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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
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 KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaroluxcsi, OMNpeaeNseT BO3MOXHOCTH MpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOM  JIeSITeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH O0YyYaIOIIMNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEYMBAIOTCS CHEIU(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 CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid MUpy,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMECHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE 1T, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJCHHOCTh OOy4YeHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBICHATH M OICHUBATH SIBJICHUSA
OKpY’KaIOIIEero MHUpa, MCHOJNB3YS 3HAHWS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XUMHUYECKHX 3HAHUW Ui BBIPAOOTKH DKOJIIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHMHU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. Du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHO€ COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX DIJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUH (COeTUHEHNs, Pa3I0KEHHUsI, 3aMEIECHUs], OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUECKUX peakiuil (pasjioxkeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, JUCTHILIISAIMSA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH MOBAPEHHON
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopoa — 3ineMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISI KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: MENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psp axktuBHoctm mertaimnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEETICHUE COECPKaHUs KHUCIOPOJa B BO3AyX€E, MOJIYYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHUE, pACIO3HABAHHE WU HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOU
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajla JPYTUM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(DHUKAIMA XUMHUYECKUX djeMeHToB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. Dnektponsl. CTpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUSI paJuyca aTOMOB XHUMHYECKHUX 3SJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajnieHTHass (ToJisipHass M HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHITHS: HAay4yHbIN (akT, rUnores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOJAOB, Kalaus, KaIblUsi H HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKONW PEHIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanys XuMA4eCKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 cKOpOCTHM XUMHUYECKOW peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIC YypaBHEHUsA peakiuid. CBOICTBA KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMN KHCIOT, IIEJIOYEed M COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (PU3NYECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHeWIlHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCJIOT U cruenududeckue). XHUMHUECKHE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COCIMHEHHUSIMH cepbl (KHCIOTHBIE IOXK[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, PaclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoictra. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THas KHCIOTa, €€ MOJydyeHue, (pU3nueckue M XUMHUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3AyXa, HOuBbl U BopoémoB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 31emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1i100anbHOrO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U e€ coyM, uX (PU3NUecKne U XMMHUYECKHE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKAa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemaus (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C 00pa3lamMu XJOPUAOB (TaJOreHUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHON peaKIuu Ha cybdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IIPOBE/ICHUE KauyeCTBEHHBIX pPEaKIMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTauioB. OU3nyYecKrue U XUMUYECKHUe CBOMCTBA MeTaiioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne 1IEeNOoYHBIX METALUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHEHUS Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLHSA, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAJIbHBIX 3a7a4 10 Teme «BaxkHeumue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYXKarollel cpeabl (MpeacibHas AOMyCcTUMAas
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaIMeTHBIX CBsI3e€d NMpH H3YYeHHH XUMHHM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBbIM (akT, TUmoTe3a, 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, PATUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €IWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIaeMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOYyYCHHsS] XUMUU B EAUHCTBE Y4YEOHOU U
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMAIIA3AITIN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJICTABJACHUS O COIMAJIBHBIX HOPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENIbCKOM, TBOPUYECKOW M JAPYTHX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOW NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEICTABICHNUSI O BELIECTBE M XUMHUUYECKOU PEAKILINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOy4Y€HUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
JKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE [IEHHOCTH 30POBOI0 U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pEelIeHUsi MOCPEICTBOM METOJ0B XHWMHH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(dbopMUpOBaHHS MHPOBO33PEHHUs OOIEHAYyYHBIE TMOHATHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbIE NeUCTBUS (I03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aelicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (DaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
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 MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XHMHUYeckas GopMmylia W YypaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIHME  3aKOHOMEPHOCTH, IPUYHMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI i1 (DPOPMHUPOBAHUSI THUIOTE3BI 10
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHMS, COCTABIISITh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIPaBOYHbIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJisi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMANBHYIO (DOPMY MpEACTaBICHUS HHPOPMAINH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEI0KEHHOM 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIETOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO IPOCKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHUSIMH, «MO3TOBbI€ IITYpPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTeIbHOrO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIbHOCTH MO  MOJYyYEHHI0 HOBOTO 3HAaHWS, €ro HHTEpIpEeTalny,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

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

e packpbiBaThb cMbIca Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHUsS, KOTOPHbIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluio, Kiaccudukaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieIoBaTh  NpaBWJIaM  TMOJB30BAaHUA  XUMHUYECKOM  MOCyAod U
7abopaTOpHBIM  000pY/IOBaHHWEM, a TaKXKe IMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pAacTBOPOB C ONPEAECIEHHOW MAcCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHUS, XUMUYECKasl PEaKInsi, XUMUYIECKasi CBs3b, TEIJIOBOU 3(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKUuH, MPEIebHO JOMyCTHUMAas
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 YPABHEHU XMMHYECKUX PEAKIIN;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsAJl MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH U XapaKTepHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
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
npeaenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKLIU HOHHOTO



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHii
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OaaHca 3TUX PEaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITTOJHEHHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOMYyYEHHUI0O U COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOO0OIIeHHe, CHUCTEMaTU3al1I0, BbISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acos DJIeKTPOHHBI CIHiCcOK UTOTrOBBIX Crnoco0 olleHKHM UTOTr0OBBIX
e IVIAHUPYEMBIX ILUIAHUPYEMBIX pe3yJbTATOB
HanmMmeHnoBanue Py Py pesy
Ipakruye (UMdpoBbIe) pe3yJbTAaTOB € YKa3aHUEM
pasaesioB U TeM Konrpouabn
n/n Bcero CKHe oOpa3oBareJ 3TanoB ux GopMUpoOBaAHHS
NPOrpaMMmsl ble padoThI
padoThI bHbIE
pecypchl
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
* IPUMEHSITH OCHOBHBIC -BBITNIOJIHEHNE TTPAKTUYECKON
OTIEpAIH MBICIUTEILHOM paboThI
NEATENLHOCTH — aHaAJINU3 U -TeMaTUYECKOE TECTHPOBAHUE
CHHTE3, CPAaBHEHHE, -YCTHBIN OMPOC
o0o01Ienue,
CUCTEMATHU3ALIUIO,
KJIacCU(PUKALINIO, BBISIBJICHUE
XUMHSA — BaKHas
MPUYUHHO --CJIEICTBEHHBIX
001acTh bubnuoreka .
CBsI3€M — 7151 U3YUYEHUS
€CTECTBO3HAHUA U ]_[OK .
1.1 . 5 CBOMCTB BEIIECTB U
[IPaKTUYECKON https://m.edsoo .
XUMHYECKUX PEaKIINH
JIESITEbHOCTH .ru/7f41837c peari,
€CTECTBEHHO-HAyUYHbIE
JelnoBeKa

METO/IbI TTIO3HAHUS —
Ha0II0IeHNE, U3MEpPEHNUE,
MOJICIIUPOBAHUE,
AKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN )

. CJIeI0BATh MpaBUIIaM
IMOJIb30BaHUS XUMHUYECKON



https://m.edsoo.ru/7f41837c
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[OCYA0H U J1aOOpaTOPHBIM
00opysoBaHUEM, a TAKXKe
npaBuiiaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSMH 110
BBINOJIHEHUIO JTA0OPaTOPHBIX
XMUMHUYECKHUX OIBITOB IO
MOJIyYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB
(BoopoJia U KUCIOpOa),
MIPUTOTOBICHUIO PACTBOPOB C
onpeaenéHHON MacCoBOM
JIoJiel pacTBOPEHHOTO
BEIIeCTBA, MJIAHUPOBATH U
MIPOBOJIUTH XUMHUYECKHE
HKCTIEPUMEHTHI 110
pacrio3HaBaHMUIO PACTBOPOB
LIEJI0YEN U KUCTIOT C
MOMOIIBIO UH/IUKATOPOB
(;makmyc, GpenondranenH,
METHUJIOPAHX U JPYTHUE).

1.2

BemtectBa n
XUMHUYECKHUE
peakuuun

15

buobmmoreka
HOK

https://m.edsoo
.ru/7f41837c

* PaCKphIBaTh CMBICII
OCHOBHBIX XUMHNUYCCKHUX
TIOHSITHIA: aTOM, MOJIEKYJIa,
XAMHYECKHUH DIIEMEHT,
MIPOCTOE BEIUIECTBO, CIOKHOE
BEIIECTBO, CMECh (OTHOPOAHAS
Y HEOJHOPOJIHAS ),
BAJICHTHOCTH, OTHOCHUTEILHAS
aTOMHAasl ¥ MOJICKYJIIpHas

-YCTHBIN OIPOC
-TEMaTU4YECKOE TECTUPOBAHHE
-pellleHre pacyeTHBIX 3a1a4

- pabora c [lepuoanueckoit
CUCTEMON XMMHUYECKUX
anemenToB . 1. Menneneera
-KOHTpOJbHas paboTa



https://m.edsoo.ru/7f41837c
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Macca, KOJIM4eCTBO BEILECTBA,
MOJIb, MOJISIPHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO
3JIEMEHTA B COEIUHEHUH,
MOJISIPHBIA 00BEM, OKCH,
KHCJI0Ta, OCHOBAHUE, COJIb,
AJIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKUCIICHMS,
XUMHYECKas peaKus,
KJ1accu(UKaLuUs peaKIuii:
peaKIMU COeMHEHUS,
PEaKIMU PA3I0KEHHS,
PEaKIMU 3aMEeILeHUs, PEaKLIUU
0o0MeHa, PK30- U
SHAOTEPMUYECKUE PEAKIINH,
TEII0BOM 3P PEKT peakiuu,
AIPO aTOMA, MIEKTPOHHBIN
CJIOM aToMa, aTOMHas
opbuTank, paguyc aToma,
XMUMUYECKas CBA3b, NOJSPHAs
U HETIOJISIpHAsl KOBaJICHTHAs
CBSI3b, HIOHHAS CBSA3b, HOH,
KaTHOH, aHUOH, PacTBOD,
MaccoBast 10Jisl BellecTBa
(mpoleHTHas: KOHIEHTpaIus) B
pacTBope;

* BBIYUCIIATH OTHOCUTENIBHYIO
MOJICKYJISIPHYIO U MOJISIPHYIO
Macchl BEUIECTB, MaCCOBYIO
JIOJIF0 XMMHYECKOI'0 2JIEMEHTA




o Gopmyse coeAMHECHHUS,
MacCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU
peaxkuuu

* WJUTIOCTPUPOBATH
B3aMMOCBSI3b OCHOBHBIX
XUMHYECKHUX TIOHATUH U
MPUMEHSITh 9T TIOHSATHUS TIPU
OTIFICAHUHU BEUIECTB H UX
MPEBPAILICHUH;

Hroro mo pazmeny 20

Pasznen 2. BaxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

bubanorexa
Bosayx. Kucnopoa. OK
2.1 [MousitHe 06 6 "
https://m.edsoo
OKCHAax .ru/7f41837c

*XapaKTepHU30BaTh (OMUCHIBATH)
0o01I1e XHMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB,
TOATBEPIK/Iast ONTUCAHNE
MIpUMepaMu MOJIEKYJISIPHBIX
YpaBHEHUN COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUM;
*IIPOrHO3UPOBATh CBOMCTBA
BEIIECTB B 3aBUCUMOCTH OT HX
Ka4yeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS
XUMUYECKHUX TTPEBPAIICHUN B
Pa3IMYHBIX YCIOBHUSIX;
*WJUTIOCTPUPOBATH B3aUMOCBSI3b
OCHOBHEBIX XUMHYECKUX
MOHSATUN U IPUMEHSTDH 3TH

-YCTHBIN OIIPOC

-peleHre mpaKkTUKo-
OPUEHTUPOBAHHBIX 3a/1a4

- pabora ¢ [lepuoanueckoit
CHUCTEMOM XMMHUYECKUX
anemenToB . 1. Menaeneera
-TEMaTU4YEeCKOE TECTUPOBAHUE



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MOHSATHSI TIPU ONMCAHUU
BEIIECTB U UX MPEBpaILCHUN;

2.2

Bonopoa.Ilonstue
0 KHMCJIOTaxX M COJISIX

bubmmoreka
[HOK

https://m.edsoo
.ru/7f41837c

*XapaKTepUu30BaTh (OMUCHIBATH)
o0II1e XUMUIECKIE CBOHCTBA
BEIIECTB Pa3IMIHBIX KJIACCOB,
MOATBEPIK/1ast OTIMCAHUE
IpUMepaMu MOJIEKYJISIPHBIX
yYpaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIIHii;
*HJUTIOCTPUPOBATH B3aMOCBS3b
OCHOBHBIX XHMHYECKHUX
MOHATHIA U IPUMEHSTD ITH
TOHATHSI TIPU ONMCAHUHT
BEILIECTB U UX IIPEBPALLECHUN;
*CcIIeZIOBaTh MPaBUIIaM
MOJIb30BAHUS XUMHYECKON
MOCYION U J1abOpaTOPHBIM
000pyZI0BaHUEM, A TAKKE
MpaBmiIaM oOparieHus ¢
BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TI0
BBITIOJTHEHUIO JTA0OPATOPHBIX
XUMHYECKHX OITBITOB IO
MOJIYYEHHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB
(Boopo/1a M KUCIOPOIA),
MIPUTOTOBIIEHUIO PACTBOPOB C
onpeAeIEéHHON MacCOBOM JT0IeH
pacTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBATh U MMPOBOIUTH

-TpaKTHYecKas pabora
-YCTHBIN ONPOC

-pelIeHuE MPAKTUKO-
OPUEHTUPOBAHHBIX 33/1a4

- pabora ¢ [lepuoguueckoit
CHCTEMOM XMMHUYECKUX
anemenToB . 1. Menaeneera



https://m.edsoo.ru/7f41837c
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2.3

Bopna. PactBopsl.
[Toustue 06
OCHOBAHHUIX

bubmmoreka
[HOK

https://m.edsoo
.ru/7f41837c

XUMHYECKHE YKCIIEPUMEHTEHI 110
pacrno3HaBaHUIO PaCTBOPOB
[esI0uel ¥ KUCIIOT C MOMOIIBIO
WHJMKATOPOB (JJAKMYC,
(dheHondTanenH, METHIIOPAHXK U
JpYyTHE).

*XapaKTepU30BaTh (OMUCHIBATH)
o01Ire XUMUYECKIEe CBONCTBA
BEIIECTB Pa3INYHbIX KJIACCOB,
MOATBEPIK/1asi OMHMCAHNE
MpUMEPaMHU MOJIEKYJISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIU;
*HJLTFOCTPHUPOBATH B3aMOCBS3b
OCHOBHBIX XUMHUYECKUX
MOHATHI U TPUMEHSATD ITH
TIOHSTHSI TIPU ONMCAHUU
BEIIECTB U UX MPEBpAIlCHUM;
*CcIIeZIOBaTh MPaBUIIaM
MTOJIb30BAHUS XUMUIECKON
MOCYA0H U 1abopaTOPHBIM
obopymoBaHUEM, a TAaKKe
MpaBmiIaM oOpaleHus ¢
BEIIIECTBAMH B COOTBETCTBUU C
WHCTPYKLHUSMU IO
BBITIOJTHEHUIO JTA0OPATOPHBIX
XUMHYECKHX OIBITOB IO
TIOJTYYEHUIO U COOMPAHUIO
ra3000pa3HBIX BEIICCTB
(BOoOpoO1a M KKCIIOPO/Ia),

-IIpaKTUYecKas pabora
-YCTHBIH OIPOC
-TEMaTHUYE€CKOE TECTUPOBAHUE
- pabora ¢ [lepuogunueckoit
CUCTEMOM XMMHYECKUX
anemeHToB 1. . Meneneena
-KOHTpOJIbHAs paboTa



https://m.edsoo.ru/7f41837c
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MIPUTOTOBJICHUIO PACTBOPOB C
onpeacsEHHON MacCOBOM J10JIeH
pacTBOPEHHOTO BEIIECTRA,
IJIAHUPOBATh M TIPOBOIUTH
XUMHUYECKHUE IKCTICPUMEHTHI 110
pacro3HaBaHUIO PAaCTBOPOB
IIeI04YeH M KHUCIOT C IIOMOIIBIO
WHJIUKATOPOB (JIAKMYC,
(denondranerH, METUIOPAHK U

JpYTHE).

2.4

OCHOBHBIE KJIaCCHI
HEOPTaHUUYECKUX
COEIMHEHNH

12

bubmmoreka
HOK

https://m.edsoo
.ru/7f41837c

*XapaKTepHU30BaTh (ONUCHIBATD)
o0111e XUMUYECKHE CBONCTBA
BEIIECTB Pa3INYHbIX KJIACCOB,
MOATBEP:K/1asi ONMCAHNE
MIPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHUI COOTBETCTBYIOINX
XUMHUYECKHUX PEAKIIN;
*WJTFOCTPUPOBATh B3aMMOCBS3b
OCHOBHBIX XUMHUYECKHUX
MOHATUM U TPUMEHATD ITH
MOHSTHSI IPU ONUCAHUU
BEILIECTB U UX IIPEBPALLECHUN;
*cJIeZIOBaTh MIpaBUIIaM
10JIb30BAHUSI XUMUYECKON
MOCYI0# 1 J1abOPaTOPHBIM
000pyZI0BaHUEM, A TAKKE
IpaBUIaM OOpaleHHs ¢
BEIIIECTBAMH B COOTBETCTBUU C
UHCTPYKIHAMH IO
BBINOJIHEHUIO J1JAOOPaTOPHBIX

-TpaKTH4YecKas padbora
-KOHTpOJIbHAs paboTa
-YCTHBIN OIIPOC

-pelieHue npakTuKo-
OpPUEHTUPOBAHHBIX 3a7a4

- pabora c [Tepuoanueckoit
CUCTEMON XMMHUYECKHUX
anemenToB . 1. Menaeneera



https://m.edsoo.ru/7f41837c
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XUMHYECKHX OIBITOB IO
TIOJTYYCHHUIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB
(BOIOpO/1a M KKCIIOPO/IA),
IPUTOTOBIICHHIO PACTBOPOB C
ONpeeaEHHON MaCCOBOU J10JIEH
pacTBOPEHHOTO BEILIECTBA,
TUTAHUPOBATH U IPOBOUTH
XUMHYECKHE IKCIIEPUMEHTHI TI0
pacro3HaBaHHUIO PaCTBOPOB
IIEJI0YeH U KUCIIOT C IIOMOIIIBIO
WH/IMKAaTOPOB (JIAKMYC,
(dheHondTaneH, METHIIOPAHK U

Ipyrue).

Hroro mo pazueny 31

Paznen 3. [lepnoanueckuii 3axkon n [lepuoguyveckas cucrema xumudeckux 3j1eMeHToB /[. . MenaesieeBa. CTpoeHne aToMOB. XMMHYECKas
cBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaKIul

*PACKpPBIBATH CMBICT -YCTHBIN OIIpOC
[Tepuoanueckoro 3akona J[. . -paboTa ¢ TeMaTHUYeCKUMH
Ilepuonnueckuii Menneneena: KapTOYKaMHu
3aKOH U JEMOHCTPHUPOBATh MOHUMaHUe  -paboTta ¢ [leproguueckoit
[Tepuoanueckas Bubnnoreka MEPUONYECKON 3aBUCUMOCTH =~ CUCTEMON XUMUYECKUX
31 cucreMa 7 I[IOK CBOMCTB XUMHYECKUX anemenToB JI. . Menaeneena
' XUMHYECKHUX https://m.edso0  2JI€EMEHTOB OT UX IOJIOKEHUS B
anemenToB 1. 1. .ru/7f41837c¢ [Tepuoanueckoil cucreme,
Menzaeneena. 3aKOHOB COXPaHEHMS MacChl
Crpoenue atoma BEILIECTB, IIOCTOSIHCTBA
CcOCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUEHHUS,



https://m.edsoo.ru/7f41837c
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3aKoHa ABOTaJpo;
*OIUCHIBATh U
XapaKkTepu30BaTh TAOIHYHYIO
dbopmy Ilepuoanueckoii
CUCTEMbl XMMHUYECKUX
AJIEMEHTOB: pa3inyarh
MIOHSITHSI «TJIaBHAS TIOJTPYIINa
(A-Tpynma)» u «rmododHas
noarpynna (b-rpynma)y,
MaJible ¥ OOJIbIINE TEPUOJIBI,
COOTHOCUTH 0003HAYECHHUS,
KOTOpBIE UMEIOTCS B TabIuIe
«Ilepuonuyeckas cucrema
XUMHYECKUX 31eMeHTOB /[I. W.
MeHneneeBay ¢ YUCIOBBIMU
XapaKTePUCTUKAMH CTPOCHUS
aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsiji
a1pa, ob1ee YIciIo
ANIEKTPOHOB U paclpeesieHre
UX T10 DJIEKTPOHHBIM CIIOSIM);

3.2

XuMHUecKasi CBSI3b.
OKHUCIMTENIBHO-
BOCCTaHOBHUTEIbHEIC
peakuuun

10

buobmmoreka
HOK

https://m.edsoo
.ru/7f41837c

*OTIpPEeIENATh BaJICHTHOCTD
aTOMOB 3JIEMEHTOB B
OMHAPHBIX COSAMHECHUSX,
CTENEHb OKUCIICHUS PJIEMEHTOB
B OMHAPHBIX COCTUHEHHUSIX,
MPUHAJIEKHOCThH BELIECTB K
ONpEeNEeNEHHOMY KJIaccy
coeTMHEHUH 10 popmysam,

BUJ XUMHYECKOH CBSA3H

-YCTHBIN OIPOC

-pabota c Ilepuogudeckoit
CHUCTEMOM XMMHUYECKUX
anemenToB . 1. Menneneera
-pelleHne NpakTUKo-
OPUEHTHPOBAHHBIX 33/1a4
-UTOTOBasi KOHTPOJIbHAS paboTa



https://m.edsoo.ru/7f41837c
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(KoBajsieHTHasi U MOHHAs) B
HEOPraHUYECKUX
COCTMHEHUSIX;

* K1accu(uIUpoBaTh
XUMHUYECKUE JIEMEHTHI,
HEOPraHWYECKHE BEIEeCTBA,
XMMHUYECKHE PEAKINH (110
YHUCIIY U COCTaBYy
YYaCTBYIOIIMX B PEAKITUH
BEILIECTB, 110 TETNIOBOMY
sdexry);

* IPUMEHSTH OCHOBHbBIE
OTepaluy MbICIUTEIbHON
NESITENIbHOCTH — aHAIIU3 U
CHHTE3, CPAaBHEHHE,
00001IeHne, CUCTEMATHU3ALIUIO,
KJIacCU(PUKALINIO, BBISIBJICHUE
MIPUYUHHO--CIICICTBEHHBIX
CBsI3€H — TS U3yUeHUs
CBOWCTB BEILIECTB U
XUMHYECKUX PEaKIIHid,
€CTECTBEHHO-HAYYHBIE METOIbI
MMO3HaHUS — HaOIOICHUE,
HU3MEPEHHE, MOJICITUPOBAHUE,
AKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN )

Hroro no pasaeny

17

BubGnauoreka
LHOK

https://m.edsoo
.ru/7f41837c¢
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OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KosmuecTBo yacos DJIeKTPOHHBIE Cnmcoxk MTOroBbIX Cnoco0 oueHku
HaunmenoBanmue
Ne Kourpoan Ilpakruye (Uupposbie) MJIAHHPYEMbIX HTOTOBBIX
Pa3aeaoB U TEM Bceer
n/n HBIE CKHe oﬁpa3OBaTe.}1],H],1e pe3yJabTaToB € IVIAHUPYEMBIX
NMPOrpamMMbl 0
paﬁOTbI paﬁOTbI pecypchl YKa3aHueEM 3TaloB ux pe3yJbTaToB
(opmupoBanus
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
* IPUMEHSATh OCHOBHBIE -BXOJIHOM KOHTPOJIb
ONEPALMH MBICIUTEIBHOU -YCTHBII ONPOC
NEATEILHOCTHU — aHAIN3 U -paboTa ¢
CUHTE3, CPAaBHEHUE, MEPUOINYECKOMN
o0o01enue, CUCTEMON XUMHUYECKUX
CHUCTEMaTHU3alHIo, anemenTtoB J[. U.
BBISIBJICHHE TPUYMHHO- MenneneeBa
CJIEICTBEHHBIX CBSA3EH — IS
M3YyUYEHHS CBOWCTB BEILECTB
IToBTOpEHME U o
bubmmotexa [IOK = ¥ XUMUYECKUX PEAKIUH,

11

yriyoJieHue 3HaHU!
OCHOBHBIX Pa3/ieoB
Kypca 8 kiacca

https://m.edsoo.ru/7f
412636

€CTECTBEHHO-HAyUYHbIE
METO/bI ITO3HAHMS —
Ha0II0/IeHNe, U3MEPEHUE,
MOJICIUPOBAHUE,
SKCHEPUMEHT (peanbHbIN U
MBICJICHHBIN )

* PacKpbIBaTh CMBICI
[Tepuonnueckoro 3akona /.
. MenneneeBa u
JIEMOHCTPHUPOBATh €r0
MOHUMAaHME: OIMCHIBATh U



https://m.edsoo.ru/7f41a636
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XapaKTepU30BaTh
TabnuaHyto Gopmy
[Tepuonuueckoit cucTeMbl
XUMHYECKHUX 3JIEMEHTOB:
pa3nuyaTth NOHATUS
«rnaBHas noarpymnna (A-
TpYIIa)» U «II000YHas
noarpynna (b-rpynmna)y,
MaJjible U OOJIBIINE TTEPUOIBI,
COOTHOCHUTE 0003HAYCHMUS,
KOTOpbIE UMEIOTCS B
MepHOINYECKO TabmuIle, ¢
YHCIIOBBIMU
XapaKTePUCTHUKAMU
CTPOCHHUSI aTOMOB
XUMHUYECKHUX IJIEMEHTOB
(cocraB u 3apsin sajpa,
oO11ee YucIio 3JEKTPOHOB U
pacrpezieneHue ux mno
AIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0IIIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
3JIEMEHTOB U UX COEIMHEHUI
B Mpejieiax MajbIx
TEPUOJIOB U TJIABHBIX
MOATPYIII C Y4ETOM
CTPOEHHUSI UX ATOMOB;

1.2

OcCHOBHEBIE
3aKOHOMEPHOCTH

bubnuoreka [JOK

* BBIYUCIIATH -YCTHBIN OTpOC

https://m.edsoo.ru/7f OTHOCHUTEIBHYIO -TEMaTUYECKOE
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XAMHYECKHUX PEaKui

41a636

MOJIEKYJIIPHYIO U
MOJISIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJTIO
XMMHYECKOI0 3JIEMEHTA I10
dbopmysie coeTMHeHHUS],
MAacCOBYIO JOJIIO BEILIECTBA
B pacTBOpE, MPOBOJUTH
Pacy€Thl 10 YPaBHEHUIO
XUMHUYECKON peaKinu;

* IPOrHO3UPOBATh CBOMCTBA

BCIICCTB B 3aBUCUMOCTH OT

HX CTPOCHHA, BO3MOKHOCTHU

MMPOTCKAHHA XUMHUYCCKUX

np eBpaH_[eHI/II\/’I B PAa3JIMYHBIX

YCIIOBUSIX,

. HCII0JIb30BaTh
XUMHYCCKYIO CHUMBOJIUKY
JUJISL COCTaBIICHUS (POPMYIT
BEILIECTB U YPAaBHEHUN
XUMHUYECKUX PeaKIni

TECTUPOBAHUE
-pabora ¢
MePUOUYECKOMN
CHCTEMOH
XHUMHYECKHUX
anemenToB /l. U.
MenpaeneeBa

1.3

SHCKTpOJ'II/ITI/I‘-ICCKaﬂ
JUcconuranus.

XUMUYECKHUE pcaKkuuu B

pacTBOpax

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636

- coOroaTh MpaBUIIa
MOJIL30BAHUS XUMHUYECKOU
MOCyA0H U J1abopaTOPHBIM
o0opymoBaHuEM, a TAKKe
mpaBuia OOpaIeHus C
BEII[ECTBAMH B
COOTBETCTBHUHU C
WHCTPYKIUSMH TI0
BBITTOJTHEHUTO
J1a00paTOPHBIX

-KOHTpOJIbHAs paboTa
-YCTHBIH OIpOC
-pakTuyeckas padora
-peleHue MpaKkTUKo-
OPUEHTHUPOBAHHBIX
3a1a4

-pabora c
MEPUONYECKOMN
CHUCTEMOH
XUMHUYECKHX
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XAMHUYECKUX OIBITOB T10 anemenTosB /JI. M.
MOJIyYEHUIO U coOupanuto | MeHzeneeBa
ra3o00pa3HbIX BEIIECTB
(aMMHaKa U yriaeKucioro
rasa);

* PacKpbIBaTh CYIIHOCTb
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
peakuuii MocpeaCcTBOM
COCTaBJICHUS JIEKTPOHHOTO
OanmaHca 9TUX peaKkluit;

* COCTaBJIATh YPaBHEHUS
ANEKTPOJIUTUYECKON
JUCCOIMAIMN KUCIIOT,
IIeI0YeH M COJICH, TIOJTHBIC
U COKPAILICHHBIC YPaBHEHHUS
peakIfii HOHHOTO OOMEHa,
YPaBHEHUs pEaKItii,
MOATBEPKIAIOIIHNX
CYILLIECTBOBaHHE
TEHETUYECKOU CBSI3U MEXKTY
BEILECTBAMHM PA3JIMYHBIX
KJIaCCOB;

. HCIIOJIb30BaTh
XUMUYECKYIO CUMBOJIUKY
JUTs cocTaBlieHus: (hopMyIT
BEILIECTB U YpaBHEHUN
XUMHUYECKUX PEAKIIUI

Hroro no pazmeny 18




Pazgen 2. HeMeTaJIBI M UX COCAUHEHUS

2.1

OOm1as xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB
VIIA-rpynnsl. ["anorenst

1

bubmmoreka [IOK
https://m.edsoo.ru/7f
412636

* co0rO/IaTh MpaBUIIa
MOJIb30BaHUS] XUMUYECKOU
MOCYI0H U J1abOPaTOPHBIM
00opy/IOBaHUEM, & TAKIKE
npaBuia oOpameHus ¢
BEIIIECTBAMH B
COOTBETCTBUH C
WHCTPYKIHUSIMH 110
BBITTOJIHCHUIO
1a00paTOPHBIX
XHUMHYECKUX OMBITOB TI0
MOJTYYSHHIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yrieKkucioro
raza);

* IPOBOJMTH PEAKIINH,
MOJITBEPIKAALOLIIHE
Ka4eCTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OTBITHBIM
MyTEM XJIOpU]I-, OpPOMU/I-,
uoaua-, kKapOoHar-,
¢docdar-, cunukar-,
cynbhaT-, THIAPOKCHUI-

HMOHBI, KATUOHBI aMMOHUA U

HOHBI U3YUEHHBIX
METaJJIOB,
MIPUCYTCTBYIOIINE B
BOJHBIX pacTBOpax

-IpaKTU4ecKas padbora
-YCTHBIHI OIIPOC
-pelieHne mpaKkTUKo-
OPUEHTUPOBAHHBIX
3aJa4

-paboTa ¢
MEePUOINYECKOM
CHCTEMOH
XAMHUYECKHUX
anemenToB JI. U.
MenaeneeBa
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2.2

OO1m1as xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COCIMHCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636

HEOPraHWYECKUX BEILIECTB;
. HCITOJI30BaTh
XUMHYECKYIO CHMBOJIUKY
JUTSL cCOCTaBIIeHUs (PopMyIT
BEILIECTB U YPaBHCHUH
XUMHYECKUX PEaKUi

. KJIacCU(UIIUPOBAThH
XUMHYECKHE IIEMEHTHI,
HEOpraHUYECKUe BEIIEeCTBa,
XUMHYECKHE peaKkuu (1o
YHCITy ¥ COCTaBY
YYaCTBYIOIINX B PEAKIHH
BEIIIECTB, [0 TEIUIOBOMY
3¢ deKTy, 10 N3MEHEHUIO
CTENEHEN OKUCIICHUS
XUMHYECKHX IJIEMEHTOB);
. XapaKkTepu30BaTh
(omuckIBaTh) 0o0ITHE U
cnienupuyeckue
XMMHYECKHE CBOMCTBA
MTPOCTBIX M CIIOKHBIX
BEIIIECTB, MOATBEPKAAS
OTHCaHWEe IPUMEPaMH
MOJIEKYJISIPHBIX U MOHHBIX
ypaBHEHUU
COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIIHii;

. HCIOJIb30BATh
XUMHUYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUs (PopMyIT

-YCTHBIN ONpPOC
-paboTa ¢
TEMATHYECKUMU
KapTOYKaMHU
-paboTa ¢
MEPUOINYECKOMN
CHUCTEMOM
XUMHUYECKUX
snemeHToB /1. W.
MenneneeBa
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BEILECTB U YPABHEHUH
XUMHUYECKHUX PEAKLIUH

2.3

OO61as xapakTepuCcTHKa
XMUMHYECKUX DJIEMEHTOB
VA-rpynnsl. A30T,
dochop u ux
COEZIMHEHUs

1

bubmmoreka [IOK
https://m.edsoo.ru/7f
412636

* cOOMIOIaTh TIPaBUIIa
MOJIb30BaHMS XMMHYECKOMN
MOCYI0H U J1abOPaTOPHBIM
00opy/IOBaHUEM, & TAKIKE
npaBujia oOparieHus ¢
BEIECTBAMHU B
COOTBETCTBUU C
WHCTPYKUHUSAMU O
BBITTOJTHEHHIO
1a00paTOPHBIX
XUMHYECKHUX OIIBLITOB I10
MOJIYYEHHUIO U COOMpaHUIO
ra3o000pa3HbIX BEIIECTB
(aMMHaKa 1 yraeKuciaoro
rasa);

* IPOBOJIUTH PEAKIINH,
MOATBEP K IAOIIUE
KaueCTBEHHBLIM COCTaB
Pa3TUYHBIX BEHIECTR!
pacro3HaBaTh ONMBITHBIM
myTEM XJIOPHI-, OpOMU/I-,
noauI-, KapOoHaT-,
docdar-, cunukar-,
cynb(at-, THAPOKCHUI-
HMOHBI, KATUOHBI AMMOHUS U
HWOHBI H3yYCHHBIX
METAJIIO0B,
MPUCYTCTBYIOIIHE B

-paKkTUyecKas padora
-YCTHBII OIIPOC
-pelieHne mpaKkTUKo-
OPUEHTUPOBAHHBIX
3a1a4

-paboTa ¢
MEePUOINYECKOM
CHCTEMOH
XUMHYECKUX
anemenTtoB JI. U.
MenneneeBa
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2.4

OO1m1as xapakTepuCcTHKa
XUMHUYECKHX DJIEMEHTOB
IVA-rpynmel. Yriaepon u
KPEMHHI U UX
COETMHEHUS

9

2

bubmmoteka [IOK
https://m.edsoo.ru/7f
412636

BOJIHBIX PacTBOpax
HEOPraHWYECKUX BEIECTB;
. HCITOJI30BaTh
XUMHYECKYIO CHMBOJIUKY
JUTSL COCTaBIIeHUs (PopMyIT
BEILECTB U YPABHEHUN
XUMHYECKUX PEAKIUN

* co0M01aTh IpaBuiia
MOJIb30BAHUS XUMHUECKON
MOCYAOH U 1abopaTOPHBIM
000pyI0BaHUEM, a TAKKE
IpaBuiia oOpaleHus ¢
BEIIECTBAMH B
COOTBETCTBHUH C
WHCTPYKIHUSMU TIO
BBINOJIHEHUIO
1a00paTOPHBIX
XUMHUYECKUX OIBITOB IO
MOJIyYEHHUIO U COOMPaHHIO
ra3000pa3HBIX BEIIECTB
(aMMHaKa 1 yraeKuciaoro
rasa);

* IPOBOJIUTH PEAKITHH,
MOJTBEPXKIAIOIIHE
Ka4eCTBEHHBIN COCTaB
Pa3JIMYHbBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM
myTéM XJIOpHI-, OpOMU/I-,
noauI-, KapOoHart-,
docdar-, cuukar-,

-YCTHBIN ONpPOC
-paKkTU4ecKas pabora
-KOHTpOJIbHAs paboTa
-paboTa ¢
MEPUOINYECKOMN
CHUCTEMOM
XUMHUYECKUX
snemeHToB /1. W.
MenneneeBa
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cynbhar-, THAPOKCU-
MOHBI, KATHOHBI AMMOHUS 1
MOHBI U3YUYEHHBIX
METaJIJIOB,
MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPax
HEOPraHUYECKUX BEILECTB;
. HCII0JIb30BaTh
XUMHUYECKYIO CUMBOJIUKY
JUUISL COCTaBIICHUSI (POPMYIT
BEIIECTB U YpaBHEHUN
XUMHUYECKUX PEaKIIHii

Hroro mo pazueny 26

Paszngen 3. Mera/iibl M UX COeIHMHEHHS

OO01ue cBONCTBA
3.1 4
METAJUIOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636

* KJ1accu(pULIHUPOBATH -YCTHBII ONpPOC
XUMHUYECKUE JIEMEHTHI, -paboTa ¢
HEOPTaHWYECKHE BEIIECTBA, = TEPHUOIUICCKOM
XUMHYECKHE Peakuu (M0  CHCTeMO

YHCIIy U COCTaBY XUMUYECKUX
YUYaCTBYIOIIMX B PEAKIINH anemenToB /l. 1.
BEIIECTB, 110 TETNIOBOMY Menneneesa

s dexTy, Mo U3MEHEHHUO
CTEIICHEH OKHCIICHUS
XUMUYECKHUX DJIEMEHTOB);
* XapaKTepHU30BaTh
(ormuchIBaTH) OOIIKE U
cneuuduyeckue
XHUMHUYECKHE CBOICTBA
MIPOCTBIX M CIIOKHBIX
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BELIECTB, [TOATBEPKas
ONMCaHUE IPUMEPAMHU
MOJIEKYJIIPHBIX U HOHHBIX
ypaBHEHUU
COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIIUIL;

* HCII0JIb30BAaTh
XUMHUYECKYIO0 CUMBOJIUKY
JUUISL COCTaBIICHUSI (POPMYIT
BEILECTB U YPABHEHUI
XUMHUYECKUX PEaKLUi

. ONpeNensaTh
BAJICHTHOCTb U CTENIEHb
OKHCIIEHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSIX
Pa3IMYHOIO COCTaBa,
MIPUHA]JIEKHOCTD BEILIECTB
K OIIPENEIIEHHOMY KJIACCy
COEZIMHEHUH 1o GpopmyIiam,
BHJI XUMUYECKOH CBSA3U
(xoBasieHTHAas, MOHHAs,
MeTajuInuecKas) B
HEOPraHUYECKUX
COEJIMHEHUSIX, 3aps]] HOHA
10 XUMHYECKOoU popmyiie,
XapakKTep Cpelbl B BOJAHBIX
pacTBOpax HEOPraHMUECKUX
COCIUHEHUHN, THUII
KPUCTAJUIMYECKON PEIIETKH
KOHKPETHOI'O BELIECTBA




3.2

Baxxneiiime MeTayuibl 1
HUX COEOUHEHUS

16

2

bu6nuoreka [IOK
https://m.edsoo.ru/7f
412636

* cOOJTI01aTh TIPaBHIIA
MOJIb30BAHUS XUMHUECKON
MOCyA0H U 1abopaTOPHBIM
0o0opysoBaHUEM, a TAKXKe
npaBuiia oOpaleHus ¢
BEII[CCTBAMH B
COOTBETCTBUHU C
WHCTPYKIHUSMH T10
BBITIOJTHCHUTO
1a00pPaTOPHBIX
XUMHUYECKUX OIBITOB IO
MOJIYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB
(aMMHaKa v yraeKuciaoro
rasa);

* MPOBOJIUTH PEAKIIHH,
MTO/ITBEPIK TAOTIHE
Ka4eCTBEHHBIN COCTAB
pa3IMYHbIX BEUIECTB:
pacrmo3HaBaTh OMBITHBIM
myTéM XJIOpUI-, OpOMUI-,
MOIuI-, KapOOHAaT-,
docdar-, cunukar-,
cynbhar-, THAPOKCU-
WOHBI, KATHOHBI aMMOHUS 1
HMOHBI U3YYICHHBIX
METAaJIJIOB,
MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax
HEOPTaHWYECKUX BEIIECTB;

-KOHTpOJIbHAs paboTa
-IpaKTU4ecKas padbora
-paboTa ¢
MEePUOINYECKOM
CHCTEMOH
XUMHYECKUX
anemenToB Jl. U.
MenneneeBa
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Hroro no pazneny

Pa3nen 4. Xumus u oxkpyxamomas cpeaa

* ICMOJIH30BaTh
XUMHUYECKYIO CHMBOJIUKY
JUISL COCTaBIICHUS (POPMYIT
BEILIECTB U YPaBHCHUH
XUMHUYECKUX PEaKIIui

41

BemectBa u MaTcepHraJibl
B )XM3HHU YCJIOBCKA

bubmmoteka [IOK
https://m.edsoo.ru/7f
412636

. WJUTIOCTPUPOBATH
B3aHMMOCBSI3b OCHOBHBIX
XHUMHYCSCKHUX ITOHATHH U
MPUMEHSTh 3TU MOHATHUSA
MpY ONMCAHUU BEIIECTB U
HX MPEBPALLECHUN;

. pacKpbIBaTh CMbICIT
OCHOBHBIX XUMHYECKUX
MOHSTUNA: XUMHUYECKHI

3JIEMEHT, aTOM, MOJIEKYJIa,

HWOH, KATUOH, aHHUOH,
MIPOCTOE BEIECTBO,
CJI0’KHO€ BEIIECTBO,
BaJICHTHOCTb,

ANEKTPOOTPHUIATETLHOCTb,

CTETeHb OKHCJICHUS,
XUMHAYECKast PEaKIns,
XUMAYECKas CBS3b,
TeroBoi 3¢ dexr
peaxIu, MoJb,
MOJISIPHBIN 00BEM,
pacTBOp, IEKTPOIUTHI,

-YCTHBII ONPOC
-paboTa ¢
TEMaTU4YECKUMHU
KapTOYKaMu
-II0JrOTOBKA
pedeparoB u
BBICTYIUICHHUH I10 TEME
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HEDJIEKTPOJIUTHI,
AIIEKTPOIUTHIECKAST
JMCCOLMAIINS, PEaKLIUH
HOHHOI'0 OOMeHa,
KaTaJn3aTop, XUMUYECKOe
paBHOBecHe, 00paTuMbIe
1 HeoOpaTHMBbIe PEaKIINH,
OKHCIIUTEIHHO-
BOCCTaHOBUTEIILHBIC
peaKIfu, OKUCIUTENb,
BOCCTaHOBHUTEIIb,
OKHCIICHHE U
BOCCTAaHOBJICHUE,
AJIOTPOIHS,
amM(pOTEpHOCTb,
XUMAYECKas CBS3b
(koBaneHTHAas, MOHHAS,
MeTaJlJIn4ecKast),
KpHUCTaJIIn4ecKas
peéTka, Koppo3us
METaJUIOB, CIUIABHI,
CKOpPOCTh XUMHUYECKOM
peaKIuu, mpeIeIbHO

Oy CTAMAst
koHneHtpanus [1JIK
BEIIECTBA

Hroro no pazaeny 4
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