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1. IACHOPT PABOYEHN MPOI'PAMMBI YYEBHOU
NTUCIHUIIINHBI

1.1. O0Js1acTh NPpUMEHEHUs IPOrPaMMbI

PabGouas mporpamma yueOnoi mucruummasl OJ[.05 Xwumus sBusercs
YacThIO MPOrPaMMBbI ITOATOTOBKHU CIIELIMAIMCTOB CPEAHETO 3BEHA B COOTBETCTBUU C
OI'OC CIIO no cnenmansHocTH 09.02.07 WHpopManuoOHHbIE CHCTEMBI H
NPOrpaMMHUPOBAHME.

1.2. Mecro AUCHUIVIMHBI B CTPYKType MNpOrpaMMmbl NOATOTOBKH
CNEeHUATHCTOB CPeIHEro 3BeHa

VYyeonas auctumummaa OJ1.05 Xumus OTHOCHUTCS K 0a30BBIM y4eOHBIM
JUCUUIUIMHAM  00111e00pa30BaTeNbHOM MOATOTOBKM IPOTPaMMBbl  MOATOTOBKU
CIIEHUAJINCTOB CPETHETO 3BEHA.

1.3. Henu u 3amaym AUCHMIUVIMHBI - TpPeOOBaHHMS K pe3yJibTaTaM OCBOEHHS
AUCUMILITHHBI

3aoauu 00y4YeHUST XUMUU:

— (¢dopMUpOBaHHE 3HAHUM OCHOB HAYKH — BaXHEHIIMX (PAKTOB, TOHATHM,
3aKOHOB M TEOpUH, s3bIKA  HAYKH, JOCTYNHBIX  000OIIEeHUMN
MHUPOBO33PEHYECKOTO XapaKTepa;

— pa3BuUTHE YMEHHM HaOMI0MaTh U OOBSCHATh XUMUYECKHUE SIBJICHHUS,
COOJII0/IaTh TMpaBWJIa TEXHUKKA 0€30MacHOCTU TpH paboTe C BElIecTBaMHU B
XUMUYECKOH JTa0OpaTOPUH U B TIOBCETHEBHOM KU3HH,

— pa3BUTHE UHTEpeca K XHMHHM Kak BO3MOXKHOM oOnactu Oynyien
MIPaKTUYCCKOMN JACATEIBHOCTH;

— Ppa3BUTHE WHTCIUICKTYaJIbHBIX CITIOCOOHOCTEH M T'YMaHHUCTHYCCKHUX KauyeCTB
JUYHOCTH;

— QopMupoBaHHWE  DKOJIOTHYECKOTO  MBINUICHHUS,  yOEKJIEHHOCTH B
HEOOXOMMOCTH OXPaHbl OKPYKAFOIICH CPEIbI.

B pesynbTaTe 0OCBOCHHUS TUCIUTIINHBI 00YUYaIOIIUNCS TOJDKEH yMems.

— TMPUMEHSTH MPABHUJIa TEXHUKNA O€30MaCHOCTH MPU 0OPAIEHUU C XUMHIECKON
MOCY/I0H, TA0OPATOPHBIMU U XUMUYECKUMHU PACTBOPAMHU;

— TMPOBOJMTH OIBITHI 110 U3YYEHUIO CBOWCTB HEOPTAHMYECKUX W OPTaHUIECKHIX
BEIIECTB;

— TMPOBOAWTH BBIUYMCIICHUS:

— MOJIEKYJISIPHOW MacChl M MOJSIPHOH MacChl BEIIECTBA IO XUMHUYECKUM

bopmynam;



MacCOBOM JI0JIM PACTBOPEHHOTI'O BEILIECTBA B PACTBOPE;

MacCOBOM JI0JIM XMMUYECKOTO 3JIEMEHTA B BEILIECTBE;

KOJIMYECTBA BEIleCTBA (MaccChl) MO KOJIMYECTBY BellecTBa (Macce)oIHOTO U3
BEILIECTB, YYACTBYIOLIUX B PEAKIIUU;

Macchbl OJHOTO U3 MTPOAYKTOB IO MACCE UCXOIHOIO BEUIECTBA, COIEPHKALIETO
ONPENIEIICHHYIO J0JI0 NPUMECEN;

Maccy OJIHOTO U3 TMPOAYKTOB II0 Macce pacTBOpPa, COAEPIKAIIETO
ONPENIEIICHHYIO MAaCCOBYIO JIOJIO OJHOTO U3 UCXOJIHBIX BEILECTB;

MacCoBYI0 WM OOBEMHYIO [OJIIO BBIXOJAA MNPOAYKTa pEAaKIUU OT
TEOPETUYECKU BO3MOKHOIO;

MacCOBYIO JIOJII0 (MacCy) XUMHUUYECKOTO COEJAMHEHUS B CMECH; PaCUEThI
MOJISIPHOM KOHUEHTPALMK PAacTBOPOB K MAacCChl BEMIECTB (KOJWYECTBA
BEILECTBA) IO MOJSPHOM KOHUEHTpAIMK; pacyeTbl Ha HAXOXKICHUE
MOJIEKYJISIpHOM (hopMyIibl ra3000pa3HOro BELIECTBA IO €ro IUIOTHOCTH U
MacCOBOM J10JI€ 3JIEMEHTOB WJIH IO POLYKTaM CrOpaHUsI.

B pe3ynbpTaTe 0OCBOCHMS TUCHUILUIMHBI 00YYaroIUics JOJKEH 3HAmb.
CTPYKTYpY IEpUOJUYECKOW CHUCTEMBl XHUMHMUYECKUX djeMeHTOB .M.
Menpaeneena;

3aBUCUMOCTb CBOMCTB XHMHUYECKMX 3JeMeHTOB Nel — 38 ot 3apsnpa suep
aTOMOB M CTPOEHHUSI aTOMHBIX JIEKTPOHHBIX 000JI0YEK;

(bU3MYECKUI CMBICT HOMEPOB TPYMIbI U MEPUO/IA, MOPSIKOBOTO (ATOMHOTO)
HOMEpa XMMHYECKOrO JJIEMEHTa B nepuogumyeckon cucreme ..
Menneneena;

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHYECKUX DJIEMEHTOB;

criocoObl 00pa30BaHMsI MOHHOM, KOBAJIGHTHOW (HEMOJSPHON U TOJSPHOMN),
JIOHOPHO-AKIENTOPHOW, METAJUTMYECKON M BOJOPOJHOM CBSI3€H; MEXaHU3M
DIEKTPOJIMTUYECKOM JAUCCOLMAlMM B BOJE BEIIECTB C HOHHOM H
KOBAJIGHTHOM TIOJIIPHOM CBSI3bIO; CYIIHOCTh PEAKIMi HOHHOTO OOMEHa;
CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX pEAaKUMHA Ha  OCHOBE
AIIEKTPOHHOTO OajaHca;

TUJIPOJIU3 COJIEW MEPBOU CTAAUU;

oOmme cBoiMcTBa MeTauioB mnaBHbIX mnoarpynn I — 1l rpynn u
npecTaBUTeNIed METaJIOB MOOOYHBIX MHOATPYMI: MEAb, XpOM, >XEJe30,
Maprasers;

CBOMCTBA OTAEJIBHBIX HEMETAUIOB U UX COCAWHEHUN INIaBHBIX noArpymm [V
— VII rpynnm B CBA3M C UX IHOJIOKEHUEM B I[EPUOAUYECKON CHUCTEME
XUMHUYECKHUX dj1eMeHTOB [[.J. MeHnneneena;

CYIIHOCTb CTPOEHHMS OpraHndeckux coennHeHui A.M. bytneposa;
3aBUCHUMOCTh XUMHUYECKHUX CBOWCTB OpPraHMYECKHUX COEOUHEHHM OT
CTPOCHMS YIVIEPOAHOM LI€NM, BHAA XMUMHUYECKOW CBA3M W HaIW4us
(GYHKIIMOHATBHBIX TPYIII;

CYIIHOCTh B3aWMHOIO BJIUSHHS AaTOMOB B MOJIEKYJaX OpPraHUYECKUX

BCIICCTB;

MCXaHHN3M peaKuHﬁ 3aMCIICHUS U ITPUCOCINHCHUS.
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Oowue komnemenyuu (OK), KOTOpbIE aKTyalU3UPYIOTCS MPU U3YUYECHHUH
y4eOHON AUCIUILIUHBIL:

OK 10. HWcrnons3oBaTh yMEHHMS U 3HaHHS YYCOHBIX JUCIUIUIMH
benepabHOTO roCcyapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEIHETO OOIIETOo
oOpa3oBaHus B NpoheCcCUOHATBHOU IeATETbHOCTH.

1.4. Koin4ecTBO 4YaCOB HA OCBOEHHE nporpaMmmbl THCHUIIJIUHBI:

O06Bem o0pa3oBaTeILHON HArpy3KH 0Oydaromerocs — 69 4acos;
OO6s3aTenpHas ayquTopHas yueOHast Harpy3ka — 69 Jacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1 O0bem yueOHO# JUCHMILVIMHBI U BUABI Y4e0HO padoThI

Bup yueOHoi padoThI Ofrem
4acoB
O0bem o0pa3oBaTeIbHOI HATPY3KH 00y4YaK0IErocst 69
AynutopHasi yueOHasi padora (o0si3aTe/ibHbIE Y4eOHbIE 3aHATHA) 69
B TOM YHCIIE:
MPaAKTUYECKUE 3aHATHS -
KOHTpOJIbHAS paboTa 2
CamocrosiTesibHAs1 yueOHasi padoTa 00y4arierocst -
IIpome:xxyTounasi arrectauus B popme ougpepernyuposantozo 2
3ayema




2.2 TemaTuyeckui IVIAH U COAEPKAHUE YUeOHON TUCHUIINHBI XUMMS

HaumMmenoBanue
pa3aesioB U TeM

Conepxxkanue yueOHOro MmarepuaJia,
BHeayJIUTOPHAasl (CaMOCTONATeJIbHAS) yueOHasi paboTa
00y4ammxcs

Oo0LeMm
4acoB

YpoBeHnn
OCBOEHMS

Paznea 1.
XyMH4YeCKHe CBOMCTBA U
NpeBpalleHus BellecTB

Conep:xkanue y4eOHOro MmaTepuasia

[Ipencrasienue o CTpoeHUH BellecTBA. BaneHTHOCTh, XMMUYECKHE
dbopmybl. 3aKOH OCTOSHCTBA cocTaBa. OTHOCUTEIIbHASI K MOJICKYJISIPHAS
Macca. KonmnuectBo Bemectsa. Mons. Monspnas macca. PacueTsl o
XUMUYECKUM (popmysiaM. 3aKOH COXPAHEHHSI MacChl BEIIECTBA MTPU
XUMHUYECKUX peakiusax. Pacuersl o xumudyeckuM ypaBHeHUsIM. CocTas,
Ha3BaHUs U XapaKTEPHbIE CBOMCTBA OKCUJOB, OCHOBAHUW KHCIIOT, COJIEN

CocraBiieHue JIeKTPOHHBIX (POPMYIT aTOMOB 3JIEMEHTOB U TpaduuecKux
CXEM (PHEPTreTUUYECKHUX JUArpaMM), 3alOTHEHUS UX SJICKTPOHAMH.
XapakTepucTUKa PJIEMEHTOB C Y4ETOM MECTOHAXOXK/ICHUS B
nepuoaudeckoit cucteme. OnpenesaeHue IeMeHTa Mo ero JIEKTPOHHOM
dbopmyne. Onpenenenue ¢ momorisio [lepuonnueckoit cucteMsl GopMy
BBICIIMX OKCHJIOB, MX XapaKTEPUCTUKA

CnocoOHOCTh aTOMOB 00pa30BbIBaTh MOJIEKYJIbl. KOoBaJleHTHAs CBS3b.
DIEKTPOOTPUIIATEILHOCTh Pa3INUHbIX dyieMeHTOB. [lomspHas u
HEMoJIsIpHasi KOBaJIeHTHas cBs3b. BomopoaHas cBs3b. MloHHas CBS3b.
CremneHb OKHCIIEHUS 2JIEMEHTOB B CJIOKHBIX BEIIECTBAX, MPaBUia €€
HAXO0XICHHUS.

KonrenTparus BemiecTa B pacTBOpe 1Mo MaccoBoi j1oie (B %).
Jlucconmanus KUCI0T, OCHOBAaHUM U COJIEM B BOJHBIX pacTBopax. Boma kak
MOJIIPHBIA pacTBOPUTEIb. POJIb BOABI B 3JIEKTPOJIMTHYECKON JUCCOLIUALINH.
Onpenenenue KUCIOTHI, COJIM U OCHOBAHUS C TIO3UIINI TEOPUH
3JIEKTPOJIMTHYECKON Auccounannu. Monsie peakimn. XuMu4decKkue
CBOMCTBA KHUCJIOT, OCHOBAHUM U COJIEN B CBETE TEOPUU IEKTPOIUTUUECKOU
JTUCCOLIAALIH.

YcaoBusi HEOOPATUMOCTH PEAKIMI B pacTBOpax.

14

2

2

Paznea 2.

Copnepxanue y4e0HOro MmarepuaJia




Heoprannueckue
COeIMHEeHUS

Bubl OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUI. 3aKOHOMEPHOCTH UX
npotekaHusi. PaccranoBka Ko3()(hULIMEHTOB B CXeMaX OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUI METOAOM AJIEKTPOHHOIO OajlaHca Mpu
COCTABJICHUM YPaBHEHUI. 3HAYEHNUE OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peaKuui B PUPOJAE U TEXHUKE.

Ob6mue cenaenus o merauiax. [lonoxeHne MeTamioB B IEPUOAUYECKOM
CUCTEME XMMHUYECKUX JIEMEHTOB U OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS
MX aTOMOB.

CpaBHHTENbHASA XapaKTEPUCTHKA (PU3UUECKUX U XUMUYECKHX CBOMCTB
METAJUIOB; OKCUBI U THAPOKCUJIBI METAJUIOB. MeTailibl B COBPEMEHHOMN
TexHuke. CILIaBbl.

O0630p METAIIIOB M0 rPyIIaM NEPUOAUYECKON CUCTEMbl XUMUYECKUX
anemeHToB [[.M.MeHnpaeneena.

Meramnsl rnaBaeix noarpyuni [-1II rpynn nepuognyeckon cucTeMsl.
CpaBHUTENBHAS XapaKTEPUCTUKA MOATPYII IEIOYHBIX U
LIEJIOYHO3EMENBHBIX METAJUIOB. XapaKTEPUCTUKA AIIFOMUHUS, €TO OKCUIA U
rugpokcuaa. CruiaBel HA OCHOBE AJIFOMUHMS, UX IPUMEHEHUE.

Mertasnbl TOOOYHBIX MOATPYII (Meb, XKeme30). CTpoeHue aTOMOB.
CBOMCTBAa XUMHUYECKUX AJIEMEHTOB. KpaTkue cBeieHus: 0 BaXKHEUIIINX
COEAMHEHNAX MEJIN JKeJe3a; OKCHUIBI U THAPOKCcUabl. VX ydactue B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX.

O6mme cBeneHuss o Hemerauiax. [lojokeHHe HEMETALTUYECKUX
AJIEMEHTOB B TMepuoguyecko cucreme. OCOOEHHOCTH IJIEKTPOHHOTO
cTpoeHusi ux aromoB. CTpoeHHWE TMPOCTHIX BEIIECTB, HUX CBOMCTBA.
XapakTepuCTUKa CBOWCTB HEMETAIJIOB; THUAPOKCUAOB, BOJIOPOJIHBIX
coeauHenuid. Kuciaoposconepikaiiye KUCIOTHI.

00630p HEMETAILIOB (10 TpyMIam).

[Tonrpynma  ramorenoB. (CBolicTBA M NPUMEHEHHE  TaJIOTEHOB.
[TocnenoBaTenbHOCTh BBITECHEHUSI UX APYT APYrOM M3 PAaCTBOPOB COJEH.
CpaBHuUTENbHAS XapaKTEPUCTHUKA BOJOPOJHBIX COCIMHEHUN TajOTreHOB.
XJIOpBOAOPOAHAS KHCIIOTA, €€ CBOWCTBA. Pacro3HaBaHue TaJIOT€HOB.
[Toarpymnmna kuciaopoaa. AJIOTPONUS KACIOPOIa U cepbl. XapaKTEPUCTUKA
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AJIEMEHTOB MNOArpynmnbl kucinopoga. CpaBHEHHE CBOMCTB BOJOPOAHBIX
coeauHeHu (Boaa, cepoBoaopona). Okcuabl cepbl. CepHas KHUCIIOTa, €€
CBOMCTBa M 3HaueHHe. OTHOIIEHHE pa30aBICHHON W KOHUEHTPHUPOBAHHOMN
CEPHOI KUCIIOTHI K Pa3IMYHbIM METaJUIaM.

IToarpymma azora. XapakTepuCTHKA 3JIEMEHTOB IMOATPYIIIBI a30Ta.

Oxcupapl azora. MIx cBoiicTBa. 3arpsi3HEHHE aTMOC(epbl OKCHJIAaMHU a30Ta.
A30THas KuCoTa, ee cBoiicTBa. [IpuMeHeHne a30THON KUCIIOTHI U €€ COJIeH.
CopepkaHne HHUTPAaTOB B NHIIEBBIX NPOAYKTaX U TMOCIEACTBUS UX
neiicTBus Ha opranu3M. KpaTkas xapakrepucTuka cBOMCTB gocdopa u ero
BOXHEHIINX cOeIMHEHUN. 3HaueHue opToHocPOopHON KUCTOTHI U €€ COJEHl.
[Toarpynma yranepona. Ilonoxkenue yriiepoga B NMEPUOIUYECKON CHUCTEME
XUMHUYECKUX 3JIEMEHTOB. CpaBHEHHE CBOMCTB MPOCTHIX BELIECTB, OKCHUJIOB
U TUAPOKCUIOB yriepoaa u kpeMmuus. CoeTuHEHUs yriaepoa U KPeMHHS B
pupo/Ie.

B3aumocBs3p MeXIy MNPOCTBIMH BEIIECTBAMHU M HUX COCIUHCHUSMHU.
['eHeTnyeckasi CBSI3b MEXKAY OCHOBHBIMU KJIACCAMU HEOPTraHUYECKHUX
COEIMHEHUN

KonTpoabnas padora 2
Pa3znen 3. Conep:xkanue y4eOHOro MmaTepuasia 29
Oprannyeckue OCHOBHBIE IOHATHSI OPTAHUYECKOW XUMUU U TEOPUS CTPOCHHUS
COeIMHEeHUs

OPraHUYECKUX COCIUHECHU

Teopus xumuueckoro ctpoenust A.M. bytiepoBa. Ee ocHOBHbIE
TIOJIOKEHUS.

. 3aBUCUMOCTbh CBOMCTB OPTaHMYECKUX BEILIECTB OT XUMHYECKOTO CTPOECHUSI.
[Tonstue yrineBogopoaoB. CtpykrypHbie hopmyibl. M3omepus.
Oco0eHHOCTD AJIEKTPOHHOTO CTPOEHHUS aToMa yriieposa. [Ipuaunbl
MHOT000pa3usi OpraHMuecKux coeuHeHui. /[pa cnocobda paspeiBa
KOBAJICHTHBIX CBA3€M B MOJIEKYJIaX OPraHUYECKUX coeauHeHui. [lonstue o
COOTBETCTBYIOIIHUX UM PEAKIMIX PAAUKAIBHOTO U MOHHOTO THUIIOB.




[IpenenbHbIe yraeBOAOPOIbI, 001Iast PopMylia COCTaBa, TOMOJIOrHYecKas
pa3HOCTh. XUMHUYECKOe cTpoeHne. KoBaleHTHBIE CBSI3U B MOJIEKYJIAX, SP3-
rubpuauzanus. [lonarue yrieBogopoaHoro paaukana. M3zomepus
YTIIEBOJIOPOAHOTO ckenera. CucreMarnueckass HOMEHKIIATypa.
XUMHYECKHE CBOWCTBA: TOPEHUE, TAIIONAUPOBAHNUE, TEPMUUECKOE
pasioKeHue, IETHIPUPOBaAHNE, OKUCIICHHE, N30Mepu3anvsa. Mexanusm
peakiuu 3amenienus. CuHTe3 yrieBoaopoaoB (peakuus Bropia).
[TpakTyeckoe 3HaUeHUE MPEAETbHBIX YTIIEBOJAOPOIOB U UX
rajioreHo3amenieHHbIX. OnpeeneHue MoJIEKYIIpHOU GopMyIIbl
ra3000pa3HOro yrieBoAopo/ia Mo €ro IIOTHOCTH U MAaCCOBOM J10J1€
XUMHYECKUX 3JIEMEHTOB WM MO MPOAYKTAaM CTOPaHUSI.

MeraH, cBOMCTBa, NpUMEHEHNE. BOIIPOCHI 9KOJIOTHHU.

Anxensl. O6mas popmyna ankeHoB. ItuieH. Ero ctpykrypHas ¢popmynia.
I"'omosnornueckuii pan 3TuiaeHoB. CucteMarndeckass HOMEHKIIATYP.
[TonyuyeHue ankeHOB. XUMUYECKHE CBOMCTBA AJIKEHOB: PEAKIIUS
pucoeauHEeHns (B3auMOJIEHCTBHE C rajloreHaMu, raJoreéHOBOI0OPOIaMU,
BOJIOPOJIOM, BOJIOM).

OxkucrieHue aJkeHoB nepMaHraHaToM Kanus. ['openue. [Honumepuzarusi.
JlueHoBbIe YTIIEBOIOPOIbI (YTIEBOJOPOIbI C ABYMS JBOMHBIMU CBSI3SIMU).
ITonsTHE O TMEHOBBIX YTIEBOAOPOIAX: UX odmas Gpopmyna;
CHUCTEeMaTHUYeCKasi HOMEHKJIATypa: BUJIbI H30MEPUH.

XUMHYECKHUE CBOKMCTBA IUCHOB B CPABHEHUU C AJIKEHAMM.

AJNKUHBI. ALIETUJIEH.

O6mrast popMyia ankuHOB. BUabl CTPYKTYpHOM U30MEpUHU.
CucreMaTtnueckas U palluOHaJIbHAsl HOMEHKJIATYpa alIKUHOB. XUMUYECKUE
cBoiicTBa. Peakiinn noHHOro npucoeauueHus. Peakuuu 3aMenieHus
BOJIOPO/Ia TIPH YTJIEPOJIe C TPOMHOM CBSI3bI0 Ha MEeTaILT (00pa3oBaHue
auetusieHu10B). Peakuust nonmumepu3zanuu. OKUCICHHE TIEPMAHTaHATOM
kasms. Peakiuss M.I'. Kyueposa. [losryueHue n mpuMeHeHue aleTUIIeHa. .

benzon. CtpykrypHas popmya.
Hazpanwust yrineBoaopooB psaa 0eH30I1a 1o parioHaIbHOW HOMEHKIIAType.
OMIpudeckne (TpUBHAIbHBIC) HA3BaHUS.
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B3anmMocBs3b npeaenbHbIX, HENpeAeTbHbIX U apOMAaTHYECKUX
YTJIEBOIOPO/IOB.

dusnueckue U XMMUYECKHE CBOMCTBA OeH301a. XapaKTepHble peakluu
MOHHOTO 3aMelieHus (OpoMHpoBaHNEe, HUTPOBAHKE). Y CJIOBUS UX
npoBeaeHusi. OCOOEHHOCTh MPOTEKAHUS peaKUid TPUCOSTNHEHNUS
BOZ0poja U xyopa. OTHOLmEHUEe OEH30J1a U €ro rOMOJIOra ToJIyoJia K
OKMCJICHUIO ITepMaHranaToM Kaius. 'openue 6enszona. Ctupon -
BayKHElIIee MPOU3BOJHOE OEH307Ia.

[Ipupoausie u nonytHble HeTAHBIE Ta3bl. VX cocTaB. Mcnonp3oBanue
HeTsaHbIX ra30B. HedTh. CoctaB u cBoiicTBa Hehu. OpakunoHHast
neperoHka He)TU U MPUMEHEHUE €€ MPOIYKTOB. YTOIb, €r0 XMMUUYECKas
nepepaboTtka. KokcoBanue yrisi.

Crouptsl. CTpoeHHe NpeIeNbHbIX OJTHOATOMHBIX CITUPTOB.
OyHKITMOHATBHAS TPYIINA CIIUPTOB \THIPOKCUTPYIITA\, €€ JICKTPOHHOE
CTPOCHHE.

CrpykTypHas uzomepus (M30Mepus YTIEPOJHOTO CKEJETa U MOJI0KEHHUE
byHKIIMOHATBHOU Tpynbl). ParmonanbHas u cucteMaTuyeckas
HOMEHKJIaTypa.

OcHOBHBIE CTIOCOOBI MOJYYEHUSI CIIUPTOB; THIpATAIIMsI ATIKEHOB.
B3aUMO/ICCTBHE TaJIOr€HONPOU3BOIHBIX YIJIEBOJOPOAOB C IIEI0YbIO;
BOCCTaHOBJICHUE AJIbJIETUOB.

XUMHUYECKHUE CBOMCTBA CIUPTOB. Peakiuu ¢ yuacTueM BOJIOPOAa,
BXOJSIIETO B COCTAB TMAPOKCUIBHOM IPYMIIbI CHUPTOB: B3aUMOJEHCTBUE C
IIEJIOYHBIM METAJIJIOM - 00pa30BaHKE AJIKOTOJISATA; B3aUMOICHCTBUE
CIIUPTOB CO CIUPTAMHU - 00pa30BaHKE MPOCTHIX IPUPOB.

Metanon u 3TaHoi. X IpUMEHEHUE U TPOMBILIIJICHHBIN CUHTE3.

®enomnel. Onpenenenne knacca Gperosnon. Mx crpoenne.

Cnoco6bl ostydyenus peHosia. XuMUYECKHe CBOMCTBa peHoa. Peakiuu Ha
dyHKUKMOHANBHYIO rpyniy (¢eHnosnos /-OH/; B3aumonencTBre ¢ HaTpUEM, C
mieniouamu. KauecTBeHHast peakius Ha (PEHOJIbI - B3aUMOCHCTBHE C
xjaopuaom xenesa (I11). Peakiiuu Ha apoMaTuueckoe KObIo:
raJOr€HUPOBAHUE U HUTPOBAHUE.
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Onpenenenue kiacca anbaeruaoB. Mx gynkuuonanshas rpymnmna. Oo1mast
dbopmMya, TOMOJIOTUYECKUM Pl U CTPYKTYpHAsi H30MEPHS aJIbJIETUIOB.
PanmonanbsHas u cuctemaTudeckas HomeHkiatypa. [lonydyenue u cBoiicTBa
anbaeTu0B. Peakiius okMCIeHNs aabIeruIHON TPYNIbI - B3aUMOJICHCTBHE
¢ okcuzioM cepeodpa (1) u ruapokcuaom meau (1) - kauecTBEHHbBIE PeaKIU
Ha albJeruasl. Peakinu 3aMeneHus: BoJI0poia B yriaeBOI0OPOTHOM
panukane. Gopmanbaerui. [lomumepuzanus. Konaencamus
dbopmanpaeruaa ¢ GeHoIoMm.

Omnpenenenue kiacca KApOOHOBBIX KUCIOT. X (pyHKIIMOHANIbHAS TpyMIa.
Oobmas popMyIia U TOMOJIOTUYECKUI psAJl MPEAEIIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCJIOT. BUibI CTpYKTYpHOI H30MEpUU. DMITUPUUECKHE
Ha3BaHUA KapOOHOBBIX KUCIOT. CUCTEMaTUYEeCKasi HOMEHKIIATypa.
[Tonyuenue u pusnyeckue cBOMCTBa KAPOOHOBBIX KUCIOT. XUMUYECKUE
CBOMCTBa KapOOHOBBIX KUCIOT. BaxkHeiue npeacTaBuTenu KapOOHOBBIX
KHCJIOT: MypaBbHHAsl, YKCYCHasl, TaJIbMUTUHOBAs, CTEAPUHOBASI, aKPUIIOBAs,
osienHoBast. OCOOEHHOCTh XUMUYECKUX CBOMCTB MypaBbUHOW KUCIIOTHI,
peakius "cepedbpsiHoro 3epkana. OsieMHOBasi KMUCJIOTA KakK MPeICTaBUTENhb
HEIpeAeNIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.

Mpuia. Mblia Kak cojid BBICHIMX KapOOHOBBIX KUCTOT. [IpuMenenue
KapOOHOBBIX KUCJIOT U UX MPOU3BOJIHBIX.

Crpoenue cnoxHbIX 3pupoB (o61mias hopmyna). Peakuus atepudukaium.
Oo6partumocts peakuuu drepudukani. KuciaoTHbIN U MeT04YHON THIPOIIN3
CIOXKHBIX 3(upoB. VX npumenenue, poib B mpupoe. Kupbl 1 UX CBONCTBA
Pu3nUeCcKne U XUMUYECKHE CBOMCTBA KUPOB; TUAPOJIA3 KUPOB; UX
OKHCJIEHUE; THIPUPOBAHUE )KUIKHUX KUPOB.

[TonsTue u knaccudukaius yrieBogoB. MoHocaxapuzsl. [lonsarue o
dboTocunTeze. CTpoeHUE TIIFOKO3bI KAK MHOTOATOMHOTI'O aJIbJIETUIOCTIUPTA.
Buasr uzomepuu monocaxapuaon. M3o0paxkenue hopmyiibl D - TIIFOKO3BI.
XUMUYECKHE CBOMCTBA ITIOKO3bI, 00YCIOBICHHBIE HATMYUEM aJlbACTHIHOM
TPYIIbL: OKUCIeHue okcuioM cepedpa (1) mmu ruapokcuaom meau (11).
CgoiicTBa, 00YyCIIOBJICHHBIC HAIMUYHMEM B MOJIEKYJIE CITUPTOBBIX
TUIPOKCHUIIOB (peakiiysi Ha MHOTOATOMHBIE CITUPTHI). Buibl OpoxkeHust
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IJIFOKO3BI (CIMPTOBOE U MOJIOYHOKHUCIIOE). 3HAUYEHUE IITFOKO3bI U €€
IPOU3BOAHBIX JUIs uenoBeka. HaxoxxaeHue ritoko3sl B mpupoae. llonsrue
o Butamuue "C" (ackopOuHOBas Kuciaota). OpyKTo3a - CTPYKTYPHBIH
n30Mep IIoKo3bl. CTpOeHUE U CBOMCTBA PPYKTO3BI.

Hucaxapuasl (MaapTO3a M caxapo3a), HX COCTaB, CTPOEHHUE, CBOWCTBA,
Peaxuus ¢ ripokcunom meau (I1), runponus. [Honucaxapuasi. Kpaxmai.
Cocrag, cTpoeHre. XMMHYECKHE CBOMCTBA: pEaKLUU C 0JI0M, TUAPOIIHU3.
IIpeBpamenne kpaxmana numy B oprauusme. [ nmukoren. Lemmrono3sa.
CocraB, cTpoeHue, CBOMCTBA. AZ0THOKHUCIBIE U YKCYCHOKHUCIIBIE 3(DUPBI
LEJUTI0J10361. VX mprMeHeHue.

Awmunsbl, Knaccudukamus, Mzomepus 1 HomeHkiarypa aMuHoB. [lonydenue
anudaTHIeCKUX aMUHOB U3 TAJIOTEHOIIPOU3BOIHBIX MPU JICUCTBUHU
aMMHMaKa;, BOCCTAHOBJICHUE HUTPOCOSAMHEHHHN (peakius 3UHNHA).
OcHOBHBIE CBOMCTBAa aMHMHOB. B3anMo1elicTBUE UX C BOJOM W KUCITIOTAMH.
CpaBHEHHE OCHOBHBIX CBOMCTB METHUJIaMHUHA U JUMETUIAMHUHA.
ApomaTtnueckue amuHbl. AHWIMH. Ero ctpoenue. ®usznueckue u
XMMHYECKUE CBOMCTBA MEPBUYHBIX APOMATHYECKUX AMUHOB HA MIPUMEPE
anuirHa. CpaBHEHUE OCHOBHBIX CBOMCTB alI(PaTHUECKUX U
apOMAaTHUYECKUX aMUHOB. 3HAYEHHUE aHUJIMHA B OPTaHUYECKOM CUHTE3E.
[Tpon3BOICTBO KpacuTENEN, B3pIBUATHIX BENIECTB, JICKAPCTBEHHBIX
npenapaTos.

[Tonstre 00 amuHokucaoTax. L - aMmuHokucaotsl. Ux 3HaUeHME B IPUPO/IE.
Ha3Banue amunokucinot. Buasl nzomepuu.

DOU3NYECKHE U XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT. [ToHsiTHE O
OUMOJIIPHOM HOHE; aM(POTEPHOCTH AMUHOKHUCIIOT - B3aMMOJICHCTBHE C
KUCJIOTAMH U C IIEJI0YAMU:

o0Opa3oBaHUe MENTHIOB (PAaCCMOTPEHHE PeaKIuii 00pa30BaHMS JUIICTITHIOB
13 aMHUHOKHCIIOT).

benku kak Onononumepsl aMuHOKUCIOT. [IpeacTaBnenue 06
AMUHOKHCJIOTaX, BXOSIIUX B COCTaB MPUPOAHBIX OeiKkoB. [lomunentuanas
Teopusi CTpoeHust 0eaKoB. CTpOeHHE MENTUIHON TPYIITUPOBKHU. Y CIIOBUS
POBEJICHUS T IpoJin3a OenKoB. bronorndyeckue GyHKIMM OCIKOB.
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depMeHTHI., cielupUIHOCTh UX AeicTBUs. Mcnonb3oBanue (hepMEHTOB B
Pa3IMYHBIX OTPACISAX HAPOAHOTO X03sicTRa. [I[puMenenue hepMeHTOB B
Pa3IMYHBIX OTPACISIX HAPOJIHOTO X035MUCTBA

Paznen 4. O600menne |Coaep:kaHue y4eOHOro MmaTepuasia 3
3HAHUH 10 3aKOHBI ¥ TEOPUHU XUMUU. XUMHUECKHE PEAKIH, UX KIacCu(pUKaIus u 2
HEOPraHu4ecKou u YCIIOBHSI MPOTEKAHUSI. XUMHMSI B )KM3HU OOLIECTBA.
OPraHuYecKOM XMMHMHU
JuddepeHuMpoBaHHBIH 3a4UeT 2
Hmozo 69 uacos

JI1st XapakTepucTUKU ypoBHs ocBoeHus yueOHoro (Y. O.) MaTepuaia UCIoib3yOTCs CAEAYIOMNE 0003HAYECHHUS:
— 03HAKOMMTEIIbHbIN;
— PENpOAYKTUBHBIN (BBIMOIHEHUE ACSITEILHOCTH M0 00pasily, UHCTPYKIMH UJIH MOJ PyKOBOJCTBOM);
— IPOAYKTUBHBIN (IJITAHUPOBAHUE CAMOCTOSTEIBHOE BBINIOJIHEHHUE JEATEIbHOCTH, PEIICHUE MPOOIEMHBIX, CUTYallHOHHBIX
3a/1ayq).
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3. YCJIOBUSA PEAJIMZALUU ITPOT'PAMMBI JUCIHIATIJIIMHBI

3.1 MarepuajbHO-TeXHHUYECKOE o0ecnevueHne

Peanuzanusi mporpaMMbl AUCHUIIIMHBI TpeOyeT HaIM4YMS y4eOHOTO KaOWHETa
«EcTecTBO3ZHAHUAY.

o KOMIUIEKT MyJIbTUMEAUNHOTO OOOpYAOBaHUS: OOUH  HIA3MEHHbIU
menesusop UIU DJeKMPOHHASL OOCKA C BO3MOICHOCMBIO NOOKIIOYEHUS
nepcoHanbHo2o komnviomepa, Hoymoyka unu USB-nocumensi.

e PaGouee MECTO YUUTEIIS: NIEPCOHANBHBIN KOMITBIOTEP
(MOHOOJIOK/CUCTEMHBIN OJIOK KJIaBUATypa, KOMIBIOTEPHAs MBIIIb), CTOJ,
CTYIL

e Pabouyee MecTO yueHHKA: HOYTOYK C MOJKIIOYEHUE K ceTH «IHTepHeT» U
AIEKTPOHHBIM cepBrucam «MOILy;

e [locanounslie MecTa aJisi OOYUAIOIIUXCS: NAPMbl U CIMYIbSL O KOAUYECm8Y
VUAWUXCAL.

o KomruiekT ydeOHOTO oOOpyJoBaHUST M MeOeNnu: O0ocka MapKepHas,
mapxepwvl 0Jis1 00COK - 4 wum (4epuvlil, KPACHbBLLL, 3eNeHblll, CUHUILL), WKADbL
0J151 XpaHenust, y4eoOHo-Ha2slOHble NOCOOUsL NO KOJIUYECM8Y YUEeHUKOS.

e KOMIUJIEKT OCHOBHOTO OOOpYIOBaHUSA: MUKPOCKON  yugposoi ¢
PYKOBOOCHBOM NONIb308AMENS U NOCOOUEM O/ YUAUWUXCH, 8ecbl yYeOHble
nabopamopnvie 2nekmpouusvie ¢ USB-nepexoonuxom - cexkyHoomep
INEeKMPOHHBIU,  OOKYMEHmM-Kamepa, anmeykd YHUBEPCANbHASL — Ol
OKA3aHUsl Nepeoll MeOUYUHCKOU NOMOWU, OYKU 3AUjUMHbBIE, PEe3UHOBblE
nepyamku, KOMHIeKm cpeocms Oas UHOUBUOYAIbHOU 3auumbl, Xalam
N1aOOPaAmMOpHbIl, NAUMKA — INeKMPUYECKas ManoeabapumHas, wKag
BLIMANCHOU, CYUIUIbHAS NAHeNb Ol NOCYObl, WmMamuse 1abopamopHblil
VHUBEPCATLHDBILL.

o KomrmuiekT oOopyaoBaHus Ijisi mpeaMera “Xumusi”® KoaboHazpesamens,
KOMNIIEKM NpOOUpoK, wmamue O0as Npooupox - 5 wim, Cnupmoexa
1a6OpamopHas, 10x#cKa OISl CHCUSAHUS 8eujecms, OaHKa-KaneabHuyd
NOJUIMUNEHOBAS, IOMOK PA30AMOYHbBIU - 5 WM, TOMOK 0Nl XPAHEHUS - O
WM, KOMNIEKM CaMOKIEAWUXCSL IMUKEMOK, KOMNIEeKmM wnameinei, Habop
NUHYEMOo8, WUnyvl MmMuceibHble, OIpemKa, KOMHIEKmM CMEKIAHHbIX U
NOAUIMULEHOBBIX ODAHOK NOO PeaKmusbl, KOMNIAEKM WNPUY0s8, KOMNIEKM
NUNEemox, KOMNIeKm nocyowl 0eMOHCMPAYUOHHOT c
NPUHAONEHCHOCTNAMU, KOMNJIEKM MEPHBIX KOAO, KOMNJEKm CMAKAHO8
MEPHBIX, KOMWJIEKM CMYNoOK ¢ NeCmuKamu, Habop O 21eKmpoau3d
O0eMOHCMPAYUOHHDBILL, KOHmMeliHep Jaabopamopuviii - 10 wm, celigh
Memaniudeckuil, oOymaea toOKpaxmanibHas, oymaea iakmycosas, oymaea
VHUBEPCANbHAs ~ UHOUKAMOPHAsA,  KOMWIeKm  epuieli,  yugposas
Jabopamopus no Xumuu 015 y4eHuxa, yugposas 1abopamopus no Xumuu
0718 yuumers, mabauysl oemoHcmpayuonusie: «llepuoouueckas cucmema
anemenmos [.U. Menoeneesa», «Pacmeopumocms coneti, xuciom u
OCHOBAHULL 8 800€Y», « DNeKMPOXUMULECKULL PO HANDIHCEHULU MEMATLLO8Y.
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3.2 HNudpopmanuonHoe odecneueHue o0ydyenus. [lepeuenn yueoHbIX
usganuu u UHTepHer-pecypcos

OCHOBHBIE HICTOYHUKH:
Pymsutuc I'. E. Oprannueckast xumus. — M.: IIpocsemenue. - 2021. — 160 c.

. XomueHko. . I'. O0mas xumus. - M.: Hosag BosHa. - 2020. — 462 c.

IJIEKTPOHHBIE U3JAHUSA

1. DnextponHast 6ubaroTednas cucrema "ibooks" https://ibooks.ru/

2. U3natenbctBo "Jlanp" DneKkTpoHHO-OMOIMOTEYHAS CHCTEMA
https://e.lanbook.com/

3. DnekrponHas oubmmoreuynas cucrema "lOpaitt" https://urait.ru/library/vo

NuTepHeT-pecypcsl:
www.class-fizika.nard.ru («Knaccuas gocka st 1'0003HATEIBHBIX)).
www.interneturok.ru («Buaeoypoku 1o mpeamMeTaM MIKOJIbHON MPOrpaMMbD»)
www.chemistry-chemists.com/index.html (3;mexTpoHHbBIN JKypHAT «XUMUKH
U XUMUS»).
www.pvg.mk.ru (omumnuana «I[lokopu BopoObeBBI rOphD»).
www.hemi.wallst.ru («Xumust. O0pa3zoBaTeIbHBIN CAUT JJIS IKOJLHUKOBY ).
www.alhimikov.net (O6pa3oBatenbHBINA CANT IS IIKOJIBHUKOB).
wWww.chem.msu.su (DnekTpoHHast OMOIHOTEKA 110 XUMUH).
WwWw.hvsh.ru (GkypHaim « XuMus B IIKOJISY).
WWW.hi].ru (KypHas « XuMUs B KH3HBY ).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHOUTIIIAHBI

KOHTpOJIL u OIICHKa PE3YJILTAaTOB OCBOCHU JAUCTUITIINHBI
OCYHICCTBIIICTCA IIPCIIOAABATCIICM OKCIICPTHBIM H&6J’IIOI[CHH€M N OIICHHBAaHHCM
Ha BCCX OTallax O6y‘{eHI/I}I B IIponccCCC IMPOBCACHUA ayAHUTOPHBIX BaH}ITHfI,
Ha6JIIOI{eHI/I$I 3a BBINOJIHCHUCM M aHAJIN30M CaMOCTOATCIIbHBIX pa60T, a TaKiKcC
BBIITOJIHCHU A O6y‘—IaIOHII/IMI/IC$I WHAWBUAYAJIbHBIX SaI[aHHfI.

Pe3yabTarhl 00yyeHus:
OCBOCHHbIE YMEHUSI, YCBOCHHbIE 3HAHMS,
aAKTyaJIM3MPOBAHHBbIE KOMIIETeH M

OCHOBHBIC ITOKA3ATEJIH
OIleHKH pe3yJibTaTa

[Ipumenenue paBuUII texHuku| HWHTepmpeTaius pe3yabTaToB
0e30macHOCTH  TIpH oOparieHuu c| HaOIroneHUM 3a NesATEILHOCTHIO
XUMHUYECKON TMOCYA0H, J1abOpaTOpHbIMU M|  OOydarolierocs B mpolecce

XUMUYECKUMHU PACTBOPAMHU OCBOEHUS 00pa30BaTEIbHOM
IIPOBEJICHUE OIIBITOB IO U3YYEHUIO CBOMCTB IIPOTPAMMBI.
HEOPraHNYE€CKUX U OPTAaHUYECKUX BEIIECTB Texymuii KOHTPOJIb:
[IpoBeneHue BbIYUCIECHUS - paboTa Ha ypoKe;

— MOJIEKYJSIPHOM MacChl U MOJISIPHOM - TECTUPOBAHUE,
MAacChbl BEUIECTBA MO XUMHYECKUM - YCTHBIH O1IPOC; 3
dhopmymam - OLICHUBAaHHUE BHEAYAUTOPHOM

— MAacCOBOM  JIOJIU  PACTBOPEHHOIO CaMOCTOSITEIIbHON PabOTHL.
BELIECTBA B PACTBOPE; Py0exHBIN KOHTPOIIB!

— MaccoBOU JOJIN XUMHUYECKOTO KOHTpOJIbHAs pabora.
5JIEMEHTA B BEIIIECTBE; HNTOTOBBIN KOHTPOJIB:3a4YET

— KOJMYEeCTBAa BemiecTBa (Macchl) IO
KOJIMYECTBY BEIIECTBA (Macce)oqHOTO
U3  BEHISCTB, YYACTBYIOIIMX B
peaKiuu;

— MacChl OJIHOTO W3 TMPOAYKTOB TIO
Macce HCXOJTHOTO BEIIECTBA,
COJIEpPIKAIIETO OIPECICHHYIO JIOJTI0
MIPUMECEN;

— Maccy OJHOTO W3 TPOIYKTOB TIO
Macce  pacTBopa,  COJAEPIKaIIEro
OMpENEICHHYI0  MAacCOBYIO  JIOJIIO
OJIHOTO U3 UCXO/IHbIX BEIIECTB;

— MACCOBYIO WIH OOBEMHYIO JOJIIO
BbIXOJ]a MPOAYKTa pEaKIuu  OT
TEOPETUYECKHU BO3MOKHOTO;

— MAacCOBYIO JIOJTEO (maccy)
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XUMHUYECKOTO COEAMHEHHUS B CMECH;
pacyeTsl MOJIAPHON KOHIIEHTpaluu
pacTBOPOB M MacChl  BEIECTB
(KonMuecTBa BEIIECTBA) 110 MOJISIPHOM
KOHIIEHTpAaI1H; pacyeTsl Ha
HaXO0X/JECHUE MOJIEKYJIIPHOM
GopMynipl  Ta3000pa3HOTO BEIIECTBA
[0 €ro IUIOTHOCTH M MacCOBOM JoJie
AJIEMEHTOB WM 1O  HPOJyKTaM
CropaHusl.
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