


HOACHHUTEIBHASA 3AITMCKA

IlporpaMma 1o XMMHM Ha YpOBHE OCHOBHOIO obmero o6pa3oBaHus
COCTaBICHa HAa OCHOBE TPEOOBaHMH K pe3yIbTATaM OCBOGHMA OCHOBHOM
00pa30BaTENBHOI MPOrpaMMBI OCHOBHOTO 06mmero o6pasosanus, HpEACTaBIeHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (beAepaILHOI paboueil TporpamMmel
BOCIIUTAHHA H C yIETOM KOHUEIIHH NPEONABaHMA YIe6HOro IpeaMeTa « XuMuDy
B 00pa3oBaTenbHBIX Opraru3anwix Poccuiickoit Denepanym.

IIporpamma 1o xumum gaér IPEICTaBICHHE O MelAX, obmel crpareruu
o6yd4eHHs, BOCHHTAHMA M DasBUTHA OOYYAIOMIHXCS cpencrBaMu  y9e0HOIO
IpenMeTa,  YCTaHABIMBACT  OOA3aTENBHOE  LPEIMETHOE  CONCPIKAHHE,
NIpeyCMaTPUBACT DPACHpPENCIeHHe €ro N0 KIaccaM H CTPYKTYPHPOBAHHE IO
pasnenaM H TEMaM INpOrpaMMbl N0 XHMMH, ONpENEIAeT KOINYEeCTBCHHEIE H
Ka4eCTBEHHbBIE XapaKTePUCTHKH COJEpIKaHMA, PEKOMEHIYEMYIO
HOC/ICIOBATEIBHOCT  H3Y9YEHHA XUMHMH C Y96TOM  MEXIOPEIMETHBIX |
BHYTPUTIDEAMETHBIX ~ CBs3€H, JIOTMKM y4YeOHOTO IIPOLECCa, BO3PACTHEIX
ocobeHHOCTeH OO0y4alOImMXCs, ONIpeneiIier BO3MOXHOCTH ImpeaMeTa A
peanu3amuy TpeOOBAaHUH K pe3ynbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelnHOM
IpOrpaMMBl HA YPOBHE OCHOBHOT'O 00mero o6pa3oBaHMA, a Takke TpeGOBaHHH K
pe3yibTaTaM 00y4eHHs XMMHH Ha YPOBHE Ielel H3yYeH S HPeAMETa i OCHOBHEIX
BUJIOB y4eOHO-TIO3HABATENBHON eATENPHOCTH OOYYAIOMErocs MO OCBOEHMIO
y4e6HOr0 CoJepKaums.

3HaHHe XHMHHM CIYXHT OCHOBOH [T (POPMHUDOB2HHS MHPOBO33PEHHS
oOyuaromerocs, €ro NpeICTaBICHUIl 0 MaTEpHATBHOM EAMHCTBE MHDA, BAKHYIO
poOmE HIpaoT (opMHpyeMEle XMMHEH IPEICTABICHHS O B3aHMOHPEBPAIICHHUIX
SHEPTUM U OO SROMIONMM REIIECTE B NPHPOJAE, O IYTAX pemeHns IIIo0aNbHBIX
npobIeM YCTOHYMBOIO pa3sBHTHS HEIOBEYECCTBA — CHIPHEBOH, SIIEPreTHYECKOH,
HUIIEBOH M SKOJIOTMIECKOM 6e3011acCHOCTH, HPOOIIeM 3IpaBOOXPaHEHMS.

N3ygenue xumum:

CHOCOOCTBYET  pealH3allHM  BO3MOXHOCTEH JUIi  CaMOpasBHTHA |
(opMUPOBAHKA KyIbTYPHI IAYHOCTH, €& 00IIEH U QYHKIMOHATHHON FPAMOTHOCTH;

BHOCHT BKIaJ B (OpPMHUPOBaHWE MBIILUIEHHA M TBOPYECKUX CIIOCOOHOCTEH
O0yJalolmmxcs, HaBHIKOB HX CaMOCTOSTENbHONH yueGHOM meATelbHOCTH,
OKCHEPUMCHTANBILIX M MCCIEJOBATENbCKUX YMEHHH, HEOOXOHMMEIX Kak B
IIOBCETHEBHOM XHU3HHU, TaK U B IPO(ECCHOHANBHOM AEITEILHOCTH;

3HAKOMHT CO CHEHM(HKOH HAaydHOTrO MBIIUIENHMS, 3aKIANBIBAET OCHOBEI
IIEJIOCTHOTO B3IVIA/a Ha €MUIICTBO IPUPOILI U 9EIIOBEKA, ABJIAETCSA OTBETCTBCHHBIM

3TaHOM B (POPMHPOBAHHH €CTECTBEHHO--HAYIHOM MPAMOTHOCTH 06Y4aIONHXCS,
CHOCO6CTByeT (i)OpMPIpOBaHI/IIO ICHHOCTHOI'O OTHOIIICHHA K C€CTCCTBCHHO-



XUMUYECKHX PeaKInii, B GOpMUPOBAHHY ¥ Pa3BHTHH [03HABATEIBHEIX YMEHUMNA U
MX DPAMCHEMMH B Yy4eOHO-IO3HABATENBHOM H y4eGHO-MCCIIETOBATEIBCKOl
ACATCIILHOCTH, OCBOCHIM NpPaBHN 0€30IIaCHOTO OOpAIEHHI C BEMECTBAMH B
ITOBCETHEBHOM JKHU3HH.

Ilpy M3y4eHWH XMMUM 11d YPOBHE OCHOBHOIO OBUIEro 00pa3oBaHMs BaxXHOE
SHaYEHHE IPHOOPENH TaKHE NEeIH, KaK;

— (OpMHMpOBaHHE MHTELIEKTYalbHO Pa3BHTOM JTWYHOCTH, TOTOBOM K
CaM000pa30BAHHIO, COTPYIHHYECTBY, CaMOCTOATEIFHOMY HPHMHATHIO pEIICHHI,
CIIOCOOHOM a1aNTHPOBATECA K OBICTPO MEHIONMMMCS YCIOBHIM JKU3HHY,

— HaHpaBIEHWOCTh OOyd4eHMs HA CHCTEMATHYECKOE MpPHOGIIEHHE
oby9aromuxcs K CaMOCTOSTENbHOM HO3HABATEIHHOM JEATEILHOCTH, HAYYHBIM
METOJaM IIO3HAHWA, (OPMHUpPYIOIMM MOTHBALMIO H PasBHTHE CIIOCOGHOCTEH K
XHMUH,

— obecredenne yCIoBHi, CIIOCOOCTBYIONIMX IpHOOpETEHHIO 00y9aroImUMucs
ONBITA PAa3HOOOPA3HOM MEATENBHOCTH, IIO3HAHHMSA M CaMOIIO3HAHHS, KIIOYEBEIX
HaBBIKOB (KIIOYEBBIX KOMIIETEHIHIT), HMEIOMMX YHUBEPCAILHOE 3HAYCHHE LA
PasIMYHBIX BUIOB AEATEILHOCTH,

— ¢opmupoBanue o0mel ¢GyHKIMOHATBHON H €CTECTBEHHO-HAYIHOM
I'paMOTHOCTH, B TOM YHCIE€ YyMEHHH OOBACHAT, H OICMHBATh SBICHUA
OKPYXAfOIET0 MHpA, HCIONb3Ys 3HAWHA H OMNBIT, HONYy9EHHBIC NPH H3y4CHUU
XMMHH, NPUMEHATh WX HPH pPEHNICHHH HPOOJIEeM B HOBCETHEBHOM XHM3UM M
TPYZOBOM AEATEIbHOCTH;

— (opMupoBaHHe y OOYHalOmUXCS TyMaHMCTHUECKMX OTHOLICHHIA,
HOHMMAaHMs IE€HHOCTH XMMHYECKUX 3HAaHWH AN BHIPAaOOTKH 3KOJIOTHYECKH
Ienecoo0pasHoro IOBENEHMS B OBITY M TPYAOBOH JEATENBHOCTH B IEMSX
COXPaHEHHA CBOETO 3J0POBbA U OKPYKAIOIei HPUPOIHOM CPEIBL;

— Pa3BUTHE MOTHBAIlMM K OOYYEHHMIO, CIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTaHHIO Ha OCHOBE YCBOCHHA OOIICYENOBEYECKUX IIEHHOCTE,
FOTOBHOCTH K OCO3HAHHOMY BHIOOPY NMPOGWIA M HANPABIEHHOCTH NAIbHEHIIIEro
o0ydeHus.

OGmee wmcmo 9acoB, OTBEASHHBIX Ui HM3y4€HHS XHAMHH HA YDOBHE
OCHOBHOT0 o01Iero o6pasosanus, cocTapiaer 136 4acos: B 8 kinacce — 68 gacos (2
4aca B HEZIEI0), B 9 Kimacce — 68 gacos (2 4aca B Heflemo) |



COAEPXKAHME OBYYEHHA

8 KJIACC

IepBonayaasinbie XHMHYECKHE MONATHA

IIpenmer xumud. Poie XuMuM B XKM3HM 9€I0BeKa. XUMHs B CHCTEME HayK.
Tema m BemecTBa. ®PHU3KMYECKME CBOMCTBAa BEMIECTB. ATpPEraTHOE COCTOAHHE
BemecTB. 1loMATHE O METOAAX IMO3HAHUSA B XMMHH. YHCTHEIE BEMIECTBA U CMECH.
CHOCOOBI pa3aeneHus cMeceH.

ATOMBEI M MOJEKyJbl. XdAMHYECKHE dIEMEHTH. CHMBOIBI XUMIIECKUX
sneMeHTOB. [IpOCTHIC U CIIOXKHEIE BEIIECTBA. ATOMHO-MOJIEKYILIPHOE YI€HHE.

Xumudeckas Qopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHMX 3SJIEMEHTOB.
3aKkoH IMOCTOSHCTBA cocraBa BemectTB. OTHocHTENBHAd aTOMHAas Macca.
OTHOCHTENIBHAS MOJEKY/IApHas Macca. MaccoBas M0 XMMHUYECKOI'O DIEMEHTa B
COCTHHCHHH.

KommaecTBo BemecTsa. Mois. MomapHas Macca. B3auMoCBA3b KOJIN4ECTBa,
MAcCHl M UMCIa CTPYKTYPIBLIX €AuHML BemecrBa. Pacuérsr mo ¢opmymam
XMMHYECKUX COCANHEHMH.

dp3ugecKne U XMMUYECKUE ABICHUA. XUMUIECKasd pPeakiys u €€ MpU3HaKHU.
3aKOH COXPAHEHHS MAcCHl BEMECTB. XuMHUeckue ypasHenus. Knaccupuxanus
XHMAYECKHAX PEaKIii (COeqUHEH s, PA3IOKEHIA, 3aMEMEHNS, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUECKOM HOCYIOM, MpaBuiaMy paboTel B 1a00OpaTOpHH H
npuéMamu oOpamenys ¢ 1ab0paTopHBIM 000pYAOBAHHEM, H3YIEHHE H OHHMCAHHE
(usMgecKHX CBOMcTB 00pasyoB HEOPraHWYECKHX  BEIIECTB, Habmo[eHHe
(usmueckux (IUIaBICHHE BOCKA, TasHHWE JbJa, PACTHPaHME caxapa B CTYIKE,
KUIeHne W KOHJIEHCAIWs BOJABI) M XMMHYECKHX (TOPEHHE CBEYM, IIPOKATHMBAHHE
MEAHON NPOBOJIOKH, B3AHMOJEHCTBHE Meja ¢ KHCJIOTO) siBnenuii, Habmonesue u
OLHMCaHHE NPU3HAKOB MPOTEKAHMA XHMHYCCKAX Deakumil (pasioXeHHe caxapa,
B3aUMOJICHCTBHE CEpHOM KHMCIOTHI C XIOpHAOM Oapus, pasnoXKeHHE TMIPOKCHIR
mexu (II) pu HarpeBaHHMH, B3aUMOJEHCTBHE JKeIe3a C paCTBOPOM CONK MEAU 1D,
H3ydeHHE CIIOCO0OB pasJieieHHs CMecedl: ¢ HOMOIIBIO MarHuTa, (UIBTPOBAHUE,
BEITIAPMBAHHAE, TUCTUULALMA, XpOMATOrpadus, IPOBEACHHE OYHCTKH IIOBapEHHOM
conu, HaOmojgeHwe W  ONMCAHHE  DE3YNHTAaTOB  INPOBEJCHMA  OIBITA,
MIUTIOCTPUPYIOIIETO 3aKOH COXPAHGHHS MaCChl, CO3JaHME MOJCIEH MOIEKy.
(IapocTepKHEBBIX).

Baxkuelimue NpeACTABUTEIH HEOPTrAHHYECKHX BEMIECTB

Bo3ayx — cmech ra3oB. Cocras Bosmyxa. Kucaopon — JIEMEHT M IPOCTOE
BemecTBo. HaXoxIeHHE KHCIOpoAa B IpHpofe, (U3MIECKHE M XMMHUICCKUC
cBoitcTBa (peakuuu ropenus). Oxcuael. 1IPpHMEHEHHE KHCIOPOJA. Croco0BI



MCCIENOBAHHE O0pasloB HEOPTaHHYECKHMX BEMIECTB pAIMYHEIX KIACCOB,
HaOMTIO/ICHHE M3MEHEHNMA OKPAaCKH HHAWKATOPOB B PACTBOPAX KUCIOT H IIENOYEii,
M3yYcHHE B3auMonmeHcTBuA okcuna mexu (II) ¢ pactBopoM cepHO#t KuCTOTEL
KHCIOT C METalaMH, PEaKIWidl HEWTpalu3alid, NONTyYeHHE HEPACTBOPHMEIX
OCHOBAHMM, BHITECHEHHE ONHOrO METAallla APYTMM W3 PacTBOpA COIH, PelLICHHE
SKCIEPHMEHTANBHBIX 3aJa4 M0 TeMme «BaxHeilmme xiaccel HeOpraHMYECKHX
COCAMHEHUIN.

Hepuoauyecknii 3axkoH u Ilepmoamuyeckas cHCTeMa XHMHYECKHX
aneMentToB JI. M. Menngeneea. CtpoeHHe aToMoB. XMMHYeCKAs CBS3b.
OKHCJIMTENBI0-BOCCTAHOBHTEIbHBIE PEAKIHH

IlepBele MOLBITKM KIACCHQUKAIMM XUMHYECKHX 3JI€MEHTOB. Ilomarwe o
IpyImax CXOAHBIX SJIEMEHTOB (IIENOYHBIE M INENOYHO3EMEIBIBIE METAIITEL
TaJIOrCHbI, HHEPTHBIE Ia3bl). DIEMEHTEHI, KOTOPHIE 00pasyioT aMpOTEPHEIE OKCHIIBI
Y TUIPOKCHIBL.

Hepronuueckuii 3aKoH. Ilepronuieckas cHCTEMa XUMIIECKHX 3IIEMEHTOB /1.
WU. Mengeneesa.  KopoTkomepuopHas H  UIMHHONCPHOOHAA  (DOPMEL
ITeproauaeckoii cucTeMEl XuMUYecKuX 3neMenToB [, Y. Meuneneesa. Ileproas
H rpynnbl. @U3WMYECKHH CMBICI MOPAAKOBOIO HOMepa, HOMEPOB IEPHOAA H
I'pYIIIBI JIEMEHTA.

Crpoenne aromoB. CocTas aToMHBIX szep. M3otomsl. dnekrpomsl. CTpoenne
JNEKTPOHHBIX 00070YeK aTOMOB HepBBIX 20 XHMHMYECKHMX DSIEMEHTOB
Ilepuomuueckoit cHcteMnl JI. M. MenneneeBa. XapakTepucTHKa XMMHYECKOIO
3NEMEHTA 110 ero nonoxeHuto B Ilepuoanyeckoii cucreme /. . Meuneneesa.

3aKOHOMEPHOCTH M3MEHEHHS paahyca aTOMOB XHMHYECKHX 3IIEMEHTOB,
METAUIMYECKHX ¥ HEMETAIUIMYECKUX CBOMCTRB 10 I'PYTINaM M HEPHOAaM.

3nagenue Ilepnoanaeckoro 3akona u IleprogiaecKoit CHCTEMBI XUMHYIECKHX
DJIISMEHTOB 11 PasBHTHA Hayku Hu mpaktuku. J{. M. Menaenees — y4éneri u
IpaX<1aHHH.

Xumudeckasd cBA3b. KoBalleHTHas (monsApHas H Hemoisipoasd) CBA3b.
ONEKTPOOTPUIATENEHOCTh XUMHYECKUX IeMeHTOB. VIOHHAA CBA3b.

Cremenp  okmcneHusa.  OKUCIUTEIHHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
ITponiecchl oxucnenus u BoccraHoBIeHN. OKUCIUTENM H BOCCTAHOBHUTEIH.

Xumuueckuii Ixcnepumenm:

H3ydeHue o0pas[oB BEMIECTB METAUIOB M HEMETAIOB, B3aHMOJAECHCTBHE
THAPOKCHAA IMHKA C DPAacTBOPAMH KHCIOT M IIeN04eii, HpPOBEACHHE OIBITOB,
HIIIOCTPHPYIOIIUX  NpHMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIFHBIX  PEAKIIHMH
(ropemue, peakiuy pas3IOKEHUA, COCTUHEHNA).

Mescnpeomemnuie ceasu

Peamm3anysa MeXmpeaMETHBIX CBA3€H HPH H3Y4YEHHHM XUMHH B 8§ Kiacce



3IEKTPOHHOTO Oananca.

Teopus 3MEKTPOIUTHICCKOM AUCCOLUALMH. DICKTPOIUTEL M HEIICKTPOIUTEL.
KaTtuonsl, anvoHEl. MeXaHM3M AMCCOITHALIMM BEINECTB C PasIMYHBEIMHM BHAaMH
xuMudeckoi cBa3u. Crenens nuccoranay. CHIBHEIE H CIa0bIE 3TICKTPOINTEI.

Peaxmum noHHOro 06MeHa. Y CIIOBHS IIPOTEKAHUA PEaKIHid HOHHOrO0 OOMeHa,
HONHLIE M COKpaméHHBIC WOHHBIE YpaBHEHHA peakuumil. CBOHCTBAa KHCIIOT,
OCHOBaHMII ¥ CONEH B CBeTe TMPEACTABICHHH 00 3IEKTPOIMTHYECKOM
nnccoruanuy. KagecTBeHHbIe peakiiuy Ha HoHEL [lonaTHe 0 THApOH3e COIEH.

Xumuueckuii Ikcnepumenm:

03HAKOMJIEHHE C MOJCIIMH KPUCTAINIMYECKMX DEINETOK HEOPraHMIECKUX
BEIlECTB — METAJUIOB M HeMeTawioB (rpadura M amMasa), CIOXKHBIX BEMIECTB
(XJI0pHa HAaTpHs), HCCIACNOBAHNE 3aBHCHMOCTH CKOPOCTH XMMHYECKOH peaKIH
OT BO3JEHCTBHSA Ppa3TAYHBIX (aKTOPOB, MCCICAOBaHHE JIIEKTPOIPOBOJHOCTH
PacTBOPOB BEIIECTB, NPOIECCAa IUCCOLMALMHE KHMCIOT, MIENO4Yed H CONeH
(BOSMOXHO  HMCIONB30BAHME BHJEO MATEPHANOB), TPOBCICHHE OIBITOB,
WUTIOCTPHPYIOMMX ~ NPU3HAKM  [POTeKAHWA pEaKuMi HMOHHOrO0  oOMeHa
(o6pasoBamMe oOcaika, BhUICTCHHWe Tasa, o00pasoBaHMe BOMBI), OIBITOB,
WLTIOCTPUPYIOMHAX  [PUMEPHl  OKHUCIHTENBIO-BOCCTAHOBUTENBHBIX — PEaKIHi
(TOpeHMe, PeaKuuy PaslIoKEeHUA, COEMUHEHHU), PACIIO3HABANHE IIEOPTaHUIECKHX
BEIECTB C HOMOINbIO KA4YECTBCHHBIX peaKiuii Ha MOHBI, DEIICHHE
SKCIEPUMEHTANBHBIX 3a/1a4.

HemMeTaibl 4 HX COeAMHEHHSA

O6mas XapakTepucTuKa ramoreHoB. OCOOCHHOCTH CTPOCHHA AaTOMOB,
XapaKTepHEIE CTeHeHHM okucneHnsa. CTpoeHMe M (Qu3MdecKue CBOHCTBA MPOCTHIX
BEIIECTB — TalOreHOB. XHMMHUYECKHE CBOMCTBA Ha IIpUMeEpe  XJopa
(B3aUMOJICHCTBHE C METa/llaMy, HEMETaIaMH, Menodamu). XiIopoBOZOPOA.
CoiHad KHCIOTa, XMMAICCKHE CBOHCTBa, IOIydeHHe, NPHMCHCHHE. HeiicTrue
XJI0pa H XJIOpOBOJOPOAA HA OPraHH3M deNoBexa. Baxueiimme XJIOpuIel ¥ uX
HAXOXKJICHUE B IIPUPOJIE.

O6mmas xapaxTepucTuka 3nementoB VIA-rpymibl. OCOOEHHOCTH CTPOCHHA
ATOMOB, XapaKTepHEIE cTeneHH okucieHHsa. CTpoeHHe M (u3ndIeCKHe CBOMCTBA
IIPOCTHIX BEMIECTB — KMCIIOPO/a B Cephl. AJUIOTPONHBIE MOXH(HUKAIIH KHCI0POza
u cephl. XuMHUecKue CBOHCTBa cepbl. CepoBOOpOJ, CTPOCHHE, (uU3HIECKUE H
XUMHYecKHe cBoMCTBa. OKCHIBI Cepbl KaK IPEACTAaBUTENH KHCIOTHBIX OKCHOB.
Cepmas kmciora, (Qu3udeckue M XHUMHYECKHC CBOHCTBA (oOmme Kak
IpeicTaBUTeNA Kiacca KHCIOT M cremudmyeckue). XUMHICCKHE PEakillH,
JeXampe B OCIOBE IPOMBIIUICHHOrO CIOCO0a HONY4eHHs CEpPHOH KHCIOTHL
Ipumenenne ceproit kucnorsl. Cony cepHOH KUCIOTHI, Ka9CCTBCHHAs peaKys Ha
cynpdar-uon. HaxoxeHme cepbl U €€ COCJHHEIHMH B HPUPOZE. XUMHIECKOE



Xumuueckuil Ixcnepumenm:

H3yICHHE 00pas3lo0B HEOPTAHMYECKUX BEMIECTB, CBOMCTB COITHOM KHMCIOTHI
TPOBE/CHAE KAYCCTBCHHBIX PCaKIUK Ha XJIOPH/-HOHE! M HalOllIOJEHHE IPH3HAKOB
UX IPOTEKAHHMA, OMBITHI, OTpaXaromue (H3MYCCKHE M XUMUYECKUE CBOHCTBA
rajjoreHoB W UX COCJMHEHHH (BO3MOXHO HCIOJB30BAHHE BHACOMATEPHAIIOB),
O3maKoMieHue ¢ obpasuamMu XJIOPHUIOB (TAJIOTE€HHIOB), O3NAKOMICHIE C
obpasilami  cepel I e€ COeNUHEHHAMH (BOBMOXKHO  HCIIOJNB30BAHHE
BU/ICOMATEPHAIIOB), HAOMIOAEHNE TIpoliecca OOYTJIMBAHUS Caxapa IOJ AeHCTBUEM
KOHUEITPHPOBAHHOM CEPHOM KHCIOTHI, HW3YYElIHE XMMHUYECKHX CBOUCTB
pa30aBlIeHNOM CEPHOH KHMCIIOTEL, TIPOBE/ICHNE Ka9eCTBEHIOM PEaKIUy Ha CyIbdart-
HOH I nabmrojeHne IpU3HAKa e MPOTeKamus, O3HAKOMIENHe ¢ (PH3HICCKAMHE
CBOMCTBAMM a30Ta, ¢ocdopa W MX coeqUHEHMH (BO3MOXHO HCIIONH30BAHUE
BH/ICOMATEPUANOB), 00pasiiaMu a30THEIX H (HoCHOPHBIX yHOOPEeHMH, II0TyYeHHE,
cobuparime, pacmoO3HaBaHME H H3yYelHC CBOWCTB aMMHWaKa, IIPOBEAEIHe
Ka9eCTBEHHBIX PEaKIdii Ha MOIl aMMOHHA M QochaT-uoH W M3yYeHHE IPI3HAKOB
HX IPOTCKAIMMs, B3aUMOAEHCTBHE KOMMIEHTPUPOBAHHOH a30THOM KMCIOTEI C MEABIO
(BO3MOXKHO  HMCHONB30BAaHWE  BHICOMATEPHANOB),  M3ydelHe  Mogeieit
KPUCTALIMIECKHX pPEETOK anmasa, rpadura, QymiepeHa, O3HAKOMIEHIE C
IPOLECCOM  a[CcOpOIMM pPAacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIIEM H
YCTPOWCTBOM IPOTIBOrasa, NOMy4cHHe, coOupaHue, pacCHO3HABAHHE M H3ydYEHHE
CBOWCTB YITIEKHCIIOIO Ia3a, IPOBEJCHNE KadyeCTBEHHBIX PEaKuuii Ha KapOoHAT u
CHIIMKAaT-MOHBI M H3ydYeNue MPU3NAKOB HX MNPOTEKAIHA, O3HAKOMIECIHE C
IPOMYKIMEH CHIMKATHOM IIPOMBINUICHHOCTH, PEIICHNE OKCIEPHMEHTAIBHEIX
3aja4 10 TeMe «BaxHelmuye HEMETaIUIBI M HX COEIHHEHUA.

MeTaibl 1 HX COeIHHEHUA

OO6mas xapakTepHCTHKA XUMHIECKAX 3TIEMENTOB — METAIUIOB Ha OCHOBAIIHM
ux mnonoxernua B IlepHommieckoil cucTeMe xmMHYcckux amemcHTos . H.
MenzeneeBa u crpoeHus aroMoB. CTpoeHHe MeTaLIoB. MeTajumnieckas CBiA3b H
MeTalulMdecKas  KpHUCTaJuIM4ecKas  pemerka.  DIEKTPOXMMHYECKHH  Psijl
HAIPHKEHUH MeTauoB. OI3udecKre ¥ XUMUIECKHE CBOMCTBA MeTaLtoB. OOmmue
CIIocOOBI MONy4YeHHs MeTaioB. IIOHATHE O KOpPO3HH METALIOB, OCIOBHBIE
criocoObl 3amuTel MX 0T Kopposun. Cmnapbl (CTaimb, 9YI'yH, IIOPATFOMHUHUM,
OpoH3a) U MX MPUMEHEHHUE B OBITY U IIPOMBINUICHHOCTH.

Illenounsie MeTannel: monoxeHue B Ilepuoaudeckoit cucreMe XMMHYECKHX
anemenToB JI. 1. MenzeneeBa, CTpOeHHE HX aTOMOB, HAXOXXACHHE B IPHPOJE.
dusudecKre ¥ XUMUYECKUE CBOICTBA (Ha mpuMepe HaTpusd U Kaymsa). OKCHIBI U
THAPOKCUABI HaTpusa u Kamud. [IpuMeHeHHe IHMENOYHBIX METaLIOB H HX
COCITUHETINI.

[llemo4yno3eMenbHEIE METALUIBI MarHdd M KaubliMd: TMOJIOXKEHHE B



€CTECTBEHHO--HAYYHOTO I[HUKIIA.

O0mpe ecTeCTBEHHO-HAYYHBIC HOMATHS: Hay4HBIi ()aKT, THOOTE3a, 3aKOH,
TCOpud, aHAM3, CHHTE3, KIACCHQUKAMA, TNEPHONUIHOCTh, HAOIIONCHHE,
SKCHICPUMCHT, MOACIHMPOBAHHME, H3MEPCHHE, MOJCNb, ABICHHE, IAPHUKOBHIH
3} deKT, TEXHONOIrHs, MaTepHUAITHL.

QusHKa: Marepus, aToM, SIEKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIH],
H30TONEBI, PagHOAaKTHBHOCTH, MONEKYNd, SNEKTPHUCCKAH 3apsd, IPOBOZIIHKH,
NOTYNPOBOJHMKY, JUINCKTPUKH, (DOTOINEMEHT, BEMIECTBO, TENO, OOBEM,
arperarnoe COCTOAHHE BEMECTBA, Ia3, paCTBOP, paCTBOPAMOCTh, KPICTALIMIECKAs
pemcTKa, CHIaBb, QU3MIECKHC BEIMYMHEI, CAUHHIBI M3MEPEHHI, KOCMHIUECKOE
IIPOCTPAHCTBO, IIANETHI, 3BE361, CONHIIE.

buonorus: dorocunTes, apxamme, Guocdepa, SKOCICTEMA, MHUHEDATBHEIE
yZoOpeHus, MUKPOIIEMEHTEI, MaKpO3JICMEHTH], TUTATENbHBIC BEIIECTRA.

I'eorpadmsa:  atmocdepa, ruapochepa, MuHepambl, TOPHEIE IOPOJHL,
HOJIC3MEIE HCKOIIAEMBIE, TOWINBO, BOAHEIE PECYPCEL.



ILTAHAPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOT'PAMMBI IIO
XHMHMHU HA YPOBHE OCHIOBIIOT'O OBIIEI'O OBPA3OBAHUSA

JUYHOCTHBIE PE3YJIbTATHI

JImgHOCTHBIE pe3ynbTaThl OCBOCHHUSA MPOIPAMMBI OCHOBHOILO OOIIETO
00pa3oBaHMA AOCTHTalOTCA B XOAe OOYUYCHHS XAMHUH B COMHCTBE y4eOHOH H
BOCIIMTATEIbHOM JEATEIBIIOCTH B COOTBETCTBUH € TPAAUIMOHHBIMHA POCCHICKMMH
COI[IOKYNBTYpIIBIMA M JYXOBIO-IIPABCTBCHHBIMH IICHHOCTSAMM, NPHHATHEIMH B
o0lmecTBe MpaBUIaMd W HOPMaMM IIOBEACHHA M CIOCOOCTBYIOT TIpolieccam
CaMOIIO3aINsA, CAMOPA3BUTHA I COIATM3ALMHA 00YIaAIOIMIIX CAL.

JIM9HOCTHBIE  Pe3yJIbTaThl  OTPAXAIOT  TOTOBHOCT,  OOydarOmmxcs
PYKOBOJACTBOBATHCA CHCTEMOH IIO3WTHBIBIX I[ICHHOCTHBIX OpHEHTAMHA II
pacIIIpenIie ONbITa ACATEIPHOCTH 112 €€ OCHOBE, B TOM YHUCIIE B YACTH:

1) HATPHOTHYECKOI'0 BOCHHTAHHA

IIEHHOCTHOT'O OTHOIIEHUS K OTECYECTBEHHOMY KYJIbTYPHOMY, HCTOPHICCKOMY
U MaydlnoMy NaclIeAd0, NOHMMAaHWA 3HA4YCNHs XWMHWYECKOM HAyKM B JKH3HH
COBpEMEHHOro 00miecTBa, CIOCOOHOCTH BIIaZIETh OCTOBEpION HH(popMaruei o
TIEPEIOBBIX JIOCTIDKEHUAX W OTKPHITHAX MHpPOBOM H OTEYECTBCHHOH XHMUH,
3alNITEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa ¥ 00IECTBA;

2) rpa)IaHCKOro0 BOCHHTAHHA:

MpEACTaBIeMd O CONUANBHBIX HOPMax M IIPaBUIAaX MEXIMYIIOCTHBIX
OTHOIICHHH B KOJUIEKTHBE, KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B OONIECTBEHHO
IOJIe3M0M, Yy4eOHO-HMCCIEeNOBATEIbCKOM, TBOPYECKOM M IPYIMX  BHAAX
IEATENPHOCTII, TOTOBHOCTII K Pa3HOOOPasHOM COBMECTHOH IEATENbIIOCTH NpH
BHITIOJIHCHMM y4YeOHBIX, II03HABATCIBHBIX 3a/a4d, BBNIONMEHHH XHMHUYECKHX
SKCIIEPUMENTOB, CO3Jalluy YI€OHBIX IPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAIIHIO
M B2aMMOIOMONIM B [Ipollecce 3Toil ydeOHOU nesTeNsHOCTH, TOTOBHOCTH
OLCHMBATh CBOE IIOBEJCHHE M IIOCTYNIKM CBOMX TOBAapHINEH C MO3HIUHA
HPABCTBEHHBIX U MPABOBEIX HOPM C yYETOM OCO3HAHMS MOCIIEACTBHI HOCTYIIKOB,

3) HeHHOCTH HAYYHOI'0 HO3HAHMS:

MHPOBO33pEHYICCKHE MPEACTABIECHNA O BEIIECTBE M XMMMYECKOH PEaKuuH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Da3BHMTHA IAyKH ¥ COCTABILAIOIIME
OCHOBY /Uil IIOHMMAHMS CYIIHOCTII HaydHON KapTHIBI MHpa, IPEACTABICHUS 00
OCHOBHEIX 33aKOHOMEPHOCTSX Ppa3BUTHUSA IPHPOABI, B3aMMOCBA3SX 4YEIOBCKA C
IPUPOHOM CPeIOit, O POIM XMMHH B IIO3HAHHWH 3THX 3aKOHOMEPHOCTEH;

[I03HaBATEILHEIE MOTHBEI, MAMpABIICIIIEIE 1a TOTy4CHHE HOBBIX 3IIAHMM II0
XAMHUH, HEOOXOomuMble Iid OOBsACHenHs MalIIOfaeMBIX NIPOLECCOB M SBICHHIA,
I03IaBATENBHOM, HHAOOPMAI[HOHHOM M YMTATEILCKOM KYNbTYphl, B TOM 9YHCIE
HABEIKOB CAMOCTOSATENBION paboThl C Y4YeOHBIMM TEKCTaMH, CIIPaBOYHOA
JTHTCPaTypol, MOCTYIHBIMH TCXHHISCKHMH CpeJCTBaMH HH(}OPMAHOMHELIX



KOMMYHHUKATMBHEIE, DPETYIATHBIBIEC), KOTOpHIC 00ECIEYMBAIOT (HOPMHPOBAHHE
TOTOBHOCTH K CaMOCTOSATEILHOMY IUIAaHWPOBAHUIO U OCYIIECTBICHHIO Y4eOHOM
IEATEIEHOCTH.

Ho3HnaBaTteabHbIe YHUBEPCAIbHbIE YUeOHbIE 1eHCTBUA

BazoBrie J0rHuecKkue qelicTBHA:

YMEHHUS MCIONb30BaTh NPHEMBEI JOTMYECKOTO MBIIUIEHHAS IPI OCBOCHHU
3HAHWI: PaCKPHIBATh CMBICI XMMHWYECKUX MOMATHU (BBIAEIATH MX XapaKTCpHBIC
MPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C JIPYTUMHM NOHATHAMM), HCIONH30BATh
TIOUATHA UIA OOBACHEHUS OTICNBHBIX (PAKTOB U ABICHUI, BEIOMPATh OCHOBaHUS U
KPHTEPHH I KIACCH(UKAIMK XAMHYCCKHX BEMIECTB M XUMHYCCKUAX peaKldi,
YCTAaHABIMBATh HMPUIMHHO-CIC/ICTBCHHBIE CBA3H MEXKITY OOBCKTaMH H3Y4YCHUS,
CTPOHTH JIOTHIECKHE pacCyxIeHus (MHAYKTUBHEIE, NCYKTHBHbIC, 10 aHAIOTHUH),
J€JaTh BEIBOJBI M 3aKIIIOYCHUS;

yMeIHe MPIMEHATh B MPOIECCE IIO3MAauHA MOMATHUA (TpEAMETNhIE H
MeTaupeIMETHBIC), CHMBOIMYECKHE (3HAKOBBIE) MOJICTIH, HCIOIb3YEMBIE B XHMHH,
ApeoOpa3oBEIBATE NIMPOKO HPUMEHUAEMBIE B XUMHUH MOZEIBHEBIE IIPEICTABICHUL —
XMMHYEeCKHH 3HaK (CHMBOJI D3JEMEHTa), XUMHYecKad (opMyna W ypaBHEHHE
XMMHYECKOH PEaKiydy — TIPH PEMeHUN yueOmo-n03HaBaTeNbIbIX 3a4a4, ¢ y4€TOM
3THX MOJEIBHBEIX TPEACTABICHUH BHIABIATH I XapaKTepH30BaTh CYIECTBEHHBIC
TIPH3HAKA M3YJaEMbIX 00BEKTOB — XMMHYECKHX BEIIECTB M XMMUYECKHMX PECaKIHH,
BBIABIATL OOIIHME 3aKOHOMEPHOCTH, NPUYHUHHO-CICACTBCHHBIE CBA3H II
HAPOTHBOPEYHUA B H3YJaEMEIX IIPOLECCaX M ABICHUAX.

Bba3oBbie HccaenoBaTenbCKHe IeHCTBHA:

YMEHHE HCIONb30BaTh MOCTABICHHBIE BONPOCH B Ka4eCTBE MHCTPYMEHTA
HO3IAHUA, 4 TAaKKe B Ka4eCTBE OCHOBBHI JUI1 (POpPMHMPOBAHMSA THMIIOTE3HI IO
IPOBEPKE IPABMIIBIIOCTH BBICKA3bIBAEMBIX CYXKICHHM;

npHOOpeTeHHE ONnbITa IO IUIAHHPOBAHHIO, OPTaHH3AlHH H IIPOBEASHHIO
y4EHMYECKAX OKCICPHMEHTOB, yMeHHEe HaOGmrozare 3a XOJOM mporecca,
CaMOCTOATENBHO HPOTHO3MPOBATH €ro pe3ynbTaT, GopMyIHpoBaTh 0000MmeHus U
BBEIBOJIBI I10 Pe3yNIHTATaM IPOBEAEHHOTO OHBITA, HCCIIEAOBAHMSA, COCTABIATE OTYET
0 TIpoJieNanton padboTe.

Padora ¢ unopmanmen:

YMEHHE BHIOHMpATh, AHAIM3HPOBATH M HHTEPHPETHPOBATH HH(POPMALHIO
PAsIHUIBIX BHIOB U (GOPM IpEeICTABIECHUS, HOTY9IaeMYI0 U3 PaslbIX HCTOYHUKOB
(may4Ho-TIONyIIApHAs IMTEPaTypa XHMMHYECKOTO COINCPXKAHWs, CIPABOYIEIC
nocoOus, pecypchl MHTepHETa), KPHTHYECKH OICHMBATH HPOTHBOPEYHBYIO II
HEOCTOBEPHYIO HHPOPMAIIHIO;

yMeHMe OpHMEUATh pa3lMYHbIC METOObI H 3alpOoChl IPH IIOMCKE M OTOOpEe
HHQOpMAaLMK M COOTBETCTBYIOMUX JAHHBIX, HEOOXOAMMBIX [UI1 BBIIOIHCHHAA



IpeoOpa30BaHUI0 U IPUMETICHHUIO B Pa3THIHBIX yIeOIbIX U MOBBIX CHTYaIHAX.
K xorIy ofydemus B 8 KJIacce IpeMETHEIE PE3yIbTaTH 1a 6a30BOM YPOBHE
JOIDKHBI OTpaXkaTh cOPMUPOBAHHOCTD Y 00yJaromuxcsa yMEHUIH:

e PAacKphHIBaThb CMBICI OCHOBHBIX XMMHYECKHMX IIOHATHH: aTOM, MOJIEKYIa,
XHMHYECKHII 3IIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMEChH
(ommopoamas ¥ IEOANOpOJAHAdA), BaJEHTHOCTh, OTHOCHUTENbIAs aTOMHas H
MOJIEKYJIApHas Macca, KOMMYeCTBO BElECTBA, MOJIb, MOJIIPHAsA Macca, MaccoBas
JONd XUMHYECKOTO OJIIEMEHTa B COCIWHEHUHM, MOJLIPHBI 00BEM, OKCHI,
KHCJIOTa, OCHOBaHHE, COJb, JMCKTPOOTPULATEILHOCTh, CTEIEHbL OKHCICHHS,
XMMHYeCKas peakiys, KilacCU(pUKanus peaKiuil: peakuuHd COeJTHHEHH,
PEAKIUH Pa3IOKEeHHs, DPEaKmuM 3aMEIICHHA, peakiuu OoOMeHa, JK30- H
SHAOTEPMHYECKHE PpEaKmuH, TemIoBod JS(GeKkT peakuuu, AAPO aroMa,
JIIeKTPOHHBIA CIIOH aroMa, aTOMHas OpOMTalb, pPajuyC aroMa, XHMHYECKasd
CBSA3b, TIOJIAPHAs M HETIOJLIPHAsA KOBAJIECHTHAA CBA3b, HOHHASA CBA3b, MOH, KaTHOII,
aHWOH, pPAacTBOpP, MaccoBas JONA BemecTBa (IIPOIEHTHAd KOHLEHTpalus) B
PacTBope;
e HUIOCTPHPOBATH B3aMMOCBA3b OCHOBHBIX XMMHYECKHX HOHATHH H
IPUMEHSATH 3TH MOHATHS IIPY OHHCAHUH BEIIECTB U UX IPEBPAICHHH;
e HCIIONb30BATH XMMHYECKYIO CHMBOIHKY JJIA COCTaBIEHHUA (POPMYI BEIECTB
¥ YpaBHEHMH XMMHUIECKAX PEaKIIni;
e ONpENEIATh BAICHTHOCTh aTOMOB 3]IEMENTOB B OMHAPHBIX COCAUHEHUAIX,
CTENEHh OKHCICHHS 3JeMENTOB B OMMApIBIX COCAMHEHHAX, NPHHANIECIKHOCTD
BEmECTB K ONPENEIEHHOMY KJaccy CoeIuIenud mo ¢opmynam, BHI
XUMWYECKOH CBA3M (KOBATECHTHAA ¥ MOHHAA) B HEOPTaHWIECKHX COSTUHCHHAX;
o packpsiBare cMeicn Ilepmopmaeckoro 3akona /[l WM. Menneneesa:

JAEMOHCTPHpOBaTh IOHMMAaHHE MECPHOAMYECKOM  3aBHCHMMOCTH  CBOHCTB
XHMHYCCKHUX IJICMCHTOB OT HX ITOJIOXKCHHA B HGPI/IOI(H'-IGCKOI?I CHCTCMEC, 3aKOHOB

COXPaHEHHA MACCHl BEMICCTB, HOCTOAIICTBA COCTaBa, aTOMHO--MOICKYIILIPHOTO
y4eHus1, 3aK0Ha ABOTaapo;

o ONHMCHIBATh 1 XapakTepmn3oBars TabmmuHyo Qopmy Ileprommyeckor
cHCTEMBI XMMHYECKMX D3JIEMEHTOB: Pa3IW4aTh IIOHATHA «TJIaBIasg MOATPYIIA
(A-Tpymma)» u «mobGounas moarpymma (B-rpymma)», Mamele H Oonbimme
TIEPHONEL, COOTHOCHTH OGO3MAYCHHS, KOTOPHE HMEIOTCs B  Tabmmue
«Ileproraeckas CHCTEMA XUMHYCCKUX DIICMEITOB JI. . MenaeneeBa» ¢
YHCIOBBIMM XaPaKTEPHUCTUKAMH CTPOEHHA &TOMOB XMMHYCCKHMX 3JICMEHTOB
(cocTaB m 3apan sjapa, oblmee YMCIO 3JIEKTPOHOB M PACIPEACICHHME HX IO
SIIEKTPOHHEIM CII0SM);

e XnaccHQHUUMPOBATH XMMHYECKHE 3JIEMEHTHL, HEOPTaHHIEeCKHME BEIICCTBA,
XAMHUYECKHE PEAKuH (0 YHUCIY M COCTaBY YIaCTBYIOIMX B PCaKIMH BEIIECTB,



* HIIIOCTPHPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX IIOHATHH W
TIPUMEHATD STH TIOHATHS IIPH OIMCAHUM BEMIECTB U MX MPEBPAIICHHIA;

* HCHOIB30BATE XMMUIECKYI0 CHMBOJIHKY AJIA COCTABICHUS (OPMYII BeIeCTB
¥ YPaBHCHHH XUMHYECKUX PEAKIIHIA;

* OIPCACIATE BAICHTHOCTh M CTEIICHb OKHCIICHHS XUMHYECKHX 3JIEMEHTOB B
COCMMHCHUAX  PasIMYHOTO  COCTAaBa, IPHHANIEKHOCTH  BEMIECTB K
ONPEAENEHHOMY KIIACCy COSNMHEHMI 1O (OpMyIaM, BHI XHMHYCCKON CBS3U
(KOBaJeHTHAN, HOHHA’, MeTALIAYECKas) B HEOPranu4eCKMX COEAMHEHMSAIX,
3aps/ Mona 10 XMMUIEeCKOH (opmylie, Xapakrep cpenl B BOTHEIX pacTBopax
HEOPranimieCKuX COCIWHCHHH, THH KPHCTALTMYECKOM pPemeéTKH KOHKPETHOT0
BEILECTBA;

* DpackpeiBate cMmbicn Ilepmogmgeckoro 3akoHa JI. WM. Memneneea wu
ACMOHCTPHPOBATH €TI0 NOHUMAHME: ONHCHIBATL U XapaKTEPHU30BATH TAOIHMIHYIO
(opmy Ileprommaeckoit CHCTEMBI XHMUYECKHX IEMEHTOB: pas3iIM9aTh OHATHS
«rnaBHas moxrpymna (A-rpymma)» M «noGodHas IoArpymma (b-rpymma)y,
Majible ¥ OONbIIME MEPIOIbl, COOTHOCUTE 0603HAYEIHS, KOTOPEIE UMEKTCS B
IICPUOJMYECKOH TaOIHIe, C YUCTOBEIMU XaPAKTEPUCTHKAMH CTPOCHHS aTOMOB
XHMHYECKHMX SNEMENTOB (COCTaB M 3apsj spa, o0liee 9HCIO JIEKTPOHOB W
paclpe/icicHhe HMX 1O  ONCKTPOHHBIM  CIOAM), OOBACHATH  OOMmIHe
34KOHOMCPDHOCTH B H3MEHCIIMH CBOMCTB 3JIEMEHTOB M WX COEJHHEHMI B
IIpEIETIaX MAIbIX NEPHOAOB M INABHEIX MOATPYIII C y4ETOM CTPOCHHA HX
aTOMOB;

 KIaCCHNIMPOBATE XMMHYECKHE 3IEMEHTHI, HEOPTaHHIECKHE BEIIECTBA,
XUMUYECKHE PEaKIUH (II0 TUCIY I COCTABY YUacCTBYIONIMX B PEaKIIMH BELIECTB,
IO TEeIOBOMY 3((EKTy, MO M3MENEHHI0 CTETCHeH OKHCIEHHMS XHMHICCKHX
3JIEMEHTOB);

* XapaKkTepH30BaThb (ONHCHIBATH) oOmmc M crucHuUICCKHE XHMHYECKHE
CBOHCTBA MPOCTHIX U CIOXHBIX BEINECTB, MOATBEPKAsA OMHCAHUE IIPUMepaMHu
MOJICKYIAPHBIX H HOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIMX XHMHYECKHX
peakiuy;

* COCTAaBIITE yPABICHUA SNEKTPOINTHIECKON TUCCOMUAIMHI KUCIIOT, Ie0Uei
M COJIeH, IONHBIC M COKpAaNEMHEIC yPAaBHEHWsS PEaKIuii MOHHOrO OOMeHa,
YPaBHEHHS pPeaKuuid, MOATBEPKAAIOMUX CYNIECTBOBAHHE TeHETUYECKOM CBSI3M
MEXTy BEIIECTBAMH Pa3IMIHBIX KIACCOB;

* PacKpelBaTk CYIHOCTE  OKHCIHMTEIBHO-BOCCTANIOBUTENBHEIX  PEAKITMil
IIOCPEZICTBOM COCTABICHHUA IEKTPOHHOTO Oaarnca 3THX peaKiyii;

¢ TPOTHO3NPOBATH CBOHCTBA BEMIECTB B 3aBICHMOCTH OT HMX CTPOEHHS,
BO3MOXXKHOCTH IIPOTEKaHNA XUMHIECKHX NPEBPALCHUN B Pa3IHIHBIX YCIOBHAX;
* BBYHCIATHE OTHOCHUTENBHYIO MOJEKYIIPHYIO ¥ MOJPHYIO MacChl BEIIECTB,
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YYEBHO-METOINMYECKOE OBECHEYEHHUE
OBPA30BATEJBHOI'O HPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJI1 YYEHHAKA

[» Xumus, 8 xnace/ Pynsuruc I'.E., ®emsaman @.I'., AximonepHOe 061eCTBO
«M3narenscTBo «IIpocBemenmey
* Xumud, 9 knace/ Pyasuruc I'.E., ®enpavan @.I'., AkmonepHoe 06mecTBo

«U3naremscrBo «IIpocsemenney

METOIAUYECKHAE MATEPHAJIBI JUISI VAUTEJIA

Metonmaeckoe nocobue. Xumus. 8-9 xinacce 6a30BbIit YPOBEHH|

IA®POBBIE OBPA3OBATEJIBHBIE PECYPCHI H PECYPCHI CETH
HAHTEPHET

bubmaorexa ITOK |



