CMECH.
31 8 MaccoBast u 00beMHas 10JIsI KOMIIOHCHTOB
cMmecH. PacueTsl, CBA3aHHBIC C TTOHSITHEM
«JTOTIS».
32 9 [IpaxTrueckas padota Ne 2 [Ipurorornenue
pacTBOpa caxapa | OINpeaelieHUEe MacCOBOM
JT0JIM caxapa B PacTBOPEY.
33 10 O0600IIeHNE U CHCTEMAaTH3alUsl 3HAHUH 110
teMe: «COeTMHEHUS] XUMHUYECKUX JIEMEHTORBY
Tema 4 M3menenus npoucxonduue ¢ Bemecrsamu(13 u)
34 1 dusnyecKkue SBICHUS.
35 2 XUMHUYECKUE PEaKITIH.
36-37 3-4 3aKOH COXpaHEHUS MacChl BEILIECTB.
XUMHUYECKUE YPABHEHMSI.
38 5 TUIBl XUMHYECKUX peakiuid. Peakium
Pa3I0KCHUS
39 6 Peakiuu coeTMHEHHS
40 7 Peakiuu 3amenienus
41 8 Peakiiun oOMeHa.
42 9 [Ipaktuueckas pabora Ne 4. Ilpusnaku
XMMHYECKHUX PEAKIUH.
43-44 10-11 Pac4eTsl 10 XMMUUYECKUM YPAaBHEHUSIM.
45 12 O000IIIeHNE U CUCTEMATU3AIUS 3HAHUN 110
Teme: « MI3aMenenus, npoucxoasiue ¢
BEIIIECTBAMM).
46 13 KonTponbHast padota Ne 3 1o teme: «
V3MeHeHUs, TPOUCXOSIINE C BEIIECTBAMMIY.
Tema 5 PactBopenue . PactBopbl. CBoiicTBa pacTBOpoB (224)
47 1 PacTBOpeHune Kak GU3NKO-XUMHUECKUI
npouecc. PactBopuMocTs. Tunsl pacTBOpOB.
48 2 DNEKTPOIUTUYECKAs TUCCOLUALINSL.
49 3 OcHoBHBIe nostokeHusT TO/I.
50 4 VoHHbBIE YpaBHEHUS PEAKIIMI.
51-52 5-6 Kucnots! B ceete TO/l, ux kinaccuduxaus u
CBOICTBA
53-54 7-8 OcnoBanus B cBete TO/I, ux xnaccuduxarms
1 CBOMCTBA
55-56 9-10 OKcHUIbl
57-58 11-12 Comnu B cBete TO/I, cBOlicTBa
59 13 [TpakTuyeckas pabora Ne 4 MloHHBIE peakiuu.
60 14 O06o011eHne, cucTeMaTu3alus U KOpPeKIus

3HAHWI, YMEHUW U HaBBIKOB Y4alllUXCs 10

Teme «TO».
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61 15 Kaccudukanmsi XaMUIeCKUX PEaKIIHid.
OKHCITUTEIEHO-BOCCTAHOBUTEILHBIC PEAKITUH.

62 16 CBOICTBA N3YYCHHBIX KJIACCOB BEIIIECTB B
ceere OBP.

63 17 YrpaxHenus B coctaBiaeHuu OBP.

64 18 [TpakTuyeckas padora NeS5
Penrenue skcriepuMEHTaIBHBIX 33124 10 TEME
«["eHeTHUECKas CBS3b MEX]Ty OCHOBHBIMU
KJIaCCAaMHU HEOPTaHWYECKUX COCJMHEHHINY.

65 19 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN T10
TeMeE.

66 20 Pemienue pacueTHbIX 3a1a4

67 21 [Ipomexyrounas arrecrauus. KoHTposbHas
pabora

68 22 [ToBTOpeHme

KanengapHo- TeMaTnueckoe iaHupoBaHue 9 Kiacc
Ne Ne Jara Tema [Ipumeuanue
ypoKa | ypoka | mpoBe ypoka
o JeHUS
TeMe) | ypoka

Beenenne. O0mas xapakTepucTUKa XUMUYECKHUX 3JIEMEHTOB U XMMHUECKUX PEeaKIUi
Ilepuonnueckuit 3akoH u Ilepuoauueckas cucrema xumuueckux snemenToB /1. . Menaeneena(9u)

1 XapakTepuCTUKAa XUMHYECKOTO 3JIEMEHTa HA OCHOBAaHUH
€ro IMoJIOKEHUs B iepuoandeckou cucreme /1. .
Menneneena.
2 ['eHeTnuecKkue psibl METAIJIOB U HEMETAJIOB
3 [TepexoTHBIC 2JICMEHTHI
4 [leproanyuecKkuii 3aKOH U CHCTEMA XUMHYECKHUX
bnemeHToB /I. 1. Menaeneena
5 KonTponbHas pabota
[loBTOpEeHNE OCHOBHBIX BOIPOCOB Kypca XUMHUHU §
Ki1acca. BBegeHnue B Kypc XuMuu 9 Kiiacce
6 CKOPOCTh XUMUYECKUX PEAKIUH.
7 @akTopsl, BIMAKOIIME HAa CKOPOCTh XUMHYECKOU
peakiumn
8 OO6patumble HeoOpaTHUMbIE peaKIIU
9 XMMHUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIEHUS

Tema Metamnbi(194)

10

1

[Tonoxxenne metaiioB B [lepuoanyeckoin cucreme /1.
W. MenneneeBa 0COOEHHOCTH CTPOSHHS UX aTOMOB.
du3nyecke CBOMCTBA METAIIIIOB.
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11 2 CrnnaBsl

12 3 XHUMHYECKUE CBOMCTBA METAJJIOB

13 4 Mertamnsl B ipupoje. O01mmume crnocoObl UX MOaydeHHUs.

14 5 OO6miee TOHATHE O KOPPO3HH METAILJIOB

15 6 OO0mast xapakTepucTHKa 3JeMeHTOB | A rpymiisl
[llenouHbIe METAJIIBI.

16 7 CoeMHeHUs ET0YHbIX METaJUIOB.

17 8 OO0mast xapakTepucTiKa 31eMeHToB 1A rpynmbl.

18 9 CoearHeHns
meTaios [IA rpynnel.

19 10 AJFOMUHUH, €r0 (U3UYECKHUE U XMMHUYECKHE CBOHCTBA

20 11 CoeaIrHEeHN aTFOMUHU.

21 12 Keneso, ero ¢pusznueckne 1 XMUMHUYECKUE CBONCTBA.

22 13 Coemunenus Fe?t, Fed*,

23 14 [TpakTuueckas paborta Nel
OcCyIIecTBICHHE EMOYKH XUMUYECCKUX TIPEeBPAICHHIA
METAJIOB

24 15 Pemienue 3a1a4d Ha onpeeseHne BbIX01a MPOAYKTa

25 16 [IpakTuueckast pabota Ne2 [lonydyenue u cBoiicTBa
COCTMHEHUN METAJIOB

26 17 [TpakTueckass padota Ne 3 Pemenue
DKCIIEPUMEHTAIBHBIX 33/1a4 Ha PaCTIO3HABAHKE U
MOJIyYCHUE COSTMHEHUI METAJUIOB

27 18 O000IIeHHEe CUCTEMATH3AIMS B KOPPEKIIHSI 3HAHHIA,
YMEHUH, HABBIKOB y4-CsI 110 TeMe «XHMHUs METAJLIOBY.

28 19 KonTponbHast pabota 2 o teme «MeTaabhy

Tema Hemeramisl (234)

29 1 OO611ast XapakTepUCTHUKA HEMETAJLIOB.

30 2 Bonopon. Bona

31 3 OO011ast XapaKTepUCTUKA FaJIOT€HOB.

32 4 CoenuHeHHe TaJOreHOB. bromornveckoe 3HaYCHUE U
MPUMEHEHHE TaJIOTEHOB U UX COSAMHEHUN.

33 5 Kucnopoy.

34 6 Cocras Bo3ayXxa.

35 7 Cepa u ee COeTMHEHUSI.

36 8 Cepnas xkucnota.OKACIUTENBHBIE CBOWCTBA CEPHOM

KHCIIOTHI.

37 9 A30T 1 €T0 CBOIICTBA.

38 10 AMMUaK

39 11 . Coim aMMOHWUSI.

40 12 A3oTHas kuciaota v €€ conu. OKCUBI a30Ta.

41 13 OKUCITUTENIbHBIE CBOMCTBA a30THOW KHUCJIOTBHI.

42 14 Pemenns 3a1a4 1 ynpaxHEHUH 110 TEME.

43 15 Docdop

44 16 Coenunenus ocdopa.

45 17 Yriepon

46 18 Oxkcupl yriaepoa.

47 19 VYrosibHAast KUCJIOTA U €€ COJIN.
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48 20 Kpemanit

49 21 CoeMHEHNs KpEMHUSL.

50 22 CuikaTHast TPOMBIITUICHHOCTD

ol 23 Pemrenue 3aa4 u yrnpaxHeHU! 10 TEMeE.

52 24 [IpakTrueckas padota "DKcriepuMEHTAIbHBIC 3aa4n."

53 25 [Ipaktuueckas padora" I[loarpynna azora u yriepoaa"

94 26 [Ipaktuyeckas padora "[lomyuenue,cooupanue u
pacro3HaBaHue ra3oB"

55 27 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN TI0 TeMe
Hemeramnsr"

56 28 KontponbHast pabora no teme Hemerayist

Tema 5. O0001IIEHNE 3HAHUI

110 XMMUH 32 KypC OCHOBHOM HIKOJIBI(64)

57-58 [lepuonnueckuii 3aKOH U CUCTEMA XUMUYECKUX
hnemenToB J[. M. MenpaeneeBa(ioBTopeHune)
59 CterneHb OKUCIIEHUS, CTPOCHHUE BEUIECTB
60 Knaccudukanus xummaeckux peakuuii. CKopocTb
peaKIuid.
61-62 Krnaccudukanus Bemects/lucconmanus. MoHHBIC
YpaBHEHHS
63-64 OKHCIUTENEHO-BOCCTAHOBUTEIILHBIC PEAKITHH
65-66 KonTponbHas paboTa o Kypcy XuMuu 9 kiacca v aHanus

€€ pe3yJIbTaToB

24




		2022-04-04T15:16:03+0300
	Андреева Анна Сергеевна




