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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA «Xumun»

IIo 3aBCPHICHUIO KypCa XMMHH HA 3TAIIC OCHOBHOI'O 06H16I‘0 06p330BaHI/I}I
BBIITYCKHUKH OCHOBHOM HIKOJIbI JOJIKHBI OBJIAICTH CICAYIOIIUMUA PE3yJIbTaTaMH.

1. /In4HOCTHBIE Pe3yJIbTATHI:
1) ocosnanue cBOeW ITHUYECKOW MPHUHAIC)KHOCTH, 3HAHUE WCTOPUU XHMHUHU U BKJIaza
POCCUKUCKON XUMUYECKON HAYKH B MUPOBYIO XUMHIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHS K TIO3HAHHIO XHUMHUH, TOTOBHOCTH
U CIIOCOOHOCTH yYallluXCsl K CaMOPa3BUTHIO U CaMOOOpPa30BaHUIO Ha OCHOBE M3yUYEHHBIX
(bakTOB, 3aKOHOB U TEOPHI XUMHUHU; OCO3HAHHOTO BBHIOOPA M MOCTPOSCHUE UHAUBHUIYATbHOM
00pa3oBaTebHON TPAEKTOPUU;
3) @opmuposanue TEIOCTHOW €CTECTBCHHO-HAYYHOW KAPTHHBI MHpA, HEOTHEMIIEMOM
YaCThIO KOTOPOU SBJIAETCS XUMUYECKAsI KApTHHA MUPA;
4) oenadeHue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH H
0OLIECTBEHHON MPAKTUKH, B TOM YUCIIE U XUMUYECKUM;
5) ocsoenue colManbHBIX HOPM, IPABUII TTOBEJICHUS, POJicH H (pOPM CONMAIBLHON KHU3HU B
coluyMe, MPUPOJE U YACTHOM >KU3HU Ha OCHOBE HKOJIOTHUYECKOM KYJIbTYphI U O€3011aCHOTO
oOpalnieHus ¢ BEIIeCTBaMU U MaTepHUaJIaMU;
6) gpopmuposarue KOMMYHUKAaTUBHOW KOMIIETCHTHOCTH B OOIICHUU CO CBEPCTHHKAMH W
B3pOCIBIMH B IpoLecce O00pa3oBaTEbHOM, OOIIECTBEHHO IOJE3HOH, Yy4eOHO-
MCCJIEI0BATENBCKON, TBOPUYECKON U JPYTUX BUJIOB JEATEIBHOCTH, CBSI3aHHBIX C XUMUEH.

2. MeTanpeaMeTHble pe3yJibTAThI:
1) onpeodenenue 1enei cOOCTBEHHOTO OOYYEHHsS, IMOCTAHOBKA W (DOPMYJIMPOBAHUE IS
ce0s1 HOBBIX 3a/a4;
2) naamuposanue TYTEH JOCTIDKCHHS IKEIAEMOr0 pe3yibTrarta OOYYCHHS XHMHU Kak
TEOPETUYECKOT0, TaK M IKCTIEPUMEHTAIILHOTO XapaKTepa;
3) coomnecenue CBOUX JICUCTBHI C IUIAHUPYEMBIMH DPE3YJIbTaTaMH, OCYUeCMEICHUE
KOHTPOJISI CBOEH JESITENbHOCTH B IMpoliecce AOCTHIKEHUS pe3ylibTara, onpeoeneHue
CrOCOOOB  JIEHCTBUN TMpPHU BBITIOJIHEHUH JIA0OPATOPHBIX U MPAKTUYECKUX paboT B
COOTBETCTBHUH C MPABUJIAMU TEXHUKU O€30MaCHOCTH;
4) onpedenenue WCTOUYHUKOB XUMHUECKOW WHQPOpMAIMU, TONTy4YCHUE M aHAmM3 €,
co3aanne HHHOPMAITMOHHOTO NPOAYKTA U €T0 MPE3CHTAIHS;
5) ucnonvzoéanue OCHOBHBIX WHTCIUICKTYQJIBHBIX OICpalMii: aHa3a W CUHTE3a,
CpPaBHEHMSI M CHUCTEMaTH3aIlul, OOOOIICHUS W KOHKPETH3allUH, 6bisgleHue TPHINHHO-
CIIEICTBEHHBIX CBSI3€Ml U nocmpoeHue JOTHYECKOTO PaCCYXACHHUS U YMO3aKIIOUEHUS
(MHIYKTUBHOTO, JEAYKTUBHOTO M IO aHAJIOTHMH) HA MaTepHalie €CTeCTBEHHO-HAYYHOTO
COJIepKaHus;



6) ymenue co3maBaTh, MPUMEHITh M MPEOOPA30BBIBATH 3HAKKM M CHMBOJIBI, MOJCITH H
CXEMBbI ISl pellieHus1 yueOHbIX U MTO3HABATENbHBIX 3a/1a4;

7) popmuposanue v pazéumue SKOJOTHUECKOTO MBIIUICHUS, YMEHHE MPUMEHSATH €ro B
MO03HABATENIbHOM, KOMMYHHMKAaTMBHOM, COLMAIbHOM MpakTUke | npodhecCuoHaAIbHON
OpUEHTAIIUH;

8) eenepuposarnue unei u onpeneIcHUe CPeACTB, HEOOXOIUMBIX JUIS UX PEaTU3aIIHH.

3. [IpeaMeTHbIE pe3yJIbTATHI:
1) ymenue 0003HaYaTh XUMHUYECKHE 3JIEMCHTHI, Ha3bIBaTh HMX M XapaKTCpH30BaTh Ha
OCHOBE I0JIOKEHHUS B epuoandeckon cucreme /. 1. Menaeneesa;
2) opmynuposanue W3YYCHHBIX IOHATHN: BEIIECTBO, XHMHYECKHH DIIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, MPOCTOE M CII0KHOE BEIIECTBO, XMMHYECKAsT PEAKLIHS,
BHUJIbl XUMUYECKUX PEAKIUN U T.11.;
3) onpedenenue mo GopMyliaM COCTaBa HEOPTraHUYECKMX W OPTaHWYCCKUX BEILIECTB,
BaJICHTHOCTH aTOMOB XMMHUYECKHX 3JIEMECHTOB MJIM CTCIICHU MX OKHUCJICHMSI,
4) nonumanue nHHOPMALIUN, KOTOPYIO HECYT XMMHUECKHE 3HAKHU, (POPMYJIbI M YPABHCHHUS;

5) ymenue xnaccuguyuposames NpoCcThie (METAJLIBI, HEMETAJIbI, OJAropoIHbIC Tra3bl) W
CIOXHBIC (OMHApHBIC COCIWHCHHS, B TOM UYHCJIE W OKCHIBI, & TaKKe THIPOKCUIBI —
KHUCTIOTBI, OCHOBaHUSA, aM(OTEPHBIEC THIPOKCHUIBI — M COJIN)BEIIECTBA;

6) gopmyruposanue MEPUOTNIECKOTO 3aKOHA, 0ObsCHeHUe CTPYKTYPHlI W MH(OpMAIUH,
KOTOPYIO HECET MEPUOJHMYECKAas CUCTeMa XUMHUYeCKux dieMeHToB [[.M. Menneneesa,
packpulmue 3Ha4YE€HUS TIEPUOIUYECKOTO 3aKOHA;

7) ymenue xapaxmepuzo6ams CTPOCHUE BEIIECTBA — BUIBI XUMHUYCCKHX CBSI3CH W THITBI
KPUCTAJUIMYECKUX PEIIETOK;

8) onucanue cTpoeHHUs aTOMOB XUMHUYECKHUX 3JICMEHTOB C MOPSIKOBBIMUA HoMepamu 1—20
u 26,0mobpasicenue UX ¢ TTOMOIIIBIO CXEM;

9) cocmasnenue GopMysl OKCHUIOB XUMHUYECKHUX DIIEMEHTOB M COOTBETCTBYIOIIUX HM
TUAPOKCH]IOB;

10) wmanucanue CTPYKTYpHBIX (OPMYIT MOJCKYJISPHBIX COCIUHEHUH U (HOPMYIIbHBIX
€IMHUI] HOHHBIX COEMHEHUN TI0 BAJIGHTHOCTH, CTETICHN OKUCJICHHS WU 3apsly HOHOB;
11) ymenue popmynupoéams OCHOBHBIC 3aKOHBI XMMHH. IMOCTOSIHCTBA COCTaBa BEIICCTB
MOJIEKYJIIPHOTO CTPOEHUSI, COXpaHEHUSI MACChI BEIIECTB, 3aKOH ABOTaIpo;

12) ymenue ¢hopmynuposams OCHOBHBIC TOJIOKEHUS ATOMHO-MOJICKYJISPHOTO YUYCHHS U
TEOPHUU DIEKTPOTUTHUECKON TUCCOIHAIINH;

13) onpeodenenue TPU3HAKOB, YCIOBHHM MPOTEKAHHWS W MPEKPALICHUS XUMHYCCKUX
pEeaKuunii;

14) cocmaeénenue MONEKYISAPHBIX YpaBHCHHH XMMHUYECKMX PEaKIUi, MOATBEPIKIAIOMIIX
o0Ire XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB U
OTPAXKAIOIINX CBS3M MEXK]y KJIacCCaMU COCTMHECHH;
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15) cocmaenenue ypaBHEHWMI peakiuii C y4aCTHEM DJIEKTPOIUTOB TAK)KE B HOHHOU (hopMe;
16) onpedenenue 1O  XUMUYECKUM YPAaBHEHHSM TPHHAMICKHOCTH  pEAKIHMN
K ONPEACIEHHOMY TUILY WIH BUY;

17) cocmasnenue ypaBHEHUIH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN C IIOMOIIBIO
METO/Ia JIEKTPOHHOTO OanaHca,

18) npumenenue TOHATUACOKHCICHHE» W «BOCCTAHOBJICHUE» JIJISI XapaKTEPHCTUKU
XUMHYECKHUX CBOMCTB BEIECTB;

19) onpedenenue ¢ MOMOIIBI0 KaYeCTBEHHBIX PEAKIMIA XJIOPUA-, Cyab(ar- U KapOOHAT-
aHMOHOB M KaTMOHA aMMOHHUS B PacTBOPE;

20) 06vscHenue BIVSIHAS PAa3TMYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKUX PEaKIIHN;

21) ymenue xapaxmepuzosams TNOJOKEHUE METAIUIOB M HEMETAJUIOB B IIEPHOIUYCCKON
CHUCTEME DJJIEMEHTOB, CTPOCHHE HX aTOMOB M KPHUCTAJUIOB, o0Omue (Qusnueckue Hu
XUMHUYECKHE CBOMCTBA;

22) 00wscHenue MHOTOOOPA3HUS MTPOCTHIX BEIIECTB SBJICHUEM AIOTPOIHH C YKa3aHUEM e
IPUYHH;

23) ycmarnognenue pa3nuuuil TUAPO-, TUPO- U IEKTPOMETAILTYPTHH U ULIIOCHPUPOBAHUE
ATUX PA3JINYUI IPUMEPAMHU TPOMBIIIJIEHHBIX CIIOCOOOB MOTY4YEHHSI METAJIOB,;

24) ymenue oasamv 00y xapakrtepuctuky smemenToB |, Il, VIIA rpymnm, a Taxke
BOJIOpOa, KHCIOpoa, a30Ta, cephl, hocdopa, yriaepoaa, KpeMHUSI B 00pa30BaHHBIX UMH
IPOCTBHIX BEIIECTB M BAXKHEHIINX COCOUHEHHWH (CTpOCHHE, HaXOXKICHHUE B MPHUPOJE,
nosyueHue, Pu3nveckrue U XUMHIECKHUEe CBOMCTBA, TPIMEHEHNE);

25) ymenue onucviéames KOPPO3UIO0 METAIUIOB M CITOCOOBI 3aIUTHI OT HEE;

26) ymenue npouzeo0ums XUMUYECKUE PAcUEThl C UCIIOJIb30BAHUEM TOHITUH «MaccoBas
JI0JIsl BEILIECTBA B CMECH», «KOJIMYECTBO BEILECTBA», «MOJISIPHBIN 00BEM» MO (popmysam u
YPaBHEHUSIM PEaKLINM;

27) onucanue CBOWCTB M IPAKTUUCCKOTO 3HAUCHHS U3YUCHHBIX OPIraHUYECKUX BEIECTB;
28) ewvinonHenHue OOO3HAYCHHBIX B TNPOTPAMME OSKCIIEPUMEHTOB, PACNO3HABAHUE
HEOPTaHUYECKUX BEIIECTB IO COOTBETCTBYIOIINM MPU3HAKAM;

29) cobarodenue ipaBuil 0€30MaCHOM PabOTHI B XUMHUECKOM KaOMHETE (J1TabopaTopum).



Conep:kaHue Kypca XuMHH
8 KITACC

HavanbHble NOHATHA ¥ 3aKOHBI XUMMH
Tena u BemectBa. CBoMCTBa BemIecTB. JTaTOHHBIE (PU3NUYECKHE CBOWCTBA BEIIECTB.
Martepuansl U matepuanoBefeHue. Poib XUMHH B JKU3HH COBPEMEHHOTO OOIIECTBa.
OTHolIeHHEe 001eCcTBa K XUMHU: XeMopuius 1 xemopoOus.

Metoael nzyuenus xumuu. Habmonenue. DxcnepuMenT MoaenupoBanue. Mojenu
MaTepHaJIbHbIC U 3HAKOBBIE UJIM CUMBOJIbHBIE.

I'a3pl. JKunkoctu. TBEpaple BemecTBa. B3aumHbIe epexobl MEXAY arperaTHbIMU
COCTOSTHUSIMU BELIECTBA: BO3TOHKa (CyOnumanus) U JecyOnumanus, KOHICHCAlUs U
VCIIAPEHNE, KPUCTAJUIM3ALINS U TUIABJICHUE.

@usnueckue ABIcHUA. UNCThIE BelIeCTBA U CMECH. [ OMOTE€HHBIE U T€TEPOrEHHBIE
cMmecu. Cmecu razoo0pasHbie, xujakue U TBEpHAble. CrocoObl pa3/ielieHHs CMeceil:
NEpEeroHKa, WIM AUCTWUIALUSA, OTCTauBaHUe, (UIbTPOBAHHE, KPUCTAJUIM3ALMUSA WU
BbllapuBaHue. XpomaTtorpadus. IIpumenenue 3Tux cnoco06oB B 1a00paTOPHOI NMPaKTHKE,
Ha MPOU3BOJICTBE U B OBITY.

XVWMHUYECKHE 3JIEMEHTBI. ATOMBI M MOJEKYJbl. IIpocTeie W CIOKHBIE BELIECTBA.
Annorponust Ha npuMepe Kuciopoaa. OCHOBHBIE MOJOKEHUS aTOMHO-MOJIEKYJISIPHOIO
yueHus. MoHbl. BemecTBa MOIEKYIIPHOTO M HEMOJIEKYJIIPHOIO CTPOEHUS.

3Haku (CUMBOJIBI) XMMHUYECKUX 3eMEHTOB. MHpopmalusa, KOTOpyl0 HECYT 3HAKH
XUMHAYECKUX DJIEMEHTOB. JTHMOJIOTHS HAa3BAHUM HEKOTOPBIX XUMHUYECKHX JJIEMEHTOB.
ITepuoanueckas TabauIa XUMHUYECKUX 3JIEMEHTOB . n. Mennesneena:
KOPOTKONIEPUOAHBIA U JUIMHHONEPUOAHBIM BapuaHThl. [lepuoasl m rpynmnsl. ['aBHas u
noOouHas noaArpynnsl, win A- u b-rpynnel. OTHOCHUTENbHASI aTOMHAs Macca.

Xumuueckue  Qopmynbl.  HMHpekcel u Ko uumenTtsl.  OTHOCUTENbHAS
MOJEKYIsIpHas Macca. MaccoBass 1078 XUMHAYECKOTO JJIEMEHTA B COCIAMHEHUHU.
Nudopmanusi, KOTOPYO HECYT XUMUYECKHE (POPMYIIBI.

Banentnocts. CTpykTypHble (OpMYINbl. XUMHYECKUE 3JIEMEHTHI C MOCTOSHHON WU
NEPEMEHHON  BaJIEHTHOCThIO. BbIBox  (GOpMysbl COEAMHEHHS IO  BaJIEHTHOCTH.
Omnpenenenre BaJEHTHOCTH XUMUYECKOTO 3JeMeHTa 1o ¢popmyiie BemecTBa. CocraBiieHue
Ha3BaHUM COECIMHEHUM, COCTOSIIMX U3 ABYX XMMHYECKMX DJIEMEHTOB, I10 BAJEHTHOCTH.
3aKOH ITOCTOSTHCTBA COCTABA BEILIECTB.

Xumuyeckne peakuuu. PeareHTsl M npoaykTel peakuuu. [Ipr3HakM XMMHUYECKUX
peakuui. Y cloBHs UX NPOTEKaHUs U PEKpaleHus. Peakiuy ropenus. DK30TEpPMUYECKHE
Y DHAOTEPMHUYECKHUE PEAKLIAH.

3aKOH COXpaHEHUsI Macchbl BELIECTB. XUMHUYECKHe YypaBHEHHs. CocTaBieHHUE
XUMHUYECKUX ypaBHeHUH. UHDopmains, KOTOpyro HECET XUMUYECKOE YpaBHEHHE.



Knaccudpukanus XuMHUYECKHMX peakUuMid IO COCTaBy W YHCIY pPEareHTOB H

IMPpOAYKTOB. TuIbl XUMHUYECKUX pCaKHHﬁ. PeaKHI/II/I COCAMHCHUA, pa3JIOKCHUA, 3aMCIICHUA
1 oOMeHa. KaTaJII/ISaTOPI)I M KaTaJIn3.

JdeMoHcTpanuu

Komnnekuus MatepuanoB U U31€IUi U3 HUX.

Monenu, ucrosib3yemMble Ha ypokax (GPU3UKHU, OMOJIOTUN U Teorpaduu.

O0BEMHBIC U MIAPOCTEPIKHEBBIE MOJIEIM HEKOTOPBIX XMMUYECKUX BEIIECTB.
Mogenu KpuCTaIINYECKUX PEETOK.

CoOupanue npubopa i MOJYyUYESHUS Ta3a U MPOBEPKa €ro FTepPMETUYHOCTH.
Bosronka cyxoro sipaa, noja win HadTaluHa.

ArperatHble COCTOSTHUS BOJBI.

Paznenenne nByX HECMEIMIMBAIOIIMXCS JKUAKOCTEM € IIOMOIIBIK JAEIUTEIBHON
BOPOHKH.

JucTumisTop u ero padora.

VYcranoBka 1151 GUIbTpOBaHMs U €€ padorTa.

YcraHoBKa Ji71s BeIIapuBaHus U €€ padoTa.

Konnekuust 6pITOBBIX IpUOOPOB [l PUIIBTPOBAHUS BO3TyXa.

Pa3nenenue kpacsmiero BemecTBa ¢uomMacTtepa ¢ MOMOIIbIO METOJa OyMa)KHOU
xpomaTorpaduu.

Monenu amnoTponHbeIX MOAUGUKALUN YIIIepoia U CEpHI.

[Tonmydyenue 030Ha.

Hoprpetst 1. 5. Bepuemnyca u JI. . Menneneesa.

KopoTtkonepruoiHplii U JIIMHHOIIEPUOIHBIM BapUAHTHI MIEPUOAUYECKON cucTtemsl /1.
N. Menneneena.

KoHcTpyrpoBaHue mapocTep >KHEBBIX MOIENIEH MOJIEKYI.

Anmnapar Kunma.

Paznoxenue 6uxpomara aMMOHUS.

['openue cepbl U MAarHUEBOM JICHTHI.

[Toptpetsr M. B. JIomonocoBa u A. JI. JIaBya3be.

OneITHI, WILTIOCTPUPYIOIIKME 3aKOH COXPAHEHUSI MacChl BELIECTB.

I'openne ¢ochopa, pacTBopeHHE NPOAYKTa TOPEHUS B BOJE U HUCCIEIOBaHHE
MOJIy4YEHHOTO PacTBOPA JIAKMYCOM.

B3aumopaeiicTBue COISTHOM KHUCIIOTHI C IIMHKOM.

[Tonyuenue runpokcuaa meau(Il) u ero pasnoxxeHue npu HarpeBaHUU.

JlabopaTopHbIe ONbITHI

® O3HaKOMJICHHE C KOJUIEKITEH J1ab0paToOpHO MOCYIbI.

® [IpoBepka repMETUYHOCTH MPUOOPA JIs MOITYUEHHS Ta30B.
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® O3HaKOMJIEHHE C MUHEpajaMu, 00pa3yroUMMU IPaHHUT.
® [IpuroToBiieHHE reTEPOr€HHON CMECH MOPOIIKOB CEPHI C JKEIE30M U UX pa3JIeJICHUE.

¢ B3aumopnencTBHE PAacTBOPOB XJIOPUJOB U HOJHUJIOB Kalldsl C PAacTBOPOM HUTpATa
cepebpa.
® [Tonyuenue runpokcuaa meau(1l) u ero B3aumojielicTBUE ¢ CEPHOM KUCIOTOM.

¢ BzanmopencTBre pacTBOpa COAbI C KUCIOTOM.

® JlpoBepka 3aKkOHa COXPAaHEHUS MAaCChl BEIIECTB Ha IPUMEPE B3aUMOICHCTBUS

IIEJI0YH C KUCIIOTOM.

® JIpoBepka 3aKkOHa COXPAaHEHUS MAaCChl BEIIECTB HAa IPUMEPE B3aUMOICHCTBUS

miénouu ¢ comnto xeneza(lll).

® PazjgoxxeHue TEPOKCHIA BOJOpPOJAa C TMOMOIIBK oOkcuaa wapranma (IV).

11.3amenienue xeae3oM MeId B METHOM KyITOpOCe.
IIpakTnueckne padoThl
1. IlpaBuna TexHUKH OE€30MACHOCTH M HEKOTOPHIE BHJBI pPabOT B XUMHUYECKOMH
nabopaTopun (KaOMHETE XUMHUH).
2. HaGmronenue 3a ropsiiei CBE4OHu.
3.AHanu3 nouyBbI(aHaNIOT paboThl «OYNCTKA TOBAPEHHOMN COMM»).

Ba:kHeiimue npeacTaBuTe/ il HeOpranmyeckux BemecTs. KonvecTrBeHHbIe
OTHOILICHUS B XMMHUH

CocraB Bo3nyxa. [lonsitue 06 06bEMHOM J071€ () KOMIIOHEHTA TPUPOTHON ra30BOM
cMecH — Bo3ayxa. Pacuér o0béMa KOMITOHEHTA Ta30BO CMECH I10 €ro 00BEMHOM JI0JIE
Hao00OpOT.

Kucnopoa. O3o0mn. [Tonyuenue kuciopoaa. Cobupanue u pacrio3HaBaHHUE KUCIOpOa.
XUMUYECKHE CBONCTBA KUCIOPO/Ia: B3aUMOJICUCTBUE ¢ METAJJIAMU, HEMETANIAMU 1
CJI0KHBIMM BeniecTBamu. [Ipumenenue kucinopoa. KpyroBopot kuciopoza B mpupo/ie.

Oxcunpl. OOpazoBaHue Ha3BaHUN OKCUIOB 10 ux Gopmyrnam. CoctaBiaeHue Gopmy
OKCHJIOB I10 UX Ha3BaHUsM. [IpeacTaBurenn OKCUAOB: BOJA U YIIEKUCIbINA ra3, HerameHas
U3BECTb.

Bonopon B mpupone. dusnyeckue MU XUMHYECKHE CBOWCTBA BOJIOPOAA, €r0
MOJTy4YE€HHUE U IPUMEHEHHUE.

Kucnotsl, ux coctaB u ux kinaccudukanusa. Muaukaropsl. Tabauiia pacTBOPUMOCTH.
CepHast ¥ COJITHASIKUCIIOTHI, UX CBOMCTBA U MPUMEHEHUE.

Conu, ux coctaB 1 Ha3BaHus. PacTtBopuMocTs conelt B Boje. [IpencraBurenu coieid:
XJIOPU HaTpusi, KapOoHAT HaTpus, hocdaT KaabIlusl.



[Tocrosinnas ABoraapo. KonnuectBo BemectBa. Moib. Mosnsipaast macca. KpaTHeie
€AUHULIBI U3MEPEHUS KOJIMUECTBA BEIIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MUJUTUMOJISIpPHAS
Y KWIOMOJISIPHAs MacChl BEIIECTBA.

Pacuértsl ¢ ncnonap30BaHMEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS Maccay,
«MOCTOSIHHAsE ABOTAIpO».

3akoH ABoraapo. MosipHbIE 00BbEM Ta3000pa3HbIX BemecTB. OTHOCHTEIIbHAS
IJIOTHOCTB Ta3a 10 APyromy rasy.

Kpatabie eauHuUIbl M3MEpPEHUS — MWUIUMOJIIPHBIA U KUJIOMOJISIPHBIM OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuértsl ¢ HCTOIB30BaHUEM MOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIA 00BEM Ta30By, «UYUCIO0 ABOTAIPO».

I'unpocdepa. KpyroBopoT Bombl B pupojae. Pu3ndeckue M XUMUIECKHE CBOMCTBA
BO/JIbI: B3AUMOJEHUCTBUE C OKCHJIAMM.

OcHoBaHus, ux cocrtaB. PacTBOpUMOCTs OCHOBaHMU B Boje. VM3MeHeHUE OKpacKu
WHJMKATOPOB B IIEJTOYHOU cpene. lIpeacraBurenn menoden: ruApOKCUIbI HATPHS, KaIUs
U KaJIbIUSI.

PactBoputens u pactBopéHHOE BemiecTBO. PacTBopnl. PactBopenme. ['mapartsi.
MaccoBasi 107151 pacTBOPEHHOTO BellecTBa. PacdéTel, CBA3aHHBIE C HCIIOJIb30BAaHUEM
MTOHATHUS «MACCOBAs AOJISI pACTBOPEHHOTO BEIIECTBAY.

JlemoHCcTpauumn

e Ornpenenenue coaepKaHUsA KUCIOPOAA B BO3IYXE.
e [lomyueHue KUCIOpPOa PA3I0KEHUEM MIEpMaHTaHaTa KaJlisl U IEPOKCUIA BOAOPOA.
e (CobOupaHue METOJIOM BBHITECHEHUS BO3/1yXa U BOJIBI.
e Pacno3naBanue kuciopoaa.
e [‘opeHue mMaruus, xenesa, yrisi, cepsl u pocdopa B KucCIopoe.
o KoJuiekust OKCHUIOB.
e Jlonmyuenue, cobrpanue U pacno3HaBaHUE BOAOPO/A.
e [‘openue Bogopoa.
e BizaumopeiictBue Bogopoa ¢ okcuaom meau(Il).
o KoJsiekius MUHEpaIbHbIX KUCIOT.
e [IpaBuio pa3zbaBieHUs CEPON KUCIOTHI.
e Kotekuus conen.
e TabOnuia pacCTBOPUMOCTH KHUCIIOT, OCHOBAHUN U COJIEH B BOJIE.
e HekoTopble MeTaibl, HEMETAUIbl M COEJUHEHHS] C KOJHUYECTBOM BEIIECTBA,
paBHBIM 1 MOJIb.
e Mojenbs MOJISIpHOTO 00BhEMa ra3000pa3HBIX BEIICCTB.
e KoJuiexuuss OCHOBaHUM.
JlaGopaTopHbIe ONBbITHI

® [IomyTHEHNE N3BECTKOBOM BOJbI ITPU NIPONYCKAHUU YIJICKUCIOTO ras3a.
y y yr
8



¢ [lonydenue BOIOPOIAa B3aUMOAECHCTBUEM [IUHKA C COJITHOM KUCIIOTOM.
¢ Pacrio3zHaBaHu€ KUCIIOT C IOMOIIBIO UHIUKATOPOB.
¢ MI3MeHEeHNne OKpacKy UHAUKATOPOB B IIEJTIOYHOM CpeETE.

® (O3HaKoOMJICHHE C ImpcraparaMu IIOM&HIHCﬁ WJIM IIKOJbHON aNTeYKU. pacTBOpaMu

MEPOKCHUJIAa BOJAOPOAA, CIUPTOBOM HACTOMKH HO/1a,aMMHAKa.
IpakTyeckne padoThl
4. ITonyuyenue, coOMpaHue U pacro3HaBaHUE KUCIOPOa.
5. [lonyyenue, cobupanue u pacrio3HaBaHUe BOJIOPOIA.
6. [IpuroToBieHne pacTBOpa C 3aITaHHOM MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA.

OcHOBHBIE KJ1aCChl HCOPTAHUYECKHUX COCAUHECHUMN

O0600menue ceeneHnii 00 okcuaax, UX Kiaccu(UKalMy, Ha3BaHUSAX U CBOMCTBAX.
Cnoco0Obl MOJTy4eHUsI OKCHUJIOB

OcHoBaHus, uX KilaccuuKalus, Ha3BaHUA U CBOMCTBAa. B3aumopeiicTBue c
KHCJIOTaMH, KUCJIOTHBIMA OKCHJIaMH U COJISIMU. Pa3iokeHne HepacTBOPUMBIX OCHOBAHUM.
Crioco0blI MoJTyueHUs OCHOBAHUH.

Kucnotsl, ux knaccuduxanus u HazBanua. OOnIMe XUMUYECKUE CBOMCTBA KHUCIIOT.
B3anMopaencTBre KUCIOT ¢ METaIaMH. DJIEKTPOXUMUYECKUAN Psi/i HAITPSKEHUA METAJUIOB.
B3anmonencTBue KUCIOT € OKCHIAAMU METAUIOB. B3amMonencTBue KUCIOT C
OCHOBAaHMSIMM — DpEakUMs HeWTpamu3anuu. B3anmonencTBue KUCIOT C  COJSIMU.
[TosryueHnne 6€CKUCIOPOAHBIX U KUCIOPOACOAEPIKALINX KUCIIOT.

Comu, mx kinaccudukammss W CBOMcTBa. B3ammoneicTBhue coneil ¢ MeTamiamu,
0COOEHHOCTH 3TUX peakiuii. BzanmoienicTBre coseil ¢ consimu.

I'eneTnueckue psiapl MeTalUla U HeMeTaiuia. [ eHeTnyeckasi CBsI3b MEXKy KilacCamu
HEOPTaHUYECKHUX BEILIECTB.

JlabopaTopHbIe ONbITHI

¢ B3auMoaencTBuE OKCHAA KaJbIHs C BOJOM.

¢ [TomyTHEHHE U3BECTKOBOU BOBI.

® Peakuyst HEUTpAIU3ALINH.

® [Tonyuenue rugpokcuaa meau(Il) u ero B3aumonenicTBre ¢ KUCIOTOM.
® Paznoxenue ruapokcuaa meau(ll) npu HarpeBanuu.

® B3auMoAeHCcTBUE KMCIIOT C METaJlJIaMU.

® B3auMoaencTBrE KUCIOT C COJISIMHU.

® O3HaKOMIJIEHHE C KOJUIEKIIMEN COJIEH.



® B3aumoneiicteue cynbbara meau(ll) c xxemneszom.
¢ B3auMoIeiiCTBHE COJIEHN C COSIMU.

® J'eHeTnueckas CBS3b MCIKAY KJIacCaMM HCOPraHMYCCKUX BCHICCTB Ha IIPUMCEPC

COCJIMHCHUN ME/IH.
IpakTyeckne padoThl
/.PemieHue sKCHepUMEHTANbHBIX 3a/lay 1Mo TeMe «(OCHOBHBIE KJIACChl HEOPTaHMYECKUX
COCIMHEHUIN).

IepuoauuyecKkuil 3aK0H U MEPUOAUYECKAS CUCTEMA XUMUYEeCKHX djeMeHToB /1. 1.
MenaeseeBa. CTtpoeHue aroma
EcTecTBEeHHBIE CEMENCTBA XMMUYECKUX AJIEMEHTOB: LIEJOYHBIE U IIEJIOYHO3EMEBHBIC
MeETasllbl, TaJOreHbl, UHEPTHBIE (Osmaropoanbie) ra3pl.  AM@oTepHOCTh. AMdOTEpHBIE
OKCHJIBI M TUAPOKCUABL. KoMIUIEKCHBIE COMH.

Otkpeitne JI. WM. MeHneneeBbIM IEPUOAUYECKOTO 3aKOHA MW CO3JAHUE UM
IIEPUOANYECKON CUCTEMBI XUMUUECKUX JIEMEHTOB.

ATOMBI KaK (popMa CyIIECTBOBAHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIEC CBEIACHMUS
0 CTPOEHMHU aTOMOB. Jl0Ka3aTenabCTBa CIOKHOCTU cTpoeHUs: aToMoB. OnbiThl Pesepdopra.
[InaneTapHast MOZIENIb CTPOEHUS ATOMA.

CoctaB aTOMHBIX fAn€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS AaTOMHAsl Macca.
B3anMoCBS3b TOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS AaTOMHAsI Macca.

Muxkpomup. OnekTpoHsl. CTpoeHUE HIEKTPOHHBIX YPOBHEM ATOMOB XMMHUYECKUX
anemeHToB 1—20. [ToHsATHE 0 3aBEPIIIEHHOM JIEKTPOHHOM YPOBHE.

N3oronbl.  @Pusnmueckuid  CMbICT  CUMBOJMKM  l[lepronndeckoil  CUCTEMBI.
CoBpemeHHas (HOpMyIHPOBKA MEPUOANYECKOTO 3aKOHA. lI3MeHeHus: CBOWCTB 3JIEMEHTOB
B MIEPHOJIax U IpyMNInax Kak GyHKUUS CTPOCHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCTUKa dJIEMEHTa-METaula U AJIEMEHTAa-HEMETAIIA 110 UX IOJOKEHUIO B
MEPUOIMYECKON CUCTEME XUMUUYeCKUX deMeHToB J. M. Menneneena.

JleMoHCTpauumn

Paznmuunbie popMbl TAOIUI TEPUOTUIECKON CUCTEMBI.

e MogenupoBaHue OCTpoeHUs nepuoauueckou cucremsl 1. . Menneneena.
e Mojenn aTOMOB XMMHUYECKUX 3JIEMEHTOB.

e Mojenu aTOMOB AJIEMEHTOB 1—3-TO TIEPHOIOB.

JlaGopaTopHbIe ONBbITHI

® [Tonmyuenune ampOTEPHOTO THAPOKCHUIA U UCCIICIOBAHNUE €TO CBOWCTB.

Xumnueckas cBsi3b. OKHUCINTEIbHO-BOCCTAHOBHUTEIbHbIE PeaAKIIMU
Honnas xumuueckast cBsi3b. loHbI, 00pa30BaHHbIE aTOMaMU METAJLIOB U HEMETAJIJIOB.
CxeMbl 00pa3oBaHMSI HMOHHOW CBSI3M JUIsl OWHApHBIX coenuHeHud. oHHbIe
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KPUCTAIUTMYECKUE PEIETKU U (U3NYECKHE CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.
[TonsiTue o popMyIbHON €AMHUIIE BELIECTBA.

KoBaneHtHas xumuueckas CBSI3b. OJEKTPOHHBIE M CTPYKTYpHBIE (OPMYJIBI.
[Tonsitue o BaneHTHocTH. KoBaneHTHas HemousisipHas CBA3b. Cxembl 00pa3oBaHUS
KOBAJIGHTHOM CBSI3W JUI1  OMHApHBIX COEAUHEHW. MOJEKyJIsIpHble U aTOMHBIE
KPUCTAUINYECKUE PEMIETKN U CBOWCTBA BEIIECTB C ITUM THUIIOM PELIETOK.

DNEeKTpOOTPULATENBHOCT. Pl anekTpooTpunarensHocTH. KoBaieHTHAs nonsipHast
xumuueckast cBsi3b. Jumonb. Cxembl 00pa30BaHHS KOBAJCHTHON MOJSPHOM CBSI3U IS
OMHApHBIX COEAMHEHUNA. MOJEeKyJlsapHblE UM aTOMHBIE KPUCTAUIMYECKUE PEUIETKH U
CBOMCTBA BEILIECTB C 3TUM TUIIOM PEIIETOK.

Merammueckass XUMAYECKasi CBSI3b U METAIUIMYECKAsl KPUCTALUINYECKAs PEIIETKA.
CBolicTBa BEIIECTB C 3TUM TUIIOM PEIIETOK. EnnHas npupoia XUMUYECKUX CBS3EH.

Crenenp okucinenus. CpaBHEHHE CTENEHUM OKHCICHHS M BajleHTHOCTH. [IpaBuna
pacyéTa cTerneHe OKUCIeHns 1o GopMynaM XUMHYECKUX COEAMHEHUM.

OKHUCANTENPHO-BOCCTAHOBUTENBbHBIE peakunu.OnpeaeieHue CTEIEHEN OKHUCIECHUS
JUISL JIEMEHTOB, 00pa3yIOUIMX BELIECTBAa pa3HbIX KjaccoB. Peakuuum MOHHOTO oOMEHa U
OKHUCJIUTEIBHO-BOCCTAHOBUTEBHBIE peakui. OKHUCIUTEND U BOCCTAHOBUTEID, OKHCIICHHE
u BoccTa”HoBiieHHE. CocCTaBieHUE YPAaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakLMii METOJOM 3JIEKTPOHHOTO OajaHca.

JleMoHCTpauumn

BuneodparmenTsl u cnaitapl «oHHass XuMU4YecKast CBA3bY.

Kosuteknus BemecTs ¢ MOHHOM XMMUYECKOM CBA3BIO.

e Moaenu HOHHBIX KPUCTAIINYECKUX PEIIETOK.

e BuneopparmMents! u ciaiipl «KoBalieHTHas XuMUYECKast CBSI3bY.

e KoJuiekuus BeIecTB MOJIEKYJISIPHOTO U @aTOMHOTO CTPOCHMUS.

e Mopenu MOJIEKYJIAPHBIX M @TOMHBIX KPUCTAJUIMYECKUX PELIETOK.

e BuaeopparMeHTsl U craiiibl « MeTaumyeckasi XMuMUYeCKasi CBSA3bY.
o Komekuust «MeTaibl U CILIaBBDY).

e B3sanmojelicTBUe IIMHKA C CEPOM, COSTHOM KUCIO0TOM, XmopuaoMm meau (11).
e ['OpeHne mMarHus.

e B3aumozencTBHE XJIIOPHOU U CEPOBOIOPOIHOM BOJIBL.
JlaGopaTopHblie ONBITHI

¢ N3roToBieHre MOAENH, UIUTIOCTPUPYIOILEH CBOMCTBA METAJUTMYECKOMN CBSI3H

9 KJIIACC
IToBTOpEeHMe u 00001IeHHE CBeAeHUI IO Kypcy 8 kiacca
bunapupie coemunenms. Oxcumbpl  cojeoOpasyromye U HecolaeoOpasyrolue.
I'mapokcuapl: OCHOBaHUS, aM(pOTEepPHBIC THIPOKCHIIBI, KHCIOPOJICOACPKAIINE KHUCIOTHI.
CpenHue, KUCIbIe, OCHOBHBIC M KOMIUICKCHBIC COJIH.
11



OO6o6menne cBeaeHU O XuMHUYeckHX peakiusax.Kmaccudukamus XuMu4ecKux
peakuuil Mo pasjIUyHbBIM MPU3HAKAM: COCTABY U UYUCILY PEarupyromux U o0pa3yromuxcs
BEUIECTB, TEIUIOBOMY 3¢ (deKTy, 00paTUMOCTH, H3MEHEHHMIO CTEIEHEH OKHUCICHUS
JJIIEMEHTOB, O00pa3yloIIMX pearupyroliue BELIeCTBa, AarperaTHOMy  COCTOSTHUIO
pearupyronmx BEUECTB, HCIOJb30BAHUIO KATAIM3aTOPa.

[loHATHE O CKOPOCTM XMUMHYECKOW peakuuu. PakTophl, BIUSAIOIIME HAa CKOPOCTH
XUMHYECKUX PpEAKUMW: TPHUpPOAA PEarupyrollux BEIIECTB, WX KOHIEHTPALMS,
TEMIIEPATYPa, IJIOIIAIb COMPUKOCHOBEHMS, HAIMUME KaTanu3aropa. Katanms.
JdeMoHCTpaMuK

O3HaKOMIIEHHE C KOJUIEKIUSMH METAJIIOB U HEMETAJLIOB.

O3HaKOMIIEHHE C KOJUIEKLIUSAMH OKCHJIOB, KHCIIOT U COJIEH.
e 33aBUCUMOCTb CKOPOCTH XUMHYECKOW PEAKIIMK OT IPUPOABI PEarupyrOIINX BEIIECTB.

3aBUCHUMOCTh CKOPOCTHM XMMHMYECKOM PEaKIUMU OT KOHIIEHTPAUWU Pearupyronmx
BEILECTB.

3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEaKIUu OT IUIOIAJd CONPHUKOCHOBEHHS
pearupyronux BEMIeCTB («KUTISIIUMA CIIOM»).

3aBUCHUMOCTh CKOPOCTHM XUMHUYECKON PEaKIHU OT TEMIIEPATypbl pPEarupyrouux
BEILECTB.
JlabopaTopHbIe ONbITHI

®B3auMoeiiCTBME aMMHUaKa U XJIOPOBOIOPOAA.

¢ Peaknusa HEUTpamu3anuu.

® HaGmoaenue TemioBoro 3¢ (hexra peakiuyu HeuTpaau3aimi.

® B3aumoieiicTBre cepHoi KUCIO0ThI ¢ okcuioM meau(Il).

® PaznoskeHue nepoKkCuaa BOAOPO/Ia C MOMOIIBIO KaTaja3bl KapToges.

¢ 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIIMH OT MPUPOJIbI pEarupyronux BEIIECTB

HAa TpUMEpPEe B3aMMOJCHCTBUS PACTBOPOB THOCYIh(MaTa HaTpus wuxXJopuma Oapus,
THOCYJb(aTa HATPUS U COJITHON KUCIIOTHI.

® 3aBHCHUMOCTb CKOPOCTH XMMHYECKOW PEAKUUU OT MNPHUPOABl METAUIOB IPU HX

B3aUMOJIEUCTBUU C COJISTHON KUCJIOTOU.

® 3aBUCUMOCTh CKOPOCTH XHMMHUYECKOW pEAKUMHU OT MPUPOABbl KHUCIOT TpPU HX

B3aMMOJICHCTBUU C KEJIC30M.
® 3aBUCHUMOCTh CKOPOCTH XMMUYECKOWU PEaKUU OT TEMIIEPATYPHI.
®3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW PEAKIIMU OT KOHIICHTPALIUH.

¢ 3aBUCHUMOCTbH CKOPOCTH XMMHUUYECKOW PEAKIIMU OT TIJIOIIAAN COMMPUKOCHOBEHUS

pearupyromnux BeuecTB.
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® 3aBUCHMOCTD CKOpPOCTH XUMHYECKOU p€aKuun OT KaTajinu3aTopa.

X¥MHYeCKHe peakui B pACTBOPAX JIEKTPOJIUTOB

[TonsiTue 00 SMEKTPOIUTUYECKON JAUCCOLUALNU. DICKTPOJIUTHI U HEIIEKTPOJIUTHI.
MexaHu3M JUCCOIUALMM AJIEKTPOIUTOB C pa3IUYHBIM XapakTepoM cBsi3u. CTemneHb
ANEKTPONUTHYECKON qucconanuiv. CUIbHBIE U CTA0bIe SJIEKTPOIUTHI.

OcHoOBHBIE MOJIOKECHHUS TEOPUHU AIEKTPOIUTHUECKON JUCCOLIAALINH.
Knaccuduxanus noHoB U ux cBoicTBa. KUCIOTHI, OCHOBAaHUSA U COJU KaK AJIEKTPOIUTHI.
Wx xnaccudukaius 1 1UCCOIUalus.

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: H3MEHEHHE OKPACKW HWHIUKATOPOB,
B3aMMOJICHCTBUE C METAJUIAMHM, OKCHIAMH W THUAPOKCHUIAMU METAUIOB U COJISIMHU.
MonekyiispHble U MOHHBIE (TIOJHBIE U COKPAIEHHbBIE) YPaBHEHUS peakuuid. XUMUUECKUN
CMBICJT COKPAILIEHHBIX YPAaBHCHUHN. Y CIIOBUSI MPOTEKAHUS PEAKIIUNA MEXKIY JICKTPOJIUTAMU
710 KOHIIA. Psi1 akTHBHOCTH METaJIOB.

OO6mre XMMUYEeCKUEe CBOMCTBA IIEI0YEH: B3aUMOICHCTBUE C KUCIOTaMU, OKCHIAMHU
HEMETauIoB, coysiMu. OOIHMe XUMHUYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAHUM:
B3aMMOJICHCTBHUE C KUCIIOTAMHU, PA3JIOKEHUE IPU HATPEBAHUU.

OO0mue XMMHUYECKHE CBOWCTBA CPEIHHUX COJIEH: B3aMMOJCHCTBHE C KUCIOTaMH,
IEJI04YaMH, COJIIMU U MeTajuiaMu. B3auMoIeCTBUE KUCIBIX COJIEH CO MICIIOYaMHM.

I'maponus kak oOMEHHOE B3aMMOJIEUCTBUE coJied c Bomod. ['maponus comu
CUJILHOTO OCHOBAHHUSI U C1a00i KUCHOTHI. ['uaposn3 coiau ciaboro OCHOBAHUS U CUIIBHOM
KHCI0THL. BoopoaHelii mokaszarens(pH).

CBoiicTBa  KHCIIOT, OCHOBAaHMH, OKCHJIOB UM COJ€d B CBETE€ TEOPUU
NIEKTPOJIUTUYECKON  JUCCONMAIMM W TPENCTaBleHUd 00  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIHUSIX.

JdemoncTpanumn

e lcnpiTaHKE BENIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTD.

e 3aBHUCHUMOCTb JIEKTPONPOBOJHOCTH YKCYCHOW KUCIOTHI OT KOHLIEHTPALIUH.
e JIBMI)KEHHE OKPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.

e OmnpexeneHne xapakTepa cpelibl B paCTBOpPax COJIEH.

JlabopaTopHbIe ONbITHI

® Jlucconumanus ciadbIX JIEKTPOJUTOB HA MPUMEPE YKCYCHOM KHUCIOTHI.

® M3MeHeHne OKpacKy UHAMKATOPOB B KUCIIOTHOM Cpeie.

*Peakuus HEUTpaIU3alMU PacTBOpPA MIEIOYH PA3TUYHBIMU KUCIOTAMH.

® [Tonyuenue runpokcuaa meau(Il) u ero B3auMoIelicTBUE C Pa3TUYHBIMU KUCIOTAMH.
¢ BzauMoieiicTBHE CUIIBHBIX KHCIOT ¢ okcuaom Meau(1l).

® B3aumMmoaencTBrEe KMCIOT C METaJJIaMHU.
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¢ KauecTBeHHas peakilys Ha KapOOHAT-HUOH.

¢ [TomyyeHne CTyAHS KPEMHUEBOU KHUCIIOTHI.

¢ KauecTBeHHAs peakilus Ha XJIOPUI- WIIH CYJIb(aT-UOHBI.
® M3MeHeHne OKpacKd MHANKATOPOB B LIEIOYHOM CpELE.
¢ B3aumoaelCTBUE MIEIOYEHN C YIIICKHUCIBIM Fa30M.

¢ KauecTBeHHas peaklys Ha KATHOH AMMOHMUSL.

® [Tonyuenue runpokcuna meau(ll) u ero paznoxenue.

® BzaumozeiicTBre KapOOHATOB C KHUCIOTAMHU.

® [Tonyuenue ruapokcuaa sxxenesa(lll).

® BzaumoseiicTBue xenesa ¢ pactBopoM cynbdara meau(Il).

IIpakTHyeckue padoTbl
1. Pemienue sKcriepuMEHTANBHBIX 33]1a4 110 TeMe « IEKTPOIUTHYECKAs
JTACCOLIAALTUSY.
HemeTansbl 1 X coeIMHEHUS

CtpoeHue aToOMOB HEMETALUIOB U HUX IOJOKEHUE B NMEPUOIUUYECKOM cucteme. Psn
AIEKTPOOTPULIATENLHOCTH. KpHCTanIM4eckue PpEemeETKh HEMETAINIOB —  MPOCTBIX
BemiecTB. duszmyeckue CBOMCTBa HeMeTtauioB. OOmMe XUMUYECKHE CBOWCTBA
HEMETAJJIOB: OKUCIIUTEIIbHBIE U BOCCTAHOBUTEIILHBIE.

l'anorensl, ctpoeHne UX aTOMOB U MOJIEKyJl. DU3NUecKue 1 XUMUYECKUE CBOKCTBA
raJlor€HOB. 3aKOHOMEPHOCTH HW3MEHEHHSI CBOWMCTB TallOTEHOB B 3aBUCHUMOCTH OT HUX
MOJIOKEHHUSI B TEPUOANYECKOM cucrteme. HaxoxaeHue rajoreHoB B MPUPOAE U HUX
nojgydeHue. buonorndyeckoe 3HaUeHUE U MPUMEHEHUE TaJIOTEHOB.

['anoreHOBOZOPOABI M COOTBETCTBYIOIIME WM KHCJOTHI: IUIABUKOBAs, COJISTHAS,
OpOMOBOJIOpOSIHAsI, HOAOBoAOpoAHas. ['amorenuanl. KadecTBeHHbIE peaklUu Ha
rajoreHu1-uoHsl. [[pumMeHeHne coeTMHEHN TAJIOTEHOB.

O6mras xapaktepuctuka nemMeHToB VIA-rpynmsl. Cepa B ipupozen e€ mosydeHue.
AmnotpornHble MOAUGUKAIIMN CEPbl U MX CBOWCTBA. XUMHUYECKHME CBOWCTBA CEphl U €€
MIPUMEHEHHUE.

CepoBOIOPOJI: CTPOCHHUE MOJICKYJbI, (PU3NYECKMe W XHMHYECKHUE CBOMCTBA,
nosyyenrue u 3HadeHue. CepoBojgoponHas kuciora. Cynabhuabl U HX 3HAYCHHE.
JlroMmuHODOPBHI.

Oxkcupn cepoi(IV), cepuucras kucinora, cyiabputel. KadecTBeHHass peakuus Ha
CYIb(UT-UOH.

Oxcun cepri(VI), cepnas kuciorta, cyibdartel. Kpuctammoruaparsl.

CepHass KuCIIOTa KakK CHJIBHBIA diekTposut. CBoWcTBa pa3z0aBIECHHOW CepHOM

KHUCJOTbl KaK TUIWYHOM KHCJIOTHI: BSaHMOﬂeﬁCTBHe Cc MCTalllaMH, OCHOBHBIMH
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¥ aM(pOTEPHBIMU OKCHJIaMH, OCHOBAaHHSIMH U aM(OTEPHBIMH THAPOKCHAAMHU, COJSIMHU.
KauectBenHas peakius Ha cyab(haT-uoH.

OOmiast xapakTepuCTHUKa 3JIeMEHTOB VA-Tpynmbl. A30T, CTPOEGHHE €ro aroma
1 MOJIEKyJbl. DU3NYECKUE U XUMUYECKUE CBOKMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE
U €r0 OMOJIOTUYECKAs POJTb.

AMMUaK, CTpO€HHE MOJEKyIbl U (u3HUecKue CBOMCTBAa. AMMMayHas BOJa,
HalIaTBIPHBIA CHOUPT, THAPAT aMMHaka. /JJOHOpHO-aKUENTOPHBIA MEXaHU3M O0pa30BaHUs
CBA3U B KATUOHE aMMOHMS. BoccTaHOBUTENBHBIE CBOMCTBA aMMuaka. CoJli aMMOHHUS M UX
npuMeHeHue. KauecTBeHHas peakuys Ha KAaTHOH aMMOHMSL.

Oxkcupl a3oTa: HecoaeoOpasyrole U KUCIOTHbIE. A30THCTasi KUCJIOTa U HUTPUTHI.
A30THas KUCJOTa, €€ MOJy4YeHUe U cBoMcTBa. HuTpaTsl.

docdop, ctpoenne aroma u amtoTponus. Dochuast.Dochun. Oxcua Gocdopa(V)
u pochopnas (opropochopnas) kucimora. Pocharsl.

OO6mias xapakTepucThka 351eMeHTOB [VA-rpynnbl: 0COOEHHOCTH CTPOEHUSI aTOMOB,
IPOCTBIX BEUIECTB M COEIWHEHMH B 3aBUCUMOCTH OT TIOJIO)KEHHSI 3JIEMEHTOB B
NEpPUOANYECKON cucteMe. Yriepod. AJUIOTponHble MoauduKanuu: anmas, rpadur.
AMop(dHBIH yriaepoa: caxa, akTUBUPOBAaHHBINA yrojib. AgcopOuus. XUMUYECKUE CBOMCTBA
yraepoaa. Kokcoxumuueckoe npou3BOACTBO U €ro npoaykius. Kapouasl.

Oxkcupn yriuepona(ll): cTtpoeHwe MOJNEKyJbl, MOJIydYeHHE W cBoMcTBa. OKCUI
yraepoga(IV): ctpoeHue MoJieKysbl, MOTyYeHUE U CBOMCTBA. YTojibHas kuciorta. Coiu
YTOJIBHOM KUCIIOTHI: KApOOHATHI U TUAPOKAPOOHATHI. TeXHUYecKast v MUILEBAsI COJA.

OprannueckasxuMusi. Y TIIE€BOIOPOIBI.

MertaHn, 3TaH 1 NponaH Kak NpeesbHble (HACBhILEHHbIE) YIIIEBOAOPOIbl. DTUIIEH U
alleTUJICH KaK HelpeneabHble (HEHACHIIIEHHbIE) yTaeBo10poabl. CTpyKTypHbIE (HOpPMYIIbI
BemiecTts. ['openme  yrnesBopoponoB. Peakunmy — geruapupoBaHUs  IIPEAEIIBHBIX
YTJIEBOAOPO/IOB.

CnupTel. OTUIIOBBIA CHOUPT, €ro MOJy4YEHUE, MPUMEHEHHWE M (U3HOJOTUYECKOE
nercTBue. TpEXaTOMHBIM CHUPT TVIMLEPUH. YKCYCHAas KHCJIOTa KakK IPEACTABUTEIb
KapOOHOBBIX KUCIOT.

Kpemnuii: ctpoeHne aTroMa 1 HaxoxaeHue B nmpupoje. Cummunabsl u cuiad. CBolcTBa
kpeMmuus. Oxcun kpemausi(IV). KpemuueBas kucnora u €€ couu.

IIpousBonacTBo crekiia U uemeHrta. [Ipoaykius CHIMKAaTHOM NPOMBILUICHHOCTH:
OTITHYECKOE BOJIOKHO, Kepamuka, dhapdop, dhasac. OnTuaeckoe BOJIOKHO.

Hemeranmnsl B npupozae.@pakiroHHas NMEPEroHKa XKUAKOTO BO3AyXa KakK Crocoo
MOJIyYeHHUs] KUCIIOpoja, a3oTa W aproHa. Ilomydyenue docdopa, kpemMHUs, XJI0pa, HOAA.
DIIEKTPOJIN3 PACTBOPOB.

[Tony4yeHue cepHOW KHUCIOTBL: ChIPbE, XMMH3M, TEXHOJOTMYECKAas CXEMa, METOJ
KUIALIET0  CJO0s, TNPUHIMUMBI  TEUIoOOOMEHa, MPOTUBOTOKA M LUPKYJSLUU.
Oneym.IIpon3BOACTBO aMMHUaKa: ChIPbE, XUMHU3M, TEXHOJIOTMYECKAs CXeMa.

JdemoHcTpanuu
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Komnexuus Hemerannos.

Mogenu KpucTaluIn4eCKNX PEMETOK HEMETAIUIOB: ATOMHBIE U MOJIEKYJIIPHBIC.
O30HaTOp W MPUHLUIBI €70 PAOOTHI.

['openne HeMeTalI0B — MPOCTHIX BEUIECTB: cephl, (hocdopa, TPeBECHOTO yIIIsl.
OO0pa3sipl raToreHoB — MPOCTHIX BEIIECTB.

B3anmonenicTBre rajJoreHoB ¢ METaJNIaMH.

BriTecHenue xsiopa OpoMOM WM UOJA U3 PACTBOPOB UX COJICH.

Kosnekiust npupoaHbIX COEAMHEHUN XJI0pa.

B3aumopericTBre cephl ¢ METAJIIAMU.

I'openue cepbl B KUCIOPOAE.

Konnekuus cynbGuaHbix py.

KauecTBeHHas peakius Ha CyJIbPUI-UOH.

OOGecuBeYrMBaHNE OKPAIICHHBIX TKAHEW CEPHUCTHIM Fa30M.

B3aumoenicTBre KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOTHI C MEBIO.

OOyrnuBaHue OpraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHOW CEPHON KUCIOTOM.
Jnarpamma «CocTaB BO31yXay.

Buneodparmentst u cnaitasl «Ituubsu 6azapby.

[Tomyuyenue, coOupanue 1 paclio3HaBaHUE AMMHAKA.

Paznoxxenue 6uxpoMara aMMOHMUSI.

B3aumoenicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

['openne u€pHoro nopoxa.

PaznoxeHnue HuTpaTa Kajvsi U TOPEHUE B HEM APEBECHOTO YTOJIbKA.
OO6pa3siel IPUPOIHBIX coearnHeHuH docdopa.

I'openue dpocdopa Ha BO31yXe U B KUCIOPOIE.

[Tonyuenue 6enoro gocdopa v UCTILITAHUE IO CBOMCTB.
Komnekius «O06pasiisl MPUPOIHBIX COSTUHEHUH YTIIEpO1ay.

[Toptper H. JI. 3enunckoro. IlormomnieHne pacTBOPEHHBIX BELIECTB WJIM Ta30B
AKTUBUPOBAHHBIM YTJIEM.

Y CTponCcTBO MPOTUBOTA3A.
Mogenu MoJIeKyJl METaHa, 3TaHa, TUJIEHA U alleTUIICHA.

B3aumopeiicTBue 3TiiIeHa ¢ OpOMHOM BOJIOM U pacTBOPOM MEpMaHraHaTa KaJus.
OO61mue XMMUYeCKre CBOMCTBA KUCIIOT Ha TPUMEPE YKCYCHOU KUCIIOTHI.
KauecTBeHHas peakiiyisi HA MHOTOATOMHbBIE CIIUPTHI.

Komnekius «O06pa3ibl IPUPOIHBIX COCTUHEHUN KPEMHUSD .

Kosutekuus crekna, KepaMUuKy, IEMEHTA U U3/ICJINN U3 HUX.
Kosnekius npoayKuuu CUIIMKATHON MTPOMBIILIEHHOCTH.
BuneodparmenTs u cnaitabl «I[pon3BoIcTBO CTEKIIA U LIEMEHTAY.
Komnekus «IIpupoiHble cOEAMHEHNS HEMETAIIIOBY.
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BuneodparmenTst u cnaitnpl «DpakiroHHAs MEPETOHKA KUIKOTO BO3AYXay.

Buneodpparmentsl u cnaiigel «lloxydenue Bomopona, KHCIOpOJa M TaJIOT€HOB
AIEKTPOIUTUUECKUM CITOCOOOMY.

e Mogenu annaparos Ui IPOU3BOJACTBA CEPHOU KUCIIOTHI.

e MoJenp KUIAILIEro Cios.

e MoJenb KOJIOHHBI CHHTE3a aMMHUAKA.

e Buneodpparments! u cnaiiasl «I[pon3BoACTBO CEPHON KUCTOTHD».

e BuneopparmenTsl u cnaiipl «IIpon3BoacTBO aMMuakay.

o Komrekuus «CpIpb€ ISl MOTYYEHUs CEPHOU KUCIOTBD.

JlabopaTopHbIe ONbITHI

® Pacno3HaBaHuE raJIOT€HU/I-HOHOB.

¢ KadecTBEeHHbBIC pEaKIuU Ha CyJIb(haT-uOHBI.

¢ KauecTtBeHHas peakysi Ha KATHOH aMMOHUS.

¢ XMMHAYECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.
*KauectBeHHbI€ peakiiuu Ha pochar-uoH.

¢ [Tomy4yeHue U CBOWCTBA YIOJIbHOM KUCIIOTHI.

¢ KadecTBeHHas peakiiys Ha KapOOHAT-HUOH.

® [IponyckaHue yriIeKMCIIOro ra3a 4epe3 pacTBOp CUIIMKATa HATpHUs.

IIpakTnueckue padoThl
2.M3y4yenne CBONCTB COJISTHON KUCTIOTHI.
3.M3y4yenne cBONCTB CEpHOM KHCIOTHI.
4. ITonyyeHne aMMraka 1 U3y4€HHUE €ro CBOKCTB.
5. [Tomyuenue yriekucnaoro raza. KauectBeHHasi peakiiys Ha KapOOHAT-HOHBI.

MeTtajuibl 4 MX COCAMHEHMS

[lonoxkeHne METaUIOB B NEPUOJUYECKOM CHUCTEME XMMHUYECKUX 3ieMeHToB [[. U.
MenpeneeBa, CTpOCHHME AaTOMOB M KPHUCTAUIOB METAUIOB. Meranyeckass CBSI3b U
METaJUIMYECKasi KPUCTALTNYECKAs pe€Tka. Ou3n4ecKkue CBOMCTBA METAJUIOB: 3JIEKTPO- U
TEIUIONPOBOJHOCTh,  OTpaXkarolllas  CHOCOOHOCTh,  IJIACTUYHOCTh.  UEpHbIE U
LBETHBIEMETAJIIIBI.

Mertamael  Kak ~ BOCCTAaHOBUTENIU.  DJIEKTPOXUMHUYECKUM  psii  HAMPSKEHUM.
B3aumopnencTtBue METAUIOB € HEMETaUIaMH, OKCHAAMHU, KHUCJIOTAMHU, COJIAMU.
AJIFOMUHOTEPMHUSI.

OO6mias xapakTepucTuka 3JeMeHTOB |A-rpynmbl. OKCUIBI U TUAPOKCUABI IIETOYHBIX
METAJUIOB, HX IIOJyYEHUE, CBOMCTBA, NPUMEHEHHE. BakHEWIIMe COoNMM MIETOYHBIX
METaJVIOB, MX 3HAYEHUE B IPUPOJIEC U )KU3HU YETIOBEKA.
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OOmast  xapakrepuctuka 3neMeHTOB  ||A-rpynmbl.  Okcuabpl ¥ THIPOKCUABI
HIEJI0YHO3EMENBHBIX METAJUIOB, MX IOJYYEHHE, CBOWCTBA M NpUMEHEHHE. Baxneimme
COJIM LIEJIOYHO3EMEIBHBIX METAJUIOB, MX 3HAYEHHE B IPUPOJNE W JKU3HU YEIIOBEKA.
Kap6onatsl u ruipokapOOHAThI KaTbIIHS.

Bpemennas u mocrosiHHas KECTKOCTh BOAbl. CHOCOOBI yCTpaHEHHsS] BPEMEHHOU
xeécTkocTu. CriocoObl yCTpaHEHUsI TOCTOSHHOM KECTKOCTH.

CoeanHeHUs aTIOMUHUS B TIPUpOe. XUMHUYECKHE CBOMCTBA amoMuHMS. OCOOCHHOCTH
OKCHJIa M THAPOKCHAA ANTIOMHHHS Kak aM(OTEepHBIX coenuHeHH. Baxueiimue comu
amrOMUHUS (XJIOpU, cyiabdar).

OcobOenHoctu cTpoeHHus aroma xkeiesa. JKeme3o B mpupoje. Baxkueiinue pynabl
xene3a. [lomydyenune uyryna u cramu. Oxkcunsl u ruapokcunsl sxenesa(ll) u (IT). Conu
wenesza(ll) u (II). OOHapyxeHHnEe KaTHOHOB >KeJie3a B pacTBOpe. 3HAUCHUE COCAMHEHUUN
xKeresa.

Koppo3usi rasoBas (XUMHUYECKas) M OJICKTPOXMMHUCCKAas. 3allliTa METAIOB OT
koppo3uu.Metamusl B npupojne. I[lonstue o wMertamryprun. Y€pHags u  1BETHas
Metaiuryprus. [lupomMeraninyprus, TuIpoMeTauTyprus, 3JIeKTpoMeTauTyprusi. JloMeHHbII
npoiecc. [lepepaboTka yyryHa B cTalib. DIEKTPOIU3 PACILIABOB.

JdemoHcTpanuu

e Bi3auMmogelicTBUE HATPUS, TUTHUS U KaJIbLHS C BOJIOM.

e [‘opeHue HaTpus, MArHUS U JKEJI€3a B KUCIOPOJE.

e Bcrbllka TEpPMUTHON CMECH.

e B3aumozelicTBre CMeCH NTOPOLIKOB CEPHI U JKEJI€3a, IMHKA U CEPBI.

e BizauMmojeiicTBHE aJIIOMUHUS C KUCJIOTaMH, IIIeJI0YaMHi U BOJOM.

e BzaummogelcTBue xkene3a U MEIU C XJIOPOM.

e BisaumogelicTBue MeaM € KOHIEHTPUPOBAHHOM CEPHOM KHCIOTOW W a30THOU

KHUCJIOTOM (pa30aBIeHHOW U KOHIIEHTPUPOBAHHOM ).

e (Okpacka INIAMEHU COCIMHEHUSIMH IIEJIOYHBIX METAJIOB.

e (Okpacka IJIaMeH! COeTMHEHUSIMHU 111eJI0YHO3EMENIbHBIX METAJIJIOB.

e [‘ameHue u3BeCTH BOJOM.

e [lomyuyeHne ECTKOM BOABI B3aWUMOJEHWCTBHUEM YIJIEKHCIIOTO ra3a C HM3BECTKOBOM

BOJIOM.

e VYcTpaHeHHE BPEMEHHOM KECTKOCTH KUTITYEHUEM U J100aBICHUEM COJIbI.

e VYcTpaHEHHUE MOCTOSHHOU KECTKOCTU JOOABICHUEM COJIbI.

e lloHuThl M MpUHIKT UX ACHCTBUSA (BUICOGPATrMEHT).

e Koutekuus npupogHbIX COEAUHEHUN aJTFOMUHMUS.

e BujaeodparmeHTsl u craiapl «OKCUA ATFOMUHUS U €TI0 MOJIU(DUKAIIII).

o [lomyuenune aMm(pOTEepHOTO THIPOKCHUA ATTFOMUHUS U UCCIIEIOBAHUE €TI0 CBOWCTB,

e Komiexkuusa « XuMHYeCKHE UCTOUYHUKH TOKA)).
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e Pe3ynbTarel JUIMTENBHOIO JSKCIIEPUMEHTA II0 M3YYEHHUIO KOPPO3UU CTAJBHBIX
W3JIeJIUHI B 3aBUCUMOCTH OT YCJIOBUM IIPOLIECCOB.

e Boccranosnenue menu u3 okcuaa meau(1l) Bomoponom.

e Buneodpparments! u cnaiasl «I[pon3BoACTBO UyryHa U CTATIN.

e BuneopparmenTsl u cnaiiapl «310emnus u3 4yryHa u cTaim».

e BuneopparmenTs! u cnaiipl «I[pon3BoACTBO aIOMUHUS.

JlabopaTopHbIe ONbITHI

® B3aumoieiicTBre kKesesa ¢ pactBopoM cyibpara meau(ll).
®[losyueHre N3BECTKOBOW BOABI U OMBITHI C HEM.
® [Tonyuenue ruapokcuaos xene3a(ll) u (111).

*KadecTBeHHBIEC PEAKIMHA HAa KATHOHBI JKeJe3a.

IIpakTHyeckue padoTbl

6. XK&cTtrocTh BOABI U cIOCOOBI €€ yCTpaHEHUS.

7. PelieHne sKkcriepuMEHTaIbHBIX 33/1a4 M0 TeMe «MeTab.

XuMHS M OKPYKAKOLIAS Cpeaa

Crtpoenue 3eMiu: s1po, MaHTHs, 3€MHasl Kopa, Jiutocdepa, ruapocdepa, atmochepa.
Xumunyeckuil coctaB 3emuu. ['opHble mopoabl. Munepansl. Pynel. OcagouHble rOpHbIE
nopobl. [lose3Hpie uckomnaemele.

HNcTOYyHUMKM  XMMUYECKOTO  3arpsi3HEHUsi  OKpyxkaromed cpenbl. ['noOanbHbIC
HKOJIOTHYECKUE MPOOJIEMBbI YETIOBEUECTBA: HAPYIIEHHUE OMOT€OXUMHUYECKUX KPYTOBOPOTOB
XUMHUYECKUX DJIEMEHTOB, MOTEIUICHUE KIMMATA, KUCIOTHBIE NOXAU U Ap. O30HOBBIE
IBIpbl. MEXIyHapOJHOE COTPYJHUYECTBO B O0OJACTH OXpaHbl OKPY’KaIOLIEH cpenbl OT
XUMHUYECKOTO 3arpsI3HEHUS. «3€JIEHAsT XUMUS.

JdemoHcTpanuu

e Buneopparmentsl u crnaiiipl «CtpoeHue 3eMiid U €€ XUMUYECKUN COCTABY.

e KoJuiekuys MUHEPAJIOB U TOPHBIX TOPOJ.

o Komnekuus «Pyasl MeTamioBy.

e Buneopparmentst u  cnaiasl  «l700anbHBIE  DKOJOTMYECKHE  MPOOIEMBI

YEJI0OBEYECTBAY.
e BuaeopparMeHThI U ClIaliJIbl O CTENEHU YKOJIOTMYECKON YMCTOTHI TOBapa.
JlaGopaTopHbIie ONBbITHI

*H3yyeHue rpaHuTa.

*U3yyeHre MapKUPOBOK PA3JIUYHBIX BUIOB IPOMBIIUIEHHBIX U IMPOJOBOJIbCTBEHHBIX

TOBApOB.

O06001meHne 3HAHMI 110 XMMHUM KyPCa OCHOBHOM IIKOJIBI.
IHoaroroBka kK OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHY
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CrpoeHre aromMa B COOTBETCTBUM C TMIOJOXKEHUEM XHMMHYECKOTO 3JEMEHTa
B nepuoauyeckon cucreMe. CTpoeHUE BEIMIECTBA: XMMUYECKasl CBSA3b M KpUCTAJUINYECKAas
peméTka. 3aBUCMMOCTh CBOMCTB OOpa30BaHHBIX JJEMEHTaMU MPOCTHIX BEIIECTB
(MeTayuioB, HEMETaJUIOB, OJIArOPOJHBIX Ta30B) OT TMOJOXEHHUS DJIEMEHTOB B
NEePUOANYECKON cHucTeMe. THUMOJIOrUs HEOPraHWYECKUX BEIIECTB, pa3/CICHHE WX Ha
KJ1acchl U rpynmnsl. [IpencraBureny.

[Ipu3Haku W yCIOBUSI MPOTEKAHUS XMUMHUYECKHX peakuuil. TUMONOorus XUMHUYECKHUX
peakiuii 1O pa3IuyHbIM Mpu3HakaM. Peakiuum wuoHHOro oOmeHa. OKUCTUTEIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XUMUYECKHUE CBOMCTBA
coJieo0pa3yoIuX OKCHIOB, THAPOKCUAOB (OCHOBAHUH, KUCIOPOACOAEPKAIINX KUCIOT U
aM(OTEepHBIX TUJIPOKCUJIOB), COJICH.
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KasiennapHo-TreMaTnyeckoe mjaHupoBaHue 8 Kjace

Ne | Tema K | ara IIpumeyanue
/1 o |Ilo daxTnue
J. | IaHy | CKH
q
a
c
HavajbHble MOHATHS U 3aKOHBI XuMuu (21 4)
1 [Ipenmer xumuu. Ponp XuMuM B KU3HU YEIOBEKA 1
2 | MeToasl u3y4eHUS XUMHUH 1
3 ArperaTHble COCTOSIHUSI BEIIIECTB 1
4 | Ilpaktuueckas padota 1 IIpaBuna TeXHUKH 1
0€30MMacCHOCTH U HEKOTOpbIE BUIBI PAa0OT B
XUMUYECKOH TabopaTopnu (KaOMHETE XUMHHN)
5) Ipaxmuueckas paboma 2«Habmonenue 3a 1
roOpsIIEN CBEUON»
6 | ®usuyeckue sIBICHUS — KaK OCHOBA pa3felieHus 1
CMeCe B XUMUHU
7 | Ilpakmuueckas paboma 3(AHaIU3 MOYBHI) 1
8 | ATOMHO-MOJIEKYIISIpHOE Y9eHUE. XUMHUECKUE 1
AJIEMEHTBI
9 3HaKU XUMUYECKUX DJIEMEHTOB. 1
10 | Ilepmonnueckas TabauIIa XUMUYECKUX DJIEMEHTOB 1
. . Menneneena.
11 | Xumuueckue GopMyIibl 1
12 | Xumnueckue Gpopmyiel. MaccoBast 107151 1
XUMHYECKOTO JJIEMEHTA B COSAMHCHUH
13 | BajieHTHOCTH 1
14 | Onpenenenue BaJIeHTHOCTA XHMHUYECKOTO 1
areMeHTa o (opMyIie BelecTBa
15 | Xumnueckue peakiuu 1
16 | Xumuueckue ypaBHEHHS 1
17 | CocraBnenue XUMUYECKUX YpaBHEHUN 1
18 | Knaccugukanus XuMHYeCKUX peakuui no cocrasy | 1
Y YHCTTy PEareHTOB U MPOIYKTOB
19 | Tumbl XUMHUYECKUX pPEaKITHil. 1
20 | IloBropenue u 0600mEeHne TeMbl. [ToaroToBKa K 1
KOHTpPOJIBHOM paboTe
21 | Kommponvnas paboma Ino teme «Hauanpubie |1

IIOHATHUA U 3aKOHBI XUMHUH)»

BaskHeiimue NPeACTABUTEIN HEOPraHu4eCKMX BEeCTB. KoanuyecTBeHHbI€ OTHOILIEHHSI B

xumu (19 v)

22 | Bo3oyx u ero coctas 1
23 | Kucnopon 1
24 | Ilpakmuueckas paboma 4 «Ilonyuenue, cooupanue | 1

" paClio3HaBaHUEC KUCJIopoaa»
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25 | Oxcupsl 1

26 | Bomopon 1

27 | Ilpakmuyeckas paboma 5 «Ilonydenue, coonpanue | 1
U pacrio3HaBaHueE BOJIOPOAA»

28 | Kucnotsl 1

29 | Conu 1

30 | KonmnuecTBo BemecTBa 1

31 | PacuéThl ¢ UCIIOJIb30BAHUEM TIOHATUN «KOJIMYECTBO | 1
BELIECTBAY, «MOJISIPHASI MAccay, «4UCiIo ABOTaapo»

32 | MonsipHbIii 00bEM ra3oB 1

33 | PacuéThl M0 XUMHUYECKUM YpaBHEHUSIM 1

34 | Pac4éThl ¢ MCMOJIb30BAHUEM TIOHITHIA «KOJIUYecTBO | 1
BEIIECTBAY, «MOJISIPHAsI Maccay, «MOJIIPHBIH 00bEM
ra3os

35 | Boxa. OcHoBauus 1

36 | PacTBOpBl. MaccoBas 1015 paCTBOPEHHOTO 1
BelIeCTBa

37 | Ilpakmuueckas paboma 6 IlpuroroBicHue 1
pacTBOpa 3aJaHHOW MacCOBOM J0JIEH
PacTBOPEHHOTO BEILIECTBA

38 | Jomawnuii sxcnepumenm 1

39 | O6o0IIeHNEe U cUCTEMATHU3AIMS 3HAHUN 110 TEME 1
«Baxxnelme npeacTaBUTETN HEOPTaHUYECKUX
BeniecTB. KoamuecTBeHHbIE OTHOLICHHS B XUMUN)

40 | Kommponvnass paboma mo Tteme «Baxnenmmue | 1
MIPEICTaBUTEIIN HEOPTaHHYECKUX BEIIIECTB.
KosmaecTBeHHBIC OTHOIICHUS B XUMUI

OcHOBHBIE KJIACChl HeOpranuyeckux coequuenuii (10 u)

41 | Oxcunpl, uX Kiaaccu(uKaus XUMUYECKHE U 1
CBOMCTBA

42 | OcHOBaHHS, UX KJIacCU(DUKAINSI U XUMAYECKHE 1
CBOMCTBA

43 | Kucnotsl, ux kimaccuuKanus 1 Ha3BaHUS 1

44 | XuMHYecKue CBOWCTBA KUCIOT 1

45 | Conm, ux xnaccuduxarus 1

46 | XuMUYecKue CBOWCTBA COJieH 1

47 | I'enernueckas CBS3b MEXIY kjaccamu | 1
HEOPraHWYECKUX COCTMHEHUN

48 | Ilpaxmuueckas paboma 7 Pemenne | 1
AKCIIEPUMEHTANBHBIX 3a/1ad 1o Teme «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX COSTMHEHU»

49 | Ob6oOmieHre W cucTeMaTH3anus 3HaHWK 1Mo Teme | 1
«OCHOBHBIC KJIACCHI HEOPTAHNYECKHUX COCTUHCHHIN)

50 | KonTponbHas pabota mo teme «OCHOBHBIC Kacchl | 1

HCOPTraHNYCCKUX COCOUHEHUI
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Ilepuoauyecknii 3aKOH U NEPHOANYECKAA CHCTEeMa XUMHYeCKUX d1eMeHTOB JI.U. Menaeneesa.
Crtpoenne atoma (8 u)

51 | EcrecTBeHHBIE CEMENCTBA XUMHUYECKUX DIIEMEHTOB. | 1

AMdoTepHOCTH
52 | OtkpeiTHE TIEpuoanYeckoro 3akona /1. U. 1
MenpaeneeBsIM
53 | OcHOBHEBIE CBEJICHHUS O CTPOCHUU aTOMOB 1
54 | CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB 1

55 | [lepuoanueckasi cucteMa XUMHUYECKUX JIEMEHTOB | 1
.. MengeneeBa

56 | XapakTepucTHKa JIeMEHTa-MeTalljla U DJIEMEHTa- 1
HEMeTalia [0 UX IOJIOKEHHUIO B TIEPHOHYECKON
CUCTeMEe XMMHYeCKHX demMeHToB 1. U.
Menneneena

57 | XapakTepHuCTHKa U AJIEMEHTa-HeMeTalljla 10 UX 1
MOJIOKEHUIO B IEPUOANYECKON CUCTEME
XUMHYECKUX d1eMeHTOB [I. 1. MeHaeneeBa

58 | 3HaueHne NepHUoOIUYECKOro 3aKOHA 1
1 TICPUOAMYCCKON CHCTEMbI XUMHUYECKHX
anemeHToB 1. . Menaeneena

59 Honnasg xuMuueckas CBI3b

e
1
60 | KoBanenTHas XUMUYECKas CBI3b 1
61 | KoBaseHTHas HENOJSAPHAS U MOJIIpHAs XuMudeckas | 1
CBSI3b

62 | Merajuinueckass XUMUUYECKASA CBI3b

63 | CreneHb OKUCIECHUS

64 OKHCIUTEITbHO-BOCCTAHOBUTEILHBIC pCaKknun

65 | OkuciauTens U BOCCTAHOBUTEID

PR PR

66 | CocraBieHue ypaBHEHUI OKHCITUTENBHO-
BOCCTAaHOBUTCIIBHBIX peaKHI/II\/JI METOAOM
3JIEKTPOHHOTO OajaHca

67 | O6oOmEeHne U cucTeMaTu3alus 3HAaHUK o Temam | 1
«Ilepuoauyeckuii 3aKOH U MEPUOANYECKAsI CUCTEMA
XUMHYECKHX AJIIEMEHTOB . . Menaeneesa.
Crpoenue aroma» ©  «XHUMHYECKass  CBS3b.
OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKLINN

68 | Konmponvnas paboma no teMam «llepuomamueckuii | 1
3aKOH W TIEPUOJUYECKasl CHUCTEMa XUMHUYECKUX
snementoB J[.M. MenneneeBa. CTpoeHue aroma» u
«XuMHuUecKas CBSI3b. OKHCITUTEIIBHO-
BOCCTAHOBUTEIIBLHBIE PEAKIIUN»

69 | O6061eHe MpoiAEHHOTO MaTepHuaa 1

70 | Urorosoe 3ausrue 1
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KasiennapHo-reMaTnyeckoe mjiaHupoBanue 9 Kiaace

Ne | Tema K | dara [Ipumeuanue
/1 o |Ilo daktrue
1. | IIaHy | CKH
q
a
c
IloBTOpEeHue U 00001IeHNeE CBe/IeHUIT 110 Kypcy 8 Kiacca.
Xumunueckue peakuuu (5 1)
1 | Knaccugukanus HEOpraHM4eCKUX BEIIECTB U X 1
HOMEHKJIaTypa
2 Knaccudukanms XuMruIecKux peakiyi mo 1
Pa3IUYHBIM OCHOBaHUSIM
3 CocraBiieHne ypaBHEHUN XUMUYECKUX peaKui 1
4 [ToHsITHE O CKOPOCTH XMMUYECKOUN peaKIuu 1
5 | ®akTophl, BIUSIOLUMEHA CKOPOCTh XUMHUECKUX 1
peakuuii
XumMuveckue peakuuu B pacreopax (10 u)
6 | DiekTponMTHYECKAs UCCOIUAITHS 1
7 | OCHOBHBIE MOJOXKEHUS TEOPUU 1
anexTpoiuThueckon auccouuaruu (TI/1)
8 | XumMuueckue cBOMCTBA KUCIOT KaK 3JIEKTPOIUTOB 1
9 | YcnoBus npoTeKaHUs peakiuii Mexay 1
ANEKTPOIIUTAMU A0 KOHIIA.
10 | Xumuueckrue CBOMCTBA OCHOBAHHIA KaK 1
JIEKTPOJIUTOB
11 | Xumuueckue CBOMCTBA COJIeH KaK AJIEKTPOIUTOB 1
12 | TlonsaTtue o ruaponIu3e conei 1
13 | Ilpaxmuueckas paboma 1. Pemenue | 1
AKCIIEPUMEHTATBHBIX 3a1au o TeMe
«DQIIEKTPOIUTHICCKAS TUCCOIHAIIHS
14 | OGoO1eHre U cucTeMaTu3als 3HaHU 10 TeMe 1
«XHMMHYECKHE PEeaKIMH B PacTBOpax
AEKTPOJIUTOBY
15 | Koumponvnas paboma 1 no teme «Xumudeckue | 1
pEaKuy B paCTBOPAX IIEKTPOITUTOBY
HemeTanabl 4 ux coenHeHus (25 4)
16 | OOmas xapakTepUCTHKAa HEMETAIIJIOB 1
17 | OOmas xapakrepuctuka aneMeHToB VIIA-rpynnsr | 1
— TaJIOTEHOB
18 | CoenuneHus raaioreHoB 1
19 | Ilpaxmuueckas paboma 2. I3yueHue CBOICTB 1
COJISTHOM KHMCJIOTBI
20 | O6mas xapakrepructuka 31eMeHToB VIA-rpymmb 1
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—xanbkoreHoB. Cepa

21 | CepoBomopoa u cynbhusl 1

22 | KucinopoaHbie COSTUHEHUS CePBI 1

23 | Ilpakmuueckasn paboma 3. I3yueHnue CBONCTB 1
CEpPHOM KHUCIIOTHI

24 | OOmas xapakTepUCTUKA XUMHUYECKHUX JJIEMEHTOB 1
VA-rpynsl. A30T

25 | Ammuak. Conu aMMOHHUS 1

26 | Ilpakmuueckas paboma 4.1lonydyeHne aMMHaKa u 1
M3YyUYEHHE €ro CBOMCTB

27 | KucnopoaHble COeTMHEHHSI a30Ta 1

28 | A3oTHast KHCJIOTa, €€ MOoyueHHe U CBOWCTBA. 1
Hurpartsr.

29 | ®ocdop u ero coeAMHCHUS 1

30 | O6mas xapakrepuctuka snemMeHToB IVA- rpynmer. | 1
Yraepon

31 | KucnopoHble coeIMHEHUs yriepoia 1

32 | Ilpakmuueckas paboma 5.1lony4uenue yriaekucioro | 1
rasa 1 U3y4eHue ero CBOMCTB

33 | YruneBomopomas 1

34 | Kucnopoacoaepxaiiie opranndeckue coeiuaeHus | 1

35 | Kpemuuii u ero coeTMHEHUS 1

36 | CumkaTHasi MPOMBIIUIEHHOCTb 1

37 | [lomyueHnue HEMETAIIIOB 1

38 | [NomyueHnne BOKHEUITUX XUMHUYECKHX CoequHEHU | 1
HEMETAJJIOB

39 | O606mmenue o Teme «HemeTansl u ux 1
COETTUHEHUS

40 | Kommponvnas paboma 2 o teme «HemeTais! u 1
WX COCMHCHUS

MeTtaibl u ux coequnenus (16 1)

41 | OOmias xapakTepucTHKa METaJIOB 1

42 | XuMHYecKue CBOWCTBA METAIIJIOB 1

43 | OOmias xapakTepucTHKa 1eMeHTOB | A-rpyrisl 1

44 | BakHeM1re CoiM ETOYHBIX METAJIJIOB, UX 1
3HAYEHUE B MPUPOJIC U KU3HU YETIOBEKa.

45 | Obmas xapakrepuctuka ||A-rpymnrsl 1

46 | Baxkueiiiue coiay METOYHO3EMEILHBIX METAIIIIOB, 1
WX 3HAYCHUE B IPUPOJIE U KU3HH YEIIOBEKA

47 | YKéctkocTb BOJBI U CLIOCOOBI €€ YyCTpaHEeHUs 1

48 | Ilpaxmuueckas paboma 6.)KECTKOCTH BOIBI U 1
CHOCOOBI €€ yCTpaHeHus

49 | ATIOMUHHI U €0 COETUHEHNS 1

50 | XKenes3o u ero coenuHeHUs 1

51 | 3HaueHue coeAMHEHUN Kele3a B PUPoe U xKu3Hu | 1
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YCJI0BCKa

52 | IIpakmuueckas paboma 7. 1
Pemenuie skcriepuMEeHTATBHBIX 33724 110 TEME
«Mertamibn»

53 | Koppo3ust METaJI0B M CIIOCOOBI 3aIIUTHI OT Heé 1

54 | MeTaiisl B IpUpOJIE. 1

55 | Ilondatue o MeTamypruu 1

56 | O6o0menue 3HaHui Mo TeMe «MeTauTb 1

57 | Koumponvnas pabom 3 1o teme «MeTaibi» 1

XuMHUs U OKpYKawmas cpeaa (2 4)

58 | XuMudeckuil cocTaB IIaHeThl 3eMJis 1

59 | Oxpana okpyKaromei cpebl 0T XUMUIECKOTO 1
3arpsi3HEHUs

O0001menue 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IloaroTroBKa K 0CHOBHOMY rocyaapcTBeHHOMY 3Kk3ameny (OI'J) (9 u)

60 | BemecrBa 1

61 | Xumudeckue peakiuu

62 | XumMHu4ecKkre CBONCTBA MPOCTHIX BEIIECTB

63 | XuMuUyeCcKUe CBOMCTBA CIIOKHBIX BEILIECTB

I

64 | [ToBropenue u o6061eHue 1Mo Teme. Iloaroroka K
KOHTPOJIBHOM paboTe

65 | Koumponvuas paboma 4(utoroBas 1o Kypcy |1
OCHOBHOM IIIKOJIBI)

66 | AHayM3 KOHTPOJIBHOU PabOTHI. 1
67 | [lonBenenue UTOroB roaa 1
68 | HUrorosoe 3ausrue 1
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