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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJEHA HA OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIM YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4EOHOMY IPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHMS M pPa3BUTUA OOYYAIOIIMUXCS CPEACTBAMHU y4eOHOIro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNE, €r0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBf3€H, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIbHON  N1E€ATEIbHOCTH
00y4aroIIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, Pa3BUTHSI UHTEIUIEKTYyaJIbHbIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaAOT POPMUPYEMBIE XUMHUEH MPEACTABICHUS O IPEBPALLCHUSIX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX PEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpooIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arIIuMXcsi, UX oOmed u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBINIJICHUS W TBOPYECKHX CIOCOOHOCTEH
oOy4aroluxcs, HaBBIKOB HUX CAaMOCTOSTENbHOW y4eOHON  JAESITEeNhbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHEeIU(GUKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABJIICHUIA O €IUHCTBE TIPHUPOABI M YEIOBEKA, SIBJSCTCS KIFOUEBBIM ITArlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

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

JlaHHbIC HAMpaBJICHUS B OOYYCHHHM XUMHH OOSCIEYMBAIOTCS CHEIU(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIMMHUCS CHUCTEMBI TTEPBOHAYAIBHBIX MOHATHNA XHUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHuro. CopepkaHHWe CKJIQJbIBACTCS M3 CHCTEMBI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peaknun. O0Ge ATH CUCTEMBI OPTAaHW30BAHBI MO MPHHITUITY ITOCIEIOBATEIHLHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMS,

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

YYEHHSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KMHETUKE U TePMOJIUHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOUCXOJHWT  C
UCIIOJIb30BAaHUEM 3HAHWW W3 paHEE M3YYCHHBIX YYCOHBIX IPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPHHI.

[TporpamMMa ocCHOBHOro o00miero 0o0pa3oBaHHUs MO XUMHUHU (YIITyOJNEHHBIN
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJBLHOTO XapaKTepa
oOpazoBaHus, cnenuuku y4eOHOro MpeaMeTa U O0OECIeYeHUE YCIEIIHOTO
oOydeHHsI Ha CIEOYIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1O XHUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TMPAKTUYECKAs HAMPABIEHHOCTh OOYYCHHSI XUMHH,
mubdepennnanus  oOydeHus,  BKIOYArOmias  OpOoQUIBHYIO  MOATOTOBKY



oOydarolmuxcsi M TOCIEAYIoOUIee CaMOOIpeAeieHHe B BBIOOpPE HaIpaBICHHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
1po(heCCHOHATIBHON OPUEHTALMU U HANIPaBJIEHO Ha MPEAOCTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TmpeaMera, HEOOXOAUMbIE IS
POJOJKEHNS 00pa30BaHUs U JAJIbHEUIIEH TPYAOBOU A€ATEIbHOCTH.

[TporpaMMa 1o xumuu (yriayOn€HHbBI YpPOBEHb) NpeJHA3HAUECHA JUIA
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
muddepennupoBanHoro (yriy0n€HHOro, NpoGUILHOTO) HW3YYEHHS OTIEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O O0ILIEr0 00pa30BaHUs.

OOpa3oBaTenbHble PYHKIUM XUMHUHU, W3y4aeMOil Ha yrJIyOJIGHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IIpPEAMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TO3HaHUS IPU M3YYCHUM BEUIECTB W XUMHUYECKUX PEaKLHM,
(GbOopMHpPOBAHUU U PA3BUTUHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEILHOCTH
U UX MPUMEHEHUUM B Yy4yeOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPAXKAIOT HAIIPABIEHHOCTh 00YUYEHHs Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

GopMUpOBaHHE HWHTEIUIEKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM >KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEro MUpa, OCBOEHUE S3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
(opMUpOBaHKE MOTUBALIMU U PAa3BUTHE CIIOCOOHOCTEN K U3YUYEHUIO XUMUM;

dbopmupoBanue  oO0mell  (QYHKIIMOHAILHOW W €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATH U OLEHUBATH SIBICHUSA
OKPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, NOJYYECHHbIE NPU H3YYECHHH



XUMUHU, TPUMEHATh HMX MPU PELUIEHHH NpoOJeM B MOBCEAHEBHOM JXKU3HU M
TPYAOBOU JIEITEIBHOCTH;

pa3BuTHE Yy OOydaloluxcs HWHTEpeca K HU3YYCHHIO XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHHME LIEHHOCTH XUMUYECKHX 3HAHUN B JKU3HHU YEJIOBEKA, MOBBIIICHHE
YPOBHSL DKOJOTMYECKOM KYyJbTYpbl, HENPUATHE IEUCTBUU, NPUHOCALIIUMX BpPEX
OKpYXalollel cpejie U 310POBBIO JHOJICH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIINH ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB I€ATEILHOCTH.

B 8 u 9 kitaccax o BeIOOpY 00pa3oBaTeNbHON OpraHU3aluy Ha YIiyOJI€HHOE
U3ydeHue y4eOHOro mpeamera «Xumus» MoxeT ObiThb oTBeAeHo nmo 102 yaca (3
yaca B Hejento) win 136 yacoB (4 yaca B Heleli0), TO €CTh 2 yaca B HENENo 3a
cuer oOs3areapHor dactH OOII OOO m 1-2 uaca 3a cuer yactu OOII OOO,
dbopmMupyemMoil ydyacTHUKaMH 00pa3oBaTelIbHBIX OTHOIIeHWi. Bcero 204 (272)
yaca 3a JiBa rojila 00y4eHusl. .



COAEPXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaya/IbHbIE XUMHYECKHE OHATHSA

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponap XxuMuM B KM3HM 4enoBeka. Kpartkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
cocTostHusl BenlecTB. [IOHATHE O TEOPETUYECKHX M SMIUPUYECKHX METOJAX
IIO3HAaHNsA B €CTECTBEHHBIX Haykax. I[IpeacTtaBieHuss O HaydHOM IO3HAaHUM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOECIMPOBAHNE,
BbIuncieHue. [IpencraBieHnss 0 HAy4YHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xumuu. UCTOYHUKY XUMUYECKONU UH(POPMAIUH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJBI, TOPHBIE MOPOABI U MUHEpaJibl. [IoHATHE O TOMOTE€HHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasnenenus cMecei. OuncTKa BEUIeCTB.

BemectBa U XuMuYeCcKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BellecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWMHApHBIX COEOUHEHUHW U cocTaBieHue (GopMya OHWHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHas Macca.
OTtHocHTeNbHAs MOJEKYJIsIpHAas Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuectBo BemectBa. Moiib. MonsipHas Macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BelecTBa. Pacuersl mo Qopmynam
XAMHUYECKUX COeInHEeHUd. MonspHag Macca cMmecu BemecTB. MoJibHas I0JA
XUMHUYECKOTO 3JeMEeHTa B coeauHeHuH. Haxoxknenue mpocteitmend (Gopmyssl
BEILIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Pu3NYEeCKUEe U XMMHUUYECKHUE SBICHUS. XMMHUECKas PEaKIus U €€ MPU3HAKH.
VYcnoBus NpoOTEKaHHUs] XUMHYECKUX PEaKUUid. 3aKOH COXPAaHEHHsI MAacChl BELIECTB.
AtomMHO-MonekyisipHass Teopus. JKuszHb u gesrensHocTh M.B. JlomoHOCOBa.



XuMu4eckue ypaBHEeHHS. TUIIBI XUMUUYECKUX PEaKIUi (COCTMHEHUS, Pa3IOKEHUS,
3aMelIeHusi, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

OKCIIEpUMEHTAIbHOE M3Y4YCHUE BEIIECTB U SIBICHHM. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM  oOopynoBaHueM. M3ydyeHue u  omucaHue
bU3MYEeCKUX CBOWCTB 0Opa3lOB HEOPTaHWUYECKHX BEIIECTB — METAUIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKATMBAHUE MEIHON MPOBOJIOKU, B3aMMOJICHCTBHE COJbI WUITU
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE ¢ 0OpaslamMu BEIIECTB
KojimyectBoM 1 Monb. HaOnmiogeHue W omucaHue TMPU3HAKOB MPOTEKaHUs
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U pasznoxkenue ruapokcuaa wmeau () npum
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
coqu. HabmroneHne u onuvicaHUE OMBITOB, WUIIOCTPUPYIOUIUX 3aKOH COXPAHEHHS
MAacCCBl.

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MosapHbeiii  00béM ra3oB. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
Onpenenenrne OTHOCUTEILHON MOJIEKYJISIPHON MacChl ra3000pa3HOTO BEIIECTBA IO
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxxaenue kuciopoaa B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIICHHUS ).
[Tponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. [IpuMeHeHue kuciopona.
CriocoObl MoTy4YeHus: KUCIOpOo/ia B Ta00OpaTOpUU U MPOMBITIIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B npupone. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CJIOHW, €ro 3HA4YeHUE JJIA JKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U JHJO0TEepMUUYEcKue peakuuu. TommmBo. Mcnonp30BaHue yriisi U ME€TaHa B
KadyeCcTBEe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonsTue o mapHrukoBoM ddexre.

Bonmopon — »snemeHT u mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonstue o kucnorax u cossix. Memnonp3oBanne BOJOPOIa B Ka4eCTBE
TOILJIUBA.



Bona. ®usnueckue cBomcTBa BOAbl. Boma kak pactBopurenb. PacTBOpsl.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIIpPHAs KOHIIEHTpanus. Poiib pacTBOpOB B MPUPOAE U B JKHU3HU
YeJoBeKa.

Xumuyeckue cBoictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanusa neopranmdeckux coenuHenuit. Oxcuawl. Knaccuduxarus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHUs OKCUAOB. DU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJIeHCTBHE C BOJOMW, C KUCIOTAMH U OCHOBAaHUSIMU, C APYTUMH OKCHJIAMH).
[lomy4yeHne OKCHUIOB.

[loHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHbIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJIEHCTBHE C METAJJIAMH, C OKCUJIAMU METAJJIOB, OCHOBAHUSMHU U COJISIMU).
Psan aktuBHoctn MmetrawuioB H.H. bekerosa. Ilonmydenue kucnor. Kucmorer B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapoIHas HOMEHKJIaTypa OCHOBaHUW. TpyBHaJIbHBIE HA3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amOTEpHBIX TUAPOKCHAAX (HA TPUMEPE THUAPOKCHUIIOB ITMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMu)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJjie. TpuBualibHble Ha3BaHusA coJjien. @Dusnueckue u
XapaKTepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomyuenue
COJIEH.

['eneTnyeckas CBI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

DKCNEPpUMEHTATBHOE U3YUEHNE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OIIPEJIEIICHNE COAEPKaHUSI KUCIOPOAa B BO3LYXE;

noJiyueHue, cooOnupanue, pacrio3HaBaHUE U U3YUYEHHUE CBOIMCTB KUCIOPOAA;

HAOMIOJIEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U  YCJIOBHMH
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HAaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U ONMCAHUE UX CBOMCTB;

MOJy4YeHHe, COOMpaHue, paclo3HaBaHWE U HU3YUYEHHUE CBOICTB BOJOpPOJA
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacCTBOPEHHOI'O BEIIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

ONPEAEIECHUE PACTBOPOB KUCIIOT U IEITOYEHN C MOMOIIBIO HHANKATOPOB;

UCCJIeIOBaHNE 00Pa3Il0B HEOPTAHUUECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJy4EHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHUE OJHOTO MeETalia
JIPYyTUM W3 PacTBOpa COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUA [IUHKA C PACTBOPAMU KHUCIJIOT U LIEIOYEH;

pEellIEHHE DHKCIEPUMEHTAJIbHbIX 3a7ad 1o TeMme «OCHOBHBIE KJACChI
HEOPraHUYECKUX COCIUHEHUIN.

Iepuonnyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenre aToMoB. XuMHuecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpymnmnax (cCeMencTBax) CXOJHBIX DJIEMEHTOB: IIEJIIOYHBIX U IIEIOYHO3EMEIIbHBIX
MeTajulax, TaJoreHaX, MHEPTHHIX (OJaropogHbIX) razax. ODJIEMEHTHI, KOTOpHIE
o0pa3ytoT aM(poTepHbIE OKCHJIBI ¥ TUPOKCHIBI.

ITepuonnueckuit 3aKOH. OTtkpbiTHE ITepnoanyeckoro 3aKOHa.
ITepuonnueckas cucrema xumuueckux osnemeHtoB [, WM. MeHnneneesa.
Kopotkonepuognas u jaiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue aromoB. CoctaB atoMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEeKTPOHBL. DJNEKTPOHHAsT OpOUTallb. DHEPreTUYECKUEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOutamu. ONEKTPOHHBIE KOH(MUTYpAllMU U AJIEKTPOHHO-
rpadgudeckue (Hopmysbl aTOMOB. DU3HUECKUI CMBICI MOPSAKOBOTO HOMEPA,
HOMEpa Mepuoia U rpynisl 3jeMeHTa. CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeneneHne JJIEKTPOHOB MO JHEPTETUYECKMM YPOBHSAM, HOAYPOBHAM U
opouransim. Gusnueckuii cmpich [leproanyeckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTEpUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XMUMHUYECKUX JJEMEHTOB. XWUMHUYECKas CBSA3b.
Buapl XMMHYECKOW CBS3M: KOBAJICHTHAs IOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckue wu amop@Hble BemiecTBa. THUMBl KPUCTAIUTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHE CTENEHEW OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKuCIEHUS M BOCCTaHOBIEHUA. OKUCIUTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUMN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHUE C 00pa3liaMy METAJIJIOB U HEMETAIJIOB,

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

IIPOBEJCHNUE  OIBITOB, HWJUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JIOKEHHMSI, COSUHEHU).

MexnpeaMeTHble CBA3H

Peanuszanus MeXNpeIMETHBIX CBSI3€W MPU W3YYEHHH XUMHHM B § Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpoIlecc), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETT.

®dusuka: sABIEHUS NTPUPOIbI, (QHUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BEIMYUHBI, €IWHUIBI H3MEpeHus, o0bEM, Macca, arperaTtHble
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTALUTUYECKHUX) TEJ, dIECKTPUUCCKUI
3aps], KOJIUIECTBO TETUIOTHI.

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

[eorpadusi: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIC MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

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

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[ToBTOpeHue u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenune aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOMTanel aToMOB MaybiX MepuoioB. OcoOeHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHun aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCThb. lIpencraBieHue o
MEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHYECKHUX AJIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUECKOW CBSI3U: HMOHHAs, KOBaJICHTHas (HEmoJsipHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3aUMOJEHCTBUS (BOJAOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunbl KpUCTAITMYECKUX PEIIETOK — aTOMHAs, HOHHAs, METaJUTM4ecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanyss XUMHUYECKUX pEaKIUui MO pa3IuyHbIM TMpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHHIO CTETICHEH OKMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrx BEIIeCTB).

DONeMeHThl XMMHYECKONM TEPMOJAMHAMUKHU. OHEpPreTMKa XUMHUYECKHUX
peakiuid. TernoBoit 3(pdeKT XUMHUUECKON peakIuu. IK30- U IHIOTEPMUUYECKHUE
peakuuy, TEpPMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W ero clueacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[loHsiTHE O CKOPOCTH XHMMHMUYECKOW peakuuu. 3aKOH AEHCTBYIOLUIMX Macc.
@dakTopbl, BIUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKUMH. DHEPrus aKTUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XMMHYECKOTO paBHOBecHUS. DaKTOphI, BIMSIOIIKME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. I[IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHMHUYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peaKIuu. OxuciurensHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaxTtepuctuka). CocTaBieHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HEIEKTpOoiuThl. KaTHoHBI, aHMOHBI. MeXaHW3M JHCCOLMALNHA BEIIECTB C
pa3iaMyYHBIM BUJOM XHUMHUYECKOM cBs3U. CuibHble M Ci1a0ble 3JIEKTPOJUTHI.
Crenenp gucconuanuy, KOHCTaHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  nokazarenb. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMALS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conei. loHHBIE ypaBHEHUS THAPOIM3a COJEH. XapaKTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTaJuToB (TpaduTa U aaMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIUN OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

VCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCa AUCCOLUALNAU
KHCJIOT, IIIeJI0YEeH U COJICH,

IIPOBEICHUE ONBITOB, WLIIOCTPUPYIOIIMX IPU3HAKKA MNPOTEKAHMS PEaKLMMA
MOHHOTO 0OMeHa (00pa3oBaHue 0Ca/IKa, BBIJICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHNE WHIUKATOPOB (JJaKMyca, METHJIOpaHXa U GeHondTanenHa) 1is
OIIPEJENICHHS XapaKTepa Cpelibl B PACTBOPAX KUCIOT, OCHOBAHUM U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pelieHrne HKCHEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHU S

OO6mass xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMHUUYECKUX DJJIEMEHTOB, TPOCTBHIX BEIIECTB, auioTponus. OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMeTaIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA Ha TNIPUMEpEe  XJopa
(B3amMojeiicTBHE C  MeTaJUlaMH, HEMeTaJJlaMH, BOJOM,  ICIOYaMH).
XmopoBonopoa. CoJiiHass  KUCIIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YEHHE,
NpuMeHeHue. JlelcTBUEe XJjopa M XJIOPOBOJOPOAA HAa OPraHW3M YEJIOBEKa.
Baxueiimme xnopuabl W HUX  HaxoxaeHue B npupone. llonsitue o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cephl. AJIIOTPOINHBICE MOJU(PUKAIIMU KUCIOpOoaa U cepbl. XMMUYECKUE CBOWCTBA
cepbl (B3aUMOJICUCTBUE C HEMETaZIaMH, MeTaJJIlaMU, KOHIICHTPUPOBAHHBIMU
a30THOM U cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, GU3MYECKUE W
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHIBI
Cephbl Kak MpPEACTaBUTENN KUCIOTHBIX OKCHAOB. CepHHUCTas KUCIOTa U €€ COJIU.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpeacTaBUTeNsl Kiacca KuciaoT u crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PEaKINy, JEKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOil KucnoThl. [IpeacraBieHus 0 XUMUYECKOM MPOU3BOJICTBE U CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakuuu Ha cyiabhut-, cynbGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCNMHEHUH B Ipupoae. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOIIEHn Cpenbl
COCIMHECHUSIMHU Cephbl (KUCIOTHBIE NOXIH, 3arps3HEHHE BO31yXa), CIIOCOOBI €Tro
peAoTBPAIlCHUSI.



Oobmas xapakrepuctuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A3oT, pacnpocTpaHeHuEe B Mpupoje, (Ppu3mdeckne U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUIaMH, BOJOPOAOM, Kuciopoaom). KpyroBopoT azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero ooOpazoBanus. Conu aMMOHHUS, UX (PU3MYECKHE U XUMHUYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuuss Ha woHbl ammoHus. Okcuuabl azora (I, I, I, 1V, V).
A3zotuctas Kuciaota. A30THasi KUCIIOTa, €€ MoJdy4YeHue, (GPU3nYecKue U XUuMUYECKHe
cBOMcTBa (0OIIME KaK TMPEACTaBUTENS Kjacca KHUCIOT U cheruduyueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHYECKOE 3arps3HCHHUE OKPYKAIOIMIEH Cpeabl
COCIMHCHUSMHM a30Ta (KWUCJIOTHBIC MOXKAHW, 3arpsa3HCHHE BO3yXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponubie momudukanmu ochopa (Oenmbiii M KpacHBIM
dbocdhop), puznueckre U XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METaJlIaMH,
KHUCIIOPOJIOM, TaJIOTeHAMH, KOHIIEHTPUPOBAHHBIMU a30THOUM M CEPHOM KUCIOTaMH).
Oxcuast ocdopa (I, V), dochopnas kuciora, ¢umdeckrue U XUMUUECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yI00peHHusl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mas xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIEHN OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
(B3aMMOJIeHiCTBHE ¢ METaNIaMH, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM M
cepHoit kucinoramu). [lorstue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposna, ux GuU3NYecKue U XMMHUYECKUE CBOWCTBA, JEHCTBUE HA KUBHIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugaoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nYecKkue W XMMUYECKHE CBOMCTBA, MOJydeHHWE W mpuMeHeHune. KapOoHartsl,
TUAPOKAPOOHATHI, WX CBOWCTBA. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHavya/IbHBIE TOHATHSA 00 OPraHUYECKHUX BEILECTBAX KaK O COCIMHEHMSIX
yraepoja: yriieBoaopoAbl (METaH, 3TaH, 3TWIEH, alleTHICH), 3TAaHOJI, IJIMIEpPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — M HX POJIM B JKU3HM YelloBeKa. EJAMHCTBO OpraHWYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpemuus B nipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CWJIMKAThl: (PU3UYECKHE M XUMHUYECKHE CBOMICTBA, MOJIYYEHUE U NPUMEHEHHUE B
ObITY M MPOMBIILIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepUalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM KU3HHU.

bop. OcobenHoctu crpoenus atoma. OO0mue mpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHUE C 00pa3liaMy PUPOIHBIX XJIOPUIOB (TaJlOTEHUI0B);

IPOBEJCHUE OMNBITOB, OTPAXKAIOUIMX (PU3MUECKHEe U XMMHUUYECKUE CBOMCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3YYCHUE XUMHYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEaKkiuid Ha Cyabpua-, cymbPuT- u Cyibdar-
MOHBI U HAONI0ICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3UMYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEeHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yAOOPEHHUI;

nojiyueHue, coOupaHue, pacrno3HaBaHUE W M3y4YEHHE CBOICTB aMMUaKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUYE€CTBEHHBIX pPEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-MoHbI U U3YUEHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3Y4YEHHE B3aUMOJCHCTBUS KOHIICHTPUPOBAHHOM a30THOU KUCIIOTBI C MEIBIO,
CBOMCTB (POChHOPHOIT KUCIOTHI U €€ COJEeH;



O3HAKOMIJIEHHE C MOJENIIMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpaduta u
dymiepena, ¢ mporeccoM aacopOLUU pPaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIIOTO
rasa;

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

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

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

pEILIECHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe « BakHeHIne HeMETaUIbl U UX
COCTUHEHUSD).

MeTaJibl 1 X COeIMHEHUS

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJuInYecKasi KpucTajuimueckasi penieTka (MpUMUTUBHASL KyOudeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAas). 3aBUCHUMOCTh (PU3MYECKUX CBOWCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
crioco0oB moJiydyeHuss MeTamwioB. lloHATHE O KOpPpO3UMM METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemeHToB . 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXJIEHUE B IPUPOJE.
duznyeckre 1 XMMHYECKUE CBOWMCTBA (HA MpUMepe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxkcuapl ¥ THAPOKCHUIBI HATPUS U Kauns. [I[puMeHeHre menoYHbIX METAIJIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3emenpHble METAUIBl MarHud W KaJdbLUMM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOKJICHUE B Ipupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxHeWlnue cOequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopor kanbius B IpUPOE.



AmomMuHu: nosioxkenue B [lepuoanueckoi cucteMe XUMHUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHE CBOICTBa amOMUHUA. AMPOTEpHBIE CBOMCTBA OKCHUIA U THAPOKCHIA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBIieHUE «IIpoBaiay AJNEKTPOHA Ha
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHCHHSX. 3aBHCHUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COEJIMHEHUU (Ha MPUMEPE COCNMHEHHH XpoMma).
IlepBoHayYabHBIE ITPEACTABICHNS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCHUIAaX, THMIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHBIC peakIuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToma, CTEeNEeHb OKUCIICHUS. XapaKTepUCTHKA (PU3UUECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crtpoeHue aroma, cTeneHM OkucieHus. Haxoxzaenue B mpupoze.
du3nyecKkre 1 XMMAYECKHE CBOMCTBA JKelle3a, IpUMeHeHne. buonornueckas posb
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpooIeMbl, CBsI3aHHBIE ¢ METAJLTYPTUYECKUMU IPOU3BOACTBAMH.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aWMOJECUCTBUS METAJUIOB C BOAOM, C PAacTBOpAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (l1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJEHCTBUS OKCHIOB KaJIbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriepoaa (1\V) u kucnoramu;

U3y4€HHE CBOICTB KapOOHATOB U T'MAPOKApOOHATOB KaJbIHs, )KECTKON BOJIBI;

W3YYEHHE NPOLIECCOB ITOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMM HAa UOHBI (MarHus,
KaJIbIIUSl, A IIOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), menu (2-+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KIS,

uccienoBaHne aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

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

XuMHA U OKPYKAKIIas cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JXKM3HM 4YeIOBEKa. BakHeuiuune
BEILIECTBA U MaTepuasbl, 00JAaCTH MX MpPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie MaTepuansl U TEXHOJIOTUU. [[pUHINIIBI «3€TIEHOU XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKPYXKAIOIEl cpeibl. DKOJIOTUYECKHUE TTPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIEPOa, a30Ta, CEPbI, TKENBIX MeTauoB. [loHsaTHE
o ITJIK. Ponp XxuMuu B pelieHnr 3KOJI0OTHYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpasliaMu MaTepualioB (CTEKJO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepuabl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIBI.

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

[Teprnonnueckuit 3akoH U [leproanueckas cucteMa XUMHUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMmax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buipl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEILECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3MYHBIX YCJIOBHUSX HA OCHOBE IMPEJICTABICHUNA XWMHYECKOM KHUHETHKUA H
TEPMOJUHAMUKH.

XHUMHUYECKHUE peakuuu B pacTtBopax. ['maponus cosen. Peakuum oxucieHus-
BOCCTaHOBJICHUS. DIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBAaHMH W COJ€Hl B CBETE MPEACTABICHUN 00
IEKTPOIUTUICCKON  JAUCCONMAIMA W OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIX
pEeaKIusIX.

Mescnpeomemmnbnie ceasu

Peanmzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYCHHMH XUMHH B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OOmue ecTeCTBEHHO-HAYYHBIC MMOHATHUS: sBIeHUE (TIPOIIECC), HAyUHBIN (akKT,
THIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KIacCUPUKAIUs, TEePUOJAUIHOCTS,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJECIb, TEXHOJOTHS,
MaTepHabl.

®du3nka: BEMIECTBO, TENO, (PU3MUECKHE BEIMYWHBI, CAUHUIIBI W3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJUTMUECKasl PpeIIeTKa, JJCKTPOH, SApPO aroma, NPOTOH, HEUTPOH, HOH,
HYKJIWJI, U30TOTIBI, KBAHTHI, PAAOAKTUBHOCTH, alb(da-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUUCCKHUH 3apsii, MPOBOAHUKH, IMOTYTIPOBOTHUKH, TUIICKTPUKH, COTHCIHBIN
CIIEKTp, pa3yiokKeHne OeI0ro CBeTa B CIEKT.

buonorus: sxocucrema, ouochepa, GoTocHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MHKPOIJIEMEHTBI, MAaKpPODJIEMEHTHI, THUTATEIbHBIC
BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE HUCKOIAeMble, TOTUIMBO, BOJHBIC PECYPCHI, TIJIaHETa 3eMJIS.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEJIbCKOXO35iCTBECHHBIC
TEXHOJIOTHH, TEXHOJOTUH IJICKTPOHHON MPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMGBI [10 XUMUH
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUsS, CaMOPA3BUTUA U COLMAIU3AIMU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WTUBHBIX I[IEHHOCTHBIX OpUEHTAUM W
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACJEIUI0, TMOHMMAaHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKM3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH KOHOMHKHU
Poccuu u cBoero peruona;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM IESITEIbHOCTH;

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

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOWUX TOBAPUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJIsI Pa3BUTHUSL KAXJOr0 YEIOBEKa
Y TIPOW3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIU U MECTa HAyKU «XUMUS» B
CUCTEME HAay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUSA MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJTHON U TEXHOJIOTUYECKOHN Cpeoi;

MO3HABATENbHASI MOTHBALUSI M MHTEpPEC K OOYYEHHIO, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HaIlpaBJIE€HUS U YPOBHS JaJbHEHILIEro
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKUMU BEILIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYyAIIUSX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMHUpOBaHNE LIEHHOCTHOI'O OTHOILIEHHUS K TPYIOBOM AEATEIBbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBSI3aHHBIM C XMMHEW, B TOM YHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

NOBBILIICHHE YPOBHS 3KOJOTMYECKOW KYyJbTYpbl: TNPUOOPETEHHUE OIbITA
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXarolel cpeabl; OCO3HAaHWE TIJI00aIbHOTO XapakTepa JSKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
IIPU U3YYEHUU XUMUH, JUIS PELICHMS 3a/1ad, CBSI3aHHBIX C OKPYKAOIIEH Cpeloi;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOJHOM, TEXHOJIOTWYECKOW M COLMAJIBbHOW Cpel; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOM JEATENBHOCTH 3KOJOTHUYECKOW HAITPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuagbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
9Heprusi, sSBIICHUE, HAy4YHBbIH (haKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4Y€OHBIMU ACHCTBUSAMHU (TIO3HABATENIbHBIMU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIICTCHIIUH, a  TakkKe  MPOCKTHO-HCCIEIOBATEICKOW  JICATEIBHOCTH
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh MX HCIOJIB30BaTh B y4eOHOHM, MO3HABATEIbHON M COIMATIBHON
TPaKTHUKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHHWH: PACKPHIBATh CMBICT XHMHUYECCKUX TMOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTHUMHU MOHATUIMH); aHAJIU3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (TIPEIMETHBIE W METamlpeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIN, UCIIOJIb3yeMbIe B XHUMHH, IPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUI 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TIPEJICTABICHUA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

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

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMITUPUYECKOM M TEOPETUYECKOM YPOBHSIX B YYeOHOH ITO3HABATCIILHOW U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITSIILHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynupoBaTh MpoOJIEMy, ONMPENENsATh IIeJIb U 3aJadd, COOTBETCTBYIOIINE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSITEILHO MPOTHO3UPOBATH PE3YJIBTATHI,
dbopmynrpoBaTh 0000IIEHNUS M BBIBOABI MO PE3ybTaTaM IMPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHON paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsT JIUTEpAaTypa XUMHUYECKOTO COJCp)KaHUS, CIPAaBOYHBIE TOCOOUS,



pecypcsl IHTepHETa); aHANM3UPOBATh MHPOPMAIUIO U KPUTHIECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3nuuHble METOAbl M (QOpMYyIMpPOBaTh 3allpochl MpU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cXeMmbl, rpaduKu, AWarpaMMbl, TaONMIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHSATh MEXKIpeaAMeTHble ((du3nueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, aOOpeBUAaTyphl, HOMEHKIIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTyHaTh C TMPE3CHTAIUCH
pE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DJKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a7]aBaTh BOMPOCHI MO 00CYK/1aeMOM TeMe M BhICKA3bIBATh UJIEH,
bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJHEHUS MPEISI0KEHHOM
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThI, OMPEACNISITh CBOIO POJib, PACIpPENesTh 3adadudl MEXITY
YJICHAMH TPYIIBI, BBIIIOJHATh CBOIO YacThb pPAOOThI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIWX HHTEPECOB M COTJIACOBAHUS TO3MIMH, y4acTBOBaTh B
oOCyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIe NeiCTBUSA

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETYJIATUBHBIMHA HCﬁCTBHﬂMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHUS pellaTh ydyeOHble U MCCIEeI0BAaTEeNbCKUE 3aJauM: CaMOCTOSATENIBbHO
BBIOMPATH CIIOCOO pelIeHHs] y4eOHOM 3a1auu (CpaBHUBATH HECKOJBKO BapHUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 00O0OIIEHNUS W BBIBOJBI, MPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE pe3yJbTaThl OCBOCHHUS MPOrPAaMMbl O XHMHUU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXKTY
co00#, YTO TO3BOJISIET PEAM30BBIBATH YIIyOJEHHOE H3y4YeHHE KaK B paMKax
OTHEJIbHBIX KJIACCOB, TaK M B paMKax pealu3aluyd HWHIUBUAYAJIbHBIX
00pa3oBaTEIbHBIX TPACKTOPUM, B TOM YHUCIIE MCIOJIb3Ysl CETEBOE B3aUMO/ICHCTBUE
opranuzanuu. [1o 3aBepiieHUM peanu3alyyd MPOTpaMMbl YTIIYOJIEHHOTO YpPOBHS
oOydJaromnifecs CMOTYT JieTallbHee OCBOMTH MaTepHall, OBJIAJIETh PaCHIUPEHHBIM
KPYTroM MOHSTUI U METOJIOB, PeIIaTh 3a/1a4 00J1ee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOMIMMHUCS HAayYHBIX
3HaHUM, YMEHHUU U CIOCOOOB JEWCTBUMN; OCHOBBI HAYYHOI'O MBIILJICHUS; BUJIbI
JEATCIBHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpeTalnH,
peo0pa30BaHUI0 U TPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX U peabHBIX KU3HECHHBIX
YCIIOBUSIX; 00ECTIeUNBAIOT BO3MOXHOCTh YCIEITHOTO OOy4YeHHsS Ha CIEAyIOIIeM
ypoBHE 00pa30BaHUs.

K xoniy oOyuenus 6 &8 kaacce y obOydaromierocs OyayT chopMupoBaHb
CIICIYIOIIAE TPEIMETHBIC PE3yJbTaThl H3YYCHHS XUMHU Ha YIIyOJCHHBIM
yYpOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHWYECKUX TOHSITHUH: aTroM, MOJEKYJa,
XUMHUUYECKUW DJIEMEHT, METajUl, HEMeTasl, a/UIOTPOIus, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAsi U MOJICKYJISIpHAsh Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas [0S XHMMHYECKOrOo »JJIEMEHTa B COCJIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHTEIbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
CoJib, aM(OTEpHBIM OKCHJI, aM(POTEpHBIA THAPOKCHI, XUMHUUECKasl peakius,
KJ1accuuUKaIys peakivii: peakiud COCIUHEHUS, PEaKIUU Pa3I0KeHUs, pPeaKIuu



3aMEILEHHS], PEAKUUU OOMEHa, 3K30- M IHAOTEPMUYECKHE PEAKUUU; TEIUIOBON
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTab,
pagnyc aToMa, XMMHUYECKasl CBS3b, MOJISIPHAS U HENOJISIPHAS KOBAJICHTHAs CBS3b,
VOHHAs CBf3b, MWOH, KaTHOH, AaHWOH, pPacTBOp, MAaccoBass JOJIs BEIIECTBA
(mponieHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpallMs BeEIlecTBa B
pacTBoOpe; dAIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHMS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCJICHHE 17} BOCCTAHOBJICHHUE, OKHCJIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh  B3aWMMOCBS3b  OCHOBHBIX XUMHUYECKUX IIOHATUH W
IIPUMEHSATH T ITOHATHUS IIPU OIIMCAHUU BEIIECTB U UX IPEBPALLCHUM;

UCITIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JIJIi COCTaBIIEHUS (POPMYJT BELIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

OTIPEJIENISITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENIEHb OKHUCIICHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSAX, MPUHAIICHKHOCTD
BEILECTB K ONPEACICHHOMY KJIacCy COEMHEHUN 10 (hopMyiiaM, BUAbl XUMUYECKOU
CBSI3U (KOBaJICHTHOM M MOHHOW) B HEOPTaHUYECKUX COCTUHEHUSX;

PACKpBIBATh CMBICT 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, IMOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOpUH, 3aKOHa ABOTAJIPO U €r0 CIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAHMS, B TOM YMCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUYECKUX METOAAX
MCCJICIOBAHUS BEIIECTB U U3YUECHUSI XUMHUYECKUX PEaKIINM;

JEMOHCTPUPOBATh MOHMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [leproanueckon cucreme:

ONMKCHIBATh W XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuoguueckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TjaBHas moiarpynna (A-
rpymnmna)» u «nodounas noarpynna (b-rpynmna)», «Manbie Iepuoab» U «OOJbIINe
MIEPUOJIBI»;

COOTHOCHUTH 0003HAuUEHHUs, KOTOpbIe MMEIOTCs B Tabmuie «llepuoamueckas
cucrtemMa xumudeckux odnemeHtoB JI. M. MenageneeBay, ¢ UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsijl
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PaCHpeIeICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3b TMOJOKEHUS JyieMeHTa B llepwomudeckoit cucreme cC
pacrpenesieHueM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHSAM H
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TeIoBoMy 3G (deKTy);

XapakTepu30BaTh (OMHUCHIBaTh) (UBMYECKME U XHMHYECKHE CBOMCTBA
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IINEe XUMUYECKUE



CBOMCTBAa OKCHJIOB, KHUCIIOT, OCHOBAaHWW W COJICH, TEHETHYECKYIO CBSI3b MEXKIY
HUMHU, TIOATBEPXKIAs MPUMEpPaMU MOJIEKYJISIPHBIX yYPaBHEHUH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OMKCHIBATH POJIb KUCIOPO/A, BOJOPOAA M BOJBI B MPUPOJHBIX IMpolieccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE HCTIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHATh W TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX MpPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JTOJF0 XUMHYECKOTO 3JIEMEHTa B COCIMHCHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmyJie COCAMHCHHS, HaXOIUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBAa B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBOpe, MTPOBOIUTH PACUETHI TI0 YPABHEHUSIM XUMHUYECKON PEaKITUH;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICITUTEIHLHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CICACTBEHHBIX CBSI3eM — U1 M3YYEeHHS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIINi, eCTeCTBEHHO-HAYYHbIE METOJbl TTO3HAHUS — HAOIOACHHUE,
U3MEpCHHE, MOJACIUPOBAHUE, SKCIEPUMEHT (peanbHBIA W MBICICHHBIA) — IS
OCBOCHHMSI YIEOHOTO COJICPKaHMUS,

pacKpbIBaTh  CYIIHOCTh TPOIIECCOB OKHUCIEHHWS U  BOCCTAHOBIICHUA,
COCTABJISITh YPaBHEHUS TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
(METOIOM DJIEKTPOHHOTO OanaHca);

YCTaHABJIMBATh CBS3UW MEXKIYy pealbHO HAOMI0IaeMbBIMH XHUMHYECKUMHU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOMCXOSIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOPAa3us BEIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOnogaTh mpaBuwia  Oe3omacHoW  paboTel B jabopaTopuu  IpH
WCITOJIP30BAHUN XUMHUYECKOH TIOCYIbl M OOOpyJOBaHUWS, a TakkKe IpaBHiia
oOpalieHrsl ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMOIYYEHUIO W COOMPAHUIO
ra3000pa3HbIX BeIIeCTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHONM  MAacCOBOM  JOJEW  PACTBOPEHHOIO  BEIIECTBA, PEUICHUIO
HKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIAaCChl HEOPraHUYeCKHUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAaMH XHUMHYECKOH TPaMOTHOCTH,
BKJTFOYAIOIIEH yMEHHS 0€30macHOro oOpaIrieHus ¢ BEIeCTBAMH, HCTIOIb3YEMbIMU



B ITOBCETHCBHOM JKM3HU, & TAK)K€ 3HAHWUE MPABWII MIOBEICHHS B LIETISAX COCPEIKCHHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xonmy oOyuenuss ¢ 9 knacce y oOyuyaromierocs OyayT copMHUpOBaHBI
CIICMYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUW Ha YTIyOJEHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHUCJIEHUS, XUMUYECKasl peaKiusi, TeIIoBor 3PPEKT peakuuu, MOJIb, MOJISIPHBIN
00BEM, pacTBOp;

IIEKTPOJIUTBI, HEAIEKTPOJIMTHI, dJIEKTPOJUTHYECKAS] TUCCOLMALUS, PEAKIINU
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTENb, BOCCTAaHOBUTEID,
OKUCJIEHHUE W BOCCTAaHOBJICHHE, OJJEKTPOJU3, auloTponus, am(pOTEPHOCTb,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAsS, METAJUINYECKAsl), MEKMOJEKYISIPHbIE
B3aMMOJEHCTBUS (BOIOpOAHAs CBs3b, CUIbl BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 00ObEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHeLIeHTPUPOBaHHAS KyOuyeckas,
IeKCaroHaJIbHas IUIOTHOYIIAKOBAHHAs), KOPPO3Hsl METalIOB, CIUIABBI; CKOPOCTh
XUMHUYECKON PEaKLNH, KaTajau3, XUMUYECKOE PABHOBECHE, JIEMEHTBl XUMUYECKON
TEPMOJMHAMMUKH KaK OJHOW M3 TEOPETUUECKUX OCHOB xumuu; [1JIK;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TOHSITHH H
MPUMEHSTH ITH MOHATHS PY OMUCAHUU BELIECTB U X MPEBPAIICHMUI;

UCIIOJIb30BaTh XMMHUECKYI0 CUMBOJMKY JJIsl COCTaBJIEHUS! (DOPMYI BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKLINN;

ONpEIENATh BAJCHTHOCTh U CTENEHb OKHUCICHUS XUMUYECKHUX DJIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COEIMHEHUN 1o (opMynaMm, BHUJIBl XHMHYECKOW CBS3M (KOBaJICHTHOM,
VWOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3aps] HOHa II0
XUMHUYECKON (opMmyre, XapakTep cpeibl B BOJHBIX pPacTBOpax HEOPraHUYECKHX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Menaeneea wu
JEMOHCTPHUPOBATH €r0 NOHUMAaHUE:!

ONMHKCHIBATh U XapaKTepu3oBaTh TabmmuyHyto ¢opmy I[lepuomuueckoit
CUCTEMBl XUMHYECKHMX D3JIEMEHTOB: pa3iuyarh MNOHATUA «A-rpynna» u «b-
rpynmnay, «Majible epruoib» U «OOJbIINE MEPUOIbI»;

OOBSCHATH CBA3b TMOJIOKEHUS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, IOJYPOBHSIM U
opOUTaISIM aTOMOB MEPBHIX YETHIPEX MEPUO/IOB;



BBIJICISATh OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB 3JIEMEHTOB U HX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB Y THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJIABHBIX MOATPYMI C
Y4€TOM CTPOCHHUS UX aTOMOB;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIJEJICTBUM, 3aKOHAa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW pEaKIuu, HampaBlICHUS CMENICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE peakinu (10 YUCILY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, [0
TeIIoBOMY 3(PdeKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HU3MEHEHUIO
CTEMICHEW OKMUCJICHUS XUMHYECKHX JJIEMEHTOB, MO OOpPAaTUMOCTH, MO Y4YaCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXKAas 3TO OMHCAHUE
NpuMepaMl  MOJICKYJIIPHBIX M HOHHBIX  YpPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJISAITh YPABHEHUS: JIEKTPOJIUTHUECKON JUCCOLMALINK KUCIIOT, IIEI0UYen
W COJIeH; TOJHBIE M COKpAICHHBIE YPAaBHEHUS pEaKIMil HMOHHOrO OOMEHa;
peakiui, TMOATBEPNKIAIOIMIUX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKkpbiBaTh  CYHUIHOCTh MPOLECCOB THAPOIM3Aa COJIEM MOCPEACTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUM  MOCPEACTBOM  COCTaBIICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUii;

MpeACKa3bIBaTh XapaKTep CPe/bl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMHUCHIBaTh) (U3UYECKHE W XHUMHYECKHE CBOMCTBA
MPOCTHIX BEMIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHui, 60op, a3oTt, ¢pocdop,
cepa, XJop, HATPUM, KaJuii, MarHuu, KaJblUi, aJIIOMUHUM, KEIE30, MEIb, LIMHK,
cepedbpo) U 00pa30BaHHBIX MUMHU CIIOKHBIX BEIIECTB, B TOM YMCJIE MX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopoj, okcuasl yriaepoma (I, 1V),
kpemuus (1V), asora (I, I, I, 1V, V) u dochopa (I, V), cepsr (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetaioB |A-IIA-rpynn, amomunus, meau (Il), nunka,
xenesa (1 u 11));

MOSICHATH COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHUS W CBOWCTBA CIIOKHBIX
BEIIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KUACIOTHl B UX conu, ranorenuasl kpemuus (I1V) u docdopa (Il u V), oxcun u
ruapokcu xpoma (1), mepmanranar kanus;



OMUCHIBATh POJIb BAKHEHIIINX U3yYaE€MbIX BEIIECTB B IPUPOJAHBIX MPOIECCaAX,
BIIMSIHUE HA KUBBIC OPTraHU3MbI, IPUMEHEHHUE B PA3JIMUHBIX OTPACIISIX SKOHOMUKH,
MCIIOJIB30BaHUE JISl CO3/IaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MPOBOJIUTH PEAKIIMH, TMOATBEPKAAIONINE KaYECTBEHHBINH COCTaB Pa3IU4HbIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM MyTEM COJEpKalIUecss B BOJHBIX PacTBOpPax
WOHBL: XJIOPUA-, OpoMua-, HoAuA-, cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, MPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BOBMOKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3IMYHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHUMHUYECKON KUHETUKU U
TEPMOJUHAMUKY;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MaCCOBYIO JIOJII0 XMMHUYECKOTO 3Je€MEHTa 1Mo ¢Gopmylie COEIUHEHHsS, MacCCOBYIO
JIOJII0  BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJSIPHYIO KOHIEHTpAllMI0 BEIIECTBA B pPacTBOpe, HAXOAUTh
pocTeniyio (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJAUTHL PACUETHI M0 YPABHEHUSIM XUMHUYECKUX PEAKIUN C y4eTOM HeJoCTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO BBIXOJA MPOAYKTA, 3HAUCHHS TEIJIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmoaTe mpaBuia  Oe3omacHOW — paboThl B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpallleHusl ¢ BEIIECTBAMM B COOTBETCTBUU C HWHCTPYKUUSIMU BBITTOJHEHUS
7a00pAaTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO MOJIYYECHHID WU COOUPAHUIO
ra3oo00pa3HbIX BEMIECTB (aMMHMaka ® YIJEKHCIOrO Ta3a) W PEIICHHUIO
SKCIEPUMEHTANIbHBIX 3a/la4 10 TeMaM Kypca, TMPEeICTaBISATh pPe3yJbTaThl
AKCTIEpUMEHTa B (pOpMe BBIBOJIOB, JOKA3aTEILCTB, IPadUKOB, TAOJIUIl U BBISBISATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MIPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEIBHOU JEATEeIbHOCTU (aHau3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHHWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XMMUYECKUX PEAKIUU,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH TO3HaHUs (HAOJI0JeHre, U3MEpEHUe,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

NpPUMEHSATh  TMpaBWia  0e30macHOTo  OoOpamieHuss ¢ BEIIECTBaMH,
UCIOJb3YEMbIMU B TOBCEJHEBHOM JKW3HU, MpaBujia MOBEACHHUS B IEJIX
cOepexeHus: 3J0pOBbSl M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpEX
(OmacHOCTh) BO3JCUCTBUS Ha JKMBBIE OpPraHU3Mbl OMNPEAEIECHHBIX BEUIECTB,



MOSICHATH HAa MPHUMEPAxX CIIOCOOBI YMEHBIIICHUS U MPEIOTBPAIICHHS UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHHUE )KUPOB, OCJIKOB, YTIEBOIOB I OpraHU3Ma YeJI0BeKa;

UCIIONIb30BaTh MOJYYEHHBIC MpeNCcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JIESITEIIbHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTUSIMH, KAaK OCHOBY
JUIST POECCHOHATBHON OpWUEHTAIMM W ISl OCO3HAHHOTO BBIOOpA XMMHH Kak
npoHIIBHOTO TIpeAMeTa MPU NPOJOJDKEHWHW OOYYCHHS HAa YpPOBHE CPEIHETO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
MPOBEICHUS YUEOHBIX UCCIICIOBAHUM B YCIOBUAX 00pa30BaTENbHBIX OPTaHU3AIINM,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 7/10 2 https://m.edsoo.ru/7f41c97c
MPaKTUYECKON JNeATEIbHOCTH
YeJIoBeKa
BemectBa u xummnueckue
1.2 B 20/28 1 https://m.edsoo.ru/7f41c97c
peakuuu
Htoro no pazaeny 27/38
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bo3znyx. [lonstue o razax.
2.1 mE 14/ 19 1 1 https://m.edsoo.ru/7f41c97¢
Kucnopon. Oxcuabt
Bonopoa. Ilonstue o
2.2 AOPOA 6/ 8 1 https://m.edsoo.ru/7f41c97c
KHCJIOTaX U COJISIX
Boga. PactBopsl. [Tonsitue 06
2.3 A P 12/18 1 1 https://m.edsoo.ru/7f41c97c
OCHOBaHUSIX
OCHOBHBIE KJIacChl
2.4 . 14/ 16 1 1 https://m.edsoo.ru/7f41c97c
HEOPTraHWYECKUX COCTMHCHUI
Hroro no paszneny 46/ 61

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

3.1 14/18 https://m.edsoo.ru/7f41c97c
XHUMUYECKHX dj1eMeHToB JI. 1.
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKUCIUTENBHO- 13/ 16 https://m.edsoo.ru/7f41c97c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro mo pazueny 27/ 34
PesepBHOE Bpems 2/ 3
OBHIEE KOJIMYECTBO YACOB I10
1 102/136

[NPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudpoBbie)
Ne n/m Kontpoabnbsie IlpakTuueckue p
NMPOrpaMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
IloBTOpEeHue u yriyoneHue 3HaHui O
1.1 p yrLy 8/ 8 https://m.edsoo.ru/7f41c97c
BEIIECTBE
OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHMS
1.2 P P 14/14 1 1 https://m.eds00.ru/7f41c98c
XUMHUYECKHUX PEAKITHIA
DIEKTPOIUTHYECKAs JUCCOLIMALINA.
1.3 p A tan 12/ 14 1 2 https://m.edsoo.ru/7f41c99¢c
XHUMHYECKUE PEaKIMK B PaCTBOPax
HUroro mo pazneny 34/ 36
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OO06111ast XapaKTEPUCTUKA XUMHUYECKUX
2.1 B P P 6/ 8 1 https://m.edsoo.ru/7f41c95c
aneMeHToB VIIA-rpymmsl. ["anorenst
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6/ 10 https://m.edsoo.ru/7f41c97c
COEHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 10/ 12 1 https://m.edsoo.ru/7f41c94c
COeIMHEHHS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 12/ 13 1 2 https://m.edsoo.ru/7f41c97c
KpPEMHUU, UX coequHeHus. bop
HWroro mo pasneny 34/ 43



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c98c
https://m.edsoo.ru/7f41c99c
https://m.edsoo.ru/7f41c95c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c94c
https://m.edsoo.ru/7f41c97c

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO6mue cBoiicTBa METaIIOB 6/10 https://m.edsoo.ru/7f41c91c
3.2 Baxueiiine MeTanibl U UX COCTUHEHUS 16/ 22 https://m.edsoo.ru/7f41c92c
HWroro 1o pasumeny 22/ 32
Pa3nen ‘4. Xumus U OKpY:Kaoumas cpeaa
g Demeomanwarepam s venones g s ecson s 1c0c
Htoro no pazneny 5/5
Paznen ‘5. O06001menne 3HAHMIT
SL omommmnt pestenon mapeon & wraccos 9119
HUroro mo pazneny 5/ 10
PesepBHOE Bpems 2/ 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102/ 136



https://m.edsoo.ru/7f41c91c
https://m.edsoo.ru/7f41c92c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

Jara

IIpenmer xumuu. Ponp xumun
B )KM3HU YEJIOBEKA

[onstue 06 ucropuu
BO3HUKHOBEHUS U Pa3BUTHS
XUMUU. XUMHUS B CUCTEME

HayK

Tena u BemiecTna.
q)I/I?;I/I‘ICCKI/Ie U XUMHUYCCKHEC
CBOMCTBA BEIIIECTB
dusnyeckrue U XUMUIECKHE
SIBJICHUSA

[TonsATHE O TEOpETUYECKUX
METO/aX ITO3HAHUS B
€CTECTBEHHBIX HayKax.

M cTOYHUKH XUMUYECKON
uHpOpMaLUu

IIpencraBinenus o HAy4YHOM
IMMO3HAaHHUHU HAa SMIIMPHICCKOM
yYpOBHE: HaOJI0IeHUE,
U3MEepeHHe, IKCIIEPUMEHT,
MonenupoBanue. [Tonstue o
MeToJIaX paboThI ¢
XUMHUYECKHMH BEIECTBAMH.
OGopynoBaHue MIKOJIBHON
XUMHYECKOH J1abopaTopuu

[IpaxTuueckas padora Ne 1 o
teme "[IpaBuiia paboTsl B
n1abopaTopuu U NPUEMBI
oOpaiiieHus ¢ 1abopaTOpHBIM
obopynoBanuem"

YucThle BelecTBa U CMECH
Crioco0nI pazzieneHust cMecei

[TpakTrueckas padora Ne 2 mo
teme "Pasznenenue cmecelt (Ha
pUMepe OYUCTKH




NOBapeHHO conn)"

ATOMBI 1 MOJIEKYJIBI
XHUMHYECKHE DJIEMEHTHI

IIpocteie u cnoxHbIE
BEILECTBA

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

10

11

Xumuaeckas hopmyia.
BanedTHOCTH aTOMOB
XAMHUYECKUX DIIEMEHTOB

3aKOH ITOCTOSTHCTBA COCTaBa
BCIICCTB

12

Ornpezenienre BAJIGHTHOCTH
aTOMOB 110 hopmyiam
OMHAPHBIX COCAMHCHUI

13

14

15

16

OTHOCHUTENLHAS aTOMHAas
Macca. OTHOCHTCIbHAS
MOJICKYJISIpHAsI Macca
BrrunciieHuss OTHOCUTEIBHOM
MOJIEKYJISIPHOM Macchbl
BEII[ECTB, MOJISIPHOM MaccChl,
MAaccChl BEIIECTB U KOJIMYECTBA
BEIIIECTBA

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCAUHECHUU
Bpraucnenuss MaccoBOM 07U
XUMHYECKOT0 dJIEMEHTA 110
dbopmysie CoeTMHEHHS

Haxoxnenue npocreitieit
(dbopMyIbI BelecTa no
MacCCOBBIM JIOJISIM DJIEMEHTOB
Beruucnenus npocrenen
(GhopMyJIBI BEIIECTBA 1O
MacCOBBIM WJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

KoauuecTtBo BelecTBa. MoJb

17

Bs3anmocBs3ps KOMM4UeCcTBa,
MacCChl U YHCIIa CTPYKTYPHBIX
€IMHUI] BEIIeCcTBa

18

MomnsipHas macca cMecHu
BEIIECTB




19

MonbHas 10Jis1 XUMUYECKOTO
AJIEMEHTA B COEAMHEHUH
Haxoxnenne npocreitiieit
¢dbopMyIibl BelecTBa MO
MOJIBHBIM JIOJISIM 3JIEMEHTOB

20

XHUMHUYECKUE SBIICHUS.
XuMHu4deckas peakuus u eé
IIPU3HAKU

3aKOH COXPaHEHMSI MaCChI
BELICCTB

21

ATOMHO-MOJIEKYJISIpHAs
teopusd. Ku3Hb U
nesiTenbHoCcTh M. B.
JloMoHocoOBa

22
23

XHUMHUYECKUE YPABHEHUS

Tuner XUMHUYECKHUX peaKLII/Iﬁ

24

Pacuétel mo XxuMmuecKum
YPaBHCHUAM KOJIUYCCTBA U
MacCChl UCXOAHBIX BECHICCTB
HJIU ITPOAYKTOB pCaKIIUN

25

Brruucnenus no ypaBHEHUSM
XUMHYECKON PEaKIIUHU:
KOJIMYECTBA BEILECTBA, MACCHI
10 U3BECTHOMY KOJIMYECTBY
BEILECTBA, MACCE PEAarcHTOB
WJIU IIPOAYKTOB pEeaKIUU

26

0O00011eHue "
cUCTeMaTHu3aus 3HaHUHU

27

28

KonTtponbHas padora Ne 1 o
Teme «BemecTBa u
XUMHYECKHE PEaKIIUN»

Bo3nyx — cMecs ra3os.
ITonsarue o rasax.

29

3akoH ABorajipo. MosipHbIit
00BEM razoB

30

Brruucienus o0béma,
KOJIMYECTBA BEIICCTBA r'a3a Mo
H3BECTHOMY €0 KOJIMYECTBY
BEIIECTBA, 00BEMY

31

OTHOCHTEIbHAS IIJIOTHOCTh
ra3oB




32

BrIuncienns oTHOCUTEILHOMN
IJIOTHOCTH T'a30B

OnpeneneHre OTHOCUTENbHOMN
MOJIEKYJISIPHOM MACChI
ra3000pa3HoOro BeuiecTna 1mo
W3BECTHOM OTHOCHTEIILHOM
IUIOTHOCTH

33

OOBEMHBIE OTHOIIIEHUS ra30B
IIpU XUMHUYCCKUX PCAKIIHAX

Brrunciaenus 00EMOB ra3oB
110 YpaBHCHHIO XHUMHYECKON
peaKuuu

34

Kucnopox — snmemeHT u
npoctoe BeuiecTBo. CriocoOsl
MOJTy4eHUs! KUCIOpoaa B
1a00paTOPUH U
MPOMBIIIJICHHOCTH

35

36

37

38

Oxkcuasl

[TpakTuueckast pabota Ne 3 o
teme "[lonydenue u
coOupaHue KUCIOPoa,
W3y4YeHUE ero CBOUCTB"

Kpyrosoport kucnoposa B
pupoje

O30H — ayIoTpoIHas
MoaudUKaIIs KUCITOpoa
TennoBoil s ekt
XUMUYECKON pPeaKInu,
TEPMOXUMHUYECKHUE
ypaBHEHUS, DK30- U
SHJIOTEPMHUYECKHUE PEAKITUN
Tommuso. Ucnons3oBanne
VTJIs 1 ME€TaHa B KQ4eCTBE
TOIUIMBA. 3arpsi3HEHUE
BO3/1yXa.

39

BorunciieHus mo ypaBHEHUSIM
XAMHYECKOW PEaKIUU:
KOJINUECTBA BEIIECTBA,
00BEMa, MaccChl 110
U3BECTHOMY KOJMYECTBY
BelecTBa, 00bEMY, Macce
pEareHToB WX MPOIYKTOB




peaxiuu

40

41

42

43

Kontponbnas pabora Ne 2 mo
teme «Bo3nyx. Kucnopoa.
OKcub»

Bonopon — anemeHT u
IIPOCTOE BELIECTBO
CrniocoOblI noy4eHus
BOJIOpOJia B TaOOpaTopuu u
IIPOMBIIIJIEHHOCTH
[TpakTrueckas padora Ne 4 mo
teMe "llonydenue u
coOupaHue BOAOpO/Ia,
M3y4YEHUE ero CBOMCTB"
Hcnonb3oBanue BOJOpO/Ia B
KauyeCcTBE TOILINBA

44

45

TloHATHE O KUCIIOTAaX U COJIIX.
CocTaB KUCIIOT U COJIEH

Brruncienus o0béma,
KOJIMYECTBA BEIICCTBA I'a3a I10
M3BECTHOMY €r0 KOJUYECTBY
BEIIECTBA U 00BbEMY
Berancienus 005EM0B ra3zoB
10 YPAaBHEHHUIO XUMHYECKON
peakuuu

46

Berurcnenus o ypaBHEHHUSIM
XUMHYECKON PEaAKIUU:
KOJINUECTBA BEIIECTBA,
00BEMa, MacCHI I10
U3BECTHOMY KOJHYECTBY
BeIlecTBa, 00bEMY, Macce
peareHTOB WU MPOAYKTOB
peaxiuu

47

dusnyeckue cBONUCTBA BOJLI.
Bopna B mpupoze

AHanu3 U CHHTE3 — METOIbI
M3YYEHUS COCTaBa BOJBI

48

XMMHYECKHE CBOMCTBA BOEI
CocTaB OCHOBaHHUHI

49

PactBopsl. PacTBOprMOCTB
BEILECTB B BOJIE
Hacelenneie u




HEHACBIILICHHBIE,
KOHIICHTPUPOBAHHBIC U
pa30aBiIeHHbBIE PACTBOPHI

50

CriocoOb! BEIpaKEHHS
KOHLEHTPALlUU pacTBOPOB:
MaccoBast J0J1s
pacTBOPEHHOTO BEILIECTBA,
MOJIIpHAsi KOHIIEHTpAIs

51

52

53

[IpaxTuueckas padora Ne 5 o
teme "[Ipurorosnenue
pacTBOPOB C ONPEIEIIEHHOMN
MacCOBOM A0Jen
PacTBOPEHHOTO
BeniectBa.lIpurorosienue
pPacTBOPOB C OMpeAeNEHHOM
MOJISIPHOM KOHIIEHTpaluen
pacTBOpEHHOTO BellecTBa"

Brruucnenus ¢
HCIIOJIb30BaHUEM TOHSITHS
«MOJISIpHAsi KOHIIEHTPaIIUsI
PacTBOPEHHOIO BEILECTBA»
Pone pactBOpOB B npupojie u
KU3HM yenoBeka. Kpyrosopot
BOJIbI B IPUPOJIE

54

3arpsi3HEHUE PUPOTHBIX BOJ.
OxpaHa 1 04HCTKa
IPUPOIHBIX BOJI.

55

56

57

58

Brraucnenus ¢
UCIIOJIb30BaHUEM IpapuKoB
PacTBOPUMOCTH ISl PACYETOB
pacTBOPUMOCTH BEILIECTB
Breraucnenus ¢
HCIOJIb30BAHUEM HOHSATHS
«MaccoBas J0Js BEIIeCTBA B
pacTtBope»

O06o06mIcHuE U
CHCTEeMaTU3alusl 3HaHUH

Kontponbnast pabora Ne 3 mo

teme «Bonopoa. Bona.
PactBopbl. OcHOBaHUS»

59

OKcuIBI: COCTaB,




60

61

62

KIIacCU(pUKAIS,
TPUBUAIBHBIC HA3BAHUS

[Tony4yeHue u XMUMHUYECKHE
CBOMCTBA OKCUJIOB

[TonsiTe 0 ruApoKCUAaX —
OCHOBaHHAX U
KHUCJIOPOJCOACPKAIINX
KHCJIOTax

duznyeckre 1 XUMUUECKHS
CBOMCTBA KHCIJIOT
[Tonyyenue kucnot

63
64

65

66

67

Kiaccudukanust ocHOBaHUH

[[l€noun, ux cBOMCTBA U
CIOCOOBI OyYeHUs
HepactBopumbie ocHOBaHMS,
WX CBOICTBA U CIIOCOOBI
MOJTYYCHUS

[TonsiTue 06 amdoTepHbIX
TUAPOKCUIAX: XUMUYECKUE
CBOICTBA U MOJYYCHHE.
[IpuMeHeHne BaxKHENIINX
OCHOBaHUH

Comnu: cocrtas,
KIlaccU(pUKaus,
TPUBHUAJIbHBIE HA3BAHUS
du3nyecKue 1 XuMHUYECKUe
cBoricTBa coneid. [Tomyuenue
coneu

68

FeHeTI/IquKaSI CBi3b MG)K)Iy
KJIaCCaMU HEOPraHUYECKUX
COeIMHEHUN

69

[TpakTrueckast paborta Ne 6.
Pemenne
AKCTIEPUMEHTAIBHBIX 33724 110
TeMe «OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX
COE€IUHEHMID

70

Breruucnenus mo ypaBHEHUSIM
XUMHUYECKON PEaKIUu:
KOJIMYECTBA BEIIECTBA,
00BEMa, MaccChl 110




U3BECTHOMY KOJIMYECTBY
BelecTBa, 00bEMY, Macce
peareHToB WU IPOAYKTOB
peakiuu

71

72

Brprunciienust Maccel IpoIyKTa
pEaKLUHH O U3BECTHOM Macce
OJHOTO U3 UCXOJIHBIX
BEILECTB, B3SITOTO B BUJIE
pacTBOpa, COAEPIKALIETO
ONpeIENEHHYI0 MACCOBYIO
JIOJIFO paCTBOPEHHOTO
BEILECTBA

KonTponbnas padorta Ne 4 o
TeMe «OCHOBHBIE KJ1acChl
HEOPraHUYECKUX
COEIUHEHUI)

73

74

[IepBble mONBITKM
KJIaccu(pUKaUU XUMUYECKUX
3JIEMEHTOB

[TonsiTve o rpynnax cXoJHBIX
3JIEMEHTOB

DNIEeMEHTHI, KOTOpbIe
00pa3ytoT ampoTepHbIe
OKCHUIBI ¥ TUAPOKCHU/IBI

75

[Iepnoanueckuit 3aKoH.
Otxkpritue Ilepuoanueckoro
3aKOHA

76

Kopotkonepuoanas u
JUTMHHONIEpUOAHAs (hOpMBI
[Tepuoanyueckoit cuCTEMbI
XUMHYECKHX dy1eMeHToB J[. 1.
Menpeneena

[Tepuoas! u rpynmnsl

77

78

OcCHOBHBIE CBEIEHUS O
CTPOCHHUH aTOMOB

CocTaB aTOMHBIX AACP
H3oTons! kak Pa3sHOBHUIHOCTH
aTOMOB XUMHYECCKOT'O
JJICMCHTAa

79

ONEKTPOHBI

DNeKTpoHHass OpOUTab




80

OHepreTuyeckue ypoBHU U
OJIlypOBHH aTtoma; S-, p-, d-
opOuTanu

81

82

83

84

85

86

87

DJeKTpOHHbIE KOH(PUTYpaIHH
U JICKTPOHHO-TpaduIecKue
(dbopMyITbI aTOMOB

CtpoeHue 3JIeKTPOHHBIX
0005109eK aTOMOB TIepBBIX 20
XUMUYECKHUX JIEMEHTOB
Ilepronnueckoit cCucTeMbl
.. Menneneena

3aKOHOMEPHOCTU U3MEHEHUS
paauyca aTOMOB XUMHUYECKHUX
AJIEMEHTOB, METAJUIMYECKHUX U
HEMETAJUIMYECKUX CBOWCTB IO
rpymnmnam v rnepuojam

H3MmeHeHne CBOMCTB
COC,I[I/IHGHI/Iﬁ XUMHNYCCKHX
9JICMCHTOB B ICPUOJaX 1

rpynmnax

XapakTepucTuKa
XUMHYECKOT0 DJIEMEHTA 110
€ro TOJIOKEHUIO B
[Iepnoanueckoii cucreme
J.1. MenneneeBa

3nauenue [lepnonnyeckoro
3akoHa u Ilepnonnyeckon
CUCTEMBI XUMHYECKUX
3JIEMEHTOB JUJI Pa3BUTHSA
HAyKHU U IPaKTUKHU

SJ'ICI(TpOOTpI/II_IaTeJ'IBHOCTB
XUMHUYCCKUX 3JICMCHTOB

88

KoBanenTHas IoJrsipHas CBA3b
KoBanenthas HEMOoJIsIpHad
CBA3b

89

90

HNounag cBsa3p

DNEKTPOHHBIE U CTPYKTYpPHBIE
(bOpMyIIbI BEIIECTB

91

Kpucrannnueckue u
amop(HBbIe BEIeCTBa
THUIBI KPUCTAININYECKUX




92

93

PELIETOK U UX
XapaKTEePUCTUKU

[TpuarHBI MHOTOOOpA3Us
BEIIIECTB, 3aBUCUMOCThH
CBOMCTB BEIIIECTB OT COCTaBa
U CTPOEHUS

CreneHp OKUCIEHUSI

94

OKHUCITUTENBHO-
BOCCTAHOBUTCJILHBIC peaKI_II/II/I

95

96

97

XuUMHUYecKre 3IEMEHThI —
OKHCIIUTCIIN 1
BOCCTaHOBHUTCIIN

CocraBneHnue ypaBHeHUN
OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEaKIIHA,
METO/T JIEKTPOHHOTO OaaHca

Beruunciienus mo ypaBHEHUsIM
XUMHYECKON PEaKIuu:
KOJINYECTBA BEIIECTBA,
00BEMa, MacCHI 110
HN3BCCTHOMY KOJIMYUCCTBY
BEIIIECTBA, 00BEMY, Macce
peareHToB UiId MPOIYKTOB
peaxiuu

98

Brruncnenus npocrenmen
MOJIEKYJISIPHOM OpMYyJIBI
BEIIECTBA 10 U3BECTHBIM
MacCCOBBIM JOJISIM DJIEMEHTOB

99

100

O060061EHNE U
cUCTeMaTHu3anus 3HaHUHU

KonTtponbHas padora Ne 5 o

TEMC ((CTpOCHI/IC aToMa.
XHUMHU4YECKasl CBSA3b»

101-
102

PesepBHBIi ypok

OBILIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

102




9 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

CTpoeHue aToMOB

ITocnemoBaTenbHOCTH
3aMoOJTHEHUS AJICKTPOHHBIX
opOuTaseii aTOMOB MaJIbIX
MIEPHOJIOB

OCco0CHHOCTH 3aII0JIHECHUS
AIIEKTPOHHBIX OpOuTasIeh
aTOMOB OOJIBIINX
MIEPHOJIOB

CrerneHp OKUCIICHUA 1
BAJIEHTHOCTh

Buasl xumuueckoii cBI3U

OOMEHHBIN U TOHOPHO-
AKICTITOPHBIN MEXaHU3M

00pa3oBaHMs KOBAJIEHTHOM
CBsI3U. MexXMOIIeKy s pHbIe

B3aUMOJEUCTBHUS

Tumsr KPHUCTATNINYCCKUX
peHIEToK, 0COOEHHOCTH
CTpOECHUS
KPUCTAJTINYECKUX
peETOK

3aBUCHUMOCTH CBOICTB
BEIleCTBa OT THUIIA
KPUCTAJUTMYECKOU
PELETKU U BUIA
XUMHYECKOH CBSI3U

Knaccudukanus

XUMHUYCCKHUX peaKI_II/II\/'I 10
Pa3JINYHbIM IIPpHU3HAKaAM

10

DHepreTuka XUMHICCKHX
peakuuii. TernoBoit

s heKT XuMIIecKoi
peaxkuuu

11

3akoH I'ecca u ero
CIIEICTBUSL




12

13

14

Beruucnenus no
TEPMOXUMHYECKOMY
YPaBHEHUIO PEaKIIUU:
TeIrI0BOro 3¢ dhexra
XUMHUYECKON peakinH 10
KOJIMUECTBY BEIIECTBA,
Macce Uiu o0bEMY
IPOPEarupoOBaBIIETO WIIN
00pa3oBaBIIerocs
BEIIIECTBA

[TonsiTHE O CKOPOCTH
XUMUYECKON PEaKLIUH.
3aKoH JACUCTBYIOIINX MacC
OHeprusi akTUBaLUU.
[lonsiTue 0 KaTanuse.
®depmenTsl. UHTHOUTOpHI.

15

@DakTOopsI, BIUAIOIINE HA
CKOPOCTb XUMHUYECKOU
peakuuu

16

TTousTie 0 XUMHYECKOM
paBHOBecHM, TpUHLHAI Jle
latenne

17

®DaxTOopsl, BIUAIOIINE HA
COCTOSIHME€ XUMHUUYECKOTO
paBHOBeECHS.
[Iporuo3upoBanue
BO3MOKHOCTHU IIPOTEKaHUS
XUMHYECKHUX
IIPEBPAILECHNN B
Pa3IMYHBIX YCIOBUSAX

18

OKHUCIIUTENBHO-
BOCCTAHOBUTEIbHBIE
peakuuu

19

20

Baxurie oxuciaurenu u
BOCCTAaHOBHUTEIH.
ITepmanranaT kanus

CBolicTBa IPOCTHIX
BEISCTB — METAJUIOB U
HEMETAJJIOB, KHCJIOT U
coJieii — B CBETE
MpeACTaBICHUI 00
OKHCJIUTENBHO-




21

BOCCTAaHOBUTCIIbHBIX
peaKIusx

[TpakTuueckas padora No

1. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
1o Teme «OKHUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE
peaKIum

22

Kontponbnas padora Ne 1
o TeMe «OCHOBHBIE
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHUYECKUX
peaKiuii»

23

24

PacTBOpenue kak ¢puzuko-
XUMHYECKHUI MIPOLIECC

DIIEKTPOIUTHI U
HEDJIEKTPOIIUTHI

Teopus
ANEKTPOIUTUYECKOMN
JUCCoLUaluu

25

HonnHoe npousBeneHne
BOJIbI. BomopoaHblit
MOKa3aTellb

26

27

DIEKTPONUTHYECKAS
JIUCCOIMAIINAS KUCIIOT,
OCHOBAHHUH U COJIEN

Peakmun nonsoro oOmeHa

28

CBoO¥CTBa KHCIIOT,
OCHOBAaHUH U COJICH B
CBETE MpeACTaBlIeHU 00
ANEKTPOJIUTUYECKON
JIUCCOLMAIAN

29

30

KauecTBeHHbIe peakuyu Ha
HOHBI

[IpakTuueckas pabora Ne
2. Pemenne
AKCTIEPUMEHTAIBHBIX 33724
10 TEME
«DNEKTPOIUTHIECKAS
JUCCOIUALUSD)

31

I'maponus coneit
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HoHHbIe ypaBHEHUS
TUAPOIIN3a COJIEU

[TpakTuueckas padora No

3. Pemienue

AKCIEPUMEHTAIBHBIX 3a7a4 1
o TeMe «l maponus

cosen»

33

Brrancnenns maccel

MPOJIYKTa PEAKLIUU 110

HW3BECTHOM Macce OJJHOTO

W3 UCXOJIHBIX BEIICCTB,

B35ITOTO B BUJIE PacCTBOPA, 1
cojieprKaIlero

ONPEACIEHHYIO

KOHIIEHTPaIHIO

pPacTBOPEHHOTO BEIIECTBA

34

35

KonTponpsHas padora Ne 2
0 TeMe
«ONEeKTPOIUTHYECKAS
JIMCCOIAALINS.
XUMHUYECKHE PEaklny B
pacTBopax»

OO11as xapakTepuCcTHKa
HEMETAJIJIOB

36

37

OO61as xapakTepucTUKa
raJjoreHOB

XUMUYECKUE CBOWCTBA
rajoreHoB. XMMHUYECKUE 1
CBOIICTBA XJI0pa
Xnoposogopoa. ConsiHast
KHCIIOTa

38

[TpaxTrueckas padora Ne 4
o teme "l[lonyuenue
COJISTHOM KHUCIIOTBHI,
u3ydyeHue e€ cBOMCTB"

39

ITonsTHe o
KHUCJIOPOACOAECPKAIINX
KHUCJIOTaxX XJopa U UX
COJIAX

40

Baxkueiinne coetnHeHN
XJIOpa ¥ UX HaXOXXJICHHUE B




110)51010)i (S

41

42

OO0mast xapakTepUCTHKA
anemeHToB VIA-rpymmsl

CrtpoeHnue u cBOMCTBa
IIPOCTOI0 BEILIECTBA CEPHI.
AunnoTponHbie

MO (PUKAIIIH CEPBI.
Haxoxnenue cepol u eé
COEMHEHUH B IIPUPOJE.
XUMHUYECKOE 3arpsiI3HEHNE
OKPYKaIOILEeH Cpebl
COCIMHEHUSIMU CEPBI

43

44

CepoBo10poJ1, CTPOCHHUE,
(1)I/I3I/I‘I€CKI/I€ U XUMHUYCCKHUC
CBOWCTBA

OKcubl cepsl

45

CepHucras Kuciaora u eé
COJIN.

Cepnas kuciora u ee coiau
[IpompinenHoe
MIOJIyYEHUE CEPHOU
KHCIIOTBI

46

Breramcnenns Macchl
MPOJIYKTa PEAKIIUU 10
W3BECTHOM MacCOBOI
(06BEMHOIT) moe (%) ero
BBIX0/Ia OT TEOPETHYECKHU
BO3MOXKHOT'O

47

Brramcnenns maccoBoi
(00BémHON) o (%)
BBIXO/JIa MPOJIYKTa PEAKIIUU
10 U3BECTHOI Macce
(00BEMY) HCXOTHOTO
BEIIIECTBA U MPOAYKTA
peaKiuu

OO1ast xapaKTepUCTHKA
3JIeMeHTOB VA - TpyIIIIbI

A30T, pacCIpOCTpaHEHUE B
npupojie, Gpu3ndecKkue u
XUMHYECKHUE CBOMCTBA

48

AmMMuak, ero pusndecKue




U XUMHUYECKUE CBOUCTBA

49

Conn aMMOHUA

50

[IpaxTuueckas padora Ne 5
no teme "[lonyuenue
aMMuaKa, U3y4eHue ero
CBOMCTB"

51

52

Oxcunpt azora (1, 11, HI,
v, V)

A30THCTas] KHCIIOTA.
A30THasI KHCJIOTa

[TIpomsinieHHOE
MOJIyYeHHE a30THOU
KHCJIOTBI

53

Hurtpatbl u HUTPHUTEL.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXKaroIlen cpebl
COEIMHEHUSIMU a30Ta

54

55

56

57

docdop, amtoTponHBIC
moudukanym pocdopa
Oxcust docdopa (111, V)
u docdopHas KucioTa
[ToHsATHE O MUHEPATBHBIX
ynoOpeHusix. 3arpsi3HeHne
NPUPOJIHBIX BOJIOEMOB
COCJIMHEHUSMU a30Ta U
docdopa

Yraepon, ero
AIOTPOITHBIE
MOJU(pHUKAIIMHA U CBOHCTBA

58

Oxkcuapl yraepoja, ux
busnUecKre 1 XUMHUECKHE
CBOMCTBA. DKOJIOTHYECKHE
po0JIEMbI, CBSI3aHHBIC C
okcusiom yriepoaa (1V)

59

[TpakTrueckue padboTsl Ne
6 o Teme "[lonyuenne
okcuna yraepona (1V) u
M3y4EeHUE ero CBOUCTB"

60

VYronpHasa KuciaoTa U eé
COJIH

61

HepBOHa‘IaJIBHBIG IIOHATHUA




00 OpraHNYecKux
BEILIECTBAX KaK O
COEIMHEHUSX yriepoja

[IpupoaHbIE HCTOUHUKHU
YII€BOJOPOAOB U UX POJIb
B OBITY U
IIPOMBILUIEHHOCTH

62

63

64

[TonsiTre 0 OMoNIOrUYECKU
BaXHBIX OPTaHUYCCKUX
BEleCTBaX — JKHUpax,
OesKax | yriieBojax
Kpemnwnii, ero ¢pusnueckue
U XUMUYECKUE CBOMCTBA
Oxcun kpemuus (1V),
KpEMHHUEBAs KUCIIOTa,
CUJIMKATBI

65

66

bop. bopHas kucnora

[TpakTuueckast paborta No7.
Pemenne
AKCIEPUMEHTAIBHBIX 3a7a4
o TeMe «Baxnenmmue
HEMETaJUIbl U UX
COCIMHECHUS

67

Boruncnenust maccol
(0OBEma; H.y.) TPOJIYKTa
pEaKIHM MO TAaHHOW Macce
(00BEMY) HUCXOTHOTO
BEII[ECTBA, COJICPIKAIIETO
ONpeIETEHHYI0 MACCOBYIO
JIOJIIO TIPUMECEN

68

KonTponbnas padota Ne 3
o Teme «BaxHeime
HEMCTAJJIbI U UX
COCTUHEHUS»

69

OO61mas xapakTepucTHKa
XAMHYECKHUX DJIEMEHTOB —
METAJIJIOB Ha OCHOBAHUHU
nx nojoxkenus B IICXD
JI.1. MenneneeBa

70

Merannsl A- u b-rpynn

Merannuueckas cBSI3b U




MeTaJITNIecKast
KPUCTALITMIECKAS
peméTka. 3aBUCUMOCTh
(U3NUECKUX CBOICTB
METAJUIOB OT CTPOCHHUSI
KPHUCTaJIOB

71

OO01IMe XUMAYECKUE
CBOICTBA METAJUIOB

72

73

O6u1me cnocoObl
MOJYYECHUSI METAJLJIOB, 1
MeTtamuryprusi. CruiaBsl

DJEeKTPOIIN3 PacIlIaBOB U
PacTBOPOB COJIei KaK OJIUH
U3 CIIOCOOOB MOTyYCHHS
METaJlIOB

[TonsiTre o Koppo3uu
METaJIJIOB

74

Brrancaenus cocraba
CcMecell ¢ MCIOIb30BaHUEM
pELIeHUs] CUCTEM
yYpaBHEHUU

Paznmuunabie THIIBD
BBIYHCIIEHHUH 110
YpPaBHEHUSAM XUMUYECKUX
peakuun

75

76

Meramnsl A-rpynm.
[IlenouHble METATIIBI
Haxoxnenue B mpupone.
CBoiicTBa IIETIOYHBIX
METaJUIOB

OKcuabl U THAPOKCHUTBI
HaTpHs U Kaaus

77

78

[llenouno3eMenbHBIE
METAJIJIbI

Baxneiinme coefmHeHUS
KaJIbITHSI, CBOMCTBA,
MIPUMEHEHNE

JKécTkocTh BOABI U
CHOCOO0BI €€ yCTpaHEeHUs

79

[TpakTruueckas padora Ne 8
o teMme "JKECTKOCTE BOIBI




U METOAbI €€ ycTpaHeHus"

80

AmroMuHUN

AmdotepHbIe cBOICTBa
OKCH/JIa M THJIPOKCH/IA
QTIOMUHHUS

81

82

83

OO0m1ast xapakTepUCTHKA
MeTauioB b-rpymnn
(MOOOYHBIX TOATPYIIIT)

IlepBoHayvanbHbIC
MIPeJICTaBICHUS O
KOMILJIEKCHBIX
COCTMHEHUSIX

Menp u cepedpo

84

[IpencraBnenus 06
aAMMHAYHBIX KOMILJIEKCaX
cepebpa u meau

85

IMunk
AmMdoTepHbIe CBOMCTBA

OKCHJIa ¥ THJIPOKCHIA
[IUHKA

86

Kemnezo

87

OKcubl, THAPOKCHUBI U
conu xkenesa (I1) u xenesa
D)

UyryH ¥ cTajgb — CILIaBbI
xKenesza

88

89

[IpakTuueckas pabora Ne
9. Pemrenne
HKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMe «Baxxueiime
METaJUIBl U UX
COCIMHCHHUS

Brruucnenus coctaBa
cMecell ¢ UC0Ib30BaHUuEM
pELIeHUs] CUCTEM
YpaBHEHUN

Paznuunbie THITED
BBIYHCIICHHUH 110
YpaBHEHUSAM XUMUUYECKHUX
peaKuuit

90

Kontponbnas padora Ne 4

1




o teMe «BaxHeuIme
METaJUIBI U UX
COEIUHEHUSI»

91

be3onmachHoe
HCIIOJIb30BaHUE BEIISCTB U
XUMHYECKHUX PEaKIUi B
OBITY

92

93

Hosbie MaTepuasl u
TCXHOJIOTHUH. HpI/IHI_[I/IHBI
«3eJIEHOU XUMUN

XuMus u 300POBLC

94

XUMHUYECKOE 3arpsi3HEHUE
OKPYKaIOILEH Cpeabl.
[TonsATHe 0 npenensHO
JIOITyCTUMOU
KOHLIEHTpALlUU BELECTB

(ITAAK)

95

96

97

DKOJIOTHYECKHUE
poOJIEMBI, CBSI3aHHBIE C
COEIMHEHUSIMH YTJIepo/a,
a30Ta, Cepbl, THKEIBIX
MeTanoB.Poib xumuu B
PELICHUH YKOJIOTHUECKUX
npoOem

IToBTOpEHHE.
Ileproauueckuii 3aK0H U
Ilepunonnueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB B
CBETE TEOPHUH CTPOCHUS
aToma

3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMHYECKHX DJIEMEHTOB U
HUX COeOUHEHUN B
MepHoaxX U rpymmax
CrpoeHue BelecTsa B
TBEP/IOM, KUJKOM H
razo00pa3HOM COCTOSTHUH.
Buner xumMnueckou cBsi3u

98

Knaccudukanus
XUMUYECKUX PEaKLUU 110
Pa3IUYHBIM IPU3HAKAM




CBoliCcTBa KHCIIOT,
OCHOBAHUU U COJIEU B

99 CBETE MpeACTaBICHUH 00 1
ANEKTPOIUTUICCKON
JICCOIIMALINT
OKHCIUTENBHO-

100 BOCCTAHOBUTEJIbHBIC 1
peaKIuu. DIEKTPOIH3.

18;- PesepBHblil ypok 2

OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kona .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHUsA
pe3yjabTara
1 ITo Teme: «IlepBoOHaYaNbHbIE XUMUYECKUE ITOHITUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX TIOHSATHI: aToM, MOJEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIECTBO, CIIOXKHOE BEIIEeCTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
11 MaccoBasi JIOJISI XUMAYECKOTO DJIEMEHTa B COCIMHCHUH, MOJISPHBIA 00BEM,
XUMHUYECKasl pPeaklus, KIACCU(PUKALNUS PEaKIUi: PEaKIHH COCAMHCHUS,
pCaKIUU Pa3NOKEHUsS, PEAKIUU 3aMCIICHUsS, PEaKIMu OOMEHA, 3K30- U
SHJIOTEPMHUUYECKUE PpPEaKIHH, TEeIUIoBOM J(p(dEKT peakuu, pacTBop,
MaccoBasi 10Jis BellecTBa (IIPOLIEHTHAs! KOHIICHTPAI[Hs) B paCTBOPE
12 WJUTFOCTPUPOBATH  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHATHH U
' MIPUMEHSITH OTH TOHSTHUS TIPU OIIMCAHUH BEIIECTB U UX MPEBPAIICHUH
13 MCIOJIb30BaTh XMMHUECKYI0 CHMBOJIMKY ISl COCTaBJIeHHs ()OpMYIT BEUIECTB
' Y YPAaBHEHUN XUMUUYECKUX PEAKLIMI
14 pPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHSI MACChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTPEIETSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIacCU(PUIIUPOBATh XUMHUYECKHE peakuuud (10 YHCIy H  COCTaBy
' YYaCTBYIOIINX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3D (HEKTy)
1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChI BEIIECTB
18 BBIUMCIISATH MAaCCOBYIO JIONIO XHMHUYECKOTO »diieMeHTa 1o (opmyre
' COEINHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIIECTBA B PaCTBOPE
110 NPUMEHSTh E€CTEeCTBEHHOHAyYHbIE METOIbl TO3HAaHHUS — HaOIIOJCHNUE,
' U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEealIbHbII U MBICIIEHHBIH )
2 ITo Teme: «BaxHelme NpeICTaBUTENI HEOPTaHUYECKUX BEILIECTBY
51 PacKpbhIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TIOHSITHH: OKCHJ, KHCIIOTAa,
' OCHOBAHHE, COJIb
59 ONpeNeNsaTh MNPUHAMIEKHOCTh BEIIECTB K  ONPENEIEHHOMY  Kiaccy
' COCIMHEHHH 10 popMyIIam
2.3 KJIacCU(PUITMPOBATh HEOPTAHNYECKHUE BEIIECCTBA
54 XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIECTB

Pa3IMYHBIX KJIACCOB, MOATBEPKIasl OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX




YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUI

2.5

2.6

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

CJIeIOBaTh MPaBUJIaM IOJIb30BAHMS XUMUYECKOM MoCyn0il U 1a00paTopHBIM
o0opysoBaHueM, a Takke IMpaBWjiaM OOpalleHUs C BelIeCTBaMH B
COOTBETCTBUU C HUHCTPYKUUSMH [0 BBINOJHEHHUIO J1a0OPAaTOPHBIX
XUMHYECKUX OTBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposia M KHCIOPOAA), NPUTOTOBIEHUIO PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATh U IIPOBOJIUTH
XUMHYECKHE HKCIEPUMEHTHINIO PACIO3HABAHUIO PACTBOPOB MIETOYEH U
KHUCIIOT C MIOMOIIBI0 HHIUKATOPOB (TakMyc, heHondTanent, METHIOpaHK U

JApyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

ITo teme: «llepuoamdeckuii 3akoH u Ilepuoanyeckas cucteMa XMMHUYECKUX
sanementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKAs CBA3b.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX TTOHATHH: AApo  artoma,
3J'IeKTp0HHBII71 clioit aToMa, aTOMHasd Op6I/ITaJ'IB, paanuyc atomMa, XUuMH4IeCKad
CBA3b, noJrsipHad u HEMoJsIpHad KOBaJICHTHAasA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HOHHAas CBA3b, MOH, KAaTHOH, aHHWOH, CTCIICHbL
OKHCJICHHUSA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOianuHyto ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb TOHATUS  «IJIaBHas
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpymnmna)y, «mansie» u
«OoJBIINEY TIEPUOJIbI

3.4

3.5

3.6

packpbeiBaTh  cmblci  Ilepuommueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHE IEPUOANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX AJIEMEHTOB OT UX MOJ0KeHUs B [leproanueckoi cucrteme

COOTHOCHTH 0003HaueHUsI, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cuctemMa XMMHueckux auieMeHToB JI.MI. MeHnneneeBa» ¢ 4HUCIOBBIMU
XapaKTepUCTHUKaMH CTPOEHUS aTOMOB XMMMUYECKHX JJIEMEHTOB (COCTaB U
3aps  sapa, oOIlee YHCIO DJIEKTPOHOBU  paCIpesieieHHe HX 110
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCINHCHHUAX

3.7

ONpeAensaTh BHJ XHUMHUYECKOH CBsI3M (KOBaJeHTHass U  HMOHHasA)B
HEOPraHMYECKUX COCAMHEHUSIX

9 KVIACC




Kon
MPOBEPSIEMOT0
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkuus»

pacKkpbiBaTh  CMBICII  OCHOBHBIX XHMHYECKUX IOHSTHH:  pacTBop,
AIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTUUECKAS] JUCCOLUALIMS, PEAKLIUN
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMbIe U
HEOOpaTUMbIE pEaKUUH, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHCJIUTEND, BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBIICHUE, AJUIOTPONUS,
aM(pOTEPHOCTh, XUMHYECKAsl CBS3b (KOBAJICHTHAS, HOHHAS, METAJUTHUECKAs),
KpHUCTaJUIMYECKasl pelI€TKa, CIIJIaBbl, CKOPOCTh XUMHUYECKON peaKIuu

1.2

1.3

14

HIUIIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHMMHUYCCKHX MOHATHH U
MPUMCHATH 3TU MMOHATHSA ITPU OITMCAHUHN BCUICCTB U UX HpeBpaHleHI/Iﬁ

COCTAaBJIATh ~ YPABHEHHS  OAJICKTPOJUTUYCCKOW  JHUCCOLMAIMH  KHCIIOT,
IeJI0Yel U COJICH, MOJHBIC W COKPANIEHHBIC YPAaBHEHHsI PEaKIMii HOHHOTO
oOMmeHa

PaCKpbLIBATb CYHIHOCTDb OKHUCINUTCIIbPHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOT'O 0ajaHca 3THX peaKL{I/Iﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKkIuu

IIo Temam: «HeMeramnel M HX coeauHEHHUSI» MU «MeTalllbl U HX
COCOAUHCHUSA

XapaKTepu30BaTh (OMUCHIBATH) OOIMME M CHeNUPUUIECKue XUMHUYECKUE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKAas OIUCAHUE
puMepamMu MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKnui

2.2

COCTaBJIATE YPAaBHCHUA peaKHHﬁ, MOATBCPKAAIOIMINX CYHICCTBOBAHUNC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

MPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HUX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHUX TMPEBPALICHUI B Pa3IMYHbBIX
YCIIOBHSIX

CJIeZIOBaTh NMPaBUJIaM I0JIb30BAHUS XUMUYECKOH MOCY0i U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HHCTPYKIMSAMHU 1O  BBINOJHEHHUIO J1abOpaTOPHBIX
XUMHYECKHX OITBITOB IO TIOJTYYCHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIOoro ras3a)

MPOBOANTH PEAKIUU, MOATBEPKAAIONINE KAYEeCTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJOPUA-, OpPOMHUI, HOIHI,
kapOoHat, docdar, cuiamkar, cyiabdpaT, THAPOKCUIAOHBI, KATHOHBI
aMMOHUS, WOHBI HW3YYEHHBIX METaJUIOB, TPUCYTCTBYIOUIME B BOJTHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

pacKkpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnonsatui: [IJIK BemectBa;




KOppO3Hs METAIUIOB

3.2

IMPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIIUTEILHON JEITeIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, 00O0IICHHE, CUCTEMATHU3AIINIO, BBISIBICHUE TPHYNHHO-
CJIE/ICTBEHHBIX CBS3€H — IIJII U3YYCHUS CBOWCTB BEIIECTB M XUMHUYECKHX
peakiuii; eCTECTBEHHOHAyYHbIC METOJbl TIO3HAaHHWS — HaOIIOJIEHUE,
U3MEpPEHHUE, MOIEIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBII )




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Poiap XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUcTeMe Hayk. Tema u
BeniecTBa. OU3NUYECKHE CBOMCTBA BEIIECTB. ATPeraTHOE COCTOSIHUE BEIIECTB
Ilonsarue o Meromax mO3HaHHMS B XMMHHM. YucTble BemecTBa U cMecH. CrocoObl
paszeneHus cMecei

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 1eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUeHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHas aroMHas Macca. OTHocCHTENIbHAs
MOJICKYJIIpHAas Macca. MaccoBas D011 XHMHYSCKOro 3JIEMECHTA B COCIUHCHUU

KomnuectBo Bemecta. Moisib. MossipHas Macca. B3auMocCBsi3b KOJIMYECTBA, MAaCChl U
qHuclia CTPYKTYPHBIX €IWHUI] BemlecTBa. Pacu€rel mo ¢dopMynaM XHUMHUYECKUX
COeTUHEHUN

dusznueckrue U XUMHUYECKHUE SBICHHSA. XUMHUUYECKas pcaKknus u eé IMPU3HAKH. 3akoH

COXPaHEHHUS MACChl BEIIECTB. XuMuieckue ypaBHeHus. Kinaccuduxamus XuMudeckux
peakuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEIIIeHHs, 0OMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO € XHMHYECKOW MOCYIOH, C MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOpareHus ¢ 1abopaToOpHbIM 000pYI0BAHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HaOmoaeHue (usnyeckux (IUIaBJIEHHWE BOCKA, TasHUE JIbJla, PACTHUpaHHE caxapa B
CTyNKe, KWIEHHEe M KOHJCHCAllUs BOJAbI) M XUMHUYECKUX (TFOpPEHHE CBEYH,
MPOKAJIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJCHCTBUE Mela C KUCIOTOH) SIBJICHUH,
HaONlo/IeHe W ONHCaHWE NPHU3HAKOB MPOTEKAHUS XHUMHUYECKHUX  peaKIHi
(paznmoxeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCJIOTHI € XJIOpUIIOM Oapws,
paznoxkenue tuapokcuna menu(ll) mpu HarpeBaHwm, B3aMMOJNEWUCTBHE jKelie3a C
pactBopom comu menu(ll), m3ydenune cmocoOOB paszieneHus cmecedl (C MOMOIIBIO
Mariura,  (QuiIbTpOBaHWE,  BbIIApPUBAHME, JAUCTWUIALUSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU TOBAapEHHOW COJIM, HAONIOJIEHHE U OMNHMCAaHUE pe3yJbTaTOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE
MOJIENEN MOJIEKYJ (ILIapOCTEPIKHEBBIX )

Baxuerive npencTaBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kucinopoa — a1eMeHT U IpOCTOE BEIIECTBO.
Haxoxzaenue kuciopoja B nmpupoje, pusndeckre 1 XuMU4eckie CBOICTBa (peakiuu
ropenus). Oxcupasl. [Ipumenenne kucimopoga. CrocoObl MOTyYEHHUS KHUCIOpPOaa B
naboparopun M TpoMbIIIeHHOCTH. KpyroBopor kucnopoga B mpupojge. O30H —




AJUIOTPOMHAS MOIU(PHUKALMS KHCIOPOIa

2.2

2.3

2.4

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

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

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBopurens. PactBopel. HacelenHbie u
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTH BemecTs B Boje. MaccoBas n1ons
BELIECTBA B pacTBOpe. XUMHUYECKHE cBOMCTBA Bojabl. OcHOBaHusA. Posib pacTBOpoB B
IpUpPOE M B JKU3HM uenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHue
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOL

2.6

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kinaccudukaius OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitatypa okcuoB. @u3nueckue 1 XUMHUYECKHE CBOMCTBA OKCHIOB. [lonyuenue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBaHuil. PU3WYECKME W XHMHUYECKHE CBONCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnorel. Knaccudukamuss xucnor. Homenknatypa kucinor. Pusuueckue u
XMMHUYECKHE CBoOMcTBa KHCIOT. Psga aktuBHoctH MetamnoB H.H. bekerosa.
[TonydyeHnue KuCIoT
Comu. Howmenknatypa coneil. @usznueckue M XHUMHYECKHME CBOMCTBA COJEHl.
ITony4yenue conen

2.10

211

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

XUMUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE OMpEENICHNEe COJAEPKAHUSI KUCIOPOJa B
BO3lyXe, MOJY4YeHHEe, COOMpaHHe, PACllO3HABAHUE M HM3YYCHHE CBOMCTB KHCIOPOA,
HaOII0/IeHNEe B3aWMOJICHCTBHUS BEIIECTB C KUCIOPOJIOM M YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus: ropeHns (moxapa), 03HaKOMIJIGHHE ¢ 00pa3llaMi OKCHIIOB M ONIMCAaHUE
WX CBOWCTB, MOJIydeHHE, COOMpaHNe, paclio3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOIA
(ropenue), B3ammojencTBue Bogopoma ¢ okcugom  wmeau(ll)  (Bo3zmoxkHO
WCIIOJIH30BaHNUE BUIEOMATEPHAIIOB), HAOII0O/IeHHEe 00pa3IloB BEUIECTB KOIUYECTBOM 1
MOJIb, HCCIEOBaHHE OCOOEHHOCTEW pACTBOPEHHsI BEIIECTB C  Pa3IHMYHOM
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpeNeIEHHOW MaccoBOW moieit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaUIaMU (HATPHEM U
KaJbI[ieM) (BO3MOXHO HCIOJIb30BaHUE BHUECOMATEPHAIIOB), OMPEICICHHE PAaCTBOPOB
KHCIOT M WIeJoYed C TIOMOUIbI0 HMHIUKATOPOB, HCCIIEIOBaHUE 0O0pa3IoB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIIOJCHUE H3MEHEHUS OKPACKH
WH/IMKATOPOB B PAacTBOpaxX KHCJIOT WM MIEJIOYeH, M3ydeHHE B3aUMOJICHCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C MeETaUlaMH, pPeaKIui
HeHTpanm3anuy, TIOJyYeHHEe HEPAaCTBOPUMBIX OCHOBAHHMW, BBITECHEHHE OJHOTO




MeTajula JPYruM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 337a4 M0 TeMe
«BaxHeime Kj1accbl HEOPraHUYECKUX COCAUHECHUI

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX 3j1eMeHToB J1.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUuecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKLIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTne O rpymmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaJlJIbl, IaJIOTEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHIBI |
TUAPOKCHIBI

[lepuonuueckuii 3akoH. llepumomgmyeckas cucrema Xxumudeckux sjaeMeHtoB JI.H.
MenpneneeBa. Koporkomepuoanas W jauuHHonepuonaHas ¢opmel Ileproaudeckoit
cucrembl xumuueckux odsemeHtoB .M. Mengeneesa. Ilepuoasl u  rpymisl.
@U3NYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIIBI AJIEMEHTA

Ctpoenne atomoB. CoctaB aroMHbIX sifep. M3orombl. DnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IMEpBbIX 20 XMMUYECKUX dJIeMeHTOB [lepuoandeckoit
cucrembl JI.MI. MengaeneeBa. XapaKTepUCTUKa XHWMHYECKOIO JJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Menzaeneena

3aKOHOMEPHOCTM  W3MEHEHHs  paguyca aTOMOB  XHMHUYECKHUX  DJIEMEHTOB,
METANIMYECKMX W HEMETAITIMYECKUX CBOMCTB IO IpyNIaM MU NepHojaM. 3HAYCHHE
ITepnonnueckoro 3akoHa u Ilepuoauyeckon CHCTEMBI XUMMUYECKUX DJIEMEHTOB JUIS
pa3BuTusA Hayku U npakTtuku. .M. Menaenees — yd€HbIN U IpayKJaHUH

Xumuueckasi  cBsa3b.  KoBaseHTHas  (mossipHass W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEILHEIC pC€aKkuunu. HpOHCCCLI
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIHN

XUMUYECKUH JKCIIEPUMEHT: H3ydeHHe o0pa3lloB BEUIECTB METAJIOB U HEMETAIJIOB,
B3aUMOJICHCTBUE THAPOKCH]IA LIMHKA C PacTBOPAaMHU KHCIIOT U IIEJI0Yei, IpOBEACHUE
OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX pPEAKIIUI
(ropeHue, peakiu pa3ioKeHUs, COCTUHECHHS )

9 KIIACC

Kon
1

11

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema xumMuueckux siemeHToB JI.H.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XAMHYECKHUX JIEMEHTOB IIEPBBIX TPEX NEPUOIO0B, KAJIUS, KLU U UX COCIUHEHUH B
COOTBETCTBUU C MOJIOKEHHEM 3JIEMEHTOB B IlepHOIMUYECKON CUCTEME U CTPOCHUEM
HX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJbl XMMUYECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,




1.3

14

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTANIMYECKOM PEIIETKM U BHJIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MexIyHapoJHas ¥ TpUBHAJIbHAsA). XMMHUYECKHE CBOICTBA BEILIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKHX pEaKkIHUi MO pa3iMYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKIIUU BEILIECTB, IO TEIJIOBOMY 3P EKTY, 10 U3MEHEHHIO
CTENEeHEeW OKHMCIEHUS XMMHMYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKluu, TEPMOXUMUYECKUE YpaBHEHUSI.
[TonsiTvie 0 CKOPOCTU XUMUYECKOM peaKiuu

[lonsatne 006 oOpaTUMBIX W HEOOPATUMBIX XHMHYECKHX peakiusx. [lonsrtue o
TOMOTE€HHBIX M TETEPOTEHHBIX peakiusx. [IoHATHE O XMMHYECKOM pPaBHOBECHH.
dakroppl, BIMAIONIME HA CKOPOCTh XHMHUYECKOH peakuuu ¥  IOJIOKEHHE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHUCIUTEILHO-BOCCTAHOBHUTEIIHHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OaJlaHC OKHUCJIMTEILHO-
BOCCTAHOBUTEIbHOM  peakumuu.  CocTaBieHHWE  YpaBHEHUUW  OKHUCIUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEDIEKTPOJIMTHI.
Katnonbl, aHnoHbl. MexaHW3M JUCCOLMAIMM BEIIECTB C PA3JIMYHBIMU BHIAMH
xuMuyeckon cBsizu. CreneHp auccouuanuu. CUIbHBIE W CJIA0BIE DJIEKTPOJIUTHI.
Peakuuu noHHOro o6mMeHa. Y ciaoBus IPOTEKaHUs PeaKkIil HOHHOTO 0OMeHa, MOJIHbIE
Y COKpall€HHbIE MOHHBIE YpaBHEHHU peakinil. CBONCTBA KMCIOT, OCHOBAHMM U COei
B CBETE MpEACTaBIEeHUN 00 SIEKTPOIUTHUECKON auccoruanuu. KadecTBeHHbIE
peakuuu Ha MoHBIL. [IoHsATHE O THUApOIN3E Coen

1.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOJICISIMA KPHCTAIUTMYECKUX PEIIETOK
HEOPraHMYECKUX BEILIECTB — METANIOB U HEMETAJUIOB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpUAa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOM
pEaKIMU OT BO3ACUCTBUS pa3IMUHBIX (DAKTOPOB; UCCIIEOBAHUE IIEKTPONPOBOAHOCTH
pPacTBOPOB BEIIECTB, MpoOIlecca AUCCOLHUAIIMM KUCIIOT, HIeouei U cojel (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEPHAIIOB); TPOBEICHHE OIBITOB, HJUTIOCTPUPYIOIINX
MpU3HAKW MPOTEKaHUsl peaklnii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIAEIECHUE
raza, oOpa3oBaHHE BOJbl); OMNBITOB, WJUIIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakuuid (TOpeHHue, peakiuu pas3IoKEeHUs, COECTUHEHUS);
pacro3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX peakluid Ha
MOHBI; pellIeHHE HKCIIEPUMEHTAIbHBIX 33124

2.1

Hemeramier 1 ux COCINHCHUA

OO0mast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CTpoeHHMe W (HU3UYECKUE CBOIMCTBA MPOCTHIX BEIIECTB —
raJIOrTeHOB. XUMHUYECKHE CBOMCTBA Ha IpUMeEpe XJopa (B3aUMOJECHCTBUE C
MeTajlJlaMHM, HEMeTajulaMu, Ienoudamu). XiopoBopopord. ComsHas — KHCIIOTa,
XMMHYECKHE CBOMCTBA, MOJTYyUYECHHUE, TPUMEHEHUE. JleficTBHE XJI0pa U XJIOPOBOAOpOAA
Ha OpraHu3M 4eoBeKa. BaxkHelne XJIopuabl U UX HAX0XKICHUE B IPUPOJIE

2.2

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHUS aTOMOB,




XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3NYECKHE CBOICTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHBIE MOAU(GUKALMU KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (HU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUI0B. CepHast KUCiora,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMEe Kak MpeICTaBUTENs Kiacca KHUCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba moayuyeHuss cepHoi Kuciaotel. IIpumenenne. Conau CepHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cyibdaT-uoH. HaxoxneHue cepsl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MpEeA0TBPALLIEHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 3meMeHToB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHBIE CTETICHH OKUCIICHUs. A30T, paclpOoCTpaHEHUE B PUPOAE, PU3NIECKUE
U XMMUYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHAK, €ro (U3HUECKUE U
XMMHUYECKHE CBOMCTBA, MotyuyeHue u npuMeHenue. Coau aMMOHMs, UX (pU3NYECKUe U
XUMHUYECKHE CBOMCTBa, NpuMeHeHHe. KauecTBeHHas peakuMs Ha HMOHBI aAMMOHMUSL.
A30THas KUCIOTa, e€ MmojydeHue, pU3NuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeACTaBUTeNs Kiacca KHCIOT M crneuupuyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEpAIbHBIX ynoOpeHuid. XUMHUYecKoe 3arps3HeHue
OKpYXarollel cpeabl COEAMHEHMSIMH a30Ta (KUCJIOTHBIE JIOKIHU, 3arpsi3HEHUe
BO3/1yXa, I0YBbI U BOJOEMOB)

®ocdop, amnorponHsle Moaupukanuu ¢dochopa, QGUIMUECKHE U XUMHUYECKUE
coiictBa. Okcup docdopa(V) u dochopnas kucnora, GunMuecKue U XUMHUYECKHE
cBoiicTBa, mnomyyeHue. Mcnonb3oBanue (ocdaroB B KayecTBe MHHEPAIbHBIX
ynoopeHuit

OO6mas xapakTepuctuka 31eMeHToB IV A-rpynmnbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTEMEHW OKHUCIEHHs. YIJIepoA, aIOTPONHbIE MOIU(BUKAIMH,
pacrpocTpaHeHHe B INpHpoJe, (PU3NYECKHEe M XMMHMYECKHE CBOWCTBA. AICOPOIMS.
Kpyrosoport yrinepozaa B npupojae. OKCHIBI yriiepoia, uX pU3nYecKrue 1 XUMHYeCKUe
CBOWCTBa, [eHCTBHE Ha JKUBBIE OPraHWU3MBI, TMONyYeHHE U TPUMEHCHHE.
DKOJIOTHYECKUE TpOoOJIeMBbl, CBsi3aHHBIE C okcuaoM yriepona(lV); rumoresa
100aTBHOTO TOTEIJICHUST KJIMMaTa; MapHUKOBBINA 3P GeKT. YTolbHas KHUCIOTa U €8
comu, WX (UINYECKHE M XHMHYECKHE CBOWCTBA, TONYy4YeHHE W TIPUMEHEHHE.
KayectBenHast peakuus Ha KapOOHaT-MOHBL lcmonb3oBaHHe KapOOHATOB B OBITY,
MeIUIHE, TPOMBIIIICHHOCTH U CETTbCKOM XO035HCTBE

2.6

[lepBoHavanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEIMHEHUSAX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJIEH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Ux cocraB u xumudeckoe crpoenue. [loHsaTue o 6MONIOTHYeCcKH BaXKHBIX BELIECTBAX:
XKHUpax, OeJKax, yriieBoiax — U UX POJIM B )KU3HM 4YelloBeKa. MaTepHaabHOE €AUHCTBO
OpPraHMYECKUX Y HEOPTraHUYECKUX COECAMHEHUN

2.7

KpemHunii, ero ¢usnueckne W XUMHUYECKHE CBOWCTBA, MOJIyYEeHHWE W TPUMECHEHHE.
Coenunenus kpeMHus B pupoje. O6mue npeacrabienust 00 okcuae kpemuus(1V) u
erMHHeBOﬁ KHCIIOTE. CI/IJ'II/IKaTI:I, X HCHOJb30BaAHHUEC B GBITy, MCAUIIUHE,




MPOMBINIJICHHOCTH. BakKHEHIIne CTPOUTENIbHBIE MaTepUalbl: KepaMHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. IIpoGnembr  6Ge30mMacHOTO  MCIOJIb30BAHUS
CTPOMUTEIIbHBIX MAaTEPHUAJIOB B IOBCEAHEBHOMN KH3HU

2.8

XUMHYECKUH SKCIIEPUMEHT: U3yYeHHE 00pa3l0OB HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCIJIOTBI; TPOBEJIEHHE KAueCTBEHHBIX pEAaKIUHd Ha XJIOPUI-HOHBI U
HaOJIOZIeHNEe TPU3HAKOB WX NPOTEKAHUS; ONBITHl, OTpaKalomme (QHU3HUECKUEe |
XUMHYECKHE CBOMCTBA TaJlOTEHOB U HMX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIOJEeHUE Mpolecca OOyriIMBaHUS caxapa IMOJA JIEHCTBUEM
KOHIIEHTPUPOBAHHOW  CEpPHOW  KHUCIOTBHI; HM3YyYEHHE  XHMHUYECKHUX  CBOMCTB
pa30aBIeHHON CEPHON KHUCIOTHI, MIPOBEJACHNE KAaUYECTBEHHOW peakiuy Ha cyiabgar-
WOH W HaONIOJCHHWE MpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (U3UICCKUMHU
cBoiicTBamMH a301a, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3naMu a30THbIX M (ochopHBIX YyIOOpEeHHii; MOIyueHue,
coOupaHue, pacro3HaBaHHE ¢ HM3yUYEeHHUE CBOICTB aMMHakKa; I[pPOBEICHUE
KaYeCTBEHHBIX peaklUi Ha MOH aMMOHHUA U docdaT-uoH U HU3ydyeHHE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4eHUe Mojiesei
KPUCTAJUTMYECKUX pemeEToK anMasza, rpadura, ¢QymiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  afCcOpPOIMUA  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM  YIVIEM H
YCTPOMCTBOM TPOTHBOTa3a; IOJyYeHHE, COOMpaHHe, paclO3HaBaHUE W H3y4YCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEaKIWii Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MTPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOTYKIIHEH
CUWJIMKAaTHOW MPOMBINIJICHHOCTH; pEUICHHEe OSKCIePUMEHTANBHBIX 3a/ad 10 TeMe
«Baxknelme HeMeTallIbl U UX COSAMHEHUS)

3.1

3.2

3.3

Mertamisl 1 uX COCINHCHUA

OOmast XapakTepUCTHKa XUMHUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX
nonoxkeHus B [lepuonuueckoit cucreme xumudeckux 3nnemeHToB .M. MenneneeBa u
cTpoeHust atomoB. CTpoeHHe MeTajuioB. Merayuinyeckasi CBSI3b U MeTaJIndyecKas
KpUCTAJUIMYECKas PEMIETKA. DIEKTPOXUMHAYECKHM PsAJT HAIIPSIKEHUN METAINIOB

dusnueckue W XUMHUYECKHEe CcBoiicTBa MeramioB. OOmMe crnocoObl MOTy4eHUs
MeTauioB. IloHsATHE O KOPPO3UM METaJUIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
koppo3uu. CruiaBbl (CTajib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBbITY
Y TIPOMBILIUIEHHOCTH

[Ilenouynsle MeTamuibl: noJoxkeHue B [lepuoauyeckoll CHUCTEME XMMHMUYECKHUX
anemeHToB JI.MI. MeHneneeBa; CTpOE€HHME HX aTOMOB; HaXO0)KJIEHUE B IIPHUPOJE.
®uznyeckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). Okcuael U
THJIPOKCUBI HATPUS U Kayus. [[puMeHeHune MenoyHbIX METAJIIOB U UX COeIMHEHUH

3.4

[IlenoyHo3eMeNbHBIE METAJUIBI MAarHUd M KaJbLUi: NOJIO)KEHHE B llepmogmyeckoi
cucremMe xumuueckux onemeHToB J[.M. MenneneeBa; cTpoeHHE HX aTOMOB;
HaxoXxJeHue B npupoje. PU3nuecKue U XMMUYECKUE CBOMCTBA MAarHus M KaJbLHUs.
Baxueiimne coenuHeHust Kainblusg (OKCHI, THAPOKCHI, coiu). JKECTKOCTh BOIBI U




CIOCOOBI €€ yCTpaHEHUS

3.5

3.6

3.7

Anmtomunuii: onoxkenue B Ilepuoanueckoil cucreme xumudeckux siaementoB .M.
MenieneeBa; CTpo€HHUE aTOMa; HaxXOXKJIeHHe B pupoje. Ou3nueckue U XMuMHUYECKHE
CBOICTBa amoMUHUsA. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS

Kene3o: monoxenue B Ilepmommueckoil cucreme xumMudeckux snemeHtoB /JI.U.
MenzeneeBa; cTpoeHUE aToMa; HaxOXeHHe B npupojae. Pu3ndeckue U XUMUYECKHE
cBoricTBa xene3a. Oxcuasl, ruapokcuasl u conu xene3a(ll) u xxenesza(lll), ux cocras,
CBOMCTBA U NOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajUIOB M CIUIABOB, UX
(Gu3nUecKUMU CBOWCTBAMM; M3y4eHHUE PE3yJIbTaTOB KOPPO3UU METAUIOB (BO3ZMOXKHO
UCIIO0JIb30BaHUE BHIEOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KaJIbLIUS
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BaHUE BUAECOMATEPHUAJIOB); HCCIIEJOBAHUE
CBOMCTB J>KECTKOM BOJIBI; IIpoOIleCCa TOPEHHS JKejie3a B KHUCIOpone (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); PU3HAKOB MIPOTEKAHNS KaYECTBEHHbBIX peaKluil
Ha MOHBI (MarHus, KaJblys, alloMuHMs, nuHKa, xene3a(ll) u xenesa(lll), meau(ll);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BAaHUE  BHJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUIPOKCHAA ATOMHHHMA M THJIPOKCHAA IIMHKA; pEIICHUe
9KCHEPUMEHTAJIbHBIX 3aj1ay 10 TeMe «BaxxHele MeTauibl U UX COeUHEHUS

4.1

4.2

4.3

X¥UMHS ¥ OKpYXkKarolas cpena

Hosble maTepuainsl 1 TeXHOIOrMU. BemecTsa 1 Marepuansl B IIOBCEIHEBHOW JKU3HU
4yeJoBeKa. XMMHs U 30pOBbe. be3onacHoe MCIOIb30BaHUE BEIIECTB U XUMHUYECKUX
peakuuii B 6bITy. [1epBast moMoIb PY XUMUYECKUX 0KOTaX U OTPABICHUSX

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

XUMHUECKUH OSKCIIEPUMEHT: H3y4deHHe OoOpa3loB MaTepualioB (CTEKJIO, CILIaBbI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

11

O TI03HAaBAEMOCTH SIBJIGHUH NPUPOJbI, IOHUMAaHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XHMHYECKOM HayKh Kak o00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIleld KyJabTyphl U MPAKTUYECKOU
JIESITEJIbHOCTH YeJIOBEKa B YCIIOBUSAX COBPEMEHHOI'O OOIIECTBA; NIOHUMAHUE
MECTa XMMUU CPEIU IPYrUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX IIO3HAHMS, B TOM YHCJIE SKCICPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUYECKHUX
peaKIyii; yMEHHE UCTIOIB30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cepax mnpodeccuoHaANIBHOM ACSATEIBHOCTU, CBSI3AHHBIX C XUMHEH U
COBpPEMECHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMH Ha JOCTUXCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJUT OOYYAIOLIMMCSl pacCMAaTpUBaTh XUMHIO
Kak chepy cBoeil Oyaymiel mpopecCHOHAIBHONU NEATEILHOCTH U CHIENaTh
OCO3HAHHBIN BBIOOp XMMHH KakK MPO(GUIHLHOTO MpeaMeTa Mpu Mepexoie Ha
YPOBEHb CpeaiHero o01iero o0pa3oBaHUs

2.1

Branenne cucteMoil XMMHMYECKUX 3HAHUM U YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHUM, KOTOpask BKJIFOYAECT:

BAKHEUIIINE XUMUYECKHUE TTOHITHS: XUMUYECKUNA 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOHAs
CMeCh, OTHOCHTEJIbHBIC aTOMHAsi W MOJICKYJSpHAs MAacChl, KOJIHYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSIPHBIA OOBEM, OKCHJ, KHUCIIOTa,
OCHOBaHHE, COJb (CPemHss ), XUMUYECKasl PEaKIusl, PeaKIMi COCTUHEHHS,
peaKIMy Pa3joKEeHUsI, PEAKIIMK 3aMEIIeHUs, PeaKIui OOMEHa, TEeIJIOBOM
ekt peakiuu, dK30- U IHIOTSPMUUYECKUE PEAKIIUH, PacTBOpP, MacCOBas
JIOJISI XMMUYECKOTO 3JIEMEHTa B COSIMHEHUH, MAacCOBast J10J1s1 U MPOLIEHTHAS
KOHIIGHTpallMs BEIECTBA B PAacTBOpE, SAPO aToma, 3JIEKTPOHHBIM CIOM
aToMa, aTOMHas oOpOWTaidb, paguyc aroMma, BaJIEHTHOCTb, CTENEHb
OKHCTICHUs, XUMHYECKasi CBS3b, DJICKTPOOTPHUIATEIHHOCTh, MOJSIPHAS U
HEMOJISIPHAST KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAsl CBS3b,
KpUCTaJIM4ecKkass ~ pemérka  (aToMHasi, HWOHHAs,  MeTaJuInyeckKas,
MOJIEKYJISIpHAsi), MOH, KAaTHOH, AaHWOH, OJJIEKTPOJUT U HEIJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT ~ AMCCOLMAINS,  peakIud  HOHHOro  oOMeHa,
OKHCITUTEIbHO-BOCCTAHOBUTEbHbIE peakuuu, OKUCITUTENh u
BOCCTAHOBUTEJb, OKUCIEHUE U BOCCTAHOBJICHHE, JIEKTPOIN3, XUMUUYECKOE




paBHOBecHe, 0OpaTHUMbIe U HEOOpPATHMBIE PEaAKIIHH, CKOPOCTh XUMHUYECKON
peakuuu, katanuzarop, [1JIK, koppo3ust MeTasioB, CrijiaBsl

2.2

2.3

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

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIsIpHasd TCOPH, TCOpUA
SHGKTPOHHTHHGCKOﬁ Jucconrannmn

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

3.1

YMEHME IPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM 4MCJI€ MUHEpaJbHblE yIOOpEHHUsS, METaJlJIbl M CIUIaBbl, HPOJYKTHI
nepepaboTKU NMPUPOAHBIX UCTOYHHUKOB YIJIEBOAOPOJOB (YIS, IPUPOJHOIO
raza, He)TH) B OBITY, CEIbCKOM XO35HCTBE, HAa MPOMU3BOJICTBE U MOHUMAaHHE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIMSAHUE BEIECTB U XUMUYECKUX MPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATh XUMUUECKHUE 3HAHUSI CO 3HAHUSIMU JIPYTUX Y4eOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMM HMCTOYHHKAMHM HH(OpMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-TIOMyJspHas  JUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
MNPpEBpAlICHUAX U MPAKTUYCCKOM IPHUMCEHCHUU U YMCHUC HCIIOJIB30BATH ee
AJI1 pCHICHU A y‘{e6HO'HO3HaBaTeJILHI>IX 3agaq

Brnanenue ocHOoBaMM MOHATUHHOIO ammapaTa M CHMBOJIMYECKOIO S3bIKa
XUMUHU U COCTaBJI€HHS (OPMYJT HEOPraHMYECKUX BELIECTB, YPaBHEHUIl
XMMUYECKUX peakiuil; ocHoBamu xumuuyeckoi HomeHknatypsl (IUPAC u
TPUBHAIBHOIN)

YMeHne 00bsCHATH CBSI3b MOJI0KEHUS d7eMeHTa B [lepuoanueckoii cucreme
C YHCIOBBIMH  XAaPAKTEPUCTHUKAMH CTPOCHUS ATOMOB XUMHUYECKUX
AIIEMEHTOB (COCTaB W 3apsa  sapa, o0Illee YHCIO DIIEKTPOHOB),
pacrpeeseHueM DJIEKTPOHOB IO DHEPreTUYECKUM YpPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLHS

[IpencraBienne 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIIEMEHTOB (paguyc aToMa, dIEKTPOOTPUIIATENHHOCTh), MPOCTBIX U
CJIO’KHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHToB B [lepronnueckoii cucreme (B
MajblX MEpPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aToMma

YMeHue kraccupuimpoBarh:

7.1

XUMHNYCCKHUEC 3JICMCHTBI

7.2

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUn




YMeHue onpenears:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHYECKUX JIEMEHTOB, 3apsij] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep cpebl B BOJHBIX PACTBOPaxX BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEIb U BOCCTAHOBUTED
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOA, TpaduT, aiMas3, KPEMHHH,
9.1 aszot, Qocdop, cepa, XJ0p, HATPHUH, KUK, MarHUW, KaJbITUH, aTIOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHCJIC MX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHIBI W THUIAPOKCHABI MeTayioB |—IIA
9.2 rpynm, antomunus, menu (1), nunka, sxenesa (11 u 1), oxcuasr yrnepona (11
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TuUCTas, a30THasd, (QocdopHas, yroiapHas,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHMS, NMPUMEHECHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHUYECKHUX IpPEBpaICHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIE U MOHHBIC YPaBHEHUS PEaKIIHA, B TOM
qucJe:
10.1 peaxkiuii HOHHOro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYII)
' HEOPraHUYECKUX BEIIECTB
10.4 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BIYUCHATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MAaCCOBYIO
' JIOJTI0 XUMHYECKOT0 DJIEMEHTA B COECINHEHU N
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIMi U HaXOJIUTh KOJIMUYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO IMO3HaHUs (HaOIIOJeHHe, H3MEpEeHUe,
121 OKCIIEPUMEHT, MOJCIMPOBAHUE) TMPH W3YYCHHH BEIIECTB M XHUMHYECKUX
' SBJICHHM; yMeHHE C(hOpMYyIUpOBaTh MPOOJIEMY W TPEIJIOKUTH MyTH €&
perieHus
129 0e30macHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUYECKON MOCYION H

J1a00paTOpHBIM 000pyI0OBaHUEM




12.3

13

npaBwJiaMyd 0€30MaCHOTO OOpaIeHHUs C BEIIECTBAMH, HCIIOJIB3yeMBIMH B
MOBCE/IHEBHOM JKM3HU, MpaBUIaMH T[OBEICHUS B LEISIX cOepexeHus
3M0pOBbS M OKpYXKalollel NpUpPOIHOM Cpelpl; MOHMMAaHHE Bpena
(omacHOCTH) BO3JCMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB,
CIoco0O0B YMEHbIIIEHHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWUA MW OCYHICCTBIICHUSA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3ydeHHE U ONMHCAaHHE (PU3MUYECKUX CBOWMCTB BEIIECTB; O3HAKOMIIEHUE C
(GU3NUECKUMU M XMMHUYECKHMHU SIBICHUSMH; OIBITBHI, HJUTIOCTPHPYIOIINE
IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

HU3YUCHUC crmoco0oB pasaciICHUsA cMmecelt

13.3

MOJIYYCHHEC KHCJIOpOda U HU3Y4YCHUC €TI0 CBOfICTB; IMOJIYUYCHHUEC BOAOpPOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHEC YIJICKHUCJIOIO Ira3a W H3YUYCHUC €TI0
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YyUCHUC CT'O CBOICTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MacCcoBOM  JoJed
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHUE HHIMKATOPOB (JlaKkMyca, METHIIOpaHka U ¢eHondTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IEI0YCH

HUCCICIOBAaHUEC U OIIMCAHHEC CBOMCTB HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; H3YUCHHUC B3aHMOJEUCTBUS KHCIOT C METalljiaMHu, OKCHUIaMHu
MCTAJIJIOB, PACTBOPUMBIMH W HCPACTBOPUMBIMHU OCHOBAHUSAMMU, COJISIMU;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHI/II\/'I; BBITCCHCHHUEC OJHOI0O MCTalJlia
ApyrumMm U3 pacTtBopa COJIM; HCCICAOBAHUC aM(bOTepHBIX CBOICTB
TUAPOKCUA0B aITFOMHUHUA 1 HUHKA

pCemICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); <<3J'IGKTpOJ'II/ITI/ILICCKa$I JAUCCOLIMAIIUA,
«Baxnelnyie HeMETaUIbl U UX COCOUHCHUA, «Baxneinye MeTamIbl U UX
COCOAUHECHUA

XMMUYECKHE D3KCIIEPUMEHTHI, WJUTIOCTPUPYIOIINE TNPU3HAKK IPOTEKAHHS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHBIE PEeaKIMU Ha NMPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HOHBI: XJIOPUI-, OpPOMUJ-, HOAUN-, CyIbdat-, pocdat-,
KapOOHAT-, CHJIMKAaT-aHUOHBI, TUIPOKCHA-MOHBI, KAaTHOHBI aMMOHHUS,
MarHusi, KaJibllus, adroMuHUs, kenesza (2+) u xeneza (3+), megm (2+),
ITUHKA

YMmenue:

141

NPEJICTaBIsATh  pe3yiabTaThl  dKCIIEpUMEHTa B (Qopme  BBIBOJIOB,
JI0Ka3aTeabCcTB, TpaQukoB W TaONMMIl W  BBIABIATH  OMIMPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATL CBA3U MCKAY PCAIbHO Ha6JIIOI[aeMBIMI/I XUMHWYCCKUMHN
SBIICHUSIMA W TIPOIIECCAMH, MPOHCXOISAIIMMU B MaKpo- M MHKPOMHPE,
O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTele BemecTBa U cMecH. CriocoObl pa3ieiieHus: cMecei

1.2

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

1.3

14

XuMuueckas Q)opMlea. BanenTtHOoCTh aTOMOB XHMHYECKHUX »djieMeHTOB. CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA CcoCTaBa BCIICCTB. OTHOCHUTENbHAA aTOMHasda Macca.

OTHOCHUTENLHASA MOJICKYJIsSIpHast Macca. MaccoBass 70711 XHMMHUYECKOTO DJIEMEHTA B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Moabs. Momnspaas wmacca. Monsipabiii 00bEM  ra3oB.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChl BECIICCTB. XuMHU4IecKre YpaBHCHHA

Ilepuoauueckuii 3akoH W Ilepuoauueckas cucreMa XUMHUYECKUX 3yeMeHTOB J[.H.
MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepmogmyeckas cucrtemMa XHMHYECKuX diemeHToB J[.M.
Menneneesa. Ilepuonbr u rpynmsl. PU3MYECKHMH CMBICI IOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJA U IPYIIIbI JIEMEHTA

2.2

2.3

Crpoenue artomoB. CocraB aToMHbIX saep. M3orombl. OnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UeK aTOMOB NepBhIX 20 XUMUUECKHUX A1eMeHToB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHMM CBOWCTB XHMHYECKHX 3JEMEHTOB IEpPBBIX TPEX
NepuoaOB, Kajus, Kaiuplus (paaumyca aToOMOB, 3JIEKTPOOTPHUIATEIHHOCTH,
METAIIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB) U UX COEIMHEHUN B COOTBETCTBHH C

ITOJIOKCHHUEM JJIEMEHTOB B HepHOJIPI‘—IeCKOfI CUCTEMC U CTPOCHHUEM UX aTOMOB

Crpoenue BemecTBa

3.1

Xumudeckass  cBs3b.  KoBasieHTHast — (mMoJjsipHass W HEMOJISIpHAs)  CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEeMEHTOB. MoHHasa cBsa3b. MeTammyeckas
CBA3b

3.2

Tunsl KpUCTAIUIMUECKUX PEMIETOK (aTOMHas, HOHHAs!, METaIJIN4YecKasi), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H

Baxuelmme npeacTaBUTENM HEOPraHUYECKUMX BemlecTB. Hemeramnmber U ux
coeMHEHUs. MeTaiibl U UX COCIUHEHUS

4.1

Knaccugpukanus M HOMEHKJIATypa HEOPraHMYECKHX COCJAMHEHHMH: OKCHI0B
(comeobOpasyrolie: OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIC) M HECOJIeOOpa3yIONIHeE;
OCHOBaHUH (IIENIOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHCIOPOICOAEPKALLUE




U OECKUCIIOPOIHBIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KHCIIBIX )

duszndyeckrue M XMMHYECKHE CBOMCTBA IIPOCTBIX BEIICCTB-HEMCTAJUIOB: BOAOPOAA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®u3nueckue U XMMHYECKHE CBOKMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIMTHUSA, HATpPUs,
4.3 KaJlisg, MarHusg W Kajdblus, aJIOMHUHMS, IKele3a. OJIEKTPOXUMHYECKUH psij
HaIPsKEHUH METaJUIOB
44 ®u3znyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUH HEMETAIIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, aMMHAKA
duznyeckue U XMMUYECKUe cBOIcTBa okcuaoB HemetauioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuus(lV). Ilomyyenue oxcumos
HEMETAJIJIOB
46 Xumuyeckue cBoiictBa okcuaoB: metamuioB |A-IIIA rpynn, uunka, menu(ll) u
xenesa(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XVWMHUYECKHUE CBOWCTBA OCHOBaHMA W aM(OTEPHBIX THIPOKCHIOB (HA MpUMeEpe
4.7 TUAPOKCUIOB allIOMUHUS, Kele3a, nuHKa). [lodydeHne ocHOBaHMII U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMHUYECKHE CBOMICTBa KHCJIOT: XJIOPOBOJOPOJHOHM, CEpOBOIOPOAHOM,
48 CEpHUCTOM, CEpHOU, a30THOH, ¢GocPopHOM, KpeMHHEBOM, yroibHOH. OcobObie
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM Kucior. [lomyueHue
KHCJIOT
4.9 OO0mre xuMHYECKUe CBOMCTBA cpenHux coset. [lomyuenue cosneit
410 [Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJa, KHUCIOpOJa, AaMMHUAKa,
YIIJIEKHUCIIOTO Ta3a B 1abopaTopuu
411 [lonyuenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' CIOCOOBI TOJTYyYEHUS] METAJUIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccudukanus XuUMHYECKUX peakuui MO pPa3WyHbIM IpU3HAKaM: MO YHUCITY U
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, I10 TEIUIOBOMY 3(PPEKTy, 10 U3MEHEHHIO
CTETNeHEe OKUCICHMSI XUMHUUECKHUX JJIEMEHTOB
5.9 TennoBoil »pPeKT XMMUYECKOH peakInH, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' OHIOTEPMUUYECKUE PEAKIIMH. TEepMOXMMHUYECKUE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIbHBIE peakuuu. OKHUCIUTENIM U BOCCTAHOBUTEIN.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUSI. ONEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBLHON PEAKIIUN
5.4 Teopust >JIEKTPONIUTHYECKONW AUCcOnMani. KaTHOHBI, aHHOHBI. DJIEKTPOJIUTHI M
' HeaNIeKTpoNuThl. CUibHBIE U clladble 3JeKTPOaUThl. CTeneHb AUCCOHau
55 Peakunu nonHoro ooMeHa. Y cIo0BHUs MPOTEKaHHs peakii HOHHOTO 0OMeHa, MMOJIHbIE
' Y COKpaIIEHHbIE NOHHBIE YPABHEHHUS PEaKIINi
6 XUMHS U OKpY:Karollas cpena
6.1 BemectBa u Marepuanbl B IMOBCEIHEBHOM JKM3HM 4YeloBeKa. be3omnacHoe




UCITIOJIb30BAHME BEIECTB U XMMUYECKHX peakuuil B jabopatopuu u Obity. IlepBas
IIOMOILb [P XMMUYECKUX 0XKOT'aX U OTPABICHUAX

XVUMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpelpl (KUCIOTHBIE O, 3arpsi3HEHHE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpamieHus IIpenenbhas

6.2 nonyctumas  koHuentpauus BemectB  (IIJK). Ponp xumum B pelieHuu
IKOJIOTHYECKUX TIPOOJIeM. Y CHIICHHE MTapHUKOBOTO 3 (eKTa, pa3pylnieHHe 030HOBOTO
cros
[Tpumenenwue cepsl, a3ota, dpocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUH B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEeNbCKOM Xo3siiicTBe. [IprMeHeHHe MeTalioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M NPOMBIIIJICHHOCTH HX
coequHeHuil. [loHsATHE O KOPPO3WM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
KOppO3UH

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

6.5 yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHJICH, 3TaHOJ, TJUIEPUH, YKCYCHasl KHUCIIOTA).

' [TonsiTe 0 OGMONOTMYECKH BaKHBIX BEIIECTBAX: JKUpaX, OeNKax, yrieBojJax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérsr:

7.1 1o (opmynaMm XUMUYECKUX COETMHEHUI

7.2 Macchl (MaccoBOi) 0K PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XMMUYECKUM yPaBHEHHUSM




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus; yriayonenHoe ooydenue, 8 kinacc O. C. I'abpuensa U. I'. Octpoymos C. A.
CnanxoB- Mocksa «IIpocsemenue» 2025r

METOIUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

O.C.I'abpuensiH, «Xumus 8 Kiacc:
KoHTposibHbIE ¥ TpOBEpOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.chemnet.ru

INazera «XuMus» U CauT 1is ydurtens «51 uay Ha ypok XUMHK)

http://him.1september.ru

Enunas komnexus L{OP: [Ipenmernast koymeKkus «XUuMHsI»

http://school-collection.edu.ru/collection/chemistry

EctecTBeHHO-Hay4YHbBIE

skcniepuMeHThl: xumust. Komtekius Poccuiickoro o61eo0pa3oBaTebHOTO mopTaia
http://experiment.edu.ru

AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru
Bcepoccuiickas onuMIinana mKoJIbHUKOB IO XUMUHU

http://chem.rusolymp.ru

OCHOBBI XUMHU: INEKTPOHHBIN yIeOHUK
http://www hemi.nsu.ru
OTKpBITBINA KOJUTEIK: XUMUSA

http://www.chemistry.ru
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