


NoAacHUTenbHaA 3anuUCKa

Pabouas mporpamMma 1o XuMu# pa3padoTaHa Ha OCHOBE CJIETYIONTUX
HOPMATHUBHBIX JOKYMEHTOB:

1. denepanbHOr0 TOCYIAPCTBEHHOTO O0OPa30BATEIBLHOTO CTaHAApTa OCHOBHOTO
o0mero o0pa3oBaHUsA, YTBEPXKAEHHOTO Npuka3oM MwuHOOpHayku Poccum oT
17 nexabps 2010 r. Ne 1897 (B pen. IlpukazoB MunoOpuayku Poccuu ot
29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577) (manee ®I'OC OO0)

2. IlpumepHO¥l OCHOBHOW 0OOpa30BATENBHOW MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBanus, 0100peHHON DeaepanbHbIM YIeOHO-METOAUIECKUM 00BEeTUHEHUEM
o obmemy obpazoBanuto (mpotokosn 3aceaanus ot 08.04.2015 Ne 1/15)

3. Yueonsm manom OO Ha 2023-2024 y4eOHBIN TO/T;

4. TlpumepHO#l MporpaMmoil JUCHUIUIMHBI, YTBEPKICHHOW MHHHCTEPCTBOM
oOpazoBanus u Hayku Poccuiickoit ®enepanuu (UM  aBTOPCKOU
porpamMme, Npouiemen KCIepTU3y U anpooaIuio;

5. denepanbHBIM MEPEYHEM YUYEOHUKOB, YTBEPKIACHHBIX, PEKOMEHI0BAHHBIX
(IOMyIIEHHBIX) K HCIOJb30BAaHUIO B 00pa30BaTEIbHOM IMpoIEcce B
00pa30BaTENbHBIX YUPEKACHHUSIX, PEATM3YIOIMIMX MpPOrpaMMbl  OOIIEro
oOpa3oBaHUs.

6. [Mucemom «O pabouux mporpammax y4eOHbIX npeameToB» Ne 08-1786 ot
28.10.2015 r.

7. Ycraom MKOY Ilpsmo6ankunckoi Ol Iy00oBCKOro MyHUIIUITATIEHOTO
paiiona Bonrorpasckoii o6nactu.

B ocHOBY Kypca NoJI0’KeHbI CIEAYIONINE HIeH:
® MaTepuaIbHOE EUHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBJICHUIN MPUPOIBI;
e BeIylass  pojb  TEOPETUYECKUX  3HAHUM [T OOBSICHEHUS
Y IPOTHO3UPOBAHKS XMUMHYECKUX SIBICHHM, OIEHKH WX MPAKTHYECKOU
3HAYNMOCTH;
® B3aMMOCBS3b KAUECTBCHHOW W KOJWYCCTBEHHOW CTOPOH XMMHYECKHUX
00BEKTOB MaTepPUATBLHOTO MHPA;
® pa3BUTHE XUMHYECKOW HAYKH M TPOU3BOJCTBO XWMHUYECKHX BEIECTB
¥ MaTepHAaJIOB /I yJIOBIETBOPEHHS HACYIIHBIX MOTPEOHOCTEN YeoBeKa
1 OOIIECTBA, PEIICHUS TI00ATBHBIX TPOOIEM COBPEMEHHOCTH;
® TCHETHYECKAs CBS3b MEXIY BEIISCTBAMHM.
OTH WAEH peau3yloTcs B Kypce XUMHHW OCHOBHOM IIKOJIBI ITyTEM
TOCTHKECHHUSI CIIEAYIONUX Ieei:
* Dopmuposanue y ydaluxcsl METOCTHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa.



* Pazeumue no3HaBaTEebHBIX MHTEPECOB, NHTEUIEKTYAIbHBIX U TBOPYECKHUX
CIOCOOHOCTEN yJallluxcsl B POLecCe N3YUEHHs] XUMUYECKON HayKU U €€ BKJIa/la B
COBPEMEHHBI HAYYHO-TEXHHYECKUI mporpecc; (QOpMHUPOBAHUE Ba)KHEHIINX
JOTHYECKUX Olepalyii MbIIIJICHUs (aHAJIN3, CUHTE3, 0000IIeHNEe, KOHKPETHU3allHs,
CpaBHEHHUE M JIp.) B IPOLECCE MMO3HAHUS CUCTEMbI BaXKHEUIINX MOHSITHUHA, 3aKOHOB
U TEOPHI1 O cOCTaBe, CTPOCHUHU, CBOMCTBAX U IPUMEHEHUHN XUMUUECKHUX BEIIECTB.

* Bocnumanue yoex1€HHOCTU B TOM, YTO IPUMEHEHHUE MOJYUYEHHBIX 3HAHUM
Y YMEHHUH IO XUMUU SIBISETCA OOBEKTHUBHOW HEOOXOIMMOCTBIO ISl O€3011acHOM
paloTHI C BEIIECTBAMU U MaTepUaiaMy B OBITY U Ha MPOU3BO/ICTBE.

« IIpoekmuposanue u peanusayusa BBITYCKHUKAMA OCHOBHOM IIKOJIBI
JUYHOM 00pa3oBaTeNbHONM TPAaeKTOPHH: BBHIOOP Mpoduis oOydeHHs] B cTapliei
HIKOJIE MJIM TTPO(ECCHOHATFHOTO 00pa30BaTENbHOTO YUPEIKICHHS.

* O¢nadenue Ka4eebIMU KOMHEmeHyuAMu: YyieOHO-TIO3HABATEIbHBIMH,
MH(POPMAILIMOHHBIMH, LIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATUBHBIMH.

[IpennaraeMplii Kypc OTIAMYaeTCss OT APYTUX KYypCOB XHMHUU OCHOBHOTO
obmiero oOpa3oBaHMsl, BKIOYEHHBIX B DepepaibHbI IEepeueHb Y4YEOHUKOB,
HaJIMYHEM BAKHBIX METOAUYECKHX 0COOCHHOCTEH.

1. CodepixcaHue Kypca 6bICMpoOeHO 8 coomeemcmeuu ¢ UCMOPUKO-

/102U4eCKUM U cucmemMHO-0esamesnbHOCMHbIM MoOXo0admMu Ha OCHOBe uepapxuu
y4yebHbix npobnem. Bce AupakTUYecKMe eauHMUbl y4ebHbIX KHUr gna 8—9
KNaccoB HauyMHAlOTCA C NOCTaHOBKM obpa3oBaTenbHoOM npobnembl (Bonpoc,
3aaHune, 3KCNePUMEHT), KoTopasa peluaeTca B npouecce M3yyeHua naparpada Ha
OCHOBe AeATeNbHOCTHOro noaxoaa.

2. Teopemuueckue nonodxceHusa Kypca XuMuU OCHOBHOU UWIKOJb
PAcKpulearomca Ha4  OCHO8E  WIUPOKO20  UCHOIb306AHUA  XUMUYECKO20
IKcnepumenma (1a00OPATOPHBIX OMBITOB U MPAKTHUUYECKUX padoT), B TOM YHCIIC U
IpPOBOJMMOIO B  JOMAIIHUX  YCJIOBHUSIX, a TaKXkKe JE€MOHCTPALMOHHOTO
HKCIIEPUMEHTA.

3. Pazeumue uH@OpMaAyUOHHO-KOMMYHUKAMUGHOU KOMNEMEHMHOCMU
odyuarowjuxca:  oOpallleHWEe K  pa3IMYHbIM  HCTOYHUKAM  XHUMHYECKOU
uH(popMaIu, MOATOTOBKAa HH(DOPMAMOHHOTO NPOAYKTAa M €ro Mpe3eHTaIus,
YMEHUE BECTH JUCKYCCHIO, OTCTaWBaTh CBOIO TOUKY 3PEHHUS U KOPPEKTHUPOBATH
MO3UIIMIO HA OCHOBE aHAJIN3a apI'yMEHTOB YYaCTHUKOB JINCKYCCHHU.

4. Memanpeomemmuniit xapaxkmep cooepicanus y4ebH020 Mamepuana.
peanuzanus CBSI3€i ¢ MpeAMETaMH HE TOJIBKO €CTECTBEHHO-HAYYHOrO IMKJIA, HO
Y C UCTOPUEH, TUTEPATYPON, MUPOBOU XYI0KECTBEHHON KYJIbTYPOHU.

5. Ilpakxmuko-opuenmupogannas 3HaUUMOCb 0mMOOpa  YuedOHO20
cooepicanua’. CBS3b H3y4aeMOro Marepuaja ¢ JKM3HbIO, (OPMHUPOBAHUE
HKOJIOTUYECKON TPaMOTHOCTH TpH OOpalleHHH C XUMHUYECKHMHU BEIICCTBAMH,
MaTepualiaMi M TMPOILIECCaMH, OTBEYAIOIIMMHU TpeOOBaHUSM TMPABUI TEXHHUKHU
Oe3zonmacHocTM npu  paboTe B XMMHUYECKOM KaOuHere (JabopaTopun)
Y MOBCEIHEBHOM KHU3HU.



JIOCTIKEHHUIO TIPEAMETHBIX, METAMPEIMETHBIX M JUYHOCTHBIX PE3yJIbTaTOB
CIIOCOOCTBYET CTPYKTYpUPOBAHUE 33/IaHUM 110 pyOpUKaM:
«lMpoBepbTe CBOM 3HAHMAY;

«[IpMmeHuTe CBOU 3HAHNAY;
«Mcnonb3ynTte 4ONOAHUTENBHYIO MHPOPMALUIO U BbIpa3nUTe MHEHUE.

[Ipennaraemas pabodas mporpamma Mo XMMHH PacKpbIBaeT BKJaJ y4eOHOTO
IpeaMeTa B JOCTIDKCHHE IIeJIe OCHOBHOTO OOIIEro oOpa3oBaHMs W OMpPENeseT
BAKHEHUILINE codeprHcamenbHbvle TUHUU npeomema.

e «Bewecmeo» — B3aUMOCBSI3b COCTaBa, CTPOECHUSA, CBOWCTB,
MOJIYYEHHUS U IPUMEHEHHUSI BELIECTB U MaTEPUAIOB;

o «Xumuueckasi peaxkyus» — 3aKOHOMEPHOCTH IPOTEKAHUS
Y YNIPABJICHU MPOLIECCAMU MOJYUYEHHUS U IPEBPAILCHUS BEUIECTB;

o «Xumuueckuii sA3vbIK» — OINEPUPOBAHUE CHUCTEMOM BaKHEUIIUX
XUMUYECKUX TOHATUN, BIAJCHUE XUMHYECKONM HOMEHKJIATypOu
Y CUMBOJIMKOM (XUMUYECKUMHU 3HAKaMH, dbopmynamu
U YPAaBHCHUSIMHU );

o «Xumus u OiCuU3Hb)Y — COONIOACHUE TMPABWI XUMHUYECKOM

0€30MacHOCTU MpU OOpAIllEHUH C BEIIECTBAMHU, MaTepuajaMu U
XUMHUYECKUMH TPOIECCaMH B TOBCEAHEBHOW KU3HU M Ha
IIPOU3BOJICTBE.

Kypc opueHTHpOBaH Ha OCBOCHHE OOYYaIOIIMMHUCSI OCHOB HEOPTaHUYECKOM
XUMHUM W KpPaTKO€ 3HAKOMCTBO C HEKOTOPHIMU TMOHSTUSMH U OOBEKTaMU
OPraHUYECKON XUMUH.

B coapepxarenbHOM nuHUN «Bewecmeoy pacKpbIBA€TCd YUEHHE O CTPOEHUU
aToMa U BEIeCTBa, COCTaBe U KIacCU(UKAIIMU XUMHUYECKUX BEIIECTB.

B conmepkaTenbHON JIMHUU «Xumuueckas peakyusy PacKpbIBACTCs YUYEHHUE O
XUMUYECKUX  TIpolieccax:  Kiaccupukanus  XUMHUYECKHMX  peakiuil U
3aKOHOMEPHOCTHM HX MPOTEKaHUs; KAUYECTBEHHAs W KOJMYECTBEHHAS! CTOPOHBI
XUMHUYECKUX TPOILECCOB (pacy€Thl MO XMMHUUYECKUM (opMmyliaM U ypaBHEHHSIM
XUMHYECKUX PEAKIINN).

B copepkatenbHonM nAuvHUKM «Xumu4deckul A3bIK» GOPMUPYIOTCA YMEHUA

YYaLMXCA Ha3blBaTb BellectBa No dopmynam u coctaBnAtb Gopmysabl NO MUX
HA3BaHMAM, 3aNMCbIBATb YPaBHEHUA PeaKLMIM N XapaKTepPU30BaTb MX, PACKPbIBATb
NHPOPMALMIO, KOTOPYID HECET XMMUYECKaa CMMBOJIMKA, B TOM u4ucne
Bblpa)eHHaa B TabaumyHoh d¢opme (Mepuoanyeckaa cucTtema XUMMUYECKUX
anemeHtoB [. N. MeHaeneeBa, Tabnuua pacTBOPMMOCTM BeLLECTB B BOAE);
MCNONb30BaTb CUCTEMY XMMMUYECKUX MOHATUM ANA  OMNUCAHMA  XMMUYECKMUX
06BbEKTOB (3/1EMEHTOB, BELLECTB, MAaTEPMANOB 1 NPOLECCOB).



B copepskaTenbHOM NUMHUM «XUMUSA U XU3HbY» PACKPbIBAOTCA JIOTMYecKkue
CBA3M  Me)Ay CBOWCTBAMW, MNPUMEHEHMEM, TMOJIyYeHMEeM BellecTs B
NabopaTopHbIX YC/NOBMAX WM Ha NpoOM3BOACTBE; dopmMupyeTca  KynbTypa
6e30NacHOro M 3KONIOTMYECKM TPaMOTHOIO O0bpalleHUA C  XMMUYECKUMMMU
obbekTamu.

B kypce 3HauuTenbHas poib OTBOAUTCS XUMHUYECKOMY OKCIEPUMEHTY:
MPOBEICHUIO TMPAKTHUYECKUX pPaboT H J1abOpaTOpPHBIX OMBITOB, (QUKCALIUUA U
aHaIM3y UX Pe3yJbTaTOB, COOJIIOJCHUIO HOPM M TpaBui Oe30macHoil padoThl B
XUMHUYECKOM KaOuHeTe (J1abopaTopun).

Peanuzanmss mporpammbl  Kypca B mpoiiecce  OOy4eHHsS  MO3BOJIUT
OOy4YaronIMMCs MOHATh POJIb U 3HAUEHUE XMMUU CPEU JPYTUX HayK O MPHUPOJE,
T. €. PACKpBITh BKJIaJ XUMUU B ()OPMHPOBAHUE IIEITOCTHOW €CTECTBEHHO-HAYIHOM
KapTUHBI MUDA.

Kypc paccuutan Ha oo0sa3amenvnoe uzyuenue npeomema B o0OnéMe 140
y4eOHBIX YacoB, MO 2 yaca B Heeo B 8—9 kiaccax.

C uenblo MOBbIWEHUA KayecTBa XMMMYecKoro obpas3oBaHWMA Ha YypOBHE

OCHOBHOro 0b6Llero o6pasoBaHUA PeKoMeHAyeM npornedeemuyecKoe usyyeHue
xumuu 6 7 Knacce (http://catalog.prosv.ru/item/25177 — ccbinKa Ha

memoouYyecKue pPeKoMeHOauuu U memMamuyeckKoe MaAaHUposaHue OaHHO20
Kypca).

bonee panHee u3yueHHe XMMHUU B OCHOBHOM IIKOJIE€ MOCPEIACTBOM BBEIICHHUS
MPOIEIEBTUUECKOr0 Kypca B 00bEMe 35 ydeOHbIX 4acoB 1o 1 dacy B HEJENI0
MO3BOJIUT:

® YMEHbLUTb MHTEHCUBHOCTb M3y4yeHUA yyebHOro matepuana Kypca XMmum
OCHOBHOW LUKO/Ibl MO OTHOLLEHMUIO K y4ebHOMY BpeMeHU;

e 06UTbCA BO3MOXKHOCTM 60/iee BHUMATENbHO M3y4yaTb MaTepuman Kypca, TaKk
KaK eCTb Bpemsa a5 0TPaboTKN MU KOPPEKLUMM 3HAHMUI YHALLUXCS;

e cPopmMpoOBaTb YCTOMUYMBDLI NO3HABATE/IbHbIN MHTEPEC K NpeaMETY;

e 30dEKTMBHO pPasBUTb He TONbKO MNpeamMeTHble, HO W MeTanpeameTHble
3HAHMA, YMEHUA M HABbIKK, @ TaKXKe IMYHOCTHbIE KaYecTBa yyallmxcs;

® WHTErpupoBaTb XMMWUIO B CUCTEMY ECTECTBEHHO-HAYYHbIX 3HAHUWA p[NA
GOpMMNPOBAHNA XMMMUYECKOM KApPTUHbI MUPA KaK COCTAaBHOM 4acTu
€CTeCTBEHHO-HaY4YHOM KapTUHBbI.
Mpeanaraemblii KypC HOCUT OOLWLEKYNbTYPHbIA XapaKTep W Mno3BoAndet

yyalmmcs onpeaenntbea ¢ BbiIbopom npoduns obyyeHuns B cTapluen Wrone.

Mpepnaraemblit  NponeaeBTUYECKUI KypC ABAAETCA aBTOHOMHbIM MO
OTHOLLEHUIO K 0653aTeNIbHOMY KypCy OCHOBHOM LUKO/bI.


http://catalog.prosv.ru/item/25177

Takum obpasom, paboyasa nporpamma MOKET BbiTb COCTaBNEHA C YY4ETOM
coaeprkaHus npeanaraemoro nponeaeBTUYECKOro Kypca.

MnhaHupyemble pe3ynbTaTbl 0CBOEHUA yuebHOro npegmera
MpeameTHblie pe3ynbTaTthl

Mo 3aBepLUEHMIO Kypca XMMUM Ha 3Tane 0CHOBHOro obuw,ero o6pasoBaHUs
BbINYCKHWKN OCHOBHOW LLIKO/bl A0/IKHbl OBNAAETb CAEAYIOWMMMN Pe3ybTaTaMu:

I. /luuHOCMHbIE pe3ynbmamel:

1) oco3HaHuUe cBOEel 3THMYECKON MNPUHAANENKHOCTU, 3HAHME UCTOPUN XUMUWU U
BK/J1a4a POCCUMCKON XMMUYECKOM HAaYKM B MUPOBYIO XUMMUIO;

2) popmuposaHue OTBETCTBEHHOIO OTHOLLEHMS K MO3HaHUIO XUMWU; TOTOBHOCTU U
cnocobHoCcTM 0byyaloWmMXCAa K CaMOpPasBUTUIO U CaMOOobpa3oBaHUIO Ha OCHOBE
M3y4yeHHbIX (AKTOB, 3aKOHOB W TEOPUM XMMWUKU;, OCO3HAHHOro Bblbopa U
NOCTPOEeHNE NHAMBUAYANbHON 06pa3oBaTe/IbHOM TPAaEKToOPUY;

3) opmuposaHue  UENOCTHON  eCTeCTBEHHO-HAy4YHOW  KapTUHbl  MUPa,
HEOTbeM/IEMOM YaCTbo KOTOPOM ABNAAETCA XMMMYECKasA KapTUHA MUPa3;

4) osnadeHue coBpemeHHbIM A3blIKOM, COOTBETCTBYHOLWLMM YPOBHIO pPa3BUTUA
HayKNn "1 O6LLI,€CTB€HHOI\/'I NPaKTUKKN, B TOM HNCne n XMuMNYECKNUM,

5) ocsoeHue coumanbHbIX HOPM, NPaBUA NOBEAEHUSA, ponein u Gopm coLmanbHOM
M3HM B COUMyMe, MPUPOLE M YACTHOM KM3HM HA OCHOBE 3KOMOrMYEecKoM
KyNbTypbl U 6@30nacHOro obpalleHus ¢ BelecTsamm U maTepmanamu;

6) opmuposaHUE KOMMYHUKATUBHOM KOMMETEHTHOCTM B 0OWeHun co
CBEPCTHMKAaMM UM B3pOC/IbIMM B npouecce obpa3oBaTesbHON, 06LWECTBEHHO
nonesHon, y4dyebHo-nccnenoBaTeNbCKOW, TBOPYECKOW W APYrMX  BMAOB
AEeATeNbHOCTU, CBA3AHHbIX C XMMUEN.

Il. MemanpedmemHeoie pe3ynbmameoi:

1) onpedeneHue uenen cobCcTBeHHOro obyyeHns, NocTaHoBKa M GOpPMyAMPOBaAHUE
Ans cebs HOBbIX 3a4ay;



2) naaHuposaHue NyTen AOCTUNKEHMA KelaeMoro pesynbTaTta o0bydyeHus Xumuu
KaK TEOpPeTUYECKOro, Tak N 3KCNepUMEeHTa/IbHOro XapakTepa;

3) coomHeceHue CBOMX LOEWUCTBMM C NAAHUPYEMbIMW  pe3ynbTaTamu,
ocyuwjecmesieHUe KOHTPO/IA CBOEM [AeATeNbHOCTM B Mpouecce AOCTUNKEHUS
pes3ynbTaTa, onpedesneHue cnocoboB AENCTBMA NPU BbINOAHEHMN NabOPaATOPHbIX
M NPaKTUYECKMX paboT B COOTBETCTBMM C NPaBUNAaMM TEXHUKK Be30NacHOCTY;

4) onpedeseHue NCTOYHUKOB XMMUYECKo MHPOopMaLMK, NONYYEHNE U aHANMU3 €€,
co3faHue MHPOPMALMOHHOTO NPOAYKTAa U ero NpeseHTaums;

5) ucriosib3o8aHU€ OCHOBHDbIX UHTENNEKTYA/IbHbIX onepau,wﬁ: dHa/IM3a U CNHTE3a,
CpaBHEHNA U CUCTEMATU3ALUUN, 0606LLI,€HMH N KOHKpeTnlauunun, evidersieHue
NMPUYNHHO-CNEeACTBEHHDbIX CBSi3eN U rnocmpoeHue norn4yeckoro paccyxgeHma wm
YMO3aKA4YeHnA (VIH,CI,YKTMBHOFO, AeAYKTUBHOIO U No aHa}'IOI'MVI) Ha MaTepuane
eCTeCTBEHHO-HAay4YHOro coaep*aHus;

6) ymeHue co3aaBaTb, MPUMEHATb W NpeobpasoBbiBaTb 3HAKM UM CUMBOJIbI,
MOZENN N CXeMbI ANA peLleHUs y4ebHbIX U No3HaBaTe /IbHbIX 3a4ay;

7) hopmuposaHue n paszsumue 3KON0rMYECKOro MbIlNEHUA, YMEHME NPUMEHATb
ero B MNO3HaBaTe/IbHOW, KOMMYHMUKATUBHOM, COUMANbHOW MNpPaKTUKe W
npo¢peccnoHabHOM OpUEHTALMNY;

8) eeHepuposaHue waek W onpeaeneHUe CpPeacTs, HEOBXOAMMbIX ANA UX
peanunsaumm.

Ill. MpedmemHsbie pe3ynomamei:
BbINyCKHUK HayuuTcAa:

® XapaKTepu3oBaTb OCHOBHble MeToAbl MO3HAHWA: HabaogeHue,
N3MepPEHUNE, SKCNEPUMEHT;

® OMNuCbiBaTb CBOMCTBA TBEPAbIX, XWUAKMX, ra3000pa3HbiX BeLLECTs,
BbIAENAS UX CYLLECTBEHHbIE MPU3HAKMY;

® PACKpPbIBaTb CMbICI  OCHOBHbIX XUMWYECKUX MOHATUIA  «aToOmy,
«MONEKYNa», «XUMWYECKUN 3SNEeMEHT», «MPOCTOe BELEeCcTBO», «C/0XKHOe
BELLECTBO», «BaNIEHTHOCTbY», «XMMMYECKana peakuus», MWCMNoab3ya 3HAKOBYIO
CUCTEMY XMMUW;

® PACKPbIBaTb CMbICA 3aKOHOB COXPaHEHWSA MacCbl BelLLecTs, NOCTOAHCTBA
COCTaBa, aTOMHO-MONEKY/IAPHON TEOPUU;

® pPas/inyaTb XMMUYECKNE U GU3NYECKUNE ABNEHUS;



® Ha3blBAaTb XMMUYECKNE INEMEHTbI;

® onpeaenATb COCTaB BELLECTB N0 UX Gopmynam;

e onpeaenATb BaJIEHTHOCTb aTOMA 3/IEMEHTa B COeANHEHMAX;

e onpeaenATb TUMN XMMUYECKMX peakLmii;

® Ha3blBaTb NPU3HAKMN N YCNOBMA NPOTEKAHNA XMMUYECKUX PeaKkLumii;

® BbIABNATb MPU3HAKK, CBUAETENbCTBYIOLWME O MPOTEKAHUN XMMUYECKOWM
peaKkunm Npum BbINOJHEHUN XMMUYECKOTO ONbITA;

® CcoCTaBnATb GpopMynbl BUHAPHBIX COEANHEHWNIA;

® COCTaBNATb YPaBHEHUS XMMUYECKUX PeaKkuuii;

e cobnopgatb NpaBuia 6esonacHor paboTbl NpM NpPoBeAEeHNM OMNbITOB;

® N0nb30BaTbCA NabopaTopHbIM 060PYA0BAHMEM N MOCYAON;

® BblYMCNATb OTHOCUTENIbHYIO MOJIEKYAAPHYKD M MOAAPHYK  MacChbl
BELLECTB;

® BbIYMC/NATbL MACCOBYIO [ON0 XMMUYECKOro 3/iemeHTa no d¢opmyne
coeAuHeHuUs;

® BbIYMCNATL KOAMYECTBO, OO6BEM MM MacCy BeLLecTBa MO KOJIMYECTBY,
ob6bemy, macce peareHTOB UKW NPOAYKTOB peakLumu;

® XapaKTepu3oBaTb OM3MYECKME U XMMMUYECKMEe CBOMCTBA MPOCTbIX
BELLLECTB: KNC/I0POAa M BOA0POA3;

® nony4yaTb, CO6MpaTb KMCNOPOA U BOAOPOS;

® pacrnos3HaBaTb OMbITHbIM MNYTEM ra3oob6pasHble BELLeCcTBa: KUCaopog,
BOZOPOA;

® PACKpPbIBATb CMbICN 3aKOHA ABOraapo;

® PACKpPbIBATb CMbIC/T MOHATUN «TeNN0BON 3GPEKT peakunm», «KMONAPHbIN
obbemy;

® XapaKTepu3oBaTb GU3NYECKNE U XMMUYECKNE CBOMCTBA BOAbI;

® PACKPbIBATb CMbIC/ MOHATUA «PaCcTBOPY;

® BbIYMCNSATb MACCOBYIO 400 PACTBOPEHHOIO BELLECTBA B PacTBOpPE;

® MPUroTOBAATb  PACTBOPbl C  OMPeAenéHHOM  MAccoBOM  aonem
PaCcTBOPEHHOTIO BELLECTBA;

® Ha3blBaTb COEANHEHMUA N3YYEHHbIX KNacCOB HEOPraHNUYECKUX BELLLECTB;

® XapaKTepu3oBaTb QU3MYECKMEe U XMMUYECKME CBOMCTBA OCHOBHbIX
KNacCOB HEOPraHMYECKUX BELLECTB: OKCMA0B, KNCNOT, OCHOBAHWUI, CONel;

e onpenenAtb MNPUHALNENKHOCTb BELWECTB K OnpeaeneHHOMY Kaaccy
COeANHEHUN;

® COCTaBNATb GOPMY/bl HEOPFraHNUYECKUX COEAUHEHUMN N3YUYEHHbIX KNaCCOB;

® MPOBOAUTb OMbITbl, NOATBEPKAAIOLLNE XMMUYECKNE CBOMCTBA M3YYEHHbIX
KNACCOB HEOPraHNYECKUX BELLECTB;

® pacno3HaBaTb OMbITHbIM MyTEM pPaCcTBOPbl KUCNOT M LWEoYen no
N3MEHEHWIO OKPACKN MHANKATOPA;



® XapaKTepu3oBaTb B3aMMOCBA3b MeEXAY K/1acCaMM HEOPraHUYeCKnx
COeANHEHUN;

® packpbiBaTb cMbich NMepuogmyeckoro 3akoHa . N. MeHaeneesa;

® 00BACHATL GM3MYECKM CMbICA aTOMHOro (nmopsaKkoBoro) Homepa
XMMWYECKOrO 3/1eMEHTa, HOMEPOB rPynMbl U Nepuoaa B NepruoanYeckon cucteme
O.U. MeHaeneesa;

® 0OBACHATb 3aKOHOMEPHOCTU W3MEHEHMA CTPOEHMA ATOMOB, CBOWCTB
31eMEHTOB B Npeenax Masibix NepMoaoB M rNaBHbIX Noarpynn;

® XapaKTepu3oBaTb XMMUYECKME 3/1eMeHTbI (OT BOAOPOAA A0 KasbuumA) Ha
OCHOBE WX MNOJIOXEeHMa B nepuoandeckon cucteme M. W. MeHpeneeBa WU
0cobeHHOCTEN CTPOEHUA NX aTOMOB;

® COCTaBNATb CXeMbl CTPOeHMA aTomoB nepsBblx 20 3/71eMeHTOB
nepuogmyeckon cuctemol [. U. MeHaeneesa;

® paCKpbIBaTb CMbIC/I NOHATUM «XMMUYecKan CBA3bY,
«3NEKTPOOTPULLATENBHOCTLY;

® XapaKTepu3oBaTb 3aBMCUMMOCTb GU3MYECKUX CBOMCTB BELLECTB OT TMNA
KPUCTaNIMYECKOM PELLETKY;

e onpeaenATb BUA XMMUYECKOW CBA3U B HEOPraHMYEeCKUX COeANHEHUSAX;

e n306paxaTtb CXembl CTPOEHUSA MOJIeKyN BewecTs, 06pa3oBaHHbIX
Pa3HbIMW BUAAMU XMMUYECKNX CBA3EWN;

® pPAacKpbiBaTb  CMbIC/I  MOHATUM  «MOH»,  «KATUOH»,  «aHWUOHY,
«3NEKTPONUTBI»,  «HEINEKTPOJINTbI»,  KINEKTPONUTMYECKAa  Auccoumaums»,
KOKUCNUTENbY», «CTeMeHb OKUCAEHUA», «BOCCTAHOBUTENbY, «OKUCAEHMUEY,
«BOCCTAHOB/IEHUEY;

® onpepenATb CTeneHb OKUCNEHUA aTOMa 3/IEMEHTA B COeANHEHWUMU;

® PACKPbIBATb CMbIC/1 TEOPUMN SNEKTPOANTUYECKOM AMUCCOLMALNK;

® COCTaBNATb YPABHEHWUA 3/IEKTPONUTMYECKON AMCCOUMALUM  KUCAOT,
LLLleno4yen, conen;

® 0ODBACHATb CYWHOCTb MNPOLLECCA 3NEKTPOAUTUYECKOM Auccoumaumm wm
peakuun MoHHoro obmeHa;

® COCTaBNATb MO/NHbIE WU COKPAWEHHbIE MOHHbIE YPAaBHEHWUA pPeakLui
obmeHa;

e onpeaenATb BO3MOXHOCTb NPOTEKAHMA peaKunii MOHHOro obmeHa;

® NPOBOAUTb  pPeaKkuuu, NOATBEPXKAAIOWME  KAYeCcTBEHHbIM  COCTaB
Pa3/INYHbIX BELLECTB;

® onpepenATb OKUCAUTENb M BOCCTAaHOBUTEND;

® COCTaBNATb YPAaBHEHMA OKUCAUTENbHO-BOCCTAHOBUTENbHbIX PeaKUUI;

® Ha3blBaTb GAKTOPbI, BAMAIOLLME HA CKOPOCTb XMMUYECKOWN peakLnu;

® KaaccMdpumumpoBaTb XMMUYECKME PEAKLIMM MO Pa3/IMYHbIM NPU3HAKAM;

® XapaKTepu3oBaTb  B3aMMOCBA3b  MeXAy  COCTaBOM,  CTPOEHMEM
M CBOMCTBAMMN HEMETANOB;



® MPOBOAUTb OMNbITbI MO NOJYY4EHWUIO, COBUPAHUIO U U3YYEHUNIO XUMUYECKNX
CBOWCTB ra3006pa3HbIX BELLECTB: YINIEKUCAOrO ra3a, aMMUaKa;

® pacno3HaBaTb OMbITHbIM NYTEM ra3oobpasHble BeLl,ecTBa: YrNEeKUCAbIN
ras ¥ aMMMaKk;

® XapaKTepu3oBaTb  B3aMMOCBA3b  MeXAy  COCTaBOM, CTPOEHMEM
N CBOMCTBAMM METaNN0B;

® Ha3blBaTb OPraHMYecKme BelecTBa No ux popmyne: MeTaH, 3TaH, STUNEH,
METaHO/, 3TaHOJ, T[NMUEPUH, YKCYCHAsa KWUCI0Ta, aMUHOYKCYCHasi KUCAOTa,
CTeapMHOBAs KMCNOTA, OJIEMHOBAA KMCNOTA, [/IIOKO33;

® OLEHMBATb BAUSHUE XMMMUUYECKOro 3arpsisHEHMA OKPYXKaloLWen cpeapl Ha
OpraHW3Mm YesIoBEKa;

® rPaMoOTHO 06palLLaTbCA C BELWECTBAMW B NOBCEAHEBHOM }KU3HW;

e onpenenAtb  BO3MOMHOCTb  MPOTEKAHMA  pPeakuuMh  HEKOTOPbIX
npeacTaBUTENIEN  OPraHMYEcKMX BeWecTB C  KUC/IopoAoM, BOAOPOAOM,
MeTal/laMu, OCHOBAHUAMM, raJloreHamu.

BbINYCKHMK NONYYUT BO3MOXKHOCTb HAYyUUTbCA:

e gb/08U2aMb U NPOBepPAMb SKCNEPUMEHMANbHO 2UNOMmMe3sbl 0 XUMUYECKUX
ceolicmeax seuw,ecme HaA OCHOBe UX COCMABA U CMPOeHUs, ux criocobHocmu
8cmyname 8 XUMu4YecCKue Peakyuu, O xapakmepe U npooyKmax pasnu4HbIX
XUMUYECKUX peaKkyul;

® XapaKkmepu3o08ams 8ew,ecmea Mo cocmasy, CmMpoeHur u ceolicmeam,
ycmaHaenueames  NPUYUHHO-CIeOCMBEHHble  C8A3U  MexOy  OQHHbIMU
XapaKkmepucmuKamu eewecmsa;

® COCMABAAMb MOsEKYAAPHblIe U [OAHble UOHHbIE YPABHEHUA Mo
COKPAW,EHHbIM UOHHbIM YPABHEHUAM;

® [1p02HO3UPOBAMbL COCOBHOCMb BEew,ecmaea NnpPoA6aAAMb OKUCAUMESbHbIE
unu eoccmaHosumesbHole cgolicmea ¢ ydyemom cmerneHell OKUCneHus
a1eMeHmMo8, 8X00AUWUX 8 €20 COCMads;

® cocmasname ypasHeHuUsA peakyud, coomeemcmayou,ux
nocsnedosamesibHoCMuU npespaweHull Heop2aHUYeCKUX eeu,ecme pasau4HbIX
Knaccos;

e gbidBU2aMb U NpPOBEPAMb  3KCMEepUMEHMAsbHO  a2urnome3bl O
pe3ynemamax 8030elicmeusa pasnu4YHbIX (PaKMopos8 HA U3MeHeHue CKopocmu
Xumuueckoll peakyuu;

® uUCnone308ame  npuobpeméHHole  3HAHUA 0711  3KO/02UYecKu
2paMomHo20 rnosedeHus 8 OKpyxcaruwel cpeode;

® ucnonsb3o8ams  rpuobpeméHHble  Kawuesble  KOMemeHyuu  npu
8bIMNO/IHEHUU [POEKMo8 U y4yebHO-uccnedosamenbCKUx 3a0a4Y 0 U3Y4YEeHUHo
ceolicms, crocob6oe nosay4yeHUA U pacrno3HA8AHUA 8elecms;

® 06beKMUBHO OUeHUBAMb UHEMOPMAUUK O 8ewecmsax U XUMu4YecKkux
npoueccax;



® KpUMUYecKu  OMHOCUMbCA K  [cesloHay4yHoli  UHgopmayuu,
HedobpocosecmHoU pekaame 8 cpedcmaax Maccosol UHGopmayuu;

® 0CO3HABAMbL 3HQYEHUe meopemuyeckux 3HaHuli no xumuu 014
npakmuyeckoli 0eamesibHOCMU Yes08€eKa;

e co030asame mMoOesU U cxemMbl 0415 peuwleHus y4ebHbIX U MO3HA8AMEsNbHbIX
300a4, NOHUMame Heobxooumocme cobaodeHusa npednucaHul, npeodnazaemolx 8
UHCMPYKYUSAX MO UCM0/b308AHUIO /1eKapcmea, cpedcme bbimosoli xumuu u op.

CoaeprKaHue yyebHoro npegmerta

8 Knacc
HayanbHble NOHATUA N 3aKOHbI XMMUU

Tena un BewecTtBa. CBolicTBa BelecTB. ITaNOHHble ¢U3MYECKMe CBOICTBA
Bewects. MaTepmnanbl UM MmaTepuanoBegeHue. Ponb XMMWUKM B KU3HMU
coBpemeHHoro obuectsa. OTHOweHMe obuwectBa K XUMUU: xemodunua u
xemopobus.

MeToapl M3ydeHuns xummnn. HabnogeHne. IkcnepumeHT. MoaenmpoBaHue.
Mogaenu matepuasnbHble U 3HAaKOBbIE AU CUMBOJIbHbIE.

lasbl. XKunpgkoctn. Teépable BewecTBa. B3auMmHble nepexogbl mexay
arperaTHbIMW COCTOAHMAMM BELLECTBA: BO3roHKa (cybanmaums) n gecybammaums,
KOHAEHCALMA U UCNAPEHNE, KPUCTANNM3AUMNA U NNaBAEHMUE.

dusmyeckne aAsneHmA. Yuctble BewectBa M cmecu. [OMOreHHole W
reteporeHHble cmecn. Cmecu ra3oobpasHblie, Xuakune n TBEpAble. Cnocobbl
pasgeneHns  CMmecen:  NeperoHka, WAM  AUCTUANAUMA,  OTCTaMBaHWue,
bunbTpoOBaHME,  KPUCTANAM3aAUMA  WAM  BbiNapuBaHue.  XpomaTtorpadwus.
MpumeHeHne 3TUx cnocobos B 1abOPaTOPHOM MpPaKTMKe, Ha NPOU3BOACTBE U B
ObITY.



XMMMYeckne 31emMeHTbl. ATOMbl M MONEKYbl. [pocTble U CAOMHble
BewecTsa. AN0TPONUA Ha npumepe Kncnopoaa. OCHOBHbIE NOJIOXKEHMA aTOMHO-
MONEKYNIAPHOrO y4yeHUs. MoHbl. BelecTBa MOIEKYAAPHOTO U HEMONEKYIAPHOrO
CTpOEHMS.

3HaKKM (CMMBOAbI) XMMUYECKUX 3/1eEMEHTOB. MHPOopmaLuma, KOTOpy HecyT
3HAKM XMMWUYECKUX IN1IEMEHTOB. ITUMOOIMA Ha3BaHUI HEKOTOPbIX XMMUYECKUX
anemeHToB. [epuogmyeckaa Tabnvua XxumMuyeckux anemeHtos . W.
MeHaeneeBa: KOPOTKONEPUOAHbIN U ANMHHOMNEPUOAHbIN BapuaHTbl. MNepuoabl
rpynnbl. TnaBHaa n noboyHan nogrpynnbl, uan A- n B-rpynnbl. OTHOCUTENbHAA
aTOMHaA macca.

Xvumunyeckme ¢opmynbl. UHAEKCbl n  KoadoduumeHTbl. OTHOCUTENbHAA
MONEeKyNApHaa macca. MaccoBasa A0NA XMMWYECKOTO d/1eMeHTa B COeAUHEHUN.
NHPopmauma, KOTopyto HECYT XMMmMyeckne popmyneol.

BaneHTHOCTb. CTpyKTypHble ¢dopmynbl.  XMMUYECKME 3INEeMEeHTbl C
NMOCTOAAHHOM WM NepemMeHHOW BaNeHTHOCTbIO. BbiBoa, GOopmy/ibl COeANHEHUA NO
BaJieHTHOCTU. OnpeseneHne Ba/IeHTHOCTM XMMUYECKOro 371emeHTa no opmyne
BellecTBa. CocTaBneHne Ha3BaHUI COeANHEHWUI, COCTOALLUX U3 ABYX XMMMUUYECKUX
31€MEHTOB, N0 Ba/IEHTHOCTU. 3aKOH NOCTOSIHCTBA COCTaBa BELLECTB.

XUMUYECKME peakumn. PeareHTbl M NpPoAyKTbl peakumun. [MpusHaKu
XMMMUYECKUX peaKkunin. YcnoBua MX NPOTEKAHUS U NpeKpaleHus. Peakuum
ropeHus. JK30TEPMUYECKMNE U SHAOTEPMUYECKME PEAKLMMN.

3aKOH COXpaHeHMA Macchbl BELLEeCTB. XMMUYecKme ypaBHeHus. CoctaBneHne
XMMMUYECKUX YpaBHEHUN. UHDOPMALMS, KOTOPYIO HECET XMMUYECKOE YPaBHEHME.

KflaCCI/Id)I/IKaLI,I/Iﬂ XUMUYECKNX peaKu,Mﬁ Nno COCTaBy U YUCNY peareHToB U
NPoOAYKTOB. Tunbl XMMHUYECKNX peaKuMﬁ. Peakunn coegmHeHus, Pa3noxKeHuAa,
3ameleHnAa 1 obmeHa. KaTtanmsatopbl 1 KaTanms.

AemoHcTpauumn

o KonneKkumsa matepuanos un U3aeNnii U3 HUX.

e Mogenu, ucnonb3lyemole Ha yYpoKax GunsnKku, bmonormmn u reorpadumun.

o Ob6BEMHDbIE M LIAPOCTEPKHEBBIE MOAEIN HEKOTOPbIX XMMUYECKUX BELLECTB.

e Moaenu KpUCTannnyecknx peLLéTok.

e CobupaHue npubopa pAnAa nNOAYYEHMS Ta3a W NPOBEPKA ero Ha
repmMeTUYHOCTb.



e Bo3roHka cyxoro nbga, noga nnm HadtanuHa.

e ArperaTHble COCTOAHUA BOAbI.

e PaspgeneHne ABYX HECMELUMBAKOLWMXCA  KUOKOCTEM C  MOMOLLDBIO
OEeNNTENbHOM BOPOHKMW.

e [lnctunnatop u ero paborta.

e YcTaHOBKa A4/1a ¢pMAbTPOBAHMA U e€ paboTa.

e YCTaHOBKa 4/14 BbiNapmnBaHUA 1 eé€ paborTa.

e Konnekuus 6biToBbix NPMbOOPOB AN GUABTPOBAHMA BO3AyXA.

e PasgeneHne Kpacawero BewectBa $aomactepa C NOMOLLbD ByMarKHOM
XpomaTorpadpum.

e Mogenu annoTponHbIX MognduKaumn yrnepoga n cepol.

e [lonyyeHune 030Ha.

e Moptpetbl W. 1. Bepuennyca u [. N. MeHpeneesa.

e KopoTKonepuogHbin W ANVNHHONEPUOAHbIN BapuaHTbl [lepnoanyeckomn
cuctembl 1. 1. MeHoeneesa

e KOHCTpyMpOBaHME WAPOCTEPKHEBDLIX MOAENEN MONEKYA.

e Annapat Kunna.

e PasnoxeHune bBUxpomata aMMOHMA.

e [OpeHue cepbl U MAarHWEBOU NEHTDI.

e [lopTtpeTtbl M. B. JlomoHocoBa u A. /1. Jlasya3sbe.

e  OnbITbl, UANOCTPUPYIOLLME 3aKOH COXPAaHEHNA MACCbl BELLLECTB.

e [opeHne d¢ocdopa, pacTBOpeHUE MNPOAYKTa TOpPeHnA B BOAE M
nccnefoBaHue NOAY4YeHHOro pacTBopa IAKMyCOM .

e BsaumopencTeme CONAHON KUCNOTbI C LMHKOM.

e [lonyyeHue rmapokcmaa meau(ll) n ero pasnokeHne Npu HarpeBaHUMU.
NabopartopHbie onbiITbl

1. O3HaKOMNEHME C KoNeKkumein nabopaTopHOM nocyapl.
2. NMpoBepka npnubopa A1a NoAy4YeHUA ra3oB Ha repPMeTUYHOCTb.
3. O3HaKoM/IeHMEe C MUHepanamm, 06pasyroLLUMKN FPAHUT.

4. TpuUrotoBneHUe reTeporeHHOM CMeCcUM MNOPOLIKOB Cepbl WU Kenesa U UX
pasgeneHue.

5. B3aumopgelicTeme pacTBopoB X/10PUA0B U MOAMA0B KaNns C PacTBOPOM HUTPATA
cepebpa.

6. MonyyeHne ruapokcnaa meau(ll) n ero BsanmopaeiictBmne ¢ CEPHOM KUC/IOTON.

7. B3aumopgencrteme pactBopa coabl C KUCIOTOM.



8. MpoBepKa 3aKOHA COXPAHEHUA MACCbl BELWLECTB HA NpMMepe B3aMMOAEeNCTBUA
LWENOYN N KNCNOTHI.

9. MNpoBepKa 3aKOHA COXPaHEHWUSA MAcCCbl BELLECTB Ha Npumepe B3aUMOAENCTBUSA
weénoum un conu xenesa (Il).

10. Pa3noxkeHue nepoKcuaa BOAOPOAa C MOMOLWbIO OKcuaa MmapraHua (IV).
11.3ameweHmne Kenesom meam B meHOM Kyrnopoce.

MpakTHuueckue paborbl

1. 3HaKomcTBO C JlabopaTopHbiM obopyaoBaHuem. [lpaBuna TEXHUKM
6e3onacHocTM Npu paboTe B KabnHeTe xumun. Hekotopble BUAbI paborT.

2. AHanu3 noysbl (aHanor paboTbl «OYMCTKA MOBAPEHHOMN COMNY).

BakHeulwumne npeacTtaBuTenn HeopraHM4yecKkux sewwecrs. KonnyecreeHHble
OTHOLUEHUA B XuMHUun

CocTaB Bo3ayxa. lNoHsaTHMe 06 06bEMHOMN A0NE (¢) KOMMNOHEHTA NPUPOAHOWN
ra3oBoM cmecn — Bo3ayxa. Pacyét o6 bEMma KOMNOHEHTa ra30BOI CMecK No ero
obbemHoM gone n Haobopor.

Kucnopog. O30H. NonyyeHue kucnopoaa. CobupaHue 1 pacnosHaBaHue
Kucnopoaa. XMMMUYECKMe CBOMCTBA KMCN0POoAa: B3aMMOAENCTBUE C MeTaNNaMy,
HemeTanNaMKn 1 CNOXHbIMK BellecTBamu. MNpumeHeHne kucnopoaa. Kpyrosopot
Kucaopoaa B npupoae.

Okcunabl. ObpasoBaHMe Ha3BaHUI OKCMA0B No ux opmynam. CoctaBneHume
bopMyn OKCUAOB NO MX Ha3BaHUAM. MpeacTaBUTENM OKCMAOB: BOAA U
YFNEeKUCNbIN ra3, HerawéHasa U3BecTb.

Bo,u,opo,u, B npupoae. dunsnyeckme n xummyeckme CBOMCTBA Bogopoaa, ero
nonydyeHme n npumeHeHue.

Kncnotbl, ux coctaB u Knaccudukaumsa. MHamMKaTopbl. Tabanua
pactBopumocTn. ConAaHana n cepHaa KNCNOTbl, UX CBOMCTBA M MPUMEHEHME.

Conu, nx cocTaB M Ha3BaHMA. PacTBOPUMOCTb CONeN B BOAE.
MpeactaBuTeNn conen: xnopua, HaTpus, kKapboHat HaTpua, pocdaT Kanbums.



MNocTosaHHaA Asoragpo. Konunyectso Bewectsa. Monb. MonapHaa macca.
KpaTHble eanHULbI N3MEpPEHUA KONNYECTBA BELLECTBA — MUIJIMMONb U
KMNOMOAb, MUIIMMONIAPHAA U KUOMOIAPHAA MACCbl BELLECTBA.

PacyéTbl C NCNO/Ib30BAHMEM MOHATUIN «KOJIMYECTBO BELLECTBA», KMONAPHAsA
Macca», «NocToAHHaA ABoragpo».

3akoH ABoragpo. MonapHbIn 06bEM ra3oobpasHbIX BELLECTB.
OTHOCUTE/IbHaA NJIOTHOCTb OA4HOTO rasa Mo Apyromy.

KpaTHble eguHULbI M3MEPEHUA — MUIIMMONAPHBIA U KUIOMONAPHLIN
06bembl ra3006pa3HbIX BELLECTB.

PacyéTbl C UCMONb30BaHMEM MOHATUI «KOJIMYECTBO BELLECTBa», KMOAAPHan
Macca», «MOJIAPHbIA 06beM ra3oB», «NocTosHHasa ABoragpo».

PacuyéTbl ¢ MICNONIb30BaHMEM NMOHATUIN KKOJIMYECTBO BELLLECTBA», KMOJIAPHAA
mMmacca», K MOJIAPHbIN 06BEM ra3oB», «4Mcao ABOragpoy.

r'mapocoepa. KpyrosopoT Boabl B npupoge. Pusmyeckne uU xmmmyeckue
CBOWCTBA BOAbI: B3aMMOAENCTBUE C OKCUAAMMN.

OcHOBaHusA, UX cocTaB. PacTBOpMMOCTb OCHOBaHMN B Bogde. M3meHeHue
OKPaCKM MHAMKATOPOB B LWeno4vyHol cpege. [peactaButenn  Weno4ven:
rMAPOKCUAbI HATPUSA, Kanma 1 Kanbums.

PactBoputeno n pacTtBOpEHHOe BewecTBo. PactBopbl. PacTtBopeHue.
MvopaTtbl.  MaccoBaAa [0nA pPacTBOPEHHOro Beuw,ectBa. PacyéTbl, cBA3aHHble
C UCNOJIb30BAHMEM NOHATUA «MACCOBAA A0NA PAaCTBOPEHHOIO BELLECTBAY.

AemoHcTpauyuu

o OnpepgeneHune cogepXaHna KNCNOPOA B BO3AyXeE.

e [lonyyeHne KMCNOpPOAa Pas3/OKEeHUeM NepmaHraHaTa Kaaumsa U Nepokcuaa
BOAOpPOAA.

e CobupaHue meToa0M BbITECHEHUA BO34YXa M BOAbI.

e PacnosHaBaHMWe KMcnopoaa.

e [OpeHue marHus, }enesa, yrnaa, cepol n pocdopa B KNcnopoae.

e Konnekuma okcuaos.

e [lonyyeHue, cobmpaHme n pacnosHaBaHMe BOAOPOAA.

e [oOpeHune BOgOpOAa.

e B3aumogencrame Boaopoaa c okcuaom meaun(ll).

o KonneKkumsa mmHepanbHbIX KUCAOT.



e [lpaBnno pa3basBieHNs cepoit KNCAOTbI.

e Konnekuua conen.

e Tabnmua pacTBOPMMOCTM OCHOBAHWIA, KUCNIOT U CONEN B BOAE.

e HekoTopble MeTanbl, HEMeTaN/bl U COEAUHEHUA KONMYECTBOM BELLECTBA B
1 monb.

e Mogenb monsapHoro o6béma razaoobpasHbIX BELLECTB.

e KonneKkumsa oCHOBaHUMN.
NabopartopHbie onbiITbl

12. MoMyTHEeHMe N3BECTKOBOWM BOAbI NPM MPOMNYCKAaHMUWN YINEKNCAOrOo rasa.
13. NMony4yeHne BOAOPOAA B3aUMOAENCTBMEM LMHKA N CONAHOM KMCNOTDI.
14. Pacno3HaBaHWe KUCNOT UHOAMKATOPAMMU.

15. U3meHeHMe OKPACKM MHANKATOPOB B LLLE/IOYHOM cpeae.

16. O3HakomneHue C npenapaTamu [OMalLUHEN WAM LWKOAbHON anTeuykn —
pacTBopaMu MepoKcuAa BOAOPO/a, CMPTOBOM HACTOMKM MOAa M HaLWaTbIPHOMO
cnupra.

MpaKTnueckue pabotol

3. MonyyeHune, cobupaHmne n pacnosHaBaHWe KMcaopoaa.

4. NonyyeHune, cobupaHme n pacnosHaBaHne BOAOPOAA.

5. MpurotoBaeHme pacTBOpPOB CONEN C UX 3a4aHHON MACCOBOWN AONEN.
OCHOBHbIe KNacCbl HEOPraHMYECKUX coeAMHEHUM

O6obuweHne ceegeHnit ob okcmpax, UX KnaccudUKaumu, HA3BaAHUAX WU
csoiictBax. Cnocobbl NoNy4YeHUA OKCMAO0B.

OcHOBaHMA, UX Knaccudumkauma, HasBaHMA U CBOMCTBA. B3ammopgeincTeme ¢
KUCNOTaMM, KUCNOTHbIMU OKCMOAMWU U CONAMW. PasnolKeHue HepacTBOPMMbIX
OCHOBaHMI. Cnocobbl NoAyYeHNA OCHOBAHUN.

Kucnotbl, nx Knaccudpukaumsa n HasBaHuA. ObLIMe XMMUYECKMe CBOMCTBA
KUCNoT. B3ammopencteme KUCAOT € MeTanNamMu. INEKTPOXMMUYECKUM pAaa,
HanNpAXeHUN MmeTannoB. B3aMmopencTesme KUCNOT C OKCMAAMM METaN/IoB.
B3anmopgeiictBue KWUCAOT C OCHOBaAHMSMWU — peakums HenTpanusayuu.
B3aumogpgeiicteBue  Kucnotr ¢ conamu.  [lonydyeHne  HecKUCNOpPOAHbIX
N KUCIOPOACOAEPHKALLUUX KUCNOT.



Conn, wux kKnaccuduKkauma M cBoicTBa. B3ammopencteme  conen
C MeTasilaMKn, 0COBEHHOCTM 3TUX peaKkumit. Bsanmoaencrame cConem c CoONnamu.

FeHeTUYeCcKue psafbl MeTanna U HemeTanna. FeHeTMYecKas CBA3b MeXay
KJacCamu HeopraHMYecKux BeLLLecTB.

NabopartopHbie onbiITbl

17. B3aumoaencreme okcuaa KasbLna ¢ BOAOMN.

18. [NToMyTHEHME N3BECTKOBOW BOAbI.

19. PeaKkuua HerTpannsaumm.

20. MonyyeHune rnapokcnaa meau(ll) n ero B3aMmoaencTeme ¢ KUCAOTOMN.
21. Pa3noxkeHue rugpokcmaa megu(ll) npu HarpesaHuu.
22. Bsaumogencrsme KUCAOT C MeTaN/IaMM.

23. B3anmopaencrTame KUCNOT C CONAMM.

24. O3HaKOM/IEHME C KONTEKUMEN COoNeN.

25. Bsaumogpeictene cynbdata megu(ll) c xkenesom.

26. Bsaumogencresme conem c Conamm.

27. FeHeTMYecKan CBA3b Ha NpUMepe CoeanHEHNI Mmeaun.
MpakTruueckue paborbl

6. PelleHune sKcnepumeHTabHbIX 3a4au4.

MNepuoguueckunii 3akoH u NMeproguyeckaa cMCTeMa XMMUYECKUX 31eMeHTOoB [1.
U. MeHpaeneeBa 1 cTpoeHue aTtoma

EcTrecTBeHHble  cemMelcTBA  XMMMUYECKUX  3N1EMEHTOB:  LLeNoYHble
M WEeNOYHO3EMENbHbIE MeTaNNbl, ranoreHbl, WHepTHble (6naropoaHblie) rasbl.
AmdoTepHOCTb. AMPOTEpPHbIE OKCUAbI U TMAPOKCUAbI. KOMNIEKCHbIE CONMN.

OTKpbiTne . N. MeHaeneesbim [lepnoanyeckoro 3akoHa U Co3gaHne um
MNepmnoamyeckom CUCTEMbI XMMUYECKUX 3IEMEHTOB.



ATOMbl Kak ¢popma CyLLeCTBOBAHUA XMMWUYECKUX 31emeHTOB. OCHOBHble
cBefeHMA O CTpOoeHMM aTomoB. [JOKas3aTenbCTBa CAOXKHOCTU CTPOEHUA aTOMOB.
OnbiTbl Pesepdopaa. NnaHeTapHaa moaenb CTPOEHMA aTOMA.

CocTaB aTOMHbIX A4ep: MPOTOHbl, HEUTPOHbl. OTHOCUMTENbHAA aTOMHasn
Mmacca. B3aMmocBA3b MOHATUIA «MPOTOHY, KHENTPOH», KOTHOCUTE/IbHAA aTOMHasn
macca».

MuKpomup. IDnekTpoHbl. CTpOeHUEe 3INEKTPOHHbIX YPOBHEW aATOMOB
xummnyecknux snemeHtos NeNe 1-20. lNoHATMe O 3aBepleHHOM 3JIEKTPOHHOM
ypOBHe.

N3oTONbl. DPUBNYECKUI CMbICT CUMBOSIMKM [lepnoamnyeckon CUCTEMbI.
CoBpemeHHas ¢opmynnpoBKa lNepuoanyeckoro 3akoHa. WM3meHeHMA CBOWCTB
3N1eMEeHTOB B Nepuodax W rpynnax, Kak ¢YHKUMA CTPOEHMA 3S/IEKTPOHHbIX
ob6on104eK aTOMOB.

XapaKTepUCTUKa 3SN1emMeHTa-meTanna U 3/1eMeHTa-HemeTassla no  ux
NOIOXKEHUIo B Mepuogmueckom cucrteme XUMMUYECKUX 3/1eMeHTOB
A. N. MeHpgeneesa.

DemoHcTpauum

e PasnunyHble popmbl TabanL NeEpUOANYECKON CUCTEMDBI.
e MogapennposaHue NOCTPOEHMUA Mepuogmueckom CUCTEMbI
A. . MeHpgeneesa.
e Moaenm aToMmoB XMMUYECKUX 3/1IEMEHTOB.
e Mogenu aTomos 3siemeHToB 1—3-ro nepmonos
NabopartopHbie onbIThl.

28. NonyyeHne amdpoTEPHOTO rMAPOKCMAA U UCCIe0BaHNE ero CBOMCTB.
Xumunueckan cBA3b. OKUCIUTENIbHO-BOCCTAHOBUTE/IbHbIE peaKLum

MoHHana xumuyeckana cBfA3b. MOHbI, 06pa3oBaHHble aTOMamMu METaNNoB
M HemeTannoB. Cxembl 06pa30BaHUA MOHHOM CBA3M ANA BMHAPHbIX COeANHEHWA.
MoHHblE KpUCTannmMyeckne pelwéTtkn M ¢usMyeckne CBOMCTBA BELLECTB C 3TUM
TUNOM PeLLETOK. MoHATUE 0 PopMYyIbHOM eanHULE BELLeCcTBa.

KoBaneHTHana XMMUYECKas CBA3b. D/IEKTPOHHbIE U CTPYKTYPHblie Gopmyibl.
KoBaneHTHan HenonspHaa cBA3b. Cxembl 06pa3oBaHUA KOBANEHTHOM CBA3WN ANA



H6UHAPHbIX coeanHeHU. MoneKyNApHbIE N aTOMHbIE KPUCTANZIMYECKME PELLETKM,
M CBOMCTBA BELLLECTB C STUM TUNOM PELLETOK.

JNeKTpooTpULATENbHOCTb. PAa anekTpooTpuuatenbHocTn. KoaneHTHas
nonspHaa Xumuyeckaa cBAsb. [Aunonb. Cxembl 06pa3oBaHUA KOBANEHTHOM
NONAPHON CBA3M AnA OUHapHbIX coeanHeHUn. MonekynapHble M aTOMHble
KpUCTananyeckme pewéTkm, CBOMCTBA BELLECTB C 3TUM TUNOM PELUETOK.

MeTannnyeckas XMMMUYECKan CBA3b M MeTaN/Inyeckana KpucTanamyeckas
pewéTtka. CBoMCTBa BEWECTB C 3TUM TUNOM pelweéTok. EgmHas npupoaa
XMMMUYECKUX CBA3EN.

CreneHb oKucneHua. CpaBHEHMe CTEMeHW OKUC/IEHUA U BaJIEHTHOCTW.
Mpasuna pacyérta cteneHen okMcneHma no Gopmyiam XMMUYECKUX COeANHEHUN.

OKUCNUTENbHO-BOCCTAHOBUTENIbHbIE  peakuuu. OnpepgeneHne CcTeneHen
OKMC/NIEHUA ONS 3/1EMEHTOB, 06pPa3ylOLLMX BELWLECTBA Pa3HbIX KaaccoB. Peakuun
MOHHOTO OBbMeHa M OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE peaKkumu. OKUCAUTENb
M BOCCTAaHOBUTE/NIb, OKWUCNEHME W BoccTaHoBNeHMe. CocTaB/ieHMe YpaBHEHUN
OKMC/INTENIbHO-BOCCTAHOBUTE/IbHbIX PEAKLMIA METOAOM 3/IEKTPOHHOTO 6anaHca.

DemoHcTpauum

e BupgeodparmeHTbl n cnangbl « MOHHAA XMMMYECKAA CBA3bY.

e Konnekums sewLects C MOHHON XMMMNYECKOM CBA3bIO.

e Moaenu MOHHbIX KPUCTANNNYECKUX PELLETOK.

e BuageodparmeHTbl U cnangbl «KoBaNneHTHAA XMMUYECKAA CBA3bY.

e KonneKkuua BewecTs MONEKYAAPHOrO M aTOMHOTO CTPOEHMUA.

e Mogenu MmonekynAapHbIX M aTOMHbIX KPUCTAN/IMYECKUX PELUETOK.

e BuaeodparmeHTbl U cnangbl « MeTannnyeckas XMMmmM4Yeckas cBAsby.

o Konnekuma «MeTannbl n cnNaBbi».

e B3aMmoaencTeme LMHKa C CePOI, CONAHOM KNUCNoToM, xnopuaom meau(ll).

e [OpeHune marHuma.

e B3aumogencrame X10PHOM N CEPOBOAOPOAHON BOAbI.
NabopartopHbie onbiITbl

29. U3roToBNEHME MOAENU, UNTIOCTPUPYIOLLEN CBOMCTBA METAIIMYECKOM CBA3M

9 Knacc



NoBTOopeHue u 0606w EeHMe cBegeHNA NO Kypcy 8 Knacca

BuHapHble coeanHeHua. OKcmabl coneobpasylowme u Heconeobpasytowme.
MApOKCUAbl: OCHOBAHMA, amMpOoTepHble, KUCNOTbl. CpeaHne, KUC/ble, OCHOBHbIE
conm.

O6obuweHne cBeAeHMM O XMMMYECKUX peakumax. Knaccudukayms
XMMUYECKMX pPeakuuih no pPasiIMyHbIM  OCHOBAHWMAM: COCTaBy M 4ucay
pearnpyowmx n obpasyomnxca BellecTs, TensoBoMy 3¢deKTy, HanpaBieHUIo,
M3MEHEHWUIO CTEMEHEN OKUCNEHMA 3NEeMEHTOB, 0bpasylwmx pearvpylowme
BewecTsa, pase, MCNONb30BaHWUIO KaTaan3aTopa.

MoHATME O CKOPOCTU XMMMYECKOW peaKkumn. DakTopbl, BAMAKOWME HA
CKOPOCTb XMMMUYECKUX peaKkuuin: npupoaa pearvpylowmnx BeLecTs, UX
KOHLEeHTpaumAa, Temnepatypa, NAowanb  COMNPUKOCHOBEHMUA, Hannyme
KaTasnunsatopa. Katanms.

AeMmoHcTpauumn

o O3HaKOMNEHME C KONNEKUMAMU METAN/IOB U HEMETA//IOB.

o O3HaKOMANEHME C KONNEKUMAMU OKCUA0B, KUC/IOT U CONEN.

e 3aBUCUMOCTb CKOPOCTU XMMUYECKOM peakumMmn oT NpUpoabl pearmpyrolmx
BELLEeCTB.

e 3aBMCMMOCTb CKOPOCTU XMMWUYECKOM peakuuum OT  KOHUEeHTpauuu
pearnpyoLumx BeLLecTs.

e 3aBMCMMOCTb  CKOPOCTUM  XMMWYECKOM  peakuyuMM  OT  njowaau
COMPUKOCHOBEHWSA pearvpyowmx BewecTs («KUNALWMMN Clomn»).

e 3aBMCMMOCTb CKOPOCTM XMMWYECKOW peakuuMm OT TemnepaTypbl
pearnpyoumx BeLLecTs.

NabopartopHbie onbiITbl

1. Bzaumogaenctame ammmaka 1 Xx0poBoAopoaa.

2. Peakuus HelTpanusaumu.

3. HabntoaeHue TennoBoro a¢pdeKTa peakummnm HemTpanamsaymm.
4. Bzanmopencteme cepHom KUCNOTbl ¢ okcuaom meaum (l1).

5. PasnoxkeHue nepoxkcnaa sogopoaa C NnoOMOLbo KaTa/1a3bl KapTO(I)eJ'IFI



6. 3aBUCMMOCTb CKOPOCTU XMMMUYECKOMN peakLMn OT MPUPOAbI PearnpyroLmx
BELLECTB Ha NpPUMepe B3aMMOAENCTBUA PacTBOPOB TMOCYAbdaTa HaTpUA U
xnopuga bapwus, Tmocynbdata HaTPUA U CONAHOM KNCNOTbI.

7. 3aBUCMMOCTb CKOPOCTU XMMMUYECKOM peaKkLnm OT NpMpoabl METaNN0B NPU UX
B3aMMOJENCTBUM C CONNAHOMN KNCIOTOMN.

8. 3aBMCMMOCTb CKOPOCTU XMMUNYECKOM peaKkumm OT NpUpoabl KUCNOT Npu
B3aMMOAENCTBUM UX C KEJTIE30M.

9. 3aBMCUMOCTb CKOPOCTU XMMUYECKOM peakLmnm oT TeMnepaTypbl.
10. 3aBMCMMOCTb CKOPOCTU XMMUYECKOM PeaKLMMN OT KOHLLEHTPALUMN.

11. 3aBMCMMOCTb CKOPOCTM XMMMUYECKOWN PeaKLUMn OT NaoLwagm CONPMKOCHOBEHMA
pearnpyrowimx seL,ecTs.

12. 3aBUCMMOCTb CKOPOCTM XMMMUYECKOMN PeaKLMM OT KaTasimsaTopa.
XmuyecKkue peakuum B pacTBopax 3/1€KTPO/IUTOB

MoHATME 06 3NEeKTPO/SIUTUYECKON  AMccoUMaUMU.  DNEKTPONIUTbI U
HE3/IeKTPOUTbl.  MexaHu3M  Auccoumaunm  3N1eKTPOSIMTOB € Pas/IMYHbIM
XapaKktepom cBA3nU. CTeneHb 3N1EKTPONUTMYECKON aAuccoumaunun. CunbHble U
cnabble aNeKTPONTbI.

OCHOBHblE  MO/IOXKEHUA TEOPUU  INEKTPOSIUTUYECKON  Anccoumaumu.
Knaccupukauma moHOB M MX cBoMcTBa. KUCNOTbl, OCHOBAHWA W COMU KaK
3NEKTPONUTLI. UX KnaccudpuKkaums u guccoumaums.

Obuwme XMMHYeCcKMe CBOMCTBA KMCNOT: U3MEHEHWE OKPACKM MHAMKATOPOB,
B3aMMOAENCTBME C METAIIAaMN, OKCUAAMU U TMAPOKCUAAMM METANIOB U CONAMM.
MoneKynapHble U WOHHble (MO/HbIE M COKPALLEHHbIE) YPaBHEHUA peaKLUi.
XMMUYECKUIN CMbIC/T COKPALLEHHbIX YpaBHEHMN. YC/I0BMA NPOTEKAHMA peakumi
MeKAY 3N1IeKTPOAUTaMM A0 KOHLA. PAjg aKTMBHOCTM METaNN0B.

Obuwme Xxmmmyeckme CBOMCTBA LLLENOYEN: B3aMMOAENCTBME C KUCAOTaMM,
OKCMAAMWU HemeTannos, conamu. Obwme XMMMYECKMe CBOMCTBA HEPACTBOPUMbIX
OCHOBAHWI: B3aMMOAENCTBUE C KNCNOTAaMM, Pa3NIoXKEHME NPU HarpeBaHUn.

Obuwme XMMWYECKMe CBOMCTBA CPeAHMX CONen: B3aUMOAENCTBME C
KUC/IOTaMU, LWEeNoYamu, CONAMU U MeTannamu. Bsanmoaencreme KUCNbIX conem
CO LWenovyamm.



'MAaponns, Kak 06MeHHOe B3aMMOZENCTBUE coel € BOAOU. Mnaponns conm
CUNBbHOTO OCHOBAHMA U cNaboi Kucnotbl. MTmaponns conn cnaboro oCHOBaHUA U
CUNbHOM Kncnotbl. Lkana pH.

CBOMCTBA KMC/IOT, OCHOBAaHWI, OKCMAOB M CONEN B  CBETe Teopuwu
NEKTPONUTUYECKOM  AMCCOUMALMM U OKUCUTENIbHO-BOCCTAHOBUTE/IbHbIX
peakuunn.

DemoHcTpauun.

e lcnbiTaHWe BELWECTB U UX PAaCTBOPOB HA 3/1EKTPONPOBOAHOCTb.
e 3aBMCMMOCTb 3/1IEKTPONPOBOAHOCTU YKCYCHOM KUCNOTbI OT KOHLEHTPaLUN.
e [lBUXKEHME OKPALIEHHbIX MOHOB B 3/1IEKTPMYECKOM Noe.
e OnpeaeneHue xapakTepa cpeabl B pacTBOPaXx CoJei.
JNabopaTtopHbie onbITbl.

13. Aunccoumnauma cnabbix SNEKTPOANTOB Ha NPUMEPE YKCYCHOM KUCOTbI.
14. 3meHeHne OKPaCKM MHOMKATOPOB B KMCIOTHOM cpeae.
15.PeaKkuma HerMTpaan3aLmmn pacTeopa WENOUYN PA3TNYHBIMU KUCAOTaMMN.

16. MonyyeHue rngpokcmaa meau(ll) n ero B3aMmoaencTesme ¢ pasINYHbIMK
KMCNOTaMu.

17. B3amoZencrame CUAbHbIX KUCOT ¢ okcnaom meau(ll).
18-20. B3aumoaencrBne KUCAOT C MeTaN/IaMM.

21. KayecTBeHHanA peakumna Ha KapboHaT-NOH.

22. NonyyeHne CTyAHA KPEMHUEBOW KUCNOTbI.

23. KayecTBeHHasA peakumna Ha xnopua- uam cynbdaT-uoHbI
24. U3meHeHne OKpacKn MHANKATOPOB B LLLEJIOYHON cpeae.
25. B3anmopgencTeme Wenoden ¢ yriekncabiM rasom.

26. KayecTBeHHaa peakuua Ha KAaTMOH aMMOHMUA.

27. NonyyeHune rngpokcnga meau(ll) n ero pasnoxkeHue.
28. B3anmopaeiictBme KapboHATOB C KUC/IOTaMM.

29. MonyyeHune rnagpokcnaa xenesa(lll).



30. B3aumopaeincreme Kenesa c pactsopom cynbdata megu(ll)
MpakTuueckue paboTol

1. CBOMCTBA KMCNOT, OCHOBAHWI, OKCMAOB M COIEN B CBETE TEOPUMU
3/1EKTPO/IUTUYECKON AMCCOLMALNU U OKUCANTENBHO-BOCCTAHOBUTE/NbHbIX
peakumi

Hemetannbl n Ux coeguHeHUA

CTpOEHMe dTOMOB HEMETAIZI0B U UX NOJ0XKEHUE B nepMOﬂ,M‘-IE‘CKOﬁ
cucreme. Pag IANEKTPOOTPULATENBHOCTN. KpVICTaﬂﬂM‘-IECKME pE‘LLIéTKM
HEMETAaN/I0B — MPOCTbIX BELWLECTB. A!'InOTpOHMFl n eé NPUYUNHBLI. dusnyeckune
CBOMCTBA HEMETa/N/10B. O6m,v1e XMMmun4yeckme CBOMCTBA HEMETaNN0B:
OKuUcanTeibHbleé N BOCCTaHOBUTEJIbHbIE.

[anoreHbl, CTPOEHNE UX aTOMOB M MONeKyn. PUsnyeckme U XMmmyeckue
CBOMCTBA ranoreHoB. 3aKOHOMEPHOCTM W3MEHEHMA CBOWCTB TraJIOTEHOB B
3aBMCMMOCTM OT MX nonoxeHumsa B [lepuoanyeckon cucteme. HaxoxaeHue
rasioreHoB B NpMpoae 1 ux noaydyeHue. 3HayeHne n NpUMeHeHme raJoreHos.

FanoreHoBOAOPOAbl U COOTBETCTBYIOLWME MM KUCAOTbl: NAaBUKOBaA,
consHasa, bpomoBoaopoaHan, uMoaoBoaopoaHas. lanoreHuabl. KavecTBeHHble
peakuMn Ha ranoreHna-uoHbl. [puMeHeHMe COoeAMHEHUI TanoreHoB U WX
6uonoruyeckan posb.

Obuwana xapaktepuctuka anemeHtoB VIA-rpynnbl. Cepa B npupoae un eé
nonyyeHme. ANNOTPOMHbIE MOANMOUKALUMKM Cepbl U UX CBOMCTBA. XMMMUYECKUE
CBOWCTBA CEPbI N €€ NPUMEHEHMUE.

CepoBoAopoOA: CTPOEHNE MONEKY/bI, PUIMYECKME U XMMUYECKME CBOICTBA,
nonyyeHne u 3HavyeHue. CepoBogopoaHaa Kucnota. Cynbduapl U UX 3HAYEHMe.
NlomuHodopbl.

Okcug cepobi(lV), cepHucTas KucnoTa, cybduTbl. KauecTBeHHaA peakuma Ha
CyNbOUT-MOH.

Okcug cepbi(VIl), cepHasa KucnoTa, cynbdatbl. Kpuctannormgparbl.
KauectBeHHas peakuuna Ha cynbdaT-UoH.

CepHana KUcnoTa — CUAbHbIN anekTpoauT. CBoiicTBa pa3dbaBneHHOM cepHO
KMCNOTbI, KaK TUMUYHOM KUCNOTbI: B3aMMOAENCTBME C MeTan1aMn, OCHOBHbIMU U



amdOTEPHbIMM  OKCMAAMW, OCHOBAHMAMKU W amMOTEPHbIMU TUAPOKCUAAMM,
conamu. KauectBeHHas peakums Ha cynbdaT-MUoH.

Ob6wan xapaKkTepucTMka anemeHToB VA-rpynnbl. A30T, CTPOEHWE aTOMa U
MOIeKYyNbl. PU3NYECKME U XMMUYECKME CBOMCTBA M NMPUMEHEHMe a30Ta. A30T B
npupoae n ero buonornyeckas posb.

AMMUaK, CTpOoeHNE MOJIEKY/bI U CI)M3M‘-I€CKM€ CBOMCTBA. AMMMAYHanA BO/Aa,
HaLIJaTprHbIﬁ cnupt, mMAapat aMMmaka. ,ﬂ,OHOpHO-aKLI,EI'ITOprIl‘;I MeXaHNU3M
O6pa3OBaHVIF| KaTMOHA aMMOHMA. BoccTaHOBMTE/IbHbIE CBOMCTBA amMMaKka. Conum
dMMOHUNA N UX TPUMEHEHNE. KauecTtBeHHaA peakuna Ha KaTMOH aMMOHMUA.

OKcmabl a30Ta: Heconeobpasyowme U KUCNOTHble. A30TUCTaA KMUCAOTa M
HUTPUTbI. A3OTHAA KUCNOTa, €€ NoSy4eHne n CBOMUCTBA. HuTpaTsl.

docdop, ctpoeHne atoma wu annotponua. Pocomabl. PocduH. Okcmg
docdopa(V) n optodpocdopHaa Kucnota. Pocdatbl. PochopHble yaobpeHus.
MHceKTnumnabl.

Ob6uwan xapakTepuctmka anemeHToB IV A-rpynnbl: 0COBEHHOCTU CTPOEHMUA
aTOMOB, MNPOCTbIX BELWECTB U COeAMHEHUA B 3aBUCMMOCTM OT MOJIOXKEHUA
anemeHTOB B lNepuoaunyeckoit cucteme. Yrnepog. AnnoTponHble moanduKkaumm:
anmas, rpadut. AMoOpPHbIN yriepoa U ero copTa: Caxa, akTMBMPOBAHHbIN YroJib.
Apcopbuma. Xummyeckune cBOMCTBa yrnepoaa. Kokcoxmmmyeckoe npom3BoacTBO U
ero npoaykums. Kapbuapl.

Okcnpg, yrnepopa(ll): ctpoeHne monekynbl, NOAYYEHUE W €ro CBOWCTBA.
Okcupg, yrnepoga(lV): ctpoeHne moneKkynbl, NoAy4YeHMe M ero CBOMCTBa. YrosabHas
Kucnota. Conn yronibHOM KMCNOTbI: KapboHaTbl U rMapokapboHaTbl. TexHU4Yeckan
M NuLeBas coaa.

HeopraHnyeckme n opraHmn4yeckune Bellectsa. Yriesogopoabl. Xumuyeckoe
CTpoeHmne opraHM4eCKnxX BeLWEeCTB, Kak NOPAAOK CoeaMHEHNA aTOMOB B MOJ1EKY/1E
Nno BaNEHTHOCTW.

MeTaH, 3TaH, Kak npeaenbHble yrnesogopoabl. ITUAEH U aueTUNeH, Kak
HenpegenbHble (HeHacbiweHHble) yrnesoaopoabl. [opeHue yrn1eBoAoposos.
KauyecTBeHHble peaKkunmn Ha HenpeaebHble COeAUHEHUS.



3TUNOBLIM CNUPT, €ro nojsy4yeHue, NPUMeEHeHMEe W PUusnonornyeckoe
aenctene. TpExaTOMHbIM  CNUPT  TANUEPUH. KayecTBeHHana peakuua Ha
MHOTOaTOMHbI€ CMMPTbI. YKCYCHas — NPeAcTaBUTE b K/lacca KapboHOBbIX KUC/OT.

KpemHuin, cTpoeHMe ero atoma W CBOMCTBA. KpemHuit B npupose.
Cunnunabl u cnnaH. Okena kpemHua(lV). KpemHmneBasa KMcnoTa 1 eé conu.

NMponssoacTso CcTeKkna 7 LeMeHTa. Mpoaykuuna CUNINKATHOMN
NPOMbBILWAEHHOCTU:  ONTUYECKoe BOJIOKHO, KepamuKa, ¢apdop, dasaHc.
OnTuyeckoe BOJIOKHO.

HemeTtannbl B npupoge. OpakunMoHHasA NeperoHKa KMAKOro Bo3Ayxa Kak
cnocob nosiyd4eHus Kucnopopaa, as3oTa, aproHa. MonydeHue pocdopa, KpeMHus,
XN0pa, MoAa. DNEeKTPoIM3 PacTBOPOB.

Mony4yeHUe CepHON KUCNOTbl: CbIPbE, XMMW3M, TEXHOJIOTMYECKana CXema,
MEeTOoA, KUMALLEro cNoA, NPUHUMMbI Ten100bMeHa, MPOTUBOTOKA U LIMPKYAALUMK.
Oneym. Mpoun3BoACTBO aMMMaKa: CbIPbE, XMMU3M, TEXHOIOTMYECKAN CXEMA.

OemoHcTpauum

e Konnekuua HemeTannos.

e Mogenn KPUCTAaN/IMYECKUX  PELETOK  HeMeTannoB: aTOMHble U
MOJIEKYNAPHbIE.

e (O30HATOpP W NPUHLMNBI €ro PaboTbl.

e [OpeHMe HemMeTannoB — MNPOCTbIX BewecTB: cepbl, ¢ochopa, APEBECHOrO
yrns.

e (O6pasLbl rANOreHOB - NPOCTbIX BELLECTB.

e B3aumogencreme raioreHoB ¢ MeTaanamu.

e BbiTecHeHMe xn1opa Bpomom nan noga ns pacTBOpPOB UX CONEN

e Konnekuma npupogHbIX COegUHEHMIN XN0pa.

e B3aumopencreme cepbl C MeTaNNaMM.

e [OpeHMe cepbl B KNCAOPOAE

o Konnekuma cynbPuaHbIX pya,.

e KayecTBeHHadA peakuma Ha cynbPua-noH

e (ObecuBeuynBaHME OKPALLEHHbIX TKAHEN U LLBETOB CEPHUCTLIM Fa3oM.

e B3aMmoaencTeme KOHLEHTPUPOBAHHOM CEPHOM KUCNOTbI C MeAbHO.

e O6yrnMBaHME OpPraHMYECcKMX BeLW,ecTB KOHUEHTPUPOBAHHON CepHOM
KMUCNOTOW.

e [lnarpamma «CocTtaB BO34yxa».

e BugeodparmeHTbl n cnangbl «Tnubn 6asapbi».

e [lonyyeHune, cobmpaHMe U pacno3HaBaHME aMMMaKa.



Pa3noxeHne buxpomata aMMOHMUA.

B3anmopgeictenme KOHUEHTPMPOBAHHOM a30THOM KUCNOTbI C MeAbHO.
fopeHne 4EpHOro nopoxa.

Pa3no)eHne HUTpaTa KanA U TOpeHMe APEBECHOIO YroibKa B HEM
O6pa3ubl NpMpoaHbIX coeanHeHnn pocdopa.

lfopeHne pocdopa Ha BO3Ayxe U B KUCNOPOAE.

MNonyyeHune 6enoro pocdopa n ncnbiTaHNE ero CBOMUCTB

Konnekumsa «O6pasybl NPUPOAHbIX COeAMHEHNIN yrnepoaa»

MNoptper H. [A. 3enuHckoro. [lornoweHne axKTUBUPOBAHHbIM YINEM
PaCTBOPEHHDbIX BELLECTB UM ra30B.

YCcTponcTBO NpoTUBOrasa.

Mogenn monekyn MmeTaHa, 3TaHa, STUAEHa M aueTUIeHa.

B3amopencteume aTuneHa ¢ 6pomHoM BoAOM M PacTBOPOM NepMaHraHaTa
Kanus.

Obwmne xmumnyeckne CBOMCTBA KUCNOT Ha NPUMEPE YKCYCHOM KUCNOTbI.
KauecTBeHHas peakuma Ha MHOrOaTOMHbIe CNUPTLI.

Konnekyma «O6pasLbl NPUPOAHbIX COEAUHEHUN KPEMHUAY.

Konnekums ctekna, Kepammkm, LemMeHTa U U3genmm nus Hux.

Konnekums npoayKunm CUIMKaTHOM NPOMbILLIEHHOCTH.

BuaeodpparmeHTbl u cnaiiapl «[pon3BoACTBO CTEKNA U LeMEHTa».
Konnekums «MpupoaHble coeanHEHUA HEMETANIOBY.

BunoeopparmeHtol n cnamabl  «PpaKUMOHHAA MNEpPeroHka XWUAKOro
BO34yXa»

BupeodpparmeHtol u cnangbl «lonyyeHne Bogopoda, Kucaopoga U
raN0reHoB 3NEeKTPOAUTUYECKMM cocobom».

Mogenun annapaToB oA NpPoM3BOACTBA CEPHOM KMUCIOTbI.

Mopaenb Kunawero cnos.

Mogenb KONOHHbI CMHTE3a aMMMaAKa.

BnaoeodpparmeHTbl U cnamgbl «[pon3BoaCcTBO CEPHOM KUC/IOTbIM.
BuaeodparmeHTbl 1 cnaiigbl «Npon3BoACcTBO aMMUAKaA».

Konnekyma «Cblpb€ gna NONy4eHMUA CEPHON KUCNOTbI».

NabopaTtopHblie onbITbI

31. Pacno3HaBaHWe ranoreHUA-MOHOB.

32. KauecTBeHHble peaKkumn Ha cynbdaT-UOoHbI.

33. KauecTBeHHaA peakuma Ha KATUOH aMMOHMUA.

34. XuMnyecKkmne CBOMCTBA a30THOM KUCNOTbI, KaK 3/1EKTPOINTA.

35. KayecTBeHHble peakumun Ha ¢pochaT-uoH.



36. NMonyyeHmne n CBOMCTBA YroIbHOM KUCNOTbI.
37. KauectBeHHaA peakunsa Ha KapboHaT-MOH.
38. MponycKkaHne yrnekncaoro rasa Yyepes pacTBop CUIMKATa HaTpUA.
MpakTuueckue paboTbl
2. 3yyeHne cBOMCTB CONAHOM KUCNOTbI.
3. I3yyeHne CBONCTB CEPHOM KNCNOTbI.
4. NMonyvyeHne ammmnaka n nsyyeHme ero CBOMCTB.
5. NonyyeHmne yrnekncnoro rasa n n3ydeHue ero CBOMCTB.
Metannbl u nx coeguHeHUn

MNonoxeHne meTtannos B [lepnoanyeckon cUCTEME XMMUYECKUX anemeHToB . U.
MeHpgeneeBa, CTpoeHMe MX aTOMOB W Kpuctannos. MeTannnyeckaa CBA3b WU
METaNNIMYeCcKas KpUCTaninyeckaa pewétka. Pusnmyeckne cBOMUCTBA MeTaNOB:
3/IeKTPO- M TEen/onpoBOAHOCTb, OTpPa)Kalollaa CcnocobHOCTb, MNNACTUYHOCTb.
Cnnasbl YEPHDbIE U LBETHbIE.

MeTannbl KaK BOCCTAHOBUTENWN. INEKTPOXMMUYECKUU  PAL,  HANPAXKEHUN.
B3anmopenctene meTannioB C HemeTa/slaMu, OKCMAAMMU, KUCAOTaMU, CONAMM.
AntommnHoTepmumA.

CTpOGHI/Ie daTOMOB U MNpPOCTbIX BewecCTB UWeE/NNO4YHbIX METANINOB. 3aBMCMMOCTb
(I)I/I3I/I‘-I€CKMX N XMMUYECKUX CBOMCTB WEeNOYHbIX METasl1IoB OT 3apAn0B AAep UX
aTomoB. Okcnabl u MapoKkcnabl WeN0YHbIX METANN0B, UX NONYHEHUE, CBOﬁCTBa,
npuMeHeHHne. BaxkHenwue conm LLENOYHbIX MeTannosB, NX 3Ha4eHne B XUBOU U
HEeXXNBOM npupoae n B XM3HM 4YenoBeKa.

CTpOEHMe aTOMoOB W TMPOCTbIX BewectB WeaA04YHO3eME/IbHbIX META/IN10B.
3aBMCMMOCTb (I)I/I3I/I‘-I€CKMX N XMMUNYECKNX CBOUCTB LLLeNOYHO3EME/IbHbLIX METANN1I0B
OT 3apAaoB A4ep UX aTOMOB. Okenabl wn MapokKkcnabl Weno4YHo3emMe/IbHbIX
MeTannos, X NOAy4eHue, CBOMCTBA U npumeHeHue. BakHenwue conm LWENOYHO-
3eémMeJibHbIX METANN0B, UX 3HAYEHUE B nNpupoae n XM3HU 4eaoBekKa. Kap60HaTbI “n
I'I/I,CI,pOI-(ap6OHaTbI Ka/buunAa.

ECTKOCTb BOAbI: BpEMEHHAA M NOCTOAHHAA. Cnocobbl YCTPAaHEHNA BPEMEHHOM
YKEcTKoCcTU. CNocobbl yCTPpaHEHMA NOCTOAHHOM }KECTKOCTU. MIOHUTDI.



CoeguHeHMA antOMUHWA B npupoge. XMMUYECKME CBOMCTBA  A/IIOMUHMUA.
OcobeHHOCTM OKCHAA M TMOPOKCMAA aNtOMUHUA Kak amdOTEPHbIX COeaUHEHUMN.
BakHelwume conun antomumHuma (xnopua, cynbdat).

OcobeHHOCTM cTpoeHMAa aToma xenesa. Keneso B npupoge. BarkHenwmne pyapl
xenesa. OKemgbl 1 rnagpokeuabl Kenesa(ll) n xenesa(lll). Conn xenesa(ll) u
xenesa(lll). ObHapyXeHMe WMOHOB KAaTMOHOB esfie3a B pacTBope. 3HayeHue
COeMHEHWNN Kenesa.

Koppo3ua xmummnyeckan u aneKTpoxXmmmyecKkan. 3almTa MeTanioB OT KOPPO3UH.

MeTannbl B npupoge: B cBob60oAHOM BuAe U B BMAE coeAuHeHUN. MoHATHe o
MeTannyprum. YépHas M uBeTHas  MmeTannyprua.  upometannyprus,
rMOPOMETANNYPrus, anekTpometannyprusa. JlomeHHbit npouecc. MepepaboTKa
YyryHa B CTa/lb. DNIEKTPO/IN3 PaCnIaBoB.

AeMmoHcTpauumn

e B3aumopgencTene HaTpUA, MMTUA N KaNbLMA C BOLOW.

e [OpeHue HaTPUA, MarHuA 1 XKenes3a B KUCN0POAE.

e BcnblWwKa TEPMUTHON CMecH.

e B3aumopencTBme cmecu NOPOLLKOB CEPbI U ¥Kenesa, UMHKa M cepbl.

e B3aumopgencTBue aIlOMUHUA C KUCNOTaMMU, LWEeNoYaMn 1 BOAOMN.

e B3aumopgencTeue Kenesa n meam C XJ1I0POM.

e B3aumopenctesme meau C KOHLEHTPMPOBAHHOW CEPHOM KUCNOTOM WU
a30THOM KMcnoTtom (pa3baBneHHON U KOHUEHTPMPOBAHHOMN).

e OKpacka N1aMeHn CoegMHEHNAMM LENOYHbIX METAN/O0B.

e OKpacka NnameHUn coeauHEHUAMM LWENOYHO3EMENbHbIX METaNN0B .

e [aweHMe N3BeCTN BOOOMN.

e [lonyyeHune KECTKOM BOAblI B3aMMOAENCTBMEM YINIEKMUCNONO C N3BECTKOBOM
BO/ION.

e YcTpaHeHMe BPEMEHHOM XECTKOCTM KnnsyeHnem n nobaBkoi coapbl.

e YcTpaHeHMe NOCTOAHHOM KECTKoCcTM fobaBKom coapbl.

e MOHUTbI M NPUHUMN UX AeNACTBUA (BMAEODPArMEHT).

e Konnekumna npupogHbIX COeAUHEHMUIN aItOMUHUA.

e BuaeodparmeHTbl n cnanmabl «OKCna aNtoMUHUA N ero MoaNPUKALUNY.

e [lonyyeHne amdpOTEpPHOro rMAPOKCUAA ANOMUHUA U UCCNeaoBaHWE €ero
CBOMCTB.

o Konnekuma «XMMMUYECKNE NCTOYHUKN TOKa».

e Pe3ynbTaTbl AANTENBHOMO 3KCNEPUMEHTA NO U3YYEHUIO KOPPO3UK CTasIbHbIX
n3genui B 3aBUCUMOCTU OT YCNOBWUIA NPOLLECCOB.



e BocctaHoBneHne megm 13 okenpa mean(ll) sogopoaom.

e BuaeodparmeHTbl M cnanabl «[1pon3BoACTBO YyryHa U CTaIn».

e BuageodparmeHTbl U cnamabl «M3genma u3 yyryHa v cTanm».

e BupgeodparmeHTbl n cnangpbl «[pon3BOACTBO aIOMUHUAY.
JNaboparopHbie onbiITbl

39. BsaumopencTteume Kenesa c pactsopom cynbdata meau(ll).

40. Nony4vyeHne N3BeCTKOBOM BOAbI M OMbITbl C HEN.

41. MNonyyeHune ruapokcnaos xenesa(ll) v (111).

42.Ka4yecTBeHHble peaKkuMm Ha KaTUOHbI XKenesa.

MpaKTnueckue pabotol

6. Mony4yeHme XKecTKom BoAgbl 1 cnocobbl e€ ycTpaHeHus.

7. PeweHune aKcnepMmeHTanbHbIX 3a4a4 No Teme «MeTtannbi».
Xmua n okpy»KaroLlana cpeaa

CtpoeHne 3emnn: A[pO, MaHTUA, 3€MHAs KOopa, WX XMMMUYECKUMMA COCTaB.
Nntocdepa n eé xummyeckmn coctaB. MuHepanbl. Pyabl. OcagoyHbie Nopoapbl.
MonesHble uckonaemole. XMMUYECKMA COCTaB rmgpocdepbl. XMMMUYECKUIM COCTaB
atmocoepbil.

MCTOYHMKM XMMMYECKOro 3arpAasHeHusa OKpyKatowen cpeapl. [nobanbHble
3KOJIOrMYECKME Npobnembl 4YenoBeyecTBa: MAPHUKOBbLIN 3OdEKT, KUCNOTHblE
A0XAM, 030HOBblEe Ablpbl. MexXayHapoaHoe COTPYAHNYECTBO B 06/1aCTM OXpaHbl
OKpY*KatoLen cpeabl OT XMMUYECKOTo 3arpsA3HeHUA. «3e1EHan XMMUA».

AemoHcTpauumn

e BupgeodparmeHTbl n cnanapl «CtpoeHme 3emMin n eé XMMUYECKUI COCTaB».
e Konnekumsa MMHEPaANoB 1 FOPHbLIX MOPOA.
e Konnekuua «Pyabl MeTannos».
e BuaeodparmeHTbl M cnangbl «lnobanbHble 3KoNOrMYecKne npobaemsl
yesioBeyecTBa».
NabopartopHbie onbiITbl

43. N3y4yeHue rpaHuTa.



0606uweHne 3HaHUIT N0 XMMKUM 33 KYPC OCHOBHOM WKoAbl. MoarotoBKa K
OCHOBHOMY rocyAapCcTBEHHOMY 9K3aMeHY

CTpoeHue aTtoma B COOTBETCTBMM C MOJIOKEHMEM XMMWYECKOrO 3/1eMEeHTa B
Mepuoanyeckon cucteme. CTpoeHMe BeLlecTBa: XMMUYECKas CBA3b W
KpUCTananyeckme pelléTkn. 3aBUCMMOCTb CBOMCTB 06Pa30BaHHbIX 3/ieMeHTaMu
MPOCTbIX BELLECTB (MeTannoB, HEMETaNNoB, 61aropoAHbIX ra3oB) OT MONONKEHMUA
anemeHToB B [lepuogmyeckoin cucteme. TMNONOrMA HEOPraHUYECKUX BELLECTB,
AeNeHne ux Ha Knaccbl 1 rpynnbl. MNpeactaBuTenu.

MpU3HaKM U yCNOBMA NPOTEKAHUA XMMUYECKUX peakLMn. TUNONOrNA XUMNYECKNX
peakunim No  pPasAMYHbIM  OCHOBAHMAM. Peakuum  MOHHOro  obmeHa.
OKMCANTENbHO-BOCCTAHOBUTE/IbHbBIE PEAKLUN.

XMMUYECKMe CBOMCTBA NPOCTbIX BELLeCTB. XapaKTepHble XMMMYECKME CBONCTBA
coneobpasyowmx OKCUA0B, TMAPOKCMA0B (OCHOBAHUIA, KUCNOT U amdOTepPHbIX
rTMAPOKCUAOB), CONEN.



