AHHOTanus pado4yeil NPOrpaMMsbl 10 XUMHUHU
B 10 - 11 kiaaccax npopuJIbHOTO YPOBHA

[IporpaMMa 1O XMMHHM COCTaBlieHa Ha OCHOBE (elepallbHOr0  KOMIIOHEHTa
rOCyJapCTBEHHOTO CTaHAapTa CPEAHETO (TIOJIHOT0) 00IIEero 00pa3oBaHMs.

[IporpaMMa KOHKpPETH3UPYET COAEpX aHHE TMPEAMETHBIX TeM 00pa30BaTEeIbLHOTO
CTaHJapTa, AaeT NMPUMEPHOE pacupeesieHne yueOHBIX YacoB MO OCHOBHBIM pa3lienaM Kypca U
PEKOMEHIyeMYIO MOCIeI0BAaTEIbHOCTh U3YUEHHUSI TEM U Pa3ZesioB yueOHOro MpeaMeTa ¢ y4eToM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Mpolecca, BO3PACTHBIX
ocobeHHOCTeH ydamuxcs. B mporpamme ompeseneH nepedeHb JIeMOHCTpaluii, 1a00paTopHbIX
OIBITOB, IPAKTUYECKUX 3aHATUN U PACUETHBIX 3a]ad.

OcHOBHBIMU TpOOJIEMaMU XUMHUU SIBISIOTCS HU3Y4YEHHE COCTaBa M CTPOCHUSI BELIECTB,
3aBUCUMOCTH MX CBOICTB OT CTPOEHHUS, KOHCTPYMPOBAHUE BEILECTB C 3aJaHHBIMU CBOWCTBaMH,
UCCJIEIOBAaHUE 3aKOHOMEPHOCTEH XMMHUECKUX MPEBPAIICHUN U ITyTeH YIpaBIeHUs UMU B IEIIAX
MOJIy4YEeHHUsI BEIIECTB, MaTepuasioB, dSHepruu. IlosToMy, Kak Obl HH pa3inUyaluCh aBTOPCKUE
nporpaMMbl ¥ YYe€OHMKM 10 TIJIyOMHE TPaKTOBKM M3y4aeMbIX BOIPOCOB, HX YyueOHOe
coJlepkaHuEe JOJDKHO 0a3MpoBaThCsl Ha COJEP)KaHUU TPUMEPHON HIpOrpaMMmbl, KOTOpOE
CTPYKTYpUPOBAaHO MO MATH Onokam: Meroabl HaydyHOro mno3HaHUsi; OCHOBBI T€OPETUYECKOM
xumun; Heopranmueckass xumus; Opranudeckass Xxumusi; Xumus U ku3Hb. CopepikaHue 3THX
yueOHBIX OJIOKOB B IIPOrpaMMe CTPYKTYPHUPYETCS 10 TeMaM U JIeTaTH3UPYETCsl U HAIIPaBIEHO Ha
JOCTHKEHUE L€ XUMUYECKOro 00pa30BaHusl B CTapIIEH LIKOJIE.

Hean

H3yuenue xumuu 6 cmapuieii wiKojie HA NPOPUILHOM YPO6HE  HANPAGNEHO HA
oocmudicenue cnedylouux yeiei:

OCBOEHHME CHCTeMbl 3HAHMH O (QyHIAMEHTAJIbHbIX 3aKOHAX, TEOpHsX, (aKTax XHUMUH,
HEOOXOAUMBIX JUIsl TOHUMaHMsI HAyYHOM KapTUHBI MHPA;

OBJIaJIecHHe YMEHMAMH: XapaKTEPU30BaTh BECILECTBA, MATepuaabl U XUMHUYECKHE PEaKIUU;
BBITNOJIHATH J1a00paTOPHBIE SKCIIEPUMEHTHI; MPOBOJUTH PACUETHI [0 XUMHUYECKUM (popmyrnam U
YPaBHEHMSIM; OCYLIECTBIATh MOMCK XUMUYECKOH MH(pOpMALUU U OLEHUBATh €€ J1OCTOBEPHOCTS;
OpPUEHTUPOBATHCS U IPUHUMATh PELICHUS B TPOOJIEMHBIX CUTYALIUAX;

pa3sBHMTHe I03HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH B
IIPOLIECCE M3YYEHUs XMMUYECKOM HAyKHM M €€ BKJIaJja B TEXHUYECKHI IPOTrpecc LUBUIN3ALUY;
CIOKHBIX W IPOTHBOPEYMBBIX IIyTEW pa3BUTHSA HACH, TEOPHM M KOHLENLIHA COBPEMEHHOMU
XUMUH;

BOCHIUTAaHUE YOEKIEHHOCTH B TOM, 4YTO XUMHS — MOIIHBI HMHCTPYMEHT BO3JCHCTBUS Ha
OKpYXKAaloIlyl0 Cpely, M YyBCTBAa OTBETCTBEHHOCTH 3a IPHUMEHEHHUE IOJYyYEHHBIX 3HAHUN U
YMEHUH;

NpUMeHEeHHe TMOJYYeHHbIX 3HAHUH W yMeHHMi i Oe3omacHOil pa®oThl ¢ BelleCcTBaMU B
naboparopuu, OBITY M Ha IPOU3BOJCTBE; PELICHHUS MPAKTUYECKUX 3a]ad B IOBCEIHEBHOM
JKU3HU; TIPEAYNPEKICHUS SBICHHUI, HAHOCAIIMX BpEA 3J0POBBI0 UEJIOBEKA M OKpY)KAIOIIEH
cpelie; MPOBEACHUS UCCIIEeIOBAaTENIbCKUX padoT; CO3HATENILHOTO BhIOOpa Mpodeccuu, CBA3aHHON
C XUMHEH.

MecTto npeamera B 0a3UCHOM y4eOHOM IVIaHe

[Iporpamma paccuntana Ha 210 yueOHBIX yacoB. [Ipu 3TOM B HEW MpeaycMOTpPEH pe3epB
CBOOOJTHOTO yueOHOTO BpeMeHU B 00beme (21) yueOnoro vaca (mmu 10 %) 1i1st HCTIONB30BaHUS



Pa3HOOOpa3HBIX (OpM OpraHM3aliyd Y4eOHOTO Tpollecca, BHEAPCHHUS COBPEMEHHBIX METOJ/OB
06yquI/151 U negarornuycCKkmux TEXHOJIOTHH.

O0meyyeOHbIe YMeHMsI, HABBIKH M CIIOCOOBI 1eATEILHOCTH

[Tporpamma mpegycmatpuBaeT (GOPMHUPOBAHHE Yy YYAIIUXCS OOMICydyeOHBIX YMEHHHA U
HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB JEATEILHOCTH M KIIOUEBBIX KOMIETEHIMHA. B 3TOM
HANPaBIICHUU TPHOPUTETAMHU I Y4eOHOrOo Tpeamera «XUMHUs» B CTapiiedl ImKoje Ha
PO UIHPHOM YPOBHE SIBIISIIOTCS:

- YMEHHME CAMOCTOSITEJbHO W MOTHUBHUPOBAHHO OPraHU30BBIBATH CBOK I103HABATEJIbHYIO
JEATETBLHOCTH (OT MMOCTAHOBKH I1EJIH JIO TTOJIYYCHHS U OLICHKH Pe3yJbTara);

- HWCIOJIb30BaHWE DJIEMEHTOB MPUYHHHO-CIEACTBEHHOIO H CTPYKTYpPHO-(DYHKIIMOHAIIEHOTO
aHaJn3a;

- UCCJIEZIOBAaHUE HECIIOKHBIX PEATIBHBIX CBA3EH U 3aBUCHUMOCTEM;

- OIIpE/ICNICHUE CYIIHOCTHBIX XapaKTePUCTUK U3y4aeMOTo 00bEKTa;

- CaMOCTOSTENbHBIA BBIOOP KPUTEPHUEB JJIsi CPABHCHHS, COIMOCTABICHUS, OICHKH U
KJaccuukanuu 0ObEKTOB;

- IOUCK HYXXHOU MH(OPMALIUY TT0 33/IaHHOW TeMe B UCTOYHHUKAX PA3IMIHOTO THIIA;

- yYMEHHE Pa3BEepPHYTO OOOCHOBBIBATH CYXJACHHUSA, JaBaThb ONpEACICHUS, IPUBOIUTH
JIOKa3aTeIbCTBA;

- OODBSICHEHHE W3yYEHHBIX TOJIOKEHUH Ha CaMOCTOSITENbHO MOAOOPaHHBIX KOHKPETHBIX
MpUMeEpaX;

- OLICHMBaHUE U KOPPEKTUPOBKA CBOErO IOBEICHUS B OKPYKAIOIIECH CpEIe, BBINOJHEHUE B
MPAKTUIECKOHN JCITETLHOCTH U B TIOBCEIHEBHOM KU3HU IKOJIOTUICCKUX TPEOOBAHMIA;

- UCTOJIb30BaHUE MYJIbTUMEAUMHBIX PECYPCOB U KOMIBIOTEPHBIX TEXHOJIOTUN NJIsi 00paboTKH,
nepesavyn, cUcTeMaTu3anud uHopManuu, co3maHus 0a3 JaHHBIX, MPE3CHTAIUU PE3yJIbTaTOB
M03HABATEJIbHOW M MPAKTUYECKOMN AEATEIbHOCTH.

TPEEOBAHUA K YPOBHIO IIOATI' OTOBKH BbAIIYCKHHUKOB

B pe3ynvmame uszyuenus xumuu na npouiabHom ypoene yueHUuK 00axiceH

3HATH/MIOHUMATH

POl1b Xumuu 6 ecmecmeosnanuu, €€ CBA3b C APyruMu CCTCCTBCHHBIMHW HayKaMM, 3HAUCHUC B
JKU3HHU COBPEMCHHOT'O O6IJ.ICCTB8.;

eadcHenmue XumuyecKkue NOHAmMuUA . BEEeCTBO, XUMUYECKUH DJIEMEHT, aTOM, MOJIEKYJIa, Macca
aTOMOB M MOJICKYJI, MOH, paJuKal, aJUIOTPONHS, HYKJIUAbI W H30TOIBI, aTOMHbIE S-, pP-, d-
opOUTany, XUMHUYECKasi CBs3b, DJIEKTPOOTPULATEIBHOCTb, BaJEHTHOCTb, CTENEHb OKHCICHMS,
ruOpuau3anyst opouTaedl, MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, MOJIb, MOJISIpHAs Macca,
MOJISIpHBI 00BEM, BEIIECTBA MOJEKYJISPHOTO U HEMOJIEKYJISPHOIO CTPOEHUS, KOMIUIEKCHBIE
COCIMHEHMS, AUCIEPCHBIE CUCTEMBI, UCTUHHBIE PACTBOPBI, JIEKTPOJIMTHYECKAs JUCCOIUALNS,
KHMCJIOTHO-OCHOBHBIE PEAKLIMU B BOJHBIX PAaCTBOPAX, TUAPOIU3, OKUCIEHUE U BOCCTAHOBIICHHUE,
AIIEKTPOJIN3, CKOPOCTh XUMUYECKOW peakliy, MEXaHU3M peakluH, KaTalaus, TeIIoBoi 3pdexT
peaKIMy, SHTAJIBINA, TEIIoTa 00pa30BaHUs, SHTPOMUS, XUMHUUECKOE paBHOBECHE, KOHCTAHTA
paBHOBECHsI, YIJIEPOAHBIH CKeNeT, (YHKIMOHAIbHAs TpyIna, TOMOJIOTHS, CTPYKTypHas u
OPOCTPAHCTBEHHAs] HW30MEpHsl, HMHIYKTUBHBIM M ME30MEpHbIH 3PQeKTsl, 3IeKTpodu,
HYyKJIe0( U1, OCHOBHBIE TUIIBI PEAKIIUN B HEOPTaHUYECKON M OpraHN4eCKON XUMHUU;

OCHOBHbBIC 3AKOHblL XUMUU. 3aKOH COXPaHCHHA MaCChl BCLICCTB, HepI/IOJII/ILIeCKI/If/'I 3aKOH, 3aKOH
INOCTOAHCTBA COCTaBa, 3aKOH ABOFaI[pO, 3aKOH FCCCB., 3aKOH ﬂeﬁCTBYIOLHHX MacCcC B KHUHCTHKEC U
TEPMOANHAMHKE;



OCHOBHbBle meopuu XumMuu. CTPOCHHUS aTOMa, XHUMHUUYECKOW CBSA3HU, JJIEKTPOJIUTUYECKOU
JTUCCOITMAIINN, KHCJIOT W OCHOBAaHWM, CTPOCHHUS OPTraHUYECKHX COCIUHEHUU (BKIIIOUas
CTEPEOXUMHUIO), XUMUUYECKYIO KHHETUKY U XUMHYECKYIO TEPMOIUHAMUKY

Knaccugukayuio u HOMeHKIamypy HEOPraHUIECKUX U OPraHMYECKUX COCAMHCHUM;
npUPOOHble UCHOYHUKU YTIIEBOIOPOIOB H CIIOCOOBI X NepepabOTKH;

eeujecmea u Mamepuanvl, WUPOKO UCHOIb3YeMble 6 NPAKMUKe. OCHOBHBIE METaUIbl U
CIIaBbl, TpaduT, KBapi, CTEKJIO, ILEMEHT, MHUHEpPaJIbHbIC YyIOOpEHHs, MHUHEpaJIbHBIC U
OpPTaHWYECKUE KUCIIOTHI, MIEIOYH, aMMHAK, YIIIEBOIOPOAbI, ()EHOJ, aHWIMH, METAHOJ, 3TaHOII,
STUJICHTJIMKOJb, TIULEPUH, (OpMaNbIETua, aleTalbJACTU/l, aleToH, TJII0K03a, caxaposa,
Kpaxmall, KJIeT4aTKa, aMUHOKUCIIOTBI, OCJIKH, HCKYCCTBEHHBIC BOJIOKHA, KaydyKH, IIACTMACCHI,
JKUPBI, MbLTa U MOIOIIIUE CPE/ICTBA;

yMeTh

Ha3biamp N3Y4CHHBIE BEIIECTBA [10 «TPUBUATIBHOW» U MEXAYHAPOJIHON HOMEHKIIATYpaM;

onpedejmmb: BAJICHTHOCTb U CTCIICHb OKUCIICHUSA XUMHUYCCKUX DJJICMCHTOB, 3apsJ HWMOHA, TUII
XUMHYECKOM CBA3U, NPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJI, THUII KpHCT&J’IJ’IH‘lCCKOﬁ PCLICTKU,
XapaKTEp CpCAbl B BOAHBIX paCTBOpaAX, OKUCIIMTEIIbL U BOCCTAHOBUTCIIb, HAIIPABJICHUC CMCIUICHU A
PaBHOBCCHA I1I0J BIMAHHUCM PaA3JIMYHBIX q)aKTopOB, HU30MCPBI U I'OMOJIOTH, ITPHHAAJICKHOCTDH
BCIICCTB K pPa3JIMUYHBIM KJaCCaM OPraHH4YCCKUX COCZII/IHGHI/IfI, XapaKTCPp B3aMMHOI'O BJIMAHUA
aTOMOB B MOJICKYJIaX, TUIIbL peaKI_II/Iﬁ B HeOpFaHquCKOﬁ n OpFaHH‘IGCKOﬁ XHUMHU,

xapakmepuzoeams. S- , P- U O-d27€MEHTHl [0 HMX IOJOXKCHHIO B IEPHOIUUCCKON CHCTEME
JA.N.Menneneena; o0mue XUMHUYCCKHE CBOMCTBA METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KIJIACCOB
HEOPraHWYECKHX  COCAMHEHUH; CTPOGHME W  CBOWCTBA  OPraHMYECKUX  COCTUHEHUM
(YriieBoiopoJioB, CIHUpPTOB, (EHOJIOB, AIBJACTUIOB M KETOHOB, KApOOHOBBIX KHCIOT, aMHUHOB,
AMUHOKHCIIOT U YTJIEBOJIOB);

00bACHAMY . 3aBUCUMOCTb CBOICTB XMMHUYECKOTO AJIEMEHTa M 0Opa30BaHHBIX MM BEIIECTB OT
MOJOKEeHUss B nepuoanueckoit cucreme J.M. MenneneeBa; 3aBUCUMOCTh  CBOMCTB
HEOPraHMYECKUX BEIECTB OT WX COCTaBa M CTPOCHHUS;, MPUPOJY U CIOCOObI 00pazoBaHUs
XUMUYECKON CBSI3M; 3aBUCHMOCTH CKOPOCTH XUMHYECKOW pEaKIMU OT Pa3IuYHBIX (PaKTOpOB,
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUH OT CTPOCHUS UX MOJIEKYI;

BLINOJIHAMb XUMUYECKUU IKCHepuMeHm TIO: PACIO3HABAHUIO BAXKHEMIIMX HEOPraHWYECKHX U
OpTraHU4YC€CKUX BCHICCTB, IMOJYYCHHUIO KOHKPCTHBIX BCHICCTB, OTHOCANIMXCA K H3YYCHHBIM
KJIacCaM COEMHEHU;

npo6oOUmMsb PacUYEThl M0 XUMUUYECKUM (pOpMyliaM U ypaBHEHUSIM peakLuii;

ocyujecmenams CaMOCTOATENbHBIM MOUCK XUMHUYECKOH HMH(POpPMALUU C HCHOJIb30BAHUEM
pPa3IUYHBIX HMCTOYHHMKOB  (CIIPAaBOYHBIX, HAy4YHbIX M HAy4YHO-TIONYJSPHBIX  U3JaHUI,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MIHTepHeTa); NCIOIb30BATh KOMITbIOTEPHbIE TEXHOJIOTUU
JUIst 00paboTKM U nepesaun HH(OPMALIMY U €€ MIPEICTAaBICHMs B pa3Iu4HbIX (popmax;

HCHOJIB30BaATDH npuoﬁpeTeHm)le 3HAHUA U YMECHUSA B l'lpaKTl/I‘{eCKOi/i JACATCJIBbHOCTH U
NMOBCETHEBHOM XKM3HHU IS

- IOHMMaHHS TJI00aIBHBIX Hp06JICM, CTOAINUX TMCpCH HYCIOBCUCCTBOM: JKOJOTMYCCKUX,
SHEPTCTUUCCKHUX U CBIPbCBBIX;

- 00BACHEHUSI XMMHUYECKUX SIBJICHUN, MPOUCXOASAIIUX B IPUPO/E, OBITY U Ha MPOU3BOJICTBE;
- DKOJIOTHYECKH IT'PaMOTHOTO MOBEJICHUSI B OKPYXKAIOILIEH Cpee;

- OLICHKM BIIMSHMS XUMHUYECKOI'O 3arpsi3HEHMS OKPYKAIOLIEH Cpelbl Ha OpraHU3M YelIOBEKa U
JPYTU€E )KUBbIE OPTAaHU3MBI;

- Oe3omacHoM paboTHI C BelIecTBaMu B 1abopaTopuu, OBITY M Ha TIPOU3BOJICTBE;



- onpez[eneHmI BO3MOXHOCTHU HpOTCKaHI/ISI XUMHWYCCKUX npeBpameHI/Iﬁ B pa3JII/I‘-IHBIX yCJIOBI/ISIX nu
OIICHKH UX ITOCIICICTBHIL;

- paCllIO3HaBaHHUA U HHCHTH(bHKaHHH BayKHEHIITHX BECIIECTB U MaTCpHUaIOB,
- OICHKHM Ka4ye€CTBa MMUTHEBOM BOABI U OTACIBHBIX ITHIIEBBIX ITPOAYKTOB,

- KPUTUYECKOH OLIEHKH JIOCTOBEPHOCTH XHMHUYECKON uH(GOpMaluy, MOCTyNawmel u3
Pa3IUYHBIX UCTOYHUKOB.



