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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XWMHHM OCHOBHOTO 0OIIero ooOpazoBaHus (yriayOnE€HHBIHN
YPOBEHbB) COCTaBJICHA Ha OCHOBE TPEOOBAHUHN K Pe3ysIbTaTaM OCBOCHUS OCHOBHOMU
o0pa3zoBaTeILHOM MPOrPaMMbl OCHOBHOTO OOIIET0 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC 00O, ¢ yueTom denepanbHOl pabouei MporpaMMbl BOCTTUTAHUSI.

[Iporpamma mo XuMuHM pa3paboTaHa C IEIbI0 OKa3aHUS METOIUYCCKOMN
MTOMOIIY YYUTEITIO B CO3/IaHUH PaboUeli TPOrpaMMBbl 10 Y4eOHOMY TIPEAMETY.

[Iporpamma 1o xuMuM Ha€T TPECTABICHUE O IENsAX, OOIel cTpaTeruu
oOy4eHMs, BOCHHMTAHMS M Pa3BUTUSA OOYYAIOIIUXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, orpenessieT 00s3aTenbHOe PEIMETHOE COIePKaHNE, €r0 CTPYKTYpPY 1O
pagenaMm M TeMmaMm, paclpeieNeHHe IO KjaccaMm, PEKOMEHIYEeMYIO
MOCJICIOBATEIPHOCTh ~ M3YUYEHUS XHUMHH C y4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKU Yy4yeOHOro Ipoliecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mporpamme 1Mo XUMHHM — YYUTHIBAIOTCS
BO3MOYKHOCTH y4e€OHOTO MpeaMeTa B peau3anuu TpeOOBaHWN K IIAHUPYEMbBIM
JUYHOCTHBIM, METAalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydeHUs U B
(GOpMHpPOBAaHUHM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIbHOCTU
00yy4aroIerocs o OCBOEHUIO y4eOHOTO COJIEPKAHUS.

N3yyenne XuMuM HA  YpPOBHE OCHOBHOTO  00mIero  oOpa3oBaHUs
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY, HEOOXOAUMYIO JJI BIPAOOTKH
MUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTUS MHTEIIEKTYaIbHBIX CIIOCOOHOCTEN U
WHTEPECOB OOy4YaIOIMUXCs, Ha TPOAODKEHHE OOYy4YeHHs] Ha YpPOBHE CpPEIHEro
o0Ormiero oopazoBaHws.

3HaHWE XHUMHH CIIY>)KUT OCHOBOH Ui (OPMHUPOBAHUS MHPOBO33PECHUS
oOy4aronierocsi, €ro MnpeAcTaBiIeHU O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
POJIb UTparoT GOPMHUPYEMBbIC XUMHUEH MPEACTABICHHS O MPEBPAIICHUSIX YHEPTUU H
BCIIECTB B TPHUPOJE, O TMYTAX PEHICHUS TIOOATBHBIX MPOOJIEM YCTOWYHUBOTO
pPa3BUTHSL YEJIIOBEYECTBA — CBIPbEBOM, JHEPIETUUYECKOM, IPOJIOBOJIBCTBEHHON
npo6ieM, MpoOIeMbl SKOJIOTHUECKONW 0€30MaCHOCTH, MPOOJIEM 31PaBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peanm3alid  BO3MOXXHOCTEH 1T CaMOpa3BUTUS |
dbopMHpOBaHUS  KYJbTYpPhl  JIMYHOCTH  OOydYaromuxcs, WX oO0mei wu
(yHKIHMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpPMHUpOBAHWE MBINUICHUS W TBOPYECKUX CITOCOOHOCTEH
OoOydJarommxcsi, HABBIKOB WX CAMOCTOSTEIBHOW  Y4eOHOW  JESITEIBHOCTH,
AKCIIEPUMEHTAILHBIX U HCCIIECOBATEIbCKUX YMEHHMH, HEOOXOJMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO()ECCHOHATBLHOM 1eITebHOCTH;



3HAKOMHUT CO CHENU(GUKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
NPEJICTABIICHUN O €IMHCTBE MPUPOJIBI U YEIOBEKA, SBJISICTCS KIIOYEBBIM STAllOM B
(hopMUPOBAHUM €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0yJarOITUXCS;

crocoOCcTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B KOJOTUYECKOE
oOpa3oBaHHE 00yYArOIITUXCSI.

JlanHble HampaBiieHUss B OOyYE€HHU XUMHUHU OOECIEeUMBAIOTCS CleUu(PUKOi
COJICpKaHMsl TPEAMETa, KOTOPBIM SBISETCS MEAaroruyecku ajanTUPOBAHHBIM
OTpaXEHUEM OTIPE/ICIICHHOTO 3Tara Pa3BUTHS XUMHH.

VYriy6néHHbI Kypc XUMUU OCHOBHOT'O OOIIIETO 0Opa3oBaHUsl OPUEHTUPOBAH
Ha OCBOCHHE O0YYArOUIUMHUCS CUCTEMbI TTEPBOHAYATBHBIX MOHATUNA XUMUM, OCHOB
HEOPraHUYEeCKOM XMMUHU, OCHOBOIIOJATAIOMIUX MPEACTaBICHUNA OOIIe XUMUMU U
OTJIEJIbHBIX 3HAYUMBIX MIOHATUA OPTaHUYECKON XUMUHU.

CtpykTypa coiepKaHus MPOTrpaMMbl IO XUMHUHM CPOPMHUPOBaAHA HA OCHOBE
CHUCTEMHOro mojaxoja k e€ usydeHuto. CojpepkaHue CKJIAIAbIBAETCS M3 CUCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI MOHATHN O XUMHUYECKOU
peakuu. O0e ATHU CUCTEMBI OPTaHW30BAHBI MO MPHUHIUITY TOCIEI0BATEIHHOTO
pPa3BUTH 3HAHUN HA OCHOBE TEOPETHUUECKUX MPEJCTaBICHUIN pa3HOTO YPOBHSI:

aTOMHO-MOJICKYJISIPHOM TE€OPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepnonnueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOIO 3aKOHA XUMUH;

YYEHHS O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

NpeICTaBICHUN 00 SIEKTPOIUTUYECKON AUCCOIMAIIMY BEIIECTB B paCTBOPAX;

0 XUMHUYECKOH KHHETHKE ¥ TePMOIUHAMUKE.

B ocHOBy TeopeTMyecKMX 3HAHUN MOJOXKEHBI AMIMUPUYECKU MOTYyYCHHBIC
¢dakTtel. TeopeTndyeckue 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJHOTO YPOBHS
K JpyromMmy u 00ecrneuyuBaroT OOYy4aroluMcs BO3MOXHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOWMCTBA, CTPOCHHE M OO0JACTH MPAKTHUYECKOTO MPUMEHEHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHue coaepKaHWs MPOTPaMMBl IO  XUMHUU  TMPOUCXOAHWT  C
UCIIOJIb30BAaHUEM  3HAHUW M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
OKpYy’XKarouud Mup, Ouojorus, (usuka, mMaTreMaruka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[Iporpamma oCHOBHOTO 001Iero o0pa3oBaHusl MO XUMUHU (yTrioyOnEHHBIM
YpOBEHb) OpPUEHTUpPOBAaHA HAa COXpaHEHHE (PYHIAMEHTAJIBLHOTO XapaKTepa
oOpazoBaHus, crnenuuku ydeOHOro mpeaMeTa U O00eCleueHHE YCIENTHOTO
oOyueHHs Ha CIEAYIIIeM YpOBHE oOpa3oBaHus. B mporpamme no Xumuu
peanu3yeTcsl pa3BUBAIOIIAS U MPAKTUYECKAs HAMPABIEHHOCTh OOYYCHHS XHMHH,
muddepennpanmss  0o0ydeHMs,  BKIOYaromas — NpodUIbHYIO  IOATOTOBKY



oOydarolmuxcs M TOCHEAYIOLIEe CaMOOINpesesieHne B BbIOOpE HampaBlIeHUS
o0yueHus B IpoPUIBHBIX KiIaccax.

VYriny6néHHoe M3yyeHHME XUMHUU  CIOCOOCTBYET — peanu3aluyd  3ajaad
po(EeCCUOHATILHON OPUEHTALMK U HAIIPaBJIECHO Ha MPEJOCTABICHUE BO3MOKHOCTH
KOKJIOMY O0OydYaromeMycsi MpOSIBUTh CBOM WHTEIUICKTYalbHbIE W TBOPYECKUE
CIOCOOHOCTH TpPH HW3YYEHUU YYEOHOro TIperMeTa, HEOOXOAuMBbIe IS
MIPOIOIKEHUS 00pa30BaHus U JajdbHEUIeH TPYA0OBOM NESITEIHLHOCTH.

[Iporpamma 1o xuMuu (yriayOn€HHBIM YpOBEHb) MpeIHA3HAuY€HA IS
WCITOJIb30BAHUSI B 0OpPa30BATENbHBIX OPTaHHU3AIUAX, PEATU3YIOMUX POrPAMMBbI
muddepenmpoBaHHoro (yriayO6aéHHOro, NPO(PUIBLHOTO) H3YYEHHS OTACIbHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00ILIETO 0Opa30BaHUsI.

OOpa3oBaTenbHble PYHKIUM XUMHUHU, U3Yy4aeMOH Ha yIJIyOJIEHHOM YpPOBHE,
peanu3yroTcs B mporecce GopMUPOBAHUS 3HAHUN OCHOB XMMHYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, O0JACTH MPAKTUYECKOW NeSITeIbHOCTH
YyeJioBeKa M OJJHOTO U3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3amada y4deOHOTO
MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUI — BaKHEHIINX
(aKToOB, MOHATUHN, 3aKOHOB U TEOPETHUECKUX MOJIO0KEHUHN, JOCTYITHBIX 0000IICHHMI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKH, B MPUOOIICHHH K HAyYHBIM
METOJaM TMO3HaHUSI TIPU HU3YUYCHUM BEIIECTB U XUMHUYECKUX PEAKIIUMH,
(hopMUPOBAHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUU U CIIOCOOOB ESITEIHLHOCTH
U WX TNPUMEHEHWH B Y4YEOHO-TIO3HABATEIHLHON M Y4eOHO-MCCIIEI0BATEIHCKON
JEeSTENbHOCTH, OCBOCHHUU TIpaBWJI O€30MacHOr0 OOpalieHusi ¢ BEUIECTBAaMU B
MOBCEIHEBHOM KHU3HU.

Lenu n3ydeHus: XUMUU OTPaKar0T HANPABIEHHOCTh 00YUYEHUSI Ha pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, GOPMUPOBAHNE €€ UHTEIUIEKTAa U OOIIEH KYJIbTypHI.

N3yuenne XMMUM HAMpPaBICHO HA JOCTHKEHUE CIEAYIONINX 1IeJICH:

dbopMHpOBaHWE HMHTEIJIEKTyalbHO PpPa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY NPUHATHIO PELIEHUH,
CIIOCOOHOM aTanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

dbopMHpOBaHUE  CUCTEMBl XUMHUYECKMX 3HAHUM KAk  KOMIIOHEHTa
€CTEeCTBEHHO-HAYYHOU KAapTHUHBI MHUPA, KaK OCHOBBI JJIsi IOHUMAaHUsI XUMHYECKON
CTOPOHBI SIBJICHUI OKPY>KAIOIIEr0 MUPA, OCBOECHUE S3bIKA HAYKH;

MPUOOIICHNE OO0yYaroNIuXcss K CaMOCTOSITeIbHOM TI03HABATEIBHON W
UCCJIEIOBATEILCKOM  JIEATENbHOCTH, K  HAy4YHbIM  METOJaM  IO3HaHus,
(dbopMHpoBaHrEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBaHue  00mIell  (PYHKIMOHAIBHOM U  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBACHITH M OICHUBATH SIBICHUS
OKPY’KaIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUSA U ONBIT, MOJYYEHHBIE NMPU H3YUYECHUU



XUMHH, TPUMEHATh UX IPU PEHIeHHH MpoOJieM B MOBCEIHEBHOM JKHU3HH U
TPYIOBOM ESITENIbHOCTH;

pa3BuTHEe Yy oOOydYarouMxcsi HMHTEpeca K H3YyYEeHHIO XUMHUU U cdepam
NESATENbHOCTH, CBS3aHHBIM C XHWMHEW, MOTHBAUUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOILETO MPOMUIIS U HANIPABICHHOCTH JlalbHEHIEero o0yueHus;

OCO3HAHHME IEHHOCTU XMMUYECKMX 3HAHUW B JKU3HU YEJIOBEKA, IMOBBIIICHUE
YPOBHSI JKOJOIMYECKOM KYJIbTYpbI, HENPUATHUE JEUCTBUM, IPUHOCSIIIUX BpeX
OKPYXAaKOIIEN CPENIe U 3I0POBBIO JHOIEH;

npuoOpeTeHne 00yJarolMMHUCS ONbITA CAMOINO3HAHMSI, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIIHH ), HEOOXOAUMBIX IS Pa3TUYHBIX BUJOB €S TEIILHOCTH.

Ha yriny6nénnoe u3ydenue yuyeOHOTO npeaMera « XuMus» oTBoauTcs mo 102
yaca B 8 u 9 kinaccax (3 yaca B HENENI0), TO €CTh 2 4Yaca B HEACTIO 3a CUET
obszatenpHON yacTu OOIT OO0 u 1 yac 3a cuét wactu OOII OO0, popmupyemoii
ydacTHUKaMu oOpa3zoBarenbHbIX OTHOmIeHui. Bcero 204 wyaca 3a aBa roja
oOyueHus.



COILEPKXAHUE OBYUYEHUA
8 KITIACC

IlepBoHavajibHbIE XUMUYECKHE MIOHATHS

Xumusi — BaxkHasi 007acTh €CTECTBO3HAHMS M MPAKTUYECKON NESITEIbHOCTH
yenoBeka. [Ipenmer xumuu. Ponb XuMuu B KW3HH 4elioBeka. KpaTkue cBengeHwus
00 UCTOPUU BO3SHUKHOBEHHUS M Pa3BUTHUS XMMHUHU. XHMMHS B CHUCTeMe HaykK. Tena u
BemiectBa. Duznueckue M XUMHUYECKHE CBOMCTBA BEIIECTB. ATrpEraTrHbie
cocTtosiHUsL BemecTB. [IoHATHE O TEOPETHUECKUX M HOMIMPUYECKUX METOAAX
MO3HAHUSI B €CTECTBEHHBIX Haykax. [IpeactaBiieHHsi 0 HAyYHOM IIO3HAHMHM Ha
AMITUPUYECKOM YPOBHE: HAOJIOICHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJISTTHPOBAHUE,
BblunciicHue. [IpencTaBienuss 0 HAydHOM MO3HAHUU HA TEOPETUYECKOM YPOBHE:
HayuyHbIe (haKThI, MpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3pIk XuMuH. VICTOYHUKH XUMHYECKON HH(pOpMaIu.

[Tonarue o merogax pabOThl ¢ XMMHUYECKMMHU BellecTBaMu. O0oOpyI0BaHKE
IIKOJLHOM XuUMHUYecKoW Jabopatopun. I[lpaBuiia Oe3omacHOro oOpalleHus ¢
BEII[ECTBAMH U JJaOOPATOPHBIM 000PYAOBaHUEM.

Yucteie BemecTBa U cMecu. [IpuposiHbie cMecu: BO3yX, MPUPOIHBIA Ta3,
He(Th, MPUPOAHBIE BOJIBI, TOPHBIC MOPOABLI U MUHEpaJbl. [IOHITHE O TOMOTEHHBIX
U TETEPOreHHbIX cMecsiX. CriocoObl paznieneHus cmeceid. OuncTKa BEIIECTB.

BemecrBa m xumuyeckne peakuuu. ATOMBI U MOJICKYJbl. XHUMUYECKHE
sneMeHTbl. CUMBOJIBI XUMUYECKHX 3JIEMEHTOB. IIpocThie M CIOXKHBIE BEIIECTBA.
Mertajuibl U HeMeTaibl. BemecTBa MOJEKYJISIPHOTO W HEMOJICKYJISIPHOTO
CTpPOCHHUS.

Xumuueckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKoH MOCTOSIHCTBA cOCTaBa BemecTB. OnpeeneHne BaJICHTHOCTH AJIEMEHTOB MO
dbopmysnam OWUHApHBIX COCIMHEHUH ©W  cocTaBieHHE (OpMysl OHMHAPHBIX
COCMHEHUN TI0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCUTENbHAsE aTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsipHas Macca. MaccoBasi 01 XUMUYECKOTO JIEMEHTa B
coenuHennu. Haxoxxnenue npocTteiiiieit ¢opMyIibl BelecTBa M0 MaCCOBBIM JIOJISIM
3JIEMEHTOB.

KommuectBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemlecTBa. Pacuersl mo dopmynam
XHMUYECKUX COCNMHEHUNU. MoJisipHas Macca CMECH BelecTB. MoJibHasg J0J1s
XUMHUYECKOTO 3JIeMEeHTa B coeauHeHnu. Haxoxaenue mpocteimeit (GopMysisl
BEIIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SIBJICHHS. XUMUUYECKas PEAKIUSA U €€ MPU3HAKH.
VYcnoBus npoTekaHusi XUMAYECKUX PEAKIUA. 3aKOH COXPAHEHUs MACChl BEIIECTB.
ATtomHO-MoneKyJisipHas Teopus. JKuszHb u nestenbHocTh M.B. JloMoHOcOBa.



XUMUYECKHE ypaBHEHHS. TUIBI XUMHUYECKUX peaKuil (COeTUHEHUS, PA3JIOKEHUS,
3aMmelneHust, oomeHa). PacueTbl Mo XUMUYECKUM YPaBHEHUSIM.

OKCIIEpUMEHTAIbHOE M3Y4YEHUE BEIIECTB U SBJICHUH. 3HAKOMCTBO C
XUMHUYECKOM TOCYJ0i, C mpaBWwiIaMH padOThl B J1a0OpaToOpud M MpUEMaMU
oOpamenusi ¢ jaboparopHbiM oOopymoBaHueM. H3ydeHume wu omwmcaHue
(¢u3MYecKuX CBOMCTB O0Opa3llOB HEOPraHWYECKUX BEIHIECTB — METAUIOB W
HeMmeTauioB. HaOmionenue ¢usnueckux (IJIaBIeHHE BOCKa, TasHUE JIbJa,
pacTUpaHue caxapa B CTYINKE, KUIEHHWE U KOHJCHCAIUsS BOJbl) U XUMHUUYECKHUX
(ropeHue cBeuud, NpOKAJIMBAaHHE MEIHOW MPOBOJIOKH, B3aUMOJEHCTBUE COJbI WIIU
Mela C COJSTHOM KHUCIOTOM) siBieHuil. O3HakomiieHWe ¢ oOpasllaMH BEIIECTB
KojauyectBoM 1 monbs. HaOmioneHue u  onucaHue TPU3HAKOB MPOTEKAHUSA
XUMUYECKUX peaKiuil (pas3yioKeHUe caxapa, B3auMOJICUCTBUE CEPHOU KHCIOTHI C
XJIOpuaoM Oapus, TOJy4Ye€HHE U paszioxeHue ruapokcuga wmeau (1) npu
HarpeBaHWM, B3auMoJeNcTBUe kejne3a ¢ pactBopoM conu meau (II). M3yuenue
Croco0OB  pazfeneHuss cmeced (C  TOMOIIBIO MarHuta, (QUIbTpOBaHUE,
BbITIApUBaHUE, TUCTUWLISALUS, XpoMaTtorpadus), IpOBEICHUE OYUCTKH MTOBAPEHHON
conu. Habmronenne u omuicaHWe OMBITOB, WLUTFOCTPUPYIONIUX 3aKOH COXPAHEHUS
MacChl.

Baxueime npeacTaBuTe M HEOPraHUYeCKUX BelIeCTB

[IpencraBnenuss o rasax. Bo3gyx — cmech ra3zoB. CocTaB BO31yxa. 3aKOH
ABoraapo. Monspasiii  00bEM Ta30B. OTHOCUTENIbHAS IUIOTHOCTH Ta30B.
OnpeneneHrne OTHOCUTENIBHON MOJIEKYJISIPHOM MacChl ra3000pa3HOro BEIIECTBA 110
U3BECTHOM OTHOCHUTENBbHOM IIIOTHOCTH. OObEMHBIE OTHOILIEHUS Ta30B IpHU
XUMUYECKUX PEAKIUIX.

Kucnopon — snemMeHT M mpocroe BemecTBo. HaxoxaeHuwe kucimopona B
npupoje, GU3nYecKue U XMMUYECKHE CBOMCTBA (PEAKIMU TOPEHUS U OKUCIICHUS).
IIponecchl okucnenuss B xuBor mnpuponae. Oxcunpl. IIpumeHeHune kucimopona.
CriocoObl MoyyeHus: KUCiIopoia B Ja00paToOpuu U NpOMbIIIEHHOCTH. [ToHsTHE O
katanu3arope. KpyroBopor kucimopoga B mpupojge. O30H — amioTpomHas
Monudukanus kuciaopona. (O30HOBBIM CJIOW, €ro 3HAYeHUE IS JKUBBIX
opraHus3MoB. Pazpyiienre 030HOBOTO CI0sl.

TeroBoil 3((eKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U 3HJAO0TEepMUUYecKkue peakuuu. TommuBo. Mcnons3oBaHue yrisi 1 ME€TaHa B
KauyecTBE TOIUIMBA. 3arpsi3HeHne Bo3ayxa. [lonstue o mapHukoBoM 3 dexre.

Bomopon — »nemeHT M mpocTtoe BewmecTtBo. HaxoxaeHnue Boaopona B
npupoae, (U3MYECKUE ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyuenus. [lonsitue o kuciorax u coysix. Mcnonb3oBaHue BOJIOPOJia B KAUECTBE
TOIJIUBA.



Bona. ®usnueckue cBoicTBa BOAbl. Boga kak pactBoputenb. PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJIE.
®dakTophl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HbIX BEIIECTB.
Cnoco0bl BbIpaxeHHUsI KOHIIEHTPAIIMU PACTBOPOB: MAcCOBasl J0JisI PACTBOPEHHOTO
BEIIECTBA, MOJIIpHAs KOHIEHTpauus. Poib pacTBOpOB B IPUPOAE U B KU3HHU
YEJI0BEKA.

Xumnyeckue cBoiictBa BoAbl. lloHstne 00 ocHoBaHugx. Ilonsarue 00
nHAuKatopax. KpyroBopor BoOabl B IpupoAE. 3arpsA3HEHUE MPUPOIAHBIX BOJ.
OxpaHa ¥ OYHUCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranumdeckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHCIOTHBIE, aMpOTepHbIE) U
HecoseoOpaszyrone. MexayHapoaHas HOMEHKJIaTypa OKCHAOB. TpuUBHANIbHbBIC
Ha3BaHUsA OKcUAOB. Ou3znueckue U XapaKTepPHbIE XMMUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJIeHCTBUE C BOJOW, C KUCIOTAaMHU U OCHOBAHUSIMHU, C IPYTUMU OKCHUJIAMU).
[Toyuenue okCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanus kucnor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KHUCIOT. PU3NMYECKHE W XUMHUYECKHE CBOMCTBA KHUCIOT
(B3auMoOACHCTBHE ¢ METAJJIaMU, C OKCHUJAMU METAJIJIOB, OCHOBAaHUSAMH U COJISIMU).
Psan aktuBHoctn MetaiuioB H.H. bekeroBa. Ilonmydenue kucnor. Kucnortel B
MIPUPOJE, TPUMEHECHUE BAXKHENUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMI: INEIOYH U  HEPACTBOPUMBIE
OCHOBaHUA. MexayHapoiHasi HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIC Ha3BaAHUA
ocHoBaHui. lllemoumn, ux cBOMCTBa (B3aMMOIEHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCIIOTAaMHU W COJISIMH) M CHOCOOBI mojiydeHus. HepacTBopumbie OCHOBaHHUS, MX
CBOICTBA (B3aMMOJICHCTBHUE C KUCIOTAMU) U CIIOCOOBI OJTydeHUs. AMGOTEPHOCTb.
[Tonsitue 00 am@oTepHBIX THUAPOKCHAAX (HA MpPUMEPE TUAPOKCHIOB IUHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBHUE C KUCIOTAMU U IIEIOYaAMU)
U MOJIyYEHHUE.

Comu  (cpemHue, KuCIble, OCHOBHBIC, JBOWHBIE). MexayHapoaHas
HOMEHKJIaTypa coJied. TpuBUaIbHbIE Ha3BaHuA colie. @PU3UYECKUe U
XapaKTEPHbIE XMUMHUYECKHME CBOWCTBA Ha mpuMepe cpeaHux coisieil. [lomydenue
COJIEH.

I'eneTnyeckas CBI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COEIUHEHHUI.

DKCTMEPUMEHTAIBLHOE U3YUYEHUE BEILIECTB U SIBJICHUIA:

KOJINYECTBEHHOE OIMPECICHUE COAEPKAHNS KUCI0PO/Ia B BO3AYXE;

MOJIy4eHHe, COOMpaHKe, pacliO3HABAHUE U U3yUEHUE CBOMCTB KUCIOPO/Ia;

HAOJIIOICHUE B3aUMOJCUCTBUS BEIIECTB C KHCJIOPOJIOM H  YCJIOBH
BO3HUKHOBEHUS U IPEKPAIIEHUS TOPECHHUS;



O3HAKOMJIEHUE C 00pa3liaMu OKCUJIOB U OTMCAHKUE UX CBOMCTB;

MoJly4eHHe, coOWMpaHue, pacro3HABaHME W H3YUYEHUE CBOWMCTB BOJOpOAA
(ropenue);

B3auMO/IelicTBUE Bojopoa ¢ okcuoM menu (I);

HCCJIEIOBAHNE OCOOEHHOCTEH  PAcCTBOPEHHS BEIIECTB C  Pa3IMYHON
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONIPEAEICHHON MacCOBOM JOJIEH PACTBOPEHHOIO
BEILIECTBA;

IPUTOTOBIICHUE PACTBOPOB C OIPEACICHHONM MOJIIPHOM KOHUEHTpALMEH
PacTBOPEHHOIO BEUIECTBA;

B3aMMO/ICHCTBUE BOJIbI C METAJNIAaMH (HATPUEM U KAJIBIIUEM );

ONPENIEIIEHUE PACTBOPOB KUCJIOT U IIEJIOYEHN C IOMOIIBI NHINKATOPOB;

HCCIIeIOBaHNE 00PA3I[0B HEOPTAHMYECKUX BEIIECTB PA3IMNYHBIX KJIACCOB;

nu3ydyeHue BzaumozeiicTBust okcuaa menu (11) ¢ pactBopom cepHOI KUCIOTHI,
KHUCJIOT C METaJUIaMH, PEAKLIMI HEUTpAIIU3alliu;

MOJy4YEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOrO0 MeETasla
OPYTHM U3 pacTBOpa COJIH;

B3aUMOJEHCTBUE THAPOKCHIA [IUHKA C pACTBOPAMH KUCIIOT U IIEJIOYEH;

pEILICHUE HKCHEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

Hepuognueckuit 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
yemeHTOB /I. U. MenaeneeBa

Crpoenue aTroMoB. XuMHUY€eCKasi CBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIbHbIC
peaKiuu.

[lepBbie TOMBITKM KiIacCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [lonsThe o
rpynmnax (CeMencTBax) CXOIHBIX AJIEMEHTOB: HIEIOYHBIX M IIEIOYHO3EMEIbHBIX
MeTalljlaX, TajJoreHax, MHEPTHHIX (OJaropoaHbIX) razax. OJEMEHTBI, KOTOpbIE
00pa3yroT aM(oTepHbIe OKCUIBI U TUAPOKCHUJIBI.

ITepunonnueckui 3aKOH. OTtkpbiTHE IIepronnueckoro 3aKOHa.
Ilepuonnueckas cucrema xumuueckux onemeHtoB JI. WM. Mengeneesa.
KopoTkonepuonnas u jiuHHOonepuoaHass ¢opmbl Tabmuisl «llepuonnueckas
cuctema xumuueckux snemeHToB /. 1. MenneneeBa». [lepuonsl u rpynmnsl (A- u
Bb-rpynmsr).

Crpoenne aromoB. CocTtaB aTOMHBIX saep. M3otombl. PainoakTUBHOCTH.
DONeKTpOHbl. DJIEKTPOHHAs OpOUTANIb. DHEPreTUYECKUe YPOBHU U MOIAYpPOBHU
atoma: s-, p-, d-opOutanmu. ODIEKTPOHHbIE KOHPUTYpAIMU U IJIEKTPOHHO-
rpadudeckue Gopmyabl aToMOB. (DU3MUYECKHI CMBICT TOPSIKOBOTO HOMEpA,
HOMEpa MepHoja U rpyIrbl daeMeHTa. CTpoeHUe AIEKTPOHHBIX 000710YEK aTOMOB
nepBbIx 20 xumuueckux 35eMeHToB [lepunonunueckoi cucremsl [[. 1. Menaeneena:



pacnpeesieHue 3JEKTPOHOB II0 JYHEPre€TUYECKUM YPOBHSM, IMOJYPOBHSIM U
opoutansm. Guznueckuit cmpici [lepuoanueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUs pajuyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB MO TpyHIaM H [EPHUOJIaAM.
N3MeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUN XMMUYECKUX 3JIEMEHTOB B
nepuoJax W rpymnmnax. XapakTepUCTUKAa XHUMHUYECKOTO0 JJIEMEHTa IO €ro
noJsioxkeHuto B [lepuoguueckoii cucreme /1. . Menneneena.

3nauenue [lepunoanyeckoro 3axkoHa u [lepruoauyecko CUCTEMBI XUMUYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W npaktuku. [[. WM. MenneneeB — ydeHbId U
IpaKIaHUH.

DIJIEKTPOOTPULIATEIIBHOCTh XUMHUYECKUX DJJIEMEHTOB. XHMHUYECKas CBS3b.
Bunpl XMMHYeCcKOM CBA3W: KOBAJEHTHAsT TOJISIPHAs CBS3b, KOBAJICHTHAs
HETOJSIpHAsl CBSI3b, MOHHAsl CBS3b. MexaHu3Mbl OOpa3oBaHUsI KOBAJIEHTHOM U
MOHHOU CBSA3U. DJIEKTPOHHBIE M CTPYKTYpHbIE (QopMyibl BemiecTB. KaTnoHbl u
AHUOHBI.

Kpucranmnuueckue u amopdHble BemecTBa. THUIMBl KPUCTALIUYECKUX
pELIEeTOK: HOHHAsS, aTOMHAs, MOJICKYJISIPHASL U UX XapPAKTEPUCTUKHU.

Crenenp oxucieHuss. OrnpeneneHue CTENEeHEd OKUCIECHHS aTOMOB B
OMHApHBIX  COCJAMHEHUSX. OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUH.
[Ipoueccel OkuCIEHUS W BOCCTAHOBJIEHHS. OKHUCIUTENM W BOCCTAaHOBHUTEIM.
CocraBiieHuE ypaBHEHHI MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUN U
paccTaHOBKa B HUX KOA((DUIIMEHTOB METOJIOM 3JIEKTPOHHOTO OajaHca.

DKCTEPUMEHTAIBLHOE U3YUYEHHUE BEILIECTB U SIBIICHUIA:

03HaKOMJIEHUE ¢ 00pa3laMyi METAJJIOB U HEMETAJIOB;

MOJICJIMPOBAHUE CTPOEHUS MOJEKYJ MPH IOMOIIM PUCYHKOB, MOJEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POpMyII;

MPOBEJICHUE  OMBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaKIUid (TOPEHHE, PEAKIIUU PA3JIOKEHUS], COCTUHEHUS).

MesknpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU WM3YUYEHHMH XHMHHU B 8 KIlacce
OCYILIECTBJISIETCS 4E€pe3 HCIOJb30BaHHWE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U MOHITUN, IPUHATHIX B OTJEIBHBIX €CTECTBEHHBIX HAyKaXx.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHUE (TPOIECC), HAYUHBIN (HaKT,
TUMoTe3a, TEOpHs, 3aKOH, aHaIW3, CHUHTE3, KiacCcUUKaIus, NEPUOJUYHOCTD,
HaOJII0/IEHHE, SKCIIEPUMEHT, MOJICTMPOBAHUE, U3MEPEHUE, MOJICTIb.

®usuka: SBICHUS MNPUPOAbI, (U3UYECKUE SBJIICHUS, BEIIECTBO, TEJO,
bu3nYecKkue BEIUYMHBI, EAUHHUIIBI H3MEpPEeHHs, O00BEM, Macca, arperaTHble
COCTOSIHUE BEIIECTBA, aTOM, DBJEKTPOH, MPOTOH, HEUTPOH, HOH, MOJIEKYJIa,



CTPOEHHE Ta30B, KHUAKOCTEH M TBEPAbIX (KPUCTAITMYECKHUX) TeJl, ANEKTPUUECKUIN
3apsiji, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, porocunTes, mpoieccbl 0OMEHA BEILIECTB.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPaAIbl, TOPHBIE MOPOJBI,
M0JIE3HbIE UCKOIIaeMbI€, TOIIUBO, BOAHBIE PECYPCHI.

Texnonorus: Texuocdepa, MPOU3BOJACTBO, XUMUUYECKHE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIE MaTEPUAIIBI.

9 KUIACC

BemecTBo U XMMHYECKasl peaKUMs

[ToBTOpeHue u yriayOrieHue 3HAHUM OCHOBHBIX pa3leioB Kypca 8 Kiacca.
Crpoenune aromoB. CBoilcTBA aTOMOB  XHMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE u KA4ECTBEHHBIE XapaKTePUCTUKU (pamuyc,
AIEKTPOOTPULIATEIILHOCTD, DHEPIUs MOHM3ALNN). IlocnenoBaTeabHOCTD
3aMoOJHEHUSl JIEKTPOHHBIX OpOUTaneil aToMOB MaiblX nepuoaoB. OcobeHHOCTH
3aMOJHEHUs]  JJEKTPOHHBIX  opOuTanel  aToMOB  OONBIIMX  MEPUOJIOB.
Ileprognyeckas cucremMa XMMHYECKHUX DJEMEHTOB B CBETE NPEACTABICHUN O
ctpoeHnn aroma. CTeneHb OKUCIEHUS M BaJeHTHOCThb. llpencraBieHue o
NEPUOINYECKON 3aBUCHMOCTH CBONCTB XUMUYECKUX AIIEMEHTOB
(3MEeKTPOOTPULIATENBHOCTb, OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOWCTBA OKCHJIOB U THIPOKCHIOB) OT CTPOEHHUS aToOMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, KHJIKOM H Ta3000pa3HOM
COCTOSIHUM. BuIbl XMMHUYECKOW CBSI3U: HWOHHAs, KOBaJeHTHas (HemoJsipHas,
MoJisipHasA); OOMEHHBIH W JIOHOPHO-aKLENTOPHBIA MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3H.

MeXMONeKyIsIpHblE B3aUMOJEHUCTBUSL (BOJOpOJHAs CBs3b, CUJIbI BaH-nep-
Baansca). Tunsl KpuCTANIMYECKUX PELIETOK — AaTOMHAs, HOHHAs, METaJUIM4eCKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTb CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEMIETKU U BUAA XUMUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IPOTEKAaHUS]  XUMUYECKUX  PEaKIIH.
Knaccudukanusa XuMUYECKUX peakUuid MO Pa3INYHbIM IMpU3HaKaMm (MO YUCITy U
COCTaBy YYACTBYIOIIMX B pPEaKUUHU BEIIECTB, MO TemIoBoMYy 3(ddexTy, Mo
U3MEHEHUIO CTENEHEH OKHMCIIEHHS XUMHUYECKUX 3JIEMEHTOB, 10 OOpPATUMOCTH, IO
YYaCTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyroIIuX BEIECTB).

DONeMEHThl XMMHYECKOM TEPMOJAMHAMUKH. OHEpPreTHKa XUMHUYECKHX
peakiuit. TeruioBoil >(PekT XUMUYECKOW peakiuu. DK30- U IHAOTCPMHUUYECKUE
peakuud, TEPMOXMMHMUYECKHE YypaBHEHMs. 3akoH lecca W €ro CciIeacTBUS.
Briuncnenust o TepMOXUMHUYECKUM YPABHEHUSIM.



[loHaTHE O CKOPOCTM XMMHUYECKOW pEaKUHUH. 3aKOH JIEUCTBYIOIIMX Macc.
@akTOphl, BAUSAIONIME HA CKOPOCTh XMMHUYECKON pEaKIUU. DHEPrus aKTUBALUU.
[Tonsitue o katanuze. epmentol. UTHrUOUTOPHI.

[TonsiTue 006 OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [Tonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle [larense. VYcnoBus CcMemeHUs
XUMHYECKOro paBHOBecHs. DakTOphl, BIHSIOIIME HA COCTOSHHE XHWMHYECKOTO
paBHOBecusi. [IporHo3upoBaHME  BO3MOKHOCTHM  IMPOTEKAHUS  XUMHUYECKUX
MpEBpAIEHU B PA3JIMUHBIX YCJIOBHUSX HA OCHOBE MPEACTABICHUNA 00 M3yUYEHHBIX
AJEMEHTaX XUMUYECKON KUHETUKU U TEPMOJUHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu. OkucnuTenbHO-
BOCCTAHOBUTEJbHBIE CBOMCTBA XUMUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUA. BaxHble OKHCIMTENM W BOCCTaHOBUTENH. [lepmaHraHar kanus
(xapakrepuctuka). CocTraBieHUE YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIX
peakimii ¢ UCIOIb30BAHUEM METO/a dIEKTPOHHOTr0 OajaHca.

DJIEKTPONIUTHYECKAsT JUCCOlMalns. XHUMUYECKUE PEaKIMU B pPacTBOpax.
Teopust  snexTpoauTHyeckoll  auccounanuu. PactBopeHue kak — (uU3MKO-
xuMuueckui npouecc. [lonaTre o ruapaTax U KpUCTAIIIOTUIpaTax. DIeKTPOIUTHI
U HednekTponuThl. KaTuoHbl, aHMOHBL. MeXaHW3M [HCCOLMAIMU BEIIECTB C
pa3IMYHBIM BHJIOM XUMHUUYECKOW CBs3u. CuiibHBIE U CJIa0ble DJIEKTPOIUTHI.
Crenenp auccoumanyu, KOHCTaHTa Auccoluanuu. MIOHHOe MpOU3BEAECHUE BOJBI.
Bopopoaubiii  mokaszatenb. MHAMKATOPHL. DJNEKTPOIUTUYECKAS AUCCOLMAIUS
KHUCJIOT, OCHOBAaHHUM U COJIEH.

Peakuiun nonHoro ooMeHa. Y cioBusi MPOTEKaHUST PeaKIIUii HOHHOTO OOMEHa.
MonexkynspHble, IOJHBIE U COKPAILICHHbIE HOHHBIE YPABHEHUS peakuuil. CBOMCTBa
KHCIIOT, OCHOBAaHHW W COJEH B CBETE MPEJCTaBICHUN OO0 3JIEKTPOIUTUUYECKOMN
mucconuanny. KauecTBeHHbIE peaklini Ha NOHBI.

I'maponus comeit. oHHBIE ypaBHEHUS TUAPOJIM3A COJICH. XapakTep Cpebl B
BOJHBIX paCTBOPAxX COJIE.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SBJICHUN: O3HAKOMIIEHHE C
MOJEJSIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKHUX BEIIECTB — METAJIOB U
HeMeTasuioB (rpaduTa U anmMasa), CI0KHBIX BEIIECTB (XJIOpHUIA HATPUs);

HCCIIEIOBAHHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIIMU OT BO3AECHUCTBUA
pa3sTUYHBIX (aKTOPOB,;

OTIBITHI, UJUTFOCTPUPYIOIHE 00PATUMOCTh XUMHUECKUX PEAKIIHIA;

HCCIIEJOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IIPOILECCa AUCCOLUALINU
KHCJIOT, IIIe0YEeH U COJICH;

MIPOBEJICHUE ONBITOB, WIIIOCTPUPYIOMIUX MPU3HAKUA MPOTEKAHUS pPEaKIIHii
MOHHOTr0 0OMeHa (00pa3oBaHue Ocajika, BbIJICJICHUE Ta3a, 00pa3oBaHUE BObI);



MpUMEHEHNE WHIANKATOPOB (JJaKMyca, MeTHWIopamxa u peHondranenna) ams
OMpeNIENICHNs XapaKTepa Cpeibl B paCTBOpPax KUCIOT, OCHOBAHUN U COJIEH;

MPOBEJICHUE  OMBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEAKIIUU PA3JIOKEHUSI, COCTUHEHUS);

pPaclo3HABaHUE HEOPraHWYECKHUX BEHIECTB C IOMOLIBK0 KAa4eCTBEHHBIX
peaKkuii Ha UOHBI;

pELlIEHUE HKCIEPUMEHTANIBbHBIX 3aady 1o TeMaMm: «OKHUCIUTENbHO-
BOCCTAHOBUTENBHBIE peakuun», «l'mapomus conen», «DIEKTPOIUTHUYECKAS
JTUCCOLIUALIHS.

HemeTaJsibl 1 MX COeIMHEHHUS

OO6miast xapakTepucTuka HemeTauioB. (OCOOEHHOCTH CTPOCHHUS aTOMOB
XUMHYECKUX JJIEMEHTOB, TMPOCTBIX BEMIECTB, auIOTponus. OKUCIUTENBHO-
BOCCTAHOBUTEIbHBIE CBOWCTBA HeMeTauioB. (CpaBHUTENIbHAs XapaKTepUCTHKA
COEIMHEHU HEMETAIIOB.

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puanyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHUYECKHE CBOWCTBA Ha NpPUMEpe  XJopa
(B3auMOJeHCTBUE €  MeTaUlaMH, HEMeTaJUlaMH,  BOJOW,  IIeJ0YaMu).
Xnopoomopon. ConsHass KHCIOTa, XHMHYECKHE CBOWMCTBA, IIOJYyUYEHHE,
NpUMEHEHHE. JlelicTBHE XJopa H XJOPOBOJOpPOAA HA OPraHM3M YEJIOBEKa.
Baxnenmme xmopuabl W MX  HaxoxaeHue B npupoae. [lonarue o
KHCJIOPOJICOAEPKAIINX KUCTIOTaX XJI0pa U UX COJISIX.

VVIA-rpynnel. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIE CTEIECHU
okucnenus. CTpoeHue u Pu3nuecKkrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U
cepbl. AJUIOTPOITHBIE MOAU(DHUKAIIMKA KUCIOPOJa U Cephl. XUMHUYECKHE CBOMCTBA
cepbl (B3aMMOJICHCTBHE C HEMETaJIaMH, MeTaJlJlaMd, KOHIIEHTPUPOBAHHBIMU
a30THOM U cepHoOMl kuciotamu). CepoBOJaOpoAd, CTpoeHHE, (UIUUYECKUE U
XUMUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTENbHBIE CBOMCTBA). OKCHUABI
cepbl KakK MpPEeACTaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTasi KHUCIIOTa U €€ COJIU.
Cepnast kucioTa, (QU3MYECKHMe M XUMUYECKHE CBOMCTBa (00mMe Kak
MpeACTaBUTeNs Kiacca KuCHoT u crneuuduyeckue). Conu CepHOM KHUCIOTHI.
XUMUYECKHUE PEAKIIUU, JEKAIIUE B OCHOBE MPOMBIIIJIEHHOTO CIIOCO0a MOJIyYEHUs
cepHOU KUCIOTHI. [IpencraBneHuss 0 XMMUYECKOM IPOU3BOACTBE U CBA3aHHBIX C
HuUM npodeccusix. [Ipumenenue cepHoi KUCIOTHI U cyibdaroB. KayecTBeHHBIE
peakuuu Ha cyiab(QuT-, cynbGua- U cyiabpar-aHuoHsl. HaxoxzaeHue cepsl u ee
COCMHEHNH B TIpupoAe. XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpeabl
COCIMHEHUSIMU Cephl (KUCIOTHBIC JTOXKIH, 3arpsi3HEHHE BO3.yXa), CIOCOOBI €ro
IpeAOTBPAILICHUS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B Mpupoje, Gpu3nyeckue U XUMHYECKHUE CBONCTBA
(B3aMMOJENCTBHE C METaJUIaMH, BOJOPOAOM, KuciaopoaoM). KpyrosopoT azora B
npupoge. AMMHaK, ero (U3MYECKHEe W XUMHUYECKHE CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOWMCTBAa BOJIHOTO pacTBOpa), MNPUMEHEHHUE U TMOJyYEeHUE B
7a00opaTopud U MOPOMBINUICHHOCTH. MOH aMMOHUS, JOHOPHO-aKIENTOPHBIN
MexaHu3M ero ooOpazoBanusi. Coiln aMMOHMS, MX (PU3UYECKUE U XUMHUYECKHUE
CBOMCTBa (pa3lOKEHUE U B3aUMOJECHUCTBUE CO UIEJIOYaMH), MPUMEHEHUE.
KauectBennas peakumst Ha umoHbI amMmoHuA. Oxcuael azorta (I, II, III, IV, V).
A3zotucras Kuciora. A30THas KUCIIOTa, €€ MolyYeHue, GU3nuecKue U XUMUYEeCKUe
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT U cheruduyueckue),
NpuMeHeHre. XUMUYECKUE pEeaKIUHu, JIKAIIHNE B OCHOBE MOJYYEHUS a30THOMU
KHUCIIOTHl B MPOMBIIIIEHHOCTH. HuTpatsl n HUTpuTHL. KauecTBeHHBIE peakiuu Ha
HUTpaT- U HUTPUT-aHUOHBI. XHUMHUYECKOE 3arps3HEHHE OKpYKalollel Cpeabl
COCIMHEHUAMHU a30Ta (KUCIOTHBIE MOXIU, 3arpsi3HEHUE BO3/yXa, MOYBBI U
BOJIOEMOB).

docdop, amwrorponHsie Moaubukanuu dochopa (Oenbli M KpaCHBIH
dbochop), pusznueckre U XMMUYECKUE CBOMCTBa (B3aUMOJIEUCTBHE C MeTajlaMH,
KHUCJIOPOJIOM, TaJIOT€HaMHU, KOHIIEHTPUPOBAHHBIMU a30THON U CEPHOU KUCIOTAMU).
Oxkcuasr pochopa (III, V), dochopHas kmciora, GU3NISCKHE M XUMHUYCCKHC
cBoiicTBa, nonyuenue. KauecrBennas peakuus Ha ocdar-uonsl. [IpeacraBienus
o ragoreruaax gocdopa (111, V).

[lonsiTue 0  MHUHepanbHbIX  yAoOpeHHsX. A30THble, (ochopHBbIE,
KOMILJIEKCHBIE yAOOpeHHs. XUMHUYECKOE 3arpsi3HEHHE OKpPYXAIoMmEeh Ccpeabl
coeIMHEHUAMH a3oTa U (ocdopa.

O6mas xapakrtepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

Yrnepon, amtorpomnsbie Mogudukanuu (rpadur, anmas, ¢yepeH, rpadeH,
HAaHOTPYOKH), GU3MUECKME U XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB
(B3amMoOCHCTBHE C METa/lIaMH, HEMEeTaulaM1, KOHIIEHTPUPOBAHHBIMU a30THOU U
cepHoil kucioramu). [lorsitue 06 agcopoumu. KpyroBopot yriepoaa B mpupo/ie.
Oxcunpl yriepona, ux ¢GuU3MUECKUE U XUMHYECKUE CBOWCTBA, ACHCTBUE HA KUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHHEe. JKOJOTUYecKue MpobiaemMbl aTMOChEpHI,
cBsi3aHHbIe C oOkcujaoM yriepona (IV). VYrompHas kuciaora u ee Coid, HUX
(du3nyeckre U XMMHUYECKHE CBOWCTBA, MOJydeHUE M mnpumeHeHue. KapOoHartsl,
TUAPOKAapOOHAThl, WX CcBoWcTBa. KadecTBeHHass peakinuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILIEHHOCTH U CEIbCKOM
XO35MICTBE.



[lepBoHayasibHbIE TOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCTUHEHUSX
yriaepoja: yrieBoAopoisl (MeTaH, 3TaH, TWJIEH, alleTUJIEH), 3TaHOJ, TJHULEpPUH,
yKcycHasi kucioTa. [IpupoaHbie UCTOYHUKU YTIEBOAOPOOB (Yroiib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHl UX MEPEPAOOTKU, UX POJIb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTue 0 OMONOrMYECKH BaXKHBIX OPraHMYECKHMX BEIECTBAaX — KHUpax, OelKax,
YyIIEBOAAX — M HMX POJM B JKU3HHM YEJIOBEKAa. ENMHCTBO OpraHUYECKUX U
HEOPTraHWYECKUX COEJIMHEHUN.

KpeMHuii, ero ¢Qusmyeckue M XUMHUYECKHME CBOMCTBA (B3aMMOJEWUCTBHE C
METaJUIaMH, KUCJIOPOJOM, YIJIIEPOAOM, rajoreHaMu), MOJy4YeHHE U MPUMEHEHHE.
Ponb kpemuus B npupojie u texuuke. Oxcun kpemuus (1V), kpemHueBas kuciora,
CWIMKAThl: (DU3UYECKUE M XUMHUYECKHE CBOMICTBA, MOJYYEHHUE U NPUMEHEHHUE B
ObITY W NPOMBIIIEHHOCTH. BajkHelllne CTpOUTENbHBIE MAaTEpHAIbl: KEPAMHMKA,
CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. IIpobiembl 6€30macHOr0 HCIIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B IIOBCEIHEBHOM KU3HU.

Bbop. Ocobennoctu ctpoenus aroma. OOuIMe npencTaBieHus 0 pU3NYECKUux
Y XMMHUYECKUX CBOWCTBaxX. bopHas kucnora.

DKCNEpUMEHTAIBHOE N3YUYEHUE BEUIECTB U SIBJICHUM:

O3HAKOMJIEHHE C 00pa3liaMy MPUPOIHBIX XJIOPUIOB (raJIOT€HU/IOB);

MIPOBEJICHUE ONBITOB, OTPAKAOIIUX (PU3UUYECKUE U XMMHUYECKHE CBOMICTBA
raJJoreHOB U UX COCIUHCHUM;

HW3YYEHUE CBOMCTB COJISTHOM KHUCJIOTHI;

NPOBEJCHUE KAUECTBEHHBIX pEaKLUUi Ha XJIOPUI-, OpOMUA- U NOAUI-HUOHBI U
HaO0JII0ICHUE MPU3HAKOB UX MPOTEKAHMUS;

O3HAKOMJIEHUE C 00pa3LaMu Cephl U €€ MPUPOIAHBIX COCITUHEHUN;

HaOmoZieHWe  Tpoliecca  OOyriIMBaHWsA ~— caxapa  IMOJA  JICUCTBHEM
KOHLEHTPUPOBAHHON CEPHOU KUCIIOTHI,

M3Y4YEHUE XUMHYECKUX CBOWCTB pa30aBIeHHON CEPHON KUCIIOTHI;

MIPOBEICHHE KAaYEeCTBEHHBIX peakUuid Ha CynbPua-, CylbPuT- U cyibQar-
MOHBI ¥ HaOJIIO/IEHNE TPU3HAKOB MX MPOTEKAHUS;

O3HaKOMJIEHHE ¢ (U3NYECKUMHU CBOMCTBaMHU a3ora, ¢Gochopa U HX
COEIMHEHUI, 00pa3amMu a30THBIX U GOCHOPHBIX YAOOPEHUM;

MOJIyYeHHe, COOMpaHue, paclo3HABAaHUE M HW3YYEHUE CBOMCTB aMMMAKa,
W3yYECHUE CBOMCTB COJIEH aMMOHMUS,

IIPOBEJICHNE KAYECTBEHHBIX PEAKUMN HA MOH aMMOHUS, HUTPUT-, HUTPAT- U
(docdaT-uoHBI U U3yUEHHE NPU3HAKOB UX MPOTEKAHMUS;

M3Y4YCHHE B3aUMOJEHCTBHS KOHIIEHTPUPOBAHHOM a30THOU KHUCIIOTHI C MEJIBIO,
CBOMCTB (hoC(HOPHON KHUCIIOTHI U €€ COJICH;



03HAKOMJICHUE C MOJICISIMH KPHUCTALIMYECKUX PEIICTOK aiMasa, rpadura u
dymiepena, ¢ MpoIeccoM ajacopOlMKM PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHUBOTA3a;

MoJIyuyeHHue, coOMpaHue, pacrlo3HABAHUE U W3YyUYEHHE CBOMCTB YTJIEKHUCIIOTO
rasa;

IIPOBEJCHNE KAYECTBEHHBIX pEaKIMK Ha KapOOHAT- M CHJIMKAT-UOHBI H
M3y4YE€HHUE MPU3HAKOB UX MPOTEKAHUS,

M3YUYCHHE B3aUMHBIX MPEBpPAIICHUIN KapOOHATOB U THAPOKapOOHATOB;

O03HAKOMJICHHE C O0Opa3liaMH MPUPOJHBIX KapOOHATOB M CHJIMKATOB, C
NPOAYKIMEN CUIIMKATHOW MPOMBIIIICHHOCTH;

pEIlIeHUE FKCIIEPUMEHTAIIBHBIX 3a]1a4 M0 TeMe «BakHelle HeMeTaibl U UX
COCIMHCHUS.

MeTauibl 1 UX COeAMHEHUS

O6mme cBoiictBa MeTtayyioB. OOmas XapaKTEPUCTHKA XUMHUYECKHUX
3JIEMEHTOB — METAJIJIOB HAa OCHOBAaHWUM MX MOJOXKeHUs B [lepuonnueckon cucreme
xumuueckux 3yemeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraiel A- u b-
rpynn. CTpoeHHE MNpPOCThIX BEIIECTB — METa/uIoB. MeTtauindeckas CBsI3b U
MeTaJUTMYeCcKasi KpUCTaUInUecKas peieTka (MpUMUTHBHAS KyOudeckas, 00bEMHO-
LIEHTPUPOBAaHHAS KyOuueckas, rpaHelICHTPUPOBAHHAS KyOuueckas,
reKcaroHajbHasi IUIOTHOYINAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKHX CBOMCTB
METaJUIOB OT CTPOCHHUS KPUCTALIOB. OJIEKTPOXUMHYECKUN psa  HaNpsHKEHUM
MeTtajioB. OOIIMe XuMHUYECKHue CBOMCTBa MeTauioB. OO01Me crocoObl MOMydeHUs
METaJJIOB, METAJUTYPTrHUsl. DIEKTPOJIN3 PACIUIABOB U PACTBOPOB COJIEH KaK OAWH U3
croco0oB mostydyeHus: MeTaioB. [IoHSTHE O KOppO3UM METAJJIOB, OCHOBHBIC
criocoObl 3amuThl WX OT Koppo3uu. CrmiaBel (CTallb, YYTyH, AIOPATIOMHHUM,
OpoH3a). [IpyMeHeHre MEeTaIoB U CIUIABOB B OBITY U MPOMBIIIICHHOCTH.

Memannwvt A-epynn

[Ilenounsie MeTamibl: NoyiokeHue B [lepuoanveckol cucremMe XUMHUYECKHX
snementoB /. M. MenaeneeBa, CTpoeHHME WX aTOMOB, HAaXOXKJICHHUE B IPHUPOJIE.
dusznvecKkre U XMMUYECKUE CBOMCTBA (Ha MpUMepe HATPHUS U Kajus), IOJIydeHHe.
OKcuibl M TUAPOKCUBI HATPpUA U Kaius. [[puMeHeHrne menoyHbIX METaIOB U UX
coequHeHu. buonorndeckas poyib HaTpUs U KAJIHS.

[[le1oyHO3EeMENbHBIE METAJUIbl MAarHui W KaJblMH: IIOJIO)KECHUE B
[Tepuognueckont cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoje. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
u Kanpuus. BakHelme coenMHEHUs KalblUsl U MarHus (OKCHUJ, TUJIPOKCH]I,
COJIM), CBOMCTBA, NMpUMEHEHHE. JKeCTKOCTh BOABI M CIHOCOOBI €€ YCTpaHEHWS.
KpyroBopoT kaibliysi B IpUPO/IE.



AnroMuHUN: nosioxkeHue B [lepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHME aroma, HaxOxXIAeHUE B Ipupoae. Pusuyeckue u
XUMHUYECKHE CBOMCTBA aTFOMUHUSA. AMQPOTEpHBIC CBOMCTBA OKCHAA U THIIPOKCH]IA
amomuHus. [[puMeHeHne aatOMUHUS U €T0 CILIABOB.

Memannot b-2pynn

OO6mast xapakTepucTHKa MeTauioB b-rpynm (MOOOYHBIX  MOATPYMM):
nonoxkenue B Ilepuomnueckor cucreme Xumuyeckux snemenros [, .
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIpOBajiay 3JIEKTPOHA Ha
MIpUMEpPE CTPOEHUSI aTOMOB XpoMa, Me/iu, cepedpa. BaneHTHbIe COCTOSHUS aTOMOB
d-371eMeHTOB, CTEMEHW OKHUCJICHHS aTOMOB B COEAMHEHUSX. 3aBUCHUMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THIPOKCHUAOB META/UIOB OT 3HAYCHUSA
CTEMEHU OKUCIICHHS DJIEMEHTa B COCIUHEHHM (Ha MpUMEpPE COCIMHEHUN Xpoma).
IlepBoHauanbHbBIE MPEICTABICHUS O KOMILJIEKCHBIX COCIUHEHHUSIX.

Menps u cepebpo: CTpOeHHUE aTOMOB, CTENEeHU OKucieHus. OOiue KpaTkue
MpeACTaBIeHUs] O (U3UYECKMX U XUMUYECKUX CBOMCTBAaX MPOCTHIX BEIIECTB
(B3aMMOJAEHCTBHE C KUCIOTAMH-OKUCIUTENSIMU), 00 UX OKCHAAX, THAPOKCUAAX U
coJisix, UX mpuMmeHeHuu. [IpencraBneHuss 00 aMMHAYHBIX KOMITJIEKCAaX cepedpa u
mean. KauecTBeHHBbIE peakiy Ha KATHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHne aToMa, CTEeNEHb OKUCIEHUS. XapaKTepruCcTuKa (GU3NIECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHNE, aMPOTEPHbIE CBOMCTBA OKCUAA U TUIPOKCHIA.
KauecTBeHHbIE peaKIMU HA KAaTUOHBI IIMHKA.

XKeneszo: cTpoeHne aTroma, CTENEHU OKHUCIeHus. HaxoxzaeHue B mpupone.
du3nNYeCcKrne U XMMUYECKHUE CBOMCTBA JKeJie3a, MpuMeHeHne. buonorndeckas posb
xene3a. Okcupawl, ruapokcuasl U comu xeneza (II) m xenesa (II), ux cocras,
CBOMCTBa M TonyuyeHue. KadecTBEHHbIE peaklMM Ha KAaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl kene3a. [Ipor3BoACTBO 4yryHa U CTaju.
DKOJIOTHYECKHE TPOOIEMBI, CBA3aHHBIE C METAJLTYPTrUYECKUMU MTPOU3BOICTBAMU.

DKCNEPUMEHTAIBbHOE U3YUYEHHUE BEIIECTB U SIBJICHUM:

O3HAKOMJIEHHE C oOpaslmamMu METAUIOB W CIUIaBOB, UX (U3MUYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHNE METAJUINYECKON KPUCTAJUINYECKON PELIETKY;

M3YYCHHE B3aMMOJECHCTBUS METAUIOB C BOJOW, C pPAcTBOpaMU COJIEH H
KHUCJIOT, UCCJIEAOBAaHUE MPOLIECCOB 3JIEKTpoJin3a pactBopoB xsopuaa meau (II) u
MONIA Kausl, KOpPO3UHU METAIIOB;

M3yYeHHE OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHIOB KajlbllUs W HATPHUS C
BOJIOM, UX TUJPOKCUJIOB — C OKcuIoM yriepoaa (IV) u kucinoramu;

M3Yy4YEHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIIHS, )KECTKOU BOJIBI;

U3YUYEHHUE TIPOLIECCOB IOJYYEHUS] THUAPOKCUIOB IKEIe3a, UX XUMUYECKHX
CBOJICTB,;



M3Yy4YCHHE PU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
KaJIbIIMS, ATFOMUHMS, ITMHKA, )kene3a (2+) u xenes3a (3+), meau (2+);

HaOJII0/ICHHE U OTNKCAHWE OKpAaIllMBaHUS IUIAMEHU MOHAMH HATPHs, Kadus U
KaJIbLIHS;

uccienoBanne aM(pPOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoma (III) u rugpokcua MUHKA;

pEIICHUE SKCIIEPUMEHTAIBHBIX 33Jlad M0 TeMe «BaxHeulmne MeTamibl U ux
COEMHECHUSD.

XuMHs M OKPYXKAKOLIAA cpeaa

BemecTtBa 1 Marepuanbsl B IOBCEIHEBHOW XHU3HM YeJIOBEKa. BaxHeuiue
BEILIECTBA U MaTepuajbl, 00JacTH MX MpUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB M XMMHYECKUX peakiui B ObiTy. [lepBasi moMouip npu XUMHUYECKUX
0’KOrax U OTPABJICHUSIX.

HoBble MaTepualibl U TEXHOJIOTUU. [[pUHIUIIBI «3€TIEHON XUMUM.

OCHOBBI IKOJIOTMYECKON T'PaMOTHOCTH. XHMHUS M 3J0pOBbE. 3HAUYEHUE
M3y4aeMbIX XUMUYECKUX DJIEMEHTOB U UX COCIUHEHUH sl (yHKIIMOHUPOBAHUS
opranusma 4yenoBeka. [loHsTue o 3M10poBoM 00pase KU3HU.

XVMMHUYECKOe 3arps3HEHUE OKpYKaroel cpeibl. DKOIOTrHYecKrue mpooieMsl,
CBSI3aHHBIE C COCAMHEHUSIMH YTIIEPOa, a30Ta, CEPhI, THKENIbIX MeTauioB. [loHsTue
o ITJIK. Ponp XuMuM B pelIeHNN SKOJIOTUYECKUX TPOOIIEM.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SBJICHUN: O3HAKOMIIEHHE C
oOpasliaMy MaTepuayioB (CTEKJIO, CIUIaBbl METAIJIOB, MOJMMEPHBIE MaTepuabl),
ONpPEAECICHUE KHUCIOTHOCTU TMPUPOAHBIX BOJ, MOJECIUPOBAHUE MpOIECCa
00pa3oBaHUs KUCIOTHOTO JOX/Isl, U3y4YEHUE €ro BO3JAEHCTBUS HA MaTepUAIbI.

IToBTOpeHue U 00001IeHNEe 3HAHMHA OCHOBHBLIX pa3iejoB KypcoB 89
KJIACCOB

[Tepunonnueckuii 3axkoH u [lepuoguueckas cuctemMa XUMAYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOCHUS aTOMa. 3aKOHOMEPHOCTU B U3MEHEHUHU CBOWCTB
XUMHYECKHUX JIEMEHTOB U UX COCIMHEHUN B NIEPUOJIAaX U IPyNIIax.

CtpoeHue BelecTBa B TBEPOM, KHUIAKOM U ra3000pa3HOM COCTOSIHUM. Bubl
XUMHYECKOW CBSA3U. 3aBUCUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOU
PEIIETKA U BUJIa XUMUYECKOMN CBS3H.

Knaccudukarnusa XUMHUECKHMX pPEAKIUA 1O Pa3IUYHBIM  [PU3HAKAM.
[IporHo3upoBaHre€ BO3MOKHOCTH NPOTEKAHUSI XUMHUYECKUX IMPEBPAILLCHUI B
Pa3IMYHBIX YCJIOBUSIX HAa OCHOBE IPEJCTABICHUN XUMHUYECKONW KHUHETUKU H
TEPMOJVUHAMUKH.

XUMHUYECKHE peakuuu B pacTBopax. [ maposnms cosei. Peakunu oxucieHus-
BOCCTaHOBJICHHSI. DJIEKTPOIU3.



CBoiicTBa KHCJIOT, OCHOBaHHUW M COJeld B CBeTe NPEACTaBICHHUH 00
ANEKTPOJIUTUYECKON  JUCCOLMAIMM U OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuusX.

Meswcnpeomemmnuie céasu

Peanuzanus MeXnpeaMETHBIX CBsI3€M MpU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAyYHBIX
MOHSATUM, TaK U TTOHSATUM, IPUHSITHIX B OTJEIBHBIX €CTECTBEHHBIX HAyKaX.

OO01Me ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SABJICHHUE (MPOLECC), HAYUHBIHN (DaKT,
TUMO0Te3a, TEOpHs, 3aKOH, aHaIW3, CHHTE3, KiIacCUUKAIus, TEPHOTUIHOCTD,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJOTHS,
MaTepHuabl.

®dusnka: BENIECTBO, TeJNO, (U3UYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUs,
Macca, 00bEM, KOJTMYECTBO TEIUIOTHI, aTOMBI I MOJIEKYJIbI, arperaTHBIE COCTOSTHUE
BEIIECTBA, CTPOEHUE Ta30B, KUAKOCTEH W TBEPAbIX (KPUCTANIMYECKHUX) Tel,
KpUCTAJUIMYECKasl PEeIIEeTKa, 3JIEKTPOH, SAIpO aroMmMa, NpPOTOH, HEUTPOH, HOH,
HYKJIUJI, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(da-, OeTa- U raMMa-u3IyyeHue,
ANEKTPUYECKUH 3apsiJl, MPOBOJHUKH, MMOTYIPOBOJIHUKHU, TUIICKTPUKH, COITHEUHBIN
CIIEKTP, pa3yioKeHUE OEI0T0 CBETa B CIIEKT.

buomnorus: sxocucrema, ouochepa, hoTocuHTE3, MpoLIECChl OOMEHA BEIECTB,
MUHEpAJIbHbIE YIOOpPEHUs, MHUKPOIJIEMEHThI, MAaKpPO3JIEMEHThI, MUTATEIbHbIC
BEILECTBA.

['eorpadusi: armocepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJBI,
M0JIE3HBIE UCKOTIAEMbIE, TOIUTMBO, BOJHBIE PECYPCHI, IIJIaHETa 3EMJIS.

TexHonorus: CTPOUTEIbHBIE  TEXHOJIOT'HH, CEIIbCKOXO03SIICTBEHHBIC
TE€XHOJIOTUU, TEXHOJIOTUU AIEKTPOHHON TPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



IUIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI TIPOTPAMMBI 110 XVMUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS (YTJIYBJIEHHbBIN
YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUsI JOCTUTalOTCs B X0/ OOy4YeHHS XMMUU B €AMHCTBE Y4YEOHOW U
BOCIIUTATEJILHOM JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHu3alliid B COOTBETCTBUU C
TPAJUIUOHHBIMU POCCUUCKUMU COIIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU, TPHUHATBIMA B OOIIECTBE MpaBWJIaMHd W HOPMaMM IOBEJEHUSA U
CIIOCOOCTBYIOT TMpoIleccaM CaMOIO3HAHUS, CaMOPa3BUTHS U COIMAIU3AIUU
o0yyJarommxcs.

JIuyHOCTHBIE ~ pE3ydbTaThl  OTpaXalOT  TOTOBHOCTh  OOyYaroIIMXCS
PYKOBOJACTBOBATbCSI CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OpPUEHTAUUh H
paclIMpeHne OMbITa AESTEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJIEHUE UEHHOCTHOTO OTHOUIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAYYHOMY M HCTOPHUYECKOMY HACJIEAUI0, IOHMMAHHWE 3HAYEHUS XUMHYECKOU
HAyKW U TEXHOJOTHUHU B >KU3HU COBPEMEHHOIr'O OOIIECTBAa, B PA3BUTUHU SKOHOMHUKH
Poccun u cBoero peruona;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHHE O COLMAJIbHBIX HOPMAax W MpaBUIaX MEKINYHOCTHBIX
OTHOLIEHWI B KOJUIEKTUBE, MPOSIBJICHUE KOMMYHHUKAaTHBHOM KyJIbTypbl B
pa3HOOOpa3HON COBMECTHOM AESATEIbHOCTH;

CTpeMJICHHE K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIU B Mpoliecce YUeOHOU U
BHEYYEOHOU JEATEIBHOCTH;

TOTOBHOCTh OLICHUBATh CBOE IMOBEJICHHE WU IOCTYNKH CBOMX TOBapUUIEH C
MO3UIUA HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUA MOCIJIEICTBUM
MOCTYIIKOB;

3) popMUPOBAHUA LEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XWMHYECKOM pPEaKLINH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U HEOOXOJIUMBIC IS
MMOHMMAaHHS CYIIHOCTH HAYYHOU KAPTUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOI'O IMO3HAHMS Ui PA3BUTHS KAXKAOTO 4YeJIOBEKA
U MPOU3BOAMUTENIbHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MECTa HAyKu «XUMHUSD) B
CUCTEME HAy4HBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS MPUPOIBI,
B3aMMOCBS35IX YEJIOBEKa C IPUPOJHON U TEXHOJIOTHYECKOU CPENOM;

Mo3HaBaTelIbHAas MOTHUBAIUSI U UWHTEpPEC K OOyYeHHI0, TOTOBHOCTh U
CIOCOOHOCTh K CaMOpa3BUTHIO M CaMOOOpa30BaHMIO, K HCCIIEI0BATEIBCKON



JESITeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HaIlpaBICHHUS M YPOBHS JAajbHEHIIEro
o0yueHus;

4) BOCIUTAHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKWU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKAa Ha 3JIOPOBBIM 00pa3 »KU3HU, OCO3HAHUE TMOCIEACTBUNA U
HENPUATHE BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aTKOTOJIsI, HAPKOTHUKOB, KYpEHUs),
HEOOXOJMMOCTH  COOMIOJICHUs] MpaBuid O€30MacHOCTH TIpu  OOpallleHuu ¢
XUMHYECKUMHU BEUIECTBAMH B YUEOHBIX U )KU3HEHHBIX CUTYAIIHSX;

5) TPyA0BOIr0 BOCIIMTAHUSA:

(dbopMHpOBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYIOBOH IESATENHHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YeJIOBEKAa M K MCCIIEIOBATEIbCKOM AESITEIbHOCTU KaK
BBICOKO BOCTPEOOBaHHOM B COBPEMEHHOM OOIIECTBE;

pa3BuUTHE UHTepeca K IMmpodeccusM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HaAHHE BO3MOKHOCTH CaMOpeain3alid B 3TOU
chepe;

6) 3K0JI0TUYeCKOTr0 BOCIIUTAHMSA:

OCO3HAHHE HEOOXOIMMOCTH OTHOUIEHUS K IPUPOJIE KAK UCTOYHUKY JKU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphl: MNPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TMOCTYNKOB M OLICHKM UX BO3MOXKHBIX MOCIEACTBUU s
OKpYy’)Kalollled Ccpelbl; OCO3HaHHE TIJI00AJIBHOTO XapaKTepa SKOJIOTHYECKHUX
npo0JieM M MyTel MX pelieHus; CIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTyYyaeMbIe
MpU U3YUYEHUU XUMUH, JUIS PEHICHMS 3a/1ad, CBSI3aHHBIX C OKPYKAIOIIEH Cpeliou;
AKTUBHOE HENPUATUE JACUCTBHM, IPUHOCAIIMX BPEN OKPYXKAIOLIEH CpeEAE;
OCO3HaHUE CBOEH POJIM KaK Ipa)kJIaHWHA U MOTPEOUTENS B YCIOBUSAX B3aUMOCBS3H
NPUPOAHON, TEXHOJOTUYECKOW M COLMAIBHOM Cpell; TOTOBHOCTh K Yy4YacTHIO B
MPaKTUYECKON AESATENbHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE Pe3yJIbTaThl O0YYaIOIIMXCS, OCBOMBIIMX IMPOTpamMMmy IO
XUMHUHU OCHOBHOT'O 00111eT0 00pa3oBaHusl, BKIIIOYAIOT:

YCBOCHHME MEXIUCIUITMHAPHBIX (MEXIPEIMETHBIX) MOHATUM, OTpakaromux
MaTepuaibHOE €JAUMHCTBO MHUpa W MpolecC MO3HaHUS (BEIIECTBO, CBOWCTBO,
DHEpPrus, SBIICHWE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTb, TUIIOTE3a, 3aKOH, TEOPHS,
Ha0JI0/IeHNEe, U3MEPEHHE, UCCIIEA0BaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHHUBEPCAIbHBIMU YUE€OHBIMU JACHCTBUSIMHU (ITO3HABATEIIHLHBIMH,
KOMMYHHKATUBHBIMH, PEryJIATUBHBIMU), BAXHBIMUA  JJIS MTOBBILICHUS
(b ()EKTUBHOCTH OCBOCHHS COJEpKaHUS ydeOHOTO TmpeameTa, (GopMUpOBaHUS



KOMIIETEHIIMA, a4  TaKXKe  IPOEKTHO-UCCIIEIOBATENBCKON  JEATEIbHOCTH
o0y4Jaronmxcs B Kypce XuMuu;

CIIOCOOHOCTh UX MCIOJIb30BaTh B YYEOHOM, MO3HABATEILHON U COLIMAIBHOM
MPAKTUKE.

Ilo3naBaTeqbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBbie Jilornyeckue aeicTBUA:

YMEHHUS WCTOJIb30BaTh NPHEMBI JIOTHUECKOTO MBIIIJICHUS TPU OCBOCHUU
3HAHWI: PACKPHIBATH CMBICIT XUMUYCCKUX TMOHATHH (BBIICTSATH UX CYIICCTBECHHBIC
MIPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JIPYTHMMH MOHATHIMH); aHAIU3UPOBATh,
CpaBHHUBaTh, 000011aTh, BBHIOMpPATh OCHOBaHUA IS  KJIacCUUKAIUU U
CUCTEMATHU3AIMA XUMUYCCKAX BEIICCTB M XUMHUUYCECKHX DPEAKIUH; yCTaHABIHBAThH
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH W3Y4YEHUS, CTPOUTH
JIOTUYECKHE pacCyXaeHus (MHIAYKTUBHBIC, JEAyKTUBHBIC, 110 aHAJOTHH);
npeasiaraTb KpUTEPUU M BBISBIATH OOIIHME 3aKOHOMEPHOCTH W NMPOTHUBOpPEYHUS B
M3Yy4aeMBbIX MPOIECCaX M SBIICHUSX; TMPOBOJAUTH BBHIBOABI M 3aKIIFOUCHHS; YMEHUS
MPUMEHSITh B TPOIECCE MO3HAHUS MOHATUS (TIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJINYECKHUE (3HAKOBBIC) MOJICIH, UCIIOIb3YEMbIE B XUMUH, MPEOOPa30BHIBATh
MOJICJIbHBIC TIPEJCTABICHUS — XUMHUYECKUM 3HAK (CUMBOJI 3JIEMEHTA), XUMUUYECKast
dbopmyna U ypaBHECHHE XMMHYECKOW PEAKIMU — MPH PEIIeHUH y4eOHBIX 3a7ad; C
Y4eTOM OTHUX MOJCIBHBIX TPEJICTABICHUNA XapaKTepU30BaTh HM3ydacMbIe
XUMHUYECKHUE BEIIECTBA U XMMUYSCKUE PEAKIIUH.

Ba3oBble wucciaenoBarejbckue AedcTBUs (MeTOAbl HAYYHOI0 TMO3HAHMS
BeILEeCTB M sIBJICHUIT):

YMEHUS MPUMEHSATH METOAbl HAYYHOTO TO3HAHUS BEIIECTB W SBJICHUHA Ha
OMIIUPUYECKOM U TEOPETHUYECKOM YPOBHSAX B Yyd4eOHOW TIO3HABATCIBHOM U
IIPOEKTHO-UCCIIEI0BATEIHLCKOM IS TEIFHOCTH;

YMEHHUS WCIOJIb30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITEIIbHO CTAaBUTh BOTIPOCHI; aHAJTU3UPOBAThH (DAKThI, BHISBISAThH
u GOpMyIHpPOBaTh MPOOJIEMY, OMPENCIATh IeJb W 3aJadd, COOTBETCTBYIOIINC
pelieHno mpobIeMbl; MpeajiaraTh ONMUCATEIbHYIO WK OOBICHUTEIBHYIO TUIIOTE3Y
U OCYIICCTBISITH €€ TPOBEPKY; YMEHHUS IMPOBOAWTH HM3MEPECHHS HEOOXOIUMBIX
MapamMeTpoOB, BBIYKUCICHUS, MOJCIUPOBAHUE, HAOTIOACHUS W OKCIEPUMEHTHI
(peasibHBIE W MBICIICHHBIE), CaMOCTOSITEJILHO TIPOTHO3UPOBATH PE3YJIbTATHI,
dhopmynrpoBaTh 0000IIEHUS] U BBIBOABI MO Pe3yjbTaTaM IPOBEIACHHOIO OIbBITA,
WCCJICIOBAHMSI, COCTABIISATh OTYET O MPOJCIIAHHON padoTe;

Pabora ¢ nnopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(pOpMAIUU (Hay4IHO-

MOMYJIApHAsl JUTepaTypa XUMHUYECKOTO COJIEpKaHUs, CIpPaBOYHBIC I10OCOOUS,



pecypcsl MHTepHeTa); aHanu3upoBaTh HHPOPMAIMIO U KPUTUUYECKH OLICHUBATh €€
JOCTOBEPHOCTb W  HENPOTUBOPEUMBOCTb, OTOMpaTb U MHTEPHPETUPOBATH
uH(pOpMAIUIO, 3HAYMMYIO JUIsl pelIeHUs Y4eOHOW 3ajauu; yMEHHUsS MPUMEHSTH
paznuyHble METOAbl M (POPMYyJNHMpPOBATH 3ampoChl NpH MOUCKE MU OTOOpE
uHpopMaluy, HEOOXOIUMOUN Ui BBHIMOJIHEHHUS y4eOHBIX 3a/ad; HCIOJIb30BATh
MHPOPMAIIMOHHO KOMMYHMKATHBHBIE TEXHOJOIMM M Ppa3JIM4HbIE IIOUCKOBbHIE
CUCTEMBI; CAMOCTOSTEIBHO BBIOMpATh ONTUMAJIbHYIO (OpPMYy MpeacTaBICHUS
uHpopmauu (CXembl, TpapuKH, IWArpamMMmbl, TaOIUIbl, PUCYHKH H JpYyTHE
(dbopMbl); YMEHHUS HCHOJIb30BaTh HAYYHBIH S3bIK B KaueCTBE CpeACTBa paboOThI C
XUMHMUYECKON HMHpOpMaMell; NpUMEHATh MEXNpeAMETHble ((pusmueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYyJibl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPENCTBA
HaIJIATHOCTH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eliCTBHSA:

1) ymenus oOiieHus (MMCbMEHHOW M YCTHOM KOMMYHUKAIUN):

MIPEACTABIATh NOJYYEHHBIE PE3YyJIbTaThl MO3HABATEIBHOM AESTEIBHOCTU B
YCTHBIX Y THCHMEHHBIX TEKCTaX; IMyOJMYHO BBICTYNAaTh C Mpe3eHTaluen
pE3yJIbTAaTOB BBIMIOJIHEHUS] XUMHUYECKOTO JKCIEpUMEHTa (MCCIeI0BaTeNbCKON
7a00paTOPHON WM MPAKTUUYECKON paboThl, y4eOHOTO MPOEKTA); B X0JI€ AUAJIOra U
(M) AMCKYCCHU 3a/1aBaTh BOMPOCHI MO 0OCYKIaeMON TeMe U BBICKA3bIBaTh HJIEH,
(bopMyJIMpPOBaTh CBOM MPEUIOKEHHUS OTHOCUTEIBHO BBIMOJIHEHUS NPEII0OKEHHON
3a/laymu.

2) yMeHus1 yueOHOTO COTpyAHUYECTBA (FPYIIOBas KOMMYHHUKAIHA):

y4acTBOBaTh B TPYMNIOBBIX (opmax paboOThI: MIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI pabOThl, OIpENesTh CBOIO PpOJib, PACIPENEATh 3aJaydl MEXIY
YJIeHaMH TPYIIbI; BBIOJHATh CBOIO 4YacThb pabOThl, KOOPJIMHUPOBATH CBOU
NEUCTBUS C JACUCTBUSIMU JIPYTUX WICHOB KOMAaHIbI, OMPEAENATh KPUTEPUH IO
OLICHKE KayecTBa BBINOJHEHHON palOThI; pellaTh BO3HHMKAOIIKME MPOOIEeMbl Ha
OCHOBE ydeTa OONIMX HMHTEPECOB U COIJIACOBaHMS IO3ULMH, y4acTBOBaTh B
oOcyxneHnu, OoOMEHE MHEHHUSMH, «MO3TOBOM INTypMeE» U JpYyrux Qopmax
B3aUMOJICUCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIE qeiCTBUSA

OBnazieHMEe YHUBEPCATBHBIMU YUYEOHBIMH PETYJSTUBHBIMU JEHCTBUAMHU
BKJIIOYAECT PA3BUTHUE CAMOOPraHU3allMh, CAMOKOHTPOJIS, CAMOKOPPEKIMU, B TOM
YHUCIIE:



YMEHHS pelllaTh Y4yeOHbIE W HCCIENOBATEIbCKUE 3aJauyM: CaMOCTOSITEIbHO
BbIOMpATH COCO0 pelleHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BbIOMpaTh HauboJiee MOAXOAANIUH C yYETOM CaMOCTOSATEIIBHO
BBIJICJIEHHBIX KPUTEPUEB), TIITAHUPOBATH CBOIO PabOTy MpU PEIICHUU YUEOHOU Uin
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJIYYEHHBIX  PE3YJbTaTOB
dbopmynupoBath 0000IIEHUS U BBIBOJbI, MPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE
MPOIIECCOB; aHAJIU3UPOBATh PE3YJbTAaThl: COOTHOCUTH CBOM JEHUCTBHUS C
IJIAHUPYEMBIMU  pE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJIb JAESTEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESITENIbHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynabTaTbl OCBOCHHS MPOTPaMMbl IO XHWMHU OCHOBHOIO
oOmiero oOpa3oBaHUsl Ha YIIIYOJICHHOM YPOBHE MMEIOT OO0IIEe COMep KaTeIbHOE
AIpO C TPEAMETHBIMH pe3yJibTaTaMid 0a30BOTO YPOBHS, COTJIACOBAHBI MEKIY
co0OM, YTO TO3BOJIAECT pPEaTM30BBIBaTh YIJIyOJEHHOE H3y4YeHHE KaK B paMKax
OTACIBHBIX KJIACCOB, TAaK H B paMKax peain3aluu HHIAUBUIYAIbHBIX
o0pa30BaTeIbHBIX TPACKTOPUNA, B TOM YHCJIC HUCIIOJIB3Ys CETEBOE B3aUMOJICHCTBHE
opranu3anuu. Ilo 3aBepiIeHHMN pea3allii MPOTPAMMBI YIUTYyOJIEHHOTO YPOBHS
oOyyJaromuecsi CMOTYT JIeTaJIbHEE OCBOUTh MaTepuall, OBIAJETh PaCHIUPEHHBIM
KPYyTroM MOHSTUN U METOJIOB, PelIaTh 3a/1aun 00Jie€ BLICOKOTO YPOBHS CI0KHOCTH.

[IpenMeTHble pe3ysibTaThl BKIIOYAIOT: OCBOCHUE OOYYAIOUIMMHUCS HAYUYHBIX
3HaHUW, YMEHUH H CHocoOOB JEHCTBHUH, cHeMUHUUECKUX IS IPEIMETHOU
obnmactu «XUMHS»; OCHOBbI HAy4YHOTO MBIIIJICHUS; BBl JCATEIBHOCTH IO
MOJYYCHUIO HOBOTO 3HAHUS, €ro HUHTEpIpeTalud, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMUYHBIX YYEOHBIX M PEAIbHBIX JKU3HEHHBIX YCIOBUSX;
00ecreynBalOT BO3MOXKHOCTh YCIICITHOTO OOY4YEHHUSI Ha CICAYIOIIEM YPOBHE
oOpa3zoBaHUs.

K xoniy oOyuenus 6 &8 knacce y oOywatomerocs OyayT chopMupoBaHbI
CIICYIOIAe TPEIMETHbIC pPe3yJbTaThl HW3YYCHHS XUMHUH Ha YIIyOJCHHBIM
ypOBHE:

pPacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX TIOHSATHUH: aToM, MOJEKYJa,
XUMUYECKUN 3JEMEHT, METajul, HEMeTall, ajulIOTPOIHMs, IPOCTOE BEIIECTBO,
CJIO)KHO€ BENIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJIHAS), BAJIECHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAasi U MOJIEKYJISIpHAash mMacca, KOJIMYECTBO BEILECTBAa, MOJb,
MOJIIpHAsi Macca, MaccoBas JOJS XUMHUYECKOrO DJIEMEHTa B COEJUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TIJIOTHOCTh Fa30B, OKCHUJ, KUCJI0Ta, OCHOBAHHUE,
coiib, amM(OTEepHbI OKcHa, amMpOTEPHBIA THUIPOKCHI, XHUMHYECKas pEeaKIlus,



KJIacCU(pUKaILMsl peakUuii: peakluu COeIUHEHUs, PeaKUu Pa3I0KeHHs], peaKIuu
3aMELICHUs], PeakIuu OOMEHa, HK30- U SHJOTEPMHUYECKHE PEaKIMH; TEIIOBOU
3hdexT peakiuu; SAPO aToMa, JIEKTPOHHBIM CIOM aroMa, aTOMHas OpOUTalb,
paguyc aroMa, XMMHAYECKasl CBs3b, NOJSIPHAS M HENOJIIPHAs KOBAJEHTHAs CBS3b,
WOHHAas CBfA3b, WOH, KAaTWMOH, AaHWOH, pacTBOpP, MaccoBas JOJI1 BEIIECTBA
(mpolleHTHAas KOHLEHTpalusl) B pacTBOPE, MOJSPHAs KOHLEHTpPAllMs BEILIECTBA B
pacTBOpe; dAIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHCICHUS, OKHUCIHUTEIH W
BOCCTaHOBUTEIH, OKHCJICHHE 151 BOCCTaHOBJICHHE, OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, METO/] 3JIEKTPOHHOT0 OanaHca;

WUIIOCTPUPOBAaTh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX IIOHATHH U
MIPUMEHSITh 3TU NOHATHUA MPU ONMCAHUM BEILECTB U UX MPEBPALLICHU;

UCII0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsi COCTaBIEHUS (POPMYJI BEIIECTB
Y YPABHEHUN XUMUUYECKUX PEAKLINM;

OIpPE/ETATh BAJEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEIUHEHMSIX,
CTENEHb OKUCIEHUS D3JEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAIIEHKHOCTb
BEILECTB K ONPEJEICHHOMY KJIACCy COEIMHEHUN 10 (popMyJsiaM, BUIbl XUMHUYECKOU
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPraHWYECKUX COCIMHEHHUSIX;

pacKppIBaTh CMBICH 3aKOHOB COXPAHEHWs MacChl BELIECTB, ITOCTOSIHCTBA
cocrasa, [lepmomuueckoro 3axkona [[. M. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpHUH, 3aKOHAa ABOTaJpO U €T0 CIEACTBUN, NIPEACTABICHUNA O HAYYHBIX METOAAX
IIO3HAHUSA, B TOM YHUCJIE DHKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METONAX
UCCJIEI0BAHNs BEIIECTB U U3yUYEHUs XUMUYECKUX PEAKLIU;

JNEMOHCTPUPOBATh IMOHUMAHUE NEPUOJUYECKONM 3aBUCUMOCTH CBOKCTB
XUMHYECKHUX 3JIEMEHTOB OT UX I0J0KeHUsA B [lepronnueckoit cucreme:

ONUCHIBATH W XapaKTepuzoBaTh TabmuuHyio ¢opmy [lepuoguueckoit
CUCTEMBI XMMHUYECKUX AJIEMEHTOB: pa3iuyarh MOHATUS «IJaBHas noAarpynna (A-
rpynna)» u «noboynas noarpymnmna (b-rpymnmna)y, «Manabie nepuoab» U «0oJbIIne
MIEPUOABDY;

COOTHOCUTH 0003Ha4YeHMsI, KOTOpble UMeroTcsi B Tabnuue «llepuoanueckas
cuctema xumudeckux avieMeHtoB JI. M. MeHnngeneeBa», C  4YHMCIOBBIMHU
XapaKTEepUCTUKAMU CTPOEHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsjl
a51pa, 00I1Iee YUCIIO0 3IEKTPOHOB U PACIPEIETIEHUE UX 110 JIEKTPOHHBIM CIIOSIM);

OOBSCHATh CBSI3b IIOJNIOKEHHS dJeMeHTa B Ilepmomnueckoil cucreme ¢
pacupeneseHueM JJEKTPOHOB IO JHEPreTHYECKUM YPOBHSM, IIOAYPOBHSIM H
OpOUTAJISIM aTOMOB MEPBBIX YETHIPEX MEPUO/IOB;

KJIACCU(HUIIMPOBATh XMUMHYECKUE BJIEMEHThI, HEOPraHWYEeCKHWE BEUIECTBA,
XUMHUYECKUE PEAKIIUHU (110 YUCIIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 10
TerioBoMy 3 dekry);



XapaKkTepu3oBaTh (OMUCHIBATh) (U3MYECKHE U XHMHYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB: KUCIOPOAA, BOJOPOAA, BOJbI, OOLIUE XUMHUECKHE
CBOMCTBA OKCHJIOB, KHCIIOT, OCHOBAaHWUH M COJICH, T€HETUYECKYIO CBSI3b MEXKIY
HUMU, TIOATBEPKIAs MPUMEPaMU MOJEKYISAPHBIX yYpaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIIU;

OMMKCHIBATh POJIb KUCIOPOA, BOJOPOAa M BOJABI B MPUPOJIHBIX MpOIECcaX, B
KUBBIX OpPTaHW3Max, UX MPUMCHCHHE B PA3IMYHBIX OTPACIAX MPOMBIIUICHHOCTH,
BO3MO>KHOE HCIIOJh30BAaHUE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOEHHUSA, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3TUYHBIX YCIIOBUSAX;

BBIUHCIISATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJBHYIO JIOTI0 XMMHYECKOTO JIEMEHTA B COCIMHEHUU,
MacCOBYIO JIOJIF0 XHMHMUYECKOrO 3JIeMEHTa 1Mo (opmylie COCAUHEHHS, HaXOIUTh
npocTeiyto GopMyiTy BemecTBa M0 MacCOBBIM MIJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE, MOJSPHYIO KOHIIEHTPAILMIO BEIIECTBA B
pacTBOpe, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON PEeaKIUH;

IPUMEHSITh OCHOBHBIE OIEpaIliy MBICIUTEIBHON AESITEIbHOCTH — aHAIU3 |
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATHU3AIMIO, KIaCCU(UKAIIUIO, BBISIBJICHUE
MPUYMHHO-CJICICTBEHHBIX CBS3€W — M1 WM3yYCHHS] CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKINii, €CTECTBEHHO-HAYYHBIE METO/bl TIO3HAHUSI — HAOI0ICHUE,
U3MEpEHHe, MOJEIUPOBAHUE, SKCIEPUMEHT (peanbHbIi M MBICICHHBIA) — ISt
OCBOEHUS YUYEOHOTO COJIEP>KaHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCICHHS W  BOCCTaHOBIECHHUS,
COCTaBJISITh YPAaBHEHUS TPOCTBHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(MeTo10M 3JIEKTPOHHOTO OallaHca);

YCTaHABJIMBATh CBS3W MEXKAY pEATbHO HAOMI0MaeMbIMH XUMUYCCKUMHA
SIBJICHUSIMU ¥ TIPOIIECCAMM, MMPOUCXOISIINMH B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYMHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
IpyruxX y4eOHBIX MPEIMETOB;

coOnmogaTe  mpaBuia Oe3omacHoW  paboTel B jabopaTopuu  IpHU
WCIIONB30BAaHUU XHMHYECKOM TOCyAbl M OO0OpYyIOBaHHUS, a Takxke IMpaBUiia
oOpamieHusi ¢ BEHIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMHU BBITOJTHEHUS
7a00pPaTOPHBIX OIBITOB U MPAKTUYECKUX pPabOT MO MOJYYEHUIO M COOMpaHUIO
ra3000pa3HbIX BelIeCTB (BOJOPOAA U KHCIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C
ONPEAECIECHHOW  MACCOBOM  JIOJIEM  PAacTBOPEHHOI'O  BEIIECTBA, PEHICHUIO
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «OCHOBHBIE KIIACCHl HEOPTraHWYECKHUX
COCJIMHECHUI;



JEMOHCTPUPOBATh  BIJIAJICHUE OCHOBAMHU XHMHYECKOM  TPaMOTHOCTH,
BKJIIOYAIOIIEH YMEHHsI 6€30MacHOro oOpalieHus ¢ BEIECTBAMU, UCITIOIb3YEMbIMU
B TIOBCETHEBHOM KU3HH, a TAK)KE 3HAHHE MPABUJI MOBEJCHUS B LEJISIX COEpEeKEHUS
3I0POBbSI U OKPYKAIOILIEH CPEbI.

K xoHmy oOydenuss ¢ 9 knacce y oOyuarwmierocs OyayT copMHUpOBaHbBI
CIIEMyIONIME TIPSAMETHBIC PE3yNbTaThl H3YUCHUS XUMHUU Ha yTIyOJEeHHBIM
YPOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKAN 3JIEMEHT,
aToM, MOJIEKyJla, HWOH, KAaTHOH, AaHUOH, JJIECKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peaKkilusi, TeIIoBor PheKT peakiuu, MoJib, MOJISIPHBIM
00BbEM, pacTBOp;

AJIEKTPOJIUTBI, HEIJICKTPOIUTHI, JIEKTPOIUTHUECKAST AUCCOUHUANMSA, PEAKIINU
MOHHOTO OOMEHa, TUIPOJU3 COJIeH, OOpaTUMble M HEOOpaTUMbIE pPEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKUUU, OKUCIUTEIb, BOCCTAHOBUTEIID,
OKHCJICHHUE U BOCCTAHOBJICHUE, JJIEKTPOJIU3, aJUIOTpomnus, amMEpOTEpHOCTD,
XUMUYECKasi CBs3b (KOBAJEHTHAs, MOHHAS, METAIUIMYECKAas), MEKMOJICKYJISIPHbIC
B3aUMOJICUCTBUS (BOJOPOAHAs CBs3b, CWibl BaH-mep-Baanbca), KoMmIuiekcHbIE
COCJIMHEHHUS, KPUCTAIUTMYECKUE PEIIeTKH (MpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LIEHTPUPOBAaHHAS KyOuueckas, rpaHElICHTPUPOBAHHAS KyOuueckas,
reKcaroHajbHasl IJIOTHOYMAKOBaHHAS), KOPPO3Us METAJJIOB, CIUIABBI, CKOPOCTH
XUMHYECKOW PEaKLUM, KaTajlnu3, XUMUYECKOE PABHOBECUE, JIIEMEHTBl XUMHYECKOU
TEPMOJMHAMUKHU KaK OJJHOM U3 TeopeTnyeckux ocHoB xumuu; [1JIK;

WIJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX TIOHATUH H
MPUMEHATH 3TU MOHITUA PU OMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;

MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIi COCTaBIEHUSI (POPMYII BEIIECTB
Y YPaBHEHUW XMMHYECKUX PEAKIIUIA;

ONpEeAEHsATh BAJICHTHOCTh M CTENEHb OKUCJICHUS XUMHYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3JIUYHOIO COCTaBa, MPUHAMICKHOCTh BEUIECTB K OMPEACIEHHOMY
KJIACCYy COEIMHEHMH 1Mo (opMmysiaM, BHUIIBI XHUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOW, METaJUIMYeCKOW) B HEOPraHMYECKUX COCAUHEHUSX, 3apsj HOHA IO
XUMUYECKOW (opMyiie, XxapakTep Cpellbl B BOJIHBIX PacTBOpPaX HEOPTaHUYECKUX
COEOMHEHUN, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHUE:

OMHUCBHIBATh W XapakTepu3oBaTh TaOnuuHyr ¢opmy [lepuoanueckoii
CUCTEMBl XMUMHYECKHX JJIEMEHTOB: pa3iuyarbh MNOHATHS «A-rpynmna» u «b-
TpyIIay, «Majble IEPUOIb U «OOJBIINE TEPUOIBI»;



OOBSCHATH CBSI3b IIOJNIOKEHHS dJeMeHTa B Ilepmognueckoil cucreme ¢
pacnpeieieHeM dJICKTPOHOB IO SHEPreTUYECKUM YpPOBHAM, IOJYPOBHSIM U
OopOUTaJIIM aTOMOB TEPBBIX YETHIPEX MEPUOJIOB;

BBIJICJIATh OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX
CO€IMHEHUN (KHCIOTHO-OCHOBHBIX U OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX CBOICTB
OKCHJIOB Y THAPOKCHIOB) B Mpejiesiax MajblX NMEPUOJOB U TJIABHBIX MOJATPYIIT C
Y4ETOM CTPOCHHS UX aTOMOB;

PacKpbIBaTh CMBICI TEOPHUH JIEKTPOJIUTHUECKON quccolMalnm, 3akoHa ['ecca
U €ro CJIEIACTBUM, 3aKOHA JICMCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW HW3MEHEHHS
CKOPOCTH XMMHYECKOW pEaKlMH, HaNpaBJCHUS CMEIICHUA XUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHBIX (PAKTOPOB;

KJIacCCU(UIIMPOBATh XUMHUYECKUE DJIEMEHTHl, HEOPraHUYECKHE BEIEeCTBa,
XUMUYECKHUE peaKiuu (10 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIUH BEUIECTB, MO
TerioBoMy 3(¢heKTy, Mo arperaTHOMy COCTOSIHHUIO PEareHTOB, M0 W3MEHEHHIO
CTEMEHEeW OKMCIICHUS XMUMHYECKHX JJIEMEHTOB, MO OOpPaTHUMOCTH, IO Y4YaCTHUIO
KaTaJin3aropa);

XapaKkTepu3oBaTh (OMHCHIBATH) OOIIME XHMHYECKHE CBOWCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTaHMYECKUX COEAWHEHUM, MOATBEPXKIAs ITO OMUCAHUE
MpUMepaMH  MOJICKYJIIPHBIX W HOHHBIX  YPaBHEHHH  COOTBETCTBYIOIIHMX
XUMHYECKUX PEaKIIUK;

COCTaBJISITh YPABHEHUS: DJIEKTPOJIUTHUECKON JUCCOLUALIMU KUCIIOT, MEI0YeH
U Ccojiel; TIOJIHBIE W COKpallleHHbIE YpaBHEHHS PpEaKIMid HOHHOTO OOMEHa;
peakiui, TMOATBEPKIAIOIMIUX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMUHBIX KJIACCOB;

pacKpblBaTh CYHIHOCTh MPOLECCOB THAPOIU3A COJIEHM MOCPEACTBOM
COCTaBJICHUS KPATKUX MOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUN pEAKILMM, CYIIHOCTb
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIM  TMOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO 0ajaHca ATUX PEeaKIINif;

MPEJCKA3bIBATh XapaKTEP CPEJIbl B BOJHBIX pacTBOPAX COJIEH;

XapakTepru3oBaTh (OMUCHIBaTh) (U3MYECKHE M XUMHUYECKHE CBOWCTBA
MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, rpadut, aiMa3, KpeMHUMH, 00p, a30T, pocdop,
cepa, XJIOp, HATPUM, Kallhii, MArHUM, KaJblU{, ATIOMUHUN, XKEJI€30, ME/lb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMHU CIIOXKHBIX BEIIECTB, B TOM YHCJI€ HUX BOJHBIX
pacTBOpOB (aMMHakK, XJOPOBOJOPOJ, cepoBoAopoA, okcuasl yriaepoma (II, IV),
kpemuus (1V), azora (I, II, UI, IV, V) u docdopa (IlI, V), cepmr (IV, VI),
cepHucTas, cepHas, a3oTHasi, ¢GocdopHas, yrojibHas, KPEMHHUEBAs KHUCIOTHI,
OoKcUibl U ruapokcuabl MetamoB [A—-ITA-rpynn, amomunusa, meau (1), uunka,
xenesa (11 u I11));



MOSICHSATH COCTaB, OTHEIbHBIC CIOCOOBI MOMYYEHUS U CBOWCTBA CIIOKHBIX
BEIECTB (KHUCIOPOCOIEepKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTBI U MX coiid, Tamorenusibl kpemuus (IV) u ¢pocdopa (III u V), okcua u
ruapokcu xpoma (I1I), mepmanranar kanus;

OIMMKCHIBATH POJIh BAKHEHIITNX U3y9aeMbIX BEIIECTB B IPUPOIHBIX MPOIIECCAX,
BJIMSIHUE HA KMBBIE OPraHU3MBbI, IPUMEHEHUE B PA3IMYHBIX OTPACIISIX SKOHOMUKH,
MCITIOJIb30BaHUE AJI CO3/IaHUS COBPEMEHHBIX MAaT€pPUAIOB U TEXHOJIOTHIA;

MPOBOANTH PEAKLMHU, MOATBEPXKIAIONINE KaYeCTBEHHBIH COCTAB Pa3IUYHBIX
BEII[ECTB, PACIIO3HABATH OIBITHBIM ITyTEM COJEpPKalIUecs B BOJHBIX PACTBOpPAX
WOHBI: XJIOpHA-, OpoMHA-, HOAUI-, cyiabdar-, pocdar-, kapOoHAT-, CHIMKAT-,
cynbuT-, Cynbpua-, HUTpPAT- W HUTPUT-HOHBI, THUIPOKCHI-WOHBI, KATHOHBI
aMMOHHUSI, MarHus, KajablUs, aTIOMUHUS, *Kee3za (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSCHATHh U MPOTHO3UPOBATH CBOWCTBA BXKHEHIIMX M3y4aeMBbIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTHU OT
UX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XHMHYECCKUX TPEBPANICHUN B Pa3IMIHBIX
YCJIOBHSIX HAa OCHOBE PACCMOTPEHHBIX DJJIEMEHTOB XWUMUYECKOW KHHETHKUA U
TEPMOIUHAMUKHY;

BBIYKCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BELIECTB,
MacCOBYIO JOJI0 XUMHYECKOrO 3JIeMEHTa N0 (OopMyJie COEIUHEHHS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MOJBHYIO JOJI0 XHUMHYECKOTO >JEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTPAlMIO BEIIECTBA B PACTBOpPE, HAXOIUTh
MpoCTENITy0 (POpMYITy BEIIECTBA MO MACCOBBIM HJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI TI0 YPABHEHUSM XUMHUYECKUX PEAKI C YIETOM HEIOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHUYECKOTO BBIXOJIA MPOJYKTa, 3HAYCHHS TEIJIOBOTO
s dexTa peakiuu, onpeaeNsiTh COCTaB CMECe;

coOnmogaTe  mpaBuia Oe3omacHoW  paboTel B jabopaTopuu  IpHU
UCIIOJIb30BAaHUM XUMHUYECKOM TMOCyJbl M OOOpydOBaHUs, a TakXke MpaBHiia
oOpamieHusi ¢ BEHIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMHU BBITOJTHEHUS
7a00paTOPHBIX OMBITOB U MPAKTUYECKUX PabOT MO MOJYYEHUIO M COOMpaHUIO
razoo0pa3HbIX BeHIeCTB (aMMHaka M YIJIEKHCJIOr0 Tras3a) MW PEIICHUIO
AKCIIEPUMEHTAJBHBIX 337a4 [0 TeMaM Kypca, MPEACTaBIATh Pe3yIbTaThl
dKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKa3aTEIbCTB, IPaUKOB, TAOJIHI] M BBISBISATH
AMIIUPUYECKUE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIE OTEpAIlMU MBICIUTEIBHON NEATEIHHOCTH (aHAIHM3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CUCTEMATHU3alUI0, BBISIBICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBA3€H) MPU M3YUYEHUU CBOMCTB BEILIECTB U XUMUYECKHX PEAKIIUH,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMU METOJAaMU TMO3HaHUA (HaOIIOJeHUE, U3MEpPEHUE,
MO/ICJIMPOBAHUE, SKCIIEPUMEHT (pEabHbIM U MBICIEHHBIN);



OpUMEHATh  MpaBwia  Oe3omacHOro  oOpallleHuss ¢ BEUIeCTBAMH,
UCMOJb3yEMbIMU B IIOBCEJIHEBHOM JKW3HHU, IMIpaBWJIa IOBEJCHUS B IENAX
cOepexeHuss 370pOBbS U OKpYXKAIOIIEH NpUPOAHON Cpeabl, MOHUMATh BpeEN
(omacHOCTh) BO3JEWCTBUS Ha JKMBBIE OpPraHU3Mbl OIPEAEIICHHBIX BELIECTB,
MOSICHATh Ha IpUMepax CrocoObl YMEHBIIECHUS W MPEAOTBPALLEHUS UX BPEIHOTO
BO3/EMCTBUSI, 3HAUEHUE KUPOB, OEJIKOB, YIJIEBOJOB JUUIsl OPraHU3Ma YEJIOBEKa;

MCII0JIb30BaTh MOJIyYeHHbIE MpEACTaBIeHUs O cepax mpodeccuoHanbHON
JEeSATENbHOCTH, CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
i Mpo(ecCUOHANBHON OpUEHTAlMM U JUIsl OCO3HAHHOTO BBIOOpAa XMMHMM Kak
npodUIbHOIO NpeaMeTa MpH MPOJODKEHUMM OOyYeHHsT Ha YpPOBHE CpEIHETro
o01iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOEKTHO-UCCIIEIOBATENBCKON AEATENbHOCTU
XUMHYECKONH U XHUMHUKO-3KOJOTHYECKOW HAMpaBiICHHOCTH, MPHUOOPECTH OIBIT
NpOBEJCHUSI YUEOHBIX UCCIIEI0BAaHUI B YCIOBHUIX 00pa30BaTENbHBIX OpraHu3alui,
a TaKXe opraHu3auuid (HEHTPOB) JOMOJHUTEIBHOTO 00pa30BaHus JeTEH.



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
HauMmeHnoBanue Kosn4uecTBO 4acoB
Ne JJleKTpOHHBIe (LU poBbIe)
pas3jesioB u TeM Konrpoubnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
NMPOrpaMMslI padoThI padoThI
Pa3znea 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUSA
XUMHS — BaXKHas
00J1aCTh €CTECTBO3HAHUA U
1.1 . 7 1 1 https://resh.edu.ru/subject/lesson/1521/start/
MPaKTUYECKON
NEITEIHLHOCTH YEIOBEKA
BemectBa €CKHe
1.2 HHECTBA H XIMITICCKH 22 1 1 https://resh.edu.ru/subject/lesson/1485/start/
peakuuu
Wroro no pazneny 29
Pa3nea 2. Baxkneiimne npeacTaBuTe/ Il HCOPraHHYECKUX BelleCTB
B T e .
2.1 O31yX. LIOTHTHE O rasax 14 1 1 https://resh.edu.ru/subject/lesson/2447/start/
Kucnopon. Okcuast
Bonopox. ITonsarue o
2.2 AOPOL 5 1 https://resh.edu.ru/subject/lesson/3119/start/
KHACJIOTaX U COJISIX
Boga. P T
2.3 OA1a. FacTBOpRL. LIOTATHE 13 1 1 https://resh.edu.ru/subject/lesson/2062/start/
00 OCHOBaHMAX
2.4 OCHOBHEBIE KJIaCCHI 14 1 1 https://resh.edu.ru/subject/lesson/2445/start/

HEOPTaHUYECKHUX
COEeIUHEHUN

https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2442/start/

https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2055/start/

https://resh.edu.ru/subject/lesson/3120/start/



https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/1485/start/

https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2441/start/

https://resh.edu.ru/subject/lesson/2684/start/

Uroro no pazgeny

46

Paspnen 3. Ilepnoanueckuii 3axkon u llepuoguveckas cucrema xumndeckux 3j1eMeHToB /. . MengesieeBa. CTpoeHne aTOMOB.

XumMuueckasi cBa3b. OKHCINTEIBLHO-BOCCTAHOBHTEIbHbBIE pPeakuuu

[lepuoanueckuii 3aK0H U
[lepuoauueckas cuctema

3.1 XHMUYECKHX DJIEMEHTOB 14 https://resh.edu.ru/subject/lesson/2053/start/
J. 1. MeHaeneeBa.

Ctpoenue aToma
Xumudeckas CBS3b.

39 OKHCIUTEIBHO- 13 https://resh.edu.ru/ sub?ect/lesson/243 9/start/
BOCCTAaHOBHUTEJIbHbBIC https://resh.edu.ru/subject/lesson/3122/start/
peaxkuu

Hroro no pasaeny 27
Pe3epBHOE Bpems 0
OBILEE KOJIMYECTBO 102

YACOB 110 ITPOTPAMME



https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2684/start/
https://resh.edu.ru/subject/lesson/2441/start/
https://resh.edu.ru/subject/lesson/2054/start/

9 KUIIACC

Koan4yecTBo 4acoB

Ne HanmeHnoBaHue pa3ieiioB JJiekTpoHHbIe (HU(poBbIe) 00pa3oBaTelbHbIE
Kontpouasbnsie | IlpakTnyeckue
n/n H TeM IPOrpamMMsbl Bcero pecypcsl
padoThI padoThI
Pa3znen 1. BemmecTBO M XUMHYeCKasi peakius
IToBTOpEeHue OneHue
1.1 i ? HHC 1 yHybient 7 1 https://resh.edu.ru/subject/lesson/2104/start/
3HAaHUU O BEIECTBE
OcHoBHbIE
12 3aKOHOMEPHOCTH 13 1 1 https://resh.edu.ru/subject/lesson/2437/start/
' MIPOTEKaHUs XUMUYECKUX https://resh.edu.ru/subject/lesson/2102/start/
peakuui
ONEKTPOIUTHYECKAS
1.3 nucconuanua. XuMu4ecKkue 11 1 2 https://resh.edu.ru/subject/lesson/1518/start/
peakuuu B pacTBOpax
Hroro no pasneny 31
Paspnen 2. Hemera/uibl M X COeIMHEHUS
OOm1ast XxapaKTepUCTHKA
2.1 XUMHUYECKUX AIIEMEHTOB 5 1 https://resh.edu.ru/subject/lesson/2075/start/
VIIA-rpynnsl. I'asorenst
OO1m1ast xapaKTepUCTHKA )
https://resh.edu.ru/subject/lesson/2434/start/
XMMHUYECKHUX IJIEMEHTOB .
2.2 VIA C . 9 https://resh.edu.ru/subject/lesson/2076/start/
“IPYHIIRL L-epa it ee https://resh.edu.ru/subject/lesson/2077/start/
COCIMHECHHUS
2.3 OO6m1as XxapakTepucTUKa 11 1 https://resh.edu.ru/subject/lesson/2078/start/

XMUMHUYECKHX 3JIEMEHTOB
VA-rpynnsl. A3ot, ¢pochop

https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2073/start/



https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2104/start/

1 UX COCIUHCHUA

OO6m1ast xapakTepucTruKa
XUMHUYCCKUX DJICMCHTOB

https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2071/start/

2.4 IVA-rpynnsl. Yriepon u 12 i
. https://resh.edu.ru/subject/lesson/2070/start/
KPCMHHIH, UX COCAMHCHIA. https://resh.edu.ru/subject/lesson/2069/start/
bop
Hroro no paszneny 37
Pa3znea 3. MeTajliIbl M X COeHHEHUS
3.1 OO0111e cBOIiCTBA METAIIIIOB 9 https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1602/start/
319 Bakneiinme MeTayuibl ¥ UX 15 https://resh.edu.ru/subject/lesson/3 124/start/
) COCIUHCHUSI https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1605/start/
Hroro no pazgeny 24
Pa3nea 4. Xumus u oKpy:Kawmas cpeaa
BeniectBa u maTepuansl B
J)KU3HU uenoBeka. OCHOBBI https://resh.edu.ru/subject/lesson/7095/conspect/
4.1 . 3
HKOJOTUUYECKOU 289129/
rPaMOTHOCTH
Wroro no pazneny 3
Pa3pea 5. O6001menune 3 HaHMI
[ToBTOpEeHME U 00001IEHNE
51 3HAHNI OCHOBHBIX 7 https://resh.edu.ru/subject/lesson/7095/conspect/

pasnenoB KypcoB 8—9
KJIaCCOB

289129/



https://resh.edu.ru/subject/lesson/7095/conspect/289129/
https://resh.edu.ru/subject/lesson/7095/conspect/289129/
https://resh.edu.ru/subject/lesson/7095/conspect/289129/
https://resh.edu.ru/subject/lesson/7095/conspect/289129/
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2072/start/

Uroro no pazgeny 7
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB 102 1

I10 ITPOI'PAMME




KAJIEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

KoanvecTBo yacoB
Ne ni/m Tema ypoka JaTa uzydyenust
Bcero

1 Hpe,Z[MeT XUMUH. Poib XMMUH B )KU3HHU YeJIOBEKa 1

[Tonsitne 06 UCTOPUM BO3HUKHOBEHUS U PA3BUTHSI XUMHUH.
XUMUS B CUCTEME HayK.

Tena u BemecTBa. Pu3nveckue 1 XUMHUUECKUE CBOICTBA
BemiecTB. X.O. «M3yuenue u onucanue GU3NIECKUX CBOHCTB
00pa31oB HEOPraHUYECKHUX BEILECTB — METAJIOB U
HEMETaJUIOBY.

dusnueckue u XUMUUIECKHe sABiIeHus. X.D. «Habmonenue
¢busnyeckux (IJIaBJICHUE BOCKA, TASTHUE JIb/a, PACTUPAHHE
caxapa B CTyIKe, KUTICHUE U KOHACHCAIUs BOAbI) U
XUMUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE METHON
MPOBOJIOKH, B3aUMOJICVCTBHE COJIbI UJIU MEJIa C CONSTHOM
KHUCJIOTO) SIBICHUI

[IpencraBieHust 0 HAYyYHOM MMO3HAHUU HA SMIIUPUUECKOM
ypOBHE: HaOJr0IeHUE, U3MEPEHUE, IKCIIEPUMEHT,

5 MojenupoBanue. McTouHnkn XuMudeckoi nHGopMaIuu. 1
[TonsaTHe 0 MeTos1ax paboThl ¢ XUMUYECKUMH BEILIECTBAMHU.
ObopynoBaHKe NIKOJIBHON XUMUYECKO Jab0paTopuu.

6 CraproBas quarHoctuyeckas padora. 1

[Tpaktuyeckas padora Ne 1 mo teme "[IpaBuiia paboTsl B
7 naboparopun ¥ IpUEMBI 0OpaIIeHusI ¢ 1a00pPaTOPHBIM 1
obopymoBanuem"

8 UYucTeie BemecTBa 1 cMecH. CriocoObl pa3iesieHust CMECEH. 1




X.0D. «M3yuenne criocoOOB pasiesnieHus: cMecei (C MOMOIIbIO
MarHura, GWIbTPOBaHUE, BBITAPUBAHUE, TUCTHIUIALIMS,
xpomartorpadus).

[TpakTrueckas padota Ne 2 o teme "Pa3nenenue cmeceit (Ha

) IIpUMEpE OYUCTKHU MOBAPEHHOU coJn)"

10 AToMbl ¥ MoJieKybl. [IpocThie U Cl0KHBIE BEUIECTBA.

11 BeniecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS

12 XUMUYeCKHEe DJIEMEHTHI.

13 Xumuueckas popmysa. BaJeHTHOCTh aTOMOB XUMHUYECKUX
3JIEMCHTOB

14 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB

15 Onpenenenne BIGHTHOCTH aTOMOB 110 (popMysiaM OMHAPHBIX
COCIMHEHUI

16 OtHocutenpHas aToMHas Macca. OTHOCHTEITbHAS
MOJIEKYJISIpHAsl Macca
MaccoBas 101 XUMAYECKOr0 3JICMEHTA B COSIUHEHUH.

17 Brrunciaenne MaccoBoi JOJIU XUMHUYECKOTO 3JIEMEHTA 110
dbopmysie coeTMHEeHHS.

13 Haxoxxnenue npocreiiiiei popMyIIbl BEIIECTBA [0 MACCOBBIM
JIOJISIM 3JICMCHTOB

19 KomnaectBo BemecTBa. Monb. X.O. «O3HaKOMIIEHHE C
oOpa3maMu BEIIECTB KOJTHYECTBOM | MOJIbY.

20 B3anMocBsI3b KOTM4eCTBa, MACChI U YUCIIA CTPYKTYPHBIX
€JIMHUI] BEIECTBA

21 MousipHas Macca CMECH BELIECTB

22 MonpsHas oISt XUMHYECKOTO DJIEMEHTA B COCIMHEHNH.

Haxoxaenue npocteiinien (opMyIibl BEeCTBa MO0 MOJIbHBIM




JOJIAM 2JICMCHTOB.

XuMHYECKHUEe SBICHUS. XUMUYECKas peaklys U e€ MpU3HaKH.
X.3. «Habmronenue u onucanyue MpU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakluil (pa3jiokeHre caxapa, B3auMoJIeHCTBUE

23 CEpHOI KUCJIOTHI C XJIOPUAOM Oapusi, MOIyUYEHHUE U
paszioxenue ruapokcuaa meau (1) mpu narpesanuu,
B3aMMO/IeiicTBHE Kene3a ¢ pacTBopoM conu Meau (1D)».

24 AToMHO-MoJeKysipHas Teopus. JKusHb U aestenbHocTs M. B.
JlomoHnoCOBa

3aKkoH coxpaHeHus Macchl BemecTB. X.J. «Habmoaenue u

)5 OMHCaHUE ONBITOB, WUTIOCTPUPYIOIIUX 3aKOH COXpPaHEHUs

Macchl».

26 XHUMUYECKUE YPaBHEHHUS.

27 TuIbl XUMHYECKUX PEAKIUN

)8 Pacu€Thl Mo XMMHYECKUM ypaBHEHUSM KOJIHUECTBA U MAacChI
HCXOJHBIX BEILIECTB WIN IIPOLYKTOB PEAKIIUU

29 Kontponbnast pabota Ne 1 mo Teme "BemiecTBa 1 XUuMUYECKHE
peakuun"

30 Bo3nyx — cmech ra3os. [lonsitue o razax.

31 3akoH ABoraapo. MossipHbIil 00bEM Ta30B

1 Brruucnenus 06b€ma, KOM4YecTBa BEIIECTBA ra3a 1mo
M3BECTHOMY €0 KOJIMYECTBY BEIECTBA, 00bEMY

1 OTtHOcuTENbHAS MJIOTHOCTH ra30B. Beruncienus
OTHOCHUTEJILHOM IJIOTHOCTH ra3oB.

34 Brrunciienust OTHOCUTENBHOW MOJIEKYJISIPHOM MacChl Ta3a 1o

HW3BECTHOM OTHOCHUTEILHOM INIOTHOCTH




OOBEMHBIE OTHOIIIEHHS Ta30B P XUMHYCCKUX PCAKIUAX.

35 Brruucnenust 00beMOB ra30B 10 YPAaBHEHHIO XUMHUYECKOM
peaxkuuu
Kucnopon — »snement u mpoctoe BemecTBo. OKCHIBI.
36 X.9. «O3HakomieHHEe C o0Opa3llaMH OKCHJIOB U OINMUCAHUE HX
CBOMCTBY.
CrniocoOblI rmostyueHHst KUCI0poa B 1adopaTopun U
37 npoMbIieHHOCTH. X.J. «KonudecTBeHHOE OmpeieieHne
COJIEpKaHUsS KUCIOPOJa B BO3AYXEN.
18 [TpakTrueckas padota Ne 3 o teme "IlomydeHue u coonpanue
KHUCJIOpOJIa, U3YYEHHE €ro CBOMCTB"
Kpyroeopot kuciopoma B npupozae. X.9. «Habmonenue
39 B3aUMOJICVCTBUSL  BEIIECTB C  KHUCIOPOJOM M  YCJIOBHUU
BO3HUKHOBEHHUS U MPEKPALIEHUSI TOPEHUS
40 O30H — ayuoTpornHas Mou(UKaAIKI KUCIOPOIa
A1 TemnnoBoit 3 PekT XuMUIecKor peakiii, TEPMOXUMHUECKHE
YPaBHEHHS, 9K30- U SHIOTEPMHUUECKHUE PEAKLIUU
4 Tomnuso. Ucnonb30Banue yriisi U MeTaHa B KaUeCTBE TOIIMBA.
3arpsi3HEHUE BO3AyXa.
Brruucrnenus no ypaBHEHUsAM XUMHUYECKOU PEAKIIMN:
13 KOJINYECTBA BEIIECTBA, 00BEMA, MACCHI IO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, 00bEMY, Macce peareHTOB WU
MIPOJYKTOB peaKuu
44 Konrtponsnas padora Ne 2 o teme "Bo3nyx. Kucnopos.
Oxkcunpr"
45 Bonopon — 31eMeHT B MPOCTOE BEIECTBO
46 CriocoOblI rmosryueHHst BOA0PO/ia B JIaOOPaTOpUH U




MMPOMBIIIJIICHHOCTH

[TpakTrueckas pabora Ne 4 o reme "llomyuenue u cobupanue

47 BOJIOpO/a, U3yUEHHUE €ro CBOUCTB"

48 Hcnons3oBaHue BOJOpOAa B KaUYECTBE TOILUIMBA

49 [TonsiTue o kucnorax u coysax. CocTaB KUCIOT U COJIEH.

50 duznueckue cBoiicTBa BoAbl. Boga B mpupoae. AHaius u
CUHTE3 - METO/Ibl U3YUEHMSI COCTaBa BOJIbI

51 XHUMHUYECKHE CBOWMCTBA BOIBI. X.D. «B3aUMOIECHCTBHE

BOJIbI C ME€TaJUIaMU (HATPUEM U KaJIbLIUEM )»

52 CocraB ocHOBaHUI

53 PactBopel. PacTBOprMOCTE BelecTB B BOJIE

54 Hacebiennbie ¥ HeHAChIIEHHbIE, KOHLIEHTPUPOBAHHBIEC U
pa30aBiIeHHbIE PACTBOPHI

55 CriocoObI BhIpa)KEHUSI KOHIICHTPAIIUN PACTBOPOB: MaccoBas
JI0JI1 pAaCTBOPEHHOTO BEIIECTBA, MOJISIPHAsI KOHLIEHTpALUs
[IpakTrueckas pabora Ne 5 no teme "IIpuroroBienue

56 pacTBOPOB C ONpPEECTEHHON MaCCOBOM JI0JIEN pacTBOPEHHOTO
BemecTsa. [Ipurorosinenne pacTBOPOB ¢ ONPEIEIEHHON
MOJISIPHOM KOHIIEHTpaIllUe pacTBOPEHHOTO BeecTBa"

57 Boruncnenus ¢ Ucrosib30BaHUEM MOHSTHUS «MaccoBast 10JIs
BELIECTBA B pACTBOPE»

53 Brruucnenus ¢ uCnosib30BaHUEM MOHATHUS «MOJIIpHAs
KOHLIEHTpalUsl pAaCTBOPEHHOTO BEIIECTBA

59 Boruncnenus ¢ ucnosib3oBaHueM rpaduKkoB pacCTBOPUMOCTH
U1 pacué€ToB paCTBOPUMOCTH BEILIECTB

60 Ponb pacTBOpoB B mpupoie U ku3HU yesnoBeka. KpyroBopor

BO/IbI B IPUPOJE




3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OUYHUCTKA MPUPOIHBIX

61
BOJI.
2 KonTponbnas padorta Ne 3 mo reme "Bomopoa. Boxa.
PactBopel. OcHoBanus"
63 Oxcuppl: cocTaB, KaccupuKalys, TPUBHAIbHbIC HA3BAHUS
64 [TonydyeHue nu XuMHUYECKHE CBOMCTBA OKCUIOB
[TonsiTue 0 rUAPOKCUAAX — OCHOBAHUAX U
65 KHCJIOpoJcoaepxkamux kucnorax. X9 «OnpeneneHue
pacTBOPOB KUCJIOT Y HIEJIOUYEH C NOMOIIBI UHIUKATOPOBY»
dusznueckue M XUMHUYECKHME CBOMCTBAa KHUCIOT. X0
66 «M3yuenune B3aummopeiictBus okcuga Meau (II) ¢ pactBopom
CEpHOM  KHCJIOTHI, KHCIOT €  METAJUIaMH,  peaKUui
HEUTpaATU3ALU.
67 [Tomyyenue xucior
68 Knaccudukanust ocnoBanuii. lllemoun, ux cBoiicTBa u
crocoObI oy4eHus. [I[pumMenenne BaKHEHITNX OCHOBaHUN
69 HepacTBopruMbie OCHOBaHUS, KX CBOMCTBA U CIIOCOOBI
nosyueHus. X3 «IlonydeHre HepacTBOPUMBIX OCHOBaHHI»
[TonsTe 00 aM(pOTEpHBIX THUAPOKCUAAX: XUMHUYECKHE
70 CBOMCTBa W mnoiyudeHue. XD «BzaumoneicTBue ruapokcuaa
MHKA C PaCTBOPAMH KHUCJIOT U IIETOYE»
71 Comnu: cocras, kilaccupuKaus, TPUBUAJIbHbIE HA3BAHUS
Pu3nYECKUE U XUMUYECKUE CBOMCTBA conel. [lonyuenue
72 coneil. XO «BbITeCHEHHE OIHOTO METALIa JPYTUM U3
pacTBopa Com»
['eneTnueckas CBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX
73 coequHennil. X0 «lccnenoBanue 00pa3iioB HEOPTaHUYECKUX

BCIHICCTB PA3JIMIHBIX KJIACCOB»




[TpakTuueckas padora Ne 6. Pemenme skciepuMeHTaTbHBIX

74 3aaa4 no Teme «OCHOBHBIE KJIaCChl HEOPTAaHMYECKHUX
COeIUHEHUN

75 Kontponbnas padota Ne 4 mo teme "OCHOBHBIE KJIaCChI
HEOpPraHMYECKUX COEIUHEHUH"
[lepBbie MOMBITKY KIACCH(PUKAIIUU XUMUYECKUX FTIEMEHTOB.

76 ITonsTHE O rpymIIax CXOIHBIX JIEMEHTOB. XD «(O3HaKOMJIEHHE
¢ oOpa3amMy MeTaJlIOB M HEMETAJUIOBY

77 DJeMeHTHI, KOTOpble 00pa3ytoT aM(pOTepHbIE OKCUIBI U
THJIPOKCHIBI

78 Ilepnonnueckuii 3akoH. OTkpbITHE [leproanueckoro 3akoHa
KopoTtkonepronnas u JUIMHHONIEPUOAHAS (POPMBI

79 [Iepuoanueckoit cucTeMbl XUMUYECKUX deMeHToB 1. M.
Menpeneena

80 [Tepuoab! u rpymbl

21 OcCHOBHBIE CBEIEHHS O CTPOCHUU aTOMOB. COCTaB aTOMHBIX
a1ep.

82 N30Tonbl Kak pa3HOBUIHOCTH aTOMOB XUMHUYECKOTO 3JIEMEHTA

83 DONeKTPOHBI. DIIEKTPOHHAs OpOUTaIH

’4 DHepreTuyecKrue ypoBHU U OJYPOBHH aTOMa; S-, p-, d-
opouTammu

85 DeKTpOHHBIE KOH(MUTYPAIH U IEKTPOHHO-TpadudecKue
(hopMyIIBI aTOMOB
CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB NepBhIX 20

86 XUMUYECKUX 1eMeHTOB [lepnoanueckoii cucrems [1.1.
Menneneena

87 3aKOHOMEPHOCTH U3MEHEHUS PaInyCca aTOMOB XUMHUYECKUX




AIIEMEHTOB, METAJUIMYECKUX U HEMETAIIIMYECKUX CBOMCTB 1O
rpynmnam u nepuojam. I3MeHeHus CBOMCTB COeTMHEHUI
XUMHUYECKUX JIEMEHTOB B MEPHOJaX U TPYIIax.

XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10 €10 IIOJIOXKCHHIO B

88 Ilepnonnueckoii cucreme [I.1. MenneneeBa
3nauenue [lepuoguueckoro 3akona u [lepuoguueckoit
89 CUCTEMBI XUMHUYECKUX JIEMEHTOB AJIs1 Pa3BUTHUS HAYKU U
MPaKTUKHU
90 DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AJIEMEHTOB
01 KoBanentHas HenossipHas cBsi3b. KoBajeHTHas nmossspHas
CBSI3b
92 HNonnas cBs3b
DJEeKTPOHHBIE U CTPYKTYpHBIE (pOpMyIIbl BeecTB. XD
93 «MopenupoBaHue CTPOSHHSI MOJIEKYJI IIPY IOMOIIM PUCYHKOB,
MojieJiel, AMEKTPOHHBIX U CTPYKTYPHBIX (popmyi»
94 Kpucranmuaeckne u amopdHbie BemecTa. THITbI
KPUCTAIIMYECKUX PELIETOK U UX XapaKTEPUCTUKH.
95 [TpuunHbl MHOTOOOpAa3us BEUIECTB, 3aBUCIMOCTH CBOMCTB
BELIECTB OT COCTAaBa U CTPOCHMUS
96 [Tpomexxyrounas arrectamus. KontponasHas padora.
97 CrerneHb OKUCICHUS
OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE pEeaKInH. X9
03 «IIpoBenenue OIBITOB, WJUTFOCTPUPYIOLIUX IPUMEPBI
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peaxkuui (ropenue,
PeaKIMU Pa3oKEHUsI, COSMHEHUS )»
99 XHUMHUYECKUE IJIEMEHThI — OKUCIIUTENN U BOCCTAHOBUTEIH
100 CocraBneHue ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX




peaKuHﬁ, MCTO/J 3JICKTPOHHOI'O OanaHca

101 "
XUMHYeCKas CBA3b

Kontponbnas padora Ne 5 no reme "CTtpoenue aroma.

102 O060011IeHre ¥ cucTeMaTh3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

JlaTa
U3y4eHust

CTpOCHI/Ie aTOMOB

[TocnemoBaTeIbHOCTD 3aITOJTHEHHS
AJIEKTPOHHBIX OpOUTAICH ATOMOB MaJIBIX
nepro10B. OCOOEHHOCTD 3aNOJTHEHUS
AIIEKTPOHHBIX OpOHTaNEl aTOMOB
0O0JIBIINX TTEPUOJIOB.

CreneHb OKHCIIEHHS M BaJICHTHOCTD

Buner xumuueckou cBsa3u

BxonHas koHTposbHas paboTa.

OOMEeHHBII 1 TOHOPHO-aKIIENTOPHBIN
MEXaHU3M 00pa30BaHUs KOBAJICHTHOU
CBsI3U. MEXXMOJIEKYISIpPHBIE
B3aMOJCHCTBUS

Tunel KpPUCTAIINYECKUX PEIIETOK,
0COOEHHOCTH CTPOEHUS KPUCTAJUIMYECKUX
peméTok. X3 «O3HaKOMIIEHUE C MOAEISIMHU
KPUCTAJIIMYECKHUX peleToK
HEOPraHUYECKUX BEUIECTB — METAJUIOB U
HeMeTaJIoB (rpaduta U ammasa), CI0XKHBIX
BELIECTB (XJIOpHUJA HATPUS)»

Knaccudukanmst XuMuueckux peakiuii mo
Pa3IMYHBIM MPU3HAKAM

DHepreTuka XMMMUYECKHUX PEaKINM.
TennoBoii 3¢ ekt XUMUIeCKoil peaxIiH.
3akoH ['ecca u ero cneacTBus.

10

BrruncneHus mo TepMOXUMUYECKOMY
YPaBHEHHUIO peakluu: TemIoBoro 3ddexra
XUMUYECKON PEaKIUU MO KOJIUYECTBY
BEIIECTBa, Macce WU 00BEMY
MPOpPEarupoBABIIETO WIH
00pa30BaBIIETOCS BEIIECTBA

11

[ToHsiTHE O CKOPOCTH XMMHUYECKOMN
peakuuu. 3aKOH JIEUCTBYIOIIMX Macc

12

Oneprus aktuBanun. [loHsTue o karammse.
®epmenThl. UTHrHOUTOPBHI.

13

@akTophl, BIMAIOLIME HAa CKOPOCTh
xumuueckor peakuuu. X9 «MccnenoBanue




3aBUCHMOCTH  CKOPOCTH  XHMHYECKOM
peakuMu OT BO3JICHCTBUS  Pa3IMYHBIX
(baxTOpOB»

14

[ToHsITHE O XMMUYECKOM PABHOBECHH,
npunuun Jle Hlarense

15

@DakTophl, BIUSIOUINE HAa COCTOSHUE
XUMHUYECKOTO paBHOBECHS.
[Iporuo3upoBanue BO3MOKHOCTHU
MPOTEKaHUsI XUMHUYECKUX MpEBpalleHUl B
paznuyHbiX  ycioBHsX. X3  «OmbITHI,
WJUTFOCTPUPYIOIITHE 00paTUMOCTh
XUMUYECKUX PEAKITAM»

16

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIC
peakuuu. XD  «lIpoBenenue  OnBITOB,
UJUTFOCTPUPYIOLIUX IIPUMEPBI
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX
peakuuil (ropeHue, peaklUuu pasIoKeHus,
COCTMHCHHUS )»

17

BaxHble OKMCIUTETN U BOCCTAHOBUTEIH.
[Tepmanranat kanus

18

CBoiicTBa NPOCTHIX BEIIECTB — METAILIOB
Y HEMETAJUIOB, KUCJIOT U COJIEH — B CBETE
NpeJCTaBICHUN 00 OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX

19

[Tpaktuyeckas padora Ne 1. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«OKHUCIINTENBHO-BOCCTAHOBUTEIIbHBIE
peakuum»

20

Kontponbnas padota Ne 1 mo teme
«OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XHUMHUYECKHX PEaKIUiDy

21

PactBopenue KaK ¢uzuKo-
XMMHYECKUM Tpolecc. OJEKTPOJUTHl U
HeanekTponutel. XD  «Mccnenoanue
AIIEKTPOTPOBOTHOCTH PACTBOPOB, MpoIecca
JUCCOLIMAIIUU KUCIIOT, EI0Yei U conei»

22

Teopus 3IEKTPOIUTUYECKON
JTUCCOIHAINU

23

HonHoe npon3BeieHUuE BOIBI.
Bonopoansiii mokaszaresnb

24

DNEeKTpONIUTHYECKAs! JUCCOLIMAIIHS
KHCJIOT, OCHOBAHUM U COJIeH




25

Peakiiu uwoHHOro obOmenHa. XO
«Pacno3HaBaHue HEOPTaHUYECKUX BEIIECTB
C TMOMOIIBI KAauyeCTBEHHBIX pEAKUHUA Ha
HOHBI»

26

CBolicTBa KMCJIOT, OCHOBAHHI U COJIEH B
CBETE MPEACTABICHHUIN 00
AIIEKTPOIIUTUIECKOHN TUCCOIHALINY.
KauecTBeHHBIE peakiy Ha HOHBL. X
«[IpoBeneHrE OMBITOB, MILTIOCTPUPYIOIIAX
MPU3HAKU MIPOTEKAHUS PEAKINil HOHHOTO
oOMeHa (0O0pa3oBaHUE OCaJIKa, BBIICIICHUE
rasa, 00pa3oBaHHE BOJIBI)»

27

[IpakTuueckas paborta Ne 2. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 [0 TeMe
«DNEKTPOINTUYECKAS TUCCOLUALISDY

28

I'mnponus coneli. IoHHBIE ypaBHEHHUS
ruaponusa coseid. X9 «lIlpumenenue
WHJUKATOPOB (JJAKMYCa, METUJIOPAHkKA U
denondranenna) s onpeaeneHus
XapakTepa Cpelibl B paCTBOpPaxX KUCIOT,
OCHOBaHHU U COJIEI»

29

[Tpaktuyeckas padota Ne 3. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«'mpoponus conein»

30

Brraucnenust Macchl mpoayKTa peakiiuu
10 U3BECTHOM Macce OJHOTO M3 MCXOIHBIX
BEIIIECTB, B3ATOI0 B BUJIE pACTBOPA,
COJZIepKaIIero ONnpeaeIEHHYI0
KOHIIEHTPAILUIO PACTBOPEHHOIO BEIIECTBA

31

Kontponbhas padora Ne 2 o reme
"DneKTpoauTHYECKas IUCCOLNAIHA.
XUMHYECKUE peakliy B pacTBopax”

32

O6H_[aﬂ XapaKTCPUCTHKA HCMCTAJIJIOB

33

OO11ast XapakTepyCcTHKa raJoreHOB.
XUMHYECKHE CBOWCTBA IaJIOTEHOB.
XHUMUYECKHE CBOMCTBA XJIopa. XD
«IIpoBeneHre OMBITOB, OTPAKAIOIINX
buznyecKkrue 1 XuMHUYEeCKHe CBOWCTBA
raJIOr€HOB U UX COEANHEHUIN

34

XnopoBoaopoa. ComsiHast KUCIIOTa

35

[TpakTnueckast padora Ne 4 mo Teme
"IlosiyueHHE COJITHOM KHUCIIOTBI, U3YYEHHE




e€ cBoricTB. IIpoBeneHne KadecTBEHHBIX
peaknuii Ha XJOpUI-, OPOMHUI- U HOIWI-
MOHBI U HAONIOJCHHE TIPU3HAKOB WX
MPOTEKAHUS

36

[lonsiTHE O KHCIOPOACOIEPKALIMX
KHUCJIOTaX XJIOpa U MX coyisix. Baxkneiuime
COCIMHEHUS XJOpa M HX HAXO0XKJICHHE B
npuposie. XD «O3HakoMJIeHHE ¢ 00pa3lamMu
MPUPOJIHBIX XJIOPUIOB (TaIOTEHUIOB)»

37

OOm1ast xapakTepucTHKa 371eMeHTOB VIA-
IPYIIIBI

38

CrtpoeHue 1 cBOHCTBA MPOCTOTO BELIECTBA
cepbl. AJUIOTPOIHbIE MOIU(UKALIUY CEPI

39

CepoBojnopo/, ctpoeHHe, (U3HIECKUE U
XUMHYECKHE CBOMCTBA

40

Oxcunppl cepsl

41

Cepnucras kuciota u e€ conu. CepHast
Kuciota u ee conu. X9 «Habmonenue
mporecca o0yrIMBaHUs caxapa Mo
NENCTBHEM KOHIICHTPUPOBAHHOMN CEpHOMU
KHCJIOTBI, U3yUYE€HUE XUMUYECKUX CBOMCTB
paz0aBIICHHON CEPHOM KUCITOTHD».

42

[IpoMbIIUIEHHOE TOJIyYEHHE CEPHOM
kucioThl. XD «lIpoBeneHne kaueCTBEHHBIX
peaknmii Ha cynbduA-, CyIbpUT- U
cynb(haT-uOHBI W HAONIOJCHHE TMPU3HAKOB
UX MPOTEKAHUS»

43

Haxoxnaenue cepbl u €€ COEAUHEHHI
B TpupoAe. XHMHUYECKOE 3arpsi3HCHHE
OKPY’KaIOIIEH Cpeibl COSAMHEHUSIMU CEPBI.
X3 «O3nakomiieHHEe ¢ oOpasmamMu cepbl H
€€ IPUPOJHBIX COCTUHEHUIN

44

BbrunciieHust Macchbl POAyKTa PEaKIuu
10 U3BECTHOM MaccoBOH (00BEMHOIN) JT01e
(%) ero BbIXOJa OT TEOPETHUECKHU
BO3MOKHOT'O

45

Brraucnenus maccoBoit (00bEMHOM) 105TH
(%) BBIXOJa IPOJIYKTA PEAKIIMHU T1O
U3BECTHOI Macce (00BEMY) HCXOTHOTO
BEIIIECTBA U MIPOJAYKTa PEaKIHH

46

OO0mias xapakTEepUCTHKA SJIEMEHTOB
VA — rpynnel. XD «O3HakoMJIeHHE C
bU3NYEeCKUMHU CBOMCTBAMU a30Ta, docdopa




U WX COCIUHCHWH, 00pa3llaMu a30THBIX U
dbochopHBIX yI10O0peHU»

47

A30T, pacipocTpaHeHue B IPUPOJIE,
¢du3nueckre 1 XUMHYECKHE CBOMCTBA

48

AMMHaK, ero GU3nIecKue U XUMUICCKUE
cBoiictBa. CoJli aMMOHHUSL.

49

[IpakTrueckas pabora Ne 5 o Teme
"Ilomyyenne aMmmuaka, U3y4eHHe €ro
CBOMCTB, U3YUYEHUE CBOMCTB COJIEU
aMMoOHus"

50

Oxcunept azota (I, 11, 111, IV)

51

A3otucras Kucnorta. A30THas KHCIIOTA.
X3 «M3ydenne B3auMOJEHCTBUS
KOHLICHTPUPOBAHHOM a30THOM KUCIIOTHI C
Me/1bl0, CBOUCTB (pOC(HOPHON KUCIOTHI U
ee coJien»

52

HpOMBIH_UICHHOG IMMOJIYUCHHC a30THOH
KHCJIOTHI

53

Hutpatel u HUTpUTEL. XUMHYECKOE
3arpsi3HEHUE OKPYIKAOLIEN Cpebl
COCIUHCHMAMHU a30Ta

54

docdop, ammoTponHbie MOAU(PUKAIUN
docdopa

55

Oxcunel pocdopa (111, V) u pochopnas
kuciora. X9 «lIpoBeneHne kaueCTBEHHBIX
peaxkuuii Ha MIOH aMMOHUS, HUTPUT-,
HUTpaT- 1 PpocdaT-nOHBI U H3yUCHHE
MPU3HAKOB UX MPOTEKAHUS»

56

[ToHsiTHE O MUHEpAIIBHBIX YOOPEHHUSX.
3arpsi3HeHNE IPUPOAHBIX BOJOEMOB
COeTMHEHHSIMU a30Ta u docdopa

57

VYriepon, ero asuioTpONHbIE
MoaudUKaIMKU U CBOMCTBA. X
«O3HaKOMIJIECHHE C MOJIEIIMH
KPUCTALIMYECKHUX PEIIETOK aaMasa,
rpaduta u QyanepeHa, ¢ Mporeccom
a7IcCOpOITMHU pacTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YTJIEM U YCTPOWCTBOM
MIPOTUBOTA32)

58

Oxcuppl yriaepoaa, ux Gpusndeckue u
XUMHYCCKHE CBOMCTBA. DKOJIIOTHYECKUE
poOJIEMBI, CBSI3AHHBIE C OKCHUJIOM




yriepona (IV)

59

[TpakTrueckue padotsl Ne 6 o Teme
"[Tonyuenue oxcuna yraepoaa (IV) u
M3y4YeHHUe ero CBOMCTB"

60

VYronpHas Kuciora u e€ comu. X0
«M3ydeHne B3auMHbBIX PEBPALLECHUN
KapOOHATOB U THIPOKAPOOHATOBY

61

[TepBoHauyanbHBIE TOHATHS 00
OpPraHUYECKUX BEIIECTBAX KaK O
coequHeHusX yraepoaa. [Tpuponnsie
UCTOYHUKH YTJIEBOJOPOIOB U UX POJIb B
OBITY M IPOMBIIIJICHHOCTH.

62

IToHsaTHE 0 OMONIOTHYECKH BaXKHBIX
OpPraHN4€CKuUX BCHICCTBAX — KHpax,
Oenkax u yrjeBogax

63

Kpewmnuii, ero ¢pusndeckne 1 XUMHYECKUE
CBOMCTBA.

64

Oxcun xpemuus (IV), kpemHueBas
KucioTa, cumkaTtel. X9 «IIpoBenenue
Ka4eCTBEHHBIX peakIMii Ha KapOoHAT- U
CHJIUKAT-UOHBI M U3y4YEHHUE NMPU3HAKOB UX
MPOTEKAHUSD)

65

bop. bopHnas kucnora. X2
«O3HakoMIIeHHE C 00pa3aMu MPUPOTHBIX
KapOOHATOB U CHJIMKATOB, C POAYKIIUEH
CUJIMKATHOM ITPOMBILIIIEHHOCTH

66

[Tpaktuyeckas padora Ne7. Pemenune
SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe
«BaxxHenme HeMeTallbl U UX
COECUHECHUS

67

Brruucnenust maccol (00bEMa; H.Y.)
MPOAYKTa peakiuu Mo JaHHON Macce
(00BEMY) UCXOTHOTO BEIIIECTBA,
COJIEp>KalIero OnpeeEHHYI0 MACCOBYIO
JIOJTEO TIpUMeECEi

68

Konrponbnas padora Ne 3 o Teme
«Bakueume HeMeTaJUIBI U UX
COEIMHEHUAY.

69

OO6m1ast XxapaKTepruCTUKa XUMHYECKUX
3JIEMCHTOB — METAJIJIOB HA OCHOBAaHHMH UX
nonoxenus B [ICXD JI.1. Mennaeneena.
X3 «O3nakomieHue ¢ o0pasuamu




METaJUIOB M CILIABOB, UX (PU3HMYCCKUMU
CBOMiCTBaAMM»

70

Mertannst A- u b-rpynn

71

Meramnueckasi CBA3b U METaNINYECKast
KpUCTaJUITMUecKasi pemérka. 3aBUCUMOCTb
(U3UYECKUX CBOWCTB METAIIJIOB OT
CTPOEHHUS KPUCTAILIIOB. X
«MopaenrpoBaHue METALUTNYECKON
KPUCTAJUIMYECKOW PELIETKI»

72

OOure XMMHUYECKHe CBOMCTBA METAJIIIOB.
X9 «M3ydyeHue B3auMOJAEHCTBUSA
METaJUIOB C BOJOM, C paCTBOPAMMU COJIEN U
KHCIIOT»

73

O61ue cnocoObl MOTYYeHHs] METAJIOB,
Metamutyprus. Koppo3us Meranios.
Cmnasl. X3 «VccnenoBanue mpoIeccoB
KOPPO3UH METAILIIOB

74

DNEeKTpOoNIN3 PACILIaBOB U PACTBOPOB
COJIeil KaK OJIMH U3 CIIOCOOOB MOTyYeHUs
MetasuioB. X3 «MccnenoBanue mpoieccoB
AJEKTPOJIM3a PaCTBOPOB XJIOpUJIa MEIU
(IT) m momma xKamus»

75

BbIuunciieHus o ypaBHEHUSIM 3JICKTPOITU3a
pacIyiaBoB U paCTBOPOB BEIIECTB

76

Brruncienus coctaBa cMecei ¢
WCIIOJIb30BAHUEM PEIICHUSI CUCTEM
YpaBHEHUI

77

Pa3nuuHbIe TUIIBI BBIYUCIICHU 110
YPaBHEHUSAM XUMHUYECKUX PEAKLIUN

78

Mertannsl A-rpyni. Hleno4ynsie MeTamisl.

79

Haxoxnenue B npupone. CoiicTBa
IIETOYHBIX MeTAIOB. OKCUIBI U
TUIPOKCUIBI Kaus U HATpHst. XD
«U3ydenue ocobeHHOCTEH
B3aMMOJICHCTBHS OKCHJIOB KAJIBITUS H
HATPUS C BOJIOH, X THIPOKCHIOB — C
okcuaoM yrieposa (IV) u kucnoramm»

80

[IlenoyHo3eMeNIbHBIE METATIIIBI.
Baxneiimnme coeTMHEHUS KallbIus,
CBOMCTBa, MpUMEHEeHHe. X
«HabnroieHre u onucanue OKpanIuBaHUsS
TJIaMEHU MOHAMU HATPHsI, KT 1




KaJIbOus»

81

JKEécTkoCTh BOIBI U CIOCOOEI €€
yctpaneHusi. X2 «M3yueHnue cBONCTB
KapOOHATOB M TUAPOKAPOOHATOB KaJIbITUA,
KECTKOU BOIbD)

82

[TpakTuyeckas pabora Ne 8 o Teme
"YXEcTKOoCTh BOABLI M METOMBI €6
ycTpaHeHus"

83

AmtoMuHui. AMQOTEpHbBIE CBOMCTBA
OKCHJIa U TUIPOKCH]IA AIFOMUHHUS.

84

OO6m1ast XxapaKTepucTHKa METAILIIOB b-
rpynin (oOOYHbIX MOATPYII)

85

IlepBoHavayIbHBIE IIPEACTABICHUS O
KOMIUIEKCHBIX COCITMHEHMSX

86

Mens u cepebpo. [IpencraBnenus o0
aMMHUAYHBIX KOMILIEKCax cepedpa U Memu.
XD «M3ydyeHue npuU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIuii Ha MOHBI (MarHus,
KaJIbLIMSI, aJTIOMUHMS, [IMHKA, JKele3a (2+) u
xkenesa (3+), menu (2+)»

87

[{uHK. AmMdoTtepHbIe CBOICTBa
OKCHJa Y THAPOKCHAA LUHKA. XD
«HccnenoBanne  amMQOTEpHBIX  CBOICTB
TUIPOKCHU/IA AIFOMHUHHUS, TUIPOKCHIA XpoMa
(IIT) u ruapokcuaa UHKA»

88

Kenezo. Oxcuibl, THAPOKCUABI U COJIH
xenesa (I1) u xxenesa (III). XD «U3yuenune
MIPOIIECCOB MOTYYCHHSI TUAPOKCHIIOB
Kele3a, X XUMHYECKUX CBOWCTBY

89

UyryH u cTanp — CILIaBhI XKelle3a

90

[Tpaktuyeckas pabora Ne 9. Pemenue
SKCIIEPUMEHTAJIbHBIX 33a4 110 TEME
«Baxxuelnme MeTaIbl U UX COSTUHECHUI

91

Brranciaenus cocraBa cMecei ¢
WCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEeHUH. PaznuyHbie TUTBI
BBIYMCIICHUI IO YPABHEHUSIM XUMUYECKUX
peaKuui.

92

Kontponbnas padorta Ne 4 o reme
«Ba)xHelIme MeTaJUIbl U UX COEIUHEHUS)

93

be3omnacHoe UCII0JIB30BaHNE BEUIECTB U
XMMUYECKHX peakiuii B 0bTy. HoBbIe




Marepuaibl U TeXHOJOTUH. [IpuHIIHTIBI
«3eTIEHON XUMHMN». XUMHUSI U 3I0POBBE.

94

IIpomexxyTounas arrecTanus.
KonTponbhas pabora.

95

XUMHUUECKOE 3arps3HEHUE OKpYKaromei
cpensl. [Tonstre o mpeaensHO
JOMYCTUMON KOHILIEHTPAIH BEIIECTB
(ITIK). Dxonorudeckue mpooiemsl,
CBSI3aHHBIE C COCTUHECHUSMH YTIIEpO/a,
a30Ta, Cepbl, TSHKEIBIX MEeTaIIOB. Poib
XMMHUU B PEIIEHUH SKOJIOTUIECKUX
npobaem. X3 «OnpeneneHue
KHACJIOTHOCTH MTPUPOTHBIX BOJI,
MOJICIMPOBAHKE ITpoIiecca 00pa3oBaHUS
KHCJIOTHOTO JIOXK[S, U3YYCHUE €TO
BO3JICUCTBHS HA MaTEPHUAIIBI»

96

[Tepuonnueckuii 3akoH u [lepuonnueckas
CHUCTEMA XMMHWYECKUX DJIEMEHTOB B CBETE
TEOPUHU CTPOEHHUS aTOMa

97

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX 3JIEMEHTOB U UX COCIMHEHUU
B MIEpPUOAAX U TPyIIax

98

Crpoenue BemiecTBa B TBEPAOM, KUIKOM
¥ ra3000pa3HOM COCTOSTHUU. Bupl
XUMHUYECKOH cBsizu. X «O3HaKOMIIEHUE C
oOpa3naMu MaTepuanoB (CTEKIIO, CIUIaBbI
METAJUIOB, MTOJIMMEPHBIC MaTEPHAIIBI)»

99

Kinaccudukanust XuMuueckux peakiuii mo
Pa3IMYHBIM MPU3HAKAM

100

[Iporuo3upoBanre BO3MOKHOCTH
MPOTEKAaHUsI XUMHYECKUX MPEBpaIlleHUi B
Pa3IMYHBIX YCIOBUSIX Ha OCHOBE
MPEJICTABICHU XUMHUUECKON KHHETUKU U
TEPMOJIMHAMUKH.

101

[TpakTuyeckas padora Ne 10. Pemenue
HKCIEPUMEHTANIbHBIX 33/a4 110 TEMe
«XHUMHUUYECKUE PEAKLIUID)

102

[TpakTnueckas pabora Ne 11. Pemenue
SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Mertaniel, HeMETaJIJIbl U X COCITUHEHUS)

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







