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HJIaHI/IpyeMBIe pPe3yJbTaThbl U3YICHUSA yqeﬁnoro nmpeamMera

JlesITenbHOCTh yUUTENIE B OOYYeHHHM XHMHH B CpenHed (IOJHON) MIKOJIe JOJDKHA OBITh
HallpaBJieHa Ha JOCTHKEHHUE 00YJaIOIIUMUCS CIEAYIOINUX JUYHOCTHBIX pPe3ybTaTOB:

1) B IICHHOCTHO-OPHUEHTAIMOHHOW cdepe — OCO3HAHWE POCCHHCKOW T'PaKIAHCKOU
HUJICHTUYHOCTH, NATPUOTU3MA, YyBCTBA TOPAOCTHU 32 POCCUMCKYI0 XMMUYECKYIO HAYKY;

2) B TpyloBOM chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JasibHEMIIEH 0O0pazoBaTenbHON
TPAEKTOPUU B BBICIIEH IIKOJIE, T€ XUMUS SBISETCS POPHUINPYIOUIeH TUCIUTUTHHOM,

3) B mo3HaBaTeNbHON (KOTHUTHBHOM, MHTEIJIEKTYalbHOU) chepe — yMeHHue YNpaBisiTh CBOEH
MI03HABATEIbHON JI€ATEIbHOCTHIO, TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHUIO, B TOM YHUCIIE
caM000pa30BaHNIO, Ha MPOTSHKEHUU BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHHE K HENPEPHIBHOMY
00pa30BaHUIO0 KaK YCIOBHUIO YCHEIIHOW MPOQPECCHOHAIBHOW M OOIIECTBEHHOW MIESTEIHHOCTH,
(hopMHUpOBaHNE HABBIKOB 3KCIIEPUMEHTAIILHON U UCCIIEOBATENbCKON 1EATENbHOCTH; y4acTUe B
MyOJIMYHOM TIPEACTaBICHUM PE3YIbTATOB CAMOCTOSITEIbHONW IO3HABATENBbHOW NEATENbHOCTH;
ydyactue B NPO(QUIBHBIX OJUMIHNAAAX PA3JIHUYHBIX YPOBHEH B COOTBETCTBHM C >KEJIAE€MBIMU
pe3ynbTaTaMu U aJIeKBaTHOW CaMOOIICHKON COOCTBEHHBIX BO3MOKHOCTEH;

4) B chepe 3m0poBhecOCpeKEHUs — TPHUHATHEC W pealn3alusl [EHHOCTEH 30pPOBOTO H
Oe3omacHOro 00pasza JKU3HM, HENPUSATHE BPEIHBIX MPUBBIYEK (KypeHHs, YIOTpeOieHus
QJIKOTOJISI, HAPKOTHKOB) OJlarojaps 3HAHWUIO CBOWCTB HAPKOJOTHYCCKHMX M HAPKOTHYSCKUX
BEIIIECTB; COOJIOICHUE TTPaBUJI TEXHUKH O€30TMacHOCTH.

MetanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBIMTYCKHUKAMU OCHOBHOM IIKOJIBI MPOTPamMMBbl
10 XUMUU SBJISIOTCS:

1)ucnonb30BaHNE YMEHUN U HABBIKOB Pa3IMYHBIX BUJIOB NIO3HABATEIHbHOM NesITeNIbHOCTH,
MPUMEHEHUH  OCHOBHBIX  METOJOB  IO3HaHUS  (CHCTEeMHO-MH(GOPMAIMOHHBIA  aHANU3,
MOJENUPOBAHNUE) ISl U3YUEHUS PA3IMYHBIX CTOPOH OKpY’Kalollel AeHCTBUTEIbHOCTH;

2)HCII0NIb30BAHNE OCHOBHBIX MHTEJUIEKTYAJIbHBIX Olepaluii: GopMylInpoBaHue FUIOTE3, aHATU3
U CHUHTE3, CpaBHEHHE, 000OIIeHHEe, CHUCTeMaTH3allys, BBISBJICHUE IMPHUUYUHHO-CIICACTBEHHBIX
CBsI3€Hi, MOMCK aHAJIOTOB;

3)YM€HI/IC ICHECPHUPOBATh UACU U OIIPCACIIATh CPCACTBA, HCO6XOI[I/IMBIC I UX peai3alnu,

4)YM€HI/IC OIIpCACIIATh LCIN U 3aJa4U ACATCIIbHOCTH, BBI6I/IpaTB
CpC€acCTBa pCaiu3allvii LECJIU U IIPUMCHATD UX HA IIPAKTHKEC,

S)I/ICHOHB3OB3HI/IC Pa3JIMYHbBIX HCTOYHHUKOB JIA IOJIYYCHUS XHMHUYECKOH I/IHq)OpMaI_II/II/I,
IIOHUMAHUC 3aBUCUMOCTHU COHACPKAHUA U q)OpMLI MMpEACTaBJIICHUA I/IH(i)OpMaI_II/II/I OT 1eien
KOMMYHUKAIIUU U aJipecara.

B o6nactu npeaMeTHBIX pe3y/IbTaTOB N3YYCHUE XUMUU MPEAOCTABIISAET YUEHUKY BO3MOKHOCTD
Ha CTYIEHH CPeIHEro (M0JIHOTO) 0011Iero 00pa3oBaHus HAyYUThCS:

Ha Mpo(UIHLHOM YPOBHE B IMO3HABAaTEIbHOM chepe:
a) 1aBaTh ONpPE/IEICHUS U3yUeHHBIM MOHATHUSM;
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0) OMUCHIBATH IEMOHCTPAIIOHHBIC H CAMOCTOSTEIBHO MTPOBEJACHHBIC KCIIEPUMEHTBI, UCTIONB3YS
JUIL 3TOTO €CTECTBEHHBIN (PYCCKH, pOJHON) S3BIK U S3bIK XUMMUH;

B) OOBSICHSTH CTPOCHHE U CBOMCTBA M3YYCHHBIX KIIACCOB HEOPTaHUIESCKUX U OPTAaHUUYECKUX COEJT
WHCHUM;

T') KJIacCU(UIIUPOBATH N3Y4ECHHBIC 0OBEKTHI U SBJIICHUS;

1) HaONIOAAaTh JEMOHCTPHUPYEMBIE M CAMOCTOSITEIILHO TPOBOJMMEIC OIBITHI, XHUMHYECKUC
peaKIuu, MPOTEKAIOIINE B IPUPOJIC U B OBITY;

€) WCCIeN0BaTh CBOMCTBA HEOPraHMYECKUX KM OPraHWYECKUX BEIIECTB, OMPEICIATh WX
MIPUHAIC)KHOCTh K OCHOBHBIM KJIaCCaM COCAMHCHUI;

) 000011aTh 3HAHUSA U JeJIaTh 000CHOBAHHBIE BBIBOJIBI O 3aKOHOMEPHOCTSIX H3MEHEHHS CBOWCTB
BEIIIECTB;

3) CTPYKTypUpPOBaTh yueOHYIO HH(}OpMaIHIo;

M) WHTEePIPETUPOBATh WHMOPMANHIO, TOJYYCHHYIO W3 JIPYrUX HCTOYHHUKOB, OIICHHBATH €€
HAyYHYIO JIOCTOBEPHOCTD;

K) OOBSCHATH 3aKOHOMEPHOCTH TIPOTEKAaHUS XHMHYECKUX PEAKIMi, TPOTHO3UPOBATH
BO3MOXHOCTh HMX TMPOTEKAaHHWS Ha OCHOBE 3HAHWA O CTPOCHHH BEMIECTBA M 3aKOHOB
TEPMOTMHAMUKH;

i) OOBSICHSITH CTpOECHHUE aTOMOB AJIEMEHTOB 1—4-ro 1(S0)5 (i (0):]
C WCTIOJIH30BAaHUEM JJICKTPOHHBIX KOH(PUTYpAIUil aTOMOB;

M) MOJISIMPOBATh CTPOCHUE MTPOCTEHIINX MOJICKYJT HEOPTAHHUECKUX H OPraHUYIEeCKHUX BEIICCTB,
KPHUCTaJLIOB;

H) TIPOBOJIUTH PACUYCTHI IO XUMHYECKUM (HOpMYJIaM U YpaBHEHUSM;

0) XapaKTepHU30BaTh H3yUCHHBIC TCOPHH,

1) CaMOCTOSITENIbHO J0ObIBaTH HOBOE JUId ce0sl XMMHUYECKOE 3HAHHUE, WCIOJIb3Yys Ui 3TOTO
JOCTYIHbIE HICTOYHUKU HH(POPMAIUY;

B 1IEHHOCTHO-OPUEHTALMOHHON chepe — MPOTHO3UPOBATH,
aHAJIM3UPOBATh M OLEHUBATH MOCIEICTBUS U1 OKPYKAIOIIEH CpeJibl OBITOBOM u
MIPOM3BOJICTBEHHOH JCATEIHPHOCTH YEIOBEKA, CBI3aHHON C IepepabOTKOM BEIIECTB;

B TPYAOBOH cepe — caMOCTOATENBHO IMJIAHUPOBATh U MPOBOJAUTH XUMUYECKUH SKCIIEPUMEHT,
coOiro1as mpaBmiia 0€30MacHO# pabOTHI ¢ BEIIECTBAMH M JIAOOPATOPHBIM 000PYI0BAHHEM;

B chepe ¢buznueckoit KYJIbTYpPbl — OKa3bIBaTh MEPBYIO
MOMOIIb IIPU OTPABJICHUSIX, 0KOTAX U APYTrUX TpaBMax, CBSI3aHHBIX C BELIECTBAMU U J1aOOpaTopH
bIM 000PYJIOBaHUEM.

Tema 1
Crtpoenue atoma (11 u)

Amom — cnoxcnan wacmuya. SInpo v IEKTpOHHAS 000104YKa. DJICKTPOHBI, POTOHBI U
HEHUTpOHBL. MUKpOMUp 1 Makpomup. Jlyanu3m yacTuil MUKpPOMHUPA.

Cocmosanue Inekmponoe 6 amome. DICKTPOHHOE 001aKo W opOuTanb. KBaHTOBBIC
yucina. dopma opbutanei (S, p, d, f). Dueprernueckue ypoBHH W moaypoBHH. CTpocHHE
AIIEKTPOHHBIX 000JI0YEK aTOMOB. DIEKTPOHHBIE KOH(GUTYpallUd aTOMOB 3JeMeHTOB. [Ipunuumn
Ilaynu wu mnpaBuno [I'ywma. OnexktpoHHO-rpaduyeckue (HOpPMyIbBl aTOMOB  DIIEMEHTOB.
DeKkTpoHHas Kiaccu(HKalus 3JIeMEHTOB: S-,p-, d- u f-cemeiicTaa.

Banenmmnuie 6o3modcnocmu  amomoe  xXumuueckux Inemenmos. BaneHTHbIE
ANIEKTPOHBI. BaleHTHbIE BO3MOXXHOCTH AaTOMOB XWMHUYECKHUX JIIEMEHTOB, OOYCIOBICHHbBIE
YHCIIOM HECMapeHHBIX JJIEKTPOHOB B HOPMAIbHOM M BO30YXKJAEHHOM COCTOSHHSX. Jlpyrue
(bakToOphl, OMpEAENSAIONMe BAJICHTHBIE BO3MOXKHOCTH aTOMOB: HalU4ude HEMOAECNEeHHBIX
AIIEKTPOHHBIX Map M HAIMYUE CBOOOJMHBIX opbOutaneil. CpaBHEHHE MOHSATUI «BAJICHTHOCTH» U
«CTETEHb OKUCIICHUS.

Ilepuoouueckuii 3akon u nepuoouueckas cucmema xumuueckux rnemenmos /I. H.
Menoeneeea u cmpoenue amoma. lIpennocbUIKM OTKPBITUS MEPUOJUYECKOTO 3aKOHA!
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HaKoIUIEHHE (DAaKTOJIOTHIECKOTO MaTepuaia, padoTsl npenmectseHHUKoB (M. 5. bepuenuyca, U.
B. JleGepeiinepa, A. D. Illankyptya, Ix. A. Heronenzaca, JI. FO. Meiiepa); che3q XMMHUKOB B
Kapncpys. JInunoctaeie kayecta 1. 1. Menneneesa.

Otkpeitue JI. WM. MenneneeBbiM mepuoaudeckoro 3akoHa. IlepBas ¢opmynupoBka
IIEPUOINYECKOr0 3aKoHa. ['Opu3oHTalbHAs, BEpTUKaJIbHAs M JUaroHajbHas IEPUOJNYECKUE
3aBUCHUMOCTH.

[lepuoauueckuii 3akoH U crpoeHue aroma. M3otonel. CoBpeMEeHHAs TPaKTOBKA MOHSTUS
«XUMHUYECKHIA dJIEMEHT». 3aKOHOMEpHOCTh Ban-neH-bpyka — Mo3smu. Bropas dopmynuposka
nepuoandeckoro 3akoHa. Ilepmonmueckas cucrema . M. MeHnneneeBa M CTPOCHHE aTOMA.
OuU3nYeCKUil CMBICI MOPAIKOBOTO HOMEPA IEMEHTOB, HOMEPOB IpymIibl U nepuoja. [IpuunHbl
M3MEHEHUS METANIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB B IpYIIax U Nepuojax, B
TOM uucie OoNbpIMX W CcBepxOoibmuX. TpeTbs (HOpMyTUpPOBKA TEPHOIUYECKOTO 3aKOHA.
3HaueHue MEepUOJAUYECKOro 3aKOHA W MEPUOJNYECKOM CHUCTEMBbl XMMHMUYECKUX 3nemeHToB J[.U.
MenneneeBa 115 pa3BUTHS HAyKd U IOHUMAaHUS XMMUYECKOW KapTHHBI MUPA.

Tema 2
Ctpoenue BemecTBa. lucnepcubie cucremsl (14 u)

Xumuueckas ceazv. EOunasa npupooa xumuueckoi céaszu. lonHasi Xumuyeckasi CBsi3b U
MOHHbIE KpUCTaIMYecke pemeTkd. KoBaleHTHas XUMHUecKas CBSA3b U €€ KJIacCHUPUKAIUS: 110
MeXaHU3My 00pazoBaHus (OOMEHHBIM U TOHOPHO-aKLUENTOPHBIH), O ANEKTPOOTPUIATENLHOCTH
(monsipHAs ¥ HEMOJISIPHAs), MO CHOCO0Y TEePEeKPhIBAHUS 3JICKTPOHHBIX opOuTanei (G u r), 1o
KpaTHOCTU (OJWHApHAasi, [BOIHAas, TpoiHas U mojyTopHas). [IoJspHOCTH CBSI3M U MOJSPHOCTH
Mosiekynbl. Kpucraminueckue pemieTkd BeleCTB C KOBAaJEHTHOW CBS3bI0: aTOMHas U
MoJIeKyJsipHas. MeTaminueckass XHMUYECKash CBsSI3b W METaUNIMYECKHE KPHUCTAJUIMYECKHe
pemerkn. BogpoponaHas cBA3b: MEXKMOJIEKYJSIpHas M BHYTPUMOJIEKYJIIpHass. MexaHu3m
00pa30BaHus 3TON CBSI3HU, €€ 3HAUCHUE.

MexMoNeKyIIpHbIE B3aUMOJIEHCTBUSL.

Envnas npuposa XMMHYECKUX CBSA3CH: HOHHAS CBS3b Kak TMPEACbHBIM  Ciydail
KOBAJICHTHOM IOJIAPHOM CBSI3M; MEPEXO] OJHOTO BHJA CBA3U B JIPYTOM; pa3HbIC BHUIBI CBSI3U B
OJIHOM BEILECTBE U T. 1.

Ceoiicmea Koseanenmmuou xumuueckou ceéa3u. HacplmaemMocTs, NOJIAPU3YEMOCTD,
HaIIPABJICHHOCTb. | eOMeTprs MOJIEKYII.

Tubpuousayua opéumaneii u zeomempus MoneKyd. Sp-TUOPUIN3AIMS Y AJKAHOB,
BOJIbI, AMMHAKa, alMa3a; Sp>-ruOpUIN3alus y coeMHEeHHil 60pa, alKeHOB, apeHOB, JUEHOB H
rpaduTa; sp-rudpuau3anus y COeqUHEHUN OepriuIns, aJKMHOB U KapOuHa. ['eomeTpust MoseKy
Ha3BaHHBIX BEILECTB.

Ilonumepwr opzanuueckue u neopzanuyeckue. llomumepsl. OCHOBHBIE TIOHATUS XUMHU
BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHUH:  «MOHOMEP»,  «IOJUMEP»,  «MaKpPOMOJIEKYIa»,
«CTPYKTYPHOE 3BEHO», «CTENEHb MOJUMEpHU3alUMN», «MOJeKylIsipHas Mmacca». CrnocoOsl
IIOJIy4EHUS MOJUMEPOB: PEaKLUU MOJIMMEPU3ALUU U NOJUKOHAeHcauuu. CTpOeHHE NOJIUMEPOB:
reoMeTpuYecKas dopma MaKpOMOJIEKYI, KPUCTAJUIMYHOCTD u aMOp(HOCTb,
cTepeoperyisipHocTb. [lonumepsl opranundeckue n Heopranumyeckue. Kayuyku. I[lmactmaccsl.
Bonokna. buononumepsl: OelkM M HYKJIEMHOBbIE KHCIOThL. Heopranmdeckue MHOIMMEPHI
aTOMHOIO CTpPOEHHs (aJUIOTPONHBIE MOAM(UKALMHU Yyriepoja, KPUCTALIMUECKUH KpeMHHUH,
CeJIeH U TeJUIyp LIETTOYEYHOr0 CTPOCHHUS, TUOKCU] KPEMHHUS U JIP.) U MOJIEKYJISPHOTO CTPOEHUS
(cepa mactuyeckas u Jip.).

Teopus cmpoenus xumuueckux coeounenuni A.M. Bymaeposa. Ilpeanocsinku
CO3/IaHUsI TEOPUM CTPOEHUS XUMHUYECKUX COEAMHEHMi: paboThl mpeamecTBeHHUKoB (MK.b.
HMioma, @. Benep, LI.®D. XKepap, ®.A. Kekyne), cve3n ecrecrBoucneiTarencii B Illneiepe.
JImunoctHbie kauecTBa A.M. bytneposa.
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OCHOBHBIE I0JIO)KEHUS TEOPUH XMMHUYECKOIO CTPOEHMSI OPraHUYECKUX COCAUHEHUH U
COBPEMEHHOM TeOpuu CTpoeHus. M3oMmepus B OpPraHMYECKOW M HEOPraHWYECKONW XUMUHU.
B3aumHoe BiMsHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX U HEOPraHUYECKUX BEILECTB.

OCHOBHBIE HaNpPaBJICHUS PAa3BUTHS TEOPUM CTPOECHUS OPraHUYECKUX COEIUHEHUM
(3aBUCHMOCTb CBOMCTB BEILIECTB HE TOJIBKO OT XMMHMUYECKOIO, HO M OT HMX 3JEKTPOHHOIO M
IIPOCTPAHCTBEHHOIO CTPOCHHUS). WHyKunoHHbII U ME30MEpPHBIN 3 EKTHI.
CrepeoperysspHOCTb.

Juanekmuueckue 0CHOGbL 00UEHOCIMU 08YX 6€OYUUX Meopull Xumuu. J{nanekTuieckue
OCHOBBI 00ImHOCTH mnepuoauueckoro 3akoHa J[.M. MenneneeBa u teopun crtpoeHus A.M.
byrnepoBa B craHoBieHun (pabOThI TPEAIIECTBEHHUKOB, HAKOIUIEHHE (aKTOB, ydacTUE B
Che3/IaX, PYCCKUUA MEHTAJIMUTET), Ipeackazanuu (HOBbie ieMeHThl — (Ga, Se, Ge u HOBBIE
BEIIECTBA — M30MEPHI) U pa3BUTUHU (TpU GOPMYIHUPOBKH).

Hucnepcnole cucmemst. IloHsiTHE O AUCIIEPCHBIX cucTeMax. JucnepcuoHHas cpena u
mucnepcHas ¢asza. Tumbel AUCIEPCHBIX CUCTEM U MX 3HAUYEHHWE B MPUPOJAE U JKU3HM YEJIOBEKa.
JlucriepcHble CUCTEMBI C )KMJIKOW Cpeloil: B3BECH, KOJIJIOMJIHbIE CUCTEMBbI, UX KJIACCU(pUKALHUS.
3omu u remu. O¢pdexkr Tunpana. Koarynauusa. Cunepesuc. MonekynsipHble M UCTHHHbBIE
pactBopsbl. CriocoObl BEIpa’KE€HUSI KOHIIEHTPAIIUH PaCTBOPOB.

Pacuernble 3agauu. 1. Pacuersl mo xumudeckum gopmynam. 2. PacueTsl, CBA3aHHBIE C
MOHATHAMH «MaccoBasi JOJs» U «OoObeMHasl J10Jis» KOMIIOHEHTOB cMecH. 3. Brluucnenue
MOJIIPHOW KOHIIEHTPAIlUH PacTBOPOB.

JemMoncTpanuu. Mojenu KpHUCTAaUIMYECKUX PELIETOK BEIIECTB C Pa3IUYHBIM THUIIOM
cBsi3eil. Mozienmi MOJIEKy T pa3InyHOi reoMeTpur. MoJIein KpUCTANIMYECKUX PEIIETOK aiMas3a u
rpadura. Moaenu MoJIeKyll H30MEPOB CTPYKTYPHOU U MPOCTpaHCTBEHHOU n3oMmepuu. CBoiicTBa
tonyona. Komnmekuus mumactmMacc U BOJOKOH. OOpasiibl HEOPraHMYECKHX IOJIMMEPOB: CEpbl
macTudeckol, docdopa kpacHoro, kBapua u ap. Moaenu monekyn 6enkoB u JIHK. O6pasis
Pa3IUYHBIX cUCTeM ¢ xKuakon cpenoit. Koarymsmus. Cunepesuc. ddext Tunmans.

JlaGopaTtopHble onbIThl. 1. CBOWCTBAa THIPOKCUIOB 3JIEMEHTOB 3-ro mepuoja. 2.
O3HakomJieHHe ¢ 00pa3laMu OpraHnYecKuX U HEOPraHUYECKUX MOJIUMEPOB.

IIpakTuyeckas padora Nel Pemnienue skcnepuMEHTANbHBIX 3a1a4 110 ONPEAEICHUIO MIIaCTMAacC

Y BOJIOKOH.

Tema 3
XumMudeckue peakunu (27 u)

Knaccugukayua xumuueckux peakyuii 6 Op2AHUYECKOU U HEOPZAHUUECKOU
xumuu. [loHsTHE O XUMHYECKON peaklny; ee OTIMYKE OT SAepHON peakuuu. Peakuuu, uaymmue
0e3 W3MEHEeHMs] KayeCTBEHHOTO COCTaBa BELIECTB: aJUIOTPOMU3ALIMS, H30MEpHU3alus U
noaumepuzauus. Peaknuu, maynime ¢ M3MEHEHHMEM COCTaBa BEILECTB: IO YUCIY U COCTaBy
pearupyomux 1 00pa3yromuxcsi BeecTB (pa3iokKeHHs, COeTUHEHMS, 3aMelIeHNs, 0OMeHa); 10
W3MEHEHUIO CTETEeHEH OKHUCIICHUS 3JEMEHTOB (OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUU U
HEOKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE  pEaKlMu); MO0 TemoBoMy d3ddexty (9k30- H
SHIOTEpMHUYECKHE); MO ¢aze (rOMO- W TETEPOreHHBIC); MO HalpaBieHUIO (0OpaTUMbIC H
HeoOpaTHMBbIE); MO0 MCMHOJIB30BAHUIO KaTanu3aTopa (KaTaIUTHUYECKUE W HEeKaTaTUTHYECKUe); Mo
MeXaHu3My (paMKajdbHble M HOHHBIE); [0 BHUJY DSHEPrud, WHHUIMUPYIOIIEH peaKIuio
(poToxumHueckre, paguallMOHHBIE, SJIEKTPOXUMHUYECKHE, TepMoxumuueckue). OcobeHHoCTH
KJIaccU(UKAIMKN peaKkIMii B OpraHnYecKON XUMHH.

BeposTHOCTP mpOTEKaHUs XMMMUYECKHX peakUUid. 3aKOH COXPAHEHUS DHEPTHH.
BHyTpeHHss 5Heprust U 3K30- U SHJIOTEPMUYECKHE peakuuu. TeroBoi 3QPeKT XUMHUYECKHX
peakuuii. Tepmoxumuyeckue ypaBHeHus. Termnora oopasoBanus. [lonsTre 00 3HTaIBINU. 3aKOH
I'N. Tecca u cnenctBus u3 Hero. DHTpomnus. DHeprus ['n06ca. Bo3mokHOCTH mpoTeKaHUs
peaxkuuii B 3aBUCUMOCTH OT U3MEHEHMS SHEPTUU U SHTPOIINH.

Ckopocmb xumuueckux peakyuii. Ilonsatue o ckopoctu peakuuu. CKOpOCTb TOMO- U
TeTEPOreHHON peaklUny. DHEPIUs aKTHUBALMHU. DJIIEMEHTapHbIE U CIOXHbIE peakiuu. DakTopsl,
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BIIMSIOIINE HA CKOPOCTh XUMHUYECKOW PEaKIMU: MPUpOa Pearupyroliux BEIIeCTB; TeMIIepaTypa
(3akon Bant-TI'oda); koHIeHTpanus (OCHOBHOM 3aKOH XUMUYECKOW KMHETHUKH ); KaTAIU3aTOPHIL.
Karamu3: roMo- M TreTeporeHHbIM; MEXaHHU3M JEUCTBUSA Karanu3aropoB. Pepmentsl. Hx
CpaBHEHHE C HEOPraHMYECKHUMHU Karaiu3aropamMu. DepMeHTAaTHUBHBIN KaTallu3, €ro0 MEXaHU3M.
NHrubutopsl M KaTaTUTHYECKUE SIIbI. 3aBUCUMOCTh CKOPOCTH PEAKIM OT MOBEPXHOCTHU
CONIPUKOCHOBEHUS Pearupyromnx BEIecTB.

Obopamumocmes xumuueckux peaxyuil. Xumuueckoe pasHoBecue. Ilonstue o
XUMUYECKOM paBHOBeCHMU. PaBHOBecHblE KOHIIEHTpaluu. JIMHAMUYHOCTH XUMHUYECKOTO
paBHOoBecus. Koucranta paBHOBecus. DakTOpbl, BIHUSIONIME HA CMEIICHUE PaBHOBECHS:
KOHUEHTpalusl, AaBieHue u remmneparypa. [Ipunuun Jle [latense.

Inexmponumuueckan ouccoyuayus. INEKTPOITUTHI u HEAJICKTPOJIUTHI.
DNEeKTPONUTHYECKasT JUCCOIMaIusi. MexXaHu3M JHUCCOIMAIMKM BEIIECTB C PAa3IUYHBIM TUIIOM
XUMHYeckor cBs3u. CBoiicTBa noHoB. Katnonsl 1 annonsl. KHUciIoThI, COTM, OCHOBAHUS B CBETE
ANEKTPOJUTUYECKOW  aucconmanuu. CTeneHb  AJIEKTPOJUTHYECKOM  JUCCOLMAlAM, €€
3aBUCUMOCTh OT TMPHUPOJBI AJIEKTPOJUTA M €ro KOHIEeHTpauuu. KoHCTaHTa aucCOIMaIiiu.
Crynenyarasi JUCCOIMAIUS AIICKTPOTUTOB. Peakiinu, MpoTeKarorue B pacTBOPax JIEKTPOJIUTOB.
[IpounsBeneHne pacTBOPUMOCTH.

Booopoonwiit noxazamens. [Iuccounanuss Boapl. KoHCTaHTa AucCCOIMAAM  BOJBI.
HNonnoe mnpoussenaenue Bojabl. Bogopoanwiii mokazarenb pH. Cpenbl BOJHBIX pacTBOPOB
AJNIEKTPOJIMTOB. 3HAUYCHHWE BOJOPOJHOTO TIOKA3aTeNsl sl XUMHYECKUX H OHOJOTHYECKUX
IIPOLIECCOB.

T'uoponus.  Ilonatme  «ruzpposn3».  [wMaAponM3  OpraHMYECKUX  COEIMHEHM
(TasoTeHAIKAaHOB, CJIOXKHBIX 3(UPOB, yriaeBoqoB, 0enkoB, AT®) u ero 3navenuwe. ['maponm3
HEOpraHWYeCKuX BemecTB. ['umaponus coneit — Tpu ciuydas. CTyneHYaTbld THAPOJIU3.
HeoO6parumsriii ruaponns. [Ipaktnueckoe mpuMeHeHue THAPOJIH3A.

Pacuernbie 3agaum. 1. PacyeTsl o TEpMOXMMHUYECKUM YypaBHEHUAM. 2. Boluncienne
TEI10BOTO 3 (deKTa peakuu Mo TerioTaM 00pa30BaHMs pPearupyrIuX BEIIECTB U MPOIYKTOB
peakuuu. 3. Onpenenenne pH pacTBopa 3a1aHHON MOJISIpHOM KOHIEHTpanuu. 4. Pacuer cpenneit
CKOPOCTH pEAaKUM{ [0 KOHILEHTPAaLMsIM pEearupyronmx BewlecTB. 5. Beuuciaenus c¢
UCIOJIb30BAHMEM  TOHATUS  «TEMIIEPATYPHBI  KOA(PQPUIMEHT CKOPOCTH  peakuum». O.
HaxoxxzieHne KOHCTaHThl paBHOBECHUsS pEaKUMM IO PABHOBECHBIM KOHLIEHTPALUUSIM U
OIIpE/IETICHUE UCXOIHBIX KOHLIEHTPAMi BELECTB.

Jemonctrpanuu. I[Ipespaienue kpacHoro docdopa B Oenblid, KHUCIOpoJa — B O30H.
Mopnenu H-Oyrana u uzoOyrana. [lomyueHue kuciopona M3 MEPOKCHAA BOJOPOAA U BOJIBI,
neruapartanus draHoisia. [lenmouka npeBpamenuii P — P2Os — H3POs; cBoiicTBa consiHON U
YKCYCHOM KHUCIIOT; peaKInu, UAyIIHe ¢ 00pa30BaHUEM OCallKa, ra3a U BOJbI; CBOMCTBA METALIOB;
OKUCJIEHUE albJeruja B KHUCIOTY W CHOUPTAa B aubAeruj. Peakuuu ropeHus; peakuuu
SHIO0TEPMHUUECKUE HA MIPUMEPE PEAKINH Pa3oKeHus (3TaHOJa, KATUITHOW CEUTPBI, U3BECTHSKA
WIM MeJa) U 5K30TepMUYECKHe Ha MpHuMepe peakiuil coenuHeHus (oOeciBeyrBaHue OPOMHOMN
BOJIbl M PacTBOpA MEpMaHTaHaTa Kalusl STUJICHOM, TallleHue U3BecTU W Jp.). B3aumonelictBue
LMHKA C pacTBOpPaMH COJISHOM M CEPHOM KUCIOT IpPU pa3HbIX TeMmIeparypax, MpU pa3HbIX
KOHIIEHTPALIUAX COJSHOM KHCIIOTBI; pPa3JIOkKEHUE IMEePOKCHUIA BOJOpPOJAa C IMOMOIIBI OKCHJIA
mapranna (IV), karam a3pl chlporo msica U ChIporo kaprodens. B3aumoneiicTBue IuHKa C
Pa3IMYHON MOBEPXHOCTHIO (MOPOIIKA, MUK, TPAHYN) ¢ KUCIOTOH. MOJENb «KUTISIIETO CIIOS.
Cmenienne paBHoBecus B cucteme Fe3* + 3CNS «» Fe(CNS)s; OMblLIeHHE KHPOB, PeaKiUu
sTepuduKanuy. 3aBUCUMOCTh CTETIEHH SJIEKTPOJUTUYECKOM TUCCOLMUAIMN YKCYCHOW KHCIIOTBI
oT paszbaBnenus. CpaBHenue cBoiictB 0,1 H pacTBOpoB cepHOWl U CEPHHUCTOM KHUCIOT;
MYpPaBbMHOM M YKCYCHOW KHUCJOT; THUAPOKCHJIOB JUTHUS, HATpus W Kaimuss. WHaukatopsl u
M3MEHEHHE MX OKpPacKd B pas3NHuHbIX cpemax. CepHOKHUCIBIH U (epMEHTATHUBHBIA THUIPOIH3
yriaeBoaoB. ['uaponus kapOoHATOB, Cynb(}haTOB, CHIMKATOB IIENOYHBIX METANIOB, HUTPATOB
nuHKa uii ceuHna (I1). ['maponus kapbuaa KaabIus.
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JlabopaTopHble onbIThL. 3. [loslyueHne KucIopoaa pas3ioKEHUEM NIEPOKCHIA BOJOPOIA
u (wm) nepmanranara kanus. 4. Peaknuu, uaymue ¢ oOpa3oBaHHEM OCajKa, ra3a U BOJBI JUIS
OpraHMYECKUX W HEOPraHUYECKUX KHUCIOT. 5. Mcnonp3oBaHME WHIMKATOPHOM Oymaru s
onpezneneHust pH citoHbl, )KeTyA0YHOrO COKa M JPYTUX COKOB OpraHM3Ma uenoBeka. 6. PasHbie
CJly4au THJIpOJIn3a COJICH.

IIpakTnueckas padora Ne 2: CkopocTh XUMHUUYECKUX PEAKIIUI, XUMUYECKOE PAaBHOBECHE
IpakTHyeckasi padora Ne3: Pemrenue sKCriepuMEHTANBHBIX 3aa4 M0 TeMe « X UMHYECKUE
peaxKum».

Kontponbhas padoTta No2: «XuMu4YecKrue peakiumy.

Tema 4

BemecTBa n ux cBoiicrBa (39 u)

Knaccugpukayusa neopzanuueckux eeuwyecme. Ilpoctoie u cioxHbie Bemecta. OKCHUIBI,
ux kinaccupukanus. ['mapoxkcuapl (OCHOBaHMSI, KHUCIOPOJICOAEPKALIUE KUCIOThI, aM(pOTEepHbIE
ruapokcuabl). Kucnotsl, ux knaccupukanus. OcHoBanus, ux kinaccupukanus. Conu cpenHue,
KHCJIbI€, OCHOBHBIE U KOMIUIEKCHBIE.

Knaccugpukayusa opeanuueckux eewyecme. YTneBoaopoabl U Kiaccu(UKalus BEIIECTB
B 3aBHCHMOCTH OT CTPOEHHUS YIJIEpOJHOM wenu (anudaruyeckue M LUKINYECKHE) U OT
KpaTHOCTU CBsi3eH (mpenenbHble W HempeaenbHble). ['omonorumueckuit psia. IlpomsBogHbie
YTJEBOAOPOJIOB: TaJOT€HANKAaHbl, CHUPTHI, (DEHONbI, ambAETUABl M KETOHBI, KapOOHOBBIE
KHCJIOTBI, IPOCTHIE U CIOXKHBIE F3UPHI, HUTPOCOEINHEHUS, aMUHbI, aMUHOKHUCIIOTHI.

Memannwr. Tlonoxenne mertamioB B mnepuoandeckod cucreme .M. MenaeneeBa u
CTpoeHHe uX aTroMoB. [IpocThie BelecTBa — METaIbl: CTPOCHUE KPUCTAUIOB U METaJuIndecKas
XUMHUecKas CBs3b. AsmoTponus. OOmue gusndeckue cBoiicTBa MeTamioB. P craHgapTHBIX
ANIEKTPOJHBIX MOTeHUuanoB. OOmue XWMHUYECKHE CBOMCTBA METAJUIOB (BOCCTAHOBUTEIbHbBIE
CBOWCTBA): B3aMMOJICUCTBHE C HEMETaUIaMU (KHCJIOPOJOM, TajoreHaMH, CEepoH, a30ToM,
BOJIOPOJIOM), C BOJOH, KUCJIOTaMH M COJSIMH B PAacTBOpaX, OPraHUYECKUMHU COEIUHEHUSIMU
(cmuptamu, rajoreHajKaHaMu, (EHOJIOM, KHUCIOTaMH), CO Iejo4aMH. 3HAYCHHE METaUIOB B
MIPUPOJIE U B KU3HHU OPraHNU3MOB.

Kopposua memannoe. llonsitne «koppo3usi MeTaLIoOB». XHMHYECKas KOpPPO3Us.
DnexTpoxuMuueckas Kopposus. CriocoObl 3alIUThl METAIJIOB OT KOPPO3HH.

Oobwue cnocoovt nonyuenus memannos. Mertaubl B npupoae. Mertautyprus u ee
BHJIBL: IUPO-, TUJPO- U AIEKTPOMETAJULYPrus. DJIEKTPOJIN3 PACIUIABOB U PACTBOPOB COECIMHEHUN
METAJUIOB U €r0 NPAKTUYECKOE 3HAYECHUE.

Ilepexoonvie memannsl. Xenezo. Menp, cepebpo; LHMHK, PTYTh, XpOM, Mapraserl|
(HaxokJIeHHEe B MPUPOJIE; MOJYYEHHE M MPUMEHEHUE MPOCTHIX BEIIECTB; CBOMCTBA MPOCTHIX
BEIIECTB; BAKHEHIIINE COSTUHEHHUS).

Hememannwl. [lonoxenue HemetrauioB B nepuoanueckou cucreme .M. Menzaeneesa,
CTPOECHHME UX aTOMOB. DJIEKTPOOTPHULATENBHOCTh. MIHEpTHBIE ra3bl. JIBOMCTBEHHOE MOJIOKEHUE
BOJIOpOJa B Iepuoanyeckoud cucteme. Hemeramnsl — mpoctele BemiecTBa. X aromHoe u
MOJIEKYJIIPHOE CTpOEHHE. AJUIOTPOIHUS U €€ MPUYMHBL. XHMHYECKHE CBOMCTBA HEMETAJIOB.
OkucIUTENbHBIE  CBOMCTBA:  B3aUMOJEMCTBHME €  METaUlaMHM, BOJOPOJOM,  MEHee
EKTPOOTPULIATEIBHBIMU HeMeTaJlJlaMH, HEKOTOPBIMH CJIOKHBIMU BEIIECTBAMM.
BoccranoBuTenbHbIE CBOWCTBA HEMETAIOB B PEAKIMAX €O (PTOPOM, KHCIOPOIOM, CIOKHBIMU
BEIIECTBAMU-OKUCIUTENIAMHU (a30THOM U CEPHOM KUCIOTaMU U JIp.).

Bonoponnsie coenunenns HeMeTauioB. [lonydeHne ux cuHTE30M U KOCBEHHO. CTpoeHue
MOJIEKYJI M KPHUCTAJUIOB 3THX coeauHeHuil. Pusnmdeckue cpoiicTBa. OTHOIIEHHE K BOJE.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOKCTB B IEPUOAAX U IpyNIax.

Heconeo6pa3yroliye u coneodpa3yroniue OKCHIbI.

Kucnoponnbsie kuciaotel. M3MeHEHHE KHUCIOTHBIX CBOWCTB BBICHIMX OKCHUIOB H
TUAPOKCUAOB HEMETAJUIOB B MEPUOJAX U TpyIIax. 3aBUCUMOCTb CBOWCTB KHUCJIOT OT CTENEHHU
OKHCJIEHHS HEMETAIJIA.

LokyMeHT co3aaH B anekTpoHHow copme. Ne 44 ot 10.02.2024. UcnonHuTenb: Ncxakosa O.A. ' INIEKTPOHHBIH
CtpaHuua 7 n3 11. CtpaHnua cosgana: 10.02.2024 11:09 =¥ TATAPCTAH



Kucnomwut opzanuueckue u Heopzanuueckue. Kuciotel B CBET€ INPOTOJIUTUYECKON
teopun. CompspKeHHBIE KHUCIOTHO-OCHOBHBIE mapbl. Kiaccudukanuss opraHudeckux u
HEOpraHUYecKux KuciaoT. OOmue cBONHCTBAa KHCIOT: B3aUMOJCIHCTBUE OpPraHUYECKUX U
HEOPraHUYECKUX KUCIOT C METAJUIaMH, C OCHOBHBIMU OKCHJaMH, C aM(OTEPHBIMH OKCHJIAMH U
THIPOKCUAAMH, C COJIsIMH, oOOpa3oBaHue CIHOXKHBIX 3pupoB. OCOOEHHOCTH CBOWCTB
KOHIICHTPUPOBAHHON CEepHOW © a30THOW KHCIOT. OCOOEHHOCTH CBOWCTB YKCYCHOW U
MYPaBbUHOM KHCIIOT.

OcHnoeanusa opzanuueckue u Heopzanuyeckue. OCHOBaHUSL B CBETE NMPOTOIUTUYECKOU
teopun. Kitaccuukanus OpraHidecKuX U HEOPraHMIEeCKUX OCHOBaHMA. XHUMHUYECKUE CBOWCTBA
IeJI0YEeH W HepaCTBOPUMBIX OCHOBaHWI. CBOMCTBA OCCKUCIOPOIHBIX OCHOBAHHWI: aMMHaKa U
aMuHOB. B3auMHO€ BiIMsIHUE aTOMOB B MOJIEKYJI€ AaHUJIMHA.

Amgpomepnvie opzanuueckue u  Heopzanuueckue  coeouneHus. AMpoTepHbIC
COEIMHEHUSI B CBETE IMPOTOJUTUYECKOW Teopuu. AMPOTEpPHOCTh OKCHIOB U THUJPOKCHIOB
HEKOTOPBIX METAJUIOB: B3aUMOJICHCTBUE C KUCJIOTaMM U IienoyaMu. [IoHSATHE O KOMIUIEKCHBIX
coenuHeHusx. KommuekcooOpas3oBarenb, JWraHabl, KOOPAMHALMOHHOE 4YHCIIO, BHYTPEHHSS
cbhepa, BHemHss chepa. AMPOTEpHOCTH AMHUHOKHCIIOT: B3aUMOJICHCTBHE AMHHOKHCIOT CO
Ie04YaMu, KUCIOTaMH, CIUPTaMH, JPYT ¢ Apyrom (0Opa3oBaHUe MOJUIEIITHIOB), 0Opa30BaHUE
BHYTpEHHEH cou (OUIOJISIPHOTO HOHA).

I'enemuueckasa c6a3p Mmedxcdy Kraccamu OpP2AHUYECKUX U HEOP2AHUYECKUX
coeounenuii. IToHsITHE O TEHETUYECKOM CBA3M W TEHETHYECKUX PANAaX B HEOPraHWYECKOW W
opranMueckod xumuu. ['eHeTmueckue psaabl MeTalyia (Ha NpUMepe Kalbliug U Kelesa),
HeMeTaia (Ha MpUMepe cepbl U KPEMHHs), MEPEXOJHOTO 3JIeMeHTa (Ha MpHMepe LMHKA).
'enernueckue psiabpl U TEHETUYECKas CBS3b B OpPraHMYECKOM XUMHH (U1 COEAMHEHUH,
coJieprKaluX JiBa aToMa yriepoja B MoJiekyie). EquHcTBO Mupa BelecTs.

Pacuernble 3amaum. 1. Bperumcienwe Maccbl wid oObeMa MPOIYKTOB PEAKIIUU TIO
M3BECTHON Macce WM 00beMy MCXOJHOTO BEIIECTBA, COAEpIKaIlero npuMecu. 2. Beraucnenue
MacChl MCXOJIHOTO BEIIECTBA, €CJIM M3BECTEH NPAKTUYECKHM BBIXOJ M MACCOBAasl JI0JS €ro OT
TEOPETUYECKH BO3MOXKHOTO. 3. BbhIunciaeHus: 1o XUMUYECKUM YPaBHEHHUSM PEAKIIMi, €ClIU OJHO
W3 pearupyronux BEHIeCTB JaHO B u30bITKe. 4. OnpeneneHue MOJICKYISIPHON (POPMYITbI
BEI[ECTBA [0 MAaCCOBBIM JOJSIM 3JeMeHTOB. 5. OrmpeneneHre MOJEKYIIpHON (HOpMyIIbI
ra3oo0pa3HOro BeHIeCTBa IO H3BECTHOM OTHOCHUTEIBHOHM IJIOTHOCTHM W MAacCOBBIM JIOJISIM
aneMeHToB. 6. HaxoxxieHue MosnekynsipHoit ¢hopMyibl BeliecTBa Mo Macce (00beMy) MPOIyKTOB
cropanus. 7. KoMOuHMpoBaHHbIE 3a1a4H.

Jemoncrpanun. Komnekuus «Knaccupukannus HEOpraHMYECKUX BELIECTBY» U 00paslibl
npencraButenei kinaccoB. Komnexnus «Knaccudukanus opraHM4eCKHX BEIIECTB» M 00pasIibl
npeAcTaBUTeNe KiaaccoB. Moiean KpUCTaNIMUEeCKUX PEelIeTOK MeTallIoB. KosuieKkius MeTamuioB
C pa3HbIMU (PU3NYECKHUMH CBOMCTBaMH. B3anmoelicTBure: a) TUTHS, HATPHsL, MarHUs U Kele3a ¢
KHCIIOPO/IOM; 0) IIEJTOYHBIX METAIJIOB C BOJOW, CIUpTaMu, (DEHOJIOM; B) LIMHKA C PacTBOPaMU
COJISTHOM U CepHOU KHCIIOT; T) HATPUs C CEpPOM; /) allOMUHHUS C UOJOM; €) jKelie3a C pacCTBOPOM
MEJHOTO KYIOpoca; ) aJlOMUHHUS C PaCTBOPOM €IKOTO HaTtpa. OKCHIABI U THAPOKCHIBI XpoMa,
UX ToJlydyeHue u cBoiictBa. [lepexon xpomara B 6uxpomar u obpatHo. Kopposus meTtannos B
3aBHUCHUMOCTH OT YCIOBHUH. 3aluTa METaNIOB OT KOPPO3UU: 00Pa3Ilbl «HEPIKABEEK», 3aIIUTHBIX
nokpeIThil. Kosmekuust pya. D1eKTpoau3 pacTBOPOB cosieil. Moaenu KpUCTAIIIMYECKUX PEHIETOK
uoaa, anmasza, rpadurta. Amnorponus Qocdopa, cepsl, kuciopona. BzaumopeiicTBue: a)
BOJIOPO/Ia C KHCIOPOJOM; 0) CYpbMBI C XJOpPOM; B) HAaTpHs C MOJOM; T') XJIOpa C pacTBOPOM
Opomuaa Kanus; 1) XJIOPHOM U CEpPOBOAOPOJTHON BOJBI; €) obeclBeUMBaHUE OpPOMHOUM BOJBI
STWJIEHOM WK anetwieHoM. llomydeHune u CcBOMCTBAa XJIOPOBOAOPOJA, COJITHOM KHCIIOTBHI H
ammuaka. CBoiicTBa COJITHOW, pa30aBICHHON CEpHOM M YKCYCHOW KucioT. B3aumoneiictBue
KOHIICHTPUPOBAHHBIX CEPHOM, a30THOM KUCIOT U pa30aBICHHON a30THOW KHUCIOTHI C MEJbIO.
Peakuust «cepeOpsiHOTO 3epkana» i MYpaBbHHOM KHCIOTHL. B3ammojeiicTBue pacTBopa
TUAPOKCUAA HATpUs C KUCIOTHBIMH oOkcuaamu (okcuaoM yriepona (IV)), amdoreprbimu

7

LokyMeHT co3aaH B anekTpoHHow copme. Ne 44 ot 10.02.2024. UcnonHuTenb: Ncxakosa O.A. ' INIEKTPOHHBIH
CtpaHuua 8 n3 11. CtpaHnua cosgana: 10.02.2024 11:09 =¥ TATAPCTAH



ruApoKcHaaMu (TUIPOKCUIOM LIMHKA). B3aumoaeiicTBue aMmMuaka ¢ XJIOpOBOJIOPOIOM U BOJIOM.

AHQJIOTUYHO U1l METWJIaMHHA. B3anMonaeicTBHE aMUHOKHUCIOT C KUCJIOTaMU M IIEJIOYaMHU.

Ocymiectienue nepexonoB: Ca — CaO — Ca(OH)2; P — P20s — H3POs — Ca3(PO4)2; Cu —

CuO — CuSO4 — Cu(OH)2 — CuO — Cu; CoHsOH — C>Hs — C2H4Br.

JlaGopaTopHble onbIThbl. 7. O3HaKOoMJIeHHE C OOpa3llaMu MPEICTaBUTENEH pa3HBIX
KJIaCCOB HEOPraHMYECKUX BemiecTB. 8. O3HaKOMIIEHHE C 00pa3laMH NpEACTaBUTENCH pasHBIX
KJIaCCOB OpraHMYecKux BemiecTs. 9. O3Hakomienue ¢ kosuiekuuen pya. 10. CpaBHeHHEe CBOMCTB
KpeMHUeBOi, (ocPOopHO, CEpHON U XJIOPHOM KHUCIIOT; CEPHUCTON U CEPHON KHUCIIOT; a30TUCTOMN
u asotHoM kwcior. 11. CBolicTBa consHOW, cepHOM (pa30.) W YKCyCHOW KucioT. 12.
BsanmopelicTBre ruApoKcHIa HATpHUs C coiisiMu, cyabdatom Meau (1) m XxjIopumpom aMMOHHS.
13. Paznoxenue rugpokcuna menu (I1). Ilomydyenue ruppoxcuia alrOMUHHUS U U3YyYEHHE €O
aM(}OTepHBIX CBOKCTB.

IIpakTnueckas padora Ned: ['eHeTnueckas CBsI3b MEXy KJlacCaMH OPraHUYECKUX U

HEOPraHMYECKHUX COEIUHEHU.

IpakTuyeckas padora NeS: Ilomydenne, coOupanue u pacro3HaBaHUE Ta30B U HU3YUYCHHUE UX

CBOWCTB.

IIpakTyeckas padora Ne6: Penienue skciepuMeHTaIbHBIX 3a/1a4 110 HEOPraHUYeCKOM

XUMUH.

IIpakTHyeckas padora Ne7: PemeHne sKkCrIepuMEHTANIBHBIX 337a4 10 OPraHU4eCKON XUMHUH.

IIpakTuyeckas padora Ne8: CpaBHEHUE CBOWCTB HEOPraHMYECKUX M OPraHUYECKUX
COEIUHEHU.

Tema §

Xumuuecknii npakrukym (8 v)ti(nposooumca ¢ memax)

1. Tlomydenne, cobupaHue W pacrlo3HaBaHWE Ta30B W HM3y4eHHUE HMX CBOMCTB. 2. CKOpPOCTh
XUMHUYECKUX  peaKkluid, XUMHUYECKoe paBHOBecue. 3. CpaBHEHHE  CBOWCTB
HEOPraHMYECKNX M OPraHNYECKUX coeAUHEHUM. 4. Penienne 3KCnepruMeHTalbHbIX 3a4a4
no teMe «l'maponus». 5. PelieHWe SKCIEPUMEHTANIBHBIX 3a7ad IO HEOPraHUYeCKOU
XUMHUHM. 6. PellleHMe SKCHEPUMEHTAIBHBIX 3aJad [0 OPraHuYeCcKOu XuMuu. 7.
I'eneTndeckass cBs3b MEXAY KJIACCaMHM HEOPraHWYECKUX M OPraHWYECKHX BEIECTB. 8.
Pacno3naBaHue miaacTMacc U BOJIOKOH.

Tema 6

Xumus u ooumectno (7 u)

Xumua u npouzeoocmeo. XuMH4eCKasi MPOMBIIIIEHHOCTb, XUMHUYECKasl TEXHOJOTHS.
ChIpbe 11 XUMHUYECKOW MPOMBIIIJIEHHOCTH. Boa B XMMUYECKON IPOMBIIUIEHHOCTU. DHEPrus
JUIsl XUMHYECKOTO MpOu3BOJIcTBA. HayuHble IPUHIUIIBI XUMHUYECKOTO IMPOU3BOJACTBA. 3alllUTa
OKpYXalollled cpelpl U OXpaHa Tpyda NPU XUMHUYECKOM Mpou3BOACTBE. OCHOBHBIE CTaauuU
XMMHUYECKOTO MTPOU3BOJICTBA (aMMHUaKa U MeTaHoa). CpaBHEHHE MTPOU3BOJICTBA ITUX BEIIECTB.

Xumusa u cenvckoe xo3aicmeo. XvuMu3alusi CEJIbCKOTO XO35MCTBA U €€ HANpPAaBIICHHUS.
Pacrennss w mouBa, mnouBeHHBIM moryomarommii komruieke (IIIIK). YaoOpenus u ux
knaccudukanus. XUMHUYECKUE CPEICTBA 3allUThl pacTeHuid. OTpullaTenbHbIE MOCIEICTBUSL
MIPUMEHEHHUSI IECTUIUAOB U 60pbh0Oa ¢ HUMHU. XUMHU3AIUs >KUBOTHOBOICTBA.

Xumusa u IKonocus. XMMUUECKOE 3arpsA3HEHUE OKpyxkawmed cpensl. Oxpana
rupocdepbl OT XHUMHYECKOTro 3arpsizHeHus. OxpaHa TOYBBI OT XUMHUYECKOTO 3arps3HEHUS.
Oxpana atMochepsl 0T XUMUYECKOTO 3arpsi3HeHus. OxpaHa ¢Guopsl U payHBl OT XUMUYECKOTO
3arpsi3HEHUs. BUOTEXHOJIOTUsI U TEHHAsl MHKEHEePUs.

Xumus u noéceonesnan dHcusnp uenosexa. Jlomamsss anredka. Moromue u YUCTALIIE
cpenctBa. CpenctBa OOpbObI € OBITOBHIMH HaceKOMbIMU. CpencTBa JHMYHOM TUTHEHBI H
KOCMETHKU. XUMHS U NHIa. MapKUpoBKa yIMakKOBOK MUIIEBBIX MPOAYKTOB U MPOMBIIIIEHHBIX
TOBAapOB U YMEHHUE UX YATATh. JKOJIOTHUS KUIHILA. XUMHS U T€HETHUKA YeJIOBEKa.
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https://nsportal.ru/shkola/khimiya/library/2018/12/06/tematicheskoe-planirovanie-po-himii-9-kl-2-chasa-po-programme-o-s#ftnt1

JdemoncTpauuu. Mojenu Npou3BOACTBA CEPHOM KHUCIOTHI M amMmuaka. Kosueknus
ynoOpenuii u necturuaoB. OOpasibl CpeicTB OBITOBOM XMMUHU U JIEKAPCTBEHHBIX MPENapaToB.
Komnekuu cpecTB rUrueHsl ¥ KOCMETUKH, IIPENapaToB OBITOBOM XMMHH.

JlaGopaTopHble onbIThl. 14. O3HaKOMIIEHHE C KOJUICKIUEH yIOOpeHUI U MECTULIUIOB.
15. Os3nakominenue ¢ oOpa3mamu CpeicTB OBITOBOM XMMHUHU M JIEKAPCTBEHHBIX IIPEMaparos,
M3Y4YE€HHE HHCTPYKLIUH K HUM IO IIPaBUIIbHOMY U 0€3011aCHOMY IPUMEHEHHUIO.

Hrorosas kouTpoinKHas padoTa 3a kypc 11 kimacca
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Jluct cornacoBaHus k gokymeHTy Ne 44 ot 10.02.2024
MHnunaTop cornacoBaHus: Micxakosa [.A. CekpeTapb
CornacoBanue nHnyumpoBaHo: 10.02.2024 11:10

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1| Ocunosa O.A. 10.02.2024 - 11:43
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