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[TOACHUTEJIBHASA 3AIINCKA

Pabouas mnporpaMma 1o XuUMUM JUIsi OOYyYAIOIMIMXCA C  3aJEPIKKOU
ncuxudeckoro pa3sutus (nanee — 3[1P) Ha ypoBHE 0CHOBHOTO 00111€TO 00pa30BaHUs
cocTaBjeHa B COOTBeTCTBUU ¢ DenepalibHbIM roCy1apCTBEHHBIM 00pa30BaTeIbHBIM
CTaHAapTOM OCHOBHOTO 0o01miero obpaszoBanus (IIpukaz Munnpocsemenus Poccun
ot 31.05.2021 r. Ne 287, 3apeructpupoBan MUHHCTEPCTBOM OCTUIIUM Poccuiickoi
®enepanuun 05.07.2021 1., per. Homep 64101) (nanee — ®I'OC O0OO0), ITpumepHoit
aJanTUPOBAHHON OCHOBHOW 00pa30BaTEIbHON MPOrpaMMON OCHOBHOTO OOIIETO
oOpa3oBaHusi OOyYalOIIUXCS C 3aJEePKKOM TMCHUXUYECKOTO pa3BUTHUA (lajee —
I[TAOOIT OOO 3IIP), IlpumepHoil pabouell MmporpamMMmbl y4eOHOTO MpeaMeTa
«Xumus»  (0a3oBbIi  ypoBeHb), [lpumepHOil mporpaMMol  BOCIUTAHUS
oOydJarouuxcsi Mpu TMOJTYYEHUH OCHOBHOTIO OOIIEro 0Opa3oBaHHUS, C Y4YE€TOM
pacnpeesIeHHBIX 0 KJaccaM MPOBEPSIEMBIX TPEOOBAHUI K pe3yJabTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeibHOM MporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs U
AJIEMEHTOB COZAEPKaHUs, MPEACTABICHHBIX B YHUBEPCAIbHOM KOAH(PHUKATOPE IO
xumud, KoHmemmwmm mpenomaBaHus y4eOHOTO TpenMeTra «XUMHS», B
00pa3oBaTeIbHBIX Opra”u3alusx PO, peAU3yIOIIUX OCHOBHBIE
o01eo0pa3zoBaTebHbIE TPOTPAMMBI.

O0mas xapakTepuCcTUKA y4e0HOIr0 npeamMera « XuMus»

VYueOHplii mnpeamer «XuMUS»  BXOAUT B  NPEAMETHYIO  00JIacTh
«EcTrecTBeHHOHay4Hble  IIpPEAMETB». B cHcTeMe  eCTeCTBEHHOHAY4YHOIO
oOpa30BaHMsI XUMHUS KaK Y4eOHbIN MMpeMET 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU
3aKOHOB IPHUPOJIbI, POPMUPOBAHUU HAYYHOW KapTUHBI MHpPA, CO3/JaHUU OCHOBBI
XUMUYECKUX 3HAHMM, HEOOXOAUMBIX JUIsi TIOBCEIHEBHOM JKU3HU, HABBIKOB
3I0POBOTO U 0€30MACHOIO JJIsl YEIOBEKA M OKPYIKAIOIIEeH ero cpebl 00pa3a >KU3HHU,
a TaKe B BOCIUTAHUU IKOJIOTMYECKOU KYJIbTYPHI.

VYcnemHocTh U3y4eHus XMMUU CBsI3aHa ¢ OBJIaJICHUEM XUMUYECKUM S3BIKOM,
COOJII0JIEHNEM MpaBusl 0€30MacHOM pabOThl MPHU BHITOJIHEHHH XHMHUYECKOTO
HKCIIEPUMEHTA, OCO3HAHWEM MHOTOYMCIICHHBIX CBSI3€d XUMHUU C JPYTUMHU
peIMETaMH IIKOJIBHOTO Kypca.

[Iporpamma BKJtOUaeT B ceOsi OCHOBBI HEOPTaHMYECKOW W OPraHUYECKOM
xumMuHu. ['TaBHOW wujeel mporpaMMbl SBISETCS CO37aHUE 0a30BOT0 KOMIUIEKCA
OTOPHBIX 3HAHUH M0 XMMHH, BBIPAXKEHHBIX B (JOPME, COOTBETCTBYIOIIECH BO3paCTy
O0yJaronMXcs U UX 0COOBIM 00pa30BaTEIBHBIM TOTPEOHOCTSIM.

B coxmepxaHuum JAHHOTO Kypca MPEICTaBIECHbl OCHOBOIOJATAIOIINE
XUMHUYECKHE TEOPETUUECKUE 3HAHMS, BKIIFOUAIOIINE U3yYEHHE COCTaBa U CTPOEHUS
BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHUS, IPOTHO3MPOBAHHE CBOMCTB
BEILIECTB, UCCIICIOBAHUE 3aKOHOMEPHOCTENM XMMHUYECKUX MPEBPALLECHUN U IIyTEU
YIOPABJICHUS UMH B LEJISIX MTOJYYEHHUS BEUIECTB U MaTEPHUAJIOB.

TeopeTnyeckylo OCHOBY HM3yUYEHHsS] HEOPTraHUYECKOHM XHUMHUU COCTABIISET
aTOMHO-MOJIEKyJsipHOoe yueHue, [lepmommueckuin 3axkon J[.MI. MennaeneeBa c¢



KpaTKMMH CBEJICHUSAMH O CTPOCHMM aToma, BUJAX XHUMHUYECKOW CBs3H,
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKIIUil.

B wu3yyenuum Kypca 3HauMTEIbHAs POJIb OTBOJUTCS XUMHUYECKOMY
IKCIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U JaOOpaTOPHBIX padOT, OMHCAHMIO
pE3yNbTaTOB YYEHUYECKOTO JKCIIEPUMEHTA, COOJIIOJEHUI0O HOPM M MpPaBHI
0e3omacHoi pabOThl B XUMHYECKOU JTaO0paTOpHH.

Peanuzaumss paHHOW mporpaMMbl B Ipolecce OOydYeHHs TMO3BOJIUT
oOyuvarorumcsi ¢ 3[1P ycBouTh KitoueBble XMMHUYECKHUE KOMIETEHIIMU U MOHATH
pOJIb U 3HAUEHHE XUMHUU CPEIU JPYTUX HAYK O IPUPOJIE.

N3yuenne XumMuu ciocoOCTBYET POPMUPOBAHUIO Y O0YUAIOIIMXCS HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOIIEHAyYHBIX METO/IOB (HaOIIOACHUE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE), OCBOCHUIO TIPAKTUYECKOTO MTPUMEHEHHU S HAYYHBIX
3HAHMM, OCHOBAHHOTO HA MEXKIIPEIMETHBIX CBA3sIX ¢ npeameraMu « OKpy Karomuii
mupy», «Duszukay, «buomorusy, «['eorpadus», «Marematuka» u Qopmupyer
KOMIIETEHIIUU, HEOOXOAUMBbIE [Jii TPOJOJDKEHUsT oOpa3oBaHus B  00JacTu
€CTECTBEHHBIX HayK.

N3yueHne XuMuM CnocoOCTBYeT pa3BuTHiO y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXeHHs, (PYHKIIMOHAJIBHOM TI'PAaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHYECKU aHAIM3UPOBATh MH(OpMAIIUIO, MPEICTABICHHYIO B
paznuuHblXx (popMax. 3HAUMMOCTh MpeaMeTa [Jisi Ppa3BUTHS  KU3HEHHOMU
KoMrieTeHuu ooy4varomuxcs ¢ 3[1P 3akinrodaercst B yCBOGHUU OCHOBBI XUMHUYECKHUX
3HaHWM, HEOOXOIUMBIX JUIsl TOBCEJIHEBHOM J>KU3HHU; HABBIKOB 3JI0POBOTO H
Oe30macHOro JUIsi 4eJoBeKa M OKpy’Karlolled ero cpeabsl oOpa3a >KHU3HH;
(dbopMHUPOBAHUU SKOJOTUYECKON KYIbTYPHI.

[Iporpamma oTpaxkaet coaepxaHue o0y4eHHs MpeaIMeTy «XUMUS) C YU4ETOM
0co0bIX oOpa3oBarenbHbIX MOTpeOHOCTEN oOydarommxcs ¢ 3IIP. Osnanenue
y4eOHbIM MPEIMETOM «XHUMHs» MPEACTABIAECT ONPEEICHHYI0 TPYAHOCTh MJIs
oOyuatommuxcst ¢ 3[IP. D10 cBS3aHO C OCOOEHHOCTSMHM MBICIUTEIbHON
JEATCIIBHOCTH, TEPUOANUYECKUMH KOJICOAHUSIMA BHHUMAaHHUSA, MajbiM 00BEMOM
naMaTH, HEJOCTaTOYHOCThIO  OOIIero  3amaca  3HaHWM,  MOHUYKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHS.

JUist mpeo1oyieHnsl TPYJHOCTEN B M3yYEHHHM y4eOHOTO mpeaMmeTa «XUMHUSD)
HeoOxoaMMa ajanrtanuMs o0beMa U XapakTepa ydeOHOro Marepuana K
MO3HABATEIIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOYYaIoIIUXCS, y4eT HX
OCOOEHHOCTEW pa3BUTHS: HCIOJIb30BAHUE AJITOPUTMOB, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3€i, IOCTEIIEHHOE YCI0KHEHNE U3y4aeMOro MaTepuara.

[Ipu wu3ydeHnn XuUMUKM HEOOXOJMMO OCYIIECTBISTH B3aMMOJICHCTBHE Ha
MTOJIMCEHCOPHOUN OCHOBE.

Teopernueckuii  Marepuags pPEKOMEHAYETCS  M3ydarb B IIpoLEecCe
MPAKTUYECKON JIESTeNIbHOCTU. BO3MOMXHO BBIJIEJIEHUE OTIEIbHBIX YpPOKOB Ha
pelieHne 3aa4 B CBSI3M CO CJIOXKHOCTBIO aHajiu3a Tekcta ooyuarommumucs ¢ 3I1P.
Oprandueckoe €IUHCTBO TMPAKTUYECKOM M  MBICIUTENBHOW JEATEIbHOCTH
oOydaronmxcss Ha ypoKax XHUMHU CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOCHHMIO Oa3UCHBIX XMMHUYECKMX 3HaHMU W yMeHuil. Ocoboe BHUMaHUE TpU



U3Y4YEHUU XUMHUH YIEISIETCSl U3YUYEHUI0 «CKBO3HBIX» MOHATHI M (HOPMHUPOBAHMIO
HaBbIKA CTPYKTYPHUPOBAHUSA MATEPUAIIA.

Heau u 3a1a4u U3ydeHusi y4eOHOro mpeaMera « XuMHs»

Obwue yenu W3ydeHUsl y4eOHOro mpeaMeTa «XHUMUsS» MPEICTaBICHBI B
[IpumepHoii paboueld mMporpaMme OCHOBHOTO oOmiero obOpa3zoBanusi. OHu
aKTyaJM3UPOBAHBI C YYETOM HOBBIX MPHUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
o0Opa3oBaHMsl, HAIIPABIEHHOCTH 00yYEHHUS Ha Pa3BUTHE U CAMOPA3BUTHE JINYHOCTH,
dbopMupoBaHue €€ HHTEIJICKTa U 00IIel KyabTyphl. OOyueHHuEe YMEHUIO YIUTHCS U
POJODKATh CBOE 0Opa30BaHHWE CaMOCTOSATEIHHO B HACTOAIIEE BPEMS SIBIISCTCS
OJTHOM M3 BaKHEHINX (QYHKINI Y4eOHBIX TPEIMETOB, B TOM YUCIIE U « XUMHMY.

Hns ooyuaronuxcs ¢ 3I1P, Tak ke, Kak U JUIT HOPMAaTHBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB,  OCBAMBAIOIIMX OCHOBHYIO  00Opa3oBaTeiIbHYI0 MPOTpaMMY,
JOMUHUPYIOIIIee 3HaYCHHE MPUOOPETAIOT TaKue yelu, Kak:

* (QopmMHupOoBaHME WHTEIJICKTYaJbHO pa3BUTOH JUYHOCTH, TOTOBOM K
COTPYIHHUYECTBY, CAMOCTOSITEJIbBHOMY TPHUHSATHIO PEIICHUH, CIIOCOOHOM
aJanTHPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBHUAM KU3HU;

" HAaMpaBJICHHOCTh OOYYCHHSI Ha CHCTEMATHUYECKOE MPUOOIICHNE yJaluXcs K
CaMOCTOSITENIbHOM ~ TO3HABaTeNbHOW  JESATENbHOCTH,  HAyYHBIM U
MPAKTHYECKUM METOAAM TO3HAHUS, (POPMHUPYIOITUM MOTHBAITUIO U Pa3BUTHE
CITOCOOHOCTEH K XMMUH;

* o0ecrieyeHHe YCJIOBUM, CIOCOOCTBYIOIIMX MPUOOPETECHHIO OOYy4arOIIUMUCS
OMbITa Pa3HOOOpa3HOW JEATEIBLHOCTH, T[O3HAHUS W CaMOIIO3HAHUA,
KITFOYEBBIX HABBIKOB (KIJIFOYEBBIX KOMIETEHIUH), UMEIOIUX YHUBEPCAIBHOE
3HAYEHUE /IS Pa3TUYHBIX BUOB JICSITEIbHOCTH;

* ¢dopMupoBaHUE YMEHUU OOBSCHATH W OIICHUBATH SIBICHUS OKPY>KAIOIIETO
MHpa Ha OCHOBaHWH 3HAHUH U OIBITA, TIOJYUYCHHBIX MPU U3YYCHUH XUMUU;

* dopMupoBaHUE Y 00yUAIOIIHUXCS TYMAaHUCTHICCKUX OTHOIICHHUM, TOHUMAHUS
IICHHOCTH  XWUMHUYECKUX 3HAHMA I BBIPAOOTKH  DKOJOTHYCCKH
1eJeco00pa3HOro MOBEACHUS B OBITY M TPYIOBOM AESITENIBHOCTH B LEIAX
COXPaHEHHUsI CBOETO 3I0POBBS U OKPYKAIOLIEN MPUPOTHON CPENBIL;

" pa3BUTHE MOTHBAIlUU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOGHHUS OOIIEUETIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY TMpoduias U HampaBICHHOCTH
TadbHEUIIero o0y4ueHus.

Kypc HampaBieH Ha pelieHue CIenyomux 3aday, O00eCTeYHBAIOIINX
peanu3aiulo JTUIYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEILHOCTHOTO TMOJIXOJ0B K
oOyuennto xumun obOyuatomuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs:

* (dopMHpOBaHHE TIEPBOHAYAIBLHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHUN O
BEIECTBAX, UX MPEBPAIICHUAX W MPAKTUYCCKOM TPUMCHCHHUH; OBJIAJICHUC
MOHATHUIHBIM aIllIapaToM U CUMBOJIMYECKUM SI3BIKOM XUMUU;

" 0co3HaHWE 0OBEKTUBHOM 3HAUMMOCTH OCHOB XUMUYECKON HAyKH KaK 00JacTu
COBPEMEHHOTO €CTECTBO3HAHMUS, XUMHUYECKUX TIpEBpaIICHHM
HEOPTaHWYCCKUX W OPTaHMYECKUX BEIICCTB KaK OCHOBBI MHOTHX SIBJICHUH



’KMBOM M HEKUBOW MPUPOJBI; yIIIyOlieHNe MPECTaBIeHUN O MaTepruaIbHOM
€IUHCTBE MUDPA;

" OBJIQJICHHE OCHOBAaMH  XMMHMYECKOM TIPaMOTHOCTU:  CIIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OIEHUBATh )KU3HEHHBIC CUTYyallUH, CBS3aHHBIC
C XWMHEW, HaBbIKAMH 0€30MacHOro oOpalleHusi C  BEIIEeCTBaAMH,
UCIIONb3yEeMbIMU B TIOBCEIHEBHOM KU3HU; YMEHHMEM aHaJU3UpOBaTh U
IUTAHUPOBATh 3KOJOIMUYECKU O€30MacHOE MOBEIECHUE B LIEISIX COXPaHEHMS
37I0POBbS U OKPYKAIOIIEH CpefIbl;

* (popMupoBaHHEe yMEHMH  YCTaHaBIMBAaTh CBSI3M  MEXKIy  peaJbHO
HaOMI0AaeMbIMU XUMUYECKUMH SBJICHUSAMU U MPOLIECCAMU, TPOUCXOASITIMHU
B MUKpPOMHpE, OOBSICHATh MPUYUHBI MHOTOOOpA3Hsl BEIIECTB, 3aBUCUMOCTD
UX CBOICTB OT COCTaBa U CTPOEHUS, a TaKkKe 3aBUCHUMOCTbh IPUMEHEHHUS
BEIIECTB OT UX CBOMCTB;

" MpuoOpEeTeHHE ONBITa WCIONBb30BAHUS PA3IUYHBIX METOIOB HW3YyYCHHUs
BEIIECTB, HAOIIOMEHUS 32 UX NMPEBPAIICHUSIMH MPU TTPOBEIACHUH HECIOKHBIX
XUMHUYECKHX  OKCIIEPUMEHTOB C  HCIOJIB30BaHHUEM  J1a0OpaTOPHOTO
o0opynoBaHusi U IpruOOPOB;

* (QopmupoBaHHE MPEACTABICHUN O 3HAYCHUH XUMUYECKONW HAYKH W PEIICHUN
COBPEMEHHBIX JIKOJIOTMUYECKHX MPOOJIEM, B TOM YHUCIE B MPEIOTBPALICHUH
TEXHOTE€HHBIX U DKOJIOTHYECKUX KaTacTpod.

OcobGennocTH 0TOOpa M aKaNTALIMM Y4eOHOT0 MAaTepPHAJIa 10 XUMHH

OO0yueHue yueOHOMY IpeIMETy « XUMUsD» HE0OXOAUMO CTPOUTH Ha CO3JJTaHUU
ONITUMAJIbHBIX YCIIOBUH NIl YCBOEHUS MPOTPAMMHOI0 MaTepuaia 00y4JaromuMucs
c 3I1P. bosbiioe BHUMaHKE TOJBKHO OBITH yAEIEHO 0TOOpY y4eOHOTO MaTepHuaa B
COOTBETCTBHHM C TMPUHIUIOM JOCTYITHOCTH MPU COXPAaHEHHH OO0IIero 6a3oBOro
ypoBHsI. OH JOJDKEH MO COAEPKaHUI0O U 00BbeMy OBbITh aJIanTHUPOBAHHBIM IS
oOyuaronuxcs ¢ 3IIP B cooTBeTcTBUM € HX OCOOBIMH 0OOpa30BaTEIbHBIMU
noTpedHocTsIMU. CreyeT OOJIETYUTh OBIAJCHUE MAaTepUaIoM OOyYarOUIMMUCS C
3I1P mocpencTBoM €ro AETaabHOTO OOBSICHEHHS C CHUCTEMAaTHYECKUM TMOBTOPOM,
MHOTOKPaTHOM TPEHUPOBKOW B MPUMEHEHUU 3HAHHWM C UCIIOJb30BAHUEM MPUEMOB
aJTOPUTMHU3AIIMU U BU3YaJIbHBIX OMOpP, OOyYEHUs CTPYKTYPUPOBAHUIO MaTepuaa.

bonpiioe 3HaueHuwe 1S MOJHOIIEHHOTO YCBOEHHS Y4eOHOro Marepuana
MMEET OMopa Ha MEXIPEAMETHBIE CBSI3M BOIIPOCOB, U3yYaeMbIX B TAHHOM KypcCe, C
TakKUMH y4eOHbIMU TpenMmeramu Kak «['eorpadus», «Dusukay, «buonorus.
[To3Bomsisi paccMaTpuBaTh OJWH W TOT K€ y4EOHBIM MaTepHall ¢ Pa3HBIX TOYEK
3pEHUs], MEXKITPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIydlIEMY OCMBICICHHIO, 0oJiee
MPOYHOMY 3aKPEIJICHUIO MOJYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.

[Ipu moArOTOBKE K YpOKaM YUUTENh TOJDKEH TPETyCMOTPETh (DOPMUPOBAHHE
y oOydJarommxcsi YMEHUH aHaJu3upoBaTh, CpaBHUBAaTh, 0000IIATh H3y4yaeMbId
MaTepual, MIAHUPOBATh MPEACTOSIIYI0 padOTy, OCYHIECTBISThH CaMOKOHTPOJIb.
Heo0xoauMO MOCTOSSHHO CJEAUTh 3a MPABWIBHOCTHIO PEUYEBOr0 OQOpMIICHUS
BbICKa3bIBaHUH oOyuarommuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTSIMU MTOBEAEHUSIN JesATeIbHOCTH oOy4aromuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOIUM CTPOKAUIINKA KOHTPOJb



COOJIIOJICHUsI TPABWJI TEXHUKU O€30MaCHOCTU MpU MPOBEIECHUU J1abOPATOPHBIX
paboT B XMMUYECKOM KaOUHETE.

IIpumepHbIe BUBI AesiTeJbHOCTH o0yuaromuxcs ¢ 3I1P, 00yciioBi1eHHbIE
0co0bIMH  00pa30BaTEJbHBIMU  IOTPEOHOCTAMHM M OlecrmeYMBaKOLIUe
OCMBICJIEHHOE 0CBOEHHE COIePKAHUM 00pa30BaHMs O MpeaMeTy « XMMUsD)

Coneprxanue BUIIOB JAesTenbHOCTH oOy4varomuxcsa ¢ 3[IP Ha ypokax xumuun
oTpeeIeTCs UX 0COOBIMH 00pa30BaTeIbHBIMU MOTPpEeOHOCTAIMH. [ToMHMO MIPOKO
ucnoas3yeMbix B OOIT OO0 o0mux 111 Bcex 00ydaromuxcst BU0B ASATEILHOCTH
ClIeAyeT YCWIHTh BHUIBI ACATEIbHOCTH, CHENU(PUYHBIC 11 JaHHOW KaTeropuu
oOyyarommxcsi, I 00eCHeYeHUss OCMBICIICHHOTO OCBOEHHUS  COJCp)KaHHS
oOpa3oBaHus IO MPEAMETY: YCHUICHUE TPEAMETHO-TIPAKTUICCKON JEATeIbHOCTH C
aKTUBM3AIlMEd CEHCOPHBIX CHUCTEM; YEpPEJAOBAHME BHUJOB JEATCIHLHOCTH,
3aJICCTBYIONINX PA3IMYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHUE MaTepHaia ¢ ONopoun
Ha aJrOPUTM; «IIOIIArOBOCTH» B M3YYEHHUHU MaTepuana; HCIOJIb30BaHUE
JIOTIOJIHUTEILHON BU3YaJIbHOW OMOpPHI (TJIaHbI, OOpasiibl, CXEMbI, I1a0JOHBI,
onopHsie TadauLkl). s pa3sutus y ooyyatomuxcs ¢ 3[1P ymenus nenatb BEIBOBI,
dbopMUpOBaHUS] TPAMOTHOTO PEYEBOI0 BHICKA3bIBAaHUS HEOOXOJIUMO HCIOJIb30BaTh
omopHble cimoBa u kiaumie. Ocoboe BHUMaHUE CIEIyeT YACIUTh OOYUYECHUIO
CTPYKTYpPUPOBAHUIO MaTepualia: COCTABICHUE PUCYHOUHBIX M BEPOAIBHBIX CXEM,
cocTaBlieHHe TaOJuWIl, COCTaBJICHHE Kiaccupukamuu ¢  0003HAYCHHBIMU
OCHOBAHHUSMHU JJISI KJIaCCU(PUKAIIMU U HATIOJTHEHUE UX TIPUMEpaMH U JIp.

[IpumepHast TemaTuyeckass U TEPMHUHOJIOTHYECKAsl JIGKCUKA COOTBETCTBYET
OOIT O0O0.

st obyuaromuxcst ¢ 3[IP cyiiecTBeHHBIMU SIBJISIOTCS TIPUEMBI PaOOTHI C
JEKCUYECKUM MaTepuayioM 1o mpeaMery. [IpoBoautes crienmanpHas padora 1o
BBEJICHUIO B aKTUBHBIN CJIOBAPh 00YUYAIOIINXCSI COOTBETCTBYIONIECH TEPMUHOJIOTHH.
N3ydaembie TEpMUHBI BBOJASTCA Ha TMOJUMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3yaJlbHas MOJIEPAKKA, AITOPUTMBI PaOOTHI C ONPEIeTICHUEM, OTIOPHBIE CXEMBI TSI
aKTyaJM3alii TEPMUHOJIOTHUH.

MecTo yuyeOHOro npeamera « XuMus» B Y4eOHOM IJIaHE

B cootBerctBun ¢ ®enepanbHbiM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHapTOM OCHOBHOTO 00111ero 00pa3oBanusi y4eOHbIN peaMeT « XUMUs BXOIUT
B IpeAMETHYI0 001acTh «EcTecTBEHHOHAay4HbIE NpPEIMEThI» U  SBISETCS
00s13aTeIbHBIM TSI U3YUCHHUS.

VY4eOHbIM MIIaHOM Ha €€ u3yueHue orBe/ieHo 136 y4eOHbIX yacoB — 1o 2 4 B
HEJENIo B 8 U 9 Kjaccax COOTBETCTBEHHO.

Coneprxanue yaeOHOTO TIpeIMeTa « XUMHUsh», TIpeicTaBieHnoe B [IpumepHoi
paboueit nporpamme, coorBeTrcTByer DPI'OC OOO, pazpaboraHo ¢ y4eTOM
[IpumepHOli OCHOBHOI 00pa3oBaTENbHON MpPOrpaMMbl OCHOBHOI'O  OOIIETO
oOpa3zoBaHus 1O ydyeOHOMY mpeaMery «Xumus», cooTBeTcTByeT IIpumepHoii
aJanTUPOBAHHOM OCHOBHOM 0Opa3oBaTEIbHON MPOrpaMMe OCHOBHOIO OOIIEro
o0pa3oBaHus 00YJAOUTUXCS C 3aI€PKKOM IICUXUYECKOTO Pa3BUTHSL.



COJEP)XAHUE YUEBEHOI'O [TPEJAMETA «XUMMWS»

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponv xumuu 6 ocusnu uenoeexka'. Tema M BellecTsa.
®du3nyeckre CBOWCTBA BEIIECTB. ATrpEraTHO€ COCTOSSHUE BELIECTB. Xumus 6
cucmeme Hayk. YucTele BeecTBa U cMecu. CriocoOsl pazzaenenus cmeceid. [IpaBuna
O0e3omacHoro oOpalieHusi ¢ BeHleCTBaMU U JIA0OPATOPHBIM O0OpPYAOBAHHUEM.
Ilonamue o memooax nosHanusi 8 XuMuu.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE DJEMEHThl. 3HAaKh (CHUMBOJIBI)
XUMUYECKUX 3JIEMEHTOB. OTHOCUTENIbHAS aTOMHas macca. [IpocTeie M CIOKHBIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckass ¢opmysna. BajgeHTHOCTH aTOMOB XUMHUYECKHUX 3IIEMEHTOB.
3axon nocmosanucmea cocmasa eewjecms. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 0J11 XUMUYECKOTO 3JIEMEHTA B COSUHEHUU.

OuU3NUECKUEe W XUMUYECKUE ABJICHUS. XuUMUdeckas peakuus. [IpuzHaku
XUMHAYECKUX DPEAKIUN. YPAaBHEHUS XUMHUYECKUX DPEAKIUN. 3aKOH COXPAHEHUS
Macchl  BemiecTB. Kiaccudukanus XUMUYECKMX — peakuul  (CoeauHEHUs,
Pa3JIokKEHUs, 3aMEILIeHHs, OOMEHA).

XVWMHAYECKUH OKCIIEPUMEHT: 3HAKOMCTBO C XHMMHMYECKOM IIOCYIIOM, C
npaBwiaMd paboThl B jaboparopuud U MpuEMamMu OOpalieHus ¢ J1abopaTopHBIM
0o0OpyJIOBaHHEM; M3y4YEHHE U OIUCaHHe (PUBUYECKHMX CBOWCTB 0O0pa3loB
HEOPTaHMYECKUX BEIECTB; HaOMroAcHHE (Gu3nyeckux (TUIaBJIEHUE BOCKA, TasHUE
Jb/1a, paCTUPaHUE caxapa B CTYINKE, KUIIEHUE U KOHJICHCAIUS BOJIbI) U XUMUYECKUX
(ropeHue cBeYM, MPOKATMBAHHE MEIHON MPOBOJIOKH, B3aMMOJICHCTBHE Mella C
KHUCJIOTOM) SIBIIEHUM, HAOIIOJEHUE U ONUCAHKUE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX
peakimii (pa3joKeHUe caxapa, B3aUMOJCUCTBUE CEPHOM KHUCJIOTHI C XJIOPUIOM
Oapwusi, paznoxenue rugpokcuaa meau (II) mpu HarpeBannu, B3aMMOEHCTBHE Kele3a
¢ pactBopoM coiu Meau (I1));u3yuenue cnocodoB pazaeseHus cmecei (¢ MOMOIIbIO
MarHuta, (QUIbTPOBAaHUE, BbIIAPUBAHUE, JUCTWIUIALMUSA, Xpomarorpadus),
IIPOBEJICHUE OYMCTKH MOBAapPEHHON COJIM; HAOJIIOJIEHUE M OMKMCAHUE PE3YJIbTaTOB
MIPOBEJCHUSI OIBITAa, WUIOCTPUPYIOMIETO 33aKOH COXPAHEHHUS MAacChl; CO3JaHHE
MoJjieniel MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHeiue npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucimopoa — 37€MEHT U IIpOCTOE
BemecTBo. HaxokneHue kucimopoma B TpupoAe, (U3MYECKHE W XUMHUYECKUE
cBoiicTBa. Peakiinuu ropeHust MPOCTHIX U CIOKHBIX BerecTB. CriocoObl MOTydeHUS
KHclopoa B Jabopatopuu u npomsiuineHHocmu. lIpuMEeHeHHe KuCIopo.a.
[Tonsarue 06 oxcumax. KpyroBopot kuciopoja B npupojae. O30H — aniomponHas
MOOUpuKayus KUciopood.

1 3IICCB " Jajaec KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOJUTCA B OBHAKOMUTEIILHOM ILIAHE.
He,uaror CaMOCTOATEJIbHO OIPEALIIACT 00BeEM n3y4aeMoro mMmarepuaja.



Tennoesoii 3¢hghexm xumuueckoii peaxyuu, mepmoxumuiecKue ypasHeHus,
9K30- U SHIAOTEPMUYECKHE pEaKUUU. Tonaueo: y2oib u Memau. 3azpsazHeHue
6030yXxa, ycujlenue napHuKo8o2o 3¢ggexma, paspyuieHue 030H08020 ClOAL.

Bopopon — snement u mpocrtoe BemecTBO. Haxoxnenme Bomopona B
npupoze, GU3NIecKne W XUMUYECKHE CBOMCTBA (HA MPUMEpPE B3aUMOJICHCTBUS C
HEMETAJJIaMH U OKCHJIaMU METAJUIOB), IPUMEHEHHE, cnocoObl nonyuenus. [lonstue
0 KHCJIOTAX U COJISIX.

KomuuectBo BemiectBa. Moiib. Monsipaast Macca. 3akoH ABoraapo. MoJsipHbIii
00béM razoB. Pacuersl mo xummudeckoi dopmyse. Pacdersl MaccoBo 0y
XUMHUYECKOTO 3JIEMEHTA B COEAMHEHHMH, KOJMYECTBA BEIIECTBA, MOJSPHONW MAaccChl,
MOJISIPHOTO 00OBbeMa ra3zoB. Pacy€Tbl o XUMHUYECKIUM YPABHEHUSM.

Qusuueckue ceoticmsa 600vl. Bona. Ee coctas, cTpoeHHe B MoJIeKyJbl. Booa
Kak pacmeopumenv. PacTBOpbl. [lonsamue O HACLIWEHHBIX U HEHACLIWEHHBIX
pacmeopax. Ilouamue pacmeopumocmu gewecms 6 6ode. Pacuer MaccoBoil 101u
BEIlIECTBA B pacTBope (MPOIEHTHAsI KOHIEHTpalus). MaccoBasi 10751 BElIECTBa B
pacTBope. Xumuueckue ceoucmea 600bl (pasnodcenue, peakyuu ¢ Hampuem,
okcudom kanvyus, oxcuoom cepwl (V) peaxyuu ¢ memannamu, xuciomuvivu u
ocHO8HbLIMU oKkcuoamu). Ilonamue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6
orcusHu uenoseka. Kpyzoeopom 600wl 6 npupooe. 3arps3HeHUE TPUPOAHBIX BOJ.
OxpaHa ¥ OYUCTKA IPUPOIHBIX BOJI.

Baxneiime kimaccel HeopraHumdeckux coeauHeHud. Kiaccudukanms
HEOPTaHUYECKUX coeluHeHui. OKCHIBI: COCTaB, Kiaccudukaius (KUCIOTHBIE,
OCHOBHBIC, amghomephvie, Hecoeobpazyiouue - Ha npumepe okcuoa yenepooa (11)
u oxcuoa azoma (11)), nomenxnamypa. Ilonyuenue u XAMAYECKUE CBOMCTBA OKCHJIOB
(B3auMOJIeHCTBHE C BOJIOM, KUCTOTaMH, Tienodamu). OcHoBanus. Kiaccudukanms
OCHOBAHMWM: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHWs. HoMmeHkiaTypa OCHOBaHUU.
du3nyecKkrne 1 XMMHYECKHE CBOMCTBA OCHOBAHHWMU (B3aMMOJCHCTBHE C OKCHIAMU
HEMETAaJUIOB, KUCIIOTaMU, COJISIMU). [loyuenue ocHo8anuii.

Kucnorel: cocraB, knaccupukanusi, HOMEHKIATypa, (u3nyeckue Hu
XUMHUUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C MeTa/llaMH, OCHOBHBIMU OKCHJIAMH,
OCHOBAHUSMH, COJISIMH, Ha TPUMEPE COJSIHOM M CEpPHOM KHCIOT), CHOocoObl
nonyyenusi. Psg axtuBHoctn MetawuioB H. H. bekeroBa. Comu (cpemnue):
HOMEHKJIaTypa COJIeH, cnocodbl noyyenusl, B3aUMOJICHUCTBUE COJIEl ¢ MeTalllaMH,
KHCJIOTaMH, IIE€JI0YaMH U COJISIMU, TPUMEHEHHUE.

[Tonsitue 06 aMmoTepHBIX THAPOKCUAAX (HA IPUMEPE LIMHKA U ATFOMUHUS):
Xumuyeckue ceolcmea (83aumooeticmaue ¢ KUCIOMamu U Weiodamu, pasiloxiceHue
npuU HacpesaHuu) u noaydeHue.

I'eneTnueckasi CBA3b MEXAY KIacCaMd HEOPraHUYECKUX COEAUHEHHUM.
['eneTnueckue psbl.

XUMHAYECKUN DKCIIEPUMEHT: KAuE€CTBEHHOE OIPEACICHUE COIACPKAHUSA
KHCJIOpOJa B BO3AYyXe; MOJy4YeHUE U M3YyUYCHHE CBOMCTB KUCIIOPOJa; HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIIOBHUSI BO3HMKHOBEHUS U
MpeKpaileHuss TopeHust (Mokapa); O3HaKOMJIEHHE ¢ O0Opa3llaMu OKCHUIOB H
ONMHMCAHWE MX CBOWMCTB; MOJYyYEHHUE U H3YUYEHUE CBOMCTB BOJOpoJa (ropeHue);
HaOO/IeHe  O0paslloB  BEHIECTB  KOJMYECTBOM | MOJIb;  HCCJEIOBaHUE



OCOOEHHOCTEM  pacTBOpPEHHs  BEUIECTB C  PAa3jIM4YHOM  PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE DPACTBOPOB C ONPENEIEHHOW MAaCCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA; B3aUMO/ICHCTBUE BOBI C METAIIAMU (HATPUEM U KaJbI[ueM) (BO3MOKHO
UCITOJIb30BAaHUE BHJIEOMATEPHUAIIOB); ONIPEIEIEHUE PACTBOPOB KUCIIOT H ILEJI0YEH C
MOMOIIIBI0O HMHIAUKATOPOB; MCCIEAOBAaHUWE OO0pa3lloB HEOPTaHWMYECKUX BEIIECTB
pa3TUYHBIX KJIACCOB; HAOJIOICHNE N3MEHEHHUS OKPACKU WHIUKATOPOB B PACTBOPAx
KUCJIOT W IIenouel; uydeHue BzaumopeictBus okcuna menu(ll) ¢ pacrBopom
CEPHOM KHCJOTHI, KUCIOT C METAJUIaMH, PEAKLHUil HEWTpalu3aluu; MNOJIyYEHUE
HEpPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOTO METAUIa IPYyTHMM M3 pacTBOpa
COJIM; PEIIEHUE DSKCIEPUMEHTANBHBIX 3ajad Nno TeMe «BaxHeliine Kiacchl
HEOPTaHUYECKUX COEAUHEHUI.

Hepuoanuyeckuii 3akoH u Illepuoanyeckas cucrema

xumudeckux iemMeHToB . U. MenaeneeBa. CTpoeHue aToMOB.

XumMuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[lepBbie TOMBITKU KiacCU(UKAIMA XUMUYECKUX dJeMeHTOB. [lonsatue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
rajJioreHbl, WHEPTHBIE Ta3bl). DnemeHmvl, KOmopvie 00pasyiom amgpomepmbvie
OKCUOBL U 2UOPOKCUODL.

[lepnogmueckuit 3axoH. llepuonnueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
. Y. MenneneeBa.  Koporkomepuoanas ¥ OauHHOnepuoouas  (Hopmbl
IIepuonnueckoii cucteMmsl xumudeckux amemeHToB 1. 1. Menaeneesa. Ilepuoasl u
rpynmbl. U3NYECKHUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPHUOJIa U TPYIIIbI
AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siAep. M3omonvl. DnekTpoHsl. CTpoeHue
JMIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnognueckorn cucremsl /l. 1. MenneneeBa. XapakTepuUCTUKAa XWMHYECKOIO
AJIEMEHTA M0 ero noyuoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3axonomepHocmu U3MeHeHUsi CEOUCME JIeMEHMO8 MAlblX Nepuooos U
2/IABHBIX NOO2PYNN, 8 3A8UCUMOCHIU OM AMOMHO20 (NOPAOK08020) HOMepa 3HayueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemuvl XUMUYECKUX INEMEHMO8 OJis
pazeumust Hayku u npakmuku. /{. U. Menoeneeg — yuénwiii u epaxcoaHuH.

Xumudeckas cBs3b. KoBaneHTHass (mojsipHas ¢ HEMOJISIpHAsi) CBSI3b.
DNeKmpoompuyamenbHOCmb AMOMO8 XUMUYECKUX 21emenmos. VIoHHas CBA3b.

Crenenb  okucieHuss. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Tporecchl okucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHYECKHI DKCIEPUMEHT: H3y4YeHHE OOpas3loB BEIIECTB METAJIOB H
HEMETAJUIOB;, B3aWMOJICUCTBUE THUJPOKCHIA ILHMHKA C pPacTBOpaMH KHUCJIOT U
1ie04Yed; MPOBEICHHUE OIbITOB, WUIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (ropeHue, peakiuy pas3ioKeH s, COSTUHECHHUS ).

MexknpeaMeTHbie CBA3H

Peann3zanust MeXnpeaMETHBIX CBSI3€d NpPH M3YYEHWH XHMHHM B 8 Kiacce
OCYILECTBIISIETCS 4YEpE3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX
IIOHATUM, TaK U MOHATUM, SIBJISIOIIMXCS CUCTEMHBIMU U1 OTAEIBHBIX IPEIMETOB



€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Iue ecTecTBEeHHO-HAYYHbIE MOHATHUS: HAYYHBINA (haKT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOJIOIEHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIETh, SIBJICHUE.

®dwuszuka: martepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJIA, SJCKTPUUECKUN 3apsif, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3NUecKHe BETHYMHBI, €IUHULIBI
U3MEpPEeHUsl, KOCMOC, TIaHEThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpAIbl, TOPHBIE IOPOIHI,
TMI0JIC3HBIE HCKOIIaeMbI€, TOTTUBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasl peaKkuus

[lepnonnueckuil 3akoH. Ilepmonnueckas cUCTEMa XMMHYECKUX JIJIEMEHTOB
. 1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB
XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIUS, KAJTbLH U UX COCTUHEHUN
B COOTBETCTBUU C MOJIOKECHHUEM 3JIEMEHTOB B [ leproanyeckoil CUCTEME U CTPOCHUEM
MX aTOMOB.

CtpoeHue BemecTBa: BUIBI XUMHYECKOW CBSI3U. THUIIBI KPUCTAIMYECKUX
PELIETOK, 3A8UCUMOCTb CBOUCME 8eUeCmE8a Om MUna KPUCMALIUYecKol peueémKu
U 8UOA XUMUYECKOU CBA3U.

Knaccuduxanus 151 HOMEHKJIaTypa HEOPraHUYEeCKUX BEILIECTB
(MexXIyHapoHas U TpUBUATIbHAsS ). XUMUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIITXCS
K pa3JIM4YHbIM KJIACCaM HEOPraHUYECKUX COCAWHEHUW, TEHETUYECKass CBSI3b
HEOPraHUYECKHUX BELIECTB.

Knaccudukanuss XUMHUYECKHX PEaKUMil IO pa3IMdHbIM TpU3HaKaMm (110
YUCy U COCTaBY YUYacTBYIOIIUX B PEaKIUU BEIIECTB, MO TEII0BOMY d(PdexTy, mno
M3MEHEHUIO CTEMEHEH OKUCIICHUS XUMUYECKUX DJIEMEHTOB, [0 00pamumocmu, no
yuacmuro  Kamaauzamopa,). JK30- U DHAOTEPMUYECKHE  PEaKIHHU.
Tepmoxumuueckue ypagHeHus.

llonsimue o cxopocmu xumuueckou peaxkyuu. Ilonsamue o6 obpamumvix u
Heobpamumbolx Xumudeckux peaxyusx. [Ionamue o 2oMO2eHHbIX U 2emepOo2eHHbIX
peakyusax. Illowamue o xumuueckom pagHosecuu. Cmewjenue XuMuU4ecKo2o
pasnogecus. Daxkmopul, GuUAIOUWUE HA CKOPOCMb XUMUYECKOU peakyuu U
NOJIOJHCEHUE XUMUYECKO20 PAGHOBECUS.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIIMU,  JJICKTPOHHBIN  OayiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOU peaKunu. CocraBiienue YpPaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUW C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTUYECKON JTIUCCOLMALINH. DJIEKTPOIUTUYECKAS
JACCOLMALINSA. DJICKTPOJIUTHI U HEAJIEKTPOIUThl. KaTuoHnsl, aHuOHbI. Mexanuszm
ouccoyuayuy 8ewecms ¢ PasiuyHbIMU GUOAMU XUMuyeckou cesaszu. Ilonamue o
cmenenu ouccoyuayuu. CUIbHBIE U CIa0bIe AJIEKTPOIUTHI.

Peakunu noHHOTO OOMEHA. Y CJIOBUS MPOTEKAHUS peaKIuii HOHHOTO 0OMeHa



10 KoHla. [lonHble M COKpalEHHbIE MOHHBIE YPABHEHUS peakiuid. XUMUYECKUe
CBOMCTBA KHCJIOT, OCHOBAaHMH ® COJIEM B CBET€ TMPEACTABICHUA 00
ANEKTPOIUTHYECKON aucconuanuu. Cpena pactBopa. KauecTBeHHbIE peakiMy Ha
KaTHOHBI ¥ aHWOHBI: XJIOPHI-, OpOMUI-, HOTUA-, CyibdaT-, KapOoHAT-, CHIIUKAT-,
docdar- aHWOHBI; THUIPOKCUA-WOHBI; KAaTHOHBI aMMOHHUS, MAarHus, KajbIus,
anroMuHUs, xkeneza (2+) u (3+), meau (2+), HUMHKA, TPUCYTCTBYIOIINE B BOJHBIX

pacTBopax.
XUMUYECKUI IKCIEPUMEHT: 03HAKOMJICHHE C MOJICISIMH KPUCTAIUTHUECKUX
pPEMIETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB W HeMeTauioB (Tpadura u

aliMasa), CJIOXHBIX BEIIEeCTB (XJIOpUAa HATPHs), HCCICAOBAHUEC 3aBHUCHMOCTH
CKOPOCTH XMMHYECKOH peakIil OT BO3JICHCTBHS pa3U4HBIX  (DAKTOpPOB;
UCCIIEIOBAaHUE DJICKTPOMPOBOTHOCTH PACTBOPOB BEIIECTB, MpOIEcca TUCCOITUAIIIN
KHUCTIOT, Imejoued W coieil (BO3MOXKHO HCHOJIb30BAaHUE BHIEOMATEPUATIOB);
MIPOBEJICHUE OMBITOB, WIUTFOCTPUPYIOMIMX MPHU3HAKK MPOTEKAHUS PEaKIIMiA HOHHOTO
oOMeHa (0Opa3oBaHHE OcCajika, BBIJICJICHUE Ta3a, O0Opa30BaHUE BOJIbI); OIBITOB,
WLUTIOCTPUPYIONTUX ~ MPUMEPHl  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHme, peakiuu PasIoKCHHs, COSAMHEHUS); PAcIO3HABAHNE HEOPTAaHUICCKUX
BCIIECTB C TIOMONIBIO KAYECTBEHHBIX pEaKIWii HAa HWOHBI, pEIICHUE
AKCIIEPUMEHTAILHBIX 3a]1a4.

HemeTanbl 1 X coeIMHEHUS

OOmiass xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C METaJUlaM{, HEMEeTallaMM — BOJOPOJOM U KHCIOPOIOM, Wea0uamuL).
XnopoBopopon. ConsHasg  KUCJIOTa, XUMHUYECKUE CBOWCTBA, HOJIYYeHue,
npuMeHeHue. /leiicmeue xaopa u X10po800OpPOOA HA OpP2AHU3M HYello8eKd.
Baxueimme xJ10puabl 1 UX HAX0XKICHUE B IPUPOJE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEPHbIE CTENIEHN OKUCIICHHUS.

Crtpoenue u puznyeckre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEPBI.
AnnorponHble MOIU(UKAIMU KUCIOPOJa U Cepbl. XMMUYECKHUE CBOWMCTBA CEPbI
(B3aUMOJEHCTBUE C Hememanlamy — BOJOPOAOM M KHUCIOPOJIOM, MeETallJlaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). CepoBOJIOPOA: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (KHUCIOTHBIE U BOCCTAaHOBUTEIIbHBIC
cBoicTBa). OKCUIBI cepbl KaK MPEICTABUTENM KUCIOTHBIX OKcuaoB. CepHas
KHCJIOTa: (PU3MUecKre U XUMHUYCSCKHE CBoMcTBa (0bOmue u cnenududeckne). Comu
CEpHOI KHCIIOTHI, KaUeCTBEHHAsi peakius Ha cyibdar-uoH. CepHHUCTas KHUCIOTA.
Xumuueckue peaxyuu, nedxcawyue 8 0CHO8e NPOMBIULIEHHO20 CNOCOOA NOJYYEHUS
cepHoti kuciomul. Haxoxaenue cepol U €€ coequHeHnid B npupoje. [Ipumenenue
CEpbl U €€ COCIUHEHHUI B OBITY M B MPOMBIIUIEHHOCTH. Xumuueckoe 3azpsazHeHue
OKpydcaroweli cpedvl COeOUHEHUAMU cepbl (KUCIOMHble 00HCOU, 3d2ps3HeHUe
6030yxXa U 8000EM0O8B), CNOCOOBL €20 NPeOOMBEPAUEHUSL.

OO6mas xapakrtepuctuka 3eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB a30Ta U pocdopa, XxapaKTepHbIC CTETIEHU OKUCIICHUS.



A30T, pacmpocTpaHeHHe B MpUpoje, GU3NUECKNE U XUMUYECKHE CBOWCTBA
(B3auMoOJIeHiCTBHME C META/JIaMHd U HEMETaJUIaMH - KHCJIOPOJOM H BOIOPOJIOM).
KpyroBopot a3zora B mpupoge. AMMHaK: (QU3UYECKUE W XUMHUYECKHE CBOMCTBA
(oKHCcTIeHNe, OCHOBHBIE CBOMCTBA BOJHOTO PacTBOpA), noJyYyeHue W MPUMEHEHHUE.
Conu aMMOHMS: cOCTaB, (U3MYECKHE M XUMHUYECKHE CBOWCTBA (pa3ioKeHUE,
B3aMMOJICUCTBHE CO ILEJI0O4aMHM), TpuMeHeHue. KauecTBeHHas peakuus Ha HMOHBI
aMMOHUS. A30THasl KHCIIOTa, €€ (PU3NYecCKne U XUMUYECKHAE CBOMCTBa (0Omue u
cnenuduyeckue), nonyuenue. Hutparsl (pasnoxeHue). A30THUCTas KHCIOTA.
Mcnonp30BaHne HUTPATOB | COJICH aMMOHHUS B KaU€CTBE MUHEPAJIbHBIX YI00PCHUI.
Xumuueckoe 3azps3Herue oKpyrcaroujeti cpeovl coeOUHeHUAMU a30ma (KUCIOMHble
002ic0U, 3a2psa3HeHue 8030YXad, NOUEbl U B0O0EMOS).

®dochop, awromponuvie Mmoouguxayuu  Gocgopa, pusznyeckue u
XUMUYECKHE CBOMCTBa  (B3aMMOJICUCTBHE C  MeETaUlaMd, HEMeTaJlJlaMH,
KOHYEHMPUPOBaHuviMu azomuoi u ceprou xuciomamu). Oxcunx docdopa (V),
oprodocopHas KUCIOTa: (U3HMUYECKUE M XUMHUYECKHE CBOWCTBA, HOJYYeHUe.
llonamue o munepanvHvix y0obpeHusx: Humpamsl U gocghamuol. [lonsmue o
KOMNIEeKCHbIX y0obOpenusix. OO0Imas xapakTepucTuka 3jieMeHTOB [V A-rpynmsl.
OcoOeHHOCTH CTpPOCHHS AaTOMOB VIJIepoJa W KpeMHHS. BaJleHTHOCTh W
XapaKTEPHBIC CTEIIEHN OKUCIICHUS aTOMOB yTJIepojia U KpeMHus. Pacripoctpanenue
yTJIepo/ia B IPUPOJIE, XapaKTEPHBIC CTETICHH OKUCIICHUS.

VYriepoa, amtoTponHbie Momaudukanuu (rpagut, anMmas), (GU3NUYECKUEe U
XUMHYECKHUE CBOMCTBA MPOCTHIX BEHIECCTB (B3aUMOJEHCTBHE C METAJJIaMH,
HEMETAIUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U CEPHOU  KUCIOMAMU).
Ancop6uus. KpyroBopot yrieposaa B mpupoze. OKcubl yrieposa, ux pusndeckue
U XUMHUYECKHE CBOWCTBA, IMOJyYEHHWE U MPUMEHEHHE, JEHCTBUE HAa OPTraHU3M
4elioBeKa. JKojocuueckue npooaeMvl, Cesa3aHHble ¢ okcuoom yenepooa(llV);
eunomesa 2100a1bHO20 NOMENNEeHUs KIUMAMA, NApHUKOSbll d¢hghekm. YTONbHAS
KHCIIOTa M €€ CoiM, MX (U3MYECKHEe W XHMHYCCKHUE CBOWCTBA, NOIVUYEHUE U
npumenenue. KadecTBeHHas peakiusi Ha KapOoHaT-moHbI. lcmonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIJICHHOCTH B CETbCKOM XO03SHCTBE.

O6mue npencrabiieHns 00 0COOEHHOCTSAX COCTaBa M CTPOEHUSI OPraHUYECKUX
COCIMHEHUH yTiiepoaa (Ha mpuMepe MeTaHa, dTHIICHA, 3TaHOJIa, YKCYCHOU KUCIIOTHI.
Hx cocmas u xumuueckoe cmpoenue. Knaccuguxayus opeanuueckux seewecms.
[TonsiTue 0 GMOIOTHYECKH BaXKHBIX BEIIECTBAX: JKUPaX, O€IKax, yriieBojgax — U X
poIM B OKU3HU 4YelloBeKa. MamepuanvHoe eOuHCmeo OpeaHudeckux —u
HeOp2aHUyecKux coeOuHeHull.

Kpemnuii, ero ¢mu3uyeckue M XHUMHYECKHE CBOMCTBA (Ha IIpuUMEpe
B3aMMOJICUCTBHUS C METAJUIaMH WM HEMETaJUIaMH), nojyYyeHue U TPUMEHEHUE.
Coeounenus kpemrus 8 npupooe. Obuue npeocmasnenus 06 oxcuoe kpemuusi(lV)
u KpemHnuesou kuciome. Cunuxkamoi, @usuyeckue u Xumuueckue Cceolcmed,
noiyueHue U NpuMeHeHue 8 Oblmy, NPOMBIUIEHHOCIU (8 MeOUYUHCKOU,
9NEKMPOHHOU, CIMPOUMenbHOU U Op.). Bajicheliwue cmpoumenvHble Mamepuansl:
Kepamuka, Cmekao, yemenm, OemoH, dxwcenezobemon. I[Ipobremvr Gezonacno2o
UCNONIL308AHUSL CMPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU JHCUSHMU.

XWMHYECKUH IKCIIEPUMEHT: U3y4YeHHE 00pa3IoB HEOPTaHUIECKUX BEIIECTB,



CBOMCTB COJISHOW KHCJIOTHI; MPOBEJICHNE KAU€CTBEHHBIX PEAKIIUNA HA XJIOPU]I-HOHbI
¥ HAOJIOZICHUE TIPU3HAKOB WX MPOTEKAHMS; OMBITHI, OTpakaromue GU3nIecKue u
XUMUYECKHE CBOMCTBA TAJIOTCHOB W MX COCIMHEHHH (BO3MOYKHO HCIIOJIH30BAHHE
BUJICOMATEPHAIOB); O3HAKOMJICHHE C oOOpa3lamMu XJIOpHUJIOB (TaJOTCHUIIOB);
O3HAaKOMJIEHHE C 00pa3LaMHu Cephl U €€ COETMHEHUSMU (BO3MOKHO UCIIOIb30BAHHE
BUJICOMATEPHUANIOB); HAO0IeHUE Tpollecca OOYTIIMBaHMsI caxapa MoJ ACHCTBHEM
KOHICHTPUPOBAHHOM CEPHOM KHUCJIOTBI; HM3YyYEHUE XHMHUYECKHX CBOWCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cyabdar-
WOH U HaOJIIOJICHUE MpU3HaKa €€ MPOTEKaHMs; O3HAKOMJEHUE C (DU3UYECKUMHU
cBoiicTBamu a3zora, ¢dochopa U UX COEAUHEHUN (BO3MONKHO HCIOIH30BAHKE
BHUJICOMaTEPHAIOB), oOpa3aMu a30THBIX U (OChHOPHBIX YI0OpEHUH; MOITyUYCHHE
aMMUaKka M U3yYeHHE €r0 CBOWCTB; MPOBEJCHUE KAUECTBEHHBIX PEAKIMA HA MOH
aMMOHUs U (pocdaT-uOoH U U3yUueHUE NMPU3HAKOB UX MPOTEKAHNU, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON a30THOW KHUCJOTHI C MeAbI0 (BO3MOYKHO HCIIOJIh30BAaHHE
BUJICOMATEPHANIOB); HM3yYEHHWE MOJeNel KPUCTAIUIMUECKHX PpeHIETOK anMasa,
rpaduTa; O3HAKOMJICHHE C TIPOIIECCOM aJCOpPOIMU PACTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTIEM M YCTPOWCTBOM IMPOTHBOTA3a; MOJYYCHHE YTICKHUCIOTO
raza M M3y4eHHe ero CBOMCTB; MPOBECHNE KAUYECCTBEHHBIX PeaKInii Ha KapOoHaT-
U CUJIWKAT-HOHBI W WU3Y4YCHUE IPU3HAKOB WX TMPOTEKAHWS; O3HAKOMIICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBIIIICHHOCTH; PEIICHHE SKCIIePUMEHTAIbHBIX
3a/1ay 1o TeMe « BaxkHelme HeMeTasuibl U UX COCTUHEHUSD.

MeTaJsibl 1 X COeIMHEHUS

OO0masi xapakTepUCTHKAa XHUMHUYECKHX JJIEMEHTOB — METaUIOB Ha
OCHOBAHMM HX IOJIO)KEHUs B [lepuoandeckon cucreMe XMMUYECKHX 3JIEMEHTOB
. . MenaeneeBa u ctpoeHuss atoMoB. CTpoeHne MeTaiuioB. Mertamindeckas
CBSI3b M METAUIMYECKAs] KPUCTAJUIMYECKAs PEIIETKA. DJICKTPOXUMUYECKUU Pl
HanpspKEHUW  MeTaiuioB. (PH3nWyecKkne W XUMUYECKHE CBOMCTBA METAJIOB
(B3auMOJIECTBHE C KUCIOPOJAOM, BOJIOM, KUCIIOTaMu). Obwue cnocobvl noayuerus
memannog. llonsimue o KOppo3uu mMemainios, OCHOBHblE CNOCOObL 3aWUmMbl UX OM
kopposuu. Cnuasel (cmanb, 4yeyH, OOPATIOMUHUL, OPOH3A) U UX NPUMEHEHUe 8
ObIMY U NPOMBIUUIEHHOCTIU.

[[lenounsie MeTaiuIbl: MoJoxkeHUEe B [lepuognueckoil cucTeMe XUMUYECKUX
anementoB JI. M. MengeneeBa; ctpoeHne aroMoB. HaxoxneHue B Npupoe.
duznyeckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCUABI HaTpust M Kaius. [IpuMeHeHHe IIeOYHBIX METAUIOB M HX
COEIMHECHUM.

[llenouyHo3eMeNbHBIE  METAJUIBI MAarHuii W KaJIbLUWW:  IOJIOKECHUE
B [leproanueckoi cucrteme xumudeckux 3yemMeHToB . 1. MeHneneeBa; ctpoeHue
MX aTOMOB; HaXOXJCHHUE B pupojie. PU3nuecKre 1 XUMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmue coequHEeHHs KalblUs (OKCHUI, THIAPOKCHI, COJH).
Kécmxocmub 6001 u cnocobbl eé ycmpaHeHus.

AJIIOMUHUI: TIOJ10’KeHKE B [Ileproanueckoi cuctreMe XuMUYECKUX AJIEMEHTOB
. . MenneneeBa; CcTpoeHHME aToMa; HaxoxAcHUE B mnpupone. dPusndeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA



ATIOMUHUS.

Keneso: nonoxenue B llepmoguueckoi cUCTEME XMMHYECKUX 3JIEMEHTOB
. 1. MenpneneeBa; cTpoeHue aroma; HaxOXKJICHHE B Ipuponae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA eje3a (B3aMMOJEHCTBHE C METaUlaMH, KUCIOTaMH H
cosisimu). Okenibl, Tupokcuabl U conu xenesa(ll) u xxeneza(Ill): cocra, cBoiCcTBa
U noayuenue.

XUMUYECKUH OKCIIEPUMEHT: O3HAaKOMIIEHHE C 00pasllaMd METauioB U
CIUTABOB, WX (DPM3MYECKUMHU CBOWCTBAMH; H3y4YEHUE pE3yJbTAaTOB KOPPO3HUH
METauioB  (BO3MOXHO  HCIIOJIb30BaHHWE  BUIEOMATEPUATIOB), OCOOECHHOCTEH
B3aMMOJICUCTBUS OKCHJIa KaJblMs M HATPHUsSl C BOJON (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); UCCJIEIOBAHUE CBOMCTB JKECTKOM BOJIbI; Mpollecca TOpEeHUs
kKere3a B KUCIOopoJie (BO3MOXKHO HMCIOJB30BaHUE BHIEOMATEPHANIOB); PU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX PEAKIMi HAa WOHBI (MarHus, KajbIus, AJIOMUHUS,
nuuka, xeneza(ll) u xenesza(lll), meau(ll)); HabmoneHre U ONMUCAaHKUE MPOIECCOB
OKpalllMBaHMS IUJIJAMEHHM HWOHAMU HaTpusi, Kaius U Kaiblus (BO3MOXHO
UCIIOJIb30BAaHUE  BHUJIEOMATEpPHUANIOB); HCCIEIOBaHWE aM(POTEPHBIX CBOICTB
TUAPOKCH]IA ATTFOMUHUS U THIPOKCUAA IMHKA; PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4
1o TeMe « BakHEeNIIne METaIIbl U UX COCTUHECHUSD).

Xumus u okpyscarowasn cpeoa

Hosvie mamepuanvt u mexnonozuu. Bewecmsa u mamepuanvl 8 nO8CeOHEBHOI
orcusHU yenoseka. Xumus u 300posve. bezonacnoe ucnonv3osanue eujecms u
Xumuyeckux peakyuti 6 oOwvimy. Ilepsas nomowp npu XUMUYECKUX OHCO2AX
u ompasnenusx. OCHO8bL IKOJOSUYECKOU epamomuocmu. Xumuueckoe 3azpsa3HeHue
OKpyHrcaioweli cpeovl (npedeavhas oonycmumas Konyenmpayus sewecms — IJIK).
Ponb xumuu 6 pewenuu sxonocuueckux npoouem.

Ilpupoonvie ucmoyHuxku yeneeo00po0oos (y2oib, NpupooHvlll 2as, Heghmy),
NPOOYKMbL UX nepepadomKu, ux poib 8 6bimy U NPOMbIUIEHHOCTU.

Xumuueckuil 9KCnepumenm: usydenue o00paA3y08 Mamepuanos (cmexio,
CHIABbl MEMAJLI08, NOIUMEDPHBIE MAMEPUATbL).

MexnpeaMeTHbie CBA3M

Peanm3zannss MeXnpeIMETHBIX CBSI3€d INMPU M3Y4YEHWH XUMUH B 9 kiacce
OCYILIECTBIISICTCSl 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
NOHATUH, TAK W TOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUJISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO01Iue ecTecTBEeHHO-HAYUHbIE TMOHSATHUS: HAY4YHBIA (paKkT, TMIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCupUKalusi, MEepUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJICHUE, IapPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: marepus, aToM, DJEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHI,
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUU 3apsiji, MPOBOJHHKH,
MOJYTIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAIIIMYECKAs
pemeéTKa, CruiaBbl, (PU3MYECKUE BEIMYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUUYECKOE



IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.
buonorusi: gorocunTe3, npIxaHue, Omocdepa, IKOCUCTEMa, MUHEPATbHBIC
yIOOpEeHHUs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.
['eorpadus: armocdepa, rtuapocdhepa, MHHEpaAIbl, TOPHBIE TOPOIBI,
TIOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, BOJTHBIC PECYPCHI.

BoinosiHeHHe MPAKTHYECKHUX PadoT

[Ipu mpoBeneHUM MPAKTHUUECKOW PabOThI KaXKIbld €€ STall BBIMOJHACTCS
oOyuaronumucs ¢ 3[1P BMecTe ¢ yuutenem u noja ero pykoojactBoM. Ha mocke
00s13aTEIbHO BBIBEIIUBAIOTCS MPAaBUIIa TEXHUKU 0€30MMaCHOCTH, COOTBETCTBYIOIIHE
JAHHOMY BHJY paOOThI, JaeTCsl MpaBWIbHAS 3aMUCh (POPMYI U yKa3bIBACTCS 11EJb
npoBeneHust padbotel. [lpu HEOOXOTUMOCTH JAeTCs BU3YaJIbHBIM aIroOpuTM
BBITIOJIHEHUS  3aJaHusi. ITO  CIHOCOOCTBYET OCO3HAHMIO  OOYYarONIMMUCS
BBITIOJIHSIEMBIX JEUCTBUUA U MOJIYYEHHOTO PE3YJIbTATA.

IIpuMepHBbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIBI IO XMMUM

JIns opraHu3anuy TPOBEPKU, yUeTa U KOHTPOJISI 3HAHUN 00YydYaronIuxcs 1o
NpeaMeTy MNPeayCMOTPEHbl KOHTPOJIbHBIE PabOTHI, CAMOCTOSATENIbHBIE PaOOTHI,
3a4eThl, MPAKTUYECKUE pabOThl, TecTUpoBaHue. OJHUM U3 METOJOB KOHTPOJIS
pe3yibTatoB 00yueHust ooydarontuxcst ¢ 3[1P sBnsieTcs MeTo ] moJiMBapuaTUBHOTO
HKCHPECC-TECTUPOBAHUSA C KOHCTPYUPYEMBIMH OTBETaMU. Ero OTIMYUTEIbHBIMU
4YepTamu SIBJIIIOTCA ONEPATUBHOCTbD, BBICOKAs! CTENEHb WHIUBUAYAIM3AllUHA 3HAHUM,
CPaBHUTEIIBHO MaJlble 3aTpaTbl BPEMEHM U TpyJa HAa TMPOBEPKY OTBETOB
oOy4Jarommxcs.

Jist obyuatontuxcs ¢ 3[1P Bo3aMokHO n3MeHeHre (PopMyITUPOBKY 3aJaHU HA
«TIOIIATOBYIO»,  ajamnTaius  MpeajiaraeMoro  oOydJaromiemMycsi — TECTOBOTO
(KOHTPOJIBHO-OIIEHOYHOTO) MaTepuasia;: HCIOJIb30BAHUE YCTHBIX U MHUCHMEHHBIX
WHCTPYKIIMM, YOPOIIEHUE JJIMHHBIX CIOXKHBIX (OPMYJIUPOBOK HMHCTPYKIUH,
pelIeHre C ONOpod Ha anropuT™m, oOpasel, HWCIOIb30BaHUE CIPABOYHOU
uH(popManuu.

[IJTAHAPYEMBIE PE3VJIbTATBI OCBOEHHMSA YUEBHOI'O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B uenom pesynbTatsl ocBoeHus odyyatonmmucs ¢ 3[1P yuebnoro mpenmera
«Xumus» JOJKHBI COBNAAATh C pe3yjbTaTaMu MPUMEPHOUN pabodeil mporpaMMsl
OCHOBHOTO 00111er0 0Opazoanus. Hanbosee 3HAUMMBIMU SBIISTFOTCS

JINYHOCTHBIE PE3YJIBTATDI:

MOTHBalMsg K OOyYEeHHMIO U  IICJICHANPABICHHON  IO3HABATEIbHOU
NEATEIbHOCTH;

YCTaHOBKA Ha OCMBICIICHHE JTUYHOT'O ONbITA, HAOIIOJACHUN 32 XUMUYECKUMU
DKCIEPUMEHTAMH;

OpMEHTAallMs Ha MpaBuia UHAWBUAYAIbHOTO M KOJJIEKTUBHOIO O€30MacHOTO



NOBEJICHUS IPU B3aUMOJECHCTBUM C XMMUYECKUMHU BELIECTBAMH U COEIMHEHUSIMU;

MpaKTHYECKOe U3yueHue npodeccuii u Tpyaa pa3IudHOTo pojia, B TOM YHCIIe
Ha OCHOBE MPUMEHEHUS M3y4aeMOro MPEIMETHOTO 3HaHUs (Hampumep, Ja0OpaHT
XHMHYECKOTO aHaIN3a);

YBa)KEHUE K TPYly U pe3yJbTaTaM TPyJOBOU N€ATEIbHOCTH;

TOTOBHOCTb K OCO3HAaHHOMY INOCTPOCHHIO JaJbHEWUIIEW WHIMBHUIYaJIbHOU
TPaeKTOPUH OOpa30BaHMA Ha OCHOBE OPHEHTUPOBKHM B Mupe mnpodeccuii u
po(heCCUOHATIBHBIX NPEANOYTEHUH, YBAXKUTEIBHOTO OTHOUIEHUS K TPYLY;

OCO3HaHUE CBOETO MOBEIECHNUS C TOUKH 3PEHUS OTTACHOCTH MM O€30MaCHOCTH
JUIsL ce0s WK JJ1s1 OKPY KAIOIIHX;

OCHOBBI 3KOJIOTMUECKON KYJBTYpbl, COOTBETCTBYIOILEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMUECKOTO MBILIUIEHHUS, HPHUOOPETEHUE OIBbITa HSKOJIOTMYECKU
OPUEHTHUPOBAHHOW NMPAKTHYECKOU NEATEIbHOCTH B )KU3HEHHBIX CUTYyalUsX;

OCO3HAaHMWE MOCJIEICTBUA W HEMPUITHE BPEAHBIX MPUBBIUEK (YIOTpeOIeHus
QJIKOTOJIsl, HAPKOTHUKOB, KYpEHHs) MU HMHBIX (OpM Bpeaa sl (PU3HYECKOro H
MICUXUYECKOTO 37J0POBBS;

IPUHATHE PEIIEHUHA B JKU3HEHHOM CHTyallUM Ha OCHOBE IIepeHoca
NOJIYYEHHBIX B XOJ€ OOYy4YeHUs 3HaHWW B aKTyaJlbHYIO CHUTYallUIO, BOCIOJHSITH
neduuut nHpopmanuu;

FOTOBHOCTh OTOMpAaTh M HCHOJb30BaTh HYXHYIO HHPOpMaLUIO B
COOTBETCTBUM C KOHTEKCTOM >KM3HEHHOM CUTYalllH.

METAINPEAMETHBIE PE3YJIbTATHBI

Oe¢naoenue YHUBEPCANbHBIMU YyueoHbIMU no3HaeameibHbIMU
oelicmeuamu:

BBISBJISITH IPUYUHBI M CJICJICTBUS ITPOCTBIX XUMHUUYSCKUX SIBJICHUM;

OCYILIECTBJISATh CpaBHEHHUE, KIAaCCU(DUKAIMIO XUMHUYECKUX BEIIECTB IO
3aITAaHHBIM OCHOBAHUSM M KPUTEPUSIM JIJIsl YKa3aHHBIX JIOTUYECKUX OTepaIuii;

CTPOUTH JIOTMYECKOE CYXKJEHHE TIOCEe TMPEIBApPUTEIILHOTO aHaJIN3a,
BKJIIOYAIOIIIEE YCTAHOBJICHUE TPUUMHHO-CJICICTBEHHBIX CBS3EH;

BBISBJIATE JAeDUIIMTE UHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX ISl PEIICHUS
MOCTaBJICHHOM 3aJ1auM;

npeoOpa3oBbIBaTh UHGOPMAIMIO U3 OJHOTO BUJIA B IPYroH (TabiauIly B TEKCT
H Ip.);

co3/laBaTh, IPUMECHSITh W MPEOOPA30BHIBATh 3HAKW M CHUMBOJIbI, MOJCIH H
CXEMBI TSI peIIeHUs] YUeOHBIX U TT03HABATEIBHBIX 33/1a4 C TIOMOIIBIO TIe1arora;

C TMIOMOINBI0 TeJarora IPOBOJUTh XUMHYECKUN OIBIT, HECIOXKHBIN
DKCIIEPUMEHT, JJISI YCTAHOBJICHUSI OCOOEHHOCTEH OO0BEKTa WU3y4YeHUs, MPUIHNHHO-
CJICJICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;

C TIOMOIIIBIO T€/Iarora WK CaMOCTOSITEIbHO (OpMYJIUPOBATH 0000IICHUS 1
BBIBO/IbI 10 pe3yJIbTaTaM MPOBEAECHHOIO HAOIOICHUS, OMBITA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE XHUMHYECKUX IMPOIIECCOB U HUX
MIOCJIC/ICTBUS,

UCKaTh WM 0TOUpaTh UH(POPMAIUIO WK JIAaHHBIC U3 UCTOYHUKOB C YUETOM
MpEeIOKEHHON YUeOHOM 3a/1auu U 3aJIaHHBIX KPUTEPUEB.



Osnadenue  yHugepcanvbHviMu  y4eOHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BbIBATh YUEOHOE B3aUMOJEHUCTBHUE B Irpymme (OnpenaeisTh oluue
LEJH, PaCIPEAeIISITh PO, JOTOBAPUBATHLCS APYT C APYTOM U T. 11.).

C TMOMOIIBI TEJarora WA CaMOCTOATEIBHO COCTAaBIATh YCTHBIE U
MMAUCbMEHHBIE TEKCTHl C HCHOJIb30BAHWEM WIUIFOCTPATUBHBIX MATEPUATIOB IS
BBICTYIUICHUS MIEPE] Ay AUTOPUEH;

OpraHU30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JIESITEIBbHOCTh C
YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh WHIWBUIYAIbHO U B TPYMIE: HAXOIUTh
oOlee penieHue U paspeniaTh KOHQJIMKTH HA OCHOBE COTJIACOBaHUS MO3UIUN U
ydeTa UHTepecoB; (OPMYITUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

OLICHMBATh KaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT, MPUHUMATH U
pa3AeisaTh OTBETCTBEHHOCTh U MPOSIBIATH TOTOBHOCTh K MPEJOCTABICHHUIO OTYETA
nepes rpyIon.

Osnadenue yHuGepcanbHblMU y4eOHbIMU PEZYIAMUGHBIMU OCUCHEUAMU:

oOHapyxuBaTh U (HOPMyIUpPOBaTh y4eOHYIO MPOOJIEMy, OMPEACiTh IEb
y4eOHOM eI TENHHOCTH;

BJIAJICTh OCHOBAMHM CAMOKOHTPOJI, CAMOOLECHKH, MPUHATUA PEHICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOM MW  TO3HABaTEIbHOU
NS TEbHOCTH;

COOTHOCHUTH CBOM JEUCTBUS C INIAHUPYEMBIMU PE3YJIbTaTAMH, OCYILECTBIISITh
KOHTPOJIb CBOEH JIEATEIIbHOCTH B MPOLIECCE TOCTUXKEHUS PE3YybTaTa, ONPENCIATh
CrocoOBbl  JIEWCTBUM B paMKax TMPEMJIOKEHHBIX YCIOBUH U TpeOOBaHUIA,
KOPPEKTUPOBATh CBOU JICUCTBHS B COOTBETCTBUH C U3MEHSIOIICHCS CUTYallUEH;

JaBaTh aJICKBaTHYIO OLIEHKY CUTYAallMH U MPEAJIaraTh IJIaH €€ U3MECHEHHUS;

PENBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPH PEIICHUHN YICOHOU
3a7a4u;

MMOHUMATh MIPUUYUHBI, IO KOTOPBIM HE ObLT TOCTUTHYT TPEOYEMBI pe3yabTaT
JIEATEIIbHOCTH, ONPEACIATh MO3UTUBHBIE U3MEHEHUSI U HalpaBJeHus, TpeOytolue
nanbHeie padoThl;

OCO3HAaHHO OTHOCHUTHCS K APYTrOMY YEJIOBEKY, EF0 MHEHUIO.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX PE3YNBTATOB IO OCBOEHUIO 00s3aTEIBHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JaHHOM MpuUMEpHOM pabodeil mporpaMMon,
BBIJICIISIFOT: Hay4YHbIE 3HAHUS, YMEHUS M CIOCOOBI ACHCTBUM, crierupuuecKue s
y4eOHOTO npeaMeTa « XUMHUsD), BUJIBI ISATETLHOCTH IO TTOJTYYSHUIO0 HOBOTO 3HAHMS,
€ro MHTEpIIpEeTaIlii, TPeoOpa30BaHUI0 U MPUMEHECHHUIO B PA3JIMYHBIX yUYCOHBIX U
HOBBIX CUTYaIUsX:

o MPEJCTABICHUE O 3aKOHOMEPHOCTSIX M II03HABAEMOCTH SBJICHUM
MPUPOJIbI, TOHUMaHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHMUYECKOW HAyKH Kak
00JJaCTU COBPEMEHHOT'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIlel KyJIbTyphl U
MPAKTUYECKON JIeATEIbHOCTH YE€JIOBEKa B YCJIOBHUSIX COBPEMEHHOTO OOIIECTBA;
ITOHMMAaHHUE MECTA XUMUHU CPEIU IPYTUX €CTECTBEHHBIX HAYK;



o BJIaJICHUE OCHOBAMMU IMOHSATUMHOTO aIapara i CAMBOJINYECKOTO S3bIKA
XUMUU IS COCTAaBJICHHS (POPMYJT HEOPTraHWYECKHX BEIIECTB, YpPaBHCHUU
XUMUYECKUX PEeaKIuii (C OMmopod Ha aJrOpUTM YUYEOHBIX JIEUCTBHI); BIIaeHUE
ocHoBaMu xuMuueckoil HomeHkiatypel (IUPAC wu TpuBManbHO) MU yMeHHE
UCIIOJIB30BaTh €€ IS pPEIICHHs] y4eOHO-TIO3HABATENbHBIX 3a7ad C TOMOIIBIO
YUMUTEJIS; YMEHUE HUCIOJIb30BaTh MOJIENHU 1Jisi OOBACHEHHS] CTPOCHHUS aTOMOB U
MOJIEKYJI IO AJITOPUTMY C OIIOPOU Ha ONPEEIICHNUS;

o MIPEACTABICHUE O CUCTEME XMMHUYECKUX 3HAHUI U YMEHUE C TOMOILBIO
YUUTENS. TPUMEHATb CHUCTEMY XHMHUYECKMX 3HAHUWA Uil  YCTaHOBJIEHUS
B3aMMOCBSI3€M MEXY N3YUYECHHBIM MAaTEPHUAIIOM U MPHU MMOJTYYEHUH HOBBIX 3HAHHM, &
TaK)X€ B MPOIIECCE BBIMOJHEHUS YUCOHBIX 3aIaHUA U TIPH pabOTe ¢ NCTOYHUKAMH
XUMUYECKON HHPOPMAIIHH, KOTOPasi BKIFOYALT:

BOXKHEUIIINE XUMUYECKUE MOHITUSA: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOJHAS M HEOJHOPOIHAS CMEChH,
OTHOCHUTEIIbHBIE aTOMHAsI U MOJIEKYJISIPHASI MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA 00beM, OKCHUJI, KHCIIOTa, OCHOBaHUE, COJIb (CpeIHss),
XUMHMYECKAsT peaklus, PEaKUUMU COCIUHEHUs, PEaKUUHU Pa3IOKEHUs, PEaKUUU
3aMEIeHUs, pPEaKIuu OoOMeHa, TerIoBod dH(PGEeKT peakiuu, HSK30- U
DHJIOTEPMUYECKUE PEAKLIUHU, PACTBOP, MACCOBasl N10Js XMMUUYECKOIO 3JIEMEHTa B
COEMHEHUHU, MAaCcCOBas J10JIs U IIPOLIEHTHAs KOHLEHTpAalus BELIECTBA B PaCTBOPE,
AIpO aToMa, JJIEKTPUYECKHM CJIOW aToma, aTOMHas OpOuTajb, PaJHyC aToMma,
BAJICHTHOCTb, CTEIIEHb OKUCIICHUSI, XUMUYECKas CBSI3b, JIEKTPOOTPULIATEIBLHOCTb,
MOJISIPHAS] M HEMOJISIPHAsA KOBAJICHTHAS CBSI3b, HOHHAS CBA3b, METAJINYECKAs CBS3b,
KpUCTAJJIMYECKasl pelieTka (aToMHas, MOHHAs, METaJTMYecKasi, MOJEKYJIsIpHas),
WOH, KAaTHUOH, AaHWOH, OJJEKTPOJHUT W HE DIEKTPOIUT, DICKTPOJIUTHUYECKAS
JIMCCOLUAIINS, PEaKIIMd HOHHOTO OOMEHa, OKHUCIMTEIbHO-BOCCTAHOBUTEIIHHBIC
pEaKIHUM, OKHUCIUTEIb W BOCCTAHOBUTEIb, OKHUCICHHUE U BOCCTAaHOBIICHHUE,
AIIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE pEeaKIuu,
CKOPOCTb XMMHYECKOW pEaKLMH, KaTaau3aTop, MNpPEeAEcTIbHO JONMyCTUMAs
kouuentparus (I1JIK), koppo3ust MmeTanios, CIuIaBsl;

OCHOBOIIOJIArarolIMe 3aKOHbl XMMHH: 3aKOH COXPAaHEHUS  Macchl,
[Tepuonnueckuii 3axkoH . 1. MenaeneeBa, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XUMHUH: aTOMHO-MOJIEKYJIIPHASL TEOPUSI, TEOPHUS IJICKTPOIUTAUECKON
JIACCOIMALINH, & TAKKE MPEACTABICHUSA O HAYUYHbIX METOJIaX MO3HAHUS, B TOM YHCJIE
AKCIICPUMEHTAIBHBIX W TEOPETHYECKUX METOAAX WCCICAOBAHUS BELIECTB H
M3YyYCHUS XUMUYECKUX PEAKIUN;

o MIPEJICTABJICHUE O IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX
AJIEMEHTOB (paguyCc aTroMa, 3JIEKTPOOTPULIATENBHOCTh), MPOCTHIX U CIOXKHBIX
BEILIECTB OT MOJIOKEHUS 3J1IeMeHTOB B [leproanueckoil cucteme (B MajIbIX IEPUOIAX
¥ TJIABHBIX MOATPYNINax) W JIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH
CBSI3b IMIOJIOKEHHS dJieMeHTa B lleproandeckoil CHUCTEME C  UYHCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX 3JIEMEHTOB (COCTaB U 3apsl
anpa, OOIee YHUCIOo  DJIEKTPOHOB),  pACIpEACNICHHEeM  OSJEKTPOHOB  TIO
SHEPreTUYECKUM YPOBHSIM aTOMOB IIE€PBBIX TPEX MNEPUOAOB, Kaausg U KaJIbLUs;



KJacCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI C OMNOpOMl Ha ompeaereHus
(HU3UYIECKOr0 CMBICIIA MUGPOBBIX JAHHBIX IEPHUOINICCKON TaOIHIIBI,

o YMEHHE KJIACCU(ULIMPOBATH XUMUUECKUE DJIEMEHThI, HEOPTaHUUECKUE
BEILIECTBA U XUMUYECKHUE PEAKIIUU C ONTOPON HA CXEMBI; ONPEICNIATh BAJICHTHOCTD U
CTENCHb OKHUCIEHUS XHUMHUYECKUX SJIEMEHTOB, BUJ XUMHUUYECKOW CBSI3U U THUI
KPUCTAJUIMUECKOW CTPYKTYpPhl B COCIUHEHUSX, 3apsiji MOHA, XapaKTep Cpeiabl B
BOJHBIX PAaCTBOPAX BEIIECTB (KUCJIOT, OCHOBaHUH), OKHCIUTENb U BOCCTAHOBUTEIh
10 AJITOPUTMY YUEOHBIX ICHCTBUIA;

o YyMEHHE XapakTEepU30BaTh C OMOPOM Ha CcXeMmy (QU3HUECKHe U
XUMUYECKAE CBOMCTBA TMPOCTHIX BEIIECTB (KHUCIOPOA, O30H, BOIOpPOA, Tpadwr,
anMas, KpeMHHUM, a30T, ¢ocdop, cepa, XJIop, HATPUM, Kalwii, MarHui, KaJIbIUH,
ATIOMUHUH, KE€JI€30) U CJIOXKHBIX BEIIECTB, B TOM YKCJIE X BOJIHBIX PacTBOPOB
(Boma, aMMHaK, XJOPOBOJOPOI, CEPOBOJIOPOJI, OKCUJIBI M TUIPOKCHUIIBI METAIIJIOB
| - ITA rpynn, anromunus, meau (I1), nunka, sxenesa (II u I1I), okcuasr yraepona (11
u IV), kpemnus (IV), azora u ¢ocdopa (III u V), ceprr (IV u VI), cepuucras,
CepHasi, a30THCTasi, a3oTHasA, pocdopHas, yronpHasi, KpeMHUEBasT KHUCIOTa U UX
COJIM); OMKCHIBATH C OMOPOM HA TUIAH U KJIFOYEBBIEC CJIOBA; YMEHUE IPOTHO3UPOBATH
U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS
MOCJIE MPEIBAPUTENIBHOTO aHAJIN3a MOJI PYKOBOJACTBOM IM€Aarora, MpUMEHEHUE
BEILIECTB B 3aBUCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS XUMHUYECKUX
MpEeBpaIllCHU B PA3IMYHBIX YCIOBUAX, BIMSHHE BEIIECTB M XUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M UYEJIOBEKa U OKPYIKAIOILYIO IPUPOIHYIO CPENY;

o YMEHHE COCTaBISITh IO 00pas3ly, CXeMe, alrOpuTMy Y4eOHBIX
JNENUCTBUN MOJIEKYJISIPHbIE U MOHHBIE YPaBHEHUS pEaKIUil (B TOM 4uUCIe peakuui
HMOHHOTO oOMeHa 151 OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peakimii),

WITIOCTPUPYIOIIMX ~ XUMHYCCKHE  CBOWCTBA  M3YYCHHBIX  KJIacCOB / rpym
HEOPTaHUYECKUX BEUIECTB, a TAKXKE MOATBEPKAAIOIINX T€HETUYECKYI0 B3aUMOCBS3b
MEXKy HUMU;

o YMEHHE BBIUYHUCISTH OTHOCHTEIBHYI0 MOJIEKYJSIPHYIO U MOJSIPHYIO
Macchl BEMIECTB, MACCOBYI JOJIIO XUMHUYECKOTO »3JEMEHTa B COEAUHEHUH,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, KOJUUYECTBO BEIIECTBA U €r0 MacCy, 00BEM
ra3oB C OMopoit Ha o61IKe GOpPMYJIbl; YMEHHE IPOBOJIUTH PACUETHI 110 YPABHEHUSIM
XUMHUUYECKUX PEaKIMi U HaXOJIUTh KOJMYECTBO BEIIECTBA, OOBEM M Maccy
peareHTOB WM MPOJYKTOB PEAKIMU C OMOpON Ha oOpasel], airOPUTM YYEOHBIX
JICHICTBUM,

o BJIaJICHUE OCHOBHBIMH METOJIaMU HAY4YHOTO TO3HaHUs (HAOJI0JeHNE,
U3MEPEHUE, SKCIIEPUMEHT, MOACIHPOBAHUE) MTPU U3YUEHUHU BEUIECTB U XUMUYECKUX
SBJICHW C OMOPON Ha aJITOPUTM YYEOHBIX NEUCTBHM; YMEHHE CPOPMYITHPOBATH
po0sIeMy U MPEJIOKUTh MyTH €€ PEIIeHUs C IIOMOIIBIO TIeAarora; 3HaHue OCHOB
Oe3omacHOi pabOThl C XMUMHUYECKUMHU BEIIECTBAMHU, XMMHYECKOW TMOCYJION W
71a00paTOPHBIM 000PYAOBAHUEM;

o HaJMYue MPAKTUYECKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CICAYIOIIMX XHUMHUYECKUX OJKCIEPUMEHTOB TIOJ PYKOBOJCTBOM YYHUTENS C
o0CyXIeHHEeM T1aHa paOOThl WJIM COCTABICHUEM TaOIUIIbI:



U3YUYEHUE U ONHUcaHue (U3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJICHUE C (U3MUCCKIMHU U XUMHUCCKUMHU SBJICHUSMU;

OTBITHI, WJUTIOCTPUPYIOIIUE MPU3HAKHA MPOTEKAHUS XUMUUECKUX PEaKIIHii;

M3y4YeHHE CIOCOO0B pa3/IeJICHHs] CMECEi;

MOJIYUYEHHE KUCIOPOJIa U U3YUECHHE €T0 CBOMCTB;

MOJYy4YEHHE BOJOPO/A U U3YUEHUE €r0 CBOMCTB;

MOJIY4YEHHE YIIIEKUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;

MOJTy4YeHUE aMMHUaKa U U3y4eHHe ero CBOMCTB;

IIPUTOTOBJICHHE PACTBOPORB C OIPEICIICHHON MacCOBOM J0JIel paCTBOPEHHOTO
BEIIIECTBA;

UCCJICIOBAHUE W OINMKMCAaHWE CBOMCTB HEOPraHWYECKHUX BEIIECTB Pa3TMUYHBIX
KJIaCCOB;

IPUMEHECHHE WHIUKATOPOB (JIakMyca, MeTUIIOpaHxa U GpeHondTanenna) ais
OTpEICTICHHS XapaKTepa Cpe/ibl B paCTBOPaxX KUCJIOT U HIEJIOUEH;

M3yYCHHE B3aUMOJECHUCTBUSI KHUCJIOT C METalIaMU, OKCHUIAaMH METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMHU;

MOJTYy4YE€HHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJIHOTO METajuia IPYTUM U3 pacTBOpa COJIH;

rccienoBanre aMm()OTEPHBIX CBOMCTB TUAPOKCUIOB aTIOMUHUS U IUHKA;

pelIeHne HKCIEPUMEHTANbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACcChl
HEOPraHUYECKUX COCIMHEHUIN;

pellIEHUE HKCIEPUMEHTAJBbHBIX 3aJad4 IO TeMe «JEKTPOJIUTHYECKAs
JIMCCOITHAIIHSDY;

pellIeHuE YKCTIEPUMEHTAIBHBIX 3aJ1a4 M0 TeMe « BaxkHeme HeMeTaibl U UX
COCITUHCHUS;

pellieHue SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BaxkHeilme MeTtauibl U Ux
COCTUHCHUSAY;

XUMUYECKUE DKCIEPUMEHTBI, WUIIOCTPUPYIOIIME MPU3HAKK MPOTEKAHUS
peakIuii HOHHOTO OOMEHa;

KaueCTBEHHbIC PEaKIMM Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaxX HOHBI:
xJjopua-, OpomMua-, MoauI-, cyibdar-, pocdar-, kapOOHAT-, CUIMKAT-AaHUOHHBI,
TUAPOKCU-UOHBI, KATHOHBI aMMOHUSI, MATHUSI, KAJIBIUS, ATIOMUHUS, JKele3a (2+) u
xenesa (3+), menu (2+), IMHKAa;

yMEHHE TIPEACTABIATh PE3YJbTAaThl JKCIIEpUMEHTa B (opMe BBIBOJIOB,
JI0OKa3aTeIbCTB, rpa)MKOB 1 TAOIHI] ¥ BBISBIATH SMITUPUUICCKHIE 3aKOHOMEPHOCTH;

° BIIaJICHUE IIpaBWJIaMH Oe30mMacHOro oOpalieHus ¢ BeEIIeCTBAMU,
MCIIOJIb3YEMbIMH B MIOBCEHEBHOM JKU3HU, & TAKKE MPABUIIAMU TOBEJCHUS B LIEIIAX
cOepexXeHUsT 370pPOBbSl M OKPYKAIOIIeH MPUPOIHON Cpelbl; MOHUMAHHUE Bpesa
(omacHOCTH) BO3JIEUCTBUS Ha YKUBBIE OPTaHU3MBbI OMPEJICICHHBIX BEIIECTB, a TAKKE
CriocoO0B YMEHBIIICHHS U TIPEAOTBPAIICHUS X BPETHOT'O BO3/ICUCTBUS; TOHUMAaHUE
3HAYCHUS KUPOB, OCIIKOB, YTIIEBOJOB ISl OpraHW3Ma YeJIOBEKa;

° BJIAJICHUE OCHOBAMH XHMHYECKOM TPAMOTHOCTH, BKJIIOYAIOIICH
YMEHHUE MPABUIBHO MCIIOIb30BAaTh M3YUYEHHBIC BEIIECTBA M MaTepHajbl (B TOM
Yyucie, MUHEpalIbHbIC yA0OpEHHs, METAJIBI M CIUIaBbI, MPOAYKTHI IMEepepadOTKU
MPUPOIHBIX UCTOYHUKOB YTIEBOAOPOIOB (YTJIsl, IPUPOTHOTO Ta3a, HEPTH) B OBITY,



CEIbCKOM  XO3SIIICTBE, Ha IPOU3BOJICTBE; YMEHUE MPUBOJIUTH MPUMEPHI
MIPaBUJILHOTO UCIIOJb30BAHUS U3YUEHHBIX BEIIECTB U MAaTEPUAIIOB;

o YMEHHE YCTaHABIIMBATh CBS3U MEXKAY pEAIbHO HAOIIOJaeMbIMU
XAMUYECKUMH SBJICHHSIMH W TPOLECCAMH, MPOUCXOJAIIMMUA B MAKpPO- U
MUKPOMUPE, OOBICHITH MPUIHMHBI MHOTOOOPa3Us BEIIECTB; YMEHHE HHTETPUPOBATH
XUMUYECKUE 3HAHUS CO 3HAHUAMM JPYTUX Y4EeOHBIX MPEAMETOB C IMOMOIIBIO
Me1arora;

o npeacraBieHue o chepax npodeccHoHaNbHON  AESTENbHOCTH,
CBS3aHHBIX C XHUMHUEH W COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMU Ha
JTOCTIDKCHHMSIX XMMHUYECKOW HAyKH; HaJWMYMe OIbITa PaboThl C Pa3IUIHBIMU
WMCTOYHUKAMHU MH(POPMAIIHH 110 XUMUH (HAYYHO-TIOMYJISIpHAS TUTEPATypa, CJIOBApPH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPON HA aNTOPUTM: YMEHHE OOBEKTHBHO
OIICHUBAaTh HMH(POPMAIMIO O BEHIECTBAX, MX IMPEBPALICHUSIX U MPAKTUUYECKOM
MIPUMEHECHHH.

TpeOoBaHus K NpeMEeTHBIM Pe3yJIbTATAM OCBOCHHS Y4eOHOI0 MpeaMeTa
«Xumus», pacnpeaejeHHbie M0 roaaM 00y4eHust

Pesynbratel 1o rogam (GopMyJIUPYIOTCS MO MPUHIUIY JT00ABICHUS HOBBIX
pe3yJIbTaTOB OT ro/ia K TOAY, y>KE€ Ha3BaHHbIC B MPEIBIAYIINX rofax MO3UINH, KaK
PaBUiIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OUEPETHOTO
roJia o yMOJIYaHHIO BKIIOYAIOT PE3yJIbTaThl MPEIbIAYIINX JIET).

8 KUIACC

pacKpbIBaTh CMBICIT OCHOBHBIX XHUMHUYECKUX TMOHSTHUH: aTOM, MOJIEKYJa,
XUMUYECKUN JIEMEHT, TPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
Y HEOJIHOPOJIHAs ), BAJIGCHTHOCTh, OTHOCUTENIbHASI aTOMHAsi U MOJICKYJISIpHasl Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIApPHAs Macca, MaccoBas J0JsI XUMHUYECKOIO
AJIIEMEHTa B COEIMHEHUU, MOJISIPHBIA OOBEM, OKCHJ, KUCJIOTA, OCHOBAaHUE, COJb,
2NIeKMPOOMPUYAMENLHOCMb?,  CTENICHb  OKUCJICHMS, XMMHYECKas PEaKIus,
KJaccu(ukaiys peakiuii: peakiiii COCIUHEHUS, PEaKIIUU Pa3I0KEeHUsI, PEaKIIuU
3aMEIleHUs], PeaKIuu OOMeHa, PK30- U JHIOTEPMHUECKHE DPEAKIUU; Meni060u
aghghexm peakyuu; PO aToMa, SICKTPOHHBIA CIIOM aTOMa, aTOMHas OpOUTAIIb,
paguyc atoma, XMMUYECKasi CBSA3b, MOJISIPHAS M HEMOJISAPHAs KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBa
(TpolieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMHYECKUX MOHATUM (CM. 11. 1) 1
MPUMEHSTH ATU TTOHSATHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAIICHU;

UCIIO0JIb30BaTh XUMUUYECKYIO0 CUMBOJIMKY JIsl COCTaBJIeHUsI (hOpMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHCHUN XUMUYECKUX PEAKIUH, JJICKTPOHHOTO OaaHca;

OTIPENIENIATh BaJEHTHOCTh aTOMOB 3JICMEHTOB B OWHAPHBIX COCIUHCHUSIX;
CTENICHb OKHCJICHUS DJIEMEHTOB B OWHApHBIX COCIUHEHUSX C ONOpOW Ha
OMpENICNICHNs, B TOM YHCII€ CTPYKTYPUPOBAHHBIE; MPUHAJIEKHOCTh BEILIECTB K

2 351ech U jlasiee KypCUBOM 0003HAYAIOTCS IIAHMPYEMBbIE TIPEJAMETHBIE PE3YJIbTATh, KOTOPhIE MOI'YT OBITH
MOTEHIMAJIBHO JOCTUTHYTHI oOydatomumcst ¢ 3[1P, Ho He ABISIOTCS 00s13aTEIbHBIMH.



ONpeNeNEHHOMY KJIACCy COEIMHEHMH Mo (opmyliaMm; BUA XUMHUYECKOU CBSI3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCIMHECHUSIX;

MMETh MPEACTABICHUE O CUCTEME XMMUUYECKUX 3HAHUHU, YMETh C MOMOIIbIO
YUUTENSl TMPUMEHSATH CHUCTEMY XHUMHYECKUX 3HAHWUM, IS YCTaHOBJIEHUSA
B3aMMOCBSI3H MEXy M3YUYEHHBIM MaTEpPUAJIOM U MPU MOJTYyUYCHUH HOBBIX 3HAHUH, a
TaKXKe P padoTe C UCTOYHUKAMU XUMHUYeCcKoi nHpopmaruu. OpueHTHPOBATHCS B
MOHATHUSAX U OTMIEPUPOBATH MU HAa 0a30BOM YPOBHE, MPUMEHSATH IIPH BBITOTHCHHUH
y4eOHBIX 3a/IaHUI U PELIEHUU PACUETHBIX 3a]1a4 C OMOPOM Ha AITOPUTM y4eOHBIX
NEUCTBUNA W3Y4YEHHBIE 3aKOHBI M TEOPUM: 3aKOH COXPAaHEHMSI MaccChl,
[Tepuonnueckuii 3akon .M. MenneneeBa, 3akon nocmosancmea cocmasd, 3aKOH
ABoraipo; aTOMHO-MoJIeKyJisipHasi Teopusi. COOTHOCUTh O0O3HAUYEHUS, KOTOPbHIE
umerotcest B tabmuie «llepmoanueckas cuctema xumudeckux anementoB Jl. .
MeHieneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XHMHYECKHX
AJIIEMEHTOB (COCTaB U 3aps] siapa, 00IIee YUCIO 3JIEKTPOHOB U paclpe/ieIeHue Ux
10 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XWMHUYECKUE JJIEMEHTBI; HEOPraHWYECKHE BEIIECTBA;
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBy yYAaCTBYIOIIUX B PEAKIIUM BEIIECTB, MO
TEII0BOMY (P (DEKTY, M0 U3BMEHEHHUIO CTETICHU OKUCTIEHUS XUMUYECKUX 2JIEMEHTOB)
C OIIOPOU Ha CXEMBI;

XapakTepru30BaTh (OMHUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKAAsl OMNUCAHUE TPUMEPAMU MOJEKYJISPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIUN C ONTOPOM HA CXEMBI;

POTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTHM OT HX COCTaBa M
CTPOCHHMS; BO3MOKHOCTH MPOTEKAHHSI XMMHYECKUX MPEBPAlICHUN B pPa3IUUYHBIX
YCJIOBHSIX TIOCJIE MPEABAPUTEIHHOTO O0CYKICHUS C TIEAaroroM;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEHTa MO (PopMysie COEAMHEHHS; MAacCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE; MPOBOJUTH PACUYEThl MO YPaBHEHUIO XUMHYECKOU
PEaKIUM C ONIOPOW Ha alTOPUTM;

MIPUMEHSTh OCHOBHBIE OTEpalliy MBICIUTEIBbHON JIEATEIbHOCTH — aHaJu3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHe, CUCTeMaTu3alus, KiacCu(puKalus, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBA3EH — JIJIs1 U3YUEHHs CBOMCTB BEIIECTB U XUMUYECKHUX
peaKkIuii; eCTECTBEHHO-HAYUYHbIE METOJIbl MO3HaHUs — HaOJIOJeHHEe, U3MEpPEHHUE,
MOJICIUPOBAHUE, DKCIEPUMEHT (PeaibHbulli U MbICIeHHbIl) TIOJ PYKOBOJCTBOM
Mearora;

CJIeIOBATh MIPaBUJIaM IMOJIb30BAHUSI XUMUYECKON MOCYAO0N U J1aOOpaTOPHBIM
000OpyI0OBaHUEM, a TAK)KE TPAaBUJIaM OOpaIleHus C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMA TI0 BBIMIOJTHEHUIO JTAOOPATOPHBIX XMMHYECKUX OIBITOB TIO
MOJIYYCHUIO W COOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOMOPOJA M KHUCIOPOAA),
[IPUTOTOBJICHUIO PAaCTBOPOB C OIPEHEIIEHHONM MacCOBOM [0JE€d PacTBOPEHHOIO
BCILIECTBA; IUJIAHUPOBATH U TMPOBOAUTH XHUMHUYECKHE DKCIEPUMEHTBHI IO
pacro3HaBaHUIO PACTBOPOB IIEJI0OYEH M KUCIIOT C MOMOIIILI0 HHIUKATOPOB (JIaKMYC,
dbeHondranend, METUIOPAHXK U JIp.), MOJATBEPKIAIOIIMX KauyeCTBEHHBIM COCTaB
HEOPTaHMYECKUX BEIIECTB (KaueCTBEHHbIE PEAKIIMU HA MOHBI) MOJI PYKOBOJACTBOM
nejarora.



9 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHIN: XUMUYECKUM SJIEMEHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHHUOH, MPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTh, AJICKTPOOTPHULIATEIIBHOCTh, CTEIEHb OKHUCICHHS, XUMHUYECKas
peaKIusi, XUMUIECKas CBS3b, Meni080 d¢hpexm peakyuu, MOJIb, MOJIIPHBIN 00BEM,
pacTBOp; DJIEKTPOJIUTHI, HEIICKTPOJUTHI, SICKTPOJIUTHYECKAsT JAUCCOLMAINSA,
peakiy HOHHOTO OOMEHa, KaTalu3aTop, Xumuueckoe pasHogecue, oopamumvle U
Heobpamumvle  peaxkyuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJIECHHUE, AaJJIOTPOTMHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, HWOHHAs, METaJLUTMYecKas),
KpUCTaJUIMUECKasi peeETKa, Koppo3us Memanios, Chidgbl, CKOPOCHb XUMUYECKOU
peakyuu, npenenbHo gonycrumas konnentpanus (I1/1K) Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) 1
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

WCIIOJB30BaTh 3HAKA U CUMBOJIBI IJI (PUKCALIMU pe3yJIbTaTOB HAOJIOJACHUM,
cocTaBlieHUsI (POpMyJ BEHIECTB U YpaBHEHHM XHWMHUYECKHUX PEAKIUM, 3amucu
JAHHBIX  ycloBMM 3amad. Mcrnonb3oBarh 00O3HAUECHMS, UMMEIOIIMECS B
[lepuoauyeckoii cucreMe U TabJIMIE PACTBOPUMOCTH KUCJIOT, OCHOBAaHUU U COJIEH
B BOJI€ JIJIs1 BBHITIOJTHEHUS 3aJaHUH.

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIECHUS XMMUYECKUX AJIIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA; MPUHAJIEHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEIMHEHHI C OMOPOI Ha OMPEETIECHUS, B TOM YHCIIE CTPYKTYPUPOBAHHBIE;
BU/IBl XMMHUYECKOW CBSI3U  (KOBAJICHTHasi, HOHHAs, METaJUIMYecKas) B
HEOPTaHWYECKUX COCAMHEHMSX; 3apsij] MOHA M0 XUMHUYECKOH (opmylie; xapakrep
Cpeabl B BOJHBIX PACTBOPAX KUCIOT U WIEIIOYEH, mun KpUCmaiiuieckou peuémxku
KOHKDEemHO20 8euecmad,

packpeiBath cmbicn I[lepuogmueckoro 3akona J[[.M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIBAMb U XAPAKMepu3068ams TaOINYHYIO
dbopmy Ileproguueckoil CUCTEMbl XMMHUYECKUX DJIEMEHTOB: pa3jiMyaTh MOHITHS
«rnaBHas noArpynmna (A-rpymmna)» u «mnodounas noarpynna (b-rpymnmna)», Maibie u
OOJIbIlIME  TIEPUOABL, COOMHOCUMb  OOO3HAUECHMS, KOTOpbIE HMMEIOTCS B
MEePUOANYECKON TabJIUIle, C YHMCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siapa, oOlee YHUciIo SJIEKTPOHOB U
pacnpenenieHue Ux Mo AJIEKTPOHHBIM CII0SIM); 00bACHAMb 00IINE 3aKOHOMEPHOCTH
B W3MEHEHUHU CBOMCTB XMMHUYECKHX B3JIEMEHTOB U HUX COEAUHEHUM B Mpeaesiax
MaJlbIX MEPUOJIOB U TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUITMPOBATh XUMHUYECKHE DJIEMEHTHI; HEOPTaHMYECKHE BEIECTBA;
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEILIECTB, MO
TeIIoBOMy J(dekTy, Mo M3MEHEHUI0 CTENEHEeM OKHUCICHUS XUMHYECKHUX
AJIEMEHTOB) C OMIOPON HA CXEMBI;

XapakTepru3oBaTh (OMUCHIBATh) OOIIME M CHEHU(PUUYECKUE XUMHUUYECKUE
CBOMCTBa BEIIECTB Pa3IMYHBIX KJIACCOB, IMOJTBEPXKJIasi ONHCAaHUE MPUMEpPaAMHU
MOJIEKYJISIPHBIX Y MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUN C
OIIOPOM HA CXEMBI;



COCTaBJIATh YPABHEHUS JICKTPOJIUTHICCKON JUCCOIUAIIMM KUCIIOT, IIeJI04ei
U COJICH; TOJHBIE W COKpalIEHHBIE YpPaBHEHUS PEAKIUAd HOHHOTO OOMEHa;
yYpaBHEHUSI PEaKIui, IMOJATBEPKIAIONINX CYIIECTBOBAHUE T'€HETUYECKOU CBSI3U
MEK]Ty BEIIECTBAMU Pa3JIMUHBIX KJIACCOB;

pacKkpbiBaTh  CYIIHOCTh  OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIMil
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MOXXHOCTH TMPOTEKAHUS XUMHYECKUX MPEBPAIICHUHN MOCe MpeaBapUTEIHLHOTO
00CYXKIEHHUs C TIearorom;

BBIYUCIISATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,;
MaCCOBYIO JIOJIO XHMHUUYECKOTO 3JIEMEHTa Mo (PopMysie COCIMHEHUS, MAaCCOBYIO
JIOJTF0 BEILIECTBA B PACTBOPE; MPOBOJUTH PAcCUEThl MO YPaBHEHUIO XUMHYECKOU
PEAKIMH C OTIOPOM Ha aJTOPUTM;

cJe0BaTh MpaBUjiaM MOJIb30BaHUS XMMUYECKOW MOCYA0M U J1a00paTOpHBIM
o0opynoBaHUEM, a TaKXKE MpaBUiaM OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUM C
WHCTPYKIMSIMUA TIO BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTIEKHUCIIOTO ra3a);

MPOBOAUTEL PEAKIUHU, MOJITBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEILIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOpUJI- OpOMUJ-, MOAU]I-, KapOOHAT-,
dbocdar-, cunmkar-, cynabhar-, TUIPOKCUI-UOHBI, KaTHOHBl aMMOHHUS U HOHBI
M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPaX HEOPTraHUYECKUX
BCIIECTB;

MPUMEHATh OCHOBHBIEC ONEPAaIllUi MBICIUTEIbHON AEATCILHOCTA — aHAIU3 U
CHUHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEeMATH3allui0, BBISBICHUE MPUYMHHO-
CJIEJICTBEHHBIX CBS3EU — JUISI U3YUYECHUS CBOMCTB BEIIECTB U XUMHUUYECKHUX PEAKIIUU;
CCTCCTBEHHO-HAYyYHbIC  METOJIbI  TO3HAaHUS —  HAOMIOJCHHWE, H3MEpPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICIEHHBIN).



