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I[lnanupyemble pe3yJbTaTbl OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHON  NPOrpamMMbI
OCHOBHOT0 00111er0 06pa30BaHuUs

HpI/I HU3Yy4YCHHHU XHMMHUU B OCHOBHOM IIKOJIE OOeCIeYnBaeTCs JOCTHXXKCHHUC JIMYHOCTHBIX,
MCTAIPCAMCETHBIX U NPCAMETHBIX PC3YJIbTATOB.

JIMYHOCTHBIE pe3yJjbTaThbl Oﬁy'leHI/lﬂ
Vaennk IIOJIY4YUT BO3MOXKHOCTh:

3HaMb U NOHUMAMb. OCHOBHBIE MCTOPUYECKHE COOBITHSA, CBSI3aHHBIE C PAa3BUTHEM XUMHUH U
00111ecTBa; JOCTHXKEHUSA B O0JaCTH XUMHH M KYJIbTYpHBIE Tpaaulluu (B YaCTHOCTH, HayIHBIC
TPaAJUIIIN) CBOEH CTPaHbI; OOIIEMUPOBBIE TOCTHKEHHUS B 00JACTH XUMHUHU; OCHOBHBIC TTPUHIIUIIBI
Y TIpaBWJIa OTHOIIEHUS K TIPHUPOJE; OCHOBBI 3JI0POBOr0 00pasa *HU3HH U 370POBbEeCOEpErarommnx
TEXHOJIOTHH;

ImpaBuJjia MOBCIACHUA B qPGSBBIqaﬁHBIX CUTyalusiaX, CBA3AHHBIX C BOS}IefICTBﬂeM Pa3INYIHBIX
BCIICCTB; OCHOBHLIC IIpaBa U 00s3aHHOCTH rpaXXJaHWHa (B TOM YHCJIC yqamerom), CBSA3aHHBIC C
JIMYHOCTHBIM, HpO(l)eCCI/IOHaJ'IBHBIM 1 )KU3HCHHBIM CaMOOIIPEACIICHUEM

COLIMANIbHYIO 3HAUMMOCTb U COJIep:KaHue Mpodeccuil, CBSI3aHHBIX C XUMHUEH;

UCHBIMBIEAMb . TYBCTBO TOPJOCTH 32 POCCHICKYI0O XUMHUYECKYIO HAYKy U YBa)K€HHE K UCTOPUU
€€ pa3BUTHUS; YBAKEHUE M MPUHATHE JOCTHKEHMM XHUMHM B MHpE; JIO00Bb K TNPUPOJE;
YBa)XKEHHE K OKPYXKAIOUUM (y4allMMCsl, YYUTENsM, POJUTENSIM U Jp.) — YMETh CIyLIaTh U
CIIBINIATH MAapTHEpa, IPU3HABATh MPAaBO KaXJO0ro Ha COOCTBEHHOE MHEHHE, IPUHUMATh PEIICHUS
C Y4ETOM IO3UIHUN BCEX YUaCTHUKOB; YYBCTBO MPEKPACHOTO M ICTETUYECKUX UYBCTB Ha OCHOBE
3HAKOMCTBA C MHPOM BEIIECTB U HUX MPEBpaAlICHHUI; CaMOYBa)XEHHE U SMOIMOHAIbHO-
MOJIOKUTETIFHOE OTHOIIICHUE K cebe;

npuU3HAeamyp: EHHOCTD 37J0POBbs (CBOETO U IPYIHX JIIOCH); HEOOX0AUMOCTh CAMOBBIPAKEHUS,
camopeanu3aliu, COIUaIbHOrO MPU3HAHUS;

OCO3Haeamb.; TOTOBHOCTH (I/IJ'II/I HCFOTOBHOCTB) K CaMOCTOATCIIbHBIM IIOCTYIIKAM U HeﬁCTBHHM,
OTBCTCTBCHHOCTH 3a UX PE3YIbTATbl; T'OTOBHOCTbH (I/IJ'II/I HeFOTOBHOCTL) OTKPBLITO BBIpAXKATb H
OTCTauBaTh CBOIO MO3UIUI0 U KPUTUYIHO OTHOCHUTLCS K CBOUM IIOCTYIIKAM ;

nPOAGNAMB: SKOJIOTUUECKOE CO3HAHME; J100pOKEIaTeIbHOCTh, JOBEPHE M BHUMATEIBHOCTh K
JIOASM, TOTOBHOCTb K COTPYAHUYECTBY M JApYyxkOe, OKa3aHHIO IMOMOIIM TeM, KTO B HeEi
HYX/JaeTcs; O0O0OOILIEHHbIM, YCTOWYMBBIH M M30UpaTeNbHbIM MO3HABATENBbHBI HUHTEpEC,
MHUIMATUBY U JTI0003HATEIHHOCTh B U3YUEHUU MUPA BEIIECTB U PEaKLU; 1eJIeyCTPEMIIEHHOCTh
U HACTOMYUBOCTb B JIOCTHKEHUH LE€J€H, TOTOBHOCTb K IPEOAOJICHUIO TPYAHOCTEH;
yOeXJIEHHOCTh B  BO3MOXKHOCTH  TO3HaHMsS  HPUPOABI, HEOOXOJUMOCTH  Pa3yMHOIO
UCIOJIb30BAHUS JOCTHKEHUN HAYKH M TEXHOJIOTHH Ui pa3BUTHSA OOIIECTBA;

ymemsp: YCTAHABJIMBATHL CBA3b MCXKAY MHOCJIbIO H3YYCHUA XHUMHU W TEM, JId YCTrO OHa
OCYIICCTBJIAACTCA (MOTI/IBaMI/I); BBIIIOJIHATE KOPPUTHPYIOITYHO CaAMOOILCHKY, 3aKJIHOYAalOIIYyrOCsa B
KOHTpPOJIE 3a HOpoHeCcCOM H3YUYCHHUA XHUMHU W BHCCCHUU HCO6XOI[I/IMBIX KOPPCKTHUBOB,



COOTBETCTBYIOILIUX dTaaM M crocodam M3ydeHHs Kypca XHMMHHU; BBIIOIHATh PETPOCIIEKTUBHYIO
CaMOOLIEHKY, 3aKIIOYAIOINYIOCA B OLEHKE IIpOLecca M pe3ynbTara M3Y4EeHUsA Kypca XUMHUHU
OCHOBHOM IIKOJIBL, IOJBEICHUU UTOTOB HA OCHOBE COOTHECEHUS LIEJIEU U PE3YJIbTATOB;

CTPOUTH JKHU3HCHHBIC U HpO(I)eCCI/IOHaJH)HI)IG IJIaHbl C Y4YC€TOM KOHKPCETHBIX COIHAJIBHO-
HCTOPHUYCCKHUX, MMOJIUTUICCKUX U SKOHOMUYCCKHUX YCHOBHﬁ; 0CO3HaBaTh COOCTBCHHEIE IHCHHOCTHU
1 COOTBETCTBHUEC UX;

HpI/IHI/IMaCMI)IM B JKXHW3HH peHIeHI/IﬂM; BCCTU AHUAJIOT HA OCHOBC paBHOHpaBHLIX OTHOHIGHI/Iﬁ nu
B3aUMHOI'O yBa)KeHI/ISI; BBIACIIATH HpaBCTBeHHI)II\/JI ACIICKT ITOBCACHUS N COOTHOCUTH HOCTYHKI/I
(cBOM M JIpyrux Jojeil) U cOOBITHSA C NMPUHATHIMU 3TUYECKUMHU HOPMaMHM; B IPEJENax CBOUX
BO3MOKHOCTE MPOTHUBOJCUCTBOBATh JACHUCTBUSAM W BIMSHUSM, NPEACTABISIONIUM YIpO3y
YKU3HH, 3JI0POBBIO0 U O€30MACHOCTH JIMYHOCTH M OOIIEeCTBA.

MeTanpeamMeTHbie:

® YMEHHE CAMOCTOATEIBHO OMNpENeIsITh IIeIH CBOEr0 OOydYeHHs, CTaBUTh U
¢dbopmynupoBath Juid cebsd HOBBbIE 3aJaud B yu€0e M IO3HABATEIBHOW AESTEIHHOCTH,
pa3BUBATh MOTHBBI U HHTEPECHI CBOEH TTO3HABATEILHON JIEATEIHLHOCTH;

® yMEHHE CaMOCTOSITCIPHO IUIAHUPOBATh ITyTH JOCTIKEHHS LEJie, B TOM YHCIC
aTbTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hambosee A(H(PEKTUBHBIC CHMOCOOBI PEHICHUS
y4eOHBIX M ITO3HABATEIbHBIX 33]1a4;

® yMEHHE COOTHOCHUTb CBOM JEHUCTBUA C IUIAHUPYEMBIMU pPE3yJIbTaTaMM, OCYIIECTBISATH
KOHTPOJIb CBOEW JESITENbHOCTH B TMpoliecce JOCTHXKEHUS pe3yabTaTa, OIpelessTh
CrocoObl ACWCTBUI B paMKax MPEAJIOKEHHBIX YCIOBHM U TpeOOBaHML, KOPPEKTUPOBATD
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIIOIICHCSA CUTYyaIUeH;

® YMCHHEC OLCHHBATHL IMPABUIBHOCTH BBIIIOJTHCHUA yqe6H0171 3aJa4u, COOCTBEHHEIE
BO3MOXKHOCTH €€ pEIICHNA,

¢ BJIAJICHUC OCHOBAMU CAMOKOHTPOJISL, CAMOOLCHKHU, IIPUHATHUS peH_IeHI/Iﬁ " OCYHICCTBJICHU
OCO3HAaHHOTI'O BbI60pa B y‘IC6HOI71 1 TI03HABaTEJILHOM ACATCIIBHOCTH,

¢ YMCHHC OIpCACIATL IOHATUA, CO34aBaTb 0606H_I6HI/I$I, yCTaHaBJIMBATb aHAJIOTHH,
KJ'IaCCI/I(bI/II_[I/IpOBaTB, CaMOCTOATCIIbHO BBI6I/IpaTL OCHOBaHUA W  KpUTCpUU  JIA
KJ'IaCCI/I(l)I/IKaI_[I/II/I, YCTaHaBJIMBATL NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKOC
PaCCyKACHUC, YMO3AKIHOYCHHUC (I/IH,ZLYKTI/IBHOG, ACAYKTUBHOC U IIO aHaJ'IOI‘I/II/I) n OCJ1aTh
BBIBO/JBI,

® YMCHHC CO3aBaTh, IPUMCHATH U Hp606pa3OBBIBaTL 3HAaKN U CUMBOJIbI, MOACIIN U CXCMbI
JUIsL PCIICHU A y‘{e6HHX " MIO3HABATCJIBbHBIX 3aJa4,

e yMEHHE OpPraHM30BBIBATH Y4eOHOE COTPYJHHUYECTBO M COBMECTHYIO JAEATENbHOCTb C
yYUTEJIeM M CBEPCTHMKAaMHU; paboTaTh MHAMBUIYAIbHO M B TPYIIE: HAXOIUTh oOlIee
pelieHre M pasperatb KOHQUIMKTBI Ha OCHOBE COTJIACOBAaHMS MO3UIMA M yuéra
UHTEpeCOB; (hOpMYIUPOBATh, APIYMEHTUPOBATh U OTCTAMBATh CBOE MHEHHUE;



® VYMEHHE OCO3HAHHO HCIIOJb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBHHM C 3aJayeHd
KOMMYHHKAITUH JIJIS1 BRIPOKCHHSI CBOUX YyBCTB, MBICIICH U MOTPEOHOCTEH; MIIAaHUPOBAHUS
U PEryIsiUUM CBOEH JIEATEIIBHOCTU; BJIAJICHUE YCTHOM M MHCBMEHHOW PEYbIO,
MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO;

e (QopmupoBaHme ©  pa3BUTHE KOMIICTCHTHOCTH B  OOJACTH  HCIIOJIb30BAHHS
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

e (dopMUpOBaHHE M PA3BUTHE DKOJOTMYECKOTO MBIIUICHUS, YMEHUE NPUMEHSTH €ro B
MO3HABATEIbHON, KOMMYHHKATHBHOH, COLIMAIBHON MpakTHKE M NPOPecCHOHATHHOMN
OpHMEHTALINH.

e oOyuaromuecs: IpPUOOPETYT OMBIT MPOEKTHOM JEATEIBHOCTU KaKk 0c000# (hopMbl yueOHOM
paboThl,

IIpeaMeTHbIe:

BbInycKHUK HAy4YUTCH:

* OIIMCHIBATh CBOMCTBA TBEPIBIX, KUJKUX, Fa3000pa3HbIX BEIECTB, BBIJEIAS UX CYLIECTBEHHbIE
MIPU3HAKY;

* XapaKTepU30BaTh BEIECTBA MO COCTaBYy, CTPOCHUIO M CBOMCTBAM, YCTaHABIMBATh MPUYUHHO-
CIIEICTBEHHBIE CBA3M MEKY JaHHBIMHU XapaKTepUCTUKaMU BELIECTBA;

® paCKpbIBaTb CMBICI OCHOBHBLIX XHUMHUYCCKHUX TOHSTHI «aToM», «MOJICKYyJIay, «XUMHAYECKUHN
SJIEMEHT», «IIPOCTOC BCUICCTBO», «CIIOKHOC BCIICCTBO», «BAJICHTHOCTL), UCIIOJb3YyA 3HAKOBYIO
CUCTEMY XHMHU,

® I/I306pa}KaTI> COCTaB HpOCTCfIH.IHX B€IIECTB C INIOMOIIBKHO XHUMHWYCCKHUX q)OpMYJ'I U CYHIHOCTb
XUMHYCCKHUX peaKHI/Iﬁ C IIOMOIIIBO XUMHUYCCKUX ypaBHeHHfI;

¢ BBIYUCIIATh OTHOCUTCIBHYIO MOJIEKYIIIPHYIO 1 MOJIAPHYIO MacCChl BC€IICCTB, 4 TAKXKE MaCCOBYIO
JOJII0 XUMHYCCKOT'0O 3JIEMCHTAa B COCAMHCHUAX JIsI OCHKH UX HpaKTI/I‘leCKOﬁ 3HAYMMOCTH,

¢ CpaBHUBATB 110 COCTaBy OKCH/IbI, OCHOBAHUS, KUCIIOTBI, COJIH;
® KHaCCI/I(bHL[HpOBaTB OKCH bl U OCHOBAHU I10 CBOﬁCTBaM, KHCJIOTBI U COJIM 10 COCTABY;
¢ I1I0OJIb30BaTbCA J'Ia60paT0pHBIM 060py,I[OBaHI/I€M U XUMHUYECKOU HOCYHOﬁ;

¢ IPOBOAWUTL HECJIOXHBIC XUMHWYCCKUC OIIBITBI U Ha6JHOI[eHI/IH 3a H3MEHEHUSIMH CBOMCTB
BCIICCTB B IIPOLCCCC HUX npeBpameHI/nTI; CO6J'IIO,Z[aTL IpaBHJiIa TCXHUKHU 0€30I1aCHOCTH npu
IIPOBCACHNUN Ha6J'IIOI[eHI/II\/’I " OIIBITOB,

¢ pa3jin4aTb SKCICPUMCHTAJIBHO KHUCIIOTBI U H_[éJ'IOLII/I, MOJIb3YyACb MHAUKATOPAMH; OCO3HABATbH
HCO6XO,Z[I/IMOCTB CO6HIO,Z[CHI/I$I MCpP 0e30IMacHOCTH npu O6paI_I_ICHI/II/I C KHCJIOTaMH M IICJI0YaMM.

® paCKpbIBATb CMBICII IEPUOANICCKOI'O 3aKOHA I[ n. MCHI[C.HCCBa;

¢ OIIUCBIBATD MU XapaKTCPU30BATH Ta6J'II/I‘-IHy10 (bOpMy HepHOHH‘{CCKOﬁ CUCTEMbI XMMHUYCCKUX
OJICMCHTOB,



¢ XapaKTCpU30BaTh COCTAB ATOMHLIX AJACP U PACHPCACIICHUC YUCIIa SJICKTPOHOB I10 3JICKTPOHHBIM
CJIOAM aTOMOB XMMHYCCKUX D3JICMCHTOB MaJlbIX ICPUOOOB HepI/IOIIH‘ICCKOfI CHUCTCMBI, a4 TAKXC
Kajiys U KaJIbLUA,

* pa3nuyaTh BHUJbl XUMHYECKOM CBSA3M: HMOHHYIO, KOBAJEHTHYIO IOJIIPHYIO, KOBAJIEHTHYIO
HEMOJISPHYIO U METAJNINYECKYIO;

* M300paKaTh AIEKTPOHHO-UOHHBIC ()OPMYJIBI BEIIECTB, 0OPa30BAHHBIX XUMUYCCKUMU CBS3SIMHU
pa3HOro BUAA;

* BEISIBJIATHL 3aBHCHUMOCTL CBOMCTB BCIICCTB OT CTPOCHHA HX KPUCTAIUIMYCCKUX peIHéTOKI
HWOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTATNIMYCCKUX

® XapaKTepu3oBaTb XUMHUYCCKUEC DJICMECHTBI U UX COCAMHCHUSA Ha OCHOBC IMOJIOKCHUSA 3JICMCHTOB
B HepHOHHqCCKOﬁ CHCTEME U 0COOCHHOCTEH CTPOCHUA UX ATOMOB;,

* XapaKTEepU30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAYCHHE NEPHOJUYECKOTO 3aKOHA H
MEePUOIMYECKOIN CUCTEMBbI XUMHYECKUX AeMeHToB J[. Y. MeHneneena;

* OOBSICHSTH CYTb XUMHWYCCKUX MPONECCOB U UX NPUHIUITHAIBHOC OTIINYHUEC OT (1)1/13I/II-IGCKI/IX;
® Ha3bIBaThb MMPU3HAKU WU YCJIOBUA NPOTEKAHUA XUMHUYCCKUX peakunﬁ;

* YCTaHABJIMBATh MPUHAICKHOCTh XUMUYECKOW PEaKIMU K ONPEACIEHHOMY THITY 110 OJTHOMY U3
KJIacCU(UKAITMOHHBIX MPHU3HAKOB: 1) IO YHCIy M COCTaBy MCXOJHBIX BEHIECTB M TPOJIYKTOB
peaknuu (peakiuu COCTUHEHHUS, Pa3JIOKCHHs, 3aMeIIeHUsT U 0OMEeHa); 2) 10 BBIJICICHUIO WIIH
MIOTJIONICHUIO TEIUIOTHI (PEaKIMU SK30TEPMUYECKUE M SHIOTEPMUYECKHE); 3) M0 HW3MEHEHHIO
CTETIEHEH OKHCJICHUS XMMUYECKHX DJIEMEHTOB (PEaKIIMHM OKHCIHTEIhHO-BOCCTAHOBHUTEIBHEIC);
4) o o6paTUMOCTH Mpolecca (peakiiuu 00paTuMbie U HEOOPaTUMBIE);

* COCTABJISITh YPAaBHEHHUS 3JICKTPOIUTUYECKOM TUCCOLMALIMU KUCIIOT, IIeJI0Y€eil, COIeii; MOIHbIE U
COKpalEHHbIE  HOHHBIC ypaBHEHHUS  peakiuii oOMeHa; ypaBHEHHS  OKHCIMTEIbHO-
BOCCTAaHOBUTEJILHBIX PEAKIUi;

¢ IPOTrHO3UPOBATh MPOAYKTbBI XHMHUYCCKHUX peaKum“d 10 (bOpMy.]'IaM/HBBBaHI/IHM HCXOJHBIX
BCHICCTB, OIIPCACIIATL UCXOJHBIC BCIICCTBA 110 q)OpMy.]'IaM/HaSBaHI/IHM MPOAYKTOB PCAKIINH,

¢ COCTABJIATE YPABHCHUS peaKuHﬁ, COOTBCTCTBYIOIIUX ITOCIICAOBATCIBHOCTH (((I_ICHO‘IKG»)
HpeBpaH_ICHI/Iﬁ HCOPraHN4YCCKUX BCHICCTB PA3JIMYHbIX KJIIACCOB;

®* BBIABJIAATH B IMPOHECCC OKCICPUMCHTA IIPU3HAKH, CBHUACTCIILCTBYIOIIHUE O MPOTCKAHUHA
XHMHUYECKOH pCaKuunu;

* IPUTOTOBJIATH PACTBOPBI C ONIPENEIEHHON MacCCOBOM J10JIEN PACTBOPEHHOTO BEILIECTBA;

¢ OIIpCACIIATh XapPaKTEP CpCAbl BOAHBIX PACTBOPOB KHCIIOT U LIeI04Yed 0 M3MEHEHHIO OKpaCKu
HHIUKATOPOB;

¢ IPpOBOAWUTL KAYUCCTBCHHBIC PCAKIUU, IMOATBCPKAAONIMEC HAJIWMYHUEC B BOJHBIX pPACTBOpAX
BCIICCTB OTACIBHBIX NOHOB



* ONPENCNSATh MPUHAUISKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY M3 HM3YYEHHBIX
KJIACCOB/TPYIIIT: METAJIbI U HEMETAILIBI, OKCHJIbI, OCHOBAHUS, KACIOTHI, COJIH;

* COCTABIISAITH (POPMYIIBI BEIIECTB 110 X HA3BAHUSM;
* ONPEACIIATh BAJICHTHOCTh M CTENEHb OKUCIICHHS 3JIEMEHTOB B BEIIECTBAX;

® COCTaBJIATH q)OpMYJII)I HCOpFaHquCKHX COCI[I/IHGHI/H\/JI I10 BAJICHTHOCTSAM U CTCIICHAM OKHUCIICHUA
3JIEMCHTOB, 4 TAKXKEC 3apﬂ11aM HOHOB, y'KaSaHHBIM B Ta6JII/IIIC paCTBOpI/IMOCTI/I KHUCIIOT, OCHOBaHI/Iﬁ
M COJICH;

* OOBSICHATh 3aKOHOMEPHOCTU H3MEHEHHUS (U3MUECKUX M XHMHYECKUX CBOMCTB HPOCTHIX
BELIECTB (METAJUIOB M HEMETaVIOB) M HMX BBICHIMX OKCHJOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBAThH O6HII/I€ XUMHUYCCKUC CBOﬁCTBa, XapaKTCpHBIC I TPYIIl OKCHUIAOB: KHCIIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapakTEpHBbIC I KaXKIOTO W3 KJIACCOB
HEOpPraHWYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH TPUMEPHI PEAKIMH, MOATBEPKAAOIIMNX XUMUYECKHE CBOMCTBA HEOPraHUYECKUX
BEIIIECTB: OKCHJIOB, KMCIIOT, OCHOBAHUIH M COJICH;

® OIpCACIATH BC€IICCTBO-OKHNCIINTCIIb n BC€IICCTBO-BOCCTAaHOBHUTCIIb B OKHCIIUTCIBHO-
BOCCTAHOBUTCJIbHBIX PCAKIUAX,

* COCTaBJISITh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIN OaaHc (UIsI W3YyY4EHHBIX peakiuil) 110
MPEI0KEHHBIM CXeMaM pPeaKIuii;

¢ IIPpOBOJUTD J'Ia60paTOprIe OIIBITBEI, IHOATBEPXKAAOIHNE XUMHYCCKUEC CBOMCTBA OCHOBHBIX
KJIaCCOB HEOPraHNYCCKNUX BCUICCTB,

BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:
* IPaMOTHO 00palaThcs ¢ BEIECTBAMU B TIOBCEIHEBHON KHU3HH;

* 0CO3HABaTh HEOOXOAMMOCTH COOIOACHUS MPABUI IKOJOTUYECKH OE30MacCHOTO MOBEICHUS B
OKpY’Karolllell TPUPOIHOH cpejie;

¢ [IOHUMAaTb CMBICII H HeO6XOI[I/IMOCTL CO6J'IIOI[€HI/I$I npemmcaHHﬁ, npeajiaracMboix B
HHCTPYKIUAX IO UCIIOJIB30BAHUIO JICKAPCTB, CPECACTB OBITOBOM XUMHUU U Ap.;

* CMOJIb30BaTh  MPUOOPETEHHBIE  KJIIOYEBbIE  KOMIIETEHTHOCTH  TPU  BBINOJHEHHUH
HCCIIEIOBATENIbCKUX MPOEKTOB M0 M3YUYEHUIO CBOMCTB, CIIOCOOOB MOJIYYEHHUS W PaclO3HABAHUS
BEIICCTB;

® pa3BUBAaTb KOMMYHHUKATHUBHYIO KOMIICTCHTHOCTDL, UCIIOJIB3Yyd CPEACTBA YCTHOﬁ 1 IIHMCbMEHHOM
KOMMYHUKAUA T[IPpU pa60Te C TCKCTaMHu y‘-I66HI/IKa U JOIOJHUTEIbHOMI J'IHTCp&TypOﬁ,



CIPaBOYHBIMU TaOMUIIAMH, TPOSBIATh TOTOBHOCTh K YBXKEHUIO WHOW TOYKH 3PCHUS IPHU
0OCYKJICHUH PE3yJIbTATOB BHITIOJIHECHHON pabOTHI;

* 00OBEKTHUBHO OLICHUBATh I/IH(I)OpMaI_II/IIO 0 BCIICCTBAX W XMMHYCCKUX IMPOLECCAX, KPUTUICCKHU
OTHOCHUTBCS K TICEBIOHAy4yHOW HWH(pOpMAIMU, HET0OPOCOBECTHOM peKiaMme, Kacaromencs
HCIIOJIb30BAHMA pa3JINYHBIX BCIICCTB.

¢ OCO3HaBaThb 3HAYCHUC TCOPCTUICCKHUX 3HAHHI JJIA HpaKTH‘IeCKOﬁ JACATCIIBHOCTH YCJIOBCKA,
¢ OIIMCBbIBATH U3YYCHHBLIC 00BEKTHI KaK CHUCTCMBbI, IIPUMCHSA JIOTUKY CUCTECMHOT'O aHaJIn3a,

* IPUMCHATH 3HAHHUA O 3aKOHOMEPHOCTAX HepHOI[H‘{eCKOi/JI CUCTEMBI XUMHUYCCKHX DJICMCHTOB JJIA1
O0OBSICHEHHUS U NpCABUACHUA CBOMCTB KOHKPCTHBIX BCIICCTB,

* pa3BUBaTh HHPOPMAILIMOHHYIO KOMIETEHTHOCTh MIOCPEACTBOM YIIIYOJIEHUSI 3HAHUM 00 UCTOpHUH
CTAHOBJICHUS XUMHUYECKOW HAYKH, €€ OCHOBHBIX IOHSTHI, IEPUOANYECKOrO 3aKOHA KaK OJHOTO
13 BKHEHIINX 3aKOHOB IIPUPOJIBI, @ TAKKE O COBPEMEHHBIX JOCTH)KCHUAX HAYKA U TEXHUKH.

* COCTaBJIATh MOJIEKYJISIDHBIE M IIOJHBIE HMOHHBIE YPAaBHEHHS 110 COKPAIIEHHBIM HOHHBIM
YPAaBHEHUSM;

* IPUBOJIUTH TPUMEPBl PEAKIUM, MOATBEPKIAIOUIMX CYIIECTBOBAHME B3AMMOCBI3H MEXIY
OCHOBHBIMHM KJIaCCAMHU HEOPraHUYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3YJIbTATHl BO3JCHCTBUS PA3NUYHBIX (PAKTOPOB HA MU3MEHEHHE CKOPOCTHU
XUMHUYECKOHN PEaKIInu;

* IPOTHO3UPOBATH PE3YNbTATHl BO3AEHCTBUS Pa3IMUHBIX (PaKTOPOB HA CMEIIEHUE XUMUYECKOTO
paBHOBECHS.

¢ IIPOrHO3UPOBATH XUMHUYCCKUEC CBOMCTBA BCIIICCTB HA OCHOBE UX COCTaBa U CTPOCHMU,

¢ IIPOrHO3HUPOBATDH CIIOCOOHOCTD BCIICCTBA NIPOABIIATE OKHUCIIUTEIIBHBIC UJIIM BOCCTAHOBUTCIIBHBIC
CBOMCTBA C y‘IéTOM CTEIIEHEH OKHCIICHUS 9JIECMCHTOB, BXOAIIIHUX B €TI0 COCTAaB,

¢ BBIABJIATH CYIICCTBOBAHUC T €HESTHYSCKOM B3aMMOCBS3U MCXKAY BCIICCTBAMHU B PAAY: IIPOCTOC
BCIICCTBO — OKCHUJ — I'HAPOKCHA — COJIb,

¢ OpraHu30BbIBAThb, HPOBOAUTH YUCHHUYCCKUC IIPOCKTHI IO HCCICAOBAHUIO CBOMCTB BCIICCTB,
HMCIOIIHUX BA)KHOC ITPAKTHYCCKOC 3HAYCHUC.

Coaepskanue Kypca XuMHH B 8 ki1acce

Tema 1. BBegenue (5 yacoB)

[Ipenmer xumuu. MeToabpl MO3HAHUS B XUMMM: HaOIIO/EHHE, SKCIEPUMEHT, MOJETUPOBAHHE.
VcTouHMKM XMMHUYECKOW MH(pOpMAIMH, ee MOJydeHHEe, aHAIU3 U NPEeACTaBICHUE Pe3yJIbTaToB.
[lonsTne 0 XMMHUYECKOM »dJIeMEHTe M (opMax €ro CymlecTBOBaHHUS: CBOOOJHBIX aTOMaXx,
IIPOCTBIX M CIIOKHBIX BelecTBax. [IpeBpamenus BeniectB. OTan4Me XMMHUUECKUX PEAKLUNA OT
¢usnyeckux sBICHUNA. Pojab XMMHUM B )KHM3HM 4enoBeka. XemModunus u xemodobus. Kparkue



CBCIACHUA U3 HUCTOPHU BO3HHUKHOBCHHA W PA3BUTUA XMMHU. Ponp oTedyecTBEHHBIX YYCHBIX B
CTaHOBJICHUM XUMHUYECKOH Hayku: padoTsl JlomoHOocoBa, MenneneeBa, byrieposa. Xumuueckas
CHMBOJIMKA. 3HAKA XMMHUYECKUX 3JIEMEHTOB U IMPOUCXOKIACHUC UX Ha3BaHUM.

Xumnaeckue Gpopmyisl. UHAEKCH 1 KOdhdumenTsl. OTHOCUTEIbHAS aTOMHAs H MOJICKYJISIpHAs
Mmaccel. [IpoBesieHre pacyeToB MacCOBOW JOIM XMMUYECKOIO DJIEMEHTA B BELIECTBE HA OCHOBE
ero ¢opmynsl. [lepuoguueckas cucrema xumuueckux osiementoB J[.M.MenneneeBa, ee
CTPYKTypa: Majble U OOJIbIIME MEPUOJbl, IPYNIbl U noArpynmnsl. [lepuoanueckas cucrema Kak
CIPaBOYHOE NOCOOUE IS MOJIyYEHUS CBEACHUN O XUMUYECKHUX DJIEMEHTAaX.

JdemoHncTpaumnu:

Mogenu pa3HyYHBIX OPOCTBHIX M CIOXKHBIX BelEeCTB. KOJUIEKIMS CTEKISIHHOM XHMHUYECKOM
nocyasl. Komekuuss MUHEpaNoB M W3ACIHI U3 HUX Ha OCHOBE AIFOMUHMSA. B3anmonencTBue
MpaMopa ¢ KUCIOTON U MIOMYTHEHUE U3BECTKOBON BOBI

JlaGopaTopHbIe ONBITHI:
1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTAIUIMUYECKUX BEIIECTB U pACTBOPOB

2. CpaBHEHHE CKOPOCTH MCTApEHHsI BOJIbI, OJIEKOJIOHA M 3TUJIOBOTO CIUPTA ¢ (PUIBTPOBAIHHOM
Oymaru

IIpakTHyeckas padora:

1.IIpaBusa TexHUKU OE30MACHOCTH MPH paboTe B XUMHUYECKOM KabuHete. [Ipuembl oOpaieHus ¢
nabopaTopHbIM 000PYIOBAaHUEM M HArpeBaTeIbHBIMU TPUOOpaMu

Tema 2. ATOMBI XHMHYECKHX 3JIeMeHTOB (9 4acoB)

ATOMBI Kak q)opMa CyI€CTBOBAHUS XUMHUUYCCKUX JJICMCHTOB. OcCHOBHEBIE CBCACHUSA O CTPOCHHUH
aToMma. I[OK&I%&TCJIBCTB& CJIOXKHOCTH CTpPOCHHA aToOMa. OnBITH Pe3epcbopﬂa. HnaHeTapHa;I
MOZICJIb CTPOCHUA aTOMA.

CocraB aTOMHBIX AACp: MPOTOHBI, HeﬁTpOHBI. OrtHocuTenbHas aToMHas Macca. M3MeHeHHe
quciia IpOTOHOB B Ap€ — O6paSOBaHI/Ie HOBBIX XUMHWYCCKHUX 3JICMCHTOB.

H3Mmenenue uucia HeI\/’ITpOHOB B AApC — 06pa3OBaHI/Ie MN30TOIIOB. COBpeMeHHOC IIOHATHEC
CKXHUMHUYCCKOI'O 3JICMCHTA». SJICKTpOHBI. CTpOeHI/Ie QJICKTPOHHBIX ypOBHeﬁ dTOMOB XUMHUYCCKUX
QJICMCHTOB MAJIBIX IICPUOJIOB. Ilonsatue o 3aBCPIICHHOM 3JICKTPOHHOM YPOBHC. HepI/IOIII/I‘-IeCKa}I
CHUCTEMA XMMHUYCCKUX JJICMCHTOB I[.I/I.MCHJIGHCGBB. U CTPOCHHUEC aTOMOB — (I)I/IBI/I‘-ICCKI/II\/'I CMBICJI
MOPAAKOBOIO HOMECpPA 3JICMCHTA, HOMEpPA I'PYIIIILI U IICPpHUOJA. HM3MmeneHue uncia 9JICKTPOHOB Ha
BHCINHEM YPOBHC aTOMa XHMHYCCKOI'O DJJICMCHTA — 06p8.30BaHI/IC IIOJIOXKHUTCIBHBIX H



OTpHLIATENILHBIX MOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METAUIOB M HeMeTayioB. [IpuumHbI
M3MEHEHHs METAJUTMYECKUX U HEMETAJUTMYECKHX CBOMCTB B nepuojax u rpymmnax. O0pasoBanue
Oounapubix coenuHeHud. [lonsTne 00 MOHHOH cBsizu. Cxembl 00pa3oBaHUS MOHHOW CBS3H.
B3anmopelicTBie aTOMOB 3JIEMEHTOB HEMETAJUIOB MEXIY CO00W — oOpa3oBaHHE MPOCTHIX
BEIIECTB.

KoBaneHTHast HeMoJIsIpHAs XUMHYECKasl CBS3b. OJEKTPOHHBIE M CTPYKTYPHBIE (HOPMYIIBI.
B3anMopelicTBie aTOMOB HEMETAJUIOB MEXIy c000i — oOpazoBaHMe OMHAPHBIX COEAWHEHHIA
HEMETAUIOB.  DJIEKTPOOTPUIATEIbHOCTh. KoBajeHTHass mossgpHast CBsi3b. lloHsATHE O
BAJCHTHOCTH KaK CBOWCTBE aTOMOB OOpa30BHIBaTh KOBAJICHTHBIE XUMHUYECKHE CBSI3H.
CocraBnienne GopMys OMHAPHBIX COEAMHEHUN 10 BajeHTHOCTH. HaxoxkaeHune BaJeHTHOCTU IO
dbopmyne OWHApHOTO coenuHeHHs. B3auMoaeicTBHE aTOMOB METAJIOB MEXIy COOOHW —
o0pa3oBaHNe METAIUTMYECKUX KPUCTAIUIOB. [IoHATHE O METAJUTNYECKOH CBSI3H.

JdemoncTpaumnu:

MO)IGJ'II/I ATOMOB XHMMHYECKHX DIJIICMCHTOB. Hepnogmqecxa;{ CHUCTEMA XHUMHWYECKHX DJJIEMEHTOB
JA.N.Menneneena.

JlaGopaTopHbIe ONBITHI:
3. MonenupoBaHue MPUHIINATIA CKAHUPYIOIIETO MUKPOCKOTIA
4. VzrotoBiieHne Moeliel MOJICKYJl OMHAPHBIX COCTUHEHUN

5. M3roToBieHne MOJIENH, WIUTIOCTPUPYIONIEH CBOMCTBA METAJUTMYECKON CBSI3U

Tema 3. IIpocteie BemecTBa (7 4acoB)

[Tomoxenne w™etrasmoB u  HemetawioB B Ilepuonmueckoit cucreme [[.M.Menneneena.
Baxneimme mnpocTteie BemecTBa MeTaibl. OOmmue ¢u3nueckre CBOMCTBA METaJUIOB.
Baxkneiiimue mnpocTeie BellecTBA HeMeTaibl. MOJEKylbl MPOCTHIX BEIIECTB HEMETaJUIOB.
OtHocutrenbHas  MOJEKyJIspHas Macca. Auotpornus Kuciopoaa, ¢docdopa, oroBa.
Mertannuyeckue M HEMETaUIMYECKHUE CBOWMCTBA MPOCTHIX BemeCTB. OTHOCUTEIBLHOCTH 3TOTO
nonsTus. Yucino ABoraapo. KoaudectBo BemectBa. Moiib. MonsipHast macca. MoJisspHbIi 00beM
razoo0pasHbIX BelmiecTB. KpaTHble e€IWHMIIBI M3MEpPEHHUs KOJIM4YecTBa BellecTBa. PacueTsl ¢
WCIOJIb30BAHMEM TOHSATUI «KOJHMUYECTBO BEIIECTBA», «MOJSIPHAS Macca», «MOJSPHBIH 00beM
ra3zoB», «4UCI0 ABOTaapo»

JdeMoHcTpanum:

[MTonyuenne o30Ha. OOpa3isl 6EI0ro U ceporo ojoBa, Oenoro u kpacHoro gocdopa. Hexkoropsie
METaJUTbl ¥ HEMETaJlIbl KOJIMYECTBOM BemlecTBa 1 Moib. MOJISIpHBIH 00BEM Ta3000pa3HBIX
BEIIIECTB.



JlaGopaTopHbIe ONBITHI:
6. O3HaKOMJIEHUE C KOJUIEKIIHMEH METAJIOB

7. O3HaKOMJIEHUE C KOJUIEKIMEH HEMETAJIOB

Tema 4. Coenunenunsi XUMHUYECKHX 3jieMeHTOB (15 yacoB)

Crenenp okxucieHusi. CpaBHEHUE CTENIEHU OKHUCIEHUS M BaJleHTHOCTH. OIpeneneHue CTeneHH
OKHUCJICHHS DJJIEMEHTOB B OMHapHBIX coequHeHusx. CocraBieHue ¢GopMya OHWHApHBIX
COeIMHEHMH, o0t cnocod Mx HazBaHW. buHapHBIE COETUHEHUS METAUIOB U HEMETAIOB —
OKCHJIbI, XJIOPUJIBL, CYNIb(UIBI, cocTaBleHue ux Gopmyi. buHapHble coeMHEHUsI HEMETANIOB —
JIeTy4le BOJOPO/HbIE COEANHEHUS, UX COCTaB U Ha3BaHus. lIpencraBurenu: Bona, yriaeKuciabli
ra3, HeramieHasi U3BeCTbh, XJIOPOBOJIOPOJI, aMMHAK.

OcHoBaHusI, UX COCTaB M Ha3BaHUs. PacTBopuMocTh ocHOBaHuii B Boje. lllemoun. Tlonstue 06
WHIMKATOPax U KAY€CTBEHHBIX PEaKIIMIX.

Kucnotel, ux coctaB u Ha3Banus. Knaccudukanus kucnot. [Ipeacrasurenu kucinot. [lonarue o
[IKaJie KUCIOTHOCTU. MI3MeHeHne OKpacku WHIUKATOPOB.

Cousn Kak MpOM3BOJHBIE KUCIOT U OCHOBAaHMI, NX COCTaB M Ha3BaHUA. PacTBOpUMOCTB cosieli B
Boje. [IpencraBurenu comnen.

AMoOpbHBIE W KPUCTAUIMYECKHE BEHIECTBA. MEXMOJCKYIIpHbIE B3aUMOJCUCTBUSA. THIIBI
KPUCTAJIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTB BEHIECTB OT THUIIOB KPUCTAILTHYECKUX
pemierok. YucTele BemecTBa U cMecu. [IpuMepsl KUIKUX, TBEPABIX U ra3000pa3HbIX CMECEH.
CBoiicTBa YMCTBIX BEIIECTB M CMecel, uX cocTaB. MaccoBas U 00beMHas J0JIM KOMIIOHEHTOB
cMmecH. PacueTsl, CBS3aHHBIE C TOHITUEM «JIOJISD».

JdemMoHcTpanum:

OO0pa3ibl OKCUAOB, OCHOBAHUHN, KUCIOT U colied. Moienu KpHUcTallIMYecKuX PelIeToK aamasa,
XJIopUJa HaTpus, OKCcuaa yriepoja. KucioTHo-1enoYHbie MHANKATOPBI, U3BMEHEHUE UX OKPACKU
B Pa3JIMYHBIX Cpefax. Y HUBEPCAIbHBIN UHIUKATOP.

JlabopaTopHbIe ONBITHI:

8. O3HaKOMJIEHHE C KOJUIEKLIUEN OKCHIOB

9. O3HaKOMJIEHHE CO CBOWCTBAMU aMMHUaKa

10. KauecTBeHHast peakus Ha YIJIEKUCIbIN ra3

11. Onpenenennie pH pacTBOpPOB KUCIIOTHI, IEIOYU U BOIbI



12. Onpenenenue pH JTMMOHHOTO U sI0JI0YHOTO COKOB Ha Cpe3e MJI00B
13. O3HaKkoMJIEHHE C KOJIIEKLUEHN cole
14. O3HakOMJIEHHE € KOJJIEKLUEHN BEIIECTB C Pa3HbIM THUIIOM KPUCTAJUIMUECKON pELIETKU

15. O3HakoMieHue ¢ 00pa3LoM FOPHOU MOPOIbI

IIpakTnueckas padora:

2.ITpu3HaKy XUMHYECKUX PEaKIIni

Tema 5. U3meHeHus1, mpoucxoasinue ¢ Bemecrsamu (13 yacos)

[TonsiTue sABNEHUH, CBSA3AHHBIX C M3MEHEHUSIMH, MPOHUCXOJAIIMMHU C BEIIECTBOM. SIBIEHHUS ,
CBA3aHHBIC C UI3MCHCHHUEM CTPOCHHS BCIICCTBA - (1)H31/I‘-I€CKI/IGI JAUCTUIIALMUA, KpUCTAIJIN3alus,
BBIIAPUBAHME U BO3TOHKAa BEIIECTB, (WIbTPOBaHHE M LEHTpUudyrupoBanue. SBieHus,
CBA3aHHBIC C M3MCHCHHEM COCTaBa BCHICCTBA — XUMHUUYCCKUEC PCAKIIUH. HpI/I3HaKI/I H YCJIOBUA
IMPOTEKAaHUA XUMHUYCCKUX peaKHHﬁ. BBI)IGHGHI/IG TCIUIOTBI U CBE€TA — pCaKIUA rOpCHH. Tloustue
00 9K30- M SHIOTEPMHUYECKHX PEaKIHIX. 3aKOH COXPAaHEHHUS MAaCChl BEMIECTB. XHMHYCCKUC
ypaBHEHUs. 3HAYCHUE UHACKCOB U KOA(D(OUIIMEHTOB.

CocraBineHHe ypaBHEHHN XUMHYECKHUX peakuuil. PacdyeTsl MO XMMHYECKUM YPaBHECHHSIM.
Pemenue 3amay no koau4ecTBy, Macce, 00beMy. PacueTsl ¢ HCTONb30BaHUEM MOHSTHUS «JI0JIS»,
KOT'/Ia MCXO/HOE BEIIeCTBO JaHO B BUJE PACTBOpPA C 3a/laHHOI MaccOBOM /10J1€i paCTBOPEHHOTO
BEIIECTBA WM COJEPXKUT OIPEICTICHHYIO JOJI0 IpUMeceit.

Peaknun pasnokenus. IlpencraBieHne O CKOPOCTH XMMHUYECKOW peakiuu. Karaaum3aTtopsl.
®depmenTsl. Peakiuu coequnenus. Karanutuueckue u HeKaTamuTHUYeCKue peakiuu. OO0paTtumMplie
1 HeoOpaTuMbIe peakiuuu. Peakinu 3amenienus. Ps akTHBHOCTH METaJLIOB, €r0 UCIOJIb30BAaHUE
JUTSI TPOTHO3UPOBAHUS PEAKIIMNA MEXTy METAIZIOM U KHCIIOTOW, METAJIJIOM M PaCTBOPaMU COJICH.
Peakiun oOmena. Peakumnm HeliTpanmu3anuu. YCIIOBUs MPOTEKaHUs peakiuii oOMeHa 0 KOHIIa.
Tunbel XUMUYECKUX pEaKIMi Ha MpUMEpe CBOWCTB BOJBI. Peakius pasioKeHHs] — DIICKTPOJIU3
BOIbl. Peakiiuyn coeauHEHHUS — B3aMMOJEHCTBUE BOIBI C OKCHIAMHM METAIOB M HEMETAJIJIOB,
ycnoBus ux B3aumoieiictBus. [lonarue «ruapokcuapy. Peakuus 3amenienus — B3auMOIeiiCTBIE
BOJIbI ¢ MeTaJUIaMu. Peakiiust oOMeHa - THUJIPOJIU3 BEIIECTB.

JdeMoHcTpanum:

ITpumepsl ¢u3MuUeCKUX SBJICHUN: IUIaBleHUWEe TmapaduHa, BO3rOHKAa HoJa, pacTBOpEHHE
OKpAIIEHHBIX coJiel, T Qy3us AYIMUCTHIX BELIECTB C ropsyel JTaMIOYKH HaKaJTUBaHUS.

[Ipumepsl XMMHUYECKHX SBJICHUN: TopeHue MarHus, ¢(ocdopa; B3aUMOAEHCTBHE COJSIHOM
KHCIIOTBI C MpamoOpoM; IOJy4eHHE THIPOKCHIA MEIHW; PACTBOPEHHE THUIAPOKCHUIA MEAU B
KHCJIOTE; B3aUMOJICHCTBUE OKCHJIA MEIU C CEPHOM KHUCIOTOW IPU HArpeBaHHUM; Ppa3JIOKEHUE



IepMaHraHaTta Kajid WKW IMCPOKCHUIAAa BOIOPOJA; BSaHMOI[efICTBHG pa36aBJIeHHBIX KHUCJIOT C
METalllilaMH

JlabopaTopHbIe ONBITHI:
16. IIpokanuBaHue MeIu B IUIaMEHU CIIMPTOBKHU

17. 3amernienue MeaM B pacTBOPE XJIOPHIa MEH HKEJIE30M

IIpakTnueckas padora:

3. [lpurotoBneHne pacTBOpa caxapa U pacueT ero MacCOBOM JIOJIH B pacTBOpE

Tema 6. PacTBopenue. PacTtBopsbl. CBoiicTBa paCTBOPOB 3JIEKTPOJIUTOB (21 yac)

PactBopenue kak ¢pusnko-xumuueckuid npoiecc. [lonarue o rugpatax U KpuUCTaJIOTUIpaTaX.
PactBopumocts. Kpusbie pactBopumocTH. HackllieHHbIe, HEHACBIIIEHHBIE, I1EPECHIIICHHbBIE
pacTBOpPBL. 3HAYEHHE PACTBOPOB JJISI IPUPOJIBI M CEITBCKOTO XO3MCTBA.

[TonaTre 00 AMEKTPOIUTHYECKON AMCCOLMAIMU. DIICKTPOJIUTHI U HEDJIEKTPOIUTHL. MexaHu3m
AJEKTPOJIUTUYECKONM  AUCCOIMALIMM €  Pa3IMYHbIM  XapakTtepoM  cBszeil.  CTeneHb
ANEKTPOJUTHYECKON Auccormanui. CHIbHBIC U Cla0ble AIeKTPOJUThl. OCHOBHBIC TOJIOKEHUS
TOJl. Nonnsie ypaBHeHHs peakiuid. Peakium oOMeHa, maymue no koHma. Kmaccudukamms
HOHOB M X CBOMCTBA.

Kucnotel, ux xmaccudpukanms. Jluccommarus KUCIOT W HWX CBoiicTBa B cBete TO]I.
MonekynsapHble ¥ HOHHBIE YpaBHEHHUs peakinuil. B3ammonelcTBHE KHCIOT € MeETallIaMH,
OKCHJIaMU METaJUIOB, OCHOBAHUSMH, COJISIMH. VICTIOIB30BaHME TaOIHUITBI PACTBOPHUMOCTH.

OcHoBanus, uUx Kinaccudukanus. Jluccoruanus OCHOBAaHMKW M HMX CBOHcCTBa B cBere TO/I.
B3aumopelictBue oOcHOBaHM C  colisiMH.  Mcrmonp3oBaHME — TaOJMUIBI  PaCTBOPUMOCTH.
BzanMmopelicTBue mieao4Yel ¢ OKCUIaMU HEMETAIIJIOB.

Comm, ux guccoumanus W cBoiictBa B cBere TOJl. B3ammoneiicTBue coieii ¢ MeTaiaMu,
cossimu. Vcnonb3oBaHue TabIUIIBI paCTBOPUMOCTH.

O06o0061u1eHne cBeieHui 00 OKcHIaX, UX KJIACCU(PUKAIIUK U CBOMCTBAX.

I'eneTnueckue pdaael METaJla HW  HEMETAJlIA. I'eneTnyeckas CBA3b MCXKAY KilacCaMu
HCOPraHN4YCCKUX BCIICCTB.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OrmnpeneneHre CTeneHedl OKHUCIECHHUS s
saeMeHTOB. Peakuuy nonHoro ooMena u OBP. OkucauTens ¥ BOCCTAaHOBHUTEID, OKHUCIEHUE U
BocctaHoBneHue. CocraBienue OBP meromom snektponHoro Oamanca. CBOWCTBa MPOCTHIX
BEILIECTB, KUCJIOT U coJieli B cBeTe OBP



JdeMoHcTpanum:

HcnbiTanue BemiecTB M MX  PacTBOPOB  HA  DIIEKTPOINPOBOJAHOCTE. 3aBUCUMOCTh
3JIEKTPOINPOBOTHOCTHA YKCYCHOM KHMCJIOTHI OT KOHUEHTpALMU. [[BUKEHHE OKpPAIIEHHBIX MOHOB B
AJEKTPUYECKOM ToJie. B3aumMoaeincTBue UHKa C CEPOM, COJSHOW KHUCIOTOM, XJIOPUAOM MEIM.
l'openue maruus. BzaumoericTBre XJIOpHOW U CEPOBOJIOPOTHOM BOJIBI.

JlabopaTopHbIe ONBITHI:

18. BzaumoeiicTBrue pacTBOPOB XJIOpHUA HATPUS U HUTpaTa cepedpa
19. [Mony4yenne HEPACTBOPUMOTO THAPOKCH/IA U B3AMMOICUCTBHUE €TO C KHUCIOTaMU
20. B3auMoeiicTBHE KHUCIOT C OCHOBAHUSIMU

21. B3auMoelicTBHE KHUCIOT C OKCUIaMU METAJJIOB

22. BzanMoaencTBHE KUCIIOT ¢ METAJIaMHU

23. B3auMoIeliCTBHE KUCIIOT C COJIIMU

24. B3auMoaeliCTBHE IIET0YEH ¢ KUCIOTaAMU

25. B3auMoaelicTBHE 1IET0UYEH ¢ OKCUIAMH HEMETAJIOB

26. B3auMoaelicTBHE IIETOYEH C COIIMU

27. llony4yeHue U CBOMCTBA HEPACTBOPUMBIX OCHOBAHMIM

28. B3auMoelicTBHE OCHOBHEIX OKCUIIOB C KUCIOTAMHU

29. B3auMoaeiicTBE OCHOBHEIX OKCUIIOB C BOJOU

30. B3anmomeiicTBHE KHCIIOTHBIX OKCHIOB C IIEJI0YaMU

31. BzauMoaeiicTBrE KUCIOTHBIX OKCUIOB C BOJOH

32. B3zaumMoeiicTBUE COJIEH ¢ KUCIOTAaMU

33. B3anmoieficTBHE COJIeH ¢ IenoYaMu

34. B3anMoieficTBHE COJIEH ¢ COISIMHU

35. B3aumopeiicTBHE pacTBOPOB COJIEN C METAJUIaMU

IIpakTnueckas padora:

4 Pemenue SKCIICPUMCHTAJILHBIX 3a/1a4d



Coaepxxanue Kypca Xumum B 9 Kjacce

Tema 1. BBenenme. OO0IIasi XapaKTEePUCTHKA XHMHYECKHX IJIEMEHTOB M XUMHUYECKUX
peakuuii. I[lepuoanueckuii 3axkoH u Ilepuognueckasi cucTeMa XHMHYECKHX 3JIEMEHTOB
J.A. MenneneeBa (10 yacoB)

XapakTepucTuKa NIEMEHTa II0 €ro MOJOXKEHHI0 B [lepmoaudeckoil cucreMe XHMHMYECKHX
anemenToB [I. 1. MenneneeBa. CBoMCTBa OKCHIOB, KHCIIOT, OCHOBAHHUI U COJIEH B CBETE TEOPUU
ANEKTPOJUTHYECKOW JUCCOLMAMM U OKHUCIICHUSI-BOCCTAaHOBJIECHUA. lIoHATHME O mepexoaHbIX
aneMeHTax. AMQoTepHOCTh. ['eHeTnueckuil paa nepexoqHoro aneMenTa. [lepuoanyueckuit 3akoH
n Ilepmommueckas cucremMa xumuuyeckux osneMeHToB J[. WM. MenaeneeBa. Xumuueckas
OpraHu3alus )KUBOW U HEKNUBOW MPUPOAbI. XUMHUYECKHIM COCTaB SAApa, MAHTUU U 3€MHON KOPBI.
XHWMHMYECKHE OJJIEMEHThl B KIETKAX JKMUBBIX OpPraHU3MOB. Makpo- W MHUKPOIIJIEMEHTHI.
O06o001IeHre CBeIeHUH O XMMHMUYECKUX peakiusax. Kimaccudukanus XUMHUYECKHX peaklHid Mo
pa3IMYHbIM TMPU3HAKAM: «UHUCIO W COCTaB pEarupyrolux K 0O0pa3yIOIIMXCS BELIECTBY,
«TerioBo  >PQexT», «HaANpaBlIE€HUE», «U3MEHEHHE CTENEeHEeW OKHCIEHUS JJIEMEHTOB,
00pa3yoIluX pearupyroniue BenlecTBay, «(pasa», «MCHoJib30BaHue KaTtanuzartopa». [lonsrue o
CKOPOCTH XUMHUYECKOW peakiuu. PakTopbl, BIMAIONIME HA CKOPOCTh XUMHUYECKUX PEAKIIMM.
KaranuzaTtops! u katanu3. MTHTHOUTOpPEI. AHTHOKCHIAHTHI.

JleMOHCTpanuu:

Paznuunbie Qopmber Tabmunel . WM. MenneneeBa. Mogenn aToMoB 3JeMEHTOB 1—3-r0
nepuoaoB. Mojienb CTpOSHHs 3eMHOro Imapa (MomepedHblil pas3pes). 3aBUCHMOCTh CKOPOCTH
XUMUYECKONW peakuuu OT TMPUPOJLI PEarupyroluX BEIIECTB. 3aBHCHMOCTh CKOPOCTH
XUMUYECKON peaKkIMu OT KOHIIGHTPAllMd pPEarupyrolluXx BeIIeCTB. 3aBUCHUMOCTb CKOPOCTH
XUMUYECKON PEaKIUd OT TIUIONIAJd CONPHKOCHOBEHHUS PEArHPYIOIIUX BEIIECTB (KUK
CIIOi»). 3aBUCHMOCTh CKOPOCTHM XHMHYECKOW peakluu OT TeMIepaTypbl pearupyroumx
BeIIeCTB. [ OMOreHHBIH W  TETEPOTCHHBIM  Kartauu3bl. DEpMEHTATUBHBIM  KaTalu3.
HNurubuposanue.

JlabopaTopHbIe ONBITHI:
1. Ilonyuenune ruipoKcHua IUHKA U UCCIIETOBAHUE €ETO CBOMCTB.

2.MonenupoBanue mnoctpoeHus: Ilepuonnueckoit cucteMbl Xumuueckux snemeHtoB /. U.
Mengeneena.

3. 3amerieHue xene3oM Meau B pactBope cyabdara meau (I1).

4. 3aBUCHMOCTH CKOpPOCTH XUMHYECKOMN peaknuu OT MNPUPOJAbI PEArupyrommnx BCHICCTB Ha
nmpumMepe B3aUMOJCUCTBHUS KUCIIOT C METaJlJIaMH.



5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIMH OT KOHLIEHTpALMKU pearupyronux BELIECTB Ha
IIpUMEpPE B3aMMOIECHCTBUS [IUHKA C COJITHOM KMCIIOTOM pa3IMYHON KOHIICHTPALIUH.

6. 3aBUCHMOCTb CKOPOCTH XHUMHUYECKOM PEaKLMU OT IUIOIIAU CONPUKOCHOBEHUS PEarupyrOIINX
BELIECTB.

7. MoaenupoBaHue «KUISIIETO CIIOSD.

8. 3aBUCHMOCTb CKOPOCTH XMMHYECKON peakiuu OT TeMIIepaTypbl pearupyroolux BELIECTB Ha
npumepe B3aumojeiicTBus okcuga meau (II) ¢ pacTBopoMm cepHONM KHMCIOTHI pa3IMyYHON
TEMIIEPATYPHI.

9. PaznoxxeHue nepokcua BOJOpo/ia ¢ MoMolibto okcuaa Mapranua (1V) u xartanassl.
10. O6HapyxeHHe KaTajna3bl B HEKOTOPBIX MUIIEBBIX MPOIYKTaX.

11. UurubupoBanue B3auMOHCTBUSI KUCJIOT C METAJIaMU YPOTPOTIHHOM.

Tema 2. Metajubl (15 yacos)

[Tomoxenne meraiuioB B Ileproandeckoi cucreme xumuieckux snemeHToB J[. M. Menneneena.
Merannnueckas KpHUCTaUIMYECKash pelieTka W MeTalUIMdeckas XuMudeckas cBs3b. OOmiue
¢u3uveckue cBoiictBa MeTauioB. CrulaBbl, X CBOMCTBA W 3HAYCHHE. XUMHUYECKHE CBOMCTBA
METaJJIOB KaK BOCCTAHOBHUTEJEH, a TaK)KE€ B CBETE UX IMOJIOKEHUS B AIIEKTPOXUMUYECKOM PAAY
HaIpsDKeHUH MeTaiioB. Kopposus MmeTaiioB u crocoObl 00pbObI ¢ Hel. MeTauibl B pUpo/ie.
OO6mwme crnocoObl UX TMOTYyYEHUS.

OOmiasi xapakTepHCTHKa MICIOYHBIX MeTauioB. Metamiel B mpupoge. OOmmue crnocoObl ux
nosydeHusi. Ctpoenune atomoB. lllemounple MeTamapl — TPOCThIC BelIecTBa. BakHeimine
COCIIMHEHUS IIEIIOYHBIX METAUIOB — OKCHJbI, THAPOKCUIBI U COJIM (XJIOPUIBI, KapOOHATHI,
cynb(darel, HHUTpATBI), WX CBOWCTBA W TNPUMEHEHHWE B HApOJHOM Xxo3siicTBe. KanmiiHbie
yaoOpeHusl.

OO01as XxapakTepuCcTUKa AIEMEHTOB INIaBHOM noArpynisl [ rpynmsr.

Crpoenue aromoB. lllenouHo3emenbHble MeETaIBI — MPOCTHIE BellecTBA. BaxHeiimue
COCIMHEHUS IIEIOYHO3EMENbHBIX METaUIOB — OKCHJIbI, TUIPOKCHIBI U COJH (XJIOPUIBL,
KapOOHaThl, HUTpaThl, CyibdaTsl, (ocdaTel), UX CBOWCTBA U NPUMEHEHHE B HAPOIHOM
XO34MCTBE.

AJTIOMUHAH.

CTpOGHI/IC aToMa, (I)I/I3I/I‘leCKI/Ie U XUMHYECKHE CBOMCTBA MMpoOCTOIrO BCIICCTBA. COG,I[I/IHGHI/IH
AIIOMHUHUA — OKCUI U THAPOKCHI, UX aM(l)OTepHBIﬁ XapakTep. Baxwueiine coayd aqtOMHUHUS.
HpI/IMeHCHI/IC aJIFOMUHMS U €70 COeTUHEHUI.

Keneso.



Crpoenue aroma, (pU3MUYECKHE W XMMHYECKHE CBOMCTBA MPOCTOTO BEIIECTBA. | eHETHUYECKHE
panel Fe*? u Fe*3.

Baxneiimue coym jxene3a. 3Hau€HUE JKeie3a M €ro COEIUHEHMM JUld NMPUPOJAbI U HAapOJHOIO
XO35MCTBA.

JdemoHcTpaumu:

OOpa3supl MISNIOYHBIX W IIEIOYHO3EMENbHBIX MeTauioB. OOpa3iel cruiaBoB. B3ammogeiicTBue
HATpUsl, JUTUA M Kajdblug C BOJOM. B3aummopeicTBHE HATpusi U MarHusi C KHUCIOPOJOM.
BsaumoneiictBue metamioB ¢ Hemerauiamu. [lomyuenue rugpokcuaos xkenesa (11) u (I10).

JlabopaTopHbIe ONBITHI:

12. B3anmoaeicTBre pacCTBOPOB KUCIIOT U COJIEH C METaJUIAMM.

13. O3HaKOMJIEHHE C pyJaMU KeJe3a.

14. OxpamBaHue MJIaMEHU COJISIMU HIEJOYHBIX METAIIJIOB.

15. B3aumMoaeiicTBrE KaabIlUs ¢ BOIOM.

16.1Toy4enne ruipokcuaa KaablKs U UCCIEIOBAHUE €T0 CBOMCTB.
17. TlosrydaeHue TUAPOKCUIA ATFOMUHUS U UCCIIEIOBAHUE €TO CBOMCTB.
18. B3zaumoaelicTBue xee3a ¢ COITHON KUCIOTOM.

19. IMonyuenne runpoxrcuaoB xenesa (1) u (II1) u u3ydyeHune ux CBOUCTB.

[IpakTrueckue paboOTHI:
1.IlomyyeHue u cBOKCTBA COEAMHEHUN METAIIOB

2.Pemenne SKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACIIO3HABAHUEC U IMOJIYYCHUC COCJIMHEHU METAaJJIOB.

Tema 3. Hemerasibl (28 yacos)

OOmasi xapakTepuUCTHKa HEMETaIOB: MoJsiokeHue B Ileproauueckoil cucTeMe XMMHUYECKUX
anemenToB J[. M. MenaeneeBa,0cO0EHHOCTH CTPOEHUSI aTOMOB, IEKTPOOTPUIIATENBHOCTE (D0)
KakMepa «HeMeTauImuHoCTh», psaa D0. Kpucranimyeckoe CTpoO€HUE HEMETAUIOB — IMPOCTHIX
BemiecTB. AimoTponus. Pdusmveckue cBoicTBa HeMeTauioB. OTHOCHTENBHOCTh MOHSATUN
«METaI» U «HEMETaJLD».



Bopopon. Ilonoxenue Bomopona B llepuoauueckoil cucreme XuMudeckux anemeHtoB J[. WM.
MenneneeBa. CtpoeHue aroma U MoJIeKysbl. PU3NYECKHE U XMMHYECKHE CBOWCTBA BOJOPOJA,
€ro MOJIy4CHUC U MPUMCHCHHC.

Bona.

Crpoenue Moiiekynbl. Bogopoanas xumuyeckas cBsa3b. Ousnueckre cBoicTBa BOAbl. AHOMaINU
CBOMCTB BOJIBL ['mapoduibpHble W THAPOPOOHBIE BemECTBA. XUMHUYECKHE CBOWCTBA BOJIBL
Kpyrosopor Bompl B mpupone. Bonoounctka. Aospauus Bojbl. bBbITOBbIE  QUIBTPBHIL.
MuHepanbHble BOABL. JJUCTHIUIMPOBAHHAS BOJIA, €€ MOJyYEHNUE U IPUMEHEHHUE.

OO6ast xapakTepuUCTHKA TaJIOTEHOB.
Crpoenne atoMoB. [IpocThie BelecTBa 1 OCHOBHBIC COCIMHECHUS TAJIOTEHOB, MX CBOMCTBA.

Kpatkue cBenenus o xmope, 6pome, ¢prope u one. [IpuMeHeHne TaIOTEHOB U WX COCTUHEHHH B
HapOJHOM XO35HCTBE.

Cepa.

CrpoeHue aToMa, alJIOTPOIHs, CBOMCTBA U MPUMEHEeHHe poMOudeckoii cepbl. Oxcuanl cepsl (I1V)
u (VI), ux nomyuenue, cBoicTBa U mpuMeHeHne. CepHasi KUCIIOTa U €€ COJIM, UX MPUMEHEHHE B
HapoHOM x03giicTBe. [I[pOon3BOJACTBO CEPHOM KUCIIOTHI.

A3or.

Crpoenune atoma U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BElIeCTBA. AMMHAK, CTPOEHHUE, CBOMCTBA,

nojydeHue u npumeHnenue. Coau aMMOHUS, WX cBoicTBa M mpuMeHeHne. Oxcuapl azora (II) u
(V).

A30THas KHCTIOTa, €€ CBOMCTBa U puMeHeHne. HuTparsl 1 HUTPUTHL, TpobiieMa UX COJIep>KaHus
B CEJIbCKOXO3UCTBEHHOM MPOIYKIIUU. A30THBIE yI0OpEHHUSI.

docdop.

CtpoeHre aTtoMa, ayUIOTPOINHs, CBOWMCTBa Oenoro W kpacHoro ¢ocdopa, MX HpUMEHEHHE.
OcHoBHble coeauHeHus: okcun (ochopa (V) um  oprodochopHas kuciora, Qocdarsl.
dochopubie y1oOpeHus.

Yraepon.

CtpoeHue aTroma, aJuloTpoIus, cBoicTBa Moauukanuii, npumenenue. Oxcuasl yraepoaa (I1) u
(IV), ux cBoiictBa 1 npuMeHeHne. KapOoHAThI: KalbLUT, COJa, MOTAIl, UX 3HaYEHHUE B MPUPOJE
U )KU3HU YEJIOBEKa.

Kpemuuii.

Crpoenue atoMa, KpUCTAUIMUECKUI KpeMHHH, €ro cBoWcTBa W mpuMeHeHue. OKCuj KpeMHUs
(IV), ero nmpupoaubie pazHOBUAHOCTH. CHIIMKAThL. 3HAUYEHHUE COCTUHEHHU KPEMHHUS B KUBOU U
HexuBou npupoje. [loHsaTre o cuaMKaTHON TPOMBIILIEHHOCTH.



JdemoHcTpaumnu:

OOpa31ipl  TaJIOTEHOB — TIPOCTHIX BEUIECTB. B3anMOAEHCTBHE TalOT€HOB C HATpPHEM, C
alloMUHUEM. BbITecHeHHe XJI0poM OpoMa MM HoJla U3 PacTBOPOB MX cosield. BzaumoneiictBue
Cephl C METAJUIaMH, BOJOPOJAOM U KUCIOPOIOM. B3anmoaeiicTBue KOHIIEHTPUPOBAHHOW a30THOM
KHUCIIOTHI ¢ Meabto. [lormoienue yriem pacTBOPEHHBIX BELIECTB WM ra3oB. BoccraHoBieHue
Meau u3 ee okcuaa yriem. OOpasibl MPUPOIHBIX COSNMHEHHI XJI0pa, cephbl, hocdopa, yriaepoaa,
kpemHUsA. OOpa3Ipl BAXKHSUITUX I HAPOJTHOTO XO3SUCTBA CyIb()AaTOB, HUTPATOB, KApOOHATOB,
docdaroB. OOpa3ibl CTEKIIA, KEPAMHUKH, [IEMEHTA.

JlabopaTopHbIe ONBITHI:

20. IMomy4yenue u pacrno3HaBaHUE BOJOPOA.

21. UccnenoBanne NOBEPXHOCTHOTO HATSHKEHUS BOJIBI.
22.PacTBOpeHME IEPMAHraHaTa Kajlvs WK MEAHOTO KyITopoca B BOJIE.
23. I'unparanus o0e3BoxkeHHOro cynabdara meau (II).

24. I3roToBIE€HKE TUIICOBOTO OTIEYATKA.

25. O3HaKOMJIEHHUE C KOJUICKITUEH OBITOBBIX (PUITBTPOB.

26. O3HaKOMJIEHHE C COCTAaBOM MHHEPAIBHOM BOJIBI.

27. KauecTBeHHas peakiys Ha TaJOr€HH1-UOHBI.

28. IlosnydyeHue u pacrno3HaBaHUE KUCIOPO/IaA.

29. I'opeHue cepbl Ha BO3yXE U B KUCIOPOJIE.

30.CgoiicTBa pa30aBiICHHOUN CEPHON KUCIOTHI.

31. U3yyeHue cCBOMCTB aMMHAKa.

32. Pacnio3HaBaHue cojieid aMMOHUS.

33. CpoiicTBa pa30aBiIeHHON a30THON KUCIIOTHI.

34. BzauMoeiicTBUE KOHUEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIBIO.
35. T'openue pochopa Ha BO3AYyXE U B KUCIOPOJE.

36. Pacnio3naBanue ¢ocdartos.

37. 'opeHue yris B KUCIOPOJE.

38. [lomydyeHue yrojbHON KUCIOTHI U U3YyYEHHUE €€ CBOMCTB.

39. Ilepexo kapOOHATOB B TUAPOKApOOHATEI.



40. Paznoxenue rugpokapOoHaTa HaTpHsL.

41. IlomyyeHre KpEMHEBOW KHUCJIOTHI U U3YUYEHUE €€ CBOMCTB.

IIpakTnuyeckue padoThI:
3. Pemenue skcriepuMeHTaNbHBIX 3a4a4 110 TeMe «[loarpynna ranoreHoy.
4. Pemienue sKCniepuMeHTaIbHBIX 3a7a4 1o TeMe «lloarpynmna kucmopoaa.

5. Tlonyyenue, cobupanue U pacro3HaBaHUE Ta30B.

Tema 4. O6001mIeHHEe 3HAHNIH M0 XUMMHU 32 KYpC OCHOBHOI mKoJbl. [loaroroBka
K rocyarapcrseHHoi urorosoit arrecrauuu (C'MA) (14 yacoB)

[Tepnoanueckuit 3akoH u Ileprnonnueckas cucremMa xuMuueckux 3meMeHToB JI. M. Menneneesa.
Ou3nyeckuil CMBICIT TOPSAKOBOIO HOMEpa »JJIEMEHTa, HOMEPOB IMepHoja W TPYMIIbL.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB 3JIEMEHTOB M HUX COEIMHEHHUI B Mepuojax U rpynmnax B
CBETE MIPEJCTABICHUI O CTPOCHNUU aTOMOB 3JIEMEHTOB.

3HaueHue NEePUOJUYECKOTO 3aKOHA. BHIbl XUMUYECKHX CBS3€M M THUIBI KPUCTATLTMYECKHX
pemieTok. B3anMocBsI3b CTpoeHUsT M CBOMCTB BemiecTB. Kiaccudukanus XUMUYECKUX PEaKIIUi
0 Pa3JIMYHBIM MPHU3HAKaM (YKCJIO0 U COCTAB pearupyroux U 00pa3yroInXcsl BEECTB; HAIUIUe
rpaHuIel  pasznena ¢a3; TermmoBod Ah(dEKT; W3MEHEHHWE CTeNeHeW OKUCICHUS aTOMOB;
MCII0JI30BAHME KaTallW3aTopa; HampaslieHue nporekanus). CKOpOCTh XUMUYECKUX PEAKIHUi U
¢dakropsl, BiusApmMe Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEAKIHM U CHOCOObI CMEUICHUS
XMUMHYECKOTO PAaBHOBECHUS.

[Ipocteie M cioXHBIE BemecTBa. MeTauibl U HeMeTaulbl. | eHeTHYecKue psAapl MeTasuia,
HeMeTalyla U THepexogHoro wertamuia. OKcuIbl M TUIPOKCUIBI (OCHOBAHUS, KHCIOTHI,
amoTepHbIe THAPOKCHUIBI), coliu. X cocTaB, knaccudukaius u o0Ine XMMHIeCKre CBOICTBA B
CBETE TEOPHH DJICKTPOIUTUYECKON TUCCOLIUAIIUY.

TemaTnyeckoe IUIaHUPOBaHUe B 8 Ki1acce

Ne | Tema KOJIHMYCCTBO

qacoB




1. | Beenenue 5

2 | ATOMBI XUMHYECKHUX DJIEMEHTOB 10

3 | IIpocTsie BemecTBa 6

4 | CoeqnHeHU XUMUYECKUX DJIIEMEHTOB 13

5 | U3menenus, mpoucxosmiye ¢ BelecTBaMu 13

6 | PactBopenme. PactBopbl. CBOICTBA pacTBOPOB JIEKTPOIUTOB 21

41 68

TO

ro

TemaTHueckoe MIaHNPOBaHUE B 9 Kiiacce

No | Tema KOJIMYECTBO

4acoB

1 | Bepenme. OOmas xapakTepuCTHKa XHMHUYECKHX »djemeHToB u | 10
XUMUYECKUX peakiuid. [lepuoguveckuii 3akoH W TEPHOIAYECKAs
cucTeMa XxuMudeckux 3nmemenToB .M. MennaeneeBa

2 | Merannbl 16

3 | Hemeramnsl 28

4 | O60o0meHre 3HAHUN 1O XUMHUU 3a KypC OCHOBHOHW mmikoibl. | 14
[ToaroTroBka K rocy1apcTBEHHOM UTOTOBOM aTTECTAllUN

n 68

TO

Tro




