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IMosicHUTEIbHAS 3aNIHCKA

PabGouas mporpamma kypca 11 kiacca cocraBiieHa Ha OCHOBE [IpMMepHO# pOrpaMMbl CPEIHETO
(momHOTO) 00IIEro obpa3zoBaHus Mo XUMuHU (0a30BBIA YPOBEHB); 00pPa30BATEIILHOTO CTaHAAPTA CPEIHETO
(momHOTO) 00IIeTO 00pa3oBaHus Mo XuMuH, ¢ ucnoiszoBanueM YMK O. C. Nabpuensna.

OCHOBHBIMH HpO6JI€MaMI/I XUMHUHU SABJIAOTCA U3YUCHUC COCTaBa U CTPOCHHA BCUICCTB, 3aBUCUMOCTHU
UX CBOWCTB OT CTPOCHHS, KOHCTPYMPOBAaHHE BEIIECTB C 3aJaHHBIMH CBOMCTBAMH, HCCIICIOBAHHE
3aKOHOMEPHOCTEH XMMHUYECKUX INPEBpPALICHUN U IyTEH YIpaBICHUS MMM B LEJAX IOJIYYCHHUs BEIECTB,
MaTepuaioB, sHeprun. [loaToMy, Kak Obl HU pa3IM4aInCh aBTOPCKUE TPOTPAMMBI U Y4EOHUKH 10 TITyOnHE
TPAKTOBKHM H3y4aeMbIX BOIMPOCOB, HUX Y4EOHOE COJAEp)KaHUE JOJDKHO 0a3upoBaThCA Ha COJEPIKAHHH
MPUMEPHON TPOTrpamMMbl, KOTOPOE CTPYKTYPHPOBAHO MO MATH Oinokam: MeTonpl MO3HAHHUS B XUMUU;
TeOpeTI/I‘ICCKI/IC OCHOBBI XUMUH, HCOpFaHI/ILIGCKaSI XUMUA, OpFaHI/I‘ICCKaﬂ XUMUA, XUMHSA U )KU3HD.

HN3yuyenue xumum B crapuieid mkoje B 11 kiaacce Ha 6a30BOM YpPOBHe HANPABJIEHO HA OCTHKEHHE
CJEAYIOIMX LeJIei:

H3yuenue xumuu 6 cmapuieil wiKone HaA 0A3060M Ypo6He HANPAGIEHO HA OO0CHMUMCEHUE
cnedyrwux yenei:

®0CBOCHHME 3HAHMH O XHMMHYECKOM COCTaBIIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MMHpA,
BAKHEUIINX XUMHYECKUX MTOHATHSX, 3aKOHAX U TEOPHUSIX;

¢ OBJIA/ICHUEC YMCECHUSIMHU TIPUMCHATH IIOJYUCHHBIC 3HAHUA JJId 00BICHEHUS paSHOO6p33HI)IX
XUMHYECKUX SIBJICHUI U CBOMCTB BCIICCTB, OLICHKN POJIK XUMHWH B PA3BUTHU COBPECMCHHBIX TEXHOJIOTHH U
IMOJIYYCHHHU HOBBIX MaTCpHaJIOB,

e pa3zBUTHe TIO3HABATENIbHBIX HWHTEPECOB U HWHTEJUIEKTYaIbHBIX CIIOCOOHOCTE B mpolecce
CaMOCTOSITEJIBHOTO IMPHOOPETEHNsT XMMHUYECKMX 3HAHMHA C HCIOJIb30BAHHMEM PA3JIUYHBIX HCTOYHUKOB
nHGOpMAIHMHY, B TOM YHCIIE KOMIBIOTEPHBIX;

® BOCIIMTAHHE YOEXJIEHHOCTH B MO3UTHBHOW pOJM XMMHUU B >KU3HU COBPEMEHHOro OOIIecTBa,
HE0OX0IMMOCTH XUMHUYECKU T'PaMOTHOTO OTHOIIIEHHUSI K CBOEMY 3JI0POBBIO U OKPYKaIOLIEH Cpee;

¢ IPDUMCHCHHUE IMOJYYCHHBIX 3HAHUH U yMeHHﬁ JJIA 0€30I1aCHOTO HCHOJIL30BAHUS BCIICCTB H
MaTCepruajioB B 6I)ITy, CEILCKOM XO34HCTBE M Ha IMPOU3BOJACTBC, PCHICHHUA IPAKTHYCCKHUX 3aJdad B
HOBCGHHCBHOﬁ KH3HU, IPCAYHIPCKIACHUA HBHGHHﬁ, HaHOCAIIUX BPEA 3JI0POBBIO YCTIOBEKA U 01<py>1<a10mel71

cpene.

MecTto npeamera B yueOHOM IJIaHe:
Cornacno yueonomy iany AHOO CIIBI'II «POCT» orBoautes 34 gaca B 11 kmacce (1 gac B Hepernto).
KoHTposbHBIX paboT — 24aca, MpakTUYECKUX paboT — 2 vaca.



Il1anupyeMblie pe3yJabTaThl

JIuunocmmnule pe3ynomamot.

1) B yennocmno-opuenmayuonHou cgepe - 4yBCTBO TOPJIOCTH 32 POCCHICKYIO XHMHYECKYIO HAYKY,
Tr'yMaHU3M, OTHOIICHHE K TPYAY, [eJeyCTPEMIICHHOCTb;

2) B mpyoogoil cghepe - TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JalbHEHIICH oOpa3oBaTeNbHOU H
npohecCHOHATbHON TPACKTOPHH;

3) B nosznasamenvHOU (KOZHUMUBHOU, UHMELIEKMYalbHOU)chepe - YMEHUE VIPABIATH CBOCH
MO3HABATEIBHOM JIEATETHHOCTBHIO.

Memanpeomemmnoie pe3yibmamsl OCBOCHHS BBIITyCKHUKAMU CPEJHEW HIKOJBI MPOTPAMMBI 110 XUMHH
SIBJISTFOTCSI:

1) ucrosib30BaHEe yMEHUH U HABBIKOB PA3JIMYHBIX BUJIOB MIO3HABATEIHLHON JCSITEILHOCTH, TPUMECHECHUE
OCHOBHBIX METOJIOB ITO3HAHUS (CHCTEMHO-WH(MOPMAIIMOHHBIN aHAIN3, MOJCITUPOBAHUE) I W3YYCHUS
Pa3IMYHBIX CTOPOH OKPYXKAIOIIEH NEHCTBUTEIBLHOCTH;

2) UCNOJB30BaHUE OCHOBHBIX WHTEIUICKTYAIBHBIX OMEpanuii: (OpMYTUPOBAHHE THUIIOTE3, aHAIH3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CUCTEMAaTU3allNs, BBISIBIICHUE NMPUIHMHHO-CIICACTBCHHBIX CBSI3€H, IMOUCK
aHaJIOTOB;

3) yMeHue TeHepUPOBATh UCH U OTIPEACIIATH CPEJCTBA, HEOOXOAUMBIE JISl KX PeaTi3alIiy;

4) yMeHWe OMNpeAelsATh Med W 3aJ]aud JIeATEIbHOCTH, BBIOMpATh CpPEACTBA peallu3aldd IeNd H
MPUMEHSTh X Ha MMPAKTHKE;

5) UCTHONB30BaHUE PA3WYHBIX WCTOYHHUKOB JUTSI MTOJYYCHUS XUMHYECKOW WH(GOPMAIMHU, TTOHUMAaHHE
3aBUCHMOCTH COJICpXKaHUS B (POPMBI TIPEICTABICHNS HH(DOPMAIINH OT IeJIe KOMMYHUKAIIMK U ajpecaTa.

B oOnactu npeomemmnvix pezynvmamog W3ydeHUWE XUMHUU TIPEAOCTABISIET YUYEHHKY BO3MOXKHOCTH
HAyYUTHCS:

1) B nosnasamenvhoil chepe:

Ha 6a3080M yposHe

a) 1aBaTh ONpeAeTIeHUS U3yYCHHBIM MOHITHSIM;

0) omuchIBaTh JAEMOHCTPALMOHHBIE U CAMOCTOSATENBHO MPOBEIECHHBIE IKCIEPUMEHTBI, UCIONb3YS IS
ATOTO €CTECTBEHHBIN (PYCCKUM, POTHOMN) SI3BIK U S3BIK XUMHH;

B) OOBSACHATH CTPOEHUE U CBOMCTBA M3YYECHHBIX KJIACCOB HEOPraHHMYECKUX M OPraHuYecKUX
COCIUHCHU;

T') KJIacCU(UIIUPOBATh U3YUCHHBIC OOBEKTHI U SIBJIICHHUS;

1) HaONOJaTh JEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO IMPOBOJAMMBIC OMBITHI, XMMHUYECKHUE PEAKIIHH,
MPOTEKAIOIIKE B IPUPOJIE U B OBITY;

€) HcclelnoBaTh CBOWCTBA HEOPraHMYECKUX M OPraHMYeCKHX BEIIECTB, OMNpEeAesaTh HX
MIPUHA/IICKHOCTh K OCHOBHBIM KJIacCaM COCAMHEHUI;

) 0000I1aTh 3HAHUA W JeJaTb OOOCHOBaHHBIE BBIBOJIBI O 3aKOHOMEPHOCTAX H3MEHEHHUS CBOWCTB
BEIIECTB;

3) CTPYKTYypUPOBaTh yueOHYI0 HH(OPMAIIHIO;

1) UHTEPOPETUPOBATH MHGOPMAIUIO, TIOJYYCHHYIO U3 JIPYTUX HCTOYHHMKOB, OILICHMBATH €€ HAYYHYIO
JIOCTOBEPHOCTH;

K) OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKUX PEAKI[Hil, MPOTrHO3UPOBATH BO3MOKHOCTh MX
MPOTEKAHUS HAa OCHOBE 3HAHUI O CTPOCHHUH BELIECTBA M 3aKOHOB TEPMOJMHAMHUKHY;

) OOBSCHATH CTpOoeHHEe aToMoB »dneMeHToB [-IV mepuoma ¢ wucmonb3oBaHHEM SIEKTPOHHBIX
KOH(UTypaluii aToMOB;

M) MOJEIMPOBATh CTPOCHUE MPOCTEHIINX MOJIEKYl HEOPraHWYeCKMX M OPraHMYECKUX BEIIECTB,
KpPHUCTAIJIOB;

H) TPOBOJIUTH PACUYETHI IO XUMUUYECKUM (HOpMyNaM U YpaBHEHUSIM;

0) XapaKTepHu30BaTh U3yYCHHbBIE TEOPHH;

1) CaMOCTOSATENHHO TOOBIBATH HOBOE Ui CeOS XUMHUUYECKOE 3HAHUE, UCIIONB3YS JJIs 9TOTO JIOCTYITHBIS
WCTOYHUKU WH(DOPMALINY;

Ha yZJZy6]Z€HHOM yposrne — TPCGOBaHI/IH K IpCAMETHBIM pPE3yJIbTaTaM OCBOCHU A yTJ'IYGJ'IeHHOFO KypcCa
XUMHHU BKIIIOYAKOT TpCGOBaHI/I}I K pe€3yjibTaTaM OCBOCHUA 0a30BOro KypcCa U JOMOJIHUTCIILHO OTPaXaroT:



1) chopMHUPOBAHHOCTH CHCTEMBI 3HAHUN 00 OOLIUX XUMHUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPUSX;

2) chopMHPOBAHHOCTH YMEHHUI UCCIIEIOBATh CBOMCTBA HEOPraHUYCCKUX U OPraHUYECKUX BEIICCTB,
OOBSACHATH 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUYECKUX PEAKIUH, TPOTHO3UPOBATH BO3MOKHOCTh HX
OCYLIECTBIICHUS;

3) BiIa/icHHE YMCHUSMH BBIIBUTATh THIIOTE3bl HA OCHOBE 3HAHUI O COCTaBe, CTPOCHUU BEIIECTBA U
OCHOBHBIX XUMHYECKUX 3aKOHAX, IPOBEPSITh UX IKCIIEPUMEHTAIILHO, (POPMYIIUPYs LI€Tb UCCIIEIOBAHUS;

4) BJIAICHUC MCTOJaMH CaMOCTOATCIIBHOTO IIJIAHUPOBAHUSA U IIPOBCACHUSA XUMHUYCCKUX SKCIICPUMECHTOB C
coOIII0IeHrEM TIpaBUI Oe3011acHOM pabOTHI C BelecTBaMU M 1a00paTOPHBIM 000PYI0BAHUEM;
c(OPMHUPOBAHHOCTH YMEHHI OTIMCAHUS, aHATTN3a M OIICHKH JJOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa;

5) chopMHPOBAHHOCTH YMEHHI ITPOTHO3UPOBATD, AHATTM3UPOBATH U OIICHUBATH C MO3UIMHA YKOJOTHUSCKOM
0€301aCHOCTH MOCIEICTBHSI OBITOBOM M MTPOM3BOJICTBEHHOM JIESATEILHOCTH YEJIOBEKa, CBI3aHHOM C
nepepaboTKOMN BEIIECTB.

2) B YEHHOCMHO-OPUEHMAYUOHHOU c¢hepe - TIPOTHO3UPOBATH, aHAIM3UPOBAaTH U OILIEHMBATH
MOCJIEJICTBUSL ISl OKpY)Karolled cpenbl ObITOBOM M MPOU3BOJACTBEHHOM JEATEIbHOCTH YEJOBEKa,
CBSI3aHHOM C TIEpepabOTKOM BEIIECTB;

3) B mpyoosoti cghepe - CaMOCTOATEIHHO IJIAHUPOBATh W MPOBOJUTH XWMHUYECKHI HKCIIEPUMEHT,
coOnroas npasuia 0e30macHON paboTHI C BEIIECTBAMU U JTJAOOPATOPHBIM 000PYI0BaHUEM;

4) B chepe gpuzuueckoui Kynbmypul - OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABIEHUSAX, 0KOTaX U APYrUX
TpaBMax, CBA3aHHBIX C BEUIECTBAMH U J1a00OpaTOPHBIM 000PYAOBAHHUEM.

BbINMyCKHUK HAYYHUTCS:

® XapaKTepU30BaTh OCHOBHBIE METOAbI MIO3HAHUSA: HAOIIOIEHUE, U3MEPEHUE, SKCTIEPUMEHT;

® OIKCHIBATh CBOMCTBA TBEP/BIX, )KUJIKUX, FA3000pa3HbIX BEIIECTB, BBIJCISS UX CYIIECTBEHHbIE PU3HAKH;
® PacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI «aTOM», «MOJIEKYNa», «XMMHUUECKUN JIEMEHT,
«IIPOCTOE BEIIECTBOY, «CJI0KHOE BEILIECTBOY, «BAJICHTHOCThY, «XUMHUYECKAs pEaKLUs», UCTIOIb3Ys
3HAKOBYIO CUCTEMY XUMHH;

® PacKphIBaTh CMBICII 3aKOHOB COXPaHEHHUSI MacCChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYISPHON
TEOpUH;

® pa3nuyaTh XMMUYECKHUE U (U3NYECKUE SBICHUS,

® Ha3bIBATh XUMUYECKHUE SIIEMEHTHI;

® OIpe/IeNsATh COCTaB BEIIECTB M0 UX popMyIam;

® OIpe/eNsITh BAIGHTHOCTh aTOMA AJIEMEHTA B COCAMHEHUSIX;

® OMpeeNsaTh TUIl XUMHUECKUX PEaKInii;

® Ha3bIBATh MPU3HAKU U YCIOBHSI IPOTEKAHUSI XUMHUUECKUX PEaKILIUi;

® BBISIBJIATH TPU3HAKH, CBUIETEIHCTBYIONIUE O MPOTEKAHUU XUMUYECKOM PEaKIuu Py BHITIOJTHEHUH
XMUMHYECKOTO OTIbITA;

® COCTaBJIATH POPMYIBI OMHAPHBIX COCTUHEHHIA;

® COCTaBJISITh YPAaBHEHUSI XUMUUECKUX PEaKLIUii;

e coOmoaTh mpaBuiia 6€30MmacHoOi paboThl MPH MPOBEJACHUH OTBITOB;

® T10JIb30BATHCS JIAOOPATOPHBIM 000PYIOBAaHUEM H MOCYIOH;

® BBIYKCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;

® BBIUMCIISITH MAaCCOBYIO JIOJIFO XMMHUYECKOTO AJIeMEHTa 10 (hopMylie COeTUHEHUS;

® BRIUMCIISITH KOJMYECTBO, 00bEM WIIM MACCy BEIIECTBA MO KOJIMYECTBY, 00bEMY, MacCe peareHTOB WIn
MPOJYKTOB PEAKIINH;

® XapaKTepu30BaTh (PU3MUECKHE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/1a U BOJIOPOJIA;
® TI0JTy4aTh, COOUPATh KUCIOPO U BOJAOPO/I;

® pacro3HaBaTh OIMBITHBIM MyTEM ra3000pa3HbIe BEIECTBA: KUCIOPOI, BOJIOPO;

® PAcKpbIBaTh CMBICI 3aKOHA ABOTA/IpO;



® PacKpbIBaTh CMBICH MOHATUH «TETI0BOH 3(h(HeKT peakum», «MOJSPHBIA 00BEM»;

® XapaKTepu30BaTh PU3MUECKHE U XUMUYECKNE CBOMCTBA BOBI;

® pacKpbIBaTh CMBICII IOHSTHSI «PacTBODP»;

® BBIUMCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BELIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPBI C OIPEAEICHHON MAaCCOBOM JI0JIEW paCTBOPEHHOIO BEILECTBA;

® Ha3bIBaTh COEJAMHEHNUS NU3YUYEHHBIX KIACCOB HEOPraHUUECKUX BEILECTB;

® XapaKTepu30BaTh (PU3NUECKHUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUUECKUX BEILECTB!
OKCHIO0B, KHCJIOT, OCHOBaHHI, COJICI,;

® OIpeEATh NPUHAAIEKHOCTD BEIIECTB K ONIPE/IEIICHHOMY KJIaCCy COEIMHEHUM;

® COCTaBIATH (POPMYJIBI HEOPTAaHUUECKUX COCTMHEHUI M3yU4EeHHBIX KJIACCOB;

® [IPOBOJIUTH OTIBITHI, TOATBEPKAAIOIINE XUMUUECKUE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPraHUUECKUX
BEILECTB;

® pacro3HaBaTh OIBITHBIM IIyTEM PAaCTBOPHI KUCIIOT U LIEI0YEH 110 U3MEHEHHUIO OKPAaCKH MHAUKATOPa;
® XapaKTepU30BaTh B3aMOCBSA3b MEXK/y KJlacCaMH HEOPraHUYECKUX COETUHEHUI;

e packpbiBaTh cMbIch [lepuoaunueckoro 3axkona .M. Menneneesa;

® O0BSACHATH (PUBUYECKUN CMBICT aTOMHOTO (TTOPSIIKOBOTO) HOMEpa XUMHYECKOTO 3JIEMEHTa, HOMEPOB
rpynnsl ¥ nepuoja B nepuoanyeckon cucreme J1.11. Menneneesa;

® 0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHUSI aTOMOB, CBOMCTB JIEMEHTOB B MpeiesiaX MajIbIX
MEPHOJIOB U TJIaBHBIX MOATPYIIIL;

® XapaKTepU30BaTh XMMHUECKHUE AIEMEHTHI (0T BOAOPO/A /10 KaJlbIIMsI) HA OCHOBE MX MOJIOKEHUS B
nepuoandeckoit cucreme /.M. MenaeneeBa n 0coOOEHHOCTEH CTPOCHHS X aTOMOB;

® COCTaBJISITh CXEMBI CTPOCHHUS aTOMOB NIEPBBIX 20 3eMeHTOB neproauyeckon cucremsl J[. 1.
MenneneeBa;

® PacCKphIBaTh CMBICI NOHATHH: «XUMHUYECKAsI CBSI3bY», «3JIEKTPOOTPHULIATEILHOCTDY;

® XapaKTepu30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BEIIECTB OT TUIIA KPUCTAIIIMUYECKONW PEIIETKH;
® OIIPENENATh BUJ XMMUYECKOHN CBSI3M B HEOPIraHMUYECKUX COCIUHCHMUSX;

® 1300pakaTh CXEMbI CTPOECHUS MOJIEKYJI BEIIECTB, 0OPa30BAHHBIX Pa3HbIMU BUAAMU XUMHUECKUX CBSI3EH;
®pPACKPBIBATh CMBICH MMOHATHH «MOH», KATHOH», AHUOH», «JJIEKTPOJIUTBD», «HEAIIEKTPOJIUTHIY,
«QIEKTPOIUTHYECKAS JUCCOLUALUAY, KOKUCIUTENDbY, «CTEIIEHb OKUCICHUSD «BOCCTAHOBUTEIIbY,
«OKHCJICHHE», «BOCCTAHOBIICHUEY,;

® OIIPENIENIATh CTEIIEHb OKUCIIEHUS aTOMA JJIEMEHTa B COCJMHECHUH;

® PacKphIBaTh CMBICII TEOPUH JIEKTPOIUTHYECKON TUCCOLMALINH;

® COCTaBJISITh YPABHEHHUS JICKTPOIMTHUECKON TUCCOLMALMN KUCIIOT, IEI0Y€EH, COJIEH;

® 00BACHATH CYLIHOCTh IIPOLIECCA MIEKTPOIUTUYECKON IMCCOLUALNN U PEAKIIMH HOHHOIO OOMEHa;

® COCTABJIAThH [IOJIHBIE M COKPALLEHHbIE HOHHBIE YPABHEHUS peakui 0OMeHa;

® OIIPEEIATh BO3MOKHOCTh MIPOTEKAHUS peaKil HOHHOTro 0OMEHa;

® [IPOBOJIUTH PEAKLIMH, IIOATBEPKJAIOIINE KaUeCTBEHHBIM COCTaB Pa3JINYHbIX BELIECTB;

® OIIPENEIATh OKUCIUTEND U BOCCTAHOBUTED;

® COCTaBJISITh YPAaBHEHUs OKHACIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU;

® Ha3bIBaTh (DAKTOPHI, BIUAIOLINE HA CKOPOCTh XMMHUYECKON PEaKLUy;

e KIacCU(PUUUPOBATh XUMHUECKUE PEAKIIMU IO PA3TUYHBIM IIPU3HAKAM;

® XapaKTepU30BaTh B3aUMOCBS3b MEX]Ly COCTABOM, CTPOEHHEM U CBOMCTBAMM HEMETAILIOB;

® [IPOBOJUTH OMBITHI MO MOJYYEHUIO, COOMPAHHIO U U3YUEHUIO XUMHUYECKUX CBOMCTB ra3000pa3HbIX
BEIIECTB: YIVIEKUCIIOTO ra3a, aMMHUaKa;

® pacro3HaBaTh OMBITHBIM IyTE€M I'a3000pa3HbIe BEIIECTBA: YIIICKUCIBINA ra3 U aMMHAK;

® XapaKTepU30BaTh B3aUMOCBA3b MEXK]y COCTABOM, CTPOCHHEM U CBOMCTBAMM METAJLJIOB;

®HAa3bIBATh OPraHMYECKHE BELIECTBA M0 UX (POpMyIe: MeTaH, 3TaH, STHJICH, METaHOJI, 3TaHOJ, TJIUIEPHH,
YKCYCHasl KHCII0Ta, aMUHOYKCYCHasl KMCJIOTa, CTEApUHOBAs KUCJIOTA, OJIEMHOBAs KUCJIOTA, TIII0K03a;

® OLIEHUBATH BIMSHUE XMMHUECKOTO 3arpsI3HEHUS OKPYXKAIOIIed Cpesibl Ha OPraHu3M YelIOBEKA;

® 'PaMOTHO 00paIaThCs ¢ BEIIeCTBAMH B IOBCEAHEBHOM KU3HU

® OIIPENENATh BO3MOKHOCTD IPOTEKAHUS PEAKIINI HEKOTOPBIX IPEACTABUTENEH OPraHUYECKUX BEIECTB C
KHCIIOPOJIOM, BOJIOPOJIOM, METANIaMU, OCHOBaHHUSIMH, FaJIOT€HAMU.



e K1accu(pUIUPOBATh XUMUYECKHE SIIEMEHTHI HA METAIIJIbI, HEMETAJUIBI, SJIEMEHTBI, OKCHJIbI U THIPOKCH/IBI
KOTOPBIX aM(OTEPHBI, U HHEPTHBIC AIEMEHTHI (Ta3bl) sl OCO3HAHUS BAXKHOCTH YIOPSIOUYECHHOCTH
Hay4HbIX 3HAHUN;

® pacKpbIBaTh CMbICI niepuoandeckoro 3akona .M. Menneneesa;

® OIKCHIBATh U XapaKTEPU30BaTh TAOTHUHYIO POPMY MEPHOTUIESCKON CUCTEMbI XUMUYECKUX DJIEMEHTOB;
® XapaKTEpU30BaATh COCTaB aTOMHBIX SJAEP U PACIPEACIICHUE YUCIA JIEKTPOHOB IO AIEKTPOHHBIM CIIOSIM
aTOMOB XHUMHUYECKHX JIEMEHTOB MaJIbIX MEPUOJIOB TIEPUOTUICCKON CUCTEMBI, a TAK)KE KIS U KaJIbIIHS;
® Pa3IM4aTh BUIbl XUMHUYECKOU CBSI3M: HOHHYIO, KOBJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJISIPHYIO U
METAJNIMYECKYIO;

® 11300pakaTh AIEKTPOHHBIE (POPMYIIBI BEIECTB, 00Pa30BAHHBIX XUMUICCKUMHU CBSI3SIMH PAa3HOTO BHUJIA;

® BHISIBIISITH 3aBUCHMOCTh CBOMCTB BEILIECTBA OT CTPOEHUS €r0 KPUCTAJUITMUECKON perieTky (MOHHOM,
aTOMHOM, MOJIEKYJISIPHOM, METaJUINYECKO);

® XapaKTEepPU30BaTh XUMHUYECKHE AIEMEHTHI U UX COCTMHEHUS Ha OCHOBE TIOJIOXKEHUS DJIEMEHTOB B
MEPUOANYECKON CUCTEME U 0COOCHHOCTEN CTPOCHHUS UX aTOMOB;

® OMMKCHIBATh OCHOBHBIE MIPEANOCHUIKH OTKpbITHs J[. M. MeHieneeBbIM NeproIu4ecKoTo 3aK0Ha U
MEPUOANYECKON CUCTEMbl XUMHUYECKUX JIEMEHTOB 1 MHOTOOOPa3HYI0 HAyYHYIO JIESTEIbHOCTh YIEHOTO;
® XapaKTEpU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUEHUE MMEPUOINYECKOr0 3aKOHA U MEPUOIUYECKON
cucTeMbl Xumuueckux semMenToB .M. Meneneena;

® 0CO3HABAaTh HAYYHBIE OTKPBITUSI KaK PE3YJbTAT JITUTEIHHBIX HAOIOICHHUH, OTIBITOB, HAYYHOH TIOJIEMHKH,
MPEOJI0JICHUS TPYAHOCTEN U COMHEHHUIA.

® OMPEEISITh TPUHAICKHOCTh HEOPTAaHNYECKUX BEIIECTB K OJTHOMY M3 N3YYCHHBIX KJIACCOB/TPYIIIL:
METaJUThl U HEMETAJUIBI, OKCHIBI, OCHOBAHUS, KUCIIOTHI, COJIH;

® COCTaBJISITH (DOPMYJIBI BEIIECTB 10 UX Ha3BAHMSIM;

® OIPEIENATh BAJIECHTHOCTh U CTETIEHb OKUCIICHHS 3JIEMEHTOB B BEILIECTBAX;

® COCTaBJIATH (POPMYJIbl HEOPraHUUECKUX COSAMHEHUHN MO BAJICHTHOCTSIM M CTEIIEHSM OKHCIICHUS
AJIEMEHTOB, a TaKXKe 3apsaM HOHOB, YKa3aHHBIM B TaOJUIIE PACTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH;
® 0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS GU3NYECKUX U XUMUYECKIUX CBOMCTB MPOCTHIX BEILIECTB U UX
BBICIIMX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAaMU BTOPOTO U TPETHETO MEPHOIOB;

® Ha3bIBaTh OOIME XUMUYECKHE CBOMCTBA, XapaKTePHbIE JUIsl TPYII OKCHAOB: KUCIOTHBIX, OCHOBHBIX,
aM(dOTepHBIX.

® Ha3bIBATh OOIIME XUMUYECKUE CBOMCTBA, XapaKTEPHbIE ISl KaXK/I0TO Kjlacca BEIIECTB;

® IPUBOJUTH IPUMEPHI PEAKLIMI, TOATBEPKAAOIINX XUMUYECKHE CBOMCTBA HEOPTraHUYECKHUX BEILIECTB:
OKCHOB, KHCJIOT, OCHOBAaHHMH M COJICH;

® OIPEJENATh BEUIECTBO — OKUCIUTEND U BELIECTBO — BOCCTAHOBUTEIb B OKUCIUTEIBHO —
BOCCTAHOBUTEJIbHBIX PEAKLUAX;

® COCTaBJIATH DJEKTPOHHBIN OallaHC MO MPEII0KEHHBIM CXeMaM PeaKIuii;

® IPOBOJIUTH JIA0OPATOPHBIE OMBITHI, TOATBEPKIAIOIINE XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

® IPOBOJIUTH JIAOOPATOPHBIE OMBITHI MO MOJIYYEHUIO U COOMPAHMIO ra3000pa3HBIX BEIIECTB: BOJAOPO/A,
KHCJIOPO/1a, YIJIEKUCIIOr0 ra3a, aMMHUaKa; COCTABIISATh YPABHEHUS! COOTBETCTBYIOIINX PEAKIUN.
BpInyCKHUK NOJYYUT BO3MOKHOCTD HAYYUTHCH!

® BBIJBUTATh U MPOBEPATH HIKCIIEPUMEHTATILHO TUIOTE3bl O XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX
COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUUYECKUE PEAKIIMH, O XapaKTepe U MPOayKTaxX
Pa3IMYHBIX XUMUYECKUX PEAKIIUIL;

® XapaKTepU30BaTh BEUIECTBA [0 COCTABY, CTPOCHUIO M CBOMCTBAM, YCTaHABIMBATh NPUUYUHHO -
CJIE/ICTBEHHBIE CBSI3M MEXK/1y JaHHBIMU XapaKTepPUCTUKAMHU BEILIECTBA;

® COCTaBJISITh MOJIEKYJISIPHBIE U MTOJIHbIE HOHHBIE YPABHEHUS IO COKPAILLEHHBIM HOHHBIM YPAaBHEHUSIM;

® IIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISATH OKUCIUTEIHHBIE WM BOCCTAHOBUTEIBHBIE CBOKWCTBA
C YYETOM CTENEHEN OKUCIEHUS AIEMEHTOB, BXOSAIINX B €r0 COCTaB;

® COCTaBJISITh YPaBHEHHUS PEAKIINIl, COOTBETCTBYIOLIUX MOCIEA0OBATENBHOCTH MIPEBPAIICHUI
HEOPraHMYECKHX BEILIECTB Pa3JIMYHBIX KJIACCOB;

® BBIJBUTATh U MPOBEPSATH HIKCIIEPUMEHTAIBLHO TUIIOTE3bI O PE3YJIbTATaX BO3JACUCTBUS PAZTUUHBIX
(hakTOpOB Ha U3MEHEHUE CKOPOCTU XUMUUYECKOM peaKinuu;



® JCIIOJIB30BaTh HpI/I06peT€HHbI€ SHAHUSA JJId 3KOJIOTHUYCCKU I'PaMOTHOT'O ITOBCACHHUA B Opr)KaIOH_Ief/'I
cpene;

® JCIIOJIB30BaTh HpI/I06peT€HHbI€ KIIFOYCBBIC KOMIICTCHIIMH ITPH BBINIOJIHCHHUU ITPOCKTOB U y‘-ICGHO-
MCCIIEI0BATENLCKUX 3a/1a4 110 U3yYEHUIO CBOMCTB, CIIOCOOOB MOTYUEHHUS M paclO3HABAHHS BEIIECTB;

o OG’bGKTI/IBHO OLICHUBAThH I/IH(I)OpMaI_II/IIO 0 BCHICCTBAX U XUMHUUYCCKUX ITPOLECCAX;

® KPUTHYECKU OTHOCHUTHCS K TICEBJIOHAYYHON WH(pOpMAIU, HETOOPOCOBECTHOM PEKIIaME B CPEICTBAX
MaccoBOM nHpopManuu;

® OCO3HAaBaThb 3HAYCHNEC TCOPECTUICCKUX 3HAHUU 110 XUMUH JJISA HpaKTI/I‘ICCKOfI JACATCIBbHOCTH YCJIOBCKA,
® CO3aaBaTb MOJCIIN U CXEMBI JJId PCIICHUA yLIC6HI>IX U IIO3HAaBaTCJIbHBIX 3a1a4,

IIOHUMATh HCO6XOIII/IMOCTB CO6JHOI[€HI/I$I Hpe[[HHcaHHﬁ, npeajiara€MbiX B MHCTPYKIHAX I10
WCIIOJIb30BAHUIO JICKAPCTB, CPEJICTB OBITOBOM XHUMHH H JIP.

® OCO3HAaBaThb 3HAYCHNEC TCOPECTUICCKUX 3HAHUU JJI HpaKTquCKOﬁ JACATCIIbHOCTH YCJIOBCKA,

® OIMMCBIBATh U3YUYCHHBIC 0OBEKTHI KaK CUCTCMBbI, IPUMCHSA JIOTUKY CUCTECMHOT'O aHAJIN34a,

® [IPUMCHATDH 3HAHUA O 3aKOHOMECPHOCTAX HepHOHHqCCKOﬁ CHUCTEMBI XUMHNYCCKHUX DJICMCHTOB IJIs1
00BsICHEHUS U NpCABUACHUA CBOMCTB KOHKPCTHBIX BCIICCTB,

e pa3BUBaTh MHPOPMAIIMOHHYIO KOMIIETEHTHOCTb [TOCPEJCTBOM YIIIyOJIEHUsI 3HAHUN 00 UCTOPUU
CTAHOBJICHUS XUMHUYECKOU HAayKH, €€ OCHOBHBIX HOHﬂTHﬁ, NEpUOANICCKOI0 3aKOHAa KaK OAHOI'O U3
Ba)KHEHINX 3aKOHOB MMpUPOJbI, a TAKIKEC O COBPEMCHHBIX JOCTHXXCHUAX HAYKH U TCXHHUKHU.

® OOBSICHATH CYTh XUMUYECKHX ITPOLIECCOB;

® HAa3bIBATh NPHU3HAKWU U YCIIOBUA ITPOTCKAHUA XUMUUYCCKUX peaKHHfI;

®YCTaHABJIMBATb NMPHUHAIJIC)KHOCTD XUMHUYECKOU pP€aKkuru K OMPECACICHHOMY THUITY 11O OJHOMY M3
KJIaCCU(UIIMPOBAHHBIX PU3HAKOB: 1) 10 YHCITY M COCTAaBY MCXOHBIX BEIIECTB U MIPOAYKTOB PEAKIINU
(peakuu COeTMHEHMS, PA3JIOKEHUS, 3aMEIIeHUs 1 0OMEHa); 2) TI0 BBIJCICHUIO UJIH TOTJIOIEHUTO
TETUTOTHI (PEaKIIUU K30 TEPMHUUECKUE U DHIOTEPMHUUECKHE); 3) TI0O HI3MEHEHUIO CTETICHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB (OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIINN); 4) IO 0OpaTUMOCTH TpoIecca
(peakiuu oOpaTUMBIE U HEOOPATHMBIE);

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUECKUX PEaKIIHii;

® Ha3bIBaTh (PAKTOPHI, BIAMUSIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;

® COCTaBJIATh YPAaBHEHUS JIEKTPOIUTUYECKON TUCCOLMALIUU KUCIIOT, 1EI0Yei, Coiell; MOTHbIEe U
COKpallleHHbIE HOHHBIE YpaBHEHUS peakuii 0OMeHa; ypaBHEHUSI OKUCIUTENILHO - BOCCTAHOBUTEIbHBIX
peaKIuii;

® [IPOTHO3UPOBATH MPOIYKTHl XUMUYECKHX PeaKIiil o (hopmysiaM / Ha3BaHUSIM UCXOTHBIX BEIIECTB;
OTIPEIeIIATh UCXOAHbIE BEIIeCTBa Mo (popMysiaM / Ha3BaHUSIM MPOJAYKTOB PEaAKIINU;

® COCTaBJISTh YPaBHEHUS PEaKIUii, COOTBETCTBYIOIINX MOCIEA0BATEIHHOCTH («IEMOYKE») MPEBPALICHHIA
HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KIacCOB;

® BBISIBJIATH B MTPOLIECCE IKCIIEPUMEHTA MMPU3HAKH, CBUACTEIHCTBYIONIUE O MPOTEKAHUHU XUMHUUYECKOM
peaxiuu;

® TOTOBUTH PACTBOPHI C ONPEICTICHHON MAaCCOBOH J10JIel paCTBOPEHHOTO BEIIECTBA;

® OIpeNeNATh XapaKTep Cpebl BOJHBIX PACTBOPOB KUCJIOT U IIEJI0YEH 10 H3MEHEHUIO OKPACKU
WHMKATOPOB;

® POBOJIUTH KAYECTBEHHBIE PEAKIINU, TIOATBEPKIAIOIINE HATHUNE B BOJIHBIX PACTBOPAX BEIIECTB
OTJIeIbHBIX KATHOHOB M aHHOHOB.

BBITyCKHHUK TOTYYUT BO3MOKHOCTh HAyYUTHCS:

® COCTaBJIATh MOJICKYJISIPHBIE U TIOJHBIE HOHHBIE YPABHEHHUS MO COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;
® MIPUBOJUTH MIPUMEPHI PEAKITUH, MTOATBEPIKIAIOIINX CYIIECTBOBAHNE B3AUMOCBSI3H MEXIY OCHOBHBIMU
KJIJacCaMH HEOPraHUYECKUX BEIIECTB;

® IPOTHO3UPOBATH PE3YIBTATHI BO3JACHCTBHS Pa3IHUHBIX (DAKTOPOB HAa CKOPOCTh XUMUYECKOU PEaKIIHH;
® IIPOTHO3UPOBAThH PE3YIBTATHI BO3ACHCTBUS PA3MYHbIX (DAKTOPOB HA CMEINIEHNE XUMUYECKOTO
paBHOBECHS.

* TPaMOTHO 00paIaThCs C BEMIECTBAMU B MTOBCEIHEBHOM JKU3HH;
* 0CO3HaBaTh HEOOXOIUMOCTh COOIIOICHHS MPABUI SKOJIOTUIECKH 0€30MacCHOTO MOBECHMS B
OKpYy’Karollel IpUpOIHOU Cpele;



* MIOHUMATh CMBICI U HEOOXOIUMOCTh COOIOACHUS TPEANUCAHIH, TPEAIaraéMbIX B HHCTPYKLHUSAX T10
WCTOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOI XUMHUU U IP.;

* HCII0JIb30BaTh IPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTHU IIPU BBIIIOJHEHU U UCCIIEA0BATEIbCKUX
IIPOEKTOB 10 U3yYEHUIO CBOICTB, CIOCOOOB MOIy4EHUS U PACIIO3HABAHUS BEILIECTB;

* pa3BUBaThb KOMMYHMKaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ysl CPEACTBA YCTHOM U MMCbMEHHOMN
KOMMYHHKAIIMH [IPH padoTe C TEKCTaMH y4eOHHUKA U JIOTIOJIHUTEIHHON JINTepaTypoil, CIpaBOYHBIMH
TaOJIUIIAMHU, TIPOSIBIIATH TOTOBHOCTh K YBKEHHIO HHOM TOYKHU 3PEHUS MIPU 0OCYKIACHUHU PE3yJIbTaTOB
BBINIOJIHEHHOW paboThI;

* 00BEKTHBHO OLIEHUBATHh HHPOPMALIMIO O BEMIECTBAX M XMMHUYECKHX MPOIIECCaX, KPUTUIECKH OTHOCUTHCS
K IICEBJIOHAY4YHOM HH(OpMALMU, HEJOOPOCOBECTHOM peKIIaMe, KacaroIencsl UCII0JIb30BaHUs PA3JIMYHbIX
BELIECTB.

* OCO3HaBaTh 3HAYEHNE TEOPETUUECKUX 3HAHUM JUIs IPAKTUUECKON JESITEIbHOCTH YEJIOBEKA;

* OIIMCBIBATh U3YYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOTO aHAIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTAX MEPUOUUECKON CUCTEMbI XUMUYECKHX JIEMEHTOB /IS
0OBSICHEHUS U MIPEIBUICHUS CBOMICTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh UHPOPMALIMOHHYIO KOMIIETEHTHOCTh IIOCPEACTBOM YIIIyOJIeHHs 3HaHUIN 00 UCTOPUH
CTaHOBJIEHUS! XUMUYECKON HayKH, €€ OCHOBHBIX MOHATHH, IEPUOAUUECKOTO 3aKOHA KaK OJTHOTO U3
BAYKHEHIIINX 3aKOHOB MPUPOJbI, @ TAKKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKU U TEXHUKH.

* COCTaBJISITh MOJIEKYJISIPHBIE U MTOJIHbIE HOHHBIE YPAaBHEHUS 0 COKPAIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIUii, MOATBEPIKAAIOLIUX CYIIECTBOBAHIE B3aUMOCBSI3U MEX/Ty OCHOBHBIMU
KJlJacCaMH HEOPraHWYEeCKUX BEUIECTB;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3ACUCTBUS Pa3IMUHBIX (PAaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOM
peaxuuu;

* IPOTHO3UPOBATH PE3YJIbTAThHI BO3AEUCTBUS Pa3IMUHBIX (PAKTOPOB HA CMELIEHHE XMMHUYECKOTO
paBHOBeCHS.

* IPOrHO3UPOBATh XMMUUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOrHO3UPOBATh CIOCOOHOCTB BEILIECTBA MPOSBIIATH OKHCIUTEIbHBIE UM BOCCTAHOBUTENIBHBIE CBOWCTBA
C Y4ETOM CTETEeHEN OKUCIIEHUS 3JIEMEHTOB, BXOSIINX B €r0 COCTaB;

* BBISIBJISITh CYIIECTBOBAHME T€HETUUECKON B3aHMOCBSI3M MEX/1y BELIECTBAMU B PSAY: IPOCTOE BEIIECTBO
— OKCHJT — TUAPOKCH]] — COJIb;

* OpPraHU30BbIBATh, IPOBOJAUTH YUEHUYECKHE IIPOEKTHI 110 UCCIEIOBAHUIO CBOWCTB BEILIECTB, HUMEIOIINX
BaXXHOE MPAKTUYECKOE 3HAYCHUE.

* IeJIaTh YMO3AKJIIOYEeHUs (MHYKTUBHOE U 110 aHAJIOI'MM) U BBIBOJIbI HA OCHOBE apr'yMEHTAIUH.

COJEPKAHUE KYPCA XUMMUHU B 11 KJIACCE
Tema 1. [lepnoauveckuii 3aKoH U cTpoenne aroma (34)

Cmpoenue amoma. ATOM - ClOXHas 4acTuua. Snpo aroma: HMpOTOHBI W HEWTPOHBL. M30TOmBI.
DJeKTpOHbBI. DJEKTpOHHAs 000s0uKa. DHepreTHueckuii ypoBeHb. OpOutamu: S u p, d-opoumanu.
PacnpezneneHue >IeKTPOHOB IO 3HEPreTHUECKUM YPOBHIM U OpOUTANIsAM. DJIEKTPOHHbIE KOHUrypauuu
aTOMOB XMMMYECKUX JIEMEHTOB. BajeHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKUX JIEMEHTOB.

Ilepuoouueckuii 3axon u cmpoenue amoma. COBPEMEHHOE IOHATHE XHUMHUYECKOTO 3JIEMEHTA.
CoBpeMeHHas (HpopMyIHpPOBKa MEPHOIUUECKOTO 3aKoHA. [IpuynHa mepruoJuyHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX 3IeMeHTOB. OCOOEHHOCTH 3aMOJIHEHUSI SHEPTeTUYECKUX YPOBHEH B AIIEKTPOHHBIX 000710YKaX
aTOMOB TIEPEXOJIHBIX IIEMEHTOB. DJIEKTPOHHBIC CeMeiicTBa 3JEMEHTOB: S- U p-aaemenmsl; 0- u f-
SeMEHMbL.

Omkpwimue J[. U Menoeneegvim Ilepuoouueckozo saxkona. BaxHelne NOHATUS XHMHUHU: aToM,
OTHOCUTENIbHAsl aToOMHas M MouleKyisipHas maccbl. Otkpeitue [I. 1. MenneneessiM Ilepuoanueckoro
3akoHa. [lepuoanyeckuii 3akoH B popmynuposke /. V1. Menneneena.

Ilepuoouueckas cucmema J[. U. Menoeneesa. Ilepuommueckas cuctema J[. M. MenneneeBa kak
rpaduueckoe O0ToOpakeHHE MEePHOIMYECKOrO 3aKoHA. Pa3znuuHble BapHaHThl NMEPHOAUYECKOH CHUCTEMBI.
Ilepuroae! u rpymiel. 3Hau€HHE NEPUOANYECKOTO 3aKOHA U IEPUOINIYECKON CUCTEMBI.

Jemoncrpanuu. Paznuunsie popmsl [leproanueckoii cucremsl Jl. M. Menneneesa.



Tema 2. CTpoenne BemecTBa. /{ucnepcHblie cucTeMbl U pacTBOPHI (74)

Kosanenmuaa xumuuecxkasn céazv. Ilonatne o KoBajieHTHOH cBsi3u. OOmias »JIeKTpOHHas mapa.
KpaTHOCTh KOBaJIEHTHOH CBA3M. ODJIEKTPOOTpHULATEIbHOCTh. KoBajieHTHas moJispHass W KOBaJIEHTHAas
HEeToJsipHas XuMUYeckue CBs3u. OOMEHHBIH W JOHOPHO-AaKLUENTOPHBIM MeXaHW3Mbl 0O0pa30BaHUS
KOBAJICHTHOM CBs3U. BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA
COCTaBa ISl BELIECTB MOJIEKYISIPHOIO CTPOEHUSI.

Honnas xumuueckas céasb. Katuonsl u aHuoHbl. MoHHas cBsA3b U ee cBoiicTBa. MloHHas CBS3b Kak
KpalHHU Cilydall KOBAJICHTHOM IOJISIPHOM CBSA3H.

Memannuueckasn xumuyeckas cea3b. O0mue puzndeckue cBorcTBa MeTaiioB. CruiaBbl.

Booopoonas xumuueckas ceazv. BopoponHas cBs3b Kak OCOObIM ciy4yail MEXMOJIEKYJISIPHOTO
B3auMO/JIelicTBUS. MexaHu3M ee 00pa30BaHus U BIUSHHUE HA CBOMCTBA BELECTB (HAa IPUMEPE BOJIbI).

Aepecammuvie cocmosanus eewjecmsa. 1'a3pl. 3akoH ABoraapo ans razoB. MouipHbli  00beM
ra3zoo0pa3HbIX BemecTs (pu #. y.). Kuakxocrtu.

Tunwl kpucmaniuueckux pewemox. Kpucrannuaeckas peuierka. MloHHbIe, METaNINYECKHE, aTOMHBIE U
MOJIEKYJISIPHBIE KPUCTAININYECKHE pelIeTKH. AJutoTpornus. AMOp¢HBIE BELIECTBA.

Yucmoie eewgecmea u cmecu. CMecu U XUMUYECKUE COEIMHEHUS. | OMOT€HHbIE U T€TEPOr€HHbIE CMECH.
MaccoBas u oObeMHasi J0JIM KOMIIOHEHTOB B cMecdu. MaccoBas Jnoyis mnpuMmecedd. Pemienue 3amau Ha
MAaCCOBYIO JIOJIFO IIPUMECEM.

Jucnepcnvie cucmemui. TlonsiTHe AucniepcHol cuctemsl. JucnepcHas ¢asza U IucnepcuoHHasi cpefa.
Knaccudukanus AucrnepcHbIX CHCTEM.

JemoncTpanuu. Mojenp KpHUCTAJUIMYECKOW pemieTku xjopuaa Hatpuss. OOpaslbl MUHEPAJOB C
WOHHOW KPUCTAJUIMYECKON PEMIETKOW: KalbIMTa, raauTa. MoJaenu KpUCTaUIMYECKUX PEHIETOK «CYXOro
npa» (W Woma), anmasa, rpadura (wim kBapua). Mojens MoJsipHOTO oObeMa Ta3oB. Kosmekius
MJIaCTMACC ¥ BOJIOKOH. OOpa3iibl HEOPraHMIECKUX mojaumMepoB. Moaemu mosnekyn 6enkoB u JJHK.

JladopaTopHble ONbITHI. 1. 3HAKOMCTBO C KOJUICKIIMSIMHU MUIIEBBIX, METUITMHCKUX U OMOJIOTHUECKHUX
reneit u 3oiei. 2. [onydyenne koutongHOTO pacTBopa xjaopusaa xemnesa (I11).

Tema 3. Xumudeckue peakuuu (64)

Knaccugpurayusa xumuueckux peaxyuti B OPTraHUYECKONW M HEOPraHMYECKOW XUMHUHU: IO YHUCIY H
COCTaBy pearvpyrolux BeUIECTB; 0 H3MEHEHHMIO CTENEeHEHl OKHUCIEHHUS DHJIEMEHTOB, OOpa3yIoUINX
BEIECTBA; MO TemioBoMy 3¢ dekry; mo (a3oBOMy COCTaBy pearupymolldX BEIIECTB; IO YYaCTHIO
KaTajan3aTopa; Mo HaIPaBIICHUIO; IO MEXaHU3MY ITPOTEKAHHUS.

Tennosou s¢hghexm xumuuecxou peaxkyuu. Temmora oOpa3oBaHuMs BemiecTBa. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHHs. BO3MOXHOCTh IPOTEKaHUSI XUMUYECKOM PEaKMi Ha OCHOBAHUU 3aKOHOB
XUMHYECKON TePMOJAUHAMUKH.

Crkopocmov  xumuueckoti peaxkyuu. CKOPOCTh TOMOIE€HHBIX M TE€TEPOTEHHBIX pEaKIuid. DHEprus
aKTuBaluU. BrusHue pa3nuuHbX (AKTOPOB HA CKOPOCTh XHWMHUYECKOW pEakIuHu: MTPUPOIbI U
KOHLIEHTPALIMK  pEarupyrommx BeUIeCTB, IUIOMIATM COMPUKOCHOBEHHS] PEarupyrolmux BeIIeCTB,
TEeMIIepaTyphl, KaTaIU3aTOpoB. [ OMOTEeHHBIN U reTepOreHHbIN KaTalus.

Kamanus. Tlonatue o kaTanu3atope M MeXaHH3Me ero feictBus. DepMeHTHI-OMOKAaTaINu3aTOPHI.
WNHrubutopsl 1 KaTaTUTHUYECKUE SITIBI.

Obpamumocmv  xumuveckux peakyuti. OOpaTuMble U HeOOpaTHUMble XHUMHYECKHE PEaKILHUH.
XUMHUYECKOE paBHOBECHE. YCIIOBUS cMelleHus xuMmuueckoro paBHoBecus. [Ipunnun Jlelllarense. 3akon
JNEHCTBYIOUIMX MaccC JJisi paBHOBECHBIX cucTeM. KoHCTaHTa paBHOBeCHS.

Oxkucnumenvrno-eoccmanogumenvuvle peakyuu. OKUCIUTENW W BoccTaHOBUTENU. CocTaBieHUE
ypaBHenuit OBP meTomoMm anekTpoHHOTO 6anaHca. DIEKTPOIU3 PACTBOPOB U PACIIABOB.

Teopus snexkmporumuyeckoli ouccoyuayuy. DIEKTPOIUTHL U HEIIEKTPOIHUTHI. IIEKTPOIUTHYECKAS
aucconuanusa. MeXaHu3M JIMCCOLIMAlMU BEIIECTB C Pa3MYHbIM THUIOM CBs3u. CHIIbHBIE U Cla0bie
anekTposiuThl. OcHOBHble ToNoxkeHus: TOJl. KauecTBeHHBbIE peaklMd Ha HEKOTOpPbIE HOHBL. MeTomabl
ompeieNIeHusl KUCIOTHOCTH cpefbl. Jlucconmanus Boasl. BogopoaHblii mokaszarens.

Tuoponus. Tlonarue «ruaponusy». ['maponnus opraHnueckux BemecTB. brojorudeckas posib THAPOIH3a
B OpraHu3Me 4eloBeka. Peakiuu ruponu3a B MpoMbIIUieHHOCTH. ['uaponus coneit. ['naponus kapoumaos,
CHITULIUOB, pochuaos.

JemMoHcTpanun. AIOTpoIHEIE TIpeBpalieHus cepsl u Gocdopa. Peakuu, umynme ¢ oOpazoBaHHEM
raza, ocajgka wid Bojbl. M3ydeHue 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOM pEakiuu OT KOHIIEHTpalUuu



BEIIECTB, TEMIIEpaTyphl (B3auMoJeiicTBUE THOCYNb(aTa HATPUSL C CEPHOM KHUCIOTOM), MOBEPXHOCTHU
COIPUKOCHOBEHHUS BEILECTB (B3aMMOJAEHUCTBUE COJITHOM KUCJIOTHI C FPAHYJaMU U MOPOIIKAMHU aJIFOMUHHUS
i nuHKa). Kopposus xeneza B BOJAHON cpelie ¢ YpPOTPOIIHMHOM U 0e3 Hero. MIHAMKAaTopbl U N3MEHEHHE UX
OKpPACKH B pa3HbIX Cpeliax.

JladopaTopHble onbIThl. 3. Pa3znoxenue mnepokcuja Bojopoda ¢ mnomoiibio okcuaa menu (1) u
karanaspl. 4. 3HakoMcTBO ¢ KoJuiekuuedn CMC, coxepkammx 53H3uMBL. 5. Peaknuu, umymme c
oOpa3oBaHueM oOcaJKa, Ta3a WM BOJIBI JJISi OPraHUYECKUX W HEOPraHWYECKUX OJIEKTPOIUTOB. 6.
Pasnuunble ciiydan ruzaposnmsa corneil. MccimenoBanue cpeipl pacTBOPOB C IIOMOINBK) MHAMKATOPHOM
Oymard.

KonTponsnas padora Ne 1 mo teme: «TeopeTnueckrue OCHOBBI OOIIEH XUMUI

Tema 4. BemecTBa 1 ux cpoiicra (164)

Knaccugpuxayusa neopeanuueckux eewjecms. Ilpocteie u cioxHble BemiecTBa. OKCHIIbI, THAPOKCHIBI
(ocHOBaHMS, KUCIOPOJICOAEPKAIINE KUCIOTHI, aM(oTepHble THAPOKCUIBI). KHCIOTH, OCHOBaHHUS, COJH.
[ToHATHE O KOMIIJIEKCHBIX COJISX.

Knaccugpuxayus opeanuueckux sewjecms. YriaeBoopoabl, ux kinaccupukanus. Mzomepus. ['omonorusi.
[IpousBoiHBIE YITIEBOJOPOJIOB: TJIOT€HAJIKAHBI, CIIUPTHI, (PEHONBI, albJErHAbl U KETOHBI, KapOOHOBbHIE
KHCJIOTBI, MPOCThIE M cJoXHBIe 3(pupbl. Hutpocoenunenusi, amMuHbl, aMHUHOKHCIOTHL. [loHsTne 00
AIIEMEHTOOPTaHNYECKUX COCTUHEHUSX.

Memannwi. Tlomoxenne metamioB B I[ICXD JI. 1. MenneneeBa. Metammmdeckass cBs3b. OOmme
(hu3UYecKue CBOMCTBA METAIIOB. XUMUYECKHUE CBOMCTBA MeTaIOB. OKCUIIBI U THAPOKCUIIBI TTEPEXOTHBIX
METaJUIOB. 3aBUCHUMOCTh WX CBOMCTB OT CTENEHU OKUCIEHUS MeTayuia. Kopposus: mpU4rHbBI, MEXaHU3MBI
MPOTEKAHUS, CITOCOOBI MPETIOTBPAIIICHHS.

Hememannwi. Tlonoxenne HemeramnoB B I[ICXD JI. U. MeunneneeBa. Kondurypamuss BHeNIHero
AIIEKTPOHHOTO CJ0osi HeMmeTayuioB. [IpocThie BeliecTBa HEMETAJUIbl: CTpOEHHE, (PU3MUECKHE CBOMCTBA.
XUMUYECKUE CBOMCTBA. BaxHelllne OKCHABI, COOTBETCTBYIOIIME MM THAPOKCUALI U BOJOPOIHBIE
COEIMHEHUS] HEMETAJIOB.

Oxcuovl. CTpoeHne, HOMEHKJIATypa KiacCu(UKaIus U CBOMCTBA OKCHIOB. BaxkHeline mpeacTaBuTeny
aToro knacca. [lepokcumsl.

Kucnomwi. CrtpoeHue, HOMEHKJIATypa, KilacCU(pUKAIMs W CBOMCTBA KHCIOT. BaxHeimme
MPEACTaBUTENN 3TOro Kiacca. OCOOCHHOCTH CBOWCTB CEPHOM M a30THOW, MYpPaBbMHOM M YKCYCHOM
KHUCIIOTBHI.

Ocnosanusa. CTpoeHue, HOMEHKIaTypa, KiaccuduKanus U CBOIICTBa OCHOBaHUU. PacTBopumble u
HEpacTBOpUMbIE OCHOBaHMs. BaxHeilmiue mnpenctaButenu kiaacca. OCOOEHHOCTH OpraHMYECKUX
OCHOBaHMH.

Ampomepnvle coedunenus. AMDPOTEPHOCTh OKCHUIOB M THAPOKCHIOB NEPEXOTHBIX METaUIOB U
ATIOMHUHMS: B3aUMOJCWUCTBUE C KUCIOTaMU M IenoyamMu. AM(OTEpHOCTh aMHHOKHCIOT, oOpa3oBaHHe
MENTH/IOB.

Hemoncrpanun. Komneknus «Knaccudukamus Heopranmdeckux coenuHeHui». Ilomyuenue
KOMILJIEKCHBIX OPraHUYECKUX U HEOPraHUYECKUX COeMHEeHUH. J[eMOHCTpaIus CyXuX KpUCTaNIOTUIPATOB.
Komnexkuust «Knaccudukanus opraHudeckux COEAMHEHUN». MoAenu KpPUCTAIIMYECKUX PEeLIeTOK
MetaiioB. Kosnekuuss MeTalnoB ¢ pasHbIMU  (QU3MYECKHMMH CcBoicTBamu. Koppo3uss MeTamwioB B
Pa3IMYHBIX YCIOBUAX M METOJBI 3alIUThI OT Hee. ['openue ceprl u Gochopa. Bosronka iona, pactBopeHue
rona B cnupte. B3anMozeiicTBue aMMHuaka U METHIIAMHHA € XJIOPOBOJOPOJAOM U BOJOM.

JlabopaTopubie onbIThbl. 7. O3HakomlieHHE C oOpasllaMHU TpEACTaBUTENEH pa3HBIX KIAacCOB
HeopraHudeckux BemectB. 8. KauecTBenHble peakiuu Ha uoHbl Fe?* u Fe®'. 9. Osmaxkomnenue c
oOpa3liaMu mpecTaBUTENel pa3HbIX KIaccoB opraHmdeckux BemiecTB. 10. BzaumopelicTBue MeTasmioB ¢
pacTBopaMu KUCIOT U coseid. 11. O3HakoMIIeHHe ¢ KOJIEKIUEeH py .

KonTtponsHas padota Ne 2 mo teme: «Heoprannueckue BemecTsa

Tema S. XuMu4eckuil NPaKTHKYM

IIpakTuueckas padora 1. «Iloxyuenue, coOupanue u pacrosHaBaHue razon» 2. «Pemenue
HKCTIIEPUMEHTAIBHBIX 33124 Ha UACHTU(PHUKAIINIO OPTAaHUYECKUX U HEOPTaHMUECKUX BEIIECTB



YueoHo-TremaTnueckuii mian (11 kiaacc) 6a30BbIid

No TEMA KOJMNYECTBO B TOM YN CJIE
n/n Hacos YPOKH | ITIPAKTUYECKHUE KOHTPOJILHBIE
PABOTbI PABOTbI
1 CTPOEHUE ATOMA nu|3 3
[IEPUOJIMUECKUIL  3AKOH
J.1. MEHJIEJIEEBA
2 CTPOEHUE BEIIECTBA 7 7
3 XUMUYECKUE PEAKIIN 6 6 1
4 BEIIECTBA u ux | 16 16 1
CBOICTBA
5 XUMUYECKUU [TIPAKTUKYM | 2 2 2
BCEro: 34 34 2 2

Y4eOHO0 — MeTOIMYECKOe 00ecreYeHue

1.Cranmaptsl BTOporo mokosieHust [IpuMepHbie mporpammel o npeametam  Xumust 10-11 kmace M:
«IIpocsemennen, 2012.

2.I'abpuensa O.C. IIporpamma kypca xumun it 10 —11 kmaccoB o01ieo0pa3oBaTeNbHBIX YAPEKACHUN —
4-¢ u3n., crepeotun. — M.: «/Ipoda»,2017.

3.T'abpuensn O.C. Xumus.10 kinacce. bazossriit ypoens : ®I'OC, Yueb.mis o6meoopa3oBar. yueo.
3aBeJIcHUN. — 2-¢ u31., crepeotun. — M: «/Ilpoda Beprukansy, 2017.

4.T'abpuensa O.C.,bepeskun I1.H., YmakoB A.A., Maiioposa ['.B. u ap. KorTposipbHBIC 1 TPOBEpOYHBIC
pabotsl mo xumum 10 kinacc k yueoHuky ['adpuensaa O.C. ba3ossiit yposers, DI'OC —M: «JIlpoda»,2015
5.I'abpuensu O.C. CnaakoB C.A.. Pabouas terpaas mno xumuu 10 xirace k yaueonunky ["abpuensaa O.C
.bazoBriit ypoBenb. ®I'OC —M: «/Ipoday, 2014

6. I'abpuensu O.C., Kynmosa A.B. Terpans ais oneHkn KayecTBa 3HaHu 10 XumuH 10 Kitace K y4eOHHUKY
INabpuensua O.C. bazosbiit ypoBeHb. ®I'OC — M: «JIpoda Beprukansy, 2014

7. T'opkoBenkoM.IO. [Toypounsie pazpabotku o xumuu 10 kmacc-M: «BAKO»,2016.

8. I'abpuensu O.C, OctpoymoB U.I', HacronbHast kuura yuutens xumuu»-10 kiacc,-M: «bauk u K%,
2001.

9. Tpoery6osa H.II., KouTpoapHO-u3MepuTenbHpie MaTepuansl o xumuu 10 kiace (K yaeOHUKY
O.C.T'abpuensn), M. «Bako» 20111

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

http://www.edu.ru — ®enepanbHbie 00pa30BaTebHbIC PECYPChI AT 00IIero 00pa3oBaHHsl/

2. https://educont.ru/ - Katanor ungpoBoro o0pa3oBaTeIbHOr0 KOHTEHTA.

3. http://school-collection.edu.ru/ - Enunas komtekims upoBbIx 00pa30BaTeIbHBIX PECYPCOB.
Xumus:

1. http://www.hemi.nsu.ru/ - OcHOBBI XUMHHU. DIEKTPOHHBIH YICOHHK.

2. http://hemi.wallst.ru/— O6pa3oBaTebHBII CANT 115 IKOJIBHUKOB 10 XUMHH

3. https://turlom.olimpiada.ru/news/436 - Typuaup M.B. JlomoHocOBa

4. https://vos.olimpiada.ru/ - Becepoccuiickasi OMMITHAAA IKOJIbHUKOB.

Ccouika Ha ypoku: https://join.skype.com/Hsg1h3nuk4TQ



https://join.skype.com/Hsg1h3nuk4TQ

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE

1.IlewatHbie TaOMUIIBI IO y4EOHBIM TEMaM Kypca.
2.Mojenu KpUCTaNTNYECKUX PEUIETOK; MAapOCTeP>KHEBbIE U 00bEMHBIE MOJIETH MOJIEKYII.
3. Koytekuuy HEOpraHM4ECKUX BEILECTB.

OBOPYJAOBAHHUE U151 TPOBEAEHUS TABOPATOPHBIX, IPAKTUYECKHUX PABOT,

JTEMOHCTPALIMI

1. Kommnekt «MukpoaadopaTtopust isl XMMUYECKOTO SKCIIEPUMEHTA» C HAOOPOM COOTBETCTBYIOIIMNX

PEaKTUBOB.

2. Habop peakTuBoB 1 000pyaoBanus Jyist BeimoaHeHus: OI'D mo xumum.

IMoypounoe niianupoBanue 11 kiaace (B Henenw 1yac, Bcero 34 yaca B roj)

e OcHoBHOE coaepskaHue 10 XapaKTepuCTHKA BHIO0B Tparcrirzeck flata
YPOK o enMeI; AeATeIbHOCTH (HA YPOBHE Y4eOHbIX ast 1acTh
a P y AefCTBHIA) naan | dakr
Crtpoenne atoma 3 4.
1 Crpoenue aToma. OcBauBaroT COBpEMEHHBIE
DnexTpoHHas 000JI0UKa MPEACTABIEHUS O CTPOEHUU aTOMOB.
3HAIOT O CYIIHOCTHU MOHSTHUSA
91eKMPOHHAsL Opoumaiv, GOPMbI
opOuTanei, B3auMOCBSI3b HOMEpa
YPOBHS ¥ SHEPIUU JIEKTPOHA.
CocCTaBsIOT 3JEKTPOHHBIE (HOPMYJIBI
aTOMOB
2 Oco0eHHOCTH CTPOEHHUS [IpencraBisioT C10KHOE CTPOECHUE
AIIEKTPOHHBIX 000JI0UEK aToMa, COCTOSILIEr0 U3 s/pa u
MIEPEXOIHBIX AIEMEHTOB. 3NIeKTpOHHOM 00004Kku. Haxonsar
OpOutanu Sup B3aUMOCBS3U MEXY MOJIOKEHUEM
snemenTa B [lepuoanueckoii cucreme
. 1. MeHzieneeBa u CTpOCHUEM €TO
atoma. CoCTaBJIsIOT 3JIEKTPOHHbBIE U
ANEKTPOHHO-Tpaduyeckue GopMyIbl
aTOMOB S-, p-, 0- u f-anemenToB
3 [lepuoanueckuii 3aKoH 1 3HaIOT CMBICI U 3HAYECHUE
[lepuoanueckas cuctema | I[lepmoanueckoro 3akoHa,
XUMUYECKUX HJIEMEHTOB TOPU30HTAJIbHBIE U BEPTUKAIbHBIE
Menneneesa 3aKOHOMEPHOCTHU U UX NMpUYUHBL. [latoT
XapaKTEPUCTUKY 3JIEMEHTA HA
OCHOBAHUU €r0 MOJIOKEHUS B
ITepuoaunueckoii cucreme
Crtpoenne BemecTBa 74.
4 Xumuueckas cBs3b. MloHHas | 3HaKOMATCS ¢ Kiaccu(uKamuei TUIoB
Y KOBQJICHTHAS XUMUYECKOM CBSI3U U XapaKTEPUCTUKOU
KaXXJIOTO U3 HUX




Merammueckas u
BOJIOPOJHAS XUMUYECKUE
cBs3u. Ennnas npupona
XUMHYECKHUX CBS3CH

XapakTepu3yroT CBOMCTBA BEILECTBA 110
TUITY XUMHYECKOU CBSI3H

6 BemecTtBa monekynsapHoro | OcBauBarOT XapaKTEPUCTUKU BELIECTB
1 HEMOJIEKYJISIPHOTO MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO
CTpoeHHUs. THIIbI CTpOoeHMs. XapaKTepU3ylT CBOMCTBA
KPUCTAJJIMYECKUX PEUIETOK |BEIECTBA [0 TUIY KPUCTAJUIMUECKOU

pelieTku

7 Cocras BemiectB. [Ipuunnbl | 3HAKOMSATCS ¢ IPUIMHAMEU
MHOT000pa3us BEUIECTB MHOT000pa3usi BeUIeCTB. 3HAKOMSITCS C

BOKHEUIIUMH (PYHKITHOHATHHBIMU
rpynmnaMu

8 UucTteie BemectBa u cmecH. | OcBanBaroT 3akoH [lepuoanueckoit
CocraB cmecei. CUCTEMBI, CIIOCOOBI pa3/IelIeHNs CMecei.
Pasnenenne cmeceit Boruncinsitor MaccoByro U 00bEMHYIO

JIOJIF0 KOMIIOHEHTa B CMECH

9 HctrHHBIE PACTBOPBI. 3HAIOT (PU3UYECKYIO0 U XUMUYECKYIO
CriocoObl BBIpasKeHUS TEOPHUH PaCTBOPOB. BeUHCIAIOT
KOHLIEHTPALIMK PAaCTBOPOB | MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

10 JlucriepcHbIE CUCTEMBI. 3HAKOMSTCS C ONPENICTICHUEM U
Komnouas! (30mu v renu) | kiiaccuukanyuen JUCTIEPCHBIX CUCTEM,

MOHATHUSMH UCUHHbIE U KOJLIOUOHbLE
pacTBOphbI. 3HAKOMATCS € 3pdexTom
Tunnans

XumMuyecKkue peakuuu 6 4.

11 DNEeKTPOTUTHICCKAs 3HAKOMSATCS C TOHATUSIMH
nuccouuanus. Peakuuu NEeKMPONUMbBL U HEINeKMPOIUmbl,
HMOHHOTO 0OMeHa IpUMEpaMU CHIIbHBIX U CIIa0bIX

AJIEKTPOJIUTOB. 3HAIOT O POJIU BOJIBI B
XMUMHUYECKUX PeaKlUgX. 3HAIOT
CYIIHOCTb MEXaHH3Ma JIMCCOLUALINU.
3HaOT OCHOBHBIC MOJ0KeHU TOJ]

12 ['unponus Heopranuyeckux | 3HAKOMSTCS C TUIIAMU THIPOJIHM3a
Y OpraHUYeCcKUuX COJIel M OPraHu4YeCKNX COeTMHEHUN
COEeIMHEHUN

13 Cpena BoaHbIX pacTBOpoB. | COCTaBISIOT ypaBHEHHS THIPOIH3A
Bonoponnsiii mokazarens | cosnei (1 cTyneHs), onpeaensorT

XapakTep cpezpl

14 OkHCIUTENBHO- 3HAKOMSATCS C MOHATUSAMU OKUCTUMED,
BOCCTAHOBUTEIIbHbIE 80CCMAHOBUMEND, OKUCTIEHUE,
peakuuu soccmanoenernue. 3Har0T otiinung OBP

OT peakLuii HOHHOTO OOMeHa.
Cocrasistot ypaBaenust OBP metoom
9JIEKTPOHHOTO OanaHca

15 O06o06mIcHNE U 3HAIOT MOHATHS 8euecmao,

CUCTCMATHU3alug MaTCpuajia
10 TCMC: «O61ua;1 XUMUA»

XUMUYECKUL d1eMenm, amom,
MOJeKYNd, 2IeKmpOOmMpPUYameIbHOCb,
BAIEHMHOCMb, CHMENeHb OKUCAEHUS,




sewecmaa MOLEeKYIsIPHO2O U
HEMONEKYIAPHO20 CIMPOeHUsL,
KAaccugpurayust Xumuyeckux peaxyuil,
T3/]. OOBSACHSIOT 3aBUCUMOCTD
CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS, MPUPOAY XUMUUIECKOU CBSI3U

16 KontpoabHnas padora Ne 1| [IpoBoasT peduiekcnio cOOCTBEHHBIX
1o teme: «TeopeTndeckne | IOCTHKEHUMN B IO3HAHUU CTPOCHUS
OCHOBBI O0IIIEeH XUMHUM» aToMa, CTPOEHUS BEIIECTBA.

AHaNU3UPYIOT Pe3yIbTaThl
KOHTPOJIBHON PaOOTHI M BEICTPAUBAIOT
MYTH JOCTHKEHHUS KETAEMOTO YPOBHS
YCHEIIHOCTH

BemecTBa u ux cBoiicrpa 15 u.

17 Knaccuduxarus 3HAIOT, KaKue MPOIIEeCChl HA3bIBAIOTCS
XUMUYECKUX PEAKIUi B XUMUYECKUMHU PEAKIUSIMU, B YEM HX
OpraHUYECKON U CyTh. Y CTaHABJIMBAIOT
HEOPraHUYECKOU XUMUH. MIPUHAJIC)KHOCTh KOHKPETHBIX PEaKIIHit
TemoBoit s ekt K Pa3JIMYHBIM TUIIAM IO Pa3JIMYHbIM
XUMHUYECKON PEeaKIuu MpU3HAKaM KJIaCCU(PUKAINH

18 CKOpOCTh XMUMUYECKOHN 3HAKOMSATCS C MMOHATUEM CKOpOCHb
peakiuu Xumuueckou peaxkyuu. 3HAOT GaKTOPHI,

BIIASIFOIIIME HA CKOPOCTh PEAKIIUN.
3HAKOMSATCS C MTOHATUEM O
KaTaJIn3aToOpe U MEXaHU3ME €T0
JeicTBUS. 3HAKOMSITCS ¢ PepMEHTaAMHU-
OMoKaTaIM3aToOpaMu

19 OO6paTUMOCTh XMMHUECKUX |3HAKOMSTCS C Kilaccupukanuen
peakuuii. Xumuyeckoe XMUMHUYECKUX peakluid (oOpaTumble U
paBHOBECHE U CIIOCOOBI €r0 | HEOOPATUMBIE), TIOHSITHEM XUMUUECKOEe
CMELIEHUs pasHosecue N yCIOBUSIMHU €r0

CMELIEHUs

20 Knaccudukanus u 3HAKOMSATCS ¢ BAKHEUILIMMHU KJIACCaMHU
HOMEHKJIaTypa HEOPraHWYECKUX COCIMHEHUI.
HEOPraHMYeCKUX OnpenensoT NpUHAIEKHOCTb
COEIMHEHU I BEILECTB K Pa3JIMYHbIM KJlaccaM

HEOPraHUYECKUX COCTUHEHUI

21 Mertanibl U UX CBOMCTBa 3HAIOT OCHOBHBIE METAJUIBI, UX OOIIHE
CBOMCTBA. XapaKTEPU3YyIOT CBOWCTBA
METaJUIOB, ONIUPAsICh HA UX MOJIOXKEHNE
B [lepuoanueckoii cucreme u CTpoeHue
aTOMOB

22 O0u1re cnocoOsl [ToHMMAIOT CyTh METAJUTYPrHUECKUX
MOJTY4YEHHUS] METaJIIOB. MPOLIECCOB. 3HAKOMSTCS C PUYMHAMU
Koppo3sus KOPPO3UH, OCHOBHBIMHU TUIIaMU U

Croco0aMH 3amuThl OT KOPPO3UU

23 Hewmerannbl 1 ux cBOMCTBA. | 3HAKOMATCSI C OCHOBHBIMH

EJ]aTOpO,[[HBIC ra3bl

HEMeTaJllaMH, UX CBOMCTBaMHU.
XapakTepu3yroT CBONCTBA HEMETAJUIOB,
ONMPAsCh HAa UX MOJIOKEHUE B




[Tepuoanueckoii cucreme. 3HAKOMSTCS
¢ 00JIaCTSIMH TPUMEHEHHS
OJIarOpOTHBIX TAa30B

24

OO1as xapakTepuCcTUKa
raJIOreHOB

3HaKOMHTC$I C OCHOBHBIMHA CBOﬁCTBaMH
rajloreHoB, 00JIACTAMHU UX
HCII0JIb30BaHus. 3HAIOT BayKHEHIIINE
COCMHEHUS XJIOpa

25

OKcUIIBI

OcBauBaroT coCTaB, CTPOEHUE U
KJIACCH(PHKAIUIO OKCUIOB, UX
HOMEHKJIATYpy. XapaKTepu3yIoT UX
CBOMCTBA

26

Kucnotsl

OcBauBaroT Kj1accCupUKaIHIO,
HOMEHKJIATYpy KUCIIOT.
XapakTepu3yroT UX CBOMCTBA

27

OcHOBaHUA

OcBauBaroT Kj1accupuKaluio u
HOMEHKJIATYpy OCHOBaHUM.
XapakTepu3yroT UX CBOMCTBA

28

Comn

OcBauBaroT KJ1acCUPUKALUIO U
HOMEHKJIaTypy cojiei. XapakTepu3yroT
HX CBOMCTBA

29

FeHeTI/I'-IeCKaSI CBA3b MC}K}Iy
KJIacCaMH COEIUHECHUHN

3HAKOMATCS C BAXKHEHUIIIUMU
CBOMCTBaMH M3y4EHHBIX KJIaCCOB
HEOPraHMYECKUX COCTMHCHUI

30

O06o01menue u
cHCTeMaTH3amus 3HaHu| 110
teme: «Heoprannueckue
BEIIECTBAY

3HAIOT OCHOBBI KJIACCU(PUKALIUH H
HOMEHKJIaTYpbl HEOPraHUYECKUX
BEIIECTB. 3HAIOT Ba)KHEUIIINE CBOMCTBA
M3YYEHHBIX KJIACCOB COCTUHEHUH.
CocCTaBIsIOT ypaBHEHUS PEAKIIUI B
nonuoM Bujae u OBP

31

KonTpoabHasi padora Ne 2
o reme: «Heoprannyeckue
BEIIECTBA»

[IpoBoasaT pediekcrio coOOCTBEHHBIX
JIOCTHKEHHUH B MO3HAHUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
BEIIECTB U XMMHYECKUX PEaKIUi.
AHANU3UPYIOT PE3yIbTAThI
KOHTPOJIBHON PaOOTHI M BHICTPAUBAIOT
MyTU JOCTUKEHHUS KEITaeMOTO YPOBHS
YCIEUTHOCTH
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3HatoT ocHOBHBIE npaBuia Th. 3natoT
OCHOBHBIE CIIOCOOBI MOJTyYESHHUS,
coOMpaHus U PaCIO3HABAHUS Ta30B
(BOIOpOJI, KMCIOPO, aMMHAK,
YTJIEKUCIBIN) B Ta00paTOPHH.
Cobuparot npubop Ui NOTyYEeHUs
ra3oB B JabopaTropuu

IIpakTHyeck
asi pabora Ne
1
«lomyuenue,
coOupanue u
pacrno3HaBaHH
€ ra3oB»
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3HaroT ocHoBHbIE nipaBuia Th.
OcBanBalT KauECTBEHHBIE PEAKIIUU HA
XJIOPU/IbL, CyAb(AThI, alleTaT-UOH U HOH
aMMOHMSL. OIpenenstoT 1o
XapaKTepHbIM CBOMCTBaM O€JIKH,
TJIFOKO3Y, TJIMLEPUH

IIpakTH4eck
asi pabora Ne
2 «Pemienue
AKCIIEPUMEHTA
JBHBIX 33724
Ha




uaeHTuUKaI
HIO0
OpraHUYeCKHUX
u
HEOPraHNYECK
HX BEIIECTB)»

34

ITonBenenue uToros
IIPOJIEIaHHOM paboThI 3a
roj

[ToaBOAAT UTOTH MPOJIEIaHHOMN pabOTHI
3a roji o0y4eHus Kypca XUMHH.
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