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HJ'IaHI/IQ!eMbIe PE3VILTATLI M3VUCHWSA yqeﬁnoro IpEIMETA «XHMUSD)

JleaTenbHOCTh yYUTENs B 00y4eHUN XUMHHU J0JKHA OBbITh HAllpaBlieHa Ha JOCTHXKEHHE
00y4aroIMMUCS CIEAYIOIUX AUYHOCHHBIX PE3)IbmMamog.

- B ICHHOCTHO-OPUEHTALIMOHHOM cepe - ocoznanue pocCUHCKON IpaXkJaHCKONW UAEHTHYHOCTH,
NaTPUOTU3MA, UyBCTBA FOPJOCTHU 32 POCCUNCKYI0 XMMHUYECKYIO HAYKY;

- B TPYZLOBOH cpepe — 2omosHocnmsb K 0CO3HAHHOMY BbIOOpY JalibHeeil o0pa3zoBaTenbHO
TPAaEeKTOPUH B BBICILICH IIKOJIE, T/1€ XUMUS SBISIETCS MPOPUIHPYIONIEH TUCIUIUTHHOM;

- B [I03HABATEIbHOM (KOTHUTUBHOM, MHTEJUIEKTYyalIbHON) chepe — ymenue ynpaBisTh CBOCH
MIO3HABATEJIBHOM JESITEIBHOCTBIO, 20MOBHOCHb U CHOCOOHOCMb K 00PAa30BaHMIO, B TOM YHCIIE
camM000pa30BaHUIO, HA MPOTXKEHUU BCEHl KU3HM; CO3HATEIbHOE OTHOIIEHUE K HEIIPEPBIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIICITHOM MPo(ecCHOHABHON 1 00IIECTBEHHOU S TEILHOCTH;

- B cdepe cOepekeHUsl 310pOBbsl — npuHAmMuUe U peanru3ayus IEHHOCTE! 310pOBOro U 0€30MacHOro
o0pasa XKHU3HH, Henpusmue BPEAHbIX TPUBbIUEK (KypeHHUs, yIOTPeOICHNUs alIKOT0JIsl, HAPKOTUKOB) Ha
OCHOBE 3HaHUM O CBOMCTBAaX HAPKOJOTNYECKUX U HAPKOTUYECKUX BEIECTB.

Memanpeomemmnuie pe3yibmamul 0C60EHUSA GbINYCKHUKAMU CPEOHEll WIKOIbl KYyPCa XUMUU:

- UCNOIb306aHUE YMEHUN U HABBIKOB Pa3JIMYHBIX BUJIOB I03HABATEIILHON JEATEIbHOCTH,
IPUMEHEHHE OCHOBHBIX METO/I0B MO3HAHU (CUCTEMHO-UH(OPMALIMOHHBIIN aHaIN3, HaOII01eHuE,
U3MEpPEHUE, IPOBEICHUE IKCIIEPUMEHTA, MOJECIUPOBAHKE, HCCIIEI0BATENbCKAS JEITEIbHOCTD) AJIS
U3y4YEHHsI Pa3IMYHbIX CTOPOH OKpYXKarollei 1eHCTBUTENbHOCTH;

- 61a0eH1e OCHOBHBIMH MHTEIUICKTYaJbHBIMU ONEPAUsIME: (POPMYTUPOBKA TUIIOTE3b], aHAIIN3 U
CHHTE3, CPAaBHEHHE U CUCTEMAaTU3alus, BbISIBIIEHUE IPUUMHHO-CIIECTBEHHBIX CBSA3€H U MOUCK
aHaJIOrOB;

- no3uanue 0ObEKTOB OKPYXKAIOIEro MUpa OT 0OLIEro Yyepe3 0COOEHHOE K €IMHUYHOMY;

- yMenue TEHEPUPOBATh UJIEU U OLIPEACTISATh CPEICTBA, HEOOXOAUMBIC [UIS UX peai3alny;

- YMeHue OTIPeIeIATh NN U 3a/1a4i AEATeIbHOCTH, BBIOMpATh CPEJICTBA peaTn3alMy Lelu 1
MMPUMCHATH UX Ha IIPAKTUKE,

- UCNONIb308aHUe PA3TUYHBIX HCTOYHHUKOB JJIS TOTY4YEHUSI XUMUYECKOM HH(pOpMalUY, TOHUMaHUE
3aBUCHUMOCTH coJiepKaHus U (POPMBI MpeACTaBICHUS HHOOPMAIUH OT ieJie KOMMYHUKAIIIH 1
ajpecara,

- YMeHue MPOAYKTUBHO OOIIATHCS M B3aMMO/IEHCTBOBATh B IIPOLIECCE COBMECTHOM EATEIBHOCTH,
YUUTBIBATh MO3ULMH JPYTUX YYACTHUKOB JEATEIbHOCTH, 3(p(PEeKTUBHO pa3periaTs KOH(PIUKTHI;

- 20MOBHOCMb N CIIOCOOHOCTh K CaMOCTOSTENbHON HH(OPMAIIMOHHO-TI03HABATEIbHON
NesITeIbHOCTH, BKJIFOYAs yMEHHE OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHHUKAX MH(OpMAIHH,
KPUTHYECKH OLICHUBATh U HHTEPIIPETUPOBATH MH(POPMALIHIO, TOTYIaEMYIO U3 Pa3IUYHbIX HCTOUHUKOB;

- YMeHue NCIO0Ib30BaTh CPEACTBa MHPOPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH (1alee
— UKT) B penieHny KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3al[MOHHBIX 33]1a4 ¢ COOII0ACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, PECYpPCOCOEepPEKEeHMs, TPABOBBIX U
3TUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacHOCTH;

- 61a0eHue I3bIKOBBIMH CPEJICTBAMHU, B TOM YHUCIIE U SA3BIKOM XUMHH, - YMEHHUE SICHO, JOTHYHO U
TOYHO H3JIaraTtb CBOIO TOUKY 3pCHHSA, UCII0Jb30BaTh aJICKBATHBIC A3BIKOBBIC CPEACTBA, B TOM YUCIIC U
CHUMBOJIbHBIE (XUMUYECKHE 3HAKHU, (POPMYIIBI U YPAaBHEHUS).

Ilpeomemmuvimu pezynomamamu U3y4eHus XUMUU Ha 6a30BOM YPOBHE Ha CTYIEHU CPEIHEr0
00111ero 00pa3oBaHUs SIBJISTFOTCS:

1) B mo3HaBaTenbHOM cdepe:

- 3HaHue (IOHUMAaHUE) U3YYEeHHbIX NOHAMUL, 3AKOHO8 U Meopull;

- yMeHue OIMCHIBAaTh IEMOHCTPALlMOHHBIE U CAMOCTOSATEIBHO IPOBEECHHBIE YKCIIEPUMEHTHI,
UCIIOJIB3YS JIJISl 3TOTO €CTECTBEHHBIH (PYCCKUIA, POJHOMN) SI3bIK U SI3bIK XUMUU;

- YMeHue KiacCu(pUIMPOBaTh XUMUYECKHE HJIEMEHTHI, TPOCTHIE U CII0XKHBIE BEIIECTBA, B TOM
YHCJIE U OPTAaHUYECKUE COCAUHECHUS, XMMUYECKHE PEAKIIUU 110 PA3HBIM OCHOBAHUSM;

- yMeHue XapaKTepru30BaTh U3yUYEHHbIE KJIACChl HEOPIrAaHUUYECKUX U OPraHUYECKUX COETUHEHUM,
XUMHYECKHE PEAKIIUHY;

- 20MOBHOCMb TIPOBOJINTH XUMUUECKUH 3KCIIEPUMEHT, HAOII0AATh 32 €ro MPOTEKaHUEM,
(UKCUPOBATh PE3YNbTAThl CAMOCTOSTENLHOTO U IEMOHCTPUPYEMOIO SKCIIEPUMEHTA U JeJaTh BHIBOJbI;



- ymeHue HopMyTupoOBaTh XUMHUECKHE 3aKOHOMEPHOCTH, IPOTHO3HPOBATH CBOWCTBA
HEM3Y4YEHHBIX BEILECTB 10 aHAJIOTUU CO CBOMCTBAMM U3YYEHHBIX;

- NOUCK UCTOYHUKOB XMMUYECKOI MH(OpMAaIH, TIOTy4eHne HeoOX0uMOoil nH(popMaIuy, ee
aHaJu3, U3rOTOBJIEHNE XUMHUYECKOT0 HH(POPMALIMOHHOTO MPOAYKTa U €ro Mpe3eHTaLUs;

- 61a0eHue 0053aTEIIbHBIMU CIIPAaBOYHBIMH MaTepuanamu: [leproanueckoid cucreMoin
xuMuyeckux 3nemenToB J1. . Menaeneesa, Tabnuieil paCTBOPUMOCTH, SJIEKTPOXUMHUUECKUM PSAIOM
HaNpsHKEHUH METAJJIOB, PAIOM AJIEKTPOOTPHLIATEIIEHOCTH — JJISl XapaKTEPUCTUKU CTPOCHUS, COCTABa
CBOWCTB aTOMOB XMMUYECKUX 31eMeHTOB [-IV nepnooB n 06pa3oBaHHBIX UMM IIPOCTHIX U CIOKHBIX
BEIIIECTB;

- ycmawoenenue 3aBUCUMOCTH CBOMCTB U IPUMEHEHUS BAKHEHIINX OPraHUYECKUX COCTUHEHUHN OT
UX XUMUYECKOTO CTPOSHHSI, B TOM YHCIIE€ U 00YCIIOBJIEHHBIX XapaKTEPOM 3TOr0 CTPOEHUS (IIPeaeIbHBIM
WIN HETIpe/IeNbHBIM) U HATMYUEeM (QyHKIIMOHAJIbHBIX TPYIIIL;

- MOOenuposanue MOJEKYJ BAXHEUITNX HEOPTaHUYECKHX M OPraHUYECKHUX BEILECTB;

- NOHUMAaHUe XUMUYECKON KapTUHBI MUpa KaK HEOThEMJIEMON YaCTH LI€JIOCTHON Hay4yHOU
KapTUHBI MUDA;

2) B LICHHOCTHO-OPUEHTALMOHHON cdepe — aHaIU3 U OLIEHKA [TOCIIEeICTBUI Ul OKpYy Karolen
cpenpl OBITOBOW M MPOU3BOACTBEHHON JEATEIBHOCTH YEIOBEKa, CBI3aHHOM C TIPOU3BOJCTBOM H
nepepaboTKON BaXKHEUIINX XUMHUUECKUX IIPOAYKTOB;

3) B TpyA0BOii chepe — nposederue XUMHUUECKOTO IKCIIEPUMEHTA; pa36umiie HaBBIKOB Y4eOHOI,
IPOEKTHO-MCCIEI0BATEIBCKOM, TBOPUYECKOMN IEATEILHOCTH TPH BBHITIOJTHEHUU HHHUBHIYaIbHOTO
IPOEKTa [0 XUMUH;

4) B cepe 310poBOro 00pasa KUIHU — coOII00eHUe TIPAaBIIT 0€30MaCHOTO 0OpaIeHus ¢
BEIIIECTBAMM, MaTepHajJaMHi U XUMUYECKUMHU MPOLIECCAMU; OKa3aHHE TIEPBOM MOMOILH NPU
OTpAaBIICHUSIX, 0XKOTaX U APYTUX TPaBMax, CBI3aHHBIX C BEIIECTBAMHU U JTAOOPATOPHBIM 000PYI0BAaHHEM.

Ils1anupyemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHUSA

BbINyCKHUK HAY4YHUTCSH:

- IOHUMATh XUMUYECKYIO KAPTUHY MUPA KaK COCTAaBHYIO 4aCTh LIEJIOCTHOM KapTUHBI MUPA;

- PacKpbIBaTh pOJIb XUMHUH U XUMUYECKOTO ITPOU3BOJICTBA KAK MPOU3BOAUTEIILHON CHITBI
COBPEMEHHOT'0 00IIeCTBa;

- popMynHpOBaTh 3HAUCHUE XUMHUH U €€ JOCTHKEHUM B TTOBCETHEBHOM JKU3HHU YEIIOBEKA;

- YCTaHaBJIMBATh B3aUMOCBS3U MEXKy XUMUEU U IPYTUMHU €CTECTBEHHBIMU HAYKaMHU;

- GopMyIHpPOBaTH OCHOBHBIE MOJIOKEHHS TEOPUU XUMHUYECKOTO CTPOSHHUS OPTaHUUECKHUX
coennHeHnit A.M. BytnepoBa 1 WIITIOCTpUPOBATh UX IPUMEPAMU U3 OPraHUYECKON U HEOPTaHUYECKOM
XUMUU;

- QpryMEHTUPOBATh YHUBEPCAIBHBIN XapaKTep XUMUUYECKUX NTOHATHUN, 3AKOHOB U TEOPUM IS
OpraHNYECKON U HEOPTraHUYECKON XUMMUH;

- popmymnuposats [lepuoanueckuii 3akon J[.M. MeHneneeBa 1 3aKOHOMEPHOCTH U3MEHEHHI B
CTPOCHHUH U CBOMCTBAX XMMUYECKUX IJIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB HA OCHOBE
[Tepuoauueckoii cuctemsl Kak rpaduueckoro orodbpaxenus [leproaudeckoro 3akoHa;

- XapaKTEepU30BaTh S- M P-AJIEMEHTHI, a TAKXKE JKEJIEe30 M0 X noJyioxkeHnuto B [lepronnueckon
cucreme /I.1. Menpeneena;

- KJacCU(UIIUPOBATH BUJIBI XUMHYECKOU CBSI3U U THUIIBI KPUCTAJUIMUECKUX PEMIETOK, OOBICHATH
MEXaHHU3MBbI UX 00pa30BaHUs U JI0KA3bIBATh €AUHYIO IPUPOTY XUMHUYECKHX CBsI3eH (KOBAJICHTHOM,
MOHHOW, METAJUTMIECKOM, BOJIOPOTHOM );

- 00BSCHATH MIPUYMHBI MHOTOOOpAa3usl BEIIECTB Ha OCHOBE MPUPO/IBI ABICHUN N30MEPHH,
TOMOJIOTHH, aJIJIOTPOINH;

- KJ1accu(UIMPOBATh XUMHUYECKHE PEAKIINH B HEOPTaHMYECKOH M OPTaHUYeCKOW XUMHUH 10
Pa3IUYHBIM OCHOBAHUSIM M YCTaHABIMBATh CHEIU(PUKY TUIIOB PEAKIIHMI OT 00I1Iero yepe3 0coOeHHOE K
€IMHUYHOMY;

- XapaKTepU30BaTh TUAPOJIN3 KaK creuUIHbIN OOMEHHBIN POIIECC U PACKPHIBATh €T0 POJIb B
JKMUBOM M HEXKUBOU MPUPOJE;

- XapaKTepU30BaTh AIEKTPOIU3 KaK CIIeU(PUUHBIA OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN MPOLIECC U

€ro NPaKTHUYECKOE 3HAUCHUE;



- XapaKTepU30BaTh KOPPO3UIO METAIIIIOB KaK OKMCIUTEIbHO-BOCCTAHOBUTEBHBIN ITpoLiecc U
IpeJIaraTh CrocoObl 3aIlUThI;

- OIIMCBIBATH IPUPOIY MEXAHU3MOB XUMUUECKUX pEAKLUM, IPOTEKAOIINX MEXy OPraHU4ECKUMHU
1 HEOPTaHWYECKUMU BEIIECTBAMU;

- KJTacCU(pUIMPOBATh HEOPTAHNYECKHE M OPTaHUYECKHE BEIIECTBA,;

- XapaKTepu30BaTh 00L1e XMMUYECKHE CBOWCTBA BaKHEHIIINX KJIACCOB HEOPIaHUYECKUX U
OpPraHUYECKHUX COCIMHEHUH B TJIaHE OT OOLIETo Yepe3 OCOOCHHOE K €TUHIYHOMY

- HCIOJIb30BATh 3HAKOBYIO CUCTEMY XMMUYECKOTI'0 sI3bIKa [l 0TOOpa)KeHMsI cocTaBa (XMMHUUYECKHE
(bOpMyIIbI) U CBOMCTB (XMMHYECKHE YPABHEHUS) BEIIIECTB;

- ACIIOJIB30BATh IIPaBWJIa U HOPMBI MEXIYHAPOJIHON HOMEHKJIATYPhI [UIsl HA3BaHUH BEILECTB 110
dopmynam u, HA0OOOPOT, ISl COCTABICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (POPMYJT COETUHEHUN TI0 X
Ha3BaHUAM;

- 3HaTh TPUBUAJIbHBIC HA3BAHUS BaXKHEUIINX B OBITOBOM U ITPOU3BOJICTBEHHOM OTHOLIECHUU
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB;

- XapaKkTepu30BaTh CBOMCTBA, I0Jy4YCHHUE U IPUMEHEHNE BAKHEUILINX IIPEICTABUTEIICH TUIIOB U
KJIACCOB OPraHMYECKUX COEAMHEHUH (QJIKaHOB, aJIKEHOB, AJIKWHOB, AJIKAJUEHOB, ApOMaTHYECKUX
YIIJIEBOAOPOIOB, CIIUPTOB, (DEHOIIOB, AIBETHUAOB, MIPEACTHHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT,
CJIO’KHBIX 3(DHPOB U KUPOB, YTIEBOJOB, aMHHOB, aMUHOKHCJIOT);

- yCTaHaBJIMBATh 3aBUCUMOCTb SKOHOMHUKH CTPAHBI OT JOOBIYM, TPAHCIIOPTUPOBKHU U I1epepaboTKH
YIJI€BOIOPOAHOIO ChIPhS (HEPTU U IPUPOIHOTO ra3a);

- DKCIIEPUMEHTAIIBHO MTOATBEPAKAATh COCTAB U CBOMCTBA BAKHEHUIINX NPEICTABUTENEH N3YYEHHBIX
KJIACCOB HEOPraHMYECKUX U OPraHUYECKUX BELIECTB C COOJIIOICHUEM MPAaBUI TEXHUKU O€3011aCHOCTH
JUIs pabOThI C XUMUYECKUMHU BELECTBAMU U J1a00paTOPHBIM 000pYy10BaHUEM;

- XapaKTepU30BaTh CKOPOCTh XMMUYECKON PEaKINK U €€ 3aBHCUMOCTh OT Pa3IHYHBIX (PaKTOPOB;

- XapaKTepU30BaTh XUMUYECKOE PABHOBECHE U €TI0 CMEILEHUE B 3aBUCUMOCTH OT Pa3JIu4HbIX
(dakTopoB;

- IPOU3BO/IUTH PACUEThl 10 XUMUYECKUM (OPMYJIaM U YpaBHEHUSIM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOUICHUH MEX/1y YJaCTHUKaMH XUMUYECKUX PEaKIIHii;

- co0IMI0/1aTh MpaBUJIa SKOJIOrMYECKON 6€30MaCHOCTH BO B3aMMOOTHOILIEHUSAX C OKPY’KaroIien
Cpeloif Mpu 00paleHNH ¢ XMMHUYECKUMHU BELIECTBAMH, MaTepUaJaMH U MPOLIECCaMHU.

BBINYCKHUK MOJYYHUT BO3MOKHOCTD HAYYUThCH:

- HCII0JIB30BaTh METO/Ibl HAYYHOTO MIO3HAHMSI TP BBIIIOJIHEHUHU IIPOEKTOB U yueOHO-
UCCIIEN0BATENIbCKUX 3a7]a4 XUMUYECKON TEMAaTUKH;

- IPOrHO3UPOBATH CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPraHUYECKHUX U OPraHUYECKUX BEIIECTB
Ha OCHOBE aHAJIOTUH;

- IPOrHO3UPOBATH TEUEHNE XUMUYECKHX IIPOLIECCOB B 3aBUCHMOCTH OT YCJIIOBUHM UX IPOTEKAHUS U
Ipeiarath Coco0bl YIpaBIeHHs STUMH IPOLECCAMU;

- YCTaHABJIMBATh B3aMOCBS3U XUMUU C MPEAMETaMU T'YMaHUTAPHOTO IIHKJIA (S3BIKOM,
JUTEPATypOi, MUPOBOH Xy10KECTBEHHOH KYJIBTYpOil);

- pacKpbIBaTh POJIb XUMUYECKUX 3HAHUN B OyIylel MpakTUYECKOM e TeNbHOCTH;

- PacKphIBaTh POJIb XMMUYECKUX 3HAHUN B (POPMHUPOBAHUM MHIUBHYyaIbHON 00pa3oBaTeIbHON
TPAaeKTOPHH;

- IPOrHO3UPOBATH CIIOCOOHOCTh HEOPTaHMYECKUX M OPTaHUYECKHX BEILECTB MPOSBIATH
OKHUCJIUTEIbHBIE U/WJIN BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTEHIEHEH OKHUCIICHHS 3JIEMEHTOB,
00pa3ymomux ux;

- ApryMEHTUPOBATh €IMHCTBO MUpPa BELIECTB YCTAHOBICHUEM IT'€HETHUECKON CBSI3U MEKIY
HEOPraHUYECKUMH U OPTaHUYECKUMU BELIECTBAMUY;

- BJIaZIETh XUMUYECKHUM SI3BIKOM JUIs 00OTallleHus CIOBApPHOTO 3araca U pa3BUTUS Peun;

- XapaKTepU30BaTh CTAHOBJICHUE HAyYHOU TEOPHUH Ha IIpuMepe OTKpbITUs [lepuonnueckoro
3aKOHA ¥ TEOPUH XUMHUYECKOIO CTPOCHHUS OPTaHUYECKUX BEILECTB;

- KpUTHYECKU OTHOCHUTHCS K NICEBIOHAYYHOW XMMUYECKON HH(DOPMAINK, TOTYy4aeMON U3 Pa3HbIX
HCTOYHUKOB;

- IOHUMATh II100ATBHBIE TPOOJIEMBI, CTOSIIIIUE TIEPE]] UEIOBEUECTBOM (IKOJIOTUYECKHE,
SHEpPreTU4ECKUE, ChIPbEBbIE), U IIPEJIaraTh IMyTH UX PEIIECHUs, B TOM YHUCJIE U C TOMOIIBIO XUMHUU.



Conep:xanue y4eOHOro npeamMera « XuMush)
METOAbI IIO3ZHAHUSA B XUMHUHU (2 4.)

Hayunbie MeTO/IbI TO3HAHUS BEIIECTB U XUMUUYECKHX ABJICHHUM. PoJb SKCIIEpUMEHTa U TEOpUU
B XUMHH. Moodenuposanue Xumuieckux npoyeccos.

TEOPETUYECKHUE OCHOBBI XUMMWMU (33 u.)

CoBpeMeHHbIe NPeCTABIEHUS 0 CTPOCHUH ATOMA.

AtoMm. Usoronbl. Amommusie opbumanu. DIeKTpOHHAs KiaccudHKamms 3yeMeHTOB (S-, p-
anemenmot). OcobeHHOCMU CMPOEHUST INIEKMPOHHBIX 000JI04eK AMOMO8 NepPexOOHbIX INeMEeHMO8.
[lepuonuueckuii 3aKOH W MEepUOJUYECKasi CUCTEMa XUMUUYeckux aneMmeHToB J.M.Menpaeneena, ux
MHPOBO33PEHUYECKOE U HAyYHOE 3HAYCHUE.

XumMuyeckas CBi3b

KoBaneHTHas CBsi3b, €€ Pa3HOBUAHOCTH U MEXaHM3MbI 00pazoBaHus. CTeNeHb OKUCICHHS H
BaJICHTHOCTh XUMHUYECKHX 3JIeMEHTOB. MoHHas cBsi3b. KaTHOHBI M aHMOHBI. MeTallTndecKast CBS3b.
Booopoonas ceésa3s, ee ponv 6 gopmuposanuu cmpykmyp o6uonoaumepos. EnunHas mnpupona
XMMHYECKHX CBS3EH.

BemecrBo

KauecTBeHHBIH M KOJNMYECTBEHHBIM COCTaB BeleCTBA. BelmiecTBa MOJEKYISIpHOTO U
HEMOJICKYJISIPHOTO CTPOCHHS. KpucTaIndecKkue pemeTKH.

[TpuunHbl MHOrOOOpa3us BEIIECTB: U30MEPHsl, TOMOJIOTHS, aJUIOTPOIHSI.

Uucteie BemectBa U cMecu. CriocoObl pa3eNieHus cMecell M WX WCIOJIb30BaHMe. SIBIeHMS,
MIPOUCXOJISIINE MIPU PACTBOPEHUU BEUIECTB — pA3pYUICHUE KPUCMATIUYECKOU peulemKu, Ougdgysus,
JUCCOITUAITUS, TUAPATAITHS.

Hctunnbie pactBopbl. CrocoObl BBIpaKEHUS KOHIIEHTPAIMM PACTBOPOB: MaccoBasl OIS
pPacTBOPEHHOTO BeliecTBa. [[uccoruaus JIeKTPOIUTOB B BOJHBIX pacTBopax. CUiibHBIE U cladbie
ANEKTPOJIUTHI.

[TonsiTe 0 KOJITOMAAX U UX 3HAYCHUE (30J1, TEIIN).

XHMHYeCKHEe peaKuu

Knaccupukanus XMMHUYECKHX peakUuil B HEOpPraHMYeCKOW M OpPraHWYeCKOH XHMHUHU IO
pa3auyHbIM npu3HakaMm. OcoOEHHOCTH peaKkuil B OpraHn4ecKol XUMHUH.

Peakiiun HOHHOrO OOMEHa B BOJHBIX pacTBOpax. ['MIponn3 HEOPraHn4ecKUX U OpraHndeCKUX
coenunennii. Cpena BOJHBIX pACTBOPOB: KHCJas, HEWUTpaybHas, IIeNO4YHAs. Booopoousiii
nokazamens (pH) pacmeopa.

TennoBoii 3¢ (heKT XUMUUECKON peakIuH.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLMH. IIEKMPOIU3 pacmeopos U pAacniasos.
[IpakTHueckoe NpUMEHEHNE AIIEKTPOJIN3A.

CKOpOCTb peakiliu, €e 3aBUCUMOCTh OT pa3IMyHbIX (hakTopoB. KatannszaTtopsl U KaTaius.
[IpencraBienue o pepMeHTax, Kak OMOIOTMYECKUX KaTalIu3aTopax OeIKOBOM MPUPOIBI.

OO6parumMocTh peakuuii. XuMHUECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIECHHS.

CMOHCTpAIINN

1. Mopgenu WOHHBIX, ATOMHBIX, MOJIGKYJSIPHBIX W METAUTUYECKUX KPHCTAUTUHIECKUX

PEIIETOK.

OO0pa3ipl NHUIIEBbIX, KOCMETHUECKUX, OMOIOTUYECKUX U METUITMHCKUX 30JIeH U Teneil.

Dddext Tunnans.

Mojenu MOJIEKyJ H30MEPOB U TOMOJIOTOB.

[Tonyyenue ammoTponHbIX MoaubUKaIUi cepsl U dhocdopa.

PacTBopeHue okpaiiieHHBIX BemecTB B Boje (cyibdara menu (I1), mepmanranara xamws,

xmopuaa xenesa (I11)).

7. 3aBHUCHMOCTH CKOPOCTH PEAKIIMH OT KOHIICHTPAIIMH U TEMIIEPaTyPHI.

8. PasnmoxeHHe MepoKCHIa BOAOPOa B MPUCYTCTBUH KaTtaiau3aropa (okcuaa mapranma (1V)
u pepMeHTa (Karaassbl).

JlabopaTopHbie ONbITHI
1. TIpoBenenue peaxiyii HOHHOTO OOMEHa I XapaKTEePUCTUKH CBOMCTB 3JIEKTPOIUTOB.

ook owid



2. OmnpeneneHue XxapakTepa Cpeibl pacTBOpa C MOMOIIbIO YHUBEPCATLHOTO HHIUKATOPA.

HEOPTAHUYECKASA XUMMUA (32 4.).

Knaccugukanus HeopraHn4ecKux CoeIMHEHNH. XMMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCANHEHU.

Mertasuibl. DIEKTPOXUMHUYECKHH psii HAanpshKeHUuH MetaiioB. O0mme criocoObl NOTYYEeHUs
MeTaioB. [lonamue o kopposuu memannog. Cnocobwl 3auyumsi om KOppo3uu.

Hemerannbl. OKUCIMTENBbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA THUIMYHBIX HEMETAJUIOB (HaA
MpUMEpEe BOJIOPOJA, KHUCIOPOJAa, TaloreHoB U cepbl). OOmas XapakTEepUCTHKA MOATPYIIIbI
rajyioreHoB (0T ¢ropa 10 noja). biraropogHeie rassl.

CMOHCTpAIINN

OO6pa3ibl METAIIOB ¥ HEMETAIIOB.

O0pasibl METAIIJIOB M KX COSAMHEHUH.

BzanmoneiicTBHE MIENOYHBIX M IIEJIOYHO3EMEIBLHBIX METAJIJI0B C BOAOM.
B3anmoneiicTBre Meu ¢ KUCIOPOJIOM U CEPOM.

OnbITH IO KOPPO3UU METAJIOB U 3aILUTE OT HEE.

Bo3sronka noza.

N3roroByiieHne HOJHON CIUPTOBOM HACTOMKH.

T'openwne cepsl, pochopa, xeire3a, Marausi B KHCIOPOJIC.

B3anmMHOe BhITECHEHHE raJIOT€HOB U3 PACTBOPOB MX COJICH.

©CooNO~ WD

JlabopaTopHpie ONBIThHI

1. 3nHakomCTBO C 00pa3amMu METaJUIOB M UX pyAaMu (paboTa ¢ KOJIIEKIIUSIMH).

2. 3HAKOMCTBO C 00pa3laMH HEMETAJUIOB U UX MPUPOIAHBIMH COETUHEHUAMH (paboTa ¢ KO-
JIEKUUSIMU )

3. BzaummopeiicTBHe IIMHKa U jKeJe3a ¢ paCTBOPAMM KHUCIIOT U IIET0YEH.

4. Pacmo3HaBaHUE XJIOPHUJIOB U CyIb(aTOB.

HQaKTI/I‘leCKI/Ie 3aAHATUSA

1. Tlony4enue, cobupaHue 1 pacrio3HaBaHHE I'a30B.
2. PemeHne sKCcriepIMEHTATBHBIX 33129 TTO0 TeMe «MeTalIbl 1 HEMETaJLIbI.
3. Wnentudukanus HEOPraHMYECKUX COSIUHEHHH.



TemaTnyeckoe IJIAHUPOBAHME 11O XMMHUH

Pasznen

Tema ypoka

KoJ-Bo
JacoB

DJiIeMEHTBI POrpaMMbl
BOCIIMTAHUS

METO/bI
INO3HAHUSA B
XUMHUHN

(2 yaca)

HaquLIe MCTOJBI ITO3HAHHA BCUICCTB U
XMMHYCCKHX SIBICHUN

IPomb OKCIICPUMCHTA U TCOPHUU B XUMHUU

Pabota B rpynmnax ¢ keiicom
«Tpu xuTa )KU3HU U
CMEPTU»

TEOPETUYECKUE
OCHOBBI XUMHUU
(34 yacos)

CoBpeMeHHbIE NPeICTABIEHUS] 0 CTPOEHUH
aToma

(OCHOBHBIE CBEJICHUS O CTPOEHUHU aToMa

DJIEKTPOHHOE CTPOEHHUE aTOMOB

[lepnonnuecKkuil 3aKOH U IEPUOIUYECKAs
CHUCTEMA XMMUYECKUX IEMEHTOB

/. 1.MenneneeBa, UX MUPOBO33PEHUYECKOE U
HAy4YyHOE 3HAYCHHUE.

RN (6]

Ksect — urpa
«IIepnoanyeckas cucremMa
XUMHUYECKUX 3JIEMEHTOB)

Koumponvnas paboma Nel
«llepuoouueckuil 3aKoH U nepuooudeckas
cucmema XUMU4ecKux 371eMeHmos

/[ 1. Menoeneesa. Cmpoenue amomay

XumMu4yeckas CBA3b

Monunag xummdeckas cBa3b. KaTHoHEBI 1
AHUOHEI.

KopaneHTHas CBA3b, €€ Pa3HOBUJHOCTH U
MCXAaHU3MbI O6p830BaHI/I$I. CrelneHb OKUCIICHUS
1 BAJICHTHOCTh XUMHYCCKHX DJICMCHTOB

Mertamnueckas cBsi3b. Enunas npupona
XUMHUYECKHUX CBS3EH.

IBooopooHas cés3w, ee poib 8 hopmMuposanuu
cmpyKkmyp 6uonoaumepos.

AYKIIMOH 3HaHU# MO TeMe
«XUMHYECKAS CBI3D)

BenrecrBo

11

KadecTBEHHEIN M KOJIMYECTBEHHELIA COCTAB
BelecTsa. [lonumepst.

BeiecTBa MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHS.

Kpucramimueckue pemerku.

JlucniepcHble cucteMbl. Komutonsl (3014 1
resm)

CocTaB BeIIecTBa.
[ IprurHBEI MHOTOOOpa3usl BEIIECTB: U30MEpHs,
TOMOJIOTHSI, aJUTOTPOTIHSI.

YucTeie BertecTtBa U cMecu. CocTaB cMeceid.
Pa3nenenne cMmecen.

PaGora B rpynmnax c
kericamu «HaxkaxxeMm
JKaJTHOCTB», «30JTYIIKA.

IcTHHHBIE PACTBOPHI.

CriocoObI BEIpKECHHS KOHIIEHTPAITIH
[PAaCTBOPOB: MaccoBasi JA0Jisi paCTBOPEHHOIO
BCIIECTBA.

[ToaroroBka Kk KOHTPOILHOM padoTe Ne 2 mo
reme «BemecTBa»

[Koumponvnas paboma Ne 2 no meme




«Bewecmeay

XuMHuyecKue peakuuu 15
Kitaccudukanmss XuMHUUeCKIX PEaKIIfii B 2
HEOPraHUYECKON XUMUU

Knaccudukanusa XUMHUECKUX peaklui B
OpraHn4eCKOr XUMHH

CKOpPOCTh XMMHUYECKOUN peaKinu 2

DaKTOPBI, BIUAIOIIHAE HA CKOPOCTh XUMHUYECKOU
peakuuu. Katanusatopsl 1 KaTauus.

OOpaTuMOCTh peaKIuii. XUMHUYECKOE 1
[paBHOBECHE U CIIOCOOBI €r0 CMENICHUS
Peakinyu HOHHOTO OOMEHa B BOJTHBIX PAacTBOpax |2
Jlucconmaiusi 371€KTPOJIMTOB B BOJHBIX
pactBopax. CuibHbIe u ciabbie
PIIEKTPOJIUTHI.
['unponus HEOPTaHUYECKUX U 1
OpraHu4YeCKUX COCTMHECHUMU.
TermnoBoi 3 PEKT XMMUIECKOMN peaKIuu. 1
OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH. |3 UccnenoBatensckas pabota
Dniexmpoau3 pacmeopos u pacniagos. «XHUMHUYECKHE POLECCHD)
[IpakTHUeckoe NpUMEHEHHUE dIEKTPOIN3a.
CocraBienne OBP MeTo10M 351€KTpOHHOTO
OanaHca
O0o00IIeHNEe 1 CUCTeMaTH3aIH 3HAHMH 110 | 2
reMe «TeopeTnyeckne OCHOBBI XUMHUI)
[Koumponvnas paboma Ne3« Teopemuueckue 1
OCHOBbI XUMUUY
HEOPTAHUYEC KA Knaccudukanus HEOpraHmdecKux coeanuenuit |1
XUMUA MeTabl. DNeKTPOXUMHUYECKUI pan 2
(32 yacoB) HaNpsKEHUH METalLIoB
OO61Me crnocoObl MOTYyYEeHUs! METaUIOB 2 Pabora B rpynmnax c
kericamu «IlepBbIi MeTam,
«BoaonpoBogUHK».
HemeTasuisl U UX CBOWCTBA. 2
OO11ast XapaKTepUCTHKA raJIOTeHOB 2
PerieHne ynpaxHEHH 110 TEME «HEMETAIIIIbD)
XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB 2
HEOPraHMYECKUX COEAMHEHUH.
OKCHIBL.
XHUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB 2
HEOPraHUYECKUX U OPraHUYECKUX
coennHeHN. Kuciaorsl
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB 2
HEOPraHUYECKUX U OPraHUYECKUX
coetnHeHN OCHOBaHUS
X1MUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB 2
Heopranndeckux coeauHennii Conm
['eHeTHUecKas CBSI3b MEXY KJlacCaMU 2

HCOPTaHNYCCKUX ¢ OPTraHUYCCKUX COC}II/IHGHI/Iﬁ

[TpakTuueckas padora Ne 1 «Ilomyuenue, 1 HccnenoBatensckas paboTa
coOMpaHue U pacrio3HaBaHHUE Ta30B» B lapax
[TpakTuyeckas padora Ne 2 «Pemenue 1 HccnenoBatensckas paboTa

DKCIICPUMCHTAJIBHBIX 3aJia4d 110 TEME «MeTamisl

1 HCMCTAJIJIbI))

B Ilapax




[TpakTrueckas padora Ne 3 «nentudukanus |1 HccnenoBatensckas paboTa
HEOPraHMYECKUX COSAMHEHUN» B Mapax

O6001IeHNE U CUCTeMaTH3aIH 3HaHUi 110 |2

reMe «Heopranmueckast XuMus»

Konmponvnas paboma Ned «Heopeanuueckan |1

beUMUAY

O06001IeHrEe U TTOBTOPEHUE U3YUYEHHOT'O 7

MaTcpHraja 3a roa
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