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1.INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O IIPEJIMETA

B pe3yabTare n3yueHusi Kypca XuMHUH B OCHOBHOII 1IKoJI€:

BbinycKHUK Hayuumca:
® OIMCHIBATH CBOWCTBA TBEP/BIX, JKUAKHX, Fa3000pa3HbIX BELECTB, BBIACIAA UX CYLIECTBEHHbIE IPU3HAKY;

® XapaKTEepU30BaTh BEIECTBA [0 COCTAaBY, CTPOCHHMIO M CBOMCTBaM, YCTaHaBJIMBATh NPUUYMHHO-CICACTBEHHBIC CBSI3M MEXIY JIaHHBIMU
XapaKTEePUCTUKAMU BEILIECTBA;

® DACKpbIBAaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJEKYJIa, XMMUYECKHN 3JIEMEHT, MPOCTOE BEIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTb, UCIIOJIb3Yys 3HAKOBYIO CHUCTEMY XHMHH;

® 1300paXkaTh COCTAaB MPOCTEHIMX BELIECTB C MOMOIIBI0O XUMUYECKUX (HOPMYINI M CYIIHOCTh XMMHYECKUX PEAKIUIl C MOMOIIBI0 XUMUYECKUX
YPaBHEHU;

® BLIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIIECTB, a TAK)KE MAaCCOBYIO JIOJO0 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHUSX;

® CPaBHMBATh 110 COCTABY OKCHUJIbI, OCHOBAHUsI, KUCIIOTHI, COJIU;

e KJIacCCU(UIIMPOBATH OKCUJIBI I OCHOBAHHMSI IT0 CBOMCTBAM, KUCJIOTHI U COJIM — 10 COCTARBY;

® OIMCHIBATh COCTaB, CBOMCTBA U 3HaUCHHUE (B MIPUPOJIE U MPAKTUUCCKOM JCITEIBHOCTH YEJI0BEKa) IPOCTHIX BEIIECTB — KMCIOPO/Ia U BOJAOPO/IA;

® [10JIb30BaThCs JA0OPATOPHBIM 000PYIOBAaHHEM U XMMHYECKON TOCYI0i;

® IPOBOJINTH HECJIOKHBIE XUMUYECKHE OMBITHI M HAOJIOEHUS 3a U3MEHEHHEM CBOWCTB BEIIECTB B MPOIECCe MX MpEBpalieHUi; coOI01aTh
MpaBUjia TEXHUKU O€30MTaCHOCTH MPHU MPOBEACHUU HAOJIOICHHUI U OIBITOB;

® pa3IMyaTh SKCIIEPUMEHTAIBHO KUCIOTHI U IIEJI0UH, MOJI3YICh HHIUKATOPAMU; OCO3HATh HEOOXOIUMOCTH COOJI0IEHHsI MEP 0€30MaCHOCTH TIPH
oOpanieHnu ¢ KUCIOTaMH U IIEI0YaMHU.

¢ KinaccudunupoBars MHOT00Opa3re XUMHUYECKUX PeaKIIHii

e II3y4nt cBOKCTBA METAJIJIOB, HEMETAIIOB U UX COSUHEHUN

BbINyCKHUK noyyum 603mMoHcHOCMb HAYYUMbCA'

® 'PaMOTHO 00paIaThCs C BEMECTBAMH B TIOBCETHEBHOM JKU3HU;

® 0CO3HaBaTh HEOOXOIMMOCTh COOJIOICHUSI MPABHJI YKOJIOTHIECKN O€30MaCHOTO TTOBEACHUS B OKPY>KAIOIICH MPUPOTHOMN Cperie;

® [IOHUMATh CMBICII M HEOOXOAUMOCTh COOMIOJEHUS TMPEANHCAHUN, MpEeiaraéMbIX B WHCTPYKIHUSAX IO HCIOIH30BAHHUIO JIEKAPCTB, CPE/ICTB
OBITOBOM XUMHH H JIP.;

® 1ICIIOJIb30BaTh MPHOOPETEHHBIC KIFOUEBbIE KOMIIETEHTHOCTH TIPU BHITIOTHEHUH UCCIIEI0BATEICKUX MTPOEKTOB MO U3YYEHHUIO CBOWCTB, CIIOCO0O0B
MOJIYYEHUS U PACO3HABAHUSI BEIIECTB;

® pa3BUBAaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTbD, UCIIOJIb3Ysl CPEACTBA YCTHOTO U MUCbMEHHOTO OOIICHHUSI, IPOSIBIATH TOTOBHOCTD K YBaYKEHUIO
WHOM TOYKH 3pEHUS IPH 00CYKIEHUHU PE3yIbTaTOB BHIMIOJTHEHHON pa0OTHI;



¢ 00BEKTHBHO OIICHMBATh MH(OPMAIMIO O BEIIECTBAX M XWMUYECKUX IPOIECCaX, KPUTUYECKH OTHOCUTHCS K TCEBIOHAYYHOU HH(pOpMAIUH,
HeZ00POCOBECTHOM pekilaMe, Kacarollecs NCIOJIb30BAHUS Pa3IMUHbIX BEIIECTB.

IMepuoauyeckuii 3aK0H M epUOAMYECKasi cucTeMa xuMudeckux djemeHToB .. MenaeneeBa. CTpoenne Bemecrna.

BeinyckHUK Hayuumca:

e KJilacCU(UIUPOBATH XUMHUYECKHE AJIEMEHTHI Ha METaJLIbl, HEMETAILJIbI, JJIEMEHTBI, OKCUIBl U THIPOKCUJIBI KOTOPHIX aM(OTEPHBI, U WHEPTHHIE
AJIEMEHTHI (Ta3bl) AJIsl OCO3HAHUS BaXXHOCTHU YMOPSIOYEHHOCTH HayYHBIX 3HAHUM;

® pacKphIBaTh CMBICII Iepuoanyeckoro 3akona /.M. Menaeneesa;

® OTIMCHIBATH U XapPAKTEPHU30BATh TAOIUYHYIO (HOPMY EPUOTUUYECKON CUCTEMBI XUMHUYECKHUX JJIEMEHTOB;

® XapaKTEepU30BATh COCTAB aTOMHBIX SIJI€P U PACHPEEICHUE YUCIIA SJIEKTPOHOB 110 AIEKTPOHHBIM CJIOSIM aTOMOB XMMUYECKUX HJIEMEHTOB MaJIbIX
MIEPUOJIOB NIEPUOJIUYECKON CUCTEMBI, a TAKKE Kalus U KaJIbLIUS,

® pa3ynyaTh BUJIbl XUMUUYECKOW CBSI3U: HOHHYIO, KOBAJEHTHYIO MOJIAPHYIO, KOBAJIECHTHYIO HEMOJISIPHYIO U METAJUIMYECKYIO;

® 11300paxxaTh JIEKTPOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMHU CBSI3SIMH Pa3HOTO BU/IA;

® BBLISIBJISITH 3aBUCMOCTh CBOMCTB BEIIECTBA OT CTPOCHUS €r0 KPUCTAJUTMYECKON perieTK (MOHHOM, aTOMHOM, MOJICKYJIIPHOMN, METAJNTUYECKON );

® XapaKTepU30BaTh XMMHUYECKHUE PJIEMEHTHl U MX COCAMHEHHS Ha OCHOBE IOJIOXKEHHsS DJIEMEHTOB B MEPUOJUYECKON CHUCTEME M OCOOCHHOCTEM
CTPOEHHUS UX aTOMOB;

® OIIMCHIBATh OCHOBHBIE MNpeanochiku OTKpbITUA .M. MeHnpaeneeBbIM NEPUOJMYECKOIO 3aKOHA M MEPUOJUYECKOW CHUCTEMbl XMMHYECKUX
AJIEMEHTOB M MHOTO00pa3HYI0 HAYYHYIO JESTEIbHOCTh YICHOTO;

® XapaKTEepPU30BaTh HAyYHOE M MHUPOBO33PEHUYECKOE 3HAUCHHUE MEPUOIUYECKOTO 3aKOHA U TMEPUOJUYECKON CHUCTEMbl XUMUYECKHX JJIEMEHTOB
J1.1. Menneneera;

® 0CO3HaBaTh HAYYHBIE OTKPBITHS KaK pe3yibTaT IJIUTEIbHBIX HAOJIOJACHHUM, OMBITOB, HAYYHOW IOJIEMHKH, TPEOJOJICHUS TPYAHOCTEH U
COMHEHHIA.

BbINyCKHUK noyyum 603mMoHcHOCIb HAYYUMbCA

® 0CO3HABaTh 3HAYCHUE TCOPETUUECKUX 3HAHUM JIJIST TPAKTUUYECKON JIEATETbHOCTH YEJIOBEKA;

® OTICHIBATH U3YYEHHBIE 0OBEKTHI KaK CHUCTEMBI, IPUMEHSIS JJOTUKY CUCTEMHOTO aHaJIN3a;

® IPUMEHATh 3HAHHUS O 3aKOHOMEPHOCTSX MEPHOAMYECKON CHCTEMbl XUMHYECKHX OJJIEMEHTOB Ui OOBSCHEHUS W TPEIBHUIICHUS CBOWCTB
KOHKPETHBIX BEIIECTB;

® pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTD IMOCPEICTBOM YIIIYOJICHHS 3HAHUM 00 UCTOPUHU CTAaHOBJICHHUSI XUMUYECKON HAyKH, €€ OCHOBHBIX
MOHATUHN, TEPUOUYECKOT0 3aKOHA KaK OJJTHOTO U3 BaKHEUIIINX 3aKOHOB MPUPO/IbI, & TAKIKE O COBPEMEHHBIX JOCTUKEHUAX HAYKU U TEXHUKHU.



MHoroo0pa3ue XMMHYECKHUX PeaKIuii.

BoinyckHuK Hayuumes:

® 00BSACHATH CyTh XMMHUYECKHUX IIPOIECCOB;

® Ha3bIBaTh IPU3HAKHU U YCJIOBUS IPOTEKAHUS XUMUUYECKUX PEaKLIU;

® yCTAaHABJIMBATh MPUHAICKHOCTh XUMHUYECKON PEAKLIUHU K ONPEACICHHOMY THITY 110 OAHOMY M3 KIaCCU(PHUIIMPOBAHHBIX PU3HAKOB:

1) no umucity ¥ cocTaBy UCXOJHBIX BEIIECTB U MPOAYKTOB PEAKLIUU (pEaKLIMU COEIMHEHUS, Pa3/I0KEHUs, 3aMEIICHNs 1 0OMEHA);

2) 10 BBIACIICHUIO WJIH MOTJIONMICHUIO TEIJIOTHI (PEeaKIuu SK30TEPMUUYECKUE U SHJOTEPMUUYECKHE);

3) 0 U3MEHEHHUIO CTENEeHEN OKUCICHUS XUMUYECKUX IEMEHTOB (OKUCIUTENBHO - BOCCTAHOBUTEIbHBIC PEAKIINHN);

4) mo oO6paTUMOCTH TIporiecca (peakiuu o0paTUMbIE K HEOOPATHUMBIE);

® Ha3bIBAaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKHX PEaKIuii;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

® COCTaBIISATh YPABHEHMSI DJIEKTPOIUTHUYECKON MUCCOLMAIMU KHUCIOT, IIENO0YeH, COJIel; MOTHbIE U COKpAIllEHHbIE HOHHBIE YPaBHEHHS PEaKIIHii
oOMeHa; ypaBHEHHS OKHCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIIN;

® [[POTHO3UPOBATh MPOIYKThl XUMHUYECKUX peakiuii mo ¢dopmynam / Ha3BaHUAM HCXOAHBIX BEIIECTB; OMPEACNSATh HCXOJHBIE BEIIECTBA IO
dbopMynaM / Ha3BaHUAM MPOJYKTOB PEAKIUY;

® COCTaBJISATh YPABHEHUS PEAKIMM, COOTBETCTBYIOIIMX MOCIIEI0BATENbHOCTH («LIEMOYKE») MPEBPAIEHUI HEOPTaHUYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB;

® BBISIBJISITH B MPOIIECCE AKCIIEPUMEHTA TPU3HAKHY, CBUIETEIbCTBYIOLIME O TPOTEKAaHUN XUMUYECKOMN peakiuu;

® TOTOBUTH PACTBOPHI C ONPEIEIIEHHON MacCOBOM J10JIEN PACTBOPEHHOTO BEIIECTBA;

® ONIPEIENIATH XapaKTep CPEAbl BOJHBIX PACTBOPOB KHUCIIOT U LIEJIOYEN IO N3MEHEHNIO OKPACKU MHINKATOPOB;

® [I[POBOJIUTH KaUE€CTBEHHBIE PEaKIUH, MOATBEPHKAAIOIINE HAIUYUE B BOJHBIX PaCTBOPAX BEIIECTB OTJEIbHBIX KATHOHOB U aHUOHOB.

BbINyCKHUK noiyuum 603moxucHoCms HayYumuyca.

® COCTAaBJISATh MOJIEKYJISIPHBIE U MTOJIHbIE HOHHBIE YPABHEHUS IO COKPAILEHHBIM HOHHBIM YPaBHEHUSIM;

® [IPUBOJIUTH IPUMEPBI PEAKIIUI, TOATBEPKAAIOIIMX CYILIECTBOBAHUE B3aUMOCBSI3U MEX/1y OCHOBHBIMHU KJIaCCAMHM HEOPTraHMYECKHX BEIIECTB;

® [IPOrHO3UPOBATh PE3YJIbTAThl BO3AECUCTBHS Pa3IMYHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIny;

® [IPOTHO3UPOBATh PE3YNIbTAThl BO3IEUCTBUS Pa3IMUHBIX ()aKTOPOB HA CMELIEHUE XUMUYECKOTO PAaBHOBECHS.

MHuoroo0pa3ue BelecTs.

BbInycKHUK Hayuumcsa:

® OTIPENENATh MPUHAMIEKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY W3 HM3YyYEHHBIX KIACCOB/TPYII: METallIbl U HEMETaUlbl, OKCH/IbI,
OCHOBaHWUS$1, KUCJIOTHI, COJIU;

® COCTaBIISATh (DOPMYJIBI BEIIECTB MO MX HA3BAHUSM;



® OIIPEIENATH BAJIECHTHOCTh U CTEIIEHb OKMCIICHUS DJIEMEHTOB B BEILIECTBAX;

® COCTaBJIATH (OPMYJIBI HEOPraHWYECKUX COCTUHEHHUH 110 BAJCHTHOCTSM M CTENEHSM OKHCIIEHHUS 3JEMEHTOB, a TaKKe 3apsaaM HOHOB,
YKa3aHHBIM B Ta0JIMIE pAaCTBOPUMOCTH KUCIIOT, OCHOBAaHUN U COJICH;

® O0BSCHATH 3aKOHOMEPHOCTH U3MEHEHUs (PU3UUECKUX M XMMHUYECKHUX CBOWCTB INPOCTBHIX BEIIECTB M UX BBICHIMX OKCHJIOB, 00pa30BaHHBIX
3JIEMEHTaMU BTOPOT'O U TPETHETO MEPUOIOB;

® Ha3bIBATh OOIIME XUMUYECKUE CBOICTBA, XapaKTEePHbIE JUIsl IPYIII OKCUJOB: KMCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

® Ha3bIBATh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE ISl KayKIO0I0 Kiacca BELECTB;

® [IPUBOJIUTH IPUMEPHI PEAKIIHI, TOATBEPIKAAIOIIUX XUMUUECKHE CBOMICTBA HEOPraHUYECKUX BELIECTB: OKCUIOB, KUCIIOT, OCHOBAaHUH U COJIEH;

® OIIPE/IENISATh BEIIECTBO — OKUCIIUTEINb U BELIECTBO — BOCCTAHOBUTEIb B OKUCIIUTEIEHO — BOCCTAHOBUTEIbHBIX PEAKLIUSAX;

® COCTaBJIATh AJIEKTPOHHBII OalaHC 10 MPEATI0KEHHBIM CXEMaM peakIuii;

® [IPOBOJIUTH JJAOOPATOPHBIE ONBITHI, TOATBEPHKAAIOIINE XUMUYECKNE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

® [IPOBO/IUTH JIAOOPATOPHBIE OIBITHI 110 TTOJIYYSHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB: BOJOPOAA, KUCIOPOA, YIJIEKUCIIOTO ra3a, aMMHaKa;
COCTaBJISITh YPaBHEHHS] COOTBETCTBYIOLIUX PEAKIHIL.

BbINyCKHUK IOJYYUT 603MONHCHOCHb HAYYUMbCA

* PaMOTHO 00palaThcs C BELECTBAMU B IIOBCEAHEBHOM KHU3HM;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOICHHSI TPABUII SKOJIOTMYECKH O€30I1aCHOT0 MIOBEACHUS B OKpY Karollel PUPOIHOM cpene;

* TIOHUMAaTh CMBICI U HEOOXOAMMOCTb COOJIIOJCHUS MPEANUCAHUN, MpeUlaraéMblX B MHCTPYKLHUSAX IO HCHOJIb30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOM XMMHUU U JP.;

* HCIOJIB30BaTh NPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHTHOCTH IIPU BBIIOJHEHUH UCCIIE0BATEIbCKUX TPOSKTOB MO N3YUYEHUIO CBOHCTB, CIOCOO0OB
MIOJIyYEHUs U paclioO3HaBaHUs BEIIECTB;

* pa3BHUBAaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YSl CpPEJCTBAa YCTHOW M NHCbMEHHOM KOMMYHHMKAIMU NpU paboTe ¢ TEKCTaMHU
y4ueOHUKA U JOIMOJHUTEIbHON JIUTEpPaTypol, CIIPaBOYHBIMHU TaOIHMIIAMH, MTPOSBIIATH TOTOBHOCTh K YBaXKEHHIO MHOW TOUKH 3PEHUS MPH OOCYXKIECHUU
PE3yJIbTaTOB BBIIIOJIHEHHOMN paboTHI;

* 00BEKTHBHO OLIEHMBAaTh MH(POPMALIMIO O BELIECTBAX U XMMHYECKHX IMpOLEeccax, KPUTUUYECKH OTHOCUTHCS K ICEBAOHAY4YHOH HMHdOpMaiuu,
HE100pOCOBECTHON peKilaMe, KacaroIIencs HCIIOJIb30BaHMsI Pa3InYHbIX BEIIECTB.

* 0CO3HaBaTh 3HAYEHNUE TEOPETUUECKUX 3HAHUH JUIS MPAKTUYECKOU IEATEIBHOCTH YEIOBEKA;

* OMHCHIBATh U3YYEHHbIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSS JIOTUKY CUCTEMHOT'O aHAJIN3a;

* IPUMEHATHb 3HAHUS O 3aKOHOMEPHOCTSX MEPUOJUYECKON CHUCTEMbl XUMHYECKHX 3JIEMEHTOB ISl OOBSCHEHUS U TNPEABUACHUS CBOMCTB
KOHKPETHBIX BEILIECTB;

* pa3BUBaTh UHPOPMAILIMOHHYIO KOMIIETEHTHOCTh TOCPEACTBOM YIIIyOJIeHHs 3HAaHUHM 00 MCTOPUM CTAaHOBJIEHUSI XUMUUYECKOI HayKH, €€ OCHOBHBIX
MOHATHM, TIEPUOANUECKOT0 3aKOHA KaK OJIHOTO U3 BaXKHEHUIIINX 3aKOHOB IIPUPO/IbI, & TAKKE O COBPEMEHHBIX JIOCTH)KEHUSAX HAYKU U TEXHUKU.

* COCTaBJIATH MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHUS 10 COKPALEHHBIM HOHHBIM YPaBHEHUSIM;



* IPUBOJIUTH IPUMEPHI PEAKIINI1, TOATBEPIKAAIONINX CYILIECTBOBAHUE B3aUMOCBSI3U MEX/1y OCHOBHBIMHU KJIACCAMH HEOPTaHMYECKUX BEIIECTB;

* IPOrHO3UPOBATH PE3YIbTATHI BO3JACHCTBUS Pa3IMUHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH XMMHUYECKON PeaKlny;

* IPOrHO3UPOBATH PE3YIbTATHI BO3JICHCTBUS PAa3IMUHBIX (PAKTOPOB HA CMEIIEHHE XMMUYECKOTO PAaBHOBECHSI.

* IPOTHO3UPOBATH XUMHUYECKHUE CBOKMCTBA BEIIECTB HA OCHOBE UX COCTAaBa U CTPOCHUS;

¢ IPOTrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA IMPOABJIATH OKHCIIMTCIBHBIC WJIM BOCCTAHOBUTCIILHBIC CBOICTBA C y‘-IéTOM CTETICHEH OKHWCICHUS
AJIEMEHTOB, BXO/SIIUX B €0 COCTaB;

* BBISIBJISITH CYIIIECTBOBAHHME F€HETUYECKOM B3aUMOCBSI3U MEXK/Ty BEILIECTBAMU B PAJLY: IPOCTOE BEIIECTBO — OKCHJI — T'MJIPOKCH]I — COJIb;

* OPraHU30BbIBATh, IPOBOAUTH YUEHUYECKUE MPOCKTHI [0 UCCIIETOBAHUIO CBOMCTB BEILIECTB, HMEIOIIMX BaXKHOE MPAKTUUECKOE 3HAYCHHE.
BbIyCKHHUK TOTYyYUT BO3MOXKHOCTD HAYYUTHCS:
* IPaMOTHO 00paIaThCs C BEIIECTBAMU B MTOBCETHEBHOM JKU3HU;
* 0CO3HABaTh HEOOXOAMMOCTH COOJIIOICHHSI TPABHII SKOJIOTUYECKH O€3011acHOTO TOBEACHHUS B OKPYIKAIOIIEH PUPOIHOM Cpene;
¢ IIOHUMAaThb CMBICII U HGO6XOI{I/IMOCTI) CO6JIIOI[CHI/I$I HpCI{HHC&HHﬁ, npeanaraCMbiX B MHCTPYKIUAX IO HUCIIOJB30BAHUIO JICKAPCTB, CPCACTB 6I)ITOBOI>'I
XUMHHU U ODP.;
* HCIOJb30BaTh MPUOOPETEHHDBIE KIIIOYEBbIE KOMIIETEHTHOCTH TMPHU BBITOJHEHUU HUCCIEIOBATEIbCKUX MPOEKTOB MO HM3YYEHHIO CBOMCTB, CIIOCOOOB
MIOJIyYEHUS U pacliO3HABAHUS BEIIECTB;
* pa3BUBaThb KOMMYHUKATHBHYIO KOMIIETEHTHOCTh, UCIIOJIb3Yys CPEICTBA YCTHOM M MHUCHbMEHHONM KOMMYHHUKAIIUU MpU paboTe C TeKCTaMU yuyeOHHMKa U
JIOTIOTHUTEIBHON JIUTEPATypOl, CIPAaBOUYHBIMH TAOJIMIIAMH, MPOSIBIISITH TOTOBHOCTh K YB)KEHUIO MHOM TOYKH 3PEHHUS MPU OOCYXKIACHUH PE3yIbTaTOB
BBITIOTHEHHOU PabOTHI;
* 00BEKTHBHO OILICHUBATh I/IH(i)OpMaHI/IIO 0 BCHICCTBAX M XHUMHYCCKUX IPOHECCAX, KPUTHYCCKH OTHOCHUTHCA K HCCBI{OH&Y‘IHOI\/JI I/IH(l)OpMaIII/II/I,
HeI00POCOBECTHOM pekiiaMe, KacaroIIecsl UCIIOJIb30BAaHUS PA3TUYHBIX BEIIECTB.
¢ OCO3HAaBaTb 3HAYCHUC TCOPECTUUCCKHUX 3HAaHUH JJIs HpaKTquCKOﬁ ACATCIIBbHOCTHU YCJIOBEKA,

¢ OIIMCHIBATH U3YUCHHBIC 00BEKTHI KaK CUCTCEMBbI, IPUMCHSA JIOTUKY CUCTCMHOI'O aHajIn3a,

* IPUMEHSATH 3HAHHS O 3aKOHOMEPHOCTAX MEPUOTUYECKON CUCTEMBl XUMHUYECKUX JIEMEHTOB i OOBSCHEHUS M MPEABHUICHUS CBOMCTB KOHKPETHBIX
BEILIECTB;
* pa3BUBaTh HHOOPMAIIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YTIIyOJIEHUS 3HAHUHN 00 HCTOPUH
CTAaHOBJICHUS] XMUMHMYECKOM HayKd, €€ OCHOBHBIX MOHSTHH, MEPUOJAMYECKOr0 3aKOHA KaK OJHOTO M3 BAXKHEHIIMX 3aKOHOB MPHUPOIBI, a TAKKE O
COBPCMCHHBIX JOCTUIKCHUAX HAYKH U TCXHUKH.
® IPUBOJUTH ITIPUMEPBI peaKum‘/'I, MOATBCPKAAIOMIUX CYIICCTBOBAHUEC B3AMMOCBA3HU MCXKY OCHOBHBIMU KJIaCCaMH HCOPraHUYCCKHUX BECIICCTB,
* BBISIBJIATH CYIIECTBOBAHME F€HETUYECKON B3aMMOCBSI3H MEXKY BEIIECTBAMU B PSIIY: MPOCTOE BEIIECTBO - OKCUJT - TUAPOKCHU]T - COJIb;
® OpraHru30BbIBATh, IPOBOAWUTH YUCHUYCCKUC ITPOCKTHI 110 UCCIICAOBAHUIO CBOMWCTB BCIICCTB, MMCIOIIUX BAXXKHOC IMPAKTUICCKOC 3HAUCHUC.



2.COAEP KXAHUE YYEBHOI'O IPEIMETA

B cucreme ecrecTBEeHHOHAy4HOTO OOpa30BaHUS XMMHS KaK Y4eOHBIM IpeAMeT 3aHMMaeT Ba)KHOE MECTO B IMO3HAHMM 3aKOHOB IMPHUPOIHI,
(dbopMHpOBaHUN HAYYHOH KapTHHBI MHUpPA, CO3IaHUM OCHOBBI XMMHUYECKHX 3HAHH, HEOOXOIUMBIX JUIS MOBCEIHEBHOM JKU3HU, HAaBBIKOB 3JI0POBOTO U
0€30MacHOTO ISl YeNIOBEeKa U OKpY KaloIIel ero cpeibl 00pasa *KHU3HH, a TAK)KE B BOCIUTAHUHU SKOJIOTUYECKON KYIbTYPHI.

VYCnemHocTh U3y4eHnuss XUMMHUM CBsI3aHA C OBJIAJCHHMEM XUMHMUYECKUM SI3bIKOM, COOJIIOJIEHHEM IMpaBuil 0e30MacHOi paOoThl MpHU BbINOJIHEHUH
XMMHMYECKOT0 SKCIIEPUMEHTA, OCO3HAaHUEM MHOTOYHMCIICHHBIX CBSA3EH XMMHHM € APYTUMU IIPEIMETaMU IIKOJIBHOIO Kypca.

[Tporpamma BkJItOYaeT B ce0sl OCHOBBI HEOPraHMUYECKOW M OpraHMYecKod XuMuu. ['J1aBHOM maeeil mporpammsl sIBISETCSA CO3AaHue 0a30BOro
KOMILJIEKCA OIOPHBIX 3HAaHUH 110 XUMHHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pacTy 00yJaroIuXcs.

B conepkanum naHHOTO Kypca IPEICTaBJICHbl OCHOBOIOJIATAIOIIME XUMUYECKUE TEOPETHUECKUE 3HAHUS, BKIIOUYAIOIINE U3YUYEHHUE COCTaBa U
CTPOEHHsI BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHHs, IMPOrHO3UPOBAHME CBOMCTB BELIECTB, MCCIECIOBAaHUE 3aKOHOMEPHOCTEH XMMHMYECKHX
MIPEBPALLCHUI U MTyTel yNpaBICHUs UMH B LIEJSAX [TOJIyYE€HUS BELIECTB U MAaTEPUAJIOB.

TeopeTnyecKkyr0 OCHOBY HM3Y4YEHUS HEOPraHMYECKOW XHMMHHM COCTABJISIET aTOMHO-MOJIEKYJsApHOE ydeHue, llepmoamueckuit 3akon J[.U.
MenzeneeBa ¢ KpaTKMMH CBEIEHUSIMU O CTPOEHUU aTOMa, BUJIaX XUMUYECKOU CBSA3H, 3aKOHOMEPHOCTAX NNPOTEKaHUsI XUMUYECKUX PEAKLIUH.

B u3ydenum kypca 3HauuTeNIbHas POJb OTBOAUTCS XHMHUYECKOMY 3KCIEPUMEHTY: MPOBEJCHMIO NPAKTHUECKUX U JabOpaTOpHBIX padorT,
OIMCAHMIO PE3YyIbTATOB YUEHUUECKOr0 SKCIIEPUMEHTA, COOJIIOJJCHUIO HOPM M ITpaBuJI 0€30IacHOM paboThl B XMMUYECKOH JIAOOpaTOPHH.

Peanuzanus naHHOM mporpammbl B mpolecce 00ydeHMs MO3BOJIUT OOYYaroIIMMCSl YCBOUTH KJIFOUEBbIE XUMHUYECKHUE KOMIIETEHIIMH U MOHSThH
POJIb ¥ 3HAUEHHUE XMMHHU CPEIU APYTUX HAYK O MIPUPOJE.

N3yuenue mpenMera «XUMHs» B 4acTH (OPMHUPOBAHUSA Yy OOy4arOUIMXCS HAYYHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOILIEHAYYHBIX METOOB
(HaOnrofeHue, M3MEpEeHHe, SKCIEPUMEHT, MOAECIUPOBAaHNE), OCBOCHHUS TPAKTUUECKOTO MPUMEHEHHUSI HAYyYHbIX 3HAaHUN OCHOBAHO HA MEXKIPEIMETHbIX
cBa3six ¢ npeameramu: «buonorusy, «l['eorpadus», «Mctopus», «JIuteparypa», «Maremaruka», «OCHOBBI 0€30MIaCHOCTH >KU3HEAEATEIBLHOCTHY,
«Pycckuii s13b1k», «PU3nKa», « IKOJIOTUN).

ITepBoHavabHBIC XUMHYCCKHE TOHATHS

[Mpeamer xumuun. Tena u eewecmea. OcHogHbie MemoObl NO3HAHUA: HAOA0OeHue, usmeperue, skcnepumenm. PU3NYecKre U XUMUYECKHE
apneHus. Yuctele BemectBa U cMecu. CriocoObl pasaeneHust cmeceil. Atom. Mornekyna. XUMHYECKHH 3J€MEHT. 3HAKM XMMHYECKHUX DJIEMEHTOB.
IIpocTbie M clnoXHBIE BelIeCTBA. BalleHTHOCTb. 3axkon nocmosncmea cocmasa eewjecmea. Xumuueckue ¢opmynbl. MHaexcsl. OTHOCUTENbHAS
aTOMHasi M MOJEKYJIspHas Maccbl. MaccoBas [0S XMMHUYECKOTO 3JEMEHTAa B COEIMHEHMH. 3aKOH COXPAHEHUs MacChl BEIIECTB. XHWMHUYECKHE
ypaBHeHus. KoaddunueHTsl. Y cnoBus 1 NpU3HaKy MPOTEKAHNU XMMHUECKUX peakinidi. Moib — equHuIa Kolu4yecTBa BeulecTBa. MoispHas macca.

Kucaopoa. Bonopon

Kucnopon — xumuueckuil siaemMeHT U mpocroe BeulectBo. (Oszon. Cocmas 6030yxa. ®Puznyueckue M XUMHUECKHE CBOWMCTBA KHUCIOPOJA.
[Tonyyenue M mpuMeHeHUe Kuciaopoaa. lennogou sggexm xumuueckux peaxyuti. Ilonamue 06 3K30- u 3HOOmMepmuyeckux peaxyusx. Bomopon —
XUMUYECKHH 3JIEMEHT W MpocToe BemiecTBo. PU3Mueckue M XMMHUUYECKHe CBoicTBa Bojopoaa. [lomyuenue Bomopona B saboparopuu. [lonyuenue



6000poda 6 npomviunernocmu. llpumenenue 6odopooa. 3akoH Aporaapo. MomspHblii 00beM Ta30B. KadecTBeHHbIE peakIMu Ha Tra3000pa3HbIC
BeliecTBa (KUCIopo1, BOJA0po ). OObeMHBIE OTHOIIIEHUS Ta30B MPH XUMUYECKHX PEAKITHSIX.

Bopna. PacTBops!

Booa & npupooe. Kpyzosopom 600v1 6 npupoode. @uzuueckue u xumuyeckue ceoucmsea 600vl. PactBopbl. Pacmeopumocms eewjecms 6 gooe.
Konuenrpanust pactBopoB. MaccoBast 10151 paCTBOPEHHOT'O BEILIECTBA B PaCTBOPE.

OCHOBHBIE KJIaCChI HEOPraHUYECKUX COeAUHECHUH

Oxkcuapl. Knaccudukanusa. Homenknarypa. @usuueckue ceovicmea oxcudos. XUMUYECKHE CBOWCTBA OKCHJOB. llonyueHue u npumeneHue
okcuoos. OcHoBanus. Knaccudukamusa. Homenkmarypa. @usuueckue ceovicmea ocrosanuti. Ilonyuenue ochoganuti. XUMHYECKUE CBOWCTBA
ocHoBaHui. Peakmus neritpaym3anuu. Kucnotel. Knaccudukanus. Homenknarypa. @usuueckue ceovicmea kuciom.llonyyenue u npumenenue Kuciom.
XuMmudeckue cBoicTBa KUCIOT. MuaukaTopsl. M3MeHeHne OKpacKu WHAMKATOPOB B pa3iamuHbix cpenax. Comu. Knaccudukamus. HomeHkiartypa.
Quzuueckue ceoticmea coaeu. Ilonyuenue u npumenenue cosei. XUMHYECKHE CBOMCTBa cosiei. ['eHeTmdeckas CBSI3b MEXIY KiaccaMu
HEOpPraHUYECKUX COEIUHEHUH. [Ipobiema Oe3onachoco ucnonb308anus ewjecme U XUMUYECKUX pearkyuii 8 noeceoHesHoU dcusHu. TokcuuHvle,
2oproyue u 83pbl8OONACHble geujecmsd. bvimoesas xumuueckas spamomuocno.

Crtpoenue aroma. [lepuoauyeckuii 3aK0H M NePUOANYECKAs cUCcTeMa XuMu4veckux djemeHToB .M. MenaeseeBa

CtpoeHue aroma: sipo, sHeprerudeckuii yposenb. Cocmas adpa amoma: npomonwl, Heumpowwsl. Hzomonwel. llepnoanueckuit 3axon JI.H.
MenpeneeBa. Ilepuonuyeckas cucrema xumuueckux snemeHToB JI.M. MenaeneeBa. ®Dusnueckuid CMBICT aTOMHOrO (MOPSIKOBOTO) HOMeEpa
XUMHUYECKOT0 3JIEMEHTA, HOMEpa IPYIIbl U NEePUOJa MePUOANIECcKOi cucteMbl. CTpOEHUE SHEPreTUUECKUX YPOBHEN aTOMOB NEPBbIX 20 XUMHYECKUX
31eMEeHTOB nepuoanueckon cuctemsl .M. Menneneea. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB aTOMOB XMMUYECKHUX 3JIEMEHTOB U UX COCIMHEHHM Ha
OCHOBE TMOJI0KeHUsI B iepuoaudeckoit cucteme J[.M. Menneneesa u ctpoenus aroma. 3nauenue [lepuoandeckoro 3akona [[.M1. Menpeneena.

CtpoeHue BellecTB. XUMUYECKAasl CBSA3b

DnekmpoompuyamenbHOCMb AMOMO8 Xumuyeckux s1emenmos. KoBalleHTHass XUMHUYECKasl CBS3b: HENOJsipHas W mnousisspHas. [lonamue o
8000POOHOU C6A3U U ee GIUAHUU HA @u3udecKue ceoticmea eeuwjecms Ha npumepe 600vl. VIoHHas cBs3b. Meramumueckas cBA3b. Tunsi
KPUCTAIUYECKUX peuemoKr (amomHas, MOJNeKYIAPHAs, UOHHAA, Memaiiudeckas). 3asucumocms @Qu3udeckux ceoltcme eeujecms om muna
KPUCMATIUYECKOU peulemKu.

XuMHYeCKHe peakunu

Ilonamue o ckopocmu xumuueckou peakyuu. Daxkmopul, euuAlOWUe HA CKOPOCMb Xumuueckou peakyuu. llowamue o kamanuszamope.
Knaccudukanmss XuMHUYeCKUX pPEaKIUui MO Pa3IMdHbIM MPU3HAKAM: YHUCITY M COCTaBYy MCXOIHBIX W TOJTYYEHHBIX BEIIECTB; M3MEHEHHUIO CTETCHEH
OKHCJICHUSI aTOMOB XHMMHYECKHX DJIEMEHTOB; TMOTJIOMICHUIO WJIW BBIACICHUIO JHEPTUU. OJIEKTPOJMTHYECKAs TUCCOIUAIUSA. OJEKTPOIHUTHl U
HeanekTpoauThl. Monel. Katnonsl m annonsl. Peakinmy moHHOTO oOMeHa. YCJIOBHUSI MPOTEKAHUS PEAKIM MOHHOTO OOMEHa. DIEKTPOJMTHYECKast
JYcconHanus KUcioT, menoyerd u cojieid. CteneHb okucieHuss. OnpenesieHre CTENEeHN OKUCICHHS aTOMOB XMUMHYECKUX AJIEMEHTOB B COEIUHEHUSX.
Oxkucnurens. BocctanoButenb. CyllIHOCTh OKUCITUTENHHO-BOCCTAHOBUTENIbHBIX PEAKIIUH.



Hemeranasl 1V — VI rpynn u ux coeuHeHust

[TonoxeHne HEMETAJUIOB B MEPHOANYECKON cUcTeMe XuMU4eckux aniemeHToB [I.M. MenneneeBa. OOuiye cBONCTBa HEMETAJUIOB. [ aloreHsl:
¢usnveckue W xuMHUYeckue cBOHCTBa. COEAMHEHUS TaJOTEHOB: XJIOPOBOZOPO, XJIOPOBOJIOpOAHas Kuciota u ee comu. Cepa: Qusmueckue u
XUMUYeckue cBoiicTBa. COeMHEHUs Cephbl: CEPOBOAOPOA, CYIbhuabl, oKcuasl cepbl. CepHasi, cepHucmasn u cepo8oo0OpoOHas KUCIOMbl U UX COJIH.
A3zot: ¢usnyeckue u XxuMmuuyeckue cporictBa. Ammmuak. Comm ammonwms. Okcuasl a3oTa. A30THas kucinotra u ee comu. Docdop: duzmueckue u
xumudeckue cpoiictBa. Coequnenust pocdopa: oxcun dochopa (V), oprodochopras kuciora U ee coid. Yriuepoa: GU3HIECKHEe U XUMHUUYECKUE
CBONCTBA. Arnomponus yenepooa. aimas, epagum, kapoun, yirepenvi. Coemuuenus yriepoaa: okcuasl yriepoaa (II) u (IV), yronpHas kucioTa u ee
conu. Kpemuuii u e2o coeOuHeHusl.

Metanbl M X COeIMHEHHS

Tonooxcenue memaniog 8 nepuoouyeckol cucmeme xumuveckux snemenmos /.M. Menoereesa. Memannvi 6 npupode u obwue cnocoodowvl ux
nonyuenus. Oowue ¢uzuueckue ceoticmea memannos. OOUME XUMUYECKHE CBOMCTBA METAUIOB: PEAKIMU C HEMETAJJIaMHU, KUCJIOTAMU, COJISIMH.
Onexmpoxumuueckuil psao HanpsceHuu memannos. lllenounsie mMetamtsl U uX coenuHeHus. lllemoyHo3eMenbHbIE METAIBI M MX COCAMHEHHUS.
AmoMuHui. AMPOTEpHOCTh OKCUAA U THAPOKcUaa amroMuHus. JKenezo. CoeMHEHUs Kelle3a U UX CBOWCTBA: OKCUIBI, TUIPOKCHIBI U conn xkerne3a (11
u III).

IlepBoHauyajibHbIE cBe/IeHUsI 00 OPraHNYeCKHX BellecTBax

[lepBoHavanbHbIe CBEACHHUS O CTPOCHUM OPraHUYECKUX BEIIECTB. YTIEBOAOPOIbI: METaH, 3TaH, STWICH. McmouHuxu yene8oo0opooos:
npupooHblil 2a3, Hegms, yeonv. Kucnopoacopepxalive COEIWHEHUS: CIUPTHI (METaHON], 3TaHOJ, TIULEPHH), KapOOHOBBIE KHUCIOTHI (yKCyCHas
KHCIIOTa, aMUHOYKCYCHasl KHCJIOTa, CTEApUHOBAs U OJIEMHOBAsl KUCIOTHI). bruomorndeckn BayKHbIE BEIIECTBA: KHUPHI, TIIOKO3a, OETKU. Xumuueckoe
3a2psA3Henue OKpyicaruieli cpeobvl U e20 NOCae0CmeUs.

Tunbl pacyeTHBIX 3a1a4:

1. Brrauciienne MaccoBOi 1O XUMHUYECKOTO DJIEMEHTa TI0 (hOpMYJIe COCTUHEHNSI.

Yemanosnenue npocmetiwent oopmyner eewgecmea no Maccogvlm 00NAM XUMUUECKUX 2TeMEHMO8.

2. Brruncnenus mo XMMHYECKUM YpaBHEHHUSM KOJMYECTBA, 00beMa, MAcChl BEIIECTBA MO KOJIHYECTBY, 00BEMY, MAacCe peareHTOB WIIH
MIPOJYKTOB PEAKIIHH.

3. PacueTr MaccoBoOii 10711 paCTBOPEHHOT'O BEIIECTBA B PACTBOPE.

I[IpumepHBIe TEMBI MPAKTHYECKUX Pa0OT:
JlabopaTopHoe o0opy0BaHNE U TIPHEMBI oOparieHus ¢ HuM. [IpaBuia 6e30macHoOi pabOThl B XUMHUYECKOM J1ab0opaTopuH.
OuncTka 3arpsA3HEHHON TOBAPEHHOM COJIN.
[Ipu3Haky npoTeKaHUs XMMHUYECKUX PEAKIUH.
[Tonydyenue kuciopoaa u U3y4eHHE €ro CBOMCTB.
[Tonmy4yenue BoJ1opoJa U U3y4EHHE €r0 CBOMCTB.

o0k whE

HpI/IFOTOBJ'IeHI/IC PacTBOPOB C OHpGI[CJ'ICHHOfI MacCOBOM JoJei PacTBOPCHHOT'O BCIICCTBA.



7 Pemenue skcriepuMeHTaNBHBIX 33724 10 TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX COSAMHEHUI».
8. Peaxiiun nonHoro ooMeHa.

9 Kauecmeennwvie peaxyuu na uonst 6 pacmeope.

10.  Honyyenue ammuaxa u uzyuenue e2o C80UCMS.

11.  Ilonyyenue yenexucnozo easa u uzydeHue e2o c8OUCMS.

12. Pemenue skcnepuMenTalibHbIX 3a1a4 o Teme «Hemeramnel IV — VII rpynn u ux coetuHeHuiny.
13.  Pemenue skciepuMeHTABHBIX 33]a4 110 TeMe «MeTaibl U UX COSIUHEHUS.

3.TEMATUYECKOE IINIAHUPOBAHHUE

8 kiace

Ne Conep:xanue yueOHOro npeamera

KoaunuecTBo 4acoB

KoanuyecTBO KOHTPOJIBHBIX,
NMPAKTHYECKHUX 1 JIAa00OPATOPHBIX padoT

1 | OcHoBHbIE NOHATHSI XUMHH (YPOBEHb o1 6 mpakTuyeckux paodor,
ATOMHO — MOJIEKYJISIPHBIX 3 KOHTPOJIbHBIX PabOThI
NpeACTABJICHUI)

2 | Ilepuoauyeckuii 3aK0H M NepruoOAUYECKAS 7
cucreMa XuMU4YecKkux iemenToB [I.H.

Menpeseesa. CTpoeHue aTroma
3 | CtpoeHue BemecTBa. XUMHYeCKasi CBA3b 12 1 koHTpOsBHAs paboTa
UTOIroO 70 4 KOHTPOJILHBIX padoT

6 npakTHYeckux pador

9 kJacce

Ne | Copepxxkanue yueOHOro npeamera

KoaunuyecTBO 4acoB

Konn4ecTBo KOHTPOJILHBIX,
NPAKTHYECKUX U J1a00paTOPHbIX padoT

1 | MHoroo6pa3ne XuMHYeCKUX peakuuii 17 2 mpakTU4Yeckue paboThl,
1 KoHTpOJbHAs paboTa
2 | MHoroodopa3ue BemecTn 44 5 MpakTHYecKux pador,
3 KOHTPOJBHBIX PabOTHI
3 | lepBoHayaabHbIe NMPeEACTABJICHHUA 00 9
OPraHMYeCKHX BelllecTBax
UTOIO 70 4 KOHTPOJILHBIX padoT

/ mpakTHYecKuX pador
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