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HosicHUuTeEIbHASA 32aNIMCKA

[Iporpamma kypca xummm 10 — 11 kiacca cocraBieHa Ha OCHOBE (helepasbHOTO
KOMITOHEHTa TOCYJJaPCTBEHHOTO CTaHIapTa CPEIHEro o0IIero 00pa3oBaHusl.

OCHOBHBIMU BONPOCAMU XHMHH SIBJIIFOTCSI U3YyYEHUE COCTAaBA U CTPOCHUS BEILECTB,
3aBUCHUMOCTH HUX CBOMCTB OT CTPOCHUSA, KOHCTPYUPOBAHUC BCUICCTB C 3aJaHHBIMU CBOfICTBaMH,
MCCJIE0BAHNE 3aKOHOMEPHOCTEN XMMUYECKUX MTPEBPAILCHUM U NTyTeH yNpaBIE€HUS UMU B LIEJIAX
MOJIYy4YCHHA BCIICCTB, MAaTCPHUAJIOB, SHCPIUH.

B ocHOBY Kypca M0JI0KEHbI UEH:

- MaTCpuajbHOro CIUHCTBA BCIICCTB IIPUPOLI, 06yCJIOBH€HHOCTI/I CBOMICTB BCIIIECTB UX
COCTaBOM UM CTPOEHUEM;

- IO3HABACMOCTHU CYIITHOCTU XUMUUCCKHUX HpeBpaH_[eHI/Iﬁ C MOMOLIBbIO HAYYHBIX MCTOJ0B.

W3ydyeHre XxuMuu B CTapllel IIKoje Ha 0a30BOM YPOBHE HAIpPaBIE€HO HAa JIOCTHXKEHUE
CIEAYIOLIUX LEIICH:

1. ¢ OcCBOCHHME 3HAHMH O XHMHYECKOW COCTAaBJISIONICH €CTCCTBCHHOHAYYHOM
KapTHUHBI MUPA, BOKHEHIINX XUMHUYECKUX TMOHATHH, 3aKOHAX U TCOPHSIX;
2. v OBnajicHUe YMEHUSMHU MPUMCHITH MOJyYEHHBIC 3HAHUS JUIS OOBSICHCHHS

pa3HOOOpa3HBIX XMMUYECKUX SIBJICHUI U CBOMCTB BEILECTB, OLEHKU POJIM XUMHH B Pa3BUTHU
COBPEMEHHBIX TEXHOJIOTUH U MOJIYyYEHUH HOBBIX MaTepUaJIOB;

3. ¢/ Pa3BuTHe MO3HABATENBHBIX MHTEPECOB M WHTEIUICKTYaJbHBIX CITIOCOOHOCTEH B
npolecce CaMOCTOSATENIBHOTO IMPHOOpPETeHHsT XMMHUYECKMX 3HAaHUM C  HCIOJb30BaHUEM
Pa3IUYHbIX HCTOYHUKOB MH(POpMAIUH;

4. v Bocriutanue yOEKAEHHOCTH B TIO3UTHBHOHW pPOJIM  XHMHH B JKU3HH
COBPEMEHHOI0 O00IEeCTBa, HEOOXOAMMOCTH XMMHUYECKM TI'PaMOTHOTO OTHOULIEHUS K CBOEMY
37I0POBBIO U OKPYIKAIOLIEH Cpele;

S. v I[lpuMeHeHue TOJNyYEHHBIX 3HAaHMH ©W  yMEHUH Ui Ge30macHOro
UCIMOJIb30BaHUS BEIIECTB U MaTepHajoB B OBITY, CEIbCKOM XO34HCTBE M Ha MPOMU3BOJCTBE,
peneHus MPakTUYEeCKUX 3a7a4 B TIOBCEIHEBHOM JKU3HU, IIPEYIPEKICHUS SIBJICHUN, HAHOCAIINX
Bpe/ 310POBBIO YEIIOBEKA U OKPYKAIOLICH cpele.

[IporpaMmMa mo XMMHM Ul IMOJIHOTO CpPEAHETO0 O00pa30BaHUS COCTaBJI€HA W3 pacuera
4acoB, YKa3aHHBIX B 0a3MCHOM ILIaHe (Kypc paccuuTaH Ha 2 yaca B Hezento B 10 kiacce u 1 gac
B Henento B 11 kiacce).

CopneprkaHue nporpaMmbl BKIIOYAaeT OCHOBBI OOIIeH, HEOPraHMYECKOW U OPraHUYecKoil
XUMUH.

B cTpykTypupoBaHuM Kypca OpraHM4e€CKOM XMMHUU BHA4Yase JAKOTCA KPaTKUE CBEIECHHUS O
CTpOEHHH, KiIacCU(PHUKAIMU, HOMEHKJIaType OpraHM4eCKUX BEIECTB, OCOOEHHOCTAX PEeaKIuil ¢
uX ydactueM. Takas BO3MOXKHOCTb IOSIBISIETCSI IIOTOMY, YTO B 9 Kjacceé OCHOBHOM ILIKOJIBI
yyauiecs ye MmoJly4usii HEKOTOpOoe peICTaBlIeHne 00 OpraHMueCcKrX BEIeCTBaxX.

ChopmupoBanHble TakuM 0O0pa3oM TEOpPEeTUYECKHE 3HAHMsS 3aTeM pa3BUBAIOTCS Ha
6oratoM (haKTOJIOrHUECKOM MaTepualie pH pacCMOTPEHHUH KJIACCOB OPTaHUYECKUX COETMHEHUH,
KOTOpPbIE paCCMaTPUBAIOTCS B TIOPSI/IKE UX YCIIOKHEHHS: OT 6oJiee MPOCTHIX — YTIIEBOJOPOIOB 710
HauboJsee CI0XKHBIX — OMOMOIMMEPOB. DTOT MOJXOJ] MO3BOJISIET TIIy0XkKe U3YUUTh OpraHUYECcKHe
BEIIECTBA.

Wnes o Benyiieit pojau TEOPETUUECKUX 3HAHUH B Mpoliecce N3y4eHus OorareiIinero Mupa
BEILECTB U PEAKLUN Kypca «OpraHU4ecKas XUMHs» CTajla OCHOBOM KOHCTPYMPOBAaHHs U Kypca
«obmas xumus». Ha 6aze oOmmx MOHATHI, 3aKOHOB U TEOPHH XMMHMU y CTapIIEKIaCCHUKOB
dopmHpyeTcsl IeIOCTHOE TMpeJCTaBleHHe O XMMHUYECKOH Hayke, O €€ BKJIajJe B EIUHYIO
€CTECTBEHHOHAYYHYIO KapPTUHY MHpA.

Kypc obmeit xumuu usydaercs B 11 kjacce M HampaBlieH Ha HMHTETPALMIO 3HAHHUM
YYaIIUXCAd N0 HEOPraHWYeCKOW M OPraHuYecKOod XHMMHH Ha CaMOM BBICOKOM YpPOBHE
oOmeoOpa3oBarebHOM MmIKONBL. Bemymas uues Kypca — IIEIOCTHOCTh HEOPraHHMYECKOW W
OpPTaHWYECKON XMMHUU HAa OCHOBE OOIIHOCTH WX TMOHSTHH, 3aKOHOB U TEOPHUH, a TaKKe €IUHBIX
HOJIXO/0B K KiacCU(UKAIMU OPraHWYECKUX U HEOPraHWYECKHUX BELIECTB M 3aKOHOMEPHOCTSIM



NPOTEKaHUA XMMUYECKMX peakuuil. Takoe mocTpoeHne Kypca oOImeld XHMHUHU TI03BOJISET
MIOJIBECTU y4alIuXcs K IOHUMAaHUIO0 MAaTEPUAIILHOCTH U II03HABAEMOCTH €IMHOTO MUPA BEILECTB,
NPUYHH €r0 KPaCOYHOT0 MHOT000pa3us, BCEOOIIEH CBS3H SBICHHMA.

Bce 310 maer ywammmcss BO3MOXHOCTb HE TOJIBKO JIydllle YCBOMTb COOCTBEHHO
XUMHUYECKOE COJEPKAHME, HO U IIOHATH POJb M MECTO XMMHUHU B CUCTEME HAyK O IIPUPOJE.
CrpykTypa Kypca M03BOJIET B IIOJHONW Mepe UCMHOIb30BaTh B 00YUYEHUH JIOTHYECKHE ONEepaLuu
MBIIICHHS: aHAJIW3 U CHHTE3, CPAaBHEHUE M aHAJIOTUIO, CHCTEMATHU3alUI0 U 00001IeHHE.

3HAYUTEIBHOE MECTO B COJIEPIKaHUU Kypca OTBOAMTCS XUMUYECKOMY dKcIIepuMeHTy. OH
JIaeT BO3MOXKHOCTh (POPMHUPOBATH y YUAIIUXCS CIICIHAbHBIC TIPEAMETHBIC YMEHHS IPH padboTe ¢
XUMHUYECKMMH BEILECTBAMH, BBINOJIHEHUM IIPOCTBIX XHMUYECKUX OIBITOB, a TaKXe Y4YHThb
MIKOJBHUKOB 0€30IaCHOMY U 3KOJIOTHYECKH IPaMOTHOMY OOpAaIlleHHIO C BEIIECTBAMU B OBITY U
Ha IPOU3BOJCTBE.

Jannas mporpaMma mnpeaycMarpuBaeT (GOPMHPOBAHUE Y YydYaluXcs oOOIIey4eOHbIX
YMEHUH U HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB AEATENBHOCTH M KIIIOUYEBBIX KoMmmeTeHUui. B
3TOM HANpaBICHUU MPUOPUTETAMH IJIsi Yy4eOHOTO NpeIMeTa «XUMHs» B CTapIlei IIKoie Ha
0a30BOM ypOBHE SBJISIOTCS: YMEHUE CAMOCTOSATEIbHO U MOTUBUPOBAHHO OPIaHHU30BBIBATH CBOIO
MIO3HABATEJIbHYIO ACSTEIbHOCTh (OT IMOCTAHOBKM LIEJIH /0 IOJYyYEHHUS M OLEHKH pe3yJsibTaTa);
OIpe/ielIeHue CYLITHOCTHBIX XapaKTEepUCTUK H3y4yaeMoro OOBEKTa; YMEHHE pa3BEPHYTO
000OCHOBBIBaTh CYXJIEHHUS, JaBaTh OMNPEENICHUs, NMPUBOAUTH JOKA3aTEJIbCTBA; OLICHUBAHUE U
KOPPEKTHPOBKA CBOETrO IOBEACHMS B OKPYKAIOLIEH Cpele; BBIIOJHEHUE B IPAKTHYECKON
JESTEIbHOCTH U B IIOBCEJHEBHOM JKM3HU SKOJOIMYECKMX TpeOOBaHUM; HCIIOJIb30BAHUE
MYJIbTUMEAUMHBIX PECYpCcOB M KOMIIBIOTEPHBIX TEXHOJIOTHI Juist 00paboTKM, mNepenayu,
cucreMaTm3anud  HMHQOpPMAIUHM, co3laHue 0a3  JaHHBIX, TMPE3EHTAlMHd  Pe3yJbTaToB
MIO3HABATEJILHON U IPAKTUYECKON JESITEIbHOCTH.

B ocHOBy mnporpaMMbl NOJIOKE€H MpPUHLMII pa3BUBawoliero oodydenus. [Iporpamma
ONMpAETCsl Ha Marepual, U3ydeHHbld B 8-9 Kiaccax, NOITOMY HEKOTOpbIE TEMBI Kypca
paccMaTpuBalOTCS MOBTOPHO, HO YK€ Ha Oojiee BBICOKOM TEOPETHYECKOM YypoBHE. Takoit
HOJXO0/ TO3BOJISET YIayOsATh M Pa3BUBATh INOHITHE O BEUIECTBE M XMMHUYECKOM IIpolecce,
3aKpeIIsATh TNPOWJEHHBIH MaTepual B AaKTHUBHOW MaMsTH Yy4YalllUXCs, a TaKKe COXPaHATh
IPEEMCTBEHHOCTH B Mpoliecce 00ydeHusl.

Benymas poib B pacKpeITUM COIEpKaHHMS Kypca Xumuu 11 Kiacca NpUHAMJICKHUT
IIEKTPOHHOM TEOPHM, MNEPUOAUYECKOMY 3aKOHY M CHCTEME XHMHUYECKHX DJJIEMEHTOB Kak
HauOoJsee 00IMM HayYHbIM OCHOBAM XUMHUH.

B nanHOM Kypce cucTeMaTHU3uMpyroTcs, 0000IIatoTcs U YrIIyOJsSIOTCs 3HAHHUA O paHee
M3YYEHHBIX TEOPUSAX U 3aKOHAX XUMUYECKOW HayKu, XUMUYECKHUX ITpolleccax U MPOU3BOJCTBAX.

[Tporpamma obOecrieunBaeT CO3HATENbHOE YCBOGHHME  yYallUMHCA  BaXHEHIIMX
XUMHYECKHX 3aKOHOB, TEOPUM M MOHATUH; (OpMUPYET NpPEICTaBICHHE O pPOJIM XUMHUU B
pPa3sBUTHM Pa3HOOOpa3HBIX OTpacieil MPOM3BOJCTBA; 3HAKOMUT C BEILIECTBAMH, OKPYKAIOIIMMU
yenoBeka. [Ipy 3TOM OCHOBHOE BHHMMAaHHE YJEIS€TCS CYIIHOCTHM XHMUYECKUX pPEaKIUid u
METO/IaM UX OCYILECTBIICHHS, @ TAKXKE CIIOCO0aM 3aIUThI OKPYKAIOLIEH CpeIbl.

B nenom kypc mo3BOJsS€T pa3BUTH MPEACTABICHMS YYalllMXCs O MO3HABAEMOCTH MHDA,
€IMHCTBE >KMBOH W HEXHBON NHpUPOABI, CHOPMHPOBATH 3HAHUSA O BAXKHEUIIMX aCMEKTax
COBPEMEHHOI eCTEeCTBEHHOHAYUYHOW KapTHUHBI MUpa, YMEHHUS, BOCTpEOOBAaHHBIE B MOBCEAHEBHON
JKU3HH W TI03BOJISIIOIIME OPHUEHTHUPOBATHCA B OKPY)KAIOIIEM MHpPE, BOCIUTATh YEJIOBEKA,
OCO3HAIOIIET0 ce0sl YaCThIO IPUPOIBI.

JanHas mporpaMma mpeaycMarpuBaeT (GOPMHPOBAHUE Y Yydaluxcs OOIIey4yeOHbIX
YMEHHMH U HAaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB AESITEILHOCTH U OOIIMX KOMMETeHUUH. B aTom
HalpaBJIEHUU MPHOPUTETaMU JJIsl Y4eOHOTro MpeaMeTa XUMHs B CTapliell IIKosie Ha 6a30BOM
YPOBHE SBJISIFOTCS:

1. e VYMmeHue caMOCTOSTENPHO W MOTHUBUPOBAaHHO OPraHU30BHIBATH  CBOIO
IIO3HABATEJIBHYIO ACATEIBHOCTD;



2. e lcmnonb3oBaHUE BJIEMEHTOB NPUYMHHO-CIEICTBEHHOTO U  CTPYKTYpPHO-
(YHKIIMOHATBLHOTO aHAJIN3a;

3. e VYMeHue pa3BepHYTO OOOCHOBBIBATH CYXXICHHSA, JaBaTh ONPEICICHHUS,
IIPUBOJUTH J10KA3aTEIbCTBA,

4. e OneHMBaHUE U KOPPEKTUPOBKA CBOEr0 IOBEACHMS B OKpYKaloLIEH cpere,
BBIIIOJTHEHUE B IIPAKTUUYECKOM JEATEIBHOCTM M B IIOBCEAHEBHOW JKU3HU SKOJIOTMYECKHX
TpeOOBaHMIA;

5. e lcnonb3oBaHUE MYJBTUMEIUIHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJIOTUN
s o0paboTKM, Tepenayd, CHCTeMaTH3alud WHQOpPMAluU, CO3AaHus 0as3bl JaHHBIX,
IIPE3CHTALMK PE3YJIbTATOB [T03HABATEIBHON U PAKTUYECKOHN NEATEIbHOCTH.

Conep:xanue nporpamMmsbl o xumuu 1s 10 kiaacca

3a ocHOBY B3siTa mporpamma kKypca xumuu s X— XI kiaccoB 001eo0Opa3oBaTenbHBIX
yupexnenuit (6a3opbiii ypoBens) O.C. 'abpuensna u CtanmaapT cpemHero oomero oopa3oBaHus
110 XuMuH (6a30BbIl YPOBCHB).

BBenenue (1 u)

[Ipeamer oprannueckoid xumuu. CpaBHEHHE OPraHUYECKUX COCJUHEHUN C HEOPraHMYECKUMHU.
[Ipupoanblie, HICKYCCTBEHHBIE U CHHTETUUECKHE COCTUHEHUS.

Tema 1. Teopusi cTpoeHusi OpraHuvdecKux coequHeHui (2 u)

BanenTHocTh. XUMHUECKOE CTPOEHUE KaK MOPAJOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJICHTHOCTU. OCHOBHBIE TIOJIO)KEHUS TEOPUU XHUMHUYECKOIO CTPOCHHUSI OpPraHUYeCKHX
coequHeHui. [loHSATHE O TOMOJOTMM M TOMOJIOTaX, M30MEPUM MU HU30MEpaX. XUMHUYECKHE
dbopMyIbl U MOJIETTH MOJIEKYJ B OPraHMYECKON XUMUHU.

JemoncTpanuu. Mojen MOJIeKyJ TOMOJIOTOB U U30MEPOB OPraHUYECKUX COETUHEHUH.

Tema 2. YriieBoiopobl U X NPUPOIHbIE HCTOYHUKH (8 u)

[Tpuponnsblii ra3. A 1 x a H bl. [IpupoHbiii ra3z kak TornauBo. ['oMonoruueckuii psja, U3oMepus U
HOMEHKJIaTypa ajkaHOB. XHMMHYECKHE CBONCTBa allkaHOB (HAa TpHUMEpEe MeTaHa U JTaHa):
ropeHue, 3aMelleHue, pa3ioXKeHUue U JerujpupoBaHue. lIpuMeHeHHe ajlKkaHOB Ha OCHOBE
CBOWCTB.

A 71K € H bl. DTUJIEH, €ro NoJyYyeHHue (JernIpUpOBaHUEM dTaHa U JeTUapaTaluel 3TaHoua).
XUMHYECKHE  CBOWCTBA JTWJIEHA: TOpPEHUE, KAueCTBEHHbIE pEeaKluu, TuapaTaims,
nonuMepusanus. [lonuaTunen, ero cBoiicTBa U npuMeHeHue. [IpuMeHeHne 3TuiieHa Ha OCHOBE
CBOWCTB.

AnkxanueHB UKay4dyK u [loastue o0 ankagueHax Kak yriieBOJOpojax C ABYMS
JIBOMHBIMU CBS3SIMU. XHMHUYECKHE CBOWCTBa OyTraauweHa-1,3 W wu3ompeHa: oOeCI[BEUHBAHHE
OpoMHOI BOABI M MMOIMMEpHU3alus B Kaydyku. Pe3nHa.

A 1 K U H bl. AUETWIEH, €ro MOJy4YeHHE NUPOIM30M MeTaHa U KapOUTHBIM CIOCOOOM.
XWMHUYECKUE CBOMCTBA alleTUJICHA: TOPEHHE, 00eCIIBEUMBAaHNE OPOMHOM BOJIBI, PUCOSTUHEHNE
XJOpOBOOPOJIa U ThapaTanus. [I[pumeHeHure aleTuaeHa Ha OCHOBE CBOMCTB.

b e v 3 0 1. [lonyuenue OeH30Jla U3 TeKCaHAa W alleTUJIeHA. XUMUYECKHE CBOMCTBAa OEH30Ja:
ropeHue, raloreHupoBanue, HUTpoBanue. [I[pumeHerne 0eH301a Ha OCHOBE CBOMCTB.

H e ¢ 1 5. CocraB u nmepepaborka HedTu. Hedrenponykrel. beH3uH u noHsiTHE 00 OKTAaHOBOM
quCIIe.

Jemoncrpanuu. ['openue anermnena. OTHOILIEHUE 3TUJIEHA, alleTHiIeHa U OeH30ja K pacTBOpY
nepmaHranara kaiaus. llomydenuwe sTuiieHa peakuuen JeruAparaldd STaHOoJA, aleTUJIeHa
KapOuIHbIM crniocoOoM. PaznokeHue Kaydyka IpU HarpeBaHUM, HCIBITAaHHE IMPOAYKTOB
pa3ioXeHus Ha HempeaenbHocTh. Komnekius o0pa3oB HeTu U HEPTEPOTYKTOB.
JlaGopaTtopHbie onbIThl. 1. OnpeneneHne 3I€MEHTHOTO COCTaBa OPraHUYECKUX COETUHECHUM.
2.UzroroBrneHue Monened MOJEKyd yraeBogoponoB. 3. OOHapyXKeHHe HenpenenbHbIX
COeMMHCHUN B KUAkuX Hedtenpoaykrax. 4. Ilomydenme u CcBOWCTBa areTWiIeHA. 5.
OsznakomieHue ¢ Kouieknue «HedTh u MpoIyKThI ee mepepadoTKm.



Konmpononaa pavoma Nel no meme: «Yz21e6000pooviy

Tema 3. Kuciaopoacogepxamme OpraHuyecKkue COeJUHEHUS W HUX NPHUPOJAHBIE
ucrouHuku (10 u)

EnvHCTBO XMMHYECKOW OpraHM3alMM JKUBBIX OPraHU3MOB. XHUMHYECKHM COCTAaB IKUBBIX
OpraHU3MOB.

C n u p 1 bl IlogydeHue »sTaHONa OpOXKEHHEM TIJIOKO3bl M THApaTalUedl >TUJIeHA.
['mapokcunpHas rpymnmna Kak (yHkiuoHanbHas. IIpencraBieHne o BOJOPOIHON — CBS3H.
XUMHUYECKHE CBOMCTBA 3TaHOJA: TOPEHUE, B3aUMOCHCTBUE C HATpUeM, 00pa30oBaHUE MPOCTHIX U
CIIOKHBIX 3(QUpPOB, OKHCJICHHWE B anpaeruia. IIpuMeHeHuMe >TaHONa HAa OCHOBE CBOWCTB.
AJIKOTroNM3M, ero MocJIeACTBHS U IPEAYIPEKICHUE.

[TonsiTue 0 mpeAeNbHBIX MHOIOAaTOMHBIX cOHMpTax. [JMUEpUH Kak [peACTaBUTENb
MHOIOaTOMHBIX cnUpTOB. KauecTBeHHas peakuus Ha MHOrOaroMHble cnupthl. lIpuMeHenue
[JIMLIEpUHA.

@ e H o u1. [lonyyeHue eHosa KOKCOBaHHMEM KaMEHHOro yrid. B3aumHoe BiIMsHHE aTOMOB B
MoJIeKyJie eHOa: B3aUMOACHCTBHE ¢ TUAPOKCHUIOM HATPHS U a30THOM KHCIOTOH. [IpuMenenue
(eHoa Ha OCHOBE CBOMCTB.

A 1 v aer u n b [lorydeHue anbAeruioB OKUCIEHHUEM COOTBETCTBYIOIIMX CIIMPTOB.
XVMMHUYECKHE CBOMCTBA  aNbACTUIOB: OKHCIEHHE B  COOTBETCTBYIOIIYK) KHCIOTY U
BOCCTAaHOBJICHHE B COOTBETCTBYIOIIMH crupT. [Ipumenenue GopManbaernaa M aneTanbaeriia
Ha OCHOBE CBONCTB.

KapOoHoBBI €KHuCIIOT B [lomydenne kapOOHOBBIX KUCIOT OKUCICHHEM allbICTH/IOB.
XUMHUYECKUE CBOWCTBA YKCYCHOM KHMCJIOTBI: OOIIME CBOMCTBA C HEOPraHUYECKUMH KUCIOTaMHU U
peakuus stepudukanuu. [IpuMeHEeHHE YKCYCHOH KHCJIOTBI Ha OCHOBE CBOWMCTB. BrIciime
JKUPHBIE KUCJIOTBI HA IPUMEPE NMAIbMUTHHOBOM U CTEAPUHOBOM.
CnoxHbBedupsuXHUD b [lonydeHne cIoxKHBIX d3PUPOB peakIueld ITepuuKamnum.
CrnoxHnble 3QUpsl B IpUPoJIe, MX 3HadeHue. [IpuMeHeHne cloXHbIX 3(MPOB HA OCHOBE CBOMCTB.
Kupbr kak cioxHbie 3(upbl. XUMHUYECKHE CBOWCTBA >KUPOB: THUAPOJIW3 (OMBUICHUE) H
TUAPUPOBAHUE )KUJKUX KUPOB. [I[puMeHeHNEe KUPOB HA OCHOBE CBOMCTB.

Y raoeBo bl YrieBoJbl, 3HAUEHUE YIJIEBOJOB B JKMBOM MPUPOJE U B JKU3HU YeJIOBEKA.
['mroko3a - BelecTBO ¢ JBOMCTBEHHON (yHKLHMEH - ajabAerugocnupT. XUMHUYECKHe CBOMCTBa
[JIIOKO3bl: OKHCJIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIIEHHE B COpPOUT, OpokeHue
(MostouHOKHCIIO€ U criupToBoe). [IprMeHeHHe TITI0K03bl Ha OCHOBE CBOMCTB.

JemoncTpanuu. OKuclieHUue cnupTa B ajbjaeruja. KauecTBeHHas peaklus Ha MHOTOATOMHbBIE
cnupthl. Komnekius «KameHHBIH yronb W NpOAyKTHl ero mnepepabotku». KadecTBeHHBIE
peakuu Ha (eHon. Peakums «cepeOpstHOTO 3epkaiia» albJCTHUI0B U TIIOKO3bl. OKHCIICHHE
IBJETUOB U TIIOKO3bl B KHCIOTHI ¢ moMolisio ruapokcuaa meau (II). Tlomydenue ykcycHo-
sTHII0BOrO 3(upa. KauecTBeHHas peakuusi Ha Kpaxmai.

JlabopaTopHusbie onbIThl. 6. CBOMCTBa 3THIIOBOTO criupTa. 7. CBolicTBa rauiepuHa. 8. CBolicTBa
dbopmanbneruga. 9. CpoiictBa ykcycHod kuciotel. 10. CsoiictBa xupoB. 11. CpaBHeHue
CBOICTB pacTBOPOB MblIa M CTUpajpHOro mnopomka. 12. CpoiictBa rmoko3sl. 13. CpoiicTBa
Kpaxmarna.

Tema 4. A3oTcoaep:xaiiue COeJUHEHNSI U MX HAXO0XK/IeHHE B :KUBO nmpupoae (6 u)

A M u H bl. Ilonstue o6 amuuax. [lomyueHue apomaTHyeckoro amMHMHa - aHWIWHA - U3
HUTPOOEH30J1a. AHMJIMH KaK OpraHu4ecKoe OCHOBaHUE. B3auMHoe BIMsIHUE aTOMOB B MOJIEKYJIe
aHWIMHA: OCJIa0JIeHHe OCHOBHBIX CBOMCTB M B3auMojieiicTBUE ¢ OpomHON Boaou. [Ipumenenue
AQHWJIMHA HA OCHOBE CBONCTB.

AMUHOKIUCITOT bl. [lonyyeHre aMUHOKUCIOT U3 KapOOHOBBIX KHUCIOT U THUAPOJIN30M
OEIIKOB.

XWUMHUYECKHE CBOWCTBA aMHUHOKHCIOT KakK aMQOTEpHBIX OpPTraHWYECKUX COCIUHEHUM:
B3aMMOJEICTBUE CO ILEJIOYaMH, KHUCIOTaMU U JIPYr € APYroM (peakuus IMOJHMKOHJEHCAIUH).
[TenTunHas cBA3p U nonunentuabl. [[puMeHeHne aMUHOKHCIOT HA OCHOBE CBOMCTB.



b e 1 x u. Ilomydyenue OeNKOB peakiyell MOJUKOHJICHCALMH aMMHOKHUCIOT. IlepBuuHasd,
BTOpUYHAs M TPETUYHAs CTPYKTYphl OENKOB. XHUMHYECKHME CBONCTBAa OEIKOB: TOpEHHE,
JIeHaTypalus, TUIPOJIN3 U [IBETHBIE peakunu. buoxumudeckne GyHKINU OEIKOB.

I'eneTnueckas CBA3b MEXAY KJIaCCAMHU OPTaHUYECKUX COCAMHEHUH.

HyxiiennoBblie kucnotel. CHHTE3 HYKJIEMHOBBIX KUCJIOT B KJIETKe M3 HYKJIeoTH10B. OOmumii ran
crpoenust Hykieoruaa. CpaBHenue ctpoenus u pynkmuii PHK u JIHK. Ponp HykiaemHOBBIX
KHCJIOT B XpaHEHUH M TIepenade HaclieAcTBeHHOU nHpopmanuu. [loHsaTHe 0 OMOTEXHONIOTHU U
T€HHOW UH)KEHEPUH.

JemoncTpaumnu. BzaumoaencTeue aMMuaka M aHWIMHA C COJITHOM KUCIOTOM. Peakuus anninHa
c OpomHoOii Bomoil. JlokazaTenbCcTBO Hajduuus (QPYHKIMOHAIBHBIX TPYII B PacTBOpax
aMHHOKUCIIOT. PacTtBopennme u  ocaxnaeHue OenkoB. LIBeTHble peakuuu  OENKOB:
KCaHTONPOTEHHOBass U OuyperoBasi. ['opeHHe NTHUbEro mepa U MIEPCTSIHOW HUTU. Monemnb
mosiekynbsl JIHK. Ilepexozasl: 3TaHOJI — 3TUJIEH 3TUJIICHIIIMKOJb ~ 3TWIEHMUKOIAT Meau (1I);
3TaHOJI —*3TaHaJlb —~ HTAHOBAs KUCJIOTA.

JlabopaTopHusle onbIThI. 14. CBolicTBa OETKOB.

IIpakTuyeckas padora Nel. Unentudukanus opraHMuecKux COeAMHEHUN.

Tema 5. BuoornyecKn aKTHBHbIE OPraHUYecKue coenHeHus (4 u)

® e pwme HT bl. DepMEeHTH Kak OHOJOTMYECKHE KaTaau3aTOpbl OEIKOBOW MPUPOIBL.
Ocobennoctu GpyHKIIMOHUPOBaHUS (hepMeHTOB. Poib ()epMEHTOB B KU3HEIEATEIBHOCTH YKUBBIX
OpPraHMU3MOB M HAPOJHOM XO3SICTBE.

B utawmuH bl [lonstue o Butamunax. Hapyiienusi, cBsi3aHHbIe ¢ BUTAMUHAMU: aBUTAMUHO3bI,
TUIIOBUTAMUHO3bl U TUIIEPBUTAaMUHO3bl. Butamun C Kak NpeAcTaBUTENb BOJOPACTBOPUMBIX
BUTaMUHOB M BUTAaMUH A Kak IIPEICTaBUTENb KUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M 0o H bl. [lOHATHE O TOPMOHAX KaK I'yMOPAJIbHBIX PETYISATOPAX YKU3HEAESITEIbHOCTU
KHUBBIX OpPraHu3MOB. MHCYJIMH M aJpeHaIMH KakK MpeICcTaBUTEIH TOpMOHOB. [Ipodmmaktuka
caxapHoro quabera.

Jle xapcrTB a JlekapcTBeHHass XUMHUS: OT HMATPOXMMHUHU /10 XUMHOTEpanuu. ACHHUPHUH.
AnTHOMOTHKM W aucOakTepuo3. Hapkorumueckue BemecTBa. Hapkomanus, Ooppba u
npodUIaKTUKA.

JemoncTpanuu. Pa3noxkeHne Iepokcuaa BOAOpPOJA Karajaa3ol ChIPOro MsAca U CHIPOTO
kaptodens. CMC, conepxamux sH3uMBI. Mcnbitanue cpeasl pactBopa CMC uHAMKATOpHOMN
Oymaroii. 3HaKOMCTBO ¢ 0Opa3lamMM IpenaparoB JAOMalIHel, Ja0opaTOpHOl 1 aBTOMOOMIIbHON
anTeuKH.

Tema 6. UckyccTBeHHBbIE 1 CHHTETHYECKHE MOJMMePHI (3 u)

MckyccTBeHHB €N OJUMEeEp bl. [lomyueHne MCKyCCTBEHHBIX IMOJIMMEPOB, KaK
IPOAYKTOB XHMHYECKOM MOIUGUKAIMM HPUPOAHOTO MOJMMEPHOTO Chipbsi. VICKyccTBEHHBIE
BOJIOKHA (alleTaTHBIN 1IEeNIK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHE.
CuHTETHUYECKHUENOTHUM e p bl [lonlydeHne CUHTETHYECKUX MOJUMEPOB PEAKLIUSAMHU
NoJIMMEpHU3alMi U TMOoNUKOoHJeHcanuu. CTpyKTypa IMOJMMEpPOB JIHMHEHHAas, pa3BETBICHHAs U
IIPOCTpaHCTBEHHAsA. IlpencTaBuTeNM CHHTETMYECKMX IIJIACTMACC: IOJIMATUIIEH HU3KOTO U
BBICOKOI'O JaBJIEHHUS, TIOJUIPONIIEH U MOIMBUHUIXJIOpU]. CHUHTETHYECKHE BOJIOKHA: JIAaBCaH,
HUTPOH U KalpoH.

Jemouncrpanuu. Komutekuust 1mactMacc U u3znenuit u3 Hux. Komnekunum HCKYCCTBEHHBIX WU
CUHTETHUYECKU BOJIOKOH U U3JIEIHUH U3 HUX.

JladopaTropHubie onbIThl. 15. O3HakoMIIeHHE ¢ 00pa3amMu TIACTMACC, BOJIOKOH M Kay9yKOB.
IIpakTnyeckas padora Ne2. Pacio3HaBaHMe I1acTMacc ¥ BOJIOKOH.

Koumponvnas paboma No2 no meme: «Qd006uienue 3Hanuii no Kypcy opeaHuydecKoil Xumuuy,



Conep:xanue nporpamMmsbl o xumuu 1 11 kiaacca

3a ocHOBY B3sTa MporpamMma Kypcea xumun st X— XI kitaccoB 0011eo0pa3oBaTeIbHBIX
yupexnenuit (6azoBbiii ypoBenb) O.C. ['abpuensina u Ctangapt cpeaHero oomero oopazoBaHus
1o XUMuH (6a30BbIi YPOBEHB).

Tema 1. Ctpoenue atoma u nepuoanyeckuii 3axon JI. U. Menaeseena (3 4.).
OcHosHble ceedeHust 0 cmpoeruu amomd. SInpo: TpOTOHBI U HEUTPOHBI. 130TOMBI. DIIEKTPOHBI.
DnekTpoHHas 0005104Ka. DHEpreTuyecKuii ypoBeHb. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000J104EK aTOMOB 3JIEMEHTOB 4-Tr0 U 5-T0 NepUO0B nepuoandeckon cucremst . 1.
Memnneneesa (nepexoHbIX 31eMeHTOB). [lonsarue 06 opOuTasx. s- U p-opoOUTAIH.
DNEKTPOHHBIE KOH(DUTYpAITUTN ATOMOB XUMUYECKUX JIEMEHTOB.
Ilepuoouueckuii 3axon /|.U. Menoeneesa 6 céeme yuenus o cmpoenuu amoma.
Otkpeitue /1. . MenneneeBsiM nepuoandeckoro 3akona. [lepuoanueckas cucrema
xummuueckux anemeHToB [l. M. Menzeneesa - rpaguueckoe 0ToOpakeHne Mepruoguieckoro
3akoHa. OU3NYECKHI CMBICI IOPSAIKOBOTO HOMEPA AJIEMEHTa, HOMEpa Meproa 1 HoMepa
rpynnsl. BanentHeie 31eKTpoHbl. [IpuunHbl H3MEHEHHs CBOMCTB 2JIEMEHTOB B MEPHOJaX U
rpynnax (TJaaBHBIX HOATPYIINAX).
[TonoxxeHne Boiopoa B IEPUOINUYECKON cUCTEME. 3HAUEHUE IEPUOIUYECKOT0 3aKOHa U
MEPUOJUYECKON CUCTEMBI XUMHUECKUX AeMeHTOB /. . MenaeneeBa uis pa3BUTHS HAYKU U
MOHUMAaHUS XUMHUYECKON KapTUHBI MUPA.
3HaTh:

e OCHOBHBIE XUMUYECKHE MOHATHUSA: BEIIECTBO, XUMUYECKUI AIIEMEHT, aTOM, MOJIEKYJIa,

OTHOCHUTEJIbHAs aTOMHAsl U MOJIEKYJISIPHAs Macca, UOH, U30TOI, IEPUOANYECKUI 3aKOH.

YMeTh:

e Ha3bIBATh: BEIIECTBA MO “TPUBUAIBLHON M MEXIYHAPOIHON HOMEHKJIATYpE.

e  ONpENENSTh: 3aps]l HOHA.

e  XapaKTEepU30BaTh: MIEMEHTHI MaJIbIX NIEPHOIOB O UX MosioxeHuto B [1C.

MMPOBOAUTD: CaMOCTOSITCIBHBIN MONCK XUMHICCKOM I/IH(bOpMaIII/II/I C UCITOJIb30BaHHUEM
Pa3IMYHBIX HCTOYHUKOB.

Hcnonb30BaTh NpUOOPETEHHbIE 3HAHUS M YMEHUS B PAKTUUECKOM JeSITeIbHOCTH U
[IOBCEHEBHOM KU3HH.

JemoHncTpanuu. Paznnunsie popMbl TepHOANYECKON CHCTEMBl XUMUYECKUX 31eMeHToB 1. 1.
Menneneesa.

JlabopaTopHslii onbIT. 1. KoHCTpyHpoBaHue nepruoanyeckoil TabInIbl 3JIEMEHTOB C
HCITOJIb30BAHNEM KapTOYEK.

Tema 2. Ctpoenne BemectBa (14 4.)

Honnas xumuyeckas céazv. Katnonsl u anuonsl. Kiaccudukanust nono. MlonHabie
KpUCTAIITMYecKue pemeTki. CBOHCTBA BEMIECTB C ATUM TUIIOM KPUCTAUTUYECKUX PEIIETOK.
Kosanenmnas xumuuecxas c6513v. DNEKTPOOTPULIATENBHOCT. [lomsipHas U HemoIsipHast
KOBaJIeHTHbIE cBs3U. Jumoinb. [TonsspHOCTE CBS3M U MONSPHOCTH MOJIEKYIbl. OOMEHHBIN U
JIOHOPHO-AaKIETITOPHBIA MEXaHU3MBbI 00pa30BaHU KOBAJICHTHOM CBsI3H. MONEKYJISIpHBIE 1
ATOMHBIC KPHCTAUTMYECKUE penieTku. CBOMCTBA BENIECTB C STUMHU THITAMH KPUCTALTHICCKIX
PEIIETOK.



Memannuueckasn xumuueckasn cea3b. OCOOEHHOCTH CTPOCHUS aTOMOB METaIOB. MeTainueckas
XUMHUYECKasl CBSI3b U METAJUTMYECKask KpUcTaJunueckas pemierka. CBOWCTBA BEIIECTB C 3TUM
TUIIOM CBSI3H.
Booopoonas xumuueckas ces3b. MeXMONEKYIsIpHAsS U BHYTPUMOJIEKYJISIPHAsT BOIOPOTHAS
CBsI3b. 3HAUYCHUE BOJOPOIHOMN CBSI3H JUISI OPTaHU3AIUU CTPYKTYP OMOTIOIMMEPOB.
Tlonumepoi. IlmacTMacchl: TEPMOILIACTHI M PEAKTOIIACTHI, UX MPEICTABUTENIN U TPUMEHEHHE.
BosokHa: nmpupoabie (paCTUTENbHBIC U )KUBOTHBIC) U XUMUYECKUE (MCKYCCTBEHHBIC U
CHHTETUYECKHE), UX MPEICTABUTEIN U IPUMCHEHHE.
T'azoo0bpasnoe cocmosinue seujecmea. Tpu arperaTHbIX COCTOSHUSA BOIbI. OCOOCHHOCTH
CTPOEHUS Ta30B. MOJISIpHBII 00beM ra3000pa3HbIX BELIECTB.
[Tpumepsl ra3000pa3HbIX NPUPOJHBIX CMECEN: BO3YX, IPUPOJHBIN ra3. 3arps3HEHNE
aTMocdepsl (KUCIIOTHBIE OXKAU, TAPpHUKOBLIHN 3¢ ¢dekT) u 6opsda ¢ Hum. [IpencraBurenu
ra3000pa3HBIX BEIIECTB: BOJAOPOI, KUCIOPO/, YIICKUCIIBIN Ta3, aMMHUaK, dTHIICH. VX monyueHue,
cobupaHue 1 pacrio3HaBaHUE.
Kuokoe cocmosinue éeuwgecmea. Bona. Ilorpebnenue Boapl B ObITY U Ha IPOU3BOICTBE.
KecTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHusl. MUHepallbHbIE BOJIbI, X UCIIOJIb30BAHUE B
CTOJIOBBIX M JIEYEOHBIX IETIAX.
Kunkue KpucTauibl ¥ X IPUMEHEHHE.
Teepooe cocmosanue ewyecmsea. Amop(dHbie TBEpbIEC BEIIECTBA B MPUPOJIC U B )KU3HU YEIIOBEKA,
WX 3HaYCHUE U MpuMeHeHne. KpucTtaimnyeckoe CTpoeHne BEIeCTBa.
Jlucnepcrvle cucmemsi. [lonaTue o qucnepcHbIX cuctemax. JlucnepcHas gasa u JucrnepcuoHHast
cpena. Kitaccudukanus TUCIIEpCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOr0 COCTOSHUS
JTUCTIEPCHOM cpebl M TucnepcuoHHon (asbl. ['pyboaucnepcHbie CUCTEMBL: IMYIBCUH,
CyCI€H3UH, a3PO30JIH.
ToHKOAMCTIEPCHBIE CUCTEMBI: TN U 30JIH.
Cocmas eewgecmea u cmeceti. Bemectsa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI. 3aKOH
MMOCTOSHCTBA COCTaBa BEIIECTB.
[TonsiTHe «10J151» U €€ PAa3HOBUIHOCTH: MacCOBas (70JI SJIEMEHTOB B COCTMHEHUH, JTOJISI
KOMITOHEHTa B CMECH - J0JIsl TPUMECEH, 0151 PAaCTBOPEHHOTO BEIIECTBA B paCTBOPE) U
obbemHast. [{ost BRIX0Aa MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOXKHOTO.
3HaTh:

e TIOHATHE XUMHYECKOU CBSI3U, TEOPUIO XUMHUECKOU CBSI3HU.

e OCHOBHBIE XUMUYECKUE MOHATHUSA: PACTBOPBI, JIEKTPOIUT, HEIJIEKTPOIIHT.

e HAa3bIBaTh: BEIIECTBA MO “TPUBUAIIBHON M MEXIyHAPOIHOW HOMEHKJIATYpE.

e  ONpENeNATh: TUIl XMMHUUECKOH CBSI3U B COETMHEHUSX.

e OOBSICHATH: MIPUPOAY XUMUUYECKOU CBSI3U (MOHHOW, KOBAJIEHTHOM, METAIITUYECKO).

e MPOBOJUTH: CAMOCTOSATENIbHBIN MOMCK XMMUYECKON HH(DOPMAITUH C UCTIONIb30BaHUEM
pa3IMYHbIX UCTOYHUKOB.

o Hcnonb3oBare NpuoOpEeTEHHBIE 3HAHUS M YMEHUS B PAKTUUECKOM JeSITeIbHOCTH U
MIOBCEIHEBHOM JKHU3HH.

e TPOBOJUTH: CAMOCTOSTEIbHBIA MOUCK XUMUYECKOW HH(OPMALIUHU C UCTIONb30BAHUEM
pa3IMYHBIX UCTOYHHUKOB.

e Hcnonb3oBaTe NpuoOPETECHHBIE 3HAHUS Y YMEHUS B IPAKTUUECKOU JESITEIbHOCTH U
HOBCEHEBHOM KU3HU JUIsSl IPUTOTOBIICHHS PACTBOPOB 3a/laHHON KOHLIEHTPALU B OBITY



Y Ha NPOU3BOJCTBE; I ONPEAEICHUS] BO3MOKHOCTH IPOTEKAHNUS XUMUYECKUX
MPEBPALLCHUI B PA3JIMYHBIX YCIOBUAX U OLEHKHU UX MOCIEICTBUM.

JemMoHcTpanuu. Mojiens KpUCTAJUTMYECKOHN pelieTKy xyopuaa HaTpus. OOpa3ibl MUHEPAJIOB C
MOHHOW KPUCTAJNIMYECKON PEIIETKON: KaIbIUTA, ranuTa. Moaenu KpuCTaNIMYECKUX PEIIETOK
«CyXoro Jibjiay (WM noja), aamasa, rpadura (vwm kBapua). Moaens monekynsl JJTHK. O6pa3zib
wiactMacc (penonodopmanpaeruabie, HOIUYpEeTaH, MOIUITHIICH, TOJIUIPOIHIICH,
MOJIMBUHWJIXJIOPUA) U u3Aenus u3 Hux. O0pasibl BOJOKOH (IIEPCTh, LIEJIK, alleTaTHOE BOJIOKHO,
KaIlpoH, JIaBCaH, HEMJIOH) U u3aenus u3 Hux. OOpa3ipl HeOpraHUYEeCKUX MOJIUMEPOB (cepa
IJIACTUYECKAs!, KBapll, OKCUJ] AIFOMUHUS, IPUPOIHBIE ATFOMOCUIIMKATHI). MOJesIb MOJIIPHOTO
o0bvema razoB. Tpu arperatHbIX cOCTOSTHUS BOIbI. OOpa3iibl HAKUIU B YallHUKE U TpyOax
LEHTPaJIbHOTO OTOIIEHHS. JKecTKOCTh BOJbI M cIocoObI ee ycTpaHeHus. [Ipubops! Ha )KUIKUX
Kkpuctamuiax. O6pasibl pa3IMuHbIX TUCIIEPCHBIX CUCTEM: IMYIIbCHM, CYCIIEH3HH, a3P030JIeH,
reneit u 3oneit. Koarynsuus. Cunepesuc. Ddpdext Tunmans.

JlaboparopHble onbIThI. 2. OnpeesieHue TUIa KPUCTAIUIMYECKOM pEelIeTKH BEIleCTBa U
omnucaHue ero cBOMCTB. 3. O3HAaKOMJIEHUE € KOJUIEKIMEN TOJIMMEPOB: IJIaCTMACC U BOJIOKOH, U
u3zaenus u3 Hux. 4. McnblTaHue BOJbl HAa dKECTKOCTh. Y CTPAHEHHUE )KECTKOCTH BOJIBI. 5.
O3HakoMJIEHHE ¢ MUHEPAJIBbHBIMU BoAaMHU. 6. O3HaKOMIIEHUE C JUCTIEPCHBIMU CUCTEMaMH.
IIpakTuueckas padora Nel. [lonyuenue, cobupanue u pacnosnasanue 2a308.

Konmponvnaa pavoma Nel no meme: « Cmpoenue eeujecmea.

Tema 3. Xumuueckue peakuuu (8 4.)

Peaxyuu, uoywue 6e3 usmenenus cocmaea eeujecms. AnnoTponus 1 alsIoTPOITHbIE
BUJOM3MEHEeHU. [IpuunHbl aII0TpONUK Ha MpUMepe MoIu(pUKaIUi KUCI0poaa, yriiepoaa u
dochopa. O30H, ero 6uonornveckas posb. FMzomeps! 1 nzomepus.

Peaxyuu, uoywue c usmenenue cocmasa eeujecmea. Peakiiuu CoOeJMHEHUs, pa3ioKeHus,
3aMelleHus] 1 0OMeHa B HEOpraHMYeCKON U OpraHu4eckoi Xumuu. Peakunu sK30- u
sHAoTepMuyeckue. TenaoBoi apheKkT XMMUUECKON peakliMi U TEPMOXUMHUYECKUE YPaBHEHUS.
Peaknnu ropeHns, Kak 4aCTHBIN CIy4al SK30TEPMUYECKUX PEAKIIUM.

Ckopocmb xumuyeckoii peakyuy. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU peaKuy OT IPUPOIbI
pearupyromux BeUeCTB, KOHIEHTPALUU, TEMIIEPATYPBI, IUIOMAAN ITOBEPXHOCTH
COIIPUKOCHOBEHUS U Karanusaropa. Peakuuu romo- u rereporerssie. [lonstue o katanuse u
Katanmzaropax. @epMeHThl Kak OMOIOTHYEeCKHEe KaTaTu3aTOPbl, 0COOEHHOCTH UX
(YHKIIMOHUPOBAHUS.

Obpamumocmo xumuueckux peaxyuti. Heobpatumelie 1 oOpaTuMble XUMUYECKUE PEAKLIUU.
CocTosiHME XMMHUYECKOT0 pPaBHOBECHUS AJI1 00paTUMbIX XUMUYECKHX peakiuil. CriocoObl
CMEIIIEHNs XMMHYECKOr0 PaBHOBECHUS Ha MpUMepe chHTe3a aMmMuaka. [lonsaTre 00 0CHOBHBIX
Hay4HBIX MPHUHIMIAX TPOU3BOJCTBA HA IPUMEPE CHHTE3a aMMHUAKA WIIA CEPHOU KUCIIOTHI.
Ponv 60001 6 xumuueckoii peakyuu. VIcTHHHBIE pacTBOPbL. PacCTBOPUMOCTD U KiTacCH(pHUKAIIHS
BEILECTB I10 3TOMY IIPU3HAKY: PACTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.
ONEKTPOIUTHI M HEITIEKTPOIMUTHI. DJIEKTPOIUTHYECKAs qucconnanus. Kucnorel, ocHoBaHUS U
COJIA C TOYKH 3pEHUS TEOPUU DIIEKTPOIIUTUUECKON JUCCOLIUALUU.

XHUMHUYECKUE CBOMCTBA BOJbI; B3aNMOJEHCTBHE C METAJNIAMHA, OCHOBHBIMH M KUCJIOTHBIMU
OKCHJIaMH, Pa3JI0’KeHHE U 00pa30BaHMe KPUCTAIIIOrMAPAaToB. Peakiiuy ruaparanuy B
OPraHNYEeCKON XUMHH.



Tuoponus opeanuueckux u Heopeanuyeckux coeourenui. Heooparumpiii ruaponn3. O0paTumblii
TUAPOIN3 cosieid. ['Maponn3 opraHn4ecKux COeIMHEHUN 1 ero MPaKTUUeCKOe 3HAUCHUE IS
MOJIYYeHUS TUAPOJIM3HOTO CIUPTA U MbUTa. brosornueckas posib ruIpoiin3a B IJIACTUYECKOM U
HHEPreTHUECKOM OOMEHE BEIIIECTB U SJHEPTHH B KIIETKE.
Oxucaumenvro—eoccmanosumenvhvie peakyuu. CteneHb okuciaeHus. OnpeneaeHue creneHu
okucieHus o gopmyne coeaunenus. [lonstrue 00 OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIX
peaxusix. OKHCIEHHE U BOCCTAHOBJICHHE, OKUCIUTEIh U BOCCTAHOBUTEIb.
Dnekmpoau3z. INEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MpOIecC. DIEKTPOIU3
pacIuiaBoB ¥ pacTBOPOB Ha NpuMepe xyiopuaa Hatpus. [IpakTuyeckoe mpuMeHeHHe
IIEKTPOJIN3A. DIEKTPOIUTHUECKOE MOTYyIEHHE aTFOMUHUS.
3HaTh:
e OCHOBHbBIC XUMHUYECKUE MOHATHUSA: FJIECKTPOJIUT, HEANEKTPOIIUT, JICKTPOIUTHUECKAs
JUCCOLIMAIUS, OKMCIIUTEIb, BOCCTAaHOBUTEIb, OKUCIIEHHE, BOCCTAHOBJIEHHE, TENIOBOM
3¢ ekt peakiuu, CKOPOCTb XUMHUUECKON peaKIMU, KaTaln3, XHMUIECKOe PaBHOBECHE.

e HAa3bIBATh: BEILIECTBA M0 “TPUBUAIBLHON M MEXIYHAPOJIHON HOMEHKJIATYpE.

e ONpEIeNTh: XapaKTep CPe/bl B BOAHBIX PACTBOPAX, OKUCIUTEIh, BOCCTAHOBUTEIIb.

e OOBSACHSATH: 3aBUCUMOCTh CKOPOCTH XUMHYECKUX PEAKIINI U MOJ0KEHUSI XUMUUECKOTO
paBHOBECHSI OT Pa3IUYHBIX (DAKTOPOB.

e MPOBOJUTH: CAMOCTOSTEIBHBIN MOMCK XUMUICCKOW HH(OPMAIINHU C HCIIOIH30BAHHEM
Pa3TUYHBIX HCTOYHUKOB.

e Hcnonb3oBarh NpHOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUYECKOM NEATEIBHOCTH U
MOBCEIHEBHOM JKU3HU ISl OOBSICHEHUS XHUM. SIBIICHUH, MPOUCXOIAIINX B OBITY U Ha
MIPOU3BOJICTBE, U JJIs1 SKOJIOTHYECKH IPAMOTHOTO MTOBEJEHUS B OKPYKAIOIIEH cpene, a
TaK>Ke JIJIs1 OLICHKH BIIMSHUS XMM. 3aTrPSI3HEHHUS OKPY’KaIOIIEeH cpebl Ha OpraHu3M
YeNI0BeKa U IPYTHUE KUBBIE OPTaHU3MBI, JIJISl OXPaHbl OKPYXKAIOIIEeH cpebl OT
MIPOMBIIIIJICHHBIX OTXOJIOB.

Jemonctpauuu. [Ipespamenne kpacHoro gocdopa B 6enbiit. O30HaTop. Mojenu MOoJIeKyI H-
OyTaHa 1 n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT MPUPOJIbI BEIICCTB HA TIPUMEPE
B3aUMOJICHCTBUS PACTBOPOB PA3TUYHBIX KUCIOT OJJMHAKOBOM KOHIIEHTPAIIMU C OJITMHAKOBBIMHU
rpaHyllaMy [IUHKA U B3aUMOJICUCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HBIX METAJUIOB (MarHus,
[IUHKA, JKeJie3a) ¢ COJITHOM KUCIOoTOol. B3anmoeiicTBre pacTBOPOB CepHON KUCTIOTHI C
pacTBopamMu THOCYJb(haTa HATPUS PA3IUYHON KOHIIEHTPALUU U TeMIiepatypbl. Mojensb
KUIISIIIETOo ciiosl. Pa3noxenue nepokcuaa BoI0poJia ¢ MOMOIIBI0 KaTanu3aTopa (okcuaa
mapranna (IV)) u karanassl ceiporo msica u ceiporo kaprodens. [Ipumepsl HeoOpaTUMBIX
peakIuii, uIymux ¢ o0pa3oBaHUEM OCaJIKa, Ta3a WU BOABL. B3auMoaeiicTBUE TUTHS U HATPHUS C
Bojoit. [Tomyuenue oxcuaa docdopa (V) u pacTBopeHne ero B BOJIe; UCIIBITAHNUE TTOJYICHHOTO
pacTBopa JakMycoM. OOpa3Ibl KPUCTALIOTHIPATOB. VIcTIBITaHNE PACTBOPOB JIEKTPOIMTOB U
HEDJIEKTPOJIUTOB HA IPEIMET JUCCOLMAMU. 3aBUCUMOCTb CTETIEHH JIEKTPOJIUTHUECK O
JUCCOLIMAIIMU YKCYCHOM KHCIIOTHI OT pa3daBiieHus: pacTBopa. [ uapoian3 kapouaa KaabIusl.
['unponu3 kapOOHATOB MIEIOYHBIX METAIJIOB U HUTPATOB IHKA win cBuHIA (II). [Tomyuenue
mbLta. [IpocTelime OKUCTUTEbHO-BOCCTAHOBUTEIBHBIC PEAKINH; B3aUMO/ICHCTBUE IIMHKA C
COJISTHOU KHCJIOTOM | keme3a ¢ pactBopoM cynbdata meau (II). Moaens snexkrponuzepa.
Mogenb 37eKTpOAU3HON BaHHBI JUIsl TOTYYEHUS aTIOMUHUS.

JlaGopaTtopHble onbIThI. 7. Peakius 3aMeleHns] MU KEJIE30M B PAaCTBOPE METHOTO
Kyrnopoca. 8. Peakiuu, uaymme ¢ oOpa3zoBaHHeM Ocajka, ra3za u Bojsl. 9. [lomydenne kuciopoaa



pa3oXKeHNeM MePOKCHIa BOJAOPOa ¢ MOMOIIbI0 okcuaa Mapranna (IV) u karanasbl ceIporo
kaptodens. 10. [Tomyduenne Bogopoa B3auMoIeHCTBUEM KUCIOTHI ¢ TMHKOM. 11. Pasnuynbie
CJIy4au THAPOIU3a COJICH.

Tema 4. BemecTBa u ux cBoiicrpa (9 4.)
Memanner. B3aumoieficTBUE METAJUIOB C HEMETaIaMU (XJIOPOM, CEPOi M KUCIIOPOAOM).
B3auMozeiicTBrE MIEIOYHBIX U HIEIOYHO3EMENBHBIX METAIIOB C BOJOU. DIIEKTPOXUMUYECKUM
P HallpsKeHUH MeTallioB. B3anmoielicTBE METaIOB € pacTBOPaMU KUCJIOT U COJICH.
AmoMuHoTepMusi. BzauMonelicTBre HATpUs € 3TAHOJIOM U (PEHOIOM.
Koppo3zus merannos. [IoHATHE O XUMHUYECKON U AJIEKTPOXUMHYECKON KOPPO3UH METAJIIOB.
CriocoObI 3aIUTHl METAIIOB OT KOPPO3HH.
Hememannei. CpaBHUTENBbHAS XapaKTEPUCTUKA TAJTOT€HOB KaK Han0oJIee THITMYHBIX
npejcTaBuTesell HeMeTaioB. OKUCIUTENbHbBIE CBONCTBA HEMETAUIOB (B3aUMOIEHCTBUE C
MeTallJIaMHi U BOAOPO0M). BoccTaHOBUTENbHBIE CBOWMCTBA HEMETAIIOB (B3aMMOJCHCTBHE C
0oJiee IeKTPOOTPUIIATEIbHBIMU HEMETAIIIAMH U CJIOKHBIMU BEIIECTBAMH-OKUCIUTEISIMH).
Kucnomwi neopeanuueckue u opeanuueckue. Kiaccudukamusi Kuciaor. XMUMHUECKHE CBOMCTBA
KHCIIOT: B3aUMO/JICHCTBHE C METAJIJIaMH, OKCUJIAMU METaJUIOB, THAPOKCUIAMU METAJUIOB,
COJISIMH, cTTHpTaMU (peakius dtrepudukanu). Ocodble CBOWCTBA a30THOU U
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.
Ocnoeanus Heopeanuueckue u opeanuyeckue. OCHOBaHMsI, UX Kiaccu(ukanus. XuMUYeCKUe
CBOICTBa OCHOBAHMI: B3aUMOJICHCTBUE C KMCIOTAMU, KUCJIOTHBIMH OKCUJAMH U COJISIMU.
PasnosxeHne HepacTBOPUMBIX OCHOBAHUH.
Coau. Knaccugukamus coneil: cpeiHue, KUCiable U OCHOBHbIE. XUMHUECKUE CBOIMCTBA COJIEH:
B3aUMOJICHCTBUE C KUCIOTAMH, LIEJI0UYaMHU, MeTauIlaMH U coisiMu. [IpeacraBurenu coneit u ux
3HaYeHue. XJIOpHU HaTpHsl, KapOoHAT Kanblus, pocdaT KaabIus (CpeaHUE CON);
THJIPOKapOOHATHI HATPUS U AMMOHHUS (KHUCIIbIE COJIN); TUApoKcokapOoHaT meau (1) - manaxur
(OCHOBHasI COJIb).
KauecTBeHHbIE peaklK Ha XJIOpU-, CyJIb(dat-, U KapOOHAT-aHUOHBI, KATHOH AMMOHMUS,
katronsl xenesa (1) u (III).
T'enemuueckas cés3b MedHcoy KNACCAMU HEOPSAHUYECKUX U OpeanuyecKux coeounenuti. Ilonsarue
0 FT'€HETUYECKOMN CBSI3U U TeHETHUECKUX psfax. ['eHeTnueckuid psa metaia. [ eneTnueckuil psja
HemeTtaia. OCOOEHHOCTH F€HETHYECKOTO Psijia B OPraHMUeCKOM XUMHUU.
3HaTh:

e BaKHEHIIME BEUIECTBA: CEpHAs, COJISIHASL, a30THASI M YKCYCHas KUCJIOTA, IIEJI0YH,

aMMUaK, OCHOBHbIE METAJIJIbI U CIIAaBhI.
e BaXHEHIIME MOHATHS: BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI.

e HAa3bIBaTh: BEIIECTBA MO ‘“TPUBUAIIBHON M MEXIyHAPOJIHOW HOMEHKIIATYPE.

e ONpPEAENATh: NPUHAIIE)KHOCTD BEIIECTB K PA3JIMYHBIM KJIACCaM.

e  XapakTepU30BaTh: OOIINE XUMUYECKUE CBOWCTBA METAIIIOB, HEMETAIIIIOB, OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX U OPraHUYECKUX COCTUHEHUN.

e  BBINOJHATh XMMUYECKUI DKCIIEPUMEHT: IO PACIO3HABAHUIO BAKHEUILINX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB.

e TPOBOJUTH: CAMOCTOSTEIbHBIA MOUCK XUMUYECKONU NH(OPMALINHU C UCTIONIb30BAaHUEM
Pa3INYHBIX UCTOYHHUKOB.



e lcnonb3oBaTh NpHOOPETEHHBIE 3HAHUSI U YMEHHUSI B IPAKTUYECKON NEATEIIbHOCTH U
MOBCEHEBHOM KU3HU JUI OOBSICHEHUS XUM. SBJICHHUH, TPOUCXOSIIUX B OBITY M Ha
IIPOU3BOJICTBE, U JUIs SKOJIOTMUYECKH I'PAaMOTHOTI'O TIOBEJIEHUS B OKPYKAIOILEH Cpele, a
TAKJKE JIJIs1 OLIEHKH BIIMSHUS XUM. 3arPsI3HEHUS OKPYIKAIOLIEH cpeibl HA OpraHu3M
YeJI0OBEKA U IPYTUE KUBbIE OPTaHU3MBI, JIJIs1 OXPAHbI OKPYKAIOLIEH cpeabl OT
MIPOMBILIUIEHHBIX OTXOJIOB.

Jemoncrpanuu. Komiekuust 06pasioB MeTaiiioB. B3aumoaeiicTBiue HaATpHUs U CYPbMBI C
XJI0pOM, KeJe3a ¢ cepoi. ['opeHne Marnus u alnroMuHUS B Kuciaopoae. Bzanmopeiictue
LIEJIOYHO3EMEIBHBIX METAJUIOB C BOJOW. B3anmoelicTBre HATPHUS C 3TAHOJIOM, [IUHKA C
YKCYCHOM KHUCTOTOU. ATOMUHOTEpMUsL. B3aumoaeiicTBiue Meiu ¢ KOHIICHTPUPOBAHHOMN a30THOM
KHUCI0TOH. Pe3ynbTaTsl KOppO3UU METAJUIOB B 3aBUCUMOCTH OT YCJIIOBUM €€ MPOTEKaHUS.
Komnnekuust 06pa3iioB HemeTauioB. BzanMoeiicTBre XJIOPHOH BOJIBI C PACTBOPOM OpoMuaa
(noguna) xanust. Komiekuusi npupoAHbIX OpraHUuecKux Kuciot. Pazbasnenue
KOHLICHTPUPOBAHHOM CEpHOM KUCIOThI. B3aumMoaeiicTBue KOHUEHTPUPOBAHHON CEPHOM KUCIOTHI
C caxapoM, IeJUTI0I0301 U Melblo. O0pa3iibl IPUPOTHBIX MUHEPATIOB, COEPKAIINX XJIOPU/T
HaTpusd, KapOooHaT Kanblus, GocdaT kanbuus u rugpokcokapoonat menu (I1). O6pasis
MUIIEBBIX MPOYKTOB, COAEPIKAIIUX TUAPOKAPOOHATHI HATPUS M AMMOHUS, UX CIIOCOOHOCTBH K
Pa3JIoKEHUIO IIpU HarpeBaHuu. ['amenue conpl ykcycoM. KauecTBeHHbIE peakliMi Ha KaTUOHBI U
AQHUOHBI.

JlabopaTopHuble onbIThI. 12. McnibiTaHue pacTBOPOB KUCIOT, OCHOBAaHUM U coJieit
uHauKaropamu. 13. B3aumoelicTBHE COISTHOM KUCIOTHI M pacTBOPA YKCYCHOM KUCIIOTHI C
Metauiamu. 14. B3aumoaencTBre CONsTHOM KUCIOTHI M pacTBOPa YKCYCHOU KUCIIOTHI C
OCHOBaHUsMU. 15. B3auMonelicTBre COISIHON KMCIOTHI M pAaCTBOPA YKCYCHOM KUCIJIOTBI €
cossiMu. 16. [lonydyeHne u cBOMCTBa HEPACTBOPUMBIX OCHOBaHMM. 17. 'maponns Xnopunos u
alleTaToB LIEJOYHBIX METAJUIOB. 18. O3HaKOMIIEHHE C KOJUIEKIUSIMU: a) METAIJIOB; 0)
HEMETAJJIOB; B) KUCIIOT; I') OCHOBaHUH; 1) MUHEPAJIOB U OMOJIOTHYECKUX MaTepHalIOB,
CoJIeprKalIiX HEKOTOPBIE COJIH.

IIpakTuyeckas pad6ora Ne2. Peuwienue sKcnepumMeHmaibHulx 3a0ay Ha UOeHMUDUKAYUIO
OpP2aHUYeCKUX U HeOP2AHUYECKUX COeOUHEHUII.

Konumponsnan paboma No2 no meme: « Obobwenue sHanuii no Kypcy oowett Xumuuy
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O.C. I'abpuensu, U.I'. OctpoymoB «Xumus. [locoOue st crapiimx MKOJIBHUKOB
U mocTynaromux B By3e». [Ipoda, 2005T.K. Becenorckas, 11.B. Maunnckas
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Ne n/m Conepxanue Kou- Kon
BO DJIEMEHTa
9acoB | COICpKaHUS
(K20O)
|. BBenenue. 2 yaca
1. | Ilpenmer opranndeckoit Xumun. CTaHOBJICHHE HAYKH. 1 4.1.2
2. | Oprannyeckue COeaMHCHUS. 1 4.1.2
I1. TeopeTnyeckue 0OCHOBBI CTPOEHMSI OPraHUYeCKUX
COeIUHECHM . 4 yaca
3. | OCHOBHBIE MOJIOKEHUSI TCOPUU XUMUYECKOTO CTPOCHUS 1 3.1
A.M. bytnepoga.
4, | U3omepus. 1 3.1
5. | Xumuyeckas CBsI3b B OPraHUYECKUX COCTUHEHUSIX. 1 3.2
6. | 3auernas pabora o treMe «TeopeTndeckre OCHOBBI CTPOCHHUS 1
OpPTaHUYECKUX COCTUHEHUI.
I11. YraeBogopoanbi. 22 yaca
1. Aukanbl. MeTaH, €ro CTpOeHHE, CBOMCTRBA. 1 3.3,3.44.1.7
8. | l'omomornueckuii psin Mmetana. i3oMepust 1 HOMEHKIATYpA. 1 3.33.4
9. [{uknoankaHEL. 1 3.3,3.4
10. | Ankensl. DTuIEH, CTpoeHHE, (U3. CBOICTBA. 1 3.33.4
11. | 'omMOJOTHYECKH s STUIICHA, H30MepHs, HOMEHKIIATypa. 1 3.33.4
12. | XuMm. cBOIiCTBA AJIKEHOB. 1 3.3,3.4
13. | IlonydyeHue u NpUMEHEHHE STUJICHA. 1 3.3,3.44.1.7
14. | O6001eHne 3HaHni 00 aJIKaHax U aJIKEHaX. 1 3.3,34
15. | AnkaaueHsl, CTPOCHHUE, CBOMCTRA. 1 3.3,3.4
16. | Kayuyk, Kak mpupoIHbIN TTOJUMED. 1 3.3,3.4,4.1.10
17. | Ankunbl. AlleTHIICH, CTpoeHUe, (pu3. CBOKCTBA. 1 3.3,3.4
18. | Xum. cBoiicTBa alleTHICHA. 1 4.1.3
19-20. | Pemmenue 3a7a4 Ha HaXOXK/ICHUE MOJICKYJIIPHON (OPMYJIBI. 2 4.3.7
21. | IlpenenpHble U HEMPEACTBHBIC YIIIECBOAOPOIBI. 1 3.3,3.4
22. | KontpomnpHas padoTta Nel mo Teme «YTIeBOAOPOIBD. 1
23. | ApomaTuyeckue yrieBoaopoibl. beHson, crpoeHue, 1 3.3,3.4
MOJTY4YCHHE.
24. | XuM. cBoiicTBa OeH3o0IIa. 1 3.3,3.4
25. | 'omonoruueckuii psig 6ensona. [Ipumenenue. 1 3.9
26. | 3auerHas paboTa 1Mo TeMe « ApeHbI». 1
27-28. | [IpupoaHbie HCTOYHHUKHU YTIAEBOA0OPO10B. OCHOBBI HX 2 4.2.3
MIPOMBITIUICHHON TIEpepadOTKH.
V. Kucaopoacoaep:kamue coelMHeHUS 11 yacos
29. | OqHOATOMHBIC CITUPTHI. 1 3.5,3.3
30. | MHOrOaTOMHBIE CITUPTHI. 1 3.5,3.3
31. | ®eHOIBL. 1 3.5,3.3
32. | Aapaeruasl. 1 3.6,3.3




33.
34.
35.
36.
37.
38.
39.

40.
41.
42.

43.
44,
45.
46.
47.
48.

49.

50.
ol.

KeToHbL.

Kap6oHOBbIE€ KHCIIOTHI, CTPOEHHUE, TIOJIyYCHHE.

XuM. CBONCTBA KAPOOHOBBIX KHCIIOT.

CrnosxHble 3pupbl, CTPOCHUE, CBONCTBA.

JKupsl, cTpoeHHE, CBOMCTBA.

Kucnopoaconepxamme coeJuHEHHUS.

KontponbsHas padbora Ne2 o teme «Kucnopoaconepxaniue
COCTUHEHUSD).

V. ¥YriieBoabl. 3 yaca
Momnocaxapunsl. I 'ekco3sl. I roko3sa.
Caxapo3za.

[Tomucaxapuasl. Kpaxmain. [emmronosa.

VI. A3oTconepxainue coequHenus. 6 yacoB

AMUHBI, TOJTy4EHUE, CBOMCTRBA.

AHUWJIMH — NIPEJICTAaBUTEJIb APOMATUUYECKUX AMHUHOB.
AMUHOKHUCIIOTHI, COCTaB, CTPOCHHUE, CBOMCTBA.

benku, ctpoeHue, cBoicTBa, IPUMEHEHUE.

HyxkieMHOBBIE KHUCIOTHI.

3adeTHas paboTa Mo TeMam «YTIEBOJIbI», «A30TCOIepKaIIUE
COCTUHCHUSY.

VII. BuoJsiornyeckn akTUBHbIE COeTUHEHUS. 1 yac
Co0OIIIeHHS yYalTuXcs MO CISAYIONUM TEeMaM:

1) ButaMuHbI.

2) DepMeHTHI.

3) 'opMOHBI.

4) JlekapcTBa.

VIII. IloBTOpenue u 06001IeHUE 3HAHUI 110
OpPraHuYecKOM XUMMHU. 2 yaca
Pemenue 3agau.

['eHeTnyeckas CBsI3b MEXK1y OCHOBHBIMU KJIacCaMu
OPTaHUYECKUX COCTMHECHUU.

e

ol

e

3.6,3.3
3.6,3.3
3.6
3.6,3.3
3.8,3.3
3,9,3.6,3.3

3.8,3.3
3.8
3.8

3.7,3.3
3.7
3.7,3.3
3.8
4.2.4

4.2.4

4.3.7
3.9




KaJsieHgapHo-TeMaTH4YeCKOe IJIAHUPOBAHUE
YPOKOB XMMHH

Kuaacc: 11
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JlonmosTHUTE IbHAS JIUTepaTypa:

O.C. I'abpuensn «Xumus. [Tocobue nms mkonbHUKOBY. [poda, 2017

AM. Panenkwii «IIpoBepounsie pabotsl mo xumuu. 8-11 kmacce». [IpocBemenne,
2016

E.B. CaBunkuna «COOpHHMK 3aJ1a4 ¥ yIpaKHEHUH o xumuu. 8-11 kmacco».
Hpoda, 2005
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Hpoda, 2004

H.H. I'apa, M.B. 3yeBa «KoHTpoabHbIe U TPOBEpOUYHBIC pabOoThI o XxuMuu B 10-11
kiaccax». Jpoda, 2007



Ne n/mt Conepxxanue Kou- Kon
BO AIIeMEeHTa
4acoB | CoJlep KaHUs
(K20O)
I. CTpoeHue aToMa ¥ nepuoanYeCcKuii 3aK0H
/.. MenaesieeBa 4 yaca
1. CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUHU aTOMa. 1 111
2-3. | DneKTpoHHBIC KOHPUTYPAITIH aTOMOB. 2 111
4, [Teproanyeckuii 3aKOH ¥ IEPUOANYECKAS CUCTEMA XUM. 1 1.2.
sanemenToB /.M. MeHpaeneena.
Il. CTpoenne BemecTBa. 10 yacoB
5-6. | XuM. cBs3b. TUIBI KpUCTATUYECKUX perieTok. CTeneHb 2 1.3
OKHUCJICHHUSI.
7. Pacuetst o xum. popmyinam. 1 43.1
8. [Ipaktuueckas pabora Nel «[loimyueHue ra3zony. 1 4.1.6
Q. JucriepcHbIE CUCTEMBI. 1
10. | PactBopsl. PacTBOpUMOCTS. 1 4.3.9

11-12. | I[lomumepsl. 2 4.2.4
13. Pemenue 3amau. 1
14. | KontponbsHas padorta Nel o teme: «CtpoeHue 1

BEIIECTBAY.
1. Xumuyeckne peakmum. 16 yacoB

15-16. | PacueTtsl o ypaBHEHUSM XUM. PEAKIUH. 2 4.3.2-4.3.8
17. Knaccudukanuys Xxum. peakiui. 1 141
18. | TeruoBo# 3 (HEKT XUM. peaKkiuu. 1 142
19. | CkopoCTh XUM. pEaKIIHA. 1 143
20. | Karamms. 1
21. | OOpaTUMOCTh XUM. PEaKIuid. XUM. paBHOBECHE. 1 144
22. | 3aueTHas paboTa Mo TemMe: « XUM. KHHETHKa. 1

23-24. | OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 2 14.8

25-26. | Teopus 2AEKTPOIUTUIECKON JUccoUanu. Peakiuu 2 145146

MOHHOTO OOMEHa.

27-28. | I'ugponus coneil. 2 14.7
29. Pemenue 3amau. 1 1.4.1-1.4.8
30. | KortpomnbHas padoTta No2 mo teme: « XuM. peaKIum. 1

IV. BemecTBa u ux cBoiicrea. 17 yacos.
31. | XuM. 5JIEMEHTHI - METaJLJIbI. 1 2.2

32-33. | DaekTpoaus. 2 149
34. | Pemenue 3amad mo teme «MeTaby. 1

35-36. | Hemerasibl. 2 2.3
37. OKcubl. 1 2.4




38.
39.
40.
41.

42-43,

44,
45.

46.
47.

48.
49.
50.
o1,

Kucnotsr.

OcHoBaHus.

AM@oTepHbIE COeTUHEHUS.

[Ipaktuueckas pabora Ne 2 «Pemenue
HKCIIEPUMEHTAJILHBIX 3a/1a4 Ha UICHTU(PUKAIINIO
HEOPTaHUYECKUX COEIUHEHUIN.

['eHeTnueckas CBsI3b MEXIY Pa3IMUHBIMU KJIacCaMU
HEOPTaHUYECKUX COCAUHEHUM.

Pemenue 3amay.

['eHeTHyeckas CBsI3b MEXIY Pa3IMUHBIMU KJIacCaMU
OPraHUYECKUX COCAUHECHUMU.

Pemenue 3amay.

Kontponbshas pabora Ne3 o teme: «BemiectBa u ux
CBOVICTBa».

V. XuMH1 B :KU3HH 0011IeCTBA. 4 gaca
XuMus B IPOU3BOJCTBE U CEIILCKOM XO3SMCTBE.
XuUMHS ¥ DKOJIOTHS.

Xumus B ObITy. [IummeBas Xxumus.

XUMHUYECKHUE CPEACTBA TUTUEHBI U KOCMETHKH.

e

el

2.6

2.5

2.5
141

2.8

3.9




