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OCcHOBaHWe: 7 IOATBEPXAAI IMosicHuTENbLHAS 3aITHCKA

3TOT AOKYMEHT CBOEW o o o o
S JEpodspaMMandigesaMun it 11 kimacca (yriayOJIeHHBIH yPOBEHB) SIBJISIETCS COCTABHOW YacThEO OCHOBHOM 0Opa3oBaTENBHON MPOTpaMMBbl

MecTonofoxeHue;

U DAAPAbOIAHA Ha OCHOBE HOPMATUBHBIX JIOKYMEHTOB!

WOH& N 273-®3 "O06 obpaszosanuu B Poccuiickoii Peneparun” ot 29.12.2012 1. (¢ ”BMEHEHUSIMH U JOIOJHEHUSIMHU);

o denepanbHOr0 roCyJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIApPTa CpPeAHEero oO0IIero oOpa3oBaHUs, YTBEPKACHHOro Mpukazom Ne413
MunuctepctBa obpazoBanusi 1 Hayku PD "OO yTBepkIeHWU (eaepalbHOrO TOCYJApPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEIHEro
obmero oopazoanus" ot 17.05. 2012 r. (C M”3BMEHEHUSAMH U JOTIOTHECHUSIMH );

e OcHOBHOI 00pa30BaTeNbHON MPOTrpPaMMbI cpefHero obmero obpazoBanuss MOV HimieeBckoro MHOTONpoGUIbHOTO JHIIES, YTBEPKACHHON
npukazom ymnest Ne 642-OJ1 ot 29.08.2019r;

e Jlporpammsl mo xumuu s obOueoOpa3oBaTenbHbIX yupexaeHui, aBropsl: WM. I'. OctpoymoB, A. C. boes, O. C. I'abpuensn — M.:
[Ipoceemnienue, cepus «llxomna Onera ["'abpuensna», 2011.

Pabowass mporpamma OpHEHTHpPOBaHa Ha WCHONb30BaHHE yueOHMka Xumusa. 11 xmacc. [lpodunbHbli ypoBeHb: YYeOHUK s
obmeobpaszoBarenbHbIX yupexaenuid / O. C. I'abpuensn, I'. I'. JIsicoBa - M.: [Ipoda, 2015

OcHoBHbBIE LE/IH Kypca:

e (opMHUpOBaHME yMEHHUS BHUAETh M IMOHMMATh IIEHHOCTh OOpa30BaHUs, 3HAYUMOCTh XMMHUYECKOTO 3HAHUSA S KaXKJOro 4eJoBeKa
HE3aBUCHUMO OTEro HpO(beCCI/IOHaJ'II)HOI\/'I ACATCIIBHOCTH, YMCHHEC pa3jinvaTb (1)aKTI)I " OOCHKH, CPABHUBATHE OLICHOYHBIC BBIBOABI, BUICTH UX
CBSI3b C KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPUEB C ONPEAENEHHON cucTeMoll ieHHocTeH, (hopMyarpoBaTh U 0OOCHOBHIBATh COOCTBEHHYIO
TIO3HIIHIO;

e (opMHUpOBaHHE ILEIOCTHOTO TPEACTABICHUS O MHpE, MPEACTABICHUS O POJIM XMMHU B CO3JaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHbl MHpa, YMEHHMsS OOBACHATH OOBEKTHI M IPOLECCHl OKPY’KaroLled eHCTBUTENbHOCTH (IPUPOAHOM, COLMANIbHOM, KYJIbTYPHOM,
TEXHUYECKOM CpG)II)I), HCIOJIB3YS JJIAA 9TOI0 XUMHWYCCKUEC 3HAHWA,

e TpUOOPETeHHE OmbITa Pa3HOOOpPAa3HOW NEATETLHOCTH, OIbITAa TIIO3HAHUS ¥ CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHTHOCTEH), MMEIOMIUX YHHBEpCAJbHOE 3HAUYEHUE JUIS pa3IMYHBIX BHJOB JEATEIBHOCTH - HABBIKOB peEIICHUs Mpoliiem,
NPUHATHS  pEUIeHWM, TMOHMCKa, aHaiu3a U o0paboTkM uHGOpMAalWK, KOMMYHHMKAaTHBHBIX HaBBIKOB, HAaBBIKOB H3MEpEHUI,
COTPY/AHHUYECTBA, 0€30MacCHOT0 OOPAIIEHHUS C BEIIECTBAMU B MIOBCEIHEBHON KU3HU

3agauu Kypca:

® OCBOCHME Ba)XHEHIINX 3HAHUN 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHUH, XMMUYECKOH CUMBOJIUKE;

® OBJIAJICHUE YMEHUAMHU HAOII0/1aTh XUMHUECKUE SIBICHHS, TPOBOIUTh XMMUYECKUN IKCIIEPUMEHT, IPOU3BOIUTH PAcYEThl HA OCHOBE
XMUMHUYECKUX (POPMYJI BEIIECTB M YPAaBHEHUH XUMUYECKUX PEaKIIHii;

® Da3BUTHE IIO3HABATEIIbHBIX MHTEPECOB U MHTEJIEKTYaIbHbBIX CIIOCOOHOCTEN B IpoIiecce MPOBEACHHSI XUMUUYECKOTIO SKCIIEPUMEHTA,
CaMOCTOATCIIbHOT'O an06peTeHmI 3HAHUN B COOTBETCTBHUH C BO3HHUKAaIOIIIUMHU KU3HCHHBIMUA HOTpCGHOCTSIMI/I;
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® BOCIUTAHHE OTHOLICHUS K XUMHUU KaK K OJHOMY U3 (yH/IaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY 00IIeUeIOBeUeCKOM
KYJbTYPBI;

® [pUMEHEHHE MMOJIYYCHHbIX 3HaHUN U YMEHUH /1J1s1 6€3011aCHOr0 UCIIOJIb30BAHUS BEIIECTB U MaTEPHAIOB B OBITY, CEIbCKOM XO3SHCTBE U Ha
MIPOU3BOJICTBE, PEILICHUS MPAKTHUYECKUX 3a/1a4 B IOBCETHEBHOM XKU3HU, MPEAYTPEKACHUS SIBJICHUN, HAHOCSIINX BPE]] 3/I0POBbIO YEJIOBEKA U
OKpYKaroliei cpene

B cootBercTBUM ¢ ydyeOHbIM 1aHOoM MOY HiieeBckoro MHOTONPOGUIBHOTO JHIes Ha M3ydyeHne XuMuH B 11 kiacce Ha yriyOJeHHOM
YpPOBHE TMpeaycMaTpuBaeTCs 5 4acoB B Hezelto,17(0 yacoB B ro/.

Pa3nen 1. [lnanupyemble pe3yJibTaThl 0CBOEHUSI Y4eOHOI0 MpeAMeTa
JIuunocmmuuie pezynomamot.
1) B IEHHOCTHO-OPHEHTALMOHHOMN cepe - UyBCTBO FOPAOCTH 32 POCCUICKYIO0 XUMUYECKYIO HAYKY, TYMaHH3M, OTHOILIEHUE K TPYAY,
L[EJIeYCTPEMIICHHOCTb;
2) B TpyZ0BO# cdepe - TOTOBHOCTh K OCO3HAaHHOMY BbIOOpY JajbHEiel o0pa3oBaTenbHOM U MPo(hecCHOHATBFHON TPAaeKTOPHUH;
3) B mo3HaBaTeNIbHOIN (KOTHUTUBHON, MHTEJUIEKTYaIbHOMN ) cpepe - yMEHUE YIIPaBIIATh CBOEH MO3HABATEIbHOM JEATENIbHOCTHIO.
Memanpeomemmnuie pe3yibmamnol.
1) ucnonp30BaHne YMEHUI U HABBIKOB Pa3IMUHBIX BUOB [T03HABATEIBHOMN EATEIbHOCTH, IPUMEHEHUE OCHOBHBIX METO/I0B MTO3HAHUS (CHCTEMHO-
MH(GOPMALMOHHBIM aHAIIN3, MOJIETUPOBAHKE) JUUIsl U3YUYEHUS Pa3IMUHBIX CTOPOH OKpY Karollel AeiCTBUTENbHOCTH;
2) UCIIOJIb30BAHNE OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONepaluii: GopMynrpoBaHUe TUIIOTE3, aHAINU3 U CUHTE3, CPaBHEHUE, 00001IeHNE,
CUCTEMAaTHU3allMsl, BBIIBJICHUE IPUYUHHO-CIICACTBEHHBIX CBS3€H, IOUCK aHAJIOTOB;
3) yMeH1e TeHepupoBaTh UIEU U ONPEAEIATh CPEICTBA, HEOOXOIMMBIE JUISl UX pealu3aluy;
4) ymeHue onpeAessaTh LU U 3a/1a41 JesITeIbHOCTH, BBIOMpATh CPEICTBA peaTU3aliy LEeJIN U IPUMEHATh UX Ha PAKTUKE;
5) UCTIOTIB30BAaHUE PA3IMNYHBIX HCTOUYHUKOB IS MTOJyYE€HUsI XMMUUYECKON HHPOpMAaIINK, TOHUMAaHUE 3aBUCUMOCTH COAEepKaHUS U (OPMBI
npeJcTaBiIeHus HHPOPMALIUK OT 1ieJiel KOMMYHHUKAIMH U ajipecaTa.
Ilpeomemmwie pe3yromameol:
Boinycknuk na y2nyoneHnom ypoene Hayuumcsa:
— pacKpbIBaTh Ha MPUMEPAX POjib XMMHUHU B (POPMUPOBAHMM COBPEMEHHOW HAy4YHON KapTHUHBI MHMpa M B MPAKTUUYECKOHN AESITETbHOCTH YelOoBeKa,
B3alMOCBA3b MEKYy XMMHUEN U JPYTUMH €CTECTBEHHBIMU HayKaMU;
— WUTIOCTPUPOBATh Ha MPUMEpaxX CTAaHOBJIEHUE U SBOJIIOIMIO0 OPraHUYECKON XMMUH KaK HAyKH Ha Pa3IMYHbIX HCTOPUUYECKHX ITAIax €€ Pa3BUTHUS;
— YCTaHABJIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIY CTPOEHHMEM aTOMOB XMMMUYECKHX JJIEMEHTOB M NEPUOAMUYECKHM M3MEHEHHEM CBOMICTB
XUMHYECKUX 3JIEMEHTOB U UX COCIMHEHUHN B COOTBETCTBHHU C MOJIOKEHUEM XUMHUUYECKUX 3JIEMEHTOB B IEPUOANYECKON CHCTEME;
— AHAJIM3UPOBATh COCTaB, CTPOCHHWE WU CBOWCTBA BEILIECTB, IPHUMEHAS IOJOXKEHUS OCHOBHBIX XUMUYECKUX TEOPHH: XMMHUYECKOTO CTPOECHMS
OpraHnyeckux coeauHeHuit A.M. ByTiepoBa, cTpoeHHs aTroMa, XMMHUYECKON CBSI3H, SJEKTPOJUTHUYECKON IHCCOLMAIMA KHCJIOT U OCHOBAHUMU;
YCTaHABJIMBATh IPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXK/ly CBOMCTBAMH BEIIECTBA U €TI0 COCTABOM U CTPOEHUEM;



— IPUMEHSTD NPaBUJIa CUCTEMAaTHYECKONH MEXAYHAPOIHOW HOMEHKIATYPhI KaK CPeJCTBa Pa3IMYCHUs U UACHTU(UKAIIMY BEIECTB MO UX COCTAaBY U
CTPOEHHIO;

— COCTaBJISITh MOJIEKYJISIPHBIE M CTPYKTYpHbIE (POPMYJIbI HEOPraHMYECKUX U OPraHMYECKHUX BEIIEeCTB KaK HOCHUTENeH MHPOpMAIMH O CTPOSHUU
BELIECTBA, €0 CBOMCTBAX U MPUHAJUIEKHOCTH K ONPEIEIIEHHOMY KJIacCy COEIMHEHUII;

— OOBACHATH MNPUPOLY M CHOCOOBI 00pa3OBaHWs XUMHUYECKOW CBSI3U: KOBAJICHTHOM (MOJSPHOM, HEMOJSPHOM), HOHHOM, MeTauIMYecKoil,
BOJIOPOJHOM — C LIEJbIO ONPEAETICHUS XUMUYECKOW aKTUBHOCTH BEILIECTB;

— XapakTepu3oBaTh (PU3MUYECKHE CBOICTBA HEOPraHMYECKHMX M OPraHUYECKUX BEIIECTB M YCTaHABJIMBATh 3aBUCUMOCTH (DM3MUECKUX CBOWCTB
BEUIECTB OT THUIA KPUCTAIUIMYECKON PEHIETKH; — XapaKTepU30BaTb 3aKOHOMEPHOCTHM B M3MEHEHMM XMUMHYECKMX CBOWCTB IPOCTBIX BEILECTB,
BOJIOPOJHBIX COSAMHEHUIA, BBICIIUX OKCHUIOB U THAPOKCHJIOB;

— IPUBOJIUTH IPUMEPHl XUMUYECKUX PEaKLUi, paCKpPhIBAIOIINX XapaKTEpHbIE XMMHUYECKHE CBOMCTBA HEOPraHMUYECKHUX U OPraHUYECKUX BEIIECTB
M3YYEHHBIX KJIACCOB C IENbI0 UX UACHTU(DUKAINY U 00BSCHEHHS 00JIaCTH IPUMEHEHUS;

— OIpEAEATh MEXaHU3M PEaKIMM B 3aBUCHMOCTH OT YCJIOBHI MPOBEACHUS pEaKkLUU U IMPOrHO3HPOBATh BO3MOYKHOCTH IMPOTEKAHUSI XUMUYECKUX
peaxkiuii Ha OCHOBE TUIIA XUMUYECKOU CBSI3U M aKTUBHOCTU PEarcHTOB;

— YCTaHABJIMBATh 3aBUCUMOCTb PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUN OT XapaKTepa B3aUMHOTO BIMSHHS aTOMOB B MOJIEKYJax C
L[eJTbI0 IPOTHO3UPOBAHUS MTPOIYKTOB PEAKIUY;

— YCTaHaBJIHMBATh 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH pEaKIH W CMEUICHHS XHMHUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (DAaKTOPOB C IENBIO
OIIpEEIEHUS ONITUMAJIBHBIX YCIIOBUI MPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

— YCTaHaBJIMBAaTh T€HETUYECKYIO CBA3b MEXAY KJIacCaMH HEOPraHMYeCKHX M OpPraHMYeCKHUX BEUIECTB Ui OOOCHOBAaHUS MNPUHIMIHAIBHON
BO3MO>KHOCTH TOJTYYEHHsI HEOPTaHUYECKUX U OPraHUYECKUX COCIMHEHUH 3aJaHHOT0 COCTaBa U CTPOCHHS;

— NOJ0OMpaTh peareHThl, YCIOBUS U ONPEAENATh MPOAYKThl peakiuil, MO3BOJSIOLUIMX pPEan30BaTh Ja0OPATOPHbBIE M MPOMBIIUIEHHBIE CIIOCOOBI
MOJTYYEHUSI BAXKHEUILINX HEOPIraHUUYECKUX U OPTAaHMUECKUX BEILECTB;

— OMPEEINIATh XapaKTep Cpebl B pe3yabTaTe TUApOJIN3a HEOPraHMYECKUX U OPTaHMYECKUX BEUIECTB U MPUBOAUTH MPUMEPHI THIPOJIN3a BEIIECTB B
MOBCEIHEBHOM JKU3HU UelloOBeKa, OMOJIOrHYeCKHX OOMEHHBIX Mpolieccax M MPOMBIIUIEHHOCTH;

— TPUBOJUTH NPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEAKIMA B MPUPOJE, MPOU3BOACTBEHHBIX IpolLleccaX M >KU3HENEATEIbHOCTH
OpPraHHU3MOB;

— 000CHOBBIBaTh MPAKTUYECKOE UCIIOJIb30BAHNE HEOPTAHUYECKUX U OPraHMUECKUX BEIIECTB U UX PEAKIMI B MPOMBIIUIEHHOCTH U OBITY;

— BBINOJIHATh XMMHYECKMM HKCIIEPUMEHT IO PACIO3HABAHMIO M IIOJIyYEHHUIO HEOPraHMYECKMX M OPraHMYeCKHX BEIIECTB, OTHOCSIIMXCSA K
Pa3IMYHbBIM KJlaccaM COEIMHEHU, B COOTBETCTBHHU C MPaBUJIaMH U MpueMaMu 0e30MacHoil paboThl ¢ XMMUUYECKHMH BEIECTBAMH U J1a00paTOPHBIM
000pyJIOBaHUEM; — IPOBOAUTH PAcCUeThl Ha OCHOBE XHUMMUYECKHX (OPMYJT W YpPaBHEHUH peakIUii: HaXOXICHHE MOJEKYISIpHOU (OpMyJIbI
OpPraHMYECKOT0 BELIECTBA IO €ro MJIOTHOCTH W MAaCCOBBIM JOJISIM AJIEMEHTOB, BXOJSALIMX B €r0 COCTaB, WIM MO MPOAYKTaM CTOpPaHUs; pacdyeThbl
MaccoBOM J10JM (Macchl) XMMUYECKOT'O COEJTUHEHUSI B CMECH; pacdyeThl Macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOIAYKTOB PEaKIMH, €CIU OAHO U3
BEIIECTB JJaHO B M30BITKE (MMEET MPUMECH); PacueThl MAacCOBOM MJIM OOBEMHOM J10JIM BBIXO/1a MPOAYKTa PEAKIIMH OT TEOPETHUYECKH BO3MOXKHOTIO;
pacueTsl TemIoBoro 3¢ (dekra peakiuy; pacueTbl 00bEMHBIX OTHOLICHUN ra30B MPU XUMHUECKUX PEaKIUIX; pacueThl Macchl (00beMa, KOJHMUECTBA
BElIECTBA) MPOJYKTa peakliu, €ClIM OJJHO U3 BEILECTB AaHO B BUJE PACTBOpA C OMPEIEIIEHHON MacCOBOM 10JIel paCTBOPEHHOTO BEIECTBA;



— WCIOJIB30BaTh METOJbl HAyYHOTO MO3HAHUS: aHAJIM3, CUHTE3, MOJICIMPOBAHUE XMMHUYECKUX IPOIECCOB U SIBICHUH — MPU PEIICHHH Y4eOHO-
MCCIIEIOBATENIBCKUX 3aJ1a4 110 U3yYSHHIO CBOMCTB, CIIOCOOOB MOMYYSHHS U PACIIO3HABAHMS OPraHUYECKHUX BEILECTB;

— BJIAJICTh IpaBIJIaMK 0€3011acHOTr0 0OpAIEHUS ¢ €IKUMH, TOPIOYNMH U TOKCHYHBIMU BEIIECTBAMHU, CPEJICTBAMH OBITOBOW XUMHH;

— OCYUIECTBJISTh MOUCK XMMUYECKON HH(OPMAINH 110 HAa3BaHUAM, UICHTU(UKATOPAM, CTPYKTYPHBIM (DOpMyJiaM BEIECTB;

— KPUTHYECKU OIICHUBATh M HWHTEPIPETUPOBATH XMMHUYECKYI0 MH(POPMAIHMIO, COAEPIKALIYIOCS B COOOIIEHUSIX CPEICTB MAacCOBOM MH(OpMAIWH,
pecypcax MHTepHeTa, HAyYHO-TIOMYJSPHBIX CTaThsX C TOYKU 3PEHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IIENSX BBIABICHHS OIIMOOYHBIX
CY)XIeHUH 1 HOPMUPOBAHUS COOCTBEHHOH MO3HUIINY;

— YCTaHaBIIMBaTh B3aWMOCBS3M MEXAy (hakTaMu W TEOpHeW, NPUYMHOM M CIIEACTBUEM IpU aHAINW3€ NMPOOJIIEMHBIX CHUTyallMid W OOOCHOBAaHHU
NPUHUMAEMbIX PEIICHUH Ha OCHOBE XMMUYECKUX 3HAHUH;

— TIPEACTABJIATH MYTH PEHICHUS TTI00ANBHBIX MPOOJIEM, CTOSIIUX Mepe] YeI0BEYECTBOM, U MEPCIEKTHBHBIX HAIPABICHUH Pa3BUTHS XUMHYECKUX
TEXHOJOTUH, B TOM YHCJI€ TEXHOJOTHUI COBPEMEHHBIX MAaTEpPHAJIOB C PA3IMYHON (PYHKIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX MCTOYHHKOB CBIPHS,
nepepadOTKU U YTHIIN3AIUH TPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

Buinycknuk na yenyoneHnom ypoene noayuum 603MONCHOCHb HAYYUMbCA .

— opmynuposams yeub UCCIE008aHUS, 8bI0BUSAMNb U NPOBEPAMb IKCNEPUMEHMANLHO SUNOME3bl 0 XUMUYECKUX C80UCMBAX 6eujecms Ha OCHOBE UX
cocmasa u cmpoenus, Ux ChoCOOHOCMU 6CMYNAMb 8 XUMU4IeCKue peakyuu, 0 Xapakmepe u nPOOYKMax paziuiuHblx XUMUYeCKUx peaKyutl;

— CamMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUEe IKCNepUMeHmbl ¢ coOn00eHueM npasuil 6e30nachol pabomol ¢ 6eujecmeamu u
1abopamopHviM 060pYO008aHUEeM;

— UHMeEpnpemuposamsb OaHHble 0 COCMABe U CMPOEHUU 8eWeCms, NOYYEeHHble C NOMOWbIO COBPEMEHHBIX PUSUKO-XUMUYECKUX MEMOO08;

— ONUCHIBAMb COCMOAHUE IIEKMPOHA 6 AMOMe HA OCHOBE COBDEMEHHBIX KBAHMOBOMEXAHUYECKUX NPeoCmagieHull 0 CMpoeHuu amoma Ons
00bACHeHUs pe3yIbMmamos CReKmpaibHo20 AHAIU3A 8eUeCms;

— XApaxkmepuzo8amv poib A30MoCOOEPHCAUUX 2eMEPOYUKTULECKUX COCOUHEHUL U HYKIEUHOBLIX KUCIOM KAK GANCHEUUUX OUONOUYECKU AKMUBHBIX
geujecma;

—  NPOCHO3UPOBAML  BO3MONCHOCTL  NPOMEKAHUS  OKUCTUMETbHO-860CCMAHOBUMENbHBIX — PeaKyull, AeHCaujux 6 OCHO8e NPUPOOHbIX U
nPOU3800CMEEHHBIX NPOYECCO8.

Pasznea 2. Copep:xanue yueOHOro npeamera
OcHognbie ceedenuss 0 cmpoeHuu amoma. SIapo: MpOTOHBI U HEUTPOHBL. M30TOMBI. DIEeKTPOHBI. DIIEKTPOHHAS 000I04YKa. DHEPreTUUECKUN
ypoBeHb. OCOOEHHOCTH CTPOSHUS STEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 4-T0 U 5-T0O TIEPHOI0B Niepuoaudeckoit cuctemsl J[.M.Menneneera
(mepexoaHbIX deMeHTOB). [loHsATHE 00 opOUTansX. S- u p — opOUTANIU. DAEKTPOHHBIC KOHPUTYPAIIMH ATOMOB JIEMEHTOB
Ilepuoouueckuti 3akon u nepuooudeckas cucmema xumudeckux anemenmos J{. 1. Menoeneesa u cmpoenue amoma.
Otkpsitue J[. 1. MenneneeBbM nepuoanyeckoro 3akoHa. [lepuoaudeckas cucrema xumudeckux snemenToB Jl. M. MenneneeBa — rpadudeckoe
0TOOpakeHHEe MEePHOJNIECKOro 3akoHa. dusnueckuii CMbICT TOPSAIKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB TPYMIIBI U 1epuo/ia. BaneHTHbie
OJICKTPOHBI. HpI/I‘-II/IHBI U3MEHEHU METAJUINYCCKUX U HEMETAJUINYECKUX CBOMCTB DJIEMEHTOB B rpymnmax u rnepuoaax (FHaBHbIX HOI[prrIH).
[TonoxxeHue BoIOpoAa B IEPUOANYECKON CHCTEME. 3HAYEHUE MEPUOIUUECKOTO 3aKOHA U MEPUOIMYECKON CUCTEMbI XUMUYECKHUX deMeHTOoB J[. M.
MeHeneesa i pa3BUTUSA HAYKU U IOHUMAHUs XUMUYECKON KapTUHBI MUPA.



Honnas xumuueckas céa3wb. Katnonsl u annonsl. Kiaccugukanus nonos. Monnsle kpuctaummyeckue peretku. CBoicTBa BEIECTB C STUM THIIOM
PELIETOK.

Koesanenmmnas xumuueckas céa3b. DNEKTpoOTpULATENBHOCT. [loNsipHas n HenosipHas KoBaneHTHas CBA3b. Junomns. [lonsapHoCTs CBSA3M U
HOJISIPHOCTD MOJIeKyJIbl. OOMEHHBIN U JOHOPHO-AKIETITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBsA3H. KpHcTanmanueckue pemeTKy BemecTB ¢
KOBAQJICHTHOM CBS3bI0: aTOMHAs U MOJIEKYJIsipHasi. CBOMCTBA BELIECTB C STUMHU TUIIAMU PELIETOK.

Memannuyeckasn xumuyeckas céa3b. OCOOEHHOCTH CTPOCHHUS aTOMOB METAJUIOB. MeTaJuTMuecKasi XMMHUECKasi CBSI3b M METaJUTMYecKast
KpUCTaJUIM4ecKas perierka. CBONMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK

Booopoonas xumuueckas céazvb. MeXMONEKysipHAs M BHYTPUMOJIEKYJISIpHAs BOJOPOIHAS CBSA3b. 3HAUCHNE BOJOPOJHOM CBSI3U JUIsl 00pa3oBaHuUs
CTPYKTYp OHOIOJIIMMEPOB.

Ionumepwi. Opranndeckue nosmumepsl. [lnacrmacca. buononumepst. Tepmoriactel. Bonokna. Heopranuueckue BosiokHa. MuHepaibHbI€ BOJIOKHA.
T'azoobpasnoe cocmosinue gewgecmaa. Tpu arperatHbIX cocTOSTHUS BOIbl. OCOOEHHOCTH CTpOEHUs Ta30B. MosipHbIA 00BeM ra3000pa3HbIX
BemecTB. [IpuMepsl ra3000pa3HbIX TPUPOIHBIX CMECE: BO3AYX, IPUPOIHBIN Ta3. 3arpsi3HeHne aTMOc(hephl (KUCIOTHBIE T0XK M, TAPHUKOBBIN
addekr) u 6opnda ¢ Hum. [IpencraButenu razo000pa3HbIX BEIMIECTB: BOJAOPO, KUCIOPOJ, YITIEKUCIBIN Ta3, aMMHUakK, dTHIIEH. VX momyuenue,
coOupaHue, pacrio3HaBaHUE.

Kuoxoe cocmosinue sewgecmaa. Bona. Ilorpebnenue Bosl B ObITY ¥ Ha TPOU3BOJACTBE. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.
MuHepabHbIe BOJIBI, MX HCIIOJIb30BAHUE B CTOJIOBBIX M JIEYEOHBIX HessiX. JKUIKuEe KpUCTAIUIBI U MX IPUMEHEHHUE.

Teepooe cocmoanue sewyecmsea. AMopQHBIE TBEp/Ible BEIIECTBA B IPUPOJIE U B KU3HH YEJIOBEKA, X 3HaUeHUE U puMeHeHune. Kpucramnnueckoe
COCTOSIHME BEILIECTBA.

Hucnepcnvie cucmemul. I1oHsATHE O JUCTIEPCHBIX cucTeMax. [lucniepcuoHHas cpeia u aucnepcHas ¢gasza. THIBI IUCIEPCHBIX CUCTEM M UX 3HAYCHHE B
MIPUPOJIE U )KU3HM YesoBeKa. ['pyOoncrepcHble CUCTEMBI: SMYJIbCHUHU, CYCIIEH3UH, a3p030JId. TOHKOANUCIIEPCHBIE CUCTEMBI : 301U U T'EJIH.

Cocmas eewgecmea u cmeceil. BelecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA cocTaBa BenlecTsa. [lonsaTue «nomsa»
1 €€ pa3HOBUIHOCTHU: MaccoBas (0151 3JIEMEHTOB B COEIMHEHUH, J10JI1 KOMIIOHEHTOB B CMECH — JI0JIs1 PUMeECEH, J10JI1 paCTBOPEHHOI'O BELIECTBA B
pactBope) U o0beMHas. [0 BBIXOAA MPOAYKTA pEaKIMKi OT TEOPETUYECKH BO3MOKHOTO.

Peaxyuu, uoywue 6e3 usmenenus kavecmseHHo20 cocmasa eewecms: alaoTPOINs, aJNIOTPOIHbIE BUI0M3MeHeHus. [[puunHbl annorponuu Ha
npuMepe MoK KUCI0poaa, yriepoaa u Gpocdopa. O30H, ero OMoIoruuecKas pois.

Peaxyuu, uoywue c usmenenuem cocmasa sewjecmsa. Peakuuu pa3inoxeHusi, COeIMHEHNUs, 3aMelleHNs, 0OMeHa B HEOPTaHUYECKOW 1
OpraHudeckoi xumuu. Peakunu sx30- u sH0TepMUdeckre. TernoBoi a3 pekT XuMruueckux peakuuii. TepmMmoxumuueckue ypaBHeHus. Peakuuu
TOpEHNs, KaK YaCTHBINA CIydal HK30TEPMHUYECKUX PEAKLIAMN.

Ckopocmb xumuueckux peaxyuiu. ITonsiTe o ckopoctu peakuu. @akTopbl, BAUAIOLME HA CKOPOCTh XMMUUYECKOM peakluu: IpUpoia
pearvpymoIrx BellecTB; TeMIepaTypa; KOHIEHTpalus U KaTaiu3zaropa. Peakunu romo- u rereporennsie. [loHaTre o katanuse U KaTaln3aTopax.
®depMeHTHI Kak OHMOJOTMYECKHe KaTalau3aTopbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHHMS.

Obpamumocmo xumuueckux peaxyuti. Heodpatumplie u oOpaTuMble XUMHUYecKue peakuuu. [Tonstue o xumuueckoM paBHoBecud. CriocoObl
CMEIICHNUS XMMUYECKOT0 paBHOBECHS Ha IIpUMepe CuHTe3a aMmMuaka. [TonaTue 06 OCHOBHBIX HayYHBIX MPUHIIMIIAX TPOU3BOJICTBA HA TIpUMeEpe
CUHTE3a aMMHAaKa WU CEPHON KHUCIIOTHI.



Ponb 600061 6 xumuueckoii peakyuu. ictunnbie pacTBOpbl. PacTBOPUMOCTD U KaccuPUKAIUS BEIIECTB [0 3TOMY IIPU3HAKY: PACTBOPUMBIE,
MaJlOpacTBOPUMBIE U HEPACTBOPUMBIE. DJIEKTPOIUTHI U HEIJIEKTPOIUTHI. DIIEKTPOJIIUTHYECKas nucconuanus. Kuciorsl, coy, OCHOBaHUS B CBETE
3IEKTPOJUTUYECKON AUCCOLMAMN. XUMHYECKUE CBOMCTBA BOJbI: B3aNMOJICHCTBUE C METAJUIAMH, OCHOBHBIMHU U KUCJIOTHBIMU OKCHJIAMH,
pasnoxxeHue u 00pa3oBaHUE KPUCTAIUIOTUAPATOB. Peakiuy rugpatauy B OpraHMuecKOl XUMHH.

T'uoponus opeanuueckux u Heopearnuweckux coeounenuti. Heodparumerit runponns. OO6paTUMbIN THIPOIN3 Coeil.] uapoan3 opraHnuecKux
COEMHEHM U €ro NPaKTUUECKOE 3HAUECHUE AJIs IOJyUYEHUs THIPOIU3HOrO CIIMPTa U MblIa. bruosorndeckas poJib rMApOJIN3a B INIACTUYECKOM U
SHEPreTHYEeCKOM OOMEHE BEIIECTB U YHEPTHH B KIIETKE.

OxucnumenvHo-6occmanosumenvHule peakyuu. CteneHb okucineHus. OnpeaeneHne CTereHn OKUcIeHus no Gopmyie coeaunenus. [lonstue 06
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaklusax. OKUCIeHUEe U BOCCTaHOBIIEHHE. OKUCINUTENb U BOCCTAHOBUTEIb.

Onekmpoau3. INEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN MpoIecC. DIEKTPOIN3 PACIIaBOB U PACTBOPOB HA IPUMEPE XJIOPHUIA HATPHUSL.
[IpakTHueckoe MpUMEHEHHUE IEKTPOIIN3a. DINEKTPOIUTUUECKOE TIOJTYUCHHE ATTFOMUHUS.

Memannwi. B3aumoeiicTBre METaUIOB ¢ HEMETAJJIaMu (KUCTIOPOAOM, TaJIoreHaMu, cepoit). B3anmoielicTBHE MIETOYHBIX U IEI0YHO3EMETbHBIX
METAaJUIOB C BOJOM.3JIEKTPOXUMHUYECKUI Psijl HANPSYKEHU MeTaluioB. B3anMoeiicTBre METaIOB € pacTBOPaMH KUCIIOT U COJEi. AJIFOMOTEpMHUS.
BsanmopneiicTBust HaTpus ¢ 3TaHoNoM U (eHosoM. Koppo3ust meramioB. [ToHATHE 0 XUMHUYECKON U SJIEKTPOXUMHUYECKAsT KOPPO3UU METAILJIOB.
Crioco0sl 3a1UThl METAILJIOB OT KOPPO3HH.

Hememannwi. CpaBHUTEIbHASL XapaKTEPUCTHUKA TaJIOTEHOB KaK HanOoJiee THITMYHBIX MPEICTaBUTENe HeMeTaioB. OKUCINTETbHBIE CBOHCTBA
HEMEeTaJlIoB (B3auMOJICHCTBHE C METaJIIaMU U BOJIOPOZIoM). BoccTaHOBHTENBbHBIE CBOMCTBA HEMETAILIOB (B3aUMOAEHCTBHE ¢ Ooee
ANEKTPOOTPHUIATEIbHBIMUA HEMETAJIJIAMH U CIOXKHBIMU BELIECTBAMU-OKUCITUTENISIMU.

Kucnomur opeanuyeckue u neopeanuyeckue.Knaccupukarus kuciaot. O6mmue cBONCTBAa KUCIOT: B3aUMOACHCTBUE C METAJUIAMH, C OCHOBHBIMU
OKCHJIaMH, C aM(pOTEPHBIMU OKCHJIaMU U TUAPOKCUIAMHU, C COJISIMHU, 00pa30BaHue CIOKHBIX 3(pupoB. OcOOEHHOCTH CBONCTB KOHIIECHTPUPOBAHHOM
CEPHOMU U a30THOM KUCIIOT.

Ocnosanus opeanudeckue u Heopeanuyeckue.OCHOBaHUS, UX KiaccupuKaus. XMMHUUECKHE CBOIICTBA OCHOBAHM: B3aUMOJIEHCTBUE C KUCIIOTaMH,
KHMCIIOTHBIMH OKCHJIAMU U COJIIMU. PaziioskeHne HepacCTBOPUMBIX OCHOBAHUM.

Conu. Knaccudukanms cosneit: cpeHue, KUCible, OCHOBHbIE. XUMUYECKHUE CBOWCTBA COJICH: B3aMMOIEUCTBUE C KUCIIOTAMH, IIEI0YaMHt, METaNIaMH
u consamu. [IpencraButenu coneit 1 ux 3HadeHue. XJI0pUI HATpHs, KapOOHAT Kayblus, pocdar Kaablus (CpeAHNe CONN), THAPOKapOOHAT HATPHS U
aMMOHU4 (KUCJble con), Thuapokcokapoonat meau(ll) — manaxut (ocHOBHas conb). KauecTBeHHbIE peakliMK Ha XJIOpUA-, Cylbdar- 1 kapOoHAT-
aHMOHBI, KAaTHOHBI aMMoHws, xkene3a (I1) u (IID).

I'enemuueckas c6s3b MexHcOy Kaccamu op2aHudeckux u Heopeanudeckux coeounenutl. IIoOHATHE O TEHETUYECKOW CBA3M U F€HETUYECKUX psaxX B
HEOPraHWYECKON ¥ OpraHM4ecKoi XUMHHU. | 'eHeTnueckue psabl MeTallla, HeMeTalia. [ eHeTnueckue psiibl U TeHETUYECKas CBA3b B OPraHUYECKOM
XUMHH.



Paznen 3. TemaTH4eckoe IIAaHUPOBaHUE

Ne Pa3aesbl 1 TeMbI IPOrpaMMbl Bcero yacon B ToM yuncie KonTpoibHbie
/1 padoThbI
Ypokn JI/PII/P
IKCKYPCHH H T.II
1 |Cmpoenue sewiecmesa. Bewecmea u ux cucmemot 32 30 1 1
2 |Yuenue o xumuueckux peaxyusax 54 51 1 2
3 |0630p xumuueckux nemenmos u ux coeOuHeHu 64 57 6 1
Ha ocnose nepuoduueckoil cucmemol
4  Xumusn 6 Haweil Hcu3Hu 20 18 2 0
UToro: 170 156 10 4




MpwunoxkeHue

KaHEHAapHO-TEMaTM‘-IECKOE naaHnposaHue

Ne TEMA Kou-Bo [aTa npoBeneHus
n/n 4acoB 10 IVIAHY | 1o ¢akry
Pazoen 1. Cmpoenue eewyecmea. Bewyecmea u ux cucmemut (32 u)
Tema 1. OcHOBHBIE NOHATHS U 3aKOHBI XUMuH. CTpoenue atoma (12 1)
1 OcHOBHbIE OHATUS XUMHH
2 CrexroMeTpHIECKUEe 3aKOHBI
3 Pemenvie 3a1a4 Ha BEIYHUCIICHUS C UCITOJIb30BAHUEM CTEXHOMETPHUICCKUX 3aKOHOB
4 OcCHOBHBIE CBE/IEHUS O CTPOCHUHU aTOMa
5 CocraBrieHne eKTPOHHBIX (POPMYI U CXEM aTOMOB
6 [Teproanyeckuii 3aK0H U IEPUOANUECKAS CUCTEMA B CBETE MJIEKTPOHHOU TEOPUH
7 XapakTepuCTUKA 3JIEMEHTOB 10 MOJIOKEHHUIO B EPUOJIMYECKON CUCTEME
8 OO6mas xapakTepucTUKa S-, P-3JIEMEHTOB
9 Oo6mias xapaktepucTrka d-, f- amemeHToOB
10 [TonoxkeHne METAIITMYECKUX U HEMETANIMYECKUX AJIEMEHTOB B TIEPUOMUYECKOM crcTeMe
11 O0600611eHre 3HaHUH TI0 TEME
12 Pemenne pacueTHbIX 33729
Tema 2. Ctpoenue BemecrBa (11 1)
13 XuMHuuecKkas CBI3b U €€ BUIbl. BaJIEHTHOCTE.
14 KoBasienTHast XuMu4eckas CBsA3b. XapaKTEPUCTHKH, MEXaHU3MbI 00pa30BaHUS




15

I/IOHHaﬂ, MCTAJUIMYCCKasa U BOAOpOaHAs CBA3U

16 AMOp(hHOE U KPUCTAIUTMYECKOE COCTOSIHUE BEIECTBA.
17 THUIBI KPUCTAIIINYECKUX PELIETOK
18 Kommiekcubie coequnenusi. CTpoeHUE 1 HOMEHKJIATypa
19 KomrnekcHbie coequnenus. J{uccouunanus 1 3HaueHue
20 MHuoroo6pasue BelecTB B OKpy:KarolieM Mupe. SBjieHne aljioTpONnun
21 MHuoroo6pasue BEIecTB B OKpYyKaroImeM Mupe. SIBJieHne n3oMepun
22 DNeMEHTOPraHUYeCKHe COSTUHEHUS U UX POJIb B )KH3HU YEJIOBEKA
23 O06o00uieHne 3HaHmii O Teme 2
Tema 3. BemectBa n ux cucremsi (10 4)
24 Yucrele BEIECTBA U CMECH
25 JlucniepcHbi€ U KOJUIOUIHBIE CUCTEMBI
26 Hcrnnnsle pactBopbl. PacTBopuMocTs Bemectsa. [Iokazarenu pacTBOpUMOCTH BELIECTBA
27 Crioco0ObI BRIpOKEHHS KOHIIEHTPAIUU PAaCTBOPOB.
28 Pemenue 3ana4y Ha pacTBOpEI
29 YPOBHU XMMHUYECKOW OPraHU3allMU BEILIECTB
30 IIpakTnueckas padora Ne 1. [Ipurorosienue pactBopa ¢ 3aJaHHON MOJISIPHON
KOHIEHTpalHen
31 OO01mue cBeIeHNA 0 KOJUIOUIHBIX CUCTEMAaX
32 O0o001eHre 3HaHUH 110 TeMaMm 2, 3
33 Kontpoabnas padora Ne 1
Pazoen 2. Yuenue o xumuueckux peaxyusax (54 1)
Tema 4. OcHoBbI XUMHUYecKOH TepMoauHaMuKu (10 1)
34 Tennosie a¢dexTr peakiuii. JHTaNBIUA. [IepBbIil 3aKOH TEPMOTUHAMHUKN
35 TepMoxuMuyeckue ypaBHEHUS. BBIUUCIIEHUS IO TEPMOXUMHYECKUM YPaBHEHUSIM.
36 3akoH ['ecca
37 DHTpONHS KaK Mepa HEYTOPSTOUYEHHOCTH B CUCTEME
38 BTopoii 3akoH TepMOIMHAMUKH. MI3MEHEHHE SHTPONNHU B XUMUUECKUX PEAKIIUAX
39 Ouneprus [ m60ca.




40

[IporHo3upoBanue BO3MOKHOCTEH OCYIIECTBICHUS PEAKIIHIA

41 Pemenue 3aia4 Ha onpeesieHne BO3MOKHOCTH CaMOIIPOU3BOJIBHOIO IPOTEKAHUs IIpoLecca
42 TepMonrHaMyKa HEpaBHOBECHBIX ITPOLIECCOB
43 O6o00menne 3Hanmit Mo Teme 4
Tema 5. KuneTnuyeckue NOHATHA U 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX peakuuid (14 1)

44 CKOpOCTh XMMHUYECKUX PEAKITUH.
45 BnusiHre Ha CKOPOCTh PeaKIMU PA3ITUIHBIX (PaKTOPOB
46 3aKoH JIEHCTBYIOIINX Mace
47 Brrumcnenus ¢ UCIOIb30BaHUEM 3aKOHA JCHCTBYIOMNX Macce U npaBuia Baat-I'odda
48 Karanm3 u kataan3atopsl.
49 MexaHu3M J1eHCTBHSI KaTalIU3aTOPOB
50 depMeHThI KaK OMOJIOrMYECKUE KaTalu3aTophbl
o1 Xumuueckoe paBHoBecHe. KoHcTaHTa paBHOBECHS.
52 Cwmenienne xumuueckoro paHosecus. [Ipunnun Jlelllatense
53 IIpakTnyeckas padora Ne 2. BisHue ycinoBuil Ha CKOPOCTh PEAKIIMU
54 IIpocTeie n Cl0XHBIE PEAKIIUU
55 Pemenue pacueTHbIX 3a7a4
56 O0001menne 3Hanui Mo TeMam 4, 5
S7 KonTtpoubnas paGora Ne 2

Tema 6. PacTBopsI 371eKTPONTOB. Peaknuu B pacTBOPax 3/1eKTPOJINTOB. OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIC peakuuu (30 1)
58 Teopus 2nEKTPOIUTHUECKOHN TUCCOLMALIAN
59 [Iporonutnyeckas teopust bpéncrenaa-JIoypn
60 CurbHBIC U clTa0bIe AJIeKTPOSUTEI. CTENeHb M KOHCTAHTa JINCCOIHAIIAN
61 Peakmun nonHoro ooMena.
62 KucinoTHO-0CHOBHBIE B3aUMOJEHCTBHS
63 Nonnoe npounssenenue Boasl. [lonstue o pH pactBopa
64 Nupukaropel. UTHTEpBabl IEpexo/1a OKPACKU HHANKATOPOB.
65 Pemrenne komnyecTBEHHBIX 3a/1a4 HA PACTBOPHI
66 I'nponn3 HEOPraHUYECKUX BEILLECTB.




67

Brnsane BHEITHHX (baKTOpOB Ha CTCIICHBb THUAPOJIMU3a

68 I'aponu3 opraHMYECcKUX BEIIECTB
69 OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.
20 CocraBieHre ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOIOM
AJEKTPOHHOTO OasaHca
71 Tunsl OKUCIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIIHI
72 @DakTopHI, ONpEACIAIONINe HAPABICHHE OKUCIUTEIFHO-BOCCTAHOBUTEIbHBIX PEeaKIIUi
73 OKHUCINTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B PACTBOPAX.
74 BrimonHenue ynpakxHeHUI Ha COCTaBIICHUE OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEaKIUiA.
75 XUMUYECKHE UCTOYHUKH TOKA. DIEKTPOJAHbBIE MOTEHIHAIIBI.
76 YcTpoiicTBO 1 paboTa ralbBAHMYECKOTO dJIeMEHTa
77 Hampasnenue caMonpon3BOIbHOTO MPOTEKAHHS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA
78 DIEKTPOIN3 KaK AJIEKTPOXUMUYECKUN MPOIIECC. DIEKTPOIU3 PACILIIABOB AJIEKTPOIUTOB
79 DIEKTPOJIN3 PACTBOPOB AIEKTPOIUTOB
80 Brinonnenue ynpakHeHU Ha onpe/iesieHrne IpoAyKTOB THIPOJIN3a pacillaBOB U PACTBOPOB
BEIIECTB
81 Koppo3ust MeTarmioB 1 ciocoObl 3aLIUTHI OT HEeé
82 XHAMHMYECKHUE PEAKIIUU B CUCTEME ITPUPOJHBIX B3aUMOJCHCTBUMN.
83 Knaccudukanus HeopraHM4ecKuX 1 OpraHnIeCKUX PeaKIuii
84 Teopuu KUCIOT-OCHOBaHU U UX SBOJIOIIHS
85 O0600611eHre 3HaHui 1o Teme 7
86 Pemrenue pacueTHbIx 3a71a4
87 KonTtpouabHnas paGora Ne 3
Pazoen 3. 0630p xumuueckux 3nemMeHmMo8 U UX COCOUHEHUIl HA OCHO8e nepuoouueckoil cucmemul (64 u)
Tema 7. Hemeranbl u uxX Ba:kHelue coequHenus (38 4)
88 OO1m1ast XxapaKTepUCTHKA HEMETAIIOB
89 Bonopon u ero coenunenus.
90 Boga kak pacTBopuTenh 1 XUMHUYECKUH peareHT
91 OO6m1ast XxapakTeprUCTHKA TaJJOTEHOB U UX COCTMHECHUM.




92

["asioreHoBOIOPOIBI

93 Kucnoponacoaepxaiue COeIMHEHIS TAIOTCHOB

94 buonoruueckas posp rajJoreHoB

95 O6o006menue 3nanmii mo teme «I anorens». Perenue 3anau

96 OO6m1as xapakTeprucTrka 3J1eMeHTOB V| A-TpyIiibl

97 Kucnopon. Okcuapl. [lepokcuapl.

98 O30H.

99 Cepa.

100 | CepoBomopon u CybhUIbI

101 KucnopoHeie coeTMHEHUsI Cephl

102 | CepHas kucnota u cyiabhaThl

103 | O6o0menune 3Hauuii o Teme «nemenTsl VIA-rpynmey. Pemenne 3agau
104 | OOmias xapakTepUCTHUKA HIEMEHTOB V A-TpyIIIIbL.

105 | Asor. Hurpuas

106 | Ammuak. Conu aMMOHUS

107 Oxkcupabl a30Ta

108 | A3orucTast KHCIOTa U HUTPHUTHI

109 | AzortHas kuciora. XuMmudeckue cBoicTpa. [lomyuenue.

110 | Conu a30THOM KUCIIOTHI-HUTPATHI.

111 | docdop — XUMHUECKHUI 27IEMEHT U IPOCTOE BELIECTBO

112 | Bogoponnsie coenunenus ¢pocdopa

113 | Kucnopoausie coequHerust Gocdopa.

114 | lIpakTnueckas padora Ne 3. Pacio3HaBaHMe a30THBIX, KATUUHBIX U GOCHOPHBIX YA0OpEeHU
115 | OGoOuienue 3HaHuii 1o TeMe «neMeHTsl VA-rpynnsl». Pemenue 3agau
116 | OOmias xapakTepucTUKa 1eMeHTOB |V A-Tpynms

117 | Ocobas ponb yriepoja U KpeMHHUS B )KUBOI U HEXKUBOM MPUPO/IE

118 | Yruepoa. AmioTportHbIe MOTH(DHUKAIINH YTIIepoaa

119 Oxkcuapl yriaepoaa

120 | YronpHas KucCIOTa U €€ CONU




121 | IIpakTuyeckasi pa6ora Ne 4. PacriosHaBaHue KapOOHATOB

122 | Kpemuuii. Baxxneiimme coequHEHUsT KPEMHUS

123 | Ilpou3BOACTBO CTEKIA

124 IIpakTnueckas padora Ne 5. [Tonyyenue ammuaka u okcuaa yraepoaa (1V) u uzydenue ux

CBOICTB

125 | O6o06menue 3HaHu# o0 TeMe «aeMeHThI |V A-rpynmneny. Pemenue 3amaq

Tema 8. Mera/iibl M NX Ba:kHelue coequHenust (17 1)

126 | OOmias xapakTepucTHKa MeMeHTOB | A-rpymiibl

127 | OOmras xapakTepucTuka 3meMeHToB || A-rpymnmst

128 Coenunenus snemMeHToB |l A-Tpymnmbl

129 OtnenpHble XUMHUYECKUE cBoicTBa MeTaiyioB | A u |l A rpynm u ux coenuHeHuit

130 JKecTkoCTh BOOBI

131 | IlpakTuyeckasi padora Ne 6. )KecTKoCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUS

132 | Kparkas xapakrepuctuka JnemeHToB | A-rpynmsr.

133 AJTIOMUHHHN U €r0 COe TUHEHUS

134 IIpakTuyeckas padora Ne 7. MccnenoBanue CBOMCTB COETMHEHHUN aTFOMUHUS U IUHKA

135 Kemeszo. CoennHeHus xeiesa.

136 | IIpou3BOACTBO UyryHa U CTAIIN

137 | XapakTepucTrKa OTAeIbHBIX0-3JIEMEHTOB

138 | Coenunenus menu, cepebpa, IMHKA U PTYTH

139 | IlpakTnyeckasi padora Ne 8. CoeHEeHUS MEH U JKeJe3a.

140 | CrutaBbl METAJUIOB M MX MPAKTHYECKOE 3HAYCHUE

141 O0006111eH1E 3HAHUI 11O TeMaM &, 9

142 | KourpoJbHas padora Ne 4

Tema 9. O60011eHUEe 3HAHNH 0 MeTaJJIaX U HeMeTaJ1ax (9 4)

143 CpaBHI/ITCJ'ILHBIC XapPaKTCPUCTHUKU MCTAJIJIOB U HEMETAJIJIOB

144 | CpaBHUTEIbHBIE XaPAKTEPUCTUKN COEAMHEHUI METAJIJIOB U HEMETAIIJIOB

145 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSAMHEHUHN U B3aMMOCBSI3H MEXKTy HUMHU

146 ['eHeTH4eCcKHe CBSI3M OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTMHECHHM




147 | BeinosiHeHue yrpakHEHUH Ha OCYIIECTBICHHE MTPEBPAIICHH BEIIECTB

148 Brinonnenue 3aanuii Ha MPOBEACHNUE MBICICHHOTO SKCIIEpUMEHTa (TI0 TUITY 3aaHus 42
KMMos EI'D)

149 Brinonnenue 3aanuii Ha MPOBEACHNUE MBICIEHHOTO SKCIIEpUMEHTa (TI0 TUITY 3aaHus 42
KMMos EI'D)

150 PacnipocTpanenrne XMMHUYECKUX 3JIEMEHTOB B IPUPOJIE, POJIb HEKOTOPBIX AJIEMEHTOB B
PaCTHTEILHOM H KUBOTHOM MHPE
Pemenne pacueTHBIX 33729 HA BRIYUCIICHUS 110 YPABHCHHUSIM XUMHUYCCKUX PEaAKIIHA

151

Pazoen 4. Xumusn 6 naweit ycusznu (24 u)

Tema 10. Xumus nu MeauunHa. Xumus B ObITy (8 1)

152 buorennsie 3aeMeHTH. BUOIOrHYecKn aKTUBHBIC B€IICCTBA

153 | XumMudeckne npoIecchl B )KUBBIX OpraHU3Max

154 XUMUS B MEJTUIIUHE.

155 | Jlexapcrsa.

156 | HapkoTtudeckue BemecTBa

157 | IlpakTnyeckasi padora Ne 9. 3HakoMCTBO ¢ 00pa3liaMy JIEKaPCTBEHHBIX BEIIECTB

158 CpenctBa OBITOBOM XUMHUHU. MOIOIIIHE W YUCTAIINE CPEJICTBA.

159 Xumus Ha Ta9HOM yuacTke. Y noopenus. [lectunmmpr.

Tema 11. TexHonornyeckne 0CHOBBI IOJIY4YCHHSI BeLIeCTB M MATEPHAJIOB. JKOJOrH4ecKre MpodaemMbl XuMuH (8 4)

160 XHUMHU4YECKasi TEXHOIOTHUS U HAayYHBIC OCHOBBI OpraHn3aliiu COBpCMCHHOTO ITPOU3BOJACTBA

161 | XuMuueckoe ChIpbe, MPOAYKTHI U OTXOABI TPOU3BOACTBA

162 | O6mme cmocoOb! MOTyYEHUsT METaUIOB. MeTauryprust




163

XumMmudeckass TSXHOJIOTHSA CHHTE3a aMMHaKa

164 | Dxonornueckue MpoOIEeMbl XUMUYECKHX TPOU3BO/ICTB
165 | OcHOBHBIEC HAIIPABIICHUS 3aLIUTHI OKPYKAIOIIEH CPe/Ibl OT XUMUYECKOTO 3arpsi3HEHUs
167 | HoBele BemiecTBa 1 MaTepUAIIbI
Tema 12. Xumuveckoe mo3HaHue U ero MeToasbl (8 1)
168 | YpoBHH U METOJIbI XUMHUYECKOTO TTO3HAHUS
169 | XumMudeckuii SKCIIEPUMEHT M €T0 POJIb B TIO3HAHUH MTPUPOIBI
170 MoaeanpoBaHue B IO3HAHUU XUMUH
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