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MNOACHUTEJIBHASA 3AIINCKA

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

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

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNE, €r0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpeiesieHHe [0  KjaccaM, PEKOMEHIYyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOMIEKYJIbTYPHYIO MOJITOTOBKY, HEOOXOAUMYIO ISl BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHWE XUMHH CIYXXKUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaOT (POPMUPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX PEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUS YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IIPOJOBOJILCTBEHHOU
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 (DOPMHpPOBAHHE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  JeATeTbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUA O €UHCTBE MPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTPE/ICIICHHOTO Tara Pa3BUTHUS XUMUH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMUHU.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHuto. CoaeprkaHue CKIIAIbIBACTCS W3 CHCTEMBI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peaknuu. O0Ge ATH CHUCTEMBI OPTAaHW30BAHBI MO TMPHUHIIUAITY TOCICIOBATEIHHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYEHHS O CTPOCHHH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
dakTel. TeopeTnyeckre 3HAaHUS PA3BUBAIOTCS MTOCIIEIOBATEIHLHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH 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.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJBLHOTO XapaKTepa
oOpazoBaHus, crnenuukn ydeOHOro mpeameTra W oOecledYeHue YCIEelITHOIo
oOydeHHsI Ha CIEOYIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1O XHUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTUYECKAs HAMPABICHHOCTh OOyUYEHUS XUMUH,
mubdepennnanus  oOydeHus,  BKIOYArOmias  OpOoQUIBHYIO  MOATOTOBKY



oOy4aromuxcsi M TOCIEeAyIollee CaMOOIpeaeieHne B BBHIOOpE HampaBiICHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH YYEOHOTO TpenMera, HEOOXOTuMBbIe IS
POJOJKEHNS 00pa30BaHUs U JAJIbHEUIIEH TPYAOBOU A€ATEIbHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
muddepentiupoBanHoro  (yriay0ia€HHOro, Mpo(UILHOTO) HW3YYEHHS OTIEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O O0ILIEr0 00pa30BaHUs.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, O0JIACTH MPAKTUYECKOW NEATEIbHOCTH
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHYECKUX MOJIO0KEHUMN, JOCTYIHBIX 0000 IeHNI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
MEeToJaM TIO3HaHMS TMpPU M3YyYEHUM BEIIECTB W XUMHUYECKUX peakUui,
(GbOopMHpPOBAHUU U PA3BUTUHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEILHOCTH
U UX MPUMEHEHUU B Yy4yeOHO-TIO3HABATEIBHOM M y4eOHO-UCCIIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

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

N3yyeHne XMMUM HapaBJICHO HA JOCTUKEHHUE CIEAYIOIINX 1EJICH:

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

dbopMHpOBaHHE  CUCTEMBl  XMMHUYECKMX  3HAHUM KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENIbCKOW  JICSITENIBHOCTH, K  Hay4YHbIM  METOJaM  IO3HaHUf,
(opMUpOBaHKE MOTUBALIMU U PAa3BUTHE CIIOCOOHOCTEN K U3YUYEHUIO XUMUM;

dbopmupoBanue  oO0mell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATH U OLEHUBATH SIBICHUSA
OKpPYXAaIOLIEro MHpA, MCHOJIb3Yys 3HAHUS W ONbBIT, NOJYYEHHBIE NMPU H3YYEHUU



XUMUHW, TPUMEHSITh WX MPU PEIIeHHH MNpoOJeM B TOBCEAHEBHOW JXKM3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAPABJICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHUE IIEHHOCTU XMMUYECKUX 3HAHUU B JKU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JIEATEILHOCTH.

Ha yriny0nénnoe u3zydeHue ydyeOHOTo npeamera « XuMus» oTBoAUTCs mo 102
yacoB B 8 1 9 knaccax (3 yaca B Heziento), Bcero 204 vaca 3a Ba roja oOy4eHusl.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHayaIbHbIE XUMHYECKHE IOHATHSA

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATperarHble
cocTostHusl BenlecTB. [IOHATHE O TEOPETUYECKHX M SMIUPUYECKHX METOJAX
IIO3HAaHNsA B €CTECTBEHHBIX Haykax. [IpeacTtaBieHuss O HaydHOM IO3HaHUM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOECIMPOBAHNE,
BbIuMcieHue. [IpencraBieHns 0 HAyYHOM IO3HAHUM HAa TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopuu. IIpaBuna Oe3omacHoro oOpallleHHus c
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

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

BemectBa U XuMUYeCKHE 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 MOCTOSHCTBA cOCTaBa BewlecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEJUHEHUM U cocTaBieHue GopMmyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHas Macca.
OTtHocHTeNbHAs MOJEKYJIsIpHAas Macca. MaccoBasi oIl XMMUYECKOTO AJIEMEHTA B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BelecTBa. Pacuersl mo Qopmynam
XAMHUYECKUX COeIUHEHUW. MonsipHas Macca cmecH BelecTB. MousbHas J0Jist
XUMHUYECKOTO 3JeMEeHTa B coeauHeHuH. Haxoxknenue mpocteitmend (Gopmyssl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

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



XyUMHUYECKUE ypaBHEHUS. TUIBI XUMUYECKUX PEAKIUI (COEINHEHUS, PA3IOKEHNUS,
3aMelIeHusi, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKATMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBHUE COMbI WU
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE ¢ 0OpaslamMu BEIIECTB
koiauuectBoM | monbs. HaOmiogeHue W onucaHue NPU3HAKOB MPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MoOdydeHue U paznoxeHue ruapokcuaa wmeau (II) npu
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
coqu. HabmroneHne u onuvcaHue OMNBITOB, WIUTFOCTPUPYIOLIUX 3aKOH COXPaHEHHS
MAacCCBl.

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MosapHbeiii  00béM ra3oB. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENIBHON MOJIEKYJISIPHON Macchl ra3000pa3HOrO BEIIECTBA I10
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. HaxoxkaeHnue kuciopoaa B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIEHU).
[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 CJIOW, €ro 3HA4YeHUE [JIsi JKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

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



Bonma. ®dusnueckue cBouctBa BoAbl. Boma kak pactBoputens. PacTBopsl.
HacelleHHbIE M HEHACBIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEWIECTB B BOJE.
@dakTopbl, BIMAIONIME HAa PACTBOPUMOCTb TBEPABIX MU Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIIpHAs KOHIIEHTpanus. Poiib pacTBOPOB B MNpUPOAE 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.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  cojeoOpasywoniue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIeHCTBHE C BOJOMW, C KUCIOTAMH U OCHOBAHUSIMHU, C IPYTUMH OKCHJIAMH).
[lomy4yeHne OKCHUIOB.

[loHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHbIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJICHCTBHE 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 OCHOBAHUM. TpHBHAJIbHBIE HA3BAHUS
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTAaMU U COJISIMM) M CHOCOOBI moiyyeHus. HepacTBoprmbie OCHOBaHUSA, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX THUAPOKCHAAX (HA MpPUMEPE TUAPOKCHUIIOB ITMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMu)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapaKTEepHbIE XMMUYECKHE CBOWMCTBA Ha mpuMepe cpeaHux cotie. [lomydenue
COJIEH.

['eneTnyeckas CBI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

DKCNEPpUMEHTATBHOE U3YUEHNE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OIIPEJIEIICHNE COAEPKaHUSI KUCIOPOAa B BO3LYXE;

noJiyuyeHue, coonpanue, pacrio3HaBaHUE U U3YUEHHUE CBOIMCTB KUCIOPOAA;

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



O3HAKOMJIEHHE ¢ 00pa3aMu OKCHIOB M OMMCAHUE UX CBOWCTB;

MOJIy4YeHHe, COOMpaHue, paclo3HaBAaHHE U HU3YUYEHHUE CBOWCTB BOJAOPOJA
(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

Crpoenne aToMoB. XuMHueckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
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.

ITepuonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 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 atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEeKTPOHBL. DJNEKTPOHHAsT OpOUTallb. DHEPreTUYECKUEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOutamu. ONEKTPOHHBIE KOH(MUTYpAallMU U AJIEKTPOHHO-
rpadudeckue (Hopmynbl aToMoB. DU3HYECKUI CMBICI TMOPSAKOBOTO HOMEpA,
HOMEpa Mepuoia U rpynisl 3jeMeHTa. CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeneneHne JJIEKTPOHOB MO JHEPIETUYECKMM YPOBHSAM, HOAYPOBHAM U
opouransm. Gusznueckuii cmpic [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 rpynmnax. XapakTepUCTHKAa XUMHUYECKOTO 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 XUMHUYECKUX JJIEMEHTOB. XUMHUYECKas CBS3b.
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.

Kpucramnuueckue wu amop@Hble BewmEecTBAa. THUMBl KPUCTAUIMYECKHX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHE CTENEHEW OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponecchl OKMCIEHHMSs M BOCCTAaHOBJIEHUA. OKHUCAMTENM W BOCCTAHOBUTEIH.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUMN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ IPU TOMOIIA PHUCYHKOB, MOJEIIEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

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

MexnpeaMeTHble CBA3H

Peanmusanus MeXNpeIMETHBIX CBS3€M 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, aHaliW3, CHHTE3, KiacCU(UKaIus, MNePUOIUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETT.

®dusuka: sABIEHUS NTPUPOIbI, (QHUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BENUYUHBI, EIWHUIBI HW3MEpeHUs, 00bEM, Macca, arperatHbie
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJIEKYJa,



CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTALUTUYECKUX) TEJ, dIEKTPUICCKUIM
3aps], KOJIUIECTBO TETUIOTHI.

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

[eorpadusi: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIC IOPOIbI,
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.
Crpoenne aromoB. CBoWCTBa aTOMOB  XHMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  JJICKTPOHHBIX ~ opOuTane  aToMOB  OOJBIIMX  TEPUOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHun aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCThb. lIpencraBieHue o
MEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH U JIOHOPHO-AKIIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexMoneKysipHble B3aUMOJEHCTBUS (BOJAOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunel KpUCTALTMYECKUX PEIIETOK — aTOMHAs, MOHHAs, MeTaJuTMYecKas,
MOJIEKYJISIpHAst — U OCOOCHHOCTH UX CTPOCHHUS. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy Y4YacTBYIOIIMX B pPEaKUWUd BELIECTB, MO TemIoBoMy 3hdeKTy, Mo
W3MEHEHHIO CTETICHEH OKMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrx BEIIeCTB).

DONeMeHThl XMMHYECKONM TEPMOJAMHAMUKH. OHEPreTUKa XUMHUYECKHUX
peakiuid. TernoBoit 3PeKT XUMHUUECKON peakIuu. IK30- U IHIOTEPMUUYECKHUE
peakuuy, TEPMOXMMHUYECKHE YPaBHEHHUS. BBIYMCIEHUA 1O TEPMOXUMHYECKUM
YPaBHEHHUSIM.



[IoHsiTHE O CKOPOCTH XHMMHMYECKOM peakuuu. 3aKOH AEHCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonsitue o katanuze. @epMenTsl. UHrMOUTOPHI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. IIporHosupoBaHne  BO3MOXKHOCTM  NIPOTEKAaHHUS  XHMHYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKUCANTETBPHO-BOCCTAHOBUTEIIbHBIC peakuu. OKkucIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCJICHUS. BakHble OKUCIUTENM W BOCCTaHOBUTENU. COCTaBJICHWE YypPaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HKCIOJIb30BAaHUEM  METOJa
3JIEKTPOHHOT'O OaaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcoLManMi. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HE’NeKTponuThl. KaThoHbI, aHMOHBI. MeXaHU3M [HCCOLMAlMU BEIIECTB C
pa3sNTUYHBIM BHUJOM XUMHUYECKOW CBsi3M. CuHiIbHBIE M CcIa0ble 3JICKTPOJIMTHI.
Crenenp gucconuanuy, KOHCTaHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  nokazarenb. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMALS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro ooMeHa. Y clioBHs MPOTEKAHUS PEAKIIUi HOHHOTO OOMEHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mpoposn3 conen. XapakTtep cpeabl B BOJHBIX PACTBOPAX COJIEH.

OKCNEPUMEHTAIBHOE HW3YYEHHE BELIECTB M SIBICHUI: O3HAKOMJIEHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUH OT BO3IECUCTBHUS
pa3nTuYHBIX (AKTOPOB;

OTIBITHI, UJUTFOCTPUPYIONTHE 00PATUMOCTh XUMUUECKHUX PEAKIINN;

UCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCAa AUCCOLUALAU
KHUCJIOT, IIEJI0YEH U COJICH;

MPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEAKLIUN
MOHHOTO 0OMeHa (00pa3oBaHue 0Ca/IKa, BBIICTICHUE Ta3a, 00pa30BaHUE BOJIbI);

IpUMEHEHHE UHAUKATOPOB (JIakMyca, MeTUiiopaHxa U (¢enondraienna) ans
ONpEIENICHNS XapaKTepa Cpelibl B paCTBOPax KUCIOT, OCHOBAHUM U COJIEH;



IPOBEJACHUE  ONBITOB, WUIIOCTPUPYIOIIMX MPUMEPBl  OKHCIHUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKEHHSI, COCUHEHUS );

pacIlO3HAaBaHWE HEOPraHWYECKUX BEIIECTB C TMOMOIIBI KAa4E€CTBEHHBIX
peaKuuii Ha UOHBI;

pELIEHHE SKCHEPUMEHTAIBHBIX 3amad 1o TemaMm: «OKHCIHUTEIBHO-
BOCCTAHOBUTENbHBIE peakuun», «l'uaponu3 conei», «ONEKTPOIUTHUECKAS
JTVCCOLAALTUS .

HemeTaJsibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, ayIoTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMETAUIOB. (CpaBHUTENbHAS XapaKTEPUCTHUKA
COEIMHEHU HEMETAILIOB.

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHblEe CTEeNEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3amMoJeicTBE C  MeETajylaMHM, HEeMeTallllaMH,  BOJOH,  IIeJIoYaMu).
XmopoBonopoa. CoisHas  KHCIOTa, XHMHUYECKHE CBOMCTBA, IIOJYYECHHE,
npuMeHeHue. JleicrBue xiopa M XJIOPOBOAOPOAA HA OPraHu3M 4YeJIOBEKA.
Baxnenmme Xxjgopuapl W WX HaxoxaeHue B npuponae. Ilonstune o
KHCJIOPOACOAEPKALIUX KUCIOTaX XJI0pA U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucieHus. CTpoeHue u pU3ndecKkue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHbIE MOAU(UKAIIMM KUCIOpOAa U cepbl. XMMHUYECKHUE CBOMICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAUIAMH, METAJJIaMH, KOHLEHTPUPOBAHHBIMU
a30THOM u cepHOW Kkuciotamu). CepoBOJOpPOA, CTpPOEHHE, (U3HUYECKUE WU
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENbHBbIE CBOWCTBA). OKCUABI
Cepbl KAaK IPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHUCTast KHCIOTa U €€ COJIH.
Cepnass kuciota, (Qu3nueckne U XUMUYECKHE CBOWCTBa (00mmMe Kak
IpeacTaBUTeNsl Kiacca KuciaoT u crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHUYECKHE peaKInu, JeKalllue B OCHOBE MPOMBIIIJIEHHOTO Coco0a MoayyeHus
CEpHOM KUCHOTHL. [IpencTaBieHnss 0 XMMUYECKOM NPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMmeHenrne cepHoW KUCIOTHI M cynbdaToB. KaduecTBeHHBIC
peaknuu Ha cynbGUT-, CylmbPua- U cyiabhar-aHnoHbl. HaxoxaeHue cepsl U ee
COCAMHEHUN B npupoae. XUMHYECKOE 3arpsA3HEHUE OKPYXKAIUIEH Cpenbl
COCJIMHEHUSIMH Cephbl (KUCIOTHBIE TOXKAM, 3arpsi3HEHHE BO31yXa), CIIOCOOBI €ro
IPEAOTBPAILCHUS.

OOmas xapaktepuctuka 37meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.



A30T, pacmpocTpaHeHHe B MpHUpoAe, (pu3nueckne U XMMHUYECKHE CBOWCTBA
(B3auMOJIEHCTBHE C METaJUIaMH, BOJOPOAOM, KHciIopoaoMm). KpyroBopor azora B
npupojne. AMMHUaK, ero (u3MUYeCKHe M XHMHYECKHE CBOMCTBA (OKHUCICHUE,
OCHOBHBIE CBOWMCTBa BOJIHOTO pacTBOpa), NPUMEHEHHUE U TMOJyYCHUE B
7abopaTopud W TMPOMBIIUIEHHOCTH. HMOH aMMOHMS, JTOHOPHO-aKIENTOPHBIN
MexaHu3M ero oOpaszoBanusa. Conu aMMOHUS, UX (U3MYECKHE U XUMUYECKUE
CBOMCTBa (pa3jOKEHHUE U B3aUMOJICUCTBUE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBeHHast peakuus Ha woHbI aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
A3zoTtucTtas Kuciaota. A30THasI KUCIIOTa, €€ MojdyyeHue, GU3ndeckue U XuMUYECKue
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHU(PHUUECKHE),
IpUMEHEHHE. XUMUYECKHE PEaKIUH, JIeKAIIUe B OCHOBE IOIYYCHHS] a30THON
KHCIIOTBI B TIPOMBITIUNICHHOCTH. HuTpaThl 1 HUTpUTHL. KadecTBEHHBIC peakIuu Ha
HUTpAaT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHHE OKpYyXKaloleh cpeabl
COCIMHEHUSAMH a30Ta (KUCIOTHBIC MOXKAHM, 3arps3HEHHE BO3]lyXa, IOYBBI U
BOJIOEMOB).

®ocdop, amrorponHeie Monupukauuum (ochopa (Oemplii M KpacHBIM
dbocdhop), puznueckre U XMMUYECKUE CBOMCTBA (B3aMMOJICUCTBUE C METalaMH,
KHUCIIOPOJIOM, TaJlOT€HaMHU, KOHIICHTPUPOBAHHBIMUA a30THOM M CEPHOM KUCJIOTAMU).
Oxcuasr ochopa (I, V), dochopnas kuciora, GU3NUSCKHE W XUMHUYCCKHC
cBoiicTBa, nosyuyeHue. KauecrBennas peakuus Ha (ochar-uonsl. [IpeacraBienus
o rasorenugax docdopa (111, V).

[lonsitTue 0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMIUIEKCHbIE yIoOpeHus. XHMHUYECKOe 3arps3HEHHE OKpYyXarollew cpeabl
COeIMHEeHUSIMU a30Ta u pocdopa.

Oo6mas xapakrepuctuka 3nemMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENIEHN OKUCIICHHUSI.

VYrnepoa, anmnorpornHasie Mogudukanuu (rpadur, anmas, gyiepeH, rpadeH,
HAHOTPYOKHM), (UBMYECKHE W XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIICCTB
(B3auMoIeliCTBHE C MeTa/llaMi, HEMETaJllaM{, KOHIICHTPUPOBAaHHBIMU a30THON U
cepHoit kucinoramu). [lonsitue 06 ancopOuuu. KpyroBopoT yriepoaa B npupo/e.
Oxcuapl yriepoaa, ux Gu3nuecKue U XMMUYECKHUEe CBOWCTBA, NECHCTBUE HA JKUBBIC
OpraHu3MBbl, MOJIyYeHHE U MPUMEHEHHE. DKOJIOTHYecKue npoliaemMbl aTMocgepsl,
cBs3aHHble ¢ okcugoM yriepona (IV). VYromnbHas kucinota u €€ Cojid, HX
dbusznyeckne U XMMHYECKHWE CBOWCTBA, MOJy4YeHHE W mpuMeHeHune. KapOoHatsl,
ruapoKkapOooHathl, uX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yraepoja: yriieBoJopoAbl (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH), 3TaHOJI, [JIMIIEPUH,



yKCycHasi kuciota. IIpupoaHbple MCTOYHHMKHU YIJIEBOJOPOJIOB (YroJb, MPUPOIHBIN
ra3, He(pTb), MPOIYKTHI UX MEPEPaOOTKU, UX POJIb B OBITY U MPOMBIIIICHHOCTH.
[ToHsiTHE O OMOJOTMYECKH Ba)KHBIX OPraHUYECKUX BEIIECTBaX — JKHMpax, OelKax,
yriaeBojax — W HUX pOJIM B JKU3HM 4elloBeKa. EJAMHCTBO OpraHWYecKux u
HEOPTaHUYECKUX COCIMHEHUMN.

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOICTBa (B3aMMOJEWUCTBUE C
MeTaJuIaMH, KUCJIOPOJOM, YIJIEPOAOM, raJIor€HamMu), MOJIYyYEHUE U MPUMEHEHUE.
Ponb kpemuus B nipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CWIMKAThl: (DU3NYECKHEe M XUMUYECKHUE CBOICTBA, MOJY4YEHHUE M MPUMEHEHHE B
OBITY M IPOMBILUIEHHOCTH. BaxkHeillne crpouTeiabHble MaTepHalibl: KepamHKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

bop. OcobGennoctu ctpoenus aroma. OOIIMe NpencTaBiIeHus 0 PU3NYECKUX
Y XMMHUYECKUX CBOWcTBaxX. bopHas kuciora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3aMy MPUPOAHBIX XJIOPUJOB (TAJIOTEHUIOB);

IIPOBEICHUE ONBITOB, OTPAKAIOIIMX (U3MUYECKUE M XMMHUYECKHE CBOMICTBA
TaJIOT€HOB U UX COECIMHEHUI;

W3YYEHHUE CBOMCTB COJITHOM KHCJIOTHI;

MPOBEICHHE KAaUE€CTBEHHBIX PEAKIUH Ha XJIOPUA-, OPOMUJI- U UOAUA-UOHBI U
HaO0JI0ICHNE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cephbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOMIOZICHWE  Tpoliecca  OOyrJIMBaHUs — caxapa  1OJa  JIEWCTBHEM
KOHLICHTPUPOBAHHON CEPHOM KHUCJIOTHI;

U3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIOTHI;

MPOBEICHHE KA4YEeCTBEHHBIX peakuuid Ha cyabPua-, cylabPuT- U cyibdar-
MOHBI ¥ HaOJII0ICHHE IPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHE ¢ (DU3UYECKUMHU CBOMCTBaMU a30Ta, (ochopa u wux
COCIMHEHUM, 00pa3liaMu a30THBIX U POCHOPHBIX yIOOPEHUI;

NoJlyueHue, coOMpaHue, paclo3HABaHUE M HU3YYEHHE CBOWCTB aMMMAKa,
M3yYEHUE CBOMCTB COJIEM aMMOHMS;

MPOBEJCHNE KAUYECTBEHHBIX PEAKIMi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-noHBI U NU3YUYCHHE MPU3HAKOB UX MPOTCKAHNS;

M3y4EeHUE B3aUMOJICUCTBUS KOHLIEHTPUPOBAHHONW a30THOM KUCJIOTHI C MEMBIO,
CBOMCTB (hoCHOPHOUN KHUCIIOTHI U €€ COJIeH;

O3HAKOMIJIEHHE C MOJENIIMU KPUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
bynnepeHa, ¢ IpoIeccoM aJcoOpOIMKM PACTBOPEHHBIX BENMIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM NPOTHUBOTa3a;



MOJIy9eHUE, COOMpaHUe, PAcliO3HABAaHUE M M3YyYCHHE CBOWCTB YTJIEKHCIIOTO
rasa;

MPOBEJCHUE KAYeCTBEHHBIX pEaklMii Ha KapOOHAT- M CWJIMKAT-UOHBI M
M3Yy4YEHHE NPU3HAKOB UX POTECKAHNS;

U3y4YeHHUE B3aMMHBIX MPEBPAILIEHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJICHHE ¢ oOOpa3liaMi TPHUPOJHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

pELIECHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Ba)kHelIlIne HeMEeTauIbl U UX
COECTUHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OOmme cBoiictBa MeTtauioB. OOmIasg XapakTEPUCTHKA XHUMHYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX TOJOXKEHUS B [lepuoanueckon cucreme
xuMuueckux 3remeHToB . 1. MenaeneeBa u ctpoenust atomoB. Metaisl A- u b-
rpymni. CTpo€HHE NPOCTBHIX BEIIECTB — METAUIOB. MeTramndeckas CBS3b U
MeTaJuIMYecKasi KpUcTajuinueckas penieTka (IpUMMUTHUBHAS KyOudeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHelEeHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHasi IUJIOTHOYIIAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOICTB
METAJJIOB OT CTPOEHUS KPUCTAJUIOB. ODJIEKTPOXMMHUUYECKUW Pl HANpPSKECHUN
MeTtauioB. O0IKe XUMUYECKUE CBOMCTBA MeTaJIoB. O0IIHMe CrIOcOObI MOTyYeHUs
METAJJIOB, METAJLUIYPTHs. DJIEKTPOJIN3 PACILUIABOB U PACTBOPOB COJIEM KAaK OUH U3
Croco0OB ToJlydeHHs: MeTauioB. [loHATHE O KOpPpPO3UMM METaNIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
Oponza). [IpumeHeHne METAIOB U CIUTABOB B OBITY U MPOMBIIIJICHHOCTH.

Memannwvt A-2pynn

[Ilenounbie MeTamibl: nonokenue B [leprognueckoil cucTeMe XMMUYECKUX
anemeHnToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOIE.
Du3nuecKue U XUMMUYECKUE CBOICTBA (HA MpUMEpE HATPUS U Kajus ), OJIyYEHUE.
Oxcuapl U TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MeN0YHbIX METAJIJIIOB U UX
coeMHeHn. buonoruyeckas posjab HaTPUs U KaJusl.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJIeHHE B Tpupojie. Pu3ndyeckre 1 XMMUYECKHE CBONCTBA MarHus
U Kanpuus. BaxkHelmume coelMHEHUs KalblMs U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOMCTBa, NpuMeHeHue. JKecTKOCThb BOJbl M CHOCOOBI €€ YCTpaHEeHHS.
KpyroBoport kanbiusi B IpUpPOAE.

AmmoMuHUA: TIosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTroma, HaxoKIeHHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
antoMuHus. [I[puMeHeHne aatOMUHUS U €ro CIUIABOB.



Memannwvt b-epynn

OOmast xapakTepucTHKa MeTauioB b-rpynm  (HOOOYHBIX  MOATrpYyMMH):
nonoxkenne B llepuonnueckon cucreme Xxumuyeckux odnemeHtoB [J[. WM.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIEHUE «IIPOBaa» AJIEKTPOHA HA
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepeOpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-2IeMEHTOB, CTENEHH OKHCICHHS AaTOMOB B COEIMHEHHSX. 3aBHCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THUAPOKCHIOB METAUIOB OT 3HAYEHUS
CTENICHU OKMCIICHHS DJIEMEHTAa B COCJIMHEHUU (Ha MpUMEpE COCAMHEHHH Xpoma).
[IepBOHaUaNIbHBIE TPEACTABICHUS O KOMIUIEKCHBIX COEAUHEHUSIX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOuie KpaTkue
NPEACTABICHUS O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAaX, THIPOKCUAAX U
COJIsIX, UX NMpuMeHeHuu. [IpeacraBieHuss 06 aMMuUa4HBIX KOMILIEKCax cepedpa u
meau. KauecTBeHHbIE peakIMi Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTENIEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NUECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHbIE peakly HAa KATHOHBI [IMHKA.

JKenes3o: crtpoeHue aroma, cTeneHM OkucieHus. Haxoxzaenue B npupoze.
du3nyecKkre 1 XMMAYECKUE CBOMCTBA KeJle3a, NpuMeHeHne. buonornueckas posip
xenesza. Oxcunpl, ruapokcuasl u conu keneza (1) u xeneza (Ill), ux cocras,
CBOMCTBa M TmoJiyueHHe. KauecTBeHHbIE peaKkIMM Ha KaTHOHBI xeneza (2+) u
xenesa (3+). UyryH u crtanp — crjiaBbl kene3a. [Ipon3BoACTBO UyyryHa M CTalH.
DKOJI0ru4ecKkue mpoosieMbl, CBsI3aHHbIE C METAJUTYPTUYECKUMU POU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUYEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMM METAJJIOB W CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MOJICIIMPOBAHUE METATUTMYECKON KPUCTATUIMYECKOU PEIIETKHU;

M3y4YEHUE B3aUMOJCUCTBUS METAJLUIOB C BOJOM, C PAacTBOpAMHU COJIEM H
KHCJIOT, UCCJIEIOBAHKUE MPOLIECCOB AJIEKTPOiM3a pacTBOpoB xsopuaa meau (1) u
uoauaa Kanus, KOppo3uHu METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB M THAPOKApOOHATOB KaJbIKs, 5KECTKON BOJIBI;

M3YYEHHE NPOLIECCOB IMOJIYYECHHUS TUAPOKCUIOB JKee3a, MX XUMHUYECKUX
CBOMCTB,;

U3YYEHUE NPU3HAKOB MPOTEKAHNUS KAYECTBEHHBIX PEAKIIMIl HA MOHBI (MarHusl,
KaJIbIIUSl, ATIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaAOJI0/IEHUE U OMHCAaHUE OKPAIMBaHUS MJIaMEHH MOHAMU HATpUA, Kalus U
KIS,



uccienoBaHne aMm(pOTEpHBIX CBOWCTB THAPOKCHIA ANTIOMHHHS, THIPOKCHIIA
xpoMma (I11) u rugpokcuaa nUHKa;

pElIeHNE HKCIEPUMEHTAIbHBIX 337a4 Mo TeMe «BaxHeilme MeTamibl U UX
COCIMHEHHUSD.

XuMHUA U OKPYKAKWIIas cpeaa

BemecrBa u Marepuansl B IOBCEAHEBHOM JKM3HHM 4YEIOBEKa. BaxknHeumune
BEIIECTBA M MaTepHuasbl, 00JacTH UX MpUMEHEHHUs. be3omacHoe HCIMoJib30BaHKE
BEUIECTB M XMMHUYECKUX peakuui B ObITy. [lepBas momouip Hpu XUMHUYECKHX
0KOT'aX U OTPABIICHUSX.

OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTH. XHMHS H 3]10pOBbE. 3HAUYCHHE
U3Y4aeMbIX XUMHUYECKUX 3JEMEHTOB M MX COCAMHEHHH i1 (PyHKIMOHUPOBAHUS
opraHu3ma yenoeka. [loHsaTre o 310poBOM 00pase KU3HU.

XUMHYECKOE 3arpsA3HEHHUE OKPYKaIoIEel cpeibl. DKOJOTHYECKUE MTPOOIIEMBI,
CBSI3aHHBIE C COCMHEHUSIMHU YIJIEPO/Ia, a30Ta, CEPHI, TSIKENIBIX METAILIOB. IIoHsTHE
o I[IJIK. Ponp XxuMHM B pelIEHUN SKOJIOTHYECKUX MPOOIIEM.

Mesicnpeomemmuoie cea3u

Peanmnsannss MeXOpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHHM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAayUYHbIX
NOHATHUH, TAK U TIOHATHI, IPUHATHIX B OTAEIBHBIX €CTECTBEHHBIX HAyKaX.

OO01Ke ecTeCTBEHHO-HAYYHBIE IOHATHS: ABJIeHUE (TIpoLecc), HAy4YHbIN (PaxT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KilacCU(pUKAlMs, MNEPUOAUYHOCTD,
HaOJII0/IEeHUE, HKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHE, MOJENb, TEXHOJOTHS,
MaTepHaIbl.

®dusuka: BElIECTBO, TENO, (PU3NUYECKHE BEIUUMHBI, CAUHMIIBI HM3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMbI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEILECTBA, CTPOEHUE Ta30B, XUAKOCTEHM W TBEPAbIX (KPUCTANIMYECKHX) Tel,
KpUCTaJUIMYECKasl PEIIETKa, 3JEKTPOH, SApPO aroma, NpPOTOH, HEUTPOH, HOH,
HYKJIW], U30TOIbI, KBAHTHI, PaIMOAKTUBHOCTD, alib(ha-, OeTa- U raMmMa-u3IydeHHe,
ANEKTPUUECKUH 3apsili, MPOBOAHUKH, MOTYTPOBOJAHUKH, TUIIEKTPUKHU, COTHEUHbBIN
CIIEKTP, pa3yiokKeHUe OeI0ro CBETa B CIEKTP.

buonorus: sxocucrema, ouochepa, GoTocHHTE3, MPOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJbHBIE YAOOPEHHUS, MHUKPOIJIEMEHTHl, MaKpPO3JEMEHTbl, HUTATEIbHbIC
BEILECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIEC PECYPCHI, IIJIAHETA 3EMJIS.

TexHonorus: CTPOUTEIbHBIE  TEXHOJOTHH, CEJIbCKOXO3SIIICTBEHHBIE
TE€XHOJIOTUH, TEXHOJOTUU IEKTPOHHON MPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMGBI [0 XUMUH
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XMMHUU B €IAMHCTBE Y4YEOHOU U
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAIUIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT —TIpoIleccaM CaMOIIO3HAHUSA, CaMOPAa3BUTHUS U  COLMAIA3AIUN
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCTIMTAHUSA:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACJEIUI0, TMOHMMAaHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpaskaaHCKOr0 BOCTIUTAHUSA:

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

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

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 JJI1 Pa3BUTHUSl KaXKJAOTO YEJIOBEKa
Y TIPOW3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJU U MECTa HAYKU «XUMHUS» B
CUCTEME HAay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUSA MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJTHON U TEXHOJIOTUYECKOHN Cpeoi;

MO3HABaTElIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIIECIOBATEIHCKON



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJICHUS U YPOBHS JaJIbHEHIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KH3HU, OCO3HAHUE MOCIEJICTBUN U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMHpOBaHNE LIEHHOCTHOIO OTHOILIEHUS K TPYIOBOM AEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXKHOCTU CaMOpEaIu3alli B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCIEICTBHMA ISt
OKpYXarolel cpeabl; OCO3HAaHWE TIJI00aIbHOTO XapakTepa JSKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 33]1a4, CBA3AHHBIX C OKPYXAIOLIEH CPeloH;
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 JIEATETBHOCTH KOJOTUYECKON HAIIPABIEHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

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

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuaIbHOE €IUHCTBO MHpa M TMpoOIecC IO3HaHUs (BELIECTBO, CBOMCTBO,
9Heprusi, sSBIICHUE, HAy4YHBbIH (haKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XKHBIMU  JUIi  TIOBBILICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHLIMM, @  TakX€  IPOEKTHO-HUCCIECNOBATEIBCKON  JESTEIbHOCTH
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBI/ISI

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHHUSI HCMOJB30BaTh MPUEMBbl JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMbBICI XUMUUYECKUX MOHATUM (BBLACIATH UX CYIIECTBEHHbIC
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTHMMU MOHATHIMU ); aHAJTU3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3alMM XUMHUYECKUX BEIIECTB M XUMHYECKUX PEaKIvil; yCcTaHaBIMBaTh
MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXKIYy OOBEKTaMU M3Y4YEHHUS; CTPOHUTH
JIOTUUECKUE pPaCCyXACHUS (MHAYKTUBHBIC, JEAyKTHUBHBIC, IO aHAJIOTHH);
npejuiaraTh KpUTEPUM U BBIABIATH OOIIHME 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B
M3y4YaeMBbIX MPOIIECCaX U ABJICHUSX; MPOBOJUTH BHIBOJBI U 3aKJIIOYEHUS; YMEHUS
MPUMEHSITh B MPOLIECCE MO3HAHUA TMOHATHUS (MPEIMETHBIE U METaNpeIMETHbIE),
CUMBOJIMUECKHUE (3HAKOBBIC) MOJIEIU, UCIIOIb3yEeMbI€ B XUMHH, TPEOOPA30BBIBATH
MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUIN 3HaK (CUMBOJI JIEMEHTA), XUMUYECKas
dbopmylla U ypaBHEHHE XMMHUYCCKOW PEAKIIUU — MPH PEIICHUH YYeOHBIX 3a7ad; C
Y4ETOM OTHUX MOJEIBHBIX IPEJACTABICHUM XapaKTEepHU30BaTh U3y4aeMbIe
XUMHUUYECKHE BEIIECTBA U XUMUUYECKUE PEAKIIUH.

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

YMEHHUSI MPUMEHSITh METOJbl HAy4YHOTO IMO3HAHMSI BEIIECTB M SIBJICHUW Ha
SMIIUPUYECKOM W TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TMO3HABATEIBHOU U
MIPOEKTHO-UCCIIEIOBATEILCKOM AESTEILHOCTH;

YMEHHUSI HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITSIILHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pelIeHUIO MPOOJIEMBI; TIPeAJIaraTh OMUCATEIbHYIO WIIH OOBSICHUTEIBHYIO TUIIOTE3Y
U OCYIIECTBJISITh €€ IMPOBEPKY; YMEHHUS MPOBOJUTH HM3MEPEHUS] HEOOXOJMMBIX
IapaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peasibHbIE W MBICIIEHHBIE), CaMOCTOSITEIbHO MPOTHO3UPOBATH PE3YJbTATHI,
dbopmynupoBaTh 0000IIEHHUST M BBIBOJABI 1O pe3yjibTaTaM IMPOBEACHHOTO OIIbITA,
HCCIIEIOBAHUSI, COCTABIISITH OTYET O MPOJIeIaHHON padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MIHTepHETa); aHANM3UPOBAaTh MHPOPMAIIUIO U KPUTHUECKH OIICHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpATh M HWHTEPIPETHUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pas3nuuHble METOAbl M (OpPMYyJIUpPOBaTh 3alpochl IMpU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M Pa3JIMYHbIC IMOUCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMel; NPUMEHSATh MEXIpEeAMETHbIE (pu3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHus (MMCbMEHHON U YCTHOM KOMMYHUKAIIHH):

MIPEICTABIIATh TOJYYCHHBIC PE3yIbTaThl MO3HABATEIBLHOW JACSITCIHBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C TMPE3CHTAIUCH
pE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DJKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
7a00paTOPHOM MM MPAKTUYECKON pabOThI, yueOHOTO MPOEKTa); B XOJI€ [Uajora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
(bOpMyIHMpPOBAaTh CBOM TMPEIOKEHUS OTHOCUTEIIBHO BBIMOIHEHUS MPETOKESHHOM
3a/auH.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax palOTHI: TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH pabOThI, OMpeNesTh CBOIO pOJIb, PACHPENesITh 3aJaddl MEXIy
YJICHAMH TPYIIBI, BBIIIOJHATh CBOIO YacThb pPAOOThI, KOOPAMHUPOBATH CBOH
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBITIOJHEHHON paboOThHI; peliaTh BO3HHUKAIOIIME TPOOIEeMbI Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘-Ie6HbIMI/I PETYIATHUBHBIMUA I[GflCTBH?IMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHsI pellaTh y4eOHbIE M HCCIENOBATENbCKHE 3aJadH: CaMOCTOATEIbHO
BBIOMPATH CIIOCOO pelIeHHs] y4eOHOM 3a/1auu (CpaBHUBATH HECKOJIBKO BAPHAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 00OOIICHHUS W BBIBOJbI, MPOTHO3HUPOBATH 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

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJISIET PEAM30BHIBATh YIIIYOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK M B paMKax pealu3alld WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBepiieHHH pealn3aly NPOTPaMMBbl YIUIYOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JeTajbHee OCBOMTh MaTepHall, OBJaJETh PAaCIIUPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaOLIMMUCS HayUHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMHUSA»; OCHOBbI HAYYHOTO MBIIUICHUS;, BUIbl JEITEIbHOCTU IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00ecreynBalOT BO3MOKHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpaszoBaHus.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMuUpoBaHbBI
CIICAYIOIINE TPEIMETHBIC Pe3yJabTaThl H3YYCHHS XUMHH Ha YIrIyOJICHHBIM
yYpOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMUUYECKHUX TOHSATHUH: aToM, MOJEKYJa,
XUMHUUYECKUN DJIEMEHT, METaJUl, HEMeTasl, a/UIOTPOIus, MPOCTOE BEIIECTBO,
CIIOKHO€ BEIIECTBO, CMeCh (OJHOPOJHAs U HEOJHOPOJAHAs), BAJIECHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MaccoBas [0S XHMMHYECKOrOo »JJIEMEHTa B COEJIUHEHUH,
MOJISIpHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJ, KICIIOTa, OCHOBAHUE,
coJib, amM(OTEepHbIA OKCHA, aM(OTEPHBIA TUIPOKCUA, XHUMHYECKas peaKius,



KJaccu(puKanus peakui: peakiuy COSTUHEHUS, PEAKIINHN PA3JI0KEHHUS, PEAKIINH
3aMEIICHMsI, PEAKIMd OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTAb,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpaIlusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpalus BEIIECTBA B
pacTBOpE; AIECKTPOOTPUUATEIIBHOCTh, CTEINECHb OKUCICHHS, OKHUCIUTEIH U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

UCIIOJIB30BaTh XUMHUYECKYI0O CUMBOJIMKY JJIsI COCTaBJICHUsI (hOPMYJT BEIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

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

PaCKpbIBaTh CMBICI 3aKOHOB COXPAHEHMUS MacChl BEUIECTB, IOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
T€OpHUH, 3aKOHA ABOraJipo M €ro CIEACTBHI, MPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAHMS, B TOM YMCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YUYECHUS XUMUUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKUX JJIEMEHTOB OT UX NOJIOKeHUs B [leprnoanueckoi cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Mansie mepuoab» U «OO0JbIINe
MIEPUOJIBI»;

COOTHOCUTHh 0003HA4YEHHUs, KOTOpble UMeIoTcs B Tabnmie «llepuoandeckas
cucrtemMa xumudeckux odnemeHtoB JI. M. MenageneeBay, ¢ UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB U 3apsijl
sqipa, 00IIIee YMUCIIO AIEKTPOHOB U PACIpeIeTICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSI3b TOJIOKEHUS dyeMeHTa B llepwogudeckoit cucreme C
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(DUIMPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBY YYAaCTBYIOIIUX B PEaKIMK BEIECTB, MO
TeIoBoMYy 3G (deKTy);



XapakTepu30BaTh (OMHCHIBaTH) (HU3UYECKHUE W XUMHYECKHE CBOWMCTBA
MIPOCTHIX W CIIOXKHBIX BEIIECTB: KUCIOPOJa, BOIOPOA, BOJbI, OOIINEe XHMUIECKUE
CBOMCTBAa OKCHJOB, KHCJOT, OCHOBAaHHH W COJIEH, TEHETUYECKYIO CBSI3b MEXIY
HUMHU, TOATBEPKIAs MPUMEpPaMU MOJIEKYJISIPHBIX YPAaBHEHHM COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKIIil;

OIMHCHIBATh POJIb KHUCJIOPO/Ia, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
JKUBBIX OpPraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISX MPOMBIITUICHHOCTH,
BO3MOYKHOE MCTOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX
COCTaBa M CTPOEHHUSA, BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX MPEBpAICHUN B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa 1Mo (opmysie COCAMHEHUS, HaXOIUTh
MPOCTEUITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOPE, MOJSPHYIO KOHIICGHTPAITMIO BEIIECTBA B
pacTBOpe, MTPOBOIUTH PACUETHI IO YPABHEHUSM XUMUYCCKON pPEaKITny;

MPUMEHSATH OCHOBHBIE OIEPAIlMU MBICIUTEIHHOU JEATEIHPHOCTU — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IIECHNE, CUCTeMAaTH3aIiI0, KIIacCU(UKAIIUIO, BBISBICHUE
MPUYUHHO-CJICACTBCHHBIX CBSI3¢H — I W3YyYCHHs] CBOWCTB BEIIECCTB U
XUMUYECKUX PEaKIHi, eCTECTBEHHO-HAYUYHbBIE METObI TTO3HAHUS — HAOIIOACHHUE,
U3MEpPEHUEe, MOJCIUPOBAHUE, DKCHEPUMEHT (peanbHbIi W MBICICHHBIA) — IS
OCBOCHHUSI Y4EOHOTO COJICp>KaHuUS;

pacKpbIBaTh  CYIIHOCTh TPOIIECCOB  OKHUCIECHHWS U  BOCCTAHOBIICHUA,
COCTABJISITh YPaBHEHUS TPOCTBHIX OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHABIMBATh CBA3U MEXKIYy peaqbHO HAOII0IaeMbIMH XUMHYECKUMU
SBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOUCXOISIIUMHI B MAaKpO- U MUKPOMHUPE, OOBICHATH
MPUYMHBI MHOTOOOpPa3us BEIIECTB, COOTHOCHTh XMMUYCCKHE 3HAHMS CO 3HAHUSIMU
JIPYTUX YICOHBIX MPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  IpH
WCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpYJOBaHUS, a TakKe IMpaBuiia
oOpalrieHusi ¢ BEHIECTBAMH B COOTBETCTBHUM C WHCTPYKIUSMH BBITTOJTHCHHUS
7a00paTOPHBIX OIBITOB M MPAKTHYECKHX PadOT IO TMOIYYCHUI0O W COOHMpaHUIO
ra3oo0pa3HbIX BellecTB (BOAOPOAA U KHUCIOPOZa), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECIEHHOW  MAacCOBOM  JIOJIEM  PAacTBOPEHHOTO  BEIIECTBA, PELICHUIO
DKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «OCHOBHBIE KIIACCHI HEOPTraHWYECKHUX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHUMHYECKOM TPaMOTHOCTH,
BKJIIOYAIONIEH yMeHHUs1 0€30MacHOro OOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B TIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPY>KAIOIIECH Cpe/Ibl.

K xoniy oOyuenus 6 9 knacce y oOydaromerocs OyayT chopMupoBaHBI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUN: XUMUUECKUN IJIEMEHT,
aToM, MOJIEKYyJla, HWOH, KaTHOH, AaHUOH, DJIEKTPOOTPULATEIbHOCTb, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peakiusi, TerIoBoi 3pHeKT peakiuu, MOIb, MOJISIPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKI[MU, OKHUCIUTEIb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBsA3b, CWiIbl Ban-nep-Baanbca), KoMmIUJIEKCHBIC
COCIIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAsA KyOwdeckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHEelEeHTPUPOBAHHAS KyOudeckas,
reKCcaroHajbHasl IJIOTHOYIAKOBAaHHAS), KOPPO3Us METAJJIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM U3 TEOPETUUECKUX OCHOB Xxumuu; [T/1K;

WUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKHUX TIOHATUA U
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

WCIIOJI30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JIJISI COCTaBJieHUsI (hOpMYJT BEIECTB
Y YPAaBHECHUM XUMHUYECKUX PEAKIUN;

ONpPEAEsATh BAIICHTHOCTh U CTEIEHb OKUCICHUS XUMHYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COEIMHEHUU 1Mo (opmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJTMYECKOW) B HEOPTraHMYECKHUX COCAUHEHUSIX, 3apsj HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbicn [lepuoamueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAHUE:

ONMKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoguueckoit
CUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3zinyaTh MNOHATUS «A-rpynmna» u «b-
TPYIITIay, «MaJbie IIEPUOIBDY U «OOJBITHE TIEPHOIBIY;



OOBSCHATH CBSA3b TMOJOXKEHUs J3yeMeHta B [lepuommdeckoit cucreme ¢
pacrpesieIeHUeM JJIEKTPOHOB II0 SHEPreTUYECKUM YPOBHSAM, IOAYPOBHSIM W
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB Y THAPOKCHUJOB) B MpeJeiax MaJbIX MEPUOJIOB U TJIABHBIX MOATPYIIL C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HaOpaBJICHUS CMEMICHUS XUMHUYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT pa3IUyYHbIX (PaKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEMICHEW OKMUCIICHUS XUMHYECKHUX JJIEMEHTOB, MO OOPATUMOCTH, MO YYaCTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHUM, MOATBEPXKAasi 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON UCCOIUALIUM KUCIIOT, IIeIouen
W COJIeH; TOJHBIE M COKpAICHHbIE YPAaBHEHUS pEaKIil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THIPOJM3a COJEH  IMOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeCKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HATpU, Kajduii, MarHui, KaJbl[Ui, AJIIOMUHHUH, KEIE30, MEJb, IIHHK,
cepeOpo) U 00pa30BaHHBIX MMHU CJIOXKHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuus (1V), azora (I, I, I, 1V, V) u docdopa (lll, V), cepur (1V, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetaioB |A-IIA-rpynn, amomunus, meau (Il), uunka,
xenesa (11 u 111));



HOSICHATh COCTaB, OTAENbHBIE CIIOCOOBI MOJYYEHHS] U CBOMCTBA CIOMKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ranorenuasl kpemuus (IV) u docdopa (Il u V), oxcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BJIMSTHUE HA KUBBIE OPTaHU3MBI, IPUMEHEHHUE B PA3IMYHBIX OTPACISIX YKOHOMHUKH,
UCIIOJIb30BAaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTepUAIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM IMyTEM COJEpKalIUecss B BOJHBIX PacTBOpPax
WOHBL: XJIOpUA-, OpoMuUI-, UoAua-, cyibdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbGuT-, Cynb(ua-, HUTpPAT- WU HUTPUT-UOHBI, TUIPOKCHUI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllys, aTlOMUHUS, Keie3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATH M NMPOTHO3UPOBATh CBOMCTBA BAKHEHIIMX M3y4aeMbIX BELIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTh MPOTEKAHHUSI XUMUYECKUX MPEBPAIICHUN B PA3TMUHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KUHETUKH U
TEPMOAMHAMUKH;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa MO (QopMyJie COSAMHEHHs, MACCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO DJEMEHTa B
COCMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0 BEUIECTBA B pacTBOpPE, HAXOIUTh
npocTeiiyto GopMyiTy BEIECTBa 0 MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PAcueThl O YPaBHEHUSAM XMMHUECKHX PEAKIUI ¢ y4eTOM HEJOCTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBuwia Oe3omacHOW  paboThl B jabopaTopuu  TpH
UCIIOJIb30BaHUU XHMHUYECKOM TMOCynbl M 00OpYyJOBaHMs, a TakKe IIpaBHiia
oOpaiieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUSI
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M  YIJEKHCIOro Ta3a) M PEUICHUIO
HKCMEPUMEHTAIbHBIX 3aJad MO TeMaM Kypca, MPEACTaBIsATh pPe3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEPAlMU MBICIUTEIBHOU JEATENBHOCTU (aHAIMU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMAaTH3allui0, BBISIBICHHE TNPUYUMHHO-
CJIEICTBEHHBIX CBS3€i) MPU U3YUYEHHH CBOWMCTB BEIIECTB M XMMUYECKHX PEAKLUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU MO3HaHMs (HaOI0IeHue, H3MEPEHNE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHSTh  MpaBwia  0Oe3omacHOro  oOpallleHHs C  BeIleCTBaMH,
UCIIONB3YEMbIMA B TOBCEIHEBHOM JKWM3HM, TMpaBuja TOBEACHUS B UEJIX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPIraHU3MBbl OIPEJCIICHHBIX BEILECTB,
HOSICHATh Ha IpUMepax CIocoObl YMEHBIIEHUS W MPEIOTBPALLEHUS UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB JJIsI OpraHU3Ma YeJIOBEKa;

UCIIONIb30BaTh MOJy4YEHHBIC MpeNCcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JESTEIIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSMH, KAaK OCHOBY
JUIs IPO()ECCHOHANBHON OpUEHTAMM M ISl OCO3HAHHOTO BBIOOpAa XMMHM Kak
npo(UIbHOrO MpeaMeTa MpH MPOJOJDKEHUH OOYy4YEeHHsS Ha YPOBHE CPEIHErO
oO1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIEAOBATEIBCKON IEATEIBHOCTH
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUI B YCIOBUSAX 00pa30BaTEIbHbIX OPraHU3ALMM,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 10 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 23 1
peakiuu
Htoro no paznemny 33
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o razax.
2.1 13 1 1
Kucnopon. Oxcunbr
Bonopona. Ilonstue o kucinorax u
2.2 5 1
COJIAX
Bona. PactBopsl. [Tonsitue 00
2.3 P 15 1 1
OCHOBaHHSIX
OCHOBHBIE KJacChl
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 49

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




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 8
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 11
BOCCTAHOBUTEJILHBIE PEAKITUN
Hroro mo pazueny 19
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypeni
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
11 [ToBTropenue u yriyOiaeHne 3HaHHA O 7
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I MPOTCKAHHMS 11 1 1
XUMHYECKHUX PEaKIUii
13 DNEeKTPOIIMTHYECKAs TUCCOIHALTHSL. 10 1 1
XUMHUYECKUE PEAKIH B PACTBOPax
Hroro mo pazueny 28
Pa3nes 2. HemeTanbl M X COeIMHECHHUS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 3 1
' aneMeHToB VIIA-rpymmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemenToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro 1o pasneny 43




Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO0mIe CBOMCTBA METANIOB 10
3.2 Baxueiiine MeTamibl U UX COCTMHEHUS 17
Wroro no pazueny 27
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
41 BemiectBa u MaTepuanbl B )KU3HU YETIOBEKA. 4
' OCHOBBI YKOJIOTUYECKON TPAMOTHOCTH
Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Koutpoaphbie  Tpakruieckue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 [Ipeamer xumun. Poap XumMuu B KU3HU 1
YeJioBeKa
[ToHsITHE O TEOPETUYECKUX METO/IAX
2 MO3HAHUS B €CTECTBEHHBIX HayKaXx. 1
HcTounuku XxumMuueckoit uHpopMaIu
3 Tena n BemectBa. Pusndeckue u 1
XMMHYECKHUE CBOMCTBA BELIECTB
4 DU3NYECKUE U XUMUYECKUE SABJICHUS 1
ITpakTuyeckas pabora Ne 1 o teme
5 "[IpaBumna paboThI B 1a00paTOPUU U MPUEMBI 1 1
oOpariieHus ¢ 1Tab0pPaTOPHBIM
obopynoBanuem"
YucTele BemecTsa U CMECH
7 CrniocoOsI pa3eneHus cMecei
[TpakTruyeckas pabora Ne 2 o Teme
8 "Paznenenue cmeceit (Ha mpUMepe OYMCTKH 1 1
NoBapeHHoit conn)"
9 ATOMBI 1 MOJIEKYJIBI 1
10 XUMHUYECKUE IIEMEHTHI 1
11 [IpocTeie u cloKHBIE BEIECTBA 1
12 BemectBa MOIEKYyIIpHOTO U 1




HCMOJICKYJIAPHOTO CTPOCHUA

Xumunyeckas popmyina. BaneHTHOCTh aTOMOB

13 XUMHUYECKUX 3JIEMEHTOB

14 3aKOH ITOCTOSHCTBA COCTABA BELIECTB

15 Onpenenenye BaJIEHTHOCTH aTOMOB I10
(dhopMyniaM OMHAPHBIX COCTMHEHHIA

16 OtHocuTenbHAsE aTOMHAs Macca.
OTtHOocuTeNnbHAS. MOJIEKYJISIPHAS Macca
BrrunciieHus OTHOCUTEIIBHON MOJIEKYIISIPHOM

17 Macchl BEIECTB, MOJISIPHON MacChl, MacChl
BELIECTB U KOJIMYECTBA BELIECTBA

18 MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B
COEIMHEHUU

19 Boruncnenus MaccoBOi 10JIM XMMHUYECKOIO
3JIeMeHTa 10 (hOpMYyJIe COCTUHEHUS

20 Haxoxxnenue npocreiiiei popmysbt
BELIECTBA [10 MACCOBBIM JIOJISIM 2JIEMEHTOB

21 KonnuectBo Bemectsa. Moib

22 MousipHas Macca CMECH BEILIECTB

93 Haxoxnaenue npocreiimieid GopmyIibt
BELIECTBA 110 MOJILHBIM JIOJISIM 3JIEMEHTOB

24 XUMUYECKUE SIBICHUSA. XUMUYECKas peaKus
U €€ NIPU3HAKU

25 3aKOH COXpaHEHMs MAaCcChl BEILIECTB

26 ATOMHO-MOJIeKyIsipHas Teopus. JKnu3Hb u
nesrenbHoCcTh M. B. JIomoHOCOBA

27 XUMHUYECKNE yPAaBHEHUS




28

THUIbl XUMHAYECKUX PEaKLINi

PacuéTel Mo XuMH4YEeCKUM YpaBHCHUAM

29 KOJIMYECTBA M MACCHI HCXOJIHBIX BEIIECTB UITU
MIPOJYKTOB PEAKIIUU
Brruuciienus o ypaBHEHUSIM XUMHUYECKOU

30 pEaKIMK: KOJIMYECTBA BEIIECTBA, MACCHI 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHToB WU MPOAYKTOB PEaKIIHH
Brruunciienus o ypaBHEHUSIM XUMHUYECKON

31 peaKIMK: KOJIMYECTBA BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce
PEareHTOB WU MPOYKTOB PEaKIIUU

32 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI

33 KonTponbnas padora Ne 1 o teme
"BemectBa u xXumMuieckue peakuu"

34 Boznyx — cmecs razos. [lonarue o razax.

35 3akoH ABorazpo. MomnsipHbIi 00BEM ra3oB
Brruncnenus o0b€Ma, KOIMUECTBA BEIIECTBA

36 ras3a 1o U3BECTHOMY €ro KOJIMYECTBY
BElIECTBa, 00bEMY

37 Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
XUMHYECKON peaKinu

38 Kwucmopox — 3JIeMeHT M MPOCTOE BEIIECTBO

39 Oxcuasl

40 CriocoObI oITy4eHHst KHCIOPOaa B
71a00paTOPHUH U MPOMBIIITIEHHOCTH

41 IIpakTuyeckas padora Ne 3 o Teme

"[Tonyuenue u cobnpanue KUCIOPOa,




M3y4YeHHUE ero CBOMCTB"

42

43

O30H — aJUIOTPOTHAST MO UKAIIHS
KHCIIOpOa

TennoBoi 3 PeKT XMMUIECKOHN peaKIuu,
TEPMOXUMHUYECKUE YPABHEHUS, K30~ U
SHIOTEPMHUYECKUE PEAKIIHU

44

TommBo. Mcrionbs3oBaHue yris U METaHa B
KayecTBe TOIUIMBA. 3arpsi3HEHUE BO3/yXa.

45

Brrunciienus o ypaBHEHHSIM XUMHYECKON
peaKIMu: KOJIMYeCTBa BEIIECTBA, 00bEMA,
MACCBI 110 U3BECTHOMY KOJIUYECTBY
BelIecTBa, 00bEMY, Macce pearcHTOB WIIH
MIPOJIYKTOB PEAKLIUU

46

47

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

BOI[OpOI[ — JJIECMCHT U IMMPOCTOC BCIICCTBO

48

49

50

CrniocoObl nostydeHus BoAOpoa B
J1a00paTOPUH U MPOMBIIIIIEHHOCTH

ITpakTuyeckas pabora Ne 4 o Teme
"[lonyuenue u cobupanue BoIOpoaa,
M3y4YeHHUe ero CBOMCTB"

ITonsaTtue o kucnorax u consax. Cocras
KHUCJIOT U COJIEU

51

Brruncnenus o6bp€Ma, KOJIMuecTBa BElecTBa
ra3a 1o U3BECTHOMY €ro KOJIMYECTBY
BEIIECTBA UIIH 00BEMY

52

dusnueckue cBolicTBa Boabl. Bona B
npupoae




53

XUMHUYECKHE CBOUCTBA BOJLI

54
55

CocTaB OCHOBaHUH

PactBopsl. PacTBOpHMOCTE BElECTB B BOJIE

56

57

58

59

HacwlimeHHbie 1 HEHACHIIICHHEIE,
KOHIICHTPUPOBAHHBIC U pa30aBIeHHBIC
pacTBOpHI

CriocoObI BbIpaKeHUSI KOHIICHTPALIUU
PacTBOPOB: MaccoBasi A0JS paCTBOPEHHOTO
BEILIECTBA, MOJISIPHAS] KOHIIEHTpAIUs

[IpakTuueckas padora Ne 5 o Teme
"[IpuroroBiieHrE paCTBOPOB C OMPEACIEHHON
MAacCOBOM J0JIei paCTBOPEHHOTO
BewecTBa.[I[purorosienrue pacTBOpoB ¢
ONpeeIEHHON MOJISIPHON KOHIICHTPALUEH
pacTBOpEHHOTO BeriecTra'

Brruucnenus ¢ MCoOab30BaHUEM TOHATHUS
«MaccoBas 107151 BELIECTBA B paCTBOPE»

60

Bbruncnenus ¢ Ucrosib30BaHUEM MTOHSITHS
«MOJISIpHAsi KOHIIEHTPAIUsl paCTBOPEHHOTO
BELIECTBA»

61

62

63

Ponp pacTBOpoB B IpUpOAE U )KU3HU
yenoBeka. KpyroBopoT BosibI B Ipupoe
3arpsi3HeHue NpupoJHbIX Boa. OxpaHa u
OUYMCTKA IPUPOJHBIX BOJI.

Brruncnenus ¢ ucnosib3oBaHueM rpaukoB
pacTBOPUMOCTH AJIs1 PACUETOB
PacTBOPUMOCTH BEIIECTB

64

Brraucnenus ¢ ncnoiab30BaHUEM ITOHSITHS




«MaccoBasd O0JIs BEUICCTBA B paCTBOPCH»

65 O0001IeHrEe ¥ cCUCTEMATH3als 3SHAHUH 1
Kontponsnas padora Ne 3 o teme

66 " " 1

Bonopoa. Boaa. PactBopsl. OcHOBaHus

67 Oxcunpl: cocTaB, KIacCupUKaIs, 1
TPUBUATBHBIC HA3BAHUS

68 [TonyyeHnne u XMMHUYECKUE CBOMCTBA OKCHIOB 1

69 [ToHsTHE O TUAPOKCHUAX — OCHOBAHUSAX H 1
KHCIIOPOJICOICPIKAIUX KHCIIOTaX

70 dusnyeckre 1 XUMUYECKHE CBOMCTBA KUCIOT 1

71 [Tonyuenue kuciaor 1

72 Knaccudukanus ocHOBaHUN 1

73 [Iénoun, UX CBOWCTBA U CIIOCOOBI MOTYYESHUS 1

72 HepactBoprMbie OCHOBaHUS, HX CBOWCTBA U 1
CIOCOOBI MOJTYUYEHUS
[TonsiTre 06 aM(pOTEPHBIX THAPOKCHIAX:

75 XMMHYECKHE CBOICTBA U MOJIyYCHUE. 1
[IprMeHeHne Ba)KHEUIINX OCHOBaHUI

76 Conu: coctaB, kiaccupuKaims, 1
TPUBUAIbHBIC HA3BAHUS

77 du3nyueckne U XMMHUECKHE CBOMCTBA COJICH. 1
[Tonyuyenue conen

78 I'eneTnyeckas CBSI3b MEXKAY KIacCaMu 1
HEOPTaHWYECKHUX COCTUHCHHIMA
ITpakTuyeckas pabora Ne 6. Pemenue

79 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME 1

«OCHOBHBIE KJ1ACChI HCOPTraHNYCCKUX




COEIUHEHUN)

80

Brruucnenus mo ypaBHEHUSIM XUMHYECKOM
peaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
MAacCChI IO U3BECTHOMY KOJIUYECTBY
BelIecTBa, 00bEMY, Macce pearcHTOB WK
MIPOJYKTOB PEAKITUU

81

Brruuciienus Macchbl NPOAYKTa PEaKIUU 10
HM3BECTHOM MacCe OJHOI0 U3 UCXOIHBIX
BEILIECTB, B35ATOTO B BUJIE PACTBOPA,
COZIEPIKAILETO ONPEAECIEHHYIO MACCOBYIO
JTOJIF0 paCTBOPEHHOIO BELIECTBA

82

83

84

KonTponbnas padora Ne 4 o teme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHuin"

IlepBble MONBITKYU KJIacCU(PUKALIUN
XUMHYECKHX 3J1eMeHTOB . [TonsTHE O
rpynnax CXOJHbIX 2JIEMEHTOB
DeMeHTBl, KOTOpble 00pazyroT aM(poTepHbIE
OKCHJIbI M TUAPOKCUIBI

85

[lepuoanuecknii 3akoH. OTKpbITHE
[Iepnonnueckoro 3akoHa. [lepuonasr u

TPYIIIBI

86

87

OcHoBHbBIE CBCIACHUSA O CTPOCHUHN aTOMOB

CocTaB aTOMHBIX AACP. H3oTomb! Kak
Pa3HOBUIAHOCTHU ATOMOB XUMUYCCKOTO
OJICMCHTA

88

DNEeKTPOHBI . DJIEKTPOHHAS OPOUTAIIb.
DHepreTUdeckre ypPOBHU U MOAYPOBHH




atoma, S-, p-, d-opoutanu

DNeKTpPOHHBIE KOH(MUTYPAIUH U JIEKTPOHHO-

89
rpadudeckue GopMyIibl aTOMOB
XapakTeprucTuKa XMMHYECKOT0 3JIEMEHTA 110

90 ero noyioxkeHuto B [lepuoaudeckoit cucteme
.. MenneneeBa

01 DNEeKTPOOTPUIIATEIBHOCTh XUMUYECKHIX
snemeHToB . KoBaneHTHas nosisipHas cBA3b

92 KoBanenrtHas HenossipHasi CBsI3b

93 HNonnas cBs3b

94 THIbI KPUCTATUIMYECKHUX PEIIETOK U UX
XapaKTePUCTHKH

95 CreneHb OKUCIECHUS

96 OKUCINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU
CocraBiieHue ypaBHEHUIN OKHCITUTEIBHO-

97 BOCCTAHOBUTEJIbHBIX PEAKIUil, METOA
AJIEKTPOHHOTO OajaHca
Brruncnenus mo ypaBHEHUSIM XHMHUECKON
peaKIMu: KOJIMYEeCTBA BeIecTBa, 00bEMa,

98 Macchl 110 U3BECTHOMY KOJUYECTBY
BEIIEeCTBa, 00BEMY, Macce peareHTOB WK
MIPOAYKTOB PEAKIINU
Brrunciienus nmpocreienn MOJeKyJISpHOU

99 (bopMyJIBI BEIECTBA [0 U3BECTHBIM
MacCOBBIM JIOJISIM DJIEMEHTOB

100 O06o0meHne 1 cucTeMaTu3aIys 3HaHUH

101 I'omoBas KOHTpONIBbHAS paboTa.

102 Pemenue 3amay




OBIIEE KOJIMYECTBO YACOB 110

102
I[TPOT'PAMME



9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnbsie IlpakTuueckue Aara tupposkie
Bcero u3yueHHusi oOpa3oBaTe/bHbIE
padoThI padoTsbI pecypes:
1 CtpoeHue aToMOB 1
[TocnenoBarenbHOCTD 3aMI0IHEHUS
2 AJIEKTPOHHBIX OpOUTaJIEl aTOMOB MaJIbIX U 1
00JIBIINX IEPUOJIOB
3 CrerneHpb OKUCIIEHUS U BAJIEHTHOCTD
4 Buapl xumMnueckoi cBsi3u
THIIBI KPUCTANINYECKUX PEIIETOK,
3) 0COOEHHOCTH CTPOEHHUS KPUCTAIIIMUECKUX 1
peLEToK
3aBUCHMOCTB CBOMCTB BEILLIECTBA OT THIA
6 KPUCTAJUTUNIECKON PEMIETKN U BUIA 1
XUMUYECKOHN CBSA3U
7 Knaccugukarus XuMu4ecKux peakiuii no 1
pa3IMYHBIM IIPU3HAKAM
3 DHepreTuka XMMHUYECKHX PEaKIHUi. 1
TennoBoii a3 ekt xumMuueckoil peakuu
Boruricnenus o TepMOXUMHUYECKOMY
YpaBHEHHUIO PEAKIINK: TETUIOBOTO Y dexTa
9 XUMHYECKON peaKIMU M0 KOJTUYECTBY 1

BElIEeCTBa, Macce Win 00bEMY
IpOpearupoBaBIIETO WIN
00pa30BaBIIErocs BEIIECTBA




[ToHsATHE O CKOPOCTH XUMHUYECKOMN

10 peakuu. 3aKOH JIEUCTBYIOIIMX Macc

1 Oueprus aktuBanuu. [lonstue o karanuse.
®epmenTtbl. UHTHOUTOPEI.

12 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh
XUMUYECKON PeaKInu

13 [TonsaTHE 0 XUMHYECKOM PAaBHOBECHH,
npunnun Jle Hlarenbe

14 OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC
peakiuu
CBOICTBA IPOCTHIX BEIIECTB — METAJLJIOB

15 1 HEMETAJUIOB, KHCJIOT U COJIEH — B CBETE
MIPEACTABICHUI 00 OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSIX
[TpakTuueckast pabota Ne 1. Pemenue

16 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
«OKHCIHTETbHO-BOCCTAHOBUTEIBHBIC
peaKLmm
KonTtpoabHnas padora Ne 1 o teme

17 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKHUX PEaKLUi»

18 ONEKTPOIUTHI U HEITEKTPOIUTHI

19 Teopust 3NEKTPOIUTUUECKON TUCCOIUALIUN

20 NouHoe npousBenenne Boabl. BomopoaHsiit
IMOKa3aTellb

91 DNEKTPONUTHYECKAs AUCCOLMALINS KUCTIOT,
OCHOBaHHI U COJeH

22 Peakiuu nonHoro ooMeHa




CBolicTBa KMCJIOT, OCHOBAaHUH U COJIEH B

23 CBETE MpeACTaBICHUHN 00
ANEKTPOIUTUYECKON TUCCOLIUAIIUN

24 KauecTBeHHbIE peaklliy Ha HOHBI
[TpakTuueckas padora Ne 2. Pemenue

25 9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
«DNeKTpoNIUTUYECKas TUCCOLHALIHS)

26 [Muaponus coneit
KonTtponpHast padora Ne 2 o teme

27 "DNIEKTPOTUTHYECKAS TUCCOIHAITHSI.
XUMHYECKUE peakliuy B pacTBopax”

28 OO61mas xapakTepucTHKa HEMETaIIIOB

29 OO0mrast XxapaKTEepUCTHKA TaJIOTEHOB

30 XVMHUYECKUE CBOWCTBA TaJIOT€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

31 Xnoposogopona. CossiHas KMCIIOTa
[IpakTuueckas pabora Ne 3 o Teme

32 "Tlomy4deHne CONSTHON KUCTIOTHI, U3y4eHHE
e€ coiicTB"

33 [ToHsATHE O KUCTOPOACOAEPIKALINX
KHCJIOTaxX XJI0pa U UX COJIAX
Bbruncnenus no ypaBHEHUSIM XUMHUECKUX

34 peaKIMii, ecIM OJMH X PEareHTOB JaH B
U30BITKE

35 Baxueiimme coeguHEHUs XJI0pa U UX
HaXOXXJCHHUE B TIPUPOJIC

36 OOm1as xapakrepucTika 31eMeHToB VIA-

TPYIIIBI




CtpoeHue u CBOMCTBA IPOCTOTO BELIECTBA

37
cepbl. AJUIOTPOTHBIE MOAU(DUKAIIUY CEPBI

38 CepoBoaopoi, cTpoeHHE, (PU3HUECKUE U
XUMHYECKHUE CBOMCTBA

39 Okcupl cepbl

40 CepHucras KuciaoTa u e€ coiiu.

41 CepHas KUCJIOTa U €€ COJIn

42 IIpoMblIIIEHHOE TTOTyYEHUE CEPHOM
KHCIIOTHI
HaxoxxneHue cepbl 1 €€ COSTMHCHUHN B

43 npupoje. XuMHUYECKOE 3arpsi3HEHNE
OKpYKaIOILIEH Cpelibl COETUHEHUSIMH CEPbI
Brrunciienust Macchl pOAyKTa PEAKI|H 1O

44 U3BECTHOM MaccoBoit (00bEMHOIT) moie (%)
€r0 BBIX0JIa OT TEOPETUICCKH BO3MOXKHOTO
Brruncienus MmaccoBoit (00BEMHOI) T0TH

45 (%) BBIXOJ]a MPOAYKTA PEAKIUH I10
U3BECTHOM Macce (00BhEMY) HCXOTHOTO
BEIIIECTBA U MPOIYKTA PEaKIuu

46 OO0m1as xapakTepucTuka 3J1eMeHToB VA -
TPYIIIBI

47 A30T, pactipoCTpaHEeHHE B IPUPOJIC,
bu3HYeCKre M XUMUIECKHE CBOHCTBA

48 AMMHUak, ero Gpu3nuecKue 1 XUMUIECKUE
CBONCTBA

49 Coau aMMOHUS

50 [IpaxkTuueckas padora Ne 4 o reme

"TTonrydyeHne amMmmHaKa, U3y4yeHHe ero




CBOMCTB"

51 Oxcuapl azota (1, 11, I, 1V, V)

52 A3zoTHCTas KUCI0Ta. A30THAsI KUCIIOTA

53 [IpompllIEHHOE OJIy4YE€HHE a30THOU
KHCIIOTHI
Hutpatsl u HUTpUTBL. XUMUYECKOE

54 3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl
COCJIMHEHUSIMH a30Ta

55 docdop, aTOTPOITHBIE MOAUPUKAIIA
docdopa

56 Oxcunpt pocdopa (11, V) u hochopnas
KHCIIOTa
[ToHsATHE O MUHEPATBHBIX YIOOPECHUSX.

57 3arpsi3HeHue MPUPOIHBIX BOJOEMOB
COeMHEHUSMU a30Ta U Pochopa

58 VYrnepon, ero atoTponHble MOIU(BUKAIIUN
Y CBOWCTBA
Oxkcuppl yraepoaa, ux Gpusndeckue u

59 XUMHUYECKHE CBOMCTBA. DKOJIIOTHYECKUE
MpoOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yrinepoaa (1V)
[IpakTuueckue padotsl Ne 5 o Teme

60 "TTomryaenwne okcuaa yriaeponaa (I1V) n
W3y4EHHUE €ro CBOMCTB"

61 VYronbHast KUCHOTA U €€ CONu
[TepBoHaYaIEHBIC TOHATHUS 00

62 OpPraHMYECKUX BEIECTBAX KAK O

COCAMHCHUAX YTJICpOda




63

[IpupoHbIE HICTOYHUKH YIJIEBOJIOPOJIOB U
UX POJIb B OBITY M IPOMBILIUIEHHOCTH

64

65

66

ITouarue o GMOIOTHYECKH BaXKHBIX
OpPraHUYECKUX BEIIECTBAX — KHUPaX,
Oenkax U yriieBoaax

KpemHuii, ero ¢pusznueckne 1 XUMUUYECKHE
CBOMCTBA

Oxkcua kpemuus (1V), kpemanenas
KHCJIOTA, CUIINKATBI

67

68

69

70

bop. bopHas kucnora

[TpakTuueckast pabota Ne6. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
«Baxxnelime HeMeTaIbl U UX
COCTMHECHUS»

Boruncnenust maceol (00bE€Ma; H.Y.)
MPOJIYKTa Peaklnu 1o JaHHOU Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpKAIIEro ONpeaeIEHHYI0 MaCCOBYIO
JIOJTIO IPUMECEN

Kontponbnas pabora Ne 3 o Teme
«BaxHeie HeMeTaIbl U UX
COETMHEHUS».

71

OO0m1as XxapakTepUCTUKa XUMHUUECKUX
AIIEMEHTOB — METAaJJIOB HA OCHOBAHHUH UX
nonoxenus B [ICXD JI.U. MenaeneeBa

72

73

Meramnst A- u b-rpynn

Meramndeckas CBsI3b U MeTaJlJIMYeCcKast
KpucCTalllIn4eCKad pCIJ_IéTKa. 3aBHCHMOCTD




($U3nUIEeCKUX CBOMCTB METAJIIOB OT
CTPOEHUS KPUCTAIIJIOB

74 OO011e XUMHYCCKHE CBOMCTBA METAJIIOB

75 OO0m1ue crnocoObI MOTYyYEHUS METAJIJIOB,
MeTtamuryprus. CruiaBsl
DNEKTPOIN3 PACIIIABOB H PACTBOPOB COJICH

76 KaK OJIMH M3 CIIOCOOOB MOIy4eHUS
METaJlIOB

77 Brrurcnenus o ypaBHEHUSIM JJICKTPOJIHA3A
pacIuIaBoOB U pacTBOPOB BEIICCTB

78 [ToHsiTHE O KOPPO3UU METAJLIOB
Brrunciienust coctaBa cMecei ¢

79 UCIIOJIb30BAHUEM PEIICHHS CHCTEM
ypaBHEHUI

80 PaznuyHble TUIIBI BBIYMCIICHUH 110
YPaBHCHUSIM XUMHYCCKHUX PEaKIIHA

81 Mertannel A-rpyni. lllenounsie MeTansl

82 Haxoxnenue B nmpupone. CoiicTBa
HIEJIOYHBIX METALJIOB

83 OKcUIBI ¥ THAPOKCHIBI HATPHS U Kalus

84 [lemouHO3EMENbHBIE METAJLIBI

85 Baxxneiime coeTMHEHUS KaIbIUs,
CBOMCTBA, TPUMEHEHHE

86 JKécTkocTh BOIBI U CTIOCOOBI €€
yCTpaHEHHS
[TpakTiueckast padota Ne 7 o teme

87 "YEcTKOCTEL BOIBI 1 METOMEI €€

ycTpaHeHus "




88

AJTIOMAHAN

AmMdoTepHbIE CBOMCTBA OKCHIA U

89 TUIPOKCHU/IA ATFOMUHUS

90 OO0mias xapakTepucTUKa METAIIOB b-rpymm
(MOGOYHBIX MOATPYIIN)

91 Menp u cepedpo

92 Huak

93 AmdoTepHbIe CBOICTBA OKCHIA U
THIPOKCHUIA IMHKA

94 Kenezo

95 Oxkcupl, THAPOKCU B U conn xkene3a (1) u
xenesa (1)

96 UyryH # CTallb — CIUIAaBHI JKele3a
[TpakTuueckas pabota Ne 8. Pemenue

97 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
«BaxkHel1ne MeTasibl U UX COSIUHEHUS

98 ["omoBast KOHTpoOJIbHAS paboTa.

99 Bbe3omnacHoe ucmonsr30BaHue BENIECTB U
XUMHUYECKHUX PEAKIIHIA B OBITY

100 X¥MHS U 310pOBBE
XUMHUYECKOE 3arps3HEHUE OKPYKAFOIIEH

101 cpenbl. lIoHsATHE O IpEAEIBHO JOMYCTUMON
koHeHTpanuu Bemects (ITIK)
DKOJIOTHYECKHE TTPOOIIEMBI, CBI3aHHBIE C

102 COCIMHEHUSIMH YTJIepO/Ia, a30Ta, CePHI,

TSDKEIBIX MeTaI0B. Ponb XumMnn B
PEIICHNH 3KOJIOTHUICCKUX HpO6HCM.




OBIIEE KOJIMYECTBO YACOB 110

136
I[TPOT'PAMME



YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumus, 8 kiacce/ I'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,

AxknmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA
Pabouas terpaas k yueOnuky O.C. I'abpuensna , 1. I Octpoymona . C. A
CnanxoBa Xumnsg 8 Kiacc.

COopHHUK 337124 U yIPaKHEHHM.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [JOK
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