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Pabouas nporpamma no ydeOHOMy npenmety «Xumus» (yriyOJieHHbIH YPOBEHB)
(mpenmeTHas o0aacTh «EcTecTBEeHHO-HAYUHBIE TTPEAMETHI») BKIIFOYAET MOSCHUTEIBLHYIO
3aIHCKY, COJCpKaHUE O0yUCHHUs, TUIAHUPYEMBIE PE3yIbTaThl OCBOCHUS MTPOTPAMMBI 110
XUMUH, TEMATHYECKOE TIJIAHUPOBAHHUE.

[TosicHuTenpbHas 3amucKa OTpa)kaeT OOIME ILEeNIU U 3aJa4d HU3YyYCHUS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3yYeHUI0 OO0yJaronuMucs,
MECTO B CTPYKType YyueOHOTo IUlaHa, a TaKXke MOJIXOJbl K OTOOpY coiepKaHus,
K OIIPEIEIICHUIO TUIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue oOy4YeHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUU, KOTOPHIC
npeajaratores sl 00s3aTeNbHOr0 U3yYeHHsI B KaK/IOM KJIacce Ha YPOBHE OCHOBHOTO
0011ero oOpa3oBaHus.

[Inanupyemble pe3ysibTaTbl OCBOCHHUS MPOTrpaMMbl IO XUMHUU BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC pPE3yJbTaThl 3a BECh IMEpPHOJ OOyYCHHsS Ha YPOBHE
OCHOBHOTO 00IIer0 00pa3oBaHUs, a TAKKE MPEIMETHBIC TOCTIKCHHS O0YydYaroIIerocs
3a KaXIbli o1 00y4eHHUS.

HOACHUTEJIBHASA 3AIIMCKA

@denepanibHas pabodas MporpaMMa 1Mo XUMHH OCHOBHOTO 0OIero oOpa3oBaHUs
(yrmyOnéHHbBIH YPOBEHB) COCTaBIIEHA Ha OCHOBE TPeOOBAaHUI K pe3yibTaTaM OCBOCHUS
OCHOBHOM  0Opa3oBaTelbHOM MpOrpaMMbl  OCHOBHOTO  o0miero oOpa3oBaHus,
npencrasieHHbix B ®I'OC OO0, c yuerom deaepanbHoil pabodeil MporpaMMbl
BOCITUTAHHUSI.

®denepanbHas padouasi mporpamMma MO XMMHUHU pa3paboTaHa C IENbI0 OKa3aHHs
METOJIUYCCKON TOMOIIM YYHTEII0 B CO3MaHMU pabodeid MporpamMMbl MO y4eOHOMY
IpeaMETy.

[Iporpamma naét mnpeacTaBieHUE O UEsAX, OOImer cTpaTeruu oO0yuyeHus,
BOCTIMTAHUS M Pa3BUTHs OO0YUYAIONIUXCS CPEACTBAMH YYEOHOTO MpEeIMeTa, ONpeaeisieT
00s13aTeNbHOE TIPEIMETHOE COJACpIKAHME, €r0 CTPYKTYpy IO pasleiaM U TeMmaw,
pacrmpezelieHue 1Mo KiaccaMm, PeKOMEHIYEeMYIO TOCIeI0BATEIbHOCTh M3YUCHHS] XUMHH
C Y4ETOM MEXKIPEAMETHBIX  BHYTPUIIPESIMETHBIX CBS3CH, JIOTUKHA YIeOHOTO Tpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydJaromuxcsa. B mporpamMme mo XMMHH YUHUTBIBAIOTCS
BO3MOXXKHOCTH y4YeOHOro TIpeaMeTa B peaju3aluud TpeOOBaHUN K IUTAHUPYEMBIM
JWUYHOCTHBIM, METANpPEAMETHBIM U  TPEIMETHBIM  pe3ysibraTaM OOyYeHHS U
B (OpPMHpPOBaHMM OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIBHON  JCSATEIbHOCTH
00ydJaromerocs 1o OCBOCHUIO Y4eOHOTO COJEPIKAHMS.

M3ydyeHne XMMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS OPHUEHTHPOBAHO
Ha OOIICKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAMMYIO JIJIsl BRIPAOOTKH MHPOBO33PEHUYECCKHX
OpPHUEHTHUPOB, PA3BUTHUS MHTCIUICKTYAJIbHBIX CIOCOOHOCTEH M MHTEPECOB 00YYArOIIHUXCS,
Ha TIPOJI0JDKEHNE 00YYeHHS Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI.



3HaHWE XWUMHHU CIY>)KUT OCHOBOM i1 (DOPMHUPOBAHUS  MHPOBO33PECHUS
00ydJaromerocs, ero MpeaCcTaBICHUN O MaTepUATbHOM €IMHCTBE MHpPA, BAXKHYIO POJIh
UrparoT GOpMHUpPYyEMbIE XUMHEH TPEICTABICHUS O MPEBPAIICHHUSIX SHEPTHH M BEIIECTB
B IIpUpOJIC, O MYyTAX peIIeHUs] TI00aJbHBIX TPOOJeM YCTOWYMBOIO Pa3BUTHUSA
YeJIOBEYECTBA — CHIPHEBOM, DHEPTETUYECKOM, MPOJOBOIBLCTBEHHON MPo0IeM, MpoOIeMbl
HKOJIOTHYECKOM 0€30MMacHOCTH, MPOOJIEM 31paBOOXPAHEHU.

N3ydenne xumuu:

CITIOCOOCTBYET peaju3aliii BO3MOXKHOCTEH ISl caMOpasBUTHA U (HOPMHUPOBAHUS
KYJBTYPhI INYHOCTH 00YyUaIOIIMXCs, UX 00IIeH 1 (yHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJi B (OPMHUPOBAHHE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
0o0yJarmmxcsi,  HAaBBIKOB ~ HX  CaMOCTOSATEIIBHOM  y4yeOHOM  JeATEIbHOCTH,
DKCIEPUMEHTANbHBIX W HMCCJIEAOBATEIbCKUX  YMCHUH, HEOOXOJIMMEBIX  KakK
B ITIOBCETHEBHOM KU3HH, TaK U B MPo(eCcCHOHATBLHON AeATEIbHOCTH;

3HAKOMHUT CO CHeHU(UKON HAyYHOTO MBIIIJICHUs, 3aKJIaJIbIBA€T OCHOBBI
MPEJCTABJACHUN O E€IMHCTBE MNPHUPOJAbI W YEJIOBEKA, SABJISETCS KIHOYEBBIM ITAIlOM
B (pOpMHPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YYaIOIIUXCS,

CIoco0CcTBYeT (HOPMHUPOBAHUIO IIECHHOCTHOT'O OTHOIIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K MPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIQJI B DKOJOTHYECKOE 0Opa3oBaHUE
oOyyJarommxcs.

JlaHHble HampaBieHUsT B OOYYEeHUM XHUMHH OOCCIEUYUBAIOTCA CHelu(uKon
CONEpKaHUsl TIpeaMETa, KOTOPBIM SBISETCA TMEAAarorMuyeckd  aJanTHPOBAHHBIM
OTPa)KEHUEM OIPEACNIEHHOIO 3Tana pa3BUTUs XUMHUU.156.2.7. VYriyOn€HHbIA Kypc
XUMHUH OCHOBHOTO OOIIETO 00pa30BaHHS OPUEHTHPOBAH Ha OCBOCHUE OOYYAFOITUMUCS
CHUCTEMBbl TIEPBOHAYAIBHBIX TMOHATHM XUMHUHM, OCHOB HEOPraHWYECKOM XUMUU,
OCHOBOTIOJIATAIOIINX MPEICTABICHUN O0IIEH XUMUU U OTACIBHBIX 3HAYUMBIX MOHSITUN
OpPraHUYECKON XUMUU.

CtpykTypa cojaepKaHHs TMPOrpamMMbl MO XUMHUU C(HOPMHUpPOBAHA HA OCHOBE
CHCTEMHOT0 MOAX0/1a K €€ n3yueHuro. Coziep:kaHue CKIaabIBACTCS U3 CUCTEMBI IOHATUN
0 XMMHMYECKOM DJIEMEHTE W BEIIECTBE U CUCTEMbI MOHATHI O XMMHUYECKOW pEaKIIUU.
OO6e 3Tu cucTeMbl OpPraHU30BaHbI MO MPUHITUITY MOCJIEI0BATEIHLHOTO PA3BUTHUSI 3HAHUHN
Ha OCHOBE TEOPETUYECKUX MPECTABICHUIN pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOW TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

nepuoguueckoro 3akona J[.M. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

Y4EHUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEACTABICHUH 00 JIEKTPOJUTHYSCKOM TUCCOIMAIINH BEIISCTB B paCTBOPax;

0 XMMHUYECKON KHHETHKE U TEPMOJUHAMUKE.

B ocHOBY TeopeTnueckux 3HaAHUM MOJIOKEHBI IMITMPUUYECKHA TOTYyUYCHHBIE (HaKTHI.
TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEA0OBATEIBLHO OT OJJHOTO YPOBHS K JIPYrOMYy
1 00ecrieynBarOT 00YyYaOIIMUMCS BO3MOXHOCTh OOBSICHSITh U TPOTHO3UPOBATh CBOMCTRA,
CTpPOCHHE 1 00JIACTH IPAKTUIECKOTO TPUMEHEHHS N3YIaeMbIX BEIIECTB.



OcBoeHue cojepkaHus NPOrpaMMbl 1O XMMUU MPOUCXOJUT C HMCHOJIB30BAHUEM
3HAaHUN U3 paHee W3YUYEHHBIX YYEOHBIX MPEAMETOB: OKpPYXaloUUid MHUp, OHOJIOTHA,
dbu3nka, MaTeMaTuKa, reorpadus, TEXHOJIOTUsI, UCTOPUSL.

OenepanpHas paboyas mporpaMma OCHOBHOTO OOIIEro oOpa3oBaHHs MO XUMHUU
(yriyOn€HHBIA YPOBEHB) OPUEHTHPOBaHA Ha cOXpaHeHue GyHIaMEeHTAIbHOTO XapaKTepa
o0pazoBaHusl, cielUUKN yI4eOHOTO MpeIMeTa U 00eCIIeUeHHE YCIICIITHOTO O0yUYeHHS Ha
clleyIoleM ypoBHE oOpa3oBaHus. B mporpamme mo XUMHM peaanu3yeTcsl pa3BUBaIOIIas
U TpaKkTUYecKash HalpaBJIEHHOCTh OOy4YeHUsi XUMHH, AUPepeHimanus o0ydeHus,
BKJIIOHarOass  NpopuiIbHYI0  TMOATOTOBKY  OOy4YalOMIMXCA W MOCJeAyIolee
caMoOTIpe/IesIeHHe B BRIOOPE HanpaBiieHUs: 00y4YeHus! B TPO(MIbHBIX Kiaccax.

VYriy6nénHoe — u3ydeHHME ~ XMMHHM  CIOCOOCTBYeT — peald3alliud  3ajad
npoecCUOHaNbHON OpUEHTAIMM M HAaIpPaBJICHO Ha MPEIOCTaBICHHUE BO3MOKHOCTU
KOKI0MYy OOydYaromemMycsi TMpOSIBUTh CBOM HMHTEIJICKTyalbHbIE U TBOPYECKUE
CIIOCOOHOCTH TIPU M3YyUYECHUU Y4EOHOTO MpeaMeTa, HeOOXOAMMBIC I MPOIOJDKEHUS
00pa3oBaHMs U TaJbHEHIIICH TPYA0BON AESTEIHHOCTH.

[Iporpamma 1o  xumuum  (yrJIyOJI€HHBIH  ypOBEHb)  MpeAHa3HAyYCHA
JUIsl MCTIOJIb30BaHUsI B 00pa30BaTENbHBIX OPraHU3alUsAX, PEATU3YIONUX MPOTPaMMBbI
nuddepenupoBaHHOro (yriry0aEHHOT0, MPOGUIBHOT0) U3YUYCHHS OTACIIBHBIX YUSOHBIX
IIPEAMETOB Ha YPOBHE OCHOBHOI'O OOIIETO 00pa30BaHMUs.

OOpaszoBaTenbHble (PYHKIMM XUMHH, H3y4YaeMOM Ha YIIyOJI€HHOM YpOBHE,
peanusyroTca B Ipoliecce (OpMHUPOBaHUS 3HAHUM OCHOB XMMHUYECKOM HAyKH Kak
00JTaCTH COBPEMEHHOTO E€CTECTBO3HAHMS, OO0JACTH TPAKTHYECKOW ESITCIBHOCTH
YeJIOBEKa M OJJHOTO M3 KOMITOHEHTOB MHPOBOM KyJBTYphI. 3a/1ada y4eOHOTO MpeaMeTa
COCTOUT B (OPMHUPOBAHUU CHUCTEMbl XHMHYCCKHUX 3HAHUUA — BaXKHEUIUX (HaKTOB,
NOHATUH, 3aKOHOB W  TEOPETHYECKUX TOJOXKEHHM, JOCTyHHBIX 0000UIeHUI
MHPOBO33PEHUYCCKOTO XapaKTepa, SA3bIka HAyKH, B MPHOOIICHUH K HAYYHBIM METOIaM
MO3HAHUS MMPY N3YUYEHUH BEIICCTB U XUMUYECKHUX PEaKInii, HOPMUPOBAHUH U Pa3BUTHU
MO3HABATENIbHBIX YMEHUW W CIOCOOOB ACATEIBPHOCTH W WX NMPUMEHCHHH B Y4EOHO-
MO3HABATEIILHON M Y4YEOHO-MCCIIEIOBATEIbCKOW JEATEILHOCTH, OCBOCHHHM IPABHII
0e30macHOro o0parieHus ¢ BeIeCTBAMH B TIOBCETHEBHOM KU3HU.

[lemn w3ydeHUsT XUMHUHU OTPAXKAIOT HAMPABIECHHOCTh OOYYCHHS Ha Pa3BUTHE U
caMOpa3BUTHE JUYHOCTH, (HOPMHUPOBAHUE €€ UHTEIUIEKTAa U OOIIeH KYJIbTyPHI.

W3yyenne XWMHUM  HaAOpaBICHO Ha  JOCTIDKCHHWE  CJACAYIOIMHX  IEJICH:

dbopmupoBaHue WHTEJUICKTYaJIbHO pa3BUTOU JUYHOCTH, TOTOBOM
K €aM000pa30BaHMIO, COTPYJAHHYECTBY, CaMOCTOSATEILHOMY TMPUHATHIO PEUICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIHUMCS YCIOBUSM KU3HU;

(dbopMHpOBaHNWE CUCTEMBbl XHMHUYECKHX 3HAHWM KaK KOMIIOHCHTa €CTECTBEHHO-
HAyYHOW KapTUHBI MHPA, KaK OCHOBHI JIJII TIOHUMAHUS XMMHUYECKOW CTOPOHBI SIBJICHUH
OKPYIKaIOIIIET0 MUPa, OCBOCHHE SI3bIKA HAYKU;

npuoOIIeHre  OOydYalrIIUMXCs K  CaMOCTOSITEIbHOM  TMO3HABaTEIbHOM U
UCCJICIOBATEIILCKOU JEATEIBPHOCTH, K HAay4YHBIM METOJaM II03HAHHS, (OpMHUpPOBaAHUE
MOTHUBAIIMU U PA3BUTHE CITIOCOOHOCTEHN K U3YUEHUIO XUMUU;



dbopmupoBanue oOuell PyHKIIMOHATIBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH,
B TOM YHCJI€ YMEHHUI OOBSCHATh U OLIEHUBATH ABJICHUS OKPYKAIOLIEr0 MUpPa, HCIOIb3Ys
3HAHMS U OINbBIT, MOJYYECHHbIE NPH W3YYEHUU XHUMHH, MPUMEHATHh UX IMPU PELICHUU
npo0sieM B TOBCEAHEBHOM JKU3HU U TPYAOBOM JAESATEIBHOCTH;

pa3BUTHE y 00YYAIOMIMXCS HHTEpeca K U3yUEHHUIO XUMHUH U cpepaM JesITeIbHOCTH,
CBSI3aHHBIM C XUMHEN, MOTUBAIIMSI K OCOBHAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOGUIIS
Y HaIPaBJICHHOCTHU JaJIbHEHIIero o0yueHus;

OCO3HaHME IIEHHOCTU XUMUYECKUX 3HAHUH B )KU3HH YEIOBEKA, TTOBBIIICHUE YPOBHS
DKOJIOTUYECKON KYJIBTYPBI, HENPUATHE IECUCTBUM, NPUHOCALIUX BPEI OKPYKAKOLIEH
Cpelie U 310POBbBIO JIOJICH;

npuoOpeTeHre OOyYaroUMMHUCS OIbITa CaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINM ), HEOOXOIUMBIX JJIs1 Pa3JIMYHbBIX BUIOB J€ATEIbHOCTH.

B 8 u 9 xmaccax mo BBIOOpPY 00pa3oBaTeNbHONW OpraHM3allUd Ha YTIyOJIEHHOE
U3y4yeHue y4eOHOro npeamera «XuMus» MOXKET ObITh oTBeneHo 1o 102 yaca (3 daca
B Hezpenmo) win 136 yacoB (4 yaca B HENENIO), TO €CTh 2 Yaca B HEJENIO 3a CUET
obs3atensHOM yactu OOIT OOO u 1 — 2 vaca 3a cu€r yactu OOIT OO0, popmupyemoii
y4acTHHKaMu 0Opa3oBaTelbHbIX oTHOmIeHuid. Bcero 204 (272) waca 3a ngBa rojna
00y4eHUsI.



COJEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaIbHBbIC XUMHYECKHE IOHATHUS

Xumusi — BaxHash 00JIaCTb €CTECTBO3HAHUS U MPAKTHUYECKOW JMIESITeIbHOCTU
yenoBeka. [Ipeamer xmmuu. Poib xumum B KW3HH 4enoBeka. Kparkue cBeneHus
00 UCTOpPUHM BO3HMKHOBEHMS W DPAa3BUTUS XMMUU. XHUMHS B CHCTEME HaykK. lena u
BellecTBa. PU3NUECKHE M XMMUYECKUE CBOWCTBA BEWIECTB. ATpEraTHbIE COCTOSIHUS
BemecTB. [IoHATME O TEOPETHMYECKMX M OMIIMPUYECKHMX METOAAX IIO3HAHUA
B €CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HaydyHOM ITO3HAHUM HA SMIIMPUYECKOM
YpOBHE: HaONIOICHUE, W3MEpPEHHUe, HKCIEPUMEHT, MOJEINPOBAHUE, BBIYUCIICHUE.
[IpencraBneHnss 0 Hay4YHOM IO3HAHMHM HA TEOPETUYECKOM YPOBHE: Hay4HbIE (DaKThI,
npo0iema, rurnoTes3a, TEopus, 3aKOH.

S3bik xumuK. VICTOUHUKY XUMUYECKOW HHPOPMALIUH.

[TousTie o Meromax pabOThl ¢ XUMHUYECKUMH BemecTBamu. OOoOpyaoBaHUE
HIKOJIbHOM XUMHYecKoi tabopaTopun. IIpaBuia 0e3omacHoro oopanieHus ¢ BelecTBaMu
1 J1abOPaTOPHBIM 00OPYIOBAHUEM.

YucTtele BemecTBa U cMecH. [IpupoaHbie cMecu: BO3ayX, IPUPOAHBINA ra3, He(Th,
MPUPOAHBIE BOJABI, TOPHBIE TOPOABI M MHHEpanbl. [lOHSTHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoObl paszneneHus cMeceid. OuncTka BEUIeCTB.

BemecTBa n xuMuueckre peakunuu. ATOMbI 1 MOJIEKYJIbI. XUMUYECKUE DJIEMEHTBI.
CHUMBOIBI XMMHUYECKHX 3JIEMEHTOB. [IpocTeie M cilokHBIE BemlecTBa. MeTaibl U
HEMeTaJUIbl. BelecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.

Xumnueckass ¢GopMmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OnpeieieHue BAJICHTHOCTH 3JIEMEHTOB M0 (hopmysiam
OMHApPHBIX COCTMHEHUN U cOCTaBIeHUE (POopMy1 OMHAPHBIX COCTMHEHUN TI0 BaJICHTHOCTH
anemMeHToB. OTHOCUTENbHAsA aroMHass Macca. OTHOCUTENbHAs MOJIEKYJSpHas Macca.
MaccoBass 0151 XMMHAYECKOTO J3JIEMEHTa B coennHeHuu. HaxoxneHue mnpocreniiei
(G opMyJIbI BellecTBa IO MaCCOBBIM JOJISIM 3JIEMEHTOB.

KonunuectBo BeniectBa. Mok, MonsipHas macca. B3auMocBsA3b KOJIM4ECTBA, MACChI
U 4YHUClIa CTPYKTYPHBIX €IWHHMI] BemiecTBa. PacdeTsl mo ¢dopmyliaM XUMUYECKUX
coenquHeHnn. MossipHas macca cMecu BemecTB. MoJbHas 1011 XUMUYECKOTO 3JIEMEHTA
B coenuHennu. Haxoxknenuwe mpocreimeil (popmylibl BellecTBa MO MOJIBHBIM JIOJISIM
DJIEMEHTOB.

Ou3nUeCKne U XUMUYECKHUE SBIICHUSA. XUMHUUYECKAs PEAaKUUs M €€ IMPU3HAKH.
VYcnoBusi mpOTEKaHWsT XUMUYECKUX PpPEaKUHMil. 3aKOH COXPAHEHUsT MacChl BEILECTB.
AToMHO-MONEeKyJisipHas Teopusa. KuszHb u JnedarenbHocTh M.B. JlomoHOCOBa.
XUMUYECKHE ypaBHEHUs. TUNBI XUMUYECKUX PEAKUUNA (COCIUHEHUS, Pa3JIOKEHUS,
3aMelnieHus, ooMeHa). PacueTsl Mo XUMUYECKUM YPABHEHUSIM.



IDKcnepumMenmanvHoe usyienue 8eujecme U A6J1eHUl:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, C MpaBwiamMu pabOThl B JabOpaTtopuu u
npueMaMu oOparieHuss ¢ J1abopaTOpHBIM OOOpyaoBaHHeM. M3yueHue U omMcaHue
duznyeCKuX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETAJUIOB.
HabGmonenue ¢usnueckux (TUiaBieHUE BOCKa, TasHUE JbJa, pAacTUpaHHUE caxapa
B CTYIIKE, KUTIEHHE U KOHJIEHCALMs BO/Ibl) U XUMUYECKHUX (TOPEHUE CBEYH, TPOKAJIMBAHHE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE COJIbl UM MEJIa C COJISTHOM KUCJIOTOM) SIBJICHUM.
O3nakomieHHe ¢ oOpa3amMu BelecTB KoianuecTBoM | Monbs. Habmonenue u onucanue
NPU3HAKOB MPOTEKAHUs XUMHUYECKUX peaklMil (pa3ioKeHue caxapa, B3auMOJECHCTBUE
CEpHOI KUCIIOTHI C XJIOPUJIOM Oapusi, MoJiydeHue u paznoxkeHue ruapokcuaa meau (II)
IIpU HarpeBaHUU, B3auMOJEHCTBHE Kene3a ¢ pactBopoMm coiu Menu (II). M3yuenue
croco0OB paszfeneHus: cMeceld (C MOMOIIbI0 MarHuTa, (GUIbTPOBAHHE, BBITAPUBAHUE,
JUCTUIIIALMS, XpoMaTorpadusi), IpOBEICHUE OUYUCTKHU OBapeHHOU conu. Habmonenue
Y OMKMCAHME OIBITOB, WJUTFOCTPUPYIOLINX 3aKOH COXPAHEHUSI MaCChI.

BaskHeiinue npeacTraBuTe I HCOPraHUYECKUX BelleCTB

[Ipencrasnenus o razax. Bo3znyx — cmech razon. CoctaB Bo3ayxa. 3akoH ABOrajipo.
Mousipuabiii - 00bEM  Ta30B. OTHOCHUTENbHAs IUIOTHOCTH Tras3oB. OmnpeneneHue
OTHOCUTEILHON MOJIEKYJSIPHOM Macchl Tra3000pa3HOTO BElIeCTBAa IO H3BECTHOM
OTHOCUTENBHON TUIOTHOCTH. OOBEMHBIE OTHOUIEHUS Ta30B MPU XUMHYECKHX
peaKIusX.

Kucnopon — snemenT u npocroe BemecTso. Haxoxnenne kucinopoga B IpUPOLE,
du3nUecKkue M XMMUYECKHE CBOWCTBA (peakuuu ropeHus u okucienus). [Iporeccsl
okucieHus B xuBol npupope. Oxcuasl. [Ipumenenne kucnopoaa. CrnocoObl MOIyYeHUs
KHCJIOpOJa B TaOOpaTOpUU 1 MpOoMbIIUIeHHOCTH. [loHsiTre 0 kaTanuzaTope. Kpyrosopor
KHCIIOpoJia B mpupoe. O30H — ajutoTporiHas Moaudukaius kucyiopoaa. O30HOBBIH €O,
€ro 3Ha4€HUE IS )KUBBIX OPraHu3MoOB. Pa3pylieHne 030HOBOTO CIOS.

TernnoBoit 3¢ (PexT XUMUUECKON peakIui, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
DHAOTEPMHUYECKHE peakuuu. TormnuBo. Mcmosb3oBaHuWe yriii M MeTaHa B KadecTBE
TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapHukoBoM 3¢ dexre.

Bonopon — snemeHT m mpocroe BemectBo. HaxoxaeHune BOaopoJa B MPUPOJE,
bu3nuecKkue U XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, crocoObl mnosyueHus. [loHsTue
0 KHCIIOTax " coJisix. Mcrnonp30Banue BOAOPOIa B KAYECTBE TOILIMBA.

Bopga. ®usuueckue cBoucTtBa BOAbl. Boma kak pacTBopuTesb. PacTBOpBI.
HachbllieHHble U HeHACBIILIEHHbBIE pacTBOPBL. PacTBOpUMOCTH BeniecTB B Bojie. DaKkToOphI,
BJIMSIOLIME HA PACTBOPUMOCTD TBEPABIX U ra3000pa3HbIX BemiecTB. CriocoObl BhIpaXKEHUS
KOHIICHTPAIIMM pPAacTBOPOB: MaccoBasi JOJiI PAaCTBOPEHHOIO BELIECTBA, MOJISIPHAs
KOHILIEHTpalus. Poias pacTBOPOB B IMIPUPOJIE U B )KU3HH YEIIOBEKA.

Xumudeckue cBoicTBa BoAbl. [lousaTue 06 ocHoBanusx. [lonstue 06 nHIUKATOpAX.
KpyroBopor Boasl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXxpaHa W OYHCTKA
IPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenunenuit. Oxcuasl.  Krnaccudukarms
OKCHJIOB: COJIC00pa3yIoIye (OCHOBHBIE, KHCIOTHBIE, aM(DOTEpHBIC) U HECOICOOPA3YIOIITHE.
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MexnayHaponHass HOMEHKIATypa OKCHIOB. TpUBHAJbHbIE Ha3BaHUA OKCHJOB.
Du3NYECKUE U XapAKTEPHbIE XUMUYECKHUE CBOMCTBA OKCUIOB (B3aUMO/ICHCTBUE C BOJOM,
C KACIIOTaMH M OCHOBAHUSIMHU, C APYTUMH oKcuaamu). [lomyyenue okcuaos.

[ToHATHE O TUAPOKCHUIAX — OCHOBAHUAX M KHUCJIOPOACOJEPHKAIIUX KHUCIOTAX.
Kucnotel. Knaccudukanus kucinor. MexayHapoiHas HOMEHKIATypa M TPUBHAJIbHbBIE
Ha3BaHUsl KuciaoT. dusmyeckne M XUMUYECKHE CBOMCTBA KHUCIOT (B3aMMOCHCTBUE
C MeTaJylaMH, C OKCHJaMH METaJUIOB, OCHOBaHUSIMU M COJSIMU). Psj akTUBHOCTH
metaioB H.H. bekerosa. I[lomyuenue kucnor. Kucnorsl B mpupoze, NnpuMeHEHUE
BAKHEUIIINX KUCIIOT.

OcnoBanus. Knaccudukaius oCHOBaHMI: 1I€I0YU U HEPACTBOPUMBIE OCHOBAHMSI.
MexnyHaponHass HOMEHKJIaTypa OCHOBaHWU. TpuBHanbHbIE Ha3BaHHUS OCHOBAHUMU.
[lenoun, ux cBoiicTBa (B3aMMOJAEWCTBHE C KHUCIOTHBIMM OKCHUAAMH, KUCIOTaAaMH U
cojsiMu) M crnocoObl monydeHus. HepacTBopuMmble OCHOBaHMS, HUX CBOWCTBA
(B3auMoielicTBHE
C KHUCIOTaMH) U cnocoObl mnomyyeHus. AmdotepHocTs. lloHsTHe 00 am@oTepHbIX
TUAPOKCHIAX (Ha MpUMeEpe TUAPOKCHUIIOB LIMHKA M AJIFOMUHUS): XUMUYECKUE CBOKCTBA
(B3aMMOEICTBUE C KUCTOTAaMU U IIEJI0YaMH) U MOJTyUYCHHE.

Conm (cpenHue, KUCible, OCHOBHBIE, ABOIHBIEC). MexXayHapoaHas HOMEHKIIATypa
cosieil. TpuBuanbpHble Ha3zBaHWs coJied. PU3NUECKHME U XapaKTEPHbIE XUMUYECKHE
CBOMCTBA Ha ITpuMepe cpeanux conen. [lomyyenue coien.

['eneTnyeckas CBsA3b MEXK/y KJIACCAMHA HEOPTraHUYECKUX COEAMHEHUN.

DKcnepumeHmanvHoe u3yderue 8eujecme U sA6J1eHul.

KosnuecTBeHHOE OmpenesieHne CoAepKaHus KHUcIopona B Bosayxe. Ilomydenne,
coOupanue, pacro3HaBaHUE M M3yUYEHHE CBOMCTB Kuciopona. HabGmronenue
B3aMMOJICUCTBUSI BEUIECTB C KUCJIOPOAOM U YCIOBUW BO3HMKHOBEHHS M MPEKPAILLCHUS
ropenusa. O3HakoMJIeHHE ¢ 00pa3iiaMu OKCHOB M OMHCAaHHE MX CBOMCTB. llomydenue,
coOupaHnue, pacro3HaBaHUE U U3yUeHHE CBOMCTB BOIOpo/ia (ropenue). BzanmoerictBre
Bojoposa ¢ okcuaom meau (II). MccnenoBanue ocoOEHHOCTEH pacTBOPEHHUS BEICCTB
C pa3IMYHOW PACTBOPUMOCTHIO. [IpuroToBieHune pacTBOpPOB € OMPEACITCHHON MacCOBOM
JIOJIEd  pAacTBOPEHHOrO BellecTBa. lIpuroroBieHue pacTBOPOB C ONPEACICHHOU
MOJISIPHOM KOHILICHTpALMEN PacTBOPEHHOTO BEILIECTBA. B3anmoneiictBue
BOABl C MeTaulamMu (HaTpueM u Kainbuuem). OmpenereHue pacTBOPOB KHUCIOT U
niesioyel ¢ MNoMOoIIpl0 HHAMKATOpoB. MccnegoBanue oOpa3lioB HEOPTaHMYECKHX
BEILIECTB PA3JIMYHbIX KJIaccoB. M3yueHune B3aumoercteus okcuaa meau (I11) ¢ pactBopom
CEpHOUM KHUCJIOTBHI, KHUCIOT C METaUlaMH, peakuui Heurtpanuszauuu. [lomyuyeHue
HEPACTBOPUMBIX OCHOBAHHUI, BBITECHEHHUE OJHOTO METaJla JPYTUM M3 pacTBOpa COJH.
B3auMmopencTBre TUIPOKCHAA LMHKA C PAacTBOpPAMU KHUCJIOT W Menouyen. PemeHue
AKCHEPUMEHTANbHBIX 3afa4 1o TeMme «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCTMHEHUIY.



Ilepnoanyecknin 3akoH u Ilepuoguyeckass cucreMa XHMHYECKHMX 3JJIEMEHTOB
A.A. MenneneeBa. CtpoeHue aromMoB. XUMHYECKasi CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHbIEC PeaKINH

[lepBble MONBITKY KJIacCU(pUKAIMU XUMUYECKUX 3JIeMeHTOB. [loHsATHe 0 rpymnmax
(cemeiicTBaX) CXOJHBIX DJIEMEHTOB: WICJIOYHBIX M IIETOYHO3EMENIbHBIX MeTalljiax,
rajoreHax, HHEPTHBIX (OJaropoAHBIX) raszax. OJIEMEHThI, KOTOpble 00pa3yroT
amM(pOTEpHBIE OKCUIBI U TUAPOKCHUIBI.

[lepnonnueckuii 3akoH. OTtkpeiTHe [lepumonnueckoro 3akona. Ilepuogmueckas
cucrema xumuueckux odnemeHtoB J[.M. MenneneeBa. KoporkonepuonHas u
JUTMHHOTIEpUOoaHast popMbl Tabnuisl «lleproguyeckas cucreMa XMMHYECKUX AJIEMEHTOB
JI.1. MenneneeBay. [lepuoas! u rpynmsl (A- u b-rpymiesr).

Crpoenne aromoB. CocrtaB aToMmHbIX saep. M3oromsl. PaamoakTHBHOCTS.
DNEeKTPOHBL. DJIEKTPOHHAsA OpPOUTANIb. DHEPreTUYECKUE YPOBHH M MOJYPOBHHU aTOMA:
s-, p-, d-opOuTanu. IeKTPOHHbIE KOH(PUTYPALUHU U JIEKTPOHHO-TpadudecKue GopMyibl
aToMOB. DU3MYECKUN CMBICI TOPSAKOBOIO HOMEpa, HOMEpa NEPUOJA U TPYIIIbI
sanemeHTa. CTpo€HHE »HIEKTPOHHBIX O0O0JOUYEK aTOMOB TMEpBBIX 20 XUMHUYECKHUX
aneMeHToB llepuonnueckon cucremsl JI.M. Menneneesa: pacupeneneHue 3JIeKTPOHOB
M0 DHEPreTHYECKUM YPOBHSIM, MOMYPOBHSIM H opOutamsiMm. DU3NUECKHI CMBICIT
[Ieprognyeckoro 3akoHa.

3aKOHOMEpPHOCTM HW3MEHEHHMS paguyca aTOMOB XHWMHYECKHUX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB IO Ipynnam u nepuonam. M3meHneHue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEJWHEHHI XHMHYECKHX 3JIEMEHTOB B MEPHOJAX M
rpynmax. XapakTepUCTUKa  XUMHUYECKOTO  3JIEMEHTa MO €ro  IMOJOKEHUIO
B [lepuoguueckoit cucreme [I.1. Menneneena.

3nauenue Ilepuogumueckoro 3akoHa u Ilepronnueckoil CUCTEMBl XHMHYECKHUX
DJIEMEHTOB JUIsl pa3BuTus Hayku U npaktuku. J[.M. MengeneeB — yueHbId
Y TPAKJIaHWH.

DJIEKTPOOTPULIATENBHOCTh XUMHUUYECKUX 3JIEMEHTOB. XUMHYECKasi CBs3b. Buubl
XUMHUYECKON CBSI3U: KOBAJICHTHAs MOJIAPHASl CBS3b, KOBAJIECHTHAsl HEMOJIAPHAs CBS3b,
MOHHAas CBsI3b. MexaHnu3Mbl 00pa30BaHUsl KOBAJEHTHOW U MOHHOW CBSI3U. DJIEKTPOHHBIE
U CTPYKTypHBIC (popMyIibl BemiecTB. KaTHOHBI M aHUOHBI.

Kpucrannuueckue u amopduble BemiecTBa. TUIBI KPUCTAUIMYECKUX PELIETOK:
MOHHAs!, aTOMHAsl, MOJIEKYJISIPHASI U UX XAPAKTEPUCTUKH.

Crenenp okucienus. OnpezeneHue CTENEHEH OKHUCIEHUS aTOMOB B OMHapHBIX
coennHeHUsIX. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporieccsl okuciaeHus u
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOoccTaHOBUTENU. COCTaBIIEHHE YPaBHEHHI MPOCTHIX
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA M PACCTAaHOBKA B HUX KO3(PPUIIMEHTOB
METOJIOM JJICKTPOHHOTO OaaHca.

IDKCnepumenmanbHoe U3ydeHue 6euecme U A61eHUN.
O3HakoMJIEHHME ¢ 00pa3liaMy METAJUIOB U HEMETAJUIOB. MOIEIMpPOBAaHUE CTPOEHMUS
MOJIEKYJI TIPH TOMOIIM PUCYHKOB, MOJENEH, 3JIEKTPOHHBIX U CTPYKTYPHBIX (OpMYJL.
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[IpoBeneHue ONbITOB, WILTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHus, COSTUHEHHUS).

Meostcnpeomemnule ceasu

Peanuzanuss MeXNpeAMETHBIX CBsA3ed MNpH HU3yYEHUH XHMUU B 8 Kiacce
OCYIIIECTBIISIETCS Uepe3 UCTIOIb30BAHHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSATHI, TaK
Y TIOHSTUNA, TPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: sBIeHUE (TPOIlECC), HAYUYHBIM (axT,
TUIIOTE3a, TEOpHUs, 3aKOH, aHajiu3, CHHTEe3, KIacCHu(UKauus, MepPUOIUIHOCTD,
HaOJI0/IeHNe, SKCIIEPUMEHT, MOJISIINPOBAHIE, U3MEPEHUE, MOJIEIb.

@dusnka: SBICHUS NPUPOIBI, GU3NUECKUE SBICHHS, BEUIECTBO, TEJO, (U3NIECKHE
BEJIMYMHBI, €TUHUIIBI U3MEPEHUs, 00bEM, Macca, arperaTHble COCTOSIHUE BEIIECTBA, aTOM,
3JIEKTPOH, NMPOTOH, HEUTPOH, UOH, MOJIEKYJIa, CTPOEHUE T'a30B, KUJKOCTEH U TBEPIBIX
(KpHCTaJUIMYECKUX ) TEII, DIEKTPUICCKHM 3aps/l, KOTUIECTBO TETUIOTHI.

buonorus: 6uocdepa, poTocuHTe3, Mpolecchl 0OMEHa BEIIECTB.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpasbl, FOPHbIE HOPOJIbI, IMOJE3HbIE
UCKOIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

Texnomorus: TexHocdepa, MPOU3BOACTBO, XUMHUYECKHE TEXHOJOTHHU, CHIPHE,
KOHCTPYKLUMOHHbBIE MaTEpUAIIbI.

9 KJIACC

BemecTBO M XUMHUYeCKasi peaKkIus

[ToBTOpenue n yriayOnaeHue 3HaHu OCHOBHBIX pa3nieNioB Kypca 8 kitacca. CTpoeHue
atoMoB. (CBOWCTBA aTOMOB XHMMHYECKHMX DJJIEMEHTOB, HX KOJIMYECTBEHHBIE U
KAueCTBCHHbIC  XapAaKTEPUCTHKU  (paauyc, DIJIEKTPOOTPUIIATEIHLHOCTh,  JHEPIHs
noHuzanuu). I[locnenoBaTeNbHOCTh 3aIOJIHEHUSI DJIEKTPOHHBIX OpOWTaleii aToMOB
Majibix TepuoAoB. OCOOCHHOCTH 3amOJIHEHUS JJICKTPOHHBIX OpOUTalied aToOMOB
Ooonpmmx mepuonoB. Ilepumoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB B CBETE
MPECTABICHUM O CTpOoeHUM aToMa. CTeNEHb OKUCIIEHUS ¥ BAJICHTHOCTb. [ I[pencraBnenue
0 MIEPUOIUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX DJIEMEHTOB
(3JIEKTPOOTPULIATENLHOCTh, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA, KHUCIOTHO-
OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIIOB) OT CTPOSHHUS aTOMA.

Crtpoenue BemiecTBa. BemectBa B TBEpAOM, XKHIAKOM U Ta3000pa3HOM COCTOSHUH.
Buapl xuMruueckoi CBsI3U: MOHHAs, KOBAJICHTHAs (HEMOJIsIpHAs, TIOJISIpHAs ); OOMEHHBIN U
JIOHOPHO-AKIIENITOPHBIM MEXaHU3M 00pa30BaHuUsl KOBAJICHTHOMN CBSI3U.

MexxMONeKyJIApHbIE B3aUMOJEHUCTBUSL (BOJOpOJHAs CBs3b, CWIbl BaH-mep-
Baannca). Tunbsl KpuCTaIIIMYECKUX PEHIETOK — aTOMHAas, HWOHHAs, MeTaJUlhnyecKas,
MOJIEKYJIIpHAsi — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA
KPHUCTAJUIMYECKON PEMIETKU U BUAA XUMUYECKOU CBA3U.

OcCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUs XUMHYECKUX peakiuii. Kinaccudukanus
XUMHUYECKUX PEAKIUN MO Pa3IMyHbIM MPU3HAKaM (110 YHUCIIY U COCTaBY YYaCTBYIOLIUX
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B pEaKIMU BEILECTB, MO TEIOBOMY 3(h(PEKTy, 0 U3MEHEHHIO CTENEHEW OKUCICHUS
XUMHUYECKUX IJIEMEHTOB, 110 00PaTUMOCTH, M0 YYaCTHIO KaTalu3aTopa, Mo arperaTHOMY
COCTOSIHUIO PEarupyrolinX BEIIeCTB).

DJIEMEHThl XUMHUYECKOM TEPMOAMHAMHKH. JHEPreTUKa XUMHUUYECKUX pEaKIUU.
TeroBoit 3hdEeKT XMMHUYECKOW peakiuu. OJK30- M SHIOTEPMUYECKHE PEaKIIMH,
TEPMOXMMHUYECKHE YypaBHEHHA. 3akoH l'ecca u ero cneactBus. BerunciieHus
10 TEPMOXUMHUYECKUM YPABHEHUSIM.

[ToHsATHE O CKOPOCTH XUMUYECKON pEAKIMHU. 3aKOH JEHUCTBYIOIUX Macc. DaKTOPkI,
BIIMAIOIIME HAa CKOPOCTh XMMHUYECKOW peakuuu. OHeprusi akTuBanuu. llonstue
o katanusze. DepmeHTbl. THrHOUTOPEI.

[TonsiTne 00 0OpaTUMBIX W HEOOPATHMBIX XHUMHYECKUX peakmnusax. [lonsrue
0 XMMHYECKOM paBHOBecuHu, npuHuui Jle Ilarense. YcioBus cMeIeHUsT XUMUYECKOTIO
paBHOBecusa. @DaKTOpbI, BIMAIOIIAE HA COCTOSHUE XHUMHMYECKOIO DPAaBHOBECHS.
[IporHo3upoBaHre BO3MOKHOCTH ITPOTEKAHNS XUMMUYECKUX IPEBPAILIECHUMN B PA3JINYHBIX
YCJIOBUSIX Ha OCHOBE IMPEJICTaBICHUIN 00 U3yUYEHHBIX DJIEMEHTAX XUMUYECKON KMHETUKHU
Y TEPMOJIMHAMHUKH.

OKHMCIHUTENBHO-BOCCTAHOBUTENBbHBIE peaKIMU. OKHACINTENBHO-BOCCTAHOBUTEIILHBIE
CBOMCTBA XMMHUYECKUX DJIEMEHTOB, 3aBUCUMOCTH OT CTEIIEHM OKHUCJICHUA. BaxHbie
OKHUCJIUTENN U BoccTaHOBUTENU. [lepmanranar kanus (xapakrepuctuka). CocraBiieHue
YPABHEHUM OKUCIMUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLMN C MUCIIOJIB30BAHUEM METOAA
AIIEKTPOHHOTO OajaHca.

DIIEKTPOJIMTAYECKAsT OUCCOLMALMSA. XMMHUUECKAE PEaKUUU B pacTBopax. leopus
AIEKTPOIUTHUIECKON mauccoruanuu. PacTBopeHre kak (PU3MKO-XUMUYECKHM TPOIIEeCC.
[ToHATHE O rUApPAaTaX U KPUCTAJUIOTUAPATAX. DIEKTPOIUTHI U HEAJIEKTPOJINUTHI. KaTHOHBI,
aHUOHBI. MeXaHu3M JIHUCCOLMALMU BELIECTB C PA3JIMYHBIM BHUJIOM XMMHYECKOU CBS3U.
CunbHble U crnabble 37eKTpoiauThl. CTeneHb NUCCOLMALUY, KOHCTaHTa JAUCCOLMALIHH.
Hounoe IIPOU3BEICHUE BOJbI. Bonoponusiii IOKa3aTeb. NuaukaTtopsl.
DNEeKTpOoIUuTHYECKas: AUCCOMALINS KUCIOT, OCHOBAaHUMN U COJIEH.

Peakuuu woHHOro oOmeHa. YCIOBHUSI MPOTEKAHHUS pPEaKIMii MOHHOTO OOMEHa.
MonekynspHble, NONHBIE M COKpAIICHHbIE WOHHBIE ypaBHEHMs peakuui. CBOHCTBa
KHCIIOT, OCHOBAaHMM ¥ COJIEH B CBETE TMPEIACTaBICHUN 00 3IEKTPOIUTUYECKON
nucconnanvv. KauecTtBeHHbIE peakKiMi Ha HOHBI.

I'mppomu3 coseit. VMOHHBIE ypaBHEHUs THUAPOJIM3A COJIEW. XapakTtep Cpebl
B BOJHBIX pACTBOPAaxX COJIEH.

DKcnepumMeHmanvbHoe u3yuenue 8eujecme U s61eHul.

O3HakOMJICHHME C MOJICNIAIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEII[ECTB — METAJUIOB U HEMeTauIoB (Tpadurta 1 anmasa), CIOKHBIX BEIIECTB (XJIOpHUIa
HaTpus). MccnenoBaHue 3aBUCUMOCTH CKOPOCTH XUMUYECKOW peaklui OT BO3JACHCTBHUS
pa3uuHbIX (akTOpOB. OMBITHI, WILTIOCTPUPYIOIIHE OOPATUMOCTh XUMHUYECKUX PEAKIIUM.
HccnenoBanre 3IEKTPONPOBOJAHOCTH PACTBOPOB, MPOIECCAa AMCCOLMAIMUA KHUCIOT,
nienouend u cotieid. IIpoBeneHre ompITOB, MIUTIOCTPUPYIOIINX NPU3HAKK MPOTEKAHUS
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peakiuii HOHHOro ooMeHa (00pa3oBaHUE OCaJIKa, BbIJICJICHHUE ra3a, 00pa30BaHUE BOJbI).
[Ipumenenne  WHAWUKATOPOB  (JakMyca, MeTWiopamka W (eHoadTarenHa)
JUIS OTPENENICHUsT XapaKTepa CpeAbl B pacTBOpax KHUCIOT, OCHOBAHHMW M COJICH.
[TpoBeneHME OMBITOB, UILTFOCTPUPYIOUTNX TPUMEPHI OKHCIUTETHFHO-BOCCTAHOBUTEIIBHBIX
peaknmii  (TOpeHWE, pEaKIMU  pasjoKeHUs, coeAuHeHus). Pacmo3naBaHume
HEOPTaHWYECKUX BEIIECTB C TMOMOIIBIO0 KAa4eCTBEHHBIX peakluii Ha WOHBI. Pemenue
IKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMaM: « OKUCIIUTEIHbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN,
«['uaponus comnein», « IMEKTPOTUTHIECKAS TUCCOLTUATTHSD.

HemeTaJunibl 1 HX COeIMHEHUSA

OO6mas xapakTeprucTuka HeMeTamioB. OCOOCHHOCTH CTPOSHHUS aTOMOB XUMHYECKHX
AJIEMEHTOB, MPOCTBIX BEMIECTB, AJIOTpomus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA HEMETAIIOB. CpaBHUTEIbHASI XapAKTEPUCTUKA COCIMHEHUN HEMETAILIOB.

O6m1as xapakTepucTika rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE
creneHu okucienus. CtpoeHue u (U3n4ecKue CBOMCTBA MPOCTHIX BEUIECTB — IaJIOT€HOB.
XUMHUECKHE CBOMCTBa Ha TpUMepe XJopa (B3aUMOJACHCTBHE C MeETaJlaMH,
HEMeTaJUlaMH, BOJIOH, mienodamu). XsopoBojopord. CossiHas KHCIIOTa, XMMHYECKUE
CBOWCTBA, ITOJY4YEHHE, IPUMEHEHHE. J[eMCTBHE XJIOpa U XJOPOBOJAOPOJa HA OPTraHU3M
yelnoBeka. Baxkheilmme XJopuAbl W HMX HaxoxkaeHue B npupone. Ilonarue
0 KHCIIOPOJACOAEPKAMMX KUCIOTAX XJIOPA U UX COJIAX.

OO6miast xapakTepucTUKa XUMHUYECKUX dieMeHTOB VIA-rpymmbl. OcobeHHOCTH
CTPOCHHUS aTOMOB, XapaKTepHbIEC CTeNEHU OKucieHus. CTpoeHue u pu3nueckrue CBOMCTBA
NPOCTBIX BEIIECTB — KHUCJIOPOJA U Cepbl. AJUIOTPOIHbIE MOAU(PHUKALKK KUCIOPOJa U
cepbl. XMMHYECKHE CBOMCTBA Cepbl (B3aMMOJCUCTBUE C HEMETaJUIaMH, METalIaMH,
KOHIICHTPUPOBAHHBIMU a30THOM M cepHOMl kuciotamu). CepoBOAOpOAd, CTPOCHHUE,
(bu3nUecKue U XMMHUYECKHUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBMTEJIbHBIE CBOMCTBA).
Okcupbl cepbl Kak MPEICTABUTENN KUCIOTHBIX OKCUJIOB. CepHUCTas KUCIOTa U €€ COJIU.
CepHas kuciorta, (pU3MYECKUEe M XUMHUYECKHE CBOMCTBa (0OIIME Kak TpeacTaBUTENs
Kiacca KucioT u crnenududeckue). Conu cepHOl KUCTOTH. XUMUYECKUE PEaKIIUH,
JeKaluie B OCHOBE MPOMBIIIJICHHOIO crnoco0a MOJMy4YeHHs] CEpHOM  KHCIIOTHI.
[IpencraBneHnss 0 XMMHYECKOM IPOU3BOJACTBE M CBS3AHHBIX C HUM Hpodeccusx.
[Ipumenenue cepHoOil KUCIOTH U cyibdaToB. KadecTBeHHBIE peakiuu Ha CyJIb(uT-,
cynbdua- u cynbdar-annoHsl. HaxoxkneHuwe cepbl W €€ COEAUHEHUH B MPUPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKPY’KAIOUIEH Cpellbl COCTUHEHUSIMU CEPbl (KUCIOTHBIC
TOKIH, 3arpsi3HEHUE BO3/1yXa), CIIOCOOBI €ro Mpe10TBPAILECHUS.

OO0miast xapakTepucThka XHUMHUYECKUX 3JeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOCHHUSI AaTOMOB, XAapaKTEPHBIE CTENEHW OKHUCICHHS. A30T, pacnpoCTpaHECHHE
B Mpupoje, pU3NYEeCKHe U XUMHUYECKHE CBOMCTBA (B3aUMOJEWUCTBUE C METaJlJIaMH,
BOAOPOJIOM, KuciaopoaoM). KpyroBopot a3ora B npupoae. AMMHAK, €ro puU3nyeckue u
XUMUYECKHE CBOMCTBAa (OKUCJIEHUE, OCHOBHBIE CBOMCTBA BOJHOTO pPacTBOpA),
NPUMEHEHUE M TOJIy4eHHE B JIA0OpaTOpUUM U NIPOMBIIUIEHHOCTH. MoH ammoHus,
JIOHOPHO-AKIENTOPHBIN MeXxaHu3M ero oOpa3zoBaHus. Colid aMMOHHUS, UX (PU3HUECKUE
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U XMMUYECKHE CBOWCTBA (pa3yioKeHUE U B3aMMOJIEUCTBHE CO IIEI0YaMHU ), IPUMEHEHHE.
KauecTBeHnnas peaknust Ha moHsl amMoHus. Okcuabl azota (I, 11, 111, IV, V). A3oTtucras
KHCT0Ta. A30THasi KUCIIOTA, €€ TIoJyuyeHue, PU3nYecKue 1 XuMUIeCK1e CBOMCTBa (001mue
KaK MpeACTaBUTENS Kiacca KUCIOT U cHenupuyeckue), NpuMeHeHne. XUMHUYECKUe
peakiuu, Jexkallie B OCHOBE MOJYYEHHS a30THOW KHUCJIOThI B IMPOMBIIIJIEHHOCTH.
Hutpatsl u Hutputbl. KayecTBEHHbIE peakIMd Ha HUTPAT- U HUTPUT-AaHUOHBI.
XUMHUECKOE 3arps3HEHUE OKpPYXaIolled Cpelbl COCAMHEHHSIMU a30Ta (KUCIOTHBIE
JIOK]IM, 3arpsI3HEHUE BO3/1yXa, MOYBBI U BOJJOEMOB).

dochop, amwmorponHsie Moaudukanuu dochopa (6enwiii u KpacHb ocdop),
dbu3nueckue U XUMHYECKHE CBOWCTBA (B3aMMOJIEHCTBUE C METaJUIaMH, KHCIOPOIOM,
rajioreHamMu, KOHIEHTPUPOBAHHBIMU a30THOM U cepHOM kuciotamu). Okcunabl pochopa
(III, V), dochopnas kucnora, Gu3MUecKue U XUMHUYECKHUE CBOMCTBA, MOJy4YCHHE.
KauectBennas peakuusi Ha ¢ocdar-uonsl. [IpencraBnenus o ramorenunax ¢ocdopa
(1L, V).

[lonsiTie O MUHEpANBHBIX YIOOpEHUSX. A30THBIE, (OCPOpHBIEC, KOMILIEKCHBIE
ynoOpeHusi. XUMUYECKOE 3arps3HEHHE OKpYKAIoIIEeH cpeibl COSAMHEHUSIMU a30Ta U
dbocdopa.

OO0mast xapakTepUCTHKAa XUMHUYECKHX 3JeMeHTOB I[VA-rpynmsl. OcobeHHOCTH
CTPOEHHS aTOMOB, XAapaKTEpHbIE CTEIEHU OKHUCIECHMs. YTJIEpOoH, aJIOTPOIHbIE
Moaudukauun (rpadur, anmas, ¢yisepeH, rpadeH, HaHOTPYOKH), (PU3HYECKHE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOACICTBUE C METAINIAMHU, HEMETAJIJIAaMHU,
KOHLIEHTPUPOBAHHBIMUA a30THOM M cepHOl kucioramu). llonstue o0 amcopOuUMH.
Kpyrosopot yriepoaa B npupoje. OKCuabl yriepoaa, ux (puU3nyeckue U XMMUYEeCcKue
CBOMCTBA, IEMCTBUE HA KUBbIE OPTraHU3MBbI, IOJIyYeHHE U IPUMEHEHHE. DKOJIOTUYECKUE
npoOiemMbl aTMocdepsl, CBA3aHHbIe ¢ okcuaoM yraepoaa (IV). YronbHas kucnora u ee
COJIU, UX (PU3NYECKHE U XUMUYECKHUE CBOMCTBA, MOTyYeHue U npuMeHenue. KapooHartsl,
rUApOKapOOHaThl, HMX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHAaTOB B OBITY, MEIUIMHE, MPOMBIIIJICHHOCTH M CEJIbCKOM
XO35UCTBE.

[lepBoHavasibHbIE TOHATHS OO0 OPraHMYECKUX BEIIECTBaX KaK O COCIUHEHUSIX
yriaepojaa: YrieBoJoponbl (MeTaH, 3TaH, JSTWIEH, aleTWIEH), 3TaHOJ, TIJULEPHUH,
yKCcycHas kuciota. [IpupoaHbie UCTOUHHUKU YIIIEBOJAOPOAOB (YroJib, MPUPOAHBIN Tras,
He(Th), TPOAYKTHI UX MepepabOTKU, UX POJIb B OBITY W MPOMBIIUIEHHOCTH. [loHsATHE
0 OMOJIOTMYECKH BaXKHBIX OPTaHUYECKHUX BEIIECTBAX — )KHUPaAX, OEJIKax, yriIeBoaax — U UX
POJIM B KU3HHM YeJIOBEKa. ENMHCTBO OPraHNYECKUX U HEOPIraHUYECKUX COCIUHEHUM.

Kpemunii, ero ¢Qusumyeckue © XHUMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE
C METaJUIAMH, KUCJIOPOAOM, YIIIEPOJIOM, TAIOT€HAMM ), IOJyYEHUE U pUMEHEHHe. Poiib
KpeMHus B mpupoje u texnuke. Oxkcun kpemuus (IV), kpemHueBasi KUCIOTa, CUIIMKATHI:
bu3nUecKkue W XUMHUYECKHE CBOWMCTBA, IMOJyYEeHHUE H TPUMEHEHHWE B OBITY U
MPOMBIILICHHOCTH. BakHEeIIMe CTpOUTEIbHBIE MATEPUAIIbL: KEPAMHUKA, CTEKIIO, LIEMEHT,
oetoH, xenme300eToH. I[IpoOrmembl 0€30MaCHOTO HMCIOJB30BAaHUS  CTPOUTEIHHBIX
MaTepHaJIOB B IOBCETHEBHOM KU3HU.
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bop. OcobGennoctu crpoenus atoma. OOuMe npeacTaBieHuss 0 (PU3NYECKUX U
XMMHUYECKUX CBOMCTBax. bopHas kucnora.

IKcnepumenmanvbHoe uzydyenue geuecmes U A6IeHul.

O3znHakomiieHHe ¢ o0pasiamMu MPUPOIAHBIX XJIOPUAOB (rajoreHuaoB). IIpoBenenue
OMBITOB, OTpPaXKaIIMUX (UIMUECKUE W XUMUYECKHE CBOMCTBA TaJIOTEHOB M HX
coeauHeHn. M3ydeHne CBOWCTB COJIAHOW KHUCHOTHL. [IpoBeneHme KauecTBEHHBIX
peakuuii Ha XJOpUI-, OpPOMHUI- WU HOJUI-HUOHBI, U HAOJIOJIEHUE NPU3HAKOB UX
nporekanus. O3HaKOMIIEHHE € O0pasuaMu cepbl U €€ MPUPOJHBIX COEIUHEHUH.
HabGmonenue mpomecca oOyriuBaHHs caxapa MOJ JIEHCTBHEM KOHLEHTPUPOBAHHOMN
CEepHON KHUCJIOTHI. M3ydueHne XMMHUYECKHUX CBOMCTB pa30aBJIEHHOW CEPHON KHCIIOTHI.
[IpoBeneHre KAueCTBEHHBIX pEAKUMd Ha CynbQua-, CyldbPUT- U CyJb(aT-HOHBI,
U HaOJII0/IeHNE TPU3HAKOB UX NpoTeKaHus. O3HakoMiIeHHE ¢ GPU3NYECKUMU CBOMCTBaMU
azota, (ochopa M UX COENMHEHHH, OOpa3uaMu a30THBIX U POCPOPHBIX yAO0OpEHUM.
[Tomyuyenue, coOupaHue, pacrno3HaBaHUE M H3YyYEHHE CBOMCTB aMMUaKa, WU3y4YEHUE
CBOMCTB coJyied aMMOHus. lIpoBeleHre KauyecTBEHHBIX pEaklMii Ha WOH aMMOHUS,
HUTPUT-, HUTpAT- U PocdaT-uOHbI, U U3yUYECHHUE NMPU3HAKOB UX MpoTeKaHus. M3yueHue
B3aMMOJEHCTBHS KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO, CBOMCTB (hoCPOpHOH
KHCJIOTBI U €€ cojed. O3HaKOMJIEHHE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta U QymiepeHa, ¢ MOPOIECCOM aJCOpOLMH PACTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YIJIEM W YCTPOWCTBOM mpoTuBorasa. llomyuenue, cobupanue,
pacno3HaBaHWe W HU3Y4YEHUE CBOMCTB yIJIEKHCIIOro rasa. IIpoBeneHne KayeCTBEHHBIX
peakuuii Ha KapOOHAaT- U CHUJIMKAT-UOHbBI, U W3YUYEHHE IMPU3HAKOB HMX MPOTEKAHMUS.
N3ydyeHne B3aMMHBIX MpEBpalleHU KapOOHATOB M THApOKapOoHaToB. O3HAKOMIIEHHE
¢ oOpasiaMyd TPUPOJHBIX KapOOHATOB U CHUJIMKATOB, C MPOAYKIHEH CHUIUKATHOU
IIPOMBILIJICHHOCTH. PellleHne SKCIEpUMEHTANBHBIX 3aJad 10 TeMme «BaxHeumune
HEMETAaJUIbl U UX COCAUHEHUS.

MeTtasiibl 4 HX COeJUHEHUS.

O6mue cBoiicTBa MetayioB. OOIIas XapakKTEepPUCTUKA XUMHUYECKUX 3JEMEHTOB —
METaJUIOB HAa OCHOBAaHMM WX TMOJOXeHus B llepumonnueckoil cuctemMe XHMHYECKHX
sanemenToB .. MenneneeBa u crpoeHusi aroMoB. Mertamnsl A- u b-rpynm. Ctpoenue

MPOCTHIX  BEIIECTB — METAUIOB. MeTramnuueckass CBA3b W METAUIMYECKas
KpUCTaJUIMUeCKasl permieTka (MpUMHUTHBHAS KyOudeckas, OOBEMHO-IEHTPUPOBAHHAS
KyOudeckas, rpaHEleHTPUPOBAHHAS KyOuueckas, rekcaroHaJibHast

IJIOTHOYNAKOBaHHAsA). 3aBUCHUMOCTh (DU3UYECKUX CBOMCTB METAJJIOB OT CTPOEHUS
KPUCTAJJIOB. DJIEKTPOXUMHUYECKUIN pPsii HanpskeHUM MmeTayioB. OOMe XUMHUYECKUe
cBoiicTBa MeTajioB. OO1IME CIIOCOOBI MOMYyUYEHUSI METAIIIIOB, METAJLITYPIUsl. DJIEKTPOJIU3
paciuiaBoB M pacTBOPOB COJIEH KaK OJMH U3 CIIOCOOOB MOJyueHus: MeTajuioB. [lonarue
0 KOPPO3MH METaJJIOB, OCHOBHBIE CITOCOOBI 3alIUThl UX OT Koppo3uu. CruiaBsl (CTaub,
YyryH, AOpalloMUHUM, OpoH3a). IIpuMeHeHHe MeTa/sioB W CIUIaBOB B OBITY H
IPOMBILIJIEHHOCTH.
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Memanner A-epynn

[[lenounsle meTaIbl: MOJOXKEHHE B lleproanyeckorl CUCTEME XUMHYECKHX
anemeHnToB J[.M. MeHneneeBa, CTpO€HHME HX aTOMOB, HAaXOXJICHUE B IMPUPOIE.
dusnueckue M XMMUYECKHE CBOMCTBA (Ha MpUMEpE HATpUi M Kallusl), MOJIyYEHUE.
Okcuapl U TUAPOKCUIBI HaTpusi M Kanusa. [IpruMeHeHue MIETOYHBIX METaUIOB M HX
coenuHeHn. bruonornyeckas pojib HaTpUsl U KaJIUsl.

[IlemoyHO3EMENBbHBIE METAIUIBI MATHUW U KaJbLMKU: MOJIO)KEHUE B [lepuoanyeckon
cucTeMe Xxumuueckux sneMeHToB [[.M. MeHeneeBa, CTpoOeHUE UX aTOMOB, HAXOXKJICHUE
B npupone. Dusnueckue W XUMHUYECKHME CBOMCTBA MArHUsl W KaJbLHS.
Baxwueiie coequHEHUs Kbl U MarHus (OKCUI, THAPOKCHU, COJIM), CBOWCTBA,
npuMeHeHue. JKecTKoCcTh BOJBI M CIOCOOBI €€ ycTpaHeHus. KpyroBopoT KasbIus
B MIPUPO/IE.

AfoMuHUA: TION0O)KeHUE B Ileproanveckol cucTeMe XHUMHUYECKUX BJIEMEHTOB
.. MenneneeBa, CTpoeHHE aroMa, HaxoxaeHune B mnpupone. Dusnueckue u
XUMHUYECKHE CBOMCTBA altOMUHUs. AMQOTEpHBIE CBOMCTBA OKCHIA W THAPOKCHIA
amroMuHus. [I[puMeHeHne aJTrOMUHUS U €T0 CIUIABOB.

Memannwr b-epynn

OO6mias xapaktepucTuka MeTaiioB b-rpymm (moOOYHBIX MOATPYIIN): MOJO0KEHUE
B [lepuoauyeckoit cucreme xumuueckux anemeHToB JI.J. MenneneeBa, 0coOOEHHOCTH
CTPOEHUS aTOMOB. SIBJIEHHE «IIPOBaJIa» 3JIEKTPOHA HA IPUMEPE CTPOEHUS AaTOMOB XpOMa,
Menu, cepeOpa. BaneHTHbIe COCTOSIHHMSI aTOMOB d-3JIEMEHTOB, CTEMEHU OKUCICHUS
aTOMOB B COEJIIMHEHUSX. 3aBHUCUMOCTb KHCIOTHO-OCHOBHBIX CBOWCTB OKCHUAOB H
TUAPOKCHUJIOB METAJUIOB OT 3HAYEHUsl CTENEHU OKHUCIIEHUS DJIEMEHTa B COEIMHEHUU
(Ha mpumepe coenuHeHU Xpoma). [lepBoHauanbHbIE MPEACTABICHHUS O KOMILIEKCHBIX
COEJIMHEHUSIX.

Menp u cepeOpo: CTpOCHHE aTOMOB, CTEIEHH OKuciaeHus. OOmue KpaTKue
npeacTaBieHuss O (U3MYECKUX ¢ XUMHUYECKMX CBOMCTBAaX TIPOCTHIX BEIIECTB
(B3aMMOJIEHCTBUE C KUCIOTAMU-OKUCIUTEISIMHU ), 00 UX OKCHUJIAX, TUIPOKCUIAX U COJISX,
ux mnpuMeHeHuu. lIpencraBieHuss 00 aMMHAYHBIX KOMIUIEKCax cepedpa W MeIu.
KadecTBeHHbIC peakiiuu Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHHE aTOMa, CTENEHb OKUCICHHS. XapaKTepUCTHUKa (PU3MUECKUX U
XUMHUYECKUX CBOWCTB, MPUMEHEHHE, aM(OTEepHbIC CBOMCTBA OKCHIA W THUIPOKCHUIA.
KauecTBeHHbIE peaKIMu HA KATHOHBI IMHKA.

XKenezo: crpoeHue aroma, CTENEHW OKUCIeHUsA. HaxoxneHwe B NpPUPOJE.
duznyeckue W XMUMHYECKUE CBOMCTBA JKene3a, MpuMeHeHue. buonoruueckas poiib
xenesa. Oxenibl, TuaApokcuabl U conu xkenesa (II) u sxkenesa (I1I), ux coctas, cBolicTBa U
nosyyeHue. KauecTBeHHbIE peakI[Mu Ha KaTUOHBI xkene3a (2+) u xkenesza (3+). UyryH u
CTajlb — CIUIaBbl kene3a. [Ipou3BOACTBO UyryHa M CTaldu. DKOJOTUYECKHE MPOOJIEMBI,
CBSI3aHHBIE C METAJUTYPTHUYECKUMHU ITPOU3BOACTBAMH.
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IDKcnepumMeHmanvHoe u3yuenue 8eujecme U s6J1eHul.

O3HakoMJIeHHE ¢ 0Opa3laMu METAJJIOB U CILIABOB, MX (PM3NYECKUMH CBOMCTBaMH.
MopenupoBanue  METAUIMYECKOM  KPHUCTAJUIMYECKOM  PELIETKH. N3yuenne
B3aMMOJICUCTBHUS METAJUIOB C BOJOM, C PacTBOpPAMM COJIEH M KHUCIJIOT, UCCIEAOBAHUE
IPOLIECCOB ANIEKTposn3a pactBopoB xsopugaa menu (II) m nogmnma xamusi, Kopposuu
MeTaisioB. M3ydeHne ocoOeHHOCTEH B3aMMOICHCTBHS OKCHIOB KajlbIMsl M HATPUA
C BOJIOM, UX TUIPOKCHUIOB — ¢ okcuaoM yriepoaa (IV) u kucnoramu. M3ydeHnne cBOWCTB
KapOOHATOB W TUAPOKAPOOHATOB KaJbIUs, >KECTKOM BOJbL. [3yueHue mpoieccoB
IIOJIyYEHHsI THIPOKCHUJIOB JKEJIe3a, MX XHMHYECKHX CBOWCTB. l3yueHnme npHu3HAKOB
IPOTEKAaHUsI KAUECTBEHHBIX PEAKIMII HAa MOHBI (MarHus, KaibLMs, aTIOMUHMS, LIUHKA,
xeneza (2+) u xkeneza (3+), meau (2+). HaOmroneHwe M omucaHue OKpalllMBaHUs
IUIAMEHU WOHAMM HaTpus, Kanusd U Kanpuus. MccrnenoBanue aM(OTEpHBIX CBOMCTB
ruapokcuna amoMunus, rugpokcuaa xpoma (III) m ruapoxcuna uubka. Pemenue
DKCHEPUMEHTAJIBHBIX 3a]1a4 10 TeMe «BakHEeNIe MeTaulbl U UX COEAUHEHUSD).

XHMMUA M OKPYKAKOLIAs cpeaa

BemectBa u MaTepuaibl B IOBCEIHEBHOM KU3HU YelIOBEKA. BakHelIne BelecTBa
U MaTepuaibl, 00JacTH HMX MNpUMEHEHHUs. be3omacHoe HCMHOJb30BAaHUE BEILECTB U
XUMHUYECKUX peakuuii B ObiTy. IlepBas moMours mnOpu XUMHYECKHX OXKOrax
1 OTPaBJICHUSIX.

HoBsie MaTepualibl ¥ TEXHOJIOTUU. [[pUHIIUTIBI «3€JIEHON XUMUW.

XuMHUSIT W 370pOBbE. 3HAUCHUE M3Y4YaeMbIX XHMHUUYECKHX DJJEMEHTOB M UX
coeAuHeHU 11 (QYHKIIMOHUPOBAHUS oOpraHu3Ma 4vesnoBeka. [loHsTHe o 310pOoBOM
o00pa3ze KU3HM.

XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOWIeH Cpeabl. DKOJOTUYECKHUE MPOOIEMBI,
CBSI3aHHBIC C COEAWHECHUSAMM YTIIEPOJa, a30Ta, CEPbl, TSKEIbIX MeTaioB. [loHsTue
o IIJIK. Pons XuMuu B pelIeHHH 3KOJIOTHICCKHUX MPOOIIEM.

IKcnepumeHmanvbHoe uzy4eHue geuecme U A6IeHUul.

O3HakomIIeHHE C 00pa3IlaMu MaTeprasoB (CTEKIIO, CTUIABBI METAILIOB, TOJTMMEPHbIE
Marepuaibl). OnpeaeneHne KUCIOTHOCTA MPUPOAHBIX BoJ. MoaenupoBaHue mnpouecca
00pa30BaHUs KUCIOTHOTO JOXK/IsI, U3y4YeHHUE €ro BO3JACHCTBUS HA MaTepUAIbI.

IHoBTOpEeHMe 1 00001IeHNe 3HAHUIT OCHOBHBIX pPa3/1ejioB KypcoB 8-9 kiiaccoB

[Tepnoanueckuii 3akoH u [lepuoanyeckas cucteMa XUMHUYECKUX AJIEMEHTOB B CBETE
MPEJICTaBJICHUM O CTPOCHMS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX
AJIEMEHTOB U UX COEIMHEHUH B IEPUOIAX U TPYIIIAX.

CrpoeHue BelmecTBa B TBEPAOM, >KHIAKOM M Ta3000pa3HOM COCTOSHUW. Bubl
XMMHUYECKON CBSI3M. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIIMYECKOU
PEIIETKU Y BUJ1a XUMHUYECKON CBA3U.

Kimaccupukanuss  XMMHYECKHX ~ peaKIUid 1O  pa3IMYHBIM  IIPU3HAKAM.
[Iporuo3upoBaHne BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX MTPEBPAIIEHUN B PA3TMYHBIX
YCIIOBHSIX HA OCHOBE MPEACTABICHUN XUMUYECKON KUHETUKA U TEPMOJUHAMUKMU.
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XUMHYECKHE pEaKUUM B pacTBopax. [wmaponus coner. Peakumu okucieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIU3.

CBolicTBa  KHCJIOT, OCHOBAaHMH M COJIel B CBETE€ MPEACTABJICHUM
00 3JIEKTPOIUTUYECKON TUCCOIUALIMN U OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX.

Mescnpeomemnbwie cea3u

Peasmzannst MeXnpeaMETHBIX CBSI3€M NpH HM3y4YEeHUHM XUMUM B 9 Kiacce
OCYLLIECTBIISIETCS Yepe3 HMCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U NOHATUMN, IPUHATHIX B OTJCIBHBIX €CTECTBEHHBIX HAyKaX.

OOmue ecTeCTBEHHO-HAYUYHBIE TOHSATHUS: sBIEHUE (TPOIlECC), HAyUYHBIM (axT,
TUMoTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUu(UKaIus, TI[EepUOAUIHOCTD,
HAOJIIOJIEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJENb, TEXHOJIOTHUS,
MaTepuabl.

®dusuka: BELIECTBO, TENO, (pU3NUECKUE BEITUYMHBI, CIUHUIIBI U3MEPEHUs, Macca,
00BEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSIHUE BEIIECTBA,
CTPOEHHUE Ta30B, XKUIAKOCTEH U TBEPAbIX (KPUCTALIMYECKUX) TeJ, KpUCTaJUIMYecKast
pelieTKa, 3JEeKTPOH, SIIPO aTOMa, NMPOTOH, HEHTPOH, MOH, HYKIIUJ, U30TOIbI, KBAHTHI,
PaAMOAKTUBHOCTh, aibda-, Oera- W raMMma-U3IydeHHUE, DSIEKTPUUYECKUA 3apsim,
IPOBOIHUKH, MTOJIyIPOBOIHUKH, AUDJIEKTPUKH, COJIHEUHBIN CIEKTP, pa3siokeHue 0eIoro
CBETa B CIIEKTP.

buonorusi: sxocucrema, ouocdepa, HoTOCMHTE3, MPOIIECCH OOMEHa BEIECTB,
MUHEpaJbHbIE YI00pEHUS, MUKPOAJIEMEHThI, MaKpPO3JIEMEHThI, MUTATEJIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpadbl, TOPHBIC TMOPOJIbI, MOJIE3HBIE
MCKOIIa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI, TUIAHETA 3eMJIS.

TexXHOIOrus: CTPOUTENbHBIE TEXHOJIOTHH, CEIbCKOXO3SHUCTBEHHBIE TEXHOJIOTHH,
TE€XHOJIOTHH 3JIEKTPOHHON TPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.

18



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS MIPOrPaMMbl OCHOBHOT'O 00ILIEro 00pa3oBaHUs
JIOCTUTAIOTCSI B XOJi¢ OOy4YeHHMS XMMHUU B €IMHCTBE Y4€OHOM M BOCIHUTATEIHHOMN
JEeATEIbHOCTH 00pa30BaTENbHOM OpPraHW3alid B COOTBETCTBUHM C TPAJULUOHHBIMU
POCCUHCKUMH  COLMOKYJIBTYPHBIMA M JIYXOBHO-HPAaBCTBEHHBIMU  LICHHOCTSIMH,
IPUHATHIMH B 00111€CTBE MTPaBUIaMU K HOpMaMU MOBEICHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIN3ALMN 00yYArOIINXCS.

JImyHOCTHBIE pEe3yJIbTaThI OTPAKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJCTBOBATbCA CHUCTEMOM NMO3WTHUBHBIX LIEHHOCTHBIX OPHUEHTAIMM U PACIIMPEHUE
OIIBITA IEATEIILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) maTpHOTHYECKOr0 BOCIIUTAHUSA:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY
Y UCTOPUYECKOMY HACIIE/INIO, IOHUMAaHUE 3HAYCHUSI XUMUUYECKON HAYKU M TEXHOJIOTUU
B JKU3HU COBPEMEHHOT0 OOIIeCTBa, B Pa3BUTUN SKOHOMUKHU Poccuu v CBOEro permoxa;

2) rpaskIaHCKOro BOCIIUTAHMS:

MPEJICTABJIEHUE O COLMAIBHBIX HOPMax M MPaBUjaxX MEKINYHOCTHBIX OTHOILICHUN
B KOJUIEKTHUBE, MIPOSIBICHUE KOMMYHUKATUBHOM KYJIHTYPHI B Ppa3HOOOpa3HOM COBMECTHOM
JICITEILHOCTH;

CTpEeMJIEHHE K B3aWMMOINOHMMAaHWIO M B3aMMOIIOMOIIM B TMpolecce y4eOHOU u
BHEYUEOHOM JeATETbHOCTH;

FOTOBHOCTH OILICHUBATh CBOE MOBEJICHUE U MOCTYIIKA CBOMX TOBAPHUILEH C TTO3ULIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) dopmupoBaHMS HEHHOCTH HAYYHOI'0 MIO3HAHUSA

MHPOBO33PEHUYECKUE IIPEJACTABICHHUS O BELIECTBE M XUMHYECKOM PpEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YypPOBHIO pa3BUTHUA HAyKH U HEOOXOJIHUMBbIE
JUISL IOHUMAaHUS CYLIIHOCTH HAyYHON KapTUHBI MUPA;

OCO3HAHWE LIEHHOCTH HAyYHOTO I[IO3HAaHWS ISl PAa3BUTHS KaXKIOTO YeEJIOBEKa
Y TIPOM3BOIUTEIHLHBIX CHJI OOIIIECTBA B IIEJIOM, POJIH U MECTa HAYKH «XUMUS» B CUCTEME
HAay4YHBIX TIPEJICTABICHUN O 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOAbI, B3aUMOCBS3AX
YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENION;

MO3HaBaTeIbHAsI MOTHBALIUSI M UHTEPEC K OOYUYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH
K CaMOpa3BUTUI0O M C€aMOOOpa30BaHUIO, K HCCIIEIOBATEIbCKON JeATEIbHOCTH,
K OCO3HAHHOMY BBIOOpPY HAIIPABJICHUS M YPOBHS JAJIbHEHUIIIETO 00YUEHUS;

4) BoCIMTAHUS KYJIbTYPbI 3[10POBbSI:
OCO3HAaHME LICHHOCTH XWU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3I0POBBIO,
YCTaHOBKA Ha 3[J0pOBBINA 00pa3 )KM3HU, OCO3HAHUE MTOCIIEACTBUI U HENPUITHE BPEIHBIX
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OpUBBIUEK (YymOTpeOJeHUsT aJKOroJis, HApKOTHUKOB, KypeHHs), HEOOXOIUMOCTH
coOmnro/ieHns TpaBuil O€30MACHOCTU MpU OOpallleHUH C XUMHYECKUMHU BEIIECTBAMU
B Y4E€OHBIX U KU3HEHHBIX CUTYAIIUSX;

5) TPyaA0BOr0 BOCIMTAHUSA:

dbopMHupoBaHWE  IIEHHOCTHOTO  OTHONIEHWS K  TPYIOBOM  JEATEIHLHOCTH
KaK €CTECTBEHHOW MOTPEOHOCTH 4YeJoBeKa M K HCCIEA0BATEIbCKOM AeATEeIbHOCTH
KaK BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIECTBE;

pa3BUTHE WHTEpeca K MpodecchusM, CBSI3aHHBIM C XHUMHEH, B TOM YHUCIEC
K npodeccussiM HaydyHOH cdepbl, OCO3HAHHWE BO3MOKHOCTH CaMOpealu3allid B ITOM
ciepe;

6) IK0J10rM4eCcKOro BOCIIUTAHUSA:

OCO3HaHWE HEOOXOAMMOCTH OTHOIICHHUS K TPUPOAE KaK HMCTOYHUKY IKHU3HH
Ha 3eMJie, OCHOBE €€ CYIIICCTBOBAHMS;

MOBBIIIICHUE  YPOBHSA  DKOJOTHMYECKON  KYJIbTYphl: INPUOOPETECHHE  OIbITA
TJTAHUPOBAHUS TTOCTYIIKOB W OIICHKH WX BO3MOJKHBIX IOCIEICTBHM ISl OKPY KAIOIICH
Cpedbl, OCO3HaHHWE TJI00AIBHOTO XapakTepa AKOJOTHMUECKHUX IpoOJieM M MyTel ux
pelieHusl; CIOCOOHOCTh MPHUMEHATHh 3HAHMS, TOJydaeMble IPH H3YYEHUH XHUMHH,
JUISL PEIICHUs 3a7a4, CBSI3aHHBIX C OKPYKAIOIICH Cpeoi; aKTUBHOC HEMPHUATHE
JNEWCTBUHN, TPUHOCAIINX BpEJ OKPYXKAIOIMIeH cpele; OCO3HAHHME CBOCH pPOJIM Kak
TpaXIaHWHA U MIOTPEOUTEIIS B YCIOBUSAX B3aUMOCBS3U MTPUPOTHOM, TEXHOJIOTHICCKOU H
COIIMAJILHOM Cpell; TOTOBHOCTh K YYaCTHIO B IPAKTHYECKOH JICITCIHHOCTH
AKOJIOTHYECKOM HaIpaBJIECHHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yibTaTbl 00YYarOIIMXCsl, OCBOMBIIMX MPOrpaMMy MO XUMHH
OCHOBHOTO 00miero oOpa30oBaHUs, BKJIIOYAIOT: YCBOCHUE MEKIUCIUILUIMHAPHBIX
(MEXMPEIMETHBIX) MOHATUN, OTPAKAIOIINX MATEPUAIbHOE €IUHCTBO MHUpA U MPOLECC
No3HaHMs (BEIIECTBO, CBOMCTBO, SHEPTUS, SBJICHUE, HAYUHBINH (DAKT, 3aKOHOMEPHOCTD,
TUIIOTE3a, 3aKOH, TEOpus, HAONIOACHHE, U3MEPEHHE, HCCIEHOBaHUE, SKCIEPUMEHT U
Jpyrue); OBIAJCHUE YHHUBEPCAIbHBIMU Y4EOHBIMH ACUCTBUSAMM (TIO3HABATEIBHBIMH,
KOMMYHHUKATUBHBIMHU, PETryJISTUBHBIMU), BaKHBIMH I TOBBIIICHUS 3()(HEKTUBHOCTH
OCBOCHHS COZAEpKaHUs YyuyeOHOro mnpeamera, (OPMUPOBAHMS KOMIIETCHILIMM, a TakKke
NPOEKTHO-UCCIIE0BATENbCKOW  ACSITENBHOCTH  OOydaroluxcsd B Kypce XHUMUU;
CIOCOOHOCTH MX UCIOJIb30BaTh B yUeOHOMH, MO3HABATEIBHOM U COIIMATIbHON MTPAKTHUKE.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble jJornyeckue aeicTBUA:

YMEHUS UCIMOJb30BATh MPUEMBI JIOTUUECKOTO MBIILUICHUS TPU OCBOCHUM 3HAHMIA:
pPacKpbIBaTh CMBICT XUMHYECKUX TOHSATUM (BBIACTSATH UX CYIIECTBEHHBIC MPU3HAKH,
yCTaHaBJIMBATh B3aMMOCBSI3b C JPYTMMHU TOHSTHSMHU);, aHAJIU3UPOBATh, CPaBHUBATH,
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0000111aTh, BEIOMpATh OCHOBAHUS JJIs KJIacCU(UKALMKM U CUCTEMATU3ALUN XUMHUECKUX
BEIIECTB M XHMMYECKHX PEAKLUMW; YCTAHABIMBATH INPUYUHHO-CIEICTBEHHBIE CBS3U
MEXIy OOBEKTaMH HW3Y4YCHHsI, CTPOUTH JIOTMYECKUE PACCYKICHUS (MHIYKTHBHBIC,
NEAyKTUBHBIE, [0 QaHAJOIMM); Mpeajararb KpPUTEPUM U  BBIABIATH  0OIIUE
3aKOHOMEPHOCTH M TPOTUBOPEYHS B U3y4YAEMBIX IIPOLIECCAX U SIBJICHUAX; JEIaTh BBIBOBI
Y 3aKJIIOYEHMS; YMEHHsS NPUMEHSTh B IPOLECCE MO3HAHUSA NOHATHS (MPEIAMETHBIE
U METanpeIMETHbIE), CUMBOJMNYECKHE (3HAKOBBIE) MOJEIH, UCIOJIb3yEMbIE B XHMHUH,
peoOpa3oBbIBATh MOJICIBHBIC IPEICTABICHU — XUMHUECKHUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMHueckas (GopMmysia U ypaBHEHHE XUMHUECKON peakluu — IMPH PEIIeHUU Y4eOHBIX
3a7a4; C Y4YE€TOM OTHUX MOJEIBHBIX IIPEACTABICHUN XapaKTepU30BaThb HU3y4aeMble
XMMHAYECKHUE BEIIECTBA U XUMUYECKUE PEAKIINH.

ba3oBble ucciiegoBaTeIbCKHeE JeHCTBHA:

YMEHUS TPUMEHATh METOJbl HAy4YHOTO T[O3HAHMWS BEIIECTB U  SIBJICHUM
Ha SMIUPUYECKOM U TEOPETUUECKOM YPOBHSX B yUeOHON MO3HABATEIHHON U MPOEKTHO-
HCCIEeI0BATECIbCKOM JICITCIBHOCTH,

YMEHHUS UCIIOJIb30BaTh OCTABJICHHBIEC BOMPOCHI B KAYECTBE HHCTPYMEHTA ITO3HAHUSA
U CaMOCTOSITEJIbHO CTaBUTh BOIPOCHI; aHAIW3UPOBaTh (PaKThl, BBIABIATH U
dbopmyHMpoBaTh MpodIeMy, ONPEACIATh 1IeJIb U 3aJa4l, COOTBETCTBYIOIINE PEIICHHUIO
npoOJieMbl; TIpejuiarath  OINUCATEIBHYI0 WM  OOBSCHUTEIBbHYH THUIIOTE3y U
OCYIIIECTBJISITh €€ MPOBEPKY; YMEHUSI TPOBOAUTH U3MEPEHUSI HEOOXOIUMBIX apaMeTPOB,
BBIYUCJICHUS, MOJCIMPOBaHUE, HAONIOACHUS U  DKCICPUMEHTHI (peanbHbIE U
MBICJICHHBIE), CaMOCTOSITEJIbHO  ITPOTHO3MPOBATH  PE3yibTaThl, (OPMYJIUPOBATH
00001IeHNsT W BBIBOJBI [0 pe3yJbTaTaM MPOBEACHHOTO OMbITa, HUCCIEIOBAHUS,
COCTaBIIATh OTUYET O MPOJIeTaHHOK padoTe;

Pabora ¢ unpopmanmei:

YMEHUS  OpPUEHTHUPOBAThCA B  PA3JIMYHBIX  HCTOYHUKAX  MHGPOPMALMH
(Hay4HO-TIOIyJIApHAs JUTEepaTypa XUMHUYECKOrO COJEp)KaHusi, CIpaBOYHbIE MOCOOMUS,
pecypcel  MuTepHeTra); aHanmu3upoBaTh HUHPOPMAIMIO W KPUTHYECKU OICHUBATH
€€ JOCTOBEPHOCTh U HEMNPOTHBOPEUYHUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHGOpMAIIMIO, 3HAUMMYIO [UIsl pElIeHUs ydeOHOW 3aJayd; yMEHHs NpPHUMEHATb
pasiuyHble METOJbI U (POPMYIMPOBATH 3aMPOCHI MPHU MOUCKE U O0TOOpE MHPOpPMALIUH,
HEOOXOJMMOW Ui BBINIOJHEHUS Y4YeOHBIX 3aJlad; MCIOJIb30BaTh HH()OPMALIMOHHO
KOMMYHUKATHUBHBIE TEXHOJOTUH U PA3JINYHBIE MTOMCKOBBIE CHCTEMBI; CAMOCTOSATEIBHO
BBIOMpATh ONTUMANbHYIO (QopMy mpeacTaBieHuss HMHGoOpMaluu (CXembl, Tpaduxwu,
auarpamMmbl, TaOJUIIbI, PUCYHKH U JApYyrue (OpMbl); YMEHHsI UCIIOJIb30BaTh HAyYHBIH
S3bIK B KadecTBe  CpeAcTBa  paboThl ¢  XUMHUYECKOM  uH(oOpMarmen;
OPUMEHATh MEXIpPEIMETHbIE 3HaKh M CHUMBOJIBI, (OpMyJbl, abOpeBUaTyphl,
HOMEHKJIaTypy, UCIOIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA
HarJIsJHOCTH.
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KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe eiiCTBHS:

yMeHus OoOuieHuss (IMUCbMEHHOW M YCTHOW KOMMYHHUKAlMH): THPEICTaBIATh
IIOJlyYEHHBIE PE3YyJIbTaThl MO3HABATEJIBHON NEATEIBHOCTH B YCTHBIX M NHCbMEHHBIX
TEKCTax; MyOJIMYHO BBICTYIIATh C IPE3EHTALMEN PE3YyJIbTaTOB BHIITOIHEHUS XUMAYECKOTO
IKCIIEpUMEHTa (MCCIIEIOBATEILCKON J1a0OpaTOPHOW WM MPAKTUYECKON paboThl,
y4eOHOro MpoeKTa); B XOoJAe Auamora W (WiIM) JUCKYCCHM 3aJaBaThb BOIPOCHI
no oOCyX/IaeMOl TeM€ M BBICKa3blBaTh HJEHU, (POPMYJIMPOBATH CBOW MPEHAJIOKECHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS MPEUI0KEHHOH 3a1a4u;

YMEHMsI y4eOHOro COTpYAHMYECTBA (TpyNIoBas KOMMYHHUKALMsA): y4acTBOBATh
B TpyNmoBbIX (opmax pabOThl: MIAHUPOBATH OPraHU3ALMI0O COBMECTHON pPaloOTHI,
OIpPEZEIATh CBOK POJIb, PACIPEAEIATh 3aJaud MEXy UYICHAMU TIPYNIbl; BBIIOIHITH
CBOIO 4acTh padOThl, KOOPAHMHUPOBATH CBOM JIEUCTBHS C ACUCTBUSAMHU APYIHX YJIECHOB
KOMaH/1bl, ONPENEsATh KPUTEPUHU O OLCHKE KayecTBa BBINOJIHEHHON paboThl; pelaTh
BO3HUKAIOIIKE MPOOIEeMBbl HA OCHOBE Y4eTa OOIIMX UHTEPECOB U COTTIACOBAHUS O3ULIMM,
y4acTBOBaTh B 00CYKJIEHUN, 0OMEHE MHEHUSIMH, «MO3TOBOM LLITYpPME» U IPYTUX (hopmax
B3aMMOJECICTBHUSL.

PerynsiTuBHble YHUBEpPCAJbHbIE Y4eOHbIC JEHCTBUA:

OBJIAJICHUE YHUBEPCAIBHBIMU YUCOHBIMH PETYJIATUBHBIMU JICUCTBUSMHU BKJIIOYACT
pa3BHUTHE CAaMOOPTaHU3ALMN, CAMOKOHTPOJISI, CAMOKOPPEKIIUH, B TOM UHUCIIE:

YMEHHSI pemiath ydeOHbIE M HCCIEAOBATENbCKUE 3a/ayd: CaMOCTOSTEIHHO
BBIOMpATh CHOCOO pelieHus y4deOHOW 3amaun (CpaBHMBATh HECKOJIBKO BapUaHTOB
pelIeHus, BeIOMpaTh HanboJee MOAXOIAIINN C YIeTOM CaMOCTOSITENIbHO BBIICIEHHBIX
KpUTEPHUEB), TUTAHUPOBATH CBOIO PA0OTY MPH PEIICHUH yUeOHOM UITH UCCIIEI0BATEIbCKON
3aJlayd; Ha OCHOBE MOJIYYEHHBIX Pe3yJIbTaTOB (HOPMYIUPOBATH 0OOOLIEHUSI U BBIBOJBI,
MPOTHO3UPOBATh BO3MOXHOE PAa3BUTHE TMPOIECCOB; aAHAIM3HPOBATH PE3YJIbTATHI:
COOTHOCUTh CBOM JEHUCTBUS C IUIAHUPYEMBIMH pe3yJibTaTaMH, OCYILIECTBIATh
CaMOKOHTPOJb JIEATEIBHOCTH; KOPPEKTHPOBATh CBOIO JESITEILHOCTH Ha OCHOBE
caMOaHajM3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS MPOrPaMMbI IO XMMHU OCHOBHOTO OOIIETO
oOpa3oBaHMsi Ha yriyOJE€HHOM YPOBHE HMEIOT 0OIlee coJep)kaTelbHOe SApPO
C TPEAMETHBIMHU pe3yibTaTaMi 0a30BOTO YpPOBHS, COTJIACOBaHBI MEXIy COOOH, UTO
MO3BOJISIET PEaJM30BbIBATh YIIyOJICHHOE U3YUYEHHE KaK B paMKax OTAENIbHBIX KJIAcCOB,
Tak ¥ B paMKax peajn3allid UHAWBUIYabHBIX 00pa30BaTEIbHBIX TPACKTOPHIA, B TOM
YHCIIe UCIIOJIb3YS CETeBOE B3auMo/ieiicTBue oprann3anuu. [1o 3aBepiieHnn peanuzainuu
OporpaMMbl  YIUIyOJIEHHOTO YPOBHSI OOydYaroluecsi CMOTYT JeTajJlbHee OCBOUTH
MaTepual, OBJIaIeTh PaCIIMPEHHBIM KPYTrOM MOHSATHH U METOOB, PeIllaTh 3a1a4un 0oJiee
BBICOKOT'O YPOBHSI CIIO)KHOCTH.
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IIpenMeTHBIE pe3yabTaThl BKIOYAKOT: OCBOCHUE 00YUYaIOLMMUCS Hay4YHbIX 3HAaHUM,
YMEHHH U COCOO0B NEHCTBUI, cienupuuecKux AJisd MPeAMETHON 00JacTu «XUMUs»;
OCHOBBI HAYYHOT'O MBILUIEHUS; BUIBI AESTEIBHOCTH I10 MMOJIYYEHUIO HOBOTO 3HAHUS, €T0
UHTEPIIPETALINY, TPEOOPA3OBAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U peabHbIX
KU3HEHHBIX  YCJOBHSX; O0OECIEYMBAIOT BO3MOXKHOCTH  YCIEIIHOTO  OOydeHus
Ha CJICAYIOIEM YPOBHE 00pa30BaHUS.

K xoniy oOyuenus B 8 kiacce rnpeaMeTHbIe pe3yJbTaThl Ha yIiyOJIeHHOM ypOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKMX [OHATHWA: aToM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, METAJUI, HEMETAJUI, aJUIOTPONUS, POCTOE BEIIECTBO, CIOXKHOE
BEUIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAs
aTOMHass M MOJIEKYJSIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl JI0JI1 XMMHYECKOTO 3JEMEHTa B COCIMHEHUHM, MOJISIPHBIA 00BEM,
OTHOCUTEJIbHASL TUIOTHOCTh Ta30B, OKCHJI, KUCJIOTa, OCHOBAaHHUE, COJb, aM(OTEpHBIN
OKCHJ, aM(OTEpHBI THUAPOKCHU[I, XUMHUYECKas peakuus, KiIacCU(pUKaLUs peaKiuil:
peakluu COEANHEHHUS, PEaKIMH PA3I0KEHUs], PEAKIMU 3aMEIEHUs], peakluu oOMeHa,
9K30- W DHAOTEPMHUYECKHE PpEAKIUHU; TEIUIOBOM H(P(DEKT peakiuu; SApO aroMma,
JJIEKTPOHHBIN CJIOW aroma, aTOMHas OpOuTalb, paguyC aromMa, XUMHUYECKas CBs3b,
NOJIIpHAsE M HEMOJISIpHAs KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHUOH, AHHOH,
pacTBOp, MaccoBasi A0Js BellecTBa (IIPOLIEHTHAs] KOHLUEHTpAIKs) B pacTBOPE, MOJISIpHAst
KOHLIEHTpaLMsl BEUIECTBA B PACTBOPE; 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCIICHUS,
OKHCIIUTEIN W BOCCTAHOBUTENIM, OKHUCJIEHHWE W BOCCTAHOBJIEHHUE, OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKILIMU, METOJ 3JIEKTPOHHOTr0 OanaHca;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUI U IPUMEHATD 3TU
MOHATHUS TP OMMCAHUHU BEILIECTB U UX MPEBPALLCHUN;

UCIOJb30BaTh XMUMHUYECKYIO CHMBOJHUKY JIJIsi COCTaBJIeHUS (OpMyJ BeLIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIUN;

OTIpE/EIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIICHb
OKUCJICHUSI DJJIEMEHTOB B OHWHApHBIX COCAUHEHUSX, MPUHAJICKHOCTh BEUIECTB
K OINpEJEICHHOMY KJacCy CO€IMHEHUH 1o ¢(opmysiaM, BHAbBl XMMHUYECKOW CBSI3U
(KOBaJIGHTHOW U MOHHOM) B HEOPTaHUYECKUX COCTUHEHHUSIX;

PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTAaBa,
[Tepnonnueckoro 3akona /.M. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOW TE€OPUH, 3aKOHA
ABOTaipo 1 €ro CIEeICTBUH, IPEACTABICHUN O HAYYHbIX METOAAaX MMO3HAHUS, B TOM YUCIIE
DKCIEPUMEHTAJIBHBIX U TEOPETHUUYECKUX METOAAX HCCIIEIOBAHUS BEIIECTB U W3YUYECHUS
XAMUYECKUX PEAKIIHI;

JEMOHCTPUPOBATh MOHUMAHKE MTEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX
JIEMEHTOB OT WX TnosoxeHuss B llepuoguyeckoil cucreme: ONUCHIBATH U
XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuogmdeckoil cucTeMbl XUMHUYECKHX
3JIEMEHTOB: pa3iUyaTh MOHITHUS «IJIaBHAs MoArpynma (A-rpynma)» U «mododHas
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noarpynna (b-rpynma)», «mainble nepuoabDy W «OOJBIIME TEPHOIBD), COOTHOCUTH
o0o3HaUYeHHs, KOTOpble UMeroTcs B Tabmuie «llepuonmyeckas cucteMa XUMHUYECKUX
anemenToB .M. MenneneeBa», ¢ 4MCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB W 3apsa  sapa, oO0IIee YHCIO AJIEKTPOHOB
Y PACIPEIEICHUE X N0 3JEKTPOHHBIM CJIOSIM);

OOBSACHATH CBSI3b  MOJIOKEHUS dJieMeHTa B [lepuonuyeckoit  cucreme
C paclpeielieHUeM »JIIEKTPOHOB IO JHEPreTUYECKUM YpPOBHSAM, MOAYPOBHIM U
opOHTAaNISIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;

KJIAcCCU(PUIIUPOBATh  XUMHUYECKHE OJEMEHTHI, HEOPTaHUYECKHUE  BEIIECTBa,
XUMUYECKHE peakluu (MO YKCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB,
1o TerioBomy 3G heKry);

XapaKkTepru30BaTh (OMUCHIBATh) (U3UYECKUE U XUMUUYECKHUE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEIIECTB: KHUCIOPOAA, BOAOPOJA, BOJbI, OOIIME XMMHYECKHUE CBOMICTBa
OKCHJIOB, KHCIJIOT, OCHOBAaHUM U COJIEH, TEHETUUECKYIO CBSI3b MEXAY HUMU, MOATBEPK1as
IpUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKHUX PEAKIIUA;

ONMCBIBATH POJIb KUCIOPO/Ia, BOAOPOAA U BOABI B IPUPOIHBIX ITPOLIECCAX, B KUBBIX
OpraHu3Max, UX OPUMEHEHUE B Pa3IMYHBIX OTPACISIX IMPOMBIIUIEHHOCTH, BO3MOKHOE
UCITOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

OOBSACHATH U MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa U
CTPOEHHUS, BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKUX TNPEBPALICHUNA B Pa3IUYHBIX
YCIIOBUSIX;

BBIUMCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl BELIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JOJI0 XMMHYECKOTO 3JEMEHTa B COCIUHEHUH,
MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa MO0 (QOopMysie COEIMHEHHS, HaXOIUTh
npocTeiiiyto (GopMyiy BellecTBa MO MAacCOBBIM WM MOJBHBIM JOJSIM 3JIEMEHTOB,
MacCoOBYIO JIOJIF0 BeIlleCTBa B pAacTBOPE, MOJSPHYIO KOHIIEHTPALMIO BEUIECTBA
B PacTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUSAM XUMUYECKON peaKInu;

IPUMEHATH OCHOBHBIE ONEPALIMH MBICIIUTEIBHON AEATENBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IEeHNEe, CUCTEMATU3ALNI0, KIACCU(PUKALIMIO, BBISBICHUE MPUUYMHHO-
CJIEACTBEHHBIX CBS3€M — M1 U3y4YEHHUS CBOWCTB BEIIECTB M XMMMUYECKUX PEaKIUH,
€CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHMS — HAOIIOCHUE, U3MEPEHHUE, MOJICTUPOBAHNE,
HKCIIEPUMEHT (pEasIbHbIN U MBICJIEHHBIN ) — JJI1 OCBOEHUSI yU€OHOTO COJIEP KAHMUS;

pPacKpbIBaTh CYIIHOCTh IMPOLECCOB OKHUCIEHHS W BOCCTAHOBJICHMS, COCTaBIATH
YpaBHEHUS  MPOCTBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (MeTomoM
AJIEKTPOHHOTO OasiaHca);

YCTaHABIIMBATDH CBSI3U MEX]y PEAIbHO HAONI01aeMbIMU XUMUYECKUMHU SBJICHUSIMU
U TpOLECCaMM, MPOUCXOASIIMMH B MaKpO- U MHUKPOMHUPE, OOBSICHATH MPUUYUHBI
MHOT000pa3usi BEIIECTB, COOTHOCHUTh XWMHUYECKHE 3HAHUS CO 3HAHUSMHU APYTUX
y4eOHBIX MPEIMETOB;

coOmro/iaTh TpaBuia Oe30macHoOi paboThl B J1abOpaTOpUU TP HMCIOIH30BAHHUH
XUMHUYECKON MOCyabl U 000pYIOBaHHUA, a TAKKe IMpaBUiia OOpallleHUs C BEIIECTBAMU
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B COOTBETCTBUU C MHCTPYKIMSIMU BBITIOJHEHUS TA0OPATOPHBIX OMBITOB U MPAKTUYECKUX
paboT MO TOJIYYCHHUIO ¥ COOMPAHUIO Ta3000pa3HBIX BEIMIECTB (BOAOPOIA U KHUCIOPOA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OINPEACICHHOM MAacCOBOM JOJIEM PacTBOPEHHOIO
BEIIIECTBA, PEHICHUIO SKCIEPUMEHTANbHBIX 3a7ad 1o TeMme «OCHOBHBIE KIIACCh
HEOPraHUYECKHUX COCIMHEHUI;

JIEMOHCTPUPOBATH BJIaJICHHE OCHOBAMU XMMHUYECKON IpaMOTHOCTH, BKJIFOUAIOIICH
yMeHus1 06e30macHOro oOpalieHusi C BelleCTBaMH, HCIOJIb3YEMBIMU B IMOBCEIHEBHOMN
KU3HU, a TaKkKe 3HAHUE TPaBUJI TOBEJACHHUS B LENAX COEpexEeHUs 3I0pPOBbs U
OKPY>KaIOIIeH Cpe/Ibl.

K xoH1y oOyuenus B 9 kJiacce npeaMeTHbIe pe3yJIbTaThl HA yIIyOJIEHHOM ypOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaOIIUXCSl YMEHHI:

PACKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX IIOHATUI: XUMUYECKUHN JIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KAaTHOH, AaHHUOH, OJJIEKTPOOTPULIATEIIBHOCTb, CTEIEHb OKHUCIICHUS,
XUMUYECKask peaklysl, TeIIoBoi 3(pPexT peakuuu, MoJib, MOJISIPHBINA O0BEM, pacTBOP;

ANEKTPOJIMUTBI, HEDJIEKTPOJUTHI, DJIEKTPOJUTHYECKAs JUCCOLUALMS, PEAKIHUH
MOHHOTO oOOMEHa, THUApPOJINU3 Ccojlel, oOpaTUMble UM HEOOpaTUMBbIE peaKLuH,
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKHCIIUTEINb, BOCCTAHOBUTEND, OKUCIICHUE
U BOCCTaHOBJICHHE, 3JEKTPOJIM3, AUIOTPONHUs, aM(POTEPHOCTb, XUMHUYECKasi CBSI3b
(KoBaJICHTHasi, MOHHAsA, MeETaJNIMYecKas), MEXMOJIECKYJSIpHbIE B3aUMOJCHCTBUS
(BomopoagHasi  CBA3b, CHJIbl  BaH-gep-Baanbca), KOMIUIEKCHBIE — COEIUHEHUS,
KPUCTAJUIMYECKUE pELIeTKH (MPUMUTHBHAS KyOudeckasi, OOBbEMHO-IIEHTPUPOBAHHAs
KyOHnuecKkasi, TpaHelIeHTPUPOBaHHAsl KyOuyecKas, FeKcaroHajabHas IJI0THOYIIAaKOBaHHas ),
KOppO3Usl METAJUIOB, CILIABBI, CKOPOCTh XMMHUUYECKON PEAKLHUM, KaTaau3, XUMHUYECKOE
paBHOBECHE, JIEMEHTbl XUMHUYECKOM TEPMOAMHAMMKHA KAaK OJHOW U3 TEOPETUYECKUX
OCHOB XMMHUU; NpeAesibHO gonyctuMas konuentpauus (I1T1K);

WJUTFOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYECKUX ITOHATUM U IPUMEHSATH OTH
MOHATHSI IIPU ONMCAHUY BEIIECTB U UX MPEBPALICHUM;

MCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY [IJISi COCTaBi€HHUS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUI;

ONPENENIATh BAJEHTHOCTh M CTENEHb OKUCJIEHUA XHMHYECKHX DJIEMEHTOB
B COCIMHEHMAX PA3JIUYHOTO COCTaBa, NMPHUHAMJICKHOCTh BELIECTB K ONPEACICHHOMY
KJIaCCY COCIMHEHUM 1Mo ¢opmysiaMm, BUJBI XUMUUECKON CBSI3U (KOBAJICHTHOM, MOHHOM,
METaJUIMYECKOK) B HEOPraHMYECKUX COEIMHEHHMAX, 3apsi] HOHA [0 XWUMHUYECKOU
dopMmyIie, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKUX COCIUHEHUH, THI
KPUCTAUTNYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIch [lepuoanyeckoro 3akona /.M. MeHeneeBa u 1eMOHCTPUPOBATH
€ro NOHMMaHHWE: OMMCHIBATh U XapaKTepu3oBaTh TabmuuHyro Gopmy lleprognyeckoit
CHUCTEMBl XMMHMYECKHX JJIEMEHTOB: pa3iIN4aTh NOHATUS «A-rpynna» u «b-rpynmay,
«Majple MEePUOJbDY U «OOJBIINE MEPUOJBDY; OOBSICHATH CBS3b MOJOXKEHHUS JIEMEHTa
B llepnomnueckoil cucreme € pacHpeAciiCeHHEM DJJIEKTPOHOB IO HHEPreTUYECKUM
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YPOBHSIM, TIOJYPOBHSIM UM OpOUTaIsiM aTOMOB IME€PBBIX YETHIPEX IMEPUOJIOB;
BBLACIIATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U X COEAMHEHUI
(KUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCHJIOB U
THIPOKCUIOB) B MpeEesiax MaJbIX MEPUOJIOB U TJABHBIX MOJArPYII C YYETOM CTPOCHUS
UX aTOMOB;

PaCKpBIBAaTh CMBICII TEOPUU DIIEKTPOIUTHUECKON JUCCOIMAIINY, 3aKoHa ['ecca u ero
CJIEICTBHUI, 3aKOHa JEHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEM HM3MEHEHUSI CKOPOCTH
XUMUYECKOM  PEaKUWW, HampaBiI€HUS CMELIEHUS  XUMHUYECKOIO  PaBHOBECHUS
B 3aBUCUMOCTH OT Pa3IMYHbIX (PAKTOPOB;

KJIACCU(PUIIMPOBATh  XUMHYECKHE  DJIEMEHTBI, HEOPraHHMYECKHE  BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIAy M COCTaBy YYACTBYIOIIMX B PEaKIMU BEIECTB,
no TemioBoMy 3¢(eKTy, MO arperaTHOMy COCTOSIHHIO PEareHTOB, 10 H3MEHEHUIO
CTENEHEH OKHUCJIEHUS XUMHYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YacCTHUIO
KaTajan3aTopa);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEILIECTB Pa3IMUHbIX
KJIACCOB HEOPIaHMYECKUX COCIWHEHUM, IOATBEpKAas 3TO OINHUCAHWE NPUMEpPaMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUA;

COCTABJISITh YPABHEHUS: DICKTPOIUTUYECKOM JUCCOLMALIMM KHUCJIOT, IIEJI0YEH H
COJICH; TOJIHBIE M COKpALIECHHBbIE YPABHEHUS pPEAKUMNA HOHHOrO OOMEHa; peaKIuil,
NOATBEPKIAIOIINX  CYIIECTBOBAHUE TI'€HETUYECKOW CBS3M MEXKJY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTH INPOLECCOB T'MAPOJIA3a COJIEH IOCPEACTBOM COCTaBIICHHUS
KPaTKMX HOHHBIX M MOJEKYJSIPHBIX YpPAaBHEHUH peaKiuil, CYHIHOCTb OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUIl MOCPEICTBOM COCTAaBJICHUS AJIEKTPOHHOIO OajlaHca 3TUX
peaKkuui;

MpeICKa3bIBATh XapaKTep CPeIbl B BOJHBIX pacTBOPaX COJIEH;

XapaKTepHu30BaTh (OMUCHIBaTh) (U3MUYECKUE U XUMHUYECKHE CBOMCTBAa MPOCTHIX
BEIECTB (KUCIOPOJI, 030H, rpaduT, anmas, KpeMHui, 60op, azot, hocdop, cepa, xiop,
HaTpuM, Kaiuii, MarHui, KajablUd, allOMUHUM, >KeJie30, Medb, IUHK, cepedpo) u
00pa30BaHHBIX UMH CJIOXHBIX BEIIECTB, B TOM YHUCIJIE UX BOJHBIX pACTBOPOB (aMMHAK,
XJIOPOBOAOPOA, cepoBogopoa, okcuasl yriepoaa (II, IV), kpemuus (IV), azora
(I, 11, III, IV, V) u docdopa (III, V), cepsr (IV, VI), cepuucras, cepHas, azoTHasi,
docdopHasi, yroiabHas, KpeMHUEBAsE KUCIOTHI, OKCUABI U TUAPOKCUABI MeTaioB [A—
[TA-rpynmn, antomunus, meau (1), nunka, sxenesa (I u 11I));

HOSICHAITh COCTaB, OTAENbHBIE CLIOCOOBI MOJYUYEHUSI U CBOMCTBA CIIOKHBIX BEIIECTB
(xucnopoacoaepxKaliue KUCIOThl XJI0pa, a30TUCTas, OOpHAsi, YKCYCHas KUCIOTHI M UX
couiy, ranorenuasl kpemuus (IV) u ¢pocdopa (III u V), okecun u ruapokcun xpoma (11I),
NepMaHTaHaT KaJus;

OMKCHIBATH POJIb BAKHEHIIMX M3y4aeMbIX BEIIECTB B MPUPOIHBIX MpolEccax,
BJIMSIHUE Ha JKUBbIE OPraHU3MBbl, MPUMEHEHHE B PA3JIWYHBIX OTPACiAX HKOHOMHUKH,
UCIIOJIb30BAHUE JJI CO3/IaHUS COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTUIA;
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IPOBOJUTh pEaKlUu, MOATBEPXKIAIOIINE KAaueCTBEHHBIM COCTAaB Pa3IMYHBIX
BEII[ECTB, PACIIO3HABATH OINBITHBIM MYTEM COJIEpKalllhuecs B BOJHBIX PACTBOpPaxX HOHBI:
XJIOpUA-, OpomMua-, uoaua-, cyiabdar-, docdar-, kapOboHaT-, CUIMKAT-, CYJIbOUT-,
CylbQua-, HUTPAT- U HUTPUT-UOHBI, TUAPOKCHU]I-MOHBI, KATHOHBI AMMOHMS, MarHus,
KaJIBITUS, aTFOMHUHUS, Kene3a (2+) u xkenesa (3+), menu (2+), ITUHKa;

OOBSACHATHL W TPOTHO3UPOBATH CBOWCTBA BAXKHEWINUX H3YyYaeMbIX BEILECTB
B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHHUSI, MIPUMEHEHHE BEIIECTB B 3aBUCUMOCTU OT UX
CBOMCTB, BO3MOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B Pa3IMUHbIX YCIOBHIX
HA OCHOBE PACCMOTPEHHBIX JIEMEHTOB XMMHUYECKOW KUHETUKU U TEPMOJIMHAMUKHU;

BBIYUCIIATH OTHOCUTEIHHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XUMHYECKOTO 3JIeMEHTa 1Mo (opMysie COCIMHEHHUS, MACCOBYIO JIOIIO BEIECTBA
B PAacTBOpPE, MOJIBHYIO JOJI0 XHUMHYECKOTO JJIEMEHTa B COEAUHEHHH, MOJSIPHYIO
KOHIIEHTpAIIMIO BEIIECTBA B PACTBOPE, HAXOAUTh MpOCTEHInyro (opmylly BellecTBa
[0 MACCOBBIM WJIM MOJIBHBIM JOJISIM 3JIEMEHTOB, IPOBOJHUTH PACUETHI M0 YPAaBHEHUSIM
XUMHUYECKHX PEAKIHM C YYETOM HEAOCTAaTKA OJJTHOTO U3 PEAreHTOB, MPAKTUYECKOTO BBIXO/1A
MPOYKTa, 3HAYEHUS TETJIOBOro 3P deKTa peakiiuu, ONpeaessiTh COCTaB CMECEH;

coOmo/iaTh TpaBuia Oe3omacHOi paboThl B JabOpaTOpUU TPHU HCIOJIB30BAHUU
XUMHUYECKON MocyAbl U 000pYyJOBaHUs, a TaKXKe MpaBHiia OOpalieHusi ¢ BEHIECTBAMU
B COOTBETCTBUU C MHCTPYKIMSIMHU BBITIOJHEHHUS TA0OPATOPHBIX OMBITOB U MPAKTUYECKUX
paboT 1O MOTYYEHUIO0 U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa M YTIJIEKUCIIOTO
raza) M pEHICHUIO0 HKCIIEPUMEHTAJIbHBIX 3aJlad MO0 TeMaM Kypca, MpeACTaBIsaTh
pe3yabTaThl dKCIEpUMEHTa B (hOpMe BBIBOJOB, J0KAa3aTeIbCTB, rpaduKoOB, TaOIUI U
BBISIBJISITH AMIIUPUYECKUE 3aKOHOMEPHOCTH;

PUMEHSTh OCHOBHBIE ONEPAI[UU MBICIUTEIIBHON AEATENbHOCTH (aHAIU3 U CUHTE3,
cpaBHEHHE, O0O0O0OIIeHHE, CHUCTEMaTU3allUi0, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€i) TPU U3yUYEHUU CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUH, BIaJAETh €CTECTBEHHO-
HAyYHBIMH METOJAMHM TO3HaHUs (HAOMIONEHHE, W3MEPEHHE, MOJCIUPOBaHUE,
HKCIIEPUMEHT (peasbHbIN U MBICJICHHBIN );

IPUMEHSTh TpaBWiia OE30MacHOTO OOpallleHHus C BEIIECTBAMHU, HCIOJIb3YEeMbIMU
B TOBCEIHEBHOM >KM3HHU, TMpaBUjia TOBEJCHUS B IEIAX COEpeKEHUs 370pOBbSA
1 OKPY KarOIICH MPUPOTHON CpeIbl, TOHUMATD Bpel (ONTAaCHOCTD) BO3ICHCTBUS Ha )KHBBIC
OpraHU3Mbl OMPEIEICHHBIX BEIIECTB, MOSCHATh HA MPUMEpaxX CIOCOObl YMEHBIIECHUS
U TPETOTBPAIICHUS WX BPETHOTO BO3ACHCTBUS, 3HAYCHHUE KUPOB, OCIKOB, YIJIEBOJOB
JUJIs OpraHu3Ma YeJI0BEKa;

WCIIOJIh30BaTh TOJIyYCHHBIC TIpEeACTaBieHuss O cdepax mnpodecCuoHaAIbHON
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJOTHSIMHU, KaK OCHOBY
JUIst Ipo(pecCHOHATLHON OPUEHTALIMH | JUII OCO3HAHHOTO BRIOOpA XMMUHU KaK MPO(UIHHOTO
peaIMeTa MPU MPOJOJDKEHNN 00yUYeHHS Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOM MPOEKTHO-HCCIIEIOBATENBCKON  JIESITEIIbHOCTH
XUMUYECKOM W  XUMHUKO-IKOJOTHYECKON  HAIMpaBICHHOCTH, TMPUOOPECTH  OMBIT
MPOBENCHUsI YUYEOHBIX HCCIEOBAHUN B YCJIOBHUSX OOpa30BaTEIbHBIX OpTraHM3aIui, a
TaK)Ke OpraHu3aIii (IEHTPOB) MOMOJHUTEILHOTO 00pa30BaHUS JETEH.
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TEMATHYECKOE INTAHUPOBAHUE

®denepanbHas paboudast mporpamma | Xumus. 8—9 kitaccsl (yriyO0aéHHBINA YPOBEHbB)

8 KJIACC
Ne | HammenoBanue pasnenoB u | KonmuecTBo OCHOBHBIE BHIBI JCSITEITHHOCTH
) Copepxanrie 00ydeHHS
/| TeM y4eOHOTO MpeaMeTa JacoB 00yJaromuxcs

Paznean 1. IlepBoHavajibHbIe XUMHUYECKHAE TOHATHS

1.1

Xumus — BakHasA 00J1aCTh
€CTECTBO3HAHHUA U
MIPAKTHYECKON
JIEITEILbHOCTH YEJIOBEKA

6/10

XuMus — BaykHasi 00J1acTh
€CTECTBO3HAHUS U MPAKTUYECKOU
NeATENBHOCTH YenoBeka. [Ipenmer
XUMUU. Pollb XUMUU B )KU3HU
yenoBeka. KpaTkue cBenenus

00 MCTOpUH BOSHUKHOBEHUS U
Pa3BUTHS XUMHH. XUMHUS B CUCTEME
HaykK. Tena u Bemecta. Pu3ndeckue
W XUMHYECKHE CBOMCTBA BEIIECTB.
ArperaTHble COCTOSIHUS BEILIECTB.
[IoHATHE O TEOPETUYECKUX U
AMITUPUYECKUX METO/IaX MO3HAHUS

B €CTECTBEHHBIX HayKax.
[IpencraBnenust 0 HAyYHOM MMO3HAHUU
Ha HYMIIUPUYECKOM YPOBHE:
HaO0JII0JICHHE, H3MEPCHHE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE,
BbuKciieHue. [IpeacraBnenus

O HayYHOM IMO3HAHUH

PackpbIBaTh CMBICIT N3Y4aEeMbIX
MTOHATUM.

PackpsiBaTh posib XUMHUU B IPUPOJIE U
JKW3HU YeNIOBEKa, €€ CBA3b C JPYTUMHU
HayKaMH.

XapaxkTepu3oBaTh HAyYHbIE METOIbI
W3YUYCHHUS TPUPOJIBI.

PaznuyaTh uncThIC BEIIECTBA U CMECH;
TOMOTEHHBIC U T€TEPOTCHHBIE CMECH.
HaOmrogaTth 1 onuceIBaTh 0OBEKTHI
MIpU IPOBEJCHUU JEMOHCTPALIUNA U
Ja00PATOPHBIX OMBITOB MO U3YUYEHUIO
(hU3UYECKUX CBOMCTB BEIIECTB,
Croco0OB pa3zeieHus: cMeceit
BEILIECTB.

[IpoBOANTE XUMUYECKU IKCTIEPUMEHT
NP pa3ieJieHnu cMecel (Ha mpumepe
OYMCTKH MMOBAPEHHOU COJIN) B XOJI€
MpaKTUYeCKOr paboThl No 2.

1'3/4 y4eOHBIX Yaca B HEJETIO.
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®denepanbHas paboudast mporpamma | Xumus. 8—9 kitaccsl (yriyO0aéHHBINA YPOBEHbB)

Ha TEOPETUUYECKOM YPOBHE: HAYUHbIC
(bakTsl, MpobsiemMa, TUIoTe3a, TEOPHs,
3aKOH.

S3b1k xumuu. UcTtouHnku
XUMHUYECKON HHGOPMAIIUH.

[Tonsatue o MeTo1ax padoThI

C XUMHUYECKUMH BEILIECTBAMU.
O6opynoBaHK€ MIKOJIBHOM
XUMHUYECKOM J1ab0opaToOpuH.

[IpaBumna 6e3omacHOro oOparieHus

C BEIIECTBAMU U J1a0OPaTOPHBIM
000pyIOBaHUEM.

YucTeie BEMIECTBA U CMECH.
[IpupoaHbie cMecH: BO3yX,
MPUPOJIHBIN Ta3, HEPTh, IPUPOTHBIC
BO/IbI, TOPHBIE MOPOAbl U MUHEPAJIBI.
[ToHsiTE O TOMOTEHHBIX

Y reTeporeHHbIX cMecsix. CriocoObl
pazaeneHus cMeceil. OuncTka
BEIIIECTB.

IKcnepumenmanivHoe uzyueHue
eeuecme u A6JneHuu
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUYECKOU MOCYAOH,
C TIpaBUJIaMU pabOTHI B TAOOPATOPUU U
npuemMamMu oOpanieHus

Cc 1a00paTOPHBIM 000PYIOBAHUEM.

CrnemoBath mpaBUiiaM MOJIb30BAHUS
XAMUYECKOU TTOCYI0U U
71a00paTOPHBIM 000PYI0BaHUEM,

a Tak>Ke MpaBuiiaM OOpalleHus

C XMMUYECKUMU BEIIECTBAMHU

B COOTBETCTBUU C UHCTPYKIIHEM
IIPH BBINIOJIHEHUHU PAKTHYECKOM
paboTer Ne 1.

BricTpanBaTh pa3BEépHyThIE
MMCbMEHHBIE U YCTHBIE OTBETHI

C omopoi Ha MH(POpPMAITUIO

U3 y4yeOHHKA U IpyTrue UCTOYHUKHU
uH(pOpMauu, rpaMOTHO
WCIIOJIb30BaTh N3y4YECHHBIN
MTOHATUMHBIN aIlapatr Kypca XuMun
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dusnyeckrue cBOMCTBa 00pas3IoB
HEOPTraHWYECKUX BEIIECTB — METAJJIOB
Y HEMETAJJIOB.

CriocoOrbI pasaeneHus cMecen
(bunpTpOBaHUE, BRIMTAPUBAHUE,
TUCTWUISIIHS, XpoMaTorpadus).
Jlabopamopnvie onvimeoi:

W3ydenne u onucanue pu3nvaecKux
CBOMCTB 00pa31[0B HEOPraHUYECKUX
BEIIIECTB.

Nzydenne cnocoO0B pa3aeneHus
cMmecel (C MOMOIIbI0 MarHUTa).
Ilpakmuueckue pabomol:

Ne 1. TIpaBuiia paGoTsl B 1abopaTopun
U IprEMBI 00paleHUs

Cc 1a00paTOPHBIM 000PYIOBAaHUEM.

Ne 2. Paznenenue cmeceli (Ha mpumepe
OUYHCTKH TTOBAPEHHOM COJIN)

1.2

BemecTBa n xumMmmnueckue
peakuuu

19/28

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
a1eMeHTOB. [IpocThie U ClI0KHbIE
BelllecTBa. MeTallIbl 1 HEMETAILIBI.
BeuectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOI'O CTPOEHUS.
Xumnueckas hopmyna. BareHTHOCTH
aTOMOB XMMHUYECKUX JIEMEHTOB.
3aKOH TOCTOSTHCTBA COCTaBa BEILIECTB.

PackpeIBaTh CMBICIT H3y4aeMbIX
MTOHSATHN U 3aKOHOB U IPUMEHSATH 3TH
IIOHATHS TIPU ONIMCAaHUU CBOWCTB
BEIIECTB U UX IIPEBPAILLICHUMN.
Paznuuatek puznueckre u XuMUYecKue
SBJICHUSI, OOBSICHATH UX CYLIHOCTb

C TOYKH 3pEHHUsI AaTOMHO-
MOJIEKYJISIPHON TEOPUHU.

OnpenensaTe NpU3HAKU XUMHUYECKUX
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OrnpeneneHue BaJI€HTHOCTH
AJIEMEHTOB 10 (popMyJiaM OMHAPHBIX
COCIMHECHU M COCTABJICHHE (OPMYJT
OMHAPHBIX COSTUHECHUM

10 BAJICHTHOCTH DJIEMEHTOB.
OTHOcHTEeNnbpHAs aTOMHAas Macca.
OTHOCHUTENbHAS] MOJIEKYJIIpHAs Macca.
MaccoBas 10151 XUMHYECKOTO
sJIeMeHTa B coequHeHun. Haxoxnenue
npocreimei (GopMysibl BelecTBa

10 MaCCOBBIM JIOJISIM 3JICMEHTOB.
KomuuectBo BeniecTBa. Moiib.
MousipHas Mmacca. B3anMocBs3b
KOJIWYECTBA, MACCHI M YUCJia
CTPYKTYPHBIX €IUHUI] BEIICCTBA.
Pacdersl 1o hopmMyTaMm XUMUYIECKHUX
coeaquHeHui. MoJigpHasi Macca CMeCH
BelecTB. MoJIbHAS T0JISI XMMHUYECKOTO
sJIeMeHTa B coenHeHnH. HaxoxneHue
npocreiei (opMyJibl BelecTBa

10 MOJIBHBIM JIOJISIM DJIEMEHTOB.
du3nyeckre U XUMHYECKHE SBJICHHUS.
XuMHUYECKas peaKkius U €€ MPU3HAKHU.
VYcnoBust NpOTeKaHUS XUMUYECKUX
peaKnnii. 3aKOH COXPaHEHUS MacCChl
BEILECTB. ATOMHO-MOJIEKYJISIPHAS
teopus. JKu3Hb U JIESITEIbHOCTh

pEaKInii, yCIOBUS UX TPOTEKAHUSI.
KnaccuduimpoBatbh XuMuyeckue
peakiuu (1o YUCIy U COCTaBy
pearupyronmx 1 o0pa3yrommxcs
BEIIIECTB).

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY, HOMEHKJIATypY.
CocTaBnsaTh PopMyIIbl OUHAPHBIX
BEILIECTB 10 BaJCHTHOCTH U
OTIpeENATh BaJCHTHOCTD

1o (popmyIiaM BEIIECTB.
PaccraBiars ko3 pULIMEHTHI B cXxemax
XUMHYECKUX PEaKIUH.

Hab6nronaTh 1 onuckiBaTh 00bEKTHI
TIPY TIPOBEACHUM JEMOHCTPAINHA U
71a00paTOPHBIX OTBITOB.
[IpoBOIUTH BHIUUCIICHHUS

1o (hopMyJiaM | 10 ypaBHEHUSIM
XUMHYECKOUN pEeaKInu.

[IpuMeHSTh €CTEeCTBEHHO-HAYIHBIC
METO/IbI TO3HAHUS (B TOM YHCJIE
HaOJII0/ICHNE, MOJICJIUPOBAHME,
AKCIIEPUMEHT U OCHOBHBIE ONIepaIiuu
MBICIUTEIILHOMN JIESITEIbHOCTH
(cpaBHEHME, KIacCH(PHUKAITI)
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M.B. JIoMmoHOCOBa. XMMHUYECKHE
ypaBHEHUS. TUIIBI XUMUYECKUX
peakiuii (CoeIMHEHHUS, Pa3TI0KEHUS,
3ameleHus, ooMeHa). Pacuersl

M0 XUMUYECKUM YPaBHEHUSIM.
IKcnepumenmanivHoe uzyuenue
eeuiecme u A671eHUIL
Jlemoncmpayuu:

dusnyeckue CBOMCTBa 00pa3IloB
HEOPraHUYECKHUX BEIIECTB — METAJJIOB
1 HEMETAJIJIOB.

OO6pas31pl BEMIECTB KOJIMYECTBOM

1 MoJb.

dusnyeckre ssBIeHUs (IIaBJICHHUE
BOCKa, TasiHUE JIbJIa, paCTUPaHUE
caxapa B CTYNKe, KUIICHUE U
KOHJICHCAITUS BOJIBI).

XUMHUUYECKUE SIBJICHUSA (TOPEHUE
CBEUH, MPOKAIMBAHUE METHON
MIPOBOJIOKH, B3aUMO/ICHCTBUE COIBI
WJIA MeJla C COJITHOM KUCIIOTOM ).
HaOmronenue npu3HakoB MPOTEKAHUS
XHMHUYECKUX peakiuii (pa3nokeHue
caxapa, B3auMO/ICHCTBUE CEpHOU
KHUCJIOTHI C XJIOPUAOM Oapusl,
MOJIYYEHHUE U PA3JIOKEHUE THIPOKCHIA
meau (II) mpu HarpeBanum,
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B3aMMO/JICHCTBHE XKeJe3a C paCTBOPOM
cosm meau (1I).

OnBITHI, WUTFOCTPUPYIOLTUE 3aAKOH
COXpaHEHHS MaCCHI.

JlabopamopHvie onvimol

Omnucanve GU3NIECKUX CBOMCTB
00pa310B HEOPTraHUYECKUX BEIIECTB —
METAJJIOB U HEMETAJLIOB.
Habmronenue puznueckux (TiaBiaeHue
BOCKa, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE
METHOM MPOBOJIOKH ) SIBJICHUM.
Habnronenue u onucanue Npu3HaKoB
MPOTEKAHUS XUMUYECKUX PEaKIuii
Pa3HBIX TUIIOB.

Buiuucnenus:

OTHOCUTEJIbHON MOJIEKYJISIPHOM MacChl
BEIIECTB, MOJISIPHOM MAaCChl, MAaCChI
BEILIECTB U KOJMYECTBA BEIIECTBA;
MAaCCOBOH JIOJIM XUMHUYECKOTO
arieMeHTa 1o (GopMyJie COeIMHEHNUS;
npocreiiei (opMyIIbl BelecTBa

10 MAaCCOBBIM WJIA MOJIbHBIM JIOJISIM
AJIEMEHTOB;

110 YPaBHEHUSIM XUMUYECKOW PEaKIINU:
KOJINYECTBA BEUIECTBA, MACCHI

10 U3BECTHOMY KOJINUECTBY BEIIECTBA,
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MacCCC pCarcHTOB UJIN IIPOAYKTOB
PCaAKIIU

Hro

o 10 pazaeny

25/38

Paznen 2. BaxkHeilline npeacTaBuTe/ M HEOPraHNYeCKUX BeleCTB

2.1

Boznyx.
[TonsiTue o razax.
Kucnopoa. Oxcuapl

14/19

IIpencraBinenus o razax. Bozgyx —
cmech ra3zoB. CocTaB Bo3ayXa.
3akoH ABoraapo. MosspHbIil 00BEM
ra3oB. OTHOCUTENbHAS TNIOTHOCTh
razoB. OnpeneneHne OTHOCUTENbHON
MOJIEKYJISIPHOM MacChl Ta3000pa3HOTO
BEIIIECTBA IO U3BECTHOU
OTHOCHUTEJIbHOM MIOTHOCTH.
OOBEMHBIC OTHOIICHUS Fa30B

MIPU XUMUYECKUX PEaAKIHUAX.
Kucnopon — aneMeHT u npocroe
BellecTBO. Haxoxienne kucnopoaa
B MIpUPOJIE, PUBHUECKUE U
XUMHUUYECKHE CBOMCTBA (peakinu
ropenus U okucinenus). [Iponeccebr
OKHCJICHUSI B ’KUBOU MIPUPOJIE.
Oxcunapl.

[Tpumenenue kucnopoa.

CriocoObI MoTy4YeHus: KUCI0Poa

B JIa0OPATOPUU U TPOMBIIIICHHOCTH.
[TonsiTHE O KaTaIM3aToOpE.
KpyroBoport kucinoposa B mpupoze.
O30H — ajuIoTpOITHAsS MOAU(DHUKAITIS

PackppIBaTh CMBICIT U3y4aeMbIX
MOHATUN U NPUMEHSTh 3TU MOHATUS
IIPY OIIMCAHUU CBOMCTB BEILIECTB U UX
IIPEBPALCHUM.

XapakTepu3oBaTh (OMUCHIBAThH) COCTaB
BO3/lyXa, (PU3NYECKUE U XUMUYECKUE
CBOMCTBA KHCIIOPO/1a, CIOCOOBI €T0
MOJIyYeHUs], IPUMEHEHUE U 3HAaUCHHE
B IIPUPO/JIE U )KU3HU YEJIOBEKA.
CpaBHHBaTh peakLIMA TOPEHUS U
MEJIJIEHHOTO OKHUCIICHHUS.

CoOupatb npubop ISl MOTYUCHUS
KHCJIOPOAA.

Pacno3HaBaTh ONBITHBIM Iy TEM
KHCIIOPO/I.

Hcnonb30BaTh XUMUYECKYHO
CUMBOJIMKY IS COCTaBJICHUS (YOPMYIT
BEILECTB, MOJICKYJIIPHBIX YpaBHEHUIN
XUMHUYECKUX PEAKINI C ydacTHEM
KHCJIOpO/Ia.

OOBICHATH CYLTHOCTh HKOJIOTMUECKUX
npo6JieM, CBSA3aHHBIX C 3arpsI3HEHUEM
BO3/yXa.
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Kkucaopoa. O30HOBBIN CIOM, €ro
3HAYEHHUE JJ151 )KUBBIX OPTaHU3MOB.
Pa3py1ieHne 030HOBOTO CIIOSI.
TennoBoit 3¢ pexT xumudeckon
pEaKIu, TEPMOXUMHUYECKHUE
YpaBHEHMUS, K30- U SHJAOTEPMHUUECKHUE
pEeaKIuu.

Tormmgo. Mcnionp30Banue yriis u
METaHa B KAYeCTBE TOILJINBA.
3arpsizHeHue Bo3ayxa. IloHstue

O MapHUKOBOM d(pdekTe.
IKcnepumenmanvbHoe uzyueHue
eeuiecme u A6AEeHUIL
Jlemoncmpayuu:

KonnuecTtBeHHOE onpeienienne
coAep KaHUs KUCJIOPOJia B BO3IyXeE.
[Tonyuenue, cobupaHue u U3y4eHue
CBOICTB KHCIIOpO/A.

Habmonenne B3anMoieiicTBUS
BEIIECTB C KUCJIOPOJOM U YCIOBUH
BO3HHUKHOBEHUS U TIPEKpaIICHUS
TOpEHUSI.

JlabopamopHhuwiii onvim
O3znakomiieHHe ¢ 00pa3iiaMu OKCUIIOB
U ONMCAHMUE UX CBOMCTB.
Ipaxmuuecxas paboma

Ne 3. TTonyuenue u coOupanue

CnenoBaTh npaBuiiaM 0€30M1acHON
paboTHI B 1TaOOpaTOpUHU MpHU
UCITI0JIb30BAHUU XUMHUYECKOU MOCY bl
1 000pyI0BaHUs, a TAKKE MPABUIIAM
oOparieHus ¢ TOPIOYUMH BEIIECTBAMH.
[11annpoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IIPOBOAUTH
HaOJIOICHUS, IeTIaTh BHIBOIBI

0 pe3yJibTaTaM dKCIIEpUMEHTa

P TPOBEICHUU JTAOOPATOPHBIX
OMBITOB ¥ MPAKTUYECKOU paOOTHI.
BbIYucisITh KOIMYECTBO BEIIECTBA,
00BEM Taza o Gpopmyiam.
[IpoBoIUTE pacy€ThI MO YpaBHEHUSIM
XUMHUYECKUX PEAKIINii: KOJIMYeCTBa,
00BEMa, Macchl BEIIECTBA

10 U3BECTHOMY KOJIMUECTBY BEILECTBA,
00BbEMY, Macce peareHToB WIH
IPOAYKTOB PEAKIUH.

VYyacTBOBaTh B COBMECTHOM paboTe

B T1ape WJIH TPYIIIe.

BricTtpauBaTh pa3BEpHyTHIC
MMMCHMEHHBIC U YCTHBIE OTBETHI

C oriopoi Ha nH(pOpMaITUIO

13 y4eOHUKA U JPYTHUX UCTOUYHUKOB,

B TOM uucie MHrepHera
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KHCJIOPOJa, U3yYEHHUE €T0 CBOMCTB.
Buviuucnenusa:

00BbEMa, KOJIMYeCTBa BEIIECTBA rasa

II0 U3BECTHOMY €T0 KOJIMYECTBY
BELIECTBA, 00BEMY;

OTHOCUTEJIBHOU INIOTHOCTH I'a30B;
OTHOCHUTENBHON MOJIEKYISIPHON MacChl
ra3a 1o U3B€CTHOM OTHOCUTEIbHOU
IUIOTHOCTH;

00BEMOB ra3oB 110 YPaBHEHUIO
XUMHUYECKOMN peaKI;

110 YPaBHEHUSAM XUMHUYECKOU PEAKIINHU:
KOJIMYECTBA BELIECTBA, 00bEMA, MaCChI
110 U3BECTHOMY KOJIMUECTBY BEILIECTBA,
00BEMY, Macce peareHTOB Win
IPOJYKTOB PEAKIINH

2.2

Bonopo.
IHoustue
0 KHCJIOTaX U COJISIX

6/8

Bopopon — anemeHT u mpocTtoe
BenecTBo. HaxoxaeHnue Bojiopoaa

B MIPUPOJIE, PUBHUECKHE U
XUMHUUYECKHUE CBOMCTBA, MPUMEHEHHE,
CHOCOOBI MOTYYECHHUS.

[ToHsiTHE O KUCTIOTAX U COJISIX.
Hcnonb3oBaHue BOJAOPOIa B KAYECTBE
TOILIMBA.

IKcnepumenmanivbHoe uzyueHue
eeuecme u A6neHul
Jlemoncmpayuu:

PackpeIBaTh CMBICT H3y4aeMbIX
HNOHSTUNA U IPUMEHSATh 3TU MOHITHS
MIPY OTIMCAHWHU CBOWCTB BEIIECTB U UX
IIPEBPALCHUM.

XapakTepu3oBaTh (OMUCHIBATH)
buznyecKrue 1 XUMHUIECKUE CBOWCTBA
BOJIOPOJIa, CIIOCOOBI €ro MOJyueHus,
NPUMEHEHHE, COCTAaB KUCIIOT U COJICH.
Cobupatb npubop AJis MOTyYEHUS
BOJIOpOJIA.

[Tonydars, cobupaTh BOJIOPOI,
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[Tonyuyenue, cobupanue u
pacrio3HaBaHKUE BOJIOPOIA.
B3aunmoeiicTBre BOOpOAa C OKCHIOM
menu (II).

JlabopamopHhuwiii onvim
B3aumonelicTBrue KMCIOT

C MeTaJllaMH.

IIpakmuueckas paboma

Ne 4. Tlonyuyenue u cobupanue
BOJIOPO/Ia, U3yUYECHHE Er0 CBOMCTB.
Buviuucnenus:

00BEMa, KOJIMYECTBA BEIlleCTBA r'a3a

10 U3BECTHOMY €0 KOJINYECTBY
BEII[ECTBA UJTH 00BEMY;

00BEMOB ra30B 110 YPaBHEHUIO
XAMHUYECKOMN peaKIuu;

10 YPaBHEHUSIM XUMUYECKOW pEaKIINU:
KOJIMYECTBA BENIECTBA, 00bEMa, MacChI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BbEMY, Macce peareHTOB WIH
MPOJYKTOB PEAKIIUH

MPOBEPATH HAa YUCTOTY U JJOKA3bIBATh
ero HaJINJHe.

Hcnonp30BaTh XUMUYECKYIO
CHUMBOJIUKY JUISI COCTaBJICHHSI (DOPMYIT
BEIIECTB, MOJICKYJISIPHBIX YPaBHCHUN
XUMHUYECKUX PEAKIUN C y4aCTHEM
BOJIOpOJIA.

CnenoBath npaBuaaM 0€30MacHOM
paboThI B J1aOOPATOPUH TIPU
UCIOJIb30BaHUU XUMUYECKOU MOCY/IbI
1 000pyI0BaHUs, a TAKKE MPaBUIIAM

06pameHH;1 C IT'OPXOYHMHU BCIIICCTBAMMU.

[InaHupoBaTh U OCYIIECTBIATH
Ha MPAKTUKE XUMHYECKHUE
AKCTIIEPUMEHTHI, IPOBOIUTH
HaOJIOICHUS, IeTIaTh BHIBOIBI

0 pe3yJibTaTaM SKCIEPUMEHTA
MIPU MPOBEICHUH JTaOOPATOPHBIX
OTIBITOB U TTPAKTUYECKOM paOOTHI.
[IpoBOANTE BBIUKUCIICHUS

1o ¢popMysiaM U ypaBHEHUAM
XUMHYECKUX PEAKIUH.
VYyacTBOBaTh B COBMECTHOM padoTe
B [Mape WUJIU TPYIIIE.
BricTpauBaTh pa3BEpHyTHIE
MACbMEHHBIE U YCTHBIE OTBETHI

C oropoy Ha uHMOPMAITHIO

37



®denepanbHas paboudast mporpamma | Xumus. 8—9 kitaccsl (yriyO0aéHHBINA YPOBEHbB)

n3 y‘I€6HI/IKa H IpYIrux HCTOYHHUKOB,
B TOM 4HUCJIC HHTCpHCTa

23

Bopa. PactBopsl.
[Tousatre 00 OCHOBaHUIX

12/18

Bona. ®usnueckue cBOCTBA BOJBI.
Bona kak pactBoputenb. PacTBOpHI.
HacpImennble 1 HEHACHIIIIEHHBIC
pacTBOpBI. PaCTBOPUMOCTH BELIECTB
B BoJie. DaKTOpHI, BIUSIONIUE

Ha paCTBOPUMOCTH TBEP/BIX U
razo00pa3HbIx BeniecTB. CriocoObl
BBIPAKCHUS KOHILIEHTPAIUU
pPacTBOPOB: MAacCOBAs JOJISI
PacCTBOPEHHOIO BENIECTBA, MOJIIPHAS
KOHIIeHTpaius. Pojib pacTBOpOB

B IIPUPO/IC U B ’KU3HU YETIOBEKA.
XHUMHUYECKHE CBONCTBA BOJIbI.
IToustue 06 ocHoBanusax. Ilonsarue
00 nnaukaropax. KpyroBopot Bojibt
B IpUpoO/i€. 3arpsi3HEHUE MPUPOTHBIX
BOJI. OXpaHa U OYMCTKA IPUPOJIHBIX
BOJI.

JKcnepumenmavHoe uzyueHue
eeuiecme u A6JAeHUU
Jlemoncmpayuu:

PacTBopeHue BEneCTB ¢ pa3InuHON
PacTBOPUMOCTHIO.

B3auMopaeiicTBue BOABI ¢ MEeTaJNIaMU

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUN U IPUMEHSTD 3TU MOHATHS
IIPY ONKCAHUU CBOMCTB BEILIECTB U UX
MPEBPAIICHUM.

XapakTepusoBaTh (PU3UYECKUE U
XUMHYECKUE CBOMCTBA BOBI, €€ POJIb
KaK pacTBOPUTENS B PUPOJAHBIX
IIpOLIECCaX.

OrnpenensiTe paCTBOPUMOCTb BEILIECTB,
MOJIb3YSICh TaOJIUIIEH PACTBOPUMOCTH.
CocTaBisaTh ypaBHEHUS] XUMUYECKUX
pEaKIui C y4aCTHEM BOJIBI.
CocTaBnsaTh GOpMyIIbl OCHOBaHUH,
JlaBaTh UM Ha3BaHMS; COCTABIIATh
YPaBHEHUS] XUMUYECKUX PEaKUi

C y4aCTHE€M OCHOBAHUH.

OOBICHATH CYIIHOCTD KOJIOTUYECKHUX
npo0JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
MIPUPOJIHBIX BOJ, CIOCOOBI OUUCTKHU
BOJIbI OT NIPUMECEH, MEPHI 110 OXPAHE
BOJI OT 3arpsi3HEHUSI.

AHanmM3upoBaTh HHPOPMAIIUIO

O BJIIMSTHUU MPOMBITIUICHHOCTH
CEJIBCKOT0 X034 CTBa, TPAHCIIOPTA
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(HaTpUEM U KaJbIIUEM), C OKCHIAMHU
METaJIOB.

HccnenoBanne pacTBOPOB KUCIIOT U
HIEJI0YEH C MOMOIIBIO UHAUKATOPOB.
Buzaeo maTepuansl: 31€KTPOIU3 BOJBL;
CUHTE3 BOJIBL.

JlabopamopHvie onvimol
Hccnenosanne ocoOEHHOCTEN
PacTBOPEHUS BELIECTB C PA3JIMYHON
pPacTBOPUMOCTBHIO.

[IpuroroBiieHuE paCTBOPOB

C OIPENECIEHHON MOJISIPHOM
KOHIICHTPAIMEH paCTBOPEHHOTO
BEILIECTBA.

Ilpaxmuuecxas paboma

Ne 5. IIpurorosiieHre pacTBOPOB

C ONpeAETEHHON MacCOBOU JOJIEH
PacTBOPEHHOI'O BEIECTBA.
[TIpurorosiieHE pacTBOPOB

C ONpeneNEHHON MOISIPHOM
KOHLIEHTPALIMEW PACTBOPEHHOTO
BEILIECTBA.

Bviuucnenusa:

C UCTOJIb30BAHUEM MOHSITUS
«MaccoBas 10JIs BEIIECTBA

B pacTBOPER;

Y Ip. Ha COCTOSTHHE OKPY KAIOIIEH
Cpepbl.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKUE
AKCIEPUMEHTHI, IPOBOJIUTH
HaOJIIOACHUS, 1eTIaTh BHIBOIbI

0 pe3yJibTaTaM dKCIIEPUMEHTA
P ITPOBEICHUN JIAOOPATOPHBIX
OTIBITOB M MPAKTUYECKOU paOOTHI.
[1poBOAUTE BHIYUCIICHUS 110 TEME.
YyacTBOBaTh B COBMECTHOM paboTe
B [ap€ WJIU TPYIIIE.

BricTpanBaTh pa3BEpPHYTHIE
MUCHbMEHHBIE U YCTHBIE OTBETHI

C ornopoy Ha uHMOPMAITUIO

13 y4eOHMKA U IPyTUX UICTOUHUKOB,
B TOM uncie MHTepHera.
IIpoBOANUTE TPOEKTHO-
UCCJIEI0BATENbCKUE PAOOTHI

10 U3y4aeMOU TeMe
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C UCIIOJIb30BAHUEM TTOHSTHS
«MOJISIpHAsi KOHIEHTPAIUs
PacTBOPEHHOIO BEILIECTBAY;

C UCIIOJIb30BaHUEM IPaPUKOB
PacTBOPUMOCTH JJI pacUETOB
PacTBOPUMOCTH BEIIECTB

24

OCHOBHBIE KJIaCCHI
HEOPraHUYECKHUX
COCTUHEHUN

14/16

Kinaccudukanys HeopraHuuIecKux
COCIUHEHHUM.

Oxkcupsbl. Knaccudukaims okcumaoB:
coJyieoOpa3zytolire (OCHOBHBIE,
KHCJIOTHBIC, aM(pOTEPHBIC) U
HEeCcoJIe00pa3yolIue.
MexyHapoiHas HOMEHKIaTypa
OKCHUAOB. TpuBHaIbHBIE

Ha3BaHMS OKCHUJIOB.

DU3NYECKNE U XAPAKTEPHBIC
XMMHUYECKHUE CBOMCTBA OKCHJIOB
(B3auMoeicTBHE C BOJIOH,

C KMCJIOTaMHU U OCHOBAHUSIMH,

C IPYTUMH OKCHJIAMH).

Ilonydenue OKCHUIOB.

[TonsATHE O TMAPOKCUIAX —
OCHOBAHUSX M KHCIIOPOJICOAEPKAIINX
kucnotax. Kucnorel. Knaccuduxanus
KUCIIOT. MexyHapoaHas
HOMEHKJIaTypa U TPUBHAIbHBIC
Ha3BaHUS KUCJIOT.

CocTaBnsaTh (hOpMYJIbI OKCHIIOB,
KHCJIOT, OCHOBAHMI, COJICH M HAa3bIBaTh
UX TI0 MEXIYHAPOIHON
HOMEHKJIATypE.

XapakTepu3oBaTh OOIIME XUMUYECKUE
CBOMCTBA M3YUYEHHBIX KJIACCOB
HEOPTraHWYECKUX BEIECTB, 0COObIE
CBOMCTBA UX BAXHEUILINX
MPEACTABUTENEH, UX MOTYUYEHHUE U
IIPUMEHEHHE.

CocTaBnsTe MOJEKYJISIPHBIE
YPaBHEHUS PEaKLIMA,
WUTFOCTPUPYIOUIUX XUMUYECKHE
CBOMCTBA M CIIOCOOBI MOJTYYEHUS
BEIIECTB U3yUYEHHBIX KJIACCOB/TPYIIIL,
a TaK»Xe MOJITBEPKAAOIINX
TF€HETHUYECKYIO CBS3b MEXI1y HUMHU.
[Iporno3npoBath CBOKMCTBA BELIECCTB
HAa OCHOBE OOIINX XUMUYECKUX
CBOMCTB U3YUYEHHBIX KJIACCOB/TPYIII
BEILECTB, K KOTOPBIM OHH OTHOCSITCSI.
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PU3NYECKNE U XUMUYECKUE CBOMCTBA
KHUCIIOT (B3aUMOJICIICTBUE

C MEeTaJulaMH, C OKCHUJIaMH METaJIOB,
OCHOBAHHUSMHU U COJISIMM). Psin
aktuBHOCTH MeTaiioB H.H. bekerosa.
[Tonyuenne kuciaot. Kuciorsl

B IPUPOJIE, IPUMEHEHUE BaKHEHIITNX
KHCJIOT.

OcHoBanus. Knaccudukanus
OCHOBAHHUI: IIEJIOYU U
HEPaCTBOPHUMBbIC OCHOBAHHSI.
MexayHapo/iHasi HOMEHKIIATypa
OCHOBaHWU. TpHUBHaIbHbBIEC HA3BAHUSA
ocHoBaHui. Illenoun, ux cBorcTBa
(B3aMMOJICHCTBUE C KUCIOTHBIMHU
OKCHJIaMH, KHCJIOTaMH U COJISIMH )

U CIIOCOOBI MOTYUYEHUSI.
HepactBoprMbie OCHOBaHUS, HX
CBOMCTBa (B3aMMO/ICICTBHE

C KHUCJIOTaMH) M CTIOCOOBI MOJTyUYEHUSI.
AmdotepHocTs. [lonsTHE

00 amM(pOTEPHBIX THAPOKCUAAX

(Ha mpuMepe TUAPOKCUAOB LIMHKA U
AJTFIOMUHUS ): XUMUYECKHE CBOMCTBA
(B3aMMOJAEHCTBHE C KUCIOTAMU U
IeJI0YaMHM ) U MOJyYECHHUE.

Conu (cpenHue, KUCible, OCHOBHBIE,

HpOI/ISBOI[I/ITB BBIYHCIICHHUA

I10 YPAaBHCHUAM XUMHUYCCKUX peaKuHﬁ.

[1naHupoBaTh M OCYHIECTBIATh

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, POBOAUTH
HaOJIIOACHUS, 1€TIaTh BHIBOIbI

0 pe3yJibTaTaM dKCIEPUMEHTA
P TPOBEICHUHU JTAOOPATOPHBIX
OTIBITOB M MPAKTUYECKOU paOOTHI.
VYyacTBOBaTh B COBMECTHOU paboTe
B Tape WIK TPYIIIe.

BricTpanBaTh pa3BépHyTHIC
MMACHMCHHBIC U YCTHBIC OTBETHI

C omopoi Ha MHQOPMAITUIO

13 yueOHUKA U IPYTUX UCTOUYHUKOB,
B TOM uncie MaTepHeTa
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JBOWHBIC). MexTyHapoIHast
HOMEHKJIaTypa coJieii. TpuBHanbHbIE
Ha3BaHus coiiek. Puznyeckue u
XapaKTEepHbIE XUMHYECKHUE CBOMCTBA
Ha [IPUMEPE CPEIHUX COJIEH.
[Tosyuenue conen.

['eHeTnueckas CBA3b MEKIY KJaccamu
HEOPraHUYECKUX COCITMHEHUM.
IKcnepumenmanvHoe uzyuenue
eeuiecme u A61eHUll
Jlemoncmpayuu.

OO0pas1pl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnBITHI, WILTIOCTPUPYIOLINE
XUMHYECKUE CBOMCTBA KJIACCOB
HEOPraHUYECKHUX BEUIECTB.
KonnuecTBeHHOE N3yUeHNE pEeaKun
HEUTpAIIM3aLUU.

B3aumopaencTBre TMAPOKCHIA IUHKA
C pacTBOpaMM KUCIIOT U LIETOYEH.
JlabopamopHvie onvimul
Onpenenenue pacTBOPOB KUCIOT U
IEJI0YEH C TOMOIIBIO MHAUKATOPOB.
N3y4yeHne B3auMOIEUCTBUS KUCIOT
C METaJJIAMU, PEAKIUN
HEUTpAIIM3aLUU.

4



®denepanbHas paboudast mporpamma | Xumus. 8—9 kitaccsl (yriyO0aéHHBINA YPOBEHbB)

B3anmonenicTBre pacTBopa CEpHOU
KUCJIOTHI ¢ okcusioM Meau (II).
[Tonydenne HEPACTBOPUMBIX
OCHOBAHUU U U3YYEHUE UX CBOWCTB.
BrITecHEHME OJJTHOTO METAJIA APYTUM
U3 pacTBOpPA COJIH.

B3anmoeiicTBrE TUIpOKCHIAa IITHKA
C pacTBOpaMM KUCIIOT U LIETOYEH.
IIpakmuueckas paboma

Ne 6. Pemenue skcriepruMeHTanbHbIX
3a1a4 1o TeMe «OCHOBHBIE KIIACChI
HEOPTaHUYECKUX COCAUHEHUID.
Buviuucnenus:

110 YPaBHEHUAM XUMUYECKON
peaKIuu: KOJINUeCTBa BEIIECTBA,
00BbEMa, MaccChl 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB WUJIU MPOIYKTOB
peakiuy;

MaccChl MMPOAYKTA PEAKIIUU

10 U3BECTHOM Macce OJHOTO

13 UCXOJIHBIX BEIIECTB, B3STOIO

B BHJIE PACTBOpPA, COAECPKAIIETO
ONPEAECIEHHYIO MAaCCOBYIO JI0JIIO
PaCTBOPEHHOTO BELIECTBA

Hroro no pazgeny

46/61
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Paznen 3. Ilepuoanyeckuii 3akon u [llepuoanyeckasi cucrema xumudeckux iemMenToB /. U. MenaeseeBa.
Crpoenne aToMOB. XUMHYECKaA CBSA3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINHU

3.1 | Ilepnoauyeckuii 3aKOH U
[Tepnoanyeckas cucrema
XUMHAYECKHUX 3JIEMEHTOB
. . Menpeneena.
Crpoenune atoma

14/18

[TepBbie MOMIBITKY KiIaccupuKanum
XUMHUYECKUX 3emMeHTOB. [loHsTre

0 rpynnax (CeMemcTBax) CXOIHBIX
AJIIEMEHTOB: IIEJIOYHbIX U
IIEJI0YHO3EMEITbHBIX METaljiax,
rajioreHax, MHepTHBIX (0J1aropoIHBIX )
razax. JJE€MEHThI, KOTOpPbIE 00Pa3yIOT
aMmdoTepHbIE OKCUJIBI U TUAPOKCHUJIBI.
[Tepronnueckuit 3akoH. OTKpBITHE
[leproauyeckoro 3akoHa.
[lepuoauyeckas cucteMa XUMHUECKUX
anemenToB [[.1. MeHpaeneena.
Koportkonepuoanas u
JUTHHHOTIEPUOIHAS (hOPMBI TaOJIHIIBI
«ITeproguueckas cucrema
XUMHUYECKUX DJIEMEHTOB

.. Menneneesa». Ilepuobl u
rpynisl (A- u b-rpymer).

Ctpoenue atoMoB. CocTaB aTOMHBIX
saep. M3oronbl. PaqnoakTMBHOCTS.
DNEKTPOHBI. DIIEKTPOHHAS OPOUTAIIB.
DHepreTuyecKue ypoBHU U IOAYPOBHU
aToma: s-, p-, d-opOuranmu.
DnexTpoHHBIC KOHPUTYpAITUU U
AIIEKTPOHHO-Tpaduyeckue GopMyJibl

MoaenupoBaTh CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEN U
MOAYPOBHEU TP MOMOIIU PUCYHKOB,
AJIEKTPOHHBIX KOHPUTYpaIii 1
ANEKTPOHHO- Tpadudeckux Gopmyi.
OOBsICHATH 00LIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB XUMHYECKHUX
AJIEMEHTOB (M3MEHEHHE PAJInyCOB
aTOMOB, DJIEKTPOOTPULIATEIILHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUI

B IIpEJIEIax MaJbIX IIEPUOJIOB U
TJIABHBIX MOJTPYIII C YYETOM
CTPOEHHUS UX aTOMOB;
XapakTepu3oBaTh XUMUYECKUE
AJIEMEHTBHI EPBBIX TPEX MEPUOIOB,
KaJIMM, KaJIbIIMKU U UX COCIMHCHUS
T10 MOJIOKEHUIO B [lepuoanueckoi
cucrteme /.M. Menneneena.
IIporno3upoBarts CBOMCTBA
XUMUYECKUX 3JIEMEHTOB U UX
COE€IMHEHUN Ha OCHOBAHUU
3akoHOMepHocTel [lepuoanueckon
CUCTEMbI XUMUUYECKHUX IJIEMEHTOB.
Hcnonb3oBaTh HHPOpMAITMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTUU
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aToMOB. DUBNYECKUIN CMBICIT
MOPSJIKOBOIO HOMEpa, HOMepa
MIepUOJIa U TPYIIIIBI FJIEMEHTA.
CtpoeHue 3IEeKTPOHHBIX 000JI0UEK
aTOMOB NEPBBIX 20 XUMUYECKUX
aneMeHTOB [leprnoanyeckoi cucTemMbl
J.N. MenneneeBa: pacupeaencHue
AJIEKTPOHOB IO IHEPTETUUECKUM
YPOBHSIM, IMOTyPOBHSIM U OPOUTAISIM.
Ouznueckuii cMbich [lepuoauueckoro
3aKOHa.

3aKOHOMEPHOCTH U3MEHEHUS pajuyca
aTOMOB XMMHUYECKUX AJIEMEHTOB,
METAJUTMICCKUX U HEMETANTMYECKHUX
CBOMCTB 110 IpyIIIiaM U IepUojiam.
N3MeHeHne KUCIOTHO-OCHOBHBIX
CBOMCTB COCIMHEHUN XUMUYECKHUX
AJIEMEHTOB B MEPHUOJIax U TPYyIINaX.
XapakTepucTuKa XMMUYECKOTO
AJIEMEHTA T10 €ro MOJIOKEHUIO

B [lepuoanueckon cucreme

JI.1. Menneneena.

3nauenue [lepuoanueckoro 3aKkoHa u
ITeprnoauueckoi CHCTEMBI
XUMHUYECKHUX PJIEMEHTOB JIJIs1 Pa3BUTHS
Hayku U npaktuku. [[.11. Meunnenees —
YUYEHBIN U TPAXKIAHUH.

(UKT) nnst cozmanust Mojee,
MOATOTOBKY MPE3EHTALUN, TOKJIA/I0B
Y TIPOEKTOB I10 TEME.

VYyacTBOBaTh B COBMECTHOM paboTe
B [1AP€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI

C ONOPOM Ha MH(OPMALUIO U3
y4eOHHKA U IPYTUX UCTOUYHHUKOB,

B TOM uncie HTepHeTa
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IKcnepumenmanvHoe uzyueHue
eeuecme u A671eHUL
Jlemoncmpayuu:

MonenupoBaHUe CTPOECHUS MOJIEKY

IIPY TTIOMOIIM PUCYHKOB, MOZENEH,
ANEKTPOHHBIX U CTPYKTYPHBIX

dbopmyi.

Tabnuna «Ilepuoguyeckas cucrema

XUMHYECKHUX 3JIEMEHTOB
JI.1. MenpaeneeBay.
JlabopamopHvle onvimul
O3zHakomiieHHe ¢ 00pa3laMu
METaJIJIOB U HEMETAJIOB

3.2

XHUMHUYECKasl CBA3b.
OKHUCIMTENBHO-
BOCCTAHOBUTEJILHBIC
peakuu

12/16

DNeKTpOOTPULIATENBHOCTD
XUMHUYECKHUX JIEMEHTOB.
XuMH4ecKkas CBI3b. Buabl
XUMHUYECKOM CBSI3U: KOBAJICHTHAS
MOJISIPHAs CBSI3b, KOBAJICHTHAS
HETIOJISIpHAs CBSI3b, HOHHAS CBSI3b.
MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHOM Y MOHHOM CBSI3H.
DNEKTPOHHBIC U CTPYKTYPHBIC
dbopmysl BerecTB. KaTrons! u
AHUOHBI.

Kpucrannmmueckue u aMmopdHbIe

BEUIICCTBA. Tunel KpUCTATINIMYCCKUX

MopaenupoBaTh CTPOSHHUE MOJICKYT
IIPU TTIOMOIIM PUCYHKOB, MOJICIICH,
AIIEKTPOHHBIX M CTPYKTYPHBIX
dbopmy.

Hcmonp30BaTh XUMHUYECKYTO
CHUMBOJIUKY JJISI COCTaBIICHUS (POpMyIT
BEIIIECTB, JJICKTPOHHOTO OajaHca
PEAKLIUH.

OnpenensaTe CTENEeHb OKUCIECHUS
ATOMOB XHUMHUYECKHUX DJIEMEHTOB

1o (hopMyJiaM U COCTABIIATH (POPMYJIbI
OMHAPHBIX COSTUHECHHUM 10 CTEIICHU
OKHCJIEHHS aTOMOB XUMHYECKHUX
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peLIeTOK: HOHHAs, aTOMHas,
MOJIEKYJISIpHAS M UX XapaKTEPUCTHUKHU.
Crenenb okucienus. OnpeaeneHue
CTEIIEHEW OKUCIIEHUS aTOMOB

B OMHAPHBIX COCMHEHUSX.
OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIC
peakuuu. [Iponeccsl OKucIeHus

Y BOCCTAHOBJICHUS. OKUCIUTENN U
BoccTaHoBUTENU. COCTaBIICHHE
YPaBHEHUI TPOCTHIX OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKINN U
paccTaHOBKa B HUX KO3 (HUIIMEHTOB
METOJIOM AJIEKTPOHHOTO OanaHca.
IKcnepumenmanvHoe uzyuenue
eeuiecme u A61eHUU

Jlemoncmpayuu.

OMNBITHI, WUTIOCTPUPYIOIIUE PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOKEHUSI, COCTUHECHHUS ).
Bviuucnenus:

110 YPaBHEHUSAM XUMHUYECKOU PEaKIUU:
KOJIMYECTBa BEIIECTBA, 00HhEMA, MACChI
110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BbEMY, Macce peareHTOB WIH
MPOIYKTOB PEaKIINH;

2JIEMEHTOB.
OnpenensaTe OKUCIUTEND U
BOCCTaHOBUTENb. PaccTaBisaTh

KO3 GULIMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHLHBIX
peaKuui METOAO0M IEKTPOHHOTO
OanaHca.

Ha0romate XMMHYECKHE ONBITEI

IO IUIaHY, AHAJTM3UPOBATH U JI€NaTh
BBIBOJIBI.

[IpoBOANTH BBIYUCIEHUS MO
YPAaBHEHUSIM XUMUYECKOU pEaKIUu.
Hcnons3oBats UKT i1 cozpanus
MOJIEJIeN, TOATOTOBKH MTPE3EHTALINH,
JIOKJIaJIOB 11O TEME.

BricTpauBaTh pa3BEpHyTHIE
MMHUCbMEHHBIE U YCTHBIE OTBETHI

C ornopoy Ha uHMOPMAITUIO

13 y4eOHHMKA U IPYTHX UCTOYHHKOB,
B TOM umcie NHTepHeTa
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MIPOCTEHIIIEH MOJIEKYJIIPHON (hOPMYJIBI
BEILIECTBA [10 U3BECTHBIM MACCOBBIM
JIOJISIM DJIIEMEHTOB

Wroro mo pazaeny 26/34
PesepBHOE Bpems 5/3
OBIIEE KOJIMYECTBO 102/136
YACOB I10 ITPOT'PAMME
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9 KJIACC
No | HammenoBanue pazaenoB u | KomnuectBo ) OCHOBHBIE BUJIBI AESITEILHOCTH
) Coneprxanne 00yueHus
/| TeM y4eOHOTO MpeaMeTa 4acoB o0yyJaromuxcs

Paznen 1. BemecTBo 1 XUuMH4YeCcKasi peakuust

1.1

[ToBTOpEHuUE u yriryoieHue
3HAHUM O BEIECTBE

8/8

[ToBTOpEHME U yTIyOIeHNE 3HAHHUMA
OCHOBHBIX pa3/IelioB Kypca 8 Kiiacca.
Crpoenue atomoB. CBOICTBa aTOMOB
XUMHUUYECKUX DJIEMEHTOB,

UX KOJUYECTBEHHBIE U KAUYECTBEHHbBIE
XapaKTEPUCTHUKU (paauyc,
ANEKTPOOTPULIATENBHOCTD, SHEPTUS
nonuzanun). [locnenoBaTenbHOCTh
3aMoJHEHUS AJICKTPOHHBIX OpOUTaIeH
aTOMOB MaJIbIX MIEPUOIOB.
Oco0eHHOCTH 3aMOTHEHUS
AIIEKTPOHHBIX OpOUTAIeii aTOMOB
Oonpix nepruoaos. [lepuognueckas
CHUCTEMa XUMHUYECKUX DJIIEMEHTOB

B CBETE MPEACTABICHUM O CTPOCHUU
atoma. CTeneHb OKUCIICHUS U
BaJICHTHOCTH. [IpencraBieHue

0 MEPUOUYECKON 3aBUCUMOCTH
CBOMCTB XMMUYECKHUX IJIEMEHTOB
(3NEKTPOOTPULIATETLHOCTD,

OnpenensiTe BUJI XUMUYECKOU CBSI3U U
THUIT KPUCTAJUTMYECKOU PEIIETKU
BELIECTBA.

[Iporao3upoBaTh CBOMCTBA BEILIECTB

B 3aBUCUMOCTH OT X CTPOEHHUS.
YMeTh 00BACHATh NPUYHUHHO-
CJIEICTBEHHYIO CBA3b: CTPOCHHUE
aTOMOB XMMHUYECKOT0 3JIEeMEHTa —
BHJI XUMHYECKOH CBSI3U B €TO
COCIMHEHUU — TUIM KPUCTALITNYECKOU
pemeéTkn — (HU3NISCKUE CBOMCTBA
BELIECTBA.

[IpuMEHSTh €CTECTBEHHO- HAYUHBIE
METO/Ibl HO3HAHHUS (B TOM YHCIIE
HaOJII0/ICHNE, MOJICJIUPOBAHME,
AKCIEPUMEHT U OCHOBHBIE ONIEpallun
MBICTTUTEILHOMN JEATETbHOCTU
(cpaBHEHME, KITaCCU(PHUKAITUA).
BricTtpauBaTh pa3BEpHyTHIE
MMUCHbMEHHBIE U YCTHBIC OTBETHI

1'3/4 y4ye6GHBIX yaca B HEMIEMIO.
2 3gakoM (*) OTMeYEeHbI TUJaKTUYECKUE €MHMIIBI, BXOIAIIME B COAEPKAaHUE Kypca, PACCUUTAHHOTO Ha 4 4 B HEJIETIIO.
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OKHUCJIUTEIHHO-BOCCTAHOBUTEIHHbBIE
CBOMCTBA, KUCJIOTHO-OCHOBHBIE
CBOMCTBA OKCHJIOB U THAPOKCHUIOB)
OT CTPOCHHMSI aTOMa.

Crpoenue BemectBa. BemiectBa

B TBEPJIOM, KUJKOM U Ta3000pa3HOM
COCTOSIHUU. BUJIBI XUMUYECKOM CBSI3U:
MOHHAas, KOBaJICHTHasl (HEOJIApHas,
MoJIsipHast); OOMEHHBIN U JOHOPHO-
aKIIETITOPHBIA MEXaHU3M 00pa30BaHU
KOBAJICHTHOM CBSI3H.
MexMoneKysipHbIe B3aUMOJICUCTBUS
(BomopojiHasi CBsI3b, CHIIbI Ban-nep-
Baanbca). Tunsl KpucTaminuecKux
pPELIETOK — aTOMHAas1, UOHHas,
METAJTMYECKAsi, MOJIEKYJISIpHAs —

¥ 0COOEHHOCTH MX CTPOCHUS.
3aBUCUMOCTh CBOICTB BEIIECTBA

OT THUIIAa KPUCTAJUTMYECKON PeIIeTKU

Y BUJIa XUMHUYECKOU CBS3H.
JKcnepumenmanvHoe uzyueHue
eeuecme u A6neHuu
Jlemoncmpayuu:

O3HaKoOMJIEHHE C MOACIISIMHA
KPUCTAJLUIMYECKUX PEIIETOK
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB
1 HeMeTasuioB (rpaduta u anmmasa),
CJIOXHBIX BEIIECTB (XJIOPHUIa HATPHUS)

C onopoi Ha UHGOPMAIUIO
13 yueOHUKA U IPYTUX UCTOUYHUKOB,
B TOM uncie MurepHera
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1.2

OcHOBHEBIE
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMUUECKUX
peaKuum

14/14

Kiaccudukanusi XuMHUYeCKUX PeaKinil
M0 Pa3JIMYHBIM MPU3HAKAM

(MO YHCITy ¥ COCTaBY y4YacCTBYIOLIUX
B pEaKIMM BEUIECTB, MO TEIIOBOMY
adekTy, Mo U3MEHEHUIO CTeTeHen
OKHUCJICHUS] XUMUYECKUX AJIEMEHTOB,
o 00pPaTUMOCTH, TIO YYACTHIO
KaTajiu3aropa, IO  arperaTHoMy
COCTOSIHUIO PEarupyromnx BeIIecTB).
DIJIEMEHTBI XUMAYECKOMN
TEPMOJUHAMHUKU. DHEPTETUKA
XUMHUYECKUX peakui. Tennosoun

3 PEeKT XUMHIECKON PEaKIIUH.

DK30- ¥ SHAOTEPMHUYECKHUE PEAKIINH,
TEPMOXUMHUYECKUE YPaBHEHUS. 3aKOH
['ecca u ero cinenctusi. Berunucnenus
10 TEPMOXUMHUYECKUM YPABHEHUSM.
[ToHATHE O CKOPOCTH XUMUYECKOU
peakiuu. 3aKOH JEHCTBYIOIIUX Macc.
@akTOpBI, BIUSAIOIMINE HA CKOPOCTh
XUMHYECKOUN peakiuu. JHEPTust
aktuBanuu. [loHsiTue o karanuse.
®epmenTsl. MTHTHOUTOPBHI.

[TonsiTue 06 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEaKIIUSsIX.
[ToHsATHE O XMMUYECKOM PaBHOBECHH,
npunuun Jle [larense. YcnoBus

PackppIBaTh CMBICIT N3y4aeMbIX
MOHATUN U IPUMEHSITh 3TU MOHATHS
IIPY ONTMCAHUU CBOMCTB BEILIECTB U UX
MPEBPAIICHUM.

KnaccudummpoBaTs XuMuyecKkue
PEaKUu MO pa3INYHbIM [IPU3HAKAM.
OOBACHATH U IPOTHO3UPOBATH
3aBUCUMOCTbH CKOPOCTH XUMHUYECKOU
peaKkiuu OT Pa3IUYHBIX (DAKTOPOB.
[TIporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX
MPEBPAILECHUN B PA3TUYHBIX YCIOBHSIX.
OnpenensaTs OKACIUTEND U
BOCCTAHOBUTEND B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHOM PEAKIIMH.
CocTaBisTh ypaBHEHHUS
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX
pEaKLHii C UCITOIB30BAHUEM METOA
AJIEKTPOHHOTO OajaHca.
[InaHupOBATH U OCYIIECTBIATh

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, MPOBOAUTD
HaOJIOICHUS, 1eTIaTh BHIBOIBI

MO pe3yJbTaTaM IKCIEPUMEHTA

MIPY IPOBEICHUH JTA0OPATOPHBIX
OTIBITOB M MPAKTUUYECKON pabOTHI.
[IpoBOANTH BBIUKCIICHUS
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CMEILEHUS XUMUYECKOTO PABHOBECHSL.
@akTOpHI, BIUSIOIINE HA COCTOSIHUE
XUMHYECKOTO PaBHOBECHSI.
[Iporuo3upoBaHre BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKHUX
MIPEBPAILCHUN B pa3IMYHBIX YCIOBUSIX
Ha OCHOBE IPE/ICTaBICHUI

00 U3yYEHHBIX JIEMEHTAX
XUMHUYECKON KUHETUKU U
TEPMOJAUHAMUKH.
OKHCIUTENBEHO-BOCCTAHOBUTENIbHBIC
peakunu. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA
XUMHUYECKUX AJIEMEHTOB, 3aBUCUMOCTh
OT CTEIICHU OKHCIIEHUs. BakHbie
OKHUCIIUTENIN U BOCCTAHOBUTEH.
[TepmaHranat kayus
(xapakTtepuctuka). CoctaBieHue
YPABHEHUM OKUCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIuii

C UCIIOJIb30BaHUEM METO/1A
AJIEKTPOHHOTO OajaHca.
IKcnepumenmasvHoe uzyueHue
eeuiecme u A6JAeHU
Jlemoncmpayuu:

3aBUCUMOCTh CKOPOCTHU XUMHUYECKOM
peaKIuy OT BO3ACHCTBUSI Pa3INUHBIX

10 YPABHEHUSIM XUMHUYECKUX PEaKIUH.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1AP€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIE
MMHCHbMEHHBIE U YCTHBIE OTBETHI

C ormopoy Ha HHHOPMAITHIO

13 y4eOHMKA U IPyTUX UICTOUHUKOB,

B TOM uncie MHrepHeTa
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(akTOpOB (BJIMSIHUE KaTaIU3aToOpa
Ha CKOPOCTh XMMHUYECKON PEaKIun).
OnbIThI, WITIOCTPUPYIOIINE
00paTHUMOCTh XUMHUYECKUX PEAKIIHI.
OnbITHI, HJUTIOCTPUPYIOLINE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOKEHUSI, COCTUHECHHUS ).
JlabopamopHhuwiii onvim

N3ydeHnne 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEaKIIuu OT Pa3IUIHbBIX
(bakTopoB.

Ipakxmuueckas paboma

No 1. Pemienue skcriepuMeHTaNbHBIX
3aga4 1o TeMe «OKUCIUTETHHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUN.
Buviuucnenus:

M0 TEPMOXHUMHYECKOMY YPABHEHHIO
peaklnu: TeIIoBOro 3pdexra
XUMHUYECKOH peaKkiuu Mo KOJIUYECTBY
BEILIECTBA, MacCe WU O0BEMY
IPOpEearupoBaBIIEro WIH
00pa3oBaBIIIErOCs BEIIECTBA;
KOJIMYECTBA BEIIECTBA, MAaCChl WIIH
00BbEMa BeIeCTBa MO0 U3BECTHOMY
TEIIOBOMY 3P PEKTy XUMHUYECKON
peaKInu;
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Macchl MNPOAYKTa peaKIuu

10 U3BECTHOM Macce OHOTO

U3 UCXOJHBIX BEIIECTB, B3SITOTO
B BHJIE PACTBOPA, COJIEPKAIIETO
ONpPENENEHHYIO KOHIICHTPALIUIO
PacTBOPEHHOTO BEIIECTBA

1.3

DNEKTPOIUTHYECKAS
JUCCOLMALUS.
XHAMHYECKHUE PEAKLIUN
B pacTBOpax

12/14

DIIEKTPOIUTAYECKAS TUCCOLIUAIA.
XUMHUUYECKHUE PEAKIIUU B paCTBOPAX.
Teopus ANEKTPOIUTUIECKON
quccoruanu. PactBopenne kak
(U3UKO-XUMHUUECKUHN TTPOIIECC.
[lonsATHE O TMApaTax U
KPUCTAIUIOTUAPATAX. DIEKTPOJIUTHI U
HE3JICKTPOIUTHI. KaTHOHBI, aHWOHBI.
MexaHu3M JUCCOIMALIM BEIISCTB

C pa3IMYHBIM BUJIOM XUMHUYECKOMN
cBs3u. CUIIbHBIE U cl1a0bIe
31EKTPOJIUThL. CTENEHb JUCCOLMALINH,
KOHCTaHTa auccoruauuu. MoHHoe
MPOM3BEICHUE BOIbl. BomopoaHbIi
rokasaresnb. MHIuKaTopsl.
DJIIEKTPOJIUTUYECKAS TUCCOLMAITUS
KHCJIOT, OCHOBAHHMU U COJICH.
Peaknnu nonnoro oomMeHa. Y ciaoBus
MPOTEKAHUS PEAKIIMA HOHHOTO
oOMeHa. MosieKyIapHbIe, TTOTHBIC U
COKpAIIICHHBIE HOHHBIE YPABHEHUS

PackpbIBaTh CMBICT N3y4aeMbIX
MOHSTUH, & TAKKE CMBICI TEOPUU
ANEKTPOJMTUYECKON TUCCOLUALNY.
OOBICHATH TPUYHUHBI
AJIEKTPOIPOBOJHOCTH BOJIHBIX
PacTBOPOB BEILIECTB; Pa3InyaTh
ci1a0ble ¥ CUIIbHBIE DJIEKTPOJIUTHI.
CocTaBisaTe ypaBHEHUS JUCCOLUNAALNT
KHCJIOT, IIIeJI0YeH U COJICH, TTOJIHBIC 1
COKpAILIEHHBIE HOHHBIE YPABHECHUS
XUMHYECKUX PEaKIIMi NOHHOTO
oOMeHa, KpaTKHe MOHHBIE YPAaBHECHUS
MIPOCTBIX PEAKIUN THIPOIU3a COJIEH.
ITIporao3upoBaTh BO3MOKXHOCTH
MPOTEKAHUS pEaKIMii HOHHOTO OOMEHa
B PA3JIMYHBIX YCIOBUSIX.
XapakTepu3oBaTh OOIIME XUMUYECKUE
CBOWCTBA BELIECTB PA3JIMYHBIX
KJIACCOB Ha OCHOBE TEOPHUH
AJIEKTPOJIUTUYECKON AUCCOLMALNH;
MOATBEPKAATh CBOMCTBA IPUMEPAMHU
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peakuuii. CBOMCTBA KUCIIOT,
OCHOBaHHMH U COJIEM B CBETE
MPEICTaBICHU I

00 3JIEKTPOJIMTUYECKON TUCCOIAIUH.
KauecTBeHHbBIE pEAKIIMU HA UOHBI.
I'mpponns conent. MoHHbIE ypaBHEHHS
TUAPOJIU3a COJIeh. XapaKTep Cpelibl

B BOJIHBIX PACTBOPAX COJEH.
JKcnepumenmaivHoe uzyueHue
eéeuiecme u A6J1HUU

Jlemoncmpayuu.

HccnenoBanue 31eKTpOIPOBOAHOCTH
pPacTBOPOB, MPOIIECCA AUCCOLUALIUN
KHCJIOT, IIEJI0YEH U COJICH.

OnbIThI, WUTFOCTPUPYIOIIUE MTPU3HAKH
MPOTEKaHUS peakuii HOHHOTO 0OMeHa
(oOpa3zoBaHue OcajKa, BbIJICICHUE
rasa, 00pa3oBaHHE BOJIbI).
[Ipumenenre UHAUKATOPOB (JIaKMyca,
MeTuiopanxa u ¢eHondranenHa)

JUJISL OTIPE/ICIICHHS XapaKTepa Cpe/ibl

B pacTBOpPaxX KUCIIOT, OCHOBAHUH U
COJIEN.

JlabopamopHvie onvimol

N3ydenue npu3HaKoB MPOTEKaHUs
peakiuu HOHHOTO OOMEHAa B pacTBOpax
AIIEKTPOIUTOB (C 00pa3oBaHUEM

MOJICKYJISPHBIX ¥ HOHHBIX YpaBHEHUI
XUMHYECKUX PEaKIIUH.

PemaTe sKkciepuMeHTANLHEIE 3a/1a91
0 TeMe.

[InarpoBaTh M OCYIIECTBIATh

Ha TPAaKTUKE XUMUIECKHE
AKCIIEPUMEHTHI, IIPOBOAUTH
HaOJIIOCHUS, JIEJIaTh BBIBOIbI

MO pe3yJbTaTaM IKCIIEPUMEHTA TIPU
MIPOBEICHUH JTAOOPATOPHBIX OTMBITOB U
MPaKTUYECKUX PadoT.

CrnenoBath mpaBuiam 6€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUSI.
[TpoBOIUTH BEIYUCICHUS

0 XUMHUYECKUM YPaBHCHUSM.
YuyacTBOBaTh B COBMECTHOM paboTe

B T1ape WK TPYIIIIE.

BricTpanBaTh pa3BépHyTHIC
MMMCHMCHHBIC U YCTHBIC OTBETHI

C ornopoi Ha HH(pOpMAITUIO

13 yUeOHHMKA U IPYTUX UCTOUYHHUKOB
uHdopmaruu, B ToMm yucie MutepHeTa
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ocaJiKa, BbIJICJICHUEM Ta3a,
oOpa3oBaHHEM BO/IbI): CyIb(haTa Meau
(II) u ménoun, kapOboHaTa HATPUS U
COJISIHOM KHUCIIOTBI, peaKIus
HEUTpaIU3aIuu MEXIY THIPOKCUIOM
KaJus U COJITHOM KUCIOTOM.
Hcnonb3oBaHue HHIUKATOPOB
(Jtakmyca, METUIIOpaHkKa U
dbenondTanenna) st orpeaesIeHus
XapakTepa cpe/ibl B paCTBOPaxX COJICH.
Pacnio3naBanue HeOpraHM4ECKUX
BEILIECTB C TOMOIIbIO KAYECTBEHHBIX
PEaKINI HA WOHBI.

Ipaxmuueckue pabomvi

No 2. Pemenue 3kcriepuMeHTaIbHbIX
3a/1a4y 1o TeMe «DIEKTPOJIMTUYECKAS
JUCCOLUALIUS.

Ne 3. Pemenue s3KkCciepuMEHTAIbHBIX
3aga4 no teMe «[ uaponus cosein».
Bviuucnenusa:

MaccChl MMPOAYKTA PEAKIIUH

I10 U3BECTHOM MAaCCe OJTHOTO

U3 UCXOJIHBIX BELIECTB, B3SITOTO

B BUJIC pacTBOPA, COAEPKAIIETO
OIPEIEIIEHHYI0 KOHLIEHTPALUIO
PACTBOPEHHOTO BEIIECTBA

Hroro no pazgeny

34/36
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Pa3nen 2. HemeTra/ibl 1 X CO€IMHEHUSA

2.1

OO6miast xapakTepucTuka
XUMHYECKUX DJIEMEHTOB
VIA-rpymisbl. ["amoressl

6/8

OO6m1as xapakTepUCTHKAa HEMETAJIIOB.
OcoOeHHOCTH CTPOCHUSI AaTOMOB
XUMHYECKUX IJIEMEHTOB, ITPOCTHIX
BEILIECTB, AJUIOTpONUsi. OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA
HemeTaioB. CpaBHUTEIbHAS
XapaKTEPUCTUKA COCTMHEHMI
HEMETAJLIOB.

OO6m1as xapaKTepUCTHKA TaJIOTCHOB.
Oco00EHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpPHBIE CTETICHU OKUCJICHHUS.
CrtpoeHnue u puznuecKrue CBOMCTBRA
MPOCTHIX BEIIECTB — raJIOT€HOB.
XWMHUYECKHUE CBOMCTBA HA ITPUMEPE
xJi0pa (B3aMMOJIENCTBHUE C METAJLJIAMH,
HEMEeTaJlJIaMH, BOJIOM, ITIEJI0YaMH ).
Xnopoojopoa. CossiHast KUCIOTA,
XUMHYECKUE CBOMCTBA, MOJIyUYEHHE,
npuMeHeHue. JlelicTBrue xiaopa u
XJIOPOBOJIOPO/JIa HA OPraHU3M
yesioBeka. BakHelme Xaopuibl 1 ux
Hax0JICHUE B MIPUPOJIC.

IToHsTHE O KUCIOPOJACOASPKALITHIX
KHUCJIOTaX XJIOpa U UX COJIfX.
IKcnepumenmanvHoe uzyueHue
eeuecme u A6JIeHUU

OOBSACHITH 00IITHE 3aKOHOMEPHOCTH
B UI3MCHCHUHN CBOMCTB HEMETAIIOB B
UX COCIMHEHUH B MpejieNiax MajbixX
MIEPUOOB U TJIABHBIX MOATPYIIII
ITepronnyeckoil CUCTEMBI
XUMHYECKUX JIEMEHTOB C Y4ETOM
CTPOEHHUS UX aTOMOB.
[Iporuo3upoBaTh CBOKCTBA
XHMHUYECKHX IJIEMEHTOB —
HEMETAJIOB U UX COCTUHCHUI

Ha OCHOBAHUH 3aKOHOMEPHOCTEN
[Tepuoauuecko CUCTEMBI.
XapakTepuszoBaTh (U3NUECKUE U
XUMHUYECKHE CBOMCTBA MIPOCTHIX
BEIIECTB rJIOTEHOB (Ha IpUMeEpe
XJIOpa) U CJIOKHBIX BEIIECTB
(XJI0pOBOIOPOIA, XJIOPHIA HATPHUS,
KHCJIOPOJICOJIEPIKAIIMX KHUCIIOT XJI0pa
U WX COJIEH), CIIOCOOBI MOTyUCHHUS,
MIPYMEHEHHE U 3HaUYCHUE B IPUPOJIC U
JKM3HHU YeJIOBEKa.

OnpenensaTh XJI0puI-, OpoOMHU/I-

Y MOJUI-UOHBI B paCTBOPE.
[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHUE
AKCTIIEPUMEHTHI, MPOBOAUTH
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Jlemoncmpayuu:

OO6pa3ipl MPUPOIHBIX XJIOPHUIOB
(ramoreHuioB).

OmnbITHI, OTpaxkarone GU3NICCKUE U
XMMHUYECKUE CBOMCTBA FaJIOTEHOB U UX
COEMHEHHU.

JlabopamopHhvie onvimoi
O3HakomiIeHHE ¢ 00pa3iamMu
MIPUPOIHBIX XJIOPUJOB (TaJIOTEHUIOB).
N3y4denune CBOWCTB COJSTHON KUCIIOTHI.
[IpoBeneHNE KAYECTBEHHBIX PEAKIIUI
Ha XJIOpUJI-, OpOMU/I- U MOAUI-UOHBI,
U HAOJII0/ICHHE TPU3HAKOB UX
MPOTEKAHUS.

IIpakmuueckas paboma

No 4. TTonydyeHue ConsiHOM KUCIOTHI,
W3yYEHHUE €€ CBOWCTB.

Bviuucnenusa:

110 YPaBHEHUSIM XUMUYECKUX PEaKIIHM,
€CJIM OJIMH MX PEareHTOB JaH

B U30BITKE;

00BEMOB ra3oB 110 YPaBHEHUIO
XAMUYECKOU pEaKIIUU

HaOJII0ICHUS, 1eTIaTh BHIBOIbI

10 pe3yJibTaTaM SKCIEPUMEHTA

TP TTPOBEICHUH JTAOOPATOPHBIX
OTIBITOB M MPAKTUYECKUX PadOT.
CrnenoBaTh mpaBuiIaM 0€30MaCHOM
paboTHI B J1aOOpaTOpUH

MIPU UCTIOJb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BAHUSI.
YyacTBOBaTh B COBMECTHOH paboTe
B MaJIOM IpyIIIeE.

[IpoBOANTE BBIUHUCIECHUS

10 XUMUYECKUM YPABHEHHSIM.
Hcnonb30BaTh NEPUOAUUECKYIO
Ta0auIly ¥ TabJIMIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH B BOJC
JIUISL BBITIOJTHEHUS 3aJaHUH.
BricTpauBaTh pa3BEpHYTHIE C ONIOPOH
Ha nHMOPMAIUIO U3 YUeOHHKA,
CIIPAaBOYHBIX MATEPHAIIOB U JIPYTHX
HMCTOYHUKOB, TPAMOTHO MCTIOJIb30BATh
V3Y4YCHHBIN IIOHATUMHBIN anmapar
Kypca XUMUH, COITPOBOXKAATh
BBICTYIUICHUE MTPE3EHTALUEH

2.2

OO6mrast xapaKTepuCTHKA
XUMHUYECKUX DJIEMEHTOB
VIA-rpynmsi.

Cepa u e€ coenuHEHNA

6/10

OOm1ast XxapaKTepUCTUKA XUMHYECKIX
aneMeHToB VIA-rpynmsl.
Oco0EeHHOCTH CTPOEHHUS aTOMOB,
XapaKTePHBIC CTETICHU OKUCIICHUS.

Onpenenstb HATU4KUE CYIbPUT-,
cyJbua- u cynbdarT-uoHOB

B pacTBOpE.

[TosicHSITH Ha MpUMEpPAxX CYIIHOCTD

58



®denepanbHas paboudast mporpamma | Xumus. 8—9 kitaccsl (yriyO0aéHHBINA YPOBEHbB)

Crtpoenue u puznyecKkure CBOMCTBa
IIPOCTBIX BEILIECTB — KUCIOPOJA U
cepbl. AIIOTPOITHBIE MOU(PUKAITUU
KHCJIOpOJAa U CEPBL.

XHUMHUYECKHE CBOMCTBA CEPBI
(B3auMOJIeHCTBHE C HEMETAUIaMH,
METAJJIaMH, KOHIEHTPUPOBAHHBIMH
a30THOM U CEPHOUN KUCIOTAMH).
CepoBonopoJ, CTpOeHHE, PU3NUECKHUE
Y XMMHUYECKUE CBOMCTBA
(KUCTIOTHBIE U BOCCTAHOBUTEIIHHBIC
CBOICTBA).

OKcupl cepbl KaK MPEACTABUTENN
KHCJIOTHBIX OKCUAO0B. CepHHCTAs
KHCJIOTa U ee conn. CepHasi KUCIOTa,
(bu3MYecKue U XUMUYECKHUE CBOMCTBA
(oOrmue Kak mpeacTaBuTeNs Kiacca
KHUCJIOT U crieniupuyeckue).

Couu cepHOM KUCITOTHI.
XUMHUYECKHUE PEAKLINH, JICIKALLINE

B OCHOBE IMPOMBIIIJIEHHOTO crioco0a
ITOJTyYEHHUsI CEPHOU KUCIIOTBI.
[IpencraBieHuss 0 XUMAYECKOM
ITPOU3BOJICTBE U CBSI3aHHBIX C HUM
npodeccusx.

IIprumeHeHune cepHON KUCIIOTHI U
cyJib(aToB.

AKOJIOTHYECKHUX MPOOJIEM, CBA3aHHBIX
C HaXOXJCHUEM COEJIMHEHUN Cepbl
B OKPY>KaroIleu cpee.
[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUECKHUE
AKCIEPUMEHTHI, IPOBOJIUTH
HaOJIIOICHUS, JIEIaTh BBIBOIbI

0 pe3yJibTaTaM SKCIEPUMEHTA MPHU
MIPOBEJICHUN JTaOOPATOPHBIX OIBITOB U
MPaKTUYECKUX paldoT.

CrnenoBaTh mpaBuiam 6€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCTIOJIb30BAHUHN XUMUYECKHUX
BEILIECTB U 000PY10BAHUS.
[TIpon3BOANTH BEIYUCICHUS

10 XUMHUYECKUM YPABHEHUSIM.
YuyacTBOBaTh B COBMECTHOM paboTe
B MaJIoil TpyIIie.

Hcnonp30BaTh NEPUOAUYECKYIO
Ta0IHILy 1 TaOIUILy PACTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH B BOJC
JUISL BBITIOJTHEHUS 3aJaHUM.
Hcnonb30BaTh MPU BHITIOJIHEHUT
y4eOHBIX 3aJaHUM U B MPOIECCe
HCCIIeIOBATENIbCKOM EATEIIbHOCTH
Hay4YHO-TOIMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIEPIKaHMUsI,
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KauecTBeHHbIE peakiiuy Ha CyIbPUT-,
cynbduI- U CylbhaT-aHUOHBI.
HaxoseHue cepbl 1 ee COeIMHEHUI
B IIPUPO/IE.

XHUMHUYECKOE 3arpsI3HEHNE
OKPYXarUIEH Cpeibl COCTUHEHUAMU

CCPBI (KI/ICJIOTHI)IG HOKIH, 3aIPpA3HCHUC

BO3/1yXa), CHOCOOBI €ro
MpeA0TBPAIIECHUS.
IKcnepumenmanvroe uzyueHue
eeuiecme u A61€HUll
Jlemoncmpayuu:

O3HakoMIIeHHE C 00pa3IaMu cepbl U
€€ MPUPOJTHBIX COCTUHECHUH.
HaGmronenue nporecca
oOyrMBaHusl caxapa o JeHCTBUEM
KOHILICHTPUPOBAHHOMN CEPHOU
KHUCJIOTHI.

BzaumopenicTBre ceprl ¢ BOJIOPOIOM,
MeJIbl0, HATPUEM, KHUCIOPOJIOM.
JlabopamopHvie onvimul

N3ydeHne XMMUYECKUX CBOMCTB
pa30aBIEHHON CEPHOI KUCIIOTHI.
IIpoBeneHre Ka4ECTBEHHBIX
peakuuii Ha cyabhuI-, CyIbPUT- U
CyJb(aT-uoHbI, U HAOTIOCHUE
MPU3HAKOB UX MPOTEKAHMUSL.

CIIPABOYHBIE MATEPUAIIBL, PECYPCHI
NnTepuera
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Buviuucnenus:
MacChl MPOIYKTA PEAKIIUH
10 U3BECTHON MaccoBOM (0OBEMHOI)

noiie (%) ero BeIXoaa OT TEOPETUUECKH

BO3MOJKHOTO;
MaccoBoil (00bEMHOI) 1omu (%)
BBIXO/Ia TIPOYKTA PEAKITUN

0 U3BECTHOM Macce (00bEMY)
HCXOJTHOTO BEIIEeCTBA U MPOTYKTa
peaxIu

23

OO61ast xapakTepucTHKa
XUMHUYECKUX DIIEMEHTOB
VA-rpynrsl.

Azor, dhocdop u ux
COCTUHEHUS

10/12

OO1ast XapaKTepUCTUKA SJIEMEHTOB
VA-rpynibel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEIIEHU
OKHCJICHUS.

A30T, pacnipoCTpaHEHHE B IPUPOJIE,
buznyecKkre 1 XMUMHUYECKHE CBOWCTBA
(B3aMMOJENCTBUE C METAJIAMH,
BOJIOPOJOM, KHCJIOPOJIOM).
Kpyrosoport a3ora B mpupoze.
AMMuak, ero pusnvecKue u
XUMHUYECKUE CBOMCTBA (OKUCIIEHHUE,
OCHOBHBIE CBOIMCTBA BOJHOT'O
pacTBOpa), IPUMEHEHHUE U MOJTYyUYEHUE
B J1a00paTOPUU U MPOMBIIIIEHHOCTH.

HMoH aMMOHMS, TOHOPHO-AKLEITOPHBIN

MEXaHU3M €ro 00pa3oBaHUsI.
Conu aMmMoHUs, UX PU3NIECKUE

OOBICHATH 0011IME 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOWCTB 3JIEMEHTOB
VA-rpynnsl ¥ uX COeJMHCHUN

C Y4ETOM CTPOEHUS UX ATOMOB.
[Iporuo3upoBaTh CBOKCTBA
XUMUYECKUX DJIEMEHTOB.
VA-rpynisl 1 uX COeITUHEHUI

Ha OCHOBAaHUU 3aKOHOMEPHOCTEN
[Tepnoauuecko CUCTEMBI.
OOBICHATH MPUIMHHO-CIICACTBEHHYO
CBSI3b: CTPOCHHE BEILIECTBA —
CBOWCTBA — MPUMEHECHHUE.
XapaxkTepusoBaTh (pU3NUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX
BeIECTB a30Ta U (ochopa u ux
coeIMHEeHU (aMMHaKa, cojei
aMMOHMUSI, a30THOM KUCJIOTHI,
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Y XUMUYECKUE CBOMCTBA (pa3iokKeHue
Y B3aUMO/ICHCTBHE CO I1I€JI0YaMu),
npumeHeHne. KauecTBeHHas peakmus
Ha MOHBI aMMOHUs1. OKCUJIBI a30Ta

(I, IL, II1, IV, V). A3zoTucTas KucjoTa.
AB3OTHas KUCJIOTA, €€ TOJy4YeHHE,
bu3nYecKue 1 XUMHUYECKHUE CBOMCTBRA
(oO1ue kak mpeacTaBuTENs Kilacca
KHUCIIOT U CTICIIU(UIECKHE),
npuMeHeHne. XUMUYCCKUE PEaKIIiH,
JIKAIAE B OCHOBE TIOJTYICHHS
a30THOM KUCJIOTHI

B ITPOMBIIIIICHHOCTH.

HutpaTbl U HUTPUTHI.

KadecTBeHHBIC peaKIIuy HA HUTPAT- U
HUTPUT-aHUOHBI. XUMHYECKOE
3arpsA3HEHNE OKPYKAIOIIEH CpeIbl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC
JIOK]IW, 3arPSI3HEHUE BO3/1yXa, TOYBBI
1 BOJIOEMOB).

docdop, amtoTpornHbie MOAUDUKAITIH
dbocdopa (6emnbiit u kpacHblit hocdop),
(br3MYecKre 1 XUMHYECKHIE CBOMCTBA
(B3auMOJIeMCTBHUE C METaJUIaMHU,
KHCIIOPOJIOM, TaJIOTEHAMH,
KOHIIEHTPUPOBAHHBIMU a30THOM H
CEPHOU KUCIIOTaMH ).

HUTpPATOB, Okcu10B ocdopa (111, V)
u pocdopHoi KUCHOTHI, hochaToB),
CTIIOCOOBI UX TIOTYUYEHUS, TPUMEHEHNE
Y 3HaYEHUE B TIPUPOJIC U KU3HU
YeJI0BEeKa.

OmnpenensiTb HOHBI aMMOHHUS, Pocdat-
MOHBI B pacTBODE.

[TosicHATH Ha TPUMEPAX CYIIHOCTh
HKOJIOTUYECKUX MTPOOIIEM, CBA3aHHBIX
C HaXOXKJACHUEM COCTMHEHUH a30Ta U
dbocdopa B okpyKaroiieu cpeue.
Hcnonbs30BaTh NEpUOANIECKYIO
Ta0IUILy U TAOJIUILy PACTBOPUMOCTH
KHUCJIOT, OCHOBAHMHU U COJICH B BOJIC
JUTSI BBITIOJTHEHUS 33 T1aHUH.
[TmarnpoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, IIPOBOAUTH
HaOJIIOICHUS, 1eTIaTh BHIBOIBI

10 pe3yJibTaTaM dKCIIEpUMEHTA

TP TPOBEICHUH JTAOOPATOPHBIX
OTIBITOB M TIPAKTUYECKUX PadOT.
CrnenoBaTh IpaBUIIaM MOJIH30BAHUS
XUMHYECKOU IOCY0N U
71a00paTOPHBIM 000PYIOBAaHUEM,

a TaxoKe MmpaBujIaM oOpaleHus

C BEIIIECTBAMHU B COOTBETCTBHUH
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Oxcunpl pocdopa (111, V), pochopnas
KHUCIIOTa, PU3NUECKUE U XUMUICCKUC
CBOWCTBA, noJiyueHue. KauectBeHHas
peakius Ha GpochaT-uoHBHI.
[IpencraBienus 0 raJIoreHuIax
dbocdopa (111, V).

[ToHsaTHEe 0O MUHEPATIBHBIX
yaoopenusix. A3oTHsie, pocdopHsie,
KOMILJIEKCHBIE yI00pEHHUS.
XUMHAUYECKOE 3arps3HEHNE
OKpY>KaroIlEel CpeJibl COETUHEHUSIMU
azora u ocdopa.
IKcnepumenmanvroe uzyueHue
eeuiecme u A61eHUU
Jlemoncmpayuu.

O3znakomiieHne ¢ pU3NIECKUMU
CBOMCTBaMH a30Ta, hochopa u ux
COETMHEHU.

B3anMozeincTBre KOHIEHTPUPOBAHHOM
a30THOM KHUCJIOTHI C MEZBIO.
KauecTBeHHBIC peaKlMi Ha HUTpaT-

Y HUTPUT-UOHBI.

O3znHakomiieHHEe ¢ 00pa3iamMu a30THBIX
1 (ochopHbIX YI0OpEHUH.
Jlabopamophvie onvimol

N3y4yeHne CBOMCTB COJe aMMOHMUS
(B3auMoOIeiCTBHE COJIEH aMMOHUS

C UHCTPYKLHSIMU.
[Ipon3BOANTH BEIYUCIICHUS

10 XUMAYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe
B [1Ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI

C Omopoi Ha HHQPOPMAITUIO

13 pa3JIUYHbIX UCTOYHUKOB, B TOM
yuciie latepHeTa; nenarte KpaTkue
COOOILIEHUS IKOJIOTUYECKOM
HAIPABICHHOCTH
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CO MIEIOYBIO).

KauecTBeHHas peakiiys Ha COJIH
aMMOHUs, Ha PocdaT-uOHbI U
M3yUYCHHE TPU3HAKOB X IPOTECKAHUS.
Ilpakmuueckas paboma

Ne 5. Ilonyuenne ammuaka, n3ydeHue
€ro CBOMCTB.

Buiuucnenus:

10 YPAaBHEHUSIM XUMHYECKUX PEaAKITUi

24

OO611ast xapakTepucTHKa
XUMHYECKUX AIIEMEHTOB
[VA-rpynmsi.

Yraepoa U KpeMHUM,
WX COCIMHEHUS.

bop

11/13

OO61mast xapaKTepuCTHKa FJIEMEHTOB
IVA-rpynnsl. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIICHH
OKHUCJICHUSI.

VYrnepon, amnoTponHbie MOIUDUKALIUH
(rpadwurt, anma3s, ¢pyinepeH, rpadeH,
HAaHOTPYOKH), PU3HUECKHUE U
XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (B3aUMOJICHCTBUE

C MEeTaJulaMH1, HEMETaJJIaMH,
KOHIICHTPUPOBAHHBIMU a30THOM 1
cepHoit kuciotamu). [lousarue

00 ancop6imu. KpyroBoport yriepoaa
B MIPUPOJIE.

Oxkcupl yraepoaa,

uX (PU3UIECKUE U XUMUIECKUE
CBOMCTBA, ACHCTBUE HA KMBbBIC
OpraHU3MBbI, MTOJTyYEHUE

OOBICHATH 0011IHE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpynnsl 1 uX COEUHEHUI

C YU4ETOM CTPOEHUS UX aTOMOB.
[Iporuo3upoBaTh CBOKCTBA
XUMHUYECKUX JIIEMEHTOB — HEMETAIJIOB
Y UX COEJMHEHUI Ha OCHOBAaHUU
3akoHOMepHocTel [lepnoanyeckon
CUCTEMBI.

OOBACHATH NPUUUHHO-CIICACTBEHHYIO
CBSI3b: CTPOEHHUE BEILIECTBA —>
CBOWCTBA — NPUMEHEHUE —

Ha MpUMepax COeIMHEHU yriaepoa u
KpEMHUSL.

XapaxkTepuszoBaTh (pU3NUECKUE U
XUMHUYECKHE CBOMCTBA MTPOCTHIX
BEILECTB yIiepoJa U KpEMHHUS U UX
COEIMHEHU (OKCUIOB yIiepoa,
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U IpUMEHEHUE. DKOJOTUYECKUE
npobieMbl aTMoChephl, CBI3aHHbBIC

¢ okcusioM yriepoaa (IV).

VYroJyibHast KUCJIOTA U €€ COJIH, UX
bu3NYecKue 1 XUMUYECKHUE CBOMCTRA,
MOJTyYCHUE ¥ IPUMCHCHHE.
KapOGonatsl, ruipokapOOHaThI, UX
cBoiicTBa. KauecTBeHHas peakius

Ha kapOoHaT-uoHbl. VIcnoib30BaHue
KapOOHATOB B OBITY, MEUITUHE,
MPOMBIIIUIEHHOCTHU U CEILCKOM
XO3SICTBE.

[lepBoHauYaIbHBIE TTOHSITUS

00 OpraHMYecKuX BeIIeCTBaxX Kak

O COCJIMHEHUSIX YTepo/ia:
YTIIEBOJOPO/BI (METaH, 3TaH, dTUJICH,
aleTUJICH ), TaHOJI, TJIUIEPHH,
yKcycHas kuciora. [Ipuponnsie
VCTOYHUKH YTJIIEBOIOPOJOB (YroJib,
PUPOIHBIN Ta3, He(Th), MPOAYKTHI UX
nepepadoTKH, UX POJIb B OBITY U
MPOMBITIUTCHHOCTH. [loHsTHE

0 OMOJIOTHYECKH BaXKHBIX
OpPTaHUYECKUX BEIIECTBAX — KHUPAX,
Oenkax, yriaeBojax —

Y UX POJIU B )KM3HU YEJIOBEKA.
EnnHCTBO OpraHnyeckux u

YTOJBHOM KUCIIOTHI, KApOOHATOB,
OKCH/JIa KPEMHUS1, KPEMHUEBOU
KHCJIOThI, CHJIMKATOB), CIIOCOOBI KX
MOJIYYEHHUS], IPUMEHEHUE U 3HAUCHUE
B [IPUPOJE U )KU3HU YETIOBEKA.
Onpenensite kKapOOHAT- U CUIIMKAT-
HOHBI B PaCTBOPE.

OOBSACHSTH CYITHOCTh SKOJIOTMYECKUX
po0JIeM, CBSA3aHHBIX C HAXOXKIEHUEM
YIJIEKUCIIOTO Ta3a B OKPY Karouiei
cpezne.

[ToaTBepxaaTh 0COOEHHOCTH COCTaBa
U CTPOCHUSI OPTaHUYECKUX BEIIECTB
MIpUMEpaMU MPOCTHIX COCTUHEHUIN
(MeTaH, 9TaH, ITHIICH, alleTUJICH,
ATaHOJ, TJIMLIEPUH, YKCYyCHAas
KHUCJIOTA).

NnntoctprupoBaTh B3aUMOCBSI3b
HEOPraHUYECKUX COCIUHEHHI
yIJiepoa v OpraHu4eCKUX BEUIECTB.
OmnuceIBaTh POJIb OEIKOB, KUPOB U
YIJIEBOJIOB B (DYHKIITMOHUPOBAHUU
JKUBBIX OPTaHU3MOB.

Hcnosnp30BaTh NEPUOAUUECKYIO
TaOJIUIly U TaOJUIly pACTBOPUMOCTH
KHCJIOT, OCHOBAaHUU M COJIEH B BOJIE
JUUISL BBITIOJTHEHUS 3aJaHUH.
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HEOPTaHUYECKUX COCTUHEHUH.
Kpemnuii, ero pusundeckue u
XUMHUYECKHE CBOMCTBA
(B3aMMOJICMCTBHE C METaJIJIAMH,
KHUCJIOPOAOM, YIJIEPOIOM,
raJioreHamm), oJy4yeHue u
npuMeHeHue. Ponb kpemHus

B MIPUPOJIC U TEXHUKE.

Oxcun kpemuus (I1V), kpemHueBas
KHUCIIOTa, CUJIMKAThI: (DU3UYECKUE U
XUMHUUYECKUE CBOMCTBA, MOJyYeHUE U
MpUMEHEHUE B OBITY

Y MIPOMBIIIJIEHHOCTH.

Baxxneinmme cTpouTenbHbIE
MaTepualibl: KEpaMuKa, CTEKJIO,
IIEMEHT, OCTOH, >KeJIE300CTOH.
[IpoGnembl Oe30MmacHOTro
WCIIOJI30BaHUs CTPOUTETBHBIX
MaTepUaJioB B MOBCEIHEBHOM JKU3HHU.
Bbop. OcoGeHHoCTH CTpOoeHUs aToMa.
OO6m1ue npeacTaBiIeHUs 0 PU3MUIESCKUX
Y XMMHUYECKUX CBOMCTBax. bopHas
KHCJIOTA.

JKcnepumenmavHoe uzyueHue
eeuiecme u A6AeHUU
Jlemoncmpayuu:

[TpoBOIUTH BEIYMCIICHHS MACChHI
(0OBéMa; H.y.) IPOYKTa PEAKIINH
10 JaHHOUW Macce (00BhEMY) UCXOTHOTO
BEII[ECTBA, COJIEPKAIIIETO
ONpeeEHHYI0 MacCOBYIO JI0JTIO
IIPUMECEN.

[1nanupoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, IPOBOJAUTH
HaOJIIOJICHUS, JIeJIaTh BHIBOJIBI

M0 pe3yJbTaTaM IKCIIEPUMEHTA
TP TTPOBEICHUHN JTAOOPATOPHBIX
OTIBITOB M TIPAKTHYECKUX PadOT.
CrnenoBaTh mpaBuiIaM MOJIb30BAHUS
XUMHYECKON MOCYI0U 1
71a60paTOPHBIM 000PYIOBAaHUEM,

a TaKXe MpaBUiIaM 0OpalleHus

C BEIIECTBAMHU B COOTBETCTBUU

C MHCTPYKIIHSIMHU.

YuyacTBOBaTh B COBMECTHOM paboTe
B MaJIOM TpYIIIE.

Hcnonp30BaTh PH BHITTIOJTHEHUH
y4eOHBIX 3aJaHUM U B MPOIECCe
HCCJIEI0OBATENbCKOM IESITEIbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COACPKAHMS,
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Monenu KpUCTAITMYECKUX PEIIeTOK
anmMasa, rpadura, MOJIEKYJIbI
dbymepena.

O3HaKOMJICHHE C MPOLIECCOM
a7IcCOpOLIMH pACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM IIPOTHUBOra3a.
O3HakomileHHE ¢ 00pa3amMu
MPUPOAHBIX KAPOOHATOB U CUIIMKATOB,
C IPOAYKLMEN CUIIMKATHOU
MPOMBIIIJIEHHOCTH.

Komnekuusa «<Hedts n
HEPTETIPOTYKTHD».

Monenu MOJIeKyJ1 OpraHu4ecKuX
BELIECTB.

Buneomarepuansl: cuiukaTHas
IIPOMBIIIJIEHHOCTb.

JlabopamopHwie onvimul

[Tonyuenue, coOupanue,
pacno3HaBaHHUE U U3YUEHUE CBOMCTB
YTJIEKHUCIIOTO ra3a.

N3ydyeHne B3auMHBIX IIPEBPALLCHUN
KapOOHATOB U THAPOKAPOOHATOB.
[IpoBeneHre KaYeCTBEHHBIX peaKui
Ha KapOOHAT- U CUJIUKAT-UOHBI U
W3Yy4YEHUE MPU3HAKOB UX IPOTEKAHUS.
IIpaxmuueckue pabomvi

CIIPABOYHBIE MATEPUAIIBL, PECYPCHI
NnTepuera
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Ne 6. [Tonyuenue okcuaa yriaepoaa
(IV) u u3ydenue ero CBOMCTB.

Ne 7. Pemienue skcriepuMeHTalbHBIX
3a7a4 no teMe «Baxxueunmue
HEMETAJUIbI U UX COCIMHECHUSI.
Buiuucnenus:

Macchl (00bEMa; H.y.) IPOAYKTa
peakiuu 1o AaHHoM macce (00BEMY)
HCXOJ/IHOTO BEILIECTBA, COAEPKAIIETO
OIIPEIIECIIEHHY O MACCOBYIO JOJIIO
IpUMecen

Hroro no pazgeny

33/43

Pasznea 3. MeTa/uibl M X COeIMHEHUS

3.1

OO01ue cBOIICTBAa METAJLIOB

5/10

OO61mast xapaKTepUCTUKAa XUMUYECKUX
AIIEMEHTOB — METAJJIOB HA OCHOBAHUHU
uX nojoxeHus B Ileproanueckoi
CHUCTEME XMMHUYECKUX JIEMEHTOB

.. Menaeneesa u CTpOEHUs aTOMOB.

Meramnel A- u b-rpymm.

CtpoeHue mpoCThIX BEIIECTB —
MeTauioB. Metaiuindeckast CBsI3b U
MeTaJlJIN4ecKasi KpucTajinyeckas
pemieTka (IpUMUTUBHAs KyOuueckas,
00BEMHO-IIEHTPUPOBAHHAS
KyOHueckas, rpaHeEeHTPUPOBaHHAs
KyOudeckas, reKcaroHaJIbHasl
IUIOTHOYNAKOBAHHAs ). 3aBUCUMOCTh

PackpeIBaTh CMBICIT H3y4aeMbIX
MTOHATHN U IPUMEHSATD 3TU MMOHATHS
IIPY ONIMCAaHUU CBOMCTB BEILIECTB U UX
IIPEBPALLCHUM.

OOBsCHATH 001ITHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METAJJIOB U X COEIMHEHUH C yUETOM
CTPOEHMS UX aTOMOB.
IIporno3upoBats CBOMCTBA
XUMHYECKUX DIIEMEHTOB-METAIIOB U
UX COCIMHEHNN Ha OCHOBAHUU
3aKkOHOMepHocTen [lepuonuueckon
CUCTEMBI.

XapakTepu3oBaTb CTPOCHUE
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(pU3UYECKUX CBOMCTB METAJIOB

OT CTPOEHHUSI KPUCTAJJIOB.
DNEKTPOXUMHUYECKUN PSJT
HarpspkeHui merauioB. OOmue
XAMHUYECKUE CBOWCTBA METAJIJIOB.
O61ue crnocoObl MOTYYSHHS
METAJIJIOB, METAJLTYPrus. IJIEKTPOIU3
pacIlJIaBOB M pAaCTBOPOB COJIEN Kak
OJIMH U3 CTIOCOOOB MOTYy4YEHUS
METaJIOB.

[ToHATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX

oT koppo3uu. CruiaBsl (CTallb, YyTYH,
JIOPATIOMUHUN, OpPOH3a).
[IpuMeHeHnE METAILIIOB U CILJIABOB

B OBITY Y POMBIIIICHHOCTH.
IKcnepumenmanvHoe uzyuenue
eeuiecme u A61eHUU
Jlemoncmpayuu.

O3HakomIieHHE ¢ 00pa3liaMyi METAJLIOB
U CIUTaBOB, X (PU3UIECKUMU
CBOVICTBAMMU.

MonenupoBaHue METAIINYECKOU
KPUCTAJUIMYECKON PELICTKU
B3auMopaericTBre MeTaJIOB C BOJIOH,
C pacTBOpaMHU COJIEN U KUCIIOT.
DIEeKTPOIU3 PACTBOPOB COJIEH

METaJIJIOB, 001IHe Pu3ndecKue u
XUMHYECKUE CBOMCTBA METAIIJIOB.
XapakTepru3oBaTh 00ITHE CITOCOOBI
MOJIyYeHUS] METAJLIOB.

OOBACHATH 3aKOHOMEPHOCTH
MPOILIECCOB BJIEKTPOJIN3a PACIUIABOB U
pPacTBOPOB HAa OCHOBE
ANEKTPOXUMHUYECKOTO Pl
HaIpsHKEHUI METaNIOB, COCTaBJISATh
MPOCTHIE YPABHEHUS DJICKTPOJIN3A.
OmnuckIBaTh CIIOCOOBI 3AIUTHI
METaJUIOB OT KOPPO3HHU.

OOBICHATH HA IPUMEPAX CYIIHOCTh
HKOJIOTUYECKUX MTPOOIIEM, BEI3BAHHBIX
3arps3HCHUEM OKPYKAIOIICH CpeIbl
MeTaJUIaMH M UX COCTMHEHUSIMHU.
Hcnosnp30BaTh NEPUOAUUECKYIO
TabnuIly, TabJIUIy PACTBOPUMOCTH
KHCJIOT, OCHOBAHMI M COJIEH B BOJE,
AIEKTPOXUMUYECKUN P HAPSIKECHU N
METaJUIOB JIJISl BBITIOJTHEHUS 3aIaHUH.
CrnenoBath npaBuaaM 0€30MMacHOM
paboThI B J1abopaTtopun

MIPY UCTIOJIb30BAHUU XUMUYECKON
nocyzbl ¥ 000pyI0OBaHUS.
[TpoBOIUTH BHIYMCIICHHS

M0 XUMUYECKUM YPABHEHHSIM.
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(xmopuaa meau (I1) u moguaa xamus).
OnBITHI, WUTIOCTPUPYIOITUE KOPPOZHUIO
METaJUIOB U 3aIlIUTy METAIIOB

OT KOPPO3UHU.

JlabopamopHvie onvimel
O3znakomiieHne ¢ GU3NIEeCKUMU
CBOWMCTBAMU METAJJIOB.

N3ydeHnne B3auMOJEHCTBUS METAILIOB
C BOJIOM, C pacCTBOpaMU COJICH U
KHCJIOT.

Buviuucnenusa:

COCTaBa CMECEH C UCTIOJIb30BAHUEM
pELIEHUs] CUCTEM YPAaBHEHHI™;

M0 YPaBHEHUSM DJICKTPOJIM3a
pacIlJIaBOB U paCTBOPOB BEUIECTB;
Pa3JIMYHbIC TUITBI BHIYUCIICHUN

110 YPABHEHUSIM XUMHUYECKUX PEaKIUil

VYyacTBOBaTh B COBMECTHOM paboTe
B [1AP€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI

C oropoy Ha uHMOPMAITHIO

13 yueOHHUKa, CIIPaBOYHBIX
MaTepUaJIOB U JPYTUX UCTOYHUKOB,
I'PaMOTHO UCIOJIb30BATh U3YUYEHHBIN
MOHATUMHBIN anmapar Kypca XuMuH,
CONMPOBOXK/IATh BHICTYIUICHHE
Mpe3CHTalen

3.2

Baxxnenmme MeTaiIbl U UX
COCTMHEHUS

15/22

Meramibl A-rpymm.

[Ilenounbie METAIIIBL: TTOJIOKEHUE

B [lepuonnueckont cucreme
XUMUYECKUX 3JIEMEHTOB

.. MenpneneeBa, CTpOEHHUE UX
aTOMOB, HAXO0XKJI€HUE B IPUPOJIE.
PuU3NYECKNE U XUMUYECKUE CBOMCTBA
(Ha mpuMepe HaTpUsl U Kayus),
noyueHue. OKCUJIBI U TUIPOKCHIBI
HaTpud u kanus. [I[pumenenune

OOBICHATH 0011IHE 3aKOHOMEPHOCTHU

B U3MEHECHUU CBOMCTB 3JIEMEHTOB-
METAJUIOB U UX COEMHEHUH B TPYyIIax
C YYETOM CTPOCHUS UX aTOMOB.
IIporHo3upoBatb CBOMCTBA
XUMHUYECKUX IJIEMEHTOB U UX
COEMHEHU HAa OCHOBAHUU
3akoHOMepHocTel [lepuoanueckon
CHUCTEMBI XUMHYECKHUX 3JIEMEHTOB.
YcranaBnuBaTh IPUYMHHO-
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IIEIOYHBIX METAJIJIOB U X
COCIMHEHUH. bronornyeckas posib
HATpUS U KaJusl.
[IlenouHO3eMeIbHBIC METAJLIIBI MAarHUM
1 KaJbIUH: TTOJIOKEHHUE

B [Iepnonnueckon cucreme
XUMHUYCCKHUX AJIEMEHTOB

J.N. MenneneeBa, CTpOEHUE UX
aTOMOB, HaXO0XKJICHHE B TIPUPOJIE.
du3nyeckue 1 XUMHUUYECKHE CBOMCTBA
Martms U Kajapnus. BaxxHenmme
COCIUHCHMS KaIbIIUS U MarHus
(oKcua, THAPOKCHI, COJTN), CBOICTBA,
npuMeHeHue. JKecTkoCcTh BOJbI U
cnoco0slI ee ycrpaneHnus. KpyroBopot
KaJIbIIUsI B IPUPOJIEC.

AJIOMUHMI: TIOJIOKESHHUE

B [Iepnonnueckoit cucreme
XUMHYECKHUX DJIEMEHTOB

.. MenneneeBa, CTpOEHHUE aTOMa,
HaxoXJIeHue B npupoje. duznueckue
1 XMMHYECKHE CBOMCTBA aJTIOMUHUS.
AmdoTepHbIe CBONCTBA OKCUIA U
rUJIpoKcHUaa amtoMuHus. [IpuMeHeHue
aJIFOMUHUS 1 €TO CIUIaBOB.

Merannel b-rpym.

OO6m1as XxapakTepuCTUKa METAIJIOB

CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIECTBA — CBOWMCTBA —
MpUMEHEHNE — Ha IpUMeEpax
M3y4aeMbIX BEIICCTB.
XapakTepuzoBaTh (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MIPOCTHIX
BEIIIECTB METAJJIOB U COSTNHEHNH
(OKCHIOB, TUAPOKCHUIIOB, COJICH),
CIIOCOOBI X TIOJIYYCHUS, TPUMEHCHHE
Y 3HAYCHHUE B MPUPOJIC U KU3HU
YyeJIoBeKa.

Jloxa3piBaTh aM(OTEPHBIN XapaKTep
OKCHJIOB M TUIPOKCHIOB aTFOMHHUSI,
IIMHKA U JKeje3a.

[TpoBOIUTH KaUECTBEHHBIC PEAKITUT
JUTSL pacIiO3HaBaHUS N3YYCHHBIX
BEIECTB (KATHOHOB METAJIOB).
OOBACHATH HA IPUMEPAX CYIIHOCTh
AKOJIOTHYECKHUX MPOOIIeM, CBI3aHHBIX
C HAXO0KJIEHUEM COEIUHEHUN
METAJIJIOB B OKPY KAIOLIEH Cpeie.
[InarupoBaTh M OCYIIECTBIISATH

Ha MPaKTHUKE XUMHUCCKHE
AKCIIEPUMEHTHI, IIPOBOIUTH
HaOJIIOJICHUS, JIeJIaTh BBIBOJIBI

0 pe3yJIbTaTaM IKCIIEPUMEHTA

IIPH MPOBEJACHUH JTAOOPATOPHBIX
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Bb-rpynn (moOoYHBIX MOATPYIII):
nojoxenue B [lepruoanueckoi
CUCTEME XMMUYECKUX AIIEMEHTOB
JI.11. MenpneneeBa, 0COOCHHOCTH
CTPOEHHUS aTOMOB. SIBIIeHUE
«MpOBaJIa» 3JIEKTPOHA HA MIPUMEPE
CTPOEHHSI aTOMOB XpOMa, MEJIH,
cepebpa. BaneHTHbIe cCOCTOSIHUS
aTOMOB d-3JIEeMEHTOB, CTETICHU
OKHCIICHHS] aTOMOB B COECJJUHEHHUSIX.
3aBUCUMOCTH KHCJIIOTHO-OCHOBHBIX
CBOMCTB OKCUJIOB U THAPOKCHUIOB
METAJIJIOB OT 3HAYCHHUSI CTEIICHU
OKHCJICHUSI DJIEMEHTA B COCTMHCHUU
(Ha mpuMepe COeTMHEHUI XPOMa).
[lepBoHauanbHBIE TPEACTABICHUS

0 KOMIUJIEKCHBIX COE€IUHEHHUSIX.

Mens u cepeOpo: CTpOCHHE aTOMOB,
cTeneHu okucieHus. O01ue KpaTkue
MpeACTaBICHUS O (PU3UIECKUX U
XUMUYECKUX CBOMCTBAX MPOCTHIX
BEIIIECTB (B3aUMOICHCTBHE

C KUCJIOTaMHU-OKUCITUTENSIMU),

00 MX OKCHIaxX, TUAPOKCHUIAX U COJIAX,
ux npumenennu. [IpeacraBieHus

00 aMMUaYHBIX KOMILIEKcax cepedpa u
Menu. KaduecTBeHHbIE peakun

OTIBITOB U MPAKTUYECKUX PadoT.
[Ipou3BOANTH BBIUUCICHUS

10 XUMHUYECKUM YPAaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOM paboTe
B Iape WIH TPYIIIe.
Hcnonb30BaTh U BHINTOTHEHUH
y4eOHBIX 3aJaHUil U B IPOLECCe
UCCJIEN0BATENBCKON IESATEIBHOCTH
Hay4HO-TIOMYJISIPHYIO JINTEPATYpPy
XUMHUYECKOTO COJEpKaHUS,
CIPaBOYHbIE MATEPHAIIBI, PECYPCHI
Nutepnera

72



®denepanbHas paboudast mporpamma | Xumus. 8—9 kitaccsl (yriyO0aéHHBINA YPOBEHbB)

Ha KaTHOHBI MeH (2+) u cepedpa.
[{uHK: cTpOoeHHE aTOMa, CTETIEHb
OKHCJICHHsI. XapaKTepUCTHKA
(bU3MYECKUX U XUMUYECKUX CBOMCTB,
npuMeHeHue, aMmpOTepHbBIE CBOMCTRA
OKcHuJia v ruapokcuaa. KauectBeHHbIe
pEaKIuy Ha KaTUOHBI LIMHKA.
JKeneso: ctpoenue aroma, CTEIIEHU
okucienus. Haxoxaenue B mpupoe.
DU3NYECKNE U XUMUYECKHIE CBOMCTBA
JKele3a, mpuMeHeHue. buonornyeckas
pouib xkene3a. OKCUIbl, THAPOKCUABI U
cosin >kenesa (I1) u xxenesa (1), ux
COCTaB, CBOMCTBA U MOJIyYECHHE.
KauecTBeHHbBIE peakIIMy Ha KATHOHBI
xkenesa (2+) u xenesza (3+). Uyryn u
CTaJIb — CILIABBI XKeJe3a.
[Ipon3BOCTBO UyTryHa U CTaJIM.
DKOJIOrHYeCcKHe NpoOIIEMBI,
CBSI3aHHBIE C METAJLUTYPIrUYECKUMHU
MPOU3BOJICTBAMH.
IKcnepumenmanvHoe uzyuenue
eeuiecme u A6AeHUU
Jlemoncmpayuu:

B3aumopericTBre ¢ BOOON HATPUS U
KaJIbLIUSL.

OkpairBaHue IaMEHU HOHAMU
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HATpUs, KAUIUS U KaJIbIIUS.
BiaumoeiicTBre oKkcraa KaJbllus U
HATpUs C BOJIOU.

B3anMoaericTBre allFOMUHMS C BOJIOH,
C MOJIOM, KMCJIOTAMH U IIEJIOYaMH.
Buneomarepuansl: MexaHUYECKas
MPOYHOCTb OKCHUJITHOU TUIEHKHU
aJIIOMUHUS, TOPEHHE JKelle3a

B KHCJIOPOJE U XJIOpE.

JlabopamopHhvie onvimoi
O3HakomileHHE ¢ 00pa3amMu
M3y4aeMbIX METAJJIOB, UX IPUPOIHBIX
COECIVHEHUH U CIUIABOB.
B3auMonencTBre ruIpOKCUI0B HATPUS
U KasblMs ¢ okcusiom yraepona (IV) u
KHCIJIOTaMH.

UccnenoBanue cBOMCTB KapOOHATOB U
TUAPOKAPOOHATOB KaJbIHs, )KECTKOMN
BOJIBI.

N3ydenue nponeccoB MoJrydeHust
THUJPOKCHUIOB JKeJle3a, UX XUMHUYECKUX
CBOMCTB.

N3ydenne npu3HaKoB NPOTEKaHUS
Ka4eCTBEHHBIX PEAKIIUM Ha HOHBI
(Maraus, KajabIus, aJIOMAHMS, IMHKA,
xenes3a (2+) u xenesa (3+), meau (2+).
HccnenoBanre am(poTEepHBIX CBOMCTB
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TUAPOKCHUIA ATIOMUHUS, THIPOKCH/ 1A
xpoma* (III) u ruapoKcuIa IMHKA
Ipaxmuueckue pabomoi

No 8. JKE€cTKoCTb BOJBI 1 METOJIBI €€
YCTpaHCHHUS.

Ne 9. Pemenue skcnepuMeHTAIIbHBIX
3aj7a4 1o TeMe « BaxkHelme MeTasibl
1 UX COCTUHCHUS.

Buiuucnenus:

COCTaBa CMECEH C MCIOIL30BAHUEM
pelIeHns CUCTEM ypaBHEHHI ™,
Pa3JIMYHbIC TUITBI BBIYUCICHUN

110 YPAaBHEHUSIM XUMHYECKUX PEAKIUN

Hroro no pazaeny:

20/32

Paznen 4. Xumusi 1 OKpy:Kawinas cpeaa

4.1

BemecTBa u MmaTrepuansl
B JKHU3HHU YEJIOBEKA.
OCHOBBI KOJIOTHYECKOI
IPaMOTHOCTH

5/5

BemectBa u maTrepuaisl

B IMOBCEITHEBHOMW JKU3HU YEJIOBEKA.
BaxHeiimme BeniecTa 1 MaTepuabl,
00J1aCTH X TPUMEHEHUS.
be3omnacHoe UCIob30BaHUE BEIIECTB
U XUMUYECKUX PEAKIIUMA B OBITY.
ITepBas moMOIIb TPH XUMHUYECKHUX
0’KOTaxX U OTPABJICHUSX.

HoBbie MaTepuanbl 1 TEXHOJIOTHH.
[TpyuHLIMIIBI «3ETTCHON XUMUW.

OCHOBBI 9KOJIOIMYECKON TPAMOTHOCTH.

XuMus 1 3J0pOBbE. 3HAYEHUE

PackpbIBaTh CMBICI H3y4aeMbIX
TTOHSITUH.

XapakTepu30oBaTh POJIb XUMUU

B Pa3JIMYHBIX chepax AesTeTbHOCTH
JII0JIeH, OCHOBHBIE BEIIECTBA U
MaTepuabl, MPUMEHSIEMbIE B dKU3HU
COBPEMEHHOI'0 YeJIOBEKa.
OOBICHATH yCIOBHS 0€30MaCHOTO
HCIIOJIL30BaHUs BEIIECTB U
XUMUYECKUX PEAKIIUN B OBITY.
YMeTh OKa3bIBaTh MEPBYIO MOMOIITH
MIPU XUMUYECKHUX 0KOTrax U
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M3y4aeMbIX XUMHUYECKUX AJIEMEHTOB
U UX COCIUHCHUM IS
(YHKIIMOHUPOBAHUS OpraHU3Ma
yesnoBeka. [IoHsTre o 310poBoM
o0Opa3se KU3HH.

XUMHUUYECKOE 3arps3HEHUE
OKpY>Karollen cpeibl. DKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHBIC

C COCIMHEHUSAMU yTIIEpO/Ia, a30Ta,
CEpBI, TKENBIX METAIIIOB. [ loHaTHE
o [IJIK. Ponp xumuu B permieHnn
AKOJIOTHYECKUX ITPOOJIEM.
IKcnepumenmanivbHoe uzyueHue
eeuiecme u A6J1eHUU
Jlemoncmpayuu:

Komnekmum 06pa3iioB MaTepraioB
(cTpouTeNbHBIC MAaTEPUAIIBI, CIIJIaBbI
METAaJIJIOB, TOJIUMEPHBIC MaTepUAIbI ).
[Ipe3eHTanuu u BUACOMaTEpUAIbI

10 TEME.

JlabopamopHhvie onvimoi
Onpenenenrne KUCIOTHOCTH
MIPUPOIHBIX BOJI.

MozaenupoBanue nporecca
00pa3oBaHUs KUCIOTHOTO IO,
M3YYEHHUE €r0 BO3JICUCTBUS

Ha MaTepHabl

OTpaBJICHUSIX.
OOBACHATH CYIIHOCTh METOJIOB
oXpaHbI aTMOC(HEPhI, BOTHBIX U
3€MEJIbHBIX PECYPCOB OT 3arpsi3HEHUM.
AHaIM3UPOBATh U KPUTUUECKU
OIICHUBATH MH(OPMAIINIO O BIUSHUH
MIPOMBIIIUIEHHOCTH, CEJIbCKOTO
X035MCTBa, TPAHCIIOPTA HA COCTOSIHUE
OKPY’KaroUIEH CPEIbI.

Hcnonb30BaTh XUMHUYECKUE 3HAHUS

B [NIOBCETHEBHOM KU3HU

11 oOecrieueHrs 0€30MacCHOCTH U
COXPaHEHHUS 3/I0POBBS

IpHU OOpAILIEHUH € ITpenapaTaMu
OBITOBOM XUMUHU, JJISI COXPAHEHUS
OKPYXarOIIEH CPEeIbI.

[TonyuuTh peACTaBICHUS

O MPABUILHOM UCIIOJIb30BaHUU
M3YUYCHHBIX BEIIECTB U MATEPUATIOB
(MuHepaabHbIE YI00pEHHUS, METAILIBI U
CIJIaBbl) B OBITY, CEJILCKOM XO3SIHCTBE,
Ha MMPOU3BOJICTRE.

Hckare n aHann3upoBaTh
nH(poOpMaIuio 0 CBONCTBaX BEIIECTB,
MMEIOIIUX BaKHOE MPOMBIILICHHOE
3HAYCHUE, U XUMUYECKUX PEAKITUSIX,
JIeKAIUX B OCHOBE MPOMBIIIIEHHBIX
CIoco0OO0B MOTYUYEHHUsI BEIIIECTB,
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B LIEJISIX OMPEIeTICHUS palliOHATBHBIX
MO/IXO/I0B K MCTIOJb30BAHHIO
MPUPOTHBIX PECYPCOB.

[IpuHuMaTh ydyactue B 00CYKIECHUU
po0IeM XUMHIECKOU 1
HKOJIOTUYECKOM HANpPaBICHHOCTH,
BBICKA3bIBAaTh COOCTBEHHYIO MTO3UITHTO
1o npodJyieMe U mpeaiaraTh
BO3MOYKHBIC MyTH €€ PEIICHU.
Co3niaBaTh MUCHMEHHBIE U YCTHBIE
coobrieHus, pedepatsl, TOKIAIbI,
MIPE3CHTAIUN TIPH BHITIOJTHEHUN
y4eOHBIX 3aIaHUI U B MPOIECCE
MPOEKTHO-UCCIIEI0BATEIbCKON
JIESITEIIbHOCTH.

Hcnons30BaTh NPEACTABICHUS

o cepax npodeccunoHaIbHON
NESTeTLHOCTH, CBI3aHHBIX C HAYKOU U
COBPEMCHHBIMH XUMUYCCKUMH
TEXHOJIOTUSIMU, KaK OCHOBY

JUTSL PACCMOTPEHUS XMMHUH B KaU4eCTBE
cthepsl cBoel Oyaymein
poeCCUOHATILHOM ESITEIIBHOCTH U
JUTIsl OCO3HAHHOTO BHIOOpA XMMUU KaK
mpoHIBHOTO TIpeaMETa

MIpY TePEX0/Ie Ha YPOBEHB CPEAHETO
o01ero oOpa3oBaHus

Hroro no paszaeny:

5/5
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Pa3gen 5. O0001menune 3HaAHUH

5.1

[ToBTOpeHue u 06001IeHNE
3HaHUHA OCHOBHBIX
pa3zeIoB KypcoB

8—9 xiraccoB

5/10

[Tepuoanueckuii 3aK0H U
ITeproanyeckas cuicTeMa XUuMHUYECKUX
AJIEMEHTOB B CBETE MPEACTABICHUN

O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH
B U3MCHEHHH CBOMCTB XUMHYCCKHX
3JIEMEHTOB U UX COCIUHCHUI

B MIEpUOJIaX U TpyIIax.

CtpoeHue BeliecTBa B TBEPAOM,
YKUJIKOM Y Ta3000pa3HOM COCTOSIHUU.
Buabsl XuMH4ecKkou CBSI3H.
3aBHCHUMOCTH CBOMCTB BEIIIECCTBA

OT THUIIA KPUCTAIUTUYECKON PEIICTKU U
BUJIa XUMHUYECKOM CBS3H.
Kinaccudukanust XuMu4ecKuX peakiiuii
M0 PA3IUYHBIM IPU3HAKAM.
ITIporuo3upoBaHure BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX
MIPEBpPAIICHUN B pa3IMUHbBIX YCIOBHUAX
Ha OCHOBE MPEICTABICHUI
XUMHUYECKON KMHETHUKH U
TEPMOJAVUHAMUKH.

XUMHUUYECKHUE PEAKIIUU B paCTBOPAX.
I'moponus comeii. Peakiuu
OKHCJICHUS-BOCCTAHOBJICHMS.
DIIEKTPOJIN3.

[Iporuo3upoBarts CBOMCTBA
XUMHYECKUX IJIEMEHTOB U UX
COEIMHEHNI Ha OCHOBAHUU
3akoHOMepHocTer [lepuonnueckon
CUCTEMBL.

OnuceIBaTh XUMUYECKHE CBOMCTBA
BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJATBEPKAATh CBOMCTBA TPUMEPAMU
ypaBHEHUH peakivii HOHHOTO0 OOMEeHa
Y OKHCIIUTEBbHO-BOCCTAHOBUTEIBHBIX
peaKkuu.

IIporao3upoBaTh CBOWCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOECHHUS.
[Iporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMHUECKHUX

IIPEBPAILECHNAN B PA3JINYHBIX YCIOBUSIX.

[Tpon3BOIUTH BBIYUCIICHUS

10 XUMHUYCCKUM YPaBHECHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe
B IIape WM B TPYIIIE
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CBoiicTBa KHCJIOT, OCHOBAaHUI U COJICH
B CBETE MPEACTABICHUI

00 PJIEKTPOIUTUICCKOM AUCCOITUAITAN
Y OKUCJIUTEIIbHO-BOCCTAHOBHUTEIIBHBIX
pEaKIusX.

DKcnepumenmanvHoe uzyueHue
eeuiecme u A61eHUil

Ilpaxmuueckue pabomoi™:

Ne 10. Pemienne skcnepuMeHTaIbHBIX
3aJlay 1o TeMe « XMMUYECKHE
PEaKITm.

No 11. Pemienne s3xcriepuMeHTaIbHbIX
3aJ1a4 o TeMe «MeTajjibl, HeMeTaJlIbl
U UX COCIMHCHUSD)

Hroro no pazneny 5/10
Pe3epBHOE BpeMs 5/10
OBUIEE KOJIMYECTBO 102/136
YACOB I10 ITPOT'PAMME
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