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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 (enepasbHON pabouell MHpPOTrpamMMbI
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeNIbHOU
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)KUT OCHOBOW [t (OPMHPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHSA.

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

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 110 MPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBINONHSAS (GYHKIUM OOBSICHEHUS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMUYECKONW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
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 PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUU H
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
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHbIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHWS M 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
OKpPYXaIOLEr0o MHpA, MCHOJIb3Yysd 3HAHUS U ONBIT, MOJYyYEHHBIE MPU H3YYECHHUU
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JIEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOo(dUIis M HAMPaBICHHOCTH NalbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeToax MO3HaHMS B XUMHH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3aKkOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuétel mo dopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBUjaMu paboThl B JIAOOpATOPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHUWE W  OINUCAaHHWE  pe3yJbTAaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoxnenue kucimopopa B mpupoae, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



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

TennoBoit 3 (heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
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, GU3NYECKUE ¥ XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KHU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. Dusnyueckue M XUMHUUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

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

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. @usnyeckue 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
NpeKpalleHusi TopeHus (Mmokapa), O3HAKOMJICHHE C oOpa3laMH OKCHIOB U
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, HCCIEOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS BEIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBAaHNE O0pa3Il0OB HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX 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 OJHOrO0 METajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
yieMeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBA3b.
OKHCIANTETBLHO-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.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 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. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 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 pa3BUTUA Hayku W mpaktuku. [[. 1. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

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

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporniecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

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, COCAUHEHNUS ).

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--HAYYHOT'O LIMKJIA.

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

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
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, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
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 KPUCTAJUIMUECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUEC
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 pEaKUUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIBb30BAHUEM  METOJa
3JIEKTPOHHOTO OasaHca.

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

Peakiiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
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:

O3HAKOMJICHUE C MOJEJISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPOINPOBOIHOCTHU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCHUIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHON KUCIIOThI, KAUECTBEHHAs PEAKLIMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
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 CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
busznyecKkre u XMMHUYECKHE CBOMCTBA, OMyueHUe U nmpuMeHenne. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH 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,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIPOCTpaHEHWE B MNPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuasl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHYECKHUE CBOMCTBA, IMOJIYy4YEHUE U
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, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TIPOTEKaHMs, OMBITHI, OTpaxaromue (U3NYECKHUE U XUMHUYECKUE CBOICTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOMIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Mo AeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HaOJIOJieHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKHUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3yUYCHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTauioB. MeTamnmyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOPpPO3WM METALIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE atoma, HaXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxIcHUEe B mnpupone. Duzmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo 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 OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBs3e€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE MOHSTHUS: HAy4dHbIH (DaKkT, rUmoresa, 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, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIIUBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE Y4YeOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYaAIOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENBCKOM, TBOPYECKOM W JIPYyrUX  BHUAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIIM B TIPOIIECCE OTOM Yy4eOHOW NeATeNbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKU U COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[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 Yy4eOHBIMH TEKCTAaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH U YPOBHSA OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs, HAPKOTUKOB, KYpEHHUS),
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 MOTPEOHOCTEMH,
yCIEeHON po(eCCUOHATIBHON AEATEIbHOCTU U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHMS, IOHUMAaHUE LICHHOCTH 3J0POBOr0 H
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 MPOOJeM M MyTell UX pEelIeHUsi MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(dbopMUpOBaHHA MHPOBO33PEHHUs OOIEHAyYHble TOHATUA (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



HAay4YHOUW KapTUHE MHUpPA, U YHUBEPCAJbHbIE yueOHbIC AEHUCTBUS (MO3HABATENbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, 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 —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢GopMmysia M ypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIATE  OOIIHME  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 TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
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 MPOBEAEHHOIO ONbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

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



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TIPUOOPETEHHUE ONBbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANbHYIO (hOpMY MpeAcTaBieHus HHPOPMAIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHE OKPYKAKOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MIPEIJIOKEHHOM 3a]1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEMIECTB, 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
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpMbD», KOOPAUHALINSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUNA 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yJabTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIbHOCTH 1O  TMOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpEeTalnH,
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 PACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MOHSATUM: aTOM, MOJEKYJa,
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 COCIMHEHUHU, MOJISIPHBIM 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM (P (HEKT peakinu,
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
(mporeHTHAs! KOHIIEHTpAIKsl) 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 ONpENEeNsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
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 cMbIci Ilepuomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuognyeckoit
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
tabmuie «llepuomnueckas cucTeMa XHMHYECKHX d3iemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

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

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

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 XHMMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — ISl 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/IOBaHHWEM, a TakKe TMpaBHiaM OOpalIleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHON MAacCOBOW JI0JIEM PACTBOPEHHOIO 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 OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsi, XUMUYIECKasi CBSI3b, TETIOBOU A (dEKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIUU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuentpauus [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 BaJIGHTHOCTD U CTEIIEHb OKUCICHUSI XUMUYECKHUX SJIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA M0 XUMHYECKOM (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo (opmy Ileproguyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
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 CHEHUPUIECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIMI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OTBITOB IO TOJYYEHUIO H COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
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

Haumenosanue KonuyecTBo yacos CHHCOK UTOTOBBIX IIAHUPYEMBIX Crocob oLeHKH
Ne OnexTpoHHBIE (IUPPOBHIE)
pa3aenoB u TeM Kontponbhbie = IlpakTuyeck PEe3yNbTATOB C YKa3aHUEM HTAroB UX HUTOTOBBIX
n/n Bcero 00pa3oBaTebHBIE PECYPCH
NIPOTpPAMMBI paboThl ne paboThl (opmuposanus IIAHAPYCMBIX
pe3ynbpTaToB
Pasnea 1. IleppoHayanbHble XUMHYECKHUE NIOHATHUS
XuUMHUST — BaKHAsI PacKpBIBaTh CMBICT OCHOBHBIX XUMHUYECKUX OTBeT Ha ypoKe;
o0nactb Butmorexa LIOK MOHSTHUH: aTOM, MOJIEKYJIA, XUMUYECKUH IpaKTU4YecKast
11 eCTeCTBOSHaHj/Iﬂ u 5 5 https://m.eds00.ru/7f41837 AIIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE pabota
MIPaKTUIECKOM c BEIIIECTBO, CMECh (OAHOPOIHAS H
JIESATSIIEHOCTH - HEOJHOPO/IHAS ), BAICHTHOCTD.
YeJroBeKa
PacKpBIBaTh CMBICT OCHOBHBIX XUMHUYECKUX OTBeT Ha ypoKe;
MOHATUN: aTOM, MOJIEKYJIa, XUMHUYECKUN KOHTPOJIbHAs
AJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE pabota
BEIIIECTBO, CMECh (OAHOPOIHAS H
HEOJTHOPO/IHAS ), BAICHTHOCTb,
OTHOCHTEIIbHAS AaTOMHAsI 1 MOJICKYJISIpHAS
Macca, KOJIMIeCTBO BEIIEeCTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBast I0JIs
XUMHUYECKOTO 3JIEMEHTA B COCUHCHUH,
BemecrBa u bubanoreka [JOK MOJISIPHBIA 00BEM, OKCHJI, KACIIOTA,
1.2 XUMHUUYECKHE 15 1 https://m.edsoo.ru/7f41837 OCHOBAaHHE, COJIb, JIEKTPOOTPHUIIATENLHOCTS,
peaknuu C CTENIeHb OKHUCIICHUS, XUMUIECKas peaKius,

Kiaccu(pUKaIus peakiuii: peakinu
COEJIMHEHUS, PEAKLIUU PA3JI0KEHHUS,
peaKIyy 3aMeIeHHs, PeaKIniu 0OMeHa,
9K30- ¥ SHJO0TEPMHUUECKHUE PEAKIUH,
TerioBoi 3¢ ekt peakuuy, sapo aToma,
3JIEKTPOHHBIN CJION aToMa, aTOMHas
opOuTaNh, paguyc aToMa, XUMHIECKast
CBSI3b, MOJISIPHAs U HETIOJSIpHAS
KOBAaJIEHTHAsl CBSI3b, MOHHAs CBSI3b, UOH,
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KaTHOH, aHHOH, PaCTBOP, MaccoBast OIS
BeliecTBa (MPOICHTHAsI KOHIICHTPAIIKs) B
pacTBope;

. PacKphIBaTh CMBICII OCHOBHBIX
XUMHUUYECKHUX TOHSATUI: aTOM, MOJIEKYJIa,
XUMHUUYECKHUH DJIEMEHT, MPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIEeCTBO, CMECh (OAHOPOIHAS H
HEOJHOPO/IHAS ), BAJICHTHOCTb,
OTHOCHTEIIbHAS aTOMHAsI 1 MOJICKYJISIpHAS
Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAS Macca, MacCoBast OIS
XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUU,
MOJISIPHBIA 00BEM, OKCHJI, KACIIOTA,
OCHOBaHHE, COJIb, ANEKTPOOTPUIIATEILHOCTb,
CTENeHb OKUCIICHUS, XUMUYECKas peakius,
Kiaccu(UKaIs peakifii: peakiuu
COCIIHEHUS, PEaKIINU Pa3I0KCHUS,
peaKIuy 3aMeIeHs, peaKIIni 0OMeHa,
9K30- U SHJOTCPMUICCKUE PEaKIIHH,
TerutoBoi 3¢ ekt peakuuy, sapo aToMma,
3JIEKTPOHHBIH CJIOHM aroma, aToMHast
opOuTak, paguyc aToMa, XUMHYECKast
CBSI3b, TOJISIPHAS U HETIOJSIpHAS
KOBaJICHTHAs CBs3b, HOHHAS CBI3b, MOH,
KaTHOH, aHWOH, PACTBOP, MacCOBast JIOJIS
BelIecTBa (MPOLIEHTHAS KOHIICHTPAIHs) B
pacTBope;

. HCIOJIb30BaTh XUMHYECKYIO
CHUMBOJIMKY JJISI COCTABICHUS (POPMYIT
BEIIECTB ¥ YPABHCHUN XUMHYECKUX
peakuuit;

. BBIYHCIISATE OTHOCUTEIHLHYIO
MOJICKYJISIPHYIO ¥ MOJISIPHYIO MAacChI
BEIIECTB, MACCOBYIO JIOJII0O XUMHUYECKOTO
ajieMeHTa 1o Gopmye coeTMHEHN,
MacCOBYIO JIOJIIO BEII[ECTBA B PACTBOPE,




MPOBOAUTD PACUETHI IO YPABHEHHIO
XMMHUYECKOH peakiuu

Hroro no pazneny

Pasznen 2. Baxxneiinmmue NpeaACTABUTEIN HEOPraHUYIECKUX BEIIECTB
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2.1

2.2

Boznyx. Kucaopon.
ITonsTie 06 okcugax

Bonopoa. ITonsitue o
KHCJIOTaxX M COJSX

Bbubmuorexa [JOK
https://m.edsoo.ru/7f41837

c

bubanoreka [JOK
https://m.edsoo.ru/7f41837

c

. HCTIOJF30BaTh XUMHYECKYTO
CHUMBOJIHKY JJISI COCTaBIICHUS (POPMYIT
BEIIIECTB M YPAaBHEHUN XUMIYECKUX
peakuuit;

. OTIpeIeIISATh BaJ€HTHOCTh aTOMOB
DJICMCHTOB B 6I/IHapHI)IX COCIUHCHMUAX,
CTCIICHb OKUCJICHHUA 3JIEMCHTOB B 6I/IHapHI)IX
COCMHCHUAX, NTPUHAAJICIKHOCTD BEUICCTB K
OIpeIeIEHHOMY KJIACCy COEIMHEHMI 1O
(hopMynaM, BUI XUMUIECKOH CBS3H
(xoBaJieHTHAs! ¥ HOHHAs) B HEOPTaHHMYECKIX
COCIIITHEHUX;

o HCTI0JIb30BATh XUMHUYCCKYIO
CHMBOJIUKY JUISl COCTaBICHUS (HOPMYIT
BCHICCTB U ypaBHEHI/Iﬁ XUMHNYECKUX
peakIuii; CJIE/I0BATH MPABUIIAM
MOJIb30BAHUS XMMUYECKOH MOCY 10N U
71a00paTOPHBIM 000PYJOBAaHHEM, A TAKKE
IpaBHJIaM OOpaIeHNs ¢ BEeIeCTBAMU B
COOTBETCTBHH C HHCTPYKIMAMH MO
BBITNIOJTHCHHUIO na6opaTopH1)1x XUMHYCCKUX
OTIBITOB TIO TTOJTYYEHHIO U COOMPaHHIO
ra3000pa3HBIX BEIMIECTB (BOJOPOA U
KHUCJIOPO/a), IPUTOTOBJIEHHUIO PAaCTBOPOB C
OIpeAeIEHHON MacCcOBOU foJel
PacTBOPEHHOTO BEIECTBA, INIAHUPOBATH U
MPOBO/INTD XUMHUYECKHE SKCIIEPUMEHTHI 10
pacIo3HaBaHUIO PAacTBOPOB LIENOYEH 1
KHCJIOT C IOMOIIIBIO HHAMKATOPOB (JIAKMYC,
(heHondTasenH, METUIOPAHXK U JPYTHE).

OTBeT Ha ypoke

OTBeT Ha ypOKe;
MpaKTHIecKas
pabota
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2.3

Bopa. PactBopsl.
[TonsiTre 06
OCHOBAHUAX

bubaunoreka [JOK
https://m.edsoo.ru/7f41837

c

PAacKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX
MIOHSITHIA: aTOM, MOJIEKYJIa, XUMUYECKHI
3JIEMEHT, IPOCTOE BEIECTBO, CIOKHOE
BEIIECTBO, CMECh (OAHOPOAHAS U
HEO/IHOPO/IHAs), BJICHTHOCTb,
OTHOCHUTEIIbHAsI aTOMHAsl U MOJIEKYJISIpHAs
Macca, KOJIM4EeCTBO BEILECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi 10JIs
XUMHUYECKOI0 JIEMEHTA B COETUHEHUH,
MOJISIPHBIA 00BEM, OKCH, KUCIIOTA,
OCHOBAaHUE, COJIb, NEKTPOOTPULIATEIBHOCTD,
CTeTIeHb OKUCIICHUS, XUMHUYeCKas peakuus,
KiaccuduKkalys peakiuii: peakuum
COEJIMHEHU, PEaKIIUU Pa3I0KeHuU,
peaxImy 3aMeIleHms, peakiuid oOMeHa,
9K30- U 3HJOTEPMUYECKHE PEaKIIH,
TerutoBoH 3¢ ekt peakuuu, sapo aToMma,
3JIEKTPOHHBIH CJION aroma, aToMHast
opOwuTaNk, paanyc aToMa, XUMHICCKast
CBSI3b, NOJISIPHAS U HENOJISIpHAs
KOBaJICHTHAsI CBSI3b, HOHHAS CBS3b, UOH,
KaTHOH, aHHOH, paCTBOP, MacCcoBast OIS
BelllecTBa (MPOICHTHAs KOHIICHTPAlKs) B
pacTBope;

. CJIeZIOBATh NpaBHUJIaM MOJIH30BAHUS
XMMHYECKOI mocynoii 1 1abopaTopHEIM
000pyIOBaHUEM, A TAKXKE MPABHIIAM
oOpaleHus ¢ BEIEeCTBAMH B COOTBETCTBHH C
WHCTPYKLHUSAMH IO BBITIOJHEHUIO
71a00pATOPHBIX XUMHYECKUX OIBITOB I10
MOJIYYSHHIO U COOMPaHUIO Ia3000pa3HbIX
BeMIECTB (BOJOPO/Ia M KUCIOPOa),
MIPUTOTOBJICHHUIO PACTBOPOB C
OIpEeAEIEHHON MacCOBOM JoJel
PacTBOPEHHOTO BELLECTBA, [JIAHUPOBATh U
IIPOBOAUTH XMMHUUYECKHE FKCIIEPUMEHTHI 110

OTBeT Ha ypOKe;
MpaKTHYEeCKast
paborta;
KOHTPOJIbHAs
pabota
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pacIo3HaBaHUIO PACTBOPOB LIENOYEH U
KHUCJIOT C IOMOIIIBIO HHAWKATOPOB (JIAKMYC,
(heHoNTAICNH, METUIIOPAHXK U JPYTHE).

24

OCHOBHBIE KJIACCHI
HEOPTaHMYECKUX
COETMHEHUI

Hroro no pazneny

11

30

bubaunoreka [JOK
https://m.edsoo.ru/7f41837

c

. WLTIOCTPUPOBATH B3aUMOCBS3b
OCHOBHBIX XUMUYCCKHX MOHATUN U
MIPUMEHSATH 3TH MOHSATHS TP OTIUCAHIH
BELIECTB U UX NPEBpAILECHUN;

. CJIeIoBaTh MpaBUjIaM MOJIb30BaHMs
XUMHYECKOH MOCy0# 1 1abopaTopHBIM
000pyZ0oBaHNEM, a TaK)Ke MpaBHIIaM
oOpalieHus ¢ BEIIeCTBAMH B COOTBETCTBUU C
HHCTPYKIIUSMH T10 BBITIOJTHCHUIO
71a00paTOPHBIX XUMHUECKUX OIIBITOB 10
MIOJTYYCHUIO ¥ COOMPAaHUIO Ta3000pa3HBIX
BeIIecTB (BOOPO/Ia M KHCIOPOAa),
TIPUTOTOBJIICHHUIO PaCTBOPOB C
onpeaesEHHON MaccoBOU oJei
PacTBOPEHHOTO BEIECTBA, INIAHUPOBATH U
MIPOBOJUTH XUMHUUECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIETOUeH U
KHCIIOT C TIOMOIIBbIO HHIUKATOPOB (JIAKMYC,
(heHoNPTATICHH, METWIOPAHX U IPYTHE).

OTBeT Ha ypOKe;
MpaKTHYeCKasi
pabora;
KOHTPOJIbHAsS
pabota

Pasnea 3. Ilepuoauyeckuii 3akoH u llepnoauyeckas cucrema xumuueckux 3aemenTos /. U.

MenpeneeBa. CTpoenne aToMOB. XUMHU4YeCKasi CBSI3b. OKUCINTEIbHO-BOCCTAHOBUTEJIbHbIE PeakIUuu

3.1

Ilepuoanueckuit
3aKOH U
ITepuonuueckas
CHUCTEMa XUMHUYCCKUX
snementoB Jl. W.
Menzene-eBa.
Crtpoenue atoma

bubnuorexa I[TOK
https://m.edsoo.ru/7f41837
c

. packpeiBaTh cMbIc [leproamueckoro
3akoHa JI. 1. Menneneena:
JIEMOHCTPUPOBATH TIOHUMaHUE
MIEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX AJIEMEHTOB OT MX TOJIOKEHUS B
[lepnoguueckoit cucreme, 3aKOHOB
COXpaHEeHHs MacChl BEILIECTB, MIOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HUsl,
3aKOHa ABOTaJpo;

OTBeT Ha ypoke
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. OTIMCHIBATh U XapaKTEePH30BaTh
Tabnnunyto ¢popmy [lepuoanueckoii
CHCTEMbI XMMHUYECKHX JIEMEHTOB!
pas3iuarh MOHATHS «IJIaBHas NOATPYIa
(A-rpynna)» u «no6ounas noarpynna (b-
TpYIIa)», MaJIble ¥ OOJIBIIUE EPHO/IBI,
COOTHOCHTH 00O3HAYCHUSI, KOTOPHIE
nmerotes B Tabnmie «lleprnogmaeckas
cucteMa XxuMmdecknx snementos 1. Y.
MeHnneneeBay ¢ YUCITOBBIMHU
XapaKTePUCTHKAMH CTPOCHHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj
sIpa, 001Iee YHCII0 IICKTPOHOB U
pacrpeienieHie UX 10 3NEeKTPOHHBIM
CJI0sIM);

. packpsiBath cMbIc [lepuoaudeckoro
3akoHa J[. 1. MeHnaeneena:
JIEMOHCTPHPOBATH IOHIMAaHUE
MIEPUOTUIECKON 3aBUCIMOCTH CBOWCTB
XUMHYECKHUX 3JIEMEHTOB OT UX MOJIOKCHUS B
[lepuoguueckoit cucreme, 3aKOHOB
COXpPaHEHMS MacChl BELIECTB, IIOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJIIPHOTO Y4EHUS,
3aK0Ha ABOTaJpo;

3.2

XuMudeckas CBSI3b.
OKHCIHTEIBHO-
BOCCTAHOBHUTEJIbLHEIC
peakuuu

bubnuoreka I[TOK
https://m.edsoo.ru/7f41837

C

. KIIaCCU(PUIIPOBATH XUMHUYECKHE
3JIEMEHTHI, HEOPTaHMYECKNE BEIIECTBa,
XMUMHUYECKHE PEaKIuy (10 YUCIY U COCTaBY
YYacTBYIOIINX B PEAKIIHH BEIIECTB, 110
TEIUTOBOMY 3P HEKTY);

XapaKTepu30BaTh (OMUCHIBATH)

00IIMe XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMMOATBEPKAAA
ONHKCaHNEe NPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHHUH COOTBETCTBYIOUINX XUMHUUECKUX
peaxiuii;

OTBeT Ha ypokKe;
KOHTpOJIbHAS
pabora
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Bbubnuorexa [JOK
Utoro mo pasaeny 15 https://m.edsoo.ru/7f41837
c
Bubnuorexa [JOK
PesepBHOE BpeMs 3 https://m.edsoo.ru/7f41837
c
OBIIEE KOJIMYECTBO 68 4 5
YACOB 110 ITPOTPAMME
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9 KJIACC

KomnunuecTBo yacoB DNEeKTPOHHBIE CHHCOK UTOTOBBIX IIAHUPYEMBIX Cnoco0
HanmenoBanme
No IIpaKkTHYECK (1mdpoBeIe) PE3yNbTATOB C YKa3aHHEM JTAroOB UX OLICHKH
/ pa3nenoB U TeM KontponbHsie 6
/1 Bceero 1e paboThI obpazoBaTenbHbIe hopMupoBaHus HATOT'OBBIX
IpOrpaMMBbI pa60T1,1
pecypcsl IJTAHUPYEMBIX
pe3yNbTaToB
Pa3nea 1. BemecTBo U XuMHUYecKHe peakuuu
. PAaCKpBIBATh CMBICI OCHOBHBIX OrtBeT Ha
XUMHMYECKHUX MOHATHH: XUMHUYECKUI YpOKe;
AJIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, KOHTPOJIbHAS
aHHOH, MIPOCTOE BEIIECTBO, CIIOKHOE pabota
BEILIECTBO, BAJICHTHOCTD,
ANEKTPOOTPHUIATETILHOCTh, CTETIEHb
OKHUCJICHUS, XUMUUYECKasl peaKius,
XUMUYECKasl CBA3b, TCIUIOBOU dPPEKT
PEaKIMu, MOJIb, MOJISIPHBIN 00BEM,
pPacTBOp, dIEKTPOIHUTHI, HEITEKTPOJIUTHI,
AIIEKTPOIUTHICCKAS TUCCOIUAIINS,
peaxuu HOHHOTO OOMEHa, KaTalu3arop,
IToBTOpEHUE U XHMHYECKOE PaBHOBECHE, O0OpPaTHMbIE U
5 p . Bubmmorexa IJOK 5 P » O0P
TyOJIeHHEe 3HAHUI HeOOpaTHMBbIE PEaKIMK, OKHCIUTEIbLHO-
11 oy 5 1 https://m.edsoo.ru/7f41a6 P P ’

OCHOBHBIX pa3cyIOB

Kypca 8 kinacca

36

BOCCTaHOBHTEIIbHBIE PEaKIIny,
OKHCJINTEIIb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTaHOBJICHUE, AJIOTPOIIHA,
aM(pOTEepHOCTh, XUMHYECKas! CBSA3b
(xoBayeHTHAsl, HOHHAS, METAJTHYECKAs),
KPUCTAJIINYECKAs] PEIIETKA, KOPPO3Us
METaJUIOB, CIUIABBI, CKOPOCTh XUMHYECKON
peaxIyy, MpeenbHO JOMycTUMast
koHuenTpauus [1J1K Bemectsa; »

cOOJIIOIaTh IpaBHJIa NOJIB30BAHUS
XUMHYECKOH MOCcy0i 1 1abopaTopHBIM
00opyioBaHUEM, a TAKXKE MpaBHIIa
oOpalneHuns ¢ BEIECTBAMH B COOTBETCTBUH
C MHCTPYKIHSMH T10 BBITIOTHEHHIO
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Ta00OpaTOPHBIX XUMUYECKHX OMBITOB 10
MOJIYYSHHIO U COOMPaHUIO Ia3000pa3HbIX
BEILECTB (aMMHaKa U YIJIEKHCIIOTO Ta3a);
MPOBOJIUTD PEAKIMH, TOTBEPKAAIOIIIE
Ka4eCTBEHHBIH COCTaB Pa3INYHBIX
BEILIECTB: PACIIO3HABATH OTBITHBIM MYTEM
XJIOpUA-, OPOMHUI-, HOTUI-, KapOOHAT-,
dhocdar-, cmmkaT-, Cyapdar-, THIPOKCHI-
WOHBI, KATHOHBI aMMOHHS U HOHBI
U3YYCHHBIX METAJIIOB, IIPHCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOPAX HEOPTaHHYECKHX
BEILIECTB

1.2

13

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUUYECKHUX PeaKiuii

DNEKTPOIUTHYECKAS
JIMCCOLIHALIHS.

bubnnorexa [JOK
https://m.edsoo.ru/7f41a6
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bubnuoreka [IOK
https://m.edsoo.ru/7f41a6

. HJTIOCTPUPOBATh B3aHMOCBS3b
OCHOBHBIX XHMUYECKUX MOHATUH 1
MPHUMEHSATH 3TH NOHATHUS IIPH OMHUCAHUH
BEIIECTB ¥ UX NPEBPALLCHUN;

. HCIOJb30BaTh XUMHUYECKYIO
CHUMBOJIUKY JUJISl COCTaBJICHUsI (hOpMyIT
BEILLIECTB U YPABHEHUH XMMHUECKUX
peakuii;

. OIIPEJEIIATh BaJIEHTHOCTb U
CTENEHb OKUCICHUSI XUMUYECKUX
JJIEMEHTOB B COEIUHEHHUAX PA3IUIHOTO
coCTaBa, MPUHAAJIEIKHOCTD BEIECTB K
OINpeNENEHHOMY KIIACCy COEIUHEHNH 110
(hopmynaM, BHJ XUMUYECKOH CBS3H
(xoBaseHTHasI, HOHHAS, METAITIMYECKas) B
HEOPraHUYECKUX COEAUHEHHUSX, 3apsil
MOHA TI0 XUMHUYECKON (opMyIIe, XapaKkTep
cpelibl B BOJHBIX PacTBOPax
HEOPraHUYECKUX COCAUHEHUM, TUIL
KPUCTAJININYECKON PEIUIETKN KOHKPETHOTO
BELIECTBA;

. COCTaBJISATh yPaBHEHUS
JNIEKTPOIIUTUYECKON IUCCOLUAINH

OTBeT Ha
ypoxe

OtBeT Ha
YPOKE;
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XVUMUYECKUE PEAKLIUU B
pacTtBopax

KHCJIOT, IIEJI0YeH U COJICH, ITOTHEBIC U
COKpalléHHbIE YPABHEHUS PEAKIIHA
MOHHOTO 0OMEHa, ypaBHEHHUS PeaKIn,
MOJTBEPKIAIOIIUX CYILIECTBOBAaHUE
TeHETHUECKON CBSI3U MEXKAY BEleCTBaMU
Pa3IMYHBIX KJIACCOB;

. PacKpbIBaTh CYIIHOCTh
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OaNaHca STHX PeaKIluii;

. MIPOTHO3UPOBATH CBOWCTBA BEIICCTB
B 3aBHCUMOCTH OT UX CTPOCHUS,
BO3MOXKHOCTHU TMPOTEKAHUSI XUMUUECKHX
NpEeBpaIleHUH B Pa3IMYHbBIX YCIOBUSX;

. COOJIIOIATh MIPaBUIIA MOJIH30BAHMUS
XUMHYECKOH MOCy0# 1 1abopaTopHBIM
000pyIOBaHUEM, a TAKXKE ITPABHIIA
oOpaleHnsI C BemeCTBaMU B COOTBETCTBUU
C MHCTPYKIUSMH TIO BHITIOJTHCHHIO
71a00paTOPHBIX XUMHUYECKUX OITBITOB 110
MOJYYCHUIO ¥ COOMPAHUIO Ta3000pa3HBIX
BEIIIECTB (aMMHaKa U yTJIEKUCIIOTO ra3a);
IIPOBOJUTD PEAKIINH, [TOITBEPHKIAIOIINE
KaueCTBEHHBIH COCTaB Pa3IN4HBIX
BEILIECTB: PACIIO3HABATh OIBITHBIM MYTEM
XJIOpHUA-, OpOMHI-, MO -, KapOOHAT-,
tocdar-, cunmukar-, cynbgar-, FTHIPOKCU-
WOHBI, KATHOHBI aMMOHHS 1 HOHBI
N3y4EeHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpax HEOPraHNYECKUX
BEIIECTB

TIPaKTHYECKast
paboTa;
KOHTPOJIbHAs
pabota

Hroro no pazneny 17

Pasnen 2. HemeTa/1bl M MX COeTHHEHHUST

2.1 OO6mas xapakTepruCcTHKa ‘ 4

Bbubnnorexa [JOK

. PacKpBIBaTh CMBICT

OTBer Ha
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XMMHYECKHX DJIEMEHTOB
VIIA-rpynmsr.
T"anmorenst

https://m.edsoo.ru/7f41a6
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Ilepnoauueckoro 3axkona Jl. 1.
MeHzeseeBa u IeMOHCTPUPOBATH €TI0
MOHMMAaHHE: OIMCHIBATh U
XapaKTepu30BaTh TAOINIHYIO (OpMY
[Teproanueckoii cHCTEMBlI XUMUYECKUX
9JIEMEHTOB: pa3/inuaTh HOHITHUS «TJIaBHAs
noarpymnmna (A-rpynma)» u «modogHas
noarpymnmna (b-rpymma)», Mansie u
OonbIIKe EPHOIbI, COOTHOCUTh
0003Ha4YeHHUs1, KOTOPBIC HUMEIOTCS B
HEPHOMIECKOI TabIHIIe, C YUCTOBBIMH
XapaKTepUCTUKAMU CTPOCHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij
spa, 001Iee YHCII0 IICKTPOHOB U
pacrpezeneHue ux 1o JIEeKTPOHHBIM
CJI0sIM), OOBSCHATH 00IIHE
3aKOHOMEPHOCTH B M3MCHEHHH CBOMCTB
9NIEMEHTOB M MX COCIUHEHUH B Ipenenax
MaJIbIX EPHOJIOB M INIABHBIX MOATPYIII C
y4ETOM CTPOCHUSI UX aTOMOB;

* KJIaCCU(HUIMPOBATH XUMHUYCCKHE
3JIEMECHTBI, HCOPTAHNUYECKHEC BECIICCTBA,
XUMHUYECKHE PEAKIUH (110 YUCITY U
COCTaBY y4acTBYIOIIUX B pEaKIuu
BEIIIECTB, 10 TEILIOBOMY 3 dEKTy, Mo
M3MEHEHUIO CTEIIEHEH OKHUCIICHUS
XUMHYECKHX AJIEMEHTOB);

. XapaKTepu30BaTh (OIMHICHIBATD)
o0mmue 1 cnennpuIeckue XMMHUIECKHe
CBOHCTBA IPOCTHIX M CJIOXHBIX BEIIECTB,
MOATBEPXK/1asl OTIMCaHUE IPUMEpPaMu
MOJIEKYJISIDHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIIUX XUMHUYICCKUX peaKum‘/'I

YPpOKe;
MPaKTHYECKAsT
pabota

2.2

OO0mas XxapakTepucTHKa
XMMHUUYECKHUX JJIEMEHTOB
VIA-rpynmsl. Cepa u eé

Bubnuoreka [TOK
https://m.edsoo.ru/7f41a6
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® PacCKpbIBaTh CMBICI OCHOBHBIX
XUMHUYECKUX MOHATHH: XMMAYECKUH
3JIECMCHT, aTOM, MOJICKYJIa, UOH, KATUOH,

OTBeT Ha
ypoKe
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2.3

COEIMHEHUS

OO0mas XxapaKTepuCcTHKa
XMMHUYECKHUX JJIEMEHTOB
VA-rpynmnsl. A3or,
¢dochop m nx
COCMHEHUS

bubanorexa [JOK
https://m.edsoo.ru/7f41a6
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AHUOH, IIPOCTOE BELIECTBO, CI0KHOE
BEILIECTBO, BAJICHTHOCTb,
JMEKTPOOTPHULIATEILHOCTh, CTENIEHb
OKHUCJICHHS, XUMUYECKasl peaKius,
XHUMUYECKasl CBA3b, TEIUIOBOU IPPEKT
PEaKIMU, MOJIb, MOJISIPHBIN 00BEM,
PacTBOp, 3JIEKTPOIUTHI, HEITEKTPOJIUTHL,
3JIEKTPOJINTUUECKAS] IUCCOLMALINS,
peaxuy HOHHOTO OOMEHa, KaTalu3aTop,
XUMHYECKOe paBHOBECHE, 00paTUMBIE I
HEOOpaTHMBIC PEaKINU, OKUCIUTESIHHO-
BOCCTaHOBUTEJBHBIE PEAKIIUH,
OKHCJIUTENb, BOCCTAHOBUTEh, OKUCJICHUE
1 BOCCTaHOBJICHHUE, aJJIOTPOIIHS,
aM(pOTEPHOCTh, XUMHYECKAsI CBS3b
(xoBanieHTHAs, MOHHAS, METAJIIMYECKas),
KpUCTAJTMYECKAsl pEIIETKA, KOPPO3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON
peakuuu, NpeaesbHO JOIMYyCTUMAs
koHueHTpauus [TJIK Bemectsa;

® PacKpHIBaTh CMBICI
[epuoauueckoro 3akona JI. . Menneneesa
U JeMOHCTPHPOBATH €ro IOHHMAaHHeE:
OTHCHIBATh U XaPaKTEPU30BATh TAOIMIHYIO
hopmy [lepuoauueckoit CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB:! pa3nu4arth
MOHSITHSI «TJIaBHas moAarpynmna (A-rpymnma)y»
n «mobounas moxarpynmna (b-rpymma)y,
Manble W OOJBIINE TEPHOABI, COOTHOCHTH
0003HaueHHUs, KOTOpPBIE  HMMEIOTCSI B
MepHOINYECKON TabiuIe, € YHCIOBBIMHU
XapaKTepUCTUKAaMHU  CTPOEHHMS  aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij
saapa, oOmee YHCIO  3JEKTPOHOB |
pacmpeneneHue HMX O  JJIEKTPOHHBIM
CJI05IM), OOBACHATH OOIIHE 3aKOHOMEPHOCTH

OtBeT Ha
YpOKe;
MIPaKTHYECKas
pabota
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OO0mas XxapaKTepuCTHKa
XMMHYECKHUX HJIEMEHTOB
IVA-rpynmsl. Yriepoa
U KPEMHUI 1 ux
COEIUHEHUS

Bubmuoreka [TOK
https://m.edsoo.ru/7f41a6
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B HM3MEHEHUHM CBOMCTB 3JIEMEHTOB M HX
COCMHEHUH B TpelnesiaXx MajlblX IEPHOJOB
U TJIABHBIX IOIATPYNI C Y4ETOM CTPOCHUS
UX aTOMOB;

e KJIaCCU(HULIUPOBATh  XUMHUYECKHE
JNIEMEHTHI, HEOPraHHYeCKHUe  BELIEeCTBA,
XUMHYECKHE Peakuu (II0 YHUCIY H COCTaBY
YYacCTBYIOUIMX B pEaKIUM BEIIECTB, IO
TEIIOBOMY 3G QeKTy, 10 H3MEHEHHIO

CTeneHeH OKHCIICHUS XUMHUYECKUX
3JIEMEHTOB);
® XapaKTepU30BaTh (omucHIBaTH)

obmue W crnenupUUECKHe XHMHYECKHE
CBOHCTBA TPOCTBIX W CIIOKHBIX BEIIECTB,
MOJTBEPIKIast ONHCaHHe npUMepaMu
MOJIEKYJISIPHBIX W HMOHHBIX YpaBHEHHH
COOTBETCTBYIOIINX XUMHIECKUX PEaKIni;

. PacKpBIBaTh CMBICI OCHOBHBIX
XUMHUYECKUX MOHATHMN: XUMUYECKUN
3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH,
aHUOH, IPOCTOE BEUIECTBO, CIIOKHOE
BEILIECTBO, BAJICHTHOCTH,
3JEKTPOOTPHULATEIBHOCTD, CTEIIEHb
OKHUCJICHHS, XMMUYECKasl peaKus,
XUMHUYECKast CBSI3b, TEIJIOBON AP deKT
pEeaKInu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, JIEKTPOIUTHI, HEAIEKTPOJIUTHI,
AEKTPOJIUTHIECKAS TUCCOTTHAIINS,
peakIuyu HOHHOTO OOMeHa, KaTajau3aTop,
XHUMUYECKOE paBHOBECHUE, OOpPaTUMEBIC U
HEOOpaTHMBIC PEAKIINU, OKUCIUTEIILHO-
BOCCTaHOBUTEJbHBIE PEAKIIUH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKUCICHHE
Y BOCCTaHOBJICHHE, AJJIOTPOIIHS,
aM(}OTEepHOCTh, XUMHUYECKAS CBSI3b

OtBeT Ha
YpOKe;
MIPaKTHYECKas
paborta;
KOHTpOJIbHAS
pabota
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(xoBayieHTHAs, HOHHAS, METAJTMYECKAs),
KpHUCTaJJINuecKas peméTKka, Koppo3us
METaJUIOB, CIUIaBbI, CKOPOCTh XUMHUECKOH
peaxIyy, MpeenbHO JOMycTuMas
koHuenTpanus [1/IK Bemectsa

Hroro no pazneny

Pasgena 3. MeTajibl M UX COeTHHECHUSA

25

31 OO01ue cBOMCTBA
' METaJJIOB

bubnnorexa [JOK
https://m.edsoo.ru/7f41a6
36

. COOJIOIaTh TPaBHIA MOJIBb30BAHUS
XUMHUYECKOHN MOCYI0U 1 Ta00paTOPHBIM
000pyIOBaHUEM, a TAKXKE MPABHIIA
oOpalieHus ¢ BEIecTBaM1 B COOTBETCTBUHU
C MHCTPYKITUSIMH IO BBIMOJIHCHHIO
71a00PATOPHBIX XUMHUECKUX OIBITOB IO
MOJIYYCHHUIO U COOUPAHUIO Ta3000pa3HbIX
BEIIIECTB (aMMHUaKa U YTJICKUCIIOTO ras3a);
. MIPOBOJIUTH PEAKIIHH,
MOJITBEPIKTAIOIIHE KaueCTBEHHBIH COCTAB
Pa3UYHbBIX BELIECTB: Paclo3HABAThH
OMBITHBIM MYTEM XJIOPHUJI-, OPOMUI-,
nomua-, kapobonar-, pocdar-, cumkaT-,
Cyab(at-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHUS M HOHBI U3YUYEHHBIX METAJIOB,
MPUCYTCTBYIOIIHE B BOIHBIX PACTBOPAX
HEOPTaHMYECKUX BEIECTB

OTBeT Ha
ypoxe

39 Baxkneinine Metasibl U

UX COEIUHEHUS

16

Bubnuoreka [TOK
https://m.edsoo.ru/7f41a6
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. PacKpbIBaTh CMBICI
Ilepnoguueckoro 3axkona JI. 1.
MeHnzeneeBa 1 JeMOHCTPHPOBATE €0
MOHMMAaHHE: OIMCBHIBATh U
XapakTepu30BaTh TabIMIHyI0 hopMy
[MeproanvecKoi CHCTEMbI XUMUYECKHX
3JIEMEHTOB: pa3/InuaTh HOHITHUS «TJIaBHAs
noarpymmna (A-rpynmna)» u «ro0o4Has
noarpymna (b-rpynmna)», maisie u
OouibIIIME MIEPUOABI, COOTHOCHTh

OrtBeT Ha
YPOKe;
MPAKTHYIECKast
pabora;
KOHTPOJIbHAs
pabora
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HWroro o pazaeny

20

0003HaueHHsI, KOTOPbIE UMEIOTCS B
MEPUOANIECKON TabHIIE, C YUCTOBBIMH
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUUYECKHX DJIEMEHTOB (COCTAB U 3apsi]
sapa, o0Ilee YHUCIIO DIEKTPOHOB U
pacrpesieieHie UX 10 JIEKTPOHHBIM
CJI05IM), OOBSICHATH 00IIHE
3aKOHOMEPHOCTH B U3MCHEHHUHU CBOWCTB
SJIEMEHTOB M MX COCJMHEHUH B Mpe/ienax
MaJIbIX IEPHO/IOB U TIABHBIX TOATPYIIIT C
y4€TOM CTPOCHHS X aTOMOB;

. KJIacCU(DUITUPOBATH XUMUYCCKUE
3JIEMCHTbI, HCOPTAHUYECKHUC BCIICCTBA,
XUMHUUYECKHE PEaKIUH (110 YUCITY U
COCTaBY y4acTBYIOIINX B PEAKIINU
BEIIIECTB, MO TCILIOBOMY 3 dEKTy, 0
U3MCHEHHIO CTEIICHEH OKHCICHUSI
XUMHUYECKHX JJIEMEHTORB)

Pa3nen 4. Xumus u oKpy:Kamwuas cpeaa

BeH.leCTBa 1 MaTepHralibl

bubnnorexa [JOK

4.1 3 https://m.edsoo.ru/7f41a6
B )KU3HU 4YE€JIOBEKaA

36

HWroro mo pazueny 3
Bbubnuoreka I[IOK

PesepBHoe Bpemst 3 https://m.edsoo.ru/7f41a6
36

OBUIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME

[Tpunoxenue k paboyeii mporpamme — rpaduK OLIEHOYHBIX MTPOLEIYP
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