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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MPEerogaBaHus y4eOHOro npeaMera « XuMusy
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE CoJiep>KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHH C YYETOM  MEXMPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (POpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBa€T OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HAaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpeINCTaBlICHUA 00 BJIEKTPOJUTUYECKON OHUCCOLUMAlMU BELIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKW KakK 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHMUSI, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAaKTOB, MOHATUM, 3aKOHOB M TEOPETUYECKUX TMMOJIOKCHHM,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 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-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOr0 OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY IPHUHSITHUIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JEATEIHHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XMMHH, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYyeHUsT XHMHU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanumsi, coctapiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlello), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOcHTENBHAs MOJIEKYJIsIpHas Macca. MaccoBast JoJII XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

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

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKasi PEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJIHUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMoieiicTBHe xenes3a ¢ pactBopoM cos meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpbl. I[lpumenenue xkuciopona. CrocoOsl



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

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

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

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOIOICHUE O0pa3lioB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHUE BHIEOMATEPUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3zaumopeiictBusa okcupga menu (1) ¢ pacTtBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuoauueckud 3axkoH u Ilepuoguyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yloT aM(pOTEPHBIE OKCHUIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoit cucrembl xumudeckux 3nemeHToB JI. . Menneneesa. Ileprnoabt
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

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

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

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

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUS XUMHUYECKUX DIJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xumMuyeckoM paBHoBecuu. DAKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIC U C1A0bIE SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiny Ha HOHBL. [[OHSATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocaiaka, BbIACICHHE Ta3a, o0Opa3OBaHHE BOJbI), OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAJIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METa/UIlaMU, HEMEeTa/llaMH, IIeJIo4amMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCHABI CEphl KaK MPEIACTABUTEIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. CoM CEpHON KUCIIOThI, KAUECTBEHHAs pEaKLMsl Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUYIECKHAE CBOMCTBA, MOJydyeHrne u npuMeHeHne. Com aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIEW aMMOHMS B Kaue€CTBE MHUHEPaIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIECKUe U XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUK, pACIpPOCTpaHEHUE B TpHUpoae, (Pu3MYecKkue U XUMHYECKUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue u TnpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIbCKOM
XO34UCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTBl WX MepepaboTku (O€H3WH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KMUpaX, OelKax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHenue. CoenuHEeHHs KpeMmMHHs B mpuponae. OOmme mnpeacTaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKA,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6e30macHOro MCIOIb30BaAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xarolire (QU3NYECKHe 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
BUJIEOMATEPHUAIIOB), HAOMIOICHHE TIpoliecca OOyTIMBaHUs caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOMicTBaMM a3oTa, (ochopa M MX coeIUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
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
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJEM W
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMENH CHJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHHE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeTauIoB. MeTtamndeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl MX OT Kopposuu. CruiaBel (CTajlb, YyTyH, AIOPAJTIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (HAa mpuMepe Hatpus U Kanus). OKCuasl 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, HaX0XJEHUE B NpUpoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE atoma, HaXOXIACHUE B mpupojge. DPusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aroma, HaxXOXIcHUE B mpupoac. DUNYECKUE U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  WCIOJIb30BAaHWE  BHJICOMATEPHANIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuagoB (CTEKJIO, CIIaBBI METAJIOB, MOJUMEPHEIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

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, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTH, KPUCTATIINYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH TIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacCIIMPEHUE OIBITA AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTU BIIAJIETh JOCTOBEpPHOW HHMOpMaruen o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpamaaHCcKOro BOCIIMTAHUA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3)IEeHHOCTH 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 Pa3BUTHUSl MPUPOJBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HaBaTeNbHOM, MH(OPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPbhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMH TEKCTaMH, CIIPABOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKM Ha 3J0pOBbIM 00pa3 *KU3HU, OCO3HAHUE TMOCIEIACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuii U Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6)3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
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 MOBEICHUS TIPU padOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanmpeaMETHBIX PpE3yJbTAaTOB BBIJICISIOT 3HAUYUMBIC 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 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO W OCYIIECTBIICHHIO y4eOHOM
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, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHMS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 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 MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O MCIIOJIBb30BAHUS PA3IMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIM3MpOBaThb B IIpoliecce YYEOHOH W
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIdM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

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

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MMPEJJIaraéMble B YCIOBUU 3a/IaHUM.

INPEAMETHBIE PE3YJIBTATBI

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



JNEUCTBUM, BUABI JESITEIBHOCTU IO T[OJY4YEHUIO HOBOTO 3HAHWS, €ro
WHTEPIpETAUN, MPEeoOpPa30BaHUI0 W TMPUMEHECHHUIO B PA3IMYHBIX YYCOHBIX H
HOBBIX CUTYaIlUsIX.

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

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUIN:

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, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, peaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MaccoBas J0JIsl BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

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

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE 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, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH 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 W MOJIIPHYIO 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, 0000IlEeHHUEe, CHCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUA  XHUMHYECKOM  TMOCYI0M U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MNPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO 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 npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE paBHOBecHe, OOpaTUMble 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 XUMHUYECKOW peaKkUuu, MPEAeIbHO JOMyCTUMAas
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 YPABHEHNUI XMMHUYECKUX PEAKIIMIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsg, METAJUIMUECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBaTh W XapaKTepHU30BaATh
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 IEPUOJUYECKOM 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 UX COEIUHECHHI B
npejenax MajblX NEPUOIOB M TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
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 TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW HUCCOLMAIMU  KHUCJIOT,
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
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJIFO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO 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 HHCTPYKIUSMHU [0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPUII-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMaTHU3aIluI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOEIIVIAHUPOBAHHUE

8 KJIACC
Ne HanmeHnoBanue Konnuectso OCHOBHBIEBUIBIIEATEIBHOCTH
n/n pa3zieaoBu TeEM 4acoB Copepxanneo0ydeHus o0yyaromuxcs
y4eOHOTronpeaAMeTa
IlepBoHaYaIbHbIEXUMHYECKHECTIOHATHSA
1.1 | Xumus—BaxHas 3) [Ipenmerxumun. POIbXMMUMBKU3HI PackppIBaTbCMBICIIN3y4aEMBIXTIOHSTHIA.
o0nacTtp 4en0BeKa. XUMUSABCUCTEMEHAYK. PackppIBaTbpOIBXUMUUBIPUPOAC
€CTECTBO3HAHMS TenausemecTBa. PU3NYECKUECBONCTBA VOKU3HUYEIIOBEKA,EECBA3BCAPYTUMU
UIIPAKTUYECKOU BEILECTB.ATrPEraTHOECOCTOSTHUE HayKaMH.
NEeATEIbHOCTH BelecTB. [lonsTneoMeronaxno3Hanus PaznunyaTpuncThIeBEIIECTBANCMECH;
YeJIoBeKa BXUMMU. YNCTHIEBEIIECTBAUCMECH. OTHOPOAHBIEUHEOJHOPOAHBIECMECH.

CriocoObIpa3ieneHusICMECE.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
3HaKOMCTBOCXMMHYECKOUTIOCY/TIOMH,
cCrpaBuUIaMUPaOOThI BIAOOpATOPUHU
UIIpUEMaMUOOpaIEHUsIC
71a060paTOPHBIMOOOPYIOBAHUEM.
du3HIECKUEeCBONCTBA0OOPA3IIOB
HEOPTaHUYECKUXBEIIECTB— METAJIIIOB
WHEMETAaJIOB.
CrnocoObIpa3zienenusicMeceit
(punbTpOBaHUE,BHITIAPUBAHUE,
JTUCTUIUISAIINS, XpoMaTorpadust).

PaznuyaTtepuznueckuenxuMuyecKue
SIBJICHHSI.
CrenoBaTbaIrOPUTMAMHUCTIONIB30BAHMS
AKCIEPUMEHTAIBHBIXMETO/IOB —
HAOJIOICHUSUIKCIIEPUMEHTA.
Ha0Oimro1aTbnonuceIBaTbO0bEKTHI
MIPUNPOBEACHUUIEMOHCTPALIAMN
11a00PaTOPHBIXOTIBITOBIION3YICHUIO
(HU3UICCKUXCBONCTBBEIIECTB,CIIOCO00B
pPa3EIICHUSICMECEUBEILIECTB.
[IpoBOIUTEXMMUYECKUNIKCIIEPUMEHT
npupaszjieneHuucMecei(Hamnprumepe
OYHMCTKUIOBAPEHHOMCOJIN )BXOJIE
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JlabopamopHhvie

onvimol.: VI3ydeHnenonvucanuepusu
YECKUX
CBOMCTBOOPA3II0BHEOPTaHUYECKUX
BELIECTB.
N3yuenuecnocoboBpazaeneHusicmecen (c
MTOMOIIIbIO MarHuTa).
Ilpakmuuecxuepabomai:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
UIPUEMBIOOpAILIEHUACTIa00PaTOPHBIM
000pYyI0BaHUEM.

No2 .PaznenenuecMeceit(Hanpumepe
OYHUCTKHU TIOBAPEHHOU COJIN)

paKkTUYecKOnpadboThINOZ,

CrnenoBath npaBujaM MOJIb30BaHUS
XUMHUYECKOH MOCy10i 1 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
00paIlleHUSICXUMUYECKUMHUBEIIECTBAMU B
COOTBETCTBUM C UHCTPYKLIUEU
MPUBBITIOTHEHUUTTPAKTUYECKOM

pabotsr Ne 1.
BricTpanBaThpa3BepHYTHIEMMCEMEHHBIE U
YCTHBIE OTBETHI C OMOPOM
HauHdOpMaIUIOU3y4yeOHIKa

M CIIPABOYHBIXMATEPUATIOB,IPAMOTHO
VCII0JIb30BATbU3yYECHHBIUTIOHA TUHBIN
arrmapar Kypca XuMHUH

1.2.

BemiectBa
UXUMHUYECKHE
peakiuu

15

ATOMBINMOJIEKYJIBI. XUMHYECKHE
aneMeHThl. CHMBOJIBIXUMHUYECKUX
anemMeHTOoB. [IpocTeie U CrnoxkHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.
Xumnueckasihopmyina.BaneHTHOCTh
aTOMOB XMMHUYECKHUX DJIEMEHTOB.
3aKOHIOCTOSIHCTBACOCTABABEIIECTB.
OTHOCHTENbHAS aTOMHAs Macca.
OTHOcHTENBHAS MOJIEKYJISIPHAS Macca.
MaccoBasnoIsIXUMHUYECKOT03JIEMEHTA B
COCIMHEHUHU.

OnpenensThIPU3HAKUXUMUYECKUX
peaxiui, yCIOBUS UX MPOTEKAHMSI.
OOBIACHATHCYIIHOCTh(PU3NIECKUX
UXUMHAYECKUXIBICHUACTOUKU3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHUS.
KnaccudpunupoBaTbxumMuyeckue
peakuuu (110 YUCIy U COCTaBY
pearupyromux u 00pa3yrouxcs
BEILIECTB).
CocraBnsaTbPpopMyIbIOMHAPHBIX
BEIIECTBIOBAJICHTHOCTUHOIIPEACISATh
BaJICHTHOCThH 1O (hOpMyJiaM BEIIECTB.
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KonunuectoeniectBa.Mosb.MossipHas
Macca. B3auMocCBsI3b KOTMUECTBa, MacChl
WYIUCIIACTPYKTYPHBIXCTMHUIIBEIICCTRA.
PacueTst mo hopmynamM XUMHYECKIX
COECMHEHHU.

du3nyecKre U XUMUYECKHUE SBIICHUA.
XuMudecKaspeakusIneenpru3HaKy.
3aK0H COXpaHEHUs] MacChl BEIIECTB.
XUMHYECKHEYpaBHEHUSI.
Kiaccudukanys XuMHYeCKUX peaKIuit
(coemuHeHus, pa3oKeHNs ,3aMeCHUs,
oOMeHa).

Xumuueckuiiakcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBoMcTBa 00pa3IoB
HEOPTaHUYECKUXBEIECTB—METAJIIOB U
HEMETAJIJIOB.
OOpa3IBIBENIECTBKOIMYECTBOM | MOJTB.
duznyeckuesBICHUA(TUTABIICHHEBOCKA,
TasiHUE JIbJa, pAaCTUPaHUE caxapa
BCTYIKE,KUTICHUEUKOHICHCAITU S
BOJIbI).
XuMHudecKuesBIeHUs(TOPEHUECBEYH,
MIPOKATMBAaHUE METHOW MTPOBOJIOKH,
B3aMMOJICUCTBHUE COJIBI WJTM MeJa
CCOJISTHOMKUCIIOTOM ).
HaoGmroneHnenpu3HaKkoBIPOTEKaHUS

PaccraBnarbrorhGuIeHTHI
BYPaBHEHUSAXXUMHUYCCKUXPEAKITUH.
HaOntonats u onuchiBaTh 00BEKTHI
IIPY POBEJICHUH JICMOHCTPAITUi
n1a00pPaTOPHBIXONBITOB.

[TpoBoUTH BRIYUCIICHHS IO (DOpMyTIaM
XUMUYECKUXCOCTMHCHUMNYPaBHECHUSM
XUMHUYECKUX PEaAKIIH.
[IpuMeHATbECTECTBEHHO-HAYYHbIC
METO/Ibl TO3HAHUS (B TOM UHKCIIE
HaO0JI0ICHUE, MOJICIIMPOBAHUE,
AKCIIEPUMEHTUOCHOBHBICOTIEPAIIUU
MBICJIUTETILHOM IEeITeIbHOCTH
(cpaBHEHMeE,K1accuuKarius)

BricTpanBaThpa3BepHYTHIENMCEMEHHBIE U

YCTHBIE OTBETHI C ONOPOU
HauHdOpMaIUIOU3y4yeOHNKa

Y CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
VCIIOJIb30BaThU3YYEHHBIUTIOHS TUNHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX peaKInil (pas3ioxeHue
caxapa, B3aMMOJICHCTBUE CEPHOM
KHCJIOTBICXJI0PUAOMOApHS, IOJTyYEHHE U
paznoxenue rugapokcuaa meau (1) mpu
HarpeBaHUM, B3aUMOJECICTBUE
xenezacpactBopomcoaumenu(Il). OnwiTsl,
WUTIOCTPUPYIOUIUE 3aKOH COXPaHEHUS
MaccChl.

JlabopamopHvie onvimol:
Co3nanueMoenenMoneKyn
(ILIapOCTEPIKHEBBIX ).

Omnucanue GpU3NUECKUX CBOMCTB
00pa30OBHEOPTaHNYECKUXBEILIECTB—
METaJJIOB ¥ HEMETAJIOB.

HaOmronenue dpuzndeckux (MaaBlieHUE
BOCKQ, TassHUE JIbJa) U XUMUYECKUX
(ropeHuecBevH,MPOKATUBAHUEMETHON
MIPOBOJIOKH) SIBJICHUH.
HabGnrogenuenonrcaHuenpu3HakoB
MPOTEKAHUS XUMUYECKUX PeaKIuii
Pa3HBIX TUIIOB.

Buviuucnenus:
OTHOCHUTEIBbHOMMOJIEKYJISIPHOMMACCHI
BEILECTB, MOJISIPHON MacChl, MacChl
BEILECTB,MACCHIMKOJINYECTBABELIECTBA;
MacCOBOMAOIMXUMHUYECKOT0IEMEHTA 110
bopmyie coequHeHus;




HoypaBHeHI/IHMXI/IMI/ILIeCKI/IXpeaKHI/Iﬁ2
KOJINYCCTBA, MaCChl BCIIICCTBA
IMONU3BCCTHOMYKOJINYCCTBY, MAaCCC
PEarcHTOBUIMIIPOAYKTOBPCAKIINA

Hroronopazneny

20

BamnefmmenpeImTaBMTe.ﬂuHeopraane

CKHXBeIIECTB

2.1

Boznyx.Kucnopon.
IlonsTue
o0okcHumax

6

Bosnyx—cMecsrazos.CocraBBo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTBo. HaxoxaeHuekucnopoaa
BIIPUPO/IC, PU3NICCKUEUXUMUICCKUC
cBolcTBa(peakuuuropeHus). OKCuabl.
[Ipumenenue kucnopoaa. Criocoobl
MOJIYYeHHS KUCTIOPO/Ia B JJaOopaTopun
U TIpoMBITIIeHHOCTH. KpyroBopoT
Kucaopoaa B mpupoze. O30H —
ATOTpOITHAs MOAUDUKAIIHS KACTOPO/Ia.
TemnoBoidhPeKTXMMUUIECKONpPEaKITUH,
TEPMOXUMUYECKHUE YPaBHEHUS, IK30-
UPHAOTEpMUYECKUepeakinu. TOTUIMBO:
yroJib ¥ MeTaH. 3arpsi3HeHre BO3/yXa,
yCUJIEHHE MapHUKOBOTO 3 deKTa,
pa3pylieHre 030HOBOTO CJIOSI.
Xumuueckuiiakcnepumenm:
Llemoncmpayuu:
KauectBenHOeonpeneneHnecoaepranus
KHCJIOPOJa B BO3IyX€
[Tomyuenue,cobupanue, pacro3HaBaHue

Hcnonb30BaTbXMMHUECKYIOCUMBOIHKY
JUTS COCTaBJIEHUs (HOPMYJT BEIIECTB,
MOJIEKYJISIPHBIXyPaBHEHUHXUMUUECKUX
PEAKLHM C yYaCTUEM KHUCIOPOA.
XapakTepu30BaTh(OMUCHIBATH)COCTAB
BO3/yXa, PU3NUECKHe U XUMHUECKHE
CBOMCTBa KMCIIOPO/1a, CIOCOOBI €ro
HOJTyYeHUs], IPUMEHEHHUE U 3HaYCHHE
B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHHMBaATHPEAKIIMUTOPEHUS U
MEAJIEHHOTO OKHUCIICHHUS.
OOBACHATHCYIIHOCTHIKOJIOTUYECKIX
npo0JieM, CBSA3aHHBIXC 3arpsi3HEHUEM
BO3/yXa.
CrnenoBarbnpaBuiiaM0e30macHOM
paboThI B 1a00OpaToOpuu

IIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCYBI M 000PYIOBaHUS, a TAKKE
paBUJIaMOOPAICHUACTOPIOYNMHU
BEIIIECTBAMH.
[11aHpOBaTHHOCYIIECTBISAT
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N U3Yy4YCHHC CBOMCTB KucJjopozaa.

Ha6J'IIOI[eHI/Ie B3aHMOI[€I>'ICTBPI$I BCIICCTB

C KHCJIOPOJOM H YCJIIOBUA

BO3HUKHOBCHHUAUIIPCKPAIICHUATOPCHU S

(moxapa).
JlabopamopHhuwiti onvim:

O3HakoMJIeHHECOOPa3IITaMUOKCUIOB U

ONMCAHUE UX CBOMCTB.
lIpakmuueckaapaboma:.

Ne 3. [Tony4yenue u coOupanue
KHUCJIOPO/J1a,U3YYEHUEETOCBOUCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MaCChl KUCJIOPOAa U
030HAHAOCHOBAHUHUATOMHONMACCHI
XUMHYECKOTO 3JIEMEHTA;KOJIMYECTBA,
MACCHhI BEIIECTBA
MOYPaBHEHUSIMXUMHUYECKUXPEAKIINI

HAIMPAKTUKEXUMUYECKUE
AKCIIEPUMEHTHI, IPOBOIUTHHAOIIOICHHUS,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM
AKCIIEPUMEHTA MIPH MIPOBEICHUU
1a00paTOPHBIXOMBITOBUIPAKTUYECKOM
paboTHI.
BrIuncnsaThKOMIMUECTBOBEIIECTBA, 00BEM
raza 1o (opmyJam.
Y4acTBOBaTbBCOBMECTHOWPAOOTE B
rpymrme.
BricTpanBaTbpa3BepHyTHIENNCHbMEHHBIE U
YCTHBIE OTBETHI C OTIOPOM
HauHdOpMaIUIOU3ydyeOHIKA

¥ CTIPABOYHBIX MaTEpUajIoB, TPAMOTHO
VCTIOJIb30BaThU3YYEHHBIUTIOHS TUNHBIN
anmapar Kypca XUMHU

2.2

Bonopon. Ilonsitue
OKHUCJIOTaXUCOJISAX

Bonopoxn — anemeHT u mpocTtoe
BeniecTBO. HaxoxnenueBogopoaa
BIIPUPO/JIC, PU3NIECKUEUXUMUIECKIE
CBOMCTBA, MPUMEHEHHE, CTIOCOOBI
noxyyeHus. KucimoTsl u comnu.
Mounsipubritoobemra3zoB.PacueTst mo
XUMHUYECKUM YPaBHECHHUSIM.
Xumuueckuiiakcnepumenm:
Llemoncmpayuu:
[Tonyuyenue,cobupanue

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
UTMIPUMEHSITHATUIIOHATUATTPUOTTUCAHUH
CBOWCTB BEIIECTB U UX MMPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
(u3NYECKNENXUMUYECKUECBOICTBA
BOJIOPO/a, CIIOCOOBI €ro MOTyUYEeHHUS,
IpPUMEHEHHUE.
ColOuparbnpuOop SOy YeHUS
BOAOPO/A.
Hcnonp30BaTbXUMUYECKYIOCUMBOJIUKY
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Y pacro3HaBaHUE BOJIOPO/IA.
B3anmo1eiicTBHEBO1I0POIACOKCUIOM
menu (II).

JlabopamopHhuwiti onvim:

B3anMo el cTBUEKUCIOTCMETAIITIAMM.
Ilpakmuuecxas paboma.

No4 TTonyyenuerncoOMpaHueBoO10POa,
M3y4YE€HUE €T0 CBOMUCTB.

Buiuucnenus:
o0beMa,KoJIMYeCcTBaBeIeCTBarasa

10 €r0 U3BECTHOMY KOJINYECTBY
BEII[ECTBA UM O0BEMY;

00BEMOB T'a30B 110 YPABHEHUIO PEAKIINU
HAa0CHOBE3aKOHA00HEMHBIXOTHOIIICHU I
ra3oB

JUTSL COCTaBIIeHUs (POPMYIT BEIECTB,
MOJICKYJIIPHBIXYPABHEHUHXUMUIECKUX
peaKUMil ¢ y94aCTUEM BOJIOPOA.
BrraucasteMoISIpHYIOMacCyBEIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM Irasa,
Maccy BellleCTBa.

[TIpoBOIUTH pacyeTsl IO YpaBHEHUSAM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00beMa,MacChIBEIIECTBAION3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
VI MIPOJAYKTOB PEAKIIUH.

CrnenoBaTh npaBuiiaM 0€30M1acHOMN
paboThI B 1ab0OpaTopuu
WCITIOJIb30BAaHUU XUMHYECKOU ITOCY b
1 000pyI0BaHUs, a TAKXKe MpaBUIaM
00pallleHUSICTOPIOYMMUBEIIIECTBAMH B
OBITY.

[TnaHUpOBaTHHUOCYIIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUE
AKCIIEPUMEHTHI, IIPOBOAUTHHAOITIOICHHS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
IKCIIEPUMEHTA.
Y4acTBOBaTHBCOBMECTHOHMPAOOTE B
rpymrme

2.3

Bopa.PactBopsl.
IlonsTue
00 OCHOBaHUAX

du3nuecKknecBoMCTBaBOIbl. Bogakak
pacTBOpUTENb. XUMHUYECKHE CBOKMCTBA
BO/IbI.

PackpbIBaTh CMBICT U3y4aeMbIX HOHATHN

UIIPUMEHATBITUIIOHATUAIIPUONIMCAHUN
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
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OcHoBaHusl.
PactBopsl. Ponbs pacTBOpoB B npupo/ie
UBXHU3HUYENOBeKa. KpyroBopoTBOIbI B
npUpoAE. 3arpsi3HEHNE MPUPOTHBIX
BOJI.OXpaHanOYMCTKAIPUPOTHBIXBOI.
HacplllieHHbIC Y HEHACBHIILICHHbBIC
pacTBOpPBL. PacTBOpUMOCTH BEIIECTB
BBOJIe.MaccoBas10J15BEILIECTBA B
pacTBope.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
PacTtBopeHMEBEIIECTBCPAZTUYHOMN
pPacTBOPUMOCTBHIO.
BzanMopaeiicTBHEeBOABICMETAIIIAMHA
(HaTpUeM U KaJIbLIUEM).
HccenenoBannepacTBOPOBKHUCIIOT
UILEJI0YEHCTOMOIILIOMHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUS BEIIECTB C PAa3TUYHON
PacTBOPUMOCTBHIO.
[IpuroToBneHnepacTBOPOB
CONpPEAECIEHHOMMAaCCOBOMI0IEN
PaCTBOPEHHOIO BEILIECTBA.
Ipakmuueckaspaboma
Ne 5. IIpurorosiieHre pacTBOPOB
CONPENEIEHHOMMAaCCOBOMI0IIEN

XapakTepu3oBaTb(hU3NUECKUE
UXUMHUYECKNECBONCTBABO/IbI,EEPOIIb KaK
PAcTBOPUTEIIS B MPUPOJHBIX MPOLIECCAX.
CocTaBiITbypaBHEHUSIXUMUYECKUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTh YKOJIOTUYECKUX
npo0sIeM, CBA3AHHBIX C 3arPA3HEHUEM
IPUPOIHBIXBO,CIIOCOOBIOYHCTKUBOIBI OT
pUMece, MEpBI 110 OXPAaHE BOA
OT3arpsI3HEHMS.
[11aHpoBaTHHOCYILIECTBIAT

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI,IPOBOIUTHHAOIIOICHHS,
JieaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MTPOBEICHUHT
1a00paTOPHBIXOMBITOBUIPAKTUYECKOM
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCTIOJb30BaHUUXUMHUYECKONTIOCY Bl U
000pyI0BaHUS.
[1poBOAUTHBBIYUCICHUACTTPUMEHEHUEM
MOHATHUS «MaccoBas J0JIsl BEIIeCTBA

B pacTBOpEY.
BricTpanBaTbpa3BepHyThIENNCHbMEHHBIE U
YCTHBIE OTBETHI C ONOPOU
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PacTBOPEHHOTOBEIIIECTRA.
Buiuucnenus:

CHCHOJIb30BaHUEMIIOHSI THI«MaCCOBast
JIOJIs1 BELIECTBA B PACTBOPE»

HauH(pOpMaIUION3yIeOHNKA

U CIPABOYHBIX MaTEpUajIoB, TPaMOTHO
VCIIOJIb30BaThU3YYECHHBIUTIOHSTUNHBIN
anmapar Kypca XUMHUU

2.4

OCHOBHBIEKJIACCHI
HEOPTaHMYCCKHUX
COeIMHEHUN

11

Krnaccudukanus HeopraHn4ecKux
coenunennit. Oxcupl. Kiaccudukanus
OKCH/IOB:COJIe00pa3yrone(0CHOBHBIE,
KHUCIIOTHBIE, aM(OTEpHBIEC)

U HECOJIEOOpa3yIoIIHe.
HomenknatypaokcuoB. Ou3ndeckue
Y XMMHAYECKUE CBOKCTBA OKCUJIOB.
[Tomy4eHnEeOKCHIOB.
OcnoBanus.KiaccugukannsocHOBaHUIN:
IEJI0YM U HEPACTBOPUMbBIE OCHOBAHMUSI.
HomenknatypaocHoBaHuN. PU3NUECKHE U
XUMHYECKUE CBOMCTBA OCHOBAHUIA.
[Tomy4eHreOCHOBaHUM.

Kucnotsl. Knaccudukarus Kucior.
Howmenknarypa kucnor. @uznueckue

Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOocTuMeTauioBH.H.bekerosa.
Ilomy4yeHne KUCIIOT.

Conu. HomeHknarypa conei.
OU3NYECKUENXUMUYECKUECBONCTBA
conen. [Tonyuenue comen.
['eHeTHuecKasCBA3bMEKTYKIaCCaMuU
HEOPraHWYECKUXCOETMHEHUM.

Krnaccudunuposats nzydyaeMole
BEIIIECTBAIIOCOCTABYHCBOMCTBAM.
CoctaBasaTbPopMyIBIOKCHIOB,KUCIIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX
MTOMEXTYHapOTHOMHOMEHKIaType.
[Iporuo3upoBaThCBOMCTBABEIIECTB
HA0CHOBEOOITUXXUMHICCKUXCBOUCTB
M3YUYEHHBIX KJIACCOB/TPYIII BEILIECTB,
KKOTOPBIMOHUOTHOCSITCSI.
CocTaBisTbMOJIEKYJIIPHbICYPaBHEHUS
peaKuui, WIUTFOCTPUPYOLIUX
XAMUYECKHE CBOMCTBA M CITOCOOBI
MOJTYYEHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TAKKE
MOATBEPKIAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKAY HUMHU.
ITpou3BOAUTEBBIUKCIICHUS
MOYpPaBHEHUSAMXUMUYECKUXPEAKITUH.
[InaHnpOBATHUOCYIECTBIISITH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI,TPOBOAUTHHAOIIOICHUSI,
JieJaTh BBIBO/IBI IO pe3yJibTaTam
AKCIIEPUMEHTANPUTIPOBEICHUN
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Xumuueckuiiakcnepumenm:
Jlemoncmpayuu.
OO6pa3ubIHEOPTraHNYECKUXBEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBITHL WILTIOCTPUPYIOIIHUEXUMUYECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHwvieonvimol
OnpeneneHnepacTBOPOBKUCIOT
UIIEJI0YECIIOMOIIBIOUHIUKATOPOB.
N3yueHneB3auMoAeCTBUSKUCIOT
CMETaJUIaMU,pEaKIIUHHEUTpaTU3alUu.
BzaumopericTBre pactBopa CepHOU
KHCIIOTHI ¢ okcuaoMm menu (II).
[TonyueHreHepaCTBOPUMBIXOCHOBAHUIA.
BriTecHeHnEOAHOTOMETAIIIAAPYTUM
13 pacTBOpA COJIU.
Ilpaxmuueckaspaboma
Ne6.PemenneskcrepuMeHTanbHbIX
3agaunoTeMe« BaxKHENIIINEKIIACCHI
HEOPTaHUYECKUX COEAUHEHUI.
Buviuucnenus:
MOYPaBHEHUSIMXUMUYECKOUPEAKIIUHN
KOJIMYECTBABEIIECTBA,00beMa,MaCChl
MOM3BECTHOMYKOJIMYECTBYBEIIECTBA,
00BeMy, Macce peareHTOB
WIIANPOTYKTOBPEAKIIUN

71a00paTOPHBIXOMBITOBUIIPAKTHUECKUX
pabor.
CrnenoBarbnpaBuiaM0e30n1acHOM
paboTsl B 1abopaTopuun
PUHUCTIONH30BAHUMXUMHIECKON
MIOCY/IbI U 000PYTIOBAHMSI.
BricTpanBaThpa3BepHYTHICMTUCEMEHHBIC H
YCTHBIE OTBETHI C OMTOPOH
HauHdOpMaIUIOU3ydyeOHIKa

U CIIPABOYHBIX MAaTE€pPUAIOB, IPAMOTHO
VICII0JIb30BAThU3yYECHHBIUTIOHA TUMHBIN
anmapar Kypca XuMuu

Uroronopasneny:
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IepuoanueckniizakonullepuonndeckasicucreMmaxummnieckuxyieMeHToB..MenaeneeBa.CTpoeHuEeaATOMOB.
XumMnuyeckasacBsaA3b.OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIIMU

3.1 | [lepuoauueckwii
3aKOH
ullepnoanueckas
cucTeMa
XAMHAYECKUX
2JIEMEHTOB

Ctpoenue atoma

J.1.Menpeneena.

7

[lepBblenONBITKUKIACCUDUKALIUH
XUMHYECKUX3IIeMEHTOB. [ IoHsATHE

O rpynmnax CXOJIHBIX 3JIEMEHTOB
(LIETTOYHBIE U IIETOYHO3EMEIIbHbBIE
METaJLJIbI,IaJIOT€Hbl, THEPTHBIETA3bI ).
DneMeHThI, KOTOpble 00pa3yroT
aMmdoTepHbIE OKCUJIBI U TUAPOKCHUJIBI.
ITepnonnueckuiizakon.llepuognueckas
CUCTEMa XUMHUYECKUX AJIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUIMHHOTIEPHOIHAsL (POPMBI
[Teproauyeckoi CUCTEMbI XUMUYECKHUX
aneMmeHToB/[.M1.Menneneesa.lleprnoasl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSIAKOBOTOHOMEPA,HOMEPOBIEPHOJIA U
IPYIIIbI AJIEMEHTA.
CrpoenunearomoB.CoCcTaBaTOMHBIX
anep. M3oromnsl. DnekTponsl. CTpoeHue
AIEKTPOHHBIX000JI0UEKATOMOBIIEPBHIX
20 XMMHUYECKUX 3JIEMEHTOB
ITepunoauueckoi CUCTEMBI
JA.N.MenneneeBa. XapakTepucTrUKa
XUMHYECKOTO AJIEMEHTA
noerononoxeHutosl lepuoanueckon
cucteme .M. Menaeneena.
3aKOHOMEPHOCTUU3MEHEHHIPAINYCa

PackpbIBaTbCMBICITIEPUOIUYECKOTO
3aKOHa.

OnuchIBaTECTPOCHUETAOTHITHI
«ITepuoanueckasiCuCTEMaXUMUYECKUX
anemeHToB [.1. MeHnaeneeBay.
MonenupoBaTbCTpOEHNEATOMA,
SHEPreTUYECKUXYPOBHEUHUIIONYPOBHEN
IIPU TTOMOIIY PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpaguieckux GopMyIl.
[TosicHATbPU3UYECKUITCMBICIT
MOPSAAKOBONOHOMEPA,HOMEPOBIIEPUOIA U
TPYIIIbI AJIEMEHTA.
XapakTepu30BaTbXUMUYECKUEITIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUW, KaJIbLIUN
Y UX COETMHEHUS I10 MTOJIO0KEHUIO
Bllepnonnueckoiicucreme /. 1.
Menpeneena.
OO0BACHATHOOIINE3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XUMHUUYECKUX
AJIEMEHTOB (U3MEHEHHUE PAInYyCOB
aTOMOB, AJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEIUHEHUM
BIIPE/IENaXMaJIBIXIIEPUOJOBUTIIABHBIX
HNOATPYIII C yYETOM CTPOEHHUSI UX
aTOMOB;
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aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METANTMYECKUXUHEMETATIIINYECKUX
CBOWCTB I10 TPYNIIaM U IIEPUOJIAM.
3nauenuel leppoanueckorozakona
ullepnoan4ecKONCUCTEMBIXUMUYECKHUX
AJIEMEHTOB JIJIs1 Pa3BUTHUS HAYKH U
npaktuky. /.. MenneneeB — ydeHslit
UrpakIaHuH.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
B3auMoaelicTBUeTHAPOKCHIAIIMHKA C
pacTBOpaMU KUCJIOT U IIEJIOUYEH.
MoaenupoBaHue CTPOCHUS MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEMN,
AIEKTPOHHBIXUCTPYKTYPHBIX(HOPMYIL.
Ta6nuna «llepuonnueckas cucrema
XHMHYECKUX DJIEMEHTOB
J.1.MenneneeBay.

JlabopamopHvie onvimoi
O3HakoMJieHHecOoOpa3llaMUMETaJIIOB U
HEMETAJIJIOB

Y4acTBOBaTbBCOBMECTHOHPAOOTE B
nape ujiu rpymre.

BricTpanBaThpa3BepHYTHIENMCEMEHHBIE U

YCTHBIE OTBETHI C OIIOPOM
HanH(pOPMAIUION3Y4eOHUKAUIPYTHX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XUMHYECKasl CBA3b.
OKHCIINTENBHO-
BOCCTAHOBHUTEIILHBIC
peakiuu

Xumuueckas cBs3b. KoBajmeHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUYECKUX
sneMmeHTOB. MoHHas cBa3b. CTeneHb
okucyeHuss. OKUCIUTEIbHO-
BOCCTaHOBUTENbHbIEpeakuu. I Iporieccrl

PackpbIBaTbCMBICIN3YUaEMBIXITOHSATHM.

OnpenensiTbBUAXUMUYECKOMCBS3U B
COEIMHEHUHU.

MopaenupoBaTh CTPOCHUE MOJICKYJIPH
IIOMOIIIY PUCYHKOB, MOJIEIIEM,
AIEKTPOHHBIXUCTPYKTYPHBIX(DOPMYI.
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OKHCIICHHS] 1 BOCCTAHOBJICHHS.
OKHCIUTENN U BOCCTAHOBUTEH.
XHUMUYECKUNIKCIIEPUMEHT: N3yYCHHE
00pa3IioB BEIIEeCTB METAJIIIOB
MHEMETAJUIOB,B3aUMOJICHCTBUE
I'UIPOKCUJAIIMHKACPACTBOPAMUKHCIIOT U
1IETI0YEH, ITPOBEICHUE OIBITOB,
WUTFOCTPUPYIOLIUX IPUMEPHI
OKHUCJINTEIBHO-BOCCTAHOBUTENBHBIX
peaxuuil (ropeHue, peakuu
pa3IoXKEeHUs], COeTUHEHNS).
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

OnbITHL, WLTIOCTPUPYIOIIUETPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NO0KEHUS,COSTUHEHMS] )

Hcnonb30BaTbXUMHYECKYIOCUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiui.
OrnpenensiTbcTeNeHbOKUCICHUSIATOMOB
XUMHUYECKUX DJIEMEHTOB 110 (JopMyIam
¥ COCTaBJIITH (POPMYITBI OMHAPHBIX
COE€IMHECHUUIIOCTEIICHUOKUCIIEHUS
aTOMOB XHMHUYECKHUX DJIEMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTaHOBUTEIIb. PaccTaBiIsaATh
KO2(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIHLHBIX
PEAKLMI METOJIOM JICKTPOHHOTO
OajaHca.

HaOmronaTe XuMu4decKue
OTIBITHINOIJIAHY,aHATTU3UPOBATHHU]]
eJIaTh BBIBOJIBI.

Ucnonb3zoBate UKT mag co3panus
MO/IEJICH,TOATOTOBKUIIPE3CHTAIIUM,
JIOKJIaJ0B 110 TEME.
BricTpanBaThpa3BepHYTHIEMMCEMEHHBIE U
YCTHBIE OTBETHI C OIOPOU
HanH(pOpMaIION3y4eOHUKAN JPYTUX
HMCTOYHHMKOB,BTOMUHCIeIHTepHETA

Hroronopazneny 15
Pe3epBHOEBpeMS 3
OBIIEEYNCIIOYACOB 68
[10 ITPOI'PAMME
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9 KVIACC

Ne
/11

HaumenoBaHue
pa3aenoB U TEM
ydeOHoronpeamera

KomnuectBoO
YacoB

ConeprxanueoOydeHust

OCHOBHBIEBUIBIIEATEIHLHOCTH
oOy4Jaronuxcs

BemeCTBonngnquKuepeaKunn

11

IloBTOpEHME
UyTITyOJieHue
3HAHUMOCHOBHBIX
pa3aenoBKypca
8xuacca

5

[Tepnonnueckuizakon.llepuonnueckas
CUCTEMaXUMHUYECKUXAJIEMEHTOB
JA.N.MenneneeBa.CTpoeHHEaTOMOB.
3aKOHOMEPHOCTUBU3MEHEHUNCBOMCTB
XUMUYECKUXIIEMEHTOBIIEPBBIXTPEX
NEPUOA0B, KU, KaIbIUIH X
COE€IMHECHUNBCOOTBETCTBUA
CIIOJIOKEHUEMDJIEMEHTOB
BlleproinuecKkoCcuCTEMENCTPOECHUEM
UXaTOMOB.

CrpoeHneBenecTBa: BUIBIXUMUYECKON
CBsI3U. TUMBIKPUCTATITNIECKUX
PEIIETOK,3aBUCUMOCTHCBOMCTB
BEIIIECTBAOTTUIIAKPUCTATUIMYECKON
PELIETKUMBUIAXUMHYECKON CBSI3U.
KnaccudukanusnaomenknaTypa
HEOPTraHMYECKUXBEIIECTB. XUMHUUECKUE
CBOMCTBABEIIECCTB,0THOCSIINXCS
KPa3IMYHBIMKIIACCAMHEOPTaHUYECKUX
COCJIMHEHUI, ITCHETUUECKASICBSI3h
HEOPraHUYECKUXBEUIECTB.

XapakTepu30BaTbXUMUYECKUEIITIEMEHThI
MEPBBIXTPEXIIEPHUOIOB, KATUSUKAIBLIS
MOUXIOJI0XkeHNIOBI [eproanueckoit
cucteme/l.M.Meneneena.
KinaccudunnpoBatbuHas3biBaTh
HEOPraHUYECKUEBEIIECTBAN3YYEHHBIX
KJIACCOB.
OnucpIBaThOOIUEXUMUUECKUE
CBOMCTBABEILIECTBPA3TNYHBIXKIIACCOB,
MOATBEPAKAATHCBOMCTBAIIPUMEPAMU
MOJIEKYJISIPHBIXYPABHEHU M XUMUYECKHUX
peaKkuu.
OnpenensiTbBUIXUMHYECKONCBA3N
WTUIKPUCTATUTMYECKONPEIIETKH
BEILIECTBA.
IIporao3upoBaTbCBOMCTBABELIECTB
B3aBUCHUMOCTUOTHUXCTPOECHHUS.
BricTpanBaThpa3BepHYTHIETUCEMEHHBIE
NYCTHBIEOTBETBICONIOPOM
HauH(pOpMaIUION3y4eOHUKA
HCIPaBOYHBIXMATEPHUATOB,[PAMOTHO
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Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

03HAaKOMJICHUE C MOJIETSIMU
KPUCTAJUIMYECKUX PEMIETOK
HEOPraHNYECKUXBEIIECTB—METAIOB U
HeMeTauioB (TpaduTa u anmmasa),
CJIOKHBIXBEILECTB(XI0pUAaHATPHA)

HCTIOJIb30BATbU3YYCHHBIUTIOHATUAHBIN
armapar Kypca XuMuu

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuui

KrnaccupukanusaxumMuaeckux peakium
NOpa3IUYHbIMIPU3HAKAM(TIOYUCITY
MCOCTaBYYy4YacCTBYIOLIMXBPEAKIIUU
BELIECTB,ITOTEINIOBOMY3(PEKTY,
OM3MEHEHUIOCTENIEHEMOKUCIICHNUS
XUMUYECKUXIIEMEHTOB,
OOOPATUMOCTHU,IIO YYACTHIO
KaTtajmn3aropa). IK30-
UIHI0TEPMUYECKUEPEAKIIUHY,
TEPMOXUMUYECKHEYPaBHEHUS.
[ToHATHEOCKOPOCTUXMMUYECKOU
peakuuu.IlonaTrneo600paTUMBbIX
MHEOOPATUMBIXXUMUYECKUX PEAKITUSX.
[ToHSATHEOTOMOT€HHBIXHM T€TEPOre€HHBIX
peaknusx.l lonsiTueokaranuse.
IToHATHEOXMMHYECKOMPABHOBECHUU.
DaKTOPHI,BIUAIOLINEHACKOPOCTh
XUMHYECKONPEAKITUUHUTIONIOKEHUE
XUMHAYECKOTOPAaBHOBECHS.
OKHCIUTETEHO-BOCCTAHOBUTEILHBIE

PacKkpbIBaTbCMBICIN3Y4aEMBIXITOHATHIA
UITPUMEHATHITUIIOHATHUAIIPH ONMCAHUU
CBOMCTBBEILIECTBUUXIIPEBPAILICHH.
KnaccuduimpoBarbXxumMmuaeckue
PEaKIMUIIOPA3INYHBIMIIPU3HAKAM.
YcTaHaBIMBaTb3aBUCUMOCTBCKOPOCTH
XUMHUYECKOMPEAKIUUOTPA3INYHBIX
(dhakTOpoB.
[IporHo3upoBaTEBO3MOKHOCTH
POTEKAaHUAXUMUYECKUXIPEBPALICHHI
BPa3JINYHBIXYCIOBUSX.
OrnpenensiTbOKUCIATEb
nBoccraHoBuTenbsBOBP.
CocTaBnsAThIIEKTPOHHBIHOATAHC
peaKIuu.

IIpon3BOAUTHBBIYUCIICHHS
MMOXUMUYECKUM YPABHEHUSIM.
VYyacTBOBaTEBCOBMECTHOHPaAOOTE
BIIAPEWINTPYTIIIE.
BricTpanBaTbpa3BepHYTHIENMCEMEHHBIE
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peakiMu, SJIEKTPOHHBIN OallaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuun. CocTaBlIeHUE YPABHEHUI
OKHCIUTENFHO-BOCCTAHOBUTEIBHBIX
PEaKLMIICUCIONb30BAHUEMMETO, 12
AJIEKTPOHHOTO OajaHca.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
HccenenoBaHne3aBUCUMOCTHCKOPOCTH
XUMUYECKON peakiu OT BO3JACUCTBUS
pazIUYHBIX (AKTOPOB.

OnBITHL, WLTIOCTPUPYIOITUETTPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUSI,COCTUHEHNS ).
Buiuucnenus:
KOJIM4YECTBaBEUIECTBA,00bEMANMACChHI
pEeareHToB WU MPOJYKTOB 110
ypaBHECHUSIMXUMUYECKUX PEAKITUH

Y YCTHBIE OTBETHI C
OMOPOMHANH(POPMAITUIOU3YYEC

OHUKa

Y CIIPABOYHBIX MAaTEpUAJIOB, PAMOTHO
WCIIOJIb30BaThNU3yYCHHBIMTIOH I TUMHBIN
anmnapar Kypca XUMUHU

1.3

DNEKTPONUTHYECKAs
JIICCOITHAITHSI.
XHUMUYECKUE
peakuuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JUCCOLUALINY. DJIEKTPOIUTHI
WHERJIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3MIUCCOLMAI[MMBEIIICCTB

C Pa3JIMYHBIMU BUJAMH XUMUYECKON
cBs3u.Crenenpaucconyanui. CUjIbHbIC U
cnabbie PIEKTPOIUTHI.
Peaknnunonnorooomena. Y ciiosus

PackpbIBaTbCMBICIN3YUaEMBIXITOHATHH, &
TAKXKE CMBICJI TEOPUU
BJIEKTPOJIUTUYECKON IMCCOUALIHH.
OOBSICHATH TPUYUHBI
3JIEKTPONPOBOAHOCTUBOHBIXPACTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIC U CHIIbHBIC
AIIEKTPOJIUTHI.
CocTaBiThypaBHEHUAAUCCOIIUALIAN
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MPOTEKaHUAPEAKIIMITHOHHOTO0OOMEHa,
TIOJTHBIE Y COKPAIllCHHbIE HOHHBIE
ypaBHeHUsIpeakinil. CBOMCTBAKUCIIOT,
OCHOBAHUU U COJIEN B CBETE
MIPEACTABICHUHOOAICKTPOIUTHIECCKOM
nucconuanu. KauecTBeHHbIE peakinu
Ha noHbl. [lonsiTHE O THApPOIU3E

coJiei.

Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
HccnenoBannesneKTponpoBOIHOCTH
pacTBOPOB BEIIECTB, IIpoliecca
JTUCCOLUALINY KUCIIOT, IIeJI0Ye
MCOJIe(BO3MOKHOUCIIONB30BAHUE
BUJIEOMATEPHUAIIOB).

OnbITEI, WUTIOCTPUPYIOLIKE TPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3zoBaHueOCa Ka,BbIICIICHUETA3a,
00pa3oBaHUE BOJIbI).

Pacnio3naBanue HEOPraHMYECKUX
BEILIECTBCIIOMOIIBIOKAY€CTBEHHBIX
peakiuii Ha HOHBI.
JlabopamopHhuwitionvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIMu HOHHOTO OOMEHAa B pacTBOpax
AIEKTPOIUTOB(COOPA30BAHNEMOCAIKA,
BbIJIeJIeHHEeMra3a,00pa30BaHUEMBO/IbI ).

KHUCJIOT, IIEJI0YEH U COJICH, MOJIHbIC
HCOKPaIICHHBICMOHHBICYPABHEHUSI
XUMUYICCKUXPEAKITUHNOHHOTOOOMEHA,
KpaTKUE NOHHBIE YPABHEHUSI MPOCTHIX
pEaKIN TUAPOIIN3a COJEH.
XapakTepu3oBaTh OOIINE XUMHUYECKHUE
CBOMCTBA BEIIECTBPA3IMYHBIXKIIACCOB Ha
OCHOBE TEOPUH AIEKTPOIUTUIECKOU
JIMCCOLHUALINY;TOATBEPAKIATHCBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUU.
PemarpakcriepuMeHTaNbHbIE3a1auN

I10 TEME.

[ImannpoBaTBMOCYIIECTBIISITH HA
MPAKTUKE XUMHUUECKUE

AKCTIIEPUMEHTHI, ITPOBOIUTHHAOIIOICHNS,
JleJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
JKCIIEPUMEHTA MPU NPOBEICHUN
J1a00PATOPHBIXOMBITOBUMPAKTUYECKUX
pabor.
CrnenoBaThnpaBuiaM0Oe30macHON
paboTHI B JIabopaTtopuu
MPUHUCIIOIB30BAaHUMXUMHUUECKOMN
MOCY/IbI U 000PYI0BAHMUSI.
[1poBOANTEBBIYUCIECHUSTIOXUMUYECKUM
YPaBHEHUSIM.
VYyacTBOBaTEBCOBMECTHOHPAOOTE
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Ipaxmuueckaapaboma:
Nel.PemenneskcriepuMeHTanbHbIX
3a/1a4 1o TEME.

Buviuucnenus:
MIOYPaBHEHUSIMXUMHUYECKUXPEAKIIUIA

BIIAPEWIUTPYTIIIE.
BricTpanBaTbpa3BepHYTHIEINCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH
HauHpOpMaIUION3y4eOHUKaN IPYTUX
MCTOYHUKOBUH(GOPMAITUU,BTOMYHUCIIE
HNurtepnera

HUroronopazneny

17

HemeTalsibIMUX COETUHEHMS

2.1

OOmras
XapaKTEePUCTHKA
XAMHAYECKUX
2JIEMEHTOB
VIIA-rpynmnsl.
["anorenn!

OO6mrasixapakTepruCcTUKarajJioreHoB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEepPHbIC CTETICHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUUYECKHUE CBOMCTBA HA TPUMEPE
xJjiopa(B3auMojieiCTBUECMETAIITIaMU,
HEMETAJUIAMHU, [IEJT0YaAMM ).
XnopoBogopoa. CostHasIKUCIIOTA,
XUMHUYECKUECBOWCTBA,TOTYYEHHUE,
npuMeHeHue. JlercTerue xiaopa

U XJIOPOBOJOPO/Ia HA OPraHU3M
yeJioBeKa. BaxxHeHImmex mopuIbInux
HaxO0XXJICHUE B TIPUPO/JIE.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

OnbIThl, 0Tpaxarouuepusnieckue
UXUMHUYECKUECBOWCTBAraJIOr€HOBUHUX
COEIMHEHM(BO3MOKHOHUCIIOBL30BaHNE

OOBICHATHOOIIINE3aKOHOMEPHOCTH
BU3MEHEHUHCBONCTBHEMETAIITIOBUMX
COEMHEHNH B MPEIENIax MaJIbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIII
[Tepunonnyueckoi CHCTEMBI XUMUYECKHIX
AJIEMEHTOB C YYETOM CTPOCHHUSI X
aTOMOB.

XapakTtepru3oBaTh(hU3NIECKUE
UXUMHUYECKNECBONCTBAMPOCTHIX
BEILIECTBraJIOr€HOB(HAIPUMEPEXIIOPA) U
CJIOXHBIX BEIECTB (XJIOPOBOJOPOA,
XJIOpHJIa HATPHSs), CIIOCOOBI UX
MOJIyYCHUS], IPUMECHEHHUE U 3HAUCHHE

B MIPUPO/IE U )KU3HU YEJIOBEKA.
OnpenensaTbXa0puA-UOHBIBPACTBOPE.
[1maHupOoBaTHUOCYIIECTBIISITH HA
MPaKTUKE XUMUYECKHE

AKCTIEPUMEHTHI, ITPOBOIUTHHAOIIIOICHMUS,
JIe1aThbBBIBOIBIIOPE3YIbTaTaM
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BUJICOMATEPHAIIOB).
O3HakomIIeHHECOOpa3aMUXIOPUI0B
(raJIoreHu10B).
JlabopamopHhuwitionvim:
N3y4eHnecBONCTBCOITHOUKNACIIOTHI.
[IpoBeneHre KaueCTBEHHBIX pPeaKIuii
Ha XJIOPUJI-UOHBI.
IIpakmuueckaapaboma
No2:TTosryuyeHHECONTHOMKUCIIOTHI,
VU3YYEHHE €€ CBOWCTB.

Buviuucnenus:

10 YPABHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIMOIMHU3PEareHTOB1aHBU30bITKE

HKCIIEPUMEHTA MTPU MPOBEJCHUU
1a00PATOPHBIXOMBITOBUNPAKTUYECKUX
pabor.
CrnenoBaThpaBuiIaM0O€30mMacHON
paboThI B 1a0OpaTOpHUU
MPUHUCIIOIB30BAaHUUXUMHUUECKOMN
MOCY/Ibl U 000pPYAOBaHUS.
BricTpanBaTbpa3BepHyTHIETUCEMEHHBIC
Y YCTHBIE OTBETHI C OMOPOI
HauHdopMaIon3yuyeOHIKa

U CIIPaBOYHBIX MAaTE€pUaJIOB, TPAMOTHO
HCIO0JIb30BaTbU3YUEHHBIUTIOHATUMHBIN
anmnapaTKypcaxumMuu

2.2

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX
AJIIEMEHTOB
VIA-rpynnst.Cepa
U €€ COCIMHEHUS

OO611ast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynnel. OcoO€HHOCTUCTPOESHUS
aTOMOB, XapaKTEepPHbIE CTEIICHU
OKHCIICHUSI.

CrpoeHnue u puznueckre CBOMCTBA
MPOCTHIX BEIIECTB — KUCIIOPOJIa U CEPHI.
AJIOTPOITHBIEMOIU(DUKALIMUKUACIIOPOIa
U cepbl. XUMUYECKHUE CBOMCTBA CEPHI.
CepoBojiopo1,cTpocHue, PU3NISCKUE U
XMMHUYECKUE CBOMCTBA.
OKcuabICepbIKaKIpeICTaBUTETN
KHCJIOTHBIX OKCH/JIOB.
Cepnasikuciora,puzndeckue
MXUMHYECKHECBOMCTBA(0OIIMEKAK

OOBICHATHOOIINE3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VIA-rpynnslMnxcoeIMHEHUHCYYETOM
CTPOEHUS UX aTOMOB.
Xapakrepu3oBaTb(hU3NUECKUE
MXUMHAYECKUECBOUCTBAIIPOCTOTO
BELIECTBA CEPHI U €€ COCIMHECHUH
(cepoBOAOPO1a,0KCUOBCEPHI,CEPHOM
KHCIIOTBI, CyJIb(PaToB), CITOCOOBI X
MOJIy4E€HUS], IPUMEHEHUE U 3HAUCHHE
B IIPUPOJIE U )KU3HU YEJIOBEKA.
OnpenensTbHaTN4UECYIb()AT-HOHOB B
pacTBope.
OOBACHATHCYIIHOCTHIKOIOTHUECKUX
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PEICTaBUTEIISIKIACCAKUCIIOT
U crieruduaeckue). XMMUISCKHEe
peakiuu, Jexariiue B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJTy4YeHus
cepHoii kucioTsl. [Ipumenenue. Conn
CEpPHOMKHCIIOTHI, KaueCTBEHHASIPEAKIIUSI
Ha Cyib(}aT-uoH.

Haxoxzaenue cepbl 1 €€ COeTMHEHUI
BIIPUPOAE. XUMUUECKOE3ATrPS3HEHNE
OKpY’KaIOLIEH Cpeibl COETUHEHUSIMU
cepbl(KUCIOTHBICIOK U, 3ar PI3HEHHE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
IPEIOTBPALICHUS.
Xumuueckuiiaykcnepumenm:
Jlemoncmpayuu:
O3HakomiieHHecoOpa3IaMucepbIuee
COeMHEHUAMU (BO3MOYKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue npoiiecca oOyriivBaHus
caxapa noJi IeiCTBUEM
KOHIIEHTPUPOBAHHOMCEPHONKHUCIIOTHI.
Jlabopamopnvie onvimul:

N3yyeHne XuMU4eCKnX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[TpoBeneHnekauyecTBEHHOMpPEaKIIMMHA
cynb(dar-uoH u HabII0ICHUE TPU3HAKA
€enpoTeKaHus

po0JsIeM,CBA3aHHBIXCIIEPEPAOOTKOMN
COCIMHEHUN CEPBI.
[11aHupOBaTHHOCYIIECTBIISTH HA
MPAKTUKE XUMHUUECKUE
AKCIIEPUMEHTHI,IIPOBOAUTHHAOIIIOICHHUS],
JieaTh BBIBOJIBI IO PE3YJIbTATAM
AKCIIEPUMEHTA.
CrnenoBaTepaBuiIaMO€30acCHON
paboThI B JIabopaTopuu
MIPUHUCIIOIB30BaHUNXUMHUYECKOMN
HoCyZbl U 000PY10OBaHUS.
IIponsBoauTh
BBIYUCJICHUATIOXUMHUYECKUMY
PaBHEHUSM.

Hcnonb30BaTh NP BHIMOIHEHUT
y4eOHBIX 3aJaHUIl TEKCThl YUEOHHKA,
CIIPABOYHBIE MaTEPUAIIBI
(ITeproguyecKkyrOCUCTEMYXUMUYECKUX
sanementoB/l. . Menneneera, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM
HCOJIEUBBOJIE,3JIEKTPOXUMHUYECKUI P
HaIpsHKEHU METaJioB).
Hcnonb30BaTh MU BHITTOJTHEHUT
yueOHBIX 3aJJaHU U B TIPOLIECCE
MCCJIEI0BATENBCKON AEATENBHOCTH
Hay4YHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTOCOIePKAHUS,CITPABOYHbIE
Martepuabl,pecypceilIHTepHETa
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2.3

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX
AJIIEMEHTOB
VA-rpynunsl.
AzoT,pochopunx
COETMHEHUS

OO6m1ast xapaKTepuCTHKA 3JIEMEHTOB
VA-rpynmbl. OcCOOEHHOCTUCTPOEHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUSI.

A30T, pacpocTpaHEeHHE B IPUPOJIE,
(bH3MUEeCKUENXUMIYECKUECBOMCTRA.
Kpyrosopor a3ora B mpupoze.
AMMHaK,eropu3n4ecKuenXuMUIeCcKre
CBOMCTBA, OJIyY€HHE U PUMEHEHUE.
ConnamMMoHUS, X PU3NIECKUE
UXUMHYECKHUECBONCTBA,IPUMEHEHHE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHSI.

A3OTHas KUCJIOTA, €€ TIOJTyYCHHE,
(U3NIEeCKUEUXMMUIECKUECBONCTBA
(oOuue Kak MpeacTaBUTENS Kilacca
KHUCJIOT U crieniupruyeckue).
Hcrnonp30BaHne HUTPATOB M COJICH
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
ynoO0peHuil. XUMUYECKOE 3arpsi3HeHHE
OKPYXaroUIeH Cpebl COCTUHEHUSIMA
a30Ta(KUCIOTHBICOK /!, 3arPSI3HCHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop,amnoTponHbieMoupUKaAITAN
docdopa, hu3nIeCKre 1 XUMUICCKHE
cBorictBa. Oxcua pochopa (V)
udocdopHaskuciora, puznIecKue

OO0BACHIATHLOOIINE3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 2JICMEHTOB
VA-rpynnsmuxcoe IMHEHUNACYYETOM
CTPOEHUS UX aTOMOB.
XapakTepru3oBaTh(HU3UUECKUC
UXUMUYECKHECBONCTBAMPOCTHIX BEIIECTB
azora u pocdopa u ux
CO€IMHEeHUI(aMMHaKa,CcoJIeHaMMOHUS,
a30THOM KUCJIOThI, HUITPATOB, OKCUA
dbocdopa (V) u dochopHOit KUCIIOTHI,
dbocdaToB), cmocoObI UX MOTYyUCHUS,
MPUMEHEHUE U 3HAaYCHUE B IPUPOJIC

U )KU3HUYEJIOBEKA.
OnpenensaTbuoHbIaMMOHUSU(OChHAT-NOHBI
B pacTBOpE.
OOBIICHATHCYIIHOCTHEIKOIOTHICCKUX
po0JIeM,CBA3aHHBIXCHAXOXKICHUEM
coelMHeHui a3ota u ochopa

B OKpY>Kalolleu cpeae.
[11aHUpPOBATHHOCYIIECTRISITH HA
MPaKTUKE XUMHUYECKHE

HKCIIEPUMEHTHI, IPOBOAUTHHAOIIIOICHHUSI,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00PaTOPHBIXOMBITOBUIPAKTHIECKOM
paboTHLI.
CrnepnoBaTbhnpaBuIaM0O€301acHOM
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U XMMHUYECKHe CBOMCTBA, MOJIyYCHHE.
Hcnonp3oBanuedochaToBBKaYeCTBE
MUHEPAIbHBIX yIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:
O3HakoMJIeHHEC(PU3NIECKIMHU
CBOMCcTBaMu a3o0Ta, pocdopa

U UX COCTMHEHUM (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
O3nakoMIIeHHecoOpa3aMua30THBIX U
dbochopHBIX ya0OpeHUIA.
[Tony4yenue,coOupanue,pacrno3HaBaHue U
U3Y4YEHHE CBOMCTB aMMHAaKa.
B3anMopneincTBre KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTBI C MEJBIO
(BO3MO>XKHOHCIIOJI30BAHUE
BUJIEOMATEPHUAIIOB).

JlabopamopHvie onvimoi:
[IpoBeneHnexkauecTBEHHBIXPEAKIUI
Ha MOH aMMOHU U (pocdar-noH,
UW3yYECHUETTPUZHAKOBUX

IPOTEKAHUS.

Ilpakmuueckaapaboma
Ne3:ITommyueHneammuaka, n3yyeHue
€ro CBOKCTB.

Buviuucnenus:
MOYpaBHEHUSIMXUMHUYECKUXPEAKITUN

paboThIBIIAOOpATOPUH
MIPUUCTIONE30BAaHUMXUMHYECKOM
MOCY/IbI 1 00OPYTOBAHMSI.
[IpousBoauTh
BBIYHCIICHUSTIOXUMUICCKAMY
PaBHEHUSM.

Hcronp30BaTh PH BBITOTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIPABOYHBIE MATEPUAIIBI
(MepuoaANIECKYIOCUCTEMYXUMHUECKIX
anementoB/[.M1.Mennaeneena, Tabauiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUU
HCOJIEUBBO/IE,3JIEKTPOXUMHUYECKUNPST
HaIpsHKEHUI METaIIOB)
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2.4

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX
AJIEMEHTOB
[VA-rpynmnsl.
Yraepon
MKPEMHUI, UAX
COEIMHEHUS

OO6m1ast xapaKTepuCTHKA 3JIEMEHTOB
IVA-rpynmer. OcoO€HHOCTUCTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCIICHUS.
Yraepoa,amnoTponHbieMo AN UKL,
pacrpocTpaHeHue B IPUPOJIE,
(u3HUecKre 1 XUMUYECKHE CBOWCTBA.
Ancopbmus. Kpyrosoporyriepoaa

B [IPUPOJIE.

Oxkcuaplyriaepoa, uxpu3nieckue
UXMMHUYECKUECBOMCTBA,ICHCTBUE

Ha KUBbIE OPTaHU3MBI, ITOTYyYECHHE

Y IPUMEHEHUE. JKOJIOTUYECKHE
poOJIeMbl, CBSI3aHHBIC C OKCUIOM
yraepoga(I'V),runoresariodaibHOro
MOTEIJICHUS KJIMMaTa, TapHUKOBBII

s Pexr.

VYronbHast KUCIOTA U €€ COJH, UX
bU3UYECKUEUNXUMUYECKUECBOWCTRA,
MOJIy4YEHUE U PUMEHEHUE.
KaugectBenHaspeakiusiHakapOOHaT-HOHBI.
Hcnonr3oBanre kapOOHATOB
BOBITY,MEUITMHE, TPOMBITIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[TepBoHaYaIBbHBIENOHATHS
000praHNYECKUXBEIICCTBAXKAK
OCOEIMHEHUAXYTIepoaa(MeTaH, TaH,

OO0BACHIATHLOOIINE3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
IVA-rpynnsimmxcoe IMHEHUNCY4ETOM
CTPOEHUS UX aTOMOB.
XapakTtepru3oBaTh(HU3UUECKUC

1 XHMHYECKHE CBOMCTBA IIPOCTHIX
BEILECTBYTJIEPOTAUKPEMHUSUUX
COETMHEHMH (OKCUIOB yTIIepo/a,
YTOJIBbHOMKUCIIOTHI, KAPOOHATOB,0KCH/ I
KPEMHHUSI, KPDeMHUEBOU KUCIIOTHI,
CUJIMKATOB),CTIOCOOBINXTIONYYCHHUS],
MPUMEHEHUE U 3HAaYCHUE B IPUPOJIC
Y )KU3HU YEJIOBEKa.

OOBSICHATH TPUYUHHO-CJICICTBCHHYIO
CBS3b:CTPOCHUEBEIIECTBA—>CBOMCTBRA
— TPUMEHEHUE — Ha TIpUMepax
COEMHEHNH yIIIEpOaa U KPEMHHUS.
OnpenensTbkapOOHAT-UCUIIMKAT-UOHBI B
pacTBope.
OOBICHATHCYIIHOCTEIKOIOTUYECKUX
po0JIeM,CBA3aHHBIXCHAXOXKICHUEM
YTIIEKHUCIIOTO Ta3a B OKPYKAIOIICH
cpeze.
[TonTBepk1aThOCOOEHHOCTUCOCTABA
OpPTraHUYECKUX BEIICCTB MPUMEpPaAMU
MPOCTHIX COSAMHEHUH (METaH, dTaH,
ATUJICH,alleTUIIEH,ATaHOJI, IJIULIEPHH,
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ATUJICH,alleTUIICH,ATaHOJI, TIIUIIEPHH,
YKCyCHasi KHCJIOTA).
[IpupoAHBIECTOUHUKUYTIIEBOIOPO/IOB
(yrosae, npupoOAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
WX POJIb B OBITY U MTPOMBIIIIICHHOCTH.
[ToHSTHEOOHOTOTUYECKUBAKHBIX
BEIIECTBAX  KUPAX,0eNIKaX,yTIIeBOIaX—H
UX POJIU B KW3HU YEJIOBEKA.
MarepualibHO€eTUHCTBOOPTAHUYECKUX U
HEOPTaHUYECKUX COCAUHEHHU.
Kpemnunii,eropuznyeckue

U XUMUYECKUE CBOMCTBA, MOJTyYCHUE
unipuMeHeHue. CoeIMHeHUSIKPEMHUS B
npupojie. O01ue npeacTaBIeHUs
obokcunekpemuusi(IV)ukpemuneBoit
KHUCJIOTE.

CuMKaThl, UXUCIIOIb30BAHUEBOBITY,
MEJIUIIMHE, TPOMBIITUICHHOCTH.
BaxunenmmecTpouTenbHbIEMaTEpUAIIbL:
KepaMuKa, CTEKJIO, IIEMEHT, OCTOH,
x)esne300eron. IIpodieMpiOe30macHOro
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepraOBBIOBCETHEBHOMKU3HH.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:
MoaenuKpucTaInueCKUXPEIeTOK

YKCYCHASIKUCJIOTA),B3aMMOCBSI3b
HEOPraHUYECKUXCOSAMHEHUNYTIEpOaa U
OpPraHUYECKUX BEIIECTB.
OnuceIBaTbPOILOETKOB, KHPOB

U YTJIEBOJIOB B (DYHKIIMOHUPOBAHUU
KUBBIXOPTaHU3MOB,COCTaBIPUPOTHBIX
MCTOYHUKOB YTJIEBOAOPOIOB, UX POJIb
BOBITYUIIPOMBIIIJICHHOCTH.
[IpoBOIUTHEBBIYUCICHUATIOYPABHEHUSAM
XUMHUYECKUX PEaKLINM.
[11aHupOBaTHHOCYIIECTBIISITH HA
MPaKTUKE XUMHUYECKHUE
HKCIIEPUMEHTHI,IPOBOIUTHHAOIIOICHHUS,
JIeNaTh BBIBOJIBI 110 pe3yIbTaTaM
AKCIIEPUMEHTA TIPU IPOBEICHUH
71a060paTOPHBIXOMBITOBUIIPAKTHUECKUX
pabor.
CrnenoBarbipaBuiiaM0e30macHOM
paboThI B J1abopaTopuu
MIPUHCTIONH30BAHUMXUMUIECKON
MOCY/IbI U 000PYI0BAHUSI.
Hcnonb30BaTh PpH BHIMTOJTHEHUT
yueOHBIX 3aJaHUI TEKCThl Y4eOHHUKA,
CIIPABOYHBIE MATEPUAITBI
(ITepuonnyeckyroCUCTEMYXUMHUYECKUX
anemenToB/[.1.Menneneesa, Tabmauiry
pPacTBOPUMOCTHUKHCIIOT,0CHOBAHUH
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anmasa, rpadura, QyaepeHa.
O3HaKOMIIEHHECTTPOLIECCOMAICOPOLIMH
PacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIMYTJIEMUYCTPONCTBOM
MIPOTUBOTra3a.

O3HakoMIIEHHE C TPOYKLIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomatepuansl: cuiaMKaTHas
IPOMBIIIJIEHHOCTB ).
MonenuMoneKy1opraHn4ecKux
BELIECTB.

JlabopamopHhuwitionvim:
[Tonyuenune,coOupanue,pacrio3HaBaHuE U
U3Y4YEHHUE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeneHneKkaueCTBEHHBIXPEAKIINI Ha
KapOOHAT Y CUJIMKAT-UOHBI
UW3YYCHUETTPU3HAKOBUX

IPOTEKAHUS.

IIpakmuueckuepabomui:

Ne4 ITonyuenueyrnekucmororasa,
V3yYECHHUE €r0 CBOWCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3agaunoreMe«BakHEeNIInEeHEMETAIUIbI U
UX COCIUHEHUS.

Buviuucnenusa:
OYPaBHEHUSIMXUMHUYECKUXPEAKIIUN

HCOJICHBBO/IE,IEKTPOXUMUYECKUUPS
HaIpsHKEHUI METAIIOB)

Uroronopasneny

25
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MeTaNILIMUX COETUHEHMS

3.1 | O6muecBoiicTBa 4 OO01as XxapakTepuCTUKa XUMUYECKUX PackpbIBaTh CMBICT N3y4aeMbIX OHITHUIMA
METaJLJIOB 3JIEMEHTOB—METAJITIOBHAOCHOBAHUHUHX UITPUMEHATHITUITIOHATUATIPUOIUCAHUH

1ojoxxeHus B [leppoanyeckoi cucTeMe | CBOMCTB BEILECTB U UX NPEBPALLIECHUM.
XUMHUYECKUX JJIEMEHTOB OOBACHATH 001IEe 3aKOHOMEPHOCTH
JI.N.MeHneneeBancTpOCHUIATOMOB. B U3MEHECHHUU CBOWCTB 3JIEMEHTOB-
Crpoenne metamioB. Meraiumnueckas METAITIOBUNUXCOEUHEHUICYUYETOM
CBA3b U METANINYECKAs CTPOEHHUS UX aTOMOB.
KPUCTAJUINYECKAs] PELIETKA. XapakTepu30BaTbCTPOECHUEMETAIIIOB,
DNEeKTPOXUMHUYECKUNPSTHANPSKEHAN oOuye Gpusndeckre 1 XUMUYECKUe
MeTauioB. PU3NYECKUE U XUMUYECKHE CBOMCTBa METAJUIOB.
cBoiicTBa MeTauioB. O0mIKe crocoob! XapakTepru30BaTbOOIINECTIOCOObI
noJiyueHust MmetajuioB. [lonsTue NOJIyYEHHS] METAJIJIOB.
0 KOPpPO3UHU METAJUIOB, OCHOBHBIE OnuchIBaThCIIOCOOBI3AIUTHIMETAIIOB OT
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH. KOPPO3HH.
CmtaBbI(CTab, UyTYH, TIOPATFOMUHUM, CrnenoBarbnpaBuiiaM0e30nacHoOM
OpOH3a) U UX IPUMEHEHHUE B OBITY paboThI B 1a00OpaTOpHUU
Y TIPOMBIIIEHHOCTH. IPUUCTIOIB30BAHUMXUMHYECKOU
Xumuueckuiiakcnepumenm: NOCYJIbl U 000PYI0OBAHHUS.
Lemoncmpayuu: [Ipon3BOANTEBBIYHUCTIECHUS
OO6pa3ipl METAIIJIOB U CILJIABOB. NOYpPaBHEHUSMXUMHUYECKUXPEAKIIHNMI, eclTu
N3yueHune pe3ysbTaToB KOPPO3UU OJIMH U3 PEAareHTOB COAEPKUT MPUMECH.
METaJNIOB(BO3MOXXHOMCIIOJIb30BAHHE Y4acTBOBaTbBCOBMECTHOWPAOOTE B
BUJICOMATEPUAIIOB). nape Wiv rpynie.
Jlabopamopnvieonvimyi: Hcronbs30BaThIPUBBIIOIHEHUH
O3HakoMJIeHHECOOpa3llaMUMETaNIOB y4eOHBIX3aJaHUMTEKCThI y4eOHUKa,
U CIUIaBOB, UX (DPU3HUECKUMU
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CBOMCTBaMHU.

Buiuucnenus:
MOYPaBHEHUSIMXUMUYECKUXPEAKIIUM,
€CJIA OJIMH U3 PEAreHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTEpHUaIbI
(ITleproanyecKyrOCUCTEMYXUMHUYECKUX
anemenToB/l. . MenpaeneeBa, Tabauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHM
MCOJIEMBBOJIC, JIEKTPOXUMUYECKUIPSL
HaIpsHKEHUIMETAIIIIOB )

3.2

Baxueiimnme
METAJUIBIUUX
COEIMHECHUS

16

[I{e1ouHBIEMETAIIIBI: TOJI0XKECHUE
BlleproanuecKkorCuCTEMEXUMHUYECKHX
anemeHToB [[.M. Menpaeneena,
CTPOCHUENXATOMOB,HAXOXKICHUE
Bpupoae. DU3NueCKUENXUMUYECKUE
CBOMCTBA (Ha MpUMepe HATPUs

ukanus ). OKCUABIUTUIPOKCUIBIHATPUS U
kanus. [[pumeHenne menoYHbIX
METAJUIOB U UX COCTMHCHUH.
[[{enouyno3eMenbHbIEMETaJIbIMarHUi
1 KaJIBIIUH: TIOJIOKEHHE
BlIleproanuecKkonCuCTEMEXUMHUYECKHX
aneMmeHTOB/[.MI. MeHnneneeBa,ctpoeHue
MX aTOMOB, HAX0X/ICHUE B IIPUPO/IE.
DOU3NYECKUEUXUMHUYCCKUECBOMCTBA
MarHus U KaJibliusg. Baxkaelmnme
COCJIMHEHUS KaJbIus (OKCHUI,
TUIPOKCHUI,COJH ). JKeCTKOCTHBOIBI U
CIIOCOOBI €€ yCTpaHEHUs.
ATIOMMHMI:TIOJI0KEHUE
BlIeproanueckoricucreme

OOBACHATHOOIINE3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJJIOBUMUXCOEUHEHUMBIPYIIIAX C
Y4E€TOM CTPOEHHUS X aTOMOB.
Xapaktepu3oBaTb(hU3NIECKUE

U XMMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB METAJUIOB U UX COCITMHECHUH
(OKCUIOB, TUAPOKCHUIOB, COJIEH),
CIIOCOOBIUXITOTYYCHUS, TPUMEHEHUE U
3Ha4YEHUE B MPUPOJIC U KU3HU
YeJI0BeKa.

¥YcranaBauBaTh NPUYUHHO-
CJIE€ICTBEHHYIOCBSI3b:CTPOCHHE
BEIllECTBA— CBOICTBA—IPUMEHEHUE—HA
npuMepax U3y4aeMbIX BEUIECTB.
Pacnio3HaBaThCIIOMONIBIOKAYECTBEHHBIX
peaKkuii HOHbI METAJUIOB: MarHus,
KaJIbIIUs, aTFOMUHMS, ITMHKA, kene3a(1]) u
xenesa (I1I), menu (11).
JlokasbiBaTbaM(pOTEpHBIIIXapaKkTep
OKCUJJOBUTHJIPOKCUIOBATIOMUHUS
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XUMHUYECKUXIIEMEHTOB
JI.11. MenaeneeBa, CTpOEHHE aTOMa,
HaxoxaeHueBnpupoae. duznueckue u
XHMHYECKHE CBOMCTBA aTFOMUHUS.
AMdoTepHBIECBOMCTBAOKCHIA U
TUJPOKCUJIA ATIOMUHUS.
Keneszo:nonoxennesl lepuoanueckon
CHUCTEME XUMHUYECKUX AJIEMEHTOB

.. MenneneeBa, CTpOEHHE aToMa,
HaxoXxJaeHueBnpupoie. dDuzndeckue u
XMMHUYECKUE CBOMCTBA Kese3a.
Oxkcupsl,ruapokcupiuconrmkene3a(ll) u
xenesa (III), ux cocraB, cBoicTBa
UTIOJTyYCHHUE.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
Oco0eHHOCTUB3aNMOICUCTBUAOKCH A
KQJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkparrBaHUETIIAMEHUMOHAMHU
HaTpUs, KU U KaJIblUAsI

(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB).
HccnenoBaHMECBONCTBKECTKOWBOIBI.
IIpouiecc ropeHus xene3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

UIMHKA.

[InaHupOBaTHHMOCYIIECTBIIATH Ha
IPaKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, IPOBOIUTHHAOIIOICHHUS,
JieNaTh BBIBOJIBI 110 PE3YJIbTATaM
AKCIIEPUMEHTA MIPU NPOBEIECHUN
1a00paTOPHBIXONBITOBUIIPAKTHYECKUX
pabor.
CrnenoBaThIipaBriIaMO€30aCHOM
paboThI B 1ab0OpaTopuu
IPUKUCIIOIB30BAHUMXUMHYECKON
oCyAbl 1 000PYIOBaHMUSL.
[IpousBoauTe
BBIYHCIICHUSTIOXUMUYECKUMY
PaBHEHUSM.
Y4acTBOBaTHBCOBMECTHOMPAOOTE B
nape Wiv rpynre.
BricTpanBaTbpa3BepHyThIENNCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU
HauHdOpMaIUIOU3y4yeOHIKa

Y CIIPABOYHBIX MAaTEpPUAIOB, TPAMOTHO
VICIIOJIb30BaTbU3YYECHHBIUTIOHTUNHBIN
anmapar Kypca XUMHU
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JlabopamopHvieonvimoi:

[IpoBeneHne Ka4eCTBEHHBIX
peakuiHanOHbI(MarHus,KaabIys, a0
MUHUS, TMHKA, xene3a(ll)mwkeneza(Ill),
Menu (II), onucanue npu3HAKOB UX
MIPOTEKAHUSI.

HccnenoBanue am(pOTEpHBIX CBOWCTB
TUAPOKCUIAATIOMUHUSUTUIPOKCHIA
IIUHKA.

Ipaxmuuecxkuepabomol:
Ne6.)KecTKOCTBBOABIMMETOIBIEE
YCTpAHECHHUS.

Ne 7. PeuieHue sKCriepuMEHTAIBHBIX
3agaunoreMe«BakHenmmeMeTauisl U
UX COCTUHEHUS».

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CIIMOAMHU3PEAreHTOBIAHBU30BITKE UITH
COJICP>KUT NMPUMECH;
MaCCOBOMI0TMBBIX0IAMPOAYKTA
peakiumn

Uroronopazneny 20

XUMHUAHOKPYKAKOLIascpeaa

4.1 | Xumus 3 BemecrBanmarepruasibIBIOBCETHEBHOM XapakTepu30BaTbPOIbXUMUN
HMOKPYXKaroIas KU3HU 4enoBeka. bezonmacHoe Bpa3InuHbIXC(hepax e TeNbHOCTH
cpena MCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX | JIFOJEH, OCHOBHBIE BEILIECTBA

peakiuii B ObITy. [lepBast momonisb

NMaTCpUualIbl, IPUMCHACMBICBIKU3HU
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MIPUXUMUYECKUXO0KOTrax
Y OTPABJICHUSAX.
XHUMUYECKOE3arPSI3HEHUEOKPYKAOLIEH
cpelbl (TpeenbHas 10mycTuMas
KOHIIEHTpaIus BemecTB. Poib xumuun
BPEIICHUUIKOIOTUUECKUXTIPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.
N3yuenneoOpa3iioBMaTepuaion
(CTEKJI0,CIIIIaBBIMETAIIIIOB, TOJIMMEPHBIE
MaTepuabl)

COBPEMEHHOTOUECIIOBEKA.
OOBsICHATH yCIIOBUS 0€30MaCHOTO
WCTIOJTb30BaHUSABEIIECTBUXUMHUICCKUX
peakiuii B ObITY.

AHanM3UpoOBaTH U
KPUTUYECKUOIICHUBATh HH(POPMAIIHIO O
BITUSTHUU
MIPOMBINIJICHHOCTH,CETLCKOTOX O3S CTBA,
TPaHCTIOPTa U JIp. HA COCTOSTHUE
OKPYKaIOUIEHCPEIBI.
YMeThOKa3bIBATHIIEPBYIOIIOMOIIH
MPUXUMHYECKUX0KOTAXUOTPABIICHHUSX.
[IpuHuMaTh yyactue B 00CYXKICHUU
po0IeM XUMHYECKOU U IKOJIOTUYECKOM
HaIpaBJIECHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIHNIO TI0 pobieMe
UTIPEIIaraThBO3MOKHBICTTY THEE
pereHus

Hroromopazneny: 3
PesepBHOEBpeMs 3
OBIIEEUYHNCIIOYACOB 68
[10 TIPOT'PAMME

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC




KoanuecTBo 4acoB

Ne HaumenoBanue pa3jiesioB K n dueKkTpoHHbIE (LM (POBbLIE)
n/n U TeM MPOrpaMmbl Bceero OHTPOJILHEBIC pakTidecKkue o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoTbI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1aCTh Bubanoreka IIOK
11 €CTECTBO3HAHUS U 5 5 https://m.edsoo.ru/7f41837c
' [IPAKTUYECKON TJIOBAJI-JIAB https://globallab.ru/
JIeITEIIbHOCTH YCIOBEKA
BemectrBa 1 xumMudeckue Bubmrorexa OK
1.2 15 1 https://m.edso0.ru/7f41837c
peaKi1m I'JIOBAJI-JIAB https://globallab.ru/
Hroro mo pazueny 20
Pa3nes 2.BakHeiilmme npeacTaBuTe 1 HEOPraHUYECKUX BelllecTB
bubnuoreka LIOK
21 Bo3nyx. Kucnopoa. 6 https://m.edsoo.ru/7f41837c
' ITonsiTre 06 okcuaax I'JIOBAJI-JIAB https://globallab.ru/
butmoreka [IOK
2.2 Bonopon. Ionsrue o 8 1 https://m.edso0.ru/7f41837c
KHCIOTax | coJiix I'JIOBAJI-JIAB https://globallab.ru/
bubmmoreka [JOK
23 Bopna. Pacteopsl. [lonstue 5 1 1 https://m.edso00.ru/7f41837c
' 00 OCHOBaHUSX I'JIOBAJI-JIAB https://globallab.ru/
OCHOBHBIE KJIaCCBI bubmuoreka ITOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837c
COEIMHEHNH T'JIOBAJI-JIAB https://globallab.ru/
Hroro 1o pasneny 30

Pa3nen 3.11epuonnyeckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.

Xumuueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIHH

3.1 [leproanueckuii 3aK0H U

7

butmmoreka [IOK
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https://m.edsoo.ru/7f41837c
https://globallab.ru/
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[Tepuonnueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB J1.
N. MenneneeBa. CtpoeHue
aroma

XUMHYECKasa CBI3b.

https://m.edsoo.ru/7f41837¢c
TJIOBAJI-JIAD https://globallab.ru/

OxucauTensHo- bubmorexa LIOK
3.2 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTC/ILHBIC TJIOBAJI-JIAB https://globallab.ru/
peakinuu
bubnuorexa LIOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f41837c
I'JIOBAJI-JIAB https://globallab.ru/
bubnmoreka IJOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f41837c

TJIOBAJI-JIAD https://globallab.ru/

OBIIEE KOJIMYECTBO YACOB

[10 [TIPO'PAMME 68
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https://globallab.ru/

9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThbI padoThsI pecypebi
Pa3nes 1.BemecTBo U XMuMH4YeCKHe peaKkIul
bubnunorexa LIOK
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 1 https://m.edsoo.ru/7f41a636
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca I'JIOBAJI-JIAB
https://globallab.ru/
bubnunoreka LIOK
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 https://m.edso00.ru/7f41a636
' peakiui I'JIOBAJI-JIAB
https://globallab.ru/
bubnunoreka LIOK
13 DIIEKTPOIUTHYECKAsT JUCCOLIMALIHS. 8 1 1 https://m.edso00.ru/7f41a636
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX I'/IOBAJI-JIAB
https://globallab.ru/
Hroro no pazneny 17
Pa3nes 2.HemeTanibl 1 X COeANHEHUS
bubmmoteka IIOK
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 https://m.edsoo.ru/7f41a636
' aneMeHToB VIIA-rpynmsl. ["anorenst I'JIOBAJI-JIAB
https://globallab.ru/
OO01mas XxapakTepUCTHKA XUMUYECKUX bubsmorexa LIOK
29 snemenTor VIA-rpymmsr. Cepa u e& 6 https://m.eds00.ru/7f41a636
' ) TI'JIOBAJI-JIAB
COC/MHCHHA https:/globallab.ru/
OO01mas XxapakTepUCTHKA XUMUYECKUX bubsmorexa LIOK
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux 7 1 hittps://m.edso0.ru/77412636
' ' ’ TI'JIOBAJI-JIAB

COCOAMHCHUA

https://globallab.ru/
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https://globallab.ru/
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OO01mas XxapakTepUCTHKA XUMUIECKUX

bub6nmoreka [IOK
https://m.edsoo.ru/7f41a636

24 9/IEMEHTOB IVA-rpynmsl. Yriepon u 8 CITOBAJI-JIAE
KPEMHUH 1 UX COCAMHCHUS https://globallab.ru/
Hroro mo pazneny 25
Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS
bu6nmoreka [IOK
o https://m.edsoo.ru/7f41a636
3.1 OO01111e cBOMCTBA METAIIJIOB 4 CITOBAJI-JIAE
https://globallab.ru/
bubnuoreka [{OK
3.2 Baxkueiiime MeTaisl U UX COSIUHEHUS 16 https://m.eds00.ru/7f413636
' TJIOBAJI-JIAB
https://globallab.ru/
Htoro no pazneny 20
Pa3znen 4. Xumusi u okpyxamomas cpeaa
bu6nmorexa LIOK
4.1 BemectBa u MmaTepuansl B )KM3HU YEJIOBEKa 3 https://m.eds00.ru/7141a636
' T'JIOBAJI-JIAB
https://globallab.ru/
Htoro mo pazneny 3
bu6nmorexa LIOK
PesenBHOE BPEMs 3 https://m.edsoo.ru/7f41a636
p P [JIOBAJI-JIAB
https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
IIpeametr xumuu. Poiab XMMHUH B )KU3HU
1 bex 1 https://m.edsoo.ru/7efb3c3c
YyelloBeKa. Tela u BemiecTna
2 TTousTue o MeTomax MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/9f459e9a
[IpakTuueckas padbora Ne 1 «IIpasuiia
a00TEI B JIA0OPATOPHUH U IPUEMEL
3 P paTop P 1 https://m.edsoo.ru/ab2a57ch
oOparnieHus ¢ 1abopaTOPHBIM
000pyIOBaHUEM
Uucteie BemecTBa U cMech. CIocoObl
4 m . 1 https://m.edsoo.ru/8dffeead
pasneneHusi cMecein
[TpakTuyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha npumepe 1 https://m.edsoo.ru/d9adcf25
OYHUCTKHU TTOBAPEHHON COJIN)»
6 ATOMBI M MOJICKYJTBI 1 https://m.edso00.ru/434a3592
XUMHUUecKUe 3JIEMEHTRI. 3HAKH
7 1 https://m.edsoo.ru/3a97f7e6
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB
8 [IpocTeie U ClOKHBIE BELIECTBA https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE https://m.edsoo.ru/b44af747
3aKOH ITOCTOSTHCTBA COCTABa BEILIECTB.
10 Xumuueckas popmyna. BaneHTHOCT 1 https://m.edsoo.ru/3adc28cl
aTOMOB XUMHUYECKHUX DJIEMEHTOB
11 OtHocuUTeNbHAs aTOMHAsI Macca. 1 https://m.edsoo.ru/fac67eel
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OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca

12

13

MaccoBas J0JIs1 XUMHYCCKOT'O
9JICMCHTA B COCIMHCHHNH

KomnuectBo BemecTsa. Moib.
MomnsipHast macca

https://m.edsoo.ru/95bch8f5

https://m.edsoo.ru/668edb4a

14

Pu3nuecKue U XUMHYECKUE SIBICHUS.
Xumu4eckas peakius

https://m.edsoo.ru/8b878fcf

15

16

[Ipu3Haku u ycnoBusi MPOTEKaHUS
XUMHYECKUX PEAKIUI

3akoH COXpaHCHHA MACChI BCIICCTB.
XUMHUYECKHE YpaBHCHUA

https://m.eds00.ru/84214963

https://m.edsoo.ru/aalc152d

17

Breraucnenus KOJINYECTBA, MaCChl
BCIICCTBA 10 YPABHCHHUAM XUMHNYCCKUX
peakuuii

https://m.edso00.ru/b1656492

18

19

20

Knaccudukanmss XuMUuecKkux peakiuia
(coenuHeHus, pa3IoKeHHUs,
3aMelIeHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O000IIeHNE U

cHCTEMaTH3aINsI 3HAaHUH

KonTtponsHast pabora Nel no reme
«BemecTBa 1 XUMHYECKUE PEAKLIUN»

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/213bbeaf

https://m.edsoo.ru/cc95e5ed

21

Boznyx — cmechk ra3os. Cocras
Bo3ayxa. Kucinopon — snemenT u
npocroe BemiecTBo. O30H

https://m.edsoo0.ru/237315cf

22

Ou3nyecKkue U XUMHUIECKHE CBONCTBA
KHCJIOpo/ia (peaKIuyu OKUCIICHUS,
ropenue). [lonsTie 06 oxcuaax

https://m.edsoo0.ru/67245d2f
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23

CriocoObI osTy4eHHs KUCIOPOaa B
1abopaTopuu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoa

https://m.eds00.ru/896247cb

24

TennoBoii 3¢ ekt xumMuaeckoit
peaKIyu, OHSATHE O
TEPMOXHUMHUYECKOM YpaBHEHHH, K30~ U
SHJIOTEPMHUYECKHUX PEAKIIUIX

https://m.edsoo.ru/4d71febb

25

26

27

TorumBo (HedTh, yroias U METaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €T0
MPEAOTBPAICHUS

[IpakTrueckas padora Ne 3 o Teme
«[lony4yenue u cobupanue KUCIOPO/Ia,
W3YyYEHHUE Er0 CBOMCTB)

BO,Z[OpOI[ — JJICMCHT U IIPOCTOC
BemecTBo. Haxoxxnenue B npupone

https://m.edso00.ru/62a61752

https://m.edso00.ru/329545c9

https://m.edso00.ru/2325645f

28

duznueckre 1 XUMUYECKHE CBOMCTBA
Bosiopoaa. [Ipumenenne Bogopoaa

https://m.edsoo.ru/ae9eb4b5

29

30

IlonsTHe 0 KMCIIOTaX U COJIAX

Crioco0bl TToTy4eHust BOAOPO/Ia B
nabopaTtopuu

https://m.edsoo.ru/d743bf8d

https://m.edsoo.ru/8dbbbc9b

31

[IpakTuueckas padbora Ne 4 o Teme
«Ilomyuenue u cobupanue BoopoJa,
W3y4YEHUE €r0 CBOMCTB)»

https://m.edso0.ru/37a3324a

32

33

MossipHblii 00BEM ra30B. 3aKOH
ABorazipo
Brrunciienus 00bEMa, KOJIMUECTBa

BELIECTBA ra3a M0 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WM 00BEMY

https://m.edsoo.ru/714a252d

https://m.edso0.ru/25858514
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34

Beruucienus 006EMOB ra3oB IO
YPaBHEHHIO pEaKllMi Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIIEHUI ra30B

https://m.edsoo.ru/ae3d2633

35

36

37

duznyeckre 1 XMMHUUECKHE CBOCTBA
BOJIBI

CocraB ocHoBanui. ITousaTue 00
WHJUKATOpax

Bona kak pactBoputens. HacbliieHHbie
Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
JIOJIsl BEIIECTBA B pacTBOpE

https://m.edsoo.ru/272b514c

https://m.edsoo.ru/3d2634ef

https://m.edsoo.ru/2b19b4el

38

[IpakTuueckas padbora Ne 5 o teme
«IIpuroroBiieHHE PACTBOPOB C
onpeaeIEHHON MacCOBOM JT0IeH
PacTBOPEHHOTO BEIIECTBAY»

https://m.edsoo.ru/9f55a219

39

40

41

KonTponbnas padorta Ne2 o teme
«Kucnopoa. Bonopoa. Boga»
Oxcunsl: cocTaB, KiacCupUKaLIUs,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

KHCJIOTHBIX, OCHOBHBIX H aM(I)OTepHBIX
OKCHUI0B

https://m.edsoo.ru/c1c97fe3

https://m.edsoo.ru/c321335c¢

https://m.edsoo.ru/bce52bca

42

OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

44

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHU

Kucnotsl: coctas, kimaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/eb3b238b

https://m.edso00.ru/c589a687

45

[TonydyeHue u XuMHYECKHE CBOMCTBA

https://m.edsoo.ru/d2cc4664
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KHCIIOT

46

47

48

Conu (cpeaHue): HOMEHKIATypa,
CIOCOOBI OTYYEHHUS, XUMHUECKUE
CBOMCTBA

[Ipaktrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COEIUHECHUIN»

I'eneTnyeckas cBs3b MCXKAY KlIaccaMu
HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/ef5f5b6d

https://m.edsoo.ru/3eafb436

49

50

51

O06001IeHYE ¥ cUCTEMAaTU3alMUs 3HAHUMN

KonTponbnas padora Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coeqrHeHnin"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHYECKHUX 3IeMEHTOB. [IoHATHE O
rpyniax CXOAHbIX 3JIEMCHTOB

https://m.edsoo.ru/aedf982e

https://m.edsoo.ru/53e93cf2

https://m.edsoo.ru/45cb955f

52

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucreMa XUMHYECKUAX
anemenToB . 1. Menaeneera

https://m.edsoo.ru/acfe3f3c

53

54

[Iepuonsl, rpynmsl, MOATPYIIILI
Crpoenue atomoB. COCTaB aTOMHBIX
sanaep. M3oTonsl

https://m.edsoo.ru/dd7cc851

https://m.edsoo.ru/b34e5fbl

55

CtpoeHue 3JIeKTPOHHBIX 000JI09eK
aTOMOB 311eMeHTOB [lepnonnueckon
cuctemsl /[. 1. MenaeneeBa

https://m.edsoo.ru/fb64d6ef

56

XapakTepucTuKa XUMHYECKOTrO
JJIEMEHTA TI0 €r0 MOJIOKEHUIO B

https://m.edsoo.ru/3627afb4

60
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IIepunonnueckoii cucreme /1. Y.
Meunneneena

3nauenue [lepuoauyeckoro 3akoHa ass
pa3BuTHUA HAayKu U npaktuku. . 1.

57 . https://m.edso0.ru/83762e95
MenaeneeB — y4€HBIN, IEJAror U
rpa)xIaHuH
PesepsHEIil ypok. O0001IIEHNE U
58 CI/ICTIe)MaTma}l’p WSl 3HAHWH / bubnnorexa LIOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paboTa
KonTponbnas pabota Ne4 mo teme
bubnuoreka [{OK
59 «CtpoeHne aroma. XUMHUYECKAs CBSI3hY
. https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepovHas paboTa
9
60 JICKTPOOTPHIATEILHOCTD aTOMOB https://m.edso0.ru/2667a766
XUMHAYECKHUX DJIIEMEHTOB
61 Wonnas xumuueckas CBS3b https://m.edsoo.ru/2628cf49
K
62 OBAICHTHA HOIBIPHAT XHMITHECKas https://m.edso0.ru/67fb6476
CBA3b
KoBanenTHas Hero a ecka
63 BAICHTHA HEMOILIPHAT XHMHUHCCKAd https://m.edsoo.ru/f32e6211
CBA3b
64 CrelneHb OKUCIIEHUS https://m.edsoo.ru/fe73b9dc
0 -
65 KHACIUTEIBHO-BOCCTAHOBUTEILHBIE https://m.edsoo.ru/665e2d2d
peakuuu
66 OKXUCIIUTEN U BOCCTAHOBUTENN https://m.edsoo.ru/eb264264
PesepBHelit ypok. O6001IeHNE 1
67 CHUCTEMATHU3AaIHI 3HAHUH 10 TEME https://m.edso0.ru/62539d2c
«CtpoeHne aroma. XUMUYECKas CBS3b)
P 7 . 06006
68 C3CPBHbI YPOK obmerHe 1 https://m.edsoo.ru/c8769b1b

cHCTeMaTHu3alus 3HaHuH
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl

[Tepuonuueckuii 3aKoH.
Ilepnongudeckas cucreMa

1 PHOA 1 https://m.edsoo.ru/ac197bf5
XUMHUYECKUX dieMeHToR /I, M.
Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX DJIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX NEPUOJIOB
Kiaccudmkamnus n HoMeHKIAaTypa

3 Quran P 1 https://m.edsoo.ru/d96e16b9
HEOPraHUYECKHUX BEILECTB
Buapl XUMHYECKO# CBSI3U U THITBI

4 . . 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEIIETOK
KonrtponbHast padora Nel no treme

5 «IToBTOpEHUE U yrirybiaeHne 3HaHU 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
Knaccndukanms XuMHUSCKHX

6 (VI) . 1 https://m.edso0.ru/61f97329
peaKkiuii o pa3IuyHbIM NIPU3HAKAM
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TETEPOTCHHBIX PEAKIIHUSIX
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 @akTOpBI, BIUSAIOIMINE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XUMHYECKON PE€aKMU U IMMOJIOKCHUC
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XUMHYCCKOTI'O paBHOBECUA

10

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peakiuu

Teopust 31EKTPOTUTHYECKON
nucconuanui. CUiibHbIE U c1a0ble
ANEKTPOJIUTHI

https://m.edsoo.ru/16ddaal?

https://m.edso00.ru/965c6a66

11

HoHnHbIe ypaBHEHHUs peakui

https://m.edsoo.ru/43f4b85¢c

12

13

14

XHWMHYECKHE CBOWCTBA KUCIIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 3JIEKTPOIIUTUIECKON AUCCOIHALIUH
XHWMHYECKHE CBOWCTBA COJIEH B CBETE
IpeJCTaBIeHUN 00
NMEKTPOIMTUYECKON JUCCOLUALUU

[TonsiTue o runponuse conen

https://m.edsoo.ru/9adee23c

https://m.edso00.ru/339ae525

https://m.edsoo.ru/be3c2519

15

16

17

O000I1IIEHNE U CUCTEMATHU3AIINS
3HAHUH

ITpakTruyeckas padora Ne 1.
«PenieHne skcriepuMEHTATBHBIX
3a1au»

KonTponbnas padora Ne2 o teme
«DNEKTPOIINTHYECKAS TUCCOLIUALIHSL.
XUMHUYECKUE PEaKIK B PACTBOPaxX»

https://m.edsoo.ru/78322bfb

https://m.edsoo.ru/c172d37d

https://m.edsoo.ru/2b5a2162

18

OO6m1ast XapaKTeprCTHUKA TaJOTeHOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE
XJiopa

https://m.edsoo.ru/c3eaeb47

19

XnopoBogopoa. ColisiHast KUCTIOTa,
XMMHYECKHE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHHE

https://m.edsoo.ru/daf6b6e7
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20

[IpakTuyeckas padora Ne 2 o Teme
«[TonyueHnue COMAHOM KUCTOTHI,
n3ydeHue e€ CBOMCTB»

https://m.edsoo.ru/9a2bd4de

21

Beruucnenus no ypaBHeHHUIM
XUMHYECKHUX PEAKIIHid, €CIIU OJIUH U3
peareHToB J1aH B U30BITKE

https://m.edsoo.ru/fa37c94c

22

23

24

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynibl

AnIoTpOmnHBIC MOAU(UKAITUN CEPBHI.
Haxoxnenue cepbl 1 €€ coeTuHeHU N
B MpUpoJie. XUMHUYECKHE CBOMCTBA
cephl

CepoBoj10poj1, CTpOEHUE,
(bU3MYECKre U XMMUYECKHUE CBONCTBA

https://m.edsoo.ru/e79ebfa3

https://m.edsoo.ru/5e3339bd

https://m.edso0.ru/384dcc68

25

Oxcunpl cepbl. CepHasi KHCIIOTA,
(bu3UYeCcKre U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ae5652f6

26

XHUMHYECKUE PEAKIINH, JIEIKALINE B
OCHOBE IPOMBIIIUIEHHOTO crioco0a
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XHWMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpesibl COETUHEHUSIMU
cepbl

https://m.edsoo.ru/acc7d4bf

27

28

Brruncienne MaccoBOM TOJIH BEIXOJA
MIPOJYKTa peaKuu

OO1m1ast XxapaKTepUCTHKA SJIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoze, Gpu3ndeckue 1

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145
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XUMHYECKUE CBOUCTBA

29

30

31

AMMuak, ero ¢puznyeckue u
XUMHUYECKHUE CBOMCTBA, MOJIYYECHUE U
MIPUMEHEHHE

[IpakTrueckas padota Ne 3 o Teme
«[Tonydyenune aMMuaka, U3y4eHue ero

CBOICTBY

A30THAas KUCIOTa, €€ (hu3ndecKue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

https://m.edsoo.ru/f2d85456

32

Hcnonp30BaHue HUTPATOB U COJECH
aMMOHMSI B KAUECTBE MUHEPAITBbHBIX
ynoopennidi. XuMu4eckoe
3arpsiI3HEHUE OKPYKAIOIIEH Cpebl
COEIMHEHUSIMH a30Ta

https://m.edsoo.ru/7fbdef49

33

®docdop. Oxcun pochopa (V) u
dbocdhopnas kucnota, PU3NIECKHUE U
XMMHYECKHE CBOMCTBA, MOJTyYCHUE

https://m.edsoo.ru/c8af5f46

34

35

36

Hcnonb3oBanue GocaToB B
Ka4yecTBE MHUHEPAIBHBIX YIOOPEHUH.
3arpsi3HeHue IPUPOJTHON CPeIb
dbocdharamu

VYraepon, pacipocTpaHEeHHE B
npupoje, Gpu3ndeckue 1 XuMHYECKHe
CBOMCTBa

Oxcupl yriaepoaa, ux pusnueckue u
XUMUYECKHE CBOUCTBA.
DKosornyeckue mpoodIemsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

https://m.edsoo.ru/79c51b82

https://m.edsoo.ru/eal6ee43

https://m.edsoo0.ru/a6915c¢71
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37

YrospHasg KUCIIOTa U €€ COJIU

https://m.edso0.ru/36a13d99

38

39

40

[IpakTrueckas padota Ne 4 o Teme
"IlosryueHue yrieKucioro rasa.
KayecTBenHast peakius Ha KapOOHaT-

noH"

[lepBoHayanbHbIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSX yIiIepo/ia

Kpemuuii u ero coeguHeHus

https://m.edsoo.ru/4de4a8dc

https://m.edsoo.ru/822fb263

https://m.edsoo.ru/1e94ee3a

41

[IpakTnueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxknelmme HeMeTaIIbl U UX
COCITUHEHHUS

https://m.edsoo.ru/d72fa3e8

42

43

KonTponbnas padorta Ne3 no teme
«Baxaelne HeMeTauIbl U UX
COCIMHEHUS

OO61mas xapakTepruCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJLJIOB.
Meranueckas CBsi3b U
MEeTaJUTNYeCKasl KpUCTaJInyecKkas
pemérka. PU3nYecKue CBOMCTBA
METAJIOB

https://m.edsoo.ru/f5bae73d

https://m.eds00.ru/83192917

44

45

XHUMHUYECKHE CBOMCTBA METAJIJIOB.
DIEeKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJUIOB

O6111e crnocoObl MOTyYeHHS

MeTaiioB. CruiaBel. BerauciaeHus mo
YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ,

https://m.edsoo.ru/5a41d1d4

https://m.edso0.ru/435b87d4
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C€CJIM OAVH U3 pCarcHTOB COACPKUT

MIPUMECH

46 ITonsATHE O KOPPO3UH METAILIOB https://m.edsoo.ru/2c28f427

47 [IlemoyHbIC METAILIBI https://m.edsoo.ru/c86edb4a

48 OKCHILI 1 THAPOKCH L HATPHA 1 https://m.edsoo.ru/4fdeelae
KaJIis

49 memq}jOBeMeﬂbHuHe METAJLIBL = https://m.edsoo.ru/2bb5cf7b
KaJbLIUH U MarHui

50 Baxknelinme coeTMHEHUS KaAJIbIIUS https://m.edsoo.ru/85c2cal6

000

51 060 HvleHHe 1 CHCTEMATH3ATI https://m.edsoo.ru/593a4ab7
3HAaHUU
e 61 o

52 CCTKOCTD BOABL M CIOCODRI €€ https://m.edso00.ru/869f76b9
yCTpaHEHUs
[IpakTuueckas padbora Ne 6 o Teme

53 "YKEcTKOCTh BOJBI M METOBI €6 https://m.edsoo.ru/669f6cdd
ycTpaHeHHs"

54 AmroMuHuR https://m.edsoo.ru/37e792ee
A .

55 MGOTEpHbIE CBOHCTBA OKCHAA 1 https://m.edsoo.ru/82b7fa7d
THIPOKCH/IA

56 Keneso https://m.edsoo.ru/b3996d2a
@)

57 KCHIBL, THAPOKCIIBL I COTH Keitesa https://m.edsoo.ru/c3f79221
(1) u xene3a (1)
00600

58 © HvleHHe 1 CHETEMATIEALI https://m.edsoo.ru/dbd9af72
3HAHUI
[IpakTnueckas padbora Ne 7. Pemenue

59 PKCTICPHMEHTAILHBIX 38185 1O TeMe https://m.edsoo.ru/462adf7f

«BaxxgeuIe MeTayuIbl U X
COEINHEHUS
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https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/462adf7f

Beruucnenus no ypaBHeHHUIM
XUMHMYECKHUX PEaKLHUH, €CIIN OUH U3
pEeareHToB J1aH B U30BbITKE WIIH

60 1 https://m.edsoo.ru/a7a5913a
COJICP)KUT MPUMeCH. Beruucienus
MacCOBOM JOJIM BBIXOJIa MPOTYKTa
peakiuu
O0001IeHrEe U cCUCTEMAaTU3 AU

61 . 1 https://m.edsoo.ru/eed7f912
3HAHUH
KonTponbnas padora Ne4 o teme

62 «BaskHeln111e MeTaaabl 1 UX 1 https://m.edso0.ru/5b499218
COEIUHEHU»
B

63 crectsa NiaTepHaHH B 1 https://m.edsoo.ru/483adc3a
IIOBCCOAHCBHOU XN3HU YCIIOBCKA
X

64 HMquCKoev?'arpmHeHHe 1 https://m.edsoo.ru/f3f919fd
OKpYIKaroIien cpeibl
P

65 OJIb XHMHH B peIIeHHH 1 https://m.eds00.ru/a98127b9
9KOJIOTMUYECKUX MPOOIeM
P i . 00600

66 CSEPBHEIH YPOK © iﬂ cane 1 https://m.edso0.ru/1c364847
cucreMarui3anuvs 3HaHUU
P i . 00600

67 CSCPBHBI YPOK © ?l cHme 1 https://m.eds00.ru/56f46bf5
cHUCTEMaTHU3alMsl 3HAHUI
P i . 0600

68 CCPBHDI YPOK © iu cHe 1 https://m.edsoo.ru/b221b45c
cucreMarui3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas A0S XHMHUYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peakuMid:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, pPeaKkIuu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLnHu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAs: KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKUX MOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUsS (OpMyIl

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKHI/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COETMHEHUSX
KJIaCCU(UIIUPOBATh XMMHUYECKUE pEAKIUH (110 YHCIYy U COCTaBy

YUYacCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEII0BOMY 3 dekry)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAacCChI

BE€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (Gopmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHWYECKHX IIOHATHH: OKCH]I,

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIaccy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH TIIPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOHM TOCYIOM U
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJMYYEHHUIO U COOUPAHUIO
ra3o00pa3HbIX BENIECTB (BOJOPOAAa U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacro3HaBaHWIO PACTBOPOB IENOYEH H KHUCIOT C TIOMOIIBIO
MHAUKATOPOB (JaKkMyc, ¢heHondTaaert, METUIOPAHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmomuueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IOHATUH: SIpO aroma,
QIIEKTPOHHBIA CJIOW aToma, aTOMHas OpOWTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIsIpHad W HCEIOJISIpHasd KOBAJCHTHasd CBA3b,




3.2

3.3

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETIeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHE IIEMEHTHI

OMHKCHIBATh U XapaKTepwu30BaTh TaOiuuHyro ¢Gopmy [lepromndeckoit
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMbica Ilepumoaudeckoro 3akona J[[.M. Menneneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT HuX TmnoinoxeHus B Ilepuonnyeckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«[lepuonuueckass  cucrtemMa  XUMHYeckux  anemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (coCTaB M 3apsia  sjapa, o0lee dYHcio

QJICKTPOHOB U PACIIPCACICHHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpEAeNsaTh CTENeHb OKHUCJIEHHUS DJIEeMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOM CBsi3W (KOBAaJIGHTHAass W HWOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

ITo Teme: «BemecTBo U XUMUYECKask PEAKIUD)

PaCKpeIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX HOHATHH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJCKTPOIUTHI, DIIEKTPOIUTHYECKAS JTUCCOIHAIIHS,
peaKIuu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCIUTCIIBPHOBOCCTAHOBUTCIBHBIC pCaKknuu, OKHCJIUTCIIb,
BOCCTaHOBUTCIIb, OKHCJICHUC )41 BOCCTaHOBJICHUC, AJUI0TpOIud,
am(doTepHOCTh, XUMHUYECKass CBS3b  (KOBaJCHTHas, HOHHAas,

MeTaHHI/I‘-IeCKaH), KpucTtaJlliIndeCKasa pCIJ_IéTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
MIPUMCHATH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ
COCTAaBJIAATb YPAaBHCHUA BHGKTpOHI/ITH‘IeCKOfI Jucconuanumy KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOM pCaKuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUs» U «MeTaiipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHME U crienu(pUUecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUU C HHCTPYKIUSIMHU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MPOBOJUTh PEAKIMHU, IMOJATBEPKIAIONINE KAYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPHU-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHNIECKUX BEIIECTB
ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

pacKpbIBaTh CMBICII OCHOBHBIX Xumuueckux mnoHarwit: [IJIK

BEILIECTBA; KOPPO3HUs METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICITUTEIIBHOM ACATCIIBHOCTH —




aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI>1 —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIHMi, €CTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE MTOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XUMHUS B CHCTEME HayK.
Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BC€IICCTB

ITousrue o METOJaxX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnioco0n1

pasaciICHUus cMmecen

1.3

14

ATOMBI WH MOJICKYIJIbI. Xumudeckrue d3neMeHThl. CHMBOJBI  XUMHYSCKHX

351eMeHTOB. [IpocTbie U Cl10KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 1051 XMMUYECKOT0 3JIEMEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHUE SBJICHHUSA. XHUMHUCCKas peakuuda u eé IMPU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHUMHUYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCYI0H, C MpaBUjIaMu
pabotel B saboparopun U npuémMamu oOpamieHuss ¢ J1abopaTOpHBIM
o0opy/soBaHUEM, M3y4y€HHUE M ONucaHue (U3MYECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMUYECKHX  (TOpeHHe CBEeYM, [MPOKAIMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOIEHWE W OIHCaHWe
MPU3HAKOB TMPOTEKaHUSd XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHME CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXeHue
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJEUCTBHUE Kejle3a C PAaCTBOPOM

comma meau(ll), n3yuenue cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1

2.2

2.3

bunsTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcCHUE
OYHUCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacChl, CO3JaHHE MOJeNeiH

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kuciopon — aneMeHT W mpocToe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, Gpusmdeckue M XUMUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucimopona. CrocoOb!
MOJIy4YeHUsl KUCIopoJga B JabopaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,
ycuiIeHHe IapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CII0s

Bonopon — anemeHT m npocroe BemectBo. HaxoskneHue Bonopona B IPUPOZE,
¢u3nueckue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbl MOIYYEHHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM Ta30B. Pacy€Thl Mo XMMHUUECKUM ypaBHEHHSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBoputens. PacTBOpbL
HacpiiienHbpie 1 HEHACHIIIEHHBIE PacTBOPbL. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKU3HU uenoBeka. Kpyroropor
BOAbl B MpUpOAE. 3arps3HEHUE MPUPOIHBIX BoA. OXpaHa M OYHCTKa
MIPUPOHBIX BOJT

Knaccudpukanuss nHeopranmdeckux coenuHennit. Oxcuapl. Kiaccuduxarms
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenkmatypa okcuaoB. Dusnueckne M XUMHYECKUE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHMs. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

Kucnotel. Knaccuduxamus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CcBoMcTBa KucIOT. Pan axtuBHocTH MeTainoB H.H. Bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nUecKue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coiuei




2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ
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3.1

3.2

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesiCHHE  COACpHKaHHS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOIeHNE B3aUMOACHCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpalleHus: ropeHus (mokapa), 03HaKOMIJICHHUE C
o0Opa3lilaMu OKCHJOB U OMNHCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/ieHue 00pa3lloB  BEMIECTB KOJIMYECTBOM | MOJIb, UCCICIOBaHUE
OCOOCHHOCTEl pacTBOPEHHUS BELIECTB C PAa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJICUCTBHE BOJBI C MeTAlJIaMU (HaTpUEeM U KajbIHEeM)
(BO3MOXHO MCHOJIb30BaHUE BUIEOMATEPUATIOB), OIPEICIEHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJ0Yell, Hu3ydeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pactBopom cepHON KUCIOTHI, KUCIOT C
MeTaJulaMH, peakiuii HelTpanu3alunu, NoTy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTANBHBIX 3a/ad Mo TeMe «BaxHellne Kilacchl HEOPraHUYECKUX

COCTUHEHUIN)

[Iepnoanueckuii 3akoH u [lepuoandeckas cucTeMa XUMUYECKHUX JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBbie TOMBITKM KJIAacCH(DUKAIMA XUMHUYECKUX dieMeHToB. [lonsTHe o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJTOYHBIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMA4YeCKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanas u JUIMHHOIIEPUOAHAS (bopmbI
[lepuoauueckoit cuctembl xuMuueckux adnemeHToB [[.M. MeHnneneesa.
IIepuoasl u rpynmbl. PUZHMYECKUH CMBICI IMOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XUMHYECKHX 3IIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoni cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI pajJuyca aTrOMOB XHMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmaM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3j1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUH JKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI0Yel, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peaKluil (rOpeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTBo 1 XuMHu4ecKas peaKkuus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dyiemMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUusi MU MX
COCMHEHHI B COOTBETCTBUU C TMOJIOKEHHEM 3JIeMeHTOB B llepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKHUX
pEeLETOK, 3aBUCUMOCTDb CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU
U BUJa XuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUuYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJaccaM HEOPraHWYEeCKHX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy Yy4YacTBYIOIIMX B PpEaKLUUU BEIIECTB, MO TEIUIOBOMY 3(pdekry, o

W3MEHEHHIO CTEIICHEH OKMCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,
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M0 YYacTUIO KaTanu3aropa). OK30- M JHIOTEPMHUYECKHE pEakiuw,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUYECKON peaKLMU

[Tonarue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOHW pPEaKIUU U TIOJO0KECHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIMTUUECKON TUCCOLMALUMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiun MoHHOro oOMeHa. YCIoBHS MPOTEKaHWs PEaKUMi MOHHOro OOMeEHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEACTaBICHUNH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha MOHBI. [[oHATHE O TUAPOIU3E COoJIeit

XUMUYECKUH HKCIEPUMEHT: O3HAKOMIIGHHE C MOJENSAMU KPHUCTAJUIMYECKUX
pPEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
arMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpHsl); UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUS pPAa3IMYHBIX (HAKTOPOB;
HCCIIeIOBAaHNE  DIIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpolecca
JTUCCOIMAIMN  KHCIIOT, WIeloueld ©  cole  (BO3MOXHO  HCIIOJIh30BAHHE
BUJICOMATEPHAIIOB); TMPOBEACHHUE OMNBITOB, WUIIOCTPUPYIOIIUX TMPU3HAKH
MPOTEKAHUS Peakiuii HOHHOTro oOMeHa (00pa3oBaHHE OCa/IKa, BBIJICICHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIMBITOB, WUJUTFOCTPUPYIOIINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX peaKlIUi (TOpeHHEe, PEeaKIUH Pa3IoKEHUs, COCTUHEHUS),
pacrno3HaBaHHe HEOPTAaHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUit

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a/1a4
HemeTamie! un ux COCINHECHUA

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u Gu3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJielicTBHE C MeETaUlaMH, HEMETaJUlaMH, IIejIo4yaMu). XJIOPOBOAOPO.

CongHast KUCIIOTAa, XUMUYECKUE CBOMCTBA, MOJIy4YEeHHE, MpUuMeHeHue. [lelicTBue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeilIine XJIOpHUAbI U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciaenus. CTpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
busnueckne W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KMCIOTa, PU3NYECKHE U XMMHYECKHE CBONCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernududeckune). XuMHUIECKHUE
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHNU OKUCIEHUS. A30T, paCIPOCTPAHEHUE B IPUPOJIE,
dbusznueckrue U XMMHYECKHue cBoiicTBa. KpyroBopot a3zora B mpupojie. AMMHUaK,
ero (Qu3MuecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHUSA, UX (U3NYECKHEe M XHMHYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUeE,
¢du3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHNE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, moiiydeHue. lcmonp3oBanue QocdaroB B kadecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTEINEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOJTU(UKAIMK, PACHpPOCTPaHEHHE B MpHUpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yrieposa,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JIEHCTBHE HAa JKUBBIE OPraHU3MBL,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yrinepona(lV); rumoresa rino0adbHOTO TOTEIUICHUS KIMMAaTa, NapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHC, MPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavyasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJIEH, AaleTUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTue o Ouoigornyecku
BOKHBIX BEILECTBAX: XKHUpax, O€nIKax, YIrJIeBoJax — M HUX POJH B KU3HU
yeloBeka. MarepuaibHOE €JUHCTBO OPraHMYECKHMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuusi(1V) u kpemuueBoii kucinote. CHIMKAThI, UX UCIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIEHHOCTU. BajkHel1e cTpouTenbHble MaTepHAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiemsl Ge30macHOTO

HCIIOJIb30BAHHA CTPOUTCIbHBIX MATCPHAJIOB B HOBCCHH@BHOﬁ KHN3HU

2.8

XUMHUECKUI SKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEIECHHE KAa4eCTBEHHBIX PEaKIHMA Ha XJIOPHUA-
HMOHbI M HaONIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3naMu XJIOpUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriauBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBIEHHON CEpHOM KHMCIIOTHI, MPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH W HaONMIOJeHHe Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHAllOB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; TOJIyIeHHE, COOMpPaHKe, pacliO3HaBaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJIEICTBUE KOHIIECHTPUPOBAHHON a30THOM KHUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BAHUE BHUAEOMATEPUAIOB); M3Y4YEHHE MOJENeH KPUCTAIITMUECKUX
peméTok anmaza, rpadura, (QyuIepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLMU pacTBOPEHHBIX BEILIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; TOJy4YeHUE, COOMpaHHe, PACMO3HABAHWE W HW3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAYEeCTBEHHBIX peakluii Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCHEPUMEHTATbHBIX

3aaa4 110 TEME «BakHene HeMeTauIbl 1 HX COCAHNHCHUA

MeTtamisl 1 BX COCAUHECHUA

3.1

OO1w1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAaHUM UX
nonoxenuss B Ilepuonnueckod cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. Metamnyeckas CBs3b U
METaJJIMYEcKasi KpUCTaUIMyeckass pemerka. OJIEKTPOXUMUYECKUH  pAJ

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

3.2

3.3

duznyeckue U XUMHUYECKUE CBOICTBa MeTauioB. OO0Imue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBILIICHHOCTH

[lenouynsle MeTasuibl: nosioxkeHue B llepumonmyeckoil cucTeMe XUMHUYECKUX
anemeHntoB [[.MI. MenaeneeBa; cTpo€HHE UX aTOMOB; HaXOXKJICHUE B MPHUPOJE.
du3nyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHCHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COeTMHEHUN

3.4

Illenoyno3eMenbHBIE  METaldbl MarHuii W KaJdblMH:  IIOJIO)KCHHE B
[Tepuonnueckoit cucreme xuMuueckux 3nemeHToB JI.1. MenneneeBa; ctpoeHue
X aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA
MarHus W Kaublusl. Baxkuelmme coequHEHUs KaibIusi (OKCHUI, THUAPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuit: nonoxxkenue B llepuonnyeckoid cucrteMe XMMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa; CTpo€HHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XHUMUAYECKHUE CBOMCTBA AFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [leprnonnueckoi cucreme XumMuieckux sneMentoB J[. M.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuipl, ruapokcunbl u conu sxenesa(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOJIy4eHHE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB U CIIJIaBOB,

ux (u3nueckUMH CBOMCTBAMHM; H3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAJIOB), 0coOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdblUsd M HATpUs C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BOJIBI;
mpoiiecca TOpPEHUs Kejle3a B KUCIOpojA€ (BO3MOXKHO — HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amromunus, nubka, sxenesa(ll) u xenesa(lll), mexu(ll);
Ha0JI0/IeHNE U OMMCAaHWE MPOLECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajublusad  (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ANTIOMHHHUS M TUIPOKCUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a71a4 110 TeMe «Baxueiime MeTauibl 1

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCGHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpenst [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh),

MMPOAYKTBI UX nepepa60TKH, HX pOJIb B 6BITy " MIPpOMBIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3loB MaTepuaoB (CTEKJIO, CIIaBbI

MCTAJIJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH Kak obOnacTu COBpPECMECHHOI'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAaX IIO3HAHUA, B TOM YHUCIIC S3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeSTETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKM, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmagenue cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHMIIINE XHMHYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYISIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeNIeHUs, peaKui OOMeHa, TeIUIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasi JOJISI XHUMHUYECKOTO
AJIEMEHTa B COCMHEHUH, MaccoBas J10JI M IPOLEHTHAs! KOHIEHTpaLUs

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHUCIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
JIIEKTPOJIMTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEpUAIb
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CETLCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JAPYTUX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OIbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ AJId pCIICHU A yqe6HO-HO3HaBaTGHBHBIX 3aJad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUM  XMMHUYECKHUX  pEaKlMil; OCHOBAMHM  XHUMHYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX [MEpHOAaX H  TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHYECKHUE JIEMEHTHI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHUS XWMHUYECKUX DIIEMEHTOB, 3apsij
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XHMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHHi,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 MetaiioB |-lIA rpynn, amtomunus, menu (I1), uunka, xeneza (Il u
' I1), okecuasr yrinepona (Il u 1V), kpemuus (1V), azora u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEepU30BaThb CBOWCTBA  BEIISCTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHUYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
10.3 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKMX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 AJIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHHUSAM XHMHUYCCKHUX PEAKIUH W HAXOAHWTh KOJIUYCCTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCyA0H U labopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHHU3MBI OMPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIICCTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYUCHHUEC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHJIOpaHka u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPaCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JpyruM U3  pacTBopa  COJH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COCHHHGHHﬁ)); (<3J'I€KTpOJ'II/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«Baxaeme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONIME B BOJHBIX PAcCTBOPAax HMOHBI XJIOPHI-, OpOMUJI-,
womua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblUs, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TIPOLIECCAMH, MPOUCXOAAIIMMHI B MaKpO- U MUKPOMHUPE,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX JIeMeHTOB. CTEneHb

OKHUCJICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHass macca. MoJsipHbIE 00bEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyeckue U XUMUYECKHE SBICHUA. XHMMHMUYECKass peakius U €€ NPHU3HAKHU.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[Iepnognueckuit 3akoH u lIlepuognueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnoanueckuii 3akoH. llepuoanyeckas cucrema xumMudeckux sneMeHTos J[.M.
Menneneesa. Ilepuoael n rpynnsl. U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC aromoB. CocTaB aTOMHEIX AACP. H30TOmEL 9J'ICKTpOH]':>I. CTpOCHI/Ie
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XMMHYECKHX DIIEMEHTOB

IIepuonnueckont cucremsl J.1. Menaeneesa

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, KalWs, Kaablusi (paguyca aToMOB, DJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKUX W HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIeMEeHTOB B Illepuoguueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumuyeckasi cBsizb. KoBaneHTHass (mojisipHass M HEMOJISIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  3JeMeHTOoB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PpEmETOK (aToOMHas, WOHHAsA, METaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccudpukanuss m HOMEHKJIATypa HEOPTaHUYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIoIIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue MW XUMUYECKHME CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHAA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJJFOMUHHA, XKCJIC3d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PA HAIIPSKEHUN METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemerawwioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11).ITonydenne OKCHI0B METAIIIOB

XVMHYEeCKUEe CBOMCTBA OCHOBaHHWM M aM(pOTEpHBIX TMAPOKCUAOB (Ha mpUMeEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3a, ULuHKa). Ilomyuenume ocHOBaHuUN U
aM(OTEepHBIX THIPOKCHUJIOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOHM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMICTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue conei

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO r'a3a B J1a60paT0pHH

411

[Momyyenne amMmuaka, CepHONH M Aa30THOM KHUCIIOT B MPOMBINUIEHHOCTH. O01me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW pPeakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENIN U BOCCTAHOBUTEIH.
[Ipouecchl  OKMUCIEHHS] M BOCCTAHOBJIICHHA.  ODIEKTPOHHBIM  OajaHc
OKHCJIMTETbHOBOCCTAHOBUTEIBHON PEaKIUU

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJIUThl. CUIIbHBIC U c1a0bIe ANEKTPOIUThI. CTEeNneHb TUCCOIAIIUN
Peakiiuu monHoro obmeHa. YcCIOBHS MPOTEKAHMs PEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMUECKHUX peakluuid B j1abopaTopuu U OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumasi koHmeHtpanusi Bemects (IIJK). Pomp xumuum B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUH B
ObITY, MEAWLUHE, MPOMBIIUIEHHOCTH U CcelbckoM Xo3siictBe. [Ipumenenue
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHuH. [loHsaTHe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UU

[TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEJMHEHMSX
yrieposa (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[NonsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUPAX, OENKaX, YIIIEBOAAaX — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

» Xumusi: 8- kiacc: 0a30Bbli YPOBEHb: YUCOHUK; S-€ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuectBo «M3marensctBo «lIpocBerienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHNUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOJJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

NudopmanmoHHO-MeTOANYECKOE TUCHhbMO00 0COOCHHOCTSIX MPENOoIaBaHuUs
yaeOHoro npeameta «XuMusi»B 2025/2026 yueOHOM
roayhttps://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

Mert OANYCCKUC PCKOMCHAAINHN 110 U3YUCHHIO TCMbI «OKHUCIUTEIBEHO-
BOCCTAHOBHUTCIIbHBIC PCAKIIMHW> B INKOJIBHOM KYpPCC XNMHUU
(2024r.)https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya o _v_r.pdf

Y4eOHO-MeToIMYECKOE 00eCIeueHHE MPOLIECCOB MPENOIaBaHUS XUMUH,
Oounosnoruu, (pU3MKU HA YPOBHAX OCHOBHOI'O OOILETO U CPEAHETO OOLIETO
o0pa30BaHMsl C BKIIOUEHHUEM JOMOJHUTEIEHOTO HHKEHEPHOTO KOMIIOHEHTA
(2024r.)https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

bank 3amanuii U1l TEKYILEro OUEHUBAHUS 110 yUeOHOMY MPEAMETY « XUMUSD)
(2024r.)https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

KonTtekcthbie 3agaun. 3aganus K yaeOHOMY Kypey «Xumusi». 8 kiacce (2024
r.)https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya 2024.pdf

MeToan4eckue peKOMEH/ Ialu 10 CO3/IaHUI0 KJIACCOB TEXHOJOTMYECKOTO U
€CTECTBEHHO-HAYYHOT 0 po(duIiel U KJIACCOB C YIIIYOJICHHBIM U3YyYEHUEM
MaTeMaTUuKH, GU3UKU, XUMUH, OUOJIOTUH B 00I1€00pa30BaTEIbHBIX
OpraHU3alusIX ¢ UCTIOIB30BaHUEeM UH(PACTPYKTYPHI, CO3IaHHOM B paMKax
HaluoHanbHOTro npoekra «Oodpazoanue» (Kantopuymsl, [T-kyosl, Touku
pocta u zip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profilej 2025.pdf

Metoanueckue pekomenaanuu. Opranu3zanus B3anmoaencTeus “Ilkona —
By3 — npennpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_ 2025.pdf
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MU P®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e BUBJIMOTEKA LOK https://mounypoku.pd/

o [JIOBAJI-JIAB https://globallab.ru/
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