Myunmnneansoc Kai&mnoe 06meobpasons e LI0e YIpeRenne
«Mapxeaoockun ocuosuas 06mcoGpaIons T ILIAN BIKO.1EN

PACCMOTPEHO
Ha asceaninu neacosera

Mporoxon e 13
or 31 anryern 2023r,

PaGogas nporpamma
Hamssenosanuenpennera: XHMHSA
Yposewi obyseins $LOC 000
Cpox peamirsagn nporpassu: 2 1oj8 >
Kance: 8.9 '
Yuurean:Kapasacsa Haranuz Bagnamunossa, nepas
lox cocranserns pabovelt nporpasomt - 2023 rog

Kwnymomquouymﬁszaccwmonnmn.aummmZu: 9 xnac 68
MROOD B 10N, B HEAC0 2 4

Haunan  npocpavva na  ocuose  OCICPLIBHONO  TOCYARPCTRCHHOTO
olpasoparenbBoro mmo obmero cOPAIORIHRA, TPANCPHEOE NPOTPEMMLI
OCHOBROIG OOUIETO 0GPAIOBEHHA N0 XHMIN, BSTOPCKOA TIPOTPEMMEL 10 XHMEK DOX PCA.
laBpuennaa O.C. )

(HECHGI, GEMOP, ANIOUNIN)

[Tpenodasanue 6edémes no yaeduuras:
O.C.InGpeeass. Xumux 8 xuace:- M. [lpoga, 2018
O.C.TaGpreasn. Xumax 9 wiace:- M.: Jlpoda, 2018

N



JIMYHOCTHBIE, MeTanpeAMeTHbIE U NPeMeTHbIE Pe3yJIbTaThl 0CBOCHUSI Y4eOHOIr0 npeaMera
«XuMua»

JInuHocTHBIE pe3y/bTaThl 8-9 KJacchl:

JIMYHOCTHBIE PEe3yabTATHI OCBOEHUS MPOrpPaMMbl OCHOBHOT'O OOLIEro 0O0pa3oBaHUs JOCTHUTAIOTCS
B X0/i¢ O0y4YeHUs XUMUU B €AMHCTBE YU€OHON M BOCIIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH,
NPUHATHIMA B OOINECTBE NPAaBWIAMH W HOPMaMH IOBEJIEHHS M CHOCOOCTBYIOT IIpoLeccam
CaMOIIO3HaHUs, CaMOPa3BUTH U COLMANIN3ALUHN 00Yy4arOLIIXCS.

JIMYHOCTHBIE Pe3ybTAThl OTPAXKAIOT FOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
IIO3UTUBHBIX LIEHHOCTHBIX OPMEHTALUN M PACHIMPEHUE OIBITA IEATEIbHOCTH Ha €€ OCHOBE, B TOM
4uClie B YaCTH:

1) maTpuoTHUECKOrO BOCTIUTAHMSL:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY U HAYYHOMY
HaclleINl0, IOHMMAHMUS 3HAUYEHUs XUMHUYECKOM HayKM B JKM3HM COBPEMEHHOTo OOLIeCTBa,
CIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW HWH(pOpMANMEl O NEePeAOBBIX JOCTIKEHHSIX H OTKPBITHAX
MHUPOBOW M OTEUECTBEHHOM XMMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUAX 00 YCTpoWCTBE MUpa
M 00I1IeCTBA;

2) rpa’kJJaHCKOTI'0 BOCIIUTAHUS:

IIPEJICTABICHHS O COLMATIbHBIX HOPMaxX M MpaBUJIaX MEXJINYHOCTHBIX OTHOLIEHUI B KOJIJIEKTHUBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOH, Yy4eOHOUCCIIeI0BaTEeNbCKOM,
TBOPUECKOM W JpYr'MX BMJAX JAESITEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM
NesTeIbHOCTH IPU BBINOJHEHUHM Y4YeOHBIX, MO3HABAaTEIbHBIX 3a]ay, BBIIOJHEHMH XHMHYECKUX
OKCHEPUMEHTOB, CO3JaHUM  y4eOHBIX TPOCKTOB, CTPEMJICHHSI K B3aUMOIIOHHMAHHUIO H
B3aMMOIIOMOIIH B Tpoliecce 3TOW y4yeOHOM AesaTenbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHHUE
U MOCTYIKU CBOMX TOBapHILEl ¢ MO3UIMM HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O TO3HAHMUSL:

MHUPOBO33PEHUYECKUE TIPEACTABIEHUS O BEIECTBE M XMMHYECKON pEaKLUU, COOTBETCTBYIOILIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTUS HAayKH M COCTAaBJISIOLIME OCHOBY JJisi NMOHMMAHHUS CYIIHOCTH
HAay4YHOH KapTHHBI MHpa, MPEJCTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS HPUPOIbI,
B3aUMOCBSA35IX YEJIOBEKA C MPUPOJHOM CPEIOM, O POIM XMMHH B NTO3HAHUU ITHX 3aKOHOMEPHOCTEH;
MO03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJY4YEHHE HOBBIX 3HAHUM MO XUMHH, HEOOXOIMMBbIE
Ui OOBSICHEHHs] HAOJII0JJaeMBIX IPOLIECCOB U SIBJICHMM, MO3HABATEIbHOW, MHPOPMAIMOHHON U
YUTATENILCKOM KYJIBTYphl, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITEIbHON pabOThl C yUeOHBIMU TEKCTaMH,
CIPaBOYHOM  JIUTEpPAaTypod, JOCTYNHBIMH TEXHHUYECKHUMU CpEICTBAMU  HH(OPMALMOHHBIX
TEXHOJIOTHII;

UHTEpEC K OOYYeHHIO M T[I03HAHUIO, JI0003HATENIbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, NMPOEKTHOW M HCCIEI0BATEIbCKOW MESATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJIEHHOCTH U YPOBHS 00y4YEeHUS B JajbHEHIIEM;

4) bopMHUpOBaHUS KYJIBTYPHI 37J0POBBS:

OCO3HaHHE IIEHHOCTH YXU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 KU3HU, OCO3HAHUE TIOCIECTBUNA U HEMPUATHE BPEAHBIX NMPHUBBIYEK (YIIOTPEOICHUS
aJIKOTOJIsl, HApKOTHKOB, KYypeHHs), HEOOXOJUMOCTH COOJIIOJIEHUs TMpaBuUil OE€30MacHOCTH IpH
00paIleHny ¢ XUMUYECKHMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOTr0 BOCITUTAHUS:

MHTEpEC K NMPaKTHUECKOMY U3yUeHHIO Mpodeccuii U Tpyaa pa3iTudyHOro poja, YBaXXEHUE K TPYLY
U pe3yJIbTaTaM TPYAOBOMN NEATENBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS NPEAMETHBIX 3HAaHUU
110 XMMHHU, OCO3HAHHBINH BHIOOP MHAWBUIYAIBHOW TPACKTOPUU MPOAOIDKEHHUS 00pa30BaHus C y4ETOM
JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB M IMOTpeOHOCTEH,
yClenmHol npodecCHOHAIIBHOW AEATENbHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTb
alanTHPOBATHCS B MPO(ECCHOHANBHOM cpene;

6) 3KOJOrMYECKOr0 BOCIIUTAHMSL:



9KOJIOTUYECKHU LIE1eCO00pa3HOE OTHOLIEHUE K MPUPOJIEe KaK CTOUHUKY JKU3HU HA 3eMile, OCHOBE
e€ CyIeCTBOBAaHUS, TOHUMAHUE IIEHHOCTU 3[I0POBOTO M 0€301MacHOro oopa3a )KM3HHU, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (M3MYECKOMY M IICUXHUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTH
00JIIOZIeHUs TpaBUI OE30IIACHOrO MOBEAEHUS IPU PabOTe ¢ BELIECTBAMM, a TAaKXKE€ B CHUTYaI[HsIX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIIONEH;

CMOCOOHOCTH TPUMEHATh 3HAHHS, IMOJydyaeMble NMPH HM3YyYCHUW XHUMUH, JJs peIIeHUs 3aaad,
CBSI3aHHBIX C OKPYXKAIOIEW MPUPOAHOHN CPEIOH, AJIs MOBBIIIEHUS YPOBHS SKOJIOTHYECKON KYJIBTYPHI,
OCO3HAHMA TI00AIBHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM U MyTeld MX pEeHIeHUs! MOCPEJICTBOM
METOJI0OB XMMHH, YKOJIOIMYECKOTO MBIIUICHHS, YMEHUS PYKOBOJACTBOBAaTLCSA UM B IIO3HABATEIBHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHOW IIPAKTHKE.

MeTal’lpeL[MeTHbIe pe3yJbTaThbl 8-9 ki1acehl:

B cocraBe MerampenMeTHBIX pe3ydbTaTOB BBIIEIAIOT 3HAUYUMbIE Ui (OpMUPOBaHUS
MHUPOBO33pEHUsl OOIlEHAYYHble IMOHATUS (3aKOH, TEOpHUs, NPHUHLMII, TUNOTE3a, (aKT, CUCTEMA,
IIPOLIECC, IKCHEPUMEHT U JIPYroe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAyYHBIX YUEOHBIX
IpeaMeTax M IMO3BOJIAIOT Ha OCHOBE 3HAHMN M3 ATUX NPEIMETOB (POPMHPOBATH MPEICTABIECHUE O
LIEJIOCTHOM HayyHOM KapTUHE MHUpa, U YHHUBEpcajbHble yueOHbIE AEHCTBUs (I1O3HABaTENbHbIE,
KOMMYHUKATHBHbBIC, PETyJIsATHUBHBIE), KOTOpble oO0ecrneynBaoT (HOPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYLIECTBIICHUIO YU€OHOU JESTENbHOCTH.

IIpeameTHbIE pe3yJbTATHI:

B cocraBe mpenMeTHBIX pPE3yJIbTATOB IO OCBOCHUIO  00S3aTENILHOTO  COACpIKaHMS,
YCTAaHOBJICHHOTO JaHHOW  (enepanpHOil pabouell  mporpaMmoi, BBIICISIOT: OCBOCHHEBIC
00y4arolMMUCS HayuyHbI€ 3HAHUS, YMEHHS U CIIOCOOBI IEUCTBUH, crielu(pUIecKue I MpeIMeTHOM
obmactu «XWUMUsS», BUIBI JCATCIBHOCTA IO TOJTYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIpETaIuH,
MpeoOpa30BaHUIO U TPUMEHEHUIO B PA3JTUYHBIX YU€OHBIX M HOBBIX CUTYaIlUsX.

K xonny o0yueHus B 8 ki1acce npeIMeTHbIE PE3yJbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIOUTUXCS YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHSTHUW: aTOM, MOJIEKysla, XHMHUYECKUN DJIEMEHT,
MPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCUTEJIbHAs aTOMHAsi M MOJIEKYJISIpHas mMacca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBasl JOJii XMMHYECKOTO JJIEMEHTa B COCIUHEHUHM, MOISPHBIA O0BEM, OKCHA, KHCIOTa,
OCHOBAaHHWE, COJb, JJIEKTPOOTPUIATEIHHOCTh, CTENECHh OKHUCJICHUS, XUMHUYECKas peaKius,
KIaccupUKalysg peakluid: peakluud COEIWHEHUS, PEAKIMH Pa3I0KEHHUs, PEaKIUu 3aMelIeHHs,
peaknuu oOMeHa, 2K30- W SHIOTCPMHUUECKHE PEaKIUU, TEIIOBOW 3 (EKT peakuuu, sIpo aToma,
ANEKTPOHHBIA CIION aroma, aTOMHas OpOWTallb, pPaguyc aToMa, XMMHYECKas CBS3b, MOJSpHAs U
HETIOJISIpHAs KOBAJICHTHAsl CBsI3b, MOHHAs CBsI3b, WOH, KaTWOH, aHWUOH, PacTBOP, MAaccoBas IOJIA
BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHS) B PACTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMHUYECKUX TOHITHH U MIPUMEHSATH 3TH TOHSITHS TPU
ONMMCAHUU BEUIECTB U UX MMPEBPALICHU;

WCIIOIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJeHHUs (OPMYJ BEIIECTB W YpaBHEHUU
XUMHUYECKUX PEAKIUH;

OTIPEIETATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHAPHBIX COCIWHEHHUSX, CTETICHb OKHCIICHHS
JJIEMEHTOB B OWHApPHBIX COEAMHEHUSAX, MPHUHAJICKHOCTh BEIIECTB K OMPECIEHHOMY Kiaccy
COeMHEHHH 1Mo (opMysaM, BHJ XUMHYECKOW CBS3M (KOBAJICHTHAs W WOHHAs) B HEOPTAaHUYECKUX
COE/IMHEHMUSIX;

packpsiBaTh cMmbica [lepuonnueckoro 3akona [[.M. MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAHHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XHMMHYECKHX JJIEMEHTOB OT HUX TOJOXEHHUS B
[lepuognueckoit cuctemMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YU€HHSI, 3aKOHAa ABOTapO;

OMKCHIBATh W XapakTepu3oBaTh Tabmuunyio ¢opmy [leprogudeckoil CHUCTEMBI XHMHUYECKUX
AJIEMEHTOB: pa3finyaTh MOHATHS «TJIaBHas moarpymma (A-rpymnma)» u «modounas noxarpymnma (b-
rpymma)», Majable U OOJNBIINE MEePHObl, COOTHOCUTh 00O3HAYEHUs, KOTOPhIE MMEIOTCS B TaOIUIE
«Ileppuoguueckass cucreMa xumuyeckux oanemeHtoB J[.M. MenzaeneeBay ¢  4YHMCIOBBIMU



XapaKTEepUCTUKAMU CTPOEHHUS] aTOMOB XMMHMUYECKUX JIEMEHTOB (COCTaB U 3apsij siapa, oOliee Yuciio
AJIEKTPOHOB U paclpeAesIEeHUE UX 110 AIEKTPOHHBIM CJIOSM);

KJ1accu(pUIUPOBaTh XMMUYECKHE HJIEMEHThI, HEOPraHMUECKUE BELIECTBA, XMMUYECKHE PEaKLUU
(110 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3 (eKTy);

XapaKTepu3oBaTh (ONMCHIBATh) OOLIME XMMHYECKHE CBOMCTBA BELIECTB PA3IMUYHBIX KJIACCOB,
IIOATBEPK/asi ONMCAHUE IPUMEpPaMH MOJIEKYJISIPHBIX YPAaBHEHHMH COOTBETCTBYIOIUX XMMHUYECKHUX
peaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTaBa, BOZMOKHOCTH
IIPOTEKAHNS XMMUYECKUX IPEBPAILCHUN B PA3JIMYHBIX YCIOBHAX;

BBIUUCIISATh OTHOCUTEJIBHYIO MOJEKYJISPHYIO M MOJSIPHYKO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOIO 3JIEMEHTa M0 (OpMyle COEIUHEHHUs, MAacCOBYIO JOJIIO BELIECTBA B PACTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEaKInuy;

IIPUMEHSTh OCHOBHBIE OINEPALUU MBICIUTEIBHON AEATEIbHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
000011IeHrEe, CHUCTEMATH3alNI0, KIACCU(PHUKAINIO, BBIABICHHE MPUYMHHO-CIECICTBEHHBIX CBS3EH —
JUISL U3YYEHUSl CBOWCTB BEIIECTB U XMMUYECKUX PEaKLUl, €CTECTBEHHO-HAYUYHbIE METO/bl IO3HAHUS
— HaOII0ICHNE, U3MEPEHHUE, MOIETTUPOBAHUE, SKCIIEPUMEHT (PeaJIbHbII U MBICIICHHBIN);

ClIeZIoBaTh IPaBUJIaM I10JIb30BAHUS XMMUYECKON MOCYIOM M J1abOpaToOpHBIM 00OpYJOBaHUEM, a
TaKXKe MpaBUJIaM OOpAIICHUsI C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLIHMSMH IO BBITOJHEHHIO
1a00paTOPHBIX XMMMYECKHX OIBITOB IO MOJYYECHHI0 M COOMpPaHMIO Tra3000pa3HbIX BEIIECTB
(Bomoposa M KHUCIOpOZAA), NPUTOTOBIEHHUIO pAcCTBOPOB C OINpEAENEHHOM MaccoBOW joiei
pacTBOPEHHOIO  BEILECTBA, IUIAHUPOBaTb M IPOBOAMTH XUMHUYECKME SKCIEPHUMEHTBHI I10
pacro3HaBaHHUIO PACTBOPOB MIETOYEH M KUCIOT C IIOMOIIBI0 HHANKATOPOB (JTakMyc, (heHondranenH,
METHJIOPaHXK U JIPyTHUe).

K koHuy o6yuenus B 9 kiiacce npeaMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPAXKATh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHITHI: XMMHUYECKMM JJIEMEHT, aTOM, MOJIEKYJIa,
WOH,  KaTHOH, AaHHWOH, IPOCTO€  BEIIECTBO,  CJOXHOE  BEIIECTBO,  BaJEHTHOCTD,
NEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKasi pEaKIIHsl, XUMUYECKasl CBS3b, TEIUIOBON
s¢deKkr peakuuu, MOJIb, MOJSIPHBI O00BEM, pacTBOp, AJIEKTPOJIUTBHI, HEDJIEKTPOIUTHI,
UIEKTPOIMTUYECKAs JUCCOLMALUS, pEeakUUd MOHHOrOo OOMEHa, KaTalu3arop, XHUMHYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpaTHUMbIE PEAKIMH, OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH,
OKHCIIUTENb, BOCCTAHOBUTENIb, OKHUCJIEHHE M BOCCTAaHOBJEHHE, aIOTPOIUs, aM(pOTEPHOCTD,
XUMHYECKas CBs3b (KOBAJEHTHAs, MOHHAs, METAJUIMYECKas), KpUCTAIIIMUECKAs peréTka, KOppo3us
METAJIJIOB, CIUIABBbI, CKOPOCTb XMMHUUYECKOM PEaKIMH, NMPEeAEIbHO AonyctuMas KoHueHTpauus 111K
BEIIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX NOHATUN M MPUMEHSTH 3TU MOHATUS NIPU
OIMCAaHUU BEIIECTB U UX MPEBPALLEHUII;

UCIOJIb30BATh XMUMHUYECKYI0 CHMBOJIMKY JJIsI COCTaBieHUS ()OpMyN BEHIECTB U YpaBHEHUH
XUMHYECKUX PEAKIINI;

ONpEAEIATh BaJCHTHOCTb M CTENEHb OKUCIEHHS XUMHYECKHX JJIEMEHTOB B COEIMHEHUSIX
Pa3IMYHOIO COCTaBa, MPHUHAIJIEKHOCTh BEIIECTB K ONpEeAeNEHHOMY KJIacCy COEAMHEHHH 110
dbopmynaM, BHJ XUMHYECKOW CBS3U (KOBAJIEHTHAs, MOHHAs, METAJUINYECKas) B HEOPraHMYECKUX
COEUHEHMAX, 3apsj] HOHA MO XHMHUYECKOH (opMylie, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COSIUHEHUN, TUI KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEIIIECTBA;
packpsiBaTh cmbici [lepuonnueckoro 3akona J[.MI. MengeneeBa W AEMOHCTPUPOBATH €r0
MOHMMAaHME: ONMCHIBATh M XapakTepuszoBaTh TabmuuHyio ¢opmy Ileproanyeckoil cucTeMBI
XUMHUYECKHUX DJIEMEHTOB: pPa3InyaTh MOHATHS «TJaBHas moArpymmna (A-rpynma)» U «1mobodyHas
noxrpynna (b-rpymnmna)», mansie 1 0oJbIINe NEPUO/Ibl, COOTHOCUTH 0003HAYEHHUS, KOTOPbIE HMEIOTCS
B MEPUOJUYECKON TaOJIUIe, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsij sijipa, 00IIee YHCIIO MIEKTPOHOB M PACHPECNICHHE UX 0 3JIEKTPOHHBIM
CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U MX COCIMHEHH B
IpezAesiax MajiblX IEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;

KJaccu(UIUPOBaTh XMMUYECKHE HJIEMEHTHI, HEOPTaHMUECKUE BEUIECTBA, XMMUYECKHE PEaKLUU
(Mo 4Kcny U COCTaBy y4acTBYIOIIMX B PEaKIUU BEIIECTB, IO TEIIOBOMY 3()(eKTy, 0 U3MEHEHUIO
CTETIEHEN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);



XapaKTEepU30BaTh (OMUCHIBATh) OOIIHME W CIENU(PUISCKHEC XUMHUYECKHE CBOMCTBA MPOCTHIX W
CJIOKHBIX BCHICCTB, MOATBCPIKJAAA OIMMCAHUC HNPHUMEpAMU MOJICKYJSPHBIX W HWOHHBIX ypaBHeHI/Iﬁ
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTaBJISTh YPABHEHHUS DJICKTPOIUTUICCKON JTUCCOIMAIINY KUCIIOT, IIEI0UeH U COJIeH, ITOTHBIE U
COKpaIléHHbIC YpaBHEHUS PEaKIMii HMOHHOTO OOMEHa, ypaBHEHHs PEaKIIHid, MOATBEPIKIAFOIINX
CYIICCTBOBAHUC TeHESTUYECKOU CBI3H MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYITHOCTh OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

MIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHUS, BOBMOYKHOCTH MPOTEKAHUS
XUMHUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCUTEIILHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MacChl BEIECTB, MacCOBYIO JOJIO
XUMHAYECKOTO D3JIEMEHTa 1O (OpPMYyJe COCJUHEHHUS, MAaCCOBYIO JOJIO BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIINH;



Copep:xanue yueOHOro npeamera « Xumus» 8 kiaacc.

Temal. IlepBoHayaibHble XUMHYECKHE NOHATHS

[Ipeamer xumuu. Posmb XUMHM B KM3HM 4Y€IOBEKAa. XUMHUSA B CHUCTEME HayK. Tejla U BeliecTsna.
®dusnyeckue CBOMCTBAa BEUIECTB. ATperaTHoe cocTosiHue BelecTB. [loHsATHE 0 MeTo/1aX MTO3HAHUS B
xumun. Yuctele BemiectBa U cMecu. CrocoObl pasneneHus cmeceil. ATOMBI U MOJIEKYJIBL.
Xumuueckue 3jeMeHThl. CHMBOJIBI XMMHYECKMX 3JIEMEHTOB. IIpocThble M CIIOKHBIE BEILECTBA.
ATOMHO-MOJIEKYJIIpHOE y4yeHHe. Xumuueckas ¢dopMyna. BaneHTHOCTh aTOMOB XMMHYECKUX
2JIEMEHTOB. 3aKOH IOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAsA aToMHas Macca. OTHOCUTENbHAS
MOJIEKYJIIpHass Macca. MaccoBasg 0151 XMMHUYECKOIO 3JEMEHTa B coeluHeHuH. KoaumdecTtBo
Bemectsa. Moub. MossipHast macca. B3aMMOCBsI3b KOJIMYECTBA, MAacChl M 4YMCIIA CTPYKTYPHBIX
eIuHUIl BemlecTBa. Pacuérel mo gopmynam XUMUYECKUX coequHeHHH. Du3nueckue U XUMHUYECKHe
SBJICHUS. XUMUYECKasl peakiusi U €€ NMpU3HaKU. 3aKOH COXPaHEHMsI MacChl BEIIECTB. XUMUYECKUE
ypaBHeHusa. Kraccupukanus XUMUYECKHUX peakuuid (COeIUHEHUs, pPAa3JIoKEeHUs, 3aMelleHus,
oOMeHa).

Xumuueckuu dsxcnepumenm:

3HAKOMCTBO C XHMMMYECKOH MOCYy[OH, MpaBuiamMu paboThl B jaboparopuu U HpuéMamu
oOpatieHusi ¢ J1abopaTOPHBIM OOOPYJOBAaHHMEM, HW3YYEHHE W ONHCaHWE (PUINUYECKUX CBOICTB
00pa3loB HEOPraHMYECKMX BEIIECTB, HaONoAeHHe (hru3ndyecknx (TUIaBICHHWE BOCKA, TassHHUE JIbJa,
pacThpaHue caxapa B CTYNKE, KMIIEHHE M KOHAEHCAllMs BOJbI) U XUMHUYECKHX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM IPOBOJIOKH, B3aMMOJEHCTBHE Mela C KHUCIOTOM) sBJIEHUHM, HaO/I0IeHuEe U
OMMCaHWE TPU3HAKOB MPOTEKAHMSI XUMHYECKHX peakluil (pa3liokeHue caxapa, B3auMOCHCTBHE
CEpPHOW KHCIIOTHI C XJIOpUIOM Oapusi, paznoxeHue rujapokcuaa menu (1) mpu HarpeBanuu,
B3aMMOJIeiicTBHE kefe3a ¢ pacTBopoM conu Menu (1), uzyuenue cnocoboB paznenenus cMmeceit (¢
MIOMOUIbI0 MarHuTa, (UIbTPOBAaHHE, BbIMIApMBAaHUE, JUCTHIULLMS, Xpomarorpadus), MpoBeleHUe
OYMCTKM TIOBapE€HHOW COJM, HAOMIOJCHHWE U OIMCAaHHWE pe3yJlIbTaTOB IPOBEACHHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3JJaHUE MOJENed MOJIEKYJ (IIapOCTEP)KHEBBIX).
Baxkneimme npencraBuTeNM HEOpPraHM4ecKuX BemniecTB Bo3gyx — cmeck rasos. CocraB Bo3ayxa.
Kucnopon — snemeHT u mpocroe BemecTBo. HaxoxkneHue kuciaopoja B Ipupojie, Gu3NyYecKue u
XMUMHYecKHe cBoicTBa (peakuuu ropenus). Okeuapl. [Ipumenenue kuciaopoaa. CrocoObl MosyyeHHs
KHCIIopo/ia B J1abopaTopuu U TmpombliuieHHOCTH. KpyroBopoT kuciopoga B mpupoge. O30H —
aluloTponHas ~ Mojaudukanus — kuciaopoja.  TemmoBoil  addexkr  xumumueckoil  peaxiuu,
TEPMOXMMHUYECKUE YPAaBHEHHs, DK30M HHAOTEPMUYECKHE peaKuuu. TOIUIMBO: yroib W METaH.
3arps3HeHue BO3/lyXa, YCUJIEHUE NMapHUKOBOro 3 deKTa, pa3pylieHne 030HOBOro ciosi. Bogopoa —
3JIEMEHT M IpocToe BemlecTBo. Haxoknenwe Boaopoja B mpupojne, GpU3MYecKue U XUMHUYECKUE
CBOWCTBa, MPUMEHEHHUE, ClIOcO0BI norydeHus. Kucnotsl u conu. Mosnsipabiit 00bEM ra30B. Pacuérsl
M0 XMMHYECKUM ypaBHeHUsIM. Du3nueckue cBoiicTBa Boabl. Boma kak pactBoputelsb. PacTBOpEI.
Haceimiennele 1 HEHACBIEHHBIE pacTBOpPBl. PacTBopuMOCTh BewmiecTB B Boje. MaccoBas 10
BEILIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOoAbL. OCHOBaHMA. Poib pacTBOpOB B MpUPOJE U B
KU3HU YenoBeka. KpyroBopoT Boabl B Ipupoe. 3arpsa3HEHHe NPUPOAHBIX BOJ. OXpaHa M OYMCTKA
npupoaHbix BoJ. Kiaccudukanus Heopranmueckux coeanHeHud. Oxcuawl. Knaccuduxarms
OKCHJIOB: cosieoOpasyrolie (OCHOBHBIE, KHCIOTHBIE, aM{(OTepHbIe) M HeconeoOpas3yromue.
Homenknarypa okcumoB. @uznyeckne M XUMHUYECKUE CBOMCTBAa OKCUIIOB. [losydeHue OKCHIOB.
OcnoBanust. Knaccugukanuss ocHOBaHUMI: HIENOYM M HEpacTBOpUMBIE OCHOBaHUS. HomeHknaTypa
ocHOBaHMi. DHU3nUecKue U XUMUYECKHE CBOMCTBA OCHOBaHWU. [lonmyueHne ocHoBaHui. KHCIIOTEHIL.
Knaccudukanus kucnor. Homenknarypa kucnot. @uznueckie 1 XMMUYECKHE CBOMCTBA KUCIIOT. Psiz
aktuBHocT MeTtayuioB H.H. bekeroBa. Ilomyuenne xkucnor. Conu. Homenknatypa coseil.
dusnueckue M XuMuyeckue cpoucrsa cosiei. [lomydeHue cosel. I'eHeTndeckas CBS3b MEXKIY
KJIaCCaMH HEOPTaHUYECKUX COCIUHEHUN.

Xumuueckuu sxcnepumenm.

KayeCTBEHHOE OIpe/eTICHUE COJACpKaHUs KHUCIOpoJa B BO3/AyXe, NOJy4YeHHEe, cOoOMpaHue,
pacro3HaBaHHE€ W HW3YYEHHE CBOWCTB KHUCIOpOAa, HAOJIOJEHHE B3aHUMOJCHCTBHS BEUIECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHMSI M IPEKPALLEHUS TOpeHus (Iokapa), 03HAKOMIJIEHHE C



oOpa3amMu OKCHJIOB M OIMCaHHE UX CBOWCTB, MOJIyY€HHE, COOMpaHue, paclio3HaBaHUE U U3yUYCHHE
CBOMCTB BojopoAa (ropeHue), B3aumonaeicTsue Boaopona c¢ oxcugom wmeau (1) (Bo3moxkHO
WCIIOIb30BaHUE BHJICOMATEPUAIOB), HAOMIOJACHHE OOpa3lloB BEIIECTB KOJWYECTBOM | MOJb,
cclieIoBaHre 0COOEHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO, IPUTOTOBIICHHE
pacTBOPOB C ONpPENECIEHHON MAacCOBOM J10JIEM PaCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJBI C
MeTautlaMH (HaTpUEeM U KaybIlueM) (BO3MOXHO MCIOJIb30BAaHUE BUICOMATEPUAIIOB), UCCIIEIOBAHUE
0o0pa3oB HEOPraHMYECKUX BEIIECTB Pa3WYHBIX KIACCOB, HAOIIOJCHHE HM3MEHEHHS] OKpPaCKU
MHJUKAaTOPOB B PAacTBOpax KHUCIOT M LIejouei, u3ydeHue B3aumozeiicTBus okcuna meau (I1) c
pacTBOPOM CEpHOM KHUCJIOTHI, KHCIOT C METallaMH, pEaKUuid HEeUTpalau3aluu, I[OJydYeHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeTajljla APYTMM M3 PAacTBOpa COJM, PELICHHE
SKCIEPUMEHTAIBHBIX 33Jad 10 TeMme «BaxHeHlme Kiacchl HEOPraHWYECKHUX COEIMHEHUII.
Ilepnonnueckuit 3axkoH u Ilepuonnueckas cucrema xumudeckux viemeHtoB JI.M. Menpeneesa.
Crpoenue atomoB. Xumuueckass CBA3b. OKHCIHUTEIbHO-BOCCTAHOBUTENIbHBbIE peakuuu Ilepsbie
MOTIBITKH KJIACCU(DUKALMU XUMHUYECKUX 3JIeMEHTOB. [loHSATHE O Tpymnmax CXOAHBIX 3JIEMEHTOB
(mIenoYyHble W MIETOYHO3EMENbHBIE METAJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpHIE
o0pa3yroT ampoTepHbIe OKCHIBI M THAPOKCH B [lepuonnyeckuii 3akoH. [leprogudeckas cucrema
xumuueckux siementoB J.M. MenneneeBa. Koporkonepuognas u UIMHHONEPUOAHAS (HOPMBI
[Iepnonnueckoir cucrembl xumuueckux dnemeHToB .M. Menneneesa. Ilepuonel u rpynmsl.
@u3MUeCKUil CMBICI HOPSAKOBOTO HOMEpa, HOMEPOB Iepuoja M Ipynmbl snemeHTa. CTpoeHue
atromoB. CocraB aroMHBIX sifep. M3otonbl. DnekTpoHsl. CTpOCHUE IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xuMuueckux 3yemMeHToB Ilepuoanueckoit cucremsl JI.M. MenaeneeBa. XapakTepucTUKa
XMMHYECKOI0 3JeMEHTa mo ero mnosioxkenuto B Ilepuommueckoit cucreme [[.M. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTrOMOB XHMHYECKHUX 3JIEMEHTOB, METaJUIMYECKUX U
HEMETAJJIMYECKUX CBOWCTB IO TpynmnaM M mepuojam. 3HaueHue Ilepuonmyeckoro 3akoHa H
[lepuoanueckoil cHCTEMbl XMMHUYECKHX 3JIEMEHTOB [UIsl pPa3BUTHs Hayku W npaktuku. ..
MenpeneeB — yu€Hblil U rpaXxaaHUH. XUMHUYECKas cBA3b. KoBajieHTHas (HOJSpHAsl U HETOJSIpHAas)
CBS3b. OJIEKTPOOTPHUILIATEIBHOCTE XMMHMUYECKHUX 3JIeMeHTOB. MoHHas cBsA3b. CTENEHb OKHMCIEHUS.
OKHCINTENbHOBOCCTAHOBUTENbHBIE — peakuuu. llpomecchl  OKUCIEHHS U BOCCTaHOBJICHHS.
OxucauTenu 1 BOCCTaAHOBUTEIH.

Xumuueckuu sKxcnepumenm.

u3yuyeHre oOpas3loB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aMMOJAEHCTBHE TMAPOKCHJA LIMHKA C
pacTBOpamMH KUCJIOT U LIEJI0YEH, TPOBEIEHUE OIBITOB, MIUTIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pPeaKkIuil (ropeHue, peakiuy pa3aoKeH!s, COSAUHEHUS).

Mesicnpeomemnvle ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€H NPU U3YYEHHUU XMMHH B 8 KJIACCE OCYIIECTBIISETCS 4Epe3
HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHOHAYYHBIX TIOHATHH, TaK M TOHATUH, SBISIOMINUXCS
CUCTEMHBIMH JJISl OTJEJIBHBIX IPEIMETOB €CTECTBEHHOHAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHOHAy4YHbIE TOHSATHUS: HAy4yHBIM (akT, TUIOTe3a, TEOpHs, 3aKOH, aHAIU3,
CHHTE3, KJIacCU(pHKaIMsi, MEepUOAUYHOCTb, HAONIOJEHHE, SKCIEPUMEHT, MOJICIIMPOBAHUE,
U3MEpEeHHUEe, MOJIENb, SIBICHUE.

duznka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIM/I, U30TOIbI, PaJAMOAKTUBHOCTD,
MOJIEKYJa, 3JIEKTPUUYECKHUI 3apsl, BEUIECTBO, TeJo, 00BbEM, arperaTHOE COCTOSIHHE BellecTBa, Ias,
¢bu3nueckre BEIMUUHBI, €IMHULBI U3MEPEHHsI, KOCMOC, IIaHEeThl, 3BE3/1b1, COJHIIE.

buonorust: porocuntes, npxanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHbIE MOPOAbI, MOJE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

Coaep:xanue yueOHOro npeamera « Xumus» 9 kiaace.

BemecTBo M XMMHYeCKas peaKus

Ilepnonnueckuin 3akoH. Ilepuoagudeckas cucrema xumuueckux sieMeHroB JI.M. Menneneesa.
CrpoeHne atomMoB. 3aKOHOMEPHOCTH B M3MEHEHMH CBOMCTB XMMHMYECKHX DJIEMEHTOB IEPBBIX TPEX
[IEPUOMOB, KalWs, KajdblUsd U MX COCAUHEHUH B COOTBETCTBUM C IIOJIOKCHHUEM OJJIEMEHTOB B
MIEPUOJUYECKON CUCTEME U CTPOCHHEM HX aTOMOB. CTpOeHHe BEIecTBa: BUJbl XMMHUYECKON CBS3U.
Tunel KpuUCTa/NIMYECKUX PEUIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAINIMYECKON



PEIETKN U BUAAa XMMHUYECKOH cBs3u. Kiaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB.
XHWMHUYECKHUE CBOMCTBA BELIECTB, OTHOCAIIUXCS K pa3IM4HbIM KJlaccaM HEOPraHMYECKUX
COEIMHEHUI, TeHeTHYeCKasl CBA3b HEOpraHUYecKux BelecTB. Kiaccuukanys XUMUYECKUX eaKIUi
10 Pa3JIMYHBIM MpU3HAKaM (110 YUCITY U COCTaBY yYacTBYIOIIMX B PEAKIMM BEIIECTB, 110 TEIJIOBOMY
3¢ deKTy, N0 U3MEHEHHUIO CTENEHEH OKMCIEHHS XMUMMYECKHX 3JIEMEHTOB, IO OOpaTHMOCTH, IO
YYacCTHIO KaTajlu3aropa). ODK30- M JHAOTEPMUYECKHE DPEAKIMH, TEPMOXUMHUYECKHE YpPaBHEHUS.
ITonsatue o ckopocty xuMudeckoil peakuuu. I[lonarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusix. IToHsTHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. Ilonarue o karanuse. Ilonarue o
XMMHUYECKOM paBHOBecuU. DakTOphl, BAUAIONINE HA CKOPOCTh XUMUUECKOW PEAKLMU U TOJIOKEHHE
XUMHAYECKOro paBHOBecHsA. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMU, SJCKTPOHHBIN OasaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENbHOM ~ peakuuu.  CocTaBieHHE  ypaBHEHMM  OKUCIUTENIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIMHA C MCIOJB30BAaHHEM METOJla JJIEKTpOHHOro Oananca. Teopwus
UIEKTPOIUTUYECKOH TUcconanyu. DIEKTPOIUThI U HEANEKTPOIUThl. KaTnoHsl, aHnoHbl. MexaHu3m
JUCCOLMAIMU BEIIECTB C pPa3jIMUYHBIMM BHJAMU XUMHUYECKOW CBA3M. CTENeHb AHMCCOLMALNU.
CunbHble M ciabble 3JEKTPONIUTHL. Peakunu HMOHHOro oOMeHa. YCIIOBHMsS NPOTEKAHUS peakiui
MOHHOTO OOMEHA, TOJIHBIE W COKpalI€HHBIE HOHHBIC ypaBHeHHs peaknuid. CBOWCTBa KHCIOT,
OCHOBAaHHUH M COJICH B CBETE NPEACTaBICHUN 00 3NMEKTPOIUTUYECKON Tucconuanuu. KauecTBeHHbIe
peakuuu Ha HoHBL. [loHsTHE O rUApOIN3E COEH.

Xumuueckuii SKCnepumeHm:

03HAaKOMJIEHHE C MOJEIISIMU KPUCTAININYECKUX PELIETOK HEOPraHUYECKUX BEIIECTB — METAUIOB U
HemeTalioB (rpadgura W anMasa), CIOXKHBIX BEIIECTB (XJOpUJa HATpusi), HCCIIEIOBaHUE
3aBHCUMOCTH CKOPOCTHM XHMHYECKOH pEaKkUWu OT BO3JCHCTBUS pa3IMYHBIX  (PaKTOPOB,
HCCIIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTH PAaCTBOPOB BEUIECTB, Ipoliecca AUCCOLMALMM  KHCIIOT,
miesioueid M cojiell (BO3MOXKHO —MCIIOJIB30BaHME BUIEO MAaTEpUaloOB), IPOBEJIEHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKKW MPOTEKaHMs peakiuil HOHHOro oOMeHa (oOpa3oBaHue ocajka,
BbIIEJICHUE Tra3a, oO0pa30oBaHME BObl), OMNBITOB, HWIIOCTPUPYIOIIUX IPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKUuil (FOpeHue, peakluu pa3iokKeHUs, COEJAMHEHMs), paclO3HaBaHUE
HEOPraHMYECKHUX BEIIECTB C TIIOMOIIbI0 KAueCTBEHHBIX peakUUid Ha HOHBL, pELICHHE
9KCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTayibl M MX coeIMHEeHUSA

OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTENEHH
okucienusa. CTpoeHue M (QU3NYECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOre€HOB. XUMHYECKHE
CBOWCTBA Ha mpuMepe XJjopa (B3aUMOACWUCTBHE C MeTalJIaMM, HEMETaJUlaMH, ILIEI0YaMu).
XnopoBogopoa. CoinsiHasi KUCIIOTa, XMMHUUYECKHE CBOMCTBA, IMOJy4YeHUe, NpuMeHeHue. [leiicTBue
XJIOpa M XJIOPOBOJIOpPOJAa HAa OPraHM3M 4eJOBeKa. BakHelime XJIOpUAbl U HUX HAXOXACHHUE B
npuposae. OOmias xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHune M (HU3UYECKHe CBOICTBa MPOCTHIX BEIIECTB —
KHCIIOpO/ia U cepbl. AJIJIOTPOIHbIE MOIU(UKAIINK KUCIOPOJa U cepbl. XUMUYECKHUE CBONCTBA CEPBHI.
CepoBosiopoJi, cTpoeHHe, pU3HMUeCKue U XUMUYecKrue cBOHCTBA. OKCHIBI Cepbl KaK MPeICTaBUTENH
KHCIIOTHBIX OKcHoB. CepHasi KHCIIOTa, (U3MYECKHE W XUMHUYECKHe CBoicTBa (00mmMe Kak
NPEJCTaBUTENS KJacca KHUCIOT M creuupuyeckue). XUMHUECKUE peakiuy, JeKalllue B OCHOBE
MIPOMBIIIJIEHHOTO croco0a MoiydeHusi cepHoil kucnothl. [lpumenenue cepHoil kuciotel. Conum
CepHON KHCIIOTHI, KAaUeCTBEHHAsl peakuus Ha cynbdar-uoH. HaxoxaeHnue cepbl U €€ coeiMHEHHUH B
npupoe. XMMUYECKOE 3arpsi3HEHNE OKPYXKAroIIe cpeibl COeTMHEHUSIMHU Cepbl (KUCIOTHBIE JT0XKIH,
3arps3HEHUE BO3/yXa M BOJOEMOB), cHocoObl ero mnpenorBpamieHus. OOmmas xapakTepUCTHKa
aneMeHToB VA-rpynmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHbIE CTEIIEHU OKHUCIEHHS. A30T,
pacrpocTpaHeHHe B IpUpoJie, PU3NUECKue U XUMHUYECKHe cBoicTBa. KpyroBopor a3ora B nmpupoze.
AMMuak, ero ¢puznyecKue U XUMUYECKHE CBOMCTBA, oJyuyeHue u npumeHeHue. Cou aMMOHUS, UX
¢usnyeckre U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha MOHbI aMMOHMAL.
A30THas KHcio0Ta, €€ MnojlyuyeHue, GU3NIECKue 1 XUMHUYECKUEe CBOMCTBA (00IMe KaK MPeICTaBUTENs
KJlacca KHUCJIOT W crenuduueckue). Vcrmonp3oBaHHe HUTPATOB M COJIEM aMMOHHSI B KaudecTBe
MUHEpAIbHBIX yA0OpeHH. XUMHUECKOE 3arps3HEHUE OKpYXKaloIIel Cpelbl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIC JOKIW, 3arpsi3HEHHE BO3AyXa, MOYBBI W BOAOEMOB). Docdop, amIOTPOIHbBIS
Moaudukammu docdopa, Guszndeckue u xummueckue cporictBa. Okcun docdopa (V) u docdopas
KHCJI0Ta, (U3NYECKHUe U XMMUYECKHE CBOMCTBA, NoiaydeHue. Vcnonp3zoBanue GochaToB B KauecTBe
MUHEpaIbHBIX yaoOpenuit. OOmas xapakTepuctuka syeMeHToB |V A-rpynnsl. OcoOeHHOCTH



CTpPOCHHSI aTOMOB, XapaKTEpHbIE CTENEHH OKHUCICHHs. YTJIEepoJ, auIOTPONHbIe MOAU(UKAINH,
pacrpocTpaHeHHe B Npupoze, (pusnyeckrue M XUMHUECKUe cBoicTBa. Ancopbumsa. Kpyrosopor
yraepoaa B npupozae. Okcuasl yriepona, ux (pU3MUecKue U XMMUUYECKHE CBOMCTBA, ACWCTBHUE Ha
KHUBBIC OPTaHU3MBbI, IOJYYCHHUE U MIPUMEHEHHE. DKOJIOTHYECKHEe MPOOIeMbl, CBI3aHHBIE C OKCHIIOM
yriuepona (1V), rumore3a 1yI00aIBHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIA 3(P(dEKT. YroibHas
Kuciaota W e€ coid, uX (U3NYeCKHe M XHMUYECKHE CBOWCTBA, MOJIYYEHHE W TNPUMEHEHHE.
KauecTBEHHas peakuus Ha KapOoHaTHOHBI. Mcnonb3oBaHue KapOOHAaTOB B OBITY, MEIUIMHE,
MPOMBIIIICHHOCTH U CEJIbCKOM X03sicTBe. [lepBoHavaIbHbIE MOHATHS 00 OPraHMYECKUX BEUIECTBAX
KaKk O COEIMHEHHUSAX yriepoaa (MeTaH, 3TaH, STWJIEH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCyCHas
kuciota). [IpupoHble HICTOYHUKHU YTIIEBOIOPOJIOB (YToJib, IPUPOAHBIN Ta3, HEPTH), TPOAYKTH UX
nepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE O OMONOTHYECKH BaXKHBIX
BEIIECTBAX: XKHUpaxX, OeJKax, yriieBojax — M UX POJHU B JKMU3HHU YeIOBeKa. MarepuanbHOE €JHHCTBO
OpraHMYECKUX W HEOpPraHu4ecKux coeauHeHuil. KpemHuii, ero Qusnueckue U XUMHUYECKHE
CBOWCTBa, Mony4yeHue u npuMmeHenue. CoequHeHUs KpeMHMs B ipupojae. OO0Iue npeacTaBlieHus 0o
okcuae kpemHus (IV) u kpemuHueBoit kucinore. CHUIUKAThl, WX HCIOIb30BaHHE B OBITY, B
IIPOMBIIIJIEHHOCTH. BakHellue cTpouTeabHblE MaTepuaibl: KepaMHUKa, CTEKJIO, LIEMEHT, OETOH,
xene3o0etoH. IIpoGieMbl  0e30macHOrO0  MCMONB30BAaHMSI  CTPOUTEIBHBIX ~ MAaTepUANOB B
MMOBCEJHEBHOW KU3HU.

Xumuueckutl SKCnepumeHm:

u3ydyeHue oOpa3loB HEOPraHWYECKUX BEILIECTB, CBOMCTB COJIAHOM KHUCJIOTHI, IPOBEIECHUE
KAueCTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI M HAOIIOJEHHE MPHU3HAKOB WX IMPOTEKAHHS, OIBITHI,
oTpakaromue (QU3NUYECKUe W XUMHUYECKHE CBOMCTBA TaJOTEHOB M HMX COCIWHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEpUATIOB), O3HAKOMIIEHHE C oOpasliaMu XJIOpUIOB (TaJOreHUI0B),
O3HaKOMJIEHHE C oOpasumaMu cepsl M €€ COeAMHEHMSIMH (BO3MOXKHO  MCIOJIb30BaHUE
BUJICOMATEpHANIOB),  HaOmIOJeHHe  mpolecca  OOyrmuBaHUS — caxapa  MHOJ  JICHCTBUEM
KOHLEHTPUPOBAHHON CEPHOW KHCJIOThI, M3yYEHHE XMMHMUECKHUX CBOWCTB pa30aBiIE€HHOW CEpHOI
KHUCJIOTHI, TNpPOBEIEHNE KaueCTBEHHOM peakiuu Ha CyiabpaT-uoH W HaOJIIOJeHUWE NpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUYECKMMM CBOMCTBAMHU a30Ta, (ochopa W HUX COECTUHEHHH
(BO3MOXXKHO HCHOJb30BaHUE BHJEOMAaTEepHalioB), oOpa3namMu a30THBIX U (OCHOpHBIX YyAOOpEHMIA,
noJiyuyeHue, coOupaHue, paclio3HaBaHue U U3y4YeHUE CBOMCTB aMMMaKa, IPOBEACHUE KaUueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U GochaT-uOH U W3ydeHHE NPU3HAKOB UX MPOTEKaHMs, B3aUMOICHCTBHUE
KOHILEHTPUPOBAHHON a30THOM KUCJIOTHI C MEbI0 (BO3MOXKHO HCIOJIb30BaHHE BHIEOMATEpUANIOB),
U3yuyeHHe Mojeleld KpUCTAUIMYEeCKUX PeHIETOK anmasa, rpaduta, (yiaepeHa, 03HAKOMIIEHHE C
MPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPONCTBOM
NpOTHBOra3a, IMOJyueHHe, coOMpaHue, PaclO3HABaHWE M H3yYeHHE CBOMCTB YIVIEKHUCIOIO Trasa,
MIPOBE/ICHNE KAueCTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-HOHBI W HM3y4eHHE TPU3HAKOB HX
NPOTeKaHMs, O3HAKOMJIEHHE C TPOAYKIMEH CHJIMKATHOM  HPOMBIIIJIEHHOCTH, pelleHue
AKCIIEPUMEHTAIbHBIX 3aa4 10 TeMe «BakHele HeMeTaIbl U UX COSAMHEHU.

MeTaJliibl M MX COEIMHEHHUS

OO0mas xapakTepucTUKa XMMHUYECKHUX AJIEMEHTOB — METaJUIOB Ha OCHOBAHMM HX IOJIOXKEHHS B
Ilepuoanueckoit cucteme xumuieckux ieMeHToB .M. Menneneesa u crpoenust atoMmoB. CTpoeHue
MeTalyioB.  Meraumueckas  CBS3b M MeTaJUIMUecKas  KpUCTaJUIMUecKas  peméTka.
DNEeKTPOXUMHUYECKUH P HANpsHKeHUH MeTayuioB. PU3NYecKue U XMMUYECKHE CBOMCTBA METaJIOB.
OO6mue crnocoObl moslydeHUs: MeTauioB. lloHATHE O KOppO3MM METa/lIoB, OCHOBHBIE CIIOCOOBI
3alUThI UX OT Koppo3uu. CIuiaBsl (CTallb, UyTyH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHUE B OBITY
u npomeinuieHHOCTH. Lllenounsie MeTanmbl: nonoxkeHue B Ilepuoanydeckoi cucreMe XUMHUYECKUX
anemeHToB [[.JMI. MenneneeBa, cTpoeHHME MX aTOMOB, HaxXOXJAEHHE B Ipupoae. Dusmueckue u
XMMHAYECKHE CBOWCTBA (Ha mpuMmepe HAaTpus W Kanus). OKCHIBl M TUAPOKCHIIBI HATPUS W KaJIHsl.
[IpuMeHeHHEe LIETOYHBIX METAIOB M MX coenuHeHui. lllenodyHo3emenbHble METAUIbI MarHUi u
Kanbuuid: mnosioxkeHue B Ilepmommueckoil cucreme xumuueckux siemeHToB [[.M. Menneneesa,
CTpOEHHE MX aTOMOB, HaxOXJeHHe B mpupojae. OHU3HUEcKne M XUMHUYECKHUE CBOWCTBA MarHHUs W
Kaiblus. Baxheilmne coenuHeHUs Kaiblus (OKCHI, TUIPOKCUA, coyin). JKECTKOCTh BOABI U
crocoObl €€ ycTpaHeHHUs. ANOMUHUEN: TonoxeHue B Ileprogumveckoil cuUCTeME XUMHYECKUX
anementoB JI.MI. MenzeneeBa, cTpoeHue aroMa, HaxoXXJIeHHEe B Ipupoje. Pusznueckue u
XUMHUYECKHE CBOICTBa amoMUHUA. AMQOTEpHbIE CBOMCTBA OKCHIAa U THAPOKCUAA ATIOMUHUS.
Kenezo: monoxenune B Ilepuoamueckoit cucrteme xumuueckux sieMeHToB .M. Menneneena,



CTpOEHHE aToMa, HaXOXJAeHHue B mpupojae. Ousnueckre U XMMHUYECKHE CBOMCTBA skene3a. OKCUbI,
rugpokcuabl u conu xkenesa (11) u xxenesa (111), ux cocras, cBOCTBA U MOJTyUCHHE.

Xumuueckuu sxcnepumenm:

O3HAaKOMJIGHHE € O0pasllaMd METaJUIOB M CIUIaBOB, MX ()M3WYECKHMMHU CBOHCTBAMH, H3yYCHHE
PE3yNIbTaTOB KOPPO3UM METAUIOB (BO3MOXHO HCIOJb30BaHUE BHUAEOMATEpUATIOB), OCOOEHHOCTEH
B3aUMOJICMCTBUS ~ OKCHAA KaJblLMsl W HAaTpus C BOJOM  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKON BOJIbI, IIPOLIECcCa TOPEHHUSI JKeJie3a B KUCIIOPOe
(BO3MOXHO UCIOJIb30BAaHUE BUICOMATEPUATIOB), TPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIIUil Ha
WOHBI (MarHus, KaJbIl¥s, aIIOMUHUA, IMHKA, xene3a (1) u xenesza (111), mexm (Il), Habmronenue u
OMHUCaHUE MPOLIECCOB OKpAIIMBAHUS IUJIAMEHU HOHAMHU HATpHs, Kalud M Kajblus (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUANIOB), UCCIIEJOBaHHE aM(pOTEPHBIX CBOMCTB I'MAPOKCHIA aIFOMUHUS U
TUAPOKCHIA IIMHKA, PEHICHHE SKCIEPUMEHTANIBHBIX 3aJa4y Mo TeMe «BakHeliline MeTamibl U HX
COETUHEHUS.

Xumus 1 OKpy:Kawuias cpeaa

BemectBa 1 Matepuaibl B TOBCEIHEBHOM KU3HU UeloBeKa. bezonacHoe ncnoib30BaHNEe BEUIECTB
U XUMHUYECKMX peaknuid B ObITy. IlepBas moMoIs MpW XUMHYECKHX OXKOraxX M OTPaBJICHHSX.
XUMUYeCcKOe 3arpsi3HEHUE OKpYsKarollel cpepl (mpeaenbHas 10MycTUMas KOHIEHTpallus BEUIECTB
(nanee — IIJIK). Posib xuMuu B pelIeHUN IKOJIOTUYECKUX MPOOIIEM.

Xumuueckutl SKCnepumeHm:

n3y4yeHHue o0pa3LoB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTEPHAIIBI).

Mesicnpeomemnvle cea3u

Peanuzarust MeXIpEAMETHBIX CBSI3€HM MPU M3YYCHUU XUMHUHU B 9 Kilacce OCYIECTBIISETCS dYepe3
UCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHI, TaK ¥ TOHSTUN, SIBJISIOIIUXCS
CUCTEMHBIMHU I OTAEJBHBIX IPEIMETOB E€CTECTBEHHOHAy4yHOro Hukia. OOlue ecTecTBEHHO-
Hay4YHbIC TMOHATHS: HAy4HbI (PaKT, TUMOTE3a, 3aKOH, TEOPHsl, aHAJIM3, CUHTE3, KIacCH(pHUKalus,
MEPUOJUYHOCTb, HAONIOIEHNE, AKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBIICHUE,
MapHUKOBBIN AP HEKT, TEXHOIOTHS, MaTepUaIbl.

dusnka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIIbI, PaJHOAKTUBHOCTD,
MOJIeKYJa, SJEKTPUUECKUN 3apsjl, TPOBOAHUKH, MOITYINPOBOAHHUKHU, IUDIIEKTPUKH, (OTOIIEMEHT,
BELIECTBO, Te€JO0, OOBEM, arperaTHOE COCTOSHHWE BEIeCTBA, ra3, pacTBOp, PacTBOPUMOCTb,
KpUCTaJINTUYecKasi peléTka, CIUIaBbl, (PU3NYECKUE BEIWYMHBI, €IUHUIIBI U3MEPEHUsSI, KOCMUYECKOEe
MIPOCTPAHCTBO, MJIAaHETHI, 3BE3/1b1, COHIIE.

buonorus: Qorocunres, gpixaHwe, Ouochepa, IKOCHCTEMa, MHHEpPAIbHBIE yI0OpeHHs,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTBI, TUTATEIHHBIE BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPOIBI, TOJIE3HBIE HCKOTIaeMEbIE,
TOIUJIMBO, BOJIHBIE PECYPCHI.



TemaTnyeckoe IaHMPOBaAHUE

8 ki1acc
Ne n/mt Paspnen, Tema pasnena KomunuecTso B ToM yucie
4acoB JlaGopaTopHsie, Kontposnbnsie
MPAKTUIECKHE PabOTHI, paboThI,
9KCKYPCHH, yueOHbIE TUKTAHTBI,
MIPOEKTHI U T.I. U3JI0KECHHUS,
KOHTPOJIbHBIE
TECTUPOBAHUS
U T.JI.
1 [Bsenenue 7 1 -
2  |ATOMBI XUMHYECKHX DJIEMEHTOB 11 - 1
3 [[Ipocthie BemecTBa 5 - -
4  |CoenMHEHHS] XUMHYECKUX 2JIEMEHTOB 14 1 1
5 |[U3meHeHus, TPOUCXOIAIINE C 13 2 1
BeIIeCTBAMU
6 [PacTtBopenue. PacTtBopsl. Peakuuu 18 4 1
MOHHOTO 0OMEHa M OKHCIUTENIbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU
Hroro 68 8 4
TemaTn4yeckoe NJIAHUPOBAHHE
9 kaace
Ne /it Paspnen, Tema pasnena Komungectso B ToM uucine
Hacos JlaboparopHsie, KonTponbubie
MpaKkTUYeCKue paboThl,|  paboTHI,
9KCKYPCHH, yUeOHbIE | JIUKTAHTHI,
MIPOCKTHI U T.]I. W3JI0KEHHUS,
KOHTPOJIbHBIE
TECTUPOBAHUS
U T.J.
1 |OOGmas xapakTepuCTUKa XMMUYECKUX 11 1
DIIEMEHTOB M XUMHUYECKHX PEaAKIIHA
3 |Meramisl. 20
4  |Hemertasibl. 29
5 |00001enne 3HaHMI 10 XUMAH 3a 8
KYpC OCHOBHOM IIKOJIBI.
Hroro 68 6 3




IMoypouyHoe mi1annpoBaHue 8 Kiiacc

IMoypouHoe mianupoBanue (mpeaMer, KJaacc)

No No Temaypoxka
/1 ypoKa
BBenenue (79)

1 1 XUMHUA—4aCThECTECTBOSHAHMUSL.

2 2 IIpeamerxumun.BemecTsa.

3 3 IIpeBpamenueseniecTs. Ponbxumunsxuzandenoseka. Kparkuiiodepkuc
TOPUUPA3BUTHUSIXHMUH.

4 4 IlpakmuueckaapadoomaNel"TpuémpiodpanieHusc1adopaTopHEIMOOOD
yaoBanuem». MuctpykraxTh

5 5 [ICXS1.11.MenaeneeBa.3Haku XUMHYCCKUX DJIEMCHTOB.

6 6 Xummnaeckuedopmyinbl. OTHOCUTEIbHBIEATOMHAS
MMOJICKYJISIPHASIMACCHI

I 7 PacueTmaccoBoii10/1M31€MEHTaBBEILIECTRE.

ATOMBI XUMHYECKHX 3JIeMeHTOoB  (114)

8 1 OCHOBHBIECBEICHUSIOCTPOSHUUATOMOB.

9 2 N3menenusococTaBesiIepaTOMOBXUMUYECKUXAJIEMEHTOB. 130 TOMBI.

10 3 CTpoeHnEeITIeKTPOHHBIX000JI0YEKATOMOB

11 4 N3menenneuncinasnekTpoHOBHABHEIIHEMIHEPT € THIECKOMYPOBHEATOM
OBXHMHYECKUXDIIEMEHTOB

12 5 H3MeHeHrneYnciasieKTPOHOBHABHEITHEMIHEPreTHYECKOMYPOBHEATOM
OBXHMHYECKHUXDIIEMEHTOB

13 6 HNoHHasicBs3b.

14 7 KoBajeHTHassHeTIONSIpHASXUIMUYECKASICBA3b.

15 8 KoBajeHTHasmoIsIpHaIX UM YECKasICBSI3b.

16 9 MertannmnyecKasX UMHUYECKAsICBS3b.

17 10 O06o01eHnencucTeMaT3ausI3HaHUUTIOTEME: K ATOMBIXUMHUECKHXDJIIE
MEHTOBY

18 11 KonTtpouabnasipaboraNelnoreme" ATOMBIXUMUYECKUXDIEMEHTOB" .

IIpoctoie BemecTna (54)

19 1 [IpocTrieBeniecTBa-METAILIBI.

20 2 [TpocThieBelecTBa-HEMETAILIBL. ATIIIOTPOIIHSL.

21 3 KonmaectBoBemniectBa. MosnsipHasimaccaBemecTna.

22 4 MonsipHBIHOOBEMTA30B.

23 5 Pemenunesamaunoremam: «MoaapHuilioObemeaz08,Koauiecmeoseuecmas
ar.

CoennHeHHs XUMHYECKHUX j1eMeHToB (14 4.)
24 1 CrteneHb OKUCIICHHS.
25 2 Baxxuelime kiaacchl OMHAPHBIX COCTUHEHNUN — OKCHUIBI U JIETY4He
BOJIOPOJIHBIE COETUHEHUSI.

26 3 Okcuapl. TUTIBI OKCUIOB.

27 4 OcHOBaHUS.

28 5 Kucnoter.

29 6 Conu.

30 I Kpucrammmaeckue pemeéTku.

31 8 HucTele BemecTBa U CMECH.

32 9 PacuéTel mo xumuyeckum Gopmyam.

33 10 MaccoBasi 1 00bEMHAs 10JIM KOMIIOHEHTOB CMECH (pacTBOpa).

34 11 Pacué€rsl, cBsI3aHHBIE C UCIIOIB30BAHUEM NOHATHUS «/[0J151 KOMIIOHEHTOB

cMecH (pacTBopa)y.
35 12 [IpakTuyeckas pabora Ne2"IIpuroroBneHue pacTBOPOB caxapa u

acy€T ero maccoBoi noau B pactBope’. Mucrpykrax Th




36 13 O0o001IeHNe U cUcTeMaTr3anus 3HaHui 1Mo TeMe: «CoeTnHeHus
XUMHUYECKHX JJIEMEHTOB.
37 14 KonTtposbaas padota No2 o teme "IIpocthie BemecTBa. CoeuHeHus
XUMUYECKHX 3JIEMEHTOB'".
N3menenus, npoucxoasimme ¢ Bemecrsamu (13 4.)
38 1 Du3ndecKue SIBICHUS B XHMHH.
39 2 XHUMHYECKUE PEAKITUH.
40 3 [TpakTudeckast paborta Ne3 "HabmroieHue 3a ropsimeii cBeqoit".
Nuctpykrax Th
41 4 XMMHUYECKUE YPABHECHUS.
42 S PacuyéTpl 10 XUMUYECKUM YPABHEHUSIM.
43 6 Peakiuy pa3inoKeHus.
44 I Peakuuu coequHenus.
45 8 Peakiuu 3amereHus.
46 9 Peaxiun oOMeHa.
47 10 THUIBI XUMHYECKUX PEaKIMi Ha MPUMEPE CBOHCTB BOJIBI.
48 11 CocraBneHne ypaBHEHUN XUMUYECKUX PEaKIUi, ONPEeAeIICHUE UX
TUIIA.
49 12 [TpakTiueckas pabota Ne4 "IIpusHaku XUMUYECKUX peakuuid'.
Nuctpykrax Th
50 13 KonTponbnas padoraNe3 no teme «V3MeHEHUS, TPOUCXOSIINE C
BEIIICCTBOMY.
PacTBopenue. PacTBopbl. Peakninu HOHHOT0 00MeHA H OKHCIUTETbHO-BOCCTAHOBUTE/IbLHbIE
peakuun (18 4.)
51 1 PacTBopeHune. PacTBOpUMOCTB BELIECTB B BOJE.
52 2 DJIEKTPOITUTHYECKAs JUCCOIHAITHSI.
53 3 OCHOBHBIE TIOJI0KEHHUS TEOPUHU DIIEKTPOJIUTHUECKON JUCCOIMALINH.
54 4 WonHble ypaBHEHMUSI.
55 5 [TpakTuyeckas padora Ne5 "Monnsle peakiun". MacTpykTax Th
56 6 KucnoTsl, uX Ki1accuuKanus U CBOHCTBA.
57 I OcHoBaHMsI UX KJacCU(HKAIUs U CBOWCTBA.
58 8 OKCHUBIL.
59 9 Count uX Ki1accu(UKaIHsI 1 CBOWCTBA.
60 10 [TpakTryeckas pabora Ne6 "YcaoBus NpOTEKaHNUs XUMHUYECKUX
[PEAKIMI MEXTy PaCTBOPAMH AJIEKTPOIUTOB 10 KOHIa». MHCTpyKTaxK
Th
61 11 ['eHeTHYecKas CBSI3b MEXKY KJIIACCAMHM HEOPTAHMYECKUX BEIIECTB.
62 12 ['eneTnuecKasCBA3bMEKIYKIACCAMUHEOPTaHUYECKUXBEILIECTB
63 13 IlpakmuueckaapadomalNe7" CBONCTBAKUCIOT,0CHOBAaHUH,0KCUIOBUCOJT
en".MucrpykraxTh
64 14 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBICPEAKIIHH.
65 15 IlpakmuueckaapadomaNe8"PemenreskcnepumenTanbabix3anad” . MHC
TpykTaxTh
66 16 Ob6o6mennencucreMaTn3anusa3Hanuiinoreme«Pacrsopenue. PactBopsi.
CBOICTBapacTBOPOBAIEKTPOIUTOB,
MoHHbleypaBHEHUS,OBPy.
67 17 KontpoabHnasipadoraNe4
noteme'" PactBopenne.PactBopbl. PeakimmunornorooomMenanOBPy.
68 18 O0600maMURYpPOK 3aKypcXUMUUSKIacca.




IMoypouHoe miiannpoBanue 9 Kiacc

No No Temaypoka
/11 ypoKa
O01mas XxapakTepucTUKAa XUMHYECKUX 3JIEMEHTOB U XUMHUYECKUX
peakumii (11 4.)

1 1 XapakTepuCcTUKa XMMHUYECKOT0 3JIEMEHTa Ha OCHOBAHUU €T0

MOJIOKEHHS B IEPUOIUIECKOM cucreme 3IIEMEHTOB
J.Meunneneesa.

2 2 XapakTepUCTUKA XUMUYECKOT'0 3JIEMEHTA Ha OCHOBAaHUU €0

MOJIOKEHHS B TIEPUOIUIECKOM cucreme 3IIEMEHTOB
N .Meuneneena.

3 3 AMQOTEpHBIE COCTUHECHHS.

4 4 AM(pOTEpHBIE COCTUHEHNUS.

5 5 [leproanyeckuii 3aKOH U IEPUOANYECKAsE CUCTEMA XUMUYECKUX
hiemeHToB .M. Menaeneena.

6 6 [leproanueckuii3akOHUIEPUOTUIECKASICHCTEMAaX UMHYECKHIX
hiemeHToBl.M1.Menneneena.

I I XuMr4yecKas Oprauu3aius Npupoabl.

8 8 CKopocTh XUMHUYECKUX peakiuid. DakTOpsl, BIAUSIONINE HA CKOPOCTh
XUMHYECKOW PEaKIUH.

9 9 Karanm3aTopsl ¥ KaTaims.

10 10 O6006menne 3nanmit Mo Teme «O0Imas XapaKTepUCTUKA XUMUYECKUX
PIIEMEHTOB M XUMUYECKHUX PEAKITHII.

11 11 KonTponbnas padora Nel no teme: «O01as xapakTepucTuka
XMMUYECKHUX JIEMEHTOB U XUMUYECKUX PEAKIIUM».

MeTaslibl (20 yacoB)

12 1 [TonoxeHne METAIUIOB B MEPUOJANYECKON cucTeme nemMeHToB J[. 1.
MeHieneeBa 1 0COOCHHOCTH CTPOSHUS HX aTOMOB

13 2 Du3nuecKre CBOMCTBA METAJJIOB.

14 3 CriaBsl.

15 4 XHMMHYECKUE CBOMCTBA METAJLIOB.

16 5 [ToyrydaeHne MeTayioB.

17 6 Kopposuu metamnos.

18 7 OO611ast XapaKTEepPUCTHKA 3JIE€MEHTOB INITaBHOW NOArPYNIbI | rpymnimsl.

19 8 CoennHeHns IMIET0YHBIX METAIIIIOB.

20 9 OO011ast XapaKTepPUCTHKA 3JIEMEHTOB IMTaBHOU noarpynns! I rpynmsl.

21 10 Coenunenust

22 11 ANIOMHMHUH, ero GU3nUecKrue 1 XMMUYECKHe CBOMCTRA.

23 12 CoequHeHUsT aTIOMUHUSL.

24 13 Keneso, ero ¢pusznueckre 1 XMUMUYECKHE CBONMCTBA.

25 14 I'enernueckue panel Fe 2+ u Fe3+.

26 15 Pemenue 3a1ay u ynpaxHeHui 1o teme «MeTtauiby.

27 16 O0001IeHne 3HaHUN IO TeMe «MeTaiby.

28 17 KonTponbnas pabora Ne2 no teme «MeTtauibiy.

29 18 I1/p. Nel «OcyriecTBieHre ETTOYKH XUMUYECKUX MPEBPAIICHUI.

30 19 I1/p. Ne2 «Ilony4yeHue u cBOMCTBA COEAMHEHUI METAJIIIOBY.

31 20 IT/p. Ne3 «DkcriepuMeHTATbHBIC 3a/1a49H 110 PACIIO3HABAHUIO U
MOJTYYCHUIO COSMHEHUN METAJIJIOBY.

Hemeramabsl (29 yacoB)

32 1 O01m1as XapaKTepUCTUKA HEMETAJIOB.

33 2 Bomopon.

34 3 Bona.

35 4 Bojia B )KM3HH YeToBeKa.

36 5 OOm1ast XapaKTEpPUCTHKA raJIOTeHOB.

37 6 CoearHeHNs rajJOreHOB.




38 7 [Tonmyyenue ranorenoB. buonornyeckas 3HadyeHrEe U IPUMEHEHHUE
raJJOTeHOB M UX COCITMHCHH.

39 8 Pemenue 3amau u ynpaxueHnui 1mo teme «l aJoreHs.

40 9 Kucnopon.

41 10 Cepa, ee hu3NUECKue 1 XUMHUYECKUE CBOMCTBRA.

42 11 CepoBonopon u cynbduabl. Okeuasl cepsl (IV) u (VI).

43 12 CepHas KUCJIOTA U €€ COJIH.

44 13 A30T U ero cBOMCTBa.

45 14 AMMMaK U €ro CBOMCTBA.

46 15 Conu aMMOHUSL.

47 16 Kucnoposble coelMHEeHNs a30Ta.

438 17 Cosm a30TUCTOM M a30THOM KHCIIOT. A30THBIC YIOOPEHUSI.

49 18 docdop.

50 19 Coenunenus docdopa.

51 20 Yriepo.

52 21 Oxcuppl yraepoaa (I1) u (IV).

53 22 Comnu yrospHOU KUCIIOTHL. JKeCTKOCTh BOJIBI.

54 23 Kpemuuid.

55 24 CuiiMkaTHasi IPOMBIIUIEHHOCTb.

56 25 O6006m1eHne 3Hanni o Teme «HemeTamsny

57 26 KonTponbnas pabora Ne3no teme «HemeTanas»

58 27 [1/p. Ned «3DxcniepumenTanbHble 3a1a4n 1o Teme «lloarpymma
KHCIIOPOAAY.

59 28 [1/p. Ne5 «3DkcnepumenTanbHble 3a1a4u o Teme «lloarpynmsl a3oTa u
yTIIepoay.

60 29 29. I1/p. Ne6 «Ilonmyuenue, cobupaHue U pacrio3HaBaHHE I'a30By.

O6o01eHne 3HAHMIA 10 XMMHUH 32 KYPC OCHOBHO# IK0JIbI (8uacoB)

61 1 [1CXD. Ctpoenue aToma.

62 2 OnekTpooTpuniarenbHocTh. Ctenenp okuciaeHus. CTpoeHue BelecTBa

63 3 Knaccugukarus xumuaeckux peakunii. CKOpocTh XUMHUYECKUX

€aKIun
64 4 Jlucconumarus 3IeKTPOIUTOB B BOJHBIX pacTBOpax. oHHBIE ypaBHEHUS
CaKIIHM.

65 5 OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH

66 6 Heopranmueckue BemecTBa, MX HOMEHKJIATypa U KJIaccu(UKaIusl.

67 7 XapakTepHble XUMUYECKUE CBOWCTBA HEOPTAaHMUECKUX BEIIECTB.

68 8 O0600marImuii YpOK OCHOBHOTO Kypca XHMHHU




(I)OpMBI KOHTPOJISI H BAPDUAHTLI €10 INPOBCACHUSA

[Ipenmer Knace | KM (aBTOp METOIMYECKOTO MOCOOMS) Bun ®opmMma
KOHTPOJIS MIPOBEICHUS
(BXOIIHOM, (Tecr,
TeKYIIHH, KOHTPOJIbHAS
POMEXyTouHas | pabora,
aTTecTanus) KOHTPOJIbHBIN
JUKTAHT U JIp.)
Xumus 8 Xumus. 8 Ki1acc: KOHTPOJIbHBIE U Bxonnoi, KoHntposbHas
poBepOoYHbIe padboThl K yueOHuky O.C. TEKYIIUH, pabora
I"abpuensna «Xumus. 9 kiace»/ O.C. IIPOMEXKYTOUHAs
I'abpuensn, I1.H. bepéskun, A.A. aTTecTanus
Ymakosa u ap. — M.: JIpoda, 2011.
Xumus 9 Xumus. 9 Kiacc: KOHTPOJIbHBIE U BxonHnoi, KonTponbHas
poBepouHble padoThl K yueoHuKky O.C. TEKYIINH, pabora
INabpuensna «Xumus. 9 kiacey/ O.C. IIPOMEKYTOUHAs
lNabpuensu, [1.H. bepéskun, A.A. aTTecTaus

VYurakosa u ap. — M.: Ipoda, 2011.




JIucT koppekuuu padoyeil mporpaMMbl o yueOHOMY npeaMeTy XuMusi Kjaacc 8

No Paz- [Inanupye- dakTnye- [Tpuuunakop- Cnioco6 kop- CornacoBa-
ypo- nen MOEKOJIYe- CKOEKOJIN- PEKTHPOBKHU PEKTUPOBKHU HO

Ka CTBOYACOB YyecTBOYa-

COB
Jluer koppexkuun padoyeii mporpaMmbl o yueOHOMY npeaMeTy Xumus kJjacc 9

No Pas- [Tnanupye- daxkrtuye- [Ipuuunakop- Crnioco6 xop- Cornacosa-
ypo- nen MOEKOJInYe- CKOEKOJIN- PEKTHPOBKHU PEKTHPOBKH HO

Ka CTBOYACOB YyecTBOYa-

COB







