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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIETr0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Na€T MOPECTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUH, ONPEAENSIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYaroluxcsi, ONpeaeNseT BO3MOXHOCTH IpeaMeTa i
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BHUJIOB y4eOHO-ITO3HABATEIILHOM JCATECIBHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HSBOJIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JIJIT  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KakK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON rpaMOTHOCTU 00YYarOLUXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeameTa, KOTOpbIM  sBISETCS  IEeAaroruuecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX alluid MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOrO MpenMeTra COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Ipy M3ydeHun XMMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa30BaHUsS BAKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHSM >KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPY’KaoIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

—pa3BUTHE MOTHBALMU K OOYUYEHHIO, CIHOCOOHOCTEH K CAaMOKOHTPOJIIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JJIsi HU3YYEHUS] XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJIOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U CoXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOcCHTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBast ol XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4YEHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHME MOJEIel MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuabl. IIpumenenue kucinopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpoZi€ U B KU3HU 4YesioBeKa. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujioB. dusnyueckue M XUMHUUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHHUIM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHus TOpeHus (moXkapa), O3HaKOMJIeHHe C oOpa3llaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOCHHOCTEH paCTBOPEHHSI BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BAaHUE BUJIEOMATEPHUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aM(pOTEPHBIE OKCHUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmnbl. DHU3WYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpUOAa U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 110 ero noyuoxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTHA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl OkuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JIJISI OT/IEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMMUYECKOW CBSI3U. THIBI KPUCTAINTMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. llonstue o xkaranuse. [lonsiTe 0 XUMHUUYECKOM paBHOBECUU. PaAKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEaKIMi C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKITUH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, HCCIECIOBAHUE BJIEKTPOIPOBOJIHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocangka, BBIICICHHE Ta3a, oO0pa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJuibl 1 X COeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKue cBorcTBa. OKCHABI CEpPhl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs peaKlMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPYKaloel Cpelibl COSTUHEHUSIMUA a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pPACIPOCTpaHEHHE B TNPUPOJE, (PU3UUECKHME U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIUMaTa, IapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
IPOAYKTHl WX MepepaloTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KMUpaX, OelKax, yrieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpemHUsT B mpupoze. OOmme mnpenactaBieHus o0
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xkarore (QU3NUeCKHe M XUMHUYECKHE CBOWCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUATIOB), HAaOIIOIEHNE Tpoliecca OOYyIIMBaHUs caxapa Ioj JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOMcTBaMM a3oTa, (ochopa W MX CcoeIUHEHUH (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKaHMUsl, B3aMMOJICICTBUE KOHLICHTPUPOBAHHOW A30THOU KUCIIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, MoilydeHue, coOupaHue, paclio3HaBaHUE U U3Yy4YEeHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbI ¥ UX COEINHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOEHHE METAJUIOB. MeTtayundeckas CBsA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTyH, AIOPATIOMUHUH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre ¥ XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKcuabl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HaXOXIACHUE B Ipupoje. PU3UYECKUE H
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCHIbI, THAPOKCHIBI M con xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KaJIbLHs, aIIOMUHUS, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBasi momotis npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBBl METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pPACTBOPUMOCTH, KPUCTAJUTMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPAaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU M HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT IMpolleccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacCIIMpPEHUE ONbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2)rpamaaHCcKOro BOCIIMTAHUA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOINIM B TIpPOIleCC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3)LEeHHOCTH HAYYHOI'0 MO3HAHUSA!

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKOM KYIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPAKTUUYECKOMY U3yUEHHUIO MPOQECCuil U Tpyia pa3InyHOTO Po/Jia,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6)3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K NPUPOJAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTHUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOU  MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCHEpUMEHTa (J1ab0paTOpHOro OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENENATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEWCTBUM NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCJIOBUH 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue JUisi TpeAMEeTHOW obmacth «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KAaTMOH, aHUOH, PACTBOP, MAaccoBasi JOJis BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», Manesie u
OOJNbIIME TEPHOJBI, COOTHOCHTh OOO3HAYEHUS, KOTOPHIC HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJB30BAaHUS  XUMHUYECKOM  MOCYIOH W
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIC pe3yJbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEILHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakUuuu, MPEeAeiabHO JOMyCTUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsg, METAUIMUecKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKUCHIBAaTh U XapaKTepHU30BAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX IEPUOJIOB U TJIaBHBIX MOATPYNN C YUYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPAaBHEHUSI BJIEKTPOIUTHYECKOW JUCCOLMAIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHCca ITUX PeaKluii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 1o (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH [0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).
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Ne
1/

HaunmenoBanuepa
3/IEIIOBUTEM
yueOHOronpeamera

KomnnuectBou
acoB

ConepxaHneo0ydeHUsI

OCHOBHBIEBUIBIICITEILHOCTHOO YA
FOIUXCS

Paszgeal.llepBoHavyaibHbIeXUMHYECKHETIOHSATHS

11

XUMUS —
Ba)XHas1001aCTh
€CTECTBO3HAHUSIN

IIPAaKTUYECKONE
ATEIIbHOCTUYEIIO
BEKa

5

[Ipenmer xumuu. Pons xumun B
JKU3HUYETIOBEKA. X UMUSI BCUCTEMEHAYK.
TenansemectBa. PU3HUECKHUECBOIICTBA

BEIIIECTB. ArperatHoe

cocrosiHuenelnecTs. [IoHITHEOMETOIaXTO3HAH
USBXUMUU. Y CTBICBEIICCTBAUCMECH.
CriocoObIpa3ieIeHIsICMECeH.

Xumuueckuitakcnepumenm:
Jlemoncmpayuu:
3HaKOMCTBOCXUMHUYECKOUTIOCYI0M,
CIipaBUIaMUPaOOTHIBIA00pATOPUNH

pUeMaMHOOpaIeHUACTA00paTOPHBIMOOOPY T
OBaHUEM.

du3nuecKuecBONCTBA0OPA3IIOB
HEOPraHWYECKUXBEIECTB—METAJIIIOB

MHEMETaIJIOB.
Crioco0bl pazaeneHust
cMmecel(pupTpoBaHue,

BBITAPUBAHUC, JUCTUIIISINN A, XPOMATO

rpadus).

PackpbIBaTbCMBICTN3YYaEMBIXITOHSITHH.
PackpbIBaTbpOIbXUMUUBIPUPOICHKAZHAYE
JI0OBEKA,CECBA3bCAPYTUMHU

HayKaMHU.
PaSHI/I‘IaTL‘II/ICTHeBeH_IeCTBaI/ICMeCI/I;

OJIHOPOJIHBIE M HEOTHOPOIHBIC
cMmecu.PaznmuatepusznueckuenXx uMHIEeCKIE

SIBJICHUS.

CJICIIOB ATbAJITOPUTMAMUCITIOJIB30BAHUAIKCIICD
UMCHTAJIBHBIXMCTOJ0B—
Ha6J'II-O,I[eHI/I$II/IBKCHCpI/IMeHTa.

Haburonate u onuceiBaTh 0ObEKTHITPU
MPOBEICHUU JEMOHCTPALIHI
M1a00PaTOPHBIXONBITOBION3Y4YEHHUIO
(U3NYECKUXCBOWCTBBEILECTB,CIIOCOO0B

paszaeneHus
cMeceiiBenecTB. [ [pOBOAUTEXUMUYECKUIIKC
MIEPUMEHTIIPH pa3JIeIeHuH cMeceil (Ha
MIPUMEPEOUYNCTKUIIOBAPEHHOU COJIM )BXOJIE




Jlabopamopuwsieonvimoi: I3yuenue n
ONKCaHue
(bu3NYECKUXCBOMCTBOOPA3IIOBHEOPTaHUY
€CKUXBEIIECTB.
NzyuenuecrnocoboBpazieneHuscMecen(CromMmo
IIbI0 MarHUTA).

Ipakxmuueckuepabomul:

Nel .ITpaBunapaboTbeiBIab0paTOPUUUIIPUEMBI
oOparieHus ¢ JIabopaTOPHBIMOOOPYIOBAHHUEM.
No2.Paznenenuecmeceii(HampuMepeoUYnCTKH
MOBapEHHOMCOIH)

MPaKTUYECKOUPAOOTHIN? .

CrnenoBaTh IpaBUIaM I0JIb30BaHUAXUMHUECKOMN
MOCYI0# 1 1ab0paTOpHEIMOOOPYIOBAaHHUEM, A
TaKkKe
MpaBUIAMOOpAIEHUSICXUMHUECKUMHUBEILIECTBAM
HMBCOOTBETCTBUHUCUHCTPYKLIUEN
IPUBBINOIHEHUUIIPAKTHYECKOWPaOOoT

bINe 1.
BricTpanBaTbpa3BEpHYTHIENNCHbMEHHBIENYCTHBI
€0TBETHICOIIOPOH

Ha MHPOpMAIHIO U3 y4eOHHMKA UCIIPAaBOYHBIX
MaTepuaios,
I'PaMOTHOUCIIOJIb30BAaTbU3YYCHHBINIIOHATUIH
bl

anmapaTKypcaxuMuu

1.2.

BemectBa
UXUMHUYCCKHUEC
peakuumn

15

ATOMBI U MOJIEKYJIBI.
XumudeckuedieMeHThl. CHMBOJIBI
XUMHUYECKUXIIEMEHTOB. [IpocThie n
CIIO’KHBIEBEIeCTBA. ATOMHO-
MOJIEKYJIIPHOCYUYEHHUE.
Xumnyeckasihopmyna. BaneHTHOCThaTOMOB
XUMHYSCKUXIIEMEHTOB.
3akoHIOCTOSHCTBacocTaBaBemecTB. OTHOCH
TeIbHAsaTOMHAs Macca.

OTHOCHUTENBHASA MOJIEKYJISIpHAS
Macca.MaccoBasIoIIXUMHIIECKOTOIEMEHTAB
COCIUHECHMU.

OnpenensTs NpU3HAKH
XUMHAYECKUXPEAKIINH, YCIOBHSI UX
npoTekaHus.OObSACHATH CYLITHOCTb
(dbuznyecKkux
UXUMHUYECKUXIBIEHUICTOUKU3PEHUSIATOMH
0-MOJIEKYJISIPHOTOY4EHUSI.
KnaccudummpoBaTbXuMHUECKUEPEAKI]
uu (110 YUCITy ¥ COCTaBYypearupyronix
1 00pa3yOIUXCABEIIECTB).

CoctaBiiats hopMyIbl
OMHAPHBIXBEIIECTBIOBAJICHTHOCTUHOIIPEIEIIS
THBAICHTHOCTHITIO(OPMYJIaM BEIIECTB.




KomnuectBoBemecrBa.Monbs.MosnsipHasimacca.
B3anMocCBs3b KOIMYECTBA, MaCChIM YHCIIa
CTPYKTYPHBIX €IMHUII BeliecTBa.Pacu€Tsl mo
bopMyiaM XUMHYECKUXCOCTUHCHHIA.
duzngeckue u XHUMUYECKHE
SBICHUS. XUMHUUYECKasgs peaknusa U e€
MPU3HAKU.3aKOHCOXPAaHEHUSIMACCHIBEIIIECTB

XHUMHUYECKUEYpaBHEHUSI.

Kiaccudukanmst XuMuaeckux
peakiuii(coeIMHEHN S, Pa3I0KEeHH,3aMeEHU
s1,00MeHa).

Xumuueckuitakcnepumenm:

Jlemoncmpayuu:

duzndeckue CBOMCTBA
00pa3IoOBHEOPTaHUYECKUXBEIECTB—
METaJJIOBHHEMETAJIIOB.

O6pa3ibt BCIISCTB KOJIMYECTBOM 1
Moutb. Du3nyeckuesBieHuU(TUIaBIICHHEBOCKA, Ta
STHHEJIbJ1a,pacTUpaHrecaxapa

B CTYIKE, KUTICHUE U

KOH/ICHCAITUSIBOJIBI ).
XUMHYECKUESABIECHUS(TOPEHUECBEUH, TPOKAT
WBaHWE MeIHOMI
MTPOBOJIOKH,B3aUMOICHCTBUECOIBINIIN MeTa
CCOJITHOMKHUCIIOTOM ).
Hab6mronennenpu3HakoBIpOTeKaHUS

PaccraBmstbkodh puIteHTHI
BypaBHEHHSIXXUMUYeCKUXpeakuuii. Habro
JIaTh U OMKCHIBATh OOBEKTHINPU

MPOBEICHUU JEMOHCTPALIHI
MI1a00PaTOPHBIXOIBITOB.

[IpoBOUTH BBIYUCIICHUS 110
(hopMyJIaMXUMUYECKIX COCTMHEHUHNYpaBHEHU
SIMXUMHYECKUXPEAKITUH.
[IpumeHAThECTECTBEHHO-

HAyYHBIEMETO/IbI TTO3HAHUS (B TOM
YHUCIICHAOITI0ICHUE,MOICIIUPOBAHHE,
3KCIEPUMEHTHOCHOBHbBICOIIEPALIMMMBICITH
TeJIbHOM

NEeSATeIIbHOCTH(CPaBHEHHE, KIIACCU(DUKATIHSI

)
BricTpanBaTbpa3BEPHYTHIENINCHMEHHBIENYCTHBI
€0TBETHICOIIOPOI

Ha HHPOPMAIHIO U3 y4eOHHMKA UCTIPABOYHBIX
MaTepuasos,
rPaMOTHOMCIIOIb30BaTbU3YYCHHBINTTOHATUITH
pliianmnapar KypcaxuMuu




XUMUYECKUXPEaKInii(pasiokeHruecaxapa
,B3aMMO/ICHCTBUECEPHON
KHUCJIOTBICXJIOPUIOMOApUs, T0TyYEeHUEH
pasJIoKEeHUE TUAPOKCUIA METU
(IT)mpunarpeBanuu, B3auMoIeliCTBHE
xenesac pactBopomconumenu(1l).OnbITel,
WJUTIOCTPUPYIOLIUE

3aKOHCOXPaHEHUSMACCHI.
Jlabopamopuwvieonvimoi:
Coznanuemoieneimonexym(map
OCTEP>KHEBBIX).

Onucanne PuU3nIeCKux
CBOMCTBOOPA3IIOBHEOPTaHUYECKUXBEIIECTB—
METaJUIOBHHEMETAIIOB.

Hab6nronenue ¢pusznveckux (IiaBieHUEBOCKA,
TassHHE JIbJIa) U

XUMHUYECKUX (TOPEHUECBEYH, IPOKATMBAHUEME
JTHOMIPOBOJIOKH) SIBIICHUH.
Habmrotennenonrucanuenpu3HaKoBIPOTEK
aHUS XUMAYECKUX PEaKIUUPA3HBIXTUIIOB.
Buiuucnenus:

OTHOCHUTEIIbHOU MOJIEKYJISIPHOW MacChIBEIIECTB,
MOJISIPHOM
MacChl,MaCChIBEISCTB,MACCHINKOINYECTBABEIIE
CTBa;MaCCOBONIOIUX MMUYECKOr03JICMEHTA

moOpMyJIECOCTUHECHHUS;




10 YpaBHCHHAM XUMHYCCKUX
peaKL[I/IﬁIKOJII/I‘ICCTBa,MaCCbIBeH.[eCTBa

MOU3BECTHOMYKOJIMYECTBY,MACCE
peareHTOBIIN MPOAYKTOBPEAKIIUU

Uroronopaszneny

20

Pa3nen2.BaxueiimmenpeacTaBuTeIMHEOPraHUYeCKMXBEIECTB

2.1

Bosznyx.Kucnopos.
ITonsatrneo60
KCHUIAX

6

Bosnyx—
cmecbraszoB.CocraBBozayxa.Kuciaopon —
AIIEMEHT M MPOCTOEBEIIECTRO.
Haxoxnenuekuciopona

B IIpupoze, GU3NIECKue 1
XUMHUYECKHECBOMCTBA (PEaKIUu TOPEHUS).
Oxcuppl.[Ipumenenue kuciaoposa.
CrocoOBINOTyYEeHUAKUCIOPO1aBIa00paTOPUH
UIMPOMBIIIEHHOCTH. KpyroBopot
KHcaopoiaBnpupoae. O30H—aIoTpoIHas
MoauUKaIUS

kucioposa. TermoBoidPpPpekTXxuMuIecKonpeaKi
WU, TePMOXUMUYECKHEYyPaBHEHHUS, IK30-
MDHJIOTePMHUYECKHEepEeaKIiy. T OTUTMBO: yroib U
MeTaH. 3arpsi3HeHne BO31yXa,yCUIeHne
MAPHUKOBOTO

s dexTa,pa3pyneHIe030HOBOTOCIIOS.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
KadecTBeHHOEOIIpE1eIeHuECOAECPIKAHUSKUCIIOP
0J/1aBBO3]lyXe€
[Tonyuenue,cobupanue,pacro3HaBaHye

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKYAJIS
cocTaBJyieHUs! popMyIl
BEILIECTB,MOJIEKYJIAPHBIXYPaBHEHUX UMHUUECKU
XpeaKLUui Cy4aCTUEMKHUCIOPOAA.
XapakTepu30BaTh(OMUCHIBATH))COCTABBO31YX
a, (hu3nyecKre 1 XUMUIECKUECBONCTBA
KHCJIOPO/JIa, CTIOCOOBI

€TOTIOTYYeHUS, IPUMEHEHUEN3HAYCHHUEBIIPU
OJIEH KU3HUYEIIOBEKA.
CpaBHMBaThpEaKLIUUTOPEHUSTUMETIE
HHOTOOKHMCIICHUSI.
OOBACHATHCYITHOCTHIKOJIOTHUECKUXITPOOIIE
M, CBSI3aHHBIX C 3arpsi3HCHHEMBO3/1yXa.
CnenoBath npaBuiiaM 0€3011acHOMPadOTHI B
naboparopuu
MPUHCIIOIH30BAHUUXUMUIECKONTIOCYIBIN000
PYIOBaHUs, a TAKKE
MpaBHIAMOOpAIEHUSICTOPIOYHMMHUBEIIIECTBAM
u.

[TmraHnpOBaTHHOCYIIECTBISATEHA
MPAKTUKEXUMHYECKUEIKCIIEPUMEHTHI,




Y U3y4eHUE CBOWCTB

kucnopoia. HabmoieHneB3anMo 1eic TBUSIBEII]
€CTBCKUCIOPOIOMUYCIIOBUS
BO3HUKHOBEHUSHUITPEKPALICHUSATOPSHUSI(TT0Kapa
).

Jlabopamopusiiionvim:
O3HakoMIIEHHECOOPa3IIaMUOKCHUIOBHOITMCAHU
€UXCBOICTB.

Ipaxmuueckaapaboma:
Ne3.ITonydyenuencobupanue
KHCJI0pPO/1a,U3y4E€HUEET OCBOICTB.
Boruucnenus:

MOJIEKYJISIPHOM Macchl KUCIOpOa
MO030HAHA0CHOBAHUUATOMHONMACCHIXUMUY
€CKOT03JIEMEHTA;
KOJIMYECTBA,MaCChIBEIIECTBA
MOYpPaBHEHUSIMXUMHUYECKUXPEAKIIUN

IIPOBOIUTHHAOIIIOICHUS, AETaThBBIBOIBIIIOPE3YJI
bTAaTaMAIKCIIEPUMEHTA
IPUITPOBEAECHUNIA00PATOPHBIXOIIBITOBUIIPAKTH
YECKOMpabOoTHI.
BbIunciaThKONINYeCTBOBEIIECTBA,00BEM
ra3anogpopmyiam.
Y4acTBOBaTHBCOBMECTHOWPAOOTEBIPYIIIT

e.
BricTpanBatbpa3BEpHYTHIENNCHMEHHBIENYCTHBI
€0TBETHICOIIOPOH

Ha HH(pOPMAIMIO U3 YUeOHUKA UCTIPABOYHBIX
MaTepUaoB,
I'PaMOTHOUCIIOJIb30BAaTbU3YYCHHBINIIOHATUIH
plifanmnapaT KypcaxuMuu

2.2

Bonopon.
[TonsTHEOKHCIOTaXHC
OJISIX

Bonopon—
aneMeHTUnpocroeBeniecTBo. Haxoxaen
MEeBOJ0pOAa

BIIPUPOE, PU3NUIECKHENX UMUIECKIECBOKCTB
a,
MpUMEHEeHne,criocoObImonydeHus. Kucmorein
COJIH.

Monsipabiiio6bEMIra3oB. Pacuérrimoxum
WYECKUMYPaBHECHHSIM.
Xumuueckuniakcnepumenm:
Jlemoncmpayuu:

[Tony4yenue,cobupanuen

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHITN
IIPUMEHSATD 3TU MMOHATUSA IIPU
ONMCAaHUUCBOMCTBBEIIECTBY UXITPEBPAILICHU.
XapakTepu3oBaTh
(omuChIBaTh ) (PU3NIECKHEUXUMUIECKHECBO
HWCTBABOIOPO/IA, CIIOCOOBI €T0
MOJTy4YEeHUS,IPUMEHEHHUE.
CobupaTsnpuOOpUISIIOTYICHUSIBOJOPO

za.

Hcnonb30BaTbXMMHUYECKYHOCUMBOJIUKY




pacro3HaBaHUEBOI0PO/IA.
B3anmopeiictBueBogopoaacokcugommenu( 11

).

Jlabopamopuwiiionvim:
B3anmoaeiicTBUEKUCIIOTCMETAIIAMH.
Ilpakmuueckasapaboma:.

Ne4 TTonydennencoOupaHeBO0POIa, U3YICHHE
E€rOCBOMCTB.

Buviyucnenus:
00BEMa,KOJIMYECTBABEIECTBAra3alo ero
U3BECTHOMY

KOJIMYECTBYBEIICCTBANINOOBEMY;

00BEMOB ra3oB 110 YPaBHEHUIO
PEaKIMMHA0CHOBE3aKOHA00bEMHBIXOTHOIIICHU
ra3oB

JUISL cOCTaBJIeHUsT (hOpMYyIT
BEILECTB,MOJIEKYJISIPHBIXYPaBHEHUMXUMUYECKHU
XpeakUui Cy4acTHEMBOIOPOIA.
BrIunciasaTeMONISIpHYIOMACCYBEILECTB; KOINYE
CTBO BEIIECTBA, 00bEM Ira3a,MacCyBeIIeCTBa;
[IpoBoauTH pacy€Tsl 11O
YPaBHEHUSIMXUMUYECKUX PEAKLIUA:
KOJIMYECTBA,00bEMa, MACcChl BEIIECTBA 110
U3BECTHOMYKOJIHUYECTBY, 00bEMY, Macce
pEeareHTOBWINIIPOAYKTOBPEAKIINH.
CrnenoBath mpaBuiiaM 06€301acHOMPaOOTHI B
nabopaTopuu
MPUKCIIOIB30BAHUUXUMUYECKONTIOCYABIN000
PYIIOBaHHUsI, & TAKXKE
paBUIaMOOpaLIEHUSICTOPIOYHMHUBEIIECTBAM
UBOBITY.

[InannpoBaTen
OCYILECTBIIATEHAIPAKTUKEXUMUUECKUEIKCIIE
PUMEHTHI,

IPOBOIUTHHAOIIOICHUS, AETaThBBIBOIBIIIOPE3YIT
bTaTaMAKCIIEPUMEHTA.
Y4acTBOBaTHBCOBMECTHOMpPAOOTE

BrpYyIINE

2.3

Bopa.PactBopsl.
Ilonsarue
000CHOBaHUAX

Pu3n4YeCKUECBOKNCTBABOIbl. BotakakpacTBop
UTENL. XUMUYECKUE CBOMCTBABOIbI.
OcHoBaHus.

PackpbIBaTh CMBICI U3Y4aeMBbIX
MOHATHHUIIPUMEHATHITUTTOHATHSIIPUOTICAHUNC
BOMCTBBEIIECTBU UXIPEBPAIICHUMN.
XapakTepru3oBaThb(hU3NICCKUEH




PactBops1.PosibpacTBOpOBBIPUPOAEUBKUZHIY
enoBeka. KpyroBopoTBoibl

B IIpUpOJie. 3arpsA3HEHHE

MPUPOIHBIXBOI. OXpaHAMOYUCTKAPHUPOIHBIXB
oa.HacheleHHbIE M HEHACBILLIEHHBIEPACTBOPBIL.
PactBopuMoOCTEBEIIECTB
BBOJIe.MaccoBas 10 IABEIIECTBABPACTB

ope.

Xumuueckuitakcnepumenm:
Jlemoncmpayuu.
PactBopeHueBenecTBCpa3IMuHONPACTBO
PUMOCTBIO.
B3auMopeiicTBueBogpICMETAIIIAMU(HATPUE
MUKAJIBIIHEM).

UccnenoBanue pacTBOPOB KUCIOT
UI1ET049eHCIOMOIBIONHANKATOPOB.J1a60
pamopusie onvimvilccnenoBanue
0COOCHHOCTENPACTBOPEHHS BEIIECTB C
Pa3IMYHONPACTBOPUMOCTBIO.
[TpuroToBieHrepacTBOPOB
CONPEENEHHOMMACCOBOMI0IENPACTBO
pEHHOTOBEIIECTRA.

Ilpaxmuueckasapaboma
NoS.IIpuroToBieHnepacTBOpOB

COIPENEIEHHONMACCOBOMI0IENPACTBO
pEHHOTOBEIIECTRA.

XMMHUYECKHECBOICTBABO/IbI,EEPOIBKAKPACTBOPH
TeJIs B IPUPOAHBIX
nporeccax.CocTaBiasTbypaBHEHUS
XUMHUYECKUXPEAKLINHCYIaCTUEMBO/IBI.
OOBACHATH CYLTHOCTb 3KOJIOTHYECKUXIIPOOIIEM,
CBSI3aHHBIX C
3arps3HEHUEMITPUPOTHBIXBOJI,CIIOCOOBIOUNCTKH
BOJIBIOTIIPUMECEH, MEPBITIOOXPAHEBO/
OT3arps3HEHUs.
[1naHupoBaTHHOCYIIECTBIATHHAIIPA
KTUKEXHUMUYECKHE
9KCHEPUMEHTBHI,IPOBOAUTHHAOIIOIEHU, 1EJ1aTh
BBIBOABITIOPE3YIbTaTAM

SKCHEPUMEHTA IIpU
MIPOBEICHUMIIA00PATOPHBIXOMTBITOBUITPAKTHYE
CKOHPaOOTHI.

CnenoBath npaBuiiaM 0€3011acHONPadOTHI B
naboparopuu
IPUUCIIOIb30BAHUUXUMHUUECKOUIIOCYABII000
pyZAOBaHMUSL.
[TpoBOIUTHBBIYMCACHUACTPUMEHEHUEMIIOHATUS
«MaccoBas JIOJIS BEIIECTBA

BPacCTBOpPE».
BricTpanBaThpa3BEPHYTHIETHCEMEHHBICHYCTHBI
€0TBETHICONIOPOH

HanH(pOPMaUION3yIeOHUKAN
CIIPaBOYHBIXMATEPHAIOB,PAMOTHO




Boviuucnenus:

CHCIIOJIb30BAHUCMITIOHATUAKMACCOBAA0IABE

MCII0JIb30BaThbU3YYEHHBIMTOHSTUIHBIAAIIIIapa
T KypcaxuMHuHu

IIIECTBABPACTBOPE»
24 OCHOBHBIEKJIACCHIHEO 11 Knaccudukamms Knaccudumnuponats
pPraHUYEeCKUXCOCTUHE HEOPraHMYECKUXCOCTUHEHHUH. OKCHIBI. M3Yy4aeMBbICBEICCTBAIIOCOCTABYHUCBOMCTB
HUN Kiaccudukanusiokcuao:cosreodpasyromme(o am.

CHOBHBIC,KHUCIOTHBIC,aM()OTEPHBIC)
uHeconeoOpazywmue. Homenknarypa
OKCHIOB. PM3NYeCKNENX UMIYECKNECBOMCTBA
okcuaoB. [Tonmyuenue

okcuntoB.OcHoBanus. KiraccupukanusiocHoBaH!
H:EN0YNUHEPaCTBOPUMBICOCHOBAHUSI.
HomenknarypaocHoBannil. Pusndeckuen
XUMHUYECKHECBONCTBAOCHOBAHU.
[TonydeHneoCHOBaHUM.

Kucnotsr. Knaccudukanus
kucioT.Homenknarypakucinor.@uznueckue
1 XUMHYECKHE CBOMCTBA KHUCIOT.
PanaktusnoctuMmerannoBH.H.bekeroBa.Ilox
YYEHUEKHUCTIOT.

Comu. Homenknatypa

conell. Du3NYeCKueuXUMHUECKHECBOMCTBAC
oneit.Ilonyuenunecosneil.
['eneTHYeCKasCBI3bMEK TYKIIaCCAMHUHEOPTa
HUYCCKUXCOCIMHEHHIA.
Xumuueckuniaxcnepumenm:
Jlemoncmpayuu:

CocTaBasaTbPOpPMYITBIOKCHI0B,KUCIOT,0CHOBAH
Wi,coJIel U Ha3hIBaTh UX
IIOMEKIYHapOJHOMHOMEHKIIATYPE.
[IporHo3upoBaTECBOICTBABEILIECTB

HAOCHOBE
OOIIMXXUMUYECKUXCBONCTBU3YUEHHBIXKIIACCO
B/TPYIIIBEIIECTB,

KKOTOPBIMOHHUOTHOCSITCSI.
CocTaBnITbMONEKYISIpHbIEYpaBHEHUSPEAKIIU
W, AJUTFOCTPUPYIOLUXXUMUYECKUE CBOMCTBA U
CIOCOOBITIONYYEHUS BEIIECTBU3YyUYEHHBIX
KJIACCOB/TPYIII,aTaKKEeTOATBEPHKAAOILL

ux

TFE€HETHUYECKYIOB3aUMOCBA3bMEXK TYHUM

.

[Ipon3BOINTHBBIUNCICHUS
[IOYpPaBHEHUAMXUMHUUYECKUXPEAKIIUH.
[InannpoBaThHOCYLLIECTBIATHHAIIPA
KTUKEXHMUYECKUE

9KCIIEPUMEHTHI, IPOBOIUTHHAOIIIOIEHUS, AETIATh
BBIBOJIBITIOPE3YJIbTaTaM
JKCIIEPUMEHTANIPUIIPOBEACHUN
71a00paTOPHBIXONBITOBUIIPAKTUIECKUX




OO0pa3ibIHEOpraHNYECKUX BEIIECTBPA3INY
HBIXKJIACCOB.

ONBITHL WUTIOCTPUPYIOIIUEXUMUYECKHUECBOMCT
Ba KJIACCOB HEOPTraHUYECKHUXBEIIIECTB.
Jlabopamopnvie onvimulOnpeieieHne
PacTBOPOB KUCIIOT
HILET0YEeHCITOMOIILIOMHIUKATOPOB.
N3yueHnneB3auMoaeiCTBUAKUCIOT
CMeTaJJIaMU,peaklMiHEeUTpaIu3alyu.
B3aumoneiicTBuepacTBOpacepHOMKHUCIIO
teicokcumommenu (II).
[Tomy4yeHueHepacTBOPUMBIXOCHOBAHHIA.
BriTecHeHneoqHOrOMETaIaIPyTUMUA3PACTB
0pacoJi.

Ilpakmuueckaspaboma

Ne 6. Pemenne
JKCIIEpUMEHTANIbHbIX3adaunoreMe«Baxkue
WIIAEKIACChIHEOPTaHNYECKUXCOCTMHEHU I
».

Buviyucnenus:

o YpaBHEHUSIM XUMHYECKOH
pPEaKIMu:KOIMYeCTBa BeIIeCcTBa, 00bEMAa,
MAacChIIIO W3BECTHOMY KOJINYECTBY
BEIIECTBa,00bEMY, MaccepeareHTOBUIIH
MPOAYKTOBPEAKIIUU

pabor.
CrnenosatblipaBuiaamMOe30macHoipadoT
BIBJIA0OPATOPUU
IIPUUCIIONIB30BAHUUXUMUYECKOMITOCY 1T
BIMOOOPYIOBAHUS.
BoicTpanBaTbpa3BEpHYTHIENNCHMEHHBIENYCTHBI
€0TBETHICOIIOPOH

Ha MHPOPMAIUIO U3 yUeOHNKA UCIIPABOYHbIX
MaTepuaos,
IPAMOTHOUCIIONIB30BAaTbU3yYEHHBINIIOHATUIH
pIanmnapar KypcaxuMuu

Hroronopaszneny:

30




Paznen3.llepuoanueckniizakonullepunonnyeckasicucreMmaxumuyeckuxyieMenToB/[.U.MenneneeBa.Ctpoenue
aTOMOB. XMMHYECKASACBA3b.OKNCINTETbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

3.1

Ilepuonnueckuiiza
konullepuoauueck
asgCUCTEMaxUMUye
CKUXDJIEMCHTOB
JA.N.Menneneena.Ctp
OocHHEeaToMa

7

[TepBBIEOMBITKUKIIACCH (DPUKATTMUXUMUT
eckux anneMeHToB. [lonaTreo rpynnax
CXOJIHBIX
3JIEMEHTOB(1LEIOYHBICUIIIEIOUHO3EMEIb

HbIE

MeETaJlIbl, TaJOT€Hbl, THEPTHHIE

raspl). 9JI€MEHTbI, KOTOpbIE
oOpa3zyrotampoTepHbIe OKCUABI U
rugpokcuibl. I lepuognueckuitzakon. [ lepuoany
€CKasICUCTEMaXUMUYECKUXIEMEHTOB
H.N.MenneneeBa.KopoTkonepruoaHasuJIMHHO
niepuogHasipopmbil [eproITIECKON CUCTEMBI
xumuueckuxaneMeHnToB .M. Menzaeneesa.
IIepnonbn rpynnsl. PU3M4ECKUNACMBICIT
MOPSIKOBOTOHOMEPA,HOMEPOBIEPHOIAUTPYIIIT
BIDJIEMEHTA.
CrpoennearomoB.CocTaBaTOMHBIX

anep. M3oTomnbl. DeKTPOHBI.
CTpoeHHEeITeKTPOHHBIX000I0UE€KaTOMOBIIEPB
pix20xumudeckuxsneMmenToBl lepuoanaeckoiic
HCTEMBI

.. MenneneeBa. XapakTepUCTUKAXUMAY
€CKOTr02JIEMEHTA

noeronoJyioxenutoBl lepuoanueckoricucreme
. N.Menneneena.
3aKOHOMEPHOCTUHU3MEHEHUAPAANYCA

PaCKpBIBaTBCMBICJIHGpI/IOI[I/I‘-IeCKOI‘O3aKOHa

OnuceIBaTbCTPOCHUETAOIULIBI
«IlepuonnyeckasiCUCTEMAXUMUYECKUXITIEMEH
toBJl.I.MeneneeBay.

MopenupoBatk CTpOCHHE
aTOMa,3HEPreTUYECKUXYPOBHEUHIIOYPOBHEHUII
PUIIOMOIIMPUCYHKOB,JIEKTPOHHBIX
KOH(UTypaluil U 3JIEKTPOHHO-
rpaduyeckuxpopmyi.
[NosicHATB(U3NIECKUHCMBICIT
IOPSIIKOBOTOHOMEPA, HOMEPOBIIEPUOJAUTPYILIT
BI2JIEMEHTA.
XapakTepru30BaTbXMMHUYECKUEITEMEHTHIIIEPBBIX
TPEX MEPUOA0OB, KN,

KAJIbLIMMMUX COEUHEHUSATION0JIOKECHHUIO
Bllepnonnueckorcucreme/l. 1.

Meneneesa.
OOBACHATHOOIME3aKOHOMEPHOCTHB
U3MEHEHUU CBOMCTB

XUMHYECKUXDJIEMEHTOB (M3MEHEHHE
paguycoBaTOMOB,

ANEKTPOOTPHUIATETLHOCTH, BaJICHTHOCTH )

M UXCOeTUHECHUI
BIIpEEIaXMAIBIXIIEPHOJOBUIIIABHBIXTIOATPYIIIT
Cy4E€ETOMCTPOCHUSANX

aTOMOB;




ATOMOB XUMHYECKHUX
3JIEMEHTOB,METANINYECKUXNHEMETAIINYE
CKHXCBOWMCTBIOTPYIINIAM U IEPUOaM.
3nauenue [lepuonnyeckoro 3aKkoHa
ullepnoanueckoCUCTEMBIXUMUYECKUXIJIEME
HTOBJUISI pa3BUTHUS HAYKU U

npaktuku. J[.1. MenzaeneeB — yu€Hblii
UTPAKIAHUH.

Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
B3auMozaeiicTBUEernApOKCHIalIMHKACPacTB
OpamMu KUCJIOTH LIEIOYECH.

MopenupoBaHue CTPOECHUSI MOJIEKYIIPU
MTOMOIIIA PUCYHKOB,
MO/JIEIeH,371eKTPOHHBIXUCTPYKTYPHBIX HOpMY
n.Tabnmuua «[lepuonnueckas
CHUCTEMaxXUMUYECKUXIJIEMEHTOB
J.1.MenneneeBay.

Jlabopamopnwvieonvimoi

O3HakoMieHHECcOOpa3aMIMETANIOBUHEMETAIT
JIOB

Y4acTBOBaTHBCOBMECTHOWPaOOTEBIIAPEH
JUTPYIIIE.
BricTpanBaTbpa3BEpHYTHIENNCHMEHHBIENYCTHBI
€0TBETBHICONIOPOH
HauH(OpMaoN3y4yeOHUKauAPyruXuCTOYHN
KOB, BTOM uuciellarepHera

3.2

XuMuueckas
cBsI3b.OKHCIINTETEHO-
BOCCTaHOBUTEJBHBIEPEA
KIIUU

XumnaeckasicBsizb. KopanentHas(moms
pHasMHENOJISIPHAS )CBA3b.
DNEeKTPOOTPULIATEIBHOCTBXUMUYECKUXDIIEME
HTOB. MoHHascBA3b.CTeneHb

OKHUCJIEeHNA. OKHCIUTENIBHO-
BOCCTaHOBUTEIbHbIEpeakuu. I Ipoueccsl

PackpbIBaTbCMBICIIN3yYaEMBIXIIOHATHA.
Onpenens TbBUAXUMUYECKOUCBII3UBCOEIN
HEHHUH.

MoaenupoBaTbCTPOCHUEMOIIEKYIIIIPH
ITIOMOIIIM PUCYHKOB,

MOJIENIEH, PIIEKTPOHHBIXUCTPYKTYPHBIX hOpMy
1.




OKHCIIEHUS U
BOCCTaHOBJIEHUSI. OKUCIUTEITUUBOCCT
AHOBUTEJIH.

XUMUYECKUHIKCIIEPUMEHT: U3yICHHE00pasIl
OB BELIECTB METAJLIOB
MHEMETAJIOB,B3aUMO/ICHCTBHE
TUAPOKCHIALIMHKACPACTBOPAMUKHUCIOTH
LIEI0YEH, IPOBEICHUE

ONBITOB, WJUTKOCTPUPYIOLLIUXTPUMEPBI
OKHCIIUTEJIbHO-BOCCTAHOBUTEbHBIXPEAKLIUNA

(ropeHue,peakiMMpa3IoKEeHUs,COCTUHEHHMS).

Xumuueckuiiaxcnepumenm:
Jlemoncmpayuu.

OnBITHL UL CTPUPYIOLLUETIPUMEPBIOKU CITU
TEJIbHO-BOCCTAaHOBUTEIIbHBIXPEAKIINIA
(ropeHue,peakiiu
Pa3IoKEHUS,COCTUHCHHUS )

Hcnonb30BaTbXUMHUUECKYIOCUMBOIHMKY TS
cocTaByieHUs popmyIt
BEILIECTB,3JIEKTPOHHOT00aIaHCapEaKIIUii.
OnpenensTbCTeneHbOKUCICHUIaTOMOBXUMUYEC
KHX 3JIEMEHTOB 110 opMyIam
HCOCTaBIATH()OPMYIBIOMHAPHBIXCOSTUHEHUI
0 CTENEeHU
OKHCJICHUSIATOMOBXUMUYECKUXIIIEMEHTOB.
Onpenensars
OKHUCIIUTETHPHBOCCTAHOBHUTENH. Pacc

TaBJISTh

KO3 PHUIUEHTHI B CXeMax
MPOCTBIXOKUCIUTEIHLHO-
BOCCTaHOBUTEIBHBIXPEAKIIMI METOI0M
3JIEKTpOHHOTr00aIaHCa.
Habmto1aThXMMHUeCKHEONBITHINOIIIAHY,
aHAJIM3UPOBATHHIETATHBBIBO/IBI.
Ucnonp3zoBats UKT miis

CO3/TaHUSIMOICIICH, TIOITOTOBKUTIPE3CHTAIIN
H,TOKITaJOBITIOTEME.
BricTpanBaThpa3BépHYTHICTHCHMEHHBICHYCTHBI
€0TBETHICOMOPOITHANH(pOPMAITHION3YIeOHUKAN
ApYTHux

HUCTOYHUKOB,BTOMuncielHTepHeTa

Uroronopazneny 1

5
PesepBHOCBpEMS 3
OBIIEEYHCJIOYACOB 6
ITOITPOI'PAMME 8




9 KUIIACC

N KosnyecTBOoUYacon JIeKTPOHHbIE
- HaumeHoBaHuepas3aeji0B M TEMIIPOTPAMMBbI (undposbie)
n/m Bcero = KoutposabHblepa6orsl  IIpakTHuecknepadoTsl
o0pa3oBaTe/IbHbIepecypChl
Pa3znen 1.BenrecTBO U XUMHUYECKHE PeaKIIUU
[loBTOpEeHue u yriay6ieHue 3HaHUH OCHOBHBIX bubnnorexa [HOK
1.1 5 1 0
pa3zeloB Kypca 8 kiacca https://m.edso0.ru/7f41a636
bu6mmoreka [IOK
1.2 O i 4 0 0
CHOBHBIE3aKOHOMEPHOCTHXUMHUECKUXPEAKITHIA https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edso00.ru/7f41a636
Hroronopazneny 17
Pa3nes 2.HemeTanibl 1 UX cOeANHEHUS
51 OO011ast XapakTepUCTHUKA XUMHUECKUX JIEMEHTOB 4 0 1 bubnuoreka [IOK
' VIIA-rpymmsl. ['anoressn https://m.edsoo.ru/7f41a636
OO11ast XapakTepUCTHUKA XUMHUECKUX JIEMEHTOB bubnnorexka [JOK
2.2 . 6 0 0
VIA-rpynmnsl. Cepa u e€coeluHeHUS https://m.edsoo.ru/7f41a636
53 OO0m1as XxapakTepucTUKa XUMHUECKUX DJIEMEHTOB 7 0 1 bubnmnoreka [JOK
' VA-rpynmnsl. A30T, Gocop 1 UX COeTUHEHHS https://m.edso0.ru/7f41a636
OO011ast XapaKTepUCTHUKA XUMHUECKUX JIEMEHTOB
24 IVA-rpynmel. Yriaepoa u KpeMHUN U X 8 1 2 bubmmorexa [JOK
' PYHHAL POA KD https://m.edsoo.ru/7f41a636
COCIIMHEHUS
Hroronopazneny 25
Paszpnen 3.MeTaiibl 1 MX COEIMHEHHS
3.1 OouecBoiicTBaMeTaIIOB 4 0 0 bubmmorexa LIOK

https://m.edsoo0.ru/7f41a636
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3.2 Baxkueiime MeTayuibl 1 UX COSIUHEHUSI 16 bubmmorexa [IOK
' g https://m.edsoo.ru/7f41a636
Hroromnopazaery 20
Pa3nes 4. XuMus U oKpyxamomas cpega
4.1 BemectBa 1 MaTepuaisl B )XU3HU YEI0BEKA 3 bubmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Hroromnopaszaeny 3
PesepBHOEBpEMS 3 bubmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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HaumenoBaunue

No KonunuectBo OCHOBHBIEBUBIICITEILHOCTH
pa3nenoB u ConepxanneoO0ydeHus

/o 4acoB 00yJarommxcs
TeMy4eOHOTOIpeIM
eTa

Paznenl.BemecTBouxumMuyecKuepeaknu

1.1 | [ToBTOpeHmE S) [Tepnoanyeckuiizakon.l lepuoauueckasc | XapakTepru3OBATbXUMHYECKUEITIEMEHTHI
UyTIyOJICHUE ACTEMaXUMHUUECKUXDIEMEHTOB MIEPBBIXTPEXTIEPUOAOB, KATUSIUKAIIBITUATIO
3HAaHUHOCHOBHBIXPA J.M. Menneneesa. CtpoeHue UX TIOJIOKEHHUIO B
3/1€JIOBKYpCa8Kiace aTOMOB.3aKOHOMEPHOCTHBU3MEHECHUUC [Tepuomunueckoncucreme/l.11.Menneneen

a

BOWCTBXUMHUYECKUX AIIEMEHTOB MEPBBIX
TPEXTEPUOIOB, KAUTUSA, KATBIIUSIUNXCOE]]
WHEHHUN BCOOTBETCTBUU
CMOJI0KEHUEMAJIEMEHTOB
BlleprnoanueckoncCuCTEMEUCTPOEHUEMU
XaTOMOB.

CTpoeHueBeeCTBA: BUABIXUMUUECKOUC
BSI3U. T UIIBIKPUCTAUIMYECKUXPEIIETOK, 3
aBHCHUMOCThCBOMCTBBEIIECTBA OT TUIIA
KPHUCTAJUIMYECKONPEETKUN
BUJAXUMHUYECCKOU CBS3H.
Knaccuduxanus u
HOMEHKJIATYPaHEOPTraHUYECKUX
BCILICCTB.
XHUMHUYECKHECBONCTBABEIIECTB,0THOCS
IUXCS
KpPa3JIMYHBIMKIIACCAMHEOPTaHUYECKUX
COCJIMHEHMI,T€HETUUECKASICBSI3h
HEOPTraHUYECKUXBEIIECTB.

a.

Knaccuduumposats u
HAa3bIBATbHEOPTaHUYECKHUE BEIIECTBA
M3yYECHHBIXKIIACCOB.
OnuceIBaTHOOIMEXUMHUYCCKHUECBOMCTBA
BEIIECTB PAJIUYHBIX
KJIACCOB,IIOJITBEPKIaTh CBOMCTBA
MIPUMEPAMUMOJIEKYJIIPHBIX YPABHEHUIX
MMHUYECKUXPEAKIIUH.
OnpenensiTbBUIXUMHUYECKONCBI3ZUUTH
1 KPUCTAJINYECKON
PEIIETKUBEIIECTBA.
[IporHo3npoBaTHCBOMCTBABEIIECTBB
3aBUCUMOCTH OTUXCTPOCHUS.
BricTpanBaThpa3BEPHYTHIEIUCHMEHHBIE
NYCTHBIEOTBETBICOIIOPOU
HanHdopmaruon3ydeOHuKan
CIIPaBOYHBIXMATEPHUATIOB,IPAMOTHO




Xumuyeckuiakcnepumenm:
Jlemoncmpayuu:
03HAKOMJICHUECMO/IETSIMUK
PHUCTATNIMYECKUXPEIIETOK
HEOPraHUYECKUXBEIIECTB—
MeTaJlJIOBUHEMETaUIOB(rpaduTanaim
asa),
CJIOKHBIXBEIIECTB(XJIOPUAAHATPHSA )

HCTIOJIb30BATbU3YYCHHBIUIIOHATUNHBINA
nmapaTr KypcaxuMmuu

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XUMUYECKUXpea
KA

Krnaccudukanus XuMHIECKUX
peaKkMnopazInYHbIMIIPU3HAKaM(ITOY
UCIIYHCOCTaBY YYacCTBYIOIUX B
PEeaKIMUBENIECTB,IOTEINIOBOMY3(PPeKT
Y,

NOU3MEHEHHUIOCTENIEHENOKUCIIEHUSX
UMUYECKUXIIEMEHTOB,

o 00paTUMOCTH, MO
y4acTHIOKATaIn3aTopa). IK30-
UIHAOTEPMUYECKHE

pEeaKIMK, TEPMOXUMHYECKUEYD
ABHEHHS.
[TOHATHEOCKOPOCTUXNUMUYECKOND
eakrmu. [ louaTrneo600paTUMBIX

U HEOOpaTUMBIX XUMUYECKUX
peakuusx. [IoHATHEOrOMOT€HHBIXUTETEP
oreHHbixpeakiusax.llousTueokaranuse.
[ToHsATHEOXMMHYECKOMPABHOBECHH.
@aKTOpBI, BIUAIOIIUE HA
CKOPOCTbXMMUYECKON peaKiuu u

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATUHUTIPUMEHATEITUTTOHA TUSATIPUOITH
CaHUHUCBONCTBBEIIIECTBU
MXIIPEBPALICHUN.

Knaccudunmposatsb
XUMUYECKUEPEAKIIUU 110 Pa3TMIHBIM
npu3HaKaM. Y CTAHaBIIMBATh3aBUCHMOCT
BCKOPOCTUXUMHUYECKOU PEaKIUU OT
Pa3ITUYHBIX(HAKTOPOB.
[IporHo3upoBaTEBO3ZMOKHOCTH
MPOTEKAHUSIXUMUYECKUXTIPEBPAIIICHUIB
Pa3TUYHBIXYCIIOBUSX.

Onpenens TbOKUCIUTEIbUB
occtaHoBUTENbBOBP.
CocTaBnsAThIIEKTPOHHBIHOATAHCD
CaKITUH.

[Tpon3BOANTHBEIYUCICHUSTIO
XUMUYCCKUMYPABHEHUSIM.
Y4acTBOBaTHBCOBMECTHONPAOOTEB
MapEWIATPYTITIE.




IMOJTOKCHUCXNMUYICCKOTI'OPABHOBCCHUA

OKHCIINTEILHO-BOCCTAHOBUTEIBLHBIC

BricTpanBaTbpa3BEpHYTHIETUCHMEHHBIE




peaxiuu, JIeKTPOHHbII0amaHC
OKHCJIUTEIBHO-
BOCCTAaHOBUTEIBHONPEAKIIVH.
Cocrasnenue
YPaBHEHUHOKUCIUTEIBHO-
BOCCTaHOBUTEIbHBIXPEAKIIUI C
UCII0JIb30BAaHUEM
METOAA3JIEKTPOHHOr00aIaHca.
Xumuueckuiiaykcnepumenm:

Jlemoncmpayuu.
UccnenoBanne3aBuCUMOCTUCKOPOCTH
XUMHYECKOU peakiuu oT

BO3JICUCTBUSIPA3TUYHBIX(DAKTOPOB.
OMNBITHL, ULTFOCTPUPYIOIITUETIPHMEPHI
OKHUCITUTEIHHO-
BOCCTaHOBUTEJIbHBIXPEAKITUI
(ropeHue,peakiu
Pa30XKEHUS,COETUHEHNS ).
Buiuucnenus:
KOJIMYECTBABEIIECTBA,00bEMaNMaCChIPe
areHTOBWJIUIIPOIYKTOBIIO
ypaBHEHUSIMXUMUYECKUXPEAKITAN

NYCTHBIEOTBETHICOTIOPOH

Ha HHQpOpMAITUIO U3 yUeOHHMKA
MCIPABOYHBIX MATEPHAJIOB,
IPaMOTHOMCIIONIL30BaTh U3yUECHHbBIN
MOHSATUUHBINaNIapaT KypcaxuMuu




1.3

DIIEKTPOIUTHYECKAS
JIMCCOLIMAIINS.
XHUMHUYECKUEC
peaKumuun
BpacTBOpax

Teopus
ANEKTPOIUTUUECKONANUCCOLIUALINH.
DIIEKTPOJIUTHI

WMHE3JIEKTPOJIUTHI. KaTHOHBI, aHHOHBI

MexaHU3MIUCCOLMAINUBEIIECTB
Cpa3IMYHbBIMUBUAAMUXUMUYECKOM
cBsi3u. CTeneHb QUCCOUAIAM.
CuitbHBICUCTA0BICITICKTPOTUTHI.
Peaknnunonnorooomena. Y ciioBsus

PacKkpbIBaTCMBICIIN3Y4aEMBIXTIOHSTHIA, A
TaK)KECMBICITECOPHH
AIIEKTPOITUTUIECKON TN CCOLIUAIIHH.
OOBIACHATHIIPUUHHBI
AIIEKTPOTPOBOTHOCTUBOAHBIXPACTBOPOBB
CILIECTB, pa3IuyaTh ciadbie 1
CHJIbHBIEDTIEKTPOITUTHI.
CocTaBnATbypaBHEHUAIUCCOLIUALIUN




MPOTEKAHUS PEAKIIUIA HOHHOTO
00MeHa,ITOJTHBIE U COKPAIIEHHBIC
HMOHHbIeYpaBHEHUsApeaknii. CBONCTBaK
HCJIOT,0CHOBAaHUH MU COJIEH B
CBETENPEICTaBICHUNOOATCKTPOIUTHYEC
ckoraucconnanuu. KauectBeHHbIE
peakunuHa uoHbl. [ToHsTHE O
TUAPOIU3E CONCU. Xumuueckui
IKcnepumenm:/lemoncmpayuu.
HUccnenoBanue
3JIEKTPONPOBOAHOCTUPACTBOPOB
BEIIECTB,
POLECCAAUCCOINAUUKUACIIOT,
IeJI0Yeu

M COJICH(BO3MOKHOHMCITOIB30BAaHNCB

uJIeoMaTepUasoB).

OTMBITHL, WUTIOCTPUPYIOIINE
MPU3HAKUTIPOTECKAHUS peaxuit
MOHHOI'O

obmeHa(o0pa3oBaHHEOCa KA, BBIICICHH
eras3a,00pa30BaHUEBO/IbI).
Pacno3naBanue
HEOPTraHUYCCKHUXBEIIECTBCIIOMOIIID
IOKQYEeCTBCHHBIX PCaKIINHHANOHBI.
Jlabopamopmuwitionsvim:

N3yuenune npu3HaKkoB
MPOTEKAHUSAPEAKIIMUUOHHOTOOOMEHAB
pacTBopax

KHCJIOT, IIEI0YeH U COJICH, OJIHbIE
MCOKPAIEHHBIENOHHBICYPABHEHUSXUMHU
YeCKUXPEaKIMHUOHHOT000MEHa, KpaTKu
€ MOHHBIC YPAaBHEHUS MPOCTHIXPEAKITHI
TUAPOIIN3ACOIIEN.
XapakTepu3oBarh 00IIHe
XUMHUYECKHECBONCTBA BEIIECTB
pa3IMYHBIX KJIACCOBHA OCHOBE TEOPHUH
AIIEKTPOIUTUIECKOUTUCCOLIUAIINH;TTO]T
TBEP>KJ1aThCBOICTBAIpUMEpPaMHU
MOJIEKYJISIPHBIX ¥ MOHHBIXYPaBHEHUN
XUMHYECKUXPEAKIIUH.
PermarpakcriepuMeHTaNbHBIE3a/1a91
oTeMe.
[InaHnpoBatbu

OCYILIECTBIISATh
HAIPAKTHKEXUMUYECKHE
HKCIIEPUMEHTBHI,IPOBOIUTHHAOIIOICHUS, /T
eJIaTh BBIBOJIBIIOPE3yIbTaTaM
DKCIIEPUMEHTA TIPU
MIPOBEICHUIIIA00PATOPHBIX OMBITOB U
MPaKTUYECKUXPadoT.
CrnenoBarh npaBuiamM
0e30macHopadoTHI B 1a00OpaTopuu
MPUHCTIONB30BAHUMXUMUYECKOUIIOCY
BIMOOOPYIOBAHMS.
[TpoBOAUTH BHIYMCIIEHUS 11O




AIEKTPOIUTOB (C 0Opa3oBaHUEM XUMHUYECKUMYPaBHECHHSIM.
ocajika,BbIfeICHIeMIa3a,00pa3oBaHieM | Y4acTBOBAaTbBCOBMECTHOWpaboTe
BOJIbI).
Ilpakmuuecxaspaboma:




Neol.PemenueskcnepuMeHTalIbHbIX3
aJaurnoTeMe.

Buviuucnenus:
MMOYPAaBHEHUSIMXUMUYECKUXPEAKIIUIA

BIIAPEWINTPYTIIIE.
BricTpanBaThpa3BEPHYTHIENUCEMEHHBIE
NYCTHBICOTBETHICOIIOPOU
HauHGOPMaAIUION3y4eOHUKAUIPYTHX
MCTOYHUKOB UH(POpPMAIUH, B TOM

yucinelurepuera

Uroronopasneny 17

Paznen2.Hemera/uibluuXCOeIMHEHUS

2.1 | O6mias 4 OO6masxapakTepuCTUKarajJoreHoB. OOBICHATHOOIINE3aKOHOMEPHOCTH
XapaKTEPUCTUKA Oco0eHHOCTH CTPOCHUS BU3MEHEHUNCBOWCTBHEMETAINIOBUMXCO
XUMUYECKUXIJIC aTOMOB,XapaKTEePHbIE CTEIICHU €MHEHUN B TIpeiesiax MaJIbIXIIEPUOIOB
MeHTOBVIIA- okucieHus.CtpoeHue u Y IJ1aBHBIX noarpynnllepuoguyueckoi
TPYIIIIBL. buznyeckue CUCTEMBI
l"anorenst CBOMCTBAINPOCTHIXBEIIECTB— XUMHYECKUXIIEMEHTOBCYYETOMCTPOEH

rajoreHoB. U UXaTOMOB.

XUMHYECKHE CBOMCTBA HA
npuMepexsiopa(B3auMoieicTBUECMETa
JUTaMU, HEMETAJIJIAMU, [IIeJTI0YaMu ).
Xnoposogopoa. ConsiHas
KUCJIOTa,XUMUYECKUE CBOMCTRA,
IIOJIyYeHHe, IpUMeHeHne. [lericTBue
XJIOpa UXJIOPOBOJIOPO/A HA OPraHU3M
yeoBeKa. BaxXxHEMIIMEXTOPUABIMMXHAXO
KICHUEBIPUPO/IE.
Xumuyeckuiakcnepumenm:
Jlemoncmpayuu:

OnbITHL, 0TpaXaromuepu3ndecKuen

Xapaktepu3oBaTh (PU3NUECKHE
UXMUMHUYECKNECBONCTBAIPOCTHIXBEILIECTB
raJIoreHOB(HaIpUMepexJiopa) u
CJIOXHBIX BEILIECTB
(XJ10pOBOZOPOIA,XJIOPUAA HATPHS),
CHOCOOBI UXIOyYEHUs, TIPUMEHEHHUE

Y 3HAYCHHUEBIPUPOICH

KU3HUYEIIOBEKA.
OnpenensTbXI0pHUI-HOHBIBPACTBOPE.
[11aHMpOBaTHHOCYILIECTBIATh
HAIPAKTUKEXUMUYECKUE
HKCIIEPUMEHTBHI,IPOBOIUTHHAOTIOICHHS,




XUMHUYECKHE CBOMCTBA TAJIOTEHOB U JIeTIaThBBIBOIBITIOPE3YIbTaTaM
HUXCOCIMHEHUM(BO3MOKHOMUCIIOIB30BaH
ue




BUJICOMATEPUAIIOB).
O3HakoMIIeHHECOOpa3IaMUXIOPUIOB(
raJoreHUJIOB).

JlabopamopHhwitionvim:
N3yueHnecBOUCTBCONTHOMKHUCIOTHL. [ 1
pPOBEJICHHE KaUYeCTBEHHBIX
peaKIMHAXJIOPU-UOHBI.
IIpakmuueckaapaboma
No2:TTosryueHNECONTHOMKUCIIOTHI, U3
YYEHUEEECBOMUCTB.

Boruucnenus:

10 YPaBHEHUSIM XUMUYECKUX
PeaKINii,eCIMOAMHU3PEar e HTOBIaHBH3
OBITKE

HKCIIEPUMEHTA TpU
IPOBEICHUIIIA00PATOPHBIXOIIBITOBUIIPA
KTUYECKUXPaOOoT.
CrnepnoBaTbhipaBuiiaM0Oe30macHON
paboThIBIIAOOpATOPUH
MPUHCTIONB30BAHUMXUMUIECKON
MOCYILINO0OPYA0OBAHHUS.
BricTpanBaTbpa3BEpHYTHIETNCEMEHHBIC
NYCTHBIEOTBETHICOTIOPOM

Ha uH(pOpMAaIHIO U3 YUeOHHKA
UCITPAaBOYHBIX MaTEPUAJIOB,
IPaMOTHOUCIIONB30BAaThU3YUCHHBIMIIOH
STAVUHBIN

anmnapaTkypcaxuMuu




2.2

OOmas
XapaKTEPUCTUKA
XAMHYCCKHXIIIC
MCHTOB

VIA-
rpynnsl.Cepan
e€CcoeIUHEHUS

OO61mas xapakTepucTuKa

aneMeHTOB VIA-

rpynnbl. OCOOEHHOCTUCTPOSHUSIATOMO
B,XapPaKTEPHBICCTETICHU

OKHCJICHHUS.

Crtpoenue u puznueckue
CBOMCTBAIIPOCTHIX BEIIECTB — KUCJIOPOIa
u

cepbl. AJUIOTPOITHBIEMOIU(PUKALUUKHUCIIO
ponancepbl. XMMHYECKHUECBOWCTBACEPHI.
CepoBosiopoji,cTpoeHue, PU3nIeCKUEux
MMHUYECKUECBOMCTBA.
OKcuapICepbIKaKIPEICTABUTEINK
UCJIOTHBIXOKCH/IOB.
Cepnaskuciora,pusudecKkuen
XUMHUYECKHUECBOMCTBA(00IIMEKAK

OOBACHATHOOIINE3aKOHOMEPHOCTHB
U3MEHEHUUCBONCTBAIEMEHTOB

VIA-
IpyNIbIMUXCOEAMHEHUNCYUETOMCTPOCH
USUXaTOMOB.

XapakTepu3oBaTh (hU3NUECKUE
UXUMHUYECKHE CBOMCTBA
IIPOCTOTOBEIECTBA CEPHI U €€
COEAMHEHUI(CcepoBOI0PO/Ia,0KCUIOBCE
PBL,CEPHOMKHUCIIOTHI, CyIb(aToB),
CHOCOOBI UXITOJIy4Y€HUs, IPUMEHEHUEU
3HAYEHHE

B [IPUPOJIE U )KU3HU
yenoBeka.OnpenensiThHaInInecyibg
aT-MOHOBBPACTBOPE.
OOBACHATHCYIIHOCTHIKOJIOTHYECKUX




MIPEJCTABUTEINS KIIacca KUCIIOT
ucnenuduueckue ). XuMUUeCKUepeaKuu
JIekKallne B OCHOBE
IPOMBIIIEHHOT'0CTIOCO0AOTyYeHUsICEp
HOWKHUCIIOTHL.

[Tpumenenue. CormcepHONKUCIOTHI,
KaueCTBEHHAsIpeaKUsiHACYIb(aT-UOH.
HaxoxnenuecepbineécoeIMHEeHUNBIT
pupoae. XuMHUYECKOE3arpsi3HEHUEOKP
YKAIOUIENCPENBICOCTMHEHUSIMA
CephI(KUCITOTHBICI0XK U, 3arPSI3SHEHUEB
03/7IyXa 1 BOJIOEMOB), CIIOCOOBI
€ronpeI0TBPALICHHUS.
Xumuueckuiiaykcnepumenm:
Jlemoncmpayuu:
O3HakoMIIeHHECOOpa3IaMUCEePhINeECcO
€MHEHUSIMU(BO3MOKHOUCIIOJIb30BAHH
€BHUCOMAaTEPHUAIIOB).
Habmronenuenpoiieccao0yrinBaHUsIC
axaparoJJIciCTBUEM
KOHLIEHTPUPOBAHHONCEPHONKHUCIIOTBHI.
JlabopamopHhvie

onvimul: I3ydeHrne XUMUYECKUX
CBOMCTBpa30aBIEHHONCEPHOUK

UCJIOTBHL.

[IpoBenenre KaueCTBEHHON peakinu
Hacynb(haT-uoOH U HAOJI0ICHUE
NpU3HAKACENPOTEKAHUS

po0sIeM,CBA3aHHBIXCIIEPEPAOOTKOIC
O€JIMHEHUICEPHI.
[11aHUpOBaTHUOCYIIECTBIISIT
HAIMPaKTUKEXUMHUIECKUE
HKCIIEPUMEHTHI, IPOBOAUTHHAOIIIOICHHUSL, 1T
eJ1aTh BBIBOJBINIOPE3YJIbTaTaM
HKCIEPUMEHTA.
CrnenoBatbipaBuiaM0e30macHOM
paboTeIBIabOpaTOpUU
MIPUUCTIONb30BAaHUMXUMHYECKOM
MOCYABINOOOPYIOBAHHUS.
[Tpou3BOANTHBLIYUCICHUATIO
XUMUYECKUMYPABHEHUSIM.
Hcnons3oBath npu
BBITIOJTHCHUMYYCOHBIX 3aJaHUN TEKCTHI
y4eOHUKA,CTIPABOYHBIC
Marepuainbi(Ilepuoanueckyto cuctemy
xuMu4deckuxisiaemeHTon 1. U.
MenpeneeBa, TaOIUILypaCTBOPUMOCTH
KHUCJIOT, OCHOBAHMU HCOJICH B BOJIEC,
AIEKTPOXUMHUYECKUN
pAAHANPSHKEHUITMETAIIIOB).
Hcnonp3oBath
MIPUBBITIOTHEHUNYUYEOHBIX 3a/IaHUH U B
MPOLIECCEUCCIIEIOBATENBCKOM
NeATeTbHOCTHHAYIHO-TIOMYJIIPHYIO
JTUTEPATYPYXUMHUECKOTOCOAEPKAHUS,C




MIPaBOYHBIE
Martepuaibl,pecypceilIHTepHETA




2.3

Obmas
XapaKTepUCTHUKA
XUMHYECKUAXDIIE
MEHTOB
VA-rpynmnsi.
Azort,hochopunxc
OCJIMHEHUS

OO61mas xapakTepucTuKa
31eMeHTOBV A-

rpynnbl. OcOOEHHOCTUCTPOSHUSIATOM
OB,XapPaKTEPHBIECTENICHU

OKHCJICHUS.

A30T, paclpoCTpaHEHUE B
npupojie,pu3nYeCKUEenXUMUYECKUECB
oiictBa.KpyrosoporazoraBnpupoie.
AMMHak, ero Gpu3NYecKue u
XUMUYECKUECBOKCTBA,
MOJTyYeHUEUTTPUMEHEHUE.

Conu aMMoOHUSL, UX PU3NUECKHE
UXUMHUYECKUECBONCTBA,IPUMEHEHNE
.KauecTBennas peakuus Ha
MOHBIAMMOHHUS.

A3oTHAas KHCJIOTa, €€

noJIy4eHHe, PU3NYEeCKUEeNXUMUYECKH
ecBOMCTBa(00IMEKAKITPEICTABUTEIS
KJjlacca

KHCJIOT
ucnenupuueckue).McnonapzoBanue
HUTPATOB U COJICAMMOHHUSI B KAUECTBE
MUHEPATBHBIXYI00PEHUIA.
XUMHYECKOE
3arps3HEHUEOKPYKAIOLIEN CpeIbl
COEIMHEHUSIMUA30Ta(KUCIOTHBIE A0
1,3arpsI3HEHUEBO31yXa,T0YBBIMBOIOEM

OOBICHATHOOIINE3aKOHOMEPHOCTUB
M3MEHEHUUCBONCTBAIEMEHTOB

VA-
IPYIIBIMUXCOECTUHEHUNCYUETOMCTPOEH
USUXATOMOB.

XapakTepru3oBaTh GU3NUECKUEC
MXUMHUYECKUECBOMCTBAIIPOCTHIXBEIIECTB
azora u pocdopa u ux
COeIMHEHUI(aMMHaKa, cojei
aMMOHHUS,a30THOU
KHUCIIOTBL,HUTpaTOB,0kcuaadochopa(V)u
dbochopnoit
KHUCIOTHI,(pocdaToB),ciocOO0bI UX
MOJIYYEHHUS], IPUMEHEHNE U3HAYEHNUE B
MIPUPOJIC U KU3HU YesnoBeka. Onpenensrh
MOHBI aMMOHUA U ocdat-
MOHBIBPACTBOPE.
OOBACHITHCYIIHOCTBIKOJIOTUUECKUX
npo0dJiem, CBSI3aHHBIX C
HaXO0XXJICHUEMCOCIMHECHUMN
azotaudocdopa

B OKpYXKaroIen
cpene.llnmanupoBarerocymecT
BIISIThHANIPAKTUKEXUMUIECCKUE
AKCTIEPUMEHTHI, IPOBOJIUTH
HaOII0IEHNS, AE1aTh
BBIBOJIBIIIOPE3YJIbTATAM

AKCIEPUMEHTA MPHU




OB).
docdop,amtoTpornHBIEMO AU DUKAITIH
docdopa, puzudeckue u
xumuueckrecBoicTBa. Oxcuadocdopa
(V)u
dochopHaskucaoTa,puznIecKuen

MIPOBEICHUIIIA00PATOPHBIXOTTBITOBUTIPA
KTHUYECKONPaOOTHI.
CrnepnoBaTbnpaBuiiaM0Oe30macHON
paboThIBIIAOOpATOPUH




XUMHUYECKHE CBOMCTBA,
nonydyeHue.Mcronp3oBanue

docdartor B
KadueCTBEMUHEPATbHBIXY00PEHUH.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu.
O3HakoMIIEHHEC(PUZNYECKUMUC
BolicTBaMHa3oTa, pochopa

U UX COCIMHEHUN
(BO3MO>KHOHMCIIOIH30BAHUE
BUJIeOMaTepUaioB). O3HaKOMIIEHHECOOD
a311aMra30THRIXU(OCHOPHBIXYT00pEeHN
.
[Tony4yenue,coOupanue,pacro3HaBaHue

MHU3YYCHUECBOWCTBAMMHUAKA.

BzaumoneicTue
KOHIIEHTPUPOBAHHOWA30THOW KUCJIOTHI
c MEJIbIO
(BO3MO>KHOMCIIOIBL30BaHUEBHUICOMATE
pHUaloB).

JlabopamopHhvie

onvimul:1IpoBe/ieHNEe KaueCTBEHHBIX
peakiuitHa “oH aMMOHUS U docdat-
WOH,
UW3Y4YECHUETIPU3HAKOBUXITPOTEKAHMUSI.
IIpakmuueckaapaboma
No3:TlomyueHneamMmmuaka,u3y4eHueer
OCBOMCTB.

MIPUHCIIOIB30BAaHUUXUMHUUECKOM
MOCYABIMO0OPYTOBAHHUS.
[Tpon3BOAUTHBBIYUCIICHUSTIO
XUMUYCCKUMYPABHEHUSIM.
Hcnonp30Bath pu
BBITIOJTHEHUNYYEOHBIX 3aJJaHUN TEKCTBI
y4eOHUKA,CTIPABOYHBIC
MaTepUuabl(TIEPUOIUUECKYIO CUCTEMY
xumudeckuxisiaemeHToB/l.M1.Meneneen
a,TaOJIMITypacTBOPUMOCTH KUCIIOT,
OCHOBAHUI MCOJICH B BOJIC,
AJIEKTPOXUMHUYECKUN
pAAHANPSHKEHUMETAIIIIOB)




Buviuucnenua:
MOypPaBHEHUSMXUMHUYECKUXPEAKITUI




2.4

Obmas
XapaKTepUCTUKA
XUMHAYECKUXIJIE
MEHTOB
[VA-rpynmsl.
Yraepoau
KpEMHUH, U
UXCOETUHEHUS

OO61mas xapakTepucTuKa
3neMeHTOBIVA-

rpynibl. OCOOEHHOCTUCTPOEHUSIATOMO
B,XapaKTEPHBICCTEIICHU

OKHUCJICHHUS.
VYriepoa,annoTponHbleMOANPUKALIH,P
actpocTpaHEHUE B

pupoe, PU3NIeCKUENXIMIIECKUECBO
WCTBA.
Ancop6uusa.Kpyrosoporyrieponas
MIpUPOJIE.

Oxkcuaplyriaepoa, nxpu3nyecKkuenx
MMHMYECKHECBOMCTBA, JICHCTBUEC

Ha KMBBIE OPTaHU3MBI, TTOTYYCHUE
UMpUMEHEHUE. DKOJIOTUUECKUETTPoOIIe
MBI, CBSI3aHHBIE C
okcugomyriepoaa(lV),runorezarnoda
JTHHOTOTIOTEIICHUS KIINMATa,
MapHUKOBBINAIP(DEKT.

YroJjibHas KMCI0Ta U €€ COJIH,
UX(PU3NIECKUECNXUMUYECKHUECBOMCTB
a,TI0JTy9CHUCHITPUMCHCHHE.
KauectBennas peakiusi Ha KapOOHAT-
noHsbl. Micnonbp3oBaHreKkapOOHATOB
BOBITY,MEIUITUHE, TPOMBIIIIICHHOCTUUCE
JbCKOMXO3SIMCTBE.
[TepBoHAYATEHBICTTOHSITHS
000praHUYeCKUXBEIIECTBAXKAK

OOBICHATHOOIINE3aKOHOMEPHOCTUB
M3MEHEHUUCBONCTBAIEMEHTOB

IVA-
IPYNIBIMUXCOETMHEHUHCYUYETOMCTPOCH
USUXATOMOB.

Xapaktepu3oBaTh (PU3NYECKUE
UXMUMHUYECKAECBONCTBAIPOCTHIXBEIIECCTB
yriaepoaa U KpeMHUS U UX
COETMHEHUI(OKCUIOB yIiepoaa,
YTOJIbHOM
KHUCJIOTBI,KapOOHATOB,0KCUIAKPEMHUS,
KPEMHUEBOU KUCIIOTBHI,
CUJIMKATOB),CIIOCOOBI UX MOJTYYEHUS,
pPUMEHEHUE
M3HAYEHUEBIPUPOICHKU3HIYETIOBEKA.
OOBIICHATH TPUYUHHO-
CJIEICTBEHHYIOCBSI3b:CTPOCHUEBELIECTBA
—CBOWCTBA

— TpPUMEHEHUE — Ha
NpUMEpPaxCcoeAMHEHUH yTiiepoia 1
kpeMuus. OnpenensiThkapOoHaT-
MCUJIMKAT-HOHBIBPACTBOPE.

OOBSICHATH CYIIHOCTh
HKOJIOTHYECKUXTPOOIIEM, CBSI3aHHBIX C
HaXO0KJEHUEMYTIIEKUCIOTOra3aBoKpyxa
rouericpene.lloareepxaarey
O0COOEHHOCTH COCTaBaOPTaHUYECKUX




OCOCI[I/IHCHI/IHXYFJIepOI[a(MGTaH,BTaH,

BEIIIECTB MMPUMEPAMHUTIPOCTHIX
COCTMHEHMH (MeTaH, dTaH,3TUJICH,
alleTUJICH, 3TaHOJI, TJIUIIEPUH,YKCYCHAas
KHCJI0Ta),B3aUMOCBSI3b
HEOPTaHWMYECKUXCOCTMHCHUYTIIEPOIan




ATUJICH,alleTUIIEH,ATaHOJI, IJIULIEPUH, Y
KCYCHAsIKUCJIOTA).
[TpupoAHBIEUCTOUHUKUYTIIEBOI0POIOB(
YTOJIb,IIPUPOTHBIN
ras,He(Th),TPOIYKTHIUXIIEpEPAOOTKH(O
€H3HH ),UXPOIHBOBITYH
IPOMBIIIIEHHOCTH.

[TousiTrie 0 OMOTOTHYECKHU
BKHBIXBEILIECTBAX KU PaX,0€JIKaX,yIriieB
0/J1aX—MUXPOJIUBKU3HUYECIIOBEKA.
MarepuanbHOEEeTUHCTBOOPTAHUYECKUX
Y HEOPTaHUYECKUXCOCTUHECHUIA.
Kpemnuit, ero pusnyeckue
UXUMHUYECKNECBONCTBA,OTYyYCHUEH
npuMmeHenne. CoeTMHEHNs
KpeMHusiBOpupoae. OonuenpeacTan
JeHUs
obokcunexpemunsi(IV)ukpeMHueBoKn
cJoTe.

CHITMKATBL, UXMCTIOb30BAHHECBOBITY, M
eAUITHE, IPOMBIIIIIEHHOCTH.
BaxuenmmuectponurtenbHbleMaTepUabl:K
epaMuKa,CTEKJIO,IIEMEHT, OE€TOH,
x)esne300eron. IIpobieMpiOe30macHOro
UCIIOJIb30BaHUs
CTPOUTEIbHBIXMATEPUATIOBBIIOBCEAHEB
HOW>KU3HM.
Xumuueckuiiykcnepumenm:

OpPTraHUYECKUXBEIIECTB.
OnuceIBaTh PoOJIb OEIKOB, JKUPOB
HYTIEBOA0OBB()YHKIIMOHUPOBAHUHKUBBIX
OpraHU3MOB, COCTaB
MPUPOIHBIXMUCTOUHUKOBYTIIEBOIOPOIOB,
UXPOJh

BOBITYH MTPOMBIIIIIICHHOCTH.
[IpoBOIUTEBBIYUCICHUSTIOYPABHEHUSIMX
UMUYECKUXPEAKIIUMA.
[11aHUpOBATHHOCYIIECTBIISITH
HaIMPaKTUKEXUMHUYECKUE
HKCIIEPUMEHTHI, IPOBOJAUTH
HaOII0EHUS, JeIaTh
BBIBOJIBITIOPE3YJIBTATAM

AKCIIEPUMEHTA TIPU
MIPOBEICHUIIIA00PATOPHBIXOTTBITOBUTIIPA
KTHYECKUXPaOoT.
CrnenoBatbipaBuiiaM0e30macHOM
paboThIBIaOOpaTOPUU
MPUUCTIONE30BAaHUMXUMHYECKOM
MOCYABINOOOPYTOBAHMS.

Hcnonb3oBath npu
BBITIOJITHCHUNYYCOHBIX 3aJJaHUN TEKCThI
y4eOHHUKA,CIIPABOYHBIE
marepuanbl(Ileprogudeckyro cuctemy
xumMudeckuxsiaemenToB 1. H.
MenpeneeBa, TaOIUIypacTBOPUMOCTH




Jlemoncmpayuu:
MonenmKpruCTAININYECKUXPEIETOK

KHCJIOT, OCHOBAHHU
HCOJICUBBO/IE,3JICKTPOXUMUYECCKUIPST
HaIpsHKCHUIMETAIIIOB)




anmasa,rpadura,pyiepena.
O3HaKOMJIEHHE C IPOLIECCOM
a7copOIMMPACTBOPEHHBIXBEIIECTB
AKTUBUPOBAHHBIMYTJIEMUYCTPONCTBOMII
poTHBOrasa.

O3HaKOMIICHHE C
NPOAYKIIUEUCUITUKATHON
npomebituieHHocTH(Buneomarep

WaJIbl:

CUJIMKATHASTIPOMBIIIIEHHOCTH ).
MoienumMoneKyI0opraHnueCKUXB
€IIECTB.

JlabopamopHhwitionvim:
[Tonyuenue,cobupanue,pacno3HaBaHue
WW3yYECHHECBONCTB YIJIEKUCIIOrorasa.
[IpoBeneHre Ka4ECTBEHHBIX
peakiuitHa KapOoOHAT M CHIIMKAT-

HOHBI
UW3Y4YECHUETIPU3HAKOBUXITPOTEKAHMUS.
IIpakmuueckuepabomeoi:

Ne4 TlonyueHueyrnekuciororasa,us
YYEHHUEETOCBOMCTB.

No 5. Pemienue
AKCIIEPUMEHTANIbHbIX3a1aunoremMe«Bax
HEUIIMEeHEMETAUTBIMUX COSTUHEHUS
Boruucnenus:
NOYpPaBHEHUAMXUMUYECKUXPEAKIUN

Uroronopasneny
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Paszngen3.MeraaabiuuxcoeIuHEHUA

3.1

OO01mecBoiicTBa
METAJUIOB

4

OO61mas xapakTepucTuKa
XUMHUYECKUXIIEMEHTOB—
METaJUIOBHAOCHOBAHUHUHUXITOJI0KEHUS B
[Tepnoanueckon
CHCTEMEXUMHUYECKHUXIJIEMEHTOB
J.N.MenneneeBanctpoeHus1aToOMOB.C
TPOEHHUE METAILIOB.
MeTamn4ecKasCBA3bUMETALIMYECKAs
KPUCTAJUTNYECKaAPEIIETKA.
DIJIEKTPOXUMHUYECKUHN PsiJT
HanpspkeHuiMetauioB. uzndeckue u
XHUMHYECKHUECBONCTBA METAJIOB.
OO6mIre crocoObITTOTYYCHUS
MeTasioB. I lonsiTre

0 KOPPO3UH METAILJIOB,
OCHOBHBIECITOCOOBI3AIUTHINXOTKO
ppo3uu.
CmuaBbl(CTaNb, 4yTyH, AFOPATIOMUHUHT,0
POH3a) U X IPUMEHEHUE B OBITY
UTIPOMBIIIICHHOCTH.
Xumuyeckuiakcnepumenm:
Jlemoncmpayuu:

OO6pa3upl METAIIIOB U
criaBoB.M3yueHue pe3ynbTaToB
KOPPO3UUMETAIIOB(BO3MOKHOUCIION
b30BaHUEBHUICOMATEPHUATIOB).
Jlabopamopmwvieonvimol:

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATHHUTIPUMEHATHATUTTOHATUSATIPUOITH
CaHUMCBOMCTBBEILIECTBU
UXIIPEBPALLICHUN.
OOBACHATHOOIIINE3aKOHOMEPHOCTHB
U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAITIOBUMXCOETMHEHUNCYIETOMCT
POCHUANXATOMOB.
XapakTepru30BaTbCTPOCHUEMETAIIIOB,
ob1me pu3nIecKue u
XUMHAYECKUECBOWCTBAMETAILIIOB.
XapakTepru30BaTbOOINECTIOCOOb
HOJTyYEHUSIMETAIIJIOB.
OnuchIBaTHCIIOCOOBI3ANINTHIMETAIIOBO
T KOPPO3HH.

Crnenoarb npaBuiaaM
0e3omacHopaboTHl B 1abopaTopuun
IPUKCIIONIb30BAHUUXUMUYECKONUTIOCY
BIMOOOPYIOBAHHUSL.
[Ipor3BOANTEBBIUNCICHHUS

10 YPaBHEHUSAM XUMHUECKHUX
peaxiuii,eciii OJJUH U3 PearcHTOB
COJICPIKUTITPUMECH.
Y4acTBOBaTbBCOBMECTHONPAOOTEB
napeuJIurpyIe.
Hcnonb30BaThIPUBBITIOIHEHUN
y4eOHBIX3aJaHUMUTEKCThIyYeOHHKa,




O3HakoMIIeHHECOOpa3IaMUMETANIOBUCTT
JTaBOB,UX(U3HMUECKUMHUCBONCTBAMH.




Buviuucnenus: CIIPpaBOYHBIC

10 YPAaBHEHUSM XUMHUYECKHUX matepuanbl(llepuoguueckyro cuctemy
PEaKINii,eciii OIMH U3 PEarcHTOB XuMH4YecKuxnemeHnTos 1. U.
COZIEPKUTIIPUMECHU MenneneeBa, TaOIUIypacTBOPUMOCTH

KHCJIOT, OCHOBaHHUI
MCOJIEMBBOJIC, JIEKTPOXUMUYECKUN P
HapsHKEHUIMETAIIIOB)




3.2

Baxxuenmuem
€TAJUIBIMUXCO
e TMHEHUA

16

IIlenouHBIEMETAIBI: IOJIOKECHUE
BllepnoanueckonCuCTEMEXUMUYECKHX?

JIEMEHTOB J.. Menpeneena,
CTPOEHUEUXATOMOB,HAX0KICHUEBIIPUPO
Ie.

DU3NYECKUE U XUMUYECKUE
CBOMCTBa(HA IpUMEpE HATPHUSA U

KaJINs).
OKCUIBIMTUAPOKCHUIBIHATPUSIMKAIIUS.
[IprMeHeHUeIEeTOYHBIXMETAINIOBUUXCO
€ INHCHUH.

[[lenoyno3eMebHbIE METalibl MarHui
WKaJIbLINI: MOJI0KEHUE B
[TeproanyecKOMCUCTEMEXUMUYECKUX AT
€MEHTOB
JI..MeHnneneeBa,cCTpPOCHUENXATOMOB,H
axoXJIeHHe B pupojie. Guzndeckue
UXHMHYCCKHUECBONCTBAaMarHUs 1
Kajplus. BaxnHeimme
COCAMHEHUSIKATIUA(OKCHT, TUAPOK
cui,conn). JKECTKOCTh BOJIBI U

CrocoObl e€ycTpaHeHUs.
AJIFOMUHUN:TIOJIO)KEHUE

Bl leproanuecKONCUCTEMEXUMHUYECKHX

OOBACHATHOOIIINE3aKOHOMEPHOCTHUB
U3MEHEHUH CBOMCTBAIJIEMEHTOB-
METaJNIOBUUXCOETMHEHUIBIPYIIIAXCy
YETOMCTPOCHUSUXATOMOB.
XapakTepus3oBaTh (pU3HUecKue
UXUMHUYECKNECBONCTBANPOCTHIXBEILIECTB
METAJIOB U UX COCAUHEHUN
(OKCUOB,TUAPOKCUIIOB, COJIEH),
CHOCOOBI UXITOJIY4YEHHUS, IPUMEHEHUEN
3HAYCHHE

B [IPUPOJIEC U KU3HU
YesoBeKa. Y CTaHABIMBATHIIPUYNHHO-
CJIEICTBEHHYIO CBSI3b:
CTPOEHHEBEIIIECTBA — CBOMCTBA —
IPUMEHEHUE —
HaIIPUMEPAXMU3YYaEMbIXBEILIECTB.
Pacno3HaBaThCIIOMOIIbIOKAYECTBEHHBIXP
€aKIMi HOHBIMETAJJIOB: MAarHUs,
KaJIbIIUS, @ TFOMUHUS, IMHKA, Keae3a(1l)u
weneza(I1l),mequ(11).

JlokasbiBaTh aM(POTEPHBIit
XapaKTEPOKCHUIOBUTUAPOKCHIOBAITIO
MUHUSH

ITUHKA.




anemeHTOB/[.M1.MenneneeBa,ctpoeHnea
TOMa,HaX0>KICHUEBIIPUPOJIE.
OuU3NYECKUENXUMUYECKHECBONCTRaa
JTOMUHHS. AMQOTEpHBIE
CBOMCTBAOKCHAAUTHUIPOKCUAAATIOMHU
HUSL.

Keneszo:nmonoxennesl lepnognueckoric
UCTEMEXUMUYECKUXAJIEMEHTOB

.. MenneneeBa, CTpoeHHE
aToOMa,HaxO0XJICHUE B IPUPO/IE.
du3nvecKkne NXUMUYECKHE CBOMCTBA
xKelesa.
Oxcunpl,runpoxcuasivcomkenesa(ll)mk
ene3a(Ill), ux cocras, CBOMCTBA U
noixydyeHue. Xumuueckuii
IKchepumenm:/lemoncmpayuu.
Oco06eHHOCTHB3aUMOICUCTBUSIOKCUIA
KUIBIMS W HATpus C  BOJOU
(BO3MOKHOUCIIOJb30BaHUEBUAEOMATED
HaJioB).
OxpalMBaHyeIIaMeHUMOHAMUHATPUS, K
AMUSUKATBIMS(BO3MOXKHOUCIIOIH30BaH!
e BuseoMarepuaiioB)ccienoBanue
CBOMCTB )€ECTKOM BoabL.IIpouecc
TOPEHHUS Kejie3a B KUCI0poie(BO3MOXKHO
HCII0JIb30BaHUEBHIEOMATEPHAIIOB).
Jlabopamoprwvieonvimol:

[1nanupoBaTHMOCYIIECTBIATh
HaIMPaKTUKEXUMHYECKUE
AKCIIEPUMEHTHI, IIPOBOAUTHHAOIIIOICHUS, 1T
eJaTh BBIBOJIBINIOPE3yJIbTaTaM
AKCIIEPUMEHTA MPU
MPOBECHUNUIIA00PATOPHBIXONBITOBUIIPA
KTHYECKUXPaOoT.
CrnenoBarbnpaBuiiaM0Oe30macHOM
paboTeIBIabOpaTOpUN
MPUHUCIIOIB30BAaHUNXUMHYECKON
OCYIBINOOOPYAOBAHUSI.
[Tpon3BOANTEBBIYUCIEHUATIO
XUMHUYECKUMYPaBHECHUSIM.
Y4acTBOBaTbBCOBMECTHOWPAOOTEB
napeuurpyIe.
BricTpanBaThpa3BEPHYTHIENMCEMEHHBIE
UYCTHBIEOTBETHICONIOPO

Ha HGOPMAIIHIO U3 yueOHUKA
HCIIPABOYHBIX MaTEPHUAJIOB,
rPaMOTHOMCIOJIb30BATbU3YUEHHBINIIOH
SITUAHBIMATIIIAPAT KyPCaXUMUU




[IpoBeneHneKaueCTBEHHBIX
peaKkuiHanOHbl(MarHus,KaabIys, a0
MUHUSI,




1MHKa, sxenesa (II) u xxenesa (11),
menu(Il),onucannenpu3HaKoOBUX
POTEKaHUSI.

Uccnenoanne ampoTepHBIX
CBOMCTBIUAPOKCH/]IA ATIOMUHUS U
TUAPOKCUIAIIMHKA.
IIpakmuueckuepabomeoi:

Ne 6. J)KécTtkocTh BOABI 1 METOIEI
e€yCTpaHEeHUs.

Ne 7. Pemienue
AKCIIEPUMEHTAILHBIX3a1a4

HOTGMG«Ba)KHeP'IHIHCMCTaHHBIHHXCOGHH

HEHU.
Boviuucnenusa:
110 YpaBHEHUAM XUMHUUYECKHUX

peaKHI/Iﬁ,eCJII/IOIII/IHI/I?)peaFeHTOBI[aHBI/IS

OBITKEUIIMCOACPKUT IPUMECH;
MacCOBOWIOIUBBIXOIAIPOAYKTA
peakIuu

Hroronopasneny
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Paznend. XuMusiuoKpy:kawmascpeaa




4.1

XUMUASIH
OKpyXarouascpeaa

BemecrBanmaTepraibIBIOBCE THEBHOMK
W3HU
yejoBeKka.be3onacHoencnons30Banmue
BEIIECTB U XUMHUYECCKUXPEAKITUI B OBITY.
[lepBas momo1b
MPUXUMUYECKUXO0KOTAXUOTPABIICHHUSX.
XUMHUYECKOE3arPI3HEHUCOKPYKAOIIEH
cpeapl(npeaeapHas IoyCcTUMas

XapakTepu30BaTbPOIbXUMHUU

B pa3NUYHBIX cepax
AeSITeTbHOCTHITIOCH, OCHOBHBIE
BEIIeCTBA

UMaTepHaIbl, IPUMEHIEMBICBXU3HU
COBPEMEHHOT0UYEIIOBEKA.
OOBIACHATHYCIOBHUI0€30MIACHOTO
MCTIOJIb30BaHUSBEIIECTBUXUMUYECKUX




KOHIIEHTpanusiBenecTs. PoapxumMuns
pEIIeHIH YKOJIOTUIECKUX

npobnem. Xumuueckuii
IKcnepumenm:/lemoncmpayuu:
N3ydenneobpa3ioBMaTepruanon
(cTeK10,CTIIaBRIMETAIIIOB, TOJTUMEPHBIEM
aTepuaJbl)

pPEaKLHIBOBITY.
AHanM3UPOBATbUKPUTUYECKUOLICHUBATh
uH(pOpMaIHIo 0
BIIMSTHUUIPOMBIIIUIEHHOCTH,CETBCKOTOXO
3sICTBA, TPAHCTIOPTAUAP.HACOCTOSIHUE
OKpY XKarolencpeapl.
YMeTbOoKa3bIBaTHIEPBYIOIIOMOIIb
MPUXUMUIECKIX0KOTaxuoTpaBieHusx. [ 1
pUHUMATH y4acTue B
00CYXIEHUUIPOOJIEM XUMUYECKOU U
AKOJIOTMUECKOMHAPABICHHOCTH,BBICKA3
BIBATHCOOCTBEHHYIO MO3UIUIO 10
npobJieMe unpeiaraTh

BO3MOKHBICITyTHEE
pelIeHus
Hroronopazaeny: 3
Pe3epBHOEBpeMSs 3
OBIIEEYNCIIOYACOB 68

ITOITPOI'PAMME




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