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IMoscuuTennHas 3anucKa

PaGouas nporpamma pa3spaboTana Ha OcHOBe aBTOpckoii nporpammsl O.C.
I"abpueasua kypca xumun 9 knacca. (Xumus. 8—9 knaccrr: pafouas nporpamma
k maann YMK O. C. I'abpuenana,1.I'. Octpoymora, C.A. Cnagkosa, : yueGHo-
MeToaudeckoe ocobue / O. C. abpuensn, C.A Cnankos— M. : TTpocsernerue,
2019. —80,[1]c)

Pabouas nporpamMma paccunTaHa Ha 24 B He[Iel0, U3 HUX 24 pe3epBHOE BpeMs, 44
KOHTPONBHBIE PadOThL, 7 4 IpaKTHUYECKHE paboTEl, Bcero 68y.

B pabouyro npozpammy enecensr uzmenenus:

Asmopckas npozpamma paccuumana na 70 wacos, yuebuwiii 200 9 knacca Ha 68
YaCo8, Pe3epeHoe 8peMs COKpauieHo 0o 24, emecmo 4u.
B pabouyio npozpammy eHecensl usmenenu:
Buecenot Hazeanus npaxmuueckux pabom:

Hpaxmuveckan paboma N2 | «Pewtenue sxcnepumenmansiolx 3a0ay no meme
"Onexmponumuueckas duccoyuayus”y

Ipaxmuueckan paboma N2 «Hzyuenue ceoticme conanoii kuciomoly»
lIpakmuuecxas paboma N2 3 « Hzyuenue ceoiicme ceproti kucnome:i »
IIpaxmunecxan paboma N2 4 «llonyuenue ammuaxa u uzynenue e2o ceoticme

lIpaxmuneckan paboma N€ 5 «llonyuenue yenexuciozo zaza u uzyuenue e2o
CBOUCMEY

Ipaxmuveckan paboma N «Kecmrxocmpb 600bl u cnocobul ee yempanenusn»

IIpakmuueckan paboma N7 « Pewienue sxenepumenmansHux 3a0ay Ho meme
«Memanitor»
Pesepsroe epema ucnoavzoeams 6 xonye yuebnozo zoda na «Ilosmopenue.
Peuwenue 3aoaun.

Peseperoe epema ucnonv3osamsv 6 KoHye yuebnozo zoda na «llosmopenue.
Pewenue 3aoauy.

@opmbl  OpraHM3aNBHM  Y4eOHOrO TMpeAMeTa H  OCHOBHBIE  BHIBI
NEeATEILHOCTH.

Cucremy ¢opM yueOHOH IeATENBHOCTH YYalllMXCA HA YpPOKE COCTABILIOT
¢ponTanbHas, HHIMBHAyaIbHAS U HapHas paboTa. DTHM hopMaM Takke MPHCYLIH
BCE€ KOMIIOHEHTHI TIporiecca 00YUeHHUA.

ppormansuoii popmoil  opraHMzaMH  y4eOHOM HeATEBHOCTH  yYalllUXCH
Ha3bIBAIOT TAKOH BHA AeATEIBHOCTH HA YPOKE, KOIJIa BCe YUEHHKH Klacca INoj
HETOCPEICTBCHHBIM PYKOBOJACTBOM YYMTENS BBIIOIHMIOT oOuTyo 3anavy. Yaiue
BCEro €¢ UCITONB3YIOT Ha dTane MepBHYHOIO YCBOCHHA HOBOT'O MaT<cpHalia.

Huousudyanvnan dopma opzanuzayuu pasomet yuauuxca IpenycMaTpUBaCT
CaMOCTOSITEIbHOE BBINOJIHEHHE YYEHWKOM OJIMHAKOBEIX JJiE BCEre Kiacca 3amad
0e3 KOHTaKTa ¢ JIpYTHMHM Yy4YeHHKaMH, HO B €JMHOM JUJIS BCEX TEMIIE.






WupuBunyansHoR 3anadedl MokeT OBITH pabora ¢ y4eGHHKOM, CHPaBOMHHKOM,

ciaoBapeM, Tabiuuek. [Tapras pabora yaie Beero HCHOMb3yeTCA MPHU BHIIOTHEHHHA
nabopaTOPHBIX H IIPAaKTHYECKHUX paloT.

Tlo 3aBepuieHdy Kypca XHMHW Ha Tane OCHOBHOTO 0OLIero o0pa3oBaHUs
BBIITYCKHMKH OCHOBHOM HIKOJIBI JOJIKHBI OBJIAJIETh C/IEAYIOIIUMHA PE3YIbTATAMY:

ILnaHupyemble pe3y/bTaThl

Juunocmuvie pezyavmamei
[ Yocosnanue CBoeH STHHYECKON MTPUHAUICKHOCTH, 3HAHHE UCTOPHH XHMHH H
BKJIAJa POCCHHCKOH XMMMYECKON HayKU B MUPOBYH) XHMHUIO.
2)dbopMHMpoBaHKEe OTBETCTBEHHOIO OTHOMIEHHS K IIO3HAHMIO XUMMWH; TOTOBHOCTH M
CNOCOOHOCTH YYallUXC K CaMOPa3BUTUIO H CaMO00Pa30BaHMIO Ha OCHOBE
M3ydenusd PakToB, 3aKOHOB H TEOPHIl XUMHH; OCO3HAHHOIO BLIGOPA U IOCTPOCHHS
WHAMBUIYAIBHON 00pazoBaTe/lbHON TPaeKTOPHHU;
3) dpopMHpOBaHME LENOCTHOH eCTECTBEHHO - HAYYHOIN KaAPTHHBI MHpA,
HEOTHEMIIEMOM YaCThIO KOTOPO#H AB/IACTCA XHMHYECKAs KapTHHA MHpa;
4)oBIafeHHe COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLHM YPOBHIO Pa3BHUTHUS HAYKH
1 OOLIECTBEHHOM MIPAKTHKH, B TOM YHCIIE U XMMHUYECKHM;
5)ocBoeHuE COLUMANBHBIX HOPM, NMPABHII NOBEACHU, poiieil U GopM CoLManpHOi
KH3HH B COLIMYME, IPUPOJIe W YACTHOM JXKH3HH Ha OCHOBE 3KOJOTHUECKOU
KyJIbTYpbl M 0€30[1aCHOTO O0pailieHHs ¢ BELLEeCTBAMK U MaTepHalaMu;
6) dhopMUpoBaHWe KOMMYHUKATHBHOR KOMITETEHTHOCTH B ODILIEHUH CO
CBEPCTHHKAMHM U B3pOC/BIMH B IIpoliecce 00pa3oBaTelIbHOM, OOIIECTBEHHO
ITONIE3HOH, YUeDHO — HCCIE0BATENILCKOM, TBOPIECKOH M IDYTHX BHAOB
JICATENBHOCTH, CBA3aHHBIX C XHUMUEH,

Memanpeomemusie pesyromamot
1 )onpenenenue neneit cobcTBeHHOro 00y4eHHs, MTOCTAHOBKA H QOPMHUPOBAHHE
I ceOsl HOBBIX 3a/1a4;
2)IUTAaHAPOBAHWE MTyTeH TOCTIDKEHHA JKEeNAaeMOoro pe3ysibTaTta o0yueHus XUMUH
Kax TeOPEeTHYECKOrO0, TaK ¥ SKCIIEPUMEHTalLHOIO XapaKkTepa;
3)COOTHOLIEHUE CROUX JISHCTBUH ¢ MITAHHPYEMBIMH PE3YILTATAMH,
OCYILECTB/ICHHE KOHTPOJIA CBOEH [eSTENLHOCTH B IPOLIecCe NOCTHKEHMs
pe3yneTara, olpelneleHre cnocoboB JeHCTRIEH NMPY BHITIONHEHVH N1aB0paTOpHBIX U
NPAaKTHYECKUX PaboT B COOTBETCTBUM C NPABUIAMH TEXHHKH GE30MaCHOCTH;
4)onpeneleHHe HCTOUHHUKOB XMMHYECKOH WHPOPMAIIUH, €€ ITONYUeHHE U aHaTH3,
CO3aHHe HHOOPMALIMOHHOTO MPOLYKTA U €ro Npe3eHTALINS;
3)ucnone30BaHie OCHOBHBIX HHTEIEKTYATBHEIX ONEPAllHi: aHallu3a ¥ CHHTE34,
CPABHEHUA U CUCTEMATH3ALMH, 0000111eHUS U KOHKPETU3alliH, BEIABICHHE
NPHIMHHO-CNICACTBEHHBIX CBA3€H H MOCTpOeHHe JOTHUECKOTO PacCy K IeHHI |






YMO3aKJI09eHHA (MHIANBAAYAIILHOrO, IEIYKTHBHOIO U 10 aHATOTHM ) Ha
MATEPHAIIEC €CTECTBEHHO - HAYTHOTO CONEPKAHHS,
6)yMeHHe CO3/1aBaTh, IPHMEHATE H NPeoOpazoBLIBATE 3HAKH U CHMBOJIBL, MOAENH
U CXeMBI JJ1A pelIeHHs YUeOHbIX U [T03HABATE)ILHbIX 33134,
7)pOopMHPOBAHKE W Pa3BUTHE IKONOTHUSCKOIO MBILIIEHHS, yMEHHe TIPHMEHATh
€70 B [I03HABATEILHOM, KOMMYHHUKATHBHOM’, COLAANBHON NPaKkTUKE U
NpoheCcCHOHANBHOM OpHEHTALINH,
8)reHepupoBaHVie Wieii U OTIpefeieHie CPeicTB, HeOOXOAMMBIX IS WX
peanu3aluH.

IIpedmemnsie pezyabmanmot
I)ymenune 0603Ha4aTh XUMIYECKHE 31E€MEHTHI, HA3LIBATh X U XapaKkTepH30BaTh
Ha OCHOBe TOJIOXKEHUs B IIepHoanUeckoit cucteMe /.M. Menneneesa;
2)(OpMHpPOBaHHE W3YYCHHbIX HOHATUI: BELIECTBO, XUMHYCCKUI SIIeMEHT,
MOJIEKYJ1a, HOH, KATHOH, AHHOH, IPOCTOE U CIOKHOE BEIIECTBO, XUMUYecKas
peaxnus, BUIbI XUMHYECKUX PeakIiil 1 1.11.;
3)onpenenenune no GopMyJIaM COCTABA HEOPTAHHYECKUX U OPraHHUYECKHUX
BEIHECTB, BAJICHTHOCTH aTOMOB XMMUYCCKHX 3EMEHTOR MIIH CTENIEHH HX
OKHCIICHHS,
4)noHuManne nHGOPMALIMH, KOTOPYIO HECYT XHMHUYECKME 3HAKHK, (POPMYJIbl H
VPaBHEHUS,;
5)yMeHue KITacCH(BHUMPOBATh IPOCTHIE (METAILI, HEMETAIIbI, BNaropoIHEIe
rasel) U CHOXKHbIE (OUHAPHBIE COEIMHEHMUS, B TOM YMC/IEe U OKCUIBL, 4 TAKKE
THPOKCHABI — KUCTOTH, OCHOBAHMS, aM(pOTEPHBIE MHIPOKCHAB! — H COJIH)
BCLLECTRA;
6)(hopMUpOBaHHE TIEPUO/IMUECKOTO 3aKOHA, OBBACHEHHE CTPYKTYpPhI HH(POPMALIHH,
KOTOPYIO HECET MEPHO UUECKAs CUCTEMA XWMUYECKHX 3nemenToB J1. M.
MeHzeneepa, pacKpbiTHe 3HAUYEHHS HEPHOAUIECKOTO 3aKOHa;
7)yMeHHe XapaKTepH30BaTh CTPOCHHE BEIIECTRA — BUJBI XMMHUYECKOM CBIA3M U
THIIBI KPUCTAITHIECKUX PELIETOK;
8)omucaHue CTPOEHHUS ATOMOB XHMHYECKHX 3JIEMEHTOB ¢ NOPAAKOBEIMH HOMEPAMH
1-20 u 26, otobparkeHHE HX C TOMOILBIO CXEM;
9)cocrasnenne GOpMYT OKCHAOB XMMHYECKHX 3JIEMEHTOB ¥ COOTBETCTBYIOLUMX MM
I'MIPOKCULOB;
[ 0)nanucanye CTPYKTYPHbIX GOPMYN MOJIEKYIAPHBIX COETHHEHUH M (GOPMYIBHBIX
©XWHHL HOHHBIX COETHHEHHH 110 BANEHTHOCTU, CTENEHU OKHCICHUA UIIH 3aps/ly
WUOHOB;
1 1)yMeHue GopMUpoBaTh OCHOBHBIE 3aKOHBI XMMHU: IOCTOSIHCTBA COCTABA
BELIECTB MONEKYIAPHOI0 CTPOSHH S, COXPaHEHNs MACChl BEIIECTE, 3aKOH
ABorajnpo;
[2)ymenHe GOPMHPOBATE OCHOBHEIE MOIIOKEHHA ATOMHO — MOJIEKYAAPHOrO
YUYCHHS B TEOPHH DIIEKTPONIUTHHECKOH JUCCOIHALINY;
13 )onipeieneHre NpH3HAKOB, YCAOBUI NPOTEKAHHS M IIPEKPAWEHHs PeaKIIHi;
14)cocTaBnenne MOIEKYNAPHbIX yPaBHEHUH XUMHUECKHX PEaKI[HI,
IOATREPIKIAIOLINX 00LIHe XUMUUECKHE CBOHCTBA OCHOBHbBIX KJIACCOB
HEOPraHUYECKUX BEUIECTB H OTPAKAKOLIMX CBI3H MEXAY KJIACCAMH COeIMHEHHIT;






15)cocTaBnenue ypaBHEHHH peakiiiii ¢ yyacTHEM SIEKTPOHOB TAKXKe B HOHHOM
(opme;

16)onpeaenenne Mo XMMHYECKHM YPABHEHUSM MPHHAIEKHOCTH PEaKITH K
OHIPEIEICHHOMY THITY MY BHIY;

1 7)cocTannenme ypaBHeHUH OKHCITHTENBHO-BOCCTAHOBUTENBHBIX PEaKLMii
NOMOLIBEO METOZA INEKTPOHHOIO DanaHca;

18)puMeHeHHE IOHATUH «OKHCITIEHHE» H «BOCCTAHOBIIEHHUE» JIA XapaKTePHCTHKH
XUMHUUECKHX CBOUCTR BEIIECTB;

19)onpenenerre ¢ NOMOINBIO KAYECTBEHHbIX PEaKLUE XJI0pH -, CYIbdaT- H
kapOOHAT- aHHOHOB H KATHOHA AMMOHHS B PacTBOpE;

20)o0bsACHEH A BAMAHUSA Pa3iMuHbIX (AKTOPOB HA CKOPOCTh PeaKiiHii;
21)yMenne xapakTepr30BaTh MOJOXKEHHE METAJIOB U HEMETAIJIOB B
NEPUOIMHECKOH CUCTEME 3JIEMEHTOB, CTPOCHUE UX aTOMOB H KPUCTA/LIOB, o01ume
hu3IIecKHe U XMMUYECKHE CBOHCTBA;

22)o0bAcHeHHEe MHOTOOOPA3HS IPOCTHIX BEIIECTB ABJCHHEM AIOTPOITHH C
YKa3aHHEM IPUYMH;

23)ycTaHOBIEHUE PATHYUHA TMIPO-, IMPO- H ANEKTPOMETAATYPIMH H
HIUTFOCTPHPOBAHHE ITUX PA3HYHI IPUMepaMH TIPOMBIIIIEHHEIX CIOCO60B
MOJYYEHAS METAJLIOB;

24)yMenne aaBath OOLIYIO XapaKTepucTKy dnementos 1, IT, VIIA — rpynm, a
TaKKe BOROPOJA, KHCIIOPOIa, a30Ta, cepbl, Pocdopa, yriepoid, KpeMHHS B
00pa30oBaHHbIX HMH IIPOCTHIX BELIECTB U BAKHEHIIMX coeAMHEHHH (CTpoeHH e,
HaXOKIE€HHE B IPUPOJE, NoNyYeHHe, HU3HNIecKHe H XHMUYECKHE CBOMCTBRA,
[IPUMEHEHHE );

25)yMeHHe OIMCBIBATH KOPPO3UIO METAIIOB H CMOCOOHI 3a1MThE OT Hee;
20)yMeHHEe IPOH3BOANTL XUMHUCCKUE PACYETH ¢ HCOIb30BAHHEM [IOHATHI
«MaccoBas JIOTst BELIEeCTBa B CMECH», «KONHUYECTBO BEILIECTBA», KMOISAPHbBIN
00beM» o popMyNaM U YPaBHEHUSM PEaKLIHii;

27)onucanne CBOHCTB H TPAKTHYECKOIO 3HAUCHHA H3YYEHHBIX OPTaHUYECKHX
BELI[eCTR;

28)BBIMONTHEHKE 0003HAYCHHBIX B TIPOTpaMMe IKCIIEPUMEHTOB, PacIIO3HABAHUE
HEOPTaHHYECKHUX BEILECTB 110 COOTBETCTRYIOIINM IIPHIHAKAM;

29)cobnmogenne mpasu 0e30nacHoi paboTEl B XHMHYECKOM KaOUMHeTe
(mabopartopun).






Conepxanue yueOHOTO Kypca

Iosropenue n 0606menne ceeaeHuii no kypey 8 kiaacca

bunapnele coeaunerna. OKCHbl CONE0OpasyIolye 1 Hecoleodpasyloulye.
Puapoxcubr: ocHOBaHust, aMPOTepHEIE THAPOKCH/IbI, KUCIOPOACOAEPKAIIIME
KHCa0ThL. CpeliHue, KACTbIe, OCHOBHEIE H KOMIIIEKCHbIE COITH.

ObobuieHne creleHuH 0 XuMmuYeckux peakuusx. KnaccuuKalus XMMMYECKHX
peaKkIiHil MO pasiMYHBIM [IPU3HAKaM: COCTaBY M YWUCHY pearHpyolux W
obpa3ylomyxcs BEMIECTB, TEIUIOBOMY 3¢deKTy, 00paTHMOCTH, H3MEHEHHIO
CTEMEHEH OKHCIEHHS 9HICMEHTOB, OOPa3yIOIHX peardpyiollive BEIECTBa,
HCTIONIB30BAHUI) KaTalKM3aTopa.

llongTve O CKOPOCTH XUMHHECKOH peakuuu. (DakTopsl, BAUSIONIHE HA CKOPOCTh
XHMHYECKHX peaKlHd, NPUPOLa PEarHpylOMIHX BellleCTB, WX KOHICHTpalus,
TeMIIEpaTypa, oAk CONPUKOCHOBEHMS, HATUYHe KaTauzaropa. Katamus.

HeMOHCTpPAHH.
-O3HaKOMIICHHE C KOUIEKLMSIMH METANITTOB U HEMETAILIOB.
-O3HaKOMJIEHHE C KOJUIEKLIMSIMH OKCH/OB, KMCJIOT U COJNel.

-3aBHCHMOCTh  CKOPOCTM XHMUHECKOH peakld¥ OT NpUpOAbl Pearupyroliux
BellleCTR.

-3aBUCHMOCTL CKOPOCTH XMMHWYECKOH Peakilud OT KOHUEHTpPALMH Pearupyrolux
BEIIIECTBR.

-3aBHCHMOCTb CKOPOCTH XHMHYECKOH peakiud OT IUIOMAAH COMPUKOCHOBEHHS
pearupyromKX BEWECTB («KUTISIIMHA c10i» ).

-3aBUCHMOCTb CKOPOCTH XMMHUECKOW PEeaKIMH OT TeMIIEpaTypsl PEearMpyrolHx
BCLUICCTB.

JlaBopaTopHbIe ONLITEHI.

-BzanmoneicTBre aMMMaKka ¥ XJOPOBOJOPOIA.

-Peaxknus HeliTpanu3aluy.

-Habmonenne tennosoro ahdexTa peakiny HelTpasm3aliuu.
-BiaumopelicTeure CEpHOM KMCIOTBI B OKCHIa MeaH (/)

-Paznoxenue nepoxcuaa Boaopoia ¢ IOMOIIBIO KaTanaskl KapTodens

-3aBHCUMOCTb CKOPOCTH XHMHMYECKOH peaKkluu OT MPHPOALI pPeardpyioLIuX
BeIIECTB HA NPHMEPE B3aMMOJACHCTBHs pPacTBOPOB THOCYIb(ATa HATpHHd M
XJIopHa Gapusd, THOCYNIb(hATa HATPHA U XJIopuaa OapHs, THOCY/Ik(paTa HATPUSL H
COJISTHOW KHCJIIOTHI.

-3aBHCHMOCTb CKOPOCTH XMMHYECKOH peaknmuH OT NPHPOAB METATIO0B
MPpH HX B3aUMOHEHCTBHY C CONAHON KUCNOTOH.
-3aBUCHUMOCTh CKOPOCTH XHMHYECKOH PEAKUHH OT NMPUPObL
KHCIOT MPH MUX B3aUMOJAECHCTBHH C KeEeNe30M.






- 3aBHCHMOCTB CKOPOCTH XHMHUECKOH PeakuMy 0T TeMITEPaTypEL.
-3aBHCHMOCTE CKOPOCTH XHMHYECKOH PEaKiMK OT KOHIIEHTPALMH.
-3aBUCHMOCTE CKOPOCTH XHMHYECKOW PEaKUMH OT NIOIMAAN CONPHKOCHOBEHHS
pearupyloUiMX BelLEeCTB.
-3aBHCHMOCTE CKOPOCTH XHMHUUECKOI peakliy OT KaTamu3aTopa.
XHMHYEeCKHe PeaKLHH B PACTBOPAaX 31€KTPOJTHTOR

IlonsaTe 00 3neKTpONUTUHECKOH AUCCOLMALIMU. DNEKTPOSHTHL U HEANEKTPOIHUTEL
MexannsM auccoLpaldy  BIEKIPOJAHTOB € PAIMYHBIM - XapaKTEPOM  CBS3H.
CTenenb oneKTposuTHIeCKOH arccorrainy. CHIbHbIE U Cabble 37eKTPOITHTEL,
OcHoBHble monoxkernus 12/{. Knaccudukauus HOHOB B X cBoMcTBa. KUCA0THI,
OCHOBaHHsA M COJIM KaK 31€KTPOIHThL. MxX K1accnpuKauus 1 JIUCCOLIMALIHA.

O6mpe XWMHMYECKHE CBOMCTBA KHCJIOT: H3MEHEHHE OKpackH HHIMKATOpOB,
B3aUMOAEHCTBUE C METAUIaMH, OKCHAAMMU W TUIPOKCHAAMH METAIJIOB W COJSMM.
MornekynsipHple M HOHHBIE (TIOJHBIE M COKpAICHHBIE) YPaBHEHHS peaKi(uil.
XHUMHUYECKHH CMBICT COKpAllleHHbIX YPaBHEHWH. YCIOBUS MPOTEKAHHUS peaxiuii
MEKAY JIEKTPOAUTAMY 10 KOHIIA. PAa aKTHBHOCTH METANIOB.

ObMe XUMHYCCKME CBOMCTBa [enodeil: BlauMoAeHCTBHE € KHUCAOTAMM,
OKCHAaMH HEMETaoB, conaMH. O0Iuue XUMUYecKue CBOMCTBa HepaCTROPHMEIX
OCHOBaHMH: B3aMMOJSHCTBUE C KUCAOTAMH, UICIOYAMH, COJMAMM M METAJUTAMH.
BzaumoelicTBHE KUCTBIX COIEH CO LIETOUaM.

['aponus kax obmenHoe Rm3aumojeiicTBue cosiedt ¢ Bopoil. ['maponus conu
CHIIBHOTO OCHOBaHUS U caadol xkucioTod. ['mapomns comu cnabGoro OcHoBaHMA H
CHIIBHOH KHCIIOTHI. | Haponn3 comm ¢nadoro OCHOBAHMS H CHILHOH KHUCAOTHIL
Bonaoponusii nokazarens {pH)

CpolicTBa KHUCIOT, OCHOBaHUH, OKCUOB W coliel B cBeTe 131 M TIpeacTaBIeHHIH
o6 OBP.

JdemoHcTpaunn

~-HcreiTanKe BeleCTB M UX PacTBOPOB Ha ANIEKTPOIIPOBOTHOCT.
-3aBHCHMOCTD TeKTPOIIPOBOTHOCTH YKCYCHOH KUCITOTEI OT KOHIEHTPALMH.
-JIBIXKeHHe OKpallleHHBIX HOHOB B JIEKTPHUECKOM M0JIE.

-OnpeneneHune xapakrepa cpelibl B pacTBOpax CoeH.

JlaGopaTopHbie ONBIThI

-Jliccounaiua cnabuix JNeKTPOIHMTOR Ha TTPUMepe YKCYCHOH KHCIOTEHIL.
-M3menenue oKpacku MHAUKATOPOB B KUCIIOTHOH cpee.

-Peakuns HeliTpanvzaliy pacTBOPa UICNIOUH Pa3iM4HbIMA KHCIIOTaMH.
-llonyueHue rugpokcuaa meau (/) v ero B3aumonelcTBHe C pa3IMYHBIMU
KHCJIOTaMH.

-B3auMopeiicTBHE CUNBHBIX KHCIOT ¢ OKCHAOM Meau (//).
-B3anmMozielicTBHE KHCIOT C METAILTAMH.

-KauecTBenHas peakuus Ha KapOOHAT-HOH.

-IlonydeHuHe CTYIHS KPEMHHAEBOI KHCIIOTHI.

-KauecTBeHHas peakuus Ha XJIOPUA- WIH CYIb(AT-HOHBI.

-HM3MeHeHHe OKpacKH HHIHKATOPOB B LIeI0YHOH cpele.






-B3auMoaelcTBHe menoUeii ¢ yrieKUcIbIM ra3oM.
-Kauecrsensas peakiis Ha KATHOH AMMOHMSL.

-llonmy4yerue ruapoxenga Meau (/) U ero paznoxeHue.
-BraumonelicTBre KapOOHATOB ¢ KHCIIOTAMH.

-[lomy4enue ruapoxcuna xenesa (/).

-B3anmMojeiicTeue xenesa ¢ pactBopoM cynsdara meau (//).
[IpakTH4eckune paboThl

|.Pemnenre  OKCHOEPHMEHTANBHBIX  33Jlad IO TeMe  "DIeKTPOIHTUYECKas
auccounanus”

Hemeranasl n Hx COCTHHCHHUA

CTpoeHne aTOMOB HEMETaJLIOB ¥ UX TIOJIOWEHHE B ITepHMOIHIEcKOl chucTeMe. Py
IEKTPOOTpHLIATENsHOCTH. KprcTaniudyeckue peluerky HeMETALIOB — NPOCTRIX
BeulecTs.  Duzyueckue  CBOHCTBA  HEMETAUIOB.  OKHC/IMTEIBHBIE ¥
BOCCTaHOBHTEIbHBIE.

['anoreHkl, crpoeHUWe uX aroMOB M MONeKy/l1. Puznueckne W XHMHUeCKHe
CBOWCTBA TAJIOTEHOB. 3aKOHOMEPHOCTH HW3MEHEHMS CBOMCTB TalOr'eéHOB B
3aBUCHMOCTH OT HMX MOJ0XKeHUWA B nepHoguueckod cucreme. Haxoxnenue
rajloreHoB B IPHPOAE W WX MOJydYeHHe. DbUONOrHuYecKkoe 3Ha4YeHHe Mo
[IpUMEeHEeHUEe TaloreHOB.

["ajioreHOBODOPOLARI M COOTBETCTBYHOIUKME MM KHCIOTHI: TUIABHKOBASA, COJISHAd,
OpomosoiopoaHast, HonoBojopoaHas. ['anoreHunbl. KauecrsenHnas peaxiuus Ha
rajoreHuI-uoHsl. [IpruMeHeHHe coe/ITHEHHH raJoreHos.

Obias xapaktepuctuka anemeHTOB VIA-rpymmsl. Cepa B npupone # ee
noJydeHHe. AIUIOTPONHBIE MOAU(HUKALMUA CepPhl H WX CBOHCTBA. XHUMHUYECKHE
CBOHCTBA CEPHI K €€ MPUMeHEHHE.

CepoBo/IOpOLl: CTPOSHHE MOJIEKYIBl, (uinuecKue 4 XMMHYECKHe CBOICTBA,
noaydenue u 3HayeHue. CepoBomoponHas kucnora. CynapQuasl 1 UX 3HAYEHUE.
JlromunOQOPEL.

Oxcun cepwl (IV), cepuucras kucnorta, cynbduTs. KauecTBeHHas peakuus Ha
CYIBGOUT-MOH.

Oxkcuael cepsi(VI), cepras xucinora, cynbgarel. Kpucramnoruaparer. CepHas
KHCOTA KaK CUabHBIHA 2eKkTponut. CBolicTBa pa3daBieHHON CEPHOM KHUCIIOTHL
KaK TUIIHYHOH KHCJIOTBL B3aHMOJEHCTBHE ¢ MET&/UIAMH, OCHOBHBIMH ¥
aM(OTCPHBIMH OKCHIAMH, OCHOBaHHAMU © AMGOTEPHBIMH THAPOKCHUIAMM,
coisaMu. KauecTBeHHas peakuus Ha Cyab()aT-HOH.

OO0uias xapakTepUCTHKa 3JIEMEHTOB VA-TPYINEL. A30T, CTPOSHHE €ro aToMa M
MOJICKYJIbl. PH3HYECKHEe H XUMHYECKHE CBOMCTBA W IPUMEHEeHHe a30Ta. A30T B
IIPHPOJE U ero OHOJIOrHYeCcKas Pob.

AMMHAK, CTpOGHHE MOJISKYJIBl H (H3HYECKHEe CBOMCTBA. AMMHAa4Has BOJA,
HAIMATBIPHBEIH  CIIMPT, ©rHApaT aMmuaka. JIoHOpHO-akuenTOPHBIH MEXaHH3M
00pa3oBaHMs CBA3M B KaTHOHE aMMOHHUA. BoccraHoBHTEbHbIE CBOWCTBA
amMMmHaka. Conu aMMOHUS M UX NpuMmeHeHHe. KadecTBeHHas peakuMs HA KATHOH
AMMOHHS.






Oxcuasl azota: HecoleoOpasylolHe H KHCNOTHBIE., A3ZOTHUCTAd KUCJIOTA W
HUTPHUTEI. A30THas KMCIOTA, €€ NoJy4eHue U cBoicTBa. HUTpaThL.

®octop, cTpoenne aroma U aotponus. Pochunsr. Gochun. Oxcun pocdopa
(V) n docdopnas (oprodochopHas) kuchora. Pocdarsl.

Ob1ras  xapaKTepUCTUKA 5eMEHTOB [VA-Tpynmel: o0coGeHHOCTH CTpOSHHA
aTOMOB, MPOCTBIX BELIECTB M COCAUHCHUI B 3aBUCHMOCTH OT MOJIOKEHHA
3JIEMEHTOB B MEPHUOAUYECKON cucTeMe. YTnepol. AJIOTPOIHbIE MOAHPHKALIMHA:
anMas, rpaduT. AMopdHBI yriuepom: caxa, aKTHBUPOBAHHBIA  YIOJb.
Ancopbuus. Xumuueckue cBoicTBa yriaepoaa. Kokcoxumuueckoe npon3BoacTBO
H ero npoaykiysi. Kapduap.

Oxcua yrmepoaa (II): crpoeHue MONeKyibl, MmoiaydeHue u cpoicTsa. OKcup
yrinepoaa (IV): ctpoenne MONMEKYTHI, TIOJIYUCHHE U CBOMCTBA. YTONBHAS KHCIOTA.
Conu yronbHol KHCIOThHE: KapOoHaThl W ruapoxapbonatei. TexHuueckas M
[IHIHEeBAs COOA.

Opranudeckast XUMHA. Y ITIEROOPOIBL.

Meran, 3TaH, IPONaH Kak IIpelerbHble (HACHILIEHHBIE) YIIEBOIOPObl. DTHAEH U
AlleTH/ICH KaK HeNpeleNbHble (HEeHACHIICHHbIC) yrieBogopoabl. CTpyKTypHEIe
GopMynBl BelllecTB. [opeHue yrueBomopoAoB. Peakumu JerHAPUPOBAHHA
NpefeNbHBIX YTIEBOAOPO/IOB.

CrupThl. DTUIOBBIA CHMPT, €ro NodydeHHe, NpHMeHeHHe U (U3MOJIOTHYECKOe
Aedcrere.  TpexaTOMHBIM  COHPT  IMUEpWH. YKCycHad  KHCJIOTAa  Kak
npecTaBUTENlb KAPOOHOBBIX KHCIOT.

Kpemunii: cTpoeHHe aToMa M HaxOoXIeHHe B npupone. CHIMLUWAR ¥ CHJIAH.
CpolicTBa kpemHus. Okcu kpemHus (1V). KpeMaeBas KHCIIOTa H €€ COH.
[Tpon3Bo/CTBO cTekna U nemeHTa. IIpomqyKIMS CUTHKATHOW NPOMBIILJIEHHOCTH:
ONTUYECKOE BONOKHO, Kepamuka, Gpapdop, dasuc. Ontudeckoe BOIOKHO.
HemeTanner B npupose. ©paklHOHHAS TIEPETOHKA KNAKOTO BO3AYyXa KaK CIIOCO0
HoJTy4eHHus KHCNOpoaa, a3oTa M aproHa. llomyuenue dochopa, kpemaud, xiaopa,
Houa. DIeKTpoan3 pacTBOPOB.

[Tosyuenune cepHOit KMCIOTHL: CHIPbE, XHMH3M, TEXHOJIOTHYECKAsS CXeMa, MeTOI
KMISILLETO CNOSA, MPHUHIMIIL] TEINIOOOMeHa, IPOTHBOTOKA W HUpKyasaiuu. Oneym,
[Ipou3BOACTBO aMMHAKa: ChIPbE, XUMH3M, TEXHOJIOrHYECKas cXxeMa

JeMoHCcTpanuu

-Konnekiiua HeMeTallIoB.

-Mogenn KpHCTAILIHYECKUX PEMIETOK HEMETANIJIOB: aTOMHBIE H MOJIEKYJIAPHEIE.
-O30HaTOP ¥ NPHHLIMIL €r0 paboTHI.

-I"'opeHre HeMeTAINOB-TIPOCTHIX BEIIECTR: cephl, hocdopa, ApeBECHOTO YIIIS.
-O0pa3ipl raloreHoR — MPOCTbIX BELLECTB.

-BzaumMopeiicTeye raj1oreHoB ¢ MeTaJLJIaMH.

-BeiTecHEH#E X10poM OpoMa UM HoZa U3 pacTBOPOB UX COJISH.

-BS&HMOHEﬁCTBHe CCPBI C METATIIIAMH.






-I'opeHue cepbl B KUCIOPOIE,

-Konmexums cynbhyiHbIX pya.

-KauecTBeHHas peakuus Ha CyI1bQUI-HOH

-ObecupBeynBaHye TKaHeW CEPHHUCTBIM ra3oM.

-B3auMopelicTBie KOHUEHTPHUPOBAHHOMH CEPHOM KUCIIOTHI ¢ MEbIO.
-O6yrnuBaHye OpraHU4eCKIX BElleCTB KOHUEHTPUPOBAHHOM CepHOM KMCITOTOI.
-Huarpamma "CocTas Bo3ayxa”.

-Buneodparments! u cnafiaet "IItuten 6asaper".

-Ilonyuenne, cobupanue u pacno3zHaBaH1Me aMMUAKE,

-Paznoxenue duxpomara aMMOHHUA.

-BzanmopeiicTBHe KOHIEHTPHUPOBAHHOI @30THOH KUCIOTHI ¢ METBIO.
-["'openue yepnoro nopoxa.

-Pasznoxense HATpaTa Kajdusa ¥ ropeHye B HEM JIPeBECHOTO YIOJIbKA.
-O0pasipt IpUPOLHBIX COeTMHEHKH docdopa.

-I'openue docdopa Ha Bo3OYXE H B KUCIOPOJIE.

-Iomyuenue 6enoro docdopa U HCITBITAHUE €10 CBOKCTB

-Konaexuns "OOpa3ubl IpHPOAHBIX cOeqUHEHHH yriepoaa”
-Tlornounienue pacTBOPEHHBIX BEIIECTB WM FA30B aKTHBHPOBAHHEIM YTIIEM.
-Y CTpOMCTBO [IPOTHBOTA3A.

-Moaenu MoneKys MeTaHa, STaHa, ITHIIeHa, alleTHIIeHa.
-B3aumonelicTBre 3THIEHA ¢ OPOMHOM BOJI0I W PACTBOPOM IICPMaHIaHaTa Kalus.
-O01mue XHMHYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOH KHCIIOTHI.
-KauecTBeHHas peakiius Ha MHOIOATOMHBIC CITHPTHI

-Kosunexknuust "O0pa3upl NpUpPOJHBIX COSAMHEHHH KpeMHUA"
-Konnekuns crexna, kKepaMiKH, LIeMEeHTa, H3CTTHH U3 HUX.

-Konnexkuus npoayKUny CUIMKATHOR NPOMBILLIIEHHOCTH.

-Konnekuus "lIpupoansie COeIMHEHHS HEMETANIOB"

-Komnexuus "Cripbe 114 MIONYYEHUS CEPHOM KUCIOTHI"

-Mopenu anmapaToB AN IPOH3BOACTBA CEPHOI KUCITOThI

-Moaens kunsuero crnos

-Mopaens KONOHHEI CHHTE3a aMMUAaKa

-Bujeodparmenter 1 cnaii s "TIpou3BOACTBO cTekiTa M IleMeHTa", "®paknroHHas
neperoHka >kpaxoro sosayxa', "[lonyueHue Bojopoja, KUCIOpOAa H TalOT€HOB
3NEKTPOMUTHYSCKUM  criocobom”, "TIpou3BONCTBO  CEpHOM  KHUCIIOTHL",
"Tlpon3BoACTBO aMMHaKa".






JlaGopaTopHbie onbITHI

-PacnosnaBanue raoreHUI-UOHOR

-KadecTBeHHBIE peaklu Ha cyNb{aT-HOHE

-KadyecTBeHHasl peakuys Ha KATUOH aMMOHMS

-XHMHYECKHE CBOHCTBA a30THOH KUCAOTHI KaK IeKTPOJinTa
-KauecTeeHHbIe peakuuy Ha ocdaT-HoH

-ITostydyeHue u cBOHCTBA YrONbHOH KHC/IOTHI
-KauecTBenHas peaknus Ha KapOOHAT-HOH

-IIpomyckanue yrneKHcaoro raza 4epes pacTBOpP CHIIMKATA HATPUSA
IIpakTHYeckne paGoThl

2.M3yuyenue CBOMCTB CONSIHON KHUCITOTHL.

3.M3yyeHHe CBOMCTB CepHO KUCIIOTEL.

4.IlonydeHue aMMHuaKa U M3y4EeHHE €0 CBOMCTB.

5.1loay4eHue YIIEKACAOTO ra3a. KaueCTBEHHas Peakiiid Ha KapOOHAT-UOHEI.

MeTa/LIbl 4 HX COCAHHCHHAA

Iosio:xeHHe MeTaNIITIOB B MEPHOAWYECKOH CHCTEMe XHMUYeCcKUX snementos J[ M.
MeHeneesa, CTPOCHHE aTOMOB H KPUCTAJJIOB METAINOB. Mertaniudeckas cBs3b
MeTaIHYecKas Kpucrauieckas peuetka. OU3HYeCKHe CBONUCTBA METAIOB:
MIEKTPO- H TEIUIONPOBOAHOCTH, OTPAXKAKOLIASA CHNOCOOHOCTH, ILIACTHYHOCT.
YepHble H IBeTHBIE  METAIIJIBI. Metanmel Kak BOCCTAHOBUTEJIH.
DNEeKTPOXUMHUUYECKMH  psiJl  HanpsokeHwd.  Bzaumojielicrsie MetamnoB ¢
HEMETANIaMH, OKCHIAMH, KHCIIOTaMH, COMAMH. AIIOMHUHOTEPMHUA,

OO0mas  xapakTepucTUMKa 3JIeMeHTOB [A-Tpyniisl. Okcuabl, THIPOKCHIIbI
INETOYHBIX METAJLIOB, HX NOJNyHeHHE, CBOHCTBa, IpHMeHeHNHe. BaxHeine conu
IEIOYHBIX METAIUIOB, UX 3HAYEHHE B [PUPOIE M XKH3HH YeJI0BEKA.

OOwas xapaxTepucTuka osieMeHTOB I[TA-rpynnsl.  OKCHIBI, THAPOKCHEI
I€JIOYHO3EMENBHBIX  METalloB, MWX [IONy4YeHHWe, CBOWCTRA, TIpHMEHEHUE.
BaxHeHmde COMM LICN04YHO3EMENbHBIX METAJJIOB, WX 3HAYEHHEe B NPHUPOAC U
KHM3HH HenoBeka. KapOoHaTh ¥ rupokapOOHaThl Kaublus.

Bpemennast 4 nocTogHHAas )KecTKOCTh Boabl. Coco0bl yerpaHeHusi BpEMEHHOR
#ecTKOCTH. CrocoObl yCTpaHeHMS ITOCTOSHHOM JKECTKOCTH.

CoenuHenus amOMUHWS B OpUpoAe. XUMHYECKHE CBOACTBA AIKOMHHUS.
Oco0eHHOCTH OKCHAA M MMAPOKCHAA AMIOMHHHA Kak aMGBOTEepHBIX COeIUHEHMIA.
BaxHeitnme conu anmoMuHus (xjiopua, cynbhar).

OcobeHHoCcTH cTpoeHKs aTtoMa kenesa. XKenezo B mpupoze. Baxuelinme pykl
xenesa. [lonyyenue uyryna u cramn. OKCHAB U THAPOKCHIB xenesa (1) u (11).
Conu xeneza(ll)u (II). ObHapy:xeHHe KaTHOHOB Kelle3d B pacTBOpe. 3HAYEHHE
COSIIMHEHUH Kenesa.






Kopposusa razopas (XHMHueckas) ¢ 3JIEKTPOXMMHYECKas. 3allUTa METALIOB OT
Kopposud. Meramel B npupone. IToratne o merannyprun. Yepxas u nBeTHas
MeTauTyprud. [lupomeTtammyprus, THAPOMETATIYPIHs, 3IJIEKTPOMETAILIYPTHA.
Homennsli npouecc. [lepepaGoTka uyryHa B cTalb. DIEKTPOIM3 PacilIaBoOB.

AeMoHcTpannn
- BaaumonelicTBre HATPHUSA, TIHTHS U KAJILIMS C BOAOH.
-1'openye HaTpusA, MarHUs U JKeJe3a B KHCIOPO/IE.

-Bcemnblnka TepMUTHOM CMeCH

-B3aumoelicTBre cMecH IMOPOIIKOB CEPBI U Kelle3a, IMHKA W Cephl.
-B3zauMopeiicTBHe AMIOMUHNAA ¢ KUCIOTAaMU, 1IEN0OUYaMH U BOLOIL.
-B3anmMonelicTBre Kene3a 1 MellH ¢ XJIOPOM.

-B3aumMoneiicTBie MEAM ¢ KOHLUEHTPHPOBAHHON CepHOM KHUCIOTON M a30THOM
(pazbaBrneHHOH M KOHLEHTPUPOBAHHOM ) KHCIIOTOHA.

-OKpacka IJIaMeH# COeTUHEeHHIMH 1IEN0YHBIX MEeTa/LIOB

- Oxpacka nnaMeHH COSTHHEHUSAMH [IeJOYHO3EMETEHBIX METAIIOB

-["alleHue u3Bectu BomO

-[lomy4enue JxecTKOM BO/bI B3aUMOJEHCTBHEM YIIEKHCIOro ra3a ¢ H3BECTKOBOI
BOJOK

-YcTpaHenue BpeMeHHOH XeCTKOCTH KHIsTYeHeM U 100aBIeHHEeM COJIb]
-YCTpaHeHHe [TOCTOAHHON KECTKOCTH JO0ABIIEHHEM COJIBI

-MonuTe! M nprHOMn UX JedcTBHA (BUTeodparMeHT)

-Konnekuus npupoAHbIX COSAMHEHIH aTIOMMHUS

-Ilonyuenue aMpOTEPHOro MHAPOKCHAR ANIOMHHHS U UC/IEI0OBAHHE €ro CBOMCTE
-Konnexnus "XuMudyeckue HCTOUHUKHA TOKA"

-Pe3ynbTaThl JUIMTENBHOTO SKCHEPUMEHTA MO HM3YYEHHIO KOPPO3UM CTAIbHBIX
U3/eTUH B 3aBUCUMOCTH OT YCIIOBHH NpoileccoB

-BoccraHoBnenne Menu w3 okcuaa Meau (11) Bogoponom

-Buneodparmentel u cnaiinel "OKcHa amoMuHMA WM ero Moaudukaimu",
"[1pousBoacTBO uyryHa u cranu”, "M3nenus u3 qyryna u cranu", "IIpousBoactso
amoMuHHS"

JlabopaTopHbie ONBITH

-B3aumoaelictBre Xkeneza ¢ pacTBopom cynbdara meau (11).
-Ilonyudenue M3BeCTKOBOH BOIBI H OITBITHI C HEH.
-[onyuenue ruapoxcuna xemeza (1Du (111).
-KauecTBeHHBIE peakiiMi HA KATHOHKI JKee3a.

Ipakruieckne padoTel
6.2KecTKoCTh BOABI U cIOCOOBI ee yCTpaHeHus,
7.Pemenne 3skcnepuMeHTATRHBIX 3a4a4 110 TeMe "MeTtannsr"

XHMHA H OKPYKA0LIANA cpeaa






Crpoenne 3emiH: sjipo, MaHTHA, 3e€MHas Kopa, AuTochepa, ruiapocdepa,
armMochepa. Xumuueckuit coctas 3emiH. T'opHele mopoabl. Muuepansl. Pyzpl.
Ocagounsle ropHbie nopoasl. [Tonesnrie HekonaeMeie.

MCTOYHHKH XHUMHYECKOTO 3arpA3HeHHs oOKpykaroweil cpensl. [ mobambhble
3KONOTHUECKHE MNpOOIEMBI  Ye/OBEYECTBA: HapylieHue OHOreOXUMHUYECKHX
KPYFOBOPOTOB XMMHYECKHX 3jIEMEHTOB, HOTENIIEHAE KNUMaTa, KHCIOTHBIE NOWIH.
Oz0HOBBIE  IBIpBL. MexayHapoqHOe COTPYIAHUHYECTBO B OGNACTH  OXPAaHBI
OKPYXKatoIler Cpebl OT XUMUYECKOTO 3arpa3HeHus. "3eneHas XuMHA".

JdeMoHCTpanHu
-Konnekiuusa MHHEpaNnoB W rOpHBIX MOPOJ
-Komnekuusa "Pyast Metamios”

-BugeodparmMentol u cnaitnpl "Crpoenne 3emiu M ee XMMHUECKHH cocTaB",
"I moOanbsHbie 3KOMOTHYECKHe TIpoGNeMbl 4YejoBedecTBa", Claiisl O CTeTleHH
3KOJOrMYECKOH YUCTOTEI TOBapa.

JlabopaTopHbIie ONBITHI

-HM3yvuenue rpanura

-H:ayquHe MapKHPOBOK Pa3JIMdHbBLIX BHUIOB NMPOMBIHITICHHBIX 14
NpoAOBONILCTBCHHBIX TOBapOB.

O6o0menue 3HanNi M0 XHMUHH Kypca ocHOBHONH mKobl. Hoaroroska k OT'D

CTpoeHHe aTOMa B COOTBETCTBHH C TONIOKEHHEM XMMHYECKOTO 3JCMEHTa B
[ICXD. Crpoenne BeulecTBa: XHMUYECKas CBsI3b M KPUCTAJIMYECKAS PEIIETKA.
3aBHCHMOCTE CBOMCTB 00pa3OBaHHBIX /IEMEHTAMH MPOCTHIX BELIECTB (METAIOB,
HEMETAJIIOB, ON1arOPOHBIX TA30B) OT NOJIONeHHs 31eMenToB B IICXD, Tunonorus
HEOPraHW4ECKUWX BELLECTB, pa3jie/IeHUe UX Ha Knacchl M rpyrnet. Ilpencraruten.

IlpusHaky © yCIOBHA TNpOTeKaHMA XHMHYeCKHMX peakuwmil. Tumonorus
XUMHYECKUX peakluii Mo pasnuuHbiM IIpH3HaKaM. Peaknuu HOHHOrO oGMeHa.
OKHCITHTENBHO-BOCCTAHOBUTENbHbBIE PEAKIIAH,

XHMMYECKHe CBOHWCTBA ITPOCTBIX BELLECTB. XapaKTepHRIe XHMUYECKHe CBOMCTBa
coneobpasylomuX OKCHAOB, TI'MJIPOKCHIOB (OCHOBAHHH, KHCIOPOICOIEPKALINX
KHCJIOT ¥ aM$OTEepHBIX TMAPOKCHIOB), CONEI.
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