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Pa6ouas nporpamma
no xumuH 8-9 kimace

Pa3paborauk mporpammer

YUHUTEIb XUMUH: Mydraxun P.O.



IlosicHuTenbHAS 3amKcKa
Paboyas mporpamma y4eOHOTO mpeameTa «XUMUsh COCTaBlIeHa Ha OCHOBE (peaepaibHOTo
roCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa OCHOBHOTO 00111er0 00pa3oBaHusi, TpeOOBaHUH K
pe3yibpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0o 00pa3oBaHus
110 UCTOPHH, TPUMEPHON POTPAMMBI IO Y4EOHBIM MPEIMETaM ¢ YIETOM MIPUMEPHOI OCHOBHOM
00pa3oBaTebHON MPOTrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus (0400peHa peneHneM
benepanbHOro y4eOHO-METOIMYECKOro 00beIMHEHHS 110 001IeMy 00pa30BaHUIO, IIPOTOKOT OT &
anpenst 2015 roma Ne 1/15 (B pemakuuu npotokona Ne 1/20 ot 04.02.2020), paboueii mporpamma:
Xumust. Paboune nporpammel. [IpenmeTnas nuaus yaeOHUKOB YueOHUKN: XuMus. 8 Kiace : yueo.
s oomeoOpa3oBaTenbHbix opranm3anmii/ I'.E. Pymsutuc, @.I. ®enpamas— M. [pocsenienue,
2021r.

Paboyas mporpamma 1o mpeaMeTy «XHMHsS» COCTaBJIICHA W3 pacueTa 4acoB, YKa3aHHBIX B
y4eOHOM IJIaHE LIKOJIbI:

Kitacc KomnuectBo yacoB B Heie0 OO011e€e KOJIMYECTBO YacOB
8 kmacc 2 68
9 knacc 2 68

IlnannpyemMsblie pe3yJibTaThl OCBOCHHUsI Y4eOHOI0 NpeaMera

JInyHOCTHBIE Pe3yabTATHI:
-OCO3HaHUE CBOEH 3THUYECKOW MPHUHAIJIEKHOCTH, 3HAHWE MCTOPUM XUMHUH M BKJIAJJa POCCUICKOMN
XUMHYECKON HAyKd B MUPOBYIO XUMHUIO;
- (opMupoBaHHE OTBETCTBEHHOTO OTHOILIEHUS K MO3HAHUIO XWMHUHU; TOTOBHOCTU U CIIOCOOHOCTH
oOyuaronuxcs K CaMOpa3BUTHIO M caMOOOpPa30BaHUIO HA OCHOBE M3YyYEHHBIX ()aKTOB, 3aKOHOB U
TEOpUH XWMHH; OCO3HAHHOTO BHIOOpA W TIOCTPOEHWE WHIWBHUIYyAIbHOW 00pa3oBaTeIbHOM
TPAeKTOPHUH;
- (opMupoBaHHE IIEJTOCTHOW E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, HEOTHEMJIEMOW YacThlO,
KOTOPOM SBJISIETCS] XUMHUUYECKAsi KApTUHA MUPAa;
- OBJIaJICHHE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON
MIPAKTUKH, B TOM YUCJIE U XUMUYECKHM;
- OCBOEHHE COIMAJIbHBIX HOPM, MPABUJI NOBEJIEHUS, posiei 1 (opM colManbHOU KU3HU B COLIUYME,
MPUPOJIC€ U YACTHOW KU3HU HA OCHOBE HIKOJIOTUYECKOM KYyIbTYphl U 0O€30IacHOro OoOpalleHus C
BEILIECTBAMU U MaTepHAIaAMU;
- (hopMHpoOBaHHE KOMMYHUKATUBHON KOMIETEHTHOCTH B OOILEHUU CO CBEPCTHUKAMU M B3POCIBIMU
B Ipoliecce 00pa3oBaTeabHOM, OOLUIECTBEHHO MMOJIE3HOHM, yueOHO-HCCIeI0BaTeNIbCKON, TBOPUECKON
U JIPYTUX BUJIOB JI€ATEIHOCTH, CBA3aHHBIX C XUMHUEH.

MeTtanpeaMeTHble pe3yabTaThbl:
- OompeneseHue 1enei cCOOCTBEHHOTO O00y4YeHHsl, TOCTAaHOBKA U (POpMyIUpoBaHUE s ce0s HOBBIX
3a/1ay;
- [UIAHUPOBAaHUE IIyTeH JOCTM)KCHHSI IKEJIaeMOro pe3yiabTaTa oOOydeHHs XHMHUHU, Kak
TEOPETUYECKOT0, TaK U IKCIIEPUMEHTAIBHOIO XapaKkTepa;
- COOTHECEHHE CBOUX JCUCTBUH C IUNIAHUPYEMBIMU PE3yJIbTaTaMU, OCYILIECTBIEHUE KOHTPOJISL CBOEH
NEeSITeIbHOCTH B TMPOLIECCE JIOCTIKEHUS pe3ylbTara, OIpejeieHHe CIOCO00B JEeHCTBUN mpu
BBIMIOJTHEHUN J1A0OPAaTOPHBIX M TNPaKTHUECKUX pPabOT B COOTBETCTBUM C MpPaBUIAMHU TEXHUKHU
0€30IMacHOCTH;
- OIpe/iesIeHue HUCTOYHUKOB XHMUYECKOM HHPOpMAaLUHU, TOJIyuYeHHEe M aHaau3 e€, Cco3JaHue
MH(GOPMAIIMOHHOTO MPOIYKTa U €ro MPe3eHTAlNH;
- HCIOJIb30BAHUE OCHOBHBIX MHTEJUIEKTYyaJIbHBIX OIEpallMii: aHalu3a U CHUHTE3a, CPaBHEHWS U
cucTeMaTH3alnuy, 0000IeHUsI M KOHKPETHU3alluH, BBISIBIEHUE MPUYMHHO-CIIEACTBEHHBIX CBS3eH U
IIOCTPOEHHUE JIOTMYECKOIO PACCYKICHUS M YMO3AKIHOUEHUs (MHAYKTUBHOIO, NEAYKTUBHOIO U IO
aHAJIOTHH) Ha MaTepualle eCTECTBEHHO-HAYYHOT'O COJCPKAHNUS;
- YMEHHUE CO03/aBaTb, IPUMEHITHh U npeoGpa301331>IBaTL 3HaKM U CHMBOJIBI, MOJEJIN U CXEMBI AJIs



peIICHUA y‘-IGGHBIX 1 TIO3HABaTCJIBHBIX 3aJ1a4,



- (QopmHpOBaHHE U pPAa3BUTHE HKOJOTUYECKOTO MBILIUICHHUS, YMEHHE MpPHMEHSATh €ro B
M03HABATENbHOM, KOMMYHUKATUBHOM, COLIMAIBHON MPAaKTUKE U POPECCHOHATBLHOI OpUEHTALINY;
- TeHEepUPOBAHKE UJICH U OTIpe/IeIeHUE CPEJICTB, HEOOXOIUMBIX Ul MX pealn3alliu.
IIpexMeTHBIe pe3y/bTaThl:
BrInyCcKkHUK Hay4YuTCS:

° XapaKTCpUu30BaTb OCHOBHBIC MCTOAbI ITIO3HAHUA: Ha6JIIOI[€HI/IC, HN3MCPCHUE, OKCIICPUMCHT,

° ONNCHIBATEL CBOICTBA TBECPABIX, XUJIKUX, F33006p33HI>IX BCIICCTB, BBIACIISIA UX
CYIICCTBCHHBIC ITPHU3HAKU;

° PACKpBIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSTHH «aToOM», «MOJICKYJIa», «XAMHUYECKHI

QJICMCHT», «IIPOCTOC BCIICCTBOY», «CJIOKHOC BCIICCTBO», KBAJICHTHOCTDL», KXUMHUUCCKAA PCaAKLIUI»,
HCII0JIB3Ys 3HAKOBYIO CUCTEMY XUMUU;

. PacKpbIBaTh CMBICII 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHON TEOPHH;

. pasnuyath XUMHUYECKUE U (PU3NYECKUE SBIICHUS;

. Ha3bIBaTh XUMUYECKHE IEMEHTHI;

. OTIPEJIEINIATh COCTaB BEIIECTB N0 UX popMysam;

. OTIPEJIEINIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCTUHEHUSIX;

. OTPEENATh THUIl XMMHUUECKUX pPEeaKLnii;

. Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUUYECKUX PEAKIIHIA;

. BBISIBIISITh TIPU3HAKH, CBUJIETENIbCTBYIOIINE O MPOTEKAHUH XUMHUYECKON PEeaKINK Mpu
BBITIOJIHEHUH XMMUYECKOT'O OTIbITA;

. COCTaBJIATH (OPMYIIBI OMHAPHBIX COCTUHEHUI;

. COCTaBJISATh YPAaBHEHUSI XUMHUECKUX PEaKLIUi;

. coOnroaaTh mpasuiia 6€30MacHoi paboThl PH MPOBEIEHUH OIBITOB;

. M0JIb30BaThCsl Ta0OPATOPHBIM 000PYIOBaHUEM U TIOCYI0H;

. BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaCChI BEILIECTB;

. BBIUUCIIATH MACCOBYIO JI0JII0 XMMUYECKOI'0 3JIEMEHTa 110 (PopMyJie COeTUHEHNUS;

. BBIUUCIIATH KOJUYECTBO, 00bEM HIIM MAcCy BEIIECTBA IO KOJIUYECTBY, 00bEMY, Macce
peareHToOB WIN IPOAYKTOB PEAKIINH;

. XapaKkTepu30BaTh (PU3NYECKHE U XMMUUYECKHE CBOMCTBA MIPOCTHIX BEILECTB: KUCIOPOJa U
BOJOPOJa;

. 10JIy4aTh, COOMpaTh KUCIOPOA U BOJAOPOL;

. pacro3HaBaTh ONBITHBIM IIyTeM I'a3000pa3Hble BELIECTBA: KUCIOPOI, BOAOPO;

. PacKpbIBaTh CMBICI 3aKOHA ABOrazpo;

. pacKpbIBaTh CMBICI HOHATHH «TEIUIOBOM A3PQPEKT peakuny, «MOJIIPHBIIA 00BEM»;

. XapaKkTepu30BaTh (PU3NUECKHE U XMMUYECKHE CBOWCTBA BObI;

. PacKpbIBATH CMBICII IIOHATHUS «PACTBOPY;

. BBIYHCIIATH MACCOBYIO JIOJIFO PACTBOPEHHOIO BELIECTBA B PACTBOPE;

. IIPUTOTOBIIATE PACTBOPBI C ONIPEAEICHHON MAaCCOBOM J0JIEW PACTBOPEHHOT'O BEIIECTBA;
. Ha3bIBaTh COCUHEHNS N3YUYEHHBIX KJIAaCCOB HEOPraHUYECKUX BEILECTB;

. XapakTepu30BaTh (PU3NUECKHE U XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB: OKCUIOB, KMUCIOT, OCHOBaHUH, COJIEH;

. ONPEAEIIATh IPUHAUIEKHOCTD BELECTB K OIIPEJIEIICHHOMY KJ1acCy COCUHEHMI;

. COCTaBJIATh (POPMYJIbI HEOPIAHUYECKUX COCTUHEHUN U3YYEHHBIX KJIACCOB;

. IIPOBOJUTH OMBITHI, TOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB;

. pacrno3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCJIOT U LIEN0YEH [0 U3MEHEHHUIO OKPACKU
MHIUKATOPa;

. XapaKTepPU30BaTh B3aUMOCBS3b MEX/y KJIACCAMHM HEOPraHUYECKUX COCUHEHM;

. packpbiBath cMbich [lepuoaudeckoro 3akoHa JI.11. Menzeneesa;

. OOBSICHATH (PU3UUECKUI CMBICT aTOMHOTO (HIOPSIIKOBOT0) HOMEpa XMMHUYECKOTO JJIEMEHTa,

HOMEPOB T'PYIIbI U IEpHoJia B nepuoanuecko cucreme [[.1. Menaeneesa;
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° O0OBSICHITH 3aKOHOMCPHOCTU U3MCHCHU CTPOCHUS aTOMOB, CBOICTB 3JIEMEHTOB B npeaciax
MaJIbIX IIEPHUOJAO0OB U I'NIaBHBIX IMOATPYIIIT;

. XapaKTepU30BaTh XUMUYECKUE 3JIEMEHTHI (OT BOJOPOJA 10 KaJIbLiKs) HA OCHOBE UX
I10JIOXKEHUs B iepuoauueckoi cucreme J[.M1. MenneneeBa 1 0COOEHHOCTEN CTPOEHUS X aTOMOB;
. COCTaBJIATh CXEMbI CTPOEHHUS aTOMOB NIepBbIX 20 371€MEHTOB niepuoanyeckoil cucremsl [.1.
MenneneeBa;

. PacKpbIBaTh CMBICI MOHATHI: «XUMUYECKAs CBSI3bY, «AJIEKTPOOTPULIATEILHOCTDY;

. XapaKTepU30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEUIECTB OT THIA KPUCTAJUTMYECKON
peLIeTKY;

. OTPEENATh BUJ XMMHUUECKOMN CBSI3U B HEOPTAHUYECKUX COEIMHEHUSX;

. M300pakaTh CXEMbI CTPOCHHS MOJIEKYI BEIIECTB, 00pa30BaHHBIX pa3HBIMH BUIaMHU
XUMHYECKUX CBI3CH;

. PacKpbIBATh CMBICI MOHATHH «HOH», «KaTHOH», AHHUOH», «JIEKTPOIUTHI»,

KHEDJICKTPOJIUTEIDY, <AJICKTPOJIUTHYCCKAA AUCCOIHUALIUAY, KOKUCIUTCIIb), KCTCIICHDb OKHUCICHUI
«BOCCTAaHOBUTCIIbY, KOKHCICHHUC», «BOCCTAHOBJICHHUC)),

. OTIPENIETISATh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTa B COCIMHECHUN,
® paCKpBIBaTI) CMBICJT TCOpI/II/I SHGKT'pOHI/ITH‘IeCKOﬁ Jucconualnmnm,

. COCTaBJISITh YPABHEHHUSI SJIEKTPOJUTHYECKON TMCCOLMAIMU KUCIIOT, IIEJI0Y€EH, COJIEH;

. O0OBSCHATH CYITHOCTH MPOIECCa IEKTPOTUTHIECKOHN TUCCOIUAIINN U PEAKITUH HOHHOTO
oOMeHa;

® COCTABJIATH ITOJIHBIC 1 COKpaI]_[eHHBIe NOHHBIC ypaBHeHm[ peaKuI/m O6M€Ha;

. OTIPEENATh BO3MOKHOCTh NPOTEKAHUS PEAKINil HOHHOTO 0OMEHa;

® HpOBO)II/ITI) peaKHI/II/I, HO)ITBep)K)IaIOHII/Ie K&‘I@CTB@HHBIfI COCTaB paSJ'II/I'-IHI)IX BCIICCTB,

. OTIPENIETISATh OKUCTUTEh U BOCCTAHOBUTEIID;

® COCTAaBJISITH ypaBHeHI/ISI OKHUCINUTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaKHHﬁ;

. Ha3bIBaTh ()aKTOPHI, BIUSIOIINE Ha CKOPOCTh XUMUIECKOHN PEaAKITUH;

. KJIacCU(PHUITMPOBATH XUMHUUECKHE PEAKIINH 110 PA3IMYHBIM ITPU3HAKAM;

. XapaKTEPHU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM U CBOMCTBAMH HEMETAJIJIOB;

. MIPOBOJIUTH OTIBITHI TIO TTOJTYYCHHIO, COOMPAHUIO M U3YUEHUIO XUMUYECKUX CBONCTB
ra3000pa3HBIX BEUIECTB: YTJIEKUCIIOTO ra3a, aMMHaKa;

. pacro3HaBaTh OTMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YITICKUCIIBIA ra3 U aMMHUAK;

. XapaKTEPHU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM M CBOMCTBAMH METAILJIOB;

. Ha3bIBaTh OPraHMYECKUE BEIIECTBA 10 X (popMysie: MeTaH, 3TaH, dTHJICH, METaHOJI, dTAHOJI,

TIIMLOEPHUH, YKCYCHAs KHMCJIOTa, aMUHOYKCYCHas KUCJI0Ta, CTCAapUHOBAast KUCJI0Ta, OJICKMHOBAas
KHCJIOTAa, I'NIFOKO34a,

® OLCHUBATh BIIUAHUC XUMHUYCCKOT'O 3arpsA3HCHUA OK]C)Y)KaIOH_IeI\/'I Cp€abl Ha OPraHu3sMm
YCJI0BCKaA,

® I'PaMOTHO o6pau1aTLc;1 C BCIICCTBaAMHU B HOBCC,Z[HCBHOﬁ KHN3HHU

® OIIPCACIIATH BOSMOXKHOCTD ITPOTCKAHU S peaKI_[I/Iﬁ HCKOTOPLBIX HpeHCTaBHTeHeﬁ

OPraHn4YCCKuX BCUICCTB C KUCJIOPOA0OM, BOAOPOAOM, MCTAJUIaMHU, OCHOBAHUAMU, I'aJIOT'CHAMU.
BLIHyCKHI/IK MOJIYYUT BO3MOXKHOCTb HAYYUTBCA:

® BbIABUI'ATb U IIPOBCPATH SKCIICPHUMCHTAJILHO I'MIIOTE3bI O XUMHUUYCCKUX CBOMCTBax BEIIECTB
Ha OCHOBC UX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTYIIATh B XUMHUUYCCKHUE PCAKIIUU, O XapaKTEpC
U NPOAYKTAX PA3JIMYHBIX XUMHUYCCKUX peaKHHﬁ;

° XapaKTCpU30BaTh BEUICCTBA 110 COCTaBy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIMBATb
NMPUYNHHO-CJICACTBCHHBIC CBA3U MCIKAY NAHHBIMU XapAKTCPUCTUKAMU BCIICCTBA,

° COCTaBJIATH MOJICKYJIAPHBIC U MMOJIHBIC HOHHBIC YPABHCHUS 110 COKpAILICHHBIM NOHHBIM
YPaBHCHUAM;

° MPOTHO3UPOBATH CIIOCOOHOCTH BCHICCTBA MMPOABIIATE OKHUCIIUTCIIbHBIC UIIU
BOCCTAaHOBUTEIIbHEIE CBOMCTRA C y4€TOM CTEIIEHEN OKHUCICHUS 9JIEMCHTOB, BXOIAIINX B €TI0 COCTAaB,
° COCTaBJIAATh YPABHCHUSA peaKHHfI, COOTBCTCTBYIOIIUX MTOCICAOBATCIIBHOCTH npeBpameHHﬁ

HCOPraHNMYCCKUX BCILICCTB PA3JIMIHBIX KJIACCOB,



. BBIJIBUTaTh U MIPOBEPATH SKCIEPUMEHTAIBHO THUIIOTE3bI O pe3yIbTaTax BO3CHCTBUS
pa3nuYHbBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XHMHUYECKOHN peaKkinu;

® HUCIIOJIB30BAaTh HpI/I06peT€HHBI€ SHAHUA IJId 3KOJIOTUYCCKH I'PAMOTHOI'O ITOBCICHUS B
OKpYKarollen cpele;
® HUCIIOJIB30BATh HpI/I06peT€HHBI€ KIIFOYCBLIC KOMIICTCHI WU ITPH BBIMIOJIHCHHUU ITPOCKTOB U

y4e0HO-HCCIIeIOBATEIBCKIX 33124 110 H3yICHHIO CBOMCTB, CITIOCOOOB IMOJIY4EHHUS U PACIIO3HABAH sl
BCIIECTB;

® 00BLEKTUBHO OIICHUBATH I/IHCI)OpMaHI/IIO 0 BCHICCTBAX U XUMHNYCCKHUX IIPOLCCCaX,

. KPUTHYECKH OTHOCHTBCS K TICEBJOHAYIHOM HH(pOpMaIH, HeToOpOCOBECTHON peKiiaMe B
CpeAcTBax MaccoBoi MH(OpMAaIH;

® 0CO3HaBaTh 3HAYCHHUEC TCOPCTHICCKUX 3HAHUM 110 XUMHUH JJIsL HpaKTI/I‘IeCKOf/'I JACATCIIBHOCTHU
YeJI0BEKa;

® CO3J1aBaTh MOJCIN U CXEMBbI IJIsd PCIICHUA yqe6HBIX U IIO3HaBAaTCJIbHBIX 3aJa4; IIOHUMAaTh

HEOOXOUMOCTH COOIOICHUS TIPEANMCAaHUH, MPeIaraéMbIX B MHCTPYKIIUSX 110 UCIIOIH30BaHUIO
JIEKapCTB, CPEACTB OBITOBON XUMUH H JIP.
Conepxxanue yueOHOT0 npeaMeTa
8 kiacc
Tema 1.HavajbHbIe NOHATHS ¥ 3aKOHBI XuMuH (21 yac)

Tena wm BemectBa. CBOWMCTBA BEIIECTB. OTAJIOHHBIE (DU3MYECKHUE CBOWCTBA BEIIECTB.
Marepuansl 1 MarepuanoBefeHue. Poap XuMum B )KU3HU COBpPEeMEHHOTO oOmiecTBa. OTHOIICHUE
oOuiecTBa K XuMuM: XeMopuius u xeMohoOous.

Meroast wu3yuenust xumuu. HaOmromenuwe. Oxcmepument. MonenupoBanue. Mogenu
MaTepuaIbHbIC  3HAKOBBIE I CUMBOJIHHBIC.

lNazpr. Kunkoctu. Tsépaple BemecTBa. B3anMHBIE mNepexoabl MeEXIy arperaTHbIMU
COCTOSIHUSIMU BEIIECTBA: BO3rOHKa (CyOnumanus) u jaecyOnumanusi, KOHJASHCAlMs U HCIapeHHe,
KPUCTAJUI3ALMsl U TIJIABJICHUE.

®usnueckue sABIeHUsA. UYncThle BellecTBa U CMECH. | OMOT€HHBIE U T€TEPOT€HHBIE CMECH.
Cmecu razooOpasHbie, xuakue W TBEpAbIe. CrocoObl pa3aelieHdus CMecel: MeperoHka, Wiu
JUCTUIUTSLNS, OTCTauBaHue, (GUIbTPOBaHUE, KPUCTAJUTM3AIMS WIIM BbITIapUBaHHUE. X poMaTorpadusi.
[IpuMeHeHne 3TUX coco0OB B TaOOPATOPHOM MPAKTHKE, HA TPOU3BOJICTBE U B OBITY.

XHUMHUYECKHE INeMEHThl. ATOMBI M MOJIeKYynbl. lIpocTeie W CllOXKHBIE BelIECTBa.
Amnorponus Ha npumepe Kuciiopoaa. OCHOBHBIE MOJIOKEHUS aTOMHO - MOJIEKYJIIPHOTO YUYEHUSI.
Nonsbl. BeniecTBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHHUSI.

3Haku (CHMBOJIBI) XUMHYECKHX 3JIeMEeHTOB. MHpopmanus, KOTOpyIO HECYT 3HaKu
XUMUYECKUX AJIIEMEHTOB. OTHMOJIOTHS HA3BaHMM HEKOTOPBIX XHMHYECKHUX DJIEMEHTOB.
[Tepuoanueckas tabnuna xumudeckux anmemeHToB JI. M. MennmeneeBa: KOPOTKONEPHOIHBIN H
JUIMHHOTIEpUOAHbIN BapuaHThl. [leproas! u rpymnmnel. ['1aBHas 1 noGoyHas HOArpymnsl, wim A- u b-
rpynnbl. OTHOCHTEINbHASI ATOMHAs Macca.

Xumuyeckue ¢Gopmynsl. Muaekcel u koddduumentsl. OTHOCHUTEIbHAs MOJICKYIApHAs
Macca. MaccoBasl J0Jii XMMHUYECKOTO 3JeMeHTa B coeauHeHuu. MHpopmanus, KOTOpy0 HeCyT
XUMHYECKUEe (HOPMYIIBI.

BanentHocts. CrTpykTypHble (QOpMyibl. XUMHYECKHE OJJIEMEHTHI C MOCTOSHHOM U
MEPEeMEHHON BaJICHTHOCTHIO. BbiBoA (opmynbl coeauHeHus Mo BaleHTHocTu. OmpeaencHue
BAaJICHTHOCTH XHMMHUYECKOTO dyeMeHTa 1o ¢opmyne BemiectBa. (CocTaBieHUE Ha3BaHHMA
COCIMHEHUH, COCTOSIUX M3 JBYX XUMHUYECKHX OJJIEMEHTOB, [0 BAJEHTHOCTU. 3aKOH
MMOCTOSTHCTBACOCTABABEILIECTB.

XUMHUECcKUe peakuu. PeareHTsl U npoayKThl peakuuu. [Ipu3Haku XUMHUYECKUX PEaKIMid.
VYcnoBus uX TpoTeKaHUss W OpekpamieHus. Peaknuum ropeHus. OK30TEepMUYECKHE U
SHIAOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHMsI MACCHI BElIeCTB. XUMHYECKUE ypaBHEHUs. COCTaBIE€HHUE XUMUYECKUX
ypaBHeHuil. MubopMalus, KOTOpyo HECET XUMUYECKOE YpaBHEHUE.



Knaccupukanuss XMMUYECKHX pEakIUil MO COCTaBY W YHUCIY PEAareHTOB W MPOIYKTOB. THIIBI
XUMUYECKUX peakiuii. Peakium coenuens, pa3iokeHus, 3aMmerienus 1 oomena. Karanuszaropsr u
KaTajus.

Tunsr PACUYCTHBIX 3aJa4q: BBIYMUCICHUA 10 XUMHWYCCKHUM YpPABHCHHAM KOJIHNYCCTBA, O6L€Ma,

Macchl BEIECTBA 110 KOJINYECTBY, 00BEMY, MACCE PEAreHTOB MU IIPOAYKTOB PEAKIIUU.
JlemoHCcTpanmu

Konnexkuust MmatepuaioB v U31€IUi U3 HUX.

Mojenu, ucnoib3yeMble Ha ypoKax (GU3UKH, OMOJIOTHH U TeoTpaduH.

OOBEMHBIE U IIAPOCTEPIKHEBBIE MOJIENIN HEKOTOPBIX XMMHUUECKUX BEIIECTB.

Monenu KpUCTalIM4ecKUX PEeETOK.

Cobupanue npubopa JIst OTyIESHUs T'a3a U MPOBEPKa €ro Ha FTePMETHYHOCTb.
Bo3sronka cyxoro nbaa, iioa uiam HadTaanHa.

ArperaTHble COCTOSIHHSI BOIBI.

Pa3znenenue qByX HECMENINBAIOIUXCS KUAKOCTEN C MOMOLIBIO ASTUTEIBHON BOPOHKH.
Juctumistop u ero padbora.

VYcranoBka st GunbTpoBaHus U €€ padora.

YcTaHoBKa /1715 BeITapUBaHUs U €€ pabora.

Konnekuust 66ITOBBIX MPUOOPOB [Tl PUIBTPOBAHUS BO3AYXA.

Pa3nenenue kpacsuiero BemiecTBa ¢omacTtepa ¢ oMOIIbI0 OyMaXHON Xpomarorpadpuu.
Mopenu auTOTPOIHBIX MOIU(DUKAIINN yriiepoa v Cephl.

[Tony4yenue o30Ha.

[Toptpetsr . 4. bepuemnyca u /. 1. Menneneena.

KopoTtkonepuoanslil 1 jyiiHHONIEPUOAHBIN BapuaHThl [leproanueckoit cuctemsl . U.
Meunneneena

KoncTpynpoBanue mapocTepKHEBBIX MOJEIIEH MOJICKYII.
Annapart Kunna.

Pa3noxxenne 6uxpoMara aMMOHUSI.

l'openue cepbl 1 MarHMEBOM JICHTHI.

[Toptpetrst M. B. JlIomoHocoBau A. JI. JlaByasne.

OnBIThI, WJUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUS MaCChl BELIECTB.

I'openue docdopa, pactBopeHHe NpoayKTa TOPEHHs B BOJIE U MCCIEAOBAaHUE MOTYYEHHOTO
pacTBoOpa JIAKMYCOM .

B3auMonelicTBre CONAHON KUCIOTHI C IMHKOM.

[Tonyuenue runpoxcuna meau(Il) u ero paznoxeHue npu HarpeBaHUH.
JIaGopaTopHbIE OMBITHI

O3HakoMJIEHHE ¢ KOJIJIEKIUEH 1ab0paTOpHOM MOCYIbI.

[IpoBepka nmpubopa Asist HOTydeHHUs Ta30B Ha TEPMETUYHOCTb.

O3HakoMJIeHHE ¢ MUHEpaTaMu, 00pa3yloIUMU TPaHUT.

[IpuroroBiieHne reTepoOreHHON CMECH MOPOLIKOB CEPBI U JKeJle3a U UX pa3/eiiCHuE.
BsaumoneiicTBue pacTBOpOB XJIOPHAOB U HOAMIOB Kallksl C paCTBOPOMHUTpaTa cepedpa.
[Tonyuenue rugpokcuna menu(Il) u ero B3anMoeiicTBUE ¢ CEPHOM KHCIOTOM.
B3anmonenicTBue pacTBopa Colibl ¢ KUCIOTOM.

HpOBepKa 3dKOHa COXPAaHCHUA MACChl BCHICCTB Ha NPUMEPC B3aUMOJCUCTBHUS IIENOYH U
KHUCJIOTEI.

[TpoBepka 3akoHa COXpaHEHHS MacChl BEIICCTB Ha MPUMEPE B3aMMOJCHCTBUSI IIEIOYH U
comu xkene3a (11).



*  PaznoxeHue nepoKcHIa BOAOPOIa C MOMOIIbio okcuaa mapranma (1V).

* 3aMelIeHHE KEIE30M MEIU B MEJHOM KYIIOpPOCE.
[IpakTuyeckue paboOTHI

1. 3nakomcTBO ¢ aboparopHeM oOopynoBanueM. [IpaBuna TexHUKH 0€30MaCHOCTH MPU

pabote B kabunete xumuu. Hekotopsie BUbI padoT. 2. AHaIHU3 MOYBHI
Tema 2. BakuHelimme mnpeacTaBUTeIM Heopranuvyeckux BemecTB. KoanyecTBeHHbIe
oTHomeHust B xumum (18 yacos)

Cocras Bo3ayxa. [Tonstre 06 00bEMHOI J10J1€ KOMIOHEHTA IPUPOTHON Ira30BOM cMecH —
Bo3yxa. Pacuér 00bpEMa KOMIIOHEHTA Ta30BOM CMECH M0 €ro 00BEMHOM /10J1e 1 HA000POT.

Kucnopon. O3zon. Ilonyuenue «kwuciopoma. CoOupaHue U pacrno3HaBaHUE KUCIOPOA.
XUMHYECKHE CBOMCTBAa KHUCIOPOJA: B3aUMOJAEHUCTBUE C METAJUIAMU, HEMETAJUIAaMHU U CIIOKHBIMU
BeecTBamu. [Ipumenenue kucinopoaa. KpyroBopot kuciaopojia B Ipupo/e.

Oxkcunpl. OOpazoBaHue Ha3zBaHUI OKCHIOB 10 uX (hopmynam. CocraBieHue Gopmysn OKCUIOB
0 UX Ha3BaHusAM. lIpencraBuTenu OKCHIOB: BOAA M YTJIEKUCIBIN ra3, HETaéHas U3BECTb.

Bonopon B mpuposae. @usnmyeckre M XUMUYECKHE CBOWCTBA BOJOPOJA, €ro IMOJy4YE€HUE U
MIPUMEHEHUE.

Kucnotel, ux cocraB u knaccudukanus. Muaukaropsl. Tabnuia pacTBOPUMOCTH.
ConstHast ¥ cepHast KUCIIOThI, UX CBOWCTBA M IPUMEHEHHUE.

Conn, ux coctaB W Ha3BaHuda. PactBopumocTh cosiei B Boje. [lpencraBurtenu conei:
XJIOpUJ HaTpus, KapOoHAT HaTpusl, pocdaT KanbLus.

[Tocrossnnas Asoragpo. KomwmuectBo BemectBa. Mosib. MossipHas macca. KpaTHble
€IMHULIBI U3MEPEeHMs] KOJIMYeCTBa BEIIECTBA — MWJUIMMOJb M KUJIOMOJIb, MUJUTUMOJIApHAs W
KUJIOMOJISIpHAsi MacChl BELECTBA.

Pacu€rbl ¢ ucnonb3oBaHHEM MOHSATHH «KOJIMYECTBO BEHIECTBA», «MOJSIpHas Maccay,
«TIOCTOSIHHAsE ABOTA/IpoO».

3akoH ABoranpo. MomsipHbIi 00BEM Ta3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTh
OJIHOTO Tra3a Mo JIPYroMmy.

KpatHble enuHuUIBl W3MEpEeHUS — MUUIMMOJSIPHBIM M KUJIOMOJIAPHBIA  OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacuérbl ¢ wucnonb3oBaHHEM MOHATHH «KOJIMYECTBO BELIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00bEM T'a30B», «IIOCTOSIHHAST ABOTAIPO».

Pacu€rbl ¢ wucnonb30BaHHEM MOHSATHH «KOJIMYECTBO BEHIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00BEM T'a30B», «UUCIO0 ABOTAIPO».

I'unpocdepa. Kpyrosopot Bonsl B npupojae. Puznueckue U XUMUYECKUE CBOICTBA BOJBI:
B3aUMO/ICHCTBUE C OKCUIAMH.

OcHoBanusi, uX cocTaB. PacTBopumocTh OCHOBaHMW B Boje. M3MeHeHHE OKpacKu
WHIUKATOpOB B IIenouHoil cpexae. I[lpencraBurtenu mienodeil: TUAPOKCUABI HATpUA, Kalus U
KaJbIHs.

PactBoputens u pactBopéHHOE BemmecTBO. PactBopwl. PacTtBopenue. I'maparsl. MaccoBas

J0JIA paCTBOpéHHOFO BCIICCTBA.
Tumnsl PACUYCTHBIX 3aJla4: pacucT MacCOBOH JI0JIH pacCTBOPCHHOI'O BEIICCTBA B paCTBOPC.

JemoHcTpauu
* Omnpenenenre coaepKaHus KUCIOPOAA B BO3AyXE.
* [lomyyenue kucnopo/ia pa3nokKeHUeM IepMaHraHaTa Kajlus U epoKcuaa BOAOPOIA.
* (Cobupanue METOJ0M BBITECHEHUS BO3AyXa U BOJIBI.
* Pacno3naBanue kucnoposa.
* Topenue maraus, xenesa, yris, cepsl u pochopa B kuciopoe.
¢ KoJutekiuys OKCUJIOB.
* Tlomyuenue, cobupaHue U pacro3HaBaHUE BOJIOPO/IA.
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* T'openue Bogopoaa.

* BsaumoneiictBue Bojgopoaa ¢ okcugom meau(Il).

® KOHJICKI_[I/DI MHHCPAJIBbHBIX KUCJIOT.

* IIpaBwmiio pazbaBiaeHUS CePOl KUCIOTHI.

* Koumexkuus conen.

* Tab6mua pacTBOPUMOCTH OCHOBAHUI, KUCIIOT U COJIEH B BOJIE.

® HGKOTOpI)Ie METaJIbl, HEMETAJIJZIBI 1 COCANHCHUA KOJIMYECTBOM BCIICCTBA B 1 MoIb.

*  Moenb MOJSIPHOTO 00BEMa ra3000pa3HBIX BEIIECTB.
JlaBopaTopHbIE OTIBITHI
* IlomyTHeHUE U3BECTKOBOM BOJBI IPU MPONYCKAHUM YIIIEKUCIIOTO Tra3a.
* IlomydeHue BOIOPO/Ia B3aUMOJIECUCTBUEM [IUHKA U COJITHON KUCIIOTHI.
* Pacrno3HaBaHue KHCIOT MHIUKATOPAMHU.
* l3meHeHUe OKpacKy WHIUKATOPOB B IIEJIOUYHOM Cpe/Ie.
* O3zHaKoOMJIEHHE C MpenapaTaMu JOMAaIIHEeNW WK IIKOJIbHOM aTeyku — pacTBOpaMHu

IIEPOKCH/IAa BOJOPO/IA, CHUPTOBOM HACTOMKH HOJA M HAIIATBIPHOTO CIUPTA.

[IpakTueckue paboOThI
3. TNomywyenue, cobupanme W pacno3HaBaHue kuciopoma. 4. Ilomydenue, coOumpaHme u
pacrio3HaBaHue Bojopoaa. 5. IlpuroTomieHwe pacTBOpOB cojell ¢ WX 3aJaHHOW MaccoBOM
JIOJICH.

Tema 3. OcHOBHBIE KJIacChl Heopranneckux coeanHenuii (10 yacon)

O6o0mmenue cBeieHnit 00 OKCHAax, X Kiaccu(ukanyy, Ha3BaHUsIX U cBoiicTBax. CriocoObl
TTOJTyYCHUST OKCHJIOB.

OcHoBaHusl, WX Kiaccuukanus, Ha3BaHUS W CBOWCTBA. B3ammonelcTBHE ¢ KHUCIOTaMH,
KHCJIOTHBIMHU OKCUJAMU U COJIAMH. Pa3iiokeHrne HepacTBOPUMBIX OCHOBaHHUH. CIOCcOObI MOTyICHHS
OCHOBAaHHII.

Kucnotel, ux ximaccudukanus u HazBaHusa. OOmMe XUMHYECKHE CBOWCTBA KHCIIOT.
B3anmopeiicTBiue KHUCIOT € METAUIAaMH. OJJEKTPOXUMUYECKUW Pl HANPSIKEHUH METaJIOB.
BsauMonelicTBre KUCIIOT ¢ OKCUIAMH METAJIIOB.

B3anmopeicTBie KUCIOT ¢ OCHOBAaHUSIMU — peaklusl HeuTpain3auuu. B3aumoaeicTBrue KUcioT ¢
cossimu. [lomydeHne 6ECKUCTOPOTHBIX U KHCIOPOICOACPKAIINX KHCIIOT.

Conu, ux kinaccuduKamusa U CBOKWCTBa. B3anMoielicTBre cojiel ¢ MeTallilaM, 0COOCHHOCTH
ATUX peakuuii. B3aumoaeicTBue coliei ¢ COMAMM.

'enernueckue psiabl MeTaia U HeMeTaula. ['eHeTHYeckas CBsI3b MEXAY Kilaccamu
HEOPraHUYECKUX BEILIECTB.

JlaGopaTOpHBIE OTIBITHI

* BsaumogeiicTBHE OKCHIA KAIBIMSA C BOJIOM.

* IlomyTHEHHE U3BECTKOBOM BOJBI.

* Peakuus HEUTpaIU3aIUU.

* Tlonmyuyenue ruapoxcuaa meau(ll) u ero B3aumoielicTBUE C KUCIOTOM.
*  Paznoxenue ruapokcuaa meau(Il) mpu HarpeBanum.

* BszaumojeiicTBHE KHCIIOT C METaJIJIAMH.

* BsaumoaeMcTBHUE KUCIOT C COJISMHU.

*  (3HaKOMIICHHE C KOJUIEKIIUEH COJICH.

* BsaumogeiictBue cynbdara menu(Il) c xxenezom.

* BizaumojeicTBHE COJIEH C COSIMU.

* T'enernueckas CBA3b Ha IPUMEPE COCIUHEHUIN MEIH.
[IpakTnyeckue paboThI
6. Pemenue skcrepuMeHTAIBHBIX 331a4.
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Tema 4. Ilepuonmueckuii 3akoH u Ilepuoamueckas cucreMa XxuMu4yeckux djaemeHToB /[ U.
MenjesieeBa u cTpoeHne atoma (8 4acoB)

EcrtecTBeHHblE CceMelcTBa XMMHUYECKMX 3JEMEHTOB: ILIEJIOYHbIE M IIEJIOYHO3EMENbHbIE
MeTaJUIbl, TaJOreHbl, HHEPTHBIE (Omaropoanbie) razbl. AM@oTepHOCTh. AMQOTEpHBIE OKCHIBI U
rugpokcuabl. KoMIuiekCHbIE COu.

Otkpsitue . Y. MenneneessiM Ilepuoanueckoro 3akona u coznanue um llepuonnyeckoit
CUCTEMbl XUMHUYECKUX JIEMEHTOB.

ATOMBI Kak ¢opma CYIIECTBOBAHUS XHMHUYECKHX 31eMEHTOB. OCHOBHBIE CBEICHHUS O
CTpoeHUM aToMOB. Jloka3aTenbCTBa CIIOXKHOCTM cTpoeHusi atomoB. Ombitel Pesepdopna.
[InanerapHast MOJIeNIb CTPOEHUS aTOMA.

CoctaB aToMHBIX siiep: HpPOTOHbI, HEUTpoHbl. (OTHOCUTENbHAs aToOMHas Macca.
B3anMoCBsI3b NOHATUH «TIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAsI MAcCay.

Muxkpomup. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YpPOBHEH aTOMOB XHMHUYECKHX
anemeHTOB NelNe 1-20. [ToHsiTHE O 3aBEpPIIEHHOM YJIEKTPOHHOM YPOBHE.

N3oronbl. ®usnyeckuil cmpica cuMBosvkHu [lepuoanueckoit cuctemsl. CoBpeMeHHas
¢dopmynuposka [lepronnueckoro 3akoHa. Mi3MeHeHUs: CBONCTB 2I€MEHTOB B NIEPHUOAAX U IPYyMIaXx,
KaK (DyHKIIHS CTPOEHHUS IEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa »dJeMEHTa-MeTalla M JJIeMEHTa-HeMeTalljla 10 MX IOJIOKEHUIO B
[Tepuonnueckoit cucreme xumudeckux 3memeHToB . . Menneneena.

JlemoHCcTpamu

*  Paznuunbie popmbl TAOIHI] TEPHOTUIECKON CUCTEMBI.

* Mogemuposanue nocrtpoenus [lepunoguueckon cucremsl [1. 1. Menneneesa.

*  Mogenu aTOMOB XUMHUYECKHX 3JIEMEHTOB.

*  Mojenu aTOMOB 3JIeMeHTOB 1—3-T0 IeproI0B
JlaGopaTopHBIE OTIBITHI.

* [lomydyenue ampOTEpPHOTO THAPOKCHIA U UCCIICIOBAHUE €TI0 CBOMCTB.
Tema 5. Xumuueckasi cBsizb. OKHCJIUTEIHLHO -BOCCTAHOBUTEIbHBIE peaknuu (11 yacoB)

WNonnas xumuueckas cBsizb. MoHbI, oOpa3oBaHHbIE aTOMaMH METAJIOB M HEMETAJIOB.
CxeMbl 0Opa3oBaHMsI MOHHOW CBS3U i1 OWHApHBIX CcOenWHEHHMA. VMOHHBIE KPUCTALTHYECKUE
peméTku M (pu3nUecKue CBOMCTBA BEHICCTB C ATHUM THUMOM pemérok. [lonstue o GopmynbHOU
€/IMHHULIE BEIIeCTBA.

KoBanenTHas xumuueckas CBs3b. DJIEKTPOHHBIE U CTPYKTypHbIe (hopmynbl. KoBanentHas
HernoJigspHas CBsi3b. CxeMbl 0Opa3oBaHHs KOBAJIGHTHOW CBSI3M JUIsl OWHApHBIX COEAMHEHU.
MouiekynsapHble U aTOMHBIE KpPUCTAJNIMYECKHE PEHIETKH, M CBOMCTBA BEIIECTB C ITHUM THUIIOM
PEUIETOK.

DNeKTPOOTPULIATENbHOCTh. P snexkTpooTpuniarensHocTd. KoBaneHTHas — mossipHas
XUMHueckas cBsi3b. Jumosib. Cxembl 00pa30BaHUsl KOBAJCHTHOM MOJIAPHOM CBSI3U JUIsl OMHAPHBIX
coeuHeHU. MOJEKyIsIpHbIE U aTOMHBIE KPUCTAUIMYECKUE PEIIETKU, CBOMCTBA BEIIECTB C 3TUM
TUIIOM PEIIETOK.

Mertannuueckas XUMHUYECKas CBSI3b M METAUIMUECKas KpHUCTAJUIMYecKash pemérka.
CBoiicTBa BEIIECTB € 3TUM THIOM peléTok. Eannas npupoia XuMu4eckux CBs3eil.

Crenenp oxucinenus. CpaBHEHUE CTENEHM OKUCICHHS W BalieHTHOcTH. IIpaBuna pacuéra
CTeTeHeW OKUCIICHUS 10 POPMYIIaM XUMHYECKUX COCTUHEHUI.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OnpeneneHue CTENeHEH OKUCIEHUS s
AIIEMEHTOB, 00pa3yIOMINX BEIIECTBA Pa3HbIX KIaccOB. PEaKIIMMMOHHOTO OOMEHAa U OKUCIUTEIHHO-
BOCCTAHOBUTENbHbIE peakiuu. OKHUCIHUTENbh U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHE.
CocraBiieHHE YpPaBHEHUW OKHUCIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUIUNA METOJOM 3JIEKTPOHHOIO
OamaHca.

JleMoHCTpamu

*  Bugeo (I)pal"MeHTLI U cnanapl «MoHHas XuMu4decKkas CBS3b ».
® KOHJ’ICKHI/IH BEILIECTB C HOHHOM XMMHYECKOM CBSA3BIO.
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* Moaenu MOHHBIX KPUCTAININYECKUX PEIIETOK.

*  Bugaeodparments! u cnaiiasl «KoBajgeHTHasIXUMHUECKAs! CBS3bY.

* Koleknus BelecTs MOJIEKYJIIPHOTO U aTOMHOT'O CTPOCHHUS.

* Mogzenu MOJIEKYISIPHBIX M ATOMHBIX KPUCTAIIINYECKUX PEIIETOK.

* BugaeodparmMeHTsl U cnaifpl «MeTamumyeckass XUMUYECKast CBA3hY.

*  Komeknus «MeTtauisl U CIUIaBbD».

* BszauMojeHCTBHE IMHKA C CEPOid, COJITHON KHCIOTOH, Xiopunaom meau (I1).
* T'opeHue marsus.

* BsaumopelcTBUE XJIOPHOU U CEPOBOJOPOIHON BOJBI.
JlabopaTopHbIE OTIBITHI

* M3roroBieHre MOJIeH, WIITIOCTPUPYIOLEH CBOMCTBA METANINYECKON CBS3H

9 knace
Tema 1. [loBTOpeHue u 00001IeHHE CBeeHUI 10 Kypcy 8 kiacca. Xumunuyeckue peakuuu (5
4acoB)
bunapnsie coequaenust. Okcubl cojieoOpasyrolre U HeconeoOpasyromue. [ uapoKCuIb:
OCHOBaHUsI, aM(poTepHbIe, KUCI0Thl. CpenHue, kucible, ocHoBHble COmH.

O060011eHre cBeleHui 0 XUMHUYECKUX peakuuax. Knaccuukanus XUMHUECKUX peakiuil
[0 Pa3JIMYHBIM OCHOBAHUSM: COCTAaBy M YHCIY pearupyroumux H oOpa3ylolluXcs BeIIeCTB,
TertoBoMy 3¢ deKTy, HapaBICHUIO, H3MEHEHHUIO CTEIIEHEH OKUCIICHUS SJIEMEHTOB, 00pa3yOIINX
pearupyrolue BeuiecTna, hase, NCIOIb30BaHUIO0 KaTalu3aTopa.

[Ionatne o ckopocTH XUMHUYECKOM peakuuu. @DaxTopbl, BIMAIOIMIKE Ha CKOPOCTbH
XMMHUYECKUX peakuui: NpHUpoJia pearupyrollux BelIecTB, MX KOHILEHTpalus, TemIeparypa,
IJI0LIa/1b CONPUKOCHOBEHHMS, HATMUne KaTanuzaTtopa. Karamms.

JdemoHcTpauuu

* (O3HaKOMIIEHHE C KOJUIEKIIMSIMU METAIOB U HEMETAIIOB.
*  (O3HaKOMIJICHHE C KOJUISKIIMSIMHI OKCHIOB, KHCJIOT U COJICH.
* 3aBHCUMOCTH CKOPOCTH XUMHUYECKOH PEaKIIuy OT MPUPOJIbI PEarupyromuX BEIICCTB.

* 3aBUCHUMOCTH CKOPOCTH XUMHAYECKOHN peakuu OT  KOHIICHTPALUH
pearupyromux BemecTB.

* 3aBUCUMOCTD CKOPOCTH XUMHYECKON peaxkiuu oT IJIOIIAU
CONPUKOCHOBEHHUS PEarupyroux BeIEeCTB ((KUIISIIIUUCION»).

aBUCUMOCTD CKOPOCTH XUMHYECKON aKLUU OT  TeMIeparyphl

* 3 e e eMIe
pearupyrouux BeIecTs.

JlaGopaTopHble ONBITHI

* BzaumojelicTBue aMMHaKa ¢ XJOPOBOJIOPOJIOM;

* Peakuus HEUTpaU3alUY;

* HaOmroaeHue TemioBoro 3 dekra peakiuu HeHTpaaInu3alui;

* BsaumogeiictBue ceproit kuciaoTsl ¢ okcuaom meau (11);

* PaznoxeHue nepokcuaa BOJ0Opoa ¢ MOMOIIbIO KaTajaa3bl KapToQes;

* 3aBUCHUMOCTb CKOPOCTHM XHMHUYECKOH peakluy OT MPHUPOJbI Pearrpyrollux BElIecTB Ha
mpuMepe B3aMMOJCHCTBHUS PacTBOPOB THOCyibhaTa HaTpus H xjopuga Oapus,
THOCYJIb(aTa HATPHUs C COJITHOU KUCIIOTOM;

®* 3aBUCUMOCTh CKOPOCTHM XHUMHUYECKOM peakIuu OT MPUPOJAbl METaUIOB NpU UX
B3aMMOJICHCTBUHU C COJISTHOM KHUCIOTOIM;

*  3aBHCHMOCTb CKOPOCTH XHUMHYECKOH PEaKIUU OT MPUPOIbI KHCIIOT MPH B3aUMOJICHCTBUN
HX C JKEJIe30M;

*  3aBHCUMOCTH CKOpPOCTH XHUMHUYECKOH pCaKknuun OT TEMIICPATYPHI;
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*  3aBHCUMOCTH CKOpPOCTH XUMHUYECKON pPCakuu OT KOHICHTpAIN»

* 3aBUCUMOCTb CKOpPOCTH XHMMMUYECKOM peakuu OT IUIOWAAU COIPUKOCHOBEHMS
pearupyroIux BeLeCTB;
*  3aBHUCHMOCTb CKOPOCTU XUMHUYECKOH peakliy OT KaTajlnu3aTropa.
Tema 2. XumMu4ecKue peakiuu B pacrBopax 3jekTpoJuToB (10 yacos)

[TonsiTHE 00 ANIEKTPOIUTUUECKON JUCCOLUALIMH. DIEKTPOIUTHI U HEAIEKTPOJIUTHIL.
Mexanusm nuccounanuu. Crenens quccounanui. CUIIbHBIE U Cl1a0ble 3JIEKTPOIUTHI.

Ocnosuebie nosoxenust T/, Knaccudukanus nonos. Kuciorel, 0CHOBaHUS U COJIM KaK
ANeKTPOoNHThL. VX KiaccuuKkanus u JUCCOIHAITHS.

OOurre xuMUYecKre CBOMCTBA KUCIOT: Peakiiun noHHOTO 00MeHa. MomneKysipHbIe U
MOHHbIE (TIOJTHbIE U COKPAILEHHbIE) ypaBHEHUS. XUMHUYECKUN CMBICI COKpAIlEHHbIX YPaBHEHUH.
VYcnoBust poTeKkaHus peakiuii HOHHOro oOMeHa. P akTMBHOCTH METaIlIOB.

OO01ne XMMHUYECKUE CBOMCTBA IIeJI0YE: B3aUMOJICHCTBUE C KMCIOTaMHU, OKCHJIAMHU U
cosisiMu. OO1IMe XUMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAaHUI: B3aUMOAECHCTBHE C
KHMCJIOTaMH, Pa3JI0KEeHHE IIPU HarpEBaHWH.

I'unponus, kak 0OMEHHOE B3auMOIeHCTBUE COoJIell ¢ BOAOM. ['uaponn3 conu CunbHOTO
OCHOBaHUS U cy1aboit kucaoTel. ['uaponus conn cnaboro 0oCHOBaHUS U CUIIbHOM KucioTsl. [kana
pH.

CBolicTBa KHACIIOT, OCHOBaHUM, OKCUIO0B U coJieil B cBete TOJ] u OBP.

JdeMoHcTpanum.
* HcnplTaHue BEIECTB U KX PACTBOPOB Ha 3JIEKTPOIIPOBOIHOCTE;
*  3aBUCHUMOCTb JIEKTPOIIPOBOIHOCTH YKCYCHOW KUCIIOTBI OT KOHIIEHTPAIINH;
* JIBMXKEHHE OKPAIIEHHBIX HOHOB B AIEKTPUYECKOM TOKE;

* OmnpeneneHNE XapakTepa Cpeabl B paCTBOPAX COJIECH.
JlaGopaTopHble ONBITHI

* Jlucconmanus ciaaObIX 3JIEKTPOJIUTOB Ha IPUMEPE YKCYCHON KHUCIIOTHI;

* l3MeHeHHEe OKPACKU MHIUKATOPOB B KUCIION CPEIE;

* Peakuus HeUTpaM3aluyu pacTBOPA IIEJIOYH C PA3INYHBIMU KUCIOTaAMU;

* Tlonyuenue okcuna meau (1) u ero B3anMoelicTBHE ¢ pa3IMYHBIMUA KUCIOTAMH;

* BsaumoeiicTBre CHIIbHBIX KUCIOT ¢ okcuaom meau (I1);

* B3auMopeicTBUE KUCIOT C METAJIIAMU;

* KauecTBeHHas peakiys Ha KapOOHAT-HOH;

* [lomydyeHue cTyqHS KDEMHUEBOU KHCIIOTBI

* KauecTBeHHas peakiys Ha XJIOPU/I- U CYJb(aT-uOHbL;

* l3MeHeHue OKpacKy MHAUKATOPOB B LIEJIOYHOM CPEE;

* BzaumopeiicTBue MIENOYEH € YTIEKUCIIBIM Ta30M;

* KauecTBeHHas peaklis Ha KATUOH AMMOHHS;

* Tlonyuenue ruapokcuaa meau (11) u ero pasnoxenwue;

* BzaumogeiicTBue KapOOHATOB C KUCIOTAMU;

* Tlonyuenue ruapokcua xenesa (I11);

e BsaumogeiicTBre xene3a ¢ pactBopoM cynbdara meau (11).
ITpakTuyeckue paboTsl 1. CBOICTBA KUCIOT, OCHOBaHUH, OKCUIOB U cojeit B ceere TO/] u OBP.
Tema 3. HemeTauibl 1 ux coequHenust (25 yacos).

OOmiass  XapakTepuCTHKa HEMETaJUIOB: TMOJIOKEHHE B  TMEPHOJUYECKONH  CHCTEMe

JN.M.MengneneeBa, OCOOCHHOCTH CTPOEHHE AaTOMOB, DJIEKTPOOTPUIIATEIHHOCTh KaK Mepa
CHEMETATTUYHOCTHY, P JIEKTPOOTPULIATENbHOCTH. KpUcTalmnyeckoe CTpoeHne HEMETAIIIIOB —

IPOCTBIX BCUICCTB. AJ'IJ'IOTpOHI/ISI. dusndeckue cBoiicTBa HeMeTalI0B. OTHOCUTEIBHOCTL MOHSATHI
«METALD», KHEMCTAJLII».
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OOmas xapakrepuctuka ranoreHoB. Ctpoenue artomoB. IIpocThie BemiecTBa, UX
¢u3nveckue U XUMHUYECKHE CBOWCTBA. OCHOBHBIC COEIMHEHHUS TaJIOTEHOB (TaJIOT€HBOJIOPOIBI U
raJIOr€HU/Ibl), X CBOICTBA.

KauecTBeHHBIC peakIuy Ha XJIOPUA-UOHBI. KpaTkwe cBemeHus o xyjope, oOpome, ¢prope u
none. [IpuMmeHenue rajJjoreHoB B HApOJHOM XO35IHCTBE.

Cepa. CrpoeHue arToma, aJIOTPOIMSA, CBOMCTBAa U INPUMEHEHHE POMOUYECKOW CEphl.
Oxkcunpl cepsl (1V) u (VI), ux nonydenue, ceoictsa u npuMmeHeHue. CepoBOIOPOIHAS U CEPHUCTAS
kucinoTsl. CepHasi KHMCIOTa M €€ COJIM, UX NPUMEHEHUE B HAapoJHOM Xo3siicTBe. KauecTBeHHas
peaknus Ha Cylb(daT-HoH.

Azot. CTpoeHue aroma M MOJIEKYJIbI, CBOWCTBA MPOCTOrO BelleCTBAa. AMMHUAK, CTPOEHUE,
CBOMCTBA, mojydyeHue U mnpuMmeHeHue. Coau aMMOHHUSA, MX CBOWCTBAa U TNpuMeHEHHA. OKCHIBI
azora(ll) u (IV). A3oTHas kucioTa, €€ CBOMCTBA M MpUMEHEHHe. HUTpaThl 1 HUTPUTHI, MPOOIeMa
WX COJIEpKaHUs B CEITBCKOX03IUCTBEHHON MPOAYKIIUUA. A30THBIE yIOOpEHUS.

®ochop. CrtpoeHune aroma, amIoTPONHUs, CBOMCTBAa Oenoro M KpacHoro Qocgopa, ux
npumenenne. OcHOBHBIE coenuHenus: okcun pochopa ( V), oprodochopnas kucnora u dpocdatsl.
dochopubie ynoodpeHus.

VYrnepon. CrpoeHue artoma, aUIOTPOIHUS, CBOMCTBA aUIOTPOMHBIX MOAM(PUKALINM,
npumenenne. Okcuasl yrinepona (II) u (IV), ux coiictBa u npuMmeHenue. KauecTBeHHas peaxiust
Ha yIrJeKUCHasld ra3. KapOoHAThl: KajbllUT, COJa, IMOTAll, WX 3HAUYCHHWE B TPHUPOAC U >KU3HU
yenoBeka. KauecTBeHHast peakiiys Ha KapOOHAT-HOH.

Heoprannueckue v oOpraHuyeckue BEIIECTBA. YTIJIEBOJOPOJAbI. OTWUJIEH M AaleTHJIEH.
I'openue yrnesoopoaoB. KauecTBeHHbIE peakiiii Ha HETIPEAEIbHBIE YIIIEBO0POIbI.

OTUIOBBI CIHMPT MOJy4YeHHE, NpUMEHeHue M (usnosornyeckoe neiicrsue. [nmunepus.
KauecTBeHHast peakuus Ha MHOTOaTOMHBIE CHUPTHI. YKCYCHas KHCJIOTa — MpeACTaBUTEIh
KapOOHOBBIX KUCJOT.

Kpemuuii. CTpoeHue aroMa, KpUCTAUIMYECKHII KPEMHHM, €ro CBOMCTBA M MPUMEHEHHE.
Oxcun kpemuus (IV), ero mpupoassie pa3sHOBHAHOCTH. CHIMKATHL. 3HAYEHHE COCAUHCHHM
KpEMHHUS B )KUBOW U HE)KUBOU Tipupoje. [IoHsATHE O CUITMKATHOW NPOMBIIIIJIEHHOCTH.

Hemerannet B mpupose. ®dpakumoHHas TNeperoHka BO3[yXa Kak CIOCO0 MOTy4YeHHUS
KHCIIOpO/1a, a30Ta, aproua. [loyueHue npyrux HeMeTauIioB.

[Tosydenune cepHO KUCIOTHI: TEXHOJIOTHS BCETO Mpoliecca

[Tonyuenue ammuaka, TEXHOJIOTUSL.

JdemoncTpaums.

*  KoJurexius HeMeTaaIoB

*  Mojennu KpUCTaNIMYECKUX PEIIETOK

* TopeHme HeMeTaIOB — MPOCTHIX BEIIECTB: cephl, hochopa, APEBECHOTO
*  OOpa3lbl TAIOTEHOB - MTPOCTHIXBEIIECTB.

* BsamMmojelcTBHE raJlor€HOB CMETalIaMHU.

* BrITecHeHHe X10pa OPOMOM HIIM HOJIa U3 PACTBOPOB UXCOJICH

*  Kosiekuus IpupoIHbIX COSAMHEHUM XJI0pa.

* BzauMmojeilicTBUECEpHl C METAJIJIAMU.

* TopeHue cepbl B KUCIOPOIE

*  Komnekuus cyabGuIHBIX PY/I.

* KayecTtBeHHast peakius Ha CyIbPHUA-UOH

* OO6eclBeUMBaHNEOKPAIIEHHBIX TKAaHEH U I[BETOB CEPHUCTHIM ra3oM.
* B3auMoJeiCTBUEKOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEZBIO.

* OOyrnuBaHue OpPraHUYEeCKUX BEIIECTB KOHIIEHTPUPOBaHHOU CEepHOM
KHCJIOTOMH.

® I[I/Ial“paMMa «CocraB BO3ayXa».
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* Buneodparments! u crnaiinel «IItnasu 6a3apsy.

* Tlomyuenue, coOMpaHue U pacro3HaBaHNE aMMHUAKA.

* PasnoxxeHue OMxpoMara aMMOHHSL.

* B3anMoeiCTBHEKOHIICHTPUPOBAHHONA30THOM KUCIOTHI C MEBIO.
* T'openue 4€pHOro opoxa.

* PaznoxeHue HUTpaTa Kalaus ¥ TOPEHUE IPEBECHOIO yroJibKa B HEM
*  OOpa3mbl IPUPOIAHBIX coemuHEeHUH Pochopa.

* Topenwue dpocdopana Bo3ayXxe U B KUCIOPOJIE.

* Tlosyuenue G6emnoro ocdopa U UCIBITAHUE €r0 CBOWCTB

*  Komneknus «O06pa3ipl MPUPOIHBIX COSAUHEHUM YTIIEPO1ay»

* Iloprper H. /. 3enunckoro. [Tornomenue AKTUBUPOBAHHBIM yIIEM
PAaCTBOPEHHBIX BEIIECTB WIIHA Ta30B.

*  VYcTpo#cTBO MPOTUBOrasa

* Mojenu MoJIeKyll MeTaHa, 3TaHa, STUIEHA U alleTUJICHA.

*  BsaumopeiicTBue 3THIeHa ¢ OPOMHOM BOJION U pacTBOPOMIIEpMaHIaHaTa Kajus.
*  OO0uue XuMu4YecKre CBOMCTBA KUCIOT HAa IPUMEPE YKCYCHOM KUCIIOTHI.

* KayecTBeHHas peakiusi HA MHOTOQTOMHBIE CITUPTHI.

*  Komnekuus «O0pa3ipl NPUPOJHBIX COSTUHEHUHNKPEMHUSY.

*  Komneknus crekiia, KEpaMHUKH, IEMEHTA U U3JIeIUNA U3 HUX.

*  Komnekuus npoAyKUHUU CHIIMKAaTHON POMBIIIIIEHHOCTH.

* Buneodparmentsiu cnaipl «[Ipon3BOACTBO CTEKIA U LIEMEHTa.

*  Komnexuus «[IpupoHbie coeqMHEHUST HEMETAIOBY.

*  BuneodparmenTsincaai sl « DpakimoHHas MeperoHKaKuIKOroBO3IyXa

*  BugeodparmeHTbI nu cnaugel  «llomydyenue BOJIOPO/IA, KHCJI0pOJia u
TaJIOTEHOB AICKTPOITUTHICCKUM CITIOCOOOMY.

* Mogaenu annapatoB AJi MPOU3BOJACTBA CEPHOU KUCIOTHI.

*  Moneab KAIBIIIETO CIIOA.

* Mojenb KOJOHHBI CHHTE3a aMMHaKa.

*  BuaeodparmenTtoiu crnaisl «[Ipor3BoACTBO CEpHOI KUCTOTHI.
* BuneodparmenTs u crnaiiapl «IIpon3BoacTBO aMMHUaKay.

*  Komnekuus «CoIpb€ Ui MOIy4eHUS! CEPHOUKUCIOTH.
JlaGopaTopHble ONBITHI

* PacriozHaBaHMe IaJOre€HU-HOHOB.

* KauecTBeHHbIE peaklUU Ha Cylb(aT-HOHBI.

* KauecTBeHHas peaklusi HA KATHOH aMMOHHUSI.

* XuMHYeCKHEe CBOMCTBA a30THOM KUCIIOTHI, KAK3JIEKTPOJIUTA.
* KauecTBeHHbIE peakMy Ha GocaT-HoH.

* [lonxydeHue U CBOMCTBA YrOJIbHOW KUCIIOTHI.

* KauecTBeHHas peaklus Ha KapOOHAT-HOH.

* [IpomyckaHue yrieKucioro ra3a 4epe3 pacTBOp CUIMKAaTaHATPU.
IIpakTnuyeckune padoTnl
2. U3yueHHe CBOMCTB COJSTHOM KUCHOThI; 3. M3yueHue cBoicTB cepHON kucaoThl; 4. [lonydenue
aMMMAKa U U3y4EHHE €0 CBOMCTB; 5 MOJIydE€HUE YITIEKUCIIOrO ra3a U U3y4eHUe ero CBOMCTB.
Tema 4. MeTajuibl u ux coequHenns (17 yacos).
[lonoxxeHne  MeTaJZIOB B IMEPUOJUYECKOM  CUCTEME  XMMHYECKUX  DJIEMEHTOB
J.1.MenzeneeBa.MeTaJsInyecKas KpUCTAIUINYECKAs] PELIETKA U METAJNINYECKAsT XUMUYECKasl CBS3b.
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O6mue Qusuveckne cpoiicTBa MeTayoB. CIiaBel, MX CBOWCTBA M 3HAYCHHE. XUMHUYCCKHE
CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJICH. DIEKTPOXUMUUECKUN Psifl HAIPSHKEHHUST METAJUIOB U €r0
WCIIOJIb30BAHUE JUISl XApPaKTEPUCTUKU XUMUYECKHX CBOWCTB KOHKPETHBIX MeTauioB. CrocoObl
noJtydeHus: MetayioB. Koppo3ust MeTamioB u crioco0bl 00phObI C HEH.

OO0mas xapaKTepUCTHKa MISIIOYHBIX METauioB. Meramibl B npupoje. Oomme crnocodbl ux
nonydeHusi. Ctpoenue ux aroMoB. lllenoynsie MeTamibl — MPOCTHIE BEIIECTBA, UX (U3HYECKUE U
XUMUYECKHUE CBOMCTBA. BakHeilline COeIMHEHHS METAUIOB — OKCHUJIbI, THAPOKCHUIBI U COJIU
(xmopuibl, KapOOHATHI, CyIb(AThl, HUTPATHI), UX CBOWCTBA U MPUMEHEHHE B HAPOJIHOM XO3SIMCTBE.
Kanwuiineie ynoOpenusi.

OOmas XxapakTepuCTHKa 3JIEMEHTOB riaBHOW moarpynnsl Il rpynmel. CTpoeHue aTtoMmos.
[[lenouyHo3emMeNnbHBIE METAUIBI — MPOCTHIC BEIIECTBA, WX XMUMHUYECKHE M (DU3UUYECKUE CBOMCTBA.
Baxkneiimune coequHeHns MEI0YHO3EMENbHBIX METAJIIOB - OKCHUJIbI, THAPOKCUIBI M COJIU (XJIOPHU/IBI,
KapOOHaThl, Cyiab(aTsl, HUTPATHI U (pocdaTsl), UX CBOWCTBA U IPUMEHEHUE B HAPOTHOM XO3sIiCTBE.

Amtomunuil. CtpoeHue aroma, GU3NYECKUE U XUMHUYECKHE CBOWMCTBA MPOCTOTO BEILECTBA.
CoenuHeHUs alIOMUHUS — OKCHUJl M THJIPOKCHJ, UX aM(OTepHbI XapakTep. Baxueiue conu
amoMuHus. [IpyuMeHeHns atOMUHUS U €r0 COEAMHEHUM.

Kenezo. Crpoenue aroma, (uU3MUECKHE U XUMHUYECKHE CBONCTBA MPOCTOTO BEIIECTBA.
I'enetnueckue psaasl Fe?* u Fe®* . kauectBenmble peaknun Ha Fe?* u Fe'. Baxmeiimme comm
Keneza. 3HAUYEHUE KeJe3a, €ro COCAMHEHHMM W CIUIaBOB a MPHUPOJE W HAPOJHOM XO3SUCTBE.
Koppo3sus xumudeckast ¥ 2JIEKTPOXUMUYECKAs. 3alluTa METAUIOB OT KOPPO3UH.

Mertamibel B mpupojie: B CBOOOJHOM BHUIE U B BUAE coenuHenuid. [lonstue o metammypruun. YépHas
W [BETHas MeTauryprus. [lHpoMeTamnyprus, THUIPOMETALTYPTHs, JJIEKTPOMETAILTYPTHS.
Jomennsrit mporiecc. [lepepaboTka dyryHa B cTaib. DIEKTPOJIH3 PACTIABOB.
JdeMoHcTpanuu
* BzaumopelicTBue HaTpuUs, TUTUS U KaJIbIUS C BOJOM.
* T'opeHune HaTpHs1, MarHUs U XKeje3a B KUCIOPOJE.
* Bcnbimka TepMUTHON CMECH.
* BzaumopeiicTBHE cMeCH TOPOIIKOB CEPBI U HKEJ€3a, IMHKA U CEPBI.
*  BsauMojeicTBHE aIIOMHHHS C KHCIOTaMH, IMEJI0YaMH U BOJOM.
*  B3saumojelcTBuE Kene3a U MEIU C XJIOPOM.
* BzaumopelicTBue Mey ¢ KOHIIEHTPUPOBAHHOW CEPHOM KMCIOTOM U a30THOM KUCIOTOM
(pa36aBiICHHOM U KOHIIEHTPUPOBAHHOM ).
* Okpacka IJIaMEHH COEUHEHUSAMH LIEI0YHBIX METaJIOB.
* Okpacka IIaMeH! COeIMHEHUAMH LIETOYHO3EMENIbHBIX METANIOB
e TamnreHue U3BECTHU BOIOM.
* TlosydyeHue x’ECTKOM BOAbI B3aUMOJICUCTBUEM YIJIEKUCIIOTO C M3BECTKOBOM BOJIOM.
* VYcrpaHeHHE BPEMEHHOM KECTKOCTH KUITSTYUEHUEM U T0OaBKOWCOIbI.
*  YcrpaHeHHe MTOCTOSHHOM KECTKOCTH I0OABKOM COJIBI.
*  VoHUTHI ¥ IPUHITUIT UX JeHCTBUS (BHACO(DparMeHT).
*  Komnexkuus npupoJHbIX COEAUHEHUN aTFOMUHUS.
*  BugeodparmenTs u cnaiiapl «OKCH]T ATIOMUHUS U €70 MOIU(DUKALIUNY.
* Tlonyuenue amdoTepHOro rUAPOKCUIA ATIOMUHUS U UCCIEIOBAHUE €r0 CBOWMCTB
* Boccranosnenue meau u3 okcuaa meau(Il) Bonopomom.
*  BuneodparmenTs u cnaiinel «I[Ipon3BoaCTBO YyryHa UCTAINY.
* Buneodparments! u cnaiiasl «3nenust U3 4yryHa uCTanmy.
*  BuneodparmenTs u cnaiipl «IIpor3BOACTBO ATFOMUHHUS.
JlabopaTopHbIe ONBITHI
* BsaumoneiictBue xenesa ¢ pactBopomcynbdara meau(Il).
* [TosyueHune U3BECTKOBOW BOJIBI U OIIBITHI CHEN.
* [Tonyuenue ruapokcuaos xenesa (1) u (1)
» KauecTBeHHas peakiusi Ha KaTHOHBI JKeJe3a
IIpakTnuyeckne padorTsl

16



0. [Momydenue 5KecTKOi BOJIBI  CIIOCOOBI €8 YCTPaHEHHUS.

7. Pemenue sKCepMMEHTaIbHBIX 3a/1a4 110 TeMe «MeTab».
Tema 5. Xumus u okpy:kawinasi cpeaa (2 yaca)

Crpoenne 3eMiu: s1po, MAaHTHS, 3eMHasi KOpa, X XUMHUYECKHI cocTaB. Jlutocdepa u eé
XUMHUECKUi cocTaB. MuHepanbl. Pynsl. Ocagounsie mnopoasl. llone3Hele HcKoIlaeMble.
XUMHUYECKUH cOCTaBrHIpochepbl. XUMUUECKUH COCTaB aTMOCQEPHI.

HUCcTouHMKM  XMMHUYECKOrO  3arpsi3HEHUS  OKPYKAIOUIEH  CPEHbl. ['moGanbubIe
HKOJIOTUYECKHE TPOOIEMBbI YeJIOBEYECTBA: MAPHUKOBBIN A(PQPEKT, KUCIOTHBIE TOMKIU, 030HOBBIC
IbIpbl.  MeEXIyHapoJHOE COTPYIHUYECTBO B OOJACTH OXpaHbl OKpPYKaloIled Cpeapl OT
XMUMMUYECKOTO 3arpsi3HEHUs. «3eIEHast XUMUS».

JdeMoHcTpanuu
. Buneogpparmentsiu cnaiiapl «CTpoeHue 3eMin U €€ XMMUYECKUI COCTaB.
. Konnexuust MuHepaioB ¥ TOPHBIX TOPO/I.

JlabopaTopHble ONBITHI

N3yuenune rpanura
Tema 6. O0001IeHMe 3HAHUI MO XMMHUH 32 KYpC OCHOBHOI mkoJbl. [logroroBka xk OI'D (9
4acoB).

CrpoeHue aroma B COOTBETCTBHM C IOJIO)KEHHEM 3JIEMEHTAa B MEPUOJUYECKON CUCTEME.
CrpoeHue BemiecTBa. 3aBUCUMOCTb CBOICTB 0OOpa30BAaHHBIX AJIEMEHTAMHU MPOCTHIX BEIIECTB OT
MOJIOKEHHUSI B TEPUOAMYECKOM cucteme. THNOJIOrusi HeOopraHMYecKux BemiecTB. JleneHue Ha
KJaccsl U rpymisl. [IpeacraBureny.

[Ipu3Haky 1 yClnoOBHUS NMPOTEKAHNS XUMHUYECKUX peAKIUU. THUITONOTUS XUMUYECKUX PEAKIUN
0 pa3NuYHbIM OcHOBaHMAM. Peakiyu nonHoro oomena. OBP.

XHWMHYECKHUE CBOWCTBA IPOCTBIX BEHIECTB. XapaKTepHbIE XMMHUYECKHME CBOMCTBA
COJICOOPA3YIOIMKNX OKCHIOB, THAPOKCHIOB (OCHOBAaHWM, KUCIOT U aM(OTEPHBIX THAPOKCHJIOB),
CoJIeH.

TemaTuveckoe MIIAHMPOBAHUE

8 kiacce
Ne /it HaunmenoBanue pa3aennoB u TeM KoanuectBo
4acoB
Tema 1. HavanbHble MOHATHS U 3aKOHBI XUMUHN 21
1 [IpenMer xumMuun. PoJib XUMUU B )KU3HH YEJIOBEKA 1
2 MeTopl U3y4eHUST XUMHUH 1
3 ArperaTHble COCTOSHUS BEIECTB 1
4 I1.p Ne 1 «3HakoMcTBO ¢ J1abopaTtopHbIM 060pynoBanueM. [IpaBuia 1
Tb npu paboTe B kKaOMHETE XUMHK
5 dusnyeckue ABICHUSI B XUMUU 1
6 [1.p.Ne 2«AHanu3 noyBbI» 1
7 ATOMHO- MOJICKYJIIPHOE YYCHUE. XUMUYECKUE FTICMEHTHI 1
8-9 |3HaKu XMMHYECKHX DJIEMEHTOB. 2
10 [Tepuoanueckas Tabnuia xumudeckux snementoB J[. U.Menaeneesa | 1
11-12 | Xumuyeckue GpopmyIibl 2
13-14 | BameHTHOCTH 2
15 XVUMHYECKUE PEAKLINH. 1
16-17 | 3akoH cOXpaHEHHUsI MacChl BeIeCTB. XUMUYECKHUE YPABHEHUS 2
18-19 | Tunbl XUMHUYECKUX PEAKIUI 2
20 [ToBTOpenue u oboOueHne TeMbl «HavanbHble MOHATHS W 3aKOHBI | 1
XUMHAH

21 K.p.Ne 1 «HauanbHble MOHATUS U 3aKOHBI XUMHH» 1

17



TEMA 2 Baxueiinue npeacTaBuTeIM HEOPraHUIECKNX BEIIECTB. 18
KonnuecTBeHHBIE OTHOIICHUS B XUMHUU
22 Boznyx u ero cocraB 1
23 Kucnopon 1
24 IT.p.Ne3«Ilomyuenue, codupanue v pacrio3HaBaHUE KUCIOPO1a» 1
25 Oxcuapl 1
26  |Bomopon 1
27 [L.p.Ned«ITomyaenue, cobupanue u pacrio3HaBaHue BOJOPOIa 1
28 Kucnotsr 1
29 Coin 1
30 KonunuecTBo BelecTa 1
31 Pemenue pacueTHbIX 33124 1
32 |MonsipHbIii 00beM Ta3000pa3HBIX BEUIECTB 1
33-34 |Pacu€rhl M0 XUMHUYECKUM YPaBHEHHSIM 2
35 Bopa. OcnoBanust 1
36  |PacTBOpBI. MaccoBast 10Jisi paCTBOPEHHOTO BEIIECTBA 1
37 I[Lp. Ne 5 «lIpurortoBnenue pacTBOpPOB cojied ¢ ux 3amaHHON | 1
MacCOBOM JIOJICH
38 O0o01IeHEe U CcUCTEMaTH3alMsa 3HAaHWM mo TeMe: «Baxueimme | 1
MPEJICTAaBUTEIM  HEOPraHWYECKUX  BemiecTB.  KosmdecTBeHHBIC
OTHOIIIEHUS B XUMHUH.»
39  |K.pNe2 mo teme: «BakHeiimne mpeIcTaBUTEIN HEOPraHHUECKIX 1
BeniecTB. KonmuecTBEHHBIE OTHOIIECHUS B XUMMI
Tema 3. OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COSTNHEHHH 10
40 Oxkcunpl: kIaccuduKaIus u CBOMCTBA 1
41 OcHoBanusl: Ki1accupUKaImsa U CBOMCTBA 1
42-43 | Kucnotel. Knaccudukamnus kuciaoT. CBOHCTBA KUCIOT 2
44-45 | Knaccudukanus comneit. CBolcTBa coeit 2
46 I'eneTnveckas CBSI3b MEXKIy KlacCaMU HEOPTaHUYECKUX BEIIECTB 1
47 I1.p. No 6 «Pemenne skcriepuMEHTATBHBIX 321249 1
48 O0600menne u cucreMaruszanms 3HaHuid 1o teme:  «OcHoBHEBIE | 1
KJIACChI HEOPTaHUYECKUX COCITMHCHUIN)
49 K.p. Ne3 1o teme: «OCHOBHBIE KJIACCHI HEOPTAHHUYECKHUX 1
COEIUHEHUIN
Tewma 4. [lepuoanueckuii 3akoH u [leproaudeckas cucrema 8
xuMuueckux aemeHToB . 1. MenaeneeBa u CTpoeHue aToma
50 EcrecTBeHHBIC cCeMeliCTBA XUMUYECKUX 3JIEMEHTOB. AMDOTEPHOCTD 1
51 Otkpsitue . . MenaeneeBniM [leproanueckoro 3akoHa 1
52 OCHOBHBIE CBEJICHUS O CTPOCHUH aTOMOB. 1
53  |CrtpoeHue 3IeKTPOHHBIX YPOBHEH aTOMOB XUMUYECKHX AJIEMEHTOB 1
No«Nel-20 B Tabmuue /. . Menneneena.
54  |Ilepuoaudeckuii 3aK0H 1
. . MeHnieneeBa u CTpoeHHE aTOMa
55 XapakTeprucTUKa XUMUYECKOTO dJIEMEHTAa Ha OCHOBAaHUU €r0 1
noJioxkenus B [lepuoanueckon cucreme
56  |3nauenwue [lepuonndeckoro 3akoHa u [lepuoandeckoii cuCcTeMbI 1
xuMu4deckux 3eMeHToB [l. 1. MenneneeBa
57  |K.p Ned4 o teme «Ilepuonnyeckuii 3akoH u [lepuoanueckas cuctema | 1
xumuueckux aiaemeHToB . 1. MenneneeBa u cTpoeHHE aTOMay
Tema 5. Xumnueckas cBs3b. OKHUCINTEILHO-BOCCTAHOBUTEIBHEIC 11

18




peaknuu

58 |MonHas XuMHYECKas CBS3b 1
59  |KoBajeHTHass XUMUYECKas CBSI3b 1
60 |KoBaneHnrtHas noyisipHas XuMU4ecKasi CBSI3b 1
61 Mertaimnueckass XMuMHY€ECKas CBS3b 1
62 CreneHb OKUCIICHUS 1
63-64 | OxHCIUTETHHO- BOCCTAHOBHUTEIBHBIE PEAKIIUU 2
65 [TpomexyTouHas aTTecTanus 1
66 |O06o6menue n cucremaruzamnus 3HaHui o TeMam: «I13 u TIICXO»u | 1
«Ctpoenue BemectBa. OBP»
67 Kontponbnas padorta No5 no temam: «XuMuueckast CBsi3b, 1
OKHCITUTEITFHO-BOCCTAHOBUTEIILHBIE PEAKITII
68 Pemenue pacdeTHbIX 33124 1
HUroro: 68
9 kJyacc
Ne n/nn HanmenoBanue pa3aennoB U TeM NpOrpaMMbl KomnuecTso
9acoB
Tema 1. TToBTOpeHue 1 0000IICHNE CBEACHMI 10 Kypey 8 Kinacca. 5
XUMHUYECKUE PEAKIINU
1 Knaccudukanus HeopraHuuecKux BEIeCTB U UX HOMEHKJIaTypa 1
2 Kiraccudurarms XuMHYIECKUX PEaKIHi 10 Pa3IMIHBIM OCHOBAHHSM 1
3 Bxoanas nuarnoctuyeckas pabora 1
4-5 [TonsiTHe o ckopocTu XuMHUecKoil peakuuu. Katanus 2
Tema 2. XuiMudeckne peakiiui B pacTBOpax 10
6 DNEeKTPOTUTHIECKAS JUCCOIMAIIHS 1
7 OcCHOBHBIE MOJIOKEHHUS TEOPUH AIIEKTPOJIUTUUECKON AUCCOIAIINH 1
(T9N)
8-9 XUMHYECKUE CBOMCTBA KHCIIOT B cBeTe Teopuu TIJ] 2
10 XMMUUECKHE CBONCTBA OCHOBAHUI B CBETE TEOPUH 1
ANEKTPOJIUTUYECKON AMCCOIMAINN
11 XUMHUYECKUE CBOMCTBA COJIEH B CBETE TEOPUU ANEKTPOITUTHUECKOMN 1
JMCCOLIMAIIUU
12 [TonsaTHe o rumpoanse comnei 1
13 [IpakTnueckas pabotal. Pemienne skcriepuMeHTaIbHBIX 3a/1a4 110 1
TeMe «DIEKTPOJIUTHYECKAs! TUCCOLMALIHSDY
14 O00011eHre U cucTeMaTA3alMs 3HaHUH 110 TeMe « XUMUYECKHE 1
peaKkiuu B pacTBOPAX JIEKTPOITUTOB)
15 Koutponsnas pabota 1 no Teme «Xumuueckue peakiuu B pactopax | 1
AIEKTPOJIUTOB
Tema 3. Hemeramnsl 1 ux coeTMHEHUS 25
16 OO61rast XxapaKTepuCTHKa HEMETAJIIOB 1
17 OO6mas xapakTepucTuka aneMeHToB VIIA rpymnmnsl — rajioreHoB 1
18 CoenuHeHns rajJoreHoB 1
19 [IpakTuyeckas pabora 2. «/3ydeHue CBOMCTB COISIHON KMCIOTHI» 1
20 Oomas xapakTepuctuka snemMeHToB VI A — xanekoreHos. Cepa. 1
21 CepoBOIOpOT 1 CYIbGH/IbI 1
22 Kucnoponnsie coenHeHus cepbl 1
23 IIpaktuyeckas pabota 3. «M3yueHne CBOMCTB CEpHON KUCIOTHI» 1
24 OO11ast xapakTepuCTUKa XUMUYECKUX neMeHToB VA rpymmsl. Azor | 1
25 Amvmuak. Colti aMMOHHSI. 1
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26 [MpakTrueckas padota 4. «[loayueHne aMMuaka U U3y4eHUE ero 1
CBOMCTB»
27-28 | Kucnopoacoaepkaniue COeIMHEH s a30Ta 2
29 ®ochop u ero coeaUHEHNS 1
30 OO61uas xapakrepucTuka seMentoB |V A-rpynnel. Vriepon 1
31 Kucnoponaconepskamue coeMHEHNs yriaepoaa 1
32 I[Mpaktuyeckas padora 5. «[loydeHne yriekucsoro rasa uusydenne | 1
€ro CBOMCTB)»
33 VTI1€BO 0O b 1
34 Kucnopoconepxanme opraHuu4ecKue COEIUHECHUS 1
35 KpemHuuii u ero coequHenus 1
36 CunukatHasi IPOMBIIIIEHHOCTh 1
37 [ToyueHnue HEMETAIOB 1
38 [TomydeHne Ba)KHEHIINX XUMUYECKUX COCTMHEHUH. 1
39 O06001menue no teme «HemMeramwisl ¥ ©X COETUHEHUD) 1
40 KonTtponbHas padoTtano teme «HemeTanibl 1 UX COCTUHEHUS 1
Tema 4. Metasuibl U UX COSUHEHUS 17
41 [Tonoxxenune meramos B [lepuoanueckoit cucreme, ctpoenne atomoB | 1
Y KPUCTAIIJIOB
42 OO0mre XuMHUYECKHE CBOMCTBA METAIIJIOB 1
43-44 | OOmas xapakTepUCTHKA MISTIOYHBIX METAJJIOB 2
45-46 | OOmas xapakTepUCTHKA MIETIOYHO3EMETbHBIX METAJLIOB 2
47 XKécTkocTh BOJIBI U CTIOCOOBI €€ yCTpaHEHuUs 1
48 [MpakTudeckas padota 6. «[loxydeHne )KeCTKOW BOABI B cIOcoObI €€ | 1
yCTpaHEHUS»
49 ANIOMUHUI U €r0 COEIUHEHUS 1
50-51 | JKeme30 u ero coeqnHeHNns 2
52 [IpakTuueckas padota 7 «Penienne a3KkCiepuMEHTATBHBIX 33124 TI0 1
TeMe «MeTab»
53 Koppo3sus MeTamioB u crmocoObl 3alTuThl OT Hee 1
54-55 | Meramnsl B ipupoje. [lorstre o metamurypruu 2
56 O60061enue 3HaHui Mo Teme «MeTasuib» 1
57 KonTtponbHas padoT 3 o teme «MeTauibiy
Tema 5. Xumusi 1 OKpyKarolas cpesa 2
58 XuMHu4ecKasi OpraHu3aIys MIaHeThl 3eMJIs 1
59 OxpaHa OKpYXaroIIeH cpellbl OT XUMUYECKOTO 3arpsI3HEHHS 1
Tema 6. O0001IeHIE 3HAHMIA TTO XUMHH 32 KypC OCHOBHOM IIKOJIBI. 9
IToaroroBka k OI'D
60-61 | BemectBa 2
62-63 | XuMHUYECKUE PEaKIun 2
64-65 | OCHOBBI HEOPraHUYECKOW XUMHHU 2
66 [ToBTOpeHue u 060061IeHNE 10 TeMe. [ToAroToBKa K KOHTPOJIBHOM 1
pabote
67 KonTposnpHast padora Ne4 «torosas no Kypcy OCHOBHOI IITKOJIBD»Y 1
68 AHanu3 KOHTpoJIbHOU paboThl. [loaBeaeHre HTOroB roja. 1
Uroro: 68
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