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HOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma mo XuMuu uig oOydarommxcs 8-9 KIacCcoB Ha YpOBHE
OCHOBHOT0O 001Iero o0pa3oBaHus, IpelycMaTpuBarolias yriayOia€HHOe H3ydyeHHeE,
cocTaBjieHa Ha OCHOBE TpeOoBaHMII K pe3yjabTaTaM OCBOEHHUS MPOTPAMM OCHOBHOIO
oOuiero oOpa3oBaHusi MO y4eOHOMY HpeaMeTy «XHUMHs» Ha YriIyOJIE€HHOM YpPOBHE,
OpeacTaBlIeHHbIX B dDelnepalbHOM TOCyAapCTBEHHOM 00pa30BaTEIbHOM CTaHJApTe
OCHOBHOro 00miero oOpa3oBaHus, C Y4ETOM pacHpelel€HHbIX [0 KiaccaM
MPOBEPSEMBIX TPEOOBAaHUWN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOM
OporpaMMbl  OCHOBHOTO  00miero oOpa3oBaHMs, M 3JIEMEHTOB  COJEp>KaHUS,
MPE/ICTABICHHBIX B YHUBEPCATbHOM Koau(pukaTope mo XUMHUHU(OJOOPEH pelieHHEM
OYMO ot 12.04.2021 r. Ne 1/21), u Ha OCHOBE XapaKTEPUCTHUKU TUIAHUPYEMBIX
pEe3yNbTaTOB JYXOBHO-HPAaBCTBEHHOI'O pAa3BUTHUS, BOCHUTAaHUS U COLMAIM3aLUU
oOyuaronuxcsi, npeacraBieHHoil B IlpumepHoli mporpamme BocnuTanus (0goOpeHa
pemienneM ®YMO ot 02.06.2020 r.). B nporpamme oTpaxkeHsl nojioxxenus Konuenunn
npenojaBaHus y4eOHOro mnpeamera «XUMHs» B 00pa30oBaTENIbHBIX OpraHU3aIUsIX
Poccuiickoit  @enepanuu,  peaqu3ylOLMX  OCHOBHbIE  0011€00pa3oBaTeNbHbIC
IIPOTPaMMBl.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «XUMMUSD»

Bxrnaa yuebHoro mpeamera «XuMUs» B JOCTHIKEHHE II€JIed OCHOBHOTO OOIIETO
oOpa3zoBaHusi OOYCJIOBIEH BO MHOTOM 3HA4Y€HHEM XHUMHUYECKONW HayKd B IMO3HAHHUH
3aKOHOB MPUPO/IbI, B Pa3BUTHH MTPOU3BOIUTEIIBHBIX CHJI 00IecTBa, TexHoJoru XXI B.
N3yuenne yueOHOro nmpeamera « XMMHsS» Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOILIEKYJbTYPHYIO MOJTOTOBKY, HEOOXOAUMYIO JJIsi BBIPAOOTKHU
MUPOBO33PEHYECKUX OPUEHTHUPOB, PA3BUTHS HWHTEIUIEKTYaJbHBIX CIHOCOOHOCTEH U
MHTEPECOB MOAPOCTKOB, HAa MPOJOJDKEHHWE OO0y4YeHHs Ha YpPOBHE CpPEIHEro OOLIEro
oOpa3zoBaHus.

3HaHUS, YCBOCHHBIE MPU H3YYECHUU YUEeOHOro mnpeameTa «XUMUS», CIyXKaT
OCHOBOM 7151 (POPMUPOBAHUSI MUPOBO33PEHUS MOJIOJIOTO YEJIOBEKA, €r0 MPEACTABICHHM
0 MaTepUaIbHOM E€IUWHCTBE MHpPA; BAXHYIO POJb HUIPalOT (OpMHUpPYEMbIe XUMHUEH
MPEJCTABIICHHS] O MPEBPAIICHUSAX HEPTUA U BEUIECTB B MPHUPOAE, O MYTAX PEHICHUs
IJI00QNBHBIX TMPOOJEM YCTOMYMBOTO PA3BUTUS — CBHIPHEBOM, HSHEPrETHUECKOM,
MIPOJIOBOJILCTBEHHOM TMPOoOJIeM, MPOOIeMbl SKOJOTUYECKON 0€30MacHOCTH, MpoOeM
3npaBooxpaHeHud. KiroueBasg poJib XUMHM BO MHOXECTBE HWHHOBAIMOHHBIX
TeXHOJOTMUXX] B., B TOM 4YHMCI€ M CBA3aHHBIX C OXPAHOM 30POBbSI UEJIOBEKA,
CYIIIECTBEHHO MOBBICHJIA 3HAYMMOCTh U BOCTPEOOBAHHOCTh XUMUUYECKOTO 00pa30BaHUsI.

Xumudeckoe oOpa3oBaHUE B CTPYKType OCHOBHOTO o0OImero oOpa3oBaHus
SBJISIETCS 0a30BBIM MO OTHOIIEHHWIO K CHUCTEME OOIIEro XMMHYECKOTOo 00pa3oBaHMS.
[ToaTOMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO peaiu3yeT MNpucylue oOemMy
XUMHUYECKOMY  OOpa3oBaHUIO  KJIOYEBBIE  I[EHHOCTH,  KOTOpbIE  OTpaKaroT
rocyJapCcTBeHHbIC, OOIIIECTBEHHBIC U MHANBUAYATbHbBIE TOTPEOHOCTH.

N3yuenne yueOHOro mpeamera «XuMmus»: 1) CHOCOOCTBYET pean3aiiuu
BO3MOYKHOCTEH ISl caMOpa3BUTHSI U (POPMUPOBAHUS KYJIbTYPhI JIMYHOCTH MOJAPOCTKOB,
ux o0mel W (yHKIMOHATHLHOW TPAMOTHOCTH; 2) BHOCUT BKJaJ B (OpMUpPOBAHUE
MBIIUICHUS ¥ TBOPYECKUX CIMOCOOHOCTEHW MOJPOCTKOB, HABBIKOB UX CaMOCTOSITEIHHOU



y4eOHOUM JeATENbHOCTH, SKCIEPUMEHTAIBHBIX M  HCCIEAOBATEIbCKUX YMEHH,
HEOOXOIUMBIX KaK B IMOBCETHEBHOM U3HM, TaK U B MPOPECCUOHANIBHON IEATEIbHOCTH;
3) 3HaKOMUT CO cCHeHU(pUKOW HAYYHOIO MBIIUICHUS, 3aKIaJblBA€T OCHOBBI
NPEACTAaBICHUA O €IMHCTBE NPUPOJbI U YEJIOBEKA, SIBIISIETCS KIKOYEBBIM 3TAallOM B
(bOpMHUPOBAaHUM €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH TOJPOCTKOB; 4) CHOCOOCTBYET
(GOpMHUPOBAHUIO IIEHHOCTHOIO OTHOIIECHUSI K ECTECTBEHHO-HAYyYHBIM 3HAHMSM, K
IPUPOJIE, K UETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJOTUYECKOE 00pa30BaHMUE MOPOCTKOB.

HazBannble HampaBieHuss B OOY4YeHHH XUMHUHU OOECIEUMBAIOTCS cCriennu(UKon
CONEp)KAaHMUS MNPEIMETa, KOTOPBIM SABJISETCA IEJAarOTMYECKHM  aJAanTHPOBAHHBIM
OTPAKEHUEM ONPENEIIEHHOTO dTana Pa3BUTUSA XUMUH.

YrnyOnéHHBIH Kypc XHMHUW OCHOBHOM IIKOJIBI OPHUEHTHPOBAH HA OCBOCHHE
O0OyYarONIMMUCS CUCTEMBI IEPBOHAYAIBHBIX MOHSATHUI XMMHH, OCHOB HEOPraHUYECKOM
XUMHUH, OCHOBONOJIAralomMX MPEACTABICHUI OOLIE XWMHUU U OTAEIbHBIX 3HAYMMBIX
MOHATUNA OPraHUYECKON XUMUHU.

Crpykrypa coaepkaHusi IpeaMera c(opmMupoBaHa Ha OCHOBE CHCTEMHOTO
IIOAX0/1a K €ro n3ydeHuro. CoepkaHue CclaracTcsi U3 CUCTEMBI IOHITHI O XUMUYECKOM
AJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUN O XUMHUYECKON peakuuu. O0e 3TU CUCTEMBI
OPraHHU30BaHbl 110 IPHUHLUILY IIOCIEAOBATEIBHOIO pa3BUTHs 3HAHUM Ha OCHOBE
TEOPETUYECKUX IPEICTABICHUN PA3HOIO YPOBHA: aTOMHO-MOJIEKYJIIPHOM TEOPUM KaK
OCHOBBI BcCero ecrecrBo3HaHus, llepmommueckoro 3zakona JI. 1. MenneneeBa kak
OCHOBHOTO 3aKOHA XHMHH, YYEHUS O CTPOCHMHM AaTOMa M XUMHYECKOM CBA3H,
MPEACTABICHU 00 BIEKTPOJUTUYECKON AHCCOLMAlMK BEUIECTB B PAacTBOpax, O
XUMHAYECKOM KHHETMKE M TEpMOAMHAMHKE. B OCHOBY TEOpPETMYECKHX 3HAHUU
MOJIOKEHBI SMIIUPUYECKH TOJIy4eHHbIE (PakThl. TeopeTudyeckrue 3HaHUS pPa3BUBAIOTCS
MOCJIEIOBATEILHO OT OJHOTO YPOBHS K JIpyroMy W O0ECHeYHMBAIOT Y4YEHUKaM
BO3MOKHOCTh OOBSCHATh M TPOTHO3HPOBATH CBOMCTBA, CTPOEHUE M 00JACTH
IIPAKTUYECKOI0 IPUMEHEHUS U3y4aEMBbIX BEILIECTB.

OcBoeHue conepkaHUsl Kypca IMPOMCXOAWT C INMPHUBJICYEHHEM 3HAHUN U3 paHee
M3YYEHHBIX Y4eOHBIX mpeameToB: «Oxpyxaromuii mupy», «buonorusy», «Duszukay,
«Marematukay, «I'eorpadus», « TexHomorus», «ctopus.

HEJIA U3YYEHUA YYEBHOI'O ITPEAMETA «XUMMUS»

Pabouast mporpamMma OCHOBHOTO OOIIEro 0Opa3oBaHMs MO MPEAMETY «XUMUS»
(yrmyOn€éHHBIA  YpOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHeHHe (yHAAMEHTAIBHOTO
xapakTepa oOpa3oBaHus, cieluUKA y4eOHOro mpeamMeTa U 00ecCreueHue yCIelHOro
oOyueHHUs Ha cIeAyrIleM YpoBHE oOpa3oBaHus. B pabGouelt mporpamme peanusyercs
pa3BuBaloOIlas U MPaKTHYECKas HAMPaBICHHOCTh OOy4YeHUs XUMUHU, AuddepeHImams
oOy4eHusi, BKIIOYarolas Mpo@uibHYyI0 MOArOTOBKY OOYYAIOMIMXCS U TMOCIEIYIOLIEe
caMOOTIpeIesIeHHE B BHIOOpE HarlpaBieHus: 00y4eHus! B TPO(PHIIbHBIX Ki1accax.

VYriybnéHHoe — u3yyeHWE ~ XMMHUM ~ CIOCOOCTBYET — peaju3alud  3ajaad
Mpo(eCCUOHAILHON OpPUEHTAIlMM W HAMpPaBIICHO Ha MPEJOCTABICHHE BO3MOXKHOCTHU
KOKJIOMY O0OydYaromeMycsi TpOSBHTh CBOM HWHTEJUICKTYallbHBIE ¥ TBOPYECKHUE
CIIOCOOHOCTH TIPU HM3yYEHUU y4eOHOTO MpeaMeTa, HEOOXOIMUMBIC ISl MPOIOJKCHHUS
oOpa3oBaHMsl W HNaJbHEUINEH TPYJOBOM NESITEILHOCTH B cepax, ompeaenéHHbIX
Crparerueil Hay4YHO-TEXHOJIOTHYECKOro pa3Butus Poccutickoit deneparuu.



ObpazoBarenbHble (QYHKIUU MpEeaMETa «XUMUS», U3y4aeMOro Ha yriayOJI€HHOM
YPOBHE, pealn3yroTcst B mpouecce (GOpMUPOBaHUS 3HAHUA OCHOB XMMHYECKOW HAyKH
Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, HAYYHOM OCHOBBI IIUPOKOTO CIEKTpPa
COBPEMEHHBIX TEXHOJOTHH, O0JIACTH MPAKTUYECKON AEATETbHOCTH YeJIOBEKAa U OJJHOTO
U3 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajJada MpPEAMETa COCTOUT HE TOJBKO B
(GbOpMHUPOBAaHUN CUCTEMbl XUMHYECKUX 3HAHUNW — BaXHEUIMX (HaKTOB, MOHATHUM,
3aKOHOB U TE€OPETUYECKHUX MOJOXKEHHUHU, JOCTYIHBIX 0000IIECHUNH MUPOBO33PEHUYECKOTO
XapakTepa, si3plka HayKHd, HO M B MPUOOIICHUH K HAYYHBIM METOJaM IO3HAHUS TpU
M3YYCHUU BEIECTB M XMMHUYECKUX PEaKluid, a Takke B (OPMUPOBAHMHU U Pa3BUTUU
MO3HABATENbHBIX YMEHHM W CHOCOOOB ACSITENPHOCTH M HMX NPUMEHEHHWU B Y4eOHO-
MO3HABATENbHON W y4eOHO-MCCIEIOBATENbCKOW NIEATEIbHOCTH, OCBOCHHUEM IPaBUII
6e3omacHOro oOpallieHus ¢ BEIIECTBAMU B MOBCEIHEBHOMN ku3HU. OOydeHHE YMEHUIO
YUUTBCA U TIPOJOJDKATh CBOE OOpa3oBaHHE CAMOCTOSTEIBHO CTAHOBUTCS OJHOM W3
BOKHEUIUX (PYHKIIUN yueOHOTO IpeIMeTa.

Lenu u3yuyeHus npeaMera B MporpaMMe OTPa)katoT COBPEMEHHBIE MPUOPUTETHI B
CHUCTEME OCHOBHOI'O 0011ero o0pa3oBaHUs: HalpaBIE€HHOCTh OOY4YE€HUs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, GOPMUPOBAHKE €€ UHTEIUIEKTA U OOIIEH KyIbTYpBbI.

enu uzydyeHus ydeOHOro mpeamera «XuMmus» B 8-9 kinaccax Ha yriayOJaEéHHOM
YPOBHE COCTOSAT B CJEIYIOIIEM:

. @opMHUPOBAHUE UHTEIUIEKTYAJIbHO PAa3BUTOM JIMNUHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPUHATHUIO PEIICHUM,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPOMEHSIOIIUMCS YCIOBHUSAM KU3HU;

. dbopMupOBaHHE CUCTEMbl XUMHYECKUX 3HAHUH KaK KOMIIOHCHTA
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, KAK OCHOBBI JIJISI TOHUMAHUS XUMHUYECKON
CTOPOHBI SIBJICHUW OKPYAIOIIETO MUPA; OCBOCHHE S3bIKa HAYKH;

. MPUOOIICHUE YyUaIIUXCA K CAMOCTOSITEIbHOM TTO3HABATEILHON 1
HCCIIEI0OBATENLCKON JEATEIbHOCTH, K HAYYHBIM METO[aM TO03HaHUs, (HOPMHUPOBaHUE
MOTHBAIUU U Pa3BUTHE CIIOCOOHOCTEH K U3YyUCHHUIO XUMUH;

. dbopmupoBaHue 06011l GYHKIIMOHATBHON U €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM YUCJI€ YMEHUM OOBSACHSThH U OIIECHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpA, UCTIOJIB3YS 3HAHUS U OTIBIT, TOJTYYEHHbIC MTPU U3YUYCHUHN XUMUH, TPUMEHSATh X
IIPY pelIeHUH IPOOJIEM B TTOBCETHEBHOM KU3HU U TPYIOBOM JCSATEIHHOCTH;

. pa3BUTHE Yy 00yJaronuxcsi HHTepeca K U3y4YeHHUI0 XUMHUH U chepam
NeSATEeTLHOCTH, CBSI3aHHBIM C XUMHEH, MOTHUBAIIUS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOQUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEro 00y4ueHus;

. OCO3HaHHE [IECHHOCTH XUMUYECKUX 3HAHUW B )KM3HH YEJIOBEKA; MTOBBILIECHNE
YPOBHSI 9KOJIOTMYECKOMN KYJIbTYpPbl, HEIIPUITHUE IEUCTBUH, IPUHOCIIIUX BPEl
OKPYKaIOWIEN CpeJie U 3J0POBBIO JIOIEH;



. npuoOpeTeHue 00yJaroIIMMUCS OIbITa CAMOIIO3HAHUS, KITFOUEBbBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH ), HEOOXOAUMBIX JIJIsl pa3IMYHbIX BUJOB
JeSITeTbHOCTH.

MECTO YYEBHOI'O IIPEJMETA «XUMUS» B YYHEBHOM IIVIAHE

B cucreme ocHOBHOTrO 00111eT0 00pa30BaHUsl XUMUS SBJISIETCS 0053aTEIIbHBIM
y4eOHBIM MTPEIMETOM, KOTOPBIN BXOAUT B COCTAB MpeIMEeTHOM obmactu «EcTecTBeHHO-
Hay4HbIE ITPeIMEThD. YUeOHBIM IJIAHOM Ha U3y4YeHHE XMMUHU Ha YTITyOJIEHHOM YpOBHE
B 8-9 Kiaccax MoeT ObITh 0TBeJIeHO 1Mo 102 1 (3 u B HeAeni0), T.€. 2 4 B HEJICNIO 3a
cuét obs3arensHOM yactu OOII OO0 u 1 41 3a cuét yactu OOIT OO0, hopmupyemoit
Y4aCTHHKaMHU 00pa3oBaTesibHbIX OTHOLIEHH. Beero 204 4 3a nBa rosa o0y4yeHusl.

COAEPXKXAHUE YYEBHOI'O ITPE/IMETA «XUMUWSD»

8 KUIIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

Xumus — eadicHas 001acmev ecmecmeo3HaHUus U NPAKMuYeckol 0esimeibHOCmu
yenogexa. Ilpeomem xumuu. Ponv xumuu 6 owcuznu uenosexa. Kpatkue cBeieHus 00
HUCTOPUU BO3HUKHOBEHUS W Pa3BUTUS XUMUU. XHUMHS B CUCTeMe HayK. Tema u
BellecTBa. PU3NYECKHE U XUMHUYECKUE CBOMCTBA BEMIECTB. ATpPETaTHBIE COCTOSHUS
BEILECTB.

[ToHATHE O TEOPETUUYECKUX U IMIUPUUYECKUX METOJIaX MO3HAHUS B €CTECTBEHHBIX
Haykax. IlpencraBineHus O HAaydyHOM [IO3HAHMM Ha AOMIIMPUYECKOM  YPOBHE:
HaONIOACHUE, W3MEPEHHE, OKCIEPUMEHT, MOJICIMPOBAHUE, BBIYHMCIICHHUE; Ha
TEOPETHYECKOM YpOBHE: HayuyHble (DAaKThl, MpoOJieMa, TUIIOTE3a, TEOPUS, 3aKOH. SI3bIK
XUMUH. VICTOUHUKH XUMUYECKON UH(OPMALIHH.

[TousTie o Meromax pabOThl ¢ XUMHYECKUMH BemecTBaMu. OOopyaoBaHue
IIKOJILHOM ~ XUMHYEeCKOM Jabopatopuu. IlpaBuna Oe3omacHoro oOpaiieHust ¢
BEIIECTBAMH U JTAOOPATOPHBIM 000PYIOBAaHUEM.

YucTtele BemecTBa U cMecu. [Ipupoanbie cMecu: BO3ayX, TPUPOAHBINA ra3, HedTh,
MPUPOJHBIE BOJBI, TOPHBIE TMOPOABI W MuUHepaibl. [loHSATHE O TOMOT€HHBIX U
rereporeHHbIx cMecsx. CrnocoObl pazaeneHus cmeceid. OuncTka BEIECTB.

JdemoHcTpanuun

1. JlTabopaTopHOe 000pyAOBaHHE.

2. PaznuyHble BUABI XUMUYECKOMN MTOCY/IbI.

3. OOpa31pl BENIECTB.

4. CnocoOslI pa3znenenusi cMmeceit (GuabTpoBaHKE, BbITAPUBAHUE, JUCTHILIISALUA,
xpomarorpadus).

JlaGopaTopHble 1 NpakTHYeCKHe padoThl

JlabopamopHvie onvimol

1. U3yuenue u onvcanue pu3NUeCKUX CBOMCTB 00pa30OB HEOPTraHUYECKUX
BEILECTB.

2. Nzyuenue criocoO0B pa3aeneHus cMecei (¢ MOMOIIbI0 MAarHUTA).

Ipakxmuueckue pabomoi

Ne 1. IIpaBuna paGoTsl B 1ab0paTOpuu U MpUEMBI 0OpaITIeHHS C Ta00PaTOPHBIM
000pyI0BaHUEM.

No 2. Paznenenue cmeceid (Ha mpuMepe OYMCTKHU MOBAPEHHOM COJIN).



Bewecmesa u xumuueckue peaxyuu. ATOMBI U MOJIEKYJIbl. XUMUYECKUE DJIEMEHTHI.
CUMBOJBI XMMUYECKUX 3JIEMEHTOB. [IpocThie M cCllOXkHBIE BellecTBa. MeTaibl U
HEMETaJUIbI. BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMUSI.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BelecTB. Onpe/ereHne BaJeHTHOCTH AJIEMEHTOB 1Mo (opMysiam
OMHApHBIX COEIMHEHUW U cocTaBlieHue (opmMysnl OHHApPHBIX COEAMHEHHN IO
BAJICHTHOCTH  3JeMEeHTOB. OTHOcuTenbHasgs aroMHass Macca. OTHOCHUTENbHas
MOJIEKYyJIApHass Macca. MaccoBasi J0Js XUMHUYECKOIO D3JEMEHTa B COEIMHEHUHU.
Haxoxnenue npocreiimeil (opMyJibl BEILIECTBA 10 MACCOBBIM J0JISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monbs. MoisipHas macca. B3auMoOCBs3b  KOJIMYECTBa,
MacChl M YMClia CTPYKTYPHBIX €IMHHMII BemecTBa. Pacuétel mo GopmynaM XUMUYIECKUX
coenuHeHni. MossipHas Macca CMeCH BelecTB. MonbHas 10151 XUMAYECKOTO DJIIEMEHTA
B coenuHeHuu. Haxoknenue mpocteimedt (HopMylsibl BEIIECTBA MOMOJIBHBIM JIOJISIM
AJIIEMEHTOB.

Ou3NUecKue W XUMHYECKUE SBJICHUA. XHUMHUYECKAs peakuus U €€ NPU3HAKU.
VYcnoBus NpOTEKaHUS XHUMUYECKHX pEAKIUA. 3aKOH COXPAaHEHUS MAacChl BEILIECTB.
AToMHO-MoNekysipHas Teopus. JKus3Hb u nesrensbHocTh M. B. Jlomonocosa.
XuMHUuecKre ypaBHEHMs. THUIBI XUMUYECKUX pEaKIUd (COCNMHEHMsS, Pa3JIoKEHUS,
3aMmeleHus, o0oMeHa). PacuéTbl mo XuMUYECKUM ypaBHEHUSIM.

IKcnepumenmanvHoe uzyyenue eeujecme U s6aeHuti. SHaKOMCTBO C XUMHUYECKOU
MOCyJI0M, ¢ mpaBWwilamMud paboTel B Ja0OpaTopud M MNpuUEéMaMH OOpalIeHUs: C
J1a00paTOPHBIM 000PYAOBAaHMEM; U3YUYEHUE U ONUCaHue (PU3NUYECKUX CBOMCTB 00pa3lioB
HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMETAJIOB; HaOmoaeHue (HU3NYECKUX
(aBjeHUWe BOCKA, TasHWE JibJa, pAacTUpaHUE caxapa B CTYIKE, KWUIEHUE U
KOHJICHCAIlUsl BOJAbI) W XHUMHYECKUX (TOPEHUE CBEUH, MPOKAJIMBAHHE MEIHOU
MPOBOJIOKH, B3aUMOJACHCTBHE COJIbI WM Meja C COJISTHOM KHCIIOTOW) SIBJICHUM;
O3HAaKOMJIEHHE C 00pa3llaMy BEIIECTB KOJUYECTBOM 1 MOJIb; HAOIO/IEHUE U OMHCAHUE
MIPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3iokeHue caxapa, B3auMOJCHCTBUE
CEpPHOM KHUCIIOTHI C XJIOPUJOM Oapus, ModydeHue u pasnoxxkenue rugapokcuna meau (II)
MIpU HarpeBaHWU, B3aUMOJICUCTBHE *kene3a ¢ pactBopoMm conu meau (I1)); mzyuenue
CIocO0OB pa3fiesieHusi cMecel (C TOMOIIBI0 MarHuTa, (PUIbTPOBAaHWE, BHIIAPUBAHUE,
JTUCTHIUTALNS, XpomaTorpadus), MPOBEACHNUE OYNCTKU MMOBAPEHHOMN COJIHM; HAOII0ICHUE
Y ONMCaHUE OIBITOB, WUTFOCTPUPYIOIIUX 3aKOH COXPAHEHHUS MACCHI.

JemoHcTpanumn

1. ®uznueckue sBJICHUS (pacTUpaHKUE caxapa B CTYIKE, KUTICHUE U KOHJICHCALUSI
BOJIbI U T. [1.).
2. XuMuueckue sBieHus (pa3ioKeHue caxapa, B3auMOJICUCTBUE JKeJie3a C CEPO,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUJIOM Oapus, MOJIyUEHUE U PA3JI0KEHHE
ruapokcuaa meau(Il), B3aumosericTeue xenesa ¢ pacrBopom cosr meau(Il),
B3aMMOJICHCTBHE COJIbI MJIU MeJla C COJISTHOM KHCIIOTOM).
3. O6pa31ipl BEMIECTB KOJIMYECTBOM 1 MOJIb.
4. OnbIThL, WIUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACCHI.

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThl

Jlabopamophvie onvimul



1. O3HakoMyeHUE C 00pa3IaMu MPOCTHIX (METAJIOB U HEMETAJIIOB) U CJIOKHBIX
BEILIECTB.

2. HaGmonenue pusnueckux (MUIaBieHUE BOCKA, TaSHUE JIbJIa) U XUMUYECKHUX (TOPEHHE
CBEYH, MIPOKAJTIMBAHUE MEIHOMN MPOBOJIOKH) SIBICHHM.

3. HaGntonenue u onvcanue NpU3HAKOB MPOTEKAHUSI XUMUYECKUX PEaKLUi pa3HbIX
THUIIOB.

4. HabGmro/ieHre 1 OMKMCcaHue OIbITOB, WJUTIOCTPUPYIOLIUX 3aKOH COXPAHEHHUS MACCHI.

5. O3HaKOMJICHUE C MOJCIISIMUA aTOMOB U MOJIEKYI.

Borunciaenus

— OTHOCHUTEJIbHON MOJIEKYJISIPHOM MACChI BEIIECTB, MOJIIPHOW MacChl, MACChI
BEIIIECTB U KOJIMYECTBA BEIIECTRA;

— MaCCOBOM JIOJIM XUMUYECKOTO AJIEMEHTA 110 (hOpMYJIe COSTUHEHNS;

— MpOCTeHTIeH PopMyIIBI BEIIECTBA IO MACCOBBIM UJTM MOJIBHBIM JOJISIM 3JIEMEHTOB;
— 10 YPAaBHEHUSIM XUMHUYECKON PEaKIMU: KOJTUYECTBA BEUIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE PEArCHTOB WIIA MPOAYKTOB PEAKIINU

Baxuenue npeacTaBuTe M HEOPraHUYECKUX BeLIECTB

IIpeocmasnenus o eazax. Bo3nyx — cmech rasoB. CoctaB Bozayxa. [lonsitue o
razax. 3akoH ABorajipo. MoispHblii 00bEM razoB. OTHOCHUTENbHAS MJIOTHOCTH T'a30B.
OnpeneneHrne OTHOCUTEIBHON MOJIEKYJSIPHOM Macchl Ta3000pa3HOro BEIIECTBA IO
M3BECTHOM OTHOCUTEIHHOM TNIOTHOCTH. OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX
peaKIusx.

Kucnopoo — »snemeHT u npocrtoe BemecTBo. HaxoxaeHue Kuciopoaa B IpUpoOe,
(du3nyeckue U XMMHUYECKHE CBOMCTBa (peakiuu ropeHust u okucienus). lIpoueccs
oKucieHus B xuBoM npupoae. Oxcusl. [Ipumenenue kucinopoaa. CriocoObl NOIy4eHUs
KucjopoAa B JiabopaTopuu W MNPOMBINUICHHOCTH. [loHsATHE O KaTtajm3artope.
Kpyrosopot kuciopoaa B npupozae. O30H — amuioTpornHas MoauduKkaius Kucaopoja.
O30HOBBII CIIOH, €ro 3HaYEHUE ISl KUBBIX OPraHu3MoOB. Pa3pylieHre 030HOBOTO CIOS.

TernoBo#t 3 (PeKT XUMUIECKON peakIuu, TEPMOXUMHUYECKUE YPaBHEHUS, IK30- U
SHAOTEpMUYECKHE peakiuu. TornuBo. Mcmoiib30BaHHWE yIiis U METaHAa B KadyeCTBE
TOILTMBA. 3arpsi3HeHue Bo3ayxa. [loHsaTre o mapHuKoBOM 3¢ dekTe.

JdemoHcTpanuu

1. KauecTBeHHOE OIpeeseHne KUCI0poAa MIPHU MOMOILHU TIACIOIIEH JIyYUHKH.

2. KonnuecTBeHHOE ONpeAeIeHUE COAEpKaHUsl KUCIOpoAa B BO3IyXE€.

3. [lonyuyenue, coOupaHue U U3y4eHUE CBOMCTB KUCIOPO/Ia.

4. HaGnroneHue B3auMOJICUCTBUS BEIIECTB C KUCIOPOAOM M YCIIOBUM BOZHUKHOBEHUS U
MIPEKPaICHUS TOPEHUS.

JlabopaTopHbie U MpaKTUYECKHE PadOThI

JlabopamopHhuwiti onvim

1. O3HakomieHHE ¢ 00pa3aMKi OKCUIOB U OTIMCAHUE UX CBOWCTB.

Ipaxmuueckas paboma

Ne 3. Tlomy4yeHue u coOupanue Kuciaopoaa, U3y4eHue ero CBOMCTB.

Borunciaenus

— 00BEMa, KOJIMYECTBA BEIIECTBA ra3a M0 U3BECTHOMY €0 KOJIMYECTBY BEIECTBA,
00BEMY;

— OTHOCHUTEIBHOM TNIOTHOCTH Ta30B;



— OTHOCHTEJIbHOM MOJICKYJISIPHOM MAcCChl T'a3a MO U3BECTHOW OTHOCUTEIBbHOU
IJIOTHOCTH;
— 00BEMOB T'a30B MO YPAaBHEHUIO XUMUYECKOM peaKIny;
— M0 ypaBHEHUSIM XMMHUYECKOM peakInu: KOJIMYeCcTBa BEelIecTBa, 00bEMa, Macchl 1o
U3BECTHOMY KOJMYECTBY BEIIECTBA, 00bEMY, MACCE PEareHTOB WM MPOAYKTOB PEaKIIUU

Booopoo — »snemeHT u mpocroe BemiecTBO. Haxoxknenue Bojopoga B IPHUPOJE,
¢bu3nUecKue 1 XMMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CrocoObl nmosydueHus. [lonstue o
KHMCJIOTaxX U coysiX. Mcnosb3oBanue BOAOPOAA B KAYECTBE TOIUIMBA.

JdemoHcTpauumn

1. [Tonyuyenue, coOupaHue U paclo3HaBaHUE BOAOPO/IA.
2. 'openue Bogopona.
3. BzaumopeiictBue Bogopoaa ¢ okcugom meau(1l).

JlaGopaTopHble 1 IPpaKTHYEeCKUE PadoThI

JlabopamopHhuwiti onvim

B3aumoencTBre KUCIOT C METAJJIAMM.

IIpakmuueckas paboma

Ne 4. Tlonyyenue u coOupanue BOAOPOJa, U3yUEHHE €TO CBONCTB.

Beruunciaenus

— 00bEMa, KOJIMYECTBA BEILIECTBA I'a3a [0 U3BECTHOMY €r0 KOJMYECTBY BEIIECTBA
UM 00BEMY;
— 00BEMOB Ta30B 10 YPAaBHEHUIO XUMUYECKON PEaKITUU;
— M0 YpaBHEHUSM XMMHUYECKOMN peaKIMu: KOJIMYeCTBa BEIECTBa, 00bEMA, MaccChl IO
M3BECTHOMY KOJIMYECTBY BEILIECTBA, 00BEMY, MACCE PEArCHTOB WU MPOAYKTOB PEAKIIMU

Booa. ®wuznueckue cBoiicTBa Bojbl. Boma kak pactBoputenb. PacTtBopsl.
HacelllieHHBIE ¥ HEHACBIIEHHBIE PAcTBOPBI. PacTBOPMMOCTH BEHIECTB B  BOJE.
@dakTopbl, BIUSAIOIINE HA pACTBOPUMOCTb TBEPABIX M Ta3000pa3HbIX BemiecTB. CrocoOsbl
BBIPAKEHUS KOHLEHTPALMU PACTBOPOB: MaccoBas JO0JIsI PACTBOPEHHOIO BEIIECTBA,
MOJIIpHast KOHIEHTpanus. Poyib paCTBOPOB B IPUPOJE U B )KU3HU YEJIOBEKA.

Xumuueckre cBoiicTBa Bojabl. [lonstne 00 ocHoBanusix. [lonstue 00
nHauKaTopax. KpyroBopoT BoAsl B mpupoie. 3arpsisHeHUE MpupoAHbIX BoA. OxpaHa u
OYMCTKA IPUPOAHBIX BOJ.

JdemoHcTpanuun

1. DneKTpon3 BO/bl; CHHTE3 BO/IBI.
2. BzaumopeiicTBre BObI ¢ METAJIAMU (HATPUEM M KaJbLIUEM), C OKCUAaMU METAJIJIOB.
3. UccnenoBanre pacTBOPOB KUCIOT U IETOYEHN C MOMOILBIO HHAUKATOPOB.

JlabopaTopHbie U NpaKTHYECKHE Pad0OThI

JlabopamopHvie onvimol

1. ccnenoBanue 0COOCHHOCTEM pacTBOPEHUS BEIIECTB C PA3TUUHOM
PacTBOPUMOCTBHIO.
2. IIpuroroBneHre pacTBOPOB C ONPEACIEHHON MOJIIPHOW KOHIIEHTpaluen
pacTBOPEHHOI'O BELIECTBA.

Ipakxmuueckas paboma

No 5. IlpuroroBieHwe pacTBOPOB C ONPEACIEHHOWM MacCOBOM  JOJEU
pacTBOPEHHOrO BemiecTBa. [IpUroTOBIEHHE PACTBOPOB C OMNPEICIEHHONM MOJIIPHOU
KOHIICHTpaLMen paCTBOPEHHOIO BEIIECTBA.



Bobrunciaenus

— C UCIOJIb30BAHUEM TOHATHS «MACCOBAs JIOJISI BELIECTBA B PACTBOPEY;

— C UCIOJIb30BAHUEM ITOHATHS «MOJIIPHAs KOHUEHTPALNS pACTBOPEHHOTO BEILIECTBAY,;
— C UCTIOJIb30BaHUEM IpaMKOB PACTBOPUMOCTHU ISl paCYETOB paCTBOPUMOCTH
BEILIECTB

Knaccugurayua  neopeanuveckux  coeounenuil. Oxcuapl.  Kiaccudukanms
OKCH/JIOB: coJieoOpasyroiue (OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIC) u
HecosieoOpasyromupe. MexayHapoJHas HOMEHKJIATypa OKCUAOB. TpuBHAIbHBIE
Ha3BaHUs OKCUAOB. (DU3NYECKHE W XapaKTEepHblE XMMHYECKUE CBOMCTBA OKCHIOB
(B3aMMOJEHCTBHE C BOAOW, C KHUCIOTAMH W OCHOBAaHUSIMH, C JAPYTHMMH OKCHUIAMH).
IlonydeHue OKCHUIOB.

[loHsiTHE O THUIPOKCHUAAX — OCHOBAHMSIX M KHUCJIOPOJACOAECPKAIIMX KHUCIOTaX.
Kucnotel. Knaccudukanus kucnor. MexnyHapoaHas HOMEHKIATYpa U TPUBHAIBHBIC
Ha3BaHUs KHUCIOT. PU3NUYECKUE U XMMUYECKUE CBOMCTBA KHUCIOT (B3aMMOJCHCTBHE C
MeTalljlaMH, C OKCHJAaMU METaJJIOB, OCHOBaHMSMHM M COJSIMM). P akTUBHOCTH
merauioB H. H. bekerosa. [lomydenue kucior. Kucnorsl B npupojne, IpUMEHEHUE
BAKHEUIIUX KUCIOT.

OcHoBanus. Knaccudukanus ocHOBaHUM: IIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
MexnayHaponHas HOMEHKJIATypa OCHOBaHMW. TpHBHaNbHBIE HAa3BaHUS OCHOBAHUM.
[1énoun, ux cBoiicTBa (B3aMMOAEWUCTBHUE C KHUCIOTHBIMH OKCHIAMH, KHUCIOTaMU H
COJIIMM) M CcHocoObl monydeHus. HepacTBopuMble OCHOBaHMS, HMX CBOWMCTBA
(B3auMOJEHCTBHE C KUCIOTaMHU) U CHOCOOBI monydeHus. AM@otepHocTh. [loHsiTHEe 00
aM(pOTEepHBIX THIPOKCUAAX(Ha TMpUMEpPE TUIPOKCUAOB [IMHKA W  AJIOMHHHUS):
XUMHUYECKUE CBOMCTBA (B3aMMOJIEUCTBHE C KUCIOTAMHU U IIEJI0YAMM) U MTOTYYEHHE.

Conm (cpenHue, KucCable, OCHOBHBIE, IBOMHBIE). MexyHapoHas HOMEHKJIATypa
cosieii. TpuBuanbHble Ha3zBaHUs cosieidl. DU3MYECKHME U XapaKTEepHbIE XUMHUYECKHUE
CBOWCTBA Ha ITpuMepe cpeanux conen. [lomyuenue conen.

I'eneTnueckas CBA3b MEXAY KJIACCAMHA HEOPTaHWUYECKUX COETHMHEHMM.

IJKcnepumenmanvHoe — uU3yueHue — eewjecme U - AGNeHull:  KOJIMYECTBEHHOE
ONpe/eNieHue COJEpKaHUs KUCIOpoJa B  BO3JyXe; IOJIyd4eHHe, coOupaHue,
pacrno3HaBaHME€ W U3YyYEHHE CBOMCTB KHUCIOPOJAA; HaONIOEHHE B3aUMOACHCTBUS
BEIIECTB C KHUCIOPOAOM M YCJIOBUM BO3HMKHOBEHMS M IIPEKpAIICHUS TOpPEHHS;
O3HaKOMJIEHHE ¢ 00pa3laMu OKCUIOB M OMMCAaHUE UX CBOMCTB; MOJIy4eHHEe, COOMpaHue,
pacno3HaBaHHE U U3y4YEHUE CBOMCTB BOJOpOAa (TOPEHUE); B3aUMOICHCTBIE BOIOPOIA C
okcunoM meau (I1); uccrnenoBanrie 0COOEHHOCTEM PACTBOPEHUS BEIIECTB C PAa3IUYHOM
PAaCTBOPUMOCTBIO; TPUTOTOBIIEHUE PACTBOPOB C ONPEICIEHHOW MACCOBOM JOJIEU
PacTBOPEHHOIO BELIECTBA; IPUIOTOBJIECHUE PACTBOPOB C ONPEACIEHHOW MOJSPHOU
KOHILICHTpALMEH pAaCTBOPEHHOIO BEIIECTBA;, B3aUMOJEUCTBUE BOJAbI C METaJUIAMU
(HaTpueM M KaJlbLIMEM); OMNpEJEICHHE PACTBOPOB KHUCJIOT M IIEJIOYEH C IMOMOILBIO
MHAMKATOPOB; HCCIeA0BaHNE 00pa30B HEOPTAHUYECKUX BEILIECTB PA3IMYHBIX KJIACCOB;
n3yueHue B3aumoaeictus okcuaa meau (II) ¢ pacTBOpom CepHOU KUCIOTHI, KUCTIOT C
METaJUIaMH, PEaKUUi HEUTpaan3alu; IMOJIYy4YeHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHUE OJJHOTO METajlla APYTMM U3 PacTBOPA COJIM; B3aUMOJIECUCTBHE TMAPOKCHIA
[IMHKA C pacTBOpPaMH KHCJIOT M IIEJIOYEH; pelIEeHNEe SKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCAUHEHUINY.



JemMmoHCcTpanumn
1. OGpa31ibl HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.
2. OnbITHL, WUTIOCTPUPYIOLINE XUMUUECKUE CBOMCTBA KJIIACCOB HEOPTaHUUECKUX
BEILIECTB.
3. OnbITHL, AEMOHCTPUPYIOIINE TEHETUYECKHUE CBSI3U MEK]y BELIECTBAMU,
COCTABJISIIOLIMMU T€HETUUECKHE PAJIbI METAJlJIa M HEMETaIlJIa: TOPEHUE Kablus (Cepbl)
B KHCJIOPOJIE, PACTBOPEHUE 00Pa3yIoLIErocs OKCH/Ia B BOJE U UCTIBITAHUE MTOJTYYEHHOTO
pacTBOpa MHIUKATOPOM.
4. Konn4ecTBEHHOE U3yUCHHUE PEaKIMU HEUTpaTn3alii.
5. CpoiicTBa aM(pOTEPHBIX OKCUIOB U THAPOKCHUIOB.
JlaGopaTopHble 1 IpaKkTHYEeCKUE PadoThI
Jlabopamopnvie onvimul
1. Onpenenennie pacTBOPOB KUCIOT U IIEJIOYEH C TOMOIIBIO UHIUKATOPOB.
. I3yueHne B3auMOAEHCTBHS KUCIIOT C METaJJIaMU, PEAKIUi HEUTpaIu3aluu.
. B3aumopeiictBue pactBopa cepHoi KUCIOTHI ¢ okcuaom meau(Il).
. [losryueHne HepacTBOPUMBIX OCHOBAHUM.
. BzaumogerictBre HepaCTBOPUMBIX OCHOBAHUU C KHUCIIOTAMM.
. Paznoxenue runpoxcuaa menu(ll) mpu nHarpeBanuu.
. BeiTecHeHMEe 0JHOTO MeTailIa IPYTUM U3 PacTBOPA COJIU.
. BzaumogenicTBre rTHApOKCHIa LIUHKA C PACTBOPAMU KUCIIOT U LIEIIOYEH.
. CiocoObI noJTy4eHust CoJe.
lIpakmuueckas paboma
No 6. PemeHne »SKCIEpUMEHTANIBHBIX 3adad4 1O TemMe «OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX COETUHEHUID.

Bbrunciaenus

— I10 YPaBHEHMSIM XUMHUYECKOW pEaKIMK: KOJIMYECTBA BEIIECTBA, 00bEMA, MACChHI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, MACCE PEAreHTOB WIH IPOAYKTOB
peakuuu;

— MAaccChl IIPOYKTa PEAKLIMU 110 U3BECTHOW MAcCe OJHOIO U3 UCXOJHBIX BEIIECTB,
B35TOI0 B BUJIE PACTBOPA, CONEPIKALLEIO ONPEAEIEHHYIO MACCOBYIO J10JIIO
pacTBOPEHHOI'O BELIECTBA

Iepnoaunyeckuit 3axoH u Ilepuoanyeckass cucremMa XMMHUYECKHX IJI€MEHTOB
. N. MenaeseeBa. CtpoeHne aTomMoB. XuUMHYeCKasi CBA3b. OQKHCIUTEIBHO-
BOCCTAHOBUTEJIbHbIC PEaKIUH

[TepBbie MOMBITKU KiIacCU(UKALMKM XUMUYECKUX 3jieMeHTOB. [loHsTHe 0 rpymmax
(cemeiicTBax) CXOAHBIX DJIEMEHTOB: WIEJOYHBIX W IIEJIOYHO3EMENbHBIX MeETalax,
rajioreHax, MHEPTHBIX (OJaropoJHbIX) ra3zax. OJEMEHThl, KOTOpble O00pa3yroT
aMdoTepHbIe OKCHUIBI U THAPOKCHUJIBI.

Ilepnogmueckuit 3akoH. OtkpbiTe Ilepmoamueckoro 3akona. Ilepuonnueckas
cucreMa xumuueckux odneMeHToB . 1. MenneneeBa. KoporkonepuogHas wu
JUTMHHOTIepUOoaHast  QgopMbl  Tabmuiel  «llepuoamdeckasi cucTeMa XUMHUYECKUX
sanemenTtoB /. 1. MenneneeBay. [lepuosbl u rpynisl (A- u b-rpymrsi).

Crpoenue aromoB. CoctaB artoMHbIX sijep. M3orombl. PaanoakTUBHOCTS.
DneKTpOHBI. DIIEKTPOHHAs OpOUTah. DHEPTETHUYECKUE YPOBHU U MOAYPOBHU aTOMa; S-,
p-, d-opOutanu. DeKTpoHHBIE KOH(DUTYpallMK U SJEKTPOHHO-Trpadudeckue GopMyIibl
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aToMOB. DOU3MYECKUN CMBICI MOPSAKOBOTO HOMEpPA, HOMEpaA IIEpHUOJia U TPYIIIbI
anemeHTa. CTpoeHHE »JJIEKTPOHHBIX O00JO0YEeK aTOMOB TMEpBBIX 20 XUMHUYECKHX
anemeHTOB [lepuonnueckon cucremsel [. 1. MenneneeBa: pacnpeneieHue 3JIE€KTPOHOB
0 DHEPreTUYECKUM YPOBHSAM, IOAYPOBHSAM U opOuTamsiM. DOU3UYECKHN CMBICT
[Teprnoanmyeckoro 3akoHa.

3aKOHOMEpPHOCTH HU3MEHEHHA pajdyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB MO TpynmnaM W nepuoaam. M3meHeHue
KUCJIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUWA XHUMHUYECKUX 3JEMEHTOB B NEPUOJAX U
rpynnax. XapakTepUCTUKAa XHUMHUYECKOrO0 3JIEMEHTA 10 €ro IOJOXEHUIO B
Ilepnonnueckou cucreme /1. I. Menneneena.

3nauenue llepuoanueckoro 3akoHa u llepuoanueckoil CHCTEMBl XUMHUYECKHX
AJIEMEHTOB JUIA pa3sBUTUSA HAaykKu W npaktuku. J[.M.MenneneeB — yu€HbId WU
rpa)KJaHVH.

JdemMoHcTpanuun

Ta6muna «Ilepuonnueckas cuctema xumuueckux 3memeHToB J1. 1. MenaeneeBay.

JlaGopaTopHble 1 MpaKTHYeCKHE PA0OTHI

JlabopamopHhvie onvimoi

1. O3HakoMJyIeHHE C 00pa3laMy METAJUIOB U HEMETAJUIOB.

2. MopnenupoBanue noctpoenus [lepuoanueckoit cucrems JI. 1. Meneneena

DJIEKTPOOTPHUIIATEIILHOCTh XUMHUYECKHUX JJIEMEHTOB. XHUMHUYECKas CBs3b. Bujsl
XMMHUYECKOW CBS3U: KOBAJIICHTHAs TMOJSAPHAS CBSI3b, KOBAJICHTHAS HEMOJISIPHAS CBS3b,
MOHHAs CB3b. MexaHn3Mbl 00pa30BaHusl KOBAJEHTHOW U MOHHOMW CBSI3U. DJIEKTPOHHBIE
U CTPYKTYpHBIE (hopMyJibl BeliecTB. KaTHOHBI M aHUOHBI.

Kpucrannuueckue u amopdubie BemiecTBa. THUMbl KPUCTALIMYECKUX PEHIETOK:
VWOHHAs1, aTOMHAas1, MOJICKYJISIPHASI M UX XapAKTEPUCTUKHU.

Crenenb okucieHusi. OmnpeneneHue CTENeHEH OKHUCICHHS aTOMOB B OMHapHBIX
coeuHeHUAX. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKuciaeHus u
BoccTaHOBJIeHUsI. OKHUCIUTENN U BOCcCTaHOBUTENIU. COCTaBICHUE YPaBHEHUN MPOCTHIX
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIMi W pacCTaHOBKa B HUX KOA(D(HUITMEHTOB
METOJ/IOM JIEKTPOHHOTO OanaHca.

JdemoHcTpanuu

1. Moaenu aToMOB, MOJIEKYI.

2. O3HaKOMJIEHHE ¢ MOJICISIMHA KPUCTAJUTMUCCKUX PEIIETOK MTOBAPEHHOM COMH, rpaduTa,
TBEPAOro okcuaa yraepoaa(lVv).

3. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMN: TOPEHUE, PEAKIIUN PA3I0KEHUS,
COCJIMHECHUA.

Boruncienus

— M0 YpaBHEHUSIM XUMHUUYECKOMN pEeaKIUK: KOJIMYECTBA BEIIECTBA, 00bEMA, MACChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, 00bEMY, MacCe pEareHTOB WM MPOIYKTOB
peaxkiuu;

— MPOCTEHNTIIEH MOJEKYISIPHON (DOPMYJITBI BEIIECTBA IO U3BECTHBIM MaCCOBBIM JIOJISIM
3JIEMEHTOB

IKcnepumenmanvHoe uzyyeHue geuyecms U s6jleHull: 03HAKOMIICHHE ¢ 00pa3iaMu
METAJUIOB U HEMETAJUIOB; MOACIUPOBAHUE CTPOEHUSI MOJIEKYJI IIPU MMOMOIIHY PUCYHKOB,
MOJENIel, OJEKTPOHHBIX M  CTPYKTYPHBIX  (OpPMYJI; TPOBEICHHE  OIBITOB,



WJUTIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKivil (rOpeHue,
peaKIuu pa3oKeHUs, COSTUHEHHUS ).

MexnpeaMeTHbIE CBSI3H

Peanuzanust MeEXNpeIMETHBIX CBS3€M NpU H3YYEHUM XHUMHUM B 8§ KJacce
OCYILIECTBIISIETCA Yepe3 HCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX IOHATHM,
TaK U MOHATUM, MPUHATHIX B OTJICJIBHBIX €CTECTBEHHBIX HAYKaX.

OO0mue ecTeCcTBEHHO-HAy4YHbIE TOHSTHS: sBJICHHE (IIporiecc), Hay4dHbIM (akxT,
TUI0TE3a, TEOPHSs, 3aKOH, aHalu3, CHUHTE3, KiIaccuukanus, TEepPHOTUIHOCTD,
HaOJI0/ICHHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIETb.

®duznka: SBICHUS TPUPOIBI, (GU3UIECKUE SBIICHHSI, BEIIECCTBO, TEIO, (GHU3UICCKUE
BEJIMYMHBI, €JIMHUIIBI U3MEpPEHUs, 00bEM, Macca, arperaTHble COCTOSIHHE BEIECTBA,
aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, MOJIEKYJA, CTPOCHHE Ta30B, KUIAKOCTEH W
TBEPABIX (KPUCTATUTMUECKHUX ) TEN, SIEKTPUUECCKUN 3apsijl, KOJIMUYECTBO TETIOTHI.

buonorus: 6uocdepa, horocuHTe3, Mpoiecchl 0OMEHA BEIICCTB.

I'eorpadus: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC MOPOMABI, IOJC3HBIC
HCKOMAaeMbIE, TOILUIMBO, BOJHBIEC PECYPCHI.

Texnonorusi: TexHocepa, NPOU3BOJACTBO, XUMHUUYECKHE TEXHOJIOTHH, CHIPBE,
KOHCTPYKIIMOHHBIE MATEPHUAIIBI.

9 KJIACC

BemecTBo M XUMHYeCKas peaKkuus

Ilosmopenue u yenybnenue 3Hanuti 0CHOBHBIX pazdenos Kypca 8 knacca. CTpoeHue
atomMoB. (CBOWCTBA AaTOMOB XUMHYECKUX OJJEMEHTOB, HUX KOJHWYECTBEHHBIE U
KAueCTBCHHbIC  XapaKTePUCTUKU  (paauyc,  JEKTPOOTPUIATEIBHOCTb,  DHEPIUs
noHuzanuu). llocmenoBaTeNbHOCTh 3aMOJIHEHUS DJICKTPOHHBIX OpOUTalIell aToMOB
MaJibiX MepuofoB. OCOOCHHOCTH 3alOJHEHUs JJIEKTPOHHBIX OpOUTaneil aToMOB
Oonpimux nepuoaoB. Ilepuomuueckass cucTeMa XUMHUUYECKUX DJIEMEHTOB B CBETE
MpEICTaBICHU O CcTpoeHurn aroMa. CTeneHb OKHUCJIEHUS W BaJCHTHOCTD.
[Ipencrapienne O TNEPUOIUYECKOM 3aBUCUMOCTH CBOMCTB XUMHYECKUX DJIEMEHTOB
(2JIEKTPOOTPHULIATENIBHOCTh, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA, KHUCIOTHO-
OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCHUIOB) OT CTPOEHUS aTOMA.

CrpoeHnue BemiecTBa. BeliecTBa B TBEPAOM, KUJIKOM U ra3000pa3HOM COCTOSTHUHU.
Bunabl xumudeckoil CBSI3M: MOHHAsI, KOBAJICHTHAsI (HETIOJISIpHAS, MOJspHAas); OOMEHHBIN
M JOHOPHO-AaKIENTOPHBI  MEXaHW3M  O00pa3oBaHUSI  KOBAJICHTHOW  CBS3H.
MexMoneKysspHble B3aUMOJICUCTBHS (BOJAOpO/IHAsl CBA3b, CWibl BaH-nmep-Baanbca).
THUIIBI KPUCTAINIMYECKUX PELIETOK — aTOMHAs!, MOHHAsI, METAJUINYECKAs], MOJIEKYJIApHAs
— ®W OCOOCHHOCTM UX CTPOCHHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEIETKU U BUJA XUMHYECKOU CBSI3H.

JdemoHcTpanuu

1. Moaenu KpUCTaTUIMYECKUX PEIIETOK HEOPTAaHUYECKUX BEILIECTB.

2. Bunpr Tabnui «Ilepronuueckas cucrema XuMudeckux seMeHToB /1. U.
MenpaeieeBa»

OcHoHble 3aKOHOMepHOCMU npomeKanus xumudeckux peaxyuu. Knaccudukamms
XUMUYECKUX PEaKIUM MO pa3IMdYHbIM MpU3HAKaM (110 YUCIY U COCTaBY yUacTBYIOIIUX B
pEeakiMy BEIIEeCTB, MO TEIIOBOMY 3G (}EKTy, M0 HM3MEHEHHUIO CTENEeHEW OKWCICHUS



XUMHUYECKUX 3JIEMEHTOB, 0 00PaTUMOCTH, 10 YYaCTHIO KaTaau3aTopa, 0 arperaTHOMY
COCTOSIHUIO pEarupyromux BeIeCcTB).

DJIEMEHThl XUMHUYECKOW TEPMOAMHAMHKU. JHEPreTUKa XUMHUUYECKUX PpEaKIUU.
TeroBoit > dexT XUMUYECKON peakuud. IK30-U DSHIOTEPMHUUECKHE pPEaAKIUH,
TEpMOXUMHYECKUE ypaBHEHMs. 3akoH l'ecca m ero crenctBus. BeluucieHus 1o
TEPMOXUMHUYECKUM YPAaBHCHUSIM.

[ToHdaTHE O CKOPOCTHM XHMMHUYECKOW pEeaKUuU. 3aKOH JIEMCTBYIOLIUX Macc.
@akTOpbl, BIUAIONIME HA CKOPOCTh XHUMHYECKOM peaKIUU. JHEPrusi aKTUBAIUU.
[Tonsitue o katanusze. epmeHnTbl. THTHOUTOPEI.

[lonsiTue 00 OOpaTUMBIX M HEOOPATUMBIX XUMHUYECKHUX peakuusx. [lonsrue o
XMMHUYECKOM paBHOBecuu, npuHuun Jle Illarense. YcnoBus cMEmEHUs XUMUYECKOTO
paBHOBecusA. DAaKTOPBHI, BIUSIOIIME HA COCTOSIHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE peaKiuu. OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBONCTBA XHWMHYECKHUX 3JJIEMEHTOB, 3aBUCUMOCTb OT CTEIECHH
OKWCIICHHUS. BaXHble OKUCIUTENW U BOCCTaHOBUTENH. llepmaHranat kamus
(xapaktepuctuka). CocTaBlieHHE YpaBHEHUH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiMii ¢ HCIOJIb30BAHUEM METO/A JJIEKTpOHHOTO OanaHca. CBoWCTBa MPOCTHIX
BEILIECTB — METAJJIOB M HEMETAIOB — B CBETE IMPEJCTaBICHUNA 00 OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIHUSIX.

JdemoHcTpanuu

1. BausiHue kaTanm3aropa Ha CKOPOCTh XUMHYECKON PEAKIINH.

2. IlpumMepsl HEOOPATUMBIX U OOPATHUMBIX PEAKIUH.
3. CMelieHne paBHOBECHSI XUMUYECKON PEAKIIUH.

JlabopaTopHbIe U NpaKTUYECKHE PadOThI

JlabopamopHmbwiii onvim

N3yuyeHune 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIIMK OT Pa3IMYHbIX (DAKTOPOB.

IIpakmuueckas paboma

Ne 1. Pemenue »sKkcnepuMEHTaNbHbIX 3amady 1o TemMe «OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUI.

Borunciaenus

— 10 TEPMOXUMHUYECKOMY YPaBHEHUIO PEaKINH: TETIOBOTo d(dekra
XUMHUYECKOM peaKIu Mo KOJUYECTBY BEIIECTBA, MACCE UITU O0BEMY
MIpOpEearupoBaBIIETO WK 00Pa30BABIIETOCS BEIIECTBA;

— KOJIMYECTBA BEILIECTBA, MACChl MJIM 00bEMA BEIIECTBA 110 U3BECTHOMY TEIJIOBOMY
3 PeKkTy XUMUUECKON peakiiviy;

— MAacchl MPOAYKTa PEAKIHUH MO U3BECTHOM Macce OAHOTO U3 UCXOAHBIX BEIIECTB,
B35TOrO B BUJIE PACTBOPA, COJIEPIKAILETO ONMPEAETEHHYIO KOHIIEHTPALIUIO
PacCTBOPEHHOIO BELIECTBA

Onexmponrumuyeckas ouccoyuayus. Xumuueckue peakyuu 8 pacmeopax. Teopus
AIEKTPOIUTUIECCKON uccorualuu. PacTBopeHne kak (PU3NKO-XMUMHUUYECKHM MPOIIecC.
[lonatrie o ruapaTax W KPUCTAJUIOTHUApATaX. OJIEKTPOJUTHI M HEIJIEKTPOJIUTHI.
Katnonsl, anuonsl. MeXaHM3M JHUCCOLMAIIMU BEIIECTB C PA3JIMYHBIM BHJIOM
XUMU4ecKoil cBsizu. CuiibHbIE W cla0bie 2eKTpoduThl. CTENeHb IUCCOIUAINH,
KOHCTaHTa auccounanuu. MoHHOE mnpousBeneHue BOAbl. BOAOPOIHBIA MOKAa3aTelb.
NHaukatopsl. DIEKTPOIUTHYECKAS TUCCOUALNS KUCIOT, OCHOBAHUM U COJIEH.



Peakunu moHHOro oOMmeHa. YciOBHS MPOTEKAHUSA pPEaKIUil HMOHHOrOo OOMeEHa.
MonekynsipHble, MOJHBIE WM COKpall€HHbIE WMOHHBIE YpaBHEHUs peakuuii. CBoiCTBa
KHUCIIOT, OCHOBAaHMM M COJIM B CBET€ NPEICTABICHUNA OO0 3JICKTPOJUTUUYECKON
nucconuanny. KauecTBeHHbIE peakllud Ha HOHBI.

I'mppomus conert. MoHHBIE ypaBHEHHMsI THAPOJIM3Aa COJIeW. XapakTep cpeabl B
BOJHBIX PACTBOPAX COJIEH.

IKcnepumenmanvHoe usydenue eeuwjecme U s61eHuli: 03HaKOMJIIEHUE C MOJEIISMU
KPUCTAJUINYECKUX PEMIETOK HEOPTraHWYECKUX BEIIECTB — METAJUIOB M HEMETAJUIOB
(rpaduta W ayMaza), CIOXKHBIX BEIIECTB (XJIOpHWIAa HATPHs); HCCICIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMH OT BO3JEHCTBUS PA3THUHBIX (haKTOPOB;
OTBITHI, WJUTIOCTPUPYIOIINE OOpPaTUMOCTh XHMHYECKUX pPEaKIUi; HCCIeTOBaHHE
ANEKTPONIPOBOJIHOCTH PACTBOPOB, MPOLECCA NUCCOLMALMU KUCIIOT, IIEJI0UYEH U COJIEH;
MIPOBEJICHUE OINBITOB, WUIIOCTPUPYIOMIMX MPHU3HAKU MPOTEKAHUSI PEAKIUA HOHHOTO
oOMeHa (oOpa3oBaHME OcajKa, BbIJEJIEHHWE Tra3a, 0Opa3oBaHHE BOJbl); MPUMEHEHHE
WHJUKATOPOB (JlakMyca, MeETWIOpaHwxka u ¢eHondTaienHa) s ONpeaeiacHUs
XapakTepa cpelbl B pacTBOpax KHUCJIOT, OCHOBAHUN W COJIEH; MPOBEJICHHE OMbBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKiuil (ropeHue,
peakiMu paslioKEeHHs, COCJUHEHHs); paclo3HaBaHWE HEOPTraHWYECKUX BEIIECTB C
MTOMONIBI0 KAaYECTBEHHBIX PEAKLIHM HA MOHBI; PEIIEHUE SKCIEPUMEHTAIIBHBIX 3a7a4 MO
temaM:  «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  peakuun», «l'uapoiu3  colieny,
«ONEKTPOIUTUYECKAS JUCCOLUALIHS.

JlemoHCcTpauumn

1. Dnexrpruyeckas MPOBOAUMOCTB PACTBOPOB BEILECTB; ABUKEHNE NOHOB B
AIEKTPUYECKOM IOJIE.

2. OnbIThl, WUTIOCTPUPYIOLIUE TPU3HAKU MPOTEKAHUS PEAKIIMI HOHHOTO OOMEHa.
3. OnbITHI 110 ONPEAEIICHHUIO CPEJIbl B pacTBOpaXxX Coyell (XJI0puaa HaTpus, KapOoHaTa
HATpHs, XJIOpU/A ITUHKA).

JlaGopaTopHble 1 NpaKTHYeCKHe PadoThl

Jlabopamopnvie onvimul

1. Peakiiuu noHHOr0 0OMeHa B pacTBOPAx JIEKTPOIUTOB (C 00pa30BaHMEM OCaJIKa,
BBIJICJICHHEM Tra3a, oopasoBaHueM Bojbl): cyiabdara menu(ll) u ménoun, kapOboHaTa
HaTpUs U COJSTHOW KUCJIOTHI, peaKlMsl HEUTPpaTU3aluu MEXIY TUIPOKCHUIOM KaJus U
COJISTHOU KUCIIOTOM.

2. cnonp30BaHre MHIUKATOPOB (JIAKMYca, METUIIOpaHkKa U (eHon(TanenHa) 1ist
OTPENIEIICHNS XapaKTepa CPeabl B paCTBOPAX COJIEH.

3. Pacnio3HaBaHrE HEOPraHUYECKUX BEIIECTB C MTOMOIIBIO KAYECTBEHHBIX PEAKIIMMI Ha
VOHBI.

IIpakmuueckue pabomsi

No 2. PelieHue 3KCrepUMEHTAIBHBIX 3a/1a4 110 TeMe «CBONCTBA KUCIIOT,
OCHOBAHUU U COJIEUN KAK 3JIEKTPOJIUTOBY.

No 3. PenieHne sKkCepuMEHTANIBHBIX 33/1a4 110 TeMe «[ uaponamns3 conen.

Borunciaenus

— MaccChl NPOJYKTa PEAKIUK MO U3BECTHOM Macce OJHOTO U3 UCXOIHBIX BEILIECTB,
B3ATOTO B BHJIE PpPAacTBOpa, COJEPKAIIETO  ONPEACIEHHYIO  KOHIEHTPALUIO
pacTBOPEHHOIO BELIECTBA.



HeMmeTaunibl 1 X coeIMHEHUS

Obwas  xapaxmepucmuka  Hememannos. OCOOEHHOCTH  CTPOEHUST  aTOMOB
XUMHAYECKUX  DJEMEHTOB, IPOCTBIX  BEIIECTB, amwioTponusa. OKUCAUTENBHO-
BOCCTAaHOBUTENbHBIE  CBOMCTBAa HeMeTauioB. (CpaBHUTENbHAs  XapaKTEpUCTHKA
COEMHEHN HEMETAJIOB.

Obwas  xapakmepucmuxa 2anocenog. (OCOOEHHOCTH CTPOEHUSI  aTOMOB,
XapaKkTepHble cTereHu okucieHus. CrtpoeHue U (GU3HUECKHE CBONCTBAa MPOCTHIX
BEILIECTB — T'AJIOT€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aMMOJEHCTBHE C
METaJUlaMH, HEMETaJUIaMH, BOJOW, mienodamu). XiopoBoaopon. ConsiHas KUCIOTa,
XUMHUYECKUE CBOICTBA, MOJTYy4YEHUE, MPUMEHEHHE. JleificTBUE XJopa M XJIOPOBOJIOpOAA
Ha OpraHM3M 4eJIOBEKa. BakHeuIme XJI0pUIbl U UX HaXOoXaeHne B npupoae. llonsarue
0 KUCJIOPOJICOAEPKAIINX KUCIOTaX XJI0pa U UX COJISIX.

JemoHCcTpauumn

1. ®u3nyeckue 1 XUMUYECKUE CBOMCTBA TaJIOTEHOB U UX COECIUHEHUM.

2. IlonyuyeHue XJIOpPOBOAOPOAA.

JlaGopaTopHble 1 MpaKTHYeCKHE PAad0OThI

JlabopamopHvie onvimol

1. O3HakoMJIEHHE C 00pa3aMU IPUPOIHBIX XIJIOPUIOB (TaTOTEHUIOB).

2. CBOWCTBA COJISTHOM KHUCIIOTHI.

3. BeITecHeHHE OJTHUX TaJlOr€HOB JPYTUMHU U3 COEIUHEHUH (TalIOr€HUIOB).

4. IlpoBeneHue Ka4eCTBEHHBIX PEAKIMi Ha XJIOPUA-, OPOMHUI- U MOJUI-UOHBI U
Ha0JII0ICHUE MPU3HAKOB UX MPOTEKAHHUS.

lIpakmuueckas paboma

No 4. TlonydyeHue COTHON KUCIOTBI, U3yYEHUE €€ CBOKCTB.

Bobrunciaenus

— I10 YPAaBHEHUSIM XUMHUUYECKUX PEAKIIMii, €CIIM OJIUH UX PEareHTOB JIaH B
U30BITKE;

— 00BEMOB T'a30B MO YPAaBHEHUIO XUMUYECKOM peaKIuu

Obwasn xapakxmepucmuka 21emenmos VIA-epynnei. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CrpoeHue U (uU3MUECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJIJIOTPOINHbIE MOAU(DUKALIMUA KUCIOpOAa U
cepbl. XUMUYECKHME CBONCTBA Cepbl (B3aUMOJEHCTBHE C HEMETAUIaMH, METaJUIaMu).
CepoBonopos, CTpoeHHE, (QHU3MYECKME M XUMHYECKHE CBONCTBA (KUCIOTHBIE U
BOCCTAHOBUTEIbHbIE CBOMCTBA). OKCHUIBI CEpbl KaK NPEICTABUTENN KHCIOTHBIX
okcusioB. CepHucTast kucioTa u €€ conu. CepHast Kuciota, pu3nueckue 1 XUMHUECKUE
CBOMCTBa (0011IME KaK MpeJICTaBUTENs Kiacca KUCIOT U crienuduueckue). Conu cepHoi
KHUCJIOThl. XHMMHYECKHE peaKluu, JeXKallue B OCHOBE MPOMBIIIJIEHHOrO crocoda
MOJIy4eHUs] cepHOM KucnoThl. [lpeAcTaBieHUss O XUMHUYECKOM IPOU3BOACTBE U
CBA3aHHBIX ¢ HHUM Tnpodeccusix. llpumeHeHne cepHOW KHUCIOTBI U CyJIb(aTOB.
KauecTBennbie peakuuu Ha CyiabQuT-, cyiabpua- u cyinbdar-anuonsl. Haxoxnenue
cepbl U €€ COCOUHEHUM B MNpUpPOJE. XUMUUYECKOE 3arpsA3HECHHE OKPYKAIOLIEH Cpelibl
COCIUHEHUSIMU cepbl (KUCIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa), CHOCOObI €ro
IIPEIOTBPALICHUS.

JdemoHcTpanuu



1. Komneknus «Cepa u €€ COeTUHEHUS».

2. O0yrnuBaHue caxapa noJi AeMCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
3. [TonyyeHrne MOHOKJIMHHOW U TJIACTUYECKON CEPHI.
4. B3auMoaencTBUE CEPBI C BOJIOPOJIOM, MEJIbIO, HATPUEM, KHUCIOPOAOM.

JlabopaTopHble U MpaKTHYECKHE PA0OThHI

JlabopamopHvie onvimol

1. O3HakoMyIeHUE C 00pa3laMu cephl U €€ MPUPOAHBIX COCTMHEHU.

2. 3y4yeHne XMMHUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI.
3. [IpoBeneHne KaueCTBEHHBIX PEAKIINI Ha Cynb(hUI-, CyIbHUT- U CynbaT-uoHbI U
HaOJI0/ICHNE MPU3HAKOB UX MPOTEKAHUS.

Borunciaenus

— MacChl IPOYKTA PEAKIIMHU TT0 U3BECTHON MaccoBor (00bEMHOMN) nome (%) ero
BBIX0/Ia OT TEOPETUUECKH BO3MOKHOTO;

— MaccoBoii (00béMHOM) 1051 (%) BBIX0J1a MTPOIYKTA PEAKIIMU MO0 U3BECTHONU Macce
(00BEMY) HCXOTHOTO BEIIECTBA U MPOJIYKTA PEaKIIuu

Obwas xapaxmepucmuka 21emeHmos VA-epynnvi. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIIEHH OKUCIICHUSI.

A30T, pacnpocTpaHeHue B Tpupojae, (U3MYECKHE M XUMUYECKHE CBOMCTBA
(B3auMoJielicTBUE C MeETalllaMH, BOJOPOAOM, KucIIopojoMm). KpyroBopor aszora B
npupojie. AMMHAK, €ro PU3NICCKUE U XUMUYCCKUE CBONCTBA (OKHCIICHHE, OCHOBHBIE
CBOMCTBa BOJHOI'O pacTBOpa), MOJIyYeHHE W NpuUMeHeHue. MIoH aMMOHUs, TOHOPHO-
aKIENTOPHBIA MeXaHu3M ero oOpazoBanus. Conu aMMOHUSA, UX (PUIHUYECKHE U
XUMHUYECKUE CBOMCTBA (Pa3jioKEHHWE M B3aUMOJIECUCTBHE CO LIEIOYaMU), TPUMEHEHHE.
KauecTBennas peakiust Ha nonsl ammonus. Okcuasl azota (I, 11, 111, IV, V). A3otucras
KHCJIOTa. A30THasi KHUCJIOTa, €€ ToJydeHHe, (PU3MYecKue U XHMHUYECKHE CBOMCTBA
(oOmme Kak MpeACTaBUTENS Kjacca KUCIOT W cneuu@uyeckue), NpPUMEHEHHE.
XUMHUYECKHE PEaKIMU, JIeKallue B OCHOBE TMIOJYYEHUS Aa30THOM KHUCIOTHI B
MPOMBINUICHHOCTH. HuTpatel U HUTpuThl. KauecTBeHHbIE peaklMM Ha HUTpaT- H
HUTPUT-aHUOHBI. XUMUYECKOE 3arpsi3HEHNE OKPYKAOLIEH Cpelibl COCIMHEHUSIMU a30Ta
(KUCTIOTHBIE — JTOKAM, 3arpsi3HEHHE BO3[yXa, TMOYBBI U BoAoéMoB). Docdop,
ajutoTpornubie  Mogudukamuu - docdhopa, GU3MUECKHE W XUMHUYECKHE CBOWMCTBA
(B3auMOJIeHCTBHE C METAJNIaMU, KHCJIOPOJIOM, TaJIOTEHAMHU ).

Oxcunpt pochopa (I, V), dochopnas kucnora, ¢uznueckne M XUMHUECKHUE
cBoMcTBa, mosiyueHue. KadectBeHHas peakuusi Ha ¢ocdar-vuonsl. [IpencraBienust o
rajorenusiax ¢ocdopa (I, V).

[lonsiTue 0 MUHEpaJbHBIX YAOOpeHUsX. A30THbIE, (PochopHbIe, KOMIIJIEKCHbBIE
yn00peHusi. XUMHUUYECKOE 3arpsi3HEHUE OKpYKalolehd cpeibl COCIMHEHUSAMH a30Ta U
dhocdopa.

JdemoHcTpanuu

1. TlomyyeHue aMMHaka, €ro B3auMOJICICTBUE C BOJIOW, KUCIOTAMU, KUCIOPOJIOM,
CBONCTBA TMAPOKCUAA AMMOHHUS.

2. BauMopeiicTBiEe KOHIIEHTPUPOBAHHOW a30THOUM KUCIOTHI C MEJIBIO.
3. KauecTBeHHBIE pEAKIIUA HA HUTPAT- U HUTPUT-UOHBI.
4. Konmnexuuu: «Munepanbabie ynoopenus», «Dochop u ero mpupoiabie



COCTMHCHHUS.
5. 'openue docdopa.

JlabopaTopHble U MpaKTHYECKHE PA0OThI

JlabopamopHvie onvimol

1. BzaumMoencTBre cojiei aMMOHUS CO HIEJIOYBIO.

2. O3HakoMJieHHE ¢ 00pa3liaMu a30THBIX U (PocHOPHBIX yI0OpEHUN.
3. KauectBeHHas peakius Ha coJid aMMOHUs, Ha (hochaT-uOHBI.

IIpakmuueckas paboma

Ne 5. [lonydyenne ammuaka, U3y4eHHUE €ro CBOMCTB.

Bobrunciaenus

— I10 YPAaBHCHHUSIM XUMHYECKUX PEAKITHM.

Obwasn xapaxmepucmuka d1emenmos IVA-epynnel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIIEHN OKUCIICHUSI.

VYrinepona, amnorpomnHble Moaubukanuu (rpadur, ammas, QysuiepeH, rpadeH,
HAaHOTPYOKH), (U3MYECKHE W  XMMHYECKHE CBOMCTBA  MPOCTHIX  BEIIECTB
(B3auMOJIeHiCTBUE C METaJIaMH, HEMETaJJITaMH, KOHIICHTPUPOBAHHBIMH a30THOM H
cepHori kucinoramu). Ilonstue o0 ancopbiuu. KpyroBopor yriepojga B MpUPOJIE.
Oxkcunpl yriaepoja, uX (QU3NYECKHUEe M XMMHUYECKHE CBOWMCTBA, JCHCTBUE HA IKUBBIC
OpraHu3Mbl, MOJYYEeHHUE W TMPUMEHEHHE. IKOJOTHYECKHe MpoOsieMbl arMmocdepsl,
cBs3aHHBIe ¢ okcuaoM yriepoaa(lV). YronbHas kucnora u e€ coiu, ux Gu3n4ecKkue u
XUMUYECKHNE CBOWCTBA, MOJIYYCHHE W MpUMeHEeHHe. KapOoHaThl, THAPOKapOOHATHI, UX
cBoricTBa. KauecTBeHHast peakiusi Ha kapOoHaT-UOHBI. Mcnonb3oBaHue kapOOHATOB B
OBITY, METULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SIICTBE.

[TepBoHavyaIbHBIE TIOHATHS 00 OPTaHMYECKUX BEIIECTBaX KaK O COCIWHCHUSIX
yriaepoaa: YIJIeBOJAOpOIAbl (METaH, 9TaH, JTHJEH, AaleTHJIeH), 3TaHOJ, TJIHIEPHUH,
yKCyCHasl KucioTa. [IpupoaHble UCTOYHHUKHU YTICBOJOPOIOB (Yrojib, IPUPOIHBIA Ta3,
He(Th), IPOAYKTHI UX MEPePabOTKU, UX POJIb B OBITY U MPOMBIIIUIEHHOCTH. [loHsTHE O
OMOJIOTUYECKH BAXKHBIX OPTaHMYECKHX BEIIEeCTBaX — JKHUpax, OeiKax, yriieBojax — u
WX POJIA B JKU3HU YeloBeKa. EJMHCTBO OpraHMuecKrX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemunii, ero ¢Qusuyeckue W XUMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
MeTaJuIlaMH, KUCIOPOJOM, YTJIEPOJIOM, TrajoreHaMu), ToJIydeHre U npumMeHnenue. Poib
KpeMHust B ipupojie u Texuuke. Oxeun kpemaus(IV), kpeMHHEeBasi KUCIOTA, CUITUKATHI:
bu3nYecKkue M XUMHUYECKHE CBOWMCTBA, IMOJyYEeHHE U TPUMEHEHHE B OBITY H
MPOMBINIUICHHOCTH. BakHeWIe CTpOWTENbHBIC MaTepuajbl: KepamMuka, CTEKIIO,
IIEMEHT, 0eTOH, xesie300eToH. [IpobiiemMbl 6€30MacHOr0 UCTIOIBL30BAHUS CTPOUTEIBHBIX
MaTepHasioB B IOBCETHCBHON KU3HH.

JdemMoHcTpanuu

1. Monenu KpucTaNTMIeCKUX PemEToK anMasa, rpadura, MOJIeKyIbl QyiuiepeHa.
2. AncopOuust pacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM yriém. [IpoTuBoras.

3. Konneknusa «Hed1s 1 HeQTEPOTYKTHD).

4. Mopaenu MOJIEKYJI OPTaHUYECKHUX BEIIECTB.

5. IlosryueHue KpeMHHUEBOM KUCIIOTHI.

6. Buneomarepuanbl: CUITMKAaTHAS POMBIIIIICHHOCTD.

JlaGopaTopHble 1 NpPaKTHYeCKHE PadoThI

Jlabopamophvie onvimul



1. O3nakomieHue ¢ o0pa3laMu IPUPOIHBIX KapOOHATOB U CHIIMKATOB.
2. llonyuyenue, coOupaHue, pacrio3HaBaHUE U U3yUYE€HHUE CBOWCTB YIJIEKUCIIOTO rasa.
3. N3yuenue B3auMHBIX IIpeBpallleHUt KapOOHATOB U TUAPOKAPOOHATOB.
4. KayecTBeHHBIC peaKIMK Ha KapOOHAT- U CUJIMKAT-UOHBI.

IIpakmuueckue pabomsi

Ne 6. [Tonyuyenue okcuaa yriepona(lV) u uzyueHnue ero cBOMCTB.
Ne 7. PemieHne sKCIEpUMEHTANIBHBIX 33/1a4 110 TeMe «BakHelme HeMeTalTbl U UX
COEIMHEHHUS.

Bobrunciaenus

— Maccel (00béMa; H. y.) TPOAYKTa peakIuu 10 JaHHOM Macce (00BEMY)
MCXOJTHOTO BELIECTBA, COJIEPIKAIIETO OMPEACIIEHHYIO MaCCOBYIO JIOJIFO IPUMECEH.

IKcnepumenmanvHoe uzyyeHue geujecme U AeileHuli: 03HAKOMIIEHHE ¢ 00pa3uamMu
MPUPOIHBIX XJIOPUJOB (TAJIOT€HUIOB); MPOBEACHUE OMBITOB, OTPAKAIONINX (PU3NUECKHE
U XMMHYECKHE CBOMCTBA TAJIOTEHOB M HMX COCAUHEHUM; U3y4YEHHE CBOMCTB COJITHOM
KHCJIOTBI; MPOBEICHNE KAaYECTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMHUJI- U UOAUI-UOHBI U
HaAOJIIOJICHUE TPU3HAKOB MX MPOTEKaHMs; O3HAKOMJIEHME C oOpasliaMu cepbl U €€
IPUPOJIHBIX COEANHEHUI; HaOII0eHNE Tpoliecca o0yTiIMBaHUs caxapa Moj AeHcTBHEM
KOHIEHTPUPOBAHHON CEPHON KUCIIOTHI; U3YyUEHHE XMMHUECKUX CBOWCTB pa30aBiICHHOMN
CEpHOI KHCIIOTBI; MPOBEACHHE KAaYECTBEHHBIX peakuui Ha cyiab(ui-, cylbpur- u
cyiab(paT-uOHbl W HAOJMIOJEHHE MPU3HAKOB MX NPOTEKAHUS; O3HAKOMIIEHHE C
(dbu3nyeckuMu CBOCTBaMH azota, ¢ochopa U UX COCNUHEHUM, 00pa3liaMu a30THBIX U
(dbochopHbIx yaoOpeHuil; mosydeHue, coOupanue, pacro3HaBaHUE U U3yUYCHHUE CBOICTB
aMMMaKa, U3y4YECHHE CBOMCTB COJIEM aMMOHUS; IPOBEJACHUE KAaYECTBEHHBIX PEaKIUU Ha
MOH AaMMOHMs, HHUTPUT-, HHUTpAT- M QocdaT-uOHBI M H3YyYEHHE MPU3HAKOB HX
IIPOTEKAHMS; W3YyYCHHE B3aUMOJIECHCTBHUS KOHIICHTPUPOBAHHOM a30THOM KHCIIOTBHI C
MeJllbl0, CBOUCTB (ocopHON KHCIOTHI M €€ COoJeil; O3HAKOMJICHHE C MOJEISIMU
KPUCTAJTMUYECKUX PEHIETOK aiMasa, rpaduta U QysuiepeHa, ¢ MpoueccoM aacopouuu
PacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOWCTBOM NPOTUBOIasa;
MOJIyuYeHue, CcOoOMpaHUe, paclo3HaBaHHE W HM3yUYEHUE CBOWCTB YIJIEKUCIIOrO Tas3a;
MPOBEICHUE KA4YECTBEHHBIX peaKIMii Ha KapOOHAT- M CHJIMKAT-UOHBl U H3y4YCHUE
MPU3HAKOB WX TNPOTEKAHMS; W3YyYEHHWE B3aMMHBIX TPEBpalleHuid KapOOHATOB U
TUAPOKapOOHATOB; 03HAKOMJICHHE C 00pa3IaMy MPUPOJHBIX KapOOHATOB U CHUIIMKATOB,
C NPOAYKUMEH CHUJIMKATHOM NMPOMBINUICHHOCTH; PEIICHUE 3KCHEPUMEHTAIBHBIX 3a]ad
1o Teme «BaxxHeillne HeMeTauIbl U UX COCAMHEHUS.

MeTa/luIbl M KX COeUHEHMS

Obwue ceoticmea memannos. O0IIas XapaKTEPUCTUKA XUMHUUECKUX DJIEMEHTOB —
METaJUIOB Ha OCHOBAaHMM WX TMojoxeHus B lleproguyeckoil cucreMe XUMUYECKUX
anemeHToB /I. 1. MenaeneeBa u ctpoeHust atomoB. Metamnsl A- u b-rpynn. Ctpoenune
MPOCTBIX BEUIECTB — METAUIOB. MeTrajuimyeckass CBSI3b W METaluIM4ecKas
KpUCTAJJIMYECKas peleTKa. 3aBUCUMOCTh (PU3UUECKUX CBOMCTB METANIOB OT CTPOCHMS
KPUCTAJJIOB. DJEKTPOXUMHUYECKUHN pPsii HanpspkeHU metaiuioB. OO0Iiue XUMUYecKHe
cBoiictBa MeTayioB. OOmIMe CcHocoObl TMOJYyYEHUs METauIoB, METaJUTyprusl.
DJEeKTpOoan3 pacIiulaBOB M PacTBOPOB COJIEW Kak OJWH M3 CIIOCOOOB MOITY4YECHHS
MeTtaisioB. [loHsTHE O KOPpPO3MM METAJIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT



koppo3un. CrutaBsl (CTaib, YyTyH, TIOpATIOMUHAN, OpoH3a). [[ppuMeHeHne MeTamioB u
CIUTABOB B OBITY U MPOMBIIIJIEHHOCTH.
JdeMoHCcTpanuu
1. Konnekuuu 006pasiioB METAJJIOB U CILJIABOB.
2. Mozienu KpUCTaJUNIMYECKUX PEIIETOK METAIIOB.
3. B3aumoieiicTBuE METAJNIOB C BOJIOM, C paCTBOpAMU COJICH U KUCIIOT.
4. DnexTpoau3 pacTBopoB coieit (xsopuna meau(ll) n nonuna xamus).
5. OnbITHI, WUTIOCTPUPYIONINE KOPPO3UIO METAIIIOB U 3aIIUTY METAJUIOB OT KOPPO3HUH.

JlaGopaTopHble U IpaKTUHYeCKUE padoThI

Jlabopamopnvie onvimul

1. O3nakomieHue ¢ 00pa3laMu CIJIaBOB METAILJIOB, X (PU3UUECKIMH CBOWCTBAMHU.
2. 3aBUCUMOCTb CKOPOCTH PEAKIMU METAJlJIa C KUCJIOTON OT MPUPObI METAILIIA.

Bobrunciaenus

— M0 YPaBHEHUSIM 3JIEKTPOJIN3a PACINIABOB U pACTBOPOB BEIIECTB;

— pa3NUYHbIE TUIBI BEIYUCICHUI 110 YPABHEHUSIM XUMHUUECKUX PEAKIIHMA

Memanner A-epynn

[Ilenoynble MeTauibl: MOJOKEHUE B llepmoanmveckol cUCTEME XHUMHUYECKHUX
anemeHToB . I. MeHnneneeBa; CTpoeHHME HUX aTOMOB; HAaXOXKJIEHUE B IMPUPOJIE.
duznueckre M XUMHYECKHE CBOMCTBA (Ha MpUMEpE HATPUS W Kayusl), MOJTy4YEHUE.
Okcuapl U TUAPOKCUIBI HATpusl W Kanud. [IpruMeHeHue MIENOYHBIX METAUIOB M HX
coequHeHun. bruonornueckast poyib HaTpUs U KAJIHSL.

[I{eroyHO3€EeMENBbHBIE METAIUIBI MArHUK M KalbUMU: TIOJI0OXKEHHE B [leprnonnueckon
cucreMe xumuueckux osnemMeHtoB [[. 1. MengeneeBa; CTpoeHHME HMX aTOMOB;
HaxoxjaeHue B mpupojae. dusnueckue M XUMHUYECKHE CBOWCTBA MarHusi M KajbIlUsl.
Baxnelme coequHeHHs] Kbl U MarHusi (OKCHUJ, THIPOKCHJ, COJU), CBOMCTBA,
npuMeHeHue. JKECTKOCTh BOJBI U CIOCOOBI €€ ycTpaHeHus. KpyroBopoT Kaiblus B
MIPUPOLE.

AmromuHuii: nonoxxkenue B Ileprognyueckoil cucteMe XMMHYECKUX 3JIEMEHTOB /.
N. MeneneeBa; CTpoeHHE aTOMa; HaX0XKAeHUE B pupoae. Puznueckue u XUMUYECKue
CBOMCTBa amtoMUHUA. AMQOTEpHBIE CBOWCTBA OKCHJIa W TUIPOKCUIA ATIOMHUHUS.
[IpuMeHeHue aTOMUHUS U €T0 CIUIaBOB.

Memannvr b-epynn

OO6mras xapakTepucTuka MeTaioB b-rpynn (oOOYHBIX MOATPYIIN): MOJIOKEHUE B
[lepuonnueckoii cucreme xumuueckux snemMeHToB [I. . MenpaeneeBa; 0COOEHHOCTH
CTPOEHHUSI aTOMOB. SBIICHME «IIpOBaJia» HJIEKTPOHA HA MPUMEPE CTPOCHUS ATOMOB
XpoMma, Meau, cepeOpa. BajeHTHbIE COCTOSIHHUS aTOMOB d-AJIEMEHTOB, CTEICHU
OKHCJIEHHS aTOMOB B COCJAMHEHHSX. 3aBUCUMOCTh KHCIOTHO-OCHOBHBIX CBOWMCTB
OKCHJOB M THUAPOKCHUIOB META/UIOB OT 3HAYEHHUU CTENEHW OKHUCJICHHS JJIEMEHTA B
coenuHeHuu. [lepBoHavanbHbIE TPEACTABICHUS O KOMIUIEKCHBIX COCTMHEHUSIX.

Menp m cepeOpo: CTPOCHHE aTOMOB, CTCIEHHM OKHCIeHHUs. OOIme KpaTkue
MpEACTaBICHUs] O (UBMYECKUX U XUMHUYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJIEHCTBUE C KUCIIOTAMU-OKUCIUTESIME), 00 UX OKCHIaX, THAPOKCUIAX U COJISX;
UX IpuMeHeHnH. KauecTBeHHbIC peakIni Ha KaTHOHBI Meu(2+) 1 cepebpa.



[{uHK: cTpoeHHME aToMa, CTETNECHb OKUCICHUS. XapaKTepucThka (HU3MIECKUX U
XUMHUYECKUX CBOMCTB, MpUMEHEHHE, aM(OTEepHbIE CBOMCTBA OKCHUAA U THAPOKCU[A.
KauecTBeHHBIE peaKIIMM HA KATUOHBI INHKA.

Kene3o: crTpoeHue aroma, CTENEHU OKHUCIEHUA. HaxoxaeHwe B TNpUPOAE.
@u3nueckue MU XUMHUYECKHME CBOWCTBA jKeje3a, NMpUMEHEHHE. buornornueckas poJib
xene3a. Oxkeubl, ruapokcusl U conu xenesa(ll) u sxxeneza(Ill), ux cocras, cBoiicTBa u
nosydeHue. KauecTBeHHbIE peakIluu Ha KaTHOHBI kene3a(2+) u xene3a(3+). UyryH u
CTaJlb — CIUIaBbI Xkene3a. [Ipon3BoaCTBO UyryHa M cTaid. DKOJIOTHYECKHE TTPOOIIEMBI,
CBSI3aHHBIEC C METALTYPTUYECKUMHU MPOU3BOJICTBAMH.

JemoHcTpauumn

1. 'opeHne, B3aUMOIEMCTBUE C BOJIOM HATPUS U KaJIbLIUSL.

2. OkpalvBaHue JIaMEHU HOHAMU HATPUSl, KaJIAsl U KaJIbIIUSL.

3. B3aumoaencTerue OKCuaa KaIbIUA ¢ BOJOM.

4. Mexannveckasi IpOYHOCTh OKCHIHOM IUIEHKHU amtoMUHusA. B3anmoneiictBue
AJFOMUHHUS C BOJIOU.

5. BzaumoeiicTBue amfoMUHUSA ¢ OPOMOM WIIM UOJOM, KHUCJIOTAMU U IIEJI0OYaMH.
6. Buneomarepuansl: TOpEHUE KeJe3a B KUCIOPOIE U XJIOPE.

JlaGopaTopHble 1 MpaKTHYEeCKHE PA0OThI

JlabopamopHvie onvimol

1. O3HakoMJIeHHE C 00pa3aMy METAJUIOB, UX MPUPOJIHBIX COSAMHEHUN U CIIJIaBOB.
2. BzaumopencTBre THAPOKCUIOB HATPHsI U KalbIKs ¢ okcuaoM yraepoga(lV) u
KUCJIOTAMM.

3. UccnenoBanue cBOMCTB KapOOHATOB U THIPOKAPOOHATOB KaJbLUs, KECTKON BOJIBI.
4. VccnenoBanue aMm(pOTEPHBIX CBOMCTB OKCUJIOB U TUAPOKCUIOB ATIOMUHUS.

5. N3ydenue npoueccoB NOIyYEHNs TUAPOKCUIOB KeEE3a, UX XUMUUECKUX CBOMCTB.

6. IIpoBeieHre KaueCTBEHHBIX PEAKIM Ha MOHBI MarHus, KajabIUs, aTFOMUHUS, [IMHKA,
xene3a(2+) u xeneza(3+), menu(2+).

IIpakmuuecxue pabomoi

Ne 8. JK€cTkocTh BOJIBI U METOABI €€ YCTPAHEHHS.

Ne 9. Pemienne skciepuMEHTANIBHBIX 33]1a4 10 TeMe «BakHeime MeTamibl U UX
COCUHEHUSD).

Borunciaenus

— pa3JMYHbIEC TUIbI BBIYUCICHHUIN O YPABHEHUSIM XUMUUYECKUX PEAKIIHM.

OKcnepumenmanvHoe uzyyeHue geujecme U s6leHuil: 03HAKOMIIEHHE ¢ 00pa3namMu
METaJUIOB U CIUIABOB, UX (PM3MYECKUMHU CBOMCTBAMM; MOJIETUPOBAHUE METAILTMYECKON
KPUCTAJUIMYECKON pEIIETKU; W3YYEHHE B3aWMOJICWCTBHS METAJLUIOB C BOJOH, C
pacTBOpaMH COJIEH M KHUCJIOT, HCCIEIOBAHHE MPOLECCOB DSJIEKTPOJIM3a PACTBOPOB
xynopuaa meau(Il) m moamnma kanusi, KOPpO3UM METAJIOB; M3YyYEHHUE OCOOEHHOCTEH
B3aMMO/JICHCTBUSI OKCUJIOB KaJIbIUsl U HATPHUS C BOJOM, UX THAPOKCUIOB — C OKCHIOM
yraepona(IV) u kxucimoramu; CBOMCTB KapOOHATOB W THUAPOKApOOHATOB KaJbIIUA,
KECTKOM BOJIbI; M3YYEHUE TMPOLIECCOB MOJYYEHUS] TUIAPOKCUIOB Keje3a, HX
XUMHUYECKUX CBOMCTB; MNPHU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIHUA Ha HOHBI
(MarHusi, Kanblus, aJIOMUHHMS, IMHKa, xene3a(2+) u xene3a(3+), menu(2+));
HaOIIOZICHUE W OMUCAaHWE OKPAITMBAHUS TUIAMEHU MOHAMU HATPUS, KAJIUS W KaJIbIIWS;
uccienoBanre aMmGOTEPHBIX CBOMCTB THIPOKCHIA amfoMUHUsA, Tuapokcuaa xpoma(lll) u



TUIPOKCUAA LMHKA;, PEIICHUWE SKCIEPUMEHTAIBHBIX 3a1ad mo TeMme «Baxuenmue
METAJUJIbl U UX COCIUHEHHUS.

XuMHA 4 OKpPYKawIas cpeaa

Bewecmea u mamepuanvl 6 noeceonegHou oicusHu uenogexka. BaxkHeime
BELIECTBA M Marepuaibl, 0o0JacTu uX NpuMeHeHus. be3zonmacHoe ucCHoOIb30BaHUE
BELIECTB M XUMHUYECKUX peakuuid B ObITy. [lepBast momoIib Npu XUMHUYECKUX 0KOTrax U
OTPABJICHUSIX.

Hossle maTepuasl 1 TeXHOIOTUU. [[pUHIAIIBI «3€IEHON XUMUW.

OcHoebl 2K0102u4ecKol 2pamMomHocmy. XUMus U 310pOBbE. 3HAUCHHE U3y4aeMbIX
XUMUYECKUX DJIEMEHTOB U UX COCIUHEHUN 11 (YHKIMOHUPOBAHUS OpraHu3Ma
yenoBeka. [lonarue o 310poBoM 00pase KU3HU.

XHUMHYECKOE 3arpsi3HEHHUE OKPYXKAIOMIEH Cpeapl. DKOJOTHYECKHE MPOOJIEMBI,
CBSI3aHHBIC C COCOUHECHUSAMU YTIIEPOJa, a30Ta, CEPbl, THKENBIX MeTauIOB. [loHATHE O
npeaenbHo gomyctuMoi konineHtpanuu BemectB (IIJK). Ponp xumum B pernieHuun
HKOJIOTUYECKUX MPOOIIEM.

IKcnepumenmanvHoe uzyyeHue geujecmes U seleHuii: 0O3HaKOMJICHHE ¢ o0pa3iaMu
MaTeprualioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepHalibl); OMNPE/ICIICHHUE
KHCJIOTHOCTH TIPUPOJHBIX BOJ; MOJEIHPOBAHUE Ipoliecca 0Opa3oBaHMs KUCIOTHOTO
JOXKs, NU3yYEHUE €T0 BO3JACUCTBUS HA MAaTEPHUAJIbI.

JdemoHcTpanuu

1. Konnekiuu 00pa3iioB MaTepuayioB (CTPOUTEIBHBIE MATEPUAIbI, CTIIIABBI
METAJLJIOB, TIOJIMMEPHBIC MaTEPHUAIIbI).

2. IIpe3eHTanuu U BUIEOMAaTEPUAIIBI IO TEME.

JlabopaTopHbIe U MpaKTUYECKHE PadOThI

JlabopamopHvie onvimol

1. Onpenenenne KUCIOTHOCTH MPUPOTHBIX BOJI.

2. MopaenupoBaHue mpoiiecca 00pa3oBaHuUs KUCIOTHOTO JIOXKIS, U3YUEHUE €T0
BO3JICMCTBUS HA MaTEpHUAJIbI

IHoBTOpeHMe U 00001IeHUE 3HAHUIT OCHOBHBIX pPa3e/ioB KypcoB 8—9 kiaccoB

ITepuomnueckuit 3axkoH u llepuoguueckas cucTeMa XMMHYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUS aTomMa. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XMMHUYECKUX JJIEMEHTOB U UX COCAMHEHUN B IEPUOJAX U IPYIIIax.

Crtpoenue BemiecTBa B TBEPIOM, XHUIKOM M Ta3000pa3HOM COCTOSHUU. Bumbl
XUMHYECKOW CBSI3U. 3aBUCMMOCTh CBOMCTB BENIIECTBA OT THUMNA KPUCTAIIMYECKOU
PELIETKH U BUJIa XUMUYECKOM CBSI3H.

Knaccudukanuss  XuMHUYECKHX  peakiuid M0  pa3IMyHbIM  MPHU3HAKaM.
[Tporno3upoBanre BO3MOKHOCTH NPOTEKAHUSA XUMUYECKUX MTPEBPAILCHUN B Pa3IMUYHBIX
YCJIOBHSIX HA OCHOBE MPEJCTABICHUN XUMUYECKON KHHETUKHU U TEPMOJIMHAMUKHU.

XUMHUYECKHE PEAKIIUHU B PACTBOPAX.

CBoiicTBa KHCJIOT, OCHOBAaHMM MW COJIGH B CBETe IMPEJACTaBICHUN 00
AJIEKTPOJIUTUYECKON JUCCOLHALNH.

Mescnpeomemnmnuie ceazu

Peanuzanust MeXnpeAMETHBIX CBSI3€M NOpH HM3y4eHUM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHMH,
TaK ¥ MOHSATUMN, IPUHATHIX B OTAEJIBHBIX €CTECTBEHHBIX HAyKaX.



OOme ecTeCTBEHHO-HAy4YHBbIC IOHATHS: sIBICHHE (IpoIlecc), HAaydHBIA (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, aHalW3, CHHTE3, KIacCU(pHKALUs, IePHOJANIHOCTS,
HaOJIOJICHNE, OKCIIEPHMEHT, MOJICIUPOBAHHE, W3MEPEHUE, MOJIEib, TEXHOJIOTHS,
MaTepUaIbL.

dusnka: BemecTBo, Teno, GpU3MYecKre BETUYWHBI, SAMHUIIBI U3MEPEHUs, Macca,
00BEM, KOJMYECTBO TEIUIOTHI, aTOMBI H MOJICKYJIbI, arperaTHble COCTOSHHE BEIIECTBa,
CTPOCHHE Ta30B, XHIKOCTEH W TBEPABIX (KPHCTAUIMYECKUX) TeJ, KPHCTALTMYECKast
peméTKa, IEKTPOH, SAPO aToMa, IPOTOH, HEUTPOH, MOH, HYKJIH], U30TOMbI, KBAHTHI,
pPallMOaKTUBHOCTh, alb(a-, OeTa- ¢ TraMMa-H3IIydeHHe, DICKTPUYCCKHA 3apsil,
MPOBOJHUKH, TOJIYIPOBOJHUKH, IUDJIEKTPUKH, COJHEYHBIH CIEKTp, pPa3JioKEeHUE
0enoro cBeTa B CIEKTP.

buonorus: skocucrema, O6mocdepa, (oTOoCHHTE3, MPOLECCH OOMEHa BEIIECTB,
MUHEpAITbHBIC yIOOPSHHUS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE MOPOJBI, IOJIEC3HbIE
HCKOIIaeMbI€, TOILINBO, BOJHBIE PECYPCHI, TNIAaHETa 3eMJIsl.

TexHOJOTHs: CTPOUTENIbHBIE TEXHOJOTUH, CEIbCKOXO3SHUCTBEHHBIE TEXHOJOTHUHU,
TEXHOJIOTUH JIEKTPOHHOU MPOMBIIIIEHHOCTH, HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

N3ydyenne xumun B 8-9 KilaccaX HampaBlIeHO Ha JOCTHIKEHHE OOYJarOIIUMUCS
JUYHOCTHBIX, METANpPEIMETHBIX M TPEIMETHBIX PE3yJIbTaTOB OCBOCHUS COICpIKAHUS
y4eOHOTO MpeIMEeTa.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngHOCTHBIE PE3YIbTAThHl OCBOCHHS MPOrPaMMbl OCHOBHOT'O O0IIIET0 0Opa3oBaHUs
JOCTUTAIOTCS B XOJIe OOYyYCHUS XHMHUH B €IWHCTBE Y4YEOHOW M BOCIUTATEIBHOU
nedarenbHocTh  OpraHu3alid B COOTBETCTBUM C  TPAAULIMOHHBIMU POCCHMCKUMU
COLUOKYJIIbTYPHBIMA W  JTyXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMM, TIPUHATBIMU B
oOliecTBe MpaBUJIaMd W HOPMaMHU TOBEJAEHUS W CHOCOOCTBYIOT —IIpolleccaM
CaMOITO3HAHUSI, CAMOPA3BUTHUS U COLUATIM3AIIMN 00YUYaIOIINXCS.

JIngyHOCTHBIE pE3yJIbTaThl OTPAXKAIOT OTPAXKAIOT TOTOBHOCTh OOYYArOLIUXCS
PYKOBOJCTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIIUM U PACIIUPEHUE
OITbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTU:

ITaTpUOTHYECKOTr0 BOCIIUTAHMS:

MPOSBIICHUE IIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAYYHOMY M UCTOPHUYECKOMY HACJICIHIO; IOHUMAaHUE 3HAYCHUS XMMHUYECKOU HAyKU U
TEXHOJIOTUH B >KM3HH COBPEMEHHOI'O OOINECTBAa, B Pa3BUTHH SKOHOMUKH Poccum m
CBOEI0 PErMoOHa;

I'pakaaHCKOro BOCIIMTAHUSA:

MPECTABICHUE O COIUAIBHBIX HOpMaxX M MPAaBUJIAX MEXKJIMYHOCTHBIX OTHOIICHUMN
B KOJUICKTHUBE, TIPOSIBJIEHHE KOMMYHUKATHBHOM KYJIbTYphl B pa3sHOOOpa3HOMU
COBMECTHOM JESATEIIbHOCTH; CTPEMIICHHUE K B3aMMONOHUMAHUIO M B3aMMOIIOMOIIM B
nmporecce y4eOHONW W BHEY4YEOHOM JesATEeNbHOCTU, TOTOBHOCTH OIICHUBATh CBOE
MOBEJAEHUE U TTOCTYIIKM CBOMX TOBAPHUILICH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM
C Y4ETOM OCO3HAHUSI TOCIEACTBUM MTOCTYIIKOB;



®opMHPOBaHUS HEHHOCTH HAYYHOI0 MIO3HAHMS:

MHUPOBO33PEHYECKUE TPEICTABICHUS O BEIIECTBE W XHWMHUYECKOW PpEaKLUH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKH U HEOOXOAUMBIE JIs
NOHUMAaHUS CYIIHOCTM HAYYHOM KapTHHBI MHUPA; OCO3HAHWE IEHHOCTH HAYYHOIO
NO3HAHMS U1 Pa3BUTHs Ka)KAOrO 4YEJIOBEKa M IPOM3BOAMTEIBHBIX CUJ OOLIECTBA B
LEJIOM, POJM M MECTa HayKh «XUMHUS» B CHUCTEME HAY4YHBIX IIPEICTABICHHUA O
3aKOHOMEPHOCTSAX PAa3BUTHUs IPUPOABI, B3aHMOCBSI34X YEJIOBEKAa C IPUPOJHOU U
TEXHOJIOTUYECKOMN CPEZION;

MO3HAaBaTENbHAs MOTHBAIUS M HHTEPEC K 00YyUEHHUI0, TOTOBHOCTh U CITIOCOOHOCTH K
CaMOpPAa3BUTUIO M C€aMOOOpa30BaHUIO, K HCCIEHOBATEIbCKON AESATENBHOCTH, K
OCO3HAaHHOMY BbIOOpPY HAMpaBICHUS U YPOBHS JaJIbHEHIIIETO 00yUCHHUS,

Bocnuranusi KyJabTypbl 310POBbS:

OCO3HAaHME LICHHOCTH XWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
yCTaHOBKA Ha 370pPOBbII 00pa3 *U3HU; OCO3HAHUE MOCIEICTBUI U HENPUATHE BPEAHBIX
OpUBBIYEK (YyHOTPEOJEHUS alKOIojsl, HApKOTHUKOB, KYypEHHUs), HEOOXOIUMOCTU
coOI0ICHNs TTpaBWl OE30MACHOCTH MPH OOpalIeHUH ¢ XUMUYECKUMHU BEIIECTBAMU B
y4eOHBIX U KU3HEHHBIX CUTYyaIUsX;

TpyaoBoro BocnuraHus:

(opMuUpOBaHHE LIEHHOCTHOTO OTHOUIEHHMS K TPYJOBOW JEATENbHOCTH Kak
€CTECTBEHHOM NOTPEOHOCTH 4YeNOBEKa M K MCCIEAOBATEIbCKOM JIEATENbHOCTH Kak
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OONIECTBE; pa3BUTUE HHTEpeca K
npodeccusiM, CBA3aHHBIM C XHMHEW, B TOM YHUCJIE€ K MPOQPECCUsIM HaydHOU cQepbl,
OCO3HaHUE BO3MOKHOCTH CaMOpealin3aliui B 3TOu chepe;

IKOJIOrMYEeCKOro BOCIIMTAHUA:

OCO3HaHUE€ HEOOXOJIMMOCTM OTHOUIEHUS K MPHUPOJIE€ KaK MCTOYHHMKY >KHU3HU Ha
3emMie, OCHOBE €€ CyLIECTBOBAHUS; MOBBIIICHHE YPOBHS JKOJOTMYECKOW KYJbTYPHI:
NpUOOpETEHUE OMbITa IUIAHUPOBAHMUSA TIOCTYNKOB M OLEHKM MX BO3MOXKHBIX
NOCIEACTBUM  JUIsl  OKpY’Karolllell cpeibl; OCO3HaHWE TIJI00aJbHOro — Xapakrepa
HKOJIOTMYECKUX MpoOJieM M MyTed HX pEelIeHUs; CIOCOOHOCTh NMPUMEHATH 3HAHUS,
MoJIyqaeMble TIPU U3YYEHUM XUMUH, JUIS PELICHMS 3a/]ad, CBS3aHHBIX C OKpYKarolen
Cpelo;

AKTUBHOE HEMNPUATHE JACUCTBUH, TMPUHOCAIIMX BpPEH OKPYXKAIIIEH CpEIE;
OCO3HaHUE CBOEHW POJM Kak Ipa)<IaHWHA U TOTPEOUTENsI B YCIOBUSAX B3aWMOCBSI3U
MIPUPOJHON, TEXHOJOTHYECKOM M COLMAJIbHOM Cpel; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKON AEATEIBHOCTH dKOJIOTMYECKON HAPABIECHHOCTH.

METAINPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHBIC  pe3yiabTaThl  OOYYAIOIIMXCS,  OCBOMBIIMX  OCHOBHYIO
00pa3oBaTeIbHYI0 MPOrpaMMy Yy4eOHOro mnpeaMera «XUMHS» OCHOBHOIO OOIIEro
00pa3oBaHuUs, BKIIIOYAIOT:

. YCBOCHHE MEXKAUCIUIIIMHAPHBIX (MEKIPEAMETHBIX ) MOHATHIH,
OTPAXKAIOIIUX MaTEPUATIBLHOE €JUHCTBO MHUPA U MPOLECC MMO3HaHUS (BEILIECTBO,
CBOMCTBO, SHEPIUs, SIBJICHUE, HAYYHBIN (DAKT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aKOH,
Teopusi, HaOII0JICHUE, U3MEPEHUE, UCCIIEIOBAHNE, IKCIIEPUMEHT U JIp.);



. OBJIaJICHHE YHUBEPCAIbHBIMU yU€OHBIMU ACUCTBUAMHU (IIO3HABATEIbHBIMH,
KOMMYHHUKaTUBHBIMU, PETYISTUBHBIMU), BAXKHBIMU JUJIS1 TOBBIIIEHUS 3 (HEKTUBHOCTH
OCBOEHUS COJEpKaHUS YUEOHOro npeameTa, GOpMUpPOBaHUS KOMIIETEHIIUH, a TaKKe
IIPOEKTHO-UCCIIEIOBATEIBCKON AEATEIBHOCTH YYAIIMXCS B KypCe XUMUH;

. CIIOCOOHOCTh UX UCMOJIb30BATh B YU€OHOM, TO3HABATEILHON U COLMANILHON
MIPAKTHKE.
OBnasieHue yHugepcaibHbiMu NO3HABAMENbHLIMU YueOHbiMU

OeticmausiMy BKITFOYAET:

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUSI UCTOJb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS NP OCBOCHUH 3HAHUMU:
PACKpBIBaTh CMBICII XMMHYECKUX TMOHSATUN (BBIACHSATh UX CYIIECTBEHHBIE NMPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSTHUSIMH), aHAJIM3UPOBATh, CPAaBHUBATH,
0000111aTh, BEIOMPATH OCHOBAHMS JIJISl KJIACCU(PUKAIIMU U CUCTEMAaTU3aIlui XUMUYECKUX
BEIIECTB M XHUMHYECKUX PEaKIMi; YCTaHABIMBATh MPUUYUHHO-CJICICTBEHHBIEC CBS3U
MEXJy OOBEKTaMU H3YyUYCHHS; CTPOUTH JIOTUYECKUE PACCYXICHUS (UHIYKTHUBHBIC,
NEIyKTUBHBIC, TI0 AaHAJIOTWH); MpeajaraTb KPUTEPUU U BBISIBISATH  OOIIUE
3aKOHOMEPHOCTH M TIPOTHUBOPEYMS B H3YYaE€MbIX MPOIECCAX M SBJICHUSX; JIeNaTh
BBIBO/IbI U 3aKJTIOUCHUS;

yMEHUSI TPUMEHSATh B TMpOIecCe TO3HAHUA TMOHATUA (NpEeJAMETHbIE U
MeTarpeIMETHbIEC), CUMBOJMYECKUE (3HAKOBBIC) MOJIENH, HCIOJIb3yEMblE B XUMUH,
npeoOpa3oBbIBaTh MOJCIbHBIE TMPEACTABICHUS — XUMHUYECKHUH 3HaK (CHUMBOII
AJIIEMEHTAa), XUMUYecKas (opMyJia U ypaBHEHUE XUMUYECKON Peakliui — MPH PeIIeHUun
y4eOHBIX 3a/lad; € Y4YETOM DOTHX MOJEIBHBIX TMPEJCTaBICHUN XapaKTEepH30BaTh
M3y4yaeMble XMMUUYECKHE BEIIECTBA U XUMUUYECKUE PEAKIINY;

ba3zoBble wucciaegoBareJbcKkue JAeMCTBHS (METOABI HAYYHOIO IO3HAHMS
BeleCTB U SIBJICHUI):

YMEHHSI TPUMEHSTh METOAbl HAYYHOI'O TIIO3HAHUS BEIIECTB U SIBJICHUW Ha
AMIIUPUYECKOM U TEOPETHUYECKOM YPOBHSIX B y4eOHOW MO3HABATEIbHOW U MPOEKTHO-
HCCIIEIOBATENIbCKOMN AESTETbHOCTH;

YMEHHSI HCMOJIb30BaTh IIOCTaBJICHHbIE BOMPOCHl B KayeCTBE MHCTPYMEHTa
MO3HAHUSI U CAMOCTOSITEIbHO CTaBUTh BOMPOCHI; aHAIM3UPOBATh (PAKThI, BBISBISATH U
dbopMyaupoBaTh MPOOIEMY, ONIPEAETSATh 1eNb U 3a7a4d, COOTBETCTBYIOIINE PEIICHUIO
npoOJieMbl, TpeasiaraTh  ONMUCATENbHYI0 WU  OOBSICHUTEIBHYIO THIOTE3y |
OCYLIECTBIIATH €€ IPOBEPKY;

YMEHUS TPOBOAUTH HW3MEPEHHUS HEOOXOAMMBIX IMapaMETPOB, BBIYHCIICHUSA,
MOJCIUPOBAHUE, HAOMIONEHUS W  OKCIEPUMEHTHI(PEAIbHBIE UM  MBICICHHBIC),
CaMOCTOSITEIIEHO MPOTHO3UPOBATh PE3YNITAThI, POPMYIUPOBATH 0OOOIIEHUS U BHIBOIBI
[0 pe3yJibTaTaM TMPOBEAEHHOTO OIbITa, HCCIEIOBAHUS, COCTABJSATH OTYET O
MpoJieJIaHHOM padoTe;

IIpuembl padoThl ¢ HHpOpMaLIHEN:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX HUCTOYHUKAX HHGoOpManuu (HaAy4dHO-
MONyJISIpHAsl JTUTEpaTypa XUMHYECKOTO COJIEPKAHUs, CIPABOYHBIC MOCOOUsS, PeCypcChl
WNnrtepHera), aHanu3upoBaTh HWHGOpPMALUIO W  KPUTHYECKH  OICGHUBATh €€



JIOCTOBEPHOCTh W HEMPOTUBOPEUNBOCTh, OTOMPATh U UHTEPIPETUPOBATH NH(HOPMAIIHIO,
3HAYUMYIO JUIsl pellieHHs y9eOHOM 3a/1a4w;

YMEHHUSI IPUMEHSTH Pa3InIHbIE METOIBI U (HOPMYIIUPOBATH 3aIPOCHI TIPH IMTOUCKE U
ot6ope mH(popMaIuy, HEOOXOJUMON JIJIsl BHITIOJTHEHHUS YISOHBIX 3a/1a4; UCIOIh30BaTh
MHPOPMAITMOHHO-KOMMYHHUKATUBHBIE TEXHOJIOTHH W Pa3JINIHBIC MMOMCKOBBIC CUCTEMBI;
CaMOCTOSITENILHO BBIOMpATh ONTUMAJbHYIO (opMy TmpencraBicHus HHpOpMaIH
(cxembl, rpadUKH, JUATPAMMBI, TAOJIUIIBI, PUCYHKHU U T. I1.);

YMEHUS UCTIOIh30BaTh HAYYHBIA S3bIK B KAYECTBE CPEACTBA PAOOTHI C XHMHUYECKOM
uH(popMaIuei; MPUMEHATh MEXKIPEAMETHBIC ((PU3nYecKre U MaTeMaTHIECKUE) 3HAKU 1

CUMBOJIBI,  (popmysbl,  abOpeBHATypbl, = HOMEHKJIATypy,  HCIOJNb30BaThb U
IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPENCTBA HATIIAHOCTH.
OBnanenune CUCTEMOU YHUBEPCANbHBIX YuebHbIX KOMMYHUKAMUBHBLX

Oeticmeutl obecrieunBaeT CHOPMHUPOBAHHOCTh  COITMAIBHBIX HABBIKOB  OOIICHWS,
COBMECTHOM JI€ATEIIBHOCTH, B TOM YHUCIIE:

Ymenus o0umeHnsi (IMCbMEHHON U YCTHOM KOMMYHUKALMH):

IPENCTABIATH NOJIYYEHHBIEC PE3YyJIbTaThl I03HABATEIIBHON IEATEIBHOCTH B YCTHBIX
U TUCBbMEHHBIX TEKCTaX; MyOJMYHO BBICTYHNaTh C TPE3CHTAalUUEH pPe3yJIbTaToOB
BBITIOJTHEHUSI XUMHYECKOIO HKCIEPUMEHTa (MCCIeI0BaTENbCKONW J1a00paTOPHON WM
MIPaKTUYECKON pabOThI, yueOHOTO MPOEKTA);

B XOJI€ JMajora W/Wiu JUCKYCCUU 3a7aBaTh BOIIPOCHI MO OOCYKIaeMoOW TeMe U
BBICKA3bIBaTh HAEH, (DOPMYJIMPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBIITOJIHEHUS
MPEUTOKEHHON 3a]1a4u;

YMeHust y4eOHOr0 COTPYAHUYECTBA (IPyNIOBasi KOMMYHUKALMSA):

y4acTBOBaTh B TIPYyNNOBBIX (opMax paldOThl: IJAHUPOBATh OPTrAHHU3ALUIO
COBMECTHOI pabOThl, OMPEAENSATh CBOIO POJIb, PACIPEACIIATh 3aaud MEXIY 4YJIeHaMHU
IpYNIbI; BBINOJHATh CBOK 4YacTh padOThl, KOOPJMHUPOBATh CBOW JIEUCTBUS C
JNEUCTBUAMM JPYTMX YJICHOB KOMAaH/bI, ONPEAENIATh KPUTEPUU IO OLEHKE KadyecTBa
BBITIOJITHEHHOW PabOTHI;

pelath BO3HUKAIOIIME NpoOJieMbl Ha OCHOBE YyuéTa OOIIMX HMHTEPECOB W
COTJIACOBaHUS MO3ULIMH, y4aCTBOBaTh B OOCYXKICHUHM, OOMEHE MHEHHUSIMH, «MO3TOBOM
HITYpMe» U Ipyrux (popmax B3auMOAECHCTBUS;

OBnazeHue yHugepcanbHbiMu yY4eOHbIMU Pe2YIAMUGHbIMU OelUCmBUsMU BKIIOYAeT
pa3BUTHE CAMOOPraHU3alUy, CAMOKOHTPOJIS, CAMOKOPPEKLMH, B TOM YHUCJIE:

YMeHusi pemiath y4eOHbIe M HCCJIEI0BATEIbCKHE 32/1a4M:

CaMOCTOSTENIbHO BBIOMpATh CHOCOO pemnieHus y4yeOHOW 3aiayu  (CpaBHHMBATh
HECKOJIbKO BapUaHTOB peEIIEHHUs, BbIOMpaTh HaumOoJiee NOAXOA[IUNA € Y4ETOM
CaMOCTOSTENIbHO BBIJICICHHBIX KPUTEPUEB), INIAHUPOBATH CBOIO pabOTy MpHU PEIICHUU
y4eOHOM WIJIM HCCIIeI0BaTEILCKON 3a1a4H;

HAa OCHOBE TOJYYEHHBIX PE3yJbTaTOB (opMylupoBaTh 000OIIEHHS M BHIBOJBI,
IIPOTHO3UPOBATh BO3MOXHOE pAa3BUTHE MPOLECCOB; aHAJIU3UPOBATh PE3YJIbTATHI:
COOTHOCUTh CBOM JCHCTBUS C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYIIECTBIISTH
CAMOKOHTPOJIb JI€SITEIIbHOCTH; KOPPEKTHUPOBATH CBOKO JIEATEIBHOCTh HAa OCHOBE
caMOaHaJIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI



8 KUIIACC

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHUE OOYyYalOUMMHUCA HayYHBIX
3HaHUW, YMEHUH M CHOCOOOB ACHCTBHM, crelUpUUECKUX JIs IMpPEeAMETHON 00JacTu
«XUMHS»; OCHOBbI HAYYHOT'O MBIILJICHUS; BUIBI AEATEIbHOCTHU IO MOJTYYEHHIO HOBOTO
3HAHMS, €r0 UHTEPHPETALNU, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUECOHBIX
U peajbHBIX JKU3HEHHBIX YCIOBHUAX; OOECIEYUBAIOT BO3MOXKHOCTh YCIEUIHOTO
oOy4eHHs Ha CIIeyIOIIeM YPOBHE 00pa30BaHuUs.

[IpeameTHBIC peE3yabTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTH Y OOYyYaAIOIIUXCS
CIEAYIOMMNX YMEHUM:

1) packpvieams CMBICT  OCHOBHBIX XHWMHUYECKUX TOHSTHH: aToM, MOJEKYJa,
XUMHUYECKUN AJIEMEHT, METAIJI, HEMETAJI, aJZIOTPONUs, MPOCTOE BEMIECTBO, CIIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOJHAs), BAJECHTHOCTb, OTHOCUTEIbHAS
aTOMHasi W MOJICKYJISIpHAsT Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca,
MaccoBasg JI0JI1 XUMHUYECKOTO JJIeMEHTa B COCIMHEHUU, MOJISIPHBIA OOBEM,
OTHOCUTEJIbHASL TUIOTHOCTh Ta30B, OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb, aM(OTEPHBIHI
OKcHJ, aM(OTEpHBIA TUAPOKCHU]l, XUMUYECKAsl peaKIus, KiaccuPukanus peaxiiuii:
peakiMi COCAMHEHUS, PEaKIMKU Pa3NIOKEeHUsI, peaklud 3aMeIleHUs, Peakiiui oOMEHa,
AK30- W DHJAOTEPMHUYECKHE PEAKIUU; TEeIUIOBOM 3(PGEKT peakiuu; sApo aroMma,
AJIIEKTPOHHBIN CIIOW aToma, aTOMHas OpOWTal b, pPaJNyC aroMa, XUMHUYECKasl CBS3b,
MOJISIpHAsE M HEMOJSIpHAs KOBAJICHTHasi CBSA3b, MOHHAS CBS3b, WOH, KAaTHOH, AHHWOH,
pacTBOp, MaccoBasi J10Jisl BelecTBa (MPOLIEHTHAsI KOHIIEHTpAIUsi) B paCTBOPE, MOJISIpHAsI
KOHIIEHTpAIUsl BEILECTBA B PACTBOPE; AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKUCIICHUS,
OKHCJIIMTEIM W BOCCTAHOBUTENM, OKHUCICHHE W BOCCTAHOBJICHUE, OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE PEaKIIMK, METOJI SJIEKTPOHHOTO OalaHca;

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUM (cM. 1. 1) u
MIPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BEUIECTB U X MPEBPAILICHUI;

3) ucnonv3o6ams XUMUUECKYIO CUMBOJIUKY JJISl COCTaBICHUSI (OPMYJT BEIIECTB U
YPAaBHEHHUM XUMUUYECKUX PEAKLINM;

4) onpedensimb BAJCHTHOCTh aTOMOB DJJIEMEHTOB B OWHApHBIX COCIMHEHUSX;
CTENIEHb OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; TPUHAJICKHOCTh BEIIECTB
K OmpeNeaEHHOMY KJacCy COEIMHEHMH 1o (opmynaM; BUIbI XUMHUYECKOW CBSI3U
(KOBaJICHTHOW U MOHHOM) B HEOPTaHUYECKUX COCTUHECHUSX;

5) packpvléamb CMBIC 3aKOHOB COXPAHEHUSI MAacChl BELIECTB, IOCTOSHCTBA
cocrana, [lepnognueckoro 3akona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHON TEOPHUH,
3aKOHa ABOTAJIPO M €T0 CIEJACTBUI; MPEACTaBICHUM O HayYHBIX METOJIaX MO3HAHUS, B
TOM YHCJIe SKCIIEPUMEHTAIBHBIX U TEOPETUUYECKUX METO/JaX HCCIICOBaHUS BEIIECTB U
M3YUYCHHS] XUMUYECKUX PEaKInii;

6) oemoncmpuposams IOHUMAHUE  TIEPUOAUYECKON  3aBUCUMOCTH  CBOICTB
XUMHUYECKUX AJIEMEHTOB OT UX MOJIOXKEHHsS B llepuoguueckoi cucreme: onucwviéams u
xapaxmepuzoeams Tabmuunyto  Gopmy Ilepuoamueckoil CHUCTEMBI XHUMHYECKHUX
AJIEMEHTOB: pas3nyaTh TOHATHUS «TJaBHas mnoArpynma (A-rpymnma)y W «moOouyHas
MOArpymnmna (b-rpymnma)y, «marple MIEPUOIBDY 151 «Oonpinme
MIEPUOJIBIY; coomHocums 0003HaUEHUS, KOTOpbIe UMetoTcs B Tabimie «Ilepuoamaeckas
cucreMa  xumudeckux anemeHroB . .  MenaeneeBa»y, € UYHCIOBBIMU



XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsll sapa,
oOlee  4YMciIO  AJIEKTPOHOB W paclpefeieHue  UX MO0 AJIEKTPOHHBIM
CJIOSIM); 00BACHAMSG CBSA3b  TIOJIOKEHUSI dJemMeHTa B llepuonumyeckod cucreme c
pacnpeiesieHueM 3JIEKTPOHOB 10 SHEPTETUYECKUM YPOBHSIM, MOJAYPOBHIM U OpOUTAIISIM
aTOMOB TIE€PBbIX YETHIPEX MEPUOIOB;

T) knaccuguyuposams XUMUUECKUE  AJIEMEHTBI, HEOPTraHWYECKHUE BEIIECTBA;
XUMHUYECKUE peakiuu (10 YMCIy U COCTAaBYy YYAacTBYIOIIMX B pPEAKIMHU BEIIECTB, IO
TerioBoMy 3G (heKTy);

8) xapaxmepuzosamsb (OMUCHIBAThH) (HU3UYECKUE U XUMUUYECKHE CBOMCTBA MPOCTHIX
M CIIOKHBIX BEIECTB: KHUCIOPOa, BOAOPOMA, BOIBI, OOIIME XWMHUYECKHE CBOMCTBA
OKCHJIOB, KHCIJIOT, OCHOBAaHMW M COJIEM, TEHETHYECKYI) CBS3b MEXAY HUMH,
MOATBEPkKAasi IPUMEPAMH MOJICKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOUIUX XUMUYECKHUX
peaKkuuu;

9) onucvieams ponb KUCIOPOJA, BOJIOPOJA M BOJBI B MPUPOAHBIX Mpolieccax, B
KUBBIX OpraHM3Max, HUX MPHUMEHEHHUE B PA3JIUYHBIX OTPACISIX MPOMBIILICHHOCTH,
BO3MO>KHO€ MCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSAX;

10) o6wacuams u npocro3uposams CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS; BO3MOXHOCTM MPOTEKAaHUS XUMUYECKUX IPEBpALICHUA B
Pa3IUYHBIX YCIOBUSAX;

11) sbruucaams OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJSIPHYKO MacChl BEUIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJII0 XMMHUYECKOTO JJIEMEHTAa B COCJAWHEHUU;
MAaCCOBYIO JIOJIO XHMHYECKOTO »JJEMEHTa 1o (opMysie COCIUHEHUS; HaXOJUTh
npocTeiyo (popMyiay BelecTBa MO MAaCCOBBIM WM MOJIBHBIM JOJISIM 3JIEMEHTOB;
MAacCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBAa B
pacTBope; MPOBOAUTH PACUETHI 0 YPABHEHUSIM XMMUYECKOU peaKInu;

12) npumensme ocHosHble onepayuy MulCIUMENbHOU O0eamelbHOCMY — AHAIU3 U
CHUHTE3, CpaBHECHHE, OOOOIIEHHEe, CHCTEeMaTH3aIlMI0, KIacCU(PHUKAINIO, BBISBICHUC
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€d — JJISI U3Y4YEHUSI CBOMCTB BEIIECTB U XUMHUYECKHUX
peaKkiMii, eCTEeCTBEHHO-HAYYHBIE METOJbI TO3HAaHUSI — HaOI0/IeHne, H3MEpPEHHUE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (peaibHbId U MBICIICHHBIN) — JJIsI OCBOEHUS y4eOHOTO
COJIepKaHMS;

13) packpvieams CyllIHOCTh MPOLIECCOB OKUCIICHHUSI U BOCCTAHOBJIEHUS, COCTABIISATh
YpPaBHEHHUS  MOPOCTBIX  OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX  peakuuii  (MeTogom
AJIEKTPOHHOTO OajnaHca);

14) ycmanasnueams CBA3M  MEXKIYy peabHO HAOIIOMAEMBIMU  XUMHUYECKUMU
SBJICHUSMHM M TIPOIIECCaMHU, MPOUCXOMSIIMMU B MaKpO- U MHUKPOMHPE, OOBSICHSITH
MIPUYUHBI MHOTO0Opa3usi BEIIECTB; COOTHOCHUTh XHMMHMUYECKHWE 3HAHUS CO 3HAHUSMHU
JIPYTUX y4eOHBIX IPEAMETOB;

15) cneoosams  npasunam G6e3omacHoid  pabOTel B Ja0OpaTOpuM  MpHU
MCIIOJIb30BAaHNN XUMUYECKOU MOCYIBl U 0O00PYAOBaHUS, a TAKKe TIPaBUIaM 0OpaIieHus
C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKITUSMHU BBITTOJHEHUS 1a00PATOPHBIX OMBITOB U
MPAKTUYECKUX PalOT MO MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOIOPOIA
U KHUCJIOpOJa), NPUTrOTOBIECHHUIO PACTBOPOB C OMNPEACIIEHHOW MacCOBOM JoJiei
PacTBOPEHHOIO BELIECTBA, PEIICHUIO SKCIEPUMEHTAIBHBIX 3a/1ay 10 TeMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCIMHEHUINY;



16) oemoncmpuposams BnafeHue  OCHOBAaMH  XUMHYECKOW  TPaMOTHOCTH,
BKJIIOYAIONIE yMeHHsl 0e30MmacHOro oOpallleHHusl C BEHIeCTBAMHU, HCIOJIb3yeMbIMU B
MOBCEAHEBHON JKMU3HM, a TaKKe 3HAHUE MPaBHJI TMOBEACHUS B IEISIX COEpeKeHUs
3JI0POBbS M OKPYKAIOLIEH Cpeibl.

9 KUIIACC

[IpeameTHbIe pe3yiabTaThl OTPaXKalOT CGHOPMUPOBAHHOCTH Y OOYyYaIOIMIUXCS
CHEAYIOIINX YMEHUM:

1) packpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IMOHSATUN: XUMUYECKHUUA DJIEMEHT,
aTOM, MOJIEKYJIA, HOH, KaTUOH, aHUOH, AJIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIIEHUS,
XUMHUYECKas peakivs, TEIUIOBOM 3 deKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOD;
AIEKTPOJIUTBI, HEAIEKTPOJIUTHI, JIEKTPOIUTHYECKAS AUCCOLMALNS, PEAKIIMU HOHHOIO
oOMeHa, THAPONU3 coJiel, oOpaTUMble M HEOoOpaTHMbIE pEaKLUH, OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIE  PEAKLIMH, OKUCIUTEIb, BOCCTAHOBHUTENb, OKHCICHHE W
BOCCTAHOBJICHHE, JJIEKTPOJIU3, aAJUIOTPONUsS, aM(POTEPHOCTb, XHUMHUYECKasi CBA3b
(xoBaJIeHTHAsi, HMOHHAs, MeETAJJIMYECKas), MEXMOJIEKYJSIpHbIE  B3aUMOJEUCTBUS
(BomoponHas  cBsizb, cuibl  BaH-gep-Baanbca), KOMIUIEKCHbIE — COEIMHEHUS,
KPUCTAILIMYECKHE PEIETKU (MPUMUTHBHAS KyOuueckas, OO0bEMHO-LIEHTPUPOBAaHHAsS
KyOuueckas, IPaHELEHTPUPOBAHHAsA KyOuueckas, reKCcaroHaJIbHasl
IUIOTHOYNIAaKOBaHHAs), KOPPO3UsI METAJUIOB, CILIaBbl, CKOPOCTh XUMUYECKOW PEaKIMH,
KaTaJu3, XUMUYECKOE PAaBHOBECHUE, DJIEMEHTBI XUMUYECKON TEPMOJUHAMMUKU KaK OJHOU
U3 TEOPETHUYECKUX OCHOB XMUMHH; MpeaeiabHo qonyctumMas konueHTpauus (I11K);

2) WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHUM (cM. 1. 1) u
IIPUMEHSTB OTU NOHATHSA NPU ONMCAHUM BELIECTB U UX MPEBPALLICHUM;

3) UcnoNb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIS COCTAaBJICHUS (POPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

4) omnpenenarb BaJEHTHOCTb M CTENEHb OKUCIEHUS XUMUYECKHUX HJIEMEHTOB B
COCAMHEHUAX PAa3JIMYHOIO COCTaBa; IPUHAUICKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIACCY COCIMHEHHM 1o (opMysiaM; BHUJIbI XMMHUYECKON CBSA3M (KOBaJIEHTHOM, HOHHOM,
METAJJIMYECKOH) B HEOPraHMYECKHMX COEAMHEHUAX; 3apsA] HOHA MO0 XUMHUYECKOU
dbopMyiie; xapakTep cpellbl B BOJHBIX pacTBOpax HEOPraHMYECKHX COEIMHEHUH, THII
KPUCTAJUIMYECKOUN PEIIETKH KOHKPETHOTO BEILECTBA;

5) packpeiBath cMmbicn Ilepuomunueckoro 3akona J[. M. MennaeneeBa wu
J€MOHCTPUPOBATh €0 IOHHMaHUE: OMUCHIBATh U XapaKTEpU30BaTh TAOIUUHYIO popMy
Ileproauyeckor CUCTEMBI XUMUYECKUX 3JIEMEHTOB: Pa3IMYaTh MOHATHS «A-TpynIa» Hu
«b-rpynnay, «Malible nepuoab» U «OO0JbIINE TEPUOBDY; OOBICHATH CBSI3b MOJOKECHHUS
anemMeHTa B llepuonnueckodl cuUCTeMe€ C  pACHpPENENICHHEM  JJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U OpOUTAIsIM aTOMOB IEPBBIX YETHIPEX
MEPUOJIOB; BBIACIATH 00IME 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUI (KUCIOTHO-OCHOBHBIX W OKHCIHUTEIbHO-BOCCTAHOBHUTEIIbHBIX CBOMNCTB
OKCHJIOB M THIPOKCHJIOB) B Mpeeiax MaJIbIX NEPHUOOB U IVIABHBIX MOATPYIII C yYETOM
CTPOEHMS UX aTOMOB;

6) pacKpbIBaTh CMBICI TEOPHUH AIEKTPOIUTHUYECKON AUCCOLMALINM, 3aKOHA ['ecca u
€ro CJIEACTBHM, 3aKOHA JECUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTENM MU3MEHEHUsS CKOPOCTH



XUMUYECKON peaklyH, HalpaBlICHUsI CMEIICHUS XHMHUYECKOr0 paBHOBECHUS B
3aBUCUMOCTH OT Pa3IM4HbIX (PaKTOPOB;

7) xinaccuUIMpPOBaTH XHUMHYECKUE DIIEMEHTHI; HEOPraHMYEeCKHE BEIIECTBA;
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMHM BEUIECTB, IO
TeroBoMy 3 (eKTy, Mo arperaTHOMY COCTOSIHUIO pEareHTOB, 0 U3MEHEHUIO CTeNeHen
OKHUCJICHUS] XMMHYECKHUX JIEMEHTOB, 10 00PATUMOCTH, 110 YYACTHUIO KaTalIu3aTopa);

8) xapakTtepu3oBaTh (ONMHMCHIBATH) OOIIME XHUMHYECKHE CBOICTBA BEIECTB
Pa3JIMYHBIX KJACCOB HEOPraHMYECKUX COCIUHEHUM, MOATBEPXKAasi 3TO OIUCAHUE
MpUMEpaMHi MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX XHUMHUYECKHX
pEaKLHNiA;

9) cocTaBiATh ypaBHEHUS: SJIEKTPOJIUTUYECKON TUCCOUMALMN KUCIIOT, IIEJI0Yeh U
COJICH; TIOJIHBIE M COKpalIEHHBIC YpaBHEHUS pEAKIMi HOHHOTO OOMEHa; peaKIHii,
MOATBEPAKAAIONMINX  CYIIECTBOBAHME TI'E€HETHUYECKOM CBA3M MEXIAY BeElIeCTBAMHU
Pa3JIMYHBIX KJIACCOB; PACKPBIBATH CYIIHOCTH MTPOIECCOB TUAPOIIM3a COJIEN MOCPEICTBOM
COCTAaBJICHHUSI KPATKUX HOHHBIX W MOJIEKYJISIpDHBIX YPaBHEHUN peakUui, CYIIHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN MMOCPECTBOM COCTABJICHUS 3JIEKTPOHHOTO
OajlaHca ATUX peaKIIii; MpeICKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX pacTBOpPaxX COJIEH;

10) xapakTepu3oBaTh (OMUCHIBaTh) HU3MUECKUE U XUMUUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KUCIOPOJI, 030H, rpaduT, anmas, KpeMHui, 6op, azot, dhocdop, cepa, xjop,
HaTpUl, Kajaud, MarHui, KajabllUi, aJIFOMUHHH, XeJlIe30, MeIb, LHMHK, cepedpo) H
00pa30BaHHBIX UMHU CJIOKHBIX BEIIECTB, B TOM YHUCJIE WX BOAHBIX PACTBOPOB (aMMHaK,
XJIOPOBOAOPO/, cepoBoaopoa, okcubl yriuepoaa (II, IV), kpemuus(IV), azora (I, 11, III,
IV, V) u docdopa (III, V), ceprr (IV, VI), cepuucras, cepHasi, azotHas, pocdopHas,
YTOJIbHAsl, KPEMHHUEBAsA KHUCIIOTBHI, OKCUABI M TUAPOKCHIbl MeTamuioB [A—IIA-rpynm,
amomunust, meau(Il), nunka, sxenesa (II u III)); mosicHaTh cocTaB, OTACIBHBIE CITOCOOBI
MOJIyYeHUS] U CBOMCTBA CJIOKHBIX BELIECTB (KUCIOPOACOJAEPKAIIME KUCIOTHI XJIOpa,
a30TUCTasi, OOpHAasl, YKCyCHas KHCJIOTHI W UX coiH; ramoreHuanl kpemHus(IV) u
docdopa (Il u V); okcua u ruapokcua xpoma(lll), nepmanranar kanus);

11) onuckIBaTh poib BaKHEMIIMX U3yYaeMbIX BEIIECTB B MPUPOAHBIX MPOLECCAX,
BJIUSIHUE HA KUBBIC OPraHU3Mbl, IPUMEHEHHE B PA3JIUYHBIX OTPACISIX IKOHOMUKH,
HCIIOJIb30BaHUE VISl CO3/IaHUSI COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTHA;

12) mpoBOAUTH peaKIuu, MOJATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3TUYHBIX
BEILIECTB, PACIIO3HABATH OMBITHBIM MYTEM COAEPKAIIMECS B BOJHBIX PACTBOPAX HOHBIL:
XJOpua-, OpomMua-, uoaua-, cyibdar-, docdar-, kapOoHAT-, CUIMKAT-, CYJIbPUT-,
CynbpuI-, HUTPAT- U HUTPUT-UOHBI, TUAPOKCUI-UOHBI, KATUOHHI AMMOHUS, MarHusl,
KaJIbITUsl, aTIOMUHUSA, Keeza(2+) u xkeneza(3+), meau(2+), IMHKA;

13) 0OBSICHATH U MPOTHO3UPOBATH CBOMCTBAa BAXKHEHIIIMX HM3y4yaeMbIX BEIIECTB B
3aBUCHUMOCTH OT MX COCTaBa M CTPOCHUSI, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT MX
CBOMCTB, BO3MOXHOCTh TIPOTEKAHUSI XUMHUYECKHUX TMPEBPAIICHUNH B Pa3IUYHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX JJEMEHTOB XUMHUYECKOM KHUHETUKU W
TEPMOJIMHAMUKH;

14) BBIUMCHATHE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (popMmyse COeIMHEHUS; MAaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MOJIBHYIO [OJK0 XHMHYECKOTO JJIEMEHTAa B COCAUHEHHH,
MOJISIPHYIO KOHIIEHTPAIMIO BEIIECTBA B PACTBOPE; HAXOAHUTH MPOCTEUITyI0 (hopmyiry



BEII[ECTBA M0 MACCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB; MPOBOJIUTH PACUETHI TI0
YpaBHEHUSIM XHMHUYECKUX peakluuid C y4€TOM HeAOCTaTKa OJHOrO0 W3 PEareHTOB,
NPAKTUYECKOTO BBIXOJIa MPOAYKTA, 3HAYEHHUs TEIUIOBOTO dddexra peakuuu;
OTpEJIENATh COCTaB CMECEi;

15) cnenoBath npaBuiaM 6€30MacHON pabOTHI B 1AOOPATOPUHU MPHU UCTIOJIH30BAHUHU
XUMHUYECKON TOCYIbl U 000pYAOBaHMS, a TaKXKe MpaBuiIaM oOpalieHus ¢ BeIeCTBAMH B
COOTBETCTBUM C MHCTPYKIMSIMHU BBITIOJHEHUS JTAOOPATOPHBIX OINBITOB M MPAKTUYECKUX
paboT MO MOTYYECHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHUAKA U YTIIEKHCIOTO
ra3a) M pEUIeHUI0 HKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM Kypca; MpEeACTaBIsATh
pe3ynbTaThl 3KCIEpUMEHTa B (OpME BBIBOJIOB, JOKAa3aTENbCTB, TPaQUKOB, TaOIUI] U
BBISIBIIATH SMITUPUIECKHE 3aKOHOMEPHOCTH;

16) mpuUMeHSITb OCHOBHBIE ONEpPAIUU MBICIUTEIBHON NESITEIBHOCTH (aHAIU3 M
CUHTE3, CpaBHEHHE, O000O0IIeHNEe, CHCTEeMaTH3aIlii0, BBISIBICHWE NPHUYUHHO-
CJICICTBEHHBIX CBSI3€M) NPH W3YYCHUU CBOMCTB BEHIECTB MU XUMHUYECKUX PEAKIIHIA;
BIIAJICTh €CTECTBEHHO-HAYYHBIMM METOJAaMH IO3HaHUs (HAOJNIOJCHHE, W3MEpEHUe,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeaIbHbIM U MBICJICHHBIN);

17) npumeHsT, TpaBwia  0e30MacHOro  oOpamieHuss C  BEIIeCTBaMH,
UCIIOJIb3yEeMbIMH B TIOBCEAHEBHOM >KM3HU, MpaBuja MOBEACHUS B IEIAX cOepexKeHUs
3I0POBbSl W OKpYXKalolleld MPUPOJHON Cpeibl; MOHUMATh Bpea (OMacHOCTH)
BO3JICUCTBHS Ha >KUBBIC OPTaHU3MBbI OMPEEIEHHBIX BEIIECTB, MOSICHATh Ha MpUMEpPAx
CIOCOObl YMEHBIIICHUSI W MPEIOTBPAILEHUS] WX BPEIHOIO BO3ACHCTBUS, 3HAUCHUE
KUPOB, OEJIKOB, YIJIEBOJIOB ISl OPraHU3Ma YeJIOBEKa;

18) ucmonp30BaTh MOJYyYEHHBIE NpEACTaBIeHUs O cdepax NpodecCHOHATBHON
NEATEIbHOCTU, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJIOTUSAMH, KaK OCHOBY JJIS
po(ecCHOHAIEHON OPUEHTALMU U JJI1 OCO3HAHHOTO BHIOOpAa XMMHUHU KakK MPOPUIBLHOTO
MpeaAMeTa MpY IPOJOJKEHNN 00yUeHHsI HA YPOBHE CPEIHEr0 00I1Iero 00pa3oBaHusl.

19) yyacTtBOBaTh BO BHEYPOUYHOM IPOEKTHO-HCCIICAOBATEIBCKON JEITEILHOCTU
XUMUYECKOM U  XHUMHUKO-IKOJOTHYECKOW  HANpPaBICHHOCTH, MPUOOPECTH  OMBIT
MIPOBEICHHS yUEOHBIX HCCIEOBAaHUI B YCIOBHUSX OOpa30oBaTelIbHBIX OpraHu3aIvil, a
TaK)Ke OpraHu3aiuii (lIeHTPOB) NOMOJHUTEIHLHOTO 00pa30BaHUS JIETEH.

COILEPKXAHHUE YYEBHOI'O IPEJIMETA

8 KUIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

Xumus — eadcnas obaacmo ecmecmeosHaAHUs U NPAKMUYECKol O0esmelbHOCU
yenosexa. Ilpeomem xumuu. Ponv xumuu 6 oswcusnu uenosexa. Kpatkue ceaeHus o0
UCTOPUU BO3HUKHOBEHUSI W Pa3BUTUS XUMHUU. XHUMHSI B CUCTeMe Hayk. Tena u
BemiecTBa. PU3MUECKUE W XUMHUYECKHE CBOMCTBA BEIIECTB. ArperaTHble COCTOSHUS
BEIIIECTB.

IToHsiTHE O TEOPETUYECKUX M AMIMUPUYECKUX METOJIaX MO3HAHUS B €CTECTBEHHBIX
Haykax. [lpencraBieHuss O HAy4yHOM T[IO3HAHUM HA SMIUPUYECKOM  YPOBHE:
HaOJIOJICHHE, W3MEpPEHHE, OKCIEPUMEHT, MOJEIMPOBaHUE, BBIYUCIICHUE; Ha



TEOPETHUECKOM ypOBHE: Hay4dHbIe (DaKThI, MPOOJIeMa, TUIIOTE3a, TEOPHS, 3aKOH. SI3bIK
XUMUH. VICTOUHUKH XUMUYECKON MH(GOPMALIHH.

[lonsitue o Meromax pabOThl ¢ XUMHUYECKMMHU BemlecTBamMu. OOOpyoBaHUE
IMIKOJIbHOW ~ XuMu4eckod Jabopatopuu. I[lpaBuna Oe3zomacHoro oOpalieHus cC
BEILIECTBAMHU U JaOOpaTOPHBIM 000PYAOBaHUEM.

YucTtele BemecTBa U cMecu. [Ipupoanbie cMecu: BO3ayX, IPUPOAHBINA ra3, HedTh,
OPUPOJHBIE BOJBI, TOPHBIE MOPOABI W MUHepaibl. [IOHSATHE O TOMOr€HHBIX U
reTeporeHHbIx cmecsax. CrnocoOsl pazneneHus cMeceid. O4nCcTKa BEMIECTB.

JemoHcTpanumn

1. JlTabopaTopHOe 000pyAOBaHHE.

2. PaznuuHble BUAB XUMUYECKOMN MTOCYBbI.

3. OOpa31sl BEHIECTB.

4. CniocoOblI pazaenenus cMmecelt (puapTpoBaHne, BeITapuBaHUE, TUCTHIUISIIHS,
xpomarorpadus).

JlaGopaTopHble 1 NpaKTHYEeCKHUE PA0OTHI

JlabopamopHvie onvimol

1. U3yuenue u onrcanue Gu3NIECKUX CBOMCTB 00Pa3I[0B HEOPTraHUYECKUX
BEILECTB.

2. N3yuenue criocoOoB pa3eieHus cMecel (¢ MOMOIIbI0 MarHUTA).

IIpakmuuecxue pabomsi

Ne 1. IIpaBuna paGoTsl B 1a00paTOpUu U NpUEMBI 0OpALIEHUS C JIA0OPATOPHBIM
000py10BaHUEM.

No 2. Paznenenue cmeceii (Ha mpuMepe OYUCTKHU MOBAPEHHOM COJIN).

Bewecmesa u xumuueckue peaxyuu. ATOMBI U MOJIEKYJIbl. XUMUYECKUE DJIEMEHTHI.
CumBOJIBI XUMUYECKHX 3JIeMeHTOB. [IpocThie W cliokHBIE BemiecTBa. MeTauibl U
HeMeTaJulbl. BelecTBa MONEKyJIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSL.

Xumnueckas ¢opmyna. BaleHTHOCTh aTOMOB XWMHUUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemiecTB. OmnpeiesieHue BaJIGHTHOCTH 3JIEMEHTOB 10 (hopMmysiam
OMHApHBIX COCIWHEHWH U cocTaBlieHne (opmyn OWHApPHBIX COCAMHEHHH TIO
BAJICHTHOCTH  3JIeMEHTOB. OTHocuTenbHass atomHas Macca. OTHOcCUTENIbHas
MOJIEKYJIsipHass Macca. MaccoBasg J0Ji1 XHUMHYECKOrO0 »JJIEMEHTa B COEIWHECHUHU.
Haxosxnenue mpocretieii (hopMysbl BEIeCTBa M0 MacCOBBIM JOJISIM JIEMEHTOB.

KomnuectBo BemectBa. Monbs. MoisipHas macca. B3auMocBs3p KOJIMYECTBa,
MacChl U YUCJa CTPYKTYPHBIX €WHUII BemiecTBa. PacuéTsl o hopMynam XUMUYECKUX
coenuHeHnd. MoJsipHas Macca CMECH BellecTB. MonbHas 10151 XUMAYECKOTO DJIIEMEHTA
B coequHeHuu. HaxoxxaeHue mnpocrteifiield GopMylibl BEIECTBA MOMOJIBHBIM JI0JSIM
AJIEMEHTOB.

DOU3NYECKNE W XHMHUYECKHUE SBIICHUA. XHUMHUUYECKas peakuuss U €€ TPU3HAKU.
VYcnoBus mMpOTEKaHUS XUMHUYECKMX PEaKIUi. 3aKOH COXPAHEHUs MAacChl BEIECTB.
AtomHO-MonekysipHast Teopusi. JXus3Hp u  pestensHocTh M. B. Jlomonocosa.
XUMUYECKUE ypaBHEHHs. THUIBI XUMHUYECKUX pEaKUUil (COCIMHEHUS, Pa3JI0OKEHUS,
3aMenieHus, 0OMeHa). PacuéThl mo XUMUYECKUM ypaBHEHUSIM.

IKcnepumenmanvHoe uzyyeHue eeujecme U sA6aeHuti. 3HAKOMCTBO C XUMHYECKOU
MOCyJIoM, ¢ TpaBWiIaMu paboTel B Jabopatopuu W NpuéMaMu OOpalieHus: C
nabopaTOpHBIM 000PYOBaHUEM; U3YUEHHUE U ONHCaHNe (PU3MUECKIX CBOWCTB 00Pa3IoB



HEOPTaHWYECKUX BEIIECTB — METAIUIOB M HEMETAJIOB; HAONIOACHHE (PU3MUECKHUX
(naBieHHe BOCKa, TasiHUE JibJla, pPACTHpAHUE caxapa B CTYIKe, KUIEHUE U
KOHJIEHCAIUsl BOJIbI) W XUMHUYECKUX (TOpEHHE CBEYM, NPOKAIUBAHUE MEIHOM
POBOJIOKH, B3aUMOJICHCTBHUE COJBI WJIM MeJa C COJSHOM KHUCJIOTOH) SIBJICHHI;
O3HAaKOMJIEHUE C 00pa3llaMy BEIIEeCTB KOJUYECTBOM 1 MOJIb; HAOJIO/IEHUE U OMKHCAHHUE
NPU3HAKOB MPOTEKAHUSI XUMHUYECKUX Peakiui (pas3iioKeHUe caxapa, B3auMOJICHCTBHUE
CEpPHOM KHUCIIOTHI C XJIOPUJOM Oapus, ModydeHue u pasnoxkenue rugpokcuaa meau (II)
IIpM HarpeBaHUU, B3aWMOJICUCTBUE kene3a ¢ pacTtBopoMm conu meau (I1)); mzydyenue
CIOCOOOB pa3feNeHusl cMeced (C MOMOIIBI0 MarHuTa, (PUIBTPOBAaHWE, BhIIAPUBAHUE,
TUCTUIUTALNS, XpoMaTorpadus), MPOBEACHNE OYNCTKH MTOBAPEHHOMN COJIM; HAOII0CHUE
Y ONMCAHUE OIBITOB, WJUTIOCTPUPYIOIIUX 3aKOH COXPAHEHUS MACCHI.

JemoHcTpauumn

1. ®uznueckue sBICHUS (pacTUpaHKUE caxapa B CTYINKE, KUTICHUE U KOHACHCAIUS
BOJIbI U T. ]I.).
2. Xumu4deckue siBlieHus (pa3ioKeHue caxapa, B3auMoJIeCTBHE JKeJie3a ¢ Cepoi,
B3aUMOJICUCTBUE CEPHOM KUCIOTHI C XJIOPUJIOM Oapus, TOIYyICHUE U PA3II0KECHHE
ruapokcuna meau(1l), B3anmopeiictBue xenesa ¢ pacrBopom cou meau(ll),
B3aUMOJICUCTBHUE COJIbI JIM MeJIa C COJISTHOM KUCIIOTOM).
3. OOpa31isl BEMIEeCTB KOJIMYECTBOM 1 MOJIb.
4. OnbIThL, WIUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACCHI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI

JlabopamopHvie onvimol

1. O3HakomieHHE ¢ 00pa3aMy MPOCTHIX (METAIOB U HEMETAJJIOB) U CIIOXKHBIX
BEILECTB.
2. Ha6monenue pusnueckux (MIaBjieHUE BOCKA, TasTHUE JIbJIa) U XUMUYECKUX (TOPEHHE
CBEYH, NPOKAJTIMBAHUE METHON MPOBOJIOKH) SIBICHHM.
3. HaGmronenue u onrcanue MpU3HAKOB MPOTEKAHMSI XUMUUYECKUX PEaKIUN pa3HbIX
THUIIOB.
4. HabGmroieHre 1 OMrCcaHue OMbITOB, WJUTFOCTPUPYIONIUX 3aKOH COXPAHEHHUS MACCHI.
5. O3HaKOMJIEHUE C MOJAEIISIMUA aTOMOB U MOJIEKYI.

Borunciaenus

— OTHOCHUTEJIbHON MOJIEKYJISIPHOM MacChl BELIECTB, MOJIIPHOU MAaCChl, MACCHI
BEILIECTB U KOJMYECTBA BEIIECTRA;
— MAacCcOBOM JIOJIU XUMUYECKOTO 3JIEMEHTA 10 (hOpMYyJie COETUHEHUS;
— mpocrTeitnieit GopMysibl BEleCTBa 0 MACCOBBIM WJTU MOJIBHBIM JOJISIM 3JIEMEHTOB;
— 110 YPaBHEHUSIM XHUMHYECKON PEaKIMu: KOJUYECTBA BEIIECTBA, MACCHI 11O
M3BECTHOMY KOJMYECTBY BEILIECTBA, MACCE PEAr€HTOB UJIM MIPOJYKTOB PEAKIIUU

Ba:xHeiinmue npeacTaBuTe I HEOPrAaHUYECKUX BelECTB

lIpeocmaenenus o eazax. Boznyx — cmech razoB. CoctaB Bo3ayxa. [lonsTue o
razax. 3akoH ABoranpo. MoispHbiii 00b€M ra3oB. OTHOCHUTENbHAS TJIOTHOCTH Ta30B.
Onpenenenrne OTHOCUTEIBLHON MOJIEKYJSIPHOM MAacChl Ta3000pa3HOTO BEIIECTBA IO
W3BECTHOW OTHOCUTEIHHOM TIOTHOCTH. OOBEMHBIC OTHOIIICHUS Ta30B MPU XUMUUYECKHUX
peaKkusx.

Kucnopoo — snemeHnT u npoctoe BeniecTBo. HaxoxneHue kucioponaa B mpupoze,
¢u3MYecCKue M XMMHUYECKHE CBOMCTBA (peakiuMu TOpeHus u okucieHus). [Iporecce



OKHCJIeHus B kB0 npupoae. Oxcunsl. [Ipumenenne kucnopona. CriocoOb! morydeHus
Kuciopoga B JabopaTopud U mpombinuieHHOcTH. [loHATHE O KaTanuzaTope.
Kpyrosopot kucnopona B npupoje. O30H — amioTponHas MoAUPUKALUS KUCIOPOa.
O30HOBBII CIIOH, €r0 3HAYEHUE IS KUBBIX OPraHu3MOB. Pa3pylieHne 030HOBOTO CIOS.

TernoBoit 3¢ PexT XUMUUECKON peakIuu, TePMOXUMUYECKUE YPaBHEHUs, IK30- U
SHAOTEPMUYECKHE peakiuu. TornuBo. Mcnosib30BaHHWE yIIE U METAaHA B KAayeCTBE
TOIUTMBA. 3arpsi3HeHne Bo3ayxa. [lonsitue o mapHukoBoM 3 dexTe.

JemoHcTpauumn

1. KauecTBeHHOE OnpeaeneHne KUCIOPOAa MPY MOMOIIM TJICIOIIECH JTyYUHKH.
2. KonmyecTBEHHOE OINpEAEIeHUE COAEPKaHNsI KUCIOPO/1a B BO3IYXE.
3. IlonydyeHue, coOrpanue U U3y4eHHUEe CBOMCTB KUCIOPOAa.
4. HaOGmroieHre B3auMOICHCTBHS BELIECTB C KUCIOPOAOM U YCIOBUN BOSHUKHOBEHUS U
MIPEKPAIICHUS TOPEHMUS.

JlaGopaTopHble 1 NPaKTHYeCKUE PAdOThI

JlabopamopHuwiti onvim

1. O3nakomMieHHe ¢ 00pa3laMu OKCHJIOB M OITMCAHUE UX CBOWCTB.

IIpakmuueckas paboma

Ne 3. Tlonyyenue u coOupanue KMUCI0pOia, U3yUYEeHUE €Er0 CBOMCTB.

Boerunciaenus

— 00bEMa, KOJIMYEeCTBA BEILIECTBA I'a3a [10 U3BECTHOMY €r0 KOJMYECTBY BEIIECTBA,
00BbEMY;
— OTHOCHUTEJBHOU MJIOTHOCTH T'a30B;
— OTHOCHUTEJIBHON MOJICKYJISIPHOM MAacChI T'a3a MO U3BECTHOW OTHOCUTEILHOU
IJIOTHOCTH;
— 00BEMOB T'a30B MO YPABHEHUIO XUMUYECKOMN peaKInu;
— M0 ypaBHEHUSIM XMMHUYECKOMN peaKIMu: KOJIMYeCTBa BEIIECTBa, 00bEMA, Macchl IO
M3BECTHOMY KOJHMYECTBY BEILIECTBA, 00BEMY, Macce peareHTOB WU MPOAYKTOB PEAKIIIH

Booopoo — snemeHT U mpocTtoe BeulecTBO. HaxoxaeHue Bojopoia B MPUPOJE,
¢bu3znyecKkue U XMMHUYECKHE CBOWCTBA, MIPUMEHEHHE, crIoco0bl nonydeHus. [lonstue o
KHCJIOTaxX U coyisiX. Mcronb30BaHue BOAOPO/Ia B KAYECTBE TOILIMBA.

JdemoHcTpanumn

1. [Tomyuenue, cobrpanue U pacro3HaBaHUE BOJOPO/A.
2. I'openue Bosiopoaa.
3. BzaumogeiictBue Bogopoaa ¢ okcugom meau(Il).

JlaGopaTopHble 1 NIpaKkTHYeCKUE padoThl

JlabopamopHuwiti onvim

B3aumopaelicTBue KMCIOT C MEeTaJJIaMH.

IIpakmuueckas paboma

Ne 4. Tlomyuenue u cobupanue Boa0poa, U3y4eHHUE ero CBOMCTB.

Borunciaenus

— 00bEMa, KOJIMYEeCTBA BEILECTBA I'a3a [0 U3BECTHOMY €Tr0 KOJMYECTBY BEIIECTBA
W1 00bEMY;
— 00BEMOB T'a30B MO YPAaBHEHUIO XUMUYECKOM pEaKITny;
— M0 ypaBHEHUSIM XUMHUYECKOM peaKInu: KOJIMYeCTBa BEMIECTBa, 00hEMA, MacChl 10
M3BECTHOMY KOJMYECTBY BEIIECTBA, 00BEMY, Macce peareHToB WK MPOAYKTOB PEAKIHH



Booa. ®uznueckue cBoiicTBa Bojbl. Bonma kak pactBoputens. PacTtBopsl.
HacelllleHHBIE ¥ HEHACBIIIEHHBIE PAcTBOpPbl. PacTBOPMMOCTH BEHIECTB B BOJE.
®dakTopbl, BIUSIONINE HA pACTBOPUMOCTH TBEPABIX U Ta3000pa3HbIX BemiecTB. CrocoOb
BBIPAXEHUS KOHIICHTPAIIMM pPAacTBOPOB: MaccoBasi JOJs PACTBOPEHHOTO BELIECTBA,
MOJISIpHAsl KOHILIEHTpalusi. Poibs pacTBOPOB B IPUPO/IE U B JKU3HU YETOBEKA.

Xumuueckue cBoiictBa Bojabl. [lonstne 00 ocHoBanusix. Ilonstue 00
uHAMKaTopax. KpyroBopoT BoAbl B MpUpOAE. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa U
OYMCTKA IPUPOAHBIX BOJ.

JemoHcTpanumn

1. DnexTpoan3 BOJIbl; CHHTE3 BOIBI.

2. BzanmopeicTBre BOJbI ¢ METAJUIAMU (HATPUEM U KaJbLUEM), C OKCHIAMH METAJIJIOB.
3. UccnenoBanre pacTBOPOB KUCIOT U MIETOYEHN € MMOMOIIBIO HHAUKATOPOB.

JlaGopaTopHble 1 IPpaKTHYECKUE PadoThI

JlabopamopHvie onvimol

1. UccnenoBanme 0coOEHHOCTEN PACTBOPEHHUSI BEIIECTB C PA3IMYHOM
PacTBOPUMOCTBIO.

2. IIpuroroBieHre pacTBOPOB C ONPEACIEHHON MOJIIPHOW KOHIIEHTpaluen
PacTBOPEHHOIO BEILIECTBA.

lIpakmuueckas paboma

Ne 5. IlpuroroBieHue pacTBOPOB C ONPENCIEHHOM MAacCOBOW  JOJIEMN
pacTBOPEHHOrO BemiecTBa. [IpUrOTOBICHHE PACTBOPOB C OMNPEICIEHHON MOJAPHOU
KOHIIEHTpAaMen paCTBOPEHHOTO BEIIECTBA.

Bbrunciaenus

— C MCIIOJIb30BAaHUEM TOHATHS «MacCOBas J10JIs1 BEUIECTBA B pACTBOPER;

— C ACTOJIb30BAHUEM TTOHATHUS «MOJIAPHAs KOHIEHTPALUA PACTBOPEHHOTO BEIIECTBAY;
— C UCIOJIb30BaHUEM IrpaKOB PACTBOPUMOCTH ISl paCU€TOB PaCTBOPUMOCTH
BEIIECTB

Knaccugpurayus  neopeanuueckux  coeounenuti. Oxcunpl.  Knaccudukamms
OKCH/JIOB: coJieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIC) u
HecosieoOpazyompe. MexayHapoaHas HOMEHKJIATypa OKCHIOB. TpuBHAIIbHbBIE
Ha3BaHUs OKCUIOB. DU3NYECKHE M XapPAKTEPHbIE XUMHUYECKHUE CBOWCTBA OKCHIOB
(B3auMoJIeliCTBUE C BOJAOW, C KHUCIOTAMH W OCHOBAaHUSIMH, C JAPYTMMH OKCHIAMH).
[Tomy4yeHne OkCUIOB.

[TonsiTHE O THUAPOKCHUIAX — OCHOBAHUAX W KHUCJIOPOJCOJCPKAIMNX KHUCIOTAX.
Kucnorsl. Knaccudukanus kucinot. MexayHapoaHas HOMEHKIATypa U TPUBUAJIbHbBIC
Ha3BaHMUS KHUCJIOT. DU3HWYECKHE U XMMUYECKUE CBOMCTBA KHUCJIOT (B3aUMOJICUCTBUE C
METaJlJTaMH, C OKCHJIAaMH METAJUIOB, OCHOBAHUSMH U COJsIMU). Psiji akTUBHOCTH
MetaimioB H. H. bekeroBa. Ilomydyenue kucnor. KucimoTel B npupoae, NpUMEHEHHE
BAXHEMIINUX KUACJOT.

OcnoBanus. Knaccudukarus ocHoBaHU: MIETOYM U HEPACTBOPUMBIC OCHOBAHMS.
MexayHapoiHass HOMEHKJIATypa OCHOBAaHWW. TpHUBHAIIBHBIE HAa3BaHUS OCHOBAHUM.
[Il€noun, ux cBoiCTBa (B3aMMOJICCTBHE C KHUCJIOTHBIMH OKCHJAMH, KHUCJIOTaMU H
CONIIMM) H CHOCOOBI monyudeHus. HepacTBopuMmbIe OCHOBaHMS, WX CBOWMCTBA
(B3aMMOJIEHCTBHUE C KUCIOTAMH) B CIIOCOOBI moiyueHus. AmboTtepHocTs. [lonsTue 06



aM(OTEpHBIX THIAPOKCHAaX(Ha TpPUMEpPEe TUIPOKCHUAOB TIMHKA W  AJTIOMHHHS):
XUMHUYECKUE CBOMCTBA (B3aMMOJIEUCTBHUE C KUCIOTAMU U IIEJII0YaMH) U MOTyYEHHUE.
Conu (cpenHue, Kuciable, OCHOBHBIE, IBOMHBIC). MexIyHapoHash HOMEHKJIATypa
cosneil. TpuBuanbHble Ha3BaHUA colie. DU3NYECKHE W XapaKTEPHbIE XUMHYECKHE
CBOMCTBA Ha Ipumepe cpeanux coser. [lomydenue conen.
I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHU.
JKcnepumenmanvHoe — uzyyenue — geuwjecme U A6AeHull:  KOJUYECTBEHHOE
OTpe/IeNieHuEe COJCp)KaHUS KHUCIOpoJa B  BO3JIyXe; IMOJNy4YeHHe, coOupaHue,
pacno3HaBaHME M H3YyYEHHUE CBOWCTB KHUCJIOPOJa; HAOIIOJEHUE B3aUMOJCUCTBUS
BEIIECTB C KHCJIOPOJOM H YCIOBUM BO3HHKHOBEHUS W NPEKPALICHUS TOPEHUS;
O3HAaKOMJIEHUE C 00pa3laMu OKCHJIOB U OIMCAHUE X CBOWCTB; MOJIyYeHHE, COOMpaHHUE,
pacno3HaBaHHE U U3yYEHUE CBOMCTB BOJAOPOAA (TOPEHUE); B3aUMOICHCTBUE BOOPOIA C
okcugoMm menu (II); uccienoBaHue 0COOEHHOCTEN PACTBOPEHHUS BEIIECTB C PA3ITHMYHON
pPacTBOPUMOCTBIO; TPUTOTOBJIEHHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOW JI0JEU
PacTBOPEHHOIO BELIECTBA; IPUIOTOBJIECHUE PACTBOPOB C ONPEACIEHHOW MOJSPHOU
KOHLIEHTpPALMEH pPAaCTBOPEHHOIO BEILIECTBA; B3aUMOJEUCTBUE BOJbl C METAJUIAMU
(HaTpueM M KaJIbIIMEM); OIpPEJEICHUE PACTBOPOB KHUCJIOT M IIEJIOYEH C IMOMOIIBIO
WHJIUKATOPOB; UCCIIEIOBaHNE 00pa3I[0B HEOPTAaHMYECKUX BEIIECTB PA3IMUHBIX KIACCOB;
n3ydeHue B3aumonaeicTus okcuaa meau (II) ¢ pacTBOpoM CEpHOU KUCIOTHI, KUCIIOT C
METAJJIAaMH, PEAKIUil HEUTpaIM3allH; I[OJyYEHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHUE OJTHOTO MeTajula IPYyTUM W3 PacTBOpa COJIM; B3aMMOJEHCTBUE THIPOKCHIA
[IMHKA C paCTBOPAMHM KHCIIOT Y LIENOYEH; PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTMHEHUI.
JlemoHCcTpauumn
1. OGpa31bl HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.
2. OnbITHI, WIUTIOCTPUPYIOIIAE XUMAYECKUE CBOMCTBA KJIACCOB HEOPTAHUYECKUX
BEILIECTB.
3. OnbITHI, AEMOHCTPUPYIOIINE TEHETUYECKHUE CBSI3U MEK]y BELIECTBAMU,
COCTABJISIFOIIUMU T€HETHUECKHE PSAJIbI METAJIJIa M HEMETaJlJIa: TOPEHUE KabIus (Cepbl)
B KHCJIOPO/IE, paCTBOPEHUE 00Pa3yIOIErocs OKCH/Ia B BOJIE U UCTIBITAHUE MTOJTYYEHHOTO
pacTBOpa MHIUKATOPOM.
4. Konn4ecTBEHHOE U3yUYECHHUE PEaKIMU HEUTpaTn3aliH.
5. CBoiicTBa aMmpOTEPHBIX OKCHJIOB U THIPOKCHUIOB.
JlabopaTopHbie U NpaKTHYECKHE PadOThI
JlabopamopHvie onvimol
1. Onpenenenune pacTBOPOB KUCJIOT U MIEJIOYEH C TOMOIIBIO HHIUKATOPOB.
. I3y4uenue B3auMOAEHCTBUSA KUCIOT C METAJIJIAMH, PEAKIIMNA HEUTPAITU3ALIAH.
. B3aumoneiicTBue pactBopa cepHoit KUCJIOTHI ¢ okcuaoM Meau(Il).
. [lonydyeHnne HEpaCTBOPUMBIX OCHOBAHUU.
. BzaumopelicTBre HEpaCTBOPUMBIX OCHOBAHUU C KUCIIOTAMM.
. Paznoxenue ruapokcuaa meau(ll) mpu HarpeBanuu.
. BeiTecHeHMEe 0HOTO MeTailIa IPYTUM U3 PacTBOPA COJIH.
. BzaumopenicTBre THAPOKCHIA [IUHKA C PACTBOPAMU KUCIIOT Y LIETIOYEH.
. Crioco0sl moJTyueHus coJie.
Ipakxmuueckas paboma
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Ne 6. PemeHne »skcnepUMEHTAIBHBIX 3afad Mo TeMe «OCHOBHBIE KIacChl
HEOPraHUYECKUX COEAUHEHUID.

Beruunciaenus

— I10 YPAaBHEHHSIM XUMHUYECKOM PEaKIMK: KOJIMYECTBA BEIIeCTBA, 00bEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, Macce pEareHTOB WK POYKTOB
peakuuu;

— Macchl MMPOAYKTa PEAKIMH MO U3BECTHOM Macce OJHOTO U3 UCXOAHBIX BEIIECTB,
B35TOI0 B BUJIE PACTBOPA, CONEPIKAILETO ONPEAETEHHYIO MACCOBYIO OO
PacTBOPEHHOI'O BELIECTBA

Ilepuoguvecknii 3akoH u Ilepuoanyeckas cucremMa XMMHYECKUX JIEMEHTOB
. U. MenaeneeBa. CtpoeHue aTomMoB. XuMH4YecKasi CBA3b. OKHUCIHUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIMU

[lepBble MOMBITKU KJIACCU(UKAIUN XUMUYECKUX 31eMeHTOB. [loHsTHEe O rpynmax
(cemelicTBax) CXOOHBIX DSJIEMEHTOB: IIEJIOYHBIX U IIEJTOYHO3EMENbHBIX MeTaax,
rajoreHax, HHEPTHbIX (OJaropoAHbIX) Tra3ax. OJEMEHThl, KOTOpble OOpa3yroT
amM(pOTepHbIE OKCUABI U TUAPOKCUBI.

Ilepnonnueckuii 3axkoH. OtkpeiThe Ilepumonnueckoro 3akoHa. llepmommueckas
cucteMa xumudeckux oanemeHTtoB J[. M. MengeneeBa. Koporkonepuoanas u
mHHONepuonHas  ¢opMbl  Tabnuubl  «llepuoguueckass cucreMa  XHMHUYECKUX
anemenToB J. 1. MenaeneeBay». [lepuosas! u rpymnsl (A- u b-rpymrsr).

Crpoenne aromoB. CoctaB aroMHbIX suaep. M3orombel. PaamoakTMBHOCTS.
DneKTpOHbI. DIIEKTPOHHAsA OpOUTab. DHEPreTUUECKUE YPOBHU U MMOAYPOBHU aTOMa; S-,
p-, d-opOurtamu. DIEeKTpOHHbIE KOHPUTYpALMK U 3JEKTPOHHO-rpaduyeckue GopMyIibl
aToMOB. DU3HYECKHI CMBICI MOPSAKOBOTO HOMEpa, HOMEpa MEpHoJa M TPYIIIbI
anemeHTa. CTpoeHHE JJIEKTPOHHBIX O0O0JOYEeK aTOMOB TMEpBBIX 20 XUMHUYECKHUX
anemeHToB [lepnonnueckoit cucremsl Jl. 1. Menaeneesa: pacnpeneneHue 3JIEKTPOHOB
[0 DHEPreTUYEeCKUM YpOBHSM, IOAYPOBHAM U opOutansimM. DPU3NYECKUN CMBICI
Ilepnonueckoro 3aKoHa.

3aKOHOMEPHOCTH M3MEHEHMsSI paadyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO IpylmaM W nepuojam. M3meHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEIMHEHMM XWMHYECKHX JJIEMEHTOB B IIEpUOAAX U
rpynnax. XapakTepUCTHKAa XHMHYECKOIO 3JEMEHTa [0 €ro IIOJIOKEHUI0 B
ITepunonnueckoii cucreme 1. . Menzaeneena.

3nauenue llepnogmueckoro 3akoHa u Ilepuonnueckon CUCTEMBI XHUMHYECKHX
DJIEMEHTOB JUIA pAa3BUTUS HAayku W mnpakTukd. [[.M.MenneneeB — yu€HbId H
IpaKJaHUH.

JdemoHcTpanuu

Ta6nuna «llepuonnueckas cucrema xumudeckux smemeHToB JI. . Menaeneeray.

JlaGopaTopHble 1 NpakTHYeCKHE padoThl

Jlabopamopnvie onvimul

1. O3HakoMyeHHE C 00pa3IaMy METaJUIOB U HEMETAJIIOB.

2. MopaenupoBanue nocrpoenus [lepuoanueckoit cucremsl J1. 1. MeHeneena

DNEeKTpOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHUYECKas CBs3b. BubI
XUMHUYECKON CBSI3U: KOBAJIEHTHAs MOJSIpHAs CBS3b, KOBAJIEHTHAs HEMOJISIPHAS CBS3b,



MOHHAs CBS3b. MexaHu3Mbl 00pa30BaHNs KOBAJIEHTHOW U MOHHOM CBSI3U. DJIEKTPOHHbBIE
U CTPYKTypHbI€ (popMyJibl BemiecTB. KaTHOHBI 1 aHUOHBI.

Kpucraminueckue u amopdHbie BemiecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK:
MOHHAs1, aTOMHAasl, MOJICKYJIIpHAs U UX XapaKTEPUCTUKH.

Crenenb okucienus. OmpeeneHne CTENeHEeW OKHUCICHHUS aTOMOB B OMHApHBIX
coenuHeHUsIX. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl okucieHus u
BoccTaHoBiIeHUs. OkucIuTenu U BoccTaHOBUTENU. COCTaBICHUE YpaBHEHUN MPOCTHIX
OKHCIIUTETHHO-BOCCTAHOBUTENIBHBIX PEaKIMi M PACCTAaHOBKA B HUX KOX(PPHUIIUEHTOB
METOJIOM AJIEKTPOHHOTO OajaHca.

JemoHcTpauumn

1. Moaenu aToMOB, MOJIEKYI.

2. O3HaKOMJIEHUE C MOJICTISIMU KPUCTAJUTMYECKUX PEHIETOK MOBApEHHOM conu, rpaduTa,
TBEpAOro okcuaa yriaepoaa(lVv).

3. OKUCIHUTEIBHO-BOCCTAHOBUTENIBHBIC PEAKLIUN: TOPEHUE, PEAKLIUN PA3JI0KEHNU,
COCIMHEHHSI.

Berunciaenus

— [0 YPaBHEHUSIM XMMHUUECKON PEaKIMK: KOJUYECTBA BELIECTBA, 00bEMa, MacChl
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, MACCE PEAreHTOB WIH IPOAYKTOB
peakiuu;

— MpocTenIed MOJNIEKYISIPHON (POPMYJIbI BEILIECTBA IO U3BECTHBIM MAaCCOBBIM JIOJISIM
AJIEMEHTOB

OKcnepumenmanvHoe uzyyeHue geujecms U s61eHul: 03HAKOMIIEHHE ¢ o0pa3uaMu
METaJUIOB U HEMETAIIOB; MOJICTUPOBAHUE CTPOCHHSI MOJIEKYJI MIPU MOMOIIN PUCYHKOB,
MOJENIE, DJIEKTPOHHBIX M  CTPYKTYPHBIX  (OpPMYJ; TPOBEJCHHE  OIbITOB,
WJUTIOCTPUPYIOUIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX Peakuuil (ropeHue,
peaKIuu pa3oKeHus, COSTUHEHUS ).

MeknpeaMeTHbIE CBSI3H

Peanuzamusi MeXNpeIMETHBIX CBsi3el MpU H3Y4eHMM XUMHUU B 8 Kiacce
OCYILIECTBIISICTCS. YEpe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHUM,
TaK ¥ MOHATUN, TPUHATHIX B OT/ACIBHBIX €CTECTBEHHBIX HayKaxX.

OOmme ecTecTBEHHO-HAy4YHbIE TOHSTHS: sIBICHHE (TIpollecc), Hay4dHbIH (axT,
TUIOTEe3a, TEOopus, 3aKOH, AaHalIu3, CHUHTE3, KiacCupuKauus, TMepUOJUYHOCTD,
HaOJII0/IEHUE, SKCTIEPUMEHT, MOJIETIMPOBAaHUE, U3MEPEHUE, MOJEIb.

®u3uKa: ABJICHUS NPUPOAbI, (PU3NUECKUE SBJICHMS, BEUIECTBO, TEJIO, (HPU3UUECKUE
BEJIMYMHBI, €IMHULBI U3MEpEHUs, 00bEM, Macca, arperaTHbleé COCTOSIHME BELIECTBA,
aToOM, BJIEKTPOH, MPOTOH, HEUTPOH, MOH, MOJIEKYJa, CTPOCHHE Tra3oB, XKUIAKOCTEH U
TBEPBIX (KPUCTAIUTMYECKUX ) TeJl, JIIEKTPUUECKUM 3apsijl, KOJIMYECTBO TETUIOTHI.

buonorus: 6uocdepa, porocunTes, rmpoiieccbl 0OMEHA BEIIECTB.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaabl, TOPHBIC MOPOJBI, IMOJE3HBIC
VICKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

Texnonorus: TexHocepa, MPOU3BOJICTBO, XUMHUECKHE TEXHOJOIHH, CBHIPBE,
KOHCTPYKLIMOHHBIE MaTepUabl.

9 KUIIACC

BemecTBo M XMMHUYeCKasi pPeaKknus



Ilosmopenue u yenybnenue 3HaHui OCHO8HLIX pazoenos Kypca 8 knacca. CTpoeHue
atomMoB. (CBOWCTBA AaTOMOB XUMHYECKUX OJJEMEHTOB, HUX KOJWYECTBEHHBIE U
KaueCTBEHHbIE  XapaKTEPUCTHKU  (pajuycC, JEKTPOOTPULATEIBHOCTb,  DHEPIUs
nonuzanuu). [lociaenoBarenbHOCTh 3alOJHEHUS AJIEKTPOHHBIX OpOUTane aToMoB
Maibix 1epuoaoB. OCOOEHHOCTH 3alOJIHEHUS AJIEKTPOHHBIX OpOuTanel aTromoB
Ooonpimx nepuonoB. llepuoanueckass cucTteMa XUMUYECKHUX DJIEMEHTOB B CBETE
OpEeACTaBICHU O cTpoeHnH artoma. C(CTeneHb OKUCIEHUS H  BaJEHTHOCTb.
[IpencraBienne O NEPUOIUYECKOM 3aBUCUMOCTH CBOMCTB XUMHYECKUX DJIEMEHTOB
(3JIEKTPOOTPULIATENIBHOCTh, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA, KUCIOTHO-
OCHOBHBIE CBOMCTBA OKCUJIOB U THAPOKCHUIOB) OT CTPOEHHUS aTOMA.

Ctpoenue BemecTBa. BemectBa B TBEpAOM, XKHIKOM U Ta3000pa3HOM COCTOSHUHU.
Buabl xumMudeckol CBsi3U: MOHHAs, KOBaJICHTHAs (HEMOJsIpHAas, MOJspHasi); OOMEHHBIH
U JOHOPHO-AaKIENTOPHBIH  MEXaHW3M  O00pa3oBaHUS  KOBAJICHTHOW  CBS3H.
MexMoeKkysipHble B3aMMOJICUCTBHS (BOJOpOJHAsl CBsA3b, cuiibl Ban-nmep-Baanbca).
Tumel KpUCTAITMYECKUX PEIIETOK — aTOMHAsA, MOHHAs, METAJNINYECKasl, MOJIEKYJISIpHAs
— ©W OCOOCHHOCTH UX CTPOEHUS. 3aBUCUMOCTH CBOMCTB BeIIECTBA OT THIIA
KPUCTAJUIMYECKON PELIETKY U BUJA XUMUYECKOU CBSI3HU.

JlemoHcTpanuun

1. Monenu KpUCTAIUNIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB.

2. Bunpr Tabmmn «Ileproguyeckas cucremMa XuMudeckux 3eMeHToB /1. H.
MenneneeBay

OcHosHvle 3aKoHOMepHOCmMU npomeKaHus xumudeckux peaxkyuu. Knaccupukanms
XUMHYECKUX PEaKIUM MO pa3IMYHbIM MpHU3HAKaM (110 YUCIY U COCTaBY y4acTBYIOLIUX B
peakIuu BEIIECTB, MO TEIIOBOMY 3G (EeKTy, MO HU3MEHEHUIO CTENECHEH OKHUCICHUS
XUMUYECKUX JIEMEHTOB, [0 0OPATUMOCTH, IO YYaCTHIO KaTaau3aTopa, o arperaTHOMy
COCTOSIHUIO PEarupyrouyx BelecTB).

DJIEMEHThl XUMUYECKOM TEPMOIAMHAMHKU. JHEPreTUKa XUMHUUYECKUX PpEaKIUu.
TeroBoit > dexT XuUMUYECKONW peakuuu. IK30-U DHIOTEPMHUUECKHE PEaAKIUH,
TepMOXUMHUYECKUE ypaBHEeHMs. 3akoH l'ecca u ero cnenctBus. BeluucieHus 1o
TEPMOXUMUYECKUM YPABHEHUSIM.

[TondaTHEe O CKOpPOCTHM XHMMHUYECKOW peakuuu. 3aKOH JIEMCTBYIOIIUX Macc.
@akTOophl, BIUAIONIME HA CKOPOCTh XHMHUYECKOW pEaklUWH. DHEPrus aKTUBALIMH.
[Tonsitue o katanmuze. epmentol. UTHTUOUTOPEI.

[TonsiTue 00 OOpaTUMBIX MU HEOOPATUMBIX XUMHUYECKUX peakuusx. [lonstue o
XMMHYECKOM paBHOBecuu, npuHuun Jle Illarense. YcnoBus cMeEleHUs XUMUYECKOTO
paBHOBecus1. DAKTOPHI, BIUAIONINE HA COCTOSHUE XUMUYECKOTO PABHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTEILHBIC pEeaKLNH. OKuCIUTENBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA XUMHYECKHX DSJIEMEHTOB, 3aBUCHUMOCTHh OT CTENEHU
OKHCJIEHUs. BaxHble OKHUCIMTEIM MW  BOCCTaHOBUTENU. llepmaHraHar kanus
(xapakrepuctuka). CocTaBleHHE YpaBHEHHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKknuii ¢ HCIOJIb30BAHUEM METO/MA JJIEKTPOHHOTO OanaHca. CBOWCTBA MPOCTHIX
BEIIIECTB — METAJJIOB M HEMETAJUIOB — B CBETE MPEJCTaBICHUN 00 OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUSIX.

JdemoHcTpanuu



1. BiusiHue kaTanu3aTopa Ha CKOPOCTb XUMUYECKOW PEAKLIUU.

2. IlpumMepnl HEOOPATUMBIX U OOPATUMBIX PEAKIUH.
3. CMellieHre paBHOBECHSI XUMUYECKON PEAKIINU.

JlabopaTopHble U MpaKTHYECKHE PA0OThHI

JlabopamopHhuwiti onvim

N3yuyenune 3aBUCUMOCTH CKOPOCTH XUMHUECKOU PEaKIMM OT Pa3IMYHbIX (PAKTOPOB.

IIpakmuueckas paboma

Ne 1. Pemenwe 3KcnepuMEHTAIBbHBIX 3adad 10 TeMe «OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKLIHN.

Bobrunciaenus

— IO TEPMOXUMHUYECKOMY YPaBHEHHIO PEaKLUU: TEIIOBOTo 3(pdexra
XUMHUYECKOMN pEeaKIMu MO KOJUYECTBY BEIIECTBA, MACCE U OOBEMY
MIPOPEAarupoOBABIIETO WJIK 00Pa30BABIIETOCS BELIECTBA;

— KOJIMYECTBA BEIIECTBA, MACChI MM 00bEMA BEIIECTBA 110 U3BECTHOMY TEILIIOBOMY
3 PeKTy XUMUUECKON pPeaKIIvH;

— Macchl MPOAYKTa PEAKIHUH MO U3BECTHOM Macce OJJHOTO U3 UCXOAHBIX BEIIECTB,
B35ATOI0 B BUJIE PACTBOPA, CONEPIKALLEIO ONPEAEIEHHYIO KOHIIEHTPALUIO
PacTBOPEHHOIO BELIECTBA

Inexmpoarumuyeckas ouccoyuayus. Xumuveckue peakyuu 6 pacmeopax. Teopus
AIEKTPOJIUTUYECKON nauccormanuu. PacTBopeHre kKak (PU3MKO-XMUMUYECKHM IpoIliecc.
[lonaTie o0 ruapaTax W KPUCTAUIOTHApATAX. OJIEKTPOJIUTHI W  HEDJIEKTPOJIUTHI.
Katunonwl, aHuoHsl. MexXaHM3M JUCCOLMAIIMM BEIIECTB C PA3JIMUYHBIM BHUJIOM
xuMuueckoil cBs3u. CuiibHBIE U cla0ble 2JIEKTPoJuThl. CTeneHb JAUCCOIMAlIUH,
KOHCTaHTa aucconuanuu. MoHHOe mpou3BeacHUE BOAbl. BOIOpPOIHBINM IOKa3aTelb.
NHaukaTopsl. DIEKTPOJIUTHYECKAS TUCCOUUALMNSA KUCIOT, OCHOBAHUN U COJIEN.

Peakuuu wmoHHOro oOMeHa. YCJIOBUS MPOTEKaHUs PEaKIMi HMOHHOTO OOMEHa.
MonekynsipHble, MOJHBIE W COKpalI€HHbIE WOHHBIE YpaBHEHUs peakuuil. CBoiicTBa
KHCJIOT, OCHOBaHMM U COJIE B CBET€ NPEACTABICHUNA OO0 DJICKTPOJIUTUYECKON
nucconuanny. KauecTBeHHbIE peakllud Ha HOHBI.

I'mpponus coseii. MoHHBIE ypaBHEHHsI TUIPOJIM3Aa COJIEM. Xapakrep cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

IKcnepumenmanvHoe usydeHue geujecme U s61eHuli: 0O3HaAKOMJIIEHUE ¢ MOJEISIMU
KPUCTAUIMYECKUX PEMIETOK HEOPraHWYECKUX BEIIECTB — METAJVIOB M HEMETAJIOB
(rpadura w anmasa), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHsl); UCCICIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKIMH OT BO3JAEHCTBUS PA3NHUYHBIX (PAKTOPOB;
OMbITHI, WUIIOCTPUPYIOIIME OOpAaTUMOCTh XUMHUYECKHUX pEaAKIMil; HccaeoBaHue
ANEKTPONPOBOJIHOCTH PAaCTBOPOB, MPOLECCA NUCCOLMALMU KUCIIOT, WIEJI0UYEH U COJIEH;
MIPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKKH MPOTEKAHUS PEAKIIUA HOHHOTO
oOMeHa (oOpa3zoBaHMEe OcajKa, BblJEJIEHHWE Tra3a, oOpa3oBaHHE BObl); MPUMEHEHHE
WHIUKATOPOB (JlakMyca, METWIOpamwxka u ¢eHoudranenHa) sl  ONpeaeTIeHUs
XapakTepa cpelbl B pacTBOpax KHUCJIOT, OCHOBAaHUN W COJIEH; MPOBEJICHHE OMbBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKivil (rOpeHue,
peaKkuu pa3yIoKEHUs, COCIWHEHMS); PacClNO3HABAHWE HEOPTraHWYECKUX BEUIECTB C
MMOMONIBI0 KAaYE€CTBEHHBIX PEAKIUA HA MOHBI; PEIIEHUE SKCIEPUMEHTAIIBHBIX 3a7a4 MO



temaM:  «OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE — peakuun», «l'UIponu3  coJeiy,
«DNEKTPOIUTHYECKAS TUCCOLUALUSD.

JdeMoHCcTpanuu

1. DnekTpuueckas NpOBOAMMOCTh PACTBOPOB BEIIECTB; JIBUKEHUE NOHOB B
AJIEKTPUYECKOM TIOJIE.

2. OnBITHL, WUTIOCTPUPYIONTHE MPU3HAKU MPOTEKAHUS pPeaKIuii HOHHOTO OOMEHa.
3. OnBITHI IO OMPEICTICHUIO CPEBLI B paCTBOpAX cojieH (XJiopuaa HaTpHs, KapOoHaTa
HaTpus, XJOpUJIa IUHKA).

JlaGopaTopHble H IpaKkTHYEeCKUE padoThI

JlabopamopHvie onvimoi

1. Peakiiuu noHHOTO OOMEHA B PaCTBOPAX JIEKTPOIHUTOB (C 00pa30BaHHEM OCaJIKa,
BBIJICJICHHEM Tra3a, 00pa3oBaHueM Bojbl): cyibdara menu(ll) u ménoun, kapbonara
HATpUs U COJSTHOW KUCJIOTHI, peaklys HEUTpaTu3alui MEXIy TUIPOKCUIOM KaJus U
COJISHOM KUCIJIOTOM.

2. cnonp3oBaHne HHIUKATOPOB (JJaKMyca, METHIIOpaHka U (peHodTanenHa) s
ONpeICTICHNS XapaKTepa Cpebl B pacTBOpax COJICH.

3. Pacno3HaBaHKe HEOPraHUYECKUX BEIIECTB C MTOMOIIBbIO KAYECTBEHHBIX PEAaKIU Ha
VIOHBI.

Ipaxmuueckue pabomul

No 2. PemieHue sKCriepuMEHTAIBHBIX 3a/1a4 1o TeMe «CBOMCTBA KUCIIOT,
OCHOBAHHUU U COJIEN KAK AIEKTPOIUTOBY.

No 3. Pemienue skcriepuMeHTaNbHBIX 33/1a4 10 TemMe «I uaposn3 conem.

Boruucienust

— MAacChl MPOJYKTa PEaKIUU MO U3BECTHOM Macce OJHOTO U3 UCXOHBIX BEIIECTB,
B3ATOTO B BHJIE PacTBOpPA, COJEPKAIIETO  ONPEACIEHHYIO  KOHIIEHTPALIUIO
PacTBOPEHHOI'O BELIECTBA.

Hemeta/uibl M X COeIMHEHUS

Obwas  xapakmepucmuka  Hememannos. OCOOEHHOCTH  CTPOCHUS  aTOMOB
XUMHMYECKMX  DJIEMEHTOB, MPOCTBIX  BEMIECTB, auioTponus. OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIE  CBOWCTBAa HeMeTauioB. CpaBHUTENbHAs  XapaKTEPUCTHUKA
COCIIMHCHUN HEMETAJIIOB.

Obwas  xapakmepucmuxa 2anocenog. (OCOOEHHOCTH CTPOCHUSI  aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CrpoeHue W (U3MYSCKHE CBOMCTBA TMPOCTHIX
BEIIIECTB — TAJIOTEHOB. XMMHUUECKHE CBOMCTBA Ha MPUMEPE XJiopa (B3auMOJCHCTBUE C
MeTaJlJlaMHi, HEeMeTaJUlaMH, BOJIOM, IenoyaMu). XJopoBojopoj. CossiHas KuUCIoTa,
XUMHUYECKHEe CBOMCTBa, MOJyYeHHE, NMpuMeHeHue. JleiicTBue xjopa u XJIOpOBOIOPOIa
Ha OpraHu3M 4YeJioBeKa. BaxkHeunire XJIOpUIbl U UX HaXOXAeHHue B npupoje. [lonarue
0 KHCJIOPOACOAEPKAIIMUX KUCITOTAX XJIOPA U X COJISIX.

JdemoHcTpanuu

1. ®usnyeckue U XUMUYECKHE CBOMCTBA TaJIOTEHOB U UX COCIMHEHUM.

2. ITony4yenue xJ10poBOAOPOAA.

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI

JlabopamopHvie onvimol

1. O3HakoMJIEHHE C 00pa3IaMu TPUPOIHBIX XIJIOPUIOB (TaTOTEHUIOB).

2. CBoiicTBa COISTHOM KHUCIIOTHI.



3. BrITecHEHHE OAHUX TaJIOT€HOB IPYTUMHU U3 COEIUHEHUN (TaJIOT€HUIOB).
4. IlpoBeeHue Ka4eCTBEHHBIX PEAKIMI Ha XJIOPUA-, OPOMHUJI- U MOJIUI-UOHBI U
HAO0JII0/ICHUE NMPU3HAKOB UX MPOTEKAHUS.

IIpakmuueckas paboma

No 4. TTonydeHue COMIHON KUCIOTHI, U3y4EHUE €€ CBOMCTB.

Beruunciaenus

— M0 YPaBHEHUSIM XUMHUUYECKUX PEAKLIHM, €CJIM OAUH UX PEAreHTOB J1aH B
n30BITKE;
— 00BEMOB I'a30B MO YPABHEHUIO XUMUYECKOMN peaKkIuu

Obwasn xapaxmepucmuka ds1emenmos VIA-epynnel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTenmeHu oOkucieHus. CrTpoeHue u (U3MUECKHUE CBOWMCTBA
MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AIJIOTPOIHbIE MOAU(DUKALIMKA KUCIOPOAa U
cepbl. XMMUYECKHE CBOMCTBA CEPbl (B3aMMOJECHCTBHE C HEMETAJUIAMHU, METAJUIAMU).
CepoBofiopol, CTpoeHHE, (QHU3NYECKHE M XUMHUYECKHE CBONCTBA (KUCIOTHBIE U
BOCCTAaHOBUTENbHbIE CBOMCTBA). OKCHUIBI CEpbl KaK MPEACTABUTENN KHUCIOTHBIX
okcuoB. CepHuctas kuciota u €€ conu. CepHas KUCIO0Ta, (PU3MUECKUE U XUMUUECKHE
cBOIcTBa (00IIME KaK MPEICTaBUTEN Kiacca KUCIOT U cneruduueckue). Coiau cepHoit
KUCIOThl. XHMMHMYECKHUE pPEaKIUH, JieKallueé B OCHOBE IPOMBIIIJIEHHOIO CcIocoda
IIOJIy4eHUs] CEpHOM KHCHOThL. [IpeAcTaBieHUs O XUMHUYECKOM IIPOU3BOACTBE U
CBA3aHHBIX ¢ HUM Tmpodeccusx. IIpuMeHeHne cepHOM KHUCIOTBI M CYJIb(aTOB.
KadecTtBeHHble peakuuu Ha CyabpuT-, Cyiabduia- u cyinbdpar-aHuoHbl. HaxoxneHue
cepbl U €€ COEIMHEHHH B MPUPOJE. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIMIEH Cpelibl
COCIMHEHHUSIMU Cepbl (KUCJIOTHBIE JIOKIH, 3arpsi3HEHHE BO3/yXa), CHOCOOBI €ro
MpeI0TBPALCHUS.

JlemoHcTpanumn

1. Konmneknusa «Cepa u €€ coe ITMHEHUSD.
2. O0yrnuBaHue caxapa MoJi AeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
3. IlomyyeHne MOHOKJIMHHOW U MJIACTUYECKOU CEPBI.
4. B3anMoaenucTBHE Cephl ¢ BOAOPOIOM, MEABIO, HATPUEM, KUCIIOPOJIOM.

JlaGopaTopHble 1 NpaKkTHYeCKHe PadoThl

JlabopamopHhvie onvimoi

1. O3HakoMJIeHHE C 00pa3IaMu Cephl U €€ MPUPOTHBIX COCTUHEHUN.
2. 3yueHne XMMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI.
3. [IpoBeeHre KaYECTBEHHBIX PeaKUUid Ha CylIbPua-, CyIbPUT- U CynbpaT-uOHBI U
Ha0JII0ICHUE MPU3HAKOB UX MPOTEKAHHUS.

Bbruucienus

— MAaccChl IPOJIYKTa PeaKIMU M0 U3BECTHOU MaccoBoM (00BEMHOM) foiie (%) ero
BBIX0/Ia OT TEOPETHUECKH BO3MOKHOTO;
— MaccoBoii (00bEMHOI) 107H (%) BBIX0/1a MPOYKTA PEaKIMU 1O U3BECTHON Macce
(00BEMY) HCXOTHOTO BEIECTBA U MIPOYKTA PEAKIIUN

Obwasa xapakmepucmuka d21emenmos VA-epynnei. OCOOEHHOCTH  CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHe B MNpupoae, (U3NYECKHe M XUMHUYECKHE CBONCTBA
(B3aMMOJEHCTBHE € METaNIaMH, BOAOPOJIOM, KuciaopoaoM). Kpyrosopor azora B
npupoge. AMMHAaK, ero GU3NYECKUe U XUMHUYECKHE CBONCTBA (OKUCIIEHUE, OCHOBHBIC



CBOWCTBa BOJIHOTO PacTBOpa), MOJYy4YEHUE U MpUMeHeHue. MIoH aMMOHUS, JIOHOPHO-
aKLENTOPHBIA MexaHu3M ero oOpazoBaHug. Conu aMMOHHUA, UX (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (pa3ioKE€HHWE M B3aUMOJICUCTBHE CO IIEIOYaMU), TPUMEHEHHE.
KauecTBennas peakiust Ha nonsl amMoHus. Okenasl azota (I, II, 111, IV, V). A3oTtucras
KHUCIIOTa. A30THAasl KHUCJIOTa, €€ MojydeHue, (U3MUecKue M XHMMUYECKHE CBOWCTBA
(oOmme Kak TMpeACTaBUTENS Kjlacca KUCIOT W crenuduyeckue), MpUMEHEHUE.
XWMHUYECKHE PEaKIUU, JIekKAlle B OCHOBE TIIOJYYEHUS Aa30THOM KHUCIOTHI B
MPOMBINUICHHOCTH. Hutpatel u HuTpuThl. KaduecTBeHHbIE peaklM HAa HUTpaT- U
HUTPUT-aHUOHBI. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH CPelibl COCIMHEHUSIMU a30Ta
(KUCTIOTHBIE  JTOKAM, 3arpsi3HEHHE BO3AyXa, TMOYBBI ®  BOoAoéMoB). Docdop,
ajuoTpornHbie  Momudukamuu - docdhopa, GUMYECKHE W XUMHYECKHE CBOMCTBA
(B3auMOJEICTBHE C METAIUIAMU, KUCIIOPOJIOM, TaJIOTEHAMM ).

Oxcunsl pochopa (III, V), dochopnas kucnora, uU3NIECKUE U XUMHUUYECKHUE
cBoiicTBa, monyuyenue. KadectBeHHas peakius Ha ¢ocdar-uonsl. [IpencraBienus o
ranorenunax docdopa (I, V).

[TonsiTue 0 MUHEpaIbHBIX YIOOpeHUsX. A30THbIE, (POCPOpPHBIE, KOMILICKCHBIC
ynoOpeHus. XUMUYECKOe 3arps3HEHUE OKPYXKAIOMIEH Cpeibl COSAUHEHUSIMU a30Ta U
dhocdopa.

JleMmoHcTpanuu

1. TlomyyeHne aMMHaka, €ro B3auMOJECICTBUE C BOJIOW, KUCIOTAMH, KHCIOPOIOM,
CBOMCTBA TMAPOKCHAA aMMOHHUS.

2. B3auMopencTBue KOHIEHTPUPOBAHHONW a30THOU KHCIIOTHI C MENIBIO.

3. KauecTBeHHBIE peaKIINA HA HUTPAT- U HUTPUT-HOHBL.

4. Komnexuun: «MunepanbHble ynoopenus», «Dochop u ero npupoiubie
COEIMHEHHUSI.

5. T'openue docdopa.

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI

Jlabopamophvie onvimoi

1. BzaumopeicTBHe coJjield aMMOHUS CO MIEIOYBIO.

2. O3nakoMJieHHE ¢ 00pa3iiaMu a30THBIX U (HOCHOPHBIX YI0OpEHUH.
3. KauectBeHHas peakiuys Ha coJidi aMMOHUS, Ha (ochaT-nOHBI.

IIpakmuueckas paboma

Ne 5. Tlonydyenne ammuaka, U3y4eHHUE €ro CBOMCTB.

Bbrunciaenus

— M0 YPaBHCHUSIM XUMHUUECKUX PEaKIIHil.

Obwasn xapaxmepucmuka 31emenmos 1VA-epynner. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUSI.

VYrnepon, amnorpornubie Moaudukanuu (rpadurt, anmasz, QymiepeH, rpadel,
HAaHOTPYOKH), (U3MYECKHE W  XMMHYECKHME CBOMCTBA  MPOCTHIX  BEUIECTB
(B3auMoAEiCTBHE C METAJJIaMHM, HEMETallIaMH, KOHIEHTPUPOBAHHBIMU a30THOW U
cepHori kucinotamu). llorstue o0 ancopOrmu. KpyroBopor yriepoga B TpHUPOJE.
Oxcunbl yriaepoga, ux (PU3NYECKHEe W XWMHUYECKHE CBOWMCTBA, JCHCTBHE HA KUBBIC
OpraHU3Mbl, TOJY4YEeHUE U TPUMEHEHHE. IKOJOTUYECKHEe MPOoOIeMbl aTMOChephl,
cBs3aHHbIe ¢ okcuaoM yriepoaa(lV). Yronpraas kuciora u e€ conu, ux GU3NIECKue 1
XUMHUYECKHUE CBOMCTBA, MOJIyYCHHE W MpUMeHeHue. KapOoHaThl, THAPOKapOOHATHI, UX



cBoiicTBa. KaduecTBeHHas peakuusi Ha KapOoHaT-MOHBI. Vcnonap3oBaHue kapOOHATOB B
OBITY, MEIUIIMHE, IPOMBILIIEHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHavyasibHbIE TOHATHS OO0 OPraHMYECKUX BEIECTBAX KaK O COEIMHEHHUSIX
yriaepoja: YIrJIeBOJOpOAbl (MeTaH, A3TaH, ASTWIEH, AaleTUJICH), 3TaHOJ, TJIUIIEPHUH,
yKcycHasi kucioTa. [Ipupo/iHble UCTOYHUKH YTJIEBOJOPOJOB (Yrojb, MPUPOAHBIN Ta3,
He(Th), MPOAYKTHI UX MEPepabOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH. [loHATHE O
OMOJIOTUYECKHU BaXKHBIX OPTaHMYECKHUX BEIleCTBaX — JKHUpax, OeiKax, yriieBojax — u
UX POJIM B KU3HU YeJ0BeKa. EAMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
METaJUIAMH, KACIOPOAOM, YIJIEPOJIOM, raJloreHaMu), TOJydeHHe U npumeHeHue. Poib
KpeMmHus B nipupoje u Texuuke. Okcun kpemuusa(1V), kpemHueBast KUCI0Ta, CUIUKATHI:
bU3MYecCKue W XHUMHYECKHE CBOWCTBA, IMOJYyYCHHE W TIPUMEHEHHE B OBITY U
MPOMBINUIEHHOCTU. Ba)kHelllne CTpOUTENbHbIE MaTepuaibl: KepamMHuKa, CTEKIIO,
LEMEHT, OETOH, *Keye300eToH. [Ipobrembl 0e30macHOro UCHOIB30BAaHUS CTPOUTEIBHBIX
MaTEepHUAJIOB B MOBCEIHEBHOM KU3HHU.

JleMoHcTpanumn
1. Mozaenu KpucTaJuIMueCKUX peni€éTok aimMasa, rpadura, MOJIeKyibl QyruiepeHa.
. AncopO1usi pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM yriiéM. [IpoTuBoras.
. Komnexmus «HedTs n HEDTEMPOTYKTHI.
. Mozenu MoJIEKyJl OpraHM4eCKUX BEIIECTB.
. [losryyeHne KpeMHUEBOM KUCIIOTHI.
. Bueomarepuaibl: CUIMKaTHAS TPOMBIIUIEHHOCTb.
JlabopaTopHbIe U MpaKTHYECKHE PadOThI
JlabopamopHvie onvimol
1. O3HakoMyeHHE ¢ 00pa3uaMu MPUPOJHBIX KAPOOHATOB U CUIIMKATOB.
2. Ilonyuyenue, coOupaHue, pacro3HaBaHUE U U3yUYE€HHUE CBOWCTB YIJIEKUCIIOIO rasa.
. I3y4yeHue B3aMHBIX TIPEeBpAIllCHU KapOOHATOB U THAPOKAPOOHATOB.
4. KayecTBeHHBIEC peaKIMK Ha KapOOHAT- ¥ CUJIMKAT-UOHBI.

IIpakmuuecxue pabomsi

Ne 6. [Tomyuyenue okcuaa yriaepona(lV) u usyuenue ero CBOMCTB.

Ne 7. Pemienre 3kCriepuMeHTaIbHBIX 3a4a4 10 TeMe « BakHeHWIme HeMeTalluIbl U UX
COCIUHEHUSD).

Borunciaenus

— Maccel (00b€Ma; H. y.) MPOAYKTAa PEaKIUM IO JaHHOW wmacce (00BEMY)
HCXOJHOTO BEIIECTBA, CONEPIKALIETO ONMPENEIEHHYIO MACCOBYIO JOJIIO TPUMECEN.

OKcnepumenmanvHoe uzyyeHue geujecmes U seleHuii: 0O3HaKOMJIEHHE ¢ oOpa3luaMu
MPUPOIHBIX XJIOPHUAOB (TAJIOT€HUAOB); MPOBECHUE OMBITOB, OTPAXKAIOIINX (HU3UUECKUE
A XAMHUYECKHE CBOMCTBA TaJIOTEHOB UM UX COCIWHECHUMW; U3YYCHUE CBOMCTB COJIIHOM
KHUCJIOTBI; TIPOBEJICHNE KAUeCTBEHHBIX PEAKIIUNA Ha XJIOPUI-, OPOMUI- U UOJU/I-UOHBI U
HaOIIOZICHNE TPU3HAKOB WX MPOTEKaHUS; O3HAKOMJIEHHE C oOpasmamMu cepbl U e€
MIPUPOHBIX COSTUHEHUH; HAOMI0IeHnEe TIpoliecca OOyTIUBaHUsI caxapa IMoj JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIJIOTHI, U3yUYEHNE XUMHUYECKUX CBOWCTB pa30aBIIEHHOMN
CEpPHOW KHCIIOTBI, MPOBEACHHE KAYECTBEHHBIX DEaKIMid Ha Cyiabduma-, cyabGur- u
cynb(dar-uoHbl W HAOJMIOJEHHWE TPHU3HAKOB WX TNPOTEKAHHs; O3HAKOMJICHHE C
(bu3MYeCKUMHU CBOWMCTBaMH a3oTa, (pochopa m ux coenuHeHuit, oOpa3aMu a30THBIX U
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dbochopHBIX yIOOpeHUit; MoTydeHne, COOMpaHue, paclio3HaBaHUe U U3YYCHUE CBOWCTB
aMMMaKa, U3y4YE€HHE CBOMCTB COJIEN aMMOHUS; NIPOBEJACHUE KAaYECTBEHHBIX pEaKUUi Ha
WOH aMMOHHUS, HUTPUT-, HUTpAT- U (Qocdar-uOHBI U H3yYEHUE NPHUZHAKOB HX
NPOTEKAHUS; W3YYECHHE B3aUMOJACHCTBHUS KOHILIEHTPHUPOBAHHOM a30THOM KHUCIOTHI C
MeJIbI0, CBOMCTB (OCPOpHONl KHUCIOTHI W €€ CoJiei; O03HAKOMIIEHHE C MOJCISIMU
KPUCTANIMYECKUX PEIIETOK anmasa, rpadurta u (QysiepeHa, ¢ mpoueccoM aacopoiuu
PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOrasa;
MOJIy4eHHE, COOMpaHHWe, paclo3HABAaHWEC W W3YYCHUE CBOWCTB YIVICKHCIIOTO Ta3a;
MPOBEJICHUE KAaYECTBEHHBIX peakluuii Ha KapOOHAT- M CUJIMKAT-UOHBI M HW3Y4YCHHE
MPU3HAKOB UX TMPOTEKAHMS; HM3YYEHUE B3aWMMHBIX NpEBpalleHUil KapOOHATOB U
TUAPOKApOOHATOB; 03HAKOMIICHHE C 00pa3IaMy IMPUPOIHBIX KapOOHATOB U CHUIIMKATOB,
C MPOAYKIMEH CHJIMKATHOM MPOMBIIUICHHOCTH; PEIICHUE SKCIEPUMEHTANBHBIX 3a/1a4
1o Teme «BaXHEenIne HEMETaIbl U UX COCTUHEHHUS.

MeTaJsibl 1 X COeIMHEHUS

Obwue ceoticmea memannos. O0IIasg XapaKTEPUCTUKA XUMUYECKUX DIIEMEHTOB —
METAJJIOB HA OCHOBAaHMU WX NoJiokeHus B lleproanyeckoil cucTeEME XUMUYECKHUX
sanemenToB JI. 1. MenaeneeBa u ctpoeHus: atoMoB. Metamisl A- u b-rpynn. Ctpoenue
MPOCTBIX BELIECTB — METAUIOB. MeTamunueckass CBs3b U MeETauIM4ecKas
KpUCTaJUIMUECKas pelieTka. 3aBUCUMOCTh (PU3UYECKUX CBOMCTB METAJIOB OT CTPOCHUS
KPUCTAJUIOB. DJIEKTPOXUMUYECKUN PNl HAMPsHKEHUW meTaiioB. OO0IIMe XMMHYECKUE
cBoiicTBa MeTawioB. OOmme crnocoObl TOJYYEHUS METAUIOB, METaJLTyprusl.
DneKTposiu3 paciylaBOB M PacTBOPOB COJIEM Kak OJIMH U3 CHOCOOOB MOJYYEHUS
MeTaiioB. [loHsATHE O KOPpPO3UM METAUIOB, OCHOBHBIE CIIOCOOBI 3allUThl HUX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOpaTlOMUHUN, OpoH3a). [IpumMeHneHne MeTauioB u
CILJIABOB B OBITY U TPOMBIILJICHHOCTH.

JemoHcTpanumn

1. Konnekiuu 06pa3iioB METAIIJIOB U CILIABOB.
2. Mojienu KpUCTaJNIMYECKUX PEIIETOK METAIIIOB.
3. B3aumopeiicTBrE METAIIIOB C BOJIOW, C PACTBOPaMU COJIEN M KUCIIOT.
4. DnexTpoau3 pacTBopoB coueit (xsopuna meau(ll) n monuna xamus).
5. OnbITHI, WUTFOCTPUPYIOIINE KOPPO3UIO METAIIIOB U 3aLIUTY METAJUIOB OT KOPPO3HUH.

JlaGopaTopHble 1 NPaKTHYEeCKHUE PA0OTHI

JlabopamopHhvie onvimoi

1. O3HakoMyIeHHE C 00pa3aMu CIJIaBOB METANIOB, UX (PU3NYECKUMH CBOMCTBAMU.
2. 3aBUCUMOCTb CKOPOCTH PEAKIIMU METAIIA C KUCIIOTOM OT MPUPObLI METAILIA.

Boruncienus

— TI0 YPaBHEHUSAM 3JICKTPOJIM3a PACIlJIaBOB U PACTBOPOB BEILIECTB;
— pa3aUYHbIC TUIHI BEIYUCICHUHN IO YPAaBHEHUSIM XUMHUUECKUX PEaKIIUM

Memannwr A-epynn

[llenounsle MeTaIbl: MOJOXKEHHE B lleproanyeckorl CUCTEME XUMHYECKHX
anemeHToB . I. MeHnneneeBa; CTpo€HHME HX aTOMOB; HAaXOXKIEHUE B MPUPOJIE.
@u3nueckue M XUMHUYECKUE CBOMCTBAa (Ha MpUMEpPE HATpUs U Kaius), MOITy4YEHHE.
Okcuapl U TUAPOKCUIBI HATpusi M Kanud. [[puMeHeHue IIENOYHBIX METAUIOB M HX
coenHeHun. buonornueckas posib HaTpUs U KAJIHSL.



[Ilenoyno3eMeNnbHBIE METAJJIBI MArHUWA U KaJbLIMM: NOJ10KeHue B [lepuoanueckon
cucreMe xumuyeckux oanemeHToB J[. 1. MenneneeBa; CTpOoeHHME HX aTOMOB;
HaxoXJIeHue B npupoac. PU3NYECKHE U XUMHUYECKHUE CBOMCTBA MATrHHUS U KaJbI[US.
Baxneiiive coearHEHUs Kaibllsg WU MarHusi (OKCUJ, THUAPOKCH], COJIU), CBOMCTBA,
npuMmeHeHue. JKEcTKocTh BOABI M CIOCOOBI €€ ycrpaHeHus. KpyroBopoT Kaiblivsi B
IPUPO/IE.

AmromuHuii: nojoxxkenue B lleprognyeckoil cucteMe XMMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa; cTpo€HHE aTOMA; HAXOKJICHHE B Ipuponae. Puznueckne u XUMUIECKHE
CBOMCTBa amroMuHUA. AMQOTEpHBIE CBOWCTBA OKCHIa W THUIPOKCHUIA ATIOMHUHUSI.
[IprMeHeHne amOMUHUSA U €T0 CIUIABOB.

Memannwr b-epynn

OO0mas xapakTeprucTuka MeTauIoB b-rpymnm (M060YHBIX MOATPYII): MOJIOKEHUE B
[lepuoanueckoit cucteme xumudeckux snemeHToB [[. 1. MenneneeBa; ocoOeHHOCTH
CTPOCHHUSI aTOMOB. SIBJIIEHME «IPOBaJia» DSJICKTPOHA HA IMPUMEPE CTPOEHUS aTOMOB
XxpoMa, wmenu, cepeOpa. BajneHTHbIe COCTOSIHHUA aTOMOB d-3JIEMEHTOB, CTEIEHU
OKHCJICHHSI aTOMOB B COCIMHEHUSX. 3aBUCHUMOCTh KHUCIOTHO-OCHOBHBIX CBOICTB
OKCHUJIOB U THUJIPOKCHUJIOB METAJJIOB OT 3HAYEHUI CTENEHU OKHUCJIEHUS 3JIEMEHTa B
coeauHeHnu. [lepBoHavaIbHBIE MPEICTABICHUS O KOMILJIEKCHBIX COEIUHECHHUSX.

Mens u cepeOpo: CTpOEHHE aTOMOB, CTeNeHW OkucieHus. OOmme KpaTkue
MpEACTaBICHUS] O (UBMYECKUX U XUMUYECKHUX CBOMCTBaX TMPOCTHIX BEIIECTB
(B3auMOEHCTBHE C KUCIOTAMHU-OKUCITUTEISIMH ), 00 UX OKCUJIaX, THAPOKCUAAX U COJIAX;
uxX npuMeHeHnn. KauecTBeHHbIE peaklui Ha KaTUOHBI Meau(2+) u cepedpa.

[luHK: cTpoeHHE aTOMa, CTENEHb OKUCIEHUS. XapaKTepucTuka (PU3MUYECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHHE, aM(OTEepHbIE CBOMCTBAa OKCHIA W THUIPOKCUJA.
KauecTBeHHbBIC peakIuu Ha KaTUOHBI IIMHKA.

Keme3o: crpoeHue aroma, cTeneHU OKHUCIeHUA. HaxokneHwe B mpupoze.
dusnuecKkne M XMMUYECKHE CBOMCTBA XKeje3a, INPUMEHEHHe. buosormyeckas posib
xene3a. Oxkcubl, ruapokcusl U conu xenesa(ll) u sxxenesa(Ill), ux cocras, cBoiicTBa U
nosyyeHue. KauecTBeHHbIEe peakiiui Ha KaTUOHBI kene3a(2+) u xene3a(3+). Uyryn u
CTaJib — CILJIaBHI JkeJe3a. [Ipou3BoACTBO YyryHa U CTaIu. DKOJIOTHYECKUE MPOOIIEMBI,
CBSI3aHHBIEC C METAILTYPTUYECKUMHU MPOU3BOJICTBAMH.

JdemoHcTpanumn

1. T'openue, B3auMOAEHCTBUE C BOJAOW HATPUS U KaJIbLIMSI.

2. OxpaivBaHue IJIaMEHU MOHAMU HATPHSl, KaJlusl U KaJIbIIUsl.

3. BzanMmoaencTBre OKCHIa KAJIBLIHUSA C BOJIOM.

4. Mexanndeckasi MpOYHOCTh OKCUJIHOW TUIEHKU altoMuHus. B3anmopaerncraue
AJIFOMHHUS C BOJIOH.

5. BzaumoneiicTBre amoMuHus ¢ OpOMOM HJIU MOJOM, KUCJIOTaMU U IIEJI0YaMH.
6. Buneomarepuansl: ropeHue kKese3a B KUCIOPOJIE U XJIOpE.

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThl

Jlabopamophvie onvimul

1. O3HakoMyIeHHE C 00pa3IaMy METAJUIOB, UX MPUPOJIHBIX COSAMHEHUHN U CTIaBOB.
2. B3auMopeicTBre THAPOKCHIOB HATPHS M KallbLIMsl ¢ oKkcuaoM yraepoaa(IV) u
KUCJIOTaMHU.

3. UccnenoBanue CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KAJBITUs, KECTKON BOJIBI.



4. UccnenoBanue aM()OTEPHBIX CBOMCTB OKCUIOB M TUAPOKCHIOB aTIOMUHMSI.

5. N3yuenue npoieccoB NOIyYEHUs TUAPOKCUIOB KEIE3a, UX XUMUUYECKUX CBOMCTB.

6. IIpoBeneHNE KaUECTBEHHBIX PEAKIIMI HA HOHBI MarHus, Kajablus, aJFOMUHUSA, INHKA,
xeneza(2+) u xeneza(3+), menu(2+).

IIpakmuueckue pabomoi

No 8. JKEcTkoCcTh BOJBI U METO/IbI €€ YCTPAHEHUS.

Ne 9. Pemienne skCiepuMEHTANIBHBIX 33/1a4 10 TeMe «BakHeimme MeTaibl U UX
COCTMHEHUS.

Bobrunciaenus

— pa3JIUYHbIC TUMHI BBIYUCICHUI MO YPABHEHUSIM XUMUUYECKUX PEAKIIUM.

IKcnepumenmanvHoe uzyyeHue geujecme U seieHuli: 03HAKOMIIEHHE ¢ 00pa3uamMu
METaJUIOB M CIUIABOB, WX (PM3MYECKUMHU CBOWCTBAMH;, MOJICTUPOBAHNE METALTUHICCKOMN
KPUCTAJUIMYECKON pEIIETKU; HW3YyYEHHE B3aUMOJICUCTBUS METAUIOB C BOJOM, C
pacTBOpaMH COJIEH W KHUCJOT, HCCIEIOBAHHE MPOLECCOB 3JIEKTPOJIM3a PACTBOPOB
xinopuna meau(ll) m mommma kanusi, KOPpO3UHM METAIJIOB; M3YYEHHUE OCOOEHHOCTEH
B3aMMO/JICHCTBUSI OKCHUJIOB KalblUsl U HATPUS C BOJOM, UX TUAPOKCUIOB — C OKCHIOM
yraepoga(IV) u kucinoramu; CBOMCTB KapOOHATOB U THUAPOKAPOOHATOB KaJbIIHS,
XKECTKOM BOJBI; M3Y4YEHUE IIPOLIECCOB MOJYYEHUS THAPOKCUIOB Kejne3a, uX
XUMHYECKUX CBOMCTB; NPH3HAKOB IPOTEKAHUS KAUYECTBEHHBIX PEAKIHUA Ha HOHBI
(MarHusi, KajbIusl, QJIIOMUHHUA, LHUHKa, xene3a(2+) u xenesa(3+), memu(2+));
HaOJI0JICHUE W ONKMCAHUE OKpAIIMBAHUS TJIAMEHU MOHAMU HATpHsl, KaIus U KaJIbIIMS;
uccienoBanre aM()OTEepHBIX CBOMCTB THAPOKCHAA antoMuHus, Tuapokcuaa xpoma(Ill) u
TUAPOKCUIA IIMHKA; PEIICHHE SKCIEPUMEHTAIBHBIX 3alady 1o Teme «Baxueliue
METAJLIbI U KX COSTUHECHUS.

XHUMHS M OKPY:KaOLIas cpeaa

Bewecmea u mamepuanvt 6 nosceonesHol oicuzHu udenosexka. BaxHeime
BEIIECTBA M Marepuaibl, 00JacTH uX mpuMeHeHus. be3zomacHoe uCMONIb30BaHUE
BEILIECTB M XUMUYECKUX peakiuii B ObITy. [lepBasi moMoIs Mpu XUMUYECKUX 0KOTaX U
OTpPABJICHUSIX.

Hoseie Matepuansl u TexHONOruu. [ IpuHIMIBI «3€IEHON XUMUW.

OcHo8bl 9K0102UYEeCKOU 2pamMoOmuocmuy. XAMHUS U 310pOBbE. 3HAUCHHUE U3yYaeMbIX
XUMUYECKUX DJJIEMEHTOB W WX COCIUWHEHUU i1 (YyHKIMOHUPOBAHHS OpraHu3Ma
yenoBeka. [lonstre o 3mopoBoM 00pase KU3HH.

XUMHUYECKOE 3arpsi3HEHUE OKPYXaIIIeH cpeabl. DKOJIOTUYECKUE MPOOJIEMBI,
CBSI3aHHBIC C COCJMHEHUSAMH YIJIEpOJia, a30Ta, CEpbl, TAKETBIX MeTaioB. [loHsTHE O
npenensbHo gonyctumoit koHreHTpaiuu BerlectB (IIJIK). Ponbp xumuu B perieHuu
AKOJIOTHYECKUX MTPOOIEM.

OKcnepumenmanvHoe uzyyeHue geujecmes U seleHuii: 0O3HaKOMJIEHHE ¢ oOpa3laMu
MaTepuasioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE MaTepHalibl); OMNPE/ICIICHHUE
KHCJIOTHOCTH TIPUPOJHBIX BOJ; MOJEIMPOBAHUE Tpoiiecca 0Opa3oBaHUS KUCIOTHOTO
JOXK]Isl, U3y4EHUE €ro BO3JCHCTBUS HA MaTepUAJIbI.

JdemMoHcTpanumn

1. Konnekiun 06pa3ioB MaTeprasoB (CTPOUTENbHBIE MATEPHAIIBI, CTIIABHI
METAJIJIOB, TOJIMMEPHBIE MAaTEPHUAIIBI).

2. Ilpe3eHTanuu U BUJIEOMATEPUAIIBI TIO TEME.



JlabopaTopHbie M mpaKTHYeCKHe PadoThI

JlabopamopHvie onvimol

1. Onpenenenne KUCIOTHOCTU TPUPOIHBIX BOJ.

2. MopaenupoBaHue mpoliiecca 00pa3oBaHUs KUCIOTHOTO JTOXKIs, U3YYEHUE €ro
BO3JICMICTBUS HA MaTEpHUabl

IToBTOpEeHMe U 00001IeHHE 3HAHNI OCHOBHBIX pPa3/iesioB KypcoB 8—9 kiaccoB

Ilepuonuueckuit 3akoH u llepuonnueckas cucTeMa XUMHUYECKUX SJIEMEHTOB B
CBETE TMPEACTABICHUM O CTPOEHUS aTomMa. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XUMUYECKHUX 3JIEMEHTOB U UX COCIMHEHUH B MEPUOJAX U TPyMIax.

CrpoeHue BeliecTBa B TBEPAOM, KUAKOM M Ta3000pa3HOM COCTOSIHUM. Buabl
XUMUYECKON CBSI3U. 3aBHUCUMOCTb CBOMCTB BEIIECTBA OT THUMNA KPUCTALTMYECKOU
PELIETKYU U BUJIA XUMUYECKOU CBSI3H.

Knaccudukanus  XUMHUECKMX ~ peakIMii MO0  Pa3jUYHBIM  MPU3HAKAM.
[Iporao3upoBaHre BO3MOKHOCTH MTPOTEKAHKS XUMUYECKUX MMPEBPALICHUN B Pa3INYHbIX
YCJIOBHUSIX HA OCHOBE MPEACTABICHUN XUMUYECKON KUHETUKHU U TEPMOIMHAMUKH.

XHUMUYECKHUE PEAKIIUU B PACTBOPAX.

CBoiicTBa KHCIIOT, OCHOBaHMH W CcOJell B CBeTE€ MpEJCTaBICHUN 00
ANEKTPOIUTUUECKON JTUCCOLUALINH.

Mescnpeomemmule ceasu

Peanmnzanuss MeXNpeAMETHBIX CBSI3€ NpH HM3y4YeHUHM XUMUU B 9 Kiacce
OCYILIECTBIISIETCA YEPe3 HUCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHM,
TaK U MOHSTUN, IPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HayKaXx.

OOmue ecTeCTBEHHO-HayYHble NOHSTHUS: sIBI€HHE (TpolLecc), HAay4HbId (axT,
TUINOTE3a, TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, KiIaccupukaius, NepUOJUIHOCTD,
HaONIOZCHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEeb, TEXHOJIOTHS,
MaTepuallbl.

®duznka: BEUIECTBO, TENO, (PU3NYECKUE BEIUYUHBI, CIUHUIIBI U3MEPEHUs, Macca,
00BEM, KOJIMYECTBO TEIJIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSIHHE BEIIECTBa,
CTPOCHHUE Ta30B, JKUIKOCTEH W TBEPABIX (KPUCTAIMYECKHX) TEJ, KpHUCTaInYecKas
pemeéTKa, 3JIEKTPOH, SAPO aToMa, MPOTOH, HEUTPOH, MOH, HYKJIWJ, U30TOIbI, KBAHTHI,
pPaAMOaKTUBHOCTh, alb(a-, Oera- W TraMMa-u3aydeHUe, DICKTPUUECKUA 3apsi,
MIPOBOAHUKH, TOJYIPOBOJHUKU, JUAJIEKTPUKHU, COJIHEUHBIA CIEKTP, pa3JioKEHHE
0eJIoro CBeTa B CIIEKTP.

Buonorusi: sxocucrema, Ouocdepa, (HoToCHHTE3, MPOIECCHl OOMEHA BEIIECTB,
MUHEPAJIbHBIC YA0OpEHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

I'eorpadusi: atMocdepa, ruapocdepa, MuHepaybl, TOpPHbIE MOPOABI, MOJIE3HbIC
MCKOIIaeMble, TOILJIMBO, BOJIHBIE PECYPCHI, TUTAHETA 3eMJIsl.

TexHOoJIOTHs: CTPOUTENIbHBIE TEXHOJIOTHHU, CEIhCKOXO3SIMCTBEHHBIC TEXHOJIOTHH,
TEXHOJIOTHUHU DJIEKTPOHHON MPOMBIILIEHHOCTH, HAHOTEXHOJIOTHH.

INJNTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

N3yuenne xumum B 8-9 Kilaccax HampaBlIieHO HA JOCTIKEHHUE OOYyJaronuMUCs
JUYHOCTHBIX, METANPEAMETHBIX U TPEIMETHBIX PE3YJIbTATOB OCBOCHHUS COJEPKAHUS
y4eOHOTO TIpeameTa.



JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHUS MIPOrPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus
JOCTUTAIOTCSI B XO0J€ OOyYeHHs XUMHUU B E€IUHCTBE Y4YEOHONW M BOCHUTATEIBHOU
nesrtenbHOoCcTH  OpraHvsanuu B COOTBETCTBUHM C  TPAAULMOHHBIMH POCCHHCKUMU
COLIMOKYJBTYPHBIMA M JYXOBHO-HPABCTBEHHBIMH LICHHOCTSIMM, NPHUHITBIMA B
oOuiecTBe IMpaBUJaMU W HOPMaMM IIOBEJEHHMS M CHOCOOCTBYIOT IpoleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3ALINN 00yYarOIIUXCSl.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT OTPAKAIOT TOTOBHOCTH OOYyYarOUIMXCS
PYKOBOJICTBOBATBbCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PaCIIMpEHUE
OMbITa JACSATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

IlaTproTHYeCKOro BOCIIUTAHUSA:

MPOSIBJIEHUE [IEHHOCTHOI'O OTHOLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACIEAMIO; TOHMMAaHUE 3HAYCHHS] XUMUYECKON HAYKH U
TEXHOJOTMH B JKU3HU COBPEMEHHOTO OOIIECTBAa, B PAa3BUTHUM 3KOHOMHKM Poccun u
CBOET0O PETHOHA;

I'pakaaHCKOro BOCIIMTAHUSA:

IPEICTABIICHNE O COLMAIBHBIX HOPMaX U IpaBUiIaX MEXJIMYHOCTHBIX OTHOLICHUM
B KOJUIEKTHBE, IIPOSBIECHUE KOMMYHUKATUBHON KyJIbTypbl B pa3HOOOpa3HOU
COBMECTHOM JEATEIIbHOCTH; CTPEMIICHHE K B3aMMOINOHHMAHMIO M B3aMMOIIOMOULIU B
npouecce y4yeOHOM M BHEYYEOHOM JEsITeIbHOCTH; TOTOBHOCTh OLEHUBAThb CBOE
MOBEJIEHUE U TIOCTYIIKH CBOMX TOBAPHILEH C MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM
C YU4ETOM OCO3HAHUSA MTOCIEACTBUAN MMOCTYIIKOB;

®opMHPOBAHUS IEHHOCTH HAYYHOI0 MIO3HAHMSA:

MHUPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE W XHUMHYECKOW PpEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M HEOOXOAHMMBIE IS
MOHUMAaHUsl CYIIHOCTM HAyYHON KapTHUHbI MHpPA; OCO3HAHHME LIEHHOCTH HAyYHOTO
MO3HAHUS JUISL PAa3BUTHS KaKJOTO YeJIOBEKa M MPOU3BOJUTENIBHBIX CHJI OOIECTBA B
L[EJIOM, POJM M MeCTa HAyKHM «XHMHsD» B CUCTEME HAy4YHBIX MPEACTaBICHUN O
3aKOHOMEPHOCTSX PAa3BUTHUsI MPHUPOJIBI, B3aHMOCBS34X YEJIOBEKAa C IPUPOJHOU U
TEXHOJOTUYECKOU CPEIOH;

NO3HaBaTeJIbHAs MOTUBAILIMSI U UHTEPEC K 00yYEHHUI0, TOTOBHOCTh U CLIOCOOHOCTH K
CaMOpa3BUTHIO M C€aMOOOpa30BaHMIO, K HCCIEIOBATENbCKON JAESITENbHOCTH, K
OCO3HAaHHOMY BbIOOpPY HampaBJICHUS U YPOBHS JaJIbHEHIIET0 00yUeHHUS;

Bocnuranusi KyJabTYypbl 310POBbS:

OCO3HaHMWE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKA Ha 3/I0POBbII 00pa3 >KU3HU; OCO3HAHUE MOCJIEACTBUI U HEMPUSTUE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUST aJKOroyis, HAPKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTH
coOJI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpallleHUH ¢ XMMUYECKMMHU BEIIECTBAMU B
y4eOHBIX U )KU3HEHHBIX CUTYalLIMSIX;

TpyaoBoro Bocnuranus:

(opMupOBaHHE LIEHHOCTHOTO OTHOUICHHSI K TPYJOBOW JEATEIBHOCTH Kak
€CTECTBEHHON NOTPEOHOCTH 4YelOBEeKa M K HCCIEIOBATEIbCKOM JIEATEIbHOCTH Kak
BBICOKO BOCTPeOOBaHHOW B COBPEMEHHOM OOLIECTBE; pa3BUTHUE HHTEpeca K



npodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM uucie K mpodeccusM HaydyHOU cdepsl,
OCO3HaHUE BO3MOKHOCTH CaMOpeaIn3aliu B 3Toi chepe;

IKOJIOTHYECKOr0 BOCIIMTAHUSA:

OCO3HaHUE HEOOXOAMMOCTH OTHOILIEHUS K IMPHUPOAE KAK HCTOYHMKY XKU3HU Ha
3emile, OCHOBE €€ CYLIECTBOBAHUS; IOBBIIICHUE YPOBHS JKOJIOTMYECKOM KYJIBTYpBIL:
OpUOOpPETEHUE OIbITa IUIAHUPOBAHUS IOCTYNIKOB M OLEHKM HX BO3MOXKHBIX
HOCIEACTBUA JUIA  OKpYXalollell cpeabl; OCO3HAHUE IJ100albHOrO  Xapakrepa
HKOJIOTMYECKUX MpPOoOJIeM M MyTeH MX pElIeHHUs; CIOCOOHOCTh MPUMEHATH 3HAHUS,
MOJIy4aeMble TIPH U3YYEHUH XUMUH, JUIS PEIICHMS 3a/1ad, CBSI3aHHBIX C OKPYKaroLen
cpenonu;

AKTUBHOE HENPUATHE JACUCTBUM, IPUHOCAIIMX BPEA OKPYXKalOWEeW Cpene;
OCO3HAaHWE CBOEH pOJIM Kak IpakJaHWHA W MOTPEOUTENs] B YCIOBUAX B3aUMOCBS3H
IIPUPOJHON, TEXHOJOTMYECKOM M COLMAJIbHOM Cpel; TOTOBHOCTh K YYacTHIO B
IIPAKTUYECKON JAEATEIBHOCTH YKOJIOTUIECKON HAIIPABICHHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTaHpeﬂMeTHBIC PC3YJIbTAThI 06yqa}oumxc;1, OCBOHNBIINX OCHOBHYIO
O6pa3OBaTCJIBHy10 IIporpamMmmy y‘IG6HOFO mpcamMecTa «XUMHSI» OCHOBHOTO 06H1€F0
O6pa3OBaHI/IH, BKJIIOYAlOT.

. YCBOEHHUE MEXIUCITUIINHAPHBIX (MEXIIPEIMETHBIX ) TIOHATHH,
OTPaXKAIOIIUX MaTEpUATBLHOE €UHCTBO MUPA U MPOIECC MO3HaHUs (BEIIECTRO,
CBOMCTBO, SHEPIUs, SBJIICHUE, HAYUYHbIN (DAKT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aKOH,
Teopusi, HaOII0ICHUE, U3MEPEHUE, UCCIICIOBAHHUE, DKCIIEPUMEHT H JIp.);

. OBJIaJICHHE YHUBEPCAJIbHBIMU yU€OHBIMU AEUCTBUAMHU (IIO3HABATEIbHBIMH,
KOMMYHUKATHBHBIMH, PETYJISTUBHBIMU ), BAXKHBIMHU JIJIs1 TOBBIIIEHUS A (PEKTUBHOCTH
OCBOEHHSI COJEPKaHMSI Y4EOHOTO0 MpeaMeTa, POpMHUPOBAHUS KOMIIETEHIINM, a TAaKKe
IIPOEKTHO-UCCIIEI0BATEIBCKOMN ACATEIBHOCTH YYAIMXCs B KypCe XUMUH;

. CITIOCOOHOCTh MX MCTIOJIb30BATh B YUeOHOM, ITO3HABATEILHON 1 COITMAILHON
MPaKTHUKE.
OBnanenue yHugepcatbHvimu NO3HABAMENbHbIMU VUeOHbIMU

oeticmeéusiMuy BKIIFOYAET:

ba3oBble Jiornueckue aeicTBUA:

YMEHUS MCTOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHHUS] TP OCBOCHUM 3HAHUIA:
PacKphIBaTh CMBICII XMMHYECKUX TMOHATHN (BBIACIATH WX CYIICCTBEHHBIC MPU3HAKH,
yCTaHABJIMBATh B3aWMOCBS3b C JPYTUMHU IOHSATHSAMHM), aHAJIM3UPOBATh, CPAaBHUBATH,
0000111aTh, BEIOMPATh OCHOBAHMS JIJISl KJIACCU(PUKAIIMU U CUCTEMAaTU3aIlui XUMUYECKHUX
BEIIECTB M XWMUYECKHX PEaKIUi; YCTaHABIMBATh MPUUYUHHO-CJICICTBCHHBIC CBS3U
MEXIy OOBEKTaMU W3YyYCHHs; CTPOUThH JIOTHUYECKHE pacCyXIeHus (MHIyKTUBHEIE,
JIEAYKTUBHBIC, TIO AaHAJIOTHH), Tpenjaratb KPUTEPUHM U  BBIABISATH  0OIIHE
3aKOHOMEPHOCTH W TPOTHUBOPEUHS B HW3Y4YaEMBIX MPOIECCaX M SBICHUSX; JENaTh
BBIBOJBI U 3aKJIFOUEHHUS,



YMEHUS TPUMEHATh B TPOIECCe TO3HAHUA TMOHATUA (MpeAMETHBIE U
METaIpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJEINH, HUCIOJb3yeMble B XHMHH,
npeoOpa3oBbIBaTh MOJEIbHBIE TMPEJCTABICHUS — XHUMHUYECKHM 3HaK (CHMBOJ
AJIeMEHTa), XUuMUYecKas opMyJia U ypaBHEHUE XUMUYECKON peaKluu — MPH PEelIeHUU
yueOHBbIX 3aJa4y; ¢ Y4E€TOM OTUX MOJEIBHBIX MPEACTaBICHUN XapaKTepU30BaTh
U3y4aeMble XUMUYECKUE BEIIECTBA U XUMUYECKUE PEAKIIUU;

ba3zoBbie wucciaenoBarenbckue JgecTBUS (MeTOAbI HAYYHOr0 MO3HAHUS
BeIECTB M SIBJICHUI):

YMEHUS TPUMEHSATh METOABl HAYYHOTO IIO3HAHWSI BEIIECTB W SIBJICHHUA Ha
SMIUPUYECKOM U TEOPETUYECKOM YpPOBHSIX B yueOHOW MO3HABATENBHON M MPOEKTHO-
HCCIIEIOBATENbCKOM IEITETbHOCTH;

YMEHHsI HCMOJb30BaTh IIOCTABICHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W CAMOCTOSITEIFHO CTaBUTh BOMPOCHI; aHAIM3UPOBATh (PAKTHI, BHISBISATH U
bopMyIupoBaTh MPOOJIEMY, ONIPEAETSATh LeNb U 3a7a4d, COOTBETCTBYIOIINE PEIICHUIO
npoOJeMbl;, TpeasiaraTh  ONMUCATEIbHYI0 WU  OOBSICHUTENIBHYIO THIOTE3y U
OCYILECTBIIATH €€ IPOBEPKY;

YMEHUS TPOBOJAUTH U3MEPEHUS HEOOXOJUMBIX TMapaMEeTpOB, BBIUMCICHUS,
MOJICIUPOBAHUE, HAOMIONEHUS U  OKCIEPUMEHTHI(PEabHbIE W  MBICICHHBIE),
CaMOCTOSITEIILHO MPOTHO3UPOBATh PE3YNIbTAThl, POPMYIUPOBATH OOOOIIEHUS U BBIBOJIbI
M0 pe3ysibTaTaM MPOBEIEHHOTO OIbITa, MCCIEIOBAHUS, COCTaBJIATH OTYET O
MpoJIeJIaHHOM padoTe;

IIpuembl padoThl ¢ HH(pOpMaLIHE:

YMEHUS OPHUCHTHPOBATHCA B PA3MYHBIX HCTOYHHMKAX WH(popManuu (HaydHO-
MOMyJISIpHAsL JTUTEpaTypa XUMUYECKOTO COAEPIKAHHsSI, CIIPABOYHBIE MOCOOMS, PEeCypcChl
WuTtepHera); aHanu3upoBaTh HHPOPMAIMIO H  KPUTHUECKH  OIICHUBATh €&
JOCTOBEPHOCTh W HEMPOTUBOPEUNBOCTh, OTOMPATh U HHTEPIIPETHUPOBATH HH(POPMAIIHIO,
3HAYUMYIO JIJISl pellieHus y4eOHOM 3a/1au;

YMEHUS IPUMEHSTH Pa3IuYHbIe METOAbI U (HOPMYITHUPOBATH 3aMPOCHI IIPU TTOUCKE U
otbope nHbOpMaIK, HEOOXOMMOM IS BBIMOJHEHUS YYeOHBIX 3a7ad; HCII0JIH30BaTh
MH()OPMAITMOHHO-KOMMYHUKATUBHBIE TEXHOJOTUN U PA3JIMYHBIC TTOMCKOBBIE CHCTEMBI;
CaMOCTOSTENIbHO BbIOMpATh ONTUMAIbHYIO (GOpMY TMpeACTaBICHUS WHGOOPMAIIH
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U T. 11.);

YMEHUS UCTIONH30BATh HAYYHBIN SI3bIK B KAUECTBE CPEICTBA PAOOTHI C XUMHUUYECKOU
uH(popManuen; IPUMEHATh MEKIPEAMETHBIE ((PU3nUecKre U MaTeMaTHUYECKUE) 3HAKU U

CUMBOJBI,  (opMynbl,  abOpeBHATyphl, = HOMEHKJIATYpY,  HCIOJb30BAaThb MU
IpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJIAHOCTH.
OBnanenune CUCTEMOM YHUBEPCATLHBIX YuebHbIX KOMMYHUKAMUBHBIX

Oeticmauii ooecrieynBaeT CHOPMUPOBAHHOCTh  COIIMAJIBHBIX ~ HABBIKOB  OOIIEHUS,
COBMECTHOM JIeSITEILHOCTH, B TOM YHCJIE:

YmeHnus o0umennusi (MMCbMEHHON U YCTHOM KOMMYHUKALMH):

MPEJCTABIATH MMOJYyUYCHHBIE PE3YIBTAThI MO3HABATEIIBHOM JEATEIbHOCTA B YCTHBIX
M THUCHbMEHHBIX TEKCTaX; MYyOJIMYHO BBICTyNaTh C TMPE3CHTAIMEH pPe3yJbTaTOB
BBITIOJIHEHUSI XUMUYECKOTO JKCIIEpUMEHTa (MCCIIeN0BaTeIhCKON J1ab0paTOpHOM WU
MIPaKTUYECKON PabOThI, yueOHOTO TIPOEKTA);



B XOJI¢ JMajora W/Wiu AUCKYCCHUU 3aJaBaTh BOMPOCHI MO 00CYXIaeMoil Teme u
BBICKa3bIBaTh HJieU, (HOPMYIUPOBATh CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBITTOJIHEHHUS
PeIIOKEHHON 3a/1au;

YMeHusi y4e0HOT0 COTPYIHHYECTBA (IPyNIOBasi KOMMYHUKALMS):

y4yacTBOBaTh B TPYININOBBIX (QopMax paboThl: IUJIAHUPOBATH OPTraHU3ALMIO
COBMECTHOU paboThl, ONMPENENIsATh CBOIO POJIb, PACIPEACIIATh 3a/laud MEXY 4YJIeHaMU
TPYNIbI; BBINOJHATh CBOK 4YacTh padOThl, KOOPJWHUPOBATH CBOU JIEUCTBUS C
JNEUCTBUAMM JPYTUX YJICHOB KOMAaHbI, ONPEAENIATh KPUTEPUU IO OLEHKE KadyecTBa
BBIIIOJIHEHHON PaboTHI;

pemarth BO3HUKAIOIIME TPOOJeMbl Ha OCHOBE YyuéTa OOIIMX HHTEPECOB U
COTJIACOBaHUS MO3ULIMH, y4aCTBOBATh B OOCYXKICHHH, OOMEHE MHEHHUSIMH, «MO3TOBOM
MTYypMe» B Ipyrux GopMax B3auMOICHCTBHS;

OBnazneHue yHuBepcaibHbiMu yY4eOHbIMU Pe2yIamUGHbIMU OelUCmEUsMYU BKIIOYaeT
pa3BUTHE CAMOOPraHU3alUi, CAMOKOHTPOJISL, CAMOKOPPEKLMH, B TOM YHUCJIE:

YMeHust pemiath y4eOHbIe M HCCJIEI0BATEIbCKHE 32/1a4H:

CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelleHus ydyeOHOM 3adaud (CpaBHUBATh
HECKOJIbKO BapHaHTOB pEUIeHMs, BbIOMpaTh HamOojee MNOAXOMAUMN ¢ Yy4EToM
CaMOCTOSTENIbHO BBIJICJICHHBIX KPUTEPUEB), INIAHUPOBATh CBOIO pabOTy IMpHU PEIICHUU
y4eOHO! MM UCCIIeI0BATENIbCKON 3a1auH;

Ha OCHOBE IIOJYYEHHBIX PEe3yJbTaToOB (hopMynHpoBaTh OOOOIIEHMS U BBIBOABI,
MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MPOLECCOB; aHAJIM3UPOBATh PE3YJIbTATHI:
COOTHOCUTh CBOM JCHCTBUS C IUIJAHUPYEMBIMU pE3yJbTaTaMU, OCYIIECTBIISThH
CAMOKOHTPOJIb JI€SITEIbHOCTH; KOPPEKTUPOBATH CBOK JIEATEIBHOCTh HAa OCHOBE
caMOaHaJIh3a U CaMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDI
8 KNIACC

[IpenMeTHBIC pe3ynbTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYYHBIX
3HAHWM, YMEHUN M CMOCOOOB NEUCTBUH, crienu(PUUecKux s MpeAMETHOW 00JIacTu
«XWMHUS»; OCHOBBI HAYYHOT'O MBIIIJICHUS; BUABI ACATEIBHOCTH T10 MOJYYEHUIO HOBOTO
3HAHUS, €r0 MHTEPIPETAlUM, TPEoOPa30BaHUIO M MPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX
U pealbHBIX JKHU3HEHHBIX YCJIOBHUAX; OOCCIEYMBAIOT BO3MOXKHOCTH YCIICIITHOIO
00y4eHHs Ha CJICTYIONIEM YPOBHE 00pa30BaHMs.

[IpenMeTHBIC peE3ynbTaThl OTpa)XarT COOPMUPOBAHHOCTh Y OOyYArOIIHUXCS
CIECIYIOIINX YMEHUN:

1) packpvieams CMBICTI  OCHOBHBIX XHMHUYECKHMX TOHATH: aTOM, MOJIEKYIa,
XUMHUYECKUHN AJIEMEHT, METAJlJI, HEMETaJ, aJZIOTPONHs, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMeCh (OJHOPOJHAsS U HEOJHOPOJHAs), BAJCHTHOCThb, OTHOCHUTEbHAS
aTOMHasi U MOJICKYJISIpHAs Macca, KOJHWYEeCTBO BENIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBasi JIOJIsI XMMHYECKOrO JJIEMEHTa B COCAMHEHUH, MOJSIPHBI 00BEM,
OTHOCHUTENbHAS TUIOTHOCTh Ta30B, OKCHJ, KHCJIOTa, OCHOBaHHE, COJIb, aM(OTCPHBIN
okcui, aM(GOTEPHBIM THAPOKCHI, XUMHUYECKas peakius, KilacCH(pHUKamms peaKIuii:
peaKIuy COCAMHEHUS, PEAKIIMU Pa3JI0KCHHS, PEaKIUd 3aMEIeHUs, PeakIuu oOMEeHa,
9K30- M DHJOTCPMHUUYCCKHE pPEaKIUH; TEIIOBOKH »h(EeKT peakiuu; sapo aToma,



AIIEKTPOHHBIN CJOW aroma, aToMHasi OpOuTalb, PaAHyC aTOMa, XUMHUYECKasi CBS3b,
NOJIApHAs W HENOJIApHAas KOBAJCHTHAs CBsI3b, MOHHAs CBSA3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10J1s BellecTBa (IIPOLIEHTHAs KOHIIEHTPAIs) B pacTBOPE, MOJIIpHAsI
KOHIIEHTpAILMs BEIIECTBA B PACTBOPE; IEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS,
OKUCJIIMTEIIA W BOCCTAHOBUTEIM, OKHCICHHE M BOCCTAHOBJIICHUE, OKHCIMTEIIBHO-
BOCCTAHOBUTEJIBHBIE PEAKLIUU, METOJ] 3JIEKTPOHHOr0 OanaHca;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHATUN (cM. 1. 1) u
MIPUMEHSTH 3TU MOHSTHS MPU ONMUCAHUU BELIECTB U UX MPEBPALICHUI;

3) ucnonv306ams XUMUYECKYI0O CUMBOJIUKY JJI COCTaBICHHsS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

4) onpedensamob BAIGHTHOCTh AaTOMOB 3JEMEHTOB B OHWHAPHBIX COEIUHEHUSX;
CTENEHb OKUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX; IPUHAIJIEHKHOCTh BEIIECTB
K OINpeAenEHHOMY KIJIAcCy COEOUHEHH 1o ¢opmynaMm; BHIbBl XHUMHUYECKOH CBS3H
(KOBaJICHTHOW 1 MOHHOI) B HEOPTraHMYECKUX COCTUHEHUSIX;

S) packpvieams CMBICIT 3aKOHOB COXPAaHEHHsI MAacChl BEILECTB, ITOCTOSIHCTBA
cocrasa, Ilepuoguyeckoro 3akona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHON TEOPHUH,
3aK0Ha ABOTaJpo M €ro CIEACTBUM; MPEACTABICHUN O HAyYHBIX METOJAX ITO3HAHMS, B
TOM YHCJIE DKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX METOAAaX UCCIIENOBAHUS BEIIECTB U
U3Y4YEHUS XUMUYECKUX PEAKIINA;

6) 0emoncmpuposams NTOHUMAHUE  NEPUOJUYECKOW  3aBUCUMOCTH  CBOMCTB
XUMHAYECKUX AJIEMEHTOB OT UX NOJIOKEHHUs B llepmonndeckon cucreme: onucvigams u
xapaxmepu3zoeams Tabnuunyto  Qopmy Ilepuoanueckoil CUCTEMBI  XMMHYECKHUX
AJIEMEHTOB: pa3jinyaTh MOHATHUS «TJaBHas noArpynna (A-rpynma)» M «moOoyHas
MOATpyIIIa (b-rpynma)», «Maible IIEPUOABD) 17§ «Oonbine
NEePUOJIbY; coomHocums 0003HaUEHUA, KOTOpble uMetoTcs B Tabnuie «llepuoanueckas
cucreMa  xuMuyeckux anemeHtoB JI. M.  MengeneeBay, ¢ 4YHCIOBBIMHU
XapaKTepUCTHUKaMH CTPOEHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsl sjpa,
olmiee  4YMCIO  DJIEKTPOHOB U pacmpeleleHue MX 1[0  3JIEKTPOHHBIM
CII0SIM); 0OBACHAMD CBA3b TIOJIOKEHUsT 3eMeHTa B llepuoanueckoil cucreme c¢
pacrpezieIeHueM AJIEKTPOHOB 0 SHEPTETUYECKUM YPOBHSM, MOAYPOBHIM U OpOUTAIISIM
aTOMOB IIEPBBIX YETBIPEX NIEPUOIOB;

T) knaccuguyuposames XUMUUECKUE  BJEMEHTHI; HEOPraHMYECKHE  BEIECTBa;
XUMHUYECKHE peakuuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIMX B pPEaKIMU BEIIECTB, IO
TernoBoMy 3hdexTy);

8) xapaxmepuzoseams (ONUCHIBaTh) (PU3UUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX
M CIIOKHBIX BEILECTB: KHUCIOPOAa, BOAOPOJA, BOJbI, OOIIME XMMHUYECKHE CBOMCTBA
OKCUJOB, KHCJIOT, OCHOBAaHMM M COJIEH, TEHETUYECKYK CBSA3b MEXKAY HUMH,
MIOATBEPKAAsl MPUMEPAMH MOJIEKYJIAPHBIX YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX
peaKLnil;

9) onucwvieamsb posib KUCIOPOAA, BOAOPOJA M BOABI B NPUPOAHBIX Ipolieccax, B
KUBBIX OpraHU3Max, HUX IPUMEHEHHE B pa3JIMYHBIX OTPACISIX MPOMBIIUIEHHOCTH,
BO3MO>KHO€ MCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSX;

10) ob6vscHams u npocHo3uposams CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX
COCTaBa M CTPOEHHs; BO3MOXKHOCTM MPOTEKaHUs XUMHUYECKUX IIPEBpAILLCHUA B
Pa3IMYHBIX YCIOBUSAX;



11) svruucaams OTHOCUTENBHYIO MOJIEKYJISIDHYIO M MOJISIPHYIO MacChbl BEILECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa B COEJAMHEHHH,
MAacCOBYIO JIOJIIO XMMHYECKOTO »dJeMeHTa Mo (opmylie COeauHEHUs; HaXOIUTh
npocreiryo (GopMyay BEIIECTBA MO MAaCCOBBIM HIIA MOJBHBIM JIOJSIM DJIEMEHTOB;
MacCOBYIO JIOJII0O BEIlleCTBAa B PACTBOPE, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIECTBA B
pacTBOpE; MPOBOAUTH PACUETHI 10 YPABHEHUSIM XUMUUYECKON PEaKiuu;

12) npumensamos ocrhogHble onepayuu MulCIUMENbHOU OesmelbHOCMY — aHAIN3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEeMATH3aIluio, KIACCHU(PUKAIUIO, BBISIBICHHUEC
MIPUYMHHO-CJICACTBEHHBIX CBSI3€H — ISl M3yYEHUS CBOWCTB BEIIECTB M XUMHUUYECKHX
peakiuii; eCTeCTBEHHO-HAy4YHbIE METOJbI TO3HAHUS — HaOINIOJIEHUE, H3MEpPEHUE,
MOJICTUPOBAHUE, FKCIIEPUMEHT (pEaIbHBIM M MBICIICHHBIN) — JJIsI OCBOCHUSI y4€OHOTO
CoJIepKaHus;

13) packpvieams CyniHOCTh TPOLECCOB OKUCIIEHUSI 1 BOCCTAHOBJICHHUS, COCTABJISATD
ypaBHEHUS  MPOCTBHIX  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  peakiuil  (MeTo1oM
AJIIEKTPOHHOTO OajiaHca);

14) ycmanasnuéams CBI3U  MEXKAYy peabHO HAOIIOJAEMbIMU  XUMHYECKUMU
SABJICHUSIMU M TIPOIECCAMHU, MPOUCXOMSIIMMU B MaKpOo- U MHUKPOMHUPE, OOBSICHATH
MPUYUHBl MHOTOOOpa3usi BEIIECTB; COOTHOCHUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMHU
JIPYTUX y4eOHBIX MPEIMETOB;

15) cneoosams ~ npasunam 6e3omacHod  pabOThl B J1a0OpaTOpUM  TPHU
MCIIOJIb30BaHNU XMMHUECKOH MOCYbI U 000PYIOBaHMS, a TaKXKe IpaBuiiaM 00paIieHus
C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSAMH BBITOTHEHUS JTa00PATOPHBIX OMBITOB U
MPAKTUYECKUX pabdOT MO MOIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB (BOIOPOIA
U KHCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOW MacCOBOM A0Jei
pPacTBOPEHHOTO BEIIECTBA, PEIICHUIO SKCTIEPUMEHTAIBHBIX 3a7a4d 1Mo TeMe «OCHOBHEBIE
KJIACChI HEOPTAHUYECKUX COSAMHEHUIY;

16) oemoncmpuposams BiaiegHue  OCHOBAaMHU  XUMHUYECKOM  TPaMOTHOCTH,
BKJIFOYAIOIIEH yMeHHs 0e30macHOro oOpalieHHsl C BEHIECTBAMHU, HCIIOIb3YEMBIMH B
MOBCETHEBHON JKM3HHU, a TaKKEe 3HAHWE TPABWJI TOBEJCHUS B LEIAX cOepeKeHUs
3JI0POBBS U OKPY>KAOILEH CPEeIbl.

9 KJIACC

[IpenMeTHble pe3ynbTaThl OTPAXalOT CHOPMUPOBAHHOCTh Yy OO0yYarolIuXxcs
CIEAYIOIINX YMEHUM:

1) packpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IMOHSATHUN: XUMUYECKUUA DJIEMEHT,
aToOM, MOJIEKYJIa, NOH, KATUOH, AaHUOH, AJIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCIICHHUS,
XUMUYECKasl peakiys, TeroBor d3(PpPexT peakinu, Moiab, MOJSIPHbIA 00BEM, pacTBOD;
ANEKTPOJUTHI, HEIJEKTPOJIUTHI, DJIEKTPOIUTHUECKAS JUCCOLMALINS, PEAKIUHU HOHHOTO
oOMeHa, THAPOJIU3 CcOoJeill, oOpaTUMble M HEOOpATUMbIE PEAKIUU, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE  PEAKLUHUHU, OKUCIUTENb, BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTAHOBJICHHE, JJIEKTPOJIU3, aAJUIOTPONHs, aM(pOTEPHOCTb, XHWMHUYECKasi CBS3b
(koBaJeHTHasi, WOHHAs, METAJUIMYECKAs), MEXKMOJIEKYJIPHbIE  B3aUMOJIECUCTBUS
(BomopomHass  cBA3b, CcHibl  BaH-mep-Baanbca), KOMIUIEKCHBIE — COEOUHEHUS,
KPUCTATIMYECKHE PEIETKU (MPUMUTHBHAS KyOudeckasi, OOBbEMHO-IIEHTPUPOBAHHAsS
KyOHnueckas, IpaHELIEHTPUPOBAHHAs KyOHnueckas, reKcaroHaJIbHast



IJIOTHOYIIAKOBAaHHAs), KOPPO3UsI METAIOB, CILIABBI, CKOPOCTh XMMUUYECKON peaKIuu,
KaTaJIN3, XUMUYECKOE PABHOBECHUE, AIIEMEHTHl XUMUUECKON TEPMOAMHAMUKHN KaK OJHOM
U3 TEOPETUUECKUX OCHOB XUMUMU; MPEAeNbHO gomyctuMas konuentpauus (I11K);

2) WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN (cM. m. 1) u
OPUMEHSTH 3TH NOHATHUS IPY ONMCAHUY BEUIECTB U UX MPEBPALLICHUII;

3) UCHONB30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBIEeHUSI (POPMYI BEIIECTB U
YPAaBHCHUN XUMHUYECKUX PEAKIINN;

4) ompenenarh BaJICHTHOCTh U CTENEHb OKUCJICHUS XHMHYECKUX DSJIEMEHTOB B
COCIMHEHUAX PAa3IMYHOTO COCTaBa; NPUHAMICKHOCTh BEHIECTB K OINPEICIEHHOMY
KJIACCYy COCAMHECHHM 1o (opMysiaM; BHIBI XUMUYECKON CBS3U (KOBAJICHTHOW, NOHHOM,
METAJJIMYECKOM) B HEOPraHMYECKUX COCIUHEHUSIX; 3aps]l MOHA [0 XUMHUYECKOU
dbopmysie; xapakTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPTaHWYECKUX COCAMHCHHM, THII
KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BEIIECTBA;

5) packpeiBath cMmbicn [lepuomnueckoro 3akona J[. M. MenzaeneeBa wu
JIEMOHCTPUPOBAThH €r0 MOHWMAHUE: OMUCHIBATh U XapaKTEPU30BaTh TAOIUUYHYIO (popMy
[Teproauyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB: Pa3IMYaTh MOHATHS «A-Tpynma»
«b-Tpynmnay, «Maible Mepuoab» U «OO0JbIINE TIEPUOJIBDY; OOBICHATH CBSI3b MOJOKECHHUS
aneMeHTa B Ilepuoanyeckol cuCTeME €  pAaCOPElEIICHHEM  BJIEKTPOHOB IO
HSHEPIreTUYECKUM YPOBHSM, MOAYPOBHSIM W OpOUTAISIM aTOMOB TIE€PBBIX YETHIPEX
MIEPUOJIOB; BBIJEIATH 00IME 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB DJIEMEHTOB U UX
COCMHEHUN (KUCIOTHO-OCHOBHBIX U OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
OKCHUJIOB Y THAPOKCHUIOB) B MpeJiesiax MaJIbIX MEPUOJO0B U IJIaBHBIX MOATPYII C YUETOM
CTPOEHHUS UX aTOMOB;

6) pacKpbIBaTh CMBIC] TEOPHUH AJEKTPOIUTUUYECKON AUCCoIManum, 3akoHa ['ecca u
€ro CJIEACTBHI, 3aKOHA JECUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH MU3MEHEHUS CKOPOCTH
XMMHUYECKOM pEakIMy, HANpaBJICHUSI CMENICHUS XUMHYECKOTO PABHOBECHUS B
3aBUCUMOCTH OT Pa3IMYHbBIX (PaKTOPOB;

7) xnaccuUUIUpPOBATH XUMHUYECKHE OJEMEHTHI; HEOPTaHUYECKHE BEIeCTBa;
XUMHUYECKHE peakiuu (10 YKMCIy W COCTAaBYy YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO
TermoBoMy 3 (PeKTy, Mo arperaTHOMY COCTOSTHUIO PEareHTOB, 110 U3MEHEHHIO CTEIICHEH
OKHUCJICHUS] XUMHYECKHUX JIEMEHTOB, 10 00PATUMOCTH, 110 YYACTHIO KaTaIU3aTopa);

8) xapakTtepu3oBaTh (ONMHCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBbIX KJIACCOB HEOPraHMYECKUX COECAUHEHUH, ITOATBEPKAAs OTO OINHUCAHUE
MpUMEPAMHU MOJICKYJISIDHBIX W HWOHHBIX YPABHEHUW COOTBETCTBYIOIIUX XHMHUYECKHX
peaKuu;

9) cocTaBiATh ypaBHEHHUS: DJICKTPOJUTUUECKON TUCCOUAIIMN KUCTIOT, IIeI0oueh u
COJICH; TIOJIHBIE W COKpallEHHbIC ypaBHEHUsI PEAKIMA HOHHOIO OOMEHA; peakIui,
MOJATBEPKAAIOIMIMX  CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKIY BEIIECTBAaMHU
Pa3IMYHBIX KJIACCOB; PACKPHIBATH CYIHOCTh MPOILIECCOB THAPOJIN3a COJIEH MOCPEICTBOM
COCTAaBJICHHUSI KPATKUX HOHHBIX W MOJICKYJISIPHBIX YpPaBHEHUH peakiuid, CYIIHOCTb
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIMI ITOCPEICTBOM COCTABJIEHHUS SJIEKTPOHHOTO
OasilaHca ATUX peaKIyii; MpeICKa3bIBATh XapaKTep CPeIbl B BOAHBIX paCTBOpaX COJICH;

10) xapakTepu30BaTh (OMUCHIBATh) GU3UYECKUE U XUMUUYECKHE CBOMCTBA MPOCTHIX
BEIECTB (KUCIOPOJI, 030H, rpaduT, anma3s, KpeMHui, 6op, azot, dhocdhop, cepa, xjop,
HAaTpUM, KaJaui, MarHui, KajabllUi, aJIFOMUHHM, >KEJIe30, MeIb, IIMHK, cepedpo) u



00pa30BaHHBIX UMH CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PAaCTBOPOB (aMMUAK,
XJIOPOBOAOPO/, cepoBoaopoa, okcubl yriaepoaa (II, IV), kpemuus(IV), azora (I, 11, III,
IV, V) u docdopa (111, V), cepst (IV, VI), cepnucras, cepHas, azoTHas, GpocopHasi,
yrojibHasi, KpeMHHUEBasi KUCIOTHI, OKCHIIBI U TUIpOKCUAbl MeTaioB [A—IIA-rpymnm,
amomuHus, meau(Il), munka, xenesa (I1 u III)); mosicHITE cocTaB, OTACIBHBIE CITIOCOOBI
MOJIYYCHHsS] U CBOMCTBA CJIOXKHBIX BEHIECTB (KUCIOPOJACOIEPKAIME KUCIOTHI XJIOpaA,
a30TucTasi, OOpHasi, YKCyCHas KHCIOThI M HUX COJH; TrajoreHuabl kpemHus(IV) wu
docdopa (Il u V); okcua u ruapokcua xpoma(lll), nepmanranar kamms);

11) onuckiBaTh poab BaXKHEUIIMX M3yYaeMbIX BEIIECTB B MPUPOAHBIX MPOIECCAX,
BIIMSIHUE HA JKWBBIC OpPTaHU3MBI, MPUMCHCHHUE B PA3IUYHBIX OTPACIAX DKOHOMUKH,
WCITOJIB30BaHUE JJIS CO3/IaHUS COBPEMEHHBIX MaTePHAIOB U TEXHOJOTH;

12) mpoBOAUTH peakivy, MOATBEPKIAIONIME KAaYECTBEHHBIA COCTaB Pa3TUUYHBIX
BEIIIECTB, PACIIO3HABATH OMBITHBIM MyTEM COJEPIKAIIMECS B BOJIHBIX pacTBOpax HOHBI:
xJjopua-, Opomua-, woaua-, cyibdar-, docdar-, kapOOHAT-, CHIMKAT-, CYJIb(PUT-,
Cynb(ua-, HUTpAT- U HUTPUT-UOHBI, THUAPOKCU-UOHBI, KaTUOHBI aMMOHHUS, MarHus,
KaJIbIIMSI, aTFOMUHMS, Xkene3a(2+) u xxenesza(3+), meau(2+), MuHKa;

13) OOBSCHATH U MPOTHO3UPOBATH CBOMCTBA BAaKHEHIINX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHUYECKUX TMPEBpAIICHUN B Pa3TUYHBIX
YCIOBUSX HAa OCHOBE PACCMOTPEHHBIX DSJIEMEHTOB XHWMHUYECKOW KWHETUKH U
TEPMOIMHAMUKY;

14) BBIYMCIATH OTHOCHUTENBHYIO MOJCKYJISIPHYIO M MOJSPHYIO MAacChl BEICCTB;
MAacCCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTa Mo (hopmyse COeIMHEHUS; MAaCCOBYIO JOJIIO
BCIIECTBA B PACTBOPE; MOJBHYIO JIONI0 XHUMHUYECKOTO DJJIEMEHTAa B COCIUHEHUH,
MOJISIPHYIO KOHIIEHTPAIMIO BEIIECTBA B PACTBOPE; HAXOAWTH MPOCTEUITYIO (popmymy
BEIIIECTBA IO MACCOBBIM HWJIM MOJBHBIM JIOJISIM 3JIEMEHTOB; MPOBOJIUTH PACUETHI IO
YpaBHEHUSIM XHUMHYECKUX pEaKIui ¢ Y4ETOM HEJOCTaTKa OJHOTO W3 PEarcHToB,
MPAKTUYECKOTO BBIXOJA TMPOAYKTa, 3HAYEHUsA TEIIoBOro »dddekra peakuuw,
OIPEJICNIATh COCTAB CMECEM;

15) cnenoBath npaBuiiaM 0€30MacHOM pabOTHI B TAOOPATOPUHU TIPU UCTIOJIH30BAHUU
XUMUYECKOM TIOCY/IbI U 000pYAOBaHMS, a TAaKXKe MpaBuiIaM oOpaIrieHus ¢ BeIeCTBaMH B
COOTBETCTBUHM C MHCTPYKIMSIMU BBITIOJIHEHUS JTAOOPATOPHBIX OIBITOB M MPAKTUYECKUX
paboT MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO
raza) W peHICHUI0 JKCIICPUMEHTAJIBHBIX 33ad [0 TeMaM Kypca; TMPeACTaBIsaTh
pe3yabTaThl KCIEpUMEHTa B (popMe BBIBOJOB, J0KA3aTEIbCTB, I'PaUKOB, TAOIUI U
BBISIBIIATH SMITUPUICCKHE 3aKOHOMEPHOCTH;

16) IpUMEHSATH OCHOBHBIC OIEpPAlMA MBICTUTEIBHONW NEATCIHHOCTH (aHAIM3 W
CUHTE3, CpaBHEHHE, O0O00OIIEHHEe, CUCTEMaTHU3allUl0, BBISBICHHE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€M) NMPH H3YYEHUU CBOMCTB BEIIECTB MU XUMHUYECKUX PEAKIIMIA;
BIIQZICTh €CTECTBEHHO-HAYYHBIMM METOJAMH TO3HaHUs (HAOJIO/ICHHE, W3MEpEHHUe,
MOJIETUPOBAHUE, SIKCIIEPUMEHT (peabHbIN U MBICIICHHBIN ),

17) npumeHsT, mpaBwia  Oe30macHOro0  OOpallieHHs ¢  BEIIECTBaMH,
UCIIOJIb3yeMBbIMH B TIOBCEAHEBHOM >KM3HU, MpaBUja TMOBEACHHS B IEIAX COEpeKEHUS
3MI0POBbSl W OKpYXKAlOIIEeH MPUPOJHON Cpeapl; TMOHUMATh Bpea (OMacHOCTH)
BO3JICUCTBHS Ha >KUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, MOSCHATh Ha MPUMEpPax



CIOCOOBI YMEHBINICHUSI W TPEAOTBPAIIEHUS WX BPETHOTO BO3JACUCTBUS, 3HAUCHHE
KUPOB, OCJIKOB, YIJIEBOJIOB ISl OpPraHU3Ma YeJIOBEKa;
18) wucmonp30BaTh MOJIyYEHHBIC MpeNCTaBileHUus o cdepax MpoPecCHOHAIBHON
JESTEbHOCTH, CBSI3AHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHUSMHU, KAK OCHOBY JIJIS
npodeccroHanbHON OpPUEHTALMU U JIJI OCO3HAHHOTO BHIOOpA XMMUU KaK MPOQPHIBHOTO
peaMeTa Mpu MPOJOJIKEHUN 0O0YUEeHHS Ha YPOBHE CPEJIHEro 00111ero 00pa3oBaHusl.
19) yyacTBOBaTh BO BHEYPOUHOM MPOEKTHO-UCCIEAOBATEIBLCKONW AESTEIHHOCTU

XAMHUYECKOU W

XUMHKO-3KOJIOTHYECKOU

HaIIpaBJICHHOCTH,

OpUOOPECTH  OMBIT

MIPOBEJICHUSI YUYEOHBIX HCCIIEIOBAHUI B YCIOBUSIX OOpa3oBaTENbHBIX OpraHu3alui, a
TaKXe OpraHu3anuii (IIEHTPOB) JOMOJIHUTEIHHOTO 00pa30BaHUS IETEH.

TemaTuyeckoe NJIAHUPOBaAHHME Y4eOHOT0 NpeaMeTa « XUMMUsD»
8 kiacc (3uaca B Heges10 *34 yaca=1024yaca)

n/n

HaumenoBanue pa3aenon
U TEM

Koi-
BO
4aco
B

Komnnuec
TBO
KOHTPOJTb
HBIX
pabot /
MIpaKTH4ie
CKHX
pabor

S0P/LIOP

J1eATeNbHOCTh YUUTEIIS C
YYETOM IIPOTPaMMBbI
BOCIIUTaHUS

Paznen 1.

HepBOHa‘laJIBHLIe XUMHn4YeCKue
MOHATHUSA

25

172

1.1

XuMHs — BakHasg 00JIacTh
€CTECTBO3HAHUS U
MPaKTUYECKOM
NesATeIbHOCTH YEJIOBEKa

0/2

https://www.yaklass.ru/p/hi

mija

https://resh.edu.ru/subject/2

'YcTaHOBICHHE AOBCPUTCIIBHBIX|
OTHOIICHUH MCIKAY YUYHUTCIICM]
148 €ro YUCHHUKAaMU,

9/

CIIOCOOCTBYFOIIUX
MO3UTHBHOMY BOCIIPHUSTHIO
ydaruMmucs —TpeOOBaHHA |
MPOCHO YUHUTEIS, TPUBIICUCHHIO
WX BHUMaHHs K 0OOCYy»XJaecMOH
Ha ypoke WHPOPMAITUH,
AKTUBH3AIINU nX
[MO3HABATEILHON
NesITeIIbHOCTH;

e moOyXIeHHe
JIMIIEUCTOB  COOJIONaTh  HA
YpOKe OOIIETIPHHSTHIE HOPMBI
[MOBEJCHUS, NPaBUiIa OOLICHUS
co cTapmuMH (y4UTENIMH) H
CBEPCTHUKAMU
(IIKOTBPHUKAMHK),  TPHUHIIUIIBI
yuyeOHOW  AWCUUIUIMHBL |
camMoopraHu3anuu

1.2

BerectBa 1 XUMHYECKHE
peakuu

19

1/0

https://www.yaklass.ru/p/hi

mija

https://resh.edu.ru/subject/2

HpI/IBHeT-IeHI/Ie BHUMAaHNA
lydalnuxcs K LHCHHOCTHOMY|
ACIICKTY M3Y4YaCMbIX Ha YpOKax

9/

SBJICHWI, OpraHu3alus  HX
paboTBl C moJlyyaeMoil Ha




[YPOKE COIMAIBHO 3HAYUMOM
MH(pOpMaIUCH —
MHUIAAPOBAHKE ec
0OCY>KICHMsI,  BBICKa3bIBAHUS]
[yJaIIIMHUCSI CBOETO MHEHHUS 10
e TIOBOAY, BHIPAOOTKH CBOETO
K HEW OTHOLIEHUS

Pazpmea 2.
BaxHeiilue npeacraBuTe I n
HEOPraHM4ecKMX BelecTB

46

4/4

2.1 [Bo3nyx. [lonsitue o razax.
Kucnopona. [lonsitie 06

OKCHAax

14

1/1

https://www.yaklass.ru/p/hi

mija
https://resh.edu.ru/subject/2

HCIIOIH30BaHUE
BOCIHTATEIHHBIX
BO3MOXHOCTEH  coJepKaHus

9/

yuyeOHOro  mpeaMmera  4depes
EMOHCTPALIUIO JeTsIM
[IPUMEPOB OTBETCTBEHHOTO,
IPakJaHCKOTO MOBEICHUS,
[POSBJICHHUS YEIIOBEKOIIOOUS U
mOOpOCEPICTHOCTH, yepes
moxoop COOTBETCTBYIOIINX|
TEKCTOB ISl YTCHUS, 3a/1a4 JIJIsI
[perieHus, MPOOIEMHBIX
CUTyauuid Ui OOCY)XIOCHUS B
KJacce;

NpUMEHEHHUE Ha YPOKe
WHTEPAaKTUBHBIX ()OpM paOOTHI
YYaIUXCsl: MHTEJICKTYalIbHbIX
UTD, CTUMYJTUPYIOIIIX
[MO03HABATENILHYIO0 MOTHBALIUIO
JIMLIEUCTOB; TUCKYCCHH,
KOTOpBIE JAIOT YHaIHMCS
BO3MOXXHOCTh TIPHOOpECTH
OTIBIT BEICHUS
KOHCTPYKTHBHOTO JTHAJIOTa;
rpyMIOBO# paboThl WK
paboThI B Mapax, KOTOPBIE y4aT
JIMLIEUCTOB KOMaHIHOU paboTe
1 B3aMMOJEHCTBUIO C IPYTUMU
eTbMHU

2.2 Bonopoa. Ilonstue o
KHMCJIOTAaX U COJISIX

1/1

https://www.yaklass.ru/p/hi

mija
https://resh.edu.ru/subject/2

WHALIMUPOBAHUE U HOJICPKKA
K CCIIEIOBATEIILCKOM
JACATCIIBHOCTHU JIMLICHUCTOB B

9/

[paMKax peasn3anui UMH
WHIIMBHIYaJIbHBIX 1
TPYNIIOBBIX
HCCIIEI0BAaTEIbCKUX MTPOEKTOB,
YTO JJaCT UM BO3MOXHOCTD
PHOOPECTH HABBIK
CaMOCTOSITEIIBHOTO PEIICHUS
TEOPETUUECKON POOIIEMBI,
HaBbIK TCHCPUPOBAHUA U

o opMIIEHUST COOCTBEHHBIX
Wiei, HABBIK YBaKUTEIHLHOTO
OTHOILCHHUS K Yy)KUM UJICSIM,

0 opMIIEHHBIM B paboTax




PYTUX UCCIEAOBaTENCH,
HaBBIK ITyOJIMYHOTO
BBICTYTUICHUS TIEpe

Ay IUTOPUEH,
ApPTYMEHTUPOBAHUS U
OTCTaUBAaHUS CBOEH TOUKHU
BpeHUs.

2.3 |Bopna. PactBopsl Ilonstue | 12 |1/1 https://www.yaklass.ru/p/hi|Y cTaHOBIIEHHE JOBEPUTENBHBIX
00 OCHOBAHUSIX mija OTHOLIEHUI MEXY YUUTEIEM
1 €T0 YUCHUKAMH,
CIIOCOOCTBYFOIIINX
MO3UTHBHOMY BOCTIPHSATHIO
YYaIluMHACS TPeOOBaHUN U
MpPOCKO yYHTENs], IPUBIICUCHUIO|
X BHUMaHUS K 00CYKIaeMOit
Ha ypoke HH(OopMaIuy,
AKTHUBU3allUU UX
[M03HABATEJIbHON JEATENbHOCTU
2.4 |OCHOBHBIE KJIacChI 14 |1/1 https://www.yaklass.ru/p/hi|[Ipusiedctue BHUMAaHHS]
HEOPraHUYECKUX mija yJamuxcss K IEHHOCTHOMY|
COCTMHCHUI ACIIEKTY M3y4aeMbIX Ha ypoKax
IMBJICHHH, opranusanus HX|
paboTel Cc TOMy4aemMod Ha|
[VPOKE COLMAJIbHO 3HAYUMOMU
mHpOpManuen -
MHUIIMAPOBAHHE ee
O0OCYKIEHHs,  BBICKA3bIBAHHS
ydalmiuMHUuCss CBOCTO MHEHUA II0|
€€ TOBOAY, BHIPAOOTKH CBOETO
K HEl OTHOLLIEHUS
Paznean 3. 26 2/0
Ilepuoauyeckuii 3aK0OH 1
Ilepuoauyeckas cucrema
XxuMudecknx iementoB 1. U.
MenaeieeBa.
CtpoeHue aTOMOB. XUMHUYeCKast
cBsI3b. OKNCINTEIbHO-
BOCCTAHOBHMTEIbHbIC PeaKIUH
3.1 [[lepmonuueckuii 3aKOH U 14 |1/0 https://www.yaklass.ru/p/hi MHULIMMpOBaHKE U NOAJEPIKKA

[Iepnonnueckas cucrema
XUMHYECKHUX 3JIEMEHTOB
/1. 1. Menneneena.
CtpoeHue atoma

mija
https://resh.edu.ru/subject/2

HCCHGHOBaTeHLCKOﬁ
JACATCIIBHOCTH JIMIICHCTOB B

9/

[paMKax peanu3alid UMH
VHIUBUyaJbHBIX 1
[pYTIOBBIX
MCCIIEI0BATEIbCKHX MPOEKTOB,
YTO JIACT UM BO3MOXHOCTb
proOPECTH HABBIK
CaMOCTOSITEIIBHOTO PELICHUS
TEOPETHYECKOH MPOOIIEMBI,
HAaBBIK TCHEPUPOBAHUS U
odopmMiIeHus1 COOCTBEHHBIX
Wjel, HaBBIK YBKUTEIHHOTO
OTHOIICHUS K 9y)KUM UICSM,

0 OpMIIEHHBIM B paboTax
JIPYTrUX UCCle0BaTeNeH,




HaBbIK HY6JII/I‘IHOFO
BBICTYILJICHUSI TIEPE]T

Ay IUTOPUEH,
APTYMCHTHPOBAHUA U
OTCTAUBAaHUS CBOEH TOUKHU
3peHHsI.

3.2 [XuUMHYECKaA CBI3b. 12 |1/0 https://www.yaklass.ru/p/hi[IpuBieuenne BHUMAaHUs
OKHUCIIUTEIBHO- mija yJaluXxcsli K  HEHHOCTHOMY)
BOCCTAaHOBUTEJIbHBIC https://resh.edu.ru/subject/2ACHEKTY N3yTaCMBbIX Ha ypokax
peaKLII/II/I % IMMBJICHHH, opraHusanus HXx

paboTel Cc momyyaemMol Ha
[YPOKE COLMAIBHO 3HAYUMOM
nH(OpMaITIeH —
MHUOHUUPOBAHUC €€
OGCy)KI[eHI/Iﬂ, BbICKAa3bIBaAHN |
ydallruMHUCs CBOEro MHEHUS I10
€€ TOBOJY, BHIPAOOTKU CBOETO
K HEW OTHOILICHMS
PesepBHOE Bpems 5
OBIIEE KOJIMYECTBO 102 (7/6
YACOB 10 ITPOI'PAMME
TemaTuyeckoe NJIAHUPOBAHHME Y4eOHOI0 npeaMeTa «XUMHA»
9 kaacc (3uaca B Heneno *34 yaca=1024yaca)
No | HaumenoBanue paznenoB | Kon | Komugect O0P/LIOP JleAaTenbHOCTh yUuTeNs
/11 U TEM -BO BO C Y4€TOM IPOrPaMMBI
yac | KOHTpOJIb BOCITUTaHUS
OB HBIX
pabort /
MpaKkTHye
CKHX
pabot
Pasnen 1. BemecTBo n 34 372
XHMUYeCKasi peakius
1.1 [[loBropenue u yrnyonenue | 8 [1/0 https://www.yaklass.ru/p/hi uHUITUMpOBaHUE U TOAJEPIKKA

BHAHWI O BEILIECTBE

mija
https://resh.edu.ru/subject/2

HCCIIEIOBATEILCKOU
esITeJIbHOCTH JINIIEVCTOB B

9/

paMKax peanu3anuu IMA
VHIMBHyaJIbHBIX U
TPYIITOBBIX
MCCIIeIOBATENLCKUX MTPOEKTOB,
YTO TaCT UM BO3MOYKHOCTD
MproOpecTr HaBBIK
CaMOCTOSITEITHOTO PEIICHHUS
TEOPETUYECKOI MPOOIEMBI,
HaBBIK TCHEPUPOBAHUS U
o(opmieHHs: COOCTBEHHBIX
W7eH, HABBIK YBAXUTEIHHOTO
OTHOILLIECHMS K UY)KUM UJESM,
o(opMIIEHHBIM B paboTax

IPYTUX HMCClIeJOBaTENeH,




HaBBIK MMyOJIMYHOTO
BBICTYIUICHHS TIepe]T
ayAUTOpUEH,
ApPTryMEHTUPOBAHUS
OTCTauBaHUs CBOCH TOUKHU
3pEHMSL.

1.2 |OcHOBHEIE

s XUMHYCCKHUX peaKuHﬁ

BAaKOHOMCPHOCTH MMPOTCKAH

14

1/1

https://www.yaklass.ru/p/hi

mija
https://resh.edu.ru/subject/2

'Y cTaHOBNIEHNE JOBEPUTEIBHBIX
OTHOLICHUIN MEXIy yUUTEIEM U
€ro yu4eHUKaMH,

9/

CIIOCOOCTBYIOIIUX MTO3UTHBHOMY
BOCTIPHUSITHIO YYAIIMMUCS
TpeOOBaHM U IPOCHO yIUTENs,
MPUBJICYCHUIO UX BHUMAHUS K
00CyXI1aeMOH Ha ypoke
WHPOPMAIIUH, aKTHBH3AIUH UX
[M03HABATEILHOM JESITEILHOCTH

1.3 [DnekrponuTtnyueckas

peaKIuu B pacTBOPax

imucconuanmsa. XuMUYEeCKHe

1/1

https://www.yaklass.ru/p/hi

mija
https://resh.edu.ru/subject/2

[TpuBnedenue BHUMAaHUS]
yJamuxcsi K LIEHHOCTHOMY]
ACIIEKTY H3y4aeMbIX Ha YPOKax|

9/

SIBIICHUI, OpraHu3anus ux paboThl
C  IOJy4YaeMOM  Ha  YPOKE
COLIMAIBHO 3HAYUMOMH
mHpOpMayel — WHUIUUPOBAHUE
e OOCYXJICHUS, BBICKA3bIBAHUS
[yJaIIMMUCSI CBOETO MHEHUS TI0 ee
MOBOY, BRIPAOOTKH CBOETO K HEl]
OTHOILLICHU A

Pa3zgen 2. HemeTaaasl M X
coeIMHEeHU

4/3

2.1 (OO6mas xapakTepucTuka
XUMHUYECKHX 3JIEMEHTOB
VIIA-rpynnsl. ['anorenst

1/1

https://www.yaklass.ru/p/hi
mija

WHUIIMMPOBAHUE U TTOICPKKA
MCCIIEA0BATEIbCKOU

e TeIbHOCTH JIULIEHCTOB B
paMKax pealn3aluuu UMU
WHIMBUIYIBHBIX U
CPYIIIOBBIX
MCCIIEI0BATENbCKUX IIPOEKTOB,
YTO JACT UM BO3MOYKHOCTh
MpHOOpECTH HaBBIK
CaMOCTOSITEJIEHOTO PEIICHHUS
TEOPETUUECKON IPOOIIEMBI,
HaBbIK T€HEPUPOBAHUS U

o opMITeHHST COOCTBEHHBIX
WJIei, HABbIK YBAXKUTEIBHOTO
OTHOIIEHUS K UY)KHM HJICSIM,
0(QOpMIICHHBIM B paboTax
TIPYTUX UCCIIEIOBATEIIEH,
HaBBIK TyOJIMYHOTO
BBICTYIUICHUS TIEpel
ayIUTOPHUEN,
ApPTyMEHTHPOBAHUS U
OTCTaNBaHUsI CBOEH TOUKH
3peHusl.

2.2 |OOuiast XxapaKTepUCTHKA

I\

1/0

https://www.yaklass.ru/p/hi

HpI/IBJ'IeT-IeHI/Ie BHUMAaHNA




XMMHUYECKHX 3JIEMEHTOB
VIA-rpynmnsl. Cepa u €
COEIMHEHUs

mija
https://resh.edu.ru/subject/2

yJaIIUXCS K LIEHHOCTHOMY|
ACTIEKTYy HM3y4aeMBIX Ha YpOKax

9/

SIBJICHMIA, OPraHM3aIUs UX PabOTHI
C mojy4yaeMo  Ha  ypOKe
COITIATHLHO 3HAYMMOM
nHDOpMAaITNEll — MHUIMHPOBAHHUE
e OOCYXJICHUS, BBICKA3bIBAHUS
[y4alIUMUCSI CBOETO MHEHHUSA TIO €¢
MOBOY, BEIPAOOTKHM CBOETO K HEll]
OTHOIIICHUS

2.3

OO0mmast xapaKTepUCTHKA
XUMHYECKHUX IJIEMEHTOB
VA-rpynmsl. Azot, pochop
U MX COCTUHEHUS

1/1

https://www.yaklass.ru/p/hi

mija
https://resh.edu.ru/subject/2

WHUIMAPOBAHUE U TIOJJICPIKKA
HCCIIE0OBATEIbCKOU
eSITEJILHOCTHU JIULIEUCTOB B

9/

paMKax peanu3anuu UMU
VHIUBUAYAIbHBIX U
PYIIOBBIX
MCCIIeIOBATEeNIbCKUX MTPOEKTOB,
YTO TaCT UM BO3MOYKHOCTb
MpHOOPECTH HaBBIK
CaMOCTOSITEITEHOTO PELICHHUS
TEOPETUUECKON TPOOIIEMBI,
HABBIK TCHEPUPOBAHUS U
oopMIIEHHST COOCTBEHHBIX
WICH, HABBIK YBAKUTEIBHOTO
OTHOIICHUS K Yy>KUM UJESIM,
0QOPMIICHHBIM B paboTax
NPYTUX UCCIeA0BaTENCH,
HaBBIK ITyOJIMYHOTO
BBICTYIUICHUS TIepe]l
ayJIUTOPHUEN,
ApryMEHTUPOBAHUS U
OTCTaMBaHUA CBOECH TOUKHU
3pEeHMsL.

24

O61mas XapaKTepUCTHKA
XUMHYECKHUX DIIEMEHTOB|
IVA-rpynmnel.  Yriepon w
KPEMHHUI U UX COEIAMHEHUS.
bop

1/1

https://www.yaklass.ru/p/hi
mija

Y cTaHOBIICHHE TOBEPUTEIBHBIX
OTHOIICHUH MEX]y yUUTENEeM
ero yueHHKaMH,
CIIOCOOCTBYIOIIMX ITO3UTHBHOMY
BOCITPHUSTHIO YUAIIUMHUCS
TpeOOBaHMI U MPOCHO YUHUTEIS,
MPUBJICYCHHUIO NX BHUMaHHS K
00Cy’K1aeMoii Ha ypoke
MHQOPMAIIH, aKTHBU3AIIUH UX
[103HABATEJIPHOM AESITEIbHOCTH

Pa3nen

3.Metajibl M HX

COCIMHCHUSA

172

3.1

OO01Me CBOMCTBA METAIJIOB

0/0

https://www.yaklass.ru/p/hi

mija
https://resh.edu.ru/subject/2

9/

32

Ba)xHelnme MeTaiibl U UX
COCTUHEHUS

172

MHALIMUPOBAHUE U IOAJACPIKKA

https://www.yaklass.ru/p/himi

ja
https://resh.edu.ru/subject/29/

MCCIIeI0BATEILCKOM
NesITSIILHOCTU JIULICUCTOB B
aMKax pealn3allid UMHU




WHIMBUIYATGHBIX U TPYIIIIOBBIX
MCCIIEIOBATEIBCKUX ITPOEKTOB,
YTO AACT UM BO3MOXXHOCTh
proOpecTH HABBIK
CaMOCTOSITETTFHOTO PEIICHHS
TEOPETHUECKON TIPOOIEMEI,
HaBBIK TCHEPUPOBAHUS U

o opmIteHUs] COOCTBEHHBIX HJICH,
HaBbIK YBXUTEIFHOTO
OTHOIIICHUS K UY)KUM UJCIM,
0(OPMIICHHBIM B PabOTax JPYTrux
FCcIIeqOBaTeIICH, HaBBIK
MyOJIMYHOTO BBICTYIUICHHUS TIEpe]]
Ay TUTOPUCH, apTyMEHTUPOBAHUS
Y OTCTAaWBaHUs CBOEH TOUKH
3peHusl.

YACOB 11O TIPOT'PAMME

Pazmen 4. Xumus n 5
OKpY:Kalas cpeaa
4.1 BemecrBa u marepuansl B[ 5 [0/0 https://www.yaklass.ru/p/hi ipuBnedeHne BHUMaHHS
PKU3HN 4YesioBeka. OCHOBEI mija YYaIIuxcs K HEHHOCTHOMY
PKOJIOTMYECKON https://resh.edu.ru/subject/2ACHCKTY U3y1aCMBIX Ha ypOKax
FpaMOTHOCTI/I % MBJICHUH, OpraHu3anus ux
paboTHI ¢ TOJTy4aeMOM Ha yPOKe
COILIMAJIbLHO 3HAYMMOU
nH(pOopMaIueil — THUIMUPOBaHHE
ee 00CYXICHUS, BHICKAa3bIBAHUS
yqaluMucCa CBOCIro MHEHUA 110 €€
[TOBOJTY, BEIPAOOTKH CBOETO K HEl
OTHOLLICHUS
Pasznen 5. O0001menne 3HAHUH 5 [1/0
5.1 [[loBropenue u oOGobOmenue, 5 |1/0 https://www.yaklass.ru/p/hi moOy>keHre TUIencToB
3HAHUM OCHOBHBIX Pa3JielioB mija coOJII0aTh Ha YPOKE
KypcoB 8—9 KiaccoB https://resh.edu.ru/subject/2(00MENPHHATHIE HOPMbI
0/ [OBEJICHUS, TPaBUJIa OOIIEHHS CO
i cTapMu (YIUTEISIMH) U
CBEPCTHUKAMH (IIKOJIbHUKAMH),
[IPUHIIMIIBI Y4SOHOM TUCITUILTUHBI
1 CaMOOpraHun3anuunu
PesepBHOE Bpemst S
OBIIEE KOJIMYECTBO, 102 9/9
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