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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO oOIero o6pasoBaHus (yriayOJIEHHBIHN
YpOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTEeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, c yuetoMm (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

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

[Iporpamma 1o XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUIA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAaHUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, pacopelielieHue IO  KJlaccaM, PEKOMEHIYEMYIO
NOCJIEIOBATEIbHOCTh  M3YYEHUS] XHUMHHM C  YY4E€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHoOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3ali TpeOOBaHW K TIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM W MpPEJAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-IIO3HABATEJIIbHON  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOTO COJep KaHusI.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrOo 00miero oOpa3oBaHUs
OPUEHTHPOBAHO HA OOLIEKYJIBTYPHYIO IOJTOTOBKY, HEOOXOAUMYIO I BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydaloluXcs, Ha NPOAODKEHHE OOYy4YeHHMs Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHusl.

3HaHWE XUMHH CIY)XKUT OCHOBOW [UIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPalOT POPMUPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHIeHHS TI00AIBbHBIX MPOOJIEM YCTOWYUBOTO
pPa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, HJHEPreTUYECKOW, IPOAOBOJIBCTBEHHOU
po0eM, MpooOJIEMbI IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arIIuMXcsi, UX oOmed u
(GYHKIIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUICHUS] U TBOPYECKUX CIOCOOHOCTEH
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM Yy4eOHON  JedATeIbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIENOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HHU, TaK U B POGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIJICHUS, 3aKJIAJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIbI U YETIOBEKA, SIBISETCS KIIFOYEBBIM HTANlOM B
(bopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B SKOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIe HampaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpPOBaHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbIi Kypc XMMUKA OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHPOBAH
Ha OCBOCHHE OOYYaIOIIMMHUCS CUCTEMbI NIEPBOHAYATIBHBIX MOHITUN XUMHUU, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIeH XUMHUU
OTJICJIbHBIX 3HAYMMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. O0e ATU CHCTEMBbI OPraHHW30BaHbI MO MPHUHIUITY IOCJIEI0BATEIBHOTO
pa3BUTHS 3HaHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona /(.M. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XHMUU;

YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

MPEICTABICHUNM 00 SIEKTPOIIUTUYECKON JUCCOLMAIIMY BEIIECTB B paCTBOPax;

0 XMMHUYECKON KUHETUKE U TEPMOJIMHAMUKE.

B 0OCHOBY T€OpeTMYECKMX 3HAHUHN TMOJOKEHbl AMIHUPUYECKU IOTYYECHHBIC
daxtel. TeopeTrueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy U o0O0ecneuyrBalOT OOYy4YaroIIMMCS BO3MOXHOCTh OOBSICHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTU TPAKTUYECKOTO MPUMEHEHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHME  cofepKaHUsT  OpOorpaMMbl MO  XUMHUU  MPOUCXOAUT €
UCIOJB30BAaHUEM 3HAHWW U3 paHee W3YYCHHBIX Y4YE€OHBIX MPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvka, mMaTeMaTuhka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[IporpamMMa ocHOBHOTrO 00IIero 00pa3oBaHHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTHUPOBAHA Ha COXpaHeHHWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, crnenuPuku ydeOHOro mpeaMeTa W OO0EeCleueHHE YCHEIIHOTO
oOydeHHs Ha CIEQYyIOIIeM YypOoBHE oOpa3oBaHusd. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKash HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumranys  oOydeHus,  BKIOYArOmias  OpOoQUIbHYIO  MOATOTOBKY



oOy4arolmuxcsi M TOCIEeAyIollee CaMOOIpeAeieHne B BbIOOpPE HaIpaBiICHUS
oOyueHus B IpoUIbHBIX KJIaccax.

VYriyOonéHHOEe  UM3ydeHHWE XUMHUHM CHOCOOCTBYET — pealv3alud  3a1ad
1po(eCCUOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KKIOMY O00ydYaromemycsi HpOsSBUTh CBOM HHTEIUIEKTyallbHbIE U TBOPYECKUE
CIIOCOOHOCTH TpU HU3YYEHHUH Y4YeOHOro TMpeAMeTa, HeOoOXOIUMBbIe st
MPOJIOIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYI0BOM JEATEIbHOCTH.

[TporpaMmMa 1o xumuu (yriayOJIEHHBI ypOBEHb) IpeJHAa3HAUYECHA JJIs
UCIIOJIb30BaHUsI B OOPa30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOLIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayoaéHHoOro, mpodUILHOI0) HM3YYEHHUS OTISIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBaHUS 3HAHUM OCHOB XMMHUYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHHUS, O0JIACTU MPAKTUYECKOW NEATEIbHOCTU
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUMN, 3aKOHOB U TEOPETHUECKHUX MOJ0KEHUN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHYECKOTO0 XapaKTepa, sI3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPpM M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEaAKIUH,
(OpMHpPOBaHUU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHUU B Yy4yeOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEeI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM TNpaBUJ O€30MacHOr0 OOpalleHHsl C BELIeCTBAMH B
IIOBCETHEBHOM KU3HH.

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

N3yyeHnne XMMUM HApPaBICHO Ha JOCTUKEHUE CIEAYIOIINX EJICH:

GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbOopMHpOBaHHE  CUCTEMBbl XMMHUYECKMX 3HAaHMH Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

npUOOIIIEHNE OO0YyYalomUXCsl K CaMOCTOSITEIbHOW TO3HABATEIBHOU M
UCCJIEIOBATENILCKOW  JICSITEIBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHHE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBIICHUS
OKpPYXAaIOIEro MHUpa, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYCHHBIE NMPU H3YYECHUU



XUMUHW, TPUMEHSATh WX TPU PEIIeHHH MpoOJieM B TOBCEAHEBHOW J>XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOYYarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NEATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAPABJICHHOCTH JAJIbHEUIIIET0 00YUYEHNUS;

OCO3HAHWE LEHHOCTU XUMHUYECKHUX 3HAHWW B JKM3HHU YEIIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTHMYECKOM KYyJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKpY’KAIOUIEN CPENE U 3I0POBBIO JIFOAEH;

npruoOpeTeHrne 00YyYaIOIMMHUCS ONBbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINH ), HEOOXOAUMBIX JJIS PA3TUYHBIX BUOB JI€ITEIbHOCTH.

Ha yrmy6nénnoe n3ydenue yaeOHOTO mpeameTa « XuMusy oTBoauTcs o 102
gacoB B 8 u 9 kiaccax (3 gaca B Heneno), Bcero 204 gaca 3a 1Ba rojga 00y4deHUsI.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IOHATHUS

Xumusi — BakHas 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JESTEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KU3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUSI XUMUU. XMMHUS B CHCTEME HayK. Tena u
BemiecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATpEratHaie
COCTOSIHUSL BewecTB. I[IOHSATHE O TEOPETUYECKHX M HOMIMPHUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpencraBiieHHss 0 Hay4yHOM MO3HAaHUM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICIUPOBAHUE,
BbluncieHUE. [IpencraBienuss 0 HayYHOM MO3HAHWUM HA TEOPETUYECKOM YPOBHE:
Hay4dHble (DaKTbl, IpoOIIEMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MH(POpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMHUYECKUMH BemlecTBamu. OO0opymaoBaHue
IIKOJIbHOW XUMHUecKor Jaboparopun. [lpaBmma Oe3omacHoro ooOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Yucteie BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOBI, TOPHBIC TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsX. CocoObl pa3aenenus cmeceit. OuncTka BEIecTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
31neMeHThl. CUMMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpoCThie M CIOXKHBIE BEIIECTBA.
Mertamnel u HeMmeTtauibl. BemecrBa MOJIEKYJIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHUSL.

Xumuueckas ¢opmysna. BajaeHTHOCT aTOMOB XHUMHUYECKUX DJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewlecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEOUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUM MO BAJEHTHOCTH JJIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 40JiE XUMHUYECKOTO 3JIEMEHTA B
coenuHennu. Haxoxxienue npocTeitiieid ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeIUHEeHUW. MonspHas Macca cmecH BewecTB. MousbHas H0JIst
XUMHUYECKOTO 3JIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimen GhopMyibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

DuU3NYECKNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX Peakifil. 3aKOH COXpPAHEHHS! MacChl BEILIECTB.
AToMHO-MoJNeKymsipHas Teopus. Kuznb u jaestensHocTh M.B. JlomoHOcoBa.



XHUMHUYECKUE ypaBHEHUS. TUIBI XUMUYECKUX PEAKIUI (COEINHEHHUS], Pa3JIOKEHUS,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCHEpUMEHTAIBHOE HM3YYEHHE BEIIECTB W  SBJICHHA. 3HAKOMCTBO C
XUMUYECKON TIOCYZ0M, C MpaBwiiaMu padOThl B JIabopaTopuv W MpUEMaMU
oOpamienusti ¢ jgabopaTopHbiM oOOpynoBaHueM. M3ydenwme u omucanue
¢uznyecKkux CBOMCTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaisioB. HaOmionmenune ¢Qusmuecknx (IUIaBleHHWE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHWE U KOHACHCAIUs BOJAbI) M XHMHUYECKHX
(ropeHue cBeyH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJIBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomileHHE € 0OpaslaMu BEUIECTB
KoiauuecTBoM 1 monbs. HaOmroneHune W onMcaHWe NPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKEeHHE caxapa, B3auMOJICUCTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM Oapusi, TOJydeHue U pasznoxeHue ruapokcuna meau (1) npu
HarpeBaHuM, B3auMoJeicTBUE Xkene3a ¢ pacTtBopoMm cosiu menu (II). M3yuenue
CocO0OB  pa3feneHuss cmeced (C  TOMOLIBI0 MarHurta, (UIbTPOBAHUE,
BbIIIapUBaHUE, JUCTUILISALUS, XpoMaTorpadus), IpoOBEIeHUE OYUCTKU MOBAPEHHON
coqu. HabmoneHne m onuvcaHue ONbITOB, WUTIOCTPUPYIOIMINX 3aKOH COXPaHEHHUS
Macchl.

BaxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cMech razoB. CocTraB BO3ayxa. 3aKOH
ABorazipo. Momsapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta3O0B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCUTENbHOM MIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IpHU
XUMHUUYECKUX PEaKIHsIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. HaxoxxaeHnue kuciopoaa B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIEHUS).
[Iponiecchl okucneHus B kuBoil mpupope. Oxcuabl. [IpuMeHeHue Kuciopona.
Crioco0b!l Moy4eHust KUCIopoJa B 1JabopaTopuu U MpoMbIlIeHHOCTH. [lonaTue o
karanuzarope. KpyroBopor kucinopoga B npupone. O30H — amioTpornHas
Momudukanus kuciopoaa. (O30HOBBIA CJIOHW, €ro 3HA4YeHUE JJIS  IKUBBIX
OpraHn3MoB. PazpyiieHure 030HOBOTO CJOsI.

TernoBod »h(dEKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M 3HAOTEpMHUYECKHE peakuuu. Tomnuso. Mcnons3oBaHue yriisi 1 ME€TaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — »snemeHT M mpoctoe BemecTtBo. Haxoxkaenue Bomopona B
npupone, (uU3MUecKUe M XHUMHUYECKHUE CBOICTBa, MPUMEHEHHUE, CIOCOObI
nosrydeHus. [lonarue o kucnorax u coysax. Mcnosnp3oBaHue BOJOpoJa B KAUECTBE
TOIJIUBA.



Bonma. ®dusnueckue cBomctBa BOAbl. Boma kak pactBopurens. PacTBopsl.
HacpilieHHbIE ¥ HEHACBIIMIEHHBIE PACTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BEIIECTB.
CrniocoObl BbhIpaXeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumuyeckue cBoiictBa Bonbl. lloHsitue 00 ocHoBaHusax. Ilonsitue 006
MHIMKaTopax. KpyroBopoT BoAbl B NPHUPOJE. 3arpsA3HEHUE NPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa Heopranudeckux coenuHeHuid. Oxcuzabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIE) W
HecoJeoOpazyomue. MexayHapoAaHass HOMEHKJIAaTypa OKCHUIOB. TpHUBHANbHBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJICHCTBUE C BOJOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccuduxanuss kucior. MexayHapoaHass HOMEHKJIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MmerawuioB H.H. bekeroa. Ilonydenme kucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Kimaccudukanuss OCHOBaHMM: IIEJIOYM W HEPACTBOPHUMbIC
OCHOBaHUsA. MexXyHapOIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIE HA3BAHUS
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KUCJIOTaMH U COJISIMU) M CIOCOObI mojydeHusi. HepacTBopumMble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA M
ATIOMUHUA): XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYAMU)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosieil. Duszndeckue
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHMUI.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHUCI0OPO/a B BO3LYXE;

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

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpaIIeHUsI TOPEHHUS;



O3HaKOMJIEHHE C 00pa3aMi OKCHJIOB U ONKMCAaHUE UX CBOMCTB;

nojiyueHue, coOupaHHe, pacro3HaBaHHE M HU3Yy4YEHHE CBOWCTB BOJOPOJA
(ropenue);

B3aMMo/IelicTBHE Bojopoa ¢ okcuaoM meau (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOM
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JI€N PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBIICHUE PACTBOPOB C OIPEAEICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJbI C METAJNIAMH (HATPUEM U KaJIBLIEM);

ONPENIECIICHNE PACTBOPOB KUCJIOT M IIEJIOYEHN C IOMOIIBIO NHINKATOPOB;

UCClIeJOBaHHE 00pa3ll0B HEOPTaHUYECKUX BELIECTB PA3IMYHbBIX KJIACCOB;

u3ydeHue B3auMoaencTusa okcuaa meau (Il) ¢ pactBopoM cepHOI KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaAIU3aluu;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTajlia
JIPYTUM U3 PacTBOpa COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pPAaCTBOPaMU KUCJIOT U LIEJI0YEH;

pelIeHUEe OKCIIEPUMEHTAIBHBIX 3371a4 1o TeMme «OCHOBHBIE KJAacChl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoguvecknii 3axkon u Ilepumoamyeckasi cucreMa XHMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenne aromoB. XuMuuyeckast CBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
pEeaKLny.

[lepBble TOMBITKM KJAacCU(PHUKAIMU XUMUYECKHUX djeMeHTOB. IloHsiTue o
rpynnax (CeMencTBax) CXOJHBIX AJIEMEHTOB: LIEIOYHBIX M HIEIOYHO3EMEIbHBIX
MeTajulax, TajJoreHaX, MHEPTHBHIX (OJaropoJgHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnonnueckuit 3aKOH. OTtkpsblITHE Ilepnogmueckoro 3aKOHa.
[lepnognueckas cucremMa xuMmuueckux odnemeHtoB [J[. WM. Menneneesa.
Kopotkonepuoanass wu jiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cuctema xumuueckux snemeHToB . V1. MenneneeBay. [lepuonabt u rpymsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB atoMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAs] OpOUTab. DHEPreTUYECKHEe YPOBHU U TMOAYPOBHU
aToma: s-, p-, d-opOutamu. DJIEKTPOHHBIE KOH(PUTYpAIUd U DJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnisl 3jaeMeHTa. CTpoeHUe 3IEKTPOHHBIX 000J0YEK aTOMOB
nepBbIx 20 xumuyeckux 35meMeHToB [lepnognueckoi cucremel 1. . Menneneena:



pacrpeneneHne JJIEKTPOHOB IO JHEPIETUYECKMM YPOBHSAM, HOAYPOBHAM U
opouransm. Gusnueckuii cmpic [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TPYNIIAM M IEPUOJAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHNN XUMHUYECKUX JIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkenuto B [lepunonnueckoint cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [leproandeckoil CHCTEMBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHueneeB — y4yeHbIM U
IpaKJaHUH.

ONEeKTpOOTPUUATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buapl XMMHYECKOM CBSI3M: KOBAJEHTHAs NOJSIpHAs CBS3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa3oBaHMsl KOBAJIEHTHOW U
MOHHOHM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyibl BeuiecTB. KaTnoHbl u
AHUOHBI.

Kpucramnnueckue wu amopdHble BemiecTBa. THUMbl  KPUCTALTUYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapAKTEPUCTUKH.

Crenenp oxucieHusa. OnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHHMS M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OaiaHca.

OKCNEpUMEHTAIBHOE U3YUYEHHUE BEIIECTB U SIBJICHUIA:

O3HaKOMJIEHHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJENEM,
AIEKTPOHHBIX U CTPYKTYPHBIX (HhOPMYJ;

IIPOBEJCHNUE  OIIBITOB, WJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PeaKkuil (frOpeHue, peakiuu pas3ioKeHus, COSTUHEHMUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHHM B 8 KJlacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
IIOHSATHM, TAK ¥ NOHATUMN, IPUHATBIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHS: ABJIeHUE (TIPOIlecC), HayuHbIN (akxT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KilacCU(UKAIMs, MEPUOIUYHOCTD,
HaO0JI0/ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETT.

dusuka: sABIEHUS NTPUPOIbI, (QUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BENUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHHUE Ta30B, )KUJIKOCTEH U TBEPABIX (KPUCTAIUIMYECKUX) TEJ, AIEKTPUICCKUN
3apsiJi, KOJIMYECTBO TEIUIOTHI.

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

[eorpadmsi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE MOPOIbI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHocepa, MPOU3BOJCTBO, XUMUICCKIE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[loBTOpeHue u yriyOsneHue 3HAHUN OCHOBHBIX pPa3esioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XHMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCT, SHEPrus MOHU3AIIUN). [TocenoBaTenbHOCTD
3aIOJHEHUSI JIEKTPOHHBIX OpOUTANe aToOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepronnueckass cucremMa XHMHUYECKHUX SJIEMEHTOB B CBETE MPEACTABICHUNA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCThb. lIpencraBieHue o
IIEPUOTUYECKOU 3aBUCUMOCTH CBOWICTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIBbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCUIOB) OT CTPOCHHUSI aTOMA.

Crpoenue BemiecTBa. BeiiecTBa B TBEpPIOM, >KUJIKOM W Tra3z000pa3zHOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHas (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-aKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEUCTBUSL (BOJOpOJHAS CBs3h, CUiIbl BaH-mep-
Baannca). Tunbl KpUCTATMYECKUX PEHIETOK — aTOMHAs, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PELIETKU U BUAa XUMUUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NIPOTEKAHUSI ~ XUMUYECKUX  PEaKLIHM.
Knaccuduxanys XUMUYECKUX pPEaKIui MO pa3IMyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEakUWHd BEIIECTB, MO TemaoBoMy 3ddexTy, 1o
W3MEHEHUIO CTETICHEH OKHUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajlnu3aTopa, M0 arperaTHOMY COCTOSTHUIO pEarupyroliuX BEIIeCTB).

DNeMeHThl XMMHYECKONM TEPMOJAMHAMUKH. OHEPreTUKa XUMHUYECKHUX
peakiuid. TeroBoit 3PeKkT XUMHUUECKON peakuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TepMOXUMHYECKUM YPABHEHHUSIM.



[IoHsiTHE O CKOPOCTH XMMHMUYECKOW peakuuu. 3aKOH AEHCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonsitue o katanusze. epmeHThl. THTHOUTOPEI.

[TonsiTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peakuuax. [lonstue o
XUMHUYECKOM paBHOBecuu, nmpuHuun Jle Illarenbe. VYcnoBusi cMenieHus
XUMHYECKOTO paBHOBeCHS. PaKTOPBI, BIMSIOMIME HA COCTOSHHE XHMHYECKOIO
paBHOBecus. IIporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHUS  XHUMHYECKHUX
MpEeBpaIlleHU B PA3JIMYHBIX YCIOBHUSAX HAa OCHOBE MPEJCTABJICHUM 00 M3YYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIC peaKkuu. OkucnuTenpHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMHUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaktepuctuka). CocTaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOTO OajaHca.

OJIEKTPOJINTHYECKAsA JIHucconmanus. XHUMHUYECKHE pPEaKkIMM B PacTBOpax.
Teopus  2IEKTPOJMTUYECKOM  AuccolManvi. PacTBopeHne Kak — (U3MKO-
XUMHAYECKUU npouecc. [loHaTre o rugpartax u KpUCTAIIOTHIPATAX. DIEKTPOJIATHI
U HE’NEKTponuThl. KaTHOHBI, aHMOHBI. MeEXaHW3M [OHCCOLMAlMU BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U CJIA0bIE 3JIEKTPOJUTHI.
Crenenp aucconuanuy, KOHCTaHTa aucconuanny. MIOHHOE MpoOu3BENEHUE BOJBI.
Bopoponueiii  mokaszarens. HMHAUMKATOpPBL. DJIEKTPOJIUTHYECKAS AUCCOLMALA
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakuiun nonHoro ooMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO OOMEHa.
MonekynsipHble, OJIHBIE U COKPAIlEHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJIeH B CBETE€ NPEICTABICHUUA OO0 3JIEKTPOJIUTHUYECKOU
nucconnanvu. KauecTtBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOIM3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEUIECTB U SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHWYECKHX BELIECTB — METAIOB H
HeMeTasuioB (TpaduTa U ammasa), CIOXKHBIX BEIECTB (XJIOpHIa HATPHS);

MCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMMUYECKOW PEAKILUU OT BO3IEUCTBUSA
pa3TUYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUECKUX PEAKIIHIA;

MCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOLECCAa AUCCOLUUALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJCHNUE ONBITOB, WUIIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKIIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHNE WHIUKATOPOB (JJaKMyca, METHJIOpaHXxa u ¢heHondTanenHa) 1
OINpPEENICHHS XapaKTepa Cpeibl B paCTBOpPaxX KUCJIOT, OCHOBAHUI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIUi (TOpEHHE, PEAKIINK PA3JIOKEHUS, COSTUHEHNS);

pacro3HaBaHUE HEOPraHUYECKUX BEMIECTB C IOMOIIBIO KaueCTBEHHBIX
pPEaKUHil HA UOHBIL;

pElIeHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHbBIE peakuun», «l'mapomus conen», «DIEKTpoIUTHYECKAs
JTACCOLAALTUSY.

HemeTaJuibl 1 X COeIMHEHUS

OO6miast xapakTepuctuka HemeTamuioB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMETaUIOB. (CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeliCcTBUE €  MeTalUlaMH, HEMeTa/llaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBomopoa. ComsHas  KWCIOTa, XHWMHWYECKHE CBOWMCTBA, IOJYYEHHUE,
NMpuMeHEeHue. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl W HUX  Haxoxiaenue B - npupone. llonstne o
KHCJIOPOJACOIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHBIE CTEICHH
okucieHusi. CTpoeHrue U PuU3NUecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJIOTPOIIHbIE MOJIU(DHUKALIMK KHUCIOPOJAa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil Kkuciotamu). CepoBOJOpoA, CTpoeHue, GU3MYECKUE WU
XUMHUUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTEJIbHBIE CBOWMCTBA). OKCHUIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUIIOB. CepHHUCTas KHUCIOTa U €€ COJIH.
CepHas kuciora, (Qu3MUeCKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeacTaBUTeNs Kiacca KuciaoT u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKHE PeaKIny, JIeKaIIe B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOil KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyibdaroB. KauecTBeHHbIC
peakuuu Ha cyiabpuTt-, cyabGua- U cyiabdar-annonsl. HaxoxaeHue cepbl U ee
COCOMHEHUNM B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JO0XAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAOTBPAICHUSI.



OOmast xapakTepucTuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTePHbIE CTEIIEHU OKHCIICHUSI.

A3OT, pacmpocTpaHeHue B MpuUpoie, (punueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METalulaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKHE M XUMHUYECKHME CBOMCTBa (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHWE U TMOJy4YeHHE B
7a00opaTopuM U MPOMBINIUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIMA
MexaHu3M ero oOpazoBanusg. Conu aMMOHHUA, MX (U3UUECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHHWE U B3aUMOJECHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBennas peakumst Ha umoHB amMmoHusa. Oxcunbl azora (I, II, III, 1V, V).
AzoTuctas kuciaoTa. A30THast KHCJIOTa, €€ MoIydYeHue, (GU3nUecKue U XUMHUECKHe
CBOMCcTBa (0OIlIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHU(PHUYECKHe),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE IMOJIYYCHHS a30THOMN
KHUCIIOTHI B TIPOMBITINIEHHOCTH. HuTpatsl 1 HUTpuTHL. KauecTBeHHBIE peakIuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HCHHE OKpYXKalomeh cpeapl
COCMHEHMSIMH a30Ta (KUCJIOTHBIC JMOXKIW, 3arpsA3HEHHE BO3/AyXa, IOYBBI H
BOJIOEMOB).

®ochop, amnmorponubie Monudukanuu Gochopa (Oenmbiii M KpacHBIM
dbocdop), puznueckre U XUMMUUYECKHE CBOMCTBA (B3aMMOJICUCTBHE C METaJlIaMH,
KHUCIIOPOJIOM, TaJIOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl ocdopa (I, V), dochopnas kuciora, GU3MYECKHE U XUMUUYECKHUE
cBoiicTBa, nonyuenue. KauecrBennas peaxius Ha (ocdar-uonsl. [IpencraBnenus
o ranorenuaax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE  yI0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUleld cpenbl
coeIMHEHUsAMHU a30Ta u docdopa.

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

VYrnepoa, amnorponsasle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3amMoieliCTBHE C MeTa/llaMi, HEMETaJllaM{, KOHIIEHTPHUPOBAaHHBIMU a30THOW U
cepHoit kucioramu). [lonsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepona, ux GuU3NUecKrue U XUMHUECKHE CBOWCTBA, JICHUCTBUE HA YKUBBIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcuaoMm yriepona (IV). VrompHas kuciora u ee Coid, HUX
bu3nUeckue U XMMUYECKHE CBOMCTBA, MOJydeHHWEe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX CcBoWcTBAa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.



[lepBoHAYaIbHBIC TOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCTMHECHHSIX
yraepoja: yriieBoaopoAbl (METaH, 3TaH, 3TUJIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI MX MEPEPabOTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHEe O OMOJOTUYECKU Ba)KHBIX OPraHUYECKUX BEIIECTBaX — >KHUpax, Oeykax,
yriaeBoJgax — M WX pOJIM B JKW3HM 4YeloBeKa. EJMHCTBO OpraHWYeckux u
HEOPraHWYECKUX COEIMHEHU.

KpemHuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBA (B3aMMOJICUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOAOM, rajoreHaMu), MOJy4YeHue U MPUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (IV), kxpemHueBas kucnora,
CHJIMKATHI: (DU3UYCCKHE M XUMUYCCKHE CBOMCTBA, MOJTYYCHUE W NPUMEHEHHUE B
OBITY W MPOMBIIUICHHOCTH. BakHellne CTpoUTeNbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIOIb30BaHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenust atoma. O0mue npeacTaBieHuss 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

DKCHEepUMEHTAIIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMBITOB, OTPAKAIOIMMUX (U3UUYECKUE M XMMHUYECKHE CBOMCTBA
raJJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMHUJI- U UOAUA-UOHBI U
HaOJIOICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMy Cephbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe — mpoliecca  OOyIVIMBaHUSI — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKUX CBOMCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHUE KAYECTBEHHBIX pEaKluid Ha Cyabpua-, cyrnbPuT- u cyibdar-
WMOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (DU3MUYECKMMHU CBOIiCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OpEHHMI;

MoJIy4eHHe, coOMpaHue, paclio3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbochar-uoHBI U U3yUCHHE MPU3HAKOB UX MPOTEKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHS KOHUCHTPUPOBAHHOW a30THOM KUCIIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMJIEHHE C MOJENIIMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ TpoIeccoM aJcopOIMKM PACTBOPEHHBIX BEIMIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

MoJIy4eHHe, cOOMpaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEaKUUi Ha KapOOHAT- W CHUJIMKAT-WOHBI U
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX MPEBPAILICHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJIEHHME C oO0pa3liaMd MPUPOJHBIX KApOOHATOB M CHIIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBIIIJIEHHOCTH;

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

MeTtasibl U X COCAUHEHUSA

OOmme cBoiictBa MeTayuioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMHM HX MOJIOkKeHUs B [lepuonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Metaisl A- u b-
rpymn. CTpoeHuEe MPOCTBIX BEIMIECTB — METALIOB. MeTraimmyeckas CBsI3b U
MeTaJlITN4ecKasi KpUCTAJUIMUECKasl peuieTka (IpUMUTHBHAs KyOudyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOHnueckas, I'PaHELICHTPUPOBaHHAs KyOHnueckas,
reKCaroHaJibHasi IJIOTHOYIIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTaiioB. O01IMe XuMudeckre cBoiicTBa MeTaisioB. O01IMe crnocoObl NOMyYeHUs
METaJUIOB, METAJLTYPrusl. DJIEKTPOJIU3 PaclljIaBOB U PACTBOPOB COJIEN KaK OJUH W3
crioco00B TMoJyiyuyeHusi MerawioB. lloHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIAaBOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHnToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B NIPUPOIE.
duznyeckre U XMMHYECKUE CBOWMCTBA (HAa MpUMeEpe HATpUsl U Kajusl), MOIyYEHHE.
Okcuapl ¥ THAPOKCHUIBI HATPUS U Kanus. [[pumMeHeHne meaouHbIX METAUIOB U UX
coequHeHu. bruonornueckas poJyib HaTpUs U KaJusl.

[Ilenoyno3eMenpHbIE META/UIBl MAarHUM W KaJbLUWM: TIOJIOKEHUE B
ITepuomnueckon cucreMe xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B ITpupoe. Pu3nyeckue 1 XMMUYECKUE CBOWCTBA MAarHus
U Kanblus. BaxHeWlnume coequHEHUs KanblUsd U Marius (OKCUI, THAPOKCHUJ,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUS.
KpyroBopot kanblus B IpUpPOJE.



AmomunMil: nonoxenue B [leproanueckoil cucreMe XUuMUYECKHX AJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIeHHWE B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amoMuHUsA. AMGOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA
anmroMuHusA. [I[puMeHenne antoMUHNS U €ro CIIaBOB.

Memannwvt b-2pynn

OOmast xapakTepucTHKa MeTauioB b-rpynmn  (moOOYHBIX MOArpymnn):
nonoxxkenne B llepuomnueckon cucreme Xxumuyeckux odnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMepe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe COCTOSIHUS aTOMOB
d-271€EMEHTOB, CTENEHW OKHUCICHUS aTOMOB B COCAUHEHUSAX. 3aBUCHMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTA B COCIMHEHUU (Ha MPUMEPE COEAMHEHHI XpoMma).
IlepBoHayYabHBIE ITPEACTABICHNUS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: cTpoeHHE aTOMOB, CTENEHU OKHUcieHus. OOlme KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUAAX, THIPOKCUAAX U
COJIsIX, UX nmpuMmeHeHuu. [IpeacraBieHuss 00 aMMHUAYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiiuu Ha KaTUOHBI Meau (2+) u cepelpa.

[{uHk: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NUECKUX U
XUMHUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

Kene3o: cTpoeHHMe aroma, CTENEHM OKHUCIEeHHs. HaxoxneHuwe B npupoze.
du3nyecKkre 1 XMMAYECKHUE CBOMCTBA jKeJle3a, NpUuMeHeHne. buonornueckas posip
xene3a. Oxcuapl, Tuapokcuabl U conu xkenesa (I) u xenesa (III), ux cocras,
CBOMCTBa M moJiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHBI >kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl kene3a. [Ipor3BOACTBO YyryHa W CTallu.
DKOJIOru4ecKue MpoosIeMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCNEPUMEHTAIBHOE U3YUYEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE ¢ oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTAJUIMYECKON PEIIETKH;

M3y4YECHUE B3aWMOJECUCTBUS METAJUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEOBAHUE MPOLIECCOB JIEKTPOIM3a pacTBOpoB xsopuaa meau (1I) m
noauaa Kainvs, KOppO3UuH METAJIIOB;

U3y4eHue OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIOB KaJIbLIMSI W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (IV) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKapOOHATOB KaJIbIUs, )KECTKON BOJIBI;

W3YYEHHE IIPOLIECCOB IIOIYYEHMS THUAPOKCUIOB JK€le3a, UX XUMHUYECKUX
CBOJICTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HAa UOHBI (MarHus,
KaJIbIIUSl, A IFOMUHUS, IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OTHMCAHNE OKpAIIMBaHUS TJIAMEHU WOHAMU HATPUS, KaUsi H
KaJIbIIUS;

uccienoBanue aMGOTEPHBIX CBOMCTB THIPOKCHUJA ATIOMHHHUS, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeulne MeTamibl U ux
COCIMHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BCIIIECTBA W MaTepHalibl, 00JaCTH WX MPUMEHEHHs. be3omacHoe HCIoIb30BaHHE
BEILIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

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

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX JJIEMEHTOB M UX COCIUHEHUHN sl (GYHKIIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 3J0pOBOM 00pa3e KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYKaloeh cpeibl. IKOJOTUYECKHE MPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIEpOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o [TIJIK. Ponp XuMuM B pelIeHUN 3KOJIOTUYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpa3aMyd MarepuajgoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIC MaTepHalbl),
ONPEAEICHUE KUCIOTHOCTH IPUPOAHBIX BOJ, MOIEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIOTHOTO JOXIsI, U3YUYEHHE €T0 BO3ACHCTBUS HA MaTEPHAIIBI.

IloBTOpeHne U 00001IeHNe 3HAHWH OCHOBHBLIX pa3iejoB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [leprnoanueckas cucTremMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHWYECKUX IJIEMEHTOB U UX COCIMHEHUN B NIEPUOJIaX U TPyMIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUU. Buabl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Kimaccubukanys XUMHUECKHUX peakIuid 10 pa3IMYHbIM  IpHU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAICHUN B
pa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. [ ' maponns cosent. Peakunm okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJ€l B CBETE MPEACTABICHUN 00
MEKTPOIUTUIECKON  JAUCCONMAINMM W OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
pEeaKInsIX.

Mesxcnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUH XMUMHHM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIIONB30BAHUE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYUHBIHN (aKT,
rUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KilacCUUKAIMs, MePUOIUYHOCTD,
HaOJII0ICHUE, DKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJOIHS,
MaTepHaIbl.

®du3rka: BEMIECTBO, TENO, (PU3MUECKHE BEIWYWHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEII[ECTBA, CTPOEHUE Ta30B, XUIAKOCTEH W TBEpAbIX (KPUCTAUIMYECKHUX) TeI,
KpUCTAJUTMUECKasl PpeIIeTKa, JJICKTPOH, SApPO aroma, NPOTOH, HEUTPOH, HWOH,
HYKJIUJI, U30TOTIBI, KBAHTHI, PaAOAKTUBHOCTH, ajdb(a-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUUCCKUH 3apsii, MPOBOAHUKH, ITOTYTIPOBOTHUKH, TUIICKTPUKH, COTHCUHBIN
CIIEKTp, pa3yiokKeHHe OeI0T0 CBETa B CIIEKT.

buonorus: sxocucrema, 6uocdepa, hoTocHHTE3, MPOIIECCHl 0OMEHA BEIIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MHUKPOIICMEHTBI, MAaKPOIJIEMEHThI, THTATCIIbHBIC
BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
M0JIE3HBIC MCKOIAaeMble, TOTLTMBO, BOJHBIE PECYPCHI, IJIaHETa 3eMJIS.

TexHomorus: CTPOUTEIbHBIE  TEXHOJOTHH, CEJICKOXO3SIICTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTUH IJICKTPOHHON MTPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTPAMMGBI [10 XUMUH
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHON JIEATEIbBHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAJUIUOHHBIMUA POCCUNCKUMU COIIUOKYJIBTYPHBIMA U JYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsS, CaMOpPAa3BUTUA U COLMAIU3ALMU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS  CHUCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpHEHTAllUd U
pacIIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIEIUI0, MOHMMAaHWE 3HAYCHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permnoxa;

2) rpaskKaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUICKTHUBE, TMPOSIBJIEHUE KOMMYHUKATHUBHOW KYJbTYpPhl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

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

TOTOBHOCTh OILICHUBATh CBOE TMOBEJICHUE U TOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJEACTBUM
MOCTYNKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT' O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUA JJI1 PAa3BUTHS KaXXIOr0 YeJIOBEKa
U TIPOW3BOJUTENBHBIX CHJI OOIECTBA B IIETIOM, POJIM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX NPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelbHAsI MOTHBAllUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEI0BATEIHCKOM



JEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBlIEHWUS W YPOBHS JaJbHEHIIIETO
oOy4eHws;

4) BOCIUTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HETPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTH COOJIONEHUS TIPaBUJI OE30MacHOCTH TMPU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B YYCOHBIX U )KU3HEHHBIX CUTYAIIUX;

5) Tpy10BOT0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYJAOBOM AESITEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEA0BATEIBLCKON NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BuUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU c(epbl, OCOZHAHHE BO3MOXHOCTH CaMOpEaM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HaHHUE HEOOXOAMMOCTH OTHOIICHHS K MPUPOE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKpY)KalolIel Cpelibl; OCO3HaHUE TIJ00AIbHOTO XapakTepa HSKOJOTHYECKUX
npo0ieM U MyTel UX pelIeHHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJydaeMble
MIpU U3YYCHUU XUMHH, JJIsl PEUICHUS 3a/lad, CBSI3aHHBIX C OKPYXKAIoIIEeH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IPUHOCAIIMX BPEH OKPYXKAIOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOJHON, TEXHOJOTHYECKOM M COLMAIBHOW CpeN; TOTOBHOCTh K YYacTHUIO B
MIPAKTUYECKOM IEATEIBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yabTaThl 00y4YaIOIMIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 0011I€TO 00pa30BaHusl, BKIIOYAIOT:

YCBOEHHUE MEXIUCIUIIIMHAPHBIX (MEXIPEIMETHBIX) MOHSATUM, OTPaKaroIIux
MaTepuaibHOE €JAMHCTBO MHpa U MPOLECC MO3HaHUs (BEIIECTBO, CBOMCTBO,
DHEPTUs, SBJICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU Y4YEOHBIMU JACUCTBUSIMHU (I1O3HABATEIIbLHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMH I TIOBBIIICHUS
(G (HEKTUBHOCTH OCBOCHHS COJIEpKaHHUS y4dyeOHOTOo mpenmera, (HopMupoBaHUS



KOMIIETEHIIUH, a  TakkKe  MPOCKTHO-HCCIENOBATEIbCKOW  JIEATEIBHOCTH
oOyuJaroluxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCHOJB30BaTh B y4eOHOH, MO3HABATEIbHOM M COIMAIBHON
TPaKTHUKE.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue a1eiicTBUA:

YMEHUSI HWCIOJIb30BaTh MPHUEMBI JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUH
3HAHWH: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHH (BBIACIATHh UX CYIIECTBCHHBIC
IIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JPYTUMH MOHATUSMH); aHAJTU3HPOBATH,
CpaBHUBaTh, 00001mIaTh, BHIOMpPaTh OCHOBaHUA I KIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICJICTBEHHBIC CBA3M MEXKIYy OOBEKTaMH HW3Y4YEHUS, CTPOUTH
JOTUYECKAE PACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
U3y4aeMBbIX TMPOIECCaxX M SBIICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TMPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpEeAMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIN, UCIIOJIb3yeMble B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKast
dbopmyra U ypaBHEHHUE XUMHUYECKON PEaKIMu — MPHU PEIICHUU YYeOHBIX 3a1ay; C
y4€TOM OSTHUX MOJCNIBHBIX TPEACTABICHUNA XapaKTepU30BaTh HU3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUYICCKHE PEAKITHN.

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

YMEHUSI TMPUMEHSATH METOJAbl HAyYHOTO TO3HAHHWS BEIIECTB U SIBIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATECIBLHON U
MIPOCKTHO-UCCIEA0BATEIbCKOM ISATSTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSATENILHO CTABUTh BOTIPOCHI; aHATU3UPOBATh (DAKTHI, BHISIBISATH
u QopMynupoBaTh MpoOJieMy, ONMPEAENsATh IeJib U 3aJaud, COOTBETCTBYIOILIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBIIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
NapamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS H OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TIPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHNUS ¥ BBIBOJABI MO PE3yJbTaTaM IMPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN padoTe;

Pabora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHMKAX WH(OpMaIuu (HayqHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPIKAHWSA, CIPABOYHBIE TOCOOUS,



pecypcbl IHTepHETa); aHANM3UPOBATh MHPOPMAIIUIO U KPUTHUYECKH OIICHUBATh €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHbOpMaIIMIO, 3HAYUMYIO JJIs pelleHds y4eOHOHM 3ajgaud; yMEHHS NpPUMEHATH
pa3iMyHble METOJAbl U (QOPMYIHMPOBATH 3alpoChl MpPU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M Pa3JIMYHbIC MOHCKOBBIC
CHUCTEMBI; CAMOCTOSITEIbHO BBIOMpaTh ONTUMANbHYI0 (OPMYy MpEACTaBICHUS
uHdopmaiuu (cxembl, Tpa@uKd, TUArpaMMbl, TaOJHIbI, PUCYHKH U Jpyrue
dbopMbl); yMEHUSI UCIOJIb30BAaTh HAYYHBIN $I3bIK B Kau€CTBE CPEICTBA pPabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTeMaTHYeCKHUe) 3HAKU U CUMBOJIBI, (popMyIbl, aOOpeBHaTypbl, HOMEHKIATYPY,
UCIIOJIB30BaTh U IPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenus oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh IMOJYUYEHHBIC PE3yJIbTaThl MO3HABATEIBLHOM NESITEIHHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C IMpe3CHTaIuen
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNIbCKON
7a00paTOPHOM MM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juaiora u
(MJIM) TUCKYCCUU 3a71aBaTh BOMPOCKHI IO 00CYK/1aeMOM TeME U BBICKA3bIBATh UJIEH,
bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOM
3a/1ayi.

2) ymeHus y4eOHOTO COTpYIHUYECTBA (TPyIIOBas KOMMYHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, OMPEACNISITH CBOIO POJIb, paCHpeleisaTh 3aJaud MEXIY
YJ€HAMU TPYIIbl; BBIMOJHATH CBOIO 4YacTh paOOThl, KOOPAWHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX YICHOB KOMaHbl, ONPEACISATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBHIMOJHEHHOW paboOThI; pemiaTh BO3HUKAIONIUME MPOOIeMbI Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITYypMe» M Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMUA I[GI‘/JICTBI/IHMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3alun, CaMOKOHTPOJIA, CaAMOKOPPCKIHH, B TOM
qHuCJIC:



YMEHHsI pelllaTh y4eOHbIE U HCCIIENOBATENbCKHE 3aJadyH: CaMOCTOATEIbHO
BbIOMpaTh CHOCO0 perieHus y4eOHOM 3agaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoiee NOAXOAAIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), TUIAHUPOBATH CBOIO pabOTy MPHU PEUICHUN YYeOHOH Min
UCCIIEIOBATENIbCKOM  3aJjaud; HAa  OCHOBE  MOJYYEHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHUS U BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE DPAa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YJIbTAThl: COOTHOCUTh CBOM JICHCTBHUS C
IUIAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBISTh CAaMOKOHTPOJb JIEATEIbHOCTH;
KOPPEKTHPOBAThH CBOIO ESATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1rero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIEee CoJepkKaTeIbHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO MO3BOJISIET PEAIM30BHIBATh YIIIYOJIEHHOE H3Y4YEHHME KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax pealu3alld WHIWBHIYaJIbHBIX
00pa30BaTeNbHBIX TPACKTOPUA, B TOM YHCII€ UCIOJIb3YsI CETEBOE B3aUMOJICHCTBHUE
opranuzauud. Ilo 3aBepuieHHH pealn3aly NPOTPaMMBbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JIeTajbHee OCBOMTH MaTepHall, OBJIAJAETh PACIIUPEHHBIM
KpPYTOM MOHSTHI U METOJI0B, peliaTh 3a/1a4u 00Jiee BEICOKOTO YPOBHS CIIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYUYAIOLIUMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyUecKux s HpeIMETHON
o0nactTu «XUMUSA»; OCHOBbI HAYYHOTO MBIIUICHUS; BUABl JIEATEIBHOCTH IO
MOJyYEHUI0O HOBOTO 3HAHMS, €ro HWHTEpIpeTaluu, MpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOKHOCTh YCIEHUIHOTO OOYYEHMsS Ha CIEAYIOLIEM YpOBHE
oOpa3zoBaHusl.

K xoniy oOyuenus 6 &8 knacce y oOywaromerocs OyayT chopMupoBaHbl
CIICAYIOIIAE TPEIMETHBIC PE3yJbTaThl H3YYCHHS XHMHU Ha YriyOJCHHBIM
YpOBHE:

pAaCKpBIBATh CMBIC]I OCHOBHBIX XUMHMYECKUX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCJIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KHCJIOTa, OCHOBaHUE,
COJib, aM(OTEpHBIM OKCHJA, aM(POTEpHBIA THUAPOKCHI, XUMHUUECKas peaKIus,



KJaccu(puKkanus peakiui: peakinuy COSTUHEHUS, PEAKIINHN PA3JI0KEHUS, PEAKIIUH
3aMEIIeHUsI, PEAKIMu OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIIOBOU
ahdeKT peakiuu; AAPO aTOMa, AIEKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTab,
paguyc atoma, XMMHUYECKasl CBSI3b, MOJISIPHAS U HEMOJISIPHAS KOBAJICHTHAS CBS3b,
WOHHAs CBSI3b, HOH, KaTUOH, AaHUOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIlusi) B pacTBOpEe, MOJSIpHAsE KOHIIEHTpaIUs BEIIECTBA B
pacTBOpE; AIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIEHUS, OKHCIUTEIN W
BOCCTAHOBUTEIH, OKHCIICHHE U BOCCTAHOBIICHHE, OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA W
MIPUMEHATH T MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX NPEBPAILICHUN;

WCITOJI30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISI COCTaBIICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJICNISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTEIICHb OKHUCJICHHUSI AJIEMEHTOB B OWHApHBIX COCIUHECHUSX, MPUHAIJICKHOCTh
BEILECTB K ONPEAECICHHOMY KJIAaCCy COEMHEHUH 10 (GopMyiam, BUAbl XUMUYECKON
CBsI3U (KOBAJICHTHOUW M MOHHOW) B HEOPTaHUUECKUX COCTMHEHUSX;

pPacCKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHA ABOTAIPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAHHS, B TOM YHCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YYCHUS XUMUYECKUX PEAKLIUM;

JEMOHCTPUPOBATh MOHMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKHUX JIEMEHTOB OT UX MOJIO)KEHUSA B llepuoanueckon cucreme:

OMHUCBHIBATH W XapakTepu3oBaTh TaOMMuHyr ¢opmy Ilepuoanueckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moiarpymna (A-
rpynmna)» u «nobounas noarpymmna (b-rpymnma)», «Manbsie mepuoab» U «OO0JbIIINe
IIEPUOJIBI»;

COOTHOCUTHh 0003HAYEHUs, KOTOpble UMeroTcsl B Tabnuie «llepuonmueckas
cucreMa xumuueckux aneMmeHtoB J[. WM. MeHaeneeBa»y, C€  UYHWCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsjl
aJ1ipa, 00IIIee YMCIIO AIEKTPOHOB U PaCHpe/IeTICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3b TMOJOKEHUS JyeMeHTta B llepuogmdeckoit cucreme c
pacupeneaeHueM SJICKTPOHOB IO SHEPIeTUYECKUM YPOBHAM, IOJYPOBHSIM U
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJacCU(UIMPOBaTh XMUMHYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BELIECTB, O
TeroBoMy b deKTy);



XapaKTepu3oBaTh (ONMUCHIBATh) (PU3NYECKUE U XHUMHUYECKHE CBOWCTBA
IPOCTBIX U CIOXHBIX BELIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBS3b MEXKIY
HUMH, NOATBEPKAasi NpUMEpPaMH MOJIEKYJSIPHBIX YPaBHEHHMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIKCHIBaTh POJIb KUCIOPO/Aa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOIOTHIX;

OOBSCHATH M NPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISTh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MaccCy CMECH, MOJIBHYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA B COCUHEHUH,
MacCOBYIO [JIOJIF0 XMMHYECKOIO 3JE€MEHTa MO (QopMyJie COECTUHEHHs, HaXOJIUTh
IpocTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEHIECTBA B
pacTBoOpe, MPOBOIUTH PACUETHI 110 YPAaBHEHUSM XUMUYECKON PEaKIny;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1eHNE, CUCTEMAaTU3alINIO0, KIACCU(PUKALIUIO, BBISBICHUE
NPUYUHHO-CICICTBEHHBIX CBSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeaKklni, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIIOECHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJIA
OCBOEHUS YUYEOHOTO COJCpKAHUS;

pacKkpblBaTh  CYIIHOCTh IPOLIECCOB  OKUCIEHHUS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPaBHEHHUS TMPOCTHIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEAKIINN
(MeTOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATD
IPUYUHBI MHOTO0Opa3ns BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4eOHBIX MPEIMETOB;

coOnmogaTh mpaBuwia —Oe3omacHoW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XHMHUYECKOM TMocylnbl M 00OpyIOBaHMs, a TakkKe IIpaBHiia
oOpallleHus] ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeIeCTB (BOAOPOAA U KHUCIOpPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpEeNeNIeHHOW  MaccOBOM  JloJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
AKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACChl HEOPraHMYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BIAJCHUE OCHOBAMHU XHMHYECKOM TI'PaMOTHOCTH,
BKJIIOYAIOIEH yMeHHUs1 0€30MacHOro oOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B MOBCEIHEBHOW >KM3HU, a TAK)KE€ 3HAHHWE MPABUII MOBEICHUS B LIEISIX COEPEKECHHUS
3JI0POBBS U OKPY’KaIOLEH CPEIbl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT copMHUpPOBaHbI
CIICYIOIE TPEIMETHBIC pe3yabTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHUOH, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEICHb
OKHCJICHUsI, XUMUYECKasl peakiys, TEIaoBoi 3(pdeKT peakiuu, MOJb, MOJISPHBIN
00BbEM, pacTBop;

AIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJIeld, oOpaTUMble M HEOOpaTHMbIE PpPEAKIUHU,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLHMHU, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKHCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYJISIPHbIC
B3aUMOJICHCTBUSL (BOJOpPOAHAsT CBA3b, CWibl BaH-nep-Baanbca), KOMILIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAS KyOuueckas, 0ObEMHO-
LIEHTPUPOBaHHAs KyOuueckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METaUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKLNH, KaTAJIN3, XUMUYECKOE PABHOBECUE, IIIEMEHTHI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB xumuu; [1/1K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
IIPUMEHSATH T MTOHITHUS PHU ONIMCAHUU BEIIECTB U UX NPEBPAILICHUN;

WCIIOJIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONpPEAEATh BAIICHTHOCTh U CTEIEHb OKUCJICHUS XUMHYECKHX JJIEMEHTOB B
COEQMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1o (opmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJIMYECKOW) B HEOPraHMYECKUX COCAUHEHUSIX, 3aps]l HOHA 10
XUMHUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COEIMHEHUH, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEIIECTBA;

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

OMHUCHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogudeckoi
CUCTEMBl XMUMHUYECKHX DJIEMEHTOB: pa3inyaTh MNOHATUA «A-rpynna» u «b-
TpyNIay, «Majble IEPUOIb» U «OOBIITNE TEPUOIBI»;



OOBSCHATH CBSA3b TMOJOXKEHUs J3yeMeHta B [lepuomgmdeckoit cucreme ¢
pacrpeselieHueM JJIEKTPOHOB IO HJHEPreTUYEeCKUM YPOBHSIM, MOJYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

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

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJUTUUECKON TUCCOLMALINY, 3aK0oHa ['ecca
U €ro CIJIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTM XHMMHUYECKOW PEaKIMW, HaANpaBlICHUS CMELICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT Pa3IMIHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIIECTBA,
XUMUYECKUE peakuu (10 YUCILY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TerIoBoMy 3(¢eKTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEMICHEW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacCTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUM, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIPHBIX M  HOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECCKON JUCCOIUALIUMA KUCIIOT, IIeI0ueh
W COJIeH; TOJIHBIE M COKpAICHHbIE YPAaBHEHUS pEaKIMil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packphiBaTh  CYIIHOCTh IMPOILIECCOB THUIPOJU3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CYIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaKITUi;

MpeACKa3bIBaTh XapaKTep CPe/lbl B BOJHBIX paCTBOpPAx COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTBHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HATpU, Kajvii, MarHui, KaJbIlUii, AJIFIOMUHHUH, KEIE30, MEJb, LINHK,
cepeOpo) U 00pa30BaHHBIX WMHU CIIOXKHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, CepoBOAOpPOA, okcuawl yriepona (II, IV),
kpemuus (I1V), azora (I, II, III, IV, V) u docdopa (IlI, V), cepm (IV, VI),
CEepHHCTas, cepHasi, a30THas, (ocdopHas, yroabHas, KpEMHHEBas KHUCIOTHI,
okcuibl U ruapokcuabsl MetamioB [A-IIA-rpynn, amomunus, meau (II), uunka,
xkenesa (I u II));



MOSICHSATH COCTaB, OTNEIbHBIC CIOCOOBI MOMYYEHHUS W CBOMCTBA CIIOMKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTBI U MX coiu, ranorenuasl kpemuus (IV) u ¢ocdopa (III u V), oxcun u
ruapokcu xpoma (III), mepmanranar kaaus;

OMKCHIBATH POJIb BAXKHEHIIINX M3y4aeMbIX BEIIECTB B MPUPOIHBIX MpoIeccax,
BIIUSTHUC HA KUBBIE OPTaHW3MbI, MPUMEHEHHE B PA3JIMUHBIX OTPACIISIX IKOHOMHUKH,
WCITOJIb30BAHUE IS CO3/IaHUS COBPEMEHHBIX MaTEPHAIOB U TEXHOJOTH;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM IyTEM COJEp>KalIUecss B BOJHBIX PacTBOpPax
HWOHBI: XJIOpUA-, OpOMHUI-, HMOIUI-, cylbdar-, dhocdar-, kapOoHAT-, CHIMKAT-,
cynbduT-, Ccynbpua-, HUTpaT- W HUTPUT-WUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA,;

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUs, MPUMEHECHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XUMHUYCCKOH KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JIeMEHTa Mo (opMyJie COECIMHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcCTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PAacTBOpPE, HAXOAUThH
pocTeniyo (popMyIly BelecTBa M0 MacCCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO0 YPABHEHUSIM XUMHUYECKUX PEAKIMI C yYeTOM HEI0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIA TMPOAYKTa, 3HAYCHHS TEILIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBwia  Oe3omacHOW — paboThl B jabopaTopuu  TpH
UCIIOJIb30BAaHUU XUMHUYECKOM TOCYIsl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHSI
7a00paTOPHBIX OMBITOB M MPAKTHUECKUX PA0OT MO TOJYyYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHMaka M  YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJILHBIX 3a7a4 10 TeMaM Kypca, TMPEJCTaBIsATh Pe3yIbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIMI] M BBISBJISATH
OIMITUPUIECKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlii MBICIUTEIBHOW ISATEIBHOCTH (aHANIHM3 H
CHUHTE3, CpaBHCHHE, OOOOIIEHHWE, CHCTEMAaTHU3aIlUi0, BBIABICHUE IPHUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMO3HAaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHSTh  MpaBwia  0Oe3omacHOro  oOpallleHHs C  BeIleCTBaMH,
UCIONB3YEeMbIMA B TIOBCEIHEBHOM JKU3HHU, IMpaBWia TOBEAEHUS B IIEJIAX
cOepexeHusl 370pOBbS M OKPYKAIOIIEW NPUPOIHOM Cpenbl, NOHUMAaTh Bpea
(omacHOCTb) BO3JEHCTBUS HA JKUBBIE OPIraHU3Mbl OIPEICIICHHBIX BEILECTB,
HOSICHATh Ha IpUMeEpax CrocoObl YMEHBIIECHUS U NMPEAOTBPAILECHUS UX BPEAHOTO
BO3/ICICTBUS, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB AJIsi OPraHU3Ma YeIOBEKa;

UCIIONIb30BaTh MOJYYEHHBIC MpeNCTaBiIeHUs O cdepax MpodecCHOHaTLHON
JESTEIIbHOCTH, CBA3aHHBIX C HAYKON U COBPEMEHHBIMH TEXHOJIOTUSIMH, KAK OCHOBY
JUIsL IPO()ECCHOHANBHON OpUEHTAlMM M ISl OCO3HAHHOTO BbIOOpAa XUMHUHM Kak
npo(UIBHOrO MOpeaMeTa IMpH MPOJOJDKEHHMM OOYy4YEeHHs Ha YpPOBHE CPEIHETO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIEAOBATEIBCKON IEATEIBHOCTH
XUMHUYECKON U XUMHUKO-3KOJOTMYECKOW HamnpaBJICHHOCTH, MPHOOPECTH OMIBIT
IPOBEJCHUS YUEOHBIX HCCIIEI0OBAaHUN B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3alui,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U (uudposBbie)
KoHnTpoJbHbIE IIpakTuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Paznen 1. HepBOHa‘laJIbele XUMHNYECCKHUC ITIOHATHUSA

Xumust — BaxkHas 00J1aCTh
1.1 €CTECTBO3HAHMSI U IIPAKTUYECKOU 6 2
JESATeNbHOCTH YEJI0BEKa

Be CCTBa U XUMHNUCCKHUC
12 B 20 1
peaKIuu

Hroro no pazgeny 26

Pa3nes 2. Baskneiimme npeacTaBUTeI M HEOPraHUYECKUX BelIeCTB

Bosnyx. Ilonarue o razax.

2.1 12 1 1
Kucnopon. Oxcunbt

’9 Bonopoa. Ilonsitue o kucnorax u 4 1
COJISIX

)3 Boga. PactBopsl. [lonsitue 06 16 1 1

OCHOBAHUAX

OCHOBHBIE KJIACCHI
2.4 . 16 1 1
HEOPTraHUYECKUX COCTMHECHHI

Hroro no pazneny 48

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMenToB /I. M. MengeneeBa. CTpoeHne aToMOB.




Xumuyeckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbLHBIE Pe€akKnuu

[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema
3.1 14
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XumMuyeckas CBS3b.
3.2 OKucCIUTeNIbHO- 12
BOCCTaHOBUTEJIbHBIE PEAKIINH
Hroro no pazgeny 26
PesepBHOE BpeMms 2
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Pa3nes 1. BemecTBO M XMMHYecKasi peakus
11 [ToBTOpenue u yriyOneHue 3HaHU o g
BELIECCTBE
12 OcHOBHbBIE 3aKOHOMEPHOCTH MTPOTEKAHUS 14 |
) XUMHUYECKHUX PEAKIIUN !
13 DNEKTPOIUTHYECKAs JUCCOLUAIIMS. 10 | )
' XUMHYECKHE PEaKIiu B PaCTBOPax
Hroro no pazneny 32
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 6 |
) anemeHToB VIIA-rpynmnsl. ['anorenst
OO0m1as XxapakTepuCTUKa XUMHUECKUX
22 aneMeHToB VIA-rpynmnsl. Cepa u eé 8
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 12 1
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 14 1 2
KpEeMHUU, UX coequHeHus. bop
Hroro no pazneny 40




Pa3gen 3. MeTa/sIbI M HX COeTMHEHU S

3.1 OO01mue cBOWCTBa METAIIOB 6
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 14 2
Hroro no pazgeny 20
Pasznen 4. Xumus 1 OKpysKaomas cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. )
' OCHOBBI IKOJIOTUYECKOMN TPaMOTHOCTH
Hroro no pazneny 2
Pasznea 5. O0001menne 3HAHUH
51 [ToBTOpeHUE 1 00600IICHNE 3HAHUT 6 5
' OCHOBHBIX Pa3JIeJIoB KypcoB 8—9 KiiaccoB
Hroro no paszneny 6
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 11







IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC

Ne
n/n

Tema ypoka

[Ipenmer xumuu. Ponap XuMuu B 5KU3HU
yenoBeka. [lonstue 006 ucropun
BO3HUKHOBEHHUS U Pa3BUTUA XUMHUHU. XUMUS
B CUCTEME HAayK

KoauuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
H3Yy4YeHH s

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Tena u BemectBa. Pusuyeckue u
XUMHUYECKHE CBOMCTBA BEILIECTB.
dusnueckre U XUMHUECKUE SIBICHUI

[IpencraBienust 0 HAyYHOM MTO3HAHUU HA
SMIIMPUYECKOM YPOBHE: HAOJIOCHNUE,
U3MEpEeHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.
[TonsTre o metogax pabOThI C XUMUYECKUMU
BemiectBamu. O60py0BaHKE MIKOJIBHON
XUMHUYECKOH J1ab0paTopuu

[TonsATHE O TEOPETUYECKUX METOAX
ITO3HAHMS B €CTECTBEHHBIX HAYKAX.
HcTounuku xumMuueckoit HHGpopmaiu

[IpakTuueckas pabora Ne 1 mo Teme
"[IpaBuia paboThl B 1a00paTOPUU U MPUEMBI
oOpariieHus ¢ 1a60paTOpHBIM
obopynoBanueM"

Yucrele BemecTBa U cMmecu. CriocoObl




pazzaeneHus cMecen

[TpakTuyeckas padora Ne 2 o Teme

7 "Paznenenne cmeceit (Ha mpuMepe OYNCTKH
MMOBapeHHO# cojn)"

g ATOMBI 1 MOJIEKYJIbl. XUMHUYECKUE
3JIEMEHTHI

9 XHUMHYECKHUE 3JIEMEHTHI

10 [IpocTsle U CIOXKHBIE BENIECTBA

1 BemectBa MoseKkyasipHOro 1
HEMOJICKYJISIPHOT'O CTPOCHUS

12 Xumudeckas popmyna. BaneHTHOCTD
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB

13 3aKOH MMOCTOSIHCTBA COCTaBa BELIECTB

14 OrnpezeneHre BaIGHTHOCTH aTOMOB 11O
dbopMynaM OMHAPHBIX COETMHEHHIA

15 OTtHocuTeNnbHASI aTOMHas Macca.
OTHOCHUTENBbHAs MOJIEKYJISIpHAsk Macca
BrrunciieHns OTHOCUTEIBHON MOJIEKYIISIPHOM

16 MacChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEIIIECTB U KOJUYECTBA BEIIECTBA
MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTA B

17 COCTMHEHNH. Bhruncienus MaccoBoM 107U
XUMHUYECKOTO AJIeMeHTa 1o popmyiie
COCTMHECHHUS

13 Boruucnenus MaccoBoil 107U XUMHUYECKOTO
aJeMeHTa 1o (hopMyJie COeTMHEHUS

19 Haxosxnenue npocteitmiei popmyibt

BCIICCTBA IO MAaCCOBBIM JOJIAM 3JICMCHTOB.




20

Breruucnenus npocretimei Gopmysbl
BEILIECTBA 10 MACCOBBIM WJIM MOJIbHBIM
JIOJISIM DJIEMEHTOB

KomnnuectBo Bemectsa. Monb. MospHas
JIOJISI XUMUYECKOTO DJIEMEHTA B COEINHEHUH

21

B3anmocBA3b KOJIMUECTBA, MACCHI U YUCIIA
CTPYKTYPHBIX €IMHUI] BellecTBa. MosbHas
JIOJIs1 XMMUYECKOT'0 JIEMEHTA B COCIMHEHUN

22

23

24

Haxoxxnenne npocreiieid hopmyInbt
BEILECTBA I10 MOJIBHBIM JIOJISIM 3JIEMEHTOB
XUMUYECKUE SIBJICHUSA. XUMUYECKas peaKLus
U €€ MPU3HAKU

ATOMHO-MOJIEKysipHas Teopus. JKnu3Hb u

nearenbHOCTsE M. B. JIoMoHOCOBa. 3akoH
COXpPAHEHUs MacChl BELIECTB

25

26

27

28

XUMUYECKUE ypaBHEHUS. TUITBI XUMUYECKUX
peakuuii

Pacu€rsl 10 XUMHYECKUM YPaBHEHUAM
KOJIMYECTBA U MACChl UCXOJHBIX BEILIECTB
WJIY IPOAYKTOB PEAKIUU

Brrunciienus 1o ypaBHEHHSIM XUMHYECKON
pEeaKUrH: KOJIUYECTBA BELUIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCE
pEareHTOB WJIM NPOJYKTOB PEAKIINHI

Beluncnenus no ypaBHEHUSIM XUMUYECKOU
peaklu: KOJIMYECTBa BEIIECTBA, MACCHI 110
U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE
pEeareHTOB WX IIPOJYKTOB PEAKLIUU




29

30

Kontponbnas padota Ne 1 o teme
"BemectBa u xumMuueckue peakuuu"

Bo3nyx — cMech razos. [lonstue o razax.
3akoH ABoraapo. MosipHbIil 00BEM Ta30B

31

Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA
rasa o U3BECTHOMY €0 KOJIMYECTBY
BEIIECTBA, 00BEMY

32

33

34

35

OtHOCUTENbHAA TUIOTHOCTH Ta30B
BrlunciieHus OTHOCUTEIBLHOM IIOTHOCTHA
ra3os.

Ornpenenenue OTHOCUTEIIbHOM
MOJIEKYJISIPHOI Macchl ra3000pa3HOro
BEIIIECTBA 10 U3BECTHOM OTHOCHTEIBHOM
IUIOTHOCTH

BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM
Macchl Ta3a I10 U3BECTHOW OTHOCHUTEIILHOMN
IJIOTHOCTH

OOBbEMHBIE OTHOILIEHUS Ta30B MIPU
XUMHUYECKHX PEaKIUsIX

36

37

38

Brruucnennst 005EMOB ra30B 10 ypaBHEHUIO
XUMHYECKON peaKiuu

Kucnoposn — sinemMeHT ¥ mpocToe BEIlIecTBO.
Oxcuapl

CriocoOsI TOTy4eHUsT KUCIIOPO/ia B
nabopaTopuu ¥ MPOMBIIIIIEHHOCTH

39

[IpakTuueckas pabora Ne 3 o Teme
"[Tonyuenue u cobnpanue KMUCIOPOa,
W3y4YEHHUE €ro CBOMCTB"




40

41

Kpyrosoport kuciopoaa B npupozae. O30 —
AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA
TennoBoi 3 PeKT XMMUIECKON peaKIuu,

TEPMOXUMHNYCCKUE YPaBHCHUS, OK30- U
OSHAOTEPMHUYCCKUEC pCAKIIUN

42

Tommgo. Mcrionbs3oBaHue yris U ME€TaHa B
Ka4yecTBE TOIUIMBA. 3arpsi3HEHUE BO3yXa.

43

Brrunciienus o ypaBHEHHSIM XUMHYECKON
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MACCBI 110 U3BECTHOMY KOJIUYECTBY
BelIecTBa, 00bEMY, Macce pearcHTOB WIIH
MPOAYKTOB PEAKIUU

44

45

46

47

KonTponbnas padorta Ne 2 o reme "Bo3nyx.
Kucnopon. Oxcunpr"

Bonopox — 35meMeHT U MPOCTOE BELIECTBO.
CriocoObl osryyeHus BOA0pOia B
71a00paTOPUU U MPOMBIIIUIEHHOCTH
Hcnonb3oBaHne BOJOPOa B KaUeCTBE
TOIINBA.

[TpakTruyeckas pabora Ne 4 o Teme
"ITonyyenue u cobupaHue BoJAOpOAa,
M3y4YEeHHUe ero cBOMcTB"

[Tonsitue o kucnorax u consix. Cocra
KHUCJIOT U COJIeH

48

Brruncienus o0béMa, KOJIMYSCTBA BEISCTBA
rasa 1o U3BECTHOMY €T0 KOJIUYECTBY
BeIleCTBA WK 00bEMY. Berancienus
00BEMOB T'a30B M0 YPAaBHCHUIO XUMHYECKOM




49

50

peaku

Beruncnenus no ypaBHEHUM XUMHYECKOU
peaKIMK: KOJIMYEeCTBA BEILECTBA, 00bEMA,
MAaccChbl 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, 00BEMY, Macce peareHTOB WK
IIPOLYKTOB PEAKIUU

dusnueckue cBocTBa BoAbL. Bona B
IpUpoAe. AHAJIN3 U CUHTE3 — METO/BI
U3Y4EHHsI COCTaBa BOJBI

51

52

53

54

55

Xumuueckue cBorcTBa Boabl. CocTas
OCHOBaHUU

PactBopbl. PacTBOprMOCTE BelIeCTB B BOJE.
HacwImmennsie 1 HEHACHIIICHHEIE,
KOHLEHTPUPOBAHHbIE U pa30aBICHHbIE
pacTBOpHI

CrniocoObl BbIpaKeHUsI KOHIIEHTPALIH
PacTBOPOB: MaccoBas J0Js1 paCTBOPEHHOTO
BEIIECTBA, MOJISIPHAS KOHIICHTPALIUs

[TpakTuyeckas pabora Ne 5 o Teme
"[IpuroToBieHne pacTBOPOB C
ONPeACIEHHON MAacCCOBOU JT0JIEN
pacTBopéHHOTrO BeuecTBa. [Ipurorosnenue
pPacTBOPOB C ONPEIETEHHON MOJISIPHOM
KOHIIEHTpalllel pacCTBOPEHHOIO BelecTa"

Bobluucnenus ¢ UCOJIb30BaHUEM TOHSITHUS
«MaccoBasi 10J1s1 BELIECTBA B PACTBOPEY.
Boruucnenus ¢ UCoOIb30BaHUEM TOHSITHUS
«MOJISIpHAsi KOHIIEHTpAIUsl paCTBOPEHHOTO
BELIECTBa»




Ponb pacTBOpOB B IPUPOAE U KUIHU
yesnoBeka. KpyroBopoT BOJbI B IPUPOJIE

56
3arpsi3HeHue NpupoaHbIX Boa. OxpaHa u
OUYHCTKA IPUPOAHBIX BOJ..
Boruncnenus ¢ ucrosib30BaHueM rpaukoB

57 PacTBOPUMOCTH JJIsl pacUETOB
pPacTBOPUMOCTH BEIIECTB

53 Brruncnenus ¢ UCronb30BaHUEM MTOHSITHS
«MaccoBasi I0JIsI BEIIeCTBa B PACTBOPE»
Brruucienus ¢ HCob30BaHUEM TTOHITHS

59 «MOJISIpHAsl KOHLEHTpaLUs PaCTBOPEHHOTO
BEILIECTBAY
Brruucnenus ¢ ucnosib3oBaHueM rpaduKoB

60 PacTBOPUMOCTH JIJIsl PacCUETOB
pPacTBOPUMOCTH BEIIECTB

61 O060061IeHre U crucTeMaTu3alus 3HaHU!

2 KonTponbnas padora Ne 3 o teme
"Bonmopoxa. Boxa. PactBopel. OcHoBanus"
Oxcunsl: cocTaB, KiacCupUKaLIUs,

63 TpUBHAIIbHBIE Ha3BaHUs. [lomydeHne n
XUMHUYECKHE CBOMCTBA OKCUIIOB

64 [TonsiTHE O TUIPOKCUAX — OCHOBAHUSX U
KHUCJIOPOJICOAEPKAITUX KUCIOTaX

65 OuU3NYECKNE U XUMUYECKUE CBOMCTBA
kucioT. [lonydyenue kuciaor

66 Knaccudukanms ocHoBaHMiA

67 [II€moun, UX CBOMCTBA U CITOCOOBI

MOJIYYCHU A




68

69

HepacTBoprMbIie OCHOBaHHSI, HX CBOMCTBA U
CTIOCOOBI OTYYECHUS

[TonsiTre 06 aM(OTEPHBIX THIPOKCHIAX:

XMMHUYECKHE CBOICTBA U MOJIyYEHUE.
[IpumeHeHne BaxXHEUIINX OCHOBaHUMN

70

Comnu: coctaB, knaccupukanus,
TPUBUAJIBHBIC HA3BAHUA

71

72

dusnueckre U XUMHUIECKUE CBOMCTBA COJIEH.
[Tonyuyenue conen

I'eneTnyeckas cBs3b MCXKAY KilaCCaMu
HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

73

[IpaxTuueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME
«OCHOBHBI€ KJIaCChl HEOPIaHUYECKUX
COCIMHEHUI»

74

Brrunciienus mo ypaBHEHUSIM XUMUYECKOM
peaKIMu: KOJIMYeCTBa BEIIeCTBa, 00bhEMA,
MACCBI 110 U3BECTHOMY KOJIUYECTBY
BelIecTBa, 00bEMY, Macce peareHTOB WK
MPOAYKTOB PEAKLUU

75

BBI'—II/ICJ'IGHI/ISI MacCChbI HpO)IYKTa peaKuI/m 110
HN3BECTHOM Macce OJHOT0 U3 UCXOIHEIX
BEIIIECTB, B3STOTO B BHJIC PACTBOPA,
COJIepKallIero ONnpeaeIEéHHYI0 MaCCOBYIO
JIOJII0 paCTBOPEHHOTO BEUIECTBA

76

KonTponbnas padora Ne 4 o teme
"OCHOBHBIE KJIACChI HEOPTAHUYECKUX
coenuHeHun"




77

78

[lepBbie NOMBITKY KIaCCUPUKATUU
XUMUYECKUX 1eMeHTOB. [lonarue o
IPYIIax CXOJHBIX HJIEMEHTOB

DeMeHTHI, KOTOpbIe 00pa3ytoT aM(pOTepHbIE
OKCHJIbI ¥ TUAPOKCHUIBI

79

[lepuoanueckuii 3akoH. OTKpbITHE
[Iepunonnueckoro 3akoHa

80

81

82

KopoTkoneproaHas n JUIMHHOIIEpUOAHAS
¢dopmsl Ileproanaeckoil CUCTEMBI
xumudeckux anemeHToB .M. Meneneena.
Ilepuons! u rpynmsl

OCHOBHBIE CBEICHUS O CTPOCHUU aTOMOB.
CocraB aTOMHBIX s11€p

H3oTomsI Kak Pa3HOBUAHOCTH aTOMOB
XHUMHUYCCKOI'O 3JICMCHTA

83

DONeKTPOHBI. DIIEKTPOHHAS OpOUTAT.
DHepreTudecKkre ypoBHU U MOJYyPOBHU
aToma, s-, p-, d-opOurtanu

84

DNeKTpOHHBIE KOH(PUTYpaLUu U
ANEKTPOHHO-Tpaduyeckue GopmMysbl aTOMOB.
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMHYECKUX 3JIEMEHTOB
[Tepuonuueckoit cucremsl .. Mennaeneena

85

3aKOHOMEPHOCTH MU3MEHEHUS paInyca
dTOMOB XUMHYCCKHX DJICMCHTOB,
MECTAIININYCCKUX U HCMCTAJIJIMYCCKUX
CBOWCTB 10 TPYIIIaM U MepUoaMm.
H3menenune cBOHCTB cOeIMHEHNN




XUMHYCCKHUX 3JICEMEHTOB B IICPUOJaX U

rpymnmax
XapaKTepUCTUKAa XMMUYECKOT 0 3JIEMEHTA 110

86 ero noJjioxkeHuto B [lepuoanueckoit cucreme
.. MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa u

87 [Teproanueckoit CUCTEMBI XUMHUYECKHX
3JIEMEHTOB JIJISl Pa3BUTHS HAYKU U TPAKTUKHU

28 DNEeKTPOOTPULIATETFHOCTh XUMHYECKUX
3JIEMEHTOB

29 KoBanentnas HemonsipHas CBSI3b.
KoBanentnast nonsipHas cBs3b

90 WNonnas cBs3b

01 DNEeKTPOHHBIE U CTPYKTYPHBIE (HOPMYIIBI
BEIIIECTB

92 Kpucrannuueckue 1 amop¢HbIe BeleCTBa

93 Tunel KPUCTAITUYECKUX PEHIETOK U UX
XapaKTEPUCTUKU
[TpuunHBI MHOrOOOpa3us BEIIECTB,

94 3aBUCUMOCTB CBOMCTB BEILIECTB OT COCTAaBa U
CTPOEHUS

95 Crenenb OKUCIEHHS. XUMUYECKUE
3JI€MEHTBI — OKHUCIIUTENN U BOCCTAHOBUTEIN

96 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peakuu
CocrapneHue ypaBHEHUN OKUCIUTEIBHO-

97 BOCCTAaHOBUTEJIbHBIX PEAKIIUI, METO/]

AJIEKTPOHHOTO OajaHca




Brruucnenus mo ypaBHEHUSIM XUMHYECKOM
pEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,

98 MAacchl I10 U3BECTHOMY KOJIMYECTBY 1
BEIIECTBA, 00BEMY, Macce peareHTOB WIH
IIPOJYKTOB PEaKLUU
Brruucnenus npocreieid MoJeKyIapHOU

99 (OpMYyIIBI BEIIECTBA IO U3BECTHBIM 1
MacCOBBIM JOJISIM 3JIEMEHTOB

100 KonTponbnas padora Ne 5 o teme 1
"Ctpoenue aroma. XuMU4ecKas CBs3b"

101 Pe3epBHbIit ypok 1

102 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara

H3yYCHUSA

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

CrpoeHue aToMOB

[TocnenoBaTenbHOCTH 3aMOJIHEHUS
3MIEKTPOHHBIX OpOUTANIE AaTOMOB MaJbIX
MEepPHOJIOB

Oco0eHHOCTH 3aMOTHEeHUS AIEKTPOHHBIX
opOuTaneit aToMoB OOJBIIUX MTEPHOJIOB

CreneHb OKUCIICHUS U BAJICHTHOCTh

Bunasl xumuueckoii cBA3U

OOMeHHBIN U IOHOPHO-aKLENITOPHBIN
MeXaHHU3M 00pa30BaHUs KOBAaJIEHTHON
CBsA3U. MeXMOJIEKyIIpHBIE
B3aMMOJEICTBUSA

THUITBI KPUCTAININYECKUX PEIIETOK,
O0COOEHHOCTH CTPOEHHUS KPUCTAIITMUECKUX
peméToK. 3aBUCUMOCTh CBOMCTB BEIIECTBA
OT TUIIA KPUCTAJUIMYECKOM pEIETKU U BUJA
XUMHYECKOH CBS3H

Knaccudukanus XuMHUECKUX peaklui o
Pa3IUYHBIM MpPU3HAKAM

OHepreTuka XMMHUYECKUX PEAKIHM.
TennoBoii 3pPeKT XUMUIECKON peaKIuu

10

3akoH ['ecca u ero cieacTBUsA




11

BpruncieHus o TepMOXUMHYECCKOMY
YPaBHEHHIO PEaKIMU: TEIIOBOTO 3(dekra
XUMUYECKON PEAKLIUHU 110 KOJIMYECTBY
BEIIIECTBA, Macce WiIH 00BEMY
POpEarupoBaBIIETO WK
00pa3oBaBIIErocs BELIECTBA

12

13

14

15

16

[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peakiyy. 3aKOoH JEHCTBYIOMIMX MacC

Oueprus aktuBauuu. [lonstue o katanuse.
®epmenTsl. UHrnouTopsl. @akTopsl,
BIIMSIOIINE HA CKOPOCTh XUMHYECKOM
peakuuu

[TonsiTHE 0 XUMHUYECKOM PaBHOBECHH,
npuHuun Jle [larense. dakTopsl,
BIIUSIOIIME HA COCTOSTHUE XMMUYECKOTO
paBHOBecus. [Ipornosuposanue
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX
IIPEBPAILCHNI B PA3JIMYHBIX YCIOBUAX

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC
pPCaKknuu. Baxnble OKMCIUTEIN U
BOCCTAHOBHUTCIIN. HCpMaHTaHaT KaJlusa

CBoiicTBa IMPOCTHIX BCHIECCTB — MCTAJIJIOB
N HEMCTAJIIIOB, KUCJIOT 1 coJieii — B CBETE
HpCI[CTaBJ'ICHI/Iﬁ 00 OKHCIUTEIBLHO-
BOCCTAHOBUTCIIbHBIX PCAKIIUAX

17

[TpakTuueckast paborta Ne 1. Pemenue
AKCIEPUMEHTAJIBHBIX 33a4 110 TEME
«OKHUCIINTEIBHO-BOCCTAHOBUTENBHbIE
peaKumn»




18

19

Kontponbnas padora Ne 1 mo teme
«OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHYECKUX PEAKIUIN»

PactBopenune kak (pU3MKO-XUMUYECKUI
nporecc

20

DNEKTPOIUTHI U HEIIEKTPOIUTHI. Teopus
AIIEKTPOJINTUYECKON JUCCOLIMALIUN

21

22

23

HonHoe nponsBeneHue BOBI.
Bonopoansiit nokasarens
DNIEKTPONIUTHYECKAs! AUCCOLMALINS KUCTIOT,
OCHOBaHUH U coJiel. Peakiiuu HOHHOTO
oOMeHa

CBolicTBa KUCJIOT, OCHOBAHUH U COJIEH B
CBETE MpeACTaBIeHUN 00
3JIEKTPOJIUTUYECKON AUCCOLMALINUI

24

25

26

KauecTBeHHbIE peakuy Ha HOHBI
[Tpaktuyeckas padora Ne 2. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«OIIEKTPOJINTUYECKAS TUCCOLUALIMSI
I'maponus coseii. MoHHBIE ypaBHEHUS
TUAPOIIN3a COJIEU

27

[TpakTuueckast paborta Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEME
«'upponus conen»

28

Brruucnenust Macchl IpoyKTa peakuu mno
U3BECTHOU Macce OJTHOTO U3 UCXOTHBIX
BEILIECTB, B3SATOIO B BUJIE PACTBOPA,
COJIEpPKAIIETO ONPEAECIEHHYIO




KOHICHTPAIHIO paCTBOpéHHOFO BCIIECTBa

KonTtponbnast padora Ne 2 o teme

29 "DNEKTPOTUTHYECKAS TUCCOLHAITUA.
XUMHUYECKUE peakiuu B pacTBopax”

30 OO0m1ast xapaKTepUCTHKA HEMETAIUIOB

31 OO0m1as XxapaKTepUCTUKa TaJIOTeHOB

1 XUMHUYECKUE CBOMCTBA raJIOT€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

33 XnopoBogopoa. CossiHast KUCIIOTa
[TpakTuueckas padora Ne 4 o reme

34 "IlonyuyeHue coJITHON KUCIIOThI, U3yYEHUE
€€ cBOMCTB"

35 [ToHsiTHE O KUCIOPOACOIEPHKAITUX
KHCJIOTaX XJI0pa U UX COJSIX
Brruucnenus no ypaBHEHUSIM XUMHUECKUX

36 peaKIuii, eclii OJNH X PEareHTOB JIaH B
M30BITKE

37 Baxwuerimme coeMHEHUs XI0pa U UX
HAaxXO0’KJICHUE B MIPUPOJIE
OO0mas xapakTepucTrka 3J1eMeHTOB VIA-

38 rpynnsl. CTpoeHue u cBOWCTBa IPOCTOrO
BEILECTBA CEPhI. AJTIOTPOIHBIE
MoIU(DUKAIIHH CepBl

39 CepoBoaopoj, cTpoeHue, Pu3ndeckne u
XUMHYECKHUE CBOMCTBA

40 Oxcuppl cepsl

41 CepHucras KUcioTa u €€ COJIH.

42 CepHas kuciora 1 ee coiau




43

[IpoMbIIEHHOE TTOJTYYEHHE CEPHOM
kucioTel. Haxoxnenue cepel 1 €€
COCIMHEHUH B IpUpOoAe. XUMUYECKOE
3arpsi3HEHUE OKPYIKaIOLIEH cpebl
COEIMHEHUSIMU CEPBI

44

45

46

47

Bor4rciieHus: MacChl MPOIYKTa PEAKIMU 110
W3BECTHOHM MaccoBoit (00bEMHOIT) moe (%)
€T0 BbIXOJa OT TCOPECTHUICCKHU BO3ZMOKHOI'O

Breruucnenus MmaccoBoit (00bEMHOI) T0TH
(%) BBIXOA MPOJIYKTA PEAKIIUHU IO
U3BECTHOM Macce (00BEMY) HCXOIHOTO
BEIIECTBA U MTPOYKTA PEAKIIUN

OO0m1as XxapakTepucTUKa 3JIEMEHTOB VA —
rpymisbl. A30T, paclipOCTpPaHEHHE B
npupoje, GU3NYECKrue 1 XUMUIECKHE
CBOMCTBa

AMMHak, ero Gpu3nUecKue 1 XUuMHYECKUE
CBOMCTBA

48

49

50

Conn aMMOHUSA

[TpakTuyeckas padora Ne 5 o Teme
"IToryueHne amMmmHuaKka, U3y4eHHe ero
CBOMCTB"

Oxkcuast azota (I, 11, 11, TV, V)

51

52

A3soTucras kuciaora. A30THAs KHUCIOTA

HpOMLIIJ_IJ'IeHHOC MOJIy4YCHHUC a30THOH
KHUCJIOTHI

53

Hurtpatsl u HUTpUTBL. XUMUYECKOE
3arpsi3HEHNE OKPY KalowIel cpebl




54

COEIMHEHUSIMH a30Ta
docdop, aTOTPOITHBIE MOAU(PHUKAIIN
dbocdopa

55

Oxkcunst pocdopa (I11, V) u pochopnas
kuciora. [Ionste 0 MuUHEpanbHBIX
yn00peHusix. 3arpsi3HeHrne MPUPOTHBIX
BOJOEMOB COCAMHEHUAMU a30Ta U

docdopa

56

57

58

59

60

Yriepon, ero ajuioTpOIHbIE MOTUPUKAIIHN
Y CBOICTBA

Oxcuzpl yraeposa, ux Gpusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV) YroneHas kucnora u eé
COJIN.

[TpakTnyeckue padotsl Ne 6 1o Teme
"ITonryuenue okcuaa yriaepoaa (IV) u
W3y4eHUE ero CBOUCTB"
[TepBoHayanbHbIE TOHATHUS 00
OpPraHMYECKHX BEIECTBaX KakK O
coeauHeHusx yriepoaa. [Tpupoausie
UCTOYHUKHU YTJIEBOJIOPOJIOB U UX POJIb B
OBITY ¥ TPOMBIINIEHHOCTH

[TonsaTue o 6GuONIOrNUECKN BaXKHBIX

OpTraHUYCCKUX BCIICCTBAX — KHUPAX,
Oenkax u yriieBoaax

61

KpemHnii, ero ¢puznueckne u XUMUYECKHE
CBOMCTBA




62

63

Oxkcua kpemuus (IV), kpemaneBas
KHCIIOTA, CHIIUKATHI

bop. bopHast kucnora

64

[IpakTuyeckas pabora Ne7. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxkneine HeMeTaIbl 1 UX
COCIMHCHUS

65

Beruncnenust maccol (00bEMa; H.Y.)
IIPOJIYKTa PEaKLMK 110 JAaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIepIKAIIETO ONPEACTIEHHYIO MACCOBYIO
JIOJTO IPUMECEN

66

67

68

69

KonTtponbnast padora Ne 3 o teme
«Bakuenme HeMeTaJUIBI U UX
COEIUHEHUA.

OO011ast XapaKTepUCTHKA XUMHYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAaHUH MX
nonoxkenus B [ICXD JI.U. Mennaeneena.
Meramnsl A- u b-rpynn

Mertannndeckas CBsI3b U MeTaJlJIMYECKast
KpucTallinyecrasd pCIJ_IéTKa. 3aBHCHMOCTD
(I)I/IBI/I‘-ICCKI/IX CBOMCTB METaJIJIOB OT
CTPOCHUA KPUCTAJIIIOB

O6H_[I/IC XHUMHUYECKHE CBOMCTBA METAJIJIOB.

O611me cnocoObl MOTyYEHHsI METAJLIOB,
metatyprust. CruiaBsl

70

DJIEKTPOJIN3 PACINIAaBOB U PACTBOPOB COJICH
KaK OJIMH U3 CIIOCOOO0B MOJTYYCHHS




METAIJIOB

Bpluncnenus 1o ypaBHEHHUM JIEKTPOIIN3a

7 pacIuiaBoB ¥ pacTBOPOB BELIECTB

72 [ToHsATHE O KOPPO3UH METAIUIOB
Boruncnenus cocraBa cMeceil ¢

7 UCIIOJIb30BAHUEM PELICHUSI CUCTEM
ypaBHEHUH. Pa3nuuHple TUIBI BBIYMCICHUN
10 YPaBHEHUAM XUMHYECKHUX PEaKIIUM

74 Meramnsl A-rpynn. Henounbsie MeTasl

75 Haxoxnenue B npupoae. CoiicTBa
IIEJIOYHBIX METAJIJIOB

76 OKcuabl M TUAPOKCUIBI HATPUSA U KAJIUS

77 [llenoyno3eMeNbHBIE METATIIBI
Baxneiime coeTMHEHUS KaIbIUS,

78 CBOIMCTBa, MpuMeHeHue. JKECTKOCTh BObI
U CI0CcOOBI €€ yCTpaHEeHUs
[TpakTuyeckas padora Ne 8 o Teme

79 "JKécTkoCTh BOJBI M METOABI €€
ycTpaHeHHs"

20 AmomuHuit AMdoTepHbIe CBOICTBa
OKCHJIa U THJIPOKCH]IAa AITFOMUHHSL.

21 OO0m1as xapakTepucTUKa MeTaIoB b-
rpynn (moOOYHbBIX MOATPYIIN)

Menp u cepebpo. [lepponauanbHble

82 IIPEJICTaBICHUS O KOMIUIEKCHBIX
COEIMHEHUSX

23 [TpencraBnenust 06 aMMHUaYHBIX

KOMILJIEKCax cepedpa u Meau




84

85

[{uak. AMdoTepHBIe CBOHWCTBA OKCHIA U
TUAPOKCH/IA IIMHKA

Kene3zo OKkcuapl, THAPOKCHUABI U COTTU
xenesa (I1) u sxenesa (III).

86

87

88

&9

YyryH u cTajb — CIUIABbI XKelle3a

[TpakTuueckas padora Ne 9. Pemenne
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«Baxnaenne MeTaiIbl 1 X COSTHMHECHMS

Brrunciaenus cocraBa cMecel ¢
HCIIOJIb30BAHHUEM PCIICHUS CUCTEM
ypaBHeHPIﬁ. PaszauuHbIe TUITBI BEIYMCIICHHI
10 YPaBHCHUAM XUMHWYCCKUX peaKHI/Iﬁ

KonTtponsnast padora Ne 4 o teme
«BaxkHeiime MeTaibl U UX COeTMHEHUS»

90

91

92

93

be3onacHoe ncmonp30BaHme BEMIECTB U
XUMHYECKHUX PEAKIHH B ObITY

HoBble MaTepuansl U TEXHOJIOTHUH.
IIprHIMIIBI «3eNEHON XUMUWY» XUMUS U
3710pOBBE.

XUMHYECKOE 3arps3HEHUE OKPYKaAIOILIEn
cpenbl. [loHsTHE O IpeAEIbHO JOMYCTUMOMN
koH1eHTparuu Bemects (ITIK).
DKOoNoTru4ecKue MpoOIeMbl, CBSI3aHHBIE C
COCTMHEHUSIMU yTJIepoia, a30Ta, CePhI,
TSOKENBIX METAIIOB. POJIbL XUMHH B
PEIICHUH DKOJIOTHYECKUX MPoOIeM

IIepuonnueckuii 3axoH u [lepuoanueckas
CHUCTEMa XMMUYECKUX JJIEMEHTOB B CBETE




94

95

TEOPUU CTPOEHHUS aTOMa. 3aKOHOMEPHOCTH
B U3MCHCHHNH CBONCTB XUMHUYSCKUX
AJIEMEHTOB U UX COCIMHEHUN B IEPUOIAX U
rpymnmnax

CtpoeHue BellecTBa B TBEPAOM, KUIKOM U
ra3zo000pa3HOM COCTOSTHUHU. Buib
XUMHYECKOM CBI3U

Knaccudukanuss XaMHUUECKUX PEaKIMH 110
Pa3IMYHBIM MMPU3HAKAM

96

[Iporno3upoBanue BO3MOKHOCTU
IPOTEKAaHUsI XMMUUYECKUX MPEBpallleHUul B
Pa3IUYHBIX YCIOBUSX Ha OCHOBE
IpeCTaBICHUN XUMUYECKON KUHETUKHU U
TEPMOJIMHAMHUKHN. XUMHUECKUE PEAKIINU B
pactBopax. ['maponus coneit

97

CBolicTBa KMCJIOT, OCHOBAHUN U COJIEH B
CBeTE MpeACTaBICHUM 00
3JIEKTPOJIUTUYECKON AUCCOLMALINUI

98

99

100

OKHCITUTEIIEHO-BOCCTAHOBUTEIIHLHBIC
peaKiu. IIEKTPOIIHU3.

[IpakTuueckas padora Ne 10. Pemenue
HKCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
«XUMUYECKHE PEAKIINI

[IpakTuueckas padora Ne 11. Pemenue

SKCHICPUMCHTAJILHBIX 3a/la4d 110 TCMC
((MCTaJ'IJ'IBI, HEMCTAJJIbI U UX COCIAUHCHU)

101

Pe3epBHBIit ypok

102

PesepBHBIi ypok




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102

11






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOT'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBOHaYanbHbIE XUMHYECKUE TOHSITUSD)
pacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX IOHSATHI: aToM, MOJIEKyIa,
XUMHUYECKHM DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(ogHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
1.1 MaccoBas JI0JIs1 XUMHUYECKOTO JIEMEHTa B COCAMHEHUH, MOJISIPHBIA 00BEM,
XUMHYECKast peakiusi, KiacCu(UKAIUs pPEeaKiuil: peakuu COCTUHCHUS,
peaKuuu pa3joKEHUs, pPeaklUu 3aMEleHUs, peakuuu OoOMeHa, 3K30- U
SHJIOTEPMHUUYECKUE PpEaKIHH, TEeTUIoBOM d(p(dEeKT peaknuu, pacTBop,
MaccoBasi 10Jis BeulecTBa (MIPOLIEHTHAsI KOHIICHTPAI[Hs) B paCTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMMUYECKHUX IOHATHM U
’ IIPUMEHSITh 3T MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBpaLLlEHUI
13 HCIOJIb30BaTh XMMHUECKYI0 CHMBOJIMKY ISl COCTaBJICHHs ()OpMYIT BEUIECTB
’ Y YPaBHEHUI XUMHYECKUX PEAKIINI
14 pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKoHa ABOrapo
1.5 OTPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJaccu(uIUpoBaTh XUMHMYECKHE peakiuu (10 4YUCIy U  COCTaBy
’ YUYacCTBYIOUIMX B peaKkIUH BELIECTB, 110 TEII0BOMY 3 deKrTy)
1.7 BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB
13 BBIUUCIIATH MAacCOBYIO JOJI0 XMMHYECKOrO JJIeMeHTa 1o (¢opmyre
’ COEIMHEHNH,
1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 OPUMEHATh €CTeCTBEHHOHAYYHbIE METO/bl MO3HAHUSA — HaOJIOJICHHE,
' U3MEpeHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pEeaJIbHbII U MBICJIEHHBIN)
2 ITo Teme: «BakHel1ne NpeACTaBUTEIN HEOPTaHUUYECKUX BELIECTBY
21 pacKpbIBaTh CMBICT OCHOBHBIX XMMHMUYECKHUX TMOHATUN: OKCHJ, KHCIOTa,
' OCHOBaHHME, COJIb
29 ONpEAENATh IPUHAMISKHOCT BEUIECTB K ONPEIEIEHHOMY Kiaccy
) COEIMHEHHH 10 popMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
24 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEILECTB

Pa3JIMYHBIX KJIACCOB, IMOATBCPKAAA OIMMCAHUC NPUMCPAMH MOJICKYJIAPHBIX




YPaBHEHHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUU

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHMUs XUMHYECKUX IIPEBpAIllCHU B
Pa3INYHBIX YCIOBUSIX

CJIeIOBaTh MPaBHJIaM IOJIb30BaHUS XUMHUECKON MOCYA0H U 1abOpaTOpHbIM
o0opynoBaHuEeM, a Takke IMpaBWjiaM OOpalleHUs C BelIeCTBAaMH B
COOTBETCTBUU C HUHCTPYKUUSMU [0 BBINOJHEHHUIO J1a0OPAaTOPHBIX
XUMHYECKUX OTBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposia M KHCIOpPOJA), NMPUTOTOBIEHUIO DPACTBOPOB C OMNPEAEIEHHON
MacCOBOHM JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATh MU IIPOBOJUTH
XUMUYECKHE OSKCIIEPUMEHTHIIIO PACIO3HABAHUIO PACTBOPOB INEIOYEH WU
KHCJIOT C TMIOMOIIBIO HHIUKATOPOB (J1akMyc, heHondTanent, METUIIOpaHK U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON pEeaKuu

ITo teme: «llepuoanyeckuii 3akoH u Ilepuoanyeckas cucteMa XMMHUYECKUX
sanementoB J[. WM. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKAs CBSA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX TTOHATHH: AApo  aroma,
BHGKTPOHHBIﬁ cJion aTomMa, aTOMHasit 0p6I/ITaJ'Ib, paanyc atomMa, XUMHUYCCKasA
CBA3b, [noJsipHasa u HCIIOJIIPpHAA KOBAaJICHTHa:dA CBA3b,
QJICKTPOOTPpULIATCIbHOCTb, HOHHAs CBA3b, MOH, KAaTHOH, AHWOH, CTCIICHbL
OKHCJICHHUA

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

33

ONMCHIBaTh W XapakTepu3oBaTb TabmuunHyto ¢opmy Ilepuoanueckoi
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb TOHATUS  «TJIaBHas
noarpynna (Arpymnmna)» u «no6ouynas noarpymnmna (brpynmna)y, «manbie» u
«0oJBIINEY TIEPUOJIbI

3.4

3.5

3.6

packpbeiBaTh  cmblici  Ilepumonmueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPUPOBATh IIOHMMAHHE MEPHOAUYECKON 3aBHCUMOCTH CBOWCTB
XUMHYECKHX IEMEHTOB OT UX MOJI0KeHUs B Ileproanueckoi cucreme

COOTHOCHTH 0003HaueHMsl, KOTOpble UMetoTcs B Tabnuue «llepuoanyeckas
cucrtemMa XuMHueckux oaeMeHToB JI.MI. MeHneneeBa» ¢ UHCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHMsI aTOMOB XHMHYECKHUX JJIEMEHTOB (COCTaB U
3aps  sapa, oOIlee YHUCIO DIIEKTPOHOBU  pacIpesieieHHe HX 10
AIIEKTPOHHBIM CJIOSIM)

ONpeaACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCINHCHHUAX

3.7

9 KIIACC

ONpeAensaTh BHJ XHUMHYECKON CBSi3M (KOBaJeHTHAass M  HMOHHAas)B
HEOPraHWYECKNX COCANHEHUSAX




Kon
NpoBepsieMoOro
pe3yabTara

1

1.1

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

pacKkpbIBaTh  CMBICII  OCHOBHBIX XMMHWYECKHMX IOHSATHUI:  pacTBOp,
AIEKTPOIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTUUECKAS] JUCCOLMALIMS, PEAKLIUU
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMbIEe U
HEOOpaTUMbIE PEaKUUH, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHNS,
aM(pOTEpHOCTh, XMMHYECKAs CBSI3b (KOBAJIGHTHAS, HOHHAS, METAJUTHUECKAs),
KpUCTAJUITMYECKas PEeIIETKa, CILUIaBbl, CKOPOCTh XUMUYECKON PEaKLUU

1.2

1.3

1.4

I/IJIJIIOCTpI/IpOBaTB B3aMOCBS3b OCHOBHBIX XHMHUYCCKHUX HOHSITI/Iﬁ nu
HpI/IMerlTI) OTHU IIOHATHUS HpI/I OIIMCAaHUU BCILICCTB U UX HpeBpaIIIeHHfI
COCTAaBJIATh  YPAaBHEHHS  OJICKTPOJUTHUYCCKOW JHMCCOLMAIMHM  KHCIIOT,
IeJI0Yel U COJICH, TOJHBIC M COKPANIEHHBIC YPAaBHEHHs PEaKIHii HOHHOTO
obMeHa

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIX  PEaKIIHMiA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOI'O OajlaHCa STUX peaKIni

1.5

2.1

IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOUN peaKIuu

IIo Temam: «Hemeramnbl M HX COSOMHEHHS» M «MeTamabl U HX
COCIUHCHUA

XapaKTepu30BaTh (OMUCHIBATh) OOIMKE W CHENU(DUICCKUE XHUMHUYCCKUE
CBOICTBA TMPOCTHIX U CIOXXHBIX BEIIECTB, IMOATBEP)KIas OIMHCaHUE
puMepamMi MOJIEKYJSIPHBIX W HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKni

22

COCTaBJIATL YPAaBHCHUA peaKHHﬁ, MNOATBCPKAAIOIMINX CYHICCTBOBAHUEC
TCHETUYCCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

24

2.5

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHUX IMPEBPALICHUI B Pa3IMYHbIX
YCIIOBHSIX

CJIeZIoBaTh MPaBUJIaM I0JIb30BAaHUS XUMHUYECKOM MOCY0i U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBujiaM oOOpalleHus C BellecTBaMH B
COOTBETCTBUM C HWHCTPYKIMSAMU IO  BBIMOJHEHUIO J1aOOPaTOPHBIX
XUMHUYECKHUX OIMBITOB IO MOJIYYSHHUIO U COOUPaHHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTIeKUCIIoro ras3a)

MPOBOJUTH PEAKIIMHU, MOATBEPKAAIONINE KAUECTBEHHBIH COCTaB pa3IMYHbIX
BEIIECTB: PACHO3HABATh OIBITHBIM MyTEM XJOpPHI-, OpOMHUJA, HOIMI,
kapOboHaT, ¢ocdar, cunMkar, cynbdar, THUAPOKCUAUOHBI, KATHOHBI
aMMOHUS, WOHBI HW3YyYEHHBIX METaJUIOB, NPUCYTCTBYIONINE B BOJTHBIX
pacTBOpax HEOPTaHUYECKUX BEUICCTB

ITo Teme: «XHUMHSI U OKPY:KAOILIAsl CPENA»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux mnonstui: [IJIK Bemectsa;




KOpPPO3Hs METAJNIOB

3.2

MPUMEHSTh OCHOBHBIC OTICPAIlUU MBICIIHUTEIBLHON JCITEIbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHHUE, 00O0IICHHE, CUCTEMATHU3AIIHNIO, BBISBICHUE TIPUINHHO-
CJICICTBEHHBIX CBS3€H — IJII U3YYCHUS CBOWCTB BEIIECTB M XUMHUYECKHX
peakiuii; eCTECTBEHHOHAyYHbIE METOJbI TIO3HAHHWS — HaOIIOJICHUE,
U3MEpPEHUE, MOIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon
1

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

1.2

[Ipenmer xumun. Ponp XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUcTeMe Hayk. Tena u
BellecTBa. Ou3nUecKrue CBOMCTBA BEILIECTB. ATPeraTHOE COCTOSIHUE BEIIECTB
Ilonatue o Meromax mO3HaHHMS B XMMUH. YHCThle BemiectBa M cMmecH. CIocoOBl
pazzaeneHus cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUUYECKUE 31€MEHTbl. CHMBOJIBI XMMHUYECKHUX AJIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aroMHas Macca. OTHocHTelIbHAas
MOJICKYJIsIpHas Macca. MaccoBas g0yl XHMHYSCKOIr'0o 3JIEMCHTA B COCAUHCHUU

KomnuecTBo BemecTBa. Moabs. Monsipras Macca. B3auMocBsI3b KOJIMYECTBA, MacChl
Yuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XUMHUYECKUX
COETUHEHUN

Ou3nyeckue U XUMUYECKHE SBICHHUSI. XUMUYecKas peakius U e€ Mpu3HaKu. 3aKoH
COXPaHEHHUS MACChI BEIIEeCTB. XuMuieckue ypaBHeHus. Kinaccuduxkarus XuMudeckux
peakuuii (CoeAMHEHUS, PA3JI0KEHUSI, 3aMEIIICHUS], 0OMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH, C MpaBUIaMHU
paboThl B abopaTopuu U npuéMaMu oOpaleHus ¢ 1abopaTOpHBIM 000PYI0BAHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HaOmoeHne Qgu3nvecknx (MIaBJICHHE BOCKA, TasHUE JIbJa, pacTUpaHHE caxapa B
CTYTNIKe, KHWIIEHHE U KOHJACHCAIMs BOJBI) M XHUMHUYECKUX (TOPEHHE CBEYH,
MpPOKaIMBaHWE MEIHON MPOBOJIOKH, B3aWMOJCWCTBHE Mella C KHCIOTOH) sBICHUH,
HaOJIOJIECHWEe W  ONKUCaHWE NPU3HAKOB MPOTEKAHUS XHUMMUYECKHUX pPeaKlHi
(paznoxenue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOpUIOM Oapus,
paznoxxenue ruapokcuna menu(ll) mpu HarpeBanwu, B3aUMOJCUCTBHE Keye3a C
pactBopom comu menu(Il), m3yuenune crmocoOOB paszieneHus cmecedl (C MOMOIIBIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIAPUBAHME, JAUCTWUIALUSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHOW COJIM, HAONIOJEHHE U OMNHMCAaHUE pPe3yJIbTaTOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MAacChl, CO3JaHUE
MoJelel MOJIeKyI (IIapOCTEePKHEBBIX )

2.1

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. CoctaB Bo3nyxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxnenne kucinopoaa B npupojie, Gu3ndeckue 1 XMMUIECKHe CBOMCTBA (peakIuu
roperusi). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MONydeHHUs KHCIOpOAa B
naboparopun M THpoMbllieHHOCTH. KpyroBopor kuciopoma B mpupoje. O30H —




AJUIOTPOMHAS MOIU(PHUKALMS KHCIOPOIa

22

2.3

24

TennoBol 3hdPeKkT XUMUYECKON pPEaKIuy, TEPMOXHMHUUYECKHE ypPaBHEHHS, DK30- U
SHAOTEPMHUUYECKUE peakuuu. TOIMBO: Yroib W METaH. 3arpsi3HEHUE BO3/yXa,
yCUJICHHE TapHUKOBOTO 3 (ekTa, pazpylieHne 030HOBOTO CIOs

Bogopon — aneMeHT u mpocroe BemlecTBo. HaxoxkneHue Boaopoaa B IPUPOIE,
¢bu3nyecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI MostydeHus. Kucnorsl u
COJH

Mounsipabiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

®usnueckue cBoiicTBa BoAbl. Boga xak pactBopurens. PactBopbl. HacelieHHBIE U
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTH BewecTs B Boje. MaccoBas 1ounst
BELIECTBA B pacTBOpe. XUMHUYECKHE cBOWcTBA BoAbl. OcHOBaHusA. Posib pacTBOpoOB B
IPUPOE M B JKU3HM ueioBeka. KpyroBopoT BOJbl B INpuUpOAE. 3arpsi3HEHUE
IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuaeHuit. Oxcuapl. Kiaccudukaius OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(pOTEepHBbIC) W HECOJIeoOpasyronue.
Homenkitatypa okcunoB. @u3znueckue 1 XUMUYECKHAE CBOMCTBA OKCUIO0B. [lomydyeHue
OKCHJIOB

2.7

2.8

2.9

OcHoBanus. Knaccudukamuss ocHOBaHWM: MENOYM W HEPACTBOPUMBIC OCHOBAHHS.
Homenkmarypa ocHoBaHuil. PU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHMI

Kucnotel. Knaccudukanuss xucinor. Homenkmarypa kucnor. @Dusnyeckue Hu
XUMHUYECKHE CBoOicTBAa KHMCIOT. Psa aktuBHoctH MetamnoB H.H. bekerosa.
[Tonyyenue kucinot

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

2.10

2.11

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

XUMUYECKUI KCIIEPUMEHT: KA4eCTBEHHOE OMPEENICHNUE COJAEPKAHUS KUCIOPOJa B
BO3JlyXe, MOJY4YeHHEe, COOMpaHHe, PAacllO3HABAHUE M HM3YUYCHHE CBOMCTB KHCIOPOA,
HaOI0/IeHe B3aMMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHUS U
MpeKpaieHus: ropeHns (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCHIOB U OMHCAHUE
UX CBOWCTB, IMOJydeHHEe, COOMpaHue, paclio3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOJA
(ropenue), B3aumojencTBue Boaopona ¢ okcugoMm  wmeau(Ill)  (Bo3zmoxkHO
WCIIOIb30BaHNUE BUIEOMATEPHAIIOB), HAOII0IeHHe 00pa3IoB BEIIECTB KOJIUYECTBOM |
MOIlb, HUCCIEJOBaHHE OCOOEHHOCTEW pacTBOPEHHS BEHIECTB C  Pa3IUYHOMN
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpeNeIEHHOW MaccoBOW olei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaUIaMU (HATPHEM U
KaJbllieM) (BO3MOXHO HCIOJIb30BAHHUE BHICOMATEPHAIIOB), OMPEIEICHUE PACTBOPOB
KHCIOT H WIeJoYe ¢ TIOMOIIbI0 HHIUKATOPOB, HCCIIEIOBaHUE 00pa3IoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHWE WU3MEHEHUS OKPACKH
WHMKATOPOB B PAcCTBOpaxX KHUCIOT W MICIIOYEH, M3ydeHUE B3aWMOJICUCTBUS OKCHIA
menu(Il) ¢ pacTBOpoM CEepHOW KHCIOTHI, KHUCIOT C METaUIaMH, pEeaKIui
HEHUTpaTU3allii, TOJyYeHWE HEpPacTBOPHUMBIX OCHOBAaHWMW, BBITECHCHHE OJHOTO




MeTaJula JPYruM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7a4 M0 TeMe
«BaxHeinme KJ1acchl HEOPraHUYECKUX COEAUHEHUI

3.1

3.2
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3.5

IIepnonnueckuit 3akoH U [lepuoanueckas cucteMa XMMUYECKUX d1eMeHToB [[.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUUecKasi CBA3b. OKUCIUTEIbHO-
BOCCTAHOBUTEIILHBIE PEAKIIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTne o rpymmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METallIbl, IaJOrEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aMmdoTepHbIE OKCHIBI U
TUAPOKCHIBI

[lepuonuueckuii 3akoH. Ilepumommyeckas cucrema Xumuyeckux siaeMmeHtoB J[.H.
MenneneeBa. Koporkomepuoanas u jauuHHonepuonHas ¢opmel Ileproaudeckoit
cuctembl xumuueckux dyemeHTtoB .M. MengeneeBa. Ilepuoasl u  rpymimbl.
Pu3NUeCKUil CMBICT TOPSIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI 3JIEMEHTA

Ctpoenne atomoB. CoctaB aroMHbIX sifep. M3orombl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB TMEPBbIX 20 XMMUYECKUX dJIeMEeHTOB [lepuoandeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTHKAa XHMHYECKOIO AJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Menzaeneena

3aKOHOMEPHOCTH  M3MEHEHUsi  paJuyca aTOMOB  XHMHYECKUX  BJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TPYIIAaM M NEpHoJaM. 3HAYEHHUE
[lepuonnueckoro 3akoHa u Ilepuonnueckoll CUCTEMbl XUMUYECKUX 3JIEMEHTOB [T
pa3BuTus Hayku U npakTtuku. .M. MenaeneeB — yu€Hbli U IpaKJaHUH

Xumuueckasi  cBsa3b.  KoBasieHTHas  (mojisipHasl W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenb okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEILHEIC pC€aKkuunu. HpOHCCCLI
OKHCJICHUS U BOCCTaHOBJICHUA. OKHUCIIUTEIN U BOCCTAHOBUTEIN

XUMHUECKUI HKCIEPUMEHT: H3ydeHHe 00pa3lioB BEIIECTB METAJUIOB U HEMETAJIOB,
B3aMMOJECICTBUE TMAPOKCUIA IMHKA C PaCTBOPaMM KHUCIIOT U ILIEI0YEH, IPOBEICHHE
OIIBITOB, MJUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN
(ropeHue, peakliuy pa3iokKeHHsl, COeINHEHNU )

9 KIIACC

Kon
1

1.1

1.2

IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS

BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepmoamyeckass cucrema xumMuueckux diemeHToB JI.H.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XAMHYECKHUX JIEMEHTOB IMEPBBIX TPEX MEPUOJOB, KAIHS, KAIbIUA U UX COCIUHEHUN B
COOTBETCTBUU C MOJIOKEHHEM JJIEMEHTOB B IlepHOIUUECKON CUCTEME U CTPOCHUEM

HUX aTOMOB

CTpOCHI/IC BEILIECTBA: BUAbI XUMUYECKON CBSI3U. THIIBI KPpUCTATNINICCKUX peIJ_IéTOK,




1.3

1.4

3aBUCUMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTALUIMYECKOM PEIIETKH U BHUIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIECTB
(MexIyHapoJHasl ¥ TpUBHAJIbHAs1). XMMHUYECKUE CBOMCTBA BEILECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKMX pEaKkIHUid MO pa3MYHBIM NpU3HAKaM ([0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIJIOBOMY 3P dEKTY, 10 U3MEHEHHIO
CTENEeHEeW OKHUCIEHUS XMMHYECKHUX OJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKlUU, TePMOXUMUYECKUE YPABHEHUSI.
[TonsiTHE O CKOPOCTH XUMHYECKOW peaKII1

[lonsatue 006 oOpaTUMBIX W HEOOPATUMBIX XHMHUYECKHX peakiusx. [lonsrtue o
TOMOTEHHBIX M TETepPOTeHHBIX peaknusax. l[loHsATHe O XUMHYECKOM pPaBHOBECHH.
dakropsl, BIMAIONIME HA CKOPOCTh XHMHYECKOH pEakuud ¥  MOJ0KEHHE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHUCIUTEILHO-BOCCTAHOBHUTEIIHHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OaJlaHC OKHUCIIMTEILHO-
BOCCTAHOBUTEIbHOM  peakumuu.  CocTaBieHHWE  YpaBHEHUW  OKHUCIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI C UCIIOIIb30BAaHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust 2NEKTPOIIUTUYECKOW JUCCOLMALMU. OIEKTPOJIUTHl U  HEDJIEKTPOJIMTHI.
Kartnonsl, anunonsl. MexaHu3M JUCCOLMAILMU BELIECTB C Pa3IMYHBIMU BHJIAMU
xumuueckor cBsi3u. Crenenbs aucconuanuu. CunbHble U cialOble 3JEKTPOJIUTHI.
Peakuuu nonHoro oomeHa. Y ciaoBus IpOTEKaHUS peaKMii HOHHOTO 0OMEeHa, TIOJIHbIE
Y COKpalI€HHbIEC MOHHBIE YpaBHEHHU peakuuii. CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEN
B CBeT€ MpEJACTaBICHUN 00 HIEKTPONUTHYECKOW Jucconuanuu. KadecTBeHHbIE
peakuuu Ha HOoHBL. [loHATHE O rMApOIIN3E cosen

1.7

XVUMUYECKUH 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJENISIMU KPUCTAJUIMUECKUX PEIIETOK
HEOpPraHMYECKUX BEIECTB — METANIOB U HEMETAJUIOB (rpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpHAa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOMH
pEaKIMU OT BO3ACUCTBUS pa3IMYHbIX (DaKTOPOB; UCCIIEOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpOIecca AUCCOLHUAIIMHM KUCIIOT, Liesouei U cosei (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHAIIOB); TPOBEIEHHE OIBITOB, HJUTIOCTPUPYIOIINX
MpU3HAKU MPOTEKaHUsl PeaklMii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIAEIECHUE
rasza, oOpa3oBaHHE BOJbl); ONBITOB, WIUIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peakUuid (TOpeHHe, peaKIUuu pas3IoKEHUs, COCIUHEHUS);
pacro3HaBaHUE HEOPraHMYECKHX BELIECTB C MOMOIIbBIO KaueCTBEHHBIX PEaKIMi Ha
MOHBI; pellIeHHe HKCIIePUMEHTAIbHBIX 3a7a4

2.1

2.2

Hemeramie! 1 ux COCINHCHUA

OO0mast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
crerieHd okucieHus. CTpoeHHMe W (U3UYECKUE CBOMCTBa MPOCTHIX BEIIECTB —
TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha IIpUMEpEe XJopa (B3aUMOJECHCTBUE C
MeTaJlJlaMHM, HEMeTajulaMH, Ienodamu). XiopoBoaopoa. CoisiHas — KHCIIOTA,
XUMHYECKHE CBOMCTBA, IOJIydeHUE, TpUMEHEHUE. JleiiCTBrE XJI0pa U XJI0pOBOIOPOIA
Ha OpraHu3M 4eoBeKa. BaxxHelre XJI0puasl U UX HAX0XKACHUE B IPUPOJE

Ob6mas xapakTepuctuka 31eMeHToB VIA-rpymnmbl. OcoOeHHOCTH CTPOEHHS aTOMOB,




XapakTepHble creneHu okucieHus. CTpoeHne M (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbIE MOAUGUKALIMUA KUCIOPOAA U CEpBHI.
Xumuyeckue cBoiicTBa cepbl. CepoBOJOpOI, CTpOeHHUE, (PU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCI0Ta,
buznyeckne U XMMHYECKHe CBOWcTBa (00IIMe Kak MpeICcTaBUTENs Kilacca KHUCIOT U
cneunduyeckre). XUMHUYECKUE PEAKIHH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotrel. Ilpumenenume. Conu CEpHON KHUCIIOTHI,
KaueCTBCHHAsI peakius Ha cynbdaT-uoH. HaxoxnaeHue cepbl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC  JOXIH, 3arpsi3HEHUE BO3AyXa ©  BOAOEMOB), CIOCOOBI  €ro
NIPEeA0TBpALLEHUS

2.3

24

2.5

OOmas xapakrepucTuka 351eMeHTOB VA-rpynmbsl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHBbIE CTENIEHH OKUCIICHUs. A30T, pacpoCTpaHEeHUE B NpUpPOAe, PU3NIECKHe
U XUMUYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoae. AMMHAK, €ro (U3HUECKUE U
XMMHUYECKHE CBOMCTBA, MoyuyeHue u npuMeHenue. Conu aMMOHMS, UX (puU3NYecKue U
XUMHUYECKHE CBOMCTBA, NpuMeHeHHe. KauecTBeHHas peakuys Ha HMOHBI aMMOHUSL.
A30THas KUCIOTa, €€ MmojaydeHue, pU3nuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeJCcTaBuTeNs Kiacca KHCIOT M crneuupuyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEpAIbHBIX ynoOpeHui. XuMHUYecKoe 3arps3HEeHue
OKpYXarollled cpeabl COEAUHEHMSIMM a30Ta (KUCJIOTHBIE JIOKIHU, 3arpsi3HEHUe
BO3/1yXa, [10YBbI U BOJOEMOB)

®dochop, amnorponHbie Momudukanuu (Gochopa, GUHMYECKHE U XUMHYCCKUE
cBoiictBa. Okcun docdopa(V) u dochopnast kucnora, pusnuecKkue U XUMUUIECKUE
cBoiicTBa, monydeHue. lcnonp3oBanue ¢ocdaroB B KauecTBE MHUHEPATbHBIX
ynoopeHuit

O6mas xapaktepuctuka 3nmeMeHToB [VA-rpymnmbl. OcOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTEMEeHU OKUCICHHUS. YTIEpoA, aUIOTPOIHbIE MOAU(DUKAIINH,
pacmpocTpaHeHHe B MpHpojae, PU3NYECKHE M XHUMHUYECKHE CBOMCTBa. AICOpOIMS.
Kpyrosoport yrinepozaa B npupoae. OKCHbl yriiepojia, uX pU3ndeckue 1 XuMUYeCKue
CBOWMCTBa, JICHCTBHME HA IKUBBIC OpPraHU3MBI, TIOJIYYCHHE W TPUMCHEHUE.
DKOJIOTHYECKUE TMpoOJIeMbl, CBsi3aHHBIe C okcuaoM yriepona(IV); rumotesa
100aTBHOTO MOTEIJICHUSI KIIMMaTa; MapHUKOBBIA 2P (deKT. YTolbHas KUCIOTa U e
coimu, WX (U3NYECKHE M XHMHUYECKHE CBOWCTBA, TOIY4YEHHE W TIPUMEHEHHE.
KauecTBeHHast peakiuss Ha KapOOHaT-MOHBI. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEAUIIHE, TPOMBIIIJICHHOCTH U CEJTLCKOM XO03SHCTBE

2.6

[lepBoHavanbHble TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCIWHEHHUSX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJIEH, ATaHOJ, TJUMIEPUH, YKCYCHasl KHUCIIOTa).
Wx coctaB u xumuuyeckoe cTpoeHue. [loHsTre 0 OMOTOTUYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OerKax, yriaeBo/Iax — U UX POJIH B KU3HU 4YelloBeka. MaTepuaabHOE eMHCTBO
OPTraHWYECKUX U HEOPTraHUYECKUX COECTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA, MOJIY4YEHHE U IPUMEHEHUE.
Coenunenus kpeMHus B mpupojie. O6mue npencrasieHus o0 okcuae kpeMuus(IV) u
KpeMHHEBOM kucinote. CHIMKAThl, HMX MWCHOJIb30BaHHE B OBITY, MEIUIIMHE,




IIPOMBILUICHHOCTH. BakHeHnne CTPOUTENbHbIE MaTepuaibl: KEepaMHUKa, CTEKIIO,
IIEMEHT, OeToH, kene300eToH. [IpobGnembr  ©Ge30mMacHOTO  MCIHOJIb30BAHUSA
CTPOUTEIIBHBIX MAaTEPHUAJIOB B IIOBCEAHEBHOMN KH3HU

2.8

XUMHUECKUH SKCIIEPUMEHT: U3y4yeHHE 00pa3l0OB HEOPTaHUUECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCIJIOTBI; TPOBEJIEHHE KAueCTBEHHBIX pPEAaKIUHd Ha XJIOPUI-HOHBI U
HaOJIOZICHNEe TPU3HAKOB WX NPOTEKAHUS; ONBITHI, OTpaKkalomme (QHU3MUECKUe |
XUMHYECKHE CBOMCTBA TaJlOTEHOB U HMX COEAUHEHHH (BO3MOXKHO HCIIOJIIb30BAHHE
BHUJICOMATEPHAIIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJIOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHaliOB); HaOIOJeHUE mpolecca OOyriIMBaHUS caxapa MOJ JIeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEpPHOWM  KHUCJIOTBI; HM3YYEHHE  XHMHUYECKHUX  CBOMCTB
pa30aBIeHHOI CEepHOIl KHCIOTHI, MPOBEIEHNE KaYeCTBEHHOW PEaklUuu Ha Cyibdar-
WOH U HAONIOJCHHWE MpHU3HAKa €€ MPOTEKaHHs;, O3HAKOMIIEHHE C (U3UYECKUMHU
cBoiicTBamMH a30Ta, (ochopa M WX COEAMHEHUH (BO3MOXKHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3namMu a30THbIX M (ochOopHBIX YIOOpEeHHii; MONyueHue,
coOupaHue, pacro3HaBaHHE ¥ HM3yUYEHUE CBOICTB aMMHakKa; IPOBEJICHUE
KaueCTBEHHBIX peaklUid Ha MOH aMMOHHUA U docdaT-uoH U U3y4yeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMaTEPHAIIOB); U3Yy4eHUE Mojiesei
KPUCTAUNTMYECKAX pPEmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIECCOM  aACOPOIMM PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM  YIIIEM U
YCTPOMCTBOM TPOTHBOTa3a; IOJIy4YeHHE, COOMpaHHE, pPACIO3HABaHUE W H3y4YCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEaKIWi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOYKIIHEH
CHWJIMKAaTHOW MPOMBINIJICHHOCTH; pEUICHHE SKCIEPUMEHTANBHBIX 3a/ad 10 TeMe
«Baxxnelme HeMeTallIbl U UX COSAMHEHUS

3.1

3.2

33

34

Mertamisl 1 uX COCIMHCHUA

OOmast XapakTepUCTHKa XUMHUYECKHX 3JEMEHTOB — METAJZIOB Ha OCHOBAaHMM MX
nostoxkenus B [lepuonnueckoit cucreme xummudeckux ieMeHToB .M. Menaeneesa u
cTpoeHust aromoB. CTpoeHue MeTaioB. Meramindeckas CBsI3b M METaJIIMUYECKast
KpUCTAJIIMYECKAsl peIIETKA. DIEKTPOXUMUUECKUN Psii HAlIPsLDKEHUH METalIoB

dusnueckue W XUMHUECKHE CcBoiicTBa MeramioB. OOmMe crnocoObl MOTy4eHUs
MeTauioB. IloHsATHE O KOPPO3UM METaJIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
koppo3uu. CruiaBsl (CTajib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBbITY
Y TIPOMBIIIIEHHOCTH

HlenquLIe MCTAJJIbI: ITOJIOXKCHHC B Hepno;u/lqecxoﬁ CUCTEME XUMHNUYCCKHX
9JICMCHTOB I[I/I MCHI[CJ'ICCBB.; CTPOCHUC HX AaTOMOB; HAXOXKACHHUC B IIPUPOIC.
du3znyeckue M XUMHYECKHE CBOMCTBa (Ha MNpuUMEpE HaATpUusA U KaHHH). OKCI/I,Z[BI n
TUAPOKCHUBI HATPHUA U KaJIUA. HpI/IMeHeHI/IC OICITOYHBIX METAJIJIOB U UX CoeJII/IHeHI/If/'I

[IlenoyHo3emMeNbHBIE METAJUIBI MAarHUd M KaJbLUi: NOJIO)KEHHE B llepmomgmyeckoi
cucremMe xumuueckux dnemeHToB J[.M. MenneneeBa; crpoeHHe HUX aTOMOB;
HaxoxJeHue B npupoje. PuU3nuecKkue U XMMUYECKUE CBOMCTBA MAarHus M KaJbLHUsl.
Baxneiimue coennHeHus Kanblus (OKCUA, THAPOKCUA, coiin). JKECTKOCTh BOIBI U




CHoco0BbI €€ ycTpaHeHUs!

3.5

3.6

3.7

AnmoMunuii: onoxkenue B Ilepuoanueckoil cucreme xumudeckux snemeHtoB J[.M.
MenieneeBa; CTpo€HUE aTOMa; Hax0XJIeHHe B pupoje. Pu3nueckue 1 XuMUYECKUE
CBOICTBa amoMUHUsA. AMGPOTEpPHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCHIA ATFOMUHUS

Kenezo: mnonoxenue B Ilepuommueckoil cucreme xumudeckux snemeHtoB JI.U.
MeneneeBa; CTpo€HUE aTOMa; HaXOJeHue B npupoje. uznueckne 1 XUMUUECKUE
cBoricTBa xenesa. Oxcuapl, rupokcuasl u conu xene3a(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U NOJIyYEHUE

XUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM METajUIOB M CIUIABOB, UX
(Gu3n4ecKUMU CBOWCTBAMM; MU3y4eHHUE PE3yJIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUIE€OMATEPUAIIOB), 0COOEHHOCTEH B3aUMOJIEHCTBUS OKCHA KaJIbIIUS
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BAaHUE BUAECOMATEPHUAJIOB); UCCIIEJOBAHUE
CBOMCTB >KECTKOM BOJIbI; Ipollecca TOPEHHs JKejle3a B KHUCIOpoje (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAHUS KAUYECTBEHHBIX peaKIuil
Ha MOHBbI (MarHus, KajapLus, aTIOMUHMS, LHHKa, kene3a(ll) u xeneza(Ill), menu(Il);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPHsl, Kalus
U Kanblus (BO3MOXKHO  HCIIOJIb30BaHUE  BHJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUJAPOKCHAA ATOMUHMS M THIPOKCUAA ILMHKA; pEIICHUE
9KCHEPUMEHTAJIbHBIX 3ajiay 10 TeMe «BaxxHel1e MeTauibl U UX COeUHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXkKarolas cpena

Hosble maTepuainsl 1 TeXHOIOruu. Bemecrsa 1 Marepuaisl B IIOBCEIHEBHOU JKU3HU
4yeloBeKa. XMMHs U 310pOBbe. be3onacHoe MCIOoJIb30BaHNE BEIIECTB U XUMHYECKUX
peakuuii B ObITy. [lepBast moMoILb IPY XUMUYECKHUX 0KOTaX U OTPABICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH
cpeast IIJIK. Ponap xumuM B pemieHUM SKOJOrM4eckux mnpobsem. IIpupogHsie
UCTOYHUKU YTJIEBOJOPOJIOB (yrojb, HPUPOAHBIA ra3, He(pThb), NPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH SKCIEPUMEHT: H3y4yeHHe OoOpa3loB MaTepualioB (CTEKIJIO, CILIaBbI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

1.1

O TIO03HABAEMOCTH SIBIICHHUH MOPUPOJIBI, IOHUMAaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMMHYECKOH HayKH Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOmed KyJIbTypsl M  HPAaKTHYECKOM
JIESITEJIBHOCTH YEJIOBEKA B YCIIOBUSAX COBPEMEHHOI'O OOIIECTBA; NIOHUMAHUE
MeECTa XMMUU CPEIU IPYIUX €CTECTBEHHBIX HAYK

1.2

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

1.3

0 cdepax mnpodeccHoHAILHON CSITENLHOCTH, CBSI3aHHBIX C XUMHUCH U
COBpPCMCHHBIMHA TEXHOJIOI'UAMU, OCHOBAHHBIMHA Ha JOCTUXKCHUAX
XUMHUYECKOU HAayKH, 4YTO ITO3BOJIAT O6yanOHIHMC$I paccMaTpuBaTh XUMHIO
Kak cdepy cBoed Oyaymiel mpodecCHOHATBHON ACSITEILHOCTH U CHETATh
OCO3HAHHBIN BHIOOP XMMUHU Kak MPOQHUILHOTO MPeAMeTa IpU Iepexoie Ha
YPOBEHb CpeHero o011ero 00pa3oBaHUs

2.1

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

BAKHENIINE XUMUYECKHUE MTOHATHS: XUMUYECKUM DIIEMEHT, aTOM, MOJIEKYJIA,
BEILIECTBO, IPOCTOE U CJIOKHOE BELIECTBO, OJHOPOAHAS U HEOJHOPOJHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHasi M MOJIEKYJApHAas MAaccChl, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIA OOBEM, OKCHJ, KHUCIIOTa,
OCHOBaHUE, COJb (CPEImHssI), XUMUYECKas PEaKIlus, peaKI[uu COCIUHEHHUS,
peaKIMK Pa3joKEeHUsI, PEAKIMU 3aMEIIeHUs, PeaKIui OOMEHa, TEeIJIOBOM
s ekt peakiuu, 5K30- U IHIOTEPMUUYECKUE PEAKIUH, PACTBOP, MAacCOBas
JIOJISl XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUH, MAacCOBasl J10JIs U NPOLIEHTHAS
KOHIIEHTpalLKsl BELIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIION
aToMa, aToMHas oOpOWTadb, paguyc aroMma, BaJIEHTHOCTb, CTENEHb
OKHCJICHUS, XUMHUYECKas CBS3b, DJIEKTPOOTPHUIIATEIBHOCTh, MOJSIPHAS U
HETOJIApHAsT KOBAJEHTHAsl CBS3b, MOHHAS CBS3b, METAJUIMYECKAsl CBA3b,
KpUCTaJUTMYecKass  pemeéTka  (aTOMHas, HWOHHAsA,  METaJUTH4YecKas,
MOJICKYJIIpHAsi), HWOH, KaTHOH, AaHHWOH, DJIEKTPOJHMT W HEDJICKTPOJIHT,
ANEKTPOJUTHYECKAs ~ JUCCOIMAIIUS,  pPEaKIMd  HOHHOTO  OOMEHa,
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKHCIIUTEND u
BOCCTAHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBIICHUE, BJIEKTPOJIU3, XUMUUYECKOE




paBHOBecHe, 0OpaTHUMbIe U HEOOPATHUMBIE PEaKIMH, CKOPOCTh XUMHYECKON
peakuuu, katanuzatop, [1/IK, koppo3us meTamios, criaBbl

22

2.3

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHMS  MAaccChl,
nepuoauueckuii 3akoH .M. MeHnaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOrajipo

TEOpHUHn XHUMUH: ATOMHO-MOJICKYJIApHasa TCOPH, TCOpUA
SHGKTPOHHTHHGCKOﬁ Jucconrannmn

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

3.1

YMEHME IMPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHCIIE MUHEpAIbHbIE YAOOpPEHHs, METAJIbl W CIUIABBI, MPOTYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHHUKOB YIJIEBOAOPOJOB (YIJIs, IPUPOIHOIO
raza, HepTu) B OBITY, CEIBCKOM XO3SIMCTBE, HA TIPOU3BOJCTBE M IIOHUMAHUE
3HA4YEHUsl JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIIMSHUE BELIECTB U XUMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATH XUMUUECKHUE 3HAHUS CO 3HAHUSMU JAPYTUX YUeOHBIX
IIPEAMETOB

33

34

HaJIMYME OMNbITa padOThl C pa3IMYHBIMU HMCTOYHMKAMHM HH(OpMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-NIOMyJspHas  JUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLCHUBATH I/IH(1)OpMaI_II/IIO O BCIICCTBAX, HX
MNPpEBpAlICHUAX U IPAKTUYCCKOM IPHUMCHCHUU U YMCHHUC HCIIOJIB30BATH eé
JJIA PCHICHUA y‘I66HO-HO3HaBaTCJ'ILHI>IX 3aJga4

Biianenne ocHoBaMU ITOHATUHHOIO ammapara ¥ CUMBOJIMYECKOTO S3bIKa
XUMHH JJI1 COCTaBJieHHs (OpMYyJl HEOPraHWYECKUX BEIIECTB, ypaBHEHUN
XUMHUYECKUX peakluii; ocHoBaMu xumuueckoit HoMmeHknaTypsl (IUPAC u
TPUBHAIBHOIN)

YMeHne o0bsCHATH CBSI3b MOJIOKEHUS dieMeHTa B [lepuoanueckoii cucreme
C YHCIOBBIMH XAapAKTEPUCTHUKAMH CTPOCHUS AaTOMOB XUMHUYECKUX
AIIEMEHTOB (COCTaB W 3apsn  s1apa, o0Illee YHCIO DIEKTPOHOB),
pacIlpeleseHueM DJIEKTPOHOB IO DJHEPreTUYECKUM YPOBHSM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLHs

[IpencraBienne 0 NEPUOIUYECKON 3aBUCHUMOCTH CBOWMCTB XUMHUYECKUX
AIIEMEHTOB (paguyc aToMa, dJIEKTPOOTPUIIATENHOCTh), TPOCTBHIX U
CJIOKHBIX BEIIECTB OT MOJIOXKEHU 3eMeHTOB B [lepuonnueckoii cucreme (B
MajblX MEPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aroma

YMenue kinaccupuuupoBarh:

7.1
7.2

XHUMHUYCCKHUEC 3JICMCHTHI

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCAKIINN




YMeHue onpeneirh:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHUYECKUX DJIEMEHTOB, 3aps/l HOHA
8.2 BUJI XUMUYECKOM CBSA3U U TUI KPUCTALTUYECKON CTPYKTYPBI B COSMHEHUAX
8.3 XapakTep Cpeibl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHUIA)
8.4 OKHCJIUTEIb U BOCCTAHOBHUTEIH
9 YMeHne xapakTepu3oBaTh (U3NYECKHe U XUMHUECKUE CBOMCTRA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOMA, TpaduT, aiMa3, KPEMHHH,
9.1 aszort, Qocdop, cepa, XJ0p, HATPHUH, KATUHA, MarHUW, KaJbIUH, aTIOMUHHM,
JKeJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHUABI M THAPOKCUAL MeTaiumioB [-I1A
9. rpyn, amromunus, menu (II), nuaka, skenesa (11 u 1), okcuasr yriepona (11
’ u IV), xpemuus (IV), azora u dochopa (IIl u V), ceper (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHas, yroiapHas,
KpEMHUEBAs KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT
93 WX COCTaBa M CTPOCHHMS, NMPHUMEHECHHE BEIIECTB B 3aBHCHMOCTH OT HX
’ CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHUYCCKHUX IMPEBpAIICHUI B
Pa3IMYHBIX YCIOBHIX
10 YMeHHe coCTaBisATh MOJICKYJISIPHBIE M MOHHBIE YPABHEHUSI PEAKIUNA, B TOM
YHCIIE:
10.1 peaxkuii HFOHHOro oOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WJUTFOCTPUPYIONIUX XMUMHYECKHE CBOWCTBAa H3YYEHHBIX KJIACCOB (TPYIII)
' HEOPraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIINX TeHETUUECKYIO B3aUMOCBSI3b MEXKly HUIMHU
11 YMeHue BIYUCIITH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO
’ JIOJIF0 XUMHYECKOTO JIEMEHTA B COSIMHECHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHSIM XMMHUYECKUX PEAKIUi U HaXOJUTh KOJIUYECTBO BEIIECTBA,
’ 00BEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIIuU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO I[IO3HaHUs (HaONIOIeHHe, H3MEpEeHue,
12,1 AKCIIEPUMEHT, MOJEIMPOBAHUE) MPU HM3YUYEHHUHM BEIIECTB U XHUMHUYECKHX
' SBJICHHM; yMeHHe chOpMYyIUpOBaTh MPOOJIEMY U TPEIJIOKUTH MyTH €6
perieHus
122 6e30macHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUYECKON MOCYION U

J1a00opaTOpHBIM 000pyIOBaHUEM




12.3

13

npaBuiIaMyd 0€30IacHOTO OOpalleHHsl ¢ BEIIEeCTBAMM, HCIIOJIb3YEeMbIMH B
MOBCEIHEBHON JKM3HU, IpaBUJIaMH TIOBEJIEHUS B LEIIX cOepekeHus
3I0pOBbSl M OKpPYXKAIOUIEH NPUPOJHOW Cpelbl; MOHMMaHWE Bpena
(omacHOCTH) BO3ICMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB,
CII0cOO0B YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA W OCYIICCTBIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

13.2

U3ydeHHE U ONHCaHHE (PU3MUYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE C
(GU3NYECKUMU M XMMHUYECKUMHU SIBICHUSIMH; OMBITHI, WJUIIOCTPUPYIOIIHE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKIUi

U3Yy4eHHE CII0OCOO0B pa3zesieHus: cMecei

13.3

MOJIYYCHHUEC KHCJIOpPOAda U HU3YUYCHUC €TI0 CBOﬁCTB; MOJIYUYCHHUEC BOAOpOAA U
HU3YUCHUC C€TO CBOﬁCTB; MOJIYUYCHHUEC YIJICKHUCJIOIO Ira3a W H3YUYCHUC €TI0
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOICTB

13.4

13.5

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPEIEIEHHOM  MacCcoBOM  JIOJIeH
pPacTBOPEHHOTO BEIIECTBA

NPUMEHEHUE HHIMKATOPOB (JlaKkMyca, METHIIOpaHXka U ¢eHondTanenHa)
JUISL OTIPEICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IIEI0YCH

HCCJIICIOBAaHNE U OIMCAaHUE CBOMCTB HCOPTaHNMYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHHUC BSaHMOﬂeﬁCTBHH KHCJIOT C MCTalllaMH, OKCHAaMH
MCTAJIJIOB, PACTBOPUMBIMH H HCPACTBOPHUMBIMH OCHOBAHUSAMH, COJISIMH;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHHfI; BBITCCHCHUC OAHOI0O MCTaljla
ApyrumMm U3 pacTtBOpa COJIM; HCCICAOBAHUC aM(bOTepHBIX CBOMCTB
TUAPOKCUI0B aITFOMHUHUSA 1 HUHKA

pCemICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COCHHHGHHﬁ)); <<3J'IGKTpOJ'II/ITI/ILICCKa$I JAUCCOLIMAILIUA,
«Baxknelnyue HeMEeTaUIbl U UX COCOUHCHUSA, «Banelne MeTamibsl U UX
COCOAUHCHUSA

XMMUYECKHE DSKCIIEPUMEHTHI, WJUIIOCTPUPYIOIIME TNPU3HAKU TPOTEKAHUS
peaknuii HOHHOrO OOMEHa; KaueCTBEHHbIE PEeaKLMU Ha MPUCYTCTBYIOIIUE B
BOJIHBIX PAacTBOPaxX HOHBI: XJOPHUI-, OPOMHI-, HOAUM-, Cylbdat-, pocdart-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIPOKCHJI-UOHBI, KaTHOHBI aMMOHUS,
MarHusi, Kaibllus, aJloMuHus, xeneza (2+) u xenesa (3+), memu (2+),
ITUHKA

YMmeHnue:

14.1

NPEJCTaBIsATh  pe3yabTaThl  dKCIIEpUMEHTa B (Qopme  BBIBOJIOB,
JIOKa3aTeNnbCcTB, TIpadukoB W TaOMUI] M  BBIABIATH SMIIUPHUUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBS3M MEXKIY pEIbHO HAOMI0aeMbIMH XUMHUYECKUMHU
SBIIEHUSIMA U TIpOLIeCCaMH, MNPOUCXOASIIMMU B MaKpo- U MHKPOMHDPE,
O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon
1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC TTOHATUA

YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMEBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBEL. CHMBOIBI XHUMHYECKHUX D3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

1.4

Xumuaeckast (bOpMy.]'Ia. BanenTtHOCTP aTOMOB XHMHYECKHX »3jieMeHTOB. (CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA CcoCTaBa BCIICCTB. OTHOCUTENbHAS aTOMHasa mMmacca.

OTHOCHUTENLHAS MOJICKYJIsSIpHast Macca. MaccoBass 7071 XHMHUYECKOTO DJIEMEHTA B
COCIMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. MomnsapHas wmacca. MomsipHbeiii  00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAWHUIL] BEIICCTBA

1.6

du3nyeckrie ¥ XUMHYECKHE SIBJICHHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akonH
COXpPaHCHHUA MACChbl BCIICCTB. XuMHu4IecKrue YpaBHCHHA

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

2.1

[lepnonnueckuit 3akoH. llepuogmyeckas cucremMa xumudeckux diemeHToB J[.M.
Menpneneesa. Ilepuonbr u rpynnbl. PU3MYECKUMH CMBICI ITOPSAKOBOTO HOMEpA,
HOMEPOB I1€pUO/1a ¥ TPYIIIBI JIEMEHTA
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Crpoenue atomoB. CocraB aToMHBIX saep. M3oronbl. OnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XuMU4ecKuX 31eMeHToB [leproanueckoit
cuctemsl /.M. MennaeneeBa

3aKOHOMEPHOCTH B H3MEHEHMM CBOWCTB XMMHYECKHX 3JEMEHTOB IEPBBIX TPEX
NepuoaOB, Kajus, Kaiuplus (paauyca aToOMOB, 3JIEKTPOOTPHUIIATEIHHOCTH,
METAIIIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) U UX COEJAMHEHHUH B COOTBETCTBUU C

ITOJIOKCHHUEM JJIEMCHTOB B HepnonnquKoﬁ CUCTEMC U CTPOCHUCM NX aTOMOB

Crpoenue BelecTna

3.1

Xumuueckass  cBs3b.  KoBasieHTHast — (mMojsipHass W HEMOJISIpHAst)  CBSI3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHUECKUX AJIeMeHTOB. MoHHas CBs3b. MeTaimnyeckas
CBSI3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHas, MOHHAsI, METaJJIN4YecKasi), 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMUYECKOU CBSI3H

Baxueiiiine NpEACTAaBUTCIIM HCOPraHUYCCKHUX  BCILICCTB. Hemeranner u ux
coequHEHMs. MeTajjibl U X COeAUHEHUS

4.1

Knaccupukamuss W  HOMEHKIATypa HEOPTaHWYECKHX COCIWHEHWHA: OKCHIOB
(conmeoOpasyromye: OCHOBHbBIE, KHUCIOTHBIE, aM(OTEpHbIE) M HecoIeo0pa3yrolue;
OCHOBaHMH (LIETOYN U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOIEpKAIUE




1 OECKHCIIOPOIHBIE, OTHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KUCIIBIX)

duszndyeckre W XMMHYECKHE CBOMCTBA IIPOCTBIX BEHICCTB-HEMCTAJIOB: BOJOPO/JA,

4.2 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®u3nueckue U XMMHYECKHE CBOWCTBA MPOCTHIX BELIECTB-METAIUIOB: JIUTHUSA, HATpPUs,
43 KaJIisg, MAarHusg W KajdbUus, aJIOMHUHMS, IKele3a. OJIEKTPOXUMHYECKUH psij
HaIPSKEHUN METallIOB
44 @u3znyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUH HEMETAIIIOB:
’ XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, AMMHAKA
duznyeckue 1 XUMUYECKHE CBOICTBa okcua0B HemeTauioB: cephrl (IV, VI), asora(ll,
4.5 IV, V), docdopa(Ill, V), yrnepoma(ll, 1V), kpemuusa(IV). Ilomydenue okcumoB
HEMETAaJUIOB
46 Xumuueckue cpoiictBa OkcunoB: meTtawioB IA-IIIA rpynn, nwmaka, memu(Ill) u
xenesa(Il, III). [Tonyyenue okcuI0B METAIIIOB
XVWMHUYECKHUE CBOWMCTBA OCHOBAaHMA W aM(OTEPHBIX THIPOKCHIOB (HA IpUMeEpe
4.7 TUAPOKCUIOB allIOMUHUS, Kele3a, HuHKa). [lodydeHne ocHOBaHMII U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMCTBa KHCJIOT: XJIOPOBOJOPOJIHOM, CEpPOBOIAOPOIHOM,
43 CEPHUCTOM, CEpHOH, a30THOH, QochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpHOM M a30THOW Kucinor. [lomyueHue
KHUCJIOT
4.9 OO61ue xuMHyecKue cBoicTBa cpenHux coieil. [lonydenue coneit
410 [Tonmyuenue, cobOupaHue, pacrno3HaBaHHWE BOJOPOJA, KHUCIOPOJa, AaMMHaKa,
YIJIEKUCIIOTo Ta3a B 1abopaTopuu
411 [lonyuyenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OOmue
' CIOCOOBI MOJTYYEHUS] METAJUIOB
4.12  I'eHeTnuecKas CBsI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COEAMHEHNN
5 XVWMHYECKUE PEAKIINH
Knaccupukanus XuUMHUECKHX peakuuMid MO pPa3iMyHbIM IpHU3HAKaM: MO YHUCITY U
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(PPEKTy, 10 U3MEHEHUIO
CTENeHEeW OKUCIEHMSI XUMHUUECKHUX AJIEMEHTOB
5 TennoBoil »pPeKT XMMHUYECKOH peakluH, TEPMOXUMHUYECKUE YpaBHEHHUsS. DK30- U
’ 9HIOTEPMHUUECKUE PEAKIIMH. TEPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENIBHBIE  peakuud. OKHUCIUTENIM W BOCCTAHOBUTEIIH.
5.3 [Ipoueccel OKHCJIEHHUS u BOCCTAHOBJICHHUS. ONEKTPOHHBIN OanaHc
OKHUCJIUTEITbHOBOCCTAHOBUTEILHON PEAKIIUN
54 Teopust 2IEKTPOIUTHUYECKON aucconuanuu. KaTHOHBI, aHHWOHBL. OJEKTPOJIUTHI WU
' HEANeKTPOoJIUThl. CHUIIbHBIC U ca0bie JIeKTPOIUThL. CTENEHb JUCCOIHAIII
55 Peakiiuu nonHoro ooMeHa. Y caoBUs MPOTEKaHHs peakii HOHHOro 0OMeHa, MMOJIHbIe
’ Y COKpalI€HHbIE HOHHBIE YPAaBHEHUS peaKIuil
6 XWMHS U OKpY:Karollas cpenia
6.1 BemectBa w  marepuansl B MOBCEIHEBHOM JKHW3HM 4eNOBeKa. be3zomacHoe




UCIIOJIb30BaHME BEIIECTB M XUMHUYECKHX peakiuil B JiabopaTopuu u ObiTy. [lepBas
IIOMOIIb [P XUMHUUYECKUX 0KOTax U OTPAaBICHUSIX

XVMMHYECKOE 3arpsi3HEHUE OKpY’Karolled cpeibl (KUCIOTHBIE JI0KIU, 3arpsA3HEHUE
IOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenorBpameHus IIpenenpHas

6.2 nonyctumas  koHuentpauus BemectB  (IIJK). Ponp xumuum B pelieHun
IKOJIOTHUYECKUX TIPOoOJIeM. Y CHIICHHE MTapHUKOBOTO 3¢ (eKTa, pa3pylnieHHe 030HOBOTO
cios
[Ipumenenue cepsl, a3ota, dpocdopa, yriepoaa, KpeMHUSI U UX COCAUHEHHHA B OBITY,
MEIUIUHE, TPOMBIIUIEHHOCTH M CEeIbCKOM Xo3siicTBe. [IprMeHeHHe MeTalioB |

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coequHenuil. [loHsATHE O KOPPO3UU METANIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
KOppO3uu

6.4 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOAOB (Yroyib, IPUPOAHBIA ra3, He(Th), TPOILYKTHI
ux nepepadoTku (OeH3MH), MX POJIb B OBITY U IPOMBIIIIICHHOCTH
[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHUAX

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

' [TonsiTie 0 OGMONOTMYECKH BAKHBIX BEIIECTBAX: JKUpaX, OeNKax, yrieBojJax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérnr:

7.1 1o (hopMyiaM XUMHYECKHX COSIMHEHHUH

7.2 Macchl (MaccoBOi) 10K PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XMMUYECKHM ypaBHEHUSIM




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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