


MHNOACHUTEJBHASA 3AIINCKA

Pabouyas mporpamma o yueoHomy npeamery «Xumus» Ha 2023/24 yueOubiii roa i o0ydaromuxcs 9-ro kiacca pa3paboTaHa B COOTBETCTBHH
¢ TpeOOBaHUSAMHU JOKYMEHTOB:
@enepanbHblif 3akoH 0T 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit denepannn;
[Ipukaz MunoOprayku ot 17.12.2010 Ne 1897 «O6 yrBepxaeHuU (enepaibHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa OCHOBHOTO
o011ero 00pa3oBaHUY;
[Tpuka3z MunoOpuayku ot 30.08.2013 Ne 1015 «O06 yrBepknenun Ilopsimka opraHu3alud W OCYIIECTBJICHHS 0Opa30BaTEIbHON IEATEIBLHOCTH IO
OCHOBHBIM 0011€00pa30BaTeIbHBIM MPOrpaMMaM — 00pa30BaTENbHBIM MPOrpaMMaM HAdaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEr0 W CPEAHEro OOIIero
00pa3oBaHU;
[TocranoBienue riaBHoro canutapHoro Bpaya ot 29.12.2010 Ne 189 «O6 yrBepxnenun CanlluH 2.4.2.2821-10 "CanutapHOo-31111€MUOJOTUYECKHE
TpeOOBaHUs K YCIOBHUSAM M OpraHu3aluy o0yueHus: B 00I1e00pa30BaTeIbHBIX YUPEKIACHUIX,
[IpumepHass ocHOBHasi oOpa3oBaTelbHas MpPOrpaMMa OCHOBHOTO o0mero oOpasoBaHusi (ogoOpeHa pemieHHeM (enepatbHOTO METOIHMYECKOTO
o0BbeIMHeHus 1o 061IeMy oOpa3zoBanuto, mpoTokoid oT 08.04.2015 Ne 1/15);
OOIT OO0 MBOY benosiposckoit COII (yrBepxkaeHo npuka3zom aupektopa ot 16.06.2017 1. Ne 70);
I'onoBoit kanennapusiii rpaduk MBOY benosiposckoit COLL (yrBepkneno npukasom aupekropa ot 31 asrycra 2021 r.);
[Tonoxenne o paboveld mporpaMMe y4eOHBIX MPEIMETOB, KYPCOB, HAIPABICHHBIX HA JIOCTHKEHHE 00pa30BaTEIbHBIX PE3YJIbTaTOB B COOTBETCTBHU C
tpedoBanusimu PI'OC HOO, OO0, COO (yTBep:kIeHHOT0 NpHuKa3zoM aupektopa ot 31 asrycra 2021 r.);
Munnpocsenienust ot 28.12.2018 Ne 345 «O6 ytBepxkaeHun (eaepaibHOro rnepeuHs yueOHUKOB, TOMYLUIEHHBIX K MCIOJIb30BAHUIO MIPH pealn3aluu
MMEIOIIUX TOCYAAPCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTeIbHBIX MPOrpaMM Ha4aJbHOT'O OOIIEro, OCHOBHOIO OOIIEero, cpeiHero o0uero oopazoBaHus
OpraHMU3alMsIMH, OCYLIECTBIISIOIKUMU 00pa30BaTENbHYIO I€ATEIBHOCTDY.
ITpuka3 Munnpocsemmenus ot 20.05.2020 Ne 254 «O6 yrBepkaeHHH (enepaabHOro nepedyHs y4yeOHUMKOB, AOMYIIEHHBIX K HCIOJIb30BAaHHUIO MPU
peanu3anui UMEIOIIUX TOCYJapCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTeNbHBIX MPOrpaMM HAadyaJdbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEIHETO OOIIEeTo
00pa3oBaHMs OpPraHU3aLUAMH, OCYILECTBISIOIIMMHI 00pPa30BATENbHYIO AESTEIbHOCTh.

Xumus. ITpumepnsie paboune nmporpammsl. Ilpeamernas nunus yueOnukoB O.C. I'abpuensna, W.I. Octpoymosa, C.A. CnagkoBa. 8 — 9 Kiacchl:
yueb.mocobue st odmeodpaszoar. opranuzaruii / O.C. IN'abpuensn, C.A. Cnagkos. — M.: IIpocsemenue, 2021.


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/499044345/
https://vip.1zavuch.ru/#/document/99/902256369/
https://vip.1zavuch.ru/#/document/99/565295909/

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA

HpennaraeMaﬂ pa6oqa}1 ImporpaMma 10 XuMHUH PAaCKpbIBACT BKJIAJQ yqe6Hor0 npeaMeTa B 1OCTHXKCHUC ueneﬁ OCHOBHOI'O O6IJ.[CFO O6pa3OBaHI/I${ n
OIpCaAcCIACT BaKHEHIIIHE COACPIKATCIIbHBIC JIMHUU MPCAMCETA:
L4 «Bewecm@o» — B3aMMOCBA3b COCTaBa, CTPOCHUA, CBOP'ICTB, IOJIYUYCHHUA U IIPUMCHCHUS BEIICCTB U MaTCPUATIOB,

o  Xumuueckuii s13vblK» — OTIEPUPOBAHUE CUCTEMOM BAXKHEUIIIUX XUMHUYECKUX MOHSATUH, BIAJICHUE XMMUYECKON HOMEHKJIATYPOU U CUMBOJIMKOMN
(XMMUYECKUMU 3HAKaMU, GOpMyJIaMU ¥ YPABHCHHUSIMH );

o «Xumus u dHcu3HbY — COOJNIIOJIEHUE TMPABUI XUMHUECKON 0e30MacHOCTU IpU OOpallleHUU ¢ XMMHYECKMMHU BEIIeCTBAMU M MaTepHualaMH B
MOBCEHEBHOM )KU3HU U HA IPOU3BOJICTBE.

Kypc opueHTHpOBaH Ha OCBOCHHE 00YYAOIIUMHUCS OCHOB HEOPTaHUIECKOW XUMHUH M KPATKOE 3HAKOMCTBO C HEKOTOPBIMU TOHATUSMH U 00BEKTaMU
OpraHUYeCKON XUMUHU.

B conepxarenbHOl TUHIN « Bewecmaoy pacKphIBaeTCsl y4€HHE O CTPOCHUH aTOMa U BEIIECTBA, COCTaBE U KIACCU(PUKAITUN XUMUYECKIX BEIIECTB.

B conepxxarenbHON IuHUU «Xumuueckas peaxyus» PacKpblBaeTCs YUEHHE O XMMHUYECKHUX Ipoleccax: KiacCu(pUKalusg XUMUYECKUX Peakiuil u
3aKOHOMEPHOCTH WX MPOTEKAHMs; KaYeCTBEHHAss U KOJWYECTBEHHAs CTOPOHBI XMMHUYECKUX IPOIECCOB (pacyeThl MO XMMHYECKUM (opmyiaM u
YPaBHEHUSM XUMHUYECKUX PEaKLInit).

B conepxarenbHol MUHUN « Xumuueckuii sA3v1k» GOPMHUPYIOTCS YMEHUS yUaIMXCsl Ha3bIBaTh BEIIECTBA MO (OPMYJIaM M COCTaBISATH (HOPMYIIBI 1O
WX Ha3BaHHM, 3alHCHIBATh YPABHEHUS PEAKIUN U XapaKTepPH30BaTh WX, PACKPHIBATh HH(POPMAIHIO, KOTOPYIO HECET XMMHUYECKas CUMBOIIMKA, B TOM
yucie BeIpaxkeHHas W B TabnumuHou (opme (IICXD J[.M. MenneneeBa, Tabiuiia pacTBOPHUMOCTHU BEIIECTB B BOJE); HCIOJIb30BATh CHUCTEMY
XUMHUYECKUX TOHATUH JJI1 OUCAHUSI XUMUYECKUX 3JIEMEHTOB, BEIIECTB, MAaTEPUAJIOB U MPOLECCOB.

B conepxxarenbHON JTUHUU «Xumus U dHCu3Hb» PACKPHIBAIOTCS JOTUYECKHUE CBSI3M MEXK]y CBOMCTBAMHU, MPUMEHEHHEM, TMOJYYCHHEM BEIIECTB B
1abopaTOPHBIX YCIOBHSIX M Ha TPOU3BOACTBE; (HOpMHpYyeTCs KYIbTypa O€30MacHOTO M HKOJIOTUYECKH TPaMOTHOTO OOpalleHHs C XUMHYECKHUMH
00BEKTaMHU.

B kypce 3HaunTenbHas posiib OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEACHHUIO MPAKTUYECKUX PadOT M TabOpaTOPHBIX OMBITOB, (PUKCAIMH U
aHaJIM3y UX Pe3yJbTaTOB, COOIIOEHUIO HOPM U MpaBuil Oe30nacHOi paboThl B XUMUYECKOM KaOHUHETE.

Peanusarust mporpamMmsl Kypca B mpoliecce 00y4eHHs MO3BOUT O0YUYaAIOIUMCS TMIOHATh POJIh U 3HAYEHHE XMUMHH CPelld APYTUX HayK O MPUPOIE,
T.€. PACKPBITh BKJIQ/I XUMUU B JOPMUPOBAHHUE IIETOCTHOCTH €CTECTBEHHO-HAYUYHON KapTHUHBI MUPA.



Pe3ysabTarsl u3y4yeHusi XuMmuu B 9 Kiiacce

[To 3aBepmieHMM Kypca XMMHH Ha 3Talle OCHOBHOTO OOINEro oOpa3oBaHMs BBITYCKHUKH OCHOBHOHM IIKOJIBI JOJDKHBI OBJIAJETh CIEAYIOIIMMU
pe3ynbTaTamu:

JInuyHOCTHBIE pe3yJIbTaThI:

Oceéoenue CBOE STHUYECKOW NPUHAMJICKHOCTH, 3HAHUE HCTOPUM XMMHUU M BKJIAJa POCCHUICKOM XHMMHMUYECKOW HAyKH B MHUPOBYIO XUMHUIO;
dopmupoeanue OTBETCTBEHHOTO OTHOUICHUS K IMO3HAHUIO XHMMHHU; TOTOBHOCTH U CIIOCOOHOCTH YYAIIMXCSl K CAMOPAa3BUTHIO U CaMOOOPA30BaHMIO HA
OCHOBE H3Y4YECHHBIX (PaKTOB, 3aKOHOB W TEOpUH XUMHUH; OCO3HAHHOTO BbIOOpa M HOCHpOeHue VHAUBHUIYAILHOW TpaeKTopuu; ghopmuposanue
LEJIOCTHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, HEOTHEMIIEMON YaCThIO KOTOPOM SABJIIETCS XMMHYECKasi KapTHHA MUPA;061a0eHue COBPEMEHHBIM
SI3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKH, B TOM YHUCIIE M XUMUYECKUM; 0C80E€HUEe COITNAIbHBIX HOPM, TIPABHI
MOBEJICHHSI, pOJie W (OPM COLMAIBHON KM3HH B COIMYME, NPUPOAEC M YACTHOW KM3HM HA OCHOBE HKOJIOTHYECKOH KYJIbTYpHl M 0€3011aCHOTO
oOpallieHusi ¢ BEIIeCTBAMU U MaTepuaiamu; ¢popmuposanHue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIEHUU CO CBEPCTHMKAMH M B3POCIBIMU B
nporecce 00pa3oBaTENbHOM, OOIIECTBEHHO MOJE3HOH, y4eOHO-MCCIIEAOBATEILCKOM, TBOPYECKOW M JIPYTMX BHUAOB NESTEIHHOCTH, CBSI3aHHBIX C
XUMUEH.

MeranpeamerHblie pe3yabTaThbl:

Onpeodenenue 1eneii coOOCTBEHHOIO OOyueHUs, NOCTAaHOBKA M (hOpMYJIMpOBaHME JUIsl ceOs HOBBIX 3a/1a4; H/JIGHUPOGAHUEe TIYTEH IOCTUKEHUS
KEJIAeMOro pe3yjbTaTa OOy4YeHHS XMMHM KaK TEOPETHYECKOro, TaK M JKCIEPUMEHTAJIbHOIO XapaKTepa; COOmHeceHue CBOUX IEUCTBHUM C
IUTAHUPYEMBIMH Pe3yJIbTaTaMU; OCyujecmeienue KOHTPOJs CBOEH JesITeIbHOCTH B Ipollecce JOCTHXKEHUS pe3ylbTaTa, omnpedeneHnue CrocoO0B
JEeMCTBUM MPH BHINOIHEHUH J1a00PAaTOPHBIX U MPAKTHUUECKUX pabOT B COOTBETCTBUU C IPABHJIAMHU TEXHUKU 0€30IaCHOCTH;O0npedeienue ICTOUYHUKOB
XMMHUYECKOH HHpOpManuu, €€ MOoITydeHHEe M aHajlu3, Co3JlaHhe HMH(OPMAIIMOHHOIO MPOAYKTa U €ro Npe3eHTallUs; UCHO/1b308aHUe OCHOBHBIX
MHTEJJIEKTYaJIbHBIX OINEpalluii: aHalu3a W CHHTE3a, CPAaBHEHUS U CHUCTEMaTH3aluu, O000IIEeHUS M KOHKPETH3alluH, 6blAe]1eHue TPUINHHO-
CJICIICTBEHHBIX CBS3€H M IOCTPOCHHUE JIOTUYECKOTO PACCYKIECHHUS M YMO3AaKIIOUEHHs Ha MaTepualle €CTECTBEHHO-HAYYHOI'O COACPKAHUS, YMeHue
CO3/1aBaTh, MPUMEHSATH U IPE0OPa30BLIBATh 3HAKH B CUMBOJIbI, MOJEIIM M CXEMBbI JUISl pEeIlIeHUs] YIEOHbIX U MM03HABATENbHbBIX 33Ja4;hopmuposanue u
Ppazeumue SK0JIOTUYECKOTO MBIIIJICHUS, yMeHue TIPUMEHATh €ro B I03HABATEIbHOM, KOMMYHUKAaTUBHON COLIMAIBHOM MpakTHKE U MPo(ecCHOHANTbHOM
OpHUEHTAIINH; 2eHepuposanue U 1 onpeaeneHne cpecTB, HeOOXOIUMBIX JJIsl UX pealn3alllu.

IIpenmeTrHbie pe3yabTaThbl:

Ymenue o603nauaTe XuMUUECKUe >JIEMEHTHI, HAa3bIBaTh UX U XapaKTepu3oBaTh Ha ocHoBe mojoxeHus B [ICXD; kiaccupuuupoBaTh MpocThie U
CIIO)KHBIE BEIIECTBA; XapaKTepU30BaTh CTPOCHHE BEIECTBA — BUABl XMMHUYECKHUX CBSI3€H W THUMBl KPUCTAIUIMYECKHUX DELIETOK; (OpMYyIUpOBaTh
OCHOBHBIE XMMHH: TIOCTOSIHCTBA COCTAaBa BEILECTB MOJIEKYJISIPHOTO CTPOEHMS, COXPAHEHUSI MacChl BELIECTB, 3aKOH ABOra/lpo; ONUCHIBATH KOPPO3HUIO
METAJIJIOB U CIOCOOBI 3alIUTHl OT HEE; MPOM3BOAUTH XMMHMUYECKHE DPACUEThl C MCIOJIb30BAaHMEM IMOHATHI «MaccoBas JOJS BEIIECTBA B CMECH»
«KOJIMYECTBO BEIECTBA», «MOJIIPHBIN 00beM» 10 (hopMynaM U ypaBHEHUSM PEaKIIHH.

Dopmynuposanue N3y9CHHBIX TOHITHH, MIEPUOJNIECKOTO 3aKOHA, 00bsACHeHUe CTPYKTYpHl U uHpopManmu, kotopyto HeceT [ICXD, packpvimue
3HAYEHUs [IEPUOAUYECKOrO 3aKOHA.



Onpeoenenue 1o hopmyaM cOCTaBa HEOPraHUYECKUX U OPraHUUYECKUX BEIECTB, BAJIGHTHOCTH aTOMOB XMMHMUYECKUX 3JIEMEHTOB WM CTENEHH MX
OKHCJICHHS; TIPU3HAKOB, YCIOBUI MPOTEKAHUS M MPEKPALICHUS PEaKLUil; 0O XUMUYECKUM YPaBHEHHSIM HMPUHAIICKHOCTH PEAKLU K ONpeIeIeHHOMY
TUIYy WIN BUJY; C IOMOIBIO KAUECTBEHHBIX PEAKIUI XJIOPUI-, CyIb(daT- U KapOOHAT-aHUOHOB U KaTHOHA AMMOHHUS B PaCTBOPE.

Ilonumanue vadopMaIyi, KOTOPYIO HECYT XUMUYECKHUE 3HAKU, POPMYIIbI, ypaBHEHHUSI.

Cocmagnenue GHopMyn OKCUAOB XUMHUECKUX 3JIEMEHTOB W COOTBETCTBYIOIIMX MM TUAPOKCHIOB; MOJEKYJISPHBIX YPAaBHEHUH XMMHUYECKHX
peaKIuii, MOATBEPKAAIONINX OOIIMe XMMHYECKHE CBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB M OTPAKAIOIIUX CBI3U MEXIY KJIaCCaMU
COETUHEHUH.

COLEPKAHUE YYEBHOI'O ITPEJIMETA
OO0yueHne XMMHUH peain3yeTcs MO CIEAYIOIINUM pa3eliaM:

IloBTOpEeHue u 00001IeHNe cBeleHui 10 Kypcy 8 kiacca. XumMu4yeckue peakuuu (5 4)

bunapubsie coemmuenus. Oxcuasl  coiieoOpasyromme ©  HecolieoOpasyromme. [ HAPOKCHIBI: OCHOBaHUS, aM(OTEpPHBIC THIPOKCH]IBI,
KHCIIOpocoiepxkaline KuciaoTel. CpeHue, KUCIble, OCHOBHBIE COJIH.

OO0o0mIeHne CcBeIEHUH O XUMHUYECKHX peaknusx. Kiaccupukanus XWMUYECKUX PEAKIUA 10 pPa3IMYHBIM MPH3HAKaM: COCTaBy, YHCITY
pearupyoomux U 00pa3yroIIMXCs BEIIECTB, TEIUIOBOMY 3(dexTy, oOpaTUMOCTH, HU3MEHEHHMIO CTEIEHH OKHCIEHUS, arperaTHOMy COCTOSHHUIO,
WCIIOJI30BAHUIO KaTaInu3aTopa.

[TonsiTHE O CKOPOCTU XUMHUUECKOU peakiuu. DakTopsbl, BIUSAIOLIME HA CKOPOCTh XUMHUYeCKOor peakuuu. Katanus.

XumMnueckue peakuuu B pacrpopax (10 u)

[TonsTHE 00 PMEKTPOIUTUYECKON TUCCOMMAIINU. DIACKTPOIUTHI M HEITEKTPOIHUTHI. CTENeHb dNMEKTPOIUTHUECKOH aucconuanuu. CUIbHBIC U Ca0bie
AJIEKTPOJIUTHI.

Ocnosubie nonoxkenus: TOJl. Knaccuduxaruss moHOB U uX cBoHcTBAa. KHCIOTHI, OCHOBaHHUS M COJHM Kak 3JEKTPONHTHL. WX kimaccudukanus u
JTUCCOITHAITHS.

OO01re XMMUYECKHEe CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKH MHIMKATOPOB, B3aUMO/ICHCTBHE C METAJUIAMH, OKCUAAMHU U THIPOKCHIAMU METAIIIIOB, U
cosisiMu. MoOJIeKyJIsIpHBIE U MOHHBIC YPaBHEHUS Peakiuid. Psii ak THBHOCTH METaJIOB.

OOmuMe XHMUYECKHE CBOMCTBA INEJIOYEH: B3aMMOJEHCTBHE C KHCIOTAMH, OKCHIAMU HEMeTauloB, cojiaMu. OOImMe XWMHYECKHE CBOMCTBA
HEpPacCTBOPUMBIX OCHOBAHMIA.

OO0mue XMMIUYECKHUE CBOMCTBA CPETHUX COJICH: B3aMMOJICHCTBHE C KUCIOTaMH, IIEI0YaMH, COJISIMH, MeTaJlJIaMH. B3anmoielicTBHE KUCITBIX COJIEH ¢
IeI0YaMHu.

IMaaponus. I'maponus coau CHIIBHOTO OCHOBAHMS M CJIa00HM KUCTOTHL ['maponn3 coiu ci1aboro OCHOBAaHWS M CHIIBHOW KHUCIOTHL. BoaopomHbIif
nokasatens (pH).

CBoiicTBa KHUCTIOT, OCHOBaHUH, OKCUAOB 1 coyeil B ceete TO/] u npencrasnenunii 06 OBP.



I[IpakTuyeckue padboTbI:

Pemenue skcriepuMEHTAIBHBIX 3a71a4 110 TeMe «DJIEKTPOJIUTUYECKAs TUCCOLIUALINSY.

HemeTanasl 4 ux coeanHeHus (25 4)

CrpoeHue aroMoB HEMETAUIOB U uX nojoxkeHue B IICXD. Pan anekrpoorpunarensHoctu. Kpuctaianueckue pelieTku HEMETaJIOB — IPOCTHIX
BeniecTB. Puznueckue cBoiicTBa HeMeTaoB. O0IIMe XUMUYECKHE CBONCTBA HEMETAJNIOB: OKUCIIUTEIbHbIE U BOCCTAHOBUTEIBHBIE.

I'aymorensl, cTpoeHHe HMX aTOMOB U MOJEKyJd. PU3NYECKHME M XMMHYECKHE CBOWCTBA rajloreHoB. HaxoaeHue rajioreHoB B IPUPOJIE U HX
nojiyueHue. buonorndyeckoe 3HaueHUE ¥ MPUMEHEHHE FaJIOT€HOB.

["anoreHoBOIOPO/IbI ¥ COOTBETCTBYIOLME UM KHUCJIOTHI: IJIABUKOBAs, COJISIHAsI, OpOMOBOAOPOHAs, HOoA0BOopoAHas. ["anorenuapl. KauecTBeHHbIE
peaKiuu Ha raloreHu1-uoHel. [IpumMeHenne coelMHeHu rajJoreHoB.

Oo6mas xapaktepuctuka snemMeHToB VIA-rpymmel. Cepa B mpupone W e€ MmoiaydeHHe. AJUIOTPOIHBIE MOTU(GUKANNNA CEephl M MX CBOWCTBA.
XUMHUYECKUE CBOWCTBA CEPBI U €€ NPUMEHEHUE.

CepoBozIOpO/I: CTPOCHUE MOJIEKYIbI, (PU3MYECKHe U XMMUYECKHE CBOWCTBA, MONlydyeHrne u 3HaueHue. CepoBopopoanas kuciota. Cynbhuasl 1 ux
3HaueHue. JIIoMUHOPOPBHL.

Oxcun cepsr (1V), cepaucras kucnora, cynbpaTsl. Kpucramioruapatsl.

CepHas KUCIIOTa KaK CHIIbHBIN 311eKTpoiuT. CBolicTBa pa3daBieHHOM cepHOM KucaoThl. KauecTBeHHas peakuus Ha Cyab(haT-uoH.

OO6mias xapakTepucTuka 3J1eMeHTOB VA-rpynmbl. A30T, CTpOEHHE €ro aroMa U MoJIeKyJbl. PU3ndecKkue U XUMHUYECKUE CBOMCTBA U IPUMEHEHUE
a3oTa. A30T B IPUPOJIE U €ro ONOJIOTHYECKast POJib.

AMMUak, CTpoeHre MOJIEKYJIbl U (PU3HUecKHe CBOMCTBA. AMMUaYHasl BOJa, HAIATBIPHBIN CIUPT, THAPAT aMMHAaKa.

JloHOp6OHO-aKIIETITOPHBIM MeXaHW3M OOpa30BaHMs CBS3M B KaTHOHE aMMOHHs. BoccraHoBuTeNbHBIE CBOMcTBa ammuaka. ColnM aMMOHUS U HX
npuMeHeHre. KauecTBeHHast peakius Ha KaTHOH aMMOHHS.

Oxcuipl a30Ta: HecoaeoOpa3yooue U KUCIOTHBIE. A30THCTast KUCIIOTa M HUTPUTHL. A30THAs KMCIIOTA, €€ MOoTy4YeHue U cBoiicTBa. Hutparsi.

®docdop, ctpoenue aroma u amuorponus. Docpuasl. Dochun. Oxcua pocdopa (V), bocdopnas kucnora. Pocdarsl.

OOmast xapaktepucThka 37aeMeHTOB |VA-rpynmbl: 0COOGHHOCTH CTPOCHMsSI aTOMOB, IMPOCTBIX BELIECTB W COEAMHEHUIH B 3aBUCHUMOCTH OT
nonoxenus osnemeHToB B IICXD. VYraepoxn. Amnorponsele momudukanuu —yriaepoja. AjcopOius. XuUMHYECKHE CBOWCTBA  YIJiepoja.
Kokcoxumuueckoe Ipou3BOJCTBO U €ro npoaykius. KapOumasl.

Oxkcun yrnepona (Il): ctpoenne monexynbl, moimydenue u cBoiictBa. Okenn yrieposaa (1V): crpoeHue MoeKyJbl, MOTyYeHne U CBOMCTBA. YTOIbHAs
kuciota. Conu yroapHON KUCTOTHI: KapOOHATHI M THAPOKApOOHATHI. TeXHUUECKas ¥ MUIIeBas CoJa.

Opranndeckast XuMus. YTJI€BOJIOPO/IBI.

Mertan, 3TaH, poIaH Kak MpeaeabHble YIIeBOAOPOAbl. DTUJIEH U alleTHJIEH KaK HelpeaeabHbIe YIiieBoA0poabl. CTpYyKTYypHBIE (OPMYJIIBI BEIIECTB.
I'openue yraeBooponoB. Peakunn aerupupoBaHus MPEAEIbHBIX YIIIEBOJLOPOOB.

CrupTbl. DTUIIOBBIN CIIUPT, €ro MOJdy4YeHHe, IpUMeHeHue U pu3nonoruyeckoe aeiicteue. TpexaTOMHBIN COUPT TIUIEPUH. YKCYCHasl KHCIOTa Kak
MPEJCTaBUTENb KapOOHOBBIX KUCIIOT.



Kpemnwii: crpoerue aroma u HaxoxxaeHue B npupoje. Cumuiuasl U cuiad. CeoiictBa kpemuus. Oxkcun kpemuus (1V). KpemuueBas kucinora u ee
COJIH.

[IpousBoncTBO cTekia U 1eMeHTa. [IpoayKuus CHIMKaTHON MPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, gapdop, dasHc. Ontudeckoe
BOJIOKHO.

Hemerannsl B npupone. @pakiuoHHas NEperoHKa XUAKOTO BO3AyXa Kak CHoco0 MoMydeHHUs KUCIopoia, a3oTa, aprona. [lomyuenue docdopa,
KpEMHUS, XJI0pa, H0Aa. DIEKTPOIU3 PacTBOPOB.

[TonydyeHue cepHOUM KHCIOTHI: ChIpbE, XMMH3M, TEXHOJOTHMYECKas CXeMa, METOJ KHWIIALIEro cJosi, MpUHIMIMBI TermnooOMeHa. [IporuBoToxa,
uupkyasauuu. Oneym. [Ipon3BoIcTBO aMMHuaKka: Cbpbe, XMMHU3M, TEXHOJIOTHYECKAsl CXeMa.

I[MpakTuyeckue padboTbI:

N3yuenue CBOMCTB COJISIHOM KUCIIOTHI.

N3yueHue CBOMCTB CEPHOI KUCIIOTBHI.

[TonyueHne amMmmuaka 1 U3y4eHHE €ro CBOMCTB.

[Tonyuenue yrnekucnoro raza. KauectBennas peakiusi Ha KapOOHAT-HOHBI.

Metauibl 1 ux coequnenus (17 4)

[Tonoxenune metaimos B [ICXD. CtpoeHne aTOMOB U KPUCTAJIIOB METAJUIOB. MeTainyeckasi CBsI3b M METAJUIMYECKash KPUCTAIUIMYECKash peLIeTKaA.
Pu3nyecKue CBOMCTBA METAILUIOB. UEepHBIE U IBETHBIE METAJLIBI.

Metannbsl Kak BOCCTaHOBUTENH. DJEKTPOXMMUYECKUHN psJ HanpspKeHUH. B3aumoneicTBuE METalioB ¢ HEMETAUIAMM, OKCHJIaMHU, KHCIIOTaMH,
COJISIMU. AJIFOMMUHOTEPMHUS.

OOmast xapakTepucTuka 3jieMeHTOB |A-rpynmbel. OKCHIBI M THAPOKCHIBI IIEIOYHBIX METAJUIOB, MX IOJIydeHHE, CBOICTBa, MpPHUMEHEHHE.
Bakneiime cony meaouHbIX METAJIIIOB, UX 3HAUEHUE B IPUPOJIE U KU3HU YEJIOBEKa.

Oomas xapaktepuctuka 31eMeHToB ||A-rpymnmnel. OKcHIBl M THAPOKCHUIBI MIET0YHO3EMENIbHBIX METAJUIOB, X MOJYy4YEeHUE, CBOMCTBA, IPUMEHEHHE.
Baxkneiimme conu meaouyH03eMeNbHBIX METAINIOB, UX 3HAUEHHE B IPUPO/IE U )KU3HU uenoBeka. KapOoHaThl U rHIpokapOOHAThI KabIHs.

BpemenHas 1 mocTostHHAs )KeCTKOCTh BOJIbl. CriocoObl ycTpaHeHUs! BpeMEHHOH skecTKOCTH. CriocoObl yCTpaHeHHsI HOCTOSIHHOM ’KECTKOCTH.

CoenvHeHUs allOMUHUS B MpHUpoOJe. XUMHUYECKHE CBOWCTBa anmtoMUHUS. OCOOEHHOCTH OKCHJAa M THUIPOKCHIA ATIOMMHUS Kak aM(OTEepHBIX
coenHeHu. Baxuelme conu antoMuHus (XJI0pua, cyiabdar).

OcobenHoctu cTpoeHHs: aroma kenes3a. JKenezo B mpupoje. Baxkueimue pynsl xenesza. [lonydenue uyryna u cramu. OKCUABI U TUAPOKCUIBI
xenesa (1) u (111). Conu xeneza (1) u (111). OGHapy)eHHEe KATHOHOB Kejle3a B pacTBOpE. 3HaUEHHE COeIMHEHUH Keme3a.

Koppo3sus razoBast (Xumuueckas) ¥ 3JI€KTpOXUMHUUEcKas. 3alliuTa METAJIJIOB OT Koppo3uu. Metasisl B pupoe. [lonstue o meramutypruu. YepHas
u 1uBetHas Metawutyprus. [lupomerammyprusi, ruapoMeTaiyprus, snekTpometautyprus. JlomeHHslii npouecc. IlepepaboTka yyryHa B crajib.
DNEKTPOIN3 pacIlIaBoOB.

IIpakTHyeckune padoThI:

JKecTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Pemenue skcriepuMeHTaNBHBIX 3a71a4 10 TeMe «MeTaib».



XuMus U OKpYyKawas cpeaa (2 4)

Crpoenue 3emnu. Xumuueckuil coctaB 3emiu. ['opHbie nopoasl. Munepaisl. Pyabl. Ocagounblie ropHslie nopoasl. [lone3nsie uckonaemsle.

VICTOYHMKM XUMHUYECKOro 3arps3HeHus OKpyxaroled cpenbl. [noOanbHble 3Konoruyeckue Mnpodsiemsl yenoBeuecTBa. (O30HOBBIE JIBIPHI.
MexayHapoIHOE COTPYAHUYECTBO B 0OJIACTH OXPAHBI OKPYKAIOLICH CPebl OT XUMUYECKOTO 3arpsi3HeHUs. «3eJIeHast XUMUSD).

O0001eHne 3HAHUI IO XMMHUH 32 KyPC OCHOBHOM 1IK0JbI. [Toaroroska k OcCHOBHOMY rocyiapcTrBeHHOMY 3k3ameny (O1'J) (7 v)

CrpoeHue aToMa B COOTBETCTBHHM C I0JIOKEHHEM Xxumuueckoro 3nemenTa B [ICXD. CrpoeHue BemiecTBa: XMMUUECKAsl CBSI3b U KPUCTAJUIMYECKAs
pemeTka. 3aBUCMMOCTb CBOMCTB 0Opa30BAHHBIX 3JIEMEHTAMHU MPOCTHIX BEIIECTB OT MojoxkeHus 3ieMeHToB B I[ICXD. Tunonorus HeopraHMYeCKUX
BELIECTB, pa3/eJIeHNe UX Ha Kiacchl ¥ rpynnsl. [IpencraBureny.

[Tpu3Haku 1 ycinoBUs NPOTEKaHUS XMMUYECKUX peakiuil. TUIoNorus XuMU4eCKUX peakiuil o pa3IuyHbIM Npu3HakaMm. Peakuinu HOHHOro oOMeHa.
OBP.

XUMHUYECKUe CBOMCTBA MIPOCTHIX BEIIECTB. XapaKTePHbIE XUMHUECKUE CBOICTBA COI€00pa3yIOIUX OKCHIOB, THIPOKCUIOB, COJIEH.

PesepBHoe Bpems (2 1)

KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHME 110 TIPEIMETY

Ne HazBaumue pa3aena, rema ypoka KosmuectBo | /lata npoBenenust
n/n 4acoB
IUIAH pakr

1. IToBTopenue. Ileprnoanuecknii 3axon, [ICXD J[.M.Menneneesa. CrpoeHune 1 03.09.2024
aTroma

2 [ToBropenue. Xumuueckas CBA3b 1 05.09.2024

3 Knaccuduanus XuMU4eCKux COeTMHEHUN 1 10.09.2024

4, Krnaccudukanys XuMHUECKUX peaKIHi. 1 12.09.2024

5 CKopoCTh XMMHUYECKUX peakiuii. [lepBoHavanpHbIe MpeacTaBieHus o karanuze | 1 17.09.2024

6 OO6paTtumble U HeOOpaTHMble XUMUYecKHe peakiuuu. [loHsaTre o XuMu4eckoM 1 19.09.2024
paBHOBECHH

7 Ypok-ynpaxuenue. Permenue 3amaq 1 24.09.2024

8. DIEKTPONUTHYECKAs! AUCCOLMAIIN 1 26.09.2024

9 OCHOBHBIE TIOJIOKEHHST TEOPUH AJIEKTPOIUTHUECKON TUCCOIMAIIII 1 01.10.2024

10. XUMHUYECKHE CBONCTBA KUCIIOT 1 03.10.2024

11. XWMHYECKHE CBOMCTBA OCHOBAHUI 1 08.10.2024

12, XWMHYECKUE CBOMCTBA COJICH 1 10.10.2024




13. IM'uaponus comner. 1 15.10.2024
14. Pemenue 3anau. 1 17.10.2024
15. [TpakTrueckas padota Nol «PenieHne sKCiepruMEHTAIBHBIX 33129 2 22.10.2024
16. K.p. Nel no Teme: «DnexTpoauTuyeckas 1uCcCOUaIns) 1 24.10.2024
17. OOm1ast XapaKTepPUCTHKA HEMETAIUIOB 1 05.11.2024
18. I"anorensl 1 07.11.2024
19. Coe/lMHEeHNS TAJIOTeHOB 1 12.11.2024
20. Ilpakmuueckaa padoma Ne 2. VI3yuenue CBONUCTB COJISTHOM KUCIIOTBI. 1 14.11.2024
21, O6mas xapakrepuctuka 3aemMeHToB VIA-rpynnel — xanpkoreHon. Cepa. 1 19.11.2024
22. CepoBoZ0pOJT ¥ CYNb(UIBL. 1 21.11.2024
23. KucnopoiHbIe COSTMHEHUS CEPHI. 1 26.11.2024
24, Ilpakmuueckasn paboma Ne 3. VI3yueHune cBONCTB CEPHOI KUCIIOTHI. 1 28.11.2024
25. OO01as XxapakTepuCcTUKa XUMUYECKHX dJ1eMeHTOB VA-rpynnbl. A30T. 1 03.12.2024
26. Ammuak. Conr aMMOHHSL. 1 05.12.2024
217. Ilpakmuueckasn paboma Ne 4. IlonyyeHre aMMuaKka U U3y4E€HHUE €r0 CBONCTB. 1 10.12.2024
28. KucnopoHbie coeTMHEHUS a30Ta. 1 12.12.2024
29. docdop U ero coeuHEHMsL. 1 17.12.2024
30. OOm1as xapakrepucThka 3neMeHToB |VA-rpynmnel. Yriaepon. 1 19.12.2024
31. Kucnoponnsie coennHenust yriiepoaa. 1 24.12.2024
32. Hptikmuqecmm paboma Ne 5. IlonydeHue yrieKuciaoro ra3a u u3y4eHue ero 1 26.12.2024
CBOWCTB.
33. YTeBo10pobl. 1 09.01.2025
34. Kucnoponconepkaiue opraHU4ecKue COeTMHCHMUS. 1 14.01.2025
35. KpemHunii u ero coequHeHus. 1 16.01.2025
36. CunukaTHasi IpOMBIIUIEHHOCTD. 1 21.01.2025
37. [ToyrydeHne HEMETaILIOB. 1 28.01.2025
38. [Tonyyenue BaKHEHIINX XMMHUUECKUX COCTMHEHUN HEMETAJUIOB. 1 30.01.2025
39. O060611eHMEe 10 TeMe «HeMeTaiutsl 1 UX COETUHEHUSY. 1 04.02.2025
40. Konmponvnas padoma Ne 2 io reme «Hemerauibl 1 UX COEAUHEHUSD. 1 06.02.2025
41. OO611as XxapakTepuCcTHKa METaJJIOB. 1 11.02.2025
42. XHUMHUYECKUE CBOMCTBA METAJJIOB. 1 13.02.2025
43. OOm1ast XxapakTepucTHKa 31eMeHTOB |A-rpynmsl. 1 18.02.2025




44, O6mras xapaktepuctuka 3aeMeHToB || A-rpymimbl. 1 20.02.2024
45. Pemenue 3amau 1 25.02.2025
46. JKecTkocTh BOJIBI M CIIOCOOBI €€ yCTPAaHCHHUS. 1 27.02.2025
47. Ilpaxmuueckas paboma Ne 6. ’KecTKOCTh BOBI M CHOCOOBI €€ YCTPAHCHHUS. 1 04.03.2025
48. AJIOMUHUH ¥ €70 COSTMHCHUS. 1 06.03.2025
49, JKenes3o u ero coequHEHUS. 1 11.03.2025
50. Ilpakmuueckaa paboma Ne7. Penienre sKkCiepUMEHTAIBHBIX 3a/1a4a 110 TEME 1 13.03.2025
«MeTamns. e
ol. Koppo3us MeTannoB u cnocoObl 3alIUTHI OT HEE. 1 18.03.2025
52. Mertainsl B ipupoje. [loHarue o MeTammyprum. 1 20.03.2025
53. Pemenue 3amaq 1 01.04.2025
54, O60061eHre 3HaHu# o Teme «MeTamibly. 1 03.04.2025
55. Konmponvnasa paboma Ne 3 no reme «MeTajubiy. 1 08.04.2024
56. XUMHYECKUHN COCTAB IUIAHETHI 3€MJIA. 1 10.04.2025
57. OxpaHa OKpyKarouieil cpelibl 0T XUMUYECKOT0 3arpsi3HEHMSL. 1 15.04.2025
58. O06001IeHNEe 3HAHMI IO TEME. 1 17.04.2025
59. Bemiectna. 1 22.04.2025
60. XUMHUYECKUE PEaAKIUH. 1 24.04.2025
61. OCHOBBI HEOPTAHNYECKON XUMHH. 1 29.04.2025
62. IToBTopenue u o6o0meHue no reme. [ToroToBka K KOHTPOJIBHON padoTe. 1 06.05.2025
63. Konmponvnasa paboma Ne 4 (uroroBasi 1o Kypcy OCHOBHOM IIKOJIBI). 1 13.05.2025
64. Peseps 1 15.05.2025
65. Peseps 1 20.05.2025
66. Peseps 1 22.05.2025
67. Peseps 1 22.05.2025
68. Peseps 1 22.05.2025

KoHnTpoabHo-u3MepureibHble MaTepuaibl Ha 2023-2024 yyeOHblii rog mo xumun B 9 Kiacce

Ne
ypoka

Bua padorsl

HUctounnxk KUM




XuMHn4yecKue peakuuu B pacrpopax (9 )

13 [Ipaktudeckas padora Ne 1. Pemenue Xumus. 9 kiacc: yue6.yist oomeobpazosar. opranuzanuii / O.C. I'abpuensn, WU.T.
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME Octpoymos, C.A. CrnagkoB. — 2 —e u3z. — M.: [Ipocemenue, 2020. Ctp. 52
«DNEKTPOIINTUYECKAS TUCCOLIUAITHS.

15 Kontponbnas padora Ne 1 mo teme «Xumudeckue | Xumus. [IpoBepounbie U KOHTpoJbHBIE paboTel. 9 kmacc. / O.C. IN'abpuensn, I'.T.
peaklMK B paCTBOPaxX dJIEKTPOJIUTOBY. JIsicoBa. — M.: TlpocBemienne, 2021. Ctp. 154

HemeTtanabl n ux coequHeHus (23 1)

19 [TpakTuueckas paborta Ne 2. 3yueHue cBOICTB Xumusa. 9 xmace: yueb.mis obmeoOpazoBar. opranusammii / O.C. I'aGpuensu, U.I.
COJISTHOM KHMCJIOTBHI. Octpoymos, C.A. CnankoB. — 2 —e u3a. — M.: IIpocBemmenue, 2020. Ctp. 72

23 [TpakTuueckas paborta Ne 3. 3yueHue cBOICTB Xumusda. 9 kmace: yueb.mist obmeoOpazoBar. opranuszammii / O.C. I'aGpuensu, W.I.
CEPHOM KUCIIOTHI. Octpoymos, C.A. Cnankos. — 2 —e uzn. — M.: [Ipocsemenue, 2020. Ctp. 86

26 [Tpaktueckas paborta Ne 4. [Tonyuenne ammuaka | Xumus. 9 kmacc: yueO.ans oOmieoOpaszosar. opranuzauuii / O.C. I'abpuensn, W.I.
Y U3YYCHHE €r0 CBOMCTB. Octpoymos, C.A. Cnankos. — 2 —e uzn. — M.: [Ipocsemenue, 2020. Ctp. 94

32 [TpakTiueckas pabota Ne 5. [Tonyuenue Xumusda. 9 xmace: yueb.mis obmeoOpazosar. opranuzammii / O.C. I'aGpuensu, U.I.
YTJIEKHUCIIOTO Ta3a U U3yYeHUe €ro CBOMCTB. Octpoymos, C.A. CnankoB. — 2 —e u3n. — M.: [Ipoceemenue, 2020. Ctp. 115

40 Kontponbnas padorta Ne 2 o reme «Hemeramiel | Xumus. [IpoBepounbie u KOHTposdbHbIE padoTel. 9 kiacc. / O.C. I'abpuensn, I'.T.
Y UX COCTUHEHUS. JIvicoBa. — M.: TIpocBemenue, 2021. Ctp. 163

MeTtaJjuibl u ux coequHenusi (15 1)

48 [Ipaktrueckas padota Ne 6. )KecTkocTh BOABI U Xumusi. 9 kmacc: yueb.nns obuieoOpaszosar. opranuzammii / O.C. IN'abpuensu, U.T.
CHoCOOBI €€ YCTpaHEeHHSI. Octpoymos, C.A. CnankoB. — 2 —e u3a. — M.: IIpocsemienue, 2020. Ctp. 166

52 [Tpaktnyeckas padora Ne7. Perenue Xumus. 9 xnacc: yueb.qs obmeoOpasosat. opranuzamuit / O.C. I'aGpuensn, W.I'.
AKCIIEPUMEHTAJIbHBIX 3a/1a4a 10 TeME Octpoymos, C.A. Cnankos. — 2 —e uza. — M.: [IpocBemenue, 2020. Ctp. 177
«Merans».

57 Kontponbnas padota Ne 3 mo reme «Metamby. | Xumusi. [IpoBepounsie u KoHTpoJibHBIE paboThl. 9 kmacc. / O.C. T'abpuensn, I'.T.

JIsicoBa. — M.: [IpocBemenue, 2021. Ctp. 171
O060061eHNe 3HAHMI 10 XUMMU 32 KYPC 0CHOBHO# mKoJbl. [Toaroropka k OcHOBHOMY rocyaapcrseHHomy 3k3ameny (OI) (5 v)
65 KonTtponbHas pabora Ne 4 (urorosas 1o Kypcy Xumus. IlpoBepounsie M KOHTposbHBIE paboTsl. 9 kmacc. / O.C. T'abpuensn, I'.I'.

OCHOBHOM IIIKOJIBI).

JIpicoBa. — M.: IIpocsemenue, 2021. Ctp. 180




