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Jannas paboyast mporpaMmma yueOHOTo npenmeta «Xumus» 1 yuanuxcs 10-11 kmaccos
pa3paboTaHa Ha ocHOBE TpeOoBanuii k pe3yiabTaram ocBoeHust OOIT OO0 MBOY «COIII Ne 8»
B cootBercTBUU ¢ PI'OC O0O0.

Leau mporpaMMal: JOCTHKEHHE OO YUYAIOIIMMUCS Pe3yJIbTaTOB U3YUEHUS] y4EOHOTO MpeaMeTa
«X¥MHS» B COOTBETCTBUU C TPEOOBAHUSAMU, YTBEPKIACHHBIMU DeiepalibHbIM rOCYAapCTBEHHBIM
00pa30BaTeIIbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO 00pa30BaHUS.

3agaum nporpaMmsbi:

- (hopMHpOBaHNE Yy HIKOJIBHUKOB €CTECTBEHHOHAYYHOI'O MHPOBO33PEHHUS, OCHOBAHHOIO Ha TOHMMaHHH
B3aMMOCBSI3H JIEMEHTOB KUBOM U HEKUBOM MPUPOABI, OCO3HAHUU YEJIOBEKA KAK YaCTHU IPUPOJBL, IPOAYKTA
3BOJIFOLIY KUBOW IIPUPOIBL;

- (OpMHUpOBaHHE Y IIKOIHLHUKOB HKOJOTMYECKOTO MBIIUICHHS HA OCHOBE YMEJIOro BIAZEHHS CIIoco0amu
CaMOOPTaHU3alUH KU3HEAEATEIbHOCTH;

* MPUOOpETeHNe IIKOJFHUKAMH OIbITa Pa3HOOOpa3HOW MPAKTHYECKOH JEesTeNbHOCTH, OIbITA TO3HAHUS H
CaMOITO3HAHMS B IIPOLECCE U3YUEHUS OKPYKAIOLIETO MUPA;

BOCIIMTAHHUE TPAXKIAHCKOW OTBETCTBEHHOCTH U IIPAaBOBOIO CaMOCO3HAHUSA, CAMOCTOSITEIBHOCTH U
MHHUIMATUBHOCTY YYAIIUXCS 4Yepe3 BKIIOYEHHE HUX B IIO3UTHUBHYIO CO3HMJATENBbHYIO SKOJIOIHYECKYIO
JIESTEIIBHOCTB;

CO3ZJaHHE€ YCIOBUH JUII BO3MOXKHOCTM OCO3HAHHOI'O BBIOOpa MHIMBMJyalbHONH 0Opa30BaTEIbHOI
TPAaEeKTOPUHU, CIIOCOOCTBYIOIIEH MOCIeIyoLIeMY PO eCCHOHAIBHOMY CaMOOIIPEEIICHUI0, B COOTBETCTBUH C
WHIUBUAYaTbHBIMUA HHTEpecaMu peOeHKa U TTOTPEOHOCTSIMH PEruoHa.

Kypc xmmumm 10-11 kimacca HampaBieH Ha pelICHHWE 3a7add WHTETPAlMM 3HAHWHK yJaImxcs I10
HEOPTaHWYECKOM M OPTraHWYECKOW XUMHHU C IeNbi0 (JOPMUPOBAHUS Yy HUX COMHOW XUMHYECKOW KapTHUHBI
Mupa. Benymas naes Kypca — eIMHCTBO HEOPTaHUYIECKON M OpraHMYecKod XUMHUHM Ha OCHOBE OOIIHOCTH MX
MOHSTHI, 3aKOHOB M TEOPHUH, & TAKKE Ha OCHOBE OOIIMX MOJXOJOB K KiacCU(UKAIMU OPraHWYeCKUX U
HEOPTaHWYECKHUX BEIIECTB ¥ 3aKOHOMEPHOCTSIM IIPOTEKaHMS XUMHYECKUX PEaKIIHi MEX Iy HIMU.

VY4eOHbIi npenmMeT « XUMHS» pealTu3yeTcs 4epe3 00s3aTebHYI0 YacTh yueOHOTO TuaHa. Pabovas
nporpamma «Xumust» 1 yqamuxcst 10-11 kimaccoB paccunrtana Ha 68 yacos B 10 kimacce u 68
yacoB B 11 kiacce, pu MpoJIOJDKUTEIIEHOCTH yueOHoro roj1a 34 Henenu. B cooTBeTCTBHH C
y4eOHBIM IIJIaHOM, Ha m3yueHue xumuun B 10 kiacce oTBoauTes 2 yaca B Henento, B 11 kiacce
OTBOJIUTCS 2 Yaca B HEJEITIO.

N3meHenus B aBTOpcKyio nporpammy 11 kiiacea: 1 yac u3 pe3epBHBIX 4YacOB B3ST Ha
MIPOBEJICHUE MPOMEKYTOYHOM aTTecTallui. Pe3epBHBIX 4acoB HET.

Cpok peanu3anuu nporpammsl — 2 .

Hcnonb3yemerii YMK:
ABTOpP/aBTOPCKUI KOJLIEKTHB HaumenoBanue yueonuka | Kiaace HaumenoBanmne
u3aTesisi yueOHUKa
Xumust. YueOHUK JUTsd
00111e00pa30BaTENbHBIX
la6puensa O.C. yapexaenuit. ®I'OC 10 Hpoda, 2018

Xumus. 11 knacc. YueOHUK
I1st 00111e00pa30BaTENbHBIX
la6puensa O.C. yapexaenuii. ©I'OC. 11 Hpoda, 2019




IJIAHUPYEMBIE PE3YJbBTATBIOCBOEHHUSA YYEBHOI'O
HPEAMETA

.JI]/I'!HOCTHLIC, METANPEAMETHLIC H IIPEAMETHBIC PE3YJIbTAThI 0CBOCHHS Kypca.

OOydyeHne XMMHUHU B CpeAHEW IKoJe Ha 0a30BOM YpPOBHE IO JaHHOMY KypCy CIOCOOCTBYET
JOCTUKEHHUIO 00yYarOIIUMHUCS CIAEAYIONINX JUYHOCTHBIX Pe3y/IbTATOB:

1) uyBCTBa ropJI0CTH 33 POCCUNCKYI0 XUMUYECKYIO HayKy U OCO3HaHHE POCCUHCKOM Ipaxk1aHCKON
UACHTUYHOCTH — B IIEHHOCTHO-OPHEHTAIIMOHHOH cdepe;

2) oco3HaBaTh HEOOXOJAMMOCTh CBOEH MO3HABATEIHHOM NIEATETHHOCTH W YMEHHE YIPaBISTH €10,
FOTOBHOCTb M CIIOCOOHOCTh K CamMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU; MOHMMAaHHE
BAXKHOCTH HEIpPEpPhIBHOTO 00pa3oBaHusA Kak (akropa yCHEmHOW MNpodeccHOHAIbHON U
0OLIECTBEHHOM AESITETbHOCTH — B IIO3HABATEJIbHOM (KOTHUTUBHOM, MHTEJUIEKTYalIbHOMN) cepe

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JasibHEHIIEHl 00pa30BaTEIbHONW TPACKTOPUH WU CQEpbI
npodecCHoHANBHOU JIeATETLHOCTH — B TPYAOBOI cepe;

4) HempusATHE BPEAHBIX MPHUBBIYEK (KypeHUs, YIOTPeOIeHHs ajJKOroJisi U HapKOTUKOB) Ha OCHOBE
3HAaHUHA O TOKCMYECKOM M HapKOTHUYECKOM JIEHCTBUH BELIECTB — B cepe 370pOBbecOepeKeHUs U
6e3omacHOTO 00pa3a KU3HHU;

MeranpeagMeTHBIMHM Pe3yJIbTATAMH OCBOCHHMS BBIITYCKHUKAMU CpeIHEH MIKOJbl Kypca XUMUU
SIBJISIFOTCSL:

1) ucnosp30BaHNE OCHOBHBIX METOJOB MO3HAHUS (OMpeeeHne NCTOYHUKOB y4eOHON M HaydyHOI
nH(popMalny, TMOJTydyeHUue 3ToM uHpopManuu, e€ aHaliu3, U YMO3AaKIIOUEeHHS Ha €ro OCHOBE,
W3TOTOBJICHUE U MPE3EHTAlUs MHPOPMALMOHHOIO MPOJYKTa; MPOBEAECHUE SKCIEPUMEHTa, B TOM
qucIe U B MPOLIECCe MCCIEN0BATENbCKON NEATENIbHOCTH, MOJICIIMPOBAHUE H3Yy4aeMbIX OOBEKTOB,
HaOJII0/IEHUE 32 HUMHU, UX U3MEpeHHe, (PUKCalUs pe3yabTaToOB) U UX NPUMEHEHUE Ul OHUMAaHUs
Pa3IMYHBIX CTOPOH OKPYXKAIOIIEH JEeHCTBUTEILHOCTH;

2) BIaZicHUE OCHOBHBIMU HHTEJUIEKTYaJIbHBIMHM OIEpalUsMHU (aHAIM3 M CHUHTE3, CpPAaBHEHHE U
cucreMaTu3anus, 0000LIeHne U KOHKpEeTHU3alus, KiIaccupuKays U MOMCK aHaJOroB, BBISBIECHUE
IIPUYMHHO-CIICICTBEHHbIX CBA3€H, (opMyiaMpoBKa TIMIOTE3, HUX INpOBEpKa U (GOPMYIUPOBKA
BBIBO/IOB);

3) no3HaHue 0OBEKTOB OKPY)KAIOLIEr0 MUPA B IJIAHE BOCX0XKIEHHS OT A0CTPAKTHOT'O K KOHKPETHOMY
(ot 0011IETO Yepe3 YACTHOE K CAMHUIHOMY);

4) cnocoOHOCTh BBIABUTaTh UEHU U HAXOJUTH CPEJCTBA, HEOOXOIUMBIE JUISl UX JOCTHXKEHUS;

5) ymenue GopMyIupoBaTh LEJIU U ONPEAEIATh 3a/layd B CBOEH IMO3HABATENbHOMN AEATEIBHOCTH,
OIpeNeNATh CPEACTBA I JOCTHKEHHUS 1ieNiell U pelleHns 3a1ay;

6) ompeneniaTh pa3HOOOpa3HbIe UCTOUHUKU MOJYYEHUs HE0OXOAUMOW XMMHMUYECKOW HMH(popMaluy,
YCTaHOBJICHHE COOTBETCTBHSI COAEP KaHUA U (POPMBI IIPEACTaBICHUs UH(OOPMAILIMIOHHOTO MTPOIYKTa
ayJUTOPUU;

7) yMeHHe NPOTyKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBATh B MPOLIECCE COBMECTHOM /1A TELHOCTH,
YUUTBIBATh MO3UIUH JPYTrUX YYACTHUKOB JAEATEIILHOCTH, 3(Q(EKTUBHO pa3periaTh KOH(IUKTHI;

8) TOTOBHOCTh K KOMMYHMKALUU (MPEJICTABIATh pe3ylbTaThl COOCTBEHHOH IO3HABATEIbHOM
JeATeIbHOCTH, CIIBIIIATh U CIYIIaTh ONMOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO MO3UIIHIO);

9) yMeHue UCIoJIb30BaTh CpeAcTBa MH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH (J1asee
— WKT) B perieHnn KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3aI[MOHHBIX 3a/1a4 C COOII0ICHUEM
TpeOOBaHUN SPrOHOMMKH, TEXHHKHM O€30IaCHOCTH, TMIMEHBI, pecypcocOepeskeHHs, MPaBOBBIX U
TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

10) BagieHne S3bIKOBBIMH CPEJICTBAMHU, B TOM YHCIIE U SA3bIKOM XMMHUU — YMEHUE SICHO, JIOTUYHO U
TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUs, HCIOJIb30BaTh a/IcKBaTHBIE A3BIKOBBIE CPEJICTBA, B TOM YHUCJIIE
Y CUMBOJIbHBIE (XUMUYECKUE 3HAKH, (GOPMYIIBI M YpaBHEHHUS).

IIpeaMeTHBIMU pe3yJbTaTaAMHU U3YUYECHUSI XMMUU HAa 0a30BOM YPOBHE Ha CTYIIEHH CPEAHEro 001Iero
00pa30BaHUs SIBJISIOTCS CIEAYIOIIUE PE3YAbTATHI.

1. B no3naBatensHOM chepe:



1. 3HaHue (MOHUMAHKE) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaXXHEUIIIUX TEOPUH Kypca OpraHuyeCcKon
H O0IIel XUMUU,

2. yMmeHue HaOIIOJaTh, OMHUCHIBATH, (PUKCUPOBATH PE3YJbTAaThl W JeJaTh BBIBOJABI HA OCHOBE
JEMOHCTPAIIMOHHBIX U CaMOCTOSITEJIbHO MPOBEAEHHBIX 3KCIEPUMEHTOB, HCIONB3YSl IJS 3TOTO
pOHOM (PYCCKUI MM UHOM) A3BIK U A3BIK XUMUMU;

3. ymeHue kiaccu(puUUpOBaTh XUMHUYECKUE BJIEMEHTHI, IIPOCThIE BEIECTBA, HEOPraHUYECKUE U
OpraHUYECKUE COEIMHEHUS, XUMUYECKHE MTPOLIECCHI;

4. ymMeHHe XapaKTepu30BaTh OOIIME CBOWCTBA, MOJYYEHHWE M NPUMEHEHUE H3YYEHHBIX KIIACChl
HEOPraHMYECKNX U OPraHWYECKUX BEIIECTB U UX BAKHEHIINX MPEACTaBUTENCH;

5. ONUCHIBaTh KOHKPETHBIE XHMHYECKHE PEAKIUH, YCJIOBHUS HUX TMPOBEIACHUS W YIPABJICHUS
XUMUYECKUMH MPOIECCaMU;

6. yMeHHE TPOBOAWTH CAMOCTOSATEIbHBI XHMHYECKHMH OKCIIEPUMEHT U  HaOII0aaTh
JIEMOHCTPAIIMOHHBIN SKCTIEPUMEHT, (PUKCHUPOBATH PE3yJIbTATHI U J€NIaTh BHIBOIBI M 3AKITIOYCHUS 10
pe3yabpTaTam;

7. IPOTHO3UPOBATh CBONMCTBA HEM3YUEHHBIX BEIECTB MO aHAJIOTUM CO CBOWCTBAMHU H3YyYEHHBIX Ha
OCHOBE 3HAaHUSI XUMHUYECKUX 3aKOHOMEPHOCTEN;

8. ompenensTh HMCTOYHUKM XUMHYECKOW HWHQOpManuu, MojaydaTh €€, MPOBOJUTH aHAJIN3,
M3TOTaBIMBATh HHGOPMAIIMOHHBIN TPOYKT U MPECTABISATh €T0;

9. yMeTh MOJB30BaTHCS 00sA3aTEIbHBIMU CIIPABOYHBIMU MaTepHuanamu: [lepuonnyeckoil cucreMoit
xumudeckux anemeHToB [[. . Menneneesa, Tabnuiieii paCTBOPUMOCTH, JIEKTPOXUMUIECKUAM PSJIOM
HalpsDKEHUH METallJIOB, PSIOM AJIEKTPOOTPULIATENIBHOCTH — JUISl XapaKTEPUCTHKU CTPOEHHUS,
COCTaBa U CBOMCTB aTOMOB XUMHUYECKHUX 371eMeHTOB [—IV neproaoB n 06pa3oBaHHBIX UMU MPOCTHIX
Y CJIO’KHBIX BEIIECTB;

10. ycTaHOBJIEHHE 3aBUCUMOCTH CBOMCTB U TPUMEHEHUS BAXKHEUIIIMX OPraHUYECKUX COCTMHEHUN OT
UX XHUMHYECKOTO CTPOCHHS, B TOM 4HCIE U OOYCIOBJIEHHBIX XapaKTEpPOM JTOrO CTPOCHHS
(MpenenbHbIM UK HEPEAEIbHBIM) U HATMUUEM (YHKLIHOHAIBHBIX TPYIIIL,

11. MogenupoBaHue MOJIEKYJ HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB;

12. moHMMaHHEe XWMHWYECKOW KapTUHBI MHpPA KaK HEOTHEMJIEMOM YacTH WEJOCTHOM Hay4YHOU
KapTHUHBI MUpa.

II. B IeHHOCTHO-OPUEHTAIIMOHHON cepe — GopMHUpPOBAHUE COOCTBEHHOW MO3UIIMU TPU OLICHKE
MOCJIEACTBUM NIl OKPYXKAIOIIEH Ccpelbl NEATEIbHOCTH YEJIOBEKa, CBA3AHHOM € MPOU3BOJCTBOM M
nepepadboTKON XUMUYECKUX MTPOTYKTOB;

III. B TpynoBoii chepe — MpoBEACHUE XUMUUYECKOTO AKCIIEPUMEHTA; Pa3BUTHE HABBIKOB yUEeOHOM,
MIPOEKTHO-UCCIIEIOBATEIBCKOM U TBOPYECKOMN NEATEIbHOCTH MPHU BBINOJIHEHUU WHIMBUAYAIbHOTO
MIPOEKTa [0 XUMHUH;

IV. B cdepe 3m0poBoro oOpasza *u3HH — coOIIOACHHE MpaBUil 0€30MacHOro OOpalleHus C
BEILIECTBAMH, MaTepUalaMH; OKAa3aHUE MEpPBOM MOMOIIM IMPU OTPABIEHUAX, 0KOraX M TpaBMaXx,
MOJIyYEHHBIX B pe3y/bTaTe HAPYIICHUS MPaBUI TEXHUKU O€30TaCHOCTH MpH padoTe C BelleCcTBaMU
1 1a00paTOPHBIM 000PYIOBAHHEM.

COJAEP KXAHME YYEBHOI'O ITPEJIMETA

Coaep:xanue u3y4aeMoro Kypca
10 KJIACC
OPTAHUYECKASA XUMMUSA

Tema 1. Beenenne (1 yac). Teopusi crpoeHnsi OpraHM4ecKuX coeAuHeHui (S 4acoB)

HpC,Z[MeT OpFaHquCKOﬁ XUMMHU. CpaBHCHI/IC OpPraHU4YCCKUX CO€QUHEHHUI C HCOPraHN4YCCKUMMU.
HpI/IpO,Z[HLIC, HCKYCCTBCHHLIC U CUHTCTHUYCCKUC OPIraHNYCCKUC COCANHCHUA.

BanentHocTh. XUMHUYECKOE CTPOCHUC KaK MOPAINOK COCAUHCHUSA ATOMOB B MOJICKYJIC COTJIACHO HUX
BaJIeHTHOCTH. OCHOBHBIC MOJIOKCHUS TCOPHUU XUMHUYCCKOT'O0 CTPOCHHUA OPraHUYCCKUX COCIUHEHHUH.



[ToHsiTHE O TOMOJIOTHM M TOMOJIOTaX, M30MEPUU U M30Mepax. XUMHUECKHEe (HOPMYJbl U MOJEIN
MOJIEKYJI B OPraHUY€CKON XUMUH.

JIaGopatopubie paboThl: OrnpenesieHue 3IEMEHTHOTO COCTaBa OPraHUYEeCKUX COeTMHEHUN

Tema 2. YrieBoaopoabl 4 HX NPUPOIHbIe HcTOUHNKH (19 yacoB)

[Ipuponnsrit ra3z. Ankaunsl. [IpupoaHsiil ra3 kak TormBo. [IpeumyiiecTBa MPUPOIHOTO raza nepes
JOpyruMu Bujamu Toruiusa. CoctaB mpUpOIHOTO rasa.

AJIKaHBI: TOMOJIOTMYECKUH PsJ, U30MEPUS U HOMEHKIATypa ajlKaHOB. XUMHUYECKHME CBOWCTBA
aJKaHOB (Ha MpUMEpe METaHa M dTaHa): TOPEHHE, 3aMelIeHUE, Pa3okKEeHUe U JEeTUIPUPOBAHUE.
[IpumeHeHne aJKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. DTUJICH, €ro ToJIyueHHe (JeTHIPUPOBAHHEM »dSTaHAa U JIETUApATalMed JTaHOJIa).
XUMHUYECKHE CBOMCTBA STUJICHA: TOPEHHE, KAadeCTBEHHBIE peakiuu (oOeclBeunBaHUE OpPOMHOI
BOJIbI U pacTBOpa NIEpMaHraHara Kajus), Tuaparanus, noiumepusanus. Iloamstunen, ero cBoiicTsa
u npuMeHeHue. [IpuMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

Aaxkaguenbl W Kayuyyku. [loHsatue o0 ankaaueHax Kak YIJI€BOAOPOJAX C ABYMS JIBOMHBIMU
CBA3SIMU. XUMHYECKHE CBOMcTBa OyranueHa-1,3 u u3ompeHa: obecuBeunBaHue OpOMHOM BOJABI U
MoJIMMepHU3alus B Kayuyyku. Pe3una.

AJIKHHBI: ALIETUJIEH, €r0 MOJy4YeHHEe MUPOJIU30M MeTaHa M KapOUAHBIM CIOCOOOM. XUMHUYECKHE
CBOICTBa alleTHIIEHA: TOpeHue, o0ecBedrBaHNe OPOMHOM BOJIbI, IPUCOEINHEHHE XJIOPOBOAOPOAA U
ruapatanus. [lpuMmenenue anetuieHa Ha OCHOBE CBOMCTB. Peakius monuMepu3aui BUHUIXJIOPUAA.
[ToNMMBUHUIIXIIOPU U €70 TPUMEHEHHUE.

Ben3ou: Tlomyuenne 6eH30/1a U3 TeKCaHa U alleTWICHA. XUMHYECKHE CBOMCTBA OEH30J1a: TOPEHHE,
raJioreHupoBaHue, HuTpoanue. [Ipumenenrne 6eH30J1a HA OCHOBE CBOMCTB.

Hed1n: CoctaB u nepepadbotka HedTH. Hedrenponykrel. beH3uH 1 OHATHE 00 OKTAHOBOM YHCIIE.
Tema 3. Kuciiopoacoaep:kaiiue opraHu4ecKne CoeTHHEHUsI H MX MPUPOTHbIE HCTOYHUKH (25)
EnuHCTBO XMMHMYECKOW OpraHu3alMM JKUBBIX OPraHu3MOB. XUMHYECKMH COCTAaB IKUBBIX
OpraHU3MOB.

Cruprel: [lonydyenue sTaHona OpoXXKEHHWEM TJIIOKO3bl M THApaTaluei >TuieHa. [ uapoKcuiIbHas
rpynna kak ¢yHkuuoHaibHas. [IpeacraBieHue o BOJOPOAHON CBSI3U. XMMHUYECKHE CBOMCTBA
JTaHOJA: TOpPEHUE, B3aMMOJCICTBHE C HAaTpueM, oOpa3oBaHHE MPOCTBIX U CIIOXKHBIX IPHUPOB,
OKHcIeHue B anplieru. [I[pumenenne aTanosa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0 MOCJEACTBUS U
MpeAYNpEXICHUE.

[lonaTHEe O mMpeAenbHBIX MHOTOATOMHBIX CHUpTaxX. [ IMIEPUH KaK MpPeICTaBUTENb MHOIMOATOMHBIX
cnuptoB. KauecTBeHHass peakuus Ha MHOroaTOMHble cnupThl. lIpumeHeHue raunepuHa.
Kamennsblii yrouan. ®enos: Kokcoxumuueckoe mpous3BOACTBO M ero mnpoxykuus. llomydenue
(deHola KOKCOBaHHMEM KaMEHHOTO yriia. B3aumHOoe BiMsHHME aTOMOB B MoJjekyjie ¢eHoma:
B3aUMO/JICHCTBUE C THAPOKCHIOM HaTpusi U a30THOW kucioTod. [lonumkonnencanus ¢eHona c
dbopmanpaerusioM B (heHosnopopMmanbaeruanyo cmoiy. [Ipumenenue ¢enona Ha OCHOBE CBOMCTB.
Aapaernapl: IloiyueHue anbIeruoB OKHCIEHHEM COOTBETCTBYIOUIMX CHUPTOB. XHUMHYECKUE
CBOWCTBA aJbACTHUJIOB: OKHCIEHHE B COOTBETCTBYIOIIYIO KHCIOTY U BOCCTAaHOBJICHHE B
cooTBeTcTBYyOUMI cniupT. [IpuMenenune gopmanbliernjia M ameranbIeruja Ha OCHOBE CBOMCTB.
KapGonoBbie kucaothl: [lonydenrne kapOOHOBBIX KHUCIOT OKUCICHHUEM allbJeTU0B. XUMUYECKHE
CBOMCTBa YKCYCHOW KHCIOTBI: OOIIME CBOWCTBA C HEOPTraHMYECKUMU KHCIOTAMH M peakius
stepudukanuu. [IpuMeHeHne yKCyCHOM KUCIOTHI Ha OCHOBE CBOMCTB. BrIciine KUpHBIE KUCIOTHI
Ha npumepe MaJbMUTHUHOBOM u CTE€apUHOBOM.
Caoxubie 3¢upbl U kupbl: [lonyuenne cioxHbeIX dGuUpoB peakuuen srepuduxanmu. CroxHbIC
5¢upel B TNpUpOAE, HX 3HadeHue. lIpumeHeHMe CHOXHBIX 3(UPOB Ha OCHOBE CBOMCTB.
XKupsl kak ciox)HbIe 2pUpbl. XUMHUECKHE CBONCTBA )KUPOB: THAPOIU3 (OMBLICHHE) U TUAPUPOBAHNE
AKUJKAX KHUPOB. [Ipumenenue JKUPOB Ha OCHOBE CBOWCTB.
YraeBoabl: YTIeBoabl, UX Kiaccuukamms: MOHOCaXapuibl (TII0K03a), Arcaxapubl (caxapos3a) u



noJicaxapuabl (Kpaxmall M LEJUII0JI03a). 3HAUEHUE YIJIEBOJOB B JKMBOM MPUPOJE U B KU3HU
4eJI0BeKa.

Jlaboparopubie paboter: [lomydenune u cBoiicTBa amerusieHa. CBOWCTBAa ATHIIOBOTO CIHPTA.
CoiictBa rmunepuna. Coiicta ¢popmanpaeruia. CBoiicTBa yKCycHOM KHCIOTH. CBOWCTBA KUPOB.
CpaBHEHHE CBOMCTB PacTBOPOB MbLIa M CTUpabHOrO mopoinka. CBoiicTBa ritoko3bsl. CBOMCTBA
KpaxMmasia.

[Ipaktudeckue padoTer: «MaeHTH(UKAINS OPraHMUECKUX COCIMHEHUI

Tema 4. A3orconep:kaunime coeIHHEHHs] M WX HaXO)KIeHHe B KUBOii mpupoxe (8 yacos)
Amunbl: [Torarue 06 amunax. [Tomyuyerne apoMaTH4eCKOTO aMHHA - AaHWIMHA - U3 HUTPOOEH3011a.
AHWIMH Kak OpraHM4ecKkoe OCHOBaHME. B3aumHOe BIMSHHE aTOMOB B MOJIEKYJIE aHWJIMHA!
ocyiabjieHue OCHOBHBIX CBOMCTB M B3auMOJeiicTBHe ¢ OpoMHOI BojoH. IlpuMeHneHue aHminHa Ha
OCHOBE CBOMCTB.

AMuHOKMCI0TBI: [lomydyeHre aMHUHOKHUCIOT W3 KapOOHOBBIX KHUCIOT M THAPOJIN30M OEIKOB.
XUMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX OPraHMYEeCKHUX COCIUHECHHI:
B3aMMOJICHICTBHE CO IIEJI0OYaMH, KHCIOTaMU U JPYr € JApYyrom (peakuusi MOJTUKOHJICHCAIUN).
[lenTuaHas cBSI3p M moiunenTuabl. [IpuMeHeHHEe aMUHOKHCIOT Ha OCHOBE CBOWCTB.
Beaku: [lonyyenue 6enkoB peakuuel MOJIMKOHIECHCAIMY aMUHOKUCIOT. [lepBuuHas, BTopuyuHas u
TPETHYHAsl CTPYKTYpHI OeKoB. XHMMHUYECKHE CBOMCTBA OEIKOB: TOPEHUE, JeHATypaIus, THAPOIU3 U
LIBETHbIE peaxiuu. buoxumnueckue byHKIMH OenKoB.
I'enernueckas CBSI3b MEXIY KJ1accaMu OpraHNYeCcKHUX CO€IMHEHUH.
HyxneunnoBbie kucnotbl. CHHTE3 HYKJIEHMHOBBIX KUCJIOT B KJIETKE U3 HYKJIEOTHA0B. OOmmMii miax
ctpoenus Hykimeotuaa. CpaBaenue ctpoenus u ¢pynkiuii PHK n JIHK. Ponb HyKiI€MHOBBIX KHUCTOT
B XpaHEHHMU M Tepefaue HaciencTBeHHOU uHpopMmaiuu. [loHsTHe 0 OMOTEXHOJOTUU U TE€HHOMH
VHKEHEPUHU.

JlabopaTtopHubie paboThl: CBOKCTBA OEITKOB

Tema 5. Bruojioruyeckn aKkTHBHbIE OPraHuYecKne coequHenus (4 yaca)

®epmenTbl: PepMeHTH Kak OHMOJOTHYECKHE KaTaau3aTophl OenkoBoil mpupoabl. OcoOeHHOCTH
¢dbyHkronupoBanus pepmeHTOB. Poib epMEHTOB B KM3HEAEATEIHHOCTU KUBBIX OPraHU3MOB U
HapOTHOM XO3SIUCTBE.
Butamunbi: Ilonstue o ButamuHax. Hapymienws, cBs3aHHbIE ¢ BUTAaMHUHAMH: aBUTAMHHO3BI,
TUIOBUTAMUHO3bl U THNEpBUTaMUHO3bl. Butamun C Kak MpeAcTaBUTENh BOJOPACTBOPUMBIX
BUTAaMUHOB U  BUTAaMUH A Kak  MPEJICTaBUTENb  >KHUPOPACTBOPUMBIX  BUTAaMHHOB.
T'opMmonsl: Tlonstue 0 ropMoHax Kak T'yMOPAJbHBIX PETYIATOpaxX >KU3HEIEATEIBHOCTH >KUBBIX
opranu3MoB. MHCYIMH M aJpeHallMH Kak MpeacTaBUTeNn ropMoHoB. [Ipodunaktuka caxapHOro
nuabera.

JlekapcrBa: JlekapcTBeHHAst XUMUA: OT HATPOXUMHUU O XUMUOTEepanuu. ACIUPUH. AHTUOHMOTHUKH
u au3baktepro3. Hapkotuueckue BeectBa. Hapkomanus, 0opb0a ¢ Hell 1 mpoduiiakTUKa.

Tema 6. UckyccTBeHHbIE M CHHTETHYECKHE NOJUMepbI (6 YacoB)

HckyccrBennbie moauMepbl: IlomydeHne HMCKYCCTBEHHBIX IOJIMMEPOB, KakK IPOIYKTOB
XUMUYECKOH MOAM(DUKAIMN TPUPOJHOTO TOJMMEPHOTO ChIphsi. VCKyCCTBEHHBIE BOJIOKHA
(auzeraTHBIH LIEJIK, BHCKO3a), 170.¢ CBOICTBa " IIPUMEHEHUE.
Cunrernyeckne noauMepsbl: [lonydeHne CHHTETHYECKUX TIOJIMMEPOB PEAKIUAMU MTOJIMMEPU3aLUN
U noJMKoHJeHcauuu. CTpyKTypa IOJUMEPOB JIMHEIHAs, Pa3BETBJICHHAs U IMPOCTPAHCTBEHHAS.
[IpencraBuTenu CHUHTETUYECKMX IUIACTMACC: MOJUATWIEH HU3KOTO M BBICOKOTO JaBJICHMS,
MIOJIMIIPOTIMJIEH U NOJUBUHUIXI0pUA. CUHTETUYECKHE BOJIOKHA: JIABCAH, HUTPOH U KaIlpOH.
[IpakTuyeckue paboTel: «Pacno3HaBaHKE TIACTMACC U BOJIOKOH»



11 KJIACC

OBLIASA XUMUSA

Tema 1. Ctpoenune atoma u nepuoanyeckuii 3axon /1. U. Menneneesa (7 1)

OCHOBHBIE CBEJIEHUS O CTPOCHUM aToMa. fpo: MpOTOHBI U HEUTpPOHBI. M30TOIBI. DNEKTPOHBI.
OnexkTpoHHass 000J0YKa. DHEPreTHYeCKHid ypoBeHb. (OCOOCHHOCTH CTPOEHHUS D3JICKTPOHHBIX
000JI0YEeK aTOMOB JJIEMEHTOB 4-TO U 5-TO MepuoIoB nepuoandeckoit cuctemsl J[. 1. Menneneesa
(mepexoHbIX eMeHTOB). [ToHaTHE 00 OpOUTANAX. S- U p-OpOUTATH. DIEKTPOHHBIE KOHPHUTYpaLIUU
aTOMOB XHUMHMYECKHUX JIEMEHTOB.

[lepuognueckuit 3axkon JI. M. MengeneeBa B cBeTe y4ueHUs O CTpoeHUH aroma. OTKpbITHE
1. . MenneneeBbIM IEpHOANYECKOrO 3aKOHA.

[lepuoanueckass cuctema xumudeckux dnementoB [[. M. MenneneeBa — rpaduueckoe
O0TOOpaX€HUE MEePHOIUYECKOro 3akoHa. PU3MUECKUN CMBICH MOPSJIKOBOIO HOMEpa 3JIEMEHTa,
HOMEpa MepHoJia U HoMepa Tpynmbl. BaneHTHbie 351eKTpoHBI. [IpHuMHBI M3MEHEHUS CBOWCTB
3JIEMEHTOB B TMEPHOJIaX U Ipynmax (TJIaBHBIX MOArPYIIAX).

[lonoxenne BOJOpOJAa B MEPUOJMYECKOM cHcTeMe. 3HAyeHUEe NEepUOJNYECKOTO 3aKOHA U
MEPUOINYECKON cucTeMbl XuMmudeckux anemMeHtoB JI. M. MeHnneneeBa mig pa3BUTHS HAyKH W

MOHUMAaHUS XUMUYECKOW KapTUHBI MUPA.
JlaGopaTopHble onbIThL 1. KoHCTpynpoBaHne mepuOANYEcKOl TaONWIBI 3JIEMEHTOB C HCIIOIB30BAaHUEM
KapTOYeK.

Tema 2. Ctpoenne BemecTBa (24 )

Nonnas xummdeckas cBsizb. Kartnonel wu  anmonbl. Kiaccudukanus woHoB. HoHHBIE
KpUCTaJUIMYeCKue pemeTkr. CBONCTBA BEIIECTB C ’TUM THUIIOM KPUCTAJUIMYECKUX PEIIETOK.
KoBanentHass xumuyeckas CBsI3b. OJEKTPOOTpULATENbHOCTh. llossipHass wu  HemomjspHas
KOBaJICHTHBIC CBs3H. [{umob. [TosipHOCTE CBS3M U MOJSIPHOCTH MOJIEKY/Ibl. OOMEHHBIN U TOHOPHO -
aKUENTOPHBIM MeXaHU3Mbl 00pa30oBaHUS KOBAJIEHTHOM CBA3M. MOJEKyIsIpHbBIE U aTOMHbIE
KpUCTaJUIMYECKUE pemeTkr. CBONCTBA BEIIECTB C ATUMU TUIIAMH a KPUCTAIIMYECKUX PEUIETOK.
Mertannuueckas xuMmuueckas cBs3b. OCOOCHHOCTH CTPOCHHS aTOMOB METaUIOB. Meramunueckas
XUMUYECKas CBSI3b U METAJIMYECKAs KpUCTAJUIMYECKas pemierka. CBOMCTBa BEMIECTB ¢ ITUM TUIIOM
CBS3U.

Bonoponnas xumuueckast CBsi3b. MEXMOJIEKYJIAPHAsE U BHYTPUMOJIEKYJIIpHAs BOAOPOJHAS CBS3b.
3HaueHue BOJOPOIHOM CBS3U Ul OpraHU3alUK CTPYKTYpP OHMOMOINMEPOB.

[Tomumepsl. IlmacTMmaccsl: TepMoOIIaCTbl M PEAKTOIIACTBI, MX MPEICTABUTENN U HPUMEHEHHE.
Bonokna: mnpupogHbie (pacTUTeNbHbIE W JKHUBOTHBIE) M XUMHYECKHE (MCKYCCTBEHHBIE U
CUHTETUYECKHUE), UX MPEACTABUTEIN U IPUMEHEHHE.

I'a3000pa3Hoe cocTosiHMEe BemiecTBa. Tpu arperaTHbIX COCTOSHUS BOJbl. OCOOEHHOCTH CTPOEHUs
ra3oB. MoJsipHbIif 00beM Ta3000pa3HbIX BELIECTB.

[Tpumepsl Ta3000pa3HBIX MPUPOJHBIX CMECEH: BO3yX, IPUPOJHBIN ra3. 3arpszHeHue arMochepbl
(KUCTTOTHBIC JIOK]IM, TAPHUKOBBIHN 3P dekT) u 6oprda

C HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPOI, KUCIOPOI, YTIEKUCIBIN ra3, aMMHaK, 3 TuiieH. Mx
MoJIyueHue, cOOMpaHue 1 pacrio3HaBaHHe.

XKunkoe coctosnue BemectBa. Bona. [loTpebnenue Boapl B OBITY M HA MPOU3BOJCTBE. KECTKOCTh
BOJIbI U CTIOCOOBI €€ YCTPAHEHUS.

MunepanbHbI€ BOJbI, X UCTIOIH30BAHUE B CTOJIOBBIX U JIEYEOHBIX IENSX.

Kunkue KkpuCTaJIbl U UX TPUMEHEHUE.

TBepnoe cocrosiHue BemecTBa. AMop(dHbBIE TBEp/IbIe BEIIECTBA B MIPUPOJIE U B KU3HU UEIOBEKA, UX
3HaueHHe U npuMeHenue. Kpucramimueckoe cTpoeHUE BEIIECTBA.

Hucnepcubie cuctembl. [loHsTHE 0 aucHepcHBIX cucteMax. JlucnepcHas (asa v AMcIepcHOHHAs
cpena. Krnaccudukarusi JUCHEpCHBIX CHUCTEM B 3aBUCHMOCTH OT arperaTHoro COCTOSHUS
TMCIIEPCHOM CpeJibl U TUCTIEPCHOHHOM (a3bl.



I'pyboaucriepcHbIe CUCTEMBI; SMYIBCHH, CYCIICH3HH, a3PO30JIH.

ToHkoucnepcHele cucTeMsl: renu U 30au. CocTa BelllecTBa U cMeceil. BemecTBa MoJieKynsipHOTO
1 HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEILIECTB.

[TonsTHE «OJI» U €€ Pa3HOBUIHOCTH: MaccoBas (OIS 3IIEMEHTOB B COEAMHEHUH, J10J11 KOMIIOHEHTa
B CMECH — JI0JIsl IpUMECEe» J0JIs1 pACTBOPEHHOIO BEIIECTBA B pacTBOpE) U 00beMHast. Joist BbIxoaa
MIPOJIyKTa PeaKuy OT TEOPETUYECKH BO3ZMOXKHOTO.

JIaGopaToprIe OIIBITHI. Onpez[eneHHe THIIA KpHCTaHHHqCCKOfI PCUICTKU BEHIECCTBA U OITMCAHUC €T'O CBOMCTB.

3. O3HakoMJICHHE C KOJUIEKLIMEH IIOJIMMEpOB: IIaCTMAacC M BOJOKOH U M3JeNUs U3 HUX.
IIpakTnyeckast padora Nel. [Tonyuenue, coOupaHue U pacro3HaBaHUE Ia30B.

Tema 3. Xumuueckue peakuuu (17 1)

Peakuuu, naymiye 6e3 H3MEHEHHs COCTaBa BEIIECTB. AJUIOTPOINHUS U AJUIOTPOITHbIE BUJOU3MEHEHHUSL.
[IpuunHel ayutoTponuu Ha npuMepe MoauduKaIui Kuciaopoaa, yriepoaa u docdopa. O30H, ero
OuosioruYecKas poJb.

N3omeps! 1 n3zomepusi.

Peaknuu, naymue ¢ ©3MEHEHHEM COCTaBa BEeIIECTB. Peakiuu coequHen s, pas3iioKeHUs, 3aMEIeHUS
n oOMeHa B HEOPraHMYECKOW M OpraHM4ecKod XuMuHU. Peaknuum 53K30- M SHAOTEPMHUUYECKUE.
TeroBoil a3 dexkT XuMHUYECKoil peakliud U TEPMOXUMHUYECKUE ypaBHEHUs. Peakiuu ropenusi, kaxk
YaCTHBIN CITydall K30 TEPMHYECKUX PEAKIIUM.

Ckopocte xuMuueckod peakuuu. CKOpPOCTh XMMHYECKOM peakIHH. 3aBUCHUMOCTh CKOPOCTH
XUMUYECKON PEAKIMN OT MPUPOJIbI PEATUPYIOIIHUX BEIIECTB, KOHIIEHTPALUN, TEMITEPATYPBHI,
IJIOIIAIM TIOBEPXHOCTH CONPUKOCHOBEHHs W KaTanu3aropa. Peaknuum romo- M reTeporeHHBIE.
ITonsiTue o xaranuse u kKatasnzaropax. @epMeHThI Kak OMOIOrMYECKHE KaTaau3aTopbl, 0COOEHHOCTH
uxX QyHKIIMOHUPOBAHUSI.

OOpatumocTs xuUMHYeCKMX peakuuil. HeoOpatumele u oOpaTuMble XHMHUYECKHE PEaKLUU.
CocrosiHMEe XMMUYECKOTO PAaBHOBECHS Ul OOPaTUMBIX XMMHUYECKHX peakiuii. CrocoObl cMeIeHus
XMMUYECKOTO DPABHOBECHsS Ha INpUMepe CHHTe3a aMMuaka. [loHsATHe 00 OCHOBHBIX Hay4HBIX
IIPUHLMIIAX IPOU3BOACTBA Ha IPUMEPE CUHTE3a aMMHUAKA UM CEPHON KUCIIOTHI.

Ponp Bojbel B Xxumudeckoil peakuuu. MctuHHble pacTBOphl. PacTBOopHMOCTh M KiaccuuKanus
BEILECTB 110 TOMY IIPU3HAKY: PaCTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.
ONEKTPOIUTHI U HENIEKTPOJIUTHL. DJIEKTPOJIUTHYECKAsd Jucconnanus. KucioTsl, OCHOBaHUSA U COJIN
C TOUYKH 3pEHUS TEOPUH NIEKTPOJIUTUIECKON JUCCOLUALINH.

XVUMHYECKHE CBOMCTBA BOJBI: B3aMMOJCHCTBHE C MeETaJllaMH, OCHOBHBIMM M KHCJIOTHBIMHU
OKCHJIaMH, Pa3JIo’KEeHHUE U 00pa30BaHUe KpUCTAIIIOIMIpaToB. Peakiuy rujpaTtaiuu B OpraHn4eckoi
XUMHH.

I'uaponus opraHMYecKUX M HEOpraHWdeckux coenuHeHui. HeoOpaTumblil ruaponaun3. OOpaTuMblit
TUJIPOJIA3 COJICH.

I'maponus opraHndeckux COeAUHEHUN U €ro IPaKTUIECKOE 3HAYCHHE MU TTOJIy4EHUS THAPOIU3HOTO
cnupTa ¥ MbLIa. buonorndeckas pojib 'MIPOJIM3a B IUIACTHYECKOM M 3HEPreTHYECKOM OOMeHe
BEIIECTB U DHEPIUU B KIIETKE.

OKHCANTENBPHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb okuciaeHus. OnpeneneHue CTENeHu
okHcieHus 1o ¢opmyne coequHeHus. [lonsaTre 00 OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIUSAX.
OxucieHne 1 BOCCTAaHOBJIIEHUE, OKUCIIUTEb U BOCCTAHOBUTENb.

OnexTponu3. ODJEKTPONIM3 KaK OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIM IpOIECC. DIJIEKTPOJIU3
pacIiaBoB M pacTBOPOB Ha MpUMeEpe Xiopuaa Hatpus. [IpakTnueckoe NPUMEHEHHUE HIEKTPOJIU3a.
DNEKTPOIUTUYECKOE TOTYIEHUE ATFOMUHUS.

.JIaﬁopaToprle ONBITHI: PeaKLII/IH 3aMCHICHUA MCIU KCJIC30M B PACTBOPC MCAHOI'O KYIIOpOCa. PGaK]_II/II/I,
naymume ¢ 06paBOBaHI/IeM oCaJKa, ra3a U BOAbI. HonyquI/Ie KHCJIOPOJa Pa3jIOKCHUEM IIEPOKCU A BOAOpOJaa C
MIOMOMIBIO OKCHJA MapraHiia (IV) " KaTaJia3bl ChIpOIro KapTO(l)CJ'ISI. HonyquI/Ie BOAOpOaa B3aHMO}.‘[eI>iCTBH6M
KHUCJIIOTBI C TUHKOM. Hcneitanne PacTBOpPOB KUCJIOT, OCHOBaHHMH U COJICH HWHAUKATOpaMHu.



Tema 4. BemecrBa u ux cBoiicTBa (18 u)

Mertannsl. B3auMmopelicTBue MeTalioB € HEMETalIaMU  (XJIOpOM, CEpOH U KHUCIOPOAOM).
B3aumoneiicTBue 1IENOYHBIX U IETOYHO3EMEIBHBIX METAIOB C BOJON. DIEKTPOXUMUYECKUM Psift
HaNpsDKEHU  METajuioB. B3auMonencTBMe METAUIOB C  pAacTBOpaMU  KHUCIOT M COJICH.
AnromuHOTEepMUSL. B3anMoaelicTBre HATPHUS C ATAHOJIOM M (PEHOJIOM.

Koppo3zus meramios. [loHsTHE 0 XMMHUECKOH U DJIEKTPOXUMUYECKOU KOPPO3UH MeTauIoB. CriocoObl
3alUThl METAJJIOB OT KOPPO3HH.

Hemerannel. CpaBHUTENBHAS XapaKTEPUCTHKA FAJIONEHOB KaKk HauboJiee TUIIMYHBIX [IPe/ICTaBUTENEH
HeMeTai1oB. OKUCIUTEIbHbIE CBOMCTBA HEMETAIJIOB (B3aUMO/IEHCTBUE C METAINIAMU U BOJIOPOIOM).
BoccranoBuTenbHbIE CBOIICTBA HEMETAIOB (B3aMMOJEHCTBHE ¢ Oojiee AMEKTPOOTPHUIATEIbHBIMU
HEMeTaJljla U CJI0KHBIMH BEILIECTBAMU-OKUCIUTENSIMH). KHUCIIOTHI HEOpraHn4ecKre U OpraHudecKue.
Knaccudukanus kucinor. XuMUYeCcKre CBOMCTBA KUCIIOT: B3aUMOJICHCTBHE C METAJNIAMHU, OKCUAAMHU
METaJUIOB, THAPOKCHJIAMH METAJUIOB, COJIsIMU, crnupTamu (peakius sTepudukanun). OcoObie
CBOMCTBA a30THOM Y KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.

OcHoBaHMsI HeopraHuueckue M opraHudeckue. OcHOBaHMA, MX Kilaccuukanus. XUMHUYECKUE
CBOMCTBAa OCHOBAaHMI: B3aUMOJIEHCTBUE C KHCIOTaMH, KHCIOTHBIMH OKCHJIAMHU U COJISIMHU.
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHUH.

Comu. Knaccudukamusi coyieii: cpeaHue, KHUCIbIe U OCHOBHBIE. XHMHYECKHE CBOMCTBA COJICH:
B3aUMO/JICHICTBUE C KHCIOTaMHM, IIeJlouaMu, MeTajslaMu U cosisMu. llpencraBurenu conedt U ux
3HaueHue. XJIOpua HaTpusl, KapOoHaT Kanblusl, ocdat Kanplus (CpeAHUE COJIN); THAPOKAPOOHATHI
HaTpHsi 1 aMMOHUS (KUCIIBIE COJIN); TuapokcokapOonat meau (1) — mamaxurt (ocHOBHAs COJIb).
KauecTBeHHbIe peakuu Ha XJIOpUA-, CyabdaT-, 1 KapOOHAT-aHUOHbI, KATUOH aMMOHUS, KATHOHbI
xenesa (I1) u (I1I).

['eHeTnyeckas CBsA3b MEXAY KJIaCCAMH HEOPraHMYECKHX M OpraHudeckux coeauHeHui. [lonarue o
TEHETHUYECKOW CBSI3M W TEHETHMYECKUX psnax. ['eHeTmueckuil psan metamia. ['eHeTHYecKuil psif
HeMmeTaia. OCOOEHHOCTH T€HETHUECKOTO Psiia B OPTaHUYECKON XUMUU.

JlaGopaTopHble onbIThI: B3anmozelicTBrEe COISMHON KACIOTH M PACTBOPA YKCYCHOM KHCIIOTHI C METAITIaMH.
B3anMopelicTBue CONIHOM KHCIOTBI M PAacTBOpa YKCYCHOW KHCIIOTBI C OCHOBaHUAMH. B3amMmopelicTBue
COJISIHOM KHCJIOTBI M pacTBOpa YKCYCHOM KHUCIOTBHI ¢ coisiMu. IlomydeHue M CBOMCTBAa HEPacCTBOPHUMBIX
OCHOBaHMM.

IIpakTnyeckasi padora Ne2 «neHTndukanmsi HEOPraHUIECKIX BEIIESCTBY»

Tema 5. Xumus B :xku3uu oouecrna (2 1)

Motomue u uuctsmue cpeactsa. [Ipasuia 6ezonacHoi pabOThl CO CpeacTBaMHU OBITOBON XMMHH.
XUMUYECKHUE BEIIeCTBA KaK CTPOUTENIbHBIE U TIOJICI0YHbIE MaTepualibl. BelecTBa, UCIONIb3yeMbIe B
nonurpaduu, SKUBONHCH, CKYJIBOTYpe, apXUTeKType. bbIToBas XuMuueckass TpaMOTHOCTb.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpeibl U €To MOCIEICTBUS



