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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YpOBEHb) COCTaBJIEHA HA OCHOBE TPeOOBAaHUM K pPe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, ¢ yuetoM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

[Iporpamma 1mo XuMuM Na€T MOPECTaBICHUE O IENIX, OOIIeH CTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4E€OHOIro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEP)KAHNUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, pachpefielieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEAOBATEIBHOCTh  HU3YYEHUS] XUMHM C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 1O XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4YEOHOTO MpeaMeTa B peanu3ali TpeOOBaHW K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM W IpPEIMETHBIM pe3yjibTaTaM OOy4YeHUs U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-NIO3HABATEJIbHON  NI€ATEIBbHOCTH
00y4aroIIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

N3yuyenne XUMHUM Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MMOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEN U
UHTEpecOB OOydaloluXcs, Ha NPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWE XUMHH CIY)KUT OCHOBOW i1 (OPMHUPOBAHUS MHPOBO33PEHUS
oOyy4arolerocsi, €ro MpeACTaBICHUH O MaTepUAIbHOM €IMHCTBE MHUpPA, BAKHYIO
POJIb UTPaAOT (POPMUPYEMbIE XUMHUEH MPEICTABICHHSI O TPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJIE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOIEM YCTOWYHUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IMPOJIOBOJILCTBEHHOM
po0eM, MpoodJIeMbl IKOJIOTHYECKOM 0€30M1acHOCTH, MPOOIJIEM 31paBOOXPAHEHUS.

N3ydeHue xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsT  KyJbTyphl  JUYHOCTH  OOydarIuxcsi, HX oOmel u
(byHKIIMOHATIBFHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUJICHUS U TBOPYECKHX CIIOCOOHOCTEM
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(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUA O €UHCTBE MPHUPOIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM ATAIllOM B
(bopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XWMHUHU OOCCICUHMBAIOTCS CICIHM(PUKON
COJIep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

YriyOnéHHbId Kypc XMMUU OCHOBHOTO OOIIETro 0Opa3oBaHUsI OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOW XMMHUHU, OCHOBOIIOJIATaIONIUX MpPEACTaBICHUNA OOIIe XuMUU U
OTJICJIbHBIX 3HAYMMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiep>kaHus MPOrpaMMbl MO XMMUU CPOpPMHUpOBaHA HA OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHuto. CoaeprkaHue CKIIAIbIBACTCS W3 CHCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peaknun. OGe ATH CHUCTEMBI OPTAaHW30BAHBI MO MPHHITUITY ITOCIEIOBATEIHLHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa kak OCHOBHOTO 3aKOHA XHMUHU;

YYEHHSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUN 00 SIEKTPOIUTUYECKOMN AUCCOLUAIINU BEIIIECTB B PACTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJIMHAMUKE.

B ocCHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHBI SMIIUPUYECKU TOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS
K JpyromMmy W 00€CHeurBalOT OOYy4YaloIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOMCXOJHUT  C
WCITOJIb30BAaHUEM 3HAHWW W3 paHee M3YYCHHBIX YUYCOHBIX IPEAMETOB:
OKpY>Karolud Mup, Ouosorus, (usnka, mMaTeMaTuka, reorpadus, TEXHOJOTHs,
UCTOPHHL.

[TporpamMMa ocHOBHOro o001Iero 0oOpa3oBaHHUA MO XUMHUHU (YIIIyONEHHBIN
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJLHOTO XapaKrepa
oOpazoBaHus, cnenuuku y4yeOHOro MpeaMeTa U O0OECIeYeHUE YCIEIIHOTO
oOydeHHs Ha CIEQYIOIIeM ypoBHE oOpa3oBaHus. B mporpamme 1Mo XUMUU
peanu3yeTcsl pa3BUBAIOIIAS M TPAKTHYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mubdepennmanus  oOydeHus,  BKIOYArOmias  OpOoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs M TOCIEAyIoIlee CaMOOIpeAeieHHe B BBIOOpE HAmpaBICHUS
oOyueHus B IpoUIBHBIX KJ1accax.

Yrny0néHHoe UM3ydeHHEe XHMMHHU CIOCOOCTBYET —peaiu3aluu  3ajad
1po(eCCUOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KKIOMY O00ydYaromemycsi HpOsSBUTh CBOM HHTEIUIEKTyallbHbIE U TBOPYECKUE
CIOCOOHOCTH TIpW  HW3Y4YEHUH Y4YeOHOro TpeaMera, HEOOXOAUMBbIE IS
POJOJKEHNS 00pa30BaHus U JAJIbHEHUILIEH TPYJOBOU J€ATEIbHOCTH.

[TporpaMmMa 1o xumuu (yriayOJIEHHBI ypOBEHb) IpeJHAa3HAUYECHA JJIs
UCIIOJIb30BaHUsI B OOPa30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOLIUX MPOTPAMMBI
muddepennupoBanHoro (yriy0n€HHOro, MpoGUILHOTO) HW3YYEHHS OTIEIbHBIX
y4eOHBIX NMPEAMETOB HA YPOBHE OCHOBHOI'O O0ILIETO 00Opa30BaHUsI.

OOpasoBaTenbHble (PYHKIIMM XUMHUHU, W3y4aeMON Ha yIiIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OO0JIACTH IMPAKTHUYECKOM NEeATEIbHOCTH
YeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHMPOBOM KyJIbTYphl. 3ajadya y4eOHOIo
npeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUHA — BaXKHEUIITNX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MMOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOLIEHUH K HAyYHBIM
MEeToJaM TIO3HaHMSI TMpPU M3YYEHUM BEIIECTB W XUMHUYECKUX peakUui,
(GbOopMHpPOBaHUU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUU B Yy4yeOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbHOCTH, OCBOCHHM TPaBUJ 0€30MacHOro OOpalleHHs C BELIECTBAaMHU B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KaroT HAIPaBJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHUE JTUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYpHI.

M3yyeHne XMMUM HApPaBJICHO HA TOCTUKEHUE CIETYIOUIUX LIeNeH:

GbopMUpOBaHHE HWHTEIUIEKTyaJIbHO Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

dbopMUpOBaHHE CHUCTEMBl XHMHUYECKMX 3HAHUH KaKk  KOMIIOHEHTa
€CTECTBCHHO-HAYYHON KapTUHBI MUpPA, KaK OCHOBBI JJIsl IOHUMAaHUSI XUMHYECKON
CTOPOHBI SIBJIEHUN OKPY>KAIOIIEr0 MUpa, OCBOCHUE SI3bIKa HAYKHU;

mpUOOIIIEHNE OO0YyJaromUXCs K CaMOCTOSITEIbHOM TIO3HABATEIBHOU W
UCCJIEIOBATENICKOW  JICSITEIBHOCTH, K  Hay4YHbIM  METOJlaM  TO3HaHuS,
(opMUpOBaHKE MOTUBALIMU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUMU;

dbopmupoBanue  oO0med  (QYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOU
IrPaMOTHOCTH, B TOM UHCJE€ YMEHHUHA OOBICHATH W OLEHUBATH SIBJICHUS
OKpY’KaIoIlIer0 MHUpa, UCIHOJB3YS 3HAHUS U OIBIT, MOJyYEHHBIE MPHU HU3YYCHHUH



XUMUHU, TPUMEHSATh WX MPU PEIMICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOYYarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NEATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HANIPABJICHHOCTHU JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHUE IEHHOCTH XUMHUYECKUX 3HAHUW B KM3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSL DKOJOTHMYECKOM KYyJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKpY’KAIOUIEN CPENE U 3I0POBBIO JIFOAEH;

npruoOpeTeHrne 00YyYaIOIMMHUCS ONBbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEILHOCTH.

Ha yriny0nénnoe uzydeHue ydyeOHOTo npeaMera « XuMus» oTBoautcs mo 136
yacoB B 8 1 9 knaccax (4 yaca B Hefient0), Bcero 272 Jaca 3a JiBa roja oOy4eHusl.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaya/IbHbIE XUMHYECKHE IOHATHSA

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTHUUECKOU JESATEIHHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTeME HayK. Terna u
BemiectBa. Dusnyeckue MW XUMHYECKHE CBOMCTBA BEIIECTB. ATpEraTtHbie
cocTostHusL BewlecTB. [IOHATHE O TEOPETHYECKMX M HMIMPUYECKUX METONAX
IIO3HAHNs B €CTECTBEHHBIX Haykax. [IpeacTtaBieHMss O HaydyHOM IO3HaHUM Ha
YMIIMPUYECKOM YPOBHE: HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOAEIMPOBAHNE,
BbIuMcieHue. [IpencraBieHnss 0 HAyYHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (DaKTbl, IpOOIEMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MH(POpMAITIH.

[TonsitTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyeckoi Jnabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMHU U JaOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJbI, TOPHbIE MOPOABI U MUHEpaJIbl. IloHATHE O TOMOTE€HHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasznenenus cMecei. OuncTKa BEUIeCTB.

BemectBa U XUMHUYECKHE pEaKUUU. ATOMBI M MOJEKYJIbl. XHUMUYECKUE
anemMeHThl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThie M CIIOXKHBIE BEIIECTBA.
Meramnel u HeMmeTtauibl. BemecrBa MOJIEKYJSIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumnyeckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSHCTBA cOocTaBa BellecTB. OnpeneneHue BaJeHTHOCTH 3JIEMEHTOB 10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHue GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHAas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
coenunennu. Haxoxxnenue nmpocTteitmieit hopMysibl BEIIECTBA IO MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €IUHHI] BeuecTBa. Pacuersl mo Qopmynam
XAMHUYECKUX COEIUHEHUU. MonspHas Macca cMmecu BemecTB. MoJibHas 10JA
XMMHUYECKOTO 3JeMEeHTa B coenuHeHuH. Haxoknenue mpocreiiiend ¢Gopmyibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

@u3NYeCKUe U XMMHUYECKHUE SBICHUS. XMMHUUECKas PEaKus U €€ MPU3HAKH.
VYcnoBus IpOTEKaHUsI XUMHYECKUX PEaKUUid. 3aKOH COXPAaHEHHsI MAacChl BELIECTB.
ATtoMHO-MonekysipHass Teopus. JKuszHb M JearensHocTh M.B. JloMoHOcOBa.



XUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAUHEHMS, PA3I0KEHNUS,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C mpaBwiamMu pabOThl B JabopaToOpuu W MpUEeMaMu
oOpamienusti ¢ jgabopaTopHbiM oOOpynoBaHueM. M3ydenwme u omucanue
¢uznyecKkux CBOMCTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTtasioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHHE W KOHJEHCAlMS BOJbI) U XUMHUYECKUX
(ropeHue cBeyH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJIBI WIH
Melna € COJISHOM KHCIOTOM) siBieHuMd. O3HakoOMJIEHHE C 00pa3lamMH BEIECTB
KoiauuecTBoM | Mmonbs. HaOmiogeHue W onucaHue NPU3HAKOB IPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3yioKeHHe caxapa, B3auMOJIEUCTBUE CEPHOM KHCIOTHI C
XJIOpUIOM Oapusi, TOJydeHue U paznoxeHue ruapokcuna wmeau (1) mpum
HarpeBaHUM, B3auMojeicTBue >xene3a ¢ pactBopoMm comu Menu (II). Uzyuenue
Coco0OB  pa3feneHuss cmeced (C  NOMOILIBI0  MarHuta, (UIbTpOBAHUE,
BBITIApYBaHUE, TUCTWLISALNS, XpoMaTtorpadusi), MpOBEICHUE OYUCTKH MTOBAPEHHON
comu. HabmroneHne u onvcaHue ONBbITOB, WLIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAaCCBI.

BaxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

[IpencraBnenunst o razax. Bo3gyx — cmech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MossapHbii  00b€M ra30B. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBa I10
W3BECTHOM OTHOCHUTENTHHOM TIIOTHOCTU. OOBEMHBICE OTHOIIEHUS Ta30B IPHU
XUMUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocTtoe BemiecTBO. HaxoxkaeHue kuciopona B
npupoze, puzndyeckue u XUMHYECKHE CBOWMCTBA (PeakUUy TOPEHUSI U OKUCIICHUSA).
[Tponiecchl okucneHnuss B kuBoil mpupoge. Oxkcuabl. [IpuMeHenue kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B 1a00OpaTOpru U MPOMBITIIEHHOCTH. [ToHsTHE O
karanuzarope. KpyroBopor kucinopoma B mpupose. O30H — amioTpoIHas
Momudukanus kuciopoaa. O30HOBBIA CJIOHW, €ro 3HA4YCHUE JJI  IKUBBIX
OpraHn3MoB. PazpylieHre 030HOBOTO CJOSL.

TemnoBor 3h(dEKT XUMHUECKOW pPEakluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U 3HJ0TepMUUYecKue peakuuu. Tomnupo. Mcnons3oBaHue yrisi 1 ME€TaHa B
KadyecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — anemeHT M mpocroe BemecTtBo. HaxoxaeHuwe Bomopona B
npupone, (U3MUECKUe U XHUMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOObI
nonyyeHus. [lonstue o kucnorax u cossix. Mcenone3oBanrne BOIOpoaa B Ka4ECTBE
TOILJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pactBopurenb. PacTBOpBI.
HacepilieHHbIE M HEHACBIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaKeHHsI KOHILIEHTPAIlMKU PAaCTBOPOB: MAaccoBasi JI0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckue cBoicTBa Bojabl. [loHstne 00 ocHoBaHusx. [lonstue 00
MHIMKaTOpax. KpyroBopoT BoAbl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA MPUPOJHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapoiHas HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHUs OKCUAOB. OU3NUECKUE U XAPAKTEPHBIE XMMHUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJICHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TMAPOKCHUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAUX KHUCIOTaX.
Kucnorel. Knaccuduxanuss kucior. MexayHapolHass HOMEHKJIaTypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3NYECKHE W XUMHUYECKHUE CBOMCTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAIIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmetrawuioB H.H. bekerosa. Ilonmydenue kucnor. Kucmorel B
MPUPOAE, TPUMEHCHUE BAKHEUIIIUX KUCIIOT.

OcHnoBanus. Knaccudukamnust OCHOBaHWM: IMEJIOYM U HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIE Ha3BAHUS
ocHoBaHui. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTAaMU U COJISIMM) M CHOCOOBI moiy4yeHus. HepacTBoprmble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB ITMHKA M
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMHu)
Y TIOJTyYEHHE.

Comu  (cpegHue, Kuciable, OCHOBHbIC, JBOIHBIC). MexayHapoaHas
HOMEHKJIaTypa coJjiel. TpuBUallbHbIE Ha3BaHUA coJie. @Dusnueckue U
XapaKTEepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosie. [lomydenue
COJIEH.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COEIUHEHHUI.

DKCIEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SBJIICHUM:

KOJIMYECTBEHHOE OIIPEIEIICHNE COAEPKaHUSI KUCI0POAa B BO3LYXE;

NoJTy4yeHue, cCoOnpaHue, pacro3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPOa;

HAOMIOJICHUE B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U  YCJIOBHH
BO3HUKHOBEHUS U MPEKPAIICHUS TOPEHHUS;



O3HAKOMJICHUE C 00pa3IiaMu OKCHUJIOB U OTIMCAHHUE UX CBONCTB;

MOJIy4YeHHe, COOMpaHHWe, paclio3HaBaHME W M3YYEHUE CBOWCTB BOJIOPOJA
(ropenue);

B3auMo/ielicTBIE Bogopoaa ¢ okcuaoM meau (1),

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMsSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MAaCCOBOM J0JIEW paCTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OINPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacCTBOPEHHOI'O BEIIECTBA;

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

ONPEAEIECHUE PACTBOPOB KUCIIOT U MIETOYEHN C MOMOIIBI0 HHANKATOPOB;

UCCJIeIOBaHNE 00Pa3I[0B HEOPTAaHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue BzaumojeicTBusa okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaAIU3aluu;

MOJyYEHUE HEPACTBOPUMBIX OCHOBAaHHWM, BBITECHEHHUE OJHOTO MeETalia
JPYTUM W3 PacTBOpa COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHU KUCIIOT U IIEJIOYEH;

pelIeHrnEe HJKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIAcChl
HEOPraHUYECKUX COCIUHEHUIN.

Iepuoanuyecknii 3akoH u llepumoamueckast cucreMa XHMHYECKHX
yemenToB /1. U. MenaeseeBa

Crpoenre aToMoB. XuMHueckas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpymnmnax (ceMencTBax) CXOJHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEJIbHBIX
MeTajulax, TajJoreHaX, MHEPTHHIX (OJaropoJgHbIX) razax. DJIEMEHTHI, KOTOpbIE
o0pa3ytoT aM(poTepHbIE OKCHJIBI ¥ TUIPOKCHIBI.

ITepuonnyeckui 3aKOH. OTtkpsbITHE ITepunonnueckoro 3aKOHa.
ITepuomnueckas cucrema xumuueckux »dnemeHtoB [, WM. MeHnneneena.
Kopotkonepuognas u jgiauHHOnepuoaHas ¢opmbl Tabmuibl «Ilepuoanueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. Ilepronbl u rpynnsl (A- u
b-rpynmsr).

Crpoenue aromoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEeKTPOHBL. DJNEKTPOHHAsT OpOUTaIb. DHEPreTUYECKUEe YPOBHU U MOAYPOBHU
atoma: s-, p-, d-opbutamu. DIEKTPOHHBIE KOHPUTYpAlUH U AJIEKTPOHHO-
rpadudeckue (Hopmysbl aToMOB. DU3MYECKUI CMBICI TMOPSAKOBOTO HOMEDPA,
HOMEpa Mepuoia U rpynibl 35ieMeHTa. CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTMYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnuecknii cmpici [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUsl paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TpynnaM ¢ IepuoiaMm.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax W rpynmax. XapakTepUCTHKAa XHUMHYECKOrO JJIEMEHTa II0  €ro
nonokenuto B [lepunonnueckoint cucreme /1. . Menneneena.

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

DJIEKTPOOTPULIATENIBHOCTh XHUMHUYECKHX JJEMEHTOB. XUMHYECKas CBS3b.
Buapl XMMHYECKON CBS3M: KOBAJEHTHAs IIOJSIpHAs CBS3b, KOBAJCHTHAs
HENOJISIpHAsl CBSI3b, MOHHAs CBs3b. MexaHHU3Mbl 0Opa3oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BemiecTB. KaTnoHbl n
AHUOHBI.

Kpucramnnueckue u amMopdHble BemecTBa. THNBI KPUCTAUTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapAKTEPUCTUKH.

Crenenp oxucieHus. OrnpenesieHHe CTENEHEW OKUCIEHUS AaTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHHMS M BOCCTaHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIW.
CocraBneHue ypaBHEHHN ITPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUMN U
paccTaHOBKa B HUX KOA(h(OUIIMEHTOB METOZIOM 3JIEKTPOHHOTO OajaHca.

OKCNEPUMEHTAIBHOE U3YUYEHHUE BEIIECTB U SIBJICHUIA:

O3HaKOMJIEHUE C 00pa3liaMyi METaJJIOB U HEMETAILJIOB,;

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

IIPOBEJCHNUE  OIBITOB, HWJUIIOCTPUPYIOIIUX  NPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUH (TOPEHHE, PEAKIIMH PA3IJIOKEHHMSI, COSTUHEHU ).

MexnpeaMeTHble CBA3H

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHHM B 8 Kilacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHATUM, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: ABJIEHUE (IPOILECC), HAy4YHbIN (aKT,
rUroTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KilacCUpUKAIMs, MMePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®dusuka: sABIEHUS NPUPOIbI, (QHUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 0o0bEM, Macca, arperaTHbIe
COCTOSIHME BEIECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



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

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

[eorpadmsi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIC IMOPOIbI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuomnorust: TexHochepa, TPOU3BOJICTBO, XHMUICCKHE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[ToBTOpeHue u yriyOieHHe 3HaHUN OCHOBHBIX pPas3/eioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4EeCTBEHHBIC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEBHOCT, SHEprus MOHU3AIUN). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTaNel aToMOB MaybiX mepuoaoB. OcobeHHOCTU
3alOJTHEHUSI  DJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMHUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHun aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCTh. lIpenacraBieHue o
MIEPUOIUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX AJIEMEHTOB
(9MEKTPOOTPUIIATETHLHOCTD, OKHCJIMTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUAPOKCUIOB) OT CTPOEHHUSI aTOMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpPJIOM, >KUJIKOM W Tra3z000pa3zHOM
COCTOSIHUM. Buabl XUMHUUYECKOW CBS3W: HOHHAs, KOBaJICHTHas (HEMOJspHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-aKIIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOAOpOJHAs CBsI3b, CWIbI BaH-mep-
Baannca). Tunsl KpUCTALTMYECKUX PEHIETOK — aTOMHAs, MOHHAs, MeTaJUTMYecKas,
MOJIEKYJISIpHAs — U OCOOCHHOCTHU UX CTPOCHHS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMHUYECKHX  PEAKIHUM.
Knaccuduxanyss XUMUYECKUX pPEaKIUui MO pa3IduyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YyYacCTBYIOIIMX B pEakUWHU BEIIECTB, MO TemaoBoMy 3¢dexTy, 1o
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroluX BEIIEeCTB).

DOneMeHThl XMMHYECKONM TEpPMOJAMHAMUKH. OHEPreTUKa XUMHUYECKHUX
peakiuid. TeroBoit 3(pheKkT XUMHUUECKON peakiuu. DK30- U IHIOTEPMUUYECKHUE
peakuuy, TEpMOXMMHUUYECKHME YpaBHEHHMs. 3akoH l'ecca W ero cClueacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BIAUSIOLIME HA CKOPOCTh XMMHUYECKOW pEaKklMH. DHEPrusi aKTHBALUU.
[Tonsitue o katanusze. epmeHThl. THTHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMHUYECKOM paBHOBecuu, nmpuHuun Jle Illarenbe. VYcnoBusi cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIIME HA COCTOSHHE XMMHUYECKOTO
paBHOBecus. I[IporHo3upoBaHMe  BO3MOXHOCTHM  NIPOTEKAHHUSI  XHUMHYECKHUX
MpEeBpaIllCeHU B PA3IMYHbIX YCIOBUSX HA OCHOBE MPEJICTABICHUN 00 M3YYEHHBIX
AIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE pEeaKInH. OxucauTenpHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENECHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapakTtepuctuka). CocTaBieHUE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOT'O OajaHca.

OJIEKTPOJINTHYECKAsA JIHucconmanus. XHUMHUYECKHE pPEaKIMM B PacTBOpax.
Teopus  SIEKTPOJIMTUYECKOM  AUCCOLMANMM. PacTBopeHne Kak  (PU3MKO-
XUMHAYECKUH npouecc. [lonaTtne o ruapatax u KpUCTAIUIOTHAPATAX. DIEKTPOJIATHI
U HENIEKTpOIUThl. KaTHOHBI, aHWOHBL. MexXaHu3M JUCCOLMAlUU BEUIECTB C
pa3iaMuHBIM BUJOM XHUMHUYECKON cBsA3U. CuibHble M Ci1a0ble 3JIEKTPOJIUTHI.
Crenenp gucconuanuy, KOHCTAaHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  mokazarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIA
KHCJIOT, OCHOBAaHUM U COJICH.

Peakuiun nonHoro ooMeHa. Y ciioBUs MPOTEKAHUS PEaKIIM HOHHOTO OOMEHa.
MonekynsipHble, IOJIHbIE U COKPAIIEHHbIE HOHHBIE YpaBHEHUs peakinii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJiEll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauecTtBeHHbIE peakiMi Ha NOHBI.

I'mpposm3 conei. loHHBIE ypaBHEHUS THAPOJIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIIEHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKLIMU OT BO3IEUCTBHUSA
pa3sITUYHBIX (PAKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IIPOILECCa AUCCOLUALNAU
KHCJIOT, IIEI0YeH 1 COJICH;

IIPOBEJICHUE OINBITOB, WLUIIOCTPUPYIOIIMX NPHU3HAKH IMPOTEKaHUS peaKLuil
MOHHOTO 0OMeHa (00pa3oBaHue OCa/IKa, BBIJICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JITAKMyca, METHJIOpamkKa U (eHon(Tarenna) ais
OIpEENICHHS XapaKTepa Cpelbl B paCTBOpPax KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHUE  ONBITOB, WUIIOCTPUPYIOUIUX  TIPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUH PA3IIOKEHHUSI, COSTUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOIIBIO KadeCTBEHHBIX
pPEaKIHil HA UOHBIL;

pelieHrne HKCOEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakuum», «l'mapomus conen», «DIEKTPOJIUTHYECKAs
JACCOLAALTUS.

HemeTaJuibl 1 MX COeIMHEHUS

OO6mass xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMeTaUIOB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBHE €  MeTaJUlaMH, HEMeTajulaMH,  BOJOM,  IIeJ0YaMH).
XmopoBonopoa. CoJiiHass  KHUCIIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YEHHE,
npuMeHeHue. JlelicTBhe Xjopa W XJIOPOBOJAOPOJA HA OPraHuU3M YEJIOBEKA.
Baxueimme xmopuasl W HUX  Haxoxiaenue B npupone. llonstue o
KHCJIOPOACOIEPAKAIUX KACIOTaX XJIOpa U UX COJISX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbBIE CTEIEHU
okucieHusi. CTpoeHrue U PU3NYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJIOTPOIIHbIE MOJIM(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJICUCTBUE C HEMETayIlaMH, METAJJIaMH, KOHIICHTPUPOBAHHBIMU
a30THOM U cepHoil kuciotamu). CepoBOJOpOA, CTpoeHHe, G(UBHYECKUE W
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHUIBI
Cepbl KaK MPEICTaBUTENId KUCIOTHBIX OKCHUIIOB. CepHHUCTas KHUCIOTa U €€ COJIM.
CepHas kuciora, (QuU3NUECKHEe U XHUMHYECKHE CBOMCTBa (0OmIME Kak
npeacTaBUTeNsl Kiacca KuciaoT M crneurduueckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PeaKIlny, JeKaIINe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOil KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM Tipodeccusix. [IpuMeHeHue cepHoil KUCIOTHI U cynb(daroB. KauecTBeHHBIC
peakuuu Ha cyiabhuTt-, cynbGua- U cyiabdar-annonsl. HaxoxneHue cepbl U ee
COCNMHEHNH B Ipupoae. XHUMHUYECKOE 3arpsA3HECHHE OKPYXKAIOIIEH Cpenbl
COEIMHEHUSAMH cepbl (KHUCIOTHBIE JI0XKIH, 3arpsi3HEHHE BO31yXa), CIIOCOOBI €ro
IPEIOTBPALICHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

A3oT, pacnpocTpaHeHuEe B mpupoje, (pu3udeckue U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBUE C METaJIaMH, BOJOPOAOM, KuciopoaoM). KpyroBopoT a3ora B
npupoae. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBa (OKHCIIEHUE,
OCHOBHBIE CBOMCTBAa BOJHOI'O pacTBOpa), NPUMEHEHUE M IOJYYEHUE B
7a0opaTopud U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBINA
MexaHu3M ero oOpazoBanusg. Conu aMMOHUA, UX (U3HUECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHHWE U B3aMMOJCHCTBUE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBennas peakumst Ha MoHBI amMmoHusA. Oxcuabl azora (I, 11, III, IV, V).
A3otucras Kuciaota. A30THasi KUCIIOTA, €€ MoJdy4YeHue, ((U3nYecKue U XUuMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kjacca KHUCIOT U crnenuduueckue),
NpUMEHEHHE. XUMUYECKUE PEaKIUH, JIKAIINE B OCHOBE IMOJYYEHUS A30THOMU
KHUCJIOTBI B IPOMBILIIIEHHOCTU. HuTpatel 1 HUTpUTHL. KauecTBeHHBIE peaklU Ha
HUTpPaT- U HUTPUT-AaHUOHBI. XHUMHUYECKOE 3arps3HCHHE OKpYKalollel Cpeabl
COCIMHEHUAMHU a30Ta (KUCIOTHBIE MOXIW, 3arps3HEHUWE BO3/AyXa, IOYBBI U
BOJIOEMOB).

®ochop, ammorponubie Monudukanmu (ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METaJlIaMH,
KHCJIOPOJIOM, raJJOr€HaMHU, KOHLIEHTPUPOBAHHBIMHU a30THOW M CEPHOM KUCIOTaMU).
Oxcuasl docdopa (III, V), docdhopnas kuciora, uU3MYECKUE U XUMUUYECKHUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranorenuaax docdopa (111, V).

[lonsiTue 0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHbIe,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHUE OKpPYXalolleld cpeibl
coeIMHEHUsAMHU a3oTa u docdopa.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHMUSI.

VYraepon, amnorpornHbie Moaudukamnuu (rpadut, anMas, dysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKUE W XUMHUYECKHE CBONCTBAa TMPOCTHIX BEIIECTB
(B3amMoOEICTBHE C METaJlIaMH, HEMETa/UIaMHi, KOHLIIEHTPUPOBAHHBIMHU a30THON U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyropopotT yriepoaa B mpupo/e.
Oxcunpl yriaepona, ux GuU3HUEeCKie U XUMHUECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpraHu3Mbl, MMOJYYEHUE U MPUMEHEHUE. DKOJIOTrHYecKrue NpodeMbl aTMOC(EpHI,
cBs3aHHble ¢ okcuaoM yraepona (IV). VYrombHas kucimora u ee coiu, uX
bu3nYecKkue W XMMUYECKHE CBOMCTBA, MOJydeHHWe W mpuMeHeHune. KapOoHatsl,
TUAPOKAPOOHATHI, WX CBOWCTBA. KauyecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yraepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, AlleTHICH), 3TAHOJI, TJIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKHA YTIeBOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTe O OMOJOTUYECKU Ba)KHBIX OPraHUYECKUX BEIIECTBaX — >KHUpax, Oeykax,
yriaeBoJgax — M WX pOJIM B JKW3HM 4YeloBeKa. EIMHCTBO OpraHWyeckux u
HEOPTraHUYECKUX COCTUHEHUN.

KpemHuii, ero ¢usmyeckue u XMMHUYECKHME CBOWCTBA (B3aMMOJIEUCTBHE C
MeTaJIaMH, KUCJIOPOJIOM, YIJIEPOJOM, TaJloreHamMu), MOJyYeHUuEe U MpPUMEHEHUE.
Ponb kpemuus B ipupojie u texuuke. Oxeun kpemuus (1V), kpeMHHEBasi KUCIOTA,
CWJIMKAThl: (PU3UYECKHE M XUMUYECKHE CBOMCTBA, MOJYyYEHHUE M MPUMEHEHHUE B
OBITY M MPOMBIILIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepHUalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOMN KU3HHU.

bop. Ocobennoctu crpoenust atoma. O01ue npeacTaBieHus 0 (GU3NIECKUX
Y XMMHUYECKUX CBOWCTBaxX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy IPUPOIHBIX XJIOPUIOB (TaJIOTEHUIOB);

IPOBEJCHUE OMNBITOB, OTPAKAIOLIMX (U3MUECKHE U XHMUYECKHE CBOWCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBEICHNE KAaY€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMUI- U UOJAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHUI;

HaOOJIeHHe  mporecca  OOyIVIMBaHUSI — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3YYeHUE XUMHYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEaKiuid Ha Cyabpua-, cymbPuT- u Cyibdar-
MOHBI U HAOJIIOICHUE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3MYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3iiaMu a30THBIX U POCPOPHBIX yAOOPEHHUI;

nojiyueHue, coOupaHHe, pacrno3HaBaHUE W M3y4YEHHE CBOICTB aMMHaKa,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJICHNE KaUuE€CTBEHHBIX pPEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3yUEHHUE MPU3HAKOB UX MPOTEKAHNUS;

W3YUYEHHE B3aUMOJCHCTBUS KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEABIO,
CBOMCTB (POC(HOpPHOIT KUCIOTHI U €€ COJEeH;



O3HAKOMJIEHUE C MOJENISIMU KPHUCTaJUIMYECKUX PEUIETOK anMasa, rpadura u
dynnepeHa, ¢ IpoIeccoM aJcopOIMKM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

MoJIy4eHHe, coOMpaHue, pacrio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEaKUUi Ha KapOOHAT- W CHUJIMKAT-WOHBI U
W3Yy4YCHHE PU3HAKOB UX POTEKAHNUS,

U3y4YeHHUE B3aMMHBIX MPEBPAILICHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJIEHHE ¢ oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUIIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBIIIJIEHHOCTH;

pelIeHne SKCIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHelme HeMeTaJuTbl U UX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OOmme cBoiictBa MeTayuioB. OOmas XapakTepUCTHKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpOCThIX BEHIECTB — METALIOB. MeTaimyeckas CBSI3b U
MeTaJuInuecKasl KpucTajuimueckas penieTka (IpUMUTUBHASL KyOndeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuJeckas, rpaHelEHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3MYECKHUX CBOICTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUWA PN HANPSKEHUN
MeTtasuioB. O0ImKe XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB moiyiydyeHuss MetamioB. lloHATHE O KOPpPO3UM METAJIOB, OCHOBHbBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHre METaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHUX
anemeHToB /. 1. MenzaeneeBa, CTpoeHUE MX aTOMOB, HAXOXKJIEHUE B IIPUPOJE.
duznyeckre U XMMHUYECKUE CBOWMCTBA (Ha MpUMepe HaTpUsl U Kajus), MOJTyYEHHE.
Oxcubl ¥ TUAPOKCUABI HATPUS U Kanus. [[puMeHeHune menouHbIX METaIOB U UX
coequHeHu. buonornueckas poyib HaTpUA U KaJIusl.

[Ilenouyno3eMenbHbIE METAUIBI MAarHMM W KaJbLUWW: TIOJIOKEHUE B
[Tepuomnueckon cucremMe xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHUE B Ipupoie. PU3nyecKkue 1 XMMUYECKHE CBOMCTBA MarHus
U KanblMs. BaxHeWlnue cOeqUHEHUs KalblUs U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOKCTBa, NmpuMeHeHue. JKecTKOCTh BOJbI U CHOCOOBI €€ YCTpaHEHUS.
KpyroBopor kanbius B IpUpPOE.



AmoMuHMIL: IostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHue aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMHUYECKHUE CBOMCTBa amoMUHUsA. AMGpOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
anmroMuHusA. [I[puMeHenne antoMUHNS U €ro CIIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm (IOOOYHBIX MOATrpYyMMH):
nojnoxxeHne B llepuommueckor cucreme xumuuyeckux dsnemeHtoB . U
MenneneeBa, 0COOEHHOCTH CTPOEHMSI aTOMOB. fIBJIEHUE «IIpOBaJia» 3JIEKTPOHA Ha
IpUMepe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe COCTOSIHUS aTOMOB
d-271€eMEHTOB, CTENEHW OKHUCIEHUS AaTOMOB B COCAUHEHUSAX. 3aBUCHUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTA B COCIMHEHHUU (Ha MPUMEPE COEAMHEHHI XpoMma).
IlepBoHaYabHBIE TPEACTABICHNUS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: cTpoeHHEe aTOMOB, CTENEHU OKHcieHus. OOume KpaTkue
NPEACTABICHUS O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUAAX, THIPOKCUAAX U
COJIsIX, UX nmpuMeHeHuu. [IpeacTaBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTUOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTEeNEeHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMHUYECKUX CBOMCTB, IPUMEHEHUE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crpoeHue aroma, cTeneHH OkucieHus. Haxoxzaenue B mpupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA KeJle3a, NpUMeHeHne. buonornueckas posib
xene3a. Oxcupapl, Tuapokcuasl U conum xkenesa (II) m xenesa (III), ux cocras,
CBOMCTBa M moJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHBI >kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xene3a. [Ipon3BoACTBO UyryHa W CTalIH.
DKOJOrH4ecKue MpooIeMbl, CBSI3aHHBIE C METAJUTYPrUYECKUMU IPOU3BOCTBAMH.

OKCNEpPUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

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

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOU PEIIETKHU;

M3y4YEHUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PACTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEOBAHHUE MPOLIECCOB AIEKTPOiM3a pactBopoB xyopuaa meau (II) u
noauaa Kainvs, KOppo3UuH METAJIIOB;

U3y4eHHE OCOOEHHOCTEH B3aMMOJEHCTBUS OKCHUJOB KajblUsl U HATPUS C
BOJIOM, UX TUJIPOKCUIOB — C OKcuIoM yriepoaa (IV) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB M THAPOKApOOHATOB KaJbIUs, )KECTKON BOJIBI;

M3YYEHHE NPOLECCOB ITOIYYEHHS THUAPOKCUIOB JKEe3a, MX XUMHUYECKHUX
CBOMCTB,;



M3Yy4Y€HHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A TIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE W OMHCAaHWE OKpaIIMBaHUS TJIAMEHU WOHAMHU HATPUS, KU U
KIS,

uccienoBane aM(pOTEepHBIX CBOMCTB TMAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHenine MeTamibl U ux
COECTUHEHUSD.

XuUMHA U OKPYKAKIIas cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JXKM3HM 4YeIOBeKa. BakHeuiue
BEILIECTBA U MaTepuasbl, 00JACTH MX MpUMEHEHHUs. be3omacHoe HCMOb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis npu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie MaTepransl U TEXHOJIOTHUU. [[pUHLIMIIBI «3€JIEHON XUMUW.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX AJIEMEHTOB M UX COCIMHEHUH sl PYHKIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 3710pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpPYXKaIoleh cpeiibl. IKOJOTUUECKHE TPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSMHU YTIIEPOa, a30Ta, CEPbI, THKENBIX MeTauoB. [loHsaTHE
o ITJIK. Ponp XuMuM B pelIeHUH SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYEHHE BEIIECTB M SBJICHUI: O3HAKOMIICHUE C
oOpasliaMu MaTepuasioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHBIE MaTepualbl),
ONPEAEICHUE KUCIOTHOCTH IPUPOAHBIX BOJ, MOJIECIMPOBAHUE MpolEcca
o0Opa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ACHCTBUS HA MaTEPHAIIBI.

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

[Tepunonnueckuit 3akoH u lleproanueckas cucteMa XUMUYECKUX DJIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XMMHWYECKUX IJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUH. Buabl
XAMHWYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUMNA KPHUCTAJINYECKOMN
PELIETKN U BUJa XUMUYECKOU CBSI3H.

Knaccudukainmsa XUMHUECKMX PEAKIUHA 10 Ppa3IMYHBIM  IPU3HAKaM.
[IporHo3upoBaHrie BO3MOKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAICHUN B
pa3MYHBIX YCJIOBUSX HAa OCHOBE IIPEJICTABICHUM XWMHYECKON KWUHETHUKH U
TEPMOJIUHAMUKH.

XHUMUYECKHUE peakuuu B pacTtBopax. ['maponus cosen. Peakuum oxucieHus -
BOCCTaHOBJIEHUS. DIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJ€H B CBETE MPEIACTaBICHUN 00
IEKTPOIUTUICCKON  JAUCCONMAIMM W OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKInsIX.

Meswcnpeomemmnunie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUH XMUMHHM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIIONB30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIE TTOHTHS: SBJICHHE (MPOIECC), HAYUYHbIN (aKT,
rUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KilacCUUKAIMs, MePUOIUYHOCTD,
HaOJIIOICHUE, DKCIIEPUMEHT, MOJICIHPOBAaHUE, U3MEPEHUE, MOJECINb, TEXHOJIOTHS,
MaTepHabl.

®du3nka: BEMIECTBO, TENO, (PU3MUCCKUE BEIWYUHBI, CIUHUIIBI W3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI I MOJIEKYJIbI, arperaTHhIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJUTMUECKasl peIIeTKa, JJICKTPOH, SApPO aroma, NPOTOH, HEUTPOH, HWOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PAAMOAKTUBHOCTH, alb(a-, 0eTa- 1 raMMa-u3IydeHHe,
AIEKTPUUCCKHUH 3apsii, MPOBOAHUKH, ITOTYTIPOBOTHUKH, TUIICKTPUKH, COTHCUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBeTa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MHKPOIJICMEHTBI, MAaKPOdJIEMEHThI, THTATCIIbHBIC
BEIIECTBA.

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

TexHomorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEIbCKOXO3iCTBCHHBIC
TEXHOJIOTHH, TEXHOJIOTUH IJICKTPOHHON MTPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XVMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €IMHCTBE Y4YeOHOU U
BOCIIUTATEIBHOUN JIEATEIbBHOCTH 00pa30BaTEIbHONW OpraHu3allid B COOTBETCTBHUU C
TPAIUIIUOHHBIMU POCCUNUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHITHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT IMpoIleccaM CaMOINO3HAHUS, CaMOPa3BUTHUS U  COIMAIU3AIUU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAllMd U
pacIIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY M HMCTOPUYECKOMY HACIEIUI0, MOHMMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH KOHOMUKHU
Poccuu u cBoero peruona;

2) rpa:KaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBJICHUE O COIMAJIbHBIX HOPMax MW MpaBUIaX MEKIUYHOCTHBIX
OTHOIIIEHUN B KOJUIEKTUBE, TNPOSIBJICHUEC KOMMYHHUKATUBHOM KyJIbTYphl B
pa3HO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IMpoIiecce YIeOHOH U
BHEYUEOHOM JesATEeITbHOCTH;

TOTOBHOCTh OILICHMBATh CBOE TMOBEJIECHHE W TOCTYNKU CBOUX TOBApHIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) GpopMmupoBaHUSs HEHHOCTH HAYYHOTO MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W HEOOXOJUMBIC JIJIs
MOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJIA Pa3BUTHUS Ka)KJOTO YeJIOBEKa
Y TPOW3BOJUTEIHHBIX CHJI OOIIECTBAa B IIEJIOM, POJIM U MECTa HAYKU «XUMHS» B
CUCTEME HAay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUSA MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJIHON U TEXHOJIOTUYECKOHN Cpeoii;

MO3HABaTElIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHHIO, K WCCIICIOBATEIHCKON



JESTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUA U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUN U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0Jsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COOJIIOJICHUSI TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMU BEIIECTBAMH B YYECOHBIX U )KM3HEHHBIX CUTYyAIUsX;

5) Tpy10BOT0 BOCIIMTAHMS:

(GopMHpOBaHNE LIEHHOCTHOIO OTHOILUEHHUS K TPYIOBOM JAEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATENBCKOM IESATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

pa3BuUTHE MHTEpeca K npodeccusM, CBA3aHHBIM C XUMHUEH, B TOM YHUCIIE K
npogeccusiM HaydyHOU cepbl, 0CO3HAHHE BO3MOXKHOCTH CaMOpeaIn3ali B 3TON
cdepe;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHUS K MPUPOJE KaK UICTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OmbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLIEHKM MX BO3MOXKHBIX TMOCIEICTBUMA ISt
OKpYXarollel cpeabl; OCO3HAaHHWE TIJI00aIbHOTO XapakTepa HSKOJOTUYECKUX
npobsieM U MyTed HUX pelIeHUs; CHOCOOHOCTh MPUMEHATh 3HAHMS, MOy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 33]1a4, CBA3AHHBIX C OKPYXAIOLIEH Cperou;
AKTUBHOE HEINPUATHE JACWCTBUM, IPUHOCAIIMX BPEH OKPYXKAKOIIEH CpeIe;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOTHOM, TEXHOJOTHYECKOM M COLMAJIbHOW Cpell; TOTOBHOCTHh K YYACTHIO B
MIPAKTUYECKOMN JEATETBHOCTH KOJOTUYECKON HAIIPABIECHHOCTH.

METANPEAMETHBIE PE3YJIbBTATBI

MetanpeameTHble pe3ysibTaThl 00YYaroMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKMPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuaJbHOE E€IUHCTBO MHpa M MpoOIlecC IO3HaHUsA (BELIECTBO, CBOMCTBO,
9HEprusi, sSBJICHUE, Hay4yHbIH (haKkT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAHUE, SKCIIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B@XHBIMU  JUIi  TIOBBILICHUSA
3¢ (HEKTUBHOCTH OCBOCHHS COJAEpX)aHUS Yy4eOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHIIMH, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKOM  JEATEIBHOCTH
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIh30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPaKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHSI

Ba3oBble Jjornyeckue 1eiicTBUA:

YMEHHUSI HKCMOJB30BaTh MPHUEMbI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHUUYECKUX MOHATUM (BBIACIATH UX CYIICCTBEHHbBIC
MIPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTHMMH MOHATHIMH); aHATU3UPOBATH,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KIacCUUKAIUU U
CHUCTEMATH3alMM XUMHUYECKUX BEIIECTB M XUMHYECKUX DPEakilvil; ycTaHaBIMBaTh
NPUYUHHO-CJICACTBEHHbIE CBSI3U MEXKIYy OOBEKTaMU U3Y4YEHHUS; CTPOUTH
JIOTUYECKUE PacCyXJCHUS (MHAYKTUBHBIC, JEAyKTHUBHBIE, IO aHAJIOTHH);
npejuiaraTh KpUTEPUM U BBISBISATH OOIIHME 3aKOHOMEPHOCTH W MPOTHBOPEUYHUS B
M3y4YaeMBbIX IMPOLIECCaX U ABJICHUSX; MPOBOJUTH BHIBOJBI U 3aKJIIOYEHUS; YMEHUS
MPUMEHSTh B MPOLIECCE MO3HAHUA TMOHATHUS (MPEIMETHBIE U METaNpeIMETHbIE),
CUMBOJIMUECKHUE (3HAKOBBIC) MOJIENU, 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 HU3y4aeMbIe
XUMHUUYECKHE BEIIECTBA U XUMUUYECKUE PEAKIIUH.

ba3oBble wucciaegoBareJbCKkHe AeHCTBHA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHUSI MPUMEHSITh METOAbl HAyYHOTO IMO3HAHMWS BEIISCTB M SIBJICHUM Ha
SMIIUPUYECKOM W TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TMO3HABATEIBHON U
MIPOEKTHO-UCCIIEIOBATELCKOM e TEILHOCTH;

YMEHHUSI HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITCIILHO CTAaBUTh BOIIPOCHI;, aHAJIU3UPOBATh (DAKTHI, BHISBIISATH
u QopMymupoBaTh MpodJieMy, ONMPENeNsTh IMeNb W 3aJadd, COOTBETCTBYIOIIUE
pelIeHUIO MPOOJIEMBI; TIPeAJIaraTh OMUCATEIbHYIO WIIM OOBSICHUTEIBHYIO TUIIOTE3Y
U OCYIIECTBJISITh €€ MPOBEPKY; YMEHHUS MPOBOJUTH HM3MEPEHUS] HEOOXOJMMBIX
1apaMeTpoOB, BBIYUCICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPUMEHTHI
(peasibHbIE W MBICIICHHBIE), CAMOCTOSITEIbHO MPOTHO3MPOBATH PE3YJbTATHI,
dbopmynrpoBaTh 0000IIEHHUST W BBIBOJBI MO pe3yibTaTaM IMPOBEACHHOTO OIIBITA,
HCCIIEIOBAHUSI, COCTABIISITH OTYET O MPOJICIaHHOM paboTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(GOpMAIUU (HayIHO-

MOMYJISipHAsT JIUTEpATypa XUMHUYECKOTO COJCp)KaHUS, CIPaBOYHBIE TOCOOWS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBAThH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHGOpPMAIIMIO, 3HAYUMYIO Ui pEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSITh
pas3auuHble METOAbl M (OpPMYyJIUpPOBaTH 3alpoChl NpPU IIOMCKE MU OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJi BBINOJHEHHS Y4YEOHBIX 3aJay; HCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M Pa3JIMYHbIC MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIbHO BBIOMpATh ONTHUMAIBHYIO (QOpMY MpeICTaBICHHUS
uHpopMaluu (cxembl, rpaduku, AUarpaMMbl, TaONMIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAU€CTBE CPEIACTBA pabOTHI C
XUMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXKIpeaAMeTHble ((pu3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CHUMBOJBI, (hOpMyJibl, aOOpeBUaTypbl, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIAHN):

MPECTABIATh TMOJYUYCHHBIC PE3YJIbTaThl MO3HABATEIBLHOM NESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJMMYHO BBICTYNAaTh C TPE3CHTAIMCH
pE3yJIbTATOB BBHITIOJIHEHUSI XUMHUYECKOTO OSKCIEpUMEHTa (MCCIIeI0BaTEeNIbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJe JUajiora u
(1K) TUCKYCCUU 3a7]aBaTh BOMPOCHI IO 0OCYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIHpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEJIBHO BBITIOJTHEHUS MPEAJI0KEHHON
3a/1ay.

2) ymeHusl y4eOHOTO COTPYAHHYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJIb, paCHpeleisaTh 3aJaud MEXIY
YJICHAMH TPYNIBI, BBITIOJHITH CBOIO YacTh pPabOThI, KOOPJAWHUPOBATH CBOU
JNEUCTBUS C ACHUCTBUSAMH JPYTUX UWICHOB KOMAaHBI, ONMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBIMIOJHEHHOW pabOThHI; pemiaTh BO3HUKAIONIUME TPOOJIEMBI Ha
OCHOBE ydeTa OOIWX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHnr, OOMEHE MHEHHMSIMHU, «MO3TOBOM INITYypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETrYJIATUBHBIMUA I[CﬁCTBH?IMH
BKJIIOYACT Pa3BUTUC CaAMOOpPraHMn3alli, CAMOKOHTPOJII, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEI0BATENbCKUE 33JaYd: CAMOCTOSITENIBHO
BBIOMPATh CHOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMIIIHMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PabOTY MpH PElICHUU Yy4eOHON uin
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pE3yJlbTaToOB
dbopMynupoBaTh 000OIIEHUS U BBIBOBI, MPOTHO3UPOBATH BO3MOKHOE DPa3BUTHE
IIPOLECCOB; AHAIU3UPOBATH PE3YJBTAaThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBISATh CAMOKOHTPOJIb JEATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE pE3yJAbTaThl OCBOCHHUSI MPOTPAMMbl MO XUMHU OCHOBHOIO
oO1rero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIEe COJepkKaTeIbHOE
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOTO YpPOBHS, COTJIACOBAaHBI MEXKIY
co00#, YTO TO3BOJISIET PEANM3OBBIBATH YIIyOJIEHHOE M3yYyeHHE KaK B paMKax
OTHEJIbHBIX KJIACCOB, TaK MW B paMKax pealv3aluyd HWHIUBUAYAIbHBIX
00pa3oBaTEIbHBIX TPACKTOPUM, B TOM YHUCIIE MCIOJIb3Ysl CETEBOE B3aUMOICHCTBUE
opranuzauud. [lo 3aBepiieHnH peann3anuu NPOrpaMMbl YIUIYOJIEHHOTO YpPOBHS
oOydaromnifecs CMOTYT JieTajbHEee OCBOUTH MaTepuall, OBJIAJIETh PACIIMPEHHBIM
KpyTroM MOHSATHHI U METOJIOB, PeIIaTh 3a/1a4 00J1ee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIE pe3yNabTaThl BKJIIOYAIOT: OCBOCHHUE OOYYAIOMIMMHCS HAyYHBIX
3HaHUW, YMEHHMU U CIOCOOOB JEWCTBUMN; OCHOBBI HAYYHOI'O MBIILJICHUS; BHJIbI
JNEATeIbHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUs, €ro  HWHTEpIpeTaluu,
peo0pa30BaHUI0 U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U peaTbHBIX KU3HECHHBIX
YCIIOBUSIX; 00ECTEUUBAIOT BO3MOXHOCTh YCIENTHOTO OOy4YeHHUs] Ha CIEAYIOIIEeM
ypoBHE 00pa3oBaHUs.

K xoniy oOyuenus 6 &8 knacce y oOydwatomerocs OyayT chopMupoBaHb
CIICIYIOIE TPEIMETHBIC pPe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX TOHSITUH: aTroM, MOJEKYJa,
XUMHUYECKUU JJIEMEHT, METa/ll, HEMEeTallJl, ajUIOTPOIUs, MPOCTOE BEIIECTRO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAsi U MOJICKYJISIpHAas Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBasl [0S XHMMHYECKOIO »JJIEMEHTa B COEIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEITbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCJIOTa, OCHOBAHUE,
CoJib, aM(OTEpHBIM OKCHJA, aM(POTEpHBIA THAPOKCHA, XUMUUYECKas peakius,
KJIaccuUKaIys peakivii: peakiuyd COCIUHEHUS, PEaKIIUU Pa3I0KeHUs, PeaKIuu



3aMEIICeHUsI, PEAKIMd OOMEHa, SK30- W DHIOTCPMHUYECKHE PEaKIUH;, TEIIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOWUTab,
pagnyc aroMa, XUMUYECKasl CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mporieHTHAas KOHLIEHTpAaIUsi) B pacTBOpE, MOJISIpHAs KOHIICHTpAalUs BEIIeCTBa B
pacTBOpPE;  BIIEKTPOOTPUUATEIIBHOCTh, CTENECHb OKHUCJIEHUS, OKHUCIUTEIN U
BOCCTaHOBUTEIH, OKHCJIEHUE 151 BOCCTAHOBIICHUE, OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TIOHATHA H
IIPUMEHSATH T MTOHITHUS IIPU OIIMCAHUU BEIIECTB U UX IPEBPALLICHUM;

MCIIOJIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIIHN;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENIEHb OKHCIICHUS SJEMEHTOB B OHHAPHBIX COEIWHEHUAX, MPUHAIICKHOCTD
BEILECTB K ONPEACICHHOMY KJIACCy COEMHEHUH 1o (opMyiam, BUAbl XUMUYECKON
CBSI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

PacCKpBhIBATh CMBICI 3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSIHCTBA
cocraBa, llepmomuueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOpHUH, 3aKOHa ABOTaJIpO U €ro CJIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHHS, B TOM YMCJIE OKCICPUMEHTAIBHBIX M TEOPETUUECKUX METOAAX
MCCJICIOBAHUS BEIIECTB U U3YUECHUSI XUMHUUYECKUX PEaKIINM;

JEMOHCTPUPOBATh MOHWMAaHUE TEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKHUX JJIEMEHTOB OT UX MOJIO)KEeHUSA B [leproanueckon cucreme:

ONMKCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuogmueckoit
CUCTEMbl XMMUYECKHUX JJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moiarpymna (A-
rpynna)» u «nodounas noarpymnmna (b-rpynmna)», «Mansie nepuoab» U «OoJbIlIne
MIEPUOJIBI»;

COOTHOCHUTH 0003HAuUEHUS, KOTOpbIe MMEIOTCs B Tabnuie «llepuonmnueckas
cucrtemMa xumudeckux odnemeHtoB JI. M. MenageneeBay, ¢ UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX JJIEMEHTOB (COCTaB W 3apsij
a1ipa, 00IIee YUCIIO0 AMEKTPOHOB U PacHpeIeICHUE UX MO SJIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommdeckoil cucreme cC
paclpenesieHueM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, IOAYPOBHSAM H
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJacCU(PUIIMPOBATh XUMHYECKUE DBJIEMEHTBhI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEILECTB, MO
TeIoBoMYy 3G (heKTy);

XapakTepu30BaTh (OMHUCHIBaTh) (UBUYECKHE U XHMHYECKHE CBOMCTBA
MPOCTBIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOJA, BOJbI, OOIINE XUMUYECKUE



CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAHUM U COJIEW, T€HETUYECKYIO CBSI3b MEXKIY
HUMH, TIOATBEPKAAsl MPUMEpPaMH MOJEKYISIPHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

ONKCHIBATH POJIb KUCIOPO/A, BOJOPOAA M BOJBI B MPUPOJHBIX IMpolleccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACIAX MPOMBIIUICHHOCTH,
BO3MO>KHO€ MCIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSIX;

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOEHHUSA, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX MpPEBpAIICHUN B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0O XMMUYECKOTO JIEMEHTa B COCIMHEHUH,
MacCCOBYIO JIOJII0O XMMHUUYECKOTO dJieMeHTa 1o (opMmylie COCAMHEHUs, HAXOIUTh
nmpocTeninyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAIMIO BELIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 10 YPABHEHUSAM XUMHUYECKON PEaKIIny;

MIPUMEHSITH OCHOBHBIC OIEpallUd MBICTUTEILHON JCATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATU3allMI0, KIAaCCU(UKAIINIO, BBISIBICHUE
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€ — I W3Y4YEHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIINM, €CTECTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIOACHHUE,
U3MEpPEHUEe, MOJCIUPOBAHUE, AKCHEPUMEHT (pealbHbII M MBICICHHBIN) — IS
OCBOCHUS YYEOHOTO CO/ICpKaHMUS;

pacKpblBaTh  CYIIHOCTh IPOLECCOB OKHUCJIEHUS W  BOCCTAHOBIICHMUS,
COCTaBIISAITb YPABHEHUS MPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUN
(METOIOM DJIEKTPOHHOTO OaaHca);

YCTAHABJIMBATh CBS3M MEXKAY peadbHO HAOMI0JaeMbIMU XUMHYECKUMHU
SBJICHUSIMU U TIPOIIECCAMHU, MPOUCXOASIIMMUA B MAKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOnogaTh  mpaBuia — Oe3omacHOW  paboThl B jabopaTopuu  IpH
WCIIOJB30BaHUM XHUMHYECKOM TMOCYyAbl M O0OOpyJOBaHHUSA, a TakXkKe IMpaBuia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMH BBITIOJHEHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PaOOT MO TMOJYYCHUIO W COOMPAHUIO
ra3o00pa3HbIX BeIIeCcTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPENICJIECHHONM  MAacCOBOM  JIOJIEW  PACTBOPEHHOIO  BEUIECTBA, PELICHUIO
HKCIIEPUMEHTAJIbHBIX 337a4 1o TeMe «OCHOBHBIE KJIAaCChl HEOPraHUYeCKHUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJTFOYAOIIEH yMEHHS 0€30macHOro oOpaIrieHus ¢ BEIeCTBAMH, HCTIOIb3YEMbIMU



B TMOBCEIHEBHOM JKM3HU, & TAK)KE 3HAHKE TIPABUII TIOBEACHUS B IEJSIX COepeKEHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

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

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl peaKius, TeIIoBor 3P PeKT peakuuu, MOjib, MOJIPHBINI
00BEM, pacTBOp;

IIEKTPOJIUTBI, HEAIEKTPOJIMTHI, dJIEKTPOJUTHYECKAS] TUCCOLMALUS, PEAKIIUU
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTHMble M HEOOpaTHMblE peaKluu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE  PEAKIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIoTponusi, amM(pOTEPHOCTD,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAsS, METAJUINYECKAsl), MEKMOJEKYISIPHbIE
B3aUMOJEHCTBUS (BOJIOpPOAHAs CBs3b, CUIIbBl BaH-nep-Baanbca), KOMILJIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (IpUMHUTHBHAs KyOuuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IpaHeLIeHTPUPOBaHHAsS KyOuueckas,
IeKCaroHaJIbHas IUIOTHOYIIAKOBAHHAs), KOPPO3Hsl METaUIOB, CIUIABBI; CKOPOCTh
XUMHUYECKON pEaKlMM, KaTajau3, XUMHUUECKOE PaBHOBECHUE, DIIEMEHTBl XUMHYECKON
TEPMOJUHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; 111K;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TOHSITHH W
MPUMEHSATH ITH MOHATHS PY OMUCAHUU BELIECTB U X MPEBPAIICHMUI;

UCIOJIb30BaTh XMMHUECKYIO CUMBOJIMKY JJISi COCTaBJICHUS (DOPMYJ BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

ONpPEENATh BaJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JJIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCCYy COEIUHEHUN 1o (opMynaMm, BHABI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
VOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COEAUHEHUSX, 3apsi] HOHA [0
XUMHUYECKON (hopmyIe, XapakTep Cpeabl B BOJHBIX PacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpsiBath cMmbich Ilepuomnueckoro 3akona JI. M. Menneneea wu
JEMOHCTPHUPOBATH €r0 NOHUMAaHUE!

ONKCHIBATH U XapaKTepu3oBaTh TabmumuHyto ¢opmy I[lepuogmueckoit
CUCTEMBl XUMHUYECKHX D3JIEMEHTOB: pa3iuyarh MNOHATUA «A-rpynna» u «b-
rpynmay, «Majible epruoib» U «OOJbIINE MEPUOIbI»;

OOBSCHATH CBA3b TMOJOXKEHUA 73yeMeHTa B llepuoguyeckoil cucreme c
pacnpeneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaIsIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;



BBIICNISITh OOIHME 3aKOHOMEPHOCTH B M3MEHECHHHM CBOWCTB AJIEMEHTOB U UX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiaax MallblX MEPHUOJ0B U TJIABHBIX MOATPYMI C
Y4ETOM CTPOCHHS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUH AJIEKTPOJUTHUECKON TUCCOLMALINH, 3aK0oHa ['ecca
U €ro CIJEJICTBUIM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUSs
CKOPOCTHM XHMMHUYECKOW pEaKIMu, HampaBlE€HUS CMENICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE Peaknu (10 YUCILY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, [0
TeIIoBOMY 3(P¢heKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HW3MEHEHUIO
CTEIICHEW OKMUCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO
KaTanu3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUH, MOATBEPXKAas 3TO ONMUCAHUE
NpUMepaMHl  MOJICKYJIIPHBIX M HOHHBIX  YPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISATh YPABHEHUS: SJIEKTPOJIUTHUUECKON AUCCOLMALINH KUCIOT, HIEI0Yen
U COJICH; TOJHBIE M COKpAICHHbIE YPaBHEHUS pEaKIuil HMOHHOrO OOMEHa;
peakiui, TMOATBEPNKIAIOIMIUX CYIIECTBOBAHWE TIE€HETHUUYECKON CBSI3U MEXKAY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh MPOLECCOB THUIPOJIM3a COJEd MOCPEICTBOM
COCTaBJICHUSI KPATKUX HOHHBIX U MOJIEKYJSIPHBIX YPABHEHUN pEaKIUi, CYIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUA;

MpeCKa3bIBaTh XapaKTep CPe/bl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMHUCHIBaTh) (DUBUYECKHE U XHMHYECKHE CBOMCTBA
MPOCTHIX BEMIECTB (KUCIOPO/, 030H, rpaduT, anmas, KpeMHuit, 60p, a3oT, ¢pocdop,
cepa, XJop, HATPUM, KaJvii, MarHui, KaJIbLUN, ATFOMUHUHA, KEIE30, ME/lb, LIUHK,
cepedpo) U 00pa30BaHHBIX MU CIIOKHBIX BEIIECTB, B TOM YMCJIE MX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, cepoBoAopoid, okcuael yriaepona (II, IV),
kpemuus (IV), azora (I, II, I, IV, V) u dochopa (IlI, V), cepmr (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
OKCUJIbI U TUApokcuabl MeTaioB [A—IIA-rpynm, amomunus, meau (II), nunka,
xenesa (11 u I11));

MOSICHATh COCTaB, OTIEIbHBIE CIIOCOOBI MOJYYEHUS! U CBOMCTBA CIIOMKHBIX
BEIECTB (KUCIOPOJCOAEPKAIINE KUCIOTHI XJOpa, a30TUCTasi, OOpHAas, yKCycHas
KHUCTIOTBI U MX cofu, ranorenuasl kpemuus (IV) u gochopa (III u V), oxcua u
ruapokcu xpoma (II1), nepmanranart kanus;



OMUCHIBATH POJIb BAXKHEHIINX U3YYaE€MbIX BEILIECTB B MPUPOJHBIX Mpolieccax,
BIIMSIHUE HA KUBbIC OPraHU3MbI, IPUMEHEHUE B PA3IMYHBIX OTPACISAX SKOHOMUKH,
MCIIOJIB30BaHUE ISl CO3/IaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBINM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IMyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
WOHBL: XJIOpHUA-, OpoMua-, uoaua-, cyiabdar-, docdar-, kapOboHAT-, CHIMKAT-,
cynbdut-, cymbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCHI-HOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIIOMUHUS, *Kene3a (2+) u xenesza (3+), menu (2+),
[[MHKA,

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEWIIIMX M3y4aeMBbIX BEIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOECHUS, MPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3IUYHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHUMHYECKON KHUHETUKU U
TEPMOJUHAMUKY;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa 1Mo ¢Gopmylie COEIUHEHHUs, MacCCOBYIO
JIOJII0  BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJSIPHYI0 KOHIEHTpAllMIO BEIIECTBA B pPacTBOpe, HAXOAUTh
pocTeninyo (opMyIy BEIIeCTBa MO0 MAaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOAUTH PACUETHI M0 YPABHEHUSIM XUMHUYECKUX PEAKIUN C y4eTOM HEIO0CTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO0 BBIXOAA MPOAYKTA, 3HAUCHHS TEIJIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmoaTe mpaBwia  Oe3omacHoi — paboThl B jabopatopuu  TpH
UCIIOJIb30BAaHUU XUMHUYECKONM TOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOpallleHusi ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMH BBITOJHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO M COOMpaHUIO
ra3oo0pa3HbIX BeEMIeCTB (aMMHMaka ¥ YIJIGKHUCJIOrO Ta3a) W PEHICHUIo
SKCHEPUMEHTANIbHBIX 3a/lad 10 TeMaM Kypca, TMPEICTaBISATh pPe3yJbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpaUKOB, TAOJIUI] U BBISIBISATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSITh OCHOBHBIE OIEpallMM MBICIUTEIbHONU JEATEeNbHOCTU (aHAIU3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHHWE, CHCTEMATHU3aIldi0, BBIABICHUE IPUUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU U3YYEHUU CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUM,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH TO3HaHUs (HAOJI0JeHre, U3MEpEHUe,
MOJICJIUPOBAHUE, SKCIIEPUMEHT (PeaabHbIM U MBICJIECHHBIN);

NPUMEHSATh  TMpaBWjia  0€30MmacHOTO  OoOpamieHuss ¢ BEIIECTBaMH,
UCIOJb3YEMbIMU B TMOBCEJHEBHOW JKW3HHU, MpaBuia TMOBEACHUA B LEIAX
cOepexeHus: 3J0pOBbSl M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpEX
(OmacHOCTh) BO3JEWUCTBHUS Ha JKHUBBbIE OPraHU3Mbl OMNpPEEJICHHBIX BEIIECTB,



MOSICHATh HAa TIPUMEPAX CIIOCOOBI YMEHBIEHUS W MPEIOTBPAIICHUS UX BPETHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB AJIsi OPraHU3Ma YeI0BEKa,

UCIIONIb30BaTh MOJYUYEHHBIE MpeNCcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JeSITEIIbHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTUSMHU, KaK OCHOBY
JUIST IPOECCHOHATBHON OpUEHTAIIMM W IS OCO3HAHHOTO BBIOOpA XWMHH Kak
npoHIIBHOTO TIpeAMeTa MPU TPOJOKECHUU OOyYCeHHS] Ha YpPOBHE CPEIHETO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTUYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
MIPOBEICHUS YUEOHBIX UCCIICOBAHUM B YCIOBUAX 00pa30BaTENIbHBIX OPraHU3aInH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB U (uu¢posBbie)
KonTpoabubie IIpakTuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Paznen 1. HepBOHa‘laJIbele XUMHNYECCKHUC ITIOHATHUSA

Xumust — BaxkHas 00J1aCTh
1.1 €CTECTBO3HAHMS U IPAKTUYECKOU 10 2
JESATeNbHOCTH YEJI0BEKa

Be CCTBA U XUMHNUCCKHUC
12 B 28 1
peaKIum

Hroro no pazgeny 38

Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

Bosnyx. Ilonarue o razax.

2.1 19 1 1
Kucnopon. Oxcubr

29 Bonopoa. Ilonstue o kuciorax u g |
COJISIX

)3 Boga. PactBopsl. [lonsitue 06 18 1 1

OCHOBAHUAX

OCHOBHBIE KJIACCHI
2.4 . 16 1 1
HEOPTraHUYECKUX COCTMHCHHI

Hroro no pazneny 61

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. M. MengeneeBa. CTpoeHune aToMOB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 18
XUMHUYECKUX dieMeHToR /1. .
MenneneeBa. CTpoeHue atoMa
XUMHYECKas CBA3b.
3.2 OKHCIUTENTBHO- 16
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Hroro no pazneny 34
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Konrpoabnsie IIpakrHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Pa3nes 1. BemecTBO M XMMHYecKasi peakus
11 [ToBTOpenue u yriyOneHue 3HaHU o g
BELIECCTBE
12 OcHOBHbBIE 3aKOHOMEPHOCTH MTPOTEKAHUS 14 | 1
XUMHUYECKHUX PEAKIIUN
13 DNEKTPOIUTHYECKAs JUCCOLUAIIMS. 14 | )
' XUMHYECKHE PEaKInU B PaCTBOPax
Hroro no paszneny 36
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX g |
’ aneMeHToB VIIA-rpynmnsl. ["anorenst
OO0m1as XxapakTepuCTUKa XUMHUECKUX
22 aneMeHToB VIA-rpynmnsl. Cepa u eé 10
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 12 1
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yriepoa u 13 1 2
KpEMHUU, UX coequHeHus. bop
Hroro no pazneny 43




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 OO01mue cBOWCTBa METAIIOB 10
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 22 1 ‘ 2
Hroro no pazgeny 32
Pasznen 4. Xumus 1 OKpysKaomas cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI IKOJIOTUYECKON IPaMOTHOCTH
Hroro no pazgeny 5
Pasznea 5. O0001menne 3HAHUH
51 [ToBTOpeHUE 1 00600IICHNE 3HAHUT 10 )
' OCHOBHBIX Pa3JIeJIoB KypcoB 8—9 KiiaccoB
Hroro no paszneny 10
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 4 11







IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne
n/n

Tema ypoka

[Ipenmer xumuu. Ponap XuMuu B KU3HU
yeJIoBeEKa

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[Tonsatue 06 UCTOPHH BOSHUKHOBEHUS H
pa3BUTHUSA XUMUU. XUMHUS B CHCTEME HAYK

Tena u BemecrBa. Puznueckue n
XUMHUYECKHE CBOMCTBA BEIIECTB

duznueckre 1 XUMHUYECKHUE SIBICHUS

IToHsATHE O TEOPETUYECKUX METONAX
ITO3HAHUSI B €CTECTBEHHBIX HAYKAX.
Ncrounnku xumudeckoi HHPopMaun

[IpencraBiaeHus o0 HAy4YHOM IMO3HAHUM Ha
SMIMPUYECKOM YPOBHE: HAOIIOJICHHUE,
U3MEpEeHUe, IKCIIEPUMEHT, MOJICTUPOBAHHE.
ITonsTHE O METOoAax pa6OTI)I C XUMHNYECCKUMHN
BemecTBamMu. OO0pyI0BaHNE IITKOTHHOM
XUMHUYECKOH J1abopaTopuu

[IpakTuueckas padora Ne 1 o reme
"TIpaBuia paboThl B 1a00paTOPUU U IPUEMBI
oOpaiiieHus ¢ 1abopaTOpHBIM
obopynoBanuem"

YucTrle BElIeCcTBa U CMECH




9 Crnioco0nI pazneneHus cMecei
[IpaxTuueckas padora Ne 2 o reme

10 "Paznenenne cMeceit (Ha MpuMepe OYUCTKH
MOBapEHHOM con)"

11 ATOMBI 1 MOJIEKYJIBI

12 XHUMHUYECKUE IIEMEHTBI

13 [IpocTsle 1 CIOKHBIE BELIECTBA

14 BemectBa MoJIeKy s pHOTO U
HEMOJIEKYJIIPHOT'O CTPOCHHUS

15 Xummueckast popmynna. BaneHTHOCTh aTOMOB
XUMUYECKHX 3JIEMEHTOB

16 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB

17 Ornpenenenne BaIGHTHOCTH aTOMOB 10
dbopMynaM OMHAPHBIX COSTUHEHHIA

13 OTtHocuTenbHAsE aTOMHAs Macca.
OTHOCUTEBHAS MOJIEKYJISIpHAsI Macca
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM

19 MacChl BEIIECTB, MOJIIPHON MaCChl, MacChl
BEIIIECTB 1 KOJMYECTBA BEIIECTBA

20 MaccoBas 105151 XUMHUECKOTO 3JIEMEHTA B
COEIMHEHUU

21 Brruncnenns MaccoBOU 1OJIH XUMHUYECKOTO
plieMeHTa 1o (OpMyJie COeTUHEHUS

2 Haxoxnaenue npocreiimient popMyIibt
BEII[ECTBA 110 MACCOBBIM JIOJISIM DJIEMEHTOB
Brraucnenus npocreiimeit popmyisl

23 BEIL[ECTBA 10 MACCOBBIM WJIM MOJIbHBIM

J0JISIM 3JIEMCHTOB




24

KonnuectBo BemecTsa. Moiib

BzauMocss3b KOJIM4YE€CTBA, MacCChl U YHCJia

25 CTPYKTYPHBIX €MHHUI] BEIECTBA

26 MomnsipHast Macca CMECH BEILIECTB

7 MonbHast 70151 XUMUYECKOTO 3JIEMEHTa B
COCIMHEHUU

73 Haxoxnenne npocreiiniei popmyInbt
BEII[ECTBA 10 MOJIbHBIM JIOJISIM 3JIEMEHTOB

29 XUMUYeCKHUE SIBICHUS. XUMUYECKas peakius
U €€ NIPU3HAKU

30 3aKOH COXpaHEHMS MacChl BEIIIECTB

31 ATOMHO-MoOJIEeKyIsipHast Teopusi. Ku3Hb u
nesrenrsHOCTE M. B. JIomoHOCOBa

32 XHUMHUUYECKUE YPAaBHEHUS

33 THUITBI XUMHYECKUX pEaKIMil
Pacu€Tpl Mo XMMHUYECKUM YpaBHEHUSAM

34 KOJIMYECTBA M MACChI UCXO/HBIX BEIIECTB UIH
MIPOJIYKTOB PEAKIIUU
Brruncnenus mo ypaBHEHUSIM XUMHUYECKOM

35 peaKkIMK: KOJIMYECTBA BEIIECTBA, MACChI 110
W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce
peareHTOB WJIA MPOJTYKTOB PEAKIIUH
Brrurcnenus mo ypaBHEHUSIM XUMHYECKON

36 peaKklMK: KOJIMYECTBA BEIIECTBA, MACChI 10
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WJIA MPOAYKTOB PEaKLIUU

37 O0001eHre U cucTEMaTU3ALNS 3HAHUI

38 KonTtponsnas padora Ne 1 o teme




«Bemecma U XUMHUYCCKUEC PCAKITUN )

39 Bo3nyx — cmecs rasos. [lonsitue o razax.

40 3akoH ABoranpo. MomispHbIid 00bEM ra3oB
Brruncnenus o0b€Ma, KOIMYECTBA BEILIECTBA

41 ra3a 1o U3BECTHOMY €ro KOJIHYECTBY
BEIIIECTBA, 00BEMY

42 OTtHocuTeNbHAs ITIOTHOCTH Fa30B

43 Borurcnenus OTHOCUTENBHOM MIIOTHOCTH
ra3oB
OrnpezenieHne OTHOCUTEIIbHON

44 MOJIEKYJISIPHOM Macchl ra3000pa3Horo
BEIIECTBA 10 U3BECTHOM OTHOCUTEIIbHOM
MJIOTHOCTH
BrrunciieHust OTHOCUTENIBHON MOJIEKYIISIPHOM

45 MAaccChl rasa 1o U3BE€CTHON OTHOCUTEIbHOU
MJIOTHOCTH

46 OObEMHBIE OTHOLLIEHUS Ta30B IIPU
XUMHUYECKUX PEaKIUIX

47 Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
XUMUYECKON peaKiuu

48 Kucnopon — sneMeHT 1 mpocToe BEIIECTBO

49 Oxcuapl

50 Crioco0bI mostyueHus KUCI0poa B
1ab0opaTopuu U MPOMBIIUIEHHOCTH
[TpakTrueckast padota Ne 3 o Teme

51 "I[Tonyuenue u cobupanue KMCIOpoa,
W3y4YEHHE €ro CBOMCTB"

52 KpyroBopoT kucnopona B npupoje




53

54

O30H — aJUIOTPOMHAS MO (PUKAIIHS
KHCIIOpo/ia

TennoBoii 3 PeKT XMMUIECKON peaKIuu,
TEPMOXUMHUYECKUE YPABHEHUS, K30~ H
SH/IOTEPMHUYUECKUE PEAKITHH

55

Tommeo. Mcnions3oBanue yris 1 METaHa B
Ka4yeCTBE TOILUIMBA. 3arpsi3HEHNE BO3AyXa.

56

Brprunciienus no ypaBHEHUSIM XUMUYECKOU
peaKInu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MAaCChI 10 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, 00BbEMY, MacCe PeareHTOB Uin
MPOAYKTOB PEAKIUU

57

58

KonTtponpsHas padora Ne 2 mo reme «Bo3myx.
Kucnopon. Oxcunbi»

BOI[OpOI[ — DJICMCHT U IIPOCTOC BCUICCTBO

59

60

61

CrnocoObl noy4eHus BOA0poJia B
1a00paTOPUN U IPOMBIIIIICHHOCTH

[TpakTuyeckas padora Ne 4 o Teme
"Tlony4yeHue u coOupanue BoAOpOAa,
W3y4YEHHE €ro CBOMCTB"
Hcnonp3oBannue Bogopoaa B KaueCcTBE
TOIINBA

62

ITousrtue o xkucnorax u coistx. Cocras
KHUCJIOT U COJIeH

63

Brruncnenus 00pEMa, KOJTMYeCTBa BEIIeCTBA
rasa 1o U3BECTHOMY €r0 KOJINYECTBY
BEIIIECTBA UIN 00BEMY

64

Boruncnenus 005EMOB ra30B M0 ypaBHEHUIO




65

66

XUMHYSCKOM pC€aKknuun

Brrunciienus no ypaBHEHUSIM XUMUYECKOU
pPEeaKIMK: KOJIMYECTBA BEIIeCTBa, 00bEMa,
MAacCChI 110 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, 00bEMY, MacCe PeareHTOB UK
MPOAYKTOB PEaKIUU

dusnueckue cBoicTBa BoAsl. Boma B
npupojae

67

68

AHanu3 B CUHTE3 — MCTObI U3YUCHUSA
cocCTraBa BOJBI

XHUMHUYECKHE CBOMCTBA BOJBI

69
70

CocraB OCHOBaHUM

PaCTBOpLI. PaCTBOpI/IMOCTB BCIICCTB B BOJAC

71

HaceimieHHble 1 HEHACHIIIEHHBIE,
KOHIIEHTPUPOBAaHHbBIE U pa30aBIeHHbIE
pacTBOpBI

72

CrniocoObl BbIpayKE€HUSI KOHIIEHTPALUU
pPacTBOPOB: MACCOBAs JIOJsl PACTBOPEHHOTO
BEIIECTBA, MOJISIPHAST KOHIICHTPALIUS

73

[IpakTuueckas padora Ne 5 o reme
"IIpuroroBiaeHue pacTBOPOB € ONPEIEIEHHON
MAacCCOBOM J0JIel paCTBOPEHHOTO
BemecTsa.[I[puroroBnenne pacTBOpoB ¢
ONpeNeNEHHON MOJIIPHON KOHIIEHTPALMEN
pacTBOpEHHOrO BelecTa"

74

Brrancnenns ¢ ucnoab30BaHUEM ITOHSATHS
«MaccoBada O0JId BEIICCTBA B paCTBOPE»

75

BrraucieHus ¢ uCnojb30BaHUEM HOHSITHS




«MOJIApHAasA KOHICHTparsA paCTBOpéHHOFO
BC€IICCTBa»

Posib pacTBOpOB B MPUPO/IE U KU3HU

76 yenoBeka. KpyroBopot BojibI B pupoie

77 3arpsi3HeHUE TPUPOAHBIX BoA. OxpaHa u
OUYMCTKA IPUPOIHBIX BOI.
Boruncnenus ¢ ucnonb3oBaHueM rpaduKkoB

78 pacTBOPUMOCTH JIJIsl PacU€TOB
pacTBOPUMOCTH BEIIECTB

79 Borurcnenus ¢ UCTONb30BAaHUEM MTOHATHS
«MaccoBasi JI0JIsI BEeIIeCTBa B PACTBOPE»
BorurcnieHus ¢ HCIOIb30BAHUEM MTOHSATHS

80 «MOJISIpHAsi KOHIEHTpaLUs PACTBOPEHHOTO
BEIIECTBA»
Brruucnenus ¢ ucnosib3oBaHueM rpadukoB

81 pacTBOPUMOCTH JIJIsl PacUETOB
pacTBOPUMOCTH BEIIECTB

82 O06o01IeHre u cucTeMaTu3alus 3HaHu|

23 KonTponbHnas padora Ne 3 o teme
«Bopopoa. Bona. PactBopsl. OcHOBaHUsI»

24 OKcuIpl: COCTaB, KJIacCuUKaIs,
TPUBUAIBHBIC HA3BAHUS

85 [TonydeHue u XUMHUYECKUE CBOWCTBA OKCHIOB

26 [TonsITHE O TUAPOKCHUIAX — OCHOBAHUAX H
KHCIIOPOJICOICPKAIINX KHUCIOTaX

87 Pu3nyecKue 1 XUMHUYECKHUE CBOMCTBA KUCIIOT

88 [Tonydyenue kuciaor

89 Knaccudukanus ocHoBaHUH




90

91

[[{€émoun, UX CBOMCTBA U CITOCOOBI MOTyUCHUS

HepactBopumbie OCHOBaHMS, UX CBOMCTBA U
CIOCOOBI OTyYeHUs

92

93

94

[onsarue 06 aM(pOTEpPHBIX THIPOKCUIAX:
XUMHUYECKHE CBOMCTBA U MOJTyYCHHE.
[IprMeHeHNe Ba)KHEUIINX OCHOBAHUI

Comu: cocTaB, KiIacCUpUKaIus,
TPUBUAIBHBIC HA3BAHUS

dusnueckue U XMMUYECKHE CBOWCTBA COJIEH.
[Tonyuyenue coneit

95

96

97

98

I'enernueckas cBsI3p MEXKY KJIacCaMu
HEOPraHUYECKUX COCIMHEHUN

[Tpaktuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTraHMYECKUX
COCTUHEHUIN)

Brrunciienus o ypaBHEHUSAM XUMHUYECKOU
pEaKIuu: KOJINYEeCTBa BEIIECTBA, 00bEMa,
MacCChl I10 U3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, Macce peareHToB WK
MMPOAYKTOB pCaKIINH

Brrunciienus Maccel MpOyKTa peaKkLuy 1Mo
M3BECTHOM Macce OAHOTO U3 UCXOIHBIX
BEILIECTB, B3ATOIO B BUJIE PACTBOpA,
COJIEpPIKAIIETO ONPEAEIEHHYI0 MAaCCOBYIO
JIOJIFO PACTBOPEHHOTO BEIIECTBA

99

KontponsHas padora Ne 4 o teme
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHX




COEIUHEHUI)

[TepBbIe MOMBITKY KIIACCH(PUKAITUU

100 XUMHUYECKHX 3JIEMEHTOB

101 [IoHsATHE O TpyNIax CXOMHBIX 3JIEMEHTOB

102 DJeMeHTBl, KOTopble 00pa3yroT aMpoTepHbIe
OKCHUJBI U TUIAPOKCUIBI

103 [leproauueckuii 3akoH. OTKpbITHE
[Iepnoanueckoro 3akoHa
KopoTrkoneproaHas U JUIMHHONEPUOIHAS

104 dopmel [Teprogudeckoii CUCTEMBI

xumuueckux anemenToB .. MeHnieneena

105 [lepuonb! u rpymnmsl

106 OCHOBHBIE CBEJICHUSI O CTPOSHUU aTOMOB

107 CocraB aTOMHBIX A11€p

108 H3oTomn! kak Pa3HOBHUJHOCTH aTOMOB

XUMHUYCCKOI'o 3JICMCHTAa

109 ONEKTPOHBI

110 DJeKTpoHHas opOUTalb

11 DHepreTu4ecKkrue ypoBHU U IMTOAYPOBHHU
aToma, s-, p-, d-opourtanu

SJ'ICI(TpOHHLIC KOH(I)I/II‘ypaI_II/II/I H JJICKTPOHHO-

112

rpaduueckue GopMyIbl aTOMOB

CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
113 nepBbIX 20 XUMUYECKUX DJIEMEHTOB

IIepuonnueckont cucremsl [J.1. Menneneena
114 3aKOHOMEPHOCTH U3MEHEHHS pajyca

aTOMOB XUMHYCCKHX DJICMCHTOB,




METAJJIMYECKUX U HEMETAJUINYECKUX CBOMCTB
110 TPYIIIAM U IIEpUOAaM

HN3meHenue cBOCTB cOe IMHEHNN

115 XUMHYECKHUX 3JIEMEHTOB B IIEPUOJAX U
rpymnmax
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA I10

116 ero noJioxkeHuro B [lepronnueckoit cucreme
JI.1. MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa u

117 Ilepronueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIsl Pa3BUTHS HAYKU U TIPAKTUKU

118 DIIEKTPOOTPULIATEILHOCTD XUMUYECKUX
AJIEMEHTOB

119 KoBasneHnTHas nosnspHas cBs3b

120 KoBasieHTHAs1 HenossIpHAas CBA3b

121 NounHnas cBs3b

122 DIIEKTPOHHBIE B CTPYKTYpPHBIE (HOPMYIIBI
BEII[ECTB

123 Kpucrannuueckue 1 amopgHbIe BelleCTBa

124 Tumbl KPUCTALTHYECKUX PEIIETOK U UX
XapaKTEePUCTUKH
[TprunHBl MHOTOOOpAa3usl BEIIECTB,

125 3aBHCHUMOCTEL CBOMCTB BEIIECTB OT COCTaBa U
CTPOCHUS

126 CreneHb OKUCIEHUS

127 OKHUCIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH

128 XUMHUYECKHUE JIEMEHTbl — OKHUCIUTEIN U

BOCCTaAaHOBHUTCIIN




CocraBnenue ypaBHeHI/Iﬁ OKHCIIUTECIIBHO-

129 BOCCTAHOBUTEJIbHBIX PEAKIINI, METO 1
AJIEKTPOHHOTO OanlaHca
Brruncnenus no ypaBHEHUSIM XUMUYECKOM
peaKIuu: KOJIMYEeCTBa BEIeCTBa, 00bEMa,
130 MAacCChI 110 U3BECTHOMY KOJIMYECTBY 1
BEIIIECTBA, 00BbEMY, MaCCe PEareHTOB UIn
MIPOJIYKTOB PEAKIIUU
Brruucnenus npocreiieil MOJIEKyJIIpHOR
131 (dbopMyIIbI BElIECTBA MO U3BECTHBIM 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB
132 O0o01IeHre U CHCTeMAaTU3alus 3HAHUN 1
133 KonTponsHas padora Ne 5 o Teme |
«CTtpoenne atoma. XUMHUYECKAsI CBS3h)
134 PesepBHBIi ypok 1
135 PesepBHbIil ypok 1
136 PesepBHbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

CrtpoeHue aToMOB

[TocnemoBaTenbHOCTD 3aIIOTHEHHS
AJIEKTPOHHBIX OpOUTAJICH aTOMOB MAJIBIX
MIEPHOJIOB

Oco0eHHOCTH 3aI0IHEHUS JIEKTPOHHBIX
opOuTasell aToMOB OOJIBIINX TIEPUOJIOB

CrerneHb OKUCIICHUS M BAJICHTHOCTh

Bunsl xumudeckoil cBs3u

OOMEeHHBIN 1 TOHOPHO-aKLIEITOPHBIH
MeXaHU3M 00pa30BaHUs KOBAJICHTHON
CBsA3U. MEeXMONEKyIIpHBIE
B3alMOJEICTBUS

THUIBI KPUCTAIIINYECKUX PEIIETOK,
0COOEHHOCTH CTPOEHHUS KPUCTAIITMYECKUX
peLETOK

3aBUCUMOCTE CBOICTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKON PEMIETKU U BUIA
XUMHUYECKOH CBSI3U

Knaccuukanus XuMU4ecKux peakiuii mo
Pa3IUYHbBIM PU3HAKAM

10

DHepreTuka XUMUYECKUX PEaKIUi.
TennoBoit 3¢ ekt XuMUIECKO peakuuu




11

12

13

3akoH ['ecca u ero cieacTBus

BrruncneHus mo TepMOXUMHYECKOMY
YpaBHEHHUIO PEaKIuu: TEIIoBOro dddexra
XUMHAYECKON PEaKIUK 10 KOJIHYECTBY
BEIIECTBA, Macce WiH 00bEMY
POpEearupoBaBIIETO UK
00pa30BaBIIETOCS BEIIECTBA

[ToHsATHE O CKOPOCTH XMMHYECKOM
peakiuu. 3aKOH JEHCTBYIOIIUX Macc

14

15

16

Oueprust aktuBanun. [lonsTre o karanmse.
®epmenThl. UTHTHOUTOPBI.

@DaKTOopbl, BIUSIOIINE HA CKOPOCTh
XMMHYECKON peakiuu

[ToHsITHE O XMMUYECKOM PaBHOBECHH,
npuHiun Jle [larense

17

@akTOpPBI, BIUSIOIINE HA COCTOSTHUE
XUMHUYECKOTO PaBHOBECHS.
[IporHo3upoBanne BO3MOKHOCTH
MIPOTEKAHUs XUMUYECKUX IIPEBPAILICHUN B
Pa3JIMYHBIX YCIOBUSIX

18

19

20

OKHUCITUTEILHO-BOCCTAHOBUTEIIbHBIE
peakuuu

Baxxnplie okucIUTENIN U BOCCTAHOBUTEIH.
[Tepmanranat kanus

CBoiicTBa NPOCTHIX BEIIECTB — METAJIJIOB
Y HEMETAJUIOB, KUCIIOT U COJIEM — B CBETE
MIPEJICTABICHUI 00 OKUCIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUAX




[IpakTrueckas padota Ne 1. Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME

21 «OKHUCTUTENHHO-BOCCTAHOBUTEIIbHbBIC
peaKIm
Kontponbnas padota Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHYECKUX PEAKIIUI»

2 PacTBopenue kak pU3NKO-XUMUYECKUI
rpoiiecc

24 DNEKTPOIUTHI U HEIJEKTPOIUTHI

25 Teopust PIEKTPOTUTUYECKON AUCCOIUAIIUN

26 HNonHoe nponsseneHue BOAbI.
Bonoponnslii mokasarens

7 DNEeKTpoNIUTHYECKas AUCCOLUALINS KUCIOT,
OCHOBaHHH U COJIei

28 Peakuuu nonsoro ooMeHa
CBOMCTBA KHCJIOT, OCHOBAHUM H COJIEH B

29 CBETE TPE/ICTaBICHUI 00
AIEKTPOJIUTAYECKON JUCCOIHAITTT

30 KauecTtBeHHbI€ peakiii Ha HOHbI
[IpakTnueckas padbora Ne 2. Pemenue

31 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«INEKTPOIUTUYECKAS TUCCOLUALINS)

32 I'upponus conent

33 WNonHble ypaBHEHUS THAPOIN3A COJEH
[TpakTrueckas padota Ne 3. Permenue

34 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME

«I'maponus coneinn




Brruucnenust Mmacchbl MpoayKTa peakiuu 1o
U3BECTHOU Macce OJHOI'0 U3 UCXOIHBIX

35 BEILIECTB, B3ATOTO B BUJIE PACTBOPA,
COJIEPIKAILET0 ONPEIEIEHHYIO
KOHLIEHTPALIMIO PaCTBOPEHHOIO BELIECTBA
Kontponbnas padota Ne 2 o teme

36 «INEKTPOIUTUYECKAS TUCCOIUAIIUS.
XUMUYECKUE PEaKLIUU B PACTBOPAX»

37 OO61mas xapakTepuCcTHKa HEMETaIIOB

38 OOm1ast XxapaKTEepUCTHKA raJIOTEHOB

39 XUMUYECKUE CBOWCTBA T'aJIOTEHOB.
XuMUYecKre CBOMCTBA XJIopa

40 XnopoBoaopoa. ComsiHast KHCIIOTa
[TpakTruyeckas pabora Ne 4 o Teme

41 "IlosnydeHne coasiHOM KUCIOTHI, U3y4YeHUE
e€ cBoicTB"

42 [TonsTHE O KUCIOPOACOAEPIKAILINX
KHCJIOTaxX XJI0pa U X COJIAX
Brrauciienus mo ypaBHEHUSIM XUMHUYECKUX

43 peaKIMii, eclIi OJIMH UX PEeareHTOB JaH B
M30BITKE

44 Baxneiimme coeqHeHUs XJ10pa U UX
HaXO0XJIEHHE B IPUPOJIE

45 OOm1ast xapakTepUCTHKa 371eMeHTOB VIA-
TPYIIIBI

46 CtpoeHue U CBOMCTBA MPOCTOTO BELIECTBA
cepbl. AJUTOTPONHbBIE MOIU(UKAIIUH CEPbI

47 CepoBoaopo, cTpoeHue, hu3ndecKkue u




XHMHYECKHE CBOMCTBA

48 Oxcuppl cepbl

49 CepHucras KucioTa u €€ Colu.

50 CepHnas KMCJIOTa U €€ COJIA

51 [IpoMbIIIEHHOE TTOTYYEHUE CEPHOM
KHUCIIOTHI
Haxoxpaenue cepbl 1 €€ coelMHEeHUH B

52 npupoae. XuMUYECKOe 3arpsa3HeHHe
OKpY>Karolen cpebl COeTUHEHUSIMU CEPhI
BrrauciieHus: Macchl IPOAYKTa PEaKIUU 1O

53 M3BECTHOM MaccoBoM (00BbEMHOI) 0I1e
(%) ero BbIXOZa OT TEOPETUUYECKU
BO3MOYKHOT'O
Brruucnenust maccoBoit (00bEMHOM) 10511

54 (%) BBIXOJA MPOYKTA PEAKIUH I10
M3BECTHOM Macce (00BhEMY) HCXOTHOTO
BEIIECTBA U MPOIYKTa PeaKluu

55 OO6mrast XxapakTeprcTrKa 3JIEMEHTOB VA -
TPYIIIIBI

56 A30T, pacrpocTpaHeHHEe B IPUPOE,
¢bu3nvecKre 1 XUMHYECKIE CBOMCTBA

57 AmMmMuak, ero (pu3NUecKue U XUMUYECKUE
CBOMCTBA

58 Conu aMmmoHUsA
IIpakTuyeckas pabora Ne 5 o Teme

59 "IlonyyeHne aMmmMuaKka, U3y4eHHUe ero
CBOMCTB"

60 Oxcwuel azota (I, IL 111, IV, V)




61

62

AsoTucTas kuciiora. A30THas KMCIIOTa

[IpombILITIEHHOE ITOTYyYE€HHUE a30THOM
KHUCJIOTBI

63

64

65

Hurpatel u HUTpUTBEL. XMMHUYECKOE
3arps3HEHUE OKPY)KAIOIIEH cpelibl
COCMHEHUSIMH a30Ta

docdop, amToTpoIHbIe MOIU(PUKAIUN
docdopa

Oxcunsl hocdopa (111, V) u pochopnas
KHCIIOTa

66

[TonsiTve 0 MUHEPAIBHBIX YIOOPEHUSX.
3arpsi3HeHue NPUPOJHBIX BOJJOEMOB
COEIMHEHUSIMU a30Ta U Gocdopa

67

68

69

VYrnepos, ero antoTponHbIe MOAUPUKALIUN
U CBOWCTBA

Oxcunsl yriaepona, ux Gpusnveckue u
XUMHUYECKHE CBOMCTBA. DKOIOTUYECKUE
MPOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV)

[MpakTuueckue padoTel Ne 6 o Teme
"[Tonyuenue okcuaa yraepoaa (IV) u
M3y4YEeHUE ero CBOMCTB"

70

71

VYroapHas KUCIIOTa U €€ coJIn
[TepBoHayanbHbBIE MOHATHUS 00
OPraHMYEeCKHUX BEIIECTBAX KaK O
COCMHEHHMSX YIJIepo/ia

72

IIpupoaHBIE ICTOYHUKH YIJIEBOJOPOJAOB U
UX POJIb B OBITY ¥ IPOMBIIIUIEHHOCTH




73

74

[TonsiTrie 0 OMONIOrMYECKU BaXKHBIX
OpPraHUYECKUX BELIECTBAX — KHUPAX,
Oenkax M yrieBoaax

Kpemnnii, ero ¢puznueckre 1 XUMUUYECKHE
CBOICTBA

75

Oxkcua kpemuus (IV), kpemHueBas
KHCJIOTA, CHJIMKATHI

76

77

78

79

bop. bopHas kucnora

[IpakTuueckas pabora No7. Pemienue
SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME
«BaxHeinme HemeTauIbl U UX
COEJIMHEHU S

Brruucnenust maccel (00b€Ma; H.Y.)
MPOJIYKTa Peaklny 1o JaHHOW Macce
(00BEMY) HCXOTHOTO BEILIECTBA,
COJIepKallero ONpeaeIEéHHYI0 MaCCOBYIO
JIOJIKO TIpUMeECEN

KonTponbnas padora Ne 3 o teme
«BaxkHeime HeMeTauIbl U UX
COCUHEHUS»

80

OO6mrast XxapakTepruCTUKa XUMUIECKHIX
SIIEMEHTOB — METAJJIOB Ha OCHOBAaHUH HUX
mosioxkerus B I[ICX0O JI.1. Menaeneera

81

82

Mertannst A- u b-rpynn

Mertannndeckast CBsI3b U METAJUINUECKAS
KpUCTAJIIINYECKasl pelI€Tka. 3aBUCUMOCTh
($U3NIECKUX CBOMCTB METAJIIOB OT
CTPOEHMS KPUCTAJUIOB




83 O01mme XMMAYECKUE CBOMCTBA METAJLIOB

24 OO0mmue crocoObl MOTYyYeHUS] METAIUIOB,
MeTtamuryprusi. CriiaBsl
DIEKTPOJIN3 PACIIaBOB U PACTBOPOB COJICH

85 KaK OJIMH M3 CIIOCOOOB MOTY4YEHUS
METaJIJIOB

26 Brruncnenus mo ypaBHEHUSIM 3JIEKTPOIIU3a
pacruiaBoB ¥ pacTBOPOB BEIIECTB

87 ITonsiTHE O KOPPO3UU METAIIIIOB
Brrunciienust coctaBa cmecei ¢

88 HCII0JIb30BAHUEM PELICHUS CUCTEM
YpaBHEHUI

29 Pa3znuyHbie TUIBI BEIUMCICHUH 10
yYpaBHEHUSM XUMHUECKUX peaKInui

90 Meramnsl A-rpynn. llenounbie MeTanibl

91 Haxoxnaenue B nmpupoae. CoiicTBa
IIEJIOYHBIX METAJJIOB

92 OKcuIbl ¥ TUIPOKCHIBI HATPHS U KalTus

93 [llenoyHO3eMENbHBIC METAIIBI

94 Baxxneiine coeTMHESHUS KaJIbITHS,
CBOMCTBa, IPUMEHEHNUE

95 JKécTkoCTh BOBI U CIOCOOEI €€
YCTpaHEHHUS
[IpakTnueckast pabora Ne 8 o Teme

96 "XKEcTKOCTh BOABLI U METOMBI €€
ycTpaHeHus"

97 AnroMuHUN




AMdoTepHbIE CBOMCTBA OKCHIA U

o8 TUAPOKCH]IA ATFOMUHUS

99 OO6mas xapakTepucTiKa METaJIIOB b-
rpymi (MoOOYHBIX TTOATPYIIIT)

100 [lepBoHavasibHBIC IPEACTABICHUS O
KOMILIEKCHBIX COCTMHEHUSIX

101 Mensb u cepebpo

102 [IpencraBnenus 00 aMMHaYHBIX
KOMIUIEKcax cepedpa u Meau

103 Hunx

104 AMdoTepHbIe CBOMCTBA OKCHIA U
THIPOKCH/IA IUHKA

105 XKeneso

106 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u
xenesa (I11)

107 UyryH u cTanp — CILIaBHI XKelle3a
[IpakTnueckas padora Ne 9. Pemenue

108 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«BaxxHenme MeTaIbl U UX COCMHEHUS
Brruucnenus cocraBa cmecei ¢

109 WCIIOIb30BAHUEM PELICHUSI CUCTEM
YpaBHEHUI

110 PaznuuHble TUIIBI BBIYUCIEHUH MO
ypaBHEHUSIM XUMHUYECKUX PeaKInui

11 Kontponbnas padota Ne 4 o teme
«BaxHennme MeTauibl 1 UX COSAUHEHUS»

112 be3omnacHoe ucnonb30BaHUE BELIECTB U

XUMHUYECKHUX PEaKIUii B OBITY




113

114

HoBbie MaTepuanbl 1 TEXHOJOTUH.
[TpuHIUIIBI «3ENEHON XUMUM

XuUMUA U 370pOBbE

115

116

117

118

XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH
cpenbl. [lonsTue o mpeaenbHO JOMYCTUMOM
koHuentpanuu Bemects (I11K)
DKOJIOTHYECKHUE TIPOOIIEMBI, CBSI3aHHBIC C
COCJIMHEHUSIMU yTJIepoa, a30Ta, CEephI,
TSDKENBIX MeTAJIOB. POl XUMUM B
PEIICHNUHN YKOJIOTHYECKUX MPOOIIeM

[Tepnonnueckuii 3akoH u [lepuoanueckas
CHCTEMA XMMHYECKHUX DIIEMEHTOB B CBETE
TEOPHUH CTPOEHHUS aToMa
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB

XUMHYECKHX DJIEMEHTOB U UX COCIMHEHUN
B IIEpUOJIaX U rPpyMImax

119

CrpoeHue BeliecTa B TBEPIOM, KUIKOM U
ra3000pa3HOM COCTOSIHUU. Bub
XUMHUYECKOH CBSI3U

120

121

Knaccudukamnms XuMuaeckux peakiui mo
Pa3IMYHBIM TPU3HAKAM

[Iporno3upoBanue BO3MOKHOCTH
MPOTEKaHUsl XUMUYECKHUX MPEBPALLCHUH B
Pa3IMYHBIX YCIOBHUSAX Ha OCHOBE
MPEICTABICHUN XUMHUYECKON KUHETUKHU U
TEPMOJIMHAMUKH.

122

XUMHUYECKUE PEAKIIMU B paCTBOPAX.
I'mpponus conen




CBoiicTBa KMCJIOT, OCHOBAaHHHU M COJICH B

123 CBETE MpeICTaBIeHUN 00 1
ANEKTPOIIUTUYECKON TUCCOLUALIUU

124 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE |
peaxkuuu. JNeKTPOIIn3.
[TpakTuueckas padora Ne 10. Pemienue

125 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1 1
«XUMHUYECKUE PEAKITII
[IpakTuueckas padora Ne 11. Pemenue

126 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1
«MeTtanbl, HeMeTaJlJIbl U UX COEIUHEHUS»

127 PesepBHbIil ypok 1

128 Pe3epBHbIit ypok 1

129 PesepBHbIit ypok 1

130 PesepBHbIil ypok 1

131 Pe3epBHbIit ypok 1

132 PesepBHbIit ypok 1

133 PesepBHbIil ypok 1

134 PezepBHbIit ypok 1

135 Pe3epBHbIil ypok 1

136 PesepBHBIit ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 1

[TPO'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kona .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUA
pe3yjabTara
1 ITo Teme: «IlepBOHaYanbHbIE XUMHYECKUE TOHSITUSD)
pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX TIOHSATHI: aToM, MOJEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIECTBO, CIIOXKHOE BEIIEeCTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
1.1 MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJIAPHBIA 00BEM,
XUMHUYECKasl pPeaklus, KIACCU(PUKALUS PEaKIUi: PEaKIMH COCAMHCHUS,
pCaKIUU PaA3NIOKEHUsS, PEAKIIUU 3aMCIICHUsS, PEaKIMu OOMEHA, 3K30- U
OHJIOTEPMHUUYECKUE PpEaKIMH, TEeTuIoBOM J(P(dEeKT peakuu, pacTBop,
MaccoBasi 10Jis BetlecTBa (MIPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE
12 WJUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHATHH U
' MPUMEHSATH 3TU TTOHATHUS TTPU ONMHUCAHUH BEIIECTB M MX MPEBPAIICHUIN
13 MCIOJIb30BaTh XMMHUECKYI0 CHMBOJIMKY ISl COCTaBJIeHHs ()OpMYIT BEUIECTB
’ Y YPAaBHEHUN XUMUUYECKUX PEAKLIMI
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHMsSI MAacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTapO
1.5 OTPENIETSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIacCU(PUIIUPOBATh XUMHUYECKHE peakuud (M0 YHCIy H  COCTaBy
’ Y4aCTBYIOIINX B PEAKIUH BEIIECTB, MO TEIIOBOMY A (heKTy)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChI BEIIECTB
13 BBIUMCIISATH MAaCCOBYIO JIOMIO XHUMHUYECKOTO »diieMeHTa 1o (opmyre
' COEINHEHNH,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAy4YHBbIE METOIbl TIO3HAHHWS — HaONIOJCHNUE,
' U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEeaJIbHbII U MBICIIEHHBIH )
2 ITo Teme: «BaxHelme NpeICTaBUTENI HEOPTaHUYECKUX BEILIECTBY
21 PacKpbhIBaTh CMBICIT OCHOBHBIX XHMHYECKHUX TIOHSITHH: OKCHJ, KHUCIIOTAa,
' OCHOBAHHE, COJIb
29 ONpeNeNsTh MNPUHAMJICKHOCTh BEIIECTB K  ONPENeIEHHOMY  Kiaccy
’ COCIMHEHHH 10 hopMyIIam
2.3 KJIacCU(PUITMPOBATh HEOPTAHMYECKHUE BEIIECCTBA
54 XapaKTepU30BaTh (OMHUCHIBATh) OOIME XMMHYECKHE CBONCTBA BEIECTB

Pa3IMYHBIX KJIACcCOB, MOATBEPKIasi OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX




YPAaBHEHU COOTBETCTBYIOLIUX XUMHUUECKUX PEAKLIUU

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IIPOTCKAHHUs XMMHYECKUX IIPEBpAIlCHU B
Pa3JINYHBIX YCIOBUSIX

CJIeIOBaTh IPaBHUJIaM IOJIb30BAHMS XUMUYECKOM MOCy10i U 1a00paTOpHBIM
o0opynoBaHueM, a Takke ImpaBWjiaM OOpallleHHus C BelleCTBaMH B
COOTBETCTBUU C HUHCTPYKUUSMHU [0 BBINOJHEHHUIO J1a0OpAaTOPHBIX
XUMHYECKUX OTBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bogoposa M KHCIOpPOJA), NMPUTOTOBIECHUIO PACTBOPOB C ONPEAEIEHHOM
MacCOBOM JI0JIEM pPacTBOPEHHOIO BEILECTBA, IJIAHUPOBATh U IPOBOJUTH
XUMHYECKHE HKCIEPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB MIETIOYEH U
KHUCIIOT C MIOMOIIBI0 HHIUKATOPOB (TakMyc, heHondTanent, METHIOPaHK U

Apyrue)

2.7

3.1

32

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKIuu

ITo teme: «llepuoamyeckuii 3akoH u Ilepuoauueckas cucteMa XUMHYECKUX
sanementoB J[. M. MenneneeBa. CTpoeHue aTOMOB. XHMHYECKasl CBS3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX TTOHATHH: AApo  aroma,
3J'IeKTp0HHBII71 clIou aToMa, aTOMHasit Op6I/ITaJ'IB, paanyc aTtoMa, XUMHUYICCKaA
CBA3b, noJrsipHad u HEMOoJsIpHAad KOBaJICHTHAasA CBA3b,
QJICKTPOOTPULATCIIbBHOCTL, HOHHAas CBA3b, MOH, KATHOH, aHHWOH, CTCIICHbL
OKHCJICHHUA

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

33

ONMCHIBaTh M XapakTepu3oBaTb TaOianuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHYECKHMX JJIEMEHTOB: pa3iInyaTh IOHATUSA  «TJaBHAs
noarpynna (Arpymnmna)» u «no6ouynas noarpymnmna (brpynmna)y, «manbie» u
«0oJBIINEY TIEPUOJIbI

34

3.5

3.6

packpbeiBaTh  cmblici  Ilepumonmueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHE IEPUOANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX AJIEMEHTOB OT UX MOJI0KeHMs B [lepronnueckoi cucreme

COOTHOCHTH 0003HaueHUsI, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrtemMa XuMHueckux oauieMeHToB JI.MI. MeHneneeBa» ¢ 4HCIOBBIMHU
XapaKTepUCTHKaMH CTPOEHHUS aTOMOB XMMMUYECKHX JJIEMEHTOB (COCTaB U
3apsn  sapa, oOIlee YuCIIO IEKTPOHOBHM  pacHpeielieHHe HX 10
AIIEKTPOHHBIM CJIOSIM)

ONpeaACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCINHCHHUAX

3.7

ONpeAensaTh BHJ XHUMHYECKOM CBsi3M (KOBaJeHTHAasT M HMOHHAas)B
HEOPraHMYECKUX COCAMHEHUIX

9 KIIACC




Kon
NpoBepsieMOro
pe3yabTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

pacKpbpIBaTh  CMBICI  OCHOBHBIX  XMMHYECKUX IOHATHI:  pacTBOD,
AIEKTPOJUTHI, HEATIEKTPOIUTHI, JIEKTPOJIUTHYECKAS JUCCOLUUALIMNS, PEAKIIUU
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMbIEe U
HEOOpaTUMbIE PEaKUUH, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHNS,
aM(pOTEpHOCTh, XUMHYECKAas CBSI3b (KOBAJICHTHAS, HOHHAS, METAJUTHYECKAs),
KpUCTAJUITMYECKas PelI€TKa, CIUIaBbl, CKOPOCTh XUMUYECKOU PeakLuu

1.2

1.3

1.4

HIUIIOCTPUPOBATL B3aUMOCBSA3b  OCHOBHBIX XHMMHUYCCKHX MOHATHH U
MMPUMCHATDH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

COCTAaBJIATh ~ yPaBHEHHS  AJICKTPOJUTUYCCKOH  JIUCCOLMAIMHM  KHCJIOT,
IeJI0Yel U COJICH, TOJHBIC M COKPANIEHHBIC YPAaBHEHHs PEaKIHii HOHHOTO
oOMmeHa

PaCKpbIBATb CYHIHOCTDb OKHUCINUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA IJICKTPOHHOI'O 0ajaHca 3THUX peaxunﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKOMN pEeaKIuu

IIo Temam: «HeMeramnel W HX coeauHEHUS» MU «MeTalllbl U HX
COCOAUHCHUSA

XapaKTepU30BaTh (OIMUCHIBATh) OOIME M CHenu(PUUIeCKue XUMHUYECKUE
CBOMCTBAa TMPOCTBIX M CIOXHBIX BEIIECTB, IMOATBEPXKAas OINUCAHUE
puMepamMu MOJIEKYJSIPHBIX M HWOHHBIX YPaBHEHHMM COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKni

22

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

2.3

24

2.5

MPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT HUX CTPOCHMS,
BO3MOXHOCTH TPOTEKAHUS XUMHYECKHX TMPEBPAMICHUNA B Pa3IMYHBIX
YCIIOBHSIX

CJIeZIOBaTh MPaBUJIaM I0JIb30BAaHUS XUMHUYECKOM MOCY0i U 1a00paTOpHBIM
o0opynoBaHHEM, a TakKe IMpaBujiaM oOOpalleHus C BeUIeCTBaMH B
COOTBETCTBUM C HHCTPYKIMSAMHU 1O  BBINOJHEHUIO J1abOpaTOPHBIX
XUMHYECKHX OIBITOB IO TIOJTYYCHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTIeKuciaoro ra3a)

MPOBOANTH PEAKIUU, MOATBEPKAAIONINE KAYEeCTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJOPUA-, OpPOMHUI, WOIMI,
kapOoHat, ¢ocdar, cuiamkar, cyabdpaT, THAPOKCUIUOHBI, KATHOHBI
aMMOHUS, WOHBI HW3YyYEHHBIX METaJUIOB, NPUCYTCTBYIOUIME B BOJTHBIX
pacTBOpax HEOPTaHUYECKUX BEUICCTB

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

pacKkpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnonsatui: IIJIK BemectBa;




KOpPPO3Hs METAJNIOB

3.2

MPUMEHSTh OCHOBHBIC OTEPAIlMU MBICIIUTEIBLHON JCITSIbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHUE, 00O0IICHHE, CUCTEMATHU3AIINIO, BBISBICHUE TTPUINHHO-
CJICJICTBEHHBIX CBS3€H — IJII U3YYCHUS CBOWCTB BEIIECTB M XUMHUYECKHX
peakiuii; eCTECTBEHHOHAyYHbIC METOJbI TIO3HAHHWS — HaOIIOJICHUE,
U3MEpPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICJIEHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon
1

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

1.2

[Ipenmer xumun. Ponp XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUcTeMe Hayk. Tena u
BelecTBa. Ou3nuecKknue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

Ilonsatue o MeTrodgax MO3HAHMUSA B XMMHM. UMCTBIE BEILECTBA M CMECH. Crioco051
PasacICHUsA cMmeceit

1.3

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

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass atoMHas Macca. OTHOCHTCIbHAs
MOJICKYJIsIpHAas Macca. MaccoBas 011 XHMHYSCKOIr0 3JIEMCHTA B COCAUHCHUU

KonnuectBo Bemecta. Mosib. MossipHast Macca. B3anmMocBsA3b KOJIMYECTBa, MAacChl U
qHuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacu€rel mo ¢opmynaM XHUMHUYECKUX
COCJIMHEHU

dusnueckue U XUMHUYECKHUE SBICHHUS. XUMHUYECKasi peakiusi U €€ Mpu3HaKku. 3aKOH
COXPaHEHHUS MACChl BEIIECTB. XUMUUeckue ypaBHeHus. Kinaccudukammss XuMuaeckux
peakuuii (CoOeAMHEeHUS, PA3I0KEHUSI, 3aMEIIIeHHs, 0OMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH, C MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOparieHus ¢ 1abopaTOpHbIM 000pYI0BAHUEM,
U3yuyeHHe U OmnMcaHue (U3NYECKUX CBOMCTB 0Opa3llOB HEOPraHWYECKHUX BEIIECTB,
HaOmoneHne (usnuyeckux (IUIaBJICHUE BOCKA, TasHHUE JIbJa, PAcTHUpaHHE caxapa B
CTyNKe, KWIEHHEe M KOHJCHCAllUsl BOJAbI) M XUMHUECKUX (FOpPEHHE CBEYH,
MIPOKaJIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJCHCTBUE Mela C KUCIIOTOH) SIBJICHUH,
HaONo/leHne W ONHCaHWE [MPHU3HAKOB MPOTEKaHWUsS XUMHUYECKHX  PEaKIuil
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEpPHOM KHUCIOTBI € XJOpPUIOM Oapus,
paznoxkenue tuapokcuna menu(ll) mpu HarpeBaHum, B3aMMOJEHCTBHE >Kele3a C
pactBopom comu menu(Il), m3yuenme crnocoOOB paszzeneHus cMeceil (C MOMOIIBIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, AUCTWUIALUSI,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHOW COJIM, HAONIOJICHHE U OMNHMCAaHUE pPe3yJbTaTOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE
MOJIENEN MOJEKYJ (ILIapOCTEPIKHEBBIX )

Baxnerime npencTaBuTeId HEOPraHUUECKUX BEILIECTB

2.1

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoaa B nmpupoje, pusndeckre 1 XuMU4eckue CBOICTBa (peakiuu
ropenus). Oxcuzsl. [Ipumenenne kucimopona. CrocoObl MONMYYEHHS KHCIOPOJa B
naboparopun M HpoMbllieHHOCTH. KpyroBopor kucinopoga B mpupone. O30H —




AJUTOTPOMHAS MOIUPHUKAIMS KUCIOPOAA
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TernoBoit 3GGEKT XMUMHUUECKONH PEaKIMU, TEPMOXUMHUYCCKHE YPaBHCHHUsS, JK30- U
IHJIOTEPMHUUYECKHE peaKiyu. TOIUIMBO: Yroiib W METaH. 3arpsi3HCHUE BO3IyXa,
yCHJICHUE MMAPHUKOBOTO 3 dekTa, pa3pynieHrne 030HOBOTO CIIOs

Bomopon — snmemeHT m mpocToe BemecTBo. HaxokaeHue Boaopoaa B IPHUPOJIE,
(bU3UYEeCKHe U XMMUYECKHE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI MoydeHus. KucioTer u
colit

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga xak pactBoputens. PactBopel. HaceleHHbie u
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTB BemecTB B Boje. MaccoBas 1ons
BELIECTBA B pacTBOpe. XUMHUYECKHE cBoWcTBa BoAbl. OcHOBaHusA. Posib pacTBOpoB B
IpUpPOAE M B JKU3HM ueioBeka. KpyroBopor Bojabl B mpupoje. 3arps3HEeHue
IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuaeHuit. Oxcuapl. Kiaccudukaius OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(pOTEepHBbIC) W HECOJIeoOpasyronue.
Homenkiatypa okcunoB. @u3nueckue 1 XUMUYECKHAE CBOMCTBA OKCUIO0B. [lomydeHue
OKCHJIOB

2.7

2.8

2.9

OcHoBanus. Kiaccudukanus ocHOBaHMIA: MIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBaHuil. PU3WYECKME W XHUMHUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHMI

Kucnotel. Knaccudukamuss xucnor. Homenknatypa kucnor. Pusnueckue u
XUMHUECKHEe cBoicTBa KucioT. Psaa axtuBHoctm wMeraianoB H.H. bekerona.
[TonydyeHnue KuCIoT
Comu. Howmenknatypa coneil. ®dusnueckue M XHUMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

2.11

I'enermueckas CBA3b MCXKIY KilaCCaMU HEOPTaHNUYCCKUX COC}II/IHGHI/Iﬁ

XUMUYECKUI SKCIIEPUMEHT: Ka4eCTBEHHOE OMNpE/ENIeHNe COIAEpKaHUsI KUCIOpoJa B
BO3/lyXe, MOJYYeHHEe, COOMpaHHe, PACIlO3HABAHUE M HM3YYCHHE CBOMCTB KHCIOPOA,
HaOIt0/IeHNEe B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BO3HUKHOBEHUS U
MpeKpalieHus: roperns (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB M OTHCaHHE
WX CBOWCTB, MOJydeHHE, COOMpaHNe, paclioO3HaBaHUE W U3y4eHHE CBOWCTB BOJOPOJA
(ropenue), B3ammojencTBue Boaopoma ¢ okcugoMm  memu(Il)  (Bo3MoxkHO
WCIIOIb30BaHNUE BUIEOMATEPHAIIOB), HAOI0IeHHe 00pa3IOB BEIIECTB KOJUYECTBOM |
MOJIb, HCCJIEJOBaHHE OCOOEHHOCTEW pACTBOPEHHsI BEIIECTB C  Pa3IHYHOU
pPacTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C OMpeNeIEHHOW MacCOBOW moiei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaUIaMU (HATPHEM U
KaJpllieM) (BO3MOXHO HCIOJIb30BAaHHE BHIEOMATEPHAIIOB), ONMPEICICHUE PACTBOPOB
KHCJIOT H TWIeJoYed C TIOMOUIbI0 HMHIUKATOPOB, HCCIIEOBaHUE 0O0pa3IoB
HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIIOJCHUE H3MEHEHUS OKPACKH
WH/IUKATOPOB B PAacTBOpaxX KHUCJIOT WM MIEJIOYeH, M3ydeHHE B3aUMOJICHCTBUS OKCHIA
menu(Il) ¢ pacTBOpoM CEpHOM KHCIOTHI, KHCIOT C METaUIaMH, pPEeaKIHi
HEeHTpaln3anuy, TIOJy4eHHEe HEPAaCTBOPUMBIX OCHOBAHHW, BBITECHEHHE OJHOTO




MeTajula JIPYyruM U3 pacTBOpPA COJIM, PEIICHHE SKCIEPUMEHTANIbHBIX 3a7ad MO TEeMe
«BaxHeinme Kj1acchl HEOPraHUYECKUX COCAUHECHUI

3.1

3.2
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3.5

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

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTne o rpymmax
CXOJHBIX JJIEMEHTOB (ILEJIOYHBbIE U IIEIOYHO3EMEIbHBIE METallbl, TaJIOreHBbI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpbIe O00pa3yloT aM(pOTEepHBIE OKCUABI |
TUJIPOKCH/IBI

[lepuonuueckuii 3akoH. Ilepuommueckass cucrema XuUMUYeckux sieMeHtoB JI.U.
MenpneneeBa. KoporkomepuoaHas W jaiuHHonepuonaHas ¢opmel Ileproaudeckoit
cucrembl xumuueckux adsemeHtoB .M. Menneneesa. Ilepuoasl u  rpymnmsl.
Du3NUECKUil CMBICI TOPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI 2JIEMEHTA

Ctpoenne atomoB. CoctaB aToMHbIX siaep. M3orombl. OnekTpoHsl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IEepBbIX 20 XMMUYECKUX dIeMeHTOB Ileproanueckoi
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTHKAa XHMHYECKOIO AJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Menzaeneena

3aKOHOMEPHOCTM  W3MEHEHHs  paguyca aTOMOB  XHMHUYECKHUX  DJIEMEHTOB,
METANIMYECKMX U HEMETAINIMYECKUX CBOMCTB IO IpyNIaM M IEepuojaM. 3HaueHue
ITepnonnueckoro 3akoHa u Ilepuoanyeckon CHCTEMBI XMMUYECKUX DJIEMEHTOB JUIS
pa3BuTusA Hayku U npakTtuku. .M. Mennenees — yd€HbIN U IpayKJaHUH

Xumuueckass  cBsa3b.  KoBaseHTHas — (MojsipHasl W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas CBA3b

3.6

3.7

Crenenb okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEILHEIC pC€aKkuunu. HpOHCCCLI
OKHCJICHUS U BOCCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH

XUMUYECKUH JKCIIEPUMEHT: H3ydeHHe 00pa3lloB BEUIECTB METAJIOB U HEMETAIJIOB,
B3aMMOJICHCTBUE TMAPOKCH]IA IMHKA C PACTBOPAMHU KHUCIOT U WIEJI0YE, MPOBEAECHUE
OMBITOB, WUIIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI
(ropeHue, peakiiu pa3oKeHUs, COCTUHECHHS )

9 KIIACC

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COAePKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepmoamyeckass cucrema xumMuueckux diemeHToB JI.H.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XAMHYECKHUX JIEMEHTOB IIEPBBIX TPEX NMEPUOIO0B, KAJIUS, KLU U UX COCIUHEHUN B
COOTBETCTBUHU C MOJIOKEHUEM JJIEMEHTOB B Ileproanyeckoi CUCTEME U CTPOEHHUEM
UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJbl XMMUYECKON CBS3U. THIBI KPUCTAUIMYECKUX PEIIETOK,




1.3

1.4

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM U BHJIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MeXIyHapoJHasi ¥ TpUBHAJIbHAs1). XMMHUYECKUE CBOMCTBA BEILIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKMX pEaKkIHUid MO pa3MYHBIM NpU3HAKaM ([0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKIIMH BEIIECTB, MO TeII0OBOMY 3 (heKTy, 0 U3MEHEHHUIO
CTENEeHEeW OKHUCIEHUS XMMHYECKHUX OJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajan3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKluu, TePMOXUMUYECKUE YpaBHEHUSI.
[TonsiTHE O CKOPOCTH XUMHYECKOW peaKII1

[lonsarne 00 oOpaTUMBIX W HEOOPATUMBIX XHMHYECKHX peakiusx. [lonsarue o
TOMOTEHHBIX M TE€TEPOTreHHBIX peakuuAx. IloHATHE O XMMUYECKOM pPaBHOBECUHU.
@DakToppl, BIHAKOLIIME HA CKOPOCTb XHMHMYECKOHM peakUUuu U II0JIOXKCHUE
XUMHUYECKOIO0 PaBHOBECHUS

1.5

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

1.6

Teopust 2NEKTPOIIUTUYECKOW JUCCOLMALMU. OIEKTPOJIUTHl U  HEDJIEKTPOJIMTHI.
Kartnonbl, aHunoHbl. MexaHuW3M JUCCOLMAlMU BEIIECTB C PA3JIMYHBIMU BHIIAMH
xuMuyeckon cBsizu. Crenenp auccouuanuu. CUIbHBIE W CJIA0BIE DJIEKTPOJIUTHI.
Peakuuu nonHOro o6MeHa. Y ciaoBUs MPOTEKaHUS peaklMii HOHHOTO OOMEHa, MOJIHbIE
Y COKpalll€HHbIE HOHHBIE YpaBHEHHU peakiuil. CBONCTBA KUCIOT, OCHOBAHMM U COJei
B CBETE MpPEACTaBICHUN 00 DSIEKTPOTUTHUECKON muccoruanuu. KadecTBeHHbIE
peakuuu Ha MOHBL. [IoHsATHE O THApOIN3E Coen

1.7

XHUMHUYECKUHN HKCIIEPUMEHT: 03HAKOMIICHHE ¢ MOJAEIIAMHU KPUCTANIMYECKUX PEIIETOK
HEOpPraHMYECKUX BEIECTB — METAJUIOB U HEMETAIJIOB (rpaduTa U aamasa), CI0KHBIX
BEIIECTB (XJIOpHAa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOMH
pEaKIMU OT BO3ACUCTBUS pa3IMYHbIX (DaKTOPOB; UCCIIEOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEILIECTB, MpOIecca AUCCOLUAIIMM KUCIOT, IeJouei U cojei (BO3MOXKHO
UCIIOJIb30BAaHUE BUAECOMATEPUAIOB); IPOBEJEHUE OIBITOB, WLIIOCTPUPYIOIINX
MpU3HAKW NMPOTEKaHUsl peaklnii HOHHOro oOMeHa (0Opa3oBaHME OcajllKa, BbIAEIECHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WILIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuidl (TOpeHHe, peaKkIuu pas3IoKEeHUs, COECIUHEHUS);
pacro3HaBaHHe€ HEOPraHMYECKHX BEIIECTB C MOMOIIBI0 KaueCTBEHHBIX pEaklMi Ha
VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a]a4

2.1

Hemeramie! 1 ux COCINHCHUA

OO0mast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CTtpoeHHMe W (QHU3UYECKUE CBOIMCTBA MPOCTHIX BEIIECTB —
raJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha NpUMEpe XJopa (B3aUMOJECHCTBUE C
MeTajlJlaMHM, HEMeTajulaMu, Iuenoudamu). XiopoBojgopoxa. ConsHas KHCIOTa,
XMMHYECKHUE CBOMCTBA, MTOJTYyUYECHHUE, TPUMEHEHUE. [[elicTBrE XJTopa U XJI0OpOBOIOPOIa
Ha OpraHu3M 4eoBeKa. BaxkHelre XJI0puasl U UX HAXO0XKACHUE B IPUPOAE

2.2

OO6mas xapakTepuctuka 31eMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHHUS aTOMOB,




XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHBIE MOAU(GUKALMU KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpOeHHUE, (PU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUIO0B. CepHasl KUCIoTa,
dbusnyeckue U XMMHYECKHe CBOWCTBa (00IIMEe Kak MpeICcTaBUTENs Kiacca KHUCIOT U
cneunduyeckre). XUMHUECKUE PEaKIHMH, JIeKAIIUe B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayuyeHuss cepHoil Kuciotrel. Ilpumenenume. Conm CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdaT-uoH. HaxoxxneHue cepsl U €€ COCNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COEAMHEHUSIMH CEpPbI
(KUCTIOTHBIE ~ JIOKJIM, 3arpsA3HEHUME BO3JAyXa U  BOJOEMOB), CHOCOOBI  €ro
MpeA0TBpPALLEHUS

2.3

24

2.5

OOmast xapakrepucTuka 351eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHBIE CTENIEHH OKUCIICHUs. A30T, paclpoCTpaHEeHHE B PUPOAE, PU3NIECKUE
U xummuueckue cpoiictsa. Kpyrosopot azora B npupojae. AMMHaK, ero GU3n4eckue u
XMMHUYECKHE CBOMCTBA, MosyuyeHue u npuMeHenue. Conu aMMOHMS, UX (pU3NYECKUE U
XMMHUYECKHE CBOWCTBa, NMpuMeHeHHe. KauecTBeHHas peakuus Ha HMOHBI aMMOHHUS.
A30THas KUCIOTa, €€ MmojaydeHue, pU3nuecKue U XUMUYECKHUe CBOMCTBaA (00Iue Kak
IpeJCTaBUTeNsd Kiacca KHUCIOT M crneuupuyeckue). lMcrnonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEpAIbHBIX yH0OpeHui. XUMHUYEecKoe 3arps3HEeHue
OKpYXarollled cpeabl COEAUHEHMSIMM a30Ta (KUCJIOTHBIE JIOKIHU, 3arpsi3HEHUe
BO3/yXa, I0YBbI U BOJOEMOB)

®ocdop, amnorponHsle Moaupukanuu ¢dochopa, QUINUECKHE U XUMHUECKUE
cBoiictBa. Okcun docdopa(V) u dochopnas kucinora, GusnUecKkue U XUMUUYECKUE
cBoiicTBa, monyuyeHue. Vcronb3oBanue (ocdaroB B KayecTBe MHUHEPAIbHBIX
ynoopeHuit

OObmas xapaktepuctuka 31eMeHToB [VA-rpymnmbsl. OcOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTEMEHW OKHUCIEHHUs. YIJIepoA, aUIOTPONHbIE MOIU(PUKAIIH,
pacrpocTpaHeHHe B INpHpoJe, (U3NYeCKHe M XMMUYECKHE CBOMCTBA. AncopOuus.
KpyroBoport yriepoaa B npupoe. OKCuabl yriepoaa, ux pu3andeckue u XUMHIECKUE
CBOWCTBa, [eHCTBHE Ha JKWUBBIE OPraHW3MBI, IIOJNydYeHHE W TpPUMEHECHHE.
DKojoruyeckue mpoOsieMbl, CBsi3aHHble ¢ okcugoM yriepona(lV); rumoresa
r100aTBbHOTO MOTEIJICHUST KIIMMaTa; MapHUKOBBIN 3 dekT. YroapHas KuciaoTa u eé
comu, WX (U3NYECKHE M XHMHYECKHE CBOWCTBA, TOIY4YCHHE W TIPUMEHEHHE.
KayectBenHast peakuus Ha KapOOHaT-MOHBL Mcmonb3oBaHHE KapOOHATOB B OBITY,
MeUIUHE, TPOMBIIIICHHOCTH U CETTbCKOM XO03HCTBE

2.6

[lepBoHavanbHble TOHATHS 00 OpPraHWYECKUX BEIIECTBAX KaK O COEAMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJIEH, ATaHOJ, TJUMIEPUH, YKCYCHasl KHUCIIOTa).
Ux cocraB u xumuueckoe crpoenue. [lonsaTue o GMONIOrUYECKH BaXKHBIX BELIECTBAX:
XKHUpax, OeJKax, yriieBojiax — ¥ UX POJId B )KU3HU 4eJloBeKka. MarepuaabHOE eTUHCTBO
OpPraHMYECKUX M HEOPTraHUYECKUX COECAUHEHUN

2.7

Kpemunii, ero ¢usznueckue ¥ XWMHUYECKHE CBOMCTBA, MOJy4YE€HHWE W TPUMCHCHHE.
Coenunenus kpemMHus B ipupoje. O6mue npencraBienus o0 okcuae kpemuusa(I1V) u
erMHHeBOﬁ KHCIIOTE. CI/IJ'II/IKaTI:I, X HCIOJb30BaHHUEC B GBITy, MCAUIIUHC,




MPOMBINIJICHHOCTH. BakHEHIne CTPOUTENbHBIE MaTepHallbl: KepamHKa, CTEKIIO,
IIEMEHT, OeToH, kene300eToH. [IpoGmembl  G€30MacCHOTO  MCIOJIB30BAHUSA
CTPOUTEIIHBIX MAaTEPHUAJIOB B IIOBCEAHEBHOMN KH3HU

2.8

XUMHUYECKUH HKCIIEPUMEHT: U3y4eHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISHOM KHCJIOTHI, TIPOBEJACHHE KAYEeCTBEHHBIX pEaKIWid Ha XJIOPHI-UOHBI U
HAOJIIO/IEHUE TPHU3HAKOB HMX TMPOTEKAHMS, OIMBITHI, OTpakaromme (Qpundeckue u
XUMHYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHMH (BO3MOXXHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJOPUAOB (TaJOTCHHJIOB);
O3HaKOMJIEHHE ¢ o0Opa3uamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHUalIOB); HaOIOJEeHUE Mpolecca OOyriIuBaHHUS caxapa MoJ JeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCJIOThI; M3YYEHHE  XHUMHYECKHX  CBOWCTB
pa30aBIeHHON CEpHON KHUCIOTHI, MPOBEJACHNE KAaUYECTBEHHOW peakiHuy Ha cyiabgar-
WOH W HaONIOJCHHWE MpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (U3UYSCKUMHU
cBoiicTBamMH a30Ta, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEPHAIOB), OoOpa3lamMu a30THBIX U (HOCHOPHBIX YAOOpEHUM; MOIydeHUE,
coOupaHue, pacro3HaBaHHE ¢ HM3yUYEHHUE CBOICTB aMMHaKa; IPOBEJICHUE
KaueCTBEHHBIX peaklUid Ha MOH aMMOHHUA U (ocdaT-uOH U U3ydeHUE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4eHUe Mojieseit
KPUCTAJUTMYECKUX pemeEéToK anMasza, rpadura, ¢QyiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  aCcOpOIMA  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM TPOTHBOTA3a; IOIyYEeHHE, COOMpaHHWe, paclO3HaBaHUE W H3YYCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX pEaKIWii Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOTYKIIHEH
CHWJIMKAaTHOW TPOMBIIUICHHOCTH; pEIIEHHE SKCIePUMEHTANBHBIX 3a/ad 10 TeMe
«Baxxnelme HeMeTalIbl U UX COSAMHEHUS

3.1

3.2
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Mertamisl 1 uX COCIMHCHUA

OOmast XapakTepUCTHKa XUMHUYECKHX 3JEMEHTOB — METAJZIOB Ha OCHOBAaHMM MX
nonoxkenus B [lepuonnueckoit cucreme xumudeckux 3nnementoB .M. MenneneeBa u
cTpoeHust atomoB. CTpoeHHe MeTauioB. Merayuinyeckasi CBS3b U MeTaTndyecKas
KPUCTAJUIMYECKas PEMIETKA. DIEKTPOXUMHAYECKHM psAJT HAIPSKEHUN METAJIOB

dusnueckue W XUMHUYECKHE CcBoiicTBa MeramioB. OOmme crnocoObl MOTy4eHUs
MeTauioB. IloHsATHE O KOPPO3UM METaIOB, OCHOBHBIE CIOCOOBI 3aIlUTHl HUX OT
Koppo3uu. CruiaBbl (CTajib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH

[Ilenouynsle MeTauibl: noJokeHHMe B [lepuoaudeckoll CHUCTEME XMMHUYECKHUX
aneMeHToB JI.VMI. MeHneneeBa; CTpOEHHME HX aTOMOB; HaX0XJIEHUE B IPHUPOJE.
®uznyeckue U XMMUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKcuael U
THJIPOKCUIBI HATPUA U Kauus. [I[puMeHeHne MenouHbIX METaJUIOB M UX COeIMHEHUN
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[[lenoyHo3eMeENbHBIE METAJUIBI MAarHUd M KaJbLUi: NOJIO)KEHHE B llepmogmyeckoi
cucremMe xumuueckux onemeHToB J[.M. MenneneeBa; cTpoeHHE HX aTOMOB;
HaxOoXJeHue B npuponae. PU3NuecKue U XUMMUYECKUE CBOMCTBA MATHHUS M KaJbLUs.
Baxueiiine coequHeHust Kaiablusa (OKCHI, THAPOKCHUI, coin). KECTKOCTh BOABI U




CHOCOO0BI €€ yCTpaHEeHus

3.5

3.6

3.7

Anmomunuii: onoxkenue B Ilepuoanueckoit cucreme xummdeckux snemeHtoB [I.M.
MenieneeBa; CTpo€HUE aTOMa; HaxOXJIeHue B pupojae. Puznueckue U XMMHUIYECKUe
CBOICTBa amoMuHUsA. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCHIA ATFOMUHUS

Kenezo: mnonoxenue B Ilepuommueckoil cucreme xumudeckux snemeHtoB JI.U.
MeneneeBa; CTpO€HUE aTOMa; HaXOXKJEeHUE B npupoae. Guznueckre 1 XUMHUYECKUE
cBoricTBa xene3a. Oxcuasl, rugpokcuasl u conu xenesa(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U IIOJIyYEHUE

XUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajUIOB M CIUIABOB, MX
(Gu3n4eCcKUMU CBOWCTBAMM; U3yYCHHE PE3yJbTATOB KOPPO3UU METAIUIOB (BO3MOXKHO
UCIIO0JIb30BaHUE BUIEOMATEPUAIIOB), 0COOEHHOCTEH B3aUMOACHCTBUS OKCHA KaJIbIUs
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BaHUE BUIAECOMATEPHUAJIOB); HCCIIEJOBAHUE
CBOMCTB >KECTKOWM BOJIbI; TpOIIECCAa TOPEHHs jKejie3a B KHUCIOpoJe (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAHNS KaUYECTBEHHbIX peaKluil
Ha MOHBI (MarHus, Kajablus, alloMUHUS, LuHKa, *kene3a(ll) u xenesa(lll), meau(Il);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPHsl, Kalus
U Kanblus (BO3MOXKHO  MCIOJIB30BaHUE  BHUJIEOMATEPUANIOB);  MCCJIEIOBAHUE
aM(pOTEpHBIX CBOICTB THUIPOKCHAA ATIOMHHMA M TUIPOKCUAA LMHKA; peIIeHUe
9KCHEPUMEHTAJIbHBIX 3ajiay 10 TeMe «BaxxHel1e MeTauibl U UX COeUHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXarolas cpeia

Hosble maTepuainsl 1 TeXHOIOrMU. BemecTsa U Marepuaisl B IIOBCEAHEBHON JKU3HU
4yeJoBeKa. XMMHUs U 30pOoBbe. be3onacHoe MCHOb30BaHUE BEIIECTB U XMMHUUYECKHUX
peakuuii B ObITy. [lepBast moMoIb pU XMMHUYECKUX 0KOTaX U OTPaBICHMSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH
cpeasl IIJIK. Ponp xumuM B pemieHUM SKoJorudeckux mpobsem. IIpupoansie
UCTOYHUKU YIJIEBOJIOPOJIOB (yrojib, HPUPOAHBIM ra3, HepThb), NPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

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




IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

1

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

[Ipencrapnenue:

1.1

O TIO03HABAEMOCTH SIBIICHHUH MOPUPOJIBI, IOHUMAaHHE OOBEKTHBHOM
3HAYMMOCTH OCHOB XHMHYECKOH HAayKH Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIeld KyJabTypbl U MPAKTUYECKOU
JIeSITEJIbHOCTH YeJIOBEKa B YCIIOBUSAX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MeECTa XMMUU CPEIU IPYIUX €CTECTBEHHBIX HAYK

1.2

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

1.3

0 cdepax mnpodeccHoHAILHON CSITENLHOCTH, CBSI3aHHBIX C XUMHUCH U
COBpPEMECHHBIMHA TEXHOJIOIUAMU, OCHOBAHHBIMHA Ha JOCTUXKCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJHUT OOYYaIOLIMMCSI pacCMaTpUBaTh XUMHIO
Kak chepy cBoeil Oyaymiel mpopecCHOHAIBHONU NEATEIbHOCTH M CHENaTh
OCO3HAHHBIN BBIOOp XMMHH KakK MpOoUIBHOTO MpeaMeTa Mpu Mepexoie Ha
YPOBEHb CpeHero o011ero o0pa3oBaHUs

2.1

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

BAKHEUILINE XUMUYECKHE TTOHATHUS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOJHAs
CMeCh, OTHOCHTEJIBHBIE ATOMHAsi W MOJICKYJSpHAs MAacChl, KOJHYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSIPHBIA OOBEM, OKCHJ, KHUCIIOTa,
OCHOBaHUE, COJb (CPEIHssI), XUMUYECKass PEaKIHs, peaKIuu COCIUHCHHUS,
peaKIMy Pa3oKEeHUsI, PEAKIIMU 3aMEIIeHUs, PEeaKIui OOMEHa, TEeIIOBOM
ekt peakiuu, dK30- U IHIOTSPMUUYECKUE PEAKIUH, PACTBOpP, MacCOBas
JIOJISI XMMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MAacCOBast J10Js1 U IPOLIEHTHAS
KOHIIGHTpallMs BEIECTBA B PAcTBOpE, SAPO aToMa, SJIEKTPOHHBIA CIOU
aToMa, aTOMHas oOpOWTadb, paguyc aroMma, BaJIGHTHOCTb, CTENEHb
OKHCJICHUS, XHUMHYECKasi CBS3b, JJEKTPOOTPUIIATEIBLHOCTh, TOJSpHAS H
HEMOJISIPHAST KOBAJIEHTHAsl CBS3b, MOHHAS CBsI3b, METAJUIMYECKAs CBS3b,
KpUCTaJIMUecKass ~ pemérka  (aToMHasi, HWOHHAs,  MeTaJuInyeckKas,
MOJIEKYJISIpHAsi), HOH, KAaTHOH, AaHWOH, OJJIEKTPOJUT U HEIJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAasT  AMCCOLMAIMS,  peakud  HOHHOro  OOMeHa,
OKUCITUTEIbHO-BOCCTAHOBUTELHBIE peakuuu, OKUCITUTENh u
BOCCTAHOBUTEJb, OKUCIEHUE U BOCCTAHOBJICHHE, DJIEKTPOIN3, XUMUUYECKOE




paBHOBecHe, 00paTUMbIe U HEOOpaTHMbIE PEaKIMH, CKOPOCTh XMMUYECKOM
peaxuuu, katanuzarop, [1IK, koppo3ust MmeTanios, crijiaBsl
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2.3

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

TEOPUH XHAMUH: ATOMHO-MOJIEKYIISIpHAs Teopus, TEOpHsI
ANEKTPOJIUTHUECKON JUCCOIHAIIIHI

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

3.1

YMEHME IMPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM 4MCJI€ MUHEpaJbHblE yIOOpEHHUS, METaJlyIbl M CIUIaBbl, HPOJIYKTHI
nepepaboTKU NMPUPOAHBIX UCTOYHUKOB YIJIEBOAOPOJOB (YIS, IPUPOJHOIO
raza, He)TH) B OBITY, CEIbCKOM XO3HCTBE, HAa MMPOU3BOACTBE U MMOHUMaHUE
3HA4YEHUsl JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIMSHUE BELIECTB U XUMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATH XUMUUECKHUE 3HAHUS CO 3HAHUSMU JAPYTUX YUeOHBIX
IIPEAMETOB
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HaJIMYME OMNbITa padOThl C pa3IMYHBIMU HMCTOYHMKAMHM HH(OpMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-NIOMYJspHas  JUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
MNPEBpAlICHUAX U MPAKTUYCCKOM IPHUMCEHCHUU U YMCHUC HCIIOJIB30BATH ec
AJI pCHICHU A y‘{e6HO-HO3HaBaTCHLHLIX 3agaq

Biianenne ocHoBaMU ITOHATUHHOIO ammapara ¥ CUMBOJIMYECKOTO S3bIKa
XUMHH JJI1 COCTaBJieHHs (OpMYyJl HEOPraHWYECKUX BEIIECTB, ypaBHEHUN
XUMHUYECKUX peakinii; ocHoBamMu xumudeckoi HomeHknatypsl (IUPAC u
TPUBHAJIBHOIN)

YMeHne o0bsICHATD CBSI3b MOJI0KEHUS d7eMeHTa B [lepuoanueckoii cucreme
C YHCIOBBIMH  XAapAKTEPUCTHUKAMH CTPOEHUS ATOMOB XUMHUUYECKUX
AIIEMEHTOB (COCTaB W 3apsn  s1apa, oO0Ilee YHCIO DIIEKTPOHOB),
pacrpeeIeHueM DJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLH

[IpencraBienue 0 NEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XHUMHUYECKUX
AIIEMEHTOB (paguyc aToMa, dJIEKTPOOTPUIIATENIEHOCTh), TPOCTBHIX U
CJIOKHBIX BEIIECTB OT MOJIOKEHU 31eMeHTOB B [lepuonnueckoii cucreme (B
MajblX MEPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aToMa

YMeHue kraccupuimpoBarh:

7.1

XUMHNYCCKHUE 3JICMCHTBI

7.2

HCOPTraHU4YCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaAKIIUN




YMeHue onpeneirh:

8.1 BaJICHTHOCTh ¥ CTETICHb OKUCJICHUSI XMMHUYECKUX 3JIEMEHTOB, 3apsJl HOHA
8.2 BUJI XUMUYECKOM CBSA3U U TUI KPUCTALTUYECKON CTPYKTYPBI B COSMHEHUAX
8.3 XapakTep Cpeibl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHUIA)
8.4 OKHCJIUTEIb U BOCCTAHOBHUTEIH
9 YMeHne xapakTepu3oBaTh (U3NYECKHe U XUMHUECKUE CBOMCTRA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOMA, TpaduT, aiMa3, KPEMHHH,
9.1 aszort, Qocdop, cepa, XJ0p, HATPHUH, KATUHA, MarHUW, KaJbIUH, aTIOMUHHM,
JKeJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHUIBI W THUIAPOKCHUABI MeTaioB [-ITA
9. rpynm, antomunus, meau (1), nunka, xenesa (11 u III), okcunsr yrnepona (11
' u 1V), kpemuus (IV), azora u c¢ocdopa (III u V), ceper (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢GocdopHas, yroiapHas,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT
93 WX COCTaBa M CTPOCHHMS, NMPHUMEHECHHE BEIIECTB B 3aBUCHMOCTH OT HX
’ CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHUYCCKHUX IMPEBpAIICHUI B
Pa3IMYHBIX YCIOBHIX
10 YMeHHe COCTaBIsATh MOJICKYJIIPHBIE M MOHHBIE YPABHEHUS PEAKIIUiA, B TOM
YHCIIe:
10.1 peaxkiuii HOHHOro 0OMeHa
10.2 OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI
103 WJUTFOCTPUPYIONIUX XMUMHYECKHE CBOWCTBAa H3YYEHHBIX KJIACCOB (TPYIII)
' HEOPraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIINX TeHETUUECKYIO B3aUMOCBSI3b MEXKly HUIMHU
11 YMeHue BIYUCIITH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO
’ JIOJTII0 XUMHYECKOTO JIEMEHTA B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEMIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YpaBHEHHSIM XMMHUYECKUX PEaKIUi U HAXOTUTh KOJUYECTBO BEIIECTBA,
’ 00BEM M Maccy peareHTOB WIH MPOIYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO I[IO3HaHUs (HaONIOIeHHe, H3MEpEeHue,
2.1 AKCIIEPUMEHT, MOJEIMPOBAHUE) MPU HM3YUYECHHUHM BEIIECTB U XHUMHUYECKHX
' SBJICHHM; yMeHHE Cc(hOpMYIUpOBaTh MPOOJIEMY W TPEIJIOKUTH MyTH €&
perieHus
122 0e30macHOi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUYECKON MOCYION H

J1a00paTOpHBIM 000pyI0OBaHUEM




12.3

13

npaBuiIaMyd 0€30IacHOTO OOpalleHHsl ¢ BEIIEeCTBAMM, HCIIOJIb3YEeMbIMH B
MOBCEIHEBHOM JKM3HU, MpaBUJIaMH TIOBEJEHUS B LEIIX cOepekeHus
3I0pOBbSl M OKpYXKAKOUIEH NPUPOJHON Cpelbl; MOHMMaHWEe Bpena
(omacHOCTH) BO3ICMCTBHS Ha JKUBBIE OPTaHU3MbI OMPEICIEHHBIX BEIECTB,
CII0cOO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA W OCYIICCTBIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

13.2

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

HU3YUCHUC crmoco0oB pasaciiCHusA cMmeceit

13.3

MMOJIYYCHHEC KHCJIO0pOAda U HU3YYCHUC €TI0 CBOfICTB; IIOJIYUYCHHUEC BOAOpPOAa U
HU3YUCHUC C€TO CBOﬁCTB; MOJIYUYCHHEC YIJICKHUCJIOIO Ira3a W H3YUYCHUC €TI0
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOWCTB

13.4

13.5

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPEIEIEHHOM  MacCcoBOM  JIOJIeH
pPacTBOPEHHOTO BEIIECTBA

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

HUCCICIOBAaHUC U OIIMCAHHC CBOMCTB HCOPTaHNMYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHHUC B3aHMOJEUCTBUS KHCIOT C METallliaMH, OKCHUIaMHu
MCTAJIJIOB, PACTBOPUMBIMH W HCPACTBOPUMBIMH OCHOBAHUSAMMU, COJISIMU;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHI/II\/'I; BBITCCHCHHUEC OJHOTO MCTaJlia
ApyrumMm U3 pacTtBOpa COJIM; HCCICAOBAHUC aM(bOTCpHBIX CBOICTB
TUAPOKCHUA0B aITFOMUHUSA 1 HUHKA

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

XMMUYECKHE D3KCIEPUMEHTHI, WJUTIOCTPUPYIOIINE TNPU3HAKK IPOTEKAHUS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHBIE PEeaKIMU Ha NMPHUCYTCTBYIOIIUE B
BOJIHBIX PAacTBOpax HOHBI: XJOPHUI-, OPOMHI-, HOAUM-, Cynbdat-, pocdart-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIAPOKCHJI-HOHBI, KAaTHOHBI aMMOHUS,
MarHusi, KaJibllus, adloMUHUs, keneza (2+) u xeneza (3+), megm (2+),
ITUHKA

YMmeHnue:

14.1

NPEJCTaBIsATh  pe3yabTaThl  dKCIIEpUMEHTa B (Qopme  BBIBOJIOB,
JI0Ka3aTeiabCcTB, TpapukoB W TaONMIl W  BBIABIATH OMIMPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6JIIOI[aeMBIMI/I XUMHWYCCKUMHNU
SBIICHUSIMA W TIPOIIECCAMH, MPOHCXOISIIMMU B MaKpO- M MHKPOMHUPE,
O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




HEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa
1
1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA
HepBOHa‘IaJIBHBIG XHUMHUYCCKUEC ITOHATHUA

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOMBI 1 MOJICKYIJIBI. Xumudeckue 31eMeHTEl. CHUMBOJIEI XUMUYCCKHUX JJICMECHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

XuMuueckas (I)opMyna. BanenTtHOCTE aTOMOB XHMMHYECKHX 3JIeMeHTOB. CTeleHb
OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCHICCTB. OrHocuTenbHAs aToMHAas —Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHada Macca. MaccoBas 10JIs1 XUMHYCSCKOI0 3JIEMEHTa B
COCIMHCHHNU

1.5

1.6

KonnaectBo BemectBa. Moabk. MossipHas Macca. MoJsipHBIA  00BbEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHI BECIICCTBA

duznueckue U XUMHUYECKHE SBJICHHMSA. XHUMUUYECKas peakuuga H eé IIPpU3HAKU.
3aKoH COXpaHCHHA MACChI BEHICCTB. XUMHYECKHE YpaBHCHHA

[Iepnoanueckuit 3akoH u Ilepuoguyeckas cucreMa XUMHYECKUX demeHToB J[.1.
MenneneeBa. CTpoeHHE aTOMOB

2.1

2.2

2.3

[Iepnonnueckuii 3akoH. llepnognyeckas cucrema XxumMu4eckux iemeHTtoB J[.M.
Menpneneesa. Ilepuonasl u rpymnmbsl. OU3HYECKHA CMBICHT MOPSAKOBOIO HOMEPA,
HOMEPOB IIEpHOa U IPYIIIbI AJIEMEHTA

Crpoenne aromoB. CocrtaB aroMHbIX szaep. M3oromsl. Onextponbsl. CtpoeHue
ANIEKTPOHHBIX ~ 000J04eK aToMOB MepBbIX 20 XUMHUYECKHMX 3JIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena

BaKOHOMepHOCTI/I B HM3MEHEHUM CBOMCTB XHMHYECKHX DJIEMEHTOB MEPBLIX TpéX
nepuoaoB, Kajivd, KaJIbIUA (pa;u/lyca aTOMOB, OJJICKTPOOTPULATCILHOCTH,
MCTANNIMYCCKUX N HCEMCTAINIMYCCKUX CBOﬁCTB) U UX COCOUHEHHI B COOTBETCTBHUU
C ITOJIOKCHHUEM BJICMCHTOB B HCpHOI[H‘lCCKOﬁ CUCTCMC U CTPOCHUECM UX aTOMOB

Crpoenue BemecTBa

3.1

3.2

Xumudeckass CBsi3b. KoBasieHTHast (TojisipHass W HEMOJSApHasi)  CBS3b.
DNIEeKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. Honnas CBS3b.
Meranmnnueckas CBI3b

Tuner KPpUCTATNINYCCKUX peH_IéTOK (aTOMHEUI, HMOHHas, MCT&J’IJ’II/I‘-ICCKaH) ,

3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON pEmETKH W BUJA
XUMHUYECKOH CBS3U

Baxuelimne mnpencraBUTeNlM HEOPraHWUYECKUX BellecTB. Hemeramnbl u ux
coeMHEHUs. MeTaibl U UX COCIUHEHUS

4.1

Knaccupukamuss ¥ HOMEHKJIATypa HEOPraHWYECKHX COCIMHEHUH: OKCHIOB
(coneoOpa3yromiye: OCHOBHBIE, KUCIOTHBIE, aM(pOTEPHBIC) U HECOIC00pa3yIoIIne;




OCHOBaHUH (ménoumn u HEpacCTBOPHUMBIE OCHOBaHU); KHCJIOT
(kucmopoacoaepKale U 0eCKUCIOPOAHBIE, OJHOOCHOBHBIE I MHOTOOCHOBHEIE);
coJiel (CpeIHUX U KUCIIBIX )

duszndyeckrue U XUMHYECKHE CBOMCTBA IMPOCThIX BCIICCTB-HEMECTAIIJIOB: BOAOPOAA,

42 XJIOpa, KHUCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS
®u3znueckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JIUTHUS,
4.3 HATpUsl, KaJIUsl, MarHKs U KaJbIlUs, aTFOMUHHUS, jKelle3a. DIEKTPOXUMUYECKUHN sl
HaIPSKEHUN METaJIOB
44 ®u3nueckue U XUMHUYECKHUE CBOMCTBA BOJOPOJHBIX COCAMHEHUH HEMETaJIIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKa
dusnueckue M XMMHYECKHE CBOMCTBAa OKCHUI0B HeMmerauioB: cepbl (IV, VI),
4.5 azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuus(IV). ITonyducane
OKCHJIOB HEMETAJIJIOB
46 Xumuyeckue cBoiicTBa okcuaoB: meTaioB IA-IIIA rpynm, umunka, meau(Il) u
xenesa(Il, III). [TonyyeHne okcuI0B METAIIOB
XVWMUYECKUE CBOWCTBA OCHOBAaHWN M aM(OTEPHBIX THUAPOKCUIOB (Ha Mpumepe
4.7 TUAPOKCHUIOB aIOMUHUS, Kelne3a, nHKa). [lonydyenne ocHoBaHUN U aM(OTEpHBIX
TUAPOKCHJIOB
OO0mue XMMHUYECKHE CBOMCTBa KHCIOT: XJIOPOBOJIOPOAHOM, CEPOBOAOPOIHOM,
43 CEpPHUCTOM, CepHOM, a30THOU, (ocdopHOil, KpemHUEBOU, yroabHOU. OcoObie
' XUMHYECKHE CBOMCTBA KOHUEHTPUPOBAHHONW CEpPHOM W a30THOM KHCIOT.
[Tonyyenue kucinot
4.9 OO6mue xuMuyeckue cBoicTa cpennux cosel. [lonydenue coneit
410 [Tonyuenue, coOupaHue, paclo3HaBaHHE BOJIOPOAA, KHUCIOPOJA, aMMHUAKa,
YIJIIEKUCIIOTO Ta3a B 1abopaTopuu
411 [lonyyenne amMmuaka, cepHOM M a30THOM KHCIOT B MPOMBIIIIEHHOCTH. OO0miue
' CIOCOOBI MOTYYECHUSI METAJIJIOB
4.12 = TeHermyeckas CBsI3b MEXK]y KJacCaMi HEOPTraHUYECKUX COCIMHEHUM
5 XUMHYECKUE PEAKIIUU
Knaccudukanuss XuMUUeCKuX peakiuii Mo pa3JuvYHbIM MPU3HAKAM: 0 YHCIY U
5.1 COCTaBYy Y4YAaCTBYIOUIMX B peaklMHU BEIIECTB, MO TemaoBoMy 3¢dexTy, Mo
W3MEHEHUIO CTETICHEW OKUCIICHUSI XUMUUECKUX JIEMEHTOB
59 TemnoBoit 23 HeKT XUMUIECKON peakiny, TePMOXUMUYECKUE YPaBHEHUS. DK30- U
' SHAOTEPMUYECKHE peaKi. TepMOXUMUUYECKNE YPaBHEHUS
OKHUCIATETEHOBOCCTAHOBUTEbHBIE peakiuu. OKUCIUTETN W BOCCTAHOBHTEIIH.
5.3 IIpomieccbl  OKHCIEHMST W BOCCTAHOBJICHUSI. DNeKTpOHHBIM  OanaHc
OKHCITUTEIbHOBOCCTAHOBUTEIILHON peakliuu
5.4 Teopust 3IEKTPOIUTHYECKON Aucconuanni. KaTHOHbI, aHUOHBI. DJIEKTPOJIUTHI U
' HeaNIeKTpouThl. CUibHBIE U cllabble 2NeKTPOIUThl. CTeneHb AUCCOHau
55 Peaknun moHHOTO OOMEHa. YCIIOBUS NPOTEKAaHUS pPEaKluii MOHHOTO OOMEHa,

MOJIHBIE U COKPALIEHHBIE HOHHBIE YPaBHEHUS peaKkuil




XHUMHA U OKpYXKarolas cpena

BCH_IGCTBa U Marc€puajlbl B HOBCCHHGBHOﬁ JKM3HH 4YeJIoBeKa. besomacHoe

6.1 MCIIOJIb30BAaHUE BEUIECTB U XMMHUUECKHUX peakiuil B maboparopuu u ObITy. IlepBas
MOMOIIb MPU XUMUYECKUX 0KOT'aX U OTPABJICHUAX
XUMHUYECKOE 3arps3HEHIE OKPYKAIOIIEH cpebl (KUCIOTHBIC TOK/IH, 3arpSI3HEHIE
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenoTrBpameHus IlpeaenpHas
6.2 nonyctumas koHueHtpanus BemectB (IIJK). Ponp xumum B pemieHun
9KOJIOTHYECKUX MpobieM. YcuieHne MmapHUKOBOro »sddexra, paspylleHue
030HOBOTO CJIOSI
[Ipumenenne cepbl, a3ora, ¢ocdopa, yriepona, KpeMHHS U UX COCIUHCHHH B
ObITy, MEIMIIMHE, MPOMBINIJICHHOCTH M CEIbCKOM Xo3dicTBe. lIpuMenenue
6.3 METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, [IOPATIOMUHUI, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH MX coenuHeHuil. [loHaTtue o koppo3uu MeTamioB, OCHOBHbBIC
CIOCOOBI 3aIIUTHI X OT KOPPO3UHU
6.4 [IpuponHble HCTOYHUKU YIJIEBOJOPONOB (Yroib, MPHUPOAHBIA ra3, He(PTb),
' MPOIYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH
[TepBoHaUaIbHBIC TOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCTUHEHHSX
6.5 yriepoa (MeTaH, 3TaH, STHIICH, alleTHIICH, YTaHOJI, ININIEPUH, YKCYCHas KHCIIOTA).
' [TonsiTHE O OMOJIOTHYECKH BAKHBIX BENIECTBAX: JKHUPaX, OCJIKax, yriIeBoax — U UX
POJIH B KU3HH YEIOBEKA
7 Pacuérnr:
7.1 o popmynaM XUMHUYECKIX COeTMHEHUI
7.2 Macchl (MacCcoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM
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