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1. NOACHUTEJBHASA 3AIIUCKA

Hacrosimass mporpamma paspabotana Ha ocHoBe IIpuMepHBIX MpoOrpaMM OCHOBHOTO OOIIEro
oOpazoBanuss 1o XuMUU (0a30BBIA  ypOBEHB), COOTBETCTBYHOIIMX (eneparbHOMYy  KOMIIOHEHTY
roCyJapCTBEHHOTO cTaHaapTa obmiero oOpa3oBanus (0a30BbIi ypoBeHb). Vcnoap3oBaHa aBTOpCKas mporpamma
cpenHero obmero obpazoBaHus MO XUMHUM JUisl 0azoBoro u3ydeHust xumuu B XI kiacce mo yue6nuky I'.E.
Pynsuruca, @.I'. @enpamana.

[Iporpamma paccuutana Ha 34 yaca .

W3yueHne XUMHM B CTaplieil mkosie Ha 0a30BOM YpOBHE HAIPABICHO HA JOCTH)KEHHUE CIEAYIOIIUX
1HeJIe.

e OCBOCHHE 3HAHHUI O XMMHUYECKOM COCTaBISAIOIIECH €CTECTBEHHOHAY4YHOW KAPTHUHBI MHUPA, BaXXHEHUIIUX
XUMHAYECKHX MMOHSATHH, 3aKOHAX U TEOPUSX;

e OBJIaJleHHe YMEeHHUSAMH IPUMEHATh MOJyUYeHHbIC 3HAHUS JIJIs1 OOBSICHEHHS Pa3HOOOPA3HBIX XUMUYECKUX
SIBJIGHUW U CBOWCTB BEUIECTB, OL[CHKU POJIM XMMHUH B PA3BUTHUH COBPEMEHHBIX TEXHOJIOTUN U MOTYyYSHUH
HOBBIX MaTEepPHAJIOB;

e pa3BUTHe T[I03HABATEIbHBIX MHTEPECOB U HMHTEIUIEKTYalIbHBIX CIIOCOOHOCTEH B  mpoliecce
CaMOCTOSITENTFHOTO MPHOOPETCHUsT XMMHUYECKUX 3HAHWUU C UCIIONBb30BAaHUEM Pa3IMYHBIX MCTOYHUKOB
nH(pOpMaIIUY, B TOM YHCIIE KOMITBIOTEPHBIX;

e BoCNHTaHUE YOEKJICHHOCTH B TIO3UTUBHOW pOJMM XHUMHHA B JKHU3HH COBPEMEHHOTO OOIIECTBa,
HEO0XOAMMOCTH XUMHUECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U K OKpYIKAroIIei cpese;

¢ MNpUMeHEHHEe TMOJIyYeHHbIX 3HAHMI M yMeHMH 71 O€30MacCHOrO HCIONb30BAaHUS BEUIECTB U
MaTepuajoB B OBITY, CEIbCKOM XO34iCTBE M Ha MIPOU3BOJCTBE, PEUICHHS MPAKTHUYECKUX 3a/ad B
MOBCETHEBHON JKW3HU, MPEIYNPEKACHUS SBICHUIH, HAHOCSAIIMX Bpel 370pPOBBI0 YEJIOBEKa U
OKpY>Karollen cpene.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA

1. OOmas xapakTepHCTHKA Y4eOHOIr0 MpeaMeTa, ero MecTo B CCTeMe HayK.

[Tpenmet «XuMuUs» BXOAUT B 00pazoBaTesbHyI0 001acTh «EcTecTBO3HAHUE.

[IkonbHBINA KypCc XMMUHU - OJMH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HayyHOro oopasoBanus. OH
BHOCHUT CYILECTBEHHBIN BKJaJ B pellleHue 3afad ooduiero oOpa3oBaHus, oOecrneuuBas (HOpMHUpPOBAHHE Y
ydaluxcs €eCTECTBEHHO - HAay4YHOM KapTHHBl MHpA, pa3BUTHE UX MHTEUIEKTYaJIbHBIX, TBOPYECKUX
CIOCOOHOCTEM, NPUBUTHE IIEHHOCTHBIX OPHUEHTAllMM, IMOATOTOBKY K JKM3HM B YCJIOBUAX COBPEMEHHOIO
obmecTBa. PyKoBOACTBYSICh OOLIMMM LEISIMM U 33Ja4aMy IIKOJIbI, U3yYEHHE XMMHUHM BHOCHT CBOM BKJIaJa B
oOoraiieHye 3HaHWM ydaluxcs, B UX YMCTBEHHOE pa3BUTHE, B MOJUTEXHUYECKYIO MOATOTOBKY K TPYAY,
BbIpAOOTKY JKM3HEHHBIX MO3MLUH. XUMHS HE TOJIBKO MO3HAET 3aKOHBI MPUPOABI U TEM CaMbIM, Hapsdy ¢
IpYTMMH HayKaMu, oO0bsicHieT Mup. OHa BOOpYXKaeT 4eJOoBeKa 3HAHMSIMM JJI €ro IMPOMU3BOJICTBEHHOU
JeSTeNbHOCTH, MO3BOJISIET B HMPOMBIIIICHHBIX MaciTabaX OCYIIECTBISATh XMMHMYECKHE IPOLECChl B ILEJAX
MTOJIy4EHUSI HY’KHBIX BEIIECTB U MaTEpPHAJIOB. be3 pacKpbITUS 3TOW BTOPOM, NEUCTBEHHON CTOPOHBI XMUMHH, HE
MOTYT OBITh MPAaBUIBHO BOCHPUHSATHI OCHOBBI COBPEMEHHOW HayKu. YSCHEHHME POJIM XUMHUHM KaK OJHOW U3
MIPOM3BOJUTENIbHBIX CHUJ O0IEeCTBa, KaK Ba)XHOro (hakTopa HAaydHO — TEXHHUYECKOro Iporpecca BHOCHUT
3HAYUTENIBHBIN BKJIa/ B )KOHOMUYECKYIO U NTOJINTEXHUUECKYIO TOATOTOBKY yUaIIUXCS.

OcHoBHBIE 0cO0CHHOCTH padoueil MporpaMMbl.
Pabouas nmporpamma paccuntana Ha 34 yueOHbIX "yaca s 11 kimacca:
s JIns WTOTOBOTO TOBTOPEHUS W YCHEITHOW ITOATOTOBKM K OJK3aMEHY II0 XWUMHH, OpPTaHHU3YeTCs

IIOBTOPEHHUE BCEX TEM, U3YUECHHBIX Ha CTapUIEH CTYIEHH.

¢ llpuMeHEeHnEe JIEKIIMOHHO-CEMHUHAPCKOTO METOAa W MOIYJIBHOTO OOYYEHHS IO3BOJSIOT YYHUTEIIO
U3JIOKHUTh Y4eOHBI Marepuan M BBICBOOOJUTH TEM caMbIM Bpems g Oonee 3(deKkTuBHOrO
MTOBTOPEHMS BOMPOCOB TEOPUU M PELICHUS 33Jad Ha MOCIEAYIOUIUX YpPOKax B Mpeiesiax OTBEJECHHOTO
yuyeObHoro BpeMeHu. Takas ¢opma opraHuzanuy 3aHATHIA IO3BOJIET YCHUJIHMTH IPAKTHUYECKYIO U
IIPUKJIQJHYIO HAllPaBJIEHHOCTh MPENOIaBaHMsl, aKTUBHEE PUOOIIAT yyalluxcs K pabore ¢ yueOHUKOM
U JPYrUMH y4eOHBIMH MOCOOWSMH, OOecleyrB B pe3ynbTaTe Ooyiee BBHICOKUN YpPOBEHB IMOATOTOBKH
LIKOJIBHUKOB 110 XUMUH
Henn u 3a7a4n y4eOHOro Kypca.
N3yuenne xMMHHU B CTapieil HKoje Ha 0a30BOM YPOBHE HAlpPaBJIEHO Ha IOCTUKEHUE CIEAYIOIINX LIEIeH:

® OCBOCHHE 3HAHMHM O XMMHMYECKOW COCTAaBIIAIOIICH €CTECTBEHHO-HAyYHON KapTHHBI MHUPA, BAXKHEUIIUX



XUMHAYECKHUX MOHATHSX, 3aKOHAX U TEOPUSIX;

® OBJIA/ICHHE YMEHUSAMH [IPUMEHATh MOJTY4YEHHbIE 3HAHU JUIsl 0OBACHEHHS Pa3HOOOPA3HBIX XUMUYECKUX
SIBJICHUH U CBOMCTB BELECTB, OLIEHKU POJIM XUMHUH B Pa3BUTUN COBPEMEHHBIX TEXHOJIOTUH U MOJYy4EHUN
HOBBIX MaTEepPHAaJIOB;

e pa3BUTHe [I03HABATEIbHBIX MHTEPECOB U HHTEIUIEKTyallbHBIX CIOCOOHOCTEH B  mpolecce
CaMOCTOSITENILHOTO MPHOOPETEHUsT XMMHUYECKUX 3HAHUU C UCIIOIBb30BAHUEM PAa3IMYHBIX HCTOUYHUKOB
uHpopMalnH, B TOM YHCII€ KOMIBIOTEPHBIX;

e BOCNHMTaHUE YOEKJICHHOCTH B TIO3UTUBHOW pOJMM XHUMHMHA B JKHU3HH COBPEMEHHOrO OOIIECTBa,
HEO0XOAMMOCTH XUMHUECKU TPAMOTHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U OKpYXKAIOIIEH cpejie;

® [pUMEHEHHMe IOJYYeHHBbIX 3HAHUH M YMeHMH /i1 0€30I1aCHOrO HCIOJIb30BaHUS BEIIECTB U
MaTepuajoB B OBITY, CEJIIbCKOM XO3AHCTBE M Ha INPOU3BOACTBE, PELICHUs IMPAKTHUYECKUX 3a1ad B
MOBCETHEBHON JKM3HHU, MPEIYNPEXKACHUS SBICHUIH, HAHOCAIIMX BpEA 3/0POBBIO 4YEIIOBEKa U
OKpY>Karollen cpene.

B yuebHOM 1utane Ha m3ydyenue xumuu B 11 kiacce orBoautcs 1 y4eOHBIA 4ac B HEZEN0); Bcero 34
Y4EOHBIX 3aHATHH.

2. COAEPXKAHHUE YYEBHOI'O KYPCA

Tema 1. Baskneiilune XuMHYeCKHE NOHATHS M 3AKOHBI

AtoM. Xumuueckuii asieMenT. M3otonsl. [IpocThie U CI0KHBIE BEIIECTRA.

3aKOH COXpPaHEHUS MacChl BEILECTB, 3aKOH COXPAaHEHUs M INPEBpAILEHUs SHEPIrUU MPU XUMHUYECKUX
peaxkuusx, 3aKOH IMOCTOSHCTBA COCTaBa. BeriecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOI'O CTPOEHUS.

ATtomHBIe opOuTany, S-, p-, d-, f-anexTporbl. OCOOCHHOCTH pa3MEIICHHUS IICKTPOHOB MO OPOUTAIISM B
aTOMax MaJIbIX U OOJIBIIUX MEPUOJIOB. DHEPreTUUECKUE YPOBHU, NOAYPOBHU. CBsI3b NEPUOIUUECKOIO 3aKOHA U
NEPUOANYECKON CUCTEMbI XUMUYECKUX IEMEHTOB C TEOPUEH CTPOCHMSI aTOMOB.

BanenTHoCcTh M BaJeHTHbIE BO3MOXKHOCTH aTroMmoB. [lepumoauyeckoe H3MEHEHHME BaJEHTHOCTU U
pa3MepoB aTOMOB.

Pacuernble 3agauu. Boruncnenue macchl, 00beMa WM KOJIMYECTBA BEIIECTBA MO M3BECTHOW Macce,
00bEMy MM KOJHMYECTBY BEIECTBA OJHOIO M3 BCTYNHBILUX B PEAKIMIO WJIM TOJYYUBIIMXCS B pe3yibTare
peaKiuy BEIIEeCTB.

Tema 2. CTpoeHne BemecTBa

Xumudeckasi CB3b. BUJIbI 1 MEXaHU3MBI 00pa30BaHUS XUMUYECKON CBSI3H.

Tumbl KpUCTANIMYECKUX PELIETOK U CBOICTBA BelecTB. [IpHunHbl MHOTOOOpa3us BELIECTB: U30MEPHUS,
TOMOJIOTHSI, aJNTIOTPOTIHSL, U30TOTHS.

JemoncTpanuu. Mozjenu MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METAUIMYECKUX KPUCTAIUITMYECKHUX
pemerok. O¢pdext Tungans. Moaenu MosieKysn H30MEPOB, FTOMOJIOTOB.

PacuerHsble 3agaun. Beruncnenue macchl (KOJMYECTBa BeIIECTBA, 00beMa) MPOAYKTA PEAKIMU, €CIU
JUISL €T0 TIOJIYYEHHsI IaH PaCTBOP C OIPENEIEHHON MAaCCOBOM J10JI€M MCXOJHOTO BEUIECTBA.

Tema 3. XuMnuecKue peakumu

Knaccudukanus XuMHUUeCKUX peakliuii B HEOPraHWYECKOM U OpraHMYeCcKOil XUMUHU.

CKOpOCTh pEaKlliy, €€ 3aBHCUMOCTh OT pa3lIM4HbIX (PaKTOpPOB. 3aKOH ACHUCTBYIOLIMX Macc. DHEprus
aktuBauuu. Karanmuz u karammzatopel. OOpaTumocTh peaknuil. Xumuueckoe paBHoBecHue. (CMelieHue
paBHOBecHs MO AeHCTBHEM pa3inuyHbIX (QakTopoB. Ilpuniun Jle-Illarense. [Ipon3BoacTBO CEpHOM KHUCIOTHI
KOHTaKTHBIM CITOCOOOM.

JleMoHCcTpanuu. 3aBUCUMOCTh CKOPOCTH PEAaKLMM OT KOHIEHTPAalMU U TemrepaTypsl. PaznoxkeHue
IIEpOKCUJA BOJOpPOJAa B TMPUCYTCTBUM Karainuzaropa. OrmnpezneleHHe cpenbl pacTBopa € MTOMOIIBEO
YHHUBEPCAIBHOI'O HHIUKATOPA.

Jladoparopubie omnbIThl. [IpoBeneHue peakiuii HOHHOTO OOMEHA i XapaKTEPUCTUKH CBOWCTB
AJIEKTPOJIUTOB.

IIpakTuyeckasi padora. Biusaue pa3nuuHbix (pakTOpoB Ha CKOPOCTh XUMHUECKOM PEaKIIHH.

PacueTHble 3agaun. Beruncnenre macchl (KOJMYECTBAa BEIIECTBA, 00bEMa) MPOAYKTA PEAKIMU, €CIU
M3BECTHA Macca HCXOIHOTO BEILECTBA, COACPIKAILETO ONPEACICHHYIO OO0 IIPUMECEH.

Tema 4.PacTBOpBI

Hucnepcuble cuctembl. MctunHble pacTBOpbl. CrocoObl BBIPaXEHHS KOHLEHTpAlMH PacTBOPOB:
MaccoBasl J10Ji1 paCTBOPEHHOTO BELIECTBA, MOJIApHas KOHLeHTpaus. Koyonaasie pacTBOpbl. 30J1H, TEH.



OnexTponuTtnueckass aucconnanus. CuibHble U ciadble  ANEKTPOJMTHL.  Kuciomuo-ocnosHvle
gzaumooeticmeus 6 pacmeopax. Cpena BOIHBIX pAcTBOPOB: KHCINas, HeWTpanbHas, IienouyHass. HowuHoe
npousgedeHue 8o0vl. Bomopoausiii mokazartens (PH) pactBopa.

T'uoponus opeanuueckux u HeOp2aHUUecKux coeouHeHul.

IIpakTnyeckas padora. [Ipurorosiaenue pacTBopa ¢ 3a1aHHOW MOJISIPHOM KOHIICHTpanuen

Tema 5.9J1eKTPOXUMHYECKHE PeAKINH

XUMHUYECKUE UCTOYHHUKH TOKA. Psii CTAaHMAPTHBIX AJIEKTPOJHBIX MOTCHIIUATIOB. DJICKTPOIH3 PACTBOPOB
U paciuiaBoB. [lonamue o kopposuu memannog. Cnocoobwvl 3aujumsi om Koppo3uu.

Tema 6. MeTauibl

[TonoxkxeHne MeTaIOB B MEPHUOJUYECKONW CHUCTEME XHUMHUYECKHX J3JieMeHTOB. OOmue cBoiicTBa
METAJIJIOB. DIIEKTPOXUMHUYECCKHH s HAMPsHKEHUH MeTauioB. OOIIue crioco0bl MOTyUYeHUsT METAIIIOB.

0O0630p METAIJIOB INIABHBIX MOATPYII (A-IrpyIi) NepUOIUYECKON CUCTEMbl XMMUYECKUX 3JIEMEHTOB.

O0630p MetayuioB TiaBHBIX noxarpymnn (b-rpymm) mepuoguueckol CHCTEMbl XMMHUYECKHUX 3JIEMEHTOB
(Menb, LIUHK, MUMaH, Xpom, jHceie3o, HUKelb, NIamuHa).

CruiaBbl METAJUIOB.

OKcupl ¥ THIPOKCH]IBI METAJLIOB.

JMemoncTpanuu. O3HakoMIIEHHE C OOpa3llaMH METAUIOB M WX coeauHeHuid. BzaumoneiictBue
IIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJUIOB C BOJOW. B3ammopeiicTBue Meau ¢ KHUCIOPOIOM U CEpOil.
Onektposnu3 pactBopa xyuopuaa meau (I1). OnbITe M0 KOPPO3UH METAIIIIOB U 3aIUTE OT HEe.

JlabopaTopHble onbIThbl. B3auMonelicTBue IMHKAa W JKele3a C PACTBOPAMU KHCIOT M IIEJIOYEH.
3HaKOMCTBO C 00pa3laMy METaUIOB U UX pyAaMH (paboTa ¢ KOJIEKIUIMN).

Pacuernble 3agaun. PacyeTsl Mo XMMHUYECKUM ypaBHEHUSIM, CBSI3aHHBIE C MAacCOBOH JOJIeH BbIXOZa
MPOAYKTA PEAKIIH OT TEOPETUIECKH BO3MOKHOTO

IpakTnyeckas padora. Pemenue 3kcnepuMeHTAIbHBIX 3a1a4 110 Teme «MeTajn.

Tema 7. Hemera/liibl

O0630p cBoiicTB HemeTaIOB. OKUCIUTETHbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA TUIIMYHBIX HEMETAJLIOB.
OKcuIbl HEMETAJUIOB M KHCIOPOAOCOAepKAIINE KHCIOTHL. BoopoHbIe coeTMHEHNs] HEMETaLIOB.

JemoncTpanuu.O6pa3ipl HemeTauioB. OOpa3lbl OKCHAOB HEMETAJUIOB M KUCIOPOACOJEpKaIlnX
kucnot. ['openue cepsl, pocdopa, xene3a, Maruus B KUCIOPO/IE.

JlabopaTopHbie onbIThI. 3HAKOMCTBO C 00pa3llaMd HEMETAIOB U WX MPUPOTHBIMU COEIUHEHUSMU
(pabora c komtekusamMu). PacrioznaBanue XjaopuaoB, Cyab(haTroB, KapOOHATOB.

['eHeTnyeckas CBSI3b HEOPTAHMUECKUX M OPTaHUYECKHUX BEIIECTB.

IIpakTnyeckas padora. Pemenne JxcnepuMeHTAJBHBIX 32124 N0 TeMe «HeMeTamibn.

Tema 8. Xumus U )KU3Hb.

XvWMHUS B TPOMBINUICHHOCTH. [IpHHIMAIBI XUMHUYECKOTO TPOM3BOACTBA. XHMHKO-TEXHOJIOTHUECKUC
MIPUHIIMITBI TIPOMBIIIUIEHHOTO MOTy4YeHHst MeTaioB. [Ipon3BoacTBo uyryHa. [IponsBoacTBo cramnu.

Xumust B ObITy. XUMUYECKask MPOMBIIIIICHHOCTh U OKPYKArOIIas cpesa.

3. INIAHUPYEMBIE PE3YJBTATBI U3YUYEHUSA YUYEBHOI'O IIPEJIMETA.
3namv/nonumams:

- 8aiCHellue XuMu4yecKkue HOHAMUA. BEIIECTBO, XUMHUYECKUM DJIJIEMEHT, aToM, MOJEKYyIa,
OTHOCHUTENbHBIE aTOMHasi M MOJEKyIspHas MAacChl, HWOH, aJUIOTPONUS, H30TOMbI, XUMHYECKas CBS3b,
3HeKTpOOTpI/IHaTeHBHOCTB, BaJICHTHOCTb, CTCIICHb OKHCJICHHSA, MOJIb, MOJ'I?IpHaH Mmacca, MOJ'ISIpHI:Iﬁ O6L€M,
BEIIECTBA MOJICKYJSIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOCHHUS, PACTBOPBI, AJIEKTPOJIUT U HEIJICKTPOIUT,
ANEKTPOJIATHICCKAS JUCCOIUAIUS, OKUCIIUTEh W BOCCTAHOBUTEIb, OKUCIICHHE W BOCCTAHOBJICHUE, TETUIOBOM
3¢ (deKT peakiuu, CKOPOCTh XUMUYECKOW PEeakIuy, KaTalu3, XUMUYECKOEe PaBHOBECHE, YTIIEPOJHBIN CKEIeT,
(GyHKIIMOHATIBHAS TPYIIA, H30MEpHsl, TOMOJIOTHUS;

- OCHOGHblE 3AKOHbI XUMUU. COXPAHEHUS MAaCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, MEPHOIUYCCKHIA
3aKOH;

- OCHOGHble mMeopuuU XUMUU. XUMUYECKOW CBS3H, DIIEKTPOIUTUYECCKOW IHUCCOIHMAINU, CTPOCHUS
OPraHNYE€CKUX COCTUHECHUN;

- 8aiICHelluue euwlecmea U Mamepuasivl: OCHOBHBIC METAJUIbI U CIUIABBI; CEpHAsi, COJSIHASI, a30THAS U
YKCYCHasl KHUCJIOTHI; IIEJI0YH, aMMHaK, MUHEpAJIbHBIC YA0OpEHUs, METaH, dTUJICH, alleTUJICH, OCH30JI, dTAaHOJI,
KUPBI, MBLIA, TTIOKO3a, caxapo3a, KpaxMal, KIeT4aTka, OCNKH, UCKYCCTBEHHBIC W CHHTETHUYECKHE BOJIOKHA,
Kay4yKH, TUIaCTMACChI;

ymemp:



- Ha3vleamp U3YYCHHBIE BEILECTBA 10 TPUBUAIBLHOW WU MEXKIYHAPOJIHOM HOMEHKIIATYPE;

- onpeoenamsp: BAJCHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB, TUII XUMUYECKON CBSA3U B
COEAMHEHHUSX, 3aps]l HOHA, XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHUM, OKUCIUTEID U
BOCCTaHOBUTEJIb, MPUHAJICKHOCTh BEIIECTB K PA3JIMYHBIM KJIACCaM OPraHUYECKUX COCAMHEHUIM;

- Xapakmepu3oeamsp: >JIEMEHTbl MajbIX NEPUOJOB MO HMX MOJIOKECHUID B MEPUOJAUYECKONW CHCTEME
JI.1. Menneneesa; o01ue XMMUYECKAE CBOMCTBA METAILIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKHUX
Y OPTaHUYECKUX COCIMHEHUI; CTPOCHHE U XUMUYECKUE CBOMCTBA U3YUYEHHBIX OPTraHUYECKUX COCIMHEHUN;

- 00BbACHAMY: 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHHUS; IPUPOY XUMHUYECKON CBS3U
(MOHHOM, KOBAJIEHTHOM, METANIMYECKOM), 3aBUCUMOCTb CKOPOCTHM XHMHMUYECKOW PpEaKIUU U TOJOKECHUS
XUMHUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (PaKTOPOB:

- @bINONHAMb XUMHUYECKHN DJKCIEPUMEHT 110 PACHO3HABAHUID BAKHEHIIMX HEOPraHUYECKHX U
OpraHUYE€CKHUX BEIIECTB;

- NP080OUMb CAMOCTOSTEIBLHBIM TOUCK XUMUYECKOW HWH(OpPMAIMHM C HCIIOJIB30BAHHEM Pa3TUYHBIX
HMCTOYHHKOB (HAYYHO-TIOMYJISPHBIX HW3/JaHWKA, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
WCIIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJOTHUU JUIsi OOpabOTKM M Mepeiaaud XUMHYECKOW uHpOpManuu u ee
MPEACTABICHUS B PA3IMYHBIX (OpMaX;

UCNOIb306aMb NPUOOPEemMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenabHOCmu U
NOBCEOHEBHOIL HCU3HU O1A:

- 00bACHEHUS XUMHUYECKUX SIBJICHUHN, MPOUCXOAAIIUX B IPUPOJE, OBITY U HAa MPOU3BOJICTBE;

- OmIpeleNieHHus BO3MOXKHOCTH TPOTEKAHHS XUMHUUYECKUX TIPEBpAIICHUN B PA3JIMUHBIX YCIOBHUSIX U
OLIEHKH UX TOCJEICTBUML;

- 9KOJIOTMYECKH IPaMOTHOIO ITOBE/ICHUS B OKpYXalOLIeH cpene;

- OLEHKU BIIUSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPY’KaIoIeH Cpellbl Ha OPraHu3M 4YeJIOBeKa U Apyrue
YKUBBIC OPTaHU3MBI;

- 6e3omacHOro o0palleHus ¢ TOPIOYUMU U TOKCHYHBIMU BELIECTBaMHU, Ja00OPATOPHBIM 000pYyI0BAaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33/IaHHOM KOHIIGHTPAIIUU B OBITY U Ha TIPOU3BOJICTBE;

- KPUTHUYECKOW OIIEHKH JOCTOBEPHOCTH XUMHYECKOW HWH(GOpMAalMK, TOCTYMAOIMEH M3 pa3HbIX
HMCTOYHHKOB.

4. TEMATUYECKOE IINTAHUPOBAHHUE

DneKTpoHHBIE(
HaumenoBanue pasnenoB  u  tem | Kon-Bo yacos Hara 1M PpOBLIC)
Ne n/mt o0pa3oBaTesbH
IPOrpamMMbI Y
BCETO K/p, 1/p
1 2 3 4 B 6
BaxHeliline XuMnyeckre NOHATHS U 3aKOHBI 2 0
1 Atom. XuMHuueCKUH 351eMeHT. M30TonbI. 1 0
' [IpocTsle U CIOXKHBIE BENIECTBA
3aKOH COXpaHEHHs MacChl BEIIECTB,
2. 3aKOH COXPaHEHMsI U IPEBPAICHUS 1 0
SHEPI'UU NPU XUMUUECKUX PEAKIHUIAX

Ilepuoguyecknii 3aKOH M NMEPHOAMYECKAsT CHCTEMA
xumuyecknx 3jaementoB JI. U. MengeneeBa Ha | 4 0
OCHOBE YY€HHs 0 CTPOEHHH aTOMOB

[Tepuoanueckuii 3aKOH U
[Iepnonnueckas cucteMma XMMUYECKUX
3. anemenToB /.M. Menneneena. 1 0
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX HJIEMEHTOB

4, CtpoeHue 2JIeKTPOHHBIX 000J09eK 1 0




aTOMOB XMUMHYCCKHUX JJICMCHTOB

BanentHocTts. BaneutHrie

5. BO3MO>KHOCTH ¥ pa3Mepbl aTOMOB 1
XUMHYECKHX JJIEMEHTOB
3menenust CBOMCTB COEIUHEHNHI
6. XUMHYECKHX 3JIEMEHTOB B MEPHOJaX U 1
rpynmnax
CTpoeHne BelecTBa 3
7 OcCHOBHBIE BUJbl XUMUYECKOMN CBSI3U. 1
' MexaHu3MBbl UX 00pa30BaHUs
XapakTepuCcTUKa XUMUYECKOHN CBSI3H.
8. Kpucrannmmueckue penerku. 1
JlucriepcHble CUCTEMBI
XapakTepUCTUKA XUMUYECKOU CBS3H.
9. Kpucranmimieckue pemerku. 1
JlucriepcHbIe CHCTEMBI
XuMHYeCKHe peakunu 7
10. CymHocTsb # Knaccnqu)m(aum[ 1
XUMHYECKHUX PEaKIIHii
CKOpOCTh XMMHUYECKUX PEAKIIHH.
11. @DakTOpHI, BIUSIONME HA CKOPOCTh 1
XMMHYECKUX PEAKIUI
Xumuueckoe pasHosecue. [Ipunnumn Jle
12. [arenwe. [Tpou3BoACTBO cepHOI 1
KHCIIOTHI KOHTAKTHBIM CIIOCOO0OM
DNEKTPOIUTUYECKAS AUCCOIUAITHS.
13 CunbHbIe U cilabble JIEKTPOIUTHI. 1
' Bogopoausrii mokasarens (pH)
pacTtBopa
14, I'unponu3 opraHyuecKux u 1
HEOPTaHWYECKUX BEIICCTB
15, O06o00611eHre U crucTeMaTu3alus 3HaHu! 1
10 TeMe «XHMHUYECKUES PEAKIIAI)
16. KonTponbHas pa60Tav o Teme « Tumsl 1
XUMHYCCKHUX PEAKIIHA
MeTtajuibl 7
[Tonoxenue meramnos B [ICXO JI. 1.
17. Meunneneesa. O01IMe CBONCTBA 1
METAJIJIOB.
18. OO6mme crmocoOb! MOTYyIEHUST METaJLIOB. 1
CruiaBbl
19. DJIEKTPOJIN3 PACTBOPOB U PACIIIIABOB 1
20. [TonsiTHE O KOPPO3NH METAIIIOB. 1
CriocoOblI 3alUThI OT KOPPO3UHU
O0630p METANJIOB [NIaBHBIX MOATPYIIT
21. (A-Tpymm) nepuoanYecKoi CHCTEMBI 1
XUMHYECKHX JJIEMECHTOB
O0630p MeTaIOB MOOOYHBIX MOATPYIIT
29, (b-Tpynm) mepuoauvYecKoil CUCTEMBI 1
XUMHYECKHX 3JIEMEHTOB (Me/b, IUHK,
KEJE30)
23. OKcHIbl ¥ THIPOKCHIBI METAJLIOB 1
Hemertanibl 11
24, O030p CBOICTB HEMETAILIIOB. 1




OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC
CBOMCTBA TUITUYHELIX HEMETAJIIIOB

OKcuasl HEMETAIIIOB U
25. KHCIOPOACOACPIKAIINE KUCIIOTHI. 1 0
BonopoaHbie coeTMHEHUs] HEMETAIIIOB

IIpaBuna Th. Pemenue
26. AKCIICPUMEHTAIIbHBIX 33724 10 1 0
HEOPraHWYECKON XUMUU

[IpaBuna Th. Pemenue
217. DKCIIEPUMEHTAIBHBIX 3a1a4 110 1 0
OpPraHUYECKOM XUMUHU

[TpaBwna Th. Ilonyuenue, cobupanue u

28. 1 0
pacro3HaBaHKe ra3oB

29 FCHCTI/I‘-ICCKaSI CBA3b HeOpI‘aHI/I‘-IeCKI/IX 148 1 O
OpPraHMYECKUX BEIECTB

30, O06o001enue 1 cucTeMaTH3anys 3HAaHUH 1 0
o reMam «Metamisl» u «HeMmeramib»

31 Kontponbnas padota Ne 3 o remam 1 1

«Metamey u «Hemetamis

32. briTOBast XuMHU4yeckasi r(paMOTHOCTh 1 0

JlexapcTBEHHBIE IIPENIAPATHI.
XUMHUECKOE 3arpsi3HeHUe

33. . 1 0
OKPYKaIOIIEH CPE/Ibl K ero
MOCJICACTBUSL.

34. Hrororoe moBTopeHue 1 1

™=

5. YYEBHO-METOANYECKOE OBECHHEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA.
Pymsutuc I'.E., ®enpaman @.I"., Xumus. OcuoBbl o6mieit xumun. 11 kmacc. — M.: [Ipocsemenue, 2021
I'apa H.H. Xumus. I[Iporpammsl o61ieo0pazoBaTenbHbIX yupexaenuit. — M.: [Ipocsemenne, 2010
Bbpeiirep JI.M., baxenoBa A.E., Xumus 8-11 kinaccel. Pa3BepHyTO€ Temarnyeckoe IUIAHUPOBAHHE IO
yuebHukam Pymsurtuca I'.E., ®enpnmana @.I'., Boarorpaa, Yuurens, 2009

Xomuenko U.I".COopHuUK 3a/1a4 U yIpaxxHEHHUH 110 XUMHUU.




