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JlaHHas mporpaMma cOCTaBJieHa Ha OCHOBE pabodell IporpaMMBbl MTPEIMETHOM JTMHUN YIeOHUKOB
I'. E. Pym3utuca, @. I'. ®enpamana. @PI'OC. Xumus. 8-9 knaccel: mocodbue s yautenei
o0mieo0pazoBaTenbHBIX yapexaenui, coct. 'apa H. H., M. «IIpocBemenuey, 2013; yaeOHuka:
Pymutuc I'. E., ®enpaman ©. I'. Xumust. 9 kitacc. ®I'OC.: yueOHuUK 11st
obmieoOpazoBarenbHbIX yuapexaenuit / Pymsuruc I. E. - M.: TIpocsemmenune, 2020., a Takxke
[IpumepHoil paboueil mporpaMmbl IO XUMHHU 11 8—9 KIIaCCOB € UCIOJIb30BaHUEM
obopynoBanus neHTpa «Touka poctay.

PaGouas nporpamma paccuntana Ha 68 yacoB U3 pacuera - 2 yueOHBIX 4aca B HE/ICNIO, U3 HUX:
U1 IPOBEJICHUSI KOHTPOJIbHBIX - 4 yaca, MpakTUYECKUX padoT - 7 4acos.

[IpakTuyeckue u 1a00paTOPHBIE OTBITHI TPOBOIATCS ¢ 000pynoBaHHeM HeHTpa «Touka poctay,
B TOM 4HCIIe TU(PPOBOH JTaA00OpaTOPHH.

I[InanupyemMble pe3yJibTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa.

Buinycknuk naywumcs:
1.omHCHIBaTh CBOMCTBA TBEPHBIX, KUIKUX, TA3000pa3HbIX BEIIECTB, BBIICISS
WXCYIIECTBCHHBIC TPU3HAKY;
2.XapakTepu30BaTh BEIIECTBA MO COCTaBY, CTPOCHHMIO M CBOWCTBaM, yCTaHaBIIMBATh
MIPUINHHO-CIICJICTBEHHBIE CBSI3M MEXK/Ty JAHHBIMH XapaKTEPUCTHKAMHU BEIIIECTBA,;
3.pacKpbIBaTh CMBICT OCHOBHBIX XHMMHYECKHUX TOHSTHI: aToOM, MOJIEKYJla, XUMHUYECKHUMA
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTh, MCIOJb3ysd 3HAKOBYIO
CUCTEMY XUMUU;
4.1300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C MOMOIIBIO XUMHUYECKUX (OpMyN U
CYIIHOCTb XMMHUYECKUX PEaKIUi ¢ TOMOIIbIO XUMHUYECKUX YpaBHEHU;
5.BBIYHUCIATH OTHOCUTENIBHYIO MOJIEKYSIPHYIO W MOJISIPHYIO MaccChl BEIIECTB, a TaKkKe
MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa B COCTUHEHUSIX;
6.cpaBHUBATH 10 COCTABY OKCH/JIbI, OCHOBAHUSI, KUCJIOTHI, COJIU;
7.xnaccuuIupoBaTh OKCUABI 1 OCHOBAHHUS [0 CBOMCTBAM, KUCJIOTHI U COJIM — IO COCTaBY;
8.omHChIBaTh COCTaB, CBOMCTBA M 3HaueHUE (B MPUPOJIE M MPAKTUYECKOM NeATEIbHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KMCIOPOAa U BOJIOPOIa;
9.1mob30BaThCs TA0OPATOPHBIM 00OPYAOBAHUEM U XUMUYECKOU MOCYAOH;
10.mpoBOANTH HECIOXKHBIE XMMHUYECKHE OMbITHI M HAOMIOACHHS 3a H3MEHEHUEM CBOWCTB
BEIIECTB B IpOIlECCe MX NPEBpalICHMIi; COOM0IaTh MpaBUia TEXHUKU OE30MACHOCTH IPHU
MPOBEJICHUHU HAOIIOICHUN U OTIBITOB;
11.pa3nuyaTh 3KCIIEPUMEHTAIBHO KHUCIOTHI U IIENOYH, MOJB3YSACh MHAMKATOpPaAMH; OCO3HATh
HE0OX0IMMOCTh COOMIOICHHS Mep 0€30MacHOCTH TP 0OPAIIEeHUH C KUCIOTaMH U IIeJI0YaMHu.
12.KnaccudumnupoBarh MHOTO00Opa3ne XUMHUYECKUX PEAKITU
13.13yuuT cBOICTBAa METAIIJIOB, HEMETAJIOB U X COCIUHEHHIA

BbINyCKHUK nOIyUUm 603M0M#CHOCHb HAYYUMbCA
1.rpaMOTHO 0OpaIaThCs C BEIeCTBAMHU B TIOBCETHEBHOM KU3HU;
2.0co3HaBaTh HEOOXOAMMOCTH COOJNIIOJIEHUS TPaBUI JKOJOTHYECKH O€30TacHOTo
MOBEJICHUS B OKPY)KAIOIIEH IPUPOTHON Cpene;
3.MOHUMATh CMBICI M HEOOXOIUMOCTh COONIOACHUS TPEANUCAHHM, MpeiaracMbiX B
WHCTPYKIUSX [0 UCTIOJIH30BAHUIO JIEKAPCTB, CPEICTB OBITOBON XUMUU H .



4 .1CII0JIL30BaTh HpI/I06peT€HHBI€ KIIFOYCBLIC KOMIICTCHTHOCTU IIPW BBIIIOJIHCHHUN
UCCIIEIOBATEIIbCKUX IPOEKTOB IO H3YYEHHMIO CBOMCTB, CHOCOOOB IOJIy4EHHs U
pacrno3HaBaHUs BEILECTB;

5.pa3BI/IBaTb KOMMYHUKAaTUBHYIO KOMIICTCHTHOCTb, MCIIOJIB3yd CpPCACTBA YCTHOIO U
MUCHMEHHOTO OOIICHHUs, TMPOSBIATH TOTOBHOCTh K YBKEHHIO MHOM TOYKM 3pEHUS TpHU
00CYX/IEeHUH PE3yIbTaTOB BBHITIOIHEHHOW PadOTHI;

6.00bEKTUBHO OLICHUBAaThb I/IH(i)OpMaIII/IIO 0 BCHICCTBAX U XUMHWYCCKUX ITPOLECCAX, KPUTUUCCKU
OTHOCHTBCSI K TICEBAOHAYYHOW HH(POPMAIUK, HEZOOPOCOBECTHOH peKIaMe, Kacaromieics
HCII0JIb30BaHMA pa3JINYHbIX BCIICCTB.

Ilepuoauyecknii 3aK0H M MEPHOANYECKAS] CHCTEMA XUMHYECKHUX 3J1€eMEHTOB
JA.N.MenpaeneeBa. CTpoeHue BeliecTBa.
BouInyckHUK Hayuumcs:
l.xnaccuuIMpoBaTh XUMUYECKHUE JJIEMEHTHI Ha METaJUTbl, HEMETAJLIbI, DJIEMEHTHI,
OKCHU/JIBI ¥ THAPOKCHIBI KOTOPBIX aM(OTEPHBI, U UHEPTHBIC SJIEMEHTHI (Ta3bl).
2.1300pakaTh SJEKTPOHHBIE (OPMYIBI BEHIECTB, 0OpPA30BAHHBIX XUMUYECKUMH CBS3SIMU
pa3HoOro BUA;
3.BBISBJIATh 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPOEHHUS €r0 KPHUCTALTUYCCKON PEIIeTKH
(MOHHOM, AaTOMHOM, MOJIEKYJIIPHOMN, METATNTMUECKON);
4.xapakTepu30BaTh XUMUYECKHUE DJIEMEHTHl M WX COCIUHECHUS] HAa OCHOBE IOJIOKCHUS
AJIEMEHTOB B TIEPHOINIECKON CUCTEME U OCOOCHHOCTEH CTPOCHHS UX aTOMOB;
5.0NMKCHIBaTh OCHOBHBIE MPEANOCHUTKN OTKpbITUA [I.1. MeHnaeneeBbIM NepUOIMYECKOTO 3aKOHA
Y TIEPUOINYECKON CUCTEMBI XUMHUYECKUX DJIEMEHTOB U MHOTOOOPa3HYI0 HAYUHYIOIEATETbHOCTh
YYE€HOTO;
6.XapakTepu30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYCHHE MEPUOJMYECKOrO 3aKOHa M
MEepUOIUYECKOIN cuCTeMbl XuMH4YeCcKuX anemeHToB .M. Menneneena;
7.0c03HaBaTh HAYYHBIC OTKPBITHS KaK PE3YJIbTAT UITUTEIBHBIX HAOIIOECHUN, OTBITOB,
HAy4YHOH MOJIEMUKH, TPEOJAO0JICHUS TPYJHOCTEH U COMHEHHU.
BbINyCKHUK noiyuum 603mMo04cHOCH b HAYYUMbCA .

l.0co3HaBaTh 3HAYEHHUE TEOPETUUYECKUX 3HAHUU IS MPAKTUYECKON JEATeIIbHOCTH
JeJIoBeKa;

2.0MKCHIBATh U3yYEHHBIE OOBEKTHI KaK CHCTEMbI, IPUMEHSS JJOTUKY CHCTEMHOTO aHAJIN3a;
3.0pUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSIX MNEPUOJAMYECKONW CUCTEMbl XHMHYECKHUX
2JIEMEHTOB JIJIsi OOBSICHEHUS U MPEIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;
4.pa3BuBaTh WH(OPMAIMOHHYIO KOMIIETEHTHOCTh IOCPEJACTBOM YIUIYOJICHHS 3HAHHW 00
WCTOPUM CTAHOBJICHUS XMMHUUYECKOW HAyKH, €€ OCHOBHBIX IOHATHUH, MNEPHOIUYECKOTO
3aKOHAa KaK OJIHOT0 M3 BAKHEHUIITUX 3aKOHOB MIPUPOJIbI, a TAKKE O COBPEMEHHBIX

JOCTH)KCHUSIX HAYKU U TEXHUKHU.

MHoroo0pa3ue XuMH4YECKHX PeaKIMid.
Boinycknuk nayuumcesn:
1.00BACHATH CyTh XUMHUYECKUX MTPOIIECCOB;
2.Ha3bIBaTh MPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEAKIUN;
3.yCTaHaBIMBATh NMPUHAJIEKHOCTh XUMUYECKON PEAKIUU K OMNPENEICHHOMY THUITYy IO
OJIHOMY M3 KJIaCCU(PHUIIMPOBAHHBIX MPU3HAKOB:

1) 10 YUCITY U COCTaBy UCXOJHBIX BCUICCTB U NIPOAYKTOB PCaKIIUU (peaKI_II/II/I COCIUMHCHUA,
Pa3JI0KCHUSA, 3aMCIUICHUSA U O6MeHa);

2) 110 BBIACJIICHHUIO WM IIOTJIOIICHUIO TCIIJIOTHI (peaKI_II/II/I 9K30TCPMUUICCKHUEC U
BHHOTepMI/I‘-ICCKI/IC);



3) M0 U3MEHEHHUIO CTETICHEH OKUCICHHUSI XUMHUYCSCKHX 3JICMEHTOB (OKUCIUTEIHHO -
BOCCTaHOBUTEILHBIE PEAKIINH);
4) o 0OpaTUMOCTH Ipoliecca (peakiuu 00paTuMbIe U HEOOpATHUMBIC);
® Ha3bIBaTh (DAKTOPBHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIIHIA,
® Ha3bIBaTh (DAKTOPHI, BIUSIOIINE HA CMEIICHHE XUMHUECKOTO PABHOBECHS;
® COCTaBJISITh YPABHEHUS JJIEKTPOJIUTUYECKOW TUCCOUMAIMU KUCIIOT, IEI0Y€EH, COJICH;
TIOJIHBIC W COKpPAIIEHHBIC HOHHBIC YPAaBHCHUS PEaKIIUii 0OMEHa; YpaBHCHHSI
OKUCITUTEIBHO - BOCCTAHOBUTEIBHBIX PEaKIIUiA;
® [IPOrHO3UPOBATH MPOJYKTHI XUMHUECKHX PEeaKInil 1o popmysiam / Ha3BaHUAM UCXOIHBIX
BEIIECTB; ONPEICIATH NCXOHBIE BEIIecTBa N0 (popMyIiaM / Ha3BaHHUSIM MTPOTYKTOB
peakiuu;
® COCTaBJISITH YPaBHEHUS PEaKIIUii, COOTBETCTBYIOIIUX MOCIEI0OBATEIHHOCTH («IIETTOUKE)
MpeBpaIeHU HEOPraHUIECKUX BEIIECTB PA3IUYHBIX KIACCOB;
® BBISBIATH B IPOIIECCE IKCIIEPUMEHTA MTPU3HAKHU, CBUIETEILCTBYIONINE O MPOTEKAHUH
XUMHUYECKON PEaKLNH;
® TOTOBUTb PACTBOPBI C OIIPENEIECHHON MacCCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA;
®  OMpEeNsITh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIOT M IIEJI0UEH TT0 N3MEHEHHIO
OKpacCKU MHIUKATOPOB;
® TIPOBOJUTH KAUYECTBEHHBIC PEAKITUH, TIOITBEP)KTAIOIINE HATMYUE B BOJHBIX PACTBOPax
BEIIIECTB OTJCIHHBIX KATUOHOB U AaHUOHOB.

Boinycknuk nosyuum 603M0MCHOCHb HAYUUMbCA:

® T'PaMOTHO OOpaIIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HH,

® 0CO3HaBaTh HEOOXOJAMMOCTH COOJIFOICHHMSI TPABHII SKOJIOTHYECKH 0€301MacHOT0o
MOBEACHUS B OKPYXKAIOIIEH MPUPOTHOM CpeEIE;

® TIOHMMAaTh CMBICII U HEOOXOIUMOCTh COOJIIOICHUSI TIPEITUCAHNM, TTPEAJIaracMbIX B
WHCTPYKITUSX 110 UCTIOJIB30BAHMIO JICKAPCTB, CPEICTB OBITOBOM XMMHUH H JIP.;

®  JCIOJIb30BaTh MPUOOPETEHHBIC KIIFOUEBBIE KOMIIETEHTHOCTH MPH BBITIOJTHCHUH
HCCIIEA0BATEIBCKUX TIPOSKTOB 10 U3YYEHUIO CBOMCTB, CIIOCOOOB TOJIyUYEHHUS 1
pacro3HaBaHUs BEIIECTB;

® pa3BHUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, HCIIOJIB3YS CPEICTBA YCTHOW U
MUCbMEHHOW KOMMYHHKAITUHU TIPU pabOTe C TEKCTaMU y4eOHUKA U JTOTIOJIH UTSIHHON
JUTEpaTypO, CIIPaBOYHBIMH TaOIUIIAMH, TIPOSIBIIATh TOTOBHOCTD K YBaXEHUIO HHOU
TOYKH 3pEHUS NMPH 0OCYKICHUH PE3YJIbTATOB BHITIOJIHEHHON PabOTHI,

e 00OBEKTHBHO OLICHUBATh MH(MOPMAIIHIO O BEIIECTBAX U XMMHUYECKUX MPOIIECCax,
KPUTHUYECKH OTHOCUTHCS K TICEBJ0OHAYYHON MH(pOpMAIUH, HeTOOPOCOBECTHOM peKiiame,
KacaroIIeiCsl NCITOIb30BaHMSI PA3JINYHBIX BEILIECCTB;

® 0CO3HaBaTh 3HAYCHHE TEOPETHUCCKUX 3HAHUH JJIs IPAKTUUCCKON NEATEIHHOCTH
YyeJI0BEKa;

® OIMCHIBATh U3YUYEHHBIE OOBEKTHI KaK CHUCTEMbI, IPUMEHSS JIOTUKY CUICTEMHOIO aHAIN3a,

® PUMEHSTH 3HAHHS O 3aKOHOMEPHOCTSAX MEePHOTUUYECKON CHCTEMbl XUMHUYECKUX
AIIEMEHTOB /7151 OOBSICHEHHSI U IPEIBUICHHSI CBOMCTB KOHKPETHBIX BEIIECTB;

e pa3BHUBaTh MHPOPMAIIMOHHYIO KOMIIETEHTHOCTh MTOCPEACTBOM YIIIYOJIEHUSI 3HAHUN 00
WCTOPUU CTAHOBJICHUS XUMUYECKOW HayKH, €€ OCHOBHBIX MOHSATHH, MEPUOTUIECKOTO
3aKOHA KaK OJTHOTO M3 BKHEHIIINX 3aKOHOB MPUPOJBI, a TAK)KE O COBPEMEHHBIX

JTOCTHKEHHSIX HAYKH U TEXHUKH;

®  COCTaBJISITh MOJICKYJISIPHBIE U MOJTHBIE HOHHBIE YPABHEHHUS 10 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

® TPUBOAUTH MPUMEPHI PEAKIINH, TTOATBEPKAAIOIINX CYIIECTBOBAHUE B3aMMOCBSI3U MEK Y
OCHOBHBIMH KJIACCaMU HEOPTAaHUYECKUX BEIECTB;



® TIPOTHO3UPOBATH PE3YJILTATHl BO3JACUCTBUS Pa3IMUHBIX (DAKTOPOB HA U3MEHEHNE
CKOPOCTH XMMHUYECKOU PEaKIIny;
® TIPOTHO3UPOBATH PE3YNIbTATHI BO3JACUCTBUS PA3IMUHBIX (DAKTOPOB HA CMEIICHHE
XMMHMUYECKOTO PaBHOBECHS;
® [IPOTHO3UPOBATH XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;
® I[IPOTHO3UPOBATH  CIOCOOHOCTH  BEILIECTBA  NPOSBIATH  OKUCIUTEIbHBIE WM
BOCCTAaHOBUTEJIbHBIE CBOICTBA C yUETOM CTEIIEHEN OKHCIEHUS 3JIEMEHTOB, BXOIALIUX B
€ro COCTaB;
®  BBIABIIATH CYIIECTBOBAHHE F€HETUUECKON B3aMOCBSI3U MEX 1y BELLIECTBAMU B PSIY:
MIPOCTOE BELECTBO — OKCUJ — TUAPOKCUI — COJIb;
® OpraHu30BBIBaTh, IPOBOJAUTH YUEHUYECKHE ITPOEKTHI 110 UCCIIEIOBAaHUIO CBOWCTB
BEIIECTB, UMEIOIINX Ba)KHOE MPAKTUYECKOE 3HAUEHHE.
Juunocmuvle, memanpeomemuvie u npPeOMemHvie pPe3YabMamovl O0CE60EHUA YUYEOHO20
npeomema «Xumusy»
JINYHOCTHBIMM pe3yJbTaTaMHU U3yYeHUs MpeaMeTa « XUMUS SBISIOTCS CIEAYIOUIUE YMEHUS:
- Bocniuranue poccuiickoil rpak/1aHCKON WACHTUYHOCTHU: TATPUOTHU3MA, JTFOOBU M YBaXKEHHE K
OteuecTBY, YyBCTBO FOPAOCTH 3a cBOIO PoMHY, 32 pOCCHICKYIO XUMUYECKYIO HAYKY.
- ®opMHpOBaHHUE IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKHU, a TAKXKE COLMAILHOMY, KYJIbTYPHOMY, SI3bIKOBOMY
U JyXOBHOMY MHOTOOOPa3uI0 COBPEMEHHOTO MHpA.
- ®opMHUpOBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YUYEHHUIO, TOTOBHOCTHM M CIIOCOOHOCTH K
CaMOpa3BUTHIO U caMOOOpa30BaHMIO HA OCHOBE MOTHBALIMU K 00YYEHHUIO U TO3HAHUIO, BHIOODY
poguILHOTO0 00pa30BaHus HA OCHOBE MH(POPMAIIMH O CYIIECTBYIOMINX MPO(eccusx U TUUHBIX
npodeccuoHalbHBIX — npeanoureHuil.  OCO3HAHHOMY  IOCTPOCHHMIO  HMHIUBUAYAIbHBIX
00pa3oBaTeNIbHBIX TPAEKTOPHI C yIETOM YCTONYMBBIX MIO3HABATEILHBIX HHTEPECOB.
- ®opmupoBaHre KOMMYHHUKAaTHBHOM KOMIIETEHITUN B 00pa30BaTeIbHOM, OOIIIECTBEHHO
MOJIE3HOM, Y4eOHO — MCCIIeIOBATEIHCKOM, TBOPUECKON U APYTUX BUIAX JEATSILHOCTH.
- ®opMHpOBaHKE U TOHUMAaHKE IIEHHOCTH 3JJ0POBOI0O U 0O€3J10MacCTHOro 00pa3a KU3HH,
YCBOGHHME MpPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30M1aCHOTO IMOBEICHHS B
Ype3BbIYATHBIX CUTYalUsX, YTOKIAIOUX )KU3HU U 3J0POBBIO JIFOJICH.
- ®opMupOBaHKE MMO3HABATEIBHON MHPOPMAIIMOHHON KyAbTYphl. B TOM uncie pazputue
HABBIKOB CAMOCTOSITENIbHONW PabOThI C y4eOHBIMU MOCOOMSIMHM, KHUT'aMH, JOCTYITHBIMU
MHCTPYMEHTAMH U TEXHUYECKUMU CPeCTBAaMHU UH()POPMAIIHOHHBIX TEXHOJIOTHH.
- opmMupoBaHUE OCHOB SKOJIOTHYECKOIO CO3HAHMS HAa OCHOBE MPU3HAHMS LIEHHOCTH KU3HU BO
BCEX €€ MPOSIBJIICHUAX U HEOOXOJUMOCTH OTBETCTBEHHOT0, OEPEKHOTO OTHOILLIEHUS K
OKpYXalollen cpeje.
-Pa3BuTHE TOTOBHOCTH K PEIICHUIO TBOPUYECKUX 3a/1a4, YMEHUE HAXOAUTh aJIeKBATHBIE CIIOCOOBI
MOBEICHUS M B3aUMOJCHCTBHE C MapTHEPAMU BO BpeMsl yueOHOUM U BHEYYEOHOMU NI TEIbHOCTH,
CIOCOOHOCTH OLIEHUBATh POOJIEMHBIE CUTYAIUH.
MeTanpeaMeTHBIMH PE3yIbTaTaMU U3YYCHUS Kypca «XUMHUSD» SBIsETCs (OPMUPOBaHKE
yYHHUBEpCaIbHBIX y4eOHbIX neiictuil (Y'Y ).
Ho3naeamenvnvie YY/[:
- CaMocCTOSITENEHO OOHAPYXUBATh U (POPMYIUPOBATH YIEOHYIO TPOOIEMY, ONIPEEIIATh e
y4eOHOIl 1esITeNbHOCTH, BEIOUPATh TEMY paOOTHI.
- BeiBurats Bepcuu perieHus npo0ieMbl, 0cO3HaBaTh KOHEUHBIH pe3yabTart, BEIOUpPATh U3
IIPEVIOKEHHBIX M UCKATh CAMOCTOSTEIBHO CPEACTBA JOCTHIKEHUS LIENH.
- CocTaBnsATh (MHIUBUIYAIBHO WM B TPYIINE) TUIAH PEIICHUs TPOOIeMbI (BBIIOTHEHUS
MIPOEKTA).
- Paboras o miany, cBepATh CBOU JEHCTBHS C LIENbIO U, TPU HEOOXOTUMOCTH, UCTIPABIATh
OLIMOKH CaMOCTOSATENBHO.



KommyHnukarusubie YY /I:

- CaMOCTOSITENTFHO OPraHM30BBIBaTh y4eOHOE B3aWMOJICHCTBHE B Tpymne (omnpenesars olmue
LEJIU, PAaCTIPEACISATh POJIH, IOTOBAPUBATHCS APYT C APYTOM U T.11.).

- CpenctBoM GopMUpOBaHUSI KOMMYHUKATUBHBIX Y'Y [l CITy)KaT TEXHOJIOTHSI TPOOJIEMHOTO
auasnora (MoOYKIAroMmKK M MOABOISIINKI THaIor) U padoTa B MAJIbIX TPYIIAX, a TAKKe
MCTIOJIb30BAHME HA YPOKAX AIEMEHTOB TEXHOJOTHH MPOTYKTHBHOTO UTCHHS.

IIpeaMeTHBIMU pe3yabTaTaMu U3yYCHHUS TpeaAMeTa « XUMHUSDY SIBIISIOTCS:

- ®opMHUpOBaHKE TIEPBOHAYATBHBIX CUCTEMAaTU3NPOBAHHBIX IPECTABICHUN O BEIIECTBAX, UX
MPEBpAIEHUSIX W MPAKTHYECKOM TPHMEHEHUH; OBJAJICHHE TOHATHWHBIM armapaToM u
CUMBOJIMYECKUM SI3bIKOM XUMUU;

- Oco3HaHne 00BEKTUBHO 3HAYUMOCTH OCHOB XMMHUYECKON HAayKH Kak 00J1acTh COBPEMEHHOTO
€CTEeCTBO3HAHUS, XHMUYECKHUX MPEBPAIIECHIH OPraHNUECKUX U HEOPraHMYECKHX BEUIECTB KaK
OCHOBBl MHOTHX SIBJICHHH J>KUBOW W HEXWBOW NPHUPOJBI;, YIIIyOJEHHE TPEICTABICHUN O
MaTepUAILHOM €IMHCTBE MUPA;

- OBnasieHe OCHOBAaMHM XMMHYECKOH TPAaMOTHOCTH: CHOCOOHOCTBIO aHAJIM3HPOBATH M
00OBEKTHBHO OIICHWBATH KU3HEHHBIC CHTYAlllH, CBS3aHHBIC C XUMHUEH, HABBIKAMU 0€3011acHOTO
oOpamieHns ¢ BemeCTBaMH, HCIIOJIb3YEMbIMH B ITOBCETHEBHOM JKU3HU; YMEHHEM aHAITM3UPOBATh
Y TUTAHUPOBATH IKOJIOTHUECKU O€30TIaCHOE TIOBEICHHE B IETISIX COEPEKESHHS 3I0POBHS U
OKpYKarolEen Cpeibl;

- ®opMHUpOBaHNE YMEHHI YCTAaHABIIMBATH CBSI3U MEXKTY PeabHO HAOII0IaeMBIMU XUMUYECKUMHU
SIBIICHVUSIMH U TIPOIIECCAMH, TIPOUCXOSIIIUMHI B MUKPOMHUPE, OOBSICHATH MPUYNHBI MHOTOOOPa3Hs
BEIIECTB, 3aBUCUMOCTh MX CBOWMCTB OT COCTaBa M CTPOCHHS, a TAK)KE 3aBUCUMOCTh IPUMEHEHHUS
BEIIIECTB OT X CBOMCTB;

- [IpnoOpeTenust onbiTa UCMOIH30BAHUS PA3IMYHBIX METO/I0OB U3yUEHUS BEIIECTB; HAOIMIOICHUS
3a HX TMpEeBpallleHUusIMU TpU MPOBEICHUM HECIOXKHBIX XUMHUYECKHX OHKCIEPUMEHTOB C
HCIIOJIb30BAaHUEM JIA00PATOPHOTO 000PYI0BaHMS B IPUOOPOB;

- YMeHue oka3bpIBaTh MEPBYIO MOMOIIIb ITPU OTPABJIEHUAX, 03KOTaX U IPYTUX TpaBMax,
CBSI3aHHBIX C BELIECTBAaMU U J1a00PaTOPHBIM 000PYIOBAHHUEM;

- OBnazienue npuemMamu padboTsl ¢ nHGOpMaIueil XMMUYECKOTO COAEP KaHUsI, IPEICTaBICHHON B
pasHo (opme (B BuIE TeKCTa, GopMyI1, rpadMKOB, TAOJIMYHBIX JAHHBIX, cCXeM, hoTorpaduii u
Jp.)

- Co3naHue OCHOBBI 17151 GOPMUPOBAHUS UHTEPEca K PACUIMPEHUIO U YIITYOJICHUIO0 XUMUYECKUX
3HaHMW M BBIOOpA XMMHUHU Kak MPO(GUIBHOTO MpeAMEeTa MpU Mepexoie Ha CTYNEHb CPEIHEro
(momHoro) oOmero oOpa3oBaHWs, a B JanbHEHImeM U B KadectBe cdepbl cBoe
npodeccuoHaNbHOM 1A TENbHOCTH;

- ®opMHpOBaHKE MPEACTABICHHUI O 3HAUEHUN XUMHUYECKON HAYKU B PEILICHUU COBPEMEHHBIX
9KOJIOTHYECKUX MPOoOJieM, B TOM YHCIIE B MPEJOTBPAILCHUN TEXHOTEHHBIX U 9KOJIOTHYECKUX
KaracTpod.

Conepxanue Kypca
IHoBTOpenue kypca xumum 8 kiaacca (5 4). Ilepuoguueckuii 3akoH U mepuogUYECKast
cucremMa xuMuueckux oaeMeHToB JI. M. MeHneneesa B CBeT€ CTPOEHUS aTOMOB.
XUMHUYecKas CBS3b.
Crpoenue BemectBa. (OCHOBHBIE KJIACChl HEOPraHMYECKUX COEIMHEHMM: HUX COCTaB,
knaccudukaius. OCHOBHbIE KJIacChl HEOPTaHWYECKHX COCTUHEHHI: UX cBoicTBa. Pacué€rsl mo
XUMUYECKUM YPaBHEHUSIM.
Hemonctparmu. Tabnuma «Bugsl cBsazeit». Tadnuia « TUITBI KpUCTATITMYECKUX PEIIETOK
Pa3znen 1. MHoroodpasue xumuueckux peakuuii (18
y). Tema 1. Knaccupuxanusi XuMHYECKMX peakuui
(69
Knaccudukanuss XUMUYECKUX PEAKIM, PEaKIUH COCIWHEHUS, Pa3TIOoXKEHUS, 3aMEelIeHHS,
obMeHa. OKHCITUTENILHO - BOCCTaHOBUTENbHBIE peakuuu. OKUCIUTENh, BOCCTAHOBUTEIb,
MPOLIECCHI



OKHCJIEHHUs, BoccTaHOBJIEHUs. COCTaBIEHUE YpaBHEHUI OKHCIUTEIBHO -
BOCCTAHOBHTEJIBHBIXPEAKIIMIA C TIOMOIIBIO METO/Ia AIEKTPOHHOTO OajaHca.
TennoBbie 3 HEKTH XUMUYECKUX PEaKIUA. IK30TEPMUUECKUE U SHAOTEPMHUECKUE PEAKIIHH.
Tepmoxumuueckue ypaBHeHUs. CKOPOCTb XUMUYECKUX peakiuil. @akTopbl, BIUSAIOLINE HA
CKOPOCTbXMMMUECKUX peakluil. [lepBoHavanbHble MpeACTaBIECHUS O KaTalu3e.
Jemoncmpayuu. [{emoncmpayus onvimos, 8blACHAIOWUX 3A8UCUMOCTb CKOPOCMU
XUMUYECKUXPeaKyull Om pa3iuyHulxX hakmopos.
Tabnuyer « Obpamumvle peakyuuy, «Xumuueckoe pasrnosecuey, « CKopocmvb Xumuieckou
peaxyuuy. Pacuemnuvie 3adauu. Pacuemol no mepmoxumuyeckum ypagHeHusm.
Ilpakmuueckasa paboma Nel. Hzyuenue énuanus ycioeuil npoGedeHus Xumuueckoii peakyuu
Haeé cKkopocme.
Oo6parumsie peakiuu. [ToHATHE O XUMHUUYECKOM PAaBHOBECHUHU.
Tema 2. DaexkTposmTuyeckasi nuccouuanus (12 1)
XUMUYECKHE peakliy, UAYIIHE B BOAHBIX PaCTBOpax. DNEKTPOIUTHI U HEAIEKTPOJIUTHI.
Honbl. Katnons! u annossl. ['uapatHas Teopust pacCTBOPOB.
DNEeKTPOTUTHYECKAs JUCCOIHMAIINS KUCIOT, OCHOBaHUH, coield. Crabbie U CUITbHBIE
anekTposuThl. CTeNeHb Aucconnanuu. Peakiiuu HoHHOro oOMeHa. Y clioBUs IPOTEKaHUS
peakiuii oOMeHa /10 KOHIa. XHMMHUYEeCKHe CBOMCTBAa OCHOBHBIX KJI1aCCOB HEOPTaHUYECKUX
COEIMHEHUH B CBETE
MIpeICTaBICHUH 00 NEKTPOTUTUYECKON TUCCOLUAIIMN U OKUCIUTEIBHO —
BOCCTaHOBUTEIIbHBIX PEAKIIUSX.
[TonsiTHEe O THIPONN3E COTEN.
Pacuémul no ypasnenusam xum. peakyuii, eciu 00HO U3 8eujecms 0aHo 8 usbvimeke.
Lemoncmpayuu. Hcnvimanue pacmeopos eeujecms Ha 371eKmpudecKyro nposoouUMochib.
suoicenueuonog 6 anexmpuyeckom noie.
Jlabopamopuvie onvimsi. Peakyuu obmena medncoy pacmeopamu 271eKmpoumos.
Ilpakmuueckas paooma No2. Pewienue skcnepumeHmaibHoviX 3a0a4 no meme
«CeolicmeaKkuciom, 0CHOBAHUIL U COJIell KAK IJ1IeKMPOTIUNO8).
Konumponwvnan paboma Ne 1 no memam «Knaccugpuxkauua xumuueckux peakyuii» u
«Inekmponumuyeckas OUCCOUUAyU.
Paznen 2. Muorooopasue Bemects (38 4)
Tema 3. I'asorens (4 1)
Hemeramnnel. ["anorensr. [lonoxxeHne B mepuoanyeckoil cucreMe XuMUYeCKHX JIEMEHTOB,
CTpoeHueux aromoB. Haxoxaenue B mpupo/ie.
Ouznyeckue U XUMHYECKHUE CBOICTBa rajoreHoB. llonmydeHune u mpuMeHEHHE TajloT€HOB.
Xnop. ®uznyeckue U XUMHUYECKHE CBOWcTBa Xyopa. [Ipumenenue xmopa. XI0poBOJIOPO/I.
Oduznueckuecpoicta. [lomydenue. ConsiHast KUcCiioTa U ee coyid. KauecTBeHHas peakius Ha
XJopuJ — noHbI. Pacro3znaBanue Xja0pua0B, OpOMHUIIOB, HOJUIOB.
Lemoncmpayuu. @usuyeckue ceoticmaa 2anoeernos. llonyyenue xi0posodopooa u
pacmeopenue e208 8ooe.
Jlabopamopnwsie onvimwi. Pacnosnasarnue consiHOU KUCIOMbL, XJIOPUOOS, OPOMUOO08, UOOUOO8 U
tooa.
Ilpakmuueckas paboma Ne 3. Ilonyuenue conanoii Kuciomaol u uzyuyenue eé ceoicme.
Tema 4. Kucsiopon u cepa (6 u)
Kucnopon u cepa. IlonoxeHnue B NEpuoANYECKON CUCTEME XUMUYECKHUX DJIEMEHTOB, CTPOCHUE
ux atomoB. Cepa. Amotponus cepbl. Du3nyeckue U XuMudyeckue cpoiictea. Haxoxnenue B
npupone. IIpumenenne cepol. CepoBonopos. CepoBoIOpOAHAs KHCIOTA U €€ COJIH.
KauectBenHas peakiust Hacynbdua- woHbl. Okcun cepsl (1V).
CepHas kucioTa. XMMUYECKHE CBOMCTBA pa30aBIeHHON U KOHIEHTPHUPOBAHHOM CEPHOM
kucnoThl. KauecTBeHHas peakius Ha Cyab(haT- HOHbl. XUMHUYECKHE PEaKIUH, JIeKAIUe B OCHOBE
MOJYYEHUSI CEPHOM KUCIIOTHI B MPOMBILIIIEHHOCTH. [I[pruMeHenne cepHoi KUCTOTHI.
Hemoncmpayuu. Annomponus Kuciopooa u cepbl. 3HAKOMCMBE0 ¢ 0opasyamu
NPUPOOHBIXCYIbPUO08, CYIbhamos.
Jlabopamopusie onvimsi. Pacnosunasanue cynoghuo-, cyroghum- u cynivbpam-uonos 8 pacmeope
Ilpakxmuueckas paboma. Peuienue s5xcnepumenmanvHulx 3a0a4 no meme « Kucnopoo u cepay.



Tema 5. Azot u pocdop (9 v)

Azot u pocdop. [TonoxkeHne B IEPUOAUUECKON CUCTEME XUMUIESCKUX DIIEMEHTOB, CTPOCHUE UX
aTOMOB. A30T, (pU3MYECKHEe U XUMUYECKUE CBOMCTBA, TIOTYYCHHE U TpUMeHeHne. Kpyrosopor
azoTaB npupoje. AMMmuak. Dusnyeckue U XUMUYECKUE CBOMCTBA, MOTYYCHHE, IPUMEHEHUE.
Conu

aMMOHUA. A30THas KUCJIOTa U €€ CBOMCTBA. OKUCIUTEIbHBIE CBOMCTBA A30THOM KUCIIOTHI.
[Tony4yenue a30THOM KUCIOTHI B TaOOpaTOpUU. XUMUUYECKHUE PEAKIINH, JISKAIIUE B OCHOBE
IIOJIy4Y€HUS a30THOW KUCIIOThI B MpoMbliieHHOCTH. [Ipumenenne. Comu. A3oTHbIe
ynoopenus. @ochop. Ammorponus. Puznueckue u xumuieckre cporicta. Oxcuna pocdopa
(V). ®ochopraskuciora, € COIU U yIoOpeHus.

Lemoncmpayuu. I[lonyuenue ammuaka u e2o pacmeopenue 6 eooe. O3Haxomienue ¢
00paA3yAMUNPUPOOHLIX HUMPAmMos, hocgamos.

Jlabopamopnwie onvimwi. Bzaumooeticmsue coneti AMMOHUS CO WeN0YAMU.

O3naxomneHue cazomubimu U GochopHuiMu YOOOpeHUsMU.

Ilpakmuueckasa paooma NeS. Ilonyuenue ammuarka u uzyueHue e2o ceoucme.

Pewenue 3a0au na onpedenenue maccogoti (00vEmHOLL) 00U 8bIX00A NPOOYKMA Pearyuul
ommeopemuyeck 03MOACHO2O.

Tema 6. Yraepon u kpemuuii (8 1)

VYraepoa u kpemuuil. [losioxkeHne B IEpUOANYECKONM CUCTEME, CTPOCHUE aTOMOB.

VYrnepoa. Amnorponus. dusndeckue 1 XMMUYECKUE CBOMCTBa yriepoaa. AncopOuusi.
VYrapHslii ra3. YIIIEKUCHbIN ra3. YToJabHasA KUCIIOTa U ee cou. KauecTBeHHas peakuus Ha
KapOoHaT — HOHBL. KpyroBopoT B mpupo/e.

Kpemuuii. Oxcun kpemuus (1V). Kpemuueas kucinora u ee

conu.Crexio. [lemeHT.

Jemoncmpayuu. Kpucmannuueckue pewiemxu aimasa u epaguma. 3Hakomcmeo ¢
06pazyamMunpupoorvlx Kapobonamos u cunuxamos. O3HaKomienue ¢ pasiuyHbIMU 8UOAMU
monausa.

O3HakomneHue ¢ 8uoamu cmexia.

Jlabopamopuvie onvimsi. O3HaKoMaeHUue co C8OUCMEAMU U 83AUMONPEBPAUYEHUAMU
Kapbonamos ucuopoxkapoonamos. Kauecmeenmnvie peaxyuu na kapboHam- u CUNUKAM-UOHDL.
Ilpakmuueckas paooma Ne6. Ilonyuenue oxkcuoa yenepooa (IV) u uzyuenue ezo

ceoiicme. Pacnosnasanue kapoonamoe.

Pewenue 3a0au na sviuucienue maccol unu 00vEma NPOOYKmMa peakyuu no U38eCmMHoOU macce uiu
00BEMY UCXOOHO20 BeUecmad, Co0epHCauieco NPUMeCH.

Koumponvnasa paooma No2 no meme «Hememanwry.

Tema 7. O6ume cBoiicTBa MeTasuioB (11 41)

Mertamisl. [losoxenue B nepuoIMYECKON CUCTEME, CTPOEHNE aTOMOB. MeTainueckas
cBs3b.Du3nyeckue cBoiCTBA. Psii akTUBHOCTH MeTaIOB. cBOMcTBa MeTaiuioB. OO0miue
crocoObl osrydeHusi. CrutaBbl METaIOB.

[lenounsle MeTamibl. [lonoxeHne B NEpHOIUYECKON CUCTEME, CTPOEHUE ATOMOB.
®dusnueckue nxumudeckue ceorcrea. [Ipumenenue. Haxoxaenue B npupoe.
[lenouno3zemenbHbIe MeTAILIBL. [loN10KEHNE B IEPUOINYECKON CUCTEME, CTPOSHHE AaTOMOB.
dusnyeckue u xumuuyeckue cgoricta. [Ipumenenue. Haxoxaenue B mpupoe. Maruuii u
KaJbpIUi ,uX BaxHeHmme coequHeHus . JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEeHHSI.
Amomunuil. [lonoxxeHne B nepruouuecKkoil CUCTEME, CTpOEHUE aTOMOB. Du3nueckue u
xumuueckuecBoiictBa. [Ipumenenne. Haxoxaenue B mpupoae. AMOTEPHOCTh OKCHUIA U
ruapokcuaa amomunus. Kenezo. [lonoxxenne B nepuoudeckoil CUCTEME, CTPOEHUE aTOMOB.
dusnyeckue U xumuueckue cpoictaa. [Ipumenenne. Haxoxaenue B npupone. Baxuenmue
COCIMHEHUS JKele3a: OKCUBL,

ruapokcuabl u conn xenesa (I1) u sxenesa (I11). KauectBenHas peakiusi Ha HOHBI.
Hemoncmpayuu. 3nakomcmeo ¢ 0bpazyamu ax3cHeuwux coiel Hampus, Kaaus, NPUpoOHbIX
COeOUuHenUll Kanvyus, pyoamu dxcenezd, COeOUHeHUAMU antoMunus. Bzaumooeticmsue
WELOUHBIX, WeNOYHO3EMENbHBIX MeMAN08 U ANIOMUHUA ¢ 6000U. Corcueanue dxcenesd 6
KUCIOpOOe U XJope.



Jlabopamopnvie onvimsi. Ilonyyenue 2udpokcuoa anoMutus U 63aumMooelicmsue e2o ¢
kucromamu uwenovamu. Ionyuenue euoporcuoos sxcenesza (Il) u (I111) u e3aumodeticmsue ux c
KUCIOMamu u wenouamu.

Ilpakmuueckasa paooma Ne7. Pewienue skcnepumenmanvhvlx 3a0au no meme «Memannvl u
UXCOCOUHECHUAN.



MyHununaipHoe OrKeTHOE 0011e00pa3oBaTeIbHOE YUPEKICHUE
«3natopynoBckast COLL um. I'CC K.®.benomanknna
662245, KpacHosipckuii kpail, Y Kypckuil paiioH, 11.31aTOpyHOBCK, yia.Mupa 1.9
WHH/KIIIT 2439004534/243901001, OI'PH 1022401092691
mouzlat@mail.ru/mouzlat.ushur.ru / en.8(39156)24136

Konmponvnas paboma Ne3 no meme «Obuque ceoiicmea memannoe»
Paznen 3. KpaTkuii 0030p BaxkHelInX oprannyeckux Bemects (7 1)
[Ipeamer opranndeckoi xumuu. Heopraumdeckue u opraHundecKkue COEAMHEHU. Y TIIEPOI — OCHOBA
KU3HU Ha 3emiie. OCOOEHHOCTU CTPOEHMSI aTOMa YIJIepoJia B OPraHUYECKUX COECTUHEHUSX.
VYraeBonoponsl. [Ipenensubie yrineBogopoasl. MeraH, 3taH, nponal. CTpyKTypHbIe GOpMYIIbI
yIaeBoA0poI0B. ['oMostornyeckuil pst npeaesibHbIX YriaeBoaopoaoB. ['omonoru. dusnueckue u
XMUMHMUYECKHE CBOMCTBA MPEENbHBIX YIIIeBOJOPO10B. Peakiuu ropenre u 3amenienus. Haxoxnenues
npupoje. IIpumenenue.
HenpenenbHble yrieBoaopo/ibl. DTUICHOBBIN psAJl HETIPEAETbHBIX YIIIEBOJOPOIOB. DTHIIEH.
du3NYeCcKUe U XUMUYECKUE CBOMCTBA 3THIIeHA. Peakius npucoennHennsa. KauecTBeHHbIE peakini.
Peaxnus nonmumepusanuu. Ilommatunen. [lpumenenne stuieHa.
AneTHIIEHOBBIN P HETIPEAEIbHBIX YTII€BOA0POI0B. AnieTiiieH. CBOMCTBaA alleTUJIeHA.
[IpumeHenue.
[TpousBoubIe yrieBoaopoaoB. KpaTkuii 0030p OpraHnuecKuX COSTUHEHUN: OJHOATOMHBIE CITUPTHI,
MHoroaToMHbI€ CIIUPTHI, KAPOOHOBBIE KUCIOTHI, ClI0KHBIE APUPBI, HKUPbI, YTIEBOIbI,
AMUHOKHCIIOTHI, OeKu. Posib GeIKOB B OpraHusme.
[ToHsiTHE O BEICOKOMOJIEKYISIPHBIX BellecTBax. CTpyKTypa MOJMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3B€HO, CTETeHb noJumepu3auu. [lonustunen, noJunponusieH, NoJUBUHUIXIOPHI.
Lemoncmpayuu. Mooenu monexkyn opeanuyeckux coeOuHeHutl, cxemol, maoIuybsl.
Topenue yene6000po006 u ooHapyicenue npooyKmoe8 ux 20peHus.
Obpas3zyvl Heghmu u nPoOyKmMos ux nepepadomxu.
Pacuemmnvie 3a0auu. Yemanoenenue npocmeitiwieti popmynvl 6eugecmea no macco8uvim 00aaM
91EeMEHMO8.

TemaTnuyeckoe MIIAHMPOBaAHUE

Ne m\mt Ha3Banue pa3nena KoJi-Bo Koa-Bo Koa-Bo
YacoB | KOHTPOJILHBIX | IPAKTHYECKUX
padoT padoT
1 [ToBTOpEHUE Kypca XuMuu 8 5 - -
KJ1acca
2 MHoroo6pa3ue XuMHIEeCKHX 18 1 2
peakiui
3 MHoroo0pa3ue BenecTs 38 2 5
4 Kpatkwuit 0630p BakHEHITNX 7 1 -
OpPraHUYECKUX BEIIECTB
5 Hroro: 68 4 7
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