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MNOACHUTEJIbHAS 3AITNCKA

PaGouast mporpamma 1mo XxumMuu s 00yqaronuxcsi 8 KJIacCOB COCTaBieHa Ha OCHOBe TpeboBaHMit
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero oOpa3oBaHus,
npejacTaBieHHbIX B DenepalibHOM TOCYIapCTBEHHOM O00pa30BaTENbHOM CTaHAapTe OCHOBHOTO
obmiero o0Opa3oBaHus, C Y4YETOM pacHpeleNEHHBIX MO KiaccaM IHPOBEpsSEeMbIX TpeOOBaHUU K
pe3ylibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs U
JJIEMEHTOB COJICPIKAHUS, MPEACTABIICHHBIX B Y HUBEPCATHHOM KOIU(PUKATOPE 10 XUMHH, a TAKXKE Ha
ocHoBe [IpumepHOil mporpamMmbl BOCHHUTAHHS OOYYarOIIMXCS MPH MOJYYEHHH OCHOBHOTO OOIIEro
obpazoBanust u cyuérom Konuenumum mnpemnomaBaHusi ydyeOHOro mpeamera «XHUMHUSA» B
00pa3oBaTeIbHBIX OpraHU3alMsIX Poccuiickoit ®denepannu, pearu3yronmx OCHOBHBIE
obmeoOpazoBarenpHbie mporpammbl  (yTB. Pemenumem Komrermn Munnpocsemieanst Poccun,

npotokod ot 03.12.2019 N T1K-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOT' O IPEJIMETA «XUMMWS»

Bxuian ydyeOHoro mpenmera «XuMmus» B JOCTHIKEHHE LieJe OCHOBHOrO oO0IIero oopazoBaHUs
00yCIIOBJICH BO MHOTOM 3HAUYE€HUEM XUMHUYECKOW HAYKU B IMO3HAHWW 3aKOHOB IIPHPOJIBI, B PA3BUTHH
MIPOM3BOIUTENBHBIX CHJI OOIIECTBA U CO3JaHIH HOBOI 0a3bl MAaTePUAIbHON KYIbTYPHI.

XUMHS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK paclpoOCTpaHuia CBOE BIMSHUE HAa BCe 00J1acTU
YeJI0BEYECKOr0 CYIIECTBOBAHMUS, 3ajjajla HOBOE BUJIECHUE MHUPA, CTalla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYPBI, HCOOXOJAUMBIM YCIOBUEM JKHU3HH OOIICCTBA: 3HAHWE XUMHUU CIYKHUT OCHOBOM
s (GOPMUPOBAHUS MHPOBO33PEHHS YENOBEKa, €ro MPEeICTaBICHHN O MaTepHallbHOM EIHHCTBE
MHUpPa; BOKHYIO pPOJIb WUIPalOT (HOpMHpyEeMble XHMHEH NPEICTABJICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPruu U 00 HBOJIOLMHU BEIIECTB B MIPUPOJIE; COBPEMEHHAs XMMHs HampaBlieHa Ha peIlIeHUe
IJI00aNbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEYECTBA — CHIPHEBOW, SHEPreTUYECKOH,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IpaBOOXPAaHEHUSI.

B ycnoBusix BO3pacTamomiero 3HA4eHUs XUMHH B KH3HH OOIIECTBA CYHIECTBEHHO ITOBBICHIIACH
poONib  XMMHUYECKOro oOpa3oBaHHUs. B mimaHe colManu3anuyd OHO SIBISETCS OJHUM W3 YCIOBUM
(hopMUPOBaHHS MHTEIUICKTA JIMYHOCTH U TAPMOHUYIHOTO €€ pa3BUTHS.

CoBpeMEHHOMY  YeNOBEKY  XHUMHYECKHE 3HaHWA  HEOOXOAMMBI  JUIsl  MPHOOpeTeHus
OOLIEKYJIbTYpPHOTO YpPOBHS, IO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpA3HOM KU3HU OOIECTBa, Ui OCO3HAHUS BaXKHOCTH Pa3yMHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO U 3JIOPOBBIO JPYTHX, K OKpYKaIOLIEH NpUpOJHOU cpene, JUIsi TpaMOTHOTrO
MOBEJICHUS MPU MCHOJIb30BAHUM PA3IUYHBIX MAaTEPUATIOB M XMMUYECKHUX BEIIECTB B IOBCEIHEBHOU
KU3HHU.

XuMuyeckoe o0pa3oBaHHE B OCHOBHOW INKOJE SBISETCS 0a30BHIM MO OTHOIICHHUIO K CHCTEME
o0uiero xuMudeckoro odpazoBanus. [103ToMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO pEalu3yeT
MpHUCyIIHe O0leMy XUMHUYECKOMY OOpa30BaHHUIO KIIIOYEBBbIE IIEHHOCTH, KOTOPBIE OTpPa)karoT
roCy/lapCTBEHHbIE, OOILECTBEHHbIE M WHIUBUAYyaJIbHbIE MOTPEOHOCTH. OTUM OIpeleseTcs
CYUIHOCTh OOIIei cTparerud OOY4eHHs, BOCIHMTAHUS W Pa3BUTHUS OOYUYAIOIIUXCS CPEeICTBaMU
y4eOHOro npeamera «XUuMHUs».

Wzyuyenne mnpemmera: 1) cmocoOCTByeT peanu3aldd BO3MOXXHOCTEH [UIsi CaMOpa3BUTHS U
(hopMHUpOBaHHS KYJIbTYpPHl TUYHOCTH, €€ 001Iel 1 (HYHKIIMOHATLHON IPAMOTHOCTH; 2) BHOCUT BKJIA
B (opmupoBaHWE MBIIUIEHUS W TBOPYECKHX CHOCOOHOCTEH TMOJPOCTKOB, HABBIKOB HUX
CaMOCTOSITENIbHOM y4yeOHON N1eATeNbHOCTH, IKCHEPUMEHTAIbHBIX U HCCIEIOBATEIIbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B TIOBCETHEBHOM JKU3HM, TaK U B MPOPECCUOHANBHON AESITETbHOCTH; 3) 3HAKOMHUT
co cnenupuKONd HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI 1LI€JIOCTHOTO B3IJIAJa Ha €IUHCTBO
MIPUPOJBI M YEJOBEKA, SBISETCS OTBETCTBEHHBIM ATarioM B (hOPMHUPOBAHHH €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH TIOJIPOCTKOB; 4) CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K
€CTECTBEHHO-HAyYHbIM 3HAaHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOHM BKJaJ B HKOJIOTHYECKOE
o0pa3zoBaHME MKOJILHUKOB.



Ha3panuble HampaBieHus B OOYYEHHH XUMHU OOECIEUMBAIOTCSA CHEIU(PHUKON COJEpKAHUS
IpeaMeTa, KOTOPBIN ABISETCS Ne1arornueck aJaTHPOBAHHBIM OTPaKEHUEM 0a30BOI HAyKH XUMHH
Ha OIPEIEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc XuMuHM OCHOBHOM WIKOJBl OpPUEHTHPOBAH HA OCBOCHHME OOY4YaIOUIMMHUCA OCHOB
HEOPTraHNYECKOW XUMHUH U HEKOTOPBIX MOHITHIA U CBEACHUN 00 OTIEIBbHBIX 00BEKTaX OPraHUYECKOM
XUMHH.

CrpykTypa coaepxaHus mpeaMera chOpPMHpPOBaHA HAa OCHOBE CHUCTEMHOTO IMOJXOAa K €ro
n3ydyeHnro. ConepaHue CKIaJbIBAETCS U3 CUCTEMBI IIOHATUN O XUMUYECKOM JIEMEHTE U BELIECTBE
U CHUCTEMBI MOHATUH O XMMHUYECKON peakiuu. O0e 3TH cUCTEeMBbl CTPYKTYpHO OPIaHHU30BAHBI IO
IPUHLMITY IOCIEAOBATEIBHOIO PA3BUTHS 3HAHMNM HAa OCHOBE TEOPETHYECKHUX IPEACTaBICHUN
Pa3HOr0 YPOBHS: AaTOMHO-MOJIEKYJISIPHOI'O YYE€HHMS KaK OCHOBBI BCErO €CTE€CTBO3HAHUS, YPOBHS
Ilepuognueckoro 3akoHa JI. M. MenzaeneeBa Kak OCHOBHOIO 3aKOHA XMMHH, YYEHHMS O CTPOCHUU
aTOMa U XHUMHUYECKOW CBSI3U, IMPEACTABICHUM OO0 3JIEKTPOJIMTUYECKOW MCCOLMALMU BELIECTB B
pacTBopax. TeopeTHdecKue 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKH IIOJYYCHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATEILHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOTHSIS
(GyHKIMN OOBSACHEHHS M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH NPAKTHUYECKOIO
IIPUMEHEHHUS U MTOIYYEHUS U3y4aeMBbIX BEILECTB.

Takass opraHuzamus CofepKaHUs Kypca CIIOCOOCTBYET — IPEICTABICHUI0  XHUMHUYECKOH
COCTABJLIIOLIEH HAay4YHOW KapTMHBI MHpAa B JIOTMKE €€ CHCTEMHOW MNpupoabl. Tem caMbIM
obecreynBaeTcsi BO3MOXKHOCTh (DOPMUPOBaHUS y OOYyYaroIUXCs LIEHHOCTHOIO OTHOIIEHUS K
HAay4HOMY 3HAaHHIO M METOJaM II03HAaHMsA B HayKe. BakHO Takke 3aMEeTHTbh, YTO OCBOCHHE
COIEp)KaHus Kypca IIPOMCXOAUT C IIPUBJICYCHUEM 3HAHMW U3 paHee MH3YUYCHHBIX KYPCOB:
«Okpyxaromui Mup», «buonorus. 5—7 knaccb» u «Pusnka. 7 Knacey.

HEJU U3YUEHUSA YYEBHOI'O NIPEJIMETA «XUMMWS»

K HanpaBieHWIO TEPBOCTEIICHHON 3HAYMMOCTH TIPH peaau3alliid 00pa3oBaTENbHBIX (YHKITUH
npenMera «XUMHs TPAJAULUOHHO OTHOCAT (JOPMHUpPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAayKH Kak
00J7acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUICCKON NEATEIHbHOCTH YEJIOBEKAa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOW KYJBTYpHL. 3ajaya IMpeaMeTa COCTOMT B (OPMUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUM — BaKHEHIIMX (DAKTOB, MOHATHUMA, 3aKOHOB M TEOPETHUYECKUX TOJOKECHHM,
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, si3blKa HayKH, 3HAHUH 0 HayYHBIX METOJIaX
M3y4YeHUs BEIIECTB M XUMHUYECKUX PEAKIUH, a Takke B (OPMHUPOBAHUM U PA3BUTHUH YMEHUU U
CrOCOOOB  JI€ATENbHOCTH, CBS3aHHBIX C IUITAHUPOBAHUEM, HAONIOJCHHEM U TPOBEICHHEM
XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJIEHUEM MpaBMiI O€30mMacHOro oOpaleHusi ¢ BEIIeCTBAMU B
MMOBCEAHEBHOM KU3HU.

Hapsiny ¢ >Tum 1ienu u3ydeHus mpeaMeTa B IporpaMMe YTOUHEHBI B CKOPPEKTHPOBAHBI C YYETOM
HOBBIX MPHOPUTETOB B CUCTEME OCHOBHOTO 00ImIero obpazoBanus. Ceroans B 00pa3oBaHUU 0C000
3HAUMMOW TPU3HAETCS HAMPABIEHHOCTh OOy4YeHHs Ha pa3BUTHE W CaMOPAa3BUTHE JIMYHOCTH,
(dbopMupoBaHue €€ UHTEIJIeKTa U 001Iel KynbTypbl. OOydueHne YMEHHIO YUYUTHCS U MPOJI0JIKATh CBOE
o0Opa3oBaHHE CaMOCTOSTEIbHO CTAHOBUTCS OJTHOM M3 BaKHEUIIUX (QYHKIMN y4EOHBIX MTPEIMETOB.

B cBA3uM c 3TMUM Ipu H3y4YEHUH MpeIMeTa B OCHOBHOM IIKOJE JOMUHUPYIOIIEE 3HAYEHUE
MPUOOpPENTN TaKue 11T, KaK:

dbopMUpOBaHHE WHTEIEKTYaIbHO pPAa3BUTOW JUYHOCTH, TOTOBOH K caMOOOpa3oBaHMUIO,
COTPYJHUYECTBY, CAaMOCTOSITEIbHOMY MPUHSTHIO PEIICHUA, CTOCOOHON aIanmTHpPOBAaTHCS K OBICTPO
MEHSIFOLIUMCS YCIIOBUSIM JKU3HU;

HaIPaBJIECHHOCTh OOYYEHHSI Ha CHCTEMAaTHYECKOE MPHUOOIICHHE YYaIIUXCs K CaMOCTOSTEIbHON
MO3HABATENIBHON JEATENbHOCTH, HAYYHBIM METOJIaM IIO3HaHUsA, (DOPMHUPYIOMIUM MOTHBAILUIO H
pa3BUTHE CIOCOOHOCTEN K XMMUH;

o0ecrieyeHne yciIoBHiA, CIOCOOCTBYIOLIMX MPUOOPETEHUIO 00YUYAIOIIUMUCS OIbITa pa3HOOOpa3HOM
NESATEeTPHOCTH, TO3HAHWS W CaMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMITETEHIIH),
HMMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJIsl PA3JIUYHBIX BUOB JIESTEIIBHOCTH;



¢dopmMupoBaHHE yMEHUI OOBACHATH U OLIEHUBATH SBJICHHS OKPYXAIOIEro MHpa Ha OCHOBAHUU
3HAHWU U OIIBITA, NOJYYEHHBIX IIPU U3YYECHUU XUMUU;

dopmupoBaHne y OOy4YalOMIMXCS TYMAHHUCTHYECKUX OTHOIICHUH, IMOHMMaHUS IIEHHOCTH
XUMUYECKUX 3HAHUM JUId BBIPAOOTKM SKOJOIMYECKH L€JIeCO00pa3sHOro IOBEAEHUS B OBITY HU
TPYIOBOM IEATEIBHOCTU B LEAX COXPAHEHUS CBOETO 3/I0POBbs M OKPYXKAIOLIEH IPUPOJHOU CpEebl;
pa3BUTHE MOTUBALMU K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOCHHSI OOIIEYETOBEYECKHX LEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis u
HaIIPABJICHHOCTH JAJILHEUIIETO.

JIMYHOCTHBIE, METATTIPEJIMETHBIE U IIPEAMETHBIE PE3YJIbTATbI
OCBOEHMUSA KYPCA XUMHUHU

ITo 3aBepiIeHNIO Kypca XMMUHU HA Tarie OCHOBHOTO 0011er0 00pa30BaHuUs BBITYCKHUKH
OCHOBHO ILIKOJIBI IOJKHBI OBJIAJIETh CIEAYIOIUMHU Pe3yIbTaTaMU

1. JInyHoCTHBIE pe3yJbTaThI:
1) ocosnanue cBoell 3THHYECKOW NMPHHAUICKHOCTH, 3HAHUE UCTOPHU XUMHUH U BKJIAJIA POCCUIICKOM
XMMHUYECKOH HAYKH B MUPOBYIO XUMHUIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHUS K MMO3HAHHMIO XUMHH; TOTOBHOCTH M CIIOCOOHOCTH
yJaluxcs K CaMOpa3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE M3YYEHHBIX (aKTOB, 3aKOHOB U TEOPH
XMMHHU; OCO3HAHHOT'O BBIOOpA M MOCTPOEHUE HHAMBUYaIbHOIM 00pa30BaTeNbHOM TPAEKTOPUHY;
3) ¢opmuposanue UEIOCTHOW €CTECTBCHHO-HAYYHONW KAPTUHBI MHpA, HEOTHEMIICMOW YacCThIO
KOTOPOH SIBJIETCS] XUMHUECKasi KapTUHA MUPA;
4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHON
IIPAKTUKH, B TOM YHUCIIE U XUMUYECKHM;
5) ocsoenue conmanbHBIX HOPM, TIPABHJI MTOBEACHUS, pojiel U (GOpM COIMATIBHOM KU3HH B COLIMYME,
NPUPOJE M YACTHOW >KM3HHM HA OCHOBE JKOJOTHMYECKOW KYJIBTYpHl M 0€30macHOTO OOpamieHHs c
BEIIECTBAMH U MaTepHAJIaMU;
6) popmuposanue KOMMYHUKATUBHONW KOMIIETCHTHOCTH B OOILIICHUHM CO CBEPCTHUKAMH U B3POCIBIMU
B TIpoliecce 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJE3HON, YIEOHO-UCCIe0BATEIHCKON, TBOPUECKON U
JPYTUX BUJOB JACATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

2. MeTanpeaMeTHbIEe Pe3yJbTAThI:
1) onpedenenue ueneit cOOCTBEHHOTO 00YYEHHUsI, TOCTAHOBKA M (HOPMYJIMPOBAHUE JUIS ceOsi HOBBIX
3ajauy;
2) naianuposanue MyTel TOCTHKEHUS JKEIAeMOT0 pe3yybTara 00y4YeHUS] XUMHU KaK TEOPETHYECKOTO,
TaK U SKCIIEPUMEHTAJIbHOIO XapaKTepa;
3) coomHecenue cBOUX ICHCTBUIA C MIIAHUPYEMBIMH PE3YIIbTaTaMH, OCYWecmeieHue KOHTPOIIS CBOeH
JeSITeNbHOCTH B TIPOLIECCE JIOCTHKEHUS pe3ylbTaTa, onpeoeneHue CHOCOOOB IeHCTBUH IpH
BBIMOJIHEHUH JTa0OPAaTOPHBIX U MPAKTUYECKUX pabOT B COOTBETCTBUM C MpaBUJIAMH TEXHUKH
0e30I1aCHOCTH;
4) onpedenenue WCTOYHUKOB XHMHUECKOW HH(OpMALUM, MOIYyYCHHE M aHauu3 e€, Co3/aHue
MH(OPMAIIMOHHOTO MPOJYKTA U €r0 Mpe3eHTallNs;
5) ucnonv3oeanue OCHOBHBIX WHTEIUICKTYaJbHBIX OIEpALlMil: aHAIW3a W CHHTE3a, CPABHEHHS H
cucTeMaTh3aluu, O0O0OIIEHUsI U KOHKPETHU3AlUH, 6blasleHue TMPUIMHHO-CIEICTBEHHBIX CBS3eH U
nocmpoenue JIOTUYECKOTO PAaCCYKICHHUS U YMO3aKIIOUeHHs (MHIYKTHBHOTO, JEJYKTUBHOTO U IIO
aHAJIOTHH) Ha MaTepualie €CTeCTBEHHO-HAYYHOI'O COJCPKAHHUS;
6) ymenue co3naBaTh, IPUMEHATh U MPEOOPA3OBHIBATH 3HAKM M CHMBOJIBI, MOJICTH U CXEMbI IS
peleHs yaeOHbBIX U MO3HABATEIbHBIX 33/1a4;
7) ¢opmuposanue W pazéumue SKOJOTHYSCKOTO MBIINUICHHS, YMCHHE TPHUMEHSITh €ro B
M03HABATEIbHON, KOMMYHUKAaTUBHOM, COLIMAILHOM MTPaKTUKe U PO(eCCHOHATFHOW OpUEHTAIUY;
8) cenepuposanue uneit u onpeaesIeHUe CPEACTB, HEOOXOIUMBIX JUIS UX PeaTH3aliuu.



3. IlpeameTHbIE pe3yJbTaThl:
1) ymenue o0003HAa4YaTh XWMHUYECKHE OJJIEMEHTHI, Ha3blBaTh HMX M XapaKTepPH30BaTh Ha OCHOBE
II0JIOKEHUs B nepuoandeckon cucreme /. . Menneneena;
2) ¢hopmyauposanue N3yYCHHBIX TOHSITHUN: BELIECTBO, XMMUYECKUI DJICMEHT, aTOM, MOJICKYJIa, HOH,
KAaTHOH, aHUOH, IIPOCTOE U CIOYXKHOE BEILIECTBO, XUMUYECKAs PEAKIIMS, BUABI XUMUUECKUX PEAKIIUH U
T. IL.;
3) onpedenenue o GopMyaaM COCTaBa HEOPraHMUECKMX M OPraHMYECKUX BEIIECTB, BAJCHTHOCTH
aTOMOB XMMHMUYECKUX 3JIEMEHTOB WM CTENIEHU UX OKHCIICHUS;
4) nonumarnue nHPOPMAIHH, KOTOPYIO HECYT XMMUYECKUE 3HAKU, HOPMYIIbI U YPABHEHHUS;
5) ymenue xnaccughuyuposams npocTeie (METAJUIbI, HEMETAUIbI, OJarOpPOJHBIC Ta3bl) U CIOXHBIC
(OmHapHBIE COEIMHEHHs, B TOM YHUCIIE M OKCHJIbI, @ TAKXKE THIPOKCUABI — KHCJIOTHI, OCHOBAaHMUS,
amM(OoTepHble THIPOKCUIBI — U COJIN) BELLECTBA;
6) popmyruposanue TMEPUOTMUECKOTO 3aKOHA, 0OBSCHEeHUe CTPYKTYpbl U MHPOPMALUH, KOTOPYIO
HecET Nepuoandeckas cucteMa xumuueckux auiemeHtoB JI. V. MenneneeBa, packpvimue 3Ha4e€HUs
NEPUOINYECKOT0 3aKOHA;
7) ymenue xapakmepuszosamv CTPOCHHE BEIIECTBA — BHUJbl XUMHYECKUX CBS3CH M THIIBI
KPUCTAJUNINYECKUX PEIETOK;
8) onucanue cTpoeHHs aTOMOB XHMHYECKHX DJJIEMEHTOB C MOPSAKOBBIMH HoMepamu 1—20 u 26,
omoobpadicerue UX ¢ OMOILBIO CXEM;
9) cocmagnenue HopMyn OKCHIOB XMMUYECKHUX DJIEMEHTOB M COOTBETCTBYIOLIMX UM T'HAPOKCHIOB;
10) nanucanue cTpyKTYpHBIX (HOPMYI MOJICKYJISIPHBIX COCIMHEHUI 1 (OPMYJIBHBIX SIMHHII HOHHBIX
COEZIMHEHUI! 110 BaJICHTHOCTH, CTENIEHU OKHCIICHUS WM 3apsily HOHOB,;
11) ymenue opmyrupoéams OCHOBHBIC 3aKOHBI XHMHH: TIIOCTOSIHCTBA COCTaBa BEIICCTB
MOJIEKYJISIPHOTO CTPOEHHUSI, COXPAaHEHUsI MacChl BEILLIECTB, 3aKOH ABOraipo;
12) ymenue popmynupoeams OCHOBHBIC TOJOXKEHHS ATOMHO-MOJICKYJSIPHOTO YYCHHUS M TEOPHHU
ANEKTPOIIUTUYECKON TUCCOLMALINY;
13) onpedenenue npu3HAKOB, YCIOBUHN MPOTEKAHUS M MPEKPALICHUS] XUMUYECKIX PEaKIIni;
14) cocmasnenue MONEKYISPHBIX ypPaBHEHHH XUMHUYECKUX PEAKIMH, MOATBEPKIAOIIUX OOIIHe
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX BEIIECTB U OTPAXKAIOIIUX CBSI3U MEXY
KJlacCaMH COCIUHCHU;
15) cocmaenenue ypaBHEeHHI peakiMil ¢ y4acTHEM JICKTPOJIHMTOB TAK)KE B MOHHOM (opMe;
16) onpedenenue MO XUMUYIECKUM YPAaBHCHHUSAM MPHHAIICKHOCTH PEAKIUIA K ONPENCIEHHOMY THITY
WIN BULY;
17) cocmaenenue ypaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUH C MOMOIIBI METoIa
3JIEKTPOHHOIO OanaHca;
18) npumenenue MOHSATUII OKUCICHUE» M «BOCCTAHOBICHHE» JUIS XapaKTEPHUCTHKH XHMHUYECKUX
CBOICTB BEIIIECTB;
19) onpedenenue ¢ MOMOLIBIO KAYECTBEHHBIX PEAKIMU XJIOPUA-, CYIb(haT- U KapOOHAT-aHUOHOB U
KaTHOHA aMMOHHMSI B PacTBOPE;
20) obvsicHenue BIASHUS Pa3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHIA;
21) ymenue xapaxkmepuzoéamv TOJIOXKEHUE METAIOB M HEMETAJUIOB B IEPUOJMYECKON cUCTEeMe
3JIEMEHTOB, CTPOEHHE UX aTOMOB U KPUCTAJIOB, 00IIMe (GU3NUECKHUE U XUMUYECKHE CBOMCTBA;
22) 0bvscHeHue MHOTOOOpa3Hsl TPOCTHIX BEHIECTB SBJICHUEM AJUIOTPOITUH C YKa3aHHEM €€ IPUYUH;
23) ycmanoenenue pasIUuUil THUAPO-, MUPO- U DIICKTPOMETAIUTYPTUH U WLIHOCMPUPOSAHUE ITUX
pasnuuuii IpuMepamMH MPOMBIIIEHHBIX CLIOCOO0B MOTYyYEHHUS! METAILIOB;
24) ymenue Ooasamwv 001yI0 Xapaktepuctuky snementoB |, 1, VIIA rpymmn, a takxke Bojgopona,
KHCIIOpOo/ia, a30Ta, cepbl, pocdopa, yriaepoaa, KpeMHUsI U 00pa30BaHHBIX UMHU MPOCTHIX BEHIECTB U



BOKHEHIINX COEIMHEHUH (CTpOeHHWEe, HAXOXKICHHE B MPHPOJC, NOIyYeHHE, (QHU3HYECKHE WU
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE);

25) ymenue onucvlieams KOPPO3UIO METAIIOB U CIIOCOOBI 3AILIUTHI OT HEE;

26) ymenue npouz6o0umv XVUMHYECKHE PACUYETHl C HCIONb30BAHUEM IOHATHH «MaccoBasi JOJIS
BEILIECTBA B CMECH», «KOJHMYECTBO BEIECTBA», «MOJIIPHBIA 00BEM» MO (opMyliaM U ypaBHEHUSIM
peakuuii;

27) onucaHue CBOWCTB U MPAKTUYECKOTO 3HAUYCHHS U3YYCHHBIX OPraHMUYECKHUX BEIICCTB;

28) evinonnenue 0003HAYEHHBIX B IPOrPaMMe SKCIEPUMEHTOB, pACno3HA8aHUe HEOPraHHMYECKUX
BEILIECTB 10 COOTBETCTBYIOLIMM IPU3HAKAM;

29) cobarodenue paBuil 0€30MACHON PadOTHl B XUMUYECKOM KaOuHeTe (J1abopaTopun).

HNJIAHUPYEMBIE PE3YJIbTATBI ObYUEHUA

BbINyCKHUK HAY4YUTCS

®  3Hamb (NOHUMAMDb).
— XHMMHYECKYI0 CHMBOJIMKY: 3HAKM XHMHUYECKUX AJIEMEHTOB, (DOPMYINbl XMMHUYECKHX BEIIECTB,
YpaBHEHUSI XUMUYECKUX PEaKIUH;
— BaXXHEHIIME XUMUYECKHUE TMOHATHS: BEIIECTBO, XUMUYECKUM DSJIEMEHT, aroM, MOJIEKYIa,
OTHOCUTEJIbHBIE aTOMHAsi M MOJEKYJSIpHAasT MacChl, MOH, KaTUOH, AHMOH, XHUMHYECKas CBA3b,
31EKTPOOTPULATEIBHOCTD, BAIGHTHOCTh, CTENIEHb OKUCIICHHUS,
MOJIb, MOJISIpHasT Macca, MOJSPHBIE 00BbEM, pAcTBOPBI, DIEKTPOIUTHI U HEIIIEKTPOIUTHI,
3IEKTPOJUTUYECKAS TUCCOLMALUS, OKUCIUTEIb U BOCCTAHOBHUTEIb, OKUCIECHUE M BOCCTAHOBIICHUE,
TETIOBOM 3P PEKT peaKIiu, OCHOBHBIC THITHI PEaKIIUi B HECOPTAHUYECKOW XUMUM;
— (hOpMYIMPOBKHM OCHOBHBIX 3aKOHOB M TEOPUN XUMHUU: aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS; 3aKOHOB
COXpaHEHHUs1 MacChl BEIIECTB, [IOCTOSHCTBA COCTaBa BEUIECTB, ABOraJpo; MEPUOAUIECKOro 3aKoHa /l.
N. MenneneeBa; TEOpUM CTPOEHUS AaTOMa M y4EHUs O CTPOCHUM BEIECTBA; TEOPHUH
JIEKTPOJIUTUYECKON AUCCOLMALMY U YUEHHUS O XUMUYECKON PEAKLINH;

®  Ha3vLIBAMD.
— XUMHUYECKHE DJIEMEHTHI;
— COEIMHEHHUs U3yYEHHBIX KJIACCOB HEOPTAHMYECKUX BEILIECTB;
— OpraHuMYecKue BellecTBa MO UX (GopMyiie: MeTaH, 3TaH, STWIEH, aleTHJIEH, METaHOJ, 3TaHoJI,
IJIMLEPHH, YKCYCHAs! KHCIIOTa, [III0K03a, Caxapo3a;

®  00BACHAMD:
— (pusmveckuii cMBICIT aTOMHOTO (TIOPSAKOBOTO) HOMEpAa XMMHUUYECKOTO dJIEMEHTa, HOMepa TPYIIIbI U
nepuoja B nepuoandeckoit cucreme . 1. MenaeneeBa, K KOTOPbIM 3JIEMEHT MPUHAJICKHUT;
— 3aKOHOMEpPHOCTHM HU3MEHEHHMS CTPOCHMSI aTOMOB, CBOWMCTB JJIEMEHTOB B IMpEAeNax MalbIX
MEePUOJIOB U A-TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX UMHU BBICHINX OKCUIOB U TUIPOKCHIOB;
— CYIIHOCTb ITpoIiecca 3JEKTPOIIUTHUECKON JUCCOIMALNU M PEaKIIMi HOHHOTO OOMEHa;

®  Xapakmepuzoeamb:
— XUMHUYECKHE dJIEMEHTHI (OT BOJIOPO/AA O KAlbLIMs) HA OCHOBE MX TMOJIOKEHUS B MEPUOIUIECKON
cucreMe XxumMuueckux anemMenToB /. . MenzaeneeBa u 0coO€HHOCTEH CTPOEHUS UX aTOMOB;
— B3aHMOCBSI3b MEXKy COCTaBOM, CTPOEHHUEM U CBOMCTBAMHU HEOPTraHUYECKHUX BEUIECTB;
— XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BELIECTB (MPOCTHIX BELIECTB —
METAJIJIOB U HEMETAJUIOB, COEIUHEHUN — OKCHUIOB, KHCIOT, OCHOBAaHUH, aM()OTEPHBIX OKCHAOB U
THAPOKCHJIOB, COJICH);

® onpedenamo:.
— COCTaB BEILIECTB 10 UX GopMysam;
— BQJICHTHOCTb U CTEIIEHN OKHCJIEHUS YJIEMEHTOB B COCIMHEHHNY;
— BUJIBI XUMHUYECKOHN CBS3U B COCTMHCHHSIX,
— THMBI KPUCTAJUTMYECKUX PEIIETOK TBEPABIX BEIICCTB;



— MPUHAJJIEAKHOCTD BEIIECTB K ONMPENCTIEHHOMY KJIacCy COCIMHEHUI;
— TUIBI XUMUYECKUX PEAKIUH;
— BO3MOXHOCTh IPOTEKAHUS PEAKIINIA HOHHOTO OOMEHa;
® CoOCmasnsmy:
— CXEMbI CTPOCHHMS aTOMOB IIEPBBIX [JBAJALIATH JJIEMEHTOB Nepuoandeckon cucremsl /J[. U.
Menneneena;
— (hopMyITBl HEOPTAHUYECKUX COSTMHEHUN N3YUYEHHBIX KJIACCOB BEIIECTB;
— YpPaBHEHUS XUMUYECKUX PEAKLUI, B TOM YHCJIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C TOMOIIIBIO
METO/1a JIEKTPOHHOTO OallaHCa;
® 0Oe30nacHo oopawamscs:
C XMMHYECKOU MOCy01 1 1a00paTOPHBIM 000pYI0BaHUEM;
®  1POBOOUMb XUMUYECKUL IKCHEPUMEHMN.:
— MOATBEPAKIAIOIMINI XUMUYECKUN COCTAaB HEOPraHUYECKUX COCAMHEHUM;
— MOATBEPAKIAOIINI XMMUYECKUE CBOMCTBA M3YUYECHHBIX KJIACCOB HEOPTAHMYECKHUX BEIIECTB;
— T0 MOJIYYEHHUIO0, COOMPAHUIO0 U PACIO3HABAHUIO ra3000pa3HBIX BEIIECTB (KHCIOPOAa, BOJOPO/IA,
YIIIEKUCIIOro Ta3a, aMMHUaKa);
— TI0 ONpeNeleHHI0 XJOpUI-, cyibdaT-, KapOOHAT-WOHOB M HOHA AaMMOHHUS C IIOMOIIBIO
Ka4eCTBEHHBIX PEaKIIUIA;
®  GLIYUCIAMD.
— MacCCOBYIO JIOJIF0O XUMHUYECKOTO JIEMEHTA 110 (hOpMYJIe COCTMHEHUS;
— MacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE;
— Maccy OCHOBHOTO BELIECTBA 10 U3BECTHOW MAaCCOBOM J0JIU IIPUMECEN;
— 00BEMHYIO JOJI0 KOMIIOHEHTA ra30BOM CMECH;
— KOJIMYECTBO BEIIECTBA, 00HEM MIIM MacCy BEIIECTBA 1O KOJUYECTBY BEIIECTBA, 00BEMY HIIU Macce
pE€areHToB, WK NPOJYKTOB PEAKIIUH;
® UCNONBL308aMb NPUOOPEMEHHbIe 3HAHUS U YMEHUs 6 NPAKMUUEeCKOU OesmelbHOCmUu U
NOBCEOHEBHOU HCUZHU:
— nans 0e30macHOro oOpalieHuss C BEHIeCTBAaMH M MaTepualaMd B TOBCEAHEBHOW JKU3HU U
IPAMOTHOIO OKa3aHUs NEPBOI MOMOIIN IIPU 0XKOTaxX KUCIOTAMHM U IIET0YaMU;
— 17151 OOBSCHEHUS OTJICIBHBIX (DAKTOB M MPUPOIHBIX SIBJICHUM;
— JI7Is1 KpUTUYECKON OIIEHKU MH(OpMAIMU O BEIIECTBAX, UCIIOIb3YEMBIX B OBITY.
BhINyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS

o XapakTepu3oBaThb OCHOBHBIE METO/bl IO3HAHMS XUMHMYECKHMX OOBEKTOB: HaOIro/eHue,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE;
. pa3nu4aTh XMMHYECKHE OOBEKTHI (B CTATHKE):

— XMMHYECKHE IEMEHTHI U ITPOCTHIE BELECTBA;
— MEeTaJUIbl M1 HEMETAJUIbl M XapaKTepu30BaTh OTHOCUTENILHOCTh NMPUHAIEKHOCTH TaKUX OOBEKTOB
K TOW WM UHOU IPYyIIE;
— OpraHN4YeCKHE U HEOPTaHUYECKUE COEANHEHHUS;
— TUJPOKCHU/IBI (KUCIOPOICOIEpKAIME KUCIOThI, OCHOBAaHUs, aM(OTepHbIE THAPOKCHIBI);
— OKCHJIBI HECOJIE0Opa3yoIIe U cojieoOpasyromue (KHCIOTHBIE, OCHOBHBIE, aM(POTEpHBIE);
— BaJICHTHOCTh U CTEIIEHb OKUCIICHUS;
— CHUCTEMaTHYeCKHe U TPUBHUAJIbHbIE TEPMUHBI XUMHUYECKOH HOMEHKJIATYpHI;
— 3HaKOBYIO CHCTEMY B XUMHUHU (3HAKU U (OPMYJIbl, MHIEKCH U KO3(PPHUIMEHTHI, CTPYKTYpHbIE U
MOJIEKYJISIpHbIE (DOPMYJIbI, MOJIEKYJISIPHBIE U MOHHBIE YpaBHEHUS peaKkluil, MTOJIHbIE U COKpaIlIEHHbIE
MOHHBIE YpaBHEHHS peaklui, TEPMOXMMUYECKHE YpaBHEHMs, 0003HAUEHMsI CTENEHU OKHUCICHUS U
3apsija MoHa B GopMyJie XMMUYECKOTO COSAMHEHHUS);

o pas3InyaTh XUMUYECKHE OOBEKTHI (B IUHAMHUKE):
— (pusnyeckre 1 XMMHYECKUE CTOPOHBI MPOLIECCOB PAaCTBOPEHUS U AUCCOLMAIINH;



— OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKI[UH U PeaKLMi OOMEHa;
— CXEMBI U YPAaBHEHUSI XUMUUECKUX PEaAKIIUil;
o COOTHOCHTB:
— DK30TEPMUYECKUE PEAKLIIUU U PEAKLIUA TOPEHHUS;
— KaTaJIMTHYECKUE U (hepMEHTATUBHBIC PEAKLIUY;
— METaJlJl, OCHOBHBIN OKCHUJl, OCHOBAaHHUE, COJIb;
— HEMETaJlJl, KUCIOTHBIA OKCHJI, KUCIIOTA, COJIb;
— CTPOCHHME aTOMa, BUJ XUMHUYECKOW CBS3M, TUIN KPHCTALIMYECKOW pEemETKH U (pu3ndecKue
CBOMCTBA BEIIECTBA;
— HaAXOXKJCHHE DJIEMEHTOB B MIPUPOJIE U MIPOMBIIIICHHbIE CIOCOOBI UX MOTYyYCHHUS;
— HE00X0IMMOCTh XUMHUUYECKOT0 ITPOU3BO/ICTBA U TPEOOBAHUI K OXpaHE OKPYKAIOLIEH Cpe/ibl;
— HeoOXOJMMOCTh IPUMEHEHHUS COBPEMEHHBIX BEIIECTB M MaTepHaloB M TpeOOBaHMH K
3JI0pOBbECOEPEIKEHUIO;

o BBIIBUTaTh U AKCIIEPUMEHTAIbHO MIPOBEPATH IMIIOTE3bI O XUMUUECKHUX CBOMCTBAaX BELIECTB Ha
OCHOBE UX COCTaBa, CTPOCHMS U IIPUHAJIEKHOCTH K OIPEEIEHHOMY KiIaccy (IpyIe) BEHIECTB;
o IIPOrHO3UPOBATh CIOCOOHOCTb BEILIECTBA HPOSIBIISATH OKHCIIMTEbHbIE WIN

BOCCTAaHOBUTEIILHBIE CBOMCTBA C y‘léTOM CTEIIEHEH OKUCIICHHUS QJICMCHTOB, BXOAIIUX B €TI0 COCTAaB, a
TAKKC MPOAYKTOB COOTBCTCTBYIOIIUX OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

o COCTaBJIATb YPAaBHCHUSA peaKI_II/Iﬁ C Yy4aCTUCM THIIUYHBIX OKHCJINTEJIEH 1 BOCCTAHOBHTEJICH Ha
OCHOBC 3JICKTPOHHOI'O 6aJ'Icha;
L4 OIpCaACIIATh BO3MOXXHOCTb IMPOTCKAaHUA XHUMHUYCCKUX peaKuHﬁ Ha OCHOBC

ANMEKTPOXUMHUYECKOTO psifa HAMPSHKCHUH METAIUIOB, psjia 3JIEKTPOOTPUIIATEIIBHOCTH HEMETaJLIOB,
TaOJUIIBI PACTBOPUMOCTH U Y4ETa YCIIOBHUI MPOBEACHUS PEAKIINH;
o MPOBOAMTH PACUETHI 10 XUMUIECCKUM (POpPMYJIaM B YPABHCHHSIM:

— JUTSI BBIBO/IA (DOPMYITBI COCTUHEHUS TI0O MACCOBBIM JIOJISIM JICMCHTOB;
— JUTSI IPUTOTOBJICHUS PACTBOPA C MCIIOIH30BAHUEM KPHUCTAIUIOTHIPATOB;
— JUIS  HAXOXKIEHUS JOMM BBIXOJA MPOAYKTa pEaKIUH I10 OTHOIICHUIO K TCOPCTHUYECKU
BO3MOXHOMY;,
— ¢ UcToab30BaHueM npasuiia ['eit-Jlroccaka 06 00BEMHBIX COOTHOIIEHUSX Ta30B;
— C UCTIOJIb30BaHUEM TIOHATUH «KMOJIbY, «MMOJIbY, «IUCIIO ABOTAIPOY;
— I10 TEPMOXUMHUYECCKIM YPABHCHHUSM PEAKITUU;

® TPOBOJUTH XUMHUYECKUIH IKCIEPUMEHT C HEYKOCHUTEIBHBIM COOO/ICHUEM MPABUI TEXHUKU
0€301MacHOCTH:
— M0 YCTaHOBJIEHUIO KAYECTBEHHOT'O U KOJIMYECTBEHHOT'O COCTaBa COCIMHEHUS;
— MIPH BBIMIOJIHEHUH UCCIIE0BATEIHCKOTO MPOCKTA;
— B JIOMAIITHUX YCIIOBUSX;

o UCIIONIb30BaTh TMPHOOPETEHHBIE KIIIOYEBbIE KOMIIETEHIIMU JUIS BBIMOJHEHUS TMPOEKTOB U
y4e0HO-UCCIIeIOBATENFCKUX PabOT MO M3YYEHUIO CBOICTB, CIOCOOOB MOMYYEHHS] W PACIO3HAHUS
BEIICCTB;

o OTIPEeIeNATh UCTOYHUKY XUMHUYECKON HH(POPMAIIIH, IPEACTABIATh CIIUCOK HH()OPMAIIMOHHBIX
pECYypCcOB, B TOM 4YHCIIE U Ha HMHOCTPAHHOM S3bIKE, TOTOBUTh HH(OPMAIMOHHBIA MPOAYKT U
MPE3EHTOBATH €T0;

o 00BEKTHBHO OLIEHWBATh WH(OPMAIIMIO O BEIIECTBAX U XUMUYECKUX IMPOIECCaX, KPUTHIECKU
OTHOCHUTCSI K TICEBIOHAay4YHOU HH(MOpManuu, HeJoOpOCOBECTHON peKliaMe B CPEICTBAaX MacCOBOM
nH(popManuu;

COAEPXAHUE KYPCA XUMMUMU 8 kaacca
HavajbHbIe NOHATHS U 3aKOHBI XHMHHU



Tema wu BemectBa. CBOWCTBa BEIIECTB. OTaNOHHBIE (DU3WYECKUE CBONCTBA BEIIECTB.
Marepuansl 1 MaTepuasioBeieHHe. Ponb XUMHM B JKU3HHM COBpEeMEHHOro oOmiectBa. OTHOIIEHHE
o0IIecTBa K XUMHH: XeMOpHIUA 1 XeMopoOusi.

Metonsl u3ydenus xumun. HaOmionenue. OxcnepuMeHT MopenupoBanue. Mojaenu
MaTepuaibHbIE U 3HAKOBBIE WJIM CUMBOJIbHBIE.

I'azel. XKupkoctu. TeEpasle BemecTBa. B3anMHble Iepexoabl MEXAy arperaTHbIMU
COCTOSIHMSIMH BEIIECTBA: BO3TOHKa (CyOnmmanus) W aecyOnumaniusi, KOHACHCAMs U HCIapeHue,
KPUCTAJUIM3ALH U IIABJICHUE.

®usnueckue sABieHUA. YHCTbIE BellecTBa U CMECU. ['OMOreHHbIE M I€TEPOreHHBIE CMECH.
Cwmecu razooOpasnbie, xuiukue u TBEpAbIE. CHocoObl pa3feneHus CMECei: IeperoHKa, WiIn
TUCTUIUISIMS, OTCTauBaHue, GUIbTPOBAHUE, KPUCTALUTU3AIMS HIIM BhITapuBaHue. XpoMaTtorpadusi.
IIpumMeHeHue 3TUX c1TOCOO0B B 1aOOPAaTOPHOM MPAKTUKE, HA IIPOU3BOJCTBE U B OBITY.

XVMMHYECKUE IEMEHTBI. ATOMBI U MOJIEKYJIbl. IIpocTsie U cil0KHbBIE BelecTBa. AJIOTPONMS
Ha npuMepe kucaopona. OCHOBHBIE MOJIOKEHHsI aTOMHO-MOJIEKYJIIpHOro yueHus. Monsl. Bemecrtsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS.

3Haku (CHUMBOJIBI) XMMHYECKMX d3JeMeHTOB. MHdopmauus, KOTOpYI0 HECyT 3HaKU
XUMHYECKHX  JIEMEHTOB. OTHUMOJIOTMS  HA3BaHMW  HEKOTOPBIX XMMHMYECKHX  DJIEMEHTOB.
[lepuonnueckas Ttabmuia xumudeckux siaemeHtoB J[. V. MenpgeneeBa: KOpPOTKONEPUOIHBIN U
JUIMHHOINIEpUOIHBIN BapuaHThl. Ileproasl u rpynnsl. ['aBHas u nobodnas nmoaArpymnsl, uid A- u b-
rpynnsl. OTHOCUTENIBHAS aTOMHAs Macca.

Xumnueckue popmyisl. MHaekcsl 1 ko3 uuneHTsl. OTHOCUTEIbHAS MOJIEKYJIsIpHAs Macca.
MaccoBast 107151 XUMHYECKOT0 3JIEMEHTa B coeMHeHnu. MHpopmanus, KOTOpyro HECYyT XMMHUYECKHE
bopmyIIbI.

BanentHocTh.  CTpykTypHBIE (OpMyNbl. XUMHYECKHE JJIEMEHTBI C MOCTOSIHHOW H
NEPEMEHHON BaJICHTHOCTHIO. BbIBOA (opMynsl coeawHeHUs 10 BajeHTHOCTU. OrmpeneneHue
BAJEHTHOCTH XMMHYECKOT0O 3JIeMeHTa 1o (¢opmyie BeniectBa. CocTaBieHUe HA3BaHUI COCTUHEHUH,
COCTOSIIIUX M3 JBYX XHWMHUYECKUX OJJIEMEHTOB, IO BAJEHTHOCTH. 3aKOH IOCTOSIHCTBA COCTaBa
BEILIECTB.

XuMmudeckue peakuuu. PeareHTel U NpoayKThl peakuud. [Ipu3HAKM XMMHYECKUX pEaKIui.
VYcnoBus ux nNpoTekaHust ¥ mpekpaieHus. Peakuu ropenns. OK30TepMUUECKHE U YHA0TEPMUYECKUE
peakuuu.

3aKOH COXpaHEHMsI Macchl BelIeCTB. XuUMHUUeckue ypaBHeHMs. COCTaBI€HHE XMMHUYECKUX
ypaBHeHMH. THOpMaIus, KOTOPYIO HECET XUMUYECKOE YpPaBHEHHE.

Knaccugukaius XuMHUECKUX PeaklMil MO COCTaBy M YUCIY PEareHTOB M MPOJYKTOB. THIIBI
XMMHUYECKHUX peakiuii. Peakuun coenanHenus, pa3noxkeHus, 3amenieHus 1 ooMena. Katanuzatopsl u
KaTajus.

JdemoncTpanuu
Komneknuus marepranoB ¥ U3EIHUN U3 HUX.
Monenu, ucrosib3yeMble Ha ypokax (hu3uku, Onosioruu u reorpapuu.
OO6BbEMHBIE U IAPOCTEPIKHEBBIE MOJIETH HEKOTOPHIX XMMHUECKUX BEILIECTB.
Mopenu KpUCTAIIIMYECKUX PELIETOK.
CoOupanue npubdopa ass MoJIyuyeHHs ra3a U IpoBepKa €ro repMeTHYHOCTH.
Bosronka cyxoro npaa, Hoja Wi HapTaauHA.
ArperaTHbl€ COCTOSIHHSI BOJBI.
Paszgenenre 1ByX HECMEIIMBAOIIUXCS KUIAKOCTEN C IIOMOLIBIO IEIUTEIBHOU BOPOHKHU.
JIMCTHILIATOP U ero pabora.
VYcraHoBka 115 GuiIbTpoBaHUs U €€ paborta.
YcTaHoBKa /17151 BeITapuBaHus U e€ padoTa.
Komnnekuust ObITOBBIX TpUOOPOB 7151 GUIBTPOBAHMS BO31yXa.



e Paznenenue Kpacsiiero BemecTBa (QuomacTtepa C  TOMOILIbI0  MeToAa OyMakHOM
xpomMarorpadumu.
Mogenu aquIoTpONHBIX MOAU(UKALINI YTIepoia U CephI.
ITonyuyenue o30Ha.
Hoprpets 1. 5. Bepriennyca u JI. . Menzeneesa.
KoHcTpynpoBanue mapocTepKHEBbIX MOJIEIEH MOJIEKYII.
Amnmapar Kunmna.
Pasnoxxenne Gmxpomara aMMOHUS.
['openue cepbl 1 MarHUEBOMU JICHTHI.
e [loptpetsl M. B. JlomonocoBa u A. JI. JIaBya3sbe.
e  OnbIThl, WJTIOCTPUPYIOIIHE 3aKOH COXPAHEHHUS MacChl BELIECTB.
e Topenue docdopa, pacTBOpeHHE MPOAYKTAa TOPEHUSI B BOJAE M UCCIIECJOBAHHUE TMOIYyYECHHOTO
pacTBoOpa JaKMYyCOM.
e B3anmoneicTBHE COJMSHONW KUCIOTHI C LIMHKOM.
e [lomyuenne rugpokcuaa menu(ll) u ero pasznokeHue npu HarpeBaHUU.
JlaGopaTopHbIe ONBITHI
* O3HaKOMJIEHHUE C KOJUIEKIMEH J1abOpaTOpHON TOCY/IbI.
* [IpoBepka repMeTHYHOCTH MPUOOPA IS TOTYYESHHSI Ta30B.
* O3HaKOMJIEHHE C MUHEpaJIaMH, 00pa3yOLUMHU TPaHUT.
* [IpuroroBiieHne reTepOreHHON CMECH MOPOIIKOB CEPBI C JKEIE30M U UX pa3JIeeHUE.
* BzaumoseiicTBue pacTBOPOB XJIOPUJOB U MOJIUJIOB KaJllusl C paCTBOPOM HHUTpaTa cepedpa.
* [Tonyuenue runpoxcuna meau(Il) u ero B3aumoelicTBre ¢ CEpHON KUCIOTOM.
* B3anmopelictBre pacTBOpa oAbl ¢ KUCIOTOM.
* IIpoBepka 3aKkOHa COXPAaHEHHUS MAacChl BELIECTB HAa IMpPHUMEpPE B3aUMOJCHCTBHUS LIENOUU C
KHUCJIOTOM.
* [IpoBepka 3aKk0oHa COXpaHEHUsI MACChI BEIIECTB HA IPUMEPE B3aUMOJACHCTBUS IIETOUH C COJIBIO
xenesa(Ill).
* Pa3noxeHue mepokcuaa BOAOpoAa C momolpio okcuaa mapranma (IV). 11. 3amemenue
KEJIE30M MEM B METHOM KYIIOPOCE.
IIpakT4yeckue padoThI
1. IIpaBuna TeXHUKU OE30MACHOCTH M HEKOTOpbIE BHUIBI pabOT B XMMHYECKOH j1abopaTtopuu
(xabuHeTE XUMHH).
2. Habmronenue 3a ropsiieii CBE4Oi.
3. AHanu3 no4Bsl (aHAJIOT PaboThl «OUYMCTKA MOBAPEHHOM COJINY).
Baxneiimue npeacraBuTe/ I HeOPraHnyecKnx semecrs. KosnyecTBeHHbIC OTHOLICHUS B
XUMUH
Cocras Bo3ayxa. [Tonsrtre 00 00bEMHO# 051€ ((p) KOMIIOHEHTA IPUPOIHOI ra30BOI cCMeCH —
Bo3ayxa. Pacuér o0bEMa KOMIIOHEHTA ra30BOM CMECH 110 €ro 00BEMHOM J051€ U HA00OPOT.
Kucnopon. O3on. [Tonyuenne kucinopoaa. Cobupanue u pacro3HaBaHUE KUCIOPO/Ia.
XUMHYeCcKHE CBOMCTBA KUCIOPO/ia: B3aUMOJEICTBIE ¢ MeTaJlJIaMH, HEMETaJJIaMHU U CJIOKHBIMU
BeuiectBami. [Ipumenenue kucinopoaa. Kpyropopor kuciopoia B ipupo/ie.
Oxkcuapl. OOpa3oBaHue Ha3BaHUI OKCUIOB 1O UX ¢opmynam. CoctaBieHue GopMy OKCHUIOB
10 UX Ha3BaHMAM. [IpeacTaBuTeny OKCHIOB: BOJA U YIIEKUCIBIN ra3, HeraneéHas U3BECTb.
Bonopon B npupone. @usznyueckue U XUMHUYECKHE CBOICTBa BOAOPOJA, €ro IMOJYYEHHUE U
IIPUMEHEHHUE.
Kucnotsl, ux coctaB u ux knaccuukanus. Unaukaropsl. Tabnuna pactBopumoct. CepHast
U COJISIHAs! KUCJIOTHI, UX CBOMCTBA U IPUMEHEHHUE.
Conu, ux coctaB U Ha3zBaHus. PactBopumocTs coneli B Boae. IIpencraBurennu comneit: Xjiopung
HaTpusi, KapOoHAT HaTpus, hocdar KanbLHUs.



[Tocrosiunast ABoraapo. KonndectBo Bemectsa. Monb. MonsipHas macca. KpaTtHble e TMHUIIBI
M3MEPEHUS] KOJIMYECTBA BEIIECTBA — MWJUIMMOJIb U KHJIOMOJIb, MUJUIUMOJISIPHAS. U KHUJIOMOJISIpHAS
MacChl BELIECTBA.

Pacu€tpl ¢ HCTI0JIB30BAHMEM MOHITUI «KOJIUYECTBO BEIIECTBA», «MOJIIPHAS Maccay,
«IOCTOSTHHAsE ABOTAAPO».

3akon ABoragpo. MousipHblii 00BEM ra3o00pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTH
rasa Io Ipyromy rasy.

KparHble enuHULBI  U3MEPEHUS — MUUIMMOJISIPHBIN W KUJIOMOJSIPHBIA ~ OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacu€Tpl ¢ HCHOJIB30BAHMEM TOHATHUM «KOJMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM ra30By, «4UCIO ABOTAIPO».

I'unpocdepa. KpyroBopor Boasl B mpupojae. dusnveckre U XUMUYECKUE CBOMCTBA BOJIBI:
B3aUMO/ICHICTBUE C OKCUAAMMU.

OcHoBaHus, MX cocTaB. PacTBopuMOCTh OCHOBaHMUM B Boje. l3MeHeHHE OKpacku
WHJMKATOPOB B 1IeJI0UHOU cpeae. [IpencraBurenu menodeil: ruIpoKCUIbl HATPUS, KaJns U KaJIbLIMSL.

PactBopuTens m pactBopéHHOE BemiecTBO. PacTBopbl. PactBopenme. ['maparsl. MaccoBas
JI0JI1 pacTBOPEHHOTO BelecTBa. Pacuérel, CBsA3aHHBIE C UCIOJb30BAaHUEM MOHATHUSL «MAccoBasi J0JIs
PacTBOPEHHOTO BEIIECTBAY.

JdeMoHCcTpannun
Onpenenenue cojiepkaHus KMUCIOpOia B BO3yXeE.
[Tonyyenue kucIopoaa pas3ioKEHUEM IIepMaHraHaTa Kajaus U IepOKCUaa BOJIOPOa.
Cobupanue METoZ0M BBITECHEHUS BO3/lyXa U BOBIL.
Pacno3naBanue kuciopona.
I'openne Maruus, xxenesa, yris, cepsl U pocdopa B KUCIOPOJIE.
Komnnekuust okcuios.
[Tonyuenue, cobupanue u pacro3HaBaHUE BOJIOPO/IA.
I'openue Bogopona.
B3aumogeiictBue Bogopoaa ¢ okcumom meau(Il).
Komnnexkuust MUHEpambHBIX KUCIIOT.
[IpaBuiio pa30aBieHus cEpoil KUCIOTHI.
Komnexknus conen.
Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIEH B BOJE.
HexkoTtopsie MeTasuibl, HEMETaUIBI M COSTMHEHUSI C KOJTMYECTBOM BEIIECTBA, PaBHBIM 1 MOJTb.
Monens MOJISIPHOTO 00BhEMa ra3000pa3HBIX BEIIECTB.
Konnekuust ocHoBaHUI.
JlaGopaTopHble ONbITHI
* [IomyTHEHNE N3BECTKOBOM BOJBI IIPU IIPOITYCKAHUM YIVIEKUCIIOTO rasa.
* [IomydyeHne BOgOpoOa B3aMMOICHCTBUEM I[IMHKA C COJITHOW KUCIIOTOM.
* Pacro3HaBaHue KUCJIOT C MOMOIIBIO MHJIUKATOPOB.
* lI3MeHeHne OKpacKu MHAMKATOPOB B IIEJIOYHOU CPETIE.
* O3HaKOMJIEHWE C TIpenapaTaMH JOMAalIHEW WM IIKOJbHOW anTeYKW: pacTBOPAMH IMEpPOKCHAA
BOJIOpOJa, CIUPTOBOM HACTOMKHU M0/1a, aMMHUAKa.
IIpakTnyeckune padoTsl
4. [lonydenue, coOupaHue U pacro3HaBaHUE KUCIOPOA.
5. [lomyuenue, cobupanue u pacro3HaBaHKUE BOAOPOIA.
6. [IpuroroBneHue pacTBopa ¢ 3aJlaHHOM MacCOBOM J10JI€H paCTBOPEHHOTO BELIECTBA.

OcHOBHbBIE KJIACCHI HEOPraHn4eCKux coeTHHEHU M



O06o0menue cBeieHnii 00 OKCHIAX, UX KJIacCHU(PUKAIMK, Ha3BaHUIX U CBoMcTBaX. CroCOOBI
MOJTYYEHUsI OKCUJIOB
OcHoBanmsi, UX kinaccuukamnus, Ha3BaHUS W CBOWCTBA. B3amMomelicTBHE C KHCIOTaMH,
KHCIIOTHBIMU OKCHJIaMHU U COJISIMHU. Pa3noxeHrne HepacTBOPUMBIX OCHOBaHMI. CIIOCOOBI TOTydeHUs
OCHOBaHUIA.
Kucnotel, ux xnaccudukanuss u HazBaHusa. OOmUE XUMHUYECKHE CBOWMCTBA KHCIIOT.
B3aumMogeiicTBue KHCIOT C MeTaJulaMU. OJEKTPOXUMHUYECKUH Ppsii  HaAIpsSHKEHUH METaslIoB.
BzaumogeiicTBe KHCIOT ¢ OKCHAAMH METalllIOB. B3aumojeMcIBHE KHCIOT C OCHOBAaHUSIMH —
peaknus HeWTpanuzanuu. B3aumopeiicTBue KHCIOT ¢ coisiMu. [lomydeHue OECKHCIOPOAHBIX H
KHUCJIOPOACOAEPKAIIMX KUCIIOT.
Conum, ux xinaccudukanys U CBOWCTBA. B3ammoseicTBre cojeil ¢ MeramuiaMu, 0COOCHHOCTH
ATUX peakiui. BzaumoencTBre coel ¢ COsIMU.
['enetnueckue psapl MeTalia M HeMmeTauia. ['eHeTHueckas CBSI3b MEXKIY Kilaccamu
HEOPraHWYECKUX BEIECTB.
JlabGopaTropHblie ONBITHI

* BzaumopeicTBre okcHia Kajablys ¢ BOJOM.

* [JomyTHEHHE U3BECTKOBOW BOJBI.

* Peakius HeMTpaM3aum.

* [Tonyuenue ruapoxcuaa meau(Il) u ero B3anmopeiicTBre ¢ KUCIOTOM.

* Paznoxxenne ruapokcuaa meau(Il) mpu HarpeBanum.

* BzaumoeicTBre KHCIIOT C METAJJIAMH.

* BzaumopeicTBre KUCIIOT C COJISIMHU.

* O3HaKOMIJICHUE C KOJIJICKI[UCH COICH.

* Bzaumopeiictue cynbdara meau(ll) c xemezom.

* B3aumopeicTBre COIeH ¢ COISIMM.

* ['eHeTHYECKAs CBSI3b MEXKAY KJIaCCaMH HEOPTaHMYECKUX BEIIECTB HA PUMEPE COCTUHEHU MEIH.
IIpakTHyeckune padoThl

7. Pemienwe OSKCIEpUMEHTANBHBIX 3amady 10 Teme «OCHOBHBIE KIIACChI HEOPTaHWYECKUX
COCTUHCHHID.

IMepuoauyeckuii 3aK0H ¥ MepUOAMYECKAsI CUCTeMa XUMUYecKuX djeMeHToB /[. . MenpaeJieeBa.
Crpoenne atoma
EcrecTBeHHBIE cCeMelCTBA XUMHUYECKHUX AJIEMEHTOB: ILEIOYHbIEC U MIECI0YHO3EMENIbHbIE METAILIIbI,
rajloreHbl, HHEpTHbIE (OnaropoHbie) ra3el. AMdoTepHOCTh. AMPOTEpHBIE OKCHIBI U THAPOKCHUIBIL.
Kommekcabie conu.

Otkpeitue /1. 1. MenzaeneeBbIM NMEpUOANYECKOTO 3aKOHA M CO3JaHUE UM IEPUOJAMYECKOU
CHCTE€MBI XUMHYECKHUX 3JIEMEHTOB.

ATombl Kak (opMa CyIIeCTBOBAaHUS XHUMHUECKHUX »iieMeHTOB. OCHOBHBIE CBEIEHHUS O
CTpoeHHH aToMOB. Jloka3aTenbCcTBa CJOXKHOCTU cTpoeHuss aromoB. OmbiTel Pesepdopaa.
[InanerapHas MoJieNb CTPOCHHUSI aTOMA.

CocraB aTOMHBIX fJIep: NPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS aTOMHasi Macca. B3anumocBs3b
MOHSATUN «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIbHAS AaTOMHAsI Maccay.

Mukpomup. DnekTpoHbl. CTpoeHUE FIEKTPOHHBIX YPOBHEH aTOMOB XMMUUYECKHX 3JEMEHTOB
1—20. [TonsiTe 0 3aBEPIIEHHOM IJIEKTPOHHOM YPOBHE.

N3otonbl. ®usmyueckuil cMmbica cuMBOJUKK [lepuogumueckoit cucteMbl. CoBpeMeHHas
(hopMyTUpOBKA MEPUOIUIECKOTO 3aKOHA. VI3MEHEHHsI CBOMCTB DJIEMEHTOB B MEPUOAAX M TPyIIax
KakK (QYHKIIHS CTPOEHUS AIEKTPOHHBIX 000JI0YEK aTOMOB.



XapakTepucThKa dJEeMEHTa-MeTalyla W dJJEMEHTa-HeMeTalla 10 MX MOJIOKEHHUIO B
MEPUONYECKON cucTeMe XumMuieckux aneMeHToB 1. 1. Menneneesa.
JdemMoHcTpanuu
Paznuunbie hopmbl TaOIHI] TEPUOINIECKON CHCTEMBI.
MoaenupoBanue nocTpoeHus nepuoandeckon cucremsl Jl. . Menaeneena.
e Moeny aTOMOB XUMHYECKUX JIEMEHTOB.
e Mojenu aTOMOB 3JIEMEHTOB 1—3-r0 MepHuoI0B.
JlabopaTopubie ombIThl * [lomyueHue am@oTepHOro THAPOKCHAA W WCCIEAOBAHUE €ro
CBOMCTB.

XumMnueckas cBsizb. OKMCIMTEIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUN
WNonnas xumuueckas cBsizb. MoHbI, 00pa3oBaHHbIE aTOMaMH METAJIIOB U HeMeTaioB. Cxembl
o0pa3oBaHMsI MOHHON CBS3HM AJii OMHAPHBIX coeAMHEHWN. MOHHBIE KpHUCTANTMYECKUEe PEIIETKU U
¢u3nueckue CBOWCTBA BEWIECTB C 3TUM TUNOM pemérok. [loHstue o dopMynbHON eauHUIE
BEILIECTBA.

KoBanentHas xumuueckas CBsS3b. OJEKTPOHHbIE M CTPYKTypHbIe Gopmyinbl. [loHsTHE O
BajieHTHOCTH. KoBasieHTHass HemomsipHas cBsi3b. Cxembl 00pa3oBaHUS KOBAJICHTHOM CBSI3U JUIA
OMHAPHBIX COCAMHEHUNA. MONEKyJIsIpHbIE U ATOMHBIE KpPUCTAUIMYECKHE PEIIETKH W CBOWCTBA
BEILIECTB C 3TUM THUIIOM PELIETOK.

DNEeKTPOOTPULATEIbHOCTb. P anekTpoorpunarenpHocTd.  KoBajleHTHass — mosisspHas
XuMu4eckas cBs3b. Jumonb. Cxembl 00pa30BaHUSI KOBAJICHTHON MOJSIPHOW CBS3M Ui OMHAPHBIX
COCIMHEHUI. MOJIEKYJISIpHBIE M ATOMHBIE KPUCTAJUIMYECKHE PEIIETKU M CBOMCTBA BEUIECTB C 3THM
TUIIOM PEILIETOK.

Mertannuueckast XuMU4ecKasi CBsI3b U METaJUIMUECKas KpucTajaudeckas pemérka. CBolicTBa
BEILIECTB C 9TUM THUIIOM PEIIETOK. EnrHas npupoaa XMUMHYECKHUX CBS3EH.

Crenenp oxucinenus. CpaBHEHUE CTENEHU OKUCIEHUsS M BajleHTHocTu. llpaBuna pacuéra
CTENEeHEN OKUCIIEHUS 10 (PopMyIaM XUMUYECKUX COETUHEHUH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OmnpeneneHue CTEeNneHed OKUCIEHUS JUIs
3JIEMEHTOB, 00Pa3yIOIIMX BELIECTBAa Pa3HbIX KiIaccoB. Peakinu MOHHOrO OOMEHa M OKHCIUTENbHO-
BOCCTAaHOBUTENbHBIE pPEaKIMU. OKHUCIUTENb U BOCCTAHOBHUTENb, OKHCIEHHME M BOCCTAaHOBIICHUE.
CocraBiieHHE YpaBHEHMM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN METONOM 3JIEKTPOHHOIO
Oananca.

JdemoncTpauuu
Buneodparments! u cnaiasl «MloHHas XUMUYECKas CBS3bY.
Komnneknus BemecTs ¢ HOHHOM XUMUYECKOU CBSA3bIO.
Mopenn HOHHBIX KPUCTAIUIMYECKUX PEIIETOK.
Buneodparments! u cnaiiasl «KoBaneHTHast XUMUYECKas CBS3bY.
Kosteknuyst BemecTB MOJIEKYJIIPHOTO U aTOMHOTO CTPOCHHSI.
Mopenu MONIEKYJISIPHBIX U aTOMHBIX KPUCTAINIMYECKUX PEIIETOK.
BuneogparmenTs! u cnaiiipl «MeTananueckass XMMHUUECKas CBSI3b.
Komnekuust «MeTtasuibl U crijiaBbD».
BiaumopeiicTBue nuHKa ¢ cepoi, COMSTHON KucIoTol, xinopuaom meau (I1).
['openue marnus.
B3anmoaeiicTBre XJIOPHOM U CEPOBOAOPOTHOM BOJIBI.

JlabopaTopHbIe ONbITHI

* M3roroBieHne MOAEIN, WUIFOCTPUPYIOLIEN CBOMCTBA METAJUIMYECKOU CBSI3H.

Y4eOHo-TeMaTHYeCKOE IVIAHMPOBAHUE



Ne Ha3Banue Tembl Koauue Konmponys
cmeo | Jlabopa Hble
n/ uacoe | mopuvie | pabomul
n u
npakmu
yecKue

1 BBenenue 4
2 Tema 1. ATOMBI XUMHUYECKUX 3JIEMEHTOB. 9 1
3 Tewma 2. [IpocTsie BemecTna. 6 1
4 Tewma 3. CoelMHEHNE XUMUYECKHUX 3JIEMEHTOB 11
5 Tema 4. UV3MeHeHUs, NPOUCXOIAIINE C 9 1

BEIIICCTBAMH.
6 Tema 5. [Ipocreiimne onepaiuu ¢ BEIIECTBOM 5 5

(XMMHYECKUH TPAKTUKYM)
7 Tema 6. PactBopenme. PactBopnl. CBoiicTBa 16 1

pPacTBOPOB AJIEKTPOJIHUTOB.
8 Tema 7.CBolicTBa 3J€KTPOJUTOB (XUMUYECKUI 4 4

MPAKTHUKYM)
9 [ToBTOpeHue u 0600IICHNE 3
1 HroroBast kKoHTpoIbHAs paboTa 1 1
0

UTOI'O 68 9 5
i
i

Kanennapno — TEMATHICCKOC IIJIAHUPOBAHUEC




Ne Tema ypoka Kon-ouya | Jlara npoBenenust | KoppexrTupo
BKa
COB
Iiian DakT
Tema 1. BBenenue.
IlepBoHaya/bHbIE XMMHYECKHE 4
MOHATHS
1 BBoHBIN, IEpBUYHBIN 1
WHCTPYKTAXK.
Xumust — HayKa O BEUIECTBAX, UX
CBOMCTBAax M MPEBPALLIECHUAX
2 [IpeBpaienus BemecTs. Ponb 1
XUMUU B )KU3HH YEJIOBEKA.
3 3HaK¥ (CUMBOJIBI) XUMHUYECKHUX 1
snemeHToB. lepuoauyeckas
TabJIMIla XUMUYECKUX SJIEMEHTOB
J1. 1. MenneneeBa
4 Xumuueckue GopMyIIbL. 1
OTHOCUTENbHAs aTOMHAs U
MOJIEKYJIIpHAsI MaCCHI.
Tema 2. ATOMBbI XUMHYECKHX
3JIEMEHTOB.
9
5 OCHOBHBIE CBEJICHUS O CTPOCHUH 1
aTOMOB
6 N3meneHus B cocrase sazuep 1
aTOMOB 3JIeMEeHTOB. M3oTon
7 CTtpoeHwre IIeKTPOHHBIX 1
000JI049€K aTOMOB.
8 N3meHeHune yncna 3J1eKTPOHOB Ha 1
BHEIIIHEM SHEPreTUUECKOM
YPOBHE aTOMOB XUMUYECKUX
2JIEMEHTOB.
KoBasieHTHast XuMu4eckasi CBSI3b 1
10 KoBaneHnrtHas nosnspHas 1




XUMHUYECKasA CBA3b

11 MeTtammueckas cBSI3b 1
12 [ToaroroBka Kk KOHTPOJIBHOM 1
pabote «ATOMBI XUMHUYECKHUX
3JIEMEHTOB)
13 KonTposbHas pabora 1o teme: 1
« ATOMBI XUMUH
YECKUX DIIEMEHTOB)
Tema 3. IIpocTbie BemecTBa 6
14 IIpocThlie BeecTBa — METAJIBI U 1
HEMETAJLIEL.
15 KomuuectBo Bemecrsa. Moib. 1
MousipHas macca
16 | MonspHslii 00BeM ra30B. 1
17 [ToaroToBka K KOHTPOJILHOM 1
pabore . Pemenue 3anay.
18 KoHTpoJsbHast padoTa mo reme 1
«IIpocTele BeniecTBa»
19 Ypok - ynpa:kHeHue
Tema 4. Coenunenus
XHMHYECKHX IJIEMEHTOB. 11
20 CreneHb OKHCICHUS U 1
BaJIEHTHOCTH
21 OKCHOEBL 1
22 Baxkneiine oKCUIbl B IPUPOAE U 1
JKU3HU 4enoBeka. Bomopoanbie
COEIMHEHHS.
23 OcHoBaHUs 1
24 Kucnotsr 1
25-26 | Comu 2
27 Kpucrannnueckue pemerku 1
28 YucThIe BElIECTBA U CMECH. 1

Becena o mpodeccun XUMuK-




TCXHOJIOT.

29

MaccoBast u 00beMHast 10JIN
KOMITOHEHTOB cMecH (pacTBopa)

30

Pewenne pacdyeTHsIX 3a1a4 Ha
HaxO0XJeHne 00bEMHON U
MAacCOBOH JI0JIEU cMeCH

Tema 5. U3meHnenus,
NpoucXoAsiye ¢ BelecTBAMuI

31

duzndyeckue ABICHUA B XUMHUH.

32

Xumuueckue peakiuu. becena o
npodeccuu mabopaHT
XUMHYECKOr0 aHaJIn3a.

33

ypaBHeHI/Iﬂ XUMHNYCCKUX
peakui. Peakuuu pasiioKeHus.

34

Peakuuu coequuenns

35

Peaknuu 3ameniexnns

36

Peakiinu oOmena

37

PacdeThl Mo XuMHUUECKUM
YpaBHCHUAM.

e

38

IToaroroBka K KOHTPOJIBHOM
pabore

39

KonTposbHnas paGora 1mno teme
«3mMeHeHus1, TPOUCXOIAIINE C
BeniecTBaMu» «CoeqUHEHUS
XUMHYECKHX 3JIEMEHTOB)

Tema S. IIpocreiimme onepanuu
¢ BerecT

BOM (XHMHYECKHI IPAKTHKYM)

40

IIPNel. [Ipasuna mexuuxu
beszonacrocmu npu pabome 8
Xumuueckom kabureme. Ilpuemoi
obpawenust ¢ 1a60pamopHbIM
o0bopyoosanuem u
HazpesamenbHuLMU NPUOOPaMU.

41

IIPNe2 Habnrwoodenus 3a
UBMEHEeHUAMU, NPOUCXOOAUUMU C
eopswell c8e4ol, U ux onucanue.

42

TIP Ne3 Auanus nouswl u 6006wi.




43

1IP Ne4 [Ipuznaku xumuueckux
peaxyuil.

44

ITIP Ne5 Ilpucomosnenue
pacmeopa caxapa u onpeoenexue
Macco8otl 00U e2o 8 pacmeope.

Tema 6. PacTBopenue.
PacTBopsbl. CBolicTBa
PacTBOPOB JIEKTPOJIHUTOB.

16

45-46

PactBopenue. PactBopumMOCTh
BELIECTB B BOJE

47-48

DIIEeKTPOTUTHIECKAS
nuccormanus. OCHOBHbBIE
TIOJIOKEHUS TEOPHUH
ANEKTPOIUTUYECKOMN
JUCCOLMalun

49

HonHbIe ypaBHEHUS

50-51

Kucnotsr , ux xinaccudukamnus,
CBOMCTBA. XMUMHUYECKHUE CBOMCTBA
KHUCIIOT.

52

OcHoBaHus , NX KIacCUPUKAIIHS,
CBOMCTBA

53

Oxkcunpl, ux Kiaccupukanus u
CBOWCTBA

54-55

Conu , ux knaccupukanus,
CBOMCTBA. XMUMHUYECKHUE CBOMCTBA
coJIei.

56

I'enernueckas cBsA3b MEKIY
OCHOBHBIMH KJIACCAMH
HEOPraHWYECKUX COECTUHEHUI

57

OKHUCITUTENBHO-
BOCCTaHOBUTENBbHBIE PEAKIIUU

58

[ToaroroBka Kk KOHTPOJIBHOU
pabore.

59

KonTtpoabHas padora no remMam
«PacTtBOpenue. PacTBopsl.
CBoiicTBa pacTBOpPOB
AIIEKTPOJINTOBY

60

AHaiu3 KOHTPOJIBHON paboThI

Tema7.CBoiicTBa 3JIeKTPOJIMTOB

( npaKTHKYM)




61 TIPNo86«Honnvle peakyuuy 1
62 1IPNe7 «Ycnosus npomee 1
KAHUS XUMUYECKUX peaKyull
Medcoy pacmeopamu 21eK
MPOAUMO8 00 KOHYA»
63 TIPNeS «Ceoticmea xuciom, 1
OCHOBAHULL U CONel»
64 | [IPNe9 «Pewenue 1
IKCHEPUMEHMATILHBIX 3A0AYY
Tema 8 [loBTOpeHuE N 3
000011IeHr e U3YYEHHOT O
MaTepuaa
65-67 | [ToBTOpeHue u 0600IICHNE 2
3HaHUH 3a Kypc 8§ Kiacca .
68 | UToroBasi KOHTpOJIbHas paGoTa 1
3a Kypc 8 kiacca
IIporpaMmMHo-MeTOIHYECKOE OOecTevYeHUe MPenoIaBaHusi XUMHH.
PaGouyas nporpaMma opMeHTHPOBAHA HA UCNOJb30BaHHE YUeOHUKA:
INabpuensu O.C. Xumus § kiacc. YueOHUK I 00I1€00pa30BaTENbHBIX yupeKaeHH. — M.:
Hpoda, 2014. — 270c. (umeercs B denepadbHOM TMepeyHe Y4YEOHUKOB, PEKOMEHOBAHHBIX

MunuctepctBoM o0Opa3zoBanusi Poccuiickoit ®Denepanuu K HCIONIB30BAHHIO B 00pa30BaTEIILHOM
npoiiecce B 001eo0pa3zoBaTenbHbIX yupexaeHusx Ha 2014/2015 yueOHsIit ro)

TeTPAAU C NEYATHON OCHOBOM:
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