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1. IlosicHUTEABLHAA 3aNIHCKA

Pabouass mporpamMmma e€cTeCTBEHHOHAYYHOW HAMpPaBICHHOCTH IO XHMHUU C HCIIOIb30BAHHEM
ob0opynoBanusi neHTpa «Touku pocta» ans 9 kimacca OCHOBHOM IIKOJBI COCTaBieHa M pa3zpaboTaHa B
COOTBETCTBUH C:

e ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B

Poccutickoit deneparum» (¢ u3M. 1 joi., Beryn. B cuiy ¢ 01.09.2020);

o TpeboBanusimu DenepaabHOrO0 TOCYIAPCTBEHHOTO 00pPa30BaTEIBHOTO CTAHIIAPTa OCHOBHOTO
obmiero oOpazoBanus (yTB. MpuKazoM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit
®enepauun oT 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HamuoHaidbHOro mnpoekta «OO6pa3oBanue» (yTB. mnpesuauymom CoBera mpH
[Ipesugente PO no crpaTernyeckoMy pa3BUTHIO M HAlMOHAIBHBIM MPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16);

e [ocymapctBeHHOH mporpammoiri Poccuiickoii denepanuu «Pa3Butre oOpa3oBaHus» (yTB.
[TocranoBnennem IlpaBurensctBa PD or 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O6
YTBEPXKJICHUU  TOocyAapcTBeHHOM  mporpammbl  Poccuiickoit  ®enepaunu  «Pa3Butue
o0pa3oBaHU;

e ABTOpPCKOW MpOrpaMMON OCHOBHOrO o00miero oOpa3oBaHus IO XuMuu Aai 9
kiacca(O.C.I'abpuensn, U.I.Ocrpoymos, C.A.Crnankos «IIpocsemmenue», 2019 T.);

e MeToIUYECKUMU  PEKOMEHJAIMSIMH IO  CO3JaHui0 W (YHKIUOHUPOBAHHIO B
0011e00pa3oBaTeNbHBIX OpraHU3alUsAX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MalIbIX
ropojiax, LIEHTPOB 00Pa30BaHUs €CTECTBEHHOHAYYHON M TEXHOJOTMYECKOW HaIlpaBIEHHOCTEN
(«Touka pocrtay) (YTBepkaeHbl pacnopsbkeHrneM MuHucTepcTBa MpocBelieHus: Poccuiickoit
Oenepauun ot 12 suBaps 2021 1. Ne P-6).

B cootrBercTBMM € 3THUMM JOKYMEHTaMH OOydYarolMecs JOJDKHBI OBIAAETh NpuéMamu,
CBA3AaHHBIMU C OIPEICICHUEM TMOHATUM: OTrpaHWYMBATh MX, OIKCHIBATh, XapaKTepU30BaTh U
CpaBHHMBaTh. Tak KaKk XMMHS — HayKa dKCIEPUMEHTaIbHas1, 00yJaronirecs J0JKHbBI OBIAJETh TAKUMHU
MO3HABATEIILHBIMA yUYE€OHBIMU JIEUCTBUSMH, KaK IKCIIEPUMEHT, HAOII0/IEHUE, U3MEpPEHNE, OIKUCAHUE,
MOJIETIMPOBaHUE, THUIOTE3a, BBIBOA. B mpoiecce u3ydeHUs Kypca y OOydYarOmIUXCS MPOIOIIKAIOT
(hopMHUPOBATHCS YMEHUSI CTABUTH BOMPOCHI, 00BSACHATH, KIacCU(DUIIMPOBATh, CPABHUBATH, ONIPEICIISITH
WUCTOYHUKUA HH(DOpMalMu, MONydyaTh W aHAIM3UPOBATH €€, TOTOBUTH HH(OPMAIIMOHHBIM MPOAYKT,
MPE3EHTOBATh €0 U BECTH JUCKyccuto. CleI0BaTeNbHO, NeATEIbHOCTHBIN MOX0/] B U3YUCHUH XUMUHU
CHOCOOCTBYIOT JOCTHIKEHUIO IUYHOCTHBIX, MPEAMETHBIX M METaNpeAMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaToB.

B ocHOBY Kypca MooXeHbl CIeaYIOINE HACH:

® MaTepHaIbHOE €UHCTBO M B3aMMOCBSI3b OOBEKTOB U SIBJICHUIN MPUPOJIBL;

e BeIyllas poJib TEOPETUUYECKUX 3HAHUU NJIs1 OOBSCHEHUS U MPOTHO3UPOBAHUS XUMHUYECKUX
SIBJICHUH, OLIEHKU MX MPAKTHYECKOM 3HAUMMOCTH;

e B3aUMOCBS3b KAUECTBEHHONM W  KOJUYECTBEHHOH CTOPOH XHUMHUYECKUX OOBEKTOB
MaTepuaibHOTO MUPAa;

® pa3BUTHE XMMHUYECKOW HAYKH M TPOU3BOACTBO XMMHMUYECKUX BEIIECTB W MATEpPUATIOB MJIf
yIIOBJIETBOPEHHS HACYIIHBIX MOTPEOHOCTEW 4YeloBeKa W OOIIecTBa, PEIICHUs TI00ATbHBIX
po0JieM COBPEMEHHOCTH;

® TCHETHYECKas CBS3b MEX/Y BEIIECTBAMHU.

OTU UJIed pealu3yroTCsi B Kypce XMMHUM OCHOBHOM IIKOJBI MYyTEM JOCTHXKEHHUS CIEAYIOIINUX
neJiei:

*  @opmupoeanue y ydalUuXxCcsi XHUMHYECKOW KapTUHBI MHpA, KaK OPraHWYECKOHW YacTH €ro
LIETIOCTHOW €CTECTBEHHOHAYYHOU KapTHHBI.

*  Pazeumue TI03HABATEIHHBIX HWHTEPECOB, HWHTEIUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
yyaluxcsi B MPOLECCe M3YUYECHHUS UMM XUMUYECKOM HAayku U €€ BKJIaJa B COBPEMEHHBIM Hay4yHO-
TeXHUYECKUH Tporpecc; (HOpMUPOBAHHE BAKHEUINX JIOTUYECKHUX OIepaluii MBIIUICHHUS (aHaIu3,
CUHTE3, 0000IIeHNe, KOHKPETH3AIUsl, CPAaBHEHUE U JIp.) B MPoIIecce MO3HAHUS CHCTEMbI BaKHEUIITHX
MOHSTHI, 3aKOHOB U TEOPHUI O COCTaBEe, CTPOCHUHU U CBOMCTBAX XUMHUYECKUX BEIIECTB.

*  Bocnumanue yoe:xx1€HHOCTH B TOM, YTO MIPUMEHEHUE TMOTYYCHHBIX 3HAHUN U YMEHUHN 1O XUMUU
SBJISIETCSI OOBEKTUBHON HEOOXOIMMOCTBIO JIJIsi O€30macHO padOThI ¢ BEIIECTBAMH M MaTepHalaMH B
OBITY ¥ Ha TIPOU3BOJICTBE.



»  Ilpoexmuposanue u peanusayusa BHITYCKHUKAMH OCHOBHOW IIKOJBI JMYHOIN 00pa3oBaTeNbHON
TPAaeKTOpUHU: BBIOOp Tpoduias O0oO0ydeHus B CTapuied IIKOJIe WIH Npo(ecCHOHATBHOTO
00pa3oBaTeIbHOTO YUPEIKICHUS.

* Ognaoenue KnwuegblMu KOMREMeEHYuAMU. YIeOHO-TIO3HABATEIbHBIMU, WH(GOPMAIOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH.

Pabouast mporpamma peanusyercs Ha ocHoBe Y MK co3ganHoro moj pykoBoacTBom ["adpuensaa O.C.

1. Tabpuensu O. C. Xumus. 8 kiacc : yueOHUK 1711 o01ieodpazoBarenbubix opranuzammii / 0. C.
I'abpuensu, U. I'. Octpoymog, C. A. CnaakoB. — M.: IIpocBemenne, 2021.

2. Tabpuensu O. C. Xumust. 9 knace: yueOHUK 17151 0011e00pazoBaTenbHbIX opranu3anuii / O. C.
Ia6puensn, U. I'. Octpoymos, C. A. CnankoB. — M.: [IpocBemenue, 2021.

Y4yeOHMKH COOTBETCTBYIOT DefepalbHOMy TOCYAapCTBEHHOMY O0O0pa30BaTEIIbHOMY CTaHIAPTY.
PexomennoBansl MunucrepctBom npocsenieHust Poccuiickoit deneparumu.

[Iporpamma paspabotrana B cooTBeTcTBHHM C y4eOHbIM mmianHoM MBOY COIIl c.Xa3uumon s
YPOBHSI OCHOBHOTO OOIIEro 0Opa3oBaHMs C HCIOJIb30BAaHHEM COBPEMEHHOIO OO0OpYHOBaHHS IEHTpa
€CTeCTBEHHOHAYYHOW M TeXHoyiormueckoil HampasieHHocTH «Touka pocra». Ha Gaze mentpa «Touka
pocta» olecneunBaeTcs peanu3anus 00pa30oBaTENIbHBIX IPOTPaMM  €CTECTBEHHOHAYYHOM U
TEXHOJOTMYECKOW  HaMpaBJIEHHOCTEW,  pa3paboTaHHBIX B COOTBETCTBUM €  TpeOOBaHUSIMU
3aKOHOJIATENLCTBA B chepe 00pazoBaHus U ¢ yu€ToM pexoMmeHaannii denepanbHOro oneparopa yueOHOTO
npeaMeTa «XuMUsD.

2. [Inanupyemblie pe3yJibTaThl 0CBOCHHS Y4e€OHOT0 npeaMeTa « XHMHS ¢ ONHCAHHEM
YHUBEPCAJILHBIX YUeOHBIX IeHCTBHIi, J0CTUTaeMbIX 00yYAIOIIMMHUCS PH HCIO0JIb30BAHUT
odopynoBanus neHTpa «Touka pocra»

Juunocmmuule pezynomamol
Obyuarowuiicst ROIYy4Um 803MONCHOCHb OJisL hOPMUPOBAHUSL CAeOVIOWUX TudHOCMHbIX Y V]
ompeieJIeHue MOTUBAIIUU U3YUYCHHS Y4EOHOT0 MaTepurara;
OILICHHBAHME YyCBaMBaeMOro y4eOHOro marepualia, UCXOMAs U3 COIUAIBHBIX W JMYHOCTHBIX
IIEHHOCTEIA;
MOBBIIIIEHHE CBOETO O0pPa30BaTEIbHOTO YPOBHS M YPOBHS TOTOBHOCTH K HM3yYEHHUIO OCHOBHBIX
HUCTOPUUECKUX COOBITUM, CBI3aHHBIX C PA3BUTHEM XUMHH U OOIIECTBA,;
3HAHUE MPABUJI MIOBEJAECHNUSI B UpE3BbIYANHbBIX CUTYALUsX;
OIICHUBAHUE COIMATBHON 3HAUUMOCTHU TTPO(ECcCHil, CBSI3aHHBIX C XUMUEH;
BIIaJICHUE MpaBUIaMH O€30MacHOTO OOpalleHHs] ¢ XUMHUECKUMHU BEIIeCTBAMU M 000pYJI0BaHUEM,
MPOSIBIICHUE IKOJIOTHYECKON KYJIbTYPBI.

Memanpeomemmnule pezyiomamal
Pezynamusnvie
Obyuarowuiicst noyyum 03MOACHOCMb 01 hOPMUPOBAHUSL Credyrouux peyiamusHolx Y V/I:
IeJenoiaraHue, BKIIOYas MOCTaHOBKY HOBBIX IleNied, mpeoOpa3oBaHHe MPAKTUYECKOW 3a7aud B
MO3HABATEIIbHYIO, CAMOCTOSITSIIBHBIN aHAIN3 YCIIOBUW JIOCTHOKEHUS €N, HA OCHOBE YUETA BBIJICTICHHBIX
YUUTEIEeM OPUEHTUPOB JCHCTBHS B HOBOM y4eOHOM MaTepHale;
TUTAHUPOBAHKE ITYTH JOCTHKCHHUS LIETICH;
YCTaHOBJICHHE IIEJIEBBIX MIPUOPUTETOB, BHIICJICHHE AIbTEPHATUBHBIX CIIOCOOOB JTOCTHKEHUS IIeTTU
1 BBIOOp HamOosee 3¢ (HEeKTUBHOTO Crtoco0a;
YMEHHE CaMOCTOSTSIIEHO KOHTPOJIUPOBATH CBOE BPeMsI U YIIPABJIATH HM;
YMEHHE MIPUHUMATh PEIICHUs B TPOOJIEMHON CUTYyaIINH;
MOCTaHOBKA yUEOHBIX 3a/1a4, COCTABJIICHUE TUTaHA U TIOCTIEI0BATEILHOCTH JIEHCTBUI;
OpraHu3aIys pado4yero MecTa IPH BBITIOJTHEHUH XUMHUYIECKOTO IKCIIEPUMEHTA;
MIPOTHO3UPOBAHUE PE3YIIBTATOB O0yUYEHHUS, OIIEHUBAaHIE YCBOCHHOTO MaTepuraia, OIleHKa KauecTBa
¥ YPOBHS MOJTYYCHHBIX 3HAHWHA, KOPPEKIIHS IJIaHa U C1Ioco0a JCHCTBYS MPU HEOOXOAMMOCTH.

lloznasamenvhule
Obyuarowuiicsa nOIY4Um 603MONCHOCMb 0151 POPMUPOBAHUSL CLeOVIOWUX no3Hasamenvhbix YV/I:
MOMCK U BbIIeNICHHE HH(OpMAIuu;




aHaJIM3 YCJIOBUM M TpeOOBaHUH 3a/1auu, BEIOOP, COMOCTaBIEHNE U 000CHOBAHUE CIIOCO0a pereHus
3a/1a4u;

BBIOOp Hambonee 3(h(HEKTUBHBIX CIMOCOOOB pEIICHHUS 3aJauyd B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;

BBIJIBUKEHUE U 000CHOBAHUE TUTIOTE3bI, BEIOOP crtocoda e€ MpoBEepKH;

CaMOCTOSITENIFHOE CO3JaHUE AITOPUTMA JEATEIbHOCTH HPU PEIICHHH NMPOOJIeM TBOPYECKOTO U
MOMCKOBOI'O XapaKTepa,

YMEHHSI XapaKTepHU30BaTh BEIIECTBA MO0 COCTABY, CTPOCHHIO M CBOHCTBAM;

OIMCHIBAaHUE CBOMCTB: TBEPBIX, KUAKUX, Fa3000pa3HBIX BELIECTB, BHIICICHUE UX CYHIECTBEHHBIX
MPU3HAKOB;

M300pakeHNe COCTaBa MPOCTEHIIMX BEIIECTB C MOMOIIBI0O XMUMHUYECKUX (OPMYT U CYIIHOCTU
XAMHYECKHUX PEAKLUN C IMOMOILIBI XUMAYECKUX YPaBHEHHU;

MPOBEJICHUE HAOJIIO/IEHUN, OMHCAHHWE MPU3HAKOB M YCIOBHI TEUYEHHUS XHMUYECKUX DPEaKIIHii,
BBITIOJTHEHHE XUMUYECKOTO SKCIIEPUMEHTA, BEIBOJIBI HA OCHOBE aHAIN3a HAOIIOICHUH 32 SKCIIEPHUMEHTOM,
pelieHue 3a7a4, NoJy4yeHrne XuMH4IecKor nHGOpMaIuu U3 Pa3InYHbIX HCTOYHUKOB;

YMEHHE OpraHM30BBIBATH HCCIEAOBAHUE C IEJIbI0 IMPOBEPKU THUIOTE3;

YMEHHE JeJIaTh YMO3AKIIIOUeHUs (MHIYKTUBHOE U 110 aHAJIOTHH ) U BBIBO/IBI,

yMEHHE OOBEKTHBHO OIICHHBATh HH(POPMAIMIO O BEIIECTBAX M XUMHYECKHX I[poleccax,
KPUTHYECKH OTHOCUTBCS K TICEBAOHAYYHOW HH(POPMAIIHH.

Kommynuxamusnule
Obyyarowuiics noIyuum 03MOACHOCMb 01 POPMUPOBAHUSL CLEOVIOUWUX KOMMYHUKamusHbIX Y V]]:

IIOJIHOE M TOYHOE BBIPAKECHUE CBOMX MBICIEH B COOTBETCTBUM C 33Ja4aMHM U YCJIOBHUSMH
KOMMYHHUKalWH;

aJICKBATHOE UCIIOJIb30BAHUE PEUYEBBIX CPEACTB I Y4ACTHUs B JUCKYCCHM M apryMEHTAlluU CBOEH
HO3MLIMU, YMEHHUE NPEACTaBIATh KOHKPETHOE COJIEpKaHHe C COOOIICHNEM €ro B MUCbMEHHOM U yCTHOU
dopme, orpenesieHue cnocob0B B3aUMOJICHCTBUS, COTPYIHUYECTBO B TIOMCKE U cOOpe HHPOPMALINY;

OIlpeJIeJIeHUue CIIOCO0O0B B3aUMOICHUCTBUS, COTPYIHHUYECTBO B IIOUCKE U cOope HH(popMaluH,
ydacTue B AMaJore, MIaHUPOBaHKUE OOLINX CIIOCOOOB pabOThI, MPOSIBIIEHUE YBAKUTEIBHOIO OTHOLIEHUS K
JPYTHM Y4aluMCs;

ONHMCAaHUE COJEP)KAHUSA BBINOIHIEMBIX JEHCTBUM C LEIbI0 OPUEHTHUPOBKH B IIPEIMETHO-
IIPAKTUYECKON AEATEIbHOCTH;

YMEHHSI YYUTHIBATh pa3Hble MHEHUS M CTPEMUTbCA K KOOPAMHALMU PA3IUYHBIX MO3ULHUN B
COTPYAHHUYECTBE;

(dbopMynpoBaTh COOCTBEHHOE MHEHHME U IMO3UIUIO, apryMEHTUPOBATh U KOOPAMHHUPOBATH €€ C
NO3ULMSAMH TAapTHEPOB B COTPYAHUYECTBE NpPU BbIpAOOTKE OOLIEro pemeHuss B COBMECTHOU
JIeATEIbHOCTH;

OCYILIECTBIIATh B3aMMHBIM KOHTPOJb W OKa3blBaTb B COTPYIHUYECTBE HEOOXOAMMYIO B3au-
MOIIOMOIIIb;

IUTAHUPOBATh OOIIME CIOCOObI PpabOThI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIINIO, OLEHKY JIeHCTBHUIA
napTHépa, yMeTh yO€XK1aTh;

UCIOJIb30BaTh AJEKBATHBIE SI3BIKOBBIE CpEJCTBA S OTOOpaK€HHs] CBOUX YYBCTB, MBICIEH,
MOTHUBOB M TOTPEOHOCTEH; O0TOOpa)kaTh B peuyH (OmucaHue, OOBSICHEHUE) COIEP)KaHHME COBEPIIAEMBIX
neiicTBUH, Kak B (popMe rpOMKOI colManu3upoBaHHON peur, Tak U B (hopMe BHYTPEHHEN peuH;

pa3BUBaTh KOMMYHUKAaTUBHYK) KOMIIETCHIIMIO, MCIOJbB3ysd CpPEACTBA YCTHOM M NHCbMEHHOM
KOMMYHHMKAIIMM TpU paboTe ¢ TeKCTaMU Yy4eOHHMKAa W JIOTOJIHUTENBHOM JUTEpaTypoH, CIPaBOYHBIMH
TabJIMLaMH, TPOSBIATH TOTOBHOCTh K YBAXXEHHUIO MHOM TOYKM 3pEHUS NMpPHU OOCYXKIAECHUU pe3ylIbTaToOB
BBITTOJIHEHHOH paOOTHI.

Ilpeomemmuuvie pezynvmamot
Obyuarowuiics Hayuumcs:
MPUMEHSTh OCHOBHBIC METO/IbI TO3HAHUS: HAOJIOICHIE, U3MEPEHHE, IKCIICPHUMEHT;
OIKCHIBATh CBOMCTBAa TBEPIBIX, KHUAKHX, Ta3000pa3HBIX BEIIECTB, BBIACISAS HX CYIIECTBEHHBIC
MPHU3HAKY;
pacKpbIBaTh CMBICT 3aKOHA COXPAaHEHUS MacChl BEIIECTB, aTOMHO-MOJIEKYISIPHON TEOPHUH;
pa3uyaTh XUMHUYECKHE W (PU3UYECKHe SBICHHS, HA3bIBaTh NMPU3HAKA M YCIOBHUS TPOTCKAHUS
XUMHUYECKHUX PEaKIIHii;



coOro1aTh MpaBmuiia 6e301acHON pabOTHl TP MPOBEJCHUH OTIBITOB;

MOJIb30BaTHCS JTA00PATOPHBIM 000PYAOBAHUEM U TIOCYIOMH;

MoJIy4aTh, COOMpaTh Ta3000pa3Hble BEIIECTBA U PACIIO3HABATD UX;

XapaKTepu30BaTh (PU3MYECKHE U XUMHUYECKHE CBOICTBA OCHOBHBIX KJIacCCOB HEOPraHMYECKHX
COEIMHEHUH, MPOBOAUTH OIBITHI, MOATBEPKAAIOIINE XHUMHUYECKHE CBOMCTBA H3YYEHHBIX KJIaCCOB
HEOPTraHWYECKUX BEILECTB;

PacKpbIBaTh CMBICIT TOHSATHUS «PACTBOP», BHIYUCIISATH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BELIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10JIE€M PACTBOPEHHOIO BEILIECTBA;

XapaKTepu30BaTh 3aBUCUMOCTb (DU3UYECKUX CBOICTB BELIECTB OT THUIA KPHUCTAUIMYECKOU
PEMIETKHY, ONPEEATh BUJ XUMUYECKOM CBSI3M B HEOPraHMYECKUX COCTMHEHUSIX;

pPacKpblBaTh OCHOBHBIE IOJIOKEHUS TEOPUU SJICKTPOIUTUYECKON AMCCOIMAIMH, COCTABIISThH
YPaBHEHUS JIEKTPOJIMTUICCKON AUCCOIUAIINH KUCIIOT, IIETI0UeH, COJIeH U peaKIiii HOHHOTO 0OMEHa;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIMNA, ONPEENIATh OKUCIUTENIb U
BOCCTAaHOBUTEJb, COCTABIIATh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN;

Ha3bIBaTh (PAKTOPHI, BIUSIOUINE Ha CKOPOCTh XUMHUUECKON pPeaKIHH;

XapaKTepu30BaTh B3aMMOCBA3b MEXKAY COCTaBOM, CTPOCHHEM M CBOICTBaAaMH HEMETAJUIOB H
METAJIJIOB;

MIPOBOAUTDH OMBITHI 110 MOTYYEHUIO U U3YYECHUIO XUMUYECKUX CBOMCTB PA3JINYHBIX BEIIECTB;
IrpaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCEITHEBHOM JKU3HH.

Obyuatowuiics nOIYYUmM 603MONCHOCIb HAYUUMbCAL:

BBIIBUTATh U MPOBEPATH SKCIEPUMEHTAIBHO THIIOTE3bl O XMMHUYECKUX CBOWMCTBAX BEIIECTB Ha
OCHOBE MX COCTaBa M CTPOCHHUs, UX CIHOCOOHOCTH BCTYIAaTh B XMMHUYECKHE PEAKIIMH, O XapaKTepe M
MPOJYKTAX Pa3IUYHBIX XUMUUYECKUX PEaKIUil;

XapaKTEepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO M CBOWMCTBAM, YCTaHABIMBATh MPUYUHHO-
CJIEICTBEHHBIE CBS3H MEXIY JaHHBIMH XapaKTepUCTUKAaMU BEIECTBA;

COCTAaBJISITb MOJICKYJIAPHBIC W IIOJIHBIC HWOHHBIC YPAaBHCHUA 110 COKpaHIéHHI)IM NOHHBIM
YpaBHEHUSIM;

IIPOTHO3UPOBATH CHOCO6HOCTI) BCIICCTBA IMPOSABIATH OKHCIWUTCIBHBIC WJIWM BOCCTAHOBHUTCIIBHBIC
CBOICTBaA C yU€TOM CTENEHEl OKUCIEHUS YIEMEHTOB, BXOSIIUX B €0 COCTaB;

BBIIBUTATh W MPOBEPATH SKCIEPUMEHTAILHO THIIOTE3bI O pPe3ysbTaTaX BO3JEHCTBUS Pa3IUYHBIX
(bakTOpOB HA U3MEHEHHE CKOPOCTU XUMUYECKOMN peaKInu;

HCIIOJIB30BAaTh HpI/IO6p€TéHHBI€ SHaHUA JId  SKOJOTMYCCKHM T'paMOTHOI0 IOBCACHUA B
OKpYXKarollleu cpee;

HUCIIOJIB30BAaTh HpI/IO6peTéHHI)IC KIIFOYCBBIC KOMIICTCHI VU ITPU BBIMTOJIHCHUHN IMPOCKTOB U PCIICHUN
yueOHO-UCCIEeIOBAaTENIbCKUX 3a7ad M0 M3YYEHHIO CBOMCTB, CIMOCOOOB TMOJIYyUYEHHUS W pPAClO3HABAHUS
BEIIIECTB;

00BEKTHUBHO OLIEHUBATh HHPOPMAIIUIO O BEIIECTBAX M XMMHUECKHUX MPOIECcCax;

OCO3HAaBaTh 3HAYCHHUEC TCOPECTUUCCKUX 3HAHUHM TI0 XHUMHH JJIS HpaKTHHGCKOﬁ ACATCIIbHOCTHU
YeJI0BEKa;

co3gaBaTb MOJCIM M CXCEMbl IJId PCHICHUA y‘~I€6HI)IX 1 II0O3HABATCJIbHBIX 3aJa4; ITOHHMAaTb
HEOOXOUMOCTh COOJIOACHUSI TPEANUCAHUHN, TpEeAaraéMbIX B HWHCTPYKIHUSAX IO MCIOIH30BAHHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHHU U JP.

3. Ilnanupyembie pe3yJibTaThl 0CBOEHUS YUeOHOT0 npeaMeTa « XuMHsD)

[To 3aBepuieHHIO Kypca XMMHUHU Ha 3TaHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS BBITYCKHUKU

OCHOBHO IIKOJIBI TOJKHBI OBJA/I€Th CIEAYIOIUMHU PE3yIbTaTaMHU:

I. JIuuyHocTHBIE pe3yJIbTATHI:
1) Ocosnanue cBoelt >THUYECKOW NPUHAIIEKHOCTH, 3HAHME MCTOPUM XUMHH M BKJIAJa POCCHICKOM
XUMHUYECKON HAyKH B MUPOBYIO XUMHUIO;
2) ®opmuposanue OTBETCTBEHHOTO OTHONIEHWS K MMO3HAHUIO XHMHM; TOTOBHOCTH M CIIOCOOHOCTH,
o0yJaroImuxcs K CaMOPa3BUTHIO M CAaMOOOPA30BaHHMIO HA OCHOBE M3YYEHHBIX (PaKTOB, 3aKOHOB U TEOPUI
XMMHHU; OCO3HAHHOTO BBIOOpA M MOCTPOEHHE MHANBUIAYAIBHOM 00pa30BaTebHOM TPaeKTOPHUH;
3) @opmuposanue UENOCTHON €CTECTBEHHOHAYYHOM KAPTUHBI MUPA, HEOTHEMIIEMON YaCTHIO KOTODOIi
ABJIAETCSA XMMHUECKasl KapTUHA MUPA;
4) Osnadenue cOBpEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO PA3BUTHs HAyKH W OOLIECTBEHHOM



MPAKTUKH, B TOM YHCJIE U XUMUYECKUM;
5) Oceoenue counanbHbIX HOPM, MPABUI TIOBEIEHUS, POJIEH U (POPM COLMAIBHON JKM3HH B COLIUYME,
NpUPOJE M YACTHOM JKM3HM HA OCHOBE SKOJOTMYECKOH KyIbTYpbl M 0Oe30macHoro oOpaiieHus c
BEIIECTBAMH U MaTepHAJIAMU;
6) Dopmuposanue KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOLIEHHH CO CBEPCTHHKAMH M B3POCJBIMH B
nporecce 00pa3oBaTENbHOW, OOIIECTBEHHO IIOJIE3HOHM, Y4eOHO-HCCIIeIOBATENbCKON, TBOPYECKOW W
JPYTUX BUJOB JCATEIBHOCTH, CBSI3aHHBIX C XUMHEH.
II. MeranpeaMerHble pe3ybTaThI:
1) Onpeoenenue ueneii coGCTBEHHOrO OOy4YeHMs, ITOCTAHOBKA M (DOPMYIMPOBAHUE JUIA Ce0sl HOBBIX
3ajau;
2) IInanuposanue NyTei JTOCTHKEHUS HKETAEMOTO Pe3yjbTaTta O0y4eHHs XHMHHU KaK T€OPETHYECKOTO,
TaK U 3KCIIEPUMEHTAILHOTO XapaKTepa,
3) Coommnecenue cBoux NEHCTBHI C IUIAHUPYEMBIMH PE3YJITATAMH, OCYU/eCmeienue KOHTPONIS CBOEH
JESTeTbHOCTH B TIPOIIECCE JIOCTHKCHHS PE3ybTarTa, onpedeierie crioco00B ASHCTBUI IPU BBITIOJTHEHUH
71a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBHU C MPABHIIAMH TEXHUKU 0€30TIACHOCTH;
4) Onpedenenue WCTOUHMKOB XMMHYECKOM HH(OpPMALMM, IIOJYYEHUE W aHAIM3 €€, CO3/IaHUE
MH(POPMALIMOHHOTO MPOAYKTA U €r0 MPEe3eHTALUS;
5) Hcnonvzoeanue OCHOBHBIX MHTEIUIEKTYalbHBIX ONEpALMi: aHaaM3a M CHHTE3d, CPAaBHEHHSA WU
cucTeMaTh3alnuu, OOOOIIEHHS W KOHKPETH3AllUW, 6bli6leHue TPUIMHHO-CICJICTBEHHBIX CBS3€U H
nocmpoenue JOTUYECKOTO PACCYKIACHHUS M YMO3AKIIOYEHHUS (MHAYKTHBHOTO, JCIyKTHBHOTO U TIO
AHAJIOTMH) Ha MaTepualie €CTECTBEHHOHAYYHOTO COJICPIKaHMS,
6) YVmenue co3naroT, NPUMEHSATH U IPEOOPA30BBIBATH 3HAKKM M CHMBOJIbI, MOJIEIH M CXEMBI JUIS PEIIEHUS
y4eOHBIX M ITO3HABATEIIBHBIX 3371a4;
7) ®opmupoeanue W pazeumue OIKOJIOTMYECKOTO MBIILUIEHHS, YyMEHHE IPUMEHATH €ro B
[103HABaTEIbHON, KOMMYHUKATUBHOM, COLIMAJIbHOM NMPAKTUKE U MPOPECCUOHATBHON OpUEHTALINH;
8) I'enepuposanue ujieii v onpeaeneHue CpeacTB, HEOOXOAMMBIX JUIS HX Peau3aliH.
II1. IpenmeTHbIe pe3yabTaThi:

BBIyCKHUK HAYYIHTCS:

*  XapaKTepu30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOIIOICHHE, U3MEPEHHE, SKCIICPHUMEHT;

* OINHKCHIBATH CBOWCTBA TBEPABIX, KHUIKHUX, ra3000pa3HBIX BEIIECTB, BBLICIAS MX CYHIECTBEHHBIC

IIPpU3HAKH,
®* PpacCKpbIBaTb CMBICI OCHOBHBIX XUMHUYCCKUX MOHITUHN «aToOM», «KMOJICKYJIa», «XUMHUYECKUMN
QJICMCHT», «IIPOCTOC BCIICCTBO», «CIOXKHOC BCHICCTBO», «BAJCHTHOCTB», «XUMHYCCKAA

peaKIus», NCIOIb3ys 3HAKOBYIO CUCTEMY XUMHH;

*  PacCKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

*  pa3nuyaTh XUMHYECKHE U (PU3NYECKUE SBICHUS;

*  Ha3bpIBaTh XMMUYECKHE DJIEMEHTHI;

*  ONpeAessATh COCTaB BELIECTB 0 UX (hopMynam;

*  ONpeAessATh BAJICHTHOCTh aTOMA DJIEMEHTA B COCTUMHEHHMSIX

*  ONpeAessATh TUI XMMUYECKUX peaKiuii;

*  Ha3bIBaTh MPU3HAKU U YCIIOBHSI MPOTEKAHHUS XUMUIECKUX PEAKITHIA;

* BBIIBJIATh INPU3HAKH, CBHUJAETEILCTBYIOUIME O MPOTEKAaHMHM XHUMHUYECKOH peakluu Mpu
BBITTOJTHEHUH XUMHUYECKOTO OITBITa;

*  COCTaBJIATH (POPMYJIbI OMHAPHBIX COSTNHEHUIA;

*  COCTaBJISTH yPaBHEHUS XUMUYECCKUX PEAKITHIA;

* coOnroaTh npaBuiia 0€30MacHoi paboThl PU MPOBEICHUH OIBITOB;

*  MOJb30BATHCS TAOOPATOPHBIM 00OPYIOBAaHUEM U TIOCYI0M;

*  BBIYUCIIATH OTHOCUTEIbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

*  BBIYMCIIATH MAacCOBYIO JIOJIFO XHMHYECKOTO 3JIEMEHTA 110 (popMyIie COeTMHEHHS,;

*  BBIYUCIIATH KOJMUYECTBO, 00BEM MIIM MACCy BELECTBA MO KOJIUYECTBY, 00bEMY, Macce PeareHTOB
WA TIPOJTYKTOB PEAKIINH;

*  XapakTepu3oBaTh (PU3MUECKHUE M XMMHUYECKHE CBOWCTBA MPOCTHIX BELIECTB: KHCIOpOJa H
BOJIOPOJIa;

*  MOJy4yaTbh, COOMPATh KUCIOPOA U BOJAOPOL;

*  pacro3HaBaTh ONBITHBIM IIyTEM ra3000pa3Hble BELIECTBA: KUCIOPOI, BOAOPOL;



PacKpbIBaTh CMBICI 3aKOHA ABOTaipo;

PacKpbIBaTh CMBICIT MOHATHH «TEIUIOBON 3(PPEKT peakun», «MOJISPHBII 00BEM»;
XapaKkTepu30BaTh (PU3NYECKUE U XMMUYECKHE CBOWCTBA BOABI;

PaCKpBIBATh CMBICH ITOHATHS «PACTBOPY;

BBIYHCIIATh MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C OIPEIEIEHHON MAaCCOBOU JOJIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCAMHECHUS N3YUYECHHBIX KJIACCOB HEOPIaHUUYECKUX BEILECTB;

XapaKTepu30BaTh (PU3NUECKUE U XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

OIpEAEIIATh IPHUHAUIEKHOCTh BEUIECTB K OIIPEIEIICHHOMY KJIACCy COEIMHEHUII;

COCTaBJIATh (HOPMYJIbI HEOPraHUUYECKUX COECUHEHUN N3YUYE€HHBIX KJIACCOB;

IIPOBOAUTD OIBITHl, IOJATBEPXKIAIOLIUE XMMHUUYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacrno3HaBaTh OIBITHBIM IIyTEM PACTBOPBI KUCIIOT U LIEJI0YEH 110 U3MEHEHUIO OKPacKu
MHIMKATOpa;

XapaKTepU30BaTh B3aMMOCBA3b MEKIY KIACCAMU HEOPraHUYECKUX COCAVNHECHUN;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. 1. Menaeneesa;

OOBSICHAT  (PU3UYECKUN CMBICI aTOMHOTO (IIOPSIIKOBOT0) HOMEpPAa XUMHUYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIBI U eproja B nepuoanyeckon cucreme . M. Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHMsI CTPOEHHUSI aTOMOB, CBOMCTB JIEMEHTOB B IIpejesax
MaJibIX NIEPUOJIOB U IVIABHBIX MOATPYIII;

XapaKTepu30BaTh XUMHUECKUE FIEMEHTHI (OT BOJOPOA 10 KajblMsl) HA OCHOBE UX IOJO0XKEHHUS B
nepuoanueckoit cucreme 1. . MeneneeBa u 0cOOEHHOCTEHN CTPOEHUS UX aTOMOB;

COCTaBJIATh CXEMBI CTPOEHUS aToMOB nepBbIX 20 31eMeHTOB nepuogudeckor cucremsl . U.
Menneneena;

PacKpbIBaTh CMBICI IOHATHI: «XUMHUUYECKAsI CBSI3bY», <«QIEKTPOOTPULATEIBHOCTDY;
XapaKTepu30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BELIECTB OT THUIMA KPUCTAJUIMYECKOMN
PELIETKY;

OIpEeAEIATh BUJ XMMHUECKOHN CBSI3U B HEOPIaHUYECKUX COETUHEHUSX;

n300pakaTh CXEMbI CTPOCHHUSI MOJIEKYJ BEIIECTB, 0OPa30BAHHBIX Pa3HBIMU BUJIaMU XUMHUYECKUX
CBSI3CH;

PacKpbIBaTh CMBICI NOHATHH «HOH», «KATHOH», «aHUOH», <QJIEKTPOJIUTBIY, «HEIJIEKTPOIUTHIY,
«OQJIEKTPOIUTUYECKAS AUCCOLUALUNY, «OKUCIUTENb), «CTENEHb OKUCICHUS», «BOCCTAHOBUTEIbY,
«OKHCJIEHHEY, «BOCCTAHOBJIICHHUEY;

OTIpE/EIIATh CTETIEHb OKUCIIEHNS aTOMa DJIEMEHTA B COEIMHEHNN;

PacKpbIBaTh CMBICI TEOPUH DJIEKTPOJIUTHUYECKON TUCCOLUALINH;

COCTABJISITh YPaBHEHUS 3JIEKTPOJIUTHYECKON JUCCOLMALIMY KUCIIOT, IIEJI0Y€EH, COIeH;

OOBSICHATB CYIHOCTh MPOIIecca MEKTPOIUTUYECKON TUCCOIUAIMN U PEaKLIUii HOHHOTO 0OMEHa;
COCTaBJISITh IOJIHBIE U COKPALIEHHbIE HOHHBIE YPAaBHEHHUS PEeaKIUil 0OMeHa;

OIpeIeNIATh BO3MOXKHOCTD IIPOTEKaHUs peakluii HOHHOTO 0OMEHa;

MIPUBOJIUTH PEAaKIUU, IOATBEPIKIAI0NINE KAYECTBEHHBIN COCTaB pa3IUYHbIX BEILECTB;
OIIPEAEIATH OKUCIUTEND U BOCCTAHOBUTEIID;

COCTaBJISITh YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIU;

Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUECKOW PEeaKILIny;

KJIacCU(UIUPOBATh XMMHUYECKHE PEAKIMH 110 pa3IUYHbIM IIPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXKY COCTaBOM, CTPOCHUEM U CBOWCTBaMU HEMETAIIOB;
IIPOBOAUTH ONBITHI 1O TIOJXYYEHHUIO, COOMPAHMIO M HU3YUYEHHI0 XHUMHUYECKUX CBOMCTB
ra3o000pa3HbIX BEIIECTB: YIIIEKUCIIOT0 Ta3a, aMMUaKa;

pacrno3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIE BEIIECTBA: YIJIEKUCIIbIM ra3 1 aMMHaK;
XapaKTepU30BaTh B3aUMOCBSI3b MEX/1y COCTaBOM, CTPOEHUEM U CBOMCTBAMH METAJLIIOB;

Ha3bIBaTh OpPraHMYecKHe BellecTBa Mo UX (opmyre: MeTaH, 3TaH, 3TUJIEH, METaHOJ, ATaHOJ,
IVINLEPUH, YKCYCHAsl KHCJIOTa, aMUHOYKCYCHAas KHCJIOTa, CT€apUHOBAs KHUCIIOTAa, OJEHMHOBAas
KHCJIO0Ta, TIII0K033;

OLICHMBATh BIMSHUE XMMHUECKOTO 3arps3HEHMSI OKPYXKAIOIIEH Cpellbl Ha OPraHU3M UYEJI0BEKa;
IpaMOTHO O0OpAaIaThCs C BELIECTBAMH B TIOBCEAHEBHON KU3HMU;

OIPEAEIATh BO3MOYKHOCTb IIPOTEKAHUs PEAKLMM HEKOTOPBIX IMPEACTABUTENEH OpraHM4eCKHX
BELIECTB C KMCIOPOJIOM, BOJOPO/IOM, METaNIaMU, OCHOBaHHUSIMH, TaJIOT€HAMHU.



BbINyCKHUK MOTYYUT BOZMOXHOCTh HAYUUTHCS:

*  BBIIBUIaThb M IPOBEPATH SKCIHEPUMEHTAIBHO THUIIOTE3bl O XMMHUYECKHUX CBOMCTBAaxX BEILECTB Ha
OCHOBE HX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XMMHYECKHE PEAKIIMU, O XapaKTepe
Y MIPOJIYKTAX PA3TUYHBIX XUMUUECKUX PEAKIIHiA;

*  XapaKTepu3OBaTh BEILECTBA IO COCTABY, CTPOCHUIO M CBOMCTBAM, YCTAaHABIIUBAIOT MPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTepUCTUKaMU BEIIECTBA;

* COCTaBIIAITb MOJIEKYJISIPHbIE W TIOJHBIE MOHHBIE YPAaBHEHHS MO COKpAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEUIECTBA MPOSBIATH OKUCIUTEIbHBIC WM BOCCTAHOBHUTEIHHBIC
CBOICTBA C yU4ETOM CTEIIEHEH OKUCIECHHUS 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB;

* COCTaBJIAITb YpPaBHEHUS pEaKIUi, COOTBETCTBYIOLIUX IOCJIEAOBATEILHOCTH MPEBpALCHUN
HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

*  BBIIBUIaTh M MPOBEPSTH IKCIIEPUMEHTAIBLHO THUIIOTE3bl O pe3yjIbTaTaX BO3JECHUCTBUS Pa3IUUYHBIX
(hakTOpOB HAa U3MEHEHHE CKOPOCTU XUMHUUYECKOM peaklinu;

* HCIIOJIb30BAaTh MNPUOOpPETEHHBIE 3HAHUS JJIS  SKOJIOTMYECKH TIPaMOTHOTO TOBEJICHHUS B
OKpY>Kalolleu cpene;

*  HCIIOJI30BATh MPUOOPETEHHBIC KIFOUEBbIE KOMIIETEHIIUH MPU BBIMOJTHEHUN MPOEKTOB U Y4eOHO-
UCCIIEIOBATENbCKUX 3a/lad 10 M3Y4YEHHIO CBOMCTB, CIIOCOOOB MOJIYYEHUS U PpaACHO3HABAHHS
BELIECTB;

*  O0OBEKTUBHO OLICHMBATh MH(OPMAILIKIO O BEIIECTBAX U XUMUYECKUX MPOIIECCcax;

* KPUTHYECKM OTHOCHUTHCS K TICEBIOHAYYHOU WH(GOpPMAIUU, HEI00POCOBECTHON pekiIame B
CpeICcTBaX MaccoBOW MH(OPMALINK;

* OCO3HAaBaTh 3HAYECHHE TEOPETHUUYECKUX 3HAHUM MO XUMHH I TMPAKTHUYECKOW J1eATEIbHOCTH
YeNoBeKa;

* co3JaBaTh MOJEIM M CXEMbI IS pelieHus Y4eOHbIX M TMO3HABaTEJIbHBIX 3a]ay; MMOHUMATH
HE00XOIMMOCTb COOIOICHHS MPEANUCAHUMN, TPeIaraéMblX B MHCTPYKIHMSIX MO HUCIIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBON XMUMUH H JIP.

Xumua 9 kjaacc
(68 yacos, 2 yaca B HeJIeJII0)

IloBTOpeHue u 06001IeHUE CBeAeHNI O Kypcy 8 kiacca.

bunapusie coemuHenus. Okcunbsl coneoOpa3ymomme U HeconeoOpasyrome. [MIpOKCHIbL:
OCHOBaHUs, aM(pOTepHBIC, KUCIOThI. CpeiHUe, KUCIIbIe, OCHOBHBIC COJIH.

OO6o0061ieHre CBeACHU O XMUMHUYECKUX peakiusx. Kimaccudukanus XMMHUYECKUX pPEaKIHid Io
Pa3IUYHBIM OCHOBAHUSM: COCTaBY M YHUCIYy pearupyrolux M 00pa3yroUIMXCs BEIIECTB, TEIJIOBOMY
a¢dexTy, HampaBICHHIO, U3MEHEHHIO CTETEHEW OKHUCIICHHS DJIEMEHTOB, OOpa3yIOIUX pearupyroliue
BEIIECTBA, (pase, MCIOIb30BaHHUIO KaTaIn3aTopa.

[TonsiTHE O CKOPOCTH XUMHUYECKOW peakiuu. DakTopbl, BIUSAIONIME HA CKOPOCTh XUMHYECKHX
peakuuii: TOpUpoJa  pearupyroumx — BEIIECTB, MX KOHUEHTpauus, Temieparypa, IUIOMAIdb
COTIPUKOCHOBEHMSI, HAIMYNE KaTanu3zaropa. Karamms.

JeMoHcTpanyun

O3HaKOMJIEHHE € KOJUIEKLIUSIMU METAJIJIOB U HEMETAJLIOB.

O3HaKoOMJIEHHUE € KOJUIEKLIUIMU OKCUOB, KUCIIOT U COJIEH.

3aBUCUMOCTBH CKOPOCTH XMMUYECKOHN peaKIuu OT IPUPObl PEarupyroInux BeIIecTB.
3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIUN OT KOHIEHTPALIMHU PEAruPYIOIINX BEIIECTB.

3aBUCUMOCTH CKOPOCTU XMMUYECKON Peakluu OT IIIOIIaIN

COTIPUKOCHOBEHUS PEATUPYIOIINX BEUIECTB («KHUIISAIIUN CIION).

3aBUCUMOCTh CKOPOCTH XUMUYECKON pEaKIIMU OT TEMIIEPATyphbl pEarupyrolnx BEIECTB.
JlaGopaTopHbIE OTBITHI
B3anmoaeiicTBre aMmMuaka U XJ0pOBOJOPOIA.

Peaknus HeliTpanusanun.

Hab6mronenue TeroBoro ¢ dexra peakiuu HenTpaau3aim.

BiaumopeiictBue cepHoii kucnotsl ¢ okcuaom menu (II).

Paznosxenune mepokcuaa BoIOpoa ¢ MOMOIIBIO KaTajia3bl KapToders.

3aBHCUMOCTh CKOPOCTH XMMHYECKOW PEaKIUU OT MPUPObl PEarupyroNIuX BEIIECTB HA MPUMEpPE
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B3aMMOJICHCTBHS PacTBOPOB THOCYNb(ara HATpUs M Xjopuia Oapus, THOCynb(dara HaATpus u
COJISTHOM KHCJIOTHI.

7. 3aBUCHMOCTH CKOPOCTH XMMHYECKOU PEAKIMU OT MPUPO/IbI METAJUIOB MPH UX B3aUMOJICHCTBHHU C
COJIAHOU KUCJIIOTOHU.

8. 3aBUCHMOCTL CKOPOCTU XMMHMYECKON PEAKIMU OT MPHUPOIALI KHCIOT MPU B3aMMOJIEHCTBUU UX C
JKEJIE30M.

9. 3aBUCHMOCTH CKOPOCTH XUMUYECKOM PEAKIIMU OT TEMIIEPATYPHI.

10.  3aBuCMMOCTL CKOPOCTH XMMHUUECKOM PEAKLIUHM OT KOHLEHTPALIUH.

11. 3aBuCUMOCTH CKOPOCTHM XMMHYECKOW pPEaKLUUM OT IUIOMIAAU COINPUKOCHOBEHUS PEArdupyroIIuX
BCIIECTB.

12.  3aBuCHMOCTL CKOPOCTH XMMHUUECKOM PEAKIIUH OT KaTaau3aTopa.

XHMHYeCKHE peaKllMi B PACTBOPAX 3JIEKTPOJIUTOB.

[TonsiTe 00 ANEKTPONUTUYECKON AUCCOIUAIMHU. DJIEKTPOJIUTHI M HEIIEKTPOJIUTHL. MexaHusm
JUCCOIIMAIIMU  DJIEKTPOJIUTOB C PA3NIMUHBIM  XapakTepoM CBsi3u. CTeneHb AJIEKTPOIUTUUECKOM
nucconuanui. CHIIbHBIE U C1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TTOJOXKEHUS TEOPUH IEKTPOIUTHICCKON Arccoruanyu. Kiaccupukanus HOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBaHUS U COJIU KaK MEKTPONUThL. VX Kitaccuukanus u AUCCOHAIIHs.

OO0mme XMMUYECKHE CBOMCTBA KUCIOT: U3MEHEHHE OKPAaCKW WHAUKATOPOB, B3aUMOJCUCTBHUE C
MeTaJlJlaMH, OKCUJaMH U TUIPOKCUIAMHU METAJUIOB U COJSIMU. MOJEKyNIspHble U UOHHBIE (IIOJIHBIE U
COKpalIEHHbIE) YPaBHEHUS PEaKIIUM.

XHUMHUYECKUN CMBICI COKPAIEHHBIX YPABHEHUI. Y CIOBUS MPOTEKAHUS PEAKLUM MEXAY 3JIEKTPOIUTaMU
110 KOHIIa. Psiji akTHBHOCTH METaJIOB.

OO01re XMMIYeCcKHe CBOMCTBA IeNTouei: B3auMOJICHCTBUE C KUCIOTaMHU, OKCUIaMH HEMETAJUIOB,
comsimu. OOIMEe XMMHYECKHE CBOMCTBA HEPACTBOPHMBIX OCHOBAHWII: B3aMMOJCHCTBHE C KUCIOTaMH,
pa3oKeHue MpU HarpeBaHUH.

OO0mue XMMHUYECKHE CBOMCTBA CpPEIHUX COJICH: B3aMMOJIEUCTBHE C KHCIIOTaMH, IIEJIOYaMH,
COJISIMU M MeTaJulaMu. B3anmozeiicTBre KUCIBbIX COJIEH cO IeaoyamHu.

M'uaponus, kak 0OMEHHOE B3aUMOJIEHCTBHE COyel ¢ BOAOU. ['maponn3 com CUIIbHOTO OCHOBAHUS
U ciaboii KucnoThl. ['uaponus conu c1aboro ocHOBaHUS U CUIbHOU KuciaoTel. [lkana pH.



CBolicTBa KMCJIOT, OCHOBaHUA, OKCHUJIOB M COJIEH B CBETE TEOPHUU SIECKTPOJIUTHUECKON
AJucconuanu U OKHNCIUTCIBbHO-BOCCTAHOBUTEIIbHBIX peaKuHﬁ.
JlemMoHCTpanuu.

HcnbiTanue BEIECTB U X paCTBOPOB HA 3JIEKTPONPOBOAHOCTD.
3aBHUCHUMOCTD AJIEKTPOIPOBOIHOCTH YKCYCHOU KUCIIOTHI OT KOHIICHTPALIUH.
JIBrKeHrEe OKpalIeHHbIX HOHOB B 3JIEKTPUYECKOM I10JIE.
OrnpeneneHne xapakTepa cpeipl B paCTBOpax COJIEH.
JlaGopaTopHbIE OMBITHL.
13. Tucconunanust ciaadbix 3JEKTPOJIUTOB Ha IPUMEPE YKCYCHOM KUCIIOTBI.
14. U3menenne okpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakuus HelTpanu3anyu pacTBOpa IEIOYM PA3IMYHBIMU KUCIOTAMH.
16.  TMonyuyenue ruapokcuaa meau (I1) U ero B3aMMoJENCTBUE C Pa3IMYHBIMU KUCIOTAMHU.

17. BzaumoneiicTBre cuitbHbIX KUCIOT ¢ okcuaoM meau (1I).
18-20. B3aumonelicTBUE KUCIOT ¢ METAJUIAMH.

21. KauecTBeHHast peakis Ha KapOOHAT-HOH.

22. [ony4eHue CTyaHsA KPEMHUEBON KUCIOTBL.

23. KauecTBeHHas peakiys HA XJIOPHU - WK CYJIb(PaT-HOHBI
24. Mi3sMeHeHHe OKPACKH MHAMKATOPOB B IIEIOYHOM Cpeie.
25. B3zauMoseiicTBurE 1I€eI04€ell ¢ YIJIEKHACIIBIM Ta30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHMSI.

27. Tonyuenue ruapoxcuna meau (II) u ero pasnoxenue.
28. B3aumoeiicTBue KapOOHATOB ¢ KHCIOTAMH.

29. IMonyuenne rugpoxcua sxenesa (I10).

30. BzaumoseiicTBue xeinesa ¢ pactBopom cyinbdara meau (II).
[pakTudeckue paboThl

1. CsoiictBa KHCJIOT, OCHOBaHHﬁ, OKCHIOB H coJIell B CBETE TCOPUU SHGKTpOHHTH‘ICCKOﬁ
JUucconranuu U OKMCINTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

HemeTtayuibl U MX cOeJUHEHHUS.

CrtpoeHue aroMOB HEMETAUIOB W uX mnojoxkeHnne B llepuomumyeckoit cucreme. Psng
ANEKTPOOTpHULATENbHOCTU. KprcTammmyeckue peléTkn HEMETaIOB — MPOCTHIX BEIIECTB. AJUIOTPONUS
n e€ npuuuHbl. Pusznyeckue cBoiicTBa HemeTaysioB. OOIIME XHUMHUYECKHE CBOWCTBA HEMETAJUIOB:
OKHCJIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE.

["anmoreHsl, cTpoeHne UX aTOMOB U MOJeKyd. PU3NYECKUE U XMMUYECKHE CBOICTBA rajlOr€HOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB I'aJIOTEHOB B 3aBUCHUMOCTH OT MX IOJIOKeHUs B llepnonnueckoit
cucreme. Haxox/ieHne rajJoreHoB B IPUPO/IE U UX MOJIydeHUe. 3HaUeHNUE U IPUMEHEHHUE raJloreHoB.

I'amoreHoBOOpOABI W COOTBETCTBYIOIIME MM KHCIOTBHI: IJIaBUKOBAs, COJIsiHas,
OpomoBoAOpoHas, HojoBojgoponaHasd. [amorenuasl. KauecTBeHHBIE peakluu Ha TallOT€HUI-HOHBI.
[IpuMeHeHHne COeAMHEH U raloreHOB U UX OMOJIOTHYEcKast POJib.

Oobmas xapakrepuctuka 3neMeHToB VIA-rpynnel. Cepa B mnpupojie U €€ IMOJIydEHHE.
AnnoTponHble MOJU(UKALIUN CEPbl U UX CBOMCTBA. XMMUYECKUE CBOWCTBA CEPhI U €€ IPUMEHEHHE.

CepoBoJIOpOJI: CTpOEHHE MOJEKYJbl, (PU3MUECKHEe M XHMHUYECKHE CBOMCTBA, MOIy4YE€HHE U
3Hauenne. CepoBogopoanas kuciota. Cynbduapl U ux 3HadeHue. JIroMuHOPOPHI.

Oxcun cepsl (IV), cepuucras kuciota, cyiabpursl. KauecTBeHHast peakuys Ha Cyab(UT-HOH.

Oxkcua cepol (VI), cepras kucnota, cyabdarsl. Kpucramnoruaparsl. KauecTBeHHast peakmus Ha
Cynb(ar-moH.

CepHast kucioTa - CHJIbHBIM 3nekTponuT. CBoiicTBa pa30aBIE€HHOW CEpHOM KHCIOTHI, Kak
TUIUYHOW KHMCJIOTBI: B3aMMOJEHCTBHE C MeETaUlaMH, OCHOBHBIMH M aM(OTEpPHBIMH OKCHIAMH,
OCHOBaHUSIMHU U aM(QOTEPHBIMHU TUIPOKCUIAMU, cosiMU. KauecTBeHHas peakiuins Ha cysib(aT-uoH.

OOmiast xapakTepuCTHKa 3JEMEHTOB VA-rpynmbl. A30T, CTPO€HHE aToMa U MOJIEKYJIBI.
®dusndecKue 1 XUMUIECKHE CBOMCTBA M IPUMEHEHHUE a30Ta. A30T B IPUPOJIC U €ro OMOJOTHYECKast POJIb.

AMMHaK, CTpOEHUE MOJIEKYJIbl U (U3NUECKUe CBOWCTBA. AMMUAYHas BOJa, HAIIATBIPHBINA CIIUPT,
ruapar aMMmuaka. JlOHOpHO - aKUenTOpHBIM MEXaHW3M O00pa3oBaHUS KAaTMOHA aMMOHHMSL.
BoccranoBurenbHble cBolicTBa aMMHaka. Conyu aMMOHHUA M UX NpuMeHeHne. KadecTBeHHas peakius Ha
KaTHOH aMMOHHUSI.



Oxkcuapl a30Ta: HeconeoOpa3yronme W KUCIOTHBIC. A30THUCTash KHUCIOTa M HUTPUTHL. A30THas
KHCJIOTA, €€ MoJIydyeHne U cBorcTea. Hurparsl.

®dochop, crpoerne aroma u amnorponus. Dochunmpl. Dochun. Oxcun dochopa(V) u
oprodocdopnas kucnora. Docharel. Dochopubie ynodperns. MHCEKTULIHIBL.

OOmiast xapakTepucTUKa 371eMeHTOB [V A-rpynmnbl: OCOOGHHOCTH CTPOCHHMS aTOMOB, MPOCTBIX
BEILIECTB U COCIMHEHUI B 3aBUCUMOCTH OT IOJI0KEHUS 3JIeMEHTOB B [lepronndeckoi cucreme. YTiepoJ.
AnnotponHele MomuduKanuu: anMmas, rpagur. AmopdHBIM yriepox W €ro copra: - caxa,
aKTUBUPOBAHHBI  yroiab. Apncopbuus. Xumuueckue cBoiicTBa yriepoga. Kokcoxumuueckoe
MIPOM3BOJICTBO U ero npoaykus. KapOusl.

Oxkcua yriepona(Il): crpoenue Monexyibl, nojiydeHue u ero cBoicrBa. Oxcun yriaepona(IV):
CTPOEHHUE MOJIEKYJIbI, MOJy4EHHE M €ro CBOWCTBAa. YroyibHass KuciaoTta. Coilu yroJbHOW KHUCIOTHI:
KapOOHATHI U TUAPOKApOOHATHI. TeXHUYeCcKas U MUIIeBast COJa.

Heoprannueckne # OpraHM4ecKkue BELIECTBA. YTIVIEBOJAOPOAbl. XHMHUYECKOE CTPOECHHUE
OpPraHMYECKUX BEIIECTB, KaK MOPSI0K COETUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

MeraH, 3TaH, Kak MpeleibHbIE YIVIEBOJOPOAbl. OTWIEH M AaleTWICH, KaK HeIpeAesibHbIe
(HeHachIILIEHHBIE) YIIIeBOJOpobl. 'opeHue yrieBoaopooB. KauecTBeHHbIE peaKkIMM Ha HENPEAEIbHbIE
COCIMHEHHS.

OTWIIOBBIN CIIUPT, €T0 MOJyYeHUEe, TPUMEHEHUE W (PU3HOJOTHYECKOe nercTBHe. TpEXxaToMHBII
cnupt rmuepuH. KauecTBeHHas peakuusi HA MHOTOAQTOMHBIE CIIUPThL. YKCYCHas - IpPEACTaBUTEINb
KJ1acca KapOOHOBBIX KHUCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupone. Cununuas! u cunad. OKcun
kpemuus (1VY). Kpemuuesas kucnora u e€ counu.

[IpousBocTBO crekiia u nemeHTta. [IpoayKius cuiiMKaTHON IPOMBILIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKka, dhapdop, dasHc.

OnTHyeckoe BOJOKHO.

Hemerannsl B mpupoae. dpakunoHHas meperoHka *XHAKOTO BO3AyXa KakK CHoco0 MOoydeHus
KHCJIOpOAa, a30Ta, aprona. [lomyuenue pocdopa, KpeMHHs, XI0pa, Hoaa. DINEKTPOIH3 paCTBOPOB.

[lonyyeHnue cepHON KUCIOTBI: ChIPbE, XMMHU3M, TEXHOJIOTHYECKAs CXEMa, METOJ KHUIIALLErO CI0s,
NPUHIUIBL TETIOOOMEHa, MPOTUBOTOKAa W IUpKysinuu. Oneym. [Ipom3BoncTBO aMMmuaka: ChIPHE,
XUMU3M, TEXHOJIOTMYECKas CXema.

JleMoHcTpanu

Komtekuust HemeTanios.

Monenu KpuCTalIIMYeCKUX PeIETOK HEMETAJJIOB: aTOMHBIE U MOJIEKYJISpHBIE.
O30HATOP U NPUHLIUIIBI €70 PaOOTHI.

['openne HeMeTaIoB - MPOCTHIX BELIECTB: cephl, hocopa, JPEBECHOTO YIIIS.
OO0pa31ibl rajoreHoB - MPOCTHIX BEIIECTB.

B3aumoeicTBie raloreHoB ¢ MeTalIaMu.

BriTecHeHue xopa 6poMOM MU 10712 U3 pacCTBOPOB UX COJIEH

Komtekuyst mpupoHBIX COEIMHEHUH XJI0pa.

B3aumoneincTsue cepsl ¢ METAJUIAMH.

I'openue cepsl B KUCIIOpOAE

Konnexnus cynbGuaHbIX py1I.

KauecTtBeHHas peakuus Ha cylb(puI-uOH

ObeclBeunBaHNE OKpPAIEHHBIX TKAHEH U IIBETOB CEPHUCTHIM I'a30M.
B3anMozeicTBre KOHIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MEJIBIO.
OOyrinuBaHre OPraHUYECKUX BEIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTOM.
Huarpamma «CocTaB BO3TyxXan.

Buneodparments! u cnaitnpl «IItuubu 6azapbi».

[Tonyyenue, coOupanue U pacro3HaBaHUE AMMHUAKa.

Paznoxenue Ouxpomara aMMOHHS.

B3anmoneicTere KOHUEHTPUPOBAHHOM a30THOW KUCIIOTBI C MEBIO.

I'openne uvepHoro nopoxa

Pa3no)xeHne HUTpaTa KaJlus U TOPEHUE IPEBECHOTO YTOJIbKA B HEM

OO0pa31bl NPUPOIHBIX coenHeHH docopa.

I'openune docdopa Ha BO3TyXe U B KUCIOPOJE.

[Tonyuenue 6emoro dochopa 1 UCTIBITAHNUE €T0 CBONCTB




o Komrekmus «O0pa3isl MPUPOIHBIX COSAMHEHUH YTIIEpOIay

e [Iloprper H. /1. 3enunckoro. Ilornomenne akTUBUPOBAaHHBIM YIJIEM PAaCTBOPEHHBIX BELIECTB
WJIM Ta30B.

e VYCTpoHCTBO MPOTUBOTA3A.

Mopenu MoeKyJ1 MeTaHa, 3TaHa, STUJICHA U alleTUIICHA.

B3aumopeiicTBue aTuieHa ¢ OpoMHOM BOJIOM U pacTBOPOM IEpMaHIaHaTa Kajusl.

OOmre XuMHUYecKre CBOMCTBA KUCJIOT Ha IPUMEPE YKCYCHOM KUCIIOTHI.

KauecTBenHas peakuus Ha MHOTOATOMHBIE CITUPTHI.

Konnexuust «O6pa3iipl IpUPOIHBIX COSTUHEHUI KPEMHHUS».

Komneknus crekna, KepaMUKH, LIEMEHTA U U3/1CIIUN U3 HUX.

Komnexuust npoiyKuuy CUIMKAaTHOW IPOMBIIUIEHHOCTH.

e BuzaeodparmenTs! u crnaiipl «[I[por3BoACTBO CTEKIIA U LIEMEHTAY.

e Komnekuus «lIpupoansie COeIMHEHNS] HEMETAILIIOBY.

e BuzaeodparmenTsl u crnaiipl «OpakinoHHas eperoHKa KUIKOro Bo3ayxa»

e Buneobparmentst u cmaiinel  «l[lomydeHue Bomopoda, KHCIOpoAa U TaJIOT€HOB

ANEKTPOIIUTUYECKUM CIIOCOOOM.

Mopenu anmnapaToB Ui IPOU3BOACTBA CEPHON KUCIIOTHI.

Mopenb KUIsEero cosl.

Mopeinb KOJJOHHBI CHHTE3a aMMHAKa.

BuneodparmenTst u cnaitapl «IIpon3BoICTBO CEPHOM KUCTOTHI.

Buneodparments! u ciaitnbl « Ipou3BoaCcTBO aMMuaKay.

Komnekuust «CpIpb€ 1715 OIYy4EHUS] CEPHOM KUCIOTBD».

JlaGopaTopHbIE ONBITHI

31. Pacno3naBaHue rajoreHu1-MOHOB.

32. KauecTBEHHbIE PEAKIIUH Ha CYJIb(PaT-UOHBL.

33. KauecTBeHHas peakuus Ha KATHOH aMMOHMSI.

34. XuMuueckue CBOMCTBA a30THOM KUCIIOTHI, KaK DJIEKTPOJIUTA.
35. KauectBennsie peakiuu Ha Gpochar-noH.

36. IonyyeHne u CBOMCTBA YTOIbHON KUCIIOTHI.

37. KauecTBeHHas peakuus Ha KapOOHAT-UOH.

38. IIponyckanue yriaekucloro ra3a 4epe3 pacTBOp CHIMKATA HATPUS.
IIpakTHyeckue paboThl

2. V3ydeHne CBOMCTB COJITHOM KHUCIIOTHI.

3. U3ydeHune CBOMCTB CEPHOM KUCIIOTHI.

4. TlonyueHne aMMUaKa v U3y4eHHE €ro CBONCTB.
5. Tlony4eHue yrieKucIoro ra3a i H3y4eHHe ero CBOMCTB.

Metannbl M MX cOeTMHEHUSA

ITonoxenne meraiioB B [lepuoguueckoil cucreMe xuMudeckux sieMeHToB J[. M. Menneneesa,
CTPOEHME HMX aTOMOB M KpUCTAUIOB. MeTamumueckas CBS3b M METAUIMYECKas KpHUCTaUINYecKas
pemérka. Pu3nyeckre CBOMCTBa METAIUIOB: AJIEKTPO- U TEIIONPOBOAHOCTh, OTPAXKAIOIIAsl CIOCOOHOCTD,
m1acTUYHOCTh. CriyiaBel YEPHBIE U [IBETHBIE.
Meramibl Kak BOCCTAaHOBUTENH. DJIEKTPOXUMHYECKUI P HalpsDKEHUN. B3anMmoaeicTBre METaIoB C
HEMeTaJlJIaMH, OKCUJaMH, KUCIIOTAMH, COJIIMU. AJIFOMUHOTEPMHSI.
CrtpoeHune aToMOB M IIPOCTHIX BELIECTB MIETOYHBIX METAUIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX
CBOMCTB IIENOYHBIX METAJUIOB OT 3apsloB sAep UX aroMoB. OKCHIBI M THUAPOKCUIBI HIETOYHBIX
METaJUIOB, WX IIOJy4Y€HUEe, CBOMCTBA, NPHUMEHEHHE. BakHeWIine COJM HIENOYHBIX METAUIOB, WX
3HAUEHUE B JKUBON U HEXHUBOU NPUPOJE U B )KU3HHU UEIOBEKA.
CrpoeHne aTOMOB U TPOCTHIX BEIIECTB IIEIOYHO3EMEIbHBIX METAJIOB. 3aBUCUMOCTh (PU3UYECKUX U
XMMHUYECKUX CBOMCTB IIIEJOYHO3EMENBHBIX METAUIOB OT 3apsAoB sep uX aromMoB. Oxcuabl U
TUAPOKCHU/IBI IIEJTOYHO3EMENBHBIX METAJJIOB, MX IOJy4YEHHE, CBOMCTBAa M INpUMEHEHHE. BaHelmue
COJM MIENIOYHO - 3eMEJbHBIX METAJJIOB, MX 3HAYEHHE B NMPHUPOJE U KHU3HM uesoBeka. KapOonaTsl u
TUIPOKapOOHATHI KaJIbLIUS.
JKéctkocTh BOMBI: BpeMeHHass U mocTosHHas. CrnocoObl yCTpaHEeHUs BpeMEeHHON KECTKOCTH. CrocoObl



YCTpaHEHHSI TMOCTOSHHON KE€CTKOCTU. MonuThl. CoenuHEHUs allOMUHUA B MOpHUpoje. XUMHUYECKUE
cBolicTBa anmoMuHUS. OCOOCHHOCTH OKCHAA M TUAPOKCHIA ATIOMHHUS KaK aM(pOTEPHBIX COCTUHEHUU.
Baxneiimme conm amoMuHus (XJI0pUI, Cyabdar).

OcobenHocTn cTpoeHHsT aToMa keiesa. JKenezo B mpupoze. Baxueimme pyasl xene3a. Okcuabl U
ruapokcuabl xenesa (I1) u sxxenesa (I1I). Conu xenesa (I1) u xenesa (I11). ObHapykeHHE HOHOB KATHOHOB
JKelle3a B pacTBOpe. 3HaU€HHUE COEIMHEHUN JKee3a.

Koppo3ust xumudeckasi 4 3JIeKTpOXUMHUYecKasi. 3allluTa METaUIOB OT KOppo3uu. MeTalljisl B pUpPOJIe: B
CcBOOOJHOM BHUE U B Bujae coequHeHuid. llonstue o meramuryprun. YEpHas W IBETHAsh METaJUTypTrus.
[TupomeTamyprusi, TUAPOMETAJUTYPrus, syekTpomeramutyprus. JlomenHusiii mnpouecc. IlepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIU3 PACILIABOB.

JeMoHcTpanuu

B3aumoneiicTBue HaTpUs, JIUTUS U KAJIbIUSA C BOJOM.

['openue HaTpusi, MarHus U elie3a B KUCIOPO/Ie.

Bcnbinika TepMUTHOM CMECH.

BzaumopeiicTBre cMecH MOPOIIKOB CEPHI U XKENE3a, IMHKA U CEPBI.
BzauMoneiicTBue alroMUHUS ¢ KUCIIOTaMH, IIeJIOYaMH U BOJOM.
B3aumoneiicTBre xee3a U MEIH C XJIOPOM.

B3aumoneiictBre MeaM ¢ KOHIIGHTPUPOBAHHON CEPHOM KHUCIOTOW M a30THOW KUCIIOTOM
(pa30aBiIeHHOM M KOHIICHTPUPOBAHHOM ).

Oxkpacka mjiaMeHu COeAMHEHUSIMU LIEJIOYHBIX METAJIJIOB.
Okpacka Mmi1aMeHH COeMHEHUAMH 1IETOUYHO3EMENbHBIX METAIIIIOB.
l"amenue u3BecTH BOJOM.
[Tonyuyenue x€CTKOI BOJIbI B3aUMOJEHCTBUEM YIJIEKMCIIOIO I'a3a C U3BECTKOBOW BOJOM.
YcTpaneHue BpeMeHHOM KECTKOCTH KUTITYEHHEM U JOOaBKOM COIbI.
VYcerpanenue noCTOSHHON KECTKOCTH JOOABKOM COBI.
WMoHUTHI ¥ IPUHITUN KX ACHCTBUA (BUICODPArMEHT).
Kosnekuus npupoaHbIX COEAUHEHUN aTFOMUHUSA.
Buneodparments! u ciaiibl «OKCH aTIOMUHUS U €70 MO (UK.
[Tonydyenne aMmpoTepHOro rUAPOKCUAA ATIOMUHUS U UCCIIEJOBAaHUE €TI0 CBOMCTB.
Konnekuust « XuMuueckre HCTOYHUKH TOKA.
Pe3ynbTarhl AMMTENBHOIO SKCIIEPUMEHTA 110 U3YUYEHUIO KOPPO3UH CTAJIBHBIX U3JIEIUH B
3aBUCHMOCTH OT YCJIOBHI IPOLIECCOB.
Boccranosnenue meau u3 okcuna meau (1I) Bomopoaom.
Buneodparmentst u cnaitasl «[[pon3BoACTBO YyryHa U CTAIN.
Buneodparments! u cnaitasl «3neaus U3 4yryHa u CTalmy.
Buneodparments! u ciaitnbl « Ipou3BoACTBO aTFOMUHUS.

JlaGopaTopHBIE OTBITHI

39. B3aumoneiicTBue xene3a ¢ pactBopoM cynbdara memu(1l).

40. TTonmyueHune n3BECTKOBON BOJIbI M OMBITHI C HEH.

41. ITomyuenue ruaporcuaos xenesa(ll) u (I1I).

4?2 KauecTBeHHBIE PEAKIMH Ha KATHOHBI JKeje3a

[IpakTuyeckne padoTh

6. TlomydeHue KeCTKOM BOBI M CIIOCOOBI €€ yCTPaHCHHUSL.
7. PemieHue 3KCIIEpUMEHTAITBHBIX 38124 110 TeMe «MeTautby.

XuMus U OKpy:KawIas cpeaa.

Crpoenue 3emnu: sApo, MaHTHSA, 3€MHas KOpa, UX XUMHYECKHi coctaB. Jlutocdepa u eé

XuMHUeckuil coctaB. Munepanbl. Pynel. Ocagounble moponbl. Ilone3nbie mckomaemble. XUMUYECKHUI
cocTaB ruzipocepbl. XUMHUUECKUN COCTaB aTMOC(hephl.
HcTOYHUKH XMMHUYECKOTO 3arps3HEHHs] OKpyskaromel cpeisl. ['oOaiabHbIe HKOJIOrHYECKHe MpOoOsIeMbl
4eJoBEYEeCTBA: MAapHUKOBBIM d3((eKT, KUCIOTHBIE MHOXKIM, O30HOBBIE JABIpbl. MeXIyHapoaHoe
COTPYAHHUYECTBO B OOJIACTH OXpaHbl OKpY)KAalOIIEeHd cpelbl OT XUMHMUYECKOrO 3arps3HeHus. «3enéHas
XUMUSD).



JleMoHCTpaIu

Buneodparmentst u cinaiasl «CtpoeHue 3eMiu U €€ XUMHUECKHI COCTaBy.
Konnexkuust MUHEpanoB ¥ TOPHBIX MOPO/I.
Komnekuus «Pyasl MmeTamioBy.

Buneodparmentst u cnaiinsl «I'100anbHbIE SKOTOTHYECKUE TPOOIIEMBI YE€TI0BEYECTBAY.
JIabopaTopHbIE OIBITHI

43. U3yyenue rpaHura.

O06001eHne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHY.

CrpoeHue atoma B COOTBETCTBUHM C IIOJIO)KEHHMEM XUMHUYECKOTro 3jemeHTa B Ilepmoanueckoit
cucreme. CTpoeHue BEIIECTBA: XUMHUUYECKasl CBA3b U KPUCTAJUIMUECKUE PEIETKU. 3aBUCUMOCTb CBOMCTB
00pa30BaHHBIX 3JEMEHTaMU MPOCTHIX BEIIECTB (METAUIOB, HEMETAJUIOB, OJAaropoJHBIX Tra3oB) OT
IIOJIOKEHUs 271eMeHTOB B [lepuognueckoit cucreme. TUIIONOrUs HEOPraHUYECKUX BELIECTB, JEICHUE UX
Ha kiaccel u rpynmnsl. IIpencraBurenu. Ilpu3Haku M ycnoBusi NPOTEKAaHUS XUMHUYECKHUX DPEAKLUU.
Tumosoruss XUMHUYECKMX pPEAKUMH 10 pa3IuyHBIM OCHOBaHUAM. Peakimuum uWOHHOrO oOMeHa.
OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

XVWMUYECKUE CBOKMCTBA TPOCTHIX BEIIECTB. XapaKTEPHBIE XHMHYECKHE CBOHCTBA COJCOOPA3YIOIIUX
OKCHJIOB, THJIPOKCHUJIOB (OCHOBAHUI, KUCIOT U aM(POTEPHBIX TUAPOKCUIOB), COJICH.

1. Camoyuurtens. Xumus 1ist Bcex — X X1. Pemenue 3amau.
2. KommnbsroTepHble npe3eHTanuu B popmare Ppt.

B kaduneme xumuu 00a3amenvHo 001CcHA OblmMb anmeyka, 8 KOMOPYIO 6X00am:
1. Kryt kpoBOOCTaHABIMBAIOIINMI, PE3UHOBBIA — 1 IIT.
2. ITy3sipp ans nbaa — 1 wr. (TUIOTEpMUYECKHit makeT — 1 miT.).
6. BUHT cTepuJIbLHBI, UPOKUii 7 X 14 cMm — 2 mT. YuedHO-
TeMaTH4eCKH IJIaH

9 knacc
1. | [ToBTOpeHue u 0600IIeHHE CBEACHUH 1O 5
Kypcy 8 kiacca. XUMUYECKHE PeaKLnu.
2. | XuMHYECKHE PEAKLIUU B paCTBOpax. 10 1 1
3. | Hemerasmibl u X CO€AMHEHUS. 26 4 1
4. | MeTaimisl 1 UX COEOUHEHMUS. 17 2 1
5. | XuMHs U OKpY’KaroIas cpea. 2 0 0
6. | O600meHe 3HaHUH 1O XMMHUHU 3a KypC 8 0 1
ocHOBHOM  mkonsl. [logroroBka K
OcHoBHOMY roCy1apCTBEHHOMY
sk3ameny (OI9).
Hroro 68 7 4




7. YueOHO-MeToAnYecKoe odecreyeHne Kypca XuMHuu
OCHOBHOI 00111€00pa30BaTeJIbHON HIKOJIbI

YMK «Xumusa. 9 knacc»
1. Xumus. 9 xnace. Yae6noe nocooue (aBtopsel O. C. I'abpuensn, U. I'. Octpoymos, C.A. Crnagkos).
2. Meroanueckoe mocodue. 9 knacc (aBropsl O. C. ['abpuensu, U.I'. Octpoymos, C. A. Ciaakos).
3. Ilporpamma kypca xumuu Juisi 7—9 kiaccoB o0mieoOpazoBaTelbHbIX yupexaeHuit (aBropsl O. C.
lNabpuensin, U. I'. Octpoymos, C. A. Cnaakos).
4. IIpoBepouHbIe U KOHTPOIbHBIE padoThI. 9 kiacc (aBTopsl O. C. ['abpuensH, U. B. Tpuryouak).
5. Xumus B TecTax, 3a1a4ax u ynpaxknenusx. 9 kiacc (aBropst O.C. I'abpuensn, . B. Tpurybuax).
6. DiekTpoHHas popMa yueOHOTO TOCOOHS.

NuTepHeT-pecypcenl:
1. http://www.alhimik.ru. IIpencraBnensl cieayroomme pyOpuKH: COBEThI a0UTYPUCHTY, YIUTEIIO XUMUU,
CIPaBOYHUK (O4eHb OoJbIIasi MOAOOpKa TaOIHIl M CHPAaBOYHBIX MAaTEPUANIOB), BECENasi XMMHsI, HOBOCTH,
OJIUMITHA]IBI, KyHCTKamepa (Macca MHTEPECHBIX UCTOPUYCCKUX CBEICHUN).
2. http://www.hij.ru. XypHan «XumMusi U XKU3Hb» MOHATHO W 3aHUMATEIHHO pPacCKa3biBaeT 000 BCEM
UHTEPECHOM, YTO IMPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MbI JKUBEM.
3. http://chemistry-chemists.com/index.html. DnexTponHBIi XypHaT «XUMHKH U XUMHS», B KOTOPOM
NPEJICTaBJICHO MHOXXECTBO OIBITOB 10 XMMHUH, 3aHUMATEIbHOH HH(OPMAIUK, MO3BOJISIONICH YBJICUb
YYEHHKOB SKCIIEPUMEHTAIBHOMN YaCThIO MTPEIMETA.
4. http://c-books.narod.ru. BceBo3aMorxHas auTepaTypa 1o XuMHUu.
5. http://www.prosv.ru/. Tlocobust anisg ydamuxcs, B TOM 9YHCIE W JJs IOATOTOBKH K HTOTOBOM
arrectanuu (OI'D u EI'D), meronuveckue mocoOus sl yIuTelel, HaydHO-TIOMYJIIpHAs JIUTeparypa 1o
XUMUH.
6. http://1september.ru/. XKypnan ans yuuteneid u He ToJbKO. bombiioe konnyecTBo pabOT YYEHHUKOB, B
TOM YHCJI€ U MCCIIeIOBATEIHCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii HIKOJNBHBI TOpPTal CO CChUIKAMH Ha
00pa3oBaTebHbIC CAaNThI 10 XUMUH.
8.  www.periodictable.ru. COOpHHMK cTaTei O XUMHYECKHX OJEMEHTaxX, WUIFOCTPUPOBAHHBIN
IKCIEPUMEHTOM.

MarepuajibHO-TeXHHYECKOe o0ecrieyeHne KaOuHeTa XuMHH:

Ilepeuens nabopamoprnozo 060py0osanus, npu blNOJIHEHUU NPAKMUYECKUX PAOOm no Xumuu
3a Kypc 0CHOBHOI 00uyell WKObl.
1.060opynoBaHue:

e Oobopynosanune nndposoii 1adboparopnu «Touka pocray.

e MuxkpomnabopaTopusi XuMu4eckas;

e MPOOUPKHU CTEKIISIHHBIE;

e  KOJOBI KOHUYECKHE;

e CTakaHbl CTEKJISIHHbIE Ha 50 M,

e TAJOYKH CTEKJISIHHBIE;

e TpyOKM COETMHUTENIbHBIE: CTEKIIIHHBIE, PE3UHOBBIE;

e MPOOKH PE3NHOBHIE;

e CIUPTOBKHU;

e pOOMpKOIEpPKATENH;

e  IUTATHUB JIAOOPATOPHBIN;

e IITaTHUB JAJS MPOOUPOK;


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

BOPOHKA CTCKJISTHHAS;
buIbTp;

CIIUYKH,

acOecToBas CETKa;
JTYYUHKH.

2.PeakTuBEI:

KHUCIIOTBI: COJIsTHAsI, CepHasi, a30THas;

IIEJIOYN: THIPOKCH]T HATPUSI, TUAPOKCU]] KAJTBIIUS

ocHoBanwus: ruapokcus meau (II) , ruapoxcuy xenesa (111);

comu: kapOoHaT Kanblusi, xjopua HaTpus, xjaopua meau (II), aurpar cepebpa, xmopun G6apus,
KapOOHAT HATpUs, XJIOPHUJ aTIOMUHUS, NEPMAaHraHaT Kajius, HUTpAT Kajlus, MEIHBIH Kymopoc,
cynbar keneza (III), cymbdar nwmuka, cynepdocdar, amMmuauHas CeIUTpa, MOYECBHHA
(kapbamu ), XJIOpUI KaJusl, Cyib(haT HATPHs, CHIIMKAT HATPUs, CYJIb(aT aTFOMAHUS,

MPOCTHIE BEUIECTBA: YTOJIb, IUHK, KEIE30, ATFOMUHUNA, MATHUM, ME/lb, CBUHEILL,

CJIO’KHBIE BEILIECTBA: MpaMop, caxap;

UHMKATOPBI;

okcuasl: meau (II), oxcun mapranna (IV);

3.0Oprannyeckue BENIeCTBa:

COJIM: aleTat HaTpHsl, GEHOISAT HATPUS;

KHCJIOTBI: YKCYCHAsi KMCJIOTa, MypaBbUHAs KUCIIOTA, OJICHHOBAS;
CIIMPTHI: 3TAHOJ, U30TIEHTHIIOBBIH, TITUIIEPHH, TIPOIIAHOI;
oen3oun, peHom;

YIIJIEBOMABIL: KpaxMal, TIF0K03a, CaXxapo3a.

4.Monenu:

HabGops! MoJieneit aToMOB ISl COCTABIICHUS IIIAPOCTEPIKHEBBIX MOJIEIIEH MOJICKYT;
Kpucramnnueckue pemeTku cosen.

5.Yy4eOHble 1oco0OUs HA NeYaTHOU OCHOBE;

Ilepuonuueckas cucrema xumuueckux ssemenToB .M. Meneneena;
Tabnuia pacTBOPUMOCTH KUCJIOT, OCHOBAaHHUM COJICH;
DNEKTPOXUMHUECKUN PsiJi HAPSYKEHUI METalIOB;

HaGopsb! Tabnui kK ypokam.

Dnekmponnvie uz30anus:

3.

4.

5.
6.

3

KommexT nudpoBbix obpazoBatenbHbix pecypcoB. [MaOpuensn O.C. Xumusa. 8-11 ki OOO
«dpoda» 2007.

OnexrponHas 6ubnuoteka «lIpocBemenue». «Xumusd. 8 kiaace». MynbTUMeUitHOE yueOHOe
nocoOue HOBOTO 00OpasIia.

VY4eOHoe anekTpoHHOe u3nanue «Xumus (8-11 kiacc). Bupryansnas nabopatopusi»

1C: Penetutop. Xumus.

4. buHT cTepuiIbHBIN 3 X 5 cM — 2 wT.

5. buHT HectepubHbI — 1 mIT.

6. Candetku cTepuibHble — 2 YII.

7. Bara crepunbHast — 1 mauka.

8. JlelikoracTeIpb mMpuHON 2 cM — | Karymika, 5 cM — | karymika.
9. bakTepunuaHbIN JIEHKOIUIACTHIPh Pa3HbIX pa3MepoB — 20 wmT.

10. CimproBoit pactBop nona 5%-aeiii — 1 daakoH.

11. BoxHslii pacTBOp aMMHaKa (HalIaThIPHBIN CIUPT) B ammyjaax— 1 yII.
12. PactBop nepokcuaa Bogopoaa 3%-uerit — 1 y.

13. Ilepmanranar kaiaus KpucTasimdeckuii — 1 ym.

14. Ananerus 0,5 r B Tabmetkax — 1 ym.

15. Hacroiika Banepuansl — 1 ym.



16. Hoxxaunel — 1 mr.



