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[Iporpamma pazpaboTana Ha OCHOBE aBTOpPCKOM mporpammbl ['apa H.H. ,

«Xumusi. Paboumne nporpammel. [Ipenmernas nuuusa yaeOnukos [.E.Pym3utuca, @.I".
®enpamana 8-9 kmacchl: yued. mocobue nist odmeodpaszosar. opranuzanuii/ H.H
I"apa. - 3-e uzn.,nepepad.-M.: [Ipocsemenne, 2019. -48c. — ISBN 987-5-09-065302-
2%

VYueOnuk Xumus. 8 kimacc:yue0. jis odmeodpaszasar. opraausanmii/ I'.E.
Pymsurnc,®d.I". ®enpaman. — 6—¢ u3a.,crepuoruil. — M.:IIpocBemenne, 2018. — 207
c. ;1. PekoMennoBano MunuctepctsoM o0pa3zoBanus U Hayku PO



Iloacnumenvnasn 3anucka.

Ilepeuens HopmamueHbviX 00OKYMEHN 08, UCNOIb3YEMBIX 0151 COCHABIEHUA PAdOUell NPOP AMMbBL:
PaGouas mporpamma y4yeOHOro Kypca mo xumuu mis 8- 9 kmacca paspaborana Ha ocuoBe OPI'OC
BTOPOT'0 MOKOJICHHUS, PUMEPHOM MPOrpaMMbl OCHOBHOT'O 00I1Iero oOpa3zoBaHus 1Mo Xxumuw, [IpuMepHoii
IIPOrpaMMBbl OCHOBHOI'O 0011ero obpasoBanus no xumuu u Ilporpammsl Kypca xumuun ais 8-9 kiiaccoB
obmeoOpazoBarenbHbIX yupexnaeHuii, aBrop H.H. Tapa. (Xumus. Pabouue nporpammel. [Ipenvernas
auHus  yuyeOHukoB [.E.Pymsutuca, ®.I'. ®Penpamana 8-9 wiaccel: yueb. mnocobue it
obmieoOpaszoar. opranmzarmmii/ H.H Tapa. - 3-e¢ usn.,mepepa6.-M.: I[Ipoceemenne, 2019. -48c. —
ISBN 987-5-09-065302-2 ). J[lamnas pabouyass mnporpaMmMa peaiu3yercs B ydeOHHMKax JUis
obmeobpazoBatenbHbix yupexxaenuit [.E. Pymuruca u @.I'. Genpamana «Xumus. 8 kmacey u «XUMHUS.
9 kmace»
Paboyas mporpamma o XUMUHU JIsl OCHOBHOM IIIKOJIBI COCTaBJI€Ha Ha OCHOBE: DyHIaMEHTaIbHOTO
spa cojepxaHus oO0miero oOpa3oBaHHs W B COOTBETCTBUM C [OCyTapCTBEHHBIM CTaHIAApTOM
obrrero obpaszoBanus (mpuka3 MuH#CTEpcTBa 00pa3zoBaHus W Hayku Poccuiickoit deaepanuu ot
17.12.2010 r. Ne 1897);
denepanbaoro 3akona ot 29 mexadpst 2012 roma, Ne273 (denepanbhbiii 3akoH «O6 00pa3oBaHUU B
P®Dy);
[TocranoBnenust ['maBHoro ['ocymapcTBeHHOTO caHMTapHOTO Bpauda Poccmiickoit @enepamuu «O0
yrBepknennn Canllun 2.4.2821-10 «CaHUTapHO-3ITUIEMHOIOTHIECKAE TPEOOBAHUS K YCIIOBUSIM H
opraHu3zauu 00y4eHus B 0011e00pa3oBaTeIbHBIX yupexaeHusx» ot 29.12.2010 No189;
[Tpukaza MunoOprayku Poccum ot 31.03.2014 Ne 253 «OO6 yTBepkAeHUU (eneparbHOTO MepedHs
Y4eOHMKOB, PEKOMEHIYEMBIX K HCIOJIB30BAHUIO TPH peaTH3allid HMEIONUX TOCYIapCTBEHHYIO
aKKpEIUTallUI0 00pa30BaTEIbHBIX MPOTPAMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero
o01rero 00pa3oBaHUs
VYyeonoro urana MBOYCOII Ne7 um. F0.A. T'arapuna na 2020-2021 y4. rox;
[Tonoxxenus o pabouyeit mporpamme, pazpadotanHoro 8 MBOYCOII Ne7 um. FO.A. I'arapuna
3a ocHOBY pabodeil mporpaMmbl B3sATa TporpaMma Kypca XuMuUU i 8-9  KiaccoB
00111€00pa30BaTENBHBIX YUPESKJACHHMN,0MyOIMKOBaHHass u3nareabcTBoM «lIpocsemenue» B 2019
rogny (Xumusa. Paboume nporpammbl. IlpeamerHass nuHus ydeOHukoB [.E.Pymsutuca, @.I.
Oenpamana 8-9 kiaccel: yded. mocobue aisa obmeoOpa3oBar. opranusammit/ H.H Tapa. - 3-e
us ., mepepad.-M.: IIpocsemienne, 2019. -48¢. — ISBN 987-5-09-065302-2).
Obwan xapakmepucmuka yueoH0z0 npeomema
B coxepxaHnu JaHHOrO Kypca Mpe/cTaBlIeHbl OCHOBOIOJIATAIOIINE TEOPETUUSCKHIE CBEICHUS 110 XHUMHH,
BKJIFOUAIOIME HM3Y4CHHWE COCTaBa W CTPOCHHS BEINECTB, 3aBUCHMOCTH HX CBOICTB OT CTPOCHHS,
UCCJICJIOBAaHUE 3aKOHOMEPHOCTEH XMMHYECKUX NpPEBpAIlCHHH W IIyTei YIPaBICHUS HMH B IIEJSIX
MOJTYYCHHUS BEIECTB, MAaTEPUAIIOB, SHEPTHH.
Coznepxanue y4eOHOrO MpeaMera BKIIOYAET CBEICHHS O HEOPraHHMYECKUX BEIIECTBAX, X CTPOCHUH H
CBOICTBAX, a TAaK)Ke XMMHUYECKHX IPOIIeccax, MPOTEKAIIINX B OKpy)aromeM Mupe. Hanbomee cinoxHbie
aneMeHThl DyHIaMEHTAIBHOTO S/Ipa COACPIKaHUs O0MIEero 00pa3oBaHMs MO XUMHHU, TAaKUE, KaK OCHOBBI
OpPraHMYeCKOM ¥ TMPOMBIIUICHHOH XHMHWH, T[EPEHECeHbl B TMpPOrpaMMy cpelHeil  (IIOJIHOi)
00111e00pa30BaTEIILHOM HITKOJIBI.
TeopeTuueckyo OCHOBY U3y4CHHUS] HEOPraHMUESCKOM XUMHH COCTABISIET aTOMHO-MOJICKYIISIPHOE YYCHUE,
nepuoandeckuii 3akoH J[.M. MenneneeBa ¢ KpaTKMMH CBEICHUSIMH O CTPOCHHH aTOMOB, BHJAX
XMMHYECKOH CBSI3M, 3aKOHOMEPHOCTSX IPOTEKAHWU XHMHYECKHX DPEaKIHi, CBOMCTBaX, MOMYYCHUH,
NPUMEHEHHU METAJJIOB, HEMETAJUIOB U HUX COCIUHEHH, 3HAKOMCTBO C BOKHEUIIMMH OPraHUYECKUMHU
BEILIECTBAMH
B wu3ydyeHum Kypca 3HAuUTEIbHA pOJb OTBOIUTCS XHMHUYECKOMY OKCIIEPUMEHTY: MPOBEICHHIO
MPAKTUYECKUX M JIAOOPATOPHBIX PadOT M OMUCAHHMIO MX PE3YNbTATOB; COOJIIOJCHUIO HOPM W IPAaBHI
MOBEJICHUSI B XUMHUECKHX JIAOOPATOPHSIX.
OCHOBHBIE Ye1u N3yICHUS] XUMHUH HATIPABJICHBI:

® Ha oOceoeHue BadcHelwux 3HaHuil 00 OCHOBHBIX TOHSATHAX M 3aKOHAX XUMHUH, XHUMHUYECKOU

CHMBOITUKE;



® Ha os1adeHue yMeHusMU HaOJIOAATh XHWMHUYECKHUE SIBJICHHS, TPOBOAUTH XHWMHUYECKHMA
SKCIIEPUMEHT, TIPOM3BOJIUTh PacueThl HA OCHOBE XMMHYECKHX (DOpPMYJ BEIIECTB M ypaBHECHUM
XUMHYECKUX PEaKIIUii;

® Ha pazeumue TO3HABATCJIbHBIX HMHTCPECOB H HHTCIIICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce
MNPpOBCACHNUA XHMHUYCCKOro OKCICPUMEHTA, CAMOCTOATCIBHOIO HpHOﬁpCTCHI/IH 3HaHUH B
COOTBCTCTBHHU C BO3SHUKAKIINMHU )KU3HCHHBIMHU HOTpC6HOCT§IMI/I;

® Ha gocnumanue OTHOIIEHWS K XMMHUHU Kak K OJHOMY M3 (yHIaMEHTAJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMSI U 2JIEMEHTY 00I1EYeTI0BEUYECKON KYIIbTYpBI;

® HA npumeHeHue NOJYYEHHHIX 3HAHUU U yMeHuti JJisi 0e30MacHOr0 HCIIOIb30BAHMS BEIIECTB U
MaTCpruajIoB B 6I>ITy, CEIBbCKOM XO35IMCTBE U Ha IMMPOU3BOACTBE, PCIICHUSA MMPAKTUICCKUX 3a1aY B
HOBCCI[HCBHOﬁ JKU3HU, TPEAYHPEKACHUSA SIBJ'ICHI/II\/’I, HAHOCAIIUX BPEA 340POBLIO YECJIOBCKA H
OKpYXXarolee cpese.

OnHOl M3 BaKHEUIITNX 3a[1a4 OCHOBHOT'O OOIIET0 00pa30BaHUs SBJISETCS MOATOTOBKA O0YJArOMIMXCS K
OCO3HAaHHOMY ¥ OTBETCTBEHHOMY BBIOOpPY >KH3HEHHOIO M MpodeccHoHanbHOro myru. OOyuarommuecs
JAOJIDKHBI HAYYHUTLCA CAMOCTOATEIIbHO CTABUTDH LECJIN U ONIPCACIIATD IMYTU UX NOCTUKCHU A, UCIIOJIb30BATh
NpUOOPETEHHBIH B IIKOJIE OIBIT B peaJIbHON JKHU3HH, 32 paMKaMU y4eOHOro mpolecca.
XuMHsl KaK y4eOHBIH NpeIMeT BHOCUT CYIIECTBEHHBIN BKJIA/l B BOCIUTAHNE U Pa3BUTHE 00YJaIOIINXCS;
OHa Ipu3BaHa BOOPYXUTb HX OCHOBAMH XHMHUYCCKHX 3HaHPII>i, HeO6XO)II/IMBIX JJIA HOBCC)IHCBHOﬁ
JKHU3HH, 3aJIOKHUTh Q)YH)IaMeHT JJIA HaﬂbHeﬁIﬂel"O COBCPUICHCTBOBAHUA OJTUX 3HaHPII71, a TakKxXe
CrocoOCTBOBaTh 0€30MacHOMY TOBEACHHUIO B OKpY’KalOIIeH cpele M OepekHOMY OTHOLICHHMIO K HEil.
Pa3zBuTne mo3HaBaTeIHLHBIX HHTCPECOB B IPOLCCCE CAMOCTOATCIIBHOI'O HpI/IO6peTeHI/IH XUMHYCCKUX
3HAHWU ¥ UCIIOIBE30BaHIE Ppa3/IMYHbIX HCTOYHHUKOB I/IH(i)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX.
Bocrintanne yOeXIECHHOCTM B TIO3UTUBHOW pONM XUMHHM B JKH3HH COBPEMEHHOIrO OOIIECTBa,
HEOOXOIMMOCTH XMMUYECKH TPAMOTHOTO OTHOIIICHHS K CBOEMY 3/10POBBIO U OKPYXKAIOIIEH cpeie.
Mecmo yuedbnozo npeomema 6 yueoHom niane
OcobenHocTn comepkaHusi Kypca «XHWMHsS» SIBIAIOTCA TJIABHOW NPUYMHOW TOro, YTO B Oa3MCHOM
yueOHOM (00pa3oBaTEeIHLHOM) IIJIAHE ATOT MPEAMET IMOSBIIETCS MOCIEAHUM B PALY €CTeCTBEHHOHAYIHBIX
JMCHUIUINH, TTOCKOJIBKY JUISl €r0 OCBOCHHUS IIKOJBHUKU JOJDKHBI 00JIaZaTh HE TOJIBKO ONPEAEJIEHHBIM
3aracoM MpeIBapUTEIbHBIX €CTECTBEHHO-HAYYHBIX 3HAHWH, HO W JOCTATOYHO XOPOLIO Pa3BUTHIM
a0CTPaKTHBIM MBIIUICHUEM.
B oOpa3oBarenbHOI mporpaMMe 1Mo XMMHUM Ha U3ydeHHe XuMHUH B 8 U 9 kiaccax oTBOAMTCS 2 4aca B
Hezmemo, 68 wacoB B ron. Peammzamus JaHHOW TNPOrpaMMBl  CIIOCOOCTBYET —HCIIOJIB30BAHUIO
pa3HoOoOpa3HbIX (opM oOpraHuM3amuM Y4eOHOro Mpolecca, BHEAPSHUIO COBPEMEHHBIX METOJIOB
00y4eHHs U NMeAArOrnYeCKUX TeXHOIOTHH.
Pesynomameut océoenus yuednozo npeomema
OcHoBHO#IT (popMoli opraHu3aMy y4eOHOro Mmporecca sBIsIeTCs KJIacCHO-ypouHas cucteMa. B kauecTe
JOTIOJTHUTENBHBIX ~ ()OPM  OpraHM3allid  00pa3oBaTENbHOrO MpoIecca HCIONb3YyeTcs — CcHcTeMa
KOHCYJIbTAIIMOHHOM TOAJEPKKH, WHIWBUAYATIbHBIX 3aHITUH, CaMOCTOSTENbHas paboTa ydammxcs C
WCTOJIb30BaHHEM COBPEMEHHBIX HH(POPMAIMOHHBIX TeXHONOruid. OpraHuzanus CONPOBOXKACHUS
yyaliuxcs — HampaBleHa HAa  CO3JaHHWE  ONTHMAIBHBIX  YCIOBUH  OOy4YeHHs;  HMCKIIOYEHUE
MICUXOTPaBMUPYIOIINX (PAaKTOPOB; COXPAHEHHUE MCHXOCOMATHYECKOI'0 COCTOSIHHS 3/I0POBbS Y4YaIIUXCS
pa3BUTHE TMOJIOKHUTEIBHOM MOTHBALIMM K OCBOSHHIO MPOTPAMMBI; Pa3BUTHE HHIMBHIYAIbHOCTH U
OZIApEHHOCTHU Ka)JI0ro peOeHKa.
Pabouass mporpamma mnpemycmarpuBaeT (OPMHPOBAHHE Y ydalluxcs OOLIey4eOHbIX YMeHHil u
HABBIKOB, YHHBEPCAJIbHBIX Y4YeOHBIX [JeCTBHH M KJIIOYEBbIX KOMIETEHUHMI: YyMEHHE
CaMOCTOSITEIBHO ¥ MOTHBHPOBAHHO OpPraHW30BBIBATH CBOIO IIO3HABATENIBHYIO JIESTEIBHOCTD;
WCTOJNIb30BaHUE DJIEMEHTOB MPUYHMHHO-CIEJACTBEHHOIO M CTPYKTYPHO-(DYHKIIMOHAIBHOTO aHANN3a;
OIpesieNIeHHe CYIIHOCTHBIX XapaKTePHCTHK M3y4aeMoro oO0bEeKTa; yMEHUE pa3BEepHYTO OOOCHOBBIBATH
CY)KIEHUS, TaBaTh ONpPEJETICHUs, PUBOAUTD J10KA3aTeNbCTBA; OLIEHUBAHNE U KOPPEKTUPOBKA CBOETO
MIOBE/ICHUS B OKPY’KaIOIEM MHPE.
PesyabTaThl M3yueHusi Kypca «Xumus. 8 kiaace» , «Xumusi. 9 Kiaace» TNpHUBEAEHBI B pasjene
«TpeOoBaHMsI K YPOBHIO TOJIIOTOBKH BBITYCKHHKOBY», KOTOPBIH MOJHOCTBIO COOTBETCTBYET CTaHIAPTY
BToporo nokoneHus ®I'OC. TpeGoBaHMs HampaBlICHbl HAa peATH3aLUI0 CHCTEMHO-AEATEIbHOCTHOTO, U
JMYHOCTHO-OPUEHTUPOBAHHOTO TOAXOA0B; OCBOCHHE YYAIIMMKCS MHTEIUICKTYaJbHOM M MPaKTHYECKOH



JICSTENBPHOCTH; OBJIAJICHUE 3HAHWUSAMH W YMEHHUSAMH, BOCTPCOOBAHHBIMH B TIOBCECTHEBHON JKW3HH,
MO3BOJISIFOIIMMH OPUEHTHUPOBATHCS B OKPYXKAIOIIEM MHUpPE, 3HAUMMBIMHU JJI1 COXPAHEHUS OKpYKarolen
cpelbl 1 COOCTBEHHOT'O 3710POBbS.

I[nanupyemble pe3yjbTaThl H3YUeHHS YI€OHOTO MpeaMeTa

BoinyckHuk nayuumes:

® ONKCHIBAaTh CBOMCTBA TBEPABIX, KUIAKHUX, ra3oo6pa3HI)1x BCHICCTB, BBIACIAA HX CYHNICCTBCHHBIC
MPU3HAKY;

® XapaKTepU30BaTh BEIIECTBA IO COCTAaBy, CTPOCHUIO M CBOMCTBaM, YCTaHaBIWBATh NPUIUHHO-
CJICACTBCHHBIC CBA3U MCKAY JaHHBIMH XapaKTCPUCTUKAMU BCIICCTBA,

® DACKpBIBATHL CMBICII OCHOBHBIX XHWMHYCCKUX MMOHSTHH: aToOM, MOJICKYJa, XUMHUYECKUIN 3JIEMCHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTH, UCIIOIB3Ys 3HAKOBYIO CHCTEMY XHUMUU;

® M300pakaTh COCTaB MPOCTEHINIUX BEIIECTB C MOMOMIBI0 XHUMHYECKHX (OPMYIT W CYINIHOCTB
XUMHUYECKUX PEaKIUM C MOMOUIbI0O XUMUYECKUX YPABHEHU;

® BEIYHCIISATh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, & TAKKE MACCOBYIO JTOJIO
XUMHUYECCKOI'o 3JIEMECHTA B COCAMHCHHUAX

® CPABHUBATL 110 COCTaBY OKCH/Ibl, OCHOBAHUS, KUCJIOThI, COJIN,

° KHaCCI/I(bI/IHI/IpOBaTB OKCHUbI U OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTBI U COJIM — I10 COCTaBY,

® OITMCHIBATh COCTaB, CBOMCTBAa M 3HadeHWE (B MPUPOAE M TMPAKTHUECKOW AEATENIbHOCTH HYEIOBEKa)
MIPOCTHIX BELIECTB — KUCIOPOA U BOJIOPOJA;

® 110J1h30BATHCS JTA00PATOPHBIM 000PYIOBAHUEM U XUMHUYECKOU MTOCY/I0H;

® [IPOBOIUTHL HECIIOKHBIE XMUMHUUYCCKUE OIBITBI U HEI6JHOIICHI/I$I 3a U3MEHEHHEM CBOICTB BEUICCTB B
TIpoIlecce WX MPEBpaIeHn; cOOII0aTh MpaBWiia TEXHUKH O€30IaCHOCTH IIPH MPOBEICHUN HAONIOACHUA U
OIIBITOB;

® pa3nMuYaTh OKCIEPUMEHTAIFHO KHCIOTHI M  IIEJOYHM, TONb3yiACh WHIUKATOPaMH; OCO3HATh
HEOOXOIMMOCTEL COOIOACHHS Mep 0€30ITaCHOCTH IPU 00pAIIEHNUN ¢ KHCIOTaMH | IIET0YaMH.

¢ KimaccuunupoBaTh MHOT000pa3re XUMUYECKUX PEaKITHI

e 3yuuT cBOMCTBA METAIJIOB, HEMETAJIJIOB U UX COCTMHEHUI

BbINYCKHUK ROIYyUUmM 603MOMHCHOCHIL HAYUUMBCA .

® TPaMOTHO 00paIaThCs C BEMIECTBAMH B TIOBCETHEBHOM JKU3HU;

® OCO3HABaTh HEOOXOMUMOCTh COONIOACHUS TPABHJI OJKOJOTMYECKH OE30IMacHOr0 TIOBEIACHHS B
OKpYXaroleil TpUpPOIHOH Cpeae;

® IOHUMATh CMBICI U HEOOXOIMMOCTh COOIOJICHHS TPEANUCAHNH, MPEIaraéMbIX B WHCTPYKIIHSAX I10
WCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U Jp.;

® JICTIOJIB30BaTh MPHOOPETEHHBIE KIFOUEBBIE KOMITETEHTHOCTH TMPH BBITOJHEHWH HCCIIEIOBATENbCKIX
MIPOEKTOB 10 U3yYEHHIO CBOMCTB, CITOCOOOB TIOIYIECHUS U PACIIO3HABAHUS BEIIECTB;

® pa3BUBATh KOMMYHHKATHBHYIO KOMIIETEHTHOCTH, HCIONB3YysS CPEICTBA yCTHOTO W IHCHMEHHOTO
OOIIeHUs, TPOSBIATh TOTOBHOCTh K YBaKEHHWIO HHOM TOYKH 3pEHUS TpH OOCYXACHWU PE3YyIhTaTOB
BBITIOJTHEHHOU PaOOTHI;

¢ OOBEKTHBHO OIICHWBATh HWH(POPMANMIO O BEIIECTBAX W XHUMHYECKHX TMpOIeccax, KPUTHIECKH
OTHOCHUTHCS K TICEBIIOHAYYHOH WH(OpMAIWH, HEIOOPOCOBECTHOH peKiiaMe, Kacalollelcs HCIOIb30BaHUS
Pa3TUYHBIX BEIIECTB.

Ilepuoguyeckuii 3aKOH M NEePUOAUYECKAS cUcTeMa XuMU4Yeckux djieMeHTOoB J[.M. Menpaeneesa.
Crpoenue BemecTsa.

BemyckHuk nayuumcsi:

o KITaCCH(UITUPOBATE XUMHUYECKHE DOJEMEHTHl Ha METalUlbl, HEMETaJUIbl, JJIEMEHTHI, OKCHUABl H
THAPOKCHUIBI KOTOPBIX aMQOTepHbI, W WHEPTHBIE OJEMEHTH (Ta3pl) JUII OCO3HAHHS BaKHOCTH
YHOPSIIOYEHHOCTH HayYHBIX 3HAHUK;

® pacKphIBaTh CMBICH Ieproandeckoro 3akoHa JI.M. Menneneesa;

® ONMCHIBATh U XapaKTEPHU30BaTh TAOMWYHYIO (HOPMY TMEPUOAMYECKOHM CHCTEMBI XHUMHYECKUX
3JIEMEHTOB;

® XapaKTEepU30BaTh COCTaB ATOMHBIX SiZiep M paclpeleleHrue 4Yucia 3JIEKTPOHOB IO JIIEKTPOHHBIM
CIIOSIM aTOMOB XHMHYECKHUX 3JIEMEHTOB MAaJbIX TEPHUOJOB TEPUOIUYECKON CHUCTEMBI, a TaKKe Kajausd U
KaJIbIUS;

® pa3IMyYaTh BUJIbI XUMUYECKOM CBS3H: HOHHYIO, KOBAJICHTHYIO TMOJISIPHYIO, KOBAJIICHTHYIO HEMOJSPHYIO
U METaJNINYECKYIO;



® 1300pakaTh ANEKTPOHHBIE (POPMYIIBI BEIIECTB, 00pa30BaHHBIX XUMHUYECKUMH CBA3SIMU PA3HOTO BUJA;

® BBISIBJIATH 3aBUCUMOCTBH CBOMCTB BEIIECTBA OT CTPOEHUS €r0 KPUCTAJUIMYECKOM peleTkd (MOHHOM,
ATOMHOMW, MOJIEKYJISIPHOM, METAIITNYECKOM );

® XapaKTEpU30BaTh XUMHUYECKHUE IEMEHTHI U HUX COCJUHEHUS Ha OCHOBE ITOJIOXKEHUS JJIEMEHTOB B
MEePUOUUECKON cHCTeMe 1 0COOCHHOCTEH CTPOCHHUS UX aTOMOB;

® OIIMCHIBATh OCHOBHBIE IPEANOCHUIKM OTKpbITHS J[.M. MeHaeneeBbM INEPUOAUUYECKOIO 3aKOHA U
MEPUOMUECKON CUCTEMbI XUMUYECKUX 3JIEMEHTOB M MHOTOO0pa3HYI0 HAYYHYIO JESITeNbHOCTh YIEHOIO;

® XapaKTEpU30BaTb HAy4YHOE M MHPOBO33PEHUECKOE 3HAUCHUE IIEPUOJUYECKOTO 3aKOHA U
MEpUOANYECKON cUCTEMBI XUMUUeckux aneMmeHnToB /.M. Mennaeneesa;

® 0OCO3HABaTh HAyYHBIC OTKPBITHSI KaK pPE3yJNbTaT JUIMTEIBHBIX HAONIOCHWH, OMBITOB, HAYYHOH
MIOJIEMHKH, IIPEOIOJIEHUS TPYAHOCTEN U COMHEHUI.

BbINYCKHUK nOYy4UmM 603MONHCHOCHD HAYUUMBCA .

® 0OCO3HABaTh 3HAYEHME TEOPETUYECKNUX 3HAHUN JUIS IPAKTUYECKON JIEATENbHOCTH YEIIOBEKA;

® ONKCHIBATH U3yYEHHBIE OOBEKTHI KaK CHCTEMBI, IPUMEHSIS JIOTHKY CHCTEMHOTO aHAIIN3a;

® IPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSAX IEPUONUYECKONM CHUCTEMBI XMMHYECKHX 3JIEMEHTOB IS
OOBSICHEHUS ¥ TIPEIBHUJICHHUS CBOWCTB KOHKPETHBIX BEIECTB;

e pa3BuBaTh HMH(OPMAIMOHHYIO KOMIIETEHTHOCTh TOCPEACTBOM YriyOJieHHsI 3HaHWHA 00 HWCTOpUH
CTAHOBJICHUS XHMMHWYECKOH HAYKH, €€ OCHOBHBIX IIOHATHH, NEPUOJUYECKOrO 3aKOHA KAaK OJHOTO H3
BAXKHEHIIMX 3aKOHOB NMPUPOJbL, a TAKKE O COBPEMEHHBIX JOCTH)KECHUSX HAYKU U TEXHUKH.

MHoroo0pa3ne XUMHYECKUX PeaKIHii.

BelntyckHUK Hayuumcst:

® O0BSACHATH CYyTh XMMHYECKHX MPOIECCOB;

® Ha3BIBATH MTPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUYECKUX PEaKITnii;

® YCTaHABIMBATh TPHHAUIKHOCTh XHUMHUYECKOW PEaKUWH K OIpeaeIeHHOMY THITYy MO OJHOMY W3
KJIaCCU(UIIMPOBAHHBIX MPHU3HAKOB!

1) mo ymcy U cOCTaBy MCXOAHBIX BEIIECTB U MPOAYKTOB PEAKIINH (PEaKIIMH COSTUHEHMS, Pa3I0KEeHNU,
3aMeIIeHNs 1 0OMEHa);

2) 10 BBIACTICHUIO MJIH TTOTJIOMICHUTO TEIUIOTH (PEaKITUH YK30TEPMUIECKUAE U DHIAOTCPMHIECKHE);

3) 0 M3MEHEHUIO CTeleHEel OKHUCIEHHUSI XUMHUYECKUX 3IIEMEHTOB (OKHCIHTEIHHO-BOCCTAHOBUTENBHBIC
peaKInm);

4) mo oOpaTUMOCTH TIpoitecca (peaKIuy 00paTUMBIE B HEOOpATUMEIE);

® Ha3bIBaTh (DAaKTOPHI, BIHSIONINE HA CKOPOCTh XMMHYECKUX PEAKIIHIA;

® Ha3bIBaTh (PAKTOPHI, BIHSIONINE HA CMENIEHIE XUMHUIECKOTO PaBHOBECHS;

® COCTABIIITH ypPaBHEHHS DJIEKTPOIMTHYECKOW AMCCONHMALNN KHCIOT, MIENOYel, COJIeH; TOJIHbIE U
COKpaIllecHHbIE WOHHBIE YpaBHEHHs peakiuii OOMeHa; YpaBHEHHS OKHCIUTENHFHO - BOCCTaHOBUTEIHHBIX
peakumii;

® IIPOTHO3MPOBATHh MPOAYKTHl XUMHUYECKAX PEAKIN Mo (GopMyrnaM / Ha3BaHHUSIM HCXOTHBIX BEIIECTB;
OIIPENEeNATh NCXOAHBIE BEIECTBA 10 (OpMYIIaM / Ha3BaHUSM IPOIYKTOB PEaKIIIH;

® COCTABIISITb  YpPaBHEHHA  peaKIWil, COOTBETCTBYIOMIMX  MOCIENOBATEIHHOCTH  («IIEMOYKE))
MIpeBpaIIeHN i HEOPTaHUIECKUX BEIIECTB PA3TUYHBIX KIIACCOB;

® BRISIBJIATH B TIPOIECCE DKCIEPUMEHTa TPU3HAKH, CBUICTENBCTBYIONIME O MPOTEKAHUHW XUMHUYECKON
peaxImm;

® TOTOBUTH PACTBOPHI C OMPEIEIIEHHON MAaCCOBOM JI0JIEH paCTBOPEHHOTO BEIECTBA;

® OIIPEJIENATh, XapaKTep Cpeasl BOJHBIX PACTBOPOB KHUCIOT W IIENOYEH MO M3MEHEHHWIO OKPAacKH
WHIKaTOPOB;

® IPOBOJINTh Ka4YeCTBEHHBIE PEAKIWH, ITOATBEPKAAMIINE HAIMYHWE B BOJHBIX PACTBOPax BEIIECTB
OTJENTbHBIX KATUOHOB M aHUOHOB.

BbINyCKHUK ROIyYUM 603MONHCHOCHIL HAYUUMBCA'

® COCTaBJISITh MOJICKYJISIPHBIE U TTOJTHBIC HOHHBIC YPaBHEHWS 110 COKPAIICHHBIM MOHHBIM YPaBHEHUSIM;

® IPUBOANTH MIPUMEPHI PEAKIIHIA, MOATBEPKAAIOUINX CYIIECTBOBAHNE B3aUMOCBSI3U MEXKIY OCHOBHBIMH
KJIacCaM¥ HEOPTraHMYECKUX BEIIECTB;

® IPOrHO3MPOBATH PE3yJIbTAThI BO3AEHCTBUS Pa3IHMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKOH PEaKInu;



® IPOrHO3MPOBATh PE3yAbTATHl BO3ACHCTBHA PAa3NUYHBIX (PAKTOPOB Ha CMEIIEHHE XHMHUYECKOTO
paBHOBECHS.

MHuoroo0pa3ue BeliecTs.

Beimycknuk nayuumes:

® OTpECNATh MPUHAISKHOCT, HEOPTaHMYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KIJIACCOB/TPYIIIL:
MeTaJTbl 1 HEMETAIJIbI, OKCHJIBI, OCHOBAHHSI, KUCIIOTHI, COJIH;

® COCTaBJIATH (DOPMYJIBI BEIICCTB 110 X HA3BAHUSIM;

® OIIPCACIATH BAJICHTHOCTD U CTCIICHD OKUCJICHUA 3JICMCHTOB B BCUICCTBAX,

® COCTaBJIATH q)OpMyIILI HCOPraHN4C€CKUX COCI[I/IHCHI/II\/'I II0 BAJICHTHOCTAM H CTCIICHAM OKHCJICHUA
3JIEMEHTOB, a TAKXKE 3apsilaM HOHOB, YKa3aHHBIM B TaOJHIIE pACTBOPUMOCTH KHUCIIOT, OCHOBAHUHN H COJICH;

° O6’I)SICH5[TI) 3aKOHOMEPHOCTU U3MCHCHUS (I)I/I3I/I‘-ICCKI/IX M XUMHUYECKHUX CBOMCTB IMPOCTBIX BCUICCTB U UX
BBICIIMX OKCHJIOB, 00Opa30BaHHBIX 3JIEMEHTAMHU BTOPOT'O M TPETHETO EPHOIOB;

® Ha3bIBATh 061u1/1e XUMHNYECKUEC CBOfICTBa, XapaKTCPHBIC JId I'PYIIIl OKCHJIOB: KMCJIIOTHBIX, OCHOBHBIX,
aM(OTEpHBIX.

® Ha3bIBaTh OOIIME XUMUYECKUE CBOWCTBA, XapaKTEePHBIE ISl KAXKJOT0 Kilacca BEIecTB;

® [IPUBOJUTH IIPUMEPHI PEAKIIUI, TOATBEPKIAIOINX XUMUYECKHUE CBOMCTBA HEOPTAHUYECKUX BEIIECTB:
OKCHJIOB, KUCJIOT, OCHOBAHUM U COJICH;

® OTIPE/ICNATh BEIIECTBO — OKHCIHTEIh W BEIIECTBO — BOCCTAHOBUTENb B OKHUCIHUTENBHO —
BOCCTAHOBUTCIIBHBIX PCaKIUAX,

® COCTaBJISITh DIIEKTPOHHBIN OaIaHC MO MPEITIOKEHHBIM CXeMaM PEaKIInii;

® [IPOBOIUTH naGopaTopHHe OIIBITBI, MMOATBEPKIAAIOIINE XUMHYCCKUEC CBOMCTBA OCHOBHBIX KJIAaCCOB
HCOPraHM4C€CKUX BEUICCTB,

® IPOBOJIUTH JIA0OOPATOPHBIE OIBITHI IO MOJIYUYECHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB: BOJOPO/A,
KHCITIOpOJa, YTIEKUCIIOro ra3a, aMMHaKa; COCTABIISATh YPaBHEHHUSI COOTBETCTBYIOIINX PEAKITHI.

BbINyCKHUK NOJTYYUT 603MOHCHOCHIL HAYUUMbCA .

* TPaMOTHO 00paIIaThcs C BEMIECTBAMH B IIOBCETHEBHOM KU3HHU;

* OCO3HaBaTh HEOOXOJMMOCTh COONIOJICHHS TIPaBUJI OSKOJOTHYECKH O€30MMacHOrO TOBEJCHUS B
OKpYy’Karolllel MPpUPOAHON CPEJIE;

* TIOHUMATh CMBICI ¥ HEOOXOTUMOCTH COONIOIEHUS NPEANICAHNAN, TPEAIaraéMbIX B WHCTPYKIHSIX 10
WCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMUU U Jp.;

* HCIIONE30BATh MPUOOPETEHHBIEC KITFOUEBbIe KOMIETEHTHOCTH IIPH BBITTOTHEHUH HCCIIENOBATENBCKUX
MIPOEKTOB 10 H3yYEHHIO CBOICTB, CITOCOOOB TOTYYEHHUS U PACIIO3HABAHUS BEIIECTB;

* pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTB, HCIIONB3YS CpPEIACTBA YCTHOM ¥ THCHMEHHOW
KOMMYHUKaind Tpu pabore ¢ TekcraMu ydeOHWKa W JOMOJHHUTEIBHON JINTEpaTypoOd, CHpPaBOYHBIMHU
TaONHUIaMH, TPOSBIATH TOTOBHOCTh K YBXEHHIO HWHOM TOYKH 3PEHHS IPH OOCYKIEHUH PEe3ylbTaTOB
BBITIOJTHEHHOM paboOTEHI;

* OOBEKTMBHO OIICHWBATh WH(OPMAIIMIO O BEIIECTBAX M XHMHYECKHX IMIPOIEccax, KPUTHICCKH
OTHOCHUTBCS K TICEBJIOHAYYHON WH(OpMAIWH, HEIOOPOCOBECTHON peKiiaMe, Kacalollelcs HCIOIb30BaAHUS
Pa3TUYHBIX BEIIECTB.

* OCO3HABaTh 3HAYCHHE TEOPETUIECKUX 3HAHUH TSI TPAKTHYECKON JeITeThHOCTH YEIOBEKa;

* ONHCHIBATh H3yUEHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSISI IOTUKY CHCTEMHOTO aHaJIH3a;

* IPUMEHSATh 3HAHUSA O 3aKOHOMEPHOCTSX MEPUOANYECKOW CHCTEMBI XUMHYECKHAX JIIEMEHTOB IS
OOBSICHEHUS U TIPEIBHUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BHBaTh WHGOPMAIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YIIIYONIEHHS 3HAHUM 00 HUCTOpHH
CTaHOBJICHUS XUMHYECKOM HAyKH, €€ OCHOBHBIX TIOHSATHH, NEPUOAMYECKOTO 3aKOHA KaK OJHOTO W3
BKHEHIITNX 3aKOHOB IPUPOJIBI, & TAKXKE O COBPEMEHHBIX JIOCTHKEHUAX HAYKU U TEXHHUKH.

* COCTaBIISITh MOJICKYJISIPHBIE U TIOJTHBIE HOHHBIE YPaBHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOANTD MPUMEPHI PEAKIINUHN, ITOATBEPKIAIONINX CYIECTBOBAHNE B3aUMOCBSI3H MEXIY OCHOBHBIMHU
KJIACCaM¥ HEOPTaHWYECKHUX BEIECTB;

* TMPOrHO3UPOBATH PE3YJBTAThl BO3JIEHCTBUS PAa3NUMYHBIX (AKTOPOB Ha HM3MEHEHHE CKOPOCTH
XUMHAYECKON peakiui;

* TPOrHO3UPOBATH PE3YNbTaThl BO3ACHCTBHS pa3IMYHBIX (PAKTOPOB HA CMELIEHHE XHUMHYECKOTO
paBHOBECHS.

* IPOTHO3MPOBATH XUMUYECKUE CBOWCTBA BELIECTB HA OCHOBE X COCTABA M CTPOCHMUS,;

* TPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA NPOSBIATH OKHUCIUTENBHBIE WM BOCCTAHOBUTEIbHBIE
CBOMCTBa C YUETOM CTEIeHEH OKUCIEHHUS DIIEMEHTOB, BXOISIINX B €r0 COCTAB;



* BBUIBIITH CYIIECTBOBAHHE TI'€HETHYECKOM B3aMMOCBSI3M MEKIY BEIIECTBAMH B PSIy: IPOCTOE
BEIECTBO — OKCHJI — I'MIPOKCH] — COJIb;
* OPraHU30BBIBATh, IIPOBOANTH YIEHHUYECKUE TPOCKTHI 110 MCCIIECTOBAHMIO CBOMCTB BEIIECTB, MMEIOIIMX

Ba)KHOE MIPAKTHUYECKOE 3HAYCHHE.
BBINYCKHUK MMOJIYYUT BO3MOXKHOCTh HAYUUThCS:
* IPaMOTHO 00paIlaThCs C BEIIECTBAMU B IIOBCETHEBHOM JKU3HHU;
* 0CO3HaBaTh HEOOXOIUMOCTH COONIIOJIEHUSI TPABUJ HKOJIOTHYECKH OE30MacHOrO TOBEACHUS B
OKpYXarolllel MpUpOAHON cpee;
* NIOHUMATh CMBICI U HEOOXOIUMOCTh COOJIFOJICHUS TPEANUCAHUN, NPEAIaraeMpIX B MHCTPYKIHSX IO
WCIIOJIb30BaHMIO JICKAPCTB, CPEACTB OBITOBOW XUMHUU H JIP.;
* HCIOJIb30BaTh MPHUOOPETEHHBIC KIFOYEBBIC KOMIICTEHTHOCTH TPU BBITOJHEHUU HCCIICIOBATEIbCKUX
MIPOCKTOB 110 U3YYCHHUIO CBOMCTB, CIIOCOOOB MOJTYYCHHUS ¥ PAaCIIO3HABAHUS BEILECTB;
* pa3BHBaTh KOMMYHHKATHBHYI) KOMIIETEHTHOCTh, HCIOJB3YySl CPEICTBA YCTHOH W NHUCHhMEHHOU
KOMMYHHKAIIUU TPH PabOTe ¢ TEKCTaMH yueOHWUKa M JIOTMOJHHUTEIBHOH JIMTEPaTypoOil, CIpaBOYHBIMH
TaOJIMIIaMH, MPOSIBJIATH TOTOBHOCTh K YB)KECHUIO MHOW TOYKH 3PEHUS MPH OOCYKICHUH PE3yJbTATOB
BBINOJIHEHHOM paldoThI;
* OOBEKTUBHO OICHMBATh HMH(POPMAIMIO O BEHIECTBAX M XHMHUYECKUX TNPOIECCax, KPUTUYCCKH
OTHOCHUTBCS K TICEBIOHAYIHON MH(POPMAIIHH, HEA0OPOCOBECTHON pPeKiaMe, KacaroIIencsl UCTIOIb30BaHHMS
pa3InYHbBIX BEIIECTB.
* 0CO3HABATh 3HAYCHUE TEOPETUUCCKUX 3HAHUH JUISI IPAKTUYCCKOMN JIESITEIbHOCTH YEI0BEKa,;

* OMHUCHIBATH U3yYCHHBIC O0BEKTHI KAK CHCTEMbI, IPUMEHSIS JIOTUKY CUCTEMHOI'0 aHAJIH3a,
* MPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSX MEPUOJUYCCKOM CHUCTEMbl XUMHYECKHX JJIEMEHTOB IS
OOBSICHCHHUS U TIPE/IBUICHUSI CBONCTB KOHKPETHBIX BEIIECTB;
* pa3BUBaTh HHHOPMAITMOHHYIO KOMITETEHTHOCTh TIOCPEIICTBOM YTITyOJICHUS 3HAHUI 00 MCTOpUN
CTAaHOBJICHHSI XMMHUYECKOH HAyKW, €¢ OCHOBHBIX IOHSTHH, MEPHOANYECKOr0 3aKOHA KaK OIHOTO W3
BOKHEHIIINX 3aKOHOB TIPUPOJIBI, @ TAK)KE O COBPEMEHHBIX JOCTIKEHUSIX HAYKU M TCXHUKH.
* IPHUBOAMUTH TPUMEPHI PEAKITUH, TTOATBEPKAAIONMINX CYIIECTBOBAHNE B3aMMOCBS3H MEXTYy OCHOBHBIMU
KJIACCAMH HEOPTaHUYECKUX BEIIECTB;
* BBISIBIIATH CYIIECTBOBAHNE TEHETUYECKON B3aMMOCBSI3U MEKTY BEIIECTBAMH B PSIY: MPOCTOE BEMIECTBO
- OKCH/T - TUJIPOKCHU]I - COJIb;
* OpPraHU30BBIBATh, MMPOBOANUTH YIEHUYECKHE IMPOCKTHI IO MCCIEIOBAHUIO CBOMCTB BEIIECTB, MMEIOITHX
BKHOE TIPAKTUUYECKOE 3HAUCHHE.

Juunocmuuie, memanpeomemuslie U npeoMemHbvle pe3yAbMaAMbl 0C60CHUA Y4eOHO020 npeomema

«Xumusn»
JINYHOCTHBIMHU pe3yabTaTaMU U3YYCHUS TIpeaMeTa « XUMHUS SBIISIOTCS CIICTYIOIINE YMCHUS:
- BocnutaHue pOCCHHCKON TpakJIaHCKOH WICHTHYHOCTH: IaTPHOTH3Ma, JIOOBH W YBaXCHHE K
OTedecTBy, YyBCTBO TOPAOCTH 3a CBOIO PoMHY, 32 pOCCHICKYIO XUMUYECKYIO HAYKy
- ®opMUpOBaHUE IEIOCTHOIO MHPOBO33PCHHS, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH W OOIIECTBEHHOW MPAKTUKH, & TAK)KE COIHMATBLHOMY, KYJIbTYPHOMY, SI3IKOBOMY M JIYXOBHOMY
MHOT'000pa3Hi0 COBPEMEHHOTO MHUpa
- ®opMHpOBaHUE OTBETCTBEHHOI'O OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CaMOpPa3BUTHUIO
U camMooOpa30BaHWIO HA OCHOBE MOTHBAallMM K OOYYEHHI0O M TIO3HAHWIO, BHIOOPY MPO(HUIBLHOrO
00pa3oBaHus Ha OCHOBE WMH(GOPMAIIMK O CYIISCTBYIONIMX NMPOPECCHSIX M JUYHBIX NMPOPECCHOHATBHBIX
npennouTeHuii. OCO3HAHHOMY MOCTPOCHUIO WHIMBUAYAIbHBIX 00pa30BaTEIbHBIX TPACKTOPHH C y4ETOM
YCTOMYMBBIX MMO3HABATEILHBIX HHTEPECOB
- (opMupoBaHME KOMMYHHKATHBHOW KOMIIETCHIIMM B 00pa30BaTEIbHOW, OONIECTBEHHO IIOJEC3HOM,
y4eOHO — UCCIICIOBATEIBCKOM, TBOPUYCCKOW U APYrUX BUAAX JIEATCIbHOCTH
- ®opMupoOBaHUE U TTIOHUMaHUE IICHHOCTH 37I0pPOBOT0 U 0€3J10MacTHOro 00pa3a >KM3HH, YCBOCHUE TIPABHIT
WHIUBUAYAILHOTO M  KOJUISKTUBHOTO O€30MAacCHOTO TIOBEJICHUS B 4YPE3BBIYAWHBIX CHUTYaIUsX,
YT OXKIAFOIINX JKU3HH U 3JI0POBBIO JIFOICH
- ®opmupoBaHKE TO3HABATEIbLHOW HH(POPMALMOHHONW KyJIbTYpbl. B TOM Yuclie pa3BUTHE HaBBIKOB
CaMOCTOSTEIbHOW padOThl C YYEOHBIMH TOCOOMSMH, KHHIaMH, JOCTYIHBIMH HWHCTPYMEHTaMH U
TEXHHUYECKUMU CPEJCTBAMU WH(OPMAITMOHHBIX TEXHOJIOTUI
- ®opMUpOBaHUE OCHOB KOJIOTMYECKOT0 CO3HAHHUS Ha OCHOBE NMPU3HAHUS IIECHHOCTH YXU3HU BO BCEX €€
MPOSBJICHUSAX U HEOOXOIMMOCTH OTBETCTBEHHOTO , OEPEKHOr0 OTHOIICHHSI K OKPYIKAIOIIeH cpejie



-Pa3BuTHEe TrOTOBHOCTHM K pELICHHIO TBOPUYECKMX 3ajay, YMEHUE HaXOIUTh aJleKBaTHbIE CIOCOOBI
MOBEICHUS U B3aWMOJIEHCTBUE C MapTHEpaMH BO BpeMs y4eOHOW M BHEY4eOHOH JesTeNIbHOCTH,
CIIOCOOHOCTHU OLIEHUBATh IPOOIEMHBIE CUTYallUU

MeranpeiMeTHBIMH  pe3yiabTaTaMH  HU3ydeHMsT Kypca «Xumus»  sBisgercs  (OpMUpPOBaHHE
YHHUBEpCAJIbHBIX yueOHbIX aeiictuii (YVY /).

Io3znasamenvuvie YVJI:

- CamocTOsATeIBHO O0HAPYXHUBATh U (pOpMYIHPOBaTH yUeOHYIO MPOOIEMY, ONPEAEATh 1ielb YueOHOM

JeATeJIbHOCTH, BEIOUpPATh TeMY paboThI
- BobyiBurate Bepcuum pemieHus INpoOJeMbl, OCO3HABaThb KOHEYHBIH pe3ysbTaT, BbIOUpATh U3
IIPEUIOKEHHBIX U HCKAaTh CAMOCTOSATENILHO CPECTBA JOCTUKEHHUS 1IeITH.

- CocTaBysATh (MHAMBUAYAIbHO WM B IPYIIIE) IUIAH peIeHHs! TPo0eMbl (BBIITOTHEHUS IPOEKTA).

- Paboras mo miaHy, cBepATh CBOM JEUCTBUS C LIENBIO M, IPU HEOOXOIMMOCTH, MCIPABIATH OLINOKU
CaMOCTOSITENBHO.

- B nuanore ¢ yanTenem coBepIIEHCTBOBATh CAMOCTOSATENILHO BEIPAOOTaHHBIE KPUTEPUH OLICHKH.
Kommynuxamuenvie YYJ/I:

- CaMOCTOATENPHO OpPraHU30BbIBaTh y4eOHOE B3aMMOJEHCTBHE B Ipymie (ompenaensTh oOIue LenH,
pacrpenensiTh poju, J0roBapuBaThCs APYr C APYTroOM U T.11.).

CpenctBom (opmupoBaHHsT KOMMYHHUKATHBHBIX Y VY]l cCiy)kar TEXHOJOTHS MPOOIEMHOTO Iuaiora
(moOy>karoNuii 1 MOABOAAILIMM AUAIor) U paboTa B MaJIbIX IPYIIAX, a TAKXKe NCIOIb30BaHUE HA YPOKaxX
3JIEMEHTOB TE€XHOJIOTHH MPOAYKTHBHOIO YTSHHUS.

IIpeaMeTHBIMH pe3yabTaTaMH U3YUEHHS MTpeaMeTa « XUMHSD» SIBISIOTCS:

- @opMupoBaHHE TE€PBOHAYAIBHBIX CHCTEMATU3WPOBAHHBIX TPEICTABICHUA O BEIIECTBAaX, UX
MPEBPALICHUSX M MPAKTUYECKOM MPUMEHEHHUH; OBJIaICHHE MOHATHIHBIM annapaToM U CHMBOJIMYECKUM
S3BIKOM XMMUH;

- Oco3Hanne OOBEKTUBHO 3HAYUMOCTH OCHOB XHMHYECKOM HAyKH Kak O0JacTh COBPEMEHHOTO

€CTECTBO3HAHUS, XUMHUYECKUX MPEBPALICHUH OPraHMYECKHX M HEOPTaHWYECKUX BEIIECTB KaK OCHOBBI

MHOTHUX SIBIICHUH )KHBOW M HEXKUBOU MPUPOJIBI; YIITyOJIEHHE MTPEICTABICHUA O MaTePHATLHOM €ITHCTBE

MUpA;

- OBnajneHne OCHOBAMHM XHMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO AHAIM3MPOBATH U OOBEKTUBHO
OLICHMBATh JKM3HEHHBIC CHUTYallUW, CBSA3aHHBIE C XUMHEW, HaBbIKaMHd O€30MacHOro oOpamieHus C
BEIIECTBAMH, HCIIONB3YEeMbIMH B ITOBCEIHEBHOW >XM3HU; YMEHHEM AaHAIM3MPOBAaTh M IUIAHUPOBATH
9KOJIOTHUYECKH 0€e30I1aCHOE MOBE/ICHHUE B LENISAX COSPEKEHUS 310POBbS U OKPYKAIOLIEH Cpebl;

- @opMupOBaHHE YMEHHMH YCTAHABIMBATH CBSI3M MEXIY pEaJbHO HAOIOJAaeMbIMH XUMHYECKUMHU
SABICHUSIMA M TPOLIECCAMH, MPOHCXOSIIUMH B MHUKPOMHpE, OOBSCHITH NPUUYUHBI MHOT000pasus
BEIIECTB, 3aBUCHMOCTh UX CBOICTB OT COCTaBa U CTPOEHHSI, a TAKXKE 3aBUCUMOCTh IPUMEHEHUS BEIIECTB
OT MX CBOMCTB,;

- ITpuoOpeTeHus ompITa UCMOIB30BAHUS PA3NUYHBIX METOJOB M3YYCHHs BEIICCTB; HAOIMIOACHUS 3a UX
NPEBpALICHUSIMA TIPH TPOBEACHUU HECIOKHBIX XHUMHYECKHX OJKCIIEPUMEHTOB C HCIOIb30BAHUEM
nabopaTopHOro 000PyAOBaHUs U TIPUOOPOB;

- YMeHHe OKa3bIBaTh MEPBYIO MOMOIIb MPH OTPABICHUSAX, OKOTaX M JPYTUX TPaBMax, CBS3aHHBIX C
BEIIECTBAMHU U JIAOOPAaTOPHBIM 000pyI0BaHUEM;

- OBnanenue npuemMaMu paboThl ¢ HH(OpMaIel XUMHUUECKOTO COACPKaHHs, IPEACTABICHHONW B pa3HO
dopme (B BUzE TeKcTa, (OpMYI, TpapUKOB, TAOIMYHBIX JaHHBIX, CXeM, (hoTorpaduii u 1p.)

- Cozanue OCHOBBI JJ1s1 (POPMHUPOBAHUS MHTEPECA K PACIIMPEHUIO U YIIIYOJICHUIO XMMUYECKUX 3HAHUI

1 BbIOOpa XUMUH KaK MPOGUIBHOrO MPEeIMeTa MPH Nepexo/ie Ha CTYIEeHb CpeTHero (IOJHOro) o0Iero

o0pazoBaHus, a B JaJbHEUIIIEM U B KayecTBe chepsl cBoe nMpodecCHoHaTbHON 1eSTeTbHOCTH;

.- @opMupoBaHHE NPEACTABICHUI O 3HAYEHHUH XHMHUYECKOW HAyKW B PEIICHHH COBPEMEHHBIX

HKOJIOTHUECKHX MPOOIIEM, B TOM YHCIIE B IPEAOTBPAIIEHUH TEXHOTEHHBIX M SKOJIOIMYECKHX KaTacTpod.
Oowan xapakmepucmuka yuedHo20 npoyecca:

Ocnoenvie mexnono2uu ooyuenun:

IIporpamma kypca «XHMHH» IIOCTPOCHA Ha OCHOBE CIHMPAIbHOW MOJEIH, MPEAyCMaTPUBAOLIECH
MIOCTENICHHOE pa3BUTHE U  YrIyOJleHHEe TEOPEeTUYECKUX MPEJICTaBICHUH Tpu  JHHEHHOM
O3HAaKOMJIEHHUH C HDMIIUPUYECKUM MaTEPUATIOM



TecTpl, CaMOCTOSITEILHBIC
HCCIIEI0BATENLCKUX PA0OT.
[IpeoOmamaromumu popMamMyu TEKYIIETO KOHTPOJS SIBIISIFOTCSI CAMOCTOSTEIbHBIC M KOHTPOJBHBIC
paboThl, pa3IWyHbIE TECTOBBIC (OPMBI KOHTPOIS. [IpOMEXKYTOUHBI W WMTOTOBBI KOHTPOJb
MPOBOJUTCS B OpPME KOHTPOIBHBIX padoT

paboTa, KOHTPOJIbHBIE PAa0OTBL, YCTHBIH  OMpPOC,  3alIHTa

CodepikaHue Kypca Xumuu 8 Knacc.

Ne n/m | Pa3nesibl mporpaMmmbl Koun4yecTBo KounuyecTBo KounuyectBo
4yacos KOHTPOJIbHBIX NMPAKTHYECKUX
pador padoT
1 OCHOBHBIE TIOHSATHUS XUMHU 54 (51 +3yaca |5 6
(YpOBEHb aTOMHO — MOJIEKYJISIPHBIX | PE3€PBHOTO
MPEICTABIICHHI ) BpPEMEHH)
[Tepronnueckuii 3aKOH U 7 - -
MepHoIUYecKas cucTeMa
XUMHUYeCKuX 3yiementoB [[. 1.
MenneneeBa. CTpoeHne aTroma
Crtpoenue BemiecTBa. Xumuueckast | 7 1 -
CBSI3b
HUTOTO 68 6 6

B aBTOpPCKYI0 MpOrpaMmMy BHeCeHbI HEKOTOPbIe H3MEHEHHSI.

PezepBHOE Bpems (5 4acOB) UCTIOIB3YETCS CIEIYIOMUM 00pa3oM:

- 1yac — Ha mpoBeneHue oboOIaromIero ypoka no teme «llepponayanbHble XUMUYECKHE TTIOHSATHUS

- ldac - Ha pemieHue pacyeTHbIX 3a1a4 «HaxoxkaeHrne MacCoBOW JTOJM PACTBOPEHHOTO BEUIECTBA B
pacTBope.

Brruncnenue Macchl paCTBOPEHHOTO BEIIECTBA U BOJBI JJIsl IPUTOTOBJICHUS paCTBOpA ONpeAeICHHON
KOHLIEHTPALIUN

- 1 gac - Ha mpoBezeHHe 0000IIaoNIIero ypoka no teme «BaxHeimue Kiacchl HEOPraHMYECKUX
COEIUHEHUIN

- 1yac — Ha npoBeieHuEe 0000OUIAIOIIETO YpoKa 3a KypC XUMHH § Kiacca

- 1 yac — Ha MpOBeJIEHUE UTOTOBOI KOHTPOJILHOM PabOThl 3a Kypc XUMHH § Kiacca

OO0ocHoBaHMe: TpuU M3YyYCHUH Ha3BAaHHBIX TEM HEIOCTATOYHO BpPEMEHH IJIsi MPOBEACHUS
00001IaIONINX YPOKOB U YPOKOB IO PEIICHUIO PAaCUETHBIX M KAYECTBEHHBIX 3aJad, a YPOKH 3TH
HEO0OXOIMMBI, TaK KaK HalpaBJICHbl HAa pean3aliio BaXKHEUIINX TpeOOBaHMUM K 3HAHUSM YJalluXcs
— MPUMEHEHUE MOJTYUYEHHBIX 3HAHUHN ISl BBITIOJIHEHUS! TPEHUPOBOYHBIX YIPAXKHEHUN U TIOJTOTOBKE
K KOHTpOJbHOWH pabore. OOoOmiaronee padOThl  MO3BOJISIIOT BBIIBUTH CTEIEHb OBJIAJICHUS
yUYalIMMHUCS 3HAHUSIMU [0 OCHOBHBIM BOIIPOCaM Kypca OpPraHM4eckoil XMMUH; TOTOBHOCTh K cllaue
OI'D mo xumuu. PopmMyIHpoOBKa Ha3BAaHUHM pa3JielioB U TEM COOTBETCTBYET aBTOPCKOM Mporpamme.
Bce mpaktuyeckue paboThl, AEMOHCTpaIlH, JTa0OpaTOPHBIE OMBITHI B3SATHI M3 MPOrPaMMBI Kypca
xuMuu 1713 8-9 knaccos aBropa H.H. T'apa.

Cooeporcanue Kypca 8 knacc

Paznen 1. OcHOBHbIE MOHATHSI XHMUH (YPOBEHb aTOMHO- MOJIEKYJISIPHBIX MPeICTABJIEHHI)
[Ipenmer xumuu. XuMusl Kak 4acThb €CTECTBO3HaHHUsA. BemecrtBa M ux cBoicTBa. MeTobl
MO3HAHUS B XUMHH: HaOmoieHNe, sKcriepuMenT. [Ipuemsl 6e30macHoi paboThl ¢ 000pyI0BaHUEM U
BemiectBamu. CTpoeHue MiIaMeHn
Uucteie BemectBa u cMmecH. CrocoObl OYMCTKH BEHIECTB: OTCTauBaHUE, (UIBTPOBAHHE,
BBITIAPUBAHUE, KpUCmaiiuzayusi, oucmuiiayus. Ou3ndeckue U XUMUUYECKUE SBICHH. XUMUYECKHE




peakuuu. [lpu3Haky XMMHUYECKMX pEaKIMil U YCIOBHUS BO3HUKHOBEHUS U TEUEHUS XUMUUYECKHUX
peaKuum.

ATOMBI , MOJIEKYJIbl M HOHBI. BellectBa MOJEKYISPHOTO U HEMOJEKYJISIPHOTO CTPOCHUSI.
Kpucramnmaeckue u amopdHbie BemecTBa. KpucTammudeckwe pelieTkd: HWOHHAs, aTOMHAas u
MOJIEKYJIsIpHasi. 3aBUCHUMOCTh CBOMCTB BEILECTB OT TUIA KpHUCTauIMyeckoil pemerku. [Ipocteie u
CJIO’KHBIE BEIeCTBA. XUMUUYECKUM 3JIEMEHT. MeTaibl U HeMeTaJlIbl. ATOMHAs €JUHUIIA MAacChl.
OtHocuTeNbHAs aTOMHAsE Macca. SI3bIK XUMHH. 3HAKH XUMUYECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocrtaBa BemecTBa. Xumudeckue Gopmysbl. OTHOCUTENIbHAS MOJICKYIIsIpHas Macca. KauecTBeHHBIN 1
KOJIMYECTBEHHBI COCTaB BEIIECTBA. BBIUMCICHHWE MO XHUMHYECKUM QopMmynam. MaccoBas moJis
XUMHUYECKUX DJIEMEHTOB B CJI0KHOM BEIIIECTBE

BanenTHOCTh XMMUYECKUX JIeMEHTOB. Omnpe/eneHue BaJeHTHOCTH AJIEMEHTOB 1Mo (hopmynam
OuHapHBIX coenuHeHui. CocTaBlieHHe XUMUYECKUX (POPMYIT IO BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE yueHHE. 3aKOH COXpaHEHUsI MacChl BemecTB. KU3HBb U ACSITEIBHOCTD
M.B. JlomoHOCOBa. XMMHUYECKHE YPAaBHEHHUA. THUIIBI XUMHUYECKUX PEAKIINI
IIpakTnuyeckune padoThI:

e [lpaBuna TexHUKH OE30MACHOCTH MpU PabOTE B XUMHUYECKOM KaOWHETe. 3HAKOMCTBO C
71a60paToOpHBIM 000PYIOBAaHUEM.
e OumncTKa 3arpsA3HEHHON ITOBAPEHHOM COJIH.
Pacuernble 3agaun. Briuucienne oTHOCUTEIBHON MOJIEKYISPHONW Macchl BellecTBa Mo (opmyie.
Brrunciienue MaccoBoil A0JM 3JEMEHTa B XMMHUYECKOM COEAUHEHUH. Y CTAaHOBJICHUE MPOCTEUIIEH
(dhopMysIBI BelIeCcTBa MO MACCOBBIM JOJISIM DJIEMEHTOB. BBIYMCICHHS 10 XUMUYECKUM YpPaBHEHUSIM
Macchl WJIM KOJIMYECTBA BEUIECTBA MO M3BECTHOM Macce WJIM KOJWYECTBY OJHOTO M3 BCTYHAIOIIMX
WJIY TIOJIYYAIOIINXCS B PEAKIUN BELECTB.

Kucnopon. Haxoxaenne B mnpupozae. I[lomydenwe kuciopoga B Jlaboparopuul U
MPOMBIIIIEHHOCTH. PU3MYECKHME M XUMHUYECKHE CBOMCTBA KHciopoja.. llpuMmenenue kuciopona.
Kpyrosopot kucnopona B npupoae. O30H , ayuiotponusa kuciaopoja. Bo3ayx u ero cocras. 3amura
aTMOC(EepHOTro BO3/yXa OT 3arpsi3HEHUH.

Bopopon. Haxoxnaenne B mpupoje. [Tomydenne Bomgopoma B J1labopaTtopuu U
MIPOMBILIEHHOCTH. PU3NYECKHE U XMMHUUYECKHE CBOMCTBA BOAOPOAa. BoIopoa — BOCCTaHOBUTEIID.
Meps! 6e3omacHocTH mpH padbote ¢ Bogopoom. [Ipumenenue Bogopoa.

Bopna . Metonbl onpeneneHus cocraBa BOJbl — aHaJIU3 U CUHTE3. DU3nUecKne U XUMUYECKUE
cBoiicTBa Bojbl. Boja B mpupose u crnocoObl ee OYUCTKU. Adpalus BOJAbl. XUMHYECKHE CBOMCTBA
BoJbl. IIpumenenue Boapl. Boga — pactBoputens. PacTBopumocTs BemecTB B Boje. OnpeneneHue
MacCOBOM JIOJIM PACTBOPEHHOTO BEILIECTBA.

KonnuectBennble oTHOmeHus B xuMuu. KosmuectBo BemiectBa. Mousb. MonsipHas macca.
3akon ABoraapo. MousapHbld 00beM Ta30B. OTHOcHTENIbHAas TUIOTHOCTh Ta3oB. OObeMHbBIE
OTHOLLIEHHUS ra30B NP XUMUYECKUX PEAKLIHIX.

Baxkneiiimue kimaccel HeopraHuyeckux coenuHeHud. OKCHABL: cOCTaB,  KiaccuuKarius.
OcHoBHbIE U KUCIOTHBbIE OKcubl. HoMeHknarypa okcuioB. Pu3nueckue U XMMUYECKUE CBOMCTBA,
MOJIy4YeHUE, TPUMEHEHUE OKCUIOB.

Tumpokcunst . Knaccudukarmus ruapokcuaoB.  OcHoBanms. CocrtaB.  Illenoun wu
HepacTBOpUMBbIE OCHOBaHMs. HomeHknarypa. ®@u3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBAHMIA.
Peakuus nevitpanuzanuu. [lonydenue. [Ipumenenne. AMQoTepHbIE OKCUIIBI U THIPOKCH/IBI

Kucnotsl: cocraB, knaccudukanus 1 HOMeHKIaTypa. Ou3ndeckue ¥ XUMUYECKHE CBOWCTBA
KHUCJIOT. BBITECHUTENBHBIN sl METAIIOB

Conm.: coctaB, KilaccHpHUKalus M HOMEHKIaTypa. Du3NuecKue M XHUMHYECKHE CBOMCTBA
coneit. PactBopumocTh comneil B Boje. XMMHUUYECKHUE CBOMCTBA COJIEW CHOCOOBI MOTYYECHHS COJICH.
IIpuMeHenue conen

I'eneTnueckast CBSI3b MEXK/Iy OCHOBHBIMU KJIACCAMU HEOPTraHUYECKUX COCTUHEHUII.

Paznen 2. Ilepuoguveckmii 3aKOH U NMEPUOAUYECKAS CHCTeMa XHMHMYecKuX 3jaemeHToB JI.H.
Menpeneesa. CTpoeHue aroma



[lepBble TOMBITKM KJIACCH(PUKALUU XUMUYECKUX 3JIEeMEHTOB. [loHATHE O Tpymmax CXOJHBIX
3JIEMEHTOB. EcTecTBEHHBIE CEMENCTBA IEJI0YHbIX METAIOB U raJOreHoB. biaropo iHeie ra3pl.

Ilepnognueckuin 3axkon [[. M. MenneneeBa. Ilepuoauueckas cucreMa Kak €CTECTBEHHO-
Hay4yHas KJIacCUUKAIMS XUMHUYECKHX dJeMeHTOB. TabmuunHas ¢opma HpeAcTaBiICHUS
KiIaccu(uKanmus XUMHUYECKUX dyeMeHTOB. Ctpykrypa Ttabmuusl «llepuoanyeckas cucrema
xumuueckux aeMmeHtoB Jl. U. MengeneeBa» (kopotkas ¢opma): A- u b- rpymmbl, nepuoisl.
Ou3nYecKUil CMBICI MOPSIIKOBOTO JIEMEHTa, HOMepa Mepro/ia, HoMepa rpynisbl (sl 2IEMEHTOB A-
IpyIi).

Crpoenue aroma. sSApo M 3JIEKTpOHHas o00ojouka. CocTaB aTOMHBIX fJ€p. HPOTOHBI U
HelTpoHbl. M30TOmbl. 3apsy aTOMHOTO spa, MAacCOBOE YHUCIO, OTHOCHUTEIbHAs aTOMHas macca.
CoBpemeHHast OpMYIUPOBKA MOHITHS «XUMUYECKUHN IIEMEHT.

OnexTpoHHas 000J0YKa aToMma. MOHATHE 00 DSHEPreTMYecKOM YPOBHE , €ro E€MKOCTH.
3anojgHeHue 3JIEKTPOHHBIX CJIOEB Y aTOMa 3JIEMEHTOB MEPBOr0 — TPEThEero nepruoaoB. CoBpeMeHHas
(GbopMyTUpOBKa MEPUOJIUYECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayunsie noctmxenus .M. MenneneeBa : ucnpaBieHue
OTHOCHUTEJIbHBIX aTOMHBIX MaccC, IEPECTAHOBKU XUMHUYECKUX 3JIEMEHTOB B MEPUOINYECKON CHCTEME.
Kuznb n gestensHocth . 1. Menaeneena.

Crtpoenne aroma. CocTtaB aTOMHBIX saep. DJIeKTpoHbl. M3otomel. CTpoe€HHE 3IEKTPOHHBIX
0005109ek aToMOB TIepBhIX 20 71eMeHTOB Tiepuoandeckoi cuctemsl J[. Y. Mennaeneena.

JlabopaTopHble onbIThbl. B3aumojeiicTBue TUAPOKCHAA IIMHKA C PAcTBOpaMU KHUCIOT U
HICIIOYEH.

Paznen 3 Crpoenne BemecTs (7 1)

DIIEKTPOOTPHUIIATEIBHOCTh XUMUYECKUX 31€MEHTOB. OCHOBHBIC BHIBI XHMHYECKOU CBSI3H:
KOBAJIEHTHAS HEMOJSIPHAS, KOBAJCHTHAs TOJIAPHAs, HWOHHAs. BaJeHTHOCTH 3JIEMEHTOB B CBETE
3IEKTpOHHOU Teopuu. CTeneHb okuciaeHus. [IpaBuia onpeIe/ieHns CTEEHN OKUCIEHHS DJIEMEHTOB.

Ne i/ | Pa3nesbl mporpamMmbl KoanuyecTBo KouanuecTBo Kosn4ecTBo
4yacos KOHTPOJIbHBIX NPAKTHYECKUX
padoTt padoTt
MHoroo6pa3ne XUMHIECKUX 17 2 2
peakuui
MHuoroo6pa3ue BenecTn 43 3 5
Kpatkwuit 0630p BakHEHITNX 8 1

OPraHn4YCCKHUX BCUICCTB

HUTOT'O 68 6 7

Cooeporcanue kypca 9 knacc

Pa3nen 1. MHOroo6pa3ue XUMHYECKUX PEaKIuit

Knaccudukarus XuMUYECKUX PEaKIIUii: PeaKkIy COSIUHEHHUS,

pasnokeHus, 3amelleHus, oOMmeHa. OKUCIMTETHHO-BOCCTAHOBUTEIbHBIE peakuuu. OKUCIUTEb,
BOCCTaHOBUTEJb, MPOIECCHl  OKHCIEHUS U  BoccTaHoBieHus. (CocraBlieHWE  ypaBHEHUH
OKHUCJIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIINI C MOMOIIBI0 METO/1a YIEKTPOHHOTO OanaHca.
TemnoBeie >PPEeKTh XUMUYECKHX pEAKIUN. DKIOTEPMUYECKHE M DHIOTCPMUUYECKHUE pPEaAKIIHH.
TepMmoxumuueckue ypaBHeHHs. Pacu€Thl M0 TEPMOXUMHUYECKUM YpaBHEHUSIM.

CKOpoCTh XMMHYECKUX peakiuii. DakTopbl, BIUSIONIHE HA CKOPOCTh XUMUYECKHX PpPEaKIUH.
[TepBoHauanbHOE MPEACTABICHUE O KaTaIn3e.

Oo6parumeie peakuuu. [ToHsTHE O XUMUYECKOM PaBHOBECHH.




XUMHUYECKUE PEaKlUd B BOJHBIX pacTBOpaxX. DJIECKTPOIUTHI U HEedeKTpouThl. Monsl. Katnons! u
aHWOHBI. [ uopamnas meopus
pacmeopos. INEKTPOJIUTUYECKAs TUCCOLMALNS KUCIOT, OCHOBAaHUI

u coneit. Citabble U CHIIbHBIC AIEKTPOIUTH. CTEIIeHb TUCCOLIUAIUH.

Peakiiun nonHoro oOMeHa. Y ci0Bus TEUSHHS pEAKIIMi HOHHOTO

oOMeHa /10 KoHIa. XMMHUYECKHEe CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX COCTMHEHUN B CBETE
IIPEJCTaBICHU OO0 3JIEKTPOJUTUYECKON JAHUCCOLMALMM M OKHCIUTENIbHO- BOCCTAHOBUTEIbHBIX
peaxkusx.

Iouamue o eudponuze coneti.

JdemoHcTpaumnu:

[IpuMepsl 5K30- M 3HIOTEPMHYECKUX peakUuid. B3auMoneicTBue IMHKA C COJISIHOM M YKCYCHOM
KUCIOTOW. B3anmoneicTBue TpaHyIMPOBAHHOTO IIMHKA M IIMHKOBOW MBUIA C COJSTHOM KHCJIOTOM.
Bsaumopneiicteue oxcuaa menu (II) ¢ cepHolt KHMCIOTONM pa3HOM KOHILIEHTPALlMM TPH Pa3HBIX
TeMIieparypax.

['opeHne yris B KOHUEHTPUPOBAHHON a30THOM KucioTte. ['opeHne cepsl B pacIUIaBICHHON CEJIUTPE.
HcnbiTanue pacTBOPOB BEMIECTB HA JJIEKTPUUECKYIO TMPOBOJUMOCTh. JIBM)KEHHE HOHOB B
AIIEKTPUYECKOM TI0JIE.

IIpakTH4eckune padoThI:

N3yuenune BIUsHMS YCIOBUM IPOBENCHNS] XUMHUECKON PEAKIIMK HA €€ CKOPOCTb.

Pemienne skcnepuMeHTaNbHBIX 3amad no TemMe «CBOMCTBAa KHCIOT, COJIEM W OCHOBAaHHMM Kak
AIIEKTPOJIUTOB

JlabopaTopHble onbIThI: Peakiiy oOMeHa Mex Iy pacTBOPaMHU AIEKTPOJIUTOB

PacuerHble 3a1aun: BoluncieHns 0 TEPMOXUMUYECKUM YPABHEHUSIM PEAKIUN.

Pa3nen 2. MHoroo6pasue BeniecTn

Hewmeramnsl. I'anorensl. [lonoxkeHne B NepUOIUYECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE
ux aroMoB. Haxoxxnenue

B nipupoie. PU3nyecKre U XMMUYECKUE CBOMCTBA TaJIOT€HOB.

CpaBHUTENbHAs XapaKTEPUCTHUKA TrajloreHoB. llonydyeHne uW TpPUMEHEHHE TaJOre€HOB. XJIOP.
duznyeckue U xumMuueckue cBoicTBa xiopa.llpumenenue xiopa. XnopoBojopon. dusnuueckue
cBorictBa. [lomyuenune. CoisigHass kucnotra u e€ conu. KadecTBeHHas peakuus Ha XJIOPHI-HUOHBL
PacnioznaBanue xnopuaoB, OpOMHUI0B, HOIUIOB.

Kucnopoa u cepa. [lonoxenue B NEpHOJUIECKON CUCTEME XMMHUUYECKHX JIEMEHTOB, CTPOEHUE HUX
atoMoB. Cepa. AJUIOTPOIIUS CEPBHI.

®dusnyeckue U xumudeckue cporcrsa. Haxoxnenue B npupoje. [Ipumenenune cepol. CepoBOAOPOI.
CepoBogopoaHAs KUCIOTA U €€ COJIU.

KauectBennas peakuus Ha cyiabhua-uonsl. Oxcua ceppi(1V). dusndeckne u XUMUYECKHE CBOMCTBA.
[Ipumenenne. CepHUCTAst KUCIOTA U

e€ comu. KauectBennas peakuus Ha cynbGuT-uonbl. Oxcua cepbi(VI).

Cepnast kucnoTa. XuMUYECKHE CBONCTBA pa30aBIIEHHON M KOHIICHTPUPOBAHHOW CEPHOU KUCIOTHI
KauectBeHHas peakiust Ha Cyiab(hakaTHOHBL. XUMHUYECKHUE PEaKIIUU, JIeKAIIHEe B OCHOBE MOJIYyUYeHUs
CEPHOM KUCJIOTHI B IPOMBIILIEHHOCTH. [ [pMeHeHne CepHON KUCIIOTHI.

A3zoT u docdop. IlonoxeHnne B MepuOAUYECKON cUCTEME XUMHUYECKUX 3JIEMEHTOB, CTPOCHHE HX
aTOMOB. A30T, (PM3MUECKHE U XUMUYECKHE CBOMCTBA, MOyueHHe U mpumeHeHne. KpyroBopor azora
B

npupoje. AMMuak. usndeckue 1 XUMUYECKUE CBOMCTBA aMMHAKa,

nojy4yeHue, npumeHenue. Conu aMMoHMsl. A30THasi KUCTIOTa U €€

cBoiicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCHOTHI. [lomyuenue

a30THOW KHUCTIOTHI B TaOopaTopun. XMMUYECKHE PEAKIUH, JIekKaIrue

B OCHOBE MOJYYEHUS! a30THOM KHUCIIOTHI B IPOMBIILIEHHOCTHU. [IpumMenenne a3o0THoi kucnoTsl. Conu
a30THOW KHUCTIOTHI M UX IPUMEHEHHE. A30THBIE yI00pEHUSI.

dochop. Amnmorponust pochopa. dusnveckre U XUMHIECKHE

cBoiictBa pocdopa. Okeun pocdopa(V). @ochopHast kuciaora u e



conu. @ocdopHbie ynoOpeHusl.

Yraepoa u kpemuuid. [losoxkeHrne B IEPUOAMUECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB, CTPOCHUE UX aTOMOB. YTJIEpOI. AJUTOTPOIHUS
yriepoga. Ousnveckne ¥ XMMHUECKUE CBOMCTBA yriiepoaa. AjcopOuus. YTapHbIi ra3, CBOHCTBA U
¢u3nosornueckoe JeiicTBHEe Ha OpPraHuW3M. YTIEKHUCIBIH Ta3. YTOJbHas KHCIOTAa M €€ COJIH.
KauectBennas peakius Ha kapOoHaT-HOHBL. KpyroBopoT yriepojia B mpupo/ie.

Opranuyeckue COeAMHEHUS YIIIepoa.

Kpemuuii. Oxcun kpemuusa(1V). Kpemuuenast kucnota u e€ conu. Cmexno. Llemenm.

Mertamibl. [lonoxxeHrne METaIJIOB B MEPUOJUIECKON CUCTEME XUMMUYECKUX AJIEMEHTOB, CTPOCHUE UX
aToMoB. Mertamnueckass cBsi3b. DHU3WYECKME CBOMCTBA METAJUIOB. PsJl aKTMBHOCTHM METAJIOB
(2MEKTPOXUMHUYECKUN PsAJl HANPSHKEHUM METAJIOB). XUMHUYECKHE CBOMCTBa MeTauioB. OOrme
crocoObl noay4yeHust MetauioB. CriiaBbl METAJUIOB.

[enounsie Metamibl. [lonokeHne MIETOYHBIX METAJIIOB B MEPUOANYECKON CHUCTEME, CTPOEHUE UX
atoMoB. HaxoxieHue B mpupoe.
dusnueckue 1 XUMUYECKUE CBOMCTBA IIEJIOYHBIX METAIOB. [I[puMeHeHne MIeTOUYHbIX METAIIIOB U
UX COCIMHECHUM.

[[lemounozemenpHbie MeTaUTbl. [loIOXKeHUe IIEeT0YHO3EMENIBHBIX METAJIOB B TEPHOIUYECKON
CHUCTEME, CTpOEHHME HMX aTroMoB. HaxoxkaeHue B mpupojie. MarHuii M KajdblMil, UX Ba)KHEUIINE
coenuHeHus. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

Amomunmil. [lomoxeHne amfOMUHUS B IEPUOANYECKON CHCTEME, CTPOEHHE ero aroMa. Haxoxaenue
B npupone. Dusnueckue U XUMHUYECKHE CBOMCTBA amtoMuHus. [IpruMeHeHue aTtOMUHUSL.
AMdOTEpHOCTH OKCHA ¥ TUIPOKCHUIA ATTFOMUHUSI.

Keneszo. Ilonoxenue xene3a B MEPUOJAMYECKON CUCTEME, CTpoeHHE ero atoma. HaxoxiaeHue B
npupoje. Pu3nyecknue U XMMUYECKUE CBOMCTBA kKeje3a. BaxkHelie coeIMHEHUs JKele3a: OKCUIbI,
ruapokcuabl U conu xene3a(ll) u sxenesza(Ill). KauectBennbie peakiuu Ha noHbl Fe2+ u Fe3+ .
JdemoHcTpaumnu:
®dusznyeckrue CBOMCTBa rajnoreHoB. [losydeHue XiaopoBoaopoJa W pPacTBOPEHHE €ro B BOJE.
AmnorponHsie Moaudukauu cepbl. OOpa3ibl TPUPOIHBIX CynbPuaoB U cyiabdaros. [lomyueHue
aMMuaKa U ero pactTBopeHue B Bojie. O3HaKoMIIeHHE ¢ 00pa3iaMu NPUPOIHBIX HUTPATOB, (hocdaToB
Mopnenu KpuUCTaNTMYECKHX PEemETOK anMmasza U rpadguta. 3HAKOMCTBO C 00pasliaMH MPUPOJIHBIX
KapOOHAaTOB U CHJIMKATOB 3HAKOMCTBO C OO0pa3llaMH Ba)KHEHIIUX COEIUHEHUI HaTpus, Kaius,
MPUPOJHBIX COCAUHEHUN KalbLUs, PyJaMu XKeje3a, COCAUHEHUsAMH alloMuHusA. B3aumoneincrteue
LIEJIOYHBIX, HIEJI0YHO3EMEIbHBIX METAJUIOB U AIFOMUHUS ¢ BOJOM. CKUraHue XkKeje3a B KUCIOpPOIe U
XJIOpeE.

IIpakTuyeckue padborTbi:

[TosmyueHue CONTHON KUCIOTHI U U3YUYEHHUE €€ CBOKCTB.

Pemrenne skcnepuMeHTalIbHBIX 3a1a4 110 TeMe «Kucnopona u cepay
[lonyyenune amMuaka U U3y4€HUE €r0 CBOMCTB.

[Tonyuenue oxcuaa yriepoaa (IV) u uzyuenue ero cBoiictB. PacmosnaBanue kapOOHATOB.

Peurenne skcnepuMeHTaNIBHBIX 3aa4 110 TeMe «MeTauibl U UX COCTMHEHUSI.

JlabopaTopHbIe ONBITHI:

BriTecHeHHe rajoreHaMu Jpyr Ipyra U3 pacTBOPOB UX COECTUHEHUH.

KauectBeHHble peakiuu cynbdua-, cynbQur- u cynbhar- HOHOB B pacTBOPE.

OszHakomIieHHEe ¢ 0Opa3laMu cepbl U €€ MPUPOTHBIMU COSTUHEHUSMHU.

B3aumopeicTBue cosiei aMMOHHSL CO LIETOYAMMU.

KauecTBeHHBIE peakiiy Ha KapOOHAT- U CUITHKAT- HOHBI.

KauectBenHas peakiuus Ha yrieKUCIbIN ras.

N3ydenue 06pa3iioB MeTaioB. B3anmoieiicTBre METaIOB C pACTBOPAMU COJICH.

O3HakoOMJIEHHE CO CBOWCTBAMH U MPEBPAIICHUSIMH KapOOHATOB U THAPOKAPOOHATOB.

[lonyyenue ruapokcHIa aTIOMUHHMS M B3aUMOJEUCTBHE €ro ¢ KHUCIOTaMU U UIEJI0YaMH.
KauectBennsle peakiuu Ha noHsl Fe2+ u Fe3+
Pacuernble 3agaum:



Bbruncienus mo XMMUYECKUM YpaBHEHHMSM MaccChl, 00bEMa MM KOJIMYECTBA BEUIECTBA OJHOTO M3
IIPOJIyKTOB PEAKIMM [0 Macce HCXOAHOIO BeEIeCcTBa, OOBEMY WIM KOJIMYECTBY BELIECTBA,
COZEPIKAIIETO ONPEACIIEHHYIO JOJIKO TPUMECEN.

Pa3nen 3. Kparkuii 0030p BaXHEHIINX OPraHUIECKUX BEIIECTB

IIpeamer oprannueckoi xuMuM. Heopranmdeckue M OPraHMYECKUE COCIUHEHMS. YTIEPOJ —
OCHOBA *U3HU Ha 3emiie. OCOOEHHOCTU CTPOEHUSI aTOMa YIiIepoJa B OPraHuYECKUX COCTUHEHUSX.
VYrneBonoposl. [IpenenbHble (HachILEHHbIE) YTIIEBOOPOIBI.

Mertan, 3TaH, NponaH — MpOCTEHIINEe PEICTAaBUTENN TPEIEIbHBIX

yraeBoopoaoB. CTpyKTypHbIE (OPMYIBI YIIEBOJOPOJIOB. ['OMOJOTHYECKHA pSJIl TPENeIbHBIX
yraeBoaopooB. ['omonoru. dusnueckue u

XMMHMUYECKHE CBOMCTBA MPEEIIbHBIX YIIIeBOJOpOI0B. Peakuinu ropenns u 3amenieHus. Haxoxnenue
B MIPUPOJE MPEENbHBIX YTIeBOA0POI0B. [IpMeHeHrne MeTaHa.

HenpenenbHble (HEHACHIILIEHHBIE) YIIIEBOAOPOIbl. DTUICHOBbIN

pSAA HENpeAeNbHBIX YIIeBOAOPOJOB. OTHieH. DHU3ndyecKkue M XUMHUYECKHE CBOICTBA ATHUJICHA.
Peakuus nmpucoenuuenus. KauectBeHHbIe

peakuuu Ha 3TuieH. Peakuus nonumepusanuu. [lonuatunes. [Ipumenenne stunena.

ALIETUIICHOBBIN P/ HEMPEIETbHBIX YIJIEBOIOPOI0B. AIIETUIIEH.

CaolictBa aneruiieHa. [I[puMmenenune aneTuieHa.

[IpousBoHbie yrieBoaopoaoB. Kpatkuii 0630p opraHuueckux

COEIMHEHUI: OJHOATOMHBIE CHUPTHI (METaHOJ, 3TaHOJ), MHOTOATOMHBIE CITUPTHI (ITUIIECHTIINKOIb,
TJIMIEPUH), KAPOOHOBHIE KUCIOTHI

(MypaBbHHas, YKCyCHas), CIOXKHbIE 3(QUpBI, KUPBI, YIJIeBOAbl (IJIIOKO3a, caxapo3a, Kpaxmal,
1IEJUTIONI03a), aMUHOKHUCIIOTHI, Oenku. Pois

OCJIKOB B OpraHU3Me.

[loHaTHE O BBICOKOMOJEKYJISPHBIX BemiecTBax. CTpykTypa MOJMMEpPOB: MOHOMED, IOJIUMED,
CTPYKTYPHO€ 3BEHO, CTENIEHb NoJIMMepu3auu. [lonusTiiieH, moJunponuieH, NoIMBUHIIXIOPHI.
JdemoHcTpaumnu:

Monenu MoJieKys OpraHHuecKux coequHeHui. ['openne yrieBoaopoI0oB 1 0OHapyKeHue MPOaYyKTOB
ux ropenus. KauectBeHHas peakuus Ha 3tuieH. Ilomydyenuwe stuiieHa. PacTBopeHHE 3TUIIOBOTO
cnupta B Boje. PactBopenue rnmnepuHa B Boze. IlodmydeHue m cBOMCTBA YKCYCHOW KHCIOTBI.
HccnenoBanue CBOMCTB JKUPOB: PAcCTBOPHMMOCTh B BOJE U OPraHUYECKUX PACTBOPHUTEISIX.
KauecTBeHHble peakuuu Ha IIIOKO3y U Kpaxmai. O3HakomiieHHE ¢ oOpa3lamu H3Jenuil u3
MOJIMATUIICHA, IOJIUIIPONMIICHA, TOJTUBUHUIXIOPUA.

[IpakTnueckue paboThl CrpyNIUPOBAHBI B OJIOKHM — XMUMHUYECKUE MPAKTUKYMbI, KOTOPBIE CITyXKaT He
TOJBKO CpPEJICTBOM 3aKpEIJICHUS YMEHHI M HaBBIKOB, HO TAaKXXE€ U CpPEICTBOM KOHTpPOJSA 3a
KauyeCTBOM UX CPOPMHUPOBAHHOCTH.

Cnucok numepamypul 014 y4auiuxcs:

Y4eOHHKH:

1. Pymsutuc I'.E. Xumus: 8 ki.: yueb. mis obiieobpasosar. Yupexaenwuii / I'.E. Pymsutuc, @.I
Denpaman. — M.:

IIpocsemienue.

2. T'apa H.H. Xumust: 3aaunuk ¢ «momouiaukomy: 8-9 knacest / H.H. T'apa. — M.: TIpocBerenue
Cnucok numepamypul 014 nedazo208:

1. Pymuruc I'.E. Xumus: 8 ki.: yued. st obuieodpasosat. Yupexaenuii / I'.E. Pymsuruc, @.T.
DenpamaH. — M.:

IIpocsemenue.

2. Xumus: 8 KII.: 3JIEKTPOHHOE MPUIIOKEHHUE K YISOHHKY.

3. 'apa H.H. Xumus: 3anaunuk ¢ «momouraukom»: 8-9 kmaceel / H.H. I'apa. — M.: IIpoceemenue.
4. I'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunus yue6uukos I'.E. Pynsuruca, @.I.
®enpamana. 8-9 knaccel/ H.H. T'apa. — M.: IlpocBemenue.



5. Pageukuiit A.M. Xumus: nuaakruyeckuii Matepuai: 8-9 kit. / A.M. Panenkwuii. — M.:
[IpocBenienue.

6. l'apa H.H. Xumus. Ypoku: 8 ki. / H.-H. I'apa. — M.: TIpocBemienue.

7. bopoBckux T.A. Tectsl no xumuu. [lepBoHauanbuble Xxumudeckue nouatus. Kucnopon. Bogopoa.
Bopxa, pactBopsl. OCHOBHBIE KJIACCHI HEOPraHUYECHX COeNMHEeHMH: 8 KII.: K yueOHuky [.E.
Pymsutnca, ®@.I'. ®enpamana «Xumus. 8 kinace». — M.: U3narenscTBo «OKk3ameny, 2010.
Ilepeuens yugpogvix ungpopmayuonnvix pecypcoe Hnmepnema:

. http://ege.yandex.ru/chemistry/

. http://chem.reshuege.ru/

. http://himege.ru/

. http://pouchu.ru/

. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358

. http://ximozal.ucoz.ru/_1d/12/1241___ 4 .pdf
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1.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/
read_online.html?pa

ge=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru.

11.http://mirhim.ucoz.ru/index/khimija_8_3/0-41
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