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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToMm (enepanpHOii paboueld mporpaMMbl BOCITUTAHHUSL.

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

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUI OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€HM, JIOTUKH Y4eOHOTO Tmpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIbHON  JI€ATEIbHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO HOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, Pa3BUTUSI MHTEJUIEKTYalIbHBIX CIIOCOOHOCTEW U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTpatoT POPMUPYEMBbIE XUMHUEH MPEICTABICHHS O TPEBPAIICHUAX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
npo0aeM, MpoodJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHEHHS.

N3ydyeHnne xumuu:

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

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
OoOy4aroluxcs, HaBBIKOB HX CAaMOCTOSITENIbHOM Yy4eOHON  JedTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABJIICHUA O €IUHCTBE MPHUPOIBI M YEIOBEKA, SIBIISETCS KIFOUEBBIM ITAllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HamMpaBJICHUS B OOYYCHHH XWMHUH OOCCICUYHMBAIOTCSA CICIIM(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIUMHUCS CHCTEMbI TIEPBOHAYAIBHBIX MOHSATUN XHUMHH, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ uszydeHuto. ColiepaHU€ CKJIAJbIBACTCS W3 CHUCTEMBbI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0O0JIACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

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

[TporpamMMa ocCHOBHOro 001Iero oOpa3oBaHud MO XUMHUH (YrIIyONEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS U MPAKTUYECKAs HAMPABICHHOCTh OOYyUCHUS XWMUU,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



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

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
npodecCUOHaNbHON OPUEHTALIMY U HAIIPaBJICHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OoOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJe€HHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada y4eOHOro
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJaM TIO3HaHMSI TMPU M3YyYEHUM BEIIECTB M XUMHUYECKUX PEaKIUM,
(OpMHpPOBAaHNU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEeI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IpaBUJ 0€30MacHOr0 OOpalleHHsl C BELIECTBAMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMUU OTPaXKaroT HAIPaBJIEHHOCTb 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JJIsi TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUH OKPY’KAIOIIETO MUPA, OCBOCHUE S3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

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



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOydYarONMXcs HWHTEpeca K W3YyYCHHIO XUMHH U chepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTU XUMHUYECKHUX 3HAHWUW B JKM3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KyJIbTYpPbl, HENPUATHE IEUCTBUM, NPUHOCIIIUX BpE.
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrnmy6nénnoe n3ydenue yaeOHOTO mpeameTa « XUMUs OTBOAUTCS o 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 €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp xuMuM B KU3HM 4enoBeka. KpaTtkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciicHue. [IpencraBieHnss 0 HaydHOM IMMO3HAHUM HA TEOPETUYECKOM YpPOBHE:
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.

UYucteie BemecTtBa U cMecH. [IpuposHbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
3neMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOoCThie M CHOKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEOUHEHUHM U cocTaBieHHEe (GOpMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DIIEMEHTOB.

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 COCIMHEHHH. HaxoxaeHue mpocrteiiiein GhopMyIbl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
AToMHO-MonNeKymsipHas Teopus. Kusznb u aestensHocTh M.B. JlomoHOcoBa.



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

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ JabopaTopHbIM o0OpylnoBaHueM. HM3ydyenue u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKATMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJIBI WM
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuecTBoM | monbs. HaOmroneHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiui (paszioKEeHHUE caxapa, B3auMOJICHCTBUE CEPHOU KHCIIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau () npum
HarpeBaHuM, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm cosu menu (). M3ydenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BbITIApYBaHUE, TUCTUIUIAIUS, XpoMaTorpadus), MPOBEICHUE OYUCTKHU MTOBAPEHHON
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAaccChl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazpo. MosapHbii  00b€M ra30B. OTHOCUTENBHAs IJIOTHOCTh Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCUTENbHOM MI0THOCTU. OOBEMHBIE OTHOILIEHUS Ta30B IpHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. HaxoxkaeHnue kuciopoaa B
npupoze, puzndeckue 1 XUMHUYECKUE CBOWCTBA (peaklUyd TOPEHUSI U OKHUCIICHHUS ).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B 1a00OpaTOpUu U MPOMBITIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CJIOW, €ro 3HA4YEHUE [JIS  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonarue o mapHukoBoM 3pdexre.

Bomopon — »memeHT W mpocTtoe BemecTtBo. HaxoxkaeHnue Bomoponaa B
npupone, (u3MUecKkue U XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [lonsitue o kucnorax u coysix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurenb. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BhIpaXeHHsI KOHLIEHTPAIMU PacTBOPOB: MAaccoBasi J0Jisl pacCTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanusa neopranumdeckux coenuHenuil. Oxcuapl. Krnaccudukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HeconeoOpazyomue. MexayHapoaHass HOMEHKIAaTypa OKCUIOB. TpuBHanbHbBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMHU U OCHOBAHUSIMHU, C IPYTUMU OKCHUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE W XUMHUYECKHE CBONCTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
MPUPOAE, TPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMM: IIEJNOYM U HEPACTBOPHUMBIE
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTaMU) U CIIOCOOBI oJydeHHsl. AM(OTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHusi cosiel. Ddusznueckne u
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUS KUCIOPO/Ia B BO3AYXE;

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

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



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

nojiyueHue, coOupaHHe, pacro3HaBaHHE U HW3YYEHHE CBOWCTB BOJOPOAA
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

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

OIpPEEICHUE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIBIO UHANKATOPOB;

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 aromoB. XuMHUYecKas CBs3b. OKHUCINTEIbHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsitue o
rpynnax (CeMemcTBax) CXOIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TrajoreHax, WHEPTHBIX (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 . Y. MenneneeBay. Ilepronbl 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 ¢GopmMysbl aTroMoB. DU3HYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnsl 3jaeMenTa. CTpoeHUe 3IEKTPOHHBIX 000JI04YEeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSM, MOAYPOBHAM H
opouransim. Gusnueckuii cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIPYNIIaM M IEPUOJAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHNN XUMHUYECKUX JIEMEHTOB 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 (opMyiibl BewiecTB. KaTuoHbl u
AHUOHBI.

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

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

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHE C 00pa3liaMyi METaJJIOB U HEMETAIJIOB,

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

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEaKuil (rOpeHue, peakliuu pa3yioKeH!s, COETUHEHUS).

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 MOHATHUS: ABJIEHUE (IIPOLECC), HAyUHbIN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIMYUHBI, €IWHUIBI H3MEpeHus, o0bEM, Macca, arperaTHbie
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



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

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIC MOPOIHI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

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

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHue u yriyOreHHe 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 OpOUTajIeil aToOMOB Majblx MepruoaoB. OcoOEeHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3W: HOHHAs, KOBaJICHTHas (HEMoJspHas,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSl (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCHUMOCTh 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 PEaKIMUd 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
peakiuid. TeroBoit 3PeKT XUMUUECKOW peakIuu. IK30- U IHIOTECPMHUUYECCKUE
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 PEaKIHUH. 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, BIMSIOMIME 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). CocTaBieHUE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOIO OaJlaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcoLManMi. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HEIEKTpOiuThl. KaTHoHbI, aHMOHBI. MeEXaHW3M JHCCOLUMALMA 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.

Peakuiun nonHoro ooMeHa. Y clioBHs 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. loHHBbIE ypaBHEHHUS TUAPOJIM3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTaJuloB (rpaduTa U anmmasa), 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, WIIIOCTPUPYIOIIUX NPU3HAKA 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, WUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENBHO-
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 XapaKTEPHUCTUKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  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
KHCJIOPOJCOJIEPKAIUX 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 HEMETAJIaMH, METaJJIJaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIBbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qunueckue U XUMHUYECKHE CBOMCTBa (00mmIME Kak
IpeacTaBUTeNs Kiacca Kuciaor u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOil KucnoThl. [IpeacraBieHus 0 XUMUYECKOM MPOU3BOJCTBE U CBSI3AHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakuuu Ha cyiabhuTt-, cyabGua- U cyiabdar-annonsl. HaxoxaeHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCMHEHHUSIMHU Cepbl (KUCIOTHBIE JO0XAM, 3arps3HEHHE BO3/yXa), CIocoObl €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, KuciaopoaoM). KpyrosopoT 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 oOpazoBaHus. Conu aMMOHHUA, MX (U3UYECKUE 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 (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT W CrhenududecKue),
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
COCMHEHHUSIMU a30Ta (KUCIOTHBIE MJOXAM, 3arpsA3HEHHE BO3AyXa, TOYBBI U
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCIIOPOJIOM, TaJIOT€HaMU, KOHIIEHTPUPOBAHHBIMHU a30THON U CEPHON KHCIOTAMH).
Oxcuasl docdopa (I, V), dochopnas kuciora, Gu3MYecKUe U XUMHUUYECKHUE
cBoiicTBa, nonyuenue. KauecrBennas peaxuus Ha dochar-uonsl. [IpeacraBienus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMIUJIEKCHBIE yI0OpeHHsl. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalolleh cpeabl
coeIMHEHUsAMHU a30Ta u docdopa.

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

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKME U XUMHUYECKHE CBOMCTBA IMPOCTHIX BELIECTB
(B3auMoIeliCTBME C MeTa/llaMi, HEMETallaM{, KOHIIEHTPUPOBAaHHBIMU a30THON U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, nx GU3ndeckue U XMMHUYECKUE CBOMCTBA, JCHCTBUE HA KUBHIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HUX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja: yriieBoAOpoAbl (METaH, 3TaH, 3TWIEH, alETHIECH), 3TAHOJI, TJIMIEpPUH,
yKcycHasi kuciiota. [IpupoaHble HCTOYHUKH YriIeBOAOPOAOB (YroJib, IPUPOIHBINA
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oeykax,
yIraeBoJgax — M WX pPOJIM B JKU3HU YelOBeKa. EJAMHCTBO OpraHWYECKHX H
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHJIMKATHI: (DU3UYECKUE M XUMUYECKHUE CBOMCTBA, MOJIYYCHHUE W MPUMEHEHUE B
OBITY W MPOMBIIUICHHOCTH. BakHellne CTpOUTENIbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenust atoma. OO0mue npeacTaBieHus 0 (U3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAIOIMUX (U3HUECKHE M XUMHUYECKHE 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  mporiecca  OOyIVIMBaHUSI — caxapa  MOJ  JIEUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEakiuid Ha CyabPua-, cyinbPuT- U cyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE C (DU3MYECKMMU CBOMCTBaMHM a3zoTa, Qocdopa u ux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

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

MPOBEJICHNE KaUYE€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
dbynnepeHa, ¢ mpoueccoM aacopOIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- M CUJIMKAT-HUOHBI W
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

M3y4YeHHUE B3aMMHBIX IIPEBpAIlICHU KapOOHATOB U TUAPOKAPOOHATOB;

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

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

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHKAa XUMHUYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECcKas peuieTka (IpUMUTHBHAsA KyOudyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
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
CrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YyTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nosnoxeHue B llepuoamyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMUUYECKUE CBOMCTBA (Ha MpUMepe HAaTpUsl U Kajus), MOJTyUYEHHE.
Oxcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHre MenoYHbIX METAIIIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIE€HHME B npupone. Pusnueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHusA. [IpuMeHeHne aatoOMUHAS U €T0 CIUIABOB.

Memannwvt b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nonoxxkenne B llepuomnueckon cucreme Xumuyeckux odnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMepe CTPOEHUSI aTOMOB XpoMa, MeaH, cepedpa. BajgeHTHbIE COCTOSIHUS aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHEHHSX. 3aBHCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTAa B COCIMHEHUHU (Ha MPUMEPE COEAMHEHHI Xpoma).
[lepBoHa4YaJIbHBIE 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 OKCUIAX, THIPOKCUAAX 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, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUIPOKCUAA.
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 xkenesa (1) u xenesa (1), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCIEPUMEHTAIBHOE N3YUEHHUE BELIECTB U SIBJICHUM:

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

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PACTBOPAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE MPOILIECCOB 3JIEKTPOJM3a 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 TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

M3YYEHHE IIPOLIECCOB IIOJIYYEHMUS TUAPOKCUIOB JK€e3a, UX XUMHUYECKHUX
CBOJICTB,;



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

HAOJFOICHUE M OTMHMCAaHUE OKpAIIMBaHUS TJIAMEHW MOHAMHU HATPHS, Kaaus U
KaJIBIUS;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHA ATIOMHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

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

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuaibl B NMOBCEIHECBHOW XWU3HU YEJOBEKa. BaxHeuine
BEI[ECTBA M MaTepualibl, 00JaCTH WX MPUMEHEHHs. be3omacHoe HCIOIb30BaHUE
BEIIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
05KOTax Y OTPABJICHUSAX.

Hogble maTepuanbl ¥ TEXHOIOTUU. [IpUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI JKOJIOTUYECKON T'PaMOTHOCTH. XHMHUS W 30pPOBbE. 3HAUYEHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XHUMHUYECKOE 3arpsi3HEHNE OKPYKarOIIeH cpelibl. DKOJOTHUYECKHE TTPOOJIEMBI,
CBSI3aHHBIE C COCMHEHUSMU YIJIEPOJIA, A30Ta, CEPBI, TSKEIBIX MEeTALIOB. [loHsATHE
o I[IJIK. Ponp XuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpa3aMyd MarepuajgoB (CTEKJO, CIIaBbl METAJJIOB, MOJUMEPHBIC MaTepHalbl),
ONPENICJICHUE KUCJIOTHOCTH MPUPOJHBIX BOJ, MOJEIMPOBAHUE MpoIlecca
00pa3oBaHUs KUCIOTHOTO JA0XK/IS, N3yUYCHHE €r0 BO3JICHCTBUS HA MaTEpPHAJIbI.

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

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABJIICHUI O CTPOCHMSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PEIIETKU U BU1a XUMHUYECKON CBA3U.

Kiaccupukanys XUMHUCCKHX PpEaKIUd 110 Ppa3IMYHBIM  IPHU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponus conent. Peakuuum okucieHus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



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

Mescnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU H3y4eHHMM XUMUU B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiaccuUKaIus, NEPUOJUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®du3nka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHbIE COCTOSIHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(a-, OeTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsijl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIICKTPUKU, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

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

['eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOpPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEBHOUN JIEATEIbBHOCTH 00pa30BaTEIbHOM OpraHu3alliid B COOTBETCTBUU C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOMNO3HAHUsS, CaMOPAa3BUTHUA M  COLMATU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS 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:

MPEACTAaBICHUE O COIMAJbHBIX HOpPMax U MpaBUIaX MEXKJIMYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

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

TOTOBHOCTh OLICHMBATh CBOE MOBEJICHHUE W TIOCTYNKH 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,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC IS
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 NPEACTaBICHUM O 3aKOHOMEPHOCTSAX Pa3BUTUSI TPUPOJIBI,
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 HAMpaBIICHUS W YPOBHS adbHEHIIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIO/ICHNST TIpaBUJI OE€30MacHOCTH TPU  OOpalieHuu C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEIOBATEIBLCKON NESITEILHOCTU 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) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOJAMMOCTH OTHOIICHUS K MPUPOJIE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpY’)Karollel cpelibl; OCO3HAaHWE TIJI00AbHOTO XapakTepa AKOJOTHYECKHUX
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;
OCO3HAHHWE CBOEH POJIM KaK IpaKJaHWHA U TOTPEOUTENS B YCIOBUAX B3aMMOCBSI3U
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 00111€eT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEKIPEIMETHBIX) MOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIICIOBAHUE, DKCIIEPUMEHT U JIPyTHE);

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



KOMIIETEHIIMH, &  TaKKe  IMPOEKTHO-UCCIENOBATENbCKOU  JEATEIBHOCTH
oOyuJaroluxcs B Kypce XuMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUSI HWCIOJIb30BaTh TPHUEMBl JIOTUYECKOTO MBINIJICHUSI TPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh WX CYIIECTBCHHBIC
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000mIaTh, BBHIOMpPATh OCHOBAHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AINA XUMUYCCKUX BEIICCTB M XUMHUYECKHX DPEAKIU; yCTaHABIHBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS;, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3y4aeMBbIX MPOIECCaX M SBJICHUSX; MPOBOJUTH BBHIBOJBI M 3aKIIOUCHUS; 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 PEAKIIUU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

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

YMEHHSI TIPUMEHATh METOJbl HAYYHOTO IIO3HAHHWS BEIIECTB W SBJICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIILHO CTAaBUTh BOIIPOCHI;, aHAJTHU3UPOBATh (PAKTHI, BHISBIATH
u QopMynupoBaTh MpodiieMy, ONMpPENeNsATh IeJib W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
MapamMeTpoB, BBIYKUCICHUS, MOJCIUPOBAHUE, HAOIIOACHUS ¢ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(MOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYUBOCTh, OTOMpaTh U HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3MyHble METOJAbl U (POPMYJIMPOBATH 3alpoChl TMpPU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOJTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIE TEXHOJOTUM U pPa3jIMYHbIE TOUCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopmaruu (cxembl, Tpa@uKd, IUArpaMMbl, TaOJHIIbI, PUCYHKH U JpYyrue
dbopMbl); yMEHUSI UCIIOJIb30BAaTh HAYYHBIN $I3bIK B KAu€CTBE CPEACTBA pabOTHI C
XUMUYECKON uHpOpMalMel; TpUMEHSATh MeXIpeAMeTHble ((pusuyeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIbI, (popmyibl, aOOpeBHaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHus (MMCbMEHHON U YCTHOW KOMMYHUKAIIHH ):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHOM MM 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 y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax palOThl: IJIAHUPOBATH OPTaHU3AIIIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE KayeCTBa BBIMIOJHEHHON paboOThHI; pellaTh BO3HUKAIOIIME TPOOJIEeMbl 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 PETYJIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh COCcOo0 perieHusi yueOHON 3a1adun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO padOTy MPHU PEUICHUN YYeOHOH Min
UCCIIEIOBATENICKOM  3aJjaud; HAa  OCHOBE  MOJYYCHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 00O0OIIEHNUS W BBIBOJBI, MPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YJbTATHI: COOTHOCUTH CBOM JIEHCTBUS C
IUITAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOIb JIEATEIbHOCTH;
KOPPEKTHPOBATDH CBOIO JEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIIET PEAIU30BHIBATH YIIyOJIEHHOE H3Y4YeHHE KaKk B paMKax
OTIEIBHBIX KJIACcCOB, TaK M B paMKax pealu3alld HHIUBHIYaIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT J€TajJbHEe OCBOMTbh MaTepHall, OBJIAJETh PaCIIMPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMHUS»; OCHOBbl HAYYHOTO MBIIUICHUS;, BUIbl JACSITEIBHOCTU I10
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

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

pACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHMX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAS), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KMCJIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIM OKCHJ, aM(POTEpHBIA THUAPOKCHA, XUMUUYECKas peakius,



KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUsI, PEaKITUU
3aMEIICHUsI, PEaKIMu OOMEHa, 9K30- W JHIOTEPMHUYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHAas OpOWTAIIb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallvs BEIIECTBA B
pacTBOpE;  BIIEKTPOOTPUUATEIIBHOCTh, CTEIEHb OKUCJICHHS, OKHUCIUTEId |
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH T MTOHATHUS MPHU ONIMCAHUU BEIIECTB U UX NPEBPAILCHUN;

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

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEAEICHHOMY KJIACCy COE€IMHEHUM 10 (hopMysiaM, BUbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOpPHUH, 3aKOHA ABOTAJIpO U €ro CIECACTBHM, NPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAHHS, B TOM YMCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YYCHUS XUMUUYECKUX PEAKLIUM;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKHUX JJIEMEHTOB OT UX NOJI0KeHU B [leproanueckoii cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Mansie mepuoab» U «O0JbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
aJ1ipa, 00IIIee YUCIIO0 AIEKTPOHOB U PACTIPEIEICHUE UX IO DJIEKTPOHHBIM CJIOSIM);

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 peakuu (110 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BELIECTB, MO
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
IPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJIEH, TC€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOIOTHSIX;

OOBSICHATH U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISTh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa MO (QopMyJie COCTUHEHUs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBAa B PAcCTBOPE, MOJSIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CICICTBEHHBIX CBSI3€ — s W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeaKkli, eCTECTBEHHO-HAyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

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

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMU, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBIACHATD
MPUYUHBI MHOTOOOpa3nsi BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHUSI CO 3HAHUSIMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuwia  Oe3omacHOW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO M COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIAQJCHHE OCHOBAMHM XMMHYECKOW  TIPaMOTHOCTH,
BKJIIOYAIOLIEH yMeHHUs1 0€30MacHOro oOpalleHus C BEIIeCTBAMH, HUCIOIb3yeMbIMU
B IOBCEIHEBHOM >KM3HU, a TAK)KE€ 3HAHHWE MPABUII MOBEICHUS B LIEISAX COEPEKECHHUS
3JI0POBBS U OKPY’KAIOLEH CPEIbl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwaromierocs OyayT copMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMHUYECKasl peakiys, TeraoBou 3eKT peakiuu, MOJb, MOJISIPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLHWHU, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aMMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWiIbl Ban-nep-Baanbca), KoMIUIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE DPEIIeTKH (MIPUMHUTHBHAs KyOuueckas, 00bEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJMHAMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB xumuu; [T/K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINIM;

ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIECHUS XUMHUUYECKHUX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJNTMYECKOW) B HEOPraHMYECKUX COCAUHEHMSX, 3aps]l HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

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

OMHUCBHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogndeckoi
CUCTEMBl XMUMHMYECKHMX DJIEMEHTOB: pa3inyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpenesieHueM JJIEKTPOHOB IO 3HEPreTUYEeCKUM YPOBHSIM, MOJAYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THJPOKCHUJOB) B MpeJeiax MaJIbIX NEPUOJOB U TJIABHBIX MOJTPYIII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOMALINY, 3aKk0oHa ['ecca
U €ro CIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANpaBICHUS CMENICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, 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
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJSIPDHBIX W HOHHBIX  YPAaBHEHHUM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHYECKON TUCCOLMALUN KUCIIOT, HIeI0YeH
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS peaKIMil HMOHHOrO 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 ~ PEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep Cpe/lbl B BOJHBIX pACTBOpPAx COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHit, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJui, MarHui, KaJbIIUM, ATFOMUHUH, KEIE30, ME/lb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMHU CJIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, IV, V) u docdhopa (Ill, V), cepsr (IV, VI),
CEepHHCTas, cepHasi, a30THas, (ocdopHas, yroabHas, KpEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



MOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEUIECTB (KHUCIOPOACOACpKAIIUe KUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U MX coiu, ranorenuasl kpemuus (IV) u ¢ocdopa (Il u V), oxcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JIJISl CO3/IaHUS COBPEMEHHBIX MAaTEPUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
HOHBI: XJIOpUA-, OpOMUI-, MOIUI-, Cylbdar-, 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 CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHUS, IPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KUHETUKH U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COCAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
pocTenIyo (popMyIly BelecTBa Mo MacCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPAaBHEHUSIM XUMHYECKUX PEAKIMI ¢ YYeTOM HEI0CTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBuWia  Oe3omacHOW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKOM TIOCYIbl M OOOpYJOBaHUS, a TakkKe IMpaBuiia
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
DKCIIEPUMEHTAJIFHBIX 3a7a4 10 TeMaM Kypca, TMPEJCTaBIsATh PE3yibTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHAIHM3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMATHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (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) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAX CIMOCOObl YMEHBILIEHUS U MPEAOTBPALICHUSI UX BPEIHOIO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
NeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
JUIsl Ipo(ecCHOHaNbHON OpUEHTAllMd U 11 OCO3HAHHOI'O BBIOOpAa XMMHUU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESITENbHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUM B YCIOBUSIX 00pa30BaTeIbHbIX OpraHu3alui,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M IPAKTHYCCKOU 10 2
JESATEIbHOCTH YEJIOBEKa
BemecTBa u xumuueckue
1.2 28 1
peakiuu
Htoro no paznemny 38
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o rasax.
2.1 19 1 1
Kucnopon. Oxcubt
Bonopoa. Ilonstue o kucinorax u
2.2 8 1
COJIAX
Bona. PactBopsl. [Tonsitue 00
2.3 P 18 1 1
OCHOBaHHSIX
OCHOBHBIE KJacChl
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 61

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJIl/lTeJILHO-BOCCTaHOBI/ITeJIbHl)le pealculm




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

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

[NPOTPAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI pecypeni
Pa3zgea 1. BemecTBo 1 XuMn4yeckasi peakius
11 [ToBTrOpenue u yriy0OiaeHne 3HaHHA O 8
' BEILIECTBE
12 OcHOBHBIE SaKOHOMe}C)HOCTI/I MPOTCKAHHS 14 1 1
XUMHYECKHUX PEaKIUii
13 DJEeKTPOIIMTHYECKAS TUCCOIHALTHSL. 14 1 5
XUMHUYECKUE PEaKIH B PACTBOPax
Hroro mo pazueny 36
Pa3pnen 2. HemeTa/uibl M UX COeIMHEHUS
51 OO61mas XxapakTepUCTHKA XUMUYECKUX 3 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemenToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro 1o pasneny 43




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

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




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipenmer xumuu. Poiap XuMuUM B KU3HU
4eJ0BeKa

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

Tena n BemectBa. Puzndeckue u
XAMHUYECKUE CBOUCTBA BEILIECTB

CraproBasi KOHTpPOJIbHasi padoTa
dusuyeckue U XUMUYECKUE SIBICHUSI

[TonsiTHE O TEOPETUYECKUX METOAAX
MIO3HAHMS B €CTECTBEHHBIX HayKax.
HcTouHnkn xuMndeckoi nadopMaiuu

HpeJICTaBJ'IeHI/ISI O HAYYHOM IIO3HAaHWU Ha
SMIMPUYECKOM YPOBHE: HaOJIIO/IEHNE,
U3MEpEeHUe, SKCIEPUMEHT, MOJIETUPOBAHHE.
[TonsiTHe 0 MeTo1aX PabOTHI C XUMUYECKUMHU
BemecTBamu. O60pyn0BaHNE NIKOJIBHON
XUMHUYECKOH J1abopaTopuu

[TpakTnueckas padorta Ne 1 o reme
"TIpaBuia paGoThl B 1a00paTOPUU U IPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"




YucThle BENMIECTBA U CMECH

9 CrniocoOnI paszieneHus cMece
[IpakTuueckas padora Ne 2 o reme

10 "Paznenenne cMeceit (Ha MpuMepe OYUCTKH
MOBapEHHOM coyn)"

11 ATOMBI 1 MOJIEKYJIBI

12 XUMUYECKUE DIIEMEHTBI

13 [IpocThie 1 cnoxHbIE BEeLlECTBA

14 BemectBa MosiekynspHOTo u
HEMOJIEKYJIIPHOTO CTPOCHHUS

15 Xumuyeckasi popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BELIECTB

17 Omnpenenenue BaJJICHTHOCTH aTOMOB T10
dbopMynaM OMHAPHBIX COSTUHEHHIA

18 OTtHocuTenbHAsE aTOMHAs Macca.
OTtHocuTenbHAs MOJIEKYIIsIpHAs Macca
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM

19 MacChI BEIIECTB, MOJIIPHON MaCChl, MACCHI
BEIIICCTB M KOJIMYECTBA BEIICCTBA

20 MaccoBast 10Ji1 XUMHUYECKOT0 JIIEMEHTA B
COCIMHEHUU

21 Briancnenns MaccoBoOU 1OIH XUMHYECKOT'O
pIIeMeHTa 1o (HopMyIie COeTUHEHUS

99 Haxoxnaenue npocreiimient popmMyIibt
BEIIECTBA IT0 MACCOBBIM JIOJISIM SJIECMEHTOB

23 Brruucnenus npocreiimeit popmyisl




B€IICCTBA I10 MaCCOBBIM HMJIM MOJIbBHBIM
JOJIAM 2JICMCHTOB

24 KoauuecrBo BemecTtBa. MoJib

o5 B3auMocCBsA3b KOJIMYECTBA, MAacChl M YKCIIa
CTPYKTYPHBIX €UHUIL BEIIECTBA

26 MousipHast Macca CMECH BEIIIECTB

97 MoJibHas 10JI XHMHYECKOTO DJIEMEHTA B
COEIMHEHU U

28 Haxoxnenue npocreiiiieid popMyJibt
BEIIECTBA 10 MOJIbHEIM TOJIIM 3JIIEMEHTOB

29 XUMUYECKUE ABICHUA. XUMUYECKask PeaKIus
U €€ NIPU3HAKU

30 3aK0H COXpaHEHUSI MACChl BEIICCTB

31 ATOMHO-MoOJIeKysipHast Teopus. JKu3Hpb u
nestenbHOCTH M. B. JIomoHOCOBa

32 XVMHYECKUE YpaBHEHUS

33 Tunbl XUMHYECKUX pEaKIIHil
Pacu€Thl Mo XMMUYECKHM YpaBHEHUSIM

34 KOJIMYECTBA U MAcChl HCXOJIHBIX BEIIECTB HIIH
MIPOJIYKTOB PEAKIIUU
Boruncnenus no ypaBHEHUSIM XUMHYECKOM

35 peaklMK: KOJIMYECTBA BEIIECTBA, MACCHI 10
W3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
peareHTOB WJIA MMPOJTYKTOB PEAKIINH
Brruncnenus mo ypaBHEHUSIM XUMHUYECKOM

36 peaKklMK: KOJIMYECTBA BEIIECTBA, MACChI 110

U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
peareHTOB WX MPOJYKTOB PEAKIINH




37

O0001EHUE U CUCTEMATU3ALIUS 3HAHUM

Kontposbnas padora Ne 1 mo teme

38 " "
BemecTBa 1 XuMHUeCcKHe peakiuu

39 Bo3nyx — cmech ra3os. [lonstue o razax.

40 3akoH ABoraapo. MosnsipHblii 00bEM ra3os
Brrunciaenus o0béMa, KOJIMYECTBa BEIISCTBA

41 rasa 1o U3BECTHOMY €0 KOJUYECTBY
BEIIECTBA, 00BEMY

42 OTHOCHTEIBHAS INIOTHOCTh Ta30B

43 BrrunciieHus OTHOCUTEIBHOM INIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTEIbHOMN

44 MOJIEKYJISIPHOM Macchl ra3000pa3Horo
BEIIECTBA [0 M3BECTHOIN OTHOCHUTEILHOMN
INIOTHOCTH
BrrunciieHus OTHOCUTEIBHON MOJIEKYIISIPHOM

45 MACCHI Ta3a 110 U3BECTHOM OTHOCUTEIIHbHOMI
IJIOTHOCTH

46 OObEMHBIE OTHOLLIEHUS Ta30B IIPU
XUMHUYECKHUX PEAKIIHSIX

47 Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
XUMUYECKON pPeaKun

48 Kucnopos — 3JIeMEHT M IPOCTOE BEILIECTBO

49 Oxcuasl

50 CriocoObI MOTy4eHUs KHCIOPO/Ia B
1ab0paTopuu U MPOMBIIUIEHHOCTH

51 [TpakTiueckast pabota Ne 3 o teme

"I[Tomyuenue u cobupanue KUCIOpoa,




U3y4YEeHUE ero CBOUCTB"

52 KpyroBoport kucinoposia B mpupoie

53 O30H — aJIOTPONHAS MOJU(PHUKAIIHS
KHCIIOpoJia
TemnoBoit 3 PeKT XUMUIECKON peaKIlui,

o4 TEPMOXUMHUYECKUE YPABHEHMUS, K30~ U
SHJIOTEPMHUYECKHE PEAKIINU

55 Tomnuso. Ucnonb30Banue yriist 1 MeTaHa B
KauyeCTBE TOIUIMBA. 3arpsi3HEHUE BO3AyXa.
Boruncnenus no ypaBHEHUSIM XUMHYECKOM
peaKIuu: KOJIMYECTBa BEIIECTBA, 00bEMa,

56 MAaccChl IO U3BECTHOMY KOJTMYECTBY
BellecTBa, 00bEMY, MAaCcCe peareHTOB WK
IPOJYKTOB PEAKIINU

57 KonTponbnas paborta Ne 2 o reme "Bo3ayx.
Kucnopon. Oxcunpr"

58 Bonopon — sneMeHT 1 MpocToe BELECTBO

59 Crioco0bI nostyueHust BOA0Poia B
71a00paToOpUu U MPOMBILIUIEHHOCTH
[IpakTuueckas pabora Ne 4 o reme

60 "Tlony4yeHue u coOupaHue BOAOPOAa,
M3y4YEHUE ero CBOMCTB"

61 Hcnonp3oBanue Bogopoa B KaueCcTBe
TOTIJTBA

62 [Tonsartue o xucnorax u consx. Cocras
KHUCJIOT U COJIEH

63 Brruncnenus o6b€mMa, KOJIMUYECTBA BEIIECTBA

ra3a 1o U3BECTHOMY €ro KOJIM4YCCTBY




BEIIIECTBA MM 00BEMY

64

65

66

Brruncnenns o05EMOB Ta30B 110 YpaBHEHUIO
XUMHYECKON peaKkuu

Brrunciienus mo ypaBHEHHUSIM XUMHUYECKON
pEeaKIMK: KOJIMYECTBA BEIIeCTBa, 00bEMa,
MAacCChI 110 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, 00BbEMY, MaCCe PEareHTOB UK
MPOAYKTOB PEAKLUU

dusnueckue ceolictsa Boasl. Boga B
npuponae

67

AHanu3 B CUHTE3 — MCTObI U3YUCHUS
cocCTraBa BOJbBI

68
69

XHUMHUYECKHE CBOMCTBA BOJBI

CocraB OCHOBaHUM

70

71

PactBopsl. PacTBOpHMOCTE BewecTs B BOJIE
HacelieHHbIE 1 HEHACBILICHHBIE,

KOHIIEHTPUPOBaHHbBIE U pa30aBIeHHbIE
pacTBOpHI

72

CrniocoObl BbIpayKeHUS! KOHIIEHTPAIUU
pacTBOPOB: MAacCOBas JI0JIsl paCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALUS

73

[IpakTuueckas pabora Ne 5 o teme
"[IpuroToBieHNE pacCTBOPOB C OIPEIEIEHHOMN
MAacCOBOM J0JIel paCTBOPEHHOTO
BeniecTBa.[I[purorosienue pacTBOpoOB C
OIPEIENEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOIO BelecTBa"

74

Brramcnenns ¢ ncnojb30BaHNEM HOHSITHS




«MaccoBadA A0JI1 BEIICCTBA B paCTBOPCH

Brruncnenns ¢ ucnoab30BaHUEM ITOHSATHS

75 «MOJISIpHasl KOHLIEHTpaLUs pacCTBOPEHHOTO
BEIIIECTBAY

76 Posib pacTBOpPOB B PUPO/IE U )KU3HU
yenoBeka. KpyroBopot Bojbl B Ipupoie

77 3arpsisHeHuE TPUPOAHBIX BoA. OxpaHa 1
OUYHMCTKA IPUPOJIHBIX BOJI.
Brraucienus ¢ ucnonp3oBaHueM rpaukoB

78 PacCTBOPUMOCTH JJIsI PACUETOB
PacTBOPUMOCTH BEILIECTB

79 Borurcnenus ¢ UCMONb30BAaHUEM MTOHATHS
«MaccoBasi JI0JIsl BEIIeCTBA B PACTBOPE»
Brrancienus ¢ MCHoOIb30BaHUEM TTOHSITHS

80 «MOJISIpHAsI KOHIEHTpaIUs PACTBOPEHHOTO
BEIIIECTBAY
Brrauciienus ¢ ucnonp3oBaHueM rpadukoB

81 PacCTBOPUMOCTH TSI PACUETOB
PacTBOPUMOCTH BEIIECTB

82 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

83 Konrtponbnas pabora Ne 3 o Teme
"Bonopox. Bona. PactBopel. OcHoBanus"

84 Oxkcuppl: cocTas, KiaccupuKalus,
TpPUBHAJbHBIC HA3BAHUS

85 [TomyyeHne U XUMHUECKUE CBOICTBA OKCHJIOB

86 [ToHsiTHE O TUAPOKCHUIAX — OCHOBAHUSIX U

KHCJIIOPOACOACPIKAINNX KUCIIOTax

87

duznueckre 1 XUMUYECKHUE CBOMCTBA KHUCJIOT




88

[Tonyuyenue kucior

89
90

Knaccudukanust ocHoBaHuUiA

[I1€noun, ux CBOKCTBA U CIIOCOOBI MOTY4IEHUS

91

92

93

HepactBopumble 0OCHOBaHMS, UX CBOMCTBA U
CIOCOOBI IOJTyYEHUs

[Tonsitrie 06 aM(OTEPHBIX TUIPOKCUAAX:
XUMHYECKHE CBOMCTBA U MOJIY4YCHHUE.
[IpruMeHeHne BaXKHEUIIINX OCHOBAHUHN

Couu: cocraB, kiaccuukanus,
TPUBHUAJIbHBIC HAa3BaHUS

94

95

96

dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conent

I'eneTnyeckas cBs3b MEKAY KilaCCaMU
HCOPIraHUYCCKUX COG,Z[I/IHeHI/Iﬁ

[IpakTuyeckas pabora Ne 6. Pemenue
9KCTIIEPUMEHTAIBHBIX 33]1a4 110 TEMe
«OCHOBHBIE KJIaCChI HEOPTaHUIECKUX
COCIMHEHUN»

97

Brruucnenus no ypaBHEHHUSIM XUMHUYECKOU
peaKIK: KOJIMYECTBA BEIECTBA, 00bEMA,
MAacChI 110 U3BECTHOMY KOJIMYECTBY
BEIeCTBa, 00BEMY, Macce peareHTOB WiIn
IIPOJIYKTOB PEAKLIUU

98

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




KonTtponsnast padora Ne 4 o teme

99 "OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coenuHeHun"

100 [lepBble MOMBITKU KIACCU(PUKAIINA
XUMHUYECKHX 3JICMEHTOB

101 [TonsiTHE O TPYIITaxX CXOIHBIX AJIEMEHTOB

102 DJeMeHTHI, KOTOpbIe 00pa3yIoT aMmpoTepHbIe
OKCH/JIbl U TUIPOKCH/IBI

103 [lepuoauueckuii 3akoH. OTKpbITHE
[Ieproanueckoro 3akoHa
KopotkomneproaHas v JUIMHHONIEPUOIHAS

104 dbopmsl [Tepuoanueckoil cuCTeMbl
XUMHU4YeCKUX 31eMeHToB .. Menneneesa

105 [lepuonst 1 TpynBI

106 OcCHOBHBIE CBEIEHUS O CTPOSHUH aTOMOB

107 CocraB aTOMHBIX A11ep

108 N30TOMBI KaK pa3HOBUIHOCTH aTOMOB
XUMHYECKOTO DJIEMEHTa

109 ONEKTPOHBI

110 DneKTpoHHas OpOUTaIb

111 OHepreTUyecKre ypoBHU U MOAYPOBHH
atoma; S-, p-, d-opburanu

112 ONEeKTPOHHbIE KOH(UTYPAIH U AIEKTPOHHO-
rpadudeckue GopMyIibl aTOMOB
CTtpoeHwe IIeKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMHYECKUX JIEMEHTOB

[Tepuoanueckoit cucremsl [I.1. Menneneena




3aKOHOMEPHOCTH U3MEHEHUS pajinyca
aTOMOB XMMHYECKHUX JJIEMECHTOB,

114 METAJIIMYECKUX U HEMETaNINYECKUX CBONCTB
10 TPpyNIaM U nepuojam
H3MeHeHne CBOMCTB COEIMHEHU I

115 XAMHYECKHX 3JIEMEHTOB B IIEPUOJAX U
rpynmnax
XapakTepucTuka XMMHYECKOTO dJIEMEHTA 110

116 ero noJioxkeHuro B [lepronnueckoit cucreme
J.N. Menneneena
3unauenue [lepuonnyeckoro 3aKoHa u

117 [Tepronnueckoi CHCTEMbl XUMUYECKUX
DJIEMEHTOB JIJISl Pa3BUTHSI HAYKH U MIPAKTUKH

118 DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB

119 KoBasienTHas nossipHas CBA3b

120 KoBasneHnTHas HenossipHast CBsI3b

121 Honnas cBs3pb

122 DNEKTPOHHBIE U CTPYKTYPHBIE (DOPMYITBI
BCIIICCTB

123 Kpucrannmueckue 1 amopgHbIe BeleCTBa

124 TUIBI KPUCTAUTHYECKHUX PEIIETOK U UX
XapaKTePUCTUKU
[IpuanHBEI MHOTOOOpa3Us BEUIECTB,

125 3aBUCHUMOCTbH CBOMCTB BEILIECTB OT COCTaBa U
CTpOCHUS

126 CreneHb OKUCIEHUS

127 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKITNH




XHUMHYECKHE DIIEMEHTHI — OKHCIUTEIN U

128 1
BOCCTAHOBUTEIIN
CocraBiieHue ypaBHEHUHN OKHCIUTEIBHO-

129 BOCCTAHOBUTEJIbHBIX PEAKIIN, METO 1
AJIEKTPOHHOTO OallaHca
BbruuciieHus mo ypaBHEHUSIM XUMHYECKON
pEaKIMU: KOJIMYECTBA BEIIECTBA, 00bEMA,

130 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BEIIeCTBa, 00BEMY, Macce peareHTOB WIn
MIPOYKTOB PEAKITUN
Brruucnenus npocrenieil MOJEKyJIIpHOR

131 (dbopMyIIbI BElIECTBA MO U3BECTHBIM 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB

132 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

133 KonTponsHas padora Ne 5 o Teme 1
"Ctpoenue aroma. XUMHUYECKas CBSI3b"

134 Pesepaubiii ypok / T'KP/

135 PesepBHbIil ypok

136 PesepBHblil ypok

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne arTa udposbie
n/n Tema ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypes:
1 CtpoeHue aToMOB 1
IlocnegoBaTenbHOCTH 3aII0THCHUS
2 INEKTPOHHBIX OPOUTAICH ATOMOB MaJIBIX 1
MEepUOJIOB
3 OCoOEHHOCTH 3aTIOTHEHUS SJIEKTPOHHBIX 1
opOuTaneil aToMOB OOJIBIINX IEPHUOIOB
4 CreleHb OKHCIICHUS M BAJICHTHOCTh
5 Buapr xumMudeckoii cBI3u
OOMEHHBIN ¥ TOHOPHO-aKIIETOPHBIH
6 MeXaHH3M 00pa30BaHUs KOBAJICHTHON 1
CBA3U. MexXMOIeKyIsIpHbIE
B3aUMOJICHCTBHS
THUIBI KPUCTAIUIMYECKUX PEIIETOK,
7 0COOEHHOCTH CTPOCHMS KPUCTAIITMUYECKUX 1
pemeToK
3aBHCHMOCTH CBOMCTB BEILIECTBA OT THIIA
8 KPUCTAJUTMYECKOM pPEeIIETKH U BUIA 1
XHUMUYECKOU CBA3H
9 Kaccudukanms XuMruaeckux peakiuii mo 1
pPa3IUYHBIM MPU3HAKAM
10 DHepreTuka XUMUYECKUX PEaKLUi. 1

TennoBo# 3 PexT XUMUIECKON peakIuu




11

3akoH ['ecca 1 ero ciaeacTBus

12

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

13

14

ITonsiTHE O CKOPOCTH XMMHUYECKOU
peakuuu. 3aKoH JeHCTBYIOLINX Macc
Oueprus aktuBanuu. [lonsTue o karanuse.
®depmeHThl. THTHOUTOPBI.

15

@akTOpBI, BIUSAIOIINE HA CKOPOCTh
XUMHYECKON peaKIu

16

17

18

ITonsATHE O XHUMHYECKOM paBHOBECHUU,
npuHuun Jle Hlarense

cD@.I(TO]I)I:I, BJIMAOIIMUC HA COCTOSAHHC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/Ie BO3MOXXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B
PA3JIMYHBIX YCIIOBUAX

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

19

Baxuble OKHCIUTEIN U BOCCTAaHOBUTECIIH.
HepMaHr aHaT KaJlusia

20

CBolicTBa MIPOCTHIX BEIIECTB — METAJIOB
1 HEMETAJJIOB, KHCJIOT B COJIEH — B CBETE
MPEACTABICHUI 00 OKUCITUTEIHHO-
BOCCTaHOBHUTEIIbHBIX PEAKIIUAX




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

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

22 «OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKHX peaKLuii»

93 PacTBOpeHue kak (pU3NKO-XUMHUECKUI
rporecc

24 DNEeKTPOIUTHI U HEAJIEKTPOJIUTHI

25 Teopust 3neKTPOAUTUUECKON TUCCOLMALINN

26 HonHoe npou3BeicHue BOIBI.
Bonoponnslii nokasarenb

97 DNEKTPOIUTUYECKAS AUCCOLUALUS KUCIIOT,
OCHOBaHUU U coJiel

28 Peakuuu nonsoro ooMeHa
CBOICTBa KHCIOT, OCHOBAaHUU H COJICH B

29 CBETe MpecTaBIeHu 00
ANEKTPOIIMTUYECKON JUCCOLUALIUU

30 KavecTBeHHBIE peakIiui Ha HOHBI
ITpakTruyeckas pabora Ne 2. Pemenue

31 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«DIIEKTPOIUTUYECKAS TUCCOLIMALINS)

32 I'mpponus conent

33 Wonnble ypaBHEHHS THAPOIN3A COIEH
IIpakTuyeckas padora Ne 3. Pemenue

34 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME

«I'unponus conen»




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

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

36 "DJIEKTPOTUTHYCCKAS TUCCOIUAITUS.
XHUMHUYECKUE Peakiuu B pacTBopax"

37 OOm1ast xapaKTepUCTHKA HEMETAIUIOB

38 OO01as xapakTepuCcTUKa raJloreHOB

39 XHUMHUYECKUE CBOMCTBA IraJIOT€HOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

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

41 "[lonyueHune CONSIHOM KUCIOThI, U3y4YE€HUE
e€ cBoiicTB"

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

43 peaKIuii, eCIIu OJIUH MX PEarcHTOB JaH B
M30BITKE

44 Baxwnerime coeMHEHUs XI0pa U UX
HaXO0XJEHHE B IPUPOJIE

45 OO6mrast xapakTeprcTuka 3J1eMeHToB VIA-
TPYIIIIBI

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

47 CepoBogopo, ctpoeHue, (pu3nuecKue u




XUMHYECKHE CBOMCTBA

48 Oxkcuapl cepbl

49 CepHucras KuciaoTa u e€ coliu.

50 CepHas KUCIIOTa B €€ COITU

51 [IpoMbllIEeHHOE TTOTyYE€HUE CEPHOM
KHCIIOTBI
HaxoxneHnue cepel 1 €€ COeAMHEHUN B

52 npupoie. XUMUIECKOE 3arps3HEHHE
OKpY>Karollen cpelibl COEqUHEHUSIMU CEPbI
Brruncnenus Maccbl IpoayKTa peakiiu 1o

53 M3BECTHOM MaccoBoi (00bEMHOI) J0J1e
(%) ero BbIXOa OT TEOPETUUYCCKU
BO3MOYKHOTO
Breruucnenus maccoBoit (00bEMHOM) 105IH

54 (%) BBIXOJa POTYKTA PEAKIIHH T10
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOIYKTA PEaKIINN

55 OO6mas xapakTepucTuka 31eMeHToB VA -
TpYIIIBI

56 A30T, pacIpoCTpaHeHUE B PUPO/IE,
¢bu3nuecKkre U XuMHUYeCKHe CBOMCTBA

57 AMMUaK, ero GU3HYECKUe U XUMUICCKHE
CBOICTBA

58 Conu ammoHUS
[IpakTuueckas pabora Ne 5 o Teme

59 "IlonydyeHre aMmmMuaKa, U3y4eHue ero
cBOMCTB"

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




61

Asotucras kuciaora. A30THasI KUCIIOTa

62

63

[IpoMblIeHHOE TTOTyYeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPY KaIOIIEH Cpelibl
COETMHEHUSIMH a30Ta

64

dochop, ammoTporHbie MOAUGUKAINN
dbocdopa

65

66

67

Oxcunpt pocdopa (I, V) u pochopras
KHCJIOTa

[ToHsATHE O MHUHEPATIBHBIX YIOOPEHUSX.
3arpsi3HeHue NPUPOTHBIX BOJIOEMOB
COCTMHEHHMAMU a30Ta U Gocdopa

Yriepon, ero aJutIoTPOITHbIE MOAU(PUKAIIAN
Y CBOMCTBA

68

Oxcunsl yriaepona, ux Gu3nveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUICCKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM

yraepona (1V)

69

70

[IpakTuueckue padotsl Ne 6 o Teme
"[MTonyuenue oxcuna yraepoaa (1V) u
M3y4YeHHUe ero CBOMCTB"

YroapHas KUCIIOTa U €€ COJIU

71

[TepBoHavabHBIC TOHATHUS 00
OPraHMYeCKHUX BEIIECTBAX KaK O
COEAMHEHHUSX YIIIepoa

72

[IpupoIHBIE UICTOYHUKH YIIIEBOJIOPOJOB U
UX POJIb B OBITY U IPOMBIIIJIEHHOCTH




73

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

74

75

76

Kpemnuuid, ero ¢puzndeckne 1 XUMHUECKUE
CBOMCTBA

Oxkcua kpemnus (1V), kpeMHueBas
KHCJIOTA, CHITUKATHI

bop. bopHas kucnora

77

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

78

Brruncnenus maccol (00b€Ma; H.Y.)
IIPOYKTA PEaKLMK 110 JAHHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COZIepIKAIIEeTO OMPEACIEHHYIO MACCOBYIO
JIOJTEO TIPUMECEH

79

80

81

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

OO61mas xapakTepuCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBaHUHU UX
nonoxenus B [ICXD JI.1. Menaeneena

Mertannsl A- u b-rpynn

82

Mertannndeckast CBSI3b M METaJUIMYECKast
KpUCTAJITINYECcKast pelérka. 3aBUCUMOCTh
(bU3MYECKUX CBOWCTB METAIIJIOB OT
CTPOEHHS KPUCTAJUIOB




83

OGH.II/IC XMMHYECKHE CBOMCTBA METAJIJIOB

OO6mmue crmocoOb! MOTYYEHUST METaJIIOB,

84
Metamutyprusi. CriiaBbl
DIIEKTPOJIM3 PACIIABOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CIIOCOOOB MOJTyYCHUS
METAJIJI0B

86 Beruncnenus mo ypaBHEHUSM DJICKTPOJIN3a
pacIuiaBoB M pacTBOPOB BEIIECTB

87 [TonsiTHe 0 KOPPO3UM METAIIIOB
Brruncienus coctaBa cMecel ¢

88 WCIIOJIb30BAaHUEM PEIICHUS CUCTEM
ypaBHEHUH

89 PaznmmuHble TUIBI BEIYMCIICHUHN 110
YPaBHCHHUSIM XUMHUYECKHUX PEAKIIHA

90 Metainsr A-rpymi. [enodnsie MeTamibt

01 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAIIJIOB

92 Oxcupl U TUIPOKCHIBI HATPUS U Kallust

93 [llen1oyHO3eMEIBbHBIC METAJLIBI

94 Baxxneinmnme coemMHEHNS KaJIBITHS,
CBOMCTBA, IPUMEHEHUE

95 JKEcTKOoCTh BOMBI U CIIOCOOBI €€
yCTpaHEHUS
IIpakTuyeckas padora Ne 8 o Teme

96 "JKECTKOCTh BOJBI U METOJHI &€

ycTpaHeHHs"

97

AFOMUHAN




AMpoTepHbIE CBOIICTBA OKCHJIA U

%8 TMJIPOKCUIA ATFOMUHUS

99 OO01mmas xapakTepucTHKa METaioB b-
rpymi (MoOOYHBIX TOATPYIIIL)

100 IlepBoHauabHBIE NPEACTABICHUS O
KOMIUIEKCHBIX COEIMHEHUSX

101 Menp u cepedpo

102 IIpencraBnenus 00 aMMHaYHbBIX
KOMIUIEKcax cepedpa u Meau

103 Huak

104 AmdoTepHbIe CBOWCTBA OKCHA U
THJIPOKCH/IA IITHKA

105 XKeneso

106 Oxcupl, TuIpoKcH bl U conu xenesa () u
xenesa (1)

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

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

109 WCTIOJIH30BAHUEM PEIICHHS CUCTEM
ypaBHEHUH

110 PaznuyHble TUTIBI BBIYUCIEHU 110
YpaBHEHHSIM XHMAYECKUX PEaKITHii

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

112 be3onacHoe ncnoap30BaHUE BEMIECTB U

XUMHUYECKHUX PEaKIHi B OBITY




113

HoBbie maTepualibl 1 TEXHOJIOTHUH.
[TpUHIUTIBI «3ETEHON XUMUKY

114

115

XuMus 1 310pOBbE

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

116

DKOJOTUYECKHE MPOOIIEMBI, CBSI3aHHBIC C
COCAMHEHUSIMU YTJIEpOJia, a30Ta, CEPHI,
TSOKENBIX MeTanaoB.Poab XxumMuu B
PEIICHUH YKOJIOTHYECKUX TPoOIeM

117

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

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX COCTMHECHHI
B IIEPHOJIaX U TPYIIIax

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

Krnaccudukanus XuMHYECKUX PEAKIIHi 1Mo
Pa3IUYHBIM MPU3HAKAM

121

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

122

XHUMUYECKUE PEAKIIMU B PACTBOPAX.
I'upponus conen




CBoiicTBa KMCJIOT, OCHOBAHHI U COJICH B

123 CBETE MPEICTABICHUI 00 1
AIIEKTPOJIUTHYECKON JUCCOIHAITIT

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

125 AKCIICPUMEHTAIIBHBIX 33724 110 TEME 1 1
«XUMHYECKHE PEAKLIUNY
[Ipaktrueckas padora Ne 11. Pemenue

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

127 Pesepsubiii ypok / UKP 1

128 PesepBHbIil ypok 1

129 PesepBHbIit ypok 1

130 PesepBHEIiT ypok 1

131 PesepBHbIil ypok 1

132 PesepBHBIi ypok 1

133 PesepBHbIil ypok 1

134 PesepBHBIi ypok 1

135 PesepBHbIil ypok 1

136 PesepBHEIiT ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM TPOT'PAMMOBI

8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabTara
1 ITo teme: «llepBoHaYanbHbIE XUMUYECKUE TTOHATHS
pacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKUX IOHSTHI: aToOM, MOJIEKyIa,
XUMHUYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(ogHOpOIHAS M HEOAHOPOJIHAs), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca,
11 MaccoBasi JI0JII XUMHUYECKOTO 3JIEMEHTa B COSAMHEHHUH, MOJISIPHBIN 00BEM,
XUMHAYECKast peakius, KiIacCU(UKAIUS PpEeaKuil: peakuu COCTUHEHUS,
pEaKIMy Pa3JIOKEHHS, PEaKIMHU 3aMEIICHHs, PEaKkIuu OOMEHa, SK30- U
DHJIOTEPMHYECKHE pPEaKIWu, TeIoBoH d(hdexkT peakuuu, pacTBop,
MaccoBast 10Jis BeulecTBa (MPOLIEHTHAs! KOHIICHTpAIlHs) B pacTBOPE
12 WITIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX ~XHMHUYECKHX TOHATHH W
' NPUMEHSTH STH MTOHATHUS IPU ONMCAHUH BEIIECTB U MX MPEBPALICHUN
13 UCIIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY ISl COCTaBJIeHHs ()OpMYIT BEIIECTB
' Y YPaBHEHUN XUMHYECKUX PEaKIUil
14 PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKoHa ABOrapo
1.5 OTIpEENATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCUHEHMSIX
16 KJaccu(UIUpoBaTh XUMHYECKHE peakiuu (0 YUCIy M  COCTaBy
' Y4YaCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)
1.7 BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB
18 BBIUUCIIATH MAacCOBYIO JOJNIO XMMHUYECKOro »JJIeMeHTa 1o ¢opmyse
' COEIMHEHHS,
1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 OPUMEHATh E€CTeCTBEHHOHAYYHbIE€ METO/bl IO3HAHUS — HaOJIIOJICHHE,
' U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pealIbHbII U MBICIIEHHBIN )
2 ITo Teme: «BakHelmue npeacTaBUTETN HEOPIraHUYECKUX BEILIECTBY»
21 PacCKpBIBATh CMBICII OCHOBHBIX XHUMHYECKHX TOHSTHA: OKCHJ, KHCIOTa,
' OCHOBAHHE, COJIb
59 ONpEAENATh IPUHAMISKHOCTh BEUIECTB K ONpPENEIEHHOMY  Kiaccy
' CoeIMHEHHH 1Mo GpopMyIam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
24 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOICTBa BEILECTB

Pa3IMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC MPUMCPAMH MOJICKYIAPHBIX




YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUN

2.5

2.6

IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHHUs XMMHMYECKUX IIPEBpAIlCHU B
Pa3INYHBIX YCIOBUAX

CJIeZIOBaTh IPaBUIIaM I10JIb30BAaHUS XUMUYECKOM MOCY0H U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXke IpaBUjIaM oOOpalleHus C BELIeCTBaMH B
COOTBETCTBUM C UHCTPYKLUMSMU IO  BBINOJHEHUIO JIaOOPAaTOPHBIX
XUMHUYECKHX OIBITOB IO MOJIYYECHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposa M KHCIOPOAA), IPUIOTOBIEHHUIO PACTBOPOB C OINPEAEIEHHOU
MacCOBOHM JI0JIEM PacTBOPEHHOI'O BEILECTBA, IUIAHUPOBATH U IIPOBOJIUTH
XUMHUUYECKHE SKCIIEPUMEHTHINIO DPACIIO3HABAHUIO PACTBOPOB ILIENOYEH U
KHCJIOT C IIOMOUIbI0 MHIMKATOPOB (JIaKMYC, (peHosiTanenH, METUIOPaHX U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUW peaKIuu

ITo teme: «llepuoandeckuii 3akoH u llepuoanyeckas cucteMa XMMHUYECKUX
snemeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKAs CBSA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUMY

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHUYCCKUX MMOHSITHI: AP0  aToma,
BHGKTpOHHHﬁ clIon aToMa, aTOMHas Op6I/ITaHB, paanyc atomMa, XUMHUYICCKad
CBA3b, IoJsipHasi u HCIIOJIPpHAA KOBAaJICHTHasdA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, HMOHHAsA CBA3b, HOH, KATHOH, AHHWOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHEC 3JICMCHTHI

3.3

ONMMCHIBaTh M XapakTepu3oBaTb TaOnuuHyio ¢opmy Ilepuonnueckoit
CUCTEMBl XMMHMUYECKHUX DJIEMEHTOB: pa3nyaTh [OHATUS  «TJIaBHas
noarpynna (Arpymnmna)» u «nobounas noarpymnmna (brpynmna)y, «manbie» u
«OoIpIINEY TEPUOABI

3.4

3.5

3.6

packpeiBaTh  cmblci  llepuogmueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHUE IIEPUOJANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX IEMEHTOB OT UX MOJ0KeHUs B [leproanyeckoi cucreme

COOTHOCHTH 0003HaueHUsl, KOTOopble uMetoTcst B Tabnuue «llepuoanyeckas
cucrteMa XMMHueckux oaeMmeHToB JI.MI. MeHnneneeBa» ¢ 4HCIOBBIMU
XapaKTEepUCTUKAaMHU CTPOEHHsI aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsa sAApa, oOmiee YuCIIO JIEKTPOHOBHM  PacHpelesieHHe HuX 110
3JIEKTPOHHBIM CJIOSIM)

ONpeaACIAATh CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

9 KIIACC

OTpeNeNsATh BHUJ XHUMHYECKOW CBsA3M (KOBAJICHTHAasT W  HWOHHAs)B
HEOPraHUYECKUX COCTMHEHUAX



Kon
NpoBepsieMoro
pe3yabTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

IIo Teme: «BCH_[CCTBO " XUMHYCCKad pCakuus»

pacKpbpIBaTh  CMBICII ~ OCHOBHBIX XMMHMYECKUX IOHATHUHA:  pacTBOD,
AIEKTPOIUTHI, HEATNEKTPOIUTHI, JIEKTPOJIUTUUECKAS JUCCOLMALIHS, PEAKIIMU
MOHHOTO OOMEHa, KaTaiu3aTop, XMMHUYECKOe paBHOBEcHE, OOpaTHMbIE U
HEOOpaTUMblE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIC PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHNS,
aM(pOTEepHOCTh, XMMHYECKAsl CBS3b (KOBAJICHTHAS, HOHHAS, METAJUTMUECKas),
KpUCTAJUIMYECKas PelIETKa, CILUIaBbl, CKOPOCTh XUMUYECKON PEaKLUU

1.2

1.3

14

I/IJIJIIOCTpI/IpOBaTL B3aNMOCBA3b OCHOBHBIX XHMHUYCCKUX HOHHTI/II\/'I n
HpI/IMCHﬂTI) OTHU IIOHATUS HpI/I OIIMCAaHUU BCILCCTB U UX HpeBpaHICHI/Iﬁ
COCTAaBJIATh ~ yPaBHEHHS  AJICKTPOJUTUYCCKONW  JHUCCOLMAIMH  KHCIIOT,
HIeJI0YeH U COJICH, NOJHBIC M COKPANIEHHBIC YPAaBHEHHS PEaKIMii HOHHOTO
obMeHa

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHN
MOCPEACTBOM COCTaBJICHUS 3JICKTPOHHOI0 OajaHca STUX peaKIuit

1.5

2.1

IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOW peaKkiuu

IIo Temam: «HemeTannbel W HX CcoOeOUHEHHUS» W «MeTamabl U HX
COCIUHCHU A

XapaKTepu30BaTh (OMUCHIBATh) OOIMME W CHEHU(UICCKUE XHUMHUYECKUE
CBOICTBa TMpPOCTHIX U CIOXKHBIX BEIIECTB, IMOATBEP)KIas OIMHCaHUE
npuMepamMu MOJEKYJISIPHBIX W HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIUX
XUMUYECKUX PeaKui

2.2

COCTaBJIATb YPAaBHCHUA peaKHHﬁ, MNOATBCPKAAOIINX  CYHICCTBOBAHUC
TCHETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

2.4

2.5

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHMX TMPEBPALICHU B Pa3IMYHbBIX
YCIIOBHSIX

CJIeZIOBaTh MPaBUJIaM I0JIb30BAaHUSI XUMUYECKOM MOCY0i U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBujaaM oOOpalleHus C BellecCTBaMH B
COOTBETCTBUM C UHCTPYKLIMSMU IO  BBIMOJHEHUIO JIaOOPAaTOPHBIX
XUMHUYECKHUX OIMBITOB O MOJIYYCHHUIO U COOUPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKucIIoro rasa)

MPOBOANTH PEAKIUH, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OpPOMHUI, HOIHI,
kapOoHar, docdar, cuiaMKar, cyiabdaT, THIPOKCUIUOHBI, KATHOHBI
aMMOHHSI, WOHBI M3yYEHHBIX META/UIOB, TNPUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPTaHHMUYECKHUX BEIIECCTB

ITo Teme: «Xumus 1 OKpyXxarouiasi cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumuueckux mnonsatui: I[IJIK Bemectsa;




KOppPO3Hs METAJLIOB

3.2

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICTUTEIBHON ACSITEIPHOCTH — aHAJIU3 U
CHUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISBIICHUE MPUYUHHO-
CIIEICTBEHHBIX CBS3€H — ISl U3YYCHUS CBOWCTB BEIIECTB M XUMHYCCKHX
peakIuii; eCTECTBEHHOHAyYHbIE METOJbI TIO3HAHHUS — HAOIIOJIEHUE,
U3MEpPEHHE, MOJECIUPOBAHNE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN )



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. Gu3nueckue CBONCTBA BEIIECTB. ATrperaTHOe COCTOSIHUE BEILIECTB
Ilonatue o meromax mo3HaHHMS B XHMMHH. UucThle BemecTBa U cMecH. CrmocoObl
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 XHMHYECKHUX JJEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aroMHas Macca. OTHOCHTEIbHas
MOJICKYJIIpHAas Macca. MaccoBas 011 XUMHYSCKOro 3JIEMECHTA B COCAUHCHUU

KomuuecTBo BemecTtBa. Moabs. Monsipaas Macca. B3anMocBs3b KOJIMYECTBa, MAaCChl U
yuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XUMHUECKUX
COETUHEHUN

du3nyecKkrue U XMMUUYECKHE SIBJICHUS. XMMHUUECKas peakiusa U e€ MpU3HaKu. 3aKOH
COXPaHEHHUS MACChl BEIIeCTB. XuMuueckue ypapHenus. Knaccudukanuss XuMuaeckux
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 0Opa3llOB HEOPraHWYECKHUX BEIIECTB,
HaOmoneHne Qu3nvecknx (MIaBJICHHE BOCKA, TasHUE IIbJa, pacTUpaHHE caxapa B
CTYNIKEe, KWIIEHUE U KOHJEHCAIUs BOJbI) M XHUMHUYECKUX (TOpPEHHE CBEYH,
MPOKaIMBaHWE MEIHON MPOBOJIOKH, B3aWMOJEWCTBHE Mella C KHCIOTOHN) sBICHUM,
HaOJIOJIeCHWEe W  ONHCaHWE MPU3HAKOB MPOTEKAaHUS XUMHYECKMX pPEaKIHi
(paznoxenue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOpUIOM Oapus,
paznoxxenue ruapokcuna menu(ll) mpu HarpeBaHum, B3aMMOJEWCTBHE jKelie3a C
pactBopom comu menu(ll), mzyuenune crmocoOoOB paszjeneHus cmecedl (C MOMOIIbIO
Mariura,  (QuiIbTPOBaHWE,  BbIIApPUBAHME, JAUCTWUIALMSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHOW COJNM, HAONIOJEHHE U OMNHMCAaHUE pPe3yJIbTaToB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MoJelel MOJIeKyI (IIapoCTePKHEBBIX )

2.1

Baxuerime npencTaBuTeNIn HEOPraHUUECKUX BEILIECTB

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




AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

2.3

2.4

TennoBol 3PeKkT XUMUYECKON pPEaKIuU, TEPMOXHMHUUYECKHE YpaBHEHHUsI, dK30- U
SHAOTEPMHUUYECKUE peakuuu. TOIMBO: Yroib W METaH. 3arpsi3HEHUE BO3/yXa,
yCHJICHUE MMAPHUKOBOTO 3(pdekTa, pa3pynieHrne 030HOBOTO CIIOs

Bomopon — snmemeHT m mpocTtoe BemecTBo. HaxokaeHue Boaopoaa B IPHUPOJIE,
(hU3UYECKre U XMMHUYECKHNE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI moyueHus. Kucaorsl u
colit

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM

2.5

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

2.6

Krnaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kiaccudukarus OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitatypa okcunoB. @u3znueckue 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

Kucnorel. Knaccudukanus xucnor. Homenknarypa kucinor. Pusuyeckue u
XUMHUYECKHEe cBoMcTBa KucioT. Pgan axktuBHoctu MetauioB H.H. bekerosa.
[Tonyyenue kucnot

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

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HEOPTaHNUYCCKUX COC}II/IHGHI/Iﬁ

XUMUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE OMpEeNIeHNEe COJAEpKaHUsSI KUCIOPOJa B
BO3lyXe, MOJy4YeHHe, COOMpaHHe, PaclloO3HABAaHUE M HU3YYEHHE CBOMCTB KHCIOPOA,
HaOIt0/IeHNe B3aWMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus roperns (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB M OTHCAaHHE
UX CBOWCTB, IMOJIydeHHE, COOMpaHKe, paclioO3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOIA
(ropenue), B3aumojencTBue Boaopona ¢ okcugom  wmeau(ll)  (Bo3zmoxkHO
WCIIOIb30BaHNUE BUIEOMATEPHAIIOB), HAOIOIeHHEe 00pa3IOB BEIIECTB KOJUYECTBOM |
MOIlb, HUCCIEIOBaHHE OCOOEHHOCTEH pACTBOPEHHsI BEIIECTB C  Pa3IHMYHOU
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpPENeIEHHOW MaccOBOM Joneit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHME BOABI C MeTaUlaMU (HATPHEM U
KaJbliieM) (BO3MOXHO HCIOJIb30BAHHUE BHIEOMATEPHAIIOB), ONPEIEICHUE PACTBOPOB
KHCIOT H TIEeJoYed ¢ TIOMOIIbI0 HMHIUKATOPOB, HCCIEOBaHUE 0Opa3IoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHWE WU3MEHEHUS OKpPACKH
WHIMKATOPOB B PAcTBOpaxX KHUCIOT W MICNIOYeH, M3ydeHUE B3aWMOJCUCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CepHOM KHCIOTHI, KHUCIOT C METaUIaMH, PEaKIHi
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 [lepuoanueckas cuctemMa XMMUYECKUX 3i1eMeHToB [I.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

[Tepuonuueckuii 3akoH. llepumomgmyeckas cucremMa Xumudyeckux siaeMeHtoB J[.H.
MenpneneeBa. Koporkomepuoanas u jaiuHHonepuonaHas ¢opmel Ilepuogudeckoit
cuctembl xumuueckux dnemeHtoB .M. MengeneeBa. Ilepuoasl u  Tpymibl.
Du3NUeCKuil CMBICI OPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIHI 2JIEMEHTA

Ctpoenne atomoB. CoctaB aroMHbIX sifep. M3oromnbl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB TEepBbIX 20 XMMHYECKUX 3JIeMeHTOB [leproandeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTHKa XHMHYECKOIO OHJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [I.1. Menaeneena

3aKOHOMEPHOCTH  M3MEHEHUs1  paJuyca AaTOMOB  XHMHYECKUX  DBJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUNIMYECKUX CBOWCTB MO TPYIINaM M NEpHoJaM. JHAUCHHUE
[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.
DIEeKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenbs okuciieHus. OKUCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. HpOHGCCI)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-BOCCTAHOBUTEIBHBIX PEAKINN
(ropeHue, peakliuy pa3iokKeHHs], COeINHEHNU )

9 KIIACC

Kon
1

11

1.2

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema XxuMuueckux siemeHToB [[.H.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XAMHYECKHUX JIEMEHTOB IEPBBIX TPEX MEPUOJOB, KAIHS, KAIBIUA U UX COCITUHEHUN 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 THUIA KPUCTAUIMYECKOM PEIIETKM U BHJIA
xumuueckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIECTB
(MexIyHapoJHasl ¥ TpUBHAJIbHAs). XMMHUUECKHE CBOMCTBA BEIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccupukanuss XMMUYECKUX PEAKIMU IO PAa3TUYHBIM TNpU3HAKaM (10 YHCITy H
COCTaBY yYacCTBYIOIIMX B PEaKLIUU BEIIECTB, MO TEIJIOBOMY 3PQEKTY, 10 U3MEHEHUIO
CTEMEeHEW OKHUCIEHUS XMMHYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE peaKlnu, TePMOXUMUYECKUE YpaBHEHUSI.
[TonsiTve 0 CKOPOCTU XUMUYECKOMN peaKiuu

[Tonsatue 00 OOpaTUMBIX M HEOOPATUMBIX XHMHYECKHUX peakuusax. Ilonstue o
TOMOTE€HHBIX M TETEPOTEHHBIX peaknusx. lloHsATHEe O XUMHYECKOM pPaBHOBECHH.
@dakropsl, BIMAIONIME HA CKOPOCTh XHMHYECKOH pEakUuH U  MOJO0KEHHE
XMMHYECKOTO PaBHOBECHUS

1.5

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

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEIJIEKTPOJIMTHI.
Karvonsl, aHMOHBI. MeXaHHM3M AMCCOLMALMM BEIIECTB C Pa3jIM4YHBIMM BHUIAMHU
xumuueckor cBs3u. Crenens auccouuanuu. CunbHble U cialOble 3JIEKTPOJIUTHI.
Peakuuu nonHoro oomeHa. Y ciaoBus IpOTEKaHUS peaklMil MOHHOTO 0OMeHa, MOJIHbIE
Y COKpalI€HHbIEC MOHHBIE YpaBHEHU peakuuii. CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEH
B CBETE€ MpEJACTaBIECHUN 00 »3IEKTpONIUTHYECKOW Jucconuannu. KadecTBeHHbIE
peakuuu Ha HoHBL. [loHATHE O rMApOIN3E conen

1.7

XVUMHYECKUH 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJAEISAMHU KPUCTAIUIMUECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METANIOB U HEMETAJUIOB (rpaduTa U aiamasza), CI0KHBIX
BEIIECTB (XJIOpUAA HATpHs); HCCIEOBAHHWE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOMH
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DaKTOPOB; UCCIIEOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpoOIlecca JAUCCOLHUAIMM KUCIIOT, IeJoue u cojel (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHAIIOB); IPOBEJACHHE OIBITOB, HIUTIOCTPUPYIOIINX
NpU3HAKU MPOTEKAaHUsl peaklMil HOHHOro oOMeHa (0Opa3oBaHME OCaJlKa, BbIACIECHUE
rasza, oOpa3oBaHHE BOJbl); ONBITOB, WIUIIOCTPUPYIOIIMX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakuuid (TOpeHHe, peaKkIuu pas3sIoKEeHUs, COECTUHEHUS);
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 (QU3UUECKUE 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

O6mas xapaktepuctuka 31eMeHToB VIA-rpymnmbel. OcoOeHHOCTH CTPOEHHUS aTOMOB,



XapakTepHble creneHu okucieHus. CTpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbIE MOAU(GUKALMUA 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. HaxoxxneHue 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-rpynnbsl. 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, NpuMeHeHue. KauecTBeHHas peakuys Ha HMOHBI aMMOHMUSL.
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

O6mas xapaktepuctuka 3meMeHToB IVA-rpymnmbel. OcoO€HHOCTH CTPOECHUS 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 TOHSTHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJICH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Wx coctaB u xumudeckoe cTpoeHue. [loHsTre o OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OerKax, yriaeBoIax — 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 npeacrasieHus 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: U3y4eHHE 00pa3l0B HEOPTaHUUECKUX BEIIECTB, CBOWCTB
COJISHOM KHCJIOTHI, TPOBEACHHE KAYEeCTBEHHBIX pEAKIWid Ha XJIOPHI-UOHBI U
HAOJIO/ICHUE TPU3HAKOB HMX MPOTEKAHWs; OMBITHI, OTpaKarolme (usndeckue 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, MPOBEIEHNE 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 U3YYEHHE MPU3HAKOB MX MPOTEKAHUS;, O3HAKOMJICHHE C MPOTYKIIHEH
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 HX
nosioxkenus B [lepuonnueckoit cucreme xumudeckux ieMeHToB .M. Menneneesa u
cTpoeHuss aromoB. CTpoeHue MeTamioB. Meramindeckas CBsI3b M MeTaJIMUECKast
KpUCTAJIIMYECKasl peIIETKa. DIEKTPOXUMUUECKUN Psii HAIPSDKEHUH METalIoB

dusnueckue U XUMHUECKHEe CcBoiicTBa MeramaoB. OOmmMe crnocoObl MOTydeHUs
MeTauioB. IIoHsATHE O KOpPpPO3UHM METaIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHUAN, OpOH3a) U UX PUMEHEHHUE B OBbITY
Y TIPOMBILIUIEHHOCTH

HlenquLIe MCTAJJIbI. IIOJIOXKCHHC B Hepno;mqecxoﬁ CUCTEME XUMHYCCKHX
9JICMCHTOB I[I/I MGHJICJ'ICCBa; CTPOCHUC HX AaTOMOB; HAXOXIACHHUC B IIPUPOIC.
du3znueckue U XUMHYECKHE CBOMCTBa (Ha NpuMepe HaATpud U KaHI/IH). OKCI/I,Z[BI n
TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie MICIT0OYHBIX METAJIJIOB M UX COC}II/IHGHI/Iﬁ

[IlenoyHo3eMeENbHBIE METAJUIBI MAarHUid M KaJbLUi: NOJIO)KEHHE B llepumoamueckoi
cucremMe xumuueckux onemeHToB J[.M. MenneneeBa; crpoeHHe HX aTOMOB;
HaxOoXxJeHue B npupoje. PU3nNdecKue U XMMUYECKUE CBOMCTBA MAarHUs U KajbLHsl.
Baxneiimue coenuHeHus Kanblus (OKCHA, THAPOKCUA, coin). JKECTKOCTh BOJBI U




CHOCOO0BI €€ yCTpaHEeHUs

3.5

3.6

3.7

AnmoMunauii: onoxkenue B Ilepuoanueckoil cucremMe XxumMudeckux sneMmentoB J[.M.
MenieneeBa; CTpoeHUE aTOMa; HaxOXKJIeHHe B pupoje. Pu3nueckue 1 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. Oxcuel, rupokcuasl u conu xene3a(ll) u xenesa(lll), ux cocras,
CBOMCTBA U IIOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajuloB M CIUIABOB, MX
(U3NYECKUMU CBOWCTBAMM; M3y4EHUE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOKHO
UCIIOJIb30BaHUE BUIE€OMATEPUAIIOB), 0COOEHHOCTEH B3aUMOJEHCTBUS OKCHUA KaJIbLUs
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BAaHUE BUAECOMATEPHUAJIOB); HUCCIIEJOBAHUE
CBOMCTB >KECTKOM BOJIbI; TIpOIlECCa TOPEHHS jKejie3a B KHUCIOpone (BO3MOXKHO
UCIIOJIb30BaHUE BU/IEOMATEPUAIIOB); PU3HAKOB MIPOTEKAHUS KAUYECTBEHHBIX PEaKIUil
Ha MOHBI (MarHus, KaJblys, allOMUHMs, 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 THUJIPOKCHAA ATOMUHMS M THIPOKCUAA ILMHKA; 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
4yesoBeKa. XMMHUs U 310pOBbe. be3onacHoe MCIoJIb30BaHNE BEIIECTB U XUMHYECKUX
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 YIJIEBOJOPOJIOB (yrojb, HPUPOAHBIA ra3, He(pThb), 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 OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

IIpencrapienue:

11

O TI03HABAEMOCTH  SBJIGHUH NPUPOJbI, IOHUMAHME OOBEKTHBHOMN
3HAaYMMOCTH OCHOB XHMHYECKOH HayKh KakK O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIed KyJbTypbl U  IPAKTHYECKOHN
JESITEIbHOCTH YeJIOBEKa B YCIOBUAX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MeECTa XMMUU CPEIU IPYIUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX IIO3HAHMS, B TOM YHCJIE SKCIEPUMEHTAIBHBIX H
TEOPETHUECKUX METOJIaX MCCIIECIOBAHUS BEIICCTB U U3YyUEHUS XUMHUUYECKHUX
peaKkIuii; yMEeHHE UCII0JIb30BAaTh MOJCIIHU JIsl OOBSICHEHUSI CTPOEHUSI aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoHAILHON ACSITENFHOCTH, CBS3aHHBIX C XUMHUEH U
COBpPCMCHHBIMHA TEXHOJIOI'UsAMU, OCHOBAHHbBIMHA Ha JOCTUXCHUAX
XUMHYECKOHU HAayKH, 4YTO IIO3BOJIUT O6y‘-IaIOHII/IMC$I paccMaTpuBaTbh XUMHIO
Kak cdepy cBoed Oyaymiell mpodecCHOHaATbHON ACSITEILHOCTH U CHENaTh
OCO3HAHHBIN BBHIOOP XMMHUHU KakK MPOGHILHOrO MpeaMeTa Mpu Mepexojie Ha
YPOBEHb CPEIHEro o0ero oopa3oBaHusI

2.1

Bianenne cucreMod XMMHYECKUX 3HAHWW U YMEHHE NPUMEHSTh CUCTEMY
XUMUYECKHUX 3HAHMM, KOTOpasi BKJIFOYAET:

BAKHENIINE XUMUYECKHUE TTOHATHS: XUMUYECKHUM DIIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, IIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOJAHASA U HEOIHOPOJHAsS
CMECh, OTHOCHUTEIIbHBIE aTOMHAasi M MOJIEKYJApHAas MAaccChl, KOJIMYECTBO
BEIIECTBa, MOJb, MOJISIpHash Macca, MOJSPHBIH OO0BEM, OKCHJ, KHCIOTa,
OCHOBaHUE, COJb (CpemHssl), XUMUYECKas PEaKIlHs, PEeaKI[uu COCIUHEHMUS,
peaKIu pasioKeHUs, PEaKlUU 3aMEIEHUs, PEaKIMu OOMEHa, TEIIOBOM
s deKT peakiuu, SK30- U IHIOTEPMUUECKUE PEAKIINH, PacTBOpP, MaccoBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MacCcoBasl 10JIs U NPOLIEHTHAsS
KOHIIEHTpaLlMsl BELIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIIOMN
aToMa, aTOMHas opOuTagh, paguyc aroMma, BaJlEHTHOCTb, CTENEHb
OKHCJICHUS, XUMHUYECKas CBS3b, DJIEKTPOOTPHUIATEIHLHOCTh, MOJSIPHAs |
HETIOJIIPHAsT KOBAJEHTHAsl CBSI3b, MOHHAS CBS3b, METAJJIMYECKAs CBSA3b,
KpUCTaJuTM4ecKass  pemeéTka  (aTOMHas, HWOHHAs,  METaJUTHYecKas,
MOJICKYJIIpHAsi), HWOH, KaTUOH, AaHHWOH, DJIEKTPOJMT W HEDJIESKTPOJIHT,
DJICKTPOJIUTUYECKAS] ~ JTUCCOIMAIMs,  PEAaKIMd  HOHHOrOo  OOMeEHa,
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKHCIIUTEND "
BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHUE, JJIEKTPOIIU3, XUMUUECKOE



paBHOBECHE, 00paTUMBbIC U HEOOpaTUMbIE PEAKIIUH, CKOPOCTh XUMHUYECKON
peakuuu, karanuzarop, [1JIK, koppo3ust meTamioB, CrjiaBbl

2.2

2.3

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHS  MAaccChl,
nepuoanuyeckui 3akoH .M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOPUH XHAMUH: ATOMHO-MOJIEKYIISIpHAs Teopus, TEOpHsI
AJIEKTPOJIUTUYECKON JUCCOIHAITIHI

BJ'Ia,I[GHI/IC OCHOBaMHM XHMHUUYECKOM I'paMOTHOCTH, BKJIIO‘laIOIHeﬁi

3.1

YMEHME IPaBUWJIBHO HMCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHUCIIE MHUHEpAJIbHBIE YHAOOpPEHHs, METaJUIbl W CIUIABbI, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHUKOB YIJIEBOAOPOJOB (YIJis, IPUPOJHOIO
raza, HepTu) B OBITY, CEIBCKOM XO3SHCTBE, HA MPOU3BOJCTBE M IIOHUMAHUE
3HAYEeHUs JKUPOB, OEJIKOB, YIJIEBOJOB JJISI OpraHM3Ma YEJIOBEKAa; YMEHUE
[IPOTHO3UPOBATH BIIMSAHHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YEJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTErPUPOBATH XUMUUECKHUE 3HAHUS CO 3HAHUSMU JAPYTUX Y4eOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C Pa3IMYHBIMHM HMCTOYHHKAMHM HH(OpPMAIMU IO
XUMUM  (HayyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(bOpMaI_[I/IIO O BCIICCTBAxX, HX
MNPEBpAlICHUAX U IPAKTUYCCKOM IMPUMCEHCHUHU U YMCHUC HCIIOJIB30BATH eé
JJIA pCHICHUA y‘Ie6HO'HO3HaBaTCJ'IBHbIX 3aJa4

Bnanenue ocHoBaMH MOHSATUHHOIO ammapaTa ¥ CHMBOJIMYECKOTO f3bIKa
XUMHHU JUISL COCTaBJIeHUs] (OpMyJ HEOPraHMYECKUX BEILECTB, YpaBHEHUH
XUMHUYECKHX peakluil; ocHoBaMu xumuueckoil HomeHkiaatypsl (IUPAC u
TPUBUAJILHOMN )

YMeHne o0bsCHATD CBSI3b MOJIO0KEHUS deMenTa B [lepuoanueckoii cucreme
C YHUCIOBBIMH XapAaKTEPUCTUKAMH CTPOECHUS AaTOMOB XUMHUYECKUX
JJIEeMEHTOB (COocTaB M 3apsii  siapa, OOIIee YUCIO DJIEKTPOHOB),
pacrpeneseHueM DJJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOIOB, KA U KaJbLUs

IIpencraBinenue O NEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XUMHYECKHX
9JIEMEHTOB (paJlyc aroma, JIEKTPOOTPUIIATENHHOCTh), MPOCTBIX U
CJIOKHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHToB B [lepunonnueckoii cucreme (B
MajblX MEPUOAAX M TJaBHBIX MOJArPYNIAX) M AIEKTPOHHOIO CTPOEHUS
aToMma

YMmenue knaccuuuupoBarh:

7.1
7.2

XUMHUYCCKUEC 3JICMCHTHI

HCOPTaHNUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCAKIINH




YMeHue Onpeaciarh:

8.1 BaJICHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSIX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpPaxX BEHIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHCIIUTEh ¥ BOCCTAHOBHTEIb
9 YMeHue xapakTepu3oBarh (U3NYECKUe U XUMHUECKHE CBOMCTBA!
MPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOJAOPOJ, rpadur, ammas, KpeMHUH,
9.1 asort, (ocdop, cepa, XJ0p, HATPHUM, KAJTUHA, MarHUW, KaJbIUH, aTFOMUHHM,
JKee30)
CJIOKHBIX BEIIECTB, B TOM YHWCJIC€ WX BOJHBIX PAcTBOPOB (BOAQ, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHIBI W THUIPOKCUABI MeTauioB |—IIA
9.2 rpym, amromunns, meau (1), nunka, sxenesa (11 u 1), okcuaer yriepona (11
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHasi, yrojabHas,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)
MPOTHO3UPOBATh U XapaKTepPU30BaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa U CTPOCHHMS, MPUMEHEHHE BEIIECTB B 3aBHUCUMOCTH OT HUX
' CBOICTB, BO3MOXHOCTb MPOTEKAHHUS XUMHUYECKHX IMpEBpalllcHUIl B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBJISATh MOJICKYJISIPHBIC U MOHHBIC YPAaBHCHUS PEAKIIHA, B TOM
qHcIe!
10.1 peakuuii ”OHHOTO OOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIOIINX XHUMHWYECKHE CBOWCTBA W3YYCHHBIX KIIACCOB (TPyII)
' HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Yy HUMH
11 YMeHue BBIYUCITE (MIPOBOUTH PACUEThI):
111 OTHOCHUTENIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB, MACCOBYIO
' JIOJTF0 XMMHYECKOTO 2JIEMEHTA B COSIMHCHUN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHSIM XMMHUYECKUX PEAKIUA U HaXOJUTh KOJIUYECTBO BEIECTBA,
' 00BEM 1 MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO T[IO3HaHUs (HAONIOJCHHE, H3MEpPEHUE,
121 OKCIIEPUMEHT, MOJEIMPOBAHUE) TMPH H3YYCHUU BEIIECTB M XHUMHUYECKUX
' SBIICHUH; yMeHHEe CcHOpMYIHpOBaTh MPOOJIEMY WM MPEIIOKHUTH IYyTH e&
perreHus
12.2 Oe30macHOl pabOThl ¢ XUMUYECKHUMH BEIIECTBAMH, XUMUYECKOU MOCYI0M 1

J1a0opaToOpHBIM 000pyI0OBaHUEM



12.3

13

npaBuJiaMyd 0€30MacHOTO OOpaIeHHs] C BEIIECTBAMH, HCIIOJIB3yeMbIMH B
MOBCEIHEBHOM JKM3HU, MpaBUJIaMH TIOBEIEHUS B LEIIX cOepekeHus
3M0pOBbS M OKpYXKAalolled NpUPOIHOM Cpelpl; MOHMMAaHHUE Bpena
(omacHOCTH) BO3ACMCTBHS HA JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB,
CI0CcOO0B YMEHbIIICHUS U MPEJOTBPAIICHUS UX BPEIHOIO BO3ICHCTBUS

Hannuue MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIHICCTBIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3y4eHHE W ONHCaHHE (PU3MYECKHX CBOWMCTB BEIIECTB; O3HAKOMIIEHHE C
GU3NUECKUMU M XMMHUYECKUMH SIBICHUSMH; OMBITHI, WIUIIOCTPUPYIOIIHE
IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

HN3YUCHHUEC crmoco0oB pasaciICHuA cMmeceit

13.3

MOJIY4YCHHUEC KHCJIOpPOJa U HU3YUYCHUC €To CBOﬁCTB; IMOJIY4CHHUEC BOAOpPOOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYYCHHUEC YIJICKHUCIOIO Ira3da M H3YUCHUC €TO
CBOI>'ICTB; MOJIY4YCHHNEC aMMHaAKa U U3YUCHUC CTO CBOMCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPEIEIEHHOM  MaccoBOM  JIOJIeH
PacTBOPEHHOIO BEWIECTBA

NPUMEHEHUE HHIUKATOPOB (JJaKkMyca, METHJIOpaHka U (QeHoadTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpeibl B pACTBOPAX KUCIIOT U IIEI0YCH

HCCJICIOBAaHNUE U OIMCAaHHE CBOMCTB HCOPTraHUYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; MU3YUCHHUC B3aHMOﬂeﬁCTBHH KHCJIOT C MCETaJlllaMH, OKCHAaMH
MCTAJJIOB, PAaCTBOPUMBIMHU H HCPACTBOPHUMBIMH OCHOBAHUSAMH, COJISIMH;
MOJIY4YCHHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUC OJHOI'O MCTalla
ApyruM H3 pacTtBOpa COJIM; HCCICAOBAHUC aM(bOTepHLIX CBOMCTB
TUAPOKCUI0B aIFOMHUHUA 1 HUHKA

pCHICHUC JOKCIICPUMCHTAJIIBHBIX 3a4a4 II0 TEMaM: «OCHOBHBIE KJIACChI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); ((3HeKTpOJ'II/ITI/I‘-IeCKaSI JAUCCOLIM AU,
«BakHele HeMeTaJlIbl U UX COCOUHCHUA, «BakHelme MeTamibl 1 uxX
COCOUHCHUA

XUMHUYECKHE HKCIEPUMEHTHI, HWUTIOCTPUPYIOLINE NpPU3HAKU MPOTEKaHUs
peaknuii HOHHOro OOMEHa; KaueCTBEHHbIE pPEeaKMy Ha NMPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax MOHBI: XJOPHUI-, OpPOMHI-, HOAUM-, Cylbdat-, pocdart-,
KapOOHAaT-, CHJIMKAaT-aHUOHBI, TUIPOKCHI-MOHBI, KaTHOHBI aMMOHUA,
MarHusi, Kajibllus, ajJloMuHuUs, xeneza (2+) u skenesa (3+), memu (2+),
IIUHKA

YMmenune:

141

NPEJCTaBIsATh  pe3yiabTaTbl  dKCIIEpUMEHTa B (opMme  BBIBOJIOB,
JOKAa3aTeNbCTB, TIpadukoB ¥ TaOMMI M  BBIABIATH SMIUPHUECKHE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBS3M MEXKJY peaJbHO HAOMI0JaeMbIMH XUMHUYECKUMHU
ABJICHUSIMU W TPOLIECCaMH, NPOUCXOASIIMMU B MaKpo- M MHKPOMHPE,
OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEILIECTB




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 IIepBOHaYaIbHBIE XUMUYECKHUE ITOHATHS
11 Uucreie BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XHUMHUYECKUE AIEMEHTHI. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB.
' IIpocTsie U CIOKHBIE BELIECTBA.
13 Xumnueckas (popmyiia. BageHTHOCTh aTOMOB XUMHYECKUX 31eMEHTOB. CTeneHb
' OKHUCJIEHHS
3aKOH TIOCTOSIHCTBA cocTaBa BeuwlecTB. OTHocuTeNnbHasE aTOMHas —Macca.
14 OTtHocuTenbHasE MOJIEKYJIsIpHast Macca. MaccoBasi 107151 XUMUYECKOTO AJIEMEHTA B
COCIMHEHUU
15 KomuuectBo BemiectBa. Mousb. MonsipHass macca. MossapHbiii 00bEM  Tra3oB.
' B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHUL] BELIECTBA
16 dusnyeckue U XUMHUYECKUE SIBICHHA. XUMHMUYECKas PEAKUUs U €€ IMPU3HAKH.
' 3aKOH COXpaHEHMsI MAacChl BEILECTB. XMMHUYECKAE YPAaBHEHUS
9 [Iepnoanueckuii 3axkoH u Ilepuoguyeckas cucreMa XuMHYeCKUX diemeHToB J[.1.
MenneneeBa. CTpoeHHe aTOMOB
[Iepnoanueckuii 3akoH. lleproanueckas cucrema xumudeckux snemeHToB J[.H.
2.1 Menpneneesa. Ilepuonsl u rpymnmbsl. OU3HYECKHA CMBICHT MOPSAKOBOIO HOMEPA,
HOMEPOB IIEpHOa U IPYMIIbI AIIEMEHTA
Crpoenne aromoB. CocrtaB aroMmHbIX szaep. M3oromsl. OnextpoHbl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 000J04eK aTroMoB mepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHYECKHMX 3JIEMEHTOB IEPBBIX TPEX
53 NEPUOJOB, Kaius, Kauplusd (paguyca aToMOB, 3JIEKTPOOTPULATENBHOCTH,
' METAJUINYECKUX U HEMETAJIMUYECKUX CBOWCTB) U MX COEAMHEHUI B COOTBETCTBUU
C TIOJIOKEHUEM DJIEMEHTOB B [Ieproandeckoil CUCTEME U CTPOCHUEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumuyeckass cBs3b. KoBajeHTHas (mosispHass W HEMOJIApHAsi)  CBS3b.
3.1 DIIEKTPOOTPHULIATETLHOCTh XUMHYECKHUX 3JIEMEHTOB. Nonnas CBS3b.
Merammueckas CBs3b
Tunel KpUCTANIMYECKUX  pEHIETOK  (aTOMHas, WMOHHAs, MeETaJJIM4ecKast),
3.2 3aBUCUMOCTb CBOMCTB BEIIECTBAa OT THUIA KPHUCTAUIMYECKOW PEMETKHM U BHIA
XUMHYECKOHN CBS3U
4 Bakneliimne npencTaBUTENIM HEOPraHMYECKUX BemecTB. Hemeramnbl u ux
COeIMHEHU. MeTajulbl U UX COEAUHEHMUS
41 Knaccugpukanus M HOMEHKJIATypa HEOPraHWYECKMX COEIUHEHUI: OKCHJOB

(coneoOpa3yromiye: OCHOBHBIE, KUCIOTHBIE, aM(pOTEPHBIC) U HECOIC00pa3yIOIIne;




OCHOBaHUH (ménoumn u HEpPacTBOPHUMBIE OCHOBaHU); KHCJIOT
(kucmopoacoaepKale 1 0eCKUCIOPOIHbIe, OHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

duszndyeckrue U1 XUMHYECKHE CBOMCTBA IIPOCTBIX BCHICCTB-HEMCTAJIJIOB: BOAOPOAA,

42 XJIOpa, KHCIOPOa, cepsl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
Ousnyeckue M XUMHUYECKHE CBOMCTBA IIPOCTBIX BEIIECTB-METAJIOB: JIMTHS,
4.3 HATpHs, KaJIAs, MarHusl U KaJIbLUs, AIFOMUHUS, JKeJIe3a. DIIEKTPOXUMUYECKUH Psilt
HaIPsDKEHUN METAIUIOB
44 @u3nyeckue W XUMUYECKHE CBOMICTBA BOJOPOJHBIX COEIMHEHUN HEMETAJJIOB:
' XJIOPOBOAOPOJA, CEPOBOAOPOIA, AMMHUAKA
dusnyeckue W XUMHYECKHUE CBOWCTBA OKCHAOB HemerayuioB: cepel (1V, VI),
4.5 azora(ll, 1V, V), docoopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). IonyueHue
OKCHJIOB HEMETAJIJIOB
46 Xumuyeckue cBoiictBa okcuaoB: meTtamwioB |A-IIIA rpynn, nunka, meau(ll) u
xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XVWMUYECKUE CBOWCTBA OCHOBAaHWN M aM(OTEPHBIX THUAPOKCUAOB (Ha Mpumepe
4.7 THJIPOKCUIOB aTIOMMHUS, JKene3a, LuHKa). [lonyuyenne ocHoBaHUi 1 aM(OTEpHBIX
THUAPOKCUIOB
OO0mue XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOIOPOJIHOM,
48 CEpPHUCTOM, CepHOM, a30THOM, (ochopHOi, KpemMHUEBOU, yroabHOU. OcoObie
' XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOM CEpPHOM M Aa30THOM KHCIOT.
[Tosryuenue xkucnor
4.9 OO0me xuMHYECKUe CBOMCTBA cpenHux coset. [lomyuenue cosneit
4.10 [Tonydyenue, coOupaHue, pacro3HaBaHUE BOJOPOJA, KHUCIOPOJIA, aMMMaKa,
YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
411 [lonyuyenne amMmuaka, cepHOM M a30THOM KHUCIOT B MpPOMBIIIIEHHOCTH. OOmiue
' CIOCOOBI MOJTYyYEHUS] METAJUIOB
412  T'eHernyeckas CBS3b MEXJy KJIaCCAaMU HEOPTraHUYECKHX COEAMHEHUI
5 XVMMHYECKUE PEAKIINH
Knaccudukanus XMMHUUYECKUX peaklUid MO pa3ivyYHbIM MPU3HAKAM: [0 YUCITY U
5.1 COCTaBYy Y4YacCTBYIOUIMX B peEaklUMUU BEIIECTB, MO TemaoBoMy 3¢dexTy, Mo
M3MEHEHHUIO CTENEHEeH OKUCICHHS] XUMUYECKUX IIEMEHTOB
59 TennoBoil A3 PexT XUMUUECKOI peaklnu, TepPMOXUMHUUYECKHE ypaBHEHUS. DK30- U
' OHAOTEPMUUYECKUE PEAKIIMH. TEpPMOXUMHUUECKNE YPAaBHEHUS
OKHCTUTENIPHOBOCCTAHOBUTENbHbIE peakiuu. OKHUCIUTENH M BOCCTaHOBUTEIH.
5.3 [Ipomieccbl  OKHMCIEHMs M BOCCTAQHOBICHMsA.  OJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUN
54 Teopus 3MEKTPOIUTHYECKOW auccoruanuu. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
' HERJIEKTPOIUThl. CHIIbHBIE U Cl1a0ble 2TeKTPOauThl. CTEeNeHb AUCCoUUau
55 Peaknun moHHOrO OOMEHa. YCIIOBUS NPOTEKAaHUS pPEaKIuii MOHHOTO OOMEHa,

MOJIHBIE U COKpALIEHHBIE HOHHBIE YPaBHEHUS peakuil




6.1

6.2

6.3

6.4

XHUMHA U OKpYXKarolas cpena

BemectBa u Matepuanbsl B TOBCEJHEBHOM JKM3HM 4enoBeka. be3omacHoe
MCIIOJIb30BAaHUE BEUIECTB U XMMHUUYECKHUX peakiuil B maboparopuu u ObITy. [lepBas
MOMOIUIb MPU XUMUYECKUX 0KOT'aX U OTPABJICHUAX

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (KUCIOTHBIE TOXKAM, 3arpsi3HEHHE
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenoTrBpameHus Ilpeaenphas
nonyctumas koHueHntpamus BemectB  (IIJIK). Ponp Xxumum B pemeHuun
9KOJIOTHUECKUX MpobjeM. YcuieHue MmapHUKOBOro »sddexra, paspylleHue
030HOBOTO CJIOSI

[Ipumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHS U UX COCTUHEHUH B
OBITY, MEIWIIMHE, TMPOMBIIUICHHOCTH M CEIILCKOM Xo3siicTBe. [IpuMeHeHme
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, [IOpATIOMUHUI, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH WX COeTUHEHUH. [IoHSATHE O KOpPpO3MH METAJUIOB, OCHOBHBIC
CIOCOOBI 3aUTHI UX OT KOPPO3UH

[TpupoaHblE HWCTOYHUKH YTIIEBOIOPOJIOB (Yroib, TPUPOAHBIA Ta3, HedTh),
MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH

6.5

[TepBoHaUaIbHBIC TOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCTUHEHHSX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOJI, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsaTre 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: KUPaAX, OCJIKaX, YIIIEBOJIAX — U UX
POJIH B JKU3HH YEJIOBEKA

7.1

PacuéTer:

o (bOpMYHaM XUMHYECKHX COCTUHEHUI

7.2
7.3

Macchl (MacCcOBOIT) TOJM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

N0 XUMHUYCCKUM YPAaBHCHUSAM



