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IHosicHuTeILHASA 3aNIUCKA
Hacrosimass pabowas yueOHas mporpamma ©0a3oBoro kypca «Xumus» mans 11A kiacca

cpeaHel 001meo0pa3oBaTeNbHON MIKOIBI COCTABICHA HA OCHOBE MCXOHBIX JOKYMEHTOB

1.®enepanbubiii 3ak0H «O0 obpazoBanmm B Poccmiickoit ®enmeparum» (crates 11, 12, 28), or 29

nmexabps 2012 1. N 273-93.

2.'ocynmapcTBeHHBIII  00pa3oBaTeNbHBIA  CTAaHAAPT OCHOBHOTO 00miero oOpa3oBaHus  (TpUKa3

Muno6pHayku Poccun ot 5 mapra 2004 r. Ne1897).

3.Ilpumepnas ocHoBHasi oOpa3oBaTenbHas MporpaMMa oOpasoBaTenbHOrO Yyupexxaenus Ilpukas
MunucrepcTBa obpa3oBanust 1 Hayku Poccuiickoit @enepanun ot 31 mapra 2014 1. Ne 253 r.Mocksa
«O0 yTBepkIEeHUU (elepabHOTO IMEpPeUHsl yYEeOHUKOB, PEKOMEHAYEMBIX K HCIIOIB30BAHUIO  IPH
peanu3alMyd MMEIOIMIMX TOCYAapCTBEHHYIO aKKpeOUTaluio 00pa30BaTeNbHBIX MPOrpaMM HadyaIbHOTO

00I11er0, OCHOBHOT'O OOIIET0, CPEIHETO 00IIEro 00pa3oBaHUsm .

4 IlpuMepHble MporpaMMbel 10 y4eOHbIM mnpenMeraM. OcHOBHas oOpa3oBaTenbHAs IMPOTrpaMmMa

obpazoBarensHOTO yupexkaeHus. OcHoBHas mikona. - M. : bamacc, 2012. - 256 c.

5. ABtopckoii mporpammel ['abpuensa O.C. , omybmukoBaHHOH B cOopHUKe «lIporpammer Kypca XUMuu
st 8-11 kmaccoB obmeoOpa3oBarenbHbIX yapexaenuit /O.C. ['abpuensH. — 3-e u3., nepepaboTaHHOE U

nononaeHHoe — M.: Jlpoda, 2010».

N3yuyenue xumum B 11 Kilacce HANpPaBJ/IEHO HA JOCTUKEHHE CJIeTYHOUIHX
neJen:

* OCBOEHHE 3HAHHII O XUMHUYECKOW COCTAaBJISIONICH €CTECTBEHHOHAyYHOW KapTUHBI MHpa,
BRKHEHIINX XUMHUECKUX MOHATHUSIX, 3aKOHAX U TCOPHUSX;

+ OBJIaJIcHHe YMEHUsSIMH IPUMEHAThH TOJyYEeHHBbIC 3HAHUS U1 OOBSCHEHHS Pa3sHOOOPa3HBIX
XUMHNYCCKUX SIBJICHI/Iﬁ nu CBOI\/JICTB BEIICCTB, OILICHKHU pOJ'II/I XUMHUHU B pa3BI/ITI/II/I COBpCMeHHLIX
TEXHOJIOTUH U TIOJYYCHUU HOBBIX MaTEPUAIIOB;

* pa3BHUTHE I03HABATEIBHBIX HMHTEPECOB M HWHTEIUICKTYaJbHBIX CIOCOOHOCTEH B Mpolecce
CaMOCTOATCIBHOT O HpI/IO6peTeHI/I5[ XUMHUYCCKHUX 3HaHPII>i C HCIIOJIB30BAHUCM paSJ’II/I‘IHLIX
NCTOYHHUKOB I/IH(bOpMaI_[I/H/I, B TOM YUCJIC KOMHBIOTepHBIX;

+ BOCHHUTAHHE YOS)KICHHOCTH B TIO3MTUBHOW POJIM XUMHUH B KH3HH COBPEMEHHOTO OOIIECTBA,
HEOOXOJMMOCTH XHMHYECKH TI'PaMOTHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO M OKpYIKarolek
cperne;

¢ npnMeHeHne HO.]]y‘leHHle 3HaHl/l]7] % yMeHI/lﬁ JJIA 6G3OHaCHOFO HCIIOJIB30BAHUS BCUICCTB U

MaTcpHuaJioB B GBITy, CEJIbCKOM XO3S5MCTBE U Ha MMPOU3BOACTBEC, PCUICHUS IMPAKTHUYCCKUX 3a/1a4 B



MOBCEHEBHOM KU3HM, MPEAYIPEXKIACHUS SBICHUN, HAHOCSIIMX BpPEI 30POBBI0 YEJIOBEKA M
OKpY>Karollen cpere.

3agaun yyeOHoro npeamera «Xumus» 11 kiaacc:

Kypc o6mieit xumun 11 kiracca HampaBiIeH Ha pEIICHUE 3a7a4  WHTETpalluy 3HAaHUN yJaIuxcs
[0 HEOPraHWYECKOM M OpPraHUuYecKOd XUMHH C Lelbl0 (OPMHUpPOBAHUS Yy HUX €AUHOM
XUMUYECKOM KapTHHbBl Mupa. Benymas wunes Kypca — €IUHCTBO HEOPraHMYECKOW H
OpPraHMYECKON XMMHU Ha OCHOBE OOIIHOCTH MX MOHSITHIA, 3aKOHOB U TEOPHUH, a TAK)KE HA OCHOBE
o0UIMX TMOAXOIOB K KIAacCU(pUKAUUU OPraHMYECKUX M HEOPraHMYeCKHX BEUIeCTB W
3aKOHOMEPHOCTSIM ITPOTEKAHUS XUMUYECKUX PEAKLIUNA MEXKITY HUMH.

3HAUUTEIIBHOE MECTO B COJAEP)KAHMU Kypca OTBOJIUTCS XUMHUYECKOMY OHKclepuMmeHTy. OH
OTKPBIBAET BO3MOXKHOCTH ()OPMHUPOBATh y YYAIIMXCS YMEHHs paboTaTh C XHUMHYECKHUMU
BEIIECTBAMHM, BBITIOJNHATH MPOCTHIE XUMHUYECKUE OMBITHI, YYUT IIKOJIHHUKOB O€30MacHOMY H
9KOJIOTHYECKH IPaMOTHOMY OOpAIIeHHIO C BEIIECTBAMU B OBITY U Ha MMPOU3BOJICTBE.

Jloruka ¥ CTPYKTypUpOBAaHHE Kypca IO3BOJISIIOT B IOJHOM Mepe HCNOJIb30BaTh B OOy4YE€HUU
JIOTUYECKHE Ollepalli MBIIUICHUS: aHAJIU3 U CUHTE3, CPABHEHUE U aHAJIOTUI0, CUCTEMATU3AIUIO
1 0000111eHHE.

Jannast paGouasi mporpaMma MOXET ObITh pealiu30BaHa IPU KUCIOJIB30BAHUU TPAAULIMOHHOM
TeXHOJIOTHM OOYYeHHUS, a TaKXKe OJIIEMEHTOB JPYIHMX COBPEMEHHBIX 00pa30oBaTeIbHBIX
TEXHOJIOTHI, TepefoBbIX (OpM M METOJOB OOyuYeHHUs, TaKUX KakK MpOOJIEMHBIA METOl,
pasBuBatoiiee oOyueHHe, KOMITbIOTEPHbIE TEXHOJOIMH, TECTOBBIA KOHTPOJIb 3HAHUUH M JIp. B
3aBHCUMOCTH OT CKJIOHHOCTEH, IMOTpeOHOCTEH, BO3MOYKHOCTEHl M CHOCOOHOCTEH KaXKaoro

KOHKPETHOT'O KJIaCCa B MapaljiCiin.

TpeOoBaHus K YPOBHIO NOATOTOBKHU

B pesyabrate n3yyenusi xumuu B 11 kiacce yyamuecsi J0/LKHBI
3HATHL/TIOHUMATH

L] saiiCHelluue XumMuyecKkue noHAmuA . BEIIECCTBO, XHUMHYSCKHI OJICMCHT, aTOM, MOJICKYJIA,
OTHOCUTCIIBHBIC AaTOMHAasA U MOJICKYJIdpHad MacCChbl, HWOH, aJUIOTPOIIHMA, H30TOIIbI,
XUMHYCCKAA CBA3b, JJICKTPOOTPHULATCIBHOCTD, BAJICHTHOCTL, CTCIICHB OKHUCJICHUA, MOJIb,
MOJISIpHas Macca, MOHSIpHBIfI O6’bCM, BCIICCTBA MOJICKYJIIPHOTO W HCEMOJICKYIISIPHOI'O
CTPOCHUA, PaCTBOPLI, BJICKTPOJUT W HEIJICKTPOIHT, DJICKTPOJIUTHYCCKAsA AUCCOLUAIMA,
OKHCIIUTCIIb MW BOCCTAHOBHUTCIIb, OKHUCICHHUEC W BOCCTAaHOBJICHHC, TEIIOBOH 3(1)(1)GKT
pcaknuu, CKOpPOCTb XUMHYECKOMN pCaKknuu, Karajin3, XUMHYCCKOC PABHOBCCHUC,

YIJIEPOJHBIN CKeNeT, (yHKIMOHAIbHAS TPYIIa, H30MEPHUs, TOMOJIOTHS;



OCHOBHbBIC 3AKOHbl Xumuu. COXpPAaHCHHA MACChl BCIICCTB, IOCTOSHCTBA COCTaBa,

MEPUOJNYECKUI 3aKOH;
OCHOGHbBle Meopuu Xumuu. XUMUYECKON CBA3HM, JJIEKTPOJIUTHYECKON JMCCOLMALINH,

CTPOEHUS OPraHUYECKUX COCIMHEHNUN;

sayicHeluue eeuiecmea u mamepuaiivbl. OCHOBHBIC MCTAJIJIBI M CIUIABBI, CEpHAasA, COJIsIHas,
a3oTHagd M YKCyCHasA  KHUCJIOTBI; 1ICJI0YHM, aMMHAK, MUHCPAJIbHBIC y,[[06peHI/ISI,

HCKYCCTBCHHBIC U CUHTCTUYCCKUC BOJIOKHA, KAY4YKHU, IJIACTMACCHI;

yMeTbh

Has3vleamb.: HN3YUCHHEBIC B€OICCTBa 1o ((TpHBHMBHOﬁ» nim MGX(HYHapOHHOﬁ

HOMCHKIJIATYpPE;

onpeOeJmmb: BaJICHTHOCT M CTCIICHb OKHUCICHHA XHMHUYCCKHX JJICMCHTOB, THII
XMMHYECKOH CBSI3U B COCAUMHCHUAX, 3apAd MOHA, XaPaKTCp CpC€Abl B BOAHLIX PACTBOpPAX
HCOPTaHUYCCKUX COGHHHCHHﬁ, OKHCJIIMTCIIb U BOCCTAHOBUTCIIb, IPUHAIJIC)KHOCTb BCUICCTB

K Pa3JIMYHbIM KJIaCCaM OPraHuYCCKHUX COGHHHGHHﬁ;

Xapakmepu3oeams:. SIEMEHTHl MaJbIX MEPUOJOB MO HUX IMOJIOKEHUIO B MEPUOIUYECKON
cucreme J[.Ml.MenneneeBa; oOmuye XHMHYECKHE CBOMCTBA METAIJIOB, HEMETAILIOB,

OCHOBHBIX KJIACCOB HCOPTaHUYCCKHX COGﬂHHeHHﬁ;

00bACHAmMY . 3aBUCUMOCTb CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS;, HPHUPOLY
XUMHYECKON CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMUECKOM), 3aBHCHMOCTh CKOPOCTH

XUMHYECKOM PCaKIMA U MOJIOKCHUS XUMHUYCCKOI'O0 paBHOBECHUSA OT PA3JIMIHBIX q)aKTOpOB;

6bINOJIHAMDb Xumuueckui IKcnepumenm 1o pacrio3HaBaHUIO BaKHEHIITHX

HCOPTaHNYCCKUX U OPTraHNYCCKUX BCUICCTB,

npoeodumb CaMOCTOSITEIbHBI IMOUCK XHMHYECKOH I/IH(I)OpMaLII/II/I C HCIIOJIb30BAHUCM
pPa3IMYHbIX HCTOYHHUKOB (Hay‘lHO'HOHy.]'IHpHLIX I/I3)13.HI/II71, KOMITBIOTCPHBIX 0a3 JaHHBIX,
peCypcCcoB I/IHTepHeTa); HCIIOJIb30BATh KOMIIBIOTCPHBIC TCXHOJOIMU JIA O6pa6OTKI/I u

nepesayd XuMU4eckol HHGOpMaIu U €€ IPEJICTaBICHUS B Pa3IMUHbIX (opMax;

HCHOJIB30BaATH HpP[OﬁpeTeHHble 3HAHUA U YMCHHUA B HpaKTquCKOﬁ JEATCJIBbHOCTH U

NOBCEAHEBHOM KMU3HM JIJIS:

O0OBSICHEHUS XUMHUECKUX HBHCHHﬁ, MpOUCXOAAIINX B ITPUPOJC, 6I>ITy " Ha IMPOU3BOACTBE;

OonpeaAcIICHNA BO3MOXHOCTU TMPOTECKAHHUA XHMHUUYCCKHUX npeBpameHHﬁ B Ppa3IUYHBIX

YCJIOBUAX U OLCHKHU UX HOCHCHCTBHﬁ;



. 9KOJIOTMYECKH IPaMOTHOI'O MOBE/ICHUS B OKpYXKalollel cpene;

L] OLCHKHU BJIMAHUA XUMHUYCCKOI'O 3arpsA3HCHUA 01<py>1<a}01uel71 Cp€abl Ha OpraHrU3M 4YCJIOBEKaA

H IPYTruc XUBbBIC OPIraHHU3MBbI;

o 0e30MmacHOro OOpalleHHUs C TOPIOYMMH M TOKCHUYHBIMH BEIIECTBAMH, J1a00OpaTOPHBIM
00opyI0BaHUEM;

o IPUTOTOBJICHHUS PACTBOPOB 33JaHHON KOHIICHTPAIIMHU B OBITY M Ha IPOU3BO/ICTRE;

. KPUTHYECKOH OIICHKH JIOCTOBEPHOCTH XHMHYECKOH WH(GOpMAIUU, TOCTYMAOIMIEeH U3

Pa3HbIX UCTOYHHKOB.

yq66H0'MeTOHl/I‘IeCKHﬁ KOMIUJIEKT

laopuenssa O.C Xummsa. 11 wxmacce: Yue6. Jlns obOmeoOpa3oBar. y4dpexacHHiA/., - 2-¢ H31.

crepeotunt. — M.: Jlpoga, 2020.

Conep:kanue nporpaMMbl y4e0OHOT0 Kypca
Temal. CTpoenne aTtoma u nepuoandeckuii 3akon /I. U. MenneneeBa

OcHoOBHBIE CBeJIeHUA 0 CTPOEHUH aTOMA. S1po: MPOTOHBI U HEUTPOHBI. M30TOMBI. DIEKTPOHEI.
DJnekTpoHHas 000104Ka. DHEPreTUUCCKH ypOoBeHb. OCOOSHHOCTH CTPOSHUS JICKTPOHHBIX 000JI0UEK
aTOMOB 3JIEMEHTOB 4-TO U 5-TO MEePHOI0B iepuoaudeckoit cuctemsl J[. M. Menneneena (iepexoIHbIX
aneMeHTOB). [loHsATHE 00 OpOUTANISX. S- U P-OPOUTAIH. DNEKTPOHHBIE KOHPHUTYPALlMK aTOMOB
XUMHUYECKHX 3JIEMEHTOB.

Iepuonnueckmnii 3axon JI.M. MeHaeseeBa B CBeTe y4eHHSI O CTPOEHHH aTOMA.

Otkpritue [. . MenneneeBsIM MepruoaNIECKOro 3aKoHa. [lepuonndeckas cucTeMa XUMHIEeCKIX
anemenToB JI. V1. Menneneesa - rpaduueckoe 0TOOpakeHHE NEPUOINIECKOr0 3aKkoHa. DU3nIeCcKuit
CMBICJI ITOPSIIKOBOIO HOMEPA 3JIEMEHTA, HOMEpPA IEPUO/Ia U HOMEPA IpyIIIbl. BaJleHTHBIE 3JIEKTPOHBL.
IIpyuamHBI N3MEHEHUS CBOMCTB 3JIEMEHTOB B TIEPHOJIaX U Tpynmnax (TJIABHBIX MOATPYIINAXx ).

[TonoxxeHne Boopo/ia B MEPHOIUUECKON crcTeMe. 3HaUEHHE MTEPHOJNUECKOro 3aKOHA U MEPHUOTNIECKOM
cucTeMbl XuMuueckux anemeHToB JI. 1. MeHnaeneesa /sl pa3BUTUS HAYKU U TOHUMAHUSI XUMUYECKOU
KapTUHBI MUpA.

JdemoncTpanuu. Paznnunsie GopMbl IEPHOANYECKON CUCTEMBI XUMUUECKUX 37ieMeHTOB /1. 1.

Meuneneena.

JlaGopaTopHblii onbIT. 1. KoHCTpyHpOBaHUe NEpHOINIECKON TaOIHIIBI 3JIEMEHTOB C UCIIOJIb30BaHHEM

KapTOYeK.
Tema 2. CTpoeHue BelllecTBa

HNonnas xummn4yeckasi cBsizb. KaTHOHBI 1 aHUOHEL. KﬂaCCH(bHKaLIPISI noHOB. MloHHbBIE KPpUCTAJUIMYCCKHUC

PCLICTKH. CsolicTBa BCIICCTB C OTUM TUIIOM KPUCTAIMYCCKUX PCIICTOK.



KoBanenTHas XuMH4YecKasi CBA3b. DJIEKTPOOTPULIATENILHOCTb. IosipHas U HenonsipHast KOBaJICHTHBIE
cBsi3u. [lunons. [1onspHOCTE CBSI3U U MOJIIPHOCTD MOJIEKYNbl. OOMEHHBIH U TOHOPHO-aKIETITOPHBIH
MeXaHU3MBI 00pa30BaHus KOBAJIEHTHOM CBs3M. MOJIEKYIApHBIE U aTOMHBIE KPHCTAIUTMYECKHUE PEIICTKH.
CBoiicTBa BEIIECTB C STUMHU THIIAMH KPUCTATMYECKUX PEIIETOK.

Mertannunyeckasi XuMuueckas cBsizb. OCOOCHHOCTH CTPOEHUS aTOMOB METaJIOB. MeTayeckas
XUMHYECKas CBSI3b U METaJUTMUECKasi KpUCTaTUecKast pemerka. CBOWCTBa BELIECTB € 3TUM TUIIOM
CBSI3H.

Bonoponnas xumuveckasi CBsi3b. MeXMOJEKYIISIpHas 1 BHYTPUMOJIEKYJISIPHAsE BOJOPOHAS CBSI3b.
3HavyeHue BOJOPOTHOMN CBSI3H AJIsl OPraHU3aLUH CTPYKTYP OMOIIOIMMEPOB.

IHoaumepsl. IInacTMaccel: TEPMOIUIACTBI U PEAKTOILIACTHI, UX MPEACTABUTEIN U IpUMeHeHre. BonokHa:
MIPUPOIHBIE (PACTUTETHHBIE H )KUBOTHBIE) M XUMUYECKHE (MCKYCCTBEHHBIE H CHHTETHYECKHUE), UX
NPEACTABUTEIH U IPUMEHEHHE.

I'az000pa3Hoe cocTosinue BemecTBa. Tpu arperaTHpIX cOCTOSHUS BoAbl. OCOOEHHOCTH CTPOCHHS T'a30B.
MounsipHbIit 00beM Ta3000pa3HBIX BEIIECTB.

[Ipumepst ra3000pa3HBIX TPUPOIHBIX CMECEH: BO3MYX, PUPOIHBIN Ta3. 3arpsa3HeHune atMocheps
(KuCIOTHBIE IO, TAapHUKOBEIH 3(hdekT) u 6oprda ¢ HuM. [IpencraBuTenu ra3000pa3HBIX BEIIECTB:
BOJIOPO/J, KHCIIOPO, YTICKHUCIIbIH ra3, aMMHaK, 3TwiIeH. VX noiaydeHue, coOnpanue 1 paclo3HaBaHHeE.
Kunkoe coctonnue BemrecTBa. Boga. [lorpebnenre Bonbl B OBITY U Ha MPOU3BOACTBE. JKecTKOCTh
BOABI U CHOCO6I)I €€ yCTpaHCHHA. MI/IHepaJ'II)HLIe BOJbI, UX HMCIIOJIB30BaHHUEC B CTOJIOBBIX 1 J'IC‘IG6HLIX
LEJIsX.

}KI/I)IKI/IG KPUCTAJUIBI U UX IPUMCHCHUE.

TBepaoe cocrosinne BemecTBa. AMOp(HBIC TBEPIbIE BEIISCTBA B MPUPOJIC U B )KU3HU YEJIOBEKA, UX
3HaYeHHe U mpuMeHeHne. Kpucrammueckoe CTpoeHHe BelecTBa.

Hducnepcublie cuctembl. [ToHsTre 0 AucniepcHBIX cucTemMax. [ucnepcHas (aza v AUCIEPCHOHHAS Cpejia.
KIIaCCI/I(i)I/IKaI_[I/IH JUCTIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arp€raTHOro COCTOSAHUA I[HCHCpCHOﬁ Cp€abl 1
JcTiepcuoHHON (asbl. ['pyOoauciepcHbie CHCTEMBI: SMYIIBCUH, CYCIICH3HH, a9PO30ITH.

TOHKOI[I/ICHepCHBIe CHUCTCMBI: T'CJIM U 30JIH.

Cocras BelecTBa 1 cMeceii. BeliecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHHS. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTB.

[oHsTHE «JIONS» U €€ PAa3HOBUIAHOCTU: MacCOBast (JIOJISI AIIEMEHTOB B COSIMHEHUH, JIOJIS KOMITIOHEHTa B
CMecH - JI0JIS IpUMeceH, JI0Jsi pACTBOPEHHOTO BEIIECTBA B pacTBOpe) U o0beMHas. J{omns BeIxona
MPOAYKTa PEAKIIMU OT TEOPETHUYSCKU BO3MOXKHOTO.

JeMoHcTpamuu. Mojieb KpUCTaUTHIECKON pelieTkr Xjiopuaa Hatpust. O0pasiisl MUHEPAIOB ¢
WMOHHOM KPUCTAITMYECKOM PEIIeTKOM: KabuTa, rauTa. MoJienn KPUCTAIUIMYECKUX PEIIETOK «CYXOT0
mpaa» (WK nona), anmasa, rpadura (uau kBapua). Moaens monekyibsl JIHK. O6pasis! muractmace
(benonodhopmanbaeruIHbie, TOTUYPETaH, OTHITUIICH, IOJUIIPOITWICH, TTOTUBHHIIXIIOPUI) U H3ICTH

H3 HUX. O6pa3u1>1 BOJIOKOH (HIepCTL, MICJIK, all€TaTHOC BOJIOKHO, KaIllpOH, JIaBCaH, HeﬁHOH) 1 U3CIINs U3



HuX. OOpasIpl HEOPraHNYECKHUX MOJIMMEPOB (cepa IUIacTUIecKast, KBapll, OKCH]] aTIOMUHUS, TPUPOIHBIC
AIMIOMOCHIIMKAThI). MoJens MOJIsIpHOTo 00beMa ra3oB. Tpu arperaTHbIX COCTOSHUSA BOAbI. OOpa3Lbl
HAaKHUIH B YallHUKE U TPyOax LEHTPaTbHOro OToIuIeH!. JKeCTKOCTh BOABI U CIIOCOOBI €¢ YCTpaHEHHSI.
[TpuGops! Ha xuAKKX KpucTamnax. OOpasubl pa3IHYHbIX AUCTIEPCHBIX CHCTEM: SMYJbCUH, CYCIICH3HH,
aspo3sonei, reneit u 3oaeit. Koarymsamus. Cunepesuc. Dddext Tungans.

JlaGopaTopHbie onbIThI. 2. OnpeneneHne THIa KPUCTAJUIMIECKON PELIETKH BEIECTBa M OMHCAHKE €T0
cBOMCTB. 3. O3HaKOMJICHHE C KOJUIEKIUEH OJIMMEPOB: IIACTMACC M BOJIOKOH M M3AETHS U3 HUX. 4.
UcnpiTanne BoAbI HA )KECTKOCTb. Y CTPaHEHHE JKECTKOCTH BOJBL. 5. O3HAKOMIICHHE C MUHEPAJIbHBIMH
Bojamu. 6. O3HaKOMIIeHHE C JUcTiepcHbIMU cucTeMami. [IpakTudeckas padora Nel. [Toyuenne,

coOupaHKe U paclio3HaBaHHUE I'a30B.
Tema 3. XumMuuyeckme peakunu

Peakuun, nayume 6e3 M3MEHEHHsI COCTABA BelIeCTB. AJITIOTPONIUSA M aJUNIOTPOITHBIE BUIOU3MEHEHUS.
[TpuuuHBI AJIOTPONIMU HA IpUMepe MOAUMUKAIINN KUCIOPOa, yriiepoaa u Gocdopa. O30H, ero
Ouosoruueckas posb. Mzomepsl u u3omMepusl.

Peaxkuuu, uayiue ¢ i3MEHEHHe COCTaBa BEleCTBA. Peakiny COeIMHEHNUs, PA3JI0KEHUS, 3aMELCHUS U
obMeHa B HEOPTaHUYECKON M OpraHnuecKoi XuMuH. Peakiuu 3K30- 1 SHI0TepMUdecKue. TemioBoit

3 PEeKT XUMUIECKOH peaklni 1 TEPMOXUMHUYECKUE YpaBHEHUs. Peakiinu ropeHusi, Kak 4acTHBIN cirydai
JK30TEPMHUYECKUX

peaxuumii.

CropocTh XUMUYECKOH peakuu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakiiui OT MPUPOIbI
pearupyroIux BEIeCTB, KOHUEHTPALUH, TEMIIEPATyphl, IIOMAAU [IOBEPXHOCTH CONPUKOCHOBEHUS U
KaranusaTopa. Peaknuu romo- u rereporenssie. [lonsTre o karanuse u katanu3aropax. GepMeHTHI KaKk
OMOJIOTMYECKUE KaTaJIn3aTOPbl, 0COOEHHOCTH MX (PYHKIIMOHHUPOBAHUSL.

O0paTuMocTh XUMHMYecKHX peakuuil. HeoOpaTumele 1 oOpatumble xumudeckue peakuuu. CoctosHue
XHUMUYECKOT0 PaBHOBECHS 17151 00PaTUMBIX XUMHUUECKUX peakiuii. CocoObl CMEIIEHUs] XUMUYIECKOTO
paBHOBECHs Ha IpUMepe cuHTe3a aMmMuaka. [loHsTne 06 OCHOBHBIX HAay4YHBIX HPUHIMIIAX TPOU3BOACTBA
Ha MpUMEpPE CUHTE3a aMMHUaKa WIA CEPHOM KHCIIOTHI.

Poab BoabI B XUMHYeCKOH peakuuu. VIcTHHHBIE pacTBOPBL. PacTBOPUMOCTD U KiTaccH(PUKaIUs BELIECTB
10 3TOMY NPU3HAKY: paCTBOPUMBIE, MAJIOPACTBOPUMEBIE U HEPACTBOPHMBIE BEIIECTBA.

ONEKTPONUTHI U HERNEKTPOJIUTHL. DIEKTPOIUTHIECKasd Auccoranysa. KucioTsl, OCHOBaHMS U COJIH €
TOYKH 3PEHUS TEOPUU DIEKTPOJIUTHYECKON AUCCOLUALIUU.

XHUMHYECKHe CBOMCTBA BO/BI; B3aUMO/JICHCTBHE C METaJUIaMH, OCHOBHBIMH W KHCIOTHBIMU OKCHJIAMH,
pas3ioxeHne U 00pa3oBaHUe KPUCTAIUIOTHAPATOB. Peakyuy ruipataiini B OpraHnueckoil XuMuH.
I'unposin3 oprannyecKux ¥ HeOPraHuyecKux coenunenuii. Heooparumeiii ruaponns. O6paTuMbIit
TUAPOIU3 coJiel. ' Mapoan3 opraHu4ecKuX COEAMHEHUM U €ro MPaKTUYECKOE 3HAYEHUE JIJISl IOJIyYEHHUS
TUAPOIU3HOrO CIUPTA U MblIa. bHojiornyeckas posib FTHAPOIIN3a B IUIACTUYECKOM U SHEPTE€THUECKOM

oOMeHe BEIIeCTB ¥ SHEPTHH B KIIETKE.



Oxuc/IMTeIbHO—BOCCTAHOBUTEIbHbIE peakiuu. CterneHs okucieHus. OnpeeneHne CTeleHn OKUCICHHS
no ¢popmyne coearHeHus. [loHsTHE 00 OKHCIUTENEHO-BOCCTAHOBUTENBHBIX peakiusix. OKucieHne u
BOCCTAHOBJIEHUE, OKHUCIUTEND U BOCCTAHOBUTENb.

DJIEKTPOIN3. DIEKTPOIN3 KaK OKHCIUTETbHO-BOCCTAHOBUTEIBHBIN NpoIiecc. DNEKTPOIIN3 PACILIABOB U
pacTBOPOB Ha pUMepe xJIopuaa HaTpusd. IlpakTrdyeckoe NprMEHEHHUE ANEKTPOIN3a. DINEKTPOITUTHUECKOE
MOJTyYeHHE aTIOMUHMSL.

Hdemoncrpauun. [IpeBpamenne kpacHoro gocdopa B 6enbiit. O3oHaTOp. Moaenn MoJeKyn H-OyTaHa U
n300yTaHa. 3aBUCIMOCTb CKOPOCTH PEAKLUH OT IPUPOJIBI BELIECTB HA MMPUMEPE B3aUMOICHCTBHS
PacTBOPOB pa3IMUHBIX KUCIOT OJAMHAKOBOW KOHIIEHTPALMK C OJUHAKOBBIMH IPaHyJIaMU [IMHKA U
B3aMMO/ICHCTBHUS OJJUHAKOBBIX KYCOYKOB Pa3HBIX METAIIOB (MarHus, IIMHKA, )KeJie3a) ¢ COMSTHOM
KHCIIOTOH. B3anmMopeiicTBre pacTBOPOB CEPHOM KMCIOTHI C paCTBOPaMH THOCYIIb(aTa HATPHS Pa3IMIHON
KOHIICHTPAIINH U TeMIiepaTypbl. Moienb KUIISIIETo cios. PazmoxkeHue mepokcuaa BOAOPoa ¢ TOMOIIBO
karanm3aTopa (okcuaa mapranna (IV)) u katanassl celporo msca u ceiporo kaprodens. [Tpumepst
HEOOPATUMBIX peaklnii, HIYINX ¢ 00pa30BaHUEM OCaJ/IKa, Ta3a WU BOAbL. B3anMoneicTBie TUTHS U
HaTpus ¢ Bojoi. [lomyuenne oxcuna dochopa (V) 1 pacTBopeHHE €ro B BOJIE; UCTIHITAHHUE MOTyYeHHOTO
pactBopa makMycoMm. OOpa3nbl KPUCTALIOTHAPATOB. VcTibITaHHEe PacTBOPOB JEKTPOIUTOB H
HERIIEKTPOJUTOB Ha MTPEIMET IUCCOHAINH. 3aBUCHMOCTh CTETICHH AJIEKTPOITUTHIECKON JTUCCOITUAITIH
YKCYCHOM KHCIIOTHI OT pa30aBieHus pactBopa. [ maponus kapbuaa kaneius. [ uaponan3 kapOoHAaTOB
HIEJIOYHBIX METAJUIOB M HUTPaToB nuHKa uin cBuHLA (II). [Tomyyenne mpuna. [Ipocreiimme
OKHCIIUTENIBHO-BOCCTAHOBUTEIILHBIE PEAKIIMK; B3aUMOJIECUCTBHUE LIMHKA C COISIHOM KUCIIOTOM U XKelle3a ¢
pactBopoM cyibdara meau (11). Moaens anektponuzepa. Moeib 3J€KTPOIU3HON BaHHBI JIS TOJTyUEHUS
AJIFOMHUHUS.

JlabopaTopHble onbITHI. 7. Peakiys 3aMerieHns Meau ’Kejle30M B pacTBOpPEe MEHOT0 Kyrmopoca. 8.
Peaknum, unymme ¢ oopazoBaHueM ocajka, Taza ¥ Bojsl. 9. [lomyueHne Kuciopoa pa3noxKeHneM
MEPOKCHUa BOAOPOa ¢ moMOIIbio okcuaa Maprania (IV) u karanassl ceiporo kaprodens. 10. [TonyueHue

BOJIOPO/Ia B3aUMOJICHCTBHEM KUCIIOTHI ¢ IMHKOM. 11. Pasnmudnbie ciiydan THAPOIN3a COJICH.
Tema 4. BelecTBa 1 MX CBOIiCTBa

MeTtanibl. B3aumozaelcTBre METaIIOB C HEMETAIIaMHU (XJIOPOM, CEPO U KUCIIOPOJOM).
B3aumopeiicTBre METOYHBIX U HIETOYHO3EMEIBHBIX METAIIOB C BOAOH. DIEKTPOXUMHUYECKUH g
HanpsKeHU MeTaloB. B3anMopaelcTBrue METaIoB ¢ pacTBOPaMHU KUCIIOT U coiel. ATIOMUHOTEPMHS.
B3aumoneiicTBue HaTpus C 3TAHOIOM U (PEHOIOM.

Kopposus metamios. [IoHsATHE 0 XUMHUYECKOH U AIEKTPOXUMHUECKOH KOPpo3uu MeTauioB. CriocoObI
3aIMUTHl METAJJIOB OT KOPPO3UH.

Hemetannbl. CpaBHUTEIBHAS XapaKTEPUCTHKA TAIOTCHOB KaK HanOoJIee THUIMHMYHBIX MTPEICTaBUTENCH
HeMeTayl10B. OKHUCIIUTENbHBIE CBOMCTBA HEMETAJIOB (B3aUMOIEHCTBHE C METANIaMU U BOAOPOJIOM).
BoccranoBuTenbHbIE CBOMCTBA HEMETAIIIOB (B3aUMO/IEICTBHE C O0see AEeKTPOOTPUIIATETEHBIMA

HEMCTaJULIaMH U CIIOKHBIMU BCH.[CCTB&MI/I'OKI/ICHI/ITCJISIMI/I).



Kuciorsl Heoprannyeckue u opranndeckue. Kimaccudukarus kucior. XMMHUSCKHE CBOWCTBA KUCIIOT:
B3aMMOJEHCTBUE C METAJIaMH, OKCHIAMU METAJUIOB, THAPOKCUIAMHU METAJIOB, COJIIMHU, CIIUPTAMHU
(peaxuus stepudukanun). OcoObie CBOHCTBA a30THON M KOHIIGHTPUPOBAHHOW CEPHON KHCIIOTHI.
OcHoBaHus1 HEOpPraHu4YecKue u oprannveckne. OCHOBaHMUS, X KiaccuuKanys. XUMUIECKHUe
CBOICTBAa OCHOBaHUIl: B3aUMOJIEHCTBHE C KUCIOTaMH, KUCIOTHBIMU OKCHIaMH U colsiMU. Pa3noskenue
HEPAaCTBOPHMBIX OCHOBaHMH.

Coun. Knaccudukanus coneit: cperHue, KUCIble 1 OCHOBHbIC. XMMHUYECKUE CBOMCTBA COJICH:
B3aMMOJICHCTBUE C KHCIOTaMHU, LIEJI0YaMH, METaJlIaMH U cosisiMu. [IpeacTtaBuTenu coieil 1 ux 3HaYeHHE.
Xopuz HaTpus, KapOoHAT Kaiblus, pocdat Kanbus (CpeaHue COH); THAPOKapOOHATHI HATPHS U
aMMOHUS (KHCIBIE COJIN); THapokcokapOoHaT Menu (I1) - MamaxuT (OCHOBHAS COJIB).

KauecTBeHHBIE peakiinu Ha XJIOPUA-, CyIb(ar-,  KapOOHAT-aHUOHBI, KATHOH aMMOHWS, KaTHOHEI JKee3a
(1) u (110).

I'eHeTn4eckas CBSI3b MeXKAY KJIACCAMU HEOPIaHMYECKHX M OpraHuveckux coequHenuii. [Tonstue o
TEHETUYECKOU CBSI3U U T€HETUYECKUX psifax. [ eHeTuueckuil pan Meramia. ['eHeTndeckuid psii HeMeTasia.

Oco0eHHOCTH TEHETHYECKOTO Psiia B OPTaHUYECKOW XUMUH.

Jemonctpanuu. Komiexmwst 06pa3noB metamioB. BzanmoeiicTBre HATpus 1 CYpbEMEI C XJIOPOM, Kelle3a
¢ cepoid. 'opeHrie MarHus U aIFOMUHUS B KUCI0poAe. B3aumonecTBye MEI0YHO3EMENbHBIX METAIJIOB C
BOAOW. B3aumoneiicTBre HaTpusl C 3TAHOJIOM, IUHKA C YKCYCHOM KUCIOTOU. ATFOMUHOTEPMHUSL.
B3anmMopeiicTBue Meau ¢ KOHUEHTPUPOBAHHON a30THON KUCIOTOU. Pe3yabTaThl KOPPO3UH METAJIIOB B
3aBUCHMOCTH OT YCIIOBHi ee mpoTekaHus. Kommeknums o0pa3noB HemeTauioB. B3aumoeiicTBre XJIopHO
BOJIBI C pacTBOpOM OpomMuaa (nonuaa) kanust. Koyutekiust mpupoaHbIX OPraHMYeCKUX KHCIIOT.
PazbaBneHre KOHIIEHTPUPOBAHHON CEpHOM KHCIOTHL. B3anMomelicTBIE KOHIIEHTPUPOBAHHOM CEPHOI
KHCIJIOTHI C CaxapoM, LEJUTI0I0301 U Meabto. O0pa3ubl MPUPOAHBIX MUHEPAJIOB, COACPXKAIINX XJIOPHL
HaTpusl, KapOoHaT Kajbuus, Gocdar xanpus u ruapokcokapoonat meau (I1I). OOpasupl numeBbIx
MPOJIYKTOB, COJIEPXKAIIMX THAPOKapOOHATHI HATPUS M AMMOHMUSI, X CIIOCOOHOCTD K Pa3IoKEeHHUIO MPH
HarpeBaHui. ['amenne conpl ykcycoMm. KauecTBeHHBIE peakliiy Ha KATHOHBI M aHUOHBI.

JlaGopaTopHble onbIThI. 12. McipiTaHne pacTBOPOB KUCJIOT, OCHOBAHUN U COJICH MHAMKaTOpamu. 13.
B3aumopeiicTBre consHON KHUCIOTH M pacTBOpa YKCYCHOM KHCIIOTHI ¢ MeTaiiamMu. 14. B3anmoneicTue
COJISHOW KHMCIIOTHI ¥ paCTBOPA YKCYCHOM KHCJIOTHI ¢ OCHOBAaHMSIMU. 15. B3anMoseiicTBre cComsTHOM
KHCJIOTBI ¥ PACTBOpa YKCYCHOM KUCTIOTHI ¢ coitsiMu. 16. [Tomyduenue u cCBOMCTBA HEPACTBOPUMBIX
ocHOBaHMi. 17. 'maponu3 XJIOPUAOB U alleTaTOB MIETOYHBIX MeTauioB. 18. O3HakomileHue ¢
KOJUIEKIIUSIMU: &) METAJUIOB; 0) HEMETAJUIOB; B) KUCIIOT; T') OCHOBAHHI; 1) MUHEPAJIOB U OMOIOTHYECKUX
MaTepUaoB, COAEPIKAIUX HEKOTOPHIE COJIH.

IpakTnyeckas padora Ne2. Pemenune skcniepuMeHTAIBHBIX 337a4 Ha HICHTU(UKALMIO OPTaHUYECKUX U

HCOPraHN4YCCKUX COCAUHCH



@DopMbI U CPEACTBA KOHTPOJIS
CrpykTypHBIid 31meMeHT Paboueil mporpammel «@opmsi u cpedcmea KOHMpOIA» BKIIOYAET CHCTEMY
KOHTPOJIMPYIOMIMX MaTephajoB (KOHTPOJbHBIE W JabopaTopHble paboOTHI) IJisi OLEHKH OCBOCHHS
IIKOJbHUKAMU  IJIAHUPYEMOTO CcOAep:KaHHsA. TeKCTbl KOHTPOJBHBIX UM IMPAKTUYECKHUX pabor

nmpujiiararoTcs.

Yu4eGHO-TeMaTHYeCKOE IUIAHHPOBAHHE

Ne HaumenoBanue Bcero gacon KomanuecTBo yacos
n/m Pa3IeiioB U TeM
KOHTPOJIbHEIE MPaKTHIECKUE
paboThI
1 | Crpoenne aroma wu |3 1
MEPUOTUIECKUIN
3aKOH JIL.I.
Menneneesa
2 | Ctpoenue BemiectBa | 14 1 1
3 | Xumuueckue 8
peakuuu
4 BewectBa u ux 9 1 2
CBOICTBa
Hroro: 34 3 3
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KanenaapHo — reMaTnyeckoe MJIaHUPOBaHHE

HaumenoBanue pasnena u tem Yachl
Ne
/o
TemaNel. Ctpoenne atoma u nepuoaundeckuii 3akon .. MenneneeBa(3uaca)
OcCHOBHBIE CBEICHUS O CTPOSHUHU aToMa. 1
1
[Tepuonuueckuii 3akon .M. MenpeneeBa B CBETE yU€HHUS O CTPOCHUHU 1
2 aToMma.
[Tepuonnueckuii 3akoH /.M. MenneneeBa B cBETE yueHUs1 O CTPOCHUHU 1
aToma. Bxognoe trectupoBanue (25 MuH.).
TemaNe2. Ctpoenue BemectBa(144ucoB)
4 HNonnas xumMuyeckas CBs3b 1
5 KoBasieHTHast XuMHUYecKas CBS3b. 1
6 Meramnueckas XUMHUYECKas CBS3b. 1
7 Bomopoanas xumudeckas CBsI3b. 1
8 ITosmmepsl. [TtacTmacchl. 1
9 [Tonumepst. 1
Bonoxkna.
10 I"a3000pa3Hoe cocTosiHIE BEIECTRA. 1
11 | Kuzgkoe cocTosHME BELIECTBA. 1
12 | TBepmoe cocTosIHKE BEIIECTBA.
13 | HucnepcHbie cucTeMsl. 1
14 AJMUHUCTpATUB-Hasi KOHTPOJIbHAs padorTa. 1
15 | Cocras BerecTBa U cMecei. 1
BemecTBa MONEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH 1
16 | nocrosHCTBA cocTaBa BelIECTB.
[TpaxkTuueckas padota Nel mo teme: «Ilomydenue, coOnpanue v pacro3HaHUE 1
17 | razos»
Tema Ne3. Xumnueckue peakunu(84acon)
Peaxruu, unympe 6e3 M3MEHEHHsT COCTaBa BEIIECTB. 1

18




PeaKHI/II/I, HAYIIUEC C UBMCHCHHE COCTaBa BEIICCTBA.

19
20 | CkopoCTh XMMUYECKOHN PEAKIIHH. 1
21 | OOpaTMMOCTh XMMHUYECKUX PEAKIMH. 1
22 Ponb BOAbI B XUMHUYECKOW PEAKIIMHN. 1
93 I'uaponus opraHnyecKuX U HEOPraHMYECKUX COSTUHEHHH. 1
24 OKHUCIUTENTEHO —BOCCTAaHOBUTEIb-HbIE PEAKIINH. 1
25 | Dnekrponus. 1
TemaNe4. BemecTBa u ux cBoiictBa(9uacoB)

26 | MeTamibl. 1
27 | Hemeramist. 1
28 | KucnoTel HEOpraHM4YeCKUe U OPraHUYECKHE. 1
29 OcHoOBaHUS HEOPTAHUYECKUE U OPTaHHUYECKHE. 1
30 | Comn. 1
31 | I'eHeTHUYeCKas CBA3h MEKILY KIACCAMH HEOPraHMYECKHX M OPraHU4eCKUX 1

COCTMHEHUM.

['eneTnyeckas CBSI3b MEXKIy KJIIACCAMH HEOPTAHUYECKUX M OPTAaHUYECKUX 1
32 | coenuHeHUiA.

HroroBast koHTpoJbHas paboTa. 1
33

[IpakTuueckas padora Ne2 o teme: «Perienne skcriepuMeHTaIbHbIX 331a4 Ha| 1
34 | upeHTU(HUKALKMIO OPraHUYECKUX U HEOPTAHUYECKUX BELIECTB.
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OcHoBHas1 iuTEpaTypa
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yupexnaenuit.— M.: JIpoda, 2010.

JonosHuTebHAS JUTEpPATypa

1.I'a6puensu O.C., SAurykoBa A.B. Xumus. 11 k. ba3zoBbrit ypoBenb: Metoaudeckoe nocooue. —
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2.I'abpuensn O.C. Xumust: Yye6Hoe nocodue mis 11 k. cpen. mk. — M.: bauk mroc, 2000.
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HNurepuer—pecypensl u nugpossie odpasoBareinbHblie pecypcebl (LLOPsbI)

1. http:///www.edu.ru - IleHTpanbHblii 00pa30BaTENbHBIA  MMOPTAJ, COMCPIKHUT
HOpDMAaTUBHBIC JOKyMEHTHl MHUHHUCTEPCTBA, CTaHAAPTHl, HHQOPMAIMIO O MPOBEACHHE

OKCIICPUMCHTA, CCPBEP HH(I)OpMaHHOHHOﬁ IMOAOCPIKKH Enunoro rocyaapCTBE€HHOI'O 3K3aMCHaA.

2. http://www.fipi.ru - nopran nHPOPMALUOHHON MOIAEPKKH SITUHOTO TOCYAAPCTBEHHOTO

OK3aMCHa.

3. http://www.chemnet.ru — snexTpoHnHast OMOIMOTEKA IO XUMHH.
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