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Pabouas nporpamMma yueOHOro Kypea mo xumuu i 1 1kinacca (1Ba roma oOy4eHus1) COCTaBICHA
Ha ocHOBe DeieparibHOro KOMIIOHEHTA FOCyJapCTBEHHOI0 00pa3oBaTeIbHOIO CTaHAapTa
cpeanero obmiero oopazopanus (mpukaz MO u H PO ot 05.03.2004 1. Ne 1089), aBTOpCcKO#
nporpammsl Kypca xumuu s 8-11 kimaccoB o6mmeoOpazoBarenbhbix yupesxaenuid O.C.
lNabpuensina («IIporpamma kypca xumuu 1u1st 8-11 kiraccoB 0011e00pa3zoBaTEIBHBIX
yupexaenuit». ['abpuensu O.C. M.: Ipoda, 2011).

Cornacno yuebnomy mnany MOY Tonmaesckas B(c)LLl nHa u3ydyenue yueOHOro nmpeamera
«XuMus» OTBOJIUTCSA 2 Yaca B Hezelto, 68 yacoB B 1o, 1 yac B Hegento (34 yaca B roi) it
KJlacca-KOMIIJIEKTA.

JlanHasi mporpamma IpegHa3HaueHa Ui MpernofaBaHus B 00Ieo0pa3oBaTeIbHON LIKOJE, OHA
obecrnieunBacT 00s3aTEIBHBIN MUHHUMYM COJIEpXKaHUs 0Opa3oBaHUS Ha CTapliedl CTymeHu oOIero
cpenHero oOpa3oBaHUs Mo XUMHUH. [Iporpamma Aetanu3upyeT W pacKpbIBaeT COAEpKaHWE CTaHIapTa,
ompeneiseT OONIyI0 CTpaTerdio OOy4YeHHs, BOCHHUTAHUS W pa3BUTHS OOYYAIOIIUXCS CpEICTBAMHU
y4eOHOTO0 MpeMeTa.

Pabouvas mporpamMmma opueHTHpOBaHA Ha YICOHUK:

la6puensa O.C., Xumus-11: ydeOHuk a1 00meoOpazoBaTeNbHBIX ydpexaeHuil. bazoBbiit
ypoBeHb - M.: JIpoda, 2011.

N3yyenue XxumMuH B cTapuiedl mKoje Ha 0a30BOM YPOBHEe HANPaBJIEHO HAa
AOCTHIKEHHE CJIeLyIOLIUX LeJIe:
OcBoeHue 3HAHWI O XHMMHMUYECKOM COCTaBISIOIIEH €CTECTBEHHOHAYYHOW KapTHHBI MHPA,
BOXHENIINX XUMUYECKUX MOHATHSIX, 3aKOHAX U TEOPUSIX;
OBinagenne yMEHUSIMHU TPUMEHSTH MOTYyYEHHBbIC 3HAHUS s OOBSCHEHUS Pa3zHOOOpa3HBIX
XMMHUUYECKHUX SIBJIEHUH M CBOMCTB BELIECTB, OLIEHKH POJIM XMMHMHM B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJTYyYEHUN HOBBIX MaTE€pUaJOB;
Pa3BuTHe TO3HABATENEHBIX HMHTEPECOB W HWHTEUICKTYaIbHBIX CIOCOOHOCTEH B mporecce
CaMOCTOSITEILHOTO TMPUOOPETeHHS XUMHUYECKHX 3HAHUU C HCIIOJIIb30BAHUEM DPAa3IMYHBIX
HMCTOYHUKOB MH(POPMAIUH, B TOM YHCJIE KOMIbIOTEPHBIX;
Bocnutanue yOeXIEeHHOCTH B MO3UTHBHOW POJHM XUMHUHM B JKM3HHU COBPEMEHHOTO OOIIECTBa,
HEOOXOJIMMOCTH XHMMHUYECKH TPAMOTHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO M OKpYKarolen
cpene;
IIpuMeHeHne TONYYCHHBIX 3HAHWN W YMEHHH JUIsi 0E€30MAcCHOTO WCIOJIb30BAHUS BEIIECTB U
MaTepHaJIoB B OBITY, CEJIbCKOM XO3sIICTBE U Ha MPOU3BOJCTBE, PELICHUS MPAKTUUECKUX 3a/1a4 B
ITOBCETHEBHOW KU3HM, NMPEAYNPEKACHUSA SBICHUW, HAHOCAIIMX BpPEX 3J0POBBI0 YEJIOBEKA U
OKpY>Karolleu cpene.
B pesynbraTe u3yueHuss XuMuu o0y4daromuecs J0KHbIL:
3HaTh:
1.Posib XMHMHH B KM3HH Y€JIOBEKA M OOIIECTBA, B )KHBOW U HEXKUBOU MPUPO/IE, YITyOIeHUE
MIPEICTABIEHUI O MaTEpUAIIBHOM €IMHCTBE MUPA.
2. BemiecTBa, UX NMpEBpalICHUS U IPAKTUYECKOE IPUMEHEHUE.
3. IloHATHA: XUMUYECKUH 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHASL AaTOMHAsI U MOJIEKYJIIpHas
MaccChl, HOH, XUMHUYECKasl CBS3b, BEIIECTBO, KJIACCHI BEIECTB, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN
00BbEM, XUMUYECKasl PeaKLnsl, OKUCIUTENb M BOCCTAHOBHUTENb, OKHCICHHE U BOCCTAHOBIICHUE.
4. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB, (POPMYJIbl XUMHUUYECKHUX BEIIECTB U YPABHEHUS XUMHUYECKUX
pEaKLHA.
Ymersn:
1. CamocTosiTeJIbHO ONpPe/IeJsITh eJIM 00y4eHHUs1, CTABUTh 331a4H B yu€Oe U MO3HaBaTEIbHON
NEeATEIbHOCTH, Pa3BUBAaTh MOTUBBI M HHTEPECHI CBOEH NIO3HABATEIBHOM JESITEIBHOCTH B
COOTBETCTBUH C MHIMBUAYAIbHONW 00Pa30BaTEIbHON TPACKTOPHEH.
2.YMeThb onpeesiTb NOHATHS, CO3/1aBaTh 0000IIEHNUS, YCTAHABIINBATh AHAJIOTHH,
KJaccu(pUIMpPOBaTh, yCTAHABIUBATH IPUINHHO-CJICICTBEHHBIE CBS3H, IPUMEHSITh HHAYKTHBHBIC
U ICIYKTUBHBIE CIIOCOOBI PacCyXI€HUH, J1eJaTh BHIBOJIBI;



TpedoBaHusA K YPOBHIO NOATO0TOBKH BBINYCKHUKOB B COOTBETCTBHM C IOCY1apPCTBEHHBIM
CTAaHAAPTOM

B pe3yJsibTare n3yueHuss XuMHH HA 02a30BOM YPOBHe 00y4arouuiicst

JA0JI7KeH 3HATh / NOHUMATh:

1. BaxcHelinmue XuMH4YeCKHe MOHATHS: BEIIECTBO, XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYIIa,
OTHOCHUTEJIbHASI aTOMHAsI U1 MOJICKYJISIPHBIE MAcChl, HOH, AJUIOTPOIMHUS, U30TOIbI, XUMUYECKas
CBSI3b, DJIEKTPOOTPULIATENILHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIIEHUS], MOJIb, MOJIIPHAs Macca,
MOJISIPHBIA 00BbEM, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJISKYJISIPHOTO CTPOSHUS, PACTBOPHI,
3JIEKTPOJIUT U HEDJIEKTPOJIUT, SJIEKTPOJIUTAYECKAS TUCCOLMALINS, OKUCITUTEND U
BOCCTAHOBUTEJb, OKUCJIICHUE U BOCCTAHOBIICHHE, PEAKIIMH TETTIOBOH 3(PHEeKT XUMHUUIECKON
PEaAKLIHH, CKOPOCTh XMMUYECKON pEaKIIMU, XUMUYECKOE PAaBHOBECHE, KAaTajlu3, YIJIEPOIHBIN
ckelneT, GYHKIIMOHATIbHAS TPYIITa, H30MEPHsl, TOMOJIOTHS

2. OcHOBHbIE 32KOHBI XUMHM: COXPAaHEHUsI MAacChl BEIIECTB, IOCTOSIHCTBA COCTAaBA,
MEePUOIUYECKUN 3aKOH

3.0CHOBHBbIE TEOPUU XUMHU: XUMUYECKOHN CBS3H, TEOPUU JICKTPOIUTHUECKON TUCCOIMALINH,
CTPOECHUS OPraHUYECKUX COCAUHEHMUI;

4.BaxHeiilue BenecTBa U MaTepuasbl: OCHOBHBIE MAaTEpHAJIbl U CIUIABBI;, CEpHAs, COJISTHAS,
a30THas U YKCYCHAsl KHCIIOTHI, IIEJI0YH, aMMHaK, MUHEpaJIbHbIC YI0OpEHUs, METaH, dTHJICH,
areTuiIeH, O0EH30I1, TaHOJ, JKUPBI, MBUIA, TIIF0OK03a, caxapo3a, KpaxMal, KIeT4aTka, OCIIKH,
WKYCCTBEHHbBIC U CUHTETUYECKHE BOJIOKHA.

YMeTh:

1.Ha3pIBaTh U3y4E€HHBIC BEIIESCTBA MO «TPUBUATILHOWY WU MEKYHApOIHON HOMEHKIAType.
2.0npenensitb: BaJCHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB, TUIT XUMUYECKON
CBSI3U B COEAMHEHUSX 3apsij MOHA, XapaKTep CPeAbl B BOJHBIX pACTBOpPaX HEOPTaHMUYECKUX
COEIMHEHUM, OKUCIIUTENIb U BOCCTAHOBHUTEIb, IPUHAIJIC)KHOCTh BEILIECTB K PA3JIMYHBIM KJIaccam
OpPraHUYECKHUX COCTMHEHUI.

3.XapakTepu3oBaTh: 3JIEMEHTHI MaJIbIX MEPUOIOB MO UX TOJOKECHHUIO B IEPHUOIUUECKOM
cucreme JI.11. MenneneeBa; o01pe XMMIYSCKUE CBOMCTBA METAJNIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKUX U OPTaHMYECKUX COCAUHEHHI; CTPOCHUE U XUMHUYECKHE CBOMCTBA
W3Y4YEHHBIX COCTUHEHUM.

4.0ObSAACHATH: 3aBUCHUMOCTh CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHMUSI; MPUPOAY XUMUUYECKOI
CBsI3M (MOHHOM, KOBAJIEHTHOM, METAINTUYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEAKIUI U
TIOJIOXKEHHUSI XUMUYECKOT'O PABHOBECHSI OT PA3JIMYHBIX (PaKTOPOB.

S5.BbINOIHATH XMMUYECKHI IKCIIEPUMEHT I10 PAaCIIO3HABAHUIO BAXKHENIIUX OPTaHUYECKUX U
HEOPraHUYECKUX COETUHEHHI.

6.IIpoBOANTH CAMOCTOSATEIHHBIN MOUCK XUMUYECKONH HHPOPMAIIUU C UCIIOIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUHA, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNuTepHeTa); MCTOIB30BaTh KOMITBIOTEPHBIC TEXHOIOTHH ISl 00pabOTKH U TIepeadun
XUMUYECKON nH(pOpMAIUU U €€ TIPEICTABIICHNS B Pa3IMUHbBIX (popmax.

N cnoan30BaThL NPHOOPETEHHDBIE 3HAHNSA M YMEHUS B MPAKTHYECKON TeATeJLHOCTH U
NOBCEeIHEBHOM KU3HHU IJI:

1.O0BsicHEHUS! XUMUYECKUX SIBIICHUH, POUCXOSAIINX B KU3HU, OBITY U HA TIPOU3BO/ICTBE;
2.0npeneneHnst BO3MOXXKHOCTH ITPOTEKAHUS XUMUYECKHX IIPEBPAILIECHHUN B pa3IMYHbBIX YCIOBHIX
Y OLIEHKU UX IOCJIEIACTBHIA.

3.9K0JIOTHYECKHU TPAaMOTHOT'O TTOBEJICHHS B OKPY>KAIOILIEH cpeie.

4. OLICHKY BIMSIHMS XMMUYECKOTO 3arpsI3HEHUS OKPYKAIOILEN Cpeibl HA OPraHU3M UeJloBeKa U
JpYrUe )KUBbIE OPraHU3MBI.

5.be3zonacHoro odparieHus ¢ TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMH, J1a00paTOPHBIM
000pyI0BaHUEM.



6.[IpuroToBneHus pacTBOPOB 33JaHHOM KOHIIEHTPALMU B ObITY U Ha IPOU3BOJICTBE;
7.Kputndeckoil OLEHKH TOCTOBEPHOCTH XUMHUECKOM HH(POPMALIUH, TOCTYAIOMIEH X pa3HbIX
HUCTOYHHUKOB.

Coaep:xanue yueOHoOro kypca no xumuu 11kiaacca npu AByXrogJu4HoM o0y4eHUH
11 kaace

TemaNel.Ctpoenne atoma u  nepuoanmueckuii  3akon ..  Menneieesa.
OcCHOBHBIE CBEJICHUS O CTPOEHUU aTOMa. SIpo: MPOTOHBI U HEUTPOHBI. M30TOMBI. DNEKTPOHBI.
DNeKTpoHHAass 000JI0YKa. DJHEPreTHUecKuii ypoBeHb. OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX
000JIOYEK AaTOMOB JJIEMEHTOB 4-r0 M 5-TO TNepHoaoB mnepuoanyeckon cuctems JI. M.
MenneneeBa (mepexogHbiX d3jeMeHTOB). [lonstme 00 opOuTamsx. S- W p-opOUTAIH.
DJEeKTPOHHBIE KOH(PUTYypaIlUK aTOMOB XUMUYECKHX 3JIEMEHTOB.

[Tepuonnueckuii 3akon /1. 1. MenpaeneeBa B cBere yueHus o crpoeHun atoma. Otkpeitue /1. W.
MeHieneeBbIM IEPUONYECKOTO 3aKOHA.

[lepnonnueckass cucrtema xumudeckux odjeMeHTtoB JI. WM. MengeneeBa — rpadudeckoe
oTOOpakeHHE MEePHOINYECKOro 3akoHa. DU3NYECKHt CMBICT MOPSIIKOBOIO HOMEpA IJIEMEHTA,
HOMEpa NeproJa U HoMepa rpynisl. BalleHTHBIE 3JIEKTPOHBI.

[IpuunHBEI H3MEHEHHS CBOMCTB 3JIEMEHTOB B IIEPUOJAX U IpyMNIax (IJIaBHBIX MOATPYIIAX).
[TonoxeHne Bogopoaa B NEPUOJNYECKON CUCTEME.

3HaueHue NEePUOAMUYECKOIO 3aKOHA U MEPUOJUYECKON CHCTEMbl XUMUYecKux 3iaemeHtoB 1. U.
MeneneeBa Uil pa3BUTUSL HAYKU U IOHUMAHUSI XUMUYECKON KAPTUHBI MUPA.

JemoncTpanuu. Pasnnynabie GopMbl IEpUOTUIECKON CHCTEMBI XUMHUYECKUX 3iemeHToB JI. M.
Menneneena.

TemalNe 2. CTpoeHne BemecTsa
Xumuyeckas cBsi3b. MoHHas xumudeckas cBsi3b. KaTroHsl 1 aHnoHbl. Kimaccudukanus noHOB.
HNonuble kpuctamnmueckue pemeTkd. CBONMCTBA BEIIECTB € 3TUM THUIIOM KPUCTAJUITMYECKUX
PELIETOK.
KoBaneHTHasi XuMHYecKas CBsI3b. OJNEKTPOOTpULIATENbHOCTh. llonsipHas u HemossipHas
KOBaJIeHTHBIE CBs3U. Jlumonb. [IOJSPHOCTH CBS3UM W TMOJSIPHOCTH MOJIEKYJbl. OOMEHHBIA WU
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00Pa30BaHMsI KOBAJIEHTHOW CBA3H.

MoutexymnsipHbIe M aTOMHBIE KpUCTAJTHYECKUE perieTku. CBOMCTBA BEIIECTB C 3TUMH THUIIAMHU
KPUCTAJUTMYECKUX PEIIETOK.
Mertanauyeckass xumuyeckas CBsi3b. (OCOOEHHOCTHM  CTPOEHMS aTOMOB  METAaJUIOB.
Merannnueckass XMMUYECKasi CBA3b M METAJUIMYECKas KpucTajuimueckas pemrerka. CBoiicTBa
BEILIECTB C 9TUM THUIIOM CBS3H.
Bopopoanasi xumuueckasi cBsizb. MEXMONEKYIsIpHasT U BHYTPUMOJIEKYJIIpHAs BOJOPOJIHAA
CBSI3b. 3HAUEHHE BOJIOPOAHOM CBS3H JUIsl OpraHU3alu CTPYKTYp OMOMOIMMEPOB.
Honumepst. IlnacTMacehbl: TEPMOIIIACTHI U PEAKTOIIIACTHI, UX MPEICTABUTENIN U IPUMEHEHHE.
Bonokna: mpupomHbie (pacTUTENbHBIE W JKUBOTHBIE) M XUMHUYECKHE (MCKYCCTBEHHBIC U
CUHTETUYECKHUE), UX MPEJCTABUTEIU U IPUMEHEHHE.
I'a3000pa3Hoe cocTrosinue BemecTBa. Tpu arperaTHbIX COCTOSHUSA BOABL. OCOOEHHOCTH
CTpOeHUs Ta30B. MomnsipHbIif 00beM ra3000pa3HbIX BELIECTB.
[Ipumepsl Ta3000pa3HBIX MPUPOJIHBIX CMECEW: BO3JyX, MPUPOAHBIA Ta3. 3arps3HeHUE
aTMocdepbl (KUCIOTHbIE JOXKAU, TAPHUKOBBIN 3P deKT) u 60pbda ¢ HUM.
[IpencraButenu ra3oo00pa3HbIX BELIECTB: BOJOPOMA, KHUCIOPOA, YIJIEKUCIbIA Tra3, aMMHak,
sTuiieH. Mx nonyuenue, coonpanue u pacrio3HaBaHHeE.

Kunkoe cocrosinue BemecTBa. Boma. [loTpebnenne Boawsl B OBITY W Ha NMPOU3BOJICTBE.
XKecTkocTh BOABI M CIIOCOOBI €€ YCTPaHECHHUS.
MuHepasbHble BOJIbI, UX HCIIOJIb30BAHUE B CTOJIOBBIX U JICUEOHBIX IIEIISX.
Kunkue KpucTaibl ¥ UX TPUMEHEHHE.



TBepaoe cocrosinue BemecTBa. AMOp(HbBIE TBEpIble BEIIECTBA B MPHUPOAE U B KHU3IHU
YeJIOBEKA, X 3HAUEHUE U IpUMEHEHHE. KpucTamimueckoe CTpOEHUE BELIECTBA.
Jucnepcubie cucrembl. IloHarme o gucnepcHbIx cucremax. JlucnepcHas ¢asza
nucriepcuoHHas cpeaa. Kiaccupukanus AUCTIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHoro
COCTOSIHUS TUCTIEPCHOMN CPEe/Ibl U TUCTIEPCUOHHON (ha3bl.
I'pyboaucnepcHble CUCTEMBI: SMYIbCHH, CYCIIEH3UH, a3PO30JIH.
ToHKOAMCTIEPCHBIE CUCTEMBI: TN U 30JIH.
CocrtaB BemiecTBa M cMecell. BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOI'O CTPOEHUS.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
IlonsiTHe «10151» M ee Pa3sHOBMIHOCTH: MaccoBasl (JOJS DJIEMEHTOB B COEIMHEHUH, JOJIS
KOMIIOHEHTa B CMECH — JIOJI1 TpHUMeced, N0Jii PAacTBOPEHHOTO BeEIleCTBA B PacTBOpE) U
o0bemHast. J{ons BBIXOAA MPOAYKTA PEaKIMK OT TEOPETUUECKH BO3MOMKHOTO.
JemoncTpanuu. Mojenn KpucTauTMdeckux pemetrok . Moaenbs monekyasl JIHK. O6pasiib
tacTMace U u3zienus u3 Hux. OOpasipl BOJOKOH U u3zenus u3 Hux. O0pasibl HEOpPraHUYECKUX
nonuMepoB. Tpu arperatHbIX COCTOSIHHSI BOABI. JKEeCTKOCTh BOJBI M CIOCOOBI €€ YCTpaHEHHUS.
OOpa3upl Hakunu (B 4vaiiHuke). [Ipubopsl Ha >KuUAKMX KpucTauiax. OOpasibl pasiIuYHbIX
JIUCTIEPCHBIX CUCTEM: IMYJILCUI, CYCIIEH3UM, a3p030JIei, Tejel 1 30JICH.
JlaGopaTopHble ONBITHI. 1. O3HakoMJIeHHE C KOJUIEKIMEH MOJMMEPOB: IUIACTMACC U
BOJIOKOH M M37enus U3 HUX. 2.JcnbiTaHne BOJbI HA KECTKOCTh, YCTPAHEHUE KECTKOCTH BOJBL. 3.
O3HakOMJIEHHE ¢ MUHEPAJIbHBIMU BoiaMU. 4. O3HaKOMJIEHHE C AUCTIEPCHBIMU CUCTEMAMH.
IMpakTuueckas padora Ne 1. [Tomydyenue, cobupanue U pacro3HaBaHHE Ta30B.

Tema 3XuMuYecKue peakuu

Peaknumn, wuaymme 0e3 H3MeHeHHMsl COCTaBa BelleCcTB. AJUIOTPONUS U aJUIOTPOIIHBIE
Buion3MeHeHus. [IpuunHel autoTponuu Ha npumepe MoauUKalUil KUciopoia, yriepojaa u
dbocdopa. O30H, ero 6HOTOTHIECKAS POIIb.

W3omeps! u n3oMepus.

Peaknuu, uayumme ¢ M3MEHEHHEM COCTaBa BellecTB. Peakium coenvHEHUs, PA3JI0KEHUS,
3aMelleHuss 1 OOMEeHa B HEOPraHMYeCKOM M OpraHudeckoil xumuu. Peakium 5K30- U 3H-
norepMudeckne. TeruioBoil 3(PeKT XUMHUYECKOH peakuuu W TEPMOXHUMHYECKHE YpPaBHEHHS.
Peakuuu ropenus, Kak 4aCTHBIN CIydald SK30TEPMUYECKUX PEAKLIAMN.

Cxopoctb xuMH4eckoii peakuuu. CKOpoCTh XMMUYECKOHN peakliy. 3aBUCUMOCTh CKOPOCTH
XMMHUYECKON PEaKIMK OT IPUPOABI PEArUPYIOLINX BEUIECTB, KOHLEHTPALUU, TEMIIEPATYPBHI,
IIJIOIIAIM ITIOBEPXHOCTU CONPUKOCHOBEHMS M KaTaau3aropa. Peakuuyu romo- 1 reTeporeHHbIe.
[TonsiTue 0 kaTanu3e U katanuzaropax. GepMeHTh Kak OMOJIOrMYeCKHe KaTalu3aTophl,
0COOEHHOCTH MX (DYHKIIMOHUPOBAHUS.

OO0paTuMocTh XUMHYecKHX peakuuii. HeoOpaTumMblie 1 0OpaTHMble XUMUYECKUE PEAKIIHH.
CocTosiHME XMMHUYECKOI0 paBHOBECHUS I 0OpaTUMbIX XUMHUUECKHUX peakiuil. CriocoObl cMe-
IIEHUs1 XMMUYECKOT0 paBHOBECHUS HAa IpUMepe CUHTe3a aMmMuaka. [loHsaTre 00 0CHOBHBIX
Hay4YHBIX MPUHLUIAX IPOU3BOJICTBA HA MPUMEPE CUHTE3a aMMHUAKA UM CEPHOU KUCIIOTHI.

Posab BobI B XMMHYeCKOii peaknuu. McTuHHbIe pacTBOpbl. PacTBOpUMOCTD U Kilaccu(uKaIus
BEILIECTB 10 ’TOMY IIPU3HAKY: paCTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPHUMBIE BEIIECTBA.
DNEKTPOIUTHI U HEIEKTPOIMUTHL. DIEKTPOIUTHUYECKAs Juccounanus. Kucinorel, o0CHOBaHUA U
COJIM C TOYKH 3PEHHS TEOPUU DIIEKTPOJIUTHYECKON TUCCOLUALINH.

XUMHYeCKUE CBOWCTBA BOJbI: B3aUMOECHCTBHUE C METAJIJIAMH, OCHOBHBIMHU M KMCJIOTHBIMU
OKCHJaMH, Pa3JIo’KeHHE U 00pa3oBaHUE KpUCTAIOTUApaToB. Peakuy rusparanuy B
OPraHU4YeCKOU XUMHH.

I'uaposn3 oprannyeckux U HeOPraHu4vecKux coeqnHeHuii. Heoopatumplii ruapoms.
OO6patumslii ruaponu3 coneil.[ uaponmus opraHndeckix COeAMHEHUM U ero MPaKTHYEeCKoe
3HAYEHUE IS MOJIY4YEeHHs TUAPOJIN3HOIO CIIUPTA U Mblia. bruonorudeckas posib ruIpoans3a B
IUTACTUYECKOM U YHEPreTHUECKOM OOMEHE BEIIECTB U PHEPTUU B KIICTKE.
OKHCINTEIBHO-BOCCTAHOBHUTE/IbHBIE peakuuu. CreneHps okucienus. Onpenenesne CTeneHu
okucieHus 1o popmyie coenuHerus. [lonsaTie 06 OKUCIUTENTFHO-BOCCTAHOBUTEIbHBIX
peakuusax. OKUCIIEHNE U BOCCTAHOBIICHUE, OKUCIUTEIb U BOCCTAHOBUTEIIb.



DJIeKTPOIU3. DIEKTPOJIN3 KaK OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIN MPOIIECC. DIEKTPOIIN3 pac-
IJIJABOB U PAaCTBOPOB Ha Ipumepe xjopuaa HaTpus. [IpakTuueckoe npuMeHeHHne 3JIEKTPOoIIn3a.
DNEKTPOIUTUYECKOE MOTYUSHHUE aTFOMUHUSL.

JdemMoHcTpanuu. 3aBUCUMOCTh CKOPOCTH pEaklUUU OT NPHUPOAbl BEUIECTB Ha MpUMEpE
B3aMMOJICHCTBUS PACTBOPOB PA3TMYHBIX KUCJIOT OJWHAKOBOW KOHIICHTPAIUU C OJWHAKOBBIMU
rpaHylaMd IIMHKa ¥ B3aWMOJCHCTBHS OIMHAKOBBIX KYCOYKOB PA3HBIX METAUIOB (MarHus,
IIMHKA, Keje3a) C COJSHOM KHCIOTOW. B3ammoneilicTBue pacTBOPOB CEpPHOWM KHCIIOTHI C
pacTBOopaMu THOCYNIb(aTa HATPUS PaA3TUYHON KOHICHTPAlMU W TeMIlepatypbl. Paznoxenue
MEePOKCHIa BOJIOPOJa ¢ TIOMOIIBI0 Katanu3artopa (okcuaa maprania (IV)) u katanasel chIporo
Msica U ceiporo kaprodens. [Ipumepsl HEOOPATUMBIX peakInii, HAYIIUX C 00pa30BaHUEM OCAJIKa,
raza wid Bojbl. B3ammonelicTBue nuTHs /HaTpusi/ ¢ Bogou. ['maponn3 kapOOHATOB IIEIOYHBIX
METaJJIOB M HUTpaToB uHKa uin cBuHIa (I1). [Ipocreifire okuCIUTETEHO-BOCCTAHOBUTEIbHBIC
peaKIy; B3aMMOJICHCTBHE IIMHKA C COJITHOW KHCIIOTOM M Keje3a ¢ pacTBOPOM cyib(dara menu
(m.

JlaGopaTopHble onbIThI 5. Peakiys 3aMeleHns: MeIM 5KeJIe30M B PaCTBOPE MEIHOIO KyIopoca.
6. Peakuum, uaymme c oOpa3oBaHMeM ocajka, raza W Bojbl. 7. [lomyueHuwe kuciopona
pasnokeHueM MEepOKCHa BOJOpoAa ¢ MOMOoUIbl0 okcuaa Mmapranma (IV) u karamasel celporo
kaprodens. 8. [Tomyuenne Bogopoaa B3auMOICHCTBUEM KUCITIOTHI C ITMHKOM.

Tema 4 BelnecTBa 1 UX CBOIiCTBAa

MeTtanabl. B3auMopelicTBrie METAIIJIOB ¢ HEMETAIIAMU (XJIOPOM, CEPOil U KUCTIOPOJIOM).
B3aumopeiicTBue MEI0YHBIX U IET0YHO3EMEIBHBIX METAJUIOB C BOJIOM. DJIEKTPOXUMUYECKUIT
PAI HaNpsKEHUH MeTauioB. B3aumoeiicTBie METaioB ¢ paCTBOPAMH KUCIJIOT U COJIEH.
AmomuHoTepMus. B3anmoseiictBre HATpHs € 3TAHOJIOM U (PEHOJIOM. Koppo3sus mertamios.
[TonsiTe 0 XUMUYECKON U SIIEKTPOXUMHUUECKON KOoppo3un MeTaioB. CrocoObl 3aIIUThI
METAJUIOB OT KOPPO3HH.

Hemerasibl. CpaBHUTENbHAS XapaKTEPUCTHKA TaIOTEHOB KaK HauboJee TUITHYHBIX
npeacraBuTeneil HeMeramioB. OKUCINUTENbHbIE CBOMCTBA HEMETAIIIIOB (B3aMMOJIEICTBHE C
MeTaJllaMy ¥ BOJOpoioM). BoccTaHOBUTEIbHBIE CBOMCTBA HEMETAIIOB (B3aUMOICHCTBUE C
0oJiee IEKTPOOTPULIIATEIbHBIMY HEMETAINIAMHU U CJIOKHBIMH BEILIECTBAMU-OKUCIUTEISMH).
Kucaorel Heopranudeckue u oprannueckue. Knaccudukarms kucinot. XuMUYECKHUe CBOICTBa
KHCJIOT: B3aUMOJICHCTBUE C METaNIaMH, OKCHJIaMU METAJUIOB, THIPOKCUIAMU METAJIJIOB,
coJsIMHU, cipTamu (peakuus sTepudukammu). Ocodbie CBOICTBa a30THOI U
KOHIEHTPUPOBAHHOW CEPHOUN KHUCIIOTHI.

OcHoBaHMs HEOpPraHUYECKUE U opranndeckue. OCHOBaHUs, UX Ki1accudukamms. XuMudecKue
CBOMCTBa OCHOBAHUI: B3aUMOJICHCTBUE C KUCIOTaMH, KUCTIOTHBIMUA OKCHJIAMH W COJISIMHU.
Pa3znosxeHnue HepacTBOPUMBIX OCHOBaHUH.

Conu. Kimaccudukarus coneit: cpeiHIe, KUCIIbIE U OCHOBHBIC. XUMUYECKHE CBOMCTBA COJICH:
B3aMMOJICHCTBUE C KUCIOTaMHU, II€JI0YaMH, MeTajlilaMu U cosiaMu. [IpencraBurenu coei U ux
3HavYeHHE. XJIOPU]T HATPHsI, KapOOHAT KalbIHs, pocdaT Kaablus

(cpennue conn); THAPOKAPOOHATHI HATPUS U aMMOHHSI (KHCIIBIE COJIN); TUIPOKCOKapOOHAT MeTn
(1) -manaxuT (OCHOBHAS COJIb).

KauecTBeHHBIC peakiiuu Ha XJIOPHUI-, CYIb(]aT-, 1 KapOOHAT-AHHOHBI, KATHOH AMMOHWUS,
karuonsl xene3a (1) u (1),

I'eHeTn4eckas CBA3b MY KJIACCAMM HEOPraHMYECKHUX U OPraHMYeCKHUX COeIMHEeHHIA.
[ToHATHE O reHETUYECKOM CBSI3M U T€HETUYECKUX psifaxX. [ eHeTuUecKuil psa MeTaia.
I'enetnueckuii psia HemeTamia. OCOOEHHOCTH TEHETHUYECKOTO PsA/ia B OPTAaHUYECKON XUMUH.
Hemonctparuu. Komneknus o6pa3ioB MeTamuioB. BzauMoeiicTBre HaTpusi U CypbMBI C XJIOPOM,
JKeJes3a ¢ cepoil. ['opeHre Maruus v aaroOMUHUA B KUCIIOpoJe. BzaumoencTeue
IIETOYHO3EMEIIBHBIX METAJIOB C BOJIOW. B3anmoneiicTBre HATpUs ¢ 3TAHOJOM, [IUHKA C
YKCYCHOM KUCJIOTOU. AntfoMuHOTEpMUS. B3auMopeiicTBre Meau ¢ KOHIEHTPUPOBAHHOM a30THOM
KHUCJIOTOM. Pe3ynbTaTsl KOPpO3MH METAINIOB B 3aBUCUMOCTH OT YCJIIOBHM €€ MPOTEKAHHUS.
Komnekmust 00pa3inoB HeMeTaIoB. B3anmoelicTBre XJI0pHOU BOJIBI C pACTBOPOM OpoMua
(noguaa) xamust. Komiekius npupoHbIX opraHu4eckux Kuciaot. Paz0aBieHue



KOHIICHTPUPOBAHHOM CEpPHOM KHUCIIOTHL. B3anMoaeicTBIE KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI
C caxapoM, 1IeJUTI0NI0301 U Mebto. OOpa3sIbl NPUPOAHBIX MUHEPAJIOB, COAEPKAILUX XJIOPHUL
HaTpusi, KapOoHAT KaibIus, hocdaT Kanbius U ruapokcokapoonat meau (I11). O6pasipl
MUILEBBIX MPOIYKTOB, COAEPIKAIIMUX THAPOKAPOOHATHI HATPUS M AMMOHUS, HX CIIOCOOHOCTD K
Pa3JoKEeHUIo IPU HarpeBaHuu. [ amenue conpbl ykcycoM. KauecTBeHHbIE peaKIiMi Ha KaTUOHBI U
AQHUOHBI.

JdemoHcTpauuu.

Komnexuust 00pa3ioB MeTasIoB U HEMETAIUIOB M UX coeauHeHuid. Bo3ronka iona. BzanmHoe
BBITECHCHHE TAJIOTCHOB U3 PacTBOPOB UX coliei. ['openue cepsl, hocdopa, xeneza, MarHusi B
KHUCJIOPO/IE. BsanMogelicTBie IIETOYHBIX W INEJIOYHO3EMENBHBIX METAJIOB C BOJOM.
B3anMozeicTeue Menu C KHCIOPOJAOM U CEpOM. B3auMozencTeue LMHKAa U JKele3a C
pacTBOpamMu KHCJIOT W Ienouei. Bi3aummoneicTBue Menu ¢ KOHIEHTPUPOBAHHOW a30THOM
KHUCJIOTOM. Paz0aBrneHne  KOHIIEHTPUPOBAHHON CEpPHOW  KHCIOTHL.  B3ammojeicTBue
KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI C caxapoMm, LEUII0JI030M W Menbto. [ameHue cojbl
ykcycoM. KadecTBeHHbIE peakiiuy Ha KATUOHBI U aHUOHBI. 3HAKOMCTBO ¢ 00pa3liaMu METAIIJIOB U
uX pynamu (padoTa ¢ KOJUICKIIUSIMH). 3HAKOMCTBO C 00pa3iaMy HEMETAIIJIOB U UX MPUPOTHBIMU
coeiMHeHUsIMU (paboTa ¢ KOJUIEKIUSIMU).

Kopposus meTtannos, ee IpoTeKaHUE B 3aBUCUMOCTHU OT YCIIOBHIA..

JlabopaTopHbIe ONBITHI.

9. UcnpiTanue pacTBOPOB KUCIOT, OCHOBAHUM U COJICH MHAMKATOPAMH.

10. BzaumojeicTBHE COJISTHOM KHUCIOTHI MU PacTBOpa YKCYCHOM KHCJIOTHI ¢ Metayiamu. 11.
B3aumopeiicTBue COJMIHOM KUCIOTBHI ¢ OCHOBAaHMSIMU W cojisiMu. 12, [lonydenue u cBoiicTBa
HEpPACTBOPUMBIX OCHOBaHUN.13. I'MapONU3 XJIOPUIIOB M alETATOB MICJIOYHBIX METAJIOB. 14.
Pacno3naBanue xmopumoB u cynbdaTtoB. 15. O3HaKOMIICHHE C KOJUICKIMSIMU: a) METAJIOB; 0)
HEMETAJIJIOB; B) KUCIIOT; T') OCHOBaHHIA.

IIpakTuyeckas padoraPenieHre SKCIIEPUMEHTANBHBIX 3aad HAa MICHTU(UKALUIO OpraHuve-
CKHX U HEOPTaHUYECKHUX COCTMHECHUI

Tema 5 XuMusd B ;KU3HH 001I[eCTBA

Xumus ¥ 310poBbe. MuHepanbHbie BoAbL. [Ipo0aembl, CBS3aHHbBIE C TPUMEHEHHEM
JIEKapCTBEHHBIX MPEMAPATOB.

XuMHA B OBCeIHEBHOI KU3HU. Moromiue u ynctanme cpeactna. [Ipasuna 6e3omacHoit
paboTHI CO cpefcTBAaMU OBITOBOM XMMHUU. BBITOBast XUMHUUeCcKasi TpaMOTHOCTb.
IIpoMbIIEeHHOE MMOJYyYeHHEe XHMUYECKHX BEIIECTB HA IPUMEpPE IPOU3BOJACTBA CEPHOM
KUCJIOThl. XMMHUYeCKOoe 3arpA3HeHHue OKPYKAOUIENH CPEIbl U €ro MOCJIEICTBUA.
JdeMoncTpanmnm.

O06pa3siibl IeKapCTBEHHBIX TTpenapatoB. OOpas3ibl CPEICTB TUTUEHBI 1 KOCMETUKH.

3HAKOMCTBO C 00pa3laMH JIEKaPCTBEHHBIX MPEMapaToB JOMAIIHEH MEIUIIMHCKOMN anTeyKy.
3HAKOMCTBO C 00pa3laMy MOIOIINX U YHCTSIINX CPEACTB. M3ydueHne HHCTPYKIIUI 110 UX COCTaBY
U IPUMEHEHHUIO.

TemaTn4eckoe NJIAHUPOBAHHE N0 XUMHHU
2 yaca B Henenro, 68 yacos B rog

Ne Koa-so | Koa-Bo | Koa-Bo
Ha3zBanue TeMbl
n/n qyac K/p np/p
1 | Crpoenue aToma 8
2 | CtpoeHue BemecTna 19 1 1
3 | Xumuueckue peakiuu 18 1
4 | BemecTBa U UX CBOMCTBA 19 1 1
5 | Xumus 1 o01ecTBo 2
Pesepn 2
HUTOI'O 68 3 2




TemaTH4eckoe IJIAHUPOBAHUE IO XUMUHU

1 yac B Hegemto, 34 4acos B roja

Ne Koa-sBo | Koa-Bo | Koa-Bo
Ha3BaHue TeMbI
n/n yac K/p np/p
1 | Crpoenue atoma 2
2 | Ctpoenue BemecTna 13 1 1
3 | XumMHuueckue peakiuu 9 1
4 | BemecTBa U UX CBOMCTBA 7 1 1
5 | Xumus u o0uectso 2
Peszeps 1
HUTOI'O 34




