MWHWUCTEPCTBO MPOCBELLEEHMA POCCUNCKOWN ®EAEPALMM

MyHULUMNanbHoe BroaxeTHoe 06 eobpasoBaTesibHOE yupeKaeHne

ropoackoro okpyra TonbaTTn

«'MmHasma Ne 35»

NMPUHATA negarorndyeckum cosetom MBY «'mmHasma Ne 35» MpoTtokon Ne 1 ot «29» 08 2024 r.
YTBEPXAEHA Ounpektop MBY "TumHasma Ne 35" //1.M. Cypaesa/ Mpukas Ne 152/1 ot «02» 09 2024 .
PABOYAA NPOrPAMMA

(ID 4263275)

yuebHoro npeameta «Xumua» (yrnybaeHHbI YpoBEHb)

Ans obyyatowmxcsa 8 — 9 Knaccos

r.o. Tonbartu, 2024

NOACHUTE/NBHAA 3AMNUCKA

Mporpamma no XMmum 0CHOBHOTO 0bLero obpasoBaHus (yrnyb6aEHHbIN YpOBEHb) COCTaBAEHa HA OCHOBE
TpeboBaHUI1 K pe3yabTaTam OCBOEHMA OCHOBHOM 06pa3oBaTesIbHOM NPOrpaMmbl OCHOBHOrO 06LLero
obpaszoBaHus, npeactasneHHbix B PrOC 00O, ¢ yyeTtom denepanbHOMN paboyeit nporpammel
BOCMUTaHMA.

Mporpamma no xmmmm paspaboTaHa C Le/ibto OKa3aHUA METOAMYECKOM MOMOLLM YYUTENIO B CO34aHUU
paboueit nporpammbl No y4ebHOMY npeameTy.

Mporpamma no xumuu gaéTt npeacTaBaeHue o Lensx, obuiein ctpaternm obyyeHuns, BOCNUTAHMA U
pa3suTUa obyyarowmxca cpeacteamm yuebHoro npeameTa, onpegensert obssaTesibHoe npeameTHoe
COAEep’KaHue, ero CTPYKTYpY No pasgenam U Temam, pacnpegesieHne no Kaaccam, pekomeHayemyto
NocneA0BaTeNbHOCTb M3YHEHMA XMMUU C YHYETOM MEXMNPEAMETHbIX M BHYTPUNPEeAMETHbIX CBA3EN,
JIOTMKM y4yebHOro npoLecca, BO3pacTHbIX 0cobeHHOCTel obyyatowmxca. B nporpamme no xummm
YYUTbIBAIOTCA BO3MOMKHOCTM y4ebHOro npeameTa B peanmsaumm TpeboBaHuit K N1aHUpyembim
JINYHOCTHbBIM, METaNpPeAMETHbIM U NPeaMETHbIM pe3y/ibTaTam 0byyeHns u B GopMMUPOBaHMM OCHOBHbIX
BMA0B y4ebHO-N03HaBaTe/IbHOM AeATebHOCTM 06yYatoLWEerocs No 0CBOEHMIO y4e6HOro cofepKaHus.

M3yyeHne XMMun Ha ypoBHE OCHOBHOIO 061 ero 06pasoBaHMA OPUEHTUPOBAHO HA OBLLEKYALTYPHYIO
NOAroTOBKY, HE06X0AMMYIO ANA BbIPaBOTKM MUPOBO33PEHUYECKMX OPUEHTUPOB, Pa3BUTUA
WHTENIeKTYa/IbHbIX CNOCOBHOCTEN U MHTEPECOB 06YYatOLLMXCA, HA MPOAO/IKEHNE 0byYeHUA Ha YPOBHE
cpegHero obuiero obpasoBaHus.

3HaHWE XMMWUK CAYKUT OCHOBOM A5 GOPMUPOBAHNA MUPOBO33PEHMA 0OYYatoLLErocs, ero
npeacTaBAeHnn 0 maTepuasbHOM egMHCTBE MUPA, BaXKHYIO POJIb UFPatoT GopmMUpyeMble XMMUEN
npeAcTaBAeHMA O NPEBPALLEHUAX SHEPTUN U BELLLECTB B NPUPOAE, O NYTAX peleHuns rnobasbHbixX
npobsiem ycToOM4YMBOro pa3BUTUS Ye/I0BEYECTBA — CbIPbEBOM, SIHEPTreTUYECKON, NPOA0BO/IbCTBEHHOM
npobaem, npobaembl 3KoNornMYeckoi 6esonacHocTH, Npobaem 34paBOOXPAHEHNUA.



N3ydyeHne xumumn:

CnocobCcTByeT peanmnsalmm BOSMOXKHOCTEN 417 CaMOopasBUTUA U GOPMUPOBAHMA KYAbTyPbl IMYHOCTU
obyuatowmxca, nx obuen n pyHKUMOHaIbHOM rPaMOTHOCTY;

BHOCUT BKN1a4, B POPMUPOBAHME MbILLNEHNA M TBOPYECKMX CNOCOOHOCTEN 0OYYatoLWMXCA, HAaBbIKOB UX
CcamocToATeNbHOM yY4ebHON AeATeNbHOCTUN, SKCMEPUMEHTANIbHBIX U UCCNeA0BaTENbCKUX YMEHWA,
HeobXxoAMMbIX KaK B MOBCEAHEBHOM KU3HU, TaK U B NPOPeccMoHaIbHON AeATEeNbHOCTY;

3HAaKOMMUT CO cneundUKon Hay4yHOro MblLLIEHWUSA, 3aKNaAblBaeT OCHOBbI NPeACcTaB/AeHUI 0 eAMHCTBE
npUpoAbl 1 YesloBeKa, ABAAETCA KAOUYeBbIM 3Tanom B GOpMUPOBAHNN €CTECTBEHHO-Hay4YHOM
rPamoTHOCTU 0byyaloLLnXCs;

CI'IOCO6CTBV€‘T CI)OpMMpOBaHVHO LEeHHOCTHOIoO OTHOLWEHWA K eCTeCTBEHHO-HAay4YHbIM 3HAaHUAM, K Npupoae,
K 4enoBekKky, BHOCUT cBOM BKNna4 B sKoN0rnm4yeckoe 06paaoBaHme o6yqa+om,mxcs|.

[JaHHble HanpaBaeHusa B 0bydeHnn xummnmn obecnedymsatoTca cneunuduKon cogepanua npegmeTa,
KOTOpPbIM ABNSETCA Negarormyeckm aaanTMpoBaHHbIM OTPaXKeHNeM onpeaeneHHoro sTana passuTms

XUMUn.

Yrny6néHHbIN KypC XMMMUU OCHOBHOTMO 06L1ero o6pasoBaHMa OPMEHTUPOBAH HAa OCBOEHME
06yYaloWMMMCA CUCTEMbI NEPBOHAYAJIbHBIX MOHATUIA XMMUM, OCHOB HEOPraHUYECKON XUMUN,
OCHOBOMOJIaraloWmMx NPeACTaBAeHU 06LEN XMMUM U OTAENbHbIX 3HAYMMbIX MOHATUIN OpraHMYECKon

XUMUn.

CTpyKTypa coepKaHua NporpaMmbl N0 XMmun cdopmmnpoBaHa Ha OCHOBE CUCTEMHOIO NOAX0Aa K eé
nsyyeHuto. CoaeprkaHne CKNaablBAeTCA U3 CUCTEMBI MOHATUIN O XMMUYECKOM 3/1IEMEHTE U BELLECTBE U
CUCTEMbI MOHATUI O XMUMUYECKOMN peakumn. Obe 3TU CMCTeMbl OPraHM30BaHbl MO NPUHLUMNY
nocneaoBaTeIbHOro Pa3BUTUA 3HAHWU HA OCHOBE TEOPETUYECKUX NPEeACTaBNEHNIN PA3HOIO YPOBHSA:

aTOMHO-MOHEKyﬂHpHOﬁ TEOPUN KaK OCHOBbI BCEIo eCTECTBO3HAHUA;
I'Iepmop,w-leCKoro 3akoHa [.N. MeHaeneesa Kak OCHOBHOMO 3aKOHA XMMUW;
Y4€HUA O CTPOEHUNN aTOMa U XMMMUYECKON CBA3N;

I'Ipe,CI,CTaBHEHMﬁ 06 3HEKTpOIWITW-IECKOﬁ anccoumaulmm BelwecTts B pacTtBopax,
0 XMMMYECKOMN KMHETUKE U TEPMOANHAMUKE.

B oCHOBY TEOPETUYECKMX 3HAHUI NONOKEHDBI SMMUPUYECKM NONYYEHHbIE GaKTbl. TEOpEeTUYECKNE 3HAHMSA
pa3BMBalOTCA NOC/AeA0BaTE/IbHO OT OAHOIO YPOBHA K Apyromy 1 obecrnednsaloT obydatommes
BO3MOKHOCTb OOBACHATL U NPOrHO3MPOBATL CBOMCTBA, CTPOEHME U 061aCTM NPAKTUYECKOTO
NPMMEHEHMA U3yYaeMblX BELLECTB.

OcBOeHME coaeprKaHUs NPOrpammbl MO XMMUM NPOUCXOANUT C UCMONb30BAHUEM 3HAHWUI U3 paHee
N3yYeHHbIX y4ebHbIX NpegMeTOB: OKpYKatowmii mmnp, buonorua, dusmnka, matemaTtuKa, reorpadms,
TEXHONOMMA, UCTOPUA.

Mporpamma ocHOBHOro obuero o6pasoBaHMA NO XMMUM (Yr1yHONEHHBIN YPOBEHb) OPUEHTMPOBAHA Ha
coxpaHeHue dyHAaMEHTaNbHOIO XapaKTepa obpasoBaHusa, cneundmkm yyuebHoro npeameTa m



obecneyeHue ycrnewHoro obyyeHu1s Ha cieaytoLem YpoBHe obpa3oBaHuMA. B nporpamme no xummm
peanunsyeTcsa pasBMBalOLLAA M NPAKTUYECKasA HanpaBAeHHOCTb 06yveHMa xumun, andpdepeHumnauma
0by4YeHus, BKAOYAOLWAA NPOPUIbHYIO NOATOTOBKY 0ByYatoWwmMxca 1 nocaeaytollee camoonpesesieHme B
Bblbope HanpassieHns 0byyeHna B NpodPpUAbHbLIX Knaccax.

YrnybnéHHoe n3yvyeHme XMmmnmn cnocobCcTByeT peanmnsaumm 3agad npodeccmoHanbHOM OpMeHTauum 1
HanpaB/ieHO Ha NpPeAoCTaBfeHNne BO3MOXKHOCTM KaXKA0oMy 0by4datolemyca NposBUTb CBOU
WHTENNIeKTYabHble U TBOPYECKME CNOCOBHOCTM NPU U3ydyeHUM y4ebHOro NnpegmeTa, Heobxoaumble Ans
npoAoAXKeHNA 06pa3oBaHNA U AaNbHENLWEN TPYAOBOMN AeATENbHOCTH.

Mporpamma no xumuu (yraybnéHHblii ypoBeHb) npeaHasHavyeHa AN UCNo/ib30BaHWA B
06pa3oBaTeNbHbIX OpraHM3aLmMaX, peanmsyoWwmx NPorpaMmmbl guddepeHLMpoBaHHOro (yrnybnéHHoro,
NPoGUAbHOrO) N3y4eHNa oTAe/bHbIX yYebHbIX NPeaMeTOB Ha YPOBHE OCHOBHOIO 06Lero ob6pa3oBaHus.

ObpaszoBaTesibHble PYHKLUMU XUMUK, U3ydaeMol Ha yrnybieHHOM ypPOBHe, peannsytoTca B npouecce
bopMMpPOBaHMA 3HAHMIN OCHOB XMMMYECKOM HayKM KaK 061aCT1 COBPEMEHHOIo eCcTeCTBO3HAHMS,
061acTU NPaKTUYECKOM AeATeNIbHOCTM YENOBEKA U OAHOIO M3 KOMMOHEHTOB MUPOBOM KY/IbTYpbl. 3aaua
y4yebHoro npegmeTta cocTouT B GOPMUPOBAHNN CUCTEMbI XMMUYECKUX 3HAHUIM — BaXKHeNLWKnX GaKToB,
MOHATUI, 3aKOHOB N TEOPETUYECKUX MOJIOKEHUI, AOCTYMNHbIX 0606LWEHNI MMPOBO33PEHYECKOTO
XapaKTepa, A3blka HayKK, B NPUOBLLEHMN K Hay4YHbIM METOaM MO3HaHUA NPU U3yYEeHUN BELLECTB U
XMMUYECKUX peakumii, bopMUPOBaAHMM M Pa3BUTUM NO3HABATE/bHbIX YMEHUI M cnocoboB AeaTeNbHOCTH
N X NPUMEHEHUM B y4ebHO-No3HaBaTe/IbHON U y4ebHO-MCcCnen0BaTeNbCKON AeATENbHOCTN, OCBOEHUN
npasua 6e3onacHoro obpalleHma ¢ BelLecTBaMu B NOBCEAHEBHOM KU3HM.

Llenn M3ydeHnsa XMMUKM OTPaXKatoT HamnpaseHHOCTb 06yYeHMA Ha pa3BUTUE U CAMOPa3BUTME JINYHOCTH,
dbopmupoBaHME e€ UHTENNEKTA U 06LLEeN KyAbTypbl.

l/13yquMe XUMUKN HanpaBaeHO Ha A0CTUXKEHUE CaieayouwmnxX u,eneﬁ:

bopMMPOBaAHNE UHTENNEKTYA/IbHO PA3BUTOM JIMYHOCTU, TOTOBOM K Camoobpa3oBaHuIO, COTPYAHNYECTBY,
CaMOCTOATE/IbHOMY NPUHATUIO PeLeHnit, cnocobHOM aaanTMPoBaTbCs K BbICTPO MeHALWMMCA
YC/IOBUAM KU3HW;

dbopmmMpoBaHME CUCTEMbBI XMMNYECKMX 3HAHMUI KaK KOMMNOHEHTa eCTeCTBEHHO-Hay4YHOM KapTUHbI MUPA,
KaK OCHOBbI A1 MOHUMAHWA XMMUYECKON CTOPOHbI ABAIEHUI OKPYKAIOLLETO MUPA, OCBOEHUE A3bIKa
HayKu;

npuobuieHne obyyatoWmMxXca K CAaMOCTOATEIbHOM NO3HaBaTe/IbHOM U UCC/1IeA0BaTe/IbCKON AeATeNbHOCTH,
K Hay4YHbIM METOZaM NO3HaHWA, POPMUPOBAHNE MOTUBALMM N PA3BUTME CMOCOBHOCTEN K M3YYEHUIO
XUMUW;

dopmupoBaHue obuien GyHKUMOHANbHOM U eCcTeCTBEHHO-HAYYHOM rPaMOTHOCTH, B TOM YMUC/Ie YMEHUIN
06BACHATL M OLLEHMBATD SIBJIEHMA OKPYXKAIOLLErO MMPA, UCMOJIb3YS 3HAHMA U ONbIT, NOJYYEeHHble NPU
U3YYEHUWN XUMWUK, NPUMEHSATD UX NPU pelleHnn Npobaem B NOBCEAHEBHOW KU3HWU U TPYA0BOW
OeATeNbHOCTY;

pa3BuTME Y 0BYYaIOLLIMXCA MHTEPECA K U3YUYEHUIO XMMUN 1 chepam AeATEIbHOCTU, CBA3AaHHbIM C XMMUEN,
MOTUBALMA K 0CO3HAHHOMY BbIBOPY COOTBETCTBYIOLLErO NPOdUAA U HaNpPaBAEHHOCTU AafibHelLero
obyyeHus;



OCO3HaHME LEHHOCTU XMMUYECKUX 3HAHUI B }KU3HM Ye/10BEKa, NOBbILLEHME YPOBHSA 3KO/I0rMYeCcKon
KY/IbTYPbl, HEMPUATUE AEACTBUN, MPUHOCALLNX BPE, OKPYKalOLWEN cpede U 340P0BbI0 NH0AeN;

npuobpeteHme obyyaloLLMMNCA ONbITa CAMOMNO3HAHMA, KNOYEBbIX HAaBbIKOB (K/0UEBbIX KOMMETEHLUN),
HeobXxoAMMbIX ANA Pa3IUYHBIX BUAOB AEATEIbHOCTHU.

Ha yrnybnéHHoe msyyeHue yuebHoro npegmeta «Xumusa» orsoamtcs no 136 yacos B 8 n 9 knaccax (4
Yyaca B Heaento), Bcero 272 vyaca 3a ABa roga obyyeHus.

COOEPHKAHUE OBYYEHWMA
8 KNACC
lMepBOHaYanbHblE XMMUYECKME NOHATUA

Xnmuma — BarkHasa 061acTb eCTeCTBO3HAHUA M NPAKTUYECKOW AeATeNbHOCTM YenoBeKa. MpeameT XMmum.
Ponb XMMKKM B }KM3HM YenoBeKa. KpaTkue cBeeHns 06 UCTOPMM BOSHUKHOBEHUSA U PA3BUTUA XUMUN.
Xnmusa B cucteme Hayk. Tena u BewecTtsa. PUsnYeckne n XMMMYeCcKne CBOIMCTBA BELLECTB. ArperatHble
COCTOAHMA BelwecTs. [NoHATUE O TEOPETUYECKMX U IMNUPUYECKUX METOAAX NO3HAHUA B eCTeCTBEHHbIX
HayKax. NpeacTaBAeHUs O HAYYHOM MO3HAHWKU HA SMNUPUYECKOM YPOBHE: HabaoaeHWe, USMepeHme,
S3KCMepuMeHT, MoaennpoBaHue, BblumcaeHue. lNpeacrtasaneHna o HayYHOM MO3HAHMKU HA TeopeTUYEeCKoM
YPOBHe: Hay4Hble ¢paKTbl, Npobaema, rmnoTesa, Teopua, 3aKOH.

A3bIK XUMUKU. MCTOYHUKMN XMMUYECKO MHPOopMaumu.

MoHATMe 0 meTozax paboTbl C XMMMYECKMMU BelecTBamMKn. OBopyaoBaHME WKOAbHON XMMUYECKOW
nabopatopuu. NMpasuna 6e3onacHoro obpalleHns ¢ BelecTsamm M nabopatopHbiM 060pyaOBaHMEM.

YucTble BelecTBa U cmecu. MNpupoaHblie CMecu: Bo3ayX, NPUPOLHbLIV ras, HepTb, NPUPOAHbIE BOAbI,
ropHble Nopoabl U MUHepasbl. MOHATUE O FOMOreHHbIX U reTeporeHHbIX cmecax. Cnocobbl pasaeneHus
cmecelt. OuncTKa BeLecTs.

BeluecTBa v XMMUYECKME peakuun. ATOMbI U MOAEKYbI. XUMUYECKNE 31eMeHTbl. CUMBOJIbI XMMUYECKMX
anemeHTOoB. MpocTble U C0XKHbIe BewwecTBa. MeTanibl U HemeTaabl. BewecTsa MoeKyASPHOTO 1
HEMONEKYNAPHOIO CTPOEHMA.

Xumunueckas popmyna. BaneHTHOCTb aTOMOB XMMUYECKMX 31EMEHTOB. 3aKOH NOCTOAHCTBA COCTaBa
Bewects. OnpeaeneHne BaIEHTHOCTU 3/IeMEHTOB No Gopmyanam BMHAPHbIX COEANHEHUI U COCTaBAEHNE
bopmyn BUHaAPHbIX COeAMHEHWIA NO BaNIEHTHOCTM 371emMeHToB. OTHOCUTE/IbHAA aTOMHaA macca.
OTHOCKTEeNbHanA MONEKYNAPHaA Macca. MaccoBas 4015 XMMUYECKOro 31eMEHTA B COeAUHEHUMN.
HaxoxzeHue npocTtenwein Gpopmybl BELLECTBA MO MAaCCOBbIM A0O/IAM 3/1€MEHTOB.

Konndyectso Bewectsa. Monb. MonsapHasa macca. B3anmocsasb KOMYECTBa, MAacCbl U YMCNA CTPYKTYPHbIX
eavHUL, BewecTa. PacueTbl No dpopmynam XMMUYECKUX coeauHeEHNn. MonApHasn Macca CMecH BeLLLEeCTB.
MonbHadA f01Aa XMMUYECKOTO 3/IeMEHTA B coegMHeHMN. HaxoxaeHue npocTeliwen Gopmy/ibl BelwecTsa
NO MOJIbHbIM A0/IAM 3/1EMEHTOB.

dusmyeckne n xsmmmnyeckme ABneHna. Xmmmnyeckas peakumna n ee NnpusHaku. Ycnosua NpoTeKaHnA
XUMUNYECKUX peaKu,Mﬁ. 3aKoH COXpaHeEHUNA MacCCbl BelLeCTB. ATOMHO-MOJ’IeKYJ'IﬂpHaH Teopwua. Mu13sHb M



AesatenbHocTb M.B. JlToMoHOCOBa. XMMMYecKme ypaBHeHNUA. TUMbl XMMUYECKMX peaKLuii (coegnHeHus,
pasNoMKeHus, 3amelleHna, obmeHa). PacyeTbl N0 XMMUYECKMM YPaBHEHUAM.

3KcnepMmeHTalbHOe N3yYeHUe BELLECTB M ABJAEHNN. 3HAKOMCTBO C XMMMYECKOWN NOCYA0M, C NpaBuUaamm
paboTbl B nabopatopun 1 npnemamm obpalieHua ¢ nabopatopHbim obopysoBaHem. U3yyeHne u
onuncaHue Gp13nNYecKnx CBOMCTB 06pa3L,0B HEOPraHNYECKMX BELLECTB — METAN/IOB U HEMETAJI/IOB.
HabntoneHne pusmnyeckmx (nnaBneHune BocKa, TaaHUe Abaa, PaCTMpPaHUE caxapa B CTyMNKe, KUMeHne u
KOHAEHCauus BOAbl) U XMMUYECKUX (rOpeHne cBeYU, MPOKaIMBaHME MeAHOW NPOBOJIOKM,
B3aMMOZENCTBME COAbI UIN MeNa C CONAHOM KUCNO0ToN) aBneHnin. O3HakomaeHune ¢ 06pasuamu BeLwecTs
Konnyectsom 1 mosb. HabntogeHune 1 onncaHne NpU3HaKoB NPOTEKAHUA XMMUYECKMX PeaKLLUit
(pasnokeHue caxapa, B3aMMOAENCTBUE CEPHOM KMCIOTbI C XI0pMAOM Bapus, MOAyYEeHUE U Pa3/IoKEHNE
rmapokcnaa meam (ll) npu HarpesaHMK, B3auMoAencTemne xenesa ¢ pactsopom conm meam (l1).
MN3yyeHne cnocoboB pasaeneHmna cmecen (C NOMOLLbIO MarHuTa, GUNbTPOBAHME, BbiNapMBaHue,
ANCTUANAUMSA, XpomaTorpadua), NnpoBeaeHMe O4MUCTKM NoBapeHHoW conun. HabnoaeHue 1 onucaHune
OMbITOB, UNIIOCTPUPYIOLLMX 33KOH COXPaHEHWUA MACChl.

BakHelwmne npeacrtaBuTesIM HeOpraHM4YeCKnX BeLeCTB

MpeactaBneHus o rasax. Bosgyx — cmecb rasos. CoctaB Bo3gyxa. 3akoH ABoragpo. MosisipHbin 06bEM
raszoB. OTHOCMTe/IbHaA NAOTHOCTb ra3os. OnpeaeneHne OTHOCUTEIbHOM MOJIEKYIAPHOM Macchbl
ra3oo6pasHoOro BeWECcTsa No U3BECTHON OTHOCUTE/IbHOM NIOTHOCTU. O6bEMHbIE OTHOLLEHWS ra30B Npu
XMMUYECKUX pPeaKLMAX.

Kncnopog, — anemeHT M NpoCcToe BelLecTBo. HaxoxaeHne Knucnopoga B npupoge, pusmyeckme um
XMMUYECKMe CBOMCTBA (peaKLMmn ropeHuns n okucaeHua). MpoLueccbl OKUCAEHNA B XKNBOW Npupoae.
OKcugbl. MprumeHeHre Kucnopoga. Cnocobbl nosyyeHus Kucaopoga B n1abopatopun u
NpoMblLWIeHHOCTH. MoHATUE 0 KaTanmsaTope. KpyroBopoT Kucaopoaa B npupoge. O30H — annoTponHas
MmoandurKauma Kuciopoaa. O30HOBbIN CNON, ero 3HaYeHne 419 KUBbIX OPraHM3moB. PaspylieHune
030HOBOTO C/01.

TennoBoi apPEKT XMMUYECKON peakumnn, TepMOXMMUYECKNE YPaBHEHUSA, 3K30- U SHAOTEepMUYECKHe
peakuuun. Tonameo. Ucnonb3osaHmMe yras U MeTaHa B KayecTse Tonamnea. 3arpasHeHune Bosayxa. MoHaTne
0 NapHUKoBOM 3ddeKTe.

Boaopoa — anemeHT 1 npocToe BellecTsBo. HaxoxaeHue Bogopoaa B npupoae, pusmyeckme u
XMMUYECKMe CBOIMCTBa, NPUMeHeHue, cnocobbl NoayvyeHus. MoHATME O KUCAOTaxX U CONAX.
Mcnonb3oBaHWe BOAOPOAa B KavecTse ToM/mBa.

Boga. Pu3myeckue ceoiictea Boabl. Boga Kak pactBoputenb. PactBopbl. HacbiweHHble 1
HeHacblLeHHble pacTBopbl. PacTBopumocTb BelecTs B Boge. PakTopbl, BAUAIOWME HA PaCTBOPUMOCTb
TBEPAbIX U ra3006pa3HbIx BewecTs. Cnocobbl BbipaXKeHUA KOHLEHTPALUW pacTBOPOB: MaccoBasA A0A
pacTBOPEHHOro BeLlecTBa, MOIAPHAA KOHLEeHTpauuA. Poib pacTBOPOB B MPUPOAE U B XU3HU YenoBeKa.

Xummnyeckue ceoiicTBa Boabl. MoHATHE 06 ocHoBaHMAX. MoHATUE 06 MHAMKaTopax. KpyroBopoT Boap! B
npupoge. 3arpasHeHne NpMpoaHbix Bod. OXpaHa M 0YNCTKa NPUPOLHbIX BOA,

KnaccudurKkaumsa HeopraHMyeckmux coeamHeHunin. Okengpl. Knaccudukauma okcuaos: coneobpasytolime
(ocHOBHbIE, KUCNOTHbIE, amboTepHbIe) U Heconeobpasytowme. MexayHapoaHas HOMeHKAaTypa



OKCMAoB. TpMBMaNbHbIe Ha3BaHMA OKCNA0B. PU3nMUecKkne 1 xapakTepHble XMMUYECKMe CBOMCTBA
OKCUA0B (B3auMoaeicTBue € BOAOM, C KNCIOTaMM U OCHOBAHUAMM, C APYTMMU oKcugamu). MonyyeHume
OKCMAO0B.

MoHATUE O TMAPOKCUAAX — OCHOBAHUAX U KMCAOpoAcoaepKawmux Kucnotax. Knucnotel. Knaccuoumkaums
KMCNoT. MexayHapoaHana HOMeHKAaTypa U TpuBMaabHble Ha3BaHUA KUCNOT. Pu3myeckne u xmummndyeckue
CBOWCTBA KMCANOT (B3aMmogeincrene ¢ MeTaanamu, C OKCMAamu MeTaa 108, OCHOBAHUAMM U conamu). Pag
aKTMBHOCTM MmeTannos H.H. BeketoBa. MNonyyeHune knucnot. KUcnoTbl B npupoge, NpumeHeHue
BaXKHEMLUX KNCNOT.

OcHoBaHus. KnaccndumKaumsa oCHOBaHMWIA: LWEN0UYMN U HepacTBOPUMbIE OCHOBaHMA. MexayHapoaHas
HOMEHKNaTypa OCHOBaHWIA. TpMBMANbHbIE Ha3BaHMA OCHOBaHMWA. LLlenouu, nx cBoiicTea
(B3aMmoaeincTBme C KUCAOTHbIMM OKCMAAMM, KUCAIOTaMMU U CONAMM) M CNOCOBbI NONYYEHHUA.
HepacTBopuMble OCHOBaHMSA, UX CBOWCTBA (B3aMMOLENCTBME C KUCAOTaMM) U cnocobbl MoNyYeHus.
AmooTepHocTb. MoHATME 06 amPOTEPHBIX TMAPOKCUAAX (Ha NpUMepe M’MAPOKCUAOB UUHKA U
aNOMMHUA): XMMUYECKME CBOMCTBA (B3aMMOAENCTBME C KUCIOTaMM U LLEeoYamm) 1 noaydeHue.

Conu (cpegHue, KUcble, OCHOBHbIE, ABOMHbIE). MexayHapoaHas HOMeHKNaTypa conelt. TpuBmabHble
Ha3BaHWA conen. Pusnyeckme N xapakTepHble XMMUYECKME CBOMCTBA HA NPUMeEpPe CPpeaHUX CONeNn.
MonyyeHune conen.

FeHeTMYeCKan CBA3b MeXAy KAacCammn HeOPraHMYeCKUX COeANHEHNN.
JKCNepumeHTabHOE U3yYeHWe BELLECTB U ABNEHMI:

KO/InyecTBeHHOE onpeaeneHme CoAePKaHna KUCI0poaa B BO3AyXE;
nonydyeHue, cobmpaHme, pacno3HaBaHMe U U3yYyeHne CBOMNCTB KMCNOPOaa;

Hab/loAeHNe B3aMMOAENCTBUA BELLLECTB C KMCI0POAOM U YC0BUIA BOSHUKHOBEHUA M NpeKpalleHna
ropexus;

03HaKoM/ieHMe ¢ obpasL.aMm OKCUMAO0B U ONMCaHNE UX CBOICTB;

nosyyeHue, cobupaHue, pacnosHaBaHne 1 U3y4yeHUe CBOMCTB BoAopoaa (ropeHue);
B3aMMogencTBne Bogopoaa c okcuaom meaum (I1);

nccnenosaHne ocobeHHoCTel PacTBOPEHUSA BELLLECTB C Pa3/IMYHOM PacTBOPMMOCTbIO;
NpPUroToB/aEHMEe PacTBOPOB C onpeaeneHHOW MaccoBOW A0Nel pacTBOPEHHOIO BELLEeCTBa;
NPUroToB/AEHME PacTBOPOB C onpeaeneHHOM MONAPHOM KOHLUEHTpaL e pacTBOPEHHOro BeLLecTBa;
B3aMmogencTeme BoApl C MeTalaMu (HaTpuem un Kanbuuem);

onpeaeneHue PacTBOPOB KMUC/OT U LLLesoYel C NOMOLLbIO UHAMKATOPOB;

nccnenosaHune 06pasLLOB HEOPraHMYECKUX BELLLECTB Pa3IMYHbIX KNaccos;

n3yyeHue B3anmoaencTesmna okcuaa meau (1) c pactBopom cepHoWM KUCIOTbI, KUCNOT C MeTannamu,
peakuMn HemTpaamsaumu;



nony4YeHUe HepPacTBOPUMbIX OCHOBAHWM, BbITECHEHWE OAHOMO MeTanna APYrMm M3 pacTBopa Coau;
B3aMMOAENCTBME MMAPOKCMAA UMHKA C PaCTBOPaMM KUC/OT U LesioYel;

pelleHne 3KcnepuMeHTaAbHbIX 3a4a4 No Teme « OCHOBHbIE K/1aCCbl HEOPraHUYECKUX COeANHEHNN».
Mepuoanyeckunii 3akoH 1 MNMepuogmyeckas cuctema XMMMYeckux anemeHTos . M. MeHaeneesa
CtpoeHue aTomoB. Xmummnyeckas cBasb. OKMCANTENbHO-BOCCTAHOBUTE/IbHbIE PEeaKLUMU.

MepBble NONbITKA KNAacCUDUKALMN XMMUYECKUX 31eMEHTOB. MoHATME O rpynnax (cemencTeax) CXogHbIX
3/1IEMEHTOB: LWENOYHbIX U WEeN0YHO3eMe/IbHbIX MeTanNax, rafioreHax, MHepTHbIX (61aropoaHbIX) rasax.
dnemeHTbl, KoTopble 06pasytoT ampoTepHbIE OKCUAbI U TMAPOKCUABI.

Mepuogmyeckmnii 3akoH. OTKpbITHE MNeproanyeckoro 3akoHa. MNeproamyeckan cMcTeMa XMMNYECKUX
anemeHToB . N. MeHaeneesa. KopoTkonepuogHas u ganHHonepuoaHaa ¢opmbl Tabnmupbl
«Mepuoanyeckan cuctema xummuyeckux asnemeHtos . . MeHngeneesa». Mepuogabl v rpynnel (A- n b-

rpynnol).

CtpoeHue atomos. CocTtaB aToMHbIX Aaep. M3oTonbl. PaanoakTMBHOCTb. DAEKTPOHbI. DIeKTPOHHAA
opbuTanb. IHepreTMyecKkme YpoBHM U NOAYPOBHU aTOMa: S-, p-, d-0pbuTanu. INeKTpoHHble
KOHOUTYypaLMn 1 3NeKTPOHHO-rpadudeckme Gpopmyibl aToMoB. DU3NYECKMIA CMbICA MOPALKOBOIO
HOMepa, Homepa nepuroaa U rpynnol anemeHTa. CTpoeHuMe 3N1eKTPOHHbIX 0bosioueKk aTomos nepsbix 20
XMMUYECKNX anemeHToB lMepuoamndeckoit cuctemol [. . MeHaeneeBa: pacnpeseneHue 31eKTPoHOB No
3HepreTMYeCKUM YPOBHAM, NOAYPOBHAM U opbutanam. Pusmyecknin cmoicn MNepnoamyeckoro 3aKoHa.

3aKOHOMEPHOCTU U3SMEHEHMSA Paanyca aTOMOB XMMUYECKUX 3/IEMEHTOB, METANIMYECKNX U
HeMeTaIZIMYeCcKMX CBOMCTB MO rpynnam u nepnogam. MameHeHne KUCNOTHO-OCHOBHbIX CBOMCTB
COeMHEHUMN XMMUYECKUX 3/IEMEHTOB B NEPUOAAX M rpynnax. XapaKTePUCTUKA XMMUYECKOTO 3/1eMEHTA
no ero nosoxexHwuto B NMepunoanyeckoi cucteme 4. N. MeHaeneesa.

3HaveHue MNeprmoamnyeckoro 3akoHa 1 MNepruoamnyYeckon CUCTeEMbl XMMUUYECKUX 31EMEHTOB 411 Pa3BUTUA
HayKKW 1 NpakTuKK. [. N. MeHaenees — yuyeHblit U rpaskaaHuH.

INEeKTPoOTPULATENbHOCTb XMMUNYECKMX 3/IEMEHTOB. XMMMUYECKas CBA3b. BUAbI XMMUYECKOM CBA3M:
KOBa/sieHTHaA NoiApHan CBA3b, KOBA/IEHTHAsA HENOAPHaA CBA3b, MOHHAA cBA3b. MexaHW3mbl
06pa3oBaHNA KOBASIEHTHOM Y MOHHOM CBA3M. DNEKTPOHHbIE U CTPYKTYPHbIE GOPMY/Ibl BELLECTB.
KaTMOHbI M aHWOHBI.

Kpuctannnyeckme n amopodHble BelecTsa. TUMNbl KPUCTAANYECKUX PELLETOK: MOHHAA, aTOMHas,
MOJIEKYNIAPHAA U UX XaPaKTEPUCTUKM.

CteneHb OKUC/IEHUA. Onpep,eneHme cTeneHeim oKUCeHnAa aToMOB B 6VIHaprIX coegunHeHunAax.
OKUCNUTENbHO-BOCCTaHOBUTENbHbIE peakuuu. MpoLeccbl OKUCAEHNA 1 BOCCTaHOBAEHMA. ORUCAUTENN U
BoccTaHOBUTENN. CocTaBNEeHNE ypaBHEHMIA NPOCTbIX OKUCANTEIbHO-BOCCTaHOBUTE/bHbIX PeaKL il 1
paccTaHOBKA B HUX KO3PPMLMEHTOB METOA0M 3/1EKTPOHHOTO HanaHca.

JKCNepuMeHTaIbHOE U3YyYeHWe BELLLECTB U ABAEHMWI:

O3HakKomneHune C 06paau,aN\M METaNN0B N HEMETA/I/10B;



MOoAeIMPOBaHNE CTPOEHMA MOJIEKY NPU NOMOLLM PUCYHKOB, MOAENeN, SINEKTPOHHbIX U CTPYKTYPHbIX
dopmyn;

npoBeAeHMe OMbITOB, UAIIOCTPUPYIOLLMX NPUMEPbI OKUC/IUTEIbHO-BOCCTaHOBUTE/IbHbBIX PeakLUmit
(ropeHue, peakunn pasnoskeHus, coeguHeHus).

MexnpegmeTHble CBA3M

Peannsauma mexnpeameTHbIX cBszen npu N3y4eHnm Xxmummmn B 8 Knacce OCyLLEeCTBNAETCA Yepe3
MCNnosib3oBaHMe KaK 06U.I,VIX ecTeCTBeHHO-HaYy4HbIX I'IOHHTVIVI, TakK ¥n I'IOHHTVIVI, NPUHATbLIX B OTAE/IbHbIX
€CTeCTBEHHbIX HayKaX.

Ob6wue ecTeCcTBEHHO-Hay4YHble NOHATUA: ABAEHMe (NpoLecc), Hay4Hbll $aKT, rMnoTesa, TeoOpUs, 3aKOH,
aHanus, cuHTes, KnaccubuKaums, NepuoamMyHoCTb, HabatoaeHne, SKCNePUMEHT, MOAENNPOBaHNE,
n3mepeHue, Moaesb.

dusnka: aBneHns Nnpupoabl, GUsMYecKue ABNEHUS, BELECTBO, TeNo, GU3MYEeCcKue BeINUYUHbI, eANHULbI
nsmepeHua, 06bEm, macca, arperatHble COCTOIHME BELLECTBa, aTOM, 3/1IEKTPOH, NPOTOH, HEMTPOH, UOH,
MOEKYNA, CTPOEHME ra3oB, XNAKOCTEN U TBepAbIX (KPUCTANIMYECKMX) TEN, SNEKTPUYECKUIA 3apAa,
KOJIMYECTBO TENNOThI.

Buonorua: 6uochepa, poTocMHTES, NpoLECCHl 0BMeHa BELLECTB.

Freorpadusa: aTmocoepa, ruapocdepa, MMHEpPasbl, FOPHbIE NOPOAbI, MONE3HbIE MCKOMNAaeMble, TOMNBO,
BOAHbIE pecypchbl.

TexHonorua: TeXHoctbepa, npon3soAacTBo, XMMNYeCKMe TeXHONTONrnMn, Cblpbe, KOHCTPYKLUMOHHbIE
maTtepuanbl.

9 KNACC

Bew,ectBO M xummnyeckan peakyuna

MoBTopeHue u yraybaeHue 3HaHWA OCHOBHbIX pPa3fenoB Kypca 8 Knacca. CTpoeHue aTomos. CBoMCTBA
aTOMOB XMMUYECKUX 3IEMEHTOB, MX KOIMYECTBEHHbIE U KaYeCTBEHHbIE XapaKTepuUCTUKK (paauyc,
3/1EKTPOOTPULLATENIbHOCTb, SHEPTUA MOHU3aLMK). Nocaes0BaTENLHOCTb 3aMNOHEHUA SNEKTPOHHbIX
opbuTaneit aTomoB Masbix NepnooB. OcCObEeHHOCTM 3aN0NHEHWNA SINEKTPOHHbIX OpbuTaneit aTomos
60/1bWKX Nepunoaos. Mepnoanyeckas cMcTeMa XMMUYECKUX 3/1EMEHTOB B CBETE NpeacTaBieHnin o
CTpOeHun atoma. CTeneHb OKMCAEHUA U BaIEHTHOCTb. MpeacTaBieHne 0 NepnoanyYeckon 3aBMCUMOCTH
CBOWMCTB XMMUYECKUX 3/IEMEHTOB (3/1€KTPOOTPULATENBHOCTb, OKMCAUTE/IbHO-BOCCTAHOBUTE/IbHbIE
CBOWCTBA, KUC/IOTHO-OCHOBHbIE CBOMCTBA OKCMA0B U r’MAPOKCUAOB) OT CTPOEHMUA aToma.

CtpoeHue BellecTBa. BewlecTsa B TBEPAOM, }KUAKOM U ra3006pasHOM COCTOAHUU. Buabl XummyecKkom
CBA3W: MOHHAA, KOBaJIeHTHaA (HenoApHan, NoAApPHan); 06MeHHbIN U 4OHOPHO-AKLENTOPHbIN MEXaHU3M
06pa3oBaHUA KOBANEHTHOM CBA3M.



MeXKMoneKynapHble B3aMMoaencTems (Bog4opoaHan cBaAsb, CUbl BaH-aep-Baanbca). Tunsl
KPUCTaNIIMYECKMX PELUETOK — aTOMHas, MOHHasn, MeTaNIMYeckasn, MONEKYNAPHAA — N 0COBEHHOCTM KX
CTPOEHMA. 3aBUCMMOCTb CBOMCTB BELLLECTBA OT TMMA KPUCTA/I/IMYECKOM PeLLeTKN U BUAA XMMUYECKOM
CBA3MN.

OCHOBHble 3aKOHOMEPHOCTM NPOTEKAHUA XMMUYECKUX Peakumnin. KnaccuouKkaumsa XMmMmMYecknx peakumi
Mo Pas/IMYHbIM NPMU3HAKaM (MO YMCAY M COCTaBY YYaCTBYIOLLUX B peaKL MM BELLECTB, MO TEMN/J0BOMY
3ddeKTy, N0 USMEHEHMIO CTENEHEN OKUCIEHUS XMMUYECKMX 3/TEMEHTOB, N0 06PAaTUMOCTM, MO Y4ACTUIO
KaTannsaTopa, Nno arperaTHOMy COCTOSIHUIO pearnpyroLLmx BeLecTs).

3neMeHTbl XMMUYECKOM TEPMOANHAMUKN. IHEPreTUKa XMMUYECKMX peaKkLmin. Tennosoi apdpekT
XMMWYECKOW peakLmn. IK30- U SHAOTEPMUYECKUE PeaKLUU, TEPMOXMMMYECKME YpaBHEHMA. 3aKoH lecca
W ero cneacTsuA. BoluncneHns no TepMOXMMUYECKUM YPaBHEHUSAM.

MoHATME O CKOPOCTU XMMMYECKOM peakummn. 3aKoH gelcTByoWmMX macc. PaKTopbl, BAvAOWMe Ha
CKOPOCTb XMMMUYECKOWN peaKkumn. IHeprmua aktmeaLmu. MNoHATMe 0 KaTanuse. PepmeHTbl. UHIMBUTOPBI.

MoHsTHE 06 06paTVIMbIX n H606paTMMbIX XUMUNYECKUX peakymnax. MNMoHATME 0 XMMMYEeCcKom pPaBHOBECUM,
npuHumn Jle lWatenve. YcnoBuA cmeleHna XMMnU4eCcKoro pasHoBecus. CDaKTOpr, BAMAKOWMNE Ha
COCTOAHME XMMUMYECKOro paBHoBecuA. [1pOorHo3nMpoBaHMe BO3SMOMXKHOCTU NPOTEKAHMA XUMNYECKUX
I'IPEBpaLLI,EHMﬁ B Pa3/IMYHbIX YCNOBUAX Ha OCHOBE ﬂpe,ﬂ,CTaBIIEHMﬁ 06 N3YYEHHbIX 3/IEMEHTAX
XUMNYECKON KUHETUKUN U TEPMOANHAMUKWN.

OKUCAUTENbHO-BOCCTaHOBUTENbHbIE peakumn. OKUCANTENbHO-BOCCTaHOBUTE/IbHbIE CBOMCTBA
XMMUYECKUX 3/IEMEHTOB, 3aBUCUMOCTb OT CTENEHWN OKUCAEHUSA. BarKHble OKUCANTENN N BOCCTAHOBUTENMN.
MepmaHraHaT Kanua (xapaktepuctuKka). CoctaBneHue ypaBHEHUN OKUCNTENIbHO-BOCCTAHOBUTENbHbIX
peakumin ¢ UCrnosib3oBaHMEM MEeTOoAa 3/IEKTPOHHOro banaHca.

DNEeKTPOoNUTMUECKas Anccoumnauma. XuMmnyecknue peakuum B pactBopax. Teopus 3NeKTPOAUTUYECKOM
Anccoumaumu. PacteopeHune Kak GU3NKO-XMMUYeCKnin npouecc. MoHATHeE o rmapaTax u
KpuctannorngpaTax. INEKTPOANUTbI U HEINEKTPOINUTbI. KaTUOHbI, aHWOHbI. MexaHu3m guccoumaumnm
BELLECTB C Pa3/IMYHbIM BUAOM XMMUYECKOW CBA3U. CUAbHbIE U clabble aneKTponuTbl. CTeneHb
Amnccoumaumm, KoHCTaHTa amccoumaumm. MoHHoe nponsseaeHme Boapl. BogopoaHblii NoKasaTtenb.
NHAMKaTOPbI. DNEKTPONMTUYECKAA ANCCOLMALNA KMCIOT, OCHOBAHUIA U CONEN.

Peakunn noHHOTro obmeHa. YCI0BUA NPOTEKAHUA peakuuii MOHHOro obmeHa. MoneKynspHble, NoJHbIE U
COKpaLLleHHble MOHHbIe YpaBHEHMA peaKunini. CBOMCTBA KMCNOT, OCHOBAHUI U CONEN B CBETE
npeacTaBaeHnin 06 3NEKTPOANTUYECKON AnccoLMaummn. KauecTBeHHble peaKkL MM Ha UOHbI.

F'Maponns coneit. MoHHble ypaBHEHWUA TMAP0IM3a coNelt. XapaKTep cpebl B BOAHbIX PacTBOpPax Conen.

JKcnepumeHTanbHOE U3yYeHMe BELLLECTB M ABIEHNI: 03HAKOMIEHWE C MOAENAMMN KPUCTANINYECKUX
PELUETOK HEOPraHWYECKUX BELLECTB — METaN/I0B U HEMETaNN0B (rpaduTa U aiMasa), C/IOXKHbIX BEL,ecTB
(xnopuaa HaTpus);

ncenegoBaHmne 3aBUCMMOCTU CKOPOCTU XMMUYECKOM peakuyunun ot BO3,D,EV1CTBM$| Pa3/INYHbIX d)aKTOpOB,'
onbITbl, UANKOCTPUPYHOLWNE O6paTMMOCTb XUMUNYeCKunx peaKLl,MVI,‘

nccnegoBaHuMe aNeKTponpoBoaAHOCTU pPaCcTBOPOB, NpouecCa Agnccoumnauymnm KMCNorT, u.|,enoqe171 n conen;



npoBeAeHne OMNbITOB, UNIIOCTPUPYIOLLMX NPU3HAKM NPOTEKaHWUA PeaKkLUnii MOHHOro obmeHa
(obpasoBaHue ocaaKa, BblaesneHue ra3a, obpasosaHue Boapl);

npUMeHeHNe HANKATOPOB (NaKMyca, MeTuaopaH»Ka 1 beHondTanenHa) Ana onpeaeneHuna xapakrepa
cpefibl B pacTBOpax KMCAOT, OCHOBaHMUIA U conew;

npoBseaeHMe ONbITOB, UANOCTPUPYIOLNX NPUMEPBI OKUCANTENbHO-BOCCTaHOBUTE/IbHbIX pPeakLnit
(ropeHue, peakumn pasnosKeHumsa, CoeauHeHus);

pacrno3HaBaHWe HeopPraHMYeCKMX BELECTB C MOMOLLbIO Ka4eCTBEHHbIX PeaKLMA Ha MOHbI;

pelleHne 3KCnepumMeHTanbHbIX 3a4a4 No TemMam: « OKUCIMTEIbHO-BOCCTaHOBUTE/IbHbIE PeAKLNNY,
«MMaponns conein», «INEeKTPONUTUYECKANA ANCCOLMALUAY,

HemeTannbl 1 nx coeanHeHuA

O6IJ.I,aF| XapPaKTEPUCTUKA HEMETA/I/IOB. OcobeHHocCTH CTPOEHNA aTOMOB XMUMUYECKUNX 2NNIEMEHTOB,
NPOCTbIX Bew,ecTs, annotponua. OKNCANTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA HEMETA/I/10B.
CpaBHI/ITeI'IbHaFi XapaKTepncTtunka COE,D,I/IHEHVIIZ HEeMETANNO0B.

O61wan xapaKkTepucTuKa rasoreHoB. OCObEHHOCTU CTPOEHMSA aTOMOB, XapaKTepHbIe CTENEHU OKUCEHUS.
CTpoeHue n Gp13nyeckme CBOMCTBA NPOCTLIX BELLECTB — raIOreHOB. XMMMYECKWe CBOMCTBA Ha Npumepe
Xnopa (B3aumogencreme c MeTannamum, HeMeTaniamu, BOAOM, Wwenovyamu). Xnoposogopos. ConsHan
KMCNOTA, XMMUYECKME CBOWMCTBA, NOJIyYeHUe, NpumeHeHue. [leiicTBMe X10pa U XJI0pOBOA0POAA Ha
OpraHun3m YyenoBeka. BarkHelwme xnopmabl M UX HaxoxKaeHue B npupoge. MNoHaTHe o
KMCNIOPOACOAEPKALLMX KMCNOTAX X/10Pa U UX CONAX.

VVIA-rpynnbl. OCO6€HHOCTM CTPOEHMA aTOMOB, XapaKTepHble cTeneHn oKucieHua. CTpoeHue u
du13MyecKkne cBOMCTBA MNPOCTbIX BELLECTB — KUCNOPOAa U cepbl. ANIOTPOMNHble MoguduKaunmn Kucaopoaa
1 cepbl. XMMUYECKMe CBOMCTBA cepbl (B3aumoaencTame ¢ HemeTaaaMn, MeTanlamu,
KOHLEHTPUPOBAHHbIMM a30THOM U cepHOM Kncnotamm). CepoBoaopos, CTpoeHue, pusmnyeckme u
XMMWYECKME CBOMCTBA (KMCMOTHbIE M BOCCTAHOBUTE/IbHbIE CBOIMCTBA). OKCMAbI Cepbl KaK NpeacTaBUTeNN
KMCNOTHbIX OKCKA0B. CepHUCTaA KMCAOTa M ee conn. CepHaa KMCoTa, GU3UYECKUE U XMMUYECKME
cBOICTBa (0b6LMe KaK NnpeacTaBuTeNa Kaacca KUCNoT U cneunduyeckme). Conm cepHoOM KMCNOTbI.
XMMUYeCKMe peaKkumuu, nexalime B OCHOBE NPOMbIWAEHHOIO cnocoba Noay4YeHna CEPHOM KUCNOTbI.
MpeacTaBneHUs 0 XMMUYECKOM NPOM3BOACTBE M CBA3AHHbIX C HUM npodeccuax. NMpumeHeHne cepHoi
KMCNOTbl 1 cynbdaTtoB. KayecTBeHHble peakuumn Ha cynbOuUT-, cynbdua- u cynbdaT-aHMOHbI. HaxoxaeHue
cepbl U ee coeANHEHNI B Npupoae. XMMUYECKOEe 3arpA3HEHNE OKPYKaloLLen cpeabl COeaUHEHNAMM
cepbl (KUCNOTHbIE AOXKAM, 3arpPA3HEHME BO3AyXa), CNOCO6bI ero NpefoTBPaLLEHMA.

O61wuan xapakTepucTuKa anemeHToB VA-rpynnbl. OCO6EHHOCTM CTPOEHMNA aTOMOB, XapaKTePHbIe CTeNeHn
OKUCNEHUA.

A30T, pacnpocTpaHeHue B npupoae, dGuUsnyeckne n Xummyeckne CBOMCTBa (B3anmoaeincreme C
MeTalaMu, BOAOPOAOM, KUCA0pOoaoM). KpyroBopoT a3oTa B Nnpupoge. AMMUaK, ero Gusmyeckue u
XMMMYECKME CBOICTBA (OKMUCNEHNE, OCHOBHbIE CBOMCTBA BOAHOIO pacTBopa), NPUMeHEHMe U NosydyeHne
B N1abopaTopun M NPOMbILLIEHHOCTU. MIOH aMMOHUA, 4OHOPHO-aKLLENTOPHbIN MEXaHU3M ero
06paszoBaHua. CoMM aMMOHUA, UX GU3UYECKME N XMMUYECKME CBOMCTBA (pasfioxkeHune u
B3aMMOAENCTBME CO Wenodamm), npumeHeHne. KauecTBeHHan peakumsa Ha MOHbI aMMoHUA. OKcuapl



asora (I, II, lll, IV, V). A3oTucTas KucnoTa. A30THasi KUC/I0Ta, ee NoJsiydeHune, GUsnyeckne u Xummnyeckme
cBoicTBa (0blLMe KaK NpeacTaBuUTeNA Kacca KUCAOT U cneunduyeckme), npumeHeHne. XuMmmndeckue
peakumun, nexallime B OCHOBE NOJIy4eHMA a30THOM KMCNOTbl B MPOMbIWAEHHOCTU. HUTPATbl M HUTPUTBI.
KauecTBeHHble peakunm Ha HUTPaT- U HUTPUT-aHUOHbI. XMMMYECKOE 3arpA3HeHME OKPYKatoLen cpeabl
coeaMHEeHMAMM a30Ta (KUCNOTHbIE A0XKAM, 3arpsi3HeHMe BO34yXa, MOYBbI U BOLOEMOB).

docoop, annotponHblie moanduraumm docoopa (6enbiit n KpacHbI pocdop), dusnyeckme u
XMMMYECKME CBOMCTBA (B3aMMOAENCTBME C METANNAMM, KUCNOPOAOM, raloreHamMu,
KOHLIEHTPUPOBaHHbIMWN a30THOM M cepHOM Kncaotamm). Okeuabl pocdopa (I, V), docdopHas Kncnora,
dU3nYECKME N XMMUYECKME CBOCTBA, MoayYeHMe. KauecTBeHHAsA peakuma Ha pochaT-uoHbI.
MpeactasneHuns o ranoreHngax ¢ocdopa (I, V).

MoHATUE O MUHEpPaNbHbIX yA06peHuax. A30THble, pochopHbIe, KOMMAEKCHbIE YA06peHUA. Xumnyeckoe
3arpsAsHeHne OKpy»Katollen cpeabl coegmHeHnamm asota u pocdopa.

O6Lwan xapakTepuctuka anemeHToB IVA-rpynnbl. OCOBGEHHOCTM CTPOEHMS aTOMOB, XapaKTepHble
cTeneHu OKUCNEHMA.

Yrnepog, annotponHbie moguduKaumm (rpadut, anmas, pynnepeH, rpadeH, HaHOTPYOKM), dusmyeckue u
XMMWYECKME CBOMCTBA NPOCTbIX BELLECTB (B3aMMOLENCTBME C MEeTaNlaMM, HEMETaN/TaMMU,
KOHLEHTPUPOBAHHbIMM a30THOM U cepHOM Kucnotamum). MNMoHaTne 06 aacopbumm. KpyrosopoT yrnepoaa
B npupogae. OKcuabl yrnepoga, ux pusmyeckme u XMMMUYeECKMe CBOMCTBA, AEWCTBUE HA KMUBble
OpraHM3Mbl, NOyYEHNE U NPUMEHEHUE. IKoNornyeckmne npobaembl aTMochepbl, CBA3AHHbIE C OKCUAOM
yrnepoga (IV). YronbHas KMCN0oTa 1 ee conun, nx Gusnyeckne n Xmmumyeckme CBOMCTBA, NOYYEHNE U
npumeHeHue. KapboHaTtbl, rmapokapboHaThl, UX CBOMCTBA. KauecTBeHHan peakuua Ha KapboHaT-UOHbI.
Ncnonb3oBaHue KapboHaToB B ObITY, MeauLMHE, NPOMBILLIEHHOCTU U CE/IbCKOM XO3ANCTBE.

MepBoHavYanbHble NOHATMA 06 OpraHNYECKMX BeLLLeCTBaxX Kak 0 CoeAMHEeHUAX yriepoaa: yrnesoaopoasl
(meTaH, 3TaH, 3TUNEH, aueTUAEH), 3TaHOA, FMULEPUH, YKCYCHasa KucaoTa. MpupoaHble MCTOYHUKK
yrnesoaoponos (yronb, NPUPOAHbIN ras, HedTb), NPOAYKTbI UX NepepaboTKu, UX PO/b B BbITy 1
NPOMbILWAEHHOCTU. MoHATUE 0 BUONOTMYECKN BaXKHbIX OPraHNYECKUX BelllecTBax — Xupax, 6enkax,
yrnesogax — U X pou B 3U3HW YenoseKa. EAMHCTBO opraHMYeckux U HeopraHMYeCcKUxX coeamuHeHuM.

KpemHui, ero pusmnyeckme n xummyeckne cBONCTBa (B3anMoaencTBne ¢ meTaniaMmmn, KUCI0PoaoMm,
Yrnepoaom, rasioreHamu), NoayvyeHne u npumeHeHune. Poiib KpeMHuA B npupose u TexHunke. OKcug,
KpemHus (IV), KpeMHWeBas KMCAOTa, CUANKATLI: GUINYECKME U XMMUYECKME CBOMCTBA, NOJTyYeHME U
npumMmeHeHue B HbITY U MPOMBILWNEHHOCTU. BaXkHelLwKne cTponTebHble MaTepmanbl: KEPAaMMKA, CTEKNO,
LuemeHT, 6eToH, enesobeToH. MNpobiembl 6€30MacHOro UCNOb30BAHUA CTPOUTENIbHbBIX MATEPMANOB B
NoBCEeLHEBHOM KU3HMU.

Bop. OcobeHHOCTM cTpoeHUA aTtoma. Obuwme npeactaBaeHNA 0 GU3NYECKUX U XMMUYECKUX CBOMCTBAX.
bopHasa kucnora.

JKCNepUMeHTaIbHOE U3YyYeHWe BELLLECTB U ABAEHMWI:
O3HaKom/ieHMe ¢ obpasuaMm NPUPOAHbLIX XI0PMAOB (raforeHnaos);

nposegeHue onbiToB, OTPAXKakoLWnX d)l/l3|/|‘-IECKVIe N XMMUYECKNEe CBONCTBA raloreHoB n 1x COE,CI,MHEHMVI,'



n3ydyeHume CBOWCTB CONAHOM KUCOTbI;

npoBsefeHne KayecTBEHHbIX peakuuin Ha xnopua-, 6pomua- U MoAMA-UOHbI U HabaAeHWe NPU3HAKOoB
MX NPOTEKaHUSA;

03HaKom/ieHMe ¢ 0bpasLamm cepbl 1 ee NPUPOAHbIX COeAUHEHUN;
HabntogeHne npouecca obyrn1MBaHUA caxapa nog, A4eUCcTBUEM KOHLEHTPUPOBAHHOM CEPHOMN KUCNOTbI;
N3y4yeHMe XMMUYECKUX CBOMCTB pa3baBieHHON CEPHOM KUCNOTbI;

npoBegeHMe KaYeCTBEHHbIX Peakunii Ha cynboua-, cynbeut- n cynbdat-MoHbl U HabnogeHne
NPM3HAKOB MX NPOTEKAHUS;

03HaKomJ/ieHUe ¢ GM3NYECKMMM CBOMCTBaMM a30Ta, pochopa u ux coegmHeHni, obpasLLamm a3oTHbIX U
docdopHbIX yaobpeHuit;

nonyyexHue, C06MpaHMe, pacno3HaBaHWE U U3y4eHUe CBOWCTB dMMUaKa, n3yvyeHune CBOWCTB cosem
dMMOHMUA;

npoBefeHMe KayeCTBEHHbIX PEaKUUIM Ha MOH aMMOHUA, HUTPUT-, HATPaT- U pocdaT-UoHbI U U3yYeHUne
NPU3HAKOB MX NPOTEKAHUSA;

M3yyeHue B3aMMOAENCTBMA KOHLLEHTPUPOBAHHOM a30THOM KMUCIOTbI C MeAbto, cBOMCTB dpochopHOi
KUCNOTbI U ee cone;

03HaKOM/IEHWE C MOLENAMMN KPUCTAIIMYECKUX PELLIETOK a/iMasa, rpaduta u pynnepeHa, ¢ NPoLLeccom
afacopbumm pacTBOPEHHbIX BELLECTB aKTUBMPOBAHHbIM YI/IEM M YCTPOMCTBOM NPOTMBOrasa;

nonyyeHue, co6mpaHme, pacno3HaBaHMe N nlyyeHune CBOWCTB YINeKNCNOro rasa;

npoBeAeHMe KayecTBEHHbIX PeaKkuuit Ha KapboHaT- U CUANKAT-UOHbI U U3yYeHMe MPU3HAKOB UX
NpOoTeKaHus;

M3yyeHWe B3aMMHbIX NpeBpaLLeHnii KapboHaTOB U TMAPOKapPOOHATOB;

O3HakKomneHune C o6pa3u,aN\M NPUPOAHbIX Kap60HaTOB 1N CUINKATOB, C ﬂpO,CI,YKLI,MEVI CUNMKaTHOM
NPOMbIWNEHHOCTU,

peweHne akCnepmMeHTa/ibHbIX 3a4a4 NO Teme «BaHelwmne HemeTanNbl U UX coeaunHeHuna».
MeTannbl n nx coegnHeHnA

Ob6wme coiicTBa MeTannoB. ObLLAA XapaKTEPUCTUKA XMMUYECKUX 3/IEMEHTOB — METaN/0B Ha
OCHOBaHMUM MX NoN0XKeHUA B MNeprogmyeckon cucteme xummdecknx anemeHTos [. . MeHaeneesa u
CTpoeHuA atomoB. MeTannbl A- n b-rpynn. CTpoeHne NpocTbix Bew,ecTs — meTannos. MeTtannnyeckas
CBA3b M MeTa/iINYecKas KpUCTannmyeckas peweTka (NpuMnTUBHan Kybudyeckas, o6 bEMHO-
LEHTPUPOBaAHHAA Kybuyeckas, rpaHeLLeHTPMPOBaHHaA Kybuyeckan, rekcaroHaabHas
NJ0THOYNaKoOBaHHas). 3aBUCUMOCTb GU3UYECKMX CBOMCTB METAJINIOB OT CTPOEHUA KPUCTAINOB.
DNIEKTPOXMMUYECKUI pAL HAaNPSAXKeHNM meTannos. ObLme xummnyeckue ceorictsa metannos. Obume
Cnocobbl NONYYEHUA METANIOB, METANNYPTUA. INEKTPON3 PACNIABOB M PAaCTBOPOB CO/IEM KaK O4MH U3



cnocoboB nosyyeHna meTtannos. MoHATUE O KOPPO3UM METaNNI0B, OCHOBHbIE CNOCO6bI 3aWNUTbI MX OT
Koppo3un. Cnnasbl (CTasb, YyryH, A10PaatOMUHNIA, BPOH3a). MpMMeHeHne MeTanN0B U CNaaBoB B 6bITy U
NPOMbILLIEHHOCTH.

MeTannbl A-rpynn

LLleno4Hble meTannbl: NofoxeHune B MNeprMoanyeckol cucteme XMMMUYECKMx anemenTos . U.
MeHaeneesa, CTPOEHME MX aTOMOB, HaxoXKaeHue B npupoge. Pusnyeckmne n xummnyeckne ceomncrsea (Ha
npumepe HaTpuA U Kanusa), nonydeHune. OKCUAbl U TMAPOKCUAbI HATPUA U Kanua. NMpumeHeHue
LLLeI0YHbIX METaNN0B N UX cCoeaMHEeHUI. Buonornyeckas posb HaTPUA U Kanus.

LLlenoyHo3emenbHble MeTaNNbl MAarHUIM N KanbLMin: NONOXKeHMe B [epnogmyeckon cMcTeme XMMMYECKnX
anemeHToB [1. U. MeHaeneesa, CTPOEHUE NX aTOMOB, HaXOXAeHUe B npupoge. Pusmyeckme u
XMMWYECKME CBOMCTBA MarH1s 1 KanbLmA. BarkHerwwmne coeAnMHEHMA KanbLUa U MarHua (okeua,
rMOPoKCUa, conn), CBOMCTBa, NpUMeHeHue. ecTKOCTb BoAbl M CNocobbl ee ycTpaHeHus. KpyrosopoT
Ka/bLmA B npupoae.

ANIOMUHMIA: nonoxeHne B Meprnoanyeckoi cucteme XuMmmn4yeckmx anemenTos . V. Mengeneesa,
CTPOEHME aTOMa, HaxoXaeHue B npupoge. PUsnyeckme n XuMmyeckme cBOMCTBa aIIOMUHUSA.
AmdoTepHble CBOMCTBA OKCMAA U TMAPOKCUMAA aItOMUHUSA. [IpUMEHEHNE alOMUHUA U €r0 CN1aBoB.

MeTannbl b-rpynn

Ob6uwan xapakTepmncTnKa MeTannos b-rpynn (NoboyHbIX NoArpynmn): nonoxKeHue B MNepruoanyeckoi
cucTeme XuMmmnyeckux anementos [. . MeHgeneesa, 0cobeHHOCTU CTPOEHUS aTOMOB. ABAeHUe
«MpoBana» 3N1eKTPOHa Ha NpMMepe CTPOeHUA aTOMOB Xpoma, meau, cepebpa. BaneHTHble COCTOAHUA
aTOMOB d-31€MEHTOB, CTENEHM OKUC/IEHUS aTOMOB B COEANHEHUAX. 3aBUCMMOCTb KUC/IOTHO-OCHOBHbIX
CBOWCTB OKCUAO0B U MMAPOKCMA0B META/I/IOB OT 3HAUYEHMA CTEMEHWN OKMCNEHUA 31EMEHTA B COeANHEHUN
(Ha npumepe coeanHeHmnl xpoma). NepBoHaYabHble NPeACTaBAEHMA O KOMMNIEKCHbIX COEANHEHUSAX.

Mepgb 1 cepebpo: CTpoeHne aTOMOB, CTEMEHU OKUceHus. ObLmMe KpaTKne npeacTaBieHus o
bU3NYECKUX U XMMUYECKMX CBOMCTBAX NPOCTbIX BEL,ECTB (B3anMoaeicTBME C KUCA0TaMu-
oKucauTenamm), ob nx okcuaax, rMApPoOKCHAax U CoNax, Mx npumeHeHun. MNpeacrasneHnsa ob
aMMMaYHbIX KOMMJieKcax cepebpa u meaun. KauecTBeHHble peakuumn Ha KaTMoHbl Meau (2+) u cepebpa.

LIMHK: cTpoeHne aToMa, CTENEHb OKUCIEHMA. XapaKTePUCTUKA PU3MUYECKMX U XUMUYECKUX CBOIACTB,
npumeHeHne, amboTepHble CBOMCTBA OKCKAA U rMAPOKcMaa. KauecTBeHHbIE peaKLUmMmn Ha KaTUOHbI
LMHKa.

Keneso: cTpoeHne aToma, cteneHn okucneHusa. HaxoxaeHue B npupoae. Pusnyeckne n xmummnyeckmne
CBOICTBA *Kenesa, NpumeHeHue. buonornyeckan ponb Kenesa. OKcMabl, TMAPOKCUMAbI 1 conn xenesa (I1)
n enesa (lll), ux coctas, cBolicTBa 1 nonydyeHue. KauecTBeHHble peakUnKn Ha KaTMOHbI Kenesa (2+) u
)enesa (3+). YyryH u ctanb — cniasbl }Kenesa. [ponsBoACTBO YyryHa U CTasiv. DKOOTMYecKme
npobnembl, CBA3aHHbIE C METANNYPIUYECKMMM NPOU3BOACTBAMM.

3KCI'IepVIMEHTaJ'IbHOE n3yvyeHune BelecTe u ABNIEHWNI:
O3HakKomneHune c 06pa3u,aN\M MEeTaNnNoB n cnNnaBos, X ¢M3MHECKMMM CBOMCTBaMY;

moaennpoBaHue MeTananyeckom KpMCTaﬂﬂMHECKOVI PELWIETKH,



n3yyeHue B3aMMoAeNCcTBMA MeTaN10B C BOAOM, C pacTBOPaMU CONEN U KUCAOT, uccnegosaHune
MPOLECCOB 3/1€KTPOIN3a PacTBOPOB xaopuaa meam (l1) n noanaa Kanma, KOPPO3IUKN MeTaNNoB;

n3yyeHne ocobeHHoCTel B3aMMOAENCTBMUA OKCMAOB KaNbUUA U HAaTPUS C BOAOW, UX TMAPOKCUA0B — C
oKcuaom yrnepoga (1V) n Kncnotamu;

n3ydyeHume CBOMCTB Kap60HaTOB n I'M,D,pOKap6OHaTOB KanbuyunAa, YKEeCTKoM BOAbl;
n3y4dyeHume npoLeccoB nNoay4yeHnAa rmapoKCcnaoB xKenesa, X XuMn4yeckmnx CBOICTB;

M3yyeHne NPU3HaKOB NMPOTEKaHNA KaueCTBEHHbIX PpeakLUuii Ha MOHbI (MarHua, KanbLus, aloOMUHNA,
LMHKa, *Kenesa (2+) n enesa (3+), meau (2+);

Ha6!'II-OLI,eHMe N onncaHune oKpawmnBaHUA N1aMeHN NOHaMU HATPUA, Kaana U Kanbuusa,

uccnenosaHne amdoTepHbIX CBOMCTB MTMAPOKCUAA aNtOMUHKUSA, rTapokcnaa xpoma (111) n rmapokecmaa
LUMHKa;

pelleHne sKCnepMMeHTaIbHbIX 3a4a4 No Teme «BaskHellmne meTansibl U X COeaUHEHNUA».
XMMKA 1 OKpyKatlowas cpesa

BeliecTtBa 1 maTepuanbl B NOBCEAHEBHOM XU3HM YenoBeKa. BaxHelwne BewwecTBa U maTepuansl,
o6nactn nx npumeHeHus. besonacHoe MCNO/b30BaHME BELLECTB U XMMMYECKUX peakumii B 6biTy. MNepeasn
MOMOLLLb MPU XMMUYECKUX OXKOrax M OTPaBAEHMUAX.

Hosble maTepunanbl U TEXHONOTUMN. anHLI,MFIbI «3E/1eHON XUMUN».

OCHOBbI 3K0OJ/IOrMYECKOM rPamMoTHOCTU. XMMUA U 340p0Bbe. 3HaYeHNE U3yHaeMbIX XMMNYECKUX
3N1EMEHTOB U UX coeAnHEeHNI ana GYHKLMOHMPOBAHNA opraHn3ma YenoseKa. MoHATHE 0 340p0OBOM
obpase }KU3HMU.

XMMHUecKoe 3arpAasHeHMe OKpyKatoLWwen cpeabl. IKoormyeckne npobaemsl, CBA3aHHbIE C
COeAVHEHMAMM YI1epoaa, a3oTa, Cepbl, TAXKENbIX MeTannos. MoHatne o MAK. Poib xumun B pelieHnm
3KO/IOTUYECKMX Npobaem.

JKCNepuMeHTaIbHOE U3yYeHWe BELLLECTB U ABNEHMIA: O3HaKoMIeHMe ¢ o6pa3uamm Matepuranos (cTekno,
CNAaBbl METaN0B, NOMMEPHbIE MaTepuanbl), onpeaeneHne KUCAOTHOCTU NPUPOAHbIX BOA,
MoAenmMpoBaHue npolecca 06pasoBaHMA KUCAOTHOMO A0XAA, M3yYeHUe ero Bo3AencTema Ha
maTepuansbi.

MosTopeHue 1 06061LeHNe 3HaHMIA OCHOBHbIX Pa3aeiosB Kypcos 8—9 Kaaccos

Mepuoamnyeckmnii 3aKoH u MNeproanyeckas cuctema XMMMUYECKUX 3/IEMEHTOB B CBETE NPeACTaBAEHNN O
CTPOEHMA aTOMa. 3aKOHOMEPHOCTM B USMEHEHUM CBOMCTB XMMMUYECKMX 3/IEMEHTOB U UX COEANHEHUN B
nepuvoaax u rpynnax.

CTpoeHue BeLecTBa B TBEPAOM, }KUAKOM U ra3006pasHOM COCTOAHUM. Buabl XMMMUYECKOM CBA3MK.
3aBMCUMMOCTb CBOMCTB BELLLECTBA OT TUMNa KPUCTA/IZIMYECKOM PELLETKU U BUAA XMMUYECKOW CBA3M.



KnaccudumKaumsa XMMMUYECKMX PeaKLMi Mo pasinyHbIM NpU3HaKkam. MporHo3npoBaHne BO3MOXKHOCTU
NPOTEKAHUA XMMUYECKUX NPEBPALLEHMI B PA3/IMYHbIX YCIOBUAX HA OCHOBE NPeaCTaBAEHUN XMMNYECKOM

KMHETUKN N TEPMOONHAMUKN.

Xvmunyeckune peakuuu B pactsopax. 'maponns conei. Peakunm oKMCAeHNA-BOCCTAHOB/IEHUA.
DNeKTpoans.

CBolicTBa KMC/IOT, OCHOBaHWIM U COMEN B CBETE NPeACTaB/IeHUN 06 31eKTPONTUYECKON gMccoumaumm n
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIX PEeaKLUSX.

Me)‘Kﬂpe,ﬂ,METHble cBA3N

Peanunsauyma MeXnpegmeTHbIX cBAsen npu N3y4eHnmn Xmummmn B 9 Kknacce OCyLlecTBnAETCA Yepes
MCNoJib30BaHNE KaK O6U.I,VIX eCTeCTBEHHO-HaYy4HbIX NOHATUM, TaK U NOHATUN, NMPUHATbLIX B OTAENbHbIX
eCcTeCTBeHHbIX HayKaX.

ObL1me ecTeCTBEHHO-Hay4YHble NOHATUA: ABAEHWNE (MPOoLLecc), Hay4YHbI GaKT, rMnoTesa, Teopus, 3aKOH,
aHanu3, cuHTe3s, KnaccubuKaums, NepuoamMuyHoCcTb, HabatogeHune, sKCNePUMEHT, MOAENNPOBaHNE,
MU3MepeHue, MOJIeNIb, TEXHONOTUA, MaTepuansbl.

dusnka: BewwecTso, Teno, Grusmyeckne BesIMUnHbI, eANHULLI U3MEpPEeHUA, Macca, 06bEM, KOJIMYECTBO
TEN0Tbl, aTOMbl U MONIEKY/Tbl, arPeraTHble COCTOSIHWE BELLLECTBA, CTPOEHME ra3oB, XKUAKOCTEN U
TBEPAbIX (KPUCTANNNYECKUX) TeN, KPUCTANNNYECKan PeLleTKa, 31eKTPOH, A4P0 aTOMa, NPOTOH, HEMTPOH,
WOH, HYKNUA, N30TOMbI, KBaHTbI, PaAN0aKTUBHOCTb, afibda-, 6eTa- U raMma-u3ydyeHne, 3/1eKTPUYECKU
3apsag, NPOBOAHWUKM, NONYNPOBOAHWUKN, ANINEKTPUKM, CONTHEYHDBIN CNEKTP, pa3noxKeHue 6enoro ceeTa B
CneKTp.

Buonorus: askocuctema, 6nocodepa, potocnHTEs, NpoLeccbl 0bMeHa BelLecTs, MMHeEpPasibHble
YyO00peHUs, MMKPO3/1eMEHTbI, MaKPO3/IEMEHTbI, NUTaTe/IbHbIe BELLEeCTBa.

Feorpacusa: atmocoepa, ruapocdepa, MUHEPasbl, FOPHbIE NOPOAbI, MONE3HbIE MCKOMAaeMble, TOM/INBO,
BOAHbIE Pecypchbl, NaaHeTa 3emns.

TexHONOornA: CTPOUTENbHbIE TEXHONOIMU, CE/IbCKOXO3ANCTBEHHbIE TEXHONOTMUM, TEXHONOTUM
3/IEKTPOHHOM NPOMbILLIIEHHOCTU, HAHOTEXHOJIOTUM.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHMA MPOTPAMMbI MO XMMWN HA YPOBHE OCHOBHOTO
OBLLIEFrO OGPA30BAHMA (YI/TYBNEHHbLIN YPOBEHb)

JTINYHOCTHBbIE PE3Y/IbTATHI

JIn4HOCTHbIE pe3yibTaTbl OCBOEHMA NPOrPaMMbl OCHOBHOMO 06LLLero 06pa3oBaHUA AOCTUTAOTCA B X04e
00YyYEeHUs XMMUU B eANHCTBE Y4eOHOM N BOCNUTATEIbHOW AeATeNbHOCTM 06pa3oBaTeNbHOM
OpraHusaLmm B COOTBETCTBMM C TPAANLMOHHBIMU POCCUNCKMMM COLNMOKYIbTYPHBIMU U AYXOBHO-
HPaBCTBEHHbIMW LLeHHOCTAMM, NMPUHATBIMW B 06LLLECTBE NPAaBUIAMMN U HOPMAMM NOBEAEHMUA U
CNocobCTBYIOT NpOLLECCaM CaMOMO3HAHMA, CAMOPa3BUTUA U coLMannsaummn obyyatowmxcs.

JINYHOCTHbIE pe3ynbTaTbl OTPAXKAKOT FOTOBHOCTb O6yLIaFOU.I,VIXCFI PyKOBOACTBOBATbLCA cuctemon
MO3UTUBHbIX UEHHOCTHbIX OpVIeHTaLI,MVI n paclmpeHune onbita AeATE/IbHOCTU Ha ee OCHOBE, B TOM 4Yucne
B YacCTtu:

1) NaTPUOTUYECKOIo BOCNUTAHUA!

npoAasseHne LeHHOCTHOINo OTHOLWEHNA K 0Te4eCTBEHHOMY KY/Z1IbTYPHOMY, Hay4HOMY U UCTOpPUYECKOMY
Hacneauo, NOHMMaHUWe 3Ha4yeHUnA XMMUYECKOM HaYKN U TEXHOZTIOTUN B XKU3HU COBPEMEHHOIO 06IJ.I,eCTBa,
B Pa3BUTUUN SKOHOMUKMU Poccuu u ceoero PErnoHa;

2) rpa4aHCKOro BOCMUTaHUA:

npeAcTaBAeHME O COUMANbHBIX HOPMAX U NPaBUAAX MEXKIUYHOCTHbBIX OTHOLIEHWI B KONNEKTUBE,
npoAB/ieHNE KOMMYHUKATUBHOM KybTypbl B pa3HOO6pa3HON COBMECTHOM AeATENbHOCTY;

CTpemJ/ieHNEe K B3aMMOMNMOHMMaHMIO U B3aMMOMNOMOLLM B NpoLecce y4ebHoN 1 BHey4ebHom
AeATeNbHOCTY;

FOTOBHOCTb OUEHWNBATb CBOE noseaeHMe N NOCTYNKU CBOUX TOBBpI/ILIJ,Eﬁ C NO3NLUNN HPaBCTBEHHbLIX U
NpaBoOBbIX HOPM C y4eTOM OCO3HaHMUA I'IOCI'IG[J,CTBMVI NOCTYNKOB;

3) bopMMpPOBaHMA LEHHOCTU HAYYHOTO NO3HAHMUA:

MMPOBO33pPEHYECKMNE NPEACTABAEHMA O BELWECTBE M XMMMUYECKOM PeaKLumn, COOTBETCTBYHOLLME
COBPEMEHHOMY YPOBHIO PAa3BUTUA HaYKN N HEOBXOoAMMbIe A8 MOHUMAaHMA CYLLHOCTU Hay4YHOW KapTuHbI
MUpa;

OCO3HaHWeE LeHHOCTM Hay4yHOro NO3HAHWUA AN Pa3BUTUA KaXKA0ro YeNoBeKa U NPOU3BOANTE NbHbIX CUN
obuecTsa B Le/0oM, POAN U MeCTa HayKn «XMMKUA» B CUCTEME HaYUHbIX NpeacTaBAeHui o
3aKOHOMEPHOCTAX PAa3BUTUA NPUPOLbI, B3aMMOCBA3AX YE0BEKA C MPUPOLHON U TEXHONOTNYECKOM
cpepoi;

no3HaBaTe/bHaA MOTMBALMA U UHTEPEC K 06y4eHMIO, FOTOBHOCTb M CMOCOBHOCTb K CAMOPa3BUTUIO U
camoobpa3oBaHUIo, K Uccen0BaTeIbCKON AeATENbHOCTU, K 0OCO3HAHHOMY BblGOpPY HanpasaeHUs U
YPOBHSA AanbHellero obyyeHus;



4) BOCNUTaHMA KYAbTYPbl 340POBbA:

OCO3HaHWE LEHHOCTU XU3HM, OTBETCTBEHHOrO OTHOLLIEHNA K CBOEMY 340PO0BbI0, YCTaHOBKA Ha 340P0BbIM
06pa3 KM13HKU, OCO3HAHWE NOCNEACTBUI U HENPUATUE BPEAHbIX MPUBbLIYEK (ynoTpebaeHus ankorons,
HapPKOTUKOB, KypeHusa), HeobxoanmocTtun cobatogeHnsa npasma 6e30nacHOCTM NpuU 0bpaLLeHnn ¢
XMMUYECKMMMU BELLLECTBAMM B YHEBHbIX N XUHEHHbIX CUTYaLMUAX;

5) TpyaoBoro BocnutaHums:

dbopmmMpoBaHME LEHHOCTHOFO OTHOLLEHUSA K TPYA0BOW AeATE/IbHOCTU KaK ecTeCTBEHHOM NOTpebHOCTH
YyenoBeKa U K UCCIef0BaTeIbCKON AeATeNbHOCTM KaK BbICOKO BOCTPEOOBAHHOM B COBPEMEHHOM
obulecTse;

pa3BMTME UHTEpeca K Npodeccmam, CBA3AHHbIM C XMMUEN, B TOM YnCie K npodeccuam HaydHol chepbl,
OCO3HaHWe BO3MOXKHOCTM CamopeanunsaLmm B aToin coepe;

6) 9KOI0rMYECKOro BOCMUTaHMUA:

OCO3HaHue HEO6XO,CI,MN\OCTM OTHOWEHNA K Npnpoae Kak NCTOYHUKY XKU3HU Ha 3emne, ocHOBe ee
cywectsoBaHuA,

MoBbllEeHME YPOBHA 3KOIOMMYECKOMN KyNbTypbl: NpuobpeTeHune onbiTa NAaHUPOBAHUA NOCTYMNKOB U
OLLEHKM UX BO3MOXKHbIX NMOCNeACTBUI ANA OKPYKatoLLel cpeabl; 0Co3HaHUe rnobanbHOro xapakrepa
3KONIOTMYECKUX NPOBAEM M NyTel UX PelleHns; CNoCOBHOCTb MPUMEHATb 3HAHUSA, NoJlyYaemble Npu
U3YUYEHUN XMMWNK, ANA PELIEHMA 3aa4, CBA3aHHbIX C OKPYXKaloLLel cpelot; akTUBHOE Henpuatme
OEeVCTBUM, MPUHOCALLMX BPes, OKPYKaloLlein cpeae; 0Co3HaHWe CBOEW POM KaK rparkaaHuHa u
notpebuTtens B yCN0BUAX B3aUMOCBA3N NPUPOAHOMN, TEXHONOTMUYECKOW U COLMaNbHOM cpes; roTOBHOCTb
K Y4acCTUIO B NMPaKTUYECKON AEATEIbHOCTU 3KOIOrMYECcKOon HanpasBaeHHOCTH.

METANPEAMETHbIE PE3Y/IbTATbI

MeTanpegmeTHble pe3yabTaTbl 06y4YatoLLMXCA, OCBOMBLLMX NPOrPammy No XMMUKU OCHOBHOTO 0bLuero
06pa30BaHMA, BKNOYAIOT:

yCBOEHME MEXANCLMNANHAPHBIX (MEXNPeaMEeTHbIX) NOHATUIA, OTPaXKaloWMX MaTePManbHOE eAMHCTBO
MMpPa M NPOLLECC NO3HAHUA (BELWECTBO, CBOMCTBO, IHEPIUSA, ABNEHNE, HayUHbI GaKT, 3aKOHOMEPHOCTb,
rMnoTesa, 3aKoH, Teopus, HabnogeHVe, U3MepeHne, UCCNefO0BaHUE, SKCMIEPUMEHT U Apyrue);

oB/MageHNe YHUBEPCAIbHbIMUN Y4ebHbIMU AeACTBUAMM (NO3HABATENbHBIMU, KOMMYHUKATUBHbIMM,
PerynaTUBHbIMK), Ba*KHbIMUW AN NOBbIWeHMA 3PpPEKTUBHOCTM OCBOEHMA COAepKaHUA yyebHOoro
npeameta, GOPpMMUPOBAHMA KOMNETEHLMIM, @ TaKXKe NPOEKTHO-UCCNEA0BaTE/IbCKON AeATeIbHOCTH
0b6yYaloLLMXCA B KYpCe XMMUK;

CNOCOBHOCTb UX UCNONBL30BaTb B y4ebHOM, MO3HABaTENbHOM U COLMANbHOM NPAKTUKE.



lNo3HaBaTeibHble YHMBEPCa/ibHble Y‘-IE6HbIe ,a,eﬁcnamn

basosble nornyeckmne AEI\/‘ICTBMHZ

YMEHMA UCNO/Ib30BaTb MPUEMbI JIOTMYECKOTO MbILUIEHWUA MPU OCBOEHMM 3HAHUIA: PacKpPbIBaTb CMbIC/I
XMMUYECKUX NOHATUN (BbIAENATb UX CYLLECTBEHHbIE NPU3HAKM, YCTaHAB/IMBATL B3aMMOCBA3b C APYrMMHU
NOHATUAMM); aHAIM3MPOBaATb, CPaBHMBaATb, 0606LWaTb, BbIOMPATb OCHOBAHMA ANA KNacCUPUKALLUK 1
CUCTEMATU3ALMM XMMUYECKMX BELLECTB U XMMUYECKUX PEaKLUMI; YCTaHaBANBATb MPUUYNHHO-
CNeACTBEHHbIE CBA3M MeXAY 06BEeKTaMM U3YUEHUA; CTPOUTL IOTUYECKME PacCyKaeHUA (MHAYKTUBHDbIE,
OeYKTMBHbIE, N0 aHaNorMMu); npegnarate KPUTEPUN U BbIABAATL OOLLME 3aKOHOMEPHOCTHU U
NPOTUBOPEUYUNS B U3ydaeMbIX NPOL,ECCax U ABNEHUAX; NPOBOAMTL BbIBOAbI U 3aKNOYEHUA; YMEHUA
NPUMEHATb B NpoLecce NO3HaHUA NOHATUA (MpegMeTHble U MeTanpegMeTHbIE), CUMBOIMYECKME
(3HaKoBble) Mogenu, UCnosiblyemble B XMMUKU, NPeobpa3oBbiBaTb MOAE/NbHbIE NPeacTaBAeHNA —
XMMWYECKUI 3HAK (CMMBON 3N1eMeHTa), XMMUuyeckasa Gopmyna U ypaBHEHNE XMMUYECKOM peakuumn — npu
peleHnmn yuebHbIX 334a4; C Y4eTOM 3TUX MOAE/bHbIX MPeACTaBAEHUI XapaKTepM30BaTb U3yHaemMble
XMMUYECKME BELLECTBA U XMMUYECKUE peaKL K.

BasoBble nccnenoBaTenbckme AeCTBUA (METoAbl HayYHOTo MO3HAHMA BELLLECTB M ABNEHWUN):

YMeHUA NPUMEHATb MmeToAbl HAay4YHOro No3HaHMA BeLlecTs U ABMEHUM Ha aIMnnpunyecKkom u
TEOPETNYHECKOM YPOBHAX B YHE6HOVI Nno3HaBaTe/IbHOW U I'lpOGKTHO-MCCJ'Ie,D,OBaTEI'IbCKOﬁ AeATENDbHOCTU;

YMEHMA NCNO/Ib30BaATb NOCTaBAEHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHWUA U CAMOCTOATENIbHO
CTaBUTb BOMPOCHI; aHA/IM3MPOBATb PpaKTbl, BbIABAATb M GOPMYyAMpPoBaTb Npobaemy, onpeaensato Leb u
3a/1a4u, COOTBETCTBYIOLWME peLlleHmto NpobaemMbl; npegaarate ONUCATENbHYO AN 06 BACHUTENbHYIO
rMNoTesy U OCYLLLECTBNIATL €€ MPOBEPKY; YMEHUS NPOBOAUTb U3MEPEHNA HEOOXOAMMBIX MAPaMeTPOB,
BbIYMC/IEHUA, MOLEINPOBAHME, HABNOAEHMA U IKCNEPUMEHTLI (peasibHble U MbICIEHHbIE),
CaMOCTOATE/IbHO NPOTrHO3MPOBaTb Pe3y/ibTaTbl, OpMyanpPoBaTb 0606LLEHMA U BbIBOALI MO pe3y/ibTaTaM
NpPOBEAEHHOIO OMbITA, UCCNEA0BAHMA, COCTAB/ATL OTYET O NPOAENAHHON paboTe;

PaboTa c MHpopmaumeit:

YMEHUA OPUEHTMPOBATLCA B Pa3/INUHbIX UCTOYHMKaX MHbOpMaL MK (HaydyHOo-NonyaapHasa antepartypa
XMMWYECKOro coaepaHusa, cnpaBoyHble Nocobus, pecypcbl MHTepHeTa); aHannsnposaTb MHGOPMaLMIO
N KPUTUYECKM OLLEeHUBATb ee A0CTOBEPHOCTb M HEMPOTUBOPEYNBOCTb, OTOUPATL U MHTEPNPETUPOBaTb
MHGOPMALINIO, 3HAYMMYIO ANA PeLleHns y4ebHOoM 3aa4n; YMeHUA NPUMEHATb Pa3nYHble MeTobl U
bopmMynmMpoBaTb 3aNpockl NpM Noucke n otbope MHPopmMaLMK, HeObXOAMMOM AN1A BbINOAHEHMWSA
y4yebHbIX 3a4a4; UCMONb30BaTb MHPOPMALIMOHHO KOMMYHMUKaTUBHbIE TEXHONOMMU U Pa3finyHble
NMOWMCKOBbIE CUCTEMbI; CAMOCTOATENLHO BbIOMPATb ONTUMabHYO popmy NpeacTaBaeHns nHdopmaLlmm
(cxembl, rpaduKmM, anarpammbl, TabANLbl, PUCYHKN U apyriue Gopmbl); yMEeHUA UCNONb30BaTb HayYHbIiA
A3bIK B KayecTse cpeactsa paboTbl C XMMUUYECKOM MHPOPMALIMEN; MPUMEHATb MEXNpeameTHble
(dm3nyeckune n matematmyeckmne) 3HakM U CUMBO/bI, GopMybl, abbpeBnaTypbl, HOMEHKNATYPY,
MCMNONb30BaTb U Npeobpa3oBbIBaTh 3HAKOBO-CUMBOINYECKME CPpeacTBa HarNAQHOCTU.

KOMMYHUWKATUBHbIE YHUBEpPCabHble yyebHble AeCTBUA:



1) ymeHuA obuieHus (MTMCbMEHHOM U YCTHOM KOMMYHUKaLUK):

npeacTaBAATb NONYYEHHble pe3ynbTaTbl NO3HaBaTeIbHOW AeATe/IbHOCTU B YCTHbIX M MUCbMEHHbIX
TeKcTax; Nyb/IMYHO BbICTYNaTb C Npe3eHTauuen pesyibTaToB BbINOJHEHMA XMMUYECKOro 3KCNepuMeHTa
(nccnepgoBaTenbckoi nabopaTopHOM UK NPaKTUYECKOM paboTbl, ydebHOro NpoekKTa); B Xoae Ananora u
(nnu) pmckyccum 3agaBaTb BONPOCHI MO 06CYKAAEMOM TEME M BbICKa3biBaTb Maeun, GopmMyInpoBaTb CBOM
npeaoXKeHnsa OTHOCUTE/IbHO BbINOJIHEHMA NPeA/IOKEHHOM 3a4auu.

2) ymeHus yuebHOro coTpyaHMYecTBa (rpynnoBas KOMMyHUKaUmMA):

y4yacTBOBaTb B rpynnosbix Gopmax paboTbl: NJaHMPOBaTb OpraHM3aLMI0 COBMECTHOM paboTbl,
onpeaenaTb CBOK PO/b, pacnpeaenaTb 3a4a4n Mexay Y1eHamum rpynnbl; BbIMNOHATb CBOK YacCTb
paboTbl, KOOPANHMPOBATL CBOU AENCTBUSA C AEUCTBUAMMN APYTrMX YNEHOB KOMAHAbI, ONpeaenaTb
KpUTEPUM MO OLEHKE KayecTBa BbIMOJIHEHHOW paboTbl; pelwaTb BO3HUKaKoLWMe Npobaembl Ha OCHOBE
y4yeTa 06LIUX MHTEPECOB M COI1IAacOBaHMA NO3ULUIKI, y4acTBOBATb B 0OCYXAEHUM, 0OMEHE MHEHUAMMN,
«MO3rOBOM LUTYpMeE» U Apyrnx Gopmax B3aMmMoaencTBus.

PerynaTuBHble yHUBeEpCa/ibHble yuebHble AelCcTBUA

OsnageHue YHUBEPCA/ZIbHbIMU yqe6HbIMM PErynATUBHbIMUA AEVICTBMﬂMM BK/TIOYaET pa3Bnutune
CamoopraHn3aumnmn, CAMOKOHTPO1A, CAMOKOpPpPEKL UK, B TOM YUChe:

yMeHUA pellaTtb yuebHble 1 nccnenoBaTeNbCKUe 3a1aUn: CaMOCTOATE/IbHO BbiBUpaTh cnocob pelueHus
yyebHoOM 3a4a4m (cpaBHMBATL HECKO/IbKO BapUMAHTOB pelleHus, BbibnpaTb Hanbonee noaxoaawwmii c
YYETOM CaMOCTOATE/IbHO BblAE/IEHHbIX KPUTEPUEB), NIAHNMPOBATb CBOK PaboTy Npu pelleHnmn yyebHom
WAN UCCNe0BaTe/IbCKOM 3a4a4M; Ha OCHOBE MOJIy4YeHHbIX pe3y/ibTaTtoB GopMyanpoBaTb 0606LeHns n
BbIBOAbl, NPOrHO3MPOBaTb BO3MOMKHOE Pa3BUTME NPOLECCOB; aHa/IM3UPOBATb Pe3y/bTaTbl: COOTHOCUTb
CBOW AIEMCTBMA C NNAaHUPYEMbIMU pe3yibTaTaMu, OCYLLECTBNATb CAMOKOHTPOb AeATE/IbHOCTH;
KOPPEKTUPOBATb CBOIO AEATENbHOCTb HA OCHOBE CaMOaHaInM3a U CAMOOLLEHKM.

MPEOMETHbIE PE3Y/IbTATbI

MpeameTHble pe3ybTaTbl 0CBOEHMSA NPOrPamMmbl NO XMMUK OCHOBHOTO 0buiero ob6pasoBaHMA Ha
yrny6aeHHOM ypoBHe MmetoT obliee coaepXaTenbHoe A4po ¢ npegMmeTHbIMU pesynbTaTamu 6a3oBoro
YPOBHSA, COrnacoBaHbl Mexay coboi, UTo NO3BONAET Peann30BbiBaThb Yray6aeHHOe U3yyeHne Kak B
paMKax OoTAe/IbHbIX KN1accoB, Tak U B paMKax peanm3aunm MHAUBUAYanbHbIX 06pa3oBaTesbHbIX
TPaeKToOpuiA, B TOM YUC/Ie UCMO/b3YA CETEeBOe B3auMOAeNCTBNE opraHu3aumu. Mo 3aseplueHnn
peanusauumn nporpammbl yriay6aeHHOro ypoBHA 0bydatolmMeca CMOTyT AeTa/ibHee 0CBOMTb Matepuman,
0BNaAeTb PacMPEHHbIM KPYrom NOHATMIA M MeTOA0B, pellaTbh 3a4a4mn 601ee BbICOKOro YPOBHSA
C/IOXKHOCTM.



MpeameTHble pe3y/ibTaTbl BKAKOYAIOT: OCBOEHME 0OYYaIOLWMMMUCA HayYHbIX 3HAHWUIA, YMEHWUI 1 cnocobos
AencTBnin, cneunduyecknx aasa npeamMmeTHon 061acTn « XMMKUA»; OCHOBbI HAYYHOTO MbILLIEHUA; BUADI
AeATeNbHOCTM NO NONYYEHUIO HOBOTO 3HaHUSA, ero UHTEepPNpPeTaLnn, NPeobpasoBaHUIO U NPUMEHEHUIO B
pa3INYHbIX Y4EBHBIX M PeasibHbIX *KU3HEHHbIX YCI0BUAX; 0becrneymBatoT BO3MOMKHOCTb YCMNELHOro
oby4yeHus Ha cneaytollem ypoBHe o6pas3oBaHuA.

K KoHUy 06yueHus B 8 Knacce y obyyatouierocsa 6yayT chbopmmpoBaHbl cieayowme npegMeTHble
pe3yNbTaTbl U3YYEHUA XUMUWN HA YrAYBAEHHbIM YPOBHE:

PacKpbIBaTb CMbIC/T OCHOBHbIX XMMUYECKMX MOHATUI: aTOM, MOJIEKYNA, XUMUYECKUI 31eMEHT, MeTan,
HemeTa, aIoTPONus, NPOCTOE BELLECTBO, C/I0XKHOE BELLECTBO, CMech (oaHOopoAHas v
HeoAHOPOAHasA), BafIeHTHOCTb, OTHOCUTE/IbHAA aTOMHaA U MOJIEKYAPHAA Macca, KONMYeCcTBO BelLlLecTsa,
MOJ1b, MONIAPHAA Macca, MaccoBas [0/19 XMMUYECKOro 3/1eMeHTa B COeANHEHUN, MONAPHbIN 0BBEM,
OTHOCUTE/IbHAA NJIOTHOCTb ra30B, OKCUA, KUCI0Ta, OCHOBaHWE, COJb, aMdOTEPHbIN OKcUa, amMpoTepHbI
rMAPOKCUA, XMMUYECcKas peakuus, Knaccudukauma peakumit: peakuumn coegmHeHns, peakumm
PasNOoMKeHUs, peakLnn 3aMelleHnn, peakumm obmMeHa, 3K30- U SHAO0TEPMUYECKME PeaKLMK; TEMNOBON
addeKT peakummu; AApo aToMa, 3NeKTPOHHbIN CN0oM aToma, aToMHaa opbuTanb, paauyc aToma,
XMMUYECKas CBA3b, MOAAPHAA U HEMONAPHAA KOBANEHTHaA CBA3b, MOHHAA CBA3b, MOH, KATUOH, aHWNOH,
pacTBop, MaccoBas 40/ BelecTsa (MpoueHTHan KOHLEHTPaLUMA) B pacTBope, MOAPHAaN KOHLEHTpauma
BelLEecTBa B PacTBOPE; 3/1eKTPOOTPULLATENIbHOCTb, CTeNeHb OKUCAEHUA, OKUCANTENN U BOCCTaHOBUTENM,
OKMC/IEHME U BOCCTAHOB/IEHME, OKUCINTE/IbHO-BOCCTaHOBUTE/IbHbIE peaKL MM, METO 3/1eKTPOHHOI0

banaHca;

UNNKOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XUMUYECKUX NOHATUI U NMPUMEHATDL 3TU NOHATUA NPU
OonncaHMu BelecTs U UX npeBanJ,eHMﬁ;

NCMO/1b30BaTb XMMUYECKYO CUMBOJIMKY AN COCTaBNeHUA GOPMY BELLLECTB U YPABHEHUI XMMUYECKUX
peaKkuuii;

onpeaenaTb Ba€HTHOCTb aTOMOB 3/IEMEHTOB B GUHAPHbIX COANHEHUAX, CTEMEHb OKUC/IEHUA
3N1EeMEHTOB B BUHAPHbIX COeAMHEHUAX, MPUHAL/IEKHOCTb BELLECTB K ONpeaeieHHOMY Knaccy
coeAMHeHuli No popmMmynam, BUAbl XMMUUYECKOM CBA3M (KOBAaNEHTHOM U MOHHOM) B HEOPraHUYeCKuMX
COeANHEHUAX;

PacKpblBaTb CMbIC/1 3aKOHOB COXPAHEHWA MAcCCbl BELLLECTB, NOCTOAHCTBA cocTaBa, MNepuoanyeckoro
3aKoHa [I. 1. MeHaeneesa, aTOMHO-MOIEKYNAPHOI TEOPUK, 3aKOHa ABOragpo 1 ero cieacTeui,
npeacTaBAeHMI O HayYHbIX METOAaX NO3HAHMSA, B TOM YMC/Ee SKCNEPUMEHTA/IbHbIX U TEOPETUYECKMX
MEeToAax UCCNeA0BaHMA BELWECTB U U3YYEHUA XMMUYECKUX PeaKLmi;

AEMOHCTPUPOBaTb NOHMMaHWE NepPUOANYECKOM 3aBUCUMOCTU CBOMCTB XMMMUYECKMX 3/1IEMEHTOB OT MX
nonoeHua s MNeprmogunyeckoi cucteme:

OMMCbIBATb U XapaKTepusosaTb TabanyHyo dopmy Meproamnyeckoit CUCTEMbl XMMUYECKUX 3/1EMEHTOB:
pasnuuaTth NOHATMA «rnasHaa nogrpynna (A-rpynna)» u «noboyHas noarpynna (b-rpynna)», «manbie
nepuoabi» 1 «6osblne Nepuoabl»;



COOTHOCUTb 0603Ha4YeHMsA, KOTopble MMetoTcA B Tabanue «lMepruoamyeckan cuctema XMMUYECKNX
anemeHTOB . N. MeHaeneesa», C YACNOBbIMM XapaKTEPUCTUKAMM CTPOEHMUA aTOMOB XMMMUYECKUX
3N1eMeHTOB (cocTaB 1 3apaj Aaapa, obliee YACN0 INEKTPOHOB U pacnpeneneHne Ux no 31eKTPOHHbIM
cnosm);

06bACHATL CBA3b MONOMKEHNA 31eMeHTa B [Mepnoanyeckoin cucteme ¢ pacnpeaeneHMemM 371eKTPoHOB no
3HEpreTUYecKMM yPOBHAM, MOAYPOBHAM W OPOUTANAAM aTOMOB NEPBbIX YETbIPEX NEPUOLOB;

KNaccupuuUMpoBaTb XMMUYECKME 3/IEMEHTbI, HEOPraHWYECKME BELLLECTBA, XMMUYECKME peaKkLmm (no
YMCAYy M COCTABY YHaACTBYIOLLMX B PEAKLMK BELLECTB, No Tennosomy adpdekTy);

XapaKTepunsosaTb (ONMUCbIBaTb) GU3NYECKME U XUMUYECKME CBOCTBA MNPOCTbIX U CNOMHbIX BELLECTB:
Kucsopoda, BoAopoaa, BoAbl, 00LIME XMMUYECKME CBOMCTBA OKCUAOB, KUC/IOT, OCHOBaHUM 1 conen,
reHeTMYECKYIo CBA3b MeXAy HUMU, MOATBEPKAaA NPUMEPaMMN MONEKYNAPHbIX YpaBHEHUI
COOTBETCTBYHOWUNX XUMNYECKUX peaKu,Mﬁ;

OMMUCbIBaTb POab KUCN0PO/Aa, BOAOPOAA M BOAbl B NPUPOAHbIX NPOLEccaX, B *KMUBbIX OpraHM3max, ux
NPUMeHEeHME B Pa3/IMYHbIX OTPACAAX MPOMbILLIEHHOCTU, BO3MOXHOE NCMO0/Ib30BaHNE B COBPEMEHHbIX
TEXHONOrnsX;

06BACHATL U NPOrHo3npoBaThb CBOMCTBA BelecTB B 3aBUCMMOCTU OT UX COCTaBa U CTPOEHNA,
BO3MOXHOCTU NPOTEKAHNA XUMUNYECKUX HpeBan.LeHMVI B Pa3/IMYHbIX YCNOBUAX;

BbIYMC/IATb OTHOCUTENIbHYIO MOJIEKYIAPHYIO M MONSIPHYIO MacChl BELLLECTB, MOJIAPHYIO Maccy CMecH,
MOJIbHYIO 0110 XMMMYECKOT0 3/1eMeHTa B COeIMHEHUM, MaCCOBYIO A0 XMMUYECKOTO 3/1eMeHTa No
bopmysie coeanHEHNA, HAXOANUTb NPOCTENLLYI0 GOPMY/Y BELLEeCcTBa NO MaCCOBbIM UM MOJIbHbIM A01AM
3/1eMEeHTOB, MaCcCOBYIO 40110 BELL,ECTBA B PAaCTBOPE, MOJIAPHYIO KOHLLEHTPALMIO BELLECTBA B pacTBope,
NPoBOAMUTb pacyeTbl N0 YyPaBHEHUAM XMMUYECKOWN peaKLmu;

NPUMEHATb OCHOBHblE onepaLUn MbICAUTENbHOW AeATENbHOCTM — aHaIU3 N CUHTE3, CpaBHEHUe,
o06ob6uieHne, cuctemaTtusanmio, KnaccuPpuKaumio, BbiABEHNE NPUYMHHO-CNEACTBEHHbIX CBA3EN — AN1A
M3y4YeHMA CBOMCTB BELLECTB U XMMUYECKUX PeakLUuii, ecTeCTBEHHO-HayYHble MeToAbl NO3HaHUA —
HabnoaeHUe, U3mepeHme, MoAeIMPOBaHNE, SKCMEPUMEHT (peanbHblt U MbIC/IEHHbIN) — A/17 OCBOEHUA
y4yebHoro cogep»aHus;

PaCKpbiBaTb CYyLWWHOCTb NpoUEeCCOB OKUC/IEHNA N BOCCTAHOB/IEHUA, COCTAB/IATL YPAaBHEHUA NMPOCTbIX
OKUC/INTENIbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ (METO,D,OM 91EKTPOHHOTIO 6ancha);

YCTaHaB/AMBaTb CBA3M MeXAY PeasibHO HAbN04aeMbIMU XMMUYECKUMU ABAEHUAMM N NPOLECCAMMU,
NPOUCXO4ALLMMM B MAKPO- N MUKPOMUPE, 06BACHATb NPUUYNHBI MHOrO06pasna BeLLLECTB, COOTHOCUTb
XMMWYECKME 3HAHWUA CO 3HAHMAMM APYTUX Y4eOHbIX NPeAMETOB;

cobntogaTh NpasBuia 6esonacHon paboTbl B 1abopaTopmm Npu UCNONb30BaHUM XMMUYECKOW NOCYAbl U
060py0BaHMA, a TaKXKe Npasuia obpalleHua C BelwecTBaMn B COOTBETCTBMM C MHCTPYKLMAMM
BbINOJIHEHWA 1aBOPATOPHbLIX OMNbITOB M NPAKTUYECKMX PabOoT No NoAyYeHUI0 U cObUpaHmio
rasoobpasHbIx Bew,ecTs (BoA40POAA U KUCAOPOAaA), NPUrOTOBAEHMIO PAacTBOPOB C onpeaeneHHoM
MaccoBOW f0Nell PacTBOPEHHOrO BELLLECTBA, PELLEHMIO IKCNePMMEHTaNbHbIX 3a4a4 No Teme « OCHOBHble
KN1accbl HEOPraHUYECKUX COeAMHEHUIN;



[EeMOHCTPUPOBATh BAadeHNEe OCHOBAMU XMMUYECKON rpamoTHOCTH, BKAKOYaOLLEn ymeHna 6e3onacHoro
0bpalleHMsa C BelecTBaMm, UCMO/b3yeMbIMU B MOBCEAHEBHOMN U3HU, @ TaK¥Ke 3HaHMe Npasu
noseaeHUA B Lenax cbepexeHma 300p0BbA U OKPYKatoLLel cpeapbl.

K KoHUy 06yueHuMA B 9 Knacce y obyyatoueroca 6yayT cGopmmpoBaHbl ciegyowme npegMeTHble
pe3ynbTaTbl U3yYEHUA XUMUKN Ha YrAYBAeHHbIM YPOBHE:

PacKpbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKMX NMOHATUN: XMMUYECKUIA SN1EMEHT, aTOM, MOJIEKY/A, UOH,
KaTUOH, aHWOH, 3/1IEKTPOOTPULLATENIbHOCTb, CTENEHb OKUCIEHUA, XMMUYECKAA PEAKLMA, TENIOBOM
adpdeKT peakunm, Moab, MONAPHbIN 06BEM, PpacTBOp;

3/IEKTPOINTbI, HEINEKTPONUTDI, 3IEKTPOSIUTUYECKAN ANCCoUMaLUS, peakumMn MOHHOTo obmeHa,
rMaponms conei, obpatumole M HeobpaTMble peakuum, OKUCANTENbHO-BOCCTaHOBUTEIbHbIE PeaKLMK,
OKUCUTENb, BOCCTAHOBUTE/NIb, OKUCIEHUE N BOCCTAHOB/IEHWNE, 31IEKTPO/IN3, ANN0TPONKUA, aMPOTEPHOCTb,
XMMMYECKas CBA3b (KOBa/ieHTHasA, MOHHaA, MeTal/InYecKasn), MeXXMONeKyNsPHble B3auMOAencTBumA
(BogopoaHan cBasb, cuabl BaH-gep-Baanbca), KoMNeKCHble coegMHEHMUA, KPUCTANIMYECKUE PEeLLETKN
(npummnTUBHaAA Kybuueckan, 06 bEMHO-LEHTPUPOBaAHHasA Kybuyeckan, rpaHel,eHTpMpoBaHHas
Kybuueckas, rekcaroHasibHasi NJOTHOYMNaKOBaHHas), KOPPO3US METaIN0oB, CMIaBbl; CKOPOCTb
XMMMUYECKOWN peakumu, KaTains, XMMNUYECKoe paBHOBECUE, SN1EMEHTbI XMMUYECKOM TePMOAMHAMMKM KaK
OAHOI M3 TeopeTMYECKMX OCHOB Xumuu; MAK;

UNNOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XUMUYECKNX NOHATUI U NPUMEHATL 3TU MNOHATUA NPU
onncaHnu sewecTs U UX I'IpGBpBLLI,GHVIﬁ,'

NCMO/1b30BaTb XMMMUYECKYIO CUMBOJIMKY A8 COCTaBNeHUsA GOPMY BELLECTB U YPAaBHEHUIA XMMUYECKUX
peakuum;

onpeaenaTb Ba€HTHOCTb U CTENEHb OKUCAEHMA XMMUYECKUX 31EMEHTOB B COEANHEHUAX Pa3INYHOIO
COCTaBa, NPUHAA/IEKHOCTb BELLECTB K onpeaeneHHOMY Kaccy coeauHeHU no popmynam, Bugbl
XMMMYECKOW CBA3M (KOBAJSIEHTHOM, MOHHOM, MEeTalINYecKo) B HEOPraHNYECKMX COeANHEHUSAX, 3apAs,
MOHa Mo XMMUYECKOM popmyne, XapaKTep cpebl B BOAHbIX pacTBOpPax HEOPraHUYECKMUX CoeaMHEHUN,
TUN KPUCTaNINYECKOM PeLIETKU KOHKPETHOrO BelLLeCTBa;

PaCKpbIiBaTb CMbIC/ I'Iepmo,u,wquKoro 3akoHa [. . MeHaeneesa u AEMOHCTPNPOBATb €ro NOHMMaHue:

ONMCbIBaTb U XapaKTepu3oBaTb TabAnYHy0 dopmy Meproanyeckoi CUCTEMbI XMMUYECKUX 3/IEMEHTOB:
pa3AnyaTb NOHATUA «A-rpynna» n «b-rpynna», «Mmasble nepuoabi» n «6onbLIMe Nepuoap»;

06BACHATL CBA3b MNOONKEHUA 31emeHTa B [TepruoamyecKkoit cucteme ¢ pacnpegeneHmem 31eKTPOHOB Mo
3HEpPreTUYECKUM YPOBHAM, NOAYPOBHAM M OpbUTaIAM aTOMOB NEPBbIX YETbIPEX NeprUoos;

BblAeNATb 06LMe 3aKOHOMEPHOCTM B USMEHEHMUM CBOMCTB 3/1IEMEHTOB U UX COeAMHEHNI (KUCNOTHO-
OCHOBHbIX U OKUCNUTENbHO-BOCCTaHOBUTE/IbHbIX CBOMCTB OKCUMA0B M TMAPOKCUAO0B) B Npeaenax Masbix
NeproaosB M raBHbIX NOArPYNM C YYETOM CTPOEHUA UX aTOMOB;



pacKpbIBaTb CMbIC/1 TEOPUMN INEKTPOSIUTUUECKOMN ANCCoLMaLMK, 3aKoHa [ecca 1 ero cneacTsumiA, 3aKoHa
OEeVUCTBYIOLLMX MacC, 3aKOHOMEPHOCTEN M3MEHEHUA CKOPOCTM XMMMYECKOMN peaKkLun, HarnpasieHms
CMelLLeHUA XMMUYECKOro paBHOBECUA B 3aBUCUMOCTU OT Pa3/indHbIX paKTopOB;

KNaccupuumMpoBaTb XMMUYECKME 3/1EMEHTbI, HEOPraHWYECKME BELLLECTBA, XMMUYECKME peaKkLmm (no
YMC/Y M COCTABY YHaCTBYIOLLMX B PeaKLMKN BELLECTB, No TenioBoMy 3¢pdeKTy, No arperaTHoOMy COCTOSHUIO
peareHToB, Mo U3MEHEHWIO CTEMNEHEN OKUCIEHUA XUMUYECKUX 3/IEMEHTOB, N0 06paTMMOCTH, MO Y4acTUto
KaTasnusartopa);

XapaKTepnsoBaTb (OI'IVICbIBaTb) o6m,14e XMMWUYECKNEe CBOMCTBA Bel,ecCTB pPa3/iInyHbIX KNnaccoB
HeopraHM4YecKmnx COGLI,VIHGHVII‘/JI, noarsepXXaad 3To onncCaHMe npumepammn MmonekynapHbiIX U MOHHbIX
ypaBHEHMﬁ COOTBETCTBYHOLLUUNX XUMUNYECKUX peaKu,Mﬁ;

COCTaB/IATb YPaBHEHUA: INEKTPOSIUTUYECKOM AMUCCOLMALMUM KUCAOT, LLLEIOYEN U CONEN; NOHbIE U
COKpalleHHble ypaBHEHUA peaKkLMil MIOHHOIro 0OMeHa; peakunii, NOATBEPKAAOLWMX CYLLEeCTBOBaHNE
reHeTUYEeCKON CBA3N MeXKAY BELLecTBaMM Pas3/IMYHbIX K1accos;

PacKpbIBaTb CYLLHOCTb NPOLECCOB rMAPOAM3a CONEN NOCPEACTBOM COCTaBNEHUA KPATKUX UOHHBIX U
MOIEKYNAPHBIX YPaBHEHWIA PeaKLmii, CYLLLHOCTb OKUCANTENIbHO-BOCCTAHOBUTEbHBIX PeaKLmii
NocpeACcTBOM COCTaB/IEHUA /IEKTPOHHOrO 6anaHca 3TUX peakLuii;

npeacKasblBaTh XapaKTep cpedbl B BOAHbIX PacTBOpPax conew;

XapaKTepun3oBaTb (ONMUCbIBaTb) GU3NYECKME U XUMUYECKME CBOMCTBA MPOCTbIX BELLECTB (KMCN0PO4, 030H,
rpaduT, anmas, KpemHui, 6op, a3oT, pocdop, cepa, XJ10p, HATPUN, KaZNi, MarHUI, Kanbuuii,
aNlOMUHWI, }Keneso, Mefib, LIMHK, cepebpo) u 06pa3oBaHHbIX UMK C/IOXHbIX BELLECTB, B TOM YMCae UX
BOZHbIX PAaCTBOPOB (aMMMAK, X10POBOAOPOL, CEPOBOAOPOSA, OKcnabl yrnepoaa (ll, IV), kpemHus (1V),
asota (I, II, llI, IV, V) u docdopa (I, V), cepsbi (IV, VI), cepHucTas, cepHas, a3oTHan, ¢ocdopHas, yronbHas,
KpeMHMeBan KUCNOTbI, OKCUAb! U TAPOKcnabl metannos IA-IIA-rpynn, antomunua, meaum (l1), umMHKa,
»enesa (Il v 1));

NOACHATb COCTaB, OTAE/IbHblE CMOCO6bI NOMYYEHNA U CBOMCTBA CIOXKHbIX BELLECTB
(kMcnopoacoaepskalme KMCNOTbI X10pa, a30TMCTaA, GOpPHanA, YKCYCHaA KUCAOTbI U UX COMN, ranoreHnabl
KpemHus (IV) n docdopa (Il u V), okena u rugpokeng, xpoma (l11), nepmaHraHaT kanus;

OMMCbIBATb PO/b BaXKHENLLMX U3yYaeMblX BELLECTB B MPUPOAHbIX NPOLLECCaX, BAMAHNE Ha KUBbIE
OpraHn3Mmbl, MPUMEHEHME B Pa3/INYHbIX OTPAC/IAX SKOHOMUKM, UCNOJIb30BaHUE A1A CO34aHuUA
COBPEMEHHbIX MaTeEPUasiOB U TEXHOJIOTWNIA;

NpPoOBOAUTb peaKL MM, NOATBEPKAAOLWME KAYECTBEHHbIN COCTAB Pa3/IMYHbIX BELLECTB, Pacno3HaBaTb
OMbITHbIM NYTEM COAEPKALLMECA B BOAHbIX PAacTBOPaX MOHbI: X10pua-, bpomna-, uogua-, cynbdat-,
docdat-, KapboHaT-, CUAMKAT-, CyNbOUT-, CyNbdUA-, HUTPAT- U HUTPUT-UOHbI, TMAPOKCUA-MOHbI, KATUOHbI
aMMOHMA, MarHUs, KanbLMaA, aIOMUHKSA, Kenesa (2+) n xkenesa (3+), megu (2+), LMHKa;

06BACHATbL M NPOrHO3MPOBATb CBOMCTBA BaXKHEMLIMX M3y4aeMblX BELLECTB B 3aBUCMMOCTM OT UX COCTaBa
W CTPOEHUS, MPUMEHEHMNE BELLLECTB B 3aBUCMMOCTU OT UX CBOMCTB, BOSMOXHOCTb MPOTEKAHUA
XMMWYECKMNX NPEBPALLEHUI B PA3/IUYHBIX YCIOBMAX HA OCHOBE PAaCCMOTPEHHbIX 3/1EMEHTOB XMMUYECKOW
KUHETUKU U TEPMOLUHAMUKM;



BbIYMC/IATb OTHOCUTENIbHYIO MOJIEKYIAPHYIO M MONSIPHYO MacChl BELLLECTB, MacCOBYIO 4010
XMMWYECKOro 3/1eMeHTa Mo popmy/e CoeANHEHMA, MacCOBYIO 0110 BELLECTBA B PaCTBOPE, MOJIbHYIO
O0/110 XMMWYECKOTO 3/1eMEHTa B COEANHEHUU, MONSIPHYIO KOHLEHTPALLMIO BELLLECTBA B PACcTBOPE,
Haxo4MTb NpoCTenwwyto popmyny BELLECTBa MO MACCOBbIM UM MOJIbHbIM ,0/1AM 3/IEMEHTOB, MPOBOANUTb
pacyeTbl MO YPaBHEHUAM XMMUYECKUX PEaKLUI C yHeTOM HeA0CTaTKa OAHOMO U3 peareHTos,
NPaKTUYECKOro BbIX0Aa NPOAYKTa, 3HAYeHMA TennosBoro addeKTa peakumm, onpesenaTb COCTaB CMecel;

cobnoaaTh npasuna 6esonacHoi paboTbl B 1abopaTopum NPU UCNOb30BaHUN XMMUYECKON NocyAabl U
060pyA0BaHMA, a TaKXKe npasuia obpalleHna C BelecTBaMn B COOTBETCTBMM C MHCTPYKLMAMM
BbINO/IHEHWNA N1abOPaTOPHbIX OMNbITOB M NPaKTUYECKMX PaboT No NoayYeHUIo U cobrupaHuio
razoobpasHbix BELLECTB (aMMMaKa M YINEKUCIOrOo rasa) U peLleHnio 3KCNepuMeHTabHbIX 3a4a4 no
TEMaM Kypca, NpeacTaBAaTb Pe3yibTaTbl SKCNepUMeHTa B Gopme BblBOAOB, A0Ka3aTesbCTs, rpadunKos,
TabAuL, 1 BbIABAATb SMMNMPUYECKME 3aKOHOMEPHOCTU;

NPUMEHATb OCHOBHbIE onepaLUn MbICAUTENbHOW AeATeNbHOCTU (aHaNN3 U CMHTE3, CpaBHeHMe,
0606U1eHNe, cUucTeMaTU3aLMIO, BbiABNEHUE MPUUMHHO-CNEACTBEHHbIX CBA3EM) NPU U3y4YeHUU CBONCTB
BELLECTB U XMMUYECKUX peaKLMii, BNafeTb eCTeCTBEHHO-Hay4YHbIMM MeToAaMn No3HaHUA (HabaoaeHue,
n3mepeHue, MoaeNMpoBaHue, SKCNEePUMEHT (peanbHbIi U MbICIEHHbIN);

NpUMeHATb Npasuia 6esonacHoro obpalleHUs ¢ BellecTsamm, UCNo/b3yeMbiMU B NOBCEAHEBHOM
W3HM, NpaBua NoBeAeHUA B LEensax cbeperkeHna 340P0BbA M OKPYXKaloLLen NPUpoaHON cpeabl,
NoHMMaTb Bpea (onNacHOCTb) BO34ENCTBUSA HA K1Bble OPraHn3mMbl onpeaeneHHbIX BeLecTB, NOACHATb Ha
npumepax cnocobbl yMeHbLLEHUA 1 NPeaoTBPaLLEeHNA UX BPeAHOro BO3AENCTBUA, 3HAYEHME KMPOB,
6e/1KoB, YrneBsoa0Bs 415 OpraHn3ma Ye/lIoBeKa;

NCNo/1b30BaTb NO/IyYEHHbIE NpeacTaBaeHna o chepax NPodeccnoHaNbHON AeATeNbHOCTHN, CBA3AHHbIX C
HayKoM N COBPEMEHHbIMW TEXHOJIOTMAMM, KaK OCHOBY A1a NpodeccMoHanbHOW OpUeHTauMn U ans
OCO3HAHHOIO BbIBOPa XMMMU Kak NPodUIbHOrO NpeameTa Npu NPoA0/IKEHNUN 0OYYEeHUA Ha YPOBHE
cpepHero obwero obpasoBaHus;

y4yacTBOBaTb BO BHEYPOUHOWN MPOEKTHO-UCC/IEA0BATENIbCKOM AeATEIbHOCTM XMMNYECKOM U XMMUKO-
3KO/I0rMYECKOM HanpaBNeHHOCTH, NPUOBPECTM ONbIT NpoBeaeHUA YUebHbIX UCCNel0BaHWNI B YCAOBMAX
o0b6pa3oBaTe/ibHbIX OPraHM3aLNii, a TaKKe opraHn3aumii (LeHTPoB) AONOAHUTEIbHOIO 06pa3oBaHMA
neten.



TEMATUYECKOE MNMJTAHMPOBAHUE

8 KNIACC

Ne n/n

HanumeHoBaHWe pa3genos U Tem
nporpammol

Konnyectso vacos

Bcero

KoHTponbHble paboTbl

MpakTuyeckme paboTbl

IneKTpOoHHbIe (undpoBble)
obpasoBaTesnbHble pecypcsbl

Pasgen 1. NepBOHaYanbHble XMMUYECKUE NOHATUA

Xumua — BarkHas 0bnacTb

1.1 €CTecTBO3HaHMA U NPaAKTUYECKOM 10 2
0eATeNIbHOCTU YesIoBeKa

1.2 BelLecTBa U XuMHUYECKUE peakLmnm 28 1

Utoro no pasgeny 38

Pasgen 2. BaxkHelwne npeacraBUTeIM HEOPraHNYECKNX BELLLECTB
Bo3ayx. MoHATMe o rasax. Kucaopoga,

2.1 19 1 1
Okcmabl
Bogopoa. MoHATHE 0 KncnoTax u

2.2 8 1
conax
Boaa. PactBopbl. MoHATHE 06

23 18 1 1
OCHOBAHMUAX

2.4 OCHOBHble Knaccbl HEOPraHNUYeCKUX 16 1 1
coeiNHEHUN




UTtoro no pasgeny 61

Pasgen 3. MNepuopgmyecknin 3akoH u Meprnoguyeckas cuctema xmummyeckux anementos . U. Merngeneesa. CTpoeHWe aToMOB. XMMUYECKan CBA3b.
OKMCANTENBHO-BOCCTAHOBUTE/IbHbIE PEAKLLUK

Mepnoanyeckunii 3aKoH 1
MNepuognyeckas cnctema
3.1 18
XUMUYecKux anemenTos . U.

MeHpeneesa. CTpoeHme aTOMa

Xummnuyeckas ceasb. OKUCAUTENBHO-
3.2 16 1
BOCCTAHOBUTE/IbHbIE PeaKLUm

UTtoro no pasgeny 34

PesepBHOe Bpemsa 3

OBLLEE KO/TMYECTBO HYACOB MO
NMPOrPAMME

136 5 6




9 KNIACC

Konunyectso 4acos

DNEeKTPOHHbIe
(undposble)

Ne n/n HanmeHoBaHMe pa3aenos 1 Tem NPOrpammbl
B KOHTpONbHbIE MpakTnyeckume obpasoBaTtenbHble
cero
paboTbl paboTbl pecypcol
Paspen 1. Bew,ectso 1 xumun4yeckasa peaxuus
11 MoBTOopeHUE U yraybneHne 3HaHui o 4
' BellecTse
OCHOBHble 3aKOHOMEPHOCTN NPOTEKaHUA
1.2 . 12 1 1
XMMUYECKUX peaKkumm
DNeKTPOINTUYECKAA ANCCoLMaLmA.
13 12 1 2
XnmMmunyeckune peakuunm B pactsopax
UTtoro no pasgeny 28
Pasgen 2. HemeTtannbl U nx coeguHeHUA
21 O6Lwan xapaKTepUCTUKA XMMUYECKUX c 1
' anemeHTOoB VIIA-rpynnbl. FanoreHbl
O6LW,an xapaKTepPUCTUKA XMMUYECKUX
2.2 snemeHTOB VIA-rpynnbl. Cepa v eé 9
coefnHeHuA
23 O6L,an xapaKTePUCTUKA XMMUYECKUX 11 1

anemeHToB VA-rpynnol. A3oT, docdop u ux




coegnHeHuA

OGLLI,aFI XapPaKTEPUCTUKA XUMNYECKUX

2.4 anemeHTOB IVA-rpynnol. Yrnepoa vt KpeMuui, | 12 2
ux coegmHeHua. bop

Utoro no pasgeny 37

Pazpen 3. Metannbl n nx coegmHeHUA

3.1 Obume cBOMCTBA METANIOB 9

3.2 BakHelNLwmne meTannbl U UX coegUHEeHUs 18 2

Utoro no pasgeny 27

Pasgen 4. XuMmuna n oKpyarouwias cpega

41 BeluectBa v MmaTepuanbl B }KU3HWU HYeNOBEKa. 5
OCHOBbI 3KO/IOrMYECKON FPaMOTHOCTH

UTtoro no pasgeny 2

Paspen 5. 0606LieHMe 3HaHUI

51 MosTOpeHMe 1 0606LLEHNE 3HAHNIT OCHOBHbIX 8 1
pasgenos Kypcos 8—9 Knaccos

UTtoro no pasgeny 8

OBLLUEE KONTMYECTBO YACOB MO NMPOrPAMME 102 10







MOYPOYHOE MNJIAHMPOBAHUE

8 KNNACC
Konnyectso yacos DNEeKTPOHHbIe
[aTa umdposble
Ne n/n | Tema ypoka
Beero KOoHTpOAnbHbIE MpaKTnueckue n3yyeHus obpa3soBaTtesibHble
paboTbl paboTbl pecypcbl
1 MpeameT xXumunun. Ponb XumMnn B XM3HN Ye0BEKA 1
5 MoHATHE 06 UCTOPUN BOSHUKHOBEHUSA U Pa3BUTUA 1
XUMUU. XMMUA B CUCTEME HAYK
3 Tena v Bewectsa. PUsnMyecKne U XMMn4yeckme 1
CBOICTBA BeLLLEeCcTs
4 dusnyeckme u XummyecKkue ABsieHUA 1
MNoHATME O TEOPETUYECKNX METOLaX NO3HAHUA B
5 €CTeCTBEHHbIX HayKax. MICTOYHUKN XMMMYECKON 1
nHdopmaumnm
MNpeactaBneHMA O HAY4YHOM NO3HAHMMU Ha
3MMMPUYECKOM YPOBHE: HabloaeHue,
6 N3MepEeHUNE, IKCNEPUMEHT, MOAENNPOBaAHME. 1

MoHATMe 0 meTodax PaboTbl C XMMMUYECKMMMU
BewectBamu. ObopyLoBaHME LWKObHOM
XMMUYecKon nabopaTtopmm




MpaKTuyecKkas pabota Ne 1 no teme "Mpasuna

7 paboTbl B nabopaTtopun 1 npuémbl 0bpaLleHuns ¢
nabopaTopHbiM 0b6opyagoBaHuem"

8 YucTble BewecTsa U cmecu

9 Cnocobbl pasgeneHuns cmecem

10 MpakTuyeckasa pabota Ne 2 no Teme "PaspeneHune
cmecel (Ha npumepe 0YUCTKKU NoBapeHHol conu)"

11 ATOMbI U MOJIEKY /bl

12 Xumunyeckue anemeHThbl

13 MpocTble ¥ CNOXKHble BeLecTsa

1 BelyecTBa MOJIEKYIAPHOIO U HEMOIEKYISIPHOIO
CTpoeHuA

15 Xvmmnyeckasa ¢opmyna. BaneHTHOCTb aTOMOB
XMMMUYECKUX 3/IEMEHTOB

16 3aKOH NOCTOAHCTBA COCTaBa BELLECTB

17 OnpepeneHne BaJIEHTHOCTM aTOMOB Mo Gopmysiam
H6MHapHbIX coegMHEHUI

18 OTHOCUTeNbHaa aTomHaa macca. OTHocuTenbHaA
MOJIEKYNAPHAA Macca

19

BblunciieHns OTHOCUTEIbHON MONEKYIAPHOM




MaccCbl BeW,ecCTs, MOI'IFIpHOI?I MaccCbl, maccbl
BeLWwecTB N KOan4yecTBa BelleCTBa

MaccoBasa 4019 XMMUYECKOro 3/1IeMeHTa B

20
coeguHeHUn

21 BbluMcneHna MaccoBoM 401U XMMUYECKOTO
anemeHTa no ¢popmyse coeanHeHMA

27 HaxoxaeHue npocTteiiieit popmybl BELLECTBA NO
MacCOBbIM A0NAM 3/1€MEHTOB

23 BblumncneHus npoctenwen Gopmynbl BELLECTBA NO
MaCcCOBbIM UAN MONbHbBIM AOJAM 3/IEMEHTOB

24 Konunyectso Bewectsa. Monb

55 B3anMmocBA3b KOAMYECTBA, Macchbl U YMcna
CTPYKTYPHbIX €4MHML, Bel,ecTsa

26 MonapHaa macca cmecu BeLLecTs

57 MosibHasA 4,08 XMMUYECKOro 3/1eMEHTa B
coeguHeHUn

’8 HaxoxaeHne npoctenwen Gopmynbl BELLECTBA NO
MOJIbHBIM AONIAM 3/IEMEHTOB

29 Xumunyeckume apneHna. XummyecKan peakuma n eé

NPU3HAKN




30

3aKoH COXpaHeHNA macCCbl BEWECTB

ATOMHO-MONIERYNAPHAsA Teopus. HnU3Hb U

31
aearenoHoctb M. B. JlJomoHocoBa

32 XnmMmunyeckne ypaBHeHNA

33 TUNblI XMMUYECKMX PEeaKLLUi
PacyéTbl N0 XMMMYECKMM ypaBHEHMAM KO/IMYeCcTBa

34 M MACCbl MCXOAHbIX BELLECTB UM MPOLYKTOB
peakumm
BbluncneHns No ypaBHEHUAM XMMUYECKON

35 peakLMn: KONNYecTBa BeLLecTBa, Macchbl No
N3BECTHOMY KOJIMYECTBY BeLLeCcTBa, macce
peareHToB UM NPOAYKTOB peakumm
BbluncneHuna no ypaBHEHUAM XMMUYECKON

36 peakLMn: KONNYecTBa BeLLecTBa, Macchbl No
N3BECTHOMY KOJIMYECTBY BeLLeCcTBa, macce
peareHToB UM NPOAYKTOB pPeakumm

37 0606ueHne 1 cucTemaTn3aumnsa 3HaHUN

38 KoHTposbHasa pabota Ne 1 no teme "Bewectsa u
XUMUYECKMe peakuumn"

39 Bo3gyx — cmecb rasos. [oHATMeE O rasax.

40 3aKkoH ABoragpo. MonAapHbIn 06bEM rasos




BbluncneHua O6béMa, KOo/in4yecTtBa BeleCcTBa rasa

41
Mo U3BECTHOMY €ro KOJIMYECTBY BELLECTBA, 0O BEMY

42 OTHOCMTeNbHaA NNOTHOCTb ra3os

43 BbluncneHna oTHOCUTENIbHOM NJIOTHOCTM ra3oB
OnpepeneHne OTHOCUTE/IbHON MOJIEKY/IAPHOM

44 Maccbl ra3006pa3HOro BewecTsa No U3BECTHOM
OTHOCUTENIbHOM NNOTHOCTU
BbluncneHnsa oTHOCUTENIbHOM MOJIEKYNAPHOM

45 Macchbl rasa no U3BeCTHON OTHOCUTE/IbHOM
NAOTHOCTH

6 O6bEMHbIE OTHOLIEHMA FA30B NPU XMMUYECKNX
peakumax

47 BbluncneHna o6 bEMOB ra3oB No ypaBHEHWMIO
XMMMUYECKON peakLmm

48 Kucnopog — anemeHT 1 NpocToe BeL,ecTBo

49 Okcmabl

50 Cnocobbl nony4yeHUs Kucnopoaa B nabopatopum u
NPOMbILLIEHHOCTH

51 MpakTuyeckana pabota N2 3 no teme "lMonyyeHue u

cobupaHue Knucnoposa, MsyyeHune ero cBOMcTs"




52

KpyroBopoT Kucaopoga B npupoae

53 O30H — annoTponHana moandmrKaLma Kucaoposa
TennoBoit 3¢ PEKT XMMUYECKON peaKkLnu,

54 TEPMOXMMUYECKNE YPABHEHWA, 3K30- U
3HAOTEPMUYECKME peaKLmm

55 Tonnuneo. Ncnonb3oBaHWe yrna U meTaHa B
KayecTBe TON/INMBA. 3arpA3HeHne BO3ayxa.
BbluncneHuna no ypaBHEHUAM XMMUYECKON

56 peakumMn: KosmyecTea BelecTea, 06bEMa, Macchbl
Mo M3BECTHOMY KO/IMYECTBY BeLecTBa, 06bEMY,
macce peareHToB WU NPOAYKTOB pPeakuum

- KoHTposibHasa paboTa Ne 2 no teme "Bozgyx.
Kucnopog,. Okcuapl"

58 Bopopoa — anemeHT M NPOCTOe BELLLECTBO

5g Cnocobbl nony4yeHus Bogoposaa B nabopatopum u
NPOMbILLIEHHOCTH

60 MpaKkTuyeckas pabota Ne 4 no teme "MonyyeHne u
cobupaHue Bogopoaa, U3yyeHue ero ceomcrs"

61 Ncnonb3oBaHme BoAOpOAa B KavecTse TOMIMNBA

- MoHATne o KucnoTax n consax. CocTas KUCNOT U

conen




BbluncneHua O6béN\a, KOo/in4yecTtBa BeleCcTBa rasa

63 Nno M3BECTHOMY ero KO/JIM4YeCcTBY BELLECTBA UK
0b6bémy

64 BblumcneHns 06 bEMOB rasos No ypaBHEHUIO
XMMMUYECKOWN peakLmm
BbluncneHus no ypaBHEHUAM XMMUYECKON

65 peakLuMn: KoNMYecTBa BelllecTsa, 06bEma, macchbl
Mo M3BECTHOMY KO/IMYECTBY BeLLecTBa, 06bEMY,
Mmacce peareHToB MK NPOAYKTOB peaKkLuum

66 dusmyeckue ceorictea Boabl. Boga B npupoae

67 AHaNN3 U CMHTE3 — MeTOoAbl M3yYeHUA COoCTaBa
BOAbI

68 Xummnyeckue cBoiicTea Boapl

69 CocTtaB OCHOBaHWUM

70 PacTtBopbl. PacTBOpMMOCTb BelecTs B Boe

71 HacblweHHble M HEHACILWEHHbIE,
KOHLEHTPUPOBaHHbIe 1 pa3baB/ieHHble PacTBOPbI
Crnocobbl Bblpa*KeHNA KOHLEHTPALMMN PacTBOPOB:

72 MaccoBas A0NA PAaCTBOPEHHOrO BeLLeCTBa,
MONAPHAA KOHUEHTpauma

73 MpaKTuyecKkas pabota Ne 5 no Teme

"MpurotToBaeHne pacTBOPOB C ONpeae/IEHHOM




MacCcoBOW Ao/el pacTBOPEHHOIO
Bew,ecTa.[lpMroToBseHne PacTBOpPOB €
onpenenéHHon MONAPHON KOHLUEHTpaumei
pacTBOpPEHHOro BelecTsa"”

BbluncneHna ¢ MICNoNb30BaHMEM NOHATUA

74
«MaccoBan 4,0NA BELLECTBA B pacTBOpE»
BbluncneHma c ucnonb3oBaHMEM MOHATUA

75 «MOJIAPHAA KOHLLEeHTPaLUMA pacTBOPEHHOIO
BelLecTBa»

76 Posib pacTBOpOB B NPUPOAE U }KU3HWN YeslI0BEKa.
KpyrosopoT Boabl B npuposae

77 3arpAasHeHue NpUpoaHbIX BoA. OXpaHa U 04MUCTKA
NPUPOAHbIX BOA,
BbluncneHma c ucnonb3oBaHnem rpadpukos

78 pacTBOPMMOCTHU ANA PACYETOB PAacCTBOPUMOCTH
BELLeCTB

79 BbluncneHma c Mcnonb3oBaHMEM MNOHATUA
«MaCccoBan 40NA BELLECTBA B pacTBOpe»
BblumMcneHuns ¢ UCNONb30BaHMEM NOHATUA

80 «MOJIAPHAA KOHLLEHTPaUMA PAacTBOPEHHOIO
BeLLecTBa»

81 BbluncneHmsa c ucnonb3oBaHMem rpadmKoBs

PacTBOPUMOCTM A8 PacYETOB PaCTBOPMMOCTH




BewecTs

82 0606ueHne 1 cucTemaTn3aumnsa 3HaHUN

83 KoHTposnbHas pabota Ne 3 no teme "Bogopoga.
Bopa. PactBopbl. OcHoBaHuMA"

84 OKcuabl: cocTaB, KnaccudpuKkauma, TpusmaibHble
Ha3BaHuA

85 MonyyeHne n XMmmyeckme CBOMCTBa OKCUAO0B

36 MoHATUE O TMAPOKCUAAX — OCHOBAHUAX U
KMCNOPOACOAEPKALLMX KUCIOTAX

87 dusnyeckne n XuMmnyeckmne CBOMCTBa KUC/IOT

88 MonyyeHune Knucaot

89 Knaccudumkauma ocHoBaHWUM

a0 LLLénoumn, nx ceolictsa U cnocobbl NoayyYeHus

o1 HepacTtBopuMble OCHOBaHMA, UX CBOMCTBA U
Cnocobbl NonyyYeHus
MoHATHe 06 amdoTepPHbIX TMAPOKCUAAX:

92 XUMMUUYECKME CBOMCTBA U NonydeHue. NMpumeHeHue
BaKHEMLWMX OCHOBAHUM

93 Conun: cocTas, KiaccuduKauma, TpMBMabHble

Ha3BaHUA




94

®dusnyeckne n xummnyeckune cBOMCTBa CONeN.
MonyyeHune conen

95

FeHeTUYecKan CBA3b MEXKAY Knaccamu
HEeopraHMYecKMx CoeaAnHEeHUN

96

MpaKkTuyeckas pabota Ne 6. PeweHune
3KCNepuMeHTaNbHbIX 334a4 No Teme « OCHOBHbIE
KNnaccbl HEOPraHNYECKUX COeANHEHNN»

97

BbluMcneHna No ypaBHEHMAM XMMUYECKOM
peaKkumMu: KonudyecTsa sellectea, 06bEma, macchbl
No U3BECTHOMY KOJIMYECTBY BellecTBa, 06bEMy,
Macce peareHTOB MK NPOAYKTOB peakLum

98

BblumncneHna maccbl NpoAyKTa peakunm no
N3BECTHOW Macce OAHOTO U3 UCXOAHbIX BELLECTB,
B3ATOrO B BMAE pacTBOpa, CoAeprKallero
onpeaenéHHyo MacCoBYHO 400 PACTBOPEHHOIO
BellecTBa

99

KoHTposbHasa pabota N2 4 no teme "OCHOBHbIe

~n

K/1aCCbl HEOPraHNYECKNX coeguHeHnmn

100

MNepsble NONbITKM KJ'IaCCMCbVIKaLI,MM XUMUNYECKUX
3/1eMeHTOoB

101

MoHATME O rpynnax cCXo4HbIX 3/1EMEHTOB

102

dnemeHTbl, KoTopble 06pasytoT amdoTepHble
OKCKAbl U TMAPOKCUAbI




Mepuopgmyecknin 3akoH. OTKpbITHE

103
MNepuoanyeckoro 3akoHa
KopoTkonepmnogHaa n aanHHonepuoaHasa Gpopmel

104 MNepuoaunyeckoit cMCTEMbI XMMUUYECKUX 3/IEMEHTOB
O.UN. MeHgeneeBa

105 Mepuoapl 1 rpynnol

106 OcHOBHble cBeAeHMA O CTPOEHUM aTOMOB

107 CocTaB aTOMHbIX Aaep

108 MN30TONbI Kak Pa3HOBMAHOCTU aTOMOB
XMMUYECKOro 3/1eMeHTa

109 DNIEeKTPOHDI

110 DNeKTpoHHan opbutanb

11 JHepreTMyecKme ypoBHU N NOAYPOBHU aTOMa; S-,
p-, d-opbutanm

112 DNEeKTPOHHble KOHPUIYPaALLMKN N 3NIEKTPOHHO-
rpadmyeckne Gopmysibl aTOMOB
CTpoeHue 3NeKTPOHHbIX 060104EK aTOMOB NepPBbIX

113 20 XMu4yeckux anemeHToB MNepnoanyeckom
cuctembl .M. MeHpeneesa

114 3aKOHOMEpPHOCTM U3MEHEeHMA pagmyca aToOMOB

XUMUNYECKUX 21EMEHTOB, META/I/TUYECKUX U




HemeTaNIMYecKMX CBOMCTB No rpynnam um
nepunogam

MN3meHeHMe CBOMNCTB COE,CI,MHEHMI‘;I XUMUNYECKUX

115
3/IeMEHTOB B Nepmnoaax u rpynmnax
XapaKTepPUCTUKA XMMUYECKOro 31eMEHTA MO ero

116 nosioxenuto B Mepuoanyeckoit cucreme A.U.
MeHpgeneesa
3Ha4veHue lNepnogmyeckoro 3aKoHa n

117 Mepnopmyeckomn CMCTEMbI XMMUYECKUX 3/IEMEHTOB
ONA Pa3BUTUA HAYKN N NPAKTUKMK

118 DNeKTPOOTPULLATENBHOCTb XMMUYECKUX SNEMEHTOB

119 KoBaneHTHaA nonApHaa cBA3b

120 KoBaneHTHaA HenonAapHaAa cBA3b

121 MoHHaA ceA3b

122 D/IEKTPOHHbIE U CTPYKTYPHbIE GOPMY/ibl BELLECTB

123 Kpuctannnueckne n amopoHbie BeLEcTsa

124 Tunbl KPUCTaNINYECKUX PELLETOK N UX
XapaKTepUCTUKM

125 MpUYMHBI MHOroobpasma BeLLecTs, 3aBUCMMOCTb

CBOWCTB BellecCTB OT COCTaBa U CTPOEHUA




126

CreneHb oKUcneHusa

127 OKNCANTENbHO-BOCCTAHOBUTE/IbHbIE pPeaKkuumn

128 XUMUYECKME 3N1EMEHTbI — OKUCUTENN U
BOCCTAaHOBUTENN
CocTaB/ieHMe ypaBHEHWNI OKUCAUTENbHO-

129 BOCCTAaHOBUTE/IbHbIX PEaKLNi, MeTos,
3NeKTPOHHOro 6anaHca
BbluncneHns no ypaBHEHUAM XMMUYECKON

130 peaKkLuMn: KoNn4ecTBa BelLecTsa, 06bEma, macchbl
Mo U3BECTHOMY KOJIMYECTBY BELLeCTBa, 06bEMY,
macce peareHToB UKW NPOAYKTOB peakuum
BbluncneHms npoctenwien MonekynapHom

131 dbopmynbl BewecTsa No U3BECTHbIM MacCOBbIM
OONIAM 3/IEMEHTOB

132 0606ueHne U cucTemaTU3auUmnsa 3HaHUIN

133 KoHTposibHasa pabota Ne 5 no teme "CtpoeHue
aToma. Xmmuyeckan cessb"

134 Pe3sepBHbIli ypOK

135 Pe3sepBHbIli ypOK

136 Pe3sepBHbIli ypOK




OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

136




9 KNACC

Konnyectso vacos

DNEeKTPOHHbIe

[aTa umdposble
Ne n/n Tema ypoka
Beero KoHTponbHbie MpakTnyeckne n3y4yeHus o6pasoBarenbHble
paboTbl paboTbl pecypcbl

1 CtpoeHune aTomos 1
2 CreneHb OKUCNEHUA N BaNIEHTHOCTb 1
3 BuAapbl xummnyeckom ceasm 1
4 Tunbl KPUCTANNNYECKUX PELLETOK, 0COBEHHOCTHU 1

CTPOEHUA KPUCTANNYECKUX PELLETOK
s Knaccudmkauma xmmmyecknx peakumi no 1

Pa3IMYHbIM NPU3HAKaM
6 JHepreTMKa XMMUYECKMX peakLmin. Tensosoi 1

3 PeKT XMMUYECKON peaKkumm

BbluncneHmna no TepMoOXMmMYECKOMY YPaBHEHUIO

peaKkLuun: Tennosoro appeKkTa XMMmn4ecKkoi
7 peaKLMn Mo KOIMYEeCTBY BELLECTBA, Macce Uaun 1

06bEMY NpopearMpoBaBLLEro Uamn

obpasoBaBLlUErocs BeLLecTsa
8 MoHATME O CKOPOCTU XMMNYECKOWN peaKkumn. 3aKoH | 1

OEeVCTBYIOLLMX Macc




3Heprl/|ﬂ aKTMBaumu. NMoHATME O KaTanmse.

9
®PepmeHTbl. UHIMBUTOPDI.

10 PaKTOpbI, BAUAIOLWME HAa CKOPOCTb XMMUYECKOWN
peakuum

11 MoHATME O XMMMYECKOM PAaBHOBECUU, MPUHLMUN
Ne WaTtenbe
PakTopbl, BAUAIOLWME Ha COCTOAHNE XMMUYECKOTO

12 pasHoBecuA. [porHo3npoBaHne BO3MOXHOCTHU
NPOTEKAHUA XMMUYECKUX NPEeBPaALLEHUI B
Pa3INYHbIX YCNOBUAX

13 OKMCANTENbHO-BOCCTaHOBUTENbHbIE peakLmn

14 BakHble OKMCAUTENN N BOCCTAHOBUTENMN.
MNepmaHraHaTt Kanua
MpakTnyeckasa pabota Ne 1. PeweHune

15 3KCNePUMEHTaNbHbIX 33434 No Teme
«OKMCNUTENbHO-BOCCTAaHOBUTE/IbHbIE Peakummn»
KoHTposnbHasa pabota N2 1 no tTeme « OCHOBHble

16 3aKOHOMEPHOCTU MPOTEKAHMA XUMNYECKUX
peakunn»

17 PacTBopeHme Kak PU3NMKO-XMMUYECKMI npoLecc

18 DNEeKTPOIUTbI U HESSTIEKTPOAUTDI




MoHHOe npounsBeaeHne Boabl. BoaopoaHbiit

19
nokasaTtenb
>0 INeKTPONUTMYECKas AMCCoLMaLmMa KUCAOT,
OCHOBaHUWI U conew
21 Peakuumn noHHOro obmeHa
CBolicTBa KMC/IOT, OCHOBaAHUI U COEN B CBETE
22 npeacTaBAeHU 06 31EKTPOINTUYECKOM
Aunccoumaumm
23 KauecTBeHHble peaKLumn Ha NOHbI
MpaKTuyecKkas pabota Ne 2. PewieHune
24 3KCNepMMeHTasIbHbIX 33434 Mo Teme
«INEeKTPONUTUYECKAA gMccoLmanma»
25 fmpponus conei
MpaKtuyeckas pabota Ne 3. PeweHune
26 3KCMepuUMeHTa/IbHbIX 334a4 no Teme «l'maponms
conemn»
BblumcieHnsa maccbl NPOAYKTA peakLmmn no
N3BECTHOW Macce OA4HOM0 U3 UCXOAHbIX BELLECTB,
27 B3ATOrO B BUAE pacTBopa, coaeprKalliero

onpeaenéHHyo KOHLEHTPaLMI0 PacCTBOPEHHOIO
BellecTsa




KoHTponbHaa pabota N2 2 no teme

28 "IneKkTponnTUYeckan guccoumnauma. Xummyeckume
peakuumu B pactsopax"

29 Ob6uian xapaKTepuUCcTUKa HEMETaN108B

30 Ob6uian xapaKTepuUCTUKa rajioreHoB

31 Xnoposogopoa. ConAaHasa KucaoTa

32 MpakTnyeckas pabota N2 4 no Teme "MonyyeHune
CONSIHOW KUCNIOTbI, U3y4yeHue eé cBoMCTB"

33 MoHATME 0O KNCIOPOACOAEPKALLMX KUCNOTAX
X/l0pa U UX consx

34 BbluMcieHns NO ypaBHEHUAM XMMNYECKNX
peakumin, ecnv oAnH UX peareHToB AaH B U3bbITKe

35 O6wwan xapakTepucTnka anemeHToB VIA-rpynnbl

36 CTpoeHue 1 CBOMCTBA NPOCTOro BELLECTBA CEpPbI.
AnnoTtponHble moanduKauum cepbl

37 CepoBogopog, cTpoeHue, Gusmyeckune m
XMMUYECKME CBOICTBA

38 OKcunabl cepbl

39 CepHMCTaA KUCNOTa U €€ CONN.




40

CepHaﬂ KMNCNO0Ta n ee conun

41 MpoMbILLIIEHHOE NOJlyYEeHUE CePHOM KUCNOTbI
BbluncneHma maccbl NpoAyKTa peakuumn no

42 M3BECTHOM MaccoBoi (06bEMHOI) gone (%) ero
BbIXO43 OT TEOPETUYECKN BO3MOXKHOIO
BbluncneHmns maccosoii (06bEmHOI) aonu (%)

43 BbIXOAa NPOAYKTA peaKLMm No M3BECTHON Macce
(06BEMY) MCXOAHOrO BellecTBa M NPOAYKTa
peakuum

44 Obuian xapaKTepucTnKa anemeHToB VA - rpynnbi

45 A30T, pacnpocTpaHeHune B npupoae, dmsmyeckune
N XMMUWYECKMe CBOMCTBA

46 AMMMaK, ero Gprsmyeckne u XMMn4eckme
CBOWCTBA

47 Conn ammoHma

48 MpaKTuyecKkas pabota Ne 5 no Teme "MonyyeHue
aMMMaKa, U3y4yeHue ero cBomcTs"

49 Okcuabl asota (I, 11, 11, 1V, V)

50 A30TnCTadA KMcaoTa. A30THadA KMCI0Ta

51

HMTpaTbI N HUTPUTDI. Xnmunyeckoe 3arpAasHeHue




OKDY)KaIOLLI,Eﬁ cpeabl coeauHeHNAMU a30Ta

52 docdop, annoTponHble moguduKkaumm pocpopa

53 Okcunabl pocdopa (I, V) n pochopHan kKucnota
MoHATUE O MUHEPANbHbIX YyA06peHuaAX.

54 3arpsAsHeHue NpUpPoaHbIX BOAOEMOB
coeanHeHuamu asoTa n pocdopa

55 Yrnepog, ero anfoTponHblie MoguduKauum un
CBOWCTBA
OKkcunabl yrnepoaa, nx GUsmnyeckne n xumuyeckme

56 CBOWCTBA. DKONOrMYecKkme npobaemsbl, CBA3aHHbIE
c oKkemgom yrnepoga (1V)

57 MpakTnyeckne pabotbl N2 6 no Teme "MonyyeHne
oKcuaa yrnepoga (IV) u usyuenue ero csovicta"

58 YronbHada KMcaoTa u eé conun

59 MepBOHaYabHbIe MOHATUSA 06 OpraHMYECKUX
BELLLEeCTBAX KaK 0 coegMHEHMAX yriepoaa

60 MpupoaHble NCTOYHMKKN YINEBOAOPOA0B N UX
po/ib B O6bITY U MPOMbILINEHHOCTH

61 KpemHui, ero pusmnyeckme n xummdeckmne

cBOlCTBa




62

bop. bopHaa Kucnota

63

MpaKTuyecKkas pabota Ne7. PeweHune
3KCMepUMEHTAIbHbIX 33434 No Teme
«BarkHelLwmne HemMeTan bl U UX COEANHEHUNA»

64

BbluncneHmns maccbl (06bEMA; H.y.) NPoOAyKTa
peaKLumn no gaHHol macce (06bEmy) ncxogHoro
BelLEecTBa, CoAepXaLlero onpeaenéHHyo
MaCCOBYO A0/110 Npumecei

65

KoHTposbHasa pabota N2 3 no Teme «BarkHelwune
HemeTa/bl U X COeAUHEHNAY.

66

O6Lwas xapaKTEPUCTUKA XMMUYECKUX 3/IEMEHTOB
— MeTasI/IoB Ha OCHOBAHWM UX NOJIOXKEHUS B
Nncxa 4.1. Mengeneesa

67

MeTannbl A- n b-rpynn

68

MeTannuuyeckas cBA3b U MeTaNANYecKas
KpUcTananyeckas pewéTka. 3aBUCMMOCTb
dU3NYECKNX CBOMCTB METANIZIOB OT CTPOEHUSA
Kpuctanios

69

O6u.w1e XMMMUYECKMe CBOMCTBA METaN/I0B

70

06wue cnocobbl NOAYYEHUA METANNOB,
meTannyprus. Cnnasbl




INeKTPoN3 pacniaBoB M PaCcTBOPOB CO/EN KaK

71
OAWH 13 cnocoboB NoAy4YeHUA MeTanNoB

72 BbluMcieHns No ypaBHEHUAM 3/1EKTPO/IN3A
pacniaBoB M PacTBOPOB BELLECTB

73 MNoHATHE O KOPPO3UM METaNNO0B

4 PasnnyHble TUMNbl BbIYUCAEHMWI NO YPAaBHEHUAM
XMMMUYECKUX peakumi

75 MeTtannbl A-rpynn. LWenoyHbie meTannbl

76 OKcnapl M rmapoKcHMAabl HATPUA U Kanma

77 LLlenoyHo3emenbHble MeTaNbl

78 KécTKkocTb BOAbI U cnocobbl eé ycTpaHeHun

29 MpakTnyeckasa pabota N2 8 no Teme "HEcTKkocTb
BOAbl U MeToAbl €€ ycTpaHeHusa"

80 ANtOMUHUI

81 AmdoTepHble CBOMCTBA OKCMAA U TMAPOKCKAA
ANOMUHUNA

82 Ob6uan xapaKTepucTUKa meTannos b-rpynn
(nobouHbIX Nogrpynn)

83

MNepBOHavYanbHble NpeacTasaeHna o




KOMNJIEKCHbIX COEANHEHNAX

84 Meab n cepebpo

85 LUnHK

86 AmdoTepHble CBOMCTBA OKCMAA U TMOPOKCUAA
LMHKa

87 Keneso

88 OKcuapl, rmapokemapl n conm xenesa (1) n
wenesa (lll)

89 YyryH 1 cTaab — cnaaBsbl Kenesa
MpakTnyeckasa pabota N2 9. PelweHune

90 9KCMepuMeHTasIbHbIX 33434 Mo Teme
«BarkHelwmne meTannbl U UX COEAUHEHUAR

91 PasnnyHble TMNbI BbIYUCEHWI NO YPaBHEHUAM
XMMUYECKUX PeaKL i

92 KoHTponbHan paboTta Ne 4 no teme «BaxkHelwwmne
MEeTa/I/Ibl U UX COeANHEHUA»

93 BesonacHoe ncnonb3oBaHMe BELLECTB U
XMMMYECKUX peakLmii B ObITy

94 XMmuryecKoe 3arpA3HeHMEe OKPYrKaloLLLel cpeabl.

MoHATME 0 NpeaesibHO A0MNYCTUMOWM




KoHUeHTpauun Bewects (MAK)

Mepuoanyeckunin 3aKkoH 1 Mepuoanyeckas

95 cUCTEMA XMMUYECKMX 3/1IEMEHTOB B CBETE TEOPUN 1
CTPOEeHUA aToma
3aKOHOMEPHOCTM B U3MEHEHWNWN CBOMCTB
96 XMIMUYECKUX 3/IEMEHTOB U UX COeANHEHNN B 1
nepuvogax v rpynnax
97 Knaccudmkauma xmmmyecknx peakumi no 1
Pa3/INYHbIM NPU3HaKam
CBOWCTBa KNCNOT, OCHOBaHUM U COMeN B CBETE
98 npeacTaBAeHU 06 31EKTPOINTUYECKOM 1
Aunccoumaumm
99 OKMCANTENBHO-BOCCTAHOBUTE/IbHbIE PEAKLMUMN. 1
DneKTpoams.
MpaKktnuyeckas pabota Ne 10. PeweHue
100 9KCNepMMeEHTaIbHbIX 33434 NO Teme 1 1
«XMMmnyeckune peakunm»
101 NToroBasa KOHTpobHanA paboTa 1
102 AHanu3 oWnBOK UTOrOBOM KOHTPOIbHOM PaboThbl 1
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 102 10




PACCMOTPEHO Ha 3aceiaHMn MeToAnYeckoro obbeaguHeHUA yunTenen rymaHMTapHoro M MCKyccTeoseaYyeckoro Umkaa (npotokon Nel ot 28.08.2024)
Pykosoautens MO /O.H.AHaeBa/

COrMNACOBAHO

3amectutenb aupektopa no YBP/H.B. KopuTtko/

OOKYMEHT MOATBEPXKAEH 3LM PYKOBOANUTENA YHPEXRAEHNA



