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Iloacnumenvnas 3anucka.

Ilepeuenv HopmamugHbvIX 0OKYMEHM O, UCNOIb3YEMBIX 0J151 COCHAGICHUSA PADOUell RPOZPaAMMBbL:
Pabouas mporpamma yueOHOTO Kypca Mo XuMuu s 8- 9 kiacca paspaborana Ha ocHoBe PI'OC BTOpOro
MIOKOJICHUSI, IPUMEPHON NMPOrpaMMBbl OCHOBHOTO 0011ero 00pa3oBaHus 0 XUMUH, [IpuMepHOIl mporpamMMel
OCHOBHOTro o6miero oOpa3zoBaHust 1o xuMud u IIporpammsl Kypca xumuu s 8-9 KiaccoB
obuieoOpaszoBarenbHbIX yupexnaenuit, aBrop H.H. Tapa. (Xumus. PabGoune mporpammsl. [Ipenmernas
muaus yaeOnukoB [.E.Pymasutuca, ®@.I'. ®enpamana 8-9 kmacchl: yued. mocodue st oOmieoOpa3oBar.
opraam3anmit/ H.H T'apa. - 3-e u3z.,mepepad.-M.: [Ipocsemienue, 2019. -48c. — ISBN 987-5-09-065302-
2 ). Jlannas paboyas mporpaMMa peaan3yercs B yueOHHMKax st 00meoOpa3oBaTenbHbIX yupexaenuit [.E.
Pynzutuca u @.I'. @enpamana «Xumus. 8 kinace» u «Xumus. 9 kiacey
PaGouas nporpamma 1o XMMHHM JIsl OCHOBHOM IIKOJIBI COCTaBJIEHA Ha OCHOBE: DyHITaMEHTAILHOTO s/1pa
cojepkaHusi oOmiero oOpa3oBaHUS M B COOTBETCTBUM C [OCylapCTBEHHBIM CTaHAAPTOM OOILEro
oOpazoBanus (mpuka3z MuHHCTepcTBa 00pa3oBanusi U Hayku Poccutickoit @eaepamuu ot 17.12.2010 r.
Ne 1897);
®enepanpHoro 3akoHa oT 29 nexabps 2012 roma, Ne273 (Denepanbhblii 3akoH «O0 00pa3oBaHUU B
PDy);
[ToctanoBnenuss I'maBHoro I'ocymapcTBeHHoro caHuTapHoro Bpada Poccuiickoini ®Pepepannu «OO6
yrBepxkaeaun Canllun 2.4.2821-10 «CaHuTapHO-31IUAEMHUOJIOTHYECKUE TPeOOBaHUSA K YCIOBHSM HU
opranuzanuu o0y4yeHus B 0011eo0pa3zoBaTeNbHbIX yupexaeHusx» ot 29.12.2010 Nel89;
[Ipukaza Munobpuayku Poccum ot 31.03.2014 Ne 253 «OO6 ytBepkaeHUH (eaepanibHOro MepedHs
y4eOHUKOB, PEKOMEHJYEMbIX K HCIOJIb30BAHUIO IPH pean3allid HMEIOIIHUX TOCYAapCTBEHHYIO
aKKpeIuTalui0 00pa3oBaTeIbHBIX IPOrPaMM HAuYalbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpegHEro
o01rero oOpa3oBaHUs»
VYyebnoro mnana MBOY «Jluneit» na 2019-2020 yu. rox;
[Tonoxxenus o paboueit mporpamme, pazpadorannoro B MbOY «Jlumeit»;
3a ocHOBYy paboueil mporpamMmbl B3fTa IHporpamMmma Kypca xumud aia8  8-9  kiaccoB
0011e00pa3oBaTeNbHbIX YUPEKICHUH,
onyOnukoBaHHas wu3natenbcTBoM «llpocemenue» B 2019 rony (Xumusa. PabGoume mnporpammel.
[Ipenmernas nunus yuyeObnuxkoB [.E.Pymsutuca, @.I'. ®@enbpnimana 8-9 kiaccel: yueb. mocobue s
obmmeoOpa3oBart. opranuzanuit/ H.H I'apa. - 3-e u3zn.,nepepa6.-M.: Ilpocsemenue, 2019. -48c. — ISBN
987-5-09-065302-2).
Obowaa xapakmepucmuka yueono20 npeomema
B cozmepxaHuM DaHHOTO Kypca HPEICTaBIEHBl OCHOBOIOJATAONINE TEOPETHYECKHUE CBEACHHS 10 XHMUH,
BKJIIOYAIONIHE W3Y4YEHHE COCTaBa M CTPOCHUS BEIIECTB, 3aBHCUMOCTH HMX CBOHCTB OT CTPOCHHUS,
HCCIIeIOBaHUE 3aKOHOMEPHOCTEH XMMHUYECKHIX MPEBPALCHUH U IyTel yNpaBIeHUS UMH B IIEIISAX MOTYUYCHHUS
BEIIECTB, MaTEPUAIIOB, YHEPTUH.
ConepxcaHI/Ie yqe6H0r0 npeaMeTa BKIIHOYACT CBCACHUA O HCOPraHMYCCKHUX BCHICCTBAX, UX CTPOCHUU U
CBOMCTBaX, a TaK)Ke€ XMMHUYECKUX IpOIeccax, MPOTEKAONMX B OKpykaromeMm mupe. Haunbonee crnoxHble
DJICMCHTHI CDYHI[aMeHTaIH)HOFO aapa CoacpIKaHus 06mer0 O6pa3OBaHI/IH 10 XHMMHH, TAKHEC, KaK OCHOBbI
OpPraHMYeCKOW W  MPOMBIIIICHHOM XUMHH, TEpEeHECeHbl B MporpamMmy cpefaHed  (TOJIHO)
00111e00pa30BaTEeNHLHOM IIIKOJIBI.
TeopeTnueckylo OCHOBY H3y4YEHHUS HEOPTaHHYECKOH XHMHM COCTaBIISICT aTOMHO-MOJICKYJISIPHOE YyYEHHE,
nepuoanueckuii 3akoH [[.M. MenzaeneeBa ¢ KpaTKUMU CBECHUSMU O CTPOCHUM aTOMOB, BUIaX XUMUYECKOU
CBA3H, 3aKOHOMCPHOCTAX IMPOTCKAHUU XHUMUUYCCKUX peaKHI/Iﬁ, CBOﬁCTBaX, IMOJIy4YCHHUHU, MPUMCHCHHHU
METaJUIOB, HEMETAIJIOB U MX COSIMHEHUH, 3HAKOMCTBO C Ba)KHEHIIINMHU OPraHUYECKUMH BEIIECTBAMU
B n3yuennn kypca 3Ha4MTEIbHA POJIb OTBOJUTCS XUMHUYECKOMY SKCIIEPUMEHTY: IPOBEACHUIO TPAKTHUECKUX
1 71abOpaTOpHBIX padOT M ONHCAHHMIO HMX pe3yJIbTaToB; COOJIOACHHIO HOPM M MpaBHI IOBEICHUS B
XUMUYECKUX JIA0OPaTOPHSIX.
OCHOBHBIC Yetu N3yUeHNSI XUMHUH HalpaBJICHBI:

® Ha oceoenue 6aXCHeUWUX 3HAHUU 00 OCHOBHBIX NOHATHSX W 3aKOHaX XHUMHH, XMMHUYECKOU

CHMBOJIHKE;



®  Ha oslaldeHuUe yMeHusMY HAOTIOAATh XUMUUICCKUE SIBJICHUS, MPOBOIUTh XUMHUECKUI SKCTICPUMEHT,
IPOM3BOJUTH pPAcyeThl HAa OCHOBE XMMHYECKHX (OpMyN BEIIECTB M ypaBHEHHUH XUMHUYECKHX
peaxkuui;

®* Ha pazeumue TIO3HABATEILHBIX HWHTEPECOB W WHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B mporecce
HpOBeI[eHI/IH XUMHUYECCKOTO C-)KCHCpI/IMeHTa, CaMOCTOATCIIBHOTO HpHOGpeTeHHﬂ 3HAHUN B
COOTBETCTBUH C BO3HUKAIOIIMMH KU3HEHHBIMH MOTPEOHOCTSMU;

hd Ha eocnumaHue OTHOLICHHUA K XHMHM KakK K OJHOMY WH3 (bYHIIaMCHTaJH)HBIX KOMIIOHECHTOB
CCTCCTBO3HAHUA U SJICMCHTY O6H_[€‘-ICJ'IOB€‘-ICCKOI\/'I KYJBbTYPBbI;

® Ha npuMeHeHue NONYYEHHbIX 3HAHUU U YMeHuu JUIsi O€30TMacHOTO WCIIONh30BAHUS BEUIECTB H
MaTepHalioB B OBITY, CEIHCKOM XO3SIMCTBE W Ha MPOW3BOJICTBE, PEIICHMS MPAKTHUYECKUX 3a/1ad B
MMOBCETHEBHON JKM3HU, NPEIyNpPEKICHUS SBICHUN, HAHOCSIIMX BpeJ 370POBBI0 UEJOBEKa U
OKpY’Karolllee cpejie.

OpnHol M3 BaXHEWIIMX 3aJa4 OCHOBHOTO 00IEro oOpa3oBaHMS SBISETCS MOATOTOBKA OOYyYarOIIUXCS K
OCO3HaHHOMY ¥ OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO M MpodeccuoHampbHOro mytu. OOydaromnuecs
JIOJDKHBI HAYYHUTHCSI CAMOCTOSITEIPHO CTaBUThH IEJH W ONPEACNATh MyTH UX JOCTHXKEHHSI, WCIIOIh30BATh
MPUOOPETEHHBIN B IIKOJIE OIBIT B peaIbHOM JKU3HU, 32 PaMKaMH y4eOHOTO TIpoliecca.
Xumus Kak y4eOHBIH MpEeAMET BHOCUT CYIIECTBCHHBIM BKJIAJ] B BOCIUTAaHUE W Pa3BUTHE 00yYaronIuxcs;
OHa MPHU3BaHa BOOPYKUTh MX OCHOBAMHU XMMHUYECKUX 3HAHWU, HEOOXOJMMBIX IS TIOBCEAHEBHOMN KHU3HH,
3aJI0KUTh (DYHIAAMEHT JUTsl JalbHEHINEro COBEPIICHCTBOBAHMS JITHUX 3HAHWH, a TaKKe CIIOCOOCTBOBATH
0e3omacHOMY TIOBEJICHHWIO B OKpYyXKawllel cpene u OepekHOMY OTHOIIEHWIO K Hei. PasButue
MMO3HABATENILHBIX WHTEPECOB B IMPOIECCE CAMOCTOSITEILHOTO TPHOOPETCHHS] XUMWYECKUX 3HAHUH U
MCIIOJIb30BaHUE PA3IMYHBIX UICTOYHUKOB MH(OPMAIINH, B TOM YHCII€ KOMIIBIOTEPHBIX.
Bocnutanne yOeXACHHOCTH B TIO3UTHBHOM pOJNM XUMHH B JKH3HH COBPEMEHHOTO OOIIEeCTBa,
HE00XOMMOCTH XUMHUYECKH TPAMOTHOT'O OTHOIIICHHUS K CBOEMY 37I0POBBIO M OKPYXKAIOIICH Cpe/Ie.
Mecmo yuebnozo npeomema 6 yuebOHom niamne
Oco0eHHOCTH cofepKaHUs Kypca «XUMHUs» SBISIOTCS TJIABHOM MPUYUHON TOTO, YTO B OA3UCHOM y4eOHOM
(oOpazoBaTenbHOM) TUIAHE 3TOT MPEIMET MOSBIIACTCS TOCISAHUM B Py €CTECTBEHHOHAYYHBIX JIUCIUTIIINH,
MTOCKOJIBKY JIJII €r0 OCBOCHHS INKOJBHUKH JOJDKHBI OO0JIafaTh HE TOJBKO OIPENCICHHBIM 3amacoM
MIPEIBAPUTEIHHBIX ©CTECTBCHHO-HAYYHBIX 3HAHWH, HO M JIOCTATOYHO XOPOIIO Pa3BHTHIM aOCTPaKTHBIM
MBITIUICHHEM.
B o0OpazoBatenbHOl mporpaMMe Mo XMMUW Ha M3YYEHHWE XUMHHM B 8§ M 9 Kjaccax OTBOJUTCS 2 daca B
Heeno, 68 4acoB B roj. Peanusanus naHHON MPOTrpaMMBbI CIIOCOOCTBYET UCIIOJIB30BAHUIO PAa3HOOOPA3HBIX
¢dbopM opranuzanuu yaeoHOTo MpoIecca, BHEIPEHNUI0 COBPEMEHHBIX METOJIOB OOYYESHHS U MeAarorHIeCKIX
TEXHOJIOTHI.
Pe3ynomamul oceoenus yueoHozo npeomema
OcHoBHO# (hopMoil opraHu3zanuu y4eOHOTO TpoIlecca SIBISETCS KJIACCHO-ypodHas cuctema. B kauecTBe
JIOTIOJIHUTENBHBIX ~ (OpM  OpraHuM3anuyd  OO0pa3oBaTENbHOTO  TpoIlecca  UCIOJb3yeTcs  CUCTeMa
KOHCYJIbTAIIHOHHOW TIOJUICPKKH, WHAMBUIYAIbHBIX 3aHATHHA, CaMOCTOATEIbHAas padoTa ydalmxcs ¢
HCIIOJIb30BAaHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHH. OpraHu3amusi COMPOBOKICHHS YIAITUXCS
HalpasJieHa Ha CO3/IaHKE ONTUMAJILHBIX YCIOBUNA 00YUYEHUS; UCKITFOUEHHUE TICUXOTPAaBMUPYIONNUX (GaKTOPOB;
COXpaHEHUE MCUXOCOMATUYECKOTO COCTOSHUS 3/IOPOBBS YUAIUXCS; PA3BUTHE MOJIOKUTEILHON MOTHUBAIUU
K OCBOCHHIO MTPOTPaMMBbI; pa3BUTHE MHINBUIYATLHOCTH B OJAPEHHOCTH KaXKIOTO peOeHKaA.
Pabouas mporpamma npeaycMarpuBaeT GOpMHPOBAHKE Y YIANTUXCs 001Iey4eOHbIX YMEeHHiT 1 HABBIKOB,
YHHBEPCAJBHBIX Y4YeOHBIX JeCTBUI W KJIOYEBBIX KOMIIETEHI[MIi: yMEHHE CaMOCTOSITEIIbHO H
MOTHBUPOBAHHO OPraHU30BBIBATH CBOIO ITO3HABATEIBHYIO NIESITENHHOCTh; HCIOIB30BAHUE BJIEMEHTOB
MPUYUHHO-CIICICTBEHHOTO M CTPYKTYPHO-(QYHKIIMOHAJIILHOTO aHalIHW3a; OMNpPEIeICHNE CYIIHOCTHBIX
XapaKTepUCTUK M3y4aemMoro oOBEeKTa; YMEHHE pa3BEepPHYTO OOOCHOBBIBATH CYXJICHHUS, JaBaTh
omnpeJielieHus, TMPUBOJAUTHL JIOKA3aTeNIbCTBA, OIEHUBAHWE W KOPPEKTUPOBKA CBOErO TIOBEICHUS B
OKPY’KaroIlleM MHpE.
Pesynbrarhl u3yuyeHuss kypca «Xumus. 8 kimace» , «Xumus. 9 kigace» MNpUBEACHH B pasjelne
«TpeboBanuss K YpOBHIO IMOATOTOBKH BBIMYCKHUKOBY», KOTOPBIA TOJHOCTBIO COOTBETCTBYET CTaHAAPTY
Broporo mokosieHuss ®I'OC. TpeGoBaHus HampaBJIeHB Ha PEATU3AIUI0 CHCTEMHO-ACSITEILHOCTHOTO, H
JUYHOCTHO-OPUEHTUPOBAHHOTO TIOJX0/I0B; OCBOCHUE YYAIIUMUCS HWHTEIUJIEKTYalbHOM M MPaKTUYECKON
JIeATEILHOCTH, OBJJICHAE 3HAHUSAMU W YMCHHUSMH, BOCTPcOOBAaHHBIMH B TIOBCEAHEBHOW IKHU3HHU,
TO3BOJISIIOIIMMHA OPUEHTUPOBATHCS B OKPYXKAIOIIEM MHUPE, 3HAYUMBIMH JUIsI COXPAHEHUS OKpY Karomiei
CpeIbl U COOCTBEHHOTO 37I0POBBSL.
Inanupyembie pe3yjbTaThl H3YYEHHUS YIEOHOI0 MpeIMeTa
BBIITyCKHUK Hayyumcs:
® OMKCHIBATH CBOICTBA TBEPIIBIX, KHUKUX, Fa3000pa3HBIX BEMIECTB, BHIICISS UX CYIICCTBCHHBIC MPHU3HAKH;



® XapaKTepU30BaTh BeNIECTBA 10 COCTaBy, CTPOSHUIO K CBOMCTBaM, YCTaHABJIHWBATh NPUYHHHO-
CJIEJICTBEHHBIE CBS3M MEXIY NaHHBIMU XapaKTePUCTUKAMHU BEIIECTBA;

L4 PpacKpbIBaTb CMBICII OCHOBHBIX XUMHUYCCKUX TOHSTHI: aToM, MOJICKYJIa, XUMHYECKUI OJICMEHT, IMPOCTOC
BEII[ECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTh, UCTIONB3YS 3HAKOBYIO CHCTEMY XHMHH,

® M300paXkaTh COCTaB MPOCTEHUIITNX BEMIECTB C TIOMOIIBI0 XUMHUYECKHX (HOPMYIT M CYIIHOCTh XMMHUYECKUX
pEeaKLMii ¢ MOMOLIBI0 XUMUYECKUX YPABHEHUIA;

® BRIUYKCIIATE OTHOCUTEJIBHYIO MOJEKYJIAPHYIO M MOJSPHYIO MacChl BEIIECTB, a TaKXKe MAaCCOBYIO IIOJIIO
XUMUYECKOTO DJIEMEHTA B COCTUHEHUSX;

® CpaBHUBATh 10 COCTABY OKCH/IBI, OCHOBAHHS, KUCIOTHI, COJIH;

L4 K.]'IaCCI/I(bI/IHI/IpOBaTB OKCHABI U OCHOBAaHUS 110 CBOﬁCTBaM, KHCJIOTBI U COJIM — I1IO COCTaBY,

® OMUCHIBATH COCTaB, CBOMCTBA U 3HAYCHUE (B MPUPOJIC U PAKTUICCKOH JCATEIHPHOCTH YESIIOBEKA) MMPOCTHIX
BEILIECTB — KUCJIOPOJIa U BOIOPOA;

® T10JTE30BATHCS JTAOOPATOPHBIM 000PYIOBAHHEM U XUMHUIECKON TTOCYIOMH;

L4 IMPOBOJAUTHL HECJIOXHBIC XHUMHUYECKHUE OIIBITHI U Ha6H}OI[eHI/ISI 3a HM3MEHEHHEM CBOMCTB BCIIECCTB B
Mpollecce WX TPEBpAIIeHHIA; COONIONATh TMpaBUiIa TEXHUKH 0€30MMacHOCTH TpU TPOBEACHWU HAONIONCHUN H
OTIBITOB;

L4 pas3ian4aTh SKCICPUMECHTAIBHO KHUCJIOTHI U ICJIOYH, MTOJIB3YACh UHAUKATOPaMU; OCO3HATh HGO6XOILI/IMOCTI)
coOJroieHust Mep 0€30MaCHOCTH MPH OOPAIICHUU ¢ KUCIOTAMU H IISJI0YaMHU.

* KimaccupHUIIMpoBaTh MHOTO00pa3He XUMHUICCKUX PEAKITHA

® M3y4uuT CBOWCTBA METAJIJIOB, HEMETAJJIOB U MX COEJIMHEHUM

BbInyCKHMK nOyYUm 603MONCHOCHIL HAYYUMBCA:

® 'PaMOTHO O0OpPAIIAThCS C BEIISCTBAMH B MIOBCEIHEBHOM KU3HU;

® 0OCO3HaBaTh HEOOXOAMMOCTH COOJIONCHUS TIPAaBHJI JKOJIOTHUECKH OE30IacHOTO TIOBEICHUS B
OKpY>Kalollel MPUPOJIHON CpeSIE;

® [IOHUMATh CMBICI M HEOOXOJWMOCTH COONIOICHUS TPEANHUCAHUM, MpeiaraeMpIX B WHCTPYKIHSX IO
WCTIONTb30BaHUIO JIEKAPCTB, CPEJCTB OBITOBOWM XMMHUU U JIP.;

® YCII0JIL30BaTh HpI/IO6peTeHHBIe KIIFOUCBBIC KOMIICTCHTHOCTU IIPU BBIIIOJIHCHUNW HMCCIICA0BATCIILCKUX
MIPOCKTOB IO U3YUYCHUIO CBOI\/'ICTB, CHOCO6OB IMOJIY4YCHU U paCliO3HaBaHUs BEIICCTB,

® pa3BHBAaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, HWCIIONB3YSl CPENCTBA YCTHOTO ¥ MHCHMEHHOTO
OOIIeHN S, IPOSIBIATH TOTOBHOCTH K YBaXEHHIO HHOW TOYKH 3PEHUSI PH 00CYKIEHUH PE3yIHTATOB BHITIOTHEHHON
paboTsr;

® 00BEKTUBHO OIICHWBATh MH()OPMAITUIO O BEUIECTBAX U XUMHUYECKUX MPOIECCaX, KPUTHYECKU OTHOCUTBCS
K TICEeBIOHAYYHOW WH(OpPMAIHK, HETOOPOCOBECTHOW pEKJIaMe, Kacaromeics WCIONB30BaHMS Pa3TMIHBIX
BEIIIECTB.

Ilepnoguyecknii 3aK0OH W NepHoAMYecKasi cHcTeMa XuUMH4Yeckux 3djaeMeHTOoB JI.U. MenneieeBa.
CTtpoeHue BeuecTna.

BrinyckHUK Hayuumcs:

L4 KJ'IaCCI/I(bI/IHI/IpOBaTB XUMUYCCKUEC DJIECMCHTBI Ha ME€TaJlJIbl, HEMETAJJIBI, 3JICMCHTBI, OKCUIbI U TUAPOKCHUIbL
KOTOPBIX aM(OTEpHBI, U WHEPTHBIE SJIEMEHTHI (Ta3bl) Ui OCO3HAHUS BAKHOCTH YIOPSIIOYEHHOCTH HAYYHBIX
3HAHWM;

® pacKpbIBaTh CMbICI Nepuoandeckoro 3akona [[.M. Menaeneesa;

® ONHCHIBATH M XapaKTEPU30BaTh TAONUYHYIO (POpMY NEPUOAMYECKON CHCTEMBI XUMHUUECKUX 3JIEMEHTOB;

® XapaKTepU30BaTh COCTaB aTOMHBIX SIJEp W paclpeiesieHre YMCia dJIEKTPOHOB IO AJIEKTPOHHBIM CIIOSM
ATOMOB XUMHYECKHX 3JIEMEHTOB MaJIbIX MEPHOIO0B MEPUOINIECKON CHCTEMBI, a TAK)KE KA U KaJIbIIHS;

® pa3IuyaTh BUJBI XUMUUYECKON CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJICHTHYIO HEMOJSIPHYIO U
METaJUIMYECKYIO;

® 300pakaTh AIEKTPOHHBIE (DOPMYITBI BeIIECTB, 00Pa30BAHHBIX XUMUYECKIMH CBS3SIMH Pa3HOTO BUA;

® BBIBIISITH 3aBHCHMOCTH CBOWCTB BEIIECTBA OT CTPOCHHS €ro KPUCTAUIMYECKOH pemeTkd (MOHHOM,
ATOMHO, MOJIEKYJISIPHOM, METAIITHYECKOM );

® XapaKTepU30BaTh XUMHUYECKHE DIIEMEHTHI W UX COCIWHEHHS Ha OCHOBE IOJIOKEHHS DJJIEMEHTOB B
NIEPUOUYCCKON CHCTEME M OCOOCHHOCTEH CTPOCHHS UX aTOMOB;

® OIMCBIBATH OCHOBHBIC MPEAINOCBIIIKM  OTKPBITUA HH MCH[[CJ'ICGBI)IM MNEPUOAUYCCKOIO 3aKOHa U
MIEPUOAMYECKON CUCTEMbBI XUMHUECKHX PIIEMEHTOB U MHOT000pa3HYI0 HaydHYIO JIESATENIbHOCTh YUEHOTO;

® XapaKTepU30BaTh HAyYHOE W MUPOBO33PEHUECKOE 3HAYCHHE MEPUOJNIECKOTO 3aKOHA M MTEPHOAMYECKON
cucTeMbl xuMmudeckux snemenToB JI.M. Menaeneena;

® 0CO3HABaTh HAYYHBIC OTKPBITUS KaK Pe3yJIbTaT JJIUTEIbHBIX HAOIIOJCHU, OTIBITOB, HAYYHOH MOJIEMHKH,
MPEOI0JICHUS TPYJHOCTEN U COMHEHUM.

BbINyCKHMK noiyuum 603M0HcCHOCHb HAYYUMBCA:

® 0CO3HABaTh 3HAUCHHUE TEOPETUUYCCKUX 3HAHUH IJIS MIPAKTUUECKOU IEATENHHOCTH YEIIOBEKa;

® OIMUCHIBAThH U3yUYEHHBIE OOBEKTHI KaK CHCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOI'0 aHAIIN3a;

L4 IMPUMCHATL 3HAaHUA O 3aKOHOMEPHOCTAX HepI/IOI[PI‘IeCKOP'I CUCTEMBbI XHMMHYCCKHUX JJICMCHTOB IJIA
OOBSICHEHHUS U MPEABUICHHUS CBONCTB KOHKPETHBIX BEIICCTB;



® pa3BUBaTh HMH(POPMALMOHHYIO KOMIIETEHTHOCTH TIIOCPEICTBOM YINIyOJeHUS 3HAaHMH 00 HCTOpUH
CTaHOBJICHUSI XUMHUYECKON HAYKH, €€ OCHOBHBIX HMOHITHH, MEPUOIUYECKOr0 3aKOHA KaK OJHOTO W3 BaKHEHIIUX
3aKOHOB MPUPOBI, a TAKXKE O COBPEMEHHBIX TOCTHKEHHUAX HAYKU U TEXHHUKH.

MHoroo0pasue XuMU4eCKHUX peaKluii.

BeinmyckHUK Hayuumcs:

® OOBSCHATH CYTh XMMHUYECKUX TPOLIECCOB;

® HA3bIBAThH MPU3HAKK U YCIOBHS NPOTEKAHUA XUMUUECKUX PEaKIIHii;

® yCTAaHABJIMBATh IPUHAUIEKHOCTh XHMHUYECKOW pEAKIUH K ONPENeIEHHOMY THIIy II0 OJHOMY U3
KJIacCH(UIIMPOBAHHBIX PHU3HAKOB!

1) mo yMcny U cocTaBy MCXOIHBIX BELIECTB U MPOAYKTOB PEaKUUH (PEaKLUU COSAWHEHUS, Pas3IOKeHUs,
3aMCIICHHS 1 OOMEHA);

2) 10 BBIIETICHUIO WIIH TOTJIOMIEHUIO TETUTOTHI (PEaKIMK SK30TEPMUIECKHE U SHIOTEPMUYECKHE);

3) MO0 W3MEHEHUWIO CTENeHeW OKHCICHUS XUMHUYECKHX DJIEMEHTOB (OKHCIHTENHHO-BOCCTAHOBUTEIBHBIE
peaxium);

4) mo obpaTuMoCTH Tporiecca (peakiuu o0paTuMble U HeoOpaTUMEIe);

® Ha3BIBATh (PAKTOPHI, BIUSIOMINE HA CKOPOCTh XUMHUECKUX PEaKIHii;

® Ha3bIBATh (PAKTOPHI, BIUSIOMINE HA CMEIICHNE XUMUIECKOTO PaBHOBECHST;

® COCTaBJIATh YPAaBHEHUS IEKTPOJUTHYECKON AMCCOLMALMU KHUCJIOT, IIENOYeH, COJeH; IOJIHBIE H
COKpaIllCHHbIE HOHHbIE YPaBHEHUS peakUii OOMEHa; ypaBHEHUSI OKUCIINTENIBLHO - BOCCTAHOBUTEJIBHBIX PEAKLIUii;

® IPOrHO3MPOBATh MPOAYKTHl XMUMUYECKHUX Peakuud mo ¢opmysaM / Ha3BaHUSM HMCXOAHBIX BEILECTB;
OTIpPEaeNsiTh NCXOHBIE BellecTBa 1Mo (popMyiaM / Ha3BaHUSAM MPOAYKTOB PEaKIHH;

® COCTaBJISATh YPAaBHEHHS PEaKIUil, COOTBETCTBYIOIIMX MOCIEOBATEILHOCTU («IICTTOYKE») TPEeBpaIICHIH
HEOPTraHMYECKHUX BEIIECTB PA3IMIHBIX KIIACCOB;

® BELIBJSITH B IIPOLIECCE DJKCIIEPUMEHTA MPHU3HAKH, CBHICTEIBCTBYIOLUIME O MPOTEKAHHM XHUMUYECKOM
peaxuuy;

® TOTOBUTH PACTBOPBI C ONPEACIEHHON MACCOBOM J0JIE€ paCTBOPEHHOI'O BELIECTBA;

® OTIpe/ICNIATh XapakTep Cpenbl BOJHBIX PACTBOPOB KHCIOT M IIENOYEH IO HM3MEHEHHIO OKPAacKH
HWHIUKATOPOB;

® IPOBOJUTH KAueCTBEHHBIE PEAaKUHU{, NOATBEP)KAAOUINE HAJIMYME B BOAHBIX pAacTBOPax BEILIECTB
OTAETHHBIX KATHOHOB U aHHOHOB.

BbINyCKHHK nonyuum 603MOICHOCHb HAYYUMbCA:

® COCTaBIJIATh MOJIEKYJISIPHBIE U [IOJIHbIE HOHHBIE YPAaBHEHMS 110 COKPALICHHBIM HOHHBIM YPaBHEHUSIM;

® [IPUBOJIUTH MPUMEPBI PEAKIWH, MOJITBEPKIAIONNX CYIIECTBOBAHUE B3aHMMOCBS3H MEXTy OCHOBHBIMU
KJIaccaMH HEOPraHMYECKHUX BEIIECTB;

® [IPOrHO3MPOBATH PE3yJIbTAThl BO3ACHCTBUS Pa3InUHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOH PEeaKlny;

® [I[POTHO3MPOBATh PE3yNIbTAThl BO3JACUCTBHUS PAJIMUHBIX (HAKTOPOB Ha CMEIIEHHE XHMHYECKOTO
paBHOBECHS.

MHuoroo0pa3ue BelecTs.

BeinyckHUK Hayyumcs:

® OTIpEe/ICNATh MPHHAAICKHOCTh HEOPraHWYEeCKUX BEIIECTB K OAHOMY W3 HM3YYCHHBIX KJIaCCOB/TPYIIIL:
METaJUIbl 1 HEMETaJIIbl, OKCHJIbI, OCHOBAHHSI, KUCIIOTHI, COJIH;

® COCTaBJIATH (POPMYJIBI BEILIECTB IO MX HA3BAHUSIM;

® OIpeNENATh BAJICHTHOCTh U CTEIICHb OKHUCIIEHUS! 2JIEMEHTOB B BEIIECTBAX;

® cOCTaBIATH (POPMYJIBI HEOPraHMUECKHX COCIUHEHHUH MO BAJCHTHOCTSM W CTENEHSM OKHUCICHHUS
3JIEMEHTOB, a TAKXKe 3apiJaM HOHOB, YKa3aHHBIM B TaOJIHIIE pACTBOPUMOCTH KUCIIOT, OCHOBAaHUN U COJIEH;

® 00BSICHATh 3aKOHOMEPHOCTH W3MEHEHUs (PU3NYECKUX M XMMHUYECKHUX CBOMCTB NMPOCTHIX BEIIECTB M UX
BBICIIMX OKCHJIOB, 00Pa30BaHHBIX YIIEMEHTAMH BTOPOTO M TPETHETO IEPHOIOB;

® Ha3pIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTepHBIC ISl TPYMIl OKCHIOB: KUCIOTHBIX, OCHOBHBIX,
amM(OTEpHBIX.

® Ha3BIBATh OOIIIE XUMUUECKUE CBOWCTBA, XapaKTEePHBIE JIsl KAXKIOTO Kiacca BEUICCTB;

® IPUBOJIUTH MPUMEPHI PEaKIyid, MOATBEPKIAOMNX XUMHUYECKAE CBOWCTBA HEOPTraHMYECKUX BEIECTB:
OKCHIIOB, KHCJIOT, OCHOBaHHUH U coJiell;

® O@peseNATh BELIECTBO — OKHUCIMTENb M BELUIECTBO — BOCCTAHOBUTENb B OKUCJIUTENIBHO —
BOCCTAaHOBHUTEJBHBIX PEaKIHSX;

® COCTaBIIATH 3JCKTPOHHBIN OanaHc MO MPEeAT0KeHHBIM CXeMaM peaKIni;

® IPOBOJUTH JIA0OPATOPHBIE OIBITHL, HOATBEP)KAAMOLINE XMMUYECKHE CBOMCTBA OCHOBHBIX KJIAcCOB
HEOpPTraHMYECKHUX BEIIECTB;

® IPOBOJUTH J1TaOOpATOPHBIE OMBITHI MO IMOJYYEHUIO W COOMpPAHHIO Ta3000pa3HBIX BELIECTB: BOAOPOIA,
KHCJIOPO/1a, YIIIEKUCIIOT0 ra3a, aMMHUaKa; COCTaBIIATh YPAaBHEHHSI COOTBETCTBYIOIIUX PEAKIHH.

BbINYCKHHMK HOJYYHT 603MOHCHOCHb HAYYUMbCA!

* IPaMOTHO O0paIaThecsi C BEMIECTBAMY B TIOBCEJHEBHOW YKU3HHU;



* 0CO3HaBaTh HEOOXOMUMOCTh COONIOACHHS TIPaBUJI OKOJIOTHYECKH O€30MacHOrO TIOBEJCHHS B
OKpY>Karollel IPUPOAHOHU CpelIE;

* MOHUMATh CMBICT M HEOOXOIUMOCTH COOJIIONCHUS TMPEANHUCAHUN, MPEIaraeMblX B HWHCTPYKIHUAX TI0
HCTIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XMMHUU U JIP.;

* HCIIOJIB30BaTh TPHUOOPETEHHBIE KIFOYEBBIE KOMIIETEHTHOCTH TIPW BBHITIOJTHEHHWH WCCIEIO0BATEIbCKUX
IIPOEKTOB 110 U3yYEHHIO CBOKCTB, CITOCOOOB TOJTYUYSHHS U PaCclIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHHKAaTHUBHYIO KOMIIETEHTHOCTb, HCHIOJB3YyS CpPEICTBA YCTHOH U IUCHMEHHOM
KOMMYHHKAIIUU TIPH paboTe ¢ TeKCTaMU y4eOHHMKA U JIOMOJIHUTEILHOW JINTEPaTypPOH, CIIPABOYHBIME TaOIHIIaMHU,
MIPOSIBIISITH TOTOBHOCTH K YBYKEHUIO HHOM TOYKH 3pEHHS IPH 00CYKIEHUH PE3yIbTAaTOB BHIIIOJIHEHHON Pa0OTHI;

* 0OBEKTHBHO OIICHUBATH MH(POPMAITHIO O BEMICCTBAX M XUMHUYECKUX ITPOIIECCaX, KPUTHICCKH OTHOCHUTHCS
K TICEBJOHAYYHOW WHQOpPMAIHMK, HETOOPOCOBECTHOW pEKJIaMe, KacaromIeiCs WCIONb30BaHUS Pa3IMIHBIX
BEIIECTB.

* 0CO3HABATh 3HAUYCHUE TCOPETUICCKUX 3HAHUM JIJIS IPAKTHICCKON JEATEIIPHOCTH YETIOBEKA;

* OIMCHIBATh M3YYCHHBIC OOBEKThI KAK CHCTEMBI, IIPUMEHSISI JIOTUKY CUCTEMHOI'O aHaJIN3a;

* TPUMEHSTHh 3HAHAA O 3aKOHOMEPHOCTAX NEePUOIUYECKOH CHCTEMbl XUMHUYECKHX O3JEMEHTOB IS
OOBSICHEHHS U TIPEABUICHUS CBOHCTB KOHKPETHBIX BEIIECTB;

* pa3BHUBaTh HMH(POPMAIMOHHYIO KOMIIETEHTHOCTh TIOCPEJCTBOM YIUIYOJICHHS 3HAHUH 00 HCTOPUU
CTaHOBJICHUSI XUMUYECKOW HAyKH, €€ OCHOBHBIX MOHATHUM, NEPUOJIUUECKOrO 3aKOHA KaK OJHOTO M3 BaKHEUILIHUX
3aKOHOB MPUPOJBI, & TAK)KE O COBPEMEHHBIX IOCTHKEHHUAX HAYKH M TEXHHUKH.

* COCTaBIISITh MOJIEKYJISIPHBIE U TIOJHBIE HOHHBIE YPABHEHHUS IO COKPAIIEHHBIM HOHHBIM YPaBHEHUSAM;

* MPUBOAUTH MPUMEPHI PEAKIUH, MOATBEPKIAAIOMINX CYLICCTBOBAHUE B3aUMOCBSI3M MEXKIY OCHOBHBIMU
KJIacCaMU HEOPTaHUYECKUX BEILIECTB;

* TIPOTHO3UPOBATEL PE3YIbTATHI BO3JCUCTBHS PAa3INIHBIX ()aKTOPOB HA M3MEHEHHE CKOPOCTH XUMUYECKOH
peakum;

* TPOTHO3UPOBaTh PE3yJbTaThl BO3ACHCTBUS pa3IMYHBIX (AKTOPOB HA CMEIICHHE XUMHYECKOTO
paBHOBecHHI.

* IPOTHO3UPOBATH XUMHUUECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHMSI;

* IPOTHO3UPOBATh CITIOCOOHOCTH BEIIECTBA MPOSBIISATH OKUCIUTEIIBHBIC WIIM BOCCTAHOBUTEIILHBIC CBOWCTRA
C YYETOM CTeTeHeW OKUCIIEHUS DJIEMEHTOB, BXOISIINX B €T0 COCTaB;

* BBISIBIISITH CYIIECTBOBAHHE TEHETHYECKON B3aMMOCBS3M MEXKAY BEIIECTBAMH B PSAIY: MPOCTOE BEIIECTBO
— OKCHJ — THAPOKCHU] — COJIb;

* OpPraHU30BBIBaTh, NPOBOAUTH YUCHUYECKHE MPOEKTHI MO HMCCIEAOBAHUIO CBOMCTB BELIECTB, UMEIOLIUX
Ba)KHOE TIPAKTUYECKOE 3HAUCHNE.

BrInyCKHHK MTONTYYUT BO3MOKHOCTh HAYUUTHCS:
* TPaMOTHO O0OpAaIAThCs C BEMIECTBAMH B MTOBCETHEBHOM KU3HU;
* 0OCO3HaBaTh HEOOXOAMMOCTD COOJIOJICHUS MPABUIT IKOJIOTHYECKH 0€301IaCHOTO MOBEICHUS B OKPY KaIOIIeH
MPUPOAHON cpenie;
* TIOHMMaTh CMBICI U HEOOXOIMMOCTH COONIONCHHUS TPEANUCAHUM, TpPEeAIaraéMbIX B WHCTPYKIHSAX II0
WCIIOJIb30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XMMHH U JIP.;
* WCIIOJB30BaTh NPHOOPETEHHBIE KJIIOYEBBIE KOMIETEHTHOCTH IIPU BBIIOJHEHUM MCCIIEN0BATENbCKHIX
MPOEKTOB TI0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOJyUYEHHS M PacIiO3HABAHUS BEIICCTB;
* pa3BUBaTh KOMMYHHUKAaTHBHYI) KOMIIETEHTHOCTb, MCIIOJb3ysl CpPEICTBA YCTHOW UM NHCbMEHHOU
KOMMYHHMKAIIMM TIpU paboTe ¢ TEeKCTaMu y4eOHHKA W JOIMOJHHUTENIBHOW JIMTEpaTypoi, CIpaBOYHBIMU
TaOJMIIAMH, TIPOSBIISITH TOTOBHOCTh K YBR)KEHUIO HMHOM TOYKM 3PEHHUS NPU OOCYKIECHUH DPE3yJIbTaTOB
BBITIOJTHEHHOH pa0OTHI;
* 00BEKTHBHO OIICHMBATh MH(POPMAIHIO O BEMICCTBAX U XMMHUYECKUX MPOIIECCax, KPUTUIECKA OTHOCUTHCS K
TICEeBJIOHAYYHON WH(pOpMAIMK, HEIOOPOCOBECTHOW peKIaMe, Kacalolecs WCIMOIb30BaHUS Pa3IUIHBIX
BEIIECCTB.
* OCO3HABATh 3HAUYCHHUE TEOPETUUECKUX 3HAHUM ISl IPAKTUYECKOUN NESITENbHOCTH YENOBEKA;

* OMUCHIBATH N3YUYEHHBIC OOBEKTHI KAK CHCTEMBI, MPUMEHSISI IOTUKY CUCTEMHOTO aHaJIn3a;
* TPUMEHSATh 3HAHUA O 3aKOHOMEPHOCTSAX MEPUOAUYECKON CHCTEMBI XWUMHUYECKUX JJIEMEHTOB JJIs
OOBSICHEeHHSI ¥ IPEIBUACHNUS CBOMCTB KOHKPETHBIX BEIIECTB;
* pa3BUBaTh HHGOPMAITMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YTITyOJIeHHS 3HaHUK 00 UCTOpUN
CTAHOBJICHUS XMMHYECKOH HAYKH, €€ OCHOBHBIX IIOHSTHM, NEPHOAMYECKOrO 3aKOHA KaK OJHOTO U3
Ba)XHEHIINX 3aKOHOB MIPUPO/IBI, & TAKIKE O COBPEMEHHBIX JOCTHKEHUAX HAYKU U TEXHUKH.
* MPUBOJUTH TMPUMEPHI PEAKIU, MOITBEPKIAIONIUX CYIIECTBOBAHUE B3aMMOCBSI3U MEXIY OCHOBHBIMHU
KJIaCCaMU HEOPraHUYECKUX BEIIECTB;
* BBISIBIIATH CYIIECTBOBAHME TEHETUYECKOW B3aMMOCBA3M MEK]y BEIIECTBAMH B PSAY: MPOCTOE BEUIECTBO -
OKCHJI - THAPOKCHUJ - COJIb;
* OpPraHM3O0BBIBATH, MPOBOJUTH YUEHWUYECKHE MPOEKTHl MO HMCCIEAOBAHUIO CBOMCTB BEIIECTB, MMEIOIINX
BAXKHOE MPAKTUYECKOE 3HAUECHUE.



JIuunocmnvie, memanpeomemuvle u npeoMeniHble pe3YbMAmvl O0CE60CHUA YHUeOHO020 npeomema
«Xumusn
JIMYHOCTHBIMM pe3yJIbTaTaMH U3y4EHUs NTpeIMeTa « XUMUSD) SIBIISIOTCS CIeIyIOINe YMEHUS:
- Bocriutanue poccuiickoil rpakJaHCKOM MASHTUYHOCTU: NAaTpUOTHU3Ma, JHOO0BU U yBaxkeHHe Kk OTeyecTBy,
YYBCTBO T'OPJOCTH 32 CBOIO PO/MHY, 32 pOCCUICKYIO XMMUYECKYIO HAYKY
- ®opmHpOBaHUE LEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKd M OOIIECTBEHHOM NPAKTHUKH, a TaKXKe COLHUAIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U JIyXOBHOMY
MHOT000pa3Hio COBPEMEHHOTO MHpa
- ®opMupoBaHHE OTBETCTBEHHOI'O OTHOLIEHHS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOpPa3BUTHUIO U
camMo00pa30BaHUIO HA OCHOBE MOTUBALIMK K OOYYEHHUIO U IO3HAHUIO, BEIOOPY MPOHIBHOTO 00pa30BaHus Ha
OCHOBE HH(pOpPMALUU O CYLIECTBYIOIUX NPOQECcCUiX M JUYHBIX MPO(ECCHOHATIBHBIX MPEANOYTEHHUH.
OcCo3HaHHOMY TIOCTPOEHHUIO WHAMBHIYAIbHBIX OOpa30BaTENBHBIX TPAEKTOPHUH C YYETOM YCTOHYMBBIX
MT03HABATEIILHBIX HHTEPECOB
- (popMHUPOBaHNE KOMMYHUKAaTHBHON KOMIIETEHIIUU B 00pa30BaTeIbHOM, OOLIECTBEHHO MOJIE3HOU, y4eOHO —
HCCIIEI0BATEIbCKOM, TBOPUYECKON U APYTUX BUJAX AESITEIbHOCTU
- ®opmupoBaHUEe U MOHUMAaHHUE LEHHOCTH 3JI0POBOTO M OE3JI0NMACTHOTO 00pa3a *HM3HM, YCBOCHHE INPABUI
WH/IMBUAYAJIIBHOTO U KOJUIEKTUBHOTO 0O€30IacHOrO MOBEIEHHs B YPE3BBIUANHBIX CUTYalMIX, YTOKIAIOUINX
YKU3HU U 310POBBIO JIOAEH
- ®opmHpOBaHUE TIO3HABATENBHOW WH(MOPMALMOHHOW KyJNbTyphl. B TOM umcie pa3BUTHE HaBBIKOB
CaMOCTOSITETTBHOW pabOThl C y4eOHBIMH MOCOOMSAMM, KHHUTaMH, JOCTYNHBIMH HWHCTPYMEHTAMU U
TEXHUYECKUMH CPEACTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHI
- ®opMupOBaHHE OCHOB IKOJIOTMYECKOTO CO3HAHUS HA OCHOBE NPU3HAHUS LIEHHOCTH KU3HU BO BCEX €€
MIPOSIBJICHUSX M HEOOXOIUMOCTH OTBETCTBEHHOTO , OEPEKHOTO OTHOILIEHHS K OKPY’KaloIIel cpesie
-Pa3BuTHE rOTOBHOCTH K PELICHUIO TBOPYECKUX 3aj]a4, YMEHHE HaXOAUTh aJIeKBATHbIE CIIOCOOBI MOBEIECHUS
U B3aUMOJEUCTBME C MapTHEpPaMU BO BpeMs Yy4eOHOM M BHEY4eOHOM [eATEeNBbHOCTH, CIIOCOOHOCTU
OLIEHUBATh IPOOIEMHBIE CUTYalluU
MeTanpeaMeTHbBIMHU pe3yJbTaTaMH H3Y4YEeHUS Kypca «XHUMUs» gBIseTcs (popMuUpOBaHHE YHHBEPCAIbHBIX
yueOHbIx neicteuil (YV ).
Ilosuasamenvnvie YV/I:
- CamocTosTenbHO OOHApyKUBaTh M (OPMYJIMPOBaTh Y4eOHYIO MpoOiIeMy, ONpenensTh leiab yuyeOHOH
JIeSITEIbHOCTH, BEIOUPATh TEMY PabOThI
- BeigBuraths Bepcuu penieHus npoosieMbl, 0CO3HABATh KOHEUHBIH pe3ybTaT, BEIOUPATh U3 MPEATIOKESHHBIX
1 UCKaTh CAMOCTOSATENIBHO CPEACTBA JOCTUKEHHUS LIETH.
- CocTaBiaTh (MHAMBHUIYAILHO WM B TPYIIE) IJIaH PeIIeHUs TpoOaeMbl (BBIIOJIHEHUS MPOCKTA).
- PabGoras mo mnaHy, cBepATh CBOM JEHCTBHS C LENbIO M, IPU HEOOXOAMMOCTH, HCIPABIATH OLIUOKH
CaMOCTOSITETIHHO.
- B nuanore ¢ yunrenem cOBEpIIEHCTBOBATH CAMOCTOSITEIHHO BEIPAOOTAHHBIE KPUTEPUH OLICHKH.
Kommynuxamusnvie YV/I:
- CaMOCTOATENIbHO OpPraHU30BBIBATh Y4eOHOE B3aUMOJEHCTBUE B TIpylne (ONpeaessTb oOuue Leny,
pacrpenesaTh pojiH, J0roBapuBaThCs APYT C APYTrOM H T.1.).
CpenctBoM  (GopMHpOBaHHS KOMMYHHKATHBHBIX YVYJ[ ciayXar TeXHONOTHS MPOOJIEMHOTO IUaiiora
(moOy>xIaromuii 1 MOABOAIIMI TUAJIOT) U padoTa B MajbIX IPyMIax, a TAKKe MCIOJIb30BAaHUE HA YPOKaxX
3JIEMEHTOB TEXHOJIOTMH MPOTYKTUBHOI'O YTEHUS.
IIpenMeTHBIME pe3ybTaTaMU U3YUYEHUS MIPeaAMETa « XUMUSD SBIISIOTCS:
- @opMupoBaHHME IE€PBOHAUYAIBHBIX CHUCTEMATH3MPOBAHHBIX IIPEACTaBIEHUM O BelecTBax, MX
MPEBPALICHUSX M IMPAKTUYECKOM IPUMEHEHHUH; OBJAJCHUE IMOHATHIHBIM amnmnapaToM M CHMBOJIMYECKUM
A3BIKOM XUMUU;
- Oco3HaHue OOBEKTMBHO 3HAUYMMOCTH OCHOB XMMHUYECKOH HAayKu Kak o00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, XUMUYECKHX MpPEBPAIICHUNA OPraHMYECKUX M HEOPraHMYECKHUX BEIIECTB KAaK OCHOBBI
MHOTHX SIBJICHUH XMBOH M HEXXUBOW NPHPOJIBI; YIIyOJieHHE MPEeICTaBICHUH O MaTepHaIbHOM €IMHCTBE
MUpa;

- OBnaseHne OCHOBAaMHM XHMHYECKOW T'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBAaTh M OOBEKTUBHO
OLICHUMBATh JKU3HEHHBIE CUTyallud, CBS3aHHbIE C XUMHEH, HaBbIKaMHd O0€30MacHOro oOpalleHus ¢
BEIIECTBAMM, HCIIOJIB3YEMbIMH B IIOBCEJHEBHOW JKM3HU; YMEHHMEM aHaJIM3UpOBaTh M IUIAHUPOBATH
9KOJIOTHUECKH 0€301acHOe MOBE/ICHHUE B LENIAX COEPEKEHUSI 3I0POBbsl U OKPYKAIOLIEH Cpebl;

- GopMHUpOBaHNE YMEHUH YCTaHABIMBATH CBA3H MEXKIY PEAJIbHO HAOII0JaeMBbIMU XUMUYECKUMHU SIBICHUSAMU
U TPOLIECCaMH, IPOUCXOASIINMH B MUKPOMHPE, OOBSICHITH MPUIMHBI MHOTOOOPAa3Hsl BELIECTB, 3aBUCIMOCTh
UX CBOMCTB OT COCTaBa M CTPOCHUS, a TAK)KE 3aBUCUMOCTb IIPUMEHEHUS BELIECTB OT X CBOMCTB;



- IlpuoOpeTeHus ompiTa HCHOJB30BAHUS PA3NUYHBIX METOAOB M3YUYCHHs BEIIECTB; HAOMIONEHUS 3a MX
MPEeBpAllICHUSIMA TIPU  TIPOBEJICHUN HECIOKHBIX XUMHYECKHX OKCIIEPUMEHTOB C HCIOJIh30BAHHEM
71abopaTopHOTO 000PYIOBAHUS U TIPUOOPOB;
- YMeHHe OKa3bIBaTh MEPBYIO IOMOIIb TPH OTPABICHHSAX, OXKOrax M APYTHMX TpaBMaX, CBS3aHHBIX C
BEIIECTBAMH U JIAOOPATOPHBIM 000pYyI0BaHUEM;
- OBnajeHue npueMaMu paboThl ¢ MHPOPMAIMECH XMMHYECKOTO COJCpKaHUs, MPEACTABICHHONH B pa3HO
¢dbopme (B BuIE TeKCTa, (hopMyI1, TpaduKOB, TAOIUYHBIX TAHHBIX, cXeM, (oTorpaduit u 1p.)
- Co3pmanue OCHOBBI Ui (POPMHUPOBAHUS MHTEPECA K PACHIMPEHUIO U YIITyOJCHUI0O XUMHUUECKUX 3HAHUN U
BbIOOpa XMMHUHU KaK NPO(QUIBHOTO MpeaMeTa IpH IMepexoj]e Ha CTYHNEeHb CpelHero (TMOJHOro) oouiero
o0Opa3oBaHuUsl, a B JaJbHEHIIEM U B KaueCTBE cepbl CBOE MPOPECCUOHATBHOMN NEATEIbHOCTH;
.- @opMHpOBaHHE TIPEACTABICHUA O 3HAYEHUM XHWMHUYECKOW HAyKd B PEHIEHHMH COBPEMEHHBIX
HKOJIOTHYECKHUX MPOOIIEM, B TOM YHCIIE B MIPEIOTBPAILICHIH TEXHOTCHHBIX U AKOJIOTHYECKHUX KaTacTpod.
Oobuan xapakmepucmuka y4edoHo2o npoyecca:
OcHogHble mexHon02uu 00yuenus:
[Iporpamma kypca «XuUMHH» NOCTPOCHA HA OCHOBE CIUPAJIBHOW MOJENHU, MpeaycMaTpUBaroOLIeH
MIOCTETIEHHOE PAa3BUTHE U YIITyOJICHUE TEOPETUICCKUX MPEACTABICHUIN PH JIMHEHHOM O3HAKOMIICHUH C
SMIIUPUYECKUM MATEPUATIOM
Tectbl, camocTosTENIbHBIE Pab0Ta, KOHTPOJIBHBIE PA0OTHI, YCTHBIN OMPOC, 3alUTa KCCICI0BATEIIbCKIX
pabor.
[Ipeobmagarommu  popMamMu TEKYIIETO KOHTPOJS SBJISIIOTCS CAMOCTOSITETIbHBIE W KOHTPOJBHBIC
paboThl, pa3nuyHbIe TECTOBBIE (GOPMBI KOHTPOJIS. [IpOMEKyTOUHBIN U UTOTOBBIIl KOHTPOJIb MPOBOJUTCS
B (hopMe KOHTPOJILHBIX paboT

Cogep>xaHue Kypca XMMMUHM 8 Ksacc.

Ne i/m | Pa3ngeqsl mporpamMmbl KonunuyectBo KosmuectBo KoamnuectBo
4yacos KOHTPOJIbHBIX NPAKTHYECKUX
padoT padoT
1 OcHoBHbIE MIOHSITHS xumud | 54 (51 +3gaca |5 6
(YpOBEHb aTOMHO — MOJIEKYJISIPHBIX | PE3EPBHOIO
IIpEJICTaBICHUIN) BPEMEHH)
2 Ilepnonnueckuit 3aKOH u|’7 - -

MepUoIUnYeCcKasi CUCTeMa
XUMHYECKUX  3neMmeHtoB .M.
MenneneeBa. CTpoeHne aToma

3 Crpoenue BemiecTBa. XUMHUecKas | 7 1 -
CBSI3b

UTOTO 68 6 6

B aBTOpCKYIO TpOrpaMMy BHECEHBI HEKOTOPHIE H3MEHEHUSI.
PezepBHOE Bpems (5 4acoB) MCIIOIB3YETCS CIACAYIOIMIUM 00pa3oM:
- lvac — Ha ipoBeicHHe 00001aroIIero ypoka mo Teme «llepBoHaYanbHbIC XUMHYSCKHUE TTOHSITHSD)
- ldac - Ha pelleHWe pacueTHbIX 3a7ady «HaxokaeHue mMaccoBOW JOJM PACTBOPEHHOTO BEIECTBA B
pacTBope.
Brrunciienne Macchbl paCTBOPEHHOTO BEIIECTBA M BOBI ISl IPUTOTOBJICHUS PAacTBOpa OINpPEAEICHHON
KOHIIEHTpaLU»

1 wac - Ha mpoBencHHME OOOOIIAIOIIETO ypoka Mo TeMe «BakHeWmme Kiacchl HEOPTraHMYECKUX
COCIMHECHMI)
- lgac — Ha TIpoBeIeHne 0000IIAIOIIETO YpoKa 3a Kypc XUMHUHU § Kiacca
- 1 yac — Ha MpoBeIeHNEe UTOTOBOM KOHTPOJBHOM pabOThl 3a KypC XUMHUU 8 Ki1acca
O6ocHoBaHMe: TIPH W3YYCHUU HA3BAaHHBIX TEM HEAOCTATOYHO BPEMEHH ISl IPOBEICHUS 0000IIAIOIINX
YPOKOB U YPOKOB I10 PEIICHUIO PACUETHBIX U KAYECTBEHHBIX 33J1a4, a YPOKU 3TH HEOOXOAUMBI, TaK Kak
HalpaBJieHbl Ha pPEaM3alii0 BAXXKHEWIINX TpeOOBaHWKW K 3HAHMAM YyUYalIUXCs — NPUMCHEHHE
HOJIy‘IeHHI)IX 3H3HI/II>1 IJIA BBIITOJIHCHUA TpGHHpOBO‘IHI)IX ynpa)KHeHI/Iﬁ 1 IMOATIOTOBKE K KOHTpOJIBHOf/'I
pabore. O6oOmaromee padoThl TMO3BOJISIIOT BBIIBUTH CTEMEHb OBJAJACHHUS YUYalTUMHUCS 3HAHUSMHU IO
OCHOBHBIM BOIIpOCaM Kypca OpraHMY4ecKOM XHMMHH; TOTOBHOCTh K crade OI'D mno xumum.
®opMyJIMpPOBKAa Ha3BaHWM pa3/ieIOB U TEM COOTBETCTBYET aBTOPCKOM mporpamme. Bce mpakTuyeckue




paboThl, 1EMOHCTpAINH, JTaOOPaTOPHBIE OIBITHI B3ATHl U3 MPOrPaMMBbl Kypca XHUMHUU i 8-9 KiaccoB
asropa H.H. I'apa.

Cooeprcanue Kypca 8 knacc

Pazgea 1. OcHOBHbIE MOHATHS XUMHH (YPOBEHb ATOMHO- MOJIEKYJISIPHBIX MPeICTABJIEHNH)

[Ipenmer xumuu. XuUMHS Kak 4YacThb €CTECTBO3HaHHMs. BemectBa m uX cBoucTtBa. MeTobl
MO3HAHMUsI B XUMUU: HaOMIOZCHUE, dKcrepuMeHT. [Ipuembr Ge3omacHoi paboThl ¢ 000pyIOBaHUEM U
BewecTBamMu. CTpOeHHE MJIaMEHH

UYucteie BemectBa U cMmecH. CrnocoObl OYHCTKM BEIIECTB: OTCTaWBaHUE, (UIBTPOBAHUE,
BBIIAPUBAHUE, Kpucmaiiuzayus, oucmuiiayus. OU3ndecKkue W XUMHYECKHUE SBICHUS. XHUMHUYECKUE
peakuuu. [Ipyu3HaKM XMMHYECKHMX pEaKIMl M YCIOBHUS BO3HUKHOBEHHS M TEYEHUS XHMHUYECKHX
pEaKLHiA.

ATOMBI , MOJIEKyJbl M HOHBI. BellectBa MOJEKYyJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMS.
Kpucrannuaeckue u amopdHble BemecTBa. Kpucramindeckue perieTkd: WOHHAs, aTOMHas |
MOJIEKYJIApHAsi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUMNA KPUCTAIIMYECKOW pemeTku. IIpocTeie u
CJIOKHBIE BEHIECTBA. XMMHUYECKHM 3JeMeHT. MeTaibl U HeMeTaUibl. ATOMHAasl €IMHMIIA MAacChl.
OtHOCHUTENbHAsT aTOMHAsE Macca. SI3bIK XUMUHU. 3HAKM XMMHYECKUX 3JEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BelriecTBa. XuMudeckue Gopmyinbsl. OTHOCUTENbHAS MOJEKYJsipHass Macca. KadecTBeHHBIN U
KOJIMYECTBEHHBI COCTAaB BellecTBAa. BpruncieHne mno XumuueckuM Qopmynam. MaccoBas mois
XUMUYECKUX HJIEMEHTOB B CJI0)KHOM BEILIECTBE

BaneHTHOCTh XMMHYECKUX 3JeMEHTOB. OmnpeneneHrne BaJ€HTHOCTH 3JIEMEHTOB MO (GopMyliaM
OuHapHBIX coeanHeHui. CocTaBleHNue XUMUYIECKUX (DOPMYIT IO BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE ~ YY€HHE. 3aKOH COXPAaHEHHMSI MAacChl  BEIIECTB. Kuzup u
nesrenbHocTbM.B. JIoMoHOCOBa. XUMH4eCKue ypaBHEHUS. THUIIBI XUMUYECKUX PEAKLUN
IIpakTnyeckune padoThi:

e JlpaBuia TexHUKM O€30MacHOCTH MpHU pPabOTe B XHMMHUYECKOM KaOuHeTe. 3HAKOMCTBO C

1a60paTOPHBIM 000PYIOBAHUEM.

¢ OuucTKa 3arps3HEHHON TOBapEHHOM COJIH.
PacuerHble 3agauu. BrluucieHne OTHOCHUTEIHLHOM MOJEKYJSIPHOM Macchl BelecTBa 1Mo (opmyie.
BrprunciieHue MaccoBOW JIONM 3JIEMEHTA B XMMHYECKOM COEAUHEHHH. Y CTAaHOBJIEHHUE MPOCTEUILICH
(¢hopMynbl BemiecTBa MO MAacCOBBIM JIOJISIM DJIEMEHTOB. BBIUUCIEHHS MO XMMHUYECKUM YypaBHEHUSIM
MacChl WIM KOJIMYECTBA BEILECTBA 10 U3BECTHOW MAcCe€ WM KOJIMYECTBY OJHOIO M3 BCTYHAIOUIUX WU
MOJTYYaIOIIUXCS B PEAKLIUN BEILIECTB.

Kucnopon. Haxoxnenue B nmpupose. [lonydenue kucnopoa B 1a00paTopru U MPOMBIIUICHHOCTH.
du3nYecKre U XMMUYECKUEe CBOMCTBA Kuciaopona.. [Ipumenenue kucinopoaa. Kpyropopot kuciopoaa B
npupone. O30H , amoTponus Kucioponaa. Bo3ayx u ero cocraB. 3ammra aTMOC(hEpHOro BO3AyXa OT
3arps3HEeHU.

Bonopon. Haxoxnenue B mpupone. [lomydeHue Bomopoaa B 1a0OpaTOPUU U MIPOMBIIIIICHHOCTH.
dusnueckre U XUMHUYECKHE CBOMCTBA BoJopoaa. Bogopon — BocctaHoBuTenb. Mephl 0€30MacHOCTH
pu pabote ¢ Bogopoaom. [IpumeHenne Bogopoa.

Bonma . Metoapl onpeaeneHus coctaBa BOAbl — aHAINU3 M CUHTE3. DU3NYECKUE U XHUMHUYECKHUE
CBO¥cTBa BoJbl. Boma B mpupojie 1 ciocoObl e OYMCTKH. Adpariusi BOJbl. XUMUYECKUE CBOMCTBA BOIBI.
IIpumenenue Boawl. Boga — pactBoputens. PacTBopuMocTh BemiecTB B BoAe. OnpeneneHue MacCoBOM
JI0JIA PACTBOPEHHOT'O BEIIECTBA.

KonuuectBeHHble oTHOIIEHH B XuMuHU. KonnuectBo Bemectsa. Monb. MonsipHast macca. 3akoH
ABorazipo. Monsipabiii 00beM Ta30B. OTHOCHTEIbHAS TUIOTHOCTh Ta30B. OOBEMHBIC OTHOIICHHS Ta30B
MIPU XUMUYECKUX PEAKIUIX.

Baxneliimme Kiacchl HEOPraHMYECKUX coenuHeHui. OKCHIBI: COCTaB, KJaccupukanus.
OcHoOBHBIE M KHUCHOTHbIE OKcuabl. HomeHknatypa okcnaoB. dusmyeckne W XMMHUYECKUE CBOMCTBA,
MOJIyYeHUe, MIPUMEHEHHE OKCHIOB.

I'unpoxcunsr . Knaccudukanus ruapoxcunoB. OcHoBanus. Coctas. lllenoun u HepacTBOpUMBIE
ocHoBaHMs. Homenkiarypa. @usznueckne © XUMUYECKHME CBOMCTBAa OCHOBaHUM. Peakuus
Hertpanmm3anuu. [Tonyuenue. [Ipumenenue. AMpoTepHbIC OKCUIBI i TUAPOKCHUIBI

Kucnoterl: cocraB, kmaccupukanus u HOMeHKIarypa. Duznueckne M XMMHUYECKHE CBOWCTBA
KHUCJIOT. BBITECHUTENBbHBIN P METAIIIIOB



Comnu.: cocraB, Ki1accupukanys 1 HOMeHKIatypa. Ousnyeckrue 1 XMMUYECKUE CBOMCTBA COMEH.
PactBopuMOCTh cosieil B Bojie. XUMHUYECKHUE CBOIMCTBA COJIeH CcrtocoObl momyueHus cojneit. [Ipumenenue
coJieu

I'eneTnueckas CBA3b MEXAY OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKHUX COECITUHEHMM.

Pazgen 2. Ilepmoaumyveckuii 3aKOH W TNEPUHOAMYECKAS] CHCTEMAa XMMHUYECKHX 3JJI€MEHTOB
JA.M.Menpneneesa. CTpoenue aroma

[lepBble MOMBITKM KIACCUPUKALUKA XUMHUECKUX dyieMeHTOB. [loHsATHME O Tpymmax CXOIHBIX
a1eMeHTOB. EcTecTBeHHBIE ceMecTBa IIETOUYHBIX METAJJIOB U TallOreHOB. biiaropoanbie ra3bl.

ITepuonnueckuit 3akon [{. 1. MenneneeBa. [lepronnueckas cucremMa Kak €CTECTBEHHO-HAy4YHas
Kiaccu(uKaus XUMHUYECKHX JJIeMeHTOB. TalOnuuHas ¢opma TpeAcTaBiIeHus Kiaccupukanums
XUMHUYECKUX 3eneMeHToB. CtpykTypa Tabmuubl «llepuoauueckas cucreMa XUMHUYECKUX 37ieMeHTOB /1.
U. MenneneeBa» (kopotkast opma): A- u b- rpynmsl, nepuoabl. OU3HUECKUIl CMBICT MOPSIKOBOTO
3JIeMEHTa, HOMepa Meprojia, HoMepa rpynmnbl (A7 2JIEMEHTOB A-TpyIII).

CrtpoeHue aroma: apo U dNeKTpoHHas 0001049ka. CocTaB aTOMHBIX Si7iep: MPOTOHBI U HEHTPOHBHI.
H3oTonbl. 3apsin aTOMHOTO siipa, MacCOBOE YHWCIIO, OTHOCUTEIbHAs aToMHas Macca. CoBpemMeHHas
(hopMyIHPOBKA MOHATHUS «XUMUYECKHHI dJIEMEHTY.

DnekTpoHHas 0007104YKa aToMa: MOHATHE 00 YHEPreTUYECKOM YPOBHE , €0 €MKOCTH. 3all0JIHEHUE
AIEKTPOHHBIX CIIOEB y aTOMa AJIEMEHTOB MIEPBOT0 — TPEThero nepuooB. CoBpeMeHHass POpMyTUPOBKA
MEPUOIUYECKOIO 3aKOHa.

3HaueHue mnepuoanyYeckoro 3akoHa. Hayunble poctsokenus J[.M.MenaeneeBa : ucnpaBiieHHE
OTHOCHUTEJIBHBIX aTOMHBIX MAacC, NE€PECTAHOBKH XWMHYECKHX 3JIEMEHTOB B NEPHOJUYECKON CHCTEME.
Kuznp u nestensHocts [, . Menneneena.

Crtpoenne aroma. CocTaB aTOMHBIX siaep. IJeKTpoHbl. M3otombl. CTpoe€HHE 3IEKTPOHHBIX
000J104eK aToMOB TepBbIX 20 311eMeHTOB neproandeckoi cucremsl J[. 1. Meneneesa.

JlaGopaTtopHble onbIThbl. B3aumopaeicTBUEe THApPOKCHAA I[MHKA C PAaCTBOPAMHM KHUCIOT H
LIEJI0YEN.

Paznen 3 Ctpoenne Bemrects (7 4)

DNEeKTPOOTPULIATETbHOCTh XUMHUYECKUX 3JeMEHTOB. (OCHOBHbBIE BHJbl XUMUYECKON CBSI3U:
KOBAJICHTHAsl HEMOJSIpHAs, KOBAJEHTHAs IMOJISIPHAs, HMOHHAs. BaJIeHTHOCTh JJIEMEHTOB B CBETE
37eKTpoHHOU Teopun. CTeneHb okuciaeHus. [IpaBuna onpeneneHus CTeNeHH OKUCICHUS 3JIEMEHTOB.

Cooeporcanue Kypca 9 knacc

Ne n/m | Pa3ennsl nporpamMmsl KoanuectBo KoanuectBo KoanuectBo
4acoB KOHTPOJIbHBIX NMPaAKTHIECKUX
padot padoT
1 MHoroo6pasue XuMudeckux | 17 2 2
peakiui
2 MHoroo6pasue BeniecTB 43 3 5
3 Kpatkuit 0030p BaXHEMIux | 8 1
OpPraHUYECKUX BEIIECTB
WUTOTO 68 6 7

Pa3nes 1. MHOorooOpasue XuMHYECKUX peakuil
Knaccugukanus XuMHUECKUX peaklnii: peaklul CoeIMHEeHNU,
pas3noXxeHus, 3aMmemieHus, oOMmeHa. OKHCIUTEIFHO-BOCCTAHOBUTEIbHBIE peakuuu. OKHUCIUTENb,
BOCCTAHOBUTEJIb, IMPOLIECCHl OKUCIEHUS M BoccTaHOBJIEHUs. CocTaBlieHHE ypaBHEHUH OKHUCIMTEIbHO-
BOCCTaHOBHTEIILHBIX PEAKIHI C TOMOIIBIO METO/1a 3JIEKTPOHHOTO OajaHca.

TemnoBeie 3¢dexTbl XUMUUECKUX peakuuil. OK30TepMHUUECKUE U HHAOTEPMHUYECKHE PEaKLUH.
Tepmoxumnyeckne ypaBHeHUsA. Pacuérbl MO0 TEPMOXMMHUYECKUM YPABHEHHSIM.

CkopocTh XUMHUECKUX peakuuil. DakTopbl, BIUAIOLIME HA CKOPOCTh XUMHYECKHX PpEaKIHM.
IlepBoHaUanbHOE MPECTABICHUE O KaTalu3e.
Ob6parumsie peakunu. [ToHsATHE O XUMUYECKOM PaBHOBECHH.

XHUMUYECKHE PEAKIMH B BOJHBIX PACTBOPAX. DJEKTPOIUTHI U HedneKTpoiauThl. Monbl. Katnonsl u

aHUOHBL. [ uOpammuas meopus
pacmeopos. DNEKTPONUTHYECKAs AUCCOMALNS KUCIOT, OCHOBAaHHUN




u coneit. Criabbie U CHIIbHBIE 3JEKTPONHUTHI. CTETeHb TUCCOLIUAIUH.

Peakiiun nonHOr0 oOMeHa. Y clI0BHS TEUSHHSI peaKITuii HOHHOTO

oOMeHa /10 KOHI[a. XUMUYECKUE CBOWCTBA OCHOBHBIX KIIACCOB HEOPTAaHMYECKHUX COEJAMHEHUN B CBETE
Mpe/CcTaBiIeHU 00 DJIEKTPOIUTHYECKONW JAMCCOIMAlMM W OKHCIUTENIbHO- BOCCTAHOBUTEIbHBIX
peaKiusX.

Tousamue o eudponusze conetl.

JdemoHcTpaumu:

[Ipumepsl 3K30- U SHAOTEPMHUECKUX peakiui. B3ammoaeicTBHE IMHKA C COJSHOW M YKCYCHOH
KHUCJIOTOW. B3auMoneicTBHe TIpaHyJIMpPOBAHHOIO LMHKA W IMHKOBOM IIBUIM C COJISHOM KHCIIOTOH.
Bzanmopeiicteue oxcuma meam (II) ¢ cepHOM KHCTOTOM pa3HOM KOHIICHTPAIIMM TPU  Pa3HBIX
TeMIlepaTypax.

l'openue yrisi B KOHUEHTPUPOBAHHOM a30THOM KHUCOTE. ['OpeHue cepbl B paCIUIABICHHOW CEIIHUTpE.
HcnbiTanue pacTBOPOB BEIIECTB Ha AJIEKTPUUECKYI0 MPOBOJUMOCTh. JIBHJKEHHE HOHOB B
3JIEKTPUYECKOM TIOJIE.

IIpakTnyeckune padoTshI:

N3ydenue BIUsHUSA YCIOBUM NPOBEACHUS XUMHUYECKON PEAKIMU Ha €€ CKOPOCTb.

Pemienne »skcnepuMeHTANbHBIX 3a7a4 1o TeMe «CBoicTBa KHUCJIOT, COJIEM M OCHOBAaHUW Kak
3JIEKTPOJIUTOBY

JlaGopaTopHble onbIThI: Peakinu oOMeHa MeXTy pacCTBOpaMU JIEKTPOIUTOB

Pacuernble 3agaun: BoluncieHus 1o TEPMOXUMUYECKUM YPABHEHUSAM PEAKIUM.

Pa3nen 2. MHorooOpasue BemecTs

Hewmeramnsl. ["anorensl. [lonoxenne B NEPUOANYECKON CUCTEME XUMHYECKUX IJIEMEHTOB, CTPOCHHUE MX
atomoB. Haxoxnenue

B npupojie. Pu3nueckre U XUMHYECKHE CBOMCTBA TAJIOTCHOB.

CpaBHUTENIbHAS XapaKTEpUCTHKA TrajgoreHoB. llomydyeHne W NpUMEHEHHE TalloreHOB. XJIOp.
dusnyeckue M XUMHYECKHE cBoiicTBa xiopa.llpumenenue xiopa. XiopoBogopol. Dusznueckue
cBoictBa. Ilonmyuenue. ComnsnHas kucinora U e€ conu. KadecTBeHHas peakiusi Ha XJOPUI-HOHBI.
PacnioznaBanue xaopuaoB, OpoMHUI0B, HOJUI0B.

Kucnopon u cepa. Ilonoxxenue B NepUOIUYECKON CHUCTEME XUMHUYECKUX 3JIEMEHTOB, CTPOCHHE HX
aToMoB. Cepa. AJJIOTpONHUs CEPHI.
®duznueckre u xumuyeckue cpoiicTBa. Haxoxnenue B mpupone. Ilpumenenue cepbl. CepoBOAOpO/I.
CepoBoJi0poiHasi KUCIOTA U €€ COJIH.

KauectBennas peakuus Ha cynbpua-uonsl. Okcun cepri(I1V). Ousndyeckue M XUMUYECKHE CBONCTBA.
[Ipumenenne. CepHHCTAsI KUCIOTA U

e€ conu. KauectBeHHas peakuus Ha cynbGuT-uoHbl. Okcun cepbi(VI).

Cepnast kucnora. XUMHYECKHE CBOWCTBAa pa30aBICHHOM M KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTBHI.
KauectBennas peakius Ha cynb(aTuoHBl. XHUMUYECKHE PEAKIMH, JIeXkKAllhe B OCHOBE IMOJIyYCHUs
CEPHOU KUCJIOTHI B IPOMBIIUICHHOCTH. [[pMeHeHne CepHON KUCIIOTHI.

A3zor u ¢docdop. IlonoxxkeHne B MEPUOIUYECKONH CHUCTEME XHMHUYECKUX DIIEMEHTOB, CTPOEHHUE UX
aTOMOB. A30T, PU3NYECKHe U XUMUYECKHUE CBOMCTBA, MOTyYeHHEe U TpuMeHeHue. KpyroBopor azora B
npupoje. AMMuak. Gusnueckue 1 XMMUYECKUE CBOMCTBA aMMHAKa,
noJjtyuyenue, npuMmeHenue. Coau aMMOHUS. A30THasl KUCJIOTa U €€
cBoMcTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCHOTHI. [lonyuenue
A30THOM KUCIIOTHI B JabOpaTOpru. XUMHUECKHUE PEAKITUH, JICIKAITUE

B OCHOBE MOJYYEHHUsI a30THOM KHUCIIOTHl B MPOMBINIIEHHOCTH. [Ipumenenue azotHoi kucinotsl. Conu
A30THOM KUCJIOTHI U UX MPUMEHEHUE. A30THBIE yI0OpECHHUS.

dochop. Annorponus pochopa. Ounveckre U XUMHIECKUE
cBoiictBa pocopa. Oxcun dhocdhopa(V). PochopHas kucinora u e
coiu. @ocdopHbie yA0OpeHHUS.
Yraepon u kpemuuii. [loyioxeHne B nEpUOANIECKON CUCTEME
XUMUYECKUX IJIEMEHTOB, CTPOCHHE UX aTOMOB. YTJIepo. AJIOTPONUs
yraepoaa. dusnueckue U XMMHUYECKHE CBOMCTBA yriepoaa. AzncopOuus. YrapHelil ras, cBOWCTBa U
¢dbusnonornyeckoe JEHCTBUE HA OpraHW3M. YTIJICKHCIBIM Tra3. YroilbHas KUCIOTA U €€ COJH.
KauecTBenHnas peakuus Ha kapOoHaT-UOHBL. KpyroBopot yrieposa B pupoie.
Oprannueckue COeIMHEeHUs YIiiepoaa.
Kpemuuii. Oxcun kpemuusa(1V). Kpemuuenast kuciota u e€ conu. Cmexno. Llemenm.
Meramnsl. [lonoxxeHne MeTamioB B MEPUOJUYECKONW CUCTEME XMMHUYECKUX 3JEMEHTOB, CTPOCHHE HX



aToMOB. Mertammueckass CBs3b. {DU3MYECKHE CBOMCTBA METAJUIOB. P aKTUBHOCTHM METAJIOB
(2NIEKTPOXUMHUYECKUH PsiJ HANTPSHKECHUH METaIOB). XUMHUYECKHE CBOMCTBA MeTaiioB. O01mue crmocoos!
nosyyeHus: MetasuioB. CIuiaBbl METAJLIOB.

[llenounble Metamibl. [lomokeHne MIENOYHBIX METAIIOB B NMEPUOJUYECKON CHCTEME, CTPOCHHE HX
aroMoB. Haxoxnenue B mpupoze.
®duznyeckre U XMMUYECKME CBOWCTBA IIEJIOYHBIX METaIOB. [I[puMeHeHNe 1IEeT0UYHbIX METAIIOB U UX
COEIMHEHHIA.

[IlenouHo3emenbHble MeTaulbl. [loyloKeHHE IEeTOYHO3EMENIbHBIX METAIOB B  MEPUOINYECKON
cucreme, CTpoeHue ux aromoB. Haxoxknenue B npupoze. Marauii M KaubLUil, UX BaKHEUIINE
coenuHeHMs. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHECHHUS.

Amomunuil. IlonoxxeHne amoMHUHNS B IEPUOJUUECKON CHCTEME, CTpoeHue ero atoMa. Haxoxaenue B
npupoje. Puznueckre U XUMUIECKUE CBOMCTBA amoMuHus. [Ipumenenue amomunams. AMGOTEPHOCTD
OKCHJIa ¥l TUJIPOKCHUA AIFOMUHUSL.

Kenezo. IlonoxeHnue xene3a B MEPUOAUYECKON CHCTEME, CTpOoeHHE ero aroma. HaxoxkneHue B
npupoae. PU3NUECKUEe U XMMHUYECKUE CBOMCTBA »Keye3a. BakHeWllne COeIUMHEHUs Keje3a: OKCUIBI,
ruapokcubl u comu xene3a(ll) u sxenesza(Ill). KauectBennsie peaknu Ha nonsl Fe2+ u Fe3+ .
JdemoHncTpaumu:
®dusnyeckre CcBoMcTBa TanoreHoB. [lomydyeHue XJOpoBOAOpOJa W PACTBOPEHHE €ro B BOJE.
AnnorponHsle Moaupukanuu cepbl. OOpasibsl NPUPOAHBIX CynbPuIoB U cynbdaros. Ilomydenue
aMMHakKa M ero pactBopeHue B Bojie. O3HakoMIIeHHE ¢ 00pa3iiaMu IPUPOAHBIX HUTPATOB, (hocharos
Monenn KpUCTAJUTMUECKHUX PEIETOK anMma3a U rpadura. 3HAKOMCTBO C oOpaslamMu MPUPOIHBIX
KapOOHATOB W CHJIMKATOB 3HAKOMCTBO C O0Opa3llaMu BaXXHEWININX COCAWHEHUN HATpHs, KaJlus,
MPUPOJHBIX COCIUHEHUN KalbIUs, pyJIaMU >KeJlie3a, COCIUHEHUSMH alioMuHusA. BzaumopneinctBue
LIEJIOYHBIX, IIEJTOYHO3EMEIbHBIX METAUIOB U aJOMHHMS ¢ BOAOW. C)KUTaHME XKeje3a B KHCIOPOAE U
XJIOpE.

IIpakTnyeckune padoThi:

[TonyuyeHue COIAHON KUCIIOTBI U U3yYEHUE €€ CBOUCTB.

Pemrenne skcnepuMeHTANBHBIX 3a1a4 110 Teme «Kucaopoa u cepay

ITonyuyeHue aMMHaKka U U3y4EHHUE €TI0 CBOMCTB.

[Tonyuenune oxcuaa yraepona (IV) u uzyduenue ero cBoicts. Pacro3naBanue kapOOHATOB.

Petienue skciepuMeHTANbHBIX 3aa4 10 TeMe «MeTayibl U UX COCTUHEHUSD.

JlaGopaTopHbIie ONbITHI:

BriTecHeHue ranoreHaMu Jpyr ApyTra U3 paCTBOPOB UX COEAMHEHUI.

KadectBennsie peakuuu cyabdu-, Cyab(UT- U Cyab(ar- HOHOB B pPacTBOpE.

O3zHakoMiIeHHE ¢ 00pa3amMu cephl U €€ MPUPOTHBIMUA COCTUHEHUSIMHU.

B3aunMonaelicTBue coeii aMMOHUS CO IIEIOYaMU.

KauecTBeHHBIC peakiuy Ha KapOOHAT- U CUJIHKAT- UOHBIL.

KauecTBeHHas peakuys Ha YIIEKUCIbINA ras.

Nzydenune o6pa3oB MeTauIoB. B3anMoaelcTBIE METAJIIOB C pacTBOPAaMH COJIEH.

O3HakOMJIEHHE CO CBOMCTBAMU U MpEBpaIlleHUsIMU KapOOHATOB U TMIPOKapOOHATOB.

[Tonyuenue rupokcua aJTlOMUHUS U B3aUMOJCICTBUE €r0 C KUCIOTaMU U mieaouyaMu. KauecTBeHHbIe
peakuuu Ha noHbl Fe2+ u Fe3+

Pacuernblie 3agaum:

Bolunicnenuss mo XMMHYECKMM YypaBHEHHUSIM Macchl, 00bEMa MM KOJUYECTBA BEIECTBA OJHOIO W3
MPOJYKTOB PEAKIIMHU MO0 MacCe UCXOAHOTO BEUIECTBa, 00bEMY WIIM KOJTHMYECTBY BEIIECTBA, COJEPIKAIIETO
ONPEACIEHHYIO JTOJIIO TPUMECE.

Paznen 3. Kpatkuii 0030p BaKHEHIINX OPraHNYECKUX BEIECTB

[Ipenmet opranmveckoid xumMun. HeopraHuyeckue u OpraHM4ecKHe COCIUHEHUS. YTIIEpOJ — OCHOBA
*u3HU Ha 3emiie. OCOOGHHOCTH CTPOSHHS aToMa YIJIepo/a B OPTaHUIECKUX COCTUHEHUSX.
YrneBonopoasl. [lpenenbublie (HaChIIEHHBIE) YTIIEBOIOPOIBL.

MeraH, 3TaH, NponaH — MPOCTEUIINE MPEACTABUTENN MPEAEIbHBIX

yraeBonopoaoB. CTpyKTypHbIe (QOPMYJIBl  YIJIEBOAOPOJAOB. ['OMOJOTHMYECKH psax MpeneabHbIX
yrieBogopoaos. ['omonoru. @usznueckue u

XUMHUYECKHE CBOMCTBA MPEAENbHBIX YIIeBOAOPOa0B. Peaknuu ropenus u 3amemenus. Haxoxaenue B
MPUPOJIE MPEAETbHBIX YIiIeBO10poa0oB. [I[puMeHeHre MeTana.

HemnpenenbHple (HEHACHIIICHHBIE) YTIEBOAOPOIbI. DTHICHOBBIN

P HENpeIeIbHbIX YTIEBOJOPOAOB. DTHiIeH. PU3NUecKre 1 XUMUYECKUE CBOMCTBA dTUJIeHA. Peakuus



npucoenunenus. KauectBeHHbIe

peakuuu Ha 3TwieH. Peakiusa nonumepuzaunu. [lonmustunen. [Ipumenenue stuseHa.

ALIETUJICHOBBIH Psi/i HETIPEAEIbHBIX YTIEBOAOPOI0B. ALIETUIIEH.

CaoiictBa aneruieHa. [I[pumenenue areTuieHa.

[IpousBonHsIe yrieBoaopoaoB. KpaTkuii 0630p opraHndeckux

COEIMHEHMI: OJHOATOMHBIE CHUPTHI (METaHOJ, ATAHOJ]), MHOTOATOMHBIE CIUPTHI (ITHJICHTJIUKOb,
TIIALEPHH), KAPOOHOBBIE KUCIOTHI

(MypaBbMHasl, YKCYCHas), CIIOXKHBIE O(QUPBI, KUPBI, YIIEBOAL (TJIOKO3a, caxapo3a, Kpaxmal,
[[EJUTI0NI03a), AMUHOKHCIIOTHI, OeKku. Ponb

OCJIKOB B OpraHU3ME.

[lonsiTue O BBICOKOMOJEKYJSIpHBIX BemiecTBax. CTpyKTypa MOJMMEPOB: MOHOMEp, IOJIUMED,

CTPYKTYpHOE 3B€HO, CTETeHb NMouMepu3anuu. [loausTuieH, noaunponuieH, HOJTUBUHUIXIOPHI.
JdemoHcTpaumu:
Monenu MoJIeKyJl OpraHMYeCKUX coequHeHu. ['opeHne yrineBonopoaoB U 0OHapyKeHHe MPOAYKTOB UX
ropenus. KauectBennas peakuusi Ha 3TwieH. [lonyuenue stunena. PactBopeHnue 3TUI0OBOrO crnupra B
Bosie. PactBopenue rnunepuHa B Boje. IlonmydeHne W CBOMCTBAa YKCYCHOM KHCIOTHI. MccienoBaHue
CBOMCTB JKHPOB: PAaCTBOPHUMOCTb B BOJIE U OPraHUYECKHX pacTBopuUTessX. KauecTBeHHbIE peakiuu Ha
IOKo3y U kpaxman. O3HakomileHHE ¢ oOpa3laMu H3AENud M3 MOJMATUICHA, MOJIMUIPONUIIEHA,
MOJIMBUHUIIXJIOPHU/IA.

[IpakTnueckrie paboThl CrpyNMHUPOBaHbl B OJIOKM — XHMUYECKHE MPAKTHUKYMbI, KOTOPBIE CITy>KaT He
TOJIBKO CPEJICTBOM 3aKpEIUICHUs] YMEHUN U HaBBIKOB, HO TAK)KE€ M CPEJICTBOM KOHTPOJISA 3a Kaue€CTBOM
nux chOpPMHUPOBAHHOCTH.

Cnucok numepamypul 014 y4aujuxca:
Y4eOHUKH:
1. Pymutuc I'.E. Xumus: 8 wn.: yued. mis obmeobpazoBar. Yupexnenuit / [.E. Pymsuruc, @.I'.
denpaman. — M.
IIpocsemienue.
2. T'apa H.H. Xumus: 3amaunuk ¢ «momomHukom»: 8-9 kimaccel / H.H. I'apa. — M.: [IpocBermienue
Cnucok numepamypul 011 nedazo208:

1. Pymuruc I'.E. Xumus: 8 xi.: yue0. mis obmeoOpazoBat. Yupexnaennit / I.E. Pymsuruc, ®.I'.

®enpamad. — M.:

[IpocBenienue.

2. Xumus: § KII.: 2JIEKTPOHHOE MPHIIOKEHHUE K yUCOHUKY .

3. l'apa H.H. Xumus: 3amaunuk ¢ «nomontaukom»: 8-9 kmaccel / H.H. I'apa. — M.: IIpocBemienue.

4. Tapa H.H. Xumus. Paboune nporpammel. Ilpeamernas nmunus yuebnukoB I'.E. Pymsutuca, @.I.
®enpamana. 8-9 kmacesl/ H.H. I'apa. — M.: [Ipocsemnienue.

5. Papgeuxuit A.M. Xumus: nunakrudeckuii marepuai: 8-9 k. / A.M. Paneukuii. — M.: IIpocBerienue.
6. I'apa H.H. Xumus. Ypoku: 8 k1. / H.H. I'apa. — M.: [IpocBemienue.

7. boposckux T.A. Tectsl mo xumuu. IlepBoHauanbHble Xumuueckue nouarusa. Kucnopon. Bogopon.
Bona, pactBopsl. OCHOBHBIE KJIaCChl HEOPTaHUYECUX coenuHeHuid: 8 ki.: k yueOnuky I'.E. Pym3utuca,
®.I'. Penpamana «Xumus. 8 kaaccey. — M.: M3natenbcTBo «Ok3ameny, 2010.

Ilepeuensv yugposvix ungopmayuonnvix pecypcoe Humepuema:

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

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf

7. 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=table 1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru.



KanengapHo - remaTn4yeckoe ImJiaHupoBanme 8 kjiacca

No Jara Tema ypoxka Jomarnee Koin-Bo
o MIPOBEICHHUS 3a7laHue Yacos.
ia | mo o
Hy | miaHy | dakty
IlepBoHauyajbHbIe XUMHYECKHE TOHATHSA
1 IIpenmer xumuu. Xumus Kak vactb | §1 Bomp. 1-4 1
€CTeCTBO3HaHMs. BemiecTBa u X CBOKCTBA. cTp. 6-7; BoIIp.
5_
TIACHM.
2 MeTtopl MO3HAHUSA B XUMHUH. §2, crpll 1
Borp.1,2 +
TECTOBbIE
3a/laHus
3 Ilpakmuueckasa paboma Nel. §3 1
[IpaBuna TexHuku 0e30macHOCTU Hpu padoTe
B XMUMHYecKOM KaOuHere. O3HaKOMJICHHE C
J1a00paTOPHBIM 000PYIOBAHUEM.
4 Uucteie BemectBa u  cMmecu. CnocoOwl | §4, Bomp.1-5, 1
pazzaeseHus: cMecei ctp.17
§5
5 Ilpakmuueckasn paboma Ne 2. §5, ymp.5-6, 1
OuncTka 3arps3HEHHOM MOBAPEHHOMN COJIU. ctp.20,
TETpaab
6 Oduspyeckue U XUMHuYeckue  sBieHus. | §6, cTp. 24, 1
XUMHUUYECKUE PEAKIUU. BOIIP. 1-
3 ,TECTOBBIE
3a/1aHus
7 Bxoasimas aTTecTamnus B dbopme | §7, BOTIP. 1
KOHTPOJIBHON pabOThHI 1,3,5,8, CTp
28,TecToBbIC
3a/laHus
8 AToMBI W MOJIEKYJbl, HWOHBL. BemectBa| §8, ctp. 32, 1
MOJIEKYJIIPHOTO u HEMOJIeKyJIgpHOTO | Bomp. 1,3,
cTpoenust. Kpucrannuueckue pemerku. TECTOBBIE
3aJlaHus
9 [Ipocteie u cnoxHbie BemecTBa. Xumuueckuid | §9,10 Bomp.1,3 1
3JIEMEHT. MeTasuibl U HEMeTaJlJIbl + TecTsl CTp.
36
10 XUMHUYECKHE JIEMEHTHI. 3Haku xumuueckux | §11, 12 Bomp. 1
anemeHToB. OTHOCHTENbHAS aTOMHas Macca. | 1,3 ,TECTBI
ctp.41
11 3aK0H ITOCTOSIHCTBA COCTaBa BEILIECTB §13, Bomp. 2, 1
cTp.46
12 Xumnueckue  ¢opmynsl.  OtHocutenbHas | §14, BOIIP. 1
MOJIEKyJIsIpHas Macca. KauecTBeHHBIN U 2,3,4, ctp. 49

KOJHUYECTBEHHBIM COCTaB BEIIECTBA.




13 Breraucnenus o xumudeckuM | §15, Bomp. 2.4,
dbopmynam.MaccoBass  J10JII  XUMHYECKOTO | TECThI, CTP.53-
3JIEMEHTA B COCIMHECHUH. 54
14 BanentHoCTh XHUMHYECKHUX sneMeHToB. | §16, Bomp. 3.4,
OmnpeneneHre BaJEHTHOCTH 3JIEMEHTOB IO | TECTHI, CTp. 48
dhopmysaM OMHAPHBIX COCTMHEHHUHA
15 CocraBnenue XUMHUYECKHUX dopmymn | §17, BOTIP.
OMHAPHBIX COCTMHECHUMN 110 BaJICHTHOCTH. 2,5,7, cTp.60
16 ATOMHO-MOJICKYJISIPHOE YUCHHE. §18, Bomp.2,3,
cTp.62
17 3aKOH COXpPaHEHHSI MacChl BEIIECTBA. §19, Bomp. 1, 1
4,TecTbl, CTp.
65
18 XUMHYECKUE YPaBHCHUSL. §20, Bomp. 3, 1
TuIbl XUMHAYECKUX peaKIHil 4, 6, ctp. 67-
68
19 §21, Bomp. 2.3, 1
ctp.71
20 [ToBTOopenne wu  0000menne 1o Teme | §1-21 moBTOp., 1
«ITepBoHaYanbHbIC XUMHYECKUE MIOHITUSY ymp. 5, cTp.58,
yop.4,ctp 60,
ymp. 3, cTp. 67
21 Kontposbnasi paGora Nel mno Teme: 1
«IlepBoHayabHbBIE XUMHUYeCcKHe
TOHSITUSIY.

l[eMOHCTpaIII/IHZ IMPUMCEPHI IMMPOCTHIX U CIIOKHBIX BCHICCTB B PA3HBIX arp€raTHbIX COCTOAHUAX.
[IIapocTepKHEBBIE MOAEIN MOJIEKYJI METaHA, aMMHUAKa, BOJbI XJIOPOBOJOPO/Ia, YIVIEKHCIIOTO rasa.
MO)ICJ'II/I KPUCTATINIMYCCKHUX KCIICTOK pa3jIMdIHOro TUIIa. OHLITBI, MOATBCPKAAOIMIUEC 3aKOH
COXPAHEHHUsI MacChl BELLIECTBA

JlabopaTopHble ONBITHI: O3HAKOMJIEHHE ¢ 00pa3LiaMu NPOCTHIX ( METAJLJIbl U HEMETAJUIbI) U
CJIOKHBIX BEILIECTB, MUHEPAJIOB U TOPHBIX IOpoA. Paznoxkenue manaxura. Peakuuu 3aMenieHus
MEJIH KEIE30M

PacyeTHBbIe 3a1a4M: BHIYMCICHUE OTHOCUTEIBHON MOJIEKYJISIPHON Macchl BelecTBa 1o (opMmyIie.
Berunciienne MaccoBoil 10JH 371€MEHTa B XMMUYECKOM COEIMHEHHUHU. Y CTAaHOBJIEHHE TIpoCTeHIei

(I)OpMyJ'IBI BCIICCTBO IO MAaCCOBBIM JOJISIM 3JICMCHTOB

Kucaopoa. I'openne

22 Kucnopon, ero oOmas xapakrepuctuka u | §22, Bomp. 1, 1
HaxoxaeHue B npupoje. [lonyuenue 4, 6, ctp. 75.
KHCIIOpO/ia U ero (pU3nvYecKue CBONCTBa

23 Xumuyeckue cBoiicTBa kuciopona. Okcunsl. | §23, 24 Bomp. 1
IIpumenenne. Kpyrosopor xkucinopoga B |4, 6,7, ctp. 80,
MpUpPOJE. .p Ne3

24 Ilpakmuueckaa paboma Ne3. llomydeHue u | TeTpaib 1
CBOICTBA KMCIOPOAA.

25 O30H. AJTOTpOIIHSI KUCTIOpOaa §26, Bomp. 1 + 1

TECTHI, CTp. 87

26 Bo3nyx u ero cocraB. 3amura atmocdeproro | §27, Bomp. 1, 1

BO3/YyXa OT 3arps3HEHUSL. 3,4, ctp. 91

JeMoHcTpanum: pu3ndYecKue 1 XUMUYECKHE CBOMCTBA KUCIOPO/a. MOJIy4eHHe U coOMpaHue
KHCIIOPO/1a METOJIOM BBITECHEHHS BO3/lyXa U METOJIOM BBITECHEHHUS BOABL. Y CIIOBUS
BO3HUKHOBEHUS U Npekparnienue ropenus. [lonydyenne ozona. OmnpeneneHne cocraBa Bo3ryxa
JlaGopaTopHble ONBITHI: 03HAKOMJICHHE C 00pa3liaMi OKCHJIOB




Boxopoa

27 Bomopon, ero o6mas xapakrepuctuka u | §28, Bomp. 2, 4 1
HaxoxJeHue B npupoxae. Ilomydenme | + TecTsl, CTp.
BOJIOpOJIA 96

U ero (pu3NYecKre U XUMHUYECKHE CBOICTBA.
Meper  OGezomacHOoCTH  mpu  paboTe ¢
BOJ0poJioM I IpuMmeHeHue

28 IIpomexxyTrounasi arrecrauuss B ¢dopme | §29, Bomp. 3, 1
KOHTPOJILHOH paboThI 4, crp. 101,
§30 n.p No4
29 Ilpakmuueckan paboma Ne4. «llonmyueHue | TeTpaab 1

BOJAOpOoaa U HCCIICTOBAHUC €TI0 CBOMCTBY.

JdemoHcTpaumMu: mojiydyeHHe BojaopoAa B ammapare Kwumma, mpoBepka BOJIOpPOJAa HA YHCTOTY,
TOpeHre BOJOpOAa Ha BO3Ayxe M B Kuciopone. CoOupaHue BOAOpPOAa METOIOM BBITECHEHHS
BO3/yXa U METOJIOM BBITECHEHUS BOJBI.

JlabGopaTopHble ONBITHI: B3aMMOICHCTBHE BOoposia ¢ okcuaom meau (1)

Bona. PacTBopbl.

30 Bonma. Metonbl onpenenenust cocraBa Boasl - | §31, Bomp. 1, 1
aHaJn3 U cuHTe3. Bona B mpupoe u 4,5, ctp.106
croco0bl € OUMCTKH. Adpalys BOJbI.

31 du3nYecKre U XUMHUYECKHE CBOMCTBA BOABL | §32, TECTHI, 1
[IpuMmeHeHue BObI. ctp. 109

32 Boma  —  pacrtBOpUTEID. PactBopsr. | §33, BOIIP. 1
HaceimieHnbie 1 HEHACHIIIEHHbBIE PACTBOPHI. 5 ,TecTsl, CTp.
PacTBOpMMOCTB BELIECTB B BOJE. 113

33 MaccoBas 107151 paCTBOPEHHOI'O BEIIECTBA. §34, Bomp. 4, 1

5,ctp. 116

34 Pemienne pacuetHeix 3agau «Haxoxnenue | §34  moBTOD., 1
MacCOBOH J0JIM pPACTBOPEHHOTO BEILIECTBA B 3amayn 7, 8, 9
pacTBope. Brruncnenue Macchl | + TeCTHl,
pacTBOpeHHOro BemecTBa ©  Boabl s | ctp. 117, §35
MPUTOTOBJICHUS .p. Ne5
pacTBOpa ONpeeICHHONW KOHLICHTPALIUK

35 Ilpaxmuueckasn paooma Ne5, | TeTpanb 1
[IpuroToBneHne  pacTBOpOB  COJied €
OTIPEICIICHHOM
MAaCCOBOM J0JIE paCTBOPEHHOT'O BEIIECTBA.

36 [ToBTOopenne wu 0000menue mo Temam | §22-35, 1
«Kucnopony, 3a/1auu: 6
«Bonopony», «Bona. PactBopsD». ctp.117, 4 ctp.

113, 2, ctp.106

37 KonTponbHass paGora Ne 2 mo Temam 1
«Kucaopoa», «Bonopony, «Bopna.
PacTBOpBI».

JdemoncTpaumnu: Ananus Boasl. CuHTE3 BOJbI. B3auMoencTBiue BOJbI C HATPUEM, KaJIbIIUEM,
MarfueM, JKCUIOM KaJbIlHsl YTJIEKHCIBIM ra30M, OkcuaoM docdopa (V) u ucnpiTaHue
MOJYYEHHBIX PACTBOPOB MHIANKATOPOM

Pacuernble 3aja4yM: HaxO0XJCHUE MACCOBOM JOJM PACTBOPEHHOIO BELIECTBA B PACTBOPE.
Brrunciienne Macchl pacTBOPMMOIrO BEHIECTBA M BOJBI JUISi TPUTOTOBJICHHS pacTBOpa C
ONPEACIICHHON KOHLICHTPALIUEN

KoaunyecTBeHHbIE OTHOLIEHHSI B XMMHUH




38 Monp — eauHMIla KOJIMYECTBa BemecTBa. | §36, Bomp. 3, 5 1
MonsipHas macca. + TECTHI,
ctp.122
39 Brruncnenus 1o XMuMHYECKUM YPaBHEHUSIM. §37, Bomp. 1,2, 1
ctp.125
40 3akoH ABoraapo. MomsipHblil 00beM ra3oB. §38,ctp. 126- 1
127, Bomp. 1,
ctp. 128
41 OTtHOcuTENbHAS MIIIOTHOCTH ra30B §38,ctp. 127 - 1
128, Bomp. 3,
ctp. 128
42 O6bemMHbIe OTHOILIEHUS ra3os npu | §39, 3agaun 2, 1
XUMHUYECKUX PEAKLUAX 3, ctp 130.

I[eMOHCTpaIII/I]/lZ XUMHUYCCKUE COCAMHEHUA KOJIMYCCTBOM BEIICCTBA 1 MoIB
PacueTHbIe 3aJa4YM: BbIYHCJIICHUA C HCIIOJIBb30BAHHUECM IIOHATHA MaccCa, KOJIMYCCTBO BCIICCTBA,
MOJIApHasA Macca , MO.]'ISIpHBIfI 00beM. ObeMHEIEC OTHOIIIEHHUS Ia30B P XUMHUYCCKHX MMCAKIUAX

BaxHeiinue KJIacchbl HEOPraHUYECKHUX COeIMHEHUH

43 Oxcunpl:  kiaccudukanus, HOMeHKinarypa, | §40, Bomp. 2,
CBOICTBA, OJyUYE€HHUE, IPUMEHEHHE. 4, ctp. 135
44 I'unpokcunel. OcHoBanus: kiaccuduxanus, | §41, Bomp. 2,
HOMEHKJIaTypa, IOJIyUYEeHHE. 3ajava 3, CTp.
139
45 XUMUYECKHe CBOMCTBAa OcHOBaHui. Peakmus | §42, Bomp. 2,
HelTpanu3anuu. OKpacka UHANKATOPOB B TECTHI, CTp.
LIEJIOYHOU 51 HEUTPAIIBHON cpenax. | 144-145
[IpuMeHeHne ocHOBaHU
46 AMdoTepHbIE OKCHIBI U THIPOKCHJIBI. §43, Bomp. 4,
TeCThl, cTp.148
47 Kucnotsl. Cocras. Kmaccudukamms. | §44, Bomp. 3,
Homenxiarypa. [lonydeHnne KUCIIOT. 3amavya 4, cTp.
152
48 XMMHUUECKHE CBOMCTBA KUCIOT §45, Bomp. 3,
4, ctp. 155
49 Comn. Knaccudukamus.  Homenknartypa. | §46, Bomp. 2,
CrniocoOblI mosTy4eHus coiei 3, ctp.160
50 CaoiicTBa conen §47,ctp. 161-
162, Bomp. 1,
5, cT1p.
164
51 I'enernueckas cBs3b MeEXAy OCHOBHbIMH | §47,cTp. 163-
KJIACCaMU HEOPTraHUYECKUX COEAUHEHUN 164, Bomp.3,
ctp.164, §48
1.0 Ne6
52 Ilpakmuueckaa padoma Ne6. Peumenue | TeTpanab
AKCIIEPUMEHTAJIbHBIX 33724 110 TeME
«OCHOBHBIE KJIACChI HEOPraHUYECKUX
COCIMHEHUI»
53 [loBTOopenne u ob6oOmenue 1o Teme | §40-47, ymp.2,
«Baxxnelime kinaccbl HEOPraHUIECKUX cTp.164,
COETUHEHUIN pazobpatb
CXEMY, CTp.
162-163
54 KonTposibHasi paGora Ne3 mo Teme:




«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
CoeIUHEeHU I

JdemMoHcTpanum: oOpa3ibl OKCHUIOB, KHCIOT, OCHOBAaHMW W COJIEH HEUTpaiau3anus LIeIoun
KHUCJIOTON B MPUCYTCTBUU UHJIMKATOPOB

JlabopaTopHble

ONBITBI: OINBITBI MOATBCPIKAAIOIIHNE XHUMHUYCCKUC

TUAPOKCUI0OB, KUCJIIOT, COJ'ICI\/‘I, aM(bOTCpHBIX OCHOBaHHI

CBOMCTBA OKCHUIOB

b

Ilepuoauyeckunii 3aKOH M CTPOEHHE aTOMA

55 Knaccudpukanus xumuueckux dneMeHToB. | §49, Bomp. 1,
[ToHsiTHE O rpyIIax CXOIHBIX JIEMEHTOB. 3,5crp. 171
56 [Tepuonnueckuii 3akoH /. 1. Menneneesa. §50, Bomp. 2,
3a7a4a 3,
TECTHI, CTP.
176
57 [Tepuonnueckas Ta0IHIIa xumuyeckux | §51, Bomp. 3,
anemenToB JI. . MenaeneeBa TecThl, cTp.180
58 Crpoenune aroma. CocrtaB aroMHbIX siaep. | §52, Bomp. 3,
H3otomnbl. XUMUYECKUN 3JIEMEHT — BH]T TECTHI, CTp.
aToMa C OAMHAKOBBIM 3apsJIOM sIApA 184
59 Pacnonoxxenune 3JIEKTPOHOB mo | §53, TECTHI,
sHepreTuueckuM  ypoBHsAM. CoBpemeHHas | cTp. 188
(hopMyITHPOBKA MEPHOTUYECKOTO 3aKOHA
60 3HaueHue nepuoguueckoro 3akona. Hayuneie | §54, Bomp. 1,
noctmkenns . . MenngeneeBa 3, ctp.190
61 [ToBroperne u o0obOmenue 1o Teme: | §49-54,
[lepuoanueckuii 3akoH MW nepuoguyeckasd | Bomp.l,  cTp.
cucTema 188, Bomp.2,
xumuyeckux snemenToB Jl. Y. Menneneesa. | ctpl84
Ctpoenue aToma.

I[eMOHCTpaI[I/II/IZ BUBI IICPUOJUICCKUX CUCTCM

CtpoeHue BellecTBa. XMMH4YECKasl CBS3b

62 DNEeKTpOOTPULIATENBHOCTD xumuueckux | §55, Bomp. 1,
3JIEMEHTOB TECTHI, CTp.
193
63 OCHOBHEBIE BUJBI XUMHUYECKOH CBSI3H. §56, ctp.194-
196 10
WOHHOM, BOTD.
2
©, B), 3,
ctp.198
64 OCHOBHBIE BUJBI XUMHUUYECKOH CBSI3H. §56, ctp. 196-
198, Bomp. 4,
ctp.198
65 Crenenp oxucnenus. [lpaBuna onpenenenus | §57, Bomp. 1,
CTEMEHEN OKUCIICHHS DJIEMEHTOB. ctp. 202
66 OKHCIUTETEHO-BOCCTAHOBUTEINIbHBIC peakuuu | §57  moBTOp.,
BOIIp. 2, CTp.
202
67 [ToBTOopenne wu 0000menne mo Teme: | §55-57
«CTpoeHue BemecTB. XUMHUECKask CBSI3b) MOBTOP.,
3ajaya 3, CTp.
202,
TecThl cTp.193
68 HNToroBasi nmpoMeKyrouyHasi arrecTaums B




| hopMe KOHTPOILHOI PaGOTEI

KasiengapHo - remaTnyeckoe nJaHupoBaHue 9 Kjiacca — 24yaca B HeJleJI10

Ne | [TaTa npoBeneHus Tema ypoxka Homamnee | Kon-Bo

o 3a/laHue 4acoB

1

aH | Mo IuaHy | mo QaxTy

y

1 Knaccudpukanus xumuyeckux peaxuuil. | §1 ymp 1-3
OKHCIAUTENTPHO — BOCCTAaHOBMTEJbHBIE
peaxkiuu

2 OxuciaurenbHOo —  BOCCTAaHOBUTENBHBIE | §lymp 4-6,
peaxkuuu TECT

3 TeroBor 3¢dekT XuMudeckux peakuui, §2 ymp 3-4 1
OK30- U 3HJIOTEPMUYECKHE pPEeaKLIUU

4 CkopocTh  XMMHMUYECKMX  peakuuid. | §3 ymp 4, 1
[lepBoHayasnbHbIE  MPEACTaBICHHUS O | TECT
KaTajuse.

5 Bxoasmas npomMexyrouHas | IIpakrtnueck 1
arrecranuss B (Qopme KOHTPOJBHOM | as  pabora
paboThI Ne 1.

6 Ilpakmuueckan paboma Ne 1. §1,2, 3 1
W3yuenne BIMSHUS YCIOBUH IpOBeACHUs] Kiaccuduka
XUMHUYECKUX PEaKlUii Ha €€ CKOPOCTh s

XUMHUYECKHUX
peakuui

7 OObpatumMble U HeoOpaTuMble peakiuu. | § 5 ymp 2-3, 1
[ToHsITHE O XUMHUYECKOM PaBHOBECHHU. TECT

8 CyIHOCTh Mpolnecca MEKTPOIUTHYECKOn | §6,7, TecT 1
auccouuanuu.  Jluccoumanuss  KUCIIOT,
OCHOBAHME M COJIEH

9 CunbHple ®  crmabble  SIEKTPONUTHL. | §8, Tect 1
CreneHb AUCCOIMALINH.

10 Peakiuu monHoro odMena u ycioBus ux | §9 ymp 3-6 1
MPOTEKaHUs

11 XUMHUYECKHEe CBOMCTBA OCHOBHBIX KJIaccoB | §9, Tect 1
HEOPraHMYECKUX COCJUHEHHH B CBETE
npeacrasiernii TOJl u OBP

12 XuMHUYECKue CBOMCTBAa OCHOBHBIX Kj1accoB | §8,9 1
HEOPraHMYECKUX COEJUHEHHM B CBETE | TeTpajib
npeacrasienuii TOJ u OBP

13 Tanponus coneii. O6o0meHne mo Temam « | §8,9 1
Krnaccudukanus XUMAYECKUX PEaKIui» U | TeTpaab
«OIEKTPOJUTUYECKAS] TUCCOLMALINS»

14 Ilpakmuueckasa paboma Ne 2. TeTpajib 1
Pemenue skcriepuMeHTaNbHBIX 33734 110
TeMe «CBOHCTBa KHCIOT, OCHOBaHMM M
COJIEH KaK IEKTPOIUTOBY

15 KonrponbHass  padora Nel  « 1

Krnaccudukanus XUMUYECKUX PEaKIHi» 1




«9JICKTp0JII/ITI/I‘-ICCKa$I JUuccouuanusi»

16 [TonoxeHue ranoreHoB B nepuoanydeckoit | §12 ymp 2,
TabMUIle ¥  CTPOEHHE MX  aTOMOB. | TECT
CBoiicTBa, TMOJNy4eHHE U MPUMEHEHUE
raJIoOreHOB
17 Xnop. CBoiicTBa U IPUMEHEHHUE XJIOPA. §13 yap
5,6,TecT
18 XII0pOBOJOPOA: IOIY4YEHUE U CBOMCTBA §14
19 CosnsiHast KUCIIOTA U €€ COJIHN § 15 ymp
2,3, Tect
IIpakTrueck
as pabota
Ne3.
20 Ilpaxmuueckas pavoma No3. TETpajib
[TonyuyeHue COIIHON KUCIIOTHI U U3y4CHUE
€€ CBONCTB
21 [Tonoxxenue kuciaopora u cepsl B | § 17 ymp 4,
NEPUOJANYECKON  CHUCTEME  XMUMHUYECKHX | TECT
3JIEMEHTOB CTPOEHHE UX AaTOMOB.
AJLIOTpONUs CEphI
22 CBoiicTBa U MPUMEHEHHUE CEPhI §18 ymp 3,
TECT
23 CepoBonopon. Cynbhussr . §19 ymp 2-
4, TecT
24 Oxkcup cepol (IV). Cepnucras kucnora u | §20 yap
ee comu. Oxcun ceper (VI). Cepnas | 2,4, § 21
KHCJIOTa U €€ COJIU.
25 ITpomekyTOUHAsT MTOrOBasi aTTeCTAUMs | TETPalb
B (hopMe KOHTPOJIBHOH pabOTHI
26 OxucnurenpHble ceouctia | IIpakTuyeck
KOHLIEHTPUPOBAHHOW CEpHOMN KHCIOTHI as  pabota
Ned.
27 Ilpakmuueckaa paboma Ned. Peuwenne | §21 yIp
9KCIIEPUMEHTAJIBHBIX 33a4 110 TEME 2,5, Tect
« Kuciopon u cepa»
28 [Monoxenue azota u (Qochopa B | §23 ymp 2-3
NEPUOANYECKON  CHCTEME  XUMHYECKHX
9JIEMEHTOB , CTPOEHHE UX aTOMOB. A3OT:
CBOICTBA U NPUMEHEHHUE
29 Avmmuak. dusznueckue u Xumuueckue | §24 TECT
cBoiicTBa. [lonydenue u npuMeHeHUE [IpakTrueck
as  pabota
Ne5
30 Ilpakmuueckasa paooma Ne5 TeTpajib
[Tonyyenne aMMuaka M U3yYEHHE €rO
CBOMCTB
31 Conu aMMoHUS §26 ymp 4-
5, Tect
32 A3zornas kuciora. CtpoeHue Monekynsl. | §27 ymp 5,
CgoiicTBa pasz0aBiieHHON U | TecT

KOHICHTPHUPOB AHHOM a30THOM KHCJIOTBI




33 Comu  a3otHOM  KHMCHOTBL.  A3oTHble | §28 ymp 2-3
ya0OpeHusI.

34 ®docdop. Annotponus dochopa. | §29 ymp 3-
CaoticTBa docdopa 4, TecT

35 Oxkcua docdopa (V). @ochopnas kucnora | §30 ymp 2-4
u ee conn. PocdopHbie y100peHHs.

36 [lonoxenne yriepoga u KpeMHus B | §31
NEPUOAMYECKON  CHCTEME  XUMHYECKHX
JJIEMEHTOB CTPOCHHE UX aTOMOB.
AJioTponus yriepoja

37 XUMUYECKue CBOICTBa yriepoaa. | §32 yop 7,
AicopOnus. TECT

38 VYrapubiit ras : CBOMCTBa, | §33 TecT
(u3HoNIOrHYecKoe IeHCTBIE

39 VYrnekucnslid ra3. YronapHas kucnora u ee | [Ipakrnueck
conu. KpyroBoport yriiepona B npupo/ie. as  pabota

Ne6

40 Ilpakmuueckasa paooma Neb §34 ymp 3
[Tonyuenue oxcuga yraepona (IV) wu | §35 Tterpans
M3y4eHHE €ro CcBOWCTB. Pacmo3naBaHue
KapOOHATOB.

41 Kpemuuit m ero coeaunenus. Crexio. | §37, 38
[lemeHT. yrp3, TecT

42 O0001IEeHME 10 TEME TeTpaab
« Hemertasnb

43 O000I11IeHIE TT0 TEME TeTpaab
« Hemerasnen

44 KonTtpouabsnasi pabora Ne2 o teme
« Hemetajutby

45 [Tonoxxenue metannoB B mepuomuveckoit | §39 ymp 5-
cucremMe xumuyeckux anemeHtoB J[.U. | 6, §42
MengeneeBa.  Meramniudyeckas — CBS3b.
®dusnyeckre cBoicTBa MeTaiuoB. CIIaBbl
METAJIJIOB.

46 Haxoxnenne wMetammoB B mnpupoae u | §40
o011re croco0bl UX MOTYUYCHHUS.

47 Xumuyeckue cBoiictBa MetauioB. Pspg | §41 ymp 3
AKTUBHOCTH
(' PNMEKTPOXUMHUYECKUN Pl HANPSHKCHHH )
METaJIOB

48 [[{enmounble MeTayibl: HaxoxzaeHue B | §43 ymp 5-6
npupone, (QU3MUECKHEe € XUMHUYCCKUE
CBOMCTBA

49 Okcuapl W THAPOKCUIBI  IIETOYHBIX | §43,
METAaJIJIOB. [IpumeHeHne  MIENIOYHBIX | TETPallb
METaJUIOB

50 [I{erouHO3EMEIBHBIE Metaisl. | §44 ymnp 3-
Haxoxnenune B mpupozae. Kansiuii u ero | 4, §45

COCOAMHCHUA. KecTkocTh BOJbI 1 CITIOCOOBI




€¢ YCTpaHCHHsI

51 Amomunnii. Haxoxnenue B mnpupoge. | §46 ymp5,8,
CBoiicTBa aJIFOMUHUS TECT

52 AmboTrepHOCTh OKCcHMAa © ruapokcuaa | § 47 ymp
AJTFIOMUHMUSA. 3,5

53 Kenezo . Haxoxnenue B mpupone. | §48, tect
CaolicTBa xenesa.

54 CoenuHeHns Kejesa. [TpakTueck

as  pabota
Ne7

55 Ilpakmuueckasa paboma Ne7 §49 ymop 3-
Pyuienne skcnepuMeHTaIbHBIX 3a1ad 1o | 4, TeCT
TeMe « MeTaJlibl U UX COCITMHEHHUSD)

56 [ToaroroBka k KOHTpOJIbHOW paboTe 3 1o | TeTpaab
TeEME
« Metamib»

57 [loaroroBka kK KOHTpOibHOW pabore3 1o | TeTpalb
TeMe
« MeTamibby

58 KonTtpouabnast pabora Ne 3 o reme
« Meramib»

59 Oprannueckass xumus. Yraesopoponsl. | §51,52
[Ipenenbubie ( HACBILICHHbIE)
YTIEBOIOPOABI.

60 Henpenenbuble  (HeHachlmieHHble ) | §53 ymop 4-5
YTIEBOIOPO/BI. §54

61 [IpounzBoHbIe yII1eBO10PO0B. CIUPTHI. §55, Tect

62 KapGonoBsie kuciotel. Cinoxubie 3pupsl. | §56 ynp 6
Kupsl.

63 VYrineBoanl §57

64 AmunHOokucnoThI. benku [Tonumepsr. §58

65 O6oOmaromuii  ypok no Teme TeTpaib
«BaxuHelme opraHu4ecKue COeAMHEHUS

66 Hrorosasi npomexkyrouHasi arrecTanms
B (hopMe KOHTPOJIbHOM paboThI

67 IToBTOpEHME

68 [ToBTOpEeHME
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