HNOACHUTEJIBHAS 3AIIUCKA
PaGouas mporpamma mo xumuu A1 9 kiacca pazpaboTaHa B COOTBETCTBUHU CO CIACAYIONIMMH JTOKYMEHTAMU :
1.3akonom « O0 o6pazoBanuu B Poccuiickoit denepanuu». @eaepaibHOr0 KOMIIOHEHTa TOCYAapCTBEHHOTO0 00pa30BaTeIbHOTO
cTaHaapTa ocHoBHOTro 061iero oopaszoBanus Nel089 ot 05.03.2004 r.
2.IIpuMepHO# rocy1apCTBEHHOM MPOTPaMMBI 110 XUMUH is1 o01eoopazoBarenbHbix mkon O.C.I'abpuenan. A.B.Kymnosoit
xumus : 8-9 kimaccel: mporpamma. — M.: Jlpoda, 2012. — 304
3.Yuebnoro mnana MBOVY «Haunkuuckas CIL» na 2021-2022 y4yeOHblii ro.

VYyeonuk O.C.I'abpuensn «Xumus 9 knace» usn. «JJpoday» 2019r.
OO0mas xapakTepucTUKa y4eO0HOr0 nmpeamera.

M3ydyeHrie XMMUM B OCHOBHOM IIIKOJIE MPH3BaHO OOECHIEUHTH: (POPMUPOBAHME OCHOB XMMHMYECKOIO 3HAHUSI — BaXHEMIIMX (DaKTOB,
TIOHSITUM, XUMUYECKUX 3aKOHOB U TEOPH, S3bIKa HAYKH, & TAKKE JOCTYITHBIX yJalMMCs 0000IIEHHI MUPOBO33PEHUECKOIO XapaKTepa;
pa3BUTHE YMEHUI HAOMIONATh U OOBSACHATh XMMHUUECKUE SIBJICHUSI, IPOUCXOMAIIME B J1aOOPATOPUH, HA MPOU3BOJICTBE, B MOBCEIHEBHOM
KI3HU,

(hopmHpoBaHUE YMEHHI 0€30MaCHOTO OOpAILIEHHs! C BEIIECTBAMH, UCTIOIb3YEMbBIMU MPH BHITOTHEHUH

HECJIOKHBIX XMMHUYECKHX OTBITOB U B TIOBCETHEBHOMN KU3HM;

BBIPA0OTKY y yYalMXCsl IOHUMaHKsl OOLIECTBEHHOW MOTPEOHOCTH B Pa3BUTUM XMMHH, & TAKKE (POPMUPOBAHKE Y HUX OTHOLIEHUS K XUMUU
KaK BO3MOKHO 00J1acTu Oy/IyIiei MpakTHYeCKON e TeIbHOCTH;

Pa3BUTHE JIMYHOCTU O0YYArOIIMXCS, X UHTEIUIEKTYaIbHOE M HPABCTBEHHOE COBEPIIICHCTBOBaHUE, (DOPMUPOBAHUE Y HUX I'YMAHUCTHUYECKHX
OTHOUIEHHUH U SKOJIOTUUECKH 11eJIECO00Pa3HOro MOBEIEHMS B OBITY U TPYAOBOM JIEATETHHOCTH.



Leab Kypca - BoopyKeHHe yYamuxcs OCHOBAMH XMMHYECKHX 3HAHHMH, HEOOXOAMMBIX JUIS TOBCEIHEBHOW JKM3HH, IPOU3BOJICTBEHHOM
IEATeIbHOCTH, IPOJODKEHUsT 00pa3oBaHuUs, NPABUIbHON OPUEHTALMU U MOBEICHUM B OKPY’KAIOIIEH cpelie, BHECEHHE CYIIECTBEHHOTO BKJIJa B
pa3BUTHE HAYYHOI'O MUPOIIOHUMAaHMS y4alluxcsl.

B nanHoil nporpamme BbIpa)KeHa 'yMaHMCTUYECKas U XUMHUKO-3KOJIOTMYECKas HAallPpaBJICHHOCTb U OPHEHTAlLMsl Ha pa3BHBarolee o0yuyeHue. B
HEl OTpaXCHa CHCTEMa BA)KHEMINIMX XMMHYECKHUX 3HAHMM, PACKpbITa pOJIb XMMHUU B IIO3HAHMM OKPYXKAIOIIEr0 MHUPAa, B IOBBILICHWM YPOBHS
MaTepHaIbHON )KU3HU OOIECTBA, B PA3BUTUHU €T0 KyJIbTYPhl, B PELICHUN BaKHEHIINX IPOOIEM COBPEMEHHOCTH.

3amauu Kypca:
* OCBOCHHUE Ba)KHEHIINX 3HAHUI 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMUU, XMMUYECKONH CHMBOJIUKE;
* OBJIA/ICHUE YMEHUSAMHU HaOJI0JaTh XUMHUYECKUE SBJICHUS, IPOBOJUTh XUMUYECKUN 3KCIIEPUMEHT, IPOM3BOIUTH PACUEThl HA OCHOBE XMMHYECKHX
(dbopMyI1 BenecTB M ypaBHEHUI XUMHUYECKUX PEaKLUH;
* pa3BUTHE IIO3HABATEJIBHBIX HWHTEPECOB W HHTEIUIEKTYaJbHBIX CIOCOOHOCTEM B Ipolecce MPOBEACHUS XHMHUYECKOIO SKCHEPUMEHTA,
CaMOCTOSATEIILHOTO MPUOOPETEHNS 3HAHUI B COOTBETCTBUY C BOSHUKAIOIIMMH )KU3HEHHBIMU IIOTPEOHOCTSIMU;
* BOCIIUTAHUE OTHOILEHUS K XUMHHU KaK K OTHOMY U3 (DyH/IaMEHTaJIbHbIX KOMIIOHEHTOB €CTECTBO3HAHUS U JIEMEHTY O0IEUeI0BEUYECKOM KyIbTyphbI;
* NIPUMEHEHHE IOJIyUYEHHbIX 3HAHUI M yMEHUH A 0€30IaCHOTO MCIOJb30BAHMS BELIECTB U MAaTE€pPUAJIOB B OBITY M Ha NPOU3BOACTBE, PEIICHUS
IIPAKTUYECKUX 3a7a4 B IIOBCEIHEBHOM JKU3HU, ITPENYTIPEKACHUS ABJICHUM, HAHOCSIIUX BPE]l 310POBBIO YEJIOBEKA U OKPYIKAIOLLEHN Cpee.



MnhaHupyemble pe3ynbTaTbl U3yUYEeHUA npegmeTta «Xumma»

JIMYHOCTHBIMHU Pe3yJbTATAMH U3yUYCHUS IIPEaMETa « XUMUS» B 8§ KJ1acce SIBJISIOTCS CICAYIOIINE YMEHHUS:

— OCO3HaBaTh €IWHCTBO U IICJIOCTHOCTh OKPYIKAIOIIEr0 MHpa, BO3MOXKHOCTH €ro II03HAaBa€MOCTH U
O0OBSICHUIMOCTH Ha OCHOBE JIOCTH)KCHUH HAYKH;

— MOCTEIIEHHO BBICTPAUBaTh COOCTBEHHOE IICJIOCTHOE MHUPOBO33PEHHUE: OCO3HaBaTh IOTPEOHOCTh H
TOTOBHOCTBH K CaMO0OOPa30BaHHUIO, B TOM YHCJIE U B paMKaX CaMOCTOSITEILHOU JICSITEILHOCTH BHE IITKOJIBI;

— OIICHUBATD JKM3HEHHBIE CUTYAILIMM C TOUKHU 3pEHUsI 0€30MacHOr0 00pasa KU3HU U COXPAHEHUS 3JJ0POBBS;

— OLICHMBATh YKOJOTMYECKHUMA PUCK B3aUMOOTHOIIEHHUH YeI0BEKa U IIPHUPO/IbI.

— (popMHUpPOBaATH IKOJOTHUUECKOE MBIIUICHUE: YMEHHUE OIICHUBATH CBOIO JICSITEILHOCTh U MOCTYIIKU JAPYTUX
JIOJIEN ¢ TOYKH 3PEHHS COXpPAHEHHUS OKPYIKAIOIIEH Cpeabl - rapaHTa KW3HH W OJaromoiiydus Jiojaei Ha
3emiie.

MeTanpeaMeTHBIMHU Pe3yJbTaTaMH H3YyYCHHUS Kypca «XUMHUs» sBIsSETCS (POpMHUpPOBAHHE YHHBEPCATHHBIX
yueOHbIX nerctBuit (YVY]I).

Perynstusneie YV /I:

— CaMOCTOSITEJILHO OOHapy>KuMBaTh W (POPMYJIUPOBATH YUYEOHYIO MpOOJieMy, OMPEAENsITh LEelb Y4eOHOI
JESTEIIbHOCTH;

— BBIJIBUTaTh BEPCUU PEILICHUS MPOOIEMbI, 0CO3HABATh KOHEUHBIN PE3yIbTaT, BEIOMPATh U3 MPEIJIOAKEHHBIX U
HCKATh CAMOCTOSITEIILHO CPEIACTBA JOCTUKEHUS LIETIH;

— COCTaBJIATh (MHAUBUIYAIBLHO WJIW B TPYIITIC) TJIaH PEIICHUS TPOOJIEMBI;

— paboTas 1o IUJIaHy, CBEPSITh CBOU JEHUCTBUSA C IEIbIO M, MPU HEOOXOJMMOCTH, HCHPABIATH OIIUOKHU
CaMOCTOSITEJIBHO;

— B IMQJIOTE C YYUTEIIEM COBEPIIIEHCTBOBATh CAMOCTOSITENIbHO BIPA0OOTaHHBIE KPUTEPUH OLICHKH.



ITo3naBatenpubic Y'Y /I:

— aHaJM3UPOBATh, CPABHUBATH, KJIACCUDUITMPOBATH U 000011aTh (DaKThI U SBJICHUS, BBISBIIATH UX MPUUYUHHO-
CJIEJICTBEHHBIE CBSI3H.

—OCYILIECTBJISATh CpaBHEHHUE, KIACCU(UKALMIO, CAMOCTOSATEIBHO BBIOMpAsi OCHOBAHUS W KPUTEPUU IS
YKAa3aHHBIX JJOTHYECKHUX OIEpPaLUii;

— CTPOUTH JIOTUUECKOE PACCYXKCHHUE, BKIIFOYAIOIIEE YCTAHOBICHUE TPUYNHHO-CIICICTBEHHBIX CBS3EH.

—CO03/1aBaTh CXEMaTHUUYECKUE MOJEIIH C BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

— COCTaBJIATh TE3UCHI, Pa3IUYHbIC BUJIbI IJIAHOB (MPOCTHIX, CI0KHBIX U T.II.).

—npeoO0pa3oBbIBaTh HHGHOPMAIIMIO U3 OJHOTO BUJA B APYTroil (TaOIUIly B TEKCT | Tp.).

—yMETh OMpPEACATh BO3MOXKHbBIE UCTOYHUKM HEOOXOJIUMBIX CBEICHUHN, MPOU3BOJUTH MOUCK HH(POPMAIINH,
aHAJIM3UPOBATH U OLICHUBATH €€ JOCTOBEPHOCTb.

Kovmyuuxamueuvie YVJI:

— CaMOCTOSITEJIbHO OPraHU30BBIBaTh Y4Ye€OHOE B3aUMOJICUCTBHE B Trpynme (OmnpeaeisaTh oOlume e,
pacupeaesaTh POJik, 10TOBapUBATHCS APYT C APYTOM U T.1.).

IIpeaMeTHLIMHU pe3yJbTaTaAMHU U3YUYCHHS IIPEAMETA SBJSIOTCS CICAYIOIINE YMEHHS:
1) oco3HaHME POJIU BEIIECTB:
— OIpCACIIATH POJIb PA3JIMYHBIX BCIICCTB B IIPUPOAC U TCXHUKC,

— OOBSICHSITH POJIb BEIIECTB B UX KPYTOBOPOTE.
2) pacCMOTPEHHE XUMUYCCKUX TPOICCCOB:

— MPUBOJAUTH MIPUMEPHI XUMUYECKHUX MPOILIECCOB B MPUPO/IE;

— HaXOJWTh YEPThI, CBUACTEILCTBYIONINE 00 OOIIMX MPU3HAKAX XUMHUUECKUX MPOIIECCOB U UX PA3THUMSIX.
3)UCTIOIB30BAHNE XUMUYCCKUX 3HAHUN B OBITY:

— OOBSCHATH 3HAUEHUE BEIIECTB B )KU3HU U XO3SUCTBE YEIOBEKA.
4)00BSACHATH MHpP C TOYKH 3PCHHUS XUMUU:



— MEPEYUCIATh OTINYUTEIbHBIC CBOMCTBA XUMUUYECKUX BEIIIECTB;
— pa3auyaTh OCHOBHBIE XMMUYECKHUE MPOLIECCHI;
— OINPEAEHATh OCHOBHBIE KJIACCHI HEOPraHMYECKUX BEIIECTB;
— MOHUMATh CMBICJI XUMUYECKUX TEPMUHOB.
5)oBnajieHue OCHOBaMHM METOIOB IMO3HAHUS, XapaKTEPHBIX JJII €CTECTBCHHBIX HAYK:
— XapaKTepu30BaTh METOJIbl XUMHUYECKON HayKu (HaOJIOJCHUE, CpaBHEHUE, DKCIIEPUMEHT, U3MEPEHUE) U
WX POJIb B IO3HAHUU MIPUPOJIBI;
— MPOBOJIUTh XUMUYECKHUE ONBITHI U IKCIEPUMEHTBI U OOBACHATH UX PE3YJIbTATHI.
6)yMeHHe OIICHMBATh TOBEJCHHE YEJIOBEKA C TOYKHM 3PCHHS XHMHUYCCKON OE30IMacCHOCTH IO OTHOIICHHUIO K
YEJI0BEKY U MPUPOJIE:
— WCMOJIb30BaTh 3HAHUS XUMHUU TP COOJIIOJEHUM TMPAaBUJI HCIOJIb30BAHUS OBITOBBIX XUMHUYECKUX
penaparos;
~ pa3nuyaTh ONacHbIC U 0€30MaCHbBIEC BEIIECTRA.

MecTo npeamera B 0a3UCHOM Y4eOHOM IJIaHE
Jlia peanm3annu pabodell IporpaMMbl U3y4eHHs y4eOHOTo npeaMeTa « XUMUs Ha 3Tare OCHOBHOT'O 0011ero o0pa3oBaHus

y4eOHBIM TUTAHOM IIKOJIBI OTBEJCHO 66 yacoB U3 pacuera — 2 y4eOHbIX yaca B Heneno (DenepanbHblii 0a3UCHBIN yUeOHBIM
TIJIaH)

®opMbl OpraHu3anuu 00pa3oBaTeIbHOr0 npouecca u GopMbl KOHTPOJIS

Pabouas nporpamma npeaycmaTpuBaeT GOpMHUPOBAHHE Y yUaIIMXCsl 001IeydeOHbIX YMEHUIN 1 HaBBIKOB, YHUBEPCAIbHBIX
CHOCOOO0B AESITENLHOCTU U KITIOYEBBIX KOMIIETEHUMH. B 3TOM HanpaBieHUN NPUOPUTETAMHU I y4eOHOTO MpeaMeTa « XUMUsD Ha
CTYNEHH OCHOBHOTO 0OI1Iero 00pa3oBaHus SIBISIOTCA: UCTIOIb30BAHUE JJIsl TO3HAHUS OKPYKAIOILIET0 MUPa Pa3IMYHbIX METOJ0B
(HaOsroIeHUsl, U3MEPEHHUSI, ONIBITHI, SKCIIepuMeHT). Paboueit mporpamMmmoii Kypca XumMun 9 kiiacca npeaycMOTPEHO TPOBEICHHUE.



HECJIOKHBIX YKCIIEPUMEHTOB U ONMCAHUE UX PE3YJIBTATOB; UCIIOJIb30BAHNE JUIsl PEILEHUS [TI03HABATENIBHBIX 3a7a4 Pa3InIHbIX
MCTOYHHKOB MH(OPMALIMH; COONIOAEHUE HOPM U IIPABUII IIOBEJICHUS B XUMUYECKHX J1a00paTOpUsiX, B OKPYIKaIOIIEH cpesie, a
TaKXe MPaBUJI 30pPOBOT0 00pa3a KU3HH.

Pe3ynbrarhl n3yueHus Kypca « XuMus» IpuBeeHBI B pa3zaene « TpeboBaHus K ypOBHIO IOJTOTOBKU BBITYCKHUKOB),
KOTOPBIN NOJIHOCTBIO COOTBETCTBYET CTaHAPTY. TpeOoBaHMs HANIPABIEHBI HA PEaIU3alHUIo IeATeIbHOCTHOTO,
IIPAKTUKOOPUEHTUPOBAHHOIO U JINYHOCTHO OPUEHTHUPOBAHHOTO NTOAXOA0B; OCBOCHHUE YYAIIUMHUCS UHTEIUIEKTYaIbHON U
MPaKTUYECKOM JAESATENbHOCTH; OBJIaJACHUE 3HAHUSMU U YMEHUSAMU, BOCTPEOOBaHHBIMU B ITOBCEHEBHOM )KM3HU, TTO3BOJISIIOLIUMU
OpPUEHTHPOBATHCS B OKPYKAIOIIEM MUPE, 3HAUMMBIMU JJI1 COXPaHEHUsI OKPYIKaIOIIEi cpeabl 1 COOCTBEHHOTO 310pOBBs. Jlis
TEKYIIET0 KOHTPOJISl YPOBHSI YCBOCHMsI y4€OHOTO MPEAMETA UCII0JIb30BaTh TaKue (POPMBbI, KaK:

® KOHTPOJIbHBIE pa0OTHI (3 KOHTPOJIBHBIX pa0OT C YYETOM KOHTPOJIBHBIX PA0OT MO MPOMEXYTOUYHOMY U UTOTOBOMY

KOHTPOJIIO);
® CaMOCTOSITENIbHbIE IPOBEPOUHBIE PAOOTHI;
® Cpe30BbI€ padoOTHI B T.4. B (hOpPME TECTA;
e yCTHbIE (DOPMBI KOHTPOJIA, (PPOHTAIBHBIN OMPOC
® 3aINTa IIPOEKTA



YUEBHO-TEMATHYECKHH ILTAH (9 knace)

Ne HasBanue TeMbl KosmuecTBo yacos KoHntposbHbie
paboTHI
1 Beenenue 6
2 | Meraibl 16 1
3 | Hemeramnsl 24 1
4 | OpraHu4ecKkue CoOeaMHEHUS 12 1
5 | O06oO1ieHne 3HaHUII IO XUMHH 3a 10 1
KYpPC OCHOBHOM IIKOJIBI
BCEI'O 68 4

COJAEPKAHUE U3YYAEMOI'O KYPCA

9 KJIACC
(2 u 6 Heoenro; 6cezo 66 u)

IToBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 Ki1acca v BBeleHHe B Kypc 9 kiacca (6 u)

XapakTepHUCTUKA JIEMEHTA TI0 €ro MOJIOKEHUIO B IEPUOAUUECKON CUCTEME XUMHUecKUX 3ieMeHToB JI. 1I. Menneneesa. CBOMCTBa OKCHIOB, KUCIIOT,
OCHOBaHUH U COJIEN B CBETE TEOPHUH IJIEKTPOIUTUUYECKON TUCCOLMALIMU U MPOLIECCOB OKUCIIEHUI-BOCCTAHOBIIEHU. ['eHeTuueckue psiibl MeTasuia u
HeMeTalla.

[TonsTHE 0 MepexoHbIX d7eMeHTax. AMPOTEpPHOCTh. [ eHeTHUeCKUi psiji IEPEXOTHOTO PIIEMEHTA.

[leproauueckuii 3aK0H U NEPUOANUECKAsE CUCTEMA XUMUYECKHX A1eMeHTOoB [[. 1. MenzaeneeBa B cBETE y4eHMsI O CTPOEHUH aToMa. Mx 3HaueHue.

Tema 1
MeTaibl

[TonoxxeHne METAIIIOB B MEPUOJAMYECKON CHUCTEME XMMUUYECKUX demMeHToB [[. . MenneneeBa. Meramnnueckass KpUCTaJUIMYECKas pelIeTka u
MeTaJTn4ecKasi XuMuieckas cBsizb. O0mue puznueckue cBoiictBa MeTaioB. CIiaBbl, X CBOWMCTBA U 3HaYCHHE. XUMUYECKHE CBOMCTBA METAIIIOB KaK
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BOCCTaHOBUTEJCH. DIEKTPOXUMHUUECKHUM Psi HAIIPSHKEHUH METAIIJIOB U €r0 UCIOJIb30BaHUE JIJISl XapaKTEPUCTUKH XMMHUYECKUX CBOMCTB KOHKPETHBIX
MeTauioB. CriocoObl MOMYYEeHUSI METAIOB: MMUPO-, THIPO- U dJIEKTpoMeTautyprus. Koppo3ust MeTanmioB u crnoco0sl 60pb0bI C HEl.

O01as xapakTepuCcTHKA MEJ0YHBIX MeTalI0B. MeTabl B ipupoze. Obmue criocoOsl ux nonydeHus. CtpoeHue atoMoB. Lllenodnsie MeTamibl
MIPOCTHIEC BEUIECTBA, NX (PM3UYECKUE U XMMUYECKHE CBOWCTBA. BaxkHelie COeJMHEHNUS IETOYHBIX METAJIOB — OKCH/IbI, THPOKCHU/IBI U COJIH
(x70puabl, KapOOHATHI, CyJIb(AThl, HUTPATHI), UX CBONCTBA U IPUMEHEHHE B HAPOJHOM x03siiicTBe. Kanuiinple yaoopenusi.

O0mas xapakrepucTuka MetasuioB || rpynnsl riaBHoii noarpynnel. Ctpoenue aromoB. lllenouHo3eMenbHbIe METAUIBI - IPOCTHIE BEIIECTBA,
ux Qu3myeckre U XMMHYecKue cBoiicTBa. BaxkHeiie coelMHeHNs IeTOYHO3EMENbHBIX METANIOB — OKCHJIbI, THAPOKCUABI 1 COTH (XJIOPUIBL,
KapOOHATBI, HUTPATHI, CyIb(daThl U (hocdaTsl), UX CBOKWCTBA U PUMEHEHUE B HAPOTHOM XO3SHCTBE.

Amomunuii. Ctpoenue aroma, GU3MUecKre U XMMUUYECKHUE CBOMCTBA MPOCTOro BemecTBa. CoeNMHEeHNs aTFOMUHUS OKCUJT U TUAPOKCU, UX
amgoTtepHblii Xxapaktep. Baxknelime conu anroMunus. [[puMeHeHne aqOMUHUS U €r0 COEMHEHHN.

Keneszo. Ctpoenne atoma, Gu3HUecKie ¥ XUMHUUECKHE CBOHCTBA POCTOTO BemlecTa. I enetndeckue paasl Fe?* u Fe*. KauecTBeHHbIE peakiuy Ha
Fe?* u Fe**. Baxueiimue comu xene3a. 3HaueHHe jKelle3a, ero COeIMHEHNH U CITaBOB B IIPHPOJIE U HAPOJTHOM XO3sHCTBE.

Jdemonctpanun. OOpasibl HIENIOYHBIX U MIET0YHO3EMENbHBIX MeTaiioB. O0pa3iisl CIuiaBoB. B3anMozeiicTBre HaTpus, TUTHS U KallbIUs C BOJIOM.
B3aumopeiicTBrue HaTpusi U Mar"us ¢ Kuciaopoaom. BzanmopeiictBue MeramioB ¢ HeMmetauiamu. [lomydenne runpoxcuoB xenesa (11) u (IID).

Tema 2

Hemeranibl

OO6m1as xapakTeprucTHKa HEMETAIUIOB: TTOJIOXKEHUE B niepuoanueckoit cucreme J1. V1. MenneneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB,
NEKTPOOTPHULATEIBLHOCTD KaK MEpa «HEMETAIUNIMYHOCTH, PSIZL MEKTPOOTPHULIATENbHOCTH. KpHcTaminueckoe cTpOeHnE HEMETAIUIOB - IPOCTBIX
BeuiecTB. Amorponusi. dusnueckue cBoiicTBa HeMeTaioB. OTHOCUTENBHOCTD MOHATHI «METaIl, «HEMETAJLD».

Bonopona. IlonoxxeHue B nepnoanyueckoil cucreme xuMmudeckux ainemeHToB 1. . Menneneesa. Ctpoenne atomMa U MoJieKyJibl. duznueckue u
XUMHUYECKHE CBOICTBA BOJOPO/Ia, €T0 MOITYYEHHE U TPUMEHEHNE.

O0mas xapakrepucTika rajgorenoB. Crpoenue aroMoB. [IpocTsie BemecTBa, ux pu3ndeckre u XuMuueckue cBoiictBa. OCHOBHBIE COEIMHEHMS
rajloreHoB (raJIOr€HOBOIOPObI U TaJOreHH 1bl) X cBolcTBa. KauecTBeHHas peakius Ha xyuopua-uoH Kparkue cenenus o xjaope, Opome, pTope u
nozne. IIpuMeHenne rajJoreHoB U X COEINHEHUIN
B HAPOJIHOM XO3SIHCTBE.

Cepa. Crpoenue aroma, aJuIOTpOINHs, CBOWCTBA U IpuMeHeHne pomOuueckoit cepbl. Oxeuapl cepsl (I1) u (VI), ux nomaydenue, cBoiicTBa u
npuMmenenre CepoBoopoIHasl U cepHUCTast KUCIOTh. CepHast KUCIIOTa U €€ COJIM, UX IPUMEHEHHE B HapoJHO xo3siicTBe. KauecTBeHHas peakius Ha
Cyib(aT-uoH.

A3ot. CtpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BellecTBa. AMMHUAK, CTPOEHUE, CBOMCTBA, NMOTy4eHHe U mpuMeHeHue. Cojim aMMOHUS, UX
coiicTB 1 mpumeHeHune. Oxcuel azota (I1) u (IV). A3otHas kucnora, ee cBoiicTBa U MpUMeHeHHe. HUTpaThl 1 HUTPHUTBHI, TpobiIeMa UX COJIEpKaHUs B
CeJIbCKOXO03SCTBEHHON POAYKIIMH. A30THBIE y100pEHUSI.



®ochop. CrpocHre aToMa, aJLIOTPOIIHS, CBOMCTBA Oe1oro u KpacHoro ¢gocdopa, ux npuMmenerre. OCHOBHBIE coenuHeHus: okcua dpochopa (V),
oprodochopnas kucnora u pocdarsl. DochopHbie ya00peHUs.

Yraepoa. CtpoeHue aToma, aJulIOTPOMHS, CBOMCTBA aJUTOTPOITHBIX Moaudukauii, npumeHenue. Oxcuasl yriepoaa (II) u (IV), ux cBoiicTsa u
npuMeHeHne. KauecTBeHHast peakius Ha yriieKucibli ra3. KapOoHaTsl: KalbLUT, COJIA, MOTALI, UX 3HAYCHUE B IPUPOJE U KU3HU YEIOBEKa.
KauecTtBenHas peakuus Ha KapOOHAT-HOH.

Kpemunii. CtpoeHue aToma, KpUCTAIIIMYECKUIM KPEMHUH, €ro cBoicTBa U npumeHenue. Oxkcun kpemuust (IV), ero npupoaHble pa3HOBUIHOCTH.
CuiukaTsl. 3HaU€HHE COEMHEHUI KPEMHHUSI B )KMBOU U HEKMBOU mpupojie. [TonsTue 0 cuimmkaTHONW MPOMBILIIIEHHOCTH.

JemoncTpanuu. OOpa3ibl raJoreHoB - IPOCTHIX BEIIECTB. B3anMoaeicTBIE raJIoreHOB C HaTpUeM, aTllOMUHKEM. BriTecHeHne XJ10poM Opoma miu
M0J1a U3 PaCTBOPOB UX COJICH.

. O6pa31pl NpUPOAHBIX COEAUHEHUH XJ10pa, cepbl, hocdopa, yriepoaa, kpemHus. OOpa3ubl BaKHEHIIUX 1J11 HAPOJHOTO XO35HCTBA CyIb(aToB,
HUTPATOB, KapOOHATOB, PochaToB. OOpa3Ibl CTEKIIa, KEPAMHUKH, IEMEHTA.

Tema 3
Opranuyeckue coelMHEHUs

BemiectBa oprannueckue 1 HEOpraHU4ECKne, OTHOCUTEIbHOCTD MOHATHUS «OpraHUYEeCKHe BellecTBay. [IpuunHel MHOr0oOpas3us OpraHuyecKux
COeIMHEHUI. XMMHUYECKOE CTPOCHUE OPTaHMYECKUX COeAMHEHUH. MOJIeKyIIsIpHbIC ¥ CTPYKTYpPHBIE ()OPMYIIBI OPTaHUYECKUX BEIIECTB.

MertaHn u 3TaH: cTpoeHue MoJieKyl. I'openre Metana u staHa. [lernagpuposanue stana. [I[pumenenue Merana.

XHUMHYECKOE CTPOCHHUE MOJIEKYJIbI dTHIIeHA. J[BOWHAs CBA3b. B3anmoselicTBre aTruieHa ¢ Bogou. Peakiuu nonuMepusannu dtuieHa. [lonmmatunes n
€ro 3Ha4YCHHUE.
[TonsiTHe 0 MpeeNbHBIX OJTHOATOMHBIX CIIMPTaX Ha MpUMepax MeTaHoja U 3TaHoJa. TpexaToMHbIN CIUPT - TIULEPUH.

[TonsiTHE 00 anbaernaax Ha NpUMepe YKCycHOro anpaeruaa. OKuciIeHue ajlberiuia B KUCIOTY.

OaHOOCHOBHBIE NpezieNibHbIE KApOOHOBBIE KMCIOTHI Ha MPUMEpPE YKCYCHOM KuCioThl. Ee cBolicTBa 1 nmpuMeHenune. CTeapuHoOBasi KUCIIOTa Kak
MIPEJCTaBUTEIb )KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakuuu sTepudukaniy ¥ MOHITHE O CIOKHBIX dpupax. JKUpbl Kak ClI0KHbIE 3()UPBI MNIULEPHUHA U KUPHBIX KUCIOT.

[TonsTHe 06 amuHOKKCNOTAaX. Peakiinu monukonaeHcanuu. benku, ux ctpoeHue u 6MoIorundecKas pob.

[Tonsatue 06 yrneBonax. ['roko3a, ee cBoiicTBa U 3HaueHne. Kpaxmain u nesuiono3a (B CpaBHEHHH), X OMOJIOTUYECKas POJTb.

JemoHncTpanuu. Mojenu MOJeKysI MeTaHa U IpyTux yriaeBoJopooB. BzaumoseiicTBue sTuneHa ¢ GpoMHOM BOJON M pacTBOPOM IepMaHTaHaTa
kanusi. OOpasipl 3TaHoNa U MHiepuHa. ruapokcuaoM menu (11) 6e3 narpeBanus u npu HarpeBanuu. 17. BzauMopeilicTBue kpaxmasa ¢ HOI0M.

Tema 4
O0001menne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI
Ou3nUecKuii CMBICT MOPSIKOBOTO HOMEpA 3JIEMEHTa B IIEPHOAMYECKON CHCTeMe XUMHUYECKUX dieMeHToB []. . MeHaeneeBa, HOMEpOB Meproia u



rpynmbl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB 3JIEMEHTOB U UX COCTMHEHH B MepUOJIaX U IPyMIax B CBETE MPEACTABICHUI O CTPOCHUH aTOMOB
3JIEMEHTOB. 3HAYE€HNE IEPUOANUECKOTO 3aKOHA.

Tunbl XUMHUYECKUX CBSI3€H M TUIIBI KPUCTANIMYECKUX pelIeToK. B3anMocBsI3b CTpOEHUS U CBOMCTB BEILIECTB.

Knaccudukanus XuMUUeCKUX Peakuid O Pa3IuIHbIM MIPU3HAKAM (YUCIIO U COCTAB PEarupyromux U 00pa3yIoUINXCs BEIECTB; TEMIOBOK 3P QeKT;
HCIIOJIb30BaHUE KaTalnu3aTopa; HalpaBIeHUEe; U3MEHEHNE CTeTIeHEe OKUCIICHUS aTOMOB).

[Ipocteie u cnoxHble BemecTBa. MeTaiisl U HemeTasulbl. [ eHeTnueckue psiibl MeTasula, HeMeTaula U epexo Horo meramuia. Okcuapl (OCHOBHBIE,
amdoTepHbIE U KUCIOTHBIE), THAPOKCUIBI (OCHOBaHUS, aM(OTEpHBIE TUAPOKCUIBI U KUCIOTHI) U COJIM: COCTaB, KiaccuduKaius 1 o01ue XuMu4ecKkue
CBOMCTBA B CBETE TEOPUH JIEKTPOIUTHUUECKOMN INCCOLMALINN U MPEACTABIEHUHN O IIPOLEcCaX OKUCIEHNUA-BOCCTAaHOBIJICHUS.

TpeOoBaHusl K YPOBHIO NOATO0TOBKHU BbINYCKHUKOB
Cobur01aTH IpaBUJIa:

® TEXHUKH O€30MaCHOCTH MPH OOpaIleHHH ¢ XUMHYECKOH MOCYAOH M J1abopaTOpHBIM 00OpYJOBaHHEM (IIPOOMPKAMHU, XUMHUYECKHUMU
CTaKaHaMH,

BOPOHKO#, TaOOpaTOPHBIM IITATHBOM, CIIUPTOBKOM); pacTBOpaMU KHCIIOT, IEJI0YEH, HEraleHOW H3BECThIO, BOAOPOIOM, METAaHOM,
OEH3HMHOM,
STOXUMHUKATaMHt, MUHEPATbHBIMH yI00OpEHUSIMHY;
®  JIMYHOIO IOBEJEHUS, CIIOCOOCTBYIOIIETO 3alllUTE OKPYKAIOIIEH Cpeibl OT 3arps3HEHNUS;
e  OKa3aHMS MOMOIIY ITOCTPAJABIINM OT HEYMEJIOTO OOpAIIeHus C BEIIECTBAMH.
IIpoBoauTh:
e HarpeBaHue, OTCTauBaHHE, (GUIBTPOBAHUE U BHIIIAPUBAHUE;
OIIBITHI IO TIOJTYYCHHIO U COOMPaHHIO KUCIopoa, okcuaa yriaepoaa (1V), Bonopona;
pacrno3HaBaHHe KHCIIOPO/a, BOJAOPOA, YTIAEKUCIIOro ra3a, pacCTBOPOB KUCIIOT U LIEI0YEH, XJIOpUI-, CyIbdar- 1 KapOOHAT-UOHOB;
usrotosieHue mojeneit monekyn Bemiects (H20, CO2, HC1, CHa4, CoHs, C2Ha4, C2H2, CH3OH, CoHsOH, CH3COOH);
BBIUMCJIEHHSI: @) MACCOBOM J10JIM XMMHUYECKOr0 3JeMEHTa 1Mo (opMyJie BellecTBa, 0) KoJudecTBa' BELIECTBa (MAcchl) MO KOJIUYECTBY

BellecTBa (Macce) OJ/HOTO U3 BCTYMHUBIIMX B PEAKIIMIO MM TOJYyYEHHBIX BEIIECTB, B) MACCOBOI JI0JIM PACTBOPEHHOT'O BEIIECTBA.
Ha3spiBaTh:

® XMMHUYECKHUI JIEMEHT M0 €ro CUMBOJLY;

BEIIECTBA 10 X XUMHUECKUM (hopMyiam;

CBOMCTBA HEOPraHWYECKUX U OPTaHWYECKHUX BEIECTB;
(YHKIMOHATBHBIE TPYIIBI OPraHMYECKUX BEIIECTB;
IIPU3HAKYU U YCIOBUS OCYILECTBICHUS XUMUYECKUX PEAKLIUN;
(baxTOpHl, BIUSIONIME HA CKOPOCTh XMMUYECKOH peaKIni;
THUIIBI XUMUYECKUX PEaKIINi;
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OMOJIOrMYECKH BaXKHbIE OPraHUUYECKHE COeTUHEHUS (YTIEBOAbL, KUPbI, OCIIKH).

Omnpeneasith:

IMPOCTBIC U CJIOKHBIC BCIICCTBA,

® [IPUHAJIEKHOCTD BEIIECTB K ONIPEJIEIICHHOMY KJIAacCy;

® BaJICHTHOCTH M (WJIN) CTENICHb OKUCICHUS XMMUYECKHX 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX;

® BHJ XUMHYECKOW CBSA3M MEXJIy aTOMaMH B THUIHYHBIX CIy4asx: a) LIEJIOYHOW MeTaul — TaJloreH, 0) BOAOPOA — THUIIUYHBIC
HEMETaJlJIbl, B) B MOJIEKYJIaX IPOCTHIX BEILECTB;

® TUI XMMMUYECKOW PEaKLUU: a) IO YUCITY M COCTaBy UCXOJHBIX BEIIECTB U NMPOJAYKTOB peakliu, 0) O XapakTepy TemioBoro 3¢ ¢exra, B)
110 U3MEHEHUIO CTENIEHEN OKHUCIIEHUSI XUMUUYECKUX 3JIEMEHTOB.

CocraBiasTh:

e (hopMyJIbl HEOPraHMUECKUX COECAMHEHUH (110 BaJICHTHOCTU XUMHUYECKUX JIEMEHTOB MJIM CTEIICHU OKHCIICHHUS);

® MOJIEKYJISIpHBIE, CTPYKTYpPHBIE (DOPMYJITBI OPTraHUYECKHUX BEIIECTB;

® CXEMBI pacIpeesIeHUs JICKTPOHOB B aTOMaX XUMHUYECKUX JIEMEHTOB C MOPAAKOBBIME HOMepamu 1—20;

® ypaBHEHMSI XUMUYECKHX PEAKINI pa3IMuHbIX THIIOB;

®  ypaBHEHMS dJIEKTPOIUTUYECKON TUCCOLMALMU KUCIOT, OCHOBaHUM, coJeit;

® [IOJIHBIE U COKpAIllEHHbIE HOHHBIEC YPAaBHEHUS peaklnii oOMeHa.

XapakrTepu3oBaTh:

® KAueCTBEHHBIM U KOJIMYECTBEHHBIN COCTAB BELIECTBA;

® XMMHMYECKHE dJIEMEHThI MaJbIX [IEPUOJIOB, a TAK)KE KM U KaJIbIMHI 110 MTOJIOKEHUIO B repuoandeckon cucreme . 1. Menneneesa n
CTPOEHHIO UX aTOMOB;

® CBOICTBA BBICIIMX OKCHUJOB JIEMEHTOB C MOPSAKOBBIMUA HOMepamu 1—20, a Takke COOTBETCTBYIOLIUX UM KHUCIIOT U OCHOBaHU;

® XMUMHUYECKHE CBOMCTBA OPraHUYECKUX U HEOPTraHUUYECKUX BEILECTB;

® XHMMHYECKOE 3arps3HeHHEe OKpYXarolleill cpelbl Kak CleJCTBUE MPOU3BOICTBEHHBIX MPOILECCOB (HAa MpUMepe MPOU3BOJACTBA CEPHOM
KHUCJIOTHI) U HEMPABUIILHOTO UCIIOJIb30BAHMSI BELLIECTB B OBITY, CEIbCKOM XO3SIICTBE;

e  crocoOBbl 3alIUThl OKPY KAIOIIEH Cpesibl OT 3arps3HEHMI;

® CTpPOEHHE U 00IIMEe CBOICTBA METAIJIOB;

® CBSI3b MEXJYy COCTaBOM, CTPOEHUEM, CBOMCTBAMU BEIIECTB U UX IPUMEHEHHEM,;

e 00JacTd MPAKTUYECKOTO MPUMEHEHHs TMOJIMITHICHA, METaNIMYeCKUX CIUIaBOB (YUYTyH, CTajb, JIOPATIOMHMHUMN), CHJIMKATHBIX

MaTepHayoB (CTEKJIO, IIEMEHT);

CBOICTBa M (u3MONIOrHYecKoe AeicTBUe Ha opraHu3M okcuja yriaepona (Il), ammuaka, xyopa, 030Ha, pTYTH, STHJIOBOrO CIHPTA,
OcH3UHA;

COCTaB M MPUMEHEHHUE BEIECTB: MUIIEBON COJbI, MEJAHOTO KyNnopoca, Hoja (CHUPTOBOM PacTBOp), IUIFOKO3bI, Caxapo3bl, Kpaxmajia Hu
KJICTYATKH,
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® KpYrOBOpPOTHI yIJI€poja, KUCIOPO/a, a30Ta B IpUpoJie 3eMIIH (110 CXeEMaMm).
OO0BsICHATD:
e (UBHYECKHII CMBICI TOPSJIKOBOrO (aTOMHOTO) HOMEpa XHMHYECKOTO 3JIEMEHTa, HOMEpPOB TPYMIbI W TNEpHOoJa, K KOTOPHIM OH
MIPUHAJICKUT B iepuoandeckoi cucreme . 1. Menneneena;
® 3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB XMMHUUYECKUX JIEMEHTOB MaJIbIX IIEPUOI0B U INIABHBIX MOATPYIIIL;
® [IPUYMHBI CXOJACTBA U DPA3JIUYUsi B CTPOCHUM aTOMOB XUMHMUYECKUX 3JEMEHTOB OJHOIO Iepuoja M OJHOW TIJIaBHON MOATPYIIIbI
nepuoanueckon cucreMs! Jl. . Menpeneesa;
IPUYHHBI MHOTOOOpa3usl BEIIECTB;
CYILIIHOCTb IIPOLIECCOB OKHUCIEHUS U BOCCTAaHOBJICHUS;
YCIJIOBUSI TOPEHUS U CIIOCOOBI €r0 NMPEeKpalleHus;
CYUIHOCTb PEaKIIM1 HOHHOT'O OOMEHa;
3aBUCUMOCTb CBOICTB BELIECTB OT BU/1a XUMUYECKOH CBSI3U.
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KAJTEHAAPHO-TEMATHUYECKOE IIVTAHUPOBAHUE

9 kiaacc
Ne HanmeHnoBanue pa3zienoB u TeM [Hara
n/a MIPOBE/ICHHS
1aH dakt
BBenenne
1/1 XapakTepucTUKa XUMHUYECKOT0 3JIEMEHTa Ha OCHOBaHUU ero nosioxkeHus B [lepuoanueckoii cucreme /. .Menaeneena
212 CBoliCcTBa OKCHJIOB, KUCJIOT, OCHOBaHUH, coneit B cBete TO/]
3/3 CBoOMCTBa OKCHAOB, KUCIIOT, OCHOBaHMi, coieli B ceeTe OBP.
4/4 ['eHeTHyUecKue psibl METAJIa U HEMETAJlIa
5/5 [ToHsiTHE O MEPEXOIHBIX dJIeMeHTaX. AM(OTEpHBIE OKCHJIbI U THAPOKCHIBI
6/6 [Iepuoanueckuii 3akoH U cucteMa 3neMeHToB J1. I.MeHnneneeBa
MeTasibl
7/1 [Tonoxxenue »saemeHTOB-MeTaioB B Ilepuoanueckoii cucreme J[. U.MenneneeBa 1 0COOEHHOCTH CTPOEHUA UX
aTomMoB. OU3MYECKHE CBOMCTBA
8/2 XHWMHUYECKHE CBOMCTBA METAJIJIOB
9/3 OOuie TOHATHS O KOPPO3WH METAJLIOB
10/4 | CruiaBel
11/5 | Meramisl B ipupojie. O61mue crnocoObl UX MOTydeHUs
12/6 | OO1as xapakTeprCTHKA MISTOYHBIX META/LIOB (9JIEMEHTOB IIABHOW MOArPYIIb | rpymib)
13/7 | CoenuHeHHs MIETOYHBIX METAIIOB
14/8 | OOmias xapakKTepuCTHKa JIEMEHTOB IIaBHOW noaArpynmsl || rpymms
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15/9

COGI[I/IHCHI/IS'I MICJI0YHO3CMCIIbHBIX MCTAJIJIOB

16/10 | AmoMuHmMiA, ero (hu3myecKkue U XMMHYECKHUE CBOMCTBA
17/11 | CoeauHeHUsT AJFOMUHUS
18/12 | XKene3o, ero Gpusnveckre 1 XUMHYCCKHE CBOMCTBA
19/13 | I'enernueckue psas1 Fe?" u Fe¥*
20/14 | O6o61IeHke 110 TeMe «MeTalibh)
21/15 | KonrponbHas pabora Nel mo Teme «MeTaiib»
22\ AHanu3 KOHTPOJIBHON paboTHI
16
HeMmerasuibl
23/1 | OOuias xapakTepucTiKa HeMeTaioB. PU3HYECKHE CBOMCTBA HEMETAJIIOB
24/2 | XuMHYeCKHE DJIEMEHTHI B KJIETKAX )KMBBIX OPTaHU3MOB
25/3 | Bomopoj. Pusnyeckue U XMHMHUYECKHE CBOMCTBA BOIOpOIa
26/4 OO01as XxapakTepuCcTHKa raJlOreHOB
27/5 | CoenuHeHHUs TaJOTCHOB
28/6 | Cepa, ece ¢u3MuecKHe M XHMHYCCKHE CBOMCTBA
29/7 | Oxcugpl cepol (IV) u (VI)
30/8 | Cepnast kmciaoTa
31/9 | BeimosHeHHE ypaKHEHUH, perieHne 3a1a4 «CepHas KUCI0Tay
32/10 | Asort u ero cBoiicTBa
33/11 | AMMuaKx u ero cBOMcCTBa
34/12 | Conau aMMOHHUs
35/13 | AzoTHast KHCIIOTa M €€ CBOWCTBA
36/14 | BrimonHeHue ynpaxHEHUH, pelieHne 3a1a4  «A30THAsI KUCIOTay
37/15 | ®ocdop
38/16 | Coenunenus docdopa
39/17 | Yruepon
40/18 | KuciopoiHbie COSIMHEHUS YIiepoia
41/19 | BeinosiHeHUE YIIPaXKHEHUH, pelieHue 3a1a4 «YTIepom
42/20 | KpemHuit
43/21 | CunukatHasi IPOMBINUICHHOCTh
44/22 | O6001menue no teMe «HemeTamas»
45/23 | KontponbHas padora Ne2 mo teme «Hemerayuibny
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46\24

AHanu3 KOHTPOJIbHOM pabOTHI.

Opranuyeckue coeJMHEHUs

47/1 | lIpenmer opraHnyeckoil XuMun. BemecTBa OpraHn4ecKue U HEOPraHUUECKHUE.
48/2 | MetaH u 3TaH. XMMUYECKUE CBOKMCTBA U IPUMEHEHNE AJIKAHOB
49/3 Xumuueckoe crpoeHue 3TuiieHa. [lonustuiien.
50/4 | IlousiTHe 0 ciMpTax MpUMEpax METaHoJa U dTaHoJa. [ JIuiepuH.
51/5 | INoustue 06 anpaerumax. OKuciieHHe  ajbleruaa B KUcaoTy [loHsTHe 00 OJHOOCHOBHBIX KApOOHOBBIX KHCJIOTAX
52/6 | XKupsl
53/7 | IousTre 06 amuHOKUCIOTaX. benkw.
54/8 | Ilousitue 00 yrieBomax
55/9 | ITonumepsl
56/10 | O0oOIIeHre  3HaHUH yyammxcs o TeMe «OpraHu4ecKue COeAMHCHHUS
57\11 | KonrposibHas paboTa 3a 4 4eTBEpTb.
58\12 | Ananu3 KOHTPOJIBHOM PabOThHI
O0001meHne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI
59/1 | ®u3MYeCKUd CMBICI MOPSIKOBOTO HOMEPA DJIEMEHTA B TICPUOJUUCCKOM CUCTEME.  XMMHUYECKHX 3JIEMCHTOB
60/2 | Crpoenue BeliecTBa (BHIbI XMMUYECKHX CBSI3€H M THITbI KPUCTAJUIMYECKUX PEIIETOK)
61/3 XHWMHYECKHE PEaKIUH
62/4 | Kiaccel XMMHUYECKHX coeinHeHui B cBete TO]]
63/5 | KonrposibHas pabota 1o teme «O000IIeHHe 3HaHHI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI»
64\6 | AHanu3 KOHTPOJBHON paboThI
65/7 | Ob6oOmamImui ypoK
66\8 | UToroBslii ypok
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Y4eOHO-MeTOAMYeCKUIl KOMILIEKT
9 kiacc
5. lNabpuensa O.C. Xumus. 9 knacc. YueOHUK 1t 001eo0pa3oBaTeIbHBIX yUeOHBIX 3aBEACHUM. - M.
Hpoda, 2016.
6. 'abpuensu O.C.,Octpoymo U.I'. HactonpHas kuura yuurens. Xumusd. 9 knacc. - M.: JIpoda, 2010.
7. I'abpuensn O.C., Amykosa A.B. Xumus §8-9 kinaccel. Metoauueckoe nocooue. - M.: Ipoda, 2013.
8. lN'abpuensu, O.C. Xumus. 9 k. KontponbHbie 1 ipoBepouHbie paboThl kK yueoHuky O.C. ['abpuensaa
«Xumusl. 9 kinace»: yueonoe nocodue/O.C. I'abpuensn, I1.H.bepeskun, A.A.YHakoBa u ap. —
M.:Ipoda,2013.

HNuTepHeT-pecypceni:
1. http://www.xumuk.ru/ - Xumudeckast SHIIUKIIONIE U
2. http://chemistry.narod.ru/ - Onncanusi XUMHYECKUX BEIIECTB M OTPACIiCH HAyKU
3. http://lwww.alhimikov.net/ - Anroput™msl perieHus 3a1a4
4. http://schoolchemistry.by.ru/ - TecTsl o XumMuu
5. http://chemistry-chemists.com/ - Buieo-onbIThl IO XUMUU
6. http://www.chem.msu.su/rus/elibrary/ - Dnekrponnas oudMoTEKA
http://www.it-n.ru/communities.aspx?cat_no=4605&tmpl=com — CereBoe 00benuHCHIE XHUMO32a
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