AHHOTANUA K padoyeil mporpamme
10 XUMHUU

nasa 10-11 kaaccoB
Pabouas mporpamma y4eOHOTO MpenMera «XUMHsD MpeIHa3HaueHa I 00yJaronInXcs
10-11 knaccoB, cocTaBieHa Ha OCHOBAaHHUH CIIEAYIOUINX TOKYMEHTOB
®enepanpublit 3akoH No273 «O0 obpazoanuu B Poccuiickoit @eaepanumn» ot 29.12.12
OKI'OC nns 10-11 xnaccos
OOIT OO0 MOAY «I'umuazusiNe8»
[onosxxenne o padoueii mporpamme MOAY «'umuazust Ne8»»

[1nanupyeMble pe3ysbTaThl y4€OHOro NpeaMeTa, Kypca
B pezynemame uzyuenus xumuu na 6a3060M ypogHe 6bINYCKHUK OONICEH 3HAMb / HOHUMAND '
. BAKHEUIIINE XMMUYECKHE MTOHATHUSA: BEIIECTBO, XMMUYECKUI JIIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEJIbHBIE aTOMHAs M MOJIEKYJISIPHAsI MacChl, MOH, AJZIOTPOIIMS, U30TOMBI, XUMHYECKast
CBA3b, DIEKTPOOTPHULIATEILHOCTD, BAJICHTHOCTbD, CTEIIEHb OKUCIICHHUS, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIM 00BEM, BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI, PACTBOPBI,
NMEKTPOJIUT U HENIEKTPOJIUT, JIEKTPOIUTHYECKAS JUCCOLMALINS, OKUCIUTEID U
BOCCTaHOBUTEJb, OKUCIEHHE U BOCCTAHOBJIEHHE, TETIIOBOU 3 -()eKT peakuu, CKOpoCTh
XUMUYECKON PEAKINHU, KaTallnu3, XMMUYECKOE PABHOBECHE, YIIIEPOJHBIN CKENET,
(GyHKIMOHAIbHAS TPYIa, H30MEpHsi, TOMOJIOTHUS;

. OCHOBHBI€ 3aKOHBI XUMHH: COXPAHEHUSI MACChI BEIIECTB, MOCTOSHCTBA COCTAaBA,
MEePUOINYECKUI 3aKOH,;

. OCHOBHBIE€ TEOPUU XUMHH: XUMUYECKOM CBSI3HU, AIEKTPOIUTUUECKON TUCCOIMAIINH,
CTPOEHUS OPraHUYECKUX COCTMHEHUI;

. Ba)KHEHININE BEIIECTBA M MAaTEPUAJIbl: OCHOBHBIE METAJIIIBI M CILIABBI; CEpHAs, COJISTHAS,
A30THAs U YKCYCHAs KUCIOTHI, EJI0YH, aMMHaK, MUHEpaJIbHbIE YI0OpEHUs, METaH, dTHJICH,
areTusIeH, OCH30J1, TaHOJI, )KUPHI, MbLJIa, TII0K03a, caxapo3a, KpaxMal, KjIeT4aTka, 0Ky,
HMCKYCCTBEHHBIC M CHHTETHUECKHE BOJIOKHA, KAydyKH, TUIACTMACCHI;

yMeThb:

. Ha3bIBaTh U3yYEHHBIE BELIECTBA [0 «TPUBUAIBHOIN MM MEXKIYHAPOAHOU
HOMEHKJIATYpe;

® ONpCACIIATh: BAJICHTHOCTD U CTCIICHb OKUCIICHUA XUMHUYCCKUX 3JIEMCHTOB, THUII
XUMHUYECKOH CBSI3U B COCIUHCHUAX, 3apsad HOHA, XapaKTEP CPEAbl B BOAHEIX pacTBOpax
HCOPraHUYCCKUX COCHHHCHHﬁ, OKHCIUTEIIb U BOCCTAHOBUTEIIb, IPUHAIJIC)KHOCTh BEIICCTB K
Pa3IMYHBIM KJIacCaM OPraHu4CCKuX COC,Z[I/IHCHPlﬁ;

® XapaKTepUu30BaTh. 3JICMCHTBI MAJIBIX IICPHUOJOB 110 UX ITOJIOKCHUIO B HCpHO,I[H‘IGCKOfI
CHUCTEMC H.H.MeHI{eJ’IeeBa; O6H_II/Ie XHMHYECKHE CBOMICTBA MCTaIJIOB, HCMCTAIJIIOB, OCHOBHBIX
KJIACCOB HCOPraHMYCCKUX U OPIraHUYCCKHUX COGEHHGHHﬁ; CTPOCHHUC U XUMHUYCCKHUC CBOMCTBa
HU3YUCHHBIX OPraHU4YCCKUX COGﬂHHeHHﬁ;

® OOBACHATE: 3aBUCUMOCTE CBOICTB BCHICCTB OT UX COCTABa U CTPOCHUA; IIPUPOY
XUMHYECKOM CBSI3HU (HOHHOﬁ, KOBaHCHTHOﬁ, MeTaHHquCKOﬁ), 3aBUCUMOCTDb CKOPOCTH
XUMHYECKOM pC€aKuun U IOJIOKCHUA XUMHWYCCKOI'O PAaBHOBECHUSA OT PA3JIMYHBIX (1)aKTOp0B;

° BBINIOJTHATh XUMUYECKHM OKCIICPUMCHT I10 PACTIO3HABAHHUIO BaKHEUIINX HCOPraHN4YCCKUX
1 OPraHUYCCKUX BCIICCTB;

. MIPOBOJIUTH CAMOCTOSITEIbHBIHN MOMCK XMMHUYECKON MH(OPMAIMK ¢ HCII0JIb30BaHUEM
Pa3IUYHBIX HCTOYHHUKOB (HayYHO-TIOMYJISIPHBIX M3/1aHUI, KOMIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WHTepHeTa); UCI0JIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHUH /ISl 00pabOTKH U epeaayn
XUMUYECKON MH(POPMALIH U €€ MPEICTABICHUS B Pa3INUYHbIX popMaXx;

HCIIOJIb30BAaTh HpI/I06pCTCHHBIC 3HAaHUA U YMCHHS B HpaKTH‘{CCKOf/'I ACATCIIBHOCTHU U
MMOBCEIHEBHOM JKU3HU IJIS:



. 0OBSICHEHUS! XUMHUECKUX SBJICHUH, IPOUCXOIALINX B PUPOJIE, OBITY U Ha
IIPOU3BO/ICTBE;

® ONpCACIICHHUA BO3BMOKHOCTU MMPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX
YCJIOBUAX U OLCHKHU UX IOCJIICACTBHHU,

. 9KOJIOTMYECKU TPAMOTHOT'O MOBEJICHUS B OKPYXKAIOILEH Ccpeie;

. OLICHKH BJIMSIHUS XUMHYECKOTO 3arpsI3HEHUs OKPYKAKOIIEH Cpelibl Ha OPTaHU3M
YEJI0BEKa U APYrue )KUBBIC OPraHU3MBbI;

. 0e301acHOTO 00paIeHus C TOPIOYMMHI M TOKCHYHBIMH BEIIECTBAMH, 1a00paTOPHBIM
o0opynoBaHuEM;

® IIPHUIOTOBJICHUA PAaCTBOPOB 3aIIaHHOI>JI KOHOCHTpaluuu B 6I)ITy 1 Ha MPOU3BOACTBE;

. KPUTUYECKOU OIICHKH JIOCTOBEPHOCTH XUMUYECKOW MH(DOPMAIIMHN, TIOCTYIIAIONIEH 13

Pa3HbBIX UCTOYHUKOB.

3.Coneprkanue yuyeOHOTO TIpeaMeTa, Kypea
10 kaacc

METO/bI IIO3HAHHMSA B XUMHNHU

Hayuynbie meToapl MO3HAHWS BEHIECTB M XUMHYECKUM sIBJIeHUU. Poib skcriepuMeHTa W
TEOpPUH B XUMHUU. MoAeIpOBaHNE XUMHYECKUX MTPOIECCOB .

OPTAHNYECKASA XUMMUA

Knaccudukanus u HOMEHKIATypa OpPraHWYECKUX COCIMHEHHH. XHMHYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB OPraHUYECKUX CO-CTUMHEHUM.

Teopuss CTpOEHHS OpPraHUYECKUX COCAMHEHUW. YTriepoaHwlli ckener. Paaukansbl.
OyHKIMOHANBHBIE Tpynnbl. ['omosiornyeckuit psig, romosord. CTpykTypHass H30MEpHS.
THuIbl XUMHYECKHUX CBSA3€H B MOJIEKYJIaX OPraHUYECKUX COCIMHEHU .

VYrneBonopopl: ankaHbl, aJKeHbl W JUEHBI, aJKWHBI, apeHbl. [IpupoaHbIE HCTOYHUKU
yIJI€BOIOPOIOB: He()Th U MPUPOIHBIN T'a3.

Kncnopoz[cozlepmamne COCIUHCHUA: OAHO- U MHOT'OATOMHBIEC CIIUPTHI, (beHOJ'I, aJIbACTUbI,
OJHOOCHOBHBIC Kap6OHOBI)Ie KHUCJIOTBI, CJIIOKHBIC 3(1)I/IpBI, JKUPBI, YIJICBOIBI.

A3zoTcoaeprkalie COeAMHEHNUS: aMUHbl, aMUHOKHUCIIOTHI, OEJIKH.
ITonuMepsl: 1acTMaccel, KaydyKkd, BOJIOKHA.
XUMMUA U )KU3HDb

Xumusa u 310poBbe. JlekapcTBa, (epMEHTHI, BUTAMUHBI, TOPMOHbBI, MHUHEPAIbHBIEC BOJIBI.
[IpoGnemsl, cBSi3aHHBIE C TPUMEHEHUEM JIEKAPCTBEHHBIX MPENapaToB.

XUMHUS U IUIIA. KaHOpHﬁHOCTL KHUPOB, OEIKOB U YrieBoa0B.

XuMHS B TIOBCETHEBHOW >KM3HU. Motolue u 4ucTsmue cpeacra. IIpaBuna OGe3ornacHoi
paboTHI CO CpeACTBAMHU OBITOBOM XMMHH.

XHUMHYECKHE BeEIeCTBa Kak CTPOUTCIIbHBIC W IIOACJIIOYHBIC MaTCpUaJIbI. BGH_IGCTBa,
HCIIOJIb3YEMBIC B HOJ'II/IFpa(l)I/II/I, JKHUBOIIUCH, CKYJIIBIITYPC, apXUTCKTYPC.

OO11re mpeacTaBIeHNUs O MPOMBIIIJICHHBIX CIIOCO0aX MOJyYeHUs XUMUYECKUX BelecTB (Ha
IIpUMEpPE NIPOU3BOJCTBA CEPHON KHUCIIOTHI).

XHUMHUYECKOE 3arpsI3HEHNE OKPYXKAIOILIEN CPeIbl U €ro MOCie/1-CTBUSI.
briTOBast XuMUYECKas rpaMOTHOCTb.

11 kaace
METO/bI IIOBHAHUSA B XUMHUHAU



Hayuynbpie meronpl mo3HaHWs BELIECTB MU XUMHYECKUM sIBJICHUU. Poib 3kcriepuMmeHTa u
TEOpPUH B XUMHUU. MOAEINPOBAHNE XUMHYECKUX ITPOLECCOB .

TEOPETUYECKHUE OCHOBBI XUMHU
CoBpeMeHHbIE NPECTABIEHUS O CTPOCHUU aTOMa

AtoMm. MW3zoTombl. ATOMHBIE opOuTanmu. s-, P-aneMeHTBhl. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB TIEPEXOTHBIX JJIEMEHTOB. llepHOoauuecKuii 3aKOH U
IepuoaAnYEecKas CucTeMa XuMu4eckux ainemeHToB J[.JM1.Menneneesa.

XuMH4YecKas CBA3b

KoBanentnas CBSI3b, ee Pa3HOBUIHOCTH u MEXaHU3MBI oOpazoBaHus.
DNEeKTpOOTPULIATENbHOCTh. CTENeHb OKHUCICHUS W BAJIEHTHOCTh XUMHYECKUX SJIEMEHTOB.
Honnas cBsa3b. Katnonsl 1 annoHbl. Metaimuyeckas cBsizb. BogopoiHast CB3b.

BemiecTBo

KavecTBeHHBII M KOJWYECTBEHHBIM COCTaB BEHIECTBA. BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.

[IpuurHbI MHOrOOOpa3us BELUIECTB: H30MEPUsl, TOMOJIOTUS, AJIIOTPOIIUSI.

SIBneHus, TMPOUCXOMAAIINE TPU PACTBOPEHUHU BEIIECTB — pa3pylIeHHE KPUCTATUIMUYECKOM
pemetku, nudy3usi, nucconranus, THAPATAIN.

Uucrele BemiecTBa U cMecH. Mctunnble pactBophl. PacTBopeHue kak (pU3MKO-XMMHUECKUN
npornecc. CrocoObl BbIpa->Ke€HHsI KOHIIEHTPALUU PacTBOPOB: MacCOBasl A0Sl PACTBOPEHHOT'O
BellecTBa.. Jluccoumanusi >JIEKTPOJIMTOB B BOAHBIX pacTBopax. CuibHble M claOble
JIIEKTPOJIATHI.

3051, reyy, TOHATHE O KOJUIOUIaX.
XUMHUYECKUE PEaAKIUn
Knaccudukanus XuMuueckux peakiinii B HEOPraHMIEeCKOW ¥ OPraHUIEeCKON XUMHUH.

Peakiun woHHOTO OOMeHa B BOJHBIX pacTBopax. Cpena BOJHBIX pPacTBOPOB: KHCIas,
HeWTpanbHasi, menovyHas. Bomopoauerii nokasarens (pH) pacTBopa.

OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIEC PEAKIIMH. DIEKTPOJIU3 PACTBOPOB U PACILIABOB.
CKopocCTb peakiuy, ee 3aBUCUMOCTh OT pa3IuyHbIX (hakTopoB. Karanus.
OO6paTumocThb peakiuil. XUMUYeCKOe paBHOBECHE U CIIOCOOBI €r0 CMEICHUSI.
HEOPT'AHUYECKAS XUMUSA

KJ'IaCCI/I(bI/IKaHI/IH HCOPraHUYCCKUX COGHHHGHHﬁ. XUMHUYecKre CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHn4eCKUux COCI[I/IHCHI/II‘/'I.

Mertamibl. DIEKTPOXUMUYECKUN P HAnpsHDKeHUH MetaiioB. OOmue crocoObl MoaydeHust
MeTaiuioB. [TonsiTue 0 koppo3uu MetamuioB. CocoObl 3alIUTH OT KOPPO3UU.

Hemeramnsl. OKMCINTEIBHO-BOCCTAHOBHUTEIIBHEIE CBOMCTBA TH-TTMYHBIX HEMETAJIJIOB. O6ma51
XapaKTCPUCTHUKA ITOATPYHIIBI I'aJIOT'CHOB.

OKCIIEPUMEHTAJIbHBIE OCHOBbBI XUMHNU
IpakTuyeckue 3anaTus 10 kiaacc
WNnentuduxaiys opraHuuecKux COeAUMHEHUH.
Pacno3naBaHue miaacTMacc U BOJIOKOH

pakTnueckue 3ansaTus 11 kaace
HOJ'Iy‘ICHI/Ie, COGI/IpaHI/Ie " pacCliO3HAaBaHHUEC I'a30B.
Pemrenne SKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC «MeTamisl 1 HEMETaJUIBD).
Wnentudukanmst HEOpraHWIECKUX COeANHEHUI
OO0mas Tpy10eMKOCTb y4e0HOr0 npeaMera
ITo yueGHOMY many Ha nzydenue xumuu B 10-11 xiaccax otBogures 1 yac-34 yacos, B
11 knaccax — l4ac B Henemo 33 vaca



