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Pabouasi nporpamma nmo XxuMuu

11 kaace
(3 yaca B Hemesmio, 102 yaca B roa)

IHosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamMMa 1o XuMHM COCTaBJI€HA HAa OCHOBE (peepanbHOr0 KOMIOHEHTA IOCYIapCTBEHHOTO
00pa3oBaTENBHOIO CTaHAAPTA MOIHOTO (001ero) oopa3oBaHus Ha 6a30BOM YpOBHE, YTBEPXKIEHHOTO 5 MapTa
2004 rona mpuka3 Ne 1089, Ha ocHOBE IPUMEPHOM MTPOrPaMMBbI IO XUMUU JI1 OCHOBHOM ILIKOJIbI U Ha OCHOBE
porpamMMbl aBTOpCcKoro Kypca xumun i 8-11 kimacco O.C. I'abpuensina «IIporpamma kypca XuMuu s 8-
11 xmaccoB obieo0pazoBarensHbIX yupexaenuii, aBrop O.C. 'abpuensu. — M.: JIpoda, 2007 — 80c.»

PaGowas mporpamma mTpeaHasHayeHa Juis  u3ydeHus xumuum B 11 Kiacce cpenHen
o0meo0Opa3oBaTeNbHOM  MKOABI 1O  yueOHuKy «Xumust 11 kimacc. ba3oBeiii ypoBeHb: YUeOHHK is
obmeoOpazoBarenpHbIX yupekaeHuit. ['abpuensa O.C.- M.: Jlpoda, 2008.-218c. YueOHHK COOTBETCTBYET
beneparbHOMY KOMIIOHEHTY TOCYJAapCTBEHHOIO0 0Opa30BaTEIbHOTO CTaHJIapTa OCHOBHOIO  OOMIEero
o0pa3oBaHMs 10 XMMHUU M peanu3yeT aBTopckyro nporpammy O.C. I'abpuensna. Bxogut B ¢enepanbHblit
nepevyeHb Y4eOHMKOB, PEKOMEHIOBaHHBIX MUHHCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit @enepanuu K
HCIIOJIb30BaHMI0 B 00pa3oBaTeIbHOM IIpoliecce B 00I11e00pa3oBaTeNbHBIX yupexaeHusx, Ha 2011/2012
y4eOHBII roJi, YTBEp»KACHHBINA MpukazoM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit @enepauuu ot
24 nexaOpst 2010 1. Ne 2080. YueOnuk nmeer rpud «Pekomen10BaHo MUHHUCTEPCTBOM 00pa30BaHUs U HAYKU
Poccuiickoit denepanum.

B cootBerctBUM C  (QenepalbHbIM  0a3sUCHBIM  y4€OHBIM  IJIAHOM Ui OCHOBHOT'O OOIIEro
o0pa3oBaHMst M B COOTBETCTBMM C yueOHbIM I1aHoM MBOVY Vcerb-Ksaxtunckoit COII  mporpamma
paccuMTaHa Ha npenojaBaHue Kypca XxuMuu B 11 kiacce B oobeme 3 yaca B Henento (102 yvaca, 34 yueOHbIE
Hezenu). 1 yac moGaBiieH U3 HIKOJBHOTO KOMIIOHEHTA ISl IPOBEACHHS MHANBUAYAbHO-TPYIIOBBIX 3aHATHH
¢ 1eabl0 noaroToBku K EI'D mo xuMmumn.

KonnyecTBO KOHTPOJIBHBIX paboT 3a roj — 5

KonnyectBo npakTuueckux pador 3a rox —6

Crpykrypa nokymeHTta. PaGouas mporpamMma BKJIIOYAET pa3/eibl: MOSCHUTENbHYIO 3aIUCKY; LIETU
U3Y4YEHUs Kypca; MOSCHEHHWE K H3MEHEHHUSM B aBTOPCKOM MporpamMme; TOJOBOM KaJeHAapHbIH TIpaduk
TEKYILEro KOHTPOJIs; TeMaTUYecKoe IUIAHUPOBAaHHE; NIepeueHb KOHTPOJIBHBIX Pa0doT; MepeyeHb MPAaKTHYECKUX
paboT; mepevyeHb J1adOpPaTOPHBIX OMNBITOB; KaJICHIApHO-TEMATHYECKOE IJIAHWPOBAHUE; COJEp)KaHHE Kypca,
TpeOOBaHUS K YPOBHIO MOATOTOBKM yuamuxcs 11 kimacca; MHQOPMAIMOHHO — METOJUYECKOe OOecleyeHue,

KpUTEPUU OLICHUBAHMSI.



B paGoueii mporpaMMe Haluid OTpakKeHUE eI U 33Jaud U3YyYEHUs XMMHHU Ha CTYNEHU IOJHOTO
ob1iero o0pa3oBaHusl, U3JI0KEHHBIE B TOSICHUTENIFHON 3anucke [IpumepHoit mporpaMMel o XUMuu. B Helt Tak
K€ 3aJI0’)KEHBI BO3MOXXHOCTH MPETYCMOTPEHHOTO CTaHAapTOM (POPMHUPOBAHHS Y 00yJaromuxcs o0uieyae0HbIX
YMEHHH U HaBBIKOB, YHUBEPCAJIbHBIX CIIOCO0aX NEATEIbHOCTU U KIIOUYEBBIX KOMIIETEHIUH.

[TpuHIMIBI 0OTOOPa OCHOBHOTO M JIOTIOTHUTEIBHOTO COJIEPKaHUs CBSA3aHbI C IPEEMCTBEHHOCTBIO el
00pa3oBaHMs HA Pa3IMYHBIX CTYNEHSIX M YPOBHAX OOYydUEHUs, JOTMKON BHYTPUIPEAMETHBIX CBA3CH, a TaK ke
BO3PACTHBIMU OCOOCHHOCTSMU yYaITHXCS.

PaGouas mporpamma opreHTHpPOBaHA HA UCIIOJIb30BaHUE Y4eOHUKA:

Xumus 11 kmacc. ba3zoBblit ypoBeHb: YueOHUK miisa oOmieoOpazoBarenbHbIX yupexaenuit. ['abpuensa O.C.-
M.: Ipoda, 2011.-218c.

N3mepuTenn — KOHTPOJIbHBIE U TPOBEPOUYHBIE PA0OTHI COCTABIIEHBI C UCIOIb30BaHUEM NOCOOUS: XUMMSL.
11 xmacc: KOHTpoJIbHBIE U MpoBepouHble paboThl K yueOHuky O.C. I'abpuensna «Xumus. 11 xmace» /O.C.
I'abpuensn, [1.H. bepe3kun, A.A. YmakoBa u 1ip. — 8- uza., crepeorunt. — M.: JIpoda, 2012. — 158 c.

AHanmu3 aBTOPCKOH MporpaMMbl MOKas3al, 4To (OPMYJIMPOBKAa TEM M PAa3lelOB HE COOTBETCTBYET
[Tpumepnoii mporpamme. ConepkaHue yueOHHUKA HE BCET/Ia OTBEYAET MPUMEPHOU M aBTOPCKOH Mporpammam,
no3tomy (opmynupoBka Tem ypokoB Ne 19-24 (mo teme: «BemiecTBo») M IUIAHUPOBAHHME COCTABJICHO IO
[IpumepHoOil TporpaMmMe © HE COOTBETCTBYeT Yy4eOHHMKY. B ydeOHUKE S3TOT MaTepuan MPaKTHYECKH
OTCYTCTBYET, TUOO AJIEMEHTHI 3TUX 3HAHUN HAXOJSATCS B paCCESTHHOM BU/IE.

Ha ocHoBanuu toro, yto pabouas mporpamma Obljla cocTaBieHa Ha ocHoBe [IpumepHOIl mporpamMmbl
OCHOBHOT0 00111€r0 00pa30BaHus IO XMMHUH U aBTOPCKOH, ObUIM BHECEHBI CIIEIYIOIINE U3MEHEHHUS:

- B aBTOPCKYIO:

e HaWMEHOBaHHE pa3/JeJIoB U TEM COOTBETCTBYIOT [IpuMepHOii mporpamme;

e BCE JIEMOHCTpaluu, Ja0OpPAaTOpHBIE OMbBITHI, MPAKTHUUECKHUE 3aHATHS B3SAThl M3 NPUMEPHOI
IIPOrpaMMBbl;

e BKIIOYEH ypok mo Teme: «EauHas mpupoaa XUMHUYECKHUX CBSI3€H», TaK KaK OH COOTBETCTBYET
IIpumepHoOii mporpamme;

- B IPUMEPHYIO:

e o0mmMe XHMMHUYECKHE CBOMCTBA METAUIOB (Y4WUThIBasg TpeOOBaHUS K YPOBHIO IOATOTOBKU
BBIITYCKHHUKOB);

e  «Boodopoonas ceaze» u «/ucnepchvie cucmemuly - membl NOOIEHCAM U3YUEHUIO, HO He BKIIOYEHbl
8 mpedosanusl K ypOBHIO NOO20MOBKU 8bINYCKHUKOB,

Tak xak gaHHas mMporpaMMa paccurTaHa Ha 3 daca B Heaenmto (102 vaca), yBennueHO KOJUYECTBO YacOB
110 BCEM pazzenaM (Kpome paszziena «MeToabl o3HaHHWs B XMMUN») HA UHAWBUAYAJIbHO-TPYIIIOBBIE 3aHSTHS

110 noArotoske kK EI'D, uro no3BosseT peann3oBarb NIPUMEPHYIO U aBTOPCKYIO IPOTrpaMMy.



ABTOpPCKOH MPOrpaMMe COOTBETCTBYIOT YPOKH IO TEMaM:

e ArperaTHble COCTOSIHMS BEILIECTBA.

e Maccosas u 00vemnas 0011 KOMROHeHmMOo8 6 cmecu. Maccosas 0o npumecel.

e KayecTBeHHBIE pEeaKIMU HA HEOPTaHUYECKUE BEIIECTBA M MOHBI (MICHTU(UKALUS HEOPraHMYECKHX
COCIMHECHHM ).

Y4uTeIBas OCHOBHYIO HJEI0 aBTOPCKOIO Kypca — €IMHCTBO OPraHMYECKON U HEOPraHMYECKON XMMHUHU Ha
OCHOBE OOIIHOCTH MOHATHI, 3aKOHOB U TEOPUH, IPEIyCMAaTPUBACTCA U3YUYEHHE TEM 10 OPTaHUYECKON XUMHUU:

e Teopus cTpoeHUs XUMUYECKUX coenuHeHui A.M.byTtieposa.

e Kiaccugukanus opraHM4ecKuX COeMHEHU.

e Oco0eHHOCTH peakLuil B OpraHuYecKol XUMHUH.

e Teopus ctpoenns xumuueckux coequnenuii A.M.bytieposa.

e ['eHernueckas cBA3b MEKIY KJlJaCCaMH HEOPraHUYECKUX U OPraHUYECKUX COETUHEHUH.

Ieau n3dyyenus Kypca
H3yuenue xumuu 6 0OCHO6HOU WIKONE HANPAEIEHO HA 0OCMUIICCHUE CTIEOYIOUUX UeTIell:

e OcBoeHHe BaKHEHINMX 3HAHMH 00 OCHOBHBIX IIOHATHSX U 3aKOHAX XHUMHHU, XHMUYECKOU
CHUMBOJIUKE;

® OBJIA/ICHHEe YMEHHUSIMU HaOII01aTh XUMUYECKHE SIBIEHUS, TPOBOJUTh XUMUYECKHH IKCIIEPUMEHT,
MIPOU3BO/IUTH PAacUEeThl HA OCHOBE XMMHMUYECKHX (POPMYII BEIIECTB M YPaBHEHUH XMMUYECKUX peaKIuii;

e pa3BUTHe T[I03HABATEIbHBIX MHTEPECOB U HWHTEIUIEKTYyaJbHBIX CIOCOOHOCTEM B Ipolecce
MIPOBEJECHUSI XMUMHUYECKOTr0 3KCIEPHUMEHTa, CAMOCTOSTEIbHOIO NPUOOPETEHUs 3HAHUHW B COOTBETCTBUU C
BO3HUKAIOIIMMU >KU3HEHHBIMU TOTPEOHOCTAMU;

e BOCNMTAHUE OTHOIIEHMS K XHMMHUU KaKk K OJHOMY M3 (YHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M 3JIEMEHTY 00Ile4eTI0BEYECKON KYIbTYPBHI;

¢ MNpUMeHEHHe TOJY4YeHHBIX 3HAHUH M yMeHMil Uit 0€30MacHOTO MCIIOJIb30BaHMS BEIECTB U
MaTepuajgoB B OBITY, CEIbCKOM XO3SIMCTBE M Ha IMPOW3BOJICTBE, pEIIEHUS MPAKTUYECKUX 3a7ad B
IIOBCEIHEBHOM JKU3HU, NMPENYNPEKACHNS SBICHUM, HAHOCALIMX BPE] 310POBBIO YEJIOBEKA U OKPY’KAOLIEH
cpene.

C 2010 roma MBOY «¥Ycte-Kaxtunckas COIL» tecHo cotpyaHuvaer ¢ bypsarckoin ['ocypapcTBeHHOM
CEIBCKOXO03sMCTBEHHOM akageMuent no cucrteMe «lllkona-BY3». Yuammecs mo okOHYaHUM MIKOJIBI MOTYT
noctynath B BI'CXA nHa mo60#t ¢akynbTer, o utoram caauu EI'D. B cBs3u ¢ atum B 10 u 11 kmaccax

6610 100aBIeHO 10 | Yacy XUMUH U OMOJIOTUH JIOTIOJIHUTEIBHO.



Cooeprcanue mem yuedoHo2o Kypca

IToBTOpenue 3a kypc 10 kaacca (9u)

Tema 1. CTpoenue atoma u nepuogudeckuii 3akon {. U. Menaesneena (9 u)

Ocnognvie cgeedeHus o cmpoeHuu amoma. Sapo: TNPOTOHbI U HEUTPOHBL. M30TOmBL. DIEKTPOHBI.
DnexTpoHHas 000yiouka. DHepreTuyeckuil ypoBeHb. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 00O0JIOYEK aTOMOB
3JIEMEHTOB 4-r0 U 5-T0 mepuonoB mnepuoanueckor cucrembl J[. M. MeHneneeBa (IEpexOAHBIX JJIEMEHTOB).
[TonsaTue 06 opbHUTANSX. S- U p-OpOUTANIN. DIEKTPOHHBIE KOH(UTYPAIITH ATOMOB XUMHUECKUX HJIEMEHTOB.

Ilepuoouueckuii 3axon /J{. U. Menoeneesa 6 ceeme yuenus o cmpoenuu amoma. Otkpeitue J[. U.
MenzeneeBbIM MEPHUOUIECKOTO 3aKOHA.

[lepuoanueckas cucremMa xumuueckux snemeHtoB JI. M. MenneneeBa — rpaduueckoe oToOpaxkeHHe
MEPUOANYECKOro 3akoHa. dusmueckuii cMbICI HOPSIKOBOrO HOMEpA 3JEMEHTa, HOMepa Iepuojia U HoMepa
rpynmbl. BaneHTHbie 35eKTpoHbl. [IpuunHbBl ©13MEHEHHsI CBOWCTB 3JIEMEHTOB B IMEPUOAAX M Ipymmax (TJIaBHBIX
MOArpyMIax).

[TonoxxeHue BOIOpOAa B IEPUOTUIYECKON CUCTEME.

3HaueHUE NEePUOIUYECKOr0 3aKOHA U MEPUOINIECKON CUCTEMBI XUMHUECKUX 3iieMeHToB [l. V1. MenneneeBa
JUTSl pa3BUTHS HAYKU Y IOHUMAHUSI XUMUYECKOW KapTUHBI MUpA.

JemoncTpanuu. Pasnuunble (QopMbl NepHOAMUYECKOW CHUCTEMbl XHMMHUYeckux snementoB J[. .
Meneneesa.

Jla6opaTopuslii onbiT. 1. KoHCTpyrnpoBaHHue MepruoAWYEcKON TaOIHIIBI JIEMEHTOB C HCIOJIb30BAHHEM
KapTOYeK.

Tema 2. CTpoenune BemecTsa (26 u)

Hounnas xumuueckas cesazv. Karnonel m annonsl. Knaccuduxanus noHoB. MOHHBIE KpUCTaUIMUECKHE
pemerku. CBOWCTBA BEIIECTB C ATUM TUIIOM KPUCTAJUIMYECKUX PEHIETOK.

Koeanenmnaa xumuueckas céa3b. INEKTPOOTpULATENbHOCTh. [losispHas M HeNoJsipHas KOBaJEHTHBIE
cBsi3u. Jumounk. [TonsipHOCTE CBSI3M M MONMSPHOCTH MOJIEKYIbl. OOMEHHBIN ¥ JOHOPHO-aKIENTOPHBIA MEXaHU3MBbI
00pa3oBaHMs KOBAJIEHTHOM CBsI3U. MOJIEKYJIIpHBIE U aTOMHBIE KpUCTAJUTMYECKUE peneTku. CBOMCTBA BEIIECTB C
TUMU TUTIAMU KPUCTAJUTMYECKUX PEIIETOK.

Memannuueckaa xumuyeckas c6a3b. (OCOOCHHOCTH CTPOEHHS AaTOMOB METAJIOB. MeTtaminyeckas
XUMHUYECKas CBSI3b U METAJUITMYECKasl KpUcTajuinueckas pemierka. CBONCTBA BEIIECTB C 3TUM THIIOM CBSI3HU.

Booopoonas xumuueckas ces13o. MexMoeKynsipHas 1 BHyTPUMOJIEKYJIIpHas BOJAOPOHAs CBS3b. 3HAUECHUE
BOJOPOJHOM CBSA3M JJIsl OPraHU3aluU CTPYKTYp OHOMOINMEDPOB.

Ilonumepuwl. TlnacTmacchl: TEPMOIUIACTBI U PEAKTOIIACTBI, UX IPEICTAaBUTENIN U NpUMEHeHue. BosokHa:
MIPUPOJIHBIE (PACTUTEIbHBIE U )KUBOTHBIC) U XUMUYECKUE (MCKYCCTBEHHBIE M CUHTETHUECKHUE), UX MPEACTaBUTEIU

" IPpUMCHCHUC.



l'azoobpasnoe cocmosanue gewyecmsa. Tpu arperatHbIX COCTOSIHUS BOJbl. OCOOEHHOCTH CTPOEHUs Ta3oB.
MossipHbIi 00beM Ia3000pa3HBIX BEIIECTB.

[Tpumepbl Ta3000pa3HBIX NPUPOAHBIX CMECEW: BO3AYX, HPUPOJHBIN Ta3. 3arpsi3HEeHHEe aTMoc(epsl
(KUCTIOTHBIC JOKIW, TAPHUKOBBIN 2P (deKT) u 60pbda ¢ HUM.

[IpencraButenu razoo0pa3HbIX BELIECTB: BOJOPOJ, KHCIOPOH, YIJEKUCIBIA ra3, aMMuak, 3TuieH. Mx
MoJIy4eHue, cCoOMpaHue 1 pacro3HaBaHue.

JKuokoe cocmosinue eewgecmsa. Bona. Ilorpebiienue Boabl B ObITY U Ha IPOU3BOACTBE. KECTKOCTh BOJBI U
CHOCOOBI €€ yCTpaHEHUSI.

MunepasnbHbie BOJIbI, UX HCIIOIb30BAHHE B CTOJIOBBIX U JIEYEOHBIX IIEJIAX.

Kunkne kpucTamibl ¥ UX IPUMEHEHUE.

Teépooe cocmosanue eewecmea. Amop(pHbIE TBEpIbIC BEIIECTBA B MPUPOAEC U B JKU3HU UYEIOBEKA, UX
3HauYeHHUE U MpUMeHeHne. Kpucramiueckoe CTpoeHre BEIIecTBa.

Hucnepcunvle cucmemsi. Ilonstue o mucnepcHbix cuctemax. /lucnepcHas ¢asza u IucnepcuoHHas cpena.
Knaccudukanuss QUCTIEPCHBIX CHUCTEM B 3aBHCHMOCTH OT arperaTHOTO COCTOSIHHS JWCHEPCHOW cpenbl |
JTUCTICPCUOHHOH (pa3bl.

['pyOonucniepcHbIE CUCTEMBI: 3MYJIbCUHU, CYCIIEH3UH, a3PO30JIH.

ToOHKOIUCTIEPCHBIE CUCTEMBI: TelIU U 30JIH.

Cocmas eewjecméa u cmeceu. BenectBa MOJEKYJISPHOIO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH
MTOCTOSIHCTBA COCTaBa BEIIECTB.

[TonsTue «1ons» U €€ pa3HOBUIHOCTU: MaccoBas (J10Ji1 3JIEMEHTOB B COEIUMHEHUM, JO0JS KOMIIOHEHTa B
CMecH — J0JI IpUMecei, 10 pacTBOPEHHOI'O BELIeCTBAa B pacTBope) M oObemHas. J[ons BbIXOJa MPOAYKTa
peakuuu OT TEOPETUUECKH BO3ZMOXKHOTO.

JemoHcTpanuu. Mojieiab KpUCTANIMYECKONW peleTKy xjopuaa HaTpus. OOpas3ipl MUHEPAIOB ¢ MOHHOM
KPUCTAIJINYECKON PEIIeTKOM: KallbluTa, rajauta. Moaenu KpUCTAIUIMYECKHX PELIETOK «CyXOro JbJa» (Wiu
Woma), anmasza, rpadura (wim  kBapua). Mogens  momekynasl  JIHK.  OOpasusl  mmactmace
(penonodopmanbaeruiHbe, MOJINYPETaH, TOIUITHUIIECH, TOJUIPONHUICH, TOJTUBUHUIXIOPUI) U U3IETHUS U3 HUX.
OO6pa3siiel BOJOKOH (IIEPCTh, MIENK, alleTaTHOE BOJIOKHO, KalpoOH, JIABCaH, HEHUJIOH) U u3aenus u3 Hux. O0pasiibl
HEOpPraHMYECKUX MOJIUMEpPOB (cepa IJIaCTHUecKas, KBapl, OKCHJ AJTIOMUHUS, NMPUPOIHBIE ATIOMOCHUIMKATHI).
Mogens MOJISIpHOTO 00beMa ra3oB. Tpu arperaTHbIX COCTOSHUS BOJbl. OOpaslibl HAKUIIM B YailHMKE M TpyOax
LEHTPaJIbHOTO OTOIUIeHUs. JKecTKOCTh BOZABI M CHOCOOBI ee ycTpaHeHus. [Ipubopbl Ha JKUAKUX KpUCTAUIAX.
OO0pa3ibl pa3TUYHBIX JUCIIEPCHBIX CHUCTEM: dMYJIbCHUHU, CYCIIEH3WH, a’dpo3oiield, renei u 3oneh. Koarymsius.
Cunepesuc. Iddext Tungans.

JlabopaTopHsble onbIThl. 2. OnpenencHue THUNA KPUCTAUIMUECKON PEIIETKH BEIECTBA M ONHCAHHUE €ro

cBOMcTB. 3. O3HAKOMJIEHHE C KOJUIEKLIMEN MOJIMMEPOB: IJIACTMACC M BOJIOKOH M M3lenus u3 Hux. 4. Mcneitanue



BOJIBl Ha JKECTKOCThb. YCTPAaHEHUE S>KECTKOCTH BOIbl. 5. (O3HAaKOMIICHME C MHUHEpaJbHBIMH BOJaMH. 0.
O3HakoMJIEHUE C IUCTIEPCHBIMU CUCTEMaMHU.
IIpakTuyeckas padora Ne 1. [lonydyeHue, coOuMpanne U paclio3HaBaHUE ra3oB.
IpakTnyeckas padora Ne 2. PenieHue npakTUYECKUX 3a/1a4 10 ONMPEACIICHUIO TJIaCTMAcC U BOJIOKOH
Tema 3. Xumnueckue peakuuu (24 u)

Peaxyuu, uoywue 6e3 usmeneHus cocmaea eewjecms. ANTOTPONUS W ALIOTPONHBIC BUIOW3MEHEHHS.
[IpuunHbl annoTponuu Ha npuMepe MoauduUKaIMii Kuciopoza, yriepojaa u gochopa. O30H, ero 6Guogoruueckast
pOJIb.

W3omepsl u u3omepus.

Peaxyuu, uoywue ¢ uzmenenuem cocmasa eewjecms. Peakuum COEIUHEHMsI, Pa3IOKEHUS, 3aMEILEHUs U
oOMeHa B HEOPraHMYECKON M OpraHMyYecKoil xumuu. Peakuuu 3K30- U sHAoTepMuyeckue. TemmoBol 3¢ dext
XUMHUYECKON peakluud U TEPMOXMMHUYECKHE ypaBHEHHUsA. Peaknum ropeHus, Kak 4YacTHBIA chy4ail
9K30TEPMHUUYECKUX PEAKIIAMN.

Ckopocmb xumuueckoti peaxyuu. CKOPOCTb XUMHUUYECKON peakiuu. 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOMN
peakuuu OT TPUPOJI PEArnpyroIIUX BELIECTB, KOHIEHTPAIUU, TeMIIepaTyphl, IUIOMAIM MOBEPXHOCTH
CONPUKOCHOBEHUS U Karanu3aTopa. Peakiuu romo- u rereporeHsble. [loHsTHE O KaTanu3e M KaTraau3aTopax.
depMeHTHI KaK OMOJIOTMUECKHE KaTaTu3aTOPhl, 0COOEHHOCTH MX (DYHKIITMOHUPOBAHUS.

Obpamumocms xumuueckux peakyui. HeoOpatumbie u oOpatumple XuMuuyeckue peakiuu. CocTosHue
XUMHUYECKOTO paBHOBECUS [UIsi OOpaTHUMBIX XHMHUECKHUX peakiui. CrnocoObl CMEIIeHHs XUMHUYECKOTO
paBHOBecHsI Ha MpuUMepe chHTe3a amMmuaka. [loHsTHe 00 OCHOBHBIX HAy4YHBIX MPUHIUIAX MPOHM3BOJACTBA Ha
IpUMepe CUHTE3a aMMHaKa UM CEpHOM KUCIIOTHI.

Ponv 600v1 6 xumuuecxoii peakyuu. VictTuaabie pacTBOPHI. PacTBOPUMOCTH M KIacCU(UKAIUS BEIIECTB IO
3TOMY MPU3HAKY: pPACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.

DIEKTPOIUTHI U HEINEKTPOIUTHI. DNEKTPOJUTHYECKas Tucconuanus. KucnoTel, OCHOBaHUS U COJM C TOYKU
3peHust TEOPUH IIEKTPOIUTUYECKOMN TUCCOLUAIINN.

XWMHUYECKHUE CBOWCTBA BOJBI: B3aWMOJCHCTBHE C METaJUIaMH, OCHOBHBIMH M KHUCIOTHBIMH OKCHJIAMH,
pa3ioxeHue u 00pazoBaHUE KPUCTAJUIOTHIPATOB. Peakiinu ruipaTaiiii B OpraHuYeCKON XUMUH.

T'uoponuz opeanuueckux u neopeanudeckux coeourenutl. Heodpatumplii rugponn3. OO6paTUMbII THIpOIIN3
COJIEH.

['unponu3 opraHM4ecKUX COEAMHEHUW M €ro MpakTH4YeCKOe 3HaueHUe JUIsl MOJyYeHUs TUAPOJIM3HOIO
CnUpTa W MblIa. buonmormdeckas poyib THAPONIM3Aa B IUIACTHYECKOM U DHEPreTHUECKOM OOMEHE BEIIeCTB U

OHCPIUU B KIICTKC.



Oxucnumenvrno-eoccmanogumenvhvie peakyuu. CteneHs okuciaeHus. OnpeneneHie CTeNeHn OKUCIEHUS 110
dopmyne coemuHenus. lloHsTHe 00 OKMCIUTENHbHO-BOCCTAHOBUTENBHBIX peakiusax. OkxucieHue u
BOCCTAHOBJIEHUE, OKUCIIUTEIb U BOCCTAHOBUTEIID.

ONIEKTPONN3. DJIEKTPOJIN3 KAaK OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIN IPOLIECC. DJIEKTPOJIU3 paCIIaBOB U
pacTBOpPOB Ha mpuMepe xJyopuaa Harpus. [IpakTuueckoe NPUMEHEHHE DBIIEKTPOJIU3a. DIEKTPOJIUTHUYECKOE
MIOJIyYE€HHUE ATFOMUHHUS.

HMemouncrpamuu. [IpeBpamenue kpacHoro docdopa B Genbrit. O30naTop. Mojenu MoiieKyn H-OyTraHa U
n300yTaHa. 3aBUCHMOCTb CKOPOCTH pPEaKLUU OT HPUPOJIbI BEIIECTB Ha MpPUMEpE B3aMMOJEUCTBUS PACTBOPOB
pPa3IMYHBIX KHUCJIOT OJMHAKOBOM KOHIIEHTPAUMU C OJWHAKOBBIMM TpaHyJlaMH IIMHKA M B3aUMOJEUCTBUS
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHus, LIMHKA, JK€Je3a) C COJISIHOM KuciIoToW. B3ammonelicTBue
pPacTBOPOB CEpHOM KHCIOTHI C PAaCTBOPaMHU THOCYJIb(aTra HATPUS Pa3TUYHOW KOHIICHTPALUU M TEMIEpaTyphl.
Monens kumsimiero ciosi. PasnoxeHue nepokcuaa BOAOPOIa ¢ MOMOIIBI0 KaTtanu3aTopa (okcuna mapranna (I1V))
U KaTaJla3bl CBIPOTrO Msica U chiporo kaprodens. [Ipumepbl HEOOpATUMBIX peaklUid, UIYIIUX ¢ 00pa3oBaHHEM
ocajKa, ra3a WiIM BoAbl. B3ammoneiictBue nmtus u Hatpus ¢ Bojpoil. [lomyuenme oxcuma docdopa (V) u
pacTBOpEHHE €ro B BOJE; HCIBITAHHWE IOJIYYEHHOIO pacTBopa JakmycoMm. OOpasubl KpUCTaIOTUAPATOB.
HcnbiTaHue pacTBOPOB AJIEKTPOJIUTOB M HEDJIEKTPOJIMTOB HA MPEAMET JUCCOLUMALUU. 3aBUCHUMOCTb CTEIEHU
ANEKTPOIIUTUYECKON JUCCOLMAIMU YKCYCHOM KHCIOTHI OT pa3baBiieHusi pactBopa. ['maponu3 kapouua KaabIus.
I'unponu3 kapOOHATOB IIENOYHBIX METAUIOB M HUTparoB LuHKa win cBuHoa (II). Ilomydyenue wbLna.
[Ipocreiinne OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIMU: B3aWUMOJICVCTBAE IMHKA C COJITHOM KHUCIOTOW M
xene3a ¢ pactBopoMm cyibdara meau (II). Mopens snexktponuzepa. Mojenb 3JIEKTPOIU3HOW BaHHBI IS
MOJIyYEHUS ATFOMUAHHUSL.

JlabopaTopHble onmbIThbl. 7. Peakinus 3aMenieHMs] MENM JKEIE30M B PACTBOPE MEIHOIO Kymopoca. 8.
Peakuuu, unymue ¢ odpasoBaHueM ocajka, raza U Bojbl. 9. [lonydyeHue kucnopoga pas3inokeHHEM MEepoKCuia
BOJIOpoAa ¢ moMolibio okcuaa mapranna (IV) um karamaser ceiporo kaprodens. 10. Ilomyuenue Bomopona
B3aMMOJIEHCTBUEM KHUCIIOTHI C HIMHKOM. 11. Pa3znuunele ciaydau ruaposnsa cosen.

IIpakTyeckas padora Ne 3. CKOpoCTb XUMHUYECKUX PEAKINI. XHUMUYECKOE PABHOBECHE.

IIpakTuyeckasi pa6ora Ne 4, PereHnue sKCriepuMEHTAIBHBIX 3a1a4 10 Teme «[ uapomms»

Tema 4. BemmecTBa u ux cpoiicrpa (34 u)

Memannei. BzaumopelicTBre METAJUIOB C HEMETAIIJIaMH (XJIOpoM, cepoil u kuciopoaoM). Bzaumoneiicteue
MIEJTOYHBIX M MIEJTOYHO3EMEIbHBIX METANIOB C BOJOW. ODJIEKTPOXMMHYECKHM PSAJ HANPSHKEHUA METaJlJIOoB.
B3aumopaeiicTBue METAIIOB C pacTBOpaMU KHUCIOT M cojeil. AloMHHOTEpMHUsA. B3ammojneicTBue HaTtpus ¢
ATaHOJIOM U ()EHOJIOM.

Kopposust meramnos. [loHsSTHE 0 XMMHUYECKON W SIECKTPOXMMHYECKOW KOPpo3uu MeTauioB. CrocoObI

3aIUTHI MCTAJIJIOB OT KOPPO3HH.



Hememannvi. CpaBHUTENbHAsE XapaKTEpPUCTHKA TaJOreHOB Kak HauOojiee TUMHYHBIX IpeAcTaBUTENeH
HeMeTaIoB. OKHUCIIUTENbHBIE CBOMCTBA HEMETAUIOB (B3aUMOJEHCTBHME C METAZIaMM M BOJOPOAOM).
BoccranoButenbHbIe CBOMCTBA HEMETAILIOB (B3aUMOJICHCTBUE ¢ 00JIe€ AIEKTPOOTPHUIIATEIbHBIMA HEMETAITIAMH U
CJIO)KHBIMU BEIIECTBAMU-OKUCIUTEIISIMU).

Kucnomwsl neopeanuueckue u opeanuueckue. Knaccudukanus KUCIOT. XUMHUYECKHUE CBOMCTBA KHUCIOT:
B3alMOJICIICTBUE C METajulaM{, OKCUAAMU METAJIOB, THAPOKCHIAMHU METAJUIOB, COJISIMHU, CIUpPTaMU (peakuus
srepudukanmn). OcoOble CBOWCTBA a30THON M KOHIICHTPHUPOBAHHOM CEPHON KHUCIIOTHI.

OcnosaHnus Heopeanuueckue u opearHudeckue. OCHOBaHUS, UX Kiaccudukaius. XUMHUYECKUE CBONCTBA
OCHOBAaHMI: B3aUMOJECHCTBUE C KHCIOTAaMHU, KHCIOTHBIMM OKCHUIAMHU U COJSIMU. PasiioxkeHue HepacTBOPHUMBIX
OCHOBAaHMH.

Conu. Kiaccudukanus comeil: cpenHue, KHCIbIE W OCHOBHBIE. XWMHUYECKHE CBOWCTBA COJICH:
B3aUMOJICHCTBUE C KUCIOTaMH, LIeI0o4YamMH, MeTaulaMu U cojsMu. llpencraBurenu coneil U MX 3HAYEHUE.
Xmopua HaTpus, KapOOHAT Kayblus, GocdaT Kanblus (CPEIHHUE COJH); THAPOKApOOHATHI HATPUS U aMMOHUS
(xucmeie conn); rugpokcokapoonat meau (1) — manaxut (OCHOBHAs COJIb).

KadecTBeHHBIE peakiuy Ha XJIOPHU-, Cylb(daT-, 1 KapOOHAT-aHWOHBI, KATHOH aMMOHHUSI, KAaTHOHBI JKeJe3a
(IT) u (III).

l'enemuueckas c6a3b MedcOy KIACCAMU HEOP2AHUYECKUX U opeanuyeckux coedunenutl. Ilonstue o
TEHETUYECKON CBA3M W TEHETHYECKHX psgax. ['eHerndeckuil psn meramwia. ['eHeTHUEeCcKWil psa HeMeTalia.
Oco0eHHOCTH TeHETUYECKOTO psifia B OPraHu4eCKOW XUMHUH.

JMemoncrpanuu. Komnekius o6pa3iioB MetauioB. B3anmoelicTBre HaTpUsi M CYpbMBI C XJIOPOM, JKeJie3a C
cepoil. ['opeHne mMarHus u aarOMUHUS B KHCIOpone. B3auMmozeicTBre MEN0YHO3EMENbHBIX METAJIJIOB C BOJOM.
B3auMozeiicTBrue HaTpus ¢ 3TaHOJIOM, LIMHKA C YKCYCHOM KUCIOTOW. AoMuHOTEpMHUsL. B3anmonelictBue meau ¢
KOHIICHTPUPOBAHHOM a30THOM KHUCIOTOM. Pe3ynbrarel KOppO3WHM METAUIOB B 3aBHCHUMOCTH OT YCIIOBHH €€
nporekanus. Komnekuust oOpasinoB HemeTaioB. B3amMopeicTBHE XJIOpHOW BOJBI C PAcTBOPOM Opommia
(mommma) xanwsi. Kosutekuwsi MpUPOAHBIX OpraHMYECKUX KHUCIOT. Pa3baBiieHne KOHIICHTPUPOBAHHOW CepHOM
KHUCJIOTHL. B3anMoaelcTBIEe KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI ¢ caxapoM, LEJUTI0I030i U Meapio. OOpasiibl
NPUPOJHBIX MHHEpAJOB, COJAEPXKAIUX XJIOpUJ HaTpus, KapOoHaT Kamblusg, Qocdar Kanpuusg WU
ruapokcokap6bonar menu (II). OOpa3iupl MUIIEBBIX MPOIYKTOB, COJAEPKAIIMX TUIAPOKApOOHATHI HATPUS H
aMMOHMSI, UX CIIOCOOHOCTh K Pa3joXKEeHUIO0 NpU HarpeBaHuu. ["amenue cojpl ykcycoMm. KauecTBeHHbIE peakluu
Ha KaTHOHBI M aHUOHBI.

JlaGoparopublie onbIThl. 12. VcnbiTaHue pacTBOPOB KHCIOT, OCHOBaHWUW W COJIEW WMHIUKaTtopamu. 13.
B3anmoaeiicTBre COJISTHOM KUCIOTHI M paCTBOPA YKCYCHOM KHCJIOTHI ¢ MeTaiulamMu. 14. B3anmoneicTBre coystHoM
KHUCJIOTBI U PacTBOpPa YKCYCHOM KHUCIIOTBHI ¢ OCHOBaHUAMH. 15. B3aumopeiicTBrue CONSHOM KHUCIOTHI U PacTBOpa

YKCYCHOHM KHUCIIOTBI ¢ cosisiMH. 16. Ilomyuenue u cBoiicTBa HEPACTBOPUMBIX OCHOBaHUU. 17. ['maponus xsiopuaos
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W aIleTaToB IIEJIOYHBIX MeTaoB. 18. O3HakOoMIIEHHE C KOJIEKIMSMH: a) METAJIOB; 0) HEMETAJUIOB; B) KHCIIOT;
I') OCHOBAHHUH; 1) MUHEPAJIOB U OMOJIOTHYECKUX MaTepHAIIOB, COJEPKAIIUX HEKOTOPbIE COJIH.

IIpakTnyeckas padora Ne 5. PemieHue skcriepuMEHTANBHBIX 3a7a4 10 OPraHUYECKOW U HEOPraHU4ECKOH
XUMHH.

IpakTnyeckas padora Ne 6. CpaBHeHHE CBOMCTB OPraHUYECKUX U HEOPraHUYECKUX COCIUHECHUI
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Tpebosanusn K ypoeHio no020mo6Ku 6bINyCKHUKOB
B pe3yabTare usyueHusi XuMuM Ha 0230BOM YPOBHE YYEHHMK J0JIKEH

3HATH / IOHUMATh

. SQiICHeNlMUEe XUMUYECKUEe NOHAMUA: BEUICCTBO, XUMUYECKHM DJJIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHUTEJIbHBIE aTOMHasi M MOJIEKYJIIpHAs MaccChl, WOH, aJUIOTPOIUs, H30TOIbI, XWMHUYECKas CBS3b,
3JIEKTPOOTPHLIATEIIBHOCT, BAJIGHTHOCTh, CTEIIEHb OKUCIIEHHSI, MOJIb, MOJISIpHAsl Macca, MOJIAPHBII 00beM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOIO CTPOCHHUSA, PACTBOPBI, DJIEKTPOIUT U HEIIEKTPOJIUT,
JNEKTPOJUTUYECKAs JUCCOLMALMSA, OKHUCIMTEIb W BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBJICHHE,
TEIUIOBOM 3(QQPEeKT peakiuu, CKOPOCTh XMMHUYECKOM peakuuu, KaTajlu3, XUMHYECKOE pPaBHOBECHE,

yT.]'ICpOI[HBIﬁ CKCJICT, q)YHKI_II/IOHaJ'IbHaH rpyima, u3oMepust, roMOJIOT' U,

. OCHOBHbBlE 3AKOHbl XUMUU: COXPAHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, MEPHOIUYCCKUM
3aKOH;
. OCHOBHbBle Mmeopuu Xumuu: XUMHUYECKOW CBS3HM, DJICKTPOJMTHYECKOW HUCCOIMALMU, CTPOCHHS

OpPraHUYECKUX COCTMHCHHIA;

. SaiICHellue 6euecmea U Mamepuanbl: OCHOBHBIC METAJIIbI M CIUIABBI, CEPHAS, COJITHAS, a30THAs U
YKCYCHasi KHUCIIOTBI; MICJIOYH, aMMHUAK, MHUHEpaJbHbIE YIOOpEHHs, METaH, TWJIEH, aleTuJeH, OeH30I,
ATaHOJI, KHUPBI, MbLJIA, TJIOK03a, caxapo3a, Kpaxmal, KieT4yaTka, OeJIKH, HICKYCCTBEHHbBIE U CUHTETUUECKHE

BOJIOKHA, Kay41yKH, I1IJIACTMACCHhI;

YMETH
. Ha3vleamb N3YYCHHLIC BCUICCTBA 11O ((TpHBHMBHOﬁ)) N MG)KILYHaPOI[HOI\/JI HOMCHKIJIATypE;
. onpedefmmb: BaAJICHTHOCTDb U CTCIICHBb OKUCJIICHUA XUMHUYCCKUX 5JICMCHTOB, THUII XHMHYSCKOU CBSI3U B

COCIMHEHMSX, 3aps] HOHA, XapakTep cpeAbl B BOJHBIX pPAcTBOPAX HEOPraHMYECKUX COEIUHEHMI,
OKUCJIUTENb WU BOCCTAHOBUTENb, MPUHAUICKHOCTh BEHIECTB K PA3JIMUHBIM KjaccaM OpPraHHMYeCKUX
COEeIMHEHNM;

. Xapakmepu3zoeamsp: SJIEMEHTbl MaJbIX MEPUOJOB MO UX TOJOKEHUIO B NEPUOAMYECKON CUCTEMe
.M .MenpaeneeBa; oOmue XWMHYECKHE CBOHCTBA METAIOB, HEMETaJIOB, OCHOBHBIX KIIACCOB
HEOPraHWYeCKHUX W OPraHWYECKUX COEJAMHEHHWI; CTPOEHHE W XUMHUYECKHE CBOWCTBA H3YyUYEHHBIX
OpPraHWYECKHUX COECTHHEHMI;

. 00bACHAMY: 3aBUCHMOCTb CBOWCTB BELIECTB OT UX COCTaBa U CTPOEHUS; IPUPOAY XUMHUUYECKOM CBSI3U
(MOHHOM, KOBaJCHTHOM, METaJUIMYECKOW), 3aBHCHMOCTh CKOPOCTH XHMHYECKOW PEAKIIUU M TOJOKEHUS

XUMHUYECKOTO PaBHOBECHS OT Pa3IMUHBIX (PaKTOPOB;
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. 6bINONIHAMb XUMUYECKUIl IKCHEPUMEHm TIO PACIIO3HABAHUIO BAXKHEHIIMX HEOPIaHUYECKUX U
OpPraHUYECKUX BEILECTB;

. npPO60OUmMb CaMOCTOSITENIBHBIA MOMCK XMMHUYECKOH MH(pOpPMAlUU C HUCHOJIb30BAHUEM pPa3IMYHBIX
HMCTOYHUKOB (HAY4YHO-TIOMYJSPHBIX H3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHera);
UCIIOJIb30BaTh KOMIIbIOTEPHbIE TEXHOJIOTHH IJi1 00paOOTKU U Mepefadyd XUMUYeckoi MHGOpMaluu U ee
MPEJCTABICHUS B PA3IUYHBIX (HopMax;

HCI0Jb30BATH _NMPHOOPETEHHbIe 3HAHUA M __VMEHHS B NPAKTHYECKON JeATeJbHOCTH M

IOBCEIHEBHOM KU3HM JIJIsI:

® BKOJIOTMYECKU I'PAMOTHOIO IIOBEICHUS B 0.C.;

® OLICHKU BIIMSHUSA XMMHUYECKOIO 3arpsA3HEHUS 0.C. HA OPraHU3M 4Y€JI0BEKA U JPYIUe )KUBbIE OPTaHU3MBI;
e (e30I1aCHOr0 OOpAaIlEeHUs C TOPIOUYUMH U TOKCHYHBIMH BEIIECTBAMHU, J1a00paTOPHBIM 000pYy10BaHUEM;

® [IPUIOTOBJICHHE PACTBOPOB 33JaHHON KOHLEHTPALMU B OBITY U Ha MPOU3BOJCTBE.

® OIpEACIICHNUS BO3MOKHOCTH IIPOTEKaHUSA XUMUYECKUX IIPEBPALICHUI B PAa3JIMYHBIX YCIOBUAX U OLICHKU
UX NOCJIEJCTBUM;

e (e30I1aCHOr0 OOpaIlIEeHUs C TOPIOUYMMH U TOKCUYHBIMH BEIIECTBAMHU, J1a00paTOPHBIM 000pYy10BaHUEM;

® [IPUTOTOBJICHHS PACTBOPOB 3aJaHHON KOHLIEHTPAIMU B OBITY M HA IPOU3BOCTBE;

® KpPUTUYECKOW OIICHKM JIOCTOBEPHOCTH XMMMUYECKON HHQOpMAalMK, MNOCTyMHaroIlled H3 pa3IudHbIX

HCTOYHHKOB.
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Yueono-memamuueckoe nnanupoeanue no xumuu 11 knacc
(3 uaca ¢ neoenro, scezo 102 uaca)
YMK O.C. I'abpuenana

Ne | HammeHoBaHHe TeMbl Bcero N3 Hux Buabl gesiteJibHOCTH Bua koHTpOJIs
n/n 4acoB IIpakTuyeckue Kont- y4yauuxcs (u3mepuTesIN)
padoThI poJibHbBIE
padoThI
1. | IloBTrOopenwue 3a Kypc 9 PaboTa ¢ HOMeHKIaTypoii
10 xnacca. OPraHUYECKUX COCTUHCHUH,
cocraBieHue Gpopmyi
OpPraHUYECKUX COCTUHEHHI.

2. | Ctpoenue aroma 9 K.p. Nel [Touck Hyx)HOU HH(pOpMaIUK B | BX0IHOI KOHTPOIIB,
UCTOYHUKA AmomHbie TEKYIINI KOHTPOJIb B
opbumanu. INEKTPOHHAs (dbopMe TECTOB, YCTHBIX
KJ1acCU(UKaLUS HIEeMEHTOB OTIPOCOB U
(S,p- 2nemenmut). CaMOCTOSITENIbHBIX
PaboTa ¢ mepuogunveckoit pabor
cucremoit .M. Menpneneesa.

DopmyIUpOBKa
NEPUONYECKOI0 3aKOHA.

3. | Crpoenue BemecTBa 26 Nel. «ITomyuenune, | K.p. Ne2 [Touck napopmanmu. Pabora ¢ | Texymuuii KOHTPOIIB,
cobupanue u TUIIAMHM XMMUYECKHUX PEaKkIUi. | TeMaTHYeCcKHii
pacro3HaBaHue P 3nekTpooTpULIaTeNbHOCTH. | KOHTPOJIb B (hopme
ra3oB» CreneHb OKHCICHMS U Ba- TECTOB, YCTHBIX OMPOC,
Ne2. «Pemenue JICHTHOCTh XUMHUYECKUX 3aIuTa JI0KIa/10B U
MIPAKTUYECKUX HJIEMEHTOB. IIPE3eHTAIHH.
3a/1a4 Ha Pabora ¢ moHATUIHBIM
pacrno3HaBaHHe anmnapaTom
miacTMace u
BOJIOKOH»

4. | XuMudeckue peakuu 24 Ne3. «CxopocTb K.p. Ne3 Pabota ¢ noustusimu. Pabora | Tekyuuii KOHTpPOJIb,
XUMHAYECKHX yyaumxcs ¢ Tabauamu. TEMaTUYECKH,
peakiui. Peaknuu 1o remioBomy UTOTOBBIH B (hopme
XHUMHYECKOE s dekry. TECTOB, YCTHBIX
paBHOBECHE» I'uponn3 HEOPraHUYECKUX U | ONPOCOB U
No4. «Pemenue OPraHNYEeCKUX COCTUHEHUH. CaMOCTOSTEJIbHBIX
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JKCIIEPUMEHTAIbH DKCHepuMEeHTaIbHbIE OCHOBBI | paboT
bIX 337124 [0 TEME XUMHH.
«'unponusy
BemectBa u ux 34 NoS. «Pemenue K.p. Ne4 OnpeneneHue CylHOCTHBIX Tekyiuii KOHTPOJIb,
CBOICTBa SKCIEPUMEHTAJIbH XapaKTEPUCTUK U3Yy4aeMOTo TeMaTUYECKUH,
BIX 3aJ1a4 10 K.p. No5 00BEKTa; CAMOCTOSATEIbHBIN WUTOTOBBIN B (hopme
OpraHUYEeCKON 1 (utoroBasi | BEIOOpP KPUTEPUEB TSI TECTOB, TUKTAHTOB,
HEOpPraHUYeCcKOi ) CPaBHEHHSI, COTIOCTABJICHHUS, YCTHBIX OIIPOCOB U
XUMU OIICHKH W KJIacCU(DUKAIIH CaMOCTOSTENIbHBIX
Ne6. «CpaBHEHHE 0OBEKTOB. pador.
CBOMCTB WNudopmannoHHo-
OpPraHUYECKUX U KOMMYHHUKaTHBHAs
HEOPTraHUYECKUX JIeATETLHOCTh
BEIIECTBY [TepeBon nHpopmauu u3
OJIHOW 3HAKOBOM CHUCTEMBI B
JIPYTYIO (COCTaBJICHHE CXEMBI);
JlaBaTh OMpEIeIICHNUS,
MPUBOJUTH JI0KA3aTEIbCTBA.
PeduiexcuBHas nearenbHOCTh
Brnanenue nHaBbikamMu
OpraHu3aIiy U y4acTHus B
KOJUJIEKTUBHOM J1€ITE€IbHOCTH.
Bcero 102 6 5
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KanennapHo-remaTnueckoe njianuposanue nmo xumum 11 xiace

YMK O.C. I'adpuenasin (102 yaca)

Hara | Ne Tema ypoka JlaGopaTopHsie, Harnsaasie mocobus, Cpoku [Ipumeuan | Jomamnee
ypoKa MPAaKTUYECKHE, TEXHUYECKHE CPE/ICTBA, ue, 3ajaHKe
KOHTPOJIbHBIE PAOOTHI. HOP [1nan. ®dakT. | CBA3aHHBIC
C
KOPPEKTUp
OBKO
IIaHa
IToBTOpenue 3a kypc 10 kiaacca (9 yacos)
1 [Ipenenbubie n Crpoenue 02.09 Tect
HeTpeaeIbHbIE OpPTaHHYECKUX
yTIEBOIOPOIbI COETUHEHUI.
[Ipeszentanus.
2 WuauBuyanbHO-TPYIIIOBOE 03.09 TECT
3aHsTHe. BeinmonaHeHue
3aaHui yactu Al4
3 Kucnoponaconepxamue Opranuveckue 08.09 TECT
OpraHMYEeCKUEe COCTUHEHUS KHCIIOTBHI.
(KCOC)
4 WuauBHyanbHO-TPYTIIIOBOE 09.09 TECT
3aHsTHE. BhImonHeHue
3amanui yactu AlS
5 A3oTtcoaepixaiue Awmumnsl. [Ipesentanus. | 10.09 Wun.
OpTraHUYeCKHe COeTUHEHUS KapTOUYKH
(ACOC)
6 WNHauBuayansHO-TPYyNIIOBOE 15.09 TECT
3aHsATHE. BpimonHeHne
3agaHui yactu A16
7 I'enernyeckas CBSA3b MEXKAY B3aumocss3p 16.09 20:018
KJIacCCaM¥ OpPTraHHYECKUX OpPTaHHYECKUX H KapTOUYKH
BEIIIECTB HEOPTaHHYECKUX
BEIIIECTB.
8 WNHnuBuayansHO-TpyIIoOBOE 17.09 TECT

3aHATHE. BrinoiHeHue
3amadgui yactu Al7
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9 WNHnuBuayansHO-TPpyIIoOBOe 22.09 TeCT
3aHsATHE. BpInonHeHNE
3agadul yactu A18

10 ATOM - CII0KHAs YaCTULIA. [Tepuoanueckas 23.09 §1, Nel-4
TexHuka 6€30MaCHOCTH. TabJIMIIa XUMHYECKUX

3JIEMEHTOB.
[IpesenTanus.

11 CocTosiHHE DIIEKTPOHOB B [lep. Tabnuna 24.09 §2,4-6

aToMe. J..Menneneena.
ONEeKTPOHHBIE
KOH(Hrypanum.

12 DNEeKTPOHHBIE [Tep. Tabnuna 29.09 §3, 1-7
KOH(UTYypaIiy aTOMOB J.1.Menneneena. §4, Nel-7
XUMHUYECKHUX 3JIEMEHTOB.

13 NuauBuayanbHO-TPYIIIOBOE [Tep. Tabmuna 30.09 TeCcT
3aHsTHE. BhITlonHeHue J.M.Menneneena
3agaHui yactu Al

14 BasieHTHBIE BO3MOXXHOCTH [Tep. Tabnuna 01.10 §5, Nel-7
aTOMOB XUMHYECKUX J.M.MeHneneena. 1o ctp.40
3JIEMEHTOB. CrtpoeHue aTOMOB.

IIpe3enTanus.

15 Ileproanueckuii 3aKoH u I[lep. Tabnuna 6.10 §5, cTp.40-
MEepUOINYECKas CUCTEMA J.M.Menneneena. 43
XUMHYECKHUX 3JIEMEHTOB
JI.N.MenneneeBa B CBETE
yUYEHUS O CTPOSHUU aToMa.
3HaueHue NepuoInYecKoro
3aKOHA

16 WNHauBuayansHO-TPyNIIOBOE I[lep. Tabnuna 07.10 20:018
3aHsATHE. BpINoNHEHNE JA.1.Menneneesa KapTOYKU
3aJaHui yactu A2

17 O060011eHrEe 3HAHUH 110 TEME, [Tep. Tabnuna 8.10 IToBT. §1-5,
MOJrOTOBKA K KOHTPOJIbHOM .1 .Menneneena. KOHCIIEKTHI.
pabore.

18 KonTpoabnas padora Nel KontposnbHas pabota Nel 13.10 Mpunu-Tect

no treme «CtpoeHue
aromMay.
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Tema 2. «Ctpoenne BemecrBay (20 yacon)

19-20 | Xumnueckad cBsa3b. MoHHas Monenn 14.10 §6, cTp.44-
CBSI3b U NOHHbIE KPUCTAIINYECKUX 15.10 46
KPUCTAINTUYECKHIE PEIICTKH. pemierok. O6pa3zibl

MHHEPAJIOB C HOHHON
KPUCTAJUTMYECKOU
PELIETKOM.

21 NHauBuayanbHO-TPYyNIIOBOE 20.10 Wun.
3aHsTue. BeinonaHenue KapTOUYKHU
3aaHui yactu AS

22 KoBaneHntnas cBsi3b, ce Monenu 21.10 §6, cTp.46
KJ1accupUKaus. KPUCTAITTNYECKUX

PEIIETOK «CYXOTO
JbAa», HOJA, aIMasa,
rpadura.
KomnbrorepHas
MIPE3CHTAIHS

23 CBolicTBa KOBAJICHTHOM 22.10 §7 no
XUMHYECKOH CBSI3H. rubpuan3ang

uu
opOuTanei

24 WNHnuBuayanbHO-rpyImnoBoe 27.10 CocTaBHUTH
3aHsTHE. BEImonnenue CXEMBI
3a1aHuil yactu A6 o0pa3oBaHU

s KOBJICHT.
CBSI3U
25 MeTaindeckast CBSI3b OO0pasibl METalIoB, 28.10
CILIaBOB
26 Bonoponnas cBs3b Mopnens ¢pparmeHTa 29.10
Mounekyisl JIHK

27 Enunas npupona [Ipe3enTarus. 10.11
XUMHYECKHX CBS3EH

28 NHnuBuayansHO-TpyIInoBoOe 11.11 Wnn.
3aHsTHEe. BhIMOTHEeHHE KapTOUYKHU
3amaHuii yactu A4

29-30 | /lucmiepcHbIe CUCTEMBI U OO0pa3s1pl pa3TUIHBIX 12.11
pacTBOPBIL. CUCTEM C KMJIKON 17.11 §8, Nel-4
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cpenoit. Koarysius.
Cunepesuc. Dpdext
Tunnans.

31-32 | ArperaTHoe COCTOSTHUE OO0pa3iibl HAKUIH B 18.11 CooOmeHue
BELIECTBA YJaiiHUKE U TpyOax 19.11
HEHTPaJIbLHOTO
otoruieHus. ITpubopsl
HAa JKUJKUAX
KpHUCTaJUIaX.
O6pa3ibl amophHBIX
BemecTB. OOpasisl
KPUCTAITMYECKHUX
BemecTB. OOpasib
pa3IMYHbIX
JUCTICPCHBIX CHCTEM.
Dddext Tunnans.
33 NuauBuayanbHO-TPYIIOBOE 2411 TeCcT
3aHsATHE. BhInonHeHne
3a7aHul yactu A26
34 IpakTnyeckas padora Nel | [Ipaktuueckas padora Nel 25.11 Ortuer
«[lonyuyenue, coOupanue u
pacrno3HaBaHHE ra30B»
35 Teopus crpoenns Mogenu cTpykTypHbIX | 26.11 §9, Nel-6
OpPTaHWYECKUX COCAMHCHUIN Y TIPOCTPAHCTBEHHBIX
A.M.Bbyrneposa (TCB). N30MEPOB;
JlnanekTHIeCcKrue OCHOBBI CBOWCTBA TOJTyOJIa
OOIIHOCTHU ABYX BEAYIINX THUIPOKCHJIOB,
TEOPUN XUMHH. anemMeHToB 11
nepuoaa, i1/o Nel
36 WunuBuyanbHO-TPYIIIOBOE 9.12 TECT
3aHsTHE. BhImonHeHne
3amaHui yactu Al3
37-38 | [MonmumMepsl OpraHUYECKHUE U 1)xosmeKmus 10.12 §10, Nel-6
HEOpraHUYECKHUe. MJIaCTMAcC ¥ BOJIOKOH,;
2)o0pa3iibl HEOPT.

[Tonnmepos (macr. S,
KkpacH.P, kBapua u
ap.);3)Moaenu
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Mosekyn 6enkos, JTHK,
1/o Ne2

39 IMpakruuyeckas padora Ne2 | IIpakrtuyeckas pabora No2 | Yuebuuk mp.p.Ne§ 15.12 Oryer,
«Petenne npakTuyecKux
3a7a4 10 OIPEIeIICHUIO
IJIaCTMACC ¥ BOJIOKOH)

40-41 | OGoO0IIcHNE TEMBI 16.12 IToBT. §6-10
«CTpoeHue BeIecTBay, 17.12
pellIeHre pPacYeTHBIX 3a/1a4.

42 WNHnuBuIyanpHO-rpyIInoBoe 22.12 Pemuth
3aHsATHE. BhInonHEHNE 3a1a4u
3agaHui yactu B9 (Nu.

Kaprouku)

43 NuauBuyanbHO-TPYIIIIOBOE Pemuth
3aHsTHe. BeinmonaHeHue 3a/1a4u
3amanuii yacta B10 (Uu.

Kaproukn)

44 KonTtpoJuabHas padora Ne2 KonTponbnas padorta Ne2 23.12
no teme «CtpoeHue
BelleCTBAY.

Tema Ne 3 «Xumnueckue peakuuun» (16 1)

45-46 | Knaccudukanus xumuuyeckux | [Ipesparm. kpacH. P B Mopenu OyraHa u 24.12 §11, Nel-8
peaKkIuii B OpraHu4eCcKOn 1 oenbrit, O2 B O3; n3o0yTaHa. 29.12
HEOPraHUYECKON XUMUHU. nonyuyenue O2 u3 BOJbI,

KMnO4, nemouka
P—P205—H3PO0O4; cB-Ba
CH3COOH; p-1tuu ¢
BBITIA/ICHUEM OCaJIKa,
o0pa3. BOJIbI WJIK Ta3a; CB-
Ba Me, OKHCIIECHHE
QIIbJIETU/Ia B KUCIIOTY H
CIUpTa B aJIbJICTH/I.

47 NHauBuayansHO-TPyNIoOBoOE 30.12 3aKOHUYUTh
3aHsTHE. BhImonHeHme ypaBHECHUS
3ananuii yactu A19

48-49 | CkopocTb XUMHUYECKUX J1/0 B3pbIB rpemyueit 14.01 §13,cTp
peaKIuii. CMECH; B3aUM. P-POB 19.01 126-131,
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BaCl2; Na2S203 u
H2S04 nipu pazsbIx t°; p-
poB Na2S203 pa3Hbix
koHueHtpauuii ¢ H2S04;
Nac H20 u C2H50H.

Nel-5

50 dakTophl, BIUSAIOIINAE HA J1/o wimtocTp. 20.01 §13 no
CKOpPOCTb XUMHYECKHUX [encreue KoH1a,Ne6-
peaKkIuii. KaTaJIn3aTOPOB U 10

WHTUOUTOPOB.:B3aUMOJ
Zn (IOpOLIOK U
rpanyisl) ¢ HCl u np.

51 NuauBuayanbHO-TPYNIIIOBOE 21.01 Pemure
3aHsATHe. BeimonHenue 3a4a4M
3amannii yactu A20,28 (Mu.

Kaproukn)

52 OOpaTuMOCTh XUMHUYECKHX /o 2NO2+-N204; Fe® + 26.01 §14, Ne1-8
peakuuii. XuMu4eckoe 3CNS —Fe(CNS)3
paBHOBeCHE. 1/o (C6H1005)n+m I2—

[(C6H1005)n m 12]

53 NuauBuayanbHO-TPYIIIOBOE 27.01 Pemure
3aHsATHe. BeimonHenue 3a4a4M
3agaHui yactu A21 (Nu.

Kaproukn)

54 IpakTuyeckas padora Ne 3 | IIpakrtuueckas pabora Ne3 | YueGHuk mp.p.Ne2 28.01 Ortuer
«CKOpPOCTh XUMHUYECKUX
peakuuii. XuMU4ecKoe
paBHOBECHE)

55 DNEeKTpOoNUTHYECKas J1/o 1)3aBuCUMOCTH 2.02 §15 o
muccormarus (/). CTEIICHHU JUCCOIUALINHI JIACCOLIMAIL

CH3COOH or 15071
pa30aBIeHHOCTH; H20,Ne1-6,
2)cpaBHenue cB-B 0,1H p- 8-11
poB H2SO4 u H2S03;
HCOOH u CH3COOH;
LiOH; NaOH; KOH

56 Peakmun nonHoro ooMeHa JI. Peakuuu, uaymue ¢ | 3.02

o0pa3zoBaHHEM OcCaJKa,
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rasa v BOJbI C

y4acTHUeM
OpPraHUYECKUX U
HEOPTaHHYECKUX
o7 WNunuBuayanbHO-rpyImnoBoe 4.02 TECT
3aHsTue. BeinonaHenue
3ajganuil yactu A22,23
58 Bonopoansiii mokazarens. 1)unukaropsl U 9.02 §15 no
W3MEHEHHE UX OKPacKu KOHIIA,
B pa3HBIX Cpelax; Ne6,7
2)uHauK. Oymara u ee
WCTIOIB30BAHUE JUIS
omnpen. pH citonsl,
KEIyJ1.COKa u JIp.
59 [Maaponu3 HeopraHuYeCKux IManponu3 kapOoHATOB, 10.02 CocraBuTh
COeTMHEHU I Cynb(haToB, CUIHKATOB ypaBHEHUSA
menoyHsix Me, Zn(NO3)2 TUPOJIN3a
60 [M'aaponu3 opraHuYecKux MepHOKUCTIOTHBIN U 11.02 CocraBuTh
COeTMHEHU I (hepMeHTaTUBHBII ypaBHEHUSA
THJIPOJIA3 YTIIEBOIOB. THIPOJIHA3a
61 WNHnuBuayanbHO-rpyImnoBoe 16.02 CocTaBHUTH
3aHsTHE. BBITIOTHEHHE ypaBHEHUS
3amannii yactu A24, B4 TUIPOJIN3a
62 IMpakruuyeckas padora Ne 4 | [Ipaktudeckas pabora Ned | Vuebnuk mp.p.Ned 17.02 Otuer
«Pemenne
IKCIIEPUMEHTAIBLHBIX 33724
o teme «[ ' uaponus».
63 OxucaurenpHo- [IpesenTanus. 18.02 §16, Nel-12
BOCCTaHOBUTEITHHBIC PEAKIIHH
64 WNHauBuayansHO-TPyNIIOBOE 24.02 TECT
3aHATHE. BeimonHeHne
3aJaHui yactu A25
65 DNEeKTPOIN3 pacTBOPOB U [IpesenTanus. 25.02 cTp.217-
pacriaBoB 222,
ynp.25,
cTp.225
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66 WNHnuBuayansHO-TPpyIIoOBOe 2.03 TeCT
3aHsTHE. BhITlonHEHUE
3agaHui yactu B3
67 [ToBTOpEeHME M 0000IIEHNE 3.03 IToBT §11-
0 TeMe «XHMHYCCKUE 16
pEaKIm.
68 KontpoJabHas pa6ora Ne3 KonTponbnas padora Ne3 4.03 MuHu-TecT
1o TeMe « XHMHYeCKHe
peaxKium».
Tema 4. «BemecTBa 1 ux cBoiicTBa» (18 1)
69 Knaccudukanms J1/1 o6pasnos kucior, | 10.03 §17 (mo
HEOPraHWYECKUX BEILECTB. CoJicil, OCHOBaHUIA, KJIac-IIuHN
OKCH/IOB. Opr.B-B).
J1/2 xonekuus
«MuHepasbl ¥ TOPHBIE
TIOPOJIBI.
JI/o llonyuenue
Cu(OH)2, Mg(OH)2,
Fe(OH)3, Al(OH)3,
Zn(OH)2, Fe(OH)2
70 Knaccudukanums 1. Komnexuu 11.03 §17 o
OpraHUYECKUX BEIIECTB. «HedTby», «KameHHBIH KoHIa, Nel-
yTOJIbY. 8
2. O6pasis
razo00pa3yromux,
KHUJKUX U TBEPJBIX
OpPTaHHYECKUX BEIICCTB
71 WunuBuyansHO-TPYNIIOBOE 16.03 TECT
3aHsTHE. BrinlomHenue
3aganuii yactu A7, Bl
72 Mertaisl - XUMHUYECKUE OO0pa31bl MEeTaIoB, 17.03 KOHCIIEKT
3J€MEHTBI. MeTajuibl — MOJICTTN KPUCTAJUTYeC-
MIPOCTHIC BEIIECTBA KHX PELIETOK
METaJIIOB.
73 OO01Me XUMAYECKHUE Bsaumoneiictsue: 18.03 CocraBuUTh
CBOICTBa METAJIIOB a) TUTHS, HATPHSI, MarHUs ypaBHEHUS

1 XKeJe3a C KUCIOPOIOoM;
0) IIETOYHBIX METAJIIOB C
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BOJIOM, CIUPTAMU;

B) IIMHKA C pacTBOpaMu
COJISTHOM, CEpHOM KHCIIOT;
T) JKeJie3a ¢ pacCTBOPOM
cynbdara meau (I1);

74 OKCcHIBI U THIPOKCHIBI Oxcunel 1 01.04 CocTaBUTh
METAILJIOB THIPOKCHUJIBI XpOMa ypaBHEHUS

75 WNunuBuayanbHO-rpyImnoBoe 6.04 TECT
3aHgTHE. BrIonHnenue
3ajanuii yactu A8,27

76 Kopposus meTanios. 1 OGpa3iisl U3IeHi, 7.04 §18 no

MOJIBEPT. KOPPO3HH. MOJTYYCHUS
2 DJIEKTPOXUM. Me, Nel4-
KOppo3us Zn 1pu 20
konTakre ¢ Cu B

COJISTHOM KHCIIOTE.

3 CnnocoOHI 3aluTh

Me oT Koppo3um.

77 NuauBuayanbHO-TPYIIIOBOE 8.04 TeCcT
3aHsATHE. BeimonHenue
3amannii yactu B2, C1

78 O61ue cnocoObl MOTydeHHs Konnekmus 13.04 §18 o
METAJLJIOB. «MwuHepaJlbl ¥ TOPHBIC KOHIIa,

IOPOJIBI. Ne21-27
79 Hewmeramisl. Bzanmoneiicrsue Zn-S, Monenn 14.04 §19, Nel-21
Fe- ClI2, P- CI2, CI2-NaBr, | kpucTaluin4ecKux
Kl B p-pe, Br2-C2H4, Se- | pemerok 12, rpadwura,
KNO3. ajmMasa.
[Tonyu. u cB-Ba HCl n
NH3.
4.IlpeBpaienue
P—P205—H3POA4.
Bzanmoxn. CO2 ¢ NaOH.

80 OxcuIbl HEMETAJUIOB U IIpe3enTanus. 15.04 CocraBuTh
COOTBETCTBYIOIINE UM [IpeBparmienue ypaBHEHUS
THUAPOKCHIBI P—P,05—H3PO,

81 WNHnuBuayansHO-TpyIIoOBOE 20.04 3aKOHYHUTH
3aHATHE. BeImonHeHue ypaBHEHUS
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3amannii yact A8,9

82

KucnoTsl oprannueckue u
HEOPraHUYEeCKHE.

[Ipe3enTanus.
Coiicta HCI, p.
H2S0A4.

2.Bzaumon. H2SO4
koHI1l. ¥ HNO3 (koHir.
up-p)cCu
CH3COOH, p.
«cepedpsHoTro

3epkana» 1ist HCOOH.

21.04

§20, Nel-9

83

OcHoBaHMsI OpraHUYEeCKHe U
HEOpraHUYECKHUE.

[Ipe3enrtanms:
1.B3aumonencTBre
NaOH. C k-mu, kuci.
Oxcupamu (P205),
cossimu (CuSO4 u
NHA4CI)
2.Paznoxkenue
Cu(OH)2.

3.Bzaum. HN3 ¢ HC1
n H20.

J1/0 B3aumon.
CH3HN2 c HC1 u
H20.

22.04

§21, Nel-
4,6

84

AmdorepHbIe OpraHn4yecKue
1 HEOpPTaHUYECKUe
COEIMHEHMUS.

[Ipesenranus:
[Tonyuenue n
amdoTepHbIe CB-Ba
Al(OH)3.
2.B3aumon.
AMHHOKHCIIOT C
KUCJIOTaMH U
IIEJIOYaMHU.

27.04

§22, Nel-5

85

NuauBuyanbsHO-TPYIIIOBOE
3aHsATHE. BpinonHeHue
3aganui yactu A10

28.04

Wnan.
3aJlaHue

86

IIpakTnyeckas padora NeS
«Pemenue
HKCHEPUMEHTAIbHBIX 3374
110 OPraHU4eCcKON 1

IIpakTuyeckas pabora Ne5

YyeOuuk mp.p.Ne5

29.04

Otyer
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HeOpFaHH‘IeCKOfI XUMUN»

87 Ipakruuyeckas padora Ne6 | Ilpaktuueckas pabora Ne6 | Yuebnuk mp.p.Ne3 4.05 Ortuer
«CpaBHEHHE CBOMCTB
HEOPTraHUYeCKUX U
OpPraHMYECKUX COCAUHEHUN»

88 [ToHsATHE O KOMIUIEKCHBIX [IpesenTarus 5.05 §22, Ne6-8
COCMHEHUSIX.

89 NuauBuayanpHO-TPYIIIIOBOE 6.05 Wun.
3aHsTue. BeinonaHenue 3ajaHue
3ajganuii yactu All, BS

90-91 | I'eneTnueckas CBSI3b MEKIY [Ipesenranus. 11.05 §23,Nel-4
KJIacCaMH HEOPraHUYEeCKUX U [IpakTuueckoe
OpPTaHUYECKUX BEIIECTB. OCYIIIECTBIICHHE

NEPEX0JI0B:
P—P205—H3P04Ca
—Ca0—Ca(OH)2—
Ca3(P0O4)2

92 WNHnuBuayansHO-rpyImnoBoe 12.05 CocraBuTh
3aHsTue. BeinmonHenue HENOYKY
3anaHui yactu Al2, C2 IIpEBpAILCH

ui

93 WNHnuBuayanbHO-rpyImnoBoe 13.05 3aKOHYHUTH
3aHsTHE. BhImonnenue ypaBHEHHS
3amanuii yactu C3

94 WNHauBuayansHO-TPyNIOBOE 18.05 Pemnte
3ausTue. BrinonHenne 3a1aun
3agaHuil yactu C4 (Nu.

Kaproukn)

95 VYpok-ynpaxHeHue, Pemenue 3anaq u 18.05 [ToBT.§17-

MOJITOTOBKA K K/P. yIpaXHEHUH. 23
[ToaroroBka K K/p.

96 KonTtpoubnas padora Neq4 KonTtponbHast pabota N4 19.05
no teme «BemecrBa u ux
CBONCTBA».

97 [ToBTOpEHNE MaTepuaia 3a I'enernueckue cxemsl, | 19.05 [ToBTOPUTH
Kkypc 10-11 ki XUM. CB-Ba. OCHOBHBIE

BOTIPOCHI
Kypca
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xumuu 11

KJlacca
98 NuauBuayanbHO-TPYIIIOBOE [Ipe3enTarus. 20.05 3anmanus
3aHsATHE. BhimonHeHue 4.B6
3amanuii yactu B6
99 NuauBuayanbHO-TPYIIIOBOE [Ipe3enTarus. 20.05 3anmanus
3aHsATHE. BhimonHeHue 4.B7
3agaHui yactu B7
100 NuauBuayanpHO-TPYIIIIOBOE [Ipe3enTarus. 25.05 3anmanus
3aHsATHE. BhimonHeHue 4.B8
3amanuii yactu B8
101 WNunuBuayanbHO-rpyImnoBoe [Ipesenranus. 26.05 Pemuts
3aHsTHE. BhIMonHeHue 3aaun
3aganuii gactu C5 (Uun.
Kaproukn)
102 HToroBasi KOHTPOJILHASI KonTponbnas pabora. 27.05

padora NeS 3a kypce 11
KJacca.
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YYEBPHO-METOAHUYECKOE OBECIIEYEHHE

YuyeOoHo-MeToAHYECKHIT KOMILJIEKT

e Tabpuensan O.C. [Iporpamma kypca xumun i 8-11 kinaccoB 0011e00pa3zoBaTeNbHBIX yUpexKIeHUH.— M.
Hpoda, 2005.

o Tabpuensua O.C. Xumus. 11 kinacc. bazoBsiil ypoBeHb: yued. st oomeobpasosat. Yupexaenuii /O.C.
I'abpuensu. — M.: [Ipoda, 2008. — 218, [6] c.: ui.

e Tabpuensn O.C., AAmykoa A.B. Xumus. 11 kin. ba3zoBerit ypoBeHs: Metoaudeckoe mocooue. — M.:
Hpoda, 2005.

e Tabpuensa O.C. Xumus: YuebHoe mocooue mis 11 kit cpen. mk. — M.: bauk mmroc, 2000.
o Tabpuensn O.C., JIbicoa I'.I'. Xumus. 11 xi.: Metonuueckoe nocodue. M.: JIpoda, 2002-2004.

e Tabpuensu O.C., JIeicoBa I'.I'.,BBenenckas A.I'. Hacronbnas kaura yuurens. Xumus 11 kin.: B 2 4. —
M.: Ipoda, 2003-2004.

e Tabpuensn O.C., OctpoymoB W.I". OOmias xumMus B TecTax, 3aaadax, ynpaxHenusx. 11 k1. — M.: [Ipoda,
2003.

e Xumus. 11 xi.: KoutponbsHsie u mpoBepouHbie paboThik yueouuky O.C. ['abpuensina, I'.I". JIbicoBoit
«Xumus. 11» /O.C. T'abpuensn, [1.H. bepeskun, A.A Ymakosa u ap. — M.: JIpoda, 2004.

e Tabpuensn O.C. Metoauueckoe nocodue s yuutens. Xumus. 10-11 knacc. — M.: Ipocda, 2001.

e OreHka KauecTBa NOJArOTOBKH BBIITYCKHUKOB cpeHel (moiHoil) mxoisl no xumun /Coct. C.B.
Cymaroxus, A.A Kasepuna. — M.: [Ipoda,2001.

e bynkyc II.®d. Kuura s urenus no oprannueckoit xumuu — M.: Ilpocsemenne, 1985
e KupskoB B.I'. Oprannueckas xumus. — M.: [Ipocsemienne, 1983

e Jlunuu P.A., SIxumosa E.E., Boporaukosa H.A. Xumus. Meroguueckue marepuans! 10-11 kmaccsl. -
M.:Ipoda, 2000

e Hasapona I'.C., JIaBposa B.H. Ucnonbs3oBanue yueOHOro 000pyJ0BaHUS Ha MPAKTUYECKUX 3aHATUSAX T10
xumun. — M., 2000
JOonoJHUTEIbHAS JIUTEPATYPA LIS VYUTEIS

e OrleHKa KauecTBa MOJArOTOBKU BBIMMYCKHUKOB cpeiHel (moaHoM) mkois! o xumun /Coct. C.B.
CymaroxwuH, A.A Kasepuna. — M.: [Ipoda,2001.

e byukyc [1.®. Knura ajist urenus no opranndeckor xumun — M.: [Ipocsemienue, 1985
e JKupskos B.I'. Oprannueckas xumus. — M.: IIpocsemienue, 1983

e Jlunuu P.A., Slkumosa E.E., BopotHukoBa H.A. Xumus. Metoandeckue matepuansl 10-11 kmaccer. -
M.:Ipoda, 2000



e Hasapona I'.C., JIaBposa B.H. Ucnonbs3oBanue yaueOGHOr0o 000pyJ0BaHUS Ha MPAKTUYECKUX 3aHATHUAX I10
xumun. — M., 2000

e Maunpimkuna B. 3anumarensHas xumus. Heckyunbrii yueonuk. — Cankr-IlepreOypr: Tpuon, 1998.

e Amuk6Geposa JLIO., Pykk H.C.. Ilone3nas xumust: 3aaauu u ucropus. — M.: JIpoda, 2006.

e Cremnun b.J1., Amux6epoBall.lO.. 3anumarensHbie 3a0aHus U 3PHEKTUBHBIC OIBITHI 110 XUMHUH. — M.
Hpoda, 2005.
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