MosicHUTeNbHaA 3anucKa

Paboyaa nporpamma coctaBneHa Ha ocHoBe defepasibHOro KOMMOHEHTA roCyAapCTBEHHOIO
CraHpapTa cpeaHero (nosiHoro) obuiero ob6pasoBaHnA NO XMMUKU (MPOGUIbHBINA YPOBEHB), UCNO/Ib30BaHa
nporpamma Kypca xumum ana npodpuabHoro nsydeHmns xmummum B X — Xl Knaccax obueobpasoBaTebHbIX
yuperKaeHui obpasosanus (coct. 3.[. AHenpos, A.l'. Apkagpes.- M.: ipoda, 2007), B COOTBETCTBUM C
coaepyaHuem yKasaHHoro y4ebHuka.

B cooTBeTcTBUM C deaepanbHbiM 6A3UCHBIM y4ebHbIM NAAHOM AN1A cpeaHero (MoaHoro)
06pas3oBaHMA 1 B COOTBETCTBMM C y4ebHbIM NaaHom MBOY COLL Ne 32 nporpamma paccynTaHa Ha
npenogasaHue Kypca xumun B 10 knacce B 06béme 102 yaca (3 u/Hen).

Ona peanvsaymm gaHHOM NpMMeEpPHOM NporpaMmbl Ha 6ase Hallel WKOo/bl UCNOAb3yeTcs yY4ebHUK
asTopos: O.C. NabpuensH, ®.H. Mackaes, C.}O. MoHomapés, B.U. TepeHnH «OpraHuyeckasa xumuma» 10
Knacc. NpoduAbHbLIN YPOBEHb, AaHHbIM y4ebHUK COOTBETCTBYET dpenepasibHOMY KOMMNOHEHTY
rocyaapcTBeHHOro ob6pasoBaTeNlbHOro cTaHgapTa NPodUABHOIO YPOBHA, BXOAUT B peaepanbHbIn
nepeyvyeHb y4ebHMKOB, PEKOMEHA0BAHHbIX MMHUCTEPCTBOM 06pa3oBaHMA N Hayku Poccuinckom
depepaumm K UCNONb30BAHUIO B YTBEPKAEHHbIX MPUKA3OM MUHUCTEPCTBA 0O6pa3oBaHMA U Hayku PO ot
24.12.2010 r. Ne 2080. Mporpamma pa3paboTaHa Ha OCHOBE KOHLIEHTPUYECKOTo Noaxoaa K
CTPYKTYPUPOBaHMIO y4ebHOro matepmana. B ocHOBY Nporpammbl NONOXKEH NPUHLMN Pa3BUBAOLLETO
06yyeHus. Nporpamma onunpaeTca Ha MaTepman XMMUK, N3y4eHHbI B 8—9 Knaccax, NO3TOMY HEKOTopble
TEMbI KYpCa XMMWUWN pacCMaTPUBALOTCA MOBTOPHO, HO yKe Ha 6osiee BbICOKOM TEOPETUYECKOM YPOBHE.
KonnuyectBo KOHTPO/bHbIX PaboT 3a y4ebHbIl rog — 5

KonunyectBo npakTuyecknx paboTt 3a y4ebHbIn rog, - 12

Peanunsauma npuHumMna passusatowero obyyeHma A0CTUraeTcs M3y4yeHnem OCHOB TEOPETMUYECKOTO
coAepKaHUA OPraHMYECKON XMMUK C NOCEAYIOWMM NEePEexoa0M K UX UCMOJIb30BAHUIO HA KOHKPETHOM
baKkToNOrMYecKOM MaTepuane, rae TeopeTMyeckne 3HaHMA UrPatoT OO BACHAIOLLYO U NPOTHO3MPYIOLLYHO
ponb.

Pabouyasn nporpamma BKAKOYAET pa3aesibl: MOACHUTENbHYO 3aNMUCKY, HOPMATUBHbIE AOKYMEHTbI,
obecneuunBatome peanmsaumio NPOrpammbl, eI U3YYEeHUs Kypca, CTPYKTYpY Kypca. MNepeyeHb
npakTuyYecknx pabot, nabopatopHbix paboT, KaneHAapPHO-TEMATMYECKOE NAaHNUPOBaHMe, TpeboBaHMA K
YPOBHIO NOAroToBKM yyawmxca 10 knacca (NpodunbHbIN YPOBEHb), MHGOPMALMOHHO-METOANYECKOE
obecneyeHue.

U3yueHue xumuu 8 cmapuweli WKose Ha NpogusibHOM YpOoB8He HANpPasseHo Ha 8oCmuxceHue cnedyrujux
ueneti:

® 0CBOEHMeEe CUCTEeMbI 3HAHUM 0 GYHOAMEHTANbHbIX 3aKOHAX, TEOPMAX, GaKTax XMMNKU, HEOBXoAMMbIX As
NOHUMaHWUA HAY4YHOM KapTUHbI MUP3;

® OB/lafeHne YMEeHUAMM: XapaKTePU30BaTb BELLECTBA, MaTePUabl U XUMUYECKNE PeaKLMN; BbINOHATD
NabopaTopHble 3KCNEPUMEHTDLI; MPOBOANTb PacyeTbl MO XMMUYECKMM GOPMYaM U YPABHEHUAM;
OCYLLECTBNATb MOUCK XMMUNYECKO MHPOPMALIMKN U OLLEHMBATb ee AOCTOBEPHOCTb; OPUEHTMPOBATLCA U
NPUHMMATb peLleHna B NPOBAEMHbIX CUTYaLMAX;

® pa3BUTME NO3HABATENbHbIX MHTEPECOB, MHTENIEKTYaIbHbIX M TBOPYECKMX CNOCOBHOCTEN B Npouecce
N3y4YeHUA XMMMYECKOM HAaYKM M ee BKNaga B TEXHUYECKMIN NPOrPecc UMBUAMN3ALLUMN, CIOXKHbIX U
NPOTUBOPEUUNBBIX MYTEN PA3BUTUA UAEN, TEOPUIM U KOHLEMLIMN COBPEMEHHOWN XUMUU;

e BoCcnNUTaHue y6eKAeHHOCTM B TOM, YTO XMMUS — MOLLHbIA MHCTPYMEHT BO3AENCTBMA Ha OKPYKatoLWyto
cpeay, W 4yBCTBA OTBETCTBEHHOCTM 33 NPUMEHEHME NOYYEHHbIX 3HAHUN U YMEHUI;

® NpMMeHeHue NoNYYeHHbIX 3HAaHUWU U yMmeHu ana 6esonacHoi paboTbl ¢ BelecTBaMn B 1abopatopuu,
ObITY M Ha NPON3BOACTBE; PELLeHMA NPAKTUYECKMX 3a4a4 B MOBCEAHEBHOM XKU3HU; NpeaynperKaeHns
ABNEHUM, HAHOCALLMX BpeZ 340P0BbI0 YE/IOBEKA M OKpYKatoLel cpeae; NpoBeaeHna UccnenoBaTeNbCKmx
paboT; cosHaTenbHOro Bbibopa npodeccum, cBAZaHHOM C XMMUEN.

Pabouasa nporpamma no xmummm peanmnsyetca Yyepes popmmpoBaHMe y ydalmnxca obuweyyebHbix
YMEHUI 1 HAaBbIKOB, YHMBEPCA/IbHbIX CNOCOH0B AEeATENBHOCTU U KAKOYEBbLIX KOMMNETEHLMI 33 CHET



MCNOAb30BaHMA TEXHONOTUM AnddepeHUMpPoBaHHOIO 0by4YeHmA, ONOPHbIX KOHCNEKTOB, ANAAKTUYECKMX
MaTepuranoB, KONNEKTUBHOMN CUCTEMbI OBYYEHNA N NPUMEHEHUA ANAAKTUYECKOM MHOTOMEPHOM
TEXHONOTMMU NPU CTPYKTYPMUPOBAHUM 3HAHMW BeLLeCTBa, TOMOOMMYECKOro pAaa BeLecTB.

TexHONOrMa oNOPHbLIX KOHCMEKTOB NO3BO/AET AaBaTb M 3aNOMUHATL MHPOPMaLmo 610Kamu;
anoddepeHUMpoBaHHan - pelaeT 3a4a4y MHAMBUAYANbHOTO NOAX04a, CHUKAET KOHPNNKTHbIE CUTYaLMK,
nossonAet obyyatowmmcs pabotatb B COOTBETCTBMM CO CBOMM PUTMOM; ANAAKTUYECKAA MHOTOMEpPHas
TeXHoN0rMA — 60abLwoN No 06BEMY M coaepKaHUIO MaTepman CTPYKTYPUPYET B IOTMKO-CMbICI0BYHO
MOAENb; ANAAKTUYECKME MaTepmabl 0becneynBaroT SKOHOMUIO BPEMEHU NPU 06BACHEHUM HOBOTO
MaTepuana; NpeAcTaBAAlOT matepuan B bonee HarnAAHOM AOCTYMHOM A1 BOCNPUATUA BUAE,
BO34EMCTBYET HA Pa3Hble CUCTEMbI BOCMPUATMA yyalmnxca, obecneumBan ny4dllee yCBOeHMe.
N3meputenn — KOHTPOIbHbIE U NPOBEPOYHbIe PaboTbl COCTaBAEHbI C UCNONb30BaHNEM Nocobusa:

Xumusa. 10 Knacc: KOHTPO/IbHbIE M NPoBePOYHble paboTbl K yuebHUKy O.C. NabpuenaHa «Xumusa. 10 Knacc.
MpodunbHbIi ypoBeHb» /O.C. FlabpuensH, M.H. bepeskuH, .. — 3-e usga,, ctepeotun. — M.: Apoda, 2010. —
253, [3] c.

Mpu opopmneHunn paboueit nporpammbi 66111 UCNONB30OBaHbI CNeAYHOLME YC1OBHbIE
o603HaueHus:

OM — aupakTnyeckue matepualibl

A: - nemoHcTpaunm

N — nabopaTtopHbie onbIThl

Tunbl ypoOKOB:

YOHM — ypoK 03HAaKOMAEHMA C HOBbIM MAaTepMaIOM

YMN3Y — ypoK NpUMEHEHUA 3HAHNIN U YMEHWUI

KY — KOMBMHNPOBAHHbIN YPOK

K — ypOK KOHTpOANA 3HaHWI

YOI — ypoKk 06pa3oBaHMst NOHATUI

YIMMN — ypoK NpMeHeHMA 3aKOHOB, MOHATUI Ha NPaKTUKe.

HopmaTtuBHble AOKYyMeHTbl, 06ecneunBatlowme peasn3aLuuio Nnporpammol

1. 3akoH P® ot 10 utona 1992 roaa Ne3266-1 (pea. ot 02.02.2011) "O6 obpasosaHun".

2. Tunosoe nonoxeHune o6 obuieobpasoBaTeibHOM yupexaeHum (pea. ot 10.03.2009),
yTBEpKAeHHOe noctaHoBaeHnem NpaButenbctea PP ot 19 mapTta 2001 roaa Ne196.

3. CaHutapHo-anuaemuonornyeckme npasmna n Hopmatuebl CaHlNuH 2.4.2.2821-10 «CaHuTapHo-
anuaemmonornyeckme TpeboBaHUA K YCNOBUAM M OpraHM3aumm obydeHns 8
06ueobpasoBaTeNibHbIX YYPEKAEHNAX», 3aPErUCTPUpPOoBaHHbIe B MuHiocTe Poccmm 03 mapTta 2011
roga, permcTpaunmoHHbln Homep 19993,

4. ®depepanbHbiit 6a3UCHbIN yYebHbIM NaaH ana obluieobpasoBaTenbHbIX yupexaeHuin PO (Mpukas
MO P® OT 09.03.2004 Ne 1312).

5. ®epepanbHblii KOMNOHEHT rOCYyAAaPCTBEHHOrO CTaHAapTa obuiero obpasosanHus (Mpukas MO PO
OT 05.03.2004 Ne 1089). CTaHAapT OCHOBHOro 06Lero ob6pa3oBaHMA MO XUMUN.

6. ®epepanbHbIt NepeyeHb y4eOHUKOB, peKOMeEHA0BAHHbIX MUHUCTepPCTBOM 06pa3oBaHMA U HAYKK
Poccuiickoit Pepepaumm K UCNonb3oBaHMIO B 06pa3oBaTeNbHOM NpoLEecce B
06LleobpasoBaTenbHbIX yupexkaeHusax, Ha 2011/2012 yyebHbili rog, yTBepPXKAEHHbIM NPUKA3oM
MwuHucTepcTBa 06pa3oBaHKnA U Hayku Poccuinckon ®epepaumm ot 24 aekabpa 2010 r. Ne 2080.

7. TNpumepHble NporpamMmmbl NO XMMKUK, pa3paboTaHHble B COOTBETCTBUM C rOCYyAaPCTBEHHbIMM
obpasoBaTesibHbiMM cTaHAapTamu 2004 r.

8. TlabpuensH O.C. Mporpamma Kypca xumun gna 8-11 Knaccos obLeobpasoBaTebHbIX
yupexxaeHuin. — M.: poda, 2006.



Y4eOHo — TeMaTHYeCKHii IJIaH

Neo Tema Kon-Bo B Tom uucne
yacos
NpaKkTUYECKnXx paboT KOHTPOJIbHbIX paboT
1. Tema 1. «Teopua ctpoeHuna 13 1

OpraHMYecKMX CoeANHEHNN»

2. Tema 2 «Yrnesogoposbl u Ux 28 1
NPUPOAHbIE UCTOYHUKNY

3. Tema 3. «Kucnopopgcoaepawme | 32 4 1
coeanHEHUA»

4, Tema 4. «Yrnesoapl» 6 1 1

5. Tema 5. «A3oTocoaepKalme 13 1 1
coeaNHEHUA»

6 Tema 6 «brnonornyecku 10 6

dKTUBHblE coeanHEeHNA»

Utoro 102 12 5

CopaeprkaHue nporpammbl
Tema 1. «Teopua CTPOEHUA OPraHUYECKUX coeguHeHun» (13 yacos)

MpeameT opraHMyeckor Xummnn. OcCo6eHHOCTM CTPOEHMA U CBOMCTB OPraHUYECKUX COeANHEHU.
3HayeHne 1 Poib OPraHNYECKON XMMUM B CUCTEME €CTECTBEHHbIX HAYK U B KM3HU obLiecTsa.

Teopua cTpoeHUs opraHnyeckmx coegmHeHnin A.M. bytneposa. OCHOBHbIE NOJIOXKEHUA TEOPUM
CTpOeHwuA

A. M. bytnepoBa. XMMMYECKOE CTPOEHME U CBONCTBA OpPraHMYECcKMX BellecTs. M3omepua Ha
npumepe H-6yTaHa n n3obyTtaHa. M3omepus 1 ee Buabl. CTPYKTYpHas nsomepus, eé suabl: Usomepumsa
«YrnepoAHOro cKesneTa», Y30MepuaA NONOKEHUA (KPaTHOM CBA3U U GYHKLMOHANBbHOM rpynnbl),
MeXKNaccoBasa nsomepums.

TpeboBaHua ®roc

3Hame:

gaMcHeliwue xumu4yecKkue NoOHAMUA: NpeaMmeT Opr. XMMUK, TUM XUM. CBA3N U KPUCTANNNYECKOM
peLeTKn B Opr. B-BaX, BaIEHTHOCTb, CTENEHb OKUC/IEHWA, YTNEPOAHbIN CKeNeT, SNeKTPooTPULATENBHOCTD,
N30MepusA, POib XMMUU B ECTECTBO3HAHMM; 3HAYEHUE B KM3HU 06LLECTBA; TEOPUIO CTPOEHUA, YINEepPOaHbIN
CKeneT, paguKasbl, FOMONOTM, U30OMEPbI , MOHATME CTPYKTYPHOMN n3oMepum

Ymemeo:

06bACHAMb 3aBUCMMOCTb CBOMCTB BELLECTB OT MX COCTaBa U CTPOEHMUS.

cocmasanAme CTPYKTypHble GOpMyibl U30OMEPOB.

onpeoenAams BaNEHTHOCTb U CTENEHb OKUCNEHUA 3/1IEMEHTOB.

Xapakmepu3osame yrnepo no nonoxeHuto B MNCX3

MPUHUMaMb Kpumu4ecKue OUEeHKM AO0CTOBEPHOCTN XMMMUYECKOoM MHGOopMaLmMm, NOCTynatowen ns
pPa3HbIX UCTOYHUKOB.



Tema 2. «YrneBoaopoAabl U UX NPUPOAHbIE UCTOYHUKUY (28 YacoB)

MpupoaHble UCTOYHUKM YrieBoaopoaoB. [ToHsTue «yrnesogopoa». Hedtb. Coctas u eé
npombliwneHHaa nepepaboTtka. Heprenpoayktbl. BeH3MH 1 noHATUE 06 OKTAHOBOM YMnCAe.

MpUpPOAHbIN ra3, ero CocTaB U NPaKTUYECKOE UCNONb30BaHMe. [peMmyLliecTsa NPUPOAHOro rasa
nepea apyrumu Bugamm Tonamsa. KameHHbIn yronb. KOKCoOXMmmMyeckoe NporsBoACcTBO M ero NpoayKums
Fomonorunyeckuit pag v obwas ¢opmyna ankaHos. CTpoeHMEe MONEKYN MEeTaHa U APYrnX aNKaHOB.
N3omepuna ankaHoB. PU3NYECKME U XMMUYECKME CBOMCTBA a/IKaHOB (Ha NpumMmepe MeTaHa U 3TaHa:
ropeHue, 3ameLleHne, pasnoxKeHune, AernapuposaHne). AnKaHbl B npuposae. NpumeHeHue.

Fomonoruyeckmi pag n obwan ¢opmyna ankeHos. CTpoeHne moneKkyn sTeHa M3omepua anKkeHoB:
CTPYKTYpHas. MonoxKeHne T-CBA3N, MeXKnaccoBas. HomeHknatypa ankeHoB. Pu3myeckune cBomCTBa
ankeHos. MNonyyeHune sTuNeHa (AerngpMpoBaHMemM 3TaHa U AervapaTtaument aTaHona). XuMuyeckme
CBOWCTBA: rOPeHMe, KaueCcTBEeHHble peakumm, rmapaTtauma, nonumepusauma. lMpumeHeHne sTuneHa.
Ob6uwan ¢opmyna ankagmeHos. CTpoeHMe MOSIeKY. M3omepusa U HOMEHKNATypa anKkagaMeHoB.
dusnyeckne n xummyeckme CBOWCTBA M30OMNpeHa U bytagmeHa -1,3 (obecuBeuynBaHne BpPOMHOM BOAbI,
noanmMmepusauma B Kayvyku). PeannHa. Ffomonormyecknin pag ankmHos. O6uwas ¢opmyna. CtpoeHune
MOJIEKY/ aLeTU/IeHa . M3omepus alkMHOB (CTPYKTYPHAsA: MO NOJIOXKEHMUIO KPAaTHOM CBA3U U
MeKKnaccoBan). HomeHknaTtypa ankuHoB. MonyyeHme aIKMHOB: METaHOBbIN U KapbuaHbIN cnocobbl.
dusmyeckne u xmmuyeckme (ropeHue, obecuseumBaHme GPOMHOM BOApl, NPUCOeANHEHNE
XN0pOBOAOPOAA, FTMApPaTaLUma) CBOMCTBA 3TUHA. P-unsa nonMmepursaummnm BUHUAXNOPUAA U €ro
npumeHeHune. beH30n Kak npeacTtasuTenb apeHoB. CTpoeHne monekynbl 6eH3ona. Pusmnyeckune m
XMMUYECKUe (ropeHune, raoreHMpoBaHne, HUTPoBaHMe) cBolicTBa b6eH3ona. MpumeHeHne 6eH3ona.
MonyyeHne 6eH30Ma U3 FeKcaHa M aueTuneHa .

AemoHcTpaums.

1. Konnekumun «HedTb M NpoayKTbl NnepepaboTkmny, «KameHHbIN yronb 1 NpoayKTbl NnepepaboTkn»

2. O6pasoBaHue HedTAHOM NNEHKN HA NOBEPXHOCTU BOAbI.

3. NMnaBneHue napadurHa 1 ero oTHoOLLEHWE K BoAe (pacTBopeHue, CpaBHEHME NAOTHOCTEN,
CMayuMBaHue).

4. Konnekuma «Kayuykum».

Tabn. «CTpoeHne monekynbl 6eHsona».

Tpe6oBaHua ®roc.

3Hameb:

saxcHeliwue xumu4yecKue MNoOHAMUSA: BELLEeCTBO, aTOM, MOJIEKYNA, XMMMUYECKaA CBA3b, BAa/IEHTHOCTb,
cTeneHb OKUC/IEHMA, MOJIb, BELLLECTBA MOJIEKYNSIPHOTO CTPOEHWE, YINePOAHbIV CKeNeT, N3oMepus,
roMoN0rusA, paguKkanol, 0wyt Gopmyny, romonor. paa.

OCHO8Hble meopuu xumuu: TXCOC A.M. bytneposa.

saMcHeliwue sewecmea U Mamepuassl: MeTaH, 3TUNEH, aueTuieH, 6eH30/, KaydyKu, NPUpoaHble
WCTOYHWUKMW YrNeBoaopoaoB: HedTb, NPUPOAHLIN ras, NpoayKTbl NnepepaboTkn HedTu.

Ymeme:

Ha3bl18aMb YINEBOAOPOAbI MO TPMBMAIBHON HOMEHKNaType 1 no UIOMAK,

Xapakmepu3o08ame CTPOEHME, CBOMCTBA M OCHOBHble cNocobbl NOyYeHNA YrNeBoA0POA0B.

onpedenams NPUHALNENKHOCTb BELLECTB K onpeaeneHHoOMyY Knaccy. O6bACHAMSb: 3aBUCUMOCTb
CBOWCTB BELLECTB OT UX COCTaBa U CTPOEHMUS;

8bIM0AHAMb XUMUYECKUU 3KCrepumeHm: No pacno3HaBaHMIO BaXKHEMLNX OpraHUYeCKUX BELLECTB;

nMpo8ooUMb: CAMOCTOATENbHbIA NOUCK XMMMUYECKON MHOPMALMM C UCMOIb30BAHMEM Pa3NMYHbIX
WUCTOYHWKOB, NCNO/1b30BaTb KOMMNbIOTEPHbIE TEXHOJIOTMKN AN 06PabOTKN 1 Nepesaydm XMMUYECKON
MHbOPMaLMM M e€ NnpeacTaBAEHNA B PA3/IMYHbIX GOpMmax.



Ucnonbzoeame npnobpeTeHHble 3HAHUA U YMEHUA B NPaKTUYECKON AeATeNbHOCTM U NOBCeAHEBHOM
YKU3HU oNs 06 BbACHEHWUA XMM. IBIEHUIA, NPOUCXOAALLMX B ObITY M HA NPOM3BOACTBE U ANA SIKONOTMYECKM
rPamoTHOrO NMOBEAEHUSA B OKPYKAIOLLEN Cpeae, a TaKXKe 4719 OUEHKU BAUAHUA XMM. 3arpA3HeHuUA
OKpy:KatoLen cpeabl Ha OpraHM3m YeNoBEKa U APYrMe XKuBble opraHM3mbl npu HepTenepepaboTke u
TPaAHCNOPTMPOBKE HehTENPOAYKTOB, AN 6€30MacHOro 06paLLEHNS C TOPHOYUMKN B-MMU.

Tema 3. «Kucnopogcopgeprkawme coeguHeHua» (32 yacos)

CocTaB, KnaccudpuKkauma, nsomepma cnptos. BogopoaHaa cBA3b. XMMUYECKMe CBOMCTBA 3TaHO/A
(ropeHue, B3aumogeicTeme ¢ HaTpmem, obpasoBaHUE NPOCTbIX U CNOXKHbIX 3OUPOB, OKUCIEHME B
anbaerva), NPUMeHeHWe sTaHoa. ANKOroIn3m, ero NocneacTeuaA U npeaynpexaeHue. NonyyeHune
3TaHONa HPOKEHNEM TNHOKO3bI U rMapaTaumen aTuneHa. FuuepuH- npeactaBuTelb MHOFOaTOMHbIX
cnupToB. KauecTBeHHasA peakuma Ha MHOroaToOMHble cnnpTbl. MpumeHeHWe ramuepuHa. PeHon, ero
CTpOEeHMe, B3aMMHOE BAUAHWE aTOMOB B MONEKye, PU3NYECKME U XMMUYECKME CBOMCTBA
(B3ammopencTame c rmuapoKCMA0M HaTPUS U a30THOM KUCI0TOM, NOJIMKOHAEHcaumMa ¢ Gopmasbaernaom);
npumeHeHune. Knaccupukaums, HOMeHKNaTypa, Pusnyeckne n xmmumyeckme CBOMCTBa (OKMCIEHME U
BOCCTaHOB/IEHWE), KAYECTBEHHAA peakumMm Ha anbaernabl. MpumeHeHne meTaHana v aTaHans. MNonyyeHue
aNbaernaoB OKUC/IEHMEM COOTBETCTBYHOLLMX cNUPTOB. KapboHOBbIE KUCNOTbI, UX CTPOEHMUE,
Knaccudukauma, HomeHKnaTypa. Pusmyeckne n xummyeckune (0b6LLME CBOIMCTBA C HEOPT. K-MU, P-LnS
aTepudUrKaLMm) CBOMCTBA YKCYCHOM KNCNOTbl. KapboHOBbIE KMCAOTbI B Npupoae, bronormyeckasa ponb
KapboHOBbIX KNCNOT. MpuMmeHeHMe YKCyCHOM K-Tbl. CnoxHble 3dupsbl. Mupbl. Mbina. CTpoeHue,
nosyvyeHue, HOMeHKNaTypa. PU3nYecKkne N XMMmnyYeckne CBOMCTBA, 3HAYEHUe. HKupbl - CN0XKHbIe 3¢uUpbI
rAnuepuHa n KapboHoBbIx KMCNOT. COCTaB M CTpoeHne Monekyn. PUsnyeckme n Xummyeckme CBOIMCTBa,
OMbI/IEHWNE XKMPOB, NOJy4eHMe Mbina. *Kupbl B npupoae. buonornyeckan ponb *Knpos. KanopuimHocTb
KMpPOB.

AdemoHcmpayuu:
OnpeaeneHve asneMeHTapHOro coctaBa MeTaHa (MM NponaH-6yTaHOBOM CMeCK) MO NPOAYKTaM ropeHus.
Moaenu monekyn yrneBogopoLoB M rafioreHonpou3BOAHbIX.
OTHOwWeHWe NpeaenbHbIX YrAeBo40POA0B K PACTBOPAM KUCAOT, LLEeN0oYer, NnepMaHraHaTa Kanms.
FopeHune sTUNEHa, B3aMMOAENCTBUE 3TUNEHA C BPOMHOM BOAOM M pacCTBOPOM NepmaHraHaTa Kaaums.
MoKa3 06pasLoB M3aennit U3 NOAMITUIEHA U NOJUNPONUIEHA.
Pa3norkeHne KaydyKa npu HarpesBaHWM U UCMbITaHME Ha HENPeAENbHOCTb MPOAYKTOB Pa3/10MKEHMUS.
MonyyeHue auetuneHa (KapbugHbim cnocobom), ropeHme ero, B3aMmoaenctame ¢ 6pomMHon BoaoM m
pPacTBOPOM NepMaHraHaTta Kaaus.
BeH30 KaK pactBopuTtenb, ropeHne 6eH3ona. OTHoweHne 6eH30/1a K BPOMHOI BOAe M pacTBOpY
nepmaHraHaTa Kaams.
HuTtpuposaHue beH3ona.
OkucneHue Tonyona.
KonnyecteeHHoe BblaeneHne BoAOPOAA U3 3TUAOBOIO CNMpPTA.

CpaBHeHWe CBOMCTB B FOMOJIOrMYECKOM pAAY (pacTBOPMMOCTb B BOAE, rOpeHMe, B3aumMoaencTemne

C HaTpuem).

B3anmopgenctemne sTMA0BOro cnMpTa ¢ 6poMoBOAOPOAOM.

MonyyeHme yKCycHO-3TUA0BOrO 3dupa.

B3anmopencreme ramuepuHa c HaTpmem.

BbiTecHeHWe PpeHona U3 PeHoNATa HATPMA YrOIbHOM KUCNOTOMN.

B3anmopaencreme ctTeapmMHOBOM U ONEMHOBOM KUCNOT CO LLLENOYbIO.

'maponuns moina.

OTHOLWEHWEe 0/IeMHOBOM KNCOTbl K BpOMHOM BOZE M pacTBOPY NepMaHraHaTa Kaaums.

O6pasubl MOHOCAXapMao0B, AMCAXapUa0B U NOAMCAXaPUL0B.
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B3anmogencTeme rnokosbl C aMMUAYHbIM PAacTBOPOM OKcuaa cepebpa, OTHoLEHUE K

dYKCUHCepHUCTOM KncnoTe.

Mpponms caxaposbl.

Mpponus uennonosbol.

OnbITbl C METUNAMUHOM (MW APYTUM NETYYUM aMUHOM): TOPEHKE, LLLeN0YHbIEe CBOMCTBA PacTBopa,

obpasoBaHue conen.

[ 0Ka3aTeNnbCTBO HanMunsa GYHKLUMOHANbHbIX TPYMN B PacTBOPaX aMUHOKUCAOT.

B3anmopgencTeme aHMAMHA C CONAHON KUCNOTON M BpOMHOMN BOAOWN.

OKpackKa TKaHW aHUIMHOBbLIM KpacuTesnem.

O6pa3subl N1aCTMACC, CUHTETUYECKUX KayYYKOB U CUHTETUYECKMX BOJIOKOH. [TpoBepKa naactmacc,
CUHTETUYECKMX Kay4yKOB U CUHTETUYECKMX BOJIOKOH HA 3/1I€KTPUYECKYIO MPOBOANMOCTbD.

CpaBHeHMe CBOMCTB TEPMOMJIACTUYHbIX M TEPMOAKTUBHbIX MOJIMMEPOB.

JlabopamopHsie onbimoi:

MopaennpoBaHMe MONEKYN Yr1eBO4OPOA0B.

MonyyeHne sTMNEHA U ONbITbl C HUM.

OTHOLWEHMNE KayyyKa 1 pe3nHbl K OPraHNYeckMm pacTBOPUTENAM.

PacTBOpeHMe ranuepuHa B BOAE, €ro rmMrpoCKONMYHOCTD.

Bsanmopaencteme rnvuepuHa c rugpokeuaom meam (l1).

OKMCNeHne MypaBbMHOTO (MM YKCYCHOrO) anbaernaa okcnaom cepebpa u ruapokcnaom meam

(1.

B3anmopeincreme anbaernga ¢ PyKCMHCEPHUCTON KUCNOTOMN.

OKMCcneHure cnupTa B anbaerna.

PacTBOpMMOCTb aLLeTOHA B BOAE, aLETOH KaK PacTBOPUTE b, OTHOLLEHME aLEeTOHa K OKUCAUTENAM.

MonyyeHme yKCYCHOM KMCNOTbl U3 CONU, OMNbITbI C HEN.

PelwweHne akcnepMMeHTaIbHbIX 33434 Ha Pacno3HaBaHME OPraHUYeCKMX BELLECTB.

OTHOLWEHME }KUPOB K BOAE M OPraHNYECKMM PacTBOPUTENAM.

[ 0Ka3aTeNnbCTBO HEMpPeAEe/IbHOIO XapaKTepa *KMPOB.

OMbINIeHME KUPOB.

CpaBHeHWe CBOMCTB Mbl1la U CUHTETUYECKMX MOIOLLMX BELLLECTB.

Bsaumopaencteme pactsopa rnoKosbl ¢ ruapokcngom meam (11).

B3anmopaencTeme caxaposbl C r’MAPOKCMAAMU METANOB.

B3anmopaencteme Kpaxmasna c MOA0M, rTMAPOAM3 Kpaxmana.

O3HaKkomneHue ¢ obpasLammn NPUPOAHbIX U UCKYCCTBEHHbIX BO/IOKOH.

PelwweHne aKkcnepMMeHTaIbHbIX 33434 Ha NOly4YeHMe U pacno3HaBaHMe OpraHUYECKUX BELLECTB.

NccnepoBaHme CBOMCTB TEPMONAACTUYHBIX NOJIMMEPOB (MONM3TUNEHA, NOAUCTUPONA U Ap.):

TEPMONAACTUYHOCTb, FOPHOYECTb, OTHOLLEHME K PACTBOPAM KUC/OT, LWEeN0YEN, OKUCIUTENEN.

O6HapyKeHue xnopa B NOAMBUHUAXNOPUAE.

OTHOLWEHNE CUHTETUYECKUX BOJIOKOH K pacTBOPam KUC/IOT U WenoYe.

MonyyeHne HUTEN U3 KaNPOHOBOM CMOJbl UIM CMOJIbl 1aBCaHa.

MpakmuyecKkue 3aHAMUA:

MonyyeHne n nccnenoBaHMe CBOMCTB OPraHNYECKMX BELLECTB (3TUNEeHA, YKCYCHOM KUCNOTbl U Ap.).

Pacno3sHaBaHWe opraHMYECKUX BELLLECTB MO XapaKTEPHbIM PeaKLMAM.

YcTaHOBNEHME NPUHALNENKHOCTM BELLECTBA K ONpeaeieHHOMY Kaaccy.

CvHTEe3 opraHMYeckoro BellecTsa (bpomataHa, cnoxHoro adupa).

aponns K1pos, yrnesoaos.

JKcnepuMMeHTaIbHoe YCTaHOBNEHME FTEHETUYECKUX CBA3EM MeXKAY BELLeCTBAMM Pa3/INYHbIX

Knaccos.

Pacno3sHaBaHWe NaacTMacCc U XMMUYECKMUX BONNIOKOH, nccneoBaHue nx CBOWCTB.
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PacyemHole 3a0a4u: HaxoXXAeHWe MONeKyNspHON popmy bl ra3oobpa3HOro yrnesoaopoaa rno
€ro NN0THOCTU U MacCOBOM A0/1€ 3/1IEMEHTOB UM MO NPOAYKTAaM CrOpaHuA.

AemMoHcTpayuma.

1. OKMcneHune cnmpTa B anbaerua,

2. Bsaumogencraume ramuepuHa c rmapoKcMaom meau.

3. MonyyeHMe YKCYCHO-3TUNOBOIO M YKCYCHO-M30aMMI0BOIo 3$MpPOoB.

4. Konnekuma « KameHHbIM yroib U NPOAYKTbl NepepaboTkm»

5. Peakuyua «cepebpaHoro sepkana,

6. OKMcneHue anbaernaos rugpokcngom meam (11).

7.Mony4yeHmne cnoxxHoro apupa (YKCyCHO-3TUNOBOTO U YKCYCHO-M30aMMUI0BOrO)

TpeboBaHua ®roc.

3HaTtb:

Ba)KHelllne XMMUYEeCKUe NOHATUA:

@PyHKUMOHANbHbIE TPYyMMbl, KSOMEPUA, FOMOIOTMA, OKUCEHNE, BOCCTAHOB/IEHUE.
Ba)KHeMLIMe BeL,ecTBa M MaTepuasbl: 3TAHOJ, YKCYCHAA KUCAOTA, *KUPbl, MblAa.

YmeTtb:
Ha3bIBaTb: BEWECTBA MO “TPUBUANBbHON” N MEXAYHapOAHOW HOMEHKANaType.
onpeaenATb: NPMHAANEKHOCTb BELWECTB K Pa3HbIM KAAacCaM OPraHUYeCKUX COeaUHEHUMN.
XapaKTepu30BaTb: OCHOBHbIE K/AACCbl OPraHUYECKUX BELLECTB, CTPOEHWE M XMMMUYECKME CBOWMCTBA
M3YYEHHbIX OPraHMYECKUX COeANHEHUN.
06BACHATb: 3aBUCMMOCTb CBOWMCTB KMCNOPOACOAEPHKALWMX OPraHUYeCKMX COeAMHEHWUI OT UX COCTaBa
N CTPOEHMUS.

BbINONHATD XMMWUYECKUIA IKCNEPUMEHT: MO PACNO3HABAHMIO Ba*KHEMLIMX KUCOPOACOAEPHKALLUX
OpraHMYeCcKUx BELLECTB.

NPOBOAMUTb: CAMOCTOATENbHbIA MOUCK XMMWUYECKOM MHPOPMALMM C UCNOMb30BAHMEM PA3INYHBIX
WUCTOYHMKOB.

Ncnonb3oBaTtb NpMoBpeTeHHbIE 3HAHUA U YMEHUA B NPAKTUYECKOMN AeATENIbHOCTU U
NoBCEeAHEBHOM XU3HU ANA 0OBACHEHUA XMM. ABNEHWUIM, NPOUCXOAALLMX B ObITY M Ha NPOM3BOACTBE U ANA
3KOI0MMYeCKM rpaMOTHOIO NOBEAEHMSA B OKPYKatoLWen cpeae, a TakKe ANA OLEHKN BAUAHUA XUM.
3arpA3HeHMA OKPYXKatoLLen cpeabl Ha OPraHNU3M YeNoBEKa M APYTue XKUBble OPraHn3Mbl, A8 OXPaHbI
OKpYyrKatowel cpeapbl OT NMPOMbILWJIEHHbIX OTXOA0B, coaep Kalmnx GeHo, AN OLEHKU BAUAHUA AeNCTBUA
aNbAErnMA0B Ha XXUBble OpraHn3Mbl, Aas 6esonacHoi paboTbl co cpeacTBamm 6bITOBON XUMUK, ANS
OLLEHKM BAMAHMA aNKOTONA Ha OpraHU3M YesloBeKa.

Tema 4. «YrneBopabi» (6 yacos)

YrneBsoabl, UX COCTaB M Knaccudpukaums. Mokosa. EAMHCTBO XMM. OpraHn3aLmm }KUBbIX
OpraHM3moB. XMMUYECKUIA COCTAB *KMBbIX OpraHM3MoB. MoHO-, An- 1 nonucaxapugpl. Npeacrasutenn
KaxgoM rpynnbl. BUonornyeckan poab yrnesoaoBs B MPUPOAE U B KU3HU Yenoseka. MoHATHE 0 p-umax
NONMKOHAEHCALMU U TMAPOAM3A Ha MPMMeEpPe B3aMMONPEBPALLEHMIA: IIOKO3a- Noancaxapua,. nokKosa -
anbAernaocnmpT. XMMMUYecKkue CB-Ba: OKMC/IEHME B INTIOKOHOBYIO K-Ty, BOCCTaHOB/IEHME B COpbUT,
MO/IOYHOKUCNOE U cnMpToBOoe bpoxkeHue. MpumeHeHne rKo3bl Ha 0OCHOBEe CBOMCTB. KanopuiMHOCTb
yrnesoaos.

Tpe6oBaHua ®roc.

3HaTtb:
Ba)KHeﬁI.I.IMe XMMmun4yecCKkme nOHATUA: (IDYHKLI,MOHaIIbeIe rpynnbl, Usomepua, romosiorna, okncneHue,
BOCCTaHOB/1EHUE.

Ymemeo:



~

HO3bl8aMb: BELLECTBA MO “TPUBMANBHON” U MeXKAYHAPOAHON HOMEHKANAType.

onpedensams: NPUHAANEKHOCTb BeLeCcTB K pa3HbIM Kaaccam OPraHUYeckux coeguHeHun.

XapaKkmepu308amsb: OCHOBHbIE KNACCbl OPraHMYEcKMX BeLllecTB, CTPOEHUE U XMMUYECKue
CBOMCTBA M3YYEHHbIX OPraHUYECKUX COeAUHEHWUN.

8bIMNOAHAMb XUMUYECKUL 3KcriepumeHm: no Pacrno3HaBaHUIO BaXKHEMLWKnX
KucnopoacogepKalmx opraHMYeckux BeLLecTs.

Mposodums: CAMOCTOATE/IbHbIA MOUCK XMMUYECKOM MHOPMALUUM C MCNO/b30BaAHMEM
Pa3/IMYHbIX UCTOYHUKOB.

Ucnonv3zoeamb npnobpeTeHHble 3HaHUA U YMEHWS B NPAKTUUYECKOM AeATeNbHOCTU 1 NMOBCEAHEBHOM
KU3HWN A5t OOBACHEHUA XUM. ABJIEHUN.

Tema 5. «A3oTocoaepKawme coeguHeHma» (13 yacos).

MoHATMe 06 amuHax. MonyyeHne aHUANHA U3 HUTPOHEH30M1a. AHUAWH - OPraHNUYeCcKoe OCHOBAHME.
B3aumHoe BnMAHWE aTOMOB B MOJIEKY/Ie aHUINHA: 0cnabaeHne OCHOBHbIX CBOMCTB M B3auMoaencTeme ¢
6pomHoM BogoM. MpmeHeHMe aHWIMHA HA OCHOBE CBOMCTB. Moly4eHMe aMUHOKUCAOT U3 KapbOHOBbIX
KMUCNOT M rnaponansom 6enkos. XuMmnyeckme cBOMCTBA aMUHOKUCAOT Kak aMPOTEPHbIX OPraHNYecKmx
coeMHEHMN: B3aUMOLENCTBUE CO LWeNoYaMm, KUCA0TaMM U APYT C APYrOM - MOIMKOHAEHCAUMA.
MentTnaHaA cBA3b U NnoaunenTuapl. [pmeHeHMe aMMHOKMCNOT Ha OCHOBE CBOMCTB. benku Kak
npupogHble noanmepsbl. bBuonornyeckne pyHkumm 6enkos. KanopuitHoctb 6enkos. MNentngHana rpynna
aTOMOB M NenTuaHasA cBasb. NenTnabl. MepBMYHanA, BTOPUYHAA U TPETUYHAA CTPYKTYPbl OENKOoB.
Xvmunyeckne cBoncTBa 6€1KOB: ropeHune, AeHaTypauma, rmaponmns, useTHbole peakuun. MoHatmua PHK u
AHK, CuHTE3 H/K B K/1eTKe M3 HyKNeoTuaos. O6LWmMiA NaaH CTPOEHUA HyKNeoTuaa. CpaBHEHME CTPOEHMSA U
¢yHKuMn PHK 1 AIHK. Ponb H/K B XpaHeHMM 1 Nepegaye HacneacTBeHHOM MHopmauun. MoHaTHe o
6MOTEXHONOTUMN N TEHHOMN MHXKEeHePUU. F[eHeTUYECKanA CBA3b MEXKAY KNAaCcCaMMU OpraHUYeCKUX
coegMHEHMI Ha Npumepe Nepexonos.

AemoHcTpauuu:

B3aumogencrTeme ammmnaka M aHMINHA C CONAHOM KMCNOTOM.
KonneKkuuna ammHOKMCAOT.
PacTBopeHMe u ocaxaeHue 6enKoB.
KcaHTonpoTenHoBas 1 buypetoBas peakumm
[opeHne NTUYbero nepa v WepCcTaAHOM HUTH.
Mogenb monekynbl AHK.
Pa3nokeHne nepoKcmnaa BOAOPOAA KaTaNa3om Cbiporo MACa M Cbiporo Kaptodens.
Konnekumna CMC, cogepKalmx sH3NMMBbI.
9. WcnbitaHune cpeabl pactBopa CMC nHAMKaTOpHOM Bymaroi.
TpeboBaHua ®roc.

3HaTb:

saxcHeliwue Xumu4yecKkue noHAMUA: BaNEHTHOCTb, CTENEHb OKUCAEHUA YIAepoaa, BOA0poaa,
a30Ta, Kncnopoaa; GyHKLMOHaNbHbIE rPynnbl (AMUHO-, HATPO), U3OMEPUA, TOMOIOTUA; NIEKAaPCTBEHHble
npenapaTbl AOMallHEeN MeAULMHCKOM anTeuykn. MICKYCCTBEHHbIE U CUHTETUYECKUE BOMIOKHA, KayUYyKuU U
nAacTmacchbl.

Ymemeo:

Ha36180Mb NO KTPUBMANBHOMY U MEXAYHAPOAHOM HOMEHKNATYpeE.

06bACHAMb 3aBUCUMOCTb CBOMCTB BELLLECTB OT UX COCTaBa U CTPOEHMA; NPMPOAa XMMUYECKOM
cBA3K; Npobaembl, CBA3aHHbIE C NPUMEHEHNEM NIEKAPCTBEHHbIX NPEenapaTos.

XapaKkmepu308ams CTPOEHME U XMMUYECKME CBOMCTBA.

ONOUAWNER



onpeodenames BaNeHTHOCTb, CTEMEHb OKUCAEHNA SNEMEHTOB, TUM XMMUYECKOM CBA3MW,
NPUHASNENKHOCTb BELLECTB K onpeAeNIEHHOMY K1acCy OpraHMYeCKUX CoOeANHEHUIN, TUMbl XMMUYECKUX
peaKkuun,

8bIM0MHAMb XUMUYECKUU 3KCrepumeHm

MO Pacno3HaBaHWUIO BELLECTB, KAYEeCTBEHHAA peakLma Ha 6enku

Mposodumes CaMOCTOATE/NbHbIM NOUCK XMMUYECKOM MHPOPMALIMK C NUCNONb30BaHUEM Pa3IUYHbIX
MCTOYHMKOB (HAyYHO-MONYNAPHbIX U34AHUIA, KOMMNbIOTEPHbIX 633 AaHHbIX, pecypcos NHTepHeTa);
MCMNONb30BaTb KOMMbIOTEPHbIE TEXHONOMMK a1 06paboTKM 1 Nepesaym XMMUYECKON MHGOPMALUN U eé
npeacraBneHna B pasanyHbix Gopmax.

8bI4UC/IAMb MACCOBYIO A0/H0 XMMMUYECKOTO 31emeHTa No popmyne coeguHeHUsA, MacCoBYHO 400
BELLLECTBA B pacTBOpE, MO XMMUYECKUM YPaBHEHUAM Maccy, 06bEM M KONMYECTBO NPOAYKTOB peaKkuum no
Macce MCXOAHOr0 BELECTBA U BELLLECTBO, COAEPIKALLee OnpesenéHHYo 400 NPUMece.

Ucnons3zoeame npnobpeTeHHble 3HAHUA U YMEHUA B NPAKTUYECKON AeATEeNIbHOCTM U NOBCEAHEBHOWN
KU3HU oNA OO BACHEHUA XMM. ABIEHUI, NPOUCXOAALLMX B BbITY 1 HA NPOM3BOACTBE U ANA IKONOTMYECKM
rPAaMOTHOrO NOBEAEHMA B OKPYKatoLen cpeae, a TakKe ANA OLEHKN BANAHUA XUM. 3arpA3HeHunA
OKpY»KatoLen cpeabl Ha OPraHM3M YeI0BEKa U APYTUe KUBble OPraHM3Mbl, A1 OXPaHbl OKPYXKatoLWwen
cpenbl OT NPOMbIL/IEHHbIX OTXO40B.

Tema 6 «BUoONOrMyecKu akTUBHbIe coeguHeHna» (10 u.)

depmeHTbl Kak Buonornyeckmne Katanmsatopbl 6enkosort npupoabl. OcobeHHOCTH
byHKUMOHMpPOBaHMA pepmeHTOB. Ponb GepMeHTOB B KM3HEAEATENbHOCTU }KUBbIX OPraHNU3MOB U
HapogHoM xo3aKcTee. MoHATUE 0 BUTAaMUHaX. Mx Knaccndukauma n obosHaveHme. HapyweHus,
CBA3AHHbIE C BUTAMWUHAMM: aBUTAMMHO3bI, TMNO- U TMNEPaBUTaMUHO3bl. BUTamunH C Kak npeacTaBuTenb
BOZOPACTBOPMMbIX BUTAMMUHOB M BUTAMUH A KaK NPeaCcTaBUTENb }KUPOPACTBOPMMbIX BUTAMUHOB.
MOHATME O FOPMOHAX KaK r'yMopasibHbIX PEryNAATOPAX KU3HEAEATENbHOCTU KMBbIX OPraHn3moB. MHCYAuH
W agpeHanuH Kak npeacrTaBuTenIn ropmoHoB. MNpodunaktuka caxapHoro guabeta. JlekapCcTBeHHAA XMMUA:
OT arpoOXMMMUKM A0 XMMMOTepanum. ACNMpuH. AHTMBMOTUKKN N ancbakTepmos. HapkoTnyeckune BeLLecTsa.
HapkomaHua, 6opbba c Helt 1 npoduraakTMKa. MonydeHne NCKYCCTBEHHbIX NOIMMEPOB, KaK NPOoAyKTOB
XMMUYECcKon moanduKaLMm NnpMpoaHOro NOAMMEPHOTO CbipbA. MCKYCCTBEHHbIE BOIOKHA (aLeTaTHbIM
LeNK, BUCKO3a), NX CBOMCTBA M NpUMeHeHue MNonydyeHne CMHTETUYECKUX NOIMMEPOB PeakLnAMM
nosiMmepusaLmm u NoNUKoOHAeHcauumn. CTpyKTypa NOIMMEPOB: IMHEHAsA, pa3BeTB/IEHHaA,
NpPOCTpaHCTBEHHasA. MpeACcTaBUTENN CUHTETUYECKMX NAACTMACC: NOIMSTUIEH HU3KOTO U BbICOKOTO
OAaBNEHUA, NOAUNPONUAEH U NOAUBUHUAXNOPUA. CUHTETUYECKME BOIOKHA: 1aBCaH, HUTPOH, KanpoH.

AdemoHcmpayuu:
O6pasupbl NEKAPCTBEHHbIX NPENapPaToB..
O6pa3subl BUTAMUHOB.
PasnoxeHne nepokcnaa BoAopoaa C NMOMOLLbIO HEOPraHMYECKOro KaTaamnsaTtopa (okecnaa mapranua (IV)
depmeHTa (KaTanasa).
[encTBne ammnnasbl CNOHbI HA Kpaxman.
O6pa3sLbl KepaMUKKU, METANIO- U CTEK/IOKEPAMUKN U U3LAENNA U3 HUX.
O6pasLbl TOKCUYHbIX, FOPHOYMX M B3PbIBOOMNACHbIX BELLLECTB.
MpakmuyecKue 3aHAMUA:
3HaKoOMCTBO € 06pa3LLaMmM NeKapCTBEHHbIX NPenapaTos.
3HaKoMCTBO € 06pasL,amMmm BUTAMUHOB.
3HAaKOMCTBO € 06pa3L @MU XMMUYECKUX CPEACTB CaHUTaPUN U TUTUEHDI.
3HAaKOMCTBO C 06pasLaMM KePaMUKKN, METaNZIOKEPAMUKUN N U3OENNAMU U3 HUX.
N3yyeHne MHCTPYKLMIN MO NPUMEHEHMUIO IEKAPCTBEHHbIX, B3PbIBOOMACHbIX, TOKCUYHbIX U FOPHOYMX
npenapaTos, NPUMEHAEMbIX B ObITY.
TpebosaHua ®roc.



3HaTb:

saxcHeliwue Xumu4yecKkue noHAMUA: BaNIEHTHOCTb, CTEMEHb OKUCAEHUA Yyraepoaa, BOAOPOAa,
a30Ta, Kncnopoaa; GyHKLMOHaNbHbIe rpynnbl (AMUHO-, HATPO), U3OMEPUA, TOMOIOTUA; NIeKAaPCTBEHHblEe
npenaparbl AoMallHen MeaULMHCKOM anTeuykn. MICKYCCTBEHHbIE M CUHTETUYECKUE BOMIOKHA, KayuyKu K
naacTmacchl.

Ymemeo:

Ha3bl8aMb MO KTPUBMANIBHONY» U MEXKAYHAPOAHON HOMEHKANATYpE.

06bACHAMb 3aBUCMMOCTb CBOMCTB BELLECTB OT MX COCTaBa U CTPOEHUS; NPMPOAA XMMUYECKOMN
cBA3K; Npobaembl, CBA3aHHbIE C NPUMEHEHNEM NIEKAPCTBEHHbIX NPENapaTos.

Xapakmepu308ams CTPOEHMNE U XMMUYECKMEe CBOMCTBA.

onpedesnsims BaN€HTHOCTb, CTEMEHb OKUCAEHUA 3/IEMEHTOB, TUM XMMUYECKOM CBA3MN,
NPMHaANEXHOCTb BELLECTB K OnpeaenéHHOMY KNaccy OpraHMYeckux CoeAMHEHUMN, TUMbl XMMUYECKNX
peakuui,

8bIMNOMHAMb XUMUuYecKul aKcnepumeHm

MO Pacno3HaBaHWUIO BELLECTB, KAYeCTBEHHAA peakLma Ha 6enku

nMpo8ooUMb CaMOCTOATE/IbHbIA NOUCK XMMMUYECKON MHPOPMALMM C UCMOSIb30BAHMEM PA3/TIUYHDIX
WUCTOYHMKOB (Hay4HO-MONYAAPHbIX U3JaHWNM, KOMMbIOTEPHbIX 6a3 AaHHbIX, pecypcoB MHTepHeTa);
NCNO/1b30BaTb KOMMbIOTEPHbIE TEXHOOTMKN ANA 06PabOTKM N Nepeaayum XMmmnyeckomn nHbopmauum m eé
npeacTaBAeHNs B Pa3nyHbIX Gopmax.

8bIYUCAAMb MACCOBYHO 400 XMMUYECKOTO 3n1eMeHTa No ¢opmyie coeagUHEHUS, MACCOBYHO 400
BELLLEeCTBA B paCcTBOpPE, MO XMMUYECKUM YPaBHEHUAM Maccy, 06 bEM M KONMYECTBO NPOAYKTOB peaKLmnmn no
Macce UCXOLHOrOo BELLECTBA M BELLECTBO, COAEPKALLEE ONPEeAENEHHYIO A0 NPUMECEN.

Ucnonbzoeame npnobpeTeHHble 3HAHUA U YMEHUA B NPaKTUYECKON AeATeNbHOCTM U NOBCEAHEBHOM
KU3HU N5t OOBACHEHUA XMM. ABJIEHUI, NpOUCXoaALWMX B ObITY M Ha NPOU3BOACTBE U A8 SKONOTNYECKHU
rPamoTHOro NMOBEeAEHUA B OKPYKaIOLLEN cpeae, a TakKe 419 OLUEHKU BAUSHUA XMM. 3arpA3HeHmn
OKpYyrKatoLwel cpesbl Ha OPraHM3M YeNoBEKa M APYrMe XKMBble OpraHnU3Mbl, A1 OXPaHbl OKPYrKatoLe
cpebl OT MPOMbIL/IEHHbBIX OTXO40B.

MH®OPMALMUOHHO - METOANYECKOE OBECMNEYEHUE:

OcHoBHaA nutepartypa:

1. TabpwuensH O.C. Mporpamma Kypca xumum ans 8-11 knaccos 0611eobpasoBaTesibHbIX
yupexaeHui. — M.: ipoda, 2014.

2. Xumma. 10 knacc. NpodunbHbIN ypoBeHb: y4ebHUK ana obuieobpasoBaTeibHbIX yupeskaeHui /
O.C. FabpuenaH— M: «Apoda», 2014. — 318, [1] c. : un.

3. TabpuensH O.C. HactonbHaa KHUra ana yumtena. M.: bauk u K, 2008.

4. Xumusa. 10 Knacc: KOHTPO/IbHbIE M NPOBEPOYHbIe PaboTbl K yuebHuKy O.C. NabpuensaHa «Xumus. 10

Knacc. MpodunbHbIN yposeHb» / O.C. FabpuenaH u ap. — 3-e u3a., ctepeotmn. — M.: lpoda, 2014. —

253, [3] c.

5. labpuensan O.C., U. T. Octpoymos, E. E. OcTpoymoBa «OpraHmyeckas XMmma B TecTax, 3agayax,

ynpaxkHeHuax 10 knace» M., Opoda 2016

JononHutenbHaa nuteparypa:

1. OpraHunyeckas xumus B TecTax, 3afavax, ynpaxkHeHusax. 10 knacc: yueb.nocobue ana
obuieobpasosart. yupexxkaeHuin / O.C. FabpuensH, U.I. Octpoymos, E.E. Octpoymosa. — 3-e 13ga,,
ctrepeotmn. — M.: poda, 2016. — 399, [1] c.

2. Penetutop no xumun / nog pea. A.C. Eroposa. — U3a. 30-e. — PoctoB H//[: ®eHukc, 2016. — 762, [1]
c.: un. — (AbutypueHT).

3. Er32017. Xumua. Tunossblie Tectosble 3aganma / O.H. Measeaes. — M.: M3aaTenbCcTBO
«IdK3ameH», 2017. - 111, [1] c.
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10.

11.

12.
13.

14.

Xumua. TemaTuyeckume TecTbl 415 NOAFOTOBKM K ElMD. 3aaaHMA BbICOKOTroO YPOBHSA cNoXKHOCTH (C1-
C5): yyebHO — meToanyeckoe nocobue / Mopg pea. B.H. lopoHbKMHa. — PocTtos H/A: lernoH, 2017.
—128c. — (ToToBMMCS K EI3).

OTANYHUK EMD. Xumumsa. PelueHune cnoskHbix 3agad. Mo pegakumnen A.A. KasepuHon / PUMU. — M.
NHTennekT-UeHTp, 2017. — 200c.

EanHbIN rocygapcTBeHHbIN 3Kk3ameH 2017. Xumusa. YHUBepcaibHble MaTepuanbl 41a NOATOTOBKU
yyawmxca / PUMNN. — M.: UuTtennekT-LleHTp, 2017. — 272c.

Xumunsa. EM3 — 2017. TemaTuyeckue TecTbl. 5a3oBbili U NOBbILWEHHbIN YPOBHMU : y4ebHO —
meTtoauyeckoe nocobue / Nog pea. B.H. lopoHbKNHa. — Poctos H/[: Nernon, 2017. — 411, [2] c. —
(FoToBMmcA K EMD).

Xvmus. MogrotosKa K EM3 — 2017. BcTynuTenbHble UCMbITaHUA: y4ebHO — meToAnYecKkoe nocobume
/ Nogp pea. B.H. lopoHbKKHa. — PocToB H/A: NlernoH, 2017. — 333 c. — (FotoBMMcA K EMN).
XomueHko U.I'. PeweHue 3agay no xummn. — M.: 000 «N3gaTtenbctBo Hosas BonHa», 2005. —
256¢.

XomueHko I.I1. Xumua gna noctynatowmx B By3bl: Yueb.nocobume. — M.: Bbicw.wk., 1985. — 367 c.,
nn.

I O. C.Tabpuensn, M. B. Pewertos, N. . Octpoymos, A. M. HUKuTIOK «[0TOBMMCA K egMHOMY
rocygapcTBeHHoOMY 3K3ameHy. Xumua» poda Mocksa 2017

nuHKa H.J1. O6bwan xumus. U3patenbctBo «Xumuay, 1979

«EauHan konnekuma Umodposbix ObpasoBaTenbHbix Pecypcos» (Habop umMdpoBbix pecypcos K
yuebHukam O.C. Nabpuenana) (http://school-collection.edu.ru/).
http://him.1september.ru/index.php— »kypHan «Xumma».

Mamepuaano-meXHuquKoe u UHd)OpMauUOHHO-meXHU‘IeCKOG obecneyeHue

HarnagHole nocobus: cepun TE:\6I'II/1LII no OpFaHMHeCKOVI XUMUN, XUMNYECKNUM NPON3BOLACTBAM,
Konnekymnun, moaenn Mmoaekyn, Ha60pbl MO,CI,GJ'IEVI dTOMOB A/14 COCTaB/1eHUA MO,CI,GJ'IGVI MONEKYN
KOMNANEKT KPUCTANTUHECKUX PELLETOK, Ta6nmu,a XUMUYECKUX 2/1EMEHTOB ,ﬂ,.VI. MeHgeneesa

Mpubopsbl, Habopbl Nocyabl, NabopPaTOPHbIX NPUHAANEKHOCTEN A/1A XMMUYECKOTO SKCMEPUMEHTA],
Habopbl peakTMBOB. Hannune nabopatopHoro o6opyA0BaHNA N peaKTMBOB NO3BONSET
dopmumpoBaTh Ky/bTypy 6e30nacHOro obpalleHns ¢ BELLECTBAMM, BbIMOAHATb 3KCNEPUMEHT MO
pacno3HaBaHUIO BaXKHEMLLIUX HEOPraHUYECKMX U OPraHNYeCKNX BELEeCTB, MPOBOAUTb
3KcnepumeHTabHble paboTbl UCCNen0BaTENbCKOMO XapaKTepa.

KomnbloTep, MynbTUMeANMHbIA NPpoeKTop, KomnaekT CD ancKos.
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Tpe6oBaHUA K YPOBHIO NOATOTOBKU BbINYCKHUKOB.
B pe3ynbTrarte usyvyeHuUs XUuMuu Hd NPogusabHOM ypoBHe YYeHUK 00X eH

3HaTb / NOHMMaTL

e saXcHeliwue xumuyeckue NOHAMUA: BELLECTBO, XMMUYECKUIA SIN1EMEHT, aTOM, MONEKYNa,
OTHOCUTE/IbHblE aTOMHasA M MONIEKYNSAPHAA MacCbl, MOH, aANI0TPONKA, U30TOMbI, XUMMUYECKaAA CBA3b,
3N1EeKTPOOTPULATENLHOCTb, BaZIEHTHOCTb, CTEMEHb OKMUCAEHUA, MO/Ib, MONSIPHAA Macca, MOIAPHbIA 06beMm,
BeLLEeCTBa MONEKYNAPHOIO U HEMOJIEKYNAPHOTO CTPOEHUS, PACTBOPbI, 3/1EKTPOIUT U HESNNEKTPOIUT,
3/1IeKTPONUTUYECKAA AMCCoLMaLmMA, OKUCAUTENb U BOCCTAHOBUTENb, OKUCIEHUE N BOCCTAHOB/IEHME,
Tennoson 3pdeKT peaKkumm, CKOPOCTb XMMNYECKON peakLUmun, KaTaamns, XMMNYeckoe paBHoBecue,
yrnepoaHbii ckenet, GyHKUMOHaANbHAA rpynna, U3oMepusa, roMo0orus;

e OCHOBHbIE 3aKOHbI XUMUU: COXPaHEHMA MaCCbl BELLLECTB, NOCTOAHCTBA COCTaBa, NepuoamnyecKuii
3aKOH;

e OCHOBHbIe Meopuu XUMUU: XUMUYECKOM CBA3MU, SINEKTPONUTUYECKOM ANCCOLMALLIUN, CTPOEHUSA
OpPraHUYeCcKUX CoeANHEHUN;

e sacHeliwue sewjecmea u Mamepuassl: OCHOBHblE METaN/bl U CMNJ1aBbl; CEPHadA, CONAHaA, a30THan
N YKCYCHas KUCNOTbI; LLLEeN0YN, aMMUAK, MUHEpPa/bHble yA06peHUs, MeTaH, 3STUeH, auetTuneH, 6eHson,
3TaHOA, XUPbl, MbINa, rOKO3a, Caxapo3a, Kpaxmars, Knetyatka, 6enKu, UCKYCCTBEHHbIE U CUHTETUYECKNE
BOJIOKHA, Kay4yKu, N1acTmacchbl;

ymeTb
. Ha3b18aMb V3yYEHHbIE BELLECTBA MO KTPUBUANBHOM» AN MEXKAYHAPOAHON HOMEHKNATYPE;
. onpeodenameo: BaNI€HTHOCTb U CTENEHb OKUCIIEHWNA XUMUYECKUX SNIEMEHTOB, TUM XMMUYECKOW CBA3U

B COEANHEHMAX, 3aPAL MOHA, XapaKTep cpeabl B BOAHbIX PaCTBOPAX HEOPraHMYECKMX COeANHEHUN,
OKMCAUTENb M BOCCTAHOBUTENDb, MPUHAONEKHOCTb BELLECTB K PA3/IMYHbIM K/laCCaM OpraHUYecKmnx
CoeINHEHNN;

. XapaKkmepu308ameb: 3N1€MeHTbI MasiblX MEPUOAOB MO UX NOJIOKEHWUIO B NEPUOANYECKON CUCTEME
O.N. MeHpeneeBa; obuine XMMn4eckme CBOMCTBA METa//I0B, HEMETa/1/10B, OCHOBHbIX KNaccoB
HEOpPraHNYECKNX N OPraHMYECKMX COEANHEHNIN; CTPOEHUE U XMMMUYECKME CBOCTBA U3YUYEHHbIX
OpraHUYeCcKnX coeamMHEHUN;

. 06BACHAMb: 3aBMCMMOCTb CBOMCTB BELLLECTB OT UX COCTaBa M CTPOEHUA; NPUPOAY XMMUYECKOMN CBA3U
(MoHHOM, KOBANEHTHOM, MeTaNIMYECKOM), 3aBUCMMOCTb CKOPOCTU XMMMUUYECKOWN peakuum u
NONOXKEHUS XMMNYECKOTOo PaBHOBECKA OT Pa3/IMyHbIX GaKTOPOB;

° 8bINO0AHAMb XumuYecKuli IKcrnepumeHm no pacno3HaBaHUIo BaKHeMLWmxX HeEOpPraHN4YeCKnx n
OpraHNU4YeCKnx BeLlecTs,
o nposodumb CaMOCTOATENbHbIM MOUCK XMMUYECKOM I/IH(bOpMaLI,VII/l C ucnonb3oBaHMEM PA3/TNUYHbIX

MCTOYHWKOB (HAy4YHO-NOMYNAPHbIX U3A4AHUIN, KOMNbIOTEPHbIX 633 AaHHbIX, pecypcoB MHTepHeTa);
MCNONb30BaTb KOMMbIOTEPHbIE TEXHONOMMN ANnA 06paboTKM 1 Nepeaadun XMMmmyeckom nHbopmaumnm
N ee NpeacTaBAeHMA B Pa3IMYHbIX Gopmax;

MCNONb30BaTb NPUOBGpPETEHHbIEe 3HAHMUA U YMEHUA B NPAKTUUECKOM AeATeNIbHOCTU U
NOBCEeAHEBHOMW KU3HU ON5:

. 06BACHEHUA XMMUYECKUX ABIEHMI, MPOUCXOAAWLMX B Npupoae, bbiTy M Ha NPOU3BOACTBE;

. onpeaeneHnsa BO3MOXKHOCTU NPOTEKAHUA XMMUYECKUX NPEBPALLEHNI B PA3/IMYHbIX YCIOBUAX U
OLEHKM UX NOCNeACTBUI;

. 9KOJIOTMYECKM FPAaMOTHOIO NOBEAEHMA B OKPYKAtOLLEN cpeae;

. OLEHKM BAUAHUA XMMUYECKOTO 3arpPA3HEHNA OKPYKatoLLEN cpeabl HA OpPraHM3M YenoBeKa 1 gpyrue

*XunBble OpraHn3mbl,
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° 6esonacHoro O6paIJ.l,eHMﬂ C ropro4nmm n TOKCUYHbIMK BELLECTBAMMU, na6opaTopr|N\

obopyaoBaHuem;

. NPUroTOB/NEHUA PACTBOPOB 3a4aHHOM KOHLLEHTPaUuK B 6bITy M Ha NPOU3BOACTBE;

o KPUTUYECKOM OLLEHKWN AOCTOBEPHOCTU XMMMUYECKON MHPOPMALMM, NOCTYNAKOLLEN U3 Pa3HbIX
MCTOYHWKOB.

dopmbl KOHTpONA

YcTHbIN oTBeT

OueHKa «5» - OTBeT MO/HbIM, NPaBWAbHbIA, CaMOCTOSTE/IbHbIN, MaTepuan W3NIOKEH B
onpeaeneHHoM 1I0rnM4eckomn NocneaoBaTe/IbHOCTHU.

OueHKa «4» - OTBET NOJIHbIN U NPaBWUAbHbLIA, MaTepuan U3N0XKEH B ONpeae/IeHHON NorMyeckom
noc/ieloBaTe/IbHOCTH, AONyLleHbl ABe-TPU HEeCYLLECTBEHHbIE OLIMOKK, MCNpPaB/ieHHble No TpeboBaHMUIO
yuutens.

OueHKa «3» - OTBET NOJHbIN, HO A0NYLLEHbI CyLLLECTBEHHbIE OLUMOKN UK OTBET HEMOJHbIN.

OueHKa «2» - YYEeHMK He MOHMMaeT OCHOBHOEe codeprKaHue yyebHoro martepuana wuamM AonycTun
CYLLECTBEHHbIE OLUIMOKN, KOTOPbIE HE MOXKET MUCNPaBUTb AarKe NPU HABOAALLMX BONPOCaX yYUTens.

PacueTHble 3aaaum
OueHKa «5» - B IOTMYECKOM PacCy»KAEHUN HET OLIMBOK, 3a[a4a peLleHa paLmMoHanbHbiM cnocobom.
OueHKa «4» - B pacCy>KAeHUN HeT OWMBOoK, HO 3a4a4a pelleHa HepaumoHaibHbIM crnocobom uam
A0oNyLLEeHo He bonee ABYX HECYLLLECTBEHHbIX OLLIMBOK.
OueHKa «3» - B pacCy*KAeHUM HET OIMBOK, HO A0NYyLLEHa OWNOKA B MaTeEMaTUUYECKUX pacyeTax.
OueHKa «2» - UMEeIoTCA OLLMBKM B PACCYXKAEHUAX U pacyeTax.

JKcnepumeHTaNbHble 3a4a4un

OueHKa «5» - npaBW/AbHO COCTaBNEeH MNaH pelweHus, nogobpaHbl pPeakTMBbl, AAHO MNOJHOE
obbAcHeHWe 1 caenaHbl BbIBOAbI.

OueHKa «4» - NPaBWU/IbHO COCTaB/IEH NAaH peLleHns, NoaobpaHbl PeakTUBbI, NPM 3TOM 0NYLLEHO He
6onee ABYX OIMOOK (HECYLLLECTBEHHbIX) B 0ObACHEHUN N BbIBOAAX.

OueHKa «3» - NPaBW/IbHO COCTaB/IEH NNAaH pPeLleHns, NoAobpaHbl PeaKTUBbLI, AONYLEHA CyLLEeCTBEHHAnA
OLNBKa B 0ObACHEHMN U BbIBOAAX.

OueHKa «2» -aonyleHbl gse U 6onee oWMOKM B NAaHe peLleHns, B noabope peakTUBOB, BbIBOAAX.

Mpaktnyeckana pabora

OueHka «5» - paboTa BbINOMHEHA MOJIHOCTbIO, NPABWUABLHO cAenaHbl HabnwaeHWAa U BbIBOAbI,
3KCMEPUMEHT OCYLLEeCTB/IEH MO MJaHy, C Yy4eTOM TeXHWKM 6e30nacHOCTM, NOAAEPKMBAETCA 4YMCTOTA
paboyero mecta, 3KOHOMHO PACXOAYHOTCA PEAKTUBDI.

OueHKa «4»- paboTa BbINO/JHEHA MOMIHOCTbIO, MPABUABLHO CAeNaHbl HabnoaeHUA u BbIBOAbI, HO
Npu 3TOM 3KCNEPUMEHT MPOBeAEH He MOJIHOCTbIO WAW AOMyLUEHbl HEeCyLWecTBeHHble OWwnbKM B paboTe
BeLecTBamun n o6opyaoBaHMEM.

OueHKa «3»- paboTa BbINO/IHEHA HE MEHee YeM Ha MONOBMHY WAM AONYLWEHbI CYLLECTBEHHbIE
ownbKa B X04e IKCNEPUMEHTA, B 0OBACHEHUM, B OPOpPMIEHMM PaboTbl, HO MCMPaBAAIOTCA NO TpeboBaHWMIO
yuutens.

OueHKa «2»- gonyuweHbl aAge unu 6onee cylwecTBeHHble OWMOKKM, YYALLMACA HE MOXKET MUX
NCNpaBuUTb Aake No TpeboBaHMUIO yunTens.

KoHTponbHasa paboTa

OueHKa «5» - paboTa BbINoO/IHEHA MNO/IHOCTbIO, BO3MOKHA HECYLLIeCTBEHHAsA OLWNDKa.
OueHKa «4» - paboTa BbINO/IHEHA NONHOCTbLIO, AOMNYLLLEHO He Bonee ABYX HeCyL,eCTBEHHbIX OLINBOK.
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OueHKa «3» - paboTa BbINO/HEHA HE MEHEE YEM HAMNO/I0BUHY, A0NYLLEHa O4Ha CyLLEeCTBEHHas Uax ABe
HecyLecTBEeHHbIE OLMBKN.

OueHKa «2» - paboTa BbINO/MHEHA MEHEE YEM HaMONOBUHY WM COAEPIKUT HECKONIBKO CYLLLECTBEHHbIX
OoWunbOK.
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