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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XMMUU OCHOBHOTO OOIIEro o0Opa3oBaHus COCTaBJIeHA HA OCHOBE
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEIbHOM MPOrpaMMbl
OCHOBHOTO o001ero ooOpaszoBanus, npeactaBieHHbix B DPI'OC OOO, c yuderom
denepanbHOI paboueii mporpaMmMbl BOCIIUTAHUA.

[Iporpamma o xumMuu paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOJINYECKON MOMOIIU
YUUTEIIO B CO3/IaHUU paboyel mporpaMmbl 1o y4eOHOMY MPEAMETY.

[Iporpamma mno xumuM JaET MPEACTaBICHUE O LENAX, OOIel CTpaTeruu
oOydeHus, BOCIIUTAHUSA U Pa3BUTHs O0Yy4YaIOUIMXCA CPEACTBAMH YYeOHOTO MpeaMeTa,
onpenensieT 00s3aTeabHOe MPEAMETHOE COJIEPKAHUE, €r0 CTPYKTYpY MO pas3aeiiaMm U
TEMaM, paclpeaeseHle o KiaccaMm, peKOMEHAYEMYIO MTOCIIEJ0BATEIbHOCTh U3yUYEHUS
XUMHUHU C YUYE€TOM MEKIIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBSA3EH, JJOTUKH y4eOHOTO
MpoIecca, BO3PACTHBIX OCOOEHHOCTEH oOydaronmxcs. B mporpamme mo Xumuu
YYUTBHIBAIOTCS BO3MOXKHOCTH Y4YeOHOTO TpeaMeTa B pealu3alud TpeOOBaHHWMA K
IJIAHUPYEMBIM  JIMYHOCTHBIM, METANpPeIMETHBIM H TPEIMETHBIM  pe3yJibTaTaM
oOydyeHuss ¥ B (OPMUPOBAHMHM OCHOBHBIX BHJIOB Y4EOHO-IIO3HABATEIHHOU
JESTEIbBHOCTH 00YyYarOIIErocs o OCBOCHUIO YYEOHOTO COJepKaHUsI.

N3yueHne XMMHHM Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHMs OPUEHTHUPOBAHO
Ha OOIIEKYIBTYPHYIO MOJICOTOBKY, HEO0XO0IUMYIO TUISL BBIPAOOTKHU
MHUPOBO33PEHUYECKMX OPUEHTHPOB, PA3BUTHUS HHTEIUIEKTyaJIbHbIX CIIOCOOHOCTEH H
MHTEPECOB O0yUarolUXCsl, Ha MPOJOJDKEHHE O0yUeHUsI Ha YPOBHE CpEeIHEro oOIIero
o0Opa3oBaHUs.

3HaHWE XWMHU CIYXHUT OCHOBOM 1t (OPMUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ro npeiCcTaBlIeHud 0 MaTepUaJIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb
UrparoT GopMHUpyeMbIe XUMUEH MPEJACTaBICHUS O MPEBPAIICHUSIX YHEPTUU U BEIIECTB
B TIPUPOJE, O TMyTSIX peHieHUus TJIOOATbHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHS
YeJIOBEUECTBA — CHIPHEBOM, HHEPreTUYECKOM, MPOJOBOJILCTBEHHOW MpoOsieM,
Mpo0JIEMBbI 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUSI.

N3yuenue xumuu:

CHOCOOCTBYET peajn3alii BO3MOKHOCTEH JUIsl CaMOPa3BUTHS U (POPMHUPOBAHUS
KYJBTYPbI JINYHOCTH 00YUaIOIIUXCs, UX 001Iel U (HyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJaJ B (OPMHpPOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaromuxcsi, HaBBIKOB WX  CaMOCTOSITENIBHOM  y4eOHOW  JeATeThbHOCTH,
OKCIIEPUMEHTAIFHBIX M  HCCIEAOBATEIIbCKUX yMEHHUH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIBHOCTH;

3HAKOMHUT CO CHEeNU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
NPEICTABICHUN O €IWHCTBE MPHUPOABI U UYEJIOBEKa, SBISETCS KIIOYEBHIM ITAllOM B
(dbopMUPOBaHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;



crocobcTByeT (OPMUPOBAHUIO I[IEHHOCTHOTO OTHOUICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSIM, K MPHPOJE, K UYEIOBEKY, BHOCHUT CBOW BKJIAJ B JKOJOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCSI.

JlanHbple HampaBlieHUsT B OOYYEHUH XHMHHM OO0ECHEUYMBAIOTCS CHEHU(PUKON
collepKaHUsl TpeAMeTa, KOTOPBIM SBISETCA MEJAaroruyeckd aJanTHUPOBAHHBIM
OTpaXKCHHUEM OTIPECIICHHOTO 3Tara pPa3BUTHS XUMUHU.

VYriyOn€HHbI KypC XMMUU OCHOBHOTO OOHIEro 0Opa3oBaHMs OPUEHTHPOBAH Ha
OCBOCHHME OOYYaIONIMMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHATUA XWMHUH, OCHOB
HEOPTraHWYECKON XUMUHU, OCHOBOIOJATAIONIMX MPEICTABICHUN O0O0IIe XUMHH U
OTJIETIbHBIX 3HAUUMBIX MOHATUA OPTaHUYECKOU XUMUHU.

CrtpykTypa cofepkaHusi MpPOrpaMMbl MO XUMHH CGHOPMHPOBaHA HAa OCHOBE
CUCTEMHOT0o mnoaxoaa K e€ uszyueHuto. CojepixaHUE CKIIAbIBAETCS M3 CHUCTEMBI
HOHATUH O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbl MOHITUA O XUMUYECKOU
peakuuu. OO0e 3TH CHUCTEMbl OPraHU30BaHbl IO MPUHLHUITY IOCIEI0BATEIBHOIO
Pa3BUTHS 3HAHWN HA OCHOBE TEOPETUUECKUX MPEICTABICHUI PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHON TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepnoanueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUU,

YUEHUS O CTPOEHUU aTOMa U XUMUYECKOU CBA3H;

IPEICTaBICHUN 00 NIEKTPOIUTUUECKON AUCCOLMAIIMY BEILIECTB B PACTBOPAX;

0 XMMHYECKON KHHETUKE U TEPMOJIMHAMUKE.

B ocHOBY TeopeTndyecKknx 3HAHHWH MOJT0KEHBI SMIUPUUIECKU MTOTyIeHHBIE (PaKTHI.
TeopeTnueckre 3HaHUS pPa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K IPYrOMy
U obecrneuynBaloT OOYyYaIOIIUMCS BO3MOXKHOCTb OOBSCHATH MU IPOrHO3UPOBATH
CBOMCTBa, CTPOEHUE U 0OJACTH MPAKTUUECKOTO MPUMEHEHUSI U3YYaeMbIX BEILIECTB.

OcBoeHne cojepkaHusl TPOrpaMMbl IO XUMHUHU MPOUCXOJUT C UCTIOTB30BAHUEM
3HaHWW W3 PaHee HM3YyUYEHHBIX y4EeOHBIX MPEIMETOB: OKPYXAIOMIMA MHUp, OHOJIOTHS,
dusnka, MaTemMaTuKa, reorpadus, TEXHOJIOTUsI, UCTOPHSL.

[Iporpamma ocHOBHOTO 00mIero oOpa3oBaHuUs MO XUMHUH (YTIIyOJIEHHBIN
YpPOBEHb) OpPUEHTUPOBaHAa Ha COXpaHEHHWE (PyHIAMEHTaJIbHOIO  XapakTepa
oOpa3zoBaHusl, crieluUKA y4eOHOro mpeaMeTa U o0ecreueHue yCIEeITHOTO 00yueHu s
Ha CJENyIoleM YypoBHE oOpa3oBaHusi. B mporpamMme 1Mo XHUMHHM peagu3yeTcs
pa3BUBAIOIIASA U MPAKTUYECKasl HATIPABICHHOCTh O0y4YeHUsT XuMuu, AuddhepeHIuanus
oOydeHus1, BKIOYAIOmas NpoGuibHyI0 MOATOTOBKY OOY4YalOIIMXCS U MOCIEIYIoIIee
caMOOTIpeIeJIeHHE B BHIOOpE HarpaBiieHus: 00ydeHus! B TPO(PHIIbHBIX Kilaccax.

VYriy6nénHoe  W3ydeHHE ~ XUMHUHM  CIOCOOCTBYET — pealu3alMu  3aaad
npodecCHOHANbHON OpUEHTAlMM W HaNpaBJI€HO Ha MPEAOCTaBICHHE BO3MOXKHOCTH
KOKIOMY O0OydYaromieMmycsi TMpOSIBUTh CBOM MHTEUIEKTyalbHbIE M TBOPYECKUE
CIIOCOOHOCTH MPH HU3YYEHUH y4eOHOTrO IMpenMeTa, HEOOXOAUMBbIE IS MPOJOJIKEHHUS
00pa3oBaHuUs U TaJIbHEUIIIEH TPy I0BOM AEATEILHOCTH.



[Iporpamma 1o xumuu (YrayOn€HHBIA ypOBEHb) TpEIHA3HAYCHA IS
WCIIOJIb30BaHUsI B 00pa30BaTENIbHBIX OPraHU3ALMIX, PEATU3YIOIUX IPOrpaMMBI
muddepenniupoBanHoro  (yriayOn€HHOTO, TPO(PMIBHOTO) W3YyYEeHHUS OTIETHHBIX
y4eOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOT'O 001Ier0 00pa30BaHMUsl.

OOpazoBaTenbHble (PYHKIIMU XUMHUHU, U3y4aeMoill Ha YriayOJIeHHOM YpOBHE,
peanusyloTcs B mpolecce (pOpMHUpPOBaHMS 3HAHUM OCHOB XMMHMUYECKONW HAyKHd Kak
0o0JacTl COBPEMEHHOTO €CTECTBO3HAHUS, O0JAaCTH TMPAKTUYECKON [eATeIbHOCTH
YeJIOBEeKa U OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a7ada y4eOHOro npeaMera
COCTOUT B (DOPMHUPOBAHUM CUCTEMBl XMMHYECKUX 3HAHUM — BaKHEHIIMX (HaKTOB,
NOHSATHH, 3aKOHOB U TEOPETHUECKUX TOJIOKEHHWH, JOCTYNMHBIX 0000IIeHn!
MHPOBO33PEHYECKOT0 XapaKTepa, s3bIKa HayKH, B MPUOOIICHUU K HAYUYHBIM METOJIaM
MO3HAHUS TMPU M3YYEHUU BEHIECTB M XUMHUYECKUX peakuuil, (GOpMUPOBAHUU H
Pa3BUTHH MO3HABATEIBHBIX YMEHUU M CIOCOOOB JCSATENBHOCTH M UX NMPUMEHEHUH B
y4eOHO-TI03HABATEIbHOM U Y4eOHO-MCCIEA0BATENIbCKOM ACSATENbHOCTH, OCBOCHUU
npaBui1 6€30MacHOro oOpalleHusl C BEIIECTBAMU B IMTOBCEIHEBHOM KU3HH.

[lenn u3ydeHUs XUMHUU OTpa)kalOT HAIMpPaBICHHOCTh OOy4YeHHUsS Ha pa3BUTHE U
CaMOpa3BUTHE JTUYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U OOIEH KyJIbTYpHI.

N3ydeHne XMMUM HaMpaBJIeHO HA TIOCTUKEHHE CIICIYIOIINX LIEIEH:

dbopMHpOBaHWE  WHTEUICKTYalbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEIBbHOMY MPUHATHIO PEIICHUM,
CIIOCOOHO a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

dbopMHpOBaHHE CHUCTEMbl XMMHYECKUX 3HAHMM KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YHOW KapTUHBI MUPA, KAK OCHOBBI JJIsl IOHUMAaHUSI XUMHUYECKON CTOPOHBI SIBJIICHUM
OKpY>KaroIlEro Mupa, OCBOCHHE SI3bIKa HAYKU;

NpuoOIIeHNe  OOyYarlIMXcsl K  CaMOCTOSITEIbHOM  TMO3HAaBaTEIbHONW U
MCCJIEI0BATENbCKOW JEATETbHOCTH, K HAYYHBIM METOJaM MO3HaHus, (OpMHpPOBAaHUE
MOTHBAIIMU U PA3BUTHE CITIOCOOHOCTEHN K U3YUEHUIO XUMUMU;

dbopmupoBanue 001IeH PYHKITMOHAIBHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH,
B TOM 4YHCJIE YMEHHUU OOBACHATH U OLECHUBATH SIBJICHUS OKPYXKAIOIIEro MHpA,
UCIIOJIb3YSl 3HAHUS U OIBIT, MOJYyYCHHBIE MPU U3YYECHUU XUMUU, MPUMEHSATh UX MPU
pelieHuy MpoosieM B MTOBCEIHEBHOM KU3HU U TPYJ0BOM ACATEILHOCTH;

pa3BUTHE Yy OOYYalOIUMXCS UWHTEpeca K U3YYCHUI0O XuUMUU U chepam
NESTeTbHOCTH, CBSI3aHHBIM C XHMHEH, MOTHUBAIMs K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO PO IS U HAMPABJICHHOCTH JAJIbHEHIIIETO 00yUeHus;

OCO3HAHME IICHHOCTH XUMUUYECKUX 3HAHUN B JKU3HU 4YEJIOBEKa, MOBBIIICHUE
YPOBHSI JKOJIOTMYECKOM KYJbTYpbl, HENPUITUE JCUCTBUM, TPUHOCAIINX BpeEX
OKPYXKaOLIEH CPelie U 3I0POBBIO JIFOAEH;

npuoOpeTeHrue OOyYaroNUMHUCS OMNbITa CaMOTO3HAHUS, KIIOUEBBIX HABHIKOB
(KITFOUEBBIX KOMIIETEHIINH ), HEOOXOIUMBIX ISl pa3IUYHBIX BUJIOB JICSITEIHHOCTH.



Ha yrny6nénnoe w3ydeHne ydeOHOTO mpeameTra «XuMus» OTBoAWTCS 1o 136
yacoB B 8 1 9 kiaccax (4 yaca B He/ielnt0), Bcero 272 Jaca 3a JiBa rojia 00y4eHusl.



COJAEPKXAHUE OBYUYEHUA
8 KVIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUSI XMMUU. XHUMHUS B cucTeMe Hayk. Tena u
BemiectBa. Dusnueckue MW XUMHYECKHE CBOMCTBA BEIIECTB. ATpEraTtHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKHX M HOMIMPHUYECKUX METOIaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss 0 HAay4YHOM MO3HAHUHM Ha
HMIIMPUYECKOM YPOBHE: HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHHE,
BbluMcieHue. [IpencraBieHns 0 HAyYHOM ITO3HAHUM HA TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuU. CTOYHUKH XUMUYECKON MHPOpMALTIH.

[Tonsitue 0 MeTomax pabOThl C XUMHUYECKUMHU BemlecTBamu. O0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuia Oe3omacHOro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTeporeHHbIx cMecsax. CrnocoObl pasnenenus cMeceit. OuncTKa BEIIECTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Meramnel u  HeMmeTtauibl. BemecrBa MOJIEKYJSIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumuueckasi ¢opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewlecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopMmynam OWHApHBIX COEAUHEHUHM U cocTaBlieHHEe (opMya OMHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHAs Macca.
OTHoOcuUTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTa B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIeCcTBa MO0 MacCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IOWHHI] BemiecTBa. Pacdersl mo dopmynam
XAMHUYECKUX COeanHeHud. MonspHas Macca cMmecu BemecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B CcoeAWHEeHWH. HaxoxaeHue mnpocrteimei GopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

OuU3NYECKNE U XUMUYECKUE SIBIICHUS. XUMUYECKas PEaKIUs U €€ MPU3HAKH.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peaklnil. 3aKOH COXPaHEHHUSI MacChl BEIIECTB.
ATtomMHO-MonekyspHass Teopuss. JKuszHb u gesrensHocth M.B. JlomoHocoBa.



XHUMHUYECKHE ypaBHEHUS. TUIBI XUMUYECKUX PEAKUUI (COETUHEHHUS, PA3JI0KEHUS,
3aMenieHus, 0OMeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMHUYECKON TIOCYJI0OM, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbiM oOopylnoBaHueM. M3ydyenwme u omnucanue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHUYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenne ¢Qusmueckux (IUtaBlieHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJECHCTBUE COJBI WIH
MeJa C COJSHOM Kuciaoto) siBneHud. O3HakomiIeHHE € 00pas3laMy BeIeCTB
KoiauuectBoM | Mmonb. HaOmiogeHue W onucaHue NPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOM KHCIOTHI C
XJIopuZoM Oapusi, MOJIydyeHHEe U pasznoxkeHue ruapokcuaa wmeau (II) npm
HarpeBaHuu, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoM comu meau (II). M3ydenue
Croco0OB  pazfeneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBAHUE,
BbIIIApUBaHUE, TUCTUILISALUS, XpoMaTorpadus), IpoBEIeHUE OYUCTKU TOBAPEHHON
coqu. HabmoneHne M onMcaHve ONbITOB, WLTIOCTPUPYIONINX 3aKOH COXPaHEHHUS
MAacCBhl.

BaxxHeHiue npeacTaBuTe M HCOPraHUYECKUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00bEM Ta30B. OTHOCUTENbHAas IUIOTHOCTh Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCUTENIbHOM MIOTHOCTH. OOBEMHBIE OTHOIIEHHS Ta30B IpU
XUMHUUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBo. HaxokaeHue kuciopona B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKLMU TOPEHUS U OKUCIEHUS).
[Iponecchl okucneHus B xuBoil mpupoae. Oxcuabl. IIpuMeHenuwe kuciopona.
Crioco0bl MoMy4eHus! KUCI0poa B JIaOopaTOpUH U MPpOMBIIIIEHHOCTH. [loHsaTue o
karanuzarope. KpyroBopor kucinopona B npupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIM CJIOW, €ro 3HA4YeHUE I JKUBBIX
OpraHu3MoB. PazpyiieHre 030HOBOTO CJOS.

TennoBo#t 3h(dEKT XUMHUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHIOTEpMUUYECKHE peakuuu. Tommmso. Mcnons3oBanue yris U METaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapuukoBoM 3 dexre.

Bomopon — »snemeHT M mpocTtoe BemecTBo. HaxoxkaeHue Boaoponaa B
npupone, (u3MUecKkue U XHUMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOObI
nosyuyeHus. [lonsatue o kucnorax u cossix. Menonp3oBanne BOJOpOa B Ka4eCTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurenb. PacTBOpbI.
HaceolllieHHble M HEHACHIIIEHHBIE PAcTBOPBLI. PacTBOPUMOCTH BEILIECTB B BOJE.
@DakTOophl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoiicTBa Bojabl. [lomstne 00 ocHoBanusx. Ilomstue 00
MHIUKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE IPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukaims
OKCUJIOB:  coieoOpasyoiiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyrone. MexayHapo/iHas HOMEHKJIaTypa OKCHAOB. TpuBHalIbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMH U OCHOBAHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4deHnune OKCUIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKAIUIUX KUCIOTaX.
Kucnorel. Knaccudukanus kucioT. MexayHapoaHass HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MetawuioB H.H. bekerosa. Ilonmydenue kucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENIOYM W HEPACTBOPHUMBIC
OCHOBaHUs. MexIyHapoIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIE Ha3BAHUSA
ocHoBaHuM. Illenoun, ux cBoicTBa (B3aMMOJEHCTBUE C KUCJIOTHBIMU OKCHIAMH,
KHCJIOTaMH U COJISIMU) M CIIOCOOBI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTy4YeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U IIEIOYaMHU )
U TIOJTyYCHHUE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIC). MexayHapoaHAs
HOMEHKJIaTypa coJjie. TpuBUalbHbIE Ha3BaHUA coJie. @Du3nueckue u
XapaKTEepHbIE XMMUYECKHE CBOMCTBA Ha mpuMepe cpeanux couseit. [lomyuyenne
COJIEH.

['eHeTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATbHOE N3YUEHHE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTPEJIETICHUE COAEPKaHUsI KUCIOPOAa B BO3IYXE;

MOJTIy4eHHe, COOMpaHne, paclio3HABaHNUE U U3YUYEHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHNE B3aWMOJICHCTBUS BEIIECTB C KHUCJIOPOJAOM U  YCIOBHUH
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

NOJIy4eHHe, coOMpaHue, pacrno3HaBAHME M H3YYEHHE CBOICTB BOJIOpOAA
(ropenue);

B3auMo/ielicTBUE Bogopoaa ¢ okcuaoMm meau (I);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIAEICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBHUE BOJbI C METAJNIAMH (HATPUEM U KaJIbIIEM );

ONPEIECIICHNE PACTBOPOB KUCJIOT U IIEJIOYEHN C TOMOIIBI NHINKATOPOB;

UCCIIEJOBaHHE 00pa3Ll0B HEOPTAHUYECKUX BEILIECTB PA3IIUYHBIX KJIACCOB;

u3yuyeHue B3aumojeicTBusa okcuaa menu (I1) ¢ pacTBopoM cepHON KUCITOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeETajlla
JIPYTUM U3 PacTBOpa COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUA [IUHKA C pACTBOPAMH KUCIIOT U IIEJIOYEH;

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3adad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHECHUIN.

Iepuonnuyecknit 3akoH u Ilepuoamueckast cucreMa XHMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenne aToMoB. XuMuueckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsTHE O
rpynnax (ceMencTBax) CXOIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHhIX (OJaropoJHbIX) razax. OJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEpHbIE OKCU/IBI U THIPOKCHIBI.

[lepnonnueckuit 3aKOH. OTkpsbITHE Ileproguueckoro 3aKOHa.
ITepuonnueckas cucrema xumuuyeckux osnemeHtoB [, WM. MeHneneesa.
Kopotkonepuoanass wu jnuHHONEepuoanas ¢opmbl Tadmuisl  «llepuoanueckas
cucrtema xumuueckux 3nemeHToB . . MenneneeBa». [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PannoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTallb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: s-, P-, d-opOutamu. DEeKTpOHHBbIE KOH(MUTYPALMH U SJIEKTPOHHO-
rpaduueckue Gopmyabl aToMOB. DUBNYECKHN CMBICT MOPSAKOBOTO HOMEpPA,
HOMeEpa Mepuoja U rpynsl 3jaeMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumudecknux 35meMeHToB [lepuoanueckon cucremsl 1. . Menneneesa:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHMYECKMM ypPOBHAM, HOAYPOBHSAM U
opouransm. Gusnueckuii cmpici [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoiaMm.
W3MeHEeHNE KHUCIIOTHO-OCHOBHBIX CBOMCTB COECAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTAa II0 €ro
nonoxkenuto B [lepunoanueckoit cucreme /1. I. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB JUUIA pa3BUTUA Hayku W mpaktuku. [[. 1. MenneneeB — y4yeHbId U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJIEMEHTOB. XHUMHYECKass CBS3b.
Buapl XMMHYECKOW CBSI3M: KOBAJICHTHAs IIOJSIpHAs CBSA3b, KOBAJIECHTHAs
HENOJISIpHAsl CBSI3b, MOHHAs CBsA3b. MexaHHU3Mbl OOpa30oBaHMsI KOBAJIEHTHOW U
MOHHOHM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (opMyibl BeuiecTB. KaTnoHsl u
AHUOHBI.

Kpucrammnueckue u amopdHble BemiecTBa. THNBl KPUCTAILTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapAKTEPUCTUKH.

Crenenp oxucieHus. OrnpenesieHHe CTENEHEH OKUCIEHUS AaTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHHMS M BOCCTAaHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN U
paccTaHOBKa B HUX KOA(h(DUIIMEHTOB METOJOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHUE C 00pa3liaMyi METaJJIOB U HEMETAILJIOB,;

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ TNPHU TOMOIIA PHUCYHKOB, MOJEINEM,
ANIEKTPOHHBIX U CTPYKTYPHBIX (HOpMYIT;

IIPOBEJCHUE  OIBITOB, WJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKkuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMUS).

MexnpeaMeTHbie CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHHM B 8 Kilacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHUS: ABJIEHUE (IIPOLECC), HaAyYHbIN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(pUKAIMs, MEPUOIUUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETT.

dusuka: sABIEHUS TPUPOIbI, (QU3UUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BEIWYUHBI, €IWHHUIBI H3MEpeHus, 00bEM, Macca, arperaTHble
COCTOSIHME BEILECTBA, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3aps], KOJIUIECTBO TETUIOTHI.

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

[eorpadusi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIC MOPOIHI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTUTUBO, BOAHBIC PECYPCHI.

TexHonorust: TexHOchepa, TPOU3BOJCTBO, XUMUIECKHE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KJTACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHue u yriayOsieHHe 3HAHUN OCHOBHBIX pPas3fesioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4eCTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTanel aToMOB Majbix mepuoaoB. OcoObeHHOCTH
3alOJTHEHUSI  DJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepronnyeckass cucreMa XHMHUYECKHUX DJIEMEHTOB B CBETE MNPEACTABICHUN O
ctpoeHnn artoma. CTEneHb OKUCIEHUS W BAJCHTHOCTh. llpemcraBieHune o
IIEPUOIUUECKOU 3aBUCUMOCTH CBOWICTB XUMUYECKUX DJIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUSI aTOMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHas (HEMoJspHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKyisipHble B3auMOJEHCTBUSL (BOAOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpuCTAIMYECKUX PELIETOK — aTOMHAs, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHUS  XHUMHUYECKHX  PEAKIHUM.
Knaccuduxanyss XUMUYECKUX pPEaKkIuid MO pa3IUuyHbIM MpU3HaKaMm (10 YHUCIy U
COCTaBY YYacTBYIOIIUX B pPEaKIMUd BEIIECTB, MO TemIoBOMY »3ddekty, 1o
W3MEHEHHIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTalu3aTopa, M0 arperaTHOMY COCTOSIHUIO Pearupyrolux BeIIeCTB).

DNeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuid. TeroBoit 3dpeKkT XuMHUUECKON peakIuu. IK30- U IHIOTECPMHUUYECCKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUA. 3akoH lecca M €ro CieacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH JEHCTBYIOLIMX Macc.
@dakTopbl, BIAUSIOLIME HA CKOPOCTh XMMHYECKOW pPEaKLHMH. DHEPrusi aKTHBALUU.
[Tonsitue o katanusze. epmenTbl. THTrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHUE XMMHUYECKOTO
paBHOBecus. [IporHo3supoBaHMe  BO3MOXKHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpEeBpaIllCHU B PA3IMYHBIX YCIOBUSAX HA OCHOBE MPEJCTABICHUN 00 M3yUEHHBIX
AIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuu. OKuCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHHs. BakHble OKHCIWATENIM W BOCCTAaHOBUTENW. IlepMmaHranar kaums
(xapaxtepuctuka). CocTaBleHHE YPABHEHMH OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOT'O OajaHca.

DJIEKTPOJINTHYECKAsA JIHUcconManus. XHMHUYECKHE pPEaKIMM B PaCTBOpax.
Teopus SIEKTPOJIMTUYECKOM  AuccolManuvu. PacTBopeHne Kak  (U3MKO-
XUMH4YECKUU npouecc. [lonaTre o ruapatax u KpUCTAIIOTHIPATAX. DIEKTPOJIATHI
U HENIEKTpOoiuThl. KaTHoHbI, aHMOHBI. MeEXaHW3M JHCCOLMALMU BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccounuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bonoponueiii  nokazarenb. HMHAMKATOPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakuun nonHoro ooMeHa. Y clioBHs MPOTEKAHUS PEaKIIMi HOHHOTO OOMEHa.
MonekynsipHble, OJIHBIE U COKPAIllCHHbIE MOHHBIE YpaBHEHU peakuuii. CBoWCcTBa
KHCJIOT, OCHOBaHHWIl M COJi€ll B CBETE MPEICTaBICHUN OO0 3IEKTPOJUTUUYECKON
nucconnanvu. KauecTtBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conei. loHHBIE ypaBHEHUS THUAPOJIN3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHHUE BEUIECTB U SBJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmmasa), CI0XKHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKLIUU OT BO3IEUCTBHUSA
pa3nTuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUi;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCAa AUCCOLUUALNAU
KHCJIOT, IIIEJI0YEH U COJICH;

MPOBEJCHNUE ONBITOB, WUTIOCTPUPYIOMINX MPU3HAKH MPOTEKAHUS pPEaKIIHii
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamka U deHondranenna) ais
OINpPEENICHHS XapaKTepa Cpelbl B paCTBOpPaxX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHUE  OMNBITOB, WUIIOCTPUPYIONIUX  HPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX pEeAKIUH (TOPEHHE, PEAKIIUH PA3IIOKEHHUSI, COSTUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IIOMOIIBI0 KaueCTBEHHBIX
PEaKINil HA UOHBIL;

pElIeHHE OKCIIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENBHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTPOJUTHYECKAs
JTACCOLAALTUS.

HemeTaJuibl 1 X cOeIMHEHUS

OO6mass xapakTepucTuka HemeTauioB. (OCOOEHHOCTHM CTPOCHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMETaUIOB. (CpaBHUTENIbHAS XapaKTEPUCTHKA
COEIMHEHU HEMETAILIOB.

OOmass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJielicTBUE €  METaUlaMH, HEMeTa/llaMH,  BOJIOM,  IIEJ0oYaMu).
XnopoBomopoa. CosiHas  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJY4YCHHE,
NpuMeHeHue. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuapl W HUX  HaxoxiaeHue B nopupone. llonstne o
KHUCJIOPOJACOIEPAKAIIUX KUCIOTaX XJI0pa U UX COMSIX.

VVIA-rpynmel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTepHbIE CTENEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJIOTPOITHbIE MOJIU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKUE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMH, MeETaJJlaMU, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoul Kkuciotamu). CepoBOJOpOA, CTpoeHue, GUHMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIC CBOWMCTBA). OKCHIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Quznueckue U XHUMHYECKHE CBOMCTBa (00IIME Kak
NpeacTaBUTeNsl Kiacca KuciaoT u crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKHE PEaKIINH, JISKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOTyYeHuUs
cepHOil KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHl M cyibdaroB. KauecTBeHHbIC
peakuuu Ha cyiabhurt-, cyiabdua- u cyibdar-annonsl. HaxoxxneHue cepbl U ee
COCOMHEHUNM B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAKOLIEH Cpelbl
COCTMHEHUSIMHU Cepbl (KUCIOTHBIE JO0XAM, 3arps3HEHHE BO3/yXa), CIOCOOBbI €ro
NpeAOTBPAICHUSI.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHMUSI.

A3oT, pacnpocTpaHeHuEe B Mpupoje, (Ppu3mdecKkne U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUIaMH, BOJOPOAOM, KuciaopoaoM). Kpyrosopot azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKUCIICHUE,
OCHOBHBIE CBOMCTBa BOJIHOTO pacTtBopa), NPUMEHEHHE U I[OJIYyYECHHE B
7a00opaTopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIMA
MexaHu3M ero oOpazoBanusg. Conu aMMOHUSA, MX (U3UUYECKHE U XHUMHUYECKHE
CBOMCTBa (pa3ioXKeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBennas peakums Ha umoHBI amMmoHusA. Oxcuabl azora (I, 11, III, IV, V).
A3zotucTtas Kuciaota. A30THasl KUCIOTA, €€ ModyYeHue, (PU3nIecKue 1 XUMUYECKUe
cBOMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W crnenuduyueckue),
NpUMEHEHHE. XUMUYECKUE pEaKIUH, JIKAIINE B OCHOBE IMOJIYYEHUS A30THOMU
KHUCJIOTHI B IPOMBINIIIEHHOCTU. HuTpatel 1 HUTpUTHL. KauecTBeHHBIE peaklMi Ha
HUTpPaT- U HUTPUT-AaHUOHBI. XHUMHUYECKOE 3arps3HCHHE OKPYKalollel Cpeabl
COCIMHEHUAMHU a30Ta (KUCIOTHBIE JOXIW, 3arpsi3HEHUWE BO3/yXa, MOYBBI U
BOJIOEMOB).

®ochop, amnmorponubie wmonudukanuu ochopa (Oenmblii M KpacHBIM
docdop), puznueckre U XUMMUUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METajlIaMH,
KHUCJIOPOJOM, TaJIOr€HaMU, KOHIIEHTPUPOBAHHBIMU a30THON U CEPHOU KUCIOTaAMH).
Oxcunpl pochopa (III, V), dochopnas kucnora, Quznyeckue M XUMHUYECKHE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpeacraBienus
o ranorenuaax docdopa (111, V).

[lonsitTue o0  MHHEpanbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMIUJIEKCHbIE yA00peHusl. XUMHUYECKOE 3arps3HEHUE OKpYXKaloleh cpeibl
coeIMHEHUsAMHU a30Ta u docdopa.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUSI.

VYraepon, amnorponsbie Moaudukanuu (rpadut, anMas, dysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOMCTBAa TMPOCTHIX BEILIECTB
(B3amMoOEICTBHE C METaJlIaMH, HEMETa/UIaMHi, KOHIIEHTPUPOBAHHBIMHU a30THON U
cepHoit kucnoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux GuU3NUECKre U XUMUUECKHE CBOMCTBA, JICUCTBUE HA KUBBIC
OpraHU3MBbI, MOJYYEHUE U MPUMEHEHHUE. DKOJOTHYEeCKUe MpodiieMbl aTMOC(hEpHI,
cBs3aHHble ¢ okcugoMm yriepona (IV). VYrombHas kuciaora u ee CoOiu, HUX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydeHHWE W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.



[TepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yIiepoja: yriieBoJopoAbl (METaH, 3TaH, 3TUJIEH, alleTHICH), 3TAHOJI, [JIMIEPUH,
YKCYCHasi KuciyioTa. [Ipupo/iHble MCTOYHUKHU YTIJIEBOAOPOAOB (YroJib, MPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJb B OBITY U IMPOMBIIICHHOCTH.
[ToHsiTHe O OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oeykax,
VIJIEBOJAX — W WX POJU B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYecKux U
HEOPTaHUYECKUX COCAUHEHUMN.

KpemHuuii, ero ¢usmyeckue u XHUMHUYECKHUE CBOWCTBA (B3aMMOJIEUCTBHE C
MeTaJUlaMH, KUCJIOPOJIOM, YIJIEpOJOM, rajloreHamMu), MOJyYeHUuEe U MpPUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (1V), kpeMHHeBasi KUCIOTA,
CUJIMKATBI: (DU3NUYECKUE M XMMHYECKHUE CBOWCTBA, MOJYy4YCHUE U MPUMECHEHUE B
OBITY W MPOMBIIUICHHOCTH. BakHelIne CTpOUTENbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OOmue npeacraBieHuss 0 (GU3NIECKUX
Y XMMHYECKUX CBOMCTBaxX. bopHas kucmora.

DKCIEpUMEHTATBLHOE U3YUEHHE BEIIECTB U SBJICHUMN:

O3HAKOMJICHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAKAOIMMUX (U3MUYECKUE UM XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

M3y4YECHUE CBOMCTB COJISTHOM KUCJIOTHI;

MIPOBEICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOJTHBIX COCTUHEHUN;

HaOO/IeHHe  Tporecca  OOyIVIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3y4YeHUE XUMHYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KA4YECTBEHHBIX peakluid Ha CynbQua-, cyiabGuT- U Cyabdat-
WMOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIEHWE ¢ (PU3MYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3amMu a30THBIX U POCPOPHBIX YA0OPEHUH;

MoJIy4eHue, coOupaHue, paclio3HaBaHWE W W3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJICHNE KaUYE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbBI U U3yUCHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YECHUE B3aUMOJICHCTBHS KOHICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEMBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbymiepeHa, ¢ IpoIeccoM aJacopOIMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM M YCTPOMCTBOM NPOTHUBOTasa;

NoJIy4eHue, coOupaHue, pacrio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBE/ICHHE KAuye€CTBEHHBIX pEAaKUUN Ha KapOOHAT- M CHUJIMKAT-HUOHBI U
W3YUYCHHE PU3HAKOB UX NPOTEKAHNUS,

M3Yy4YEHHUE B3aMMHBIX MPEBpAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHWE ¢ oOOpa3llaMd NPUPOJHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBILIJIEHHOCTH;

pEILIECHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « BaxHelIne HeMEeTauIbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayuioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOKEHHUs B [lepuonnueckon cucreme
xuMuueckux anemeHToB /. 1. MenneneeBa u ctpoenus aromoB. Metaiuiel A- u b-
rpynn. CTpoeHue MPOCTBIX BEMIECTB — METALIOB. MeTajmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peueTka (IpUMUTHBHAsA KyOndeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOHnueckas, IPaHELICHTPUPOBaHHAs KyOuueckas,
reKCaroHaJibHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTasuioB. O0IKe XUMHUYECKHE CBOMCTBA MeTauioB. O0IIMe croco0bl MOTydeHus
METaJUIOB, METAJLTYPrusl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiydueHus: MeTawioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne METaIOB U CIUIABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[lenounsie MeTamel: nosnoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemeHnToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKIECHHE B NIPUPOJIE.
duznyeckre 1 XMMHUYECKUE CBOWMCTBA (HA MpUMepe HATpUsl U Kajusl), MOJTyUYeHHE.
Oxcuibl ¥ TUAPOKCUABI HATpUS U Kanus. [I[puMeHeHune 1meaouHbIX METalIoB U UX
coequHeHu. bruonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoae. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxHellnue coequHEHUs KanblUsd U Maraus (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUS.
KpyroBopoT kajibLus B IPUPOJIE.



AmnroMuHMIL: TIosI0keHue B Ileproauyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, cTpoeHHue aToma, HaxOKJIE€HHME B mnpupone. Pusznueckue u
XUMHYECKHUE CBOICTBa amtoMUHUsA. AMGOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA
anmroMuHus. [I[puMeHenne antoMUHNS U €ro CIIaBOB.

Memannwot b-2pynn

OOmasi xapakTepucTuka MeTauioB b-rpynn  (mMOOOYHBIX —MOATPYIIN):
nonoxkenne B llepuomnueckon cucreme Xxumuuyeckux adnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMsI aTOMOB. SIBJIEHUE «IIpOBaja» AJIEKTPOHA Ha
IpUMepe CTPOEHUS aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d->IeMEHTOB, CTENEHW OKHCJICHUS aTOMOB B COCIHHEHHSX. 3aBHCHMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHHM Xpoma).
IlepBOoHaYabHBIE ITPEACTABICHNUS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp u cepebpo: CTpoeHHE aTOMOB, CTENEHU OKHcieHus. OOuie KpaTkue
NPEACTABICHUS O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, X mpuMeHeHuu. [IpeacraBieHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakIMy Ha KaTHOHBI Meau (2+) u cepebpa.

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

JKenes3o: cTtpoeHue aroma, CTENEeHM OKHUCiIeHus. HaxoxzaeHue B Inpupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA JKeJle3a, NpuMeHeHne. buonornueckas posip
xene3a. Oxcuapl, Tuapokcuansl U conu xenesa (II) m xemeza (II), ux cocras,
CBOMCTBa M TodyueHue. KauecTBEHHbIE peaklMM Ha KaTUOHBI >kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xene3a. [Ipon3BoACTBO UyryHa U CTallu.
DKOJIOru4ecKue mpoosieMbl, CBSI3aHHbIE C METAJUTY PrUYECKUMU MPOU3BOICTBAMH.

OKCNEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEILIETKHU;

M3y4YECHUE B3aUMOJCUCTBUS METAJLUIOB C BOJOM, C PAcTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEOBAHUE MPOLIECCOB JIEKTPOIM3a pacTBOpoB xsopuaa meau (1) m
uoauaa Kanus, KOppo3uHl METAIIOB;

U3yyeHUue OCOOCHHOCTEN B3aWMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJPOKCUIOB — C OKcuIoM yriepoaa (IV) u kucinoramu;

U3y4EHHE CBOICTB KapOOHATOB U T'MAPOKApOOHATOB KaJbIKs, )KECTKON BOJIBI;

W3YYCHHE IIPOLIECCOB IIOJYyYEHUS TUIAPOKCUIOB JKEle3a, UX XUMHUYECKHUX
CBOJICTB,;



M3YyUYCHHE PU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHNE OKpAIIMBaHUS TJIAMEHU WOHAMU HATPUS, KaJUs H
KaJIBIIUS;

uccienoBanue amM(pOTEPHBIX CBOMCTB THIPOKCHA ATIOMHHUS, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeWlne MeTamibl U uX
COCIMHCHHUS.

XuUMHUSA U OKPYKAOLIAs cpeaa

BemectBa u Marepuaibl B NMOBCEIHECBHOW XWU3HHU 4YeJIOBEKa. BaxHenmme
BEILIECTBA U MaTepuajbl, 00JAaCTH MX MpUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMoInis npu XUMHYECKUX
05K0Tax Y OTPABJICHUSAX.

Hogble maTepuanbl u TEXHOIOTUU. [[pUHITUIIBI «3€IIEHON XUMUN).

OCHOBBI IKOJIOTUYECKON TPAMOTHOCTH. XHMHUS W 3JI0POBbE. 3HAUYECHUE
M3y4aeMbIX XMMHUYECKUX DJIEMEHTOB M UX COCIMHEHUH sl PyHKIIMOHHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe o 3710poBOM 00pa3e KU3HHU.

XHUMHUYECKOE 3arpsi3HEHUE OKPY KArOIIEH cpesibl. DKOJOTHUECKHE TIPOOIEMBI,
CBSI3aHHBIE C COCMHEHUSMU YIJIEPOJa, a30Ta, CEPBI, TSKEIBIX MEeTALIOB. [loHATHE
o I[IJIK. Ponp XuMuM B pelIEHNN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYCHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpa3aMu MarepuajgoB (CTEKJIO, CIIaBbl METAJJIOB, MOJUMEPHBIC MaTepHabl),
ONPENICJICHUE KUCJIOTHOCTH MPUPOAHBIX BOJl, MOJECIMPOBAHHUE MpoIecca
00pa3oBaHus KUCIOTHOTO AOXK/IS, U3YUCHHE €T0 BO3JICHCTBUS HA MaTEPHAJIbI.

IToBTOpeHne W 00001IeHHMe 3HAHUIT OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[Tepunoanueckuii 3akoH U lleprnoanueckas cucTremMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABIICHUI O CTPOCHMSI aTOMa. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XAMHWYECKUX JJIEMEHTOB U UX COCIMHEHUN B IEPUOJIaX U rPymIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUH. Buipl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOU
PEIIETKU 1 BUJIa XUMHUYECKON CBA3U.

Kiaccupukanys XUMHUCCKHX PpEaKIMd 110 Ppa3IHYHbBIM  IPHU3HAKAM.
[IporHo3upoBanrie BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPA3JUYHBIX YCIOBHSIX HAa OCHOBE IMPEACTABICHUM XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms conent. Peakuum okucieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€H B CBETE€ MPEIACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmubnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU M3yYEHUH XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HAyKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHUE (TMPOIECC), HAYUHBIN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiaccudUKaIus, NEPUOJUYHOCTD,
HaOJI0ICHUE, HKCIIEPUMEHT, MOJECIUPOBAaHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®dusnka: BEMIECTBO, TeNO, (U3NYECKUE BEIUYUHBI, CIUHUIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) TeI,
KpUCTAJTMYECKasl pelnieTKa, 3JIEKTPOH, SAPO aToMma, MPOTOH, HEUTPOH, HOH,
HYKJIUJI, ©30TOMBI, KBAHTHI, PaJIMOAKTUBHOCTD, ab(a-, OeTa- U raMMa-u3IyueHue,
ANEKTPUUYECKUN 3apsijl, MPOBOJHUKH, MOTYIPOBOIHUKH, TUICKTPUKH, COTHEUHBIN
CIIEKTp, pa3yioKeHHe OeJI0To CBETa B CIEKTP.

buomnorus: sxocucrema, ouocdepa, GoTocHHTE3, MPOIIECCHl 0OMEHA BEIECTB,
MUHEpPAJIbHBIC YIOOpPEHUsl, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, MUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMIISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHH, CEJIbCKOXO03SIIICTBEHHBIE
TEXHOJIOTHHU, TEXHOJIOTUHU 3JIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHMS ITPOTPAMMEBI TT0 XVMUA
HA VPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATEIBLHOUN JEATEIbHOCTH 00pa30BaTebHONM OpraHu3allid B COOTBETCTBHUU C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTUA U  COLMATU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYy4YarOIIUXCs
PYKOBOJICTBOBATbCS CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIlIMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTE€UYECTBEHHOMY KYJIbTYpPHOMY,
HAy4YHOMY M MCTOPHUYECKOMY HACIEIUI0, TMOHMMAaHWE 3HAYEHUS XUMHUYECKOU
HAyKW YU TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpasKaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE, MPOSIBJICHWE KOMMYHHUKATUBHOW KyJIbTYphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JEeATETbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEJICHHUE W TOCTYNKUA CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX U MPABOBLIX HOPM C YYETOM OCO3HAHUS TOCJEICTBUMN
MOCTYTKOB;

3) popMmupoBaHUSsI HEHHOCTH HAYYHOT O MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUSl Ka)KJAOTO YeJIOBEKa
U TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKU «XHUMUS B
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSX Pa3BUTUSI TPUPOJIBI,
B3aUMOCBSI35X Y€JIOBEKA C IIPUPOJHOM U TEXHOJIOTMYECKON CPENO;

Mo3HaBaTelbHAsI MOTHBAllUA W MHTEpPEC K OOY4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEIOBATEIHCKOM



JESTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4eHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKA Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS alKOTOJIsI, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBU OE30MacCHOCTH TpU  OOpalleHUuH C
XUMUYECKUMU BEILIECTBAMU B YYEOHBIX M )KU3HEHHBIX CUTYAIIUIX;

5) Tpy10BOT0 BOCIIMTAHMSI:

dbopMHpOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYJIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATENBCKOMN NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOUW B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOMMOCTH OTHOLIEHUS K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYphbl: MPHUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXKHBIX MOCIEICTBHMA ISt
OKpYXalollel cpeAbl; OCO3HAaHWE TIJI00aNbHOTO XapakTepa HKOJOTUYECKUX
npobsieM U MyTed MX pelIeHUus; COCOOHOCTh MPUMEHSATh 3HaHMs, MOIydaeMble
IIPU U3YYEHUU XUMUH, JUISl PEIICHMS 3a/1ad, CBS3aHHBIX C OKPY’KAIOIIEH Cpeloi;
AKTUBHOE HEINPUATHE JACWCTBUM, IPUHOCAIIMX BPEH OKPYXKAIIIEH CpEIeE;
OCO3HAHHWE CBOEH POJIM KaK IpaKJaHWHA U NOTPEOUTENS B YCIOBUSAX B3aUMOCBA3U
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTHh K YYacTHIO B
MIPAKTUYECKOM IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl 00yYarONIMXCs, OCBOMBIIMX MPOTpPaMMy IO
XUMHUHU OCHOBHOI'O 00111eT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOCHHME MEXKIUCITUIIIMHAPHBIX (MEXKIPEIMETHBIX) MOHATUN, OTPAKAIOITUX
MaTepUaibHOE €JAMHCTBO MHpAa U TMPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTUs, SBICHUE, HAYYHBI (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEOBAHUE, DKCIIEPUMEHT U JIPYTHE);

OBJIaJICHUE YHUBEPCATbHBIMU YUYEOHBIMU JEUCTBUSMHU (IIO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJATUBHBIMU), BOXHBIMM I TIOBBIIICHUS
7(h()EKTUBHOCTH OCBOCHHS COJIEpKaHHS Y4deOHOro mpenMera, (HOpMUPOBAHMS



KOMIIETEHIIMW, &  TaKKe  IMPOEKTHO-UCCIENOBATENBCKOU  JEATEIBHOCTH
oOyuaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHUS HCIOJIb30BaTh MPHUEMBl JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIIECTBCHHBIE
IPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHATUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000maTh, BBHIOMpPaTh OCHOBaHUA IS KIacCUBUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEAKIU; yCTaHABIMBATH
MPUYUHHO-CJICACTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHUS; CTPOUTH
JOTUYECKAE PpaCCYXACHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
M3Y4YaeMBIX TMPOIECCaX M SBIICHUSX; MPOBOJIUTH BBHIBOJBI M 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUSA MOHATHS (TIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HaK (CUMBOJI DJIEMEHTA), XUMUYECKast
dbopmyna U ypaBHEHHE XUMHUYECKOW PEAKIIUU — MPH PEIIeHUN y4eOHBIX 3ajad; C
Y4€TOM OTHUX MOJCIBHBIX TPEICTABICHUN XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUYCCKHE PEAKITHN.

ba3oBble wucciaegoBareJbCkHe AeHCTBHA (METOAbI HAYYHOIO0 MO3HAHMSA
BelIeCTB M SIBJICHU):

YMEHHS TPUMEHATh METOAbl HAYYHOTO ITO3HAHHWS BEIICCTB W SBIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHHUS HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCH B KAaueCTBE HHCTPYMEHTa
MTO3HAHUS M CAMOCTOSITEIILHO CTaBUTh BOIIPOCHI;, aHAJTHU3UPOBAaTh (DAKTHI, BHISBISATH
u QopMymupoBaTh MpodJieMy, ONMPENeNsATh IMeNb W 3aJaud, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeJIaraTh OMMCATEIIBHYIO WIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBISITH €€ TPOBEPKY; YMECHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIYKMCICHUS, MOJCIUPOBAHUE, HAOIIOJACHUS € OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHLHO TIPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynupoBaTh 0000IIEHUST ¥ BBIBOABI MO pe3yjbTaTaM IMPOBEICHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(GOpMAIUU (HaydHO-

MOMyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPKAHWSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHAMM3UPOBaTh HHPOPMAIIHIO U KPUTHYECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpATh M HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIICHUs y4eOHOW 3aJayd; yMEHHS NPUMEHSTh
pasznuuHble METOAbl M (OpPMYJIMpPOBaTH 3alpochl MpU TIOUCKE U OTOOpE
uHpoOpMalluy, HEOOXOIMMOU MJis BBINOJHEHHUS YUYEOHBIX 3aJay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHKAaTHUBHBIE TEXHOJOTUH U PA3JIUYHBIE TTOUCKOBBIC
CHUCTEMBI; CAMOCTOSTEIBHO BBIOMpATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHHUS
uHpopMaluu (cxembl, rpaduKu, AWarpaMMbl, TaOIHIIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEJCTBA PaldOTHI C
XUMHUYECKON HH(OpMAIME; NPUMEHATh MEXIpEAMETHbIE ((pu3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATYpbl, HOMEHKIIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

1) ymenust oOmieHus (MMCbMEHHON U YCTHOW KOMMYHUKAIIHH ):

MPEACTABIATh IMOJYUYCHHBIC PE3yJIbTaThl MO3HABATEIBLHOM JIESITEILHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MpEe3eHTaIneH
pEe3yJIbTATOB BBINOJIHEHUS XUMHUYECKOTO HJKCIEpUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHOM MM MIPAKTUYECKON paboThl, y4eOHOTO MPOEKTA); B XOJ€ JUajora u
(1K) TUCKyCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeéMOM TeM€e M BBICKA3bIBaTh UJIEH,
dbopMyJIMPOBATh CBOM MPEJJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) yMeHus1 y4eOHOTO COTPYAHMYECTBA (TPyIIOBasi KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMMOBBIX (opMax palOTHI: IJIAHUPOBATH OPTaHU3AIIIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJib, PACHpENesaTh 3aJaud MEXIy
YJICHAMH TPYIIIbI; BBITONHATHE CBOIO YacTh pPabOThI, KOOPAWHHUPOBATH CBOU
JNEUCTBUS C ACUCTBUSAMH NPYTUX WICHOB KOMAaHBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME TPOOIEMBbI Ha
OCHOBE ydeTa OOIMX HHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-I€6HBIMI/I PEryJIATUBHBIMUA I[GﬁCTBHHMH
BKJIIIOYACT PA3BUTHC CaMOOpraHu3alun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHUCJIC:



YMEHHs peliath yuyeOHble M MCCIEA0BATENbCKUE 33/aYd: CAMOCTOSITENBHO
BBIOHpaTh CHOCO0 perieHust yueOHON 3a1a4un (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJibTaTOB
dbopMynpoBaTh 00OOIIEHNUS W BBIBOJBI, MPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJIbTATBI: COOTHOCUTh CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJbTaTaMU, OCYIIECTBISATh CAMOKOHTPOJIb JE€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO AESITEILHOCTh HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ydbTaThl OCBOEHUS MPOrpaMMbl MO XUMUU OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIyOJEHHOM YPOBHE MMEIOT OOIEe COJepkKaTeabHOE
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHSI, COIJIACOBAHBI MEXIY
co00i, YTO TO3BOJIAET PEAIN30BHIBATh YIIyOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJIACCOB, TaK W B paMKax peaju3allid WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ys CETEBOE B3aUMOJICHCTBHUE
opranu3auud. [lo 3aBepuieHHH pealn3alu NPOrpaMMbl YIIIyOJIEHHOIO YpPOBHS
oOyuJaroluecss CMOTYT JETajJbHEe OCBOMTh MaTepHall, OBJIAJAETh PacIIMPEHHBIM
KPYTOM MOHSTHI U METOJI0B, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOUYAIOT: OCBOCHHE OOYUYaIOIIMMUCS HAyYHBIX
3HAHWM, yYMEHUH U CHOCOOOB JEUCTBHUM, cHenupUUYecKuX s NpeIMETHON
o0nactTu «XUMUSA»; OCHOBbI HAYYHOTO MBIIUICHUS;, BUAbl JACSTEIBHOCTU I10
NOJyYEHUI0O HOBOTO 3HAHMS, €ro HUHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IUYHbIX YYE€OHBIX M peajbHbIX JKU3HEHHBIX YCIOBUSX;
00€ecreynBalOT BO3MOKHOCTh YCIIEHIHOTO OOYYEHMsS Ha CIEAYIOLIEM YpPOBHE
oOpa3zoBaHusl.

K xoniy oOyuenus 6 8 kaacce y oOyuaromierocss OyayT chopMupoBaHbI
CIICAYIOIIME TPEIMETHBIC pPe3yJbTaThl H3YYCHHS XUMHH Ha YIiIyOJCHHBIM
YpOBHE:

pACKpBIBATh CMBICII OCHOBHBIX XUMHMYECKUX IOHATHH: aTOM, MOJIEKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAS), BaJCHTHOCTD,
OTHOCUTEJIbHAsA aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBast [OJIsI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCUJI, KUCIIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIM OKCHJ, aM(POTEpHBIA THAPOKCHJI, XUMUUYECKas peakius,



KJaccu(UKaIMs peakiuii: peakiuu COCIUHEHUS, PEAKITUU Pa3I0KECHUsI, PEaKITUU
3aMEIICHHS, PeaKIu OOMEHa, PK30- W SHIAOTEPMHYECKHE PEaKIUH; TEIUIOBOU
3¢ deKT peakiuu; Sapo aToMa, dJICKTPOHHBIA CIIOH aroma, aTOMHas OpOWTalb,
paguyc aTomMa, XMMHYECKasl CBSI3b, MOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIlusi) B pacTBOpe, MOJSIpHAsE KOHIIEHTpalUs BEIIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIIEHUS, OKHUCIHUTEIH W
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I SJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH T MTOHITHUS MPHU ONMMCAHUU BEIIECTB U UX MPEBPAILCHUN;

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTaBlieHUsI (hOpMYyJT BEIECTB
Y YPABHEHUU XUMUUYECKUX PEAKIINN;

OTIPEJIENISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHApHBIX COCIUHECHUSX, MPUHAIJICKHOCTh
BEILECTB K ONPEAECICHHOMY KJIACCy COEIMHEHUM 10 (hopMyJiaM, BUbl XUMUYECKON
CBsI3U (KOBAJICHTHOUM M MOHHOW) B HEOPTaHUUYECKUX COCTUHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOPHUH, 3aKOHAa ABOTaIpo U €T0 CIEACTBUN, NPEACTABICHUN O HAYYHBIX METOAAX
MO3HAHMS, B TOM YMCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUECKUX METOAAX
VICCIIEIOBAHHUS BEUIECTB U U3YUYCHUS XUMUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh TOHMMAHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKHUX JJIEMEHTOB OT UX NOJ0KeHU B [leproanueckoii cucreme:

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuognueckoit
CUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moarpynna (A-
rpynmna)» u «nobounas noarpymmna (b-rpymma)y», «Manbie mepuoab» U «O00JIbITNe
IIEPUOJIBI»;

COOTHOCUTh 000O3HAuUEHHUA, KOTOpble UMEIOTCs B Tabmuue «llepuonnueckas
cucreMa xumuudeckux onemeHtoB J[. WM. MeHnaeneeBa»y, C€  YHUCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsijl
sqipa, 00IIIee YMUCIIO AIEKTPOHOB U PACIpeICTICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b TOJOKEHUS OdyeMeHTa B llepuommdeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUUYECKUE peaKiuu (10 YUCITY U COCTaBY YUYAaCTBYIOIIUX B PEAKIIUH BEILIECTB, MO
TeroBoMy b dexTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBS3b MEXKIY
HUMH, NOATBEP)KAasi NpUMEpPaMH MOJIEKYJIIPHBIX YpaBHEHHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINM;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHUIX;

OOBSICHATh U IMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAaHUS XUMHUYECKHX IpPEBpALICHUN B
Pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MOJIIPHYIO Maccy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOI'O 3JIEMEHTAa B COEIMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOIO 3JE€MEHTa Mo (QopMyJie COCTUHEHHs, HaXOIUTh
IpocTeinyto (GopMyTy BEIIeCTBa MO MAaCCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIIHH;

IPUMEHATh OCHOBHBIE OIEPAIMM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3alINIO0, KIACCU(PUKALIUIO, BBISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€ — JJs W3YYCHHS CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaklnii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOJIEHUE,
U3MEpEHHe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli M MBICICHHBIN) — AJis
OCBOEHUS YYEOHOTO COJEpKaHUS;

pacKpblBaTh  CYUIHOCTh IPOLIECCOB  OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBJISITh YPaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUi
(MeTOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHABIMBAaTh CBSI3M MEX]y peallbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATH
IPUYUHBI MHOTOOOpa3nsi BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHMSI CO 3HAHUSIMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOocynbl W 00OpyIOBaHMs, a TakXkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMHU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeIlIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChl HEOPTraHMYECKHX
COCIUHECHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIOIIEH YMEHHUs1 0€30MacHOro OOpalleHus C BEIIeCTBaMH, HUCIOIb3yeMbIMU
B MIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPYKAIOIICH Cpe/Ibl.

K xonmy oOyuenus 6 9 knacce y oOyuaromerocss OyayT chopMupoBaHb
CIICAYIONIME TPEIMETHbIC PE3YyJbTaThl HW3YYCHUS XUMHHM Ha YIIIyOJICHHBIM
yYPOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKYyJla, HWOH, KaTHOH, AaHWOH, JJIEKTPOOTPULATEIbHOCTh, CTEICHb
OKHUCJICHHS, XUMUYECKasl peaKilusi, TerIoBor 3PGheKT peakiuu, MoJib, MOJISIPHBIH
00BbEM, pacTBop;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMBbIE PpPEAKIUH,
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIE  PEAKLMHU, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKHCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTD,
XUMUYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYJISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWibl Ban-nep-Baanbca), KoMIUIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (IPUMHUTHBHAS KyOuueckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOnJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHas TUIOTHOYTIAKOBaHHAs), KOPPO3HsS METaJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKLINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, IIIEMEHTHI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM W3 TEOPETUUECKUX OCHOB xumuu; [T/1K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
IIPUMEHSATH T MOHTHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUM;

WCIIOJIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JJISI COCTaBlieHUsI (hOpMYJT BEIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINM;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS XMMHUYECKHX DJIEMEHTOB B
COEQUMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COENMHEHUU 1o (opmysiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJJTMYECKOW) B HEOPTaHUYECKUX COCIUHECHUSX, 3aps]l HMOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COEQVMHEHUH, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEIIECTBA;

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

OMHUCHIBATH W XapakTepu3oBaTh TaOmuuHyr ¢opmy Ilepuoanueckoit
CUCTEMBl XUMHMYECKHX DJIEMEHTOB: pa3nyaTh MOHATUS «A-rpynna» u «b-
IpyIIay, «Majble IEPUOIbD U «OOBIINE EPUOIBI»;



OOBSICHATH CBS3b TOJOKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesieIeHUeM DJJICKTPOHOB [0 SHEPreTUYECKUM YPOBHSIM, MOIYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJPOKCHUJOB) B MpeJeiaax MaliblX MEPUOJOB U TJIABHBIX MOJTPYIII C
YYETOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUU AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHYECKOW peakldy, HampaBIeHUs CMEUIEHUS XUMHYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKUE HJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHYECKUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEUIECTB, [0
TerIoBoMy 3(QeKTy, Mo arperaTHOMYy COCTOSHHUIO PEareHTOB, MO W3MEHEHUIO
CTEMICHEW OKMUCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO
KaTajau3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUM, MOATBEPXKAAas 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIPHBIX M  HMOHHBIX yYpPaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIUALIMMA KUCIIOT, IIeIouen
W COJICH; TOJHBIE M COKpAICHHBIE YPAaBHEHUS pEaKIil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIIINX CYLIECTBOBAHUE TI'E€HETHUYECKON CBSI3U MEXKAY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packpbIBaTh  CYIIHOCTh MPOLECCOB THPOJM3a COJEd  IMOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeCKa3bIBaTh XapaKTep CPebl B BOJHBIX pacCTBOpPAx COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHHi, 0op, a3oT, pocdop,
cepa, XJop, HATPU, Kajduii, MarHui, KaJbl[i, AJIIOMUHHUH, KEIE30, MEJb, IIHHK,
cepeOpo) U 00pa30BaHHBIX MMHU CJIOXKHBIX BEIIECTB, B TOM YHCJI€ HUX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, cepoBoAopoid, okcuawsl yriaepona (II, IV),
kpemuus (IV), azora (I, II, III, IV, V) u dochopa (III, V), cepmt (IV, VI),
CEepHHCTas, cepHasi, a30THas, (ocdopHas, yroabHas, KpEeMHHEBas KHUCIOTHI,
okcuaibl U ruapokcuansl MetamioB [A—IIA-rpynn, amomunusa, meau (1), nuHka,
xenesa (11 u I00));



HOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJyYE€HHS W CBOMCTBA CIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yYKCycHas
KHUCTIOTBI U MX coiiH, ranorenuasl kpemuus (IV) u gocdopa (Il u V), oxcua u
ruapokcu xpoma (II1), mepmanranat Kanus;

ONMKCHIBATH POJIb BAXKHEHIIINX M3ydYaeMbIX BEIIECTB B MPUPOIHBIX MpPOIEccax,
BIIUSTHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHE B PA3JIMUHBIX OTPACIISIX IKOHOMHUKH,
UCITOJIb30BAHUE JJI CO3/IaHUS COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJOTUIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBINM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM IyTeM COJEp>KallUecss B BOJHBIX PacTBOpPax
HOHBI: XJIOpUA-, OpOMUI-, HOIUI-, Cylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
cymbpuT-, Ccynbpua-, HUTpaT- W HUTPUT-HOHBI, THUIPOKCHI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, KajabllUs, aTIOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA,;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BELIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUS, IPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBUSIX HA OCHOBE PACCMOTPEHHBIX JJEMEHTOB XHUMHUYECKOW KUHETUKUA U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOro 3JieMEHTa Mo (OpMyJieé COECIUHEHHUS, MACCOBYIO
JIOJII0  BEILIECTBA B PAcTBOPE, MOJIBHYIO JOJII0 XUMHUYECKOIO 3JIEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
mpocTeninyo (popMyiry BelecTBa MO0 MacCOBBIM WIIM MOJIBHBIM JOJISIM 2JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YY4ETOM HEI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHYECKOTO BbIXOJA MPOAYKTA, 3HAUYEHMS TEIJIOBOTO
s dekra peakiuu, onpeaeisiTh COCTaB CMECEil;

coOmoaTe mpaBwia  Oe3omacHoO  paboThl B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKONW TOCY/IbI M OOOpYyJIOBaHUsS, a TakkKe IpaBuiia
oOpaiieHus ¢ BEIMIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMH BBITIOJTHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeEIIECTB (aMMHMaka M VYIJIEKUCIOrO Ta3a) M PEUICHUIO
DKCIIEPUMEHTANBLHBIX 3a7a4 10 TeMaM Kypca, TMPEACTaBIATh PEe3yIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] U BBISBJISATH
HMIIUPUYECKUE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHAIM3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YUYEHUU CBOMCTB BEILECTB U XUMHUYECKUX PEAKIIUM,
BJIIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU MO3HaHUS (HAOII0JEHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATh  MpaBwia  Oe3omacHOro  oOpallleHuss C  BELIECTBaMH,
UCIIONb3YEMBIMA B TIOBCEJHEBHOM JKU3HHU, IMpaBWia TOBEACHUS B IIEJIAX
cOepexeHusi 3J0pOBbS M OKPYXKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpEX
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPIraHU3MBbl OIPEJCICHHBIX BEILECTB,
HOSICHATh Ha IpUMEpax CrocoObl YMEHbBIIEHUS U MPEAOTBPAIEHUs UX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB JJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJYUYEHHBIE MpeNCcTaBiIeHus O cdepax MpodecCHOoHaTbHON
JESTEIIbHOCTH, CBA3aHHBIX C HAYKON U COBPEMEHHBIMHU TEXHOJIOTUSAMHU, KaK OCHOBY
JUIs. IPO()ECCUOHANBHON OpUEHTAllMM M JJIsi OCO3HAHHOTO BbIOOpa XUMHUM Kak
npo(UIBHOrO MIpeaMeTa IMpH MPOJOJDKEHHMM OOYy4YEeHHs Ha YPOBHE CpEIHETrO
oO11iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIEAOBATEIBCKON IEATEIBHOCTH
XUMHUYECKONM W XUMHUKO-3KOJOTMYECKOW HampaBJICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBHUAIX 00pa30BaTEIbHBIX OpraHu3alui,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (ungposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 10 2
NEeSATEIbHOCTH YeJIOBEKa
BemecTBa 1 xXumMudeckue
1.2 28 1
peakiuu
Htoro no pazneny 38
Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bo3ayx. [lonstue o razax.
2.1 19 1 1
Kucnopon. Oxcubl
Bonopoa. Ilonstue o kucinorax u
2.2 8 1
COJIAX
Bona. PactBopsl. [Tonsitue 00
2.3 P 18 1 1
OCHOBaHHSIX
OcCHOBHBIE KJacChl
24 . 16 1 1
HEOPraHUYECKUX COeTMHEHUI
Hroro mo pazueny 61

Paznen 3. llepnoanueckuii 3axkon u Ilepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. U. MengeneeBa. CTpoeHue aToMOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJII/lTeJIbHO-BOCCTaHOBI/ITeJII)Hble peammn




[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18
XHMHYECKUX dj1eMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 16
BOCCTAHOBUTEJILHBIE PEAKITUN
Hroro mo pazneny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypeni
Pa3znea 1. BemecTBo 1 XUMHYeCKasi peakius
11 [ToBTOpeHue u yriayOsieHue 3HaHUH O 8
' BEILIECTBE
12 OcHoBHbIE SaKOHOMePHOCTI/I MIPOTEKAHUS 14 1 1
XUMHYECKHUX PeaKIuii
13 DNEKTPOIUTHYECKAs TUCCOLIUAIIHS. 14 1 5
XUMHYECKUE peaklui B pacTBOpax
Hroro mo pazneny 36
Pa3neu 2. HemeTannbl M MX COeIMHEHHUS
51 OO61mas xapakTepuUCTUKa XUMUYECKUX 3 1
' anemeHToB VIIA-rpymmsl. ["amoreHst
OO011ast XapaKTepUCTHKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX
2.4 aneMeHToB IVA-rpynnsl. Yriepon u 13 1 2
KpPEMHUU, UX coequHeHHs. bop
Hroro o paznueny 43




Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO01111e cBOMCTBA METAIIJIOB 10
3.2 Bakneiiine MeTalibl ¥ UX COSIUHEHUS 22 2
Hroro no pazneny 32
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa u Matepuaibl B )KMU3HU YEJIOBEKa. 5
' OCHOBBI IKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 5
Paznen 5. O0001menne 3HaAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 10 5
' OCHOBHBIX Pa3/ieNioB KypcoB 8—9 Ki1accoB
Hroro mo pazneny 10
PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11







IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipeamer xumun. Ponb XUMUU B KU3ZHA
qeJIoBeKa

ITousitre 00 HUCTOPpUHU BOSHUKHOBCHUA U
Pa3BUTHA XUMUHU. XUMHS B CUCTEME HaykK

Tena u BemecTBa. OU3HYSCKHE U
XUMHYECKHE CBOICTBA BEIISCTB
duszndyeckre ¥ XUMUYECKUE SBJICHUS
[TonsaTHE 0 TEOPETUUECKUX METOIaX

MIO3HAHMS B €CTECTBEHHBIX HayKax.
HcTouHnkn xuMndeckoi nadopMaiiu

HpeJICTaBJ'IeHI/ISI O HAYYHOM ITO3HAaHWU Ha
SMIMPUYECKOM YPOBHE: Ha0JIIO/IEHNE,
U3MepeHue, SKCIEPUMEHT, MOJCITUPOBAHHE.
[TonsiTHE 0 MeTO/1aX PAOOTHI C XUMUYECKUMHU
BemecTBamu. O60py10BaHNE NIKOJIBHON
XUMHUYECKOH J1abopaTopuu

[TpakTrueckast padora Ne 1 o teme
"IIpaBuiia paboThI B 1abOpaTOPUU U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

YucThie BelecTBa U CMECH




CriocoOsI pa3aenieHus cMece

[TpakTrueckas padota Ne 2 o Teme

10 "Pa3nenenue cMeceil (Ha npuMepe OYMCTKU
MOBapeHHOM commn)"

11 ATOMBI 1 MOJIEKYJIBI

12 XUMHUYECKUE JIEMEHTBI

13 [IpocThie U CIIOXKHBIC BEIIECTBA

14 BemecTBa MoJIEKyISIPHOTO U
HEMOJICKYJISIPHOT'O CTPOCHHS

15 Xumunyeckasi hopmyia. BaJeHTHOCTh aTOMOB
XUMUYECKHUX JIEMEHTOB

16 3aKOH OCTOSIHCTBA COCTaBa BEIIECTB

17 OrnpezenieHre BaJIGHTHOCTH aTOMOB T10
dbopMyIiaM OMHAPHBIX COCTUHEHUMA

18 OTHOcCuTeNbHAs aTOMHAs Macca.
OTHOCUTENBbHAs MOJIEKYJISIpHAsl Macca
Berunciienuss OTHOCUTEIIBHOM MOJIEKYJISIPHOMU

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

20 MaccoBas 10J1s1 XHMUUYECKOTO 2JIEMEHTA B
COCTMHEHUU

91 Brruucnenust MaccoBO# A0JIU XUMHUYECKOTO
a7eMeHTa TI0 (PopMyIie COeUHEHUS

99 Haxoxxaenue npocreiiiieil popmyIibt
BEILECTBA [10 MACCOBBIM JIOJSIM AJIEMEHTOB
Beraucnenus npocreiimeii Gopmyibt

23 BEIIECTBA IT0 MACCOBBIM HJTH MOJBHBIM

JOJISAM DJICMCHTOB




24

KonnuectBo Bemectsa. Moib

BzanmocBs3b KOJIM4YECTBa, MaCChl U YUCJia

25 CTPYKTYPHBIX €/IMHUII BEILIECTBA

26 MoutsipHast Macca CMECH BEIIECTB

97 MosnbHast J0J1s1 XUMUYECKOTO JIEMEHTa B
COCIMHEHUU

28 Haxoxnenue npocreiimei Gopmyibt
BEIIECTBA [10 MOJILHBIM JIOJISIM 3JIEMEHTOB

29 XUMUYECKUE ABIECHUA. XUMUYECKask PEaKIus
U €€ pU3HAKU

30 3aKOH COXpaHCHHS MAaCChI BEIECTB

31 ATOMHO-MoJeKysipHas Teopus. XKu3Hb u
nesstenbHOCTHL M. B. JIomoHOocoBa

32 XUMHYECKUE YpaBHEHUS

33 Tunbel XUMHYECKUX PEaAKIINI
Pacuérel mo XuMHUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA M MAcChl UCXO/IHBIX BEIIECTB WIIH
MPOJIYKTOB PEAKLIUU
Brruncnenus mo ypaBHEHHUSIM XUMHYECKOU

35 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 110
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
pEareHToB WK MPOJIYKTOB PEaKIIUU
Brruncnenus mo ypaBHEHHUSIM XUMHYECKOU

36 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 11O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WJIA MMPOJTYKTOB PEAKIINH

37 O0o01IeHre U cucTeMaTu3alus 3HaHu|

38 Kontponpnas padora Ne 1 o Teme




"BemectBa 1 XuMHuecKue peakiuu'

39 Bo3nyx — cmecsk ra3os. [lonstue o razax.

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

41 rasa 1o U3B€CTHOMY €ro KOJIUYECTBY
BEIIECTBa, 00BEMY

42 OTHOCHTENIbHAS INIOTHOCTH Fa30B

43 Brramciaerns OTHOCUTEIBLHOM INIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTEIbHOM

42 MOJIEKYJIIPHON MacChl ra3000pa3HOTO
BEIIIECTBA 10 U3BECTHON OTHOCHUTCIBHOM
INIOTHOCTH
Brrunicnienus OTHOCUTENBHOM MOJIEKYISIPHON

45 MACCEHI T'a3a 10 U3BECTHOM OTHOCUTEIIFHOMI
IUIOTHOCTH

46 OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHYECKHUX PEaKIIHIX

47 Brruucnenust 00€MOB ra3oB 110 ypaBHEHHIO
XUMUYECKON peaKnn

48 Kucnopos — 3JIeMEHT M IPOCTOE BEILIECTBO

49 Oxcuabl

50 CnocoOsI oTy4YeHus KUCJIOPO/ia B
1a00paTOPUN U TPOMBIIIIIICHHOCTH
[IpakTuueckas padora Ne 3 o reme

51 "TTomyyeHue u coOupaHue KUCI0po/a,
M3Yy4Y€HUe ero cBOMcTB"

52 KpyroBopot kucnopoa B mpupojie




53

O30H — aJUIOTPONHAS MOJU(PHUKAIIHSA
KHCIIOpOa

54

55

56

57

TemnoBoit 3 pekT XuMUIeCKON peakIium,
TEPMOXHUMHUYECKHUE YPABHEHUS, IK30- U
SHIOTEPMUYECKUE PEAKIINH

Tomnupo. Ucnons3oBanue yIijs 1 METaHa B
Ka4yeCTBC TOIIJIMBA. 3al"pﬂ3HeHI/Ie BO3ayXxa.

Boruncnenus o ypaBHEHUSIM XUMHYECKOM
pEaKIuu: KOJIMYECTBa BEIIECTBA, 00bEMa,
MAacChl IO U3BECTHOMY KOJIUYECTBY
BellecTBa, 00bEMY, Macce peareHTOB WK
MPOJYKTOB PEAKIIUU

KonTponbnas pabota Ne 2 o teme "Bo3ayx.
Kucnopona. Oxcuasr"

58

59

BO)IOpOI[ — JJICMCHT U IMPOCTOC BCUICCTBO

Crioco0bI otyueHust BOA0poia B
71a00paTOpUu U MPOMBILIUIEHHOCTH

60

[IpakTuueckas pabora Ne 4 o teme
"[Monyuenue u cobupanue BOIOpPOa,
U3Yy4YEHHE €ro CBOUCTB"

61

62

63

Hcnons3oBanmne BOIOPO/Ia B KAUECTBE
TOIJINBA

ITonsaTue o kuciorax u consix. CoctaB
KHUCJIOT U coJeH

Brranciaenust 00n€Ma, KOJIUMYECTBA BELIECTBA

ra3a o U3BECTHOMY €ro KOJIMYECTBY
BEIIIECTBA UIIN 00BEMY

64

Brraucnenust 006€MOB ra3oB 10 YpaBHEHHIO




XMMHYECKON peaKkuu

65

Brruucienus mo ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MAacChI IO U3BECTHOMY KOJIMYECTBY
BEIeCTBa, 00BEMY, MacCe pEareHTOB WIH
MPOJIYKTOB PEAKIIUU

66

67

dusnyeckue ceoiictBa Boanl. Bonga B
pupojIe

AHanu3 ¥ CUHTE3 — METO/Ibl U3yUCHUS
cOCTaBa BOIBI

68
69

XUMHYECKHE CBOUCTBA BOAEI

CocTtaB oCHOBaHUH

70

71

72

73

74

PactBopsl. PacTBOpHMOCTB BeleCTB B BOJIE

Haceimiennpie 1 HeHACHIICHHEIE,
KOHLEHTPUPOBAHHBIE U pa30aBlIC€HHbIE
pacTBOpHI

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pPacTBOPOB: MaccoBas 1051 pACTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALUs

[IpakTuueckas pabora Ne 5 o teme
"IIpuroToBieHue pacTBOPOB C OIPEIEIEHHON
MacCOBOM J0JIEd pacTBOPEHHOTO
BeniecTBa. [ [puroToBienne pacTBOpoB C
OIPEIENEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOTO BellecTra

Borunicnenus ¢ UCTIONb30BaHUEM MTOHITHS
«MaccoBas A0 BEIIECTBA B PACTBOPE»

75

Brrancinenns ¢ ncmoiib30BaHNEM HOHSITHS




«MOJISIpHAsl KOHLEHTpaLuUs pacCTBOPEHHOTO
BEILIECTBA»

Ponb pacTBOpOB B IPUPOIE U KU3HU

76 yenoBeka. KpyroBopot Boibl B IpUpo/Ie

77 3arpsizHeHue npupoaHbix Boa. Oxpana u
OUYHMCTKA IPUPOJIHBIX BOI.
Brruncnenus ¢ ncnoiabp3oBaHueM rpauKkoB

78 PacTBOPUMOCTH JJISl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

79 BrrauciieHus ¢ HCIOIb30BAHUEM MTOHSATHS
«MaccoBasi OIS BEIIECTBA B PACTBOPE»
Brruncnenus ¢ HCTIOIb30BAaHUEM MTOHATHS

80 «MOJISIpHAs KOHILEHTPALUs PACTBOPEHHOTO
BEIIIECTBA»
Boruncnenus ¢ ucnonb3oBaHueM rpaduKoB

81 pPacTBOPUMOCTH AJIs1 PACUETOB
pPacTBOPUMOCTH BEIIECTB

82 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN

83 Konrponbnas pabora Ne 3 o Teme
"Bonmopoxa. Boxa. PactBopel. OcHoBanus"

84 Oxkcupsl: cocTaB, KnaccupuKaius,
TPUBUAJIbHBIE HA3BAHUS

85 [Tony4yeHne 1 XUMHYECKHE CBOMCTBA OKCHIIOB

86 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSAX U
KHCIIOPOJICOICPIKAIIUX KHCIOTaX

87 DuU3NYECKUE U XUMUYECKHE CBOMCTBA KUCTIOT

88 [Tonyuyenne kucnor

89 Krnaccudukanus ocHOBaHUH




90

[I1&noun, UX CBOKCTBA U CIIOCOOBI MOTYYECHUS

91

92

HepacTBoprMbIe OCHOBaHHMS, HX CBOWCTBA U
CIOCOOBI IIOJTyUEHUs

[Tonsitre 06 aM(OTEpHBIX THIPOKCHUIAX:

XUMHYECKHE CBOICTBA U MOJIy4YEHUE.
[IpruMeHeHne BaKHEUIINX OCHOBAHUH

93

Counu: cocraB, kinaccuukanus,
TPUBHUAJIbHBIC Ha3BaHUS

94

95

dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conen

I'eneTnyeckas cBs3b MEKAY KilaCcCaMU
HCOPIraHUYCCKUX COCI[I/IHeHI/Iﬁ

96

[IpakTuueckas padora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCMC
«OCHOBHBIE KJIaCChI HEOPTaHUIECKUX
COCITMHEHU I

97

Brruncnenus no ypaBHEHHUSIM XUMHYECKOU
peaKIK: KOJIMYECTBA BEIIECTBA, 00BbEMA,
MAaccChl 110 U3BECTHOMY KOJIMYECTBY
BeIleCTBa, 00BEMY, Macce peareHTOB WiIn
IIPOJIYKTOB PEAKLIUU

98

BI)I'-H/ICJ'IGHI/UI MacCChbI HpOJIYKTa peaKHI/II/I 10
U3BECTHOU Macce OJTHOTO U3 UCXOIHBIX
BEILIECTB, B35TOTO B BUJIE PaCTBOPA,
COJIEpKAIIEero ONpeaeIEéHHYI0 MaCCOBYIO
JIOJIO pAaCTBOPEHHOTO BELIECTBA

99

KonTponbnas padota Ne 4 o reme
"OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX




coequueHu"

[IepBble NOMBITKU KJIACCH(PUKALIUU

100
XUMHUYECKHX 3JIEMEHTOB

101 [TonsiTHE O TpyMITax CXOIHBIX AJIEMEHTOB

102 DJeMeHTHI, KOTOpbIe 00pa3yIoT aMm(oTepHbIe
OKCHJIBI ¥l TUAPOKCHUIBI

103 [lepuoanueckuit 3akoH. OTKpBITHE
[Tepuoanyeckoro 3akoHa
KopoTkoneproanas ¥ JUIMHHOTIEPUOIHAS

104 dbopmsl [Tepuoanueckoi cuCTeMbl
XuMHU4ecKkux 3neMeHToB .M. Menneneesa

105 [lepuonsr u TpymmbI

106 OCHOBHBIE CBEJICHUSI O CTPOCHUHU aTOMOB

107 CocTaB aTOMHBIX SAEp

108 M30TOMBI KaK pa3HOBUIHOCTH aTOMOB
XUMHUYECKOT'0 3JIEMEHTa

109 ONEKTPOHBI

110 OneKTpoHHas OpOUTaIb

111 OHepreTuyecKre ypoBHU U NMOAYPOBHU
atoma; s-, p-, d-opburanu

112 ONEeKTPOHHbIE KOH(UTYpAIUH U AIEKTPOHHO-
rpaduueckue GopMyJibl aTOMOB
CrtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMHYECKHUX 3JIEMEHTOB
ITepuoanueckoii cucremsl [I.1. Menneneena

114 3aKOHOMEPHOCTH U3MEHEHUS paguyca

aTOMOB XUMHUYCCKHUX 3JICMCHTOB,




METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB
0 TPyIIaM U Iepruoaam

M3MeHenne cBOMCTB COEMUHEHUN

115 XMMHYECKHUX 3JIEMEHTOB B IIEPUOJIAX U
rpymnmnax
XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA I10

116 ero noyioxkeHuto B [leproaunyeckoit cucreme
.. Menneneena
3nauenue [leproaudeckoro 3akoHa u

117 [Tepronueckoi CHCTEMbl XHMHUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHUS HAYKH U IPAKTHKU

118 DIEKTPOOTPUIIATEIIBHOCTh XUMUICCKUX
3JIEMEHTOB

119 KoBasienTHas nossipHas CBA3b

120 KoBasieHTHast HEMOJIsIpHAs CBS3b

121 Honnag cBs3b

122 DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI
BEILIECTB

123 Kpucrannuyeckue u aMmop@Hbie BelecTBa

124 TUMbl KPUCTATTHUECKUX PEHIETOK U UX
XapaKTePUCTUKU
[TprunHB MHOTOOOpA3Us BEIIECTB,

125 3aBHCUMOCTH CBOMCTB BEIIISCTB OT COCTaBa U
CTpOECHUS

126 CreneHb OKHUCIIEHUS

127 OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU

128 XUMHUUYECKHE dIIEMEHTHI — OKUCIUTEIN U

BOCCTaHOBHUTCIIN




CocraBiieHU€ ypaBHEHUN OKUCITUTEIBHO-

129 BOCCTAHOBUTEJIBHBIX PEAKIIHIA, METO 1
3JIEKTPOHHOTO OasaHca
Brruucnenus 1o ypaBHEHUSIM XUMUYECKOU
peaKIiu: KOJIUYecTBa BEIIECTBa, 00bEMA,

130 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BellecTBa, 00bEMY, Macce peareHToB WK
MPOIYKTOB PEaKIuu
Brpruncnenus npocrenieid MoJIEKYyJISIPHON

131 (dopMyIIBI BemeCcTBa M0 N3BECTHBIM 1
MacCOBBIM JIOJISIM DJIEMEHTOB

132 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

133 Kontponbnas paborta Ne 5 o reme 1
"Ctpoenune aroma. XuMU4eckas cBs3p"

134 PesepBHblIii ypok 1

135 Pe3zepBHbIil ypok

136 PeseprHbIit ypok

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoxa Bcero Kontpoabusie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?al;OBaTeJIbele
padoThI padoThI pecypes:
1 CtpoeHue aToMOB 1
[TocnenoBarenbHOCTh 3aMI0IHEHUS
2 JNEKTPOHHBIX OPOUTAICH ATOMOB MaJIBIX 1
MIEPUOJIOB
3 OCOoOEHHOCTH 3aIIOJTHEHUS HIIEKTPOHHBIX 1
opOuTaneil aToMOB OOJIBIINX IEPHUOJIOB
CreneHb OKUCIEHUS U BAJICHTHOCTD
5 Buapl xumuueckoit cBA3u
OOMEHHBIHN ¥ TOHOPHO-AKIIETTOPHBIH
6 MEeXaHM3M 00pa30BaHUs KOBAJICHTHON 1
CBA3U. MexXMOIEeKyIsIpHbIE
B3aUMOJIEVCTBHUS
THUIBI KPUCTAIIINYECKUX PELIETOK,
7 0COOEHHOCTH CTPOCHMSI KPHCTAIITNUYECKUX 1
pemeToK
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIIA
8 KPUCTAJUTMYECKOM PEIIETKH U BUAA 1
XUMUYECKOH CBS3U
9 Kiaccudukanmss XuMruaecKux peakiiufi mo 1
pPa3IUYHBIM MPU3HAKAM
10 DHepreTuka XUMUYECKUX PEAKIIUMN. 1

TennoBo# 3 PexT XUMUIECKON peaKInu




11

3akoH ['ecca 1 ero ciaeacTBus

12

BbrurciieHus mo TepMOXHUMHUYECKOMY
YPaBHEHHIO PEaKIIUU: TEIIOBOTO 3 dekTa
XUMUYECKON PEAKLUU 10 KOJIMYECTBY
BEIIIECTBA, MACCE UIIH 00BEMY
pOpEearupoBaBIICro HiIH
00pa3oBaBIIErOCs BEIIECTBA

13

14

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

15

@akTOpPBI, BIUAIOIINE HA CKOPOCTh
XMMHYECKON peaKIH

16

17

18

ITonsATHE O XUMHYECKOM paBHOBCCHUH,
npuHuun Jle Hlarense

CDaKTOpr, BJIMAOIIKUEC HA COCTOAHUC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/Ie BO3MOXXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B
PA3JIMYHBIX YCIIOBUAX

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

19

BaxHbIe OKMCIIUTEIIN B BOCCTAHOBUTEIIH.
HepMaHr aHaT KaJlusia

20

CBolicTBa MPOCTHIX BEIIECTB — METAJIOB
¥ HEMETAJJIOB, KHCJIOT B COJIEH — B CBETE
MPEACTABICHUI 00 OKUCITUTETHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUAX




[Tpaktuyeckas padora Ne 1. Pemenue
HKCTIEPUMEHTANIBHBIX 337124 [0 TEMe

21 «OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE
peaxumn»
Kontponsnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKHX peaKLuii»

93 PacTBOpeHune kak (GU3NKO-XUMHUECKUI
rporecc

24 DNEeKTPOIUTHI U HEAIEKTPOJIUTHI

25 Teopust 3neKTPOIUTUUECKOHN TUCCOLMALINN

26 HonHoe npou3BeicHnEe BOIBI.
Bopopoanslii nokasarenb

97 DNEeKTPOIUTHYECKAS AUCCOLUALINS KUCIIOT,
OCHOBaHUU U coJiel

28 Peakuuu nonHoro ooMeHa
CBOICTBA KHCIOT, OCHOBAaHUH H COJICH B

29 CBETe MpecTaBleHut 00
ANEKTPOINTUYECKON TUCCOLUALIUU

30 KavecTBeHHBIE peakiiuy Ha MOHBI
ITpakTryeckas pabora Ne 2. Pemenue

31 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«ONEKTPOIUTUYECKAas TUCCOLIMALINSDY

32 I'mnponus conent

33 Honnblie ypaBHEHUSI THIPOTIU3A CONCH
ITpakTuyeckas padora Ne 3. Pemenue

34 HKCHEPUMEHTAIbHBIX 337124 110 TeME

«I'maponus coneinn




BrrunciaeHus Macchl MpoaAyKTa pC€aklunu 1o
H3BECTHOM Macce OJHOI'O U3 MCXOJHBIX

35 BEILIECTB, B3STOTO B BUJIC PAaCTBOPA,
COJIep>Kallero onpeneaéHHyo
KOHIIEHTPALIMIO PACTBOPEHHOTO BELIECTBA
Kontponsnas padora Ne 2 o teme

36 "DNEKTPOTUTHYCCKAS TUCCOIUAITUS.
XHUMUYECKUE peakiiuu B pacTBopax"

37 OO01mas xapakTeprcTHKa HEMETaNIOB

38 OO01as xapaKTeprCTHUKa FaIOr€HOB

39 XHUMHUYECKUE CBOKCTBA IaJIOT€HOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

40 XinopoBoaopoa. ConsiHasi KUCIIOTa
[IpakTuueckas padbora Ne 4 o Teme

41 "[lTonyuyeHue CONSTHOM KUCIIOThI, U3y4YECHHE
e€ cBoiicTB"

42 [ToHsITHE O KUCIOPOACOIEPHKALIUX
KHCIIOTaX XJIOpa M UX COJISIX
Boruncnenus mo ypaBHEHUSIM XUMHYECKUX

43 peaKIuii, eCIIu OJUH MX PEarcHTOB JaH B
M30BITKE

44 Baxuerimme coeMHEHUS XJI0pa U UX
HAX0XJICHUE B IPUPOJIE

45 OO6mrast xapakTeprucTrKa 3J1eMeHTOB VIA-
TPYTIIIBI

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

47 CepoBoaopo, ctpoenne, (pu3nuecKue u




XMMHYECKUE CBOUCTBA

48 Oxcupl cepbl

49 CepHucras KUci0Ta U €€ CoJIu.

50 CepHas KUCIIOTa B €€ COITU

51 [IpoMbllIEHHOE TTOTYYE€HUE CEPHOI
KHUCJIOTBI
HaxoxneHue cepsl U €€ COeAMHEHUN B

52 pupoIe. XUMUIECKOE 3arps3HEHHE
OKpY>KalOIIEH Cpelibl COETUHEHUSIMU CEPbI
BprunciieHus: Macchl IPOIyKTa PEaKI|y M0

53 M3BECTHON MaccoBO# (00BbEMHOIN) oJie
(%) ero BbIXOAA OT TEOPETUUYECKHU
BO3MOYKHOTO
Brruucnenus MmaccoBoit (00bEMHOM) 105IH

54 (%) BBIXO/Aa MPOTYKTA PEAKIIHH 10
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOIYKTa PEaKIIUN

55 OO01mas xapakTepucTUKa SJ1eMeHTOB VA -
TPYIIIBI

56 A30T, pacipoCTpaHEeHUE B MPHUPO/IE,
¢bu3nuecKkre U XuMUYecKre CBOMCTBA

57 AMMUaK, ero GU3HIECKUe ¥ XUMUICCKHE
CBOMCTBA

58 Conu ammoHUS
[IpakTuueckas pabora Ne 5 o Teme

59 "[lonyyeHne ammuaka, H3y4eHue ero
cBOMCTB"

60 Oxcunsr azota (1, 11, 111, IV, V)




61

Asotucras kuciaora. A30THasI KUCIIOTa

62

63

[IpoMpblIeHHOE TTOTyYeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPY’Kalolei cpeabl
COCTMHEHUSIMH a30Ta

64

dochop, ammoTpornHbie MOTUPUKAINN
dbocdopa

65

66

67

Oxcunst pocdopa (111, V) u pochopras
KHCJIOTa

[ToHsATHE O MHUHEPATBHBIX yIOOPCHUSX.
3arpsi3HEHUE MPUPOTHBIX BOAOEMOB
COCTMHEHMAMU a30Ta U Gocdopa
Yriepon, ero aJutIoTPOITHbIE MOAU(PUKAIIAN
U CBOMCTBaA

68

Oxkcunpl yriaepojaa, ux GU3ndecKue u
XAMUYECKHE CBOMCTBA. DKOJIOTHUSCKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM
yriepona (IV)

69

70

[IpakTuueckue padotsl Ne 6 o Teme
"[lonyuenue oxcuaa yraepoaa (IV) u
M3y4YeHHUe ero CBOMcTB"

YroapHasg KUCIIOTa U €€ COJIN

71

[TepBoHavabHBIC TOHATHUS 00
OPraHMYeCKHUX BEIIECTBAX KaK O
COEAMHEHMSX YIIepoaa

72

[IpupoIHBIE UICTOYHUKH YIJIEBOJIOPOJOB U
UX pOJIb B OBITY U IPOMBIIIJIEHHOCTH




73

[TousiTHe 0 OMOJIOrMYECKH BaXKHBIX
OPraHN4Y€CKUX BEIICCTBAX — XKHUpax,
Oenkax u yYriaeBogax

74

75

76

Kpemnuuid, ero ¢puzndeckne 1 XUMHYECKUE
CBOMCTBA

Oxkcun kpemuus (IV), kpeMHueBas
KHCJIOTA, CHITUKATHI

bop. bopHas kucnora

77

[IpaxTnueckas padora Ne7. Pemenue
AKCIEPUMEHTAIIbHBIX 3a71a4 110 TEME
«Baxnaenne HeMeTaliIbl ¥ UX
COCIMHEHMSY

78

Boruncnenust maccol (00b€Ma; H.Y.)
IIPOYKTA peaklMy 110 JaHHOW Macce
(00BEMY) UCXOIHOTO BEIIIECTBA,
COJIepIKAIIETO ONPENCIEHHYI0 MaCCOBYIO
JIOJTEO TIPUMECEH

79

80

81

KontponbHas padora Ne 3 o teme
«Baxnenmue HeMeTaIbl U UX
COETUHEHUSI.

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

Mertannsl A- u b-rpynn

82

Mertannndeckast CBSI3b M METaJUIMYECKast
KpHUCTaJIn4ecKas peméTka. 3aBUCUMOCTb
(bU3MYECKUX CBOWCTB METAIJIOB OT
CTPOEHHS KPUCTAJIIOB




83

O0LIMe XUMAYECKUE CBOMCTBA METAJLIOB

OO6mmue crmocoOb! MOTYYEHUsT METaJLIOB,

84
Metautyprusi. CrijiaBbl
DNIEKTPOJIM3 PACIIABOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CIIOCOOOB TOJTyYCHHUSI
METAJIJI0B

86 Brrurcnenus mo ypaBHEHUSIM dJIEKTPOITU3a
pacIuIaBoB M pacTBOPOB BEIIECTB

87 [TonsiTHE O KOPPO3UM METAIIOB
BrrunciieHus coctaBa cMecel ¢

88 WCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUH

89 Pazmuunble TUIBI BEIYMCIICHUHN 110
YPaBHCHHUSIM XUMHUYCCKHUX PEaKIIHMA

90 Mertamner A-rpynm. Llenodynbie MeTamibt

91 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAIIJIOB

92 Oxcupl U TUIPOKCHIBI HATPUS U Kalust

93 [llenoyHO3eMEIBHBIC METAJLIBI

94 Baxneimme coeTMHESHUS KaJIBITHS,
CBOMCTBA, IPUMEHEHUE

o5 JKEcTKOCTh BOMBI U CIIOCOOBI €€
yCTpaHEHUs
IIpakTruyeckas pabora Ne 8 o Teme

96 "XécTKkoCTh BOJBI K METOJHI &€

yCTpaHEeHUs"

97

AFOMUHAN




AMpoTepHBIE CBOIICTBA OKCHJIA U

%8 THJIPOKCUIA AIFOMUHUS

99 OO01mmas xapakTepucThKa MEeTauioB b-
rpyni (TOOOYHBIX TOATPYIIIT)

100 IlepBoHauyabHbIE IPEACTABICHUS O
KOMIUIEKCHBIX COEIMHEHUSAX

101 Menp u cepedpo

102 IIpencraBinenus 00 aMMHaYHbIX
KOMILIEKCax cepedpa u Meau

103 Huak

104 AmdoTepHbIe CBOWCTBA OKCHA U
THJIPOKCH/IA IITHKA

105 XKeneso

106 Oxcupl, TUIPOKCH B U conu xene3a (1) u
xenesa (111)

107 UYyryH u cTanp — CIUIaBBI JKele3a
ITpakTuyeckas padora Ne 9. Pemenue

108 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«BaxkHeiime MeTauibl U UX COEJUHEHUS
Brruucnenus cocraBa cmecen ¢

109 WCTIOJIH30BAHUEM PEIICHHS CUCTEM
ypaBHEHUN

110 PaznuyHble TUTIBI BBIYUCIEHUN O
YpaBHEHHSIM XHMHYECKUX PEaKITHii

111 Kontponsnas padora Ne 4 o teme
«BaxkHeiinme MeTauIbl U UX COSTUHEHUS

112 be3onacHoe ncnoap30BaHUE BEMIECTB U

XUMHYECKHUX PeaKlHii B ObITY




113

HoBbie maTepualibl 1 TEXHOJIOTHUH.
[TpuHIUIIBI «3€TEHON XUMUK)

114

115

XuMus 1 310pOBbE

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAOIICH
cpensl. [lonsitue o npeaensHO TOMYCTUMOIM
koHnentpanuu Bemects (I1/1K)

116

DKOJOTUYECKHE MPOOIIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMU YTJIepoJa, a30Ta, CEephl,
TSDKENBIX MeTaioB.Poib XxumMuu B
PEIICHUH YKOJIOTHYECKUX MPoOIeM

117

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

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX JIEMEHTOB U UX COCMHEHUI
B MIEPHOIaX U TPYIIIIax

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

Krnaccudukanus XuMHUECKUX peakIuii Mo
Pa3IUYHBIM MPU3HAKAM

121

[Iporuo3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX TTPEBPAILICHUN B
Pa3IMYHBIX YCIOBHIX HA OCHOBE
MPEICTABICHU XUMHUYECKONH KHHETUKU U
TEPMOJIMHAMUKH.

122

XUMHUYECKUE PEAKIIUU B PACTBOPAX.
I'upponus conen




CBolicTBa KMCJIOT, OCHOBAHHI U COJICH B

123 CBETE IMPEICTaBICHUI 00 1
ANEKTPOIIUTUYECKON TUCCOLUALIUU

124 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1
peakiuu. DIEKTPOIU3.
[IpakTrueckas padora Ne 10. Pemenue

125 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 1
«XMMHYECKHE PEAKIIHI
[IpakTrueckas padorta Ne 11. Pemenne

126 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 1
«MeTtanbl, HEMETaIJIbl U UX COCIUHEHUS

127 PesepBHbIil ypok 1

128 PesepBHbIil ypok 1

129 PesepBHbIil ypok 1

130 PesepBHbliil ypok 1

131 PesepBHbIi1 ypok 1

132 PesepBHbIil ypok 1

133 PesepBHbIi1 ypok 1

134 PesepBHbIil ypok 1

135 PesepBHbIi1 ypok 1

136 PesepBHbIit ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA30OBATEJLHOM [TIPOT'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «llepBoHaYanbHBIE XUMUYECKUE TIOHATHUS
PACKpBIBATh CMBICI OCHOBHBIX XMMMYECKHX IOHATUH: aToOM, MOJIEKYIa,
XUMHUYECKHHM 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOJHOPOAHAsA), BaJIEHTHOCTb, OTHOCUTENbHAsI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEILECTBa, MOJb, MOJIApHas Macca,
1.1 MaccoBas JI0JIsl XUMUYECKOTO JIEMEHTa B COCAMHEHUU, MOJISIPHBIA 00BEM,
XUMHAYECKast peakius, KiIacCU(UKAIUs PpeaKiuil: peakuu COCTUHCHUS,
pEeaKIMK Pa3JIOKEHHS, PEaKIMH 3aMEIICHHs, PEaKIuu OOMEHa, 9K30- U
OHJIOTEPMHUUYECKUE pEeaKIHuH, TEeIIoBo d(pdeKkT peakiuu, pacTBop,
MaccoBas J10J1s BelllecTBa (IPOLIEHTHAs! KOHIEHTpAalKs) B pacTBOpe
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMMUYECKHUX MOHSATHM U
' IPUMEHSTH 3T MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBpALLEHUN
13 UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJISi COCTaBJIEHUS! ()OPMYJI BELLIECTB
' Y YPaBHEHUN XMMHUYECKUX pEaKIUi
14 PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA
' cocTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOraipo
1.5 OTpEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJaccu(uIUpoBaTh XUMHYECKHE peakiuu (0 YHUCIy M  COCTaBy
' YUYacCTBYIOLIMX B PEaKIH BELIECTB, 10 TEMI0BOMY 3P PeEKTy)
1.7 BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
18 BBIUUCIIATH MAacCOBYIO JOJNI0O XHMHYECKOTO »JJIeMEeHTa 10 ¢opmyIe
' COEIMHEHHS,
1.9 BBIUKCIISTH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 OPUMEHATh E€CTeCTBEHHOHAYYHbIE METO/bl TO3HAHUS — HaOJIOJCHHE,
' U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (peasIbHbII U MBICIIEHHBIH )
2 [To Teme: «BaxHelne NpeCcTaBUTENN HEOPTAHNYECKUX BELIECTB)
21 pacKpbIBaTh CMBICT OCHOBHBIX XMMHMUYECKHUX TMOHSATUH: OKCHJ, KHCIIOTa,
' OCHOBAHHE, COJIb
59 ONpEACNATh INPUHAMISKHOCTh BEUIECTB K  ONPENEIEHHOMY  Kiaccy
' CoeIMHEHHH 1Mo GpopMyIam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
54 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOICTBA BEILECTB

pa3IMYHBIX KJIAcCOB, MOATBEPKIasi OMUCaHHE MPUMEPAMU MOJIEKYISIPHBIX




YPaBHEHUN COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLUU

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUs XUMHYECKUX IIPEBPAIlCHU B
Pa3INYHBIX yCIOBUIX

CJIeZIOBaTh MPaBUIIaM I10JIb30BaHUSI XUMUYECKOH MOCYI0M U 1a00paTOPHBIM
o0OpyIOBaHMEM, a TakXKe IMpaBwiaM oOOpamieHus C BeUIeCTBaMH B
COOTBETCTBUM C HWHCTPYKIHMSMH 1O  BBINIOJHEHUIO JIa0OPaTOPHBIX
XUMHUYECKHUX OMBITOB IO TOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa M KHCIIOpOja), MPUTOTOBICHHIO PACTBOPOB C OINPEAEIEHHOM
MacCOBOM JI0JIEM PacTBOPEHHOI'O BEILECTBA, IUIAHUPOBATH U IIPOBOJIUTH
XUMHUYECKHE HKCIEPUMEHTHINIO PACIO3HABAHUIO PACTBOPOB IWIEJIOYEH U
KHCJIOT C IIOMOIIbIO MHIMKATOPOB (JIaKMyC, peHoITanenH, METUIOPAHXK U

Ipyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMHUYECKON pEeaKIuu

ITo teme: «llepuoanueckuii 3akoH u llepuoanyeckas cucteMa XUMHUYECKUX
snemeHToB JI. M. MenneneeBa. CTtpoeHHe aTOMOB. XHMMHUYECKas CBA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUM

PaCKpbIBaThb CMBICJI OCHOBHBIX XHMHUYCCKUX TTOHATHH: AP0  aToMma,
BHGKTpOHHHﬁ clIon aToMa, aTOMHasa Op6I/ITaJ'IB, paanyc atoMa, XUMHUYICCKad
CBA3b, IoJsipHasi u HCTIOJIIPpHAA KOBAaJICHTHasd CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, HMOHHAA CBA3b, HOH, KAaTHOH, aHHOH, CTCIICHb
OKHCJICHHUA

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHNUYCCKUEC SJICMCHTHI

3.3

OMHUCBHIBATh W XapakTepu3oBaTh Tabmuunyro Gopmy Ilepuonnueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3jinyaTb TOHATUS  «TJIaBHas
noarpynna (Arpynmna)» u «nobounas noarpynmna (brpymnma)», «mansie» u
«OobIINe) MePUOIbI

3.4

3.5

3.6

packpsiBaTh  cMbica  Ilepuogmueckoro 3axkona .M. Menneneea:
JIEMOHCTPUPOBAaTh IMOHUMAaHUE TMEPHOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XMMHYECKHUX JIEMEHTOB OT MX MOJIOkKeHU B [lepnoanyeckoii cucreme

COOTHOCHUTH 0003HaueHUsl, KOTOpble UMetoTcst B Tabnuue «lleproanueckas
cuctemMa XuMuueckux oaeMeHToB JI.MI. MeHneneeBa» ¢ 4HCIOBBIMHU
XapaKTEpUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB U
3aps  sapa, oOOIlee YHCIO DJIEKTPOHOBU  paclpesieieHue HX 10
3JIEKTPOHHBIM CJIOSIM)

ONpeaACIAATh CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCOAUHCHUAX

3.7

9 KITIACC

OTMpEeNeNsiTh BHUJ XHUMHYECKOW CBS3M (KOBAJIGHTHAass W  HWOHHAs)B
HEOPraHUYECKUX COCTMHEHUSX



Kon
NpoBepsieMoOro
pe3yabTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

IIo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

pacKpbpIBaTh  CMBICI ~ OCHOBHBIX XMMHYECKUX IOHATHI:  pacTBOD,
ANEKTPOIUTHI, HEATNEKTPOIUTHI, JIEKTPOJIUTHYECKAS JUCCOLUMALIMS, PEAKIIUU
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOE paBHOBEcHE, OOpaTHMbIE U
HEOOpaTUMblE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHNS,
aM(pOTEpHOCTh, XMMHYECKAsl CBSI3b (KOBAJICHTHAS, HOHHASI, METAJUTHYECKAs),
KpUCTAJUIMYECKas PelIETKa, CILUIaBbl, CKOPOCTh XUMUYECKON PEaKLUU

1.2

1.3

14

HIUIIOCTPUPOBATL  B3aUMOCBA3b  OCHOBHBIX XHMMHUYCCKHX MOHATHH U
IMPUMCHSATDH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaHICHI/Iﬁ

COCTAaBJIATh ~ YPaBHEHHS  AJICKTPOJUTUYCCKOH  JIUCCOLMUAIMM  KHCJIOT,
HIEJI0YeH U COJICH, MOJHBIC M COKPANIEHHBIC YPAaBHEHHS PEAKIMii HOHHOTO
oOmeHa

PaCKpbIBATh CYHUIHOCTDb OKHUCINUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OanaHca 3THUX peaKL[I/Iﬁ

1.5

2.1

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOMN pPEaKIINU

IIo Temam: «Hemeramnbel W HUX coeauHEHHsS» MW «MeTaniabl U HUX
COCIUHCHU A

XapakTEepU30BaTh (OMUCHIBATh) OOIMME M CrenupuuecKkue XUMUYECKUE
CBOMCTBAa TMPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKJIas ONUCAHUE
npuMepamMu MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHM COOTBETCTBYIOUIUX
XUMUYECKUX PEaKIni

2.2

COCTaBJIATb YPAaBHCHUA peaKHI/Iﬁ, MNOATBCPKAAIOIINX CYHIECTBOBAHUNEC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHX TMPEBPAMICHUNA B Pa3IMYHBIX
YCIIOBHSIX

CJIeZIoBaTh NMPaBUJIaM I0JIb30BAaHUS XUMUYECKOM MOocy10i 1 1a00paTOpHBIM
o0opyIoBaHHEM, a TakXke IMpaBujiaM oOOpalleHus C BeUIeCTBaMH B
COOTBETCTBUM C HHCTPYKIMSIMH MO  BBIMOJIHEHUIO J1abOpaTOPHBIX
XUMUYECKHUX OIBITOB IO MOJYYEHUIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIoro rasa)

MPOBOANTH PEAKIIUH, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM IMYyTEM XJIOPUA-, OpPOMHUI, HOIHI,
kapOoHat, docdar, cunaukar, cyiabhaT, THAPOKCUIUOHBI, KATHOHBI
aMMOHHSI, WOHBI HM3yYEHHBIX METAJUIOB, TPUCYTCTBYIONIUE B BOJIHBIX
pacTBOpax HEOPTaHHMUECKHUX BEIICCTB

ITo Teme: «XuMHS 1 OKpyIKaroLas cpeaa»

3.1

pacKkpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnonsatui: IIJIK Bemecta;




KOpPPO3Hs METAJIOB

3.2

MPUMEHSTh OCHOBHBIE ONEpPAllUU MBICIUTEIBHON ACSITETbHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISIBIIEHUE TPUYHMHHO-
CJICICTBEHHBIX CBSI3€M — ISl U3YYCHHSI CBOWCTB BEIIECTB M XUMHYECKHX
peakIuii; eCTECTBEHHOHAyYHbIE METOJbI TIO3HAaHHS — HaAOIIOJIEHUE,
U3MEpPEHHE, MOJCIUPOBAHUE, IKCTIEPUMEHT (PeasIbHBIA U MBICIICHHBIN )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT CO/ieP:KAHUS

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

11

1.2

[Ipenmer xumun. Poiap XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cCUCTeMe Hayk. Tena u
BellecTBa. Gu3nuecKknue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB
Ilonatue o MeTomax MHO3HAaHHMS B XMMHUH. YHCThle BemiectBa U cMmecH. CIocoOBI
pasneneHus cMecei

1.3

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

1.4

1.5

1.6

XumMuueckas Q)opMyna. BajeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenpHas aToMHas Macca. OTHOCHTCIbHAsS
MOJICKYJIsIpHad Macca. MaccoBas g0/l XUMHYECKOro 3JIEMCHTA B COCAUHCHUU

KomnuecTBo BemecTtBa. Moabs. MonspHas Macca. BzanMocBs3b KOJIMYECTBa, MAacChl U
yHuclia CTPYKTYPHBIX €IWHUI] BemlecTBa. Pacu€rsl mo ¢opMyliaM XUMHYECKUX
COCTUHEHUN

du3nYecKrue U XMMHUUYECKHE SIBJICHUS. XMMHUUYECKas peakiusa U e MpU3HaKu. 3aKOH
COXPaHEHHUs MACChl BEIIECTB. XuMuueckue ypaBHeHus. Knaccuduxamms XuMudeckux
peakuuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEIIeHHs, 0OMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHWMHYECKOW MOCYJIOM, C MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOpaleHus ¢ 1abopaTOpHbIM 000pYI0BAHUEM,
U3y4YeHHEe U OmnMcaHue (PU3MYECKHX CBOICTB 00Opa3lloB HEOPraHWYECKHUX BEIIECTB,
HaOmoieHne Qu3nveckux (MIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHHE caxapa B
CTYTNIKe, KWIIEHHE U KOHJEHCAIUS BOJbI) M XUMHYECKUX (TOPEHHE CBEYH,
MpPOKaIMBaHWE MEIHON MPOBOJIOKH, B3aMMOJCHUCTBUE MeNla C KHUCIOTOM) SBICHUH,
HaOJlOJIeHUe W ONHCaHWE NPU3HAKOB MPOTEKAHUS XUMHUECKHUX PpeaKIMi
(paznoxenue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJOPUIOM Oapusl,
paznoxkenue tuapokcuna menu(ll) mpu HarpeBaHum, B3aMMOJEHCTBHE >Kele3a C
pactBopom comu menu(Il), m3yuenune crmocoOoB pazneneHusi cmeceid (C MOMOIIBIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWLIALMSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBapE€HHON CONM, HAOJIOJICHHE M ONMCAaHUE pPe3yJIbTaToB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHHE
MojieTieil MOJIeKy (IIapOCTEP>KHEBBIX )

2.1

Baxwuelinme npeactaBuTeNn HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech rasos. Coctas Bo3ayxa. Kuciopoa — 31€MeHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucimopojaa B nmpupojie, Gu3HIecKue U XMMHUIECKHE CBOMCTBA (peaKInu
ropenusi). Oxcunpl. Ilpumenenune kucnopoga. CrnocoObl MONMy4YeHHUsS KHCIOpoAa B
naboparopun M TpoMbIlIeHHOCTH. KpyroBopor kucinopoga B mpupoge. O30H —




AJUIOTPOMHAS MOIU(PHUKAIMS KUCIOPOAA

2.2

2.3

2.4

TertoBoit 3GGEKT XUMHUECKOH PEeaKlnu, TEPMOXUMHUYCCKUE YPaBHECHUs, 9K30- U
SHIOTCPMHUCCKUE peaKiMh. TOIJIMBO: yrojiib W MeETaH. 3arpsA3HEHHE BO3/yXa,
yCHJIEHUE TApHUKOBOTO 3 dekTa, pa3pyiieHrne 030HOBOTO CIIOS

Bomopon — snemeHT W mpocTtoe BemecTBo. HaxoxkaeHue Boaopona B IPHUPOJIE,
(bU3UYECKHe U XMMHUYECKHE CBOMCTBA, TPUMEHEHHNE, CIIOCOOBI MoyueHus. KucioTer u
coli

Mounsipabiii 00bEM ra3oB. Pacu€rhl 1o XUMUYECKUM ypaBHEHUSIM

2.5

®dusnueckue cBoiicTBa BoAbl. Boja kak pactBopurens. PactBopel. HacelnieHHbie u
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BewecTB B Boje. MaccoBas n1oust
BELIECTBA B pacTBOpe. XUMHUYECKHE cBOWcTBA BoAbl. OcHOBaHusA. Posib pacTBOpoB B
IpPUPOAE M B JKU3HM ueioBeka. KpyroBopoT BOJbl B MpUpPOAE. 3arpsA3HEHHE
IPUPOAHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kiaccudukarus OKCHI0B:
coneoOpa3ymomue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEepHBIE) W HecoJieoOpa3yromniue.
Homenkiatypa okcuoB. @u3nueckre 1 XMMUYECKHE CBOMCTBA OKCUIOB. [Toryuenue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: WIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBaHuii. DU3WYECKME W XHMHUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHMI

Kucnorsl. Knaccuduxauusa xucnor. Howmenkmarypa kucinor. Pusundeckue Hu
XUMUYECKHE CBoMcTBa Kucior. Psax axkruBHoctn MeramioB H.H. bekerosa.
ITonyuyenue xucior
Comu. Homenknarypa cosieli. @Pu3ndecKMe M XUMHYECKHE CBOMCTBA COJIEH.
ITonyuyenue conen

2.10

211

I'enermueckas CBA3b MCXKY KiIaCcCaMU HECOPTaHUYCCKUX COG}IHHGHI/Iﬁ

XUMUYECKUI SKCIIEPUMEHT: KaueCTBEHHOE OMpEENICHNEe COJAEpKAHUSI KUCIOPOJa B
BO3JlyXe, MOJy4YeHHe, COOMpaHue, paclio3HaBaHWE M HM3Y4YEHHE CBOMCTB KUCIOPOJA,
HaOIt0/IeHe B3aWMO/ICHUCTBHUS BEIIECTB ¢ KUCIOPOJOM M YCIOBUS BO3ZHUKHOBEHUS U
MpeKpalieHus roperns (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB M OTHCaHHE
UX CBOWCTB, IMOJIy4eHUE, COOMpaHNe, PacliO3HaBaHUE W U3yUSHHE CBOWCTB BOJOPOJIA
(ropenue), B3ammojencTBue Boaopoma ¢ okcugoMm  memau(Il)  (Bo3moxHO
WCIIOIB30BaHNUE BHUIEOMATEPHAIOB), HaOM0IeHHe 00pa3IoB BEIIECTB KOJTUYECTBOM |
MOJlb, HCCJIEIOBaHHE OCOOEHHOCTEW pACTBOPEHHsI BEIIECTB C  Pa3IHYHOM
pPacTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C OMpeNeIEHHOW MaccoBOW molei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHME BOJBI C MeTalUIaMH (HATpUEM U
KaJbllieM) (BO3MOXHO HCIIOJIb30BaHHE BHICOMATEPHAIIOB), ONMPEIEICHUE PAaCTBOPOB
KHCIOT H TWIeJoYed ¢ TIOMONIbI0 HMHIUKATOPOB, HCCIEOBaHUE 0Opa3IoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHWE WU3MEHEHUS OKPACKH
WHMKATOPOB B PACTBOpPAxX KHUCIOT M MICIIOYEH, W3YUCHHE B3aMMOJICHCTBHS OKCHJIA
menu(Il) ¢ pacTBOpOoM CEepHOM KHCIOTHI, KHCIOT C METaUIaMH, PEaKIHi
HEHTpaau3aluu, MOJyYeHWE HEpPacTBOPHUMBIX OCHOBAHUN, BBITECHEHHE OJHOTO




MeTajula JPYTruM U3 pacTBOpPA COJIM, PEIICHHE SKCIEPUMEHTAbHBIX 3a7ad MO TeMe
«BaxkHeumme KJ1acchl HEOPraHUYECKUX COCAUHECHUIN

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH U [lepuoanueckas cucteMa XMMU4ECKUX 3i1eMeHToB [1.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUUYecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU

IlepBble MOMBITKM KiIacCUPUKAMM XUMHUYECKMX 3JeMeHTOB. [loHsTHe O rpymmax
CXOJHBIX DJJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaJlIbl, IaJIOTCHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOpbIe O00pa3yloT aM(oTepHbIE OKCUABI |
TUJIPOKCH/IbI

[lepuonuueckuii 3akoH. Ilepuommueckass cucrema Xumudeckux siaeMeHtoB J[.U.
MenneneeBa. KoporkomepuoaHas W JaIuHHONEpUoaHAss ¢opmbl [lepuomnueckoit
cucrembl xumuueckux adsemeHtoB .M. Mengeneesa. Ilepuonsl u  rpynmsl.
Du3NUECKUil CMBICI TOPSAIKOBOTO HOMEpA, HOMEPOB MEPUO/Ia U TPYIIIIHI JIEMEHTA

Crpoenne atomoB. CoctaB aToMHbIX siaep. M3orombl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IMEepBhIX 20 XMMUYECKUX dJIeMEeHTOB [lepuoaudeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTUKa XUMHYECKOI'O JJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme /.M. Mennaeneena

3aKOHOMEPHOCTH  W3MEHEHUs  paauyca aTOMOB  XHMHMUYECKHX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO Tpynram U MepuojaM. 3HaYeHUe
[lepuonnueckoro 3akoHa u Ilepuonnueckold CUCTEMbl XMMHUYECKUX 3JIEMEHTOB IS
pa3BuTus HayKu U npakTtuku. .M. MenzaeneeB — yu€Hbli U IpaKJaHUH

Xumuyeckass  cBsi3b.  KoBaneHTHas  (mossipHas W HEMOJIIpHAsi)  CBS3b.
ONEeKTPOOTPULATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. VIOHHas CBS3b

3.6

3.7

Crenenp okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEILHEIC pCaKkuunu. HpOHCCCLI
OKHCJICHUS U BOCCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH

XUMHUECKUI HKCIEPUMEHT: U3yYeHHEe 00pa3lloB BEIIECTB METAIJIOB M HEMETAJUIOB,
B3aMMOJECICTBUE TMAPOKCUIA IMHKA C PaCTBOPaMM KHUCIIOT W ILIEN0YEH, IPOBEICHHE
OIIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPBI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUM
(ropeHue, peakliuy pa3iokKeHHsl, COeINHEHNUS )

9 KJTIACC

Kon
1

11

1.2

IIpoBepsieMblii 2JIEMEHT COAePKAHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucremMa XumMuueckux siemeHToB JI.H.
MenneneeBa. CTpoeHuHe aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XMMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KAJIUS, KAJIBLMA U UX COCIMHEHUN B
COOTBETCTBUU C MOJIOKEHHEM 3JIEMEHTOB B IlepHOIUUECKON CUCTEME U CTPOCHUEM

HUX aTOMOB

CTpOCHI/IC BEILIECTBA: BUALI XMMHUYECKOH CBSI3U. THIIBI KPpUCTATNINICCKUX pCIJ_IéTOK,




1.3

14

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM pEIIETKM U BHIA
xuMuyeckol cBsa3u. Kilaccudukauus M HOMEHKIATypa HEOPraHMYECKUX BEILECTB
(MexIyHapoJHasi ¥ TpUBHAJIbHAs1). XMMHUYECKUE CBOICTBA BEILIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanms XUMHYECKHX PEaKIHid 10 pa3Iu4yHBIM MpHU3HAKaM ([0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKIIUU BEIIECTB, IO TEIJIOBOMY 3P HEKTY, M0 U3MEHEHHIO
CTENEHEW OKHUCIEHUS XMMHYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajan3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKluu, TePMOXUMUYECKUE YpaBHEHUS.
[TonsiTve 0 CKOPOCTU XUMUYECKOM peakiuu

[lonsatue 006 oOpaTUMBIX W HEOOPATUMBIX XHMHYECKHX peakiusx. [loHsTtue o
TOMOTEHHBIX M TETEPOreHHbIX peakuuAx. IloHsATHE O XMMUYECKOM pPaBHOBECUU.
@DakTOoppl, BIHAKOLIME HA CKOPOCTb XHMHYECKOM peakUUuu U II0JIOXKCHUE
XUMHUYECKOIO0 PaBHOBECHS

1.5

OKHUCIINTEILHO-BOCCTAHOBHUTEIIHHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OaJlaHC OKHUCJIMTEILHO-
BOCCTAHOBUTEIbHOM  peakuuu.  CocTaBieHHWE  YpaBHEHUM  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI C UCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW NUCCOLMALMU. OJIEKTPOJIUTBl U HEDJIEKTPOIUTHI.
Karnonbl, aHnoHbl. MexaHHW3M JUCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BHIIAMH
xumuyeckon cBsizu. Crenenp auccouunanuu. CUIbHBIE W CJIA0BIE DJIEKTPOJIUTHI.
Peakuuu nonHOro oomeHa. Y ciaoBus IpoTeKaHUs peakliMii HOHHOTO OOMEHa, MOJIHbIE
Y COKpalléHHbIE MOHHBIE YpaBHEHHU peakiuil. CBONCTBA KUCIOT, OCHOBAHMI U COJIEi
B CBeTE MpEACTaBICHUN 00 DSIEKTPOTUTHUECKON muccoruanui. KadecTBeHHbIE
peakuuu Ha MoHbL. [IoHsATHE O THApOIN3E Coen

1.7

XHUMHUYECKUHN IKCIIEPUMEHT: 03HAKOMJIEHHE C MOJEISIMHA KPUCTAUIMYECKUX PEIETOK
HEOPraHMYECKUX BEUIECTB — METANIOB U HEMETAJUIOB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpHJa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTU CKOPOCTH XHMHYECKOMH
pEaKIMU OT BO3ACUCTBUS pa3IMYHbIX (DaKTOPOB; UCCIIEAOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpOIecca JAUCCOLUAIMHM KUCIIOT, Leoueil U coieil (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHATIOB); TPOBEJEHHE OIBITOB, HIUTIOCTPUPYIOLINX
NpPU3HAKW MPOTEKaHUsl peaklii HOHHOro oOMeHa (00pa3oBaHME OcajlKa, BbIACIECHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WUIIOCTPUPYIOIIMX TNPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakuuidl (TrOopeHHe, peakiuu pas3lIoKeHUs, COCIUHEHUS);
pacro3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX peakluid Ha
VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a]a4

2.1

Hemeramie! 1 ux COCIMHECHUA

OO6mas xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE
crenenn okucieHus. CTpoeHne W (U3NYECKHUE CBOWCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XHMHMUYECKHE CBOWCTBA Ha NpUMEpe XJopa (B3aMMOJEUCTBHE C
METaJUlaMHM, HEeMeTajllaMH, Iienodamu). XiiopoBojgopora. ConsiHas KuUCHOTa,
XMMHYECKHE CBOMCTBA, MOJYyYECHHUE, IPUMEHEHKE. [[eiicTBHE XJTopa U XJIOpOBOI0OPOAa
Ha OpraHu3M 4eJoBeKa. BaxHelne XJIopuasl U UX HAX0XKICHUE B IPUPOJIE

2.2

OO6mas xapakTepucTuka 31eMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS aTOMOB,




XapakTepHble cTerneHu OKucieHus. CTtpoeHue u (PU3MYECKHE CBOWCTBA IMPOCTHIX
BEIIECTB — KUCJIOPOJa U Cepbl. AJUIOTPOIHbIE MOAU(MUKALMU KUCIOPOAA U CEpBHI.
XuMmuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHUE, (PU3NUECKUe U XUMUYECKUE
cBoicTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUIO0B. CepHasl KUCIoTa,
dbuznyecKkue U XUMHUYECKHe CBOMCTBA (00IIME KaK MPeICTaBUTENS Kiacca KUCIOT U
cnenuduyeckre). XUMHUYECKHE PEaKIUH, JIeKAllie B OCHOBE IMPOMBIIUICHHOTO
crnocoba mnosyueHusi cepHoil Kuciaotrel. Ilpumenenume. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAs] peakius Ha cyibdaT-uoH. HaxoxxmeHue cepsl U €€ COeIUHEHUH B
npupoae. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOUIEH CpeAbl COCIUHEHUSMHU CEPBI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MIPEAOTBPALLECHUS

2.3

2.4

2.5

OOmast xapakrepucTuka 351eMeHTOB VA-rpynnbsl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIEHUs. A30T, pacCpOCTpaHEHUE B MPUPOAE, (PU3HUECKUE
U Xxummuueckue cpoiictsa. KpyroBopor azora B npupoze. AMMHaK, ero pusnieckue u
XMMHUYECKHE CBOMCTBA, MoslydeHue U npuMeHeHue. Coau aMMOHHUS, UX GU3NYECKUe U
XMMHUYECKHE CBOWCTBa, npuMeHeHHe. KauecTBeHHas peakuus Ha HOHBI aMMOHMSL.
A30THas KUCIOTa, €€ MojayyeHue, PU3nuecKue U XMMUYECKUe CBOMCTBaA (00Iue Kak
IpeACTaBUTeNs Kiacca KHCIOT M crneuupuyeckue). lcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEpAIbHBIX yn0OpeHHH. XUMHUYEcKoe 3arps3HEeHue
OKpYyXarollel cpeabl COEAMHEHUSIMHM a30Ta (KUCJIOTHBIE JIOXKIHU, 3arpsi3HEHUE
BO3/yXa, I04YBbI U BOJIOEMOB)

®dochop, amnorponHbie Momudukanuu Gochopa, GUHMUYECKHE U XUMHYCCKUE
cBoiictBa. Okcun docdopa(V) u dochopnas kucinora, Gu3nUecKue U XUMUUYECKUE
cBOiicTBa, monydeHue. lcmonb3oBanue ¢ocharoB B KauecTBE MHUHEPATBHBIX
yaoOpeHui

O6mas xapakrepuctuka 3nmeMeHToB [VA-rpynmbl. OcCoOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIe CTEMEHW OKHUCICHHUS. YTIEpoA, aUIOTPOIHbIE MOAU(DUKAIINH,
pacmpocTpaHeHHe B MpHpoje, (PU3NYECKHE U XMMHUYECKHE CBOMCTBA. AICOpOIHS.
Kpyrosoport yriepoaa B npupoze. OKCUabI yrieposia, uX GU3NYecKue 1 XUMUYECKUe
CBOWMCTBa, JICHCTBHME HA IKWBBIC OpPraHU3MBI, TOJIYYCHHE W TPUMCHEHUE.
DKoJIOTHYEeCKUuEe TMpoOsieMbl, CBsi3aHHbIe C okcuaoM yraepoga(lV); rumortesa
100aTBHOTO TOTEIJICHUsT KIIMMaTa; MapHUKOBBIN 2P ¢deKT. YTolpHas KUCIOTa U €€
coii, WX (U3NYECKUE WM XUMHUYECCKHE CBOWCTBA, IIOJIYYCHHEC W TIPUMCEHEHUE.
KauecTBeHHast peakiiuss Ha KapOOHAT-MOHBI. Mcmonb3oBaHHe KapOOHATOB B OBITY,
MEAHIIHE, TPOMBIIIJICHHOCTH B CEJTLCKOM XO3SHCTBE

2.6

[lepBoHavanbHbIe TOHATHS OO0 OPraHWMYECKUX BEIIECTBAX KaK O COCIWHEHHSIX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, ITaHOJ, TJIMUIEPUH, YKCYCHAsl KHUCIIOTa).
Wx coctaB u xumudeckoe cTpoeHue. [loHsTHEe 0 OMOTOTUYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OenKax, yriaeBo/iax — U UX pOJid B )KU3HU 4YelloBeKa. MaTtepuaibHOE €IMHCTBO
OPTraHWYECKUX U HEOPTaHUYECKUX COECTMHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XMMHUYECKHE CBOWCTBA, MOJTY4YEHHE W IPUMEHEHUE.
Coenunenus kpeMHus B mpupoje. O6mue npeacrasieHus o0 okcuae kpemHus(1V) u
KpeMHHEBOM kucnoTe. CHIMKATBl, HMX HCHOJIb30BaHWE B OBITY, MEIUIIMHE,




MPOMBINIJICHHOCTH. BakHeWIne CTpOUTENbHbIE MaTephalbl: KepaMuKa, CTEKJIO,
IIEMEHT, ©OeToH, kene300eroH. [IpoGmembl  Ge30macHOTO  MCHOJIb30BaHUS
CTPOUTEIIHBIX MATEPHUAJIOB B IOBCEAHEBHON KH3HU

2.8

XUMHYECKUH SKCIIEPUMEHT: U3yUeHHE 00pa3lioB HEOPTAaHUYECKUX BEIECTB, CBOWCTB
COJISTHOM KHCIJIOTBI; TPOBEJIEHHE KAueCTBEHHBIX pEaKUWi Ha XJIOPHI-HOHBI U
HaOJIOZIeHNEe TPU3HAKOB WX NPOTEKAHHUS; ONBITHI, OTpaKalomue (QHU3HUECKUEe U
XUMHYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHMH (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3smamMu XJIOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE C o0Opa3uamu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAliOB); HaOIOJeHUE Mpolecca OOyriIMBaHUS caxapa MOJ JIEHCTBUEM
KOHLIEHTPUPOBAHHOW  CEpPHOM  KHUCJIOThI; M3YYEHHE XHUMHYECKHX  CBOWCTB
pa30aBIEHHON CEpHOM KHUCIIOTHI, IPOBEJCHUE KaueCTBEHHOM peakuuu Ha cyibQat-
WOH W HaAONIOJCHWE MpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (H3UIECKUMHU
cBoiicTBamMH a301a, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3namMu a30THBIX U (OchOpHBIX YIOOpEeHHMIt; MOydeHue,
coOupaHue, pacro3HaBaHHE ¢ HM3y4YE€HHE CBOICTB aMMHakKa; I[POBEJICHUE
KaueCTBEHHBIX pEaKlUi HAa MOH aMMOHHUA U (ocdaT-HOH U U3yUYeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMaTEPHAIIOB); U3Yy4YCHHE Mojiesei
KPUCTAUTMYECKUX pPEHmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICGHHE C
MPOIECCOM  aACOPOIMKA  PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM  YIIIEM U
YCTPOMCTBOM TIPOTHBOTA3a; IOJyYEeHUE, COOMpaHHE, pACIO3HABaHHE U H3Yy4YCHHUE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEaKIWi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YUYECHHE MTPU3HAKOB UX MPOTEKAHUSI; O3HAKOMIIEHHUE C MPOTYKITUEH
CHWJIMKAaTHOW MPOMBINIJICHHOCTH; pEUICHHE SKCIePUMEHTANBHBIX 3a/ad 10 TeMe
«Baxueiilue HeMeTaIbl U UX COSAMHEHUS»

3.1

3.2

3.3

3.4

Mertannasl 1 ux COCIMHCHUA

OOmast XapakTepUCTUKa XUMHUYECKUX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM MX
nosioxkenus B [lepuonnueckoit cucreme xumuieckux aemeHToB .M. Menaeneesa u
cTpoeHus: aromoB. CTpoeHue MeTaioB. Meramindeckas CBsI3b M METaJIIMUECKast
KpUCTAJIIMYECKAsl peIIETKA. DIEKTPOXUMUUECKUN Psiji HAlIPsHDKEHUH METalJIoB

dusnueckue M XUMHUYECKHE CBoicTBa MetaioB. OOmye crnocoObl MOTy4YEeHUs
MeTayuioB. IloHsATHE O KOPPO3UM METaJUIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
koppo3uu. CruiaBsl (cTaib, YyTyH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH

HlenquLIe MCTAJIbI: ITOJIOXKCHHC B Hepno;u/lqecxoﬁ CUCTEMEC XHUMHUYCCKHUX
9JICMCHTOB I[I/I MGHILCJ'ICCBB.; CTPOCHUC HX aTOMOB; HAXOXIACHHUC B IIPUPOIC.
dusznueckue M XUMHYECKHE CBOMCTBa (Ha MNpuMEpe HaATpUusid U KaHI/IH). OKCI/I,Z[BI n
TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie IICJIOYHBIX METAJJIOB U UX COG}II/IHCHI/Iﬁ

[IlenoyHo3eMeENbHBIE METAJUIBI MAarHUKd W KajbLWi: mosokeHue B Ilepuoamueckoit
cucremMe xuMmuueckux dnemeHToB J[.M. MenaeneeBa; crpoeHHe HX aTOMOB;
HaxoXJAeHue B npupone. Pu3ndecKue U XMMUYECKUE CBOMCTBA MArHUS U KaJbLUs.
Baxneiimune coenquHeHust Kaiablusg (OKCHI, THAPOKCUI, coyn). KECTKOCTh BOABI U




CHOCOO0BI €€ yCTpaHEeHUs

3.5

3.6

3.7

Anmomunuii: onoxkenue B Ilepuoanueckoil cucreme xumudeckux siaementoB .M.
MenieneeBa; CTpO€HUE aTOMa; HaXxO0XJIeHue B npupoje. Guznueckue U XMMHUIECKUe
CBOICTBa amoMuHUsA. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS

Kenezo: mosoxenue B Ilepuomumueckoil cucreme XuMHYecKHX 3yemeHToB JI.U.
MeneneeBa; CTpo€HUE aTOMa; HaXOKJAeHue B npupojae. uznueckne 1 XUMHUUECKUE
cBoricTBa xenesa. Oxeuasl, ruapokcuasl u conu xenesa(ll) u sxenesa(Ill), ux cocras,
CBOMCTBA U IOJIyYEHUE

XHUMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C OOpa3llaMd METaJJIOB M CIUIaBOB, MX
(U3UYECKUMH CBOMCTBAMU; M3YYCHHE PE3YJIbTATOB KOPPO3UU METALIOB (BO3ZMOYKHO
HCITOJIb30BaHNE BHICOMATEPUAIIOB), 0COOCHHOCTEH B3aUMOCHCTBUS OKCH/Ia KaJIbITUS
U HATpHs C BOJOW (BO3MOXKHO HMCIIOJB30BAHKME BHJICOMATEPUAJIOB); HMCCIICIOBAHUE
CBOMCTB >KECTKOM BOJIBI; IIpoIlecCCa TOPEHHS ’Keje3a B KHUCIOpone (BO3MOKHO
WCIIOJIb30BAHME BUIEOMATEPHUATIOB); PU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIINIl
Ha UOHBI (MarHusi, Kajabplus, amoMuHus, uHka, xeneza(ll) u xeneza(lll), meau(1l);
HaOJIIOZICHUE U OMKCAHKUE MPOILIECCOB OKPAIIUBAHUS IJIAMEHU MOHAMH HATPUS, KaJIHs
U Kajgblusg (BO3MOXXHO  HMCIIOJIb30BaHUE  BHACOMATEPUAJIOB), HCCJCAOBAHHE
aM(OTEepHBIX CBOMCTB THAPOKCHIA QITOMHUHHS W THIPOKCHUIA ITMHKA, PEIICHHE
AKCTIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «BaxkHeHme MEeTaJlIbl K UX COCTMHEHUSDY

4.1

4.2

4.3

XHUMHS ¥ OKpYXKarolas cpeaa

Hosble maTepuainsl 1 TeXHOIOruu. BemecTsa 1 Marepuaisl B IIOBCEIHEBHOU JKU3HU
4yenoBeKa. XUMHs U 30pOBbe. be3onacHoe MCIOJb30BaHUE BEIECTB U XUMHUYECKHUX
peakuuii B 0bITy. [lepBas moMoIb IPU XUMUYECKHUX 0KOTaX U OTPABICHUIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpY’Karolen
cpeast IIJIK. Ponp xumuuM B pemieHUM SKoJorndeckux mpobsem. IIpupogHsie
UCTOYHUKU YIJIEBOJOPOJOB (Yrojb, HPUPOAHBIN ra3, He(pThb), NPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIUIEHHOCTH

XUMHUECKUN HKCIEPUMEHT: HU3yueHHe o0O0pa3loB MaTepHalioB (CTEKJIO, CIIJIaBbl
METAJIJIOB, MOJINMEPHBIE MaTEPUAIIbI)



ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

1

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

IIpencrapienue:

11

O TII03HAaBAEMOCTH SIBJIGHUH NIPHUPOJbI, IOHUMAHUE OOBEKTHBHOMU
3HAYMMOCTH OCHOB XHMMHYECKOH HayKh Kak o0O0JacTh COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OO0IIed KyJbTypbl M  IPAKTHUECKOH
JESITEIbHOCTH YEJIOBEKa B YCIOBUAX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MECTa XUMHUH CPEAU IPYIMX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX IIO3HAHHS, B TOM YHCJIE SKCICPUMEHTAIBHBIX U
TEOPETHUECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YUCHUS XUMHUYECKHUX
peaKkIuii; yMEHUE UCIIOJIb30BATh MOJCIIU SISl OOBSICHEHUSI CTPOSHUSI aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoOHAILHON IESITCILHOCTH, CBSI3aHHBIX C XHMHCH U
COBpPCMCHHBIMHA TEXHOJIOI'UAMU, OCHOBAaHHBIMH Ha JOCTUXKXCHUAX
XUMHUYECKOU HAayKH, YTO ITO3BOJIUT O6y‘~IaIOHII/IMC$I paccMaTpuBaTh XUMHIO
Kak chepy cBoeil Oyaymied mpopecCHOHAIBHONU NEATETbHOCTH M CHeNaTh
OCO3HAHHBII BBIOOp XMMHH KakK MPOQUIBHOIO MpeaMeTa Mpu Mepexojie Ha
YPOBEHb CpeiHero o01iero o0pa3oBaHus

2.1

Bnanenne crucreMod XMMMYECKUMX 3HAHUW U YMEHHME NPUMEHSTh CUCTEMY
XUMUYECKHUX 3HAHUM, KOTOpasi BKJIFOYAET:

BAKHENIINE XUMUYECKHUE MTOHATHS: XUMUYECKUM AIIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE M CJIOKHOE BELIECTBO, OJHOPOAHAs ¥ HEOJHOPOAHAs
CMECh, OTHOCHUTEIIbHBIE aTOMHAasi M MOJIEKYJISIpHAsT MAacChl, KOJMYECTBO
BEII[ECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA OOBEM, OKCHJ, KUCIIOTA,
OCHOBaHUE, COJb (CpemHssl), XUMUYECKass PEaKIlHs, peaKI[Uuu COCIUHEHUS,
peaKIMK Pa3joKEHUsI, PEAKIIMU 3aMEIeHUs, PeaKkIu OOMEeHa, TeTJIOBOM
s deKT peakimu, SK30- U IHIOTEPMUUECKHE PEAKIINH, PACTBOpP, MacCcoBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MAacCOBasl J0JIs U MPOLIEHTHAsS
KOHIIEHTpaLlMsl BELIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIION
aToMa, aToMHas oOpOWTamb, paguyc aroma, BaJICHTHOCTb, CTEINEHb
OKHCJICHUSI, XUMHUYECKasi CBS3b, AJIEKTPOOTPULATEIBHOCTh, MOJISIpHAS |
HETIOJIIPHAsT KOBAJEHTHAsl CBS3b, MOHHAS CBS3b, METAJIMYECKAs CBSA3b,
KpUcTauTMdeckass  pemeérka  (aTOMHas, HWOHHAsA,  METaJUTH4YecKas,
MOJICKYJIIpHAasi), WOH, KaTWOH, AaHWOH, DJEKTPOJUT U HEDJICKTPOIHT,
DJIEKTPOJIUTUYECKAs] ~ JTUCCOIMAIMsS,  pPEaKIMd  HOHHOrOo  OOMEHa,
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKHCIIUTEND u
BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTAHOBIICHUE, BJIEKTPOJIU3, XUMUUYECKOE




paBHOBecHe, 0OpaTUMble U HEOOPAaTHUMBIE PEaKIUH, CKOPOCTh XUMHUYECKON
peaxuuu, katanuzarop, [1JIK, koppo3ust MeTasioB, CIijiaBbl

2.2

2.3

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XUMHUHU: 3aKOH COXPAaHEHHsS]  MAaccChl,
nepuoauueckui 3akoH .M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOrajipo

TEOpHUU XUMUU. ATOMHO-MOJICKYJIApHasa TCOPH, TCOpHA
BJICKTPOJII/ITI/I‘ICCKOI;'I Jucconnanumn

BJ'IaIleHI/IC OCHOBaMH XHMHYECKOM I'PaMOTHOCTH, BKJ'II-O‘I&IOIHCFI:

3.1

YMEHHE IPaBUIbHO MCIOJIb30BaTh M3yUEHHBIE BELIECTBA U MaTepuaibl (B
TOM 4YHUCIIE MHUHEpAIbHbIE YAOOpPEHHs, METAJUIbl W CIUIABbI, MPOIYKTHI
nepepaboTKU NMPUPOAHBIX UCTOYHHUKOB YIJIEBOJOPOAOB (YIJIsl, IPUPOJHOIO
raza, HepTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha MPOU3BOJICTBE U IIOHNMAHUE
3HA4YEeHUs JKUPOB, OEJIKOB, YIJIEBOJIOB JJIsi OpraHM3Ma YEJIOBEKAa; yMEHHE
IIPOTHO3UPOBATH BIMSHHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YEJIOBEKA M OKPYKAIOLLYIO IPUPOIHYIO CpEny

3.2

YMEHHE UHTErPUPOBATh XUMUUECKHUE 3HAHUSI CO 3HAHUSIMU JIPYTUX YUEOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C Pa3IMYHBIMHM HMCTOYHHKAMHM HH(OpMALMU IO
XUMUM ~ (HaydyHas W  HAy4YHO-NIONYJSIpHAs — JUTepaTypa, CIOBapH,
CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(i)OpMaI_II/IIO O BCIICCTBAX, HX
MMPEBPAIICHUAX U IPAKTUYCCKOM IPHUMEHCHUHU U YMCHHUC HCIIOJIB30BATH ec
AJI pCIICHU A y‘le6HO'HO3HaBaTCJ'ILHHX 3agaq

Bnagenue ocHOBaMM IOHSATHHMHOIO ammapara U CHUMBOJIMYECKOIO S3bIKA
XUMHUH IS COCTaBIeHHs] (OpMyJT HEOPTraHMUECKHUX BEIECTB, ypaBHEHUU
XUMHUYECKHX peaKIuii; ocHoBamu xumuueckoir HomeHkinatypel (IUPAC u
TPUBUAJILHON )

YMeHne o0bsICHATDH CBSI3b MOJIOKEHUS deMenTa B [lepuoanueckoii cucreme
C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB XUMHUYECKUX
JJIeMEHTOB (cocTaB ®  3apsia  sApa, oOfliee YHuciIo  DIEKTPOHOB),
pacrpeneseHueM DJJIEKTPOHOB IO DHEPreTUYECKUM YPOBHSM aTOMOB
MIEPBBIX TPEX MEPUOMIOB, KaJUs U KaJbLHs

[IpencraBienue 0 NEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKUX
DJIEMEHTOB  (paguyc aToMa, »JJIEKTPOOTPUIATENILHOCTh), TPOCTBIX U
CJIOKHBIX BEILIECTB OT MOJIOXKEHUs 31eMeHTOoB B [leprnonnueckoii cucreme (B
MajblX MEPUOJAX W TJABHBIX MOATrPYIIAX) M AIEKTPOHHOIO CTPOEHUS
aToMma

YMenue kinaccuuuupoBarh:

7.1
7.2

XUMHUYCCKUEC 3JICMCHTHI

HCOPTaHNUYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKIITNHN




YMeHue Onpeneiarh:

8.1 BaJICHTHOCTh U CTEINIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPHI B COCTUHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PACTBOPaxX BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCITUTEh U BOCCTAHOBHUTEIIb
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTRA!
MPOCTHIX BELIECTB (KUCIOPOJ, O30H, BOJAOPOJ, rpadur, ammas, KpeMHHUH,
9.1 aszort, (ocdop, cepa, Xyop, HATPHUH, KAJTUHA, MarHul, KaJbIUH, aTIOMUHHM,
JKee30)
CJIOHBIX BEIIECTB, B TOM YHCJIEC WX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJ], CEPOBOJIOPOA, OKCHUIBI M TUIPOKCHUIBI MeTauioB I[—IIA
9.2 rpynmn, amomunus, meau (1), nunka, sxenesza (11 u 11I), oxcuast yrinepona (11
' u 1V), kpemuus (IV), azora u c¢ocdopa (III u V), ceper (IV u VI),
CepHHCTasi, CepHasd, a30TUCTasi, a30THasA, (QocdopHas, yroibHas,
KpEMHHUEBAs KUCIOTA U UX COJIH)
MPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa U CTPOCHHMs, MPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT HX
' CBOICTB, BO3MOXHOCTb MPOTEKAHHSI XHMUYECKUX TMpEBpalleHud B
Pa3IMYHBIX yCIOBUIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIC M MOHHBIC YPaBHEHUS PEaKIUid, B TOM
qHcIe!
10.1 peakuuii FOHHOTO OOMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHUYECKHAE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYIII)
' HEOPraHUYECKUX BELIECTB
10.4 MOJITBEPXKIAIOIIUX TeHETUYECKYIO B3aUMOCBSI3b MEXIY HUMHU
11 YMeHue BBIYHUCISTE (MIPOBOUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MACCOBYIO
' JIOJTF0 XMMHYECKOTO 2JIEMEHTA B COSIMHCHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YpaBHEHUSAM XMMHUYECKUX PEaKIUid U HaXOJIUTh KOJIMUYECTBO BEIIECTBA,
' 00BEM U MacCy peareHTOB WIH MPOTYKTOB PEAKIIUU
12 Brnanenue (3HaHMEe OCHOB):
OCHOBHBIMH METOJIaMU HAy4YHOTO T[O3HaHUA (HAOIIOJeHHEe, H3MEpEeHue,
121 DKCIIEPUMEHT, MOJEIMPOBAHUE) TMPHU H3YYCHHH BEIIECTB M XUMHYECKHX
' SBIICHUH; yMeHue chopMyaupoBaTh MpPoOJIEMYy M MPEIJIOKUTH IMYyTH &
pelIeHus
12.2 Oe30macHOl paboThl ¢ XUMUYECKHUMH BEIIECTBAMH, XUMUYECKON MOCY 10 1

1a0opaTOpHBIM 000pyI0BaHUEM




12.3

13

npaBuJiaMyd 0€30MacHOTO OOpaIIeHHs] C BEIIECTBAMH, HCIIOJIb3YeMbIMH B
MOBCE/IHEBHOM JKM3HU, MpaBWIaMH T[OBEACHUS B LEISIX CcOepexeHus
3M0pOBbS M OKpYXalollel NpUpPOIHOM Cpelapl; MOHMMAaHHUE Bpena
(omacHOCTH) BO3ACHMCTBUS HA >KUBBIE OPTaHU3MbI OMPECIEHHBIX BEUIECTB,
CIO0COO0B YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hannuue MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA MW OCYHICCTBJIICHUSA
CICAYIOMHUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3y4eHHe U ONMHCaHHe (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIIEHUE C
(U3NUECKUMU M XMUMHUYECKHMHU SIBICHUSMH; OMBITHI, HIUTIOCTPHUPYIOIINE
IPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKLUi

U3y4YEeHHE CIIOCOOOB pa3fiesieHus: cMeceit

13.3

MMOJIYYCHHEC KHUCIOpOAa U HU3YUYCHHE €TO CBOﬁCTB; IIOJIYUCHHUEC BOJOpOaAa U
HU3YYCHUC C€TO CBOﬁCTB; MOJIYUCHHUEC YIJICKHUCIIOTO Ia3a U HU3Y4YCHUE CTO
CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Yy4YCHUC CT'O CBOWCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJICHUE  PACTBOPOB  C  ONPENEIEHHOM  MaccoBOM  JoJie
PacTBOPEHHOTO BEWIECTBA

NPUMEHEHUE HHIUKATOPOB (JJaKkMyca, METHIIOpaHka U ¢eHonadTanenHa)
JUISL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IIeIoven

HCCJICIOBAaHNUE U OIMCAaHHE CBOMCTB HCOPTraHUYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHUC B3aMMOJCHCTBUS KUCIIOT C METaljlaM, OKCHIaMH
MCTAJIJIOB, PACTBOPUMBIMHU H HCPACTBOPHUMBIMH OCHOBAHUSAMH, COJISIMH;
MOJIY4YCHHUEC HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUC OJHOI'0O MCTajlia
ApyrumM U3 pacTtBopa COJIM; HCCICAOBAHUC aM(bOTepHBIX CBOICTB
TUAPOKCHUI0B aIFOMHUHUA 1 TUHKA

pCIICHUC JOKCIICPUMCHTAJIIBHBIX 3a4a4 II0 TEMaM: «OCHOBHBIC KJIACCHI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); ((3J'IGKTp0JII/ITI/I‘-ICCKa$I JAUCCOLHaLIUA)
«Baxwneiinne HeMeTaIbl U UX COCOAUHCHUS «BakHelIe MeTaibl U UX
COCOUHCHU

XUMHUYECKHE HKCIEPUMEHTHI, WUIIOCTPUPYIOLIME NPU3HAKU NPOTEKAHUS
peakuuii HOHHOrO OOMEHa; KaueCTBEHHbIE PEeaKMy Ha NMPUCYTCTBYIOIINE B
BOJIHBIX PacTBOPax MOHBI: XJOPHI-, OpPOMHUI-, HOAUM-, CyIbdat-, pocdart-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIPOKCHI-MOHBI, KAaTHOHBI aMMOHHUS,
MarHusi, KaJibllus, adloMUHUs, xene3za (2+) u xeneza (3+), meam (2+),
ITUHKA

YMmenune:

141

NPEJCTaBIsATh  Pe3yJbTaThl  dKCIIEpUMEHTa B (opmMe  BBIBOJIOB,
JI0KAa3aTeNbCTB, TIpaukoB ¥ TaOIMIl M  BBIABIATH OSMIIUPHYECKUE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBS3M MEXKIY peaIbHO HaOMI0aeMbIMH XUMHUYECKUMHU
ABJIEHUSIMU W TpOLIECCaMH, MPOUCXOMAAIIMMU B MakKpo- M MHKPOMHDPE,
OOBSACHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT copepPKAHUA
HepBOHa‘-IaJIBHBIe XUMHUYCCKHUEC ITOHATUA

YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMEBI U MOJICKYJIBL. Xumuueckue 3iaeMeHTBEL. CUMBOJIBI XMUMHYECKHUX 3JIEMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

Xumudaeckas Q)opMyna. BanenTHOCTE aTOMOB XHMHYECKHX »JeMeHTOB. CTelleHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA CcoCTaBa BCIICCTB. OTHOCHUTENLHAS aTOMHasda Macca.

OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBass 7071 XHMHUYECKOTO DJIEMEHTa B
COCIMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. MomsapHas wmacca. MomsipHbeiii  00bEM  Ta30B.
Bzanmocss3b KOJIMYECTBA, MACChI U YK CJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

duznyeckrie U XUMHYECKHE SBJICHHUSA. XUMHYCCKas peakuuga nu e€ IMPU3HAKH. 3akoH
COXPAaHCHUS MAaCChl BCIICCTB. XuMuyeckme YpaBHCHUA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMHUYCCKHX OJJICMCHTOB III/I
Menpaeneena. CTpOGHI/Ie aTOMOB

2.1

[lepnonnueckuit 3akoH. Ilepuoguyeckas cucrtemMa XHMHUYECKUX 3nemeHToB J[.M.
Menneneesa. Ilepuonpr u rpynnel. PU3MYECKHUH CMBICHI IOPSIKOBOIO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIBI JJIEMEHTA

2.2

2.3

Crtpoenue artomoB. CocraB aToMHBIX saep. M3orombl. OnexTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XMMHYECKHUX A1eMeHTOB lleproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB XMMMYECKHX 3JEMEHTOB IEpPBBIX TPEX
NepuoaOoB, Kajus, Kaiuplus (paamyca aToOMOB, 3JIEKTPOOTPHUILATEIBHOCTH,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOWCTB) M MUX COCIWHEHHWH B COOTBETCTBUH C

IMOJIOKCHHUEM 3JIEMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM UX AaTOMOB

Crpoenue BelecTBa

3.1

Xumudeckass  cBs3b.  KoBasieHTHast — (MOJjsipHasT W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPUIIATELHOCTh XUMHUUYECKUX 3JIEMEHTOB. MOHHAs CcBs3b. MeTamunueckast
CBA3b

3.2

Tunsl KpUCTAIUIMUECKUX PEIIETOK (aTOMHas, NOHHAs!, METaIJIN4YecKasi), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H

Baxwueiine OpCACTAaBUTCIIM HCOPraHUYCCKHUX  BCHICCTB. Hemerannel u ux
CcoequHEHMs. MeTauibl U UX COSIMHEHUS

4.1

Knaccudpukanms u  HOMEHKJIATypa HEOPTaHWYECKUX COEAMHEHMH: OKCHJIOB
(coneoOpasyromue: OCHOBHBIE, KHCIOTHbIE, aM(OTEpHBIE) M HECOJIE00pa3yIoLILe;
OCHOBaHUH (IIENIOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHCIOPOICOAEPKALUE




1 OECKHCIIOPOIHBIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

duszndyeckue M XMMHYECKHE CBOMCTBA IIPOCTBIX BEHICCTB-HEMCTAJJIOB: BOAOPOAA,

42 XJIOpa, KHCIOPO/a, cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHUS
Pu3nyecKkue U XUMMHYECKHE CBOMCTBA MPOCTHIX BEILECTB-METAJUIOB: JIUTHS, HATpu,
4.3 Kalus, MarHus ¥ KaJblLMsl, aJIIOMUHHUSA, JKele3a. OJEKTPOXUMHUYECKHH Pl
HaIPsDKEHUN METAIUIOB
44 @u3znyeckue M XUMHUYECKHE CBONCTBA BOJOPOAHBIX COEAMHEHUH HEMETAIIOB:
' XJIOPOBOZOPOJA, CEPOBOAOPOIA, AMMHAKA
duznyeckue U XMMUYECKUE CBOMCTBA OKcuA0B HemeTauioB: cepol (IV, VI), azora(ll,
4.5 IV, V), dochopa(lll, V), yrmepoma(ll, IV), xpemuus(IV). IlomyueHue okcumoB
HEMETAaJUIOB
46 Xumuyeckue cBoiictBa okcuaoB: metamuioB [A-IIIA rpynn, nunaka, meau(ll) u
xenesa(ll, II). TTomyyeHne okcua0B METALIIOB
XVWMHUYECKHUE CBOWCTBA OCHOBAaHMA W aM(OTEPHBIX THIPOKCHIOB (HA IpUMEpe
4.7 THJIPOKCUIOB aTIOMMHUSA, )KeJe3a, LUMHKA). IlonydyeHune ocHoBaHHMN M aM(OTEpHBIX
TUAPOKCUIOB
OO0mue XUMUYECKHE CBOMICTBa KHCJIOT: XJOPOBOJOPOJIHOHM, CEpOBOIOPOAHOM,
48 CEPHUCTOM, CEpHOW, a30THOH, QochopHOH, KpeMHHEBOW, YroipHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIICHTPHUPOBAHHOM CEPHOM M a30THOU KucaoT. [lomydeHune
KHCJIOT
4.9 OO0mre XuMHYECKUE CBOMCTBA cpenHux coliel. [lomyuenue coneit
410 [Tonyyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOpOJa, AaMMHUAKa,
YIJIEKHUCIIOro Ta3a B 1abopaTopuu
411 [lonyueHnne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIeHHOCTH. OOmue
' CIIOCOOBI TIOMYYEHHUS METAIIIIOB
412  T'enetnueckas CBS3b MEX/Yy KJIacCaMHU HEOPTaHUUECKUX COEIMHEHUMN
5 XVMMHYECKUE PEAKIINH
Knaccupukanms XxUMHUECKUX peakUuid MO pPa3IMYHBIM IpHU3HAKaM: MO0 YHUCIy U
5.1 COCTaBY y4aCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEMJIOBOMY P (PEKTy, IO U3MEHEHUIO
CTETNIeHEeW OKUCIEHMSI XUMHUUECKHUX 3JIEMEHTOB
5.9 TennoBoil »pPeKT XMMUYECKOH peakInH, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' OHIOTEPMUUYECKUE PEAKIIMH. TEpMOXUMHUUECKNE YPABHEHUS
OKHCIUTENBHOBOCCTAHOBUTENBHbIE peakuuu. OKUCIUTENTM UM BOCCTAaHOBUTEIIH.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUSI. ONEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PEAKIIUN
54 Teopust ANIEKTPOIUTHUYECKON aucconuanuu. KaTWOHBI, aHWOHBL. OJEKTPOJIUTHI W
' HeRNIeKTpouThl. CHUIIbHBIE U cllabble 371eKTPoJuThl. CTeneHb AUCCOINaU
55 Peakuiuu nonHoro ooMeHa. Y caoBUs MPOTEKaHHs peakii HOHHOTO 0OMeHa, MOJIHbIE
' U COKpalI€HHbIE HOHHBIE YPaBHEHUS peaKkuil
6 XUMHs U OKpyXKarolas cpena
6.1 BemectBa u wMarepuansl B IMOBCEAHEBHOM JKU3HU 4YesloBeKa. be3omnacHoe




UCIIOJIb30BaHUE BELIECTB M XMMHUYECKUX peakuuil B yaboparopun u ObiTy. IlepBas
IIOMOIL [P XUMUYECKUX 0XKOTaX U OTPaBICHUAX

XVMMHYECKOE 3arpsi3HEHUE OKpY’KawoIllel cpelpl (KUCIOTHBIE IO, 3arpsi3HEHUE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpamieHus IlpenenbHas

6.2 nonycrumas  koHueHtpauus BemectB  (IIJK). Pomp xumum B pelieHuu
IKOJIOTHYECKUX TIPOOJIeM. Y CHIICHHE MTapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO
cros
[Ipumenenue cepsl, a3ota, dpocdopa, yriepoaa, KpeMHUSI U UX COSAUHEHUH B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEeNbCKOM Xo3siiicTBe. [IprMeHeHHe MeTamioB |

6.3 CIUIaBOB (CTaib, YyTYyH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIICHHOCTH HX
coequHeHuil. [loHsATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
KOppO3UH

6.4 [IpupoHBIE HCTOYHUKH YTIEBOJOPOJOB (Yroib, IPUPOIAHBIN ra3, He()Th), TPOILYKTHI
ux nepepadoTku (OeH3MH), MX POJIb B OBITY M IPOMBIIIICHHOCTH
[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUSX

6.5 yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHJICH, 3TaHOJ, TJIUIEPUH, YKCYCHas KHUCIIOTa).

' [TonsiTie 0 OGMONOTMYECKH BAKHBIX BEIIECTBAX: JKUpaX, OelKax, yriaeBoJax — M HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérsr:

7.1 1o (hopMysiaM XUMHYECKHX COEIMHEHHH

7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B pacTBOPE

7.3 110 XMMUYECKUM ypaBHEHHUSIM




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






