IHHOACHUTEJBHASA 3AIIMCKA

Jlannas pabouas nporpamma yueOHoro npeamera Xumus 10-11 kiacc coctaBieHa Ha OCHOBE
aBropckoii mporpammbl O.C.'abpuensiHa, cooTBeTcTByMOIIEH DegepanbHOMY TOCYIapCTBEHHOMY
cTaHmapra odmero oopa3oBaHus U AOMYIICHHOH MHUHUCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoi
O®enepanuu (O.C.I'abpuensu [Iporpamma kypca xumun s 8-11 kimaccoB 001eoOpa3oBaTeIbHBIX
yUpexXICHUN — 2-¢ U3JjaHue, nepepadoTanHoe u gonoaeHHoe — M.: [lpoda, 2011).

JlaHHBIN TIpeIMET BXOJUT B 00pa30BaTeIbHYIO 00JIACTh — €CTECTBO3HAHUE. XUMUS KaK HayUYHBIH
IpeMET BHOCUT CYIIECTBEHHBIM BKJaJ B Hay4HOE€ MHUPOIOHMMAaHHE, B BOCIIUTAHUE U Ppa3BUTHE
oOyuatonuxcsi. OCOOEHHOCTh MPOrpaMMbl COCTOMUT B TOM, YTOOBI COXPAaHUTh CpPETHEH IIKoJe
BBICOKUH TEOPETHUECKHM ypOBEHb U cjejaTh 00yueHHe MaKCHUMajbHO pasBuBatouiuM. [Iporpamma
IIOCTPOEHA C YYETOM peajHu3alMd MEXIPEIMETHBIX CBs3ed € KypcoM (HU3UKH, OMOJIOTHH TJe
M3Yy4aloTCsl OCHOBHBIE CBEICHMSI O CTPOCHUH aTOMOB, CTPOCHUH U pa3HOOOpa3uu BELIECTB.

W3yyeHnue naHHOTO MpeaMeTa HampaBleHO Ha OCBOCHHME BaXXHEHIIMX 3HAHWNW 00 OCHOBHBIX
MOHATUSAX W 3aKOHaX XHMHM, XMMHUYECKOW CHMBOJIMKE, Ha OBJIQZIcHUE yMEHUSMHU HaOII0AaTh
XUMUYECKHUE SIBJICHUS, MPOBOAUTh XUMUYECKUM 3KCHEPUMEHT, MIPOU3BOJUTH PAcd€Thbl; BOCIIUTAHUE
OTHOUICHUS K XUMUHU KaK K OJHOMY U3 (YHIaMEHTAJIbHBIX KOMIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY
00I11€4eNIOBEYECKON KYyJIbTYphl; MPUMEHEHHUE IOIYYeHHBIX 3HAHUM M yMEHMH JUis 0e30MacHoro
WCIIOJIb30BAHMS BELIECTB U MAaTE€pHaJOB B OBITY; pEIIEHUs NMPAKTUYECKUX 3aJady B IOBCEIHEBHOMU
KU3HU; IPEIyNpPEekICHNE BICHUIN; HAHOCAIMX BPE/l 3J0POBBIO YEJIOBEKA U OKPYIKAIOLLEH Cpele.

B 10 xnacce m3y4aercs opraHM4ecKas XUMUs, TEOPETUUECKYI0 OCHOBY KOTOPOM COCTAaBIISIET
COBPEMEHHAs1 TEOPHUS CTPOECHMsI OPraHMYECKHX BEILECTB, IMOKA3BIBAIOIIASl €AMHCTBO XHMUYECKOTO,
3JIEKTPOHHOT'O U MPOCTPAaHCTBEHHOTO CTPOCHUS, IBJICHUSI TOMOJIOTHMU U MU30MEPHUH, KJIacCUpUKaLUs U
HOMEHKJIaTypa OpraHMuYecKuX CcoelIMHeHUH. Bechb Kypc opraHMyeckoll XHMMHHM NpPOHM3aH HUJeel
3aBUCUMOCTH CBOWCTB BEILIECTB OT COCTaBa U UX CTPOEHUS, OT XapakTepa (PyHKIHMOHAIBHBIX FPYII, a
TaK)Ke TeHETUUECKUX CBS3EH MEXAYy KJIacCaMH OPraHMYECKUX COCIMHEHUH.

OcHoBHOe cojepkaHue xuMuu 10 kgacca COCTaBISAIOT CBEAECHHUS O CTPOSHUU OPraHUYECKUX
COCIMHEHUI W YCTAHOBJICHHS B3aUMOCBSI3M MEXJy CTPOCHHEM BEIIeCTBA M €ro CBOWCTBAMHU, O
3aKOHOMEPHOCTAX NPOTEKAaHUS peakluii OpraHMueCKOro CUHTE3A.

OcHoBHOe cofepxkaHue XuMuM 11 kiacca COCTaBJISIOT CBEACHHUS O XUMUYECKOM 3JIeMEHTe U (popmax
€ro CyIEeCTBOBAHHWS — aTOMax, H30TONAX, HOHAX, IMPOCTHIX BEIIECTBAX M WX BAKHEHIINX
coeuHEHUsX (OKCHAax M APYrux OWHAPHBIX COENMHEHHUSX, KHCIOTaX, OCHOBAHUAX M COJIfX), O
CTPOEHUM BEIIEeCTBA (TUIOJOTUM XMMHMYECKHX CBSI3€M M BHJAX KPHUCTAUIMYECKUX PELIETOK),
3aKOHOMEPHOCTSX MPOTEKaHMs peakiuil u ux knaccudukanuu. Hazpanue yueO0HO-MeTOAUYECKOTO
KOMILJIeKTa

O.CTabpuensH wu Jnp. «XuMHSD»: ydeOHO-MeTonuyeckuii Komrmuiekt g 10-11  kmacca
0011e00pa30BaTENbHBIX YUPEKACHUH.

10 knacc

Kosm4yecTBO y4eOHbIX 4acoB

CormacHo yueOHOMY IIIaHy Il oOpa3oBaTelbHBIX yupexiaeHuid Poccuiickoit ®denepanumu Ha
n3yuenue xumuu B 10 kimacce orBoautcs 1 vaca B Henento. [lnanupoBanue yueOHOTO MaTepualia
paccunTaHo Ha 34 y4yeOHBIX Yaca B TO/l.

Pabouas mporpamma mpeaycMaTprBacT MPOBeIeHUE: KOHTPOJIBHBIX paboT-4, MpakTHIECKUX padboT- 2
11 knacc

CornmacHo yueOHOMY IUIaHy JJisi OOpa3oBaTelNbHBIX yupexkneHud Poccuiickoit denepanuu Ha
uzydyeHnue xumuu B 11 kiacce otBoautcs 1 uvac B Henemo. [ImanmpoBanue yueOHOro martepuaina
paccunTaHo Ha 34 y4eOHBIX Yaca B TO/I.

Pabouas mporpamma npeaycMaTpuBaeT MpoBeIeHNe: KOHTPOJIBHBIX paboT-3, MpakTUYecKuXx paboT-2.

@DopMbI OPraHu3annu y4eO0HoOro npouecca
OcHoBHO# (popmoli opranuzanuu y4eOHOTO Tpolecca sSBISETCs KIaCCHO-ypoUHas cucrema. B



Kady€CTBC JOIIOJIHUTCIIBHBIX CI)OpM OopraHusanuu y‘-IC6HOFO mnmponecca HUCHOJb3YETCA CHCTCMaA

KOHCYJIbTAITMOHHON TOJJCPKKA MHIUBUAYaTbHBIX 3aHATHUH, CaMOCTOSITENbHAs paboTa ydamuxcs C
HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA
N3meHeHNsI, BHECEHHBIE B MIPUMEPHYI0 M ABTOPCKYIO Y4eOHYI0 MPOrpaMMy M uX
000CHOBaHME.
10 kJyacc
Kinacce | Paznen kypca Kon-Bo  wacoB | Kon-Bo wacoB | O6ocHOBaHMe
0  aBTOPCKOW | Mo paboueil | BHECEHHBIX
porpaMme porpaMme W3MEHCHUHN
10 Bregaenue. 1 1 YMeEHbIIIEHO
1.Teopus ctpoeHust 2 5 KOJIMYECTBO YacoB B
OpraHUYEeCKUX TeMax 5 u 6 T.K.
COETMHEHUIT YBEJIMYEHO
2.YTIIeBOAOPOIBI U UX 8 8 KOJIMYECTBO YacOB B
MPUPOIHBIE UCTOYHUKH. Teme 2.
3.Kucnopoaconepxarue 10 10
OpraHHyYecKue
COCIMHEHHUSL.
4.A30TCOnEpKAIIHEC
OpraHU4YeCcKHE. 6 7
COCMHEHUS.
5.buonoruueckun 4 2
AKTUBHBIC OPraHUYCCKHE
COCMHEHUS
6.VckyccTBeHHbIE U 3 1
CUHTETUYECKHE
MOJTMMEPBI.
YYEBHO - TEMATUYECKHWU IVIAH
10 kaace
No | Tema Kou-Bo Kontp-e | IIpaktuu.
4acoB paboThl paboTHI
Bgenenue. 1 1 -
1 Teopust cTpoeHUsI OPraHUYECKUX COCTUHEHUM B - -
2 YTreBogoposl U MX IPUPOIHBIE HCTOUHUKH. 8 1
3 Kucnopoaconepxanime opraHi4ecKue COeTMHEHUS. 10 1 1
CrupTsl ¥ PeHOITBI
Anpnernnpl. KeToHBI
KapOoHOBBIE KHCIIOTHI, CJI0KHBIE 3()UPBL, JKUPBI
VYrineBoasl
4 A30TcoAepKalNe OPTaHUYECKUE COCTMHEHUS 7 1 1
5 Bronorndeckn akTUBHBIE OPTAHUYECKUE COCI-HHSI. 2
6 HckyccTBEHHBIC M CHHTETHYCCKUE TIOJTUMEDPHI. 1
Htoro 34 4 2
11 kaace
Kon-Bo Kontponsnbie |[IpakThu.
Ne Tema
H4acoB paboThI paboThI
1 Ctpoenne atroma u [1C JI.1.JI.1.Menneneera 3 1 -




2 CtpoeHue BeniecTpa 14 1 1
3 XUMHUECKUE PEaKIHH 8 - -
4 BerectBa 1 ux cBoiicTsa 9 1 1
5 Utoro 34 3 2

INJIAHUPYEMBIE THWYHOCTHBIE U METAIIPE/IMETHBIE
PE3YJIbTATBI OCBOEHUSA KYPCA XUMUHU

JIMYHOCTHBIMH PE3yJIbTaTaAMH U3YUYEHUS TpeIMeTa « XUMHUsD SBISIOTCS (GOopMUpOBaHUe U
pa3BUTHE CIEAYIOUIUX YMEHUI:
[ B LEHHOCTHO-OPHEHTAIIMOHHON c(hepe — YYBCTBO TOPJOCTH 32 POCCHUUCKYIO XHMMHYECKYIO
HayKy,
TYMaHM3M, OTHOILIEHUE K TPYY, LEI€YCTPEMIIEHHOCTD;
1 hopMupoOBaHUE LIECHHOCTH 3J0POBOT0 U 0€30MacHOT0 00pa3a *KU3HH; YCBOCHUE MPABUII
UHAUBUAYaJIbHOTO U KOJUIEKTUBHOTO 0€3011aCHOT0 MOBE/ICHUS B YPE3BbIUAHHBIX CUTYALMSIX,
YIPOKAIOIIUX JKU3HU U 310POBbIO JIIOJIEH;
[ B TPy OBOM chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaibHEHIIeH 00pa3oBaTeIbHON
TPAeKTOPHUU;
) B mO3HaBATENbHOMN (KOTHUTUBHOM, HHTEIEKTYaIbHOW) cepe — yMEHHE YIPaBIIATh CBOEH
[I03HABATEIbHOU JEATENBHOCTBIO.
1 ¢dopMHpOBaHHE OCHOB 3KOJIOTHYECKOH KYJbTYPBl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO
9KOJOTMYECKOTO0  MBIIUICHHS,  pa3BUTHE  OMNbITa  HKOJOTMYECKH  OPUEHTHPOBAHHOM
pedIeKCUBHOOIICHOYHON U MPAKTHUECKOU AESTEIIbHOCTH B )KU3HEHHBIX CHTYAIUSX;
MeTtanpeaMeTHBIMU pe3yIbTaTaMU U3YUYEHUS Kypca « XUMUsS» SBISIIOTCS (OPMUPOBAHHE U
pa3BUTHE CIEIYIOMINX YMEHUM.
BbInyCKHUK Hay4UuTCSA:
* WCIIOJIb30BaThb YMEHHUS M HAaBBIKM pa3JIMYHBIX BHJIOB I03HABATEJIbHOM JI€ATEIBHOCTH,
MIPUMEHCHSITh
OCHOBHBIE METOJBI TO3HAHUS (CHCTEMHO-MH(POPMAIMOHHBIN aHal W3, MOJCIHPOBAHME) IS
U3Yy4YCHUS
Pa3IMYHBIX CTOPOH OKPY’KAIOIIEH IECTBUTEILHOCTH;
* HCIIOJIh30BATHOCHOBHBIE MHTEIJIEKTyallbHBIE ONepalii: (opMyIUpPOBAHHIE TUIIOTE3, AHATU3 U
CUHTE3, CpaBHEHHE, o0000IIeHue, CUCTeMaTH3allus, BBIIBJICHUE NPUYUHHO-CIIEICTBEHHBIX
CBsI3eH,
MOKCK aHaJIOTOB;
* YMeTh T€HEpUPOBATh UJIEH U ONPEACIATH CPEICTBA, HEOOXOIUMBIE NIl MX peallu3allii;
* YMETb ONPEEINTh LIeJH U 33aU AesITeIbHOCTH, BBIOUPATh: CPEACTBA peaan3aluu Leiu U
MPUMEHSTH UX Ha TIPAKTHKE;
* HCTIOJIH30BATh PA3NIMYHBIE HCTOYHUKH JIJISl IOyUYEHUS XUMUYECKoi nH(OpMAIINK, TOHUMATh
3aBHCUMOCTD COJIEpKaHUs U (DOPMBI ITPeICTaBICHUSI MHPOPMAIIUU OT IeJIell KOMMYHHUKAIIH U
ajzpecara.
Perynsatusnsie YV /I:
BbInyCKHUK HAy4HUTCSA:
- CaMOCTOSITETILHO 00HAPYKUBATh U (POPMYITHPOBATH YUEOHYIO IPOOIEMY, ONIPENENTh 1ENb
y4eOHOI 1eATeTbHOCTH;
- BBIJIBUTATh BEPCUU PEIICHU TPOOIeMbl, 0CO3HABaTh KOHEUHBIH pe3ynbTat, BIOUpPATh U3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEICTBA JOCTUXKEHUS 1IN,
- COCTaBJISITh (MHANBUIYAIHHO WK B TPYIINE) TUIAH PEUICHUS MPOOJIEMBI;
- paboTas o IJIaHy, CBEPSATh CBOM JEHCTBUS C IIEJBIO M, P HEOOXOAMMOCTH, HCIPABIATH
OIINOKHU




CaMOCTOSTEIbHO;

- B JHMAJIOT€ C YYHUTEIIEM COBEPIICHCTBOBATh CAMOCTOSTEIILHO BBIPAOOTAHHBIC KPUTEPHUH
OIICHKH.

ITo3naBarenpHble YV I:

BbInycKHUK HayduTCA:

- aHATM3UPOBATh, CPABHUBATH, KIIACCU(UIIUPOBATH U 00001IaTh (DAKTHI U SBJICHUS. BBISBISTH
MPUYMHBI U CTIEACTBUS MPOCTHIX SIBICHHIA.

- OCYIIECTBJISATh CpaBHCHHE, KIIACCU(HUKAIIMIO, CAaMOCTOSTSIIBHO BHIOMpas OCHOBAaHUA U
KpUTEPHUH

JUTSl YKa3aHHBIX JIOTHUECKHUX OTIepaIlnii;

- CTPOHTH JIOTHUECKOE PACCYXKICHHE, BKJIIOYAIOIIEe YCTAHOBJICHHE MPUYMHHO-CIEACTBEHHBIX
CBSI3EH.

- CO3/1aBaTh CXeMAaTHUYECKHE MOJIEINIU C BbIICTICHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTA.

- COCTaBJIATH TE3UCHI, PA3IMYHBIC BUJIBI TUIAHOB (TIPOCTHIX, CJIOKHBIX U T.I1.).

- mpeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJHOTO BUAA B IPYroi (TaOIUIly B TEKCT H Mp.).

- YMETh OTNpeAeNATh BO3MOXHbIE HCTOUHUKH HEOOXOAUMBIX CBEICHUN, IPOU3BOIUTH ITOUCK
uH(pOpMAIINH, aHATH3UPOBATH U OIICHUBATH €€ IOCTOBEPHOCTH

Kommynukartuubie YV /1:

BrinmyckHuK Hay4uTes:

- CaMOCTOATEIbHO OPraHU30BbIBaTh y4eOHOE B3aMMOJCHCTBUE B IpyIe (OmpenessTs o0mue
e,

pacnpenensTh poJid, J0rOBapUBATHCS IPYT C IPYTOM U T.1.).

- (hopmynpoBaTh COOCTBEHHOE MHEHHUE U MTO3UIIHNIO, APTyMEHTUPYET HX.

- OCYILIECTBJISTh B3aMMHBIN KOHTPOJIb U OKa3bIBATh B COTPYAHHUECTBE HEOOXOIUMYIO
B3aMMOITIOMOIIIb.

- OPraHU30BHIBATh U TUIAHUPOBATH Y4EOHOE COTPYTHUYECTBO C YUUTETIEM U CBEPCTHUKAMH,
OTIPEICIISITH e U PYHKITUN YYACTHHKOB, CIIOCOOBI B3aUMOJICHCTBUS; TUTAHHPOBATH OOIIIHE
CrocoObI paboTHI;.

- OpaTh Ha ce0s MHUIIMATUBY B OpPTaHU3AIlMA COBMECTHOTO IEUCTBUSA (JI€I0BOE JTUAEPCTBO);

- BIIaJeTh MOHOJOTHYECKOW U JAHAOTHMYECKOH ¢opMaMu pedd B COOTBETCTBHH C
rpaMMaTHYECKHUMH

¥ CHHTaKCUYCCKUMHU HOPMaMU POJTHOTO SI3bIKA;

INJIAHUPYEMBIE IIPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA KYPCA
XUMHUN

B pesynbrare n3yueHus yueOHOro npeaMera « XuMus» Ha ypoBHE CPeJHETO OOIIETo
o0pa3oBaHUs:
BrinyckHuK Ha 6a30BOM ypOBHE HAyUHUTCH:
— packpbIBaTh Ha MpUMEpax posib XUMHU B (POPMUPOBAHUH COBPEMEHHOW HAyYHON KapTHUHBI
MHpa U B IPAKTUYECKOH eI TeTbHOCTH YEIOBEKa;
— IEMOHCTPHUPOBATh Ha MPUMEpax B3aUMOCBS3b MEXAY XUMHEN U JPYTMMH €CTECTBEHHBIMU
HayKaMu;
— pacKpbIBaTh Ha IIPUMeEpax MOJIOKEHUS TEOPUU XUMUYecKoro ctpoeHust A.M. bytieposa;
— noHuMathb pusndeckuii cmbica [lepuoanueckoro 3akona JI.M1. MenzeneeBa u Ha €ro OCHOBE
OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa30BaHHBIX UMU BEIIECTB OT
ANEKTPOHHOTO CTPOCHHS ATOMOB;
— OOBSICHATH TPHUYNHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIUX MPECTABICHHUA 00 UX
COCTaBe U CTPOCHUU;
— IPUMEHSTH NIpaBUjIa CHCTEMAaTUYECKON MEXTyHapOAHON HOMEHKIATYpbl KaK CpEJCTBa
paznuYeHHs U UASHTU(UKALUN BEIIECTB MO0 UX COCTAaBY U CTPOEHHUIO;
— COCTaBJIISATh MOJIEKYJISIPHBIE U CTPYKTYpPHbIE (POPMYJIbI OPTAHUYECKUX BEIIECTB KaK



HocHTeNel HHGOPMallUK O CTPOCHHUH BEILIECTBA, €r0 CBOMCTBAX W MPHUHAJIEKHOCTH K
OTIPEJICIICHHOMY KJIACCy COSTUHEHU;

— XapaKTepU30BaTh OPraHNMUECKHE BEIIeCTBA [0 COCTaBY, CTPOCHHIO U CBOICTBAM,
YCTaHABIMBATh TMPUYNHHO-CICACTBCHHBIE CBSI3M MEXKAY JaHHBIMU XapaKTePUCTUKAMHU

BEIIECTBA;

— MPUBOJIUTH MPUMEPHI XUMHUYECKUX PEAKIHH, PACKPHIBAIOIINX XapaKTEPHbIC CBOHCTBA
TUIUYHBIX IPECTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB C LIEIbI0 UX UIACHTU(PUKALUY U
00BsicHEHUs1 00JIaCTH IPUMEHEHUS;

— MPOTHO3MPOBATh BO3MOKHOCTb IIPOTEKAHHsI XUMHUECKUX PEaKIMil Ha OCHOBE 3HAHUH O
TUTIAX XUMUYECKOW CBSI3M B MOJIEKYJIaX PEarcHTOB U MX PEaKIIMOHHOH CIIOCOOHOCTH;

— MCII0JIb30BaTh 3HAHMS O COCTAaBe, CTPOCHUM U XUMUYECKHX CBOMCTBAX BELIECTB IS
0€3011acHOT0 IPUMEHEHHSI B TPAKTHYECKON e TEIbHOCTH;

— MPUBOJIUTH MPUMEPHI IPAKTHUECKOTO UCIIOIB30BaHU IPOIYKTOB NepepaboTku He(hTH U
IPUPOJHOTO Ta3a, BBICOKOMOJICKYJSIPHBIX COCIUHEHUH (MOJMATHIICHA, CHHTETHYECKOTO

Kay4ykKa,

aleTaTHoro BOJ'IOKHa);
— NPOBOJUTH OIIBITHI 10 PACIIO3HABAHHUIO OPTraHUYCCKUX BCHICCTB: INIMIICPUHA, YKCYCHOﬁ
KHCJIOTBI, HEIPCACIIBHBIX XXHUPOB, TIJIIOKO3bI, Kpaxmala, OEJIKOB — B COCTaBe IIUIICBBIX

IIPOJYKTOB U

KOCMETHYECKUX CPEJICTB;

— BJIQJICTh MIPABWJIAMH U TIpHeMaMy 0€30MacHOM padOThl ¢ XUMUYECKUMU BEIICCTBAMU U
J1a00paTOpPHBIM 000PYI0BAHHUEM;

— YCTaHaBIIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIIUU U CMEIICHUS XUMUYIECKOTO
paBHOBECHSI OT pa3NUYHBIX (DAKTOPOB C MENBI0 OMNPEACNICHUs ONTUMAIbHBIX YCIOBHMA

MPOTEKAHUS

XMMHUYECKHUX MTPOLIECCOB;

— IPUBOJUTH MPUMEPHI THAPOJIN3A COJIEH B TOBCEHEBHOM KU3HU YETIOBEKA;

— IIPUBOJUTH PUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI B IPUPO/IE,
MIPOU3BOJICTBEHHBIX MPOIIECcCax U KU3HEIEATEIbHOCTH OPraHU3MOB;

— MPUBOJIUTH MPUMEPHI XUMHUUYECKUX PEAKIMHA, PACKPBIBAIOIIUX OOIIHEe XMMUYECKUE CBOHCTBA
MPOCTHIX BELIECTB — METAJUIOB U HEMETAIIIOB;

— TIPOBOJUTH pAacyeThl Ha HAXOXKJIEHHE MOJEKYISIPHOH (OpMyYIBl yIieBOIOpOAa IO

MPOTyKTaM

CrOpaHMs U 10 €ro OTHOCUTEJbHON IUIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B
ero

COCTaB;

— BJIAJIETh MTpaBUJIaMH 0€30IaCHOTO OOpAIlleHUs C €IKUMHU, TOPIOYMMH U TOKCUYHBIMU

BEILECTBAMU, CPEJICTBAMU OBITOBOM XUMUM;

— OCYIECTBIIATh OUCK XMMUYECKOH HH(POPMALIMK IO HA3BaHUAM, UJICHTHU(QHUKATOPAM,

CTPYKTYpPHBIM (hOpMyJiaM BEIIECTB;

— KPUTUYECKH OLICHMBATh U MHTEPIPETHPOBATh XMMHUYECKYIO0 MH(OPMALIUIO, COAepKALLYIOCS
B

COOOIIEHUSX CPEeJICTB MaccoBOM MH(popMaluu, pecypcax MHTepHeTa, HayYHO-IOMYJISPHBIX
CTaThsIX

C TOYKH 3pCHUSA CCTCCTBCHHO-HaquOﬁ KOPPCKTHOCTU B MLECJIAX BbIABJICHUA OIIMOOYHBIX

CYyXIEHUUN U

(dbopMupoBaHUS COOCTBEHHOU MMO3HIINH;

— MPEACTABIIATH ITyTH PEIICHHS TII00ATBHBIX MMPOOJIEM, CTOSIINX MEePE]T YeTIOBEUECTBOM:
9KOJIOTHYECKUX, YHEPTETHIECKUX, CBIPhEBHIX, U POJIb XUMUHU B PEIICHUU ITUX MPOOIEM.
BrinyckHuK Ha 0a30BOM YPOBHE IMOJYYHUT BO3MOXKHOCTh HAYYHTHCS:

— WLTIOCTPUPOBATH HA TIPUMEPAX CTAHOBJICHHUE W YBOJTFOITUIO OPTAaHMYECKONW XMMHH KaK HAyKH
Ha Pa3IUYHBIX KCTOPUYCCKHX ITAIaX €€ Pa3BUTHUS;



— HCHOJB30BAaTh METOJbl HAyYHOTO IIO3HAHWS MpPH BBIIOJIHEHUH MPOEKTOB U yueOHO-
HCCJIeI0BaTeNbCKUX 3aa4 M0 U3yUYEHHUIO0 CBOMNCTB, CIOCOOOB MOYYeHHS M PACIIO3HABAHUS

OpraHMYECKHUX BEIIECTB;

— OOBSCHATH IPUPOY U CIIOCOOBI 00Pa30BaHUS XUMHUUYECKOHN CBSI3H: KOBAJIICHTHOH (ITOJISIPHOM,

HETIOJISIPHON ), HOHHOM, METAJUTMYECKOM, BOJIOPOTHON — C TEJBIO ONPEACICHUS XUMUIECKON

AKTUBHOCTH BEIIECTB;

— YCTaHaBIMBATh FT€HETHUECKYIO CBSI3b MEXK/1y KJIACCaMH OPTraHUYECKUX BEIECTB IS

000CHOBaHHSI TPUHIUIIAAIBHON BO3MOXXHOCTH TOJYYCHHUS OPTraHUMYECKUX COCIMHCHHUI
3aJ1aHHOTO

COCTaBa 1 CTPOCHMUS;

— YCTaHaBIMBATh B3aUMOCBSI3U MeX Ay (haKTaMH U TeOpUe, MPUIUHON U CIEICTBUEM MPU

aHajgu3e TPOOJEMHBIX CHUTyaluidi W OOOCHOBAaHMHM TPUHUMAEMBIX PEIICHUH Ha OCHOBE
XUMHUYECKUX

3HAHMI.

TPEBOBAHMA K YPOBHIO IIOATI'OTOBKH YYALIUXCA

TpeOoBaHus K YPOBHIO NoATroTOBKM yuyamuxcs 10 kiaacca

B pe3ynbTare udydyeHuss OpraHM4ecKo XUMUU YUYCHHUK JTOJKEH

3HATH/IIOHUMATh:

. Baxwueiiie XuMu4yecKue MOHITHS: BELIECTBO, XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIIbHBIE aTOMHAsl U MOJIEKYJISIPHAsI MAacChl, HOH, aJUIOTPONUs, U30TOIbI, XMMUYECKAs CBSA3b,
3JIEKTPOOTPHULIATEILHOCTh, BaJEHTHOCTh, CTEIEHb OKHUCICHUSA, MOJb, MOJSPHAS Macca, MOJISAPHBINA
00BEM, BeIIeCTBA MOJCKYJSIPHOTO W HEMOJCKYJSPHOTO CTPOSHHUS, H30MEpHUs, HOMEHKIATYpa,
TOMOJIOTHYECKUM Psif.

. OcCHOBHbBIE 3aKOHBl XHMHHU: COXpPAaHEHHS MacChl BEIIECTB, IMOCTOSIHCTBA COCTAaBa,
MEePUOIMYECKUM 3aKOH;

. OCHOBHBIE  TEOpPUM  XUMHUHU:  XMUMHUYECKOW  CBSA3H,  DJIEKTPOJIUTHUYECKOM
JIMCCOIMAIINM, CTPOCHUSI OPraHUYECKUX COCTMHEHUN;

. Baxmneiiiive BemiecTBa M MaTepuaibl: METaH, 3TaH, ITHICH, alleTUJIEH, OCH30,
ATaHOJ, aJbJCTH/blI, KETOHBI, KapOOHOBBIE KHCIOTHI, JKHPBI, MbLIA, TJIOKO3a, caxaposa,
KpaxmaJ, KJieT4aTka, O€IKH, UCKYCCTBEHHBIC U CHHTETUYECKUE BOJIOKHA, KayqIyKH, IIIACTMACCHI.

yMeTh

* HaspiBaTh  M3y4YEHHBIE  BEHIECTBA [0  «TPUBHAJIBHON» WM  MEXKIYHApOIHOU
HOMEHKJIaType;

* Ormpenenarb:  BAJIEHTHOCTb UM CTEMEHb  OKUCJICHUS  XUMHUYECKHX  DJIEMEHTOB
TUN XUMHYECKOW CBSI3M B COCAMHEHUSX, 3apsj MOHa, XapaKTep Cpelbl B BOJHBIX pPacTBOpax
OPraHUYECKUX COCIMHEHUM, OKUCIUTENb, BOCCTAHOBUTENb, TPUHAIJICKHOCTDH BEIIECTB K PA3JIMYHBIM
KJIacCaM OPraHMYE€CKUX COCIMHEHU;

* XapaxkTepusoBaTh. O0OIIMEe XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB OPraHHMYECKUX
COCMHEHUI; CTPOEHNE U XUMUYECKHE CBOMCTBA N3YYEHHBIX OPraHUYECKUX COCTMHEHU;

*  OOBSCHATH: 3aBUCUMOCTH CBOWCTB BEIIECTB OT WX COCTaBa W CTPOCHUS; MPUPOIY
XUMHUYECKOW CBs3U (MOHHOHM, KOBAJICHTHOM, METAJUIMUECKOW), 3aBHCHMOCTh CKOPOCTH XHMHUYECKOU
PEAKIUH U TIOJIOKEHUSI XUMUYIECKOTO PABHOBECHSI OT Pa3IMYHBIX (DaKTOPOB.

*  BBINOJHATE XMUMUYECKUM SKCHEPUMEHT IO PACIO3HABAHUIO BAXKHEUIIIUX OPTraHUYECKHX
BCIICCTB;

* IIpoBoauTh CaMOCTOATENBHBIN MOUCK XUMHUYECKON HMHPOpPMAlMU C UCHOIH30BAHHEM
Pa3ITUYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX H3JaHUIM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WNuTepHeTa); UCMONb30BaTh KOMIBIOTEPHBIE TEXHOJOTHH JJIsi 00pabOTKM W mepenadyd XUMUYECKOH
nHopMayK U €€ MPEICTAaBICHUE B PA3INIHBIX OopMax;

e lcrons30BaTh TPUOOPETEHHBIC 3HAHWS W YMEHHS B TPAKTUYECKOM JEATETLHOCTH U
MOBCETHEBHOM KU3HU JIJIS:



OOBbsCHEeHUsT XMMHUYECKUX SIBJICHUN B TIPUPOJIe, OBITY U HAa MPOU3BOJICTBE;

Onpenenenust BO3MO>XHOCTH MPOTEKAHUSI  XUMHUYECKUX MpeBpaILEHUN B
Pa3JIMYHBIX YCIOBUAX U OLIEHKH MX MOCJIEICTBUM;

DKOJIOTUYECKU FPAMOTHOTO MOBEACHUS B OKPYKAIOILIEH cpelie;

OueHkn  BAMSHUS ~ XMMHYECKOTO  3arpsA3HEHMs]  OKpY’Kalolled  cpeabl  Ha
OpraHM3M Y€JIOBEKA U APYTHUe )KUBBIC OPraHU3MBbI,

besonacHoro oOpailieHusi ¢ TOPIOYUMH U TOKCHYHBIMHM BEIIECTBAMHM, J1aOOPATOPHBIM
000py0BaHKEM;

[TpuroroBneHue pacTBOPOB 3aJaHHON KOHIICHTPAIH B OBITY U Ha MPOU3BOICTBE;

Kputnyeckoit OIEHKH JOCTOBEPHOCTH XUMHYECKOW HH(POpPMALMK, TMOCTYyMHalomend wu3
Pa3HbIX UCTOYHHUKOB.

B pe3yabtare usyuenusi xumun B 11 ki1acce yyammuecsi J0JIKHBI
3HATh/MIOHUMATh
(] Ba)KHCI\/'IHII/Ie XUMHUYECKHUEC IIOHATHA: BCIIECTBO, XI/IMI/I‘IGCKI/Iﬁ QJICMCHT, aTOM, MoneKyna,
OTHOCUTEJIbHBIE AaTOMHAas W MOJIEKYJIsIpHAsi MAacChl, WOH, aJUIOTPOIMs, H30TOIIbI,
XHUMHUYECCKasa CBA3b, 3J'IGKTp00TpI/IHaT€J'IBHOCTI), BAJICHTHOCTb, CTCIICHb OKHCJICHUA,
MOJIb, MOJIIpHAsi Macca, MOJSIPHBIE 00BEM, BEIIeCTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS, pacTBOPBHI, AJEKTPOJUT U HEIJIEKTPOJIUT,
AJIEKTPOJUTHYECKAsT JUCCOIMAINSA, OKHUCIUTEIh W BOCCTAHOBHUTEIb, OKHCICHHE |
BOCCTAHOBJICHHE, TEIUIOBOM J(PQPEKT peakluu, CKOPOCTh XUMHUYECKOW pPEaKIIHH,
KaTaJiu3, XUMHUYECKOE PaBHOBECHE, YTJEPOJHBIN CKeneT, (yHKIMOHAJIbHAs TpyIIa,
M30MepHs, TOMOJIOTUS;
® OCHOBHBIE 3aKOHBI XHWMHH: COXPAaHEHHsS MacChl BEIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOINYECKUI 3aKOH;
® OCHOBHBIC TeOpI/II/I XUMHUHU: XI/IMI/ILIGCKOf/'I CBA3U, BHGKTpOJIHTH‘IeCKOfI Jucconuanuu,
CTPOEHHUsI OPTAaHNYECKUX COCUHEHN;
e Ba)KHCHINIME BEIIECTBA U MaTepUaJbl: OCHOBHBIC META/UIBl M CILJIABBI; CEpHas, COJISTHAs,
a30THasT W YKCyCHas KHCIOTHI; IIEI0YH, aMMHUaK, MHHEpaJIbHbIE YyaA00peHus,
I/ICKyCCTBeHHI)Ie U CHHTCTHYECKHEC BOJIOKHA, KayLIYKI/I, IJ1aCTMACChI;

yMeTb

® Ha3pIBaTh: M3YYEHHbIE BEIIECTBA 1O «TPUBHUAIBHON» WM  MEXAYHApOIHOU
HOMEHKJIaType;

® OMpEACNATh: BaJCHTHOCTh M CTENEHb OKHUCICHUS XWMHUYECKHX OJEMEHTOB, THII
XUMHUYECKOHN CBSI3M B COCIMHEHHUSIX, 3apsi MOHA, XapaKTEP CpPeabl B BOJHBIX pacTBOpPax
HEOPraHUYECKUX COEAUHEHUN, OKUCIUTEIh M BOCCTAHOBUTENb, MPUHAICKHOCTD
BEILIECTB K PA3JIMYHBIM KJIACCaM OPTraHUYECKUX COECTMHEHMI;
® XapaKTEepU30BaATh: 3JEMEHThl MaJbIX MEPUOJOB MO MX MOJIOKEHUIO B NEPHUOIUYECKON
cucreme J[.M.MenneneeBa, oOmmue XUMHUYECKHE CBOMCTBA METAJNIOB, HEMETAJLJIOB,
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COEIMHEHHUI;
OOBSICHSITH: 3aBUCHUMOCTh CBOWCTB BEIIECTB OT HX COCTaBa M CTPOEHUS; MPUPOAY
XUMUYECKON CBS3U (MOHHOM, KOBAJICHTHOW, METAJUIMYECKOW), 3aBHCUMOCTh CKOPOCTH
XUMUYECKOM pEeaKIMH U TMOJOXKEHHUS XHMHYECKOTO PAaBHOBECHUS OT Pa3IMYHBIX
(bakTopoB;
® BBINOJIHATH XUMUYECKUN SKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIINX HEOPTaHUYECKHUX
Y OpPTaHUYECKUX BEUIECTB;

® MIPOBOJUTHh CAMOCTOSTEIBHBIA TMOWCK XHMHYECKOW HWH(POPMAIMH C HCIIOJIb30BAHHEM
Pa3IMYHBIX UCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX W3/1aHUHM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); MCMOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH JUIsI 0OpabOTKH U



nepefadyd XUMHYeCKOW HMH(OpMAlM M €€ TPEICTAaBICHHS B Pa3IHMYHBIX (opmax;
UCTIOJIB30BaTh MPUOOPETECHHBIC 3HAHUS M YMCHHS B TIPAKTUYCCKOMN IEATSITLHOCTH IS

® OOBSICHEHUS XHMHUYECKHUX SBJICHUH, TPOUCXOAALIMX B MpuUpoie, OBITYy M Ha
MIPOU3BO/ICTRBE;

e ompezeacHN\ BO3MOKHOCTH MMPOTEKAHUS XUMHUYECKUAX MPEBPALICHUI B pa3IUIHBIX
YCJIOBUAX U OLICHKHU UX HOCHCHCTBHﬁ;

® HKOJIOTUYECKH TPAMOTHOTO TTOBEICHUS B OKPYIKAIOIIEH cpejie;

® OLICHKM BIIMAHHUS XUMHUYECKOTO 3arpsA3HEHUs OKpPYXKAKIIEH Cpelbl Ha OPraHus3M
YeJIOBEeKa U JIPYTHE KHUBBIC OPTaHU3MBbI;

e 0e30MacHOr0 OOpalleHHs] ¢ TOPIOYMMH U TOKCUYHBIMHU BELIECTBAMH, JIa0OPATOPHBIM
o0opyI0BaHUEM;

® IIPUTOTOBJIICHHS PACTBOPOB 3a/IaHHON KOHIIEHTPAIMH B OBITY M Ha TIPOU3BOICTBE;

® KPUTHYECKOW OIIEHKU JIOCTOBEPHOCTH XWMHUYECKOH HH(pOpMAIMH, TOCTyMAIoMend u3
Pa3HbIX UCTOYHHUKOB.

COJEPXAHUE NPOI'PAMMBI YYEBHOI'O IIPEJIMETA
10 xnace

IloBTOpeHne matepuana. Beenenue — 1 4.

dopmMupoBaHUE OpPraHMYECKON XMMUU Kak Hayku. Opranuueckue BeuiecTBa. OpraHuueckas
xumus. Teopus ctpoenus: oprannyeckux euiects A.M. Bytneposa. Yraepoanslii ckenet. Pagukans.
@yHKIMOHANBHBIE Tpynnbl. ['omMonorudecknid psna, romosioru. M3omepusa. BxoaHass KOHTpoJsibHAs
pabora.

JdemoncTpanusa. OO0pa3ipl OpraHUYECKUX BEIIECTB. MOJEIM MOJIEKYJl OpPTaHMYECKUX
coenuHeHui. [lnaBnenue, 00yriinBaHuEe OPraHMYECKUX COETUHEHUH.

Tema 1. Teopusi cTpoeHUs] OPraHUYECKUX COCAMHEHHUH - O 4.

Knaccudukanuss opranudeckux coeflnHeHMH. OCHOBBI HOMEHKIATYpbl OpPraHUYECKHX
COeMHEHUMN. YTnepoaHbil ckener. Pagukanel. DyHKIMOHANBHBIE Tpynnel. ['omonornmuyeckuii psm,
romonoru. M3omepus.

Tema 2. YrjieBogopoabl U X NPUPOTHBbIE HCTOYHUKHU- 8 4.

IIpuponausit Ta3z. AnkaHnsbl. IIpwupoaHbras kak torumso. [Ipeumyiecrsa
IIPUPOJHOTO ras3a rnepea ApyruMu BuaaMu Torinsa. CoctaB IPUPOIHOTO ras3a.

AJIKaHBI: TOMOJIOTUYECKHUN pPsA, U30MEPHUS M HOMEHKJIaTypa aJKaHOB. XHMHYECKHE
CBOICTBa aJIkaHOB (Ha MpHUMEpe MEeTaHa W dSTaHa): TOpPEHHE, 3aMelleHHEe, Pa3lIoKEHUEe U
neruapupoBanue. [ [pumeHenne aJkaHOB HA OCHOBE CBOMCTB.

AnkeHbl. DTWJIEH, €ro IojiydeHue (JIeTUAPUPOBAHHUEM OTaHAa W AeTUApaTalueH
3TaHOoJa). XMMHYECKHE CBOMCTBA 3THUJICHA: TOPEHHUE, KaUeCTBEHHbIE PeaKInM (00ecliBeUnBaHUE
OpoMHOIl BOJBI M pacTBOpa HEpPMaHraHara Kajiusl), THApaTanus, [OJIMMEpPHU3aLIHs.
[TonmmaTuinen, ero cBoMCTBAa U MpuMeHeHue. [[ppuMeHenne 3TuiieHa Ha OCHOBE CBOMCTB.

Ankanuensl M Kaydy K. IloHsTue 00 ankaaMeHax Kak yIJIEBOJAOPOJaxX C ABYMsI
JIBOWHBIMU CBSI3IMH. XHUMHYECKHE CBOMCTBa OyTtanuieHa-1,3 W u3ompeHa: oOeCIBeUYHBAHUE
OpOMHOI BOABI M MOJTMMEpHU3alUs B Kayuyku. Pe3uHa.

A 71 K 1 H bl. ALIETUJIEH, €T0 MOJy4eHHE NHUPOJIM30M MeTaHa U KapOUJIHBIM CIIOCOOOM.
XUMHYECKHE CBOMCTBA alleTUJICHA: TOPEHUE, 00eCIIBEYUBAHUE OPOMHOM BOBI, TIPUCOSTUHEHHUE
XJopoBoAopoza M ruaparauusa. IIpuMmeHeHume aneTuieHa Ha OCHOBE CBOMCTB. Peaknus
MOJIMMEPHU3ALUN BUHWIXJI0pHUAA. I [OMBUHUIXIIOPUI U €70 IPUMEHEHHUE.

benszon. Ilomydyenme OeH30Jla W3 TeKcaHa W aleTWIeHAa. XHUMHUYECKHE CBOMHCTBa
OeH3o0J1a: TOPEHNE, raJJOreHupOBaHue, HUTpoBaHue. [IpuMenenne 6eH3051a Ha OCHOBE CBOMCTB.

Hedts. CoctaB u mepepaborka Hedtu. Hedrenpomykrel. beHsuH u monsTue 06
OKTaHOBOM YHCIJIE.

Jemonctpauuu. I'opeHne MeTaHa, »dTUieHa, aneTWwieHa. OTHOIIEHWE MeETaHa,



STUJICHA, aleTWwiIeHa © O€H30Ja K pacTBOpPY NEpMaHraHata KajJusi W OpPOMHOHW BOJE.
[Nonyuenue >TuieHa peakuued AeruapaTaldy 3TaHoJIa U ASMOJMMEpPHU3alMu MOJIMATUIICHA,
alieTuieHa KapOMJIHBIM crocoboM. PasznokeHume Kayyyka NOpHd HarpeBaHUU, HUCHbITAaHUE
NPOIYKTOB  Pa3J0XKE€HUsT Ha HempenedabHocTh. Komnmekuus  oOpa3uoB HepTH U
HE(PTENPOTYKTOB.

JlabGopaTopHble ONbITHI.

I. Onpenenenue 371EMEHTHOIO COCTaBa OPraHUYECKUX COCIMHEHUN.

Il. TTomydeHue u cBOMCTBa alleTUIICHA.

I11. O3rakomnenue ¢ kosutekuen «HedThs 1 npoyKThI ee TIepepaboTKm.

T e m a 3. Kuciiopoacoaep:xamue opranndeckue coeannenus - 10 4.

EnyHCTBO XMMHYECKOM OpraHv3aliy >KMBBIX OPraHU3MOB. XMMHWYECKHH COCTaB
JKUBBIX OPraHU3MOB.

Cruptel. IlonyueHue sTaHONa OpOXEHUEM TJIIOKO3bl M TUApaTaluueid >TUIeHA.
I'mapokcunpHas rpynmna kKak (yHKIMoHanbHas. llpencraBieHne O BOJOPOAHOM CBSI3H.
XyMHuecKre CBOMCTBa 3TaHOJIa: TOPEHHE, B3aUMOJICHCTBUE C HAaTpUEM, 00pa3oBaHUE MPOCTHIX
U CIOXHBIX 3()UPOB, OKUCIIEHHUE B ajpjaeruj. [IpuMeHeHne 3TaHojia HA OCHOBE CBOMCTB. Aul-
KOT'OJIU3M, €0 MOCJIEACTBUS U NPEIyHpEKICHUE.

IlonsiTue O TpenelbHBIX MHOIOATOMHBIX CHUpPTax. [JIMIEpUH KaK MpPEeACTaBUTEIb
MHOI'0aTOMHBIX crupToB. KauecTBeHHasi peakiisi Ha MHOTOAaTOMHbIE CIIUPTHL. [IpuMeHnenue
IIIMLEPUHA.

®enon. Kokcoxumuyeckoe Nporu3BOACTBO U ero npoxykuus. [lomyuenne dpenona
KOKCOBaHHEM KaMEHHOI'0 yriisi. BzaumMHoe BiIvsiHHE aTOMOB B MOJIeKyJie ¢heHoa: B3au-
MOJICMCTBHE C THUJPOKCHUJIOM HaTpus M a30THOU kucioToi. [Tonukonaencauus geHosa ¢
(hopmanbaeruzioM B ¢peHonogopmabaeruanyto cmoiy. [Ipumenenne ¢penosna Ha OCHOBE
CBONCTB.

Jdemoncrpanun. OxucieHue cnupra B anpaerna. KauecTBeHHas peakuus Ha
MHOTOAaTOMHBIE cIUPThI. PacTBopuMOCTh (peHona B BojAe IpU OOBIUHOM TemIiepaType U mpu
HarpeBaHuM. KauecTBeHHbIE peakIuu Ha (peHo.

Anbnerunsl. IlonydyeHne anpbAeruioB OKHCJIEHHMEM COOTBETCTBYIOIIUX CHHUPTOB.
XyUMHUYECKHE CBOWCTBA aJbJErMIOB: OKHCIEHHE B COOTBETCTBYIOLIYIO KHUCIOTY U
BOCCTAHOBJICHHE B COOTBETCTBYIOIIUM cnupT. [IpuMenenune popmanpiaeruia u aetTaibaeruia
Ha OCHOBE CBOMCTB. XUMHUYECKHE U (PU3HNUECKHE CBOMCTBA KETOHOB.

JdemoncTpanun. Peakiius «cepeOpsiHOrO 3epKkaiay aiabJIeruI0B U III0K03bl. OKHUCIIEHNE
aJIbJICTUIOB U TJIFOKO3bI B KUCJIOTHI C OMoIIIbio ruapokcuaa meau (11).

Kap6onoBbie KucaoThl. IlomydyeHue KapOOHOBBIX KHCIOT OKHCICHHEM
alpAeTUA0B. XHWMHYECKHE CBOMCTBA YKCYCHOM  KHCIOTBI: OOIIHE CBOWCTBA C
HEOPraHUYECKUMH KUCJIOTAaMU U peakius dTepuduranuu. [I[puMeHeHne ykCyCHOM KUCITIOTHI
Ha OCHOBE CBOMCTB. BbICIINE )KUPHBIE KUCIIOTHI HA IPUMEPE NMAJIbBMUTUHOBOW U CTEAPUHOBOIM.

Cnoxuble »d>¢pupbl u kupbl. [lomydeHue CIOXHBIX 3PUPOB peakIHeH
srepudukanmu. CioxxHbie d3GUPHI B IpUpoe, uX 3HaueHue. [IpruMeHeHne CIIOKHBIX 3(UPOB
Ha OCHOBE CBOICTB.

JKupsbl kak crokable 3(pupbl. XUMHUYECKHE CBOMCTBA KUPOB: THAPOIN3 (OMBIICHUE) U
TUJIPUPOBAHUE KUJKUX XKUPOB. [[ppUMeHeHne )KUPOB Ha OCHOBE CBOMCTB.

YrneBonasl. YriaeBoasl, HUX KilacCH(pUKanysa: MOHOcaxapuabsl (TIIFOKO3a),
nucaxapuabl (caxapos3a) M ToJimcaxapuibl (Kpaxmall U I1EeJUTI0I03a). 3HAaUCHHUE YIJICBOJIOB B
>KMBOU MIPUPOJIC U B )KU3HU YEIIOBEKA.

I'moko3a — BemecTBO ¢ IBOMCTBEHHOW (PYHKIMEH — allbJIETHIOCTIUPT. XUMHUYSCKHUE
CBOMCTBA TJIOKO3bI: OKHCJICHHE B TIJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBIIEHHE B COpOMT,
Oposxenue (MOJTOYHOKHUCIIOE U CIIUPTOBOE). [IpuMeHeHne rirtok03bl HA OCHOBE CBOMCTB.



Jucaxapunbel u nonucaxapuabsl. [IoHATHE 0 peakUUsIX MOJIMKOHIAECHCALMU U THAPOIN3a
Ha [IPpUMEPE B3aMMOIIPEBPAILIEHUI: TJIFOKO3a B TIOJIMCAXapH/I.

Jdemoncrpanun. KauectBeHHast peakinusi Ha kpaxmali. [Ipaktnueckas pabora Nel
«nenTudukanus OpraHuuYeCKUX COCIAUHEHUI.

Tema 4. A3oTcoaep:kaiiue opranunyeckue coeJUHeHus - 7 4.

Awmunbl. [Tonsitue 06 amunax. [lomyyenne apoMaTHUecKOro aMruHa — aHUJIMHA — U3
HUTPOOCH30JIa. AHWIMH KaK OpraHM4YecKoe OCHOBaHWE. BzamMHOe BIUSIHUE aTOMOB B
MOJICKYJIE aHWJIMHA: OCJIa0JIeHHe OCHOBHBIX CBOWMCTB M B3aMMOJIEHCTBUE C OpPOMHOI BOJOM.
I[IpumeneHnue aHuIMHA HA OCHOBE CBOMCTB.

AMuHOKUCIOTHI. [lonydeHne aMHUHOKHUCIOT ¢33 KapOOHOBBIX KHUCIOT H
TUAPOJIN30M O€lIKOB. XMUMHYECKHE CBOMCTBA aMHHOKHCIIOT KaK aM(OTEPHBIX OPraHHUYSCKUX
COCIMHEHUI: B3aMMOJCHCTBHE CO MIEJI0YaMH, KHUCIOTaMHd U APYr C JApyroMm (peaxkmus Io-
nmukoHaeHcanun). [lentumanas cBs3p n nmomunentuabl. [[pumeHeHrne aMUHOKHUCIIOT HA OCHOBE
CBOMCTB.

benku. [MonydyeHue OEIKOB peaKmuer MOJIUKOHIACHCAIIMU aMHUHOKHUCIOT. [lepBuyHasi,
BTOpUYHAsT U TPETUYHAS CTPYKTYpbl O€nKoB. XHMHUYECKHE CBOHCTBa OEJIKOB: TOpPEHUE,
JICHATypalusi, THAPOJIN3 U IIBETHBIC peakuu. bruoxumudeckrne QyHKIIUM OEIKOB.

I'eneTnyeckas CBsA3b MEXKAY KjlaccaMU OPraHUYECKUX COCAUHEHUH.

HykxkneuwnoBbB € KHCIOTH. CHUHTE3 HYKJIEHMHOBBIX KHCJIOT B KJIETKE U3
HykjJaeoTuaoB. OOmui nmiuaH crpoeHus: Hykineotuaa. CpaBHeHnue crpoenus u ¢ynkuuit PHK
u JIHK. Ponpb HyKJI€MHOBBIX KHCIIOT B XpaHEHUH U IIepejaue HAcJIeACTBEHHON MH(pOpMaluH.
[TonsaTHE O OMOTEXHOJOTUHN U T€HHOU MHKCHEPHU.

JlemoncTpanuu. B3anmoieiicTBue aMMyaka U aHUJIMHA C COJITHOM KUCHOTOM. Peaknus
aHuiInHa ¢ OpomHON Bojoi. Jloka3zaTenbCcTBO Hamuuus (PyHKIMOHAIBHBIX TPYIMIl B pacTBOpax
aMuUHOKHCIOT. PacTtBopenme wu ocaxaenue OenkoB. LlBeTHhle peaknum  OEIKOB:
KCAaHTONIPOTENHOBAsI U OUypeToBasl.

Tema S.buosioruyeckn aKTHBHbIE OPraHuYecKue coeTUHEeHus - 2 4.

®epMmeHnTh . DepMEeHTH KaKk OHMOJOTMYECKHE KaTaIM3aTOPbl OEJIKOBOM IPUPO/IBI.
Ocob6ennoctn (pyHKIIHOHUpOBaHUsT (pepmeHTOB. PONb (EpPMEHTOB B KHU3HEIACITEIHHOCTH
’KMBBIX OPTaHU3MOB 1 HAPOJITHOM XO35IMCTBE.

Buramunsel. Ilonstue o ButamuHax. HapymieHus, CBsi3aHHblE C BHUTAMHUHAMM:
aBUTAMHWHO3bl, TUIOBUTAMUHO3bl U TUIIEpBUTAaMMHO3bl. Butammn C kak IpeacTaBUTENb
BOJIOPACTBOPUMBIX BHUTAMHHOB UM BHUTAaMHH A KaK MOPEICTABUTENh KUPOPACTBOPHUMBIX
BUTAMUHOB.

I'opmoHBEI. I[TonsstTne o ropMOHax KaK TyYMOpPaJIbHBIX  pEryJsITOpax
JKU3HEJICATEIIBHOCTH JKHUBBIX OpPraHu3MOB. VHCYJIMH ¥ agpeHalWH Kak NOpeacTaBUTENU
ropMoHOB. [IpodpnirakTuka caxapHoro guabera.

JlexapcrtBa. JlekapcTBeHHass XUMHUS: OT HATPOXUMHUHU 1O XUMUOTEpANrU. ACIUPUH.
AnTnbuotuku M nucOaxrepmos. Hapkoruueckue BemiectBa. Hapkomanusi, Oopbpba ¢ Hell u
npodunakTuka.lIckycCTBEeHHbIE 1 CHHTETHYECKHE OPTaHUYECKUE COCTMHEHUSI.

Tema 6. UckyccTBeHHBIE M CHHTETHYECKHE MoJuMepbl. [IpakTudeckas padora Ne2
«Pacno3HaBaHMe M1aCTMAcC U BOJIOKOH».

11 kaacc.

Temal. Ctpoenne aTtoma u nepuoanyeckuii 3axon /1. . MengeneeBa — 34.

OcHOBHBIC CBe/leHHSI O CTPOCHMH aroma. Snpo: NpOTOHBI M HEUTPOHBL. M30TOmBI.
DONEeKTpOHBI. DJEKTpOHHAsT O000JI0YKAa. OHepreTuueckuii ypoBeHb. (OCOOCHHOCTH CTPOCHHS
ANEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB 4-TO M 5-T0 MEpUOAOB Nepuoanyeckoit cucremsr 1. U.
Menneneena (mepexoaHbIx 2JieMeHTOB). [ToHsiTHE 00 OpOUTANIAX. S- M P-OpOUTAIIH.

DJEeKTpOHHBIE KOH(PHUTYpaIlM aTOMOB XMMHUYECKHX 3JIEMEHTOB. BXo1Hast KOHTponbHast padoTa.
IMepuonuveckuii 3akon /I.U. MenneseeBa B cBeTe y4eHHUsI 0 CTPOCHUM aTOMA.
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Otkpeitue JI. W. MenneneeBbiM mnepuoaundeckoro 3akoHa.  [lepumomudeckas cucrema
xuMudeckux snemeHToB Jl. M. MenneneeBa - rpapuueckoe oToOpa’keHHE MEPUOJUUECKOro 3aKOHA.
@u3nyecKuil CMbICI MOPSAKOBOIO HOMEpPA 3JIEMEHTA, HOMEpa Nepuoaa U HoMepa rpyIisl. BaneHTHbie
3J1eKTPOHBI. [IpuunHbEI H3MEHEHHs CBOICTB JIEMEHTOB B IIEpUOJaX U rpynmnax (IMJIaBHBIX MOATPYINAX).
[lonoxxenne BojopoJa B NEPUOAMYECKON cHucTeMe. 3HaueHHE [EePUOJUYECKOr0 3aKOHa U
NEPUOANYECKON CHUCTEMBl XMMHYecKuXx 3uieMeHToB JI. WM. MenneneeBa Uil pa3BUTHS HayKH.
JdemoncTpanun. Pa3znuuyHble ¢GopMbl NEPUOAMYECKON CHCTEMbl XUMHuYeckux siemeHToB /I, U.
Meneneesa.

JladopaTopublii onbIT. 1. KoHcTpympoBanme mEpHOIUYECKOW TAaOIUIBI JJIEMEHTOB C
HCII0JIb30BAHUEM KapTOYEK.

Tema 2. Ctpoenue BemecTBa — 14y.

Honnas xummuyeckasi cBsi3b. Kartuonsl u anumonsl. Kiaccuduxanms uoHoB. MoHHBIE

Kpuctajmueckue peuierkd. CBoOMCTBa BEMIECTB C 3TUM THUIIOM KPHUCTAJUIMYECKHUX PELIETOK.
KoBaslenTHasi xumMHM4eckass CBsi3b. OJIEKTpoOTpuLaTeNnbHOCTh. [losmsspHas u  HenossipHas
KOBaJIeHTHbIE CBs3H. Jlunomb. [loaspHOCT CBSA3U U MOJIIPHOCTH MOJIEKYJIbl. OOMEHHBIN U JOHOPHO-
aKUENTOPHBIM MEXaHHW3Mbl O00pa30BaHMsA KOBAJICHTHOW CBsA3U. MOJEKyJsipHblE W aTOMHbIE
Kpuctajmueckue pemerku. CBONCTBAa BEIIECTB C 3TUMU THUIAMH KPUCTAIMYECKHX PELIETOK.
Merajaunyeckass XumMuueckas c¢Bsi3b. OCOOEHHOCTH CTPOEHHS aTOMOB MeTauloB. Mertainnueckas
XMMHYECKasl CBS3b M MeTaJIMuecKasl KpucTajuinueckas penierka. CBONCTBA BELIECTB C 3TUM TUIIOM
CBSI3H.
Bopoponnasi xumuueckasi ¢Bsi3b. MeXMOJIEKYJIIpHas U BHYTPUMOJIEKYJISIpPHAsT BOJOPOJHAS CBS3b.
3HaueHue BOJIOPOJHOM CBA3U JUISL OpraHu3anuu CTPYKTYp OMOMOIUMEPOB.
[osmmepsl. IlnacTmacchl: TEpMOIUIACTBl M PEAKTOILIACTBI, MX MPEACTABUTEIN U IPUMEHEHHUE.
Bonokna: mnpuponHble (pacTUTENbHBIE M KMBOTHBIE) W XUMHUYECKHME (MCKYCCTBEHHbIE U
CUHTETUYECKHUE), UX MPEACTABUTEIN U IPUMEHEHHE.

I'a3000pa3Hoe cocTosiHMe BemlecTBa. TpH arperaTHeIX CcOCTOSHUS BOAbl. OcoOeHHOCTH
CTpo€HMs ra30B. MoJsipHbII 00beM ra3000pa3HbIX BEILECTB.

ITpumepsl Tra3000pa3HbIX MPHUPOJIHBIX CMecel: BO3IyX, MNPUPOJIHBIA ra3. 3arps3HeHue
aTMocdepbl (KUCIOTHBIE JIOXKIH, NapHUKOBBIM d¢dext) um Oopsba ¢ Hum. IlpeacraBurtenu
ra3o00pa3HbIX BELIECTB: BOJOPOJ, KUCIOPOJ, YIJIEKUCIBIA ra3, aMMHak, 3TwieH. VX mnomyueHwue,
coOupaHHe U pacro3HaBaHUE.

Kunkoe cocrosinme BemecrBa. Bona. IlorpeGienue Boasl B ObITY M Ha NPOU3BOJACTBE.
XKecTtkocTh BOABI M CIIOCOOBI €€ ycTpaHeHUsl. MuHepaabHbIEe BOJIbI, UX UCIOJIb30BAaHUE B CTOJOBBIX U
Je4eOHBIX LETsX.

Kuakue KpucTamuibl U UX IPUMEHEHHE.

TBepnoe cocrosinne BemecTBa. AMOp(HBIE TBEPbIE BEIIECTBA B IPUPOE U B )KU3HU YEIOBEKa, UX
3HaueHUe U puMeHeHune. Kpucraminueckoe CTpoOeHHE BELECTBA.

JMucnepcHbie cuctemsbl. [TonsaTue o nucnepcHsIx cucreMax. JucnepcHas (asza n AucnepcuoHHas
cpena. Knaccugukarus 1ucnepcHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHOTO COCTOSHUS TUCTIEPCHOM
cpeabl ¥ qucrepcuoHHo (asbl. ['pyOonucnepcHble CUCTEMBI: 3MYJIBCUH, CYCIIEH3UH, a3PO30JIH.
ToHKOaUCTIEpPCHBIE CUCTEMBI: €N U 30JIH.

Cocras BemecTBa u cMeceil. Bemectsa MOJIEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.

IlonATHEe «07s» W €e Pa3HOBMJIHOCTH: MaccoBas (JOJS 3JIEMEHTOB B COEAMHEHHH, IOJIs
KOMIIOHEHTa B CMECHU - JI0JIs1 IPUMECEH, J0JsI pacCTBOPEHHOIO BEIIECTBA B PACTBOPE) U OOBEMHAsL.
Jlons BEIXOZ1a IPOAYKTA PEAKLIUU OT TEOPETUUECKHA BO3ZMOXKHOTO.

JdemoHcTpanuu. Mojiens KpUCTAUIMUECKOW PEIIeTKH XJjiopuaa HaTtpusi. OOpasiisl MUHEPATIOB
C MOHHOW KPHUCTAJUIMUECKON pPEIIETKON: KalbLMTa, TajauTa. MoJenn KpUCTAUIMYECKHUX PEIIETOK
«CyXOoro Jbla» (Wid mona), anmasa, rpadura (wm kBapna). Mogens monekyinasl JIHK. OGpasiibr
m1acTMace (penonopopmanbaeruHsble, NIOJINYpETaH, MIOJINITHIIEH, MIOJIMIIPOIIUJIEH,
MOJINBUHUJIXJIOpUA) U u3zenust u3 HuxX. OOpasubl BOJOKOH (IIEPCTh, IIENK, alleTaTHOE BOJIOKHO,
KallpoH, JIaBCaH, HEWIoH) W wu3fenus u3 HUX. OOpas3lpl HEOPraHMYECKHUX IOJIMMEpOB (cepa
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IJIacTUYEeCKas, KBapll, OKCUJ aTIOMUHUS, IPUPOIHbIE aTFOMOCUIMKATHI). MOJeNb MOJISIPHOTO 00beMa
ra3oB. Tpu arperaTtHbIx cOcTOsiHMA BoJbl. OOpasipl HaKMIKM B YailHMKE M TpyOax LEHTPaIbHOIO
oToruieHus. JKecTKkocTh BOJbI U clIOcOObI ee ycTpaneHus. [Ipubopel Ha xuakux kpucramiax. Oopasisl
pa3UYHBIX JUCIEPCHBIX CHUCTEM: 3MYJIbCUH, CYCHEH3Mi, a’po3oieif, reneit u 3oseit. Koarymsmus.
Cunepesuc. D ekt Tunmans.

JlaGopaTropHble omnbIThbl. 2. OmnpeleneHUe THUNA KPUCTALIMYECKON pEIIeTKH BEIIeCTBA U
onucaHue ero cBoicTB. 3. O3HAKOMJIEHHE C KOJUIEKLMEH IOJIMMEpOB: IJJaCTMACC M BOJIOKOH U
uznenus u3 Hux. 4. McnplTanue BObl HA )KECTKOCTh. Y CTpAaHEHHE JKeCTKOCTH BOJIbL. 5. O3HaKOMIIEHHE
C MUHEpaJIbHBIMU BoaMU. 6. O3HaKOMJIEHHE C AUCTIEPCHBIMU CUCTEMAMHM.

IIpakTuyeckas padora Nel. [lonyuyenue, coOupaHue U pacro3HaBaHUE T'a30B.

Tema 3. XumMuveckue peakuuu — 84.

Peakuum, uaymme 06e3 M3MeHEHHsl C€OCTaBa BewlecTB. AJUIOTPONMS U aJUIOTPOIIHBIE
BUZOM3MEHEeHHs. [IpuuuHBl auIOTPONIMM Ha mOpuMepe MoAu(UKALMK KHUCIOpOoAa, yriepoxa u
docdopa. O30H, ero Ouonorudeckas poJib. 3omepsr 1 u3omepus.

Peaknum, maymme ¢ M3MEHEHHE COCTAaBa BellecTBa. Peakiuu COEIMHEHUs, pa3iloKeHus,
3aMelieHuss U oOMeHa B HEOPraHMYecKOoW M OpraHuyeckoil xumuu. Peaknuum 5K30- H
sHIOTepMHUYEeCKUe. TerioBol 3(PGEeKT XUMHUYECKOH peakiuu M TEePMOXHMUYECKHE YpPaBHEHMS.
Peaknuy ropenus, Kak 4aCTHBIN CIydal SK30TEPMHUUYECKUX PEAKIIUM.

CxopocTh XHMHYECKOH peaKnuu. 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIUHN OT IIPUPOIbI
pearupyoomux BeIlecTB, KOHIEHTPalWU, TEMIIEpaTyphl, IJIOL[aJAU TOBEPXHOCTH CONPUKOCHOBEHUS U
karanuzaropa. Peakuuu romo- u rereporenssle. [lonsaTre o xaranuse m Kartanuszaropax. OepMeHTHI
Kak OMOJIOrMYeCKUe KaTaau3aTopbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHUS.

O0patumocTh XuMH4YecKMX peakuuii. HeoOpatumele u oOpaTuMble XMMHUYECKHE DPEaKLUU.
CocrosiHue XMMHUYECKOTO PABHOBECHUS Ui OOPATHUMBIX XMUMHUYECKUX peakiuil. CrocoObl CMEIeHHs
XMMHUYECKOTO paBHOBECUS Ha IMpUMeEpe CHHTe3a amMmuaka. lloHsTHe 00 OCHOBHBIX HAay4HBIX
MIPUHIIMIIAX TPOU3BOACTBA HAa MPUMEPE CUHTE3a aMMHaKa U CEPHOM KHCIIOTHI.

Posb Boabl B XuMH4ecKoii peakuuu. VctuHHable pacTBOpBl. PacTBoprMoOCTh U Kiaccupukaus
BEIIECTB [0 3TOMY MpPHU3HAKY: pPacCTBOPHUMBIE, MaJOpacTBOPHUMbIE M HEPACTBOPHUMBIE BEIIECTBA.
DNEKTPOIUTHI U HEINEKTPOJIUTHL. DJIEKTPOIUTHYECKAs qucconnanus. KucinoTel, OCHOBaHUS U COJH C
TOUYKH 3PEHUSI TEOPUH IIEKTPOIUTHUECKON TUCCOIHAIINH.

XHUMHYECKHE CBOMCTBA BOABI; B3aUMOECHCTBHE ¢ METAJIJIAMH, OCHOBHBIMHU M KUCJIIOTHBIMU
OKCHJIaMH, Pa3JIoKeHHE U 00pa30BaHKME KpUCTAIIOTUAPATOB. Peakiuy ruapaTaiii B OpraHu4eckon
XUMUHU.

I'uaponu3 oprannyeckux W HeopraHu4vecKux coemuHeHmii. HeoOpatumelil rugponus.
OOpatumslii ruapoan3 cojiei. ['Maponn3 opraHMYecKuX COCTUHEHUH M ero MpakTUYeCKoe 3HAYeHue
JUIS TIOTYYEeHHs] TUIPOJIM3HOTO CIHMPTA U MbUIa. bruosnornyeckas pojib rHAPOSU3a B MIIACTUYECKOM U
HHEpPreTUYecKOM OOMEHE BEIECTB U PHEPTUU B KIIETKE.

OxHcIMTeIbHO-BOCCTAHOBUTE/IbLHbIE peakuuu. CreneHb okucieHus. OnpeneneHue CTeneHu
okHcieHus no ¢opmyie coenuHeHus. [loHsATHE 00 OKHUCIUTENbHO-BOCCTAHOBHUTEIBHBIX PEAKIUIX.
OxucieHue U BOCCTAaHOBJIEHUE, OKUCIUTEIh U BOCCTAHOBUTEIb.

DJIEKTPOJIN3. DJEKTPOIN3 KaK OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIN IIpOLECC. DIEKTPOIIU3
paciuiaBoB M pacTBOpPOB Ha MpuMepe xyopuaa Hatpus. [IpakTuueckoe MpuUMEHEHHE 3JIEKTPOIH3a.
DNEKTPOIUTHUECKOE MOITYUEHUE ATFOMUHUS.

demoncrpauuu. IIpespamenue kpacHoro gocdopa B 6embiit. O3oHaTop. Momenu MoaeKyl H-
Oytana W wn300yTaHa. 3aBUCHUMOCTb CKOPOCTH pEaKUUMH OT MPHUPOJBl BEIIECTB Ha IMpuUMepe
B3aMMOJICHCTBUSL PACTBOPOB PA3IUYHBIX KHCIOT OJAMHAKOBOM KOHIIGHTpPAlMM C OJUHAKOBBIMH
rpaHyjlaMyd IIMHKA U B3aUMOJICHCTBHUS OJIMHAKOBBIX KYCOYKOB pPa3HBIX METAUIOB (MarHus, IMHKA,
Keresa) C COJSTHOM KHCIOTOW. B3amMopeiicTBue pacTBOPOB CEpPHOM KHUCIOTHI C pacTBOpamMu
THOCYNb(haTa HATpPUA pa3IMYHONW KOHIIGHTPALMU U TeMmIeparypbl. Mojenb KHIIIIETro CIOS.
Paznoxenne mepokcuaa BoJOpoJa C MOMOIIBI0 KaTanm3aTopa (okcuma mapranna (IV)) m xaramassl
CBIPOTO Msica U cbIporo kaprodeins. [Ipumepsl HeoOpaTUMBIX peakUud, WAYIIMX C 0Opa3oBaHUEM
ocajika, ra3a WiH BoJbl. B3anmoneiicTBue nmutHs u HaTpus ¢ Bogoi. [Tomyuenne okcuma docdopa (V)
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U PACTBOPEHME €ro B BOJAE; WCIBITAHWE IOJYYEHHOro pacTBopa JakmycoMm. OOpasiisl
KpUCTAJUIOTUAPATOB. VcnbpiTaHue pacTBOPOB 3JIEKTPOIUTOB U HEDJIEKTPOJIUTOB HA MPEIMET
JTUCCOLMAIMU. 3aBUCUMOCTh CTEHEHHM 3JIEKTPOJUTHYECKON TUCCOLMALUU YKCYCHOM KHCIOTBI OT
pazbaBienust pactBopa. ['maponus kapOuna xanbius. ['uaponus kapOOHATOB IMIETOYHBIX METAIIOB H
HutpatroB 1uHka wuian  cBuHua (II). Ilomywenme wbuta. Ilpocreiimive  OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMM; B3aUMOJCHCTBUE LIMHKA C COJSHOM KHUCIIOTOM M Keje3a C pacTBOPOM
cynbara Memu (II). Monens snektponmzepa. Monaenb 3JIE€KTPONM3HON BaHHBI IS TOJTYYCHHS
AITFOMUHHUSL.

JlabopaTopuble omnbIThl. 7. Peakius 3amelieHuss MeIu >KEJI€30M B PacTBOPE MEIHOTO
Kynopoca. 8. Peakuuu, unymue ¢ obpazoBaHueM ocajka, raza u Boasl. 9. IlomdydyeHue kuciopozaa
pasioKeHUEM IEepoKCHAa BoAopoAa € MoMolbio okcuiaa mapranua (IV) m karamasel celporo
kaprodens. 10. [lomyuenue Bogopoa B3auMOICHCTBUEM KUCIOTHI ¢ HUHKOM. 11. Paznuuneie ciydan
TUAPOIIN3A COJIEH.

Tema 4. BemecTBa u UX cBoiicTBa - 94.

Metamubl. B3auMozeiicTBue METaNIOB ¢ HEMETaUlaMHu (XJIOPOM, CEpPOd M KHCIOPOIIOM).
B3aumopeiicTBrE 1IETOYHBIX U IIEIOYHO3EMENIbHBIX METAUIOB C BOJOW. DJIEKTPOXUMHUECKUH Psif
HanpsDKEHUA  METaUIoB.  B3aumopaeicTBHe METauloB C  pacTBOpaMU  KHCJIOT W COJIEH.
ATOMUHOTEPMHUS. B3aumopeiictBue HaTpus c 9TaHOJIOM u benonoMm.
Kopposust metamios. [ToHsTHE 0O XUMUYECKON U JEKTPOXUMHYECKON KOppo3un MeTauioB. CriocoOb
3aIUTHl METANIOB OT KOPPO3UHU.

Hemeranubl. CpaBHuUTeNbHas XapaKTEpPUCTHKAa TajOreHOB Kak Haubojiee TUIUYHBIX
npecTaBuTeNneil HemeTamioB. OKUCTUTENbHbBIE CBOMCTBA HEMETAUIOB (B3aUMOJICHCTBHE C METAJIAMH
u BoJopoaoM). BoccraHoBuTenbHbIE ~CBONCTBA HEMETaIOB  (B3auMojeicTBUe ¢ Oosee
ANEKTPOOTPHUIATETLHBIMUA HEMETAIIJIAMH U CJIOKHBIMU BELIECTBAMHU-OKUCIUTEISIMU).

Kucnorel Heopranmueckume u opranmdeckue. Kiaccudukaums xucnor. Xumuueckue
CBOMCTBa KHCIIOT: B3aMMOJIEHCTBHUE C METAJIaMH, OKCHJIaMH METaJUIOB, THJIPOKCHUIAMU METAILJIOB,
COJIsIMHU, crUpTamMu (peakius stepudukainyu). OcoOble CBOWCTBA a30THOH W KOHIIGHTPHPOBAHHOU
CEpPHOU KHUCIIOTHI.

OcHoBaHMs HeopraHmyeckue u opraHumyeckue. OcHOBaHMA, UX KiIaccU(UKALMSL.
XHWMHYECKUE CBOMCTBA OCHOBAHUM: B3aUMOJACICTBUE C KUCIOTaMU, KUCIOTHBIMA OKCHJIAMH U COJISIMU.
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHU.

Coumn. Knaccuduxamus coneit: cpeanue, KUciable 1 OCHOBHbIE. XMMHUYECKHUE CBOICTBA COJICH:
B3aMMOJEMCTBHE C KHUCJIOTaMH, IIeJoYyaMu, MeTaulaMu M cosaMu. llpencraButenu conel m ux
3HaYCHHE. XJIOPHU HaTpHs, kKapOoHAT Kablus, (Gocdar Kaablus (CpeaHUE COJH); THAPOKAPOOHATHI
HaTpUsi U aMMOHHMA (KHCIBIE CONM); TuAapokcokapOooHar memu (II) - Mamaxut (OCHOBHAs COIIb).
KauecTBenHble peakuuu Ha XJOpHUI-, Cyibdar-, u KapOOHAT-aHUOHBI, KATHOH AMMOHUS, KAaTHOHBI
xenesza (I1) u (I1I).

I'eneTnuyeckasi CBA3b MeXKAY KJIACCAMH HEOPraHMYECKHX U OPraHMYeCKHUX COeJIMHEHUI.
[IoHsATHE O reHEeTUYECKON CBA3M M I'€HETUYECKUX psijax. I'eHeTnueckuil paa meramia. I'eHeTnueckui
psan Hemetamia. OcOOEHHOCTH TEeHETHYECKOTO Psijia B OpraHNUeCKOW XUMHUU.

Jemonctpanuu. Kosutekuuss o0pasioB MeTayuioB. B3amMopelcTBHE HATpUSt U CYpPbMBI C
XJIOpOM, Xene3a ¢ cepod. [opeHne MarHus W allOMUHUA B Kuciopojae. BsaumoneiictBue
LIEJIOYHO3EMENIbHBIX METAJUIOB ¢ BOJOHM. B3aumonelicTBue HaTpus ¢ ATAaHOJIOM, IIMHKA C YKCYCHOM
KHCJIOTON. AnoMHUHOTEpMHUA. B3aumopeiicTBue Meau ¢ KOHLUEHTPUPOBAHHOW A30THOM KHCIOTOM.
Pe3ynbpTaThl KOppo3un METaylIOB B 3aBUCHMOCTH OT YCJIOBUH ee mpoTrekaHus. Kosnekius oOpasinos
HeMeTaioB. B3aumonelicTBue XJIOpHOM BOJBI ¢ pacTBOpoM Opomuaa (noauna) kanusa. Kommekuus
MPUPOJHBIX OPraHMYECKHX KHUCIOT. Paz0aBieHHe KOHLIEHTPUPOBAHHOW CEpPHOM  KHUCIIOTHI.
B3aumoseiicTBue KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI C CaXapoM, IEJUTI0N030i U Meapio. O0pasiisl
MPUPOJHBIX MHUHEPAIOB, COJACPKAIIMX XJIOPWJ HATpWs, KapOOHAT Kaiblus, (ocdaT Kamblus U
ruapokcokap6onat meau (I1). O6pa3sipl NHUIIEBBIX TPOAYKTOB, COAEPKAIINX THAPOKAPOOHATHI HATPUS
U aMMOHHS, MX CHOCOOHOCTh K pa3JOXKECHHWIO TPH HAarpeBaHWHW. [alieHue COAbl YKCYCOM.
KauecTBeHHBIE peakii Ha KATUOHBI U AaHUOHBI.
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JlabopaTopubie onbiThl. 12. lcnbiTaHue pacTBOPOB KHCJIOT, OCHOBAHMW M cojiei
nHAMKaTopamu. 13. B3auMonelicTBre COMITHOM KUCIIOTBI U PACTBOPA YKCYCHOM KMCIIOTBI C METAJIIIAMH.
14. B3aumopnelicTBHE CONSIHOM KHUCJIOTBI M pacTBOpa YKCYCHOM KHUCJIOTBI C OCHOBaHUSIMHU. 15.
B3aumoneicTBue COJIIHOM KHMCIOTBI M pacTBOpa YKCYCHOW KHUCIOTBI ¢ coismu. 16. Ilomydenue u
CBOICTBa HEPACTBOPUMBIX OCHOBAaHMUMN. 17. ['MIpoan3 XJIOpHUIOB U alleTaTOB LIEIOYHBIX METAJUIOB. 18.
O3HakOMJICHHE C KOJUICKIUSIMHU: a) METaUIOB; 0) HEMETAaJUIOB, B) KHUCJIOT; T') OCHOBAaHWM; H)
MUHEPAJIOB U OMOJIOTUYECKUX MAaTEPUAIIOB, COIEPKALUX HEKOTOPHIE COJIH.

IIpakTnyeckasi padora Ne2. PemieHue sSKCHEpUMEHTANIbHBIX 3aJad Ha WACHTU(DHUKALMIO
OpraHWYECKHUX U HEOPraHUYECKUX COCTMHEHHMN.

14



®OPMBI U CPEJICTBA KOHTPOJIA

CtpykTypHBIH 2eMeHT Paboueii mpor

pammbl «DopMbI U cpecTBa KOHTPOJISL» BKIIOYAET CUCTEMY KOHTPOJIMPYIOIIUX MaTepHaioB

(koHTpoJIbHBIE U JabopaTOpHbIE pPabOThI) A OLIEHKM OCBOEHUS IIKOJIbHUKAMHU IUIAHUPYEMOTO
cofepxaHus. TeKcTbl KOHTPOJIBHBIX U MPAKTUUYECKUX PAOOT MpUIIararoTcs.

10 kaace
TeMbl KOHTPOJIBHBIX Pa00T HUcTounuk
BxonHas koHTposibHas paboTa Nel 1. Xumusa 10  xiacc.: KoHTposibHBIE H
PyGexnas KOHTPOJIbHAS paborta | npoBepouHbsle paboTsl Kk yueObHuky O.C.

«YrneBogopoas» Ne2

Kontponbnas padota Ne3 «YrieBoas! 1

a30TCOACPKALIIUCH

Hrorosas koHTpobHas paborta Ned

la6puensna «Xumus 10»/ O.C. TaGpuens,
I[L.LH. bepéskun, A.A. YmakoBa u ap. — M.:
Hpoda, 2010.

11 kaace

Tembl Koa-Bo Hcrounuk
KOHTPOJILHBIX padoT 4acoB
BxonHass ~ KOHTpoJibHas 1 2. Xumusg 11 kmacc.:  KoHTposibHBIE U
pabota Nel npoBepouHbie paboTsl K yueoHuky O.C. ['abpuensna
PyGexxHast  KoHTposbHAs 1 «Xumust 11»/ O.C. T'abpuensn, [1.H. bepéskun,
pabota No2 A.A. Ymaxkosa u np. — M.: [Ipoda, 2010.
HUtoroBast  KOHTpOJIbHAS 1
pabota Ne3

HEPEYEHDb YYEBHO-METOIUYECKHUX CPEJACTB OBYUYEHUA

—M.: IPO®DA, 2008 r.

OcHoBHas1 IUuTEpaTypa:

1. YueOnuk: ["'adbpuensa O.C., Xumus 10 kracc. — M.: JIPODA, 2014 r.

2. Yuebnuk: 'abpuensn O.C., Xumus 11 xnace. — M.: IPODA, 2014 r.

3. T'abpuensu O.C., KonTponbHbie 1 TpoBepoUHbIe paboThl o Xxumuu, 10-11 kmacc.

4. Ta6puensu O.C. Pabouas terpaas no xumun— M.: JIPODA, 2014 r.

5. Xumus — 10-11.Kaprouku 3aganuii. Kum JLIT. CapatoB «Jlureii», 2008r.

6. Xumus 10 — 11.IIpoBepounsie paboTsl. - M.: JIPODA, 2008 1.

JonosHuTeILHAS JUTEPATYypa:

1. Ta6puensa O.C., OctpoymoB W.I'. HactompHas kHura yuutenas mo xumuu. 10 -
I1xnacc.- M.: IPO®A, 2011 1.

2. Xumudeckas sHImkioneaus: B 5 1. /I'mas. pen. Kaynsan W.JI., 3edupor H.C. — M.:
Coserckas sHiukinoneaus, bonpmas Poccuiickas samuknoneaus, 2008.

L

. Www.chemport.ru

KypHan «XuMus B IIKOJIEY.

CHHCOK 3JIEKTPOHHOI0 00ecreYeHus :

. http://chemister.da.ru/Books/allbooks.htm

. http://www.chembook.narod.ru/

. http://alfate.narod.ru/

. http://www.chemlib.net/molbiol/

. http://lib.homelinux.org/.

OOk, WN P

. JlemoHCcTpanmoHHoe noypouHoe mianupoBanue «Heopranmueckas xumusin- CJ1- nuck OOO
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http://www.chembook.narod.ru/
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javascript:document.location='http://lib.homelinux.org/'

«PMI" Komnanuny.
9. JleMOoHCTpaoHHOE MOypo4Hoe IaHupoBanue «Opranndeckas xumusin- CJI- auck OO0
«PMI" Komnanun».
10. Onexkrponnsle ypoku U Tectbl nmo xumuu- CJ/I- muck 3A0 «IIpocsemenne-MEIAY,
2011.
CeteBoii kiace besioropbs
1.IIpe3enTanus Ha TeMy: «DU3ndyecKre CBOWCTBA CIIMPTOBY.
2.3anaun 3a xype 10-11 knacca.
3.0000marorne TadInuIBI 10 OOIEH XUMUH.

OBOPYAOBAHME U IPUBOPHBI

1. TIleuyaTHsble mocoous
1.1.  Cepus cnopaBounbix Tabmui no xumuu («I[lepumoguueckas cucTteMa XUMHUYECKUX
anemeHToB .M. MeHnneneeBa», «PacTBOpUMOCTh COJIEH, KHUCIOT W OCHOBAHUM B BOJEY,
«ONEeKTPOXUMHUYECKUH Pl HAPSHKEHUI MeTauioBy», « OKpacka MHIUKATOPOB B PA3IMYHBIX CPEax»).
1.2. PykoBoacTtBa /i 1a00paTOPHBIX ONBITOB U IMIPAKTUUECKUX 3aHATUN 10 xumuH (11 ki1.)
1.3. COOpHUKH TECTOBBIX 3aJaHUI JUISI TEMATHYECKOTO U UTOTOBOI'O KOHTPOJIA.
2.  YueOHO-J1a0opaTopHOe 000py/10BaHHE
2.1. HabGop Mojenei KpuUCTANIMUECKHX PEMIETOK: aiMasa, rpadwurta, MOBapEHHOW COJIH,
xKelesa.
2.2. HalGop ans MojeaupoBaHUs TUIIOB XMMUYECKUX peakui (MOJEIU-aNTUIMKAIIH).
2.3. Komnexuuu: «MeTamisl ¥ ciiaBb, « MuHepaibl 1 TOpHbIE OPObD», «HemeTanas».
3. YuyeOHO-mpakTH4YecKoe 000py/A0BaHHe
3.1. Habop «Kucmots».
3.2. Habop «I'uapokcuapn.
3.3. Habop «OKCHIBI METAIIIIOBY.
3.4. Habop «Metamibiy.
3.5. Ha6op «I1lenounble U meI109H03eMENIbHBIE METAIIIBD.
3.6. Habop «Cynbdatsl. Cynabputsl. CynbGumasn.
3.7. Habop «KapGoHatbl».
3.8. Habop «®ocdarbl. CUamKaTh.
3.9. Habop «CoennHeHust Mapranuay.
3.10. Habop «CoemuHeHUs XpoMay.
3.11. Habop «Hwutpats».
3.12. Ha6op «MHmukaToph».
3.13. Habop mocy/ el 1 NpUHAIJIEKHOCTEN Il YHEHUUECKOTIO SKCIIEPUMEHTA, HarpeBaTeIbHbIe
MPUOOPHI.
DJIeKTPOHHBbIE 00pa30BaTeIbHbIE PeCypPChl
http://www.krugosvet.ru/cMenu/23 00.htm
http://www.n-t.org/ri/ps
http://www.seu.ru/cci/lib/books/calendar/
http://www.chemistry.bsu.by/abc/
http://www.informika.ru/text/database/chemy/START.html
http://www.anriintern.com/chemistry/intro.shtml
http://www.schoolchemistry.by.ru/
http://alhimik.ru/index.htm
http://www.chemistry.ssu.samara.ru/index.html
http://www.college.ru/chemistry/course/design/index.htm
http://www.chemistry.ru
http://www.chem.msu.su/rus/
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4 npopManMOHHO-KOMMYHMKATHBHbIE CpPeICTBA
4.1. MynbpTrMeauiiHbIE TPOTrpaMMBbI IO BceM pasaenaM xumuu 10-11kmacca.
4.2. KomnbroTep U MyJbTUMEAUWHBIN MTPOEKTOP.
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