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HHOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma ompenensieT CoAepKaHWe XMMHUYECKOW MOJArOTOBKM YUallMXCS B
MKOVY «Bopoo6sésckass COLI um. H.T. BopoObéBa» u cocTaBiieHa Ha OCHOBE NMPUMEPHOU H
aBTOpckoi mporpammbl M.H.AdanacbeBoit s yue6nukoB [.E.Pymsutuca, @.I'.®enpamana.
10-11 xmaccer M.: [IpocBemenue», 2018 .

VYueOHnblii npeamer usydaercs B 11 kiacce, paccuutan Ha 34 yaca (lu B Hexemo).
ba3oBeiM yueOHBIM moOcOOMEM Ui M3y4EHMs IpeaMmeTa sBisercs yueOHMK 11 kmacca mis
obmieoOpazoBarensHbIx yupexaeauii Pymsutuc I'. E., ®enpaman @. I'. «Xumus. 11 kmace.» -
M.: [Ipoceemenue, 2017r;

Pabouas mporpamma oOecrieunBaeT IOCTH)KCHUE IIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHHS
OCHOBHOM 00pa30BaTeIHLHON MPOTPaMMBbl OCHOBHOT'O OOIIIEro 0Opa30BaHMsL.

Temarnueckoe MJIaHUPOBAHUE COCTABJIEHO B COOTBETCTBUU C 0a30BbIM y4yeOHHKOM 11
KJjlacca. ABTOpCKasi mporpaMma yIuloTHeHa Ha 1 yac.

JlanHble M3MEHEHHUS aBTOPCKOM MpPOrpaMMbl OBLIM OCYIIECTBIEHBI B COOTBETCTBUU C
y4eOHBIM IJIaHOM ILIKOJBI, B KOTOPOM Ha M3y4eHHHM xuMmuH B 11 kiacce Bwienserca 1 yac B
Heneno (34 4. B y4. ron).

Kypc «Xumus» nmeer KOMIUIEKCHBIA XapakTep, BKIIIOYAeT OCHOBBI OOIIEH, HEOpraHMYecKOu
xumuH. ['TaBHOW waeel sBISIETCs] co3aHre 0a30BOTO KOMILIEKCA OTIOPHBIX 3HAHUM O XUMHH,
BBIPOKEHHBIX B (hOpPME, COOTBETCTBYIOIIEH BO3PACTY YUAIIUXCSI.

Benyimas ponb B pacKpbeITUH COAEpKaHUA Kypca XuMuM 11 kiacca npuHaaiIexuT
AJIEKTPOHHOU TEOPUH, IEPUOIUIECKOMY 3aKOHY U CHCTEME XMMHUECKUX 3JIEMEHTOB Kak
HauboJee 00IKUM HayYHBIM OCHOBAM XUMHH. B TaHHOM Kypce cucteMaTu3upyroTcs,
00001Iar0TCs U YrTyONIsIOTCS 3HAHUS O PaHEe U3yUEHHBIX TEOPHUIX U 3aKOHAX XUMUYECKON
HayKH, XUMHYECKHUX Ipolieccax u nmpousBojcTBax. CoaeprkaHue 3TUX pa3/ieIOB XUMUU
PacKpbIBaeTCs BO B3aMMOCBSI3U OPraHMYECKUX U HEOPTaHMYECKHUX BEIIECTB.

JlanHas mporpaMma npeaycMaTpuBaeT GopMUPOBAHUE Y yUAITUXCS 00IeydeOHbIX YMEHUHN 1
HABBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB JESITENLHOCTU U KIIOYEBBIX KOMIIETEHLIUH.

JlaHHBII KypC HaMpaBJIeH Ha:

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

® OBJIQJICHHE YMECHUSIMH IIPUMCHSITD IMOJTyYCHHBIC 3HAHUS [T OOBSICHEHUS Pa3HOOOPa3HbIX
SIBJICHUH OKPY)KAIOIIEro MUpa;

® DPa3BUTHE NIO3HABATEIIBHBIX HHTEPECOB U MHTEJUIEKTYAIbHBIX CIIOCOOHOCTEH B mpoliecce
CaMOCTOSTEIIBHOTO MPUOOPETCHHSI XUMUYECKHX 3HAHUH C UCIIOJIb30BAHUEM PAa3IMYHBIX
HMCTOYHUKOB HH(GOPMAIIUH;

® BOCIHTaHHE YOSIKJICHHOCTH B TIOBUTUBHOW POJIM XUMUH B KU3HH COBPEMEHHOTO
0O0IIIeCTBA;

® TPUMEHEHHE NOJYYCHHBIX 3HAHUW M YMEHUH JIIsl 0€3011aCHOTO UCIIOJIb30BaHUS BEIIECTB
Y MaTepuasoB B OBITY U HA IPOU3BOJCTBE, /Ui MPEIYNPEKACHUS IBICHUHN, HAHOCSIIINX
BpeJ 3/I0POBBIO UEIOBEKa U OKPYKAOIIIEH Cpeie.

[enaroruueckas 1eaecoo0pa3HOCTh UCTIONB30BAaHMS aBTOPCKOM MPOTPaMMBbI IO/
pykoBojictBoM M.H.AdaHackeBoii 3aKi104aeTcsi B TOM, YTO B paMKaX U3y4CHUS XUMUU €CTh
BO3MO>KHOCTh CO3/IaTh YCJIOBUS JJIsl (JOPMHUPOBAHUS KIIFOUEBBIX KoMIeTeHIUH. [Iporpamma
o0ecrieyrBaeT COBPEMEHHOE Ka4eCTBO 00pa30BaHMUs 110 XUMHUHU Ha OCHOBE YCBOCHHSI
00513aTeILBHOTO MUHIUMYMa COJIEpKaHus 00pa30BaTeIbHOM MPOTPaAMMBbI CPEIHETO (TIOJIHOTO)
o011ero o0pa3oBaHuUs.



IlnanupyemMble pe3VabTATHI H3VUEHHS YIe0HOr0 mpeaMera « XHMU:

B pesynbrare wu3yueHuss ydyeOHOro mpeaMeTa «XUMHUS» Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHus:
BbInycCKHMK HAYYHTCSI:

packpbeIBaTh Ha MpUMEpax pojib XUMUU B (OPMHPOBAHUU COBPEMEHHOW Hay4dHOU
KapTHUHBI MUPa U B IPAKTUYECKOMN JACSITEIHHOCTU YEIOBEKA;

JEMOHCTPUPOBATh HA TMpUMEpax B3aUMOCBS3b MEXKIYy XHMHEH W JAPYrUMH
€CTECTBEHHBIMU HAayKaMU;

pacKpbIBaTh Ha IpUMEpax MOJIOKEHUs TEOPUU XUMUYECKOTo cTpoeHust A.M. byrneposa;
noHumarb Qusndeckuii cmpicn Ilepuoauueckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHSITh 3aBUCUMOCTb CBOWCTB XUMHYECKHX 3JIEMEHTOB U 00OpPa30BaHHBIX UMU
BEIIIECTB OT IEKTPOHHOTO CTPOCHUS aTOMOB;

O0OBSCHATH MMPUYMHBI MHOTOOOpa3usi BEUIECTB HA OCHOBE OOIIUX IMPEACTaBICHUN 00 MX
COCTaBe U CTPOCHUU;

MIPUMEHSTHh MPaBWJIa CHCTEMAaTHUYECKOW MEXIYHApOJIHONW HOMEHKIIATYpPhl KaK CPElICTBa
paznuyueHus U UASHTU()HUKAIIMN BEIIECTB 10 UX COCTABY U CTPOCHHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE W CTPYKTYpPHBIE (OPMYJIBI OPraHMYECKHX BEMIECTB Kak
HOocuTesel MHGOPMAIMK O CTPOCHHUH BEIIECTBAa, €T0 CBOMCTBAX M MPUHAICKHOCTH K
OTIpeJIeIECHHOMY KJlacCcy COE€TMHEHU;

XapaKTepH30BaTh OPraHMYECKHE BEIIECTBA IO COCTaBY, CTPOCHUI0O U CBOWCTBaM,
YCTaHABIWBATh MPUYMHHO-CJIEACTBEHHBIC CBS3M MEXIY JIaHHBIMUA XapaKTEPUCTHKAMH
BEIIECTBA;

MPUBOJIUTh MPHUMEPHl XUMHUYECKHX pEaKIMi, pacKphIBAIOLIUX XapaKTepHblE CBONCTBA
TUMIUYHBIX ~ TPEJCTaBUTENEH  KJIACCOB OpPraHUYECKUX BEIIECTB C IENbI0  HX
uaeHTU(DUKAITUN U OOBICHEHHS 00J1aCTH IPUMEHEHUS;

MIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAaHUSI XUMHYECKUX peakUuii Ha OCHOBE 3HAHHM O
TUTIAX XUMHYECKOHN CBSA3HM B MOJIEKYJIaX PeareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;
WCII0JIb30BAaTh 3HAHUA O COCTaBE, CTPOCHHU M XUMHUYECKHX CBONCTBaxX BEILIECTB MJIS
0€30MacHOTO NPUMEHEHUS B IPAKTUUECKOH JeATENbHOCTH;

MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HUCIIOIb30BaHUS MPOIYKTOB NepepaboTku HEPTH U
MIPUPOJIHOTO ra3a, BHICOKOMOJICKYJSPHBIX COEIUHEHHM (MOJUATUIICHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJUTH OMBITHI [0 PACMO3HABAHUIO OPraHWYECKHX BEIIECTB: IIMIIEPUHA, YKCYCHOMN
KHUCIIOTBI, HEMpPEeJeNbHbIX KUPOB, TIIOKO3bI, Kpaxmania, OEJKOB — B COCTAaBE MHIIEBbIX
MPOJIYKTOB U KOCMETHYECKHUX CPE/CTB;

BIIAJIETh MPaBUJIAMU U IpueMaMu 0e30MacHOi pabOThl ¢ XUMUYECKMMH BEIECTBAMH U
nabopaTopHbIM 000pyI0BaHUEM;

yCTaHABIUBATh 3aBUCHMOCTh CKOPOCTH XUMHUYECKOM PEaKIMU U CMEIIEHUSI XUMUYECKOTO
paBHOBECHUS OT Pa3jIMUYHBIX (PAKTOPOB C ILIENBIO ONPEAETCHUS ONTHUMAIIbHBIX YCIOBUN
MPOTEKAHUSI XUMUYECKHUX MTPOLIECCOB;

MIPUBOJIUTH TPUMEPHI THAPOJIN3a COJIEH B MOBCETHEBHOM KU3HU YEIIOBEKA;

MPUBOJIUTh TPHUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil B  MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOLECCAX U JKU3ZHEACITEIIbHOCTH OPTaHU3MOB;

MPUBOJIUTh TMPUMEPH XUMHUYECKUX PEaKIUil, PACKPHIBAIOIINX OOIINEe XUMHYECKUE
CBOMCTBA MPOCTHIX BELIECTB — METAJNIOB U HEMETAILIIOB;

MPOBOJUTHh PACUYEThl HA HAXO0XJICHUE MOJEKYISIpHON (OpMYIBl YIrIeBOIOpOAa IO
MPOAYKTaM CrOpaHus M 1O €ro OTHOCUTEIbHOW IUIOTHOCTM M MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISIIUX B €T0 COCTAaB;

BIIAJIETh TMpaBWIAMH O€30MacHOTO OOpalleHus C €IKHUMH, TOPIOYMMH M TOKCHYHBIMHU
BEII[ECTBAMH, CPEACTBAMH OBITOBOM XUMUMU;



® OCYIIECTBIISITh TMOUCK XMMHUYECKOH HMH(GOpMAIMM 1O Ha3BaHUSAM, HACHTH(PHKATOpaM,
CTPYKTYpHBIM (hOpMyJaM BEIIECTB;

® KPUTUYECKH OLEHMBATh W  HMHTEPIPETUPOBATH  XUMHUYECKYI0  HH(popManuio,
COJIEPIKAILYIOCS. B COOOILICHUAX CPEACTB MAacCOBOM mHGopMaiuu, pecypcax MHTepHera,
HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
LEJISX BBISIBJICHUS OITMOOYHBIX CY)KACHUH M (OPMUPOBAHUS COOCTBEHHOH TTO3UIINH;

® TPEACTaBIATH IYTH PEIICHHs TIIOOATBHBIX MPOOJeM, CTOSALIMX Iepes] YeIOBEYECTBOM:
9KOJIOTUIECKUX, YHEPTETUIECKUX, CBIPHEBBIX, U POJIb XUMHUH B PEIICHUH ITHUX MTPOOIIEM.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

®  ULIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IBOTIOYUID OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCTNOPUYECKUX DMANAX ee PA38UMUsL;

®  UCNONB308AMb MeMOoObl HAYYHO20 NO3HAHUSL NPU BbINOJHEHUU NPOEKmo8 U Y4eOHO-
UCCe008aMeNbCKUX — 3a0a4 N0 U3VYEHUI0  C8OUCM8, Cnocobo8  NonyueHus U
PACNO3HABAHUSL OPCAHUYECKUX BEULeCNE,

®  00bACHAMbL NPUPOOy U CNOCOObI 0OPA308AHUS  XUMUYECKOU CBA3U: KOBALEHMHOU
(NONAPHOU, HENOJAPHOLL), UOHHOU, MEMALIUYECKOU, B00OPOOHOL — C Yelblo ONpedeeHus
XUMUYECKOU AKMUBHOCTU e eCNs,

®  YCMAHABIUBAMb 2EHEMUUECKYIO C853b MeNHCOY KIACCAMU OP2AHUYeCKUX 8eujecms Ois
000CHOBAHUS NPUHYUNUATILHOU B803MONCHOCMU NOJYYEeHUs OP2AHUYECKUX COeOUHeHUll
3A0aHHO20 COCMABA U CMPOEHUsL;

®  YCMAHABIUBAMb G3AUMOCEA3U MeXHCOY hakmamu u meopuetl, NPUYUHOL U CLedCmeuem
npu amaniuze npooIeMHbIX CUmyayull U 0O0CHOBAHUU NPUHUMAECMBIX PeUleHUll Ha OCHO8e
XUMUYECKUX 3HAHUIL.

YdyeHuk Ha 6230BOM YPOBHe MOJIYYHT BO3MOKHOCTh HAYYUTHCH:

UCNnoIbL308amb  Memoobl HAYYHO20 NO3HAHUA NpU  BbINOIHEHUU NPOEKMO8 U YYeOHO-
UCCNe008amMeNbCKUX 3a0ay NO U3YYEHUIO CBOLICMS, Cnoco608 NONYyUeHUs U pAacno3HA8AHUs
gewecms,

00BACHAMb NPUPOOY U CROCOOBLI 0OPA30BAHUSL XUMUYECKOU C653U. KOBAIEHMHOU (NOJAPHOU,
HENONAPHOIU), UOHHOU, MEMALIULECKOU, B8000POOHOU — C UYelblo ONpedeNeHus XUMUYecKoul
AKMUBHOCMU Beuecms,

VCMAHABIUBAMb 2eHEeMUUECKVIO C853b MedHCOY KIACCAMU OP2aAHUYECKUX U HeOp2aHUYeCcKuUx
gewecms 0.1 000CHOBAHUSL 83AUMOCBA3U.

VCMAHABIUBAMb 83AUMOCEA3U MeHCOY (pakmamu u meopuel, NPUYUHOL U cledcmeuem npu
ananuze npooIeMHbIX CUMyayull U 000CHOBAHUU NPUHUMAEMBIX PeUleHUll HA OCHO8E XUMUYECKUX
3HaHUIL.

IIpenmeTHblie pe3yabTaThl (0a30BBIM YPOBEHB):

1) chopMHUPOBAHHOCTD MPEACTABICHUN O MECTE XUMHHU B COBPEMEHHOMN HAyYHO# KapTHHE
MUpa; MOHUMAHUE POJIM XUMHUHU B (GOPMUPOBAHUU KPYro30pa U PYHKIIMOHATHLHOM
IPaMOTHOCTH YeJIOBEKa JJIsl pelIeHHsI MPAKTUYECKUX 3a]1a4;

2) BiaJeHHE OCHOBOIMOJArAIOIIMMH XMMUYECKUMH TOHSITUAMH, TEOPUSIMH, 3aKOHAMHU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHNE XUMUYECKOW TEPMUHOJIOTHEH U
CHUMBOJIUKOM;

3) BiajeHHEe OCHOBHBIMU METOJAMHU HAyYHOTO MMO3HAHUS, UCTIOJIb3YEMBIMU B XUMUH:
HaOIo/IeHNEe, OMUCaHNe, U3MEPEHHUE, SKCIIEPUMEHT; YMEHHE 00pabaThIBaTh, OOBSICHSTh
PE3yIbTaThl MPOBEIEHHBIX OMBITOB U JAENAaTh BHIBOBI; TOTOBHOCTh U CIIOCOOHOCTH
METO/IbI IO3HAHUS TIPH PEIICHUU MPAKTUUECKUX 3a/1a4;



4) chopMHPOBAHHOCTH YMEHUS JaBaTh KOJMUYCCTBEHHBIC OLICHKH U MIPOBOIUTH PACUCThI
10 XMMUYECKUM (hOpMYIIaM U ypaBHEHUSIM;

5) BiajeHue MpaBUIAMH TEXHUKH 0€30TIACHOCTH IPU UCIIOJIb30BAaHUN XUMUYECKUX
BEIIIECTB;

6) chopMHUPOBAHHOCTH YMEHHS KJIACCU(PHUIUPOBATH OPraHUYCCKUE BEIIECTBA U PEAKLIUH
0 pa3HbIM MPU3HAKAM;

7) chOopMHUPOBAHHOCTH YMEHHSI OTIUCHIBATH U Pa3In4aTh U3YYCHHBIC KJIACCHI
OpPraHNYeCKUX BEIIECTB;

8) cdopMUpPOBaHHOCTH YMEHHUSI JICTIaTh BBIBOJIbI, YMO3AKITFOUCHHUS U3 HAOJIOICHHH,
XUMUYECKUX 3aKOHOMEPHOCTEH, MTPOTHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BEIIECTB IO
AHAJIOTHH C U3yYCHHBIMU;

9) copMHUPOBAHHOCTH YMEHHSI CTPYKTYPHPOBATH H3YUCHHBIN MaTepUal U XUMUYECKYIO
MH(POPMAIIHIO, TIOTYJaEMYIO U3 Pa3HBIX HCTOYHUKOB;

10) chopMHPOBaHHOCTH COOCTBEHHOW MO3HMIIUH 110 OTHOIICHUIO K XUMUYECKOM
nHpOpMAIINH, TTIOTy4aeMON U3 pa3HBIX HCTOYHHKOB;

11) chopMUPOBAHHOCTH YMECHHUSI AaHATM3UPOBATh M OI[CHUBATD TIOCIICICTBHS
TIPOU3BOJICTBEHHOMN U OBITOBOM EATEILHOCTH, CBA3aHHOM C repepaboTKon
OpPraHUYeCKUX BEIIECTB;

12) oBiaieHe OCHOBAMHU HAYYHOTO MBIILJICHHUS, TEXHOJIOTUEH UCCIIe0BATEIbCKOM 1
MPOEKTHOM AESATETbHOCTH

13) chopMUPOBAHHOCTH YMEHUS TIPOBOIUTH IKCIIEPUMEHTBI PAa3HOM JIUIAKTHICCKON
HaTPaBJICHHOCTH;

14) chopMUPOBAHHOCTH YMEHHUS OKa3bIBATh MEPBYIO MOMOIIb TP OTPABJICHUSIX, 0’KOTaxX U
JPYTUX TPaBMax, CBSI3aHHBIX C BEILIECTBAMU U J1JaOOPATOPHBIM 000pYI0OBAaHUEM.

MetanpeaMeTHbIe pe3yJbTaThI:

1) chopMHPOBAHHOCTH YMCHHSI CTABUTh IIEJIM M HOBBIC 3a/1a4M B yueOe U MO3HABATEIbLHOM
NesITeNIbHOCTH;

2) OBIaJICHHE MPHEMaMH CAaMOCTOSITEILHOTO IJIAHUPOBAHUS MTyTEH JOCTHKCHHUS 1IEH,
yMEHUS BBIOUPaTh 3PHEKTUBHBIE CTIOCOOBI PEIICHNS YICOHBIX W MTO3HABATEIBHBIX
3azay;

3) chopMHUPOBAHHOCTH YMEHHSI COOTHOCHUTH CBOU JICHCTBUS C TNIAHUPYEMBIMU
pe3yibTaTamu;

4) chopMHPOBAHHOCTH YMEHUSI OCYIIECTBIISITh KOHTPOJIb B IIPOIIECCE JOCTHKCHHUSI
pe3ynbTaTa, KOppeKTUPOBATh CBOM NeHCTBUS;

5) chopMHUPOBAHHOCTH YMEHHSI OLIEHHUBATH MPABUIBHOCTD BBIMOJIHECHHS YUCOHBIX 33124 U
COOTBETCTBYIOIIME BO3MOKHOCTH HX PELICHUS;

6) chopMHUPOBAHHOCTH YMEHHSI aHATU3UPOBATH, KJIACCH(PUIUPOBATE, 0000IIATD,
BBIOMPATh OCHOBAHUS M KPUTEPHHU ISl YCTAHOBJICHUS IPUYUHHO -CJIEICTBEHHBIX
CBSI3CH;

7) chOopMHUPOBAHHOCTH YMEHHSI TPUOOPETATH M IPUMEHATh HOBbBIC 3HAHHUS;

8) chopMHUPOBAHHOCTH YMEHHS CO3/1aBaTh MPOCTEUIIINE MOJICITH, UCTIOJIb30BATH CXEMBI,
TaOJIMIIbI, CHMBOJIBI JJISl PEIIEHUS YU€OHBIX U MO3HABATENbHBIX 3a/1a4;

9) oBiazeHHE HA BEICOKOM YPOBHE CMBICIIOBBIM YTCHHEM HAYYHBIX TEKCTOB.

10) chopmupoBaHHOCT yMEHUsI 3P HEKTUBHO OPraHU30BaTh yueOHOE COTPYIHUYECTBO U
COBMECTHYIO JIEATENIbHOCTb, pa00OTaTh MHANBUAYAIBHO C Y4€TOM OOLIUX HHTEPECOB;

11) chopMUPOBaHHOCTH YMEHUSI OCO3HAHHO MCIIOJIB30BATh PEUCBbIC CPEACTBA B
COOTBETCTBHUHU C 33J]auaMHl KOMMYHHUKAIIUH;

12) BrICOKHMIT YpOBEHb KOMIIETEHTHOCTH B 00NacTu ucnoib3oBanus UKT;

13) chopMUPOBAHHOCTD IKOJIOTUIECKOTO MBIIIUICHUS,

14) chopMUpOBaHHOCTH YMEHUS IPUMEHSTDH B TIO3HABATEILHON, KOMMYHUKAaTHBHOM 1
COLIMAIbHOM MPAKTUKE 3HAHUS, OJYYEeHHBIE IPU U3yUSHUHU TIPEMETa.

Bbyayr cdopmupoBanbl



JIn4HOCTHBIE pe3y/IbTaThl:

1) chopMUPOBAHHOCTH TOJIOKUTEIBHOTO OTHOIICHHS K XUMHH, YTO 00YCIIaBIMBaCT
MOTHBAIUIO K y4eOHOH AeITeThHOCTH B BEIOpaHHOH cdepe;

2) chOpMUPOBAHHOCTh YMEHHS PEUIATh MPOOJIEMbI TOMCKOBOTO U TBOPYECKOTO
XapakTepa;

3) chopMHUPOBAHHOCTH YMEHHSI TPOBOIMTH CAMOAHAJIM3 U OCYILECTBIISITh CAMOKOHTPOJIb
Y CaMOOILIEHKY Ha OCHOBE KPUTEPHEB YCIEIIHOCTH;

4) chopMHPOBAHHOCTH TOTOBHOCTH CJIEJIOBATh HOPMaM MPHPOIO U
3I0pOBBECOEPETAOIIETO MTOBEICHHS,

5) cdopMHUPOBaHHOCTH MPOYHBIX HABBIKOB, HAIIPABJICHHBIX HA CAMOPA3BUTHE Yepe3
camMo00pa3oBaHue;

6) chopMHUPOBAHHOCTH HABBIKOB MPOSBIICHHS TIO3HABATEILHONW HHUIIMATHBEI B y4€OHOM
COTPYIHUYECTBE.

COJAEPKAHUE YYEBHOI'O ITIPEIMETA

11 kaacc (344; 14. B HEnENIO)

Teopernyeckue 0CHOBbI XUMHHU

Baxueiinre XuMUYECKHE TOHATUS U 3aKOHbl. XUMHYECKUN 3JIEMEHT. ATOMHBIA HOMED.
Maccooe uncno. Hykmuasl. Pagnonyknuasl. M30TomsI.

3aK0H COXpaHEHUS MAacChl BEIIECTB. 3aKOH COXpAaHEHUsS WM TPEBPAIICHHS JSHEPTHUU.
Jledext Macchl.

[lepuoauueckuii 3axkoH. OnekTpoHHass KoHburypamus. ['padudeckas saexkTpoHHAs
¢dbopmyna. Pacnipenienienre 31eKTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX M OOJBIINX MEPUOJIOB, S-, P-
, 0-, f-onmementsl. JlanTaHOMIbl. AKTHHOHMIBI. VICKYCCTBEHHO TIOJYYCHHBIC 3JIEMCHTHI.
BanentHocTh. BajieHTHBIE BO3MOKHOCTH aTOMOB. BoiopogHbie cCOeTMHEHUS.

Crpoenue BemectBa. Monnas cBs3b. KoBanmeHnTHas (mossipHass W HEMOJSpHAs) CBS3b.
OnektponHas Gopmyrna. Metammuyeckas cBsizb. BogopoaHas CBs3b.

['uOpuau3anms aTOMHBIX OpOHTAIICH.

Kpucrannsl: arToMHbIE, MOJIEKYJIIPHBIE, HOHHBIE, METAJUIMYECKHE. DJIEeMEHTApHAs sTYCHKa.

[Momumopdusm. Tlosmmmopdubie Momaudukanuu. Amrorpornus. M3omepus. ['omosorwus.
XUMUYECKUN CUHTE3.

Xumuueckue peakiuu. OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakunu. Peaknun
pa3ioXKeHus, COCAMHEHUS, 3aMEIeHHs], 00MEeHa. DK30TepMUYECKHE U SHIOTEPMHUUECKUE
peakiuu. O6paTumbie 1 HeoOpaTUMbIe peakiuu. TemioBoit addext peakiuu. 3akon 'ecca.
Tepmoxumuueckue ypaBHeHus. Ternora oOpa3oBanus. Terminora cropaHusl.

CKOpOCTh XMMUYECKOHN peakuuu. AKTUBUPOBAHHBIM KOMILIEKC. 3aKOH JEHCTBYIOLIUX
Macc. Kunetnueckoe ypaBHEHHE peakLUH.

Xumnueckoe paBHoBecue. [Ipunnun Jle [laTense.

PactBopsl. [Jucnepcubie cuctemsl. PactBopsl. ['pyboancnepcHbie CUCTEMBI (CYCTIEH3UH U
smynbeun). Kommonaeie pacTBopsbl (30511). A3p0o30J1.

CriocoObI BIpayKEHUS! KOHIIEHTPAIMK PpacTBOPOB. MoJlisspHasi KOHIIEHTpAIHs (MOJISIPHOCTB ).

DIEKTPOJIUTHI. DIEKTpoJMTUYECKas nucconuanusd. Ctenens auccounannu. Koncranra
nucconuainuu. Bonopoanelil mokasarens. Peakiimm nHoHHOTO 0OMeHa.

I'maponus oprannyeckux BeniecTs. [ uapoans comnei.

DIEeKTPOXUMHUYECKUE peakuu. ['anbBaHNYeCKUH 3l1eMeHT. DieKTpoasl. AHoA. Katon.
AkkymynaTop. TONIUBHBIN JIEMEHT. DJIEKTPOXUMHUSL.

Psin cranmapTHBIX 3NIEKTPOHBIX TOTeHIMAN0B. CTanAapTHbIE yeinoBus. CTaHIapTHBIN
BOJIOPOJHBIN 3JIEKTPOI.

Koppo3sust metamioB. XuMuueckasi U SJIEKTPOXUMHUYECKasi KOPPO3HUs.

DNeKTpoan3. DJAEKTPOJIN3 BOJHBIX PACTBOPOB. DJIEKTPOIU3 PACILIaBOB.



Heoprannueckas xummst

Mertamnsl. CriocoObl mosrydyeHus MeTayuioB. Jlerkue u Tsoxénbie MeTasuibl. JIerkoniaBkue u
TYroriaBkue MeTtaiuibl. Meramnunueckue 3yeMeHTsl A- u b-rpynn. Menp. Hunk. Tutan. Xpowm.
XKenezo. Hukens. [Inatuna. Crutasel. Jlerupyromnue no6asku. Y€pueie metauibl. [[BeTHBIC
Metabl. YyryH. Crane. JlerupoBaHHbIE CTaJIH.

Oxcupl ¥ THAPOKCHIBI METAILJIOB.

Hewmeramnst. [Ipocteie BemecTBa — HemeTaisl. Yriepoa. Kpemuuii. Azot. @ocdop.
Kucnopon. Cepa. @Top. Xnop.

Kucnotusie okcupl. Kucnopoaconeprxkaiue kuciotsl. CepHast KUciioTa. A30THas KUCIOTA.
BonopoHblie coequHeHns HEeMETalIOB.

.

N =

T'enetnyeckas cBsA3L HCOPraHNu4€CKUX U OPpraHnv4CCKUX BCIICCTB.

XuUMUA 4 KU3Hb

XuMHueckas MPOMBIIIJICHHOCTD. XUMHYECKasl TEXHOJIOTHS.

XHUMHYECKOTO 3arpsi3HECHUSI.

JdemoHcTpaumnu.

MOI[CJ'H/I HOHHBIX, AaTOMHBIX, MOJICKYJIAPHBIX W MCTAUIMYCCKUX KPHUCTATNIMYCCKUX
PEMETOK.

Pa3znnuHple TUIIEI XUMAYECKHUX peaKuHﬁ, BUIOCOOIIBITHI 110 OpFaHquCKOﬁ XUMHUH.
OO0pa3ibl METAJJIOB U MX COCTMHEHUH, CIIJIaBOB.

B3anmoaenicTBre METAIIIIOB ¢ KUCIOPOJOM, KUCIIOTAMH, BOJIOM.

Jloka3aTenbcTBO aM(pOTEPHOCTH ATFOMHUHHSI M €70 THIPOKCHIA.

B3aumoselicTBue Meau W JKene3a ¢ KHCIOPOJOM; B3aUMOJICHCTBHE METH W Kele3a C
KHCJIOTaMH (CepHasi, COJIsSTHAs ).

[Monygyenue ruapokcunoB meau (111) u xpoma (L), oxcuga meau.

BsaumoneilicTBue OKCHIOB U TUAPOKCHUIOB METAJUIOB C KUCIOTaMH.

JlokazarenbcTBo amMmdorepHoCcTH coenunenuid xpoma(1ll)

OO0pa3iel HEMETAIIOB.

Monenu kpUcTaNIMYecKUX peléToK aiMasa u rpapura.

[lonyuenne ammmaka MU XJIOPOBOAOPOJA, PACTBOPEHHWE HUX B BOJE, J0Ka3aTENbCTBO
KHCIIOTHO-OCHOBHBIX CBOMCTB 3THX BELIECTB.

Coxuranue yrist ¥ cepbl B KUCIOPOJIE, OIMpPE/eIeHHEe XUMHUYECKUX CBOWMCTB MPOIYKTOB
cropanus. B3aumonelcTBHE C MeObl0 KOHIICHTPUPOBAHHOM CEPHOW  KHCIOTHI,
KOHLIEHTPUPOBAHHOM U pa30aBICHHON a30THOM KUCIIOTHI.

OO6pa3ubl cpeacTB OBITOBOM XUMUHU, HHCTPYKIIMH 110 UX TPUMEHEHHUIO.

JlabGopaTopHble ONBITHI.

N3ydeHnue BIusHUS pa3InYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEaKLInn
Onpeznenenre peakliuy Cpeibl YHUBEPCAIbHBIM UHAUKATOPOM.

I'mnponus conen.

IIpakTnyeckne padoTsl

[IpurorosiieHrue paCTBOPOB € 3aJaHHON MOJIIPHON KOHLIEHTpaLUen».
Pemrenne skcniepuMeEHTANBHBIX 3a1a4 110 TeMe «MeTainbby

Pemrenne okcniepuMeHTaNBHBIX  3aJa4 110 TeMe «Hemeramuibny



TEMATHYECKOE IINTAHUPOBAHHUE

Paszpen Tema Yacos | IIpaktnu. | KonTpossH.
1 Teopernyeckue ocHOBbI xumuu (1949) 19 1 1

1.1 Baxkueiiine XuMHYECKHE TIOHSTHSI U 3aKOHBI 4

1.2 Crtpoenue BerecTna 3

1.3 Xumuueckue peakiuu 3

1.4 PactBOpBI 3) 1

1.5 DneKTpoXUMHUYECKUE PEAKIINU 4 1
2 Heoprannueckass Xumus 11 2

2.1 Metautbt 6 1

2.2 HemeTtasbl 5 1 1
3 XumMus U ’KM3Hb 4
Uroro 34 3 2

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HarmeHOBaHUS pa3/ielioB U TEM XapaKkTepUCTUKa OCHOBHBIX BU0OB Hara npoBenenus
Ypo €ATEIIbHOCTU YUYEHHKA (HA YPOBHE
Ka 31166HBIX neﬁCTy]:Hﬁ) (e p fa (axr
Teopernueckue ocHOBbI XuMHH (194)
1.1. Baxxnelnme XUMHAYCCKHUE TTOHATHS U 3aKOHBI (4 1)

1 Xumunueckuit aneMment. Hyknmuapl. | [lepeuucnsate BaxHeuime

N3oTonbl. 3aKOHBI COXpaHEHUS XapaKTEPUCTUKN XUMUYECKOTO

MAacChl U YJHEPTUU B XUMHH. anemeHTa. OOBSICHATH pa3Indne

MEX1y TOHATUSIMU «XUMUYECKHUI

2. [Teproanueckuii 3aKoH. 3IIEMEHTY, «HYKJIUJ», «U30TOI».

Pacnpenenenue 31eKTpoHOB B [IprMeHsATh 3aKOH COXpaHEHUsI

aToMax 3JIEMEHTOB MaJbIX U MAacChl BENIECTB MPU COCTABJIECHUN

OOJIBIIINX MTEPUO/IOB. YPaBHEHUH XUMUUYECKUX PEAKIIUM.
3. [TonoxeHue B nepuoagM4YECKOn Onpenensatb MaKCUMAJIBHO

CHUCTEME BOIOPOLA, JAHTAHOUIOB, | BO3MOXKHOE YUCIIO AJIEKTPOHOB HA

AKTUHOUJIOB U UCKYCCTBEHHO JHEPreTUYECKOM YPOBHE.

IIOJIYYECHHBIX JIEMEHTOB. 3anuceIBaTh rpaduueckue
4. BaneHTHOCTH ¥ BaJleHTHBIE 3NIEKTPOHHBIE GOPMYIIBI S-, P- 1 d-

BO3MOXHOCTH aTOMOB

JJIEMEHTOB. XapaKTepu30BaTh
HOPAJIOK 3aII0JIHEHUS DJIEKTPOHAMHU
JHEPreTUYECKUX YPOBHEHN U
notypoBHe# B aromax. OObACHSATH,
B 4€M 3aKirodaeTcs Gpusnyeckuii
CMBICII IOHATHUS «BAJIEHTHOCTb.
OOBACHATD, YEM OIPEIEIIAIOTCS
BaJICHTHBIE BO3MOKHOCTH aTOMOB
pa3HbIX 21eMeHTOB. COCTaBIATh
rpagudeckue IeKTPOHHbIE
dopmyisl azota, pocdopa,
KHCJIOPOJIa ¥ CEPBI, a TAKXKE
XapaKTepU30BaTh U3MEHEHUS




panuycoB aTOMOB XUMHUYECKUX
3JIEMEHTOB 10 NIepuoaaM U A-
rpyImnam nepuoJuuecKoi TaOIHIIbl

1.2.Ctpoenue Bemiectsa (34)

5. OcHoBHBIE BHIBl XUMHYECKOH | OOBACHATH MEXaHWU3M 00pa30BaHUS
cBs3u. MloHHas 1 KOBaJIeHTHAs MOHHOW U KOBAJICHTHOM CBSI3U U
cBA3b. MeTtajumnueckas CBs3b. 0COOEHHOCTH  (PUBUIECKUX
BonoponHnas cBsi3b. CBOWCTB HMOHHBIX U KOBaJCHTHBIX

COCAVHEHU M.

6 [IpocTpaHcTBEHHOE CTpOEHUE CocTaBisTh 31EKTPOHHbBIE
MOJIEKYII. (bopMyJbl MOJIEKY KOBAJIEHTHBIX

coeqrueHuil. OOBIACHATH MEXAHU3M

7 CtpoeHune KpucTasioB. 00pa3zoBaHus BOJOPOJIHON U
Kpucrammueckue pemérku. METaJIJIMYECKON CBA3EH U
ITpuunnbl MHOTOOOpa3us 3aBUCUMOCTb CBOMCTB BEIIECTBA OT
BEIIECTB. BUJIa XUMUYECKON CBA3H.

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI OPTraHUYECKUX
Y HEOPTaHUUYECKUX COCTMHEHUH C
MOMOIIBIO TTPEJCTABICHUH O
TUOpUIN3AIIN OPOUTAIICH.
OOBACHATH 3aBUCUMOCTH CBOHCTB
BEII[ECTBA OT THUIIA €TO
KPUCTAJUIMYECKON PEIIETKHU.
OOBACHATD MPUUUHBI
MHOTO00pa3us BEUIECTB

.3. Xumuueckue peakuud (3 9)

8. | Kmaccudukanms XuMHISCKUX [lepeuncnary MNpU3HAKH, IO
peakuuil. KOTOPBIM KJIACCU(PHUIIHPYIOT

9. CKOpOCTh XUMHUYECKUX PEAKIM. | XMMUYECKUE PCAKLIUH.

Karanus. OOBACHATH CYIIHOCTh XUMUYECKOM

10. peakuuu. CocTaBIsITh ypaBHEHUS

Xumudgeckoe PaBHOBECUEC U
YCI0BHA €0 CMCUICHM.

XUMHYECKUX PeaKIInid,
OTHOCSIIINXCS K OTPEIeIEHHOMY
tuny. OObACHATH BIUSHUE
KOHIIEHTPALM{ PeareHToB Ha
CKOPOCTh TOMOT€HHBIX U
TeTePOTreHHBIX PEAKIIHA.
OOBACHATDH BIUSHUE PA3IUYHBIX
(bakTOpOB HA CKOPOCTH
XUMHYECKON PEaKIINH, a TAaKKe
3HA4YEeHHE MPUMEHEHUS
KaTaau3aTOpOB U UHTHOUTOPOB HA
npakTuke. OOBSICHATH BIUSHHIE
M3MEHEHUs KOHLIEHTPAllUX OJHOTO
U3 pearupyrouux BEeIeCcTB,
TEMIIEPaTyphl U TaBJICHHS Ha
CMEIIEHNE XUMUYECKOTO
paBHOBECHs

1.4.PactBopsl (5 9)

11. ‘ JlucriepcHble CUCTEMBI.

XapakTepu3oBaTh CBOMCTBA




12.

CrniocoObl  BeIpa)KEeHUS
KOHIICHTPAIIUU PacTBOPOB.

PA3JIMIHBIX BUAOB AUCIICPCHBIX
CUCTCM, YKAa3bIBaTh IMIPUYUHbI

13.

Ipakmuueckas paboma 1
«IIpuroroBneHue pacTBOpPOB ¢
3aIaHHOW MOJISIPHOM
KOHIICHTPALIEH».

KOAryJisiiuy KOJUIOUJIOB U
3HaYEHUE ITOr0 ABJIeHUs. Pemarh
3a7la4¥ Ha IIPUTOTOBJIEHUE

14.

DNEeKTpOIUTHYECKAS
qucconuanus. Bonopoanslii
IoKasarenb. Peakunu HOHHOTO
oOMeHa.

KOHIEHTpauuu. [ 0OTOBUTH pacTBOp
3aIaHHOU MOJIIPHOU
KOHIEHTpauuu. OOBICHATD,
IIOYEMY PacTBOPHI BELIECTB C

15.

I'maponu3s opraHn4ecKux u
HEOPraHMYECKUX COEIUHEHU.

MOHHOW U KOBAJIEHTHOMW MOJISIPHOM
CBSI3bIO MIPOBOJAT DJIEKTPUUYECKUN
tTok. Onpenensats pH cpenbl ¢
IIOMOIIBK0 YHUBEPCAIBHOTO
uHauKaTopa. OOBSICHATS C
MO3UIUNA TEOPUHU
3JIEKTPOJIUTHUYECKON JUCCOUALINU
CYIITHOCTh XUMHUYECKUX PEaKIIHH,
MIPOTEKAIOIINX B BOJHOU Cpefe.
CocCTaBiATh NOJIHBIE U
COKpaniéHHbIC HOHHBIE YPABHEHUS
peakuuii, XapakTepu3yOIuX
OCHOBHBIE€ CBOMCTBA BaXKHEUIIINX
KJIACCOB HEOPraHWYECKUX
coenuHeHui. Onpenensith
PEaKLMIO Cpebl PACTBOPA COJIH B
BoJie. COCTaBIATh YpaBHEHUS
peakuuil THAPOJIN3a OPraHUYECKUX
Y HEOPTraHWYECKUX BEUIECTB

pacTtBopa OnpeneaEHHON MOJISIPHOU

1.5.

DIEKTPOXUMHUCCKHE PEAKITUH (4 1)

16.

XUMHUUeCKHE HCTOYHUKH TOKA.
Psin craHmapTHBIX 3JIEKTPOTHBIX
IMOTEHI[HAIOB.

OOBACHATH MPUHIIUAT PAOOTHI
raJlbBAaHUYECKOTO JIEMEHTA.
OOBACHATH, KaK YCTPOCH

17.

Koppo3zus metannos u eé
IIpeIyNpex ICHUE.

CTaHJIapTHBIA BOJAOPOIHBIN
anektpo. [lonp3oBarbes psiom

18.

DIeKTpOoIu3.

CTaHAAPTHBIX JJICKTPOIHBIX

19.

KonTpoabsHnasi padora 1 o teme
«Teopernyeckre OCHOBBI XUMUM»

noTeHuuanoB. OTIMyaTh
XUMHYECKYIO0 KOPPO3HIO OT
ANEKTPOXUMUYECKOH. OOBICHITD
MPUHIIMIIBI 3AIIUTHI
METAITTNYECKUX U3JEUN OT
KOPpO3UHN.

OOBACHATD, KaKHe MPOLIECCHI
IIPOUCXOAT Ha KaTOAE U aHOJZIE
P AJIEKTPOJIN3E PACIUIABOB U
pacTBOpoB conei. CocTaBIsITh
CyMMapHble ypaBHEHHUs peakLuit
UIEKTPOJIN3A

Heopranuyeckas xumus (11 u)

1.1. Meranst (6 9)

20.

OO11ast xapakTepuUCTUKA U

XapakTepu3oBaTh 00IIMe CBONCTBA ‘
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CIIOCOOBI MOJIY4CHHA MCTAJJIOB.

21.

0O030p METATTUYECKIX
51eMeHTOB A- u b-rpyn.

22.

Menp. Lunk. Tutan. Xpowm.
Kemne3o, HUKEIb, IIJIaTHHA.

23.

CrurtaBsl METAJUIOB.

24,

OKCI/I[[BI N TUAPOKCHUIbI
METAJLJIIOB.

25.

Ilpaxmuuecxas paboma 2
«PGHIGHI/IG E)KCHepI/IMeHTaJII)HI)IX
3a71a4 110 TeMe «MeTauib.

METaJUIOB U Pa3bACHITH UX Ha
OCHOBE IIPEJICTABICHUN O CTPOCHUHU
aTOMOB METAJIJIOB, METAJNINYECKON
CBSI3M M METAJUIMYECKOU
KPUCTAJUIMYECKOU pelIETKE.
HnmroctpupoBaTh NpuMepaMu
CIOCOOBI IOJYYEHHUS] METAILIOB.
XapakTepu3oBaTh XUMHUECKHE
cBoiictBa metamuioB |A—IIA rpynn
Y QJIFOMMHMSI, COCTABIISATh
COOTBETCTBYIOIINE YPAaBHEHUS
peakuuii. OOBICHATH 0COOEHHOCTH
CTPOCHHS aTOMOB XUMUYECKUX
311eMEHTOB b-rpynn
nepuoanydeckon cucremsl 1. 1.
MenneneeBa. CocTaBisTh
YPaBHEHUS PEAKIIUH,
XapaKTepU3YIOIINX CBOIICTBAa MeH,
LIMHKA, TUTaHa, XpOMa, XKeJe3a.
IIpencka3biBaTh CBOICTBA CILIABA,
3Hasg ero cocraB. OOBIACHATH, KaK
W3MEHSIIOTCS] CBOMCTBA OKCUIOB U
TUAPOKCUIOB METAIIJIOB I10
nepuojiaM u A-rpynmnam
MEePUONMIECKON TAOIHIIBI.
OOBACHATDH, KAK U3MEHSIOTCS
CBOWCTBA OKCHUJIOB U TUAPOKCHJIOB
XUMHUYECKOTO 3JIEMEHTA C
MOBBIILIEHNEM CTEIEHU OKUCIICHHS
€ro aroma. 3anuchiBaTh B
MOJIEKYJSIPHOM U MOHHOM BHJIE
YpaBHEHUSI XUMUYECKUX PEaKIUH,
XapaKTEPHU3YIOUIUX KUCIOTHO-
OCHOBHBIE€ CBOMCTBA OKCUJIOB U
TUAPOKCHUIOB METAIUIOB, a TAKKE
3KCIIEPUMEHTAJIBHO JJOKA3bIBATh
HaJIU4Ke 3TUX CBOMCTB.
Pacnio3naBath KaTHOHBI COJIEH €
MIOMOIIIbIO KAUECTBEHHBIX PEaKINI

1.2. Hemeramsl (5 1)

26.

0630p Hemetamio. CBoiicTBa U
MIPUMEHEHHUE BAXKHEUILINX
HEMETAJUJIOB.

27.

OO1as XxapakTepUCTUKA OKCUIOB
HEMETAJIJIOB U
KHCIJIOPOJICOAEPKALIUX KUCIOT.
OxkucnuTenpHbIE CBOICTBA
CEpPHOM M a30THOM KHUCIIOT.
Bopopoansie coennnenus
HEMETAJUJIOB.

28.

I'eneTnueckas CBA3b
HCOPraHNMYCCKUX U OPraHUYCCKUX

XapakTepu3oBaTh O0IIHE CBOMCTBA
HEMETAJIOB U PA3bACHATDH UX Ha
OCHOBE IPEJICTABIECHUN O CTPOEHUU
atoma. HazpiBaTh oGnactu
IIPUMEHEHHUS] BAXKHEUIIINX
HEMETAJIOB. XapaKTepru3oBaTh
CBOMCTBA BBICIIMX OKCUOB
HEMETAJIOB U
KHUCJIIOPOACOAEPKAILMX KUCIIOT,
COCTaBJISITh YPABHEHUS
COOTBETCTBYIOLIUX PEAKLIMI U
OOBSCHATH UX B CBETE
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BCIICCTB.

29.

Ipaxmuuecxas paboma 3
«PenieHne 3KCrepuMEHTaIbHbIX
3amad o teme «Hemeramibny.

30.

KonTpouabHas pa6ora 2 1o teme
«Heopranndeckas Xumus».

MPEJICTABICHUN 00 OKUCITUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLUSIX U
IIEKTPOTUTUYECKON AUCCOLIUALINH.
CocTaBiiTh ypaBHEHUS PEAKIIUIA,
XapaKTEPU3YIOLIUX
OKUCIUTEIbHBIE CBOMCTBA CEPHOM
Y a30THOM KHCJIOT.
XapakTepu30BaTh U3MEHEHNE
CBOMCTB JIETyYUX BOJOPOJIHBIX
COEIMHEHU HEMETAIIOB T10
nepuoay u A- rpymmam
MEPUOINYECKON CUCTEMBI.
Jloka3pIBaTh B3aMMOCBSI3b
HEOPraHUYECKUX U OPTraHUYECKUX
coenruennii. CoCcTaBiIsITh
YpaBHEHUSI XUMUYECKUX PEAKIUH,
OTpa)karoINX B3aUMOCBS3b
HEOPraHMYECKHX U OPTaHUYECKUX
BEIIIECTB, OOBSICHATH UX Ha OCHOBE
TEOPHUH IIEKTPOIUTHIECKOMN
JUCCOIMAIIAN U TIPE/ICTABIICHUI 00
OKHUCITUTEIHHO-
BOCCTAHOBUTEHHBIX MTPOIIECCAX.
[IpakTyeckn pacno3HaBaTh
BEILIECTBA C TOMOILBIO
KAYECTBEHHBIX PEAKIMI HA aHUOHBI

2. XuMHs 4 KU3Hb (3 1)

31.

XUMHUS B TPOMBIIIJICHHOCTH.
[IpuHIUIBI XUMUYECKOTO
MIPOU3BOJICTBA. XUMHKO-
TEXHOJIOTUYECKHE MPUHIIUITBI
MIPOMBIIIJIEHHOTO MOJIy4eHUS
MeTaiioB. [Ipon3BoacTBO Uyryna
U CTaJIN.

32.

Xumus B ObITy. XUMHYECKas
MIPOMBIIIIIEHHOCT U

OKpYyXKaromasa cpcaa.

33.

Htorosslii ypok 1o Kypcy XuMuu
11 knacca.

OOBSCHITD HAyYHBIE TIPUHIIUATIBI
NIPOM3BOJICTBA Ha TIpUMeEpe
IIPOM3BOJICTBA CEPHOM KHCIIOTBI.
[lepeuncisTh TPUHITUITBI
XMUMHYECKOTO TPOU3BOJICTBA,
UCIIOJIb3YEMBbIE TPH TTOTYYCHUH
9yryHa.

CocTaBisiTh ypaBHCHHS
XUMUYECKUX PEaKIIHIA,
NPOTEKAIIUX MTPH TOTYICHUH
4yryHa U CTallu.

CoOmroaTh paBuiIa 6€30macHOM
paboTHI CO CpeACTBaMU OBITOBOM
XUMUH.

OOBACHATH MPUIUHBI XUMUYECKOTO
3arpsi3HEeHUs BO3yXa, BOJOEMOB U
MOYB

34

Pe3epBHbIit yac

OO0111e€ KOIMYECTBO YaCOB 3a KypC
11 xmacca

34 gaca
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CIIMCOK JIMTEPATYPbI
JIMTEPATYPA JUTA YYUTEJIA

1. Xumusa 11 xn. IE.Pymzuruc, ®.I.®enpaman M «IIpocseuienue» 2017
2. TIporpammsl o xumun M.H. AdanaceeBa M: «IIpocsemienne» 2018

3. Xwmus 11 k. O.C.I'abpuensa M. «Jlpoda» 2006
4. Kuura s yTeHHs 110 Heopranudecko xumuu coct. B.A.Kpunman
M «Ipocsemienune» 2003
5. Tumbl xumudeckux 3agad u cnocoos! ux pemenus U.M.HoBomumHckuid,
H.C.HoBommuckas Kpacnogap OOO «Cosetckas Ky6ansy» 2006
6. Xumus u moBceaHeBHAs KU3Hb yenoBeka [ .B.ITnayrura M. «Jlpoda» 2004
7. COopHUK caMOCTOSITENbHBIX padoT o xumuu 8-11 M.M.HoBommHckuid,
H.C.HoBommuckas, JI.®@. @engocoBa Mocksa: «IIpocsemenuey» 2002
Jluteparypa nns yyamuxcs
1. Xumus 11 k. I'.E.Pymsutuc, ®.I.®enpaman M «lIpocsenienue» 2017
2. Xwumus 11 k. O.C.I'abpuensia M. «/Ipoda» 2006
3. Kuwura g ureHus no Heopranmyecko xumun coct. B.A . Kpunman

M «IIpocsemenne» 2003
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