rocyiapcTeeHHoe 010/skeTHOe 001eo0pa3oBaTe/ibHOe yupeskaeHne Camapckoii 06J1acTu cpeaHss
odmeodpa3oBaTeabHasn mkoja Nell um. I'eposi CoBerckoro Corosa
Aunosa Maxmyra UiabsiueBH4a ropoackoro okpyra Oxradpsck Camapckoii odsactu

CCMOTPEHA Ha 3aCeNaHnn IIpoBepena Yr1Bep:xkaena
METOJIUYECKOTO O0bEIUHCHHS [Tpukazom Ne 5360/n
yuuTenen 3amectuTens aAupekTopa no Y BP oT «30»aBrycra2019r.

IIpoToxom Ne 1 JI.C. Paiinuk JupexTop mIkos!
ot «30»aBrycra 2019 r. «30» aBrycra 2019 1. O.A. lynoBa
PABOYAA ITPOI'PAMMA

IO XUMMU (BA30OBBI YPOBEHD)
3A KYPC CPEJHEI'O OBILIET'O OBPA30OBAHUA

(10-11 KJIACCBI)



IHosicuuTeanLHAS 3aIUCKA

Pabouas nporpamma 'BOY COII Ne 11 r.0. OKTA0pbCK MO XMUMHH Ha YPOBHE CPEIHETO
obmero oOpazoBanusi (10-11 kmaccel) cocraBiieHa ¢ ydeToM TpeOoBaHM (eaepaTbHOTO
KOMITOHEHTa TOCYAapCTBEHHOr0 00pa3oBaTeNbHOrO CTaHIApTa cpefaHero oduiero oOpa3zoBaHUs
(yrBepkaeH npukazom MunucrtepcrBa oOpa3zoBaHusi M Hayku Poccuiickoit @enepanuu ot 17
mag 2012 N 413, ¢ usMeHeHHSIMH U jgononHeHusiMu ot 29.12.2014r., 31.12.2015r.,
29.06.2017r.), na ocaoBe YMK O.C. I'abpuensna. B yae6nom mane 'bOY COI Ne 11 r.o.
OxTa0pbCcK Ha U3ydeHHe yueOHOro npeamera Xumus orsogurcs B 10 kitacce — 2 4yaca B HEZIEIO,
YyTO cocTaBlisieT 68 yacoB B rof, B 11 kiracce — 2 4yaca B HEACIIO, YTO COCTABIISICT 68 YacoB B IO,
Hroro Ha ypoBHe cpeanero obmiero oopazoanust — 136 yacos.

IInanupyemble pe3yabTaThl OCBOEHHS YUeOHOI0 NpeaMeTa

I/IsyquI/Ie XHMUH Ha 0a30BOM YPOBHE CpCAHCTO O6H.I€FO 06pa3013aHI/1;1 HaIIpaBJICHO Ha
AOCTHUIKCHUC CIICAYIOIINX IeJICH:

- OCBOCHHE 3HAHUI 0 XMMHYECKOH COCTaBJ'IHI-OH_Ieﬁ eCTeCTBeHHOHaquOﬁ KapTUHBI MHpPa,
Ba)KHEHUIITNX XUMHICCKHUX IIOHATHUAX, 3aKOHAX U TCOPUAX;

- OBJIAICHUC YMCHUAMHU MMPUMCHATH IIOJTYUYCHHBIC 3HAHWA IJIA 00BsACHEHHS pa3H006p213HI)IX
XUMHYECKHNX SBJIICHUN U CBOMCTB BCIICCTB, OLICHKU POJIM XUMHUH B pa3BUTUHN COBPEMCHHBIX
TEXHOJIOTHH U IMOJIYYCHHNH HOBBIX MaTCPpHAJIOB;

- Pa3BHUTHUC MO3HABATCIIbHBIX NHTCPCCOB N UHTCIINICKTYAJIbHBIX crocoOHoCTEH B mponecce
CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/I$I XUMHYCCKHUX 3HAHUM C HCIIOJIb30BaHHEM Pa3IMIHBIX
HUCTOYHHUKOB HH(bOpMaHHH, B TOM YHUCJIC KOMIIBIOTCPHBIX;

- BOCIIUTaHUe YOEKJCHHOCTH B IO3UTUBHON POJIM XUMHUH B )KU3HU COBPEMEHHOT'O OOIIECTBA,
HEO0OXOIMMOCTH XUMHYECKH I'PAMOTHOTO OTHOIIEHUS K CBOEMY 3/J0POBbIO U OKpYXKaroIen
cpene;

- MPUMEHEHHE TMOJYyYEeHHBIX 3HAHUN M YMEHHUU Jyisi 0€30MacHOr0 WCIOIh30BaHUS BEIIECTB U
MaTepHuajioB B OBITY, CETbCKOM XO3SIMCTBE M HA MPOU3BOJICTBE, PEIICHUS MPAKTUYCCKUX 3a7a4 B
MOBCEHEBHOW >KU3HM, NMPEAYNPEKICHUS SBICHUM, HAHOCAIIMUX BpPEd 3J0POBBI0 YEIOBEKA U
OKpY>Karollen cpene.

TpeboBaHust K ypOBHIO OJATOTOBKU BBITYCKHUKOB

B pesynbrare nuzyuenus xuMuu Ha 0a30BOM YPOBHE YUEHUK JOJIKEH:

3HATL/TIOHUMATh:

- BOKHEHIINE XUMUUYECKHE TOHATHS: BEIIECTBO, XMMUYECKUU IJIEMEHT, aToM, MOJIEKyJa,
OTHOCHUTEJIFHBIE aTOMHAsI U MOJISKYJISipHAsi MAacChl, HOH, aJUTOTPOIIHSI, U30TOTBI, XUMHUUYECKAsI
CBSI3b, DJIEKTPOOTPUIIATEIILHOCTh, BaJICHTHOCTh, CTETICHh OKUCJICHHS, MOJIb, MOJIIpHAsI Macca,
MOJIIpHBINA 00BEM, BEHIECTBA MOJEKYJSIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS, PACTBOPHI,
AJEKTPOJUT W  HEIJEKTPOJIUT, JJIEKTPOJUTHUYECKAs JUCCOLMALUS, OKHUCIHUTEIb U
BOCCTAaHOBUTENIb, OKHCIIEHHE M BOCCTAHOBJICHHE, TEIJIOBOH 3(PQeKT peakiuu, CKOpPOCTh
XUMHUYECKON peakluu, KaTaiu3, XMMUYECKOE PaBHOBECHE,



YIJIEPOAHBIH CKeJeT, PYHKINOHATIbHAS TPYIIa, H30MEPHsl, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XMMHUH: COXPAHEHUSI MaCcChl BEUIECTB, IOCTOSHCTBA COCTAaBA,
MEPUONYECKUI 3aKOH;

- OCHOBHEBIC TCOPHUU XMMHU: XHUMHYCCKOM CBiA3H, BHCKTpOHHTquCKOﬁ Jucconuanuu, CTpOCHUA
OpPraHu4€CKUux COGHHHCHHﬁ;

- B)KHEHIIIME BEIIECTBA M MaTePUaJIbl: OCHOBHBIE METAJIBI M CIUIABBI; CEpHAsl, COJITHAsI, a30THAS
Y YKCYCHAasl KUCJIOTHI; MIEJIOYH, aMMHaK, MUHEPAIbHBIE YIOOPECHHUS, METaH, dTHIICH, allCTUJICH,
OCH301J1, PTAHOJ, JKUPBI, MbLJIIA, TIIFOKO3a, caxapo3a, KpaxMal, KiieT4aTrka, OeIKU, HCKYCCTBEHHBIC
Y CUHTETUYECKUE BOJIOKHA, Kay4yKH, IJIACTMACCHI;

YMETb:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA MO "TPUBUATIHLHON" MIIM MEXKTyHAPOIHON HOMEHKIIATYPE;

- ONpCAC/IATh: BAJICHTHOCTD M CTCIICHb OKHCJICHHA XUMHYCCKUX 3JICMCHTOB, THIL XHUMHYCCKOMN
CBA3HM B COCIMHCHHUAX, 3apsdal HMOHA, XAPaKTCP CpCAbl B BOAHBLIX PACTBOpAX HCOPIraHUYCCKHUX
CO@ﬂHHeHHﬁ, OKHUCJIMTCJIb 1 BOCCTAHOBUTCIIb, ITPHUHAAJIC)KHOCTD BCIICCTB K PA3JIMYHBIM KJIaCCaM
OpraHU4YCCKHuX CO@HHHGHHﬁ;

- XapaKTCpU30BaATh: 3JICMCHTBI MAJIbIX IICPUOAOB I10 UX ITOJIOKCHHUIO B HepI/IO,Z[I/I‘leCKOI‘/’I CHUCTCMC
HI/I MeH):[eJIeeBa; O6H.[I/Ie XMMHYECKHE CBOMCTBa MCTaJJIOB, HEMCTAJIJIOB, OCHOBHBIX KJIaCCOB
HCOPraHUYCCKUX U OPIraHUYCCKHX COGI[HHCHPIﬁ; CTPOCHUC N XUMHUYCCKUC CBOMMCTBa N3YUCHHBIX
OpraHU4YCCKHuX CO@HHHGHHﬁ;

- 00BSACHATDH: 3aBUCUMOCTh CBOMCTB BEILIECTB OT MX COCTaBa U CTPOECHMS; IPUPOAY XUMUUECKON
CBSI3U (MOHHOM, KOBAJIGHTHOW, METAJIMYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMHYECKON peaKkluK U
MOJIOKEHUS XMMHUYECKOT0 paBHOBECHS OT Pa3IMUHBIX (DaKTOPOB;

- BBIIOJHATh XUMHUYECKUH SKCIICPUMCHT I10 PACIIO3HABAHUTIO BaKHEHIIINX HCOPraHNYCCKUX U
OpPraHn4Y€CKUX BCIICCTB,

- IPOBOJIUTh  CAMOCTOSITENIBHBIA MOMCK XUMHUYECKOW MHGQOpMAnMM C HCIOJIb30BaHUEM
Pa3IMYHbIX HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX U3JaHUM, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WHTepHera); HCIONB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHMH Juisi oOpaboTKM M mepenadu
XUMHUYECKON MH(POpPMAIIUH U €€ IPEJICTABICHUS B pa3IMUHbIX (opMax;

UCIIOJIB30BaTh HpI/IO6peTeHHBIe 3HaHUA 1 YMCHUS B HpaKTquCKOﬁ JACATCIIbHOCTH U
HOBCGHHGBHOﬁ KU3HU TJIA:

- 00BSACHEHUS XUMHUECKUX HBJ'ICHPIfI, MMPpOUCXOAAIIUX B IPHUPOAL, 6BITy 1 Ha IPOU3BOACTBC,

- OIIpCACIICHUA BO3SMOKHOCTU IMPOTCKAHUA XUMHUYCCKUX HpeBpaIJ_[eHI/II\/'I B PA3JIMYHBIX YCIIOBUAX U
OIICHKH HUX HOCHCHCTBHﬁ;

- DKOJIOTMYECKH TPAMOTHOTO TTIOBEJICHHUS B OKPYKAIOIIIEH Cpejie;

- OIICHKU BJIMAHUSA XUMHUYCCKOI'O 3arpsA3HCHUA oxpyxcaromeﬁ CpCAbl Ha OPraHu3M 4YCJIOBCKA U
APYTUC KUBBIC OPTraHU3MBI,



- 6e30macHOro 0OpaIleHus C TOPIOYMMHU M TOKCHYHBIMU BELIECTBAMU, Ta00paTOPHBIM
o0opyI0BaHUEM;

- IPUT'OTOBJICHUS PACTBOPOB BaHaHHOﬁ KOHLCHTpAlUX B 6BITy " Ha IPOU3BOJICTBC,

- KpHTquCKOﬁ OLICHKHU JOCTOBECPHOCTHU XHUMHYECKOH I/IHq)OpMaI_II/II/I, HOCTyrIaIOH_[eﬁ M3 Pa3HbIX
HCTOYHHUKOB,

- MOHMMaHMUs B3aUMOCBSI3M y4eOHOTO TMpenMeTa ¢ OCOOCHHOCTAMHU Tpodeccuit |
poheCCHOHATILHOMN JICATEIILHOCTH, B OCHOBE KOTOPBIX JIS)KAT 3HAHHUSI 10 JTAHHOMY y4eOHOMY
npeamery. (ab3an BBeaeH [Ipukasom Munobprayku Poccum ot 10.11.2011 N 2643)

2. ConeprxaHue y4eOHOTr0 nmpeaMera
MeTtoabl NO3HAHUSA B XUMHUH
HaquHe METOABI ITO3HAHUA BECUICCTB U XUMHNYCCKUX sBieHud. Poib OKCIICPUMCHTA U TCOPUU B
XUMHH. MOI[GJH/IpOBaHI/Ie XUMHYCCKUX ITPOLCCCOB.

TeopeTnyeckre OCHOBbI XUMUU
CoBpeMeHHbIE MPEICTABICHUS O CTPOCHUH aToMa

AtoMm. H3oTombl. ATOMHBIE OopOWTand. S-, P-aneMeHTBl. OCOOEHHOCTH CTPOCHHUS SIKTPOHHBIX
000JI0YEK aTOMOB IIEPEXOAHBIX 3JIeMeHTOB. llepmommueckuii 3akoH u Ilepmoguueckas cucrema
XUMHUUYecKux djiemeHToB JI.11. Menjeneena.

XHUMHYECKas CBSI3b

KoBasienTHast CBsI3b, €€ Pa3HOBUAHOCTU U MEXAHU3MbI 00pa30BaHUs. DIEKTPOOTPUILIATETLHOCTb.
CreneHb OKHCICHHMS] M BaJIEHTHOCTh XUMHUYECKHX djeMeHTOB. MoHHas cBs3b. KartwoHbl u
aHMOHBL. MeTtayunueckas cBs3b. BogopoaHas cBsi3b.

BemectBo

KauecTBeHHBIN U KOJMYECTBEHHBIN COCTAB BEIIECTBA. BemecTsa MONEKYIIpPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSL.

HpI/ILII/IHBI MHOF006pa3I/I$I BCIICCTB: U30OMEPHA, TOMOJIOTUs, aJLTIOTPOITHA.

SBneHus, IPOUCXOAAIINE IPU PACTBOPEHHUH BEIIECTB, pa3pylIEHUE KPUCTATUIMUECKOU PEIIETKH,
muddy3ust, TUCCOIMAIINS, THIPATALIHS.

UYuctele BeniecTBa U cMecu. VicTuHHbIE pacTBOphI. PacTBopeHne kak (pU3MKO-XUMUYECKUI
nporecc. CriocoObl BhIpaKeHUs1 KOHIIEHTPALUK paCTBOPOB: MaccoBast 101 PACTBOPEHHOTO
BemiecTBa. Jlucconmanus 3JEKTPOJUTOB B BOAHBIX pacTBopaX. CHIlbHBIE M Cila0ble
JJIEKTPOJIUTHI.

3051, TeJH, TIOHATHS O KOJIOUIAX.
XUMUYECKUE PEAKINU
Krnaccudukanus XuMUYECKUX pEaKuii B HEOPraHUYECKON 1 OpraHU4eCKON XUMUHU.



Peakiiun noHHOTO OOMEHa B BOJHBIX pacTBopax. Cpena BOJHBIX paCTBOPOB: KUCIHAs,
HeWTpanbHasi, menounas. Bomopoausiii mokasarens( pH) pactBopa.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKLUU. JEKTPOJIU3 PAacTBOPOB U PACILIABOB.
CkopocThb peakiiu, ee 3aBUCUMOCTb OT pa3iu4HbIX (pakTopoB. Karamus.
OO6paTumocTh peakiuil. XuMU4ecKkoe paBHOBECHE U CIIOCOOBI €ro CMEIIEHHUS.

Heopranuueckasi xumus

KJ'IaCCI/I(l)I/IKaI_II/IH HCOPraHN4YCCKUX COG,Z[HHCHI/II;'I. XyMHU4YecKre CBOMCTBA OCHOBHBIX KJIACCOB
HCOpPraHN4YCCKUX COGﬂHHeHHﬁ.

Mertamibl. DNEKTPOXUMUYECKHIA DS HanmpsokeHWd MetamioB. OOmipe crocoObl MOTydeHUst
MmetaioB. [TonsaTie o koppo3uu MeTanaoB. CriocoObl 3aIUThl METAJUIOB OT KOPPO3HH.

Hemertannbl. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA TUIIMUHBIX HeMeTa/1oB. O01as
XapaKTEPUCTUKA MOATPYIIIbI FAJIOTE€HOB.

OprannquKaﬂ XUMHUA

Knaccmbmcaunﬂ 1 HOMCHKJIATypa OpTraHU4YCCKUX CO@,Z[I/IHGHPlﬁ. XHUMHUYECKUEe CBOMCTBA
OCHOBHBIX KJIACCOB OPraHUYCCKUX COCIUHCHHI.

Teopust CcTpoeHUs  OpPraHWYECKUX  COEAMHEHUM. YTIepoaHblii  ckener. Paaukanel.
OyHKIMOHANBHBIE Tpymnbl. ['oMonornyeckuil paa, romonoru. CtpykTypHas uzoMepus. Turibl
XUMHUYECKUX CBSI3€l B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUI.

VYTeBoaOpOIbl: alIKaHbl, AIKEHbI U JUEHBI, aIKHHBI, apeHbl. [IpupoaHble HCTOUHUKU
YTJIEBOOPOI0B: HE(PTH U MPUPOJIHBIN Ta3.

Kucnoponcoaepxaiiue CoeIMHEHHS: OTHO- U MHOTOATOMHBIE CIIUPTHI, PEHOJI, aTbJACTU/IBI,
OJTHOOCHOBHBIE KapOOHOBBIE KUCIOTHI, CIOXKHBIE Y(PUPBI, )KUPBI, YTIICBOIbI.

A3oTcoaepKalme COeTMHEHNS: aMUHbI, AMUHOKHCIIOTHI, OCJIKH.

[TonmmMepsl: muacTMacchl, KaydyKH, BOJIOKHA. OKCIEPUMEHTAJIbHBIE OCHOBBI XUMHH
[IpaBuina 6e30macHOCTH MpH paboTe ¢ €KUMHU, TOPIOYUMHU M TOKCUYHBIMH BEIIECTBAMH.
[IpoBeneHne XMMUYECKUX peakui B pacTBopax. [IpoBeneHre XUMUYECKUX PEaKIUI IIPH
HarpeBaHUMU.

KavecTBeHHBIN M KOJMYECTBEHHBIM aHaNIM3 BemecTB. OmnpeaereHrne xapakrtepa Cpeabl.
WNunukatopel. KauecTBeHHbIE peakIui Ha HEOPraHWYECKHUE BEIIECTBA U MOHBI, OT/IETbHbIE
KJIACChl OPraHUYECKUX COECIUHEHUM.

XuMuA ¥ JKU3Hb

XUMHUA 1 310pPOBBE. .HCKapCTBa, (pCpMCHTBI, BUTAMHHBI, TOPMOHBI , MUHCPAJILHBIC BO/IbI.
HpO6HCMLI, CBsA3aHHBIC C MMPUMCHCHUCM JICKApCTBCHHBIX npemnaparos.



Xumus 1 numa. KanopuitHocTs KUpoB, OEIKOB, YTIEBOOB.

XuMus B TOBCEAHEBHOM skM3HU. Mororue u unctsmue cpeactaa. [IpaBuia 6e3omacHoi paboThl co

cpeacrBaMmu OBITOBOM XHMMHU. XHUMHYECKUE BCIICCTBA KaK CTPOUTCIBbHBIC W IMMOACIOYHBIC

MarepHaibl. BemecTBa, ucronb3yemble B OTUTpaduu, )KUBOIHCH, CKYJIBIITYPE, apXUTEKTYpE.

O6H_[I/Ie NpEaACTaBJIICHUA O IMPOMBIINIJICHHBIX crocobax IIOJIYUCHUA XUMHUYCCKHUX BCIICCTB (Ha

IpUMepe MPOU3BOACTBA CEPHOM KUCIIOTHI).

Xumudaeckoe 3arpsA3HCHHUC OKPY)KaI-OI_Heﬁ Cp€abl U €TI0 MOCICACTBUA. briToBasg xmMHueckas

TPaMOTHOCTb.
3. TeMmaTu4eckoe IJIAHUPOBAHHUE
10 kaace
Ner/nn Tema KonuuecTBo yacoB Ha
U3YyYCHUC
1 Beenenune 1
2 Teopus CTpOCHHS OPraHUYECKUX COSTUHEHUI 6
3 VYriaeBogopoibl U UX MPUPOIHBIE HCTOYHUKHI 16
4 Kucnopoacoaepxariue opranndaeckue 18
COCIMHCHUS M UX TTPUPOAHBIC HCTOYHHKH.
5 A30TcoiepKaIe OpraHuYeCKUe COSTMHEHUS 9
1 UX HaXOXKJICHHE B )KUBOW MTPUPOJIE
6 A30TcojiepKaIe OpraHuYeCKUe COSAMHEHUS 8
1 UX HaXOXKJICHHE B )KUBOW MTPUPOJIE
7 HckyccTBEeHHBIC M CHHTETHYECKHE 10
OpPTaHWYECKHUE COCTUHEHUS
Htoro 68
11 kaace
Nerr/it Tema KoauuecTBo yacoB Ha
U3YyYCHUC
1 CrpoeHue atoma 8
2 CrpoeHue BerecTBa 26
3 XUMUYECKUE peaKuu 16
4 BemecTBa u ux cBoicTBa 18
Htoro 68
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