PaGouas mporpamma no yueOHOMY MpeaMeTy «XHUMHs» Ha YPOBEHb CPETHEro O0IIero
obpazoBanwus (10-11 i1.) paspaboTaHa B COOTBETCTBHH:
— ¢ llonoxenuem o mopsake pa3pabOTKH W yTBEpKIEHUS pabodux MporpamMm y4eOHBIX
npeameroB MbOY «HosoTpouriikas COLI»;
—  YyeOHBIM IUTaHOM, KaleHAapHbIM yueOHbIM rpadguxom MBOY «Hootpourkas COL»;
— Ha OCHOBe TpeOOBaHWU K COJEpKaHWUI0O W  pe3yiabTaTam ocBoeHus OCHOBHOM
00pa3oBaTeNnbHON MporpaMMbl cpenHero odmiero odpaszoBanuss MbBOY «HoBotpouiikas
COI».
Pabouas nporpamma peanusyercs ¢ ucnosnb3zoBanuem Y MK:
Vueonuk: Pymsuruc I'. E., ®enpnman @. I Xumumsa. 10 kmacc. @K T'OC: - M.:
IIpoceenienue, 2008.
Vueonuk: Pymsuruc I'. E., ®enpaman ®@. I Xummsa. 11 xmacc. K T'OC: - M.:
IIpoceenienue, 2009.

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKHU BbIITYCKHUKOB

B pe3ynomame uzyuenusn xumuu Ha 6a3080Mm ypoGHe yUEHUK 001#CeH 3HATH/TIOHUMATh

sajicHelluue XumuyecKkue nOHAMUA . BELECTBO, XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHAas W MOJIEKYJISIpHAash MacChl, MOH, AJUIOTPOIHs, U30TONbI, XMMHUYECKas
CBSI3b, DJIEKTPOOTPULIATENBHOCTh, BAaJIEHTHOCTb, CTEIEHb OKHCIIEHHUS, MOJIb, MOJISIpHAas Macca,
MOJIIDHBIA 00bEM, BelIlecTBa MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOEHHUs, PAacTBOPHI,
QIIEKTPOJIMT M HEIJNEKTPOJIUT,  DJIEKTPOJUTHYECKas  JUCCOLUALUS, OKHUCIUTENIb U
BOCCTAHOBUTENIb, OKHCJICHHE M BOCCTAaHOBIEHHUE, TEIIoBOW d((eKT peakuuu, CKOPOCTh
XUMHYECKOM  peaklMM, KaTaliu3, XUMHUYECKOE paBHOBECHE,  YIJIEPOIHBIH  CKEJeT,
GbyHKIIMOHAIbHAS TPYIINA, U30MEPUSs, TOMOJIOTHUS;

OCHOGHble 3AKOHbB!I XUMUU. COXPAHEHUS Macchl BEIIECTB, IIOCTOSHCTBA COCTaBa,

MEPUOIUYECKHI 3aKOH;

OCHOGHble meopuu Xumuu. XUMHUUYECKONM CBA3H, D3JIEKTPOJUTHYECKON JUCCOLUAIUHY,
CTPOEHHUSI OPIrAHUYECKUX COCAUHEHU;

sajicHellue geuwlecmea U Mamepuasvl. OCHOBHbIE METAJIbl U CIUIABbI; CEpHasi, COJIAHAs,
a30THasl U YKCYCHasl KHUCJIOTHI; IIENI0OYM, aMMHUaK, MUHEpalbHbIE yI0OpEeHUs, MeTaH, ATHIIEH,
aleTuiieH, OEH30J1, 3TAHOJI, XXUPbI, MblLIa, IJIIOKO3a, caxapo3a, Kpaxmal, KierdaTrka, OesKwu,
VCKYCCTBEHHBIE M1 CHHTETUYECKHE BOJIOKHA, KAY4yKH, IIJIaCTMAaCCHI;
yMeTh

Ha3bl6amp N3YUCHHBIE BEIIECTBA 10 «TPUBHAIBHOW» WM MEXKYHAPOIHON HOMEHKIIATYPE;

onpeodenams. BaAJCHTHOCTb U CTENEHb OKUCICHUSI XMMHUECKHUX 3JI€MEHTOB, TUIl XUMUYECKON
CBSA3M B COCIUHEHMSX, 3apsA] MOHA, XapakTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPraHMYECKHX
COEIMHEHUH, OKUCIUTENb U BOCCTAHOBUTEIIb, IPUHAIJIC)KHOCTh BELIECTB K Pa3IMYHBIM KJlaccam
OpPraHMYECKUX COEAUHECHU;

Xapakmepu3zoeamyp’. SJIEMEHTbl MalbIX NEPUOJOB MO HX MOJIOKEHHUIO B IEPUOIUYECKON
cucreme J[.Ml.MenzaeneeBa; o0uue XUMUYECKHE CBOWCTBA METANIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX M OPraHMYECKHUX COEAMHEHUMN; CTPOCHHE M XHMMHYECKHE CBOMICTBa
W3YYEHHBIX OPraHUYECKUX COCIUHEHMI;

00vbACHAmMY. 3aBUCUMOCTh CBOWCTB BEIIECTB OT HX COCTaBa U CTPOEHUS; NPUPOTY
XUMHUYECKOH CBSI3M (MOHHOW, KOBAJIEHTHOH, METAJJIMUECKOH), 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peaKIMH U TOJI0KEHUSI XUMUYECKOTO PaBHOBECHS OT Pa3JINYHBIX (PaKTOPOB;

6bINOJIHAMb XUMUYECKUIL IKCHEPUMEHN TIO PACTIO3HABAHUIO BAKHENIINX HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB;

npoeoOums CaMOCTOATENBHBIM TOUCK XHWMHYECKOM WH(pOpMAlMM C HCHOJIb30BAHUEM
Pa3IMYHbBIX UCTOYHUKOB (Hay4YHO-TIONMYJISPHBIX U3AaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); MCMNONB30BaTh KOMIBIOTEPHBIE TEXHOJOTMM JUII OOpabOTKM U mepesadu
XUMHUYECKON MHPOpPMAIUH U €€ IPECTaBICHUS B pa3INuHbIX (opMax;



HCNOJIb30BATh NPHOOPETeHHbIe 3HAHUSI M YMEHHSI B NPAKTHYECKO# JesiTeIbHOCTH M
NOBCEAHEBHOM KU3HM JJIS:

00BSICHEHUS] XUMUYECKUX SIBIICHUH, IIPOUCXOIAIINX B IPUPOJIC, OBITY U HA MMPOU3BOJICTBE;

OTIpEeJIeIICHUS] BO3MOYKHOCTH MPOTEKAHHUS XUMHUUECKUX TPEBPAICHHIA B PA3JIMYHBIX YCIOBHSIX
U OIICHKH HX MOCJICICTBHUIL;

9KOJIOTUYECKH TPAMOTHOTO TIOBEICHUS B OKPYXKAFOIIEH cpelie;

OIICHKH BJIMSIHUSI XUMHUYECKOTO 3arpsi3HEHUSI OKPYKAIOIIEeH Cpellbl Ha OPraHu3M YeloBeKa W
NPYTHUE )KUBBIC OPTaHU3MBI,

06e3omacHOro OOpamIeHuss C TOPIOYUMH M TOKCHYHBIMH BEIIECTBAMH, J1aOOpaTOPHBIM

000opyI0BaHUEM;

MPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIICHTPAIMH B OBITY M Ha IPOU3BO/ICTBE;
KPUTUYECKON OIEHKH JOCTOBEPHOCTH XMMHUYECKOH HH(OpMAIuu, MOCTYHAroIed W3 pa3HbIX
HUCTOYHUKOB.

COAEPXAHUE YYEBHOI'O IIPEAMETA
10 KJIACC
BBenenue 44

Teopm{ CTPOCHHUA OPIraHUYCCKUX COG,Z[PIHGHPIIZ. yFJ’IepOI[HHﬁ ckenet. Pagukaresl.
CDYHKI_[I/IOHB.JIBHLIG TPYIIIIBI. I'omonornueckuit paa, roMOJIOTrd. CT}T)YKTypHaH HU30MCpU-. Turnbr
XUMHUUYECKHUX CBSI3CH B MOJICKYJIaX OPraHuvICCKUX COCIUHECHUM.

Yraesogopoanl 23 4

Knaccudukanus u HOMEHKIATypa OpraHU4eCKUX CoeTuHEHU. XMMUYECKUEe CBOWCTBA
OCHOBHBIX KJIACCOB OPraHUYECKHX COCTUHEHHUH. YTIIEBOAOPOIbI: ATKAHbI, AJIKCHBI U IUEHBI,
aNKUHBL, apeHbl. ['oMonornueckuit psia, romonoru. CTpykrypHas uzomepus. [Ipupoansie
HMCTOYHUKH YTJIEBOJOPOIOB: HEDTH M MPUPOIAHBIN Ta3.

Kucaopoacoaepxamme coequneHust 264

Kucnopoacoaepxarniue COeTMHEHUsI: OJTHO- © MHOTOATOMHBIE CITUPTHI, (DEHOJ, aTbJICTHIbI,
OJIHOOCHOBHBIE KApOOHOBBIE KUCIIOTHI, CJIOXKHBIEC A(UPBL, JKUPBI, YTIICBOIBI.

A3oTcoaepxxanue coefUHeHUA 84

A3oTconepikalie CoeIMHEHNs: aMUHbI, aMUHOKHUCIIOTBI, OEJIKH.

HckyccTBeHHBIE 1 CHHTETHYECKHE NTOJIMMepPb] 7 4

[TosmmMmepsl: TIaCTMACCHI, Kay4yKHU, BOJIOKHA.

JKCIepUMEHTAJIbHbIE OCHOBBI XUMHH ( HE TPEOYIOT OT/JEJIbHBIX YacOB ISl U3YUECHHUS])

[IpaBuna 6e3omacHoCTH MpU paboOTe C €AKUMHU, TOPIOYUMHU U TOKCUYHBIMH BEIIECTBAMH.
KavecTBeHHBIN 1 KOJTMYECTBEHHBIN aHaIu3 BelecTB. KauecTBeHHbIE peakIiuy Ha OTIEIbHbIE
KJIACCBHI OPIraHUYECKUX COCITUHEHUN.

XuMHus H )KU3Hb XuMus u 370poBbe. ( He TPeOYIOT OTJENbHBIX YacOB I U3YUEHHUS])



JlexapcTBa, (hepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEpaJIbHbBIE BOJIbL. [IpoGiieMbl, CBsI3aHHBIE C
IPUMEHEHHUEM JIEKapCTBEHHBIX MpernapaToB. XuMus U nuina. KamopuitHOCTb XKHPOB, OEITKOB U
YTJIEBOJOB.

O0o0menne 3HAHUH 110 OPraHNYeCKOH XUMHUHM 24

Knaccudukanust 1 HOMEHKJIaTypa OPraHMYeCKUX COSAMHEHUH. XMMUYECKUE CBOKCTBA
OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHEHMI. [ 'eHeTHYeCKas CBSI3b OPraHuYeCKUX
COEIMHEHMI.

Wnentuduxaius opraHn4eckiux coelMHeHul, OOHapyKeHue PyHKIIMOHAIBHBIX TPYIII.

XuMus B TOBCEAHEBHOM XKM3HU. Morolie u yucTamuye cpeactaa. [IpaBuia 6e3omnacHoi paboTs
CO CpeICTBaMH OBITOBOM XUMUH.

COJAEPXAHUE YYEBHOI'O IIPEJIMETA
11 KJIACC
MeTOJIbI IMO3HAHHUYA B XMMHMH. TeopnTuquRne OCHOBBbI XI/IMI/II/I.-3'I

HayuHble MeTO/1bI MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHHI. Pob SKCcIieprMeHnTa u TEOpHH B
xumMuH. MojenpoBaHue XuMU4eckux rmpoieccos. [IpaBuna TexHuku 6€30MacHOCTH B KaOUHETE
xuMuH. AToM. Xummuaeckuii anement. M3otomsl. [IpocTeie u ciioxxHble BemecTBa. ATOMHBIE
opOuTanu. s-, P-3JEMEHTHI.

Iepuoauyeckuii 3aK0OH M MEPUOANYECKAS CUCTEMAa XUMHUYecKnX djieMeHToB I U
MeHaeeeBa Ha OCHOBE YUYCHUS O CTPOCHHMHU aToMa -S54

ATOMHBIE OpOuTANH, S-, P-, d- 1 f-351eKTpOHBI. OCOOEHHOCTH pa3MEIICHHUS FIEKTPOHOB
M0 OpOUTANSIM B aTOMaX MaJIbIX U OOJBIIUX MEPUOJIOB. DHEPTETHUECKHUE YPOBHU, MTOAYPOBHHU.
CBs13b NEPUOINYECKOTO 3aKOHA U MEPUOANUECKON CUCTEMBI XMMHUYECKUX 3JIEMEHTOB C TEOpUEN
cTpoeHus aToMoB. KOpOTKUil U JUTMHHBIN BapuaHThl TAOIUIBI XUMHUYECKHUX DJIEMEHTOB.
[TonoxxeHue B mepHOIUYECKON cucTeMe XumMuueckux 3remenToB /1. 1. MenneneeBa Bogopoaa,
JJaHTAaHOU 0B, aKTUHOU 0B 1 I/ICKyCCTBeHHO HOJ'Iy‘-ICHHI)IX 3JICMCHTOB.

BajieHTHOCTE ¥ BaJIEHTHELIE BO3MOKHOCTH aTOMOB. HepI/IO)II/ILIeCKOC N3MCHCHHUEC BAJICHTHOCTHU U
pa3MepoB aTOMOB.

PacueTHbie 3aga4u. Brrunciaenus Macchl, 00beMa WITA KOJIMYECTBA BC€HIICCTBA I10 HU3BECTHOM
Macce, 06’BeMy HJIM KOJIMYCCTBY BCHICCTBA OJHOTO M3 BCTYIIUBIINX B PCAKIHUIO UIIN
MOJIYYHMBHIUXCA B PE3YJIbTATC PCAKIIUU.

Crtpoenue BemecTsa 94

Xumuueckas cBsi3b. Busibl 1 MexaHH3Mbl 00pa3oBaHMsI XUMUYECKOH cBsi3u. loHHas
cBs3b. KatnoHsl n annonsl. KoBaneHTHast HenousspHas cBs3b. KoBaneHTHas noJisipHast CBSI3b.
OneKTpoOoTpULATENIbHOCTh. CTENEHb OKUCIEHN. MeTauueckas cBs3b. BogopoiHas cBs3b.
[TpocTpaHCcTBEHHOE CTPOEHUE MOJIEKYJI HEOPTaHMUECKUX M OPTaHUYECKUX BEIIECTB.



Turnbl KPUCTATUIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.
[TpuunHB MHOTOOOpAa3usl BEIIECTB: N30MEPHsI, TOMOJIOTHSI, aJUIOTPOIHS, U30TOMHSL.

Hucnepcubie cucteMbl. Mictunabie pacTBOpbl. CIocOOBI BRIpAXKEHHS KOHIIEHTPAIIUH PaCTBOPOB:
MaccoBas J10JIsI pACTBOPEHHOTO BEIIECTBA, MOJIIpHAas KOHIICHTpalus. KoJiouiHbIe pacTBOPHI.
305u, Teu.

JemoHncTpanuu. Mojienu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUTHUECKUX
KpUCTAITMYECKUX peteTok. Dpdext Tunnans. Moaenan MOIeKya H30MEPOB, TOMOJIOTOB.

[TpakTrueckas padota. [I[puroroBieHne pacTBOPOB € 3aIaHHONW MOJISIPHOW KOHIIGHTpAIUECH.

Pacuernpie 3agaun. Beruncienne Macchl (KOJIMYECTBA BEIIECTBA, 00beMa) IPOAYKTa PEAKITIH,
€CJIM JUIS €0 MOJYYEHUs JIaH pacTBOP € ONPEAEIEHHON MACCOBOM J0JIE HCXOJHOIO BEUIECTBA.

Xumuyeckue peakuuu 134
Knaccugukarus XuMu4ecKux peakiuii B HEOpraHu4ecKoi 1 OpraHu4eckoi XUuMHH.

CKopoCThb peakiuy, ee 3aBUCUMOCTh OT Pa3IUYHbIX (PAKTOPOB. 3aKOH JEHCTBYIOIINX Macc.
Oueprus aktuanuu. Karanus u karanuzaropbl. OOGpaTuMoCTh peakuuid. XUMHUECKOe
paBHOBecue. CMeleHue paBHOBECHS 110 ICUCTBUEM Pa3IMIHBIX (akTopoB. [Ipuniun Jle-
HlaTense. [Ipon3BOACTBO CEPHOM KHCIOTHI KOHTAKTHBIM CIIOCOOOM.

OnekTpoauTrueckas aucconuanus. CunbHbIe U caadbie 3JeKTPOIuThl. KucioTHO-OCHOBHbIE
B3aMMOJICHCTBYS B pacTBopax. Cpea BOJHBIX paCTBOPOB: KUCHAsl, HEHTpaIbHAs, IEIOTHAS.
Nonnoe npoussenenue Boabl. Bomopoausrit nokasarens (pH) pactBopa.

anponm OpraHN4YCCKHUX U HCOPTaHUYCCKHX COG,I[I/IHCHPlﬁ.

I[eMOHCTpaI_II/II/I. 3aBHCHMOCTD CKOPOCTH pCaKIIMH OT KOHOCHTpAIUU U TEMIICPATYPHI.
Paznoxenue MEepoKCHuIa BOAOPOAa B MIPpUCYTCTBUU KAaTaJIU3aTOpPA. OnpeneneHI/Ie CpEabl paCTBOpA
C IIOMOUIBIO YHUBECPCAJIILHOTO UHAUKATOPA.

.Ha60paTOpHI>IC OIIBITEI. HpOBeI[eHI/Ie peaKI_II/Iﬁ HOHHOT0 0OMEHa I XapaKTCPpUCTUKA CBOICTB
SJICKTPOJINTOB.

[TpakTryeckas pabora. BiusHue pa3nuyHbix (pakTOPOB HA CKOPOCTh XUMHUECKON PEaKLIUH.

Pacuernble 3agaun. Beruncienust Macchbl (KOJIMUECTBa BElIECTBA, 00beMa) MPOJIyKTa peaklnu,
€CJIM U3BECTHA Macca UCXOIHOTO BEIIECTBA, COAEPIKALIETO ONPEIEICHHYIO JOI0 IpUMecen

Heopranuveckas xumust Merasibi 134

ITonoxenne MeTamIoB B IEPUOANYECKON cucTeMe XUMHUYecKuX nemeHToB J[. M. Menneneesa.
OO61ue cBoiicTBa METaIOB. DJIEKTPOXUMUYECKUH sl HanpsDKeHUH MetaioB. OO0miue
CrocoObl NOTYYEHUS METAIUIOB. DJIEKTPOJIN3 PACTBOPOB U paciuiaBoB. [lonarue o koppozuu
MeTauioB. CriocoOb! 3aIUThI OT KOPPO3UH.

0O0630p MeTAIIOB INIaBHBIX MOATPYNH (A-TpyIi) NepUOIUYECKON CUCTEMbl XUMUYECKUX
JJIEMEHTOB.



00630p MeTaioB MOOOYHBIX TTOATPYMI (B-rpyrim) mepuoanuecKkoi CHCTEMbl XUMHUYECKUX
AJIEMEHTOB (M€]lb, IMHK, TUTAH, XPOM, KEJI€30, HUKEIIb, IIJIATHHA).

CIutaBbl METAIIOB.
OKcuabl ¥ THAPOKCHIBI METAJLIIOB.

Hemonctpanuu. O3HaKOMIICHHE ¢ 00pa3iaMi METAJUIOB U UX COeIMHEeHUI. B3anmonelicTBre
HIEJIOYHBIX U IIEJI0YHO3EMEeNbHBIX METAIIJIOB ¢ BOOK. B3anMoaelicTBre Me ¢ KUCTIOPOJIOM U
cepoit. DnekTponu3 pactBopa xyuopuaa meau(Il). OnpITel MO KOPPO3UH METALIIOB U 3aLTUTE OT
Hee.

JlaGopaTopHbIe OmbITH. B3anmoaelicTBUE IMHKA ¥ JKelle3a C paCTBOPaMHU KUCIIOT U IIEI0YCH.
3HaAKOMCTBO C 00pa3liaMH METAJIJIOB M MX pyJaMu (paboTa ¢ KOJUISKITUSIMU).

PacueTHrie 3aJa4du. PacdeThl mo XuMHYEeCKUM YpaBHCHHAM, CBA3aHHBIC C MacCOBOH HOHCI;'I
BbIXOJa ITPOAYKTA pCAKIIUHU OT TCOPECTUICCKH BO3MOKHOI'O

Hemerananl -84

00630p cBoiicTB HeMETAILTOB. OKHUCIUTETFHO-BOCCTAHOBUTEILHBIE CBOMCTBA TUITMYHBIX
HemeTauioB. OKCHIBI HEMETAJUIOB M KHCIOPOACOAEpIKaIIre KUCIOTH. Bogopoanbie
COCMHEHUS] HEMETAJLIOB.

Hemonctpamuu. O6pasibl HemetamuioB. O0pa3ibl OKCHI0B HEMETAIUIOB U
KHCJIOPOICOIepKAIIMX KHCIIOT. ['operne cepsl, pocopa, xKeneza, MarHusi B KUCIOPOJE.

JlaGopaTopHbIe OMBITH. 3HAKOMCTBO C 00pa3laMi HEMETAJUIOB U UX IPUPOIHBIMH
coerHEeHUsIMH (paboTa ¢ KOJUIeKIUsIMH). Pacrio3HaBanue XJI0pua0B, Cyinb(paTroB, KapOOHATOB.

I'eneTnyeckas cBA3b HECOPraHUIE€CKUX U OPraHu4e€CKMX BEIIECTB. HpaKTI/IKyM -13u
I'eneTnyeckas cBA3b HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB.

HpaKTI/IKYMI PCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4 110 HeOpraHquCKOﬁ XUMHHU; pCUHICHUC
SKCHICPUMCHTAJIbHBIX 3a/1a4 110 OpFaHquCKOﬁ XUMHUH; PCIICHUC ITPAKTHYCCKUX PACUCTHBIX
3ala4; INOJYUCHHUC, CO6I/IpaHI/IC " pacClioO3HaBaHHUC I'a30B; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 I10
OMPCACIICHUIO IJIACTMACC U BOJIOKOH.

XHUMHA ¥ KU3HD 24

XHUMHYECKHE BEIIECTBA KaK CTPOUTCJIBHBIC U ITOACIIOYHBIC MaTCPpHAJIbI. BeIlIeCTBa,
HCIIOJI3YCMbIC B nonnrpacbm/l, JKUBOIIMCH, CKYJIIBIITYPC, apXUTCKTYPC. O6H_II/IC MMpEACTABJIICHUS O
MMPOMBIINIJICHHBIX crocodax MOJYYCHUSA XUMHNYCCKUX BCIICCTB (Ha MMpuUMEpEC MpoOnu3BOACTBA
CCpHOfI KI/ICJIOTBI). XHUMHYECKOe 3arpsA3HCHUC oxpyxcaromeﬁ CpcAabl U €ro 1nocjacaACTBUA. brrToBas
XUMHYECKasd rpaMOTHOCTD.

IToBTOpEeHne 24
Crpoenue BeniectBa. CTpoeHHe aToMa

OKHCIUTEIbHBIC-BOCCTAHOBUTEIIHLHEIC p€aKkuuu






