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PaGouasi nporpaMma 0cHOBHOIro 00mero od6pa3oBaHus
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Ha 2024-2025 yuye6HbIii rog
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I1. Komcomounbckwii, 2024 r.



1. HosicHUTEAbHAA 3ANIHCKA

Pabouass mporpamma ecTECTBEHHOHAay4YHOH HAINPaBICHHOCTH [0 XUMHH C HCIOJb30BaHUEM
obopynoBanus nenTpa «Touku poctay mis 8-9 KIacCOB OCHOBHOM IIKOJIBI COCTAaBJICHA M pa3paboTaHa B
COOTBETCTBUH C:

e ®enepanbHbIM 3aK0OHOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 ob6pa3zoBaHuu B
Poccuiickoit deneparum» (¢ u3M. u oM., Beryil. B cuiy ¢ 01.09.2020);

o TpebGoBanusimu dDenepaibHOrO0 TOCYIAPCTBEHHOTO 00OpPa30BaTENIbHOIO CTAaHIApPTa OCHOBHOTO
obmiero oOpazoBanus (yTB. MpuKazoM MuHucTepcTBa 00pa3oBaHusi U Hayku Poccuiickoit
Oenepauun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HauuoHanbHOrO MnpoekTa «OO6pa3oBanue» (yTB. mpesuauymom CoBeTa npu
IIpesunenre P® 1o crpareru4eckoMy pa3BUTHIO U HAalMOHAIBHBIM IIPOEKTaM, IIPOTOKOJI OT
24.12.2018 Ne 16);

e [ocynapctBenHoit mnporpammoirt Poccuiickoit ®denepanuu «Pa3zButne oOpa3oBaHus» (yTB.
[TocranoBnenuem IIpaButenbctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKJICHUU  TOCYAapCTBEHHOW  mporpammbl  Poccuiickoit  ®@enepaunn  «Pa3Butue
o0pa3oBaHMs;

e ABTOpPCKOW MpOrpaMMOi OCHOBHOTO oOmiero oOpa3oBaHus MO XUMHUH s 8-9 KiaccoB
(O.C.I'abpuensn, U.I.Octpoymos, C.A.Cnaakos «IIpocemenne», 2019 1.);

e MeToIUYeCKUMU  pPEKOMEHJAIMSIMH IO  CO3JaHUuI0 U (QYHKIMOHHPOBAHHUIO B
0011e00pa30BaTEIbHBIX OPraHU3ALMUAX, PACIIONIOKEHHBIX B CEIBCKOH MECTHOCTH M MajbIX
ropojiax, IEHTPOB 0OPa30BaHUS €CTECTBEHHOHAYYHOW U TEXHOJOTHYECKOW HAIPaBICHHOCTEH
(«Touka pocra») (YTBepkaeHbl pacnopsbkeHHeM MuHucTeperBa mpocBenieHus: Poccuiickoit
®denepanuu ot 12 suBaps 2021 r. Ne P-6).

B coorBeTcTBMM € 3THMH JOKyMEHTaMH OOydYaromIuecs OJDKHBI OBJaIeTh NPUEMAMH,
CBS3aHHBIMU C OIpEJCIICHHEM MOHSATHI: OrpaHUYMBaTh WX, OIUCHIBATh, XapaKTepU30BaTh U
CpaBHMBaTh. Tak KaKk XMMHS — HayKa 3KCIEpUMEHTaIbHas1, 00yJaronirecs 10JKHbI OBJIa/I€Th TAKUMU
MO3HABATEbHBIMU YU€OHBIMU JCWCTBUSAMHU, KaK SKCIIEPUMEHT, HaOIIOeHIE, U3MEPEHHE, OMMCaHUeE,
MOJIETTMPOBaHue, TUIOTE3a, BbIBOA. B mpoliecce n3yueHHs Kypca y oOydaroluxcs MPOAOHKAIOT
(hopMHUpOBATbCS YMEHHUS CTaBUTh BOMPOCHI, 00BACHATH, KIacCU(UIIMPOBATh, CPABHUBATH, OMPECIAThH
WCTOYHUKKA HMH(POpPMAILMM, TOJydYaTh M aHAIM3UPOBATH €€, TOTOBUTH HH(MOPMAIIMOHHBIA MPOAYKT,
MPE3EHTOBATh €r0 U BECTH AUCKyccuto. CiaeaoBaTesbHO, eATEIbHOCTHBIA MOAX0/ B U3YUYEHUU XUMUHU
CHOCOOCTBYIOT JOCTHXKEHHUIO JMYHOCTHBIX, INPEAMETHBIX W METalpeIMETHBIX 00pa30BaTeNIbHbIX
pE3YyIBTATOB.

B ocHOBY Kypca Moy10KeHbl CIIEIYIOIINE WAeH:

e MaTepHUaJbHOE €MHCTBO M B3aUMOCBSI3b OOBEKTOB U SIBJICHUM MPUPOIBL;

e Belyllas poJib TEOPETUUYECKUX 3HAHUU IS OOBSCHEHUS U MPOTHO3UPOBAHUS XUMHUYECKUX

SIBJIEHU, OLIEHKH UX MPAKTUYECKOM 3HAYNMOCTH;

® B3aUMOCBS3b KAUYeCTBEHHONH W  KOJMYECTBEHHOM CTOPOH XHMHYECKHMX OOBEKTOB
MaTepuaibHOTO MUPA;

® pa3BUTHE XUMUYECKOW HAyKHM M MPOU3BOJCTBO XMMHUUYECKHX BEIIECTB U MaTEpPUAIOB s
YIOBJIETBOPEHUS HACYIIHBIX IMOTPEOHOCTEH dYenoBeKa W 0OIecTBa, perieHus TI00aTbHBIX
mpo0JieM COBPEMEHHOCTH;

® TCHETUYECKas CBSA3b MEXKIY BEIIECTBAMM.

OTU uen peaau3yroTcsl B Kypce XMMHHM OCHOBHOHM IIKOJBI MYTEM JIOCTH)KEHHUS CIEAYIOLIMX
neJiei:

*  @opmuposanue y yudaluuxcsi XMUMHYECKOM KapTHHBI MHpa, KaK OpPraHMYECKOM YacTh €ro
L[EJIOCTHOM €CTECTBEHHOHAYUYHOM KapTUHBI.

*  Pazeumue T1103HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH
ydaluxcs B IMpoliecce M3ydyeHUs MMM XMMHUYECKOM Hayku U e€ BKJIaJa B COBPEMEHHBIH HAay4HO-
TEXHUUYECKUN TMporpecc; (pOpMUPOBAHUE BAXKHEHIINX JOTHUYECKHUX ONepanuil MbIIUICHUS (aHau3,
CUHTE3, 000011IeHre, KOHKPETH3alusl, CPAaBHEHUE U JIp.) B Mpollecce MO3HAHUS CUCTEMbl BaXKHEHUIINX
MOHSATUH, 3aKOHOB U TEOPUI O COCTaBE, CTPOEHUH U CBOMCTBaX XUMHUYECKHX BEIIECTB.

*  Bocnumanue y6exx1€HHOCTH B TOM, YTO MPUMEHEHHE MOTYUYCHHBIX 3HAaHUN U YMEHUHN 110 XUMUU
ABISIETCA OOBEKTUBHONW HEOOXOIMMOCTBIO JIIsl Oe30MmacHOi paboThl ¢ BEIIECTBAMU M MaTepUalaMu B
OBITY ¥ Ha TIPOU3BOJICTBE.



*  Ilpoexmupoeanue u peanuszayusa BHITYCKHUKAMH OCHOBHOMW ILKOJIBI JMYHOW 0OpazoBaTeIbHOMN
TpaeKTOpUHU: BbIOOp Tipodmiast oOOy4YeHHs B  CTaplied IIKoJie WiIu  Mpo(eCcCHOHATBHOTO
00pa30BaTENBFHOTO YUPEKICHUS.

* Ognadenue KO4e8blMU KOMHEMEHUUAMU: YIeOHO-TIO3HABATEIbHBIMU, HH(POPMAIMOHHBIMH,
HECHHOCTHO-CMBICJIIOBBIMU, KOMMYHHUKATUBHBIMU.

Pabouas nporpamma peanusyercs Ha ocHoBe Y MK coznanHoro noa pykosoactsoM I'abpuensna O.C.

1. Ta6puensn O. C. Xumus. 8 kinacc : ydeOHHK 111 001eo0pa3oBaTenbHbix opranuzanuii / O.  C.
Ia6puensu, U. I'. Octpoymos, C. A. CnankoB. — M.: IIpocsemenue, 2021.

2. Tabpuensn O. C. Xumus. 9 knacc: yueOHUK 17151 o01ieo0pazoBarebHbIX opranu3aiuii / O. C.
INabpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipoceemenue, 2021.

VueOHUKH CcOOTBETCTBYIOT DeaepalbHOMY TIOCYIapCTBEHHOMY O0pa3oBaTEIbHOMY CTaHIApTY.
PexomennoBansl MuHucrepcTBOM npocsenienus Pocculickon @enepanuu.

[Tporpamma pa3paborana B cooTBeTCTBUU ¢ yueOHBIM miaHoM MKOY «CoBeTckast CpeHsis IIIKOJIa,
KanaueBckoro MyHuIMnaapHOro paiioHa Bomrorpaackoil obimactu [Uisi YpOBHS OCHOBHOTO OOIIETO
o0pa3oBaHMsl C HCIIOJIB30BAHMEM COBPEMEHHOIO OOOpYy/IOBaHUS LIEHTPa €CTECTBEHHOHAYYHOU H
TeXHOJOru4eckor HampaBieHHocTH «Touka pocta». Ha 06aze mentpa «Touka pocra» obecreunBaercs
peanuzanusi 00pa3oBaTeNbHBIX MPOTrPAMM €CTECTBEHHOHAYYHOM M TEXHOJOTUYECKOW HAINpaBJICHHOCTEH,
pa3pabOoTaHHBIX B COOTBETCTBHM C TPeOOBAaHUSIMHU 3aKOHOJATENbCTBA B cpepe 00pa3oBaHUs U ¢ YUETOM
pexomeHnaanuii PenepabHOrO oneparopa yu4eOHOro npeamera « XumMus».

2. [Inanupyemble pe3yJjbTAaThl 0CBOEHHS YUeOHOT0 MpeaMeTa « XHMHUS» ¢ ONMHMCAHUEM
YHHMBEPCAJbHBIX Y4eOHBIX AeHCTBHI, JOCTUTAeMBbIX 00y4AIONIUMHCH IIPH MCII0JIb30BAHUH
odopynoBanusi nenTpa «Touka pocray»

Juunocmmuule pezyromamut
Obyuarowuiics noay4um 803MOACHOCMb 01 (hOPMUPOBAHUS CLeOVIOWUX TUYHOCMHbIX YV
orpezieieHue MOTHBAIMH U3YUYeHHs yI1eOHOTO MaTepHrana;
OIICHUBAHHUE YCBAaMBAEMOI'0 YYE€OHOTO MaTepHuayia, MUCXOJsi U3 COIHAIBHBIX M JUYHOCTHBIX
LIGHHOCTEH;
TIOBBIIICHHE CBOETO O0Pa30BaTEIHLHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YUYEHHIO OCHOBHBIX
HUCTOPUYECKHUX COOBITHI, CBS3aHHBIX C Pa3BUTHEM XUMUU U OOIECTBA;
3HAHUC HpaBI/IJ'I IIOBCACHUA B l{pesBanﬁme CI/ITyaHI/ISIX;
OIICHMBAHHE COLIMATHLHON 3HAYMMOCTH MPOQECCHIA, CBI3aHHBIX C XUMHEH;
BJIaJICHUE TIpaBUiIaMu 0€30MacCHOTO OOpAIIeHHs C XUMUYECKHUMH BEIIECTBAMH U 000PYI0BaHHUEM,
MIPOSIBJIICHUE IKOJIOTUUECKOM KYJIBTYPBI.

Memanpeomemmuuie pe3yiomamot
Pecynamusnvie
Obyyarowuiica nOIYYUm 603MONCHOCMb 0I5l POPMUPOBAHUL CLedyIowWUX pe2yaamusHulx YV/I:
Iesienoaranyie, BKIIOYas TIOCTAHOBKY HOBBIX IIeNieil, mpeoOpa3oBaHue MPAKTHUECKOW 3a7addl B
MO3HABATENbHYIO0, CAMOCTOSTENIbHBIN aHAJIN3 YCIOBUHM JOCTHXKEHMS 1IeJTH, HA OCHOBE Y4ETa BBIIEICHHBIX
YUUTEIIEM OPUEHTHPOB JICHCTBUS B HOBOM yUY€OHOM MaTepHale;
IUTAHUPOBAHME MY TH JOCTHXKEHUS Lieel;
YCTaHOBIICHHE I[EJIEBBIX MTPUOPUTETOB, BHIJICIICHUE ATbTEPHATUBHBIX CIIOCOOOB JIOCTHIKCHHS TISITH
U BBIOODP Haubouee 3¢ppekTUBHOTO cr1ocoda;
YMEHHE CaMOCTOATEITHHO KOHTPOJIUPOBATH CBOE BpEMSI U YIIPABIISATH UM;
yYMEHHUE NPUHUMATh PEIICHUs B MPOOIEMHON CUTYyalllu;
MOCTaHOBKA y4eOHBIX 3a/1a4, COCTAaBJICHHE IIaHa U MTOCTIeIOBATEIbHOCTH ACHCTBHI;,
opranu3zaiys pabodero Mecra npH BHITIOJIHEHUH XUMHUECKOTO SKCIIEPUMEHTA;
MIPOTHO3UPOBAHHE PE3YJIbTATOB O0YUYCHHS, OIICHIBAHNE YCBOCHHOTO MaTepHala, OlleHKa KauecTBa
U YPOBHS MOJTYYEHHBIX 3HAHUH, KOPPEKIHUS IJIaHa U cr1ocoba AeWCTBUS TPU HEOOXOTUMOCTH.

llosnasamenvhule
Obyuarowuiics noay4um 03MONCHOCMYb 01 hopMuUposanus credyiouux nosnasamenvhovix YVJJ[:
MIOWCK | BbIIeTICHUE HH(DOPMAIIHH;




aHaJM3 yCJIOBUN U TpeOOBaHMI 3a7auu, BBIOOD, COMOCTABICHNE M 0OOCHOBAHUE CIIOCO0A PELICHUS
3a71a4H;

BbIOOp Hamnbonee 3(pPeKTUBHBIX CHOCOOOB peIIeHUs 33Ja4d B 3aBUCHUMOCTH OT KOHKPETHBIX
YCJIOBHIA;

BBIJIBUKEHUE U 000CHOBAHUE TUTIOTE3bI, BEIOOP crtocoba e€ mpoBEpKH;

CaMOCTOSITEJIbHOE CO3JaHUE AITOPUTMA JESATEIbHOCTH IPU PELICHUM MpOo0JieM TBOPYECKOTO U
IIOMCKOBOT'O XapaKTepa;

YMEHUs XapaKTepHU30BaTh BELECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBaM;

OIMCBHIBAHUE CBOUCTB: TBEPIBIX, KUAKHX, Ta3000pa3HbIX BEIIECTB, BHIICICHUE UX CYIIECTBEHHBIX
IPU3HAKOB;

n300pakeHNe COCTaBa MPOCTEUIIMX BEUIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYT U CYIIHOCTH
XUMHUYECKHX PeaKLuil ¢ IOMOIIBI0 XUMUYECKUX YPaBHEHHUIA;

npoBeeHne HaOMIOACHUH, ONMUCAHWE MPU3HAKOB W YCIOBHHA TEUCHHS XUMHUYECKUX PEaKIIHid,
BBINOJIHEHNE XMMUYECKOI'0 SKCIIEPUMEHTA, BBIBO/IbI HA OCHOBE aHAJIM3a HAOIIOJEHUH 32 SKCIIEPUMEHTOM,
peleHne 3ajady, MoJryueHrue XUMUYeCKoi HH(POPMALIUU U3 pa3IMYHBIX HCTOYHUKOB;

YMEHHE OpIraHMU30BBIBATH MHCCIIEOBAHUE C LEJBI0 IMPOBEPKU TMIIOTE3;

YMEHUE JIeN1aTh YMO3aKJIIOUeHHs (MHIYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIbI;

yMEeHHE OOBEKTHBHO OIICHWBAaTh HMH(OpPMAIMIO O BEIIECTBAX M XHUMHYECKHX IIpOIeccax,
KPUTUYECKH OTHOCUTBHCS K IICEBJIOHAYUYHOW HH(POPMALIUH.

Kommynuxkamuenvie
Ob6yuarowuiica noIyyum 603MO*CHOCMb OJisl POPMUPOBAHUS CLEOYIOUWUX KOMMYHUKamueuvlx YY/I:

IIOJJHO€ M TOYHOE BBIPAKEHHE CBOMX MBICIEH B COOTBETCTBMM C 3aJadyaMH M YCJIOBUSIMH
KOMMYHUKAIIH;

aJIeKBaTHOE MCII0JIb30BAaHUE PEUYEBBIX CPEICTB I Y4acTUS B JUCKYCCHM M apryMEHTallMM CBOEH
MO3HIINN, YMEHHE MPECTABIATh KOHKPETHOE COJIEPKAHHUE C COOOIIEHUEM €r0 B MHUCHbMEHHOW M YCTHOH
dopme, orpeienieHue crocob0B B3aUMOJEHCTBUS, COTPYIHUUECTBO B IIOMCKE U cOOpe HHPOpMALIUY;

OIpeJieNIeHHue CIIOCO00B B3aUMOCHCTBUS, COTPYAHHYECTBO B TOUCKE W cOope HH(pOpMaImH,
ydacTHe B AMajore, INIaHUPOBaHKE OOLIMX CIIOCOOOB paboThl, IPOSBICHUE YBAKUTEILHOI'O OTHOILEHUS K
JPYTUM YYaITAMCS;

ONHMCaHME COJEpPKAHUS BBINOJIHIAEMbIX JEHCTBHM C 1LEJIbI0 OPUEHTHPOBKU B IPEIMETHO-
NPaKTUYECKOH e TeTbHOCTH;

YMEHHUSl YYWUTBIBATh pa3Hble MHEHHUS U CTPEMHUTHbCS K KOOPAMHALMHU PA3JIMYHBIX TMO3UIMHA B
COTPYAHUYECTBE;

¢dbopMynarpoBaTh COOCTBEHHOE MHEHHME M TO3UIHUIO, apTyMEHTUPOBaTh U KOOPAMHUPOBATH €€ C
MO3WIMSAMH TIAPTHEPOB B COTPYAHWYECTBE TIPpU BBIPAOOTKE OOMIEro pemeHuss B COBMECTHOU
JeSATeNIbHOCTH;

OCYIIECTBIISITh B3aMMHBIA KOHTPOJb W OKa3blBaTh B COTPYJHHYECTBE HEOOXOIUMYIO B3au-
MOIIOMOIITb;

IUTAaHUPOBATh 00IIME CTIOCOOBI PadOTHI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIIMIO, OLIEHKY JAeHCTBHI
napTHépa, yMeTb yOeX1aTh;

WCTIOJIh30BaTh AJICKBATHBIC SI3BIKOBBIC CPENCTBA JJISI OTOOPaKEHHSI CBOMX YYBCTB, MBICIICH,
MOTHBOB M MOTpeOHOCTEH; oToOpaXkaTb B peuH (omucaHue, 0ObSICHEHHE) COJIep)KaHHE COBEpIIAeMbIX
neicTBui, Kak B (opMe TPOMKON COLIMATM3UPOBAHHOM pedr, Tak U B (opMe BHYTPEHHEH peun;

pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHILMIO, HCIOJb3Yys CpEACTBA YCTHOM M MNUCbMEHHOU
KOMMYHHUKAIIMA TpU paboTe ¢ TEeKCTaMH y4eOHHWKAa M JOTOJIHUTEIBHON JUTEpaTypoi, CIpaBOYHBIMHU
TabIUIIAMH, TPOSIBIIATE TOTOBHOCTh K YB@)KEHUIO MHOW TOYKH 3pEHUS NpPU OOCYKICHUU DPE3yJIbTaTOB
BBITIOJTHCHHOU PaOOTHI.

Ilpeomemmnoie pezyromamul
Obyuarowuiicss HAyUUMCcs:
MPUMEHSITh OCHOBHBIE METO/IbI TO3HAHUS: HAOTIOICHHE, H3MEPEHUE, IKCTIEPHMEHT;
OTHCHIBATh CBOWCTBA TBEPMABIX, KUIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACISS MX CYIICCTBEHHBIC
MIPU3HAKY;
pacKpbIBaTh CMBICI 3aKOHA COXPAHEHUS MAcChl BELIECTB, AaTOMHO-MOJIEKYJIIPHOM TEOPHH;
pa3nuyaTth XMMHUYECKUE W (PU3UYECKHE SBIICHUS, HA3bIBATh MPU3HAKU M YCIOBUS MPOTCKAHUS
XUMHYECKHUX PEAKIUK;



co0uro1aTh paBuiia 6e30macHoi paboThl MPU MPOBEICHUHU OIBITOB;

MOJIB30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM U TTOCYI0H;

NoJy4aTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

XapaKTepru3oBaTh (DU3NYECKHE M XHUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHUH, TPOBOIUTH OIBITHI, IOATBEPKAAIOUINE XHMHUYECKHE CBOWCTBA HW3YYEHHBIX KIIACCOB
HEOPraHNYECKUX BELIECTB;

PacKpbIBaTh CMBICH IMOHATHS «PACTBOPY, BEIUUCIIATH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B
pacTBOpe, TOTOBUTH PAcTBOPHI C OINPEeIEHHONW MacCOBOM J0JICH pacTBOPEHHOTO BEIIIECTRA,;

XapaKTepu30BaTh 3aBUCHMOCTh (PU3UYECKHUX CBOWCTB BEIIECTB OT THIA KPUCTAJUITMYECKOU
PELIETKH, ONPENeNIATh BUJ XMMUYECKON CBS3H B HEOPTaHMUYECKUX COCIMHEHHSX;

pacKpbIBaTh OCHOBHBIC TIOJOXEHUS TEOPHH 3JIEKTPOJUTUYECKON JMCCOLMAINH, COCTaBIAThH
YPaBHEHUS AJIEKTPOIUTUIECKON AUCCOLMALIMH KUCIIOT, IeJI0Yel, CoJiel U peakunii HOHHOTO OOMEHa;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTENFHBIX PEAKLUi, ONPEAeNsTh OKHCIUTENb U
BOCCTaHOBHTEIIb, COCTABIISITh YPAaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIINN;

Ha3bIBaTh (PAKTOPHI, BIHIIOIINE HA CKOPOCTh XMMUYECKON PEaKIny;

XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM M CBOHCTBaMH HEMETAIUIOB H
METaJLIOB;

MIPOBOJIUTH OTBITHI IO TIOTYYECHUIO U U3YYCHUIO XUMUYECKUX CBOMCTB Pa3IMYHBIX BEUIECTB;
rpPaMOTHO 0OpaIIaThCs C BEUIECTBAMHU B IIOBCEHEBHOW JKU3HHU.

06)/'{61}01141/[126}1 ROJIYYUm 603MONHCHOCMb HAYUYUNIbCAL.

BBIIBUT'aTb U IPOBEPATH SKCIICPUMCHTAJIBHO THUIIOTC3BI O XUMHYCCKUX CBOMCTBAX BCUICCTB Ha
OCHOBE HX COCTaBa M CTPOCHHS, UX CIOCOOHOCTH BCTYIAaTh B XMMHYECKHE PEAKIUHU, O XapakTepe U
IIPOJYKTAX PA3JIMYHBIX XUMUYECKUX PEAKLINAN;

XapaKkTepu30BaTh BEIIECTBA IO COCTaBYy, CTPOSHHUIO W CBOICTBAM, yCTaHABJIMBATh MPUYUMHHO-
CJICACTBCHHBIC CBA3U MCKAY JAHHBIMU XapPAKTCPUCTUKAMU BCIICCTBA,

COCTaBJISATh MOJIEKYNpHbIE U TIOJHBbIE HWOHHBIE YPAaBHEHHUS [0 COKPAIIEHHBIM HOHHBIM
YPaBHEHUAM,;

MIPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKHCIUTENbHBIE WM BOCCTAHOBHUTEIHHBIC
CBOICTBA C YYETOM CTEIEHEN OKUCIICHUS AJIEMEHTOB, BXOJISIINUX B €r0 COCTAB;

BBIJIBUTATh U MPOBEPITh SKCHEPUMEHTAIBHO THMIOTE3bl O PE3yibTaTax BO3JECUCTBUS Pa3IMYHBIX
($hakTOpOB HA UBMEHEHHE CKOPOCTH XMMHYECKON peaKIl;

WCIONIb30BaTh MPHOOpETEHHBbIE 3HAHUA JUIS OKOJOTMYECKH TPaMOTHOTO TIOBEACHHS B
OKpYXaloIlei cpeae;

UCIOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETCHIIMU TPU BBIITOJIHEHUHU MMPOEKTOB M PEIICHUN
y4e0HO-UCCIEeI0BATENbCKUX 3a7ad O H3YYEHHMIO CBOWCTB, CIOCOOOB MOJY4YEHUS M pacHO3HABaHM
BELIECTB;

00BEKTUBHO OLCHUBATH I/IH(bOpMaIII/II-O 0 BCHICCTBAX U XMMHNYCCKUX MPOoLECCax;

OCO3HaBaTh 3HAYEHUE TEOPETHMUYECKUX 3HAHMM MO XUMHHU JUIsl MPAKTUYECKOM JIeATEebHOCTH
YeJl0BeKa,

CO3/1aBaThb MOJENW W CXEMbI JIs pelleHus y4eOHBIX M TO3HaBaTENbHBIX 3a/la4; TMOHUMATh
HEOOXOAMMOCTh COONIOZICHUSI TIPEANMHUCAHUM, TpeIaraéMblX B HMHCTPYKIUSAX 10 HCIOJIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOW XMUMHH U JP.

3. Ilmanupyemble pe3y/IbTaThl 0CBOCHHMS Y4eOHOI0 npeaMeTa « XuMHUs»

[To 3aBepiIeHHIO Kypca XMMHMH HAa 3TaHE OCHOBHOTO OOILIEro oOpa30BaHUS BBIMYCKHUKU
OCHOBHO IIKOJIBI IOJKHBI OBJIAJIETh CIEAYIOIIUMHU Pe3yIbTaTaMu:
|. JluunocTHbIE pe3yabTaThI:
1) Ocosnanue cBoeil >THUYECKON NPUHAINEKHOCTH, 3HAHHE MCTOPUM XMMHU M BKIAJa POCCHHCKOM
XMMHUYECKON HayKH B MUPOBYIO XUMHUIO;

2) @opmuposanue OTBETCTBEHHOTO OTHONIEHMS K MO3HAHUIO XMMHMHU; TOTOBHOCTH M CIHOCOOHOCTH,
oOyJaromuxcst K CaMOpa3BUTHUIO U caMO00pa30BaHUIO Ha OCHOBE M3yUYEHHBIX (DAKTOB, 3aKOHOB M TEOPHil
XMUMHH; OCO3HAHHOT'O BEIOOPA U MOCTPOCHUE UHAMBHUIYAIbHON 00pa30BaTeIbHON TPAEKTOPHH;

3) @opmuposanue 1eNOCTHOI €CTECTBEHHOHAYYHON KAPTUHBI MHpPA, HEOTHEMIIEMOH 4acThI0 KOTOPOIi
SBJIAETCS XUMUYECKasi KapTUHA MUPA;

4) Oenadenue cOBPeMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO PA3BUTHS HAYKH U OOIIECTBEHHOM



MPAKTUKH, B TOM YHCIIE U XUMHUYECKUM;
5) Oceoenue connanbHbIX HOPM, TIPaBHJI MOBEAEHHS, Posiei M (OPM COLMAIBLHON JKU3HHM B COLUYME,
MNpPUPOE M YaCTHOW JKM3HM HAa OCHOBE HKOJIOTMYECKOM KyJIbTypbl U 0€30MacHOro oOpalieHus c
BELIECTBAaMH U MaTepuajIamH;
6) Dopmuposanue KOMMYHUKATHBHOI KOMIIETEHTHOCTH B OOILCHUM CO CBEPCTHUKAMH M B3POCJIBIMH B
mporecce 00pa3oBaTEeNbHOM, OOIIECTBEHHO IOJIE3HOW, y4eOHO-UCCIEeIOBATEIbCKONH, TBOPYECKOW U
JIPYTUX BUAOB JESATEIHOCTH, CBA3aHHBIX C XUMHEH.
1. MeranpeamerHbie pe3yabTaThi:
1) Onpeodenenue neneil co6CTBEHHOro 0OYydYEHHs, MOCTAHOBKA M (POPMyJIMPOBAHME IS ceOs HOBBIX
3ajau;
2) Ilnanuposanue TyTeil NOCTHKEHHS KEIAEMOTO pe3ysbTaTa 0O0ydeHUs XUMHHU KaK TEOPETHYECKOro,
TaK U IKCIEPUMEHTAIBbHOIO XapaKTepa;
3) Coomnecenue cBoux NeHCTBUIA C IJIAHUPYEMBIMH PE3YJIbTATAMHU, OCYUECMEIeHUe KOHTPOJIs CBOEH
JeSITeNIbHOCTH B MPOLIecce JOCTUKEHUS pe3yJIbTaTa, onpedesieHue cioco00B IEHCTBUM NP BHIMOIHEHUN
1abOPaTOPHBIX U MPAKTHUECKUX Pa0OT B COOTBETCTBUU C MPABUIIAMH TEXHUKH 0€30MaCHOCTH;
4) Onpedenenue WCTOYHMKOB XHMHUYECKOH HMH(POPMALMM, MONYYCHHE M aHAIU3 €€, CO3JaHHE
MH(POPMAIIMOHHOTO MPOJYKTA M €T0 MPe3eHTAIINS;
5) Hcnonvsoeanue OCHOBHBIX MHTEIUIEKTYaIbHBIX OIIEpAllMii: aHANM3a M CHMHTE3a, CPaBHEHUS U
cUCTeMaTu3aluM, OOOOIIEHUs W KOHKPETU3ALUHU, 6bld6leHue TPUIMHHO-CIEACTBEHHbIX CBS3€H U
nocmpoenue IJOTUYECKOTO PACCYX ACHHUS W YMO3aKIIOUeHUS (MHAYKTHBHOIO, NIEAYKTHBHOTO U IO
aHAJIOTUH) Ha MaTepHalie eCTECTBEHHOHAYYHOTO CO/IeP KaHNUS;
6) Vmenue cosnarot, IpUMEHATH U IPEOOPA3OBLIBATH 3HAKM U CMMBOIIBI, MOJEIM M CXEMBI [ PEIeHHUs
y4eOHBIX U MO3HABATEIBHBIX 33/1a4;
7) @opmuposanue W  pazeumue SKOIOTMYECKOTO  MBIIUIEHHS, yMEHHE IPUMEHATH €ro B
MI03HABATEIBHON, KOMMYHHUKATHBHOM, COIIMAIBHON MPAKTHKE U MPO(PECCHOHATBHON OpUEHTALINY;
8) I'enepupoeanue uneii u onpeneneHue cpeicTs, HEOOXOUMBIX IS MX PEalu3alliy.
I11. IIpeameTHbIe pe3yibTaThI:

BoInycKHUK Hay4UTCS:

*  XapaKTepU30BaTh OCHOBHBIE METO/bI IO3HAHUS: HAOIIO/IEHUE, N3MEPEHUE, IKCIIEPUMEHT;

*  OIHUCHIBATh CBOMCTBA TBEPIBIX, )KUIKUX, Ta3000pa3HbIX BELIECTB, BBIJEISAS MX CYIIECTBEHHbIE

MIPU3HAKY;
*  pPAacKpbIBATH CMBICII OCHOBHBIX XMMHUYECKUX MOHATHHA «aTOM», «MOJIEKYJIa», «XUMUYECKUN
JIIEMEHTY, «IIPOCTOE BEUIECTBO», «CIIOKHOE BEUIECTBO», «BAJIECHTHOCTB», «XUMHUYECKas

peaKius», UCMOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUH;

*  pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TeopHH;

*  pa3IMYaTh XUMHUYECKUE U (PH3UUECKUE SBIICHUS;

*  Ha3bIBaTh XUMHUYECKHUE IEMEHTHI;

*  OINpeneNnsTh COCTaB BEUIECTB MO UX (opMyliam;

*  OMpeneNniTh BAIGHTHOCTh aTOMA 3JIEMEHTA B COEANHEHHUSX;

*  OMNpEeneNaTh THII XUMHUYECKUX PEaKITHIA;

*  Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIIU;

* BBIIBITH TIPU3HAKH, CBHICTEIBCTBYIONIME O TPOTEKAaHHMH XHMHYECKOW pEaKIu Mpu
BBINOJIHEHUH XMMHYECKOT'O OIBITA;

*  COCTaBJATH (POPMYJIbI OMHAPHBIX COCTUHEHUN;

*  COCTaBJIATh YPABHEHUS XUMHUECKUX PEAKIIHIA;

* coOmroaTh mpaBuiIa 6€30MacHO pabOTHI TPH MPOBEACHUH OIBITOB;

*  TOJBH30BAThCS JJAOOPATOPHBIM 000PYIOBAaHUEM M MOCY/IOH;

*  BBIYUCIISATH OTHOCUTEIHHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChI BEIIIECTB;

*  BBIYHUCIIATH MAaCCOBYIO JIOJIFO XUMHUYECKOTO JIeMEHTa Mo (hopMyJie COSAUHEHHUS;

*  BBIYUCIISTH KOJMYECTBO, 00BEM HITM MACCy BEIIECTBA 110 KOJIUYECTBY, 00bEMY, Macce peareHTOB
WIN IPOIYKTOB PEAKIINY;

*  XapaKTepu3oBaTh (U3NYECKHME W XHMMHUYECKHE CBOMCTBA IMPOCTHIX BEHIECTB: KHUCIOpOAa M
BOJIOPOAA;

*  IOJIy4aTb, COOUPATH KUCIOPOJ ¥ BOAOPOS;

*  pacmo3HaBaTh OIMBITHBIM ITyTEM I'a3000pa3HbIE BEIECTBA: KUCIOPOI, BOAOPOL;



pacKpbIBaTh CMBICII 3aKOHA ABOTapoO;

PacCKphIBAaTh CMBICI TIOHATHH «TETIOBOM A(DPEKT peaKkIum», «MOJSIPHBINA 00hEM»;
XapaKkTepu30BaTh (PU3NIECKIE U XUMUYECKUE CBONCTBA BOIBL;

PacKpbIBaTh CMBICI TOHATHS «PaCTBOPY;

BBIUUCIIATH MAaCCOBYIO JIOJIF0 PAaCTBOPEHHOTO BEILIECTBA B PACTBOPE;

MPUTOTOBJISATH PACTBOPHI C ONPEAEIEHHON MACCOBOM J10JI€H PAaCTBOPEHHOI'O BEIIECTBA;

HAa3bIBaTh COCIMHEHUS U3YUYCHHBIX KJIACCOB HEOPraHUYECKUX BELECTB;

XapaKTePU30BaTh (PU3NYECKUE W XMMHUYECKHE CBOHMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB: OKCHIOB, KHMCJIOT, OCHOBAaHHUM, COJICH;

ONPEACIISITH MPUHAJIEAKHOCTD BEIIECTB K ONPEICICHHOMY KJIaCCy COCTMHEHUH;

COCTaBJIATH (HOPMYJIBI HEOPTAaHUYECKUX COCTUHEHUI N3YUCHHBIX KIIACCOB;

MPOBOJIUTH ONBITHI, MOATBEP)KIAIOIINE XUMHUYECKHE CBOWCTBA H3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BELIECTB;

pacro3HaBaTh OIBITHBIM IMYTEM PAacTBOPbI KHUCJIOT M MIEJIOYEH IO H3MEHEHHIO OKPaCKH
WHJIUKATOpPa;

XapakTepHU30BaTh B3aMMOCBS3b MEKY KJIaCCAMU HEOPTaHMYECKUX COSTUHEHU;

packpsiBaTh cMmbich [lepunoanyeckoro 3akoHa /. . Menpeneena;

OOBSICHATh  (PU3UYECKUN CMBICT aTOMHOrO (HOPSAKOBOr0) HOMEpAa XMMHUYECKOIO AJIEMEHTA,
HOMEPOB I'PyMIbl U IeproJia B nepuoanueckon cucreme /1. 1. Menneneesa;

OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHUSI CTPOCHHS aTOMOB, CBOWMCTB JJICMEHTOB B Ipeiaeliax
MaJibIX IEPUOJIOB U TJIABHBIX TOATPYIIIL;

XapaKTEPU30BaTh XUMHUYECKUE FJIEMEHTHI (OT BOJIOPO/Ia A0 KAJIbI[U) HA OCHOBE UX TOJIOXKECHUS B
nepuoanueckoii cucreme /. 1. MenneneeBa u 0COOCHHOCTEH CTPOCHHS MX aTOMOB;

COCTaBJISITh CXEMBI CTPOSHUSI aToMOB IepBbiXx 20 37eMeHTOB nepuoamydeckoit cucremsr 1. U.
Menpeneena;

pacKpbIBaTh CMBICI IOHATHM: «XUMHUYECKASI CBS3bY», «IIEKTPOOTPHULATEIIBHOCTDY;
XapaKTEPU30BaTh 3aBUCUMOCTh (PU3MUYECKHX CBOWCTB BEIIECTB OT THIA KPUCTAJUTHYECCKOM
pelETKY;

ONPEACIISITh BUJl XUMUYECKOUN CBA3M B HEOPTraHUYECKUX COCTMHEHUSIX;

n300pakaTh CXEMbI CTPOEHHUS MOJIEKYJI BEIIECTB, 00Pa30BAHHBIX PA3HBIMU BUJIAMU XUMUYECKHUX
CBsI3€EH;

pacKpbIBaTh CMBICI MOHSATUUA «HUOH», KKATHOH», «AHUOH», <«QIIEKTPOJMUTHDY, «HEIIEKTPOIUTHD,
«QIIEKTPOJIMTHYECKAS. TUCCOLIUALIUS, OKUCIUTENDY, «CTEIEHb OKUCIEHUSN», «BOCCTAHOBUTEIDY,
«OKHCIICHHEY, «BOCCTAHOBJICHHEC);

ONPEACIISTH CTENEHb OKUCIIEHUS aTOMa JIEMEHTA B COCIMHEHUY;

pacKpbIBaTh CMBICI TEOPHUH ICKTPOJIUTUUECKON JUCCOLIMALINY;

COCTaBJIATh YPaBHEHUS AJIEKTPOIUTUUECKON NUCCOLMALIY KUCIIOT, IIEJI0YEH, COJIEH;

OOBSACHSTH CYITHOCTh MPOIIECCa IIEKTPOIUTUUECKON JUCCOLMAIINH U PEaKluii HOHHOTO OOMEHa;
COCTaBJIATh MOJIHBIE U COKpAIEHHBIE HOHHBIC YPAaBHEHUS peaKinii 0OMeHa;

OTPEIEIATH BO3MOXKHOCTh MPOTEKAHUS PEAKIIUi HOHHOTO OOMEHa;

MPUBOJIUTH PEAKLUHU, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JINUYHbIX BEIIECTB;
ONPEACIISITh OKUCIUTENIb U BOCCTAHOBUTETD;

COCTaBJIATh YPaBHEHUS OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOMN pPEaKIInu;

KJIACCU(UIIUPOBATh XUMHUYECKHE PEAKIINH [0 Pa3IMYHbBIM IIPH3HAKaM;

XapakTepHU30BaTh B3aMMOCBA3b MEKY COCTAaBOM, CTPOEHHUEM M CBOMCTBAMU HEMETAILIOB;
MIPOBOJIUTH OMBITHI MO TIOMYYCHUIO, COOMPAHUI0 U U3YUCHHIO XUMHUYECKUX CBOMCTB
ra3000pa3HBIX BEMIECTB: YTIIEKUCIIOTO ra3a, aMMHaKa,;

pacmo3HaBaTh OMBITHBIM TyTEM T'a3000pa3HbIe BEIECTBA: YIJIEKUCIbIN ra3 1 aMMHUAK;
XapaKkTepHU30BaTh B3aMMOCBSI3b MEXKIY COCTABOM, CTPOEHHUEM M CBOMCTBAMHU METAIIIOB;

Ha3bIBaTh OpPraHUYecKHe BellecTBa Mo uX (opMyle: METaH, 3TaH, dTUJIEH, METaHOJ, 3TaHOII,
MJIMLEPUH, YKCyCHasg KHCIJIOTAa, aMUHOYKCYCHasi KHCIOTa, CT€ApPUHOBAs KHCIJIOTa, OJICMHOBAs
KHCJI0Ta, TJIF0K034;

OIICHUBATH BIUSIHUE XMMUYECKOT0 3arpsI3HEHUS OKPYIKAIOLIEH CpEelbl Ha OPraHu3M YeJIOBEKa;
TPaMOTHO OOpAIIATHCS C BEIIECTBAMU B IOBCEAHEBHOW KH3HH,

ONPEACISITh BO3MOXKHOCTh MPOTEKAHUS PEAKIMH HEKOTOPBIX MPEACTAaBUTENIEM OpPraHMYEeCKUX
BEILIECTB C KUCIOPOJIOM, BOJOPOIOM, METAJJIAMH, OCHOBAaHUSAMHU, TAJIOTEHAMM.



BBINTyCKHHMK MOJSyYUT BO3MOKHOCTh HAYUUTHCS:

* BBIIBUIaTh M IPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bl O XMMHUYECKHUX CBOMCTBAaxX BELIECTB Ha
OCHOBE HX COCTaBa M CTPOEHHS, UX CIIOCOOHOCTH BCTYIaTh B XMMHUYECKHE PEAKIUHU, O XapaKTepe
Y MIPOJYKTAX PA3TMUYHBIX XUMHUUECKUX PEAKIIHA;

*  XapakTepu3OBaTh BEIIECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBAIOT IPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JAHHBIMHU XapaKTEpPUCTUKAMHU BELIECTBA;

* COCTaBJIATb MOJIEKYJSIPHBIE M TOJHBIE MOHHBIE YPaBHEHHS I10 COKPAILEHHBIM HOHHBIM
YPaBHEHUSM;

* IPOTHO3UPOBATH CIIOCOOHOCTH BELIECTBA MPOSBIATh OKUCIUTEIbHBIC WM BOCCTAHOBHUTEIbHBIC
CBOMCTBA C yUETOM CTEIIEHEN OKUCIEHUS 3JIEMEHTOB, BXOJAIIMX B €I0 COCTaB;

* COCTaBJIATb ypPAaBHEHUs pEaKUUM, COOTBETCTBYIOLIMX IIOCIEA0BATEIBHOCTH MPEBPALECHUN
HEOpPraHMYECKUX BEILECTB PA3IMUHBIX KJIACCOB;

*  BBIIBUIATh U IPOBEPSTH HKCIEPUMEHTAIBHO TMIOTE3bl O PE3yJbTaTax BO3JECHUCTBUS Pa3IUUYHBIX
(akTOpPOB HAa U3MEHEHUE CKOPOCTH XMMUYECKOH pEaKIii;

* HCIIOJIb30BaTh MNPUOOpPETEHHBbIE 3HAHUS U1 SKOJIOTMYECKH TIPaMOTHOTO TOBEJICHHUS B
OKpY’Karolllen cpee;

*  UCMOJB30BaTh MPUOOPETEHHBIE KIFOYEBBIE KOMIIETCHIIMHU MPH BBITIOJIHEHUH MPOEKTOB U y4eOHO-
WCCIIEIOBATeNIbCKUX 3aJlad MO0 H3YYEHHIO CBOICTB, CIIOCOOOB MONYUYEHHUS W PACIIO3HABAHUS
BEIIECTB;

* 00BEKTUBHO OLIEHUBATh HHPOPMAIIUIO O BEIIECTBAX U XMMHUECKUX MPOIIECCaXx;

* KPUTHYECKH OTHOCHTHCS K TICEBJIOHAYYHOH WH(POpPMANWU, HEZOOPOCOBECTHOW peKiame B
CpeICcTBaX MaccoBOW MH(OPMALINK;

* 0CO3HaBaThb 3HAYEHHE TEOPETHUUYECKUX 3HAHUNW IO XUMHUHU I NPAKTHUECKOH JAeATEeIbHOCTU
YEJI0BEKA;

* cO3JaBaTh MOJEIM U CXEMbI JJIsl pPELIeHUs Y4YeOHbIX W IO3HABATEJbHBIX 3a]a4; IOHUMATb
HE00XOIUMOCTb COOIOICHHS MPEANUCAHUN, TPeUIaraéMblX B MHCTPYKIIUSIX MO HUCIIOJIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOW XUMHUU U JP.

4. Copep:xaHue NPOrpaMMbl

Xumus 8 kjaace
(70 yacos, 2 yaca B HeJ1€JI10)
HavyajbHble NOHATHS M 3aKOHBI XUMHH

Tena u BemectBa. CBoiicTBa BELECTB. JTANOHHBIE (PU3MUECKHE CBOMCTBA BellecTB. MaTepuaisl U
MaTepuaioBeeHre. Polb XUMUU B JKU3HH COBpeMeHHOro obmiectBa. OTHOIIEHHE OOIIECTBA K XMUMHHU:
xemodunus u xeMopoous.

Metonst  u3ydyenus xumud. HaOnrogenwe. OkcmepuMmeHT. MojenupoBanue. Mogenu
MaTepraIbHbIC U 3HAKOBBIC WM CUMBOJIHHBIC.

I'aze1. XKuakoctu. TBEpasie BemecTBa. B3auMHbie mepexo/ibl MEXKAY arperaTHbIMU COCTOSTHUSIMU
BEIIIECTBA: BO3TOHKA (CyOnuManus) U JIecyonumanusi, KOHACHCAIUS W WCMapeHue, KPUCTaJUTH3aIus U
TUTaBIICHHE.

dusnueckue spineHus. YucTele BemiecTBa U cMecu. | oMoreHHble U reTeporeHHsle cMecu. Cmecu
razoo0pasuble, xunkue u TBEpABIE. CrOCOOBI pa3ielieHus CMeceil: NMeperoHka, WM AUCTUILIISINS,
oTcTanBaHue, QUIBTPOBAHNE, KPUCTAJUTH3AIMS WU BhIMapuBaHue. XpoMarorpadus. [I[puMmenenune stux
croco0oB B J1a0OpaTOPHOI NMPAKTUKE, HAa TPOU3BOJCTBE U B OBITY.

XUMHUYECKUE DIIEMEHTHL. ATOMBI U MOJIEKYJbL. [IpocThie U cloKHBIE BelIecTBa. AJUIOTPONHS Ha
npuMepe Kuciopona. OCHOBHBIC TOJIOKEHUS aTOMHO - MOJIEKyJsipHOTO yueHus. Moubl. BemectBa
MOJIEKYJISIPHOTO ¥l HEMOJIEKYJISIPHOTO CTPOCHHSI.

3HaKu (CMMBOJIBI) XMMHYECKHX AJIEMEHTOB. MHpopMaIus, KOTOPYIO HECYT 3HAKH XUMHUYECKUX
DIIEMEHTOB. JTUMOJIOTHSI Ha3BaHH HEKOTOPHIX XUMHUYECKHX JJIeMeHTOB. [lepuommueckas Ttabnuia
xumudeckux sneMeHtoB . M. MenaeneeBa: KOPOTKONEPUOIHBIA W JUIMHHONEPUOIHBIA BAapHUAHTHI.
[Tepuoast u rpynnsl. [aBHas u moOovHas mOArpymIbl, uiu A- U b-rpynmel. OTHOCHUTENbHAST aTOMHAs
Mmacca.

Xumuueckue Gopmyinsl. Maaekcsl u ko3 dummentsl. OTHOCUTETbHAS MOJICKYJSpHAs Macca.
MaccoBas 105151 XMMHYECKOTO 3JeMEeHTa B coenuHeHuu. MHpopmaius, KOTOpyI0 HECyT XMMHUYECKHe



(bopMyIIBL.

BanentHocts. CTpykTypHBIE (HOPMYJIbl. XUMHYECKHE IJIEMEHTHI C TIOCTOSHHOW W TIEPEMEHHOM
BAJICHTHOCTHIO. BpiBox (opMynbsl coenuHeHuss 1o BajeHTHOCTH. OrmpenesieHue BaJCHTHOCTH
XMMHYECKOI0 3JIeMeHTa 1o ¢opmyse BeniectBa. CocTaBleHUE HAa3BaHUHM COEAMHEHUH, COCTOSIIMX M3
JIByX XMMHUYECKUX 3JIEMEHTOB, I10 BAJIECHTHOCTHU. 3aKOH IIOCTOSIHCTBA COCTAaBA BEILECTB.

XuMuyeckue peakuuu. PeareHTsl M NpoAyKThl peakuuu. IIpu3HakM XMMHYECKHX DPEaKLMi.
VYcnoBusa X mpoTekaHusl U NpekpamieHus. Peaknuu ropeHus. DK30T€pPMUUECKUE U 3HIOTEPMUYECKHUE
pEaKLUN.

3aKOH COXpAaHEHUS MAacChl BEIECTB. XuMHUYeckue ypaBHeHUs. COCTaBIE€HHE XUMHYECKHX
ypaBHeHUH. HpOpMaLus, KOTOPYIO HECET XUMUYECKOE YPaBHEHHUE.

Knaccugukanuss XMMHYECKHX pPEaKIUil MO COCTaBy M YHCIY pPEareéHTOB M MPOAYKTOB. THITBI
XMMHUYECKHX peakuuil. Peakuuu coeauHeHus, pasiokeHus, 3amelieHuss u ooMmeHa. Karanuzaropsl u
KaTaaus.

JleMoHCTpanuu
Komnnekuust MarepuanoB v U3 U3 HUX.

Mopenu, ucnosib3yemMble Ha ypokax (pU3UKH, OMOJIOTUU U TreorpaduH.
OOBEMHBIE U IIAPOCTEPKHEBBIE MOEIN HEKOTOPBIX XMMUYECKHUX BELIECTB.
Moneny KpucTaJIIM4eCKUX PEHIETOK.
CoOupanue npubopa Jyis NOJyUYeHHs I'a3a U IPOBEPKA €ro Ha FepMETUYHOCTb.
Bosronka cyxoro nbja, oga uian HadTanuHa.
ArperaTHble COCTOSIHUS BOJIBL.
Pa3nenenue qByx HECMEIIMBAIOIIUXCS KUAKOCTEN C TOMOLIBIO AEIUTEIBHON BOPOHKHU.
Juctumnsrop u ero padora.
VYcranoBka i puIbTpOBaHUS U e€ paboTa.
VYcraHoBKa JUIsl BbITApUBaHUS U €€ paboTa.
Komnekuust 66ITOBBIX TPUOOPOB AJis GUIBTPOBAHUS BO3IyXa.
Paznenenue kpacsiero BemiecTsa (paomMactepa ¢ HOMOIIBI0 OyMakHON XpomaTorpadpuH.
Mogenu aIoTpOIHBIX MOAUMUKAIIUHN YTIEPOa U CEPHI.
[Tosryuenue o3oHa.
oprpetst 1. 5. Bepuenuyca u JI. Y. Menneneesa.
Koporkonepuognslii ¥ JIMHHONEPUOAHBIA BapuaHThl [lepumommueckorr cucremsr I W
Menneneesa
KoHcTpynpoBaHue mapoCcTepKHEBBIX MOAEIEH MOJIEKYI.
Amnmnapar Kumnma.
PaznoxeHnne Ouxpomara aMMOHHUSL.
["'openue cepbl 1 MarHUEBOM JIEHTBHI.
[Toptpetsr M. B. JlomonocoBa u A. JI. JlaByasbe.
OnBITHI, WITIOCTPUPYIOLIUE 3aKOH COXPAHEHUSI MAaCChl BEIIECTB.
I'openue ¢ochopa, pacTBOpeHHE MPOAYKTAa TOPEHUS B BOJAE M HCCIEIOBAaHHUE IMOIYyYECHHOTO
pacTBopa JIJAKMYCOM.
B3anmopeinicTBre CONITHOM KUCIIOTHI C IUHKOM.
[Tonyuenne rugpokcuna meau (I1) u ero pasnoxxeHue npu HarpeBaHUMU.
JIaGopaTopHbI€ ONBITHI
O3HakoMJIEHHE € KOJIJIEKIIUEH 1abopaTOPHOM MOCY/IbI.
[TpoBepka npubopa AJis MOTy4YEeHHUsS Ta30B Ha TEPMETUYHOCTb.
O3HakoMJIEHHE ¢ MUHEpalaMH, 00pa3yroIIMMU TPaHHUT.
[TpuroTtoBneHNe reTEpOreHHON CMECH IMOPOLIKOB CEPBI U JKEJIE3a U UX pa3ZciICHHE.
B3aumopeiicTBue pacTBOPOB XJIOPHUIOB M MOAUIOB Kallis C paCTBOPOM HUTpaTta cepedpa.
[Tomyuenue runpoxcuaa menu(Il) u ero B3auMoaeicTBHE C CEpHOI KHUCIOTOM.
B3anmopericTBre pacTBOpa COABI C KUCIOTOM.
ITpoBepka 3aKk0Ha COXpaHEHUS MAacChl BEIIECTB Ha IPUMEPE B3AUMOACUCTBHS IENOYH U KACIIOTHI.

N k~WNE



9. TIlpoBepka 3aKOHa COXPaHEHMs] MACCHI BEIIECTB HA IPUMEPE B3aMMOACHCTBUS INEIOUM M COJIH
xenesa (I11).

10. Paznoxxenue nepokcuaa BOAOPOIa ¢ MOMOIIBI0 okcuaa mapranmna (1V).

11. 3ameruenue xene3oM MeAU B MEAHOM KyIIOPOCE.

[IpakTuyeckue paboThl

1. 3nakomcTBO C jabopaTtopHbIM obopynoBanueM. IIpaBuna TexHuku Oe3o0macHOCTU MpHU padboTe B
kaOuHeTe XuMuu. HekoTopbie BUIBI padoT.

2. AHanu3 noyBbl.

BaHeiimue npeacraBuTe I HeOPraHu4ecKux semiecTs. KosmyecTBeHHbIE OTHOLICHUS B XMMHH

CocraB Bo3nyxa. Ilonarue 06 0OBEMHOI J0JE€ KOMIIOHEHTa MPHUPOJHON Tra3oBOM CMECH —
BO3ayxa. Pacuér 00bEMa KOMIIOHEHTA Ia30BOil cMecH 0 ero 00beMHOM 10J1e 1 HA00O0POT.

Kucnopon. O3on. Ilonydenne xucnopoga. Cobupanue u pacro3HaBaHHE KUCIOPOJA. XUMUYECKHE
CBOMCTBA KHCIIOPOZAA: B3aUMOJEHCTBUE C METAUIAMM, HEMETAJLIaMHM M CIIOXKHBIMH BEIIECTBAMH.
IIpumenenue kucnopona. KpyroBopor kuciaopoja B Ipupoe.

Oxcunpl. OOpa3oBaHue Ha3BaHUN OKCUAOB 10 UX popmynam. CocraBieHue GopMys OKCHIOB IO UX
Ha3zBaHusIM. [IpencraBuTeny OKCUIOB: BOJA U YIJIEKUCIbIN Ta3, HeraéHas U3BeCTb.

Bonopon B mnpupoze. Pusmyeckue M XHUMUYECKHE CBOMCTBAa BOJOPOJA, €ro IIOJYyYEHUE U
[IPUMEHEHHUE.

Kucnotsl, ux cocras u knaccudpukanus. Maaukaropsl. Tabnuna pactBopumoctu. ConsiHas U
CEpHasl KUCIIOTHI, UX CBOWCTBA U IIPUMEHEHHUE.

Conu, ux cocras 1 Ha3BaHus. PacTBopuMocTsb coneli B Bozie. [IpencraBurenu coseit: XJiopua HaTpus,
kapOoHaT HaTpusl, pocdaT KaabIus.

Iloctostnnass ABoraapo. KosmmuectBo BemectBa. Monb. MomspHas macca. KpaTHble enuHHIIBI
U3MEpPEHUsT KOJIMYECTBA BEUIECTBA — MWJUIMMOJIb M KWJIOMOJIb, MUJUIMMOJIIpDHAs U KHUJIOMOJISpHAs
Macchl BELIECTBA.

Pac4€rbl ¢ MCNONB30BaHUEM MOHITHM «KOJUYECTBO BELIECTBA», «MOJIIPHAs MAaccay», «IIOCTOSHHAs
ABoraapo». 3akoH ABoraapo. Mossipablii 00bEM Ta3000pa3HbIX BemiecTB. OTHOCUTEIbHAS TUIOTHOCTH
OJIHOTO raza Mo Ipyromy.

KpaTHble equHUIBI M3MEPEHUS — MWUIMMOJISPHBIA M KUJIOMOJISIPHBIH OO0BEMBI Ia3000pa3HBIX
BEIIIECTB.

Pacu€rbl ¢ Hcronb30BaHMEM MOHATHH «KOJIWYECTBO BELIECTBA», «MOJISIPHAs Macca», «MOJISIPHBIN
00bEM I'a30B», «IIOCTOSTHHAsE ABOTApO».

Pacu€rbl ¢ Mcronb30BaHMEM MOHATHH «KOJIMYECTBO BELIECTBA», «MOJISIPHAs Macca», «MOJISIPHBIN
00BEM T'a30B», «YUCIO ABOTAAPO».

I'unpocepa. Kpyrosopor Bonael B mnpupoge. Pdusnueckne M XUMHYECKHE CBONCTBA BOJBL:
B3aUMOJIEICTBUE C OKCUIAMH.

OcHoBanus, ux coctaB. PacTBopuMocTs OCHOBaHMi B Boje. M3MeHeHHE OKpacKu WHIUKATOPOB B
nies104Hoi cpeae. [IpencraBureny menoden: ruIpOKCUIbI HATPUS, KIS U KaJIbLUs.

PactBoputens m pactBopéHHOE BemecTtBo. PactBopbl. PacTtBopenue. I'mapatsel. MaccoBas nons
pacTBOPEHHOrO BelIecTBA. PacuéTel, CBS3aHHBIE C MCIOJIB30BAHUEM IOHATHUS «MaccoBas JOJs
PacTBOPEHHOTO BELIECTBAY.

JlemoHcTpauyu

Omnpenenenue coepkaHus KUCIOPO/ia B BO3IyXe.

[Tonyuenune kucaopoaa paziokKeHHUEM ITepMaHTaHaTa Kalus | IePOKCHIA
BOZIOPO/IA.

Cobupanue METOIOM BBITECHEHHSI BO3/TyXa U BOJIBI.
Pacno3naBanue kucnoposa.

I'openne maruus, xenesa, yrisi, cepbl u pochopa B Kuciopoe.
Kommekmust okcuaoB.

[Tonydenue, cobupanue u pacrmo3HaBaHUE BOJIOPO/IA.

I'openue Bomoposa.

B3anmopeiictBue Bogopoaa ¢ okcuaom meau(1l).

Komnnekuus MuHepaibHBIX KUCIOT.

[TpaBuio pazbaBieHus cepoil KUCIOTHI.



Konmexuus conen.
Tabnuia pacTBOPUMOCTH OCHOBAHUH, KUCJIOT U COJIEH B BOJIE.
HekoTtopslie MeTabl, HEMETAIUIBI M COEAMHEHNS KOJIMYECTBOM BELIECTBA B 1 MOJIb.

Moiesb MOJISPHOTO 06bEMA ra3000pasHbIX BEIIECTB.
J1aGopaTOpHbIE OMBITHI
12.  TlomyTHeHHE M3BECTKOBOM BOJIbI IIPH IIPOIYCKAHUH YTIIEKUCIIOTO Ta3a.

13.  Tlonydenue Bogopoa B3aMMOIEHCTBUEM IIMHKA U COJISTHOM KHMCIIOTHL.
14. PacnosHaBanue KMCIOT UHIUKATOPAMHU.
15. V3meHeHue OKpacKu HHIUKATOPOB B IIEIOYHOMN CPEJIE.

16. OsmakomieHHe ¢ mpenapaTamMy JAOMALIHEH WM IIKOJBLHOM aNTe€uKd — pPacTBOPAMH MEPOKCHIA
BOJZIOPOJIa, CIIUPTOBOM HACTOMKHU MOJIa M HAIIATBIPHOTO CIUPTA.
[IpakTuyeckue paboThl

1. Tlonyuenue, coOUpaHue ¥ PACIO3HABAHUE KHCIOPO/IA.

2. Tlonyuenue, coOMpaHKe U PacIo3HABAHKE BOJOPO/IA.
3. TIpuroToBneHUE PacTBOPOB COJEH C UX 3aIaHHON MAacCOBOM JIONEH.

OcHoBHbIE KJIacChl HEOPTAHMYECKHX COeMHEeHMIT

O06o0menne cBeeHH 00 OKCHAAX, MX KIACCHU(HUKAIMK, HAa3BaHUSAX M cBoicTBaX. CrocoOs
MOJTyYEHUSI OKCUJIOB.

OcHoBaHus, WX Kiaccu(uUKalus, Ha3BaHUS M CBOMCTBA. B3aummonelcTBHE ¢ KHCIOTaMHU,
KHCIIOTHBIMU OKCHJaMU U coyisiMH. Pa3znoxkeHue HepacTBOPUMBIX OcCHOBaHUM. CHOCOOBI MOTy4YEeHHUS
OCHOBaHUM.

Kucnorel, ux «maccupukanus u HazBaHus. OOmMe XUMHYECKHE CBOMCTBA  KHCIOT.
B3aumoneiictBue KHCIOT ¢ MeTaUIaMHU. OJIEKTPOXUMUYECKMM  Psii  HaAMpsSOKEHUHW  METaJlJIOB.
B3anmopeiicTBue KUCIOT C OKCUAAMU METAJLIOB.

B3anmopnencTere KUCIOT C OCHOBAHMSAMU — pPEaKLUMs HeUTpaiM3auuu. B3auMonencTBue KHUCIOT C
consimu. [lomyyeHre GECKUCIOPOTHBIX M KUCIOPOACOACPKAIIUX KUCIOT.

Comnm, ux xinaccudukanus u cBoicTBa. B3anmosencTBre conel ¢ MeTayiaMu, 0COOCHHOCTH ITHX
peakuuii. BzaumoaencTBue coiel ¢ COJIsIMM.

'eneTndeckne pAxpl MeTaula W HeMeTaula. ['eHeTnyeckass CBsI3b MEXAYy KilaccaMu
HEOPraHUYECKHX BEIIECTB.

JlabopaTOpHBIE OIBITHI

17. BzaumopeiicTBrE OKCHIA KATBLUS C BOAOM.

18. TlomMyTHEHME U3BECTKOBOM BOJIBL.

19. Peakuus HEWUTpaIU3aLrHn.

20. Tonyuenue rugpokcuna meau (11) u ero B3auMoaeCcTBHE C KMCIOTOI.
21. Paznoxenue ruapokcuaa meau (I1) mpu HarpeBanuu.

22. B3auMoJielicTBUE KUCIOT C METAIIAMH.

23. B3aumoelcTBHE KUCIIOT ¢ COMSIMU.

24. O3nakoMIIeHHE C KOJIJIEKIUEH coeil.

25. Bzaumopeiictue cynbdara meau (I1) ¢ xenezom.

26. B3zauMo/eiicTBUE COJIEl ¢ CONSIMU.

27. TeneTndeckas CBs3b Ha MpUMepe COSAMHEHUN MEIH.
IIpakTiueckue padoOTHI

4. Pemnienne >KCIEpPUMEHTATBHBIX 3a/1a4.

Ilepuoanueckuii 3axoH 1 Ilepuoanyeckas cucreMa XUMHYECKHUX JIEMEHTOB
. 1. MenjaeJieeBa 4 CTpOEHHE aTOMA

EcTecTBeHHBIE CEMENCTBA XMMUYECKUX 3JIEMEHTOB:IIEIOYHbBIE U IIEJIOYHO3EMENIbHBIE METaJlIbI,
rajioreHbl, WHepTHbIe (Osaropoanbie) raszpl. AmdorepHOCTb. AMQOTEpHBbIE OKCUABI U THUIPOKCHJIBI.
KomMriuiekcHsie conn.

Otkpeitue [I. . MenneneeBbim Ileproguueckoro 3akoHa M co3faHue uMm Ilepuoauueckoi
CHUCTEMBI XUMUYECKUX IIEMEHTOB.

ATOMBI Kak (opMa CyIIECTBOBAaHUS XMMUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEJCHHUS O CTPOCHHUU
aToMoB. JlokaszarenbcTBa CIOXKHOCTA cTpoeHms atomMoB. OmbiTel Pesepdopma. [lnanerapras momenb



CTPOEHHUSI aToMa.

CocTtaB aTOMHBIX s/I€p: MPOTOHBI, HEUTPOHBI. OTHOCUTEIBHASI aTOMHas Macca. B3auMocBs3b
MOHSITUN «IIPOTOHY», KHEUTPOH», «KOTHOCUTEIIbHAS AaTOMHAsI Maccay.

Muxkpomup. D5ekTpoHbl. CTpOEHUE PIEKTPOHHBIX YPOBHEU aTOMOB XUMHYECKHUX 3J1IeMeHTOB NolNo
1-20. [1onsiTe 0 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. ®usnueckuid cmbicn  cUMBOMKH  Ilepumoamdeckoid  cucteMbl. CoBpemMeHHas
dbopmynupoBka Ilepuoamueckoro 3akoHa. M3MeHeHUs CBOMCTB DJIEMEHTOB B MEPUOAAX U TPYIIAX, KaK
(GYHKIHS CTPOSHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka dJE€MEHTa-MeTala W dJJIEMEHTa-HeMeTaula [0 HMX IOJIOKEHUI0 B
[Tepuoanueckoii cucreme xumudeckux snemeHToB 1. 1. Meneneena.

JleMoHCcTpaIumn

Paznuunbie GopMbI TAOIUIT TEPUOTUYECKON CUCTEMBI.
MonenupoBanue nocrpoenus [lepuonuueckoit cucremsl [1. 1. Menneneena.
Moiesi aTOMOB XUMHUYECKHUX DJIEMEHTOB.

Mopenu aToMOB 3JIeMeHTOB 1—3-ro reproioB
JIaGopaToOpHbIE OMBITEL

28. IMonyuenue aM(pOTEPHOrO TUAPOKCHIA U UCCIIEN0BAHUE ETO CBOKCTB.

XuMnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIHHU

Wonnas xumudeckasi cBsizb. MOHBI, 00pa3oBaHHbIE aTOMaMU METAUIOB W HeMeTauioB. CXeMbl
0o0pa3oBaHUsI MOHHOW CBsA3M JUIsl OWMHApHBIX coeAMHEHUH. VOHHbIE KpUCTAJUIMYECKHE PEIIETKU U
¢du3nUecKkre CBOMCTBA BEUIECTB C 3TUM TUTIOM petéTok. [ToHsTre 0 (hOpMyYIIHHON eTUHHIIE BEIIECTBA.

KoBasieHTHass XuMHuecKass CBS3b. OJEKTPOHHBIE U CTPYKTypHble (opmyisl. KoBaneHTHas
HermoysipHast  cBsi3b. CxeMbl 00pa3oBaHMs KOBAICHTHOW CBS3M Ui OWHAPHBIX  COCIMHEHHIA.
MounexynsipHble 1 aTOMHBIE KPUCTAJNINYECKUE PELIETKH, U CBOMCTBA BEILIECTB C 3TUM THUIIOM PEIIETOK.

DNEeKTPOOTPULIATEILHOCTD. P anexTpooTpunatenbHocTH. KoBaieHTHas nosisipHas XUMHUYECKast
cBs3b. Junonb. Cxembl 00pa3oBaHMs KOBAJEHTHON MOJIAPHOM CBA3M Uil OWHApHBIX COEIMHEHMH.
MonexysipHbIE ¥ aTOMHBIE KPUCTAJUIMYECKUE PEIIETKY, CBOMCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.

Merannnueckass XMMHUYECKash CBSI3b M METAJUIMYECKas KpUCTauMueckas pemérka. CBoicTBa
BEILECTB C TUM THUIIOM PEIIETOK. EnrHas npupoaa XUMHYECKHUX CBSI3EH.

Crenenp oxucieHus. CpaBHEHHME CTENEHUM OKUCIEHHMS U BajneHTHocTH. lIpaBuima pacuéra
CTeNeHe OKUCIEHMs 110 PopMyJiaM XUMUYECKUX COETMHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  peakiuu. OnpeneneHue CTENEHEW OKUCIEHHS Ui
AIIEMEHTOB, OOpPa3yIOIIMX BEIIECTBA pa3HbIX KiaccoB. Peakuuu MOHHOrO oOMEHa M OKHCIHTEIbHO-
BOCCTAHOBUTENbHbIE peakuuu. OKUCINUTENb W BOCCTAHOBUTENb, OKHMCIEHHE U BOCCTAHOBJICHHE.
CocraBieHne ypaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUHd METOJIOM AJIEKTPOHHOIO
GanaHca.

JlemoHcTpanmu

Buneo ¢pparments! u cnaiigel «loHHas xumuueckas cBs3b ».

Konnekuus BenecTs ¢ MFOHHOM XMMHYECKOH CBSI3BIO.

Mojieny HOHHBIX KPUCTAJUTMUECKUX PEIIETOK.

Buneodparments! u cnaiinel «KoBajgeHTHass XUMHUECKas! CBS3bY.
Konnekuust BemecTs MOJIEKYJISIPHOIO M aTOMHOT'O CTPOEHUS.

Mojienu MOJIEKYISIPHBIX M @aTOMHBIX KPUCTAITTMYECKUX PEHIETOK.
Buneodparments! u cnaiipl «MeTtamnyeckas XUMUYECKast CBA3bY.
Komnexknuns «MeTaisl v CIiaBbD».

B3aumozeiicTBre IMHKA C CepOid, COMSTHO KucoToi, xmopumoM meau (11).
I'openue maruus.

B3anmoaeiicTBre XJIOpHOW U CEPOBOAOPOTHOMN BOJBI.
JIaGopaTopHEbIE OIBITHI
29. W3rortosieHne MOIEIH, WLIKOCTPUPYIOLIEH CBOMCTBA METAIUTMYECKON CBA3H

Xumust 9 KJjacc
(68 uacos, 2 yaca B He/eJI0)



IloBTOpEeHue 1 00001IeHNEe CBeeHNH MO0 Kypcy 8 Kiacca.

bunapubie coemuHenms. Okcuasl coneoOpasyrooliue W HecoleoOpasyromme. [ HIpOKCHIIBL:
OoCHOBaHUs, aM(pOoTepHBIC, KUCIOTHI. CpelHre, KUCITbIe, OCHOBHBIE COJIH.

O06o01IeHre CBEACHU O XUMHUYECKUX peaknusax. Kimaccupukamuss XUMUYECKUX PEeakuil 1o
pPa3IMYHBIM OCHOBAHUSM: COCTaBY M UHCIY pPEardpyroIuX W OOpa3yHIIMXCS BEUIECTB, TEILUIOBOMY
a¢dekTy, HaNpaBICHUIO, U3MCHCHHIO CTEIICHEH OKHCICHUS JJIEMEHTOB, OOpa3yIONIMX pearupyronmue
BEIECTBA, (Da3e, NCTIOIb30BAHUIO KaTaIu3aTopa.

[TonsiTue 0 ckopocTH XMMHYECKOW peakuuu. DakTopel, BAUSIONIME HA CKOPOCTh XMMHUUYECKUX
peakuuii: MpUpoJa PEarupyrolux  BEIIECTB, WX KOHIIEHTpalus, TeMmrepaTrypa, IUIomaab
COIIPUKOCHOBEHHSI, HAIMUKE KaTtan3aropa. Karanms.

JleMoHCTpaumu

O3HAKOMIICHHE C KOJUICKIUAMU METAJIJIIOB U HEMETAJIJIOB.

O3HakOMJIEHUE C KOJJIEKIIMSIMU OKCUOB, KUCJIOT U COJIEH.
3aBUCUMOCThH CKOPOCTH XUMHUYECKOM peakIuu OT MPUPOAbl PEarupyroINX BEUIECTB.
3aBUCUMOCTb CKOPOCTH XMMUYECKOMN pEeaKIIui OT KOHUEHTPAIMU PEarupyrolnX BEIIeCTB.

3aBUCHUMOCTb CKOPOCTH XMMHUUYECKON PEaKIMU OT IJIOLAAH

CONPUKOCHOBEHMSI PEarupyIoLIUX BEIIECTB («KUTIAIIUN CIOMW» ).

3aBUCHUMOCTb CKOPOCTH XMMHUECKOHN peakliy OT TEMIIEPATyPbl pearupyoniix BEIecTB.
JIaGopaTopHbI€ OIBITHI
B3aumopeiicTBre amMuaka u XJIOpOBOJIOPOAA.

Peakuus HeliTpanuzanuu.

HaGmonenune temnoBoro addekra peakiiny HeWTpaTu3aiuH.
B3aumozericTBue cepHoii Kucnotsl ¢ okcuaom menu (11).
Pa3znoxeHne nepokcuia BOIOPO/a C MOMOIIBIO KaTalla3bl KApTO(eEIIs.

3aBUCHMOCTh CKOPOCTH XMMUUYECKOW peaklud OT MPUPOABl PEarupyroumx BEIIeCTB HAa MpUMepe
B3aMMOJICHICTBUS PAcTBOPOB THOCYyNb(ara HATpus W xjopuaa Oapusi, THOCylb(dara HATpUs U
COJIIHOW KHCIIOTBI.

L e

7. 3aBUCHMMOCTH CKOPOCTH XUMHYECKOW PEaKIMU OT MPUPO/Ibl METAIUIOB TIPU MX B3aUMOJICHCTBHH C
COJITHOM KHCIIOTOA.

8. 3aBMCHMOCTL CKOPOCTH XMMHYECKOM PEAKIMH OT TPUPOJBI KUCIOT NMPH B3aUMOJEHCTBUH UX C
IKETIE30M.

9. 3aBHCHMOCTb CKOPOCTH XMMUYECKON PEAKIIUH OT TEMIIEPATYPBL.

10.  3aBMCHMOCTB CKOPOCTH XHMHYECKOM PEAKIIUK OT KOHLIEHTPAIIHH.

11. 3aBucMMOCTH CKOPOCTH XMMHYECKOW PEAKIMU OT IUIOMIAMH CONPUKOCHOBEHHS PEarupyrommx
BEIECTB.

12.  3aBMCMMOCTB CKOPOCTH XHMUYECKOM PEAKIIUK OT KAaTaIn3aTopa.

XMMHUYECKHE peaKkIui B PACTBOPAaX JJIEKTPOJIMTOB.

[TonsiTe 00 ANEKTPONUTUYECKONW AMCCOIUAIMH. DIEKTPOIUTHI M HEIIEKTPOIUTHL. MeXaHu3m
JTUCCOLMAIMU  AJIEKTPOJIUTOB C PAa3JUYHBIM XapakTepoM CBA3U. CTENeHb 3JIEKTPOIUTUYECKON
nucconuanui. CHUIbHBIE U C1a0ble SIEKTPOIHTHI.

OCHOBHBIE TOJIOKEHHS TEOPUHU IICKTPOIUTHIECKON nuccormanuu. Kiaccudukamnus HOHOB U MX
cBoiicTBa. KHCTIOTHI, OCHOBaHUS U CONU KaK AMEKTPONUTHL. VX Kimaccuukamus v JUCCOIUAITHS.

OO0mue XMMHYECKHEe CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKW WHJIMKATOPOB, B3aMMOJICUCTBHUE C
MeTaJUlaMH, OKCHUAAMH U THAPOKCHUJIAMU METAJJIOB M COJSIMU. MOJNEKYJIspHbIE U MOHHBIE (TOJHBIE U
COKpalIEHHbIE) YPAaBHEHUS peaKLUi.

XUMHUYECKUN CMBICII COKPALIEHHBIX YPAaBHEHUH. Y CI0BUS NPOTEKAHUS PEAKLIUA MEXAY DJIEKTPOIUTAMU
JIO KOHIIA. Ps1 akTHBHOCTH METaJIIOB.

OO01Ire XMMHUYCECKUE CBOMCTBA IIEI0YeH: B3aUMOACHCTBUE C KUCIIOTAMH, OKCHIAMH HEMETAJLIOB,
comsamu. OOIMMe XUMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHI: B3aMMOJCHCTBHE C KHUCJIOTAMH,
Pa3JIOKEHUE IPU HAIPEBAHUH.

OO0mue XUMHUYECKHE CBOWCTBA CPEAHUX COJICH: B3aMMOJICHCTBHE C KHCIOTaMH, IIEIOYaMHU,
COJISIMM U MeTaJIaMH. B3anMoIeiicTBHE KUCIIBIX COJISH CO IIeIOYaMH.

IM'uaponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJeH ¢ BOAOW. [ MApONIN3 coM CHIIBHOTO OCHOBAHUS
1 cnaboit KucnoThl. ['MApOIN3 comu €1aboro OCHOBaHUS M CHIIbHOM KucioThl. [llkana pH.



CBolicTBa KHCJIOT, OCHOBAaHUM, OKCHJIOB M COJIEHM B CBETE€ TEOPUHU DIIEKTPOJUTHYECKON
JUCCOLMALMU U OKACIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIAM.
JleMoHCTpanuy.

VcnipiTaHne BEIIECTB U MX PACTBOPOB Ha AJICKTPOITPOBOHOCTb.
3aBHCHMOCTD 3JIEKTPOIPOBOAHOCTH YKCYCHOM KMCIOTHI OT KOHIIEHTPAIIHH.
JIBYOKEHHE OKPAIICHHBIX HOHOB B JJIEKTPHUYECKOM TI0JIC.
OmnpeneneHne xapakTepa Cpeibl B pacTBOPax COJICH.
JIabopaTopHBIE OMBITHL.
13. Jlucconuanus cnabbIX 3IEKTPOIUTOB HA IIPUMEPE YKCYCHOM KHUCIIOTHI.
14. ismenenne okpacky MHAUKATOPOB B KUCIOTHOMU CpPEJIE.
15.  Peakuus HelTpanusanuy pacTBOPa MIEIOYU PA3IMIHBIMU KUCIOTAMHU.
16. Ilomyuenne rugpoxcunaa meau (I1) u ero B3anmMonelicTBUE C pa3IMYHBIME KMCIOTAMH.

17. BzaumogpeiictBue cuinbHBIX KMCIOT ¢ okcuaoM meau (11).
18-20. B3aumoelicTBrue KUCIOT ¢ METAJUIAMU.

21. KauecTBeHHas peakius Ha KapOOHAT-HOH.

22. Tony4enue CTyHSA KPEMHHUEBON KUCIIOTBI.

23. KauecTBeHHas Peakys Ha XJIOPH - WK CYJIb(paT-HOHBI
24. VI3menenne OKpacKy MHAMKATOPOB B IIEI0YHOM CPEJIE.

25. B3auMoeliCTBHE 1ET0YEN C YITIEKMCIIBIM Fa30M.

26. KauecTBeHHas peaKklys Ha KATHOH aMMOHHUSI.

27. Tonyuenue ruapoxcuaa meau (11) u ero paznoxenne.

28. B3aumoeiicTBre KapOOHATOB C KMCIOTAMH.

29. Tonyuenue ruapokcunaa xenesa (11).

30. BzaumopelicTBre xkene3a ¢ pactBopoM cyibdara meau (11).
[IpakTryecKue paboThl

1. CsolicTBa KUCIOT, OCHOBAaHMM, OKCUIOB M COJIEH B CBETE€ TEOPHH DIIEKTPOIMTHYECKOM
JIUCCOIMAIIMI U OKHUCIHUTETLHO-BOCCTAHOBUTENBHBIX PEAKLIUM

HemeTanuibl U X coelMHEHMS.

CrpoeHne aToMOB HEMETalNIoB W uX mnojoxeHue B Ilepuoauueckoit cucteme. Psn
EKTpooTpHULaTeNbHOCTU. Kprcrammnyeckue peléTkn HEMETauIoB — IMPOCTBIX BEILECTB. AJUIOTPONUS
n e€ npuuuHbl. Pusznyeckue cpoilcTBa HemerayuioB. OOIIME XMMHMYECKHE CBOMCTBA HEMETAJIOB:
OKHCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

["anmorensl, cTpoeHne MX aTOMOB U MOJeKyJ. PU3NyecKue U XMMUYECKHE CBOMCTBA raJlOr€HOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB TaJIOTEHOB B 3aBHCHUMOCTH OT MX IoJiokeHus B Ilepmonnueckoit
cucreme. HaxoxieHne rajJjoreHoB B IPUPOJIE U UX MOTydeHHe. 3HaueHUE U IPUMEHEHHE TaJIOT€HOB.

l'amoreHoBoOpoAbI M COOTBETCTBYIOLIME MM KHUCIOTHI:  IUIABUKOBas,  COJIsAHAd,
OpomoBoAOpoHas, HoJoBoJoponaHas. ['amoreHuzasl. KauecTBeHHblE peaklMu Ha TalOT€HUI-HOHBI.
[IpuMeHeHne cCOeAMHEH U raJIoreHOB U UX OMOJIOTHYECKas pOlb.

Oo6mass xapakrtepuctuka siemMeHTOoB VIA-rpymnmel. Cepa B mnpupoae U €€ MOTydeHHE.
AnnoTpornHble MOAU(GUKALIUU Cephl U MX CBOMCTBA. XMMUYECKHE CBOMCTBA CEpPhl U €€ MPUMEHEHHE.

CepoBoJIOpOJI: CTPOEHHE MOJIEKYJbl, (U3MUECKHEe M XHWMHUYECKHE CBOMCTBA, IMOIy4YE€HUE U
3HaueHue. CepoBoiopoaHas kuciota. CynbQuabl 1 ux 3HaueHue. JIroMMHOpOpHI.

Oxcup cepsl (1V), cepaucras kucioTa, cynbputhl. KauecTBeHHast peakiys Ha CyIb()UT-HOH.

Oxkcun cepol (VI), cepras kucnora, cyabdarsl. Kpucramnoruaparel. KauecTBeHHast peakiys Ha
cynb(haT-uoH.

CepHast kucnoTa - CHJIbHBIN anekTposuT. CBolicTBa pa30aBiIeHHONW CEPHOW KHUCIIOTHI, Kak
TUMMYHOW KHCJIOTBI: B3aWMOJICHCTBHE C MeTajllaMH, OCHOBHBIMH UM aM(OTEPHBIMH OKCHAAMH,
OCHOBaHUSIMHU U aM(POTEPHBIMHU THIPOKCHIaMHU, cosiaMU. KauecTBeHHast peakiius Ha Cyib(aT-HOH.

OOmast xapakTepucTuka >1eMeHTOB  VA-rpynmbsl. A30T, CTpOEHHE aroMa U MOJIEKYJIBL.

®dusndecKue 1 XMMUYECKHE CBOMCTBA M PUMEHEHHE a30Ta. A30T B IPUPOJIE B €T0 OMOJIOTHYECKAs POJTb.

AMMHUaK, CTpOCHHE MOJICKYJIbl U (PU3MUECKUE CBOMCTBA. AMMUAaYHas BOJIA, HAIIATBIPHBIN CIIUPT,

ruapar aMMmuaka. JIOHOpHO - aKIEeNTOpHBIH MeXaHu3M O00pa3oBaHMsA KaTHOHAa aMMOHMSL.

BoccranoBurenbHble cBolicTBa aMMHaka. Conu aMMOHHUS M UX NTpUMeHeHHne. KauecTBeHHas peakuys Ha
KATHOH aMMOHHUSL.



Oxcuzpl a3oTa: HECoJeoOpa3yrollue W KHUCIOTHBIE. A30THUCTas KUCIOTa U HUTPUTHL. A30THas
KHUCJI0Ta, €€ MmoJiydyeHue u cBoiictea. Hurparsi.

®ocdop, crpoenne atoma u amiorporus. Docouapl. Dochun. Oxcun dochopa(V) u
oprodochopnas kucinora. Docdatel. DochopHbie yaoOpeHus. HCEKTHITHIBI.

OOmiast XxapakTepucTuKa 31eMeHTOB [V A-Tpynmbl: OCOOEHHOCTH CTPOEHHSI aTOMOB, MPOCTHIX
BEILIECTB M COEAMHEHUI B 3aBUCHMOCTH OT MOJIOKEHHMS 3JIEMEHTOB B [lepuoauueckoit cucrteme. Yriaepo.
AmnotponiHele  Monupukanuu: anma3, rpapur. AmMopdHBIH yriepogq W €ro copra:  caxa,
AKTUBUPOBAHHBIA  yrojib. AjcopOrusa. XHUMHUYECKHE CBOMcTBa yriepona. Kokcoxummueckoe
MIPOU3BOJICTBO U ero mpoayKuus. Kapousl.

Oxkcun yriepona(ll): crpoenne Monexysibl, moiaydeHue U ero cBoictBa. Oxcup yriaepona(IV):
CTPOEHHE MOJIEKYJIbl, MOJYYEHHUE WU €ro CBOWCTBA. YrojibHas Kuciaora. Cojlu YrojJbHOW KHUCIIOTHI:
KapOOHaThI U THIpOKapOOHaThl. TexHuyeckas: U MUIEeBas Coja.

Heopranuueckue ¥ OpraHM4ecKuMe BELIECTBA. YIUVIEBOJAOPOJbl. XHUMHUYECKOE CTPOCHHE
OpraHUYECKUX BEUIECTB, KaK MOPAIOK COETMHEHHUS aTOMOB B MOJIEKYJIE 10 BAJICHTHOCTH.

Mertan, 3TaH, Kak HpEIENIbHbIE YIJIEBOAOPOAbl. OTWIEH WM alleTUJIEH, KaK HeNpeesbHbIe
(HeHachlILIeHHBIE) YIIIeBOopoibl. ['openue yrieBogoponoB. KauecTBeHHbIe peakiuy Ha HempeelbHbIe
COEMHEHUSI.

DOTUJIOBBIN CIUPT, €ro MOJy4YeHHe, MpUMEHeHUue U (U3HOIOTHUecKoe JeicTBUE. TpEéXxaTOMHBIM
cnupT ruiepuH. KadecTBeHHas peakiuss Ha MHOTOATOMHBIE CHUPTHL. YKCyCHasi - IPEICTAaBUTEIb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemnuuii, ctpoenue ero atoma u cBorictBa. Kpemuuii B npupoge. Cununuasl u cuiiad. Oxcup
kpemHus (1VY). Kpemuuesas kucnora u e€ coinu.

[Ipon3BoacTBO cTekia u ueMenTa. [IpoayKius CuIMKaTHON MPOMBIIUIEHHOCTH: ONITUYECKOE
BOJIOKHO, KepaMuka, papdop, dasHc.

OnTuyeckoe BOJIOKHO.

Hemerannsl B npupoae. dpakunoHHass NeperoHka XHUAKOTO BO3JyXa KakK CIOCO0 IMOIy4YEeHUs
KHCIIOpo/ia, a30Ta, aprona. [lomyuenue dpocdopa, kpeMHuus, Xjaopa, ioga. DIEKTPOIU3 PACTBOPOB.

[TonydyeHne cepHOM KUCIOTHI: ChIPbE, XUMU3M, TEXHOJOTUYECKAs! CXEMa, METOJ| KUIISIIETo €05,
MPUHIMIBL TEIUIO0OOMEHa, MPOTHUBOTOKA M IUPKyysinuu. Oneym. IIpon3BoACTBO amMMMaka: ChIPBE,
XUMH3M, TEXHOJIOTHYECKAs CXeMa.

JlemMoHcTpauyu

Komnexknus Hemeranios.

Moneny KpucTalIn4ecKuX pelETOK HEMETAIIJIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
O30HaATOP U MPUHLIUIIBI €0 PAOOTHI.

I'openne HeMeTaI0B - MPOCTHIX BEUIECTB: cephl, hocdopa, JPEBECHOTO YIIIS.
OO0pa31ibl raloreHoB - MPOCTHIX BEIIECTB.

B3aumoselicTBrE raloreHoB ¢ MeTalJIaMHt.

BriTecHenue xiopa 6poMoM MM Ho/1a U3 pacTBOPOB UX COJIEH

Komtekuyst npupoIHBIX COEAMHEHUH XJI0pa.

B3aumonelicTBue cepsl ¢ MeTallIaMH.

I'openue cepsl B kucaopoe

Komnnekuwust cynbGuaHbix py.

KauecTtBennas peaxius Ha cyab(uI-MoH

ObeciBeunBaHUE OKPAIIEHHBIX TKAHEW U IIBETOB CEPHUCTBIM T'a30M.
B3anmoneicTBre KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEIBIO.
OOyrirBaHye OpraHNYecKUX BEIIeCTB KOHIEHTPUPOBAHHON CEPHON KHCIOTOM.
Huarpamma «CocTaB BO3ayxa».

Buneogparmentst u cnaiinel «IItnasu 6a3apb.

[Tonyuenue, cobupaHue u pacrio3HaBaHHE aMMHUaKa.

PaznoxeHnune buxpomara aMMOHHUSL.

B3anmopeincTeie KOHUEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEIBIO.

I'openne uepHoro nopoxa

PasnosxeHne HUTpara Kajuus U TOpeHUE APEBECHOIO YIoJIbKa B HEM

OO6pa31pl NPUPOAHBIX coenHeHHH pocdopa.

I'openue docdopa Ha BO3IyXe U B KUCIOPOJIC.

[Tonyuenue 6enoro dochopa u UcIBITAHKUE €TI0 CBOMCTB




e Komnekmus «O0pa3ubl MIPUPOJHBIX COSAMHEHUH yTIIepoia

e [Iloprper H. /I. 3enunckoro. Ilornomenne akTUBUPOBAaHHBIM YIVIEM PAaCTBOPEHHBIX BELIECTB
WJIY Ta30B.

e VYCTpoKHCTBO MPOTUBOrasa.

Mopenu MoseKyJ1 ME€TaHa, 3TaHa, STUJICHA U alleTUJICHA.

B3aumoselicTBue 3THIICHAa C OPOMHOM BOJIOM U pAaCTBOPOM IIEPMAHTaHATa KUl

OO0m1re XMMUYeCKHe CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOW KUCIIOTHI.

KauecTBenHas peakuus Ha MHOTOATOMHBIE CIIUPTHI.

Komnexmust «O0pa3upl IpUPOJHBIX COSAMHEHUI KPEMHUSD.

Komnekuus crekiia, KepaMUKH, IEMEHTA U U3/I€JIUN U3 HUX.

e Koutekius NpoayKIUMU CUJIMKATHOW IPOMBIILITIEHHOCTH.

e BuneodbparmenTs! u cnaiiabl «IIpon3BoaACTBO CTEKIIAa U LIEMEHTaY.

e Komreknus «IIpuponnble coeMHEHNS HEMETAIIIIOBY.

e Buneodbparments u cnaiiapl «PpakuoHHAs NIEPETOHKA KUAKOTO BO3TYXa»

e Buneodpparmentst u cmaigsl  «[lomyueHue  Bomopona,  KUCIOpOJa M TaJIOTEHOB

ANEKTPOIIUTUYECKUM CIIOCOOOM).

Mopenu annapaToB Uil IPOU3BOACTBA CEPHON KUCIIOTBI.

Mopeinb KUIsero ciiosl.

Mopeinb KOJOHHBI CHHTE3a aMMHUAKA.

Buneodparmentst u cnaiapl «IIpon3BoACTBO CEPHOM KUCIOTHD).

BuneodparmenTst u ciaiinbl «[Ipon3BoacTBo ammuaka.

Konnexkuust «CoIpb€ 17151 HOTyYEHUS] CEPHOM KUCIOTHD.

JlabopaTopHbBIE OUBITHI
31. Pacro3HaBaHue TaJIOTCHI/I-HOHOB.

32. KayecTBEHHBIE PEAKIIUK Ha CYIb(aT-HOHBI.

33. KauecTBeHHas peakius Ha KaTHOH aMMOHHS.

34. XuMudeckure CBOMCTBA a30THOM KMCIIOTHI, KAK SJIEKTPOJINTA.
35. KauecTsenHnble peakiuu Ha Gpocdar-HoH.

36. TMonyuenue U CBONCTBA YTOJLHON KUCIIOTHI.

37. KayecTBeHHas peakuus Ha KapOOHAT-HOH.

38. [IponyckaHue yriekucioro raza 4epe3 pacTBOp CHIJIMKaTa HATPUA.
IIpakTiueckue padoThI

2. VI3y4eHne CBOMCTB COJISIHOM KHMCIIOTEHL.

3. 3yuenue CBONCTB CEPHOM KHUCIIOTHL

4. TlonyyeHre aMMHaKa U U3yYEHHUE €r0 CBOKCTB.

5. IMonyueHue yriaeKkucIoro ra3a u n3y4eHue ero CBOMCTB.

MeTta/jibl M UX COEUHEHUS

ITonoxxenue mertamioB B Ilepuoguueckoin cucreme xumuueckux sneMeHToB /. M. Menneneena,
CTPOCHUE HX aTOMOB W KpPHUCTAUIOB. MeTajuiMueckas CBSI3b W METAJUIMYECKas KpHUCTaJUIMYecKast
pemérka. Ou3nueckre CBONCTBA METAIJIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTh, OTPAXKAOIIIAsL CIIOCOOHOCTb,
MIaCTUYHOCTh. CIUTaBbl YEPHBIC U IIBETHHIC.
Meramibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMHUYECKUHN Pl HaNpsbKeHUW. B3anmojelicTBre METamioB C
HeMeTaJUIaMH, OKCHIaMH, KUCIIOTaMH, COJISIMHU. AJTFOMUHOTEPMHS.
CtpoeHre aTOMOB M MIPOCTHIX BEUIECTB IMIETOYHBIX METAUIOB. 3aBUCUMOCTh (PU3NYECKUX H XUMUYECKUX
CBOWCTB MIEJIOYHBIX METAUIOB OT 3apsoB siAep WX aroMoB. OKCUABI M THUAPOKCHUIBI IIEIOYHBIX
METaJUIOB, WX IMOJIyYEeHUE, CBOWICTBA, NpUMEHEHUE. BakHeWlue CcoJId MIENOYHBIX METauIOB, HX
3HAYEHUE B )KMBOW M HEKMBOUW MPUPOJIE U B )KU3HU YEIIOBEKA.
CtpoeHre aTOMOB M TMPOCTHIX BEMIECTB IIEIOYHO3EMEIbHBIX METAIJIOB. 3aBUCUMOCTH (PU3UYECKUX H
XUMUYECKUX CBOWCTB IIEIIOYHO3EMENBHBIX METAJIOB OT 3apsAIoB sjaep UxX aroMoB. OKCHABl H
TUAPOKCHU/IBI IIEIOYHO3EMENBHBIX METANIOB, UX TOJy4eHHE, CBOWCTBAa M NpHUMEHEeHHe. Baxueime
COJIM IIEJIOYHO - 3€MEJIbHBIX METAUIOB, X 3HAYCHHE B MPUPOJE M KU3HHM 4YeloBeka. KapOoHaTel u
THJIPOKAapOOHATHI KaJIBIIHA.
XKéctkocTh BOABI: BpeMeHHas W nocTosiHHas. CrocoObl yCTpaHEeHUs BPEeMEHHOU KECTKOCTU. CrocoObI



yCTpaHEHUs] NOCTOSSHHOW kEcTKkocTU. MonuThl. CoenMHEHUs allOMUHHUS B IpPUpPOAE. XUMUYECKUE
cBoiicTBa amomMuHMs. OCOOEHHOCTH OKCHJIa U TUIPOKCHUIA aTIOMUHUS KaK aM(OTEPHBIX COECTUHEHUII.
Baxneiimme conu amroMuHUS (XJIOpUI, Cyibdar).
OcobGenHocTu cTpoeHHs atroMa xene3a. JKenezo B mpupoze. Baxkneitmme pynbl sxene3a. OKCHUIBI U
rugpokcub sxenesa (I11) u xxenesa (111). Conu xenesa (1) u xenesa (111). OOHapykeHHEe HOHOB KATHOHOB
JKene3a B pacTBOpe. 3HAUEHUE COCIMHEHUN Kene3a.
Koppo3ust xumMuyeckass ¥ 3JIEKTPOXUMHUYECKas. 3allMTa METAJIIOB OT KOppo3uu. Meraisl B IpUpojie: B
cBOOOAHOM BHJE U B Buie coeauHeHuid. [lonstue o mertammypruu. YEpHas ¥ LBETHas METaJLTyprusl.
[TupomeTanmyprusi, TUAPOMETAJULYprus, 3JjeKTpoMmeramtyprus. Jlomennsiii mpouecc. Ilepepaborka
YyryHa B CTajlb. JJIEKTPOJIN3 PaCIlJIaBOB.
Jemoncrpanuu

BzaumopeiictBue HaTpus, TUTUA U KaJIbLUs C BOJOM.

['openue HaTpusi, MarHus u ’keiie3a B KUCIOPOJE.

Bcenplmka TEpMUTHOM CMECH.

BzaumopeiicTBue cMecH MOPOUIKOB CEPHI U KENE3a, IUHKA U CEPBI.
B3auMopeiicTBre alntoMUHUS ¢ KUCIIOTaMU, 111€JI09aMU U BOJIOH.
B3anmozenicTre xkenesa 1 MEH € XJIOPOM.

B3aumopelicTBiie MeIu ¢ KOHIICHTPHUPOBAHHOW CEPHOW KHCIOTOW M Aa30THOW KHCIJIOTOU
(pa36aBIeHHOM U KOHIICHTPUPOBAHHOM ).

Oxpacka mIaMeHy COeAMHEHUSMHU LIEJIOYHBIX METAJUIOB.
Oxkpacka m1aMeHu COeAMHEHUSIMU IETOUHO3EMENbHBIX METAJUIOB.
["amenue n3Becty BOIOM.
[TosrydeHne sx€cTKOM BOJBI B3aUMOJEHCTBUEM YIJIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOZOM.
VYcerpanenue BpeMeHHOM KECTKOCTU KUTISTYEHUEM U I00aBKOW COJIBI.
YcTpaHeHue MOCTOSHHOM JKECTKOCTH I0OABKOMW COJIBI.
W OHUTBI ¥ IPUHIUI UX ACUCTBUS (BUIEO()PArMEHT).
Konnekuus npupoJHbIX COEAUHEHUH aIFOMUHUS.
BuneodpparmenTs! u cnaiiapl «OKCHI aTIOMUHUS U €T0 MOAU(DUKALIAN.
[Tonmyuenne aMm(poTepHOro THAPOKCH A ATTFOMUHMS U UCCIIEJOBAHUE €TI0 CBOMCTB.
Komnekuust «XuMU4eCKHe HICTOYHUKHU TOKay.
Pe3ynpTaThl AMUTENBHOTO 3KCHEPUMEHTAa IO H3YYEHHIO KOPPO3MM CTaJbHBIX H3IEIUN B
3aBUCHUMOCTH OT YCJIOBHH ITPOLIECCOB.
Boccranosnenne meau u3 okcuaa meau (1) Bogopomgom.
Buneodparments! u cnaitnel « Ipou3BoaCTBO UyryHa U CTaIny.
Buneodparments! u cnaiinel «M3ae1ust U3 4yryHa u cTaamy.
Buneodpparments! u ciaiibl «I[Ipon3BoACTBO alFOMUHUSD.

JlaGopaTopHbIE OBITHI

39. BsanmoseiicTeue xenesa ¢ pactBopom cyibgara meau(Il).

40.TlonyueHre U3BECTKOBOM BOJIBI U OMBITHI C HEM.

41.TTonyuenue ruapoxcuaos xeneza(ll) u (I11).

42.KaueCTBEHHBIE PEAKIINK HAa KATHOHBI JKENe3a

[TpakTryeckue paboThl

6. Tlomy4eHue KeCTKON BOJBI M CIIOCOOBI €€ YCTPaHEHHS.

7. PeleHue 5KCIIEpUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTauib.

XuMHus U OKpY:KA0OIIAs cpeaa.

Crpoenue 3emuu: sIpo, MaHTHUsS, 3€MHas Kopa, UX XHUMHYeckui cocrta. Jlutochepa u eé

XUMUYecKuil coctaB. Munepansl. Pynbl. Ocagounsie nopoabl. [lone3nble nckomaemble. XUMUYECKUN
cocTaB TuIpocdepsl. XUMHUUECKHUI COCTaB aTMOC(epHI.
VICTOYHHMKHM XMMHUYECKOTO 3arpsi3HEHHsI OKpYKarole cpensl. [ 106anbHbIe 9KOJIOTHYECKUE MPOOIEMBI
YeJloBE€YEeCTBA: MAPHUKOBBIA 3((EKT, KHUCIOTHBbIE [JO0XKAHW, O30HOBbIE [bIphl. MexayHapoaHOe
COTPYIHUYECTBO B O0JIACTH OXpaHbl OKPYXKAIOMIEH CpeAbl OT XUMUYECKOTO 3arps3HeHms. «3enéHas
XUMUS.



JleMoHCcTpauu

Buneopparmentst u cnaiinel «CtpoeHne 3emMiu U e€ XUMUYECKH COCTaBy.
Komrekuyst MUHEPAIOB ¥ TOPHBIX TOPOL.
Komnexkuus «Pyasl MeTaoy.

BI/II[CO(bpaFMeHTBI n CJ'I&fI,Z[BI «I'mobGanpHBIe YKOIOTHYECKHE HpO6J’I€MBI YEJIOBCUECTBaA».
Ha6ODaTODHBIe OITBITHI

43. Usyuenue rpaHura.

O0001eHNe 3HAHNH 0 XUMMHU 32 KYPC OCHOBHOM HIKOJIBI.
HoaroroBka Kk OCHOBHOMY IroCcyJapCTBEHHOMY K3aMeHY.

CrpoeHue atomMa B COOTBETCTBUU C TIOJIOXKEHHUEM XHMHUYECKOro »sJjeMeHTa B I[lepmoanueckoii
cucreme. CTpoeHuUe BEIIEeCTBA: XUMHUYECKasl CBSA3b U KPUCTAJUIMUECKHUE PEIIETKU. 3aBUCUMOCTh CBOICTB
00pa30oBaHHBIX JJIEMEHTAMU TWPOCTBHIX BEMIECTB (METaUIOB, HEMETaNIOB, OJaropoJHBIX Ta30B) OT
noJioxkeHus sneMeHToB B [leproguueckoii cucreme. TUonorus HEOPraHMYECKUX BEIIECTB, JEJICHUE UX
Ha kjaccel U rpymnnsl. lIpencraBurenu. IIpu3Haku M ycinoBUS IPOTEKaHUS XMUMHYECKUX PEaKLUH.
Tunonoruss XUMHUYECKUX peakUuil MO pPa3IUYHbIM OCHOBaHUSM. Peakium HMOHHOTO OOMEHa.
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

XVUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XHWMHUYECKHUE CBOMCTBA COJIEOOpa3yIOIInuX
OKCHJIOB, THIPOKCHIOB (OCHOBAHHIA, KUCIIOT U aM(OTEPHBIX THAPOKCUIIOB), COJICH.

6. YueOHO-TEeMAaTHYECKU I IJIAH

Ne HaumeHnoBanue pasnienos (Tem) KonuuectBo B Tom uncie Ha npoBeeHue
94acoB MO [pakTrueckux KoHTposbHBIX
porpaMme pabot pabor

8 Kknacc
1. | HauanbpHble MOHATHS U 3aKOHBI XUMUHU 21 2 1
2. | Baxneiinme MIPEACTaBUTEIN 20 3 1
HEOPraHUYECKHX BEIIECTB.
KonnuecTBeHHBIC OTHOIICHHSI B XUMHH.
3. | OcHOBHBIE KJTaCChl ~ HEOPTaHWYECKUX 11 1 1
COCITMHCHUH.
4. | Tlepnopnueckuii 3aKOH u 8 0 0

[lepuoauueckass cucTeMa XUMHUYECKUX
snemenToB J[. . MeHgaeneeBa u
CTPOEHHUE aTOMa.

5. | Xumnyeckass  cBa3b.  OKHUCIUTENTBHO- 10 0 1
BOCCTaHOBUTEJIbHBIE PEAKIINU.
Hroro 70 6 4
9 Kknacc
1. | IToBTOpeHue u 0600IIEHHE CBEACHUH IO 5
Kypcy 8 kiacca. XUMHUYECKHE peaKitu.
2. | XuMH4ecKkre peakliuu B pacTBOPaX. 10 1 1
3. | Hemeraiuiel ¥ ©X COEIUHEHNS. 26 4 1
4. | Metamisl ¥ UX COSIUHEHHS. 17 2 1
5. | Xumus u oxpyskaromias cpeza. 2 0 0
6. | O6oOmIeHHe 3HAHHUI O XUMHHU 32 KypC 8 0 1
ocHOBHOM mkoiel. IloaroroBka k
OcHOBHOMY rOCyJJapCTBEHHOMY
sk3ameny (OI'D).

Hroro 68 7 4




7. YueOHO-MeTOANYECKOE 00ecnedeHne Kypca XMMHUHU
OCHOBHOM 00111€00pa30BaTEJILHOM IIKOJIbI

YMK «Xumusa. 8 knaccy
1. Xumus. 8 knacc. YueoHoe nmocodue (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, C.A. Ciankos).
2. Meroaunueckoe nocodue. 8 kiacc (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. Cnankos).
3. Tlporpamma kypca xumuu ans 7—9 kiaccoB o0meodpazoBaTenbHbIX yupexaenuit (aBropel O. C.
I"a6puensu, 1. I'. Octpoymos, C. A. Cnaakos).
4. IlpoBepouHble 1 KOHTPOJIbHBIE paboThl. 8 kiacc (aBTopsl O. C. I'abpuemnsn, U. B. Tpury6uax).
5. Xumus B TeCcTax, 3aa4ax u ynpaxaeHusx. 8 kiacc (aBropsl O. C. 'abpuensu, U. B. Tpury6yak).
6. DnekrponHas Gpopma yueOGHOTo HOCOOHS.

YMK «Xumusa. 9 knacc»
1. Xumus. 9 knacc. YueoHoe nmocodue (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Ciankos).
2. Meroaunueckoe nocodue. 9 kinacc (aBropsl O. C. I'abpuensu, .I'. Octpoymos, C. A. Cnaakos).
3. Tlporpamma kypca xumuu ans 7—9 kimaccoB o0meodpazoBaTenbHbIX yupexaenuit (aBroper O. C.
["a6puensin, U. I'. Octpoymos, C. A. Cnagkos).
4. TTpoBepouHbie U KOHTPOJIBHBIC paboThl. 9 kacc (aBropel O. C. 'abpuensn, U. B. Tpury0yak).
5. XuMmus B TecTax, 3aa4ax u ynpaxsaenusx. 9 knacc (aBropsl O.C. 'abpuensu, 1. B. Tpuryouax).
6. DnekTponHas popMa ydeOHOTO TOCOOHSL.

HNHuTepHeT-pecypcesbl:
1. http://www.alhimik.ru. TIpencTaBieHsl cienyromye pyOpUKU: COBETH AOUTYPUCHTY, YIUTEIIO XUMUH,
CMPaBOYHHUK (OYCHBb OOJIbINAS MOJO0PKA TAOJMII M CIPABOYHBIX MAaTEPUAIIOB), Becéasi XMMHs, HOBOCTH,
OJIMMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYECKMX CBEIECHUN).
2. http://www.hij.ru. Xypuan «Xumust ¥ KH3HBY» MMOHATHO W 3aHUMATEIBHO PacCKa3biBaeT 000 BCEM
HUHTEPECHOM, YTO IPOMCXOJUT B HAYKE M B MUPE, B KOTOPOM MBI KUBEM.
3. http://chemistry-chemists.com/index.html. Dnektponubiii KypHan «XUMHKH ¥ XHMHSD», B KOTOPOM
IPEJICTABICHO MHOXECTBO OIBITOB II0 XHMHH, 3aHHMATECIIbHON HH(GOPMAIMH, [TO3BOJISIONICH YBIICYb
YYCHHUKOB SKCIIEPUMEHTATIBHOM YaCThIO PEIMETA.
4. http://c-books.narod.ru. BceBo3morkHas turepatypa mo XUMHUH.
5. http://www.prosv.ru/. TlocoOust ansi ydamuxcs, B TOM YHCJI€ M JUISI TOATOTOBKHM K HMTOTOBOM
arrectanuu (OI'D u EI'D), meroaudeckue nmocoOust il yUUTeNel, HAyIHO-TIOMYJISIpHAs JIUTepaTypa 1o
XUMHH.
6. http://1september.ru/. XXypuan s yuutesnei U He TOIbKO. BOJbIIOE KOJHYECTBO PabOT YYCHHUKOB, B
TOM YHCJIC U UCCIIEA0BATENbCKOTO XapaKkTepa.
7.  http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOJBHBIA MOPTad CO CCHUIKAMH Ha
00pa3oBaTeNbHbIC CANThI IO XUMHH.
8. www.periodictable.ru. COopHuk crareii 0 XUMHYECKHX OJJIEMEHTAaX, WJUTIOCTPUPOBAHHBIHN
9KCIICPUMEHTOM.

MarepuaibHO-TeXHHYeCKoe 00ecrieyeHre KAaOUHeTA XUMHUH:

Ilepeuens nabopamopnozo 06opyodosanus, npu 6bINOJIHEHUU NPAKMUYECKUX PAOOM RO XUMUU
3a Kypc OCHOGHOU 00ujell WKobl.
1.O0opynoBanue:

e Odbopynosanue unpposoii 1adoparopuu «Touka pocray.

e MukponabopaTopusi XMMUYECKas;

e MPOOUPKHU CTEKIISTHHBIE;

e  KOJOBI KOHUYECKHUE;

e CTakaHbl CTEKJITHHBIE Ha 50 MIT;

e  TAJIOYKH CTCKJISTHHBIC;

e TpyOKH COENMHUTENbHBIE: CTEKIISTHHBIE, PE3HHOBBIC;

e MPOOKHU PE3UHOBBHIE;

e  CIIUPTOBKU;

e TIPOOHMPKOJECpPKATEIH;

e  IITaTUB J1JAOOPATOPHBIN;

e INTATHB JJI POOUPOK;


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 CTEKJISTHHAS,
unbTp;

CIIHYKH;

acOecToBas CETKa;
JIy4UHKU.

2.PeakTHUBLIL:

KHUCJIOTBI: COJISIHAsA, CEpHasi, a30THAS;

MIETIOYH: THIPOKCU] HATPUSI, THIPOKCHUI KaJbIINS;

ocHoBanust: Tuapokcun meau (1) , ruapoxcu xenesa (I11);

coiu: KapOoHAT Kamblusi, xyopua Hatpus, ximopua menu (II), HuTpat cepebpa, xmopun OGapwus,
KapOOHAT HATPHs, XJOPHJ ATOMUHUS, MIEPMAHTAaHAT Kajus, HUTPAT Kajdus, MEIHBIH Kymopoc,
cynbar sxemeza (II), cympdar mumHka, cynepdocdar, amMmMuayHas CeIUTpa, MOYCBHHA
(xapbaMu ), XJIOPHU Kaus, CylIb(ar HATPHsl, CHIIMKAT HATPUs, CyIb(aT alTlOMUHUS;

NPOCTHIC BEIIECTBA: YT OJIb, ITUHK, XKeJIe30, AIFOMUHUI, MarHUH, Me/lb, CBHHEII,

CJIO’KHBIE BEILIECTBA: MpaMop, caxap;

WHIUKATOPBL;

oxcusl: meau (1), okena mapranmna (1V);

3.0Opranuveckue BeIecTBa:

COJIM: aleTaT HaTpHsl, (DEHOJIAT HATPHS,

KHUCJIIOTHI: YKCYCHEUI KHCJIOTA, MypaBI)I/IHaSI KHCJIOTa, OJICUHOBAA,
CIIMPTHI: 3TAHOJI, H30IIEHTHIOBBIH, TTIUIIEPUH, IIPOIAHOI;
OcH3011, PEHOIT;

YIJIEBOJIBI: KpaxMaJl, IIIF0K03a, caxapo3a.

4 Monenu:

HaGops! Moernelt aToMOB /17151 COCTABJICHUS ILIAPOCTEPXKHEBBIX MO/IEIeH MOJIEKYJI;
Kpucrammueckue penieTku cosen.

5. YueOHple MOCOOHS HA IIEYATHOM OCHOBE:

Ilepuonuueckas cucrema xummuueckux 3nemMeHToB J[.M.MeHnneneena;
Tabnuia pacCTBOPUMOCTH KUCIIOT, OCHOBAHUH COJICH;
DNEKTPOXUMHUECKUN Psii HAPSYKEHUI METalIOB;

HaGops! Tabnuir k ypokam.

Dnekmpounvie uz0anus:

1.

N

ok w

©CONDUTA WN

Kommnexkt nndpobix oOpazoBatenbHbIx pecypcoB. ['abpuensn O.C. Xumusa. 8-11 k1. OO0
«/poda» 2007.

OnexrponHas oubnmoreka «I[IpocBemenne». «Xumus. 8 kimaccy. MynpTUMenuitHoe y4ueOHOE
mocobue HOBOTO 00pasIia.

YueOHoe anekTpoHHoe u3nanue «Xumus (8-11 knacc). BupryanbHas mabopatopush»

1C: Penerurop. Xumus.

CamoyuunTens. Xumus s Beex — XX1. Pemenue 3anau.

KomnbroTepHsle npe3enTtanuu B popmare Ppt.

B kabuneme xumuu o0a3amenvHo 007151cHa ObIMb AnmMeyKa, 8 KOMOPYIo 6xX00am:

. KryT kpoBoOCTaHaBIMBAIOIIUH, pE3UHOBBIA — 1 mT.

. ITy3bIpb g nmpaa — 1 T, (runorepMuyeckuii naker — 1 mr.).

. BUHT cTepubHBIA, Mpokuit 7 X 14 cM — 2 .

. BUHT crepuibHbIif 3 X 5 ¢cM — 2 miT.

. bunT HectepubHbBIN — 1 mIT.

Canderku cTepuiibHble — 2 YII.

. Bara crepunbnas — 1 mauka.

. Jlefikonnacteipp mupuHoi 2 cM — 1 karymika, 5 cM — 1 karymika.
. BakTepuIuaHbIH JIEHKOTIIACTHIPh pa3HbIX pazMepoB — 20 mT.

10. CriuproBoit pactBop nona 5%-ubrit — 1 aakoH.

11. Boanslii pacTBOp aMMuaka (HalaTeIpHBINA CIUPT) B amiynax— 1 yi.
12. PactBop nepokcunaa Bogopoaa 3%-ueriit — 1 ym.

13. Tlepmanranar kanus Kpuctaumaeckuii — 1 yr.

14. Ananerun 0,5 r B Tabnerkax — 1 ym.

15. Hacroiika Banepuansl — 1 y.



16. Hoxnuner — 1 wir.



