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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, MPEACTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1mo XuMuu Na€T MOPEACTaBICHUE O IENAX, OOIIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEOBATEAbHOCTh  HU3YYEHUS] XUMHUM C Y4YETOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM W IPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OPUEHTHPOBAHO Ha OOLIEKYJIBTYPHYIO IOJrOTOBKY, HEOOXOIUMYIO JJIs BBIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyy4arolerocsi, ero MpeACTaBIEHUH O MAaTepUAIbHOM €IMHCTBE MHUpPA, BAKHYIO
pOJIb UTparoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O TPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0eM, MpoodJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydyaroIuxcsi, uX oOmel u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHE MBIIUICHUS U TBOPUECKHX CIOCOOHOCTEH
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBA€T OCHOBBI
MIPEICTABIICHUNA O €IMHCTBE TPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM STAIrlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOIMUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

YriyOnéHHbIA Kypc XMMUUA OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiepKaHus MPOrpaMMbl MO XMMHUU C(POpMHUpPOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUN 00 SIEKTPOIUTUYECKOMN JUCCOLMAIINY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W 00€CleurBalOT OOYy4YalIIMMCS BO3MOXKHOCTh OOBSICHITh W
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCIOJB30BaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOBR:
OKpY>Karouud Mup, Ouosorus, (usuka, maTreMatuka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOy4eHHsI Ha CIEQyIoIIeM ypoBHE oOpa3oBaHus. B mporpamme mo XuMUuU
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHust B IpoUIbHBIX KJaccax.

VYriyOnéHHOEe  M3y4eHUE XUMHUHM  CIOCOOCTBYET  peajlv3alud  3a1ad
npodecCUOHaNbHON OPUEHTALIMY U HAIIPaBJICHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
MPOJIOTIKEHUS 00pa30BaHUS U JaTbHEUIIIEH TPYI0BOU JEATEIIBHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YEeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYpbl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOLICHUU K HAyYHBIM
METoJaM TIO3HaHMS TMpPU M3YYEHUM BEIIECTB W XUMHUYECKUX pEeakUui,
(OpMHpPOBAaHNU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IPaBUJ 0O€30MacHOr0 OOpallleHUs C BELIECTBAMHU B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMHUpOBaHHE HWHTEIJIEKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, KAK OCHOBBI ISl TOHUMAaHUS XUMUYECKON
CTOPOHBI SIBJICHUH OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHKEe MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YyUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (QYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSATh WX TPU PEIIeHHH MpoOJeM B TOBCEIHEBHOW JKU3HH H
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTM XUMHUYECKHX 3HAHWUWM B >KU3HU UYEJIOBEKA, IMOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINM ), HEOOXOUMBIX JIJIsl Pa3JIMYHbBIX BUIOB JI€SITEIbHOCTH.

Ha yrmy6nénnoe n3yuenne yaeOHOTO mpeaMera « XuMHUsD OTBOAUTCS 1o 136
yacoB B 8 u 9 kiaccax (4 Jaca B HeJien0), Bcero 272 daca 3a 1Ba roja 00y4eHusI.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

XuMHsi — BaKHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOU JESATEIBHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
cocTosiHUSL BemecTB. [IOHSATHE O TEOPETUUECKHX M HSMIMUPUYECKUX METOIaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciicHUE. [IpencTaBienuss 0 HaydyHOM MO3HAHWUM HA TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jnaboparopun. IIpaBumia Oe3omacHoro oOpamieHus ¢
BEILLECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pEaKIMH. ATOMBI M MOJEKYJbl. XHUMHUYECKHUE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COXKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSHCTBA cOcTaBa BemecTB. OnpeneneHrne BaJ€HTHOCTH 3JIEMEHTOB IO
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
coenunennu. Haxoxxnenue npocteiiiieit ¢opMyIbl BElecTBa 0 MAaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeIUHEHnW. MonspHas Macca cmecu BewecTB. MounbHas H0Jis
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
ATtoMHO-MonNeKymsipHas Teopus. Kuznb u jaestensHocTh M.B. JlomoHOcoOBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, PA3I0KEHNUS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKON TIOCYZ0M, C TMpaBWwiIamMH padOThl B JA0OpATOpUM U MpUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIEHHUE W KOHJEHCAIUs BOJbl) U XMUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuecTBoM | monbs. HaOmroneHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICHCTBUE CEPHOU KHUCIIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau () npum
HarpeBaHuM, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm cosu menu (). M3ydenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCCBl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenuss o razax. Bo3gyx — cmech ra3oB. CocraB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. HaxoxaeHue kuciopona B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B 1a00OpaTOpUu U MPOMBITIIEHHOCTH. [ToHsITHE O
karanu3arope. KpyroBopor kucimopoga B mpupone. O30H — amioTpomnHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YeHUE JJISl  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U 3HJ0TepMUUYecKue peakuuu. TommmBo. Mcnonp30BaHue yrisi © ME€TaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — »nemeHT W mpocTtoe BemecTBo. HaxoxkaeHnue Bomopona B
npupone, (u3MUecKkue U XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [loHsTue o kuciorax u coyisix. Mcnonb3oBaHue BOJOPOJIa B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CrniocoObl BbIpaXKeHHsI KOHLIEHTPAIMU PacTBOPOB: MaccoBasi J0Jisi paCTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIUKaTopax. KpyroBopoT BoAbl B NPUPOAE. 3arpsA3HEHUE NPUPOAHBIX BOJ.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HeconeoOpazyomue. MexayHapoaHass HOMEHKIAaTypa OKCUIOB. TpuBHanbHbBIC
Ha3BaHMs OKCHAOB. OU3NUECKHUE U XapaKTEPHbIE XMMHYECKHUE CBOMCTBA OKCHUJIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccuduxanuss kucior. MexayHapoaHass HOMEHKJIaTypa W
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) U CIOCOOBbI mojyudeHusi. HepacTBopruMble OCHOBaHUSI, MX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KHUCIbIe, OCHOBHBIE, JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTAIBHOE U3YYEHHE BEIIECTB U SIBIICHUM:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HAKOMJIEHUE C 00pa3liaMyi OKCUIOB U ONKCAHUE X CBOMCTB;

noJiyueHue, coOMpaHue, pacro3HaBaHHE M HU3YyYE€HHE CBOWCTB BOJOpOJA
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPENEICHHOW MacCOBOM J0JIEW PaCTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMH (HATPUEM U KaJIbIIEM);

OIpPEEIEHHE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOILBIO HHANKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

u3ydeHue B3anMoaencTBusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pPAaCTBOPaMU KHCJIOT U IEJIOYEH;

pelIeHHE OKCIIEPUMEHTANBHBIX 337a4 1o Teme «OCHOBHBIE KJAacChl
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepmoamueckasi cucreMa XHMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenne aTromoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsitue o
rpynnax (CeMemcTBax) CXOIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TrajoreHax, MHEPTHBIX (OJaropojHbIX) razax. DJIEMEHTHI, KOTOPHIC
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepnognueckas cucremMa xumuueckux odnemeHtoB . M. Mengaeneesa.
Koporkonepuoanas w jgiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cucrtema xumuueckux 3nemeHToB . . MenneneeBay. Ilepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue aromoB. CoctaB atomubiXx siaep. M3ortombl. PagnoakTUBHOCTG.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: s-, P-, d-opOutamu. DEeKTpOHHBbIE KOH(MUTYpALMH U 3JIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DPU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnsl 3jaeMenTa. CTpoeHUe 3IEKTPOHHBIX 000JI04YEeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPTETHYECKHM YPOBHSM, IIOAYPOBHSM H
opouransim. Gusnueckuii cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIPYNIIaM M IEPUOJAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUH XMMUYECKHUX JJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [leproanueckol CHCTEMBlI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKJaHUH.

DONEeKTPOOTPUIATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XHMMHYECKOM CBS3U: KOBAJIEHTHAs IIOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTypHBIE (hopMysbl BemiecTB. KaTuoHbI u
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUA M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OajiaHca.

OKCIEpUMEHTAIBHOE N3YUEHHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEaKuil (rOpeHUe, peakliuu pa3yioKeHHs], COEITUHEHUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
IIOHATHM, TAK ¥ NIOHATUN, IPUHATBIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: ABJIeHUE (TIPOIlecC), HayuHbIN (akT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EAWHULBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3apsiJi, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, GoTocHHTE3, MPOLIECCH 0OMEHA BEILIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHochepa, TPOU3BOJICTBO, XHUMUICCKHE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHune u yriyOneHue 3HAHUN OCHOBHBIX pPa3lelioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOMTaneil aToMOB MaybiX MepuooB. OcoOeHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOVICTB XUMHUYECKUX AJIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBSI3U: HMOHHAs, KOBaJICHTHas (HEmoJisipHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAs, MOHHAs, MeTaJUTnYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccudukanus XUMUYECKUX pPEaKIUi MO pa3IMyHbIM IMpU3HAKaM (MO0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DNeMeHThl XMMHYECKOM TEPMOJAMHAMUKHU. OHEpPreTMKa XHUMHUYECKHUX
peakiuii. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BIAUSIOIIME HA CKOPOCTh XMMHUYECKOW PEaKLHUHU. DHEPrusl aKTHBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XMMHYECKOTO paBHOBecHUS. DakKTOphI, BIMSIOMKME HA COCTOSHHUE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuu. OkucauTenpHo-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaktepuctuka). CocTtaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOIO OallaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HE’NEKTponuThl. KaThoHbl, aHMOHBI. MeEXaHu3M AUCCOIMALMA BEMIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakniun nonHoro oOMeHa. Y cioBus MPOTEKAHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mpposm3 comeii. loHHbIE ypaBHEHUS TUAPOJIM3a COJEr. XapakTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HEeMeTaJUIoB (rpaduTa U aaMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHS);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIUU OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJCHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEAKLIUIA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamkKa U deHondTarenna) ais
OINpPEJENICHHS XapaKTepa Cpelibl B PACTBOPAX KUCIOT, OCHOBAHUI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIHUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpPOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKHCIUTETBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeETaUIOB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl HW  HMX  HaxoxkiaeHue B npupoae. llonatue o
KHCJIOPOJCOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJUIOTPOIIHBIE MOJM(DHUKALMK KHUCIOPOJa U Cepbl. XUMUUYECKHE CBOMCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIBbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCUIOB. CepHHCTas KUCIOTa U €€ COJIU.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
IpeacTaBUTeNs Kiacca Kuciaor u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOMl KucnoThl. [IpeacTaBieHns 0 XUMUYECKOM MPOU3BOJCTBE U CBSI3AHHBIX C
HuM npodeccusx. [IpuMeHenne cepHol KUCIOTHl U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiabhuTt-, cyabGua- U cyiabdar-annonsl. HaxoxaeHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCMHEHUSIMHU Cepbl (KUCIOTHbBIE IOXAM, 3arps3HEHHE BO3/AyXa), CIOCOOBI €ro
NpeAoTBPAICHUSI.



OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCIICHUSI.

A3oT, pacnpocTpaHeHuEe B Mpupoje, (Ppu3mdeckne U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJllIaMH, BOJOPOAOM, KuciopoaoM). KpyrosopoT azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIC CBOWCTBAa BOJHOTO pacTBOpa), NPUMEHEHHE W TIOJyYCHHE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHus. Conu aMMOHHUA, MX (U3MYECKUE U XUMHUYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBeHnas peakums Ha umoHB amMmoHusA. Oxcuabl azora (I, 11, III, IV, V).
A3zoTtucTtas Kkuciaota. A30THasI KACIIOTa, €€ MoaydeHne, GU3nIecKue U XUMHICCKHE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT M CHerupUYIEcKue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HCHHE OKPYXKAIOMEH Cpeibl
COCIMHCHUSMHM a30Ta (KUCJIOTHBIE MOXAHW, 3arpsa3HCHHE BO31yXa, IIOYBBI M
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHCIIOPOJIOM, TaJIOTeHaMU, KOHIICHTPUPOBAHHBIMH a30THOW M CEPHOU KHUCIIOTAMH).
Oxcunpr ochopa (III, V), dochopnas kucnora, Quanyeckne M XUMHUYECKHE
cBoiicTBa, nosyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpencraBnenus
o ranorenuaax docdopa (111, V).

[lonsiTue 0  MHHEpambHBIX  yAOOpeHHsiX. A30THblE, (dochopHbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHN OKUCIICHUSI.

VYraepon, amnorponHbie Moaudukanuu (rpadgut, anmas, QysiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3aMMOJeliCTBHE ¢ METaNIaMH, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM H
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposna, ux GU3NYeCKue U XUMHUYECKHUE CBOMCTBA, JCHCTBUE HA KUBbHIE
OpraHU3MBbI, MMOTYYCHUE W TMPUMEHEHUE. DKOJIOTHYECKHEe MpoOieMbl aTMochephl,
cBs3aHHble ¢ okcugaoMm yriepona (IV). VYrombHas kuciaora u ee COJu, HUX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rHApOKapOOHaThl, WX cBoWcTBa. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TWUJIEH, aleTUJIEH), 3TaHOJ, TJIULEPHH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — M HX pOJIM B JKA3HU 4YeJIOBEeKa. EAMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (IV), kpemHueBast KUciora,
CHJIMKATHI: (DU3UYCCKHE M XUMUYECKHUE CBOMCTBA, MOJTYYCHUE W MPUMEHEHUE B
OBITY W MPOMBIIUICHHOCTH. BakHellne CTpOUTENIbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENIbHBIX MATEPUAIIOB B OBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAXKAIOIMMUX (U3MUYECKHE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMHUJ- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHUI;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX peakiuid Ha CcyabPua-, cyinbPuT- U Ccyibdar-
WMOHBI ¥ HAOJIIOZIEHUE TTPU3HAKOB MX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

MOJIy4eHHe, coOMpaHue, paclio3HaBaHWE M WU3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUuE€CTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHUSI KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMIJIEHHE C MOJENISIMU KPHUCTAJUIMYECKUX PEUIETOK anmMasa, rpadura u
bynnepeHa, ¢ TpoIeccoM aJCcOpPOIMKM PACTBOPEHHBIX BEIMIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBE/ICHHE KAuye€CTBEHHBIX PpEAaKIUi Ha KapOOHAT- W CHUJIMKAT-HUOHBI W
W3Y4YCHHE PU3HAKOB UX IPOTECKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIJIEHHOCTH;

peleHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenmme HeMeTaJulbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpOCThIX BEHIECTB — METALIOB. MeTaimmyeckas CBS3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPUCTAIIOB. OJIEKTPOXMMHYECKAW PpsA HANPSKEHUN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB moJyiydyeHuss MeTamioB. lloHATHE O KOPpPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nosnoxeHue B llepuoamyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXJIECHHE B IPHUPOJIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHre MenoYHbIX METAIIIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenouyno3eMenpHbIE METAUIBI MAarHMM W KaJdbLUHM: TIOJIOKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOoCTh BOABI U CIOCOOBI €€ YCTpaHEHUS.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIE€HHME B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amtoMUHUsA. AMGOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenneneeBa, 0COOEHHOCTH CTPOEHMsI aTOMOB. fIBJIEHUE «IIpOBaJia» 3JIEKTPOHA Ha
IpUMeEpe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHEHHSX. 3aBHCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCIICHUS 3JIEMEHTA B COCIMHEHHUU (Ha MPUMEPE COEAMHEHHI XpoMa).
IlepBoHayYabHBIE ITPEACTABICHNS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUAAaX, THMIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHUE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

Kene3o: cTrpoeHne aroma, CTENEHM OKHCIEeHHA. HaxoxneHue B mpupone.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuapl, Tuapokcuasl U conm xkenesa (II) u xenesa (IIl), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJOru4ecKue MpoosIeMbl, CBSI3aHHBIE C METAJUTYPrUYECKUMU IPOU3BOICTBAMM.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PACTBOPAMHU COJIEM H
KHCJIOT, UCCJIEOBAHHUE IMTPOLIECCOB AIEKTPOiM3a pactBopoB xyopuaa meau (II) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJPOKCUIOB — C OKcuIoM yriepoaa (IV) u kucinoramu;

U3y4eHUE CBOMCTB KapOOHATOB U THAPOKapOOHATOB KaJIbLUs, )KECTKON BOJIBI;

MU3YYEHHE NPOLIECCOB IIOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOJICTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJFOICHUE W OMHMCAaHWE OKpallMBaHUS TJIAMEHU WOHAMHU HATPUS, KIS U
KIS,

uccienoBanre aM(pOTEepHBIX CBOMCTB TMAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COECTUHEHUSD.

XuMHUA U OKPYKAKLIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEI[ECTBA M MaTepualibl, 00JaCTH WX MPUMEHEHHs. be3omacHoe HCIOIb30BaHUE
BEIIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie MaTepransl U TEXHOJIOTHUU. [[pUHLIMIIBI «3€JIEHOU XUMUW.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIoeh cpefibl. IKOJOTUUECKHUE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIepOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o I[IJIK. Ponp XuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHBIE MaTepualbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Iepuonnueckuit 3akoH U lleproanueckas cucreMa XUMHUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XAMHWYECKON CBSI3H. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUMNA KPHUCTAJINYECKOMN
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3JIUYHBIX YCJIOBHSIX Ha OCHOBE IMPEACTABICHUH XHUMUYECKOM KHUHETUKH U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Meswcnpeomemnmnuwie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIE TOHATHS: SABJICHHUE (MPOIECC), HAYUYHbIN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®du3nka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMbl M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIU/I, ©30TOMbI, KBAHTHI, PaJIHOAKTUBHOCTD, alb(a-, 0eTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHbIC  yIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, TUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €IMHCTBE Y4YeOHOU U
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT IMpolleccaM CaMOIO3HAHUS, CaMOPa3BUTHS U  COIMAIU3AIUU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HCTOPHUYECKOMY HACIEIUI0, MOHHUMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBJICHUE O COIMAIbHBIX HOPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OLICHMBATh CBOE TMOBEJICHHE W TOCTYNKHU CBOUX TOBApHUIIEH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
U TPOU3BOJUTEIBHBIX CHUJI OOIECTBA B IIEJIOM, POJIM U MECTa HAYKU «XUMHUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHHIO, K WCCIIEIOBATEIHCKON



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUN U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIICHU:d C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHS] K TPYIOBOM AESITENIBHOCTU Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEAOBATEIBLCKON NESITEILHOCTH KaK
BBICOKO BOCTPEOOBAaHHOUW B COBPEMEHHOM OOIIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOKHOCTU CaMOpEAM3allii B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOAMMOCTH OTHOIIICHUS K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpY)Kalollel Cpelibl; OCO3HaHUE TIJ00AIbHOTO XapakTepa HSKOJOTHYECKUX
npo0ieM U MyTel UX pEelIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTy4aeMbIe
MpU U3YYEHUU XUMHH, JUIsl PEUICHUS 3a/1ad, CBSA3AHHBIX C OKPYXAIOIIEH Cpenou;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
IIPAKTUYECKOM IEATEIBHOCTH 3KOJOTUYECKON HAIIPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEKIPEIMETHBIX) MOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JIUMHCTBO MHUpa W MPOLECC MO3HAaHHS (BEIIECTBO, CBOWCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTU
oOyuJaroluxcs B Kypce XuMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/ibHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHSI

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh WX CYIIECTBCHHBIC
IIPU3HAKH, YCTAHABIMBATh B3aMMOCBSI3b C JPYTUMHU MOHATHSIMH ), aHAJIU3UPOBATH,
CpaBHHUBaTh, 0000mIaTh, BBHIOMpPATh OCHOBAHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS;, CTPOUTH
JOTUYECKAE PACCYXACHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, 110 AHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIB3yeMbIC B XMMHH, TIPEOOPA30BHIBAThH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKUE PCAKITHU.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIILCKON IeATEIIHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBIISATH
u QopMynupoBaTh MpodiieMy, ONMpPENeNsATh IeJib W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MPOOJIEMBI; TIpeJiaraTh OMMCATEIIBHYIO HIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBath 0000IIEHUST M BBIBOJBI 1O pe3yibTaTaM IMPOBEIACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsT JIUTEpAaTypa XUMHUYECKOTO COJCp)KaHUS, CIPaBOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3MyHble METOJAbl U (OPMYJIHMPOBATH 3alpoChl NpHU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOJTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHdopmanuu (cxembl, rpa@uKd, IUarpaMMmbl, TaONHIIbI, PUCYHKA U JpYyTUe
dbopMbl); yMEHUSI UCIIOJIb30BAaTh HAYYHBIN $I3bIK B KAu€CTBE CPEACTBA pabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3nudeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIbI, (popmyibl, aOOpeBHaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; MMyOJIMYHO BBICTyNaTh C Ipe3eHTalUeH
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCH IO 00CYK/1aeMOM TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIHpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEJIBHO BBITIOTHEHUS MPEJIOKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbI; BBIMOJHATH CBOK 4YacTh pPabOThl, KOOPAWHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHnr, OOMEHE MHEHHMSIMHU, «MO3TOBOM INTYypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh CHOCO0 perieHus y4eOHOM 3agaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), TUIAHUPOBATH CBOIO pabOTy MPH PELICHUH Y4eOHON Min
UCCIIEIOBATENICKOM  3aJjaud; HAa  OCHOBE  MOJYYCHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YJbTATHI: COOTHOCUTH CBOM JIEHCTBUS C
IUIAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOJIb ACSITEIbHOCTH;
KOPPEKTHPOBATDH CBOIO JEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pE3yJabTaThl OCBOCHUS MPOTPAMMbl MO XUMHU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOT0 YpPOBHS, COTJIACOBAHBI MEXKIY
co00#, YTO TO3BOJISIET PEANM3OBBIBATH YIIyOJIEHHOE M3yY€HHE KaK B paMKax
OTHEJIbHBIX KJIACCOB, TaK MW B paMKax pealv3aluyd HWHIUBUAYAJIbHBIX
00pa3oBaTEIbHBIX TPACKTOPUM, B TOM YHUCIIE MCIOJIb3Ysl CETEBOE B3aUMO/ICHCTBUE
opranuzanud. Ilo 3aBepiieHHH pealn3aluu NPOrpaMMbl YIUIYOJIEHHOTO YpPOBHS
oOy4Jaronifecsi CMOTYT JieTajJbHEee OCBOUTH MaTepuall, OBJIAJIETh PACIIMPEHHBIM
KpYTrOM MOHSTUHI U METOJIOB, peIIaTh 3a/1a4 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHbIe pe3yNabTaThl BKIIOYAIOT: OCBOCHHUE OOYYAIOMIMMHCS HAyYHBIX
3HaHUM, YMEHHUU U CIOCOOOB JEWCTBUMN; OCHOBBI HAYYHOI'O MBIILJICHUS; BUJIbI
JNEATeIbHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro  HWHTEpIpeTalluu,
peo0pa30BaHUI0 U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U peaIbHBIX KU3HECHHBIX
YCIIOBUSIX; 00ECTEUNBAIOT BO3MOXHOCTh YCIENTHOTO OOy4YeHHs] Ha CIEAYIOIIEeM
ypoBHE 00pa3oBaHUs.

K xoniy oOyuenus 6 &8 knacce y oOydwaromierocs OyayT chopMupoBaHbl
CIICIYIOIE TPEIMETHBIC pPe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
YpOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHWYECKUX TOHSITHUH: aTroM, MOJEKYJa,
XUMHUUYECKUU JJIEMEHT, METa/ll, HEMEeTallJl, ajUIOTPOIUs, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAsi U MOJICKYJISIpHAash Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBasi JOJISI XHUMHYECKOTOo »JJieMEHTa B COCIUHCHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHA, XUMUUYECKas peakius,
KJIaccuUKaIys peakivii: peakiui COCIUHEHUS, PEAKIIUU Pa3I0KEeHUs, peaKIuu



3aMEIICHUsI, PEAKIMU OOMEHa, SK30- W DHIOTCPMHUYECKHE PEAKIUH; TEIIOBOU
ahdexT peakiuu; SAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOWUTab,
pagnyc aroMa, XUMHUYECKasl CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mporieHTHAs KOHLIEHTpAIUsl) B pacTBOpPE, MOJISIpHAs KOHIIGHTpAalUs BEIIeCTBa B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEINECHb OKHUCJIEHHUS, OKHCIUTEIN U
BOCCTaHOBUTEIH, OKHCJICHUE u BOCCTAHOBIICHUE, OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TIOHATHU H
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

WCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIEHUS (POPMYJT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

OTIPEJIENISITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENIEHb OKHUCIICHUS DSJEMEHTOB B OWHAPHBIX COCIWHEHUAX, MPUHAIICKHOCTD
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUH 1o (GopMyiam, BUAbl XUMUYECKON
CBSI3U (KOBaJICHTHOM M MOHHOW) B HEOPTaHUYECKUX COCTUHEHUSX;

PACKpBIBATh CMBICT 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, IMOCTOSIHCTBA
cocraBa, llepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOpUH, 3aKOHa ABOTaJIpO U €r0 CJIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHHS, B TOM YHCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
MCCJICIOBAHUS BEIIECTB U U3YUYECHUSI XUMHUYECKUX PEaKIIUM;

JEMOHCTPUPOBATh NOHMMAaHUE IEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [leproanueckon cucreme:

ONMMCHIBATh W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogndeckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TjaBHas moiarpynna (A-
rpynna)» u «nobounas noarpymnmna (b-rpynmna)y», «Mansie nepuoab» U «O0JbIINe
IIEPUOIBI»;

COOTHOCHUTH 0003HAuUEHUS, KOTOpbIe MMEIOTCs B Tabnuie «llepuonnueckas
cucremMa xumuueckux osnemeHtoB J[. WM. MeHneneeBay, C YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XUMHYECKHUX JJIEMEHTOB (COCTaB W 3apsij
sqipa, o0I11Iee YMCIIO SJIEKTPOHOB M paclpe/IeSIEHUE UX MO JIEKTPOHHBIM CJIOSM);

OOBSICHATH CBSA3b TMOJIOKEHUS dyeMeHTa B llepuomumyeckoil cucreme c
pacrpenesieHueM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHSAM H
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(UIIMPOBATh XHWMHYECKHUE OJIEMEHTHI, HEOpraHWYeCKHEe BEIIeCTBa,
XUMHUYECKUE peakiuu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TeroBoMy b (DEKTy);

XapakTepu3oBaTh (OMHUCHIBaTh) (DUBUYECKME U XHMHYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOAbI, OOIINE XUMHUUECKUE



CBOMCTBA OKCHJIOB, KMCJIOT, OCHOBAHMM M COJIEM, TEHETHYECKYIO CBS3b MEXKIY
HUMH, TOATBEPXKAAsT MPUMEpPAMHU MOJEKYISIPHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

OMKCHIBATH POJIb KUCIOPO/a, BOJOPOAA M BOJBI B MPUPOJIHBIX IMpoIleccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACIAX MPOMBIIUICHHOCTH,
BO3MOYKHOE HCIOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSICHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX MpPEBpAIICHUN B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJIF0 XUMHYECKOIO 3JEMEHTA B COCUHEHUH,
MacCOBYIO JIOJIF0 XHMHYECKOTO 3JEMEHTa Mo (QopMylie COCTUHEHHS, HAXOJIUTh
npocTeiinyo (popMyIly BEIecTBa Mo MacCOBBIM HIIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MAacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 10 YPABHEHUSAM XUMHUYECKON PEaKIIny;

MPUMEHSITH OCHOBHBIC OIEpallUd MBICTUTEILHON JCATEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATU3allMI0, KIAaCCU(UKAIINIO, BBISIBICHUE
MPUYMHHO-CJIEJACTBEHHBIX CBSI3€ — I W3Y4YEHHS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOIIO/ICHUE,
U3MEpPEHUEe, MOJICIUPOBAHUE, AKCHEPUMEHT (peajbHbIi M MBICIACHHBIN) — JIs
OCBOEHHSI YYEOHOTO COAEPKAHMUS;

pacKkpbiBaTh  CYIIHOCTh MPOLIECCOB OKHUCJIEHUS W  BOCCTAHOBIICHMUS,
COCTaBIISAITh YPABHEHUS MPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUN
(METOIOM DJIEKTPOHHOTO OanaHca);

YCTAHABJIMBATh CBS3M MEXKAY peajbHO HAOMI0JaeMbIMU XUMHYECKUMHU
SBJICHUSIMU U TIPOIIECCAMHU, MPOUCXOISIIIUMUA B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEIIECTB, COOTHOCUTh XMMUYECKUE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOnogaTh  mpaBuwia — Oe3omacHOW  paboOThl B jabopaTopuu  IpH
UCIIOJIb30BAaHUM XUMHUYECKONM TOCydbl M OOOpyAOBaHUS, a TakKKe IMpaBuiia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSIMHU BBITOJHEHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PaAOOT MO MOJYYCHUIO W COOMpPaHUIO
ra3000pa3HbIX BeIIeCTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHONM  MAacCOBOM  JOJEW  PACTBOPEHHOIO  BEIIECTBA, PEUICHUIO
HKCIIEPUMEHTAJIBHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIaCChl HEOPraHUYeCKHUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJTFOYAOIIEH yMEHHsSI 0€30macHOro oOpaIieHus ¢ BEIIeCTBAMH, HCTIOIb3YEMbIMU



B ITOBCEHCBHOW JKM3HHM, a TAK)KE 3HAHHUE TIPABHJI MTOBEJICHUS B LEJSIX COSPeIKECHUS
3JI0POBBS U OKPY’KAIOIICH CpeIbl.

K xonmy oOyuenuss ¢ 9 knacce y oOyuyaromierocs OyayT copMHUpOBaHBI
CIICMYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUW Ha YTIyOJEHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peaklus, TeIIoBoM 3((eKT peakiuu, MOib, MOJSPHBIMI
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMALNS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 Ccoyieid, oOpaTUMble M HEOOpaTHMble pEeaKLUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIOTponusi, amM(pOTEPHOCTH,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAsS, METAJUINYECKAsl), MEKMOJEKYISIPHbIE
B3aUMOJEHCTBUS (BOJIOpPO/AHAsl CBs3b, CUIbl BaH-nep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (IpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHajibHas IUIOTHOYNIAaKOBAaHHAs), KOPpPO3Usl METAJIOB, CIUIABBI; CKOPOCTh
XUMHUYECKON PeaKlny, KaTaau3, XUMAYECKOE PABHOBECHE, JIEMEHTBI XUMUYECKON
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTHYeCKUX ocHOB xumun; [1/IK;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TOHSITHH H
MPUMEHSTH ITH MOHATHS PY OMUCAHUU BELIECTB U X MPEBPAIICHMUI;

UCIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JJIsi COCTaBJIEHUS! (DOPMYJI BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKLINN;

ONpENENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIaCCYy COEIUHEHUN 1o (opMynaMm, BHABI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
VOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COEOUHEHUSX, 3aps] HOHA [0
XUMHUYECKON (hopmyre, XapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COEJIMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbIich Ilepuomnueckoro 3akona J[I. M. Menneneea wu
JEMOHCTPHUPOBATH €r0 NOHUMAaHUE:!

ONKCHIBATHh W XapaKTepu3oBaTh TabimuHyro ¢opmy I[lepuogmueckoit
CUCTEMBl XUMHYECKHUX DJIEMEHTOB: pa3iauyarbh MOHATUA «A-rpynna» u «b-
rpynmnay, «Majible epUoib» U «OOJIbIINE MEPUOIBI»;

OOBSACHATH CBA3b IMOJOXKEHUA 73yeMeHTa B llepuoguyeckoil cucreme c
pacnpeneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, IOJYPOBHSAM U
opOUTaISIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;



BBIICNISITh OOIIHME 3aKOHOMEPHOCTH B M3MEHECHHHM CBOWCTB AJIEMEHTOB U UX
COEIMHEHUN (KUCIIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJIABHBIX MOATPYMI C
Y4€TOM CTPOCHHUSI UX aTOMOB;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIJEJICTBUM, 3aKOHAa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW pEaKIuu, HampaBlCHUS CMENICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TerIoBoMy 3(deKTy, Mo arperaTHOMYy COCTOSHHIO PEareHTOB, MO W3MEHEHUIO
CTETICHEH OKHCIICHUS XMMHYECKUX JJIEMEHTOB, IO OOpPaTUMOCTH, MO Yy4YaCTHIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUH, MOATBEPXKAasi 3TO OMUCAHUE
NpuMepaMl  MOJICKYJIIPHBIX M HOHHBIX  YpPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS: DJIEKTPOJIUTHUUECKON JUCCOUALINN KUCIIOT, HIEI0Yen
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS pEaKIUil HMOHHOrO OOMEHa;
peakiui, TMOATBEPKIAIOIMINX CYIIECTBOBAHUE TE€HETHUYECKON CBSI3H MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYHIHOCTb MPOLECCOB THAPOIU3A COJIEM MOCPEACTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUf;

MpeACKa3bIBaTh XapaKTep CPe/bl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3UYECKME U XHMHYECKHE CBOMCTBA
MPOCTHIX BEHIECTB (KUCIOPOJ, 030H, rpaduT, anmas, KpeMHuit, 00p, a3oT, ¢pocdop,
cepa, XJIOp, HAaTpUH, Kaluii, MarHUM, KaJbI[UW, aTIOMUHUM, KEIe30, ME/b, LINHK,
cepebpo) U 00pa30BAHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YMCJIE MX BOJHBIX
pacTBOpOB (aMMHakK, XJOPOBOJOPOJ, cepoBoaopoia, okcuiawl yriepona (II, 1V),
kpemuus (IV), azora (I, II, I, IV, V) u dochopa (IlI, V), cepmr (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuibl U ruapokcuabl MetaioB [A—IIA-rpynn, amomunus, meau (II), nunka,
xenesa (11 u I11));

MOSICHSTh COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHUS U CBOMCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACpKAIINE KUCIOTHl XJOpa, a30THCTasi, OOpHas, yKCycHas
KHUCIIOTHI U uX coyir, Tamorenusibl kpemaus (IV) u dpochopa (III u V), okcun u
ruapokcu xpoma (III), nepmanranar kanus;



OMUCHIBATH POJIb BAXKHEHIIINX U3YYaE€MbIX BEILIECTB B MPUPOJHBIX Mpolieccax,
BIIMSIHUE HA KUBbIC OPraHU3Mbl, IPUMEHEHUE B PA3IMYHBIX OTPACISAX SKOHOMUKH,
MCIIOJIB30BaHUE JISl CO3/IaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
WOHBL: XJIOPUA-, OpoMua-, HOAWA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX M3y4aeMbIX BEILECTB B
3aBUCUMOCTH OT UX COCTaBa MU CTPOECHUS, IPUMEHEHNE BEUIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3IMYHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHUMHUYECKON KUHETUKU U
TEPMOJUHAMUKY;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJII0 XMMHUYECKOTO 3Je€MEHTa 1Mo ¢Gopmylie COEIUHEHHsS, MacCCOBYIO
JIOJII0  BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJSIPHYI0 KOHIEHTpAllMI0 BEIIECTBA B pPacTBOpE, HAXOAUTh
npocTeinyo (GopMyiy BEelecTBa M0 MaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJAUTH PACUEThI M0 YPABHEHUSIM XUMHUYECKUX PEAKIUN C y4eTOM HEIOCTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO BBIXOAA MPOAYKTA, 3HAUCHHS TEIJIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOmomaTh mpaBwia  Oe3omacHoW — paboTel B jabopaTopuu  IpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMH BBITOJHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO M COOMpaHUIO
ra3oo0pa3HbIX BeEIIeCTB (aMMHMaka ¥  YIJIGKUCIOrO0 Ta3a) W PEHICHUIo
AKCHEPUMEHTAIbHBIX 3aJlad 10 TeMaM Kypca, IMPEICTaBISATh pPe3yJbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISTH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MIPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTEIHOU JEATEebHOCTU (aHau3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHHWEe, CHCTEMATHU3aIldi0, BBIABICHUE IPUUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH TO3HaHUs (HAOJI0JeHre, U3MEpEHUe,
MO/ICJIMPOBAHUE, IKCIICPUMEHT (PEaIbHBIA U MBICIICHHBIN);

NPUMCHAThL  MpaBuiaa  O€30MacHOrO  oOpallieHus C  BEIIeCTBaMH,
UCIIOJb3YEMbIMHM B TOBCEJHEBHOM JKW3HU, MpaBUja TMOBEAEHUS B LEIIX
cOepexeHus: 3J0pOBbS W OKPYXKAIOIIEH NPUPOIHON Cpenpl, NMOHUMATh Bpea
(OmMacHOCTh) BO3JCHCTBHS Ha JKUBBICE OPraHU3MBI OIPEJEICHHBIX BEIIECTB,



MOSICHATH HAa TIPUMEPAX CIIOCOOBI YMEHBIIICHUS W MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBYSI, 3HAUCHHE )KUPOB, OCITKOB, YTIEBOOB JIJIsi OpTaHU3Ma YEJIOBEKA;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTLHON
JeSITEIIbHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTUSMHU, KaK OCHOBY
JUIST POECCHOHATBHON OpWUEHTAIMM W ISl OCO3HAHHOTO BBIOOpA XMMHH Kak
npoHIIBHOTO TIpeAMeTa MPU TPOJOIKECHUU OOyYCHHS Ha YpPOBHE CPEIHETO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYCCKOW HAMpPaBICHHOCTH, MPHOOPECTH OIBIT
IIPOBEJICHUS YUEOHBIX HCCIIEIOBAHUH B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M IPAKTHYCCKOU 10 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 28 1
peakiuu
Hroro no paszneny 38
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o rasax.
2.1 19 1 1
Kucnopon. Oxcubr
Bonopoa. Ilonstue o kucinorax u
2.2 8 1
COJIAX
Boga. PactBopsl. [Tonsitue 00
2.3 P 18 1 1
OCHOBaHMSIX
OCHOBHBIE KJIacChl
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 61

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18
XHUMHYECKUX djeMeHToB /I, 1.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCINTEIIHHO- 16
BOCCTAHOBUTEJIBHBIE PEAKITUU
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypeni
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
11 [loBTOpEeHue u yriay6ienue 3HaHUH O 8
' BEILIECTBE
12 OcHoBHbIE SaKOHOMe}C)HOCTI/I MPOTEKAHUS 14 1 1
XUMHYECKHUX PEaKIUii
13 DNEKTPOIUTHYECKAs TUCCOLIUAITHS. 14 1 5
XUMUYECKUE pPeaklui B pacTBOpax
Hroro mo pazueny 36
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO61mas XxapakTepUCTHKA XUMUYECKUX 3 1
' snementoB VIIA-rpymisl. [anorens:
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpynimsl. A30T, Gpochop 1 ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.4 aneMeHToB IVA-rpynnsl. Yriepon u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Wroro no pazueny 43




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01111e cBOMCTBA METAIIJIOB 10
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 22 2
Wroro no pazueny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 Matepuaisl B )KU3HU YEJIOBEKA. 5
' OCHOBBI PKOJIOTHYECKON IrPaMOTHOCTH
Htoro no pazneny 5
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUMA 10 5
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 10
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11







HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipeamer xumun. Ponb XUMUU B KU3HA
qeJIoBeKa

ITousitre 00 HCTOPpUH BOSHUKHOBCHUA U
Pa3BUTHUA XUMUHU. XHUMHS B CUCTEME HayK

Tena u BemectBa. OU3NYCCKHUE U
XUMHYECKHE CBOICTBA BEIISCTB
duzndyeckre U XUMHUYECKUE SIBICHUS
[TonsaTHe 0 TEOpETUYECKUX METOAaX

MIO3HAHMS B €CTECTBEHHBIX HayKax.
HcrouHnku xuMndeckoi nadopmMaiuu

HpeJICTaBJ'IeHI/ISI O HAYYHOM ITO3HAaHWU Ha
SMIMPUYECKOM YPOBHE: Ha0JIO/IEHNE,
U3MEpeHue, SKCIIEPUMEHT, MOJICTUPOBAHHE.
[Tonsarue o metogax paboThl ¢ XMMUYECKHUMHU
BemecTBamu. O60pyI0BaHHE NIKOJIBHON
XUMHUYECKOH J1abopaTopuu

[TpakTnueckas padota Ne 1 o reme
"IIpaBuiia paboThI B 1a0OpaTOPUU U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

YucThle BEIIECTBAa U CMECU




CriocoObI pa3aeneHus cMeceit

[TpakTrueckas padora Ne 2 o Teme

10 "Pa3znenenue cmeceil (Ha npuMepe OYMCTKU
MOBapeHHOM commn)"

11 ATOMBI 1 MOJIEKYJTBI

12 XUMHUYECKUE IIEMEHTBI

13 [IpocThie U CIIOXKHBIC BEIIECTBA

14 BeniectBa MoJIeKyISIpHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

15 Xumuyeckasi popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHUX JIEMEHTOB

16 3aKOH OCTOSIHCTBA COCTaBa BEIIECTB

17 OrnpezenieHre BAJIGHTHOCTH aTOMOB T10
dbopmynaM OMHAPHBIX COCTMHEHUM

18 OTHOCuTENbHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca
BrrunciieHus OTHOCUTENIBHON MOJIEKYIISIPHOM

19 MaccChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEILECTB U KOJMYECTBA BEILIECTBA

20 MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B
COCTMHEHUU

21 Brruucnenust MaccoBoi A0JIU XMMHUYECKOTO
aeMeHTa 1o popMylie CoeqMHEHNUS

99 Haxoxnenue npocreiiiieil popmyIbl
BEILECTBA [10 MACCOBBIM JIOJSIM AJIEMEHTOB
Brraucnenus mpocreiimeit GopmyIsl

23 BEIECTBA 10 MAaCCOBBIM HJIU MOJIbHBIM

JOJIAM DJICMCHTOB




24

KonnuectBo Bemectsa. Moib

BzanmocBs3p KOJIM4YECTBA, MacCcChl U YHCJIa

25 CTPYKTYPHBIX €IUHUI] BEIIECTBA

26 MoutsipHast Macca CMECH BEIISCTB

97 MoubHas A0JIS XUMHYECKOTO DJICMCHTA B
COCIMHEHHH

28 Haxoxnenue npocreiimien popMyIibt
BEIIECTBA [0 MOJBHBIM JOJISIM 3JIEMCHTOB

29 XUMUYECKUE ABIECHUA. XUMUYECKask PeaKIus
U €€ IpU3HAKU

30 3aKOH COXpaHCHHS MAaCChI BEIECTB

31 ATOMHO-MoOJIEKysipHas Teopus. Ku3Hp u
nesstenbHOCTHL M. B. JIomoHOcOBa

32 XUMHYECKUE YpaBHEHUS

33 Tunbel XUMHYECKUX PEaKIHi
Pacuérel mo XuMHUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MAacCChl HCXOIHBIX BEILIECTB HIIH
MPOJIYKTOB PEaKLUU
Brruucnenus no ypaBHEHHUSIM XUMHYECKOU

35 peaKIu: KOJIMYeCTBa BEIIECTBA, MACChI 11O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
pEareHToB WK MPOJYKTOB PEaKlUU
Brrunciienus no ypaBHEHUSIM XUMUYECKOM

36 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
peareHTOB WJIA MMPOJTYKTOB PEAKIIUH

37 O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH

38 Kontponbnas pabora Ne 1 mo teme




«BermiecTBa U XUMUYECKUE PEAKLIUN

39 Bo3nyx — cmech ra3os. [lonstue o razax.

40 3akoH ABoraapo. MomnsipHblil 00bEM ra3os
Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

41 rasa 1o U3B€CTHOMY €0 KOJIUYECTBY
BEIIeCTBa, 00BEMY

42 OTHOCHTENIbHAS INIOTHOCTH F'a30B

43 BerunciieHus OTHOCUTENIBHOM INIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTEIbHOMN

44 MOJICKYJISIPHOM MacChl ra3000pa3Horo
BEIIECTBA 10 U3BECTHON OTHOCUTEIBLHOMN
IJIOTHOCTH
BrrunciieHus OTHOCUTEIBHON MOJIEKYIISIPHOM

45 MacChl raza 1o M3BECTHOM OTHOCHUTEIIbHOU
TJIOTHOCTH

46 OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHYECKHUX PEaKIIMIX

47 Brruucnenust 00bEMOB ra3oB 110 ypaBHEHUIO
XUMUYECKON peaKun

48 Kucnopon — a5eMeHT U IpocToe BEIIECTBO

49 Oxcuasl

50 CniocoObl noy4eHus KUCI0po/ia B
71a00paTOPUH U TPOMBIIIIIEHHOCTH
[IpakTuueckas padora Ne 3 o reme

51 "Tlony4yenue 1 coOupaHue KUcIoposa,
M3y4YeHUE €ero CBOMUCTB"

52 KpyroBoport kucinoposia B mpupoie




53

O30H — aJUIOTPOMHAS MOJU(PHUKAIIHSA
KHCIIOpOJa

54

55

56

57

TemtoBoit 3 PexT XuMUIECKON peakIumy,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHIOTEPMUYECKUE PEaAKIINH

Tomnupo. Ucnons3oBanue yrisl 1 ME€TaHa B
Ka4yeCTBC TOIIJIMBA. 3anHSHeHI/I€ BO3ayXxa.

Boruncnenus no ypaBHEHUSIM XUMHYECKOM
pEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMa,
MAaccChl IO U3BECTHOMY KOJMYECTBY
BellecTBa, 00bEMY, MAaCcCe peareHTOB WK
MPOJYKTOB PEAKIINU

KonTponbnas pabota Ne 2 o teme «Bo3ayx.
Kucnopoa. Oxkcuapi»

58

59

BOJIOpOI[ — DJICMCHT U IMPOCTOC BCUICCTBO

Crioco0bI nostyueHust BOA0Poia B
71a00paToOpUu U MPOMBILIUIEHHOCTH

60

[IpakTuueckas padbora Ne 4 o teme
"I[Tonyuenue u cobupanue BOIOpOaa,
U3Y4EHHUE €r0 CBOWCTB"

61

62

63

Hcnonp3oBaHne BOOpOIa B KAYECTBE
TOIIJINBA

ITonsaTue o kuciorax u consix. Coctas
KHUCJIOT U cojeH

Brruucienus o0b€Ma, KOIUYECTBA BEIECTBA

ra3a o U3BECTHOMY €ro KOJIMYECTBY
BEIIIECTBA UIIH 00BEMY

64

Brruncnenust 00bEMOB Ia30B 110 ypaBHEHHUIO




XAMHYECKOU peaKkuu

65

Brruucienus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MacChI TI0 U3BECTHOMY KOJIUYECTBY
BeIeCcTBa, 00BEMY, MacCe peareHTOB WIH
MPOJYKTOB PEAKITUN

66

67

dusnyeckue ceolictsa Boanl. Boga B
pupojIe

AHanu3 ¥ CUHTE3 — METO/Ibl U3yUCHHUS
COCTaBa BOJBI

68
69

XUMHYECKHE CBOUCTBA BOAEI

CocTtaB oCHOBaHUH

70

71

72

73

74

PactBopsl. PacTBOpHMOCTE BelecTs B BOJIE

HacelimieHHbie 1 HEHACHIIEHHEIE,
KOHLEHTPUPOBAHHBIE U pa30aBlIeHHbIE
pacTBOpHI

CriocoOb! BbIpaXKeHUsI KOHIIEHTPALUU
pPacTBOPOB: MaccoBas J0Js1 paCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALUS

[IpakTuueckas pabora Ne 5 o teme
"IIpuroToBiaeHNE PaCTBOPOB C OIIPEAEIEHHON
MacCOBOM J0JIE pacTBOPEHHOTO
BeniecTBa. [ [puroroBieHne pacTBOpoOB C
OIPEIEIEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOTO BellecTBa'

Boruncnenus ¢ UCronb30BaHUEM MTOHATHS
«MaccoBasi JA0JIs BEIIECTBA B PACTBOPE

75

Brrancnenns ¢ ucnoab30BaHUEM ITOHSATHS




«MOJISIpHAsi KOHUEHTpaLUs PACTBOPEHHOTO
BEIIIECTBAY

Ponb pacTBOpoOB B IPUPOJAE U KU3HU

76 yenoBeka. KpyroBopot Boibl B IpUpo/Ie

77 3arpsizHeHue npupoaHbix Boa. OxpaHa u
OUYHMCTKA IPUPOJIHBIX BOJI.
Berurcnenus ¢ UCrosb30BaHHEM T'pa(UKOB

78 PacTBOPUMOCTH JISl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

79 BrrurcnieHus ¢ HCIOIb30BAHUEM MTOHSATHS
«MaccoBasi JI0JIS BEIIECTBA B PACTBOPE»
Borurcnenus ¢ UCMONb30BAaHUEM MTOHATHS

80 «MOJISIpHAsI KOHIEHTpAIUsl PACTBOPEHHOTO
BEIIECTBA
Boruncnenus ¢ ucnonb3oBaHueM rpaduKoB

81 pPacTBOPUMOCTH AJIs1 PACUETOB
pPacTBOPUMOCTH BEIIECTB

82 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

83 Konrtponbnas padora Ne 3 o Teme
«Bopaopon. Bona. PactBopsl. OcHoBaHuUsS»

84 Oxkcupsl: cocTaB, KIaccupUKaIUs,
TPUBUAIBHBIC HA3BAHUS

85 [Tony4yeHne 1 XUMHYECKHE CBOMCTBA OKCHIIOB

86 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSAX U
KHCIIOPOJICOICPIKAIUX KHCIOTaxX

87 DuU3NYECKUe 1 XUMUYECKHE CBOMCTBA KUCIIOT

88 [Tonyuenne kucnor

89 Knaccudukanmst ocHoBaHuUiA




90

[I1€noun, UX CBOKCTBA U CIIOCOOBI MOTY4IEHUS

91

92

HepacTtBoprMbie OCHOBaHHS, UX CBOICTBA U
CHOCOOBI OTyYCHUS
[Tonstue 06 aMmpoTepHBIX THIPOKCUAAX:

XUMHYECKHE CBOMCTBA U MOJIY4YCHHUE.
[IpruMeHeHne BaKHEUIIINX OCHOBAHUHN

93

Couu: cocraB, kiaccuukanus,
TPUBHUAJIbHBIC HAa3BaHUS

94

95

dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conent

I'eneTnyeckas cBs3b MEKAY KilaCcCaMU
HCOPIraHUYCCKUX COG,I[I/IHGHI/Iﬁ

96

[IpakTuyeckas pabora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHBIE KJIaCCHI HEOPTaHUIECKUX
COCIMHEHUN»

97

Brruucnenus no ypaBHEHHUSIM XUMHUYECKOU
peaKIK: KOJIMYECTBA BEIECTBA, 00bEMA,
MAaccChl 10 U3BECTHOMY KOJIMYECTBY
BEIeCTBa, 00BEMY, Macce peareHTOB WiIn
IIPOJIYKTOB PEAKLIUU

98

BI)ILII/ICJ'IGHI/ISI MaCChI nponyKTa peaKHI/II/I 110
U3BECTHOU Macce OJTHOTO U3 UCXOTHBIX
BEILIECTB, B3STOTO B BUJIE PAaCTBOPA,
COJIEpXKAIIEero ONpeaeIEHHYI0 MaCCOBYIO
JIOJIIO pAaCTBOPEHHOTO BELIECTBA

99

KonTponbnas pabota Ne 4 o reme
«OCHOBHBIE KJIACChl HEOPraHUYECKUX




COEIUHEHUI»

[IepBble NOMBITKU KJIACCU(PUKALIUU

100
XUMHUYECKHX IJIEMEHTOB

101 [TonsiTHE O TPYIITaX CXOIHBIX AJIECMEHTOB

102 DJeMeHTHI, KOTOpbIe 00pa3yloT aMm(poTepHbIE
OKCHJIBI ¥ TUIPOKCHUIBI

103 [lepnonnueckuii 3akoH. OTKpBITHE
[Tepuoanyeckoro 3akoHa
KopotkoneproaHasi 1 JUIMHHOTICPUOTHAS

104 dbopmsl [Tepuoanueckoil cuCTeMbl
XUMH4YECKUX 31eMeHToB .M. Menneneesa

105 [lepuonst 1 TpynmbI

106 OCHOBHBIE CBEJICHUSI O CTPOCHUHU aTOMOB

107 CocTaB aTOMHBIX S7IEp

108 M30TOMBI Kak pa3HOBUIHOCTH aTOMOB
XUMHYECKOT0 JIEMEHTa

109 ONEKTPOHBI

110 DneKTpoHHas OpOUTaIb

111 DHepreTudyeckue YpoBHHU U TOyPOBHH
atoma; s-, p-, d-opburanu

112 DNeKTPOHHBIE KOH(DUTYPAITUH U JIEKTPOHHO-
rpaduueckue GopMyJibl aTOMOB
CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB

113 nepBbIX 20 XUMHYECKUX JIEMEHTOB
ITepuoanueckoit cucremsl [I.1. Menneneena

114 3aKOHOMEPHOCTH U3MEHEHHS pajnyca

aTOMOB XMMHWYCCKHX 3JICMCHTOB,




METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB
10 TPpyNIaM U nepruojam

M3MeHenne cBOMCTB COEMUHEHNI

115 XAMHYECKHUX 3JIEMEHTOB B IIEPUOJAX U
rpymnmnax
XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA I10

116 ero noyioxkeHuto B [leprognyeckoit cucreme
J.N. Menneneena
3nauenue [leproandeckoro 3akoHa u

117 [Tepronueckoi CHCTEMbl XUMUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHS HAYKU U IPAKTHKU

118 DIEKTPOOTPUIIATEIIBHOCTh XUMUYIECKUX
3JIEMEHTOB

119 KoBasieHTHAas nossipHas CBA3b

120 KoBasneHnTHas HenossipHast CBsI3b

121 Honnag cBs3b

122 DNEKTPOHHBIE U CTPYKTYPHBIE (DOPMYITBI
BEILIECTB

123 Kpucrannuyeckue u amopdHbie BemecTBa

124 TUMbl KPUCTATUTHUECKUX PEHIETOK U UX
XapaKTePUCTUKU
[IpuanHbI MHOTOOOpa3Us BEIIECTB,

125 3aBHCUMOCTH CBOMCTB BEIIISCTB OT COCTaBa U
CTpOCHUS

126 CreneHb OKUCIIEHUS

127 OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU

128 XuMHYecKre dJIEMEHTBI — OKUCIHTEIN U

BOCCTaHOBHUTCIIU




CocraBiieHUE ypaBHEHUN OKUCITUTEIBHO-

129 BOCCTAHOBUTEJIBHBIX PEAKIIHA, METOJT 1
3JIEKTPOHHOTO OaaHca
Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,

130 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BellecTBa, 00bEMY, Macce peareHToB WIH
MPOJYKTOB PEAKIIUU
Brrunciienus npocrenieid MOJEeKyJISpHOM

131 (opMyITBI BemIeCTBa MO NU3BECTHBIM 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB

132 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

133 KonTponbnas paborta Ne 5 o reme 1
«CTpoeHne aroma. XUMUYECKas CBS3b)

134 PesepBHblIit ypok

135 PesepBHblit ypok

136 PesepBHEIi ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypes:
1 CtpoeHue aToMOB 1
[TocnenoBarenbHOCTh 3aI10JIHEHUS
2 INEKTPOHHBIX OPOUTAICH ATOMOB MaJIBIX 1
MIEPUOJIOB
3 OCoOEHHOCTH 3aTIOTHEHUS SJIEKTPOHHBIX 1
opOuTaneil aToMOB OOJIBIINX IEPHUOIOB
4 CreneHb OKUCIIEHUS U BaJICHTHOCTD
5) Buapl xumuueckoit cBA3u
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
6 MeXaHH3M 00pa30BaHUs KOBAJICHTHON 1
CBA3U. MexXMOIeKyIsIpHbIE
B3aUMOJICVCTBHUS
THUIBI KPUCTAIUIMYECKUX PEIIETOK,
7 0COOEHHOCTH CTPOCHMS KPUCTAIITMUYECKUX 1
pemeToK
3aBHUCHMOCTbH CBOMCTB BEILIECTBA OT TUIIA
8 KPUCTAJUTMYECKOM pEeIIETKH U BUIA 1
XUMHUYECKOH CBS3U
9 Kaccudukanms XuMruaeckux peakiuii mo 1
pPa3IUYHBIM MPU3HAKAM
10 DHepreTuka XUMUYECKUX PEaKLUi. 1

TennoBo# 3 PeKT XUMUIECKON peaKIuu




11

3akoH ['ecca 1 ero ciaeacTBus

12

BeranciieHust mo TepMOXHUMHYECKOMY
YPaBHEHHIO PEAKINH: TEIIOBOTO P deKTa
XUMHUYECKOHN PEAKLUU 10 KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
pOpEearupoBaBIIEro HiIH
o0pa3oBaBLIErocs BeIeCTBA

13

14

[TonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. 3aKoH JIeHCTBYIOIINX Macc
Oueprus aktuBanuu. [lonsTue o karanuse.
®depmeHThl. THTHOUTOPBI.

15

@akTOpBI, BIUSAIOIINE HA CKOPOCTh
XUMHYECKON peaKIu

16

17

18

IToHsATHE O XUMHYIECKOM paBHOBECHUH,
npuHuun Jle [Hlatense

CDaI(TOpLI, BJIMAOIIKUC HA COCTOSAHUC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/Ie BO3MOXXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B
PA3JIMYHBIX YCIIOBUAX

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

19

BaxHble OKHCIUTEIIH ¥ BOCCTAHOBUTEIIH.
HepMaHr aHaT KaJlusia

20

CBolicTBa MPOCTHIX BEIIECTB — METAIOB
1 HEMETAJJIOB, KHCJIOT B COJIEH — B CBETE
MPEACTABICHUI 00 OKUCITUTEIHHO-
BOCCTaHOBHUTEJIbHBIX PEAKIUAX




[Tpaktuyeckas padora Ne 1. Pemenue
HKCTIEPUMEHTANIBHBIX 337134 [0 TeMe

21 «OKHCIUTENBHO-BOCCTAHOBUTEIbHbBIE
peaxIum»
Konrtponsnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKHX peaKLuii»

93 PacTBOpeHune kak (U3NKO-XUMHUECKUI
rporecc

24 DNEeKTPOIUTHI U HEAJIEKTPOJIUTHI

25 Teopust 3neKTPOAUTUUECKON TUCCOLMALINN

26 HonHoe npou3BeicHue BOIBI.
Bonoponnslii nokasarenb

97 DNEeKTPOIUTUYECKAsT AUCCOLUALUS KUCIIOT,
OCHOBAaHUH U COJIeH

28 Peakuuu nonsoro ooMeHa
CBOICTBa KHCIOT, OCHOBAaHUU H COJICH B

29 CBETe MpeicTaBleHu 00
ANEKTPOIIMTUYECKON JUCCOLUALIUU

30 KavecTBeHHBIE peakIiui Ha HOHBI
ITpaktuyeckas padora Ne 2. Pemenue

31 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«DIIEKTPOIUTUYECKAs TUCCOLIMALIMS

32 I'mpponus conent

33 Honnbie ypaBHEHUS THAPOIN3A COJICH
ITpakTuyeckas padora Ne 3. Pemenue

34 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME

«I'unponus conen»




BrrunciaeHus Maccel MMpoaAYyKTa pCakKuu I1mo
H3BECTHOM Macce OAHOI'0O U3 NCXOJHBIX

35 BEILIECTB, B3STOTO B BUJIC PAaCTBOPA,
COJIEp>KaIlero OnpeenéHHYI0
KOHIIEHTPALIUIO PACTBOPEHHOTO BELIECTBA
Konrtponsnas padora Ne 2 o Teme

36 «DIIEKTPOIUTUYECKAs IUCCOIMALINSL.
XUMUYECKUE Peaklui B PACTBOPAX)»

37 OOm1ast xapaKTepUCTHKA HEMETAIUIOB

38 OO01as xapakTepuCcTUKa raJloreHOB

39 XHUMHUYECKUE CBOKMCTBA IaJIOT€HOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

40 Xnopooaopon. ComnsiHasi KUCIIOTa
[IpakTuueckas padbora Ne 4 o Teme

41 "ITony4eHue CONTHON KUCIOTHI, H3yUYeHUE
e€ cBoiicTB"

42 [ToHsITHE O KUCIOPOACOIEPHKAIIUX
KHCIIOTaX XJIOpa M UX COJISIX
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

43 peaKIuii, eCIIu OJIUH MX PEarcHTOB JaH B
M30BITKE

44 Baxwnerime coeMHEHUs XI0pa U UX
HAXO0XJICHUE B IPUPOJIE

45 OO6mrast XxapakTeprucTruKa 3J1eMeHTOB VIA-
TPYIIIIBI

46 CtpoeHue U CBOWCTBA IPOCTOTO BEIIECTBA
cepbl. AJUTOTPOITHBIC MOIU(DHUKAIIH CEPBI

47 CepoBonopo, ctpoeHne, (pu3nIecKue u




XUMHYECKHE CBOMCTBA

48 Oxkcuapl cepbl

49 CepHucras KuciaoTa u e€ coliu.

50 CepHas KUCIIOTa B €€ COITU

51 [IpoMbllIEeHHOE TTOTyYE€HUE CEPHOM
KHCIIOTBI
Haxoxaenue cepbl v €€ CoOeTMHEHUH B

52 pupoe. XUMUIECKOE 3arps3HEHUE
OKpY>Karollen cpelibl COEqUHEHUSIMU CEPbI
Brruncnenus Maccbl IpoayKTa peakiiu 1o

53 M3BECTHOM MaccoBoi (00bEMHOI) J0J1e
(%) ero BBIXOAA OT TEOPETUICCKU
BO3MOYKHOT'O
Brruucnenus maccoBoit (00bEMHOM) 105TH

54 (%) BBIXOJa IPOJIYKTA PEAKIIMHU T10
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOIYKTA PEaKIINN

55 OO01mas xapakTeprcTUKa 31eMeHTOB VA -
TpYIIIBI

56 A30T, pacIpOCTpaHEHUE B MPUPO/IE,
(bu3nuecKkrue U XUMHUYECKIEe CBONCTBA

57 AMMUaK, ero GU3NYECKUe U XUMUICCKHE
CBOICTBA

58 Conu ammoHUS
[IpakTuueckas pabora Ne 5 o Teme

59 "IlonydyeHre aMmmMuaKa, U3y4eHue ero
cBOMCTB"

60 Oxkcwuaet azota (I, I, 111, IV, V)




61

Asotucras kuciaora. A30THasI KUCIIOTa

62

63

[IpoMblIeHHOE TTOTyYeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPY KaIOIIEH Cpelibl
COETMHEHUSIMH a30Ta

64

docdop, amnoTponHbIe MOAN(PHUKAIINN
dbocdopa

65

66

67

Oxcunpt pocdopa (111, V) u pochopras
KHCJIOTa

[ToHsATHE O MUHEPATBHBIX YIOOPEHUSX.
3arpsi3HEHUE MPUPOTHBIX BOAOEMOB
COCTMHEHHMAMU a30Ta U Gocdopa
VYrnepon, ero aquioTpomnHbIe MOAU(PUKAITII
U CBOMCTBA

68

Oxcunsl yriaepona, ux Gu3nveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUICCKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM
yraepona (IV)

69

70

[IpakTuueckue padotsl Ne 6 o Teme
"[MTonyuenune oxcuna yraepoaa (IV) u
W3y4YEHUE €ro CBOMCTB"

YroapHasg KUCIIOTa U €€ COJIU

71

[TepBoHavanbHBIC TOHATHS 00
OPraHMYeCKHUX BEIIECTBAX KaK O
COEAMHEHHUSX YIIIepoa

72

[IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U
UX pOJIb B OBITY U IPOMBIIIJIEHHOCTH




73

ITousTHe 0 OUOJIOTUYECKH BaXKHBIX
OpPraHMYECKUX BEIIECTBAX — JKHPaXx,
OelKax M yrieBojax

74

75

76

Kpemnuuid, ero ¢puzndeckne 1 XUMHYECKUE
CBOMCTBA

Oxkcua kpemnus (IV), kpeMHueBas
KHCJIOTA, CHITUKATHI

bop. bopHas kucnora

77

[IpakTuueckast pabora Ne7. Pemienue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxknelmme HeMeTalIbl U UX
COCIMHEHMS

78

Brruncnenus maccol (00b€Ma; H.Y.)
MIPOIYKTa PEAKLIMK 110 JAHHOU Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COZIepIKAIIEeTO OTPEICIEHHYIO MACCOBYIO
JIOJTEO TIPUMECEH

79

80

81

Kontponsnas padora Ne 3 o Teme
«BaxHennme HeMeTaJlIbl U UX
COETUHEHUS»

OO01mas xapakTepruCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU UX
nonoxenus B [ICXD JI.1. Menaeneera

Mertannsl A- u b-rpynn

82

Mertannndeckast CBSI3b M METaJUIMYECKast
KpUCTAJITINYECcKast pelérka. 3aBUCUMOCTh
(bU3MYECKUX CBOWCTB METAIIJIOB OT
CTPOEHUS KPUCTAIIIIOB




83

OGH.II/IC XMMHYECKHE CBOMCTBA METAJIJIOB

OO6mmue crmocoOb! MOTYyYEHUST METaJLIOB,

84
Metamutyprusi. CriiaBsl
DIIEKTPOJIM3 PACIIABOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CIIOCOOOB MOJTyYCHUS
METAJIJI0B

86 BrruncneHus mo ypaBHEHUSM JISKTPOIIU3a
pacIuiaBoB U pacTBOPOB BEIIECTB

87 [TonsiTHe 0 KOPPO3UM METAIIIIOB
Brruncienus coctaBa cMecel ¢

88 WCIIOJIb30BAaHUEM PEIICHUS CUCTEM
ypaBHEHUH

89 PaznmmuHble TUIBI BEIYMCIICHUHN 110
YPaBHCHHUSIM XUMHUYCCKHUX PEAKIIHIA

90 Metainstr A-rpymi. [enounsie MeTaib

01 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAIIJIOB

92 Oxcupl U TUIPOKCHIBI HATPUS U Kallust

93 [llen1oyHO3eMEIBbHBIC METAJLIBI

94 Baxxneinmnme coemMHEHNS KaJIBITHS,
CBOMCTBA, IPUMEHEHNE

95 JKEcTkocTh BOABI M CIOCOOBI e€
yCTpaHEHUS
ITpakTuyeckas padora Ne 8 o Teme

96 "JKECTKOCTh BOJBI U METOJHI &€

ycTpaHeHHs"

97

AmroMusni




AMpoTepHbIE CBOIICTBA OKCHJIA U

%8 TMJIPOKCUIA ATFOMUHUS

99 OO01mmas xapakTepucTHKa METaioB b-
rpymi (T0OOYHBIX TOATPYIIIL)

100 IlepBoHauabHBIE NPEACTABICHUS O
KOMILIEKCHBIX COETUHEHUAX

101 Menp u cepebpo

102 IIpencraBnenus 00 aMMHaYHbBIX
KOMIUIEKcax cepedpa u Meau

103 Huak

104 AmdoTepHbIe CBOWCTBA OKCHA U
THJIPOKCH/IA IITHKA

105 XKeneso

106 Oxcupl, TIpOKCcH b U conu xxene3a (1) u
xenesa (111)

107 UYyryH u cTanbp — CIUIaBbI JKele3a
ITpakTruyeckas pabora Ne 9. Pemenue

108 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHeiie MeTauIbl U UX COCTUHEHUS
Beruucnenus cocraBa cmecen ¢

109 WCTIOJIH30BAHUEM PEIICHHS CUCTEM
ypaBHEHUH

110 PaznuuHble TUTIBI BBIYUCIIEHUN 110
YpaBHEHHSIM XHMAYECKUX PEaKITHii

111 Kontponsnas padora Ne 4 o teme
«BaxxHeiie MeTauIbl U UX COCTUHEHUS

112 be3zonacHoe ncnoab30BaHKE BEILECTB U

XUMHUYECKHUX PEaKIHii B ObITY




113

HoBblie maTepualibl 1 TEXHOJIOTHUH.
[TpUHIUTIBI «3ETEHON XUMUKY

114

115

XuMus 1 310pOBbE

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpensl. [lonstue o npeaensHO TOMYCTUMON
koHneHtpanuu Bemects (I1/1K)

116

DKOJIOTUYECKHE MTPOOIIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMU yTJepoja, a30Ta, Cephl,
TSOKENBIX MeTanaoB.Poab XxumMuu B
PEIICHUH YKOJIOTHYECKUX TPoOIeM

117

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XUMHUYECKUX DJIEMEHTOB B CBETE
TEOPUHU CTPOEHUS aToMa

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHUYECKUX AJIEMEHTOB M UX COCTMHECHHI
B IIEPHOJIaX U TPYIIIAx

Crpoenue BeniecTBa B TBEPAOM, KUIKOM U
ra3o00pa3HOM COCTOSTHUU. Buibl
XUMHYECKOH CBSI3H

Krnaccudukanus XuMHUECKUX peakIuii Mo
Pa3TUYHBIM MPU3HAKAM

121

[IporHo3upoBanre BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAILICHUI B
Pa3IMYHBIX YCIOBUSIX Ha OCHOBE
MPEICTABICHUI XUMHUYECKONH KHHETHUKU U
TEPMOJMHAMUKH.

122

XHUMUYECKUE PEAKIIMU B PACTBOPAX.
I'maponus coneit




CBoiicTBa KMCJIOT, OCHOBAHHI U COJICH B

123 CBETE MPEICTABICHUI 00 1
AIIEKTPOJIUTHYECKON JUCCOIHAITIT

124 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1
peakiuu. DIEKTPOIIU3.
[IpakTrueckas padota Ne 10. Pemenne

125 AKCIICPUMEHTAIIBHBIX 33724 110 TEME 1 1
«XUMMHYECKHUE PEAKLIHI
[Ipaktrueckas padora Ne 11. Pemenue

126 AKCIICPUMEHTAIIBHBIX 337124 110 TEME 1 1
«MertaJbl, HeMETaUThl U UX COCTUHCHUS

127 PesepBHbIit ypok 1

128 PesepBHbIil ypok 1

129 PesepBHBIi ypok 1

130 PesepBHEIiT ypok 1

131 PesepBHbIil ypok 1

132 PesepBHBIi ypok 1

133 PesepBHbIil ypok 1

134 PesepBHBIi ypok 1

135 PesepBHbIil ypok 1

136 PesepBHEIIT ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM TPOT'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yjabTara
1 ITo Teme: «IlepBoOHaYaNbHbIE XUMUYECKUE ITOHITUSD)
pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX TIOHSATHI: aToMm, MOJEKyJa,
XUMHUYECKHM DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
11 MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJIIPHBIA 00BEM,
XUMHAYECKast peakius, KiacCu(UKaIUs PpeaKiuil: peakuu COCTUHCHUS,
peakuuu pa3joKEHUs, pPeakUUu 3aMEleHUus, peakuuu OOMEHa, 3K30- U
SHJIOTEPMHUUYECKUE PpPEaKIHH, TEeIuIoBOM J(P(dEeKT peakuu, pacTBop,
MaccoBast 10Jis BellecTBa (MIPOLIEHTHAs KOHIICHTpAIlKsl) B pacTBOPE
12 WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHUMHUYECKHUX TOHATHH U
' MPUMEHSATH 3TU MOHATHUS IIPHU ONMKUCAHUH BEIIECTB M MX MPEBPAIICHUI
13 MCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY ISl COCTaBJICHHs ()OpMYIT BEUIECTB
' Y YPaBHEHUIN XUMHYECKUX PEaKINil
14 pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKoHa ABOrapo
1.5 OTPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEUHEHHSIX
16 KIacCU(PUIIUPOBATh XUMHUYECKHE peakuuud (M0 YHCIy H  COCTaBy
' YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, MO TEIIOBOMY A (heKTy)
1.7 BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB
18 BBIUUCIIATh MAacCOBYIO JIOJI0 XMMHYECKOrO JJIeMeHTa 10 (¢opmyIe
' COEIMHEHHH,
1.9 BBIUHCIISTH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAy4YHbIE METObl TO3HAaHHS — HaONI0JICHNUE,
' U3MEpeHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pealIbHbII U MBICJIEHHBIH)
2 ITo Teme: «BaxHelme NpeICTaBUTENIM HEOPTaHUYECKUX BEILIECTBY
21 PacCKpbhIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TOHSITHH: OKCHI, KHCIIOTa,
' OCHOBaHHE, COJIb
59 ONpEAENATh IPUHAMISKHOCTh BEUIECTB K ONpPEIEIEHHOMY Kiaccy
' COEIMHEHH 10 hopMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
24 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOICTBA BEILECTB

Pa3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC NPUMECpaMU MOJICKYJIAPHBIX




YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIUU

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUsS XMMHYECKUX IIPEBPAILlCHU B
Pa3IMYHBIX YCIOBUSX

CJIeI0BaTh IPaBHUJIaM IOJIb30BAHMS XUMUYECKOM MOCy10i U 1a00paTopHbIM
o0opysoBaHueM, a Takke ImpaBwjiaM OOpalleHUus C BelleCTBaMH B
COOTBETCTBUM C HUHCTPYKUHUSMHU [0 BBINOJIHEHHUIO J1a0OPATOPHBIX
XUMHYECKUX OTBITOB IO TOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposa M KHCIOpPOJA), NMPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHOM
MacCOBOM JI0JIEM PacTBOPEHHOIO BEIECTBA, IJIAHUPOBAThb M IIPOBOJUTH
XMMUYECKHE OSKCIIEPHUMEHTHIIIO PACMO3HABAHUIO PACTBOPOB INEIOYEH H
KHCJIOT C TMIOMOIIBIO HHIUKATOPOB (J1akMyc, heHondTanent, METHUIIOPaHK U

JApyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU peaKkIuu

ITo teme: «llepuoanmyeckuii 3akoH u Ilepuoauueckas cucteMa XUMHYECKUX
sanementoB [[. WM. MenneneeBa. CTpoeHue aToMOB. XHMMHYECKasl CBS3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUMY

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX TTOHATHH: AApo  artoma,
3J'IeKTp0HHBII71 cliou aToMa, aTOMHasa Op6I/ITaJ'IB, paanyc atoMa, XUMHUYCCKasA
CBA3b, [oJsIpHasa u HCIIOJIIPpHAA KOBAaJICHTHAaA CBA3b,
QJICKTPOOTPpULIATCIbHOCTb, HOHHAsA CBA3b, MOH, KATHOH, AHWOH, CTCIICHbL
OKHCJICHHUA

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOnauuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHMX JJIEMEHTOB: pa3IWyaThb TIOHATUS  «TJaBHAs
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpymnmna)y, «mansie» u
«OoJBIINEY TIEPUOJIbI

3.4

3.5

3.6

packpbeiBaTh  cmbici  Ilepuonmueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHE IEPUOANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX IEMEHTOB OT UX MOJI0KeHMs B [lepronnueckon cucreme

COOTHOCHTH 0003HaueHUsl, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrtemMa XxuMuueckux oaeMeHToB JI.MI. MeHnneneeBa» ¢ 4HCIOBBIMHU
XapaKTEepUCTUKAMU CTPOCHMS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M
3apsn  sapa, oOOIlee YUCIO IEKTPOHOBHM  pacHpeielieHHe HX 10
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCINHCHUAX

3.7

9 KIIACC

ONpeAensaTh BHJ XHUMHYECKON CBsi3M (KOBaJeHTHAass M  HMOHHAas)B
HEOPraHWYECKUX COETMHEHUSX




Kon
NpoBepsieMoro
pe3yabTara

1

11

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

pacKpbpIBaTh  CMBICII ~ OCHOBHBIX XMMHMYECKUX IOHATHI:  pacTBOD,
BIEKTPOJIUTHI, HEATEKTPOIUTHI, JIEKTPOJIUTUYECKAS JUCCOLUMALIMS, PEAKIIUN
MOHHOTO OOMEHa, KaTaiu3aTop, XUMHUYECKOe paBHOBEcHE, OOpaTHMbIe U
HEOOpaTUMbIE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIE PEAKIIHHU,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIN,
aM(pOTEpHOCTh, XUMHYECKAsI CBSI3b (KOBAJICHTHAS, HOHHASI, METAJUTHYECKAs),
KpUCTAJUIMYECKas PeIIETKa, CILUIaBbl, CKOPOCTh XUMUYECKON PEaKLUU

1.2

1.3

14

HIUIIOCTPUPOBATL  B3aUMOCBA3b  OCHOBHBIX XHMMHUYCCKHX MOHATHH U
MIPUMCHATDH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaHICHI/Iﬁ

COCTAaBJIATh ~ YPABHEHHS  AJICKTPOJUTUYCCKOH  JIUCCOLMUAIMHM  KHCJIOT,
IeJI0Yel U COJICH, MOJHBIC W COKPANIEHHBIC YPAaBHEHHsI PEaKIMii HOHHOTO
oOMmeHa

PaCKpPbLIBATb CYHIHOCTDb OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA IJICKTPOHHOI'O 0ajaHca 3THUX peaKL[I/Iﬁ

1.5

2.1

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

IIo Temam: «HemeTamnabel W uX CcoeOUHEHHUS» W «MeTamiabl U HX
COCIUHCHUA

XapaKTepu30BaTh (OMUCHIBATh) OOIMME W CHEeNU(DUICCKUE XHUMHUYECKUE
CBOMCTBa TMPOCTBIX M CIOXHBIX BEIIECTB, MOJITBEPXKIAsi OIKCAHUE
puUMepamMu MOJIEKYJSIPHBIX W HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKnui

2.2

COCTaBJIATL YPAaBHCHUA peaKHHﬁ, MOATBCPKAAOIMINX CYHICCTBOBAHUEC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTHM OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHX TMPEBPAICHUNA B Pa3IMYHBIX
YCIIOBHSIX

CcJIeZIoBaTh MPaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCY0i U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBuiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HWHCTPYKIMSMU IO  BBIMOJHEHUIO JIaOOPAaTOPHBIX
XUMHYECKHX OIBITOB IO TIOJTYYCHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIOoro ras3a)

MPOBOANTH PEAKIUU, MOATBEPKAAIONINE KAYEeCTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPUA-, OpPOMHUI, HOIHI,
kapOoHat, docdar, cuiamkar, cyiabpaT, THIAPOKCUIUOHBI, KATHOHBI
aMMOHHMSI, WOHBI HM3Yy4EHHBIX METAJUIOB, TPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHHYECKUX BEIIECTB

ITo Teme: «XHUMHsI U OKpY:KArOIIast CPenar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux mnonstui: I[IJIK Bemectsa;




KOpPPO3Hs METAJIOB

3.2

MPUMEHSTh OCHOBHBIC ONEPAIlUU MBICIIUTEIBHON JEITCIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, 00OOIICHNE, CUCTEMATHU3AIINIO, BBISBIICHUE TPUINHHO-
CIIEICTBEHHBIX CBS3CH — I U3YYCHUS CBOWCTB BEIIECTB U XUMHYECKHX
peakiuii; eCTECTBEHHOHAyYHbIE METOJbI TIO3HAHHWS — HAOIIOJIEHUE,
U3MEpPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBII )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Ponb XMMHM B KU3HU 4YeIOBeKa. XUMHUS B cUCTeMe Hayk. Tena u
BellecTBa. Gu3nuecKkue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB
Ilonatue o Meromax HO3HAaHMS B XMMHUH. YHCThle BemiectBa M cMmecH. CIocoObl
pazzaeneHus cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 31eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie u ciioxHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUeHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX JJEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocurensHas aroMHas Macca. OTHOCHTCILHAS
MOJICKYJIIpHAas Macca. MaccoBas 011 XUMHYSCKOro 3JIEMECHTA B COCAUHCHUU

KomuuecTBo BemectBa. Moabs. Monsipaas Macca. B3anMocBs3b KOJIMYECTBa, MAaCChl U
yHuclia CTPYKTYPHBIX €OUHUI] BemlecTBa. Pacu€rel mo ¢opmynaM XHMHUYECKUX
COETUHEHUN

du3nyecKkrue U XMMUUYECKHE SIBJICHUS. XMMHUUECKas peakiusa U e€ MpU3HaKu. 3aKOH
COXPaHEHHUS MACChI BeIIeCTB. XuMuueckue ypapHenus. Knaccudukamnms XuMudeckux
peaknuil (CoeuHEHus, Pa3I0KEeHUsI, 3aMEIICHHUs, OOMEeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH, € MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOparieHus ¢ 1abopaTOpHbIM 000pYI0BaHUEM,
U3yyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 0Opa3llOB HEOPraHWYECKUX BEIIECTB,
HaOmoneHne Qu3nvecknx (MIaBJICHHE BOCKA, TasHUE IIbJa, pacTUpaHHE caxapa B
CTYNIKEe, KWIIEHUE U KOHJEHCAIUs BOJbI) M XHUMHUYECKUX (TOpPEHHE CBEYH,
MPOKaIMBaHWE MEIHON MPOBOJIOKH, B3aWMOJEWCTBHE Mella C KHCIOTOHN) sBICHUM,
HaOJlO/IeHUe W  ONHCaHWE [MPU3HAKOB MPOTEKaHUS XUMHUYECKHX  PEaKIuil
(paznoxenue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOpUIOM Oapus,
paznoxkenue ruapokcuna menu(ll) mpu HarpeBaHum, B3aMMOJIEHCTBHE >Kele3a C
pactBopom comu menu(Il), m3yuenue crnocoOGOB pazzeneHus cMeceil (C MOMOIIbIO
Mariura,  (QuiIbTPOBaHWE,  BbIIAPUBAHME, JAUCTWUIALMSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHOW COJNM, HAONIOJEHHE U OMNHMCAaHUE pPe3yJIbTaToB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MoJelel MOJIeKyI (IIapoCTePKHEBBIX )

2.1

Baxnerime npencTaBuTeN HEOPraHUYECKUX BEILIECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxnenue kucinopoaa B nmpupojie, Gu3HdecKue U XMMUIECKUE CBOMCTBA (peaKiuu
ropenusi). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MONydeHHUs KHCIOpOAa B
naboparopun M TpoMbllIeHHOCTH. KpyroBopor kucnopoga B mpupoge. O30H —




AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

2.3

2.4

TeroBoli 3GPEeKT XMMUUECKOH pEaKkUUH, TEPMOXUMHYECKHE YPaBHEHHS, JK30- H
SHJOTEPMHUUYECKHE pEaKIMH. TOIUIMBO: Yrojdb W MeTaH. 3arps3HEHHE BO3yXa,
yCUJICHHE TapHUKOBOTO 3¢ ekra, pazpyiieHne 030HOBOTO €05

Bonopon — asnemMeHT W mpocTtoe BemiecTBo. HaxosxIeHue BoAopola B IPHPOJE,
(bu3nvecKre 1 XUMHYECKUE CBOICTBA, IPUMEHEHHUE, CIIOCOOBI Mony4eHHs. KHCoTs! 1
cosn

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBoputens. PactBopel. HaceleHHbie u
HEHACBIICHHBIE PAacTBOpPHlL. PacTBOpuMOCTh BemecTs B Boje. MaccoBas noust
BELIECTBA B pacTBOpe. XUMHUYECKHE cBOMCTBA BOAbl. OcHOBaHusA. Poiib pacTBOpOB B
IPUPOE M B JKU3HM ueioBeka. KpyroBopoTr Boabl B NpUpOJE. 3arpsi3HEHUE
IPUPOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOIHBIX BOL

2.6

Krnaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kiaccudukarus OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitarypa okcuoB. @u3nuecKue 1 XUMUYECKHE CBOMCTBA OKCUIIOB. [lonmyyenue
OKCHJI0B

2.7

2.8

2.9

OcHoBanus. Knaccudukamuss ocHOBaHWM: MENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBaHuii. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnorel. Knaccudukanus xucnor. Homenknatypa kucinor. Pusuueckue u
XUMHUYECKHEe cBoiicTBa KucioTr. Psaa axtuBHoctm wMerannoB H.H. bekerona.
[Tonyyenue kucnot

Comu. Howmenknatypa coneil. ®dusnueckue M XHMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHNYCCKUX COCI[I/IHGHI/II\/JI

XUMUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE OMpEeNIeHNEe COJAEpKaHUsSI KUCIOPOJa B
BO3lyXe, MOJy4YeHHe, COOMpaHHe, PaclloO3HABAaHUE M HU3YYEHHE CBOMCTB KHCIOPOA,
HaOIt0/IeHNe B3aWMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus ropeHus (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMu OKCHIOB M OTHCaHUE
UX CBOWCTB, IMOJIydeHHE, COOMpaHKe, paclioO3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOIA
(ropenue), B3aummojencTBue Boaopona ¢ okcugoMm  meau(Il)  (Bo3MoxkHO
WCIIOIb30BaHUE BUIEOMATEPHAIIOB), HAOII0IeHHE 00pa3IloB BEHIECTB KOJUYECTBOM |
MOJIb, HCCIEOBaHHE OCOOEHHOCTEH pACTBOPEHHsI BEIIECTB C  Pa3IHYHON
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpPENeIEHHOW MaccOBOM Joneit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHME BOABI C MeTaUlaMU (HATPHEM U
KaJblieM) (BO3MOXKHO HCIOJIb30BaHUE BUIECOMATEPHAIIOB), OMPEICICHUE PACTBOPOB
KHCIOT H TIEeJoYed ¢ TIOMOIIbI0 HMHIUKATOPOB, HCCIEOBaHUE 0Opa3IoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHWE WU3MEHEHUS OKpPACKH
WHIMKATOPOB B PAcTBOpaxX KHUCIOT W MICNIOYeH, M3ydeHUE B3aWMOJCUCTBUS OKCHIA
menu(Il) ¢ pacTBOpoM CEepHOM KHCIOTHI, KHCIOT C METaJUIaMH, peaKIui
HEHTpaTU3allii, TOJIyYeHUE HEPaCTBOPUMBIX OCHOBAHWM, BBITECHCHHE OJIHOTO




MeTaJula JPYyruM U3 PacTBOpPA COJIM, PEIICHHE SKCIEPUMEHTAbHBIX 3a7ad MO TEeMe
«BaxHeime KJ1acchl HEOPraHUYECKUX COCAUHEHUI

3.1

3.2

3.3

3.4

3.5

[Iepnonnueckuit 3axkoH u [lepuoanueckas cucteMa XMMUYECKUX d1eMeHToB [[.1.
MenneneeBa. CTpoeHue aToMOB. XUMHUUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTHe O rpymnmax
CXOJHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMEIbHBIE METaIbl, TaJIOreHBbI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOpbIe O00pa3yroT aM(pOTEepHBIE OKCUABI H
TUJIPOKCH/IbI

[lepuonuueckuii 3akoH. Ilepuommueckasi cucrema XuUMUYecKux sieMeHtoB J[.U.
MenpneneeBa. Koporkomepuoanas u jaiuHHonepuonaHas ¢opmel Ilepuogudeckoit
cuctembl xumuueckux oanemeHTtoB JI.W. Mengeneesa. Ilepuoapl u  rpymnmbl.
Du3NUeCKuil CMBICI OPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIHI 2JIEMEHTA

Ctpoenne atomoB. CoctaB aTroMHbIX siaep. M3orombl. OnektpoHsl. CTpoeHHE
AJICKTPOHHBIX 000JI0YEK aTOMOB TEepBbIX 20 XMMUYECKUX AJIeMEeHTOB [lepuomnueckoi
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTHKa XHMHYECKOIO OHJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [I.1. Menaeneena

3aKOHOMEPHOCTM  M3MEHEHUs  paauyca aTOMOB  XHMHMYECKHX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUNIMYECKUX CBOMCTB IO TpyINlaM U NepuojaM. 3HAUYEHUE
[lepuonnueckoro 3akoHa u Ilepuonnueckoid CUCTEMbl XMMUYECKUX 3JIEMEHTOB JUIsS
pa3BuTus Hayku U npakTtuku. .M. MenaeneeB — yu€Hblii U IpakJaHUH

Xumuueckasi  cBa3b.  KoBasieHTHas  (mosisipHasl W HEMOJIApHAsi)  CBA3b.
DIEKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b

3.6

3.7

Crenenbs okuciieHus. OKUCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. HpOIIGCCI)I
OKHCJICHUS U BOCCTaHOBJICHUA. OKUCIUTENIN U BOCCTAHOBUTEIIH

XUMHUECKUI HKCIEPUMEHT: H3ydeHHe 00pa3lioB BEIIECTB METAJUIOB U HEMETAJIOB,
B3aMMOJECICTBUE TMAPOKCUIA [IMHKA C PaCTBOPAMU KUCIIOT U ILEI0YEH, TPOBEIECHUE
OIIBITOB, MJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN
(ropeHue, peakliuy pa3iokKeHHs], COeIMHEHNUS )

9 KIIACC

Kon
1

11

1.2

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema XxuMuueckux siemeHToB [[.H.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XAMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIO0B, KAJIUS, KLU U UX COCIUHEHUH B
COOTBETCTBUU C TMOJIOKEHHEM JJIEMEHTOB B IlepHoanUecKol CUCTEME U CTPOECHUEM

HUX aTOMOB

CTpOCHI/IC BEILIECTBA: BUALI XHUMUYECKOH CBSI3U. THIIBI KPUCTAITNINICCKUX pCIJ_IéTOK,




1.3

1.4

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM pEIIETKM W BHJIA
xumuueckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIECTB
(MexIyHapoJHasi U TpUBHAJIbHAs1). XUMUYECKUE CBOICTBA BEILIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKHX pEaKkIHUi MO pa3iMYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEAKIIUH BEIIECTB, MO TeIIOBOMY 3 (deKTy, 0 U3MEHEHHUIO
CTEMEeHEW OKHUCIEHUS XMMHYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKlUu, TePMOXUMUYECKUE yYpaBHEHUSI.
[TonsiTve 0 CKOPOCTU XUMUYECKOMN peaKiuu

[lonartue 006 oOpaTUMBIX U HEOOPATHMBIX XHMHYECKHX peakiusax. [lonsarue o
TOMOTE€HHBIX M TETEPOTEHHBIX peaknusx. lloHsATHEe O XUMHYECKOM pPaBHOBECHH.
@dakropsl, BIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUH H  IIOJIOKCHUE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHCIUTEILHO-BOCCTAHOBHUTEIIbHBIE pcaKkuuu, BHCKTpOHHBIﬁ OajlaHC OKHUCIHUTEIHHO-
BOCCTAHOBUTEIbHOM  peakumu.  CocTaBieHHWE  YpaBHEHUW  OKHUCIHUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb30BAHUEM METO/a JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEIJIEKTPOJIMTHI.
Kartnonsl, anmonsl. MexaHu3M JUCCOLMALMU BELIECTB C PA3JIMYHBIMUA BHJIAMHU
xumuueckor cBs3u. Crenens auccouuanuu. CunbHble U cialOble 3JIEKTPOJIUTHI.
Peakuuu noHHOro oomeHa. Y ciaoBus IpOTEKaHUs peakliMii HOHHOTO OOMEHa, MOJIHbIE
Y COKpalI€HHbIEC MOHHBIE YpaBHEHU peakuuii. CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEH
B CBETE€ MpEACTaBICHUN 00 »HIIEKTPONIUTHYECKOM nucconuanuu. KadecTBeHHbIE
peakuuu Ha HoHBL. [loHATHE O rMApOIN3E conen

1.7

XVUMHUYECKUI 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPUCTANINYECKUX PEIIETOK
HEOpPraHMYECKUX BEIECTB — METAJVIOB U HEMETAJUIOB (TpaduTa U aamasza), CIOKHBIX
BEIIECTB (XJIOpUAA HATpHs); HCCIEOBAHHWE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOMH
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DaKTOPOB; UCCIIEOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpoOIlecca JAUCCOLHUAIMM KUCIIOT, IeJoue u cojel (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHAIIOB); TPOBEJIEHUE OIbBITOB, WJUIIOCTPUPYIOIIUX
NpU3HAKU MPOTEKAaHUsl peaklMil HOHHOro oOMeHa (0Opa3oBaHME OCaJlKa, BbIACIECHUE
rasza, oOpa3oBaHHE BOJbl); ONBITOB, WIUIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuid (TOpeHHe, peaKkIuu pas3sIoKEeHUs, COECTUHEHUS);
pacro3HaBaHUE HEOPraHMYECKHX BEILIECTB C IOMOIIBI0O KaueCTBEHHBIX PEaKIUil Ha
VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a]a4

2.1

2.2

Hemeramie! 1 ux COCINMHCHUA

OO0mast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbBIE
crerieHd okucineHus. CTpoeHHe W (QU3UUECKUE CBOICTBa MPOCTHIX BEIIECTB —
TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha IpUMeEpe XJopa (B3aUMOJECHCTBUE C
MeTaJulaMH, HeMeTajulaMH, mienoyamu). XiopoBopopoa. CoinsHas —KHUCIOTa,
XUMHYECKHE CBOMCTBA, OJIy4eHUE, TpUMEHEHUE. JleiicTBrE XJ10pa U XJI0pOBOIOPOIA
Ha OpraHu3M 4eoBeKa. BaxkHelre XJI0puasl U UX HaXO0XKACHUE B IPUPOAE

OO6mas xapakTepucTtuka 31eMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,




XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MYECKHE CBOMCTBAa MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbIE MOAU(GUKALUUA KUCIOPOAA U CEpBHI.
XuMuyeckue cBoicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (PU3NUECKUe U XUMUYECKUE
cBoicTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUAO0B. CepHast KUCIOTa,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMe Kak MpeICcTaBUTENs Kilacca KHCIOT U
cneunduyeckne). XUMHUECKUE PEaKIMH, JIeKAIUe B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdarT-uoH. HaxoxxneHue cepsl U €€ COCIMHEHUN B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCTIOTHBIE  JTOKJIM, 3arpsA3HEHUME BO3AyXa U  BOJOEMOB), CHOCOOBI  €ro
MIPEeAOTBpALLEHUS

2.3

2.4

2.5

OOmast xapakrepucTuka 35eMeHTOB VA-rpynmbsl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHBIE CTENICHH OKUCIIECHHS. A30T, paclpoCTpaHEeHHe B NpUpoAe, PU3NIECKUe
U xummuueckue cpoiictsa. Kpyrosopot azora B npupojae. AMMHaK, ero GU3sn4eckue u
XMMHUYECKHE CBOMCTBA, MosydyeHue U npuMeHenue. Coau aMMOHMs, UX (pU3NYecKue U
XMMHUYECKHE CBOWCTBa, MpuMeHeHHe. KauecTBeHHas peakluss Ha HMOHbI aMMOHHUS.
A30THas KUCIOTa, €€ MmojaydeHue, pU3nuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeACTaBUTeNs Kiacca KHUCIOT M crneuupudeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMs B KadeCTBE MHUHEpAIbHBIX ynoOpeHui. XUMHUYEecKoe 3arps3HEeHue
OKpYXarolllel cpeapl COSAUMHEHMSIMH a30Ta (KUCJIOTHBIE JIOXKIHU, 3arpsi3HEHUe
BO3]1yXa, MMOYBBI U BOJJOEMOB)

®dochop, amnorponHbie Moaubukanuu Gochopa, GUMUECKHE W XHUMHYECCKHE
cBoiictBa. Okcun docdopa(V) u dochopnas kucinora, Gu3nuecKkue U XUMUUYECKUE
cBoiicTBa, monydeHue. lcmonpzoBanue ¢ocdaroB B KauecTBE MHUHEPATIbHBIX
ynoopeHuit

OO6mas xapakrepuctuka 3meMeHToB [VA-rpymnmbl. OcoOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHBIE CTEMEeHU OKUCICHHS. YTIEpoA, aUIOTPOIHble MOAU(DUKAIINH,
pacmpocTpaHeHHe B MpHpojae, PU3NYECKUE U XHUMHUYECKHE CBOWMCTBA. AICOpOIus.
KpyroBoport yrinepozaa B npupoae. OKCHabl yriiepojia, ux QU3ndeckue 1 XuMUYeCcKue
CBOWMCTBa, JICHCTBHME HA IKWBBIC OpPraHU3MBI, TIOJy4eHHE ¥ TPHUMCHEHUE.
DKOJIOTHYECKHEe TpoOJieMbl, CBsi3aHHbIe C okcuaoM yriaepona(lV); rumoresa
100aTBHOTO MOTEIJICHUST KIIMMaTa; MapHUKOBBIN 3dekT. YroapHas KucioTa u eé
comu, WX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, TOIYy4YeHHE W TIPUMEHEHHE.
KauecTBeHHast peakius Ha KapOoHaT-uOHBI. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEAHIIMHE, TPOMBIIIJICHHOCTH U CEJTLCKOM XO03SHCTBE

2.6

[lepBoHavanbHBIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJICH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Wx coctaB u xumuuyeckoe cTpoeHue. [loHsTre 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
XKUpax, OerKax, yraeBoiax — U UX POJIM B KU3HU 4YelloBeka. MaTepuanbHOE €IMHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue m XMMHUYECKHE CBOWCTBA, MOJYYEHHE U IPHUMEHEHHUE.
Coenunenus kpeMHus B mpupoje. O6mue npeacrasieHus o0 okcuae kpeMHus(1V) u
KpeMHHEeBOM kucnote. CHIMKAThl, HMX HCHOJb30BaHHE B OBITY, MEIHIIMHE,




IIPOMBILUICHHOCTH. BaXHeHIIMe CTPOUTEIBHBIE MaTepHalbl: KEpamMHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eToH. [IpoOmembl  G€30MacHOTO  MCIOJIB30BAHUS
CTPOUTEIILHBIX MAaTEPHUAJIOB B IOBCEIHEBHOM KH3HU

2.8

XUMHYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISHOM KHCJIOTHI, TPOBEACHHE KAYEeCTBEHHBIX pEAKIWid Ha XJIOPHI-UOHBI U
HAOJIO/ICHUE TPU3HAKOB MX TMPOTEKAHMS, OIBITBHI, OTpaxaromme (Qundeckune u
XUMHYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHHMH (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJIOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHUAJIOB); HaOIOJEeHUE Mpolecca OOyriauBaHUS caxapa MOJ JEHCTBUEM
KOHLIEHTPUPOBAHHOW  CEPHOM  KHUCJIOThI; M3YYEHHE  XHUMHUYECKHX  CBOWCTB
pa30aBIeHHOIN CEepHOIl KHCIOTHI, MPOBEIEHNEe KaYeCTBEHHOW PEakluu Ha Cyibdar-
MOH U HaONIOJCHHME MpHU3HAKa €€ MPOTEKAaHWs;, O3HAKOMIIEHHE C (U3UYECKUMHU
cBoiicTBaMH a30Ta, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCHOJIH30BAHUE
BUJICOMATEPHAIIOB), OOpa3lamMu a30THBIX M (HOCHOPHBIX YAOOpEHUM; MOIydeHUE,
coOupaHue, pacro3HaBaHHE€ ¢ HM3yUYEHHUE CBOICTB aMMHakKa; IPOBEICHUE
KaueCTBEHHBIX peaklui Ha MOH aMMOHHUA U (ocdaT-HOH U U3ydyeHUE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEJbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4eHUe Mojiesei
KPUCTAUTMYECKUX pPEHmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIECCOM  aACOPOLMM  PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM TPOTHBOTa3a; IOIy4YeHHE, COOMpaHHe, paclO3HaBaHUE W H3YYCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KayeCTBEHHBIX PEaKIWi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOYKIIHEH
CHWJIMKAaTHOW TPOMBIIUICHHOCTH; pEIICHHE SKCIePUMEHTANBHBIX 3a/ad 10 TeMe
«Baxknelme HeMeTaIbl U UX COSAMHEHUS

3.1

3.2

3.3

3.4

Mertamisl 1 uX COCINHCHUA

OOmast XapakTepUCTHKa XUMHMUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM MX
nosioxkenus B [lepuonnueckoit cucreme xumudeckux ieMeHToB .M. Menneneesa u
cTpoeHuss aromoB. CTpoeHue MeTamioB. Meramindeckas CBsI3b M MeTaJIMUECKast
KpUCTAJIIMYECKasl peIIETKa. DIEKTPOXUMUUECKUN Psii HAIPSDKEHUH METalIoB

dusnueckue U XUMHUECKHEe CcBoiicTBa MeramaoB. OOmmMe crnocoObl MOTydeHUs
MeTauioB. IloHsATHE O KOPpO3UM METaIOB, OCHOBHBIE CIOCOOBI 3aIlUTBI HUX OT
Koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHNN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH

HlenquLIe MCTAJJIbI. IIOJIOXKCHHC B Hepno;mqecxoﬁ CUCTEME XUMHYCCKHX
9JICMCHTOB I[I/I MGHJICJ'ICCBa; CTPOCHUC HX AaTOMOB; HAXOXIACHHUC B IIPUPOIC.
du3znueckue U XUMHYECKHE CBOMCTBa (Ha NpuMepe HaATpud U KaJ'II/ISI). OKCI/I,Z[BI n
TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie IICJIOYHBIX METAIJIOB U UX COG)II/IHGHI/Iﬁ

[IlenoyHo3eMeENbHBIE METAJUIBI MAarHUid M KaJbLUi: NOJIO)KEHHE B llepumoamueckoi
cucremMe xuMmuueckux onemeHToB J[.M. MenneneeBa; cTpoeHHe HX aTOMOB;
HaxOoXxJeHue B npupone. PU3nuecKue U XUMMUYECKUE CBOMCTBA MATrHUS M KaJbLUs.
Baxkneiimue coenuHeHus Kanblusg (OKCUA, THAPOKCH, conu). JKECTKOCTh BOABI U




CHOCOO0BI €€ yCTpaHEeHUs

3.5

3.6

3.7

Anmomunuii: onoxxkenue B Ilepuoanueckoit cucreme xummudeckux snemeHtoB .M.
MenieneeBa; CTpoeHUE aTOMa; HaXxOXJIeHUEe B npupojae. Puznueckue U XUMHUIECKUE
CBOICTBa amoMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS

Kenezo: monoxenue B Ilepmommueckoil cucreme xumudeckux synemeHtoB JI.U.
MeHeneeBa; CTpOEHUE aTOMa; HaXOXKJeHUE B npupoae. Gu3znueckre 1 XUMHUYECKUE
cBorcTBa xene3a. Oxcuasl, ruapokcuasl u conu xene3a(ll) u sxenesa(Ill), ux cocras,
CBOMCTBA U IIOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajuloB M CIUIABOB, MX
(Gu3n4ecKUMU CBOWCTBAMM; U3yYEHHE PE3yJbTATOB KOPPO3UU METAIUIOB (BO3ZMOXKHO
UCIIOJIb30BaHUE BHIEOMATEPUAIIOB), 0COOEHHOCTEH B3aUMOACHCTBUS OKCHUIA KAJIbIUs
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BAaHUE BUAECOMATEPHUAJIOB); HUCCIIEJOBAHUE
CBOMCTB >KECTKOW BOJIbI; TpOIlECCa TOPEHHs jKejie3a B KHUCIOPoJe (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAaHNs KaYECTBEHHbBIX peaKIuil
Ha MOHBI (MarHus, Kajablus, alloMUHUS, LuHKa, xkene3a(ll) n xenesa(lll), mequ(Il);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BaHUE  BHJIEOMATEpUANIOB);  MCCJIEIOBAHUE
aM(pOTEpHBIX CBOICTB THUAPOKCHJIA ATIOMHHHUA M TUIPOKCHJIA LMHKA; peEIIeHHUEe
9KCHEPUMEHTAIbHBIX 3aj1ay 10 TeMe «BaxxHel1re MeTaulbl U UX COSUHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXKarolas cpena

Hosble maTepuainsl 1 TeXHOIOruu. Bemecrsa 1 Marepuaisl B IIOBCEAHEBHOMN JKU3HU
4yeJloBeKa. XMMHs U 310pOBbe. be3onacHoe MCIOb30BaHUE BEIIECTB U XUMHUUYECKHUX
peakuuii B ObITy. [lepBast moMoIb IpU XMMHUYECKUX 0KOTaxX U OTPABICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYKaroUleH
cpeasl IIJIK. Ponp xumuM B pemieHUM SKoJOTH4ecKux mpobsem. IIpupoansie
UCTOYHUKU YIJIEBOJOPOJOB (yrojb, HPUPOAHBIN ra3, He(pTh), MNPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH OSKCIEPUMEHT: H3y4yeHHe oOpa3loB MaTepualioB (CTEKJIO, CILIAaBbI
METAaJUIOB, TOJUMEPHbIE MaTePHAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[IpencraBnenue:

11

0 TI03HABAEMOCTH  SIBICHHH NOPUPOJIBI, IOHMMAHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMHYECKOH HAayKH Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeld KyJabTypbl U INPAKTUYECKOU
JIESITEJIBHOCTH YEJIOBEKa B YCJIOBUAX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MeCTa XMMUU CPEIU IPYrUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX IIO3HAHHS, B TOM YHCJIE SKCIEPUMEHTAIBHBIX H
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUUYECKHUX
peaKIyii; yMEHHE UCTIOIB30BaTh MOJIEIH IS OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoHAILHON ACSITENFHOCTH, CBS3aHHBIX C XUMHUCH U
COBpPCMCHHBIMHA TEXHOJIOI'UAMU, OCHOBAHHbBIMHA Ha JOCTUXCHUAX
XUMHUYECKOU HAayKH, 4TO IIO3BOJIUT O6y‘~IaIOHII/IMCf{ paccMaTpuBaTh XUMHIO
Kak cdepy cBoed Oyaymiell mpodecCHOHATbHON ACSITEILHOCTH U CHENaTh
OCO3HAHHBIN BHIOOP XMMUHU KaK MPOQGHUILHOTO MPeaMeTa IpU Iepexoie Ha
YPOBEHb CpeaiHero o01iero o0pa3oBaHUs

2.1

Branenne cucteMoil XMMHMYECKUX 3HAHUM U YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHUM, KOTOpasi BKJIFOYAET:

BAKHENIIME XUMUYECKHUE MTOHATHS: XUMUYECKUM AIIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS U HEOJHOPOJHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHasi M MOJIEKYJApHAas MAaccChl, KOJIMYECTBO
BElIECTBa, MOJb, MOJISIpHAash Macca, MOJSPHBIH OO0BEM, OKCHJ, KUCJIOTa,
OCHOBaHUE, COJb (CPEmHssI), XUMUYECKas PEaKIHs, PeaKI[Uuu COCIUHEHMUS,
pEeaKIMK Pa3oKEeHUsI, PEAKIIMU 3aMEIIeHUs, PeaKIui OOMEHa, TEeIJIOBOM
s ekt peakimu, 5K30- U IHIOTEPMUUECKHE PEAKINH, PacTBOpP, MaccoBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MAacCoBasl 0JIs U NPOLIEHTHAS
KOHIIEHTpallMsl BEUIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIIOMN
aToMa, aTOMHas oOpOuTagh, paguyc aroMma, BaJIGHTHOCTb, CTENEHb
OKHCJICHUS, XUMHUYECKas CBS3b, DJIEKTPOOTPHUIIATEIBLHOCTh, MOJISIPHAs |
HETOJIAPHAsT KOBAJEHTHAsl CBS3b, MOHHAS CBS3b, METAJUIMYECKAs CBSA3b,
KpUcTaJuTMdecKkass  pemeérka  (aTOMHas, HWOHHAsA,  METaUTHYecKas,
MOJICKYJIIpHAasi), HWOH, KaTUOH, AaHHWOH, DJIEKTPOJMT W HEDJIECKTPOJIHT,
ANEKTPOJIUTHYECKAsT ~ JUCCOIMAIUS,  pPEaKIMd  HOHHOrOo  OOMEHa,
OKHCJIUTEINBHO-BOCCTAHOBUTEIBbHbIE peakuuu, OKHCIIUTEND "
BOCCTAHOBUTEIIb, OKUCIEHHE U BOCCTAHOBIICHUE, JJIEKTPOJIU3, XUMUUYECKOE




paBHOBecHe, 0OpaTUMbIe U HEOOpaTHMbIE PEAKIIUH, CKOPOCTh XUMUYECKON
peakuuu, katanuzatop, [1/IK, koppo3us meTamios, criaBbl

2.2

2.3

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHMS  MAaccChl,
nepuoguueckuii 3akoH .M. MeHnaeneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOPUH XHAMUH: ATOMHO-MOJIEKYJISIpHAs Teopus, TEOpHsI
ANEKTPOJUTHUECKON JUCCOIHAIIIHI

BJ'IaI[eHI/Ie OCHOBaMHM XHMHUUYECKOM I'paMOTHOCTH, BKJIIO‘laIOHIeﬁl

3.1

YMEHME IMPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHUCIIE MUHEpAIbHbIE YAOOPEHHs, METAUIbl W CIUIABbI, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHUKOB YIJIEBOAOPOJOB (YIJIs, IPUPOIHOIO
raza, HepTu) B OBITY, CEIBCKOM XO3SICTBE, HA TIPOU3BOJCTBE M IIOHUMAHUE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIMSAHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATH XUMUUECKHUE 3HAHUS CO 3HAHUSMU JAPYTUX Y4eOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMU HMCTOYHHKAMHM HH(OpMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATbH I/IH(i)OpMaI_II/IIO O BCIICCTBAX, HX
MNpEBpAlICHUAX U MPAKTUYCCKOM IPUMCHCHUU U YMCHHUC HCIIOJIB30BATH eé
JJIA PCHICHUA y‘I66HO'HO3HaBaTeJ'II>HHX 3aJda4

Biianenne ocHOoBaMU IOHATUMHOIO ammapara U CUMBOJHAYECKOTO S3bIKa
XUMHH JJI1 COCTaBJieHHs (OPMYyNl HEOPraHWYECKUX BEIIECTB, ypaBHEHUI
XUMHUYECKUX peakinii; ocHoBaMHu xumudeckoi HoMmeHknatypsl (IUPAC u
TPUBUAJIBHON )

YMeHne o0bsCHATD CBSI3b MOJI0KEHUs dieMenTa B [lepuoanueckoii cucreme
C YHCIOBBIMH XapPAaKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHUUYECKUX
AIIEMEHTOB (COoCTaB W 3apsal  s1apa, oOIllee YHCIO DIIEKTPOHOB),
pacrpeneseHueM DJIEKTPOHOB IO DJHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLUs

[IpencraBienue 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AIIEMEHTOB  (paguyc aToMa, JJIEKTPOOTPUIATENILHOCTh), TPOCTBIX U
CJIOKHBIX BEIIECTB OT MOJIOKEHU 3eMeHTOB B [lepuonnueckoii cucreme (B
MajblX MEpPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aromMa

YMenue kinaccupuuupoBarh:

7.1
7.2

XHUMHUYCCKHUEC 3JICMCHTHI

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCAKIITNA




YMeHue onpeneirh:

8.1 BaJICHTHOCTh M CTETIICHb OKUCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 3apsiJl HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep cpebl B BOJHBIX PAacTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJINTENb U BOCCTAHOBUTEID
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOMA, 030H, BOAOPOA, rpaduT, aiMas3, KPEeMHHH,
9.1 asort, ¢ocdop, cepa, XJ0p, HATPHUH, KATUHA, MarHUW, KaJbI[UH, aTIOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHWCJI€ MX BOJHBIX PAacTBOPOB (BOAQ, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHJIBI WU THUIPOKCUABI MeTauioB I-IIA
9.2 rpyn, amromunus, menu (I1), munka, sxenesa (11 u III), okcunpr yraepona (11
' u 1V), kpemuus (IV), azora u ¢ocdopa (Il u V), ceper (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHasi, yroiapHas,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHMS, NMPUMEHCHHE BEIIECTB B 3aBUCHUMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TPOTEKAHHS XUMHUYCCKHUX IMPEBpAIICHU B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIC U MOHHBIC YPAaBHEHHS PEAKIIHiA, B TOM
YHCIIE:
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHYECKHUE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYyII)
) HEOPraHWYECKUX BEIIECTB
104 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BIYUCIITh (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MACCOBYIO
' JIOJII0 XUMHYECKOT0 DJIEMEHTA B COCIUHEHU N
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHSIM XMMHUYECKUX PEAKIUA U HaXOJUTh KOJIUYECTBO BEIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMHM METOJIaMH HAy4HOTO T[O3HaHUs (HAONIOACHHE, H3MEpPEHUE,
121 OKCIIEPUMEHT, MOJEIMPOBAaHUE) TMPH W3YYCHHUU BEIIECTB M XHUMHYECKUX
' SIBIICHUH; yMeHHEe chHOpMYIHpOBaTh MPOOJIEMY WM MPEIJIOKUTH IYyTH €&
peleHus
12.2 0e30macHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUUECKON MOCYION U

J1a00paTOpHBIM 000pyI0OBaHUEM




12.3

13

npaBuiIaMd 0€30MacHOTO OOpalleHHUs] ¢ BEIIEeCTBAMH, HCIIOJIb3YEMBIMH B
MOBCEIHEBHON JKM3HU, TMpaBUJIaMH TIOBEJIEHUS B LEIIX cOepexeHus
3M0pOBbS M OKpYXKalollel NpUpPOIHOM Cpelpl; MOHMMAaHHE Bpena
(omacHOCTH) BO3ACMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB,
CIocoO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA U OCYIICCTBJIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3ydeHHE U ONMHCAaHHE (PU3MUYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHUE C
(GU3NYECKUMU M XMMHUYECKUMHU SIBICHUSIMH; OMBITHI, WIUIIOCTPUPYIOIIHE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKUil

U3Yy4eHHE CII0OCOO0B pa3zesieHus: cMeceit

13.3

MOJIYYCHHUEC KHCJIOpPOAda U HU3YUYCHUC €TI0 CBOﬁCTB; MOJIYUYCHHUEC BOAOpOOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHEC YIJICKHUCJIOIO ra3a U H3YUCHUC €TO
CBOﬁCTB; MOJIYUYCHHNEC aMMHadKa U U3YyUCHUC CTO CBOWCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPEHEIEHHOM  MaccoBOM  JIOJIeH
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHHE HHIMKATOPOB (JJaKkMyca, METHIIOpaHka U ¢eHonadTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IIEI0YCH

HCCIICAOBAaHNE U OIMMCAaHHUE CBOMCTB HCOPTraHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHHUC BSaHMOHCﬁCTBHH KHCJIOT C MCTalllaMH, OKCHAaMH
MCTAJLJIOB, PACTBOPHUMBIMHU H HCPACTBOPHUMBIMH OCHOBAHUSAMH, COJISIMH;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUC OAHOI'O MCTalla
ApyrumMm U3 pacTtBopa COJIM; HCCICAOBAHUC aM(bOTepHLIX CBOJCTB
TUAPOKCUA0B aITFOMHUHUA 1 HUHKA

pCemICHUC DJDKCIICPUMCHTAJIBHBIX 3ada4 II0 TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); ((3HeKTpOJ'II/ITI/I‘-ICCKa$I JAUCCOLIMAIIUA,
«Baxnelnyue HeMETaJUIbl U UX COCOUHCHUA, «Baxnelmue MeTamibsl U uxX
COCOAUHCHU S

XMMUYECKHE D3KCIIEPUMEHTHI, WJUTIOCTPUPYIOIINE TPU3HAKU IPOTEKAHHS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHbIE PEeaKlMU Ha MPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax MOHBI: XJOPHUI-, OpOMU-, HOAUN-, CyIbdat-, pocdat-,
KapOOHAT-, CHJIMKAaT-aHUOHBI, TUIPOKCHI-MOHBI, KaTHOHBI aMMOHHUS,
MarHusi, Kajibllus, adloMuHus, xenesza (2+) u xeneza (3+), meam (2+),
ITUHKA

YMmenue:

141

NPEJCTaBIsATh  pe3yJabTaThl  dKCIIEpUMEHTa B (opme  BBHIBOJIOB,
JIOKa3aTeNnbCcTB, TIpagukoB MW TaOMMI] M  BBIABIATH SMIUPHUECKHE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBS3M MEXKIY pEIbHO HAOMI0aeMbIMH XUMHUYECKUMHU
ABJIEHUSIMU U TIpOLIECCaMH, MPOUCXOASIIMMU B MAaKpo- M MHKPOMHPE,
O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 [lepBoHauyaIbHBIE XUMUYECKUE TIOHATHUS
1.1 YucTeie BemecTBa u cMec. CiocoObI pa3ziesieHus: cMecei
12 ATOMBI U MOJEKYJbl. XUMHUYECKUE 3IeMEHThl. CHUMBOJBI XUMHUYECKHX 3JIEMEHTOB.
' [IpocThie 1 cnoXxHBIE BELIECTBA.
13 Xumnueckass ¢opmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3j1eMeHTOB. CTeneHb
' OKHCIIEHHUS]
3aKkOH IIOCTOAHCTBAa cocraBa BemecTB. OTHOcUTENbHas  aTOMHAas — Macca.
14 OtHocuTenbHAsE MOJEKYJsIpHas macca. MaccoBas 10 XMMHYECKOTO 3JIEMEHTA B
COEIMHEHUU
15 KomuuectBo BemectBa. Monbs. Momsapuas wmacca. MonsipHbiii  00bEM  Ta30B.
' B3aumocBs3b KOMMUECTBA, MACChl U YKUCIIA CTPYKTYPHBIX €IMHHULL BEIECTBA
16 ®u3nyeckue U XUMUYECKUE SBJICHUS. XUMUYECKas peakuusi U e€ MpU3HaKu. 3aKOH
' COXpaHEHHUsI MacChl BELIECTB. XUMUUYECKUE YPaBHEHUS
5 [Tepuognueckuii 3axkoH u Ilepumonmyeckas cucreMa XMMHYECKHX 3iieMeHTOB J[.M.
Menneneesa. CTpoeHHE aTOMOB
Ilepnonnueckuii 3akoH. llepuogmyeckas cucremMa XuMUYecKHX diaeMeHTOB J[.H.
2.1 Menpneneesa. Ilepuonbr u rpynnbl. PU3MYECKUMH CMBICI ITOPSAKOBOTO HOMEpA,
HOMEPOB IEpHO/Ia ¥ TPYIIILI JIEMEHTA
Crpoenue atomoB. CocraB aToMHbIX saep. M3orombl. OnexTponbl. CTpoeHue
2.2 AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XuMUUecKuX 31eMeHToB [leproanueckoit
cuctemsl /.M. Mennaeneena
3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XMMHYECKHUX DJJIEMEHTOB IEPBBIX TPEX
53 NepuoaOB, Kajus, Kaiuplus (paauyca aToOMOB, 3JIEKTPOOTPHUIIATEIHHOCTH,
' METAIIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) U UX COEIMHEHUN B COOTBETCTBUU C
M0JIO’KEHHEM 3JieMeHTOB B [leproandeckoii cucteMe U CTpOEHUEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumuueckass  cBsizb.  KoBaneHTHas  (MOJdsipHas W HENOJSpHAasi)  CBS3b.
3.1 ONEeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JeMEeHTOB. MoHHas cBsi3b. Mertamnuueckas
CBSI3b
39 Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOHHAsI, METAJJINYecKasi), 3aBUCHMOCTb
' CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H
4 Baxkneiimne mnpeacTaBUTENM HEOPraHMYECKMX BelecTB. Hemeramibsl U HX
COEMHEHUS. MeTallbl U UX COEANHEHHUS
Knaccudpukanus ©  HOMEHKIATypa HEOPraHWYECKUX COEAMHEHMH: OKCHJIOB
4.1 (comeobOpasyrole: OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHBIE) M HECOJIe0Opa3yIoIIHe;

OCHOBaHHUI1 (I_I_IéJ'IO‘-II/I U HECPACTBOPHUMELIC OCHOBaHI/ISI); KHUCJIOT (KI/ICJ'IOpO,Z[COI[ep)KaH_II/IC




1 OECKHUCIIOPOIHBIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIC); COJIEH (CPEIHUX M KUCIIBIX)

duszndyeckue M XMMHYECKHE CBOMCTBA IIPOCThIX BEHICCTB-HEMCETAJLJIOB: BOJOPOJA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®u3nyecKkue U XMMHYECKHE CBOKMCTBA MPOCTBIX BEUIECTB-METAJUIOB: JIUTHUS, HATPUS,
4.3 KaJldsg, MarHusg W KajdbUus, aJIOMHHHS, JKejle3a. OJNEKTPOXUMHUYECKUH Pl
HaIPSKEHUN METalJIOB
44 @u3znyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUH HEMETAJIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, aMMHAKA
®dusnueckue U XMMHUYECKUEe CBOMCTBA OKcH10B HemeTaiwioB: cepol (IV, VI), azota(ll,
4.5 IV, V), docdopa(lll, V), yrmepoma(ll, IV), xpemuus(IV). IlomyueHue oxcumoB
HEMETAJIJIOB
46 Xumudeckue cBoiicTBa OKcunoB: MeTawioB [A-IIIA rpynmn, nmaka, menu(ll) u
xenesa(ll, I1). TTonyyeHune okcua0B METAIIOB
XVWMUYECKUE CBOWCTBA OCHOBAaHWNW W aMQOTEPHBIX THAPOKCHIOB (HA MpUMEpe
4.7 TUAPOKCUIOB allFOMUHUS, Kene3a, HUHKA). [lodydeHne ocHoBaHMII U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMICTBAa KHCJIOT: XJIOPOBOJOPOJHOHM, CEpOBOIOPOAHOM,
48 CEPHUCTOM, CepHOH, a30THOH, ¢ochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEpHOM M a30THOW KucaoT. [lomydeHune
KHUCJIOT
4.9 OO0mme XuMHUECKHE CBOMCTBA cpenHux coieid. [lomydenue conei
4.10 [Tonmyuenue, cobupaHue, pacro3HaBaHHWE BOJOPOJAA, KHUCIOPOJa, AaMMHaKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [lonyyenne amMMuaka, cepHOW M a30THOM KHCIOT B MpoMbllUIeHHOCTH. OO0mue
' CIOCOOBI TOJTYYEHUS] METAJUIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccupukanus XUMHUECKHX peakuuMid MO pPa3IMYHbIM IpU3HAKaM: MO YUCITY U
5.1 COCTaBY yYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(PPEKTY, 10 U3MEHEHHIO
CTETNEeHEeW OKUCIEHUSI XUMHUUECKHUX JJIEMEHTOB
59 TennoBoil »pPeKT XMMHUYECKOH peaklHuH, TEPMOXHMHUYECKUE YpaBHEHMs. DK30- U
' 9HJOTEPMHUUYECKUE PEAKIIMH. TEPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIBHBIE  peakiUd. OKHUCIUTENIM U BOCCTAaHOBUTEIIH.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUS. ONEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUN
54 Teopust 3NIEKTPOIUTHUYECKON aucconuanuu. KaTHOHBI, aHUOHBL. JJEKTPOJIUTHI W
' HeRIeKTPoNuThl. CUIIbHBIE U clla0ble ANIeKTPoauThl. CTeneHb AUCCOLUAINU
55 Peakiiuu nonHoro ooMeHa. Y caoBuUs MPOTEKaHHUs peakii HOHHOTO 0OMeHa, MOJIHbIE
' U COKpalI€HHbIE HOHHBIE YPaBHEHHUS peaKIuil
6 XUMHS U OKpY>Karollas cpenia
6.1 BemectBa w  marepuansl B MOBCEJHEBHOM JKW3HM 4eloBeKa. be3zomacHoe




WCIIONIb30BAaHME BEIIECTB U XMMHUYECKUX peakinuid B jmaboparopuu u ObITy. llepBas
IIOMOIIb [P XUMHUUYECKUX 0KOTax U OTPaBICHUSIX

XVUMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpelpl (KUCIOTHBIE O, 3arpsi3HEHHE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  konueHtpauuss BemectB  (IIJK). Ponp xumum B pelieHuu
IKOJIOTHYECKUX TIPOOJIeM. Y CHIICHHE MTapHUKOBOTO 3 (eKTa, pa3pylnieHHe 030HOBOTO
cros
[Ipumenenue cepsl, a3ota, dpochopa, yraepoaa, KpeMHUS U UX COCIUHEHHUN B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM XO03sicTBe. lIpuMeHeHue MeTamuioB U

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coeauHeHuil. [loHsATHE O KOPPO3UM METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
KOppO3Uu

6.4 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOITYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIIICHHOCTH
[lepBoHavanbHble TOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHUAX

6.5 yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOIl, TJUIEPUH, YKCYCHAsl KHCIIOTA).

' [TonsiTie 0 OGMONOTMYECKH BAKHBIX BEIIECTBAX: JKHUpaX, OeNKax, YrieBoJax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérer:

7.1 1o (opMyIaM XUMHYECKHX COSIMHEHHUH

7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3 10 XUMAYECKHM yPaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






