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ITOSACHUTEJ/IbHASA 3AITNCKA

[MporpaMma 10 XWMUH OCHOBHOTO oOIero obpa3oBanHusi (yriyOJEHHBIN
YPOBEHb) COCTaB/ieHa Ha OCHOBe TpeOOBaHUI K pe3y/bTaTaM OCBOEHHsI OCHOBHOM
obOpa3oBaTe/TbHOM MPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa30BaHMsl, TIPe/ICTaB/IeHHbIX
B ®I'OC OOO, c yuetom degepanbHOi paboyeit MporpaMMbl BOCTTUTaHUS.

[MporpaMma 1o xuMuu pa3paboTaHa C I[eJIbl0 OKa3aHHS MeTOJUUeCKOM
TIOMOIIY YUUTETFO B CO3/IlaHMK paboueii IporpaMMeI 110 yuebGHOMY TIpeIMeTy.

[TporpaMMa 10 XWUMWU [aéT TIpe/iCTaB/eHWe O Liesisix, obiledl cTpaTeruu
oOyueHusi, BOCIWTaHUSI W pa3BUTHsA O0OydYarOLIMXCS CpeACTBaMU yueOHOro
npeZiMeTa, oripe/iesisieT 00si3aTe/lbHOe TIpeZIMeTHOe CO/lepyKaHKe, ero CTPYKTYPY T10
pa3iesaMm U TeMmaM, pacripejie/leHWe TI0  KjaccaM, peKOMeHAyeMYHo
Moc/ieloBaTe/lbHOCTh  M3Y4YeHUs] XUMUU C  yUeTOM  MEXIpeAMeTHbIX U
BHYTDUIIDEIMETHBIX  CBsI3eM, JIOTUKA y4yeOHOTrO TIpoljecca, BO3PACTHBIX
ocobeHHOCcTel oOyuwawomuxcs. B mporpaMMe 10 XWMHU — yUUTBIBAIOTCS
BO3MO>XHOCTH Yy4ueOHOTO TipeiMeTa B peanu3ariii TpeOoBaHWI K TIaHUPYeMbIM
JMUYHOCTHBIM, MeTarpeAMeTHbIM U TIpe]MeTHbIM pe3ysibTaTaM o0yueHHs U B
¢bopMHpOBaHMY OCHOBHBIX BUJIOB yueOHO-TIO3HABaTeNbHOU  [1esiTeIbHOCTU
00yuaro11erocsi o 0OCBOEHHIO yueOHOTO CO/lepPyKaHMUsl.

V3yyeHne XUMUKM Ha ypOBHe OCHOBHOTO 00ijero o0Opa3oBaHus
OpPHEHTUPOBAHO Ha OOIIeKy/IbTYPHYIO TIOJITOTOBKY, He0OX0IUMYTO A1Jis1 BEIpPAOOTKU
MHPOBO033peHUYECKMX ODUEHTHPOB, Pa3BUTHSI WHTe/IEKTya/lbHbIX CrIOCOOHOCTel 1
MHTepecoB 00yuarouxcsi, Ha TPOJO/DKeHHe OO0ydyeHHsi Ha YpPOBHE CpeJHero
o011iero obpa3oBaHusl.

3HaHWe XHWMHH CAOYXXKUT OCHOBOW mJisi (OpPMUPOBAHUS MUPOBO33PEHUS
oOyuarolerocsi, ero mnpejcTaB/ieHUuii 0 MaTepUaJbHOM eJUHCTBE MHPa, BaXKHYIO
pOJib UTparoT (POpMUpyeMble XMMUEN TpeJCTaB/IeHUsl O MpeBpallieHusIX SHePTUU U
BeIleCTB B TIPUPOJie, O TMyTSAX pelleHus ra00anbHbIX TPoOIeM yCTOMUHUBOTO
pa3BUTUSI Ue/iOBeYeCTBa — ChIDbEBOM, SHEPreTUYeCcKOW, TPOAOBOIbLCTBEHHOU
nipo6sieM, pobJieMbl SKOIOrUUecKoit 6e30macHOCTH, MpobJ/iemM 37paBoOOXPaHEHHSI.

V3yyeHre XUMUU:

crocobCcTByeT — peanu3al[dd  BO3MOXKHOCTEM  /I/Ii  CaMOpa3BUTUS U
dbopmMupoBaHUs ~ KyJAbTYpbl  JMUHOCTU  OOydyaromuxcsi, ux  oOmjelt
(yHKLMOHATBHOU FPaMOTHOCTH;

BHOCUT BKJIaJi B ()OPMHUPOBAHKE MBIILIJIEHHSI U TBOPUECKUX CIIOCOOHOCTeM
o0yuaroluxcs, HaBBLIKOB WX CAMOCTOSTENbHOW yueOHOM /leATeNhbHOCTH,
9KCTIepUMEeHTabHbIX W HCCIe/loBaTe/IbCKUX yMeHUH, HeoOXOJUMBIX KaK B
MOBCeJHEBHOM >KU3HU, TaK U B NIPO(ECCUOHAILHOM [eSTe/IbHOCTH;



3HaKOMHUT CO CITeli(UKONW HAy4YHOTO MbIIUIeHUs, 3aK/IafibiIBaeT OCHOBBI
Tipe/ICTaB/IeHUA O eIMHCTBe MPUPO/bI U UesioBeKa, SIB/ISIeTCsl KH0UeBbIM 3TarioM B
(hopMHpOBaHNN €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH 00YYarOIINXCS;

criocobcTByeT (OPMHPOBAHUWIO IIEHHOCTHOTO OTHOIIEHHS K €eCTeCTBeHHO-
HayUYHBIM 3HaHUSM, K TIPUPO/ie, K Ue/loBeKy, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOe
obpa3oBaHue 00yUarouXCs.

[laHHBIe HarpaB/eHUus B OOyueHHH XHMHU 00eCcreunBarOTCs CITeldUKom
CoJiep)KaHusl TIpeZiMeTa, KOTOPbIA SIBISETCS Tefaroruyeckyd aarTHPOBAHHBIM
OTpa’KeHHeM OTIpe/ie/IeHHOT'0 3Taria pa3BUTHS XUMUM.

Yr1y6/16HHBIN KypC XMMHH OCHOBHOTO 0011jero 06pa30BaHUsI OPHEHTHPOBAH
Ha OCBOEHHE O0YYArOIIMMUCSA CHCTEMBI TIepBOHAYAIbHBIX MOHSATHH XUMUH, OCHOB
HEOPraHUYeCKOM XWMWU, OCHOBOIIOJIAralOIIUX IIPe/ICTaB/IeHU O0OIel XUMUu |
OT/e/IbHbIX 3HAUMMbIX TIOHATHUN OPraHUYeCKOW XUMUH.

CTpyKTypa cofiep>kaHUs MMPOrpaMMbl TI0 XMMHHM C(POPMHUPOBaHA Ha OCHOBE
CHCTEeMHOTO TIo/[Xofia K eé m3yueHuto. Cojiep)KaHue CK/Ia/IbIBAaeTCsl U3 CHUCTEMBI
TIOHSATUM 0 XUMHUYECKOM 3JIEMEHTE W BeIlleCTBe U CUCTEMBbI IMTOHSATHI 0 XUMUUECKOU
peakiui. OGe 3T CUCTeMbl OPraHW30BAHbI TI0 TIPUHLIUAITY TOC/Ie[0BaTe/IbHOTO
Pa3BUTHS 3HAHUI Ha OCHOBe TeOpPeTHUUeCKUX TpeCTaB/IeHH Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJ/IIPHOM TEOPUH KaK OCHOBBI BCEI'0 €CTeCTBO3HAHMS;

ITepuoguueckoro 3akoHa [I.V1. MeHe/ieeBa Kak OCHOBHOI'O 3aKOHAa XMMUUY;

yUeHHsI 0 CTPOEHUM aToOMa U XUMHUUeCKOU CBSI3U;

Tipe/iCTaBIeHUA 00 371eKTPO/IMTHUYECKON MCCOL[MAl[MK BellleCTB B PACTBOPAX;

0 XMMHUECKOH KUHETHKE W TEPMO/JUHAMHUKE.

B oCHOBY TeopeTHUYecKHWX 3HAHHWM TI0JIO’KEHBI SMITUPHUUYECKH TIOTyUeHHbIe
dakTel. TeopeTrueckuie 3HaHUS pa3BUBAIOTCS TOC/IeI0BaTE/IbLHO OT OHOTO YPOBHS
K JpyroMy Hu o0ecrieurBarOT O0O0ydYarol[iMCs BO3MOXXHOCTb OOBSICHATH M
IIPOrHO3UPOBAaTh CBOKMCTBA, CTPOEHWE W 00/7aCTH MPAaKTUUECKOTO IPUMEHEHMUs
H3yJaeMbIX BeIl[eCTB.

OcBoeHue cofiep)KaHWs ~ TPOTPaMMbl 110  XWUMHWU ~ TIPOUCXOJUT  C
WCTIO/Tb30BaHWEeM 3HaHMW U3 paHee U3yueHHBIX yueOHBIX TIPeMETOB:
OKpy)Karoll[uii mMup, Ouosorus, ¢u3vka, MareMaTuvka, reorpacdusi, TeXHOJIOTHS,
HCTOPHUS.

[Iporpamma OCHOBHOTO 00mero o6bpa3oBaHus 10 XUMHH (yriyOaEHHBIM
ypOBeHb) OpUEHTHMPOBaHA Ha CoxpaHeHuWe (¢yH/JaMeHTaJbHOTO XapakTepa
obOpa3oBaHusi, creludukd ydyebHoOro rmpeamera M obecrieueHHe YCIEITHOTO
oOyueHHs] Ha CjeAyiollleM YpoBHe oOpa3oBaHMs. B rmporpaMMe 10 XUMHH
peasiM3yeTcsl pa3BUBArOIasi U TPAKTHUUeCKasl HarpaBJeHHOCTh O0yuYeHWs XUMUH,
mubdepeniaiiisi  o0yueHWs,  BK/IOYaroIiass  MPO(WIBHYIO  TOATOTOBKY



oOyuaroluxcss ¥ TIOC/eAylolllee caMoolipefie/ieHHe B BbIOOpe HarpaB/ieHUs
oOyueHusi B MpodUIbHBIX K/Iaccax.

Yrny6néHHoe u3yueHMe XMMHH  CIOCOOCTByeT —peanu3aluv  3ajau
npo¢ecCMOHaTbHOM OpPUeHTAL[MM U HallpaB/IeHO Ha MpeoCcTaBieHre BO3MOXXHOCTH
KaKZOMy O0O0ydJaroiieMycsi TIPOSIBUTh CBOU HWHTE/JIEKTya/lbHble U TBOpPYECKHe
CTOCOOHOCTM TIpM  HW3y4YeHHWH yuyeOHOro mpeaMera, HeoOXOAWUMBIe IS
TIPO/I0/KeHHsI 00pa30BaHUs U Jla/ibHelIIel TPyI0BOU JlesTeTbHOCTH.

[TporpaMmMa 1o xumuu (yrayO/IEHHBIM ypOBEHb) IIpefHa3HaueHa /ISl
WCTI0/Tb30BaHUsl B 00pa30BaTebHBIX OPraHU3alvsX, peayi3yIoUX ITPOrpaMMbI
muddepeniipoadHoro  (yriay6néHHOro, MNpodUILHOTO) HW3YUYeHHS OT/IeTbHbIX
yueOHbIX MpeJMeTOB Ha YPOBHE OCHOBHOTO 00111ero 06pa3oBaHusl.

O6pa3oBaresbHble QPYHKIUM XMMUHM, U3y4aeMOM Ha yriyOsieHHOM ypOBHe,
peasiM3yroTcsi B mpolecce (hOPMUPOBAHUS 3HAHWW OCHOB XMMHUUYECKOW HayKW Kak
00/1acTh COBpEMEeHHOI'0 eCTeCTBO3HAHUs, 00/laCTH TIPAKTUUeCKON [1esiTeIbHOCTU
ye/ioBeKa M OJHOTO K3 KOMIIOHEHTOB MHUDOBOM KYJbTYphl. 3ajladya y4yeOHOTro
ripeiMeTa COCTOMT B (JOPMHUPOBAHUM CHUCTEMbI XUMUUECKUX 3HAaHWUN — Ba’KHEUIITHUX
(hakKToB, MOHSATHI, 3aKOHOB U TEOPETUUECKHX TTOI0KEHUH, JOCTYITHBIX 00001IIeHMi
MHDOBO033peHUYECKOr0 XapakTepa, s3blka HayKd, B TMPHOOIIEHUWA K HayUHBbIM
MeTO/laM TI0O3HaHWSI TIPM M3yYeHUM BeIleCTB W XUMHYECKHUX peakIui,
cdhopMHpOBaHMY Y Pa3BUTHM T0O3HaBATebHBIX YMEHHH U CTIOCOOOB JiesiTe/IbHOCTU
W UX TpUMeHeHWH B ydeOHO-TO3HaBaTebHONW M yueOHO-HCC/IeJOBaTe/bCKOM
JesiTe/IbHOCTH, OCBOEHWM TpaBui 0Oe3omacHOro obpallleHusi C BellleCTBaMU B
TIOBCE/IHEBHOM >KU3HU.

Lenu u3yueHUs: XUMUW OTPaKalOT HarpaB/eHHOCTb 00yJYeHUst Ha pa3BUTHE U
camMopa3BUTHE JIMYHOCTH, (OPMHUPOBaHe eé UHTe/IeKTa U 001IIell KyIbTypBhl.

W3yueHre XMMUM HaMpaBJ/IeHO Ha JOCTWKEHUE CJIeyIOLIUX Liesle:

dbopMUpoBaHre UHTE/JIEKTyaJlbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
camMo00pa30BaHUi0, COTPYAHUUYECTBY, CaMOCTOSATE/IbHOMY TPUHSTHIO DelleHunH,
criocobHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCSI YC/IOBHUSIM JKU3HH;

dbopMUpOBaHHME  CUCTEMBbI XUMHYECKMX 3HaHWM KaK  KOMIIOHEHTa
eCTeCTBeHHO-HayYHOM KapTHUHBbI MHMPa, KaK OCHOBBI /I/iI TTIOHUMAaHUSI XUMHUeCKOU
CTODOHBI SIB/IEHWI OKPY>Katolllero MrUpa, OCBOeHHe si3blKa HayKW;

npuobileHe 00ydJaroIUXCcs K CaMOCTOSTe/IbHOM TI03HaBaTe/bHON U
WCC/IeIOBAaTe/IbCKOM  /ledTe/IbHOCTHM, K  HayuyHbIM  MeTOoJaM  [I03HaHWuS,
dbopMHpoBaHrie MOTUBALIMY 1 Pa3BUTHE CITIOCOOHOCTEH K M3yUeHHI0 XUMUU;

dopmupoBaHre  o0mjeli  (QYHKIMOHAJLHOM WM eCTeCTBEHHO-Hay4HOM
IPaMOTHOCTH, B TOM UHC/Ie YMeHUW OObACHATb Y OLIeHWBATb SIBJIEHUS
OKpY’Karoll[ero Mupa, MCIOJib3ys 3HaHUSI M OMbIT, TOJIyYyeHHbIe TPU U3yYeHUU



XUMHH, TIDUMEHSTb WX TIPpU pellleHud TpobsieM B TIOBCEJHEBHOM JKWU3HU U
TPYAOBOM JeATebHOCTY;

pa3BUTHe y O0O0yuyalolmUxcs HWHTepeca K H3yYeHHI0 XUMHM U chepam
JesiTe/IbHOCTH, CBSI3aHHBIM C XUMHEM, MOTHBAlds K OCO3HAHHOMY BBLIOODY
COOTBETCTBYIOIL[eT0 TTPOK/Is ¥ HAaTlPaBIeHHOCTH JalbHEUIIero o0yueHus;

OCO3HaHHe L[eHHOCTW XUMHWUYECKUX 3HAaHWUM B >KU3HU YesIOBeKa, MOBBIIEHNe
YPOBHSI 3KOJIOTMYECKOM KYJIbTYDbl, HENpUATHE JeUCTBUM, MNPUHOCSLIUX Bpe[
OKpYy’Karolllel cpejie U 3J0pPOBbIO JIH0/Iel;

nprobpeTeHre OOYYAIOIIMMUCS OTbITa CaMOTIO3HAHUS, KIFOUEeBBIX HAaBHIKOB
(krOUeBbIX KOMITeTEHI[HH ), HeOOXOAUMBIX /IS pa3/IMUHbIX BUJIOB /leATeTbHOCTH.

Ha yrny6nénHoe usyueHve yueGHOro npeamera « XUMUs» 0TBOAUTCS o 102
yacoB B 8 1 9 Knaccax (3 uvaca B HeZielt0), TO eCTb 2 4Yaca B HeJle/II0 3a CUéT
oOs3arennbHor yacty OOII OOO u 1 waca 3a cuér wactu OOII OOO,
dbopMHupyeMoOM yyaCTHMKaMU 00pa3oBaTe/bHbIX OTHOIIeHWd. Bcero 204 uaca 3a
JiBa rojia o0yueHus.



COAEPXXAHUE OBYUEHUA
8 KV/IACC

IlepBoHaYa/IbHbIEe XUMUYECKHE MOHATHS

Xumusi — BakHasi 00/1aCTh €CTeCTBO3HAHUS U TTPAKTHUUECKOH [eATembHOCTH
yesnoBeka. [Ipeagmer xumun. Posib XuMuu B KU3HU 4yesioBeKa. KpaTkue cBefeHus
00 MCTOpUM BO3HWKHOBEHHS W Pa3BUTUS XUMHUM. XHMMHsSI B CUCTeMe Hayk. Tema u
BelllecTBa. PdusrMueckue U XUMHUUeCKHMe CBOMCTBA BellleCTB. ArperaTHbIe
cocTtosiHusl BelecTB. [loHSATHE O TeopeTUYeCKUX W SMIIMPUUYECKUX MeToJax
T03HaHUS B eCTeCTBeHHbIX HaykKax. lIpejcraBieHuss 0 HayyHOM [O3HAHUK Ha
IMIUPHUUYECKOM YPOBHe: Hab/oieHre, u3MepeHue, SKCIIepUMeHT, MO/ie/TUPOBaHue,
BbluncsieHue. [lpe/cTaB/ieHUsi 0 HAyYHOM IMO3HAHUM HAa TEOPETUYECKOM YPOBHE:
HayuHble (aKThl, MpobemMa, TUIIOTE3a, TEOPHS, 3aKOH.

A3bIK xuMUHU. VICTOUHUKY XUMUUYeCKOW MH(OPMaIUH.

[TonsiTvie 0 MeTogax paboThl C XUMUYECKUMU BelljecTBaMu. O6GopyoBaHue
IIIKO/TbHOM  XUMUUecKoi Jabopatopuu. [IpaBuia 6e3oracHoro obpaiileHust C
BellleCTBaMH U J1abopaTopHbIM 000py/10BaHHEM.

UucTele BelllecTBa U cMecd. [IpupogHble cMecu: BO3AyX, NPUPOAHBIM Ta3,
He(Tb, MIPUPOZHbBIE BOJbI, TOPHbIE MIOPO/bI U MUHepasbl. [IoHsITHe 0 TOMOTeHHbIX
Y reTeporeHHbIX cMecsix. CriocoObl pas/ieneHus cMeceit. OuncTKa BelecTB.

BemjectBa ¥ Xvmuueckue peakLyh. ATOMbI U MOJIeKYJbl. XHWMHUUYECKHe
s7ieMeHTbl. CUMBOJIbI XMMUYECKUX 371eMeHTOB. [IpocTbie U C/10XKHBIE BeljecTBa.
Metannel ¥ HeMeTa/sibl. BemjectBa MOJEKY/ISIPHOTO M HEMOJIEKY/ISIDHOTO
CTPOEHUS.

Xumudeckass ¢opmysia. BaneHTHOCTb aTOMOB XWMWYECKUX 3/1€MEHTOB.
3aKOH ITOCTOSIHCTBA COCTaBa BelecTB. Omnpe/esieHre BajleHTHOCTH 3/IEMEHTOB I10
dbopMysiaMm OMHApHBIX COeAWHEHWN W cocTaBjieHue (GopMmyn OUHAPHBIX
COeJMHeHWW MO BaJIeHTHOCTH 371eMeHTOB. OTHOCHTe/bHas aToOMHas Macca.
OTHOCKUTe/IbHAs MOJIeKyJIsipHast Macca. MaccoBast 1011 XUMHAUYeCKOro 3/1eMeHTa B
coenrHeHny. HaxoxkieHre rpocTeiiiiieid popMyibl Bell[eCTBa 10 MacCCOBBIM ZI0JISIM
3J1eMEHTOB.

KomumuectBo BerectBa. Mosib. MoisipHast Macca. B3auMOCBS3b KOJIMUeCTBa,
MacCbl ¥ 4YMC/Ja CTPYKTYPHbIX eJWHMI] BelljecTBa. PacueThl 1o dopMyiam
XUMUUECKUX COoefuHeHWW. MoJisipHasg macca cmecu BellecTB. MonbHasg [J0/s
XUMUYEeCKOT0 3/7eMeHTa B coeJuWHeHWU. HaxokaeHue mipocreliiieii (opmysibl
BelLeCTBa M0 MOJIbHBIM [JIOJISIM 3JIEMEHTOB.

®u3MuecKre U XMMHUYeCKre siBjIeHHsl. XMMUYeCKasi peaklys U ee TIPU3HAaKMU.
YcnoBusi poTeKaHUs XUMUYECKUX peaklui. 3aKOH COXPaHeHUs] MacChl BelleCTB.
ATOoMHO-MOeKyisgpHasg Teopus. KusHb U fearenbHoCcTh M.B. JlomoHOCOBa.



XyAMHUYecKre ypaBHeHHs. TUIbl XUMUUYECKUX PeaklUu (CoeUHEHMsI, Pa3/I0KeHUs,
3aMmeliieHusi, 0OMeHa). PacueThl 110 XUMHUYECKUM YDPaBHEHUSIM.

OKClepYMeHTa/lbHOe U3yYeHWe BelleCTB W SIBJIeHMWA. 3HAaKOMCTBO C
XUMUAYEeCKOW TIOCy/IOM, C mpaBwWiaMu paboTel B jabopaTopud W TpHUeMaMu
oOpaijeHusi € JlabopaTopHbIM  000pyJoBaHWeM. V3yueHuWe U  OMHUCAHUE
¢du3nueckux CBOMCTB 00paslOB HeOpraHWUeCKUX BeleCTB — MeTa/uVioB U
HemeTa/noB. Habmonenve ¢Qusnueckux (TUiaB/ieHWe BOCKa, TasiHUe JibJa,
pacThupaHye caxapa B CTyIKe, KWIIeHWe U KOHJ|eHCalWs BOJbl) U XUMHUYECKHX
(ropeHue cBeud, NPOKa/JIMBaHWEe MeJHOM TMPOBOJIOKU, B3aWMOJENCTBUE COAbI WU
Mesla C COJSTHOM KHUCIO0TOM) siBmeHwi. O3HakomyieHWe ¢ oOpasilaMM BeIlecTB
KonmuuecTBOM 1 Mosb. HabmtoseHve U omucaHye TPU3HAKOB TMPOTeKaHUs
XUMUYECKHX peaklUi (pa3/iokeHHe caxapa, B3ahuMOJEeNCTBHAe CEePHOM KUCJIOTHI C
xjiopuioM Oapusi, ToJyueHHe U pa3noxkeHwe ruApokcuga wmeau (1) mipu
HarpeBaHWM, B3aWMO/IeliCTBHe >Keje3a C pacTBopoM coimu Mmeau (II). M3yueHue
criocoboB  pa3fenieHusi cMmeceid (C TOMOILBIO MarHuTa, (UIBTPOBaHUe,
BbIMIapUBaHUe, AUCTUWISALIMSA, XpOMaTorpadus), NpoBeJjeHue OYUCTKU [T0BapEeHHOU
comu. HabmomeHnve v omucaHye OIbITOB, WITHOCTPUPYIOIIUX 3aKOH COXPaHeHUs
MacCBhl.

Ba)xHelue npeACTaBUTe/ M HEOPraHMUECKUX BellecTB

[IpencraBnenus o rasax. Bo3gyx — cmeck rasoB. CoctaB BO3jyxa. 3akOH
ABoragpo. MonsipHblii 00BEM Ta30B. OTHOCHTeNbHAss TIJIOTHOCTb Ta30B.
OnpeeneHrie OTHOCHUTEIBHON MOJIEKY/ISIPHOM MacChl ra3000pa3HOro BellecTBa 1o
M3BECTHOM OTHOCUTE/NbHOM TOTHOCTU. OOBEMHBIE OTHOLLEHUS Ta30B IpHU
XUMUUECKUX peakLUsiX.

Kucnoposy — snemMeHT U mpocTtoe BeljecTBOo. HaxoxxzeHue Kuciopoza B
npupoze, pusnyeckre U XMMUUYECKUe CBOMCTBA (peakLMy TOPeHUsi U OKUCIeHUs).
[Tpoueccbl okucieHuss B kuBoM mnpupoge. Okcuzbl. [IprMeHeHMe KUC/IOpOJA.
CriocobbI moy4yeHusi KUC/I0POZia B 7abopaTopyu U MPpOMbIiIeHHOCTH. [ToHsTHE 0
kataimmu3arope. KpyroBopor kucnopoga B mnpupoge. O30H — a/iIoTpOIHas
MoauduKauus Kucaopoaa. (O30HOBBIM COW, €ro 3HaueHWe [Jisi JKUBBIX
OpraHusMoB. Pa3py1ieHre 030HOBOIO C/104.

TernoBor 3¢Q(eKT XMMHUUeCKOW peaklyd, TEePMOXMMUYECKHe YypaBHeHWUS,
9K30- W 3HJ0TepMuyeckre peakuuu. TormmBo. Mcnosb3oBaHve yrisi U MeTaHa B
KauecTBe TOIUIMBA. 3arpsisHeHre Bo3ayxa. [ToHsiTHe 0 mapHUKOBOM 3(deKTe.

Bopopon — snemeHT M 1ipocToe BelllecTBO. HaxoxjeHue Bojgopoja B
npupoze, (u3nueckue U XUMHUECKHWe CBOWCTBA, TIpUMeHeHHe, CIoCo0bl
nonyuenus. [ToHsTue o kucnorax u conax. Vcrnonb3oBaHve BOAOpPO/Ja B KaueCTBe
TOTI/IUBA.



Bopa. ®usnueckue cBoiicTBa BOAbl. Bojga Kak pacTtBopuTenb. PacTBOpBI.
HaceljeHHble ¥ HeHachbllleHHble pPacTBOPbI. PacTBOPUMOCTE BelecTB B BOJE.
@dakTOopbl, B/IUAIOIIME Ha pPaCTBOPUMOCTb TBEPAbIX W Tra3000pa3HbIX BeIIeCTB.
Crioco0nl BbIpa)KeHHsI KOHI[EHTPAIMA PaCTBOPOB: MaccoBasi /I0Jisi paCTBOPEHHOTO
BellleCTBa, MOJISIpHasi KOHLeHTpauusi. Posib pacTBOpPOB B TIPUPOJle M B >KU3HU
yesioBeKa.

XyuMuueckre CBOMCTBa BoJbl. [loHsiTHe 00 ocHOBaHusX. IloHsTHE 00
vHAUKatopax. KpyroBopor BOAbl B Mpupofe. 3arpsisHeHWe TMPUPOLHBIX BOJ.
OxpaHa ¥ OUKCTKa NMPUPOJHBIX BOJ,.

Knaccudukaiiys HeopraHuueckux coeguHeHui. Okcugbl. Kiaccudukaiiys
OKCHZIOB:  comeoOpa3ytoriue  (OCHOBHbIe, KHCJIOTHble, aM@oTepHble) W
Hecosieo0Opa3yromye. MexayHapoiHass HOMEHK/IaTypa OKCHZOB. TpHBHa/bHbIE
Ha3BaHUS OKCHUJOB. Dusnueckre U XapaKTepHble XUMUYECKHe CBOMCTBA OKCHUIOB
(B3aMMOIeCTBHUE C BOJOM, C KMC/I0TaMU U OCHOBAaHUSIMM, C IPYTMMH OKCHUZIAMU).
ITonyuyeHve OKCHUIOB.

[ToHsTHe O rUAPOKCUAAX — OCHOBAHUSIX U KUCIOPOACOAeprKalluX KUC/IO0TaxX.
Kucnotel. Knaccudukaiuss  kucioT. MexayHapoAHasi HOMeHK/IaTypa W
TPUBUA/IbHbIE HA3BaHUSI KUCIOT. PU3NUECKHe W XMMUUECKHe CBOWCTBA KUCJIOT
(B3auMoOZieCTBYE C MeTajlJlaMH, C OKCHZIaMH MeTa/IJIOB, OCHOBAHUSIMU U COJISIMU).
Papn aktuBHocTu MetaysvioB H.H. bekeroBa. Ilonmyuenue kucior. Kuciotel B
TpUpo/ie, IPUMeHeH e BaKHEUIINX KUC/IOT.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: 11eI0YM W HepacTBOPUMbIE
OCHOBaHUs. MeXyHapo/iHasi HOMeHK/IaTypa OCHOBaHUW. TpuBUa/ibHble Ha3BaHUS
ocHoBaHuu. Illenouun, ux cBoucTBa (B3aMMO/|€MCTBUE C KUC/IOTHBIMHA OKCHU/IAMH,
KAC/I0OTaMX ¥ COJISIMH) M criocobbl monyueHus. HepacTBoprMble OCHOBaHUS, WX
CBOMCTBA (B3aMMO/IeHICTBHE C KMCIOTaM1) M CTIOCOOBI MoyueHrss. AM(OTepHOCTb.
[Tonsitue 006 amdoTepHbIX THAPOKCHUax (Ha TIpUMepe THAPOKCH/OB IMHKA |
aJIFOMUHMS): XUMHUYeCKUe CBOMCTBA (B3aUMO/IEUCTBHE C KUCJIOTaMU U 111e/I04aMu)
Y TIO/TyUeHue.

Comu  (cpeagHue, KuC/ble, OCHOBHbIe, [BOMHBIE). MexayHapoaHas
HOMEeHK/aTypa coJied. TpuBHanbHble Ha3BaHUsl cojed. Pusnuueckue U
XapaKTepHble XMMHWUeCKHWe CBOMCTBA Ha MpuMepe cpenHux cojied. [losmydyeHue
COJIEN.

['eneTnueckas CBA3b MeX/y K/1aCCaMU HeOPraHUYeCKHUX COeMHeHHUN.

OKCrepuMeHTa/IbHOe W3yueHue Bell|eCTB U SIBJIEHUM:

KOJINUeCTBEHHOe Orpe/ie/ieHre COZlepyKaHus KUC/I0poZa B BO3yXe€;

TroJiyueHre, cobrpaHue, pacrio3HaBaHWe U W3ydeHre CBOMCTB KHUC/IOPOZaA;

Hab/to/leHe  B3auMMOJEMCTBUSI Bell[eCTB C KHCIOPOJOM U YC/IOBUMN
BO3HMKHOBEHUS U MPEKpalLleHUs] TOPeHNs;



03HaKOMJIeHHe C 00pa3ilaMy OKCHIOB 1 OTTMCaHKe UX CBOMCTB;

rojiyueHve, coOWpaHUe, pacrio3HaBaHWe W U3yueHHe CBOWCTB BOZOpPO/a
(ropenue);

B3auMMO/ielCTBUe BoZopoja ¢ okcugoM meau (ID);

HccieoBaHe 0COOEHHOCTeM  paCTBOPEHHs BeIeCTB C  pa3/M4yHON
PacTBOPUMOCTHIO;

TIPUTOTOBJIEHWE PaCTBOPOB C OIpe/e/IeHHOM MacCOBOU J10/71el paCTBOPEHHOIO
BeLLeCTBa;

TIPUrOTOBJ/IEHWE pACTBOPOB C OIpeJe/leHHOW MOJIIPHOU KOHI|eHTpaluen
PaCcTBOPEHHOI'O BeIleCTBa;

B3aKMMO/IeHCTBUE BO/bI C MeTa/l/laMU (HaTpPUeM U KaJIbLIueM);

orpejiesieHre paCTBOPOB KMCJIOT U I1jeJI0Uel C MTOMOLLBbI0 UHAUKAaTOPOB;

HcciejoBaHre 006pa3iioB HeOPraHWYeCKHX Bell[eCTB Pa3/InUHbIX K/I1aCCOB,;

M3yuyeHue B3auMogencTBusl okcuga Meau (1) ¢ pacTBopoM cepHOM KUC/IOTHI,
KUCJIOT C MeTa/lJlaMUy, peakijui HelTpaau3aluy;

M0JIyYeHHe HepacTBOPHMMBIX OCHOBaHWM, BBITECHEHHWE OJHOTO MeTasula
JPYTHMM U3 PacTBOpa COJI;

B3aMMO/|eHMCTBHE TUAPOKCHUA LIUHKA C paCTBOPaMU KHCJIOT U 11eJI0uel;

pellieHre SKCIepUMEHTalbHbIX 3a7auy 1o TeMe «OCHOBHbIE KJIACChI
HeOpraHWYeCKHX COeJJMHEeHUW».

Ilepyiogniuecknd 3akoH u Ilepuognueckas cucreMa XUMHUYECKHX
nemeHTOB /[I. I. MeHpieneeBa

CrtpoeHure aToMOB. XvMHuecKasi CBSi3b. OKHCIUTENbHO-BOCCTaHOBUTEIbHbBIE
peakLyu.

[TepBble TOMBITKM KjacCU(MUKAILUM XUMHUUYECKUX 3emMeHTOB. [loHsTHe o
rpynmnax (cemMencTBax) CXOJHBIX 3JIEMEHTOB: IIeJIOUHbIX U ILe/I0UHO3eMe/IbHbIX
MeTaJljiaX, rajoreHax, UHepTHbIX (0/aropofHbIX) rasax. OJIeMeHThbI, KOTOpbIe
o0pa3ytoT amdoTepHbie OKCU/IBI U TUAPOKCU/IBL.

[Teprognueckuit 3aKOH. OTKpbITHE [Tepuogrueckoro 3aKOHa.
Ilepyoguueckass cucremMa xuMuuyeckux sneMmeHtoB [l WM. MeHpgesneesa.
KopoTkoneprosHass 4 [JjIMHHOINepUoAHass (opmbl Tabsuipl «[lepuoguueckas
cuctemMa xuMuueckux sseMmeHToB [I. V1. MengeneeBa». Ilepuogel u rpymiel (A-
b-rpynmnei).

Ctpoenue aromoB. CoctaB aToMHbIX sifep. M3otombl. PafnoakTUBHOCT.
ONeKTpOHbl. JJIeKTPOHHasi OpOuTanb. JDHepreThyeckue YPOBHM W TIOJYPOBHU
aToMa: s-, p-, d-opburanu. ONeKTPOHHbIe KOHOUTypalldd W 3JIeKTPOHHO-
rpaduueckue ¢GopMmyabl aToOMOB. PU3NUECKUM CMBIC TOPSIKOBOIO HOMeEpa,
HOMepa Iepuo/ia U TpymIbl 37eMeHTa. CTpoeHue 371eKTPOHHBIX 000/10UeK aTOMOB
nepBbixX 20 xuMuueckux 31eMeHTOB [lepuoanueckor cucremsl 1. YI. Menpeneesa:



pacripefiejieHe 3JIEKTPOHOB [0 SHEPreTUYeCKUM yPOBHSAM, [IOAYPOBHSIM U
opbutansam. Pusnyeckuii cMbicT [TeproanuecKoro 3aKoHa.

3aKOHOMEPHOCTM M3MEHEHUsl pajuyca aTOMOB XUMHUUECKHWX 3JIEMEHTOB,
MeTa//TMYeCKUX U HeMeTa/UIMueCKUX CBOWCTB [0 TpynnaM U Tepuojam.
N3mMeHeHMe KHC/IOTHO-OCHOBHBIX CBOWMCTB COeIMHEHUM XUMHUUYECKUX 3JIEMEHTOB B
repvofax U rpymnmnax. XapakTepuCTUKa XWMHUYeCKOro 53JjIeMeHTa [0 ero
nionoxeHuto B [lepuoguueckoit cucreme [1. 1. MeHeneeBa.

3HaueHue [Teproanueckoro 3akoHa U [lepuoanuecKkoi CUCTeMbl XUMUUECKUX
3JIeMEHTOB [jIsl Pa3BUTHSI HayKu W TpakTuku. 1. V1. MeHgeneeB — ydeHbId U
rpakJaHuH.

DJIEKTPOOTPULIATE/IbBHOCTh XWMHUUYECKUX 3/IeMEHTOB. XHMHUYECKasi CBSI3b.
Bunbl XvMuyeckodW CBSI3U: KOBa/ieHTHas TIO/SIpHasl  CBSi3b, KOBaJIeHTHasi
HeTIoJIIPHasi CBsI3b, MOHHAs CBsi3b. MexaHW3Mbl 00pa3oBaHHs KOBaJleHTHOW W
VOHHOW CBS3U. DJEKTPOHHbIE U CTPYKTYpHble (opMysibl BelecTB. KaTHMOHBI U
AHHOHBI.

Kpucranivueckue wu amopgHble BeljecTBa. THUIBI KPUCTATMYECKUX
pelLleToK: MOHHAs!, aTOMHasi, MOJIeKYJIIpHas U UX XapaKTepUCTUKU.

Crenenb oxkucienus. OripefiesieHMe CTereHeu OKUC/IeHHWs aTroOMOB B
OuHapHbIX  coeguHeHUsAX.  OKUC/IUTeNbHO-BOCCTAHOBUTEbHLIE  peakKIuu.
[Iporjecchl OKuUC/IeHMS W BOCCTaHOB/IeHUS. OKUC/IUTEIM U BOCCTAHOBUTEJIU.
CocraBieHre ypaBHeHUU MPOCTBIX OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX PEaKLUU U
paccTaHOBKA B HUX K03 (HUI[eHTOB MeTO/I0OM 3/IeKTPOHHOTO OanaHca.

OKCrepuMeHTa/IbHOe U3yueHue Bell|eCTB U SIBJIEHUM:

03HaKoMJieHHe ¢ 0Opa3ijaMy MeTa/VIOB U HEMeTaJslIOB,;

MOJIe/ITMDOBaHMEe CTPOEHUsI MOJIeKYJ TpPUA TOMOLIA PHUCYHKOB, MOZeJeu,
3JIEKTPOHHBIX U CTPYKTYPHBIX (hOpMY.JT;

TPOBeJIeHVEe  OMbITOB, W/IIIOCTPUPYIOLLIUX  MPUMEpPbl  OKUC/IWTE/IbHO-
BOCCTAHOBUTE/IbHBIX peakiui (ropeHre, peakijuy pa3/ioXKeHusl, COeJUHEeHUS]).

MexnpeaMeTHbIe CBA3HU

Peanusansa MexnpeIMeTHBIX CBS3eld IPU M3YYeHWW XUMHUU B 8 Kjacce
OCYILIeCTB/ISIETCSI 4yepe3 MCIO/b30BaHMEe KakK OOI[UMX ecTeCTBeHHO-HAayUHbIX
TIOHSATUM, TaK Y TIOHSATUM, PUHATHIX B OT/e/bHBIX eCTeCTBEHHbIX HayKaXx.

OOb11re ecTeCTBeHHO-Hay4YHbIe TTOHATHS: siB/ieHHe (TIPOIiecc), HayuHbIA (akT,
TUroTe3a, TeOpUs, 3aKOH, aHa/lu3, CHUHTe3, KIacCU(UKALUs, TepUuOJUYHOCTD,
HabJ/Tt0/leHue, SKCIIepUMeHT, MO/le/TMpOBaHue, U3MepeHue, MO/eb.

®du3uKa: SBJIEHUS TPUPOAbI, (PU3NUeCKre SBJE€HHWs, BeleCTBO, TeJo,
bu3nueckie BeMUWHBIL, €AWHHUIBI H3MepeHHusi, 00bEM, Macca, arperarHble
COCTOSIHME BellleCTBa, aToOM, 3JeKTPOH, TIPOTOH, HEUTPOH, HWOH, MOJEKY/a,



CTpOEeHHe Ta30B, XKUJKOCTeH U TBePAbIX (KPHUCTA/UVIMUECKUX) Tes, SJeKTPUYeCKui
3apsifi, KOJIMYeCTBO TeI/IOThI.

buonorus: buocdepa, poTocuHTe3, MpoLiecchl 0OMeHa BelecTB.

leorpadgus: armocepa, rugpocdepa, MUHepaabl, TOPHbIe TOPOJBI,
T0JIe3HbIe UCKOIaeMble, TOIJIMBO, BOJHbIE PeCYPChI.

TexHosorus: TexHoc(epa, NPOM3BOACTBO, XUMUUECKHEe TeXHOJIOTUH, ChIPbE,
KOHCTPYKLMOHHbIE MaTepHuaJibl.

9 K/IACC

BeiecTBo U XMMU4YecKasi peakius

[ToBTOpeHne u yriybieHWe 3HaHWM OCHOBHBIX pa3fiesioB Kypca 8 Kiacca.
Ctpoenve aromoB. CBOWCTBa aTOMOB  XUMWUECKUX  2JIEMEHTOB, UX
KOJIMUeCTBEHHbIE u KaueCTBEHHbIe XapaKTepUCTUKHU (paguyc,
3JIeKTPOOTPHULIATE/IbHOCTb, SHEeprust VMOHU3aL1N). [TocnemoBaTenbHOCTh
3aro/IHeHUsI /IeKTPOHHBIX OpOuTaneil aTOMOB MasibiX TieprofioB. OcoOeHHOCTH
3aro/THEHUSI  37IeKTPOHHBIX ~ opOuTaseld  aToMOB  OOMBIIMX — TI€PUO/IOB.
[Teproauueckasi cUCTeMa XUMHUECKUX 3J1€EMEHTOB B CBeTe TMpPeJCTaB/IeHUM O
ctpoeHnd aroma. CTereHb OKWC/IeHUMSI W BaJleHTHOCTb. llpejcraBieHve o
TepruoANYeCcKOr 3aBUCHMOCTH CBOKCTB XUMHAUYECKUX 5/71eMEHTOB
(2/1eKTPOOTPHIaTe/IbHOCTb, OKHCJIUTE/IbHO-BOCCTAHOBUTE/IbHBIE CBOICTBa,
KUCJIOTHO-OCHOBHBIE CBOMCTBA OKCH/IOB Y TUAPOKCUOB) OT CTPOEHHUS aTOMa.

Crpoenue BelrlecTBa. BelljecTBa B TBepAOM, >KHAKOM M ra3o00pa3HOM
COCTOSIHMU. Bwuabl XMMHWUECKOM CBsA3W: HWOHHAs, KOBaJIeHTHas (HeroJisipHas,
noJisipHasi); OOMEHHBIM U JIOHOPHO-AaKI[eTITOPHbIA MeXaHHW3M 00pa30BaHMS
KOBaJIeHTHOM CBSI3U.

MexMo/eKy/IsipHble B3auMOJEeNCTBUSL (BOAOpPOAHast CBsi3b, Cubl BaH-zep-
Baanbca). Tynbl KpUCTa/JIMYECKUX PEIIeTOK — aTOMHasi, MIOHHasi, MeTa/l/InuecKas,
MOJIEKYJISIpHasi — 1 0COOeHHOCTH UX CTPOeHUs. 3aBUCUMOCThL CBOMCTB BeII[eCTBa OT
THUIA KPUCTA/VIMUECKOU pelleTKH Y BU/la XUMUUECKOMW CBSI3U.

OCHOBHbIEe ~ 3aKOHOMEDHOCTW  MPOTEeKaHWs  XWUMHYECKUX  peakluu.
Krnaccudukaiyss XxuMUyecKMx peakiui MO pa3/iMyHbIM MpU3HaKaM (10 YMCay U
COCTaBy YUYaCTBYIOI[MX B peaklUM BellleCTB, MO TervioBoMy 3ddeKTy, TIo
W3MEHEHUIO CTereHell OKUC/eHUS XMMHUUeCKUX 3JIEMEHTOB, 10 00paTHMOCTH, TI0
Y4aCTHUIO KaTaau3aTopa, M0 arperaTHOMY COCTOSIHUIO PearvpyroLyX BeleCTB).

O/eMeHTbl XMMWUYeCKOW TepMOJWHAMUKH. OHEpreTuka XWMHYeCKHUX
peakiuii. TerioBod 3((deKT XUMUUEeCKON peaklUUh. JK30- U IHJ0TepMHUUECKUe
peakiuM, TepMOXUMHUUYECKUe YypaBHeHUs. 3akoH ['‘ecca u ero ciefcTBus.
BeIurcieHrst o TepMOXMMUUECKHUM YPaBHEHUSIM.



[ToHsiTHe O CKOPOCTU XWMMUUECKOW peaki[uu. 3aKOH JeMCTBYIOILIUX Macc.
@DakTOopbI, BAUSIOL[ME HAa CKOPOCTb XMMHUYECKOM peaklMyd. DHeprusi akTHUBALUH.
[TonsTue o katanuse. @epmeHTbl. UTHTHOUTOPBI.

[ToHsiTrie 06 0OpAaTUMBIX ¥ HEOOPATUMBIX XUMUUECKUX peaklusx. [ToHsATHe o
XAMUUYEeCKOM paBHOBecud, IipuHuun Jle Illatense. YIoBUS CMeLjeHUsS
XUMUYECKOro paBHOBecusi. PakTOphl, BAUSIOLIME HA COCTOSIHUE XUMHYECKOTrO
paBHOBecusi. [IporHo3upoBaHve BO3MOXHOCTM  TMPOTEKaHUs  XUMHYECKHUX
TIpeBpaIlieHNid B pa3/InUHbIX YCIOBUSAX Ha OCHOBE TIPe/[CTaBIeHUN 00 W3yueHHBIX
3jIeMeHTaX XUMUUeCKOU KUHEeTUKU U TePMOIMHAMUKHU.

OKUC/IUTeTbHO-BOCCTAHOBUTE/TbHBIE peakiyu. OKHCIUTENBHO-
BOCCTAHOBUTE/IbHbIE CBOMCTBA XWUMHUYECKUX 3/IEMEHTOB, 3aBUCUMOCTh OT CTeleHU
OKHCJieHHs. BakHble OKUC/IWUTeM U BOCCTAaHOBUTENU. I[lepMaHraHat Kasus
(xapakTtepuctuka). CocraBieHre ypaBHEHUM OKUC/IUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIvii C UCIoJIb30BaHHeM MeTo/ia 3/IeKTPOHHOTro OasaHca.

DeKTpOMMTHYeCcKasl AucCColalys. XuUMUUecKrue peakijud B pacTBOpax.
Teopust  3M€KTPOMUTHUYECKOW AuccolManuu. PacTBopeHue Kak — (DU3MKO-
xuMuueckui npoijecc. [ToHsiTHe 0 rujpaTax U KpucTauioruapaTax. SaeKTPOJIUTEI
Y HeIeKTpoMuThbl. KaTHOHBbI, aHHWOHBL. MexaHu3M [JUCCOLMALIMM BEIeCTB C
pa3MUHbIM BUJOM XUMHUecKoW cBsisu. CubHble U cabble 3/1eKTPOJIUTHI.
CreneHb AucCOLMaliM, KOHCTaHTa Auccoluauvu. VIOHHOe Mpou3BeieHre BO/bI.
Bopgopoanbiii mokasarenb. WHAUKATOPBL. OEKTPOJUTAYECKAs AUCCOLIUALIUS
KUCJIOT, OCHOBAaHUHU U COJIEH.

Peakiiuy MOHHOTO 0OMeHa. Y C/IOBUS TIPOTEeKaHUS peakiuii MIOHHOr0 0bMeHa.
MonekynsipHble, OJIHbIE U COKPAllleHHbIe MOHHbIE YpaBHeHUs1 peakijuid. CBOKMCTBa
KHMCJIOT, OCHOBAaHMM U COJIel B CBeTe TMpeJACTaBJAeHH 00 3/1eKTPOIUTHUYECKOU
aucconuanuu. KauecTBeHHbIe peakliuv Ha UOHBI.

I'maponu3 coneli. ViloHHBbIe ypaBHeHUsI TMpPOJiM3a CoJjieid. XapakTep Cpe/ibl B
BO/IHBIX PacTBOpax COJIeM.

OKCrepyMeHTa/lbHOe U3ydeHWe BellleCTB U sIBJIEHUW: O3HaKOMJIeHUe C
MOZIe/IIMU KPUCTA/I/TMYECKUX PeLleTOK HeopraHW4yecKrx BelecTB — MeTa/l/IoB U
HeMeTa/l/IoB (rpaduTa 1 anMasa), C/IOKHBIX BelllecTB (X/10pujia HaTpusi);

WCCJIeJOBaHKe 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU peaki[iy OT BO3/IeUCTBUS
pa3/InuHbIX (aKTOPOB;

OTIbITHI, WITFOCTPUPYIOLLie 00PaTUMOCTh XUMHUUECKUX Peaki[uii;

VCC/IeIOBaHKE 3/IEKTPONPOBOJHOCTH PACTBOPOB, MpoLecca AUCCOLMALIMU
KMCJIOT, 11le/Iouei U CcoJiew;

TIpOBe/leHKe OMbITOB, WITOCTPUPYIOLIMX TMPU3HAKKA TPOTEKaHUsI peakLvid
HMOHHOT0 oOMeHa (oOpa3oBaHMe 0Ocajika, Bblle/ieHHe Ta3a, 00pa3oBaHue BObI);



TipUMeHeHue UHAUKAaTOPOB (JlakMyca, MeTU/IOpaHKa U dheHon(TanenHa) ass
orpejesieHUs: XapakTepa Cpe/ibl B paCTBOpax KMC/IO0T, OCHOBAaHUU U COJel;

NpOBeJileHNe  OMbITOB,  WJ/UTIOCTPUPYIOIIUX  TPUMEPbl  OKUCIUTE/BbHO-
BOCCTAHOBUTEJ/IbHBIX Peakluii (ropeHue, peaki[uu pas/ioyKeHus, CoOeJJUHeHNs);

pacrio3HaBaHWe HeOpPraHWYeCcKuX BelleCTB C TIOMOIIbI0 KauyeCTBEHHBIX
peakiii Ha UOHBI;

pellieHWe  JKCIIepPUMEHTaNbHBIX 3aZilau 1o TemaM: «OKHUCIUTE/TbHO-
BOCCTaHOBUTe/IbHbIe peakiuu», «['uaponus conei», «3DJIEKTPOIUTUUECKAS
JUCCOLIUALIUSI».

HemeTan/ibl U UX COeATHEHUA

OOmiast  XapakTepucThka HeMeTa/uioB. Oco0eHHOCTM CTPOeHHs aTOMOB
XUMHUUECKUX S/IEMEHTOB, TMPOCTbIX BeLIeCTB, awioTponus. OKUCIUTeTbHO-
BOCCTaHOBUTe/IbHble CBOMCTBa HeMmeTa/sioB. CpaBHUTeNbHasi XapaKTepUCTHUKa
coeIMHeHU HEMeTaJ/lJIOB.

OOmlast  XapakTepyucTHKa TajsioreHoB. (Oco0eHHOCTHM CTPOeHUsI aTOMOB,
XapakTepHble CTerleHW OKucieHus. CTpoeHre M (pU3HMyecKue CBOWMCTBA IMPOCTHIX
Bell[eCTB — TrajoreHoB. XWUMHUYeCKHMe CBOWCTBAa Ha [puUMepe  XJjopa
(B3aMMOJleCTBME C  MeTa/ylaMd,  HeMeTa/ylaMW, BOJIOM,  Ie/l04aMu).
XnopoBozopo. ConsiHasg  KWCIOTa, XUMUUYeCKWe CBOMCTBA, II0J/yueHue,
npumMeHeHue. JlelcTBHMe XJjiopa W XJIOPOBOZOpPOZAa Ha OpraHusM yYesioBeKa.
Baxnenmme xyopuAbl M UMX HaxoxzaeHue B ripupoge. Ilonsitne o
KUCJIOPOACOIepXKalliX KUC/I0TaxX XJ10pa U UX COJIsIX.

VVIA-rpymmbl. OcobeHHOCTH CTpPOeHHsI aTOMOB, XapaKTepHble CTereH!
okucsieHusi. CTpoeHUe U (pU3MUecKre CBOMCTBA MPOCTHIX BelLeCTB — KUCI0PoJa U
cepbl. AJJIOTPOIIHBIE MOAU(UKAILMKM KUC/IOpOJa U cepbl. XMMHUUYeCKrWe CBOMCTBA
cepbl (B3aMMOJENCTBHME C HeMeTa//laMH, MeTa/l/laMH, KOHLIeHTPHPOBaHHBIMU
a30THOM U cepHOM KucjoTtamu). CepoBofiopojl, CTpoeHWe, GU3MUYECKUe U
XUMHUUeCKHe CBOMCTBa (KMC/IOTHble M BOCCTAaHOBUTE/bHbIE CBOWCTBA). OKCHbI
cepbl Kak Tpe/ICTaBUTe/Id KUC/IOTHBIX OKCHO0B. CepHMCTasi KUCI0Ta U ee COJIM.
CepHass KuC/IOTa, ¢uU3MUeCKWe U XUMHUUecKde CBoWcTBa (oOmme Kak
rpe/iICTaBUTeJIS KJjacca KUCAOT W crenuduueckue). Comu CepHOM KUC/IOTHI.
XuMHuueckue peakiiyy, JieXKalliie B OCHOBe TPOMBIIIJIEHHOTO criocoba momyueHust
CepHoi KUC/IO0ThI. [Ipe/cTaB/ieHnsi 0 XMMUYECKOM MPOM3BO/ICTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMeHeHrWe cepHOM KUCIOTHI U CyJb(daToB. KauecTBeHHbIe
peaklyyd Ha Cyab(puT-, Cy/Jb(Pua- U cyabdaT-aHUOHbl. HaxokgeHue cepbl U ee
coeUHEHUM B TMpupoe. XUMHUUECKOe 3arpsi3HeHHe OKpY’Karolleil cpejbl
coeMHEHUSIMA Cepbl (KAC/OTHBIE AOXAW, 3arpsis3HeHre BO3[yXa), CIocoObl ero
rpe/loTBpalleHUs].



OOb1ijasi xapakTepucThKa 3/ieMeHTOB VA-rpyrmmbl. OcobeHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHbIe CTeNeHU OKUCIeHUS.

A30T, pacnpocTpaHeHWe B MpuUpojie, usrueckue ¥ XMMUUeCKHe CBOMCTBA
(B3aMMO/eMCTBYEe C MeTa/ulaMH, BOZOPOZOM, KuciaopozgoM). Kpyrosopor asora B
npupoZie. AMMUAK, ero ¢usMyeckue U XUMHUYeCKHWe CBOWCTBa (OKHC/IeHUe,
OCHOBHble CBOWMCTBa BOJJHOTO pacTBOpa), TIpUMeHeHHWe U TI0JiydeHue B
nabopaTopyyd W TIPOMBIIIUIEHHOCTH. VOH aMMOHUS, [JOHOPHO-aKI[eTITOPHbIN
MexXaHu3M ero oOpa3oBaHusa. Cojd aMMOHMS, WX (HU3NUECKHe W XUMHUUEeCKHe
CBOMCTBAa (pa3soKeHWe U B3aUMOJENCTBHE CO IIeJioYaMu), TIpUMEHEHHUe.
KauecTBeHHasi peakiss Ha WMOHbI amMMmoHusi. Okcuzwl azota (I, II, III, IV, V).
A3zoTucTas KucaoTa. A30THasi KUCJ/IOTa, ee MoydyeHue, (u3nyeckue U XuMuuecKue
cBoricTBa (0OIMe Kak TMpe/ACTaBUTeNsl Kaacca KUCIOT U crheluduyeckue),
rpuMeHeHre. XHUMUUeCKUe peaklyH, JieXalllie B OCHOBe TOJyueHHsl a30THOU
KUCJIOTBI B MPOMBILIEHHOCTH. HuTpatbl ¥ HUTpUTHL. KauecTBeHHbIe peakLiMM Ha
HUTpPAT- U HUTPUT-aHUOHBL. XWMHMUECKOe 3arps3HeHue OKPY’Kalolllel Cpe/ibl
COeIMHEHUSIMU a30Ta (KWUC/IOTHbIE [OXAW, 3arpsg3HeHue BO3JyXa, IOYBBI U
BO/JOEMOB).

dochop, ammorpornHble Mogudukaiuu  docdopa (6enwlii W KpacHBIA
docdop), pusnueckre ¥ XUMHUUYECKHEe CBOMCTBA (B3aMMO/IeICTBHE C MeTasllaMH,
KUCJIOPOZIOM, TrajioreHaMu, KOHLIEHTPUPOBAaHHBIMU a30THOW Y CEPHOM KMC/I0TaMu).
Oxkcugbl dochopa (III, V), docdhopHasi kucnora, Gusnueckue W XUMUUECKUe
CBOMCTBA, noJsiyueHue. KauectBeHHasi peakiusi Ha ¢ocdar-uonsl. [IpeacraBnenus
o ranorenuzax ocdopa (111, V).

[ToHsTie 0  MUHEpa/NbHBIX  yAoOpeHMsIX.  A3oTHble, (dochopHbIe,
KOMIUIEKCHbIe  y00peHus. XuUMHUUeCKOe 3arpsi3HeHHe OKpY)Karolleld Cpejibl
coeiIMHeHUsIMM a30Ta U docdopa.

OOb1jasi xapakTepucTuka 31eMeHTOB [VA-rpynmbl. Oco0eHHOCTH CTpPOeHHs
aTOMOB, XapaKTepHbIe CTeNeHU OKUC/IEHUS.

Yrnepop, amnoTponHbie MoauduKaluy (rpadur, anaMas, QysnepeH, rpadeH,
HaHOTPYOKM), ¢u3Mueckue ¥ XHMHAYECKHe CBOWMCTBA TIPOCTHIX BeIIeCTB
(B3aMMO/IeMCTBYE C MeTa/l/laMU, HeMeTaslylaMH, KOHL[eHTPMPOBaHHbIMU a30THOU U
cepHoii Kucnotamu). [lonsitue 06 afgcopbiuu. KpyroBopoT yryiepoza B rnpupo/e.
Oxkcupbl yriepojia, ux (pu3nueckue U XMMUUeCKUe CBOMCTBA, /IeliCTBUe Ha >KUBbIe
OpraHu3Mbl, TO/lydeHre U TIpUMeHeHre. DKOoJIoThYeckre rpobseMbl aTMocdephl,
CBs3aHHble C okcugoM yriaepoga (IV). YronbHasi Kuciota UM ee COJM, UX
bu3nuecKkre U XUMUUYECKHEe CBOMCTBA, TMO/ydeHWe W TipuMeHeHue. KapOGoHarthl,
rUApoKapOoHaThl, WX CBOMCTBA. KauecTBeHHass peakijusi Ha KapOOHaT-HMOHBI.
Vcnosib30BaHre KapOOHATOB B OBITY, MeAWIIMHE, MPOMBIIIEHHOCTA U CelbCKOM
XO035UCTBe.



[TepBoHaua/ibHbIe TIOHATHS 00 OPraHUYECKUX BeIlecTBaxX Kak O COeMHEeHUsIX
yrjiepojia: yrjieBoJopoAbl (MeTaH, 3TaH, 3TW/IEH, alleTW/IeH), 3TaHOJI, TJIULepHH,
yKCycHasi KucnoTa. [IpupoiHble UCTOUHUKU YT/1eBO/IOPO/OB (Yro/ib, TPUPO/IHBIMA
ra3, HeQ)Tb), MPOAYKTHI UX TepepabOTKH, UX PO/b B ObITY U MPOMBIILIEHHOCTH.
[ToHsiTie 0 GUOMOTMUECKU Ba)XKHBIX OPraHUUeCKUX BellleCTBax — JKMpax, Oeskax,
yrjeBoJax — M WX pOJUM B >KM3HU uejioBeKa. EJWHCTBO OpraHuueckux W
HeOpraHUuYecKrUx CoeMHEeHUHN.

KpemHuii, ero ¢usmyeckve U XUMHUYECKHMEe CBOWCTBA (B3aWMOJENCTBUE C
MeTaslaMU, KUC/IOPO/IOM, YIJIepO/ioM, TajioreHaMM), TMoyueHrue U TIpUMeHeHue.
Ponb kpemHus B ripupoie 1 TexHuke. Okcug kpemuus (IV), kpeMHueBasi KUCJ/IOTAa,
CWIMKAThL: (pr3nueckre U XUMUUeCKHWe CBOMCTBA, TOJiyueHHe U TpUMeHeHue B
ObITY ¥ TIPOMBIIIUIEHHOCTH. Ba)kHeliIle CTpouTeNbHbIE MaTephasibl: KepaMHKa,
CTEeK/I0, 1ieMeHT, 6eToH, >kee300eToH. IIpobieMbl 6e30IMacHOTO MCITOIb30BaHUS
CTPOUTEIbHBIX MaTePUA/IOB B MOBCEJHEBHOM XKU3HHU.

bop. OcobenHocTtu cTpoenust aroma. O61ue npejcTaBaeHus: 0 GhU3MUeCKUX
Y XMMHYeCKUX CBoMcTBax. bopHas kucsora.

OKCrepyMeHTa/IbHOe U3yUyeHUe BellleCTB U SIBJIeHUI:

03HaKOMJ/IeHHe C 06pa3iiaMy TIPUPOIHBIX XJIOPUOB (Ta/loreHUIOB);

TpOBeJieHNe OIMbITOB, OTpakarolux (u3nueckKre U XMMHUYeCKue CBOWCTBa
rajloreHOB U UX COeUHEHHUH;

r3y4eHre CBOMCTB COJITHOM KMC/IOThI;

NpoBe/JieHNe KaueCTBeHHBIX peakldi Ha XJIOpUJ-, OpOMU/I- U UOAWUJ-UOHBI U
HabJ/Tt0/jeHre TPYU3HAKOB UX MPOTeKaHMUS;

03HaKoMJieHHe ¢ 00pa3ijamMu cephl U ee TIPUPOJHBIX COeJMHEHNH;

HaOmoseHre  mipoijecca  OOyr/MBaHUS —~ caxapa 10 JIeliCTBHEM
KOHL|EHTPUPOBAHHOW CEPHOM KUC/IOTHI;

M3yueHre XUMUUeCKHUX CBOMCTB pa3baB/ieHHOUW CepHOM KHUC/IOTHI;

NIpOBe/leHe KauyeCTBEHHBbIX peaklyd Ha CyJbQun-, Cylb@UT- U CyabQar-
WOHBI ¥ HaO/MI0/IeHre TIPU3HAKOB MX TIPOTEKaHUS;

O3HakKOMm/leHWe C (U3MYeCKWMM CBOMCTBaMM a30Ta, ¢ocdhopa U HUX
coeuHeHU, obpa3LjamMu a30THbLIX U GoCPOpHBIX yA0OpeHui;

rojyyeHue, coOupaHue, pacrio3HaBaHWe U H3yueHHe CBOWCTB aMMHakKa,
r3y4eHre CBOMCTB COJle aMMOHMSI;

TpOBe/leHe KaueCTBEHHbIX Peakl[Mi Ha MOH aMMOHUSI, HUTPUT-, HUTPAT- U
docdar-roHbI U U3yueHue MPU3HAKOB UX MPOTEeKaHMUS;

M3yJeHre B3auMO/IeMCTBUSI KOHLIEeHTPMPOBAHHOM a30THOM KHC/IOThI C Me[IbIO,
cBolicTB (hochOpHOM KHUC/IOTHI U ee CoJield;



O3HaKOMJ/IeHHe C MOjle/isIMA KPUCTA//TMYeCKUX pelleTOK ajmasa, rpadura u
dynnepeHa, ¢ mporeccoM afcopOI[MK pacTBOPEHHBIX Bell[eCTB aKTUBHPOBAHHBIM
yIJIeEM U YCTPOUCTBOM MMPOTUBOrasa;

roJjiyueHre, coOMpaHue, pacrio3HaBaHWe U W3y4yeHHe CBOMNCTB YTJIEKHC/IOTO
rasa;

NpoBeJieHNe KaueCTBEHHBIX peaki[uii Ha KapOoHaT- W CUMKaT-UOHBI U
v3y4eHure MPU3HAKOB UX MPOTEKaHUS;

H3ydeHre B3aMMHBIX TTpeBpalljeHri KapOOHATOB ¥ THAPOKapboHaTOB;

O3HaKOMJIeHHe ¢ oOpasillaMyd TIPUPOAHBIX KapOOHAaTOB U CUJIMKATOB, C
MPOAYKLIMEN CUJIMKATHOW MPOMBIIIJIEHHOCTY;

pellleHre SKCIepUMeHTa/TbHbIX 3a/1au 110 TeMe «BakHeuIlre HeMeTaslibl U UX
COeIUHEeHVs».

MeTtanibl 4 X COeJMHEHUS

Obuue cBoiictBa MeTa/ioB. OOljasi  XapaKTepUCTHKA XUMHUUECKHAX
3/1IeMEHTOB — MeTa/IJIOB Ha OCHOBaHUHU UX MoJioxkeHus1 B [leproguueckol cucrteme
xumuueckux sneMmeHToB [. V1. MeHjeneeBa u ctpoeHus aToMoB. Metasibl A- v b-
rpymm. CTpoeHWe TIPOCTBIX BeLECTB — MeTa/ulIoB. MeTa/inueckasi CBsi3b U
MeTaJ/l/TnuecKasi KpUCTa/inueckasl pelieTtka (MpUMUTHBHasI KyOuueckasi, 00bEMHO-
LIeHTPUPOBaHHast Kybuueckas, rpaHeLieHTPUPOBaHHas KyOunueckas,
reKcaroHajqbHas TJIOTHOYIIAKOBaHHAasi). 3aBUCHMMOCTb (PU3UYECKUX CBOUCTB
MEeTa//IOB OT CTPOEHUSI KPUCTa/UIOB. JOJIEKTPOXUMHUUECKUM PsJ HamnpsKeHUH
MeTasuioB. OOIe XUMHUeCKHe CBOMCTBA MeTas/utoB. OO0IIMe CcriocoObl TTO/TyYeHHsT
MeTa/I/IOB, MeTa//yprusi. JJIeKTPOJIM3 PaciljlaBOB U PaCTBOPOB COJIeM KaK OJIUH W3
criocoboB TIO/TydyeHrsT MeTasuioB. [IoHATHE O KOpPPO3WM METa/l/IoB, OCHOBHBIE
crocobbl 3ammThl UX OT Koppo3uu. CriiaBbl (CTaib, YyT'yH, AIOPaJFOMHHUMH,
6pon3a). [IpMeHeHre MeTaJIJIOB U CIJIABOB B OBITY U MPOMBIIILJIEHHOCTH.

Memannabt A-2pynn

[[lesiouHble MeTasuibl: TIOIOKeHUe B [leprorueckor cUCTEMe XUMUYECKUX
snemeHToB [I. V1. MeHgeneeBa, CTpoeHUe UX aTOMOB, HaxOX[eHUe B IIpUpOJe.
du3nyeckre U XMMUYeCKre CBOMCTBA (Ha TpyUMepe HaTpHs U Kajus), ToyueHue.
OKcubl ¥ TUAPOKCU/BI HAaTPUs U Kayvs. [[puMeHeHue 111e/I0YHbIX MeTalVIOB U UX
coeiuHeHWH. buosiornyeckasi posib HaTPUS Y KaJlusl.

[[lenoyHO3eMeNbHBIE MeTa//Ibl MarHUM W KaJbLUM: TIOJIO)KEHHWE B
[Teppoanyeckoun cucrteMe XxUMUYeCcKux 3jieMeHTOB [I. V1. MeHjeneeBa, cTpoeHue
MX aTOMOB, Hax0>k/leHUe B Tipupojie. Pr3nueckre U XUMHUUYeCKUe CBOMCTBA MarHUs
Y Kanbuys. BaxnHeuime coefVHeHUs Kaablisg W MarHusi (OKCHJ, THUAPOKCHU],
COJIM), CBOWCTBA, MpuMeHeHHWe. YKeCcTKOCTb BOJBI U CIIOCOOBI ee yCTpaHeHUS.
KpyroBopor kanbLysi B IpUpoze.



AsroMyHUN: TI0JI0KeHWe B [lepuoanyeckor cucTeMe XUMUYECKUX 3/IEMEHTOB
. . MenpeneeBa, CTpoOeHHWe aTOMa, HaxXxOXKAeHWe B rpupoze. dusnyeckve u
XMMUUeCKre CBOWMCTBa atOMUHUS. AMQOTepHbIe CBOMCTBA OKCHU/A U THPOKCH/IA
amoMuHus. [IprMeHeHue altOMUHUS U ero CIJIaBOB.

Memannbt b-2pynn

OO6ijasi  XapakTepyuCTHKa MeTaioB b-rpynm  (MOGOYHBIX — MOATPYIIN):
nosioxkeHne B [lepuoguueckod cucTeMe XUMUYECKHMX 3sneMmeHToB [, .
MeH/jesieeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB. SIBjieHHe «IpoBasia» 3JIeKTPOHA Ha
TIpyMepe CTPOeHHsI aTOMOB XpoMa, Meid, cepeOpa. BasieHTHbIe COCTOSIHYS aTOMOB
d-371emMeHTOB, CTeleHW OKHUCJIIeHWs aTOMOB B COeJIUHEHUsIX. 3aBUCUMOCTb
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCH/IOB M TH/IDOKCHU/IOB METa/VIOB OT 3HAueHUsI
CTeTNeHU OKWCJIEHUsI d/IeMeHTa B COeJJMHEeHWU (Ha mpUmepe COeJWHEHUM XpOoMa).
[TepBOHauasibHBIE TIPE/CTaB/IEHUS O KOMITJIEKCHBIX COeUHEHUSIX.

Menb 1 cepebpo: CTpoeHHe aTOMOB, CTeTleHH OKucCaeHUs. OOiiye KpaTkue
rpe/icTaB/ieHdsi O (U3MUYECKUX M XWMHYECKUX CBOMCTBaX IIPOCThIX BelleCTB
(B3auMo/IeliCcTBHE C KHUCTIOTaMHU-OKUCIUTENIIMI), 00 MX OKCHJaX, TUAPOKCHIAX U
consix, ux rpuMeHeHud. [IpezcraBiieHusi 06 aMMHAUHBIX KOMILIEKCaxX cepeOpa u
Meau. KauecTBeHHbIe peakIjuM Ha KaTHOHBI Meau (2+) 1 cepebpa.

LIMHK: cTpoeHue aToMa, CTeleHb OKUC/IeHUs. XapaKTepUCTHKa (GHU3uUYecKux 1
XMMUUECKUX CBOMCTB, MPUMeHeHre, aM(OTepHble CBOUCTBA OKCU/IA U THIPOKCH/IA.
KauecTBeHHbIe peakiuM Ha KATUOHBI LIMHKA.

Keneszo: cTpoeHwe aToma, CTereHW OKUC/IeHUs. HaxoxpeHue B Tpupoge.
du3nueckre U XMMUUeCKHe CBOMCTBA yKejie3a, IipuMeHeHue. buosiornueckasi posib
kene3a. Okcugpl, ruapokcuabsl U conu xenesa (II) u xenesa (III), ux cocras,
CBOMCTBA U TosyueHHe. KaueCcTBeHHble peakl[Md Ha KaTHOHBI keje3a (2+) u
ene3a (3+). UyryH u crajib — CrijiaBbl >kesie3a. [Ipor3BO/CTBO UyryHa M CTajM.
OKosioruueckye mpobsieMsl, CBs3aHHbIe C MeTa/ulypruueCKUMU MPOU3BO/ICTBaMHU.

OKCrepuMeHTa/IbHOe U3yueHUe Bell|eCTB U SIBJIEHUM:

O3HaKOMJIeHHe C o0Opa3llaMd MeTa/VIOB M CIVIaBOB, WX (U3NUECKUMHU
CBOMCTBaMU;

MO/Ie/IMPOBaHUe MEeTa/NINYeCKON KPUCTA/VIMYeCKOM PeLLeTKH;

V3yuyeHue B3aUMOJEWCTBUSI MeTa/UIOB C BOJOW, C pacTBOpamMHu COJIed H
KUCJIOT, UCC/IeJ0BaHMe MPOLIECCOB 3JIeKTPO/M3a pacTBopoB xyopuzaa meau (1) u
VOAu/a Kajvsi, KOppO3UU METaJlJIOB;

n3yueHue ocobeHHOCTel B3aMMOJIEMCTBUS OKCHOB Kasblis W HATpHUS C
BOJIOM, UX TUJPOKCH/IOB — C oKcuoMm yriepoaa (IV) u kucnoramy;

M3ydeHre CBOMCTB KapOOHATOB U TUAPOKAapOOHATOB KasIbI[Hs, )KeCTKOM BO/IbI;

V3yueHue TIPOLIeCCOB IIOyUYeHUs] THUAPOKCUIOB >Kejle3a, UX XUMUYECKUX
CBOIICTB;



V3yueHre MPU3HAKOB MPOTEKAHUSI KAUeCTBEHHBIX PeaKLUM Ha UOHBI (MarHus,
Ka/lbLIUsl, aIFOMUHMS, 1[UHKa, >Kesie3a (2+) u xxene3a (3+), meau (2+);

HabJ/to/leHre U OTMCaHue OKpALMBaHUs TMJlaMeHW MOHaMM HaTpusi, Kaaus U
KaJIbLus;

ucciefioBaHie aM(OTepPHbIX CBOWCTB TMAPOKCH[IA a/JFOMUHUS, THAPOKCHUA
xpoma (III) u rugpokcHa LIMHKa;

pellieHre SKCIIepUMEHTaIbHBIX 3a/au Mo TeMe «BakHelillive MeTalibl U UX
COeIUHEeHVS».

XuMuUsA U OKpPYy)Kawliasa cpeja

BemectBa 1 Marepuasbl B MOBCEJHEBHOW >KM3HU 4esiOBeKa. BakHewrve
BellleCTBa U MaTepuasbl, 00/1acTU uX NpuMeHeHUs. be3omnacHoe uCMoab30BaHUe
BeIleCTB M XUMHUUECKUX peakiuii B ObiTy. IlepBasi MoMOIb TPU XUMHYECKUX
0)KOrax ¥ OTpaBJ/IeHUsX.

Hosble MaTepurasnbl ¥ TeXHO/IOTMU. [IpUHLINIIBI «3€/IeHOW XUMUW».

OCHOBBI 3KOJIOTUYECKOM TpPaMOTHOCTA. XUMHSI U 3[0pOBbe. 3HaueHHe
M3y4YaeMbIX XUMHUYECKHX 3/IEMEHTOB U WX COeJVWHEHWW 1S (PYHKLMOHUPOBaHUS
opraHu3ma ueyioBeka. [ToHsITHe 0 3I0pOBOM 00pase >KH3HHU.

XuMuyeckoe 3arpsi3HeHHe OKpY’Karolleil cpefibl. IKojoruueckue mpobsiemel,
CBsI3aHHbIE C COeJMHeHUsIMU yIJIepo/ia, a30Ta, Cephl, TsuKe/IbIX MeTasioB. IToHsATHe
o [TJK. Posib XuMuu B pellieHuH 3KOJIOTHUeCKUX MpoOieM.

OKCIepUMeHTa/IbHOe HW3yYeHue BeIeCTB W SIBJICHWU: O3HAaKOMJIEHHEe C
oOpa3ijaMu MaTepuasnoB (CTeK/O, CIJlaBbl METaljioB, TMOJMMepHbIe MaTepHuasbl),
ornpefiejieHle  KWCJIOTHOCTM TIPUPOAHBIX BOJ, MOJe/NMpOBaHWe [poLiecca
oOpa3oBaHUs KUCJIOTHOTO Z0X/s1, U3yUeHUe ero BO3/|eMCTBYS Ha MaTepyasbl.

IToBTOpeHHe W 0000IIeHHMe 3HAHHUM OCHOBHBIX pa3/ie/iIoB KypcoB 8-9
KJ/IaCCOB

[Tepuoguueckuii 3aKoH U [leproguyeckasi cucteMa XMMHUYECKUX 3/IEMEHTOB B
CBeTe IpeJCTaB/IeHNM O CTPOEHUs aToOMa. 3aKOHOMEPHOCTH B U3MEeHeHUH CBOMCTB
XUMUUECKHUX 3JIEMEHTOB U UX COeIMHEHUH B Mepruojax U rpymrax.

CrpoeHue BelljeCTBa B TBepPOM, KUIKOM U ra3000pa3HOM COCTOSIHUW. Buibl
XUMUYECKOM CBSI3U. 3aBUCHMMOCTb CBOMCTB BeLeCTBa OT THIA KPUCTA/UIAYECKOM
pelleTK! U BU/ia XUMHAYECKOM CBSI3H.

Knaccudukaiyss XUMUUeCKMX peaklui 10 pa3/iduHbIM  TIpU3HAKaM.
[IporHo3upoBaHre BO3MOKHOCTA TNPOTEKAaHWS XUMWYECKUX TpeBpalleHud B
Pa3/IMUHbIX YCJOBUSIX HA OCHOBE TIPEe/CTAaB/IEHU XWMUUECKOW KUHETHUKUA W
TepMOJIMHAMUKWU.

XYWMHUYeCKre peaklid B pacTBopax. I'maponus cosnen. Peakuyu okucieHus-
BOCCTAHOBJIEHUS. DJIEKTPOJIU3.



CBoliCTBa KWCJIOT, OCHOBAaHMM U COJeM B CBeTe IIpefCTaBlAeHHN 00
3/IEKTPO/IMTUUECKOW ~ IUCCOLMALIMA U OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX
peakLusX.

Mesicnpeomemmble cesizu

Peanu3auyisi MeXXIripeAMeTHbIX CBsi3eid TIpU WM3yueHHWHM XWMHUM B 9 Kiacce
OCYILIeCTB/ISIETCST Uepe3 UCIOAb30BaHMEe KakK OOI[UX ecTeCTBeHHO-HAay4YHbIX
TIOHSAITUM, TaK U TIOHSTHM, TIPUHSITHIX B OTAE/IbHbIX eCTeCTBEHHbIX HayKaxX.

OO611e ecTeCTBeHHO-HayUHbIe TIOHATUS: siBJieHHe (TIpoLiecc), HayuHbId (akT,
TUroTe3a, TeOpUs, 3aKOH, aHa/lu3, CUHTe3, KaacCU(UKALUs, TepUOJUUHOCTD,
HabJ/Tto/leHre, SKCTIepUMeHT, MOjie/TMpOBaHue, M3MepeHue, MO/eJb, TeXHOJIOTHS,
MaTepHaJlbl.

dusuKa: BelecTBO, Teso, (PU3MUecKue BeIUUMHBI, eJIWHULbI HM3MepeHus,
Macca, 00bEM, KOTMUeCTBO TETUIOThI, aTOMbI M MOJIEKYJIbI, arperaTHbie COCTOSTHUE
Bell[eCTBa, CTPOEHWE Tra30oB, >XUAKOCTeM W TBepAbIX (KpUCTa/VIMUeCKUXx) Tel,
KpHCTa/UIMuecKasi pelleTKa, 3/7eKTPOH, $iApO aToma, MpPOTOH, HEWTPOH, HOH,
HYKJIU/I, U30TOIIbI, KBaHThI, PA/[MOAKTUBHOCTD, anbda-, 6eTa- U raMma-u3yueHue,
3JIeKTPUUECKUN 3apsi]], TPOBOIHUKHM, TIO/IyTIPOBOJHUKU, AUS/IEKTPUKH, COJTHEUHBIM
CTIeKTp, pa3/ioxkeHue 6eI0ro cBeTa B CIIEKTP.

Bbuonorus: skocucrema, buocdepa, HhoToCcHHTe3, TTpoLiecChl 0OMeHa BelleCTB,
MHUHepa/ibHble y/[00peHus, MHKDPO3JIeMeHTbl, MaKpO3/JIeMeHTbl, TMUTaTe/bHbIe
BeIl|eCTBa.

leorpadus: artmocdepa, rugpocdhepa, MHUHepanbl, TOpHble TOPO/bI,
T0Jie3HbIe UCKOIaeMble, TOTJIMBO, BOJHbIE PECYDPChI, TIJlaHeTa 3eMJIsl.

TexHo0rus: CTpOUTeNbHblEe  TEeXHOJIOTUH, CeIbCKOX03SUCTBEHHBIE
TeXHOJIOTHUH, TeXHOJIOTHUHY 3JIeKTPOHHOM MPOMBIIILIEHHOCTH, HAHOTEeXHOJIOTHH.



TJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS [IPOTPAMMBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA30BAHUS (YIJIYBJIEHHBIN
YPOBEHD)

JINMHHOCTHBIE PE3YJ/IbTATDI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHHsI TIPOTPpaMMbl OCHOBHOTO  OOII[ero
oOpa3oBaHUs JOCTUTAIOTCS B XOJle OOydeHWs XUMUU B eJWHCTBe ydeOHON H
BOCITUTATebHOM JIesTe/TbHOCTH 00pa30BaTe/IbHOM OpraHU3alii B COOTBETCTBUU C
TPaJUI[MOHHBIMH POCCUHCKAMH COI[MOKYJIbTYPHBIMU W JYXOBHO-HPABCTBEHHBIMH
1[eHHOCTSIMH, TIPUHSITBIMA B OOII[eCTBe TMpaBWIaMM W HOPMaMHu TIOBeJleHUSI U
CrocOOCTBYIOT TIpPOL[eCCaM  CAMOIIO3HAHWS, CaMOPA3BUTHS M COL[MAA3aLUU
00yuaroMXcsl.

JINuHOCTHBIE ~ pe3y/JbTaTbl ~ OTPA)KAlOT  TOTOBHOCTh  OOYyUaroIMXCs
DYKOBOZICTBOBaTbCSI CUCTEMOM TIO3WTHBHBIX I1I€HHOCTHBIX OpHEHTAlMd WU
pacliiiMpeHye OIbITa /IesiTeTbHOCTH Ha ee OCHOBE, B TOM UKCJIe B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIUTAHUS:

MIpOsIB/IeHWe IIeHHOCTHOTO OTHOIIIEHWSI K OTeUeCTBeHHOMY KYJIbTYPHOMY,
HAayYHOMY ¥ WCTOPUYECKOMY Hac/Ie[iui0, TOHWMaHWe 3HaueHUs XUMUUYeCKOU
HayKU U TeXHOJIOTHUM B >KU3HU COBPEMEeHHOro 00II[eCcTBa, B pa3BUTUNA SKOHOMUKH
Poccuu 1 cBoero pervoxa;

2) rpaXJaHCKOr0 BOCTIMTAHUA:

Tpe/iCTaB/ieHe O COLMANbHBIX HOPMaxX U TIpaBWIaX MEX/IAYHOCTHBIX
OTHOILIEHUW B KOJUIEKTHBEe, TIPOSiBieHMe KOMMYHUKAaTUBHOM KYJIbTYpPhl B
pa3HOOOpa3HOI COBMECTHOU JIeSITeTbHOCTH;

cTpem/ieHWe K B3aMMOIIOHMMaHUIO ¥ B3aUMOIIOMOILM B TIporiecce yueOHOMN U
BHeyueOHOM JiesTeTbHOCTY;

TOTOBHOCTbH OL[eHMBaTh CBOE TIOBeZieHWe W TIOCTYIKKA CBOWX TOBApHIIEe C
TO3UIIMM HPABCTBEHHBIX W TPABOBBIX HOPM C YU€TOM OCO3HAHHS ITOC/Ie[CTBUI
TIOCTYTIKOB,;

3) hbopMupoOBaHUs IEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUDPOBO33peHYecKre TIpe/iCTaB/eHns] O BelljeCTBe W XUMHYeCKOW peaklvu,
COOTBETCTBYIOI[I€ COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH M HEOOXOAUMBIE ISl
TTOHUMaHUs CYIIIHOCTU HayUYHOMW KapTHHBLI MUPa;

0CO3HaHUe L[eHHOCTU HayuHOTO TMO3HaHUs [Jisl Pa3BUTUS Ka)K[Oro 4esioBeKa
Y TIPOM3BOJUTE/IbHBIX CH/I OOIIlecTBa B 1[e/IOM, PO/ M MeCTa HayKu «XHUMHs» B
CHCTeMe HayUHBIX TMpe/CTaB/IeHUH O 3aKOHOMEDHOCTSX PAa3BUTHUSI TPUPOJBI,
B3aMOCBSI35IX UeJioBeKa C TIPUPOJHOM 1 TeXHOJOTMUeCKOU Cpeiou;

Mo3HaBaTe/llbHasi MOTHBAllUs W UWHTepeCc K 0OyueHHI0, TOTOBHOCTh U
CrocoOHOCTH K CamMOpa3sBUTHIO W CaMOOOpa30BaHUIO, K UCC/ie[0BaTeTbCKOM



JesiTe/IbHOCTA, K OCO3HAaHHOMY BbIOODY HaripaB/ieHHsI U YPOBHsS [a/bHeUIIero
obOyueHus;

4) BOCIMTaHUS KYJIbTYPbI 3[J0POBbA:

OCO3HaHWEe [IeHHOCTU >KW3HM, OTBETCTBEHHOTO OTHOIIEHUSI K CBOeMY
3/JOPOBBIO, YCTAaHOBKA Ha 37j0pOBBIM 00pa3 >KM3HH, OCO3HaHWe IIOC/TIe[CTBUN U
HeTpusTHe BpeAHbIX TpUBbIUeK (YroTpebsieHus aJKOTo/isi, HAPKOTUKOB, KypeHHs),
HeobXoAUMOCTH  COOMIOJieHUsI TIpaBWI  0e30MacHOCTU TIpU  oOpalljeHud  C
XUMHUUECKUMU BeI[eCTBaMH B YUeOHBIX U )KU3HEHHBIX CUTYalUsX;

5) TPyAOBOro BOCIUTAHMS:

dbopMUpOBaHKe LIEHHOCTHOTO OTHOILEHUS] K TPYZOBOW JeSTe/IbHOCTU Kak
eCTeCTBEHHOM MOTPeOHOCTH uesioBeKa U K MCC/e/j0BaTe/IbCKOM /leaTe/TbHOCTH Kak
BBICOKO BOCTpeOOBaHHOM B COBPEMEHHOM 00I1IeCTBE;

pa3BUTHe HWHTepeca K mnpodeccusiM, CBSI3aHHbIM C XUMHEM, B TOM uucje K
npoeccusiMm HayuyHOU cepbl, 0CO3HaHWE BO3MOXXHOCTH CaMOpeasiv3alii B 3TOU
cdepe;

6) 3K0/10rH4ecKoro BOCIIUTAHUA:

0CO3HaHWe HeOOXOAMMOCTH OTHOILIEHUS K TIPUPO/ie KaK UCTOUHUKY YKU3HU Ha
3eMJsie, OCHOBe ee CyIlleCTBOBaHMUS;

TOBBIIIIEHWE YPOBHS 3KOJIOTUYECKOW KYy/IbTYyphl: TIpHoOpeTeHHe OIlbiTa
TJIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX TIOC/I€/ICTBUM  [I/IsT
OKpY>Karollleld Cpefibl; OCO3HaHWe TIJI00a/bHOTO XapakTepa JKOJIOTHYeCKUX
npobsieM U TyTeild UX pellleHUs; CIOCOOHOCTh TIPUMEHSATb 3HaHUS, TOydaeMble
TIPY W3y4YeHUW XUMUH, [T PelleHus 3aj/layu, CBSI3aHHBIX C OKPY’Karolllel cpeJiou;
aKTUBHOE HeNpusiThe [eUCTBUM, TIPUHOCALIMX BpeJ OKpYXKarolleh CpeJe;
OCO3HaHWe CBOEM PO/M KakK TpakJaHWHa U MOTpeOuTe s B yC/IOBUSIX B3aMOCBSI3U
TPUPOJHOM, TEXHOJIOTUUECKOM U COLMa/IbHOM Cpejl; TOTOBHOCTb K YUaCTHIO B
MpaKTUYeCKOH JiesiTe/TbHOCTH 3KOJIOTMUeCKON HarpaB/IeHHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MerTanpeameTHble pe3y/ibTaThl 00YYarOIIMXCsI, OCBOUBILKX TPOTPAMMY TI0
XMWY OCHOBHOTO 0011iero 06pa3oBaHusi, BKJIFOUAKOT:

YCBOEHUE MEXAUCLUIITMHAPHBIX (MeXKIIpeJMeTHbIX) MOHITHH, OTPayKaroIuX
MaTepuasbHOe €eJUHCTBO MHpa U TIpollecC To3HaHUs (BellecTBO, CBOMCTBO,
JHeprusi, siBjieHue, HayuyHbld (hakT, 3aKOHOMEPHOCTb, T'MIOTe3a, 3aKOH, Teopus,
HabJTto/leHe, U3MepeHue, UCCIeloBaHue, SKCIIEPUMEHT U ApyTue);

OBJ/Ia/leHHe YHHBepCaJbHbIMU y4eOHbIMHU JeHCTBUSAMM (TI03HaBaTeTbHBIMH,
KOMMYHUKATUBHbIMM,  PeTry/JSTUBHbIMHU),  BaXHbIMU  [I7I1  TIOBBIIIEHUS
3¢ heKTUBHOCTH OCBOEHUs cofiepKaHUs ydyeOHOTo mpeameTta, (HOPMUPOBAHUS



KOMIIeTeHLIUd, a  TakKe  TMPOEKTHO-UCC/e/I0BaTe/IbCKOM  /lesITe/IbHOCTH
o0yuaroluxcs B Kypce XUMHH;

CrIoCOOHOCTh WX HCIIO/b30BaTh B yueOHOM, M0O3HaBaTe/IbHOM M COIMaIbHOM
TIpaKTHKe.

Ilo3HaBaTe/IbHbIE YHHUBepPCa/IbHbIe yueOHbIe eiiCTBUs

Ba3oBble loruyecKue JAeiiCTBHs:

YMEHHSI WCIO/b30BaTh IIPUEMbI JIOTMUECKOTO MBIIIJIEHUsT TIPH OCBOEHUHU
3HAaHWU: PACKPbIBATh CMBIC/T XUMUUYECKUX TTOHSATHH (BBIZIE/IATH WX CYIIIeCTBEHHBIE
NIPU3HAKY, YCTaHaB/IMBaTh B3aUMOCBSI3b C APYTUMHU TIOHSITUSIMU); aHATM3UPOBATh,
CpaBHMBATh, 00001[aTh, BBIOMpPATL OCHOBAaHUA [/ KIaCcCUPUKALUA U
CHCTeMaTH3alud XUMUUYECKUX BEIeCTB U XWUMUUECKHUX PeaKI[UH; yCTaHaB/IWBATb
TIPUUHUHHO-C/IE/ICTBEHHBIE  CBSI3M  MeXAy O00beKTaMyd W3y4YeHWs; CTPOMTH
JIOTUYeCKWe pacCykiaeHus (MHAYKTUBHbIe, [OeAyKTWBHbIe, TI0 aHAJIOTHN);
TipejijlaraTh KPUTEPUH U BBISBJSATH 0OII[Me 3aKOHOMEPHOCTU U TMPOTUBOpEUHs B
H3yJaeMbIX IPOLIeCCax W SIBJIEHHSX; MPOBOJUTHL BBIBOJLI M 3aK/TIOUEHUS; YMEHUS
TIPUMEHSATb B TIpoLlecce TMO3HaHWs TIOHATHS (TIpeJMeTHble W MeTallpeMeTHbIE),
CUMBOJIMYeCKHe (3HAKOBBIE) MO/Ie/U, WCTI0/Ib3yeMble B XUMUH, Mpe0bpa30BbIBATH
Mo/ie/TbHbIe TIpe/ICTaB/IeHUs] — XUMUUeCKH 3HaK (CUMBOJI 3/leMeHTa), XUMHUUecKasl
dopMysia ¥ ypaBHeHHEe XMMHUECKOH peakIMM — TP pelleHnd y4eOHBIX 3ajad; C
YUeTOM 3THUX MOJE/NbHbIX TIPe/ICTaB/IeHMM  XapaKTepr30BaTh H3ydaeMble
XUMHUeCKUe Bell[eCTBa U XMMHUeCKUe PeakIi[iu.

Ba3oBble wuHcCC/Ie/j0oBaTe/IbCKHe JAelcTBUA (MeToAbl HAyYHOr0 T03HAHUS
BelleCTB U SIBJICHUM):

yMeHUs TIPUMEHSITb MeTO/bl Hay4HOTO TI03HaHUs BeI|eCTB U SIBJIEHWM Ha
IMIUPUUYECKOM U TeOPeTHUYEeCKOM YPOBHSIX B YyueOHOW TI03HaBaTe/JIbHOW W
TIPOEKTHO-UCC/IeI0BaTeTbCKON JesiTe/IbHOCTH;

YMEHHSI WCIO/b30BaTh IIOCTaB/IeHHBbIE BOITPOCHI B KauecTBe WHCTPYMEHTa
T03HAHUS ¥ CAaMOCTOSITE/IbHO CTAaBUTh BOTIPOCHI; aHATM3UPOBATh (PAKThI, BLIB/IATh
u ¢GopMyaMpoBaTh MpobsieMy, OmpefessiTh LieJib U 3aJaud, COOTBETCTBYIOL[UE
pelilieHuo TTPo0IeMbl; TIpe/jlaraTh OMKUCaTeTbHYI0 WK 00BICHUTEbHYIO TUTIOTe3y
W OCYIIECTB/IATb €e TIPOBEPKY; YMEHHs IIPOBOAWUTL HM3MEPeHUs HeoOXOAMMBIX
TapaMeTpoOB, BBIUHC/IEHHS, MOZe/IMPOBaHNe, HAOMOAeHHUs W SKCIIEePUMEHTHI
(peanbHble W MBIC/IEHHBIE), CAaMOCTOSITEJIbHO TIPOTHO3UPOBAaTh Ppe3y/bTaThl,
dbopMypoBaTh 0000IIeHNsT U BBIBOJBI 10 pe3yJbTaTaM TPOBeZEHHOTO OIbITa,
WCCJIeJOBaHUs, COCTAB/ISATh OTUET O TpoAiesiaHHON paboTe;

Pabora c undopmanmeii:

yMeHUsI OpUEeHTUPOBAThLCS B Pa3/IMUHBIX UCTOYHUKAX UHGOpMaIuu (HayuHO-

TOMy/IsIpHasi UTepaTypa XUMUUECKOTO COjlep)KaHHs, CITPaBOYHbIe T10COOUs,



pecypchl VIHTepHeTa); aHa/IM3UPOBaTh MH(OPMALIUIO Y KPUTUUECKU OLIeHHWBATh ee
JOCTOBEDHOCThL W  HENpPOTUBOPEUMBOCTh, OTOHMpaTb W HHTEPIPeTHUPOBAaTh
vH(bOpMaIMio, 3HAUUMYIO i pellieHUs yueOHOW 3a/laud; yMeHHs MPHUMEHSITh
pa3MuuHble MeTOJbI U (HOPMYIMPOBAaTh 3amlpoChl TP TIOMCKe U oTOope
vHbopMaluy, HeoOXoJUMOU /il BBITIOIHEHUsI y4ueOHBIX 3a7iau; WMCIOIb30BaTh
MH(GOPMAILMOHHO KOMMYHUKAaTUBHbIE TEXHOJOTMM W pa3/iiyHble TIOWCKOBBIE
CUCTEMbBI; CaMOCTOSITe/TbHO BbIOMpATh ONTHMAaAbHYH (OPMY TIpe/iCTaB/IeHUs
vHbopMaluu (cxeMbl, rpaduku, gUarpaMMbl, TaO/WIbI, PUCYHKH W [PyTrHe
cdbopMbI); yMEHHUsS MCIIOMb30BaTh Hay4HbIN SI3bIK B KaueCTBe CpeACTBa paboThI C
XMMUUeCKOM UWH@opMaluel; TpUMeHsITb MexXIpeAaMeTHble (dbusnueckue U
MaTeMaTH4yecKyue) 3HaKW U CUMBOJbI, (hOpMy/ibl, abOpeBUaTypbl, HOMEHK/IATYypYy,
UCTIOMb30BaTh U TpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKWE  CpPeZCTBa
HarJisiIHOCTH.

KOMMyHI/IKaTI/IBHblE yYHuBepcCd/ibHbIE y‘-IEﬁHI)Ie AEﬁCTBHﬂ:

1) ymeHus ob1iieHus (MMCbMeHHOW U YCTHOM KOMMYHHUKALTUM):

Mpe/ICTaB/sATh TOyYeHHble pe3y/bTaThl [03HaBaTeIbHOW [1esiTeIbHOCTU B
YCTHBIX U TIMCbMEHHBIX TeKCTax; IMyOAMUHO BBLICTYMAaTh C Tpe3eHTalyel
pe3y/ibTaTOB BBITMIOJIHEHUSI XUMHWUECKOT0 3KCrepuMeHTa (UCciieoBaTelbCKOM
nabopaTOpPHOM WM TIPAKTUUYECKO# paboThl, yueOHOr0 TIPOeKTa); B X0/ie Auaiora u
(MM) JUCKYCCUU 3aZlaBaTh BOTIPOCHI 10 00CY»K/jaeMol TeMe U BbICKa3bIBaTh U/eH,
¢bopMyMpoBaTh CBOU MpeJJIOKeHHsI OTHOCUTETbHO BBITIOJIHEHUS MPe/JI0KeHHOU
3a/1auul.

2) yMeHus1 yue6HOTO COTpyAHAYECTBA (IPyMNIoBasi KOMMYHUKALWs):

yuacTBOBaTh B TPYIIOBBIX (opMax pabOThI: IMJIAHUPOBATh OpPraHU3aLUio
COBMECTHOM paboThl, OrpefesisiTb CBOK pOJib, PaclpeensiTh 3aJaud MexXay
yjleHaMH TPYMIbl; BBITIOJHATE CBOIO uacTh pPabOThl, KOOPAWHUPOBATH CBOU
JeNCTBUSI C AeWCTBUSAMU [IPYTMX UJeHOB KOMaH/bl, OTMpeJeisiTb KPUTepUU II0
OLleHKe KaueCTBa BBIMOJIHEHHOW paboThl; pelllaTh BO3HUKalOIMe MpobieMbl Ha
OCHOBe yueTa OOIIMX WHTEPECOB W COTJIaCOBaHUs TMO3WLIUIM, y4acTBOBATh B
oO0CcyxaeHnr, oOMeHe MHEHUSIMH, «MO3TOBOM INTypMe» W [JApPYyrux dopmax
B3aUMO/IeHCTBHSI.

Pery/isaTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe AeliCTBUA

OBnajileHye YHUBEPCA/TLHBIMA yUYeOHBIMUA DEeryJISTUBHBIMU JeHCTBUSIMU
BK/IFOYaeT pa3BUTHeE CaMOOpraHW3allid, CaMOKOHTPOJISI, CaMOKOPPEeKLUH, B TOM
yucsie:



yMeHUsl pelllaTh yueOHble W HCC/Ie[oBaTe/NbCKUe 3afaudd: CaMOCTOSITeIbHO
BLIOMpATh CrI0CcO0 pelreHyst yueOHOM 3ajlauM (CpaBHUBATh HECKO/ILKO BapHAHTOB
pellieHusi, BbIOMpaTh Haubosiee TIOAXOAALIMA C y4eTOM CaMOCTOSITE/IbHO
BbI/[e/IeHHBIX KPUTEPUEB), TUIAaHUPOBAaTh CBOIO pabOTy TpU pelleHry yueOHOU win
WCC/IeJOBaTeIbCKOM  3aflaud; Ha  OCHOBe  TIOMTyYeHHbIX  pe3yJ/IbTaTOB
dbopmyspoBaTh 0000I1IeHNsT U BBIBOJbI, TTPOrHO3UPOBATh BO3MOXKHOE Da3BUTHE
MPOIIECCOB;  AHA/IM3UPOBATh pe3y/bTaThl: COOTHOCHUTh CBOM [JIEMCTBUS C
TUIAHUPYEeMbIMU  pe3yJibTaTaMu, OCYIIeCTB/ISTb CaMOKOHTDOJIb [IeATeIbHOCTH;
KOPPEeKTHPOBATh CBOIO ZIeSITeJTbHOCTh Ha OCHOBE CaMOaHa/In3a U CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IBTATHI

[IpegMeTHble pe3y/bTaTbl OCBOEHUSI TIPOTPaMMbl MO XWMHH OCHOBHOI'O
ob1riero obpa3oBaHus Ha yriyb/eHHOM ypoBHe HUMeIOT o0iriee cojepsKaTe/bHOe
AOpO C TpeAMEeTHbIMH pe3ysbTaTaMyd 0a30BOTO YPOBHS, COTJIACOBAaHBI MeXKAY
coboi, UTO TIO3BOJ/ISIET Pean30BbIBaThH YTIyO/IeHHOE H3yueHHe KakK B paMKax
OT/le/IbHBIX KJAacCOB, TaK M B paMKaxX peaju3aliuM UWHAUBUyaTbHbIX
oOpa3oBaTe/ibHBIX TPAEKTOPHH, B TOM UHCJIE UCITO/b3Ys CETEBOe B3aNMOJeMCTBHE
opranm3aruu. [lo 3aBepiieHHy peanM3aliiy MPOrpaMMbl yTy0/eHHOTO YPOBHS
oOyyarorryiecsi CMOTYT JeTajbHee OCBOWTH MaTepuas, OBJAZeTh PaCIIdPeHHBIM
KPyTOM TIOHSITUM ¥ MEeTO/IOB, pelllaTh 3a/lau 60/iee BbICOKOT'O YPOBHS CJIOXKHOCTH.

[TpemMeTHBIE pe3y/bTaThl BK/IIOUAIOT: OCBOEHHE OOYyuarol[UMHCS HayUHBIX
3HaHWY, yMEHWM U CIocOO0B [eWCTBUM, CrielfudruyecKux /s TpeMeTHOU
obmact «XWMHSI», OCHOBBI HAYYHOTO MBIIIJIEHUS; BHUABI [I€ATeTbHOCTH TIO
MOJIyYeHUI0 HOBOTO 3HAaHWs, €ro UWHTeprpeTaluyd, Tpeobpa3oBaHUI0 U
NIPUMEHEHHI0 B pa3/MUHbIX Y4eOHBIX W peanbHBIX >KU3HEHHBIX YC/IOBUSX;
00ecreurBalOT BO3MOJKHOCTb YCIIEITHOTO OO0yueHWs] Ha CJIeAYIOL[eM YpPOBHe
oOpa3oBaHUs.

K koHily obyueHuss 6 8 kaacce y obydaromierocs OyayT chopMHpOBaHBI
C/ielylol[ie TIpeJIMeTHbIe pe3y/bTaThbl H3yueHWs XUMHUA Ha Yr1y6/IeHHbIM
yPOBHE:

PacKpbIBaTb CMbBICJI OCHOBHBIX XWUMHWYECKUX T[IOHATUM: aTOM, MOJIeKyJa,
XUMUYECKHUW SJIeMEHT, MeTaslll, HeMeTasl, a/yIOTPOIUs, TPOCTOe BeleCTBO,
CJIOXKHOe BeIlecTBO, CMeCh (OJHOpPOJHAass W HEOAHOPOJHAas), BaJIeHTHOCT,
OTHOCHUTe/IbHAsl aTOMHasi U MOJIEKYJ/IsipHas Macca, KOJMYeCTBO BelecTBa, MOJIb,
MOJISIpHasi Macca, MaccoBasi [OJsi XUMHUYEeCKOro »3jieMeHTa B COeJUHEeHUH,
MOJISIDHBIN 00BbEM, OTHOCUTE/IbHAsI TIJIOTHOCTb T'a30B, OKCH/I, KUC/IOTa, OCHOBaHUe,
CoJib, aM(OTepHbIM OKCU/, aM(OTepHbIM TUADPOKCHUZ, XUMHUeCKasi peaklius,



K/accudUKalysl peakivii: peakliud COeJJUHeHHs, peakliuM Pa3/ioyKeHHsl, peakiuu
3aMelleHus], peakliui oOMeHa, 9K30- M JSHAO0TepMUYEeCKHe Dpeaki[iH; TeTIOBOM
3¢ dekT peakiuu; sIpO aToMa, 3JeKTPOHHBIM COM aTOMa, aTOMHasi opOuTasb,
paZiuyC atoMa, XUMUYecKasi CBsi3b, MOJIIPHAsE U HeroJisipHasi KOBaJIeHTHAs1 CBS3b,
VOHHas CBSI3b, WOH, KAaTHUOH, AaHWOH, paCcTBOpP, MaccoBasi [OJi1 BelllecTBa
(DpoLeHTHasi KOHLIeHTpaLusl) B pacTBOpe, MOJISIpHasi KOHLIEHTpalusi BellecTBa B
pacTBOpe; 37€KTPOOTPULIATEIbHOCTh, CTeleHb OKHWC/IeHHWs, OKUCIUTeNu |
BOCCTaHOBUTE/H, OKHCJIeHHE v BOCCTaAHOBJIEHUE, OKHWCJTUTeTbHO-
BOCCTAaHOBUTE/IbHbIE peaKIiy, MeTO/, 3/IeKTPOHHOT0 OaaHca;

WUTKOCTPUPOBAaTh  B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX TIOHATAW U
TIPUMEHSITh 3TH TIOHSITHS MPY ONKMCAHUM Bell[eCTB U UX TMpeBpallleHUl;

WCIIO0/Tb30BaTh XMMUUECKYH) CUMBOJIMKY /i1 COCTaB/eHust (hOpMYyJl BeleCTB
Y ypaBHEHHUU XUMHUUYECKHX peaklyu;

oTpe/ie/isiTh Ba/IeHTHOCTb aTOMOB 3/7IeMEHTOB B OWHApHBIX COeANHEHUsIX,
CTerieHb OKWC/eHUSI 3/1eMeHTOB B OWHApPHBIX COeJMHEHUSIX, TPUHA/IEXXHOCTb
BeILLIeCTB K OTpe/Je/IeHHOMY KJ/IacCy COeJMHeHUU Mo popMyJiaM, BUbl XUMUUECKOMN
CBSi3U (KOBa/IeHTHOM Y MIOHHOM) B HEOPraHUYeCKUX COeIMHeHUSIX;

pPacKpbIBaTb CMBIC/ 3aKOHOB COXPaHEHWsI MacChl BeIeCTB, MOCTOSHCTBA
coctaBa, [lepuoaunueckoro 3akoHa [I. V. MeHjeneeBa, aTOMHO-MOJIEKY/ISIPHOU
TeOpUH, 3aKOHa ABOTa/Ipo U €ro CJie[ICTBUM, Npe/ICTaB/IeHUH 0 HayUHbIX MeTOo/lax
MO3HaHUS, B TOM UMC/Ie SKCIEePUMEHTalbHbIX W TeOpPeTUYeCKUX MeToJax
VICCJIeJOBaHNUS BeLeCTB U U3yYeHUsI XMMAUeCKUX peaKLnu;

JIeMOHCTPHPOBAaTh TIOHMMaHWe MepUOIMUeCKOM 3aBUCMMOCTH CBOMCTB
XMMUUECKHUX 3JIEMEHTOB OT UX MoJiokeHus1 B [lepuonueckont cucreme:

ONMCHIBAaTh W XapakKTepu3oBaTh TabiuuHyto ¢opmy [leproanueckoit
CUCTeMbl XUMHYECKHUX 3JIEMEHTOB: pa3/nyaTh MOHATUS «TJlaBHag noarpyrmna (A-
rpymma)» u «mobouHas nogrpytma (b-rpyrmmna)», «Manbie TIepuobl» U «OOJbIIHe
IIepUO/bI»;

COOTHOCUTh 0003HaueHus], KOTOpble UMerTCcs B Tabsuile «[lepuoguueckas
cucteMa XumMuueckux asiemMeHTtoB [I. W. MeHgeneeBa», C UWC/IOBBIMU
XapaKTepUCTUKaMU CTPOEHHUsI aTOMOB XHMMMUYECKHUX 3/IeMeHTOB (COCTaB W 3apsij
s7pa, o0lijee YMCIO TEKTPOHOB U PACIIpe/ie/ieHHe UX T10 37IeKTPOHHBIM CJI0SIM);

OOBSICHSTH CBSI3b TIOJIOKEHUSI 37eMeHTa B I[lepuozmnueckoi cucreme C
pacripefie/ieHueM SJIeKTPOHOB T10 3HEpPreTUYeCcKWM YypPOBHSIM, MOAYPOBHSIM M
opbuTansiM aTOMOB TI€PBBIX UeThIpeX IepHO/IOB;

K/IaCCU(ULIMPOBATh XHWMHUUECKHEe 3JIeMEeHThl, HeopraHW4yeckKue BelecTBa,
XMMHUECKre peakiuu (10 YMC/Iy U COCTaBy YUaCTBYHOLIMX B peaklMy BeIeCTB, [0
TersIoBoMy 3¢ dexTy);



XapaKTepu30BaThb (OMHUCHIBaTh) (H3MUecKhe U XUMHUECKWe CBOMCTBa
TIPOCTBIX U CJIOXKHBIX Bel[eCTB: KUCIOPOZA, BOAOPO/A, BOAbI, 001i[e XUMHUUecKue
CBOMCTBa OKCH/IOB, KMC/IOT, OCHOBAHMM WU COJIeM, F€HEeTUYECKYI CBSI3b MEXIY
HUMHU, TIOATBEpP’K/asi MprMepaMy MOJIEKY/ISIPHbIX YpaBHEHUUW COOTBETCTBYIOILUX
XMMMWYECKUX peaKIui;

OMUCHIBATH POJIb KMCIOPO/A, BOJOPOAA U BO/bI B MPUPOJHBIX Tpolieccax, B
JKUBBIX OpraHM3Max, WX MpUMeHeHHe B pa3/IMUHbIX OTPAC/SX MPOMBIIIIEHHOCTH,
BO3MO>XHO€ UCMO0JIb30BaHWE B COBPEMEHHBIX TEXHOJIOTUSIX;

OOBSICHITH W TPOTHO3UPOBATh CBOMCTBA BeI[eCTB B 3aBUCUMOCTH OT UX
COCTaBa M CTPOEHUsl, BO3MOKHOCTH TPOTEKaHWs XUMHUEeCKUX MpeBpaljeHul B
Pa3MYHbIX YCIOBUSIX;

BBIUUCJIATb OTHOCUTE/IBHYI0 MOJIEKY/ISIDHYIO M MOJIIPHYHO MacChbl BeILeCTB,
MOJISIPHYIO0 MacCy CMeCH, MOJIbHYIO [IOJIF0 XUMUUYECKOT0 3/7ieMeHTa B COeJIUHEHUH,
MacCOBYHO [0J/IF0 XMMUUECKOro 3jieMeHTa Mo (opmysie coelWHeHUs, HaXOAUTh
MPOCTEHUIIYI0 (POPMYJTy Bell[eCTBa MO MaCCOBBIM WM MOJIBHBIM J0JISIM 3/IEMEHTOB,
MacCCOBYIO [JJOJIF0 BelljecTBa B pacTBOpPe, MOJISIDHYIO KOHL|EHTPALUIO BelleCcTBa B
pacTBoOpe, MPOBOJUThL PACUETHI 0 YpaBHEHUSIM XUMUUECKOU peakiiuy;

TIPUMEHSITh OCHOBHBIE OIepaluy MbICIUTENbHOW AesTeJIbHOCTH — aHalIu3 U
CUHTe3, CpaBHeHMe, 00001ileHre, CUCTeMaTU3al[1io, KIacCU(hUKAIUIO, BbISBIEHUE
TIPUUMHHO-C/Ie/ICTBEHHbIX CBsi3eld — /11 W3y4yeHUs] CBOWCTB BeIeCTB U
XUMHUUECKUX peakiiii, eCTeCTBeHHO-HayuHble MeTOZbl 1T03HaHUsI — HabmoeHue,
v3MepeHue, MOJie/IMpOBaHue, SKCrepuMeHT (peaslbHbIi M MBICJEHHBIM) — [/
OCBOEHUs yueOHOI0 Co/iepyKaHus;

pacKpeIBaTh  CYIHOCTb IIPOLIECCOB  OKUC/IEHUSI U  BOCCTaHOBJIEHMS,
COCTaBJIAITb YyPaBHEHHUsI TPOCTbIX OKUC/IUTEbHO-BOCCTAHOBUTE/IBHBIX peaKLUi
(MeTo0M 3/1eKTPOHHOTO OasaHca);

yCTaHAB/MBaTh CBSI3M MEX/y peanbHO HaOMI0ZaeMbIMM XUMHUUYECKUMU
ABJIEHUSIMH M TIPOIIeCCaMU, TIPOUCXOAAIIMMA B MaKpO- U MUKPOMHPE, 00BSICHATh
TIPUUMHBI MHOT'000pa3ust BeliecTB, COOTHOCHUTh XUMHUUeCKHe 3HaHWs CO 3HAHUSIMHU
ApYTUX yueOHBIX TIpeIMeTOB;

cobmopate mpaBusia  Oe3omacHo  paboTel B s1abopaTopuu  MpuU
WCTIOMb30BaHUM XUMHUECKOW TocyAbl U 000py/oBaHMs, a TakKe TIpaBuia
oOpailjeHus1 C BeIlleCcTBaMHd B COOTBETCTBMH C WHCTPYKLUSIMH BBITIOTHEHUS
71ab0paTOPHBIX OIBITOB M TIPAKTHUYECKHUX PAbOT 10 TIO/yYeHWIO W COOMpaHUIo
ra3oo0pasHbIX BellecTB (BOAOPOJAa U KUCI0pO/a), TPUTOTOBIEHUIO PAaCTBOPOB C
ornpeJie/leHHOM MaCCOBOM IO/l  pacCTBOPEHHOrO  BeLeCTBa,  PeLIeHUI0
9KCIIePUMEHTANBHBIX 3afau 1Mo TeMe «OCHOBHBIE KjacChl HEOPraHHYeCKUX
CoeIMHEeHUI»;



J€eMOHCTPUPOBaTh  B/afiecHWe OCHOBaMHM  XUMMWUYECKOW T'DPAaMOTHOCTH,
BKJIFOUalollell yMeHusi 6e30macHOro obpailleHusi C BelljeCTBaMU, KCI0JIb3yeMbIMU
B MMOBCeZIHEBHOM »KW3HH, a TaK)Ke 3HaHUe MpaBW/ MOBe/leHus B 1ie/isix cOeperxeHus
3/J0POBbS1 M OKpY>Karollell CcpeJibl.

K koHiy obOyuenHuss 8 9 kaacce y obyuarorierocsi OyayT chopMHpPOBaHbI
C/lefyromiye TIpe]MeTHbIe pe3y/bTaThl H3yUYeHUs XUMHHM Ha yray0jeHHbIM
YPOBHE:

PacKpbIBaTh CMbIC/T OCHOBHBIX XUMUUECKUX MOHSITUN: XUMUYECKUU 37IEMEHT,
aTOM, MOJIeKyJla, WOH, KaTHOH, AaHWOH, 3JIeKTPOOTPULATeITbHOCTb, CTeIeHb
OKUCJIeHUs, XUMUUecKasi peakLiysi, TeTIoBOM 3(D(eKT peakluu, MOJib, MOJISIPDHbIN
00BEM, pacTBop;

3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, JIEKTPOJIMTUUECKast JUCCOLMALIUS, peaklun
WOHHOTO O00OMeHa, TWPO/W3 cojel, obpaTvMble W HeoOpaTHMble peaki[iH,
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE  peaKLiUM, OKUC/IUTe/b, BOCCTAaHOBHUTE/b,
OKHCJ/IeHWe U BOCCTaHOBJIEHWE, 3J/IeKTPOJIM3, a//IOTPOIus, aM(pOTepHOCTh,
XUMUUeCKasi CBsI3b (KOBajieHTHasl, UOHHasl, MeTa//InueckKasi), Me>KMOJIeKYJIIpHbIe
B3aUMOZeMCTBUS (BOJOpPOAHast CBsi3b, CUIbl BaH-zmep-Baanbca), KOMILIeKCHbIe
coeMHEeHUs], KPUCTa/UTMUecKre pellieTKd (PUMHUTUBHas KyOuueckas, 0ObEMHO-
1[eHTpHUPOBaHHast Kybuueckas, rpaHel|eHTPUPOBaHHas KyOunueckas,
reKcaroHajgbHasi TIJIOTHOYIIAaKOBaHHas), KOPPO3Usi MeTa/IJIOB, CIIaBbl; CKOPOCTh
XMMUUECKOM peakivy, KaTaanu3, XMMUUYeCKoe PaBHOBECHEe, 3/1IEMEeHThbl XUMUYEeCKOH
TepMOJIMHAMUKHU KaK OJJHOM U3 TeOpeTHYeCKrux 0CHOB xumuy; [11K;

WTFOCTPUPOBAaTh  B3aUMOCBSI3b  OCHOBHBIX XUMHUECKUX TIOHSTHW U
TIPUMEHSITh 3TU TIOHSITHS PY ONKMCAHUM Bel[eCTB U UX MpeBpallleHUl;

WCI0J/Ib30BaTh XMMUUECKYH0 CUMBOJIMKY [/l COCTaBeHusi (h)opMyJl BellleCTB
Y ypaBHEHUU XUMHUUECKHX peaklvu;

ompejie/iATh Ba€eHTHOCTb U CTeleHb OKUC/IEHUS] XUMHUUYECKUX 3/IeMEHTOB B
COeIMHEHUSIX Pa3/IMUHOIO COCTaBa, MPUHAJJ/IEXXHOCTh BelleCTB K Orpe/ie/IeHHOMY
KJlacCy coefiHeHUN 1O dopmysaM, BUJIbI XUMUUECKOW CBsi3W (KOBaJIeHTHOM,
WOHHOU, MeTa/VINUYeCKOM) B HEOPraHW4eCKuX COeJWHEeHUsX, 3apsi/i MOHa I10
XUMUUECKOU (opMysie, xapakTep Cpe/ibl B BOJJHbIX paCTBOpPax HeOpPraHW4eCcKUX
COeIMHEHWH, TUT KPUCTA/VIMUeCKOW pellleTKM KOHKPETHOTO BellleCTBa;

packpeiBaTh CMbICa Ilepuoauueckoro 3akoHa [I. WM. MeHpgeneeBa u
JIeMOHCTPHPOBATh €r0 MOHUMaHHe:

OMUChIBAaTb W XapaKTepu3oBaTb TabmuuHyto Gopmy [leproanueckoit
CUCTEeMbl XUMHUECKUX 3JIEeMEHTOB: pa3/iuyaTb TOHATUS «A-rpynma» u «b-
rpyiria», «MdJjble IIepuoab» U «boJtbITINEe nepruoab»;



OOBSICHSTH CBSI3b TIOJIOKEHUSI 37eMeHTa B Ilepuozmnueckoi cucreme C
pacripefie/ieHueM SJIeKTPOHOB TI0 3HEpPreTUYeCcKWM YyPOBHSIM, MOAYPOBHSIM M
opbuTansM aTOMOB TI€PBBIX UeThIpeX IepHO/IOB;

BbI/Ie/IITh OOIIie 3aKOHOMEPHOCTH B W3MEHEHWHM CBOMCTB 3/IEMEHTOB U MX
CcoelMHEHWH (KUCJIOTHO-OCHOBHBIX U OKHCJIUTE/IbHO-BOCCTAHOBUTEIBHBIX CBOWICTB
OKCHUJIOB U TUJIPOKCH/OB) B TIpe/iesiax MasibIX MEepUO/I0B U TJIaBHBIX MOJrPYIII C
y4eTOM CTPOEHHsI UX aTOMOB;

PacKpbIBaTh CMBIC/I TEOPUH 3/IEKTPOIUTAYECKOU IUCCOLMAIK, 3aKoHa ['ecca
W ero CaejCTBUM, 3aKOHa [AEeMCTBYIOIIMX MacC, 3aKOHOMEDHOCTeU W3MeHeHUsI
CKOPOCTM XWMHWYECKOW peakluM, HarnpaB/IeHus CMelleHUus] XUMHUYeCKOro
paBHOBeCHS B 3aBUCUMOCTH OT pa3/IMUHbIX (DaKTOPOB;

K/IaCCU(ULIMPOBATh XHMMHUUECKHE 3J1eMEeHTbl, HeopraHuuyeckue BelecTBa,
XMMUUECKre peakiuu (10 YMC/Iy U COCTaBy YYaCTBYHOL[MX B peaklMy BeIeCTB, [0
Ter0BoMy 3(@eKTy, M0 arperaTHOMy COCTOSIHUIO peareHTOB, MO0 W3MEHEHWUIO
CTerieHel OKUC/IeHHs XWUMMUeCKUX 3/IeMEeHTOB, MO O0paTUMOCTH, MO YuyaCTHIO
KaTajmn3aropa);

XapaKTepu30BaTh (OMHMChIBATh) OOIMe XWMHYECKHe CBOMCTBA BEIEeCTB
Pas3/IMUHbIX K/1aCCOB HEOPraHMYEeCKUX COeJVHEHWM, MOATBEpP)KJAas 3TO OIHMCaHUe
rpuMepaMU  MOJIeKYJISPHBIX W HWOHHBIX  yPaBHEHUM  COOTBETCTBYHOLLIUX
XUMUUECKUX peaklvi;

COCTaBJ/ISITb YPaBHEHUS: 3JIEKTPOJIMTUUECKON AUCCOLMALUU KUCIIOT, Ie0uen
W CoJieli; TIO/NIHbIe UM COKpallleHHble ypaBHeHUs peakluii HOHHOrO0 OOMeHa;
peakiuii, TIOATBEPXKAAOIIUX CYyI|eCTBOBAHME TeHEeTUUeCKOU CBS3U MEXIy
BellleCTBaMU pPa3/IMUHbIX K/1aCCOB;

pacKpbiBaTh CYIIHOCTh TIPOLIECCOB THJPOJM3a COJled MOCPe[CTBOM
COCTaBJ/IeHHS KPAaTKUX WUOHHBIX U MOJIEKYJ/IIPHBIX YPaBHEHUM peakLui, CyLIHOCTb
OKHCJIUTe/IbHO-BOCCTAHOBUTE/IBHBIX ~ peaklUid  TOCPeJCTBOM  COCTaBJ/IeHUSI
3/IEKTPOHHOTO OajlaHCca 3TUX peakI[ui;

Tpe/iCKa3bIBaTh XapakTep Cpe/bl B BOAHBIX pacTBOpax COJieu;

XapakTepu3oBaTh (OMUChIBaTh) (U3MYeCKMe UM XHWMUUeCKHWe CBOWMCTBa
TIPOCTBIX BeIlecTB (KUCI0pPO/, 030H, rpaduT, anMas, KpeMHui, 6op, a3ot, pocdop,
cepa, XJIOp, HaTpWW, Ka/lui, MarHuM, Kajbl[i{, aJFOMUHUU, Keae30, Me/lb, L[UHK,
cepebpo) 1 06pa30BaHHBIX WUMU COKHBIX BEIeCTB, B TOM UHCJ/iIe UX BOJAHBIX
pacTBOpOB (aMMHaK, XJ0pPOBOJOPOJ, CepoOBOAOPOA, OKcuawl yriaepoza (II, IV),
kpemHusi (IV), azora (I, II, III, IV, V) u docdopa (IIl, V), ceprr (IV, VI),
CepHuUCTasl, CepHas, a30THas, ¢ocdopHasi, yrojbHas, KpeMHHeBasi KUCJ/IOTHI,
OKCHUZIBI U THUAPOKCUABI MeTa/siIoB IA—ITA-rpynn, amtomunusi, meau (II), 1juHKa,
xene3sa (I u II1));



TIOSICHSATh COCTAaB, OT/ie/IbHBbIE CIIOCOOBI TIO/yUeHUsI M CBOWMCTBA CIOKHBIX
BelllecTB (KMC/IOPOACOAep Kalllie KUCIOThI XJiopa, a30TUCTasi, OOpHasi, YKCyCHast
KUC/IOTBI U UX conu, ranoreHuibl kpemHust (IV) u dochopa (IIT u V), okcup u
ruzapokcyy xpoma (III), mepmanranar kanus;

OMUCHIBATH POJIb BXKHEHIIINX U3yuaeMbIX BeIeCTB B MPHUPO/HBIX MPOLeccax,
B/IMSIHYE Ha >KUBbIE OpPraHW3Mbl, IPUMEHeHHEe B Pa3/IMYHbIX OTPAC/ISIX SKOHOMUKH,
MCIO0JTb30BaHue /ISl CO3/laHusl COBPeMEeHHBIX MaTepraioB U TeXHOJIOTH;

MPOBOJIUTL peaklyy, MO/JTBep)KJarole KaueCTBeHHbIM COCTaB pa3/IMUHBIX
Bell[eCTB, pacClio3HaBaTh OIBITHBIM IyTeM COZepyKalljiecsi B BOJHBIX pacTBOpax
WOHBL: XJIOpHUA-, OpomMuza-, voaua-, cyiabdar-, docdar-, KapOOHAT-, CHUIMKAT-,
cyibuT-, Cynbpua-, HUTpPAT- U HUTPUT-UOHBI, THUAPOKCU/-UOHBI, KaTUOHBI
aMMOHHUS, MarHusl, Kajblys, a/JIFOMUAHUS, >Kese3a (2+) u xene3a (3+), meau (2+),
1L[MHKa;

OOBSICHSITH U TIPOTHO3UPOBATh CBOMCTBA Ba)KHEHUIIIMX M3yuaeMbIX BeIlecTB B
3aBUCHMOCTH OT UX COCTaBa U CTPOEHUSs], IPUMeHeH e Bell|eCTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKaHUSI XUMUUECKUX TMpeBpallieHui B pa3/InuHbIX
YyCJIOBUSIX HA OCHOBE PACCMOTPEHHBIX 3/1eMEHTOB XUMMWUECKOW KUHETHUKU W
TepPMO/IMHAMUKW;

BBIUMC/ISITh OTHOCUTEIbHYI0 MOJIEKYJISIDHYIO M MOJISIPHYIO MacChl BelllecCTB,
MacCOBYIO [OJH0 XMMHYECKOro 3jieMeHTa Mo (opmyse coelvHEeHUsl, MacCCOBYHO
JI0JIF0 BellleCTBa B pPAaCTBOpPe, MOJIbHYHO OO XWUMHUEeCKOrO0 3jieMeHTa B
COeJMHeHWW, MOJISIPDHYI0 KOHLIEHTpal[[Mi0 BellleCTBa B pacTBOpe, HaXOAWTh
npocTeiiiyto (opMyy BelljecTBa 10 MaCCOBBIM WA MOJIbHBIM JI0JISIM 3/7IEMEHTOB,
TIPOBO/IUTH PACUeThI 0 YPaBHEHUSIM XUMUUECKUX peakKliidi C yueTOM HeloCTaTKa
O/THOTO U3 peareHTOB, MPaKTUUECKOr0 BbIXOJa MPOAYKTA, 3HAueHHs Ter0BOrO
3¢ dekTa peakijuu, ornpe/ie/iATb COCTaB CMeCel;

cobmopate mpaBusia  Oe3omacHo  paboTel B s1abopaTopuu  MpuU
WCTIOb30BaHUM XUMHUECKOM TocyAbl U 000py/oBaHUs, a TakKe TIpaBuia
oOpailjeHus1 C BeIlecTBaMHd B COOTBETCTBMU C WHCTPYKLUSIMH BBITIOJTHEHUS
71ab0paTOPHBIX OIBITOB M TIPAKTHUYECKHUX PAbOT 10 TO/y4eHWIO W COOMpaHUIo
ra3oobpasHbix BelllecTB (aMMMaka W YIVIEKMC/IOTO Tra3a) W pelleHUro
SKCMepUMEeHTalbHbIX 3a/lau 10 TeMaM Kypca, TIpe/CTaB/siTh pe3y/bTaThl
9KCTieprMeHTa B (popMe BLIBO/IOB, /I0Ka3aTebCTB, TpayKOB, TaOIUI] U BBISB/IATD
IMIMPUUECKHE 3aKOHOMEPHOCTH;

MPUMEHSITb OCHOBHbIE OIepaliui MBIC/IUTENbHON [IesiTeIbHOCTU (aHa/lnu3 U
CUHTe3, CpaBHeHHWe, 0000IleHHe, CUCTeMaTH3alvi0, BbISIBJIeHHWE TPUUMHHO-
C/e[iICTBEHHBIX CBSi3el) MPU M3yUeHWH CBOMCTB BellleCTB YU XMMUYECKUX peakLiuH,
B/Ia/IeTh eCTeCTBeHHO-HayYHbIMU MeTOo/laMU T03HaHus (Hab/ito/jeHue, u3MepeHue,
MO/ie/TMpOBaHue, SKCIIepUMEHT (peasibHbIM U MbIC/IEHHBIN );



IIPUMEHSAThL  TpaBWa  0e30macHOro  OOpalljeHHsT C  BellecTBaMH,
WCTIO/Ib3yeMbIMA B TIOBCEIHEBHOM JKM3HUW, TIpaBWIa T[IOBeZieHUs B LIeJsixX
cOepe>keHUs1 3/10pOBbsi M OKpY)Karollleid TPUPOAHON cCpejbl, TIOHUMAaTb Bpes
(omacHOCTb) BO3JEMCTBUSI Ha >KUBble OpraHW3Mbl OIpe/ie/IeHHbIX BeLeCTB,
TIOSICHSATh Ha TIpYMepax CITI0CO0bI YMeHBIIIeHUs] U TIpeIOTBPall[eHus] WX BPeHOTO
BO3/IeMCTBUSI, 3HaUeHNe >KUPOB, Oe/IKOB, YIIeBO/I0OB /I/Is1 OpraHr3Ma ueioBeKa;

VCII0J/Ib30BaTh TOJIyYeHHbIe Tpe/CTaBieHuss O cdepax mpodecCroHaTbHOU
JesITe/IbHOCTU, CBSI3aHHBIX C HAYKOW Y COBPEMEHHBIMU TeXHOJIOTUSIMU, KaK OCHOBY
AJisi TIpo)eCCUOHANbHON OpHEeHTAllMA U [Jjisi OCO3HAHHOTO BbIOOpa XWMHH Kak
npodUILHOTO TIpeMeTa TpU TPOJ0/DKeHUMH 00ydeHHss Ha YpOBHE CpeJHero
obr11ero obpa3oBaHus;

yuacTBOBaTb BO BHEYPOYHOU MPOEKTHO-HUCC/e]0BaTe/IbCKON JesaTe/lbHOCTH
XUMHUECKOW U XHWMHKO-3KOJIOTHUeCKOW HarpaBieHHOCTH, TIPUOOpPeCTH OIIbIT
TIpoBeJieHUs yueOHbIX MCCie/IoBaHMM B YCJIOBUSIX 00pa30oBaTe/IbHbIX OpraHu3alui,
a Tak)Xe opraHu3aiiyii (1leHTPOB) ZIOTIOTHUTEIBLHOTO0 00pa30BaHUs eTel.



TEMATHNYECKOE IVNTAHNPOBAHUE

8 KJIACC
KosinuecTBo 4yacoB JJIeKTPOHHbIE
No HaumeHoBaHMe pa3/ie/ioB U (udposBbie)
KoHTpo/1bHEBIE IIpakTHyeckue
n/n TeM NMPOorpaMmsbI Bcero oOpa3oBare/IbHBIE
paboTbI paboThI
pecypchbl
Pa3pen 1. IlepBoHauanibHble XUMUYeCKHE MIOHATHUSA
XuMHst — BaykHasi 001aCTh
1.1 eCTeCTBO3HaHUS U MPaKTUYeCKOU 8 2
JesITe/IbHOCTU YesioBeKa
BemecrBa u xummueckue
1.2 . 28 1
peakLuu
Wtoro no pa3zpeny 36
Pa3pen 2. BaxxHenue npejcraBuTe/Id HEOPraHM4eCKHUX BellecTB
21 Bospgyx. [TouaTue o rasax. 10 1 1
' Kucnopog. OKcuzisl
Bopopog. ITonsiTue o KucioTax u
2.2 6 1
COJISIX
Boga. PactBopsl. ITonsiTHe 00
2.3 A P 12 1 1
OCHOBaHUSIX
OcCHOBHBIE K/1aCChbl
24 . 12 1 1
HeOpraHUuYeCcKUx CoeJMHeHU!
Wtoro no pa3peny 40

Pa3pen 3. Ilepuoanueckuii 3akoH u Ilepuoguyeckasi cicTeMa XUMHUYECKHX 3/ieMeHTOB [I. V1. MenjeneeBa. CTpoeHHe aTOMOB.

XumMuueckas cBfi3zb. OKHC/INTE/ILHO-BOCCTAaHOBUTE/TbHbIE peakKnuu




[MeproguuecKuii 3aKOH U
[Mepuouueckasi cucreMa

3.1 12
XAUMUUeCKUX dyemeHToB [. U.
MengeneeBa. CTpoeHue aToma
XuMHUUecKas CBA3b.
3.2 OkucuTenpHO- 10
BOCCTAaHOBUTEJIbHbIE peaKL[Uu
Wtoro no paspeny 22
PesepBHOe Bpems 4
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




9 KV/IACC

Ko/muecTBo yacoB JJIeKTPOHHBIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kontponbubsl | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/IbHbIE
e paboTbI paboTbI pecypcn:
Pa3pen 1. BemjectBo U XuMu4YecKas peakius
11 [ToBTOpEHMe U yriayb/eHre 3HaHUIA O 4
BelleCTBe
1o OCHOBHBIE 3aKOHOMEPHOCTH MPOTEeKaHHUs 3 1 1
XUMUYECKUX peakLui
13 ONeKTPO/IUTAYeCKAas JUCCOLaLsL. 10 1 5
XHWMHUUeCKHe peakljuy B paCTBOpax
Wroro no pa3peny 22
Pa3pgen 2. HemeTa/l/ibl U X COeJUHEHHUA
21 OOb111ast XxapaKTeprUCTUKa XUMUUECKUX 3 1
' snemMeHTOB VIIA-rpymrbl. ['asioreHsl
OO6r1ast xapaKTepUCTHKA XUMAYeCKUX
2.2 snemeHTOB VIA-rpymrbl. Cepa u eé 10
CoeJMHeHUsI
OO6r1ast xapaKTepUCTHKA XUMAYeCKUX
2.3 371eMeHTOB V A-rpymibl. A30T, Gocdop u ux 10 1
COeJJMHeHUsI
OO0111ast XapaKTeprUCTHKa XUMUUECKUX
24 sneMeHTOB IVA-rpymnmnsl. Yriepos u 8 1 2

KpeMHUM, X coeguHeHus. bop




Wtoro no pa3peny

36

Pa3pen 3. MeTa/ljibl M X COeJMHEHHUSA

3.1 OO011ve CBOMCTBA MeTA/IOB 6
3.2 BakHelillive MeTasyibl U UX COeUHEHUs 20 2
Wtoro no paszeny 26
Pa3pen 4. Xumus 1 oKpy)kawouias cpeja
41 BeliecTBa 1 MaTepuarbl B )KA3HU Ue/IOBEKaA. 4
' OCHOBBI 3K0JIOTMYeCKON IPaMOTHOCTH
Nroro nio pa3geny 4
Pa3pen 5. O000I1eHHe 3HAHUI
£ 1 [ToBTOpeHMe 1 0000ITIeHNe 3HAHUIA 3 5
' OCHOBHBIX pa3/ie/ioB KypcoB 8—9 KaccoB
Wroro no pa3peny 8
PesepBHOe Bpems 6
OBLIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 102 11







ITIOYPOYHOE IVNTAHUPOBAHUE
8 KV/IACC

Ne
n/n

Tema ypoka

KosmmyecTBo uacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUeHU
A

J/IeKTPOHHbIE

nudpoBbie
o0pa3oBare/bHbIE

pecypchbl

[Ipegmet xvimun. Ponb X¥UMUU B JKU3HU
yejioBeKa

[Tousitie 06 NCTOPHUU BO3HUKHOBEHUSA U
Pa3BUTHUA XUMHUH. XUMUS B cCUCTeMe HaykK

Tesa v BewjectBa. Pusryeckue v
XHMMUUYeCKre CBOMCTBA BelleCTB

du3nyecKre U XMMHUUECKUe SIBJIeHUS

[ToHsITHE O TeOpeTUUECKUX MeTO/ax
MO3HAHMS B eCTeCTBeHHbIX HayKax.
VcTOUHUKY XMMUYeCcKoi nHhopMaluu
[pencraBneHys 0 HAYYHOM TTO3HAHUU Ha
IMITMPUUECKOM YPOBHe: Hab/ro/ieHue,
M3MepeHue, IKCIIepUMeHT, MOZie/TUPOBaHMUE.
[MoHsiTHE 0 MeTojaX PabOThI C XUMHUUECKUMHU
BeriectBamMu. OO0OpyZOBaHHUe IKOIBHON
XUMUYeCKOH labopaTopun

[TpakTrueckast pabora Ne 1 110 Teme
"ITpaBuia paboTel B 1abOpaTOpH ¥ MPHUEMBI
obpaitieHust ¢ 1abopaTOPHBIM
obopygoBaHuem"

YucTele BelleCTBa U CMeCH. Cnoco0bI




pa3aejeHns cMecei

I[TpakTrueckast pabota Ne 2 1o Teme

8 "Pa3nenenue cMeceli (Ha IpyUMepe OYMCTKU
TOBapeHHOM cojn)"

9 XUMUYeCcKue 371eMeHThI

10 ATOMBI ¥ MOJIEKY/IbI
IIpocTeie u coXHBIE BelljecTBa. Belectsa

11 MOJIEKYJISPHOTO Y HEMOJIEKYJ/ISIPHOTO
CTPOEeHUs

1 Xumnueckasi GopmyJsia. BaseHTHOCTb aTOMOB
XUMHUYECKUX 3/IeMEHTOB

13 3aKOH IOCTOSIHCTBA COCTaBa BeLeCTB

14 OrnpeziesieHrie BaJIeHTHOCTH aTOMOB 110
(dhopmyamMm OMHAPHBIX COeMHEHUH

15 OTHOCHTebHAs aTOMHas Macca.
OTHOCHTebHAs MOJIEKYJISIpHasi Macca
BbrurcieHusi OTHOCUTENTbHOW MOJIEKYISIPHOU

16 MaccChl BelleCTB, MOJIIPHOM MacChl, MaCChI
BellleCTB U KOJIMYeCTBa Bell[eCTBa
MaccoBasi j0/i1 XMUMHAYEeCKOT0 37ieMeHTa B

17 coelMHeHUU. BriurcieHnsi MacCoBOM A0U
XUMHUYECKOro 37ieMeHTa 1o (opmyiie
CoeIMHeHUst
MaccoBasi j0/11 XMMHAYEeCKOT 0 37ieMeHTa B

18 coelIMHeHUU. BrIurcieHrst MacCoOBOM A0/1

XMUMUYECKOT'0 3/IEMeHTa 1Mo popmyrie
COeIMHEeHUS




HaxosxgeHue nipocretiiiieli hopmyJibl

19 BellleCTBa [10 MaCCOBBIM JI0JIIM 3/IeMEHTOB
BrruriciieHus rnpocretiiieit popmy bl

20 Bell|eCcTBa [0 MaCCOBBIM WU/IM MOJIbHBIM
JlOJISIM 3JIEMEHTOB

21 KosmnuectBo Bewjectsa. Mosib
B3auMoCBs3b KOMYeCTBa, MacChbl ¥ YMC/IA

22 CTPYKTYPHBIX euHUL] BelljecTBa. MossipHas
Macca CMeCH BellleCTB

23 MovJisipHasi Macca CMeCH BelLleCTB

04 MoJibHast 10711 XMMUYECKOro 3/1eMeHTa B
coeIMHeHUU

75 HaxosxaeHue npocreiiiieii popmysibl
BellleCTBa I10 MOJIbHBIM [J0JISIM 3JIEMEHTOB

26 XUumMurueckue siBJIeHUs.

27 . X¥MUyuecKasl peakiivs U eé TIpu3HaKku

28 3aKOH COXpaHEeHUsI MacChl BeL[eCTB

79 ATOMHO-MOJIeKyIsipHast Teopus. ’Kv3Hb 1
JesrensHOCTh M. B. JIoMoHOCOBa

30 XuMHUueckue ypaBHeHUs TUIbl XUMHAUeCKUX
peaxLui .

31 Xumuyeckue ypaBHeHUs TUIbl XUMHUYeCKUX
peaxLui .
PacuéTel M0 XUMUYECKMM ypaBHEHUSIM

32 KOJINUeCTBa ¥ MacChbl UCXOHBIX Bell[eCTB WIU
TPOJAYKTOB peakLUu

33 BbrurciieHusi o ypaBHEHUSIM XUMHAYECKOU




peakLuu: KOJIMYeCcTBa BelecTBa, MacChl 110
M3BECTHOMY KOJIMUECTBY BellleCTBa, Macce
peareHTOB WM MPO/IYKTOB pPeakLuu

Brruncnenus nmo YPaBHEHUAM XUMHUECKOU
peaKLMn: KO/IMUeCTBa BelljeCTBd, MdCChHI I10

34 M3BECTHOMY KOJIMUeCTBY BellleCTBa, Macce
peareHTOB U/IM MPO/IYKTOB peakLiuu

35 O06o0111eHMe U cUCTeMaTH3als 3HaHUH

36 KontponbHas pabora Ne 1 1o Teme
"BeljecTBa ¥ XMMHUUYeCKye peakuy"

37 Bo3ayx — cmech rasos. IIoHsATHe O ra3ax.
3akoH ABorazipo. MonsipHbiii 00bEM ra3oB.

18 Breruncienusi 06€Ma, KOJIMyecTBa BelljecTBa
rasa Iio U3BeCTHOMY ero KOJIM4eCTBYy
BeII[eCTBa, 00BEMY

39 OTHOCHUTe/IbHAs TVIOTHOCTh ra30B
Brrunciennss OTHOCHUTEIBHOM MOJIEKYISIPHOU

40 Macchl rasa o U3BeCTHOM OTHOCHUTEeTbHON
MJIOTHOCTH
OOBEéMHBIE OTHOIIIEHUS Ta30B MPH

41 XUMHUYECKUX peaklusx. Beruncienus
00BEMOB Ta30B 10 YPAaBHEHUIO XUMUUECKOH
peaxkLumn
Kucnopog, — 3nemMeHT U npocroe

42 Be1lecTBO.CriocoObI TOTyueHHst KUC/IOpoZa B
nabopaTopyy ¥ TMPOMBIIIEHHOCTH

43 Okcugpl. O30H — ayIOTpONHast

MoaubUKalus KUC/I0pozia




44

[TpakTrueckast pabota Ne 3 110 Teme
"[TonyyeHue U cobupaHre KUCI0Po/a,
H3yueHre ero CBOMCTB"

45

TerioBoit 3(ppeKT XMMHUUeCKON peakiyy,
TepMOXHUMUUECKHe YpaBHeHUs], 9K30- U
SHOTepMUYecKre peaklvu. TOmIUBO.
Vcrionb3oBaHue yTJisi U MeTaHa B KaueCTBe
TOIJIMBA. 3arpsi3HEHUEe BO3/yXa.

46

KontpospHast pabota Ne 2 o Teme "Bo3ayx.
Kucnopog. Oxkcuppr"”

47

Bo/iopo; — 3/1EMEHT U MPOCTOE BEIeCTBO.
Croco0Obl Mo/TyYeHust BOZOPO/A B
nabopaTopyu ¥ MPOMBIIIEHHOCTH

48

[TpakTuyeckas pabora Ne 4 1o Teme
"ITonmyueHuie U cobvpaHre BOJOPO/A,
H3yueHHe ero CBOMCTB"

49

Vcrionb3oBaHMe BOJOPO/ia B KauecTBe
TOIUTMBA. BeIuriciieHnst 00béMa, KOJIMUeCTBa
Bell[eCTBa rasa 1o u3BeCTHOMY ero
KOJIMYeCTBY Bell[eCTBa WK 00bEMY

50

IMousTHe o kucsotax u coysax. Cocras
KUCJIOT U CoJIeH

51

BbruricieHrst 00bEMOB T'a30B 10 YPaBHEHUIO
XUMUYEeCKOHN peakiuu

52

BbIunc/ieHus 110 ypaBHEHHUSIM XUMUYeCKOH
peakIyy: KOJIMYeCTBa BelecTBa, 00bEMa,
MacChl 110 U3BECTHOMY KOJIHUECTBY
BellecTBa, 00bEMY, Macce peareHToB WiIn




MIPO/IYKTOB peakLnu

53

®du3nueckue CBOMCTBa BoJbl. Boza B
rnpupoze

54

XyWMHUUeCKre CBOMCTBA BOJbI

55

CocTaB OCHOBaHUI

56

PacTtBophbl. PacTBOpUMOCTS BellleCcTB B BOJeE.
HacelijeHHble 1 HeHachIlL|eHHbIe,
KOHILIeHTPUPOBaHHbIe U pa30aB/ieHHbIe
pacTBOPbI

57

CriocobbI BbIpaXkeHHsI KOHLIEHTPaL[UU
pacTBOPOB: MaccoBasi [0/ paCTBOPEHHOI O
BellleCTBa, MOJISIPHAast KOHLIeHTpaLus

58

I[TpakTrueckast pabota Ne 5 1o Teme
"[IpuroToByieHre pacTBOPOB C OMpe/eEHHON
MacCOBOM ZioJieli paCTBOPEHHOTO
BeljecTBa.lIpuroroBneHre pacTBOpOB C
onpe/ieIEHHON MOJISIPHOW KOHLIeHTpaLyen
PacTBOPEHHOTO BellecTBa"

59

BbIuncieHust C UCIO/Ib30BaHUEM TTOHSTHS
«MaccoBast U MOJIsIpHast ZI0Jisl Bell|eCTBa B
pacTBope»

60

Posib pacTBOpOB B IIPUPO/E U )KU3HU
yesioBeka. Kpyrosopor BO/ibl B IIpUpO/Je.
3arpsis3HeHUe NPUPOJAHLIX BoA. OxpaHa u
OUKCTKA NPUPOJHBIX BOJ.

61

BeIuncieHus € UCrosib30BaHueM rpadMKoB
PacTBOPHUMOCTH /11 paCYéTOB
pPacTBOPUMOCTH BellL|eCTB




BrruriciieHus ¢ MCIO/Ib30BaHUEM TTOHATUS

62 «MaccoBasi 10714 Bell[eCTBa B paCTBOpe»
BrbIunc/ieHust € MCTOIb30BaHUEM MOHSATHUS

63 «MOJISIDHAsi KOHLIEHTPaL|si pAaCTBOPEHHOT'0
BelllecTBa»

64 KontposneHast pabota Ne 3 o Teme
"Bopopog. Boga. PactBopbl. OcHOBaHuA"

65 Oxkcuppl: cocTaB, Knaccudukaius,
TPUBMAJIbHBIE Ha3BaHUSI

66 [TonyueHue U XUMHUeCKHe CBOMCTBA OKCH/IOB

67 [ToHsITHe O TU/IPOKCH/AX — OCHOBaHUSIX U
KHUCJIOPO/ICOZIepXKaLL{X KMC/IOTaxX

68 dusnueckue U XUMHUYecKre CBOMCTBA
kucnot.IlonyueHre KUCIOT

69 Knaccudukaius ocHoBanui. 11gnoun, nux
CBOMCTBA M CMIOCOOBI MOJTyYeHHsT
HepacTBopuMble 0OCHOBaHUsI, UX CBOWCTBA U
crioco6bI royvenus. [Tonsitre 06

70 am(OTepHBIX TUPOKCHJAX: XUMUUECKHe
CBO¥CTBa U nosiyueHue. [IpumMeHeHue
B&)KHEUILIMX OCHOBAHUM

7 Conu: cocraB, Knaccudukarys,
TPUBMAJIbHbIE Ha3BaHUsI

7 dusnyeckre U XMMUUeCKHe CBOMCTBA COJEN.
[TonyueHnue coseit

73 ['eHeTHUecKasi CBsI3b MeX/y K/lacCaMy

HeOopraHN4YeCKUux COE,E[I/IHEHHIZ




74

[TpakTrueckast pabota Ne 6. PerieHue
3KCIIepYMEeHTa/IbHBIX 3a/iau I10 TeMe
«OCHOBHBI€ KJIaCChl HEOPraHUYeCKUx
COoeTMHEeHUI»

75

BbIunC/IeHHs 110 ypaBHEHUSIM XUMUYeCKOH
peakivy: KOJIMUeCTBa BelecTBa, 00bEMa,
MacChlI 110 U3BECTHOMY KOJTHUECTBY
BelllecTBa, 00bEMY, Macce peareHTOB WU
MIPO/IYKTOB peakiuu

76

KoutposnbHast pabota Ne 4 1o Teme
"OCHOBHBI€ KJ/IaCChl HEOPraHUYeCKUx
coeIMHeHU"

77

[TepBbie MOMBITKY KIaCcCUPUKALUU
XUMUYEeCKUX 3yieMeHTOB.[ToHsATHe 0 rpynmnax
CXO/THBIX 3/IEMEHTOB

78

OrieMeHTBI, KOTOpbIe 00pa3ytoT aMmoTepHbIe
OKCH/[Ibl ¥ TU/IPOKCH/bI

79

[Tepuoanueckuii 3aKoH. OTKpbITHE
ITepuioguueckoro 3akoHa. [lepro/el 1
rpynmnel. 3HaueHue Ilepuoanyeckoro 3akoHa
u [lepyuoanueckor CUCTeMbl XUMUYECKUX
3/71eMEeHTOB [/l Pa3BUTUS HAYKU U MPAKTUKU

80

OcHoOBHBIE CBeeHHUA O CTPO€HHMH aTOMOB

81

CocraB aTOMHBIX s17iep

82

KopoTtkonepuoHasi ¥ AJIMHHONIEPUOHAS
dopme TTeprorueckoii CUCTeMbI
XUMHUUeCcKux 3nemMeHToB [I.1. MenzeneeBa

83

N3o0To0mnnI Kak Pa3HOBUAHOCTH aTOMOB




XHUMHUYEeCKOr'o 3jieMeHTa

84

OneKTpPOoHbL. JeKTPOHHasi OpOUTab

85

OHepreTUyecKre YPOBHHU U TIOAYPOBHU
aToMma; s-, p-, d-opbuTan. SMeKTPOHHbIE
KOH(UTrypaluu 1 371eKTPOHHO-Tpadryeckre
dhopMy bl aTOMOB

86

CrpoeHue 3/1eKTPOHHBIX 000/I0U€K aTOMOB
repBbIX 20 XUMUYECKUX 3/IeMEeHTOB
ITepnopgnueckon cucrems! [J.11. Mengeneesa

87

3aKOHOMepHOCTH M3MeHeHHs pajiuyca
aTOMOB XWMUUYECKHX 3/IEMEHTOB,
MeTalJIn4eCKUX U HeMeTa/UTMueCKUX CBONCTB
T0 TpyINaM U rnepuojiaM. VismeHeHue
CBOVICTB COeJMHEHUN XUMHUUYECKUX
3/IeMEHTOB B Mepro/jaX U Ipymmax

88

XapakTepuCTHUKa XUMHAYECKOI0 3/IeMeHTa 10
ero noJjokeHuto B [leproanueckoii cucreme
O.U. MeHpeneeBa

89

BJIEKTPOOTPI/ILIEITEJIBHOCTI: XUMHUYECKHX
3JIEMEHTOB

90

KopanenTtHas TOJIAPpHAA CBA3b. KopanenTtHas
Her1oJ/IdpHasa CBA3b

91

HMouHas cBsa3b

92

O/eKTPOHHbIE U CTPYKTYPHbIE (POPMYJIBI
Bel|eCTB

93

Kpucrannuueckuie v amopgHbIe BelljeCTBa.
Tumbl KpUCTAITMUECKUX PELIETOK U UX
XapakTepuCTUKU. [TpuunHbI MHOT00Opa3ust




BelleCTB, 3aBUCUMOCTb CBOMCTB BelleCcTB OT
COCTaBa 1 CTPOEHUHA

Crenenb okucaeHust. OKUCAUTENbHO-

94 BOCCTAHOBUTEJIbHbIE PeaKl[un 1
95 XHWMHUUECKUEe 3/IeMEeHTbl — OKUCUTENU U 1
BOCCTaHOBUTEJU
CocraB/ieHre ypaBHEHUM OKUCIUTEBHO-
96 BOCCTaHOBUTEJIbHBIX PeaKLIUM, MeTO/ 1
3/IEKTPOHHOTO OanaHca
BbruricsieHusi o ypaBHEHUSIM XUMHAYECKOU
peakLiy: KOJIMUeCTBa BelljecTBa, 00béMa,
97 Macchl I10 U3BeCTHOMY KOJIMYeCTBY 1
BelllecTBa, 00bEMY, Macce peareHTOB WIH
MPOJAYKTOB peakLU
08 KontponbHas pabora Ne 5 1o Teme 1
"CTpoeHure aToMa. XuMHUecKasi CBsi3b"
99 Pe3epBHbIN ypOK 1
100 Pe3epBHbIM ypok 1
101 Pe3epBHbIl ypoK 1
102 Pe3epBHbIN ypPOK 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




9 KV/IACC

KonuuyecTBo yacos J/IeKTPOHHbIE
No Aara nudpoBbie
o Tema ypoka Beero Kontponbnbie | IlpakTuueckue | H3y4YeHH 06pasoBaTeNbHbIE
paboThI paboThI A pecypesI
1 CrtpoeHue aTOMOB 1
[TocnenoBaTenbHOCTD 3ar0/IHEHUS
2 3/IeKTPOHHBIX OpOUTasiell aTOMOB MaJIbIxX 1
Mepuo/I0B
CreneHb OKMC/I€HWS U Ba/leHTHOCTD 1
Buabl XuMHuueckoi CBsi3U 1
c OHepreTvka XMUMUUeCKHX peaKLvi. 1
TernnoBoi 3ppeKT XMMUUecKoi peakiuu
3akoH ['ecca. BeruricsieHus 1o
TePMOXHMUUECKOMY YPaBHEHUIO peaKLUU:
6 TeTIOBOTO 3(deKTa XUMHUUeCKOU peaki[uu 1
10 KOJIMUeCTBY BellleCTBa, Macce UIn
00BEMY TIpOpearvpoBaBIliero Uin
oOpa3oBaBIiierocs BellecTsa
[ToHsiTHE O CKOPOCTH XMMHUUECKOU
7 peakUyu. 3aKOH JeMCTBYIOLUX Macc. 1
OHeprus aktvBanuy, Karamms.
3 @®akKTOopkI, BAUSIOIIME Ha CKOPOCTh 1
XUMHYECKOW peakLuu
9 ITonsiTMe 0 XMMUUECKOM PAaBHOBECUM. 1

[Tpynnwm Jle-Ilartenbe. dakTopEI,
BJIMSIFOLIME HAa COCTOSIHUE XUMUYeCKOro




paBHOBecust. [IporHo3upoBaHre
BO3MOYKHOCTH TIPOTeKaHUs XUMUYeCKUX
TipeBpalljeHU B Pa3/IMYHbIX YCIOBUSX

OxucIuTe/TIbHO-BOCCTAaHOBUTELHBIE

10
peakiuu
[MTpakTrueckast pabota Ne 1. Pemenue

1 5KCIepUMeHTabHbIX 3a/1a4 110 Teme
«OKHUC/IUTEeTbHO-BOCCTaHOBUTE/IbHBIE
peakuumn»
KonTtposnrHast pabora Ne 1 1o Teme

12 «OCHOBHBIE 3aKOHOMEPHOCTU MPOTEeKaHUs
XUMHUYECKUX PeakLvii»

13 PacTBopeHue Kak (PU3MKO-XUMUYeCKUI
TMpoLiecC. DJIeKTPOIUThI U He3/IeKTPOJIUTHI.

14 Teopusi 5/1€KTPOTUTUUECKON AUCCOLUALIUU
OneKTponuThYecKas AUCCOLMaLs KUCIIOT,

15 OCHOBaHMM U cosieil. BomopoaHbiii
roKasaresb.

16 Peakiiun MIOHHOTO 0OMeHa
CBoICTBa KHC/I0T, OCHOBAHUHN U COJ/IeU B

17 CBeTe TIpe/iCTaB/IeHni 00
3JIEKTPOJIMTUYECKON AUCCOLMALUH.
KauecTBeHHbIe peakliUM Ha UOHBI.
[MTpakTrueckas pabota Ne 2. Pemmenue

18 9KCIIepUMeHTa/IbHBIX 3a/a4 [10 TeMe
«ONeKTPOIUTHYeCKask UCCOLIUALUs»

19 I'aaponus coneit

20 [Mpaktryeckast pabora Ne 3. PeiieHne




5KCIepUMeHTabHbIX 3a/lay 10 TeMe
«['uaponus coneii»

BrIuncieHuns Macchl MpOAYKTa peaklnuu 1o
W3BECTHOM Macce OJHOI'0 M3 NCXOOHBIX

21 BelL[eCTB, B3ATOr0 B BUJe pacTBoOpa,
coJieprKalLiero orpezeéHHYyo
KOHLIeHTpaL[10 paCTBOPEHHOI0 BeljecTBa
KontposnbHas pabora Ne 2 o Teme

22 "OneKTpoIuMTHYeCcKas JUCCOLUALUs.
XHMHUUeCKUe peakLjuu B pacTBopax”

23 OO0rm1ast xapaKTeprUCTHUKa HEMeTal/IoB

24 OO011jas1 XapaKTepPUCTHKA TaJIoreHOB

75 XUMHUUeCcKue CBOMCTBA rajloreHoB.
XuMUUecKue CBOMCTBA XJiopa
[MTpakTrueckast pabota Ne 4 1o Teme

26 "[TonydyeHrie COISTHOW KUCJIOTBI, U3yUEHHUE
eé cBoKcTB"

97 IToHsATHE O KHCIOPOACOAEPIKALLIUX
KUCJIOTaxX XJ10pa U UX COJIX

28 Xnoposogopoz. CojisiHast KUC/I0Ta
BbrunciieHus 1o ypaBHeHUSIM XUMUUYECKUX

29 peakliiiii, eC/T O/IMH UX peareHTOB /laH B
130bITKE

30 Baxxnelive coejJMHeHUs X/10pa U UX
Haxo)X/leHue B IIPUpoJie

31 OO011jast XapaKTepUCTHKa 371eMeHTOB VIA-

TPYTIIIBI




CTpoeHue U CBOICTBA IIPOCTOTO BelljecTBa

32 cepbl. AJIJIOTPOITHbIE MOAWU(UKALIUU Cepbl

13 CepoBofiopo/i, CTpoeHue, hu3nueckre u
XUMHYEeCKUe CBOMCTBa

34 Okcuppl cepol

35 CepHucTas KUC/I0Ta U eé COoJIu.

36 CepHast KMCJ/I0Ta U ee COJv

37 [TpompilieHHOe ToTyueHre CepHou
KUCJIOTHI
HaxoxgeHue cepsl 1 eé coeIMHEHUN B

38 ripyvpoze. XuMUuecKoe 3arpsisHeHue
OKpY’Karolllel cpefibl COeIMHEHUsIMU CePbl
BbrunicieHust MacChl MPO/IyKTa pPeakLvy 1o

39 M3BECTHOH MacCcoOBOM (00BEMHOM) foe
(%) ero BbIXO[a OT TeOpeTUUECKU
BO3MOJKHOT'O
BerurcieHust MaccoBoi (00bEMHOM) 10K

40 (%) BbIXO/A MPOJYKTa peakLvy o
n3BeCTHOU Macce (00BEMY) UCXOTHOTO
Bell[eCTBa U MPOJYKTa peakiuu

41 OO011jas1 XapaKTepUCTHKA 371eMeHTOB VA -
TpyNIibl

4 A3oT, pacripocTpaHeHre B IPUPO/E,
¢bu3nueckre U XMMHUYeCK1e CBOKCTBa

43 AMMuUak, ero ¢pu3nueckrie U XuMuUyeckKue
cBorictBa. Comm aMMOHUS

44 [MTpakTrueckas pabota Ne 5 o Teme




"[TonyueHrie aMMHaKa, U3yueHue ero
CBOUCTB"

45

Oxkcugapt asota (I, I, III, IV, V)

46

A3oTucTas Kucsiora. A30THasi KUC/IOTa.
[TpombIsIeHHOE TI0/TyUeHue a30THOM
KHC/IOTBI.

47

HutpaTel 1 HUTPUTEL. XUMHUUECKOe
3arpsi3HeHue OKpY’Karollen cpefibl
COeJMHeHUsIMU a30Ta

48

docdop, anioTporiHbie MOAU(PUKALIAN
docdopa

49

Oxkcuapl dhocdopa (111, V) u dochopHas
KHC/IOTa

50

[ToHsTHE O MUHEpa/TbHBIX yI00peHUsIX.
3arpsisHeHHe MPUPOAHBIX BOJOEMOB
coeIMHeHUsIMU a30Ta U ocdopa

51

Yraepos, ero ajioTporiHbie MOAUPUKALIUN
U CBOICTBA

52

Okcu/ipl yriepo/a, ux husndeckre U
XUMUUECKHe CBOMCTBA. DKOJIOTHYeCKre
1Ipo0JIeMbl, CBSI3aHHBIE C OKCHUZIOM
yryiepoga (IV). YrosbHas Kucnora v eé
COJIH.

53

[TpakTrueckue pabotel Ne 6 110 Teme
"[Tonyuenue okcupga yraepoga (IV) u
M3yuyeHure ero CBOMCTB"

54

[TepBoHauanbHBIE TIOHATHUS 00
OpPraHUYeCcKHX BellleCcTBax Kak 0




coeiluHeHUsX yriepoja. [ToHsaTHs 0
OMOJIOrMYeCKH Ba)KHBIX Bel[eCTBaX-
JKUpax, benkax, yriaeBojiax.

55

Kpemnui, ero ¢usnueckre 1 XuMuueckye
cBocTBa. Okcupl KpeMHusl. KpemMHeBbIe
KHUCJIOTBI U UX COJIUIO

56

bop. bopHas kucnora

57

[TpakTrueckas pabota Ne7. Pemienvie
5KCIIePUMEHTAJTbHBIX 3a/lau TI0 TeMe
«BarkHeHILIe HeEMeTaslIbl U UX
coeJJIHeHHsI»

58

KonTponbHast pabota Ne 3 110 Teme
«Ba)kHeMIIre HeMeTasuTbl U UX
COeIUHEHUSI».

59

OO0111ast xapaKTepUCTUKa XUMUUECKUX
3/1eMeHTOB — MeTaJlJIOB Ha OCHOBaHUU UX
nosioxkeHust B [ICXO [1.1. Menzeneesa.
Mertansl A v b rpymm.

60

Mertaninueckasi CBSi3b U MeTa/l/TnuecKast
KpHUCTasynuecKasi periéTka. 3aBUCUMOCTb
(h13MYeCcKrX CBOMCTB MeTaslyIOB OT
CTPOEHUsI KPUCTAJIJIOB

61

OO011re XUMHUYeCKHe CBOWCTBA METaJI/IOB

62

OO61mue criocoObl MOTyYeHHsT METaJIOB,
MeTta/utyprusi. CriiaBbl

63

DJIeKTPO/IN3 PaCIIaBOB M PaCTBOPOB COJTeit
KaK OJJH U3 CII0CO00B TIOTyUYeHHs
MeTasjioB




64

ITonsaTure o KOppO31KX MeTaJlJIOB

65 Mertasl A-rpyn. IlesouHsie MeTasibl

66 Haxoxpenne B npupoge. CBoncTBa
111eJIOYHBIX MeTaJl/IOB.

67 OKu/IbI ¥ TUAPOKCH/IBI HATPUS U Ka/IUs

68 [[lenouHo3eMesibHbIE MeTaslIbI

69 Bakneliive coefiuHeHUs1 Ka/lbLvs,
CBOWCTBA, IPUMeHeH e
[MTpakTrueckast pabota Ne 8 o Teme

70 "JKECTKOCTb BOZBI U METO/IbI eé
ycTpaHeHus"

71 AnrOMUHU.

7 AmM@oTepHble CBOMCTBa OKCHA U
TU/IPOKCH/IA aTFOMUHUSI.

7 OO6111ast xapakTepyucThKa MeTaslioB b-
rpynmn (Mo60YHbIX MTOATPYIII)

74 [TepBoHauanbHbIe pefCTaB/IeHUS O
KOMIL/IEKCHBIX COe/IMHEHUSIX

75 Menb u cepebpo

76 ITpencraBnenust 06 aMMHUAYHBIX
KOMIL/IeKCaxX cepebpa v Meid

77 [uHk. AmdoTepHbIe CBOMCTBa OKCHU/la U
TUIPOKCH/IA LIMHKA.

78 XKeneso. [Tonmyuenue U xummuyeckue
CBOMCTBa.

79 UyryH ¥ CTajib, CriajiaBbl.

80 Oxkcuapl, ruipoKcupl U conu xenesa (1) u




xenesa (IIT)

81

Perienne 3d/la4 Ha CMeCH.

82

Peruenue 3amau cucremMoi.

83

[TpakTrueckasi pabota Ne 9. Pertienne
9KCIIePUMEHTa/IbHBIX 3a/1au 110 TeMe
«Ba)kHeMHIIIre MeTalibl U UX COeJUHEHUSI»

84

KonTponbHas pabota Ne 4 110 Teme
«Ba)kHeMHIII1e MeTaljTbl ¥ UX COeJUHEHUS»

85

be3onacHoe ncrno/b30BaHye BelLecTB U
XUMUYECKUX peakiuii B ObITY

86

XUMUs U 30,0pOBbe

87

HoBble MaTepuranbl ¥ TEXHOJIOTHH.
[TpUHLIUTIBI «3e/1IEHOM XUMU»

88

XUMHUeCKoe 3arpsi3HeHHe OKpY Karolei
cpeabl. [ToHATHE O Mpefie/IbHO 1OMYyCTUMOM
KoHIlleHTpaluu Beilects (ITJK).
Okosioruueckre mpobieMel. Posib Xumun B
pelLIeHNH YKOJI0THYeCKUX TIpobsieMm.

89

[Teproanueckuii 3akoH U [lepuoanueckas
CHCTeMa XMMHUUYEeCKHUX 371EMEeHTOB B CBETe
TeOPUU CTPOEHUSI aTOMa. 3aKOHOMEePHOCTH
W3MeHeHHUH CBOICTB 3/1eMEeHTOB U X
CcoeJMHeHW B Mepuojax v rpymnmnax.

90

CTpoeHue BellleCTBa B TBEPOM, >KUJKOM U
ra3000pa3HOM COCTOSTHUM. BUibl
XUMUUECKOU CBSI3U

91

Knaccudukanys XxuMuueCcKUx peakLdi 1o
pa3MYHbIM MPH3HaKaM




[TporHo3upoBaHue BO3MOXXHOCTU
NIPOTeKaHUsI XMUMUUYeCKUX TpeBpallleHui B

92 pa3/IMuHbIX YCIOBUSIX HA OCHOBE 1
rpe/iCTaB/IeHU XMMUUeCKON KHHEeTUKH 1
TePMOJVUHAMUKHU.
CBolicTBa KUC/IOT, OCHOBAHUI U COJIeH B
CBeTe MpeZicTaB/ieHul 00
93 3/1eKTPOJTMTUUYECKOM AUCCOLIMALIUM. 1
XyMHyeckKue peakliii B pacTBOpax.
I'ugpomnus.
94 OKUC/IUTeTbHO-BOCCTAHOBUTEJIbHbIE 1
peakLuu. DJIeKTPOJIn3.
[MTpakTrueckast pabota Ne 10. Pemerue
95 9KCIIepUMeHTa/IbHbBIX 3a/1a4 I10 TemMe 1 1
«XUMHUUeCKre peakLun»
[TpakTrueckast pabota Ne 11. Pemerne
96 9KCIIePUMeHTAa/IbHBIX 3a/1a4 I10 TeMe 1 1
«MeTassibl, HeMeTaslIbl U UX COeUHEeHUsI»
97 Pe3epBHbIi1 ypok 1
98 Pe3epBHbBIN ypok 1
99 Pe3epBHbIN ypok 1
100 Pe3epBHbIi1 ypok 1
101 Pe3epBHbIi1 ypok 1
102 Pe3epBHbBIN ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102 1

I[TPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI JI1 YUUTEJIA

ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETU

MHTEPHET






