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1. HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma cocTaBieHa Ha OCHOBE MPHUMEPHOH M ABTOPCKOW IPOTPAMMBI
M.H.AdanaceeBoit ans yuebuukoB [.E.Pymsutuca, ®.I.@enpamana. 10-11 xmaccer M.:
[Ipocsemenuey, 2018 r.

VYueOHblii npeamer uszydaercs B 11 kiacce, paccuutan Ha 34 yaca (lu B Hexmemo).
ba3oBbM ydeOHBIM TOCOOMEM il M3ydeHHs TpeaMera sBisercs ydeOHuk 11 kimacca mms
obmieoOpazoBarensHbIx yupexkaeauii Pymsuruc I'. E., ®enpaman @. . «Xumus. 11 xmace.» -
M.: [Ipoceemnienue, 2016r;

Pabouas mporpamma obOecrieunBaeT JOCTH)KCHHE TUIAHUPYEMBIX pPEe3YJIbTaTOB OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHOM MPOTPAMMBI OCHOBHOT'O 00IIIET0 00Opa30BaHMUsL.

Temarnueckoe MJIAaHUPOBAHUE COCTABJIEHO B COOTBETCTBUU C 0a30BbIM ydeOHHMKOM 11
KJjlacca. ABTOpCKasi mporpaMma yIuloTHeHa Ha 1 yac.

JlanHbIE M3MEHEHHUS aBTOPCKOW MpPOTrpaMMbl OBLIM OCYIIECTBJIEHBI B COOTBETCTBUU C
y4eOHBIM IUTAHOM IIKOJIBI, B KOTOPOM Ha M3y4eHMM XUMUU B 11 kiacce Bbiaensiercs | yac B
Heneno (34 4. B y4. ron).

Kypc «Xumus» nmeer KOMIUIEKCHBIA XapakTep, BKIIIOYAeT OCHOBBI OOIIEH, HEOpraHMYecKOu
xumuu. [1aBHOW waeed sABISIETCsl co3aHMe 0Aa30BOTO KOMILIEKCA OMOPHBIX 3HAHUM O XUMHH,
BBIPOKEHHBIX B (hOpPME, COOTBETCTBYIOIIEH BO3PACTY YUAIIUXCSI.

Benymas ponb B paCKpbeITUH COAEpKaHUA Kypca XuMuM 11 kinacca npuHaaiIexuT
ANIEKTPOHHOU TEOPUH, IEPUOIUIECKOMY 3aKOHY U CHCTEME XMMHUECKUX 3JIEMEHTOB Kak
HauboJee 00IKUM HayYHBIM OCHOBAM XUMHHU. B TaHHOM Kypce crucTeMaTu3upyroTcs,
00001Iar0TCs U yryOIsSI0TCS 3HAHUS O PaHEe U3YUYCHHBIX TEOPHUAX M 3aKOHAX XUMHUECKOU
HayKH, XUMHYECKHX Ipolieccax u mpousBojcTBax. CoaeprkaHue 3THX pa3/ieIoB XUMUU
PacKpbIBaeTCs BO B3aUMOCBS3HU OPraHMUEeCKUX U HEOPraHMYECKHUX BEIIECTB.

JlanHas mporpamma npeaycMaTpuBaeT GOpMUPOBAHHUE Y yUalTuXcsi 00eydeOHbIX YMEHUN U
HABBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB AESITEILHOCTU U KIFOUEBBIX KOMIIETEHIIHI.

JlaHHBIN KypC HaMpaBJjIeH Ha:

® OCBOCHHE 3HAHHH O XUMHUYECKOU COCTABJIAIONICH €CTECTBEHHO-HAYYHON KapTHHBI MHUPA;

® OBJIAQJICHHE YMEHHUSIMH IIPUMEHSITh IMOJTyYCHHBIC 3HAHUS TSI OOBSICHEHHUS Pa3HOO0pa3HbIX
SIBIICHUH OKPYKAIOIIET0 MUPA;

® DPa3BUTHE NIO3HABATEIIBHBIX HHTEPECOB U MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B mIpoliecce
CaMOCTOSITEIIBHOTO MPUOOPETCHHSI XUMUYECKHX 3HAHUH C UCII0JIb30BAHUEM Pa3IMYHBIX
HMCTOYHUKOB HH(POPMAIUH;

® BOCIHTaHHE YOSIKJICHHOCTH B TIO3UTUBHOW POJIM XUMHHU B )KU3HU COBPEMEHHOTO
0O0IIIeCTBA;

e [pUMEHEHHE MMOJTYYEeHHBIX 3HAaHUN U YMEHHI /17151 0€30MaCHOTO UCIIOJIb30BAHUS BEIIECTB
Y MaTepuasoB B OBITY U HA IPOU3BOJCTBE, /Ui MPEIYNPEKACHUS IBICHUHN, HAHOCSIIINX
BpeJ 3/I0POBBIO UEIOBEKA U OKPYKAIOIIEH cpelie.

[enaroruueckast 1menecoo0pa3HOCTh UCTIOIB30BAaHMS ABTOPCKOM MPOTPAMMBI 1101
pykoBojictBoM M.H.AdaHackeBoii 3aKiI04aeTCsi B TOM, YTO B paMKaX U3y4CHHs XUMUU €CTh
BO3MOJKHOCTh CO3/IaTh YCJIOBUS ISl (JOPMHUPOBAHUS KITFOUEBBIX KOMIIeTeHIH. [IporpaMma
o0ecrieyrBaeT COBPEMEHHOE Ka4yeCTBO 00pa30BaHusl 110 XUMUHU Ha OCHOBE YCBOCHUS
00513aTeILBHOT0 MUHIUMYMa COJIepKaHus 00pa30BaTeIbHOM MTPOTPaAMMBbI CPEIHETO (TIOJIHOTO)
oOmiero o0pa3oBaHus.
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YMK
JIMTEPATYPA JUTA YYUTEJIA

Xumusa 11 xn. I'E.Pymsuruc, @.I. ®ensaman M «llpocsemenne» 2018
[Iporpammsl o xumuu M.H. AdanacseBa M: «IIpocsemenue» 2018

Xumus 11 k1. O.C.T'abpuenssa M. «/Ipoda» 2006

Kuwura mist urennst mo Heopranudeckoi xumun coct. B.A.Kpurman

M «Ipocsemienue» 2003

Tunsl xuMuyeckux 3ajad u crnoco6s! ux pemenus .M. HoBomuuckuii,

H.C.HoBommuckas Kpacnogap OOO «Coserckas Kybans» 2006
XuMusi ¥ oBceTHeBHAs u3Hb yenoBeka [.B.[Iuuyruna M. «/Ipoday 2004
CO6opHuk camocTosTeNbHBIX paboT no xumuu §-11 M.M.HoBommHckuid,
H.C.HoBommuckas, JI.®. @enocoBa Mocksa: «IIpocsemenuey» 2002

Jluteparypa nns yyamuxcs

1. Xumus 11 k. I'.E.Pymsutuc, ®.I".®enpaman M «lIpocsenienue» 2018

2.
3.

Xumust 11 k1. O.C.I'abpuensia M. «JIpoda» 2006
Knura it ureHus no Heopranndyeckon xumun coct. B.A.Kpuuman

M «IIpocsemenne» 2003

2. J1manupyeMble pe3yabTAaThl H3VUEHHs YIEOHOI0 IpeaMeTa

B pesynprare usydeHus y4yeOHOro mnpeamMera «XHMHs» Ha YPOBHE OCHOBHOIO OOLIEro
00pazoBaHUs:
BbIyCKHUK HAYYHUTCH:

packpblBaTh Ha MPUMEPAaX poJib XUMUU B (OPMUPOBAHUU COBPEMEHHOW HAyYHOU
KapTUHBI MHUpa U B IPAKTUYECKOHN JEATEIbHOCTH YEJIOBEKA;

JEMOHCTPUPOBATh HA IpUMEpax B3aUMOCBS3b MEXKIYy XUMHEH W JApYyrUMH
€CTECTBEHHBIMU HAayKaMU;

packpbIBaTh Ha MpUMeEpax MOJIO0KEHUs TEOPUU XUMHUECKoro cTpoeHus A.M. bytiepoBa;
noHuMarh Qusndeckuii cMpicn Ilepuoanueckoro 3akona .M. MenneneeBa u Ha ero
OCHOBE OOBSICHITH 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB M 00pa30BaHHBIX UMU
BEIIECTB OT JIEKTPOHHOI'O CTPOCHUS AaTOMOB;

OOBSACHATH MPUUYMHBI MHOTO0Opa3usl BEIIECTB Ha OCHOBE OOMIMX MPEACTaBICHHUA 00 HUX
COCTaBE U CTPOCHUMU;

NPUMEHATH MPaBUJIa CUCTEMATUYECKON MEXKIYHAPOJHOM HOMEHKJIATYpbl KaK CpEICTBa
pa3nuyYeHus U UACHTU(DUKAIINH BEIIECTB M0 UX COCTaBY U CTPOCHHUIO;

COCTaBIISAITh MOJICKYJISIPHBIE M CTPYKTYypHBIE (OPMYIBI OPraHUYECKHX BEIIECTB Kak
HOCHUTeNelH MHPOpPMAIMK O CTPOCHHH BEIECTBa, €ro CBONCTBaX M MPUHAMICIKHOCTH K
OIIPENEIIEHHOMY KJIACCY COECMHEHUM;



XapaKTepu30BaTh OPraHWYECKHE BEIIECTBA IO COCTaBYy, CTPOCHHMIO U CBOICTBaM,
YCTaHAaBJIMBATb NPUYHMHHO-CICACTBCHHLIC CBA3HW MCKAY JAAHHBIMHU XapaKTCPHUCTHUKAMU
BEILIECTBA;

IIPUBOJUTH IIPUMEPBI XMMHUYECKUX PEAKLUUH, PACKPBIBAIOIIUX XAPAKTEPHBIE CBOWCTBA
TUITMYHBIX HpeI[CTaBI/ITeJIef/'I KJIaCcCOB OpraHn4eCKux BCUICCTB C O CJIbIO ux
I/II[CHTI/I(bI/IKaIII/II/I 1 00BsICHEHHUS 00/1aCcTH MMPUMCHCHU A,

IMPOTHO3UPOBATH BO3MOKHOCTL IMPOTCKAHUA XUMHUUYCCKUX peaKHI/IfI Ha OCHOBE 3HAHWH O
TUIIAX XMMHUYECKOM CBSA3HM B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;
HCIIOJIb30BATh 3HAHHA O COCTaBC, CTPOCHUU U XHUMHUYCCKUX CBOMCTBaxX BCUICCTB OJIsd
0€e30MacHOTO IMPUMCHCHHS B HpaKTI/I‘IeCKOf/’I JACATCIBbHOCTH,

MIPUBOJIUTH MPUMEPHI PAKTUUECKOTO MCIIOJIb30BaHUs MPOIYKTOB NepepaboTKu HEPTH U
IpUPOAHOro rasa, BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ (HOJ'II/IBTI/IJ'IGHa, CHHTCTHYECCKOI'O
KaydyKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH OTIBITHI 10 PACIIO3HABAHUIO OPTaHWYECKUX BEIIECTB: TIUIEPUHA, YKCYCHOM
KHCJIOTBI, HCTIPCACIbHBIX XHUPOB, T'JIFOKO3bI, Kpaxmaja, 0eJIKOB — B COCTaBe IITUHIICBBIX
IMPOAYKTOB U KOCMCTUYCCKHUX CPCACTB,

BJIQJICTE IIpaBUJIaMU U IIpHUEMaMU Oe3omacHOi pa6OTI)I C XUMHYECKUMHU BEIIECCTBAMHU U
nabopaTopHBIM 000PYI0BaHUEM;

YCTaHAaBJIMBATb 3aBUCUMOCTb CKOPOCTHU XUMHYECKOH pC€aknun U CMEIICHUSA XUMHUYCCKOT'O
PaBHOBECHA OT pPa3JIMYHBIX Q)aKTOpOB C HCJIBIO ONPEACIICHUA OINTUMAJIBHBIX YCJTOBI/Iﬁ
MMPOTEKAHUA XUMHUYCCKUX ITPOILECCOB;

MPUBOJUTH IPUMEPHI THAPOJIN3A COJICH B OBCETHEBHOM KHU3HN YEIOBEKA;

NPUBOJIUTHE TPUMEPHl  OKUCIHMTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi B  MIPUPOJE,
MIPOM3BOICTBEHHBIX MPOIIECcCaX M KHU3HEACATSILHOCTH OPraHU3MOB;

NPUBOJIUTE TPUMEPHl XHMHYECKHX pEAKIHWH, DPAaCKPHIBAIOIIMX OOIIHMEe XHUMHUYECKHUE
CBOWCTBA MPOCTHIX BEIIECTB — METAIIOB 1 HEMETAILIOB,;

NPOBOANTH pAcueThl Ha HAXOXKJICHHUE MOJICKYISIPHOH (OPMYIbI YIIeBOAOPOJAA TIO
IPOAYKTAaM CrOpPaHUS M MO €ro OTHOCUTEIBHOW IUIOTHOCTH W MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISIIUX B €T0 COCTaB;

BJIAJETh INpaBHJIaMU O€30MacHOro OOpaIleHHsl C €AKHMH, TOPIOYMMU M TOKCHYHBIMH
BEIIIECTBAMH, CPEICTBAMH OBITOBOM XHMHUHU;

OCYIIECTBIIATh TOUCK XWMHUYECKOH WH(POPMAIMU MO Ha3BaHUIM, HACHTH(UKaTOpam,
CTPYKTYPHBIM (hOpMyJIaM BELIECTB;

KPUTUYECKH  OIICHMBAaTh M  MHTEPIPETHPOBATh  XMMHUYECKYI0  HH(OpMaIHIo,
COJIEPIKAIIYIOCSl B COOOIICHUSAX CPEACTB MAacCOBOHM MH(popMaluu, pecypcax MHTepHera,
HAYYHO-TIOMYJISIPHBIX CTAThsIX C TOYKU 3PEHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
LEJSX BBISBIICHUS OIINOOYHBIX CY)KJICHUI U (POPMUPOBaHUS COOCTBEHHOM TTO3UIIHY;
NPEACTABIATh MYTH PEIICHUs TIO00ATBHBIX MPOOJIEM, CTOSIIIUX Iepel] YeTOBEYEeCTBOM:
9KOJIOTMYECKUX, SJHEPTE€TUUECKHIX, CBIPHEBBIX, U POJIb XMMUU B PELICHUH ITUX MPOOIEM.

Bbll'lyCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTBHCHA:

UTIOCIPUPOBAMb HA NPUMEPAX CMAHOBLEHUe U IGOTIOYUI0 OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCTOPUYECKUX IMANAX ee Pa36UumusL;

UCNONL308aMb MEMOObl HAYYHO2O0 NO3ZHAHUS NPU BbINOJHEHUU NPOEeKmo8 U YYeOHO-
UCCe008amenbCKUX — 3a0a4 N0 U3VYEHUI0  CEOUCM8, CHnocob08  NOnyueHus U
PACNO3HABAHUS OP2AHUYECKUX BeUjecms,

00vACHAMb NPUPOOY U CHOCODbL 00PA30BAHUS  XUMUYECKOU C6A3U. KOBANEHMHOL
(nonapHOU, HeNOAAPHOU), UOHHOU, MEMALIUYECKOU, 8000POOHOU — C Yelbl0 OnpedeneHus
XUMUYECKOU AKMUBHOCTU 8eUeCm8;



®  YCMAHABIUBAMb 2EHEMUUECKVIO C853b MeNHCOY KIACCAMU OP2aHU4eCcKUXx 8eujecms Ois
000CHOBAHUA NPUHYUNUATILHOU B03MONCHOCMU NONYYEHU OP2AHUYECKUX COeOUHeHUl
3aA0aHHO20 COCMABA U CMPOEHUsL;

®  YCMAHABIUBAMb G3AUMOCEA3U MeXHCOY hakmamu u meopuetl, NPUYUHOU U ClLe0Cmeuem
npu amaniuse npooIeMHbIX CUMyayull U 0O0CHOBAHUU NPUHUMAEMBIX peUleHUll Ha OCHO8e
XUMUYECKUX 3HAHUIL.

Y4yeHUuK HA 6230BOM YPOBHE MOJTYYUT BO3MOKHOCTH HAYYHTHCSH:

UCNoOIbL306aMb  Memoobl HAYYHO20 NO3HAHUA NPU  BbINOJIHEHUU HPOEKMO8 U YYeOHO-
UCCIe008amMenbCKUX 3a0ad no U3Y4eHulo Ce0UCms, cnocobo8 noayveHus U pacno3HA8aHUs
gewecms,

00BACHAMb NPUPOOY U CROCOOBLI 0OPA30BAHUSL XUMUYECKOU C853U. KOBAEHMHOU (NOJAPHOU,
HENONAPHOIU), UOHHOU, MEMALIUYecKoU, B6000POOHOU — C Yelblo ONpedeleHUs XUMUYECKOU
AKMUBHOCMU BeUecms,

VCMAHABIUBAMb 2EHEeMUYECKYIO C853b MeHCOy KIACCAMU OP2AHUYECKUX U HeOp2aHUYecKux
gewiecmes 01 000CHOBANUSL 3AUMOCBA3U.

VCMAHABIUBAMb B3AUMOCEA3U MeHCOy pakmamu u meopuel, NPUYUHOL U cleocmeuem npu
amanuze npooIeMHbIX cCumyayuil U 000CHOBAHUU NPUHUMAEMBIX PeUleHUll HA OCHO8E XUMUUECKUX
SHAaHUIL.

IIpenmeTrHble pe3yabTaThbl (0a30BbIM YPOBEHB):

1) chopMHPOBAHHOCTH MPEACTABICHUN O MECTE XUMHH B COBPEMCHHOM HAyYHON KapTHHE
MUpa; IOHUMaHUE POJIM XUMHUHU B (GOPMHUPOBAHUH KPYro30pa U PYHKIIMOHATHHON
IPAMOTHOCTH YeJIOBEKA /ISl PEIICHUS IPAKTUYECKUX 3aa4;

2) BIaJCHUE OCHOBOIMOJIArAIOIIMMU XUMUYCCKUMHE MOHITUSMH, TCOPUAMH, 3aKOHAMHU H
3aKOHOMEPHOCTSMM; YBEPEHHOE NOJIb30BaHUE XUMHUECKOW TEPMUHOIOTUEN U
CHUMBOJINKOI;

3) BiajeHHEe OCHOBHBIMU METOJAMHU HAYYHOTO MO3HAHHSI, HCIIOIb3yEeMbIMH B XUMHH:
HaOIo/IeHUEe, OMMCaHNe, U3MEPEHHUE, SKCIIEPUMEHT; YMEHUE 00padaThiBaTh, OOBSICHATH
Pe3yNbTaThl MPOBEIEHHBIX OIBITOB U JAENaTh BHIBObI; TOTOBHOCTH U CIIOCOOHOCTD
METO/Ibl IO3HAHMS MPU PELICHUHU NPAKTUYECKUX 3a]a4;

4) chopMHPOBAHHOCTh YMEHHUS [1aBaTh KOJMUYCCTBEHHBIC OLIEHKH U MPOBOIUTH PACUCTHI
10 XUMUYECKUM (OpMyJIaM U YpaBHEHHUSIM;

5) BiajeHue MpaBUIaAMH TEXHUKH 0€30TIACHOCTH IPH UCIIOIb30BaHUH XMMUYECKUX
BEILIECTB;

6) chopMHUPOBAHHOCTH YMEHHSI KJIACCH(PUIIUPOBATH OPraHUIECKUE BEIIECTBA U PEAKIIUH
10 Pa3HbIM MIPU3HAKAM;

7) chOpMHUPOBAHHOCTH YMEHHsI OTIUCHIBATH U Pa3In4aTh U3YYCHHBIC KIIACCHI
OpPraHMYECKUX BEILECTB;

8) chopMHUPOBAHHOCTH YMEHHSI J€7IaTh BBIBOJIbI, YMO3AKIIOUSHHUS M3 HAOIOICHHH,
XMMHMUYECKUX 3aKOHOMEPHOCTEN, MPOTHO3UPOBATH CBOMCTBA HEM3YUYECHHBIX BEILIECTB IO
AQHAJIOTUU C U3YYECHHBIMU;

9) chopMHUPOBAHHOCTH YMEHHSI CTPYKTYPHPOBATH U3YYCHHBIN MaTepHall i XUMHUYECKYFO
nH(}OPMALIHIO, TTOJTY4aEMYIO U3 Pa3HBIX HCTOYHUKOB;

10) chopMupoBaHHOCTH COOCTBEHHOW TIO3UIIMH TI0 OTHOIICHUIO K XUMHYECKOM
nH(bOpMALIUU, TOTYJaeMON U3 Pa3HBIX HCTOYHHUKOB;

11) chopMHPOBAHHOCTH YMEHHSI aHATIM3UPOBATH M OIICHUBATH IMOCIIEACTBUS
MIPOU3BO/ICTBEHHOM 1 OBITOBOM JESTEILHOCTH, CBA3aHHOM C epepaboTKON
OpraHMYECKUX BEILECTB;

12) oByiaziecHue OCHOBAMHU HAyYHOT'O MBIIIUICHHSI, TEXHOJIOTHEH UCCIICIOBATEIbCKON U
MPOEKTHOM AEATEIbHOCTH



13) chopMHPOBAHHOCTH YMEHHSI IPOBOAUTH SKCIICPUMEHTBI Pa3HOM JHIAKTHYCCKOM

HaITpaBJICHHOCTH,

14) chopMUPOBAHHOCTh YMEHHSI OKA3bIBATh MIEPBYIO MOMOILb IPH OTPABJICHUSX, 0JKOTaX

JPYTUX TPAaBMaX, CBSI3aHHBIX C BEIIECTBAMU U JTJAOOPATOPHBIM 000PYIOBAHUEM.

MeTaHpe)flMeTHbIe pe3yJbTaThbI:

1)

2)

3)
4)
5)
6)
7)
8)

9)

c(OPMHUPOBAHHOCTH YMEHHSI CTAaBUTH LIEJIM ¥ HOBBIE 33/1a4M B ydeOe U Mo3HaBaTEIbHON
JEATENBHOCTH;

OBJIAJICHUE IPUEMAMH CAMOCTOSTEILHOIO IUIAHUPOBAHNUS ITYTEH JOCTUKEHUS LIEIH,
yMeHUs BRIOMpaTh 3()(HEeKTUBHBIE CIIOCOOBI PEHICHUS YI€OHBIX U TIO3HABATEIIbHBIX
3azad4;

c(OpMUPOBAHHOCTh YMEHHUSI COOTHOCUTB CBOM JIEMCTBUS C IJIAHUPYEMbBIMU
pe3ynbTaTamus;

c(OpPMUPOBAHHOCTh YMEHUS OCYILECTBISATh KOHTPOJIb B IIPOLIECCE TOCTHKEHUS
pe3ynbTaTa, KOPpEKTUPOBATH CBOW JIEHCTBHS;

c(OpPMHUPOBAHHOCTh YMEHHS OLIEHUBATh IPABUIILHOCTH BBIIIOJHEHUS YU€OHBIX 3a7a4 U
COOTBETCTBYIOIINE BO3MOKHOCTH UX PEIICHHUS;

c(OpMUPOBAHHOCTh YMEHUS aHAJIM3UPOBATh, KIIACCUPHUIIMPOBATH, 0000111aTh,
BBIOMPATh OCHOBAHUS M KPUTEPHUHU ISl YCTAHOBJICHUSI IPUYUHHO -CJIEICTBEHHBIX
CBsI3€;

c(OpMUPOBAHHOCTh YMEHUS IPUOOpETATh U IPUMEHATh HOBBIE 3HAHNUS;
c(hOpMHUPOBAHHOCTh YMEHHS CO3/1aBaTh MIPOCTEHIINE MOJIENH, UCIIOJIb30BATh CXEMBI,
TaOIUIBI, CHMBOJIBI JIJIS1 pELIeHHs] yUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

OBJIAJICHUE HA BEICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAYYHBIX TEKCTOB.

10) chopmupoBaHHOCTH YMEHHS 3(DHEKTHBHO OPraHN30BaTh y4eOHOE COTPYIHHYCCTBO U

COBMECTHYIO JAEATEIbHOCTb, pa00TaTh UHAUBUAYAIBHO C YIE€TOM OOIINX HHTEPECOB;

11) chopMHPOBAHHOCTH YMEHHSI OCO3HAHHO MCIIOJIh30BaTh PEUEBHIC CPEACTBA B

COOTBETCTBUHU C 3ala4aMH KOMMYHHKAIIUHU;

12) BBICOKHiT YpOBEHb KOMIICTEHTHOCTH B 001acTH Mcnob3oBanus UKT;
13) chopMHPOBAHHOCTH YKOJOTHUECKOTO MBIIILICHHS,
14) chopMUPOBAHHOCTH YMEHHUS TIPUMEHSTH B MI03HABATE/ILHON, KOMMYHUKATHUBHOM 1

COHH&HBHOﬁ IMPAKTUKEC 3HAHUA, IIOJTYUYCHHBIC ITPU U3YYCHHUHU ITPECAMETA.

BynyTt cpopmupoBanbl
JInyHOCTHBIE pPe3yIbTAThI:

1)
2)
3)
4)
5)

6)

chopMHPOBAHHOCTH MOJIOKUTEITBHOTO OTHOIICHHS K XUMHH, YTO 00YCIIaBINBaCT
MOTHBAIHIO K Y4eOHOI JIeATeIbHOCTH B BEIOpaHHO# cdepe;

chopMHPOBAHHOCTH YMEHHS PEIIATh MPOOIEMbI IOUCKOBOTO M TBOPYECKOTO
XapakTepa;

chopMHPOBAHHOCTH YMEHHS IIPOBOUTH CAMOAHAIIM3 U OCYIIECTBIATH CAMOKOHTPOJIb
U CAaMOOIICHKY Ha OCHOBE KPUTECPHUEB YCICUIHOCTH;

cpOpMUPOBAHHOCTH TOTOBHOCTH CJIEZIOBATh HOpMaM MPUPOJIO U
370pOBbeCcOEpETaroIero NOBEACHHUS;

cOpMUPOBAHHOCTH MPOYHBIX HABBIKOB, HAITPABJICHHBIX HA CAMOPA3BUTHE Yepe3
camMo00pa3oBaHue;

cpOpMUPOBAHHOCTH HABBIKOB MTPOSIBIICHHS TIO3HABATEIILHON HHUIIMATHBEI B y4€OHOM
COTPYIHUYECTBE.

3.COAEP) KAHUE YYEBHOI'O IPEIMETA

11 kaacc (34y; 14. B Heemno)



Teoperudeckne 0CHOBbI XMMHH

Baxneiiine xuMuyecKrue MOHATUS U 3aKOHbI. XUMUYECKUN AJIEMEHT. ATOMHBIA HOMED.
Maccosoe uncio. Hyximnael. Paguonykinuasl. M30Tomns!.

3aKOH COXpaHEHUsSI MaCChl BEUIECTB. 3aKOH COXpaHEHUs M MPEBPAILCHHUS SHEPTHUU.
JledexT macchl.

[lepuonnyecknuil 3akoH. OleKTpoHHAas KoH¢urypamms. ['paduueckas >IeKTpOHHAS
¢dopmyna. PactipeeneHre 3€KTPOHOB B aTOMaX 3JIEMEHTOB MaJbIX U OOJIBIINX MEPUOJIOB, S-, P-
, 0O-, f-amementsl. JlantaHouabl. AKTHHOMIBI. VICKYCCTBEHHO TIOJyYCHHBIC DJICMEHTBI.
BanentHocTh. BaneHTHBIE BO3MOXKHOCTH aTOMOB. BOo10pogHbBIE COETMHEHUS.

Crpoenue BemiectBa. MonHas cBsa3b. KoBasieHTHas (HOJspHAs U HENOJISIPHAs) CBS3b.
OnektponHas popmyrna. Metaimuyeckas cBsizb. BomopoHas CBsI3b.

I'uOpunn3anust aTOMHBIX OpOUTANIEH.

Kpucrannsi: atToMHbIE, MOJIEKYJISIPHBIE, HOHHBIC, METAJUIMUECKUE. DJIeMEHTapHas sueiika.

[Homumopduzm. Ilomumopdueie momaudukanuu. Amnotponus. Msomepus. 'omonorus.
XUMUYECKUN CHHTE3.

Xumnueckue peakiuu. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. Peakiuu
Pa3oXKeHus, COEAMHEHUSI, 3aMELIeHHs], 0OMEeHa. DK30TepMUYECKHE U SHIOTEPMHUUECKHE
peakmuu. O6paTuMble 1 HeoOpaTuMBbIe peakind. TermoBoi 3gdext peakuun. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Terora oOpa3oBanus. TemnoTta cropaHusl.

CKopocTh XMMHUYECKOHN peakliMi. AKTUBUPOBAHHbBIN KOMILIEKC. 3aKOH JEHCTBYIONINX
Macc. Kunetndeckoe ypaBHEHHE PEaKIIUH.

Xumnueckoe paBHoBecue. [Ipunnumn Jle Hlatense.

PactBopsr. [Iucniepcubie cuctemsl. PactBopsl. ['pyboaucnepcHbie cucTeMbl (CyCIIeH3UH 1
amynbenn). KosmonaHabie pacTBOPHI (30J11). ASpPO30IIH.

CriocoObI BbIpayKEHUS! KOHIIEHTPAIK pacTBOPOB. MoJisspHasi KOHLIEHTpaIus (MOJIIPHOCTB ).

DIIEKTPOJIUTHI. DIIEKTPOJUTHYECKAs Aucconmanus. Crenenp nuccounanuu. Koncranra
nuccoranuy. Bogopoaselii mokaszarens. Peakiimn mnoHHOTO 0OMeHa.

I'maponn3 oprannyeckux BemecTB. [ Mapoan3 coen.

DIJIEKTPOXUMHUYECKHUE Peaklnu. [ albBaHUUECKUM 37eMeHT. DieKkTpoibl. AHoa. Kartos,.
AKKyMynsaTOp. TOMIMBHBINA 3JIEMEHT. DJIEKTPOXUMHUS.

Psn cranmapTHBIX 3JIEKTPOAHBIX TOTEeHIMAN0B. CTanaapTHbIE yenoBus. CTaHIapTHBINA
BOJIOPOJHBIN 3JIEKTPO.

Koppo3sus metamioB. XuMuueckast U 3J€KTPOXUMHUYECKAsT KOPPO3HUSL.

DNEeKTpoIn3. DJAEKTPOJIN3 BOJHBIX PACTBOPOB. DJIEKTPOJIU3 PACILIABOB.
Heoprannuyeckasi xumms
Mertannbl. CriocoOblI mostyueHust MeTaiioB. Jlerkue u TsokEnbie MeTanbl. JIETKOTUTaBKUE U
TYroIjlaBKue MeTtaibl. Metamnueckue aneMeHTsl A- u b-rpynn. Menp. Lunk. Tutan. Xpowm.
XKenezo. Hukens. [Inatuna. Crunasel. Jlerupyromue no6asku. Yépueie metabl. [{BeTHbIC
Metaiuibl. YyryH. Crane. JlerupoBaHHbIE CTANN.
OKcHbl ¥ THAPOKCUBI METAIIIIOB.
Hemerannsr. [IpocTeie BenectBa — HeMeTabl. Yraepoa. Kpemuuit. Azot. @ocdop.
Kucnopona. Cepa. @rop. Xiop.
Kucnortueie okcuasl. Kucnopoaconepxkamue kucinotel. CepHast KucinoTa. A30THasi KUCIOTA.
BonopoaHbie coeqMHEHNsT HEMETAJUIOB.

I'eneTnyeckasi CBsI3b HEOPraHUUECKUX U OPTAaHUYECKUX BEIIECTB.

XuMHUS U KU3Hb

XuMHuueckasi IpOMBIIUIEHHOCTb. XUMHUUYECKAsi TEXHOJIOT USl.

XUMHUYECKOTO 3arps3HEHUsI.

JdemoHcTpanmnu.

e Mojenu HMOHHBIX, ATOMHBIX, MOJIEKYJSIPHBIX W METAUIMYECKUX KPUCTATUTMUYECKUX

PELIETOK.

e Mojenu MoJIEKYT H30MEPOB U TOMOJIOTOB



Paznmuynble THIIBI XUMHUYECKUX peaKLII/If/'I, BUJCOOIIBITHI IIO OPT* AHNYECKOU XUMHUMU.
OO0pa3ibl METAIJIOB U UX COCMHEHUH, CIIJIaBOB.

B3anmoneicTBiue METAIIOB ¢ KUCIOPOJAOM, KHUCIIOTAMH, BOJIOM.

Jloka3aTenbcTBO aM(GOTEPHOCTH ATFOMHUHHMSI U €70 THIPOKCHIA.

B3aumopneiictBue Meau u kese3a ¢ KHUCIOPOJOM; B3aMMOJECHCTBHE MEAM M Kelle3a C

KHCJIOTaMH (CepHasi, COJIsHas ).

[Tonyuenue runpokcuioB meau (1) u xpoma (L), okcuga menu.

B3anMoeiictBre OKCHIOB U THAPOKCHIOB METAJUIOB € KUCIIOTAMU.

Jloka3zatenbeTBo amdorepHocTH coequHeHmid xpoma(1ll)

OO0pa3ipl HEMETAIOB.

Monenu KpucTaNIMYECKUX PelEToK anMasa U rpadura.

[lonyuenne ammmaka M XJIOPOBOAOPOJa, PAacCTBOPEHHWE HUX B BOJE, J0KA3aTEJIbCTBO

KHCJIOTHO-OCHOBHBIX CBOWCTB 3THX BELIECTB.

e (CxuraHue yriisi U cepbl B KHCIOpPOJE, ONpeesieHue XUMUYECKHX CBONCTB MPOAYKTOB
cropanus. B3aummoneicTBHe ¢ MeIbHO KOHUEHTPUPOBAHHOW CEPHOM  KHCIOTHI,
KOHLIEHTPUPOBAHHOM M pa30aBiIeHHON a30THON KUCIIOTHI.

e OOpa31bl cpesicTB OBITOBON XMMHH, HHCTPYKIUH 10 UX IPUMEHEHHUIO.

JlabopaTopHbIe ONBITHI.

N3ydenue BIusSHUSA pa3InyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHM
OnpenerieHrne peakiuy Cpeibl YHUBEPCATLHBIM HHIUKATOPOM.

3. T'mpponm3 conei.

N

IIpakTHyeckue padoTbl

[IpuroToBsieHHE pacTBOPOB C 3aJJaHHON MOJISIPHOW KOHIIEHTPALIUEI.
Pemenue skcriepuMeHTANBHBIX 3371a4 10 TeMe «MeTaibhy

3. Pemienue sxcnepuMeHTalIbHBIX  3ajad4 1o Teme «Hemeramib

N

TEMATHYECKOE IINTAHUPOBAHHME

paszzen | tema yacoB | [Ipaktuu. | KoHTpOIBH.
IToBTOopenue kypca 10 ki 1
1 Teopernueckue ocHOBbI xXumuu (194) 19 1 1

1.1 BaxkHelimme XuMAYECKUE TOHITHS U 3aKOHBI

1.2 Crpoenne BemecTna

4
3
1.3 Xumudeckue peakiuu 3
5
4

1.4 PacTtBOpBI 1

1.5 DneKTpOXUMHUYECKUE pEAKIUU 1
2 Heoprannuyeckasi Xumust 11 2

2.1 Metamibl 6 1

2.2 Hemetanibl 5 1 1
3 XuMHs H JKM3Hb 3
Uroro 34 3 2




