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. IOSACHUTEJIBHASA 3AIIMCKA
K aJanTHpOBaHHOI pado4eii nporpamMme no xumum B 8 kiaacce I'BOY COII c.Ckonkoso

Pabouas nporpamMmMa 1o XuMHu# cocTaBiieHa I 8 Kiacca, B KOTOPOM Hapsily C HOPMOTUITUYHBIMU JI€ThMH,
o0y4aercsi peOEHOK C OrpaHUYCHHBIMU BO3MOXHOCTSIMH 3710poBbst (3[1P). [y Hero xapakTepHbl 0coObIe
o0Opa3oBaTenbHbIe MOTPEOHOCTH, CrIel(PHUKa KOTOPHIX YUUTHIBACTCS MIPH OMPEICICHUH BUIOB
nesTenbHOCTH. [lmanupyemMbie pe3ynbTaThl OCBOCHHS Kypca XUMHH B § KJlacce U 00bEM cofepiKaHus,
o0s13aTebHBIN 7151 ocBoeHMs oOydarommmcs ¢ 3[1P B Tekcre paboueit mporpamMmbl U MIPUITOKEHUSIX
6bl0e1eHbl KYPCUBOM.

OctanpHoil MaTepuas peOEHOK OcBauBaeT 0030pHO, a BpeMs, OTBEIEHHOE Ha €ro 3aKpeIuieHne
UCIOJIb3YETCs sl OTPaOOTKU 0a30BbIX YMEHUM, TEKYIee IOBTOPEHUE U MPONeAeBTUKY. Takum 06pazom,
naHHasi paboyasi mporpamMma sBJIseTCs aAalTHPOBAHHOM.

Caenenust 0 ped€HKe, ero aKTyaJIbHOE COCTOSIHHE, IIP00OJIeMbI.
3azepkka pa3BUTHS JAaHHOTO peO&HKa — CIIEICTBHE NIEPEHECEHHBIX B pAaHHEM JETCTBE 3a00JIEBaHUH,
BIIMSIIOIIMX Ha pa3BUTHE MO3rOBbIX pyHKIMI. HecMOTps Ha TO, 4TO NEPBUYHO UHTEIJIEKT H HApPYILIEH,
peOEHOK B CHITY CBOEH MCTOILIAEMOCTH, PACCETHHOCTH KpaliHe HEMPOAYKTHBEH B MPOIECCE MIKOIBHBIX
3aHATUH. B 00yueHnn peGEHOK UCTIBITHIBACT OOJIbIINE TPYAHOCTH, OTIIMYAETCS TACCUBHOCTBIO,
0e3/1esTebHOCThI0, 03bIHUIIMATHBHOCTHI0. CO B3pOCTIBIMHU BEXKJINBA, aJICKBATHO YUUTHIBACT CUTYyaluIo0. be3
PYKOBOJIAIIETO BO3/IEHCTBUS HEOPraHW30BaHHA, HElLleIeHApaBJIeHHa, OecrioMolHa. [ maBHas npobiaema B
IIKOJIE — TPYAHOCTH B 00yueHunu. OHa BOSHUKAET B CBSI3U CO CHIDKCHHOW MOTHUBALIMEH TIOCTHUKECHHUS,
OTCYTCTBMEM HMHTEpECA K IIPEAJIAracMbIM 3aJaHUSIM, HEYMEHUEM U HEKEJIaHUEM IIPE010JIEBATh
BO3HHUKAIOMIUE IIPHU UX BBIMIOJIHCHUN TPYIHOCTH. B cocTossHUM MOBBITIIEHHOTO YTOMJICHUSA OTBETLI pe6éHKa
CTaHOBSITCSA HEOO1yMaHHBIMHU, HeJleNbIMU. M3-3a O0S13HN OTBETUTh HEBEPHO ydalasicst BooO1e
OTKa3bIBACTCS OTBEUYATh, FOBOPS «HEM 3HAIO», «HE MOTY).
IToxpocTok oOydaercs B Harlel 1mkose ¢ 1 kiacca. 3aHUMaeTcsl Ha TPOMKH, OUeHb pelIko — 4eTBEPKU. Peub
pa3BuTa, HO BHUMaHNE HEyCTOunBOe. YuTaeT MeJICHHO, HO YTeHUE O0co3HaHHOoe. Ha HoBYyI0 mH(pOpMAaIuio
Ha ypOKax pearupyer MojaoXKuTeIbHO. Hukorga He 3a1aéT BOIIPOCHI 110 COAEP/KaHUIO MaTepraa ! o
BBIITOJIHEHHU IO BaILaHHﬁ. 3HaHus 110 npeamMeTaM yaoBJICTBOPUTCIIbHBIC. Ha YPOKax BBIITOJHACT 3aJaHUs
OYEeHb MEJJICHHO, JOMYCKaeT MHOT'O OLIMOOK, HE CIIOCOOHA CaMOCTOSTENIbHO BBIMOIHATE 331aHUS K
MarcepuajiamMm yT~IC6HI/IKa. MokeT BBINOJTHUTH 3aaHreC C MIOMOUIBIO YUUTEIIA, 10 JUKTOBKY, HO 3a49aCTYIO BCE
paBHO ¢ omrOkaMu. B yueOHOI e TenbHOCTH NPOSIBIISET CTapaTeNIbHOCTh, HO Ha YPOKaxX MacCUBHA, ObICTPO
YTOMJISIETCS, PEAKO JOJENBIBAET HAYATOE O KOHLA.
WNudopmanuio, HAyNIyro OT yUuTeNsl, y9d€HHIIa BOCTIPUHUMAET 3aMEJICHHO U TaK )ke e€ repepadaTbiBaeT, a
JUISL TIOJIHOTO BOCIIPUATHS OHA HYXKAACTCS B HAIUIAIHO-TEMAaTUYECKOH OIOPE U B IIPEAEIBbHON
pa3BEPHYTOCTU MHCTPYKUUN. CIIOBECHO-IOTHYECKOE MBILIJIEHHE HEJI0OPa3BUTO, IIOATOMY PEOEHOK JIOJITO HE
MOXET OCBOUTH CBépHYTI)IG MBICJIIMTCIIBHBIC OIICpalnu.
VY ydaiencs HapylleH [TO3TalHbli KOHTPOJIb HAJl BBIIIOJIHAEMOU IEATEIbHOCTBIO, OHA YaCTO HE 3aMEYaeT
HECOOTBETCTBHSI CBOEH pabOThI MPEeASIOKEHHOMY 00pa3ily, He BCerjia HaXOAUT AOMYIIEHHbIEe OIIMOKH, Taxe
MOCJI€ MPOCKOBI YUUTEISI TPOBEPUTH BHIMOJHEHHYIO paboTy. OHa OYeHb PEAKO MOXKET aJeKBaTHO OI[EHUTH
CBOIO pabOTy U MPaBUIBHO MOTUBUPOBATH CBOIO OTMETKY.
Jake eciu 3ajjaua «IIpUHATa» peOEHKOM, TO BO3HUKAIOT TPYAHOCTH MU €€ PEelIeHUH, TaK KaK He
AHAIM3UPYIOTCS €€ yCIOBHUSA B 1IEJIOM, HE HAMEYAKOTCS BO3MOKHBIE ITyTH PEIICHHUS], I0JTy4YECHHbIE
pe3yNbTaThl HE KOHTPOJIUPYIOTCS, a IONYIEHHbIE OIINOKN HE UCTIPABIISIOTCS.
C nepBoro B3riIsa KaxkeTcs, 4To y peO€HKa HaOII0JaeTCsl MHTEPEC K BBIIOIHIEMO paboTe, BMECTE C TEM,
IIPU CTOJIKHOBEHUH C TPYAHOCTSAMM, HAPYILIAETCA LIEJIEHAIIPABIEHHOCTD ACATEIIBHOCTH, CHUXKACTCS
AKTUBHOCTbD, JIGP'ICTBPISI CTaAHOBATCS HCPCIIHUTCIIbHBIMH. B OombinnHCcTBE CJIY4acB BHCIIHAA CTUMYJIIALNUA U
CO3JIaHHME CUTYAIMH ycIieXa yaydIIaloT MPOIyKTUBHOCTb paboThl. Pe3ynbpTaThl 1€ TETLHOCTH BO MHOT'OM
3aBHUCST OT TOr'0, HACKOJIBKO YUUTENb NOMOXKET peOEHKY MOOUIN30BaTh CBOU YCUJIUS, HAUTH HOBBIE
CTUMYJIBI 1151 paOOTHI.

enn u 3apaumn Kypca xumuu B 8 Kiacce:
* popmuposanue y yHalmuxcsi XUMUYECKON KapTHHBI MUpa KaK OPraHU4eCcKOil YacTu ero 1eI0CTHON
€CTECTBEHHOHAYYHON KAPTUHBI;
* pazsumie O3HABATEIbHBIX UHTEPECOB, NHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH ydaIuxcs B
IIPOLIECCE U3YUEHNsI UMM XUMHUYECKON HAYKH M €€ BKJIa/1a B COBPEMEHHBIN HAYYHO-TEXHUYECKHUN ITPOrpecc;



e hopmuposanue BaXHEUIITUX JTIOTUYECKHUX OTEpaIlid MBIIIUICHUS (aHAIU3, CHHTE3, 0000IIICHHE,
KOHKpETH3allusl, CPaBHEHHUE U JIp.) B MPOLECCE MO3HAHUS CUCTEMbI BXKHEHIIINX MOHATUH, 3aKOHOB U TEOPHUI
0 COCTaBe, CTPOCHUH U CBOMCTBAX XMMUYECKUX BEIIECTB;
e socnumaHue YOSk IEHHOCTH B TOM, YTO IPUMECHECHUE TIOTyYCHHBIX 3HAHUNA M YMEHUH 110 XUMUU SBISICTCS
00BEKTUBHOI HEOOXOAUMOCTBIO /17151 6€3011acHOM paboThI ¢ BEllleCTBAMU U MaTepuaiaMu B ObITY U Ha
MIPOU3BO/ICTRBE;
* IPOEKMUPOBaHUe N peanu3ayisi BRITyCKHUKaMUA OCHOBHOM IITKOJIBI TMYHON 00pa30oBaTeIbHON TPACKTOPHH:
BbIOOD Mpoduiis 00ydeHus B CTapiieil MKoje Uil NpopecCHOHATBHOT0 00pa30BaTeIbHOTO YUPEKACHHUS,
¢ 0g1a0eHe KITIOYEBBIMUA KOMIIETCHIIUSIMH (Y4eOHO-TT03HABaTeIbHBIMU, HH(POPMAIIMOHHBIMH, IICHHOCTHO-
CMBICJIOBBIMU, KOMMYHUKATHBHBIMH )

B wunkmro3uBHOM Kiacce, rae yuutcs pedo€nok c¢ 3IIP mpu m3yyeHnn yueOHOro Kypca XHUMHHU
CTaBSITCS T€ K€ y4eOHO-BOCHIMTATENbHBIC 1eNU U 3afaud. OJIHAKO OCOOEHHOCTH TNCHUXUYECKOTO Pa3BUTHUS
y4alerocss ykKa3aHHOW KaTeropuH, MPEXIE BCEro HEIOCTaTOYHAss C(HOPMHPOBAHHOCTH MBICTUTEIBHBIX
orepaiuii, oOyclIaBIMBAaIOT [OMOJHUTEIbHbIE KOPPEKIMOHHbIE 3a/layd, HAlpaBiICHHbIE Ha pa3BUTHE
MBICITUTEIIBHON M pEYeBOW JCSATEILHOCTH, HA TIOBBINICHHWE MO3HABATEIILHON AaKTUBHOCTH peOEHKA, Ha
CO3/IaHH€ YCJIOBHM OCMBICIICHHE BBIMOIHAEMON yueOHOU paboThl. B CBsA3M ¢ 0COOEHHOCTSAMU MOBEICHUS U
JESATEILHOCTH 3TOTO TOAPOCTKA (PacTOPMOKEHHOCTh, HEOPTraHM30BAHHOCTh) HEOOXOJHMM CTPOXKANIINN
KOHTPOJb 3a COOJIOJCHHEeM TMpaBWJI TEXHUKU OE30MaCHOCTH TMPH MPOBEICHUU JAa0OPATOPHBIX U
IIPaKTUYECKUX PadoT.

KoppeKnHoHHO — pa3BHBaIOIIME 3/1aYN:
OcHoBHo 3a7aueit 00yuenus neteit ¢ OB3 Buaa sBisercs GopMUpOBaHUE KOPPEKIIMOHHO-PA3BUBAOLIETO
IPOCTPaHCTBA Yepes:
1) aKTUBU3AIIMIO [TO3HABATEIBHOM IESTEIBHOCTH O0YYAIOIIIXCS;
2) IOBBIIICHHE YPOBHS MX YMCTBEHHOTO Pa3BHUTHS,
3) HOpMaJIM3AIHIO UX YUeOHOW AeSTENbHOCTH;
4) KOPPEKLUIO HEJOCTATKOB AMOIIMOHATBHO-TMYHOCTHOTO M COIIMAILHOTO Pa3BUTHS;
5)oxpaHy 1 yKperieHne (pu3n4eckoro 1 HEPBHO — IICUXUYECKOTO 3/J0POBBS;
6) COMAIbHO-TPYIOBYIO aIaNTAIHIO.
OcHoBo¥i 17151 pa3pa00oTKHN JAHHOH NPOTrPaMMBbI CTAJIHN:
* OCHOBHas 00pazoBaTebHas IporpaMMa ocHOBHOTro ob1iero oopazosanust [ bOY COI c.CkonkoBo;
epaboyas nporpamma no xumun i 8 kinacca 'bOY COII ¢.CkomnkoBo;
eTIporpamma Jjist 001eo0pa3zoBarenbHbIX yupexaeHuid. Asrop: ['abpuensn O.C. [IporpamMmma kypca
xumun it 8-11 kiaccoB OY. M.: Ilpocsemenne, 2022;

[Tnanupyemble pe3ynbTaThl OCBOEHUS Kypca XMMHUHU B § Kiacce M 00bEM cojiepKaHus, 00s3aTeNbHbIN 115
ocBoeHus odydarourumes ¢ 3I1P B Tekcte paboyeil mporpaMmbl U MPHUIOKEHUSIX BbIIEIEHBI KypcHUBOM. B
NepeyHe IUIAHUPYEMBIX pe3yJlbTaTOB KYPCUGOM BBIJCIEHbl T€ TO3UIMH, KOTOpblE HEOOXOauMO U
JIOCTaTOYHO OCBOUTH B TEKYIIEM ydeOHOM roay. MaTepuai, KOTOPBIH sBiIsieTCsl Haubosiee TPYJIHBIM JUIS
00yu4aroIerocs, CONpoBOXK/1aeTCsI KOMMEHTAPUSIMU.

OcranpHOil Marepuasn peOEHOK oOcBaWBaeT O0030pHO, a BpeMs, OTBEAEHHOE HA €ro 3aKpervieHHe
WCIIONB3YETCS JUIsl OTpaOOTKH 0a30BBIX YMEHHWH, TEKYyIlee TOBTOPEHHUE M MPOIEIEBTUKY. TakuM oOpa3om,
naHHasi pabovasi mporpamMma siBJIsIeTCs aJanTHPOBAHHOM.

W3yuenune Kypca XUMHM B 8 Kjlacce BXOAHUT B 00s3aTeIbHYIO 4acTh yyeOHOro miaHa mkojsl. [Iporpamma
paccunrtana Ha 1 rog — 8 kiacc. OO1iee yncino yueOHbIX yacoB B 8 kiacce - 68 (2 u B HeJelno).

YMK BKITIOUYAET CAEAYIOUINE TOCOOUS:
INabpuensn O.C. Xumus: 8 kiacc : yueOHUK i1 0011eo0pa3oBaTeNbHbIX yupexxaeHuid. — M.: Jlpoda, 2022



Ilnanupyemble pe3yJibTaThl 0CBOEHHUSI Kypca XMMMHU B 8 KJacce.

ITo okoHuyaHuM 8 KJacca y4eHUK HAYUUTCS:

Yuenuk nojtyuum 603MOHCHOCHIb
Hayuumscs:

OcHOBHBbIE NOHATUSA XUMUHM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeEACTABJIEHUI)

* ONUCHLIBAMb CBOUCMBA MEEPOLIX, IHCUOKUX, 2A3000PA3HBIX
eeuyecms, BHIACTSS UX CYIIECTBECHHbIC TPU3HAKH;

* PAaCKpBIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSITUI
«aTOM», «MOJICKYJa», «XMMHUECKHH 3JIEMEHT», «IIPOCTOE
BEIIECTBO»,  «CJIOXHOE  BEIIECTBO»,  «BAJCHTHOCTbHY,
UCTIONB3Ys 3HAKOBYIO CHCTEMY XUMHU;

* 1300pakaTh COCTaB NPOCTEHIIMX BEIIECTB C IMOMOIIBIO
XMMHYECKUX (DOPMYN M CYIIHOCTh XMMHUYECKHX PEAKIHH C
MIOMOIIBI0 XUMUYECKUX YPaBHEHHUIA,

* BLIYUCTAMb OMHOCUMENbHYIO MOAEKVIAPHYIO U MOTAPHYIO
maccol gewjecms,a TaKKe MACCOBYIO JOJIO XHMHUYECKOTO
9JIEMEHTA B COCJMHEHHSAX JUIS OICHKHM HMX HPaKTHYECKOM
3HAYUMOCTH;

* CPaBHHBATh IO COCTAaBY OKCH/IBI,
couy;

* KJTaccu(hUIMPOBaTh OKCHJIBI M OCHOBaHHS IO CBOMCTBAM,
KHCJIOTHI ¥ COJIU 110 COCTaBY;

* nonv308amvca  1aOOPAMOPHLIM
XUMUYECKOU NOCYOOLL;

* IPOBOOUMb  HECIOJCHble — XUMUYeCcKue  Onblmvl U
HAOMI00eHUs 30 USMEHEHUSMU CBOUICTNG Beljecme 6 npoyecce
ux  mpeepawenuti;  cobnoamv — Npasurd  MexHUKU
bezonacnocmu npu nposedenun HabIO0eHUl U ONbIMOG;

* pa3nmu4aTh  OKCIEPUMEHTAIBFHO KHUCIOTHI W  HIENOYH,
HOJb3YACh HWHAMKATOpaMH; OCO3HaBaTh HEOOXOAMMOCTb
coOmtoneHus Mep 0O€30macHOCTM MpU  OOpallleHuH ¢
KHCJIOTaMH U LIEJI0OYaMH.

OCHOBaHHUS, KHCIOTHI,

obopydosanuem  u

* 2PAMOMHO obpawamvcsi c
seuecmeamu 8 NOBCEOHEBHOU HCUZHU,

* 0CO3HABAMb HeoOX00UMOCHIb
CcOON0O0eHUsL  NPABUl  IKOJ02UHEeCKU
be30nacho2o noeeoenus 6

OKpYdicaroueli nNpupooHoll cpede;

* IOHUMATh CMBICT W HEOOXOJUMOCTH
co0Jr0ICHUS IpeanrcaHui,
npelaraeMblX B HHCTPYKIUAX 10
UCIIONIb30BAHUIO  JIGKApCTB, CPEACTB
OBITOBOM XMMHH H JIP.;

* UCIIOJIb30BATh
KITIOYCBBIC

MPUOOPETEHHBIC
KOMIIETEHTHOCTU  MpHU
BBINIOJTHEHUH HCCIIEI0BATENIbCKUX
IIPOEKTOB 110 M3YYEHHUIO CBOMCTB,
CIOCO0O0B MOMYYESHHS U PACIIO3HABAHUS
BEILIECTB;

* pazeusams KOMMYHUKAMUBHYIO
KOMNemeHmHOCmb, UCNobL3YA
cpeocmea  YCMHOU U NUCbMEHHOU
KOMMYHUKayuu  npu  pabome ¢
meKkcmamu yueOHuKa u
O0ONONHUMENbHOT Jaumepamypou,

CRPABOYHbIMU MAOIUYAMU, NPOABTIAMD
20MOBHOCMb K YEAICEHUIO UHOU MOYKU
3penus npu 00CyHcOeHuU pe3yibmamos
8bINOTHEHHOU pabomul;

* 0OBEKTUBHO OLIEHUBAaTh MH(OPMAIINIO
0 BEILIECTBAX u XUMHYECKHX
Ipoleccax, KpUTUYECKH OTHOCUTBHCA K

IICEBJJOHAY4YHON uH(opMaInH,
HeJI00pOCOBECTHOM peKname,
Kacarolencs

HCIIOJIb30BAHUAPA3TIMYHBIX BEHICCTB.

IMepuoanyeckuii 3aKOH M NEPHOAMYECKASI CHCTEMA XUMHYECKHUX 3JIeMEeHTOB
. . MenpgeneeBa. CTpoeHue BemecTsa

* pacKpbIBaTh CMBICIT
J. 1. MeHpeneeBa;

* onucwvieams U Xapakmepuzoeamv mabIUuHylO  opmy
NepUOOUUeCcKoll CUCeMbl XUMUYECKUX I/IeMEHMO8,

* XapaKTepU30BaTh COCTaB aTOMHBIX SIIEp U paclpesesieHue
YuCciaa AJIEKTPOHOB TIO DJIGKTPOHHBIM  CIIOSIM  aTOMOB
XUMUYECKHUX 3JIEMEHTOB MaJbIX MEPUOJOB MEPUOANYECKON
CHCTEMBI, a TaK)Ke KaJTUs U KaJIbIIHI;

* pa3nmuuaTh  BUABl  XMMHYECKOW  CBS3M:  HOHHYIO,
KOBAJICHTHYIO TOJIAPHYIO, KOBAJIEHTHYIO HEMOJIAPHYIO M
METAJTHYECKYIO;

NepuoanYCCKOro 3aKOHa

* OCO3HaBaTb 3HAYECHHE TEOPETUYECKUX
3HAHHUU JUISL MIPaKTUYECKON
JeATEIbHOCTH YEII0BEKA;

* OIUCHIBATh HM3yY€HHBbIE OOBEKTHI KaK

CUCTEMBI, MIPUMEHSS JIOTUKY
CHUCTEMHOI'O aHaJIN3a;

* IPUMEHSATH 3HAHUS 0
3aKOHOMEPHOCTSX MIEPUOINYECKON

CHUCTEMBl XMMHUYECKHX JJIEMEHTOB s
OOBSCHEHHUS W TIPEIABUICHUS CBOWMCTB
KOHKPETHBIX BELIECTB;




* 1300pakaTh  AJICKTPOHHO-MOHHBIE (OPMYJIBI  BEIECTB,
00pa30BaHHBIX XUMHYECKIUMH CBSI3SIMU PAa3HOTO BHIA;

* BEISIBJIATH 3aBHCUMOCTH CBOMCTB BEIIECTB OT CTPOSHHS UX
KPHUCTATNINYCCKUX peLHéTOKI HOHHBIX, ATOMHBIX,
MOJICKYJISIPHBIX, METAIUTHYECKHX;

* pa3BHUBaThH UHPOPMAIIMOHHYIO
KOMIIETEHTHOCTb MOCPEACTBOM
yrayoJieHuss 3HaHUW 00  HCTOpUU

CTAHOBJICHUS XUMHUYECKOM HayKu, €€
OCHOBHBIX IOHATHHA, MNEPUOJUYECKOTO
3aKOHa KakK OJIHOrO M3 BAaXKHEUIIUX
3aKOHOB  IPHUPOABI, a TaKke O
COBPEMEHHBIX JOCTHKEHUAX HAYKU U
TEXHUKHU.

MHoroo0pa3ue XUMHUYECKUX PeaKkIuii

* O0BACHATH CYTh  XHMHYECKHUX  IMPOLECCOB U
MPUHIMITAATBHOE OTIUYHE OT (PU3UYCCKHX;

* HA3bI6AMb NPUSHAKUW YCIIOBUS TPOTEKAHUS XUMUYECKUX
peaxkyuii;

* YCTAaHABJIMBATh MPHUHAICKHOCTh XMMHUYECKON PEaKIuu K
OTpeACIEHHOMY THITY 10 OAHOMY W3 KIIACCH(PUKAIMOHHBIX
NPU3HAKOB: 1) MO YMCITYy M COCTaBY HCXOJHBIX BEUIECTB U
MPOJYKTOB peaknuu (peakiMh COCTUHCHUS, PA3JI0KCHHUS,
3aMeIeHUs U 00MeHa); 2) TI0 BBIACICHUIO HIIH MOTJIOMICHUIO
TEIUTOTHI (PEAKINH SK30TEPMHUUCCKHUE U IHIOTCPMUICCKUE);
3) M0 MW3MCHEHHWIO CTENEHEH OKHCICHHS XHMHYECKUX
9JIEMEHTOB (PEaKIi OKUCIUTEIHbHO-BOCCTAHOBUTENIBHEIC);
4) mo obparumocTd mporecca (peakiuud oOpaTHMbIE U
HeoOpaTUMBbIE);

* COCTaBIIATh YPaBHEHUS JJIEKTPOIUTUYECKON AMCCOIUAINH
KHUCJIOT, LIEJIOYEH, COJICH; MOJIHBIE U COKPAILEHHBIE NOHHBIE
ypaBHEHHUS peakluii oOMEHa; YpaBHEHUS OKHUCIUTEIbHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIUH;

* IPOTHO3UPOBATh TMPOIYKTHl XUMHUYECKUX pEaKIUid 1o
dbopMysaM/Ha3BaHHUSAM WCXOJHBIX BEIIECTB; OINPEACIATH
UCXOJHBIE BellecTBa Mo GopMylaM/Ha3BaHUSIM TPOAYKTOB

ux

peaximy;
* COCTaBJIATh  YPaBHEHMsI peakiMif, COOTBETCTBYIOIUX
[I0CJIE10BATEIBHOCTH («uemnouke») MIpeBpaLCHUM

HEOPraHWYECKHUX BEILECTB Pa3IUYHBIX KJIACCOB;

*BBISIBJSITh B MPOIECCE  DKCIEPUMEHTAa  MPU3HAKH,
CBUJIETEIILCTBYIONINE O MPOTEKAHUH XUMUUECKOU PEaKIInH;

* NPU2OMOBIAML  PACMEOPLL €  ONPEOeléHHOU  MAcco8ou
oonell pacmeopEeHHO20 8eujecmaed,

* OINIPEACNIATh XAPAKTEP CPEeAbl BOJHBIX PACTBOPOB KUCIOT U
HIeJI0YEH MO U3MEHEHUIO OKPACKU MHANKATOPOB;

* IPOBOAUTh KAYECTBEHHBIE pEaKIUHU, MOATBEPKIAIOIINE
HaJM4he B BOJHBIX pAcTBOpPax BEHIECTB OTIEIbHBIX
KaTHOHOB U aHUOHOB.

¢ COCTABJIATh MOJICKYJIAPHBIC W I1OJIHBIC
HNOHHBIC YPAaBHCHUA I10 COKpaH_IéHHBIM
HWOHHBIM YPABHCHUSM;,

* IPUBOJIUTH MIPUMEPBI peakuui,
MOATBEPKIAIOIIHNX CYLIECTBOBaHUE
B3aMMOCBSI3M  MEXAY  OCHOBHBIMH

KJIacCaMH HCOPraHMYCCKHX BCUICCTB,

* IPOTHO3UPOBATH pe3yJIbTaThl
BO3/ICUCTBHS pa3inyHBIX (DaKTOPOB Ha
U3MEHEHUE CKOPOCTH  XUMHYECKOU
peaxkuuu;

* IPOTHO3UPOBAThH pE3yJIbTaThI

BO3JICHCTBUS Pa3NUYHBIX (PAKTOPOB Ha
CMEIIECHUE XUMHUYECKOTO PABHOBECHSI.

JlesiTensHOCTh 00Pa30BaTEBFHOTO YUPEXKIEHUs 00IIer0 00pa3oBaHus B 00YICHUH XUMHUH JOJIKHA OBITh
HaIpaBJieHa Ha JIOCTIKEHUE O0YUAIOIIMMHUCS CISAYIONTUX JUYHOCTHBIX Pe3yJbTaTOB:

*B [ICHHOCTHO-OPUEHTAI[MOHHOH cepe - TYyBCTBO TOPJOCTH 3a POCCUNUCKYIO XUMUUYECKYIO HAYKY,
T'YMaHHW3M, OTHOIIICHHE K TPYAY, IeJIeyCTPEMIICHHOCTh, CAMOKOHTPOJTh U CAMOOIICHKA,;

*B TPY/A0BOil c(hepe - TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalbHEHIIIel 00pa3oBaTeIbHOM TPACKTOPHUH;
*B TI03HABATEILHON (KOTHUTUBHOM, MHTEIUICKTYATbHON) chepe —MOTHBAITUS YUCHHUS, YMEHUE YITPABIISThH

CBOEH IMO3HABATEILHOMN NEITEIbHOCTEIO.

MeTaﬂpeI[MeTHblMl/[ pe3yJbTaTaMi OCBOCHHA NPOTPpaMMBI IO XUMUU ABJIAIOTCA:
¢ BJIAJICHUC YHUBCPCAJIbHBIMU €CTCCTBCHHO-HAYUYHBIMU criocoboamMu JACATCIIBHOCTH HaGJ’IIOI[eHI/IC, HU3MCPCHUC,
OKCIICPUMCHT, yqe6Hoe HCCIICA0OBAHUEC; TPUMCHCHNUEC OCHOBHBIX MCTOAOB IMO3HAHUA (CI/ICTeMHO-




MHGOPMALMOHHBIN aHAIN3, MOJIEIMPOBAHUE) AJIS H3YUEHUS Pa3IMUHBIX CTOPOH OKpY Karolen
TIECTBUTEIILHOCTH,
*JICTIOJIB30BaHUE YHUBEPCAIBHBIX CLIOCOOOB JESITEIBHOCTH MO PELIEHUIO IPOOIEM U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX ONEpaliii: UCII0JIb30BAaHINE OCHOBHBIX HHTEIUIEKTYaIbHBIX
oreparuii: popMyIupoBaHUE TUTIOTE3, aHAIN3 U CHHTE3, CPABHEHHE, 0000IICHHE, CHCTEMAaTU3aIINs,
BBISIBJIEHHE TPUUMHHO-CIIEICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB;
e yMEHHE T'€HEPUPOBATH UJICH U ONIPEEIISATh CPENICTBA, HEOOXOAUMBIE ISl UX PEeaTn3aIliH;
e YMEHHE ONpPENEISATh LeJU U 3ajauyl IeATeIbHOCTH, BEIOMPATh CPE/ICTBA pealu3alluy eI U IPUMEHSTh UX
Ha MPaKTHKE;
*FICTIOJIb30BAaHHUE PA3IMYHBIX UCTOYHUKOB IS TOJTyYEHHSI XUMHUECKOW HH(OpMAaLIUH.

IIpeaMeTHBIMHU pe3yJIbTATAMM OCBOSHHS IPOTPAMMBbI IO XUMHUU SIBIISFOTCSL:
1. B no3HaBatensHO# chepe:
- 1aBaTh ONpE/EICHUs U3YUYCHHbIX OHATHUI: BEIECTBO (XMMUYECKHI JIEMEHT, aTOM, HOH, MOJIEKYIIa,
KPUCTAJNINYECKasi PEUIETKA, BEIIECTBO, POCTHIE U CJIOKHBIE BELIECTBA, XUMUUECKas popmya,
OTHOCHUTEJIbHAsI aTOMHAsi Macca, OTHOCUTEINIbHAS MOJIEKYJIIpHas Macca, BaJICHTHOCTb, OKCUJIbI, KUCIIOTBHI,
OCHOBAaHUs, COJIU, aM(pOTEepHOCTh, UHIAMKATOP, IEPHUOAMUECKUI 3aKOH, TEPHOANYECKAst CUCTEMA,
nepuoinveckas Tabiamia, U30TOIbl, XUMUYECKas CBSA3b, 3JEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKUCIICHNUS,
ANEKTPOJINUT); XUMUYECKas peaklysl (XMMUUECKOE YpaBHEHHE, TEHETUYECKAs CBA3b, OKUCIICHHE,
BOCCTAQHOBJICHHE, 3JIEKTPOJIUTHYECKAs IUCCOLUAIINS, CKOPOCTh XUMHUUECKONW PEeaKLnn);
- opmynupoBath nepuonndeckuii 3akoH .M. MenneneeBa u pacKpbIBaTh €ro CMBICT,
- OMMCHIBATH IEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO IIPOBEICHHBIE SKCIIEPUMEHTHI, UCIOJb3Ys ISl 3TOTO
€CTECTBEHHBIN (PYCCKUI, POJJHOMN) S3bIK U SI3bIK XUMUU;
- ONMCHIBATh U pa3INyaTh U3yYCHHbIE KJIACCHl HEOPIraHUYECKUX COSIMHEHUH, TPOCThIE U CIIOKHBIE
BELIECTBA, XUMUYECKHE PEaKLUu;
- KJIacCU(PULIUPOBATh U3YUYE€HHbIE OOBEKTHI U SIBJICHNUS;
- Ha0JIIOJaTh JEMOHCTPUPYEMBIC H CAMOCTOSITENIEHO IIPOBOMMEBIE OTIBITHI, XHMUYECKHIE PEaKInH,
MIPOTEKAOIKE B IPUPOJIE U B OBITY;
- JleJ1aTh BBIBOJIBI U YMO3AKIIIOUEHHUS U3 HAOII0JCHUM, N3yYEHHBIX XUMUUYECKUX 3aKOHOMEPHOCTEH,
IIPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB 10 AHAJIOTUHU CO CBOMCTBAMM U3yUYEHHBIX;
- CTPYKTYpPHPOBATh U3YUYEHHBIN MaTepUall i XHMUYECKYIO HH()OPMAIIHIO, TOTYYCHHYIO U3 IPYTHX
HCTOYHHKOB;
- MOJIEJINPOBATh CTPOEHHE ATOMOB 3JIEMEHTOB IIEPBOTO - TPETHETO MEPUOJIOB, CTPOESHUE MPOCTEUIITNX
MOJIEKYJI.

2. B ieHHOCTHO-OpHEHTAITMOHHOH cepe:

- aHATTU3UPOBAThH U OIIEHUBATH MMOCIEICTBUS JIJISl OKPYXKAIOIIEH cpeibl OBITOBOM M MTPOU3BOCTBEHHON
JesITeIbHOCTH YEJIOBEKa, CBS3aHHOM C MepepadO0TKOM BEIIECTB;

- Pa3bACHATH Ha MpUMepax (MPUBOAUTH MIPUMEPHI, TOITBEPKIAIOIINE) MATEPUATLHOE EIMHCTBO U
B3aMMOCBS3b KOMIIOHEHTOB KHBOM U HEXKUBOU MPHUPOJIBI U YETIOBEKA KaK BaXKHYIO YacTh 3TOTO €MHCTBA;
- CTPOUTH CBOE TIOBEJIEHNE B COOTBETCTBUHU C MPUHIIUIIAMH OE€PEKHOTO OTHOIICHUS K TPUPO/IE.

3. B tpynoBoii chepe:

- IJIaHUPOBATh U ITPOBOANUTH XUMHAYECKUU OKCIICPUMCHT,

- HCTIOJIh30BATh BEIIECTBA B COOTBETCTBUU C UX MPEIHA3HAUEHUEM H CBOMCTBAMU, OTIICAHHBIMH B
MHCTPYKLUAX 10 IPUMEHEHUIO.

4. B cdepe 06e30macHOCTH KUZHEIESITEIbHOCTH:
- OKa3bIBaTh MEPBYIO ITIOMOIIB ITPH OTPABJICHUAX, OXKOIraX U APYTUX TpaBMax, CBA3aHHBIX C BEHICCTBAMU U
71a00pPaTOPHBIM 000PYIOBAHUEM.

I11. Conep:xanue pa3iesioB M TeM YU4eOHOI0 Kypca
Tema 1. BBenenne. Ilepponauanbubie xumuueckue nousirusi. (10 yacos)
IIpeomem xumuu. MeTonbl HO3HAHUS B XUMHU: HAOIIOA€HHE, SKCIIEPUMEHT, MOAienupoBanue. VicTouHuKH
XMMHYECKON MH(OpMaIuy, ee MoJlydeHHe, aHaau3 U IPEJCTaBICHHUE ero pe3yabTaTtoB. [lonsTue o
XMMHUUYECKOM 3JIEMEHTE U ()OPMAX €ro CyLIECTBOBAHUS: CBOOOJHBIX aTOMaX, IPOCTHIX U CIIOXKHBIX



BemecTBax. [IpeBparienus BemecTs. Omaunue Xumuieckux peakyuti om guzudeckux senenuil. Ponv xumuu
8 orcusHU yenosexa. Xemogunusa u xemogoobus. Kpamxue ceedenus uz ucmopuu 603HUKHOBEHUsL U PA3BUMUS
xumuu. Pono omeuecmeenHblx yYueHblX 8 CMAHOBNIeHUU XUMU4ecKou Hayku — pabomsl M. B. Jlomonocoaa,
A.M. Bymneposa, /[. U. Menoeneesa. Xumuueckas cumeonuxa. 3HaKu XUmMuueckux 2J1eMeHmos u
npoucxooicoenue ux Hasganui. Xumuyeckue ¢oopmynel. Uuaexcel u koddduumentsl. OmHocumenvuvie
amoMHas u mMoaexyaapHas maccel. [IpoBeieHne pacyeTOB MacCOBOW JJOJIM XUMUYECKOT0 3JIEMEHTA B
BElIECTBE Ha OCHOBE ero hopMyibl. [lepuoouueckasn cucmema xumuyeckux snemenmos /. M. Menoeneesa,
ee cmpyKkmypa: mansie u Oonvuiue nepuoosl, 2pynnel u noocpynnul. Ilepuoouueckas cucmema kax
CnpagouHoe nocooue 0 NOLY4eHUs C8e0eHUl O XUMUYECKUX dJIeMEeHMax.

Jemoncrpauuu. 1. Moxenu (mapocrepxkueBsie 1 Ctioapra—bpurieda) pa3IndHbIX MPOCTHIX U CIOXKHBIX
BEIIECTB.

2. Konnekuus CTeKITHHOW XUMHUUYECKO# mocybl. 3. Komekuus maTepranoB U U3enid U3 HUX Ha OCHOBE
antoMuHus. 4. BanmoelcTBre MpaMopa ¢ KUCIOTOM U IOMYTHEHHUE U3BECTKOBOU BOJIBI.

JlabopaTopHble onbIThl. 1. CpaBHEHHE CBOWCTB TBEP/IbIX KPUCTAJUIMYECKUX BEILIECTB U PACTBOPOB. 2.
CpaBHeHHE CKOPOCTH UCHApEHUs BOJIbI, OJCKOJIOHA U ATHIIOBOTO CIIUPTA ¢ GUIBTPOBAIBHON Oymaru.
Tema 2. AToOMbI XUMHY€ECKHX 3JIEMeHTOB (9 4acoB)

AToMBI KaK (popma CyIIecTBOBAaHUS XUMUYECKUX DJIEMEHTOB. OCHOBHbIE C8e0eHUsL O CMPOEHUU AMOMOS.
JlokasarenbCTBa CI0KHOCTH cTpoeHHs aToMOB. OnbiTel Pesepdopna. Ilnanemapnas mooens cmpoenus
amoma.

Cocmas amommubix a0ep: npomonsl, HetimpoHvl. OmHocumenbHas amomHas macca. B3auMocBs3b MOHITUN
«IIPOTOH», «KHEUTPOHY», KOTHOCUTETIbHAS AaTOMHAS Macca.

N3menenune unciia mpoTOHOB B siipe aToMa — 00pa30BaHUE HOBBIX XMMHUYECKUX JICMEHTOB.

N3menenune yncia HEUTPOHOB B siipe aToMa — oOpa3oBaHue N30TOMOB. COBPEMEHHOE ONpeIeTICHNE
MOHATHSI «XUMUYECKUH d11eMeHT». M30TOIbI Kak pa3HOBUAHOCTH aTOMOB OJHOT'O XMMHUYECKOTO 3JIEMEHTA.
OnekTpoHbl. CTpoeHUE JIEKTPOHHBIX YPOBHENW aTOMOB XUMHUECKUX AJIEMEHTOB MaJIbIX TIepro10B. [lonsTre
0 3aBEpPUICHHOM JIEKTPOHHOM yPOBHE.

[leproanueckas cuctema XxuMudeckux snemeHnToB [l. M. MenneneeBa u cTpoeHne aToMoB — (hU3MUECKHIA
CMBICII TIOPSIZIKOBOTO HOMEPA 3JIEMEHTa, HOMepa IPYIIIbl, HOMEpa Mepuo/a.

N3menenune ynciia 37eKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO SJIEMEHTa —
00pa3oBaHMeE MOJOKUTEIBHBIX U OTPUIIATEIHHBIX HOHOB. IOHBI, 00pa30BaHHBIE aTOMAMH METAJIJIOB U
HeMeTau1oB. [I[pUYMHBI U3MEHEHUSI METAITTHYECKUX M HEMETANTHYECKUX CBOMCTB B MEPUOIAX U TPyIIIax.
O6pazoBanue 6uHapHbIX coenHeHui. [lonsaTre 00 noHHOM cBsi3u. Cxembl 00pa30BaHMs HOHHOM CBSA3H.
B3auMozeiicTBre aTOMOB 3JIEMEHTOB-HEMETAIIJIOB MEX Ty CO00 — 00pa3oBaHUE IBYXaTOMHBIX MOJIEKYII
MPOCTHIX BemlecTB. KoBasleHTHas HEMONspHAst XUMUYECKasi CBsI3b. DIEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBL.
B3anMozeiicTBre aTOMOB HEMETAIIIOB MEXIY OO0 — 00pa3oBaHuEe OMHAPHBIX COCTMHEHU HEMETAJLIOB.
DnekTpooTpunareabHOCTh. KoBaneHTHas nossipHas cBsi3b. [loHATHE 0 BaJIEGHTHOCTH KaK CBOMCTBE aTOMOB
00pa30BBIBaTh KOBAJEHTHbIE XUMUYecKkue cBsi3u. CocTaBiieHue GopmMys OMHAPHBIX COEAMHEHUN O
BaJieHTHOCTH. Haxox1eHne BaeHTHOCTH 110 (hopMysie OMHAPHOTO COCTUHEHUSI.

BiaumopeiicTBiue aTOMOB METAIIOB MEXy CO00i — 00pazoBaHue MeTaNIMYeCKuX KpuctamioB. [ToHsTue o
METaJUIMYECKOU CBSI3HU.

JdemoncTpanuu. Moienn aTOMOB XUMHUYECKUX d1eMeHTOB. [lepuoanueckast cuctemMa XUMUIECKUX
anemenToB Jl. 1. Menpeneesa (pa3nuyHbie GOpPMBI).

JlaGoparopHbie onbIThL. 3. MoieTMpOBaHNE TPUHIIMIA JACHCTBHUS CKAaHUPYIOIIET0 MUKpOCKoNa. 4.
NzroroBnenune Moemneit MoeKyn OMHAPHBIX COeAMHEHU. 5. MI3roToBIeHNEe MOIENH, WILTIOCTPUPYIOIIEH
CBOMCTBA METAJUIMYECKOU CBSI3H.

Tema 3. IIpocThie BenecTBa (7 4acoB)

Ilonoocenue memannos u nememannog 6 Ilepuoouueckou cucmeme XUMUYECKUX dNEMEHMO8

. U.Menoeneesa. Badicuetiuiue npocmole geuyecmea — Memailivl (Hcene3o, aitoMUHUL, Kartbyuil, MasHul,
Hampui, kanuii). Obwue gusuyeckue ceoticmea memanios. Bascuetiuue npocmule geujecmea-nememaiivl,
00pa3o08anHvie AMoMamu KUCI0pooa, 8000pooa, azoma, cepul, pocopa, yenepooa. Monexynvl npocmulx
geuyecms-HemMemaios — 6000pood, KUCIopood,azoma, 2anro2enos. OmHOCUMenbHAsL MOJEKYIAPHAA MACCA.
CrocoOHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB K 00Pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB —
aIIOTponHus. AJIIOTPONHBIE MOTUGUKAIIMU KucTaopoa, pochopa, onoBa. Merannindeckue u
HEMETaJTNYECKHUE CBOMCTBA MPOCTHIX BENIeCTB. OTHOCUTEIHHOCTD 3TOTO TOHSTHSI.



Uucno ABoraapo. KomnuectBo BemniectBa. Mosb. MossipHas Mmacca. MossipHbIif 00beM Tra3000pa3HbIX
BemiecTB. KpaTHbie eIMHUIIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MHUJUTUMOJb M KHJIOMOJIb,
MUJUTUMOJISIPHAs M KWJIOMOJISIpPHAsi MacChl BEILIECTBA, MIJITUMOJISIPHBIN M KUJIOMOJISIPHBINA 00BEMbI
ra3000pa3HbIX BEIIECTB.

Pacyetsl ¢ ncnonb30BaHUEM MOHITHH «KOJUYECTBO BEIIECTBAY, «MOJISIPHAsI MACCay, «MOJISIPHBIN 00beM
ra3oBy, «4UCII0 ABOTapO».

Jemouncrpanumn. [Toydaenue o3ona. O6pasiibl 6€10T0 U ceporo 0JIoBa, 0eI0ro 1 KpacHoro ¢gocdopa.
HekoTopsie MeTanmibl 1 HeMETaJlIbl ¢ KOJIMYecTBOM BeriecTBa 1 Moiib. MomsipHblit 00beM Ia3000pa3HbIX
BEIIECTB.

JlabopaTopHble onbIThI. 6. O3HaKOMIIEHHE C KOJUICKIIUEH MeTa/uIoB. 7. O3HaKOMJICHHE C KOJIJICKIMEH
HEMETaJJIOB.

Tema 4 CoequHeHUs] XHMHUYECKHX JieMeHTOB (14 yacoB)

Crenens okuciienus. CpaBHEHHE CTENIEHU OKHCICHUS U BaJIEHTHOCTU. OTpe/ie/ieHre CTETICHH OKUCIICHUS
3JIEMEHTOB B OMHApHBIX coenuHeHnsx. CocTaBiieHue GopMysl OMHAPHBIX COSAMHEHUH, 00IMiA crioco0 nx
Ha3BaHMI.

Bunapnvie coeounenus memanios u Hememauios. OKCUObl, X10puobl, cyrvguost u np. CocTaBIeHHE UX
bopMmyi. Bunaphvle coeOuHerus HeMemanilos: OKCUObL, Temydue 6000POOHble COeOUHEHUs, UX COCMA8 U
nazeanus. Ilpedcmasumenu okcuoos: 600a, yeneKucavlii 2a3, Heeauienas uzeecms. llpeocmasumenu
JIeMy4ux 6000POOHbIX COCOUHEHULL: XA0POBOOOPOO U AMMUAK.

Ocnoganus, ux cocmag u Hazeanus. Pacmeopumocms ocnosanuii 6 ode. Ilpedocmasumenu wenouei:
2UOpoKkcudvl Hampus, kaaus u kanvyus. IlonsaTue 00 HHANKATOPax U Ka4eCTBEHHBIX PEAKIIHIX.
Kucnomewi, ux cocmas u nazeanus. Knaccugpuxayus kucnom. Ilpeocmasumenu xuciom: cepras, conaHas,
azomnasi. [Tonsitue o mkaie kuciaorHoctr (mmkana pH). Mi3MeHnenne okpacku WHIMKATOPOB.

Conu kax npousso0Hbvle KUCIOM U OCHOBAHUL, UX cOCmas u Hazeanus. Pacmeopumocms conetl 6 6ooe.
Ilpeocmasumenu coneii: xnopuo Hampus, kapoonam u ghocpam xanvyusi.

AMopdHBIE 1 KPUCTAITMUECKHE BEIIECTBA.

MexxMoIeKynsipHble B3aUMOACUCTBUS. TUnbl KpUCALIUYECKUX peulemoK. 3aBUCUMOCTh CBOMCTB BEILIECTB
OT TUTIOB KPUCTAJUTMICCKUX PEIIETOK.

YucTele BemecTBa U cMecu. [IpumMeps! KUAKUX, TBEPABIX U ra3000pa3HbIx cMeceil. CBONWCTBA YHCTHIX
BeliecTB U cMeceil. x coctaB. MaccoBast u 00beMHast oM KOMIIOHEHTa cMecu. PacueTsl, cBs3aHHbIE C
WCIIOJIb30BAHUEM TIOHSTHUS «TOJISI.

Jemoncrpanun. OOpasiipl OKCHIOB, KUCIOT, OCHOBAaHUH U collei. Moienn KpUCTaUTMUECKUX PEIIETOK
XJIOpHJIa HATpUs, amMasa, okcuaa yriepona (IV). KucinotHo-menoynble HHINKATOPHI, H3MECHEHHE UX
OKpPACKH B pa3NUYHBIX CpellaX. Y HUBEPCATbHBIN HHINKATOP U U3MEHEHHE €r0 OKPACKHU B Pa3TUYHBIX
cpenax. Hlkana pH.

JlaGopaTopHublie onbIThI. 8. O3HaKOMIIEHHE C KOJUIEKIHEH okcuAoB. 9. O3HaKOMJIEHHE CO CBOMCTBAMU
aMMHaKa.

10. KauecTBenHas peakuus Ha yriekucisiid ra3. 11. Onpenenenue pPH pacTBOpoB KHCIOTHI, IENIOYH U BOJBI.
12. Onpenenenue PH TMMOHHOTO U S0JI0YHOTO COKOB Ha cpese mioA0B. 13. O3HaKOMJICHHE C KOJUTEKITHEH
COJIEH.

14. O3nakomiieHUE ¢ KOJJIEKIIMEH BEIIECTB C Pa3HbIM TUIIOM KPUCTAILTUYECKON petieTku. M3rotoBnenue
Mojieiel KpUCTaNInYecKuX pemeTok. 15. O3nakoMieHne ¢ 00pa3iioM ropHOM MOPOIbL.

Tema 5. U3meHeHust, mpoucxoasimue ¢ Bemecrsamu (11 yacos)

[TonsiTHe siBNEHUH, CBA3aHHBIX C M3MEHEHUSMU, IPOUCXOISIIIMMHU C BEIIECTBOM.

Henenus, cesazanHvle ¢ UsMeHeHUeM KpUCMALIUYECKO20 CIMPOeHUs 8eujecmed npu NOCMOIHHOM €20
cocmase, — ¢pusuueckue senenus. PU3NICCKUE SIBICHUAS B XUMUH: TUCTHILUISAIUS, KPUCTAJUTH3AIIHS,
BHITIAPUBAaHNE U BO3TOHKA BEIIECTB, (PUIBTPOBAHUE U IIEHTPU(PYTHPOBAHUE.

Henenus, ceéazanHvle ¢ USMEHEHUeM CoOCmasa eewecmea, — xumuveckue peakyuu. Ilpusnaku u ycnogus
NPOMeKaAHUs. XUMU4ecKux peaxyuii. Bvlioenenue meniomul u céema — peaxyuu eopenus. IlonsTre 006 3K30 -
1 DHJIOTEPMUYCCKUX PEAKIUAX.3aKOH COXPaHEHUS MacChl BEIIECTB. XUMUYCCKUE YPaBHCHHsI. SHAUCHUE
uHAEKCOB U Kod(pduninenToB. CocTaBiIeHHE YPaBHEHUNH XUMHUYECKUX PEaKIIUM.

Pacdetsl mo XuMHYECKUM ypaBHEHUsM. PenieHne 3aa4 Ha HaX0KJIeHUE KOJIMYECTBA, MACChI MJIH 00beMa
MPOJYKTA PEAKIUH 1O KOJIUYECTBY, Macce UM 00beMy HCXOHOTO BEIIeCcTBA. PacueTsl ¢ MCIOIh30BaHUEM
MOHSTHS «10JI51», KOTJJa UCXOAHOE BEIIECTBO JTAHO B BUJIE PACTBOPA C 3aJJaHHOM MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA UIIH COJICPIKUT OTPEIEICHHYIO JOTI0 MPUMECEH.



Peakuuu pasnoxenus. IlpencraBienne o CKopocTH XuMu4eckux peakunid. Katannusaropsl. @epMeHTHI.
Peakuuu coenunenus. Karanutudeckue u HeKaTaTuTHUYECKHE PeakIui, 00paTUMbIe U HEOOpaTUMbIE
peakuuu. Peaknnn 3amerenns. Pa1 akTHBHOCTH METAJIIOB, €70 UCIOJIB30BAHUE JIJIs1 IPOTrHO3UPOBAHUS
BO3MOHOCTH MPOTEKAHUS PEAKLIUNA MEXKITY METAIUIAMHU M KHCIIOTAMH, PEAKLIHI BEITECHEHUS OJTHUX
METaJIJIOB U3 PaCTBOPOB UX coJiel ApyruMu Metaiiamu. Peakunu oomena. Peakuuu HelTpanu3aium.
VYcnoBus npoTekaHus peakiuii oOMeHa B pacTBOpax J10 KOHIIA.

THuIbl XUMHYECKUX pEaKLMii Ha IPUMEpE CBOMCTB BOABL. Peakius pa3inoKeHus: — JIEKTPOIIU3 BOJBI.
Peakuun coenHeHNs: — B3aUMOJIEMCTBUE BOJIBI C OKCUAMU METAJNIOB U HEMETAJUIOB. Y CJIOBUE
B3aUMOJICVCTBUS OKCUOB METAJUIOB U HEMETAIJIOB € BOOU. [ToHsATHE «rHApOKCUAbI». Peaknu 3amenieHus
— B3aMMO/ICHCTBHE BOJIbI C MeTaiiaMu. Peakiiuu oOMeHa — TUIpOJIn3 BEIIECTB.

JemouncTpanun. [Ipumeps! pu3nyecKkux sBICHUN: a) TU1aBiieHre napaduna; 0) BO3TOHKA HOJa UITN
OEH30IHOI KUCIIOTHI; B) pACTBOPEHUE OKPAILIEHHBIX COJeil; I') muddy3ust AyIMIHUCTHIX BEIIECTB C ropsIeit
JIAMITOYKH HakaJMBaHUs. [I[puMepbl XUMUYECKUX SIBJICHUI: a) ropeHure Mmaruus, pocdopa; 0)
B3alMO/JICICTBUE COJISIHOM KHUCIOTHI C MPaMOPOM WJIM MEJIOM; B) noiayuyeHue ruapokcuaa meau (II); r)
pacTBOpeHHE MOTYYSHHOTO THIPOKCH A B KUCIO0TaX; /1) B3auMoaenctBue okcuaa meau (I1I) ¢ cepuoit
KHMCJIOTOM MpY HArpEBAaHUU; €) Pa3JIOKEHHUE IEpMaHraHaTa KaJlus; ) pa3joKeHUe epoKCUaa

BOJZIOPO/JIa C TOMOIIIBIO TMOKCHIA MapraHlla v KaTajaa3bl KapToQes Wil MOPKOBH; 3) B3aUMO/ICHCTBHE
pa30aBIEHHBIX KUCIOT C METaJJIaMH.

JlabopaTopuble onbIThI 16. [IpokanuBanue Menu B IiIaMeHU CIIUPTOBKU. 17. 3aMelieHre Meu B pacTBOpE
xnopuaa meau (II) xemnesom.

Tema 6. PacrBopenne. PacrBopbl. CBolicTBa pacTBOPOB 3J1eKTPouTOB (17 YyacoB)

PactBopenue kak pusuko-xumudeckuii mpouecc. [lonstue o ruapatax v KpUCTaUIOTHAPATAX.
PactBopuMocTs. KpuBble paCTBOPUMOCTH KaK MOJIEb 3aBUCUMOCTH PACTBOPUMOCTH TBEP/IBIX BEIIECTB OT
Temrepatypbl. HachlllieHHbIE, HEHACBIILIEHHBIE U IIEPECHIIIEHHBIE PACTBOPHI. 3HAUEHHE PACTBOPOB IS
IIPUPOJIBI M CEIIBCKOTO XO03MCTBA.

Ionsamue 06 snexmponumudeckou ouccoyuayuu. InNeKmpoarumol U Hedekmponumel. MexaHum
JUCCOLUAIMI 3JIEKTPOIUTOB C PA3IMYHBIM XapaKkTepoM CBsi3U. CTeneHb 3JeKTPOIUTUUECKON TUCCOLUaIUH.
CunbHbIe U cradble JIEKTPOIUTHIL.

OCHOBHBIE [T0JIOKEHUS TEOPUHU AIEKTPOIUTHUECKON nuccouuanuu. loHHble ypaBHeHUs peakuuil. Peakunu
oOMeHa, Hylye 10 KOHIIA.

Knaccudukaiys nOHOB U UX CBOHCTBA.

Kucnotsl, ux xnaccudukanus. Jucconnanust KUCIOT U UX CBOMCTBA B CBETE TEOPUH IJICKTPOIUTUUECKON
aucconuanuu. MonekynsipHble 1 HOHHBIE YpaBHEHU peakluil. B3anmoaeiicTBre KUCIOT ¢ METaJJIaMHU.
DNEeKTPOXUMHUYECKUHN Psijl HAMPSHKEHU MEeTallioB. B3aumoelicTBie KUCTIOT ¢ OKCHUIAMU METAJIIOB.
B3aunMogeiicTBrue KUCIOT C OCHOBAaHUSIMU —peaKIMs HeUTpanu3auu. B3anmoaeicTBre KUCIOT € COISMU.
Hcnonb3oBaHue TabIUIBI PACTBOPUMOCTH TSI XapaKTEPUCTUKH XUMUYECKHX CBOMCTB KUCIIOT.
OcHoBanus, ux knaccudukaius. J(ucconuamnust OCHOBaHUHN U UX CBOICTBA B CBETE TEOPUU
AIEKTPOJIUTUYECKOM aucconnanuu. BzanmoseiicTBue ocHOBaHM ¢ cossiMu. Mcnonb3oBanue TaOIuIIbI
PacTBOPUMOCTH JIJIsl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB OCHOBaHM. B3anumoselictBue menouei ¢
OKCHJIaMU HEMETAJUIOB.

Conm, ux nucconuanys U CBOMCTBA B CBETE TEOPUU AJEKTPOJUTUUYECKOM nucconnannd. Bzaumopeiicteue
coneil ¢ MeTanmaMu, 0COOEHHOCTH STUX peakiuii. B3aumoneiictBue coneit ¢ consmu. McnonszoBanue
TaOIUIBI PACTBOPUMOCTH TSI XapAKTEPUCTHKUA XUMHUIECKUX CBOMCTB COJICH.

O06o00uieHne cBeieHn 00 okcHIax, UX KiIacCu(UKaIMi U CBOUCTBAX.

['eneTnueckue psiibl MeTaia U HeMeTaila. [ eHeTnyeckas CBsi3b MKy KJlacCaMU HEOPTaHUYECKHUX
BELIECTB.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

Omnpenenenue CTeNEHE OKUCIICHUS ISl DIEMEHTOB, 00pa3yIOIINUX BEIIECTBA Pa3HBIX KIAccoB. Peaknuu
MOHHOT0 00MEHa M OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCINUTENb U BOCCTAHOBUTENb,
OKHUCJIEHUE U BoccTaHoBieHHE. COCTaBlIeHUE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUIl
METOIOM SJIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BELIECTB — METAJUIOB U HEMETAIIJIOB, KUCJIOT U COJIEH B CBETE OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUMN.

JemMoHcTpanum. VcnbiTaHye BEIECTB U UX paCTBOPOB HA AJIEKTPONPOBOIHOCTb. 3aBUCUMOCTh
AEKTPONPOBOAHOCTH YKCYCHOU KUCIIOTHI OT KOHIIEHTPAlUK. JIBUKEHUE OKPAIIEHHBIX HOHOB B



AIIEKTPUUYECKOM T10J1¢. B3anMmoieiicTBre MHKA ¢ CepOid, COISTHOM KucaoToi, xaopuaom meau (I1). [openune
Maruus. BzauMmoielicTBrue XJIOpPHOUM U CEPOBOIOPOIHOM BOBI.

JlaGopaTopHble onbIThl 18. B3aumoeiicTBie pacTBOPOB XJIOPHIa HATPUS U HUTpaTa cepedpa. 19.
[TonydyeHue HepacTBOPUMOTro THAPOKCUIA U B3aUMOJIecTBUE ero ¢ kucinotamu. 20. B3anmoaeiictere
KHCIIOT ¢ OCHOBaHMAMH. 21. B3auMomeicTBe KUCIIOT C OKCHAaMU METAIIO0B. 22. B3anMoaelicTBrE KUCIOT
¢ MeTtayuiaMu. 23. BzauMmonencTBrue KUCIOT ¢ coiisiMU. 24. B3aumoneicTBue mienoueil ¢ KUCJIOTaMu. 25.
B3anmoeiicTBre men04eii ¢ OKCUaMHu HeMeTaioB. 26. B3anmoaeiicTBre menoueii ¢ coasamu. 27.
[Tony4yeHue u CBOMCTBA HEPACTBOPUMBIX OCHOBaHMi. 28. B3anMoneiicTBre OCHOBHBIX OKCHJIOB C
kuciioramu. 29. BzauMogeiicTBuE OCHOBHBIX OKCUIIOB ¢ BOAOM. 30. B3auMmoaelicTBrE KHCIOTHBIX OKCHIOB C
meoyamu. 31. B3anMoaelcTBrEe KUCIOTHRIX OKCUIIOB ¢ BOAOH. 32. B3auMoaeiicTBre cojiel ¢ KUCIOTaMU.
33. B3aumoseiicTBre coel ¢ menodamu. 34. BzaumoeiictBue coseii ¢ comsamu. 35. BzaumoaelicTeue
pacTBOpPOB COJIEH

C MCTaJllIaMH.

Paboueii mporpamMMoii npeaycMOTPEH CJIeAYIOIUI TeMATHYEeCKUH MJIaH.

Ne, HaumenoB | Koa | Ilnanupyembie Xapakrepucruka Xapakrepucruka
aHue H4yec |  Ppe3yJabTaThl OCHOBHBIX BH/10B OCHOBHBIX BH/I0B
Il | pa3aejioB, | TBO vy AeITeJIbHOCTH YYAIIUXCH AeSITeJIbHOCTH
/ TeM 4aco OCHOBHOH IpyIIbl yuamerocs ¢ 3I1P
n B
1 | Benennue. 10 Xapakrepus3oBa | Pasnnuare npeamersl Pa3zimyars npeameTsl
IlepBonaua Th OCHOBHBIE U3Y4ECHHUSI ECTECTBEHHBIX W3YYEHHUS €CTECTBEHHBIX
JIbHbIE METO/IbI HayK, ITIOHATHUS «aTOM, HayK.
XHMHYECKHU MIO3HAHMUS: «MoJeKynay, «xxumuueckuii | HadsaroaaTs u
e MOHATHS. HabItoieHue, JJIEMEHT», «UOH, ONUCBIBATH (PU3NYECKU
U3MEpEHHUE, «4acCTHIIA», «MHIEKCY, € ¥ XUMHYECKHUe
SKCIIEPUMEHT; «k03(pULHEeHTY, «cXema SIBIICHUSL.
OIIVCLIBATE XUMHUYECKON PEAKIIAN, ) Hao0maronaTs cBoiicTBa
CBOiCTRA «YpaBHEHHE XUMHYECKOU BEIIECTB U UX
TREPIIBIX, peaKium. Habmonats U3MEHEHNs B Xoze
- CBOICTBA BEIIECTB U UX XUMHYECKHUX PEaKIIHii
ra3006pA3HEIX WSMEHEHNA B Xoze Y4acTBOBaTH B
BEIIECTE, XUMHUYECKHUX PEaKIIH, 00CYyX/1IeHUN }
BBLTENIAS HX (bu3MyuecKre U XUMUYECKHEe | HAOII01aeMBbIX SBICHHH.
CyImecTReHHbIe MIPEeBpAICHNS H3ydaeMbIX | BbICKa3bIBaTh Npeanon
TIPH3HAKEL BEILECTB. Y YUTHCS } 0KECHMS - TUIIOTESBI.
COBIONATE MIPOBOAUTH XUMUYECKHI H3yuats cTpoeHue
JKCIIEPUMEHT. IUTAMEHH.




npaBuiia
Oe3omacHoi
paboThI pu
MPOBENCHUN
OITBITOB;

¢ TI0JTb30BaThCS
1a00paTOPHBIM
00opy0BaHUEM
U MOCYAOM;

¢ BEIYUCIISATh
OTHOCHTEJBHYIO
MOJICKYJISIPHYIO
Y MOJISIPHYIO
MAacChl BEIIECTB;
¢ BEIYUCIISATh
MacCOBYIO

TOJTIO
XHUMHUYECKOTO
AJIEMEHTA TI0
dbopmyie
COETMHEHUS;

Hccnenosats cBolicTBa
M3y4aeMbIX BEIECTB.
CobmronaTh paBuiIa
TEXHUKH 0€30I1aCHOCTH.
Onpenenars NpU3HaAKU
XMMHYECKUX PEaKLUH,
OTHOCHUTEJIbHYIO aTOMHYIO
Maccy ¥ BaJI€HTHOCTh
9JIEMEHTOB, COCTaB
MPOCTEUIINX COCTUHEHUI
110 UX XUMHYECKUM
dbopmynam. OUKCUpPOBATH
B TeTpaau HaOJt01aeMble
MPU3HAKU XUMUYECKUX
peakiuit

PaccuuTbIiBaTB OTHOCUT
€IbHYIO MOJIEKYJISIPHYIO
Maccy 1o popmynam
BEIIIECTB.

D opMHPOBATH LICHHOCT
HbIE OTHOIICHUS APYT K
ApYTy, yIUTEIIO,
aBTOpaM OTKPBITHUA U
U300peTeHUi,
pe3yibTataM o0ydeHUsI.
DopMHPOBATH YMEHUS
BOCIPUHUMATh,
nepepabaTbIBaTh U
PEIbSABIATH
nHpopMaIuo B
CJIOBECHOM, 00pa3HOH,
CUMBOJIMYECKON
dbopMmax, aHaTU3UPOBATH
U niepepalbaThIBaTh
MOJTYYCHHYIO
UHOPMALIHIO B
COOTBETCTBUHU C
MOCTaBJICHHBIMU
3a/la4yaMH, BBIICTISTh
OCHOBHOE COJIEp>KaHNE
MPOYUTAHHOTO TEKCTA,
HAXOJIUTh B HEM OTBETHI
Ha TMOCTaBJICHHbIE
BOITPOCHI U U3JIaraTh
€ero;

Pa3BuBatb MOHOJIOTHYE
CKYIO U TUAJIOTUYECKYIO
peyb, YMEHHUsI BBIpaKaTh
CBOM MBICIIU U
CIIOCOOHOCTH
BBICTYIIIMBATh
coOeceqHUKA, IIOHUMATh
€ro TOYKY 3pEHHs,
MIPU3HABATh MPABO
JPYroro 4eioBeKa Ha
WHOE MHEHUE;
DopMHUPOBATH YMECHUSA
paboTaTh B rpymie ¢
BBITIOJTHEHUEM
Pa3IUYHBIX COIUATTBHBIX
poJieii, IpeACTaBIATh U
OTCTanBaTh CBOU
B3TJIS/IBI U YOCKICHUS,
BECTU JUCKYCCHIO.

ATOMBI
XHMHYECKH
X
3JIEMEHTOB

packpbIBaTh
CMBICIT
OCHOBHBIX
XAUMHYIECKUX

®opMyIupoBaTH
ONpEACIICHUS TOHATUI
«XUMHYECKUH DIIEMEHTY,
«IIOPSAAKOBBI HOMEPY,

Paziaunuare nnouarus
«MOJIEKYJIa», «aToOM»,
«XUMHAYECKUN DIIEMEHT.

HN3MepsaTH CKOPOCTH




TTOHATHI «MacCcOBOE YUCIION, PaBHOMEPHOTO
«aToOM», «U30TOIBDY, JIBYOKEHUS.
«MOJIEKYJIa», «oTHOcuTenbHas atoMHass | IlpeacraBiasiTh pe3ynbT
«XUMUYECKUI Maccay, «3JEKTPOHHAs aThl U3MEPEHUN U
3JIEMEHT, 000JI0YKa», «3JICKTPOHHBIA | BBIYMCICHHU B BUJIC
«IIpoCcTOe cioit». OnpenensaTb Yucio | Tabaui U rpaguKoB.
BELLIECTBOY, IIPOTOHOB, HEUTPOHOB, OmnpenensiTe nyTh,
«CIIOKHOE 3JIEKTPOHOB Y aTOMOB MPOMECHHBIN 32 TaHHBIN
BEILIECTBOY, XUMHYECKHX 3JIEMEHTOB, IIPOMEXYTOK BPEMEHHU, U
«BAJICHTHOCTBY, | UCIIOJb3Ys CKOPOCTb TeJla 110
«XUMUYECcKast NEPUOAMYECKYIO TabiuIly. | TpaguKy 3aBUCHMOCTH
peaxuus, CocTaBisATh CXEMBbI IIyTH PAaBHOMEPHOI'O
HCIIOJIB3YS CTPOEHMS aTOMOB IIEPBBIX | JABUKEHUS OT BPEMEHHU.
3HAKOBYIO 20 »51eMeHTOB PaccuurtbiBaTh yTh U
CUCTEMY NIEPUOJNYECKON CUCTEMBI CKOpPOCTb NpHU
XUMHH; 371eMeHTOB. [lenaTth PaBHOYCKOPEHHOM

YMO3AKIIOUEHUE O IPSIMOJIMHENHOM
* pacKpbIBaTh

XapakTepe U3MEHEHUS JBUKEHUHU TeJa.
CMBICJI 3aKOHOB .

CBOMCTB XUMUYECKUX H3mepsaTs yckopeHue
COXPAHEHUS

3JIEMEHTOB C YBEJINYEHUEM | CBOOOJHOTO MaeHUSI.
MAacchl BEILIECTB,

3aps/10B aTOMHBIX SIJIEP. ®opMHUPOBATH LIEHHOCT
MIOCTOSIHCTBA .
COCTABA Wccnenosath cBoiicTBa HbI€ OTHOIIEHUS APYT K
aTOMHO: M3y4aeMbIX BEIIECTB. IPYTY, YIUTEIIO,

. | Habmonare ¢usudeckue u | aBTOpaM OTKPBITHI U

MOJIEKYJISIPHOM 5 o

XUMHUYECKHUE MPEBPALLEHUS | U TEHUN
TCOpHH, peBpalll sobpere i

pe3ysibTataM O0ydeHHsI.
DopMHPOBATH YMEHUS

HN3Yy4aCMbIX BCUICCTB.
OnuceIBaTh XMMHYECKHUE

pcakuuu, Ha6JIIOI[aCMI)Ie B BOCIIPHUHUMATD,
X0A€ OKCIICPUMCHTA. Hepepa6aTI)IBaTI) )51
YyacTBOBaTh B MNPpEOBABIIATH

COBMECTHOM OOCYX/I€HUU
pe3yIbTATOB ONBITOB

uH(pOpMaLKIO B
CJIOBECHOH, 00pa3Hoii,
CUMBOJIMYECKON
dbopmax, aHaTM3UPOBATH
U nepepadaThiBaTh
TIOJTYICHHYIO
UHpOpMaLIHIO B
COOTBETCTBUH C
TIOCTaBJICHHBIMU
3a/1a9aMH, BBIJICTISTh
OCHOBHOE COJICpKaHHE
MPOYUTAHHOTO TEKCTA,
HAXOJIUTh B HEM OTBETHI
Ha TIOCTaBJICHHBIC
BOIIPOCHI U M3J1araTh
ero;

Pa3BuBaTH MOHOJIOTHYE
CKYIO ¥ THAJIOTHYECKYIO
peub, YMEHHS BbIPAXKaTh
CBOM MBICITA U
CIOCOOHOCTH
BBICTYIIIHBATh
cobeceqHrKa, TOHUMATh
€r0 TOYKY 3pCHU,
NPU3HABaTh MPABO




JPYToro 4ejoBeKa Ha
WHOE MHEHHUE;
DopMHUPOBATH YMEHUS
paboTats B rpyme ¢
BBITIOJIHEHHEM
PAa3IMYIHBIX COIMUAJIBHBIX
poJielt, peACTaBIsATh U
OTCTauBaTh CBOU
B3TJI1bI U y6e)KI[eHI/ISI,
BECTH JIUCKYCCHIO.

IIpocrbie
BellecTBa

XapaKTepU30BaT
b (U3UYECKUE U
XUMHYECKHE
CBOMCTBa
MIPOCTHIX
BEIIECTB:
KHCIIOpOJIa U
BOJIOPOJIA;

*TI0JTy4aTh,
cobuparb
KHCIIOPOA 1
BOJIOPOI;

* Pacrio3HaBaTh
OITBITHBIM
nyTeM
ra3zoo0pa3Hbie
BEILIECTBA:
KHCIIOPO/T,
BOJIOPOJ;

Ha3bl6ams: OUHAPHBIE
COEIMHEHUS 110 UX
XUMHAYECKHM (hopMysiam;
OCHOBAHHMS, KUCIIOTHI, COJIH
1o ux hopmynam

eonpedeisimy: CTEIICHb
OKUCJICHUS JJICMEHTOB B
COEIMHEHUSIX; OCHOBAHMSI,
KHCIIOTBI, COJIH 10 UX
dbopmynam.

ecocmasnams’ popmMybl
OKCHJIOB, OCHOBaHUH,
KHCJIIOT, COJIEH
*Xapaxmepuz08ams. CBSI3b
MEXJTy COCTaBOM,
CTPOCHHEM U CBOMCTBaAMU
BEIIICCTB.

*OmIUYame IUCTOC
BEIIECTBO OT CMECH, 3HATh
CIIOCOOBI pa3ieTeHHs
cMecen

* 8LIYUCTSAND. MACCOBYIO
JIOJTIO BEIIECTBA B
pacTBope, MaCCOBYIO JIOJTIO
XUMHYECKOTO 3JICMEHTA 110
dbopMyIe coeTuHEHUS,
KOJIMYECTBO BEIIECTBA
*00BbEM MIIM Maccy
BEIIECTBA 10 €T0
KOJIMYECTBY
MeTanpeaMeTHbIe
pe3yabTaThl 00VUeHU s
Yuawueca ooncnot
ymemp:

e[TomyyaTs XUMHYECKYIO
uHOpMAIIHIO U3
Pa3TMYHBIX UCTOYHUKOB
10,1 PYKOBOJICTBOM
yauTenst opopMIIATh OTYET,
BKJIFOYAIOIIMNA OMUCAHUE
IKCIIEPUMEHTA, €r0
PE3YJIbTaTOB, BEIBOJIOB.

HccaenoBaTh CBOIicTBa
M3y4aeMbIX BEIIECTB.
Haoawparts n
ONMHUCBLIBATH XUMHYCCKH
€ PEaKIU C TOMOIIbIO
€CTECTBEHHOTO SI3bIKa U
SI3BIKA XMMUH,
XapakTepu3oBaThb XM
WYECKHE 3JIEMEHTEI
MaJIbIX MEPUOI0B MO UX
ITOJIOKESHHIO B
MEPUOIUYECKOM
CHCTEME.

Hao0aronaTs 1eMoHCTpU
pyemblie U
CaMOCTOSTEIHHO
MPOBOJAUMBIE OMBITHI.
OnuceIBaTh CBOIMCTBA
M3y4aeMbIX BEIIECTB Ha
OCHOBE HAOJIIOICHUH 3a
UX MPEBPALIECHUSMH.
0000mUTL 3HAHUS U
JIeJIaTh BBIBOABI O
3aKOHOMEPHOCTSIX
W3MEHEHHI CBOMCTB
HEMETAJIJIOB U METAJIJIOB
B [IEPUO/IAX U Tpynmax
MEPUOIUYECKON
CHCTEMEI.
IIporno3upoBarsb CBOIC
TBA HEU3YUEHHBIX
DJIEMEHTOB U UX
COE€IUHEHMI HAa OCHOBE
3HAYCHHUH O
NEePUOIUYECKOM 3aKOHE.
IIpousBecTn pacuersl C
HCIIOJIb30BaHHEM
(GUBUYECKUX BETMYUH
«KOJIMYECTBO
BEILECTBA», «MOJIIPHBII
00BEM Ta30BY.




¢ COCTaBJISITh COOOIIIEHUS
Ha OCHOBE 0000IICHUS
Marepuaia ydeOHuKa U
JIOTIOTHUTEITLHOM
JIUTEPATYPHI,

CoenuHenn
a1
XHMHYECKH
X
3JIEMEHTOB

14

Ha3bIBaATb
COCIUMHCHUA
HU3YYCHHBIX
KJI1aCCOB
HCOPraHn4eCKu
X BCUICCTB,

* XapaKkTEepU30Ba
Th (PU3UYECKUE
1 XUMHUYECKHE
CBOIICTBA
OCHOBHBIX
KJIacCOB
HEOPraHu4eCcKu
X COCIUHCHUM:
OKCHJIOB,
KHCIIOT,
OCHOBaHMI,
coJIei;

* OIIPENICIIATD
MPUHAJIEKHOCT
b BEILIECTB K
ONPEJIETIEHHOMY
KJ1accy
COCIIMHCHHIA;

¢ COCTaBJIATh
(bopmyIbI
HEOPraHU4eCKH
X COCIUHECHUI
M3YYCHHBIX
KJIaCCOB;

Hazvleams: ONHAPHBIC
COCTUHEHMUS TI0 UX
XUMHAYECKHM (hopMysiam;
OCHOBaHWUS1, KUCJIOTHI, COJIH
1o ux Gopmynam

eonpeodesimn: CTCTICHb
OKHCJICHUS 3JICMCHTOB B
COCAUHCHHMSX ; OCHOBAHUS,
KHUCJIOTBI, COJIM IO UX
bopmynam.

ecocmasnsams’ HopmMybl
OKCHJIOB, OCHOBaHUH,
KHCJIOT, COJIel

¢ XapaKTEPU30BaTh: CBA3b
MEXJTy COCTaBOM,
CTPOSCHHUEM M CBOHCTBAMHU
BEIICCTB.

¢ OTJIMYATH YUCTOEC
BEIIIECTBO OT CMECH, 3HATh
CIIOCOOBI pa3/IeTICHUS
cMecei

* 8LIYUCAAMD. MACCOBYIO
JIOJTIIO BEIIECTBA B
pacTBOpe, MaCCOBYIO JIOJTIO
XUMHYECKOT0 3JIEMEHTA 110
dbopMyIe coeTuHEHUS,
KOJIMYECTBO BEIIIECTBA
¢00bEM MU Maccy
BEILIECTBA I10 €r0
KOJIMYECTBY
MeTanpeaMeTHbIE
pe3vJbTAThl 00YUeHMSsI
Yuawueca oonscnut
ymemb:

e[IpoBOMTH HAOIOACHUS
(B TOM uncie
OTIOCpEZIOBAaHHBIC ) CBOMCTB
BEIIECTB U MPOUCXOISAIIIX
C HUMH SIBJICHHM, C
COOJIIO/ICHHEM TIPaBUII
TEXHHUKH 0€301MacHOCTH;

o OpMIIATH OTUET C
OITMCAHNUEM DKCIIEPUMEHTA,
€ro pe3yibTaToB U
BBIBOJIOB

¢ OCyn1eCTBIATD
WHIYKTHBHOE U

HccienoBaTh CBOMCTBA
M3Yy4aeMbIX BEIIECTB.

Haoawoparts n
ONMUCHIBATH XUMUYCCKU
€ peaKIuu ¢ TOMOIIIBIO
€CTECTBEHHOTO SI3bIKA U
SI3BIKA XUMUH.

JesiaTh BEIBOBI U3
pe3yIbTaTOB
MIPOBEICHHBIX
XUMHUYECKUX
IKCIIEPUMEHTOB.
Kanaccupuuuponarsb u3
ydaeMbIe BEIIECTBA TI0
COCTaBY M CBOWCTBaM.
Pemars 3a7aum ¢
HCIIOJIb30BaHUEM
TOHSTHMN «MaccoBas
JIOJISI DJIEMEHTA B
BEIICCTBEY, «MACCOBast
JIOJISI PACTBOPEHHOTO
BEIIECTBaY, «00bEMHAs
JIOJIsl Ta3000pa3HOTO
BEIIECTBAY.
IIpeacraBasaTh HHGOPM
aIyIo B BUJE TAOJIHIL,
CXEM, OTIOPHOTO
KOHCIICKTa, B TOM YHCIIC
C IPUMEHEHHEM CPEJICTB
HKT

IIpoBoauTs HAOMIOACHU
st (B TOM 4HCIIe
OIIOCPEIOBAaHHBIE)
CBOMCTB BEIIECTB U
MPOUCXOSIINUX C HUMHU
SIBJICHUH C
COOJIIO/ICHHEM TIPaBUIT
TEXHHUKH 0€30IaCHOCTH,
0OpPMIISITh OTYET C
OIMHCaHUEM
JKCIIEPUMEHTA, €r0
pE3YNIbTAaTOB M BHIBOJIOB.




JeNyKTUBHOE 00001IIeHIE
HCTOYHHKOB.
e[IpencraBnsaTe
nH(}OpMaLIHIO B BUJIE
TaOJIUII, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM YHUCIJIE C
MIPUMEHCHHUEM CPEJICTB
KT

N3menenn | 11 pa3nuyarb cocmaensams. ypaBHEHUS Haoaonats u
o1, XUMHUYECKHE U | XUMHUYECKHUX PEaKIIHiA, ONHUCHIBATH XUMHUYECKU
MPOUCXO/sI ¢busngeckue yYpaBHEHUS XUMHYECKHX € PeaKIUu ¢ TOMOIIbIO
mue ¢ SIBJICHMSI, peakuuii ¥ MpoOu3BOAUTH €CTECTBEHHOTO SI3bIKa U
BellleCTBaM HA3BIBATE pacueTsl 10 HUM SI3BIKA XUMUHU.
" XUMHYECKHE * BLIYUCAAMY . KOTNIECTBO Uccaenosats u
AIIEMEHTBI; BELIECTBA, MaCcCy WU OMUCLIBATD YCIIOBHUA,
* OTIpENIENATh 00BbEM IO KOJIMYECTBY BIMAIOLIMC Ha CKOPOCTH
COCTaB BEILECTB | BEUIECTBA, 00bEMY WIIH XUMHHCCKOM peaKitii.
0 UX Macce peareHToB WK ¥YcranaBiamBaTh Ipuyu
bopmymnam; MIPOJYKTOB PEAKIIUU HHO-CIIC/ICTBCHHBIC
* OTIPEIENIATH eonpeoensims: TUIBI CBSI3H MEXKIY
BaJICHTHOCTh XUMHUYECKHUX PEaKIUi Mo du3nIeCKUMU
aToMa dJIEeMEHTa | YUCIY U COCTaBy CBOMCTBaMHU BEIIECTB U
B COCTUHCHUSAX; | MCXOJTHBIX U MOMYYEHHBIX | CIIOCOOOM pa3zesieHus
* OTIPENIENIATh BEIIECTB. cMmeceit
TUT MeranpeaMeTHbIe Ipou3BoANTH pacyeThl
XUMHYECKHX pe3yJbTaThl 00YyUeHusi 0 XUMHUYECKUM
peaKiuii; Yuawueca oonicnot YPaBHEHUSIM Ha
*Ha3bIBATh ymembp: HaXOXKJICHHE
MIPU3HAKA U ¢ YcTaHaBIMBaThH KOJIMYECTBA, MACCHI HJIA
yCIIOBUS MIPUYUHHO-CIIEICTBEHHbBIE o0Bbema MpoayKTa
MIPOTCKAHHUS CBSI3H MEXKTY peaKIINu MO KOJTUYECTBY,
XUMHYECKHX (U3NYECKUMU CBOMCTBAMH | Macce UIIH 00beMy
peaKIwii; BELIECTB U CITIOCOOOM UCXOJHOI'O BEUIECTBA; C
* BBISIBIISITh pasneneHus cmecei UCTOJIb30BaHUEM
MIPU3HAKH, eHalmroaTh v ONIUCHIBATh | TTOHATHS «JI0JISI», KOT/Ia
CBHJICTEIBCTBY | IPU3HAKHU U YCIOBHUS HCXOJIHOE BEIIECTBO
OLIUE O TEYCHUS XUMUIECKUX JTaHO B BU/JIE pacTBOpa C
MIPOTEKaHUU peaxiuii, BEIBOJbI HA 3a/laHHOM MacCOBOM
XUMHYECKON OCHOBaHWY aHAIIN3a JI0JIel pacCTBOPEHHOTO
peaxkiuu npu HaOIoIeHnH 3a BEIIECTBA HIIU COIEPIKUT
BBITMIOJTHEHU U IKCIIEPUMEHTOM OTIpEIeNIEHHYIO JI0JIO
XUMHYECKOTO e[Tomy4yaTh XUMHYECKYIO npuMecen
OTIBITA; nHGOpMAIIHIO U3 IMoay4yaTh XUMHYECKYIO
Pa3IUYHBIX UCTOYHUKOB. uH(pOpPMAITUIO U3
e[IpencraBnsaTh Pa3TUYHBIX HCTOYHHUKOB.,
nH(}OpMaLIHIO B BUJIE IIpencraBasatb uHhopm
Ta0JIHII, CXeM, OTIOPHOTO allMIo B BUAE TaOIIHII,
KOHCIIEKTa, B TOM YHUCJIE C CXEM, OTIOPHOTO
MIPUMEHEHHEM CPEJICTB KOHCIIEKTa, B TOM YHCIIe
UKT C MPUMEHEHHUEM CPEJICTB
HUKT
PacTtBopen | 17 pacKpbIBaTh 00bACHAMD. CYIIHOCTD IIpoBoauThH HAOIIOCHH




ue.
PactBopbl.
CBoiicTBa
pacTBOpoB
3JIEKTPOJIH
TOB.

CMBICIT TIOHSTHS
«pacTBOPY;

¢ BLIYKCIIATE
MacCOBYIO
JIOJTIO
PacTBOPEHHOTO
BCIISCTBA B
pacTBope;

¢ [IPUTOTOBJISATH
pacTBOpHI C
OnpeIeTICHHON
MAacCOBOM
OJIEN
PacTBOPEHHOTO
BEILIECTBA;

peaxkiuii HFOHHOTO 0OMeHa

eonpeodensimo.
BO3MO>KHOCTb IPOTEKAHUS
peakIuii HFOHHOTO 0OMeHa
JI0 KOHIIa, BO3MOYKHOCTD
MPOTEKAHUS TUITHYHBIX
peaKuurii KUCIIOT, COJIEH,
OCHOBaHMI, OKCHJIOB;
CTETICHb OKUCIICHUS
3JICMEHTa B COCAUHCHHH,
THI XUMAYECKOUN PEaKIuu
10 U3MEHEHHIO CTEIICHU
OKHCJICHUS XUMHUECKUX
3JICMEHTOB.

e CcoCcmasnsims. OJHBIE U
COKpaIllCHHbIC HOHHBIC
YPaBHEHUS peaKLi
oOMeHa.

® HA3bIBAMb KUCIIOTHI,
COJIM, OKCH/JIBI, OCHOBAHUS
e Xapakmepuzo8amo.
XHMHYECKHE CBOICTBA
KHUCJIOT, OKCHJIOB,
OCHOBaHHUH, COJIEH.
HCIO0Jb30BATH NPUOOPETE
HHbI€ 3HAHUS U YMEHHS B
NMPAKTHYECKOM
JAesITeJIbHOCTH U
MOBCEAHEBHOI KU3HU
TSt

¢ IIpHOOpPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOU
JeATEIIbHOCTH U
MOBCEHEBHOM KU3HU IS
0e30MmacHOro 0opaIeHus ¢
BEIIECTBAMH U
MaTepuagamu.
MeTanpeaMeTHbIE
pe3vJbTAThl 00YUeHMSsI
Yuawueca oonscnut
ymemb:

¢ CoctaBisTh rpaduku Ha
OCHOBE TE€KCTa, B TOM
YHUCJIe C IPUMEHEHUEM
cpeacts UKT

e mtoctpupoBath
MpuMepaMu OCHOBHBIE
MOJIOKEHUS TEOPUH
AIEKTPOJIUTUYECKOU
JTUCCOITHAITUY;
TeHETUYECKYIO
B3aUMOCBSA3b MEXIY
BelecTBaMH (IpocToe
BEIIECTBO — OKCHJ —

1 32 TOBEACHUEM
BEIIECTB B PaCTBOPAX, 3a
XUMHYECKUMHU
peakuusMu,
IIPOTEKAIOIIMMHU B
pacTBopax.

JdaBaThb onpenencHue
HOHSTHH «QIJIEKTPOJIUTY,
«HEDJICKTPOIIUTY,
«QIEKTPOIUTHYECKAS
JUCCOLIAALIUS.
O0001MTH NOHATHS
«KaTHOH», «AHUOH).
HccaenoBarsb cBoOMiCTBa
pacTBOpPOB
JIEKTPOJIUTOB.
XapakTepu3oBaTth yCJo
BHsI TEUECHUS PEAKLIUN 10
KOHIIa B pacTBOPax
3JIEKTPOJIUTOB.




THIPOKCHUJT — COJIb).

¢ Pa3mnyaTh KOMIIOHEHTEI
JTIOKa3aTeNbCTB (TE3HUCOB,
apryMeHTOB U (OPMBI
JIOKa3aTelIbCTBA).
¢[IpoBOIUTH OLIEHKY
COOCTBEHHBIX JOCTYIKEHUH
B YCBOCHUHU TEMBI.
eKoppekrupoBaTh cBOM
3HAHHUA B COOTBETCTBUHU C
TUTAHUPYEMBIM
PE3YJIBTaTOM.

e[TonyyaTh XUMHUUYECKYIO
nHpopManuu u3
Pa3IMYHBIX UCTOYHUKOB.

uToro 68

MaTepl/IaﬂbHO'TeXHl/I‘leCKoe o0ecrneueHue yqeﬁnoro nmpeamMmeTa
HarypanbHble 00BEKTHI:
* KOJUIEKIIMA MUHEPAJIOB U TOPHBIX MOPOJL
*METaJJIOB U CILJIAaBOB
* MUHEpaJIbHBIX y100peHHi
e [IaCTMAcC
*KayJIyKOB
*BOJIOKOH H T. [I.
XUMHUYECKUE PEaKTHUBBI U MaT€PUAIIbL:
Haubonee yacto ucnosab3yeMble peakTUBbI U MaTepHAIbL:
*[IPOCTHIE BEUIECTBA - ME/lb, HATPHI, KAJIbLINI, ATTFOMUHHIN, MAarHUH, JKeJI€30, [IMHK, CEpa;
eokcuibl — memu (1), kambims, sxenesa (111), maraus;
*KUCIIOTHI - COJIsSIHAsA, CEpHasi, a30THAs;
*OCHOBAHHUS - TMAPOKCHUJ HATpHsl, TUIPOKCHU] KaJlbLus, THAPOKcU Oapusi, 25%-HbIil BOAHBIN pacTBOp
aMMHaKa,
econu - xunopuasl Hatpust, meau (1), sxenesa(Ill); Hutparsl kanus, Hatpusi, cepedpa; cynbdarsl memu(Il),
xenesza(ll), sxkeneza(Ill), amomuHusl, aMMOHUS, Kausi, OpOMU HATPHUS;
Xumunyeckas 1adbopaTtopHasi ocyza, annaparbl U IpuOopsl
Monenn
VY4eOHble TOcOOMs Ha MeYaTHOW OCHOBE
DKpaHHO-3BYKOBBIE CPEJICTBA OOyUEHHUSL.
TexHnuueckue cpencTsa 00ydeHHs.
Jlureparypa, ucnonb3yemMasi yauTeaem:
- OCHOGHAs TUMepamypa
1. T'abpuensa O.C. [Iporpamma kypca xumun 1iist 8-11 kiraccoB 001eo0pa3oBaTeNbHBIX YIPSKICHUN. — M.
Hpoda; 2022
2. I'abpuensa O.C. Xumus: 8 kinace : yaeOHUK U1 001meo0pa3oBaTebHbIX yapexaeHuid. — M.: JIpoda.
- OONOJIHUMENbHAS TUMepamypa
1. Tabpuensa O.C. Mzyuaem xumuio B 8 ki.:. mumakruuyeckue wmarepuansl / O.C. TI'abpuensH,
T.B. Cmupnosa. — M.: biuk miroc
2. Xumust: 8 kiracc: KOHTPOJIBHBIE B IPOBepoUHbIe paboThl K yueOHuky O.C. 'abpuensna «Xumus. 8 kimacce
/ O.C. Tabpuensn, I1.H. Bepeskun, A.A. Ymakosa u ap. — M. : [Ipoda;



3. l'abpuensu O.C., BuckoboitnukoBa H.I1., AmykoBa A.B. HacronpHas kaura yuutens. Xumus. 8 KiI.:
Meroandeckoe mocodue. — M.: JIpoda;
4. Tabpuensa O.C., PynoB H.H., Tonkynos B.M. Xumuueckuii skcriepuMeHT B mikoje. 8 kiacc. — M.:
Hpoda
5. Anxumuk (http://www.alhimik.ru/) - onus 13 nydmmx caiiToB pycCKOSI3BIYHOTO XUMHUUEcKoro MHTepHeTa
OpPUEHTUPOBAHHBIN HA YUUTENS U YUCHHKA, IPENOaBaTelId U CTYJACHTA.
o JIuTepaTypa, peKoMeHIyeMast Ul yqaIuxcsl.
- OCHOBHas Iumepamypa
INa6puensu O.C. Xumus: 8 knacc : yueOHUK 1151 0011e00pa3oBaTeNbHbIX yupexkaeHuid. — M.: Jlpoda.
- 0ONOIHUMENbHAS TUMePamypa
1. XKypnan «XuMus B IIKOJIEY;
2. Kontpen - Xumus st Beex (http://kontren.narod.ru). - nabopmManmoHHO-00pa3oBaTeIbHbIN CalT 1JIs TEX,
KTO M3y4aeT XUMHUIO, KTO €€ MPEeroacT, A BCeX KTO HHTEPECyeTCs XUMHUEH.
3. Anxumuk (http://www.alhimik.ru/) - onuH 13 nydmmx caiiToB pycCKOSI3BIYHOTO XUMHUUECKoro MHTepHeTa
OpPUEHTUPOBAHHBIN HA YUUTENS U YUCHHUKA, IPENOaBaTelid U CTYJACHTA.
4. DHIMKIONEANYECKUN CIIOBaph FOHOTO XUMHKA
e Menuapecypchl.

¢CD «Heopranuveckast XuMus», U31aTCILCTBO «Y UATEIIb)

*CD «lIkona Kupunna u Medoaus», n3nareabcTBo «YUUTEb»

e Xumus. [IpocBemenne «Heopranudeckas Xumus»,. 8 kiacc. (Ha 2-X JUCKax)

e Xumus (8-11 xiacc). Bupryanbhas nadoparopusi (yadeOHOE JIEKTPOHHOE M3IaHKE)


http://www.alhimik.ru/)
http://kontren.narod.ru/
http://www.alhimik.ru/)

