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IosicHuTeNLHAA 3aNMNCKA

Hacrosiiass pabGovass yueOHast mporpamma 0a3oBoro kypca «Xumwus» s 10-11
KJlacca CpeqHel o01eo0pa3oBaTeIbHON MIKOJIBI COCTAaBIICHA HA OCHOBE (peiepaibHOTO
KOMIIOHEHTa TOCYIapCTBEHHOTO O00pa30BaTEIBHOTO CTaHAapTa 0a30BOTO YPOBHS
obmero oopazoBanus, yrBepxkaAEHHOTO mprukazoM MO P® Ne 1312 ot 09.03.2004 rona
u aBTopckoil mporpammbl  [abpuenssa O.C. , onyOiauMKOBaHHOW B COOpHHKE
«IIporpammbl kypca xumuu g 8-11 kiaccoB 0011€00pa30BaTENbHBIX YUPEXKICHUN
/0O.C. I'abpuensn. M.: lpoda, 201 1».

Pabouast mporpamma npenHa3HaueHa A1 M3ydyeHHs xumuu B 10 kmacce cpenHen
obmeobpaszoBarensHoi 1Kol 10 ydeOHuKy O.C. 'aGpuensHa «Xumus. 10 kmacc.
bazoBeiit  ypoBenb». «llpoday, 2013, wu  Xumwma. 11 xmacc: VYue6. [ns
obmeo6pazosar. yupexaenuit/O.C. I'abpuensn,- 2-¢ u3a. crepeorun. — M.: [poda,
2013.

Y4yeOHUK  COOTBETCTBYET  (pefiepalbHOMY  KOMIIOHEHTY  TOCYJapCTBEHHOIO
00pa3oBaTEIBLHOIO CTaHIapTa 0A30BOr0 YPOBHS U PEAIM3YET aBTOPCKYIO MPOTrpaMMy
O.C. I'aGpuensina. Bxoaut B denepanbHblii IepeueHb yUeOHUKOB, PEKOMEHI0BAHHBIX
MunuctepcTBOM 00pa3oBanus U Hayku Poccuiickort denepanuu K UCHOJIb30BaHUIO B
00pa3oBaTeILHOM IpoIlecce B 00IICOO0pa3oBaTeIbHBIX yUpekacHusx, Ha 2018/2019
y4eOHBII TO0J, YTBEPXKICHHBIM NpuKazoM MuHUCTEpPCTBA O0pa3oBaHUsS W HAYKHU
Poccuiickoii  ®eneparun. YueOnuk wumeer rpud «lomymeHo MwuHUCTEpCTBOM
obpaszoBaHus 1 Hayku Poccuiickoit Deneparim.

B cootBeTcTBUU ¢ (eaepanbHbIM 0a3UCHBIM YUYEOHBIM IUIAHOM JJISI CPETHETO
(mosiHOTO) 00MIETO 00pa3oBaHUsI MporpaMMa pacCuMTaHa Ha MpENojiaBaHuEe Kypca
xumuu B 10 -11 knacce B 00beme 1 yac B Hezelto.

esn u3yyeHus Kypca

H3yuenue xumuu 6 cmapuieii wikojie Ha 0a3060M ypoeHe HANPABNIEHO HA
docmudiceHue cneoyiouux yeneii:

® OCBOCHHUE 3HAHMH O XMMHYECKOM COCTABJIIIOLIECH €CTECTBEHHO-HAYYHOU
KApTUHBI MUPA, BAKHENIINX XUMUYECKUX MTOHATHSX, 3aKOHAX U TEOPHSIX;

¢ OBJAACHUC YMCHUAMMU ITPUMCHATDH IIOJTYYCHHBIC 3HAHUA JJIA 00BIACHEHUS
p33H006p33HBIX XUMHYECKUX SIBJICHUH U CBOMCTB BCIICCTB, OLCHKU POJIM XUMHHU
B pa3BUTHHU COBPCMCHHBIX TEXHOJIOTUHN U IMMOJIYYCHHUH HOBBIX MAaTCPHUAJIOB;

e pa3BUTHE  II03HABATEJIBHBIX  HMHTEPECOB U  HMHTEIUICKTyaJIbHbBIX
CIIOCOOHOCTEW B TMPOIECCE CAMOCTOSITEIBHOTO TMPUOOPETEHUS XWMHUYECKHUX
3HAHWI C UCIMOJIb30BAaHUEM PA3TUYHBIX UCTOUYHUKOB MH(GOPMAIMH, B TOM YHCIIC
KOMIIBIOTEPHBIX;

® BOCHUTAaHUE YOEKIECHHOCTH B TMO3UTUBHOM POJIM XUMHHU B KU3HU
COBPEMEHHOTr0 OO0IIeCTBa, HEOOXOAUMOCTH XMMHUYECKHA TPAMOTHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO M OKPYXKAIOLIEN CPENE;



® NMpUMeHeHHMe TOJYYeHHBIX 3HAHUI M yMeHMil 11 0€30MacHOro
UCIIOJb30BAaHUSl BEIIECTB M MaTepUajioB B OBITY, CEIbCKOM XO3sICTBE M Ha
IOPOU3BOJACTBE, PEIIECHUS MPAKTUYECKUX 3aJad B IIOBCEJAHEBHOM JKHU3HH,
OpEayNpEeXICHUsT SBICHUM, HAHOCSIIMX BpEX 30pPOBBIO  4YEJIOBEKA U
OKpY>Karollen cpefe.

Coaep:xxanue padoyeii nporpammsbl. 10 kiace
BBenenue (2uaca).

OcHOBHBIE NOHATHS: opraHHu4cCKass XUMHUA, NCKYCCTBCHHBIC U CHHTCTHYCCKHC
OPraHUYCCKHUC BCUICCTBA. TGOPI/IH CTPOCHUS OPIraHUYICCKHUX BCIIICCTB.

Tema 1. YrieBoaopoabl 4 X NpupoaHbIe HUCTOYHUKH (11 ).

OcHOBHbIE TNOHATHS: romMoJior, Hn3oMmcp, TOMOJIOTMYECKHUM paa, HU30MCpH,
XUMHUYCCKOC CTPOCHHUC, AaJIKaHBbI, AJIKCHBI, AJIKaJHUCHBI, AJIKUHBI, ApPCHLIL.
I'omomoruueckue PAABIL. XHUMHYECKHUE CBOMCTBA YIJIeBOAOPOOOB.

Tema 2. Kuciopoa- u azorcoaep:xammue coequnenusi (18 u).

OcHoBHble nOHsATHA: COUpPTHI, (PEHOJNBI, aNbAECTUAbl W KETOHBL. (CIIOKHbBIE
a¢upsl. Kupsl. YrineBoasl. Jucaxapuabl u nonucaxapuabl. OyHKIMOHAIBHAS TPYIIIA.
KauectBennas peakuusi.

AMuHBI. AHUIMH. AMUHOKUCIOTHL. benkn. HykiienHOBBIE KUCTTOTHI.

®epmenTsl. Buramunel. ['opmonsl. JIekapcTsa.

Tema 7. UcKyccTBeHHBbIEC M CHHTeTHYECKHE MOJIMMepPbI (4 1).

OcHoBuble noHsaTus: [Tonumepsl. [Tnactmaccsl, BOJOKHA.

Conep:xanue nporpaMmbl yueOHOro kypca 11 kiace
Temal. CoBpemMeHHBbIE NIpeCTABJIEHHS 0 CTPOeHUHU aToma (3 yaca)

OcHoBHBIE CBEJICHHUSI O cTpoeHuH aTtoMma. llepuoanueckuii 3akon J[.M1. MenaeneeBa B
CBETE YUYEHUs O CTPOCHUU aTOMA.

Jldemoncrpanmun. Paznuunbie (QOpMBI  MEPUOAUYECKOM CHUCTEMBI XUMHUYECKUX
aneMmeHToB J[. 1. MeHnpaeneena.

JlaGopaTopHslii onbIT. 1. KOHCTpynpoBaHue MnepuoaudecKon TaOIUIlbl JIEMEHTOB C
UCIIOJIb30BaHUEM KapTOUEK.

Tema 2. Ctpoenue BemectBa (14 yacon)



HonHas xumuueckas cBa3b. KoBaJIeHTHAs XUMHUYECKas CBA3h. MeTajuinueckas
XUMHUYECKasA CBA3b.
Bopopoanas xumuueckast CBsi3b. [lonumepsr.

["a3000pa3Hoe COCTOSIHUE BEIIECTBA. TP arperaTHbIX COCTOSTHUS BOJIBI.
JKunkoe cocTosIHHUE BEIlleCTBa.

TBepoe COCTOsIHME BEIIECTRA.

JucnepcHbie cucteMbl. COCTaB BEMIECTBA M CMECEHA.

JeMoHcTpanuu. Mojenb KpUCTAJUTMUECKON pemeTku Xxjopuaa Hatpus. OOpasiibl
MHUHEPAIOB C HMOHHOM KPHUCTAJUIMYECKOM PELIETKOM: KajubLWTa, ranurta. Moaemu
KPUCTAUNIMYECKUX PEIIETOK «CyXoro JpAa» (WM uojaa), anMasza, rpadpurta (Uiau
kBapia). Monens mosnekyisl JIHK. O6pasiel mactmace (dheromodhopmaibaeruaHbie,
NOJINYPETaH, MOJMATUIICH, MOJIUIPOINIICH, MOIUBUHWIXJIOPU) U HU3JEIUS U3 HHUX.
OO0pa3sipl BOJIOKOH (IIIEPCTh, IMIETK, alleTaTHOE BOJIOKHO, KaIllpOH, JIaBCaH, HEIJIOH) U
uznienust u3 Hux. OOpasipl HEOPraHUUECKUX MOJIUMEPOB (cepa IuiacThuyeckasi, KBapil,
OKCHJ] aJTIOMUHUS, IPUPOJIHBIE aAIFOMOCUIUKATHI). Moesb MOJISIPHOTO 00beMa Ta30B.
Tpu arperatHpix cocrosiHus Boabl. OOpaslbl HAKWUMKM B 4YalWHUKE W Tpydax
LEHTPaAJIBHOrO OTOIIEHUS. JKecTKOCTh BOABI M CIIOCOOBI ee ycTpaHeHus. [Ipubopsl Ha
KUJIKUX KpucTawiax. OO0pasibl pa3IMYHBIX JUCHEPCHBIX CHUCTEM: H3MYJIbCHH,
cycrneH3ul, aspo3onel, renei u 3onei. Koarymsmusa. Cunepesuc. Oddext Tunmans.
JlabopaTopHbIe onbIThI. 2. OnpeneneHne Tuna KpUCTaUIMYECKON PENIETKU BEIIECTBA
Y ONKCAHUE €ro CBOMCTB. 3. O3HAKOMJIEHHE C KOJUIEKI[MEW MOJIMMEPOB: IMIACTMACC U
BOJIOKOH W u3aenusd u3 Hux. 4. lcnbiTaHue BOJBI HA KECTKOCTh. Y CTpPaHEHUE
KECTKOCTH BOJBL. 5. O3HaKOMJICHHE ¢ MUHEPaJbHBIMU BojaMH. 6. O3HAKOMJIEHUE C
nucnepcHbiMu cucteMamu. IlpakTudeckasi padora Nel. Ilonyuenue, cobupanue u
pacrio3HaBaHHE ra3os.

Tema 3. Xumnueckue peakuuu (8 yacon)

Peaxruu, naymue 63 n3MEHEHUsI COCTaBa BEIIIECTB.

Peaxmyu, naymmue ¢ n3sMeHeHne coctana BemectBa. CKOPOCTh XUMUYECKON peakinu.
OOpaTUMOCTh XUMHUYECKHUX PEAKITU.

Ponb BozbI B XUMHUYECKOM peakuu. [ HIpoIu3 OpraHuyecKux U HEOPraHUYECKUX
coennHeHn . OKUCTNTEThHO—BOCCTAHOBUTEIILHBIE PEAKITUH. DIECKTPOIIH3.
HMemonctpanuun. [Ipespamenue kpacuoro dpocdopa B 6emnwiit. O3onatop. Moaenu
MOJIEKYJ H-OyTaHa 1 U300yTaHa. 3aBUCHUMOCTbh CKOPOCTH PEAKIMU OT MPUPOIbI
BEIIECTB HA IPUMEPE B3aUMOICHCTBUS PACTBOPOB PA3TMYHBIX KUCIOT OJTMHAKOBOU
KOHIICHTPAIUU C OJJMHAKOBBIMU TPaHyJIaMH ITMHKA U B3aUMOJICUCTBUS OJTMHAKOBBIX
KYCOYKOB Pa3HbIX METAJIOB (MarHus, IIMHKA, KeJie3a) ¢ COSTHOM KUCIOTOM.
B3auMozeiicTBrue pacTBOPOB CEPHON KHUCIIOTHI C PACTBOPAMH THOCYJb(aTa HaTpus
Pa3IMYHON KOHIIEHTPALUU U TeMIepaTypbl. MoJienb KHUIISIIIEero ciios. Pa3inoxenue
MEPOKCH/JIa BOJIOPO/Ia C TOMOIIBI0 KaTaiu3aTopa (okcuaa mapranna (I1V)) u katanasbl
CBIPOTO Msica U ChIporo kaprodens. [IlpuMepsl HEOOPATUMBIX peaKIUi, UIYIIHX C
o0pa3oBaHMEM OCajKa, ra3a Wi Boibl. B3aumoelcTBre TUTUSL U HATPUSI C BOJOM.
[Tonyuenue okcuna pocdopa (V) u pacTBOpeHHE €T0 B BOJIE; UCIIBITAHUE



MOJIYYE€HHOTO pacTBOpa JakmycoMm. O0pa3iibl kpuctauoruaparos. McnsiTanue
PacTBOPOB 3JIEKTPOIUTOB U HEANEKTPOJIUTOB HA IPEAMET AUCCOIUALINNA. 3ABUCUMOCTh
CTENEHU JIEKTPOIUTHUECKON TUCCOIMAIIMN YKCYCHON KUCIOTHI OT pa30aBiieHUs
pactBopa. ['maponus kapobuna kanbuus. ['uaponn3 kapOOHATOB HIEIOYHBIX METANIOB U
HUTpaToB IMHKA Wian cBuHIA (I1). [Tonyuenue mbuia. [IpocTeiinme OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIE PEAKIINN; B3AUMOICHCTBUE LINHKA C COJISTHOM KUCJIOTOM U Keje3a
¢ pactBopoMm cyibdata meau (II). Moaens anekTpomsepa. Moaenb 3JIeKTPOTU3HOM
BAHHBI JJIs MOJTYYCHUS aTFOMUHUS.

JlabopaTopHbIe onbIThI. 7. Peakius 3aMeleHrs MEQU KEIE30M B pACTBOPE MEHOTO
Kynopoca. 8. Peakuuu, uaymiue ¢ oOpazoBaHreM ocajika, raza u BoJsl. 9. [lonyuenue
KHUCJIOpOJa pa3IoKeHUEM MIEPOKCHIa BOJIOPO/Ia ¢ MOMOIILI0 okcuaa Mapranua (IV) u
KaTanasbl ceiporo kaprodens. 10. [Toayuenue Bogopoaa B3auMOACHCTBUEM KUCIIOTHI C
uuHKOM. 11. Paznuunbie cityyan ruiponusa Coyen.

Temad4. BemecrBa u ux cpoiicTa (9 yacoB)

MeTrasuisl.
Hemeranisl.

Kucnotsl Heopraumieckue u OpraHu4ecKue.

OcHOBaHUsI HEOPTAHUYECKHUE U OPTraHUYECKUE.

Conmn.

I'eneTnueckas cBsI3b MEXY KJIaCCAaMU HEOPTAHUYECKUX U OPTaHUYECKUX COCAMHEHUH.

JemoncTpanun. Komnekuus oOpa3noB MeTamuioB. BzaumoaeiicTBue HaTpust U CypbMbI
C XJIOpOM, Keje3a ¢ cepod. [opeHme MarHus © AIIOMHHUS B KHCJIOPOJE.
B3auMopelicTBrE MIETOYHO3EMENbHBIX METAIUIOB C BOJIOW. B3anmopaencTBue Hatpus ¢
ATAHOJIOM, LIMHKA C YKCYCHOW KHCIIOTOM. ATMIOMUHOTEPMUS. B3aumoeicTsue meau ¢
KOHICHTPUPOBAHHOW A30THOW KHUCJIOTOW. Pe3ynbraTel KOppO3MM METAUIOB B
3aBUCUMOCTH OT YCJIOBUKA ee mnporekaHus. Komekuuss oOpa3noB HEMETalIoB.
B3aumozgeiicTBue Xxs1opHOW BOABI ¢ pacTBopoM Opomuaa (noauna) kanus. Kommexius
OPUPOAHBIX OPraHUYECKUX KHUCIOT. Pa30aBieHHe KOHIICHTPUPOBAHHOW CEpHOM
KUCJIOTBL. B3auMopnencTBHe KOHUEHTPUPOBAHHOW CEPHOM KHUCJIOTBI C Caxapow,
HEJUTI0NI030M U Menbto. OOpasibl MPUPOIHBIX MHUHEPAIOB, COACPMKAIIUX XIJIOPUT
HaTpusi, KapOoHaT Kanblus, ¢ochar Kampius U THApokcokapOobonatr menu (II).
OO0pa3ipl TUIIEBBIX TPOAYKTOB, COACPIKAIINX THAPOKAPOOHATHI HATPHUS U aMMOHWUS,
WX CHOCOOHOCTh K pa3JIOKEHUIO TpPU HarpeBaHuuW. [amieHue coapl YKCYCOM.
KauectBeHHbie peaKuuun Ha KaTUOHBI u AHHUOHBI.
JlaGopaTopHbie onbIThl. 12. McnbiTaHne pacTBOPOB KHUCIOT, OCHOBAHHM MU COJEMN
UHIMKatopamMu. 13. BzauMoneicTBHEe COJMHOM KHUCIOTBI M PacTBOpa YKCYCHOM
KHUCJIOTHI ¢ MeTaliaMu. 14. B3anmoaencTBrue CONSTHOM KUCIOTHI M PacCTBOpPa YKCYCHOM
KHCJIOTBI C OCHOBaHWAMH. 15. B3ammonencTBHE CONSHOM KHCIOTBI M pacTBOpa
YKCYCHOM KHCJIOTBI C coiisiMu. 16. IlomyyeHue wu cBOWCTBA HEPACTBOPUMBIX
ocHoBaHuil. 17. T'maponu3 XJIOpUIOB W aleTaTOB WIEJIOYHBIX METalIoB. 18.
O3HakOMJICHHE C KOJUICKIIUSMH: a) METaUIoB; 0) HEMeTauioB, B) KHUCIOT; T)
OCHOBaHU; 1) MUHEPAJIOB U OMOJIOTMYECKUX MATEPUAJIOB, COAEPKAIINX HEKOTOPbIE
COJIH.



IlpakTuyeckas padora Ne2. PemieHue 3KCIEpUMEHTAJIbHBIX  33Jad  Ha
UACHTU(UKALIMIO OPTaHUYECKUX U HEOPTAHUYECKUX COETUHEHUH.

TpeOoBaHnus K YPOBHIO NOATOTOBKHU YueHHKOB 10 ki1acca.
B pe3yiabTare H3y4yeHUus1 XMMUM YYCHUK JT0JI’KEH 3HATD:

o [loHsATHS OpraHuYecKass XUMHUsl, IPUPOIHBIE, UCKYCCTBEHHBIE U CUHTETHYECKUE
MaTEepUAIIBL;

o ocHOBHbIE ToJIOKeHUsT TXC, MOHATHA U30MEpP, TOMOJIOT, TOMOJIOTHYECKUI ps/,
IIPOCTPAHCTBEHHOE CTPOEHUE;

e IIpaBUJIa COCTABJICHUS Ha3BaHUI KJIACCOB OPraHUYECKUX COCIAUHEHUN;

¢ KAUECTBEHHBIC PEAKLIMN HA PA3JIMYHbIE KJIACChl OPraHUYECKUX COECIMHEHMI;

o BaXHEHIINE (PU3NUECKHE U XMMHUECKUE CBOWCTBA OCHOBHBIX IpE/ICTaBUTENEH
U3YYEHHBIX KJIACCOB OPraHUYECKUX BEIIECTB;

o KJIACCU(PUKALIMIO YTIEBOIOB IO PA3IMYHBIM IIPU3HAKAM;

¢ XapaKTEPUCTUKN BAXKHENIINX KIACCOB KUCIOPOACOAECPIKAINX BEIIECTB;

o KJIACCU(DHMKALIMIO U BUIBI H30MEPHH;

o IIpaBUJIa TEXHUKHU OE€30MACHOCTH.

YMmerh:

o CocTaBiATh CTPYKTYpHBIE (POPMYIIBI H30MEPOB;

e HA3bIBaTb OCHOBHBIE KJIACChl OPTraHUYECKUX BEIIECTB IO MEXKIYHAPOIHOU
HOMEHKJIATYpE;

e CTPOEHUE, TOMOJIOTHYECKHME PAAbl OCHOBHBIX KJIACCOB  OPraHUYECKHUX
COCIMHCHMI;

¢ COCTaBIJISITh YPABHEHUS XMMHUYECKNX PEAKIIUM, pEIIaTh 3a0a4H;
OOBSICHATH CBOWCTBA BELIECTB HA OCHOBE UX CTPOCHUS;
YMETh IIPOrHO3UPOBATH CBOWCTBA BEILIECTB HA OCHOBE UX CTPOCHUS;
OIPENEIIATh BO3MOKHOCTD IIPOTEKAHUS XUMUUECKUX PEAKLINM;

e PELIATh 33Jla4d Ha BBIBOJ MOJIEKYJISIPHON (OpMyJibl BEIIECTBA MO 3HAUEHUIO
MAaCCOBBIX J0JIEM XUMUYECKUX IIEMEHTOB U 110 MacCe MPOLYKTOB CTOPaHUS;

e IPOBOJIUTH CAaMOCTOSITENIBHBIM MOMCK HH(OpPMALMK C  HCIOJIb30BAHUEM
Pa3JIMYHBIX UCTOYHUKOB;

¢ TPAMOTHO O0pAIAThCS C XUMUYECKON TOCYZ0M U 000PYI0BAHHUEM;

e UCIIOJI30BATh MOJIyYCHHbIC 3HAHUS 1JI1 IPUMEHEHUS B OBITY.

TpeGoBanus K YPOBHIO NOATOTOBKH

B pe3yabrarte usyuenuss xumun B 11 Kjacce yuyanuecsi J0JLKHBI
3HATH/TIOHUMATH



. eaiicHelllue XumuyecKkue nOHAMuUA. BEIIECTBO, XUMHYECKUN AJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAsI U MOJIEKYJISIpHAS MAacCChl, HOH, AJUIOTPOIHSI,
M30TOIbI, XUMUYECKasI CBSI3b, DJIEKTPOOTPHUILIATEILHOCTh, BaJICHTHOCTh, CTEIICHb
OKHCIIGHHs, MOJb, MOJIIpHas Macca, MOJISIpHBIM  00beM, BeIIecTBa
MOJIEKYJISIPHOTO ¥ HEMOJEKYJISIPHOTO CTPOCHHUS, PAacCTBOPBI, DJICKTPOJIUT H
HEDJICKTPOJIUT, 3JIEKTPOJIMTHYECKAS JTHUCCOLUAIINS, OKHUCJIUTEIb u
BOCCTAHOBHUTE/Ib, OKHCJICHHE U BOCCTAHOBJICHHE, TEIIOBOM 3(P(EKT peakiuu,
CKOPOCTh XUMHYECKOW PEAKIMU, KATAIN3, XUMUYECKOE PABHOBECUE, YTIIEPOIHBIN
ckeneT, GyHKIIMOHAIbHAS TPYIIa, U30MEPHUs, TOMOJIOTHS;

L OCHOBHbBIE 3AKOHbl XUMUU. COXPAHCHHUA MACChl BCIICCTB, IIOCTOSIHCTBA COCTaBa,
HCpI/IO,ZIHIIGCKI/Iﬁ 3aKO0H,

L OCHOG6HblE meopuu xXumuu. XUMHUYECKOMN CBiA3U, 3H€KTpOHHTH‘-ICCKOﬁ
aucconrannn, CTpPOCHUA OPraHN4YCCKHUX CO€I[HH€HPII>1;

L earicHeluiue eeuecmea u mamepuaivl. OCHOBHBIC MCTAJJIBI M CIIJIaBbI, CCpHas,
COoJisiHasA, a30THasds M YKCyCHasd KHUCIIOTBI, IICJI04YH, aMMHUAK, MHHCPAJIbLHBIC
YI[O6peHI/I$I, HNCKYCCTBCHHBIC U CUHTCTUUYCCKUC BOJIOKHA, KAYYYKH, INIACTMACCHI;

yMeTh

e  Ha3bleamb: WV3YUYCHHBIC BEIIECTBA M0 «TPUBHAIBHOW» WM MEXKIYHAPOIHOU
HOMEHKJIATYPE;

U onpedeﬂﬂmb: BAaJICHTHOCTBb M CTCIICHb OKHCJICHHUA XUMHYCCKHX 3JICMCHTOB, THII
XUMHUYECKOM CBSI3U B COCAMHCHUAX, 3apsald HMOHA, XApPaKTCP CpCAbl B BOIHBIX
pacTBOpax HCOPraHUYICCKUX COGHHHGHHﬁ, OKHUCJIMTCIb MW BOCCTAHOBUTCIIb,
IMPUHAAJIC)KHOCTD BCHICCTB K PA3JIMYHBIM KJIaCCaM OPraHNYCCKHX COGI[HHCHHﬁ;

e Xapakmepuzoeams. DIEMEHTHl MaJblX MEPHUOJIOB MO MX TOJOXKECHUIO B
nepuoandeckorr cucreme JI.M.MenneneeBa; oOIMe XUMHYECKHE CBOWMCTBA
METaJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUXCOCIMHCHU;

e 00bACHAmMb. 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHHUS; IPUPOIY
XHMHYECKOM CBSI3M (MOHHOM, KOBAJICHTHOM, METaIMYECKOM), 3aBHCHUMOCTH
CKOPOCTH XMMHMYECKOW pPEAKIUU M TOJIOKEHUS XUMUYECKOTO PABHOBECHS OT
paznuyHbIX (aKTOPOB;

e BBLINOJIHAMb XUMUUECKUIl IKCHEpUMEHm TI0 PACMO3HABAHUIO BaKHEHIIMX
HEOPraHUYECKUX U OPTaHUYECKHUX BEILECTB;

e NPo6OOuUmMb  CaMOCTOSITCIIBHBIA  TMMOWUCK  XHUMHYECKOW  WHpOpMAIMu ¢
WCIIOJB30BAaHUEM PA3JIMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJSPHBIX HU3JaHUM,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  HTepHera); uCmoJb30BaTh
KOMIIBIOTEPHBIE TEXHOJOTHUH JUIi OOpaOOTKM W Mepedauyd XUMHUYECKOU
uH(pOpMAaIH U €€ MPEACTaBICHUS B Pa3IMUHbIX (OpMax;

HCIIO0JIB30BaThH HpHOﬁpeTeHHbIe 3HAHUA HW YMEHHUHA B npaKanecmoﬁ
JeSITeJIbHOCTH U IMOBCEIHEBHOM KU3HU JJIA:



OOBSICHEHUS] XMMUYECKUX SBIICHUH, MPOUCXOIALIMX B MPHUPOAE, OBITY U Ha
IIPOU3BOJICTBE;

OIIpCACIICHNA  BO3MOXHOCTU  IMPOTCKAHUA  XHMHYCCKHX npeBpameHHﬁ B
PAa3JINMYHBIX YCIIOBHAX U OICHKU UX HOCHCI{CTBHﬁ;

9KOJOTHYCCKH I'PaMOTHOI'O ITIOBCACHUA B Opr}KaIOHICﬁ cpeac,

OLICHKH BIIMSHUSA XMMHMYECKOI'O 3arpsA3HEHUs OKPYKAIOLIEN CPElbl HA OPTaHU3M
YEJI0BEKA U IPYTUE )KUBBIE OPTaHU3MBI;

O0e3omacHOro OOpamieHuss C TOPIOYMMH W TOKCHYHBIMH  BEUICCTBAMH,
71a060paTOPHBIM 000PYIOBAaHUEM;

IMPUTOTOBJICHUA paCTBOPOB SaHaHHOﬁ KOHIOCHTPAIIWU B 6I>ITy " Ha IIPONU3BOACTBC,

KPUTHUYECKON OLIEHKU JOCTOBEPHOCTH XMMUUECKON MHGOpMAIUU, TOCTYMAOIEH
W3 Pa3HbIX HCTOYHUKOB.



Crpykrypa kypca 10 ki1acca

Ne Tema Kon-Bo gacos

1 Bsenenue 1

2 Teopus cTpoeHUsI OPraHMYECKUX COETUHEHUM 2

3 VYriaeBogopoab! U UX MPUPOJHBIE HCTOUHUKI 8

4 Kucnopos- u a3oTconepxaiine coemHEHUS 16

S) buosornuecku aKkTUBHBIE OPraHUYECKUE COEAUHEHUS 4

6 HckyccTBEeHHBIE M CUHTETUYECKUE TOJIUMEPHI 3
Utoro 34

Crpykrypa kypca 11 kinacca

Ne Tema Komn-Bo gacos

1 CoBpeMeHHbIE MTPEJICTABICHHS O CTPOSHUH aToMa 3

2 Crtpoenue BemecTna 14

3 XUMHYECKUE PEAKIIUU 8

4 BemectBa 1 UX CBOMCTBA 9
Uroro 34




NudopmanuoHHO-MeTOAMYECKOE 00eciedeHne

OcHoBHas JauTeparypa:

1.

2.

3.

o b

labpuensa  O.C. Ilporpamma kypca xumuu i 8-11  kiaccoB
o01eo0pa3oBaTeNbHBIX yupexaeHuit. — M.: Ipoda, 2011,
Xumus. 10 kimacc. ba3oBbiii ypoBeHb: yueOHUK i 0O0IIeo0pa3oBaTeIbHBIX
yupexaenuit / O.C. I'abpuensn. — M: «JIpoday, 2011.
Iabpuensa O.C. Xwumumsa. 11 xmacc. ba3oBeiii  ypoBeHb: y4uel. s
obmeobpazoar. Yupexnenuit /O.C. Nabpuensa. — M.: [JIpoda, 2013. — 223,
[1] c.: nm.
JlonoJiHUTeIbHAS JIUTEpaTypa:

1. T'abpuensn O.C., AmykoBa A.B. Xumusa. 11 kn. ba3oBblii ypoBeHb:

Mertoauueckoe nocodue. — M.: Jlpoda, 2005.

2. T'abpuensu O.C. HactonbHas kuura aist yuurens. M.: biuk u K, 2008.
3.Xumus. 10 kimacc: KOHTPOJIbHBIE M MPOBEpoUYHbIe padoThl Kk yueoHuky O.C.
[Nabpuensna «Xumus. 10 xiacc. bazoseiit ypoenb» / O.C. I'aGpuensn, [1.H.
bepeskun, A.A. YmakoBa u ap.. — 3-e u3f., crepeorur. — M.: JIpoda, 2010. —
253, [3] c.

IMa6puensn O.C. «Xumus. 10 xnaccey. Pabouas terpaas. M.: Ipoda, 2010
Xumus. 11 win.: KoHTposbHble U TipoBepodHble pabotsl kK yuebHuky O.C.
I'abpuensna, I'.I'. JIpicoBoii «Xumusda. 11» /O.C. I'abpuensn, [1.LH. bepe3kun,
A.A Ymakosa u ap. — M.: [Ilpoda, 2004.

NutepHer—pecypcenl M nudposbie oOpasoBarenbHbie pecypebl (LHOPHI)

1. http://www.edu.ru - IleHTpanbHBI 00pa30BaTEIbHBIA MOPTA, COJACPIKHUT

HOPMATHUBHBIC JOKYMEHTH MHUHHUCTEPCTBA, CTAaHIAAPTHI, UHPOPMAIIUIO O MPOBEIACHUE
AKCIIEpUMEHTa, cepBep HHGOPMAIMOHHON TOAJAEPKKH EauHOro rocynapcTBeHHOTO

OK3aMCHa.

2. http://lwww.fipi.ru - mnopran HHOOPMAIMOHHOW TMOMJACPKKH EIAMHOTO

rocyaapCTBCHHOI'O 3K3aMCHaA.

3. http://www.chemnet.ru — snexTpoHHas OMOIHOTEKA IO XUMHH.
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