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[TOACHUTEJIBHA A 3AIIMCKA

PabGouas mnporpamma mo XuMud g OOY4YAIOIIUXCS C  3aJIePXKKOU
ncuxudeckoro paszpurtus (naee — 3[1P) Ha ypoBHE 0OCHOBHOTO 00111€T0 00pa30BaHUS
COCTaBJIEHA B COOTBETCTBUH ¢ DeiepalibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTO oOmero oopasosanus ([Ipukaz Munnpocsemnienus: Poccun
ot 31.05.2021 r. Ne 287, 3apeructpupoBan MuHUCTEpCTBOM ocTHIIMK Poccuiickoit
®deneparnun 05.07.2021 1., per. Homep 64101) (nastee — ®I'OC OOO0), [TpumepHoi
aJanTUPOBAHHONW OCHOBHOW 00pa30BaTENIbHOW MPOrpaMMON OCHOBHOI'O OOIIEro
oOpa3oBaHusl OOy4YaIOMIMXCA C 3aJIEPKKON TCUXUYECKOTO pa3BUTHsS (Hajiee —
I[TAOOIT OOO 3IIP), I[IpumepHoii paboueil mporpaMMbl y4eOHOTO MpeaMeTa
«Xumus»  (0a3oBbIA  ypoBeHB), IIpumepHOol  mporpamMmMoil  BOCIUTaHUSA
oOyyarolmuxcs MpU IOJYYEHUH OCHOBHOIO OOIIEro oOpa3oBaHUs, C YYETOM
pacrpeiesIeHHbIX 10 KJIaccaM MPOBEPSEMbIX TPEOOBaHUH K pe3ysIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeNbHOM MNpPOrpaMMbl OCHOBHOTO 0O0ILEro oOpa3oBaHUs U
AJIIEMEHTOB COJAEPKaHUsSI, MPEACTABICHHBIX B YHHUBEPCAIBHOM KOJIU(UKATOpPE MO
xumun, KoHuenuuu mnpemnojgaBaHus y4eOHOro mpeamera «XUMHS», B
o0Opa3oBaTeIbHBIX Opra"u3anusax PO, peATU3YIOIIUX OCHOBHBIE
o01eo0pa3zoBaTeabHbIE MPOTPAMMBI.

OO0mas xapakrepucTKa yue0HOro npeamera «XuMusD)

VYyeOuplii mpeaMeT «XUMHS»  BXOJUT B MNPEAMETHYIO  00JacTh
«EcTrecTBEHHOHay4YHbIE  NpPEAMETB». B cuUCTeME  €CTECTBEHHOHAYYHOTO
oOpa30oBaHUs XUMUS KaK YYCOHBIA MPEAMET 3aHMMAET BaXKHOE MECTO B IMMO3HAHUH
3aKOHOB TPUPOJBI, (HOPMUPOBAHUHM HAYYHON KApTUHBI MUPA, CO3JTaHHH OCHOBBI
XUMUYECKUX 3HAHWUM, HEOOXOAMUMBIX JUIsl TIOBCEIHEBHOM >KU3HU, HABBIKOB
3JI0POBOT0 U 0€30MacCHOrO sl YEJIOBEKA U OKPY>KaroUIel ero cpeipl 00pasa Ku3HH,
a TaKXe B BOCIUTAHUU IKOJIOTMYECKOU KYJIbTYPHI.

VYcnemHocTh U3y4eHUsl XMMUU CBSI3aHa C OBJIAJICHUEM XUMUYECKUM SI3BIKOM,
coOtoiIeHneM MpaBusl 0€30MacHOM pabOThl MPH BBIITOJIHEHHUH XHMHYECKOTO
HKCIIEPUMEHTa, OCO3HAHHEM MHOTOYMCICHHBIX CBSI3ed XHMHHU C JpYTrUMU
peIMETaMH IIKOJbHOTO Kypca.

[Iporpamma BkJFOUaeT B ceOs OCHOBBI HEOPTAaHMYECKOW W OPraHUYECKOM
xumun. ['1aBHOW wuaeel MporpaMMbl SBISIETCS CO37aHHUE 0a30BOT0 KOMILIEKCA
OTIOPHBIX 3HAHUH M0 XUMHH, BEIPAXKEHHBIX B (JOpME, COOTBETCTBYIOIICH BO3pacTy
OOYYarOIINXCS U UX 0COOBIM 00pa30BaTEIBHBIM TOTPEOHOCTSIM.

B comepkanum JaHHOTO Kypca TPEACTABIEHBI OCHOBOIOJArarolue
XUMUYECKHE TEOPETUUECKUE 3HAHMS, BKIIIOUAIOIINE U3YYEHHE COCTaBa U CTPOCHHUS
BEILECTB, 3aBUCUMOCTH HMX CBOWCTB OT CTPOEHHUS, MPOTHO3MPOBAHUE CBOWCTB
BEILIECCTB, UCCIICIOBAHUE 3aKOHOMEPHOCTEH XUMHYECKHUX NPEBPALLCHUN U IIyTEU
YIOPABJICHUS UMH B LEJISIX MTOJYYEHHUS BEUIECTB U MaTEPHAJIOB.

TeopeTnyeckyl0o OCHOBY HM3yUYEHHsS] HEOPTraHWYECKOM XUMHH COCTaBIISIET
aTOMHO-MOJIEKYJIIpHOE ydeHue, llepmommueckmit 3akon J[.M. MenneneeBa c



KPaTKMMH CBEJICHHUAMH O CTPOCHMHM aToMa, BHJAX XHUMHUYECKOW CBSI3H,
3aKOHOMEPHOCTSX IPOTEKAHUS XUMUYECKUX PEAKIU.

B wm3yueHum Kypca 3HQ4UMTENbHAas pPOJIb OTBOAUTCSA XUMHYECKOMY
HKCIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U JAaO0OPATOPHBIX pabOT, OMUCAHMIO
pE3yJIbTaTOB YYEHHUECKOIO DJKCIEPUMEHTA, COOJIIOJICHUI0O HOPM M IpaBUil
0e3omacHol paboThl B XUMHYECKOH J1abopaToOpu.

Peanuzanuss paHHONM mporpaMMbl B Ipolecce OOy4YeHHUs MO3BOJIUT
oOyuatoumcst ¢ 3IIP ycBOuTh Kito4eBbIE XMMUYECKHME KOMIETEHLUUU U TOHSATh
pOJIb ¥ 3HAYEHHE XUMUU CPEIU APYTHX HAYK O MPUPOJIE.

N3ydeHne XuMun crnocoOCTBYeT (GOPMHUPOBAHUIO y OOYUAIOMIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHUIO OOIICHAYYHBIX METOAOB (HAOIIOJEHUE, WU3MEPEHHE,
HKCIIEPUMEHT, MOJEIIMPOBAHUE), OCBOCHHUIO TPAKTUYECKOTIO MPUMEHEHHS HAyYHBIX
3HAHUM, OCHOBAaHHOTO Ha MEXIPEAMETHBIX CBA3SIX ¢ npeaMmeTamu « OKpyKarolmnni
Mup», «®Dusuka», «buonorus», «l'eorpadus», «MaremaTuka» U QopMUpYeET
KOMIIETEHIIMH, HEOOXOIuMBbIe IJIsi MNpPOAOJDKEHHs o00pa3oBaHHs B o0JacTu
€CTECTBEHHBIX HayK.

N3ydyeHne XuMUM CHOCOOCTBYeT pa3BUTHIO y oOyuwatouuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXeHUs, (YHKIUOHAJIBHOW TPAMOTHOCTH, YMEHUs
BOCIPUHUMATh U KPUTHUYECKU aHAJIM3UPOBATh MH(GOPMALMIO, NPEACTABICHHYIO B
pasnuuHbIX (popmax. 3HAYUMOCTb MpeAMEeTa Uil pa3BUTHS  KU3HEHHOMH
KoMrieTeHunn oOy4varomuxcs ¢ 3I1P 3aknrouaercss B ycBOGHHUH OCHOBBI XMMHUYECKUX
3HAHWI, HEOOXOJUMBIX Il TMOBCEJHEBHOM >KM3HU; HABBIKOB 3JI0POBOIO U
O0e3omacHOro JJig 4YeJlOBeKa U OKPYXKaloIIel ero cpeabl o0Opasza >KU3HU;
(OpMHUPOBAHUU FKOJIOTUYECKOHN KYJIbTYPHI.

[Iporpamma oTpaxkaeTr coaepxaHue 00y4eHus MpeAMETY « XUMUD) C YUETOM
0ocoObIX oOpa3zoBaTelbHBIX mNoTpeOHOCcTel oOydaromuxcs ¢ 3IIP. Osnanenue
y4€OHBIM MPEIMETOM «XHUMHS» MPEACTABISIET ONPENEICHHYI0 TPYAHOCTH IS
obyuarommxcss ¢ 3[IP. D10 cBSI3aHO C OCOOEHHOCTSMH MBICIUTEIBHON
JESTEIIbHOCTH, TMEPUOJNYECKUMHU KOJeOaHUSIMU BHUMAaHHs, MalbIM 00BbEMOM
namsTH, HEJOCTaTOYHOCTbIO  OOIIero  3amaca  3HAHUWA,  NOHWKEHHBIM
II03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

Jlist ipeoioneHusl TPYIHOCTEH B M3YYEHUU YYEOHOTO MpeameTa «XUuMUsD)
HeoOxomuMma amanrtanus o0beMa U XapakTepa y4YeOHOro Marepuaia K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JJAHHOM KaTeropuu OOYy4arolUXCs, y4eT HX
OCOOEHHOCTEM pa3BUTHS: MCHOJIB30BAHHE aAJTOPUTMOB, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBS3€H, MOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

[Ipn u3ydeHHH XUMUU HEOOXOJMMO OCYUIECTBISATh B3aMMOJIEHCTBHE Ha
TOJINCEHCOPHOM OCHOBE.

Teopernueckuii  Marepuan  pEeKOMEHAYETCS  u3yyaTh B IIpoliecce
MPAKTUYECKON JAESITeNIbHOCTH. BO3MOXHO BBIJIEJICHUE OTIECIbHBIX YPOKOB Ha
pelieHne 3a7ad B CBA3M CO CIOXKHOCTBIO aHayn3a Tekcta oOydaromumucs ¢ 311P.
OpraHnyeckoe €JUHCTBO NPAKTUYECKOM M  MBICIUTEIBHON  JIE€ATEIbHOCTH
oOy4arolmuxcss Ha YpOKax XUMHH CIOCOOCTBYET MNPOYHOMY M OCO3HAHHOMY
YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HaHMM U ymeHuid. Ocoboe BHHMaHUE TpU



W3YYCHUU XUMHH YACISICTCS N3YICHHUIO «CKBO3HBIX» MOHATUN U (POPMHUPOBAHUIO
HABbIKA CTPYKTYpPUPOBAHUS MaTepHaa.

Heau u 3apaum n3yyeHusi yueOHOro npeaMera « XMUMHsD)

Obwue yenu W3ydeHUs: y4eOHOro mpeaMeTa «XUMHUs» MPEJCTaBICHBI B
[TpumepHoii paboueit mporpaMme OCHOBHOTO oOmero oopazoBanusi. OHu
aKTyaJTU3UPOBAHbI C YYETOM HOBBIX NMPHUOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
o0pa30BaHMsl, HAIIPABIEHHOCTH 00YYECHUS HA Pa3BUTHE U CAMOPA3BUTHE JJMUYHOCTH,
(bopmHpoBaHUE €€ MHTEIUIEKTA U 001Iel KyJIbTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOAODKAaTh CBOE OOpa30BaHHE CAMOCTOATEIBHO B HACTOSILEE BpeMs SIBISIETCA
OJTHOM M3 BaKHEHIINX (QYHKIMI y4eOHBIX IPEIMETOB, B TOM YUCIIE U «XUMUNY.

s obyuaronuxcs ¢ 3I1P, Tak *xe, Kak U 1711 HOPMAaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB,  OCBauMBalOLIMX OCHOBHYIO  0Opa30BaTENIbHYIO  IpOrpammy,
JOMHUHUPYIOLIEE 3HaUEHHE TPUOOPETAIOT TaKUE yeu, Kak:

* (QopmMupoBaHHWE HWHTEIJICKTyaJlbHO pPAa3BUTOW JUYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CAMOCTOATEILHOMY TIPUHATHIO PEIICHUH, CIOCOOHOM
a/IalITUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

" HampaBJICHHOCTh OOYUYEHHUS Ha CHCTEMATHUYECKOE MPUOOIIEHUE YUaIIUXCs K
CaMOCTOSITENIFHOM ~ TIO3HABaTENIbHOM  AESITENbHOCTH,  HAyYHBIM U
MPAKTUUYECKUM METO/IaM MO3HaHUs, POPMHUPYIOIIMM MOTHUBAIUIO 1 PA3BUTHE
CITOCOOHOCTEH K XMMHU;

= o0OecrieyeHue yCJIOBHH, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO O0YyYarOIUMUCS
ONbITa Pa3HOOOpa3HOW JEATENBHOCTH, IIO3HAHUS U  CaMOIIO3HAHUA,
KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), UMEIOIIMX YHUBEPCAIbHOE
3HaYEHHE JUJIsl pa3JIMYHbIX BUJIOB JI€ATEIbHOCTH;

* (QopmupoBaHuE yMEHHH OOBICHATH U OLICHUBATH SIBJICHMSI OKPY)KAIOIIETO
MHUpa Ha OCHOBAaHWU 3HAHUI U OTBITA, MMOTYYCHHBIX NIPH U3yUYECHUN XUMUHU;

* (QopmupoBaHue y 00yJarONINXCs TYMAaHUCTUYECKUX OTHOIICHHI, TOHUMaHUS
[EHHOCTH  XWMHUYECKMX 3HAHMW N1 BBIPAOOTKH  DKOJIOTHYECKU
11eJ1IecCO00pa3HOTO MOBEACHUSI B OBITY U TPYJAOBOM JEATEIBHOCTU B LIEIAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOTHOM CPELBI;

" pa3BUTHUE MOTHUBAIMU K OOYYEHHUIO, CIHOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCHHMTAHUI0 HA OCHOBE YCBOCHHMS OOILEYEIOBEUECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY TMpoduiisi U HampaBlICHHOCTH
TaTbHEHUIIIEeT0 00yUeHH .

Kypc HampaBien Ha pemieHue CIeayomux 3aday, O00eCTeYNBAOIINX
pealin3alyio JTUYHOCTHO-OPUEHTUPOBAHHOTO U JAESTEIbHOCTHOTO MOJXOAOB K
oOyuenuto xumuu oOyyatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOrO OOLIETO
oOpa3oBaHHS:

* (QopmupoBaHue MepBOHAYATIBHBIX CUCTEMATU3MPOBAHHBIX MPEICTABICHUN O
BEIIECTBAX, MX MPEBPAIIECHUSIX U MPAKTUUYECKOM MPUMEHEHUH; OBJIAJICHUEC
MOHATUWHBIM aliapaToM U CHMBOJUYECKUM SI3BIKOM XHUMHUH;

" OCO3HaHHE OOBEKTHBHOI 3HAYUMOCTH OCHOB XMMUYECKON HayKH Kak 00jacTu
COBPEMEHHOTO €CTECTBO3HAHMSI, XUMUYECKUX MpeBpalleHH
HEOPraHUYECKUX U OPraHMYECKUX BEIECTB KaK OCHOBBI MHOTMX SIBJICHUU



’KUBOM M HEXXUBOW MPUPOJIBL; YIIIyOJIEeHUE MPEACTABICHUI 0 MaTepruaIbHOM
€IUHCTBE MUDA;

" OBJIQJICHUE OCHOBAaMU  XUMHUYECKOW TIPAMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OLIEHUBATH )KM3HEHHBIC CUTYAllUH, CBSI3aHHBIE
C XMMHEW, HaBbIKaMu 0e30macHOro oOpalleHuss C  BEIEeCTBaMH,
UCIIOJIb3YEMBIMH B IIOBCEJHEBHOM J>XU3HH; YMEHHEM AaHAIW3UPOBATH H
IUTAHUPOBATh 3KOJOTMYECKH O€3011aCHOE MOBEJCHUE B LEISIX COXpPAaHEHUS
3J10pPOBbs M OKPYKarOLIEH Cpeibl;

* (QopmupoBaHME yMEHHH YCTaHABIMBAThb CBS3HM  MEXIy  pPEaJbHO
Ha0II0AAaEMbIMH XUMUYECKUMH SBJICHUSIMU U MPOLIECCAMU, IPOUCXOIAIIUMU
B MUKpPOMHpE, OOBSACHATh NPUYMHBI MHOIOOOpa3usl BEIIECTB, 3aBUCUMOCTb
X CBOMCTB OT COCTaBa M CTPOECHUSA, A TAKKE 3aBUCUMOCTb ITPUMEHEHUS
BEILIECTB OT UX CBOMCTB;

" OPUOOPETEHHE OIbITa HCIOJb30BAHUSA PA3JIUYHBIX METOJOB HW3Y4YEHUs
BEIIECTB, HAOIIO/ICHUS 32 UX MPEBPALICHUSIMU IPU MTPOBEICHUN HECIO0KHBIX
XUMHUYECKUX  JKCIHEPUMEHTOB C  HCIOJIb30BAHHEM  J1aO0OpaTOPHOTO
o0opynoBaHus U NpuOOPOB;

* (QopmupoBaHuE NPEICTaBICHUNA O 3HAUCHUH XUMUYECKON HAYKU U PEICHUN
COBPEMEHHBIX 3KOJIOTUYECKUX MPoOJieM, B TOM UHUCJE B MPEIOTBPALECHUU
TEXHOT'€HHBIX U 3KOJIOTUYECKUX KaTacTpod.

Ocob0ennocTu 0TOOpa M aJaNTAIIMU Y4eOHOT0 MaTepUAJIa 0 XMMUH

OOyuenue yueOHOMY MTPEAMETY « XUMHUs» HEOOXOIMMO CTPOUTH Ha CO3JITaHUU
ONTUMAJIbHBIX YCIIOBUM JIJI1 YCBOCHUSI TPOrPAMMHOTO MaTepuaia 00y4aronuMucs
c 31IP. bonbiioe BHUMaHKE TOKHO OBITh YIEIEHO 0TOOPY Y4eOHOro MaTepuasa B
COOTBETCTBUM C MPUHIIMIIOM JOCTYITHOCTH TIPH COXPAaHEHHH OOIIero 0a3oBOTO
ypoBHs. OH JOJDKEH MO COACPKaHHUIO U 00beMy OBITh aNanTUPOBAHHBIM IS
oOyuaroruxcst ¢ 3[IP B cooTBeTcTBUM € UX 0COOBIMH 00pa30BaTEIbHBIMU
notpedbHocTsiMU. CrieyeT O0JeryuTh OBJIAJICHUE MATEPUATIOM OOYUYAIOITUMHUCS C
3I1P mocpeacTBoM €ro JAeTaibHOro0 OOBSICHEHUS C CUCTEMAaTUYECKUM IOBTOPOM,
MHOTOKPaTHOM TPEHUPOBKOW B MPUMEHEHWH 3HAHUM C UCMOJb30BAHUEM MPUEMOB
ANTOPUTMH3AIINN U BU3YAJIbHBIX OTIOp, OOYYCHHS CTPYKTYPHPOBAHUIO MaTeprara.

bonpiioe 3HaueHue A TOJHOLIEHHOTO YCBOGHHS Y4YeOHOTO Marepuana
UMEET OTopa Ha MEKITPEIMETHBIC CBS3H BOIIPOCOB, M3y4aeMbIX B JAHHOM Kypce, ¢
TaKUMH y4eOHBIMU TpenMmeramu Kak «['eorpadus», «Dusmkay, «buomorus.
[To3Bonsisi paccMaTpuBaTh OJWH W TOT KE y4eOHBI MaTepuayl C Pa3HBIX TOYEK
3peHUs, MEeKITPEAMETHBIC CBSI3U CITOCOOCTBYIOT €T0 JIYUIIIEeMY OCMBICIICHHIO, O0Jiee
MIPOYHOMY 3aKPETUICHHUIO TTOJIYICHHBIX 3HAHUN U TPAKTUICCKUX YMECHHIM.

[Tpu mOATOTOBKE K YPOKaM yUUTENb IOJDKEH MPEAYCMOTPETh (POPMUPOBAHUE
y OoO0ydJaromuxcs yMEHUN aHaIM3UpOBaTh, CPaBHHUBATh, 0000IIATh H3y4aeMBIH
MaTepuas, TUIAHUPOBATh MPEJCTOSIIYI0 PabOTy, OCYIIECTBISAThH CAMOKOHTPOJIb.
Heo0xoauMo TOCTOSIHHO CJEIUTh 3a TPaBHIBHOCTBIO PEUYEBOTO OQOPMIICHUS
BbICKa3bIBaHUI oOyuaromumxcs ¢ 3I1P.

B cBsi3u ¢ 0cOOEHHOCTSIMU TTOBEACHUSU JesiTenbHOCTH o0ydatomumxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTb) HEOOXOJIUM CTPOXKAUIINI KOHTPOJIb



COOJIO/IEHUST TIPABUJI TEXHUKW O€30MacHOCTH TMPU MPOBEICHUH JTa00PaTOPHBIX
paboT B XMMHUYECKOM KaOWHETE.

IIpuMmepHbIe BUABI AesiTeJbHOCTH o0Oyuarommxcs ¢ 31IP, o0ycioBiieHHbIe
0co0ObIMM  00pa30BaATeJIbHBIMU  TOTPEOHOCTSIMM M olecredyMBAIOLIUE
OCMBICJICHHOE OCBOCHHE COJePKAaHUM 00pa30BaHMs N0 NpeaMeTy « XUMHUD)

Coneprxanue BUIIOB AesTenbHOCTH oOydaronuxcs ¢ 3[1P Ha ypokax xumuu
OTpeeNsieTCsl uX 0COOBIMU 00pa3oBaTeIbHBIMU NOTPeOHOCTIMH. [ToMHMO TIPOKO
ucnonszyembix B OOIT OO0 o6mumx asst BceX 00yqaromuxcsi BUAOB JeSTEIbHOCTH
ClIeyeT YCWJINTb BHUJABI JEATEIBHOCTH, CHEUU(PHUUHBIC AN JAHHOW KaTeropuu
oOyyaromuxcs, JUisi OO0ECIeUeHUs] OCMBICICHHOTO OCBOCHHUSI COJIEp KaHUs
o0pa3oBaHMs 10 MPEAMETY: YCUJICHHE MPEAMETHO-TIPAKTUYECKON NESTEIBHOCTH C
aKTHBM3allME€ll CEHCOPHBIX CHCTEM; 4YEPEIOBAaHWE BHIOB JICSITEIBHOCTH,
3aJICHCTBYIOIINX Pa3JIUYHbIE CECHCOPHBIE CUCTEMBI; OCBOCHHE MaTEpHaIa C OIIOPOU
Ha QIrOpUTM; «IOLIArOBOCTH» B HW3YYEHHWU MaTepuaia; MHCIOJIb30BAHHE
JIOTIOJIHUTEIBHON BU3yaJlbHOM omophl (TU1aHbl, OOpa3lpbl, CXEMbI, IIAOJIOHBI,
ornopHble Tadbauuel). i pa3sutus y ooyuatomuxcs ¢ 311P ymenus aenats BHIBO/IBI,
(GbopMHUpPOBaHUS I'PaMOTHOI'O PEYEBOTO BBICKA3bIBAHUS HEOOXOIUMO HCIOJIb30BATh
omnopHele cioBa W kiume. Ocoboe BHUMAaHHUE CIEIYeT YIEIUTh OOYUYEHHIO
CTPYKTYPUPOBAHHMIO MaTe€puajia: COCTABICHUE PUCYHOUHBIX M BEpOAJIbHBIX CXEM,
COCTABJICHHE TaOJNMI], COCTaBJI€HUE KiacCUPUKAIMK C O0003HAYECHHBIMU
OCHOBAHMSIMU JIJIS KJIACCU(PHKALMY U HATIOJIHEHUE UX MIPUMEpPaMU U Jp.

[IpumepHas TemaTuyeckas U TEPMUHOJIOTMYECKasl JIEKCMKA COOTBETCTBYET
OOIT OOO0.

Jns oOyuarommxcsa ¢ 3P cymiecTBEHHBIMU SBISIIOTCS MPUEMBI pabOThI €
JEKCUYECKUM MaTtepuajoM mo npeamerty. IIpoBoaurtcs cnenmanpHas padoTa o
BBEJICHUIO B aKTUBHBIN CIIOBaph O0YUAIOLIUXCS COOTBETCTBYIOLIEH TEPMUHOJIOTHUU.
N3ydyaemble TEpMUHBI BBOJATCS Ha IOJIMCEHCOPHOM OCHOBE, 00s3aTeNbHa
BU3YyaJlbHAsI TOJIEPAKKA, AITOPUTMBI pabOThI C OPEIEIIEHUEM, OTIOPHBIE CXEMBI JISI
aKTyaJlu3aluyd TEPMUHOJIOTHH.

MecTo yueOHOro npeamMera « XuMus» B y4eOHOM IJIaHe

B cootBerctBUM ¢ ®DenepaibHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00I11Ier0 00pa3oBaHus yUeOHbBIN MpeaMeT « XUMHUS» BXOJIUT
B INpeIMeTHyl0 o0nacth «EcTecTBEeHHOHAy4YHbIE TMPEAMETBI» U SBISETCA
00s13aTeJIbHBIM JIJIs1 U3YUYCHHUS.

VY4eOHbIM MIIaHOM Ha €€ u3yueHue oTBesieHo 136 yueOHBIX YacoB — 10 2 4 B
HeJeno B 8 U 9 Kilaccax COOTBETCTBEHHO.

Coneprkanue yaeOHOTO TIpeAMeTa « XUMHsh», TIpeicTaBieHnoe B [IpumMepHoii
paboueit mporpamme, cooTBercTByeT DPI'OC OOO, paszpaboTaHo C yd4eToM
[IpumepHOl OCHOBHOI 00pa3oBaTENbHON MPOTpaMMbl  OCHOBHOTO  OOIIETO
oOpa3zoBaHus 1O ydyeOHOMY THpeaMery «XuMHs», cOOTBeTcTBYeT IlpumepHoii
aJanTAPOBAHHONW OCHOBHOM 0O0pa3oBaTeIbLHOM MpOrpaMmMe OCHOBHOTO OOIIEro
o0pa3oBaHus 00YYAIOIIUXCS C 3aJE€PIKKOM MCUXUYECKOTO PA3BUTHSI.



COHEP)XAHUE YUEBHOI'O ITPEJIMETA «X1UMHI»

8 KJIACC

IlepBoHaYa/IbHBbIC XUMUYECKHE MOHATHSA

[Ipenqmer xumuun. Poav xumuu 6 owcusuu uenosexa . Teina W BEIIECTBA.
@u3NYeCKUe CBOWMCTBA BEIIECTB. ATPETATHOE COCTOSHHE BELIECTB. Xumus &
cucmeme Hayk. Yuctole BenecTBa U cmecu. CriocoObl paznenenus cmeceil. [Ipasuia
Oe3omacHOro oOpalieHusi ¢ BEUIeCTBAMU M J1a0OpaTOPHBIM 000PYTOBAHUEM.
Ilonamue o memooax no3Hanusi 8 XUMUU.

ATOMBI W MOJIEKYJIbl. XHMHYECKHE DJIEMEHTHl. 3HAKU (CHUMBOJIbI)
XUMHUUYECKUX 3yieMeHTOB. OTHOcHUTENbHAas aToMHasi macca. [IpocTeie U ClOXKHbBIE
BeIleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuyeckas (opmyna. BalleHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB.
3axon nocmoancmea cocmasa eeujecms. OTHOCUTENbHAS MOJEKYJSIpHAs Macca.
MaccoBast 10Ji1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUHU.

OuU3NYECKNEe U XHMHUYECKUE SBJICHHS. XUMHUYecKas peakuus. [IpusHaku
XUMHAYECKUX DPEAKIUM. YPaBHCHHS XUMHYECKUX pPEaKIHMi. 3aKOH COXpPAaHEHUS
Macchl  BemiecTB. Kilaccudukanus  XUMHUYECKMX — peakiuil  (COeIMHEHUs,
pa3noXKeHus, 3aMelIeHus, 0OMEeHa).

XUMUYECKUI HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYIIOH, C
npaBuiIamMu paboThl B JIaOopaTopuu W mnpuéMamu oOpamieHus ¢ J1abopaTOpHBIM
o0opy/ioBaHMEM; H3yYe€HHE U omnucaHue (GU3MISCKUX CBOWCTB 00pa3IioB
HEOPTaHWYECKUX BEIIeCTB; HabOmoneHne (Gu3ndyeckux (IJIaBJICHUE BOCKA, TAasTHHUE
JbJa, pacCTUpaHUE caxapa B CTYIKe, KUTICHUE U KOHJICHCAIIUS BOJIbI) M XUMHUYECKUX
(ropeHue cBeud, MpPOKAJIMBAHME MEIHOW MPOBOJIOKHM, B3aUMOJICUCTBUE Mejla C
KHUCJIOTOM) SIBJICHUM, HAOJIIOICHUE U OTTMCaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pasnokeHue caxapa, B3aUMOJEHCTBUE CEPHON KHCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (I1) nmpu HarpeBanuu, B3aMMOZEHCTBHUE JKere3a
¢ pactBopoM coiu Mmeau (I1));uzyuenue cnocoOoB pazeneHus cMecei (C MOMOIIbIO
MarHuTa, (QuIbTpOBaHWE, BbIIApUBAaHUE, JUCTWUIALMSA, Xpomartorpadus),
MIPOBEICHUE OYHMCTKU MOBAPEHHOM COJIM; HAOJIOJEHHE U OMUCAHUE PE3YJIbTaTOB
MPOBEJEHHUS OIbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHSI MAacCChl; CO3/IaHHE
MoJenel MOJIEKY (IIapOCTEPKHEBBIX ).

1

Baskneiilue npeacTaBuTe I HEOPraHNYECKUX BEIeCTB

Bo3ayx — cmech ra3oB. CoctaB Bo3ayxa. Kuciaopoa — 3JE€MEHT U MPOCTOE
BelecTBo. HaxoxaeHuwe Kuciaopojga B IpHpoje, (U3HUECKHEe M XHUMHUCCKHE
CBOWCTBA. Peakiinu ropeHust MpoCThIX M CIOXKHBIX BemecTB. CriocoObI MOTydeHUS
KHCTIopoa B Jabopartopuu u npomviuiiennocmu. lIpUMEeHEHHE KHCIOpoJa.
[Tonsitre 00 okcumax. Kpyrosopot kuciopoaa B nipupoje. 0301 — aniomponHast
MOOupurayus Kuciopood.

! 3}160]) " Jajiec€ KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHUC KOTOPBIX IPOBOJAUTCA B O3HAKOMUTCIIBHOM IIJIAHEC.
He,uaror CaMOCTOATCIILHO OIPCALCIIACT 00BeM n3y4aceMoro mMmarepuala.



Tennoeou 2¢hghexm xumuueckou peaxyuu, mepmMoOXuUMudecKue ypasHeHus,
9K30- U SHIAOTEPMUYECKHE pEaKUUU. Tonaueo: y2onb u memau. 3azpsazneHue
6030yXxa, ycujlenue napHuKo8o2o 3¢ gexma, paspyuieHue 030H08020 ClOAL.

Bonopon — anemMeHT u mpocrtoe BemiecTBo. HaxoxaeHue Boaopona B
npupoze, GU3NIecCKne W XUMUIECKHUE CBOMCTBA (Ha TMPUMEPE B3aMMOJCUCTBHS C
HEMETaJUIaMH U OKCUIaMU METAJIJIOB), MPUMEHEHUE, cnocoowl nonyyenus. llonstue
0 KHCJIOTAX U COJISIX.

Konnuecto Bemectsa. Moib. Monsipaas macca. 3akoH ABoraapo. MossipHbIi
00béM razoB. Pacuerpl mo xumuueckoil Qopmyse. PacdyeTsl MaccoBoil 0yH
XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHOM MAacchl,
MOJISIpPHOTO 00beMa ra30B. PacuéThl Mo XUMHUYECKUM YPaBHEHUSM.

Dusuueckue ceoticmsa 600vl. Bona. Ee cocTtaB, cTpoeHHE U MOJIEKYJIBL. Booa
Kak pacmeopumens. PacTBOpbl. [lomsamue O HACHIUWEHHbIX U HEHACLIUWEHHbBIX
pacmeopax. Ilonamue pacmeopumocmu sewjecmes 6 6ode. Pacuer MaccoBoi 107U
BEILIECTBA B pacTBope (MPOIEHTHAs KOHIIEHTpalus). MaccoBas J0Jig BEIECTBA B
pacTBope. Xumuueckue ceoucmea 600bl (pa3iodceHue, peakyuu ¢ HaAmpuem,
oKcuoom Kanvyus, oxcuoom cepvl (IV) peaxyuu c memanramu, KUCIOMHLIMU U
ocHosHbIMU okcuoamu). Ilonamue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6
orcusHu uenoseka. Kpyzoeopom 600wl 6 npupooe. 3arpsi3HeHuE€ NPUPOIHBIX BOJ.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Baxneiiime kiaccel HeopraHWyeckux coenuHeHuid. Kiaccudukarms
HEOPTraHWYECKUX coeNuHEeHH. OKCHIBI: COCTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIC, amgpomephble, Hecoleobpasyowue - Ha npumepe oxkcuoa yeiepooa (I11)
u okcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHYIECKHE CBOWCTBA OKCHJIOB
(B3auMOJIeHCTBUE C BOJIOM, KUCIOTamMu, mienodamu). OcHoBanus. Knaccudukanus
OCHOBAHHWM: MIENOYM U HEPACTBOPUMBIE OCHOBaHMs. HOMEHKnaTypa OCHOBaHUM.
duznyecKkre U XMMHYECKHE CBOMCTBA OCHOBAaHMUM (B3aMMOJEHUCTBHUE C OKCHUJIAMU
HEMETAJUIOB, KUCIIOTaMU, CONsIMU). [lonyuenue ocHoganuii.

Kucnotel: cocraB, knaccupukanusi, HOMEHKIATypa, (QU3NYECKHE U
XUMHUYECKUE CBOMCTBA (B3aMMOJEHCTBHE C MeTajulaMH, OCHOBHBIMU OKCHJIAMH,
OCHOBAHUSMH, COJISIMH, Ha MpPUMEPE COJISTHOM U CEpHOM KHUCIOT), CHOCOObI
nonyuenus. Psn aktuBHoctH MmetawioB H. H. bekeroa. Conm (cpemnme):
HOMEHKJIaTypa COJICH, cnocobwl nonyuenusi, B3aMMOACHCTBHE COJICH C METaIaMH,
KHUCJIOTaMH, IIE€JI0YaMH U COJISIMU, TPUMEHEHHUE.

[Tonsitue 06 amoTepHBIX THAPOKCUAAX (HA IPUMEPE IIUHKA U ATFOMUHUSL):
Xumuyeckue ceolcmea (83aumooeticmaue ¢ KUCI0mamu U Werodamu, pasiodtceHue
npuU HacpesaHuu) u noaydeHue.

I'eneTnueckasi CBSI3b MEXIY KJacCaMU HEOPraHUYECKUX COEIUHEHHM.
['eneTnueckue psapbl.

XUMHUYECKUM DKCIEPUMEHT: KAa4eCTBEHHOE ONIPEACICHUE COIEpKaHUs
KHCJIOpOJa B BO3/yXe; MOJyYeHUE U U3YYCHUE CBOMCTB KHUCJIOpPOAA; HAOIIOICHHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHusi TopeHust (MoXkapa); O3HAKOMJIEHHWE ¢ o00pa3liaMu OKCHUJIOB H
OMKMCAHWE WX CBOMCTB; MOJY4YEHUE W M3yYEHHE CBOMCTB BOAOpOJa (rOpeHue);
HaOmoeHue OOpa3loB  BEHIECTB  KOJWYECTBOM 1 MOJIb;  HCCIIEOBAHUE



OCOOCHHOCTEM  pacTBOPEHHs]  BEIIECTB C  Pa3U4YHONM  PacTBOPUMOCTHIO;
IIPUTOTOBJICHUE DPACTBOPOB C ONPEACIEHHOM MAacCOBOU JIOJEH PACTBOPEHHOIO
BEILIECTBA; B3aUMO/ICHCTBUE BOJIbI C METANIaMH (HATPUEM U KaJbLIKEM) (BO3MOXKHO
UCITI0JIb30BAaHUE BUJIEOMATEPHAIIOB); ONIPEIeNICHUE PACTBOPOB KUCIIOT U IIEJI0UeH ¢
MOMOIIbIO MHAMKATOPOB; MCCIEIOBaHUE OO0pa30OB HEOPTaHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB; HAOJIOICHHE U3MEHEHHS OKPAaCKHU UHIUKATOPOB B pacTBOpax
KHUCIIOT M LIesoyel; u3ydeHue B3zaumojeictBus okcuna meau(ll) ¢ pactsopom
CEPHOM KHUCJIOTHI, KUCIOT C METaJUIaMH, PEaklWil HEeWTpalv3aluuu; MOJIyYEHUE
HEpPACTBOPUMBIX OCHOBAHUM, BBITCCHEHUE OJHOIO METajula JPYTHMM M3 pacTBOpa
COJIM; PEUICHUE DSKCIEPUMEHTAIBHBIX 3a/ad 1O TeMe «BakHeWllne Kiacchl
HEOPraHUYECKUX COCTUHECHUIN.

Iepuoanuyeckuii 3akoH u Ilepuoanyeckas cucrema

xumudeckux diemMeHToB /. U. MenaesneeBa. CTpoeHue aToOMOB.

XuMuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[lepBble MOMBITKK KiIacCU(MUKAIIMU XUMUYECKUX 3JIeMEHTOB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE U IIEJTOYHO3EMENIbHBIE METaJLIbI,
raJIoreHbl, WHEPTHBIC Ta3bl). JDnemMeHmvl, KOmopvle obpazyrom ampomephbvie
OKCUObL U 2UOPOKCUODL.

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB
. W. MengeneeBa. KopoTkonepuonnas U OauHHonepuooHas  (QOpMel
[Teproanueckoit cucrembl Xumuueckux 3neMeHToB /1. . Menaeneea. [lepuoabr u
rpytinbl. OU3NYECKUM CMBICI MOPSIKOBOTO HOMEPa, HOMEPOB MEPHUOJIa U TPYIIIbI
DIIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX s1ep. M3omonvl. InekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX  000JI0YeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[lepnognueckorn cucremnl [[. M. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3axkoHomepHOCMU USMEHEHUsL CEOUCME DJIeMEHMO8 MAlblX Nepuooos u
2JIABHBIX NOOZPYNHA, 8 3A8UCUMOCIU OM AMOMHO20 (NOPAOK08020) HoMepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoduueckoii cucmemvl XUMUYECKUX INEMEHMOB OJis
pazeumus nayku u npakmuku. /1. U. Menoeneeg — yuénwiil u epaxcoaHuH.

Xumudeckass cBs3b. KoBajieHTHast (TMOJIIpHAsT W HEMOJISIpHAs) CBS3b.
DexmpoompuyamenbHOCmb amomo8 Xumuyeckux 21emenmos. VIoHHas CBs3b.

Crenenb  okucneHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
[Iponiecchl OKUCIEHUS U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN HSKCIEPUMEHT: H3yyeHHE O0O0paslloB BEIIECTB METAIOB H
HEMETAJUIOB;, B3aWMOJICUCTBUE THIAPOKCHAA LHMHKA C pPACTBOPAMHU KHUCIOT H
1IeJI04Yeld; MPOBEICHUE OIbITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaKIUi (TOpEHHE, PEAKIINK PA3JIOAKEHUS, COCIUHEHHUS ).

MesknpeaMeTHbIE CBA3H

Peanuzanust MeXNpeaMETHBIX CBSI3€d MpH U3YYEHUH XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U MOHITUH, ABISIOIIUXCA CUCTEMHBIMU JIJI1 OTJEJIbHBIX MMPEIMETOB



€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011e ecTeCTBEHHO-HAYyYHbIE TIOHSTHS: HAyYHbIN (QakT, TUIOTE3a, TeOpHs,
3aKOH, AaHaJlM3, CHUHTE3, KiIacCU(HKAIMUA, TEePUOJUYHOCTh, HAOIIOCHHUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHHUE, MOICITb, SIBICHHE.

dusnka: Marepus, aTtoM, SJEKTPOH, IMPOTOH, HEUTPOH, HWOH, HYKJIU],
U30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJIa, SJCKTPUUECKUN 3apsii, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3UYECKUE BEIMYHUHBI, €ITUHUIIBI
U3MEpEHHsI, KOCMOC, TIJIaHeThl, 3BE3/1b1, CoHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHHEpANbl, TOPHBIE IOPOIHI,
TI0JIC3HBIE HCKOTIaeMbI€, TOTTUBO, BOJAHBIE PECYPCHI.

9 KVIACC

BemecTBo U XMMHUYECKAS peaKI U

[Tepunonnueckuit 3akoH. llepuoanueckass cUCTEMa XUMUUYECKUX DJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOICTB
XUMHYECKHUX PJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAIHS, KaIbLU U UX COCTUHEHUI
B COOTBETCTBUU C IIOJIO)KEHHUEM IEMEHTOB B [leproanueckoi CUCTEME U CTPOCHUEM
MX aTOMOB.

CtpoeHue BemiecTBa: BUIbl XMMHYECKOW CBSI3W. THIIBI KPUCTAIIIMYECKUX
PELIETOK, 3d8UCUMOCHIb CEOUCE 8euecmaa Om Mmuna KpUCmaiiudeckou peuémrku
U 8UOA XUMUYECKOU CBA3U.

Knaccuduxanus 151 HOMEHKJIaTypa HEOPraHUYECKHUX BEIIECTB
(MexayHapoHas U TpUBHANIbHAS ). XUMHUUECKHUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS
K pa3IM4YHbIM KJIACCaM HEOPraHUYECKUX COCIUHEHUW, TE€HETUYECKas CBS3b
HEOPraHUYECKHUX BEIIECTB.

Knaccudukanmsa XuUMHUYECKHUX peakluuid MO pa3IudHbIM TpH3HaKaMm (10
YHUCIIy U COCTaBY YYAaCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIUIOBOMY 3 dekTy, 1mo
W3MEHEHUIO CTENEHEH OKUCIICHHSI XUMHUUYECKHUX DJIEMEHTOB, TI0 0O0pamumocmu, no
yuacmuio Kamanuzamopa,. DK30- u DHJIOTEPMHUYECKUE  PEAKIIUU.
Tepmoxumuueckue ypagHeHus.

Ilouamue o cxopocmu xumuuecxou peaxyuu. Ilonamue o6 obpamumvix u
HeoOpamumbulx Xumuyeckux peaxyusx. Ilowsamue o 20MO2eHHbIX U 2emepOSeHHbIX
peaxyusx. Illonamue o xumuueckom pasnosecuu. CmeweHue XuUMUUECKO20
pasnosecus. Daxmopul, 6AUAIOUWUE HA CKOPOCMb XUMUYECKOU peakyuu U
NOJIOJCEHUE XUMUUECKO20 PABHOBECUSL.

OKHUCIUTEILHO-BOCCTAHOBUTEIIPHBIC ~ PEAKIMHM, JJCKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEILHOM peaKkum. CocraBnienue ypaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHMM C  HUCIIOJIB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus AJIEKTPOITUTHYECKON JIUCCOLAALINH. DIIEKTPOIUTHYECKAS
JTUCCOUUANMSA. DIEKTPOIUTHI U HEINEKTPoNuThl. KaTnoHbl, aHWOHBL. Mexanuzm
ouccoyuayuu 8ewecms ¢ PAasiuyHbIMU BUOAMU Xumuyeckou ceéazu. llonamue o
cmenenu ouccoyuayuu. CUIbHBIE U CIa0bIe SJEKTPOIUTHI.

Peakunu nonHoro ooMeHa. Y CI0BUs MIPOTEKAHMS PeaKIMii HOHHOTO 0OMeHa



10 KoHUA. [lonHble M COKpal€HHbIE HOHHBIE YPABHEHUs PEAKLUNNA. XHUMHUYECKHE
CBOMCTBa KHCIJIOT, OCHOBAaHMM M COJIEd B CBETE€ MPEJCTABICHUN 00
ANEKTPOIUTHYECKON aucconuanuu. Cpena pactBopa. KauecTBeHHbIE peakuu Ha
KaTHOHBI M aHUOHBI: XJIOPUA-, OpPOMHI-, HOIU[I-, CYTIb(daT-, KapOOHAT-, CUITUKAT-,
docdar- aHMOHBI; THAPOKCUI-UOHBI; KATHOHBI AMMOHMS, MAarHus, KaJIbLIUs,
anmroMuHMs, xene3a (2+) u (3+), menu (2+), IIMHKA, MIPUCYTCTBYIOIIME B BOJIHBIX

pacTBoOpax.
XUMUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHWE C MOJIENISAIMHU KPUCTAJUIMUYECKUX
pPEETOK HEOPraHMYEeCKUX BEIIECTB — METAUIOB M HEMeTauioB (rpadura u

anMasa), CIIOKHBIX BEIICCTB (XJIOpHJa HATPHs),; HCCICIOBAaHUE 3aBHCHUMOCTHU
CKOPOCTH XHMHYECKOW pEaKIMd OT BO3JICHCTBHS Pa3IUYHBIX (HAKTOPOB;
WCCJICIOBAHME JICKTPOIIPOBOIHOCTH PACTBOPOB BEIICCTB, MPOIIecca AUCCOIUAIINN
KHCJIOT, IIejo4Yerl W cojed (BO3MOXXKHO HCIIOJIb30BaHUE BHACOMATEPHAIIOR);
MIPOBEJICHUE OIBITOB, WJLUTFOCTPUPYIOITUX MPU3HAKUA MPOTEKAHUS PEAKIIUi HOHHOTO
oOMmeHa (0Opa3oBaHHME OCajKa, BBIJICICHUE Ta3a, 00pa30BaHHE BOJIbI); OMBITOB,
WUTIOCTPUPYIOMIUX ~ MPUMEPHl  OKUCIIUTEIBHO-BOCCTAHOBUTEBHBIX — PEAKITHMA
(ropeHme, peakiuy Pas3IoKEeHHS, COCTUHEHNS); Paclo3HABAaHUE HEOPTaHUYECKHX
BCIIECTB C TIOMOIIBI0O KA4YECTBEHHBIX PpEAaKIUi HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAILHBIX 3a]1a4.

HeMmeTanbl 4 X coeUHEHUS

OOmiast xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3MuecKkre CBONCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA HAa IPUMEPE XJIOpa (B3aUMOIEHCTBHUE
C MeTajulaM{, HEeMeTaJUlaMH — BOJOPOJOM H KHCIOPOJAOM, WeloUamu).
XmopoBonopon. ConsiHasg  KUCIOTa, XHMHYECKHE CBOWCTBA, HNOJIYYEHUe,
npuMeHeHue. /leiicmeue xaopa u X10po8ooopooa HA OpP2aAHUSM Yel08eKd.
Baxueimme xJ10puabl 1 UX HAX0XKICHUE B IPUPOJE.

O6mast xapakTepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPOJa U cepbl. XapaKTepHbIE CTEIICHU OKHUCIICHHUS.

Crtpoenue 1 pu3ndeckue CBONCTBA NMPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnoTponHble MOIU(DUKAIIMK KUCIOPOJia M Cepbl. XUMHUYECKHUE CBOMCTBA CEPHI
(B3aUMOJIEUCTBUE C HeMemaniamu — BOJIOPOAOM M KHUCIOPOAOM, METaJlIaMH,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOA: CTPOCHUE,
bu3nUeckue W XUMUYECKHE CBOMCTBA (KHCIOTHBIE ¥ BOCCTAHOBUTEIHHBIC
cBoiicTBa). OKCHIABI Cepbl KaK TMPEACTaBUTENN KHCIOTHBIX OKCHAOB. CepHas
KHUCJIOTa: Pu3nueckue U XuMU4Ieckue cBoicTBa (obmue u crnenuduyeckue). Conu
CEpHOU KHCIIOTHI, Ka4eCTBEHHAsl peakius Ha cyinbdar-uon. CepHUCTass KHUCIOTA.
Xumuueckue peakyuu, nedxcawjue 8 0CHO8e NPOMBIULIEHHO20 Cnocoba NoJyyeHus
cepHot Kuciomul. Haxoxaenue cepbl U €€ coequHeHnil B npupone. [Ipumenenune
Cephbl M €€ COeIMHEHUN B OBITY U B MPOMBIIUICHHOCTU. Xumuueckoe 3azpsi3Henue
oOKpydHcaroufeli cpeobl COeOUHEHUAMU cepbl (KUCTOMHble 00XHCOU, 3acps3HeHUe
6030YXa U B000EMO08), CNOCOObBL €20 NPEeOOMEPALUEeHUSL.

OOmast xapakTepucTHka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aToMOB a3ota u (ochopa, xapakTepHbIC CTEIICHU OKUCICHUS.



A3OT, pacnpocTpaHeHHe B TPHUPOAE, (HU3MIECKHE M XUMUYECKHE CBOMCTBA
(B3auMOJIEHCTBHME C METalIaMUd M HEMETAUIaMH - KUCJIOPOJOM U BOJOPOJIOM).
KpyroBopot a3zora B mpupoae. AMMuak: (u3HUECKUe M XUMHUYECKHE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOIO PAacTBOpA), HOIYyUeHUe U TPUMEHEHHE.
Conu amMMoOHMS: cocTaB, (U3MUYECKHME U XHUMHYECKHE CBOMCTBa (pasioKeHue,
B3aMMOJICUCTBHUE CO IIeJI04aMM), mpuMeHeHue. KayecTBeHHas peakuys Ha HMOHbI
aMMOHUS. A30THasl KMCJIOTa, €€ (u3HUecKue U XUMHYECKHEe CBOWCTBa (oOuue u
cnenuduyeckue), nonyuenue. HutpaThl (pasnoxkeHue). A30THCTas KHUCIOTA.
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIbHBIX YA0OPEHUH.
Xumuueckoe 3azpsazneHue oKpydcarouieli cpeovl CoOeOUHeHUsIMU a30ma (KUCIomHuble
0021c0U, 3a2ps3HeHUe 8030YXad, NOUEbl U B0O0EMOS).

dochop, awromponuvie Mmoouguxayuu  docgopa, PuzNUECKUEe U
XUMUYECKHE CBOMCTBAa  (B3aUMOJCHCTBHE C  MeETaUlaMH, HEMeTaJUlaMH,
KOHYEeHMpUpoB8arHHvlMu azomuou u ceproti kuciromamu). Oxcun ocdopa (V),
oprodochopHas KuciOoTa: (HU3UUECKHE U XHUMHUYECKHE CBOWMCTBA, HOJYUeHUe.
Honamue o mumnepanvhvix y0obpenusx. numpamvl u @ocgamol. Ilonamue o
KOMNJIEKCHbIX yO0obpeHusax. OOIIas XapakTepUCTHKa 3ieMeHToB [VA-rpymnsbl.
OcoOCHHOCTH CTpPOCHHSI aTOMOB yIyiepoJga H KpeMHHUA. BaleHTHOCTh U
XapaKTEPHBIC CTEMEHN OKHCIICHUSI aTOMOB yTJIepoia U KpeMHwus. PactipocTpaneHue
yraepo/a B MIPUPOJIE, XapaKTEPHBIE CTETICHU OKUCIICHUS.

VYrnepoa, amiorporHbie Moauduxanuu (rpadut, anMas), GuUndecKue u
XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB (B3aMMOJIEUCTBUE C METaJIaMH,
HEMETAJUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCOMAMU,).
Ancop6uus. KpyroBopor yraeposa B mpupoje. OKcusl yriieponaa, ux Gu3ndeckue
U XMMHYECKHE CBOWCTBA, MOJYYCHHE U TPUMEHEHHUE, NEHUCTBUE Ha OPraHU3M
yesjoBeKa. JKono2udeckue npobaemvl, c6i3aHHble ¢ okcudom yenepooa(lV);
eunomesa 2100a1bHO20 NOMENNEeHU KIUMAma, NapHuxoswvli 3¢gexm. YrompHas
Kucinota U e€ comd, uX (U3MYEeCKHe W XMMHUYECKHE CBOWCTBA, noJyueHue u
npumenenue. KadecTBeHHas peakiusi Ha KapOOHAT-WOHBL Vcmonp3oBaHUe
KapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIJICHHOCTH M CETbCKOM XO03SHCTBE.

OO01ue npencrapiieHrs 00 0COOEHHOCTAX COCTAaBA M CTPOCHUSI OPTaHUYECKUX
COEIIMHEHUN yriiepoa (Ha mpuMepe MeTaHa, dTUJIeHa, ’TaHOJIa, YKCYCHOM KUCIIOTHI.
Hx cocmas u xumuueckoe cmpoenue. Knaccugurxayus opeanuueckux eeujecms.
[TonsiTHe 0 OMOJIOTHYECKH BAXKHBIX BEIECTBAX: )KUPaAX, OENKax, YIIIeBoIax — U UX
poIM B KU3HM 4eloBeKa. MamepuanbHoe eOUHCME0  Op2aHU4ecKux u
Heop2aHUyecKux coeOuHeHull.

Kpemnuii, ero ¢dwu3nueckue HW XHUMHYCCKHE CBOWCTBAa (Ha MpHUMEpE
B3aMMOJICUCTBUS C MeETAJJIaMH W HEMETaUIaMHU), HoJAy4eHue U TPUMEHEHUE.
Coeodunenus kpemnus 8 npupooe. Obwue npedcmagnenus 0o oxcuoe kpemrus(lV)
u Kpemmuuesou kuciome. Cunuxamol, Quuyeckue U XumuyecKue Ce0UCmaa,
noyueHue U NpuMeHeHue 6 Oblmy, HNPOMBIUIEHHOCMU (8 MeOUYUHCKOU,
91eKMPOHHOU, CMPOUmenbHol u 0p.). Baoxcuetiwuue cmpoumenvuvle mamepuanvl:
Kepamuka, Cmekao, yemeHnm, OemoH, oicere3oboemon. Illpobremvl 6Ge3onacrozo
UCNONIL308AHUSL CMIPOUMENbHBIX MAMEPUAN08 8 NOBCEOHEBHOU HCUIHU.

XMMHUUYECKHUI SKCIEPUMEHT: U3yUeHHE 00pa3lioB HEOPraHUYECKUX BEUIECTB,



CBOMCTB COJISTHOM KHMCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIINN HA XJIOPHUI-NOHBI
U HaOIII0/IeHUE TIPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaXKaloIue (PU3nvecKue u
XUMUYECKHE CBOMCTBA T'JIOTEHOB M HUX COEIWHEHUN (BO3MOXHO HCIIOIb30BaHUE
BUJIEOMATEPHUATIOB); O3HAKOMJICHHE C o00pa3laMu XJIOPHUAOB (TaJIOT€HHU]IOB);
O3HAaKOMJIEHUE ¢ 00pa3liaMH cepbl U €€ COeTMHEHUSIMU (BO3MOXKHO HUCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB); HAOIIOJEHUE Tpoliecca OOyIrJMBaHUs caxapa MoJ JeHCTBUEM
KOHIIEHTPUPOBAHHOM  CEPHOM  KHUCJOTHI; H3YYEHHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHOMN CEPHON KUCIIOTHI, IPOBE/IEHNE KAUYECTBEHHOM peakuu Ha CyibQaT-
MOH M HaOJIOJIeHWE TpH3HaKa e€ MPOTEKaHWs;, O3HAKOMIICHHE C (DU3NYECKUMU
cBoiicTBaMu a3zora, (dochopa M HX COCAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), oOpa3iamMu a30THBIX U (HOCHOPHBIX yIOOPCHUIA;, TOTydeHUE
aMMUaKa U U3y4YE€HHE €ro CBOMCTB; IPOBEJIECHUE KaYECTBEHHBIX PEaKkUWid Ha MOH
aMMOHUS U pocPaT-UOH U U3YUEHHUE NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW a30THOW KHUCIOTBHI C MEABbI0 (BO3MOMKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB); H3YYEHUE MOJENEeH KPHUCTAUIMYECKUX PEIIETOK anMasa,
rpaduTa; O3HAKOMJICHHE C TPOLIECCOM aJCOpOLMH PACTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YIJIEM W yCTPOMCTBOM IIPOTHBOrasa; IOJYYEHHE YIJIEKHCIIOrO
rasa 4 U3y4eHUE €ro CBOMCTB; MPOBEJCHUE KaueCTBEHHBIX peakluii Ha KapOOHaT-
U CWIMKAaT-UOHBl M M3yYECHHE IPU3HAKOB HUX IPOTEKAHUS; O3HAKOMIICHHE C
IPOAYKLIMEH CHJIMKAaTHOM MPOMBIIUIEHHOCTH; PEIICHHE HSKCIIEPUMEHTAJIbHBIX
3a/1a4 1o teMe «BakHelue HeMeTauIbl U UX COCTHHEHUS.

MeTtayiibl 1 MX COEeIMHEHUS

OO6masi XapakTepUCTUKAa XUMHUYECKUX OJJIEMEHTOB — METaUIOB Ha
OCHOBAHUU WX MOJIOKECHUSI B lleproanyueckor CUCTEME XMMUYECKHUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHust atomoB. CTpoeHHne MeTamuioB. Meraunueckas
CBSI3b U METAUIMYECKAs KPUCTAUIMYECKAs PelIETKA. DJICKTPOXUMHUYECKUN Ppsi
HANPSDKEHU MeTauioB. (DU3WYECKME MW XUMHUYECKHE CBOMCTBA METAJJIOB
(B3amMoOACHCTBHE C KHCIOPOAOM, BOJOH, KucIoTaMu). Qbuue cnocobwl noayueHus
memainnos. [lonamue o Koppo3uu mMemainios, OCHOBHble CROCOObI 3auUmMbl UX OM
kopposuu. Cnuaevl (cmanv, 4yeyH, OWOPATOMUHUL, OPOH3A) U UX NPUMEHEHUEe 8
ObLIMY U NPOMBILULIEHHOCMUL.

[Ilenounsie MeTauIbl: MOJIOXKEHUE B lleproanueckor cUCTEME XUMMHUYECKHUX
anemeHntoB J[. WM. MenpgeneeBa; crpoeHue aromoB. HaxoxaeHue B TPUPOJE.
dusznyecKkue U XUMHUUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus u Kainus). OKCUIIbI U
TUIPOKCUABI HATpud MW Kanusa. l[IpuMeHeHHe WIENOUHBIX METAIOB M UX
COCIUHCHUM.

[IlenoyHO3eMENBHBIE ~ METAUIBI  MarHud W KaJbLMK:  ITOJIOKECHUE
B Ilepnoauueckoit cucreme xuMmudeckux amneMeHToB /. . Menaeneesa; crpoenue
HX aTOMOB; HaXOXJAEHHUE B pupojie. Pu3nueckrue u XMMHUYECKHUE CBOMCTBA MarHust
W Kanplus. BaxHeiive coeauHEeHUs Kajblus (OKCHI, THIPOKCHUI, COJH).
JKécmxocmob 60061 U cnocobbl eé ycmpaHeHus.

AJOMUHHN: TT010KeHuE B [lepuoandeckoi cucteMe XUMUYECKHUX 3JIEMEHTOB
J. 1. Menneneesa; crpoeHue aTtoma; HaxoxkaeHue B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA amfOMUHUS. AMGBOTEpHBIE CBOMCTBA OKCHIA M TUAPOKCHIA



TFOMUHMSL.

Keneszo: nonoxkenue B llepmoandeckoil cCUCTEME XUMHYECKHUX 3JIEMEHTOB
J. . Menneneesa; cTpoeHue aTroMa; HaxoXacHUE B mpupone. Pusnyeckue u
XUMHUYECKHAE CBOMCTBA »Keje3a (B3aMMOJEWCTBUE C METaJIaMH, KHUCIOTaMH H
cosisimu). Okenibl, Tuapokcuasl U conu xxeneza(ll) u xenesa(Ill): cocras, cBolicTBa
U noayuenue.

XHWMHYECKMI SKCHEPUMEHT: O3HAKOMIIEHHE C 00pa3laMd METAJUIOB U
CIUIaBOB, WX (DU3UYECKUMHU CBOMCTBAMH; H3YUYCHHE pE3yJIbTaTOB KOPPO3UU
METauioB  (BO3MOXHO  HCIOJB30BAaHHE BHJIEOMATEPHAIOB), OCOOCHHOCTEU
B3aMMOJICUCTBUS OKCUJIA KaJbIUS U HATPUS C BOAOW (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHUAIIOB); UCCJIEIOBAHUE CBOMCTB >KECTKOM BOJBI; Mpollecca TOPEHUs
xKese3a B KUCIopojie (BO3MOKHO MCIOJIb30BAaHUE BHIEOMATEPUANIOB); PU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX pPEAKIMid Ha WOHBI (MarHus, KaJblHs, aJTIOMHUHUS,
nuHka, xxenesa(ll) u xenesza(Ill), menu(Il)); HaGnrogeHNE U OMKMCaHUE TIPOLIECCOB
OKpalllUBaHWs IUIaMEHM WOHAMHU HaTpHsl, Kaausd W KajlblLHs (BO3MOXXHO
UCIIOJIb30BAaHUE  BHUJAEOMATEPHUANIOB); HCCIENOBaHUE aM(pOTEPHBIX CBOMCTB
TUAPOKCH]IA ATTFOMUHUS U THIPOKCUA IMHKA; pEIIEHUE SKCIEPUMEHTAJIbHBIX 33]1a4
1o TeMe « BakHeHIIne MeTallyIbl U UX COCTUHEHUSD).

Xumus u okpyrcaowan cpeoa

Hoevie mamepuanv u mexnonozcuu. Bewecmsa u mamepuanst 8 HOBCEOHEBHOU
JHCU3HU Yenoseka. Xumus u 300posve. bezonacnoe ucnonvsosanue sewecms u
Xumuyeckux peakyuti ¢ oOwvimy. Illepsas nomowb nNpu XUMUYECKUX O0IHCO2AX
u ompasnenusx. OCHOBbI IKONOSUUECKOU 2PAMOMHOCIU. XuMuyecKoe 3azps3HeHue
OKpydHcaroweti cpedsl (npedenvrasn oonycmumas konyenmpayus eeuwjecms — I/[K).
Ponv xumuu 6 pewtenuu 3K0102U4ecKUx npood.iem.

Ilpupoonvie ucmounuxu y2neso00po0oos (y2oib, NpupooHslll 2a3, Hepdmyb),
NPOOYKMbL UX nepepabdomKu, ux poib 6 ObIMy U NPOMbIUIEHHOCTU.

Xumuueckuu 9KCnepumenm: usyuenue o00paA3y0o8 Mamepuanos (cmekio,
CHIA8bl MEMATLNI08, NOIUMEDPHBIE MAMEPUATbL).

MeknpeaMeTHbIE CBA3H

Peanuzanust MeXNpeaMETHbIX CBSI3€d NpH U3YYEHHH XHUMUU B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TMOHATHUH, SIBISIOIIUXCS CUCTEMHBIMU ISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO6mue ecTecTBEHHO-HAYUYHbIC TOHATUS: HAy4HBIM (pakT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiacCU(pUKaIus, TMePUOJUIHOCTh, HAOIIOJICHUE,
AKCTIIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeNb, SIBJICHUE, MapPHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepusi, aToM, OIJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUI 3apsi, MPOBOIHUKH,
MOJIYIPOBOJTHUKH,  JTUAJIEKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO0, OO0OBEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, PpaCTBOP, PACTBOPUMOCTb, KPUCTAJUIHYECKAsI
peméTKa, CIIaBbl, (U3MYECKUE BEIWYUHBI, CAWHUIIBI U3MEPEHUS, KOCMHUYECKOE



POCTPAHCTBO, TUTAHETHI, 3BE3/161, COITHIIE.
buonorus: gortocunTes, npixanue, ouochepa, IKOCUCTEMA, MHUHEPATBHBIC
yIoOpeHUs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.
['eorpadusi: armocdepa, ruapocdepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
TIOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, BOJTHBIC PECYPCHI.

BrinosiHeHUe NPAKTHYECKUX PadoT

[Ipn mpoBeneHWH MPAKTHUUECKOW PadOThl KaXKIBIM €€ 3Tam BBINOIHIETCS
oOyuarorumucs ¢ 3[1P BMecte ¢ yuurtenem u moj ero pykoBoJacTBoM. Ha nmocke
00s13aTENIbHO BBIBEIIMBAIOTCS MPABUIIA TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOIINE
JAHHOMY BHJYy paOOThI, JaeTCsl MpaBWiIbHAs 3amuch POPMYI U yKa3bIBaeTCs 11€b
npoBeneHust padbotel. [Ipy HEOOXOIMMOCTH JdaeTcsi BHU3yaJbHBIA aJIrOpPUTM
BBITIOJIHEHUS ~ 3aJaHUsl. JTO  CIOCOOCTBYET OCO3HAHUIO  O0YYarOIUMHUCS
BBITIOJTHSEMBIX JICCTBUM U MOJTYyYEHHOTO PE3yJbTaTa.

IIpMepHbIe KOHTPOJIHLHO-U3MEPHUTEIbLHbIE MATEPHAJIBI 10 XUMUH

st opraHuzanuu MpoBEPKH, yueTa U KOHTPOJS 3HAHUM 00ydaromuxcsl 1o
NpeaMEeTy MPEeIyCMOTPEHBI KOHTPOJbHBIE PalbOThl, CaMOCTOSITENIbHBIC PaOOTHI,
3a4eThl, MPAKTUYECKUE PabOThl, TecTUpoBaHue. OJHUM U3 METOAOB KOHTPOJIS
pe3yapTatoB 00yueHus: ooydaronuxcs ¢ [P sBisiercss MeTo 1 MOJIUBAPUATUBHOTO
HKCHPECC-TECTUPOBAHUSA C KOHCTPYUPYEMBIMH OTBETaMHU. Ero OTIMYUTEIbHBIMU
YepTaMu SIBIIIFOTCS OMEPATUBHOCTD, BBICOKAs CTETIEHb MHANBHIyaIU3al[uy 3HAHUH,
CPaBHUTEIIBHO MaJble 3aTpaTbl BPEMEHM U TpyJa Ha NPOBEPKY OTBETOB
oOydJaroIuxcs.

Jist o6yuarommxcs ¢ 3[TP Bo3mMoxkHO n3MeHeHne GopMyITMPOBKH 3a1aHUM Ha
«TIOIIATOBYIO»,  aJamnTalusl  MpeajiaraeMoro  oOydaromiemMycst — TECTOBOTO
(KOHTPOJIBHO-OIIEHOYHOT0) MaTepHalia: MCIOJIb30BAHUE YCTHBIX W TMHUCHMEHHBIX
WHCTPYKIIMM, YIOPOIIEHUE JJIMHHBIX CIOXKHBIX (OPMYJIMPOBOK HMHCTPYKIUH,
pelIeHre C ONOpod Ha anropuT™m, oOpasel, HCIOIb30BAHUE CIPABOYHOU
UH(pOpMaLIUH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA YYEBHOI'O ITPEAMETA
«XNMIA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B uenom pesynbraThl ocBoeHus ooyyatoniumucs ¢ 3I1P yue6Horo npeamera
«XuMus» AOIHKHBI COBIANIATh C Pe3yJibTaTaMi MPUMEPHON paboyeit mporpamMmsl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosnee 3HaYMMBIMU SIBJISIFOTCS

JINYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMSI K OOYyYEHHIO H  IIEJICHANPABICHHONW  MO3HABATEIHLHOM
JIEATEIIbHOCTH;

YCTAHOBKA Ha OCMBICJICHUE JJUYHOTO OMbITA, HAOIIOICHUHN 32 XUMUUYECKUMHU
DKCIEPUMEHTAMMU;

OpUEHTAallMs Ha MPaBUJia UHAUBUAYATIBHOTO U KOJJIEKTUBHOTO 0€3011aCHOrO



NOBEAECHUS MPHU B3aUMOJECHCTBUU C XUMUYECKUMH BEIIECTBAMH U COEIHHEHUSIMU;

IPaKTHYECKOE U3ydeHHe Mpodeccuii U TpyJa pa3aIudHOro posia, B TOM YUCIIe
Ha OCHOBE NMPUMEHEHUS M3y4aeMOro MPEeIMETHOIO 3HaHMs (Hampumep, Ja00paHT
XMMHUYECKOTO aHaJIn3a);

YBa)KE€HHUE K TPYY U pe3yibTaTaM TPYAOBOH 1EATEIbHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY IIOCTPOEHHUIO JajdbHEWIEH WHAMBUIYaAIbHOM
TPAeKTOPUM OOpa30BaHHA Ha OCHOBE OPHUEHTUPOBKM B MHUpe mpodeccuil u
po(heCCUOHATIBHBIX NPEANOYTEHUM, YBAXKUTEIBHOTO OTHOLIEHUS K TPYLY;

OCO3HaHUE CBOETO MOBEACHUS C TOUKU 3PEHMS OACHOCTHU WJIM 0€3011aCHOCTH
JUIsL ce0sl WK JJ1s1 OKPY KArOIIHX;

OCHOBBI JKOJIOTMUECKON KYJIbTYPBl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJOTMYECKOTO MBIIUICHUS, NPUOOPETEHUE OIBbITa SKOJIOTHYECKU
OpPUEHTHUPOBAHHOM MPAKTHYECKOU NEATETbHOCTH B )KU3HEHHBIX CUTYyAIIUsX;

OCO3HAHHWE TOCJEICTBUNA W HENPUITHE BPEAHBIX MPHUBBIUEK (YOTpeOaeHus
QJIKOTOJIsl, HAPKOTHUKOB, KYpEHHs) WU HMHBIX (opM Bpena sl (PU3HUECKOTO H
MICUXUYECKOTO 37]0POBBS;

NPUHATHE PEIICHUHA B JKU3HEHHOM CHTyalluM HAa OCHOBE IIEpEeHOca
IOJIyYEHHBIX B XOJi¢ OOy4YeHHs 3HAaHMM B aKTyaJbHYIO CUTYyallHIO, BOCIHOJHSTh
nedunut nHopmauu;

TOTOBHOCTh OTOMpaTb M HCHOJb30BaTh HYXKHYIO HHGOpMaLUIO B
COOTBETCTBUH C KOHTEKCTOM >KM3HEHHOU CUTYallUU.

METAIIPEAMETHBIE PE3YJIbTATHI

Osnaoenue YHUBEPCATbHBIMU yueoHvIMuU no3HaeamenbHbIMU
oelicmeuamu:

BBISIBIIATH PUIMHBI U CIICACTBHS TMPOCTHIX XUMUYCCKUX SIBJICHUM;

OCYIIECTBIISATh CPaBHEHHE, KIACCU(PUKAINIO XUMHYECKUX BEIIECTB TIO
3aTAHHBIM OCHOBAHUSM M KPUTEPHUSM JIJIsl YKa3aHHBIX JIOTHYCCKHUX OIepaIlnii;

CTPOUThH JIOTUYECKOE CYXKACHHE TIOCJIe TPEIBAPUTEILHOTO  aHaJu3a,
BKJIFOYAIOIIIEE YCTAHOBIICHNE PUYNHHO-CIICJICTBEHHBIX CBA3CH;

BBIABJIATE ACHUIMTHI MH(POPMAITUU, JAaHHBIX, HEOOXOIUMBIX ISl PCIICHHS
MMOCTaBJICHHOM 3aJ1a4H;

npeo0pa3oBeIBaTh HHHOPMAITUIO U3 OJHOTO BUAA B IPYToil (TaOIHUIy B TEKCT
H 1p.);

co3aaBaTh, MPUMEHATh W MPeoOpa30BBIBATh 3HAKW M CHMBOJIBI, MOJICTH U
CXEMBI JUTSI peIICHUs Y4eOHBIX U TT03HABATEIBHBIX 33/1a4 C TIOMOIIBIO TTe1arora;

C TIOMONIBIO IIeJlarora TPOBOJUTh XHUMHYECKUH OMBIT, HECIOKHBIHN
OKCIIEPUMEHT, ISl YCTAHOBJICHUST OCOOCHHOCTEH 00BEKTa M3yYCHHsS, MPUIUHHO-
CJICZICTBEHHBIX CBSI3€l U 3aBUCHUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIIBIO TIeJIarora WA CaMOCTOSITENIbHO (hOPMYIUPOBATh 00OOIIEHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIBITA,;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE XWMHUYECKUX TIPOIECCOB U WX
MIOCIIC/ICTBUS;

UCKAaTh WKW OTOUpaTh MHGOPMAITMIO WM JTAHHBIE U3 UCTOYHHUKOB C YIETOM
IpeIoKEHHON yueOHOM 3a7]aui U 3aJJaHHBIX KPUTEPHEB.



Osnadenue  yHUGEPCANBHLIMU  YUEOHBIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B TpymIme (ONpeAessaTh OOIIue
eI, pacIpeIeNIATh POJIM, JOTOBApPUBATHLCS APYT C IPYTOM H T. 1.).

C TIOMONIBIO TMeJarora WM CaMOCTOSTENIbHO COCTaBIISITh YCTHBIE U
MACbMEHHBIE TEKCThl C HCIOJIb30BAaHUEM WIUIFOCTPATUBHBIX MATEPUAIIOB IS
BBICTYIUIEHUS MIEPE]l Ay AUTOPHEN;

OpraHU30BbIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO ACSATEIHHOCTD C
YUYUTEIEM U CBEPCTHUKAMU; pabOTaTh MHAWBUAYAJIBHO U B TPYMIE: HAXOJUTh
oOIee pelieHre U pa3pemiath KOH()IUKTH HA OCHOBE COTIACOBAHUS MO3UIUHN U
ydeTa HHTepecoB; (hOpMYIUPOBATh, ApTYMEHTUPOBATh M OTCTaNBAaTh CBOC MHCHHC,
OIICHMBATh KA4e€CTBO CBOEr0 BKJIaJa B OONIMI MNPOAYKT, NPUHUMATH U
pa3ieniaTh OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTh K MPEAOCTABICHUIO OTUETA
nepes rpymiomn.

Osnadenue ynugeepcaibHblMu Y4eOHbIMU PeZYNAMUGHBIMU OCUCGUAMU:

oOHapyKuBaThb U (POPMYJIHPOBATH Y4EOHYIO MPOOJIEMY, ONPEAENATh LIEJb
y4eOHOM eI TENHHOCTH;

BJIaJIETh OCHOBAaMH CAMOKOHTPOJIS, CaAMOOILICHKH, MPUHSATHS PEIICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B Yy4eOHOW U  TO3HABaTEJIbHOU
NeSATEIbHOCTH;

COOTHOCHUTH CBOM JECHUCTBUS C INIAHUPYEMBIMH PE3yJIbTaTaAMU, OCYIIECTBISATh
KOHTPOJIb CBOEH JIEATEIIBHOCTH B MPOLIECCE JOCTUKEHUS pE3yJibTaTa, ONPEICIATh
CrocoOBbl  JIEWCTBUII B paMKax MPEeIJIOKEHHBIX YCIOBUM U TpeOOBaHUH,
KOPPEKTHUPOBATh CBOU AECHUCTBUS B COOTBETCTBUM C U3MEHSIIOLICHCSA CUTYallUE;

JaBaTh AJICKBATHYIO OLICHKY CUTYAallMu W IpejaraTh IUIAH €€ W3MEHEHHS;

PENBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEUICHUU YI€OHOM
3aJ1auu;

MOHUMATh IPUYUHBI, IO KOTOPBIM HE ObUT TOCTUTHYT TPEOYEMBIil pe3yabTaT
JIEATEIIbHOCTH, ONPEACATh MO3UTUBHBIE U3MEHEHUSI U HalpaBJIeHUs, TpeOyrolme
nanbHeie padoThl;

OCO3HaHHO OTHOCUTBCS K IPYrOMY YEJIOBEKY, €r0 MHEHHUIO.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX PE3YNHTATOB TI0O OCBOCHHIO 005S3aTEIHLHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOM MpUMEpHOW pabouell MpoOrpaMMon,
BBIJICJISIFOT: HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUM, crienuuaeckue s
y4e0HOTO MpeaMeTa « XUMHUsI, BUABI ICSITEIILHOCTH T10 MOJTYyYEHUI0 HOBOTO 3HAHUS,
€ro MHTEpIIpEeTaIlii, TPEoOPa30BaHNI0 U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U
HOBBIX CUTYaIUAX:

o MPEJICTABICHUE O 3aKOHOMEPHOCTSX W TO3HABAEMOCTU SIBIICHUU
PUPOIbI, TOHUMAaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKON HAayKH Kak
00JTaCTH COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeHl KyJIbTyphl U
MPAKTUYECKON NIEITETLHOCTH YEJOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBA;
MNOHMMAHHUE MECTa XUMHUH CPEIIA APYTUX ECTECTBEHHBIX HAYK;



J BJIaJICHUE OCHOBAMM IOHATUHHOTO aIllapara 1 CMMBOJIMYECKOTO S3bIKA
XUMHH JUISS  COCTaBlieHUS (OpPMYyJ HEOPraHMYECKHX BEIIECTB, YpaBHEHHIA
XUMHUYECKUX PEaKIHil (C Omopol Ha alropuT™M y4deOHBIX ACHCTBUI); BiaJCHHE
ocHoBamMH xuMuyeckod HomeHknaTypel (IUPAC u TpuBHanbHOH) W yMeHUE
UCIIONB30BaTh €€ NJIs pelIeHHs Y4eOHO-TIO3HABATENbHBIX 3a/Jad C TOMOIIbBIO
YUHTENS; YMEHUE HCIOJIb30BaTh MOJENIU M1 OOBSICHEHUS CTPOEHUS aTOMOB H
MOJIEKYJI IO AJITCOPUTMY C OITOPO HA ONPEAEICHHUS;

. IPEICTaBICHUE O CUCTEME XUMUYECKUX 3HAHUN U YMEHHUE C TIOMOILLBIO
YUUTENsl TMPUMEHSTh CUCTEMY XHUMHUYECKUX 3HAHUM JUIsl  yCTAHOBJICHMS
B3aMMOCBS3€H MEX 1y U3yUYEeHHBIM MaTEPHUaIOM U MPH MOJTYYEHUN HOBBIX 3HAHUM, a
TaK)K€ B IPOLIECCE BHINOJHEHUS YUEOHBIX 3aJJaHUI U MpU paboTe C UCTOUHUKAMHU
XMUMHYECKON UH(pOpMaLMK, KOTOpasi BKIIOYAET:

BKHEUIINE XUMHUYECKHUE MOHATUSA: XUMUYECKUN IJIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, MPOCTOE U CIIOAKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAS CMECH,
OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHAs MaccChl, KOJUYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsl Macca, MOJISIpHBIA 00beM, OKCHJI, KUCIIOTa, OCHOBaHUE, COJIb (CpeIHss),
XUMUYECKasd pPEaKUusl, PEaKUHH COEIUHEHMs, PEaKUUU pa3JIOKEHUs, pPEaKIUU
3aMEIECHUs, peakuuu oOMeHa, TemoBo »(p(dEeKT peakuuw, 23K30- H
OHAOTEPMUYECKHE PEAKIMH, PacTBOP, MaccoBas JOJII XMMHUYECKOIO JJIEMEHTA B
COEIMHEHHUH, MAcCcoBas J0J U MPOLICHTHAs KOHIEHTPALMs BEIIECTBA B PaCTBOPE,
AIpO aroMma, JJIEKTPUYECKHM CJIOM aroma, aTOMHas OpOUTajb, paguyc aToMma,
BaJICHTHOCTb, CTENIEHb OKUCIICHUS, XUMUYECKasl CBA3b, DJIEKTPOOTPULIATEIBLHOCTD,
NOJISIPHAs U HETIOJISIPHASI KOBAJIEHTHAs CBSI3b, MOHHAS CBSA3b, METAJUINYECKASI CBS3b,
KpUCTAJIMUECKasl peleTka (aTOMHas, MOHHAs, METa/InyecKasi, MOJIEKYJsIpHas),
VWOH, KAaTUOH, AaHWOH, DJJEKTPOJUT W HE DJJIEKTPOJIUT, JJIEKTPOJUTHUECKAS
JUCCOLMAIS, PEeakUWd HOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE
peaklMM, OKHUCJIHUTEIb M BOCCTAaHOBUTEIb, OKHUCIEHHE M BOCCTAHOBJICHHE,
ANEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTHMble W HEOOpAaTUMbIE PpEaAKIIUH,
CKOPOCTh ~XMMHUYECKOM peaklMH, KaTraju3aTop, MPEeAeNbHO AOMyCTUMAas
koHueHnTpauus (I11K), koppo3ust MeTamioB, CIiaBsbl;

OCHOBOIIOJIATAOIIME  3aKOHbl ~XMMHUHU: 3aKOH COXPAHEHUS  MAaccChl,
ITepnonnueckuii 3akon JI. 1. MenneneeBa, 3aKkOH IOCTOSTHCTBA COCTaBa, 3aKOH
ABorajipo;

TEOPUH XUMHH: aTOMHO-MOJIEKYJIIPHASL TEOPHS], TEOPUS DJIEKTPOJIUTUUECKON
JVCCOLIMAIINH, & TAKXKE ITPEACTABIECHMS O HAYYHBIX METOJAX TO3HAHUS, B TOM YUCJIE
DKCIIEPUMEHTAJIBHBIX W TEOPETHYECKUX METOJaX MCCIENOBAaHUs BEUIECTB U
U3YYEHUS] XUMUYECKUX PEAKIIMIA;

° IIPEIACTABJIEHUE O NIEPUOINIECKON 3aBUCUMOCTHA CBOWCTB XMMUYECKUX
AJIIEMEHTOB (paJnyC aToMa, 3JIEKTPOOTPUIIATEILHOCTh), MPOCTBIX M CIOKHBIX
BEILECTB OT MOJI0KEHUS 311eMEHTOB B Ileproauyeckoil cucreme (B MaIbIX IEPHOJAX
U TJIABHBIX MOATPYIIAax) M 3JIEKTPOHHOTO CTPOEHUS aToMa; YMEHHE OOBSICHATH
CBA3b IIOJIOKEHUS 7dremMeHTa B llepuoandeckoil CHUCTEME C YHUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKUX JJIEMEHTOB (COCTaB W 3apsij
aapa, oOmiee YUCIO  JJIEKTPOHOB),  PACHpPEICICHHEM  DIIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOJOB, KalIHs U KaJbLMS;



KIacCU(PUIMPOBAaTh XUMHUYECKHE DJIEMEHTHI C OMNOpPOM Ha  OMNpeaeiIcHUs
bu3ndeckoro cmpicia MUGPOBBIX JAHHBIX MEPUOANUECKON TaOIHIIbL;

o yMEHHUE KJIaCCU(PUIUPOBATh XUMUYECKUE DJIEMEHThI, HEOPTaHUYECKUE
BEI[ECTBA U XUMHUYECKUE PEAKIIMU C OTIOPOM Ha CXEMBI; ONIPENEIIATh BaJICHTHOCTh U
CTENIEHb OKHUCJICHUSI XUMHUYECKHUX DJJIEMEHTOB, BHJ XWMHUYECKOW CBSI3U U THII
KPUCTAJUTMYECKOW CTPYKTYPhl B COCIWHEHUSX, 3apsij MOHA, XapaKTep Cpeapl B
BOJHBIX PAaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH ), OKUCIIUTENb U BOCCTAHOBHUTEIb
10 AJITOPUTMY YUEOHBIX JACHCTBUI;

o YMEHHUE XapakTEepU30BaTh C OMOpoM Ha cxemy GU3HYECKUE U
XUMHUYECKHUE CBOWCTBA MPOCTHIX BEHIECTB (KUCIOPO, O30H, BOJOPOJI, TIpadur,
anMas, KpeMHUM, a30T, ¢ocdop, cepa, XJop, HATPUM, Kaaui, MarHui, KajabIlUiH,
ATIOMUHUMN, KEJIe30) U CIOXKHBIX BEIIECTB, B TOM YHUCJIE€ MX BOJHBIX PacCTBOPOB
(Bosla, aMMHUaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJI, OKCUABI U THIPOKCUIBI METAJIIOB
| - HA rpymn, amromunus, meau (I1), unka, xenesa (11 u 1), okcuasr yraepoaa (11
u IV), kpemuus (I1V), azora u dochopa (III u V), cepst (IV u VI), cepuucras,
CepHasi, a30TUCTas, a3oTHasA, QocdopHas, yroiapbHasi, KpeMHHEBasi KUCIOTAa U HX
COJIM); OTIMCHIBATh C OMTOPOY HA IIJIaH U KIFOUEBHIE CII0BA; YMEHHE TIPOTHO3UPOBATH
W XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa M CTPOCHUS
MOCJIC TIPEIBAPUTEIHLHOTO aHalk3a MO PYKOBOJCTBOM II€Aarora, NMPUMEHCHHE
BCIIIECTB B 3aBUCHMOCTH OT WX CBONCTB, BO3MOXKHOCTH MPOTEKAHUS XHUMHYCCKUX
MPEBpAIICHNA B PA3JMYHBIX YCIOBUSAX, BIMSHUE BEIIECTB W XHUMHYCCKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U OKPYIKAIOIIYIO IPUPOTHYIO CPEIY;

J YMEHUE COCTaBISITh MO O00pa3ily, CXeMe, aIrOpUTMy YYEOHBIX
JEUCTBUN MOJICKYJISIPHBIC M MOHHBIC YPaBHEHUS PEAKIUN (B TOM YHCIIE PEaKIIHii
VIOHHOT'O oOMeHa 151 OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuii),

WUTFOCTPUPYIONIUX ~ XMMHYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB / TPyl
HEOPTaHWYECKUX BEIIECTB, a TAK)KE MOITBEPIKTAFOIINX TCHETHYECKYIO B3aMMOCBSI3h
MEXIy HAMU;

° YMEHUE BBIYHCIATh OTHOCHTEIBHYIO MOJCKYISIPHYIO W MOJSIPHYIO
MacChl BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJEMEHTa B COCIMHCHHH,
MacCOBYIO JIOJIFO BEIIECTBA B paCTBOPE, KOJIMUECTBO BEIECTBA M €r0 Maccy, 00bEM
ra3oB C OMopoit Ha o01IMe HOPMYIIBI;, YMEHHE MMPOBOIUTH PACUETHI IO YPaBHEHUSIM
XUMUYECKUX PEaKIUid M HaXOAUTh KOJIMYECTBO BEIIECTBA, OOBEM U Maccy
pPEareHToB WM MPOJYKTOB PEaKIMU C OTMOpoil Ha oOpaser, aJropuTM y4eOHBIX
JICHCTBU;

° BJIaJICHUE OCHOBHBIMH METOJAMHU HAYYHOI'O MO3HaHUs (HaOJIOJCHUE,
WU3MEpEHHE, SKCIIEPUMEHT, MOICIMPOBAHUE) TTPH U3YUEHUHN BEIICCTB U XMMHYECKUX
SBJICHUA C OMOPOM Ha aJIrOpUTM YYEOHBIX ACUCTBUI; yMeHHE CHOPMYIUPOBATH
po0JIeMy U TPEIJIOKUTh MyTH €€ PEIICHUs ¢ TIOMOIIBIO TIeJarora; 3HaHue OCHOB
O0e3omacHol pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XUMHUYECKOW TMOCYAOU H
71a00paTOPHBIM 000PYI0BAHUEM;

° HaJU4Me MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIENYIONUX XUMHUYECKUX DKCIEPUMEHTOB IO PYKOBOJCTBOM YUUTENS C
00CYXJICHHEM T1aHa PAOOThI MITU COCTABICHUEM TaOJIHUIIHI:



M3y4YeHUE U OMMcaHne (PU3NIECKUX CBOMCTB BEIIECTB;

03HAaKOMJICHUE C (PU3NYECKUMU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, HJUTFOCTPUPYIOIIHNE MPU3HAKU TIPOTEKAHMS XUMUIECKUX PEAKIIH;

M3y4YEHHE CIIOCOO0B pa3/IelICHUs] CMECEH;

MOJTYy4YEHHE KUCIOPOa U U3yUYECHUE €Tr0 CBOICTB;

MOJY4YEHHE BOJOPOIa U U3YUEHUE €0 CBOICTB;

MOJIYYEHHE YTIIEKUCIIOTO Ta3a U U3yYEHUE €ro CBOMCTB;

MOJTYyYECHHE aMMHUAKa U U3YYEHHUE €r0 CBOMCTB;

MPUTOTOBJICHHE PACTBOPOB C OMPEIEICHHOM MacCOBOM J10J1€i paCTBOPEHHOTO
BEIIIECTBA,

UCCJIEIOBAHUE U ONMMCAaHUE CBOWCTB HEOPraHWYECKUX BEIECTB Pa3IUUYHBIX
KJIACCOB;

MIPUMEHEHHUE UHUKATOPOB (JJaKMyca, METUJIOpaHKa U eHos(TarenHa) 1ist
OTIpEJICIICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIIOT U IIEJIOUECH;

M3yYEHHUE B3aUMOJICHCTBUS KHUCJIOT C METayIaMU, OKCHUIaMU METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHHUSAMU, COJISIMH;

MOJTy4YE€HHE HEPACTBOPHUMBIX OCHOBAHUIA;

BBITECHEHHUE OJTHOIO METAJIJIa APYTUM U3 PacTBOpa COJIU;

rccieoBanre aM(pOTEPHBIX CBOMCTB TUAPOKCUIOB ATIOMUHUS U IIMHKA;

pelieHrue SKCHEPUMEHTAIBHBIX 3a7ad 1o TeMe «OCHOBHBIE KJAacChl
HEOPraHUYECKUX COCIUHEHUIN;

pEIIeHHE DOKCIEePUMEHTAIBHBIX 3a7ad 10 TeMe «DJIEKTPOIUTHUECKAs
JTUCCOLIAAITUS;

pelieHne HKCIepUMEHTaIbHBIX 33/1a4 10 TeMe « BaskHeiie HeMeTalIbl 1 UX
COCIUHEHUS;

pellIeHne SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxkHelme MeTaiibl 1 uX
COCIUHEHUS;

XUMUYECKHE JKCIIEPUMEHTHI, WJUIIOCTPUPYIOIIUE TMPU3HAKU TMPOTEKAHUS
peakIuii HOHHOTO OOMEHa;

KaueCTBEHHbBIC PEAKIIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HMOHBI:
XJopua-, opomua-, moaun-, cyibdar-, gocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
THAPOKCU/I-MOHBI, KATHOHBI aMMOHMUSI, MATHUS, KaJIbIUs, ATFIOMUHUS, Kene3a (2+) u
xenesa (3+), menu (2+), HUHKAa;

YMEHUE TPEJCTaBIATh pEe3yJbTaThl JKCIIEPUMEHTa B (opMe BBIBOJIOB,
JIOKA3aTeNIbCTB, TPAPUKOB 1 TAOJIUII U BBISBIISATH YMITUPUIECKHE 3aKOHOMEPHOCTH;

o BJIaJICHUE TpaBWJIaMH O€30MacHOro oOOpallleHus C BeEIIeCTBaMH,
HCIIOJIb3YEeMbIMH B MIOBCEAHEBHOM JKM3HU, a TAK)KE MPAaBUIIaMU MOBEICHUS B IIEIISIX
cOepeXeHUsT 37I0pPOBbsl M OKPYKAIOIIEH MPUPOIHON Cpelbl; MOHMMAaHHE Bpela
(omacHOCTH) BO3/IEHCTBUS HA KUBBIC OPTAaHU3MBI OIIPEACICHHBIX BEIIECTB, a TAKKE
CriocoO0B YMEHBIIICHUS U MIPEOTBPAICHUS X BPEAHOTO BO3IEHCTBUS; TOHUMAHHE
3HAYEHUS KUPOB, OCJIKOB, YTIIEBOJIOB JJIsl OPraHN3Ma YEJIOBEKa;

° BJIAJICHUE OCHOBAMH XHMHWYECKOM TPAMOTHOCTH, BKIIFOYAIOUIEH
yMEHUE TPaBUIBLHO HCIIOJIH30BAaTh W3y4YEHHBIE BEIIECTBA W MaTepHasbl (B TOM
YuCJie, MUHEPAIbHBIE YIOOPEHUS, METAJUIBl M CIUIABBI, MPOIYKTHI MEpPepadOTKH
MPUPOIAHBIX UCTOUYHUKOB YIJIEBOJOPOIOB (YTIJisl, IPUPOTHOTO raza, HeTH) B OBITY,



CCIbCKOM  XO3SHCTBE, HA MPOM3BOJCTBE; YMEHUE MPHUBOJIUTH IPUMEPHI
NPaBUJIBHOTO MCITOJIb30BaHMSI U3YUYCHHBIX BEIICCTB U MaTCPHAJIOB;

. YMEHHE YCTaHABIIMBATh CBSI3W MEXKIY peaibHO HAOII0aeMBIMH
XUMHUYCCKUMHU SIBICHHSMHU W TPOIECCAMH, TNPOUCXOISIIIMMH B MakKpo- |
MHUKPOMUPE, O0BSACHITH IPUIUHBI MHOTO0OPa3Hsl BEIIECTB; YMEHHE HHTEITPUPOBATh
XUMHYCCKHE 3HAHWSA CO 3HAHWSAMH JPYTUX YYEOHBIX IMPEAMETOB C ITOMOIIBIO
neIarora;

o mpejAcTaBieHne o cdepax MpoPecCHOHAIBHONW  NIEeATeIHLHOCTH,
CBS3aHHBIX C XUMHEH M COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha
JOCTIDKCHUSIX XMUMHYCCKOW HAyKH, HAJMYUEe OIbITa PabOThl C pa3IMYHBIMH
UCTOYHUKAMHU HH()OPMAITUH M0 XMMUH (HAyYHO-TIOMYJIIPHAS JINTEPATypa, CIIOBapH,
CTIPaBOYHHUKH, HHTEPHET-PECYPCHI) C OMOPOH Ha alroOpuTM: YMEHHE OOBEKTHUBHO
OIICHWBAaTh HWH(OPMAIIMIO O BEIIECTBAX, WX IMPEBPAIMCHUSIX U MPAKTUICCKOM
IPUMEHCHHH.

TpeOoBanus K mpeaMeTHBIM pe3yJbTaTaM 0CBOCHHUsI y4eOHOI0 mpeaMera
«XumMus», pacnpeaejeHHble 10 roAaM 00y4YeHust

Pe3ynpTaThl 110 rogaM (GopMyIUpPYIOTCS MO MPUHLHUIY J00aBICHUS HOBBIX
pE3yNbTATOB OT roja K TOAY, YK€ Ha3BaHHbIE B MPEIbIAYIIMX TofaxX MO3UIUH, KaK
paBUiIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (pE3yIbTaThl OUEPETHOTO
roJia Mo yMOJYaHHIO BKITIOYAIOT PE3YNbTaThl MPEABIAYILUX JIET).

8 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TIOHSTHH: aToOM, MOJIEKYJa,
XUMUYECKU 3JIEMEHT, POCTOE BEIIECTBO, CIIOAKHOE BELIECTBO, CMECH (OHOPOAHAS
Y HEOJIHOPO/IHAs), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJIIpHasi Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas J0Jsl XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHHH, MOJSIPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBAHUE, COJIb,
2NeKMPOOMPUYAMENLHOCMb?,  CTENIEHb  OKUCIEHMS, XUMHUYECKas PpeaKius,
KJaccu(ukaiys peakiuil: peakiy COeIUHECHUSI, PEaKIMU Pa3IoKEeHUs, peaKluu
3aMEIEeHUs], PEaKIMu OOMEHa, PK30- M JHAOTEPMHUYECKUE PEAKINH; Meniogoll
aghghexm peakyuu; SIpo aToma, dIEKTPOHHBIM CIIOH aToma, aTOMHas OpOUTab,
paauyc atoma, XMMUYECKasi CBSI3b, MOJISIPHAS U HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBsI3b, WOH, KAaTUOH, AaHWOH, pacTBOpP, MaccoBasi JOJiA BEIIECTBA
(TpolLieHTHAsl KOHIICHTpAIUs1) B pacTBOPE;

WJLTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHIA (M. 1. 1) u
MPUMEHSITH ATU TTOHSATHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

HCIIOJIb30BaTh XUMHUUECKYIO CUMBOJIMKY JJIsl COCTaBJICHUS (DOPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEaKIUi, SJICKTPOHHOTO OajaHca;

OTPENIENATh BaJECHTHOCTh ATOMOB DSJIEMEHTOB B OMHAPHBIX COCIUHCHMSX;
CTENICHb OKHCJICHUS DJIEMEHTOB B OWHApHBIX COCIUHEHUSX C OMNOpOM Ha
OMpEeIeNICHNs, B TOM YHCJIE€ CTPYKTYpPUPOBAHHBIE; MPUHAJIC)KHOCTh BEIIECTB K

2 311ech 1 jajee KypCUBOM 0003HAYAOTCS IVIAHUPYEMBbIE IPEAMETHBIE PE3YJITAThI, KOTOPHIE MOTYT OBITh
MOTEHIMATIBHO TOCTUTHYTHI oOydatormmMcs ¢ 3I1P, Ho He ABNSAIOTCS 0043aTeNbHBIMU.



OnpenenEéHHOMY KJaccy COEOWHEHHH Mo (opMmynaM; BHA XUMHUYECKOW CBS3H
(KOBaJICeHTHAsl M HIOHHAsI) B HEOPTaHUYECKUX COCAMHECHUSX;

MMETh MPEACTABICHUE O CUCTEME XMUMHYECKUX 3HAHUW, YMETh C MOMOUIBIO
YUUTENS] TMPUMEHATH CUCTEMY XHUMHYECKUX 3HAHWM, IS yCTAHOBJICHUS
B3aMMOCBSI3H MEXKIy U3YYEHHBIM MaTEPUATIOM U IMPU MOJYYEHUU HOBBIX 3HAHUU, a
TaKKe MpH padoTe ¢ HCTOYHUKAMH XUMUYecKor nHpopmaru. OpueHTUPOBaTHCS B
MOHATHUSAX U ONEPUPOBATH UMU Ha 0A30BOM ypOBHE, IPUMEHSThH MPU BHITIOJHEHUU
y4eOHBIX 3a/IaHUI U PEIICHUU PACUETHBIX 3aJlay C OMOPOM Ha alNroOpuTM y4eOHBIX
JNEUCTBUNA H3yYEHHbIE 3aKOHBI M TEOPUU: 3aKOH COXPAaHEHUs MAacchl,
[Tepunonnueckuit 3axkon [{.M. MenaeneeBa, 3akon nocmosancmea cocmasa, 3aKOH
ABorazpo; aToMHO-MoJIeKyJisipHass Teopusi. COOTHOCUTH 0003HAYEHUs, KOTOPHIE
uMmerotrcess B tabmune «llepmonnueckas cucrema xumuyeckux siieMmeHtos I, U.
MeHieneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apAJl SApa, OOLIEe YHUCIIO ANEKTPOHOB U paCIpeelIeHue UX
10 DJICKTPOHHBIM CJIOSIM);

KJaccu(UIMPOBaTh XUMHUYECKHE HIIEMEHTHI; HEOPraHMYECKHE BEIECTBA;
XUMUYECKUE PeaKInu (10 YUCITY U COCTABY YYaCTBYIOUIMX B PEAKIIUH BEUIECTB, O
TerIoBoMy 3P (HEKTy, 0 UBMEHEHHIO CTETICHN OKUCIIEHUS XUMUUECKUX JIEMEHTOB)
C OIIOPOM Ha CXEMBI;

XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIUME XUMHUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOMATBEPXKAAasl OMNUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKLIUN C OIIOPOM HA CXEMBI;

IPOTHO3MPOBAaTh CBOWMCTBA BEIIECTB B 3aBUCMMOCTHM OT HMX COCTaBa H
CTPOCHHUS; BO3MOXKHOCTH TMPOTEKAHUS XMMHYECKUX MPEBpaIICHUN B pa3TMUYHBIX
YCIIOBUSIX MOCJIE MPEABAPUTENBHOIO 00CYKIEHUS C TIEAAroroM;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;
MacCOBYIO JOJI0 XMMHYECKOrO 3JeMEHTa Mo (OpMyJie COECIUHEHUS; MACCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE; MPOBOJIUTH PACUYETHI MO YPAaBHEHUIO XUMHUYECKOU
pEeaKIuu ¢ ONIOPOM Ha aJIrOpUTM;

MPUMEHSTh OCHOBHBIE OINEPAllMd MBICIUTEIBHON JIESITENbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 000O0IIEeHHE, CHCTeMaTH3alus, KiIacCU(UKaIMs, BBISBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBA3€U — JIJI1 U3yUYECHUSI CBOMCTB BEUIECTB U XUMHUECKUX
peakinii; €CTECTBEHHO-HAYYHbIE METO/bI MO3HAHUS — HAOJIOICHHE, U3MEpPEHUE,
MOJICIUPOBAHUE, JIKCIICPUMEHT (PeanbHbili U MbICIeHHbI) T PYKOBOJCTBOM
neaarora;

CJIeIOBATh IpaBuiIaM MOJb30BAHMS XMUMUYECKON NOCYJ0M U 1ab0paTOpHBIM
00opyZ0BaHUEM, a TaK»Ke MpaBuiiaM OOpalleHHs ¢ BEECTBAMU B COOTBETCTBHUH C
WHCTPYKIMSIMUA TI0 BBITOJHEHUIO JIA0OPATOPHBIX XUMHUUYECKUX OIBITOB TIO
MOJIYYEHUI0 W COOMpaHUI0 Ta3000pa3HbIX BeEIIeCTB (BOJAOpOJa W KHUCIOpOa),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIIEHHON MacCOBOM JOJIEW PacTBOPEHHOIO
BCILIECTBA; IUJIAHUPOBATh U MPOBOJUTH XUMHUYECKHUE DKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIUIBIO HHANKATOPOB (JIAKMYC,
dbenondTanenH, METUIIOPAHXK U JAp.), TMOATBEPKAAIONINX KAaYECTBEHHBIM COCTaB
HEOPTaHUYECKUX BEIIECTB (KaU€CTBEHHbBIE PEAKIIMU HA MOHBI) MO PYKOBOJCTBOM
neaarora.



9 KJIACC

PaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MTOHATUI: XUMUYECKUH DJIEMEHT,
aToOM, MOJIEKyJia, MOH, KaTUOH, aHMOH, MPOCTOE BEIECTBO, CIOKHOE BEIECTBO,
BaJICHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIEHUS, XUMHUYeCcKas
peaKIs, XuMU4YecKas CBsI3b, meniosol aghghexm peaxyuu, MOJib, MOJISIPHBIN 00BEM,
pacTBOpP; AJEKTPOJUTHI, HEIIEKTPOIUTHI, DSIEKTPOJIUTUYECKAsT IUCCOLMALIMS,
peakiy KHOHHOTO 0OMeHa, KaTalu3aTop, XuMuieckoe pagHogecue, oopamumvle u
Heobpamumble  peaxkyuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIE peakiuu,
OKHCIIUTENb, BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAHOBJICHUE, aJJIOTPOIUS,
aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HWOHHAS, METALTUYCCKas),
KPUCTAITMUECKAs PEIIETKA, KOPPO3UsL MEMaAlos, Cnidgbl, CKOPOCHb XUMUYUECKOLL
peaxyuu, nipenenbHo gonycrumas konreHntpanus (I1/1K) Bemectsa;

WLTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHIA (CM. 1. 1) 1
MPUMEHSTH ATH MIOHATHSI IPY OTIMCAHUH BEIISCTB M MX MPEBPAIICHHIH;

WCIIOJIb30BATh 3HAKU U CUMBOJIBI JIJIs1 (PUKCAIIMK PE3YJIbTATOB HAOIIOICHUMH,
cocTaBiieHHs] (POpMyNl BEHIECTB M YpaBHEHUUW XMMHYECKUX pEaKlUid, 3arucu
JAHHBIX ~ ycloBUM 3amad. Mcmonb3oBarh  0003HAYeHMs, HWMEIOIIMECS B
[lepuonuueckoit cucreme U TabIUIEe paCTBOPUMOCTH KHUCIIOT, OCHOBAaHUM U CoOJieh
B BOJIE JIJIs1 BBITIOJIHEHUS 3aIaHU.

OTIPEJIENIATh BAJIGHTHOCTh U CTETEHb OKUCICHUS XUMUYECKHUX DJIEMEHTOB B
COCJIMHEHUSAX Pa3IUYHOr0 COCTaBa; MPUHAJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEJMHEHHI C OTIOPOM HA ONPEAEIIEHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIE;
BUIIBI XUMHUYECKOW CBs3W  (KOBaJCHTHAs, WOHHAs, MeETAUIMYECKas) B
HEOPTaHWYECKUX COCIMHEHUSX; 3apsi MOHA MO0 XMMHUYECKOH (opmyIe; XxapakTep
Cpelbl B BOAHBIX PACTBOPAX KHUCIOT U HIENOYEH, mun KpUCmaiiuieckol peuémsu
KOHKDEemHO20 8euecmad,

packpeiBath cMmbichn llepuomnmueckoro 3akona .M. MeHnneneeBa wu
JEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCLIBAMb U XAPAKMEPU306ams TaOIUUHYIO
dbopmy Ilepuoanueckoil CUCTEMbl XMUMHUYECKHX DJEMEHTOB: paziuyaTh MOHITHS
«riaBHas noArpynna (A-rpymmna)» u «mobounas noarpynna (b-rpynmna)y, massie u
Ooniblliie MEPUOAbL; COOMHOCUMb  O0O3HAUYEHHUS, KOTOpblE HMMEITCS B
MEePUOINYECKON TaOIUIE, C YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsn sjapa, oOIiee YHucio SJICKTPOHOB U
pacrnpezielieHue UX MO 3JIEKTPOHHBIM CIIOSIM); 00bACHAMb 00INE 3aKOHOMEPHOCTH
B M3MCHCHUHU CBOMCTB XMMHYECKUX 3JIEMEHTOB M HMX COCIMHCHHH B Ipejenax
MaJIbIX TIEPHOIOB M TJIABHBIX MOATPYII C YIETOM CTPOCHHS MX aTOMOB;

KJIACCU(PUITMPOBATh XMUMHUYECKHUE SJIEMEHTHI; HEOPTaHWYECKHE BEIIECTBA;
XUMHUYECKHE PeaKInu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TI0
TEeIIOBOMY J(QeKTy, M0 U3MEHEHUIO CTENEHEW OKHUCICHUS XHUMHUYECKHUX
AJIEMEHTOB) C OMIOPON HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME H CHCIUPUICCKUE XUMHUYECKHE
CBOMCTBA BEINECTB PA3JIMYHBIX KJIACCOB, TOJTBEPXkAas OMHCAHUE MPUMEPAMHU
MOJICKYJIIPHBIX ¥ MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITHI C
ONOPOM HA CXEMBI;



COCTaBIISATh YPABHEHUS JIEKTPOIUTUUECKON TUCCOLUALIMKI KUCIIOT, IIEI04Yen
W COJICH; TONHBIE W COKpPAIIEHHBIE YpAaBHEHUS pEaKIii HOHHOTO OOMEHa,
YpaBHEHUSI PEaKIUi, TMOJITBEPKIAIOIINX CYIIECTBOBAHUE TI'E€HETUYECKON CBS3U
MEXy BEIIeCTBAMU Pa3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHMCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUI
MOCPEZICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS;
BO3MOXXHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN MOCIEe MPEABAPUTEIHLHOTO
00CYXXJICHHSI C TI€IarOroM;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO dJieMeHTa 1Mo (OopMyse COSAUHEHUS; MACCOBYIO
JIOJII0 BEIlleCTBa B PAacTBOPE; MPOBOJUTH PACUETHI MO YPABHEHHIO XHWMHUYECKOU
peaKuuu ¢ OOpOy Ha alrOPUTM;

cJe0BaTh MpaBUJIaM MOJIb30BAHUS XUMHYECKOHN MOCYI0M U Ta00PATOPHBIM
000pyIoBaHUEM, a TaK)Ke MpaBUIaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMA TIO BBIMIOJIHEHUIO JITAOOPATOPHBIX XUMHUYECKHUX OMNBITOB IIO
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AaMMHUaKa M YIJIEKUCIIOrO ra3a);
MPOBOAUTH PEAKIIMH, MTOITBEPKIAIOIINE KaueCTBEHHBIN COCTAB Pa3IMUHbBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOpUI- OPOMU[I-, HOAU]I-, KapOOHAT-,
docdar-, cunmkar-, cyiabhar-, THIPOKCUI-UOHBI, KaTUOHBI aMMOHHS U HOHBI
M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

MPUMEHSITh OCHOBHBIE OINEPAllMM MBICIUTEIBbHON JEATEIIbHOCTH — aHAU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATH3allMi0, BBISIBJICHUEC MPUYMHHO-
CJIEACTBEHHBIX CBA3EU — I U3YYEHUsI CBOMCTB BELIECTB U XUMUUYECKUX PEAKLINM;
€CTECTBEHHO-HAYYHBIE  METOJbl TO3HAHHWS —  HaONIOZICHUE, W3MEpEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).
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