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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 1o XuMuu Na€T MOPECTaBICHUE O IENAX, OOIIeld 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 IOJTOTOBKY, HEOOXOIUMYIO 1JIs 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 TBOPUYECKHX CIOCOOHOCTEH
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEMU(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 3KOJIOTHMUECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

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

YriyOnéHHbI Kypc XMMUUA OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH
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(POpMHUpOBaHA 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 SIEKTPOIUTUYECKON JUCCOIMAIINY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy W 00€CleurBalOT OOYy4YalIIMMCS BO3MOXKHOCTh OOBSACHITH 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, mMaTreMatuka, 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 YypoBHE oOpa3oBaHus. B mporpamme mo XuMHUHU
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



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

VYriyOonéHHOe  M3ydeHHWE XHMHUHM CIOCOOCTBYET  pealu3alid  3a1ad
npodecCUOHaNbHON OPUEHTALIMY U HAIIPaBJICHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
MPOIOJIKEHUS 00pa30BaHUS U JabHEUIIIEH TPYIOBOM JEATEIBHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUA.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUH 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
JESATEIIbHOCTH, OCBOCHUM MpaBWJI O€30IacHOr0 OOpallleHUs] C BELIECTBAaMHU 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:

(GOopMUpOBAHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  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 TOHUMaHUSI XUMUYECKON
CTOPOHBI SIBJICHUH OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHHEe MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO 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, TPUMEHATh WX TPU PEIICHUH MpoOJeM B TOBCEAHEBHOW XU3HHU U
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 3HAHWM B JKU3HU YEIIOBEKA, 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 JIESITEIbHOCTH.

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

XuMusi — BakHasi 00JIACTh €CTECTBO3HAHMS 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 BewecTB. [IOHATHE O TEOPETUYECKUX M HSMIMUPUYECKUX METOIaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciicHUE. [IpencTaBienuss 0 HaydyHOM MO3HAHUM 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 ¢
BEILECTBAMH 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. XHUMHUYECKHE
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. OnpeneneHne BaJeHTHOCTH 3JIEMEHTOB O
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
coenunennu. Haxoxxnenue npocreiiiieit ¢opMybl BElecTBa 0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUU. MonsipHas Macca cMmecu BelecTB. MoJibHas I0JA
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.
ATtoMmHO-MoneKymsipHas Teopus. Kuznb u aestensHocTh M.B. JlomoHOcoOBa.



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

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKON TOCYyZ0M, ¢ TNpaBWiIamMH pabOThl B JA0OpaTOpUU 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, KUIEHHE W KOHJEHCAIUs BOJbI) U XMUMHYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuecTBoM | monbs. HaOmroneHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiui (pas3ioKeHHe caxapa, B3auMOJICHCTBUE CEPHOU KHUCIOTHI 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. HaxokaeHue 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. TomnuBo. Mcrnons30BaHue yrisi U 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. [ToHsTue o kuciorax u coyisix. Mcmnonb3oBaHue 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 atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuramu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
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 JHEPTETHYECKMM YpPOBHSM, IIOAYPOBHSM H
opouransim. Gusnueckuii cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIPYNIIaM M IEPUOJAM.
M3MeHeHne KUCI0THO-OCHOBHBIX CBOMCTB COCIMHEHUH XMMUYECKUX 3JIEMEHTOB 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 (OpMyJibl BeliecTB. KaTHOHBI u
AHUOHBI.

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

Crenenp oxucieHus. OnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OMHapHBIX  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.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHUE C 00pa3liaMyi METAJJIOB U HEMETAIJIOB,

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

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEaKuil (rOpeHUe, peakliuu pa3yioKeHUs, COEIUHEHUS).

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 TMOHATHUS: SBJIEHUE (IIPOLECC), HAYUHbIN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI 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, GoTocUHTE3, 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

[ToBTOpeHue u yriyOneHue 3HAHUN OCHOBHBIX pPa3fesioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOWTajeil aToMOB MajblX MepruoaoB. 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 CBOWICTB 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 (HEMoJspHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

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

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanus XUMUYECKUX pPEaKIUui MO pa3IUuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBY YYacTBYIOIIMX B pPEaKIMU BEIIECTB, MO TemioBoMy 3ddekty, 1o
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
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 XMMHYECKOW PEAaKLIHUH. DHEPrusi aKTHBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHUS. DaKTOpBI, BIHSIOIIME HA COCTOSHUE XHMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OKuCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaxTtepuctuka). CocTaBleHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCTIONIb30BAHUEM 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 HEIEKTpOiuThl. KaTHoHbBI, aHMOHBI. MeEXaHW3M JHCCOLMALMHA BEIIECTB C
pa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHbIE U cJaOble 3JIEKTPOJIUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakuun nonHoro ooMeHa. Y cioBHs MPOTEKAHUS PEaKIIMi HOHHOTO OOMEHa.
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 conei. loHHBIE ypaBHEHUS THAPOJIM3a COJEH. XapakTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTaJuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPUS);

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

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

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

IIPOBEJICHUE ONBITOB, WIIIOCTPUPYIOIIMUX MPU3HAKA NPOTEKAHUS PEaKLM
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamkKa U deHondTarenna) ais
ONpPEENICHMS XapaKTepa Cpeibl B paCTBOpPax 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 OKCIEPUMEHTANBHBIX 3agad 1o TeMaMm: «OKHCIUTETBHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpPOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeTawioB. CpaBHHUTENbHAs XapaKTEPHUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XMMHUYECKHME CBOMCTBA Ha IMpHUMEpPEe  XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOJCOIEPKAIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJJIJaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIBbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHHUCTash KHUCIIOTa U €€ COJIH.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
IpeacTaBUTeNs Kiacca Kuciaor u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOil KucnoThl. [IpeacraBieHus 0 XUMUYECKOM MPOU3BOJICTBE 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
COCMHEHHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arpsA3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCICHHUSL.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUIaMH, BOJOPOAOM, Kuciopoaom). KpyroBopoT azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero ooOpazoBanus. Conu aMMOHHUS, UX (PU3MYECKHE U XUMHUYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIydYeHue, (PU3nUecKue U XUMHUECKHe
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT M CHEIUPUIECKUeC),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHEHHUSIMH a30Ta (KUCJIOTHBIC JOXKIW, 3arps3HEHHE BO3/AyXa, IMOYBBI H
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCIIOPOJIOM, TaJIOT€HaMU, KOHIIEHTPUPOBAHHBIMHU a30THOM M CEPHOU KUCIOTAMH).
Oxcuasl docdopa (I, V), dochopnas kuciora, Gu3MYecKUe U XUMHUUYECKHUE
cBoiicTBa, nosyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

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

VYrnepoa, amnorponssie Mogupukanuu (rpadur, anmas, QyepeH, rpades,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBME C MeTa/llaMi, HEMETallaM{, KOHIIEHTPUPOBAaHHBIMU a30THON U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposna, ux GuU3NUecKue U XUMHUUECKUE CBOMCTBA, JCHCTBUE HA KUBHIE
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
TUAPOKapOOHaThl, WX CBOWCTBa. KadecTBeHHas peakinus 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, AlETWJIEH), 3TaHOJI, 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 pPOJIM B JKU3HM YeloBeKa. EJMHCTBO OpraHMYeckux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpemuus B ipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas 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 OBCEAHEBHOW 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 ONBITOB, OTPAKAIOIMUX (U3HUECKHE U XMMHYECKHE 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 COCTUHEHMUI;

HaOIOJIeHHe  Tpoliecca  OOyIJIMBaHUS — caxapa  IOJ  JIEUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX peakiuid Ha CcyabPua-, cyinbPuT- U Ccyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3UYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

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

MPOBEJICHNE KaUE€CTBEHHBIX PEaKIMii 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 MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dynnepena, ¢ mporeccoM aacopOLUU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBE/ICHHE KAuye€CTBEHHBIX PpEAaKIUi Ha KapOOHAT- W CHUJIMKAT-HUOHBI W
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

M3y4YeHUE B3aMMHBIX IIPEBpAIlIEHUN KapOOHATOB U THAPOKAPOOHATOB;

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

peneHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenmme HeMeTaulbl U UX
COCTUHEHUSD).

MetaJuibl 1 X COeJMHEHU S

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. CTpoeHHE IPOCTBIX BEIMIECTB — METAJLIOB. Merammyeckas CBI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LIEHTPUPOBAaHHAs KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJIEKTPOXMMHYECKAW PN HANPSKEHUN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT Kopposud. CruiaBel (CTajlb, YyTyH, AIOPAJTIOMUHUMU,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilesnounble mMeTauibl: nOJOKeHUE B [leproanueckoil cucTeMe XMMUYECKUX
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
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBJieHUE «IpOBajay 3JIEKTPOHA Ha
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJMHCHHSIX. 3aBHCHMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCIICHUS 3JIEMEHTA B COCIMHEHHUU (Ha MPUMEPE COEAMHEHHI XpoMa).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

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. Oxcuawl, Tuapokcuasl U conu kenesa (1) u xenesa (lll), 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
KHUCJIOT, UCCJIEAOBAaHUE MPOILIECCOB 3JIEKTPOJiM3a pacTBopoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

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 (I11) 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 cucteMa XUMHUYECKUX DJIEMEHTOB 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.

Meswcnpeomemmnuwie ceasu

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.

OO01Me 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, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIU/I, ©30TOMbI, KBAHTHI, PaIMOAKTUBHOCTD, 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,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTaBICHUM O 3aKOHOMEPHOCTSX Pa3BUTUSI TIPUPOJIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpAaBIICHUS W YPOBHS NabHEUIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOJIs1, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIICHU:d C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKA U K UCCIEA0BATEIBLCKON NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOUW B COBPEMEHHOM OOIIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOXHOCTH CaMOpEaIM3allui B 3TON
cdepe;

6) K0JI0TrN4eCKOr0 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’)Karollel Cpelibl; OCO3HaHUE TIJI00AIbHOTO XapakTepa HSKOJOTHYECKUX
npo0ieM U MyTel UX pEelIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTy4aeMbIe
MpU U3YYEHUU XUMHH, Uil PELIECHUS 3aJlad, CBS3aHHBIX C OKPYXKAIOIIEeH cpenoil;
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
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtamnpenMeTHble pe3yJbTaThl O00yUYarOIIMXCs, OCBOMBIIMX MPOrpaMMmy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEKIPEIMETHBIX) MOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTUs, SBJICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHUS ydyeOHOTO mpeamera, (OpMHUPOBAHUS



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

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue a1eiicTBHA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh WX CYIIECTBCHHBIC
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000maTh, BBIOMpPATh OCHOBaHUA IS KJIacCHPUKALMK U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS;, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUU U BBISBIISITH OOIME 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
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 XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJibCKHe AeHCTBUA (METOAbI HAYYHOIO IIO3HAHUSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIL30BaTh TOCTABJICHHBIE BOIMPOCH B KA4eCTBE WHCTPYMCHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBIISATH
u QopMynupoBaTh MpodiieMy, ONMpPENeNsATh IeJib W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBJISITH €€ TPOBEPKY; YMCHHUS IMPOBOAWTH HM3MEPCHHS HEOOXOIUMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIIATh OTYET O MPOCIIaHHOK padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanu3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OIICHUBATH €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3MyHble METOJAbl U (POPMYJIMPOBATH 3alpoChl TMpPU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOM ISl BBIMOJHEHUS YYEOHBIX 3a/ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopmaruu (cxembl, Tpa@uKd, IUArpaMMbl, TaOJHIIbI, PUCYHKH U JpYyrue
dbopMbl); YMEHUSI UCIIOJIB30BAaTh HAYYHBIM $I3bIK B Kaue€CTBE CpPENICTBA 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 yqeﬁnue IleICTBPIﬂ:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pEe3ylbTaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEIbCKOM
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCH IO 00CYK/1aeMOM TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus yaeOHOTO COTPYAHUYECTBA (TPYIIOBass KOMMYHUKAITU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYrMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMHU, «MO3TOBOM IITypMe» 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 3aJaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO padOTy MPHU PEUICHUN YYeOHOH Min
UCCIICIOBATENICKOM  3aJjauu; HAa  OCHOBE  MOJYYCHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YJbTATHI: COOTHOCUTH CBOM JIEHCTBUS C
IUITAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOIb JIEATEIbHOCTH;
KOPPEKTHPOBATH CBOIO IEATEIFHOCTh HA OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIIET PEANM30BBIBATh YIIyOJIEHHOE H3YYEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaKk M B paMKax pealu3allid WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JeTajbHee OCBOMTh MaTepHall, OBJIAJAETh PacCIIUPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUUYecKuX s MNpPeIMETHOU
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3oBaHUs.

K xoniy oOyuenus 6 &8 knacce y oOywaromierocs OyayT chopMupoBaHb
CIICIYIOIINE TPEIMETHBIC pPe3yJabTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHMX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, NPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTh Fa30B, OKCHUJ, KUCJI0Ta, OCHOBAaHHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHI, XUMUUYECKas peakius,



KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUsI, PEaKITUU
3aMEIICHUsI, PEaKIMi OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdexT peakiuu; SAPO aTOMa, AIEKTPOHHBIN CIIOM aroMa, aTOMHas OpOWTAIb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(IpolieHTHasi KOHIIEHTpAlusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpAIlMsl BEIIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEINECHb OKHUCJIEHHUS, OKHCIUTEIN |
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MPUMEHSITh 3TU OHSATHUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILICHUII;

WCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIECHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHS 3JEMEHTOB B OMHApHBIX COCAMHEHUSX, MPUHAIICKHOCTH
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MAcChl BEIIECTB, IMOCTOSHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAIpO U €T0 CIEACTBUMN, NIPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YMCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
MCCIIEIOBAHUSI BELIECTB U U3YUCHUSI XUMUUYECKUX PEAKIINIA;

JIEMOHCTPUPOBATh MOHWMAaHUE TEPUOJAUYECKONM 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [lepuoanueckon cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJlaBHas noarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Maneie mepuoab» U «OO0JbIINe
EepUOAbDY;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij
a1ipa, 00IIIee YUCIIO AIEKTPOHOB U PacHpe/IeICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
IPOCTBIX U CIOXHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIKCHIBATh POJIb KUCIOPO/Aa, BOAOPOJA U BOJABI B MPUPOJHBIX MpOIEccax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATH U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IMPOTEKAHUS XUMHUYECKUX IPEBPALLICHUI B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa MO (QopMyJie COCTUHEHUs, HAXOJIUTh
IpocTeiIyo (OpMyITy BEIIECTBA MO MAaCCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeakli, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli M MBICIEHHBIH) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pEaJbHO HaOII01aeMbIMH XUMHYECKHUMHU
SBJICHUSIMU U TIPOLIECCAMM, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBIACHATD
IPUYUHBI MHOTOOOpa3ns BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuwia  Oe3omacHOW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XHMHUYECKOM TMocynbl M O00OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JI0Jied  PacTBOPEHHOTO  BEIECTBA,  PEUICHUIO
HKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIAQJCHHE OCHOBAMHM XMMHYECKOW  TIPaMOTHOCTH,
BKJIIOYAIOLIEH yMeHHUs1 0€30MacHOro oOpalleHus C BEIIeCTBAMH, HUCIOIb3yeMbIMU
B MOBCEIHEBHOM >KM3HU, a TAK)KE 3HAHHME MPABUJI TIOBEJACHHS B LIEIIAX COEPEKECHUS
3JI0POBBS U OKPY’KAIOLEH CPEIbl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT c)oOpMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XMMUYECKUX MNOHSATHN: XUMUYECKUW 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMHUYEeCKasi peakiys, TEIIoBou 3(eKT peakiuu, MOJb, MOJISPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS NUCCOLUALUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIHMH, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMUYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, METAJUIMUECKasi), MEKMOJICKYJISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBA3b, CWiIbl BaH-nep-Baanbca), KOMILIEKCHBIC
COCJIMHEHHUS, KPUCTALTNYECKUE pPEIIeTKH (MPUMHUTHBHAs KyOuuyeckas, 00bEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHasi TUIOTHOYIIAKOBaHHAs), KOPPO3HsS METAJJIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHSATH T MTOHATHUS IPU ONIMCAHUU BEIIECTB U UX IIPEBPALLCHUN;

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIECHUS XUMHUUYECKHUX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJNTIMYECKOW) B HEOPTaHWMYECKUX COCTUHEHMSX, 3aps]l HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCBHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogndeckoi
CUCTEMBl XMUMHYECKHMX DJIEMEHTOB: pa3nyaTh MOHATUA «A-Tpynna» u «b-
TpyNIay, «Majble IEPUOIb» U «OOJBIITUE TIEPHOIBDY;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesielieHUeM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOMALINY, 3aKk0oHa ['ecca
U €ro CIJIEICTBUM, 3aKOHA JEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANOpaBJICHUS CMEMICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMUYECKUE peaknu (10 YUCIY U COCTABY YYACTBYIOIIUX B PEAKIIMH BEILIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMUCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTraHUYECKUX COEAMHEHUM, MOJTBEPKIAs 3TO ONMUCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHYECKON TUCCOLMALUN KUCIIOT, HIeI0YeH
U COJICH; TOJIHBIE M COKpAICHHbIE YpPaBHEHUS pEaKIMii HMOHHOTO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHH, 0op, a3oT, (ocdop,
cepa, XJop, HATPUi, KaJui, MarHui, KaJbIIUM, ATFOMUHUH, KEIE30, ME/lb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



HOSICHATh COCTaB, OTAEJbHBIE CIIOCOOBI IMOJYYEHHUS U CBOMCTBA CIIOKHBIX
BEUIECTB (KHUCIOPOACOACpKAIIUe KUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

OIMMKCHIBATH POJIb BAXKHEHIIINX MU3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOLIECCaAX,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMNBITHBIM MYTEM COAEp KalUecs B BOJHBIX PacTBOpax
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Ccylbdar-, docdar-, kapboHAT-, CHUIUKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOWCTBA BAKHEHIIMX M3Yy4aeMBIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX JJEMEHTOB XHUMHUYECKONW KUHETUKH H
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIICHTpPAIlMIO BEIIECTBA B PAacTBOpPE, HAXOJUTh
pocTenIyo (popMyIly BelecTBa Mo MacCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEH;

coOmoaTh mpaBuWia  Oe3omacHOW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUID U COOHMPAHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJIFHBIX 3a7ad4 10 TeMaM Kypca, TMPeACTaBIsTh Pe3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

PUMEHATH OCHOBHBIC OIEpAIlMU MBICIUTEIHHON NEATEIBHOCTH (aHAIHU3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIONB3YEMbIMU B TIOBCEAHEBHOM >KM3HM, TMpaBWiIa TIOBEIEHUS B LEISIX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OmMacHOCTh) BO3JEWUCTBHUS Ha JKUBBIE OpPraHU3Mbl OMPEACIECHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEPAX CIMOCOObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHUSIMU, KAK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAallMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AEATEIBHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTesbHbIE Pecypchl
padoThI padoTshI
Pa3nes 1. [leppoHavyaiabHble XUMUYECKUE NOHATHUS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U
11 . 10 2 https://m.edso0.ru/7f41837¢
IPAKTUYECKON AESITETbHOCTU
yeJioBeKa
BemectBa u xummnueckue
1.2 B 28 1 https://m.edso00.ru/7f41837c
peakuuu
Hroro o pasneny 38

Paspnean 2. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

2.1

Ilepronnueckuii 3aKOH 1
Ilepuoauueckas cucrema
XUMHYECKHX deMeHToB JI. H.
Mengeneesa. CtpoeHue aroma

18

https://m.edsoo.ru/7f41837¢c

2.2

XUMHYECKAA CBIA3b.
OKHUCITUTENBHO- 16 1
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

https://m.edsoo.ru/7f41837¢c

Hroro 1o pasneny 34

Pa3pnen 3. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BELeCTB

3.1

Boznyx. [Tonsarue o razax. 19 1

1 https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Kucnopoa. Oxcuabl

Bonopoa. [Tonsitue o kuciorax

3.2 8 https://m.edsoo.ru/7f41837c
" COJIAX
3.3 Bora. Pactsopst. Tonsmue 06 18 https://m.edso00.ru/7f41837c
OCHOBAHMSAX
34 OCHOBHEIE K1ACCEI . 16 https://m.edsoo.ru/7f41837c
HeOpFaHH‘ICCKI/IX COCOINHCHNU
Htoro no pazneny 61
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
[ToBTOpeHue u yriryoieHne 3HaHui 0
1.1 P T 8 https://m.edsoo.ru/7f41837¢
BCIICCTBE
OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS
1.2 P p 14 1 1 https://m.edsoo.ru/7f41837¢c
XUMHUYECKHUX PEAKITHIA
DNEKTPOIUTHYECKAs TUCCOLIUAITHS.
1.3 P A Han 14 1 2 https://m.edsoo.ru/7f41837c
XUMUYECKUE pPeaklui B pacTBOpax
Hroro mo pazueny 36
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.1 5 PAKTED 8 1 https://m.edso00.ru/7f41837c
aneMeHToB VIIA-rpynmsl. ["anorenst
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 10 https://m.edso00.ru/7f41837c
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 12 1 https://m.edsoo.ru/7f41837c
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2 https://m.edsoo.ru/7f41837c
KpPEMHUU, UX coequHeHus. bop
Wroro no pazueny 43



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

3.1 OO6mue cBoiicTBa METaIIOB 10 https://m.edsoo.ru/7f41837c
3.2 Baxueiiime MeTanibl U UX COCTUHEHUS 22 2 https://m.edsoo.ru/7f41837c
Wroro no pazueny 32
Pasznen ‘4. XuMus M OKpyxKamoLas cpeaa
41 gi?j;;f:;i?;f :CT;;I i;iiii:jf:aem' ) https://m.edso00.ru/7f41837c
Htoro no pazneny 5
Paznen ‘5. O06001menne 3HAHMIT
5.1 Hosroperne u obobuenne snaini 10 2 https://m.edsoo.ru/7f41837c
OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 10
PesepsHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kourpoabsnble IIpakTuyeckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
IIpeametr xumun. Poab Xxumuu B
1 e 1 https://m.edsoo.ru/7f41837¢c
’KM3HH YeI0BeKa
[TonsiTre 06 UCTOPUU BO3HUKHOBEHUS
2 Y Pa3BUTHS XUMHH. XHUMHS B CUCTEME 1 https://m.edsoo.ru/7f41837c
HayK
Tema u BemectBa. du3ndeckue u
3 HHeetne. 1 https://m.edso0.ru/7f41837¢
XHUMHYECKHE CBOMCTBA BEIIECTB
4 duznyeckre 1 XUMHUYECKHE SIBICHUS 1 https://m.edsoo.ru/7f41837¢c
[ToHsATHE O TEOPETUYECKUX METOAAX
MMO3HAHMUA B €CTECTBEHHBIX HAayKax.
5 . YK 1 https://m.edsoo.ru/7f41837c
M cTOUYHUKHN XMMHYECKOM
uHpopMauu
[IpencraBnenus 0 HAYy4HOM MO3HAHUU
Ha SMIIUPUYECKOM YPOBHE:
HaOIoIeHne, U3MEpPEHNe,
SKCIIEPUMEHT, MOJCIIMPOBAHUE.
6 P AICTHD 1 https://m.edsoo.ru/7f41837¢c
[TonsTHe 0 MmeTogax paboTHI C
XUMHAYECKUMH BEIIECTBAMH.
O6opymoBaHue MKOJIbHON
XUMHYECKOH J1abopaTopuu
7 [TpakTuueckas padora Ne 1 mo Teme 1 1 https://m.edsoo.ru/7f41837¢
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"ITpaBuiia paboTHI B TaOOpaTOPUU U
npuéMbI 00paIeHHUs ¢ Ta0OPATOPHBIM
obopynoBanueM"

YucThle BELIECTBA U CMECH

https://m.edsoo.ru/7f41837c

9 CrniocoOwl pazfieneHus: cMecei https://m.edsoo.ru/7f41837c
[Tpaktuyeckas padora Ne 2 o Teme
10 "Paznenenne cmeceit (Ha mpumepe https://m.edsoo.ru/7f41837c
OYMCTKHU TTOBAPEHHOU COJIH)"
11 ATOMBI 1 MOJIEKYJIBI https://m.edsoo0.ru/7f41837c
12 XHUMHYECKUE DIIEMECHTHI https://m.edsoo.ru/7f41837c
13 [IpocTeie u cnoKHBIE BEMIECTBA https://m.edsoo.ru/7f41837c
14 Bemecrsa MOTICKYIAPHOTO 1 https://m.edsoo.ru/7f41837¢
HEMOJIEKYJISIPHOTO CTPOCHUS
15 Xumirecicas popmysta. BaneTrocTs https://m.edsoo.ru/7f41837c
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB https://m.edso0.ru/7f41837c
17 Ornpenenenre BAIEGHTHOCTH aTOMOB
o Gpopmynam OMHAPHBIX COEAUMHEHUN
18 OTHoCuTENbHAS aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca
Beruucnenus oTHOCUTENbHON
19 MOHeKyﬂﬁp HOM Maccehl BEeets, https://m.edso00.ru/7f41837c
MOJISIPHOW MacChl, MacChl BEIIECTB U
KOJIMYECTBA BEIIECTBA
20 MaccoBas 1011 XUMHUYECKOTO
3JI€MEHTa B COCIMHEHUH
21 BErUCICHIT MaCCOBOK J0IH https://m.edsoo.ru/7f41837c

XUMHYECKOT0 3JIeMeHTa 1o (opmyie
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COCIMHCHUA

Haxosxnenue npocteiimiei popmyibt

22 BCIIECTBA I10 MACCOBBIM JIOJISIM
3JIEMEHTOB
Breruucnenus npocreiimieit hopmysibl

23 BEIIECTBA 10 MACCOBBLIM HIIU
MOJIBHBIM JIOJISIM 3JIEMEHTOB

24 KonnuectBo Bemecrsa. Moib
B3anMoCBs3b KOJIMYECTBA, MACCHI U

25 9HCIIa CTPYKTYPHBIX SIHHUIL
BEIIlECTBA

26 MoutsipHast Macca CMECH BEIIECTB https://m.edsoo.ru/7f41837c

97 MoabHas 10JiI XUMHUYECKOTO
JJEMEHTa B COSAUHEHUHN
Haxoxnaenue npocreiimieid GpopmyIibt

28 BEIIECTBA I10 MOJIBHBIM JOJISAM
9JIEMEHTOB

29 XUMHUECKHE SIBICHUS. XUMHUUYECKas
peaxius u e€ Mpu3HaKku

30 3aK0H COXpaHEHHS MaCcChHI BEIIECTB
ATOMHO-MOIIEKYISIpHAS TEOPUSI.

31 Kusub un gesarenbHocth M. B.
JlomoHOCOBa

32 XUMHUYECKNE YPaBHEHUS

33 Tunbl XUMUYECKUX PEAKIIHA https://m.edsoo.ru/7f41837c
Pacy€Thl Mo XMMHUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MACChl HCXOMHBIX

BEILIECTB WJIU MTPOIYKTOB PEAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

35

36

37

Bbruncnenus no ypaBHeHUsIM
XUMHUYECKON PEAKIUHU: KOJIUYECTBA
BEILIECTBA, MACCHI 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe
peareHToB WK MPOJLYKTOB PEAKLIUU

Beruucnenus no ypaBHeHHUIM
XMMHMYECKON PEaKIMU: KOJIUYECTBA
BEILECTBA, MACCHI 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe
peareHTOB WX IIPOJYKTOB PEAKLIUU

O000111eH1E ¥ CUCTEMATH3ALIS
3HAHUHU

38

39

KonTponbnas padora Ne 1 o teme
"BemecTBa u xXumMuieckue peakuu"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHUYCCKUX 3JICMCHTOB

40

IlousTue o rpymnmnax CXOaHbIX
9JICMCHTOB

41

42

DneMeHTHI, KOTOpble 00pa3yloT
amM(oTepHbIE OKCUABI U TUIPOKCHIBI
Ilepnoanuecknii 3akoH. OTKpBITHE
Ileprognueckoro 3akoHa

https://m.edsoo.ru/7f41837c

43

Kopotkonepuoanas n
JUTMHHOTIEpUOAHAsT (HOPMBI
[lepuoanueckoii cuctemsl
XUMHUYECKUX d1eMeHToB [I. 1.
MeHnaeneeBa

https://m.edsoo.ru/7f41837c

44

[Tepuoab! u rpynibl



https://m.edsoo.ru/7f41837c
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45

OcHoBHBIC CBCIACHUSA O CTPOCHHUU
aTOMOB

46

47

CocraB aTOMHBIX s11€p

H3oToms!I Kak Pa3HOBUAHOCTH aTOMOB
XHUMHUYECKOI'0O 3JICMCHTA

48
49

DNEeKTPOHBI

DneKTpoHHasi OpOUTaIh

50

DHepreTudyeckue ypoBHU U
OTypPOBHHU aToMa, s-, P-, d-opouTanu

https://m.edsoo.ru/7f41837c

51

52

53

54

DNeKTpOoHHBIE KOH(UTYpalnu 1
AJIEKTPOHHO-TpaduuecKue GopMyIibl
aTOMOB

CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
aTOMOB NepBbIX 20 XUMHUYECKUX
31eMeHTOB [lepuoanyeckoil cucTeMbl
J.. MenneneeBa

3aKOHOMEPHOCTU U3MEHEHUS paJnyca
aTOMOB XHMHYECKHUX DJIEMEHTOB,
METAUTMYECKUX U HEMETAINYECKUX
CBOMCTB I10 TpyMIIaM U IEpHoJaM
H3MeHeHne CBOMCTB COeJUHEHMIH

XUMHUYECKHX 3JIEMEHTOB B NIEPHOJAX U
rpymnmnax

55

XapakTeprucTuKa XUMHIECKOTO
3JIEMEHTA MO €0 MOJIOKEHUIO B
ITepunonnueckoii cucreme /.M.

MenneneeBa

https://m.edsoo.ru/7f41837c

56

3nauenue [leprnoanyeckoro 3akoHa u
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[Tepuonnueckoit cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB ISl pA3BUTHUS
HAyKH U MPaKTUKU

DNEeKTPOOTPULIATETLHOCTh

> XAMHYECKUX DJIEMEHTOB

58 KoBasieHTHast mossipHast CBS3h

59 KoBasienTHas HEMOIsIpHAst CBSA3b

60 Honnas cBs3b

61 DNEKTPOHHBIE U CTPYKTYpPHBIE
(GbopMyIIbI BEIIECTB

62 Kpucranmrieciue u avopuie https://m.edsoo.ru/7f41837c
BEIIECTBA

63 THnbpl KPUCTATITNYECKUX PEMIETOK U
WX XapaKTepUCTUKU
[TpuumHBl MHOTOOOPA3Ms BEIIECTB,

64 3aBUCHMOCTH CBOMCTB BEIICCTB OT
COCTaBa U CTPOCHHUS

65 CreneHb OKUCICHUS

66 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC
peakuuu

67 XuUMHUYecKre 3IEMEHTRI —
OKHCIIMTEIIH ¥ BOCCTAHOBUTEIIH
CocraBrenne ypaBHEeHUI

68 OKHCIIMTENHHO-BOCCTAHOBUTENHHBIX
peaKkuuii, METO1 SJIEKTPOHHOTO
OanaHca

69 BerHeneHits no ypapHeHisiM https://m.edsoo.ru/7f41837c

XHUMHYSCKOHN pE€aKuu: KOJINYECTBA
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BEIIIECTBA, 00bEMA, MACCHI 10
H3BECTHOMY KOJIMYECTBY BEIICCTBA,
00BEMY, Macce pearcHTOB MU
MIPOAYKTOB PEAKIIMH

Beruucnenus npocrenmen
MOJIEKYJISIPHOM (hOpMyITBI BElIecTBa

70 10 M3BECTHBIM MAaCCOBBIM JOJISIM
3JICMEHTOB

71 O06001IeHNEe U CUCTEMATU3 AL
3HAHHUH
KonTponbnas padota Ne 5 o reme

72 "Ctpoenue aToma. XuMH4eCKas
CBS3B"

73 Bo3nyx — cMmecs razos. [lonstue o
rasax.

74 3axon Asorajpo. MonspHbiii 00bEM https://m.edso0.ru/7f41837c
ra3oB
Brrunciienus 00bEMa, KOJIMUeCTBa

75 BEIIIECTBA raza Mo U3BECTHOMY €r0
KOJIMYECTBY BEIIECTBA, 00BEMY

76 OrtHocuTeNnbHAS IIJIOTHOCTH T'a30B
BrruncieHus oTHOCUTEIbHOM

77 IUIOTHOCTH Ta30B
Ornpenenenre OTHOCUTEIbHON

78 MOJICKYJIIPHON MacChl Ta3000pa3HOTO
BEIIECTBA 10 U3BECTHOM
OTHOCUTEIHLHOM INIOTHOCTH

79 BrrunciaeHns OTHOCUTEIbLHOM https://m.edsoo.ru/7f41837¢c
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MOJIEKYJIIPHOM MaccChl rasa 1o
U3BECTHON OTHOCUTENIBHOMN INIOTHOCTU

OOBEMHBIC OTHOIIECHUS Ta30B MPH

50 XUMHUYECKUX PEaKLUIX

g1 Beruuciienust 06bEMOB ra3os 110
YPaBHEHHMIO XUMHUYECKON peaKkLuu

g2 Kucnopox — anemeHnT u npocroe
BEIIECTBO

83 Oxcuabl

84 CriocoObl osTy4yeHHs KUCIOpoAa B
71a00paTOPUU U MPOMBILIUIEHHOCTH
[IpakTuueckas padbora Ne 3 o Teme

85 "[losnryyeHue u codbupanue Kuciaoposa, https://m.edsoo.ru/7f41837c
M3y4YeHHUe ero CBOMCTB"

86 Kpyrosopor kucnopoza B npupoje

g7 O30H — aJUIOTPONHAs MOJU(PHUKAIIHS
KHCIIOpOJia
TennoBoii 3¢ ekt xumuueckomn

88 PEAKIIHH, TEPMOXHMHHACCIHE https://m.edso0.ru/7f41837c
YpaBHEHHUSI, 9K30- U SHIO0TEPMHUYUECKHE
peakuuu
TommBo. Mcrions3oBanue yris u

89 MeTaHa B Ka4eCTBE TOIIHMBA.
3arpsi3sHEHUE BO3IyXa.
Brruncnenus no ypaBHEHUsAM

% XUMHUYECKON pPEaKIIMU: KOJIMYECTBA

BEIIeCTBa, 00HEMA, MAaCCHI 10
W3BECTHOMY KOJIMYECTBY BEIIIECTBA,
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00BEMY, Macce peareHToB WIN
MPOJIyKTOB PEAKIIUH

91

92

Konrponsnas padora Ne 2 o Teme
"Bo3ayx. Kucnopoa. Oxcuast"
Bonopox — snemMeHT u mpocroe
BEILIECTBO

https://m.edsoo.ru/7f41837c

93

Crioco0bl nostydeHus BoAOpoa B
71a00paTOPHH U MTPOMBIIUIEHHOCTH

94

95

96

[IpakTuueckas padora Ne 4 o Teme
"[lonyuenue u cobupanue BOJOpoOaa,
U3Y4YEHUE ero CBOUCTB"

Hcrnonbs30BaHKe BOIOPO/Ia B KAUECTBE
TOILIMBA

Ilonsatue o xucnoTax u coiax. Cocras
KHUCIIOT U cojieit

97

98

99

100

Brruncnenus o0b€Ma, KOJIUYECTBA
BEIIECTBA ra3a Mo U3BECTHOMY €T0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY

Brruncienus 006EM0B ra3oB IO
YPaBHEHUIO XUMUYECKON pEAKIINHU

Boruucnenust no ypaBHeHUSIM
XUMHUYECKON PEaKIMU: KOJTUYECTBA
BeIlleCTBa, 00bEMA, MACChI 110
W3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB UIu
MPOAYKTOB PEAKIIUU

dusnueckue cBolicTBa Boanl. Boaa B
MpUpoae

https://m.edsoo.ru/7f41837¢c
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101

AHamu3 U CUHTE3 — METOBI
M3y4YEHUs COCTaBa BOIbI

102
103

XHUMHUYECKHE CBOUCTBA BOJLI

CocTaB OCHOBaHUH

104

105

106

107

108

109

PactBopsl. PacTBOpHMOCTE BELECTB B
BOZE

HacplienHble 1 HEHACHIIICHHEIE,
KOHIIEHTPUPOBAHHbIE U pa30aBICHHbIE
pacTBOpPHI

CriocoObI BhIpayKEHUSI KOHIICHTPAIIUU
pacTBOPOB: MaccoBasi J0Jis
PacTBOPEHHOTO BEIIECTBA, MOJISIpHAs
KOHILIEHTpalus

[IpakTuueckas padora Ne 5 o Teme
"[IpuroToBineHue pacTBOPOB C
ONpeACIEHHON MacCCOBOU JTOJIEN
pPacTBOPEHHOTO
BeniecTsa.lIpurorosienne pacTBopoB
C OMpeAeIEHHON MOJISIPHOM
KOHIIEHTpAlHUEN paCTBOPEHHOTO
BelrecTna"

BerunciieHus ¢ uCNosab30BaHUEM
MIOHSTHUS «MaccOBasl I0JIsl BEIECTBA B
pacTBope»

BeruunciieHus ¢ uCNosb30BaHUEM
MOHSATHUS «MOJISIPHASI KOHIICHTPAIUS
pPacTBOPEHHOTO BEIECTBA»

https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837¢c

110

Ponb pacTBOpOB B IPUPOAE U KUIHU
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yenoBeka. KpyroBopot BOJibI B
pupoe

111

112

113

3arpsi3HeHue npupoHbIX BoJ. OxpaHa
1 OYMCTKA IPUPOJHBIX BOI.
Bbruuciienus ¢ ucnosiab30BaHuEM

rpaduKoOB pacCTBOPUMOCTH JJIsi
pacuéToB pacTBOPUMOCTH BEILIECTB

Brruncnenus ¢ ucnojib30BaHUEM

MIOHSTHSI «MaccoBas J0JIs BEIIECTBA B
pacTtBope»

114

BrlunciieHus ¢ UCOJIb30BaHUEM
MOHSATHUS «MOJISIPHAsI KOHLIEHTPaLUS
pPacTBOPEHHOTO BEILIECTBAY

https://m.edsoo.ru/7f41837¢c

115

116

117

BrraucneHns ¢ HCnojib30BaHuEM
rpauKOB PaCTBOPUMOCTH JIJISI
pacd€TOB PaCTBOPUMOCTH BEIIECTB
O0o001IeHNEe U CHCTEMATH3ALIHS
3HAHUU

KonTponbnas padora Ne 3 o teme
"Bonopon. Bona. PactBopsl.
OcHoBanug"

118

OKcupl: coCcTaB, KJIacCupUKAIus,
TpI/IBI/IaJ'H)HI)Ie Ha3BaHUS

119

120

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OKCHIIOB

[TonsTue o0 runpoxkcuaax —
OCHOBaHMSX U KHCIIOPOACOAEPKALIUX
KHCIIOTax

https://m.edsoo.ru/7f41837¢c
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duznueckre 1 XUMUYECKHE CBOMCTBA

121
KHCJIOT

122 [Tonyyenue kucior

123 Kiaccudukanms ocHoBaHMIA

124 [II€moun, UX CBOMCTBA U CITOCOOBI
MOJTy4eHUS

175 HepacTBoprmbie OCHOBaHUS, UX
CBOMCTBA U CLIOCOOBI MOTYYCHHUS
[TonsaTne 06 amdpoTepHbIX

126 THAPORCHAAX: XHMITICCKHE CBOHCTBA https://m.edso0.ru/7f41837¢c
u nonyuyenue. [Ipumenenue
Ba)KHEHIIINX OCHOBAHUH

17 Comnu: coctaB, Ki1accu(UKaIms,
TPUBUAITBHBIC HA3BAHUS

128 du3nyeckre 1 XUMHUUYECKHE CBOMCTBA
couneil. [Tonmyuenue comneit

179 I'eneTnueckas CBSI3b MEXKAY KJIaccaMu
HEOPTaHMYECKUX COCTUHEHUIA
[IpakTuueckas padora Ne 6. Pemenue

130 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
«OCHOBHBIE KIIACChl HEOPTAHHMYECKUX
COCIMHEHUI
Beruncnenus mo ypaBHEHUAM
XUMHYECKON PEeaKINy: KOJTHISCTBA

131 BEMECTBA, 00HEM, MAcCHI 10 https://m.edso00.ru/7f41837c

U3BECTHOMY KOJIMYECTBY BEILECTBA,
00bEMY, Macce peareHToB MU
IIPOJYKTOB PEAKIIUU



https://m.edsoo.ru/7f41837c
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Brrunciienust Maccol poayKTa
peaKIu MO U3BECTHOM Macce OJTHOTO
W3 UCXOJIHBIX BEILECTB, B3ATOIO B

132 1
BU/JIE PaCTBOPA, COJAEPKAIIETO
oTpeAeNEHHYI0 MAaCCOBYIO JI0JTI0
pacTBOPEHHOTO BEILIECTBA
Kontponbnas padota Ne 4 o teme

133 "OCHOBHBIE KJIACChl HEOPTaHUUYECKUX 1
coenuHeHun"

134 PesepBHbIil ypok

135 PesepBHbIil ypok

136 PesepBHbIil ypok

OBUIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Kontpoabnubie IIpakTunyeckue 06pazoBaTebHbIE
padoThI padoTshI pecypenI
1 CtpoeHue aToMOB 1
[TocnenoBaTenbHOCTH 3aMOTHEHUS
2 INEKTPOHHBIX OPOUTAICH ATOMOB MaJIBIX 1
MIEPUOJIOB
3 OcoGeHHovcm 3aITOJTHEHUS AIIEKTPOHHBIX 1 htts://m.edsoo.ru/7f41837c
opOuTaneil aToMOB OOJIBIINX IEPHUOIOB
4 CreneHb OKUCIEHUS U BaJIEHTHOCTD
5 Buipl xumMuueckon cBs3u
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
6 MEeXaHU3M 00pa30BaHUs KOBAJICHTHOMN CBSI3H. 1
MeXMOIeKyIIpHbIE B3aUMOICHCTBHS
THUIBI KPUCTAIUIMYECKUX PEIIETOK,
7 0COOEHHOCTH CTPOCHMS KPUCTAIITNYECKUX 1
pemeToK
3aBHCHUMOCTbH CBOMCTB BEIIIECTBA OT TUTIA
8 KPUCTAJUTMYECKOM pEeIIETKH U BUIA 1
XUMHUYECKOH CBS3U
9 Kaccudukanms XuMruaeckux peakiui mo 1
pPa3IUYHBIM MPU3HAKAM
10 DHepreTuka XUMUYECKUX PEaKLUi. 1
TernnoBoit 3¢ ekt XuMUIECKoi peakuuu
11 3akoH ['ecca u ero ciaeacTsus 1 https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

12

13

BrruncneHus mo TepMOXHUMHYECKOMY
YpaBHEHHUIO peaKIuu: TEIIoBoro 3¢ dexra
XUMHAYECKON PEaKIUK 10 KOJIHMYECTBY
BEIIECTBA, Macce WiH 00bEMY
MIPOpearupoBaBIIeTo WM 00Pa30BaBIIETOCS
BEIIIECTBA

[ToHsiTHE O CKOPOCTH XMMHYECKOW peaKIIuu.
3aKOH ACHCTBYIOIIMX MAacC

14

15

16

Oueprust aktuBaiun. [TonsTue o karammse.
®epmenThl. UTHTHOUTOPBI.

dakTopbl, BIUAIONINE HA CKOPOCTh
XMMHYECKON peaKkiuu

[ToHsiTHE O XMMUYECKOM PaBHOBECHH,
npunnun Jle [latense

17

@akTOpPBI, BIUSIOIINE HA COCTOSTHUE
XUMHYECKOTO PaBHOBECHS.
[Iporuo3upoBanne BO3MOKHOCTH
MIPOTEKAHU XUMUYECKUX IIPEBPALLCHUN B
Pa3JIMYHBIX YCIOBHAX

18

19

20

OKHUCITUTENIEHO-BOCCTAHOBUTEIILHBIC
peakiuu

BaxHble OKMCIUTEIN U BOCCTAHOBUTEIH.
HepMaHr aHaT KaJlusia

CBoiicTBa MMPOCTHIX BCIICCTB — MCTAJUIOB U
HEMCTAJIJIOB, KUCJIOT 1 coJieil — B CBETE
Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OKHCIUTEIHLHO-
BOCCTAHOBUTCIIbHBIX PCAKIIHUAX

https://m.edsoo.ru/7f41837¢c

21

[TpakTrueckas padota Ne 1. Pemenue



https://m.edsoo.ru/7f41837c

OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME
«OKHCIIUTEIIFHO-BOCCTAHOBUTEIIbHEIC
peakuuu»

Konrtponsnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIIUI»

93 PactBopenue kak GU3MKO-XUMHUYECKUN
rporecc

24 DNEKTPOIUTHI U HEAIEKTPOIUTHI

25 Teopus 37AEKTPOIIUTUUECKON TUCCOIHAITTT

26 Nonnoe npoussenenue Boibl. BogopoaHsiii https://m.edsoo.ru/7f41837¢
MoKazareib

97 DNEeKTPONUTHYECKAs JUCCOLMAIIHS KUCTIOT,
OCHOBAaHMUH U CoOJIer

28 Peakuuu nonHoro ooMeHa
CBOMCTBa KHCIOT, OCHOBAaHUH H COJICH B

29 CBETe MpecTaBleHu 00
AIEKTPOJUTUYECKON JUCCOLMAIIIN

30 KavecTBeHHBIE peakIiui Ha HOHBI
ITpakTruyeckas padora Ne 2. Pemenue

31 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«DIIEKTPOIUTUYECKAs TUCCOLIMALIMS

32 I'maponus conent

33 Honnblie ypaBHEHUS THAPOIN3A COICH
ITpakTuyeckas padora Ne 3. Pemenue

34 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«I'maponus conen»

35 Brruucnenust Mmacchel mpoayKTa peakiiuu 1o https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

HM3BECTHOM Macce OJHOTO M3 UCXOJTHBIX
BEILIECTB, B35ATOTO B BHJIC PAaCTBODA,
CoJIepKaIIero ONnpeeIEéHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO BEIIECTBA

Konrtponsnas padora Ne 2 o Teme

36 "DIEeKTPOTUTHIECKAS TUCCOLIUAITHS.
XHUMHUYECKUE Peakiuu B pacTBopax"

37 OOm1ast xapaKTEepUCTHKA HEMETAIUIOB

38 OO01as xapakTepuCcTUKa raJIoreHOB

39 XHUMHUYECKUE CBOKCTBA IaJIOT€HOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

40 Xinopooaopoa. ConsiHasi KUCIIOTa
[IpakTuueckas padora Ne 4 o Teme

41 "IlonydyeHne consiHOM KUCIIOTBI, U3yueHUe €
CBOMCTB"

42 [TonsiTHE O KUCTOPOACOAEPIKAIIUX KUCIOTaX
XJIOpa ¥ X COJISIX
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

43 peaxiuii, ey OJJUH UX PeareHTOB JaH B
M30BITKE

44 Baxwnerime coeMHEHUs XI0pa U UX
HaXO0XJICHUE B IPUPOJIE

45 Obuias XapakTepHCTHKa H1eMEHTOB VIA- https://m.edso00.ru/7f41837c
TPYIIIIBI

46 CtpoeHue u CBOICTBA IPOCTOTO BELIECTBA
cepbl. AJUIOTPOITHBIE MOIU(DUKAIINH CEePBI

47 CepoBogopo/, ctpoeHue, hpuzndecKkue u

XUMHYECKHE CBOUCTBA



https://m.edsoo.ru/7f41837c

48

Oxcuppl cepbl

49 CepHucras KUciIoTa U e€ CoJiu. https://m.edsoo.ru/7f41837c

50 CepHas KUCIIOTa B €€ COITU

51 [IpoMbIIIEHHOE TTOTYYEHUE CEPHOM
KHCIIOTHI
Haxoxnenue cepbl 1 €€ COeTMHEHUH B

52 npupoae. XuMUYECKOe 3arpsa3HeHHe
OKpY>Karollen cpeabl COeTUHEHUSIMU CePhI
Brruncnenus Macchl MpOAyKTa PEAKIIHH 110

53 M3BECTHOM MaccoBoil (00bEMHOIT) nome (%)
€ro BBIX0J1a OT TEOPETHUECKH BO3ZMOKHOTO
Brruucnenust maccoBoii (00bEMHOM) 10511

54 (%) Bmxofla HpOAyKTa PeaKHHH 1o https://m.edsoo.ru/7f41837¢
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOIYKTa PEaKlun

55 OO6mrast xapakTepucTrka 3J1eMeHTOB VA -
TPYTIIIBI

56 A30T, pacipocTpaHeHue B IPUpPO/IE,
¢bu3nuecKkrue U XUMHUYeCcKre CBONCTBA

57 AMMUaK, ero GU3HYECKUe U XUMUICCKHE
CBOMCTBA

58 Conr aMMOHWUS
[TpakTuueckas pabora Ne 5 mo Teme

59 "IlonydeHne amMmmuaKa, U3y4eHue ero
cBOMCTB"

60 Oxcuet azota (1, 11, I, 1V, V)

61 A3zotucras Kuciaora. A30THas KHCIIOTa

62 [TpombInIeHHOE MOTyYeHUE a30THON



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

KHCJIOTBI

63

64

Hutpatsl u HUTpUTBL. XMMUYECKOE
3arps3HEHUE OKPYKAIOLIEH cpelibl
COCITMHEHUSMH a30Ta

docdop, atoTporiHbIe MOIUPUKATUNA
dbocdopa

https://m.edsoo.ru/7f41837c

65

Oxcunpt pocdopa (M1, V) u pochopras
KHCJIOTa

66

67

68

[TonsiTve 0 MUHEPAIBHBIX YIOOPEHUSIX.
3arpsi3HeHue NpUPOJHBIX BOJJOEMOB
COeTMHEHUAMU a30Ta u Gochopa

VYriepon, ero aluIoTpOnHbIC MOAUBUKAIIUN U
CBOICTBa

Oxkcuapl yriaeposa, ux GU3nYecKue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE
MpOoOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa
(V)

69

[IpakTuueckue padotsl Ne 6 o Teme
"[MTonyuenue oxcuna yraeposaa (1V) u
M3y4YEHUE ero CBOMCTB"

70

71

VYrospHasa KACIOTa U €€ COJIU

HepBOHa‘{aﬂbHHe MIOHSATHS 00 OpTraHUYCCKUX
BCIICCTBAX KAaK O COCAUMHCHUAX YIJICpoJda

72

[TpupoaHbIe UICTOYHUKH YTIEBOJOPOIOB U UX
POJIb B OBITY Y TPOMBIIIIICHHOCTH

73

[TousTre 0 OUOJIOTUYECKH BAXKHBIX
OpPraHWYECKUX BEIIECTBAX — KHUPaxX, OesKax
1 yTaeBoaax

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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74

Kpemnuuid, ero ¢puzndeckne 1 XUMHYECKUE
CBOICTBa

75

76

Oxcun kpemuus (1V), kpemHueBas Kuciora,
CHJIMKAThI

bop. bopHas kucnora

77

[TpakTuyeckas pabora Ne7. Pemenne
OKCIICPUMCHTAJIbHBIX 3aJia4d 110 TCME
«BakHel1ne HeMEeTaIUTbl U UX COCTHHCHUS

78

Beruncienus Mmaccol (00bEMa; H.Y.)
IIPOYKTA PEAKLIMK 110 JAHHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COJIEpIKaIIIer0 ONpPeIeIEHHYI0 MAaCCOBYIO
JIOJTIO TIpUMeEcei

79

80

81

KonTponbnas padora Ne 3 o teme
«Baxuelnme HeMeTayLIbl U UX
COEIMHEHUAY.

OO61mas xapakTepuCcTHKa XUMUYECKIX
AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUH UX
nonoxkerus B [ICXD JI.U. Menaeneena

Mertannsl A- u b-rpynn

82

Merammueckas CBA3b U METAJUINYECKAS
KpUCTAJIIINYEcKast pelérka. 3aBUCUMOCTh
(U3MYECKUX CBOWCTB METAIIJIOB OT CTPOCHHUS
KPUCTAJLIOB

83

84

O01mme XUMAYECKUE CBOMCTBA METAJLIOB

OO61u1re cnocoObl MOTyYeHHsI METaJLIOB,
Mmetamyprust. CruiaBsl

85

DIIEKTPOJIN3 PACILIIABOB U PACTBOPOB COJICH




KakK OJUH U3 CII0c000B MOJIYYCHUA MCTAJIJIOB

Brrancnenus no YpaBHCHUAM 3JICKTPOJIN3a

86 pacIyiaBoB U paCTBOPOB BEIIECTB

87 [TonsTHE O KOPPO3UM METAJLIOB
Beruucnenus cocraBa cmecei ¢

88 MCTIOJIb30BAHUEM PEIICHHS CUCTEM
YpaBHEHUU

89 PaznuuHble TUIIBI BBIYMCIIEHUH 110
YpaBHEHHSIM XUMUYECKHUX PEaKIHii

90 Mertamisl A-rpynn. Lllenounsie MeTanmib

01 Haxoxnenue B npupone. CoiicTBa
[IETIOYHBIX METAJUIOB

92 Oxcubl ¥ THIPOKCHU/IBI HATPUS U KaJTUs

93 [lerouHO3EMENbHBIE METAILIBI

94 Ba)IiHeHmm COCMTTHETI RATL I, https://m.edso00.ru/7f41837¢c
CBOWCTBA, IPUMEHEHHE

95 JXKeéctkocTh BOABI M CLIOCOOBI €€ YCTpaHEeHUs

96 [IpakTuueckas padbora Ne 8 o Teme
"YKécTkocTh BOJBI U METO/BI €€ ycTpaHeHus"

97 AnmroMUHUI

98 AMpoTepHbIe CBOMCTBA OKCHIA U
THIIPOKCHU/IA AITFOMUHUS

99 OOm1ast xapakTepucTHKa MeTayuioB b-rpynn
(MOGOYHBIX MOATPYIII)

100 IlepBoHauabHBIE IPEACTABICHUS O
KOMILJIEKCHBIX COCTUHEHUSX

101 Mens u cepebpo



https://m.edsoo.ru/7f41837c

HpC[[CTaBJIeHI/ISI 00 aMMHAYHBIX KOMILIEKCAX

102
cepeOpa u Mmeau
103 [uuk
104 AMdoTepHbIE CBOMCTBA OKCHIA U
THIPOKCH/IA IUHKA
105 Keneso https://m.edso00.ru/7f41837c
106 Oxcubl, THAPOKCUIBI U conn kene3a (1) n
xenesa (1)
107 UyryH u cTajgb — CIUIaBbI JKene3a
[TpakTrueckas padota Ne 9. Permenue
108 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
«Bakuelnine MeTaIbl U UX COCIUHEHUS)Y
Brruncnenus coctaBa cmeceii ¢
109 UCIIOJIb30BAHNUEM PELICHUS CUCTEM https://m.edsoo.ru/7f41837c
YpaBHEHUU
110 Pa3znuyHbie THUMBI BEIUKCICHUH 10
yYpaBHEHUSM XUMHUECKUX peaKInui
111 Kontponbnas padota Ne 4 o teme
«Basxkaenmme MeTaiIbl 1 UX COSTMHEHMSI
112 besomnacHoe ncmnonbp30BaHue BEMIECTB U
XUMHYECKHUX PEAKIIHiA B OBITY
113 HoBsie MaTepuabl ¥ TEXHOJIOTHUU.
[IpuHIUIIBL «3ENEHON XUMUM
114 XHMHUS U 300POBbE
XUMHUYECKOE 3arpsi3HEHNE OKpYKaroIen
115 cpensl. [TonsaTue o npeaenpbHo 1OMyCTUMON https://m.edso0.ru/7f41837c
koHneHTpanuu Bemects (IT1K)
116 DKOJIOTHYECKHUE TIPOOIIEMBI, CBSI3aHHBIC C



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

COCIMHEHUSIMH yTJIepo/ia, a30Ta, CepblI,
TSOKENBIX METaJIOB.POJIb XMMUHY B peIICHUN
IKOJIOTHYECKUX MPOOIeM

117

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMA XMMHUYECKUX DJIEMEHTOB B CBETE
TEOPUH CTPOEHUS aToMa

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XHUMHYECKHX DJIEMEHTOB M UX COCIUHEHUI B
MepUO/Iax U Tpymmnax

CtpoeHue BemniecTBa B TBEPIAOM, KUIKOM U
ra3000pa3HOM COCTOSTHUU. Buibt
XAMUYECKOH CBA3H

Knaccudukanmsi XaMHUUECKUX PEaKI|H 110
Pa3IMYHBIM MPHU3HAKAM

121

[Iporuo3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUI B
Pa3IMYHBIX YCIOBUSIX Ha OCHOBE
MPE/ICTABICHU XUMHUYECKONH KHHETHUKU U
TEPMOJMHAMUKH.

122

123

124

XHUMUYECKUE PEAKIIMU B PACTBOPAX.
I'upponus conent

CBOICTBA KHCIOT, OCHOBAaHUH H COJICH B
CBETE MpeACcTaBlIeHU 00
BJIEKTPOJIUTUYECKON JUCCOIUALINHT

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. JIEeKTPOIIn3.

125

[IpakTuueckas padora Ne 10. Pemenue
HKCHEPUMEHTAIbHBIX 33714 110 TEME




«XUMHYECKHUE PEAKLIHMY
[IpakTrueckas padorta Ne 11. Pemenne

126 9KCIIEPUMEHTAIIBHBIX 3a/a4 110 TeEME 1 1
«MeTaibl, HeMETaJJIbl U UX COCTUHEHHSD)

127 PesepBHBIN ypok 1

128 Pe3epBHbIil ypok 1 https://m.edsoo.ru/7f41837c

129 PesepBHbIil ypok 1

130 PesepBHEIiT ypok 1

131 PesepBHbIil ypok 1

132 PesepBHbIi ypok 1

133 PesepBHbIil ypok 1

134 PesepBHbIi ypok 1

135 PesepBHEIiT ypok 1

136 PesepBHbIil ypok 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11



https://m.edsoo.ru/7f41837c




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM TPOT'PAMMOBI

8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yjabTara
1 ITo Teme: «IlepBoOHaYaNbHbIE XUMUYECKUE ITOHITUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMMYECKHUX IOHSATHI: aToM, MOJIEKyJa,
XUMHUYECKHM DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
11 MaccoBasi JI0JII XUMHUECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIN 00BEM,
XUMHAYECKast peakius, KiacCu(UKaIUs PpeaKiuil: peakuu COCTUHCHUS,
peakuuu pa3joKEHUs, pPeakUUu 3aMEleHUus, peakuuu OOMEHa, 3K30- U
DHIOTEPMHUYECKHE pEaKknuu, TerioBod dddekr peakuuu, pacTBop,
MaccoBast 10Jis BeulecTBa (MPOLIEHTHAs KOHIICHTpAIlHs) B pacTBOPE
12 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHH |
' IPUMEHSTH 3TH MOHATHUS IPU ONMMCAHUH BEIIECTB U MX MPEBPALCHUN
13 MCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY ISl COCTaBJICHHs ()OpMYIT BEUIECTB
' Y YPaBHEHUI XUMHYECKUX pEaKIUi
14 pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKoHa ABOrapo
1.5 OTPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEUHEHHSIX
16 KJaccu(uIUpoBaTh XUMHMYECKHE peakiuu (10 YUCIy M  COCTaBy
' Y4YacCTBYIOUIMX B peakI[MH BELIECTB, 110 TEII0BOMY 3 deKkTy)
1.7 BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB
18 BBIUUCIIATh MAacCOBYIO JIOJI0 XMMHYECKOrO JJIeMeHTa 10 (¢opmyIe
' COEIMHEHHH,
1.9 BBIUHCIISTH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 OPUMEHATh E€CTeCTBEHHOHAYYHbIE METO/bl IO3HAHUS — HaOJIIOJICHHE,
' U3MEpeHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pealIbHbII U MBICJIEHHBIH)
2 I[To Teme: «BakHeiiume npeacTaBUTEIN HEOPIraHUIECKUX BEILIECTBY
21 PacKphIBaTh CMBICII OCHOBHBIX XMUMHYECKMX TOHSTHIA: OKCHJ, KHCIIOTA,
' OCHOBaHHE, COJIb
59 ONpEAENATh INPUHAMISKHOCTh BEUIECTB K ONPEIEIEHHOMY Kiaccy
' COEIMHEHH 10 hopMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
24 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOICTBA BEILECTB

Pa3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMUCAHUC NPUMCECPAMH MOJICKYJIAPHBIX




YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUU

2.5

2.6

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

CJIeIOBaTh MPaBHUJIaM IOJIb30BaHH XUMHUECKON MOCYA0H U 1abopaTOpHbIM
o0opysoBaHueM, a Takke IMpaBWjiaM OOpalleHus C BeleCTBaMH B
COOTBETCTBUM C HUHCTPYKUHUSMHU [0 BBINOJIHEHHUIO J1a0OPATOPHBIX
XUMHYECKUX OTBITOB IO TOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposa M KHCIOpPOJA), NMPUTOTOBIEHUIO DPACTBOPOB C OMNpPEAEIEHHON
MacCOBOHM JI0JIEM PacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IIPOBOJIUTH
XMMUYECKHE OSKCIIEPHUMEHTHIIIO PACMO3HABAHUIO PACTBOPOB INEIOYEH H
KHCJIOT C TMIOMOIIBIO HHIUKATOPOB (J1akMyc, heHondTanent, METHUIIOPaHK U

JApyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XMMHUYECKOM pEeaKIuu

ITo teme: «llepuoandeckuii 3akoH u llepuoanyeckas cucteMa XMMHUYECKUX
sanementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKas CBSA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUMY

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX TTOHATHH: AApo  artoma,
BHCKTpOHHHﬁ clIoM aToMa, aTOMHasa Op6I/ITaJ'IB, paanyc atomMa, XUuMHUYICCKad
CBA3b, [oJsIpHasa u HCIIOJIIPpHAA KOBAaJICHTHAaA CBA3b,
QJICKTPOOTPpULIATCIbHOCTb, HOHHAsA CBA3b, MOH, KATHOH, AHWOH, CTCIICHbL
OKHCJICHHUA

KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

ONMCHIBaTh M XapakTepu3oBaTh TaOianuHyto ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb IOHATUS  «TJIaBHas
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 JIEMEHTOB OT UX MOJI0KeHUs B Ileproanueckoi cucreme

COOTHOCHTH 0003HaueHUsl, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrtemMa XxuMuueckux oaeMeHToB JI.MI. MeHnneneeBa» ¢ 4HCIOBBIMHU
XapaKTEpUCTHUKaMH CTPOEHHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB U
3apsn  sapa, oOIlee YHUCIO DJIEKTPOHOBU  pacIpesieieHue 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 COEANHEHUX




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,
AIEKTPOJUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHUECKAS JUCCOLMALINS, PEAKLIUU
MOHHOTO OOMEHa, KaTaiu3aTop, XUMHUYECKOe paBHOBEcHE, OOpaTHMbIe U
HEOOpaTUMbIE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIE PEAKIIHHU,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHNS,
aM(pOTEpHOCTh, XUMHYECKAsI CBS3b (KOBAJIGHTHAS, HOHHAS, METAJUTHUECKas),
KpUCTAJUIMYECKas PeIIETKa, CILUIaBbl, CKOPOCTh XUMUYECKON PEaKLUU

1.2

1.3

14

I/IJIJIIOCTpI/IpOBaTB B3aUMOCBS3b OCHOBHBIX XHMHUYCCKUX HOHSITI/Iﬁ n
HpI/IMeHﬂTI) OTHU IIOHATUS HpI/I OIIMCAaHUU BCILCCTB U UX HpeBpaHICHI/Iﬁ
COCTAaBJIATh ~ YPAaBHEHHS  OJICKTPOJUTHYCCKONW  JMCCOLMAIMH  KHCIIOT,
IeJI0Yel U COJICH, MOJHBIC W COKPANIEHHBIC YPAaBHEHHsI PEaKIMii HOHHOTO
obMeHa

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHI
MOCPEACTBOM COCTaBJICHUS 3JICKTPOHHOI0 OajaHca STUX peakIuit

1.5

2.1

IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOW peaKkIuu

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

XapaKTepu30BaTh (OMUCHIBATh) OOIMME W CHEeNU(DUICCKUE XHUMHUYECKUE
CBOICTBa TMPOCTHIX U CIOXKHBIX BEIIECTB, IMOATBEPKIas OIMHUCaHUE
puMepamMu MOJIEKYJSIPHBIX W HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKnui

2.2

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

2.3

2.4

2.5

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HUX CTPOCHMS,
BO3MOXHOCTM TMPOTEKAHUS XUMHYECKHUX IMPEBPALICHUI B Pa3IMYHbBIX
YCIIOBHSIX

CcJIeZIoBaTh MPaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCY0i U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBuiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C UHCTPYKIMSAMU IO  BBIMOJHEHUIO JIaOOPAaTOPHBIX
XUMHYECKHUX OIBITOB IO TIOJTYYCHHUIO U COOMPAHUIO ra3000pa3HBIX 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 META/UIOB, TPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHWUECKHUX BEIIECCTB

ITo Teme: «XHUMHsI U OKpY:KArOIIast CPenar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux mnonstui: I[IJIK Bemectsa;




KOpPPO3Hs METAJIOB

3.2

IMPUMEHSTh OCHOBHBIC ONEPAIlUU MBICIIUTEIBHON JEITeIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 00O0IICHNE, CUCTEMATHU3AIINIO, BBISIBICHUE TPHYUHHO-
CIIEICTBEHHBIX CBS3CH — I U3YYCHUS CBOWCTB BEIIECTB U XUMHYECKHX
peakiuii; eCTECTBEHHOHAyYHbIE METOJbI TIO3HAHHWS — HAOIIOJIEHUE,
U3MEpPEHHUE, MOJIEITUPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBIN )




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
BelecTBa. Gu3nUecKkrue CBOMCTBA BEILIECTB. ArperaTHOe COCTOSIHUE BEILIECTB
Ilonsatue o Meromax mo3HaHHMS B XMMHHM. UucTble BemecTBa U cMecH. CrocoObl
pazzaeneHus cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 31eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aroMHas Macca. OTHOCHTEIbHas
MOJICKYJIIpHAas Macca. MaccoBas 011 XUMHYSCKOro 3JIEMECHTA B COCAUHCHUU

KomuuecTBo BemecTtBa. Moabs. MomsipHast Macca. B3anMoCBsI3b KOJIMUECTBA, MAcChl U
yuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XUMHUECKUX
COETUHEHUN

du3nyecKkrue U XMMUUYECKHE SIBJICHUS. XMMHUUECKas peakiusa U e€ MpU3HaKu. 3aKOH
COXPAaHEHHUS MACChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukarus XuMudeckux
peaknuil (CoeuHEHus, Pa3I0KEeHUsI, 3aMEIICHHUs, OOMEeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH, € MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOparieHus ¢ 1abopaTOpHbIM 000pYI0BaHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HaOmoeHne Qu3nveckux (MIaBJIeHHE BOCKa, TasHUE IJIbJa, pacTUpaHHe caxapa B
CTYNIKEe, KWIIEHUE U KOHJEHCAIUs BOJbI) M XHUMHUYECKUX (TOpPEHHE CBEYH,
MPOKaIMBaHWE MEIHON MPOBOJIOKH, B3aWMOJEWCTBHE Mella C KHCIOTOHN) sBICHUM,
HaOJlOJIecHWe W ONHCaHWE NPU3HAKOB MPOTEKAHUS XMUMHMUYECKHUX  PpeaKlHi
(pa3noxenue caxapa, B3aUMOJECHCTBHE CEPHOM KHUCJIOTHI C XJIOpPHAOM Oapus,
paznoxxenue ruapokcuna menu(ll) mpu HarpeBaHuwm, B3aMMOJEWCTBHE jKelie3a C
pactBopom comu menu(ll), mzyuenune crmocoOoOB paszjeneHus cmecedl (C MOMOIIbIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWUIALMSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHOW COJIM, HAONIOJICHHE U OMNHMCAaHUE pe3yJbTaTOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MoJelel MOJIeKyI (IIapoCTePKHEBBIX )

2.1

Baxnerime npencTaBuTeN HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kucinopon — a1neMeHT U IpoCcToe BEIIECTBO.
Haxoxnenue kucinopoaa B nmpupojie, Gu3HdecKue U XMMUIECKUE CBOMCTBA (peaKiuu
ropenusi). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MONydeHHUs KHCIOpOAa B
naboparopun M THpoMbllieHHOCTH. KpyroBopor kuciopoga B mpupoje. O30H —




AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

2.3

2.4

TertoBoit 3GGEKT XUMHUUECKOH PEaKIUU, TEPMOXUMHUYCCKHE YPaBHCHHUs, JK30- U
IHJIOTEPMHUUYECKHE pEaKuHu. TOIUIMBO: Yyroiib W METaH. 3arpsi3HCHUE BO3yXa,
yCHJICHUE MMAPHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOS

Bomopon — snmemeHT m mpocToe BemecTBo. HaxokaeHue Boaopona B IMPHUPOJIE,
(hU3UYECKre U XMMHUYECKHNE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI moyueHus. Kucaorsl u
colit

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoicTBa BoAbl. Boga xak pactBopurens. PactBopbl. HacwllieHHBIE M
HEHACBIICHHBIE PAacTBOpPHlL. PacTBOpuMOCTh BemecTs B Boje. MaccoBas noust
BELIECTBA B pacTBOpe. XUMHUYECKHE cBOMCTBA BOAbl. OcHOBaHusA. Poiib pacTBOpOB B
IPUPOE M B JKU3HM ueioBeka. KpyroBopoT BOJbl B INpuUpOAE. 3arpsi3HEHUE
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Krnaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kiaccudukarus OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitatypa okcunoB. @u3nueckue 1 XUMUYECKHAE CBOMCTBA OKCHUIO0B. [lomydeHue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuii. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnotel. Knaccudukanuss xucnor. Homenkmarypa kucnor. @Dusnyeckue Hu
XUMHUYECKHEe cBoicTBa KHcaoT. Pgan axktuBHoctu MertauioB H.H. bekerosa.
[Tonyyenue kucnot

Comu. Homenknarypa coseli. @Du3ndeckMe M XUMHYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHNYCCKUX COGI[I/IHeHl/If/'I

XUMUYECKUI SKCIIEPUMEHT: KA4eCTBEHHOE OMNpEENICHNE COJEpKaHUS KUCIOPOJa B
BO3lyXe, MOJy4YeHHe, COOMpaHHe, PaclloO3HABAaHUE M HU3YYEHHE CBOMCTB KHCIOPOA,
HaOIt0/IeHNe B3aWMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus: roperns (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB U OMHCAHUE
UX CBOWCTB, IMOJIydeHHE, COOMpaHKe, paclioO3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOIA
(ropenue), B3aumojencTBue Boaopona ¢ okcugom  wmeau(ll)  (Bo3zmoxkHO
WCIIOJIB30BaHNUE BUIEOMATEPHAIIOB), HAOI0IeHHE 00pa3IloB BEUIECTB KOJIUYECTBOM |
MOJIb, HCCIEJOBaHHEe OCOOEHHOCTEW pacTBOPEHHUS BEHIECTB C  Pa3IUYHOMN
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpPENeIEHHOW MaccOBOM Joneit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHME BOABI C MeTaUlaMU (HATPHEM U
KaJbl[ieM) (BO3MOXHO HCIIOJIb30BAHHUE BHICOMATEPHAIIOB), ONPEIEICHUE PAaCTBOPOB
KHCIOT H WIeJoYe ¢ TIOMOIIbI0 HMHIUKATOPOB, HCCIEIOBaHUE 0O0pa3IoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHWE WU3MEHEHUS OKpPACKH
WHIMKATOPOB B PAcTBOpaxX KHUCIOT W MICNIOYeH, M3ydeHUE B3aWMOJCUCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C METa/UIaMH, PEeaKIun
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

IIepnonnueckuit 3akoH u Ilepuonnueckas cuctema XMMU4ECKUX 3ieMeHToB [[.1.
MenneneeBa. CtpoeHne aToMOB. XUMHUUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTHe O rpymnmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENbHbIE METalIbl, IaJOTEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHUIBl |
TUAPOKCHIBI

[lepuonuueckuii 3akoH. Ilepuommueckasi cucrema XuUMUYecKux sieMeHtoB J[.U.
MenpneneeBa. Koporkomepuoanas u jaiuHHonepuonaHas ¢opmel Ilepuogudeckoit
cuctembl xumuueckux dnemeHtoB .M. MengeneeBa. Ilepuoasl 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 XMMHYECKUX 3JIeMeHTOB [leproandeckoit
cucrembl JI.MI. MengaeneeBa. XapaKTepUCTHKAa XHUMHYECKOrO JJIEMEHTa II0 €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [I.1. Menaeneena

3aKOHOMEPHOCTM  M3MEHEHUs  paauyca aTOMOB  XHMHMYECKHX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJNIMYECKUX CBOMCTB IO TpylmaM U MepuojaM. 3HAYEHUe
[lepuonnueckoro 3akoHa u Ilepuonnueckoid CUCTEMbl XMMUYECKUX 3JIEMEHTOB JUIsS
pa3BuTus Hayku U npakTuku. .M. MenaeneeB — yu€Hblil U IpaKJaHUH

Xumuueckasi  cBa3b.  KoBasieHTHas  (mosisipHasl W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBsA3b

3.6

3.7

Crenenbs okuciieHus. OKUCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. HpOIIGCCI)I
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUI HKCIEPUMEHT: H3ydeHHe 00pa3lioB BEIIECTB METAJUIOB U HEMETAJIOB,
B3aMMOJEICTBUE TMAPOKCUIA IMHKA C PaCTBOPaMM KHUCIIOT W ILIEIO0YEH, IPOBEICHHE
OIIBITOB, MJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN
(ropeHue, peakliuy pa3iokKeHHs], COeIMHEHNUS )

9 KIIACC

Kon
1

11

1.2

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

BemectBo 1 xumnueckas peakuus. [loropenue

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 3JIEMEHTOB B IlepHoanUecKoil CUCTEME U CTPOCHUEM

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
xuMuyeckol cBs3u. Kiaccudukanus M HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB
(MexIyHapoJHasl ¥ TpUBHAJIbHAs). XMMHUUECKHE CBOMCTBA BEIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKMX peakIHidl MO pa3IMYHBIM NpU3HAKaM (110 4YHUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKLIUU BEIIECTB, MO TEIJIOBOMY 3PQEKTY, 10 U3MEHEHUIO
CTEMEeHEW OKHUCIEHUS XMMHYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKlUu, TePMOXUMUYECKUE yYpaBHEHUSI.
[TonsiTvie 0 CKOPOCTU XMMHUUYECKOM peakuuu

[lonsatue 006 oOpaTUMBIX W HEOOPATUMBIX XMMHUYECKHX peakuusx. [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 JIHUCCOLMALMU. OJIEKTPOJUTHI M HEIIEKTPOJUTHI.
Kartnonsl, anmonsl. MexaHu3M JuCCOLMAIMM BELIECTB C Pa3IMYHBIMU BHJIAMU
xumuueckor cBs3u. Crenens auccouuanuu. CunbHble U cialOble 3JIEKTPOJIUTHI.
Peakuuu noHHOro oomeHa. Y ciaoBus IpOTEKaHUs peakliMii HOHHOTO OOMEHa, MOJIHbIE
Y COKpalI€HHbIE MOHHBIE YpaBHEHUs peakuuii. CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEH
B CBETE€ MpEJACTaBIECHUN 00 »3IEKTpONIUTHYECKOW Jucconuannu. KadecTBeHHbIE
peakuuu Ha HoHBL. [loHATHE O rMApOIN3E conen

1.7

XVUMHUYECKUI 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPUCTANINYECKUX PEIIETOK
HEOPraHMYECKUX BEILIECTB — METANIOB U HEMETAJUIOB (rpaduTa U aiamasza), CI0KHBIX
BEIIECTB (XJIOpUAA HATpHs); HCCIEOBAHHWE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOMH
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DaKTOPOB; UCCIIEOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpoIlecca AUCCOLHUAIMHM KUCIIOT, Liefouell u coneil (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHAIIOB); IPOBEJACHHE OIBITOB, HIUTIOCTPUPYIOIINX
NpU3HAKU MPOTEKAaHUsl peaklMil HOHHOro oOMeHa (0Opa3oBaHME OCaJlKa, BbIACIECHUE
rasza, oOpa3oBaHHE BOJbl); ONBITOB, WIUIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX peakUuid (TOpeHHe, peakluu pPas3IoKEeHUs, COEIUHEHUs);
pacro3HaBaHUE HEOPraHMYECKHX BELIECTB C MOMOIIBIO KaueCTBEHHBIX PEaKIMi 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 (U3UYECKUE CBOICTBa MPOCTHIX BEIIECTB —
TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha IpUMeEpe XJopa (B3aUMOJECHCTBUE C
MeTaJulaMH, HeMeTaulaMH, uienoyamu). XiopoBogopoa. ConsHas KUCIOTa,
XUMHYECKHE CBOMCTBA, OJIy4eHUE, TpUMEHEHUE. JleiicTBrE XJ10pa U XJI0pOBOIOPOIA
Ha OpraHu3M 4esoBeKa. BaxHelne XJI0puasl U UX HAX0XKACHUE B IPUPOJE

Obmas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTPOEHHUS aTOMOB,




XapakTepHble creneHu okucieHus. CTpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbIE MOAU(GUKALUUA KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (HU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHUIBI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCI0Ta,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMe Kak MpeICcTaBUTENs Kilacca KHCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdarT-uoH. HaxoxneHue cepsl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MIPEeAOTBpALLEHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 35eMeHToB VA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIICHUs. A30T, paclpoCTpaHEeHHE B NpUpPOAe, PU3NIECKUe
U XMMUYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoe. AMMHAK, ero (pU3HUECKUe U
XMMHUYECKHE CBOMCTBA, MosydyeHue U npuMeHenue. Coau aMMOHMs, UX (pU3NYecKue U
XUMHUYECKHE CBOMCTBa, NpuMeHeHHe. KauecTBeHHas peakuys Ha HMOHBI aMMOHUSL.
A30THas KUCIOTa, €€ MmojaydeHue, pU3nuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeJCTaBUTeNsl Kiacca KHUCIOT M crneuuduyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMs B KadeCTBE MHUHEpAIbHBIX ynoOpeHui. XUMHUYEecKoe 3arps3HEeHue
OKpYXarolllel cpeapl COSAUMHEHMSIMH a30Ta (KUCJIOTHBIE JIOXKIHU, 3arpsi3HEHUe
BO3/1yXa, [1I04YBbI U BOJOEMOB)

®dochop, amnorponHbie Momudukanuu (Gochopa, GUIHMYECKHE U XUMHYCCKUE
cBoiictBa. Okcun docdopa(V) u docdopHas kucinora, GusnUecKkue U XUMUUYECKUE
cBOiicTBa, monydeHue. lcnomp3oBanue ¢ocdaroB B KauecTBE MHUHEPATbHBIX
ynoopeHuit

Ob6mas xapaktepuctuka 3meMeHToB IVA-rpymnmbl. OcOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHBIE CTEMEeHU OKUCICHHS. YTIEpoA, aUIOTPOIHble MOAU(DUKAIINH,
pacmpocTpaHeHHe B MpHpojae, PU3NYECKHE U XHUMHUYECKHE CBOMCTBa. AICOpOLHMS.
KpyroBoport yrinepozaa B npupoae. OKCHabl yriiepojia, ux QU3ndeckue 1 XuMUYeCcKue
CBOWMCTBa, JICHCTBHME HA IKWBBIC OpPraHU3MBI, TIOJIYYCHHE W TPUMEHEHUE.
DKOJIOTHYECKHEe TMpoOJieMbl, CBsi3aHHBIE C okcuaoM yriepoxa(lV); rumotesa
100aTBHOTO MOTEIJICHUST KIIMMaTa; MapHUKOBBIA 2P (deKT. YToibHas KUCIOTa U e
comu, WX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, TOIYy4YeHHE W TIPUMEHEHHE.
KauecTBeHHast peakiuss Ha KapOoHaT-MOHBI. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEAHIIMHE, TPOMBIIIJICHHOCTH U CEJTLCKOM XO03SHCTBE

2.6

[lepBoHavanbHBIe TOHITHS OO0 OPraHMYECKHUX BEIIECTBAX KaK O COCTWHEHHUSX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJICH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Wx coctaB u xumudeckoe cTpoeHue. [loHsTre o OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OerKax, yraeBo/Iax — U UX POJIH B KU3HU 4YelloBeka. MaTepuaabHOE eMHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue m XHMHUYECKHE CBOWCTBA, MOJIYYEHHE U IPHUMEHEHUE.
Coenunenus kpeMHus B mpupojie. O6mue npeacrasieHust o0 okcuae kpemuus(1V) u
KpeMHHEeBOM kucnote. CHIMKAThl, HMX HCHOJb30BaHHE B OBITY, MEIHIIMHE,




IIPOMBILUICHHOCTH. BaXHeHIIMe CTPOUTEIBHBIE MaTepHalbl: KEpamMHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eToH. [IpobGnembr  ©Ge30mMacHOTO  MCIOJIB30BAHUSA
CTPOUTEIILHBIX MAaTEPHUAJIOB B IOBCEIHEBHOM KH3HU

2.8

XUMHYECKUH SKCIIEPUMEHT: U3yYeHHE 00pa3L0OB HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCIJIOTBI; TPOBEJIEHHE KAueCTBEHHBIX pEAaKIUHd Ha XJIOPUI-HOHBI U
HaOJIOZIeHNEe TPU3HAKOB WX NPOTEKAHHWS; ONBITHI, OTpaKaromme (QHU3MUecCKue u
XUMHYECKHE CBOMCTBA TaJlOTEHOB U HMX COEAUHEHHH (BO3MOXKHO HCIIOJIIb30BAHHE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJIOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIIOJeHUE Mpolecca OOyriIuBaHUS caxapa IMOJA JIeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCIOTBHI; HM3YyYEHHE  XMMHUYECKHUX  CBOMCTB
pa30aBIeHHOIN CEepHOIl KHCIOTHI, MPOBEIEHNEe KaYeCTBEHHOW PEakluu Ha Cyibdar-
MOH U HaONIOJCHHME MpHU3HAKa €€ MPOTEKAaHWs;, O3HAKOMIIEHHE C (U3UYECKUMHU
cBoiicTBamMH a30Ta, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3lamMu a30THbIX M (ochopHBIX YIOOpEeHHii; MONyueHue,
coOupaHue, pacro3HaBaHHE€ ¢ HM3yUYEHHUE CBOICTB aMMHakKa; IPOBEICHUE
KaueCTBEHHBIX peaklUui Ha MOH aMMOHHUA U docdaT-uoH U HU3ydyeHHE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEJbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4eHUe Mojiesei
KPUCTAUTMYECKUX pPEHmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIECCOM  aACOPOIMM PACTBOPEHHBIX BEIISCTB AKTUBHPOBAHHBIM YIIEM W
YCTPOMCTBOM TPOTHBOTa3a; IOJy4YeHHE, COOMpaHHe, pAclO3HAaBaHHUE W H3y4YCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KayeCTBEHHBIX PEaKIWi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOYKIIHEH
CHWJIMKAaTHOW MPOMBINIICHHOCTH; PpEUICHHE SKCIePUMEHTANBHBIX 3a/ad IO TeMe
«Baxknelme HeMeTalIbl U UX COSAUHEHUS)

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
KpUCTAJIIIMYECKAsl peII€TKa. DIEKTPOXUMUUECKUH Psii HallPsHDKEHUH MEeTallIoB

dusnueckue U XUMHUECKHEe CcBoiicTBa MeramaoB. OOmmMe crnocoObl MOTydeHUs
MeTauioB. IIoHsATHE O KOpPpPO3UHM METaIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBbITY
Y TIPOMBILIUIEHHOCTH

]_ueJ'IO‘-IHLIC 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 MICIT0OYHBIX METAJIJIOB M UX COG}II/IHGHI/Iﬁ

[IlenoyHo3eMeENbHBIE METAJUIBI MAarHUid M KaJbLUi: NOJIO)KEHHE B llepumoamueckoi
cucremMe xumuueckux onemeHToB J[.M. MenneneeBa; crpoeHHe HX aTOMOB;
HaxoXxJeHue B npupoje. PU3ndecKue U XMMUYECKUE CBOMCTBA MAarHus M KajbLHUs.
Baxneiimue coenuHeHus Kanblus (OKCHA, THAPOKCUA, coin). JKECTKOCTh BOJBI U




CHOCOO0BI €€ yCTpaHEeHUs

3.5

3.6

3.7

Anmomunuii: onoxkenue B Ilepuoanueckoit cucreme xumudeckux siaeMmentoB J[.M.
MeneneeBa; CTpo€HUE aTOMa; HaxOXKJIeHUe B pupoje. Pu3nueckue U XuMUYECKUE
CBOICTBa amoMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS

Kenezo: monoxenue B Ilepmommueckoil cucreme xumudeckux synemeHtoB JI.U.
MenneneeBa; cTpoeHHEe aToMa; HaxoXKAeHue B npupoze. Ou3ndyeckue 1 XUMUYECKHE
cBorcTBa xene3a. Oxcuael, ruapokcuasl u conu xenesa(ll) u xenesza(lll), ux cocras,
CBOMCTBA U IIOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajuloB M CIUIABOB, MX
(U3NYECKUMU CBOWCTBAMM; M3y4EHUE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJIEHCTBUS OKCHIA KAJIbLIUS
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BAaHUE BUAECOMATEPHUAJIOB); HUCCIIEJOBAHUE
CBOMCTB >KECTKOM BOJIbI; TIpOIlECCa TOPEHHS jKejie3a B KHUCIOpone (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAaHNs KaYECTBEHHbBIX peaKIuil
Ha MOHBI (MarHus, KaJblys, altoMuHus, nuHka, xene3a(ll) u xenesa(lll), meau(ll);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BaHUE  BMJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUAPOKCHAA ATIOMHHHMA M THJIPOKCHAA IIMHKA; pEIICHUe
9KCHEPUMEHTAIbHBIX 3aj1ay 10 TeMe «BaxxHel1re MeTaulbl U UX COSUHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXKarolas cpena

HoBsle MaTepuansl U TEXHOJIOTHU. BemecTsa 1 MaTepuainsl B MOBCEIHEBHON KU3HU
4yeJoBeKa. XMMHs U 3J0pOBbe. be3onacHoe MCIOIb30BaHUE BEIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBast moMoILb TPU XUMUYECKHUX 0KOTaX U OTPABICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYKaroUleH
cpeasl IIJIK. Ponap xumuM B pemieHUM SKOJIOTHYecKux mnpobsem. IIpupogHsie
UCTOYHUKU YIJIEBOJIOPOJIOB (yrojib, HPUPOJHBIA ra3, He(pTh), NPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH OSKCIEPUMEHT: H3y4yeHHe oOpa3loB MaTepualioB (CTEKJIO, CILIAaBbI
METAaJUIOB, TOJUMEPHBIE MaTepHaJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
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
3HAYUMOCTH OCHOB XHMHYECKOM HAyKH Kak o00JIaCTU COBPEMEHHOIO
€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 IIO3HAHMS, B TOM YHUCJE SKCIECPUMEHTAIBHBIX U
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 TCXHOJIOTUAMU, OCHOBAaHHBIMHA Ha JOCTUKCHUAX
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 CpeaHero o01iero 00pa3oBaHus

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 MOJIEKYJIApHAas MAacChl, KOJIHYECTBO
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 PEAKIINH, 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, SJIEKTPOOTPULATEIIBHOCTh, MOJISIpHAs M
HETOJIAPHAsT KOBAJEHTHAsl CBS3b, MOHHAS CBS3b, METAJUIMYECKAs CBSA3b,
KpUcTaJuTMdecKkass  pemeérka  (aTOMHas, HWOHHAsA,  METaUTHYecKas,
MOJICKYJIIpHAasi), HWOH, KaTUOH, AaHHWOH, DJIEKTPOJMT W HEDJIECKTPOJIHT,
ANEKTPOJIUTHYECKAs ~ JUCCOIMAIUS,  peaKIMd  HOHHOTO  OOMEHa,
OKHCJIUTEINBHO-BOCCTAHOBUTEIBbHbIE peakuuu, OKHCIIUTEND "
BOCCTAHOBUTEIIb, OKUCIEHHE U BOCCTAHOBIICHUE, JJIEKTPOJIU3, XUMUUYECKOE




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

2.2

2.3

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

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIApHasa TEOopus:, TCOpUA
BHGKTPOHHTHHGCKOﬁ Jucconrannmn

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI‘/'IZ

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 XO3SHCTBE, Ha MPOU3BOJICTBE U IIOHUMAHUE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIMSAHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHE HHTEIPUPOBATh XUMHUYECKHIE 3HAHUS CO 3HAHHMSIMU 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 B€IICCTBAX, MHX
MNpEBpAlICHUAX U MPAKTUYCCKOM IPUMCHCHUU U YMCHHUC HCIIOJIB30BATH eé
JJIA PCHICHUA y‘I66HO'HO3HaBaTeJ'II>HHX 3aJda4

Brnanenue ocHOBaMM MOHATUHHOIO ammapaTa M CHMBOJIMYECKOTO S3bIKa
XUMUHU U COCTaBJICHHMS (OPMYJI HEOPraHMYECKUX BEIECTB, YpaBHEHHM
XMMUYECKUX peakiuil; ocHoBamu xumuuyeckoi HomeHknarypsl (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),
pacIlpeleseHueM DJIEKTPOHOB IO HJHEPreTUYECKUM YpPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLUs

[IpencraBienue 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AIIEMEHTOB  (paguyc aToMa, JJIEKTPOOTPUIATENILHOCTh), TPOCTBIX U
CJIOHBIX BEIIIECTB OT MOJIOKEHUS 3J1eMEeHTOB B [leproandeckoii 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 CTETICHb OKUCJICHHUSI XMMHUYECKUX JIEMEHTOB, 3apsi HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep cpebl B BOJHBIX PAacTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIb
9 YMeHne xapakTepu30BaTh GU3NUECKUE M XUMUYECKHE 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, OKCHABI M THUIPOKCUABI MeTauioB |—IIA
9.2 rpyn, amromunus, menu (1), muaka, sxenesa (11 u 111), okcuasr yraepona (Il
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (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 COCTaBJISITh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS PEaKIU, B TOM
qucJie.
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHYECKHUE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYyII)
) HEOPraHWYECKUX BEIIECTB
104 MOJITBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BBIYUCISTE (MIPOBOUTE PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MACCOBYIO
' JIOJTFO XMMHYECKOTr'0 3JIEMEHTA B COSAMHECHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIMid U HaXOJIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMHM METOJIaMH HAy4HOTO T[O3HaHUs (HAONIOACHHE, H3MEpPEHUE,
121 AKCIIEPUMEHT, MOJECIMPOBAaHUE) TMPH H3YYCHUU BEIIECTB M XUMHYECKHX
' SIBIICHUH; yMeHHEe cHOpMYIHpOBaTh MPOOJIEMYy W MPEIJIOKUTH IYyTH €€
peleHus
12.2 0e30macHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUUECKON MOCYION U

J1a00paTOpHBIM 000pyI0OBaHUEM




12.3

13

mpaBuJIaMyd O€30MacHOTO OOpaIIeHHs C BEIIECTBAMH, HCIIOJIb3yeMbIMH B
MOBCEIHEBHON KH3HU, MpaBUJIaMH TOBEIEHUS 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 OCYLICCTBJIICHUSA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:
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13.2

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

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

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  ONPEIEIEHHOM  MAacCOBOM  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 B38.I/IMO,ILCI>'ICTBPI$[ KHCJIOT C MCETaJlllaMH, OKCHAaMHU
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

pCeIICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 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 DSKCIIEPUMEHTHI, WJUIIOCTPUPYIOIIME TNPU3HAKU TPOTEKAHUS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHbIE PEeaKlMU Ha MPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax MOHBI: XJOPHUI-, OpOMU-, HOAUN-, CyIbdat-, pocdat-,
KapOOHAT-, CHJIMKAaT-aHUOHBI, TUIPOKCHI-MOHBI, KaTHOHBI aMMOHHUS,
MarHusi, Kajubllus, aJloMuHus, xeneza (2+) u xenesa (3+), memu (2+),
ITUHKA

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

14.2

YCTAQHABJIMBATh CBS3M MEXKIY pEIbHO HAOMI0aeMbIMH XUMHUYECKUMHU
SBJIEHUSIMU U TIpOLIeCCaMH, MNPOUCXOASIIMMU B MaKpo- MU MHKPOMHPE,
O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




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

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBHL. CHUMBOJIBI XHUMHYECKHUX J3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

Xumudaeckas (bOpMy.]'Ia. BanenTtHoCcTh aTOMOB XHMHUYECKHUX »3JjieMeHTOB. (CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA coCTaBa BCIICCTB. OTHOCHUTENLHAA aTOMHasd Macca.

OTHOCHUTENLHAS MOJICKYJIsIpHast Macca. MaccoBass 7071 XHMMHUYECKOTO DJIEMEHTA B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. Momsapuas wmacca. MonsipHbiii  00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHUIL] BEIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChbl BECIICCTB. XuMHYecKHe YpaBHCHHA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMHUYCCKHUX 3JJICMCHTOB I[I/I
Menpaeneena. CTpOCHI/Ie aTOMOB

2.1

Ilepnonnueckuit 3akoH. llepuoguyeckas cucreMa XuMHYecKuX diemeHToB J[.M.
Menpneneesa. Ilepuonbr u rpynnbl. PU3MYECKUMH CMBICI ITOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIbI JJIEMEHTA

2.2

2.3

Crpoenue atomoB. CocraB aToMHbIX saep. M3orombl. OnexTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XuMUYeCcKUX 31eMeHToB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHMM CBOWCTB XHMHUYECKHX 3JEMEHTOB IEPBBIX TPEX
NepuoaOB, Kajus, Kaiuplus (paauyca aToOMOB, 3JIEKTPOOTPHUIIATEIHHOCTH,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOWCTB) M UX COCIMHEHUH B COOTBETCTBHUU C

IMOJIOKCHHUEM 3JIEMCHTOB B HepHOJIPI‘ICCKOfI CUCTEMC U CTPOCHUCM UX AaTOMOB

Crpoenue BemecTsa

3.1

Xumudeckass  cBs3b.  KoBasieHTHas — (mojsipHass W HEMOJIApHAsi)  CBSI3b.
DIIEeKTPOOTPULIATETHLHOCTh XUMHUECKUX AJIeMeHTOB. MloHHast CBs3b. MeTaimnyeckas
CBSI3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOHHAsI, METaJJIN4ecKasi), 3aBUCUMOCTb
CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H

Baxueiiiine NpEACTABUTCIIM HCOPraHUYCCKHUX  BCIICCTB. Hemerannel u ux
coequHEHMs. MeTajjibl U MX COeAUHEHUS

4.1

Knaccupukamuss W  HOMEHKIATypa HEOPTaHWYECKHX COCIWHEHHWHA: OKCHIOB
(conmeoOpasyromye: OCHOBHbBIE, KHUCIOTHBIE, aM(pOTEpHbIE) M HecoIeo0pa3yrolue;
OCHOBaHMH (LIENOYN U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOIEpKAIUe




1 OECKHCIIOPOIHBIE, OTHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPETHMUX M KUCIBIX)

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 KaJlisg, MarHusg W KajdbUus, aJIOMHUHMS, Kele3a. OJIEKTPOXUMHYECKUH psij
HaIPSKEHUN METalJIOB
44 @u3znyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUH HEMETAJIOB:
' XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, AMMHAKA
duznyeckue U XMMUYECKUE cBOICTBa okcuaoB HemetawuioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(lV). Ilomyuenue okcumoB
HEMETAJIJIOB
46 Xumnueckue cpoiictBa okcunoB: metawioB |A-IIIA tpynn, nwmaka, memu(ll) u
xenesa(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XVWMHUYECKUE CBOWCTBA OCHOBAaHMA W aM(OTEPHBIX THIPOKCHIOB (HA IpUMeEpe
4.7 TUAPOKCUIOB allIOMUHUS, Kele3a, nuHKa). [lodydeHne ocHOBaHMII U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOJHOM, CEpPOBOAOPOIHOM,
48 CEPHUCTOM, CepHOH, a30THOH, ¢ochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM Kucinor. [lomyueHue
KHUCJIOT
4.9 OO0me xuMHYECKHe CBOMCTBA cpennux coseit. [lomyuenue coneit
4.10 [Tonyuenue, cobupaHue, paclo3HaBaHWE BOJOPOJA, KHUCIOPOJa, AaMMHaKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [lonyuyenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. 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, I10 TEIUIOBOMY 3(PPEKTy, 10 N3MEHEHUIO
CTETNEeHEeW OKUCIEHUSI XUMHUUECKHUX JJIEMEHTOB
59 TennoBoil »ppeKT XMMHUYECKOH peakluH, TEPMOXHMHUYECKUE YpaBHEHHUsS. DK30- U
' 9HJOTEPMHUUYECKUE PEAKIIMH. TEPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIBHBIE  peakunu. OKUCIUTENM U BOCCTAHOBUTEIU.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUS. ONEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUN
54 Teopust 2IEKTPOIUTHUYECKON aucconuanuu. KaTHOHBI, aHHOHBL. OJEKTPOJIUTHI WU
' HEINeKTPOoJUThI. CUIIbHBIC U c1a0bie JIeKTPOIUThI. CTENEHb UCCOIHAITIHI
55 Peakiiuu nonHoro ooMeHa. Y caoBuUs MPOTEKaHHUs peakii HOHHOTO 0OMeHa, MOJIHbIE
' U COKpalI€HHbIE HOHHBIE YPaBHEHHUS peaKIuil
6 XUMHs U OKpYyKarolas cpesia
6.1 BemectBa w  marepuansl B MOBCEJHEBHOM JKW3HM 4eloBeKa. be3zomacHoe




UCIIOJIb30BaHUE BEIECTB U XUMHUYECKUX peakiuid B ynabdoparopuu u ObITy. IlepBas
IIOMOILB [P XMMUYECKUX 0XKOT'aX U OTPABICHUAX

XVMMHYECKOE 3arpsi3HEHUE OKpY’Karolled cpebl (KUCIOTHBIE 0K, 3arps3HEHUE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpauus —BemectB  (IIJK). Ponp xumum B pelieHun
IKOJIOTHYECKUX TIPOOJIeM. Y CHIICHHE MTapHUKOBOTO 3 (eKTa, pa3pylnieHHe 030HOBOTO
cros
[Ipumenenue cepsl, a3ota, dpocdopa, yriepoaa, KpeMHUSI U UX COSAUHEHHHA B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM XOo3siiicTBe. [IprMeHeHHe MeTanioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coequHenuil. [loHsATHE O KOPPO3UMU METANIOB, OCHOBHBIE CIOCOOBI 3aIIUTBHI UX OT
KOppO3Uu

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

6.5 yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TAHOJ, TJUIEPUH, YKCYCHAsl KHCIIOTA).

' [TonsiTe 0 OGMONOTMYECKN BAKHBIX BEIIECTBAX: JKHUpaX, OeNKax, yrieBoJax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérsr:

7.1 1o (opMyIaM XUMHYECKHX COSIMHEHHUH

7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3 10 XUMAYECKHM yPaBHEHUSAM
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