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MNOACHUTEJBHASA 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.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
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
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
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 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHUSA TPU U3YYCHHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CIIOCOOCTBYIOIIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUM, TPUMEHSATh HMX MPU PEUICHUU MPoOJEM B TOBCEAHEBHOW >KU3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOMIMXCA TIyMAaHUCTUYECKUX OTHOIICHHI,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisier 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), 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. du3nuueckue CBOMCTBA BEMIECTB. ATrperaTHOE 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 ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3p KOIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKux CBOMCTB O00pa3loB HEOPraHMYECKUX BEUIECTB, HAOIIOJEHUE
¢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 XUMHUUECKUX peakiuil (pasjokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YeHUE CIOCOOOB PAa3JCICHUs] CMECEH: C MOMOIIbI0 MarHuTa, (uiIbTPOBAaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHellline npeacraBuTe M HCOPraHUYECKUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUS KUCTopoAa B J1abOpaTopud W TPOMBINUICHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJICHHE MAPHUKOBOTO 3(PdeKTa, pa3pyiieHue 030HOBOTO CIIOSI.

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 CBOMCTBA BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpoOZi€ U B KHU3HU 4eloBeka. KpyroBopot Boabl B IPUPOIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

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

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue 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 OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
NpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C O0Opa3liaMH OKCHIOB H
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBAaHUE OO0pa3I0OB HEOPTraHWYECKHX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METajla IPYTHM W3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

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

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3akoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

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

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BuUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COSAUHEHHUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

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

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanys XuMA4ecKuX peakivii Mo pa3aTudHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKIUU M MOJIOKEHUE XUMUUYECKOTO
paBHOBECHSI.

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



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

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

Peakuun noHHoro oOMeHa. Y ciioBUsl MPOTEKAHUSI peaKMid MOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEIIETOK 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 BEWUIECTB, IMpOLECCA NWCCOLMALMN KHUCIOT, IIEJIOYEed M COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapakTepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBA, IMOJydeHHUE, NMpumeHeHue. JlericTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XHUMHUYECKHE CBOMCTBa (00IME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COoeIMHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHMs. A30T, PaCIpPOCTPAHEHHE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
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).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa u €€ conM, uX (PU3NYECKUEe U XUMHYECKHUE CBOICTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



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

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE BUIECOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3y4YEHUE XHMHUYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HochOpHBIX yAOOpEeHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIB30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii 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.

MeTaJsibl 1 X COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[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 WEeno4YHbIX METANIOB M UX
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 Kaiblus. BaxuHelinve coequHEHUs KalblUs (OKCHUI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHMSA. AM(POTEpPHBIE CBOMCTBAa OKCHIA M THIPOKCH]IA
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 MOJyYEHUE.

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 BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KJIbIHS, aJIOMHUHUS, [UHKA, KEJe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe « Baxknenime
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 OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mesicnpeomemmnuwle ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

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

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CrulaBbl, (PU3MUYECKHE BEIMYMHBI, €AWHULBI U3MEPEHUSl, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XoAe OOyYeHHs XHMUU B €IUHCTBE y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATTM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIlMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUA:

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4yHOMY HACIEIUI0, TTOHMMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIlECC€ OTOM Yy4eOHOM JeATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE U XMUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABIISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMM TEKCTaMM, CIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U NOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CYLIECTBOBaHUS, TOHUMAHUE [IEHHOCTH 310POBOTO 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 JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTed MX peleHus MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHBIE MOHATHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEeAMETOB (HOPMHUPOBATH IMPEACTABICHUE O LEIOCTHOU



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OT/ACIBbHBIX (PaKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCYyXIAeHUS (MHAYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHUH),
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 —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHMHUYeckas (opMysla M ypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUUECKUX PEAKIINM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yybTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(HayuHO-TIONYJISIpHAST  JIUTEpaTypa XHMHYECKOTO COJCP)KaHHs, CIPABOYHBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JUIS BBIMOJIHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUS UHPOpMauu 1
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON J1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcyXmaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOl pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uluil (00CcyX1eHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPEIEATh LEIN JESITEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA MNPU BBINIOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB [0 OCBOEHHUIO 005A3aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0 HOBOTO 3HAHUS, €ro UHTEpIpEeTaluu,
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 CMBIC OCHOBHBIX XMMHUYECKHX TOHSTHI: aToM, MOJIEKyIa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 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, 3K30- U SHJOTEPMHUUECKHE PEAKIINH, TETI0BOU A((EKT peakiumu,
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
(poreHTHAsI KOHILIEHTpAIUs1) 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 BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajpo;

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
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomuueckass cucrteMa XuMHYeckux diemeHToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTRA,
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 XUMUUECKUX PEAKIINA;

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 XMMHYECKOTO J3JIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll 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 KHUCIOPOJa), MPUTOTOBJICHUIO
pAacTBOPOB C ONPEAECIEHHON MAacCOBOW J0JIEH PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIty oOydenus B 9 kiaacce npeIMETHBIC pe3yIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU AP DEeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUuH, MPEAeIbHO 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 YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIMCHIBATH W XapaKTepU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHUSI  aTOMOB  XHMHUYECKHX
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
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMIl ¢ YYETOM CTPOEHHUS UX
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
XHMHYECKUX 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 COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca 3TUX peaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O (GopMyIie
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 WHCTPYKIUSMHU 110 BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlMi0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Koan4yecTBO 4acos DJIeKTPOHHBI CIHiCcOK UTOTrOBBIX Cnoco0 oleHKH UTOIrOBBIX
e IVIAHUPYEMBIX IUIAHUPYEMBIX Pe3yJbTATOB
HanmMmeHnoBanue Py Py pesy
Ipakruye (UMdpoBbIe) pe3yJbTAaTOB € YKa3aHUEM
pasaesioB U TeM KonrpoJsbn
n/n Bcero CKHe oOpa3oBareJ 3TanoB ux GopMUpoOBaAHHS
NPOrpaMMmsl ble padoThI
padoThI bHbIE
pecypchl
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
* IPUMEHSITH OCHOBHBIC -BBIITOJTHEHUE TTPAKTUYECKON
OTIEpAIH MBICIUTEILHOM paboThI
NEATENLHOCTH — aHaAJINU3 U -TeMaTHYeCKOE TECTUPOBAHUE
CHHTE3, CPAaBHEHHE, -YCTHBII OMpPOC
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
https://m.edsoo.ru/7f41837c

[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, JIAHUPOBATH 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

-YCTHBII OIpOC
-TEMAaTHYECKOE TECTUPOBAHUE
-peleHne pacyeTHbIX 3a1a4

- pabora c [lepuonnyeckoit
CUCTEMON XMMHUYECKUX
anemeHTOB /1. . Meneneena
-KOHTpOJIbHAs paboTa



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

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
o0MeHa, PK30- U
SHAOTEPMUYECKUE PEAKIINH,
TEII0BOM 3P PEKT peakiuu,
AIPO aTOMA, MIEKTPOHHBIN
CJIOM aToMa, aTOMHas
opbuTank, paguyc aToma,
XMUMUYECKas CBA3b, NOJSPHAs
U HETIOJISIpHAsl KOBaJICHTHAs
CBS3b, HOHHAS CBS3b, UOH,
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 o pasneny 20

Pa3znen 2. BaxxHelilue 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

-YCTHBIHN OIPOC

-pelieHue IpaKTUKO-
OPUEHTHPOBAHHBIX 3374

- pabora c [lepuoanueckoii
CHCTEMOUN XMMHUYECKUX
aneMenToB . 1. Menneneera
-TeMaTHYECKOE 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,

IJIaHUPOBATH U IPOBOJUTH

-rpakTHyeckas pabora
-YCTHBIH OIIPOC

-pEeLICHUE TPAKTUKO-
OPUEHTHPOBAHHBIX 3a7a4

- pabora ¢ [lepuoanueckoit
CHCTEMOM XMMHUYECKUX
sneMeHToB . 1. MenneneeBa



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),

-pakTU4ecKas pabora
-YCTHBII OIpOC
-TEMaTUYECKOE TECTUPOBAHUE
- pabora ¢ [lepuoanueckoii
CUCTEMOM XMMHYECKUX
anemeHToB 1. Y. Menjeneena
-KOHTpOJIbHAs paboTa



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

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

-rpaKTHyecKas pabora
-KOHTpOJIbHAs paboTa
-YCTHBIH OIIPOC

-pelieHrne IpakTHKO-
OpPUEHTUPOBAHHBIX 3a4a4

- pabora c [lepuonnyeckoit
CUCTEMON XMMHUYECKHUX
sneMeHToB . 1. Menneneera



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

ApyrHe).

Hroro 1o pasneny 31

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

*PACKpPBIBATH CMBICT -YCTHBIN OIIpOC
[Tepuoanueckoro 3akona J[. . -paboTa ¢ TeMaTH4YeCKUMHU
Ilepuonnueckuii Menneneena: KapTOYKaMHU
3aKOH U JEMOHCTPHUPOBATh MOHUMaHUe  -pabota ¢ [leprmogudeckoit
[Tepuoanueckas Bubnnoreka MEPUONYECKON 3aBUCUMOCTH =~ CUCTEMON XMMHUYECKUX
31 cucreMa 7 I[IOK CBOMCTB XUMHYECKUX anemenToB 1. . Menaeneena
' XUMHYECKHUX https://m.edso0  2JIEMEHTOB OT UX IOJIOKEHUS B
anemenToB 1. 1. .ru/7f41837c¢ [Tepuoanueckoil cucreme,
Menzaeneena. 3aKOHOB COXPaHEHMS MacChl
Crpoenue atoma BEILIECTB, IIOCTOSIHCTBA
CcOCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUEHHSI,



https://m.edsoo.ru/7f41837c
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3aKoHa ABOTaJpo;
*OIUCHIBATh U
XapaKkTepu30BaTh TAOIHYHYIO
dbopmy Ilepuoanueckoii
CUCTEMbl XMMHUYECKUX
AJIEMEHTOB: Pa3INYaTh
MOHSTHUS «TJIABHASI MOArpyNa
(A-Tpynma)» u «rmododHas
noarpynna (b-rpynma)y,
MaJible ¥ OOJIbIINE TEPUOJIBI,
COOTHOCUTH 0003HAYECHHUS,
KOTOpBIE UMEIOTCS B TabIuIe
«Ilepuonuyeckas cucrema
XUMHUYECKHUX d1eMeHTOB [[. U.
MeHneneeBay ¢ YUCIOBBIMU
XapaKTePUCTUKAMH CTPOCHUS
aTOMOB XUMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsiJl
a1pa, ob1ee YIciIo
ANIEKTPOHOB U paclpeesieHre
UX 10 3JEKTPOHHBIM CJIOSIM);

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

-YCTHBIHI ONpOC

-pabora ¢ [lepuoamuaeckoit
CHUCTEMON XMMUYECKUX
anemeHTOB /1. . Meneneena
-pelieHue TpaKkTUKO-
OPUEHTHPOBAHHBIX 3a7a4
-UTOTOBasi KOHTPOJIbHAs paboTa



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

(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
JESTEIIbHOCTH — 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 pazneny

17

BubGnauoreka
LHOK

https://m.edsoo
.ru/7f41837¢c
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OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

68



9 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHBIE CHuECOK HTOTOBBIX Cnoco0 oueHku
HaumenoBanue
Ne Kourpoan IIpakruye (uupposbie) MJIAHHPYEeMbIX HTOTOBBIX
pa3aeaoB U TEM Bceer
n/n HBIE CKHe oﬁpa3OBaTe.}1],H],1e pe3yJabTaToB € IVIAHUPYEMBIX
NMPOrpamMmbl 0
paﬁOTbI paﬁOTbI pecypchl YKazaHueM I3TalloB UX pe3yJbTaToB
(opmupoBanus
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu
* IPUMEHSTH OCHOBHBIE -BXOJHOUW KOHTPOJIb
onepalnyy MbICIUTEIbHON -YCTHBIN ONpPOC
JIEATEIIbHOCTH — aHAJIU3 U -paboTa ¢
CUHTE3, CPaBHEHUE, MEePUOIUYECKON
00001IcHHE, CHCTEMOM XMMHYECKUX
CHUCTEMaTU3alHIO, anemenTtoB Jl. U.
BBISIBIICHUE PUIUHHO- Menneneena
CJICZICTBEHHBIX CBSI3EH — JIsI
M3Y4YEHUS CBOMCTB BEILIECTB
[ToBTOpEHME U U XUMUYECKUX pEaKIi,
bubmmoreka [IOK

11

yri1yOneHue 3HaHui
OCHOBHBIX Pa3/IeoB
Kypca 8 kiiacca

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

€CTECTBEHHO-HAyUHbIE
METO/bI ITO3HAHMS —
Ha0JII0/IeHNe, U3MEpPEHUE,
MOJICIUPOBAHUE,
9KCIIEPUMEHT (peabHBbIN U
MBICJICHHBIN )

* PacKpbIBaTh CMBICI
[Tepuonnueckoro 3akona /.
N. Menneneena u
JIEMOHCTPHPOBATH €T0
MOHUMAaHME: OIMCHIBATh 1
XapaKTepU30BaTh



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

TabauHyto hopmy
[Tepuonuueckoit cucTeMbl
XHMHYECKHUX 3JICMEHTOB:
pasznuyaTh MOHATHUS
«riaBHas noArpymnmna (A-
TpYIIA)» U «II000YHAs
noarpynna (b-rpynna)y,
MaJjibie U OOJIBIINE TTEPUOIBI,
COOTHOCHUTE 0003HAYCHMUS,
KOTOPBIE UMEIOTCS B
MePUOINYCCKON TaOIHIIE, C
YHCIIOBBIMH
XapaKTEePUCTUKAMH
CTPOCHHUSI aTOMOB
XHMHYECKUX DJICMEHTOB
(cocraB u 3apsin sajpa,
oO11ee YucIo 3JEKTPOHOB U
pacrpeiesieHue ux 1o
ANEKTPOHHBIM CIIOSIM),
0OBSCHATH 00ITHE
3aKOHOMEPHOCTH B
U3MEHEHUHN CBOMCTB
3JIEMEHTOB U UX COCIUHCHUN
B Mpejieiax MajbIx
TEPUOJIOB U TJIABHBIX
MOArPYIII C Y4ETOM
CTPOCHHS MX aTOMOB;

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX PEaKIui

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

* BBIYHCIIATH -YCTHBIN OTpOC
OTHOCHUTEIIbHYIO -TeMaTH4eCcKoe
MOJIEKYJISIPHYIO U TECTUPOBaHUE



https://m.edsoo.ru/7f41a636
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MOJISIPHYIO MaccChl BEILLIECTB,
MAaCCOBYIO JIOJIFO
XHMHYECKOT'0 3JIEMEHTA 10
dbopmysie coeTMHeHHUS],
MAaCCOBYIO JIOJIKO BEIIECTBA
B pacTBOpE, MPOBOJUTH
pacy€Tsl 110 YPAaBHEHUIO
XUMHUYECKON peaKinu;

* IPOrHO3UPOBATh CBOMCTBA

BC€IICCTB B 3aBUCUMOCTHU OT

HUX CTPOCHHA, BO3MOKHOCTHU

MMPOTCKAHHA XUMHUYCCKUX

MPEeBpAIICHHI B pa3IMUHbIX

YCIIOBHUSIX;
. HCII0JIb30BaTh
XUMHUYECKYIO CUMBOJIUKY
JUISL COCTaBIICHUS (POPMYIT
BEILIECTB U YPABHEHUN
XUMHUYECKHUX PEaKIIUN

-pabora ¢
MIePUOUYECKOMN
CHCTEMOH
XHUMHYECKHUX
snemenToB /. W.
MenpaeneeBa

1.3

DNEeKTpOIUTHYECKAS
JCCOLIMAIIHS.
XUMHUECKUE peaKIiy B
pacTBOpax

1

bu6mmoteka [IOK
https://m.edsoo.ru/7f
41a636

- coOroaTh MpaBuiIa
MOJIL30BAHUS XUMHUYECKOU
MOCyA0H U J1abopaTOPHBIM
000pyI0BaHUEM, a TAKKE
npaBuia OOpaIIeHus C
BEII[ECTBAMH B
COOTBETCTBHUHU C
WHCTPYKIHUSMU TIO
BBITTOJTHEHUTO
J1a00paTOPHBIX
XUMHYECKHX OIBITOB 110

-KOHTpOJIbHAs paboTa
-YCTHBII OIpOC
-pakTuyeckas padora
-pelieHre NpakTHKO-
OpPUEHTUPOBAHHBIX
3a1a4y

-pabora c
NIEPUOINYECKON
CHUCTEMOH
XUMHUYECKHX
anemenToB /l. M.



https://m.edsoo.ru/7f41a636
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MOJIy4eHHUI0 U cobupannio  MeHeneesa
ra3000pa3HbIX BEIIECTB
(aMMuaKa ¥ yriekuciaoro
rasa);

* PacCKphIBaTh CYIIHOCTb
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX
peakuuii MocpeacTBOM
COCTaBJICHUS 3JIEKTPOHHOTO
OanaHca 3TUX peakLuil;

* COCTaBJIATh YPaBHEHHUS
NIEKTPOJINTUYECKON
JUCCOLMALUU KUCIIOT,
IIeI04YeH M CoJIeH, TTOJIHEIC
U COKPAILICHHBIC YPaBHEHHUS
peakIfii HOHHOTO OOMEHa,
YPaBHEHUs pEaKItii,
MO/ITBEP K IAOIIUX
CYILLIECTBOBaHHE
TEHETUYECKOU CBS3U MEKIY
BELIECTBAMH Pa3JIUYHbIX
KJIACCOB;

. HCIOJIb30BaTh
XUMHUYECKYIO CHUMBOJIUKY
JUTs cocTaBlieHus: (opMyI1
BEILIECTB U YPABHEHUI
XUMHUYECKHUX PEeaKIUi

Wroro no pazueny 18

Pa3gen 2. HeMeTa/JILI M UX CO€IHHEHUS




2.1

OO61as xapakTepuCTHKa
XUMHAYECKHX JIEMEHTOB
VIIA-rpynnst. ['anorenst

1

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

* cOOIIOIATh TIPaBUIIA
I0JIb30BAHUS XMMUYECKON
MOCYA0U U J1abopaTOPHBIM
00opy/noBaHUEM, a TAK¥KE
npaBuia oOpaleHus ¢
BEIIIECTBAMH B
COOTBETCTBUH C
WHCTPYKIHUSIMH TIO
BBITIOJTHCHHUEO
1a00paTOPHBIX
XUMHUYECKHX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO
ra3o00pa3HbIX BELIECTB
(aMMMaKa 1 yriaeKuciaoro
rasa);

* POBOJIUTH PEAKIIHH,
TTO/ITBEP K TAFOTITHE
Ka4eCTBEHHBIN COCTaB
Pa3TUYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM
MyTEéM XJIOpHI-, OPOMU]I-,
noauI-, KapOoHaT-,
docdar-, crmkar-,
cynbgaT-, THAPOKCHUI-

HMOHBI, KATUOHBI aMMOHUS U

HOHBI U3YYE€HHBIX
METaJUIOB,
MIPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpax

HCOPraHNYCCKUX BCIICCTB,

-paKkTUyecKas padora
-YCTHBIN Ompoc
-peleHne npakTUKo-
OpHUEHTUPOBAHHBIX
3a1a4

-pabora ¢
[IEPUOIUYECKON
CUCTEMOM
XUMHUYECKUX
anemeHTtoB JI. U.
Menneneesa



https://m.edsoo.ru/7f41a636
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2.2

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

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

. HCII0JIb30BATh
XUMHUYECKYIO CUMBOJIUKY
JUISL cOCTaBlIeHUs (HhOpMYyIT
BEIIECTB U ypaBHEHUM
XUMHYECKHUX PEaKIIHii

. KJIaccu(UIUpPOBaTh | -YCTHBIN OMpocC
XUMUYECKHUE DJIEMEHTHI, -pabota ¢
HEOPraHUYECKUE BEIIECTBA, TEMAaTUYECKUMU
XUMHUYECKHE PeakLuu (110 KapTOYKaMHU

YHCITY U COCTaBY -pabota ¢
YYaCTBYIOIINX B PEaKIHH NEPUOTUTICCKOM
BEIIIECTB, 10 TEIUIOBOMY CHCTEMOH

s dexTy, 10 H3MEHEHHUIO XUMHYECKHX
CTEIEHEN OKUCIICHUS anemenTtoB J[. U.
XUMHUYECKHX 3JIEMEHTOB); Meneneena

. XapaKkTepu30BaTh

(omuckIBaTh) o0ITHE U

cnienupuyeckue

XUMHUYECKHUE CBOMCTBA
MPOCTHIX M CIIOKHBIX
BEIIECTB, MOATBEPXKAas
OINMCaHUEe IPUMEpaMu
MOJICKYJISIPHBIX ¥ HOHHBIX
ypaBHEHUH
COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUN;

. UCII0JIb30BaTh
XUMHUYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUs (popMyIt
BEIIECTB U YPaBHCHUH



https://m.edsoo.ru/7f41a636
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XUMHYECKUX PEAKIUN

2.3

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

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
XHUMHUYECKHX OIBITOB IO
MOJTYYSHHIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB
(aMMHaKa u yrieKucioro
raza);

* IPOBOJIUTH PEAKIIHH,
MOATBEP K IAOIIUE
Ka4eCTBEHHBIN COCTaB
Pa3TUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM
myTEM XJIOPHI-, OpOMU/I-,
uoaua-, kKapOoHar-,
docdar-, cunukar-,
cynbdar-, THAPOKCU/I-

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



https://m.edsoo.ru/7f41a636
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2.4

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

9

2

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

HCOPraHN4YCCKUX BCIUICCTB,

. HCITOJI30BaTh
XUMHYECKYIO CHMBOJIUKY
JUTSL cCOCTaBIIeHUs (PopMyIT
BEILIECTB U YPaBHCHUH
XUMHYECKUX PEAKIUN

* cOOII01aTh IpaBUIIA
M0JIb30BaHUSl XUMUYECKOM
HOCY10M 1 J1aGOPaTOPHBIM
000pyI0BaHUEM, A TAKXKE
IpaBuiia oOpaleHus ¢
BEIIECTBAMH B
COOTBETCTBHUH C
WHCTPYKIUSMH TI0
BBINOJIHEHUIO
1a00paTOPHBIX
XMMUYECKHUX OIBITOB IO
MOJIyYEHHIO U COOMPaHHIO
ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yriaeKuciaoro
rasa);

* IPOBOJIUTH PEAKITHH,
MOJITBEPKTIAIOTIIHE
Ka4eCTBEHHBIN COCTaB
Pa3JIMYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM
nyTéM XJIOpUI-, OpoMHUI-,
noauI-, KapOoHart-,
docdar-, cuukar-,
cynbdart-, THAPOKCHI-

-YCTHBIN ONpPOC
-paKkTU4ecKas pabora
-KOHTpOJIbHAs paboTa
-paboTa ¢
MEPUOINYECKOMN
CUCTEMOM
XUMHUYECKUX
anemenTtoB J[. U.
Menneneesa



https://m.edsoo.ru/7f41a636
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MOHBI, KATUOHBI AMMOHUS U
MOHBI U3yYEHHBIX
METaJUIOB,
MIPUCYTCTBYIOILIHE B
BOJHBIX PacTBOPAX
HEOpPraHUYECKUX BEILECTB;
. UCII0JIb30BATh
XUMHUYECKYIO0 CUMBOJIUKY
JUUISL COCTaBIICHUSI (POPMYIT
BEILECTB U YPABHEHUI
XUMHUYECKUX PEAKIUI

Hroro mo pazueny 26

Pa3zgen 3. MeTa/iIbI M BX COeTUHEHU S

Oo01ue cBolicTBa
3.1 4
METAJIIOB

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

* KJ1accu(pULIUPOBATH -YCTHBIH OTpoc
XUMHUYECKUE DJIEMEHTHI, -paboTa ¢
HEOpraHMYECKHE BEIIECTBa, MEPUOJINYECKOM
XUMHUYECKHE peaKuu (1o CUCTEMOM

YHCIy U COCTaBY XUMUYECKUX
YUYaCTBYIOIIMX B pEaKIUH anemenToB JI. 1.
BEIIECTB, 110 TETNIOBOMY Meneneena

3¢ dekTy, Mo N3MEHEHUIO
CTENEHEN OKUCIIEHUS
XUMUYECKHUX DJIEMEHTOB);
* XapaKTepru30BaTh
(onuckIBaTh) o01IME U
cneuuduyeckue
XMMHUYECKHE CBOMCTBA
MPOCTBIX M CIIOKHBIX
BEIIIECTB, MMOATBEPKIAs



https://m.edsoo.ru/7f41a636
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ONMCAaHUE TPUMEpPAMU
MOJIEKYJIAPHBIX U HOHHBIX
ypaBHEHUU
COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUH;

* HCII0JIb30BAaTh
XUMHUYECKYIO CHUMBOJIUKY
JUUISL COCTaBIICHUSI (POPMYIT
BEILECTB U YPABHEHUI
XUMHYECKUX PEAKIUI

. ONpeNensaTh
BAJICHTHOCTb U CTENIEHb
OKHUCIICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOro COCTaBa,
MIPUHA]JIEKHOCTD BEILLIECTB
K OIIPENEIIEHHOMY KJIACCy
COoeIMHEHUH Mo (GopmyIiaM,
BHJI XUMUYECKOH CBSA3U
(xoBanileHTHAas!, MIOHHAS,
MeTajuIMuecKas) B
HEOPraHUYECKHUX
COEJIMHEHUSX, 3aps]] HOHA
10 XUMHYECKoU popmyiie,
XapakTep Cpelibl B BOJTHBIX
pacTBopax HEOPraHMYECKUX
COC€IUHEHMH, THUII
KPUCTAJUIMYECKON PEIIETKH
KOHKPETHOI'O BELIECTBA

3.2

Baxkueiimue MeTanibl U

16

bubnmoreka [IOK

* cOOMI0IaTh TIpaBUIa

-KOHTpPOJIbHAs paboTa



HUX COCJMHCHUS https://m.edsoo0.ru/7f ' moap30BaHUS XUMHUYECKOI -IpaKkTHIecKas pabora

412636 MOCYA0H 1 JTAOOPAaTOPHBIM -pabota ¢
obopymoBaHreM, a TaKxKe IEPUOLNYECKOM
MpaBwiia OOpaICHHS C CHCTEMOiH
BEIIECTBAMU B COOTBETCTBUH
XAMHUYECKHAX

C MHCTPYKIHUAMU I10
anemeHToB J[. U.
BBIINTOJTHECHUIO J'Ia60paT0pHLIX

XMMHYECKHX OITBITOB TI0 Mennenecsa
MOJYYEHUIO U COOUPAHHIO
ra3000pa3HBIX BEMIECTB
(aMM#aKa ¥ yrIeKUcIoro
rasa);

* IPOBOJIUTH PEAKIINH,
MOJITBEPKJAIOIUE
KaueCTBEHHBIN COCTAaB
Pa3IMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM
nyTéM XJIOpHI-, OpOMuUI-,
nonui-, kapoonar-, pocgar-,
CUIIMKAT-, Cylb(aT-,
THAPOKCHUI-MOHBI, KATHOHBI
AMMOHMNSA 1 MOHBI U3YYCHHBIX
METAJIIOB, IPUCYTCTBYIOIUE
B BOAHBIX pacTBOpax
HCOPIraHNYCCKUX BEIICCTB;

* MCIOJIb30BaTh XUMUYECKYIO
CHUMBOJIUKY JIs1 COCTaBJICHUA
(hopMyJT BEIIECTB U
YPaBHEHUI XUMHUYECKHUX

peaxkuuin

Wroro no pazueny 20
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Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41

BeniectBa u maTepuanbl
B )KM3HHU YeJIOBEKa

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

. WIIFOCTPUPOBATH
B3aMMOCBS3b OCHOBHBIX
XUMUYECKUX MOHATHH U
MIPUMEHSTD TU TOHITUS
[IPH ONMCAHUU BEIECTB U UX
IIpEBpallCHU;

. PacKpbIBaTh CMBICT
OCHOBHBIX XUMHUYECKHX
MOHATUH: XUMUYECKUI
3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHUOH,
IIPOCTOE BELIECTBO,
CJIOKHOE BEILECTBO,
BaJICHTHOCTb,
ANIEKTPOOTPULIATEIBHOCTS,
CTETIEHb OKUCIICHHS,
XUMUYECKask PeaKiusl,
XUMUYECKas CBSI3b,
TEIUTOBOM A (heKT peakmuy,
MOJIb, MOJISIDHBIN 00BEM,
pacTBOp, IMEKTPOIIUTHI,
HERJIEKTPOJIUTEI,
ANIEKTPOIUTHYECKAS
JMCCOLMAIMS, PEAKIIUH
HOHHOr0 0OM€Ha,
KaTaln3aTop, XUMUIECKOe
paBHOBecHe, 0OpaTUMBIE U
HeoOpaTHMBbIe peaKIui,
OKHCITUTENBHO-
BOCCTAHOBUTEIIbHBIE
peaKIuu, OKUCIIUTED,

-YCTHBIN Ompoc
-pabora ¢
TEMaTUICCKHUMHU
KapTOYKaMu
-TIOJITOTOBKA
pedepaToB u
BBICTYIUICHHH 10 TEMe



https://m.edsoo.ru/7f41a636
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Hroro no pasaciny

BOCCTAHOBUTEIb, OKHCIICHHE
1 BOCCTaHOBJICHHE,
aJIoTPOIHs, aM()OTEPHOCTD,
XUMUYECKas CBSI3b
(koBajeHTHAs, HOHHAS,
MeTaJuIn4ecKas),
KpHUCTaJTMUeCKasl peéTKa,
KOPPO3HsI METAJLIOB,
CIUIaBBI, CKOPOCTh
XUMUYECKOHN peaKiui,
MIpeeIbHO JTOMyCTUMAs
kxonmnentpanus [1JIK
BeIeCTBa

OBIIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME

68
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