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AHHOTALIA
Pabouas mporpamMma Kypca XUMUHU Ha YPOBHE OCHOBHOT'O 00IIer0 0Opa30BaHUsS MPEAINOaraeT U3ydeHUue XUMHUU
Ha 0a30BOM ypOBHE M HaIpaBi€HAa Ha OBJAJEHUE OOYYAIOIUMMCA TAaKUMHU II03HABAaTEIbHBIMU Yy4eOHBIMU
JeUCTBUSAMU, KaK SKCIIEPUMEHT, HaOII0IeHUEe, U3MEPEHHE, ONUCAaHIE, MOJIETUPOBAaHUE, THIIOTE3a, BBIBOI.
B ocHOBY Kypca IOI0KEHBI CIIEYIOLIUE HACH:
MaTepHalbHOE €IMHCTBO U B3aMMOCBSI3b OOBEKTOB U SBJICHUN IIPUPOABI;
Be/ylllas poJib TEOPETUUYECKUX 3HAHUM /17151 OOBSICHEHUS! M MPOTHO3MPOBAHUSA XMMUYECKHUX SBICHUH, OLIEHKU HX
MPAaKTUYECKON 3HAYNMOCTH;
B3aMMOCBSI3b KQUECTBEHHOM U KOJIMYECTBEHHON CTOPOH XMMUYECKUX 00BbEKTOB MAaTEPUAIbHOTO MUPA;
pa3BUTHE XUMHYECKOM HAyKM M IPOU3BOJACTBO XHMHUYECKUX BEILECTB W MATEPUANOB JIA YAOBIETBOPEHUS
HACYIIHBIX TOTPEOHOCTEH YeTI0BeKa U OOIIECTBA, PEHICHHUS TI00ATBHBIX MIPOOJIEM COBPEMEHHOCTH;
TEHETUYECKAs CBA3b MEXKY BELIECTBAMM.
OTH WAeu pealn3yloTcs B Kypce XMMHHM Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUSI MYyTEM OCTHIKEHUS
CHEAYIOUIUX LeJeH:
. Dopmuposanue y o0ydyalluxcsi XUMHUYECKOW KapTHHBI MMpa, KaK OPraHUYeCKOM 4YacTH €ro LeJIOCTHOM
€CTECTBEHHO-HAYYHON KapTHHBI.
. Pazsumue 1o3HaBaTeNbHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH Ydallluxcs B
IIPOLIECCE M3YYEHHs] MMH XMMHMYECKOM HAyKM M €€ BKJIaJa B COBPEMEHHBIM HAY4YHO-TEXHHUYECKHUHM IIPOrpecc;
¢dbopMHpoBaHNE Ba)KHEHIIMX JOrMYECKMX OIEpaluil MbIIUICHUs (aHAJIM3, CUHTE3, 0000IIeHHe, KOHKPETU3aIusl,
CpaBHEHHME U JIp.) B IIPOLIECCE MO3HAHUS CUCTEMBI BXKHEHIIINX MOHATUN, 3aKOHOB M TEOPH O COCTaBe, CTPOCHUU U
CBOMCTBAaX XUMHUYECKUX BEILECTB.
. Bocnumanue y6exxJ1IEHHOCTH B TOM, YTO IPUMEHEHHUE MOJYYEHHBIX 3HAaHUM U YMEHUH IO XUMUU ABIISIETCA
O0BEKTHBHOM HEOOXOIMMOCTBIO JUIsl Oe30macHOM paboThl ¢ BeleCTBAMH M MaTepuajamMM B ObITY U Ha
IIPOU3BOJICTBE.
. IIpoexmupoeanue u peanusayus BEITYCKHUKAMU OCHOBHOM IIKOJIbI TMYHOM 00pa30BaTeIbHON TPAEKTOPUH:
BbIOOD Mpoduiis 00yueHus B CTapUIeil MIKoJIe WK NPOPEecCCHOHATBHOI0 00pa30BaTENbHOTO YUPEKACHHUS.
. Osnaodenue KnouegblMu KOMnemeHyusmMu: y4eOHO-TI03HaBaTEeIbHBIMU, UH()OPMAIIMOHHBIMH, 1IEHHOCTHO-

CMBICJIOBBIMU, KOMMYHUKATUBHBIMU.

XUMUA, 8-9 KITACC
[TOACHUTEJIBHAA 3AIIMCKA
Pabouas nporpamMMa Kypca XUMHH U1 OCHOBHOH LIIKOJIBI pa3paboTaHa B COOTBETCTBUH ¢ DeiepanbHbIM

rocyaapCTBCHHBIM 06pa30BaTCJ'ILHLIM CTaHAapTOM O6II_ICFO 06p330BaHI/I$I. B Heilt Taxoke YUYUTBIBAOTCA



OCHOBHBIE HJIeH U T0J0kKeHus [IporpaMMel pa3BuTHs U GOPMHUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX NeHCTBUI
11 OCHOBHOTO 001IET0 00pa30oBaHMUS.
B cooTBercTBUU C 3TUMHU JOKYMEHTaMH 00yYaronifecs JOJKHbI OBJIAJETh MPUEMaMH, CBSI3AHHBIMU C
ONpeIeIICHUEM IOHATUI: OTPaHUYMBATh UX, ONMCHIBATh, XapAKTEPU30BaTh U CPAaBHUBATh. Tak Kak XUMUSI —
HayKa 3KCIICpUMCHTAJIbHA, 06yqafonmecs1 JOJDKHBI OBJIAACTh TAKMMHU II03HABAaTCJIIbHBIMU y‘-I€6HBIMI/I
JEeWCTBUSIMH, KaK SKCIIEpUMEHT, HaOII0IeHNe, U3MEpEHHe, ONMCaHe, MOJICTUPOBaHNE, TUTIOTE3a, BHIBOJI. B
IpolLecce U3yueHus Kypca y 00yqaromuxcsi IpoaoJbKaT (OpMUPOBATHCS YMEHHS CTABUTh BOIIPOCHI,
OO0BSCHSATH, KiIacCU(ULUPOBATH, CPABHUBATD, ONPEACIATh UICTOYHUKU HHPOPMAIINH, TOTY4aTh U
aHAJTM3UPOBATh €€, TOTOBUTH MH(POPMALMOHHBINA IPOIYKT, IPE3EHTOBATH €T0 U BECTH JUCKYCCHIO.
CHGI[OB&TGHBHO, I[eﬂTCHBHOCTHBIﬁ nmoaxoJ B U3y4YCHUHN XUMHU CHOCO6CTByIOT JOCTHXKCHUIO JIMYHOCTHBIX,
MPEeIMETHBIX U METaIllpeIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

OO0masi xapakTepuCTHKA y4e0HOr0 mpeaMeTa

[Ipemyaraemast pabovast mporpamma 1o XMMHH pacKpbIBaeT BKJIa y4eOHOTO MpeIMeTa B TOCTH)KEHUE TIeTIeH
OCHOBHOT0 00111er0 00pa30BaHuUs U OIPEJENSIET BaKHEHNIINE COlepKaTelbHbIE JIMHUN ITPEIMETa:

e «Bewecmeo» — B3aUMOCBSA3b COCTaBa, CTPOEHMSI, CBOWCTB, MOJYyYEHUS U IPUMEHEHUS BELIECTB U
MaTepuasos;

o  «Xumuueckas peaxkyus» — 3aKOHOMEPHOCTU IPOTEKAHUS U YIPaBJICHUS IPOLECCAMH NOJYyYEHUS U
MpEeBpAaIlCHUS BEUIECTB;

o  «Xumuueckuu sA3blK» — OINECPUPOBAHHE CHUCTEMOM BAXKHEUIIMX XWMHYECKUX MOHATHI, BIIAJICHUE
XUMHUYECKOH HOMEHKJIATYpOi M CUMBOJIUKOM (XUMUYECKUMU 3HaKaMH, (POpMYJIaMU U YpaBHEHUSIMHU);

o «Xumus u O#cu3Hv» — COONIOACHUE TPaBUI XUMHYECKOM O€30IacHOCTH MpH OOpalieHuu C
BELIECTBAMH, MaTEPUATIAMU M XUMUYECKMMHU NIPOLIECCAMU B TIOBCETHEBHOM KU3HU U Ha IIPOU3BOJICTBE.

Kypc opueHTHpOBaH Ha OCBOEHHE 00yUarOIIUMHUCS OCHOB HEOPIraHWYECKONH XMMHUHU U KPaTKOe 3HAKOMCTBO C
HCKOTOPBIMHU INOHATUAMHA U 00BEKTAaMH OpFaHH‘IeCKOﬁ XHUMHHU.

B conepxkarenbHON MMHUM «Bewecmeoy» pacKpbIBAETCS yUYEHUE O CTPOCHHM aToMa U BELIeCTBa, COCTAaBE U
KJ1accU(UKALUU XUMUYECKUX BEILECTB.

B conepxarenbHON nuHMM «Xumuueckas peaxyus» PACKPHIBAETCS yUYEHHE O XMMMUYECKHX IIpoLEeccax:
KHaCCI/I(i)I/IKaHI/ISI XUMHNYECKUX peaKHI/Iﬁ U 3aKOHOMEPHOCTHU HX IMPOTCKAHUA; KAQYCCTBCHHAA W KOJIHWYCCTBCHHAA
CTOPOHBI XUMUYECKHUX MPOLECCOB (Pacu&Thl [0 XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM XUMUYECKUX PEaKIuil).

B conepxarenbHOl muHUM «Xumuueckuti A3v1k» GOPMUPYIOTCS YMEHHSI YYaIlMXCsl HA3bIBaTh BEIIECTBA I10
dopmynaM U cocTaBiATh (HOPMYJBI IO UX HA3BAHUSAM, 3alMCHIBATH YPaBHEHMS PEAKIMHA U XapaKTepHU30BaTh HX,
packpbIBaTh MH(POPMAIIHIO, KOTOPYIO HECET XMMHYECKas CHMBOJIMKA, B TOM YHCJIE BBHIPAKEHHAS U B TaOJIWIHOU

dbopme (mepuoandecKas CUCTEMa XUMHUYECKUX DJIEMEHTOB . 1. Menneneesa, Tabnuiia pacCTBOPUMOCTH
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BEIIECTB B BOJIE); HCIOJNb30BAaTh CHUCTEMY XHUMHMUYECKHX IOHATUH MJIs1 ONUCAaHUSA XUMHYECKHX OOBEKTOB
(371€MEHTOB, BEIIECTB, MaTEPUAIIOB U IIPOLIECCOB).

B copepxarenpHOM JMHUM «Xumusa u oIcu3Hby» PACKPBIBAIOTCS JIOTUYECKUE CBS3M MEXKIY CBONCTBaMH,
IIPUMEHEHHUEM, IIOJyYEeHHEM BEUIeCTB B Ja0OpPAaTOPHBIX YCIOBHUSAX M Ha IPOM3BOJCTBE; (OPMHUPYETCS KyNbTypa
0€30MacHOTO U HKOJIOTHYECKU TPAMOTHOTO 0OpaIleHus] C XUMUYECKUMU 00BEKTaMHU.

B kypce 3HaunTeNbHAS POJIH OTBOJUTCS XUMHUYECKOMY IKCIIEPUMEHTY: MPOBEICHHUIO MPAKTHIECKUX paboT
71a00paTOPHBIX OINBITOB, (PUKCALIMU U aHAJIU3Y UX PE3YJIbTAaTOB, COOIIOIEHUI0 HOPM U IIPpaBUi 0€30MacHON paboThI
B XUMHUYECKOM KabuHeTe (J1abopaTopun).

Peanuzanus mporpamMMbl Kypca B mporiecce 00ydeHHs TO3BOJIUT OOy4YaromKUMCs OHATh POJIb M 3HAYCHHE
XMMHUU CPEIU APYTHX HAYK O MPHUPOJE, T. €. PACKPHITh BKJIAJ XUMHUH B (HOPMUPOBAHHE IIEIOCTHON €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpa.

MecTto npeamera B y4eOHOM ILIaHe
®enepalibHbIN rocy1apCcTBEHHBIN 00pa30BaTENIbHBIN CTaHAAPT IPEIyCMaTPUBAECT U3YyUEHHE Kypca XUMUU B
OCHOBHOI 1IIKOJIE KaK COCTaBHOM 4acTH MpeIMETHOM o6sacTu «EcTecTBEHHO-HAay4YHbIE ITPEIMETHIY.

Kpr pacCuuTaH Ha 00s13aTeNIbHOE H3Y4YCHHUEC ITPEAMETA B 00néme 140 y‘le6HHX YacoB 110 2 Jaca B HCIOCIIO B

8—9 knaccax. Kpome sToro, npegycmarpuBaeTcs U3y4eHue XUMUU ¢ 7 Kiacca B 00béMe 35 yueOHbIX 4acoB 1o |
4acy B HEJIEJIO.

[Ipemyiaraemplii Kypc XOTSI 1 HOCUT OOIICKYJIbTYPHBIM XapakTep M HE CTaBUT 3a7ady IpodeccruoHanbHON
MOJITOTOBKM OOYYalOIIMXCsl, TEM HE MEHee IO3BOJSET MM OINPENENIUThCS C BBIOOpOM mpoduias oOydeHus B
CTapllen MIKOJIe€.

JIn4HOCTHBIE, MeTAaNlpeAMETHbIE U NPeIMETHbIE Pe3yJIbTAThI 0CBOCHHUS Kypca XUMHHU

ITo 3aBepiIeHNIO Kypca XMMHH Ha 3Tarie OCHOBHOTO 00I11ero 00pa30BaHMUs BBITYCKHUKH OCHOBHOM IIKOJIbI
JOJKHBI OBJIAZIETH CIEAYIOUIMMH PE3yJIbTaTaMu:

1. JIM4HOCTHBIE PE3yIbTATHI:

1) ocosnanue cBOeH ITHUYECKON MPUHAIICKHOCTH, 3HAHUE UCTOPUHM XUMHH U BKIIaJIa POCCHICKOW XUMHUECKON
HayKH B MHUPOBYIO XUMHUIO;

2) ¢hopmuposanue OTBETCTBEHHOTO OTHOIICHUS K MO3HAHUIO XMMHH; TOTOBHOCTH M CIIOCOOHOCTH yYallUXCsl K
CaMOPAa3BUTUIO U CaMOOOPA30BAaHUIO HA OCHOBE M3Y4YEHHBIX (DaKTOB, 3aKOHOB M TEOPHH XMUMHHU; OCO3HAHHOTO
BbIOOpA U OCTPOCHNE UHAMBUAYAIbHOIN 00pa30BaTeIbHON TPACKTOPHH;

3) ¢opmuposanue NENOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MHpa, HEOTHEMIIEMOI YacThI0 KOTOPOU SIBIISETCS
XMMHMYECKasl KapTUHA MUPa;

4) o6naderue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIIUM YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTHKH, B

TOM YHUCJIC U XUMHYCCKHUM,
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5) oceoenue colnanbHBIX HOPM, TIPABHJI MOBEICHHUS, pojield U (GOpM COLMAILHOMN JKU3HH B COIIYME, PUPOJC U
YaCTHOM >KM3HU Ha OCHOBE SKOJIOTMYECKON KYJIbTYPHI H O€30MacHOr0 OOpallleHus C BEIECTBAMU M MaTepHallaMH;
6) popmuposarue KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHHUKAMHU M B3POCIBIMH B IPOIECCE
0o0pa3oBaTeNnbHOM, OOILIECTBEHHO TMOJE3HOM, YyueOHO-HCCIeI0BaTENbCKOW, TBOPUYECKOM M ApPYrux BHUIOB
JESITEeIbHOCTH, CBSI3aHHBIX C XUMHEH.

2. MeTanpeaMeTHbI€e pPe3yJbTAThI:
1) onpeoenenue neneit cCOGCTBEHHOr0 00YUYCHHUS, IIOCTAHOBKA U (pOPMYyIUpOBaHKE i ce0sl HOBBIX 3a/1a4;
2) nianuposanue TyTEH MOCTHIKCHUS JKEJIAGMOTO pe3ysibTara OOydYeHHs XHMHH KaK TEOPETHYECKOTO, TaK U
HKCHEPUMEHTAIBHOTO XapaKTepa;
3) coomHecenue CBOMX JCUCTBHH C IUIAHUPYEMBIMH pPE3YJIbTaTaMH, OCYWecmeneHue KOHTPOIs CBOCH
NEeSTeNbHOCTH B TMPOLIECCE JIOCTIKEHUS pe3yibTara, onpeoeieHue CHOCOO0B ACHCTBHI MPH BBITOJHEHUU
1ab0PaTOPHBIX U MPAKTHUECKUX padOT B COOTBETCTBUU C MPABUIIAMU TEXHUKH 0€30MaCHOCTH;
4) onpedenenue UCTOYHUKOB XUMHYCCKON MH(POPMAIIMHU, TIOIyYCHHUE U aHAU3 €, co3[aHne MH(POPMAIHOHHOTO
MIPOAYKTA U €T0 MPE3CHTALHS;
5) ucnonvzoeanue OCHOBHBIX MHTEIUICKTYaIbHBIX OIEpAllMil: aHAN3a U CHHTE3a, CPABHEHUS U CHCTEMAaTH3aIlUH,
0000IIeHNST ¥ KOHKPETHU3allMH, Gbli6leHue TPUYUHHO-CIECICTBEHHBIX CBS3eM WM nocmpoeHue JOTHYECKOro
paccyXIeHHus W yMO3AKIIOUeHUs (MHIYKTUBHOTO, JAEAYKTHBHOTO M IO aHAJIOTHWH) HAa MaTepHalieé €CTeCTBEHHO-
HAYYHOTO COACP KaHUS;
6) ymenue co3maBaTh, MPHUMEHATh W MPEOOPA30OBHIBATH 3HAKH W CHMBOJBI, MOJACIH M CXEMbI ISl PELICHHS
y4eOHBIX M ITO3HABATENbHBIX 33/1a4;
7) popmuposanue wu pazeumue SKOJOTMYSCKOTO MBIIUICHHS, YMEHHE NPUMEHSATh €ro B IO3HABATEIbHOM,
KOMMYHHMKATUBHOM, COLIMATIbHON MPAaKTHKE U MPOodeCCHOHATbHONW OpUEHTAIINH;
8) eenepuposanue uaei u onpeneneHue CPEICTB, HEOOXOAUMBIX JUIS HX PEATU3ALIUH.

3. [IpeameTHbIe pe3y/bTaThI:
1) ymenue 0003HAa4YaTh XUMHYECKHE DJICMEHTHI, HA3bIBaTh MX M XapaKTEPH30BaTh HA OCHOBE IOJIOKCHHUS B
nepuoanueckon cucreme /1. 1. Menneneesa;
2) opmyruposanue N3yYCHHBIX MOHITHI: BELIECTBO, XMMHYCCKUH DIIEMEHT, aTOM, MOJIEKYyJa, WOH, KATHOH,
aHHMOH, IPOCTOE U CII0KHOE BEIIECTBO, XMMUYECKasl PEaKIMs, BUIAbl XUMHUUECKUX pPEeaKUuil U T. I1.;
3) onpedenenue Mo (GopMyaaM COCTaBa HEOPraHUYECKMX M OPraHMYECKUX BEIIECTB, BAJCHTHOCTH aTOMOB
XUMAYECKHUX 3JIEMEHTOB WJIH CTETICHU MX OKUCIICHUS;
4) nonumarue nHPOPMAIMH, KOTOPYIO HECYT XMUMUYECKUE 3HAKU, (GOPMYIIBI U ypaBHEHHS;
5) ymenue knaccuguyuposeamsv NpocThie (METAIIBI, HEMETAUIBI, OJAropoAHbIC Ta3bl) M CIOXHbBIC (OMHApHBIC
COEJIMHEHUS], B TOM YHCJIE U OKCHJIBI, & TAKXKE THAPOKCUIBI — KUCIIOTHI, OCHOBaHHSI, aM(pOTEPHBIE THIPOKCHIBI —

Y COJIN) BEIIECTBA;
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6) ¢opmyruposanue TIEPUOTUUECKOTO 3aKOHA, 0OBACHeHUue CTPYKTYpbl W MHPOPMAIUH, KOTOPYI HECET
nepuoIMveckas cCucTeMa XuMudeckux snementoB J[. M. MenneneeBa, packpvimue 3HAYEHUS TEPUOIUYECKOTO
3aKOHa;

7) ymenue xapakmepuszosamb CTPOCHHE BELIECTBA — BHABI XMMHUYECKUX CBS3€H W TUIIBI KPHUCTALTHYCCKUX
pelmETOoK;

8) onucanue cTpoeHUs aTOMOB XMMHYECKUX DJIEMEHTOB C MOPSAAKOBbIME HOMepamu 1—20 u 26, omobpadicenue
UX C IIOMOIIBIO CXEM;

9) cocmagnenue HopMyn OKCHIOB XMMUYECKHX DJIEMEHTOB M COOTBETCTBYIOLIMX UM T'HAPOKCHIOB;

10) nanucanue cTpyKTYpHBIX POPMYIT MOJICKYJISIPHBIX COSAMHECHUI M (POPMYIIBHBIX €IMHHIl HOHHBIX COCTMHCHUI
10 BaJICHTHOCTH, CTETICHU OKHUCJICHUS WK 3apsy NOHOB;

11) ymenue popmyruposames OCHOBHBIE 3aKOHBI XUMHH: IIOCTOSHCTBA COCTaBa BEIIECTB MOJICKYJSIPHOTO
CTPOCHHMSI, COXPAHEHHUSI MAaCChI BELIECTB, 3aKOH ABOTaIpo;

12) ymenue @opmyrupoéams  OCHOBHBIC TIOJIOKCHUS ATOMHO-MOJICKYJIIDHOTO ~ YYEHUSl M  TEOPHHU
AIIEKTPOIUTUIECKOH TUCCOIHALINY;

13) onpedenenue npu3HAKOB, YCIOBHN MPOTEKAHUS U IPEKPALICHHUS XUMUIECKHX PEAKIHN;

14) cocmagnenue MONCKYISIPHBIX YPaBHCHUH XUMHYECKHX PEAKLUid, MOJTBEPKIAOUIMX OOIIHEe XUMHUYCCKHE
CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEUIECTB M OTPAXKAIOIINX CBSI3U MEXKAY KJIaCCaMH COCTUHECHUH;

15) cocmaenenue ypaBHEeHHI peakiMil ¢ y4acTHEM JICKTPOJIHMTOB TAKKE B HOHHOH (opme;

16) onpedenenue 0 XUMHUYECKUM YPABHEHUSIM TIPHHAUICKHOCTH PEAKLUA K ONPEICIEHHOMY TUITY WU BHY;,

17) cocmaenenue ypaBHEHUIl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH C MOMOIIBI METO/A 3JIEKTPOHHOIO
Oaianca;

18) npumenenue TOHATHIA «OKUCICHHE» W «BOCCTAHOBJIICHHE» JUIS XapaKTCPHUCTHUKH XUMHYECKUX CBOWMCTB
BEIIIECTB;

19) onpeodenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIMH XJIOPHI-, Cylb(har- U KapOOHAT-aHMOHOB M KaTHOHA
aMMOHWSI B PacTBOPE;

20) obwsicHenue BIASHUS PA3TUYHBIX (AKTOPOB HA CKOPOCTh XUMUYIESCKUX PEAKITHIA;

21) ymeHue xapakmepuszosamsv TOJOKCHHE METAUIOB U HEMETAIIOB B IEPUOAMYECKON CHUCTEME 3JIEMEHTOB,
CTPOEHHUE UX aTOMOB M KPUCTAJUIOB, 001IHe (PHU3NUECKHE U XUMHUUECKUE CBOICTBA;

22) 0bwsicHenue MHOTOOOpa3Hsl MPOCTHIX BEIIECTB SIBJICHUEM AJUIOTPOITUH C YKa3aHHeM e€ MPUUHH;

23) ycmanoenenue PasTUUUl THUAPO-, MUPO- U DICKTPOMETATUTYPTHH W WLIIOCMPUPOSAHUe ITUX Pa3Iuuuil
IPUMEPaMH MPOMBIIIIEHHBIX CIIOCOOO0B MOJIYYEHUSI METAIIIOB,

24) ymenue oasams o0uIyr0 Xapaktepuctuky mementos |, 11, VIIA rpymnm, a Taxke BoJopoja, KUCIOpoaa, a30Ta,
cepsl, (ocdopa, yrimepoma, KpeMHHS M OOpa30BaHHBIX MMM IPOCTHIX BEIIECTB W BAXHEWIINX COCTUHEHHUN

(cTpoeHue, HaXOXKIAEHUE B IPUPOJIE, MOTyUeHUe, (PU3NIECKUE U XUMUYECKHNE CBOMCTBA, TPUMEHEHNE);



25) ymenue onucvieams KOPPO3HUIO METAIIOB M CIIOCOOBI 3aLUTHI OT HEE;

26) ymenue npouzeo0ums XAMHYECKHE PAaCUEThl C MCIOJIB30BAHMEM IIOHITUI «MaccoBas JOJIs BEIECTBA B
CMECH», «KOJIMYECTBO BEIIECTBa», «MOJISIPHBINA 00BEM» 10 (hopMysIaM U ypaBHEHHSIM pEaKLnii;

27) onucanue CBOWCTB U MPAKTUIESCKOTO 3HAUCHHS U3yYCHHBIX OPraHMYECKUX BEIIECTB;

28) evinonnenue 0OO3HAYCHHBIX B MPOTPaMME JKCIIEPUMEHTOB, pPACHO3HAG8AHUe HEOPTaHWYECKUX BELIECTB IO
COOTBETCTBYIOIIMM MPU3HAKAM;

29) cobnodenue npaBua 6e30MacHOM pabOTHI B XUMUYECKOM KabuHeTe (JTabopaTopun).

COZAEPXAHUE KYPCA, 8 KIIACC
HavajbHble NOHATHS U 3aKOHBI XUMHHU
Tena m BemectBa. CBoiicTBa BemlecTB. OTaJOHHBIE (PU3MUYECKHE CBOWCTBA BellecTB. Marepuaisl U
MmaTtepuaigoBeeHue. Poiib XMMHHM B JKM3HU COBpeMEHHOro oobmectBa. OTHolIeHHE oOO0IIecTBa K XUMMH:
xemopmms 1 xemopoOusi.

Mertonbsl u3yuenuss xumuu. HaOmonenuwe. DxkcnepumeHT MopenupoBanue. Mojaenu MaTepuaibHble U
3HAKOBBIE WJIM CUMBOJIBHBIE.

I'a3pl. JKunkoctu. TBEpable BemecTBa. B3auMmHble mepexopl MEXIy arperaTHbIMH COCTOSIHUSIMU
BEIIECTBA: BO3TOHKA (CyOIMManus) 1 JecyOaruManusi, KOHJCHCAIUS U UCTIApeHHE, KPUCTAJUTH3ALNS U TIJIaBJICHHE.

®uznyeckue siBieHUA. YuCThle BellecTBa UM cMecH. ['OMOreHHble M reTeporeHHble cMecu. Cmecu
razooOpasHble, xkuakue u TBépabie. CriocoObl paseneHust CMecel: MeperoHka, UM JUCTUIUIALUS, OTCTauBaHue,
¢uIbTpOBaHMe, KpUCTAUIM3allMs WIM BblIapuBaHue. Xpomarorpadus. IIpumeHeHue »>THX CrmocoOOB B
abopaTOPHOM MPaKTUKE, HA POU3BOJICTBE U B OBITY.

XUMHYECKHUE 3JEMEHThI. ATOMBI U MOJIEKYIbI. [IpocThie U ClIOKHBIE BEleCcTBA. AJUIOTPONUS HA IpUMEpe
kuciaoposa. OCHOBHBIE MOJIOKEHHMsSI aTOMHO-MOJIEKYJIApHOro ydeHus. HMonbsl. BemectBa MoneKynspHOro u
HEMOJIEKYJISIPHOTO CTPOEHHS.

3HaKku (CUMBOJIBI) XUMHUECKUX AJIEMEHTOB. MIHpopMalys, KOTOPYIO HECYT 3HAKU XUMHUECKHUX AJIEMEHTOB.
DTUMOJIOTHS Ha3BaHUM HEKOTOPBIX XUMUUYECKUX 3J1€MEHTOB. Ilepnoanueckas Tabauna XUMUYECKUX 31€MEHTOB /1.
. MenzeneeBa: KOPOTKONIEPUOIHBIN U JUTMHHONIEPUOAHBIN BapuaHThl. [lepuoel u rpynmnsl. I 1aBHas u noboyHas
noarpynnsl, Wik A- u b-rpynnel. OTHOCHTENBHASI aTOMHAsI Macca.

Xumunueckue Gopmyinsl. Unaekcel n koapdunuentsl. OTHOCUTENbHAS MOJIEKyJsipHass Macca. MaccoBast
JI0JIS1 XUMHUYECKOTO0 3JIEMEHTa B coelnHeHuu. Hpopmalus, KOTOpyro HECYT XUMUYECKUE (POPMYJIBI.

Banentnocts. CTpykTypHble (opMyabl. XHUMHYECKHE HJIEMEHTHl C MOCTOSIHHOM W TepeMEHHOM
BaJICHTHOCThIO. BBIBOA (QopMylnibl coenuHeHHs MO BajeHTHOCTH. OmpeneneHue BaJCHTHOCTH XHMHUYECKOTO
aneMmeHTa 1o ¢opmyne BeniectBa. CocTaBleHHE Ha3BaHMW COEIMHEHHWH, COCTOSALIMX U3 ABYX XHMHUYECKHUX

9JICMCHTOB, 110 BaJICHTHOCTH. 3aKoH MMOCTOSHCTBA COCTaBa BCIICCTB.
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Xumuueckue peakiuu. PeareHTsl U NpoayKThl peakuuu. IIpu3sHakyM XUMUYECKHX PEAKLUUU. Y CIOBUA UX

IIPOTEKaHUs U IpeKpalieHus. Peakuyuu ropeHus. DK30TEpMUYECKUE U SHJOTEPMUUECKHUE PEAKIIUH.

3aKoH COXpaHEHUA MacCChl BCIICCTB. Xumudeckue YpaBHCHMUA. CocraBlicHHE XHUMHYSCKHX ypaBHCHHﬁ.

Nudopmarnius, KOTOPYI0 HECET XUMUYECKOE YpaBHEHUE.

Knaccudukanms XuMHUUECKUX peakluid 0 COCTaBY M YMCILY PEareHTOB M MPOAYKTOB. THUITBI XMMHYECKHX

peakuuii. Peakuuu coeguHenus, pa3ioxkeHus, 3aMmemieHuss 1 ooMena. KaraiuzaTopsl u kaTanus.

JdemoHcTpauuu

Komneknuus marepranoB v U3EIUN U3 HUX.

Mopenu, ucroib3yeMble Ha ypokax (PU3HMKH, OMOJIOTUH U TeoTpaduu.

OOBEMHBIE U IAPOCTEPIKHEBBIE MOJICIM HEKOTOPBIX XUMHUECKUX BEIIECTB.

Mojenu KpUCTAINTAYECKUX PEIIETOK.

CoOupanue npubopa ajs MoJIy4yeHHsl ra3a U IpoBepKa €ro repMeTHYHOCTH.

Bosronka cyxoro ipaa, oga wind HagTaauHa.

ArperatHble COCTOSIHHSI BOJIBI.

Paszpnenenne 1ByX HECMEIIMBAOIINXCS KUAKOCTEN C IIOMOLIBIO JEIUTEIBHON BOPOHKH.
Juctunnarop u ero padora.

YcranoBka U1t puiabTpoBaHus U e€ padboTa.

VYcraHoBKa JUIsl BhITapUBaHUs U €€ padora.

Konnexmust 6bITOBBIX TPUOOPOB A1t GHIIBTPOBAHUS BO3IYXA.

Pa3nenenue kpacsuiero BemiecTBa ¢poMacTepa ¢ IOMOIIbIO MeToAa OyMa)KHOM XpoMaTorpaduu.
Monenu aJuIoTpOnHBIX MOAUGUKALIUN YIIIepoa U CEPBI.

[Tonyuyenue o30Ha.

Hoprpets 1. 5. Bepriennyca u JI. . Menneneesa.

Koporkoneproasslii 1 JUIMHHONEPUOAHBIN BapUaHThl nepuoaudeckoi cucremsl . 1. Menneneesa.
KoHcTpynpoBanue mapocTepKHEBBIX MOJIEIEH MOJIEKYI.

Arnmapar Kunmna.

Paznoxxenne 6uxpomara aMMOHHUSI.

['openue cepbl 1 MarHUEBOMU JICHTHI.

IToptpets M. B. JlomonocoBa u A. JI. JIaByasbe.

OnbIThI, HIUTIOCTPUPYIOLINE 3aKOH COXPAHEHHS MACCHI BEILIECTB.

I'openue ¢docdopa, pacTBOpeHHE NPOIYKTa TOPEHHUs B BOJE M HCCIEIOBaHME MOJIYYEHHOTO pacTBOpa
JIAKMYCOM.

B3auMmoaenicTBre CONIHON KMCIOTHI C IIMTHKOM.



e [lomyuenne rugpokcuaa menu(ll) u ero paznokeHue npu HarpeBaHUU.
JlabopaTopHbIe ONbITHI

* O3HaKOMJIEHHE C KOJUIEKIIMEH J1ab0paTOpHON TTOCY/IbI.

* [IpoBepka repMeTHYHOCTH MpUOOpa /IS MOTYUESHHS Ta30B.

* O3HaKOMJIEHHE C MUHEpaJlaMu, 00pa3yIOLUMU TPaHUT.

* [IpuroroBiieHnE TeTEPOreHHON CMECH MTOPOIIKOB CEPBI C JKEIE30M U UX pa3IelICHHUE.

* B3anmoseiicTBre pacTBOPOB XJIOPUIOB U HOAUIOB KaJIHs C paCTBOPOM HHUTparta cepedpa.

* [Tonyuenue ruapokcuaa meau(Il) u ero B3auMoaeicTBUE C CEpHON KHCIOTOM.

* BzaumopelictBue pacTBOpa coAbl ¢ KUCIOTOM.

* [IpoBepka 3aKkOHa COXpaHEHUsI MAaCChl BELIECTB HA IPUMEPE B3aUMOICHCTBUSA IIENOYHU C KUCIOTOM.

* [IpoBepka 3aK0oHa COXpaHEHMsI MACChI BEILIECTB Ha PUMEPE B3aUMOJAEHCTBUS 11EI0UH ¢ coiibto xkene3a(lll).

* Paznoxenue nepokcusa Boaopoaa ¢ nmoMoimipio okcuaa mapranma (IV). 11. 3amemnienue xene3oMm Menud B
MEJHOM KYIOpOCE.

IIpakTnyeckne padoThl

1. IlpaBuna TeXHWKH OE30MACHOCTH M HEKOTOPHIE BHUIBI PadOT B XMMHYECKOH laboparopuu (kKaOmHETE
XUMUN).

2. HabGmroteHue 3a ropsiiei CBe4oi.

3. Ananu3 noyBsl (aHasor padoThl «OYUCTKA TOBAPEHHON COMNY).

[leproanueckuii 3akoH U nepuoAnuYeckas cucreMa xumuueckux snemeHToB JI. Y. Menneneesa. Ctpoenue
aToMa

EcTtecTBeHHBIE ceMENCTBA XMMHUYECKHUX AJIEMEHTOB: LIEJIIOYHBIE U LIEIIOYHO3EMEIbHBIE METAJLIbI, TaJOrCHBI,
uHepTHBIE (Osaropoanble) ra3bl. AM@oTepHOCTh. AM(OTEpHBIE OKCUIBI M THAPOKCH b KOMITIIEKCHBIE COIH.

Otkpeitue J[. . MenpaeneeBbiM MEPUOAMYECKOTO 3aKOHA U CO3JIaHUE UM TEPUOJUYECKOW CHUCTEMBI
XUMHUYECKUX 3JIEMEHTOB.

ATOMBI Kak (hopMa CyIIECTBOBAHUS XUMHUYECKUX 3JIEMEHTOB. OCHOBHBIE CBEJIEHHS O CTPOCHMM aTOMOB.
JlokazaTenbCTBa CI0XKHOCTH cTpoeHHs aToMoB. OnbIThl Pezepdopa. [InanerapHas Moaenb CTpOSHHs aToMa.

CocTtaB aTOMHBIX ffep: NPOTOHbI, HEUTpOHbl. OTHOCUTENbHAs aTOMHas Macca. B3auMocBs3b MOHATHIM
«MIPOTOH», «HEUTPOH», KOTHOCUTENbHAS aTOMHAsi Maccay.

Muxkpomup. OnekTpoHbl. CTpOEHHE 2JIEKTPOHHBIX YPOBHEN aTOMOB XUMU4eCcKUX 31aeMeHToB 1—20. [TonsTre
0 3aBEpUIEHHOM JIEKTPOHHOM YPOBHE.

Nzotombl. ®dusudeckuit cmbicn cuMBONHKUA [lepumonnueckorr cuctembl. CoBpeMmeHHas (GOpMYITHpPOBKa
MEePUOJNYECKOr0 3aKOoHa. JI3MeHeHUs CBOMCTB 3JE€MEHTOB B MEpHOJax U Ipynmax Kak (YHKIUS CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB. XapaKTepUCTHKA 3JIEMEHTa-MeTalljia U JIEMEHTa-HeMeTalia o UX MOJOKEHHIO

B MIEPUOIMYECKOM CUCTEME XUMUUYECKUX d1eMeHTOB []. 1. Meneneena.
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Jlemoncmpayuu

* Paznuunbie PopMBI TAOIUI] TIEPUOTUYECKON CUCTEMBI.

*  MogenupoBaHnue nocTpoeHus nepuoandeckon cucremsl Jl. . Menpaeneena.

* Mogenn aTOMOB XMMHUYECKUX JIEMEHTOB.

* Mopenu aTOMOB 371eMeHTOB |—3-T0 mepruoioB.

JlabopaTopHbIE OMBITHI

* [lomyuenre amMmpOTEpPHOro r'UAPOKCHIIA U UCCIEAOBAHUE €ro CBOMCTB. XUMHUYECKas CBA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH

Honnas xumu4deckasi cBsizb. MloHbI, 00pa3oBaHHBIE aTOMaMU METAUIOB M HeMeTauioB. CxemMbl 00pa30BaHUs
MOHHOM CBSI3M Al OMHApHBIX coenuHEHWU. VOHHBIE KpPUCTAJUIMYECKHE PEHIETKH U (PU3MUECKHE CBOMCTBa
BEIIECTB C 3TUM TUIIOM peri€Tok. [ToHsaTue o popMynbHON eqUHMILIE BEILEeCTBa.

KoBasieHTHass XuMHuecKas CBs3b. OJIEKTPOHHBIE U CTPYKTypHble (opmyinbl. IloHATHE O BaJeHTHOCTH.
KoBanentnass HemnosspHass cBsizb. CxeMbl 00pa30BaHUsl KOBAJEHTHOM CBSI3U JUIsl OWMHApHBIX COEIMHEHUH.
MounekynsipHble 1 aTOMHbIE KPUCTANINYECKUE PEIIETKH U CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

ONEeKTPOOTPULATENBHOCTb. P anekTpooTpunarensHocTd. KoBajleHTHas NOspHas XUMHUYECKas CBA3b.
Jumnonb. Cxembl 00pa3oBaHMsI KOBAJEHTHOW IMOJIAPHOM CBSI3U JUld OMHAPHBIX cOeMHEHHH. MomekysspHble U
aTOMHbBIE KPUCTAINIMYECKUE PEIIETKY U CBOMCTBA BEILIECTB C 3TUM TUIIOM PEILETOK.

Mertannnueckas XUMUYECKas CBSI3b U METaJNIMYecKasi Kpuctajinieckas pemérka. CBoHCTBa BELIECTB € ITUM
TUIIOM pem€ToK. EnnHas npupoia XUMHUYECKUX CBS3EH.

Crenensp okucinenus. CpaBHEHHE CTENIEHU OKUCIEHUS U BaJleHTHOCTU. [IpaBuia pacu€ra creneHeil okucaeHus
1o GpopmysamM XUMUYECKUX COETUHEHUH.

OKHCINTENBbHO-BOCCTAHOBUTEbHBIE peakiuu. OrmpeneiaeHre CTeneHel OKHCIeHUS s DIIEMEHTOB,
00pa3yloMX BEIIECTBA pa3HbIX KJIACCOB. PeakiMu HMOHHOTO OOMEHa M OKHCIIUTENIbHO-BOCCTaHOBHUTEIbHbIE
peakuuu. OKHCIUTENb W BOCCTAHOBMUTEIb, OKHCIEHHWE U BOcCTaHoBIeHHE. (CoOCTaBIE€HUE YypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUII METOI0OM 3JIEKTPOHHOTO OaaHca.

Jlemoncmpayuu

* Buneodparments! u cnaiifpl «MoHHAs XUMUYECKas CBSI3b.

* Komnekmus BemecTs ¢ MOHHON XUMUYECKON CBS3bIO.

* Mogenu HOHHBIX KPUCTAIIMYECKUX PELIETOK.

* BugaeodparmenTs! u cnaiipl «KoBaneHTHas XUMUYECKasi CBA3b.

» Kouneknus BenecTs MOJIEKYISIPHOTO M aTOMHOTO CTPOEHUS.

* Mogenu MOJIEKYISIPHBIX U ATOMHBIX KPUCTAJUIMUECKUX PEIMIETOK.

* BugaeodparMenTs! U cnaiiipl «MeTaunueckas XUMUUECKast CBSI3bY.

e Komreknus «MeTaibl U CIIJIaBED).
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* BsaumogaeiicTBue IuHKa ¢ cepoid, CONsTHOM KuciaoTol, xaopuaom meau (1I).

* T'openue maraus.

* BsaumoaeiicTBre XJIOPHON U CEPOBOAOPOIHOM BOJIBI.

JlabopaTopHbIe ONBITHI

* 3roroBnenne Moeu, WITIOCTPUPYIOIIEH CBOMCTBA METAINIMYECKOM CBA3U

BaxHeiimue npeacraBuTe/ M HeOpraHnyeckux semects. KosimyecTBeHHbIe OTHOIEHUS] B XMMHMHU

Cocras Bo3yxa. [Tousitre 06 00bEMHOM J1071€ () KOMIIOHEHTA MIPUPOIHOM Ta30BOI cMeCH — BO3/yXa.
Pacuér 06bE€Ma KOMIIOHEHTa T'a30BOM CMECH I10 ero 00bEMHOII 10J1e 1 HA00OPOT.

Kucnopon. O3on. [Tonyuenue kucinopoaa. CoOupanue u pacrno3HaBaHHUE KHCIOPOa. XUMHUYECKUE CBOWCTBA
KHMCJIOpO/ia: B3aUMOJIEICTBUE ¢ METaJlJIaMH, HEMETaJJIaMU M CJIO’KHBIMU BeliecTBamMu. [IpumeHenue kuciopoaa.
KpyroBoport kucioposaa B mpupoe.

Oxcuapl. O6pazoBanue Ha3BaHUN OKCUAOB 0 UX Gopmyrnam. CocraBieHue GopMysn OKCUIOB MO UX

Ha3BaHusAM. [IpeacTaBuTenn OKCUAOB: BOJA U YIJIEKUCIIBIN T'a3, HETalEHas U3BECTb.

Bogopon B npupone. dusnueckre 1 XMMHUYECKUE CBOMCTBA BOAOPO/A, €T0 MOIYYEHHUE U IIPUMEHEHUE.

Kucnotsl, ux cocraB u ux kinaccudukanus. Magukatoper. Tabmuma pactBopumoctr. CepHast M CoJsTHAs
KHUCJIOTBI, UX CBOMCTBA U IPUMEHEHUE.

Comu, ux cocraB W Ha3BaHus. PacTtBopumocth coneill B Boje. lIpencraButenu comnei: Xjiopuj HaTpus,
kapOoHar Hatpus, pocdar KapLus.

[locrosinnas ABoragpo. KonnuectBo BemiectBa. Monb. MonsipHast macca. KpaTHble elMHULIBI U3MEpEHUs
KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJJTUMOJIIPHAs] U KMJIOMOJISIPHAsE MAacChl BELECTBA.

Pacu€rsl ¢ Hcronb30BaHNEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS Macca, «IIOCTOSIHHAs
ABoraapo».

3akoH ABorajipo. MomsipHblil 00bEM razoo0pa3HbIX BemiecTB. OTHOCHUTENbHAS INIOTHOCTH Ia3a Mo JIpYyroMy
rasy.

KpatHbie eAMHUIBI U3MEPEHUS] — MUJUTUMOJISIPHBIN M KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEILECTB.

Pacuérel ¢ MCMoNb30BaHNEM MOHATHH «KOJMYECTBO BEIECTBA», «MOJIIPHAsl Maccay», «MOJSPHBIA 00BEM
ra3oBy», «4MCIIO ABOTaJAPO».

I'unpocdepa. KpyroBopoT Bosbl B ipupojie. Pu3ndeckre 1 XUMUYECKHe CBOWCTBA BO/IbI: B3aUMO/ICIICTBIE
C OKCHJIaMH.

OcHoBaHusl, uX cocraB. PacTBOpMMOCTb OCHOBaHMH B BoJe. l3MeHeHue OKpacKM MHIUKATOPOB B
menouHoi cpene. [IpencraBurenu menoveit: THAPOKCUIBI HATPUS, KIS U KAJIbIUA.

PactBopurens u pactBopéHHoe BemiecTBO. PactBopbl. PactBopenme. ['maparel.  MaccoBas nmons
pacTBOPEHHOIO BelIeCTBA. PacuéTel, CBSI3aHHBIE C MCIOJIb30BAHUEM MOHITHS «MAaccOBasi J10JI1 PacTBOPEHHOTO

BCIICCTBa».



12

Jlemoncmpayuu
e OmnpeneneHue conepxKaHus KUCIOPOIa B BO3AyXE.
e [lomydeHue KUCIOPOAA PA3IOKEHUEM IIEPMAHTAHATA KAJIUS M IEPOKCH/Ia BOAOPOAA.
e CoOupaHue METOJIOM BBITECHEHHS BO3/1yXa U BOJBI.
e Pacno3HaBaHu€ KUCIOPOJA.
e Topenue maruus, xenesa, yrisi, cepsl u hocopa B KUCIOPOJIE.
e KouteKkius OKCUI0B.
e [lomyuenue, coOupanue u pacro3HaBaHUE BOJIOPO/aA.
e ['opeHue BopoOpoJa.
e BzaumonetictBue Bojgoposa ¢ okcuaom meau(Il).
e Koutekiuss MUHEpaJIbHBIX KUCTIOT.
e [IpaBuio paz0aBieHus: cepoil KUCIOTHI.
e Kouteknus cosen.
e Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBAaHUM U COJIEH B BOJE.
e Hekoropble MeTaIbl, HEMETAIIJIBI U COSMHEHHSI C KOJTMUYECTBOM BEIECTBA, PaBHBIM 1 MOJIb.
e Moaens MOIsipHOTO 00BEMA ra3000pa3HBIX BEIIECTB.
e Kosekius 0OCHOBaHUH.

JlabGopaTopHbie ONBITHI
* [IoMmyTHEHNE N3BECTKOBOM BOJBI ITPU IIPOITYCKAHUM YIVIEKUCIIOTO ra3a.
* [IonmydeHne BOJOpOaa B3aMMOICHCTBUEM I[IUHKA C COJITHOW KUCIIOTOM.
* Pacnio3HaBaHue KUCIOT C TOMOIIBIO HHAUKATOPOB.
* I3MeHeHne OKpacku MHAMKATOPOB B LIEIOYHOM cpefe.
* O3HaKOMJIEHHE C MpernapaTaMM JIOMalllHed WIM IIKOJIbHOW anTeuKH: pacTBOpaMHU IMEpOKCHIa BOAOPOJa,
CIIMPTOBOW HACTOMKH MOJa, AMMHAKA.
IIpakTuyeckune padoThl
4. [lonydenue, coOMpaHue 1 pacrio3HaBaHUE KUCIOPOAA.
5. Ilonydenue, coOupanue U pacro3HaBaHUE BOJOPOJA.
6. [IpuroroBneHne pacTBopa ¢ 3aJaHHOM MacCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA.
OcHoBHbBIE KJ1acChl HEOPTAHUYECKUX COeIMHEeHM
O06o6mieHne cBeeHU 00 OKcHIaX, UX Kiaccu(UKalMK, Ha3BaHUSX U cBOMCTBaX. CrocoObl MOTy4YEeHHUS
OKCHJIOB
OcHoBaHus, WX Kiaaccu(UKaIus, Ha3BaHUS M CBOWCTBA. B3ammomelcTBHE ¢ KHCIOTaMH, KUCIOTHBIMH

OKCHJaMU U colisiMH. Pa3nokeHne HepacTBOPUMBIX OCHOBaHUM. CIToCOObI OTydeHHUST OCHOBAHHIA.
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Kucnorsl, ux kmaccudukanus m Hazanus. OOmmMe XMMHYECKHE CBOMCTBa KHCIOT. B3aumoneiicTBue
KHMCIIOT C METaJlIaMH. DJEKTPOXUMMUECKUN psAJl HAIPsDKEHUH MeTayuioB. B3aumoneincTBUE KHMCIOT C OKCHUAAMHU
MeTauIoB. B3anmonelcTBie KHUCIOT ¢ OCHOBAaHUSIMU — peaklMs HeWTpaiu3auuu. B3zanMoneincTBue KUCIOT C
consimu. [lonydeHre GECKUCIOPOTHBIX M KUCIOPOACOACPKAIIUX KUCIOT.
Coun, ux KnaccuduKalys U cBoiicTBa. BzaumozeiictBue coneit ¢ MetaiaMu, 0COOEHHOCTH 3TUX PEaKLIUH.
B3aumozeicTBue coiie ¢ COJIsIMHU.
['eneTnueckue psapl MeTaia M HeMeTaiula. ['eHeTudeckas CBS3b MEXIY KiaccaMU HEOPraHMYECKUX
BEILIECTB.
JlabopaTopHbIe ONbITHI

* B3auMoiericTBrE OKCUAA KAJIBLUS C BOJIOK.

* [loMmyTHEHUE N3BECTKOBON BOJBI.

* Peakiiusa HEUTpaIU3aIUU.

* [Tonyuenue runpoxcuna meau(Il) u ero B3auMoaencTBUE ¢ KUCIOTOM.

* Paznoxenne ruapokcuna meau(ll) mpu narpesanum.

* B3aumopeiicTBre KUCIOT ¢ METaJIaMH.

* B3aumopelicTBre KUCHOT € COJIAIMM.

* O3HaKOMJIEHHUE C KOJUIEKIUEH CONEH.

* Bzaumopeiictue cynbdara meau(ll) c xemezom.

* B3auMoencTBre COJe ¢ COJISIMU.

* ['eneTnyeckas CBsI3b MEXKy KJIaCCaMU HEOPraHUYECKUX BEILIECTB HA IPUMEPE COCAUHEHUN MEIU.
IIpakTnyeckune padornl

7. PernieHue skcriepuMeHTaIbHBIX 3a7a4 10 TeMe «OCHOBHbBIE KJIacChl HEOPTaHUYECKUX COEAMHEHUN».

O000menue 3HaHUI, TOJYYCHHBIX 32 KypC XUMHH, 8 Kiaace

TEMATHUYECKOE INTAHUPOBAHUE

Ne TeMBI HaszBanmne TeMnl KonmuectBo
4acoB

1 HayannHple TOHATHSA U 3aKOHBI XUMUH. 20

2 [Teproaudeckuii 3aKOH U IEPUOMYESCKAS CUCTEMAa XUMUICCKHIX 8
anemenToB J[. . MenaeneeBa. CTpoeHue aroma.

3 Xumuueckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 8

5 Baxkueiinme npencTaBuTeN HEOPTaHHUECKUX BEIIECTB. 18
KomnnuecTBeHHBIE OTHOILIEHUS B XUMHH.

6 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTUHEHUN 10

7 O06001enre 3HaHMH 3a Kypc 4
Hroro 68
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XNUMUNA, 9 KITACC
IloBTOpeHue U 00001MIeHHE CBeIeHUIT 10 Kypcy 8 kiacca
bunapnsie coenunenusi. Okcuapl coneoOpasyromue U HecojeoOpasyomue. ['MIpoKkcuabl: OCHOBaHUS,
amdoTepHbIe THIPOKCHIbI, KUCIOPOACOAepKalue KUCIO0Thl. CpeiHNe, KUCIIble, OCHOBHBIE M KOMILIEKCHBIE COJIH.

O06o0uieHne CBeIEHU O XUMHUYECKUX peakiusax. Kiaccuuranus XMMUYECKHX PEakUuil MO pa3iIuuHbIM
MpPU3HAKAM: COCTaBY W YHCIY PEarupyrouux U O0pa3yroIIuXcs BEUIECTB, TEIJIOBOMY 3(PQeKTy, 00paTUMOCTH,
M3MEHEHHUIO CTETEeHEH OKUCIICHHS 3JIEMEHTOB, 00pa3yIOlIUX pearupyrolie BEllecTBa, arperaTHOMY COCTOSHUIO
pearupyromux BeueCcTB, UCII0JIb30BAaHUIO KaTaJIU3aTopa.

[IonsATHE O CKOPOCTHM XMMHYECKON peakiuu. PakTopsl, BIMAIOIME HA CKOPOCTh XMMHYECKUX PEAKLIMMN:
IIPUpPO/Ia pearupyrollux BEUIECTB, MX KOHIIEHTpAlMs, TeMIlepaTrypa, IUIOIAJb CONPUKOCHOBEHMS, HaJIUYHUE
KartanuszaTopa. Karanus.

JdeMmoncTpamun

e (O3HAKOMIIEHHE C KOJUIEKIHUSIMU METAIJIOB U HEMETAILJIOB.
e (O3HaKOMJIEHHUE C KOJUIEKIUSIMU OKCUJIOB, KUCIIOT U COJIEH.
e 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOM peaKuu OT IPUPOJIbl pEarupyrolux BEeIECTB.
e 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peaKuu OT KOHIIEHTPAI[MH pearupyroliux BEIIeCTB.
e 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOH peaKIuu OT IJIOLIAAU COIPUKOCHOBEHMS PEarupyrolUX BEUIECTB
(«KUTALUHT CITIOM»).
e 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakluu OT TEMIEpPaTyphl pearupyonx BeIecTs.
JlaGopaTopHble ONBbITHI
* BzaumozelicTBue amMmmuaka 1 XJa0opoBOJOpOaA.
* Peakuus HeMTpaM3aLyu.
* Habmonenue TerioBoro 3gpdexra peakiiny HeHTpaau3anum.
* BzaumoneiictBue cepHoit kuciotsl ¢ okeuiom meau(1l).
* PaznoxxeHne nepokcuia BOJOpOa ¢ MOMOIIbIO KaTaia3bl KapToges.
* 3aBHCHUMOCTb CKOPOCTHM XMMHMYECKOM pEakUuu OT NPHUPOJBbl pPEArupyrolMX BEIIECTB Ha IpUMEpe
B3alMOJICICTBUS pacTBOPOB THOCYJb(haTa HATpuUs U XJopuaa Oapusi, THOCYIb(aTa HaTPUsI U COJITHON KUCIIOTHI.
* 3aBUCHUMOCTh CKOPOCTH XMMHYECKON PEaKIMU OT MPUPOJbl METAIJIOB MPHU WX B3aMMOJIECHCTBUM C COJISTHOU
KHUCJIOTOM.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIUU OT IPUPOJIbI KUCIIOT IIPH X B3aUMOAECHCTBUH C )KEJIE30M.
* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEaKIuu OT TEMIIepaTyphl.
* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKI[Ui OT KOHIIEHTPAIUH.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUU OT IUIOIIAU COTPUKOCHOBEHUS PEarupyrOIINX BELIECTB.

* 3aBHCHUMOCTb CKOpPOCTH XUMHYECKOU pCaKknru OT KaTajin3aropa.
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XumMHu4ecKHe peakiii B pacTBOPax 3J1eKTPOJINTOB

[Tonsatne 00 SJIEKTPOIUTUYECKON AMCCOLMAIMM. OJEKTPOJUTBI U HEIIEKTPOIUTHL. MexaHusm
JUCCOLMAIUN JJIEKTPOJIMUTOB C PAa3JIMYHBIM XapakTepoM cBsA3U. CTENEHb 3JIEKTPOJUTHYECKON IUCCOLMALIUU.
CunbHbIe U crabble AIEKTPOIHTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUHU AIIEKTPOIUTHIECKON nucconuannu. Kiaccudukanys HOHOB U UX CBOMCTBA.
KucnoTsl, OCHOBaHUS U COJM KakK 3JIEKTPOIUTHI. VX Kiaccudukanys u 1ucconuanys.

OO011re XuMHYECKUe CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKH MHIMKATOPOB, B3aUMOACHCTBUE C METAIIJIAMH,
OKCHJIAaMH M THUJPOKCHJIAMU METANIOB U COJISIMU. MOJEKyJIspHble U HOHHBbIE (TOJHBIE U COKpAIIEHHBIE)
yYpaBHEHUs peakUui. XMMHUYECKUN CMBICI COKPAIIEHHBIX YPABHEHUMN. YCIIOBUs INPOTEKAHUS PEAKLHUA MEKIY
EKTPOJIATAMU 0 KOHILA. Ps1 akTHUBHOCTH METaJIIOB.

OO01e XMMUYECKHEe CBOICTBA IIesIoueii: B3aUMOIEHCTBHE C KUCIOTAMHU, OKCHJIAaMH HEMETAIIJIOB, COJIIMHU.
OOmre XMMHYECKHE CBOWCTBA HEPACTBOPHMBIX OCHOBAaHHI: B3aWMOJICHCTBHE C KHCIOTaMH, Pa3jOKEHUE MpPU
HarpeBaHuu.

OO0ue XMMUYECKHE CBOMCTBA CPEJHUX COJIEH: B3aMMOJCHCTBHE C KUCIOTaMH, IIEI0YaMHU, COJSIMU U
MeTajlIaMu. B3auMoelicTBrE KUCIBIX COJIEH CO MIEI0YaAMH.

'unponu3 kak 0OMEHHOE B3anMOAEHUCTBUE collel ¢ BOAOU. ['MIpOan3 conu CUIbHOTO OCHOBaHUS U cllaboi
KUCJIOTHL. ['uaponu3 conu ¢1aboro OCHOBAaHUSA U CUIIbHOM KUCTIOTHL. Bogopoausiit mokasarens (pH).

CBolicTBa KHCJIOT, OCHOBAaHUM, OKCHJIOB M COJIEW B CBETE€ TEOPUHU DIIEKTPOJUTHUYECKON JUCCOLUALUN U
NPEJCTaBICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUSAX.

JdemMoHcTpauuu

e lcnbiTaHue BENIECTB U UX PACTBOPOB Ha JIEKTPOIPOBOAHOCTD.

e 3aBUCUMOCTB NIEKTPONPOBOJIHOCTH YKCYCHON KUCIIOTBI OT KOHIIEHTPALIHH.
e JIBuxKeHHE OKpAIlIEHHbIX HOHOB B AJIEKTPUYECKOM TIOJIE.

e OrmpeneneHue xapakTepa cpeibl B pacTBOpax CoJiei.

JlabopaTopHbIe ONbITHI

* lucconnarus caalObIxX 3JEKTPOJUTOB Ha MPUMEPE YKCYCHON KUCIIOTHI.

* 3MeHeHne OKpacku MHIUKATOPOB B KMUCIIOTHOM cpejie.

* Peaknus HeliTpann3zanuy pacTBopa MIENOYH Pa3IMUYHbIMU KUCIOTaMH.

* [Tonyuenne runpoxcuna meau(Il) u ero B3auMoaelcTBHE C pa3INUYHBIMUA KHCIOTaMHU.
* BzaumoieticTBre CHIIBHBIX KUCIOT ¢ okcuioM meau(1D).

* B3anMmojeiicTBIe KMCIOT C METAIAMH.

» KauecTBenHas peakuusi Ha KapOOHAT-HOH.

° HOJ'Iy‘-ICHI/IC CTYAHA erMHHCBOﬁ KHUCJOTHEI.
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 KauecTBeHHas peakiusi Ha XJIOPU/I- WU CYIb(paT-HOHBI.

* I3MeHeHne OKpacku MHAMKATOPOB B LIEJIOYHOM cpejie.

* B3auMojielicTBrE MIEI0YEH C YTIEKUCIIBIM T'a30M.

» KauecTBeHnHas peakiusi Ha KATHOH AaMMOHMUSI.

* [Tonyuenue runpoxcuna meau(Il) u ero paznoxenue.

* B3anmoseiicTBre KapOOHATOB ¢ KUCIOTAMHU.

* [Tonyuenue ruapokcuaa xemnesa(lll).

* BzaumoerictBre xemnesa ¢ pactBopoM cynbdara meau(1l).

IpakTuyeckue padoTnl

1. Pemenue SKCIIEpUMEHTAIIBHBIX 3a71a4 110 TeMe «DJIEKTPOIUTHUECKAs JUCCOLUALIUS».
HemeTaibl M MX coeJHHEHUS

CtpoeHue aTOMOB  HEMETAUIOB W  HMX  TMOJNOXKEHHWE B  IepuoaudYecKkoil  cucreme. Psa
ANEKTpOOTpHULAaTENbHOCTU. KpucTamnueckue peéTky HeMeTalJIoB — MPOCTHIX BemlecTB. Puznueckue cBoicTBa
HemeTauioB. O01IMe XUMUYECKHE CBOWCTBA HEMETAJUIOB: OKHCIUTEIbHBIE 1 BOCCTAHOBUTEILHBIC.

["anmorensl, cTpoeHHe HX aToMOB M MoJekyn. @dusnueckne U XUMHYECKHE CBOICTBa TaJIOT€HOB.
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB rajoreHOB B 3aBUCUMOCTU OT MX IMOJIOKEHHUS B MEPUOJIUYECKON CHUCTEME.
HaxoxaeHue rajjoreHoB B IpUPOJIE U UX ModydeHue. buonornueckoe 3HaueHne U NPUMEHEHUE TaJJOTEHOB.

laoreHoBOIOpOABI U COOTBETCTBYIOLIME MM KHCIOTHI: IJIABUKOBas, COJIsIHAs, OpOMOBOIOPOJIHAS,
nonoBopopoanHas. [amorenuapl. KadecTBeHHbIE peaklMd Ha TaJIOT€HUI-UOHBI. [IpuMeHeHHe coelnHeHu
raJlOTeHOB.

O6mas xapaktepuctuka 3iemMeHToB VIA-rpynmel. Cepa B mpupoje U €€ mosiydeHue. AJUIOTPOIHbIE
MoAU(UKAIIIU CEPHI U X CBOMCTBA. XMMHYECKHE CBONCTBA CEPHI U €€ IPUMEHEHNE.

CepoBoIOpOJI: CTPOCHHE MOJIEKYNbI, (U3NYECKHEe U XUMHUECKHE CBOMCTBA, MOJIYYEHHUE U 3HAUYCHHE.
CepoBogoponnas kuciora. Cynbhuasl u ux 3HaueHue. JIroMuHopopsl.

Oxkcupa cepri(1V), cepaucras kucnora, cynbputhl. KauecTBeHHast peakiiys Ha CyJIb(QUT-UOH.

Oxkcup cepri(VI), cepnast kucnota, cynbdartsl. Kpucranmoruaparsl.

CepHast KHCIIOTa KaK CHIBHBIM 21eKTpoiuT. CBoiicTBa pa30aBIEeHHOW CEpHOM KUCIOTHI KaK THITMYHON
KHCIIOTHI: B3aHMOJICHCTBHE C MeETaJJlaMH, OCHOBHBIMH ¥ aM(OTEPHBIMU OKCHIAMH, OCHOBAHHMSIMH U
ampOoTepHBIMU THIPOKCHIaMH, coisiMu. KauecTBeHHas peakius Ha cylbdaT-noH.

OO61mas xapakTepucTruKa 3JIeMeHTOB VA-Tpynmnbl. A30T, CTPOEHHE €r0 aTOMa M MOJIeKyJbl. PU3ndeckue u
XUMHYECKHUE CBOIMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIC U €r0 OMOJIOTUYECKAs POJIb.

AMMHUaK, cTpoeHHe MOJIEKYJBl U (pU3nYeckre cBOWCTBA. AMMHUAYHAas BOJA, HAIIATHIPHBIA CIIUPT, TUAPAT
ammuaka. JlOHOpHO-aKIENTOPHBIA MexaHu3M oOpa3oBaHHUsS CBA3M B KaTHMOHE aMMOHHs. BoccTaHOBHUTENbHBIE

cBoiicTBa amMMuaka. Coj aMMOHHS U UX IPHUMCHCHUC. KauectBennas pe€aKkuyrsa Ha KaATHOH aMMOHMUA.
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Oxcuzpl a30Ta: HecouneoOpas3yroe U KUCIOTHRIE. A30THCTasi KUCIOTa U HUTPUTHI. A30THasl KUCIIOTa, €&
IIoJIy4eHue U cBoiicTBa. Hurparsr.

®dochop, crpoenue aroma u amnorponus. Dochumpl. Pochun. Oxcua docdhopa(V) u dochopnas
(opTodocdopnas) kuciora. Docharsl.

OO0mmast xapakTepucTuka 3JeMeHTOB [V A-rpynmnel: 0COOCHHOCTH CTPOCHHS aTOMOB, MPOCTHIX BEIIECTB H
COCJIMHEHUI B 3aBHCHMOCTH OT IOJIOXEHHs 3JEMEHTOB B MEPUOIUYECKOH cuUcTeMe. YTiepod. AJIOTpOIHbIE
Moaupukanuu: anmas, rpadput. AMOpHBIA Yriepoa: caxa, aKTUBUPOBAHHBIM yrojib. AncopOuus. XuMudeckue
cBoiicTBa yriaepoaa. Kokcoxumuueckoe mpou3BOACTBO U ero npoaykius. KapOumasl.

Oxkcua yraepona(ll): crpoenne Monexyinbl, moiayueHue u cBoiictBa. Oxcun yriepona(lV): crpoenue
MOJICKYJIbl, TIOJIy4eHHE ¢ CBOiicTBa. YroibHas Kuciaota. ConM YroiabHOH KHUCIOTHI: KapOOHATHl H
rupokapOoHaTel. TexHuuecKas U MUIleBas coja.

Opranuyeckasi XuMus. YTJIEBOIOPOIbI.

MertaH, 3TaH W TpoONaH KakK TIpenenbHble (HACHIIMICHHBIE) YIJIEBOAOPOABI. DTWICH W aleTHIeH Kak
HenpeaebHble (HEHACHIEHHBIE) YIaeBoaopoasl. CTpyKTypHbIe (GOopMyIbl BemecTB. ['opeHue yriieBoI0pOIOB.
Peakuuu neruapupoBaHusi MpeAeIbHBIX YIIIEBOIOPOIOB.

CrnupTsl. DTHIIOBBIM CIUPT, €ro MOJy4YeHHe, MpUMEHEeHHe U (Qu3uoioruyeckoe neiicTaue. TpEéxaTOMHBIM
CIIHPT IIIMIEPUH. YKCYCHAsl KUCIIOTA KaK MPEICTaBUTENb KAPOOHOBBIX KUCIIOT.

Kpemuuii: ctpoernne aromMa W HaxoxjaeHue B mpupoxae. Cummuumasl u cuad. CBoiictBa kpemHus. OKcup
kpemHuA(IV). KpemuueBas kuciora u e€ conu.

[TpousBoacTBO cTekia U IeMeHTa. [IpoAyKius CHUIMKATHOW MPOMBIIUIEHHOCTH: ONTHUYECKOE BOJIOKHO,
Kepamuka, papdop, pasac. OnTuueckoe BOJIOKHO.

Hewmeranner B mpupoae. @paknnoHHas MeperoHka KUIKOTO BO3yXa KaK CIIOCO0 MOydeHHs KHCIOPOa,
azorta u aprosa. [lonydenue gocdopa, kpeMHUs, XJI0pa, HOJA. DIEKTPOIU3 PACTBOPOB.

[TomyueHue CcepHON KHCIOTHI: CBHIPbE, XUMH3M, TEXHOJOTHMYEcKas CXeMa, METOJ KHIISIIero Clos,
MPUHIUIB  TETUIOOOMEHA, TMPOTHBOTOKAa W HUpKymsuuu. Oneym. IIpom3BoacTBO amMMHaka: CHIPBE, XHMH3M,
TEXHOJIOTUYECKasi CXeMa.

JdemoHcTpanuu

e Komnekmus HemMeTamoB.

e Mozenu KpUCTAIUTHYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE M MOJICKYJISIPHEIE.
e (O30HATOp M MPUHLUIIBI €T0 PabOTHI.

e [‘opeHue HEMETAIOB — MPOCTHIX BEIIECTB: cephl, pochopa, JPEeBECHOTO YIIIs.
e OO0pa3Ibl raJIOT€HOB — MPOCTHIX BEILIECTB.

e BzamMopelicTBHE TaJOreHOB C METAIIAMHU.

e BriTecHeHue xiopa 6pOMOM UM HOJa U3 PACTBOPOB UX COJIEH.



Konneknust npupoHbIX COETUHEHUN XJI0pa.

B3anmMogeiicTBre cepsl ¢ MeTaIamMHu.

I'openue cepsl B KUCIOpOIE.

Komnnekuust cynbGumabix py.

KauecTBeHHas peakuus Ha CyIbGUA-HOH.

ObeciBeunBaHuE OKPAIICHHBIX TKAHEH CEPHUCTHIM ra3oM.
B3anMopeiicTBre KOHLIEGHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEABIO.
OO0yrivBaHue OpraHMYeCKUX BEIIEeCTB KOHIIEHTPUPOBAHHOMN CEpHOM KUCIOTOM.
Juarpamma «CocTaB BO3ayxay.

Buneodparmentst u cnaiinsl «lItuusu 6azapbi».

[Tonyuenue, cobupanue U pacrio3HaBaHUE aMMHUAKa.

Pa3noxxenue 6uxpomara aMMOHUS.

BiaumopeiicTBrue KOHIIEHTPUPOBAHHON a30THOW KHCIOTHI C MEJIBIO.
['openune u€pHoro nopoxa.

Pasnosxenne HUTpaTa Kajaus U TOPEHUE B HEM JAPEBECHOTO YrOJIbKa.
OO0pa3ubl TPUPOTHBIX coeAnHEeHH (hocdopa.

I'openue pocdopa Ha BO3ayXe U B KUCIOPOJIE.

[Tonyuenue 6enoro gocdopa 1 uCbITaHUE €TO CBOKCTB.

Komnexmus «O6pasibl IpUPOAHBIX COEAUHEHUH yriepoaay.

[Toptper H. 1. 3enunckoro. [lornomenne pacTBOPEHHBIX BELIECTB WU Ia30B aKTUBUPOBAHHBIM YIJIEM.

YeTpoicTBO MPOTUBOTA3a.
Moaenu MOJEKya MeTaHa, 3TaHa, dTUJIEHA U alleTHIICHA.

B3aumopeiicTBue sTueHa ¢ OpOMHOI BOJION M pacTBOPOM IEpPMaHTaHaTa KaJusl.
OO01Ire XMMUYECKHE CBOMCTBA KUCIOT HA IPUMEpe YKCYCHON KHUCIIOTHI.
KauecTBenHas peakiys Ha MHOTOaTOMHBIE CIIUPTHI.

Komnnekuust «O6pa3iibl NpUpOIHBIX COSAMHEHUN KPEMHHUS.

Konneknus crekna, KepaMuKH, [IEMEHTA U U3JEIUN U3 HUX.
KOJ’IJ’IGKHI/ISI HpOJIYKHI/II/I CHHI/IKaTHOﬁ HpOMI)IH_U'IeHHOCTI/I.
BuneodparmenTst u cnaiiasr « [ Ipou3BOACTBO CTEKIA U IIEMEHTAY.
Konnexkuust «IIpupogHbie coeqMHEHNs HEMETALIIOBY.

BI/IILCO(I)pal" MEHTHI U CIIaiiibl ((CDpaI(I_[I/IOHHaSI MEPETOHKA KUJKOI'0 BO3AYyXa».
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BI/IILCO(bpaFMCHTBI U Cllaiapl «HOJ’Iy‘-ICHI/IC BOAOpOAa, KHUCIOpOJda U TaJIOICHOB J3JICKTPOJIUTHUYCCKUM

CIIOCOOOMY.
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e Mojenu anmaparoB IJis MPOU3BOJCTBA CEPHOU KHUCIOTHI.

e Mopnenp KUIALIETO CIIOS.

e Mojenb KOJIOHHBI CHHTE3a aMMHAKa.

e BuzaeodparmenTs! u cnaiiibl «I [pou3BOACTBO CEPHON KUCIOTHI.

e BuzaeodparmenTs! u cnaiiabl « [pou3BoACTBO aMMHaKay.

e Komneknus «CpIpb€ I MOIYYEHUS CEPHON KUCIOTBD.
JlabopaTopHbIe ONbITHI

» Pacnio3HaBaHue rajgoreHu1-uOHOB.

» KauecTBeHHBIE peaklluu Ha CyIb(aT-uOHBI.

» KauecTBeHHas peakuys Ha KATHOH aMMOHHUSL.

* XMMHYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK JIEKTPOJIUTA.

 KauectBennsie peakiuy Ha GpochaT-moH.

* [lony4yeHne u CBOMCTBA YrOJIBHON KUCIOTHI.

» KayecTBeHHas peakiys Ha KapOOHAT-HOH.

* [IponyckaHue yriekuciioro raza 4epes3 pacTBop CUIMKATa HATPUS.
IIpakTnyeckue padornl

2. VI3yueHue CBONCTB COJISIHOM KHCIIOTHI.

3. 3yueHune CBOMCTB CEpHOM KUCIIOTBHI.

4. [lonydyeHre aMMuaKa U U3y4eHUE ero CBOUCTB.

5. Ilonmyuenue yriekucnoro raza. KauecrBeHHast peakius Ha KapOOHaT-HOHBI.

MeTtaJJibl M MX COEAMHEHUA

[TonoxxeHne MeTamaoB B MNEPUOJAMYECKOM CUCTEME XUMHUYECKHUX 3iieMeHTOB [I. 1. MenneneeBa, ctpoeHue
aTOMOB M KpHUCTAUIOB METAJIOB. MeTajuinueckas CBA3b W METAUIMYECKasl KpUCTAINIMYECKas peleTKa.
du3nyecknue CBOMCTBA METAJUIOB: 3JEKTPO- U TEIMJIONPOBOJHOCTh, OTpa)karolias CIOCOOHOCTH, TIACTUYHOCTD.
UYEpHbIE U NBETHBIE METAJUIBL.

Mertanabsl Kak BOCCTAaHOBUTENM. OJIEKTPOXMMHUYECKHM psJ HanpsbkeHud. BzaumopeilicTBue MeTamioB ¢
HEMETaNIaMH, OKCUJIAMH, KUCJIIOTAMH, COJIAMU. AJTFOMUHOTEPMHUS.

OO6miast xapaktepuctuka 37eMeHTOB |A-rpynmbl. OKCHIBI W THUAPOKCHUIBI INEJIOYHBIX METAIOB, HX
MOJIy4€HUE, CBOKCTBA, IPUMEHEHME. BaxkHeNIIMe COM IIEJOYHBIX METAIJIOB, UX 3HAYEHUE B MPHUPOJE U KU3HU
JeJIOBEKa.

O6mras xapaktepucTuka 3meMeHToB || A-rpymmbl. OKCUIBI U THAPOKCHIBI METOYHO3EMETbHBIX METANIOB, X
MOJy4YE€HHUE, CBOMCTBA U NMPUMEHEHKE. BaxkHENIME COIM MIEIIOYHO3EMEBHBIX METAJIOB, UX 3HAYEHUE B MPUPOJIE

" )KU3HU YCIIOBCKA. Kap60HaTBI u FI/IIlpOKap6OHaTLI KaJbIus.
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Bpemennas M mocTosiHHas >KECTKOCTh BoOAbl. CrocoObl ycTpaHeHHsi BpeMeHHOW kEcTKocTH. CrocoObl
YCTPAHEHHS TOCTOSTHHOU KECTKOCTH.

CoenuHeHus aMOMUHUA B IpUpoJIe. XUMUYECKHE CBOMCTBA amoMUHUA. OCOOCHHOCTH OKCHIAa U THIPOKCH/IA
ATIOMHUHMS Kak aM(pOTEepHBIX coeMHeHH. BaxHeiimure conu anmoMunus (Xjaopu, cyiabdar).

Ocobennoctu cTpoeHus aroma sxenesa. JKene3zo B nmpupoae. Baxkneitmue pynsl sxenesa. [lonydenue uyryna u
cramu. Oxcuabl u ruapokeusl xeneza(ll) u (II). Comu xenesa(Ill) u (III). OOHapykeHHE KATHOHOB JKejie3a B
pactBope. 3HaYECHHUE COCIMHEHUN Kele3a.

Koppo3us razopas (xumuyeckasi) U SJCKTPOXMMHUYECKas. 3allUTa METAIJIOB OT KOppo3uu. MeTaiibsl B
npupoge. [londarue o merammypruu. Y€pHas u nBetHas metawuyprus. [Iupomeramryprus, THIpOMETAILyprus,
anekTpometautyprus. Jlomenusiii mporecc. [lepepaboTka yyryHa B cTaib. DIEKTPOIU3 PACILIABOB.

JdeMoHcTpamun

e B3saumonelcTBUE HATPUs, TUTUSA U KAIBLHUS C BOJOM.

e ['OopeHME HATPHUsl, MATHUS U XKeEJe3a B KUCIOPOJIE.

e Bcrblmka TEPMUTHON CMECH.

e BzaumojelicTBUE CMECH TOPOIIKOB CEPBI U Kelle3a, LIMHKA U CEPBI.

e  BzaumojelicTBHE alFOMUHUS C KUCIOTaMHU, 1I€JI0YaMU U BOJOM.

e  BzaumojelicTBHE XeIe3a U MEJIU C XJIOPOM.

e BsaumopeilicTBUe MeaH ¢ KOHIICHTPHUPOBAHHOW CEPHON KHUCIOTOW M a30THOM KUCIOTOW (pa30aBIICHHOUN H
KOHIIEHTPUPOBAHHOM ).

e Okpacka IJIaMeHH COeIMHEHUSIMHU IIEJIOUHBIX METAJIIOB.

e Okpacka IJIaMeHH COeIMHEHUSIMH IIeTI0YHO3EMENbHBIX METAJIOB.

e [‘ameHue U3BECTH BOAOM.

e [lomyueHue KECTKOU BOABI B3aUMOJIECTBUEM YIJIIEKUCIIOr0 Ta3a ¢ U3BECTKOBOW BOJIOM.

e VYcTpaHeHUE BPEMEHHOM KECTKOCTH KUIITYEHUEM U JOOaBIEHUEM COJIBI.

e YcrpaHeHHUe NMOCTOSTHHOM KECTKOCTH JOOaBIEHUEM COJIBI.

e lloHWTHI M IPUHITUT UX JeHCTBUS (BUACO(PArMEHT).

e Koseknusa npupoaHbIX COCTUHEHUN aTFOMUHUSL.

e BuneodpparmenTs! u cnaiapl «OKCUA aTIOMUHUSA U €70 MOAU(PUKALIUN.

o [lonydyenue am(poTepHOro THIPOKCHAA ATFOMUHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.

o Komnekus «XUMUYECKUE UCTOUHUKU TOKa».

e Pe3ynbTaTsl JIIMTEIBHOIO SKCIIEPUMEHTA 10 U3YUYEHUIO KOPPO3UU CTAIBHBIX U3JEIUNA B 3aBUCUMOCTH OT
YCJIOBUH MPOLIECCOB.

e Boccranosnenue menu u3 okcuaa menu(Il) Bomopomom.

e BugneodparmenTs! u cnaiiibl « Ipou3BOACTBO UyTryHa U CTAIM».
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BuneodparmenTst u cnaiiasl «M3nenus U3 4yryHa u CTajm.

BuneodparmenTst u cnaiasr «[Ipon3BOACTBO aTFOMUHUSY.

JlabGopaTropHbie ONBITHI

* B3anmopeiicTBue xene3a ¢ pactBopom cyibgparta meau(lIl).

* [TosryueHne U3BECTKOBOM BOABI U OIBITHI C HEW.

* [Tonyuenne ruapokcuaos xemeza(ll) u (111).

» KagecTBeHHbIC p€aKkru Ha KaTHUOHBI JKEJI€3a.

IIpakTnyeckue padorTnl

6. )KEcTkoCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

7. Pemrenne SKCIICPUMCHTAJIBHEBIX 3aJia4y 110 TEME «MeTamibs».

XuMHusA U OKpYsKaloLas cpeaa

Ctpoenne 3emiH: sapo, MaHTHs, 3eMHast Kopa, Jurocdepa, ruapocdepa, armocdepa. XUMHUECKUI coCTaB

3emun. ['opubie nopoasl. Munepaisl. Pynpsl. Ocanounsie ropHsie mopoasl. [loe3Hsie nckomaemsie.

WCTOYHUKH XMMHYECKOI'O 3arpA3HCHUSA OKPY)KEIIOH_Ieﬁ CpCabl. I'moGanbHBIE DKOJOTHMYECKHE HpO6J’I€MbI

YCJIOBCYCCTBA: HAPYIICHUC OHMOreOXNMHUYECKHUX KpYroBopoToOB XHUMHYCCKUX 3JICMCHTOB, IMOTCIIJICHUEC KJIMMATa,

KHUCJIOTHBIE TOXAH U Jp. O30HOBBIE OBIPHI. MEXIyHApOIHOE COTPYIHUYECTBO B 00JACTH OXPaHbl OKPYKArOIIEH

CpCAbl OT XUMHNYCCKOT'O 3arps3HCHHA. «3enéHas XUMHUs».

JdeMoHcTpamun

Buneodparments! u cnaiiapl «CTpoeHne 3eMiId U €€ XUMUYECKHI COCTaB.
Konnekuust MuHepasioB ¥ TOPHBIX IOPO/I.

Komnekuust «Pynel MeTamiosy.

Buneogparments! u cnaiiipl «I n06agbHbIE 9KOIOTHYECKHE TPOOIEMbI YEIOBEUECTBAY.

BI/I,Z[GO(i)paFMCHTBI U CIaWAbI O CTENEeHU YKOJIOTHYECKOM YHMCTOTHI TOBapa.

JlabopaTopHbIe ONbITHI

* MI3ydeHue rpaHura.

® I/I3yquHe MapKUPOBOK Pa3JIMYHBIX BUJ0B ITPOMBIINIJICHHBIX U IMTPOAOBOJIECTBCHHBIX TOBAPOB.

O0o0menne 3HaHUH 10 XHMHH KypPCa OCHOBHOM IIKOJIBI.

IToaroroBka k OCHOBHOMY roCcy1apCTBEHHOMY 3K3aMeHYy

CTpoeHMe aroMa B COOTBCTCTBHH C IIOJIOXKCHHEM XHWMHYCCKOI'O 3JJICMCHTA B H@pPIOJIH‘IGCKOfI CHUCTEME.

CTpoeHMe BCIICCTBA: XUMHUUYCCKAA CBA3b W KpHUCTATINIMYCCKAsd peméTKa. 3aBHCUMOCTh CBOMCTB O6p330BaHHBIX

QJICMCHTAMH IPOCTBIX BCHICCTB (MCTB..H.IIOB, HEMCTAJJIOB, 6J'Ial"0p0,[[HLIX I‘aSOB) OT IIOJIOXKCHHA DJSJICMCHTOB B

HCpHO,Z[H‘-IGCKOﬁ cucrteme. Tumojorus HCOPTaHNUYCCKUX BCIICCTB, Pa3ACIICHUC HX Ha KJIACChl W TPYIIIBL.

[IpencraBurenu.
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IIpu3Haku ¥ ycinoBHUS IPOTEKAHUS XMMHMUYECKUX PEakUMi. THUIIOIOrHs XMMHUYECKUX PEaKLUW I10 pa3InYHbIM
npusHakaM. Peakiuu nonnoro ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU.
XUMHUYECKUE CBOWCTBA MPOCTHIX BELIECTB. XapaKTepHbIE XMMUYECKHE CBOMCTBA COJICOOPA3yIOUIMX OKCHJIOB,

TUIPOKCHI0B (OCHOBaHHM, KUCIOPOICOAEPKAIIUX KUCIOT U aM(OTEPHBIX THIPOKCUIIOB), COJICH.

TEMATHNYECKOE INTAHUPOBAHUE

Ne pazneda, HaumeHnoBaHue pa3jesia U TeMbI KoauuectBo
TeMbI 4acoB
[ToBTOpEeHME M 0000IIIEHNE CBEICHUH 110 KypCy 8 Kitacca. XUMHYECKUE PEAKITUN 5
1
2 XUMHUYECKUE PEaKIH B PACTBOPAxX 10
3 Hemerannsl u uX coeTMHEHUSA 25
4 MerTaisl ¥ UX COEIUHEHUS 16
5 XUMUS U OKpY’Karomas cpea 2
6 O060011eHre 3HAaHW TT0 XUMHUU 32 KypC OCHOBHOM IIIKOJIBI. 7
HTtoro 68







