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1. IInanupyemMble pe3yJbTaThl H3y4eHUs] Y4eOHOI0 NpeaMeTa.

JlesSsTenbHOCTh y4uTeNsl B OOYYCHHMM XUMHUHU B cpenHed (TMOJTHOW) IIKOJEe IOJKHA OBITh
HaIpaBlieHa Ha JOCTHKEHUE 00YYarOIIMMHUCS CIEAYIONINX JUYHOCTHBIX Pe3y/ibTATOB:

- B IICHHOCTHO-OPHUEHTAllUOHHOW cdepe — UyBCTBO TOPJOCTH 33 POCCHICKYIO
XUMHYECKYIO HAayKy, T'YMaHU3M, OTHOLICHHE K TPY1y, LEIEYCTPEMICHHOCTD;
- B TpyZOBOi cepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JayibHEHIIEH

00pa3oBaTebHON U NMPO(EeCCHOHAIBHOM TPAEKTOPUH;

- B II03HABATEIbHON (KOTHUTHBHOM, WHTEIUIEKTyaJbHON) chepe — yMEHHE YIpPaBISATh
CBOEH MO3HABATENILHON AEATEIbHOCTBIO.

MeTanpeAMeTHbIMH Pe3yJbTATAMH OCBOEHHS BBIITYCKHUKAMH CTaplIei HIKOJbI IPOrpaMMBbI
110 XMUMUU SIBJISIOTCS:

- UCIIOJIb30BAaHUE YMEHHMM M HaBBIKOB PA3IMUYHBIX BUIOB IO3HABATEJILHOM NESATEIBLHOCTH,
NPUMEHEHUH  OCHOBHBIX  METOAOB  MO3HAHUS  (CUCTEeMHO-MH()OPMAIMOHHBIA  aHaIM3,
MOJICJIMPOBAHME) ISl U3YUYEHUS PA3IMUHBIX CTOPOH OKPY’KaIOLIeH AeiCTBUTENbHOCTH;

— MCIIOJIb30BaHNE OCHOBHBIX MHTEJUIEKTYaIbHbBIX ONEpaLlnid:

- (dbopMynupoBaHUE TMIIOTE3, aHAJIU3 U CHHTE3, CpaBHEHUE, 0000111IeHne, cucTeMaTu3anus,
BbISIBJIEHHE IPUUYNHHO-CJIEICTBEHHBIX CBA3€EH, IOMCK aHAJIOTOB;

- yMEHUE IreHepupoBaTh UIEH U ONPEIEIIATh CPEICTBA, HEOOXOAUMBIE U1 UX pPealn3aluy;

— YMEHHUE ONpEeAeNATh LEIH W 33haudl JeSTeIbHOCTH, BBIOMPATh CPENCTBA peaTU3aIiH
LEJIM ¥ IPUMEHATh UX Ha IPAKTUKE;

— UCIIOJIb30BAaHUE Pa3JIMYHbIX MCTOYHHUKOB JJIsl IOJY4YEHHUS XMMHUYECKOH uH(popMaiuwy,
IOHUMaHHUE 3aBUCHUMOCTU COJEpKaHUs M (OpMBbl IpeJcTaBIeHUs HHPOpPMALUU OT LeieH
KOMMYHHMKAIH U ajjpecarta.

B o0nactu npeaMeTHBIX pe3yJbTATOB U3yYEHUE XUMUU IPEAOCTABISAET YYEHUKY BO3MOXKHOCTh
Ha CTYIEHH CpeHero (IOJIHOT0) 0011ero 00pa3oBaHusI HAYYMTHCH:

Ha 0230BOM YpPOBHeE

1) B mo3HaBaTenpHOM chepe —

— a) J1aBaTh ONpeIeIeHUs] U3yYEHHBIM MOHATHUSM;

— 0) omuchIBaTh JEMOHCTPAIIMOHHBIE U CaMOCTOSITEIbHO IMPOBEIEHHBIE SKCIIEPUMEHTHI,
UCTIONB3YS /ISl 3TOTO €CTECTBEHHBIN (PYCCKU, pOAHOI) A3bIK U A3BIK XUMUHU;

— B) ONKCHIBaTh U pa3iuyaTh M3YyUYEHHBIE KJIACCHI HEOPraHMYECKUX U OpPraHHMYeCKHUX
COEIMHEHUH, XUMUYECKHE PEAKIUY;

— T) KJIacCU(UIMPOBATH NU3YUYEHHbIE OOBEKTHI U SIBICHNUS;

— 1) HaOM01aTh JIEMOHCTPUPYEMBIE U CAMOCTOSITETILHO MPOBOAUMBIE OIBITHI, XUMUYECKHE
peakuuu, NpoTeKaroUIie B IPUPOE U B OBITY;

— €) JenaTb BBIBOJBI M YMO3AKIIOUEHHs W3 HaOMIOJEHMH, HM3YYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, MNPOrHO3MPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB IO aHAJIOTUU CO
CBOWCTBaMM U3YYEHHBIX;

- ) CTPYKTYpUpOBaTh U3yUEHHBIN MaTepua;

— 3) HHTEPIPETUPOBATH XUMHUYECKYIO HH(OPMAIIHIO, TOJYYSHHYIO U3 IPYTUX UCTOYHHKOB;

— M) ONHCHIBaTh CTpOeHHE aToMOB »3iemeHToB [—IV mnepuona ¢ wucnonp3oBaHueM
AIIEKTPOHHBIX KOH(PUTypaIHii aTOMOB;

— K) MOJEJIMPOBAaTh CTPOEHHE MPOCTEHIINX MOJIEKY] HEOPraHMYECKUX U OpPraHMYECKUX
BELIECTB, KPUCTAILJIOB;

2) B IEHHOCTHO-OPUEHTAIMOHHOM cepe —

— aHAJTM3UPOBaTh M OIICHWBATh IOCIEACTBHA JUIA OKpY)Karolled cpeasl OBITOBOM H
MIPOU3BOJICTBEHHOMN JESTEILHOCTH YeJIOBEKa, CBI3aHHOM ¢ epepaboTKOM BEIIECTB;

3) B TpynoBoii chepe —

- MIPOBOJIUTh XUMHUYECKHI YKCIICPUMEHT;

4) B cepe Gpu3NUECKOM KyIbTyphl —




— OKa3bIBaTh NIEPBYIO IIOMOILb NIPU OTPABJIECHMSIX, 0’KOTaxX U APYIHX TpaBMaX, CBSI3aHHBIX C
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYIOBAHUEM.

B pesynpraTte nzyueHust 6a30BOro Kypca XMMHUHU BBIITYCKHUK OCBOUT COJIEPKaHUE, KOTOPOE
crocoOCTBYeT (POPMUPOBAHMIO [T03HABATEIBHOM, HDABCTBEHHOM M 3CTETUYECKOM KyIbTypbl. OH
OBJIAJICET CUCTEMON XUMHYECKUX 3HAHUN — MOHITUSIMM, 3aKOHAMHU, TEOPUSIMHU U S3bIKOM HAYKU
KaKk KOMIIOHEHTaMH €CTECTBEHHOHAyYHOH KapTHHBI MHUpAa. OTO IO3BOJUT €My BbIpaOOTaTh
NOHMMaHHEe 0OIIEeCTBEHHON MOTPEOHOCTH Pa3BUTHSI XUMUH KaK HAyKH, OTHOIIEHHE K XUMHUH KaK
BO3MOXHOM 00Js1acTH OyayIiel NpakTHYeCKOi e TeIbHOCTH.

VYcBoenue coxaepkaHusi 06a30BOro Kypca XHMMHU OOECIIEYHT BBITYCKHHUKY BO3MOKHOCTH
OBJIa/1IeTh 000OIIEHHBIMU CHIOCOOAMH JIEHCTBHM ¢ y4eOHBIM MaTepuajoM, KOTOPbIE IO3BOJIIOT
YCIIEIIHO pemaTh Y4eOHO-TIO3HABATENbHBIE M Y4eOHO-IPAKTUYECKHE 3a7ayd, MaKCHMAJIbHO
OpUOJIMKEHHBIE K pealbHbIM JKM3HEHHBIM cuTyauusM. ChopMUPOBaHHOCTh OOOOIIEHHBIX
CI0CcO00B JEUCTBUI, HapsALy C OBJAJECHHUEM OINOPHON CHCTEMOW 3HAHHMN M YMEHMH, IIO3BOJIUT
ydyaluMcsi ObIThb KOMIIETEHTHBIMM B TOM WM MHOH cdepe KylbTypbl, Kaxaas U3 KOTOPbIX
npeznonaraeT 0coobie crocoObl JeHCTBUI OTHOCUTENHHO CENU(UIECKOTO COACPIKAHMSL.

B nporecce uzyueHuss XumMuu y yuyeHuka OyayT chopMupoBaHbI IO3HABATENIbHbBIE IEHHOCTHbIE
OpUEHTAIMK: LIEHHOCTH HAay4YyHOT'O 3HAaHMs, €ro MPAaKTUYECKONM 3HAYMMOCTH U JOCTOBEPHOCTH;
LIEHHOCTU XUMHYECKUX METO/IOB UCCIIEJOBAHMSI JKUBON U HEKUBOU IIPUPOBI.

B pesynbrare pa3BuTHs MO3HABATEIbHBIX LEHHOCTHBIX OPUEHTALUI NpHU U3y4EeHUH 0a30BOI0
Kypca XHMHUHM Y BBIIYCKHMKa OyIyT cGOpPMHUpPOBAaHbI: YBaXHUTEIbHOE OTHOLIEHUE K
CO3HJIATENIbHON, TBOPYECKOW NEATENBbHOCTH; MOHUMaHWE HEOOXOJWMOCTH 3J0pOBOTO 00Opasa
KHU3HHU; TOTPEOHOCTh B 0OE3YCIOBHOM BBINOJIHEHUHM MpaBWJl OE30MACHOTIO HCIIOJIb30BaHMS
BELIECTB B IOBCEAHEBHON KU3HU, HEOOXOAUMOCTb COXPAHATh U 3allULIATh IPUPOLY.
@DopMHUPOBaHUE PETYJIATUBHBIX YHUBEPCAIbHBIX yYEOHBIX ACHCTBUI MpU M3ydyeHHH 0a30BOro
Kypca IO3BOJUT YYEHUKY HAY4YUThCS: IUIAHUPOBATh CBOU JIEHCTBUS C Y4E€TOM IOCTaBICHHOU
3aJa4d M YCIOBHUSMHU €€ PEalM3alli{; OLICHMWBATh IPABWIBHOCTH BBINOJIHEHHS IEUCTBUS U
OCYIIECTBIISITh KOHTPOJIb PE3YJIbTATOB YCBOCHUS y4EOHOTO MaTepuaia; BHOCHTh HEOOXOAUMBIC
KOPPEKTHBBI B YUYEOHYIO AEATEJbHOCTh Ha OCHOBE aHAIM3a U OLEHKHU JIONMYIIEHHBIX OIIMOOK;
CaMOCTOSITENILHO OIPENENSTh OPUEHTHUPBI YUEOHBIX JIEHCTBUN MPU M3yUYEHUU HOBOT'O MaTepuaia.
KoMMyHHKaTHBHBIE [IGHHOCTHBIE OPUEHTALIMH, OCHOBY KOTOPBIX COCTaBJISIOT MpOLecc OOIIEeHUs
U TpaMOTHas peub, OyAyT CIOCOOCTBOBATh PA3BUTHUIO MOTPEOHOCTH BECTHU JUAJIOT, BBICIYILINBATh
MHEHHE ONIIOHEHTAa, Y4acTBOBaTb B JHCKYCCHUH, OTKPBITO BBIPAKaTh M apryMEHTHPOBAHHO
OTCTaMBaTh CBOIO TOYKY 3pPEHHUsS, MPaBWIbHO HCMOJIb30BaTh XMMHMUYECKYI0 TEPMMHOJIOTHIO U
CHUMBOJIUKY.

B pe3yiabrare u3ydeHusi 6a30BOro Kypca XMMHMHU BBINYCKHHK CpelHeil IIKOJIbI IOJYYHT
BO3MOKHOCTh HAYYHUThCH:

— COBEpUICHCTBOBAThH U PAa3BUBATh YMEHUE YIIPABISTH CBOEH NIO3HABATENbHOM 1€ TEIbHOCTHIO;
— TIPUMEHSTb OCHOBHbIE MHTEJIEKTYyalbHbIE ONEpallli Takue Kak, (POpMyIUpOBaHHUE TUIIOTES,
aHaJIM3 ¥ CHUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3allus, BBISIBJICHUE MPUYHUHHO-
CJIEICTBEHHBIX CBSI3E€H U JIp. ISl U3yUEHUS] CBOWCTB BELIECTB M XUMUYECKUX PEAKLIUIA;

— HUCIOJIb30BaTh PA3JIMYHbIE UCTOYHUKH JJIs OJIy4YEHUsI XUMUYECKON HH(pOopManny;

—  caMOCTOATENbHO IJIAHUPOBATh M OPTaHU30BBIBATH YUEOHO-TIO3HABATENbHYIO 1€ TEIbHOCTB;
— yCTaHaBJIUBaTh MOCJEI0BATEIILHOCTh IEUCTBUIN NPU pellieHuH yueOHOil 3a1auu;

— OCBaMBaTh KIIIOYEBBIE KOMIIETEHTHOCTH, KOTOPBIE MMEIOT YHUBEPCAIbHOE 3HAUEHHUE IS
pa3IMyYHbIX BHJIOB JAEATEIBHOCTH, B HX uMcie: OOOOIIEHHbIE CHOCOOBI pEelIeHUs 3ajad,
HCCJIEIOBATEIbCKUE YMEHUSI, KOMMYHUKaTUBHbIE YMEHUS, THHOPMAIIMOHHbBIE YMEHUSI.

B pesysabTare n3y4eHnss XuMHH Ha 02a30BOM ypoBHe y4eHHK 10 kiacca HayuyuTcs:

— HAa3bIBATh U3YUEHHBIE BEIIECTBA [0 «TPUBHAIBHON» WIM  MEXIYHapOIHOU
HOMEHKJIATypE;

- onpeaejaTb: BaJCHTHOCTL W CTCIOCHB OKHCICHHUA XHUMHYCCKUX OJIEMCHTOB, THII
XMMHYECKOM CBSI3H B COCAUHCHUAX, 3apdl HOHA, XapaKTEp CpCAbl B BOJHBIX pacTBOpax



HCOPTaHUYCCKUX COCIII/IHCHPlﬁ, OKHCJIIUTCIIb U BOCCTAHOBUTCIIb, MPHUHAJICKHOCTH BCHICCTB K
Pa3IUYHBIM Ki1acCaM OpPraHUYCCKUX COCI[HHGHHﬁ;

- XapaKkTepu30BaTh: AJIEMEHTHl MaJIBIX IMEPHOJIOB MO MX IOJOXCHHUIO B IMEPHUOIMYCCKON
cucreme J[.M.Menneneena; obOmue XMMHUUYECKHE CBOMCTBA METAJIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX W OPraHUYECKHUX COCTUHEHUN; CTPOCHHE W XUMHUYECKHE CBONCTBA
M3YYECHHBIX OPTraHUYECKUX COCIMHEHU;

— O0BSICHATB: 3aBUCUMOCTb CBOMCTB BELIECTB OT HX COCTaBa U CTPOCHHUS; IPUPOLY
XUMHUYECKOH CBSI3M (MOHHOM, KOBAJEHTHOM, MeETaJUIMYECKOH), 3aBHCHUMOCTb CKOPOCTHU
XUMHUYECKON pPEeaKLUH U MOJOKEHUS XUMUYECKOTO PAaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

— BbBIINNOJIHATDH XMMHYeCKHUii IKCIICPUMEHT 1o pacrno3HaBaHnuio Ba)KHEHIITHX
HEOPTaHNYCCKUX U OPraHNu4YCCKUX BEIICCTB,

- NPOBOANTbL CaMOCTOSATENIbHBII IOUCK XUMHUYECKOW HMH(OpMAIUM C HCIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3AaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHTepHeTa); UCMONB30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM sl OOpabOTKM U Iepesadu
XUMHYECKON MH(DOPMAIUH U €€ MPEICTABICHHS B PA3IMYHbIX (pOopMax;

ITo1y4uT BO3MOKHOCTH HAYYHTCH:
— 00BSCHEHUS] XUMUYECKUX SBJICHUH, IPOUCXOALINX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;

- OnpeaAcICHUA BO3MOXKHOCTU IIPOTCKAHUA XHWMHUYCCKHUX HpeBpameHHﬁ B Ppas3jIMYHBbIX
YCJIOBUAX U OLCHKHU UX HOCJ'ICI[CTBI/II‘/'I;

— OKOJIOTHYCCKH I'PaMOTHOI'O ITIOBCACHUS B OKPY)KEII-OH_Ieﬁ cpeac;

— OLICHKH BIIMSHUS XUMUYECKOIO 3arpsi3HEHMS OKPYXKAIOLIEH Cpelbl HA OPraHU3M 4YeI0BEKa
U IPYTHE )KUBBIE OPTraHU3MBI;

— Oe3omacHOro oOpalleHus C TOPIOYMMHU U TOKCHUYHBIMU BEILIECTBaMH, J1aOOpaTOPHBIM
000pyIOBaHUEM;

— IPUTOTOBJICHUS PACTBOPOB 3a/IaHHON KOHLIEHTPALMK B OBITY M HA IIPOU3BO/ICTBE;
KPUTHYECKON OLIEHKH JOCTOBEPHOCTH XMMMYECKOM HMH(OpMaluM, MOCTyNarolled U3 pa3HbIX
HUCTOYHUKOB.

B pesyabTare n3yueHns y4e0HOro npeamera « XMMHs» Ha yPOBHE CpeAHeEro o001ero
o0pa3oBaHus BbINYCKHUK 11 Kkilacca HAyYuTCA:

— pacKphIBaTh Ha MPUMEPAxX PoJib XUMUH B (POPMUPOBAHUM COBPEMEHHOM HayqHOMH
KapTHUHBI MUPA U B IPAKTUUECKOH 1€ATEIbHOCTH YEJIOBEKa;

— JEMOHCTPUPOBATh HAa IPUMEPAX B3aUMOCBSI3b MEXI1Y XUMUEH U IPYTUMU
€CTECTBEHHBIMU HayKaMU;

— pacKpbIBaTh Ha MPUMeEpPAxX MOJIOKEHUS TEOPUU XUMUYeckoro crpoenus A.M. bytieposa;
— noHuMath (usnueckuil cmeicn Ilepuoanueckoro 3akona /(.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCHUMOCTb CBOWCTB XHMHYECKHX 3JEMEHTOB M OOpa30BaHHBIX HMH
BEILIECTB OT JIEKTPOHHOI'O CTPOCHHSI aTOMOB;

— OOBSICHATH MPUYUHBI MHOT000pa3Ms BEIECTB HAa OCHOBE OOLIMX MPEICTaBICHUNA 00 MX
COCTaBE U CTPOEHUY;

— IPUMEHATH NpaBUJIa CUCTEMATHYECKON MEXJIyHapOJHONM HOMEHKJIATyphl KaK CpencTBa
pa3iaryueHus U UIeHTU(UKALUK BEUIECTB 110 UX COCTABY U CTPOEHUIO;

— COCTaBJIATh MOJIEKYJSIPHbIE M CTPYKTYypHBbIE (DOpPMYJIBl OpPraHUYECKHX BEIIECTB Kak
HocuTene WHGOpMalMu O CTPOCHHM BEIIECTBA, €ro CBOMCTBaX M MNPHUHAJIEKHOCTH K
OIPEEIIEHHOMY KJIaCCy COEIMHEHUM;

- XapakTepu30BaTb OPraHMYECKHE BEIECTBA II0 COCTAaBY, CTPOCHHIO M CBOMCTBaM,
YCTaHABIMBATh NPUUNHHO-CIIEICTBEHHBIE CBS3U MEXKY JaHHBIMU XapaKTEPUCTUKaMH BEILIECTBA;



— NPUBOJNUTH TPUMEPhl XMMHUYECKHX DPEaKLMH, PacKphIBAIOIIUX XapaKTEpHbIE CBOWCTBA
TUINAYHBIX TPEJICTaBUTENICH KIACCOB OPraHMYECKHUX BEIIECTB C IENbI0 MX HICHTU(PHUKALUH U
00BsicHEHUS 00J1aCTU IPUMEHEHUS;

- IPOTHO3UPOBATH BO3MOXKHOCTH IMPOTEKAHUS XUMUYECKUX PEAaKLMil Ha OCHOBE 3HAHUII O
TUIIAX XUMHYECKOH CBSA3H B MOJICKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

- UCTIONIb30BAaTh 3HAHUS O COCTAaBE, CTPOCHUM W XMUMHUYECKHUX CBOMCTBAX BEIECTB IS
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JeSITETbHOCTH;

- NPUBOJHUTH MPUMEPHI IIPAKTHYECKOTO UCIIOIB30BAHUS MPOIYKTOB NepepaboTku HeYTH U
OPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COCAMHEHUH (TOJIMATUJICHA, CHUHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

— IPOBOJUTH OTBITHI 110 PACIIO3HABAHMIO OPTaHWYECKUX BEIIECTB: TIHUICPHHA, YKCYCHOM
KUCIIOTHI, HEMIPEAETbHBIX JKUPOB, TTIFOKO3bI, Kpaxmaia, OEIKOB — B COCTaBE MHUIIEBHIX MPOAYKTOB
U KOCMETHYECKUX CPEJICTB;

- BJIAZIETh MPAaBWIAMH M TpHeMaMK 0€30MacHOi paboThl ¢ XUMHYECKHMH BEIIECTBAMH H
71a00paTOPHBIM 000PYIOBaHUEM;

- yCTaHaBJIMBATh 3aBHCUMOCTb CKOPOCTH XHMUYECKOW PEAKIIMH U CMEIICHUS XUMUYECKOTO
paBHOBECHS OT PA3JIUYHBIX (PAKTOPOB C IIENBI0 ONPEACICHHUS ONTHUMAIbHBIX YCIOBUI
NPOTEKAaHHUSI XUMHUUECKHX TPOIECCOB;

- NPUBOINUTH PUMEPBI THAPOJIN3A COJICH B IOBCEAHEBHOM KU3HH YEIIOBEKA;

- NPUBOJUTH TIPUMEPHl  OKUCIHMTEIbHO-BOCCTAHOBUTENBHBIX pEakIMid B IPHPOJE,
IIPOM3BOJICTBEHHBIX IIPOIIECCaX U KU3HEACATEIBbHOCTH OPTaHU3MOB;

- NPUBOJUTE MPUMEPHl XMMHYECKHX PEAKIHH, PACKPHIBAIOIIMX OOIIME XUMHYECCKUE
CBOWCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAILIIOB;

- NPOBOAUTH pacyeThl Ha HAXOXKICHUE MOJEKYISIPHOH (GOPMYJBl YIIeBOAOpOJa II0
IPOJYKTaM CTOpPAHHSI M IO €r0 OTHOCHUTENBHOW TUIOTHOCTH M MAacCOBBIM JIOJSIM DJIEMEHTOB,
BXOJISIIINX B €T0 COCTAB;

- BJIAJICTh IpaBHJIAMH O€30MacHOr0 OOpAaIICHUs C EIKUMH, TOPIOYMMH U TOKCHUYHBIMH
BEILIECTBAMH, CPEJICTBAMHU OBITOBOI XMMUH;

- OCYIIECTBIISITh MOWCK XMMUYECKOH WH(GOpMAIMK TI0 HA3BaHUSAM, HACHTH(PHUKATOPaM,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

- KPUTUYECKH  OICHWBAaTh W  HMHTEPIPETHPOBATh  XUMHYECKYI0  HH(OpMAIHIO,
CoJIepKalylocs B COOOIIEHUX CPEJCTB MaccoBOi MHpopmMarum, pecypcax MHTepHeTa, Hay4HO-
MOMYJISIPHBIX CTaThSIX C TOYKH 3PEHHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LENSAX BBISBICHHS
OLIMOOYHBIX CY>KICHUI U (OPMHUPOBAHUS COOCTBEHHOW MO3UIINY;

- NPEICTaBIATh MyTH PEIICHHs TIIOOATBHBIX NMPOOJIeM, CTOSIIMX Tepel 4eI0BEYECTBOM:
HKOJIOTHUECKUX, IHEPTETHUECKUX, CHIPHEBBIX, U POJIb XUMHHU B PELICHUHU 3TUX MTPOOIEM.

BhinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYNTHCH:

- WJUTIOCTPUPOBATh HA MPUMEpPAX CTAHOBJIEHWE U DBOJIOIMIO OPTaHUYECKOW XHUMHUU KakK
HayKU Ha Pa3jIN4HbIX UCTOPUUYECKUX FTaNax €€ pa3BUTHS;

— HUCITIOJIB30BAaTh MECTOABI HaquOl"O IIO3HAHUS HpI/I BBIITIOJIHCHUN HpOGKTOB nu y‘-I€6HO-
WCCIICIOBATENLCKUX 3a/1a4 0 H3YYCHHIO CBOWCTB, CIIOCOOOB TMONYYEHHUS M PACIO3HABAHUS
OpFaHI/I'-IeCKI/IX BCIIIECTB,

- OOBSCHATH TPHUPOLY U CIOCOOBI O00pa30BaHUS XMMHUYECKOH CBSI3U: KOBaJCHTHOMN
(TONSIpHOM, HETMOJISIPHON), WOHHOM, METaUIMYeCKOW, BOJOPOJHONW — C IETBI0 ONpeaeieHUs
XMMHYECKOH aKTUBHOCTH BEIIICCTB;

— yCTaHaBJ'II/IBaTI) FGHGTI/I‘IGCKYIO CBA3b Me)I(le KJ1accaMunu OpFaHI/I‘—IeCKI/IX BCUIICCTB JIsA
000CHOBaHUS TPHUHIMIMATBHOW BO3MOXHOCTH TIONYYEHUS OPTaHMYECKUX COCTUHEHHIA
3aJIaHHOTO COCTaBa U CTPOCHUS,

- YCTaHABIIMBATh B3aUMOCBSI3H MEXAy (pakTaMu U TEOpHEH, MPUUUHON U CIEJACTBHEM IPU
aHalM3e MpOOJIEMHBIX CHUTyalMii W OOOCHOBaHMM MPUHMMAEMBbIX pEUICHHH Ha OCHOBE
XUMHYECKHUX 3HAHWH.



10 xknacc
Tema 1
Beenenue
Teopusi cTpoeHHs1 OPraHMYecKUX coequHenunii (3 u)
[Ipeamer oprannueckoit xumun. CpaBHEHHUE OPraHUYECKUX COCTMHEHUM C HEOPTaHUYECKUMHU.
[IpupoaHble, HICKYCCTBEHHBIE M CHHTETHYECKUE OPraHUYECKUE COCTUHEHMUS.

BanleHTHOCTE. XMMHUYECKOE CTPOCHUE KaK MOPSAAOK COCIMHEHHS ATOMOB B MOJIEKYJIE COTJIACHO
UX BaJI€HTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYECKHUX
coequHeHui. [IoHsATHE O TOMOJIOTMH U TOMOJIOTax, U30MEPHUHU U U30MEpaX. XUMUYECKUE
dbopMyIIbl U MOJIETH MOJIEKYJ B OPraHUYECKON XUMUH.

JemoHcTpanuu. Mozenu MOJIeKyJ TOMOJIOTOB U U30MEPOB OPraHUYECKUX COETUHEHUM.
Tema 2

YriaeBoaopoabl 1 UX NPUPOAHBIE HCTOYHUKH (8 u)

[Ipuponansriii ra3. Ankansl. [Ipupoanbliii ra3 kak TomimBo. [IpenmyniecTBa npupoJHOro raza
nepes ApyrumMu BuaaMu torinea. CocTaB MpUpPOJHOIO rasa.

A 7K a H bl: TOMOJIOTUYECKHI pAJl, ©30MEPHUS U HOMEHKJIATypa alIKaHOB. XMUMUUYECKHE
CBOICTBa aJKaHOB (Ha IpUMEpPE METAHA U 3TAHA): TOPEHUE, 3aMELICHUE, PA3I0KEHUE U
neruapupoBanue. lIpumeHeHue ankaHoB Ha OCHOBE CBOMCTB.

A 11K € H bl. DTUJIEH, €ro NojJy4YeHue (IeruIpupoBaHUEM dTaHa U JeTUIpaTalueil 3TaHoIa).
XUMHYECKUE CBOWCTBA ATUIICHA: TOPEHHE, KaYEeCTBEHHbIE peaklny (00ecBeUrBaHe OPOMHOMA
BOJIbI M pacTBOpa MepMaHraHara Kajaus), rujapaTanus, noiumepusanus. [lonustunen, ero
CBOIMCTBA U NpuMeHeHue. [[pumenenue sTuineHa Ha OCHOBE CBOKMCTB.

AnkxanumeHs U Kay4udyk u. [lorarue 06 ankagueHax Kak yriieBo0poax ¢ IBYMs
JBOMHBIMU CBSI3SIMH. XUMHUYECKHE CBOMCTBA OyTaaneHa-1,3 u u3onpeHa: odecliBeunBaHue
OpoMHOIi BOABI M MOJIMMEpPHU3allus B KaydyKku. Pe3uHa.

A 71K 4 H bl. AUIETHIIEH, €T0 MOJIYYeHHE MUPOJIU30M METaHa U KapOUAHBIM CIIOCOOOM.
XUMHYECKUE CBOMCTBA alleTUJICHA: TOpEHUE, 00eclBeUnBaHEe OPOMHOM BOJIbI, MPUCOEAMHEHUE
XJ0pOBOAOpOIa U ruapaTauus. [I[pumeHneHune aneruiaeHa Ha OCHOBE CBOMCTB. Peaknus
noJiMMepHu3alu BUHWIXJIopuaa. [{onMBUHUIXIIOpU U €ro IPUMEHEHHE.

b e 13 0 1. [Tonyuenne 6eH301a U3 TeKcaHa U aleTuIeHa. XUMHUYecKre CBOWCTBa OeH301a:
ropeHue, raloreHpoBanue, HuTpopanue. [Ipumenenre 6eH3051a Ha OCHOBE CBOMCTB.

He ¢ 1 5. CocraB u nepepabotka Heptu. Hedrenpoaykrsl. beH3uH u nonsaTue o6 OKTaHOBOM
qucIie.

JemMoHcTpanun. ['openne MeraHa, 3TujeHa, aneTuieHa. OTHOIIEHNE METaHa, ITUIICHA,
aneTuiieHa 1 OeH30I1a K pacTBOpY IepMaHraHaTa Kajius u OpomHoi Boze. [lomyuenue stunena
peakuuei Aerupataiy 3TaHoa U JeTOIMMEPU3alluy MOJIMITUIICHA, alleTUIIeHa KapOuIHbIM
crocoboM. Paznoxkenune kayuyka npu HarpeBaHUM, UCIIBITAHWE TPOAYKTOB PA3JI0KEHUSI Ha
HenpeaenabHocTh. Komnekuust 006pas3ioB HeTH U HeYTENPOTyKTOB.

JlabopaTopHble onbIThl. 1. OnpeaeneHue 3€MEHTHOIO COCTaBa OPraHMUECKUX COCTUHEHU.
2. M3roToBneHue Mojeneil MoJIEKyJl yriieBo10po1oB. 3. OOHapyx eHHe HenpeaeabHbIX
coeIMHEHUH B )kuIKUX HedrenpoaykTax. 4. [lomyueHnue u cBolicTBa alieTuieHa. S.
O3nakomiieHue ¢ kojutekuuei «HedTb 1 mpoayKThl ee nepepadoTKm».

KonTtpoubHnas padora Ne 1 o teme: «YriaeBogopoasl U UX MPUPOIHBIE HCTOUYHUKH
IIpoexTsl: 3aranounsiii yriepoa. Hedts u HeprepoayKThI.

HUcnoan3oBanme UKT: [Ipezentanus «IIpupoaueiii raz» [Ipesentanus «YTiaeBoaopo/ibl B
xU3HH yenoBeka» [Ipesentanus «HedpTo»

Tema 3

Kucsopoacoaep:kaiye opraHudeckne coeJuHeHNsI M1 X npupoanbie ucrounnku (10u)
EnnHCTBO XMMUYECKOUM OpraHu3allii )KUBBIX OPraHu3MOB. XUMUYECKUN COCTaB KUBBIX
OpraHU3MOB.

C u p 7 bl. [lonydyenue sTaHosIa OpOKEHUEM TIIIOKO3bI M THApATAIel STHUIIEeHA.
['mapokcunpHas rpymnmna kak GyHkiuoHansHast. [IpeacraBienne o BOIOPOIHON CBA3H.



XUMHUECKUE CBOICTBA ATAHOJIA: TOPEHHE, B3aUMOJICHCTBHE C HATpUEM, 00pa30BaHKE MPOCTHIX U
CIIOKHBIX 3(pUpOB, OKUCIIEHHE B albaerui. [IpumMenenne sTaHoIa Ha OCHOBE CBOMCTB.
AJIKOT0IM3M, €ro MOCIEACTBUS U PEAYIPEXKACHUE.

[TonsiTHE O MpeeabHBIX MHOIOATOMHBIX CIIUpTax. [ MMIIEpUH Kak MpeICcTaBUTENb
MHOI0aTOMHBIX cIMPTOB. KauecTBeHHas peakiys Ha MHOroaTOMHbIe ciupThl. [Ipumenenue
JIMLEPUHA.

Kamenuns it yrons. @ eH o i Kokcoxumuueckoe Ipou3BOACTBO U €r0 MPOLYKLIHS.
[Toryuenue ¢eHoNa KOKCOBaHHEM KaMEHHOTO yriisl. B3aumMHoe BIUsSHUE aTOMOB B MOJIEKYJIE
deHona: B3auMOACHCTBHE C TUIPOKCHUIOM HATPHS U a30THOU KHcIoTOH. [TonmukoHaeH camms
denona ¢ popmanpaerunom B henonodpopmaabaeruanyto cMony. [lpumenenue penomna Ha
OCHOBE CBOMCTB.

A b peru nsl [lonyyeHne anpaeruioB OKUCIEHUEM COOTBETCTBYIOIIMX CIIUPTOB.
XHUMHUYECKUE CBOMCTBA aJIbJCTHIOB: OKUCICHUE B COOTBETCTBYIOLYIO KHCIIOTY U
BOCCTAHOBJICHHE B COOTBETCTBYIOIIMIA criupT. [Ipumenenue popmanbaeruaa u aleTaabaeruia
Ha OCHOBE CBOWCTB.

KapOGounoBbie kucioT bl [lonyueHne kapOOHOBBIX KHCIOT OKUCICHUEM aJlbJICTH/IOB.
XUMHYECKUE CBOMCTBA YKCYCHON KHCIIOTHI: OOIINE CBOMCTBA C HEOPTAHWUYECKHUMHU KUCIOTaMU U
peakius aTepudukanuu. [[pumMenenue ykcycHOW KHCIOTHI Ha OCHOBE CBOICTB. Briciine
YKUPHBIE KUCJIOTHI HA IPUMEPE NATbMUTUHOBOM U CTEAPUHOBOM.

CnoxHubie 2D upsl u xup bl [lonydenue cnoxubx 3GupoB peakuuen TepuduKaImm.
Crnoxwnble 3(hupbl B IPUPOJIE, UX 3HaYeHHE. [[puMeHeHne CI0KHBIX A3(HPOB HA OCHOBE CBOWCTB.
Kupsl kak crnoxkublie 3(pupbl. XMMHUYECKHE CBOMCTBA JKUPOB: TUAPOIIN3 (OMBLICHHE) U
TUAPUPOBAHUE )KUJKUX >KUPOB. [IpuMeHeHne KUpoB Ha OCHOBE CBOMCTB.

Y riaeBo bl YTIEBOMbI, UX KilaccuuKaiys: MOHOCaxapu bl (TJIF0K03a), AUCAXaPU/IbI
(caxapo3sa) u moaucaxapuibl (Kpaxmall U IeJUII0JI03a). 3HaU€HUE YTIIEBOOB B )KUBOM MPUPOC U
B KU3HM YEJIOBEKA.

['moko3a - BEIecTBO C IBOMCTBEHHOM (DYHKIIMEH - abAeTHAOCIUPT. XUMHUICCKHE CBOHCTBA
[IIOKO3bI: OKUCJICHHE B INIFOKOHOBYIO KUCJIOTY, BOCCTAHOBJICHHE B COPOUT, OpOKEHHE
(MONOYHOKHCIIOE U cUPTOBOE). [IprMeHeHue riroKo3bl Ha OCHOBE CBOMCTB.

Jucaxapunpl 1 nonucaxapubl. [loHsTHE O peaknaX MOJIUKOHICHCALMH U TUAPOIN3a Ha

IpUMepe B3aUMOIIPEBPALIEHHH: TTIFOK03a <= IMOJIUCAXAPH/IL.

JemoncTpanun. OxuciieHue cnupra B anpaeru]. KauectBeHHas peakiys Ha MHOTOaTOMHBIE
cnupthl. Komutekuus «KaMeHHBIH yrosib ¥ IPOIYKTHI €ro nepepadoTkny. PactBopuMocTs
¢deHona B BoJie mpu 0OBIYHOI TeMIiepaType U Ipu HarpeBaHuu. KauecTBeHHbIE peakiiuy Ha
¢denoun. Peakius «cepeOpsiHOTO 3epKajiay ajlbJerH10B U INIF0K03bl. OKHUCIIEHUE albAEeTHIOB U
[JIIOKO3bI B KMCIIOTHI € ToMolbko ruapokcuaa meau (11). Tlonyyenune ykcycHO-3THIIOBOTO U
YKCYCHO-M30aMuiI0Boro 3¢upoB. Komiekuus agpupHbix Macen. KauecTBeHHas peakius Ha
Kpaxmai.

JlabopaTopHublie onbIThI. 6. CBOiicTBa 3TMIIOBOTO civpTa. 7. CBOMCTBA rMIepuHa. 8.
CgoiictBa dpopmanbaeruaa. 9. CrorictBa ykcycHo# kucinoTsl. 10. CoiictBa xupos. 11.
CpaBHeHuE CBOWCTB PacTBOPOB MbUIA U CTHpAIbHOIO nopomka. 12. CBoiicTBa riroKo3bl. 13.
CBolicTBa KpaxmMaa.

KonTpoubsnas padora Ne 2 o teme: «Kucinopoaocoaepkaime OpraHn4eckue CoeAMHEHUSD)
IIpoekThI: «ITOT AYpMaHAIIUNA U O0KUTAIOIINH. ..» (ITHIIOBBIN CIUPT).3HAYCHHE YTIICBOJIOB.
Hcnoan3zoBanne UKT: IIpesenranus «Yraesoas», CD «Buptyanbnas nabopatopusi»
IIpe3zenranms «CaoupTe»

Tema 4

A3oTcoaep:xaiiie coeJUHEHUS M MX HaX0K/AeHHe B JKUBOM npupoae (6u)

A M u H b1 [lonatue 06 amunax. [TonyueHne apomMaTuyeckoro aMMHa - aHWJIMHA - U3
HUTPOOEH30J1a. AHUIIMH KaK OpraHMYecKoe OCHOBaHKe. B3auMHoOe BiIMsIHIE aTOMOB B MOJIEKYJIe
aHWJIMHA: OcJIabJIeHNe OCHOBHBIX CBOMCTB M B3aMOIeHCTBHE ¢ OpoMHOM Bos1oil. [Ipumenenue
AQHWJIMHA HA OCHOBE CBONCTB.



AMuUuHOKUCIOT BL [lonydeHre aMUHOKUCIOT U3 KapOOHOBBIX KUCIIOT U THAPOIU30M
0enKkoB. XMMUYECKHE CBOMCTBA aMUHOKHCIIOT Kak aM(OTEPHBIX OPraHUYECKUX COCTUHEHUI:
B3aUMOJICHCTBHUE CO IIEI0YaMHU, KUCIIOTAaMHU U APYT C APYroM (peakiiysl MOJUKOH ICHCALIUHN).
[lentuaHas cBsa3b U nonunenTuabl. [IpuMeHeHne aMUHOKHCIIOT HA OCHOBE CBOMCTB.

b e 1 x u. [lonyyenne 6eIKOB peakiyel NOTMKOHICHCAIIMN aMUHOKUCIOT. [lepBuynas,
BTOpUYHAS U TPETUYHAS CTPYKTYPHI OCJIKOB. XUMUYECKUE CBOMCTBA OEIKOB: FTOPEHHE,
JeHATYpalus, THAPOIU3 U IIBETHBIC peakinu. bruoxumudaeckue GyHKIH OSIKOB.

['eneTnueckas CBSA3b MEXIy KJIaCCAMH OPTAHMYECKUX COECIUHEHUM.

HyxnennoBbie kKUCIOThl. CHHTE3 HYKJIIEMHOBBIX KUCIIOT B KJIETKE U3 HYKICoTU10B. OOt
maH cTpoeHus Hykiaeoruaa. CpaBaenue crpoenus u Gpynkuuii PHK u [IHK. Ponps HykinenHOBBIX
KHCIIOT B XpaHEHUH W Mepeiaue HacaeACTBeHHON nHpopmarun. [ToHsaTie 0 OMOTEXHOIOTUN U
T€HHOW UH)KCHEPUH.

JdemoncTpaumuu. BzauMoaencTBue aMMraka U aHUJIMHA C COJISIHOW KUCTIOTOM. Peakuust
aHWIMHA ¢ OpoMHOH Bo10M. Jloka3aTesnbcTBO HAMUKsI (PYHKIIMOHAIBHBIX TPYIIIN B pacTBOpax
aMHHOKHUCIOT. PacTBopenue u ocaxxaenue 0enkoB. LIBeTHbIe peakunn 6eIKOoB:
KCaHTONPOTEHHOBas U OuyperoBas. ['opeHne nTuybero nepa u mepceTaHoi HUTH. Moenb
mosekyisl JIHK. Tlepexoapl: 3TaHOA —> 3THICH STUIICHIIIMKONb —> 3THieHrUKomaT meau (11);
9TAHOJI —>3TaHalb —> ATAHOBAs KHUCIOTA.

JladopaTropHublie onbIThl. 14. CBOliCTBa OSIKOB.

IpakTuyeckas padora Nel. MneHTudukanust opraHn4ecKuX COeIUHEHHA.
HUcnoans3oBanue UKT: [IpesenTanus « AMUHBD), IPE3EHTALMS «AMHHOKUCIOTHI
Tema §

BH0JIOrHYecK: AKTHBHbIE OPraHnyecKue coexnuenns (4 u)

® epw™meHT B DepMEHTHI KaK OMOJIOTHYCCKUE KAaTAIN3aTOPBI OCITKOBOM MTPHUPOIHI.
Ocobennoctu GyHKIIMOHUPOBaHUS (epMeHTOB. Poib pepMEHTOB B KU3HEAEATEIILHOCTH KUBBIX
OpraHU3MOB M HapOJHOM XO3SIICTBE.

B utaMuH bl [lonsaTue o BuTamunax. Hapymienus, cBsi3aHHbIE ¢ BATAMUHAMU:
ABUTAMHHO3bI, THIIOBUTAMUHO3bI ¥ TUIIEpBUTAMUHO3bI. Butamun C kak mpeicTaBUTeNb
BOJOPACTBOPUMBIX BUTAMUHOB M BUTAMUH A KaK IIPEICTaBUTEINb JKUPOPACTBOPUMBIX
BUTAMHHOB.

I' 0 p M 0 H bI. [lOHATHE O TOPMOHAX KaK TYMOPAJIBbHBIX PETYIATOPAX KU3HEACITEIBHOCTU
JKUBBIX OpraHu3MoB. HCYIIMH 1 aipeHaIMH KaK MpecTaBuTeau rTopMoHoB. [Ipodunaktruka
caxapHoro quabera.

JlexapcTBa. JlekapcTBeHHAsI XUMUSL: OT HATPOXUMHUU J0 XUMUOTEPAITUU. ACITUPHUH.
AHTHONOTHKY U AucOakTepro3. Hapkotuueckue Bemectsa. Hapkomanus, 60prba ¢ Heil u
npodUIaKTUKA.

JdemoncTpanuu. PaznoxeHnune nepokcuaa BoJopoa KaTtainazol CbIporo Msica U ChIporo
kaptodens. Komnexuus CMC, conepskamux sH3uMbl. Mcnibitanue cpeast pactBopa CMC
WHANKaTOpHOU Oymaroi. Mnmtoctpanuu ¢ ¢potorpadusiMu )KUBOTHBIX C pa3TUYHBIMU (OpMaMHU
aBUTaMHHO30B. KoJTeKius BUTAaMUHHBIX MpernapaToB. McnsiTanne cpesl pacTBOpa
ACKOpOMHOBOM KHCIIOTHI MHIUKATOPHOM Oymaroii. MicnipiTaHne anTeuyHoro npenapara HHCYJIMHA
Ha Oenok. [lomamnsis, 1abopatopHas 1 aBTOMOOMIIbHAS aNTEeUKa.

IIpoexTsi: BemecTBa )Xxu3HU: BUTAMUHBI, TOPMOHBI U (DEPMEHTHI.

HcnoanzoBanne UKT: [Ipezentanus «Mup noJuMepoB»

Tema 6

HckyccTBeHHbIE M CHHTEeTHYECKHE oJauMepbI (4 u)

NckyccTBeHHBIE MOJUM e D bl [loydeHre HCKyCCTBEHHBIX MOIMMEPOB, KaK
MPOIYKTOB XUMUYECKON MOIU(PUKAIINHA TPUPOTHOTO TTOJIUMEPHOTO CHIpbs. ICKycCTBEHHBIE
BOJIOKHA (QIIeTaTHBIN IIENK, BUCKO3a), UX CBONCTBA U IPUMEHEHHE.

CHUHTETHUYECKHUE MOJHUM e P bl [lolydeHrne CHHTETHYECKUX TTOJTUMEPOB PEaAKITUIMU
MOJIMMEPU3ALUU U OJUMKOHIeHcauuu. CTpyKTypa MOJIMMEPOB JIMHEWHAs, pa3BETBICHHAS U
npocTpaHcTBeHHas. [IpeacTaBuTenu CHHTETUYECKUX MJIaCTMAcC: MOJIMATHIIEH HU3KOTO U



BBICOKOTO JaBJCHUS, OJUIIPONIICH U MOMUBUHIWIXJIOpUI. CUHTETUYECKHE BOJIOKHA: JIABCAH,
HUTPOH U KampoOH.

Jemoncrpaunu. Kouiekuus iactMace U u3aenui u3 Hux. Kouiekium MCKyCCTBEHHbBIX U
CHHTETUYECKH BOJIOKOH M M3JeNHi U3 HUuX. Pacno3HaBaHre BOJIOKOH IO OTHOLLEHUIO K
HarpeBaHUIO U XUMUYECKU PEaKTUBaM.

JladopaTopHublie onbIThl. 15. O3HaKoMIIeHHE ¢ 00pa3IiaMu IIaCTMACC, BOJIOKOH U Kay4yKOB.
IIpakTnyeckas padora Ne2. PacriozHaBaHMe I1acTMacC U BOJIOKOH.
HNTorosasi konTpobHas padora Ne3
Conep:xanue TeM y4eOHOI0 mpeaMeTa
11 kaace
Tema 1

Ctpoenue aTroma u nepuoandeckuii 3akon /1. . Menaeneena (3 1)

OCHOBHBIE CBEJJEHUSA O CTPOEHUHU aTOM a. SAnpo: NpOTOHBI U HEUTPOHBI.
M3oTomnbl. DNeKTPOHBI. DIEKTPOHHAS 000JI0YKa. DHEPreTHIECKU ypoBeHb. OCOOCHHOCTH
CTPOEHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB 4-T0 U 5-TO MEPHOJIOB MMEPHOTUICCKON
cuctemsl J[. 1. MenneneeBa (mepexoiHbIx aseMeHToB). [lonstue 06 opOutansx. S- u p-
opOuTamu. JJIEKTPOHHBIC KOH(PUTYpaALIMK ATOMOB XUMUYECKUX IJIEMEHTOB.

[Tepuonuueckuun 3akoH .U MenneneeBa B cCBETE YYEHHUSA O CTPOE
Huu atoMa. Orkpsitue 1. V1. MeHeneeBbIM NEPHOIAYECKOTO 3aKOHA.

[Tepuoanueckas cuctema xuMmudeckux snemenToB . 1. Menzeneesa - rpadudeckoe
O0TOOpaKeHHUE MEPUOTUIECKOTO 3aKoHA. DUBMUECKUN CMBICIT TOPSAKOBOTO HOMEPA 3JIEMEHTA,
HOMEpA Iepuoaa U HoMepa rpyninsl. BaieHTHbIE 351eKTpOHBI. [[puunHbI ©13MEHEHHS CBOMCTB
AJIEMEHTOB B MIEPUOJIAX M IpyIax (TJIaBHBIX MOATPYIIaX).

[TonoxeHne BOgOpoAa B NEPUOJUUYECKOM CUCTEME. 3HAUYECHUE IEPUOINYECKOTO 3aKOHA U
MEPUOJNYECKON CUCTEMBI XUMHUYECKUX AeMeHTOB [[. . Menaeneesa s pa3BUTHS HAYKU U
MNOHUMaHUS XUMUYECKON KApTUHBI MUPA.

JemMoHcTpanun. Pazmmunbie OpMBI TIEpUOINISCKON CUCTEMBI XUMHUYECKUX 3eMeHToB 1. 1.
Menneneena.

JlabopaTopHublii onbIT. 1. KoHCTpYynpoBaHue nepruoudeckoi TabIuIibl 2JIEMEHTOB €
WCIIOJIb30BAHUEM KapTOYEK.

HUcnoas3oBanue UKT: nmpezenranus «CtpoeHue atomay, BuneodunsM «Beaukuil 3aKoH»
Ipoexr: «Mmenem /1. 1. MenneneeBa»

Tema 2

Crtpoenue BemecrBa (14 u)

Nounnasg xumMmuueckas ¢Bs3b. Karuonsl u annonsl. Knaccudukarust nonos. Monnbie
KpUCTaJUIM4ecKue pemeTky. CBONCTBA BEIIECTB ¢ ’TUM TUIIOM KPUCTATUNIMYECKUX PEIIETOK.

KoBaneHTHas XUMHUYECKas CB 3 b. DNEKTPOOTPHUIATENILHOCTD. [lonsipHas u
HEMOJISIpHAs] KOBaJIEHTHBIE CBsI3U. Jlumnosib. [1onsipHOCTE CBSI3U U OJIIPHOCTH MOJIEKYJIBI.
OOMeHHBIN U IOHOPHO-aKLIENITOPHBIM MeXaHU3Mbl 00pa30BaHUSI KOBAJIEHTHOM CBSI3U.
MounekynsapHbIE U ATOMHBIE KPUCTANIMUECKHE pemeTku. CBOMCTBA BEMIECTB ¢ ’TUMU TUIIAMU
KPHUCTAJUIMYECKUX PEUIETOK.

Mertannuueckas XuMmudeckas ¢Bs3b. OcCOOEHHOCTH CTPOCHHS aTOMOB
METAJIIOB. MeTalinyecKas XUMUYECKasi CBA3b U METAUTNYECKass KPUCTAJUTMYECKas PEIIeTKaA.
CBoiicTBa BEUIECTB C 3TUM THIIOM CBSI3H.

Bonopoannas xumMmuueckas B3 b. MEeXMOJIEKYISIPHAs U BHYTPUMOJICKYJISIpHAS
BOJIOPOJIHAS CBSI3b. 3HAUEHHUE BOJOPOIHOM CBSI3U AJIsi OPTaHU3AIMH CTPYKTYpP OHMOMOIMMEPOB.

IT o 11 M e p bI. [ImacTMaccel: TEPMOIIIACTHI M PEAKTOILIACTBI, UX MPEIACTABUTENHN U
npuMeHeHue. BookHa: mpupoiHbie (pacTUTENbHBIE U )KUBOTHBIC) U XUMHUECKHE
(MCKYCCTBEHHBIE 1 CHHTETHYECKHUE), UX MIPEJACTABUTENIN U IPUMEHEHHE.

'azo0o006pa3Hoe COCTOSSHUE Bel[€CTBa. [pu arperaTHbIX COCTOSHUS BOBIL.
OcobeHHOCTH CTPOCHUS Ta30B. MOJSIPHBIN 00HEM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX TPUPOTHBIX CMECEH: BO3yX, PUPOIHBIN Ta3. 3arps3HeHNe



aTMocdeps! (KUCIIOTHBIE JJOXK/IU, ITAPHUKOBBIN 3 deKT) u 60pbbda ¢ HUM.

[IpencraBuTtenu ra3000pa3HbIX BEIIECTB: BOJAOPO, KUCIOPO, YIIEKUCIHbIN ra3, aMMHUaK,
sTHIIeH. VX nonyuenue, cobupaHue 1 pacrio3HaBaHUeE.

XKunkoe coctossnue BeuecTBa. Boga. [lorpedienue Boabl B ObITY U Ha
IpOoU3BOJCTBE. JKEeCTKOCTh BOJIBI U CLIOCOOBI €€ YCTPAaHEHUS.

MunepanbHble BOJbI, X UCIOJIb30BAaHUE B CTOJIOBBIX U JICUCOHBIX LETSX.

Kunkue KpucTaibl U UX TPUMEHEHUE.

TBepnoe cocTossHUE BellecTBa. AMopdHbIe TBEpAbIE BEIIECTBA B IPUPO]T
U B )KM3HM YEJIOBEKA, X 3HAUYEHUE U puMeHeHune. Kpucraiinueckoe CTpoeHHE BELIECTBaA.

HNucnepcHblie cucTeM bl [lonsarue o nucnepcHbix cuctemax. Jucnepcuas daza u
JcriepcuoHHas cpea. Knaccuukarus TucnepcHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHOTro
COCTOSTHUS IUCIIEPCHOM CpeIbl U AUCIIEPCHOHHOM (Pa3bl.

I'pyOoaucriepcHble CUCTEMBI: 3MYJIbCUU, CYCIIEH3UH, a3PO30JIH.

ToHKkOAMCIIEPCHBIE CUCTEMBI: TN U 30JIH.

CocTaB BemecTBa U CM e C e . Bermecrsa MOJIEKyISIpHOTO M HEMOJIEKYJISIPHOTO
CTpPOEHHUsI. 3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTB.

[TonsiTHe «10J11» U €€ pa3HOBUAHOCTH: MaccoBas (J10J1s1 3JIEMEHTOB B COEITMHEHUH, J10JIs1
KOMIIOHEHTa B CMECH - JOJIsl IPUMECEH, 10JIs1 pACTBOPEHHOT'O BEIIECTBA B PACTBOPE) U
oObvemHas. [{os BbIXOAA POYKTa peakLiy OT TEOPETUUECKH BO3ZMOMKHOTO.

JemMoHcTpanuu. Mozens KpUCTAJUTMYECKOM perieTky xiaopuaa HaTpusa. OOpasibl MUHEpaIoB
C MOHHOW KPUCTAJUIMYECKOM PEIIETKON: KaJblUTa, raanuta. Moaenn KpUCTaUIMYECKUX PEIETOK
«Ccyxoro Jbja» (WIk uoja), anMasa, rpadura (unu kBapua). Monens monexyiasl JJTHK. O6pasiibt
iactMmace (penonodopmanbaeruIHbie, MOJINypeTaH, MOJIUITHIICH, TIOJIUIIPOITUIICH,
MOJIMBUHUJIXJIOPUA) U U3Aenus u3 HuX. OO6pasiibl BOJIOKOH (IIEPCTh, MIENK, alleTaTHOE BOJIOKHO,
KaIpoH, JIaBCaH, HEWJIOH) U u3aemus u3 Hux. OOpasipl HEOPraHMYECKHUX TMOJIUMEPOB (cepa
MIaCTUYECKasi, KBapll, OKCUJ] AIFOMUHUS, IPUPOIHBIE ATFOMOCUIUKATHI). MOJIe)Ib MOJIIPHOTO
o0bema ra3oB. Tpu arperaTHbIX COCTOSTHHS BOAbI. OOpa3Ibl HAKUIIH B YaWHUKE U TPYOax
HEHTPaJIbHOTO OTOIJIeHHS. JKeCTKOCTh BOJIbI U cIOCOOBI ee yeTpaHeHus. [Ipubopsl Ha KUIKUX
kpuctamuiax. O0pasibl pa3IMuHbIX TUCTIEPCHBIX CUCTEM: IMYIIbCHM, CYCIIEH3HH, a3p030JIeH,
reneit u 3oneit. Koarymsauus. Cunepesuc. pdext Tunnans.

JlaGopaTopHble onbIThI. 2. OTnpeiesieHne TUIa KPUCTAJUTMYECKOM PEIIeTKH BEIIeCcTBa U
ONMCAHUE €r0 CBOUCTB. 3. O3HAKOMIIEHHUE C KOJUIEKIIMEN MTOJIMMEPOB: IIJIACTMACC U BOJIOKOH U
u3zienust u3 Hux. 4. VcnbiTanue BOJbl Ha )KECTKOCTh. Y CTpaHEHHE KECTKOCTU BOJIBIL. 5.
O3HakoMJIEHUE C MUHEPAJIbHBIMU BOJAaMU. 6. O3HAKOMJIEHUE C IUCTIEPCHBIMU CUCTEMAMHU.

IIpakTnueckas padora Nel. [lonydyenue, coOupaHnue U pacrio3HaBaHUE Ta30B.
HUcnoan3oBanue UKT: npesentanus «Xumudeckas cBsi3b», «CTeneHb OKUCIEHUD», «Teopus
A. M. 6ytnepoBay, «Iloaumepbi», «PacTBopb»

IIpoexThi: «MuHEpaTbHBIE BOJIBI, UX HCIOIH30BAHHUE B CTOJIOBBIX U JIEYEOHBIX IIEIIAX)
KP Ne 1 no teme: «CtpoeHue BemiecTBa»
Tema 3

Xumunueckue peaxkuuu (8 u)

Peaxuuu, uapymue 6e3 U3MEHEHHUS cCOCTaBa BellecCTB. AJUIOTponus U
AJIOTPOIHbIE BUAOM3MEHEHUs. [[puuuHb! anoTponuu Ha IpuMepe MOAU(PHUKAIIUN KUCIOpoa,
yriepoja u ¢pocdopa. O30H, ero 6Guonoruyeckast poib.

N3omeps! u nzomepus.

Peakxnuu, nagymue c M3MEHEHHEM cOCcTaBa Bell e cTB. Peakuun
COEIMHEHUS, pa3JIO’KEHUs, 3aMEIlIeHNs 1 0OMEHa B HEOPraHWYEeCKOW U OPraHUYECKON XUMUH.
Peakuuu 5k30- 1 sHI0TEpMHUUecKHe. TennoBoil 3¢ ekt XuMuieckoil peakiuu u
TEPMOXMMHUYECKHE YpaBHEHHU. Peakiiny ropeHusi, Kak 4acTHBIN CIIy4ail SK30TepMHUUECKHUX
peaKuui.

CKoOpoCTh XUMMHUUYECKOHN peaKkIluu.

CKOpOCTh XMMHUYECKOHN pEaKIIMU. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIIMK OT IPUPOBI



pearupyroIumx BeIECTB, KOHIIEHTPaLUK, TEMIIEPATyphl, IUIOLIAI1 TIOBEPXHOCTH
CONPUKOCHOBEHMS U KatanusaTopa. Peakiuu romo- u rereporenssie. [lonsaTue o katanuse u
Katanmzaropax. @epMeHTh Kak OMOIOTHYECKHE KaTalTu3aTOPbl, 0COOCHHOCTH UX
(YHKLIMOHUPOBAHUS.

OOpaTuMoOCTh XUMHUUYECKHUX peakiuid. HeoOparnumeie u obpaTumbie
xuMuyeckue peakuuu. CocTOSHUE XUMHUECKOTO PABHOBECHS [Is1 OOPaTUMBIX XMMHUYECKHX
peakuuii. CiocoObl CMEIIEHHs] XUMHYECKOTO PABHOBECHS Ha MIPHUMEPE CUHTE3a aMMHaKa.
[TonsTHE 006 OCHOBHBIX HAy4YHBIX IPUHIUIIAX IPOU3BOJICTBA HAa IPUMEPE CUHTE3a aMMHaKa WU
CEpPHOM KUCJIOTBHI.

Pons Boabl B XuMHUUECKON peaxuuu Meruansle pactBopsl. PactBopumocts u
KJIaccu(UKaIuUs BEIIECTB 10 STOMY MIPU3HAKY: paCTBOPHUMEBIE, MAIIOPACTBOPHUMEIE U
HEPAaCTBOPHUMBIE BEILECTBA.

DNEKTPOIUTHI U HENEKTPOIUTHI. DIIEKTPOJIUTHYECKas quccounanus. Kuciorel, o0CHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPUU DIIEKTPOIUTHYECKON TUCCOLMALINH.

XUMHUYECKUE CBOWCTBA BOJBI; B3aUMOAECHCTBHE C METAJIIAMH, OCHOBHBIMH M KMCJIOTHBIMU
OKCHJIaMH, Pa3JIo’KeHHe U 00pa3oBaHMe KPUCTAIIIOrHAPpaToB. Peakiiuy ruaparaiuu B
OPraHU4eCKON XUMHH.

I'mpponu3 OpraHMYeCcKHUX W HEOPTAaHUYECKUX COENUHEHUI
HeoOpatumslit ruponn3. OOpaTuMbIi THIPOIU3 CONEH.

I'maponu3 opraHMYEcKUX COEAMHEHUH U €r0 MPAKTUYECKOE 3HAUYECHUE JUJIS TIOJTyYEHUS
TUAPOJIM3HOTO CIMPTA U MbUIa. brosiornueckas posib rujposnsa B IJIACTHYECKOM U
SHEpPreTH4ecKoM OOMEHE BEILIECTB U SHEPTUU B KIIETKE.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu CTeneHb OKUCICHHUS.
OnpeneneHue CTeneH! OKUCIEHus o Gpopmyiie coeauHenus. [lonstue o0 OKUCIUTENbHO-
BOCCTAHOBUTENIBbHBIX peakiusax. OKUCIEeHUE U BOCCTAHOBJIEHUE, OKUCIUTEIb U BOCCTAHOBUTEIb.

DN eKTpOoJH 3. DINEKTPOJIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIN IPOLIECC.
DNEeKTpON3 pacIljIaBOB U PacTBOPOB Ha MpUMepe Xjopuaa HaTpusl. [IpakTuiyeckoe npuMeHeHne
INEKTPONIN3A. DJIEKTPOJIUTHUECKOE MOTYyYCHUE aTIOMUHUS.

Hemonctpauuu. [Ipespamenne kpacHoro ¢pocdopa B 6enbiii. O30HaTop. Moaenu MOJeKy H-
OyTaHa ¥ U300yTaHa. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT IPUPO/IbI BELIECTB Ha IPUMEpPE
B3aMMOJIEHCTBUS paCTBOPOB PA3INYHBIX KUCIOT OAMHAKOBOW KOHIIEHTPAIIMH C OJIMHAKOBBIMU
rpaHyJaMy [IUHKA U B3aUMOJICHCTBHS OJIMHAKOBBIX KYCOUKOB Pa3HBIX METAJUIOB (MarHus,
IIMHKa, JKeJIe3a) C COJITHOM KHCIIOTOW. B3anuMoeiicTBre pacTBOPOB CEPHOM KUCIOTHI C
pacTBOpamMH THOCYIIb(haTa HaTpUs PA3TUYHON KOHIIEHTpALUU U Temreparypbl. Mojens
KUIISIIEro ciiosi. Pa3noxeHue nepokcuia BOA0poa ¢ MOMOLIbIO KaTtanu3aTopa (OKcuaa
mapranua (IV)) u karanassl celporo msica u ceiporo kaptogens. [Ipumepsl HeoOpaTUMBIX
peakuuii, uAyImux ¢ 00pa3oBaHuEM OCajKa, ra3a WiK BoJbl. B3anmozeiicTBre TUTUS U HATPUS C
Bosoi. [Tonyuenue okcuaa pocdopa (V) u pacTBopeHne €ro B BoJIe; UCIIBITAHUE MTOJyYEHHOTO
pacTtBopa JlakmycoM. O6pasiisl KpucTaIoruapaToB. cnbiTanne pacTBOPOB AIEKTPOIUTOB U
HERJIEKTPOJIUTOB HA IIPEIMET IUCCOLMALNNA. 3aBUCUMOCTb CTEIIEHU 3JIEKTPOIUTHYECKON
JUCCOLIMAIIMU YKCYCHOM KHMCIIOTHI OT pa3daBiieHus: pactBopa. ['naponaun3 kapOuaa Kanblysl.
['maponu3 kapOOHATOB LIETOYHBIX METAJUIOB M HUTpaToB LMHKa wiu ceuHua (II). [Tonyuenue
MmbLa. [Ipocreiinie OKUCINTEeNbHO-BOCCTAHOBUTEIbHBIE PEAKIINH; B3aUMO/IEHCTBUE IIMHKA C
COJISTHOM KHCIIOTOM U kese3a ¢ pacTtBopoM cynbdara meau (1I). Monens anekrponusepa.
Mojienb 37eKTpOAU3HON BaHHBI JUIsl TOTY4YEHUS aTFOMUHUS.

JlabopaTopHblie onbIThI. 7. Peakius 3aMerieHns Meau KelIe30M B pacTBOPE MEIHOTO
Kymopoca. 8. Peakiuu, uaymme ¢ oOpa3zoBaHHeM Ocajka, ra3za u Bosl. 9. [lomydenne kuciopoaa
pasyioKeHUEeM MEePOKCHIa BOJIOpo/Ia ¢ MOMOIIbI0 okcuja Maprania (IV) u karanassl CeIporo
kaprodens. 10. [Tomydenrne Bomopoia B3auMOICHCTBHEM KUCIOTHI ¢ ITMHKOM. 11. Pa3nmnunbie
CJIy4au FMApOJIn3a COJIEH.

Hcnonb3zoBanue UKT: npezenrtanus «TUIbl XUMHUUECKUX peakiuii», «CKOpOCTb XUMHUYECKHX
peakuuii», «OBP», BuneodparmenT «TermnoBoii 3pPexT XuMHUECKOH peakium



IIpoekThl: «OKUCIUTENHEHO-BOCCTAHOBUTENIBHBIE IPOIIECCHI, (POPMHUPYIOLIUE OOIUK 3eMITH»
KP Ne 2 no teme: «XUMHYECKUE PEAKITUM

Tema 4

BemecTBa u ux cBoiicrea (9 u)

M e 1 a 11 1 bl. B3auMoaelicTBre METAIIIIOB ¢ HEMETAJIAMHU (XJIOPOM, CEPON U KUCTIOPOJIOM).
B3auMozeiicTBrE MIEIOYHBIX U MIEIOYHO3EMENBHBIX METAIIOB C BOJAOU. DIIEKTPOXUMUYECKUM
P HAaIPSDKEHUM METAJLIOB. B3auMoielcTBUE METAJLIOB C PACTBOPAMU KUCIIOT U COJIEH.
AmoMuHoTepMmusi. BzaumonelicTBrue HaTpuUs € 3TAHOJIOM U (PEHOIOM.

Koppo3zus merainos. [IoHATHE 0 XUMUYECKOW U 3JIEKTPOXUMHUYECKOW KOPPO3UU METAILIIOB.
CriocoOblI 3alIUTHl METAJIOB OT KOPPO3HUH.

HewMeTannsl. CpaBHUTENBHAS XapaKTEPUCTHKA FAJIOTEHOB KaK HanboJiee TUITHYHBIX
npencTaBuTesiell HemeTaioB. OKUCIUTENbHbIE CBONCTBA HEMETAJIOB (B3aUMOICHCTBUE C
MeTaJlJIaMi U BOAOPoJ0oM). BoccTaHOBUTENbHBIE CBOWCTBAa HEMETAIUIOB (B3aUMOAEHCTBHE C
0oJiee IEKTPOOTPULIATEIbHBIMU HEMETAINIAMH U CJIOKHBIMU BELIECTBAMHU-OKUCIUTEISIMH).

Kucnorel Heopranmuyeckune u opraHuyeckue. Knaccudukanus Kucnor.
XHUMHUYECKUE CBOMCTBA KUCIIOT: B3aUMOJICHCTBUE C METAJJIAMHU, OKCUJAMHU METAILIIOB,
TUIPOKCUIAMH METAJLIOB, COJIIMH, ciupTaMu (peakmust dtepudukarum). OcoObie CBOMCTBA
A30THOM M KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

OcHOBaHUS HEOpPraHUYeCKHE U OpraHuyeckue. OcHOBaHUA, UX
Kiaccudukanus. XMMHUYECKHUe CBOMCTBA OCHOBAHMIA: B3aUMOJICHCTBUE C KUCIIOTAMU,
KHUCJIOTHBIMHM OKCHUJAMH U COJIIMU. PaznoskeHne HepacCTBOPUMBIX OCHOBAHUI.

C o 1 u. Knaccudukanus coneit: cpeqHue, KUCIbIe 1 OCHOBHbIE. XUMUYECKUE CBOWCTBA COJICH:
B3aMMOJIEHCTBHE C KUCIOTaMU, 111€J0YaMH, MeTajslaMu U cosisiMu. [IpencraBurenu coseit U ux
3HAYCHHE. XJIOPUJI HATPHs, KapOoHaT Kanblus, pocdar kanpius (CpeIHUE COJIN);
THIPOKapOOHATHI HATPHUS M aMMOHUS (KHCIIBIE COJIN); TUApokcokapOonat meau (1) - mamaxur
(OCHOBHas COJIb).

KagecTBeHHBIE peakIiuy Ha XJIOPHI-, CyIb(aT-, 1 KapOOHAT-aHHOHBI, KATHOH aMMOHHUS,
katroHsl xxenesa (1) u (III).

I'enernueckas cBs3b MEXAY KjaccaM HEOPraHMYECKHUX M OPTaHUYECKUX COETUHEHUH.
IToHsiTHE O F€HETUYECKOM CBS3M U TEHETUYECKUX Psfax. [ eHeTuueckuii ps MeTaa.
I'enetnueckuit psig Hemetaa. OCOOEHHOCTH TEHETHUECKOTO PsiJia B OPraHUueCKOW XUMUHU.

Jemoncrpauuu. Koyekuus o0pas3unoB MetamioB. BzanMoelicTBue HaTpust U CypbMBI C
XJIOpOM, jKeJie3a ¢ cepoid. ['opeHne Maraust U alntoMUHUS B Kuciopoze. Bzaumoneictaue
IEJIOYHO3EMENBHBIX METAJNIOB C BOJOW. B3anmozeiicTBie HaTpHs ¢ 3TaHOJIOM, IUHKA C
YKCYCHOM KHCIJIOTOM. ATIOMUHOTEPMUS. B3auMoaeincTBre Meau ¢ KOHIIEHTPUPOBAHHOW a30THOM
KHCIIO0TOH. Pe3ynbpTaThl KOPPO3UU METAJUIOB B 3aBUCUMOCTH OT YCJIOBUI €€ MPOTEKaHUS.
Komnneknus 06pa3ioB HeMeTauioB. BzaumoaeiicTBue XJIOpHON BOJIBI C paCTBOPOM OpoMHU/Ia
(nonnna) xanus. Kosiekuus npupoaHbIX OpraHudecKux KuciaoT. Pa30aBienue
KOHIICHTPUPOBAHHOM CEpHOM KHUCIOTHI. B3auMonecTBue KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI
C caxapoM, IeJUTI0NI030i 1 Meabio. OOpa3ibl MPUPOAHBIX MUHEPATIOB, COAEPKAIUX XJIOPH]L
HaTpus, KapOoHaT Kanblud, pocdaT Kanplusa u rugpokcokapoonat menu (1I). O6pasis
MUILEBBIX MPOIYKTOB, COJIEPKAIIUX THAPOKAPOOHATHI HATPUS M AMMOHUS, UX CIIOCOOHOCTH K
pa3JI0KEeHUI0 IpU HarpeBaHuu. [amenue conpl ykcycoM. KauecTBeHHbIE peakllui Ha KaTHOHBI U
AQHUOHBI.

JlaGopaTopHblie onbIThl. 12. McnpiTanne pacTBOPOB KHUCIOT, OCHOBAaHUM U COJIEN
uHAMKaTopamu. 13. B3anmozeiicTBre COJIIHON KUCIIOTHI M pacTBOPA YKCYCHOM KUCIIOTHI C
MeTauiamu. 14. B3anMmoaencTBre CONsTHOM KUCIOTHI M pacTBOpa YKCYCHOW KUCIIOTHI C
OCHOBaHUsMU. 15. B3aumonelicTBue COIsHON KMCIOTHI U pacTBOpPa YKCYCHOM KHCIIOTHI C
cossimu. 16. IlomydeHne n cBOMCTBA HEPACTBOPUMBIX OCHOBaHUM. 17. I'Haponu3 XJI0pua0B U
alleTaToB LIEJTOYHBIX METAJUIOB. 18. O3HaKOMIICHHE C KOJUIEKIUSAMU: a) METAIJIOB; 0)
HEMETAJIJIOB; B) KUCJIOT; I') OCHOBAHUM; J1) MUHEPAJIOB U OMOJIOTHYECKUX MaTepUasoB,
COJIEpIKalINX HEKOTOPBIE COJIH.



IIpakTuyeckas padora Ne2. Permenue skcriepuMEHTAIBHBIX 33724 Ha UIACHTU(DUKALIIO
OPraHMYEeCKUX U HEOPTaHUYECKUX COCAUHEHHUI.
HUcnoans3zoBanue UKT: npesenrtanusa «Metawbly, «Metaimyprus», «OCHOBaHHS
IpoexToi: KucnoTel B ipupoe
KP Ne 3 mo teme: «BeliecTBa 1 UX CBOMCTBaY



