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MNOACHUTEJBHASA 3AIINCKA

OO01ias xapakTepuCcTHKA Y4eOHOro npeamera « XuMus»

Pabouas nmporpamMmma 1o xumum 8-9 kiaccel pa3paboTaHa B cooTBeTcTBUM ¢ DenepanbHbIM rOCyJapCTBEHHBIM CTaHAAPTOM
OCHOBHOTO 001Iero o0pa3oBaHHUs, C y4€TOM MPUMEPHON OCHOBHON OOpa30BATENbHOM MPOrpaMMbl OCHOBHOTO OOIIETo
o0pa3oBaHusi, MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBanus o xumuu aBropoB O.C. I'abpuensna, A.B. Kymniosa.

B cootBerctBum ¢ denepanbHbIM TOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro 00Opa30oBaHUS
y4alriecs: TOJKHBI OBJIAJIETh TAKUMH MMO3HABATEIHHBIMU YUYECOHBIMU NEUCTBUSAMU, KaKk yMEeHHE (POpMyIHpoBaTh MpoldIemMy u
TUIIOTE3Y, CTaBUTh LEIM M 337a4M, CTPOUTH IUIAHBI JOCTWKCHMUS LEJNEUM M PELICHUs IOCTABJICHHBIX 3a1ad, IPOBOAUTH
DKCIEPUMEHT U HA €ro OCHOBE JENaTh BBIBOJBI M YMO3AKJIIOUEHMs, IIPEACTABIATh UX M OTCTAUBATH CBOIO TOUYKY 3PEHUS.
Kpome »ar1oro, ydammecs AOJDKHBI OBJIAJIETh INPHUEMAMU, CBSA3aHHBIMM C OIPEACICHUEM IIOHATHW: OTPaHUYUBATH HX,
ONMCBIBATh, XapaKTEPU30BaTh U CpaBHUBATh. ClieJ0BATENBHO, IPU U3YYEHNN XMMHUU B OCHOBHOM IIKOJIE yYalIUuecs AOJDKHBI
OBJIAJIETh YYEOHBIMU JACUCTBHUSMHM, I[O3BOJSIIOIIMMHM MM JIOCTMYb JIMYHOCTHBIX, MPEAMETHBIX M METalPEeIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB.

[Ipennaraemasi nmporpaMma Mo XMMHUHU PACKPBIBAET BKJIAJ y4eOHOro mpeaMeTa B JOCTHKEHHUE IeJIed OCHOBHOIO OOIIEro
o0pa30BaHMs U ONPEJEIIET BaXKHEHNIINE COJIep/KaTeIbHbIE JINHUU IPEIMETA:
* «BELIECTBO» — 3HAHME O COCTABE U CTPOECHUU BELIECTB, UX CBOMCTBAX U OMOJOTHYECKOM 3HAUEHUH;

« «XMMHYECKasl peaklus» — 3HAHUE O IMPEBPALLCHUSAX OJHUX BEIIECTB B JPYIrHeE, YCJIOBHUAX MPOTEKaHMs TaKUX
IpEeBpAILEHU U CIIOCO0ax YIpaBJIEHUs PEaKUUsIMH;
 (IPUMEHEHHE BEUIECTB» — 3HAHUE W ONBIT OE30MACHOr0 OOpallleHHs C BEIIECTBAMH, MaTepUallaMUd U IPOIECCAMHU,

HEO0OXOIMMBIMU B OBITY ¥ Ha ITPOU3BO/ICTBE;
* «SI3BIK XUMUW» — ONEPUPOBAHUE CUCTEMOM BaKHEUIINX XUMHUYECKUX MOHATUN, 3HAHUE XUMHUUYECKON HOMEHKJIATYpbI, a
TaKke BIAJCHUE XUMUUECKON CUMBOJIMKON (XUMUYECKUMU (HOPMYJIaMHU U YPABHEHUSIMM ).

OcHOBHBIE H/IeH NPEATAraeMoro Kypca

* MaTE€pUAIbHOE €AUHCTBO BEIIECTB €CTECTBEHHOIO MUPA, UX TEHETUYECKAs CBSI3b;

« IPUYUHHO-CJICICTBEHHBIE CBSI3U MEXKY COCTABOM, CTPOEHUEM, CBOMCTBAMH, MOJTYYEHUEM U IPUMEHEHUEM BEILIECTB;

* MIO3HABAE€MOCTbH BEMIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX PEAKIINIA;

« OOBSCHAIONIAS ¥ POTHOZUPYIOIIAS POJIb TEOPETUUECKUX 3HAHUM JIJIs1 (PaKTOJIOTUYECKOTO MaTepraia XuMUHU JIEMEHTOB;

« KOHKPETHO€ XHMHUUYECKOE COCIMHEHHE KaK 3BEHO B HEMPEPHIBHOW LIENMM MPEBpAIllEHU BEIIECTB, Y4YacTBYIOIIEE B
KPYrOBOPOTE XUMUUYECKUX DJIEMEHTOB U XUMUUYECKOU 3BOJIIOIUY;
. OOBEKTUBHOCTh U IO3HABAEMOCTh 3aKOHOB MPHUPOJIbl; 3HAHUE 3aKOHOB XMMHUHU TO3BOJSECT YMHPABISATh XUMUYECKUMU
MPEBPAICHUSIMU BEILIECTB, HAXOJIUTh SKOJIOTHYECKH Oe30MacHbIe CIIOCOObI MPOU3BOJICTBA U OXPaHbI OKPY’KAIOIIEH Cpeibl OT
3arps3HEHUS;

* B3aUMOCBSI3aHHOCTH HAyKW U MPAKTUKHU; TPEOOBAHUS MPAKTUKUA — ABWKYIIAsl CUjla PA3BUTHUS HAyKH, YCIIEXU MPAKTUKU
00yCJIOBJIEHBI TOCTUKCHUSIMU HAYKH;

* pa3BUTHE XMMHYECKOW HAYKH M XUMHU3AIMS HAPOJHOTO XO3SMCTBA CIIy»aT MHTEpPECcaM uYeJIoOBeKa W 0OIeCTBa B IIEJIOM,
UMEIOT TYMaHUCTUYECKUHN XapaKTep U MPU3BAHBI CTOCOOCTBOBATH PEIICHUIO TJI00AIBHBIX MPOOJIEM COBPEMEHHOCTH.

OTH UJIeU peATU3yIOTCA IIYyTEM JIOCTUKEHHUS CIEAYIOIINX Yeneil:

Gdopmuposarue y y9aluxcs XUMUIECKON KapTUHBI MUPa KaK OPraHWYECKON YacTH €ro 1EeJOCTHON €CTECTBEHHOHAYYHOM
KapTHHBI,

paszeumue TIO3HABATEIBHBIX UHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH yHaIIUXCs B MPOIIECCE U3yUCHUS
MMM XMMHUYECKOW HAYKH U €€ BKJIaJa B COBPEMEHHBIN HAYyYHO-TEXHUYECKUH MTPOTPECC;
Gopmuposarue BaxKHEUIIUX JOTUUECKUX OMEpalii MBIIUICHUS (aHAU3, CUHTE3, 0000IIeHNE, KOHKPETU3alus, CpaBHEHUE U
JIp.) B MPOIECCE TO3HAHUS CUCTEMbI BaKHEUIIINX MOHITUHN, 3aKOHOB U TEOPUN O COCTABE, CTPOCHUU U CBOMCTBAX XMMHUYECKHUX
BEIECTB;

socnumanue yOSXKJICHHOCTH B TOM, YTO MPUMEHEHHUE MOJYYCHHBIX 3HAHUN U YMEHUM MO XUMUU SBJISIETCS OOBEKTHUBHOMN
HEO0OXOIMMOCTBIO sl 6€30MacHOM paboThI ¢ BEIIECTBAMU U MaTepHUaiaMu B ObITY U Ha MPOU3BOJICTBE;

npoeKmuposanue WM peanu3ayus BBITYCKHUKAMU OCHOBHOM IIKOJIBI JIMYHOM 00pa3oBaTebHOM TPAEKTOPUU: BBIOOP
npoduiis 00y4ueHus B CTapIie mKoje Wik NpodhecCHOHAITBHOTO 00pa30BaTEIbHOTO YUPEIKICHUS;

06/1a0eHue KIIOYEBBIMU KOMIETEHIUAMU (y4eOHO-TI03HaBATEIbHBIMH, WH()OPMAIMOHHBIMH, IIE€HHOCTHO-CMBICJIOBBIMH,
KOMMYHUKATHUBHBIMU).

3HAUUTETFHOE MECTO B COJICPKAHUU Kypca OTBOJUTCS XUMHUYECKOMY HKcrepuMeHTy. OH 1To3BOJsSET CHOPMHUPOBATH Y
yYaIUXCsl CIeNUaIbHbIE TIPEIMETHbIE YMEHHUSI paboTaTh ¢ XMMUYECKHMU BEIIECTBAMH, BBITIOJHATH MPOCTHIE XUMHUUYECKHE
OTIBITHI, HAYYUTHh UX OE30MACHOMY U YKOJOTHYECKU IPAMOTHOMY OOPAIIEHHUIO C BEIIECTBAMH B OBITY M Ha MPOU3BOICTBE.

[IpakTuyeckue paboThl CTPYNIUPOBAHBI B OJIOKH — XUMHYECKHUE MPAKTHUKYMBbI, KOTOPBIE CIYKAaT HE TOJBKO CPEICTBOM
3aKperyIeHUs] YMEHUN U HaBBIKOB, HO M KOHTPOJIA Ka4ecTBa UX C(HOPMUPOBAHHOCTH.



LleHHOCTHBIC OPHEHTHPBI COePKAHUA Y1eOHOI0 peaMeTa

YueOHblll IpeAMET «XUMHS», B COAEPKAaHUHM KOTOPOTO BEAYIIUM KOMIIOHEHTOM SIBIITFOTCS HAYYHBIC 3HAHWS M HAy4YHBIC
METO/Ibl TTO3HAHMSI, TIO3BOJISIET ()OPMHUPOBATH Yy YYAIIUXCS HE TOJBKO HETOCTHYIO KapTUHY MHUpPa, HO W MPOOYXKIaTh Y HHUX
AMOIMOHAILHO-TICHHOCTHOE OTHOIIIEHUE K HM3y4aeMOMY MaTepHally, CO3/1aBaTh YCJIOBHS s (OPMHUPOBAHUS CHUCTEMBI
IIEHHOCTEH, OMNpEeACNIIONeii TOTOBHOCTh: BBIOMpATh OMPENCICHHYIO HANpPaBICHHOCTh JICWCTBHUM; JEHCTBOBATH
onpeqeleHHbIM 00pa30oM; OILICHMBaTh CBOM JCUCTBUS W JCHCTBUS JIPYTUX JIIOAEH MO OMNpeNeieHHbIM IIEHHOCTHBIM
KPUTEPUSIM.

OCHOBHBIM pe3yJbTaTOM MO3HABATEIBHOIO OTHOIIECHHS K MUPY B KYJIbTYpE SIBISIETCA YCTAHOBJIEHUE CMbICIA U 3HAYEHUS
coJiep)kaHusl OOBEKTOB U SIBJICHHM MpHUponbl. TakuM oOpa3oM, MO3HaBaTeNbHAs (PYHKIHS y4eOHOTo MpenMera «XHUMUsD
3aKJIF0YAETCsl B CIOCOOHOCTH €ro COAEpKaHUs KOHLIEHTPUPOBAaTh B ce0€ Kak 3HAHMS O BEIIECTBAX M XMMUYECKHUX SIBJIICHUSX,
TaK U HO3HAGAM EIbHble YEHHOCHMU, OMHOWEHUS K.

XUMUYECKUM 3HAHMSAM KaK OJHOMY M3 KOMIIOHEHTOB KYJITYpbl 4Y€JIOBEKa Hapsay C JAPYTMMH €CTECTBEHHOHAYYHBIMH
3HAHUSMM, €IMHOW Pa3BUBAIOILIEHICS CUCTEME;

OKpY’KalolleMy MUPY KaK MUPY BEIIECTB U MPOUCXOJALINX C HUMU SBJICHUM;

NO3HABATEJILHOM IEATENBHOCTH (KaK TEOPETUUYECKO, TaK U HKCIIEPUMEHTAIbHON) KaK HICTOUYHUKY 3HAHUII;

ITIOHMMAaHMU:

00BEKTUBHOCTH M IOCTOBEPHOCTU 3HAHUU O BEILIECTBAX U MPOUCXOAIINX C HUMHU SBJICHUSX;

CJIOKHOCTH M OECKOHEUHOCTH Ipoliecca MO3HaHUA (Ha MPUMEPE UCTOPUU XUMUYECKUX OTKPBITHIN);

JEHCTBHS 3aKOHOB MPHUPOBI 1 HEOOXOIMMOCTH X Y4eTa BO BceX chepax JesiTeIbHOCTH YEIOBEKa;

3HAUYEHHUS XHMHYECKUX 3HAHMWA i1 peuieHusl IJI00albHBIX Mpo0OJieM uenoBedYecTBa (PHEPreTUYECKOM, ChIPbEBOM,

MIPOJIOBOJIbCTBEHHOM, 3I0POBBS U IOJITOJIETHS YETOBEKA, TEXHOJOTUYECKUX aBAPUM, TTI0OATIBHON IKOJIOTHH U JIp.);

BAKHOCTH Hay4YHBIX METOAOB IMO3HAHUS (HAOII0ICHUS, MOACIIMPOBAHNUS, SKCIIEPUMEHTA U Jp.) MUPA BEIIECTB U PEAKIIHA.

Pacimmpenue cdep yenoBeyeckoi eATeNbHOCTH B COBPEMEHHOM COLMYME HEM30€XHO BJIEYET 3a cOO0M HEOOXOIMMOCTh
dbopMHUpOBaHUS Y yUalIUXCs KYJIbTYphI Tpy/la U ObITa IPU U3YYEHUU JII0OOOTO Y4EeOHOTO MpeaMeTa, KOTOpoe HEBO3MOXKHO 0e3
BKJIFOUEHUS] COOTBETCTBYIOLLIUX YEeHHOCH el mpyoa u Ovima B COJIepKaHue yUeOHOro npeameTa « XuMus»:

OTHOILICHUS K:

TPYJOBOM JI€ATEIbHOCTH KaK €CTECTBEHHON (PU3NYECKON U MHTEIUIEKTYaIbHON MOTPEOHOCTH;

TPYZy KaK TBOPYECKOU NIEATEIBHOCTH, MO3BOJISAIONICH NPUMEHATh 3HAHHS HA IPAKTUKE;
IMOHUMAaHUS HEOOXOTUMOCTH:

y4eTa OTKPBITBIX M M3YYEHHBIX 3aKOHOMEPHOCTEW, CBEJACHUN O BEIIECTBAX M HUX MPEBpaAlICHUSIX B TPYAOBOU

NEeSATENbHOCTH;

MOJTHOW peanu3anuu (PU3NYECKUX M YMCTBEHHBIX BO3MOXKHOCTEW, 3HAHUW, YMEHUM, CIIOCOOHOCTEH MpPHU BBHIOJIHEHUU

KOHKPETHOT'O BHJIa TPYJOBOU J1€ATEIbHOCTH;

COXpaHEHUs U MOJJEPKaHusd COOCTBEHHOIO 3[0POBbS U 3J0POBbsI OKPYKAIOIIKX, B TOM YUCJIE MUTAHUS C YYETOM COCTaBa

Y DHEPreTUYECKOU IIEHHOCTH MUIIIH;

coOmro/ieHrs TpaBuil 0€30MacHOr0 HMCIOJIb30BAaHUS BEIIECTB (JIEKAPCTBEHHBIX IpENnapaToB, CPEACTB OBITOBOM XUMUH,

NECTULINIOB, TOPIOYE-CMA30UYHbIX MATEPUAJIOB U Jp.) B IOBCEAHEBHOU KU3HU;

OCO3HAHMUS JOCTIKEHMsI JIMYHOTO YCIieXa B TPYJIOBOM JCSATEIBHOCTH 3a CYET COOCTBEHHOW KOMIETEHTHOCTH B

COOTBETCTBUH C COLMATBHBIMU CTAHJAPTAMH W TMOCJIEAYIOIIUM COIMAIBHBIM OJJOOPEHUEM JTOCTHXKCHHM HAYKW XUMHUU U

XUMHUYECKOT0 IPOU3BOACTBA JIJIsl pA3BUTHSI COBPEMEHHOI'O OOIIECTBa.

OnbIT 3MOIMOHATBHO-IIEHHOCTHBIX OTHOIIEHUH, KOTOPBIM ydallllecs MOJIy4atoT MPU U3YYEHUHU Kypca XMMUU B OCHOBHOM
IIKOJIE, CIMOCOOCTBYET BBICTPAMBAHMIO MMHU CBOEW >KM3HEHHOW mno3uiuu. CoaepkaHue y4eOHOro mnpeaMera BKIIHOYAeT
COBOKYITHOCTb HPAGCMEEHHbIX YEHHOCMEll:

OTHOILICHUS K:

cebe (oco3HaHME COOCTBEHHOI'O JIOCTOMHCTBA, UYBCTBO OOIIECTBEHHOrO A0Jra, JUCHHUILUIMHUPOBAHHOCTb, YECTHOCTh U

NpaBAUBOCTh, TMPOCTOTa M CKPOMHOCTh, HETEPIIUMOCTh K HECHPaBEIJIMBOCTH, TMpPU3HAHKWE HEOOXOIUMOCTHU

CaMOCOBEpILICHCTBOBAHUA);

JIpPYTUM JIOAsSM (TyMaHH3M, B3aUMHOE YBAXXEHUE MEXAY JIOJbMU, TOBAPHINECKas B3aUMOIOMOIL M TpeOOBATEIHHOCTb,
KOJUIGKTUBU3M, 3a00Ta O JpPyrux JIOASX, aKTUBHOE pearupoBaHHEe Ha COObITHA (PenepasbHOTO, PETHOHAIBHOTO,
MYHUILIMNAIBHOTO YPOBHEH, BBITIOJIHEHUE OOIIECTBEHHBIX MOPYYCHUN);

CBOEMY Tpyly (IOOpOCOBECTHOE, OTBETCTBEHHOE HCIOJHEHUE CBOUX TPYIOBBIX M Y4YEOHBIX O0OS3aHHOCTEH, pa3BUTHE

TBOPUYECKUX Hayajl B TPYAOBOM JAEATEIBHOCTH, TPU3HAHUE BAXKHOCTU CBOETO TPY/a U pe3yJbTaTOB TPyAa APYTUX JIOACH);

npupoze (OepexHoe OTHOILIEHHE K €€ OOrarcTBy, HETEPNHUMOCTh K HAPYIICHHUSM 3KOJIOTMYECKUX HOPM M TpeOOBaHUH,

HKOJIOTUYECKH TPaMOTHOE OTHOILIEHHE K COXPaHEHUIO Tuapocdepsl, arMocepsl, MOYBbI, OHOChEphl, YETOBEYECKOTO

OpraHu3Ma; OleHKa JIEUCTBUS BOMPEKH 3aKOHAM MPUPO/IbI, MPUBOAAIIAS K BOBHUKHOBEHUIO I100ATbHBIX MTPOOJIEM);
MOHUMAaHUs HEOOXOIUMOCTH:

YBXUTEJIBHOTO OTHOUIEHUS K JOCTHXKEHUSAM OTEYECTBEHHOM HayKH, MCCIIEOBATEIbCKON NEATEIbHOCTH POCCUMCKUX

YYEHBIX - XMMHUKOB (MaTPUOTHUUECKHE YyBCTBA).

OOpa3zoBanue npeacTaBiecHUM, (GOpPMHUPOBAHUE MOHATHI B OOYYEHHMM XHMMHUM MPOMCXOAMT B TMPOIECCE KOMMYHHKALUU C
WCIIOJIb30BaHUEM HE TOJIBKO €CTECTBEHHOIO f3bIKa, HO U XMUMHYECKUX 3HAKOB, (hOPMYJI, ypaBHEHUM XUMUUYECKUX PEaKIIUH,
0003HaYalOIIMX 3TU BEIECTBA U SIBICHUS, T. €. XUMUYECKOTO si3blka. TakuMm 00pa3oM, yuyeOHBIN mpeaMer «XUMHsS» UMEeT
OO0JBIIME BO3MOXKHOCTH U1l POPMUPOBAHUS Y YUAIIUXCA KOMMYHUKAMUGHBIX YEHHOCHEll: He2amMUBHO20 OMHOWEHUS K:

HapyIIEHHUIO HOPM $3bIKa (€CTECTBEHHOTO M XMMHUYECKOT0) B Pa3IMYHBIX MCTOUYHHMKAX wHpopmanmu (muteparypa, CMU,
WHTEepHET U [Ip.); 3aCOPEHUIO PEUH; TOHUMAaHUI HEOOXOIUMOCTH:



NPUHATHS PA3IUYHBIX CPEICTB M NPUEMOB KOMMYHHUKAIMM; TONY4YeHHS HH(OpPMALMU W3 Pa3TUYHBIX HCTOYHUKOB;
apryMEHTHPOBAHHOM, KPUTUYECKOW OLIEHKH MH()OPMALMH, OJYyYEHHON U3 pa3InYHbIX HCTOUHUKOB;

COOOILIEHUSI TOUHOM U IOCTOBEPHON MH(OPMALINU; ICHOCTH, TOCTYITHOCTH, JJOTUYHOCTH B 3aBUCUMOCTH OT LI€JIU, ITOJIHOTHI
WJIM KPATKOCTH U3JI0KEHUS NH(OpMaLny;

CTPEMJIEHUSI IOHATh CMBICI OOpAIIEHHOM K YeJIOBEKY peut (YCTHOM U MUCbMEHHOMN);

BEJCHMs Juajora Jjs BbISBICHMsI pa3HbIX TOYEK 3PEHMsI HAa paccMaTpUBaeMyl0 HH(OpPMAalMIO, BBIPAXKEHUS JIUYHBIX
OLIEHOK U CYX/CHUM, IPUHATHUS BbIBOJIA, KOTOPBIN (JOpMUPYETCS B MPOIIECCE KOMMYHUKALIUY;

MPEIbSBICHUS CBUIETENBCTB CBOEH KOMIETEHTHOCTH U KBAJIM()HUKAIIMU [0 pacCMaTpUBaeMOMY BOIIPOCY;

YBa)KCHHUSI, IPUHSITHSL, TOJIEP>KKU CYIIECTBYIOMINX TPAIUIMHI U OOLIMX HOPM SI3bIKa (€CTECTBEHHOTO M XUMHUYECKOT0);

CTPEMJICHHSI TOBOPUTH, UCIOJIb3Ysl M3ydaeMble XMMHUYECKUE TEPMHUHBI U IMOHATHUS, HOMEHKJIATYpy HEOPraHHUYECKUX WU

OpPraHUYECKUX BEIECTB, CUMBOJIbI, (POPMYJIIbI, MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHEHUS PEAKIIHIA.
s GopMupoBaHus TyXOBHOW JIMYHOCTH, MPEXKAE BCEro, HEOOXOIMMO pPa3BUBATh ACTETHUECKOE OTHOLICHHE YeJIOBEKa K
JEHUCTBUTEILHOCTH, TBOPYECTBO U COTBOPYECTBO MPHU BOCHPHUSATUH ICTETUUECKUX SBICHHM, KOTOPBIMU B KypC€ XUMHUHU MOTYT
CIIy’)KUTb: IipUpoJa (MUHEPabl); U31EIMsl, U3rOTaBIMBAEMbIE€ UEIOBEKOM M3 Pa3IMUHBIX BEIIECTB U MaTepUasoB (IOBEJINPHBIE
YKpaleHus, MaMSITHUKU apXUTEKTYpbl U T. J.). XUMHUS [TO3BOJISIET TakkKe (OPMUPOBATH NOTPEOHOCTh YEJIOBEKA B KPACOTE U
NEATEIbHOCTH I10 3aKOHAM KPACOTBI, T. €. ICHEemudecKue yeHHOCmu:

NO3UMUBHOE 4Y8CMBEHHO-YEHHOCHOe OMHOUleHUe K: OKPYKalolleMy MHUPY (KpacoTa, COBEPLIEHCTBO U TAPMOHMS OKpY-
KaroUle MpUPoAbl U1 KOCMOCA B LIEJIOM);

OPUPOJTHOMY MHUPY BELIECTB M HUX IMPEBpAIICHUN HE TOJIBKO C TOYKM 3PEHHUS MOTPEOUTENs, a KaK K HCTOUYHUKY
IPEKPACHOTO, TapMOHUYHOIO, KpacCHUBOIO, IOAYMHSIOLIEIOCS 3aKOHOMEPHOCTSAM, MPONOPLUUMOHAIBHOIO (Ha IpUMEpe
B3aMMOCBSI3M CTPOEHUS U CBOICTB aTOMOB U BEILIECTB);

BBIMIOJIHEHUIO YYE€OHBIX 3a/lady Kak K IpoLecCy, JOCTAaBJSIOIIEMY 3CTETHYECKOE YAOBOJBCTBHE (KPacHUBOE, H3SIIHOE
pelIeHre WK J0Ka3aTeIbCTBO, IPOCTOTA, B OCHOBE KOTOPOH JIEKUT TAPMOHUS); HOHUMAHUE HeOOX00UMOCU.

M300paKeHMsI UCTUHBI, HAYYHBIX 3HAHUI B YyBCTBEHHOU (popme (Harpumep, B IPOU3BEACHUSAX UCKYCCTBA, IOCBSIIEHHBIX
HAy4YHBIM OTKPBITUSAM, YYEHBIM, BEIIECTBAM U UX MPEBPALLEHUSM);

MPUHATHUSL TPAru4ecKOro Kak ApaMaTHiecKor (OpMbl BbIpaKEHUsI KOH(PIMKTa HENPUMHUPUMBIX IPOTHBOIOJIOKHOCTEH, UX
CTOJIKHOBEHHs (Ha IpHUMEpE BBINAIOIIUXCS HAYYHBIX OTKPBITHHM, KOH(IMKTa 4yBCTBa M J0Jra, OOLIECTBA W JUYHOCTH,
pPEaNbHOCTH U Ujeaa).

Takum o0pa3oM, copepxaHHe Kypca XMMHHM OCHOBHOM IIKOJIBI IMO3BOJISIET C(OPMHUPOBATH Yy YYAIIMXCS HE TOJBKO
NO3HABaTEJIbHbIE LEHHOCTH, HO M JpPYyTHe€ KOMIIOHEHThl CHCTEMbl ILIEHHOCTEM: Tpyda U ObITa, KOMMYHHUKAaTHBHBIE,
HPaBCTBEHHBIE, 3CTETUYECKHUE.

Kypc xumnnu 8 kitacca uzydaercs B JiBa 3Tamna.

[TepBbIit 3Tan — XUMUA B CTaTUKE, HA KOTOPOM PacCCMATPUBAIOTCA COCTAaB U CTPOCHHUE aTOMA W BelIeCTBA. Ero OCHOBY
COCTaBJISIIOT CBEJCHUA O XHMHYECKOM JJIEMEHTE M (popMax €ro CyIIeCTBOBaHUS — aTOMaxX, M30TOMNAaX, MOHAX, MPOCTHIX
BEILIECTBAX W MX BAXHEUIIUX COCIUHEHUSAX (OKCHIAX U APYrUX OMHAPHBIX COCIMHEHUSX, KMCJIOTaX, OCHOBAHUSIX U COJISX),
CTPOCHHUU BEIIECTBA (TUIMOJIOTMU XUMUYECKUX CBSI3€H U BUJIaX KPUCTAITMYECKUX PEIIETOK).

Btopoit sTan — Xumusg B AMHAMUKE, HA KOTOPOM YyYalllMeCs 3HAKOMSTCS ¢ XMMHUYECKUMH PEAKIMUSIMU Kak (PyHKIHEH
COCTaBa M CTPOCHHUS YYACTBYIOIIMX B XHMMHYECKUX MPEBPAIICHUSAX BEHIECTB M UX Kiaccudukamuu. CBOHCTBa KHUCIOT,
OCHOBAaHUN U COJIEW Cpa3y pPacCMaTpPUBAKOTCSA B CBETE TEOPUMU IJIEKTPOJUTHYECKON auccounanuu. Kpome sroro, cBoncrBa
KHUCJIOT U COJIEM XapaKTEPU3YIOTCS TAKXKE B CBETE OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX ITPOLECCOB.

B kypce 9 kmacca BHawane 0000IIAIOTCS 3HAHMS y4YalIUXCsS TO Kypcy 8 Kkiacca, anodeo3oM KOTOpPOTO SIBISIETCS
[lepuonnueckuii 3akon u [lepuognueckas cucrema xumuueckux snementoB JI. V1. MengeneeBa. Kpome Toro, o6o0matorcs
CBEJICHUSI O XMMHYECKUX PEAKIUIX M UX KIACCHU(PUKAIMK — 3HAHHUS 00 YCIOBHSIX, B KOTOPBIX MPOSBISIOTCS XUMUUYECKHE
CBOMCTBa BENIECTB, W CHOCO0axX YMpaBleHWS XUMHYECKUMHU TMPOIECCaMU. 3aTeM pacCMaTPUBAIOTCS OOIIME CBOMCTBA
METAJIJIOB U HeMeTaJU1oB. [IpuBOISITCS CBOMCTBA MIEIOYHBIX U IIETOYHO3EMENIbHBIX METAIIJIOB U TAJION€HOB (ITPOCTHIX BEILIECTB
U COCJMHEHHMM TaJIOT€HOB), Kak HaumOoyiee SPKUX MPEJACTABUTENCH ITHUX KJIACCOB DJEMEHTOB, M HMX CpaBHUTEIbHAS
XapakTepucTuka. B kypce moJpoOdHO paccMaTpuBarOTCsl COCTaB, CTPOEHUE, CBOMCTBA, MOJYYEHUE U IPUMEHEHUE OTAC/IbHBIX,
BaKHBIX B XO3IHCTBEHHOM OTHOIIICHUU BEIIECTB, 00pa30BaHHBIX DJIEMEHTAMH 2—3-TO TIEPHOIOB.

MecTo mpeaMera B y4eOHOM IJIaHE

B mponecce ocBoeHUs IporpaMMbl Kypca XMMHM JUJI1 OCHOBHOM IIKOJIBI y4alluecs OBJAJEBAIOT YMEHUSMU CTABUTH
BOIPOCHI, HAOJI0/1aTh, OOBSACHATH, KIACCU(PUIIMIPOBATH, CPABHUBATH, IPOBOJIUTH IKCIIEPUMEHT U WHTEPIPETUPOBATH BHIBOJIBI
Ha €ro OCHOBE, OIPENEATh UCTOYHUKN XUMHUYECKON MH(POpMAIUH, TOTy4YaTh U aHAJTU3UPOBATh €€, a TAKKE TOTOBUTH Ha 3TOU
OCHOBE COOCTBEHHBIN MH(POPMALIMOHHBIN NPOAYKT, IPE3EHTOBATh €r0 U BECTH JIUCKYCCHIO.

[Iporpamma kypca XMMHHU JJIsl OCHOBHOM IIKOJIBI pa3pabaTraHa ¢ yueToM NEPBOHAYAIBHBIX MPEACTABICHHM, MOTYyYEHHBIX
YYAIIMMUCS B HAYAJIbHOM IIKOJIE PU U3YYEHUHN OKPYKAKOLIEr0 MUPA.

[Ipepnaraemass mporpamma, XOTSI MU HOCUT OOLIEKYJbTYPHBIM XapakTep M HE CTaBUT 3aJadyy MNpoQecCHOHATbHON
MOJATOTOBKH y4allluXCsl, TEM HE MEHEE, MTO3BOJISIET UM ONPEIAEIUTHCS C BRIOOPOM Mpoduiist 00ydeHus B CTaplIeil MIKoJe.

COAEPXKXAHHUE NPOI'PAMMBI. INYHOCTHBIE, ITPEJIMETHBIE U METAIIPE/IMETHBIE



PE3YJIBTATBIOCBOEHUS ITPE/IMETA «XUMUS»
8 KJIACC (24 B Henento, Bcero 684, u3 HUX 14 — pe3epBHOE BpeMsl)

Beenenne (4 u)

[Ipeamet xumun. MeTo/ipl MO3HAHUS B XUMUU: HAOIOJIEHUE, SKCIIEPUMEHT, MOIeIupoBaHue. VICTOUHUKN XUMUYECKOM
uH(popMaIuu, ee MoJyyeHue, aHaIu3 U MPeICTABICHUE €ro Pe3yJIbTaTOB.

[ToHsiTHE O XUMUYECKOM 3JIEMEHTE U (JopMax €ro CyIEeCTBOBAaHUS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CIOKHBIX BEIECTBAX.

[IpeBpamenus: BemecTB. OTIHYME XUMHUYECKUX PEAKIHUN OT (PM3MUECKHX SIBICHUNA. POIb XMMUU B KU3HU UeEJIOBEKa.
Xemodunus u xemohoous.

Kpatkue cBeneHus U3 HMCTOPUM BO3HUKHOBEHHMS WM PA3BUTHS XUMUHU. POJb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJIEHUU
XuMHUeckoi Hayku — pabotsl M. B. JlomonocoBa, A. M. bytnepoga, J[. 1. Menneneesa.

XHUMHUYECKasi CHUMBOJIMKA. 3HAKM XUMHUYECKHUX 3JIEMEHTOB M IMPOUCXOXKICHUE WX Ha3BaHUU. XHUMHUYECKUE (DOPMYJIBIL.
Nunexcel 1 kodpduimentsl. OTHOCUTENBHBIC aTOMHAs W MOJICKYJIsApHas Macchl. [IpoBeseHue pacyeToOB MacCOBOW JOJHU
XUMHUYECKOTO 3JIEMEHTAa B BEIIECTBE HA OCHOBE €ro (DOPMYJIBI.

[lepuonuueckas cucrema xummuueckux siaemenToB J[. . MenzeneeBa, ee CTpyKTypa: Malible U OOJIbIINE IEPUObI, TPYTIIIbI
u noarpymisl. [lepuoandeckast cucteMa Kak CIpaBOYHOE MOCOOUE JIJIsl TIOJIYYSHUS CBEJCHUN O XUMUYECKUX DJIEMEHTaX.

JemoncTpanuu. 1. Mogenu (mapocrepxHeBbie 1 CTioapTa— bpuriieda) pa3auuHbIX TPOCTHIX U CIOXKHBIX BEHIECTB. 2.
Komnekust cTexkIsHHOM XuMHuYeckol mocyzsl. 3. Koieknus mMarepuanoB WM HW3JEIUMA U3 HUX HAa OCHOBE aIOMUHUS. 4.
B3aumopericTBre MmpaMmopa ¢ KUCJIOTOM U IOMYTHEHUE U3BECTKOBOM BO/IBL.

JlaGopatopHbie ombIThbl. 1. CpaBHEHHE CBOWCTB TBEPIABIX KPHUCTAUIMYECKHMX BEIIECTB M PacTBOpoB. 2. CpaBHEHHE
CKOPOCTHU UCTIAPEHUS BOJBI, OJIEKOJIOHA U 3TUIIOBOTO CIUPTa ¢ (PUIBTPOBAIIBHON OyMaru.

HpenMeTHme pe3yabTaTbl oﬁyqemm

Yyammics 10JKEH ymems.

UCIIOJIB30BATh IPU XapaKTEPUCTUKE BEILECTB MOHSATHUS: «aTOM», «MOJEKYId», «XUMUYECKHHA 3IEMEHT», «XUMHUYECKUI
3HAK, WJIU CHMBOJI», «BEILECTBO», «IPOCTOE BEIIECTBO», «CII0)KHOE BELIECTBO», «CBOWCTBA BEIIECTB», «XUMUYECKHE
SBJICHUS», «(QU3HUECKUE SIBICHUSD», «KOIPPHUIMEHTb», «UHAEKCHI», «OTHOCUTENIbHAas aTOMHasi Maccay, «OTHOCUTEJIbHas
MOJIEKYJIIpHAsE Maccay», «MacCoBast IOl JIEMEHTaY;
3HATh: TMPEJMETHI U3YYCHUS! €CTECTBEHHOHAYYHBIX JHMCIUIUIMH, B TOM 4Yucie Xumuu; xumuieckue cumBoibl: Al, Ag, C, Ca,
Cl1, Cu,Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUs W IPOU3HOIICHUE; KIAaCCH(PHUIIMPOBATh BEIIECTBA 10 COCTABY Ha
IPOCTHIE U CIIOKHBIC; Pa3InyaTh: T€Jla U BEIECTBA; XUMUYECKHUM 3JIEMEHT U IIPOCTOE

ONMKCHIBATh: (OPMBI CYIIECTBOBAHUS XUMHUYECKHUX 3JJIEMEHTOB (CBOOOJHBIE aTOMBI, IMPOCTHIE BEIIECTBA, CIOKHbIE
BellecTBa); TabanuHyo ¢opmy [leproanueckoil cUCTEMBbI XUMHUYECKUX 3JIEMEHTOB; MOJIOKEHUE 37eMeHTa B Tabiuuue /. U.
MenpeneeBa, UCIOIb3YsI TOHATHUS IIEPUO», «TPYIIIA», «IJIABHAS MOArPYIIa», «1000YHAs MOJATPYINa»; CBOMCTBA BEILIECTB
(TBEpABIX, KUAKUX, TA3000pa3HbIX);

OOBSCHATH CYIIHOCTh XUMHYECKHX SIBJICHUN (C TOYKU 3pEHHS] aTOMHO-MOJIEKYJSIPHOTO YYEHHS) M UX NMPUHLMIIHAAIBHOE
OTJNYKE OT (PU3HUECKUX SIBICHUM;

XapaKkTepU30BaTh: OCHOBHBIE  METOJIbI M3YYEHHs €CTECTBEHHBIX JUCUUIUIMH (HaOJNIOJEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAHME); BEUIECTBO MO €ro XMMUYECKOH (hopMyJie COTIACHO IJIaHy: KauyeCTBEHHBIN COCTaB, TUII BElleCcTBa (MPOCTOE
VI CII0’)KHOE), KOJIMYECTBEHHBIN COCTaB, OTHOCUTEIIbHAS MOJIEKYJIIpHAs Macca, COOTHOIIEHHE MAcC AJIEMEHTOB B BEILECTBE,
MacCOBBIE JI0JIM 3JIEMEHTOB B BELIECTBE (AJI CIIOKHBIX BELIECTB); POJIb XUMUU (TIOJIOKUTENIbHYIO U OTPULATENbHYIO) B dKU3HU
YeJI0BEKa, apryMEHTUPOBATH CBOE OTHOLIEHUE K 3TOM MpodiiemMe;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO MacCy BEUIECTBA U MAaCCOBYIO JIOJK0 XMMHYECKOTO 3JIEMEHTA B COEIMHEHMSX;
IPOBOJUTH HAOJIIOJICHHS] CBOMCTB BEIIECTB M SIBJICHHUI, MPOUCXOIAIIMX C BEIIECTBAMM; COOMIOAATh MpPaBUIIa TEXHUKU
0€30MacHOCTH MPHU NPOBEICHUN HAOIIOACHUIN 1 TA0OPATOPHBIX OMBITOB.

MeTanpeaMeTHblIe pe3yJbTAThI 00yYeHUsI

Yyammics 10JKEH ymems.

ONpeNeNsaTh MpoOJieMbl, T. €. yCTaHABJIMBAaTh HECOOTBETCTBUE MEXKIY >KEJTaeMbIM M JEHCTBUTEIBHBIM; COCTABJISAThH
CJIOXKHBIN IIJIaH TEKCTa,

BJIaJICTh TaKUM BHJIOM H3JIOKEHHMS TEKCTa, KaK TOBECTBOBAHUE, I10J] PYKOBOJCTBOM YUYHUTENsS MPOBOAUTH
HETOCPECTBEHHOE HAOJIIOCHHUE;
M0/l PYKOBOJICTBOM yUUTEJs 0OQOPMIISITh OTUET, BKJIFOYAIOIIUNA ONMCaHUE HAOJIIOIEHNS, €T0 PE3yJIbTaTOB, BEIBOJIOB,;

UCIIOJIb30BaTh TAKOM BUJ MBICJICHHOTO (MJI€aIbHOI0) MOJICTUPOBAHMS, KaK 3HAKOBOE MO/ISTUPOBaHNE (Ha MPUMEPE 3HAKOB
XUMHUUYECKHUX DJIEMEHTOB, XUMUYECKUX POpMYyI);

MCIIOJIH30BaTh TAKOW BUJ MAaTEPUAILHOTO (ITPEAMETHOTO) MOJEIUPOBAHMS, KaK (PM3HUUECKOE MOJICTUPOBAHNE (HA PUMEpe
MOJIETUPOBAHUS aTOMOB U MOJIEKYJ);

MOJIy4aTh XUMHUYECKYI0 MH(POPMAIIMIO U3 PA3IMYHBIX MCTOYHUKOB; ONPEACNSITh OOBEKT M acCHeKT aHallu3a W CHUHTE3a;
OTIPEJIEIISITh KOMIIOHEHTHI 00bEKTa B COOTBETCTBHUH C ACTIEKTOM aHAN3a U CUHTE34;

OCYIIECTBJISITh KaU€CTBEHHOE U KOJIMYECTBEHHOE OMMCAaHUE KOMITIOHEHTOB O0OBEKTA;

OTIPENICIISITh OTHOILIIEHUSI OOBEKTA C APYTUMHU 00BEKTaMU; OTIPEAEIIATh CYIIECTBEHHbIE TPU3HAKA 00BEKTA.

Tema 1. ATOMBI XUMHUYECKHX 3JIeMEHTOB (9 1)

AToMBl Kak (¢opMa CYUIECTBOBAHHUA XHMHUYECKHX 3JeMEHTOB. (OCHOBHBIE CBEIEHUSI O CTPOECHHUU aTOMOB.
Jloka3aTenbCTBa CI0AKHOCTU CTpOoeHMs aToMoB. OnbiThl Pezepdopaa. [InanerapHast Moenb CTpOEHUS aToMa.



CoctaB aTOMHBIX siiep: MPOTOHbI, HEUTPOHBL. OTHOCUTENbHAsE aTOMHAas Macca. B3auMOCBS3b MOHSITHU «IIPOTOHY,
«HEUTPOH», KOTHOCUTEIIbHAS aTOMHAsl Maccay.

N3meHeHue ynciia mpoTOHOB B SiJjpe aToMa — 00pa30BaHKE HOBBIX XUMHUYECKHUX 3JI€MEHTOB.

N3meHenue uuciaa HEUTPOHOB B dAlpe aroma — oOpa3zoBaHue uU30TONOB. COBpEMEHHOE OmNpelesieHue TMOHATUS
«XUMUYECKUN 31eMeHT». 30TOIIbI Kak pa3HOBUIHOCTHA aTOMOB OJHOTO XUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpO€HHE »SIEKTPOHHBIX YPOBHEM aTOMOB XHMHUYECKUX DJJIEMEHTOB MalblX MepuogoB. [loHatne o
3aBEPILICHHOM 3JIEKTPOHHOM YPOBHE.

[lepuognueckast cuctema xumuuyeckux sneMmeHtoB JI. M. MenzaeneeBa u CTpoeHHE aTOMOB — (DU3HUECKUNA CMBICH
MOPSAIKOBOIO HOMEpa 3JIEMEHTA, HOMEPA I'PYIIILI, HOMEpa IIEPUOa.
M3MeHeHre uuclia JIEKTPOHOB HAa BHELIHEM 3JIEKTPOHHOM YPOBHE aTOMa XHUMHUYECKOro 3J€MEeHTa — 00pa3oBaHue

MOJIOKUTENIBHBIX U OTPULATENBHBIX MOHOB. MIOHBI, 00pa30BaHHbIE ATOMaMH METAJUIOB M HEMETAJUIOB. [IpuunHbI M3MEHEHUS
METAINTMYECKUX M HEMETAINTMYECKUX CBOMCTB B mepuoaax u rpynmax. OOpa3oBaHue OmMHapHbIX coenuHeHuil. [lonstue 06
MOHHOU cBA3U. Cxembl 00Opa30BaHMsS MOHHOW CBsI3U. B3anmojelicTBHE aTOMOB 3J€MEHTOB-HEMETAIUIOB MEXIYy CO00M —
oOpa3oBaHUE JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BeulecTB. KoBaneHTHas HEMOJspHash XMMHUYECKas CBS3b. DJIEKTPOHHBIE U
CTPYKTYpHBIE (DOPMYIIBI.
B3aumopeiicTBue aroMOB HEMETANIOB MEXIy €000l — oOpa3oBaHMe OWHApHBIX COEAMHEHUN HEMETaJJIOB.
OnexTpooTpunaTeibHOCTh. KoBaneHTHas mosisipHas cBsi3b. [IoHSATHE O BaJ€HTHOCTH KaK CBOMCTBE aTOMOB OOpa30BbIBATH
KOBaJICHTHbIE XUMHUUYecKHe cBsi3u. CocTaBieHue popMysl OMHAPHBIX COSAMHEHHM MO BaJIeHTHOCTH. HaxokieHne BajieHTHOCTH
1o ¢opMysie OMHAPHOTO COCTUHEHUS.

B3auMopeiicTBue atroMoB METAJIOB MEXIy co0oM — o0pa3oBaHHME MeTaUIMUEeCKUX KpuctamioB. Ilonarue o
METAJUIMYECKOU CBSI3H.

JemoncTpanuu. Mozenn aToMOB XHUMHUYECKUX 3JIEMEHTOB. l[leproanyeckas cucteMa XMMUYECKHUX 3ieMeHToB [, U.
Menneneena (pa3andHbie POPMBI).

JlabopaTopHbie onbIThbl. 3. MoaenupoBaHUE MNPUHIMIIA ACHCTBUSA CKAHUPYIOWIETO MUKpockoma. 4. H3rorosineHue
MoJieJIeld MOJIEKYJT OMHAPHBIX COeAMHEHUH. 5. 3roToBieHre MOJENH, WIUTIOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKON CBSI3H.

HpenMeTHme pe3yabTaTbl oﬁyqemm

Yuammiics 10IKEH ymems.

HCIIOJB30BaTh MPU XAPAKTEPUCTUKE ATOMOB TOHSTHS: «IPOTOH», «HEUTPOH», «DJICKTPOH», «XUMHUECKUU DIEMEHTY,
«MaCCOBOE YMCIIO», «U30TOM», «IJECKTPOHHBIA CIION», «IHEPTETHUYECKUN YPOBEHbY, «IJEMEHTBI-METAJUIbD), «3JIEMEHTHI-
HEMETAJJIbI»; MPH XapAKTEPUCTHUKE BEIIECTB MOHSTHUS «HMOHHASA CBS3b», «HMOHBI», «KOBAJCHTHAsI HEMOJIApHAs CBS3bY,
«KOBaJICHTHAS TOJISIPHAsI CBSI3b», «3JIEKTPOOTPUIIATEIIBHOCTDY, «BAJICHTHOCTDY, «METANINUECKAS CBSI3bY;

ONMUCBHIBATh COCTAaB M CTPOCHUE AaTOMOB BJEMEHTOB C MOPsSAKOBbIMU Homepamu 1—20 B Ilepuogmueckoii cucreme
xumMu4deckux saemeHToB 1. 1. Menneneena;

COCTaBJISITh CXEMbI PACIpE/ICNICHUs DJIEKTPOHOB MO JJIEKTPOHHBIM CJIOSAM B 3JEKTPOHHOW O0OJIOUYKE aTOMOB; CXEMBbI
00pa3oBaHus pa3HbIX TUIIOB XUMUYECKON CBSI3U (MOHHOW, KOBAJICHTHOM, METAIITMYECKOMN );

OOBSICHATh 3aKOHOMEPHOCTU MU3MEHEHUSI CBOMCTB XMMHMUYECKUX AJIEMEHTOB (3apsoB siA€p aTOMOB, YUCJA AJIEKTPOHOB Ha
BHEIIHEM DJICKTPOHHOM CJIO€, YHUCJIO 3aMlOJIHEMBIX OJJEKTPOHHBIX CIIOEB, PAAUYC aTOMa, 3JIEKTPOOTPULIATEIBLHOCTD,
METAJJTMYECKUE U HEMETAJTMYECKUEe CBOMCTBA) B Mepuoaax U rpynmnax (riaaBHbiX noarpynnax) Ilepuonnueckoit cuctembl
xumudeckux snemeHtoB J[. M. MenpaeneeBa ¢ TOUKM 3pE€HUSI TEOPUHU CTPOCHHUS aTOMA; CPABHHMBATh CBOMCTBA aTOMOB
XUMHUYECKUX AJIEMEHTOB, HaXOSIIUXCA B OJHOM TEpHOje WM TJiaBHOU moarpynme [leproanyeckoil cUCTEMbl XUMUUYECKUX
sanementoB JI. . MenneneeBa (3apsiioB siaep aToMOB, YHCa SJEKTPOHOB HA BHEIIHEM OJJIEKTPOHHOM CJIO€, YHCIIO
3allOJTHSAEMBIX JJIEKTPOHHBIX CJIOEB, PAAUyC aToMma, DJIEKTPOOTPHUIATEILHOCTh, METAUIMYECKHE M HEMETALNINYECKUE
CBOICTBA);

JlaBaTh XapaKTEPUCTUKY XUMHUUYECKUX AJIEMEHTOB MO MX IMOJ0XKeHHI0 B [lepuoandyeckoit cucreMe XMMHUUYECKUX AJIEMEHTOB
. U. MenneneeBa (XUMHUYECKHI 3HAK, MOPSAKOBBIN HOMEp, TIEPHUO, TPYIINA, MOATPYINa, OTHOCUTEIbHAS aTOMHAs Macca,
CTpOEHHE aToMa — 3aps] SApa, YUCJIO MPOTOHOB M HEUTPOHOB B SApe, OOIIEe YHUCIO 3JICKTPOHOB, paclpeleiieHue
AIICKTPOHOB 10 AJICKTPOHHBIM CJIOSIM); OMPEACISITh THUIl XUMHUUYECKON CBSI3U MO (popMysie BeIIeCcTBa; MPHUBOIUTH MPUMEPHI
BEILIECTB C Pa3HBIMU TUITAMHU XUMUYECKOU CBSI3H;

XapaKTepru30BaTh MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOU CBSI3U (OOMEHHBIN ), HOHHOM CBSI3U, METANTMYECKOU CBSI3H;

YCTaHaBJIMBATh MPUUYUHHO-CIICJICTBEHHBIE CBS3U: COCTAB BEIIECTBA — THUIl XUMHUUYECKOU CBSI3H;

COCTaBJIATh (POPMYJbl OMHAPHBIX COCAMHEHUN 10 BaJIEHTHOCTU;, HAXOJUTh BAJCHTHOCTH DJIEMEHTOB MO (Qopmyre
OMHAPHOTO COCAMHEHUS.

MeranpeameTHble pe3yJbTaTbl 00y4eHUs

Yyammiicst qokeH ymems. HOPMYIUPOBATH THUIOTE3Y MO PEIICHUIO TPOOIEM; COCTAaBJIATh IUIAH BBIMOTHEHUS Y4eOHOM
3aJlauu, peuieHus: MpooIeM TBOPUYECKOTO U MTOMCKOBOTO XapaKTepa, BBITIOJHEHUS MPOSKTAa COBMECTHO C YUHUTEIIEM;

COCTaBJISATh TE3UCHI TEKCTA;

BJIAJICTh TAKUM BUJOM U3JIOKEHHUS TEKCTA, KaK ONMKUCAHUE; UCTIOIb30BATh TAKON BUJI MBICIEHHOTO (HU]1€aJIbBHOTO) MOJIEIIUPO-
BaHMUsI, KaK 3HAKOBOE MOJICJIMPOBAHNE (HA TPUMEPE COCTABIIECHUSI CXEM 00pa30BaHUs XUMUYECKOM CBS3H);

UCIIOJIb30BaTh TAKOM BUJ MAaTEPUATILHOTO (MPEIMETHOTO0) MOJIETTMPOBAHUS, KAK aHAJIOTOBOE MOJIETMPOBAHHUE;

WCIIOJIb30BaTh TAKOW BUJI MAaTEPUAIBLHOTO (IIPEIMETHOT0) MOJICIMPOBAHUS, KaK (PU3UUECKOE MOJICTMpOBaHUE (Ha TpUMepe
MoJieJiel CTPOCHHUSI ATOMOB);

ONpenensTh OObEKThl CPaBHEHUS M ACIEKT CPaBHEHUS OOBEKTOB; BBIMOJHATH HEMOJHOE OJHOJMHEHHOE CpaBHEHUE;

BBINIOJIHATH HETIOJIHOE KOMIUIEKCHOE CPABHEHUE; BBIMIOJIHSATD IMOJHOE OJTHOJMHEUMHOE CPaBHEHUE.



Tema 2. IIpocTbie BemecTBa (64)

[Tonoxxenne MertayioB W HemeTawioB B llepuomuyeckor cucreme xumuueckux siemeHtoB [[. M. Menpgeneesa.
Bakneime mpocThie BEIIecTBAa — METAJLIbI (3Kee30, allFOMUHUM, KaldbllMi, MarHuii, HaTpui, kanuit). O6mnme husznyeckue
CBOMCTBA METAJIJIOB.

Baxkneiiive mpocThie BellecTBa-HEMETAUIbl, 00pa30BaHHbIE aTOMaMHU KHUCJIOpOJAa, BOAOPOJa, a30oTa, cepwl, (ocdopa,

yrjaepoaa. MOJIGKYJII)I IMPOCTBIX BCUICCTB-HEMCTAIJIIOB — BOJAOpOda4, KHUCIOPOAAd, a30Ta, I'aJIOTCHOB. OTtHOcuTEIbHAs
MOJICKYJIIpHAA Macca.
CriocoOHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB K O6p330BaHI/IIO HCCKOJIBKHX TIPOCTBIX BCIICCTB — aAJINIOTPOIIMA.

AnnoTtponHble MoAM(UKAUU KHCIopoaa, ¢ocdopa, onoBa. Meramumnyeckue U HEMETAUIMUECKHE CBOWMCTBAa MPOCTHIX
BelecTB. OTHOCUTENBHOCTD 3TOTO MOHSTHSL.

Yucno Asoraapo. KonmnuectBo BemectBa. Monb. Momsipaas macca. MossipHbIil 00beM ra3000pa3Hbix BemiecTB. KpaTHbie
€AVHUIBI U3MEPEHUs KOJIMYECTBA BEIIECTBA — MWUIMMOJb U KHJIOMOJIb, MHJI- JIMMOJSIpPHasE M KHJIOMOJIAPHAs MAaccChl
BEIIECTBA, MUJUIUMOJIIPHBINA U KUJIOMOJISIPHBIM 00bEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ HCHIOAB30BAHUEM MOHATHI «KOJWYECTBO BELIECTBA», «MOJISIPHASI MAcCCay, «MOJIIPHBIA 00BEM razoBy», «UUCIIO
ABorazpoy.

Jemoncrpanuu. Ilonyuenue o3ona. OO6pasmsl Oenoro U ceporo ojoBa, Oenoro u KpacHoro ¢ocgopa. Hekoropsie
METaJIJIbl U HEMETAJUIBI C KOJIMYECTBOM BellecTBa 1 Mosb. MosisipHbIil 00bEM ra3000pa3HbIX BELIECTB.

JlabopaTropHsble onbITHI. 6. O3HaKOMIIEHUE C KOJUIEKIIMEN MeTAIIOB. 7. O3HAKOMIIEHHE C KOJUIEKIMEH HEMETAJUIOB.

IIpeamMeTHBbIE pe3yabTaThl 00y4eHHsA

Yuammiicsa 10IKEH ymems.

HCIIOJIb30BaTh MPU  XapaKTEPUCTUKE BEIIECTB IOHATHUA: «METaJUIbl», «IUIACTUYHOCTBY», «TEIJIONPOBOJIHOCTHY,
«AIIEKTPONPOBOJHOCTDY, KHEMETAILIBDY, «aJUIOTPOIHS, «AJJIOTPOIHBIE BUIOU3MEHEHUS, WIH MOIU(UKAIIINY;

ONKCBHIBATH IIOJIO)KEHUE 3IIEMEHTOB-METAJIOB M 3JIEMEHTOB- HeMeTauioB B Ilepumonnueckoil cHcTeMe XMMHYECKUX
anemeHToB [l. 1. MeHnpaeneena;

KJIaCCU(PHUIMPOBATh MPOCTHIE BEIIECTBA HA METAJUIBI M HEMETAJIIIbI, 3JIEMEHTHI;

ONPENENATh IPHUHAJIEKHOCTh HEOPTaHUYECKHUX BELIECTB K OJHOMY M3 U3YyYEHHBIX KIACCOB — METAJLIBI U HEMETAJUIBL;

JOKa3bIBATh OTHOCUTEJIBHOCTD JCJICHUS IIPOCTBIX BELIECTB HA METAJUIBI M1 HEMETAJLIBI,

XapaKTepu30BaTh 001IKe (PU3NUECKHE CBOMCTBA METAIIOB,;

yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY CTPOCHHUEM aTOMa M XMMUYECKOM CBA3BIO B MPOCTBIX BEHIECTBAX
— MeTajUlaX U HeMeTaJllax;

O00BACHATH MHOTOOOPa3ue MPOCTHIX BEIIECTB TAKUM (haKTOPOM, KaK aJuIOTPOIIHUS;

ONKCHIBATH CBOMCTBA BEIIECTB (HA MPUMEpaX MPOCTHIX BEUIECTB — METAJUIOB U HEMETAJUIOB);

coOJII01aTh MTpaBuila TEXHUKHU O0€30MMaCHOCTH IIPH NMPOBEACHUU HAOIIOICHUI U TJaOOPATOPHBIX ONBITOB;

HCIIOJIb30BaTh MPHU PELICHUH PACUYETHBIX 3a]ad MOHSATHS: «KOJMYECTBO BEILECTBA», «MOJIb», «IIOCTOSIHHAs ABOTaapoy,
«MOJISIpPHAsl Macca, «MOJIAPHBII 00BEM I'a30B», «KHOPMAJIbHBIE YCIOBUY;

OPOBOJUTh PAacyeThl C HUCIOJIb30BAHUEM IOHSATUH: «KOJUYECTBO BEIIECTBA», «MOJIAPHAs Macca», «MOJIAPHBIA 00beM
ra3oB», «IIOCTOSIHHAsI ABOTapo».

MeTtanpeameTHble pe3yJbTaThl 00yUeHHUS

Ydaamuiicst T0IKEH ymems. COCTaBIISITh KOHCIIEKT TEKCTA;
CaMOCTOSITEIILHO MCITOIh30BaTh HEMOCPEACTBEHHOE HAOII0ICHHE;
CaMOCTOSITeILHO 0(OPMIISITH OTUET, BKJIIOUYAOIINI OMMcaHre HaOIOICHUS, €ro PE3yIbTaTOB, BHIBOJIOB;
BBITIOJTHATH MOJIHOE KOMIUIEKCHOE CPABHECHUE;

BBIIIOJIHATH CPABHEHHE 10 AaHAJIOTHH.
Tema 3. CoennHeHUs] XUMHYECKHUX 3JIeMeHTOB (14 1)

Crenenb okucienus. CpaBHEHUE CTEIIEHU OKUCIICHHS U BaJeHTHOCTU. OnpeesieHHe CTENEHH OKUCIIEHUS JJIEMEHTOB B

OuHapHbIX coeauHeHusx. CoctaBieHne GopMysl OMHAPHBIX COEMHEHUN, 00U cTOCO0 UX Ha3BAHMIM.

bunapHbie coeIMHEHUSI METAIJIOB U HEMETAJIOB: OKCUBI, XJIOPUJIbI, Cylb(uasl u np. CoctaBieHue ux Gopmy.

buHapHble cOeTMHEHN HEMETAIIJIOB: OKCHJIbL, JIETY4YHE BOJOPOJHBIE COEANHEHUSA, UX COCTaB U Ha3BaHus. [IpencraBurenu
OKCHJOB: BOJIa, YIJIEKMCIIbIN a3, HEraleHas u3BecTh. lIpeacraBurenn JIeTydnx BOJAOPOIHBIX COCAUHEHUMN: XJIOPOBOAOPO U
aMMUaK.

OcHOBaHMs, UX COCTaB M Ha3BaHUA. PacTBopuMOCTh OCHOBaHM B Boje. [IpeacraBurenu menodyen: ruipOKCUIbl HATPus,
Kanus v Kanbius. [lonstre 06 nHaAUKATOpax U Ka4eCTBEHHBIX PEAKITUSX.

Kucnots, ux cocraB u HazBanwus. Knaccudukanus kucnot. [IpeacraButenu KUciaoT: cepHasi, coyisiHasi, a3oTHas. [lonsTue o
mkane kuciaotHoctu (mkana pH). U3MeHeHne okpacku HHANKATOPOB.

Conu kak TpOU3BOJIHBIE KHUCIOT U OCHOBAHW, UX COCTaB W Ha3BaHWs. PacTBopuMocTh coseil B Boae. lIpeacraBurenu
COJIeH: XJIOpHU HAaTpusi, KapOoHaT 1 (ochat Kabiusl.

AMopdHBIE 1 KPUCTAJUTHYECKUE BEIIECTRA.

MeXMONEKYJIApHbIE B3aUMOACUCTBUS. THUIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THIIOB
KPUCTAIIMYECKUX PEUIETOK.

YucTtele BeniecTBa U cMecu. [IpuMepsl )KUIKUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBOMCTBa YUCTHIX BEIIECTB U CMECE.
Nx coctaB. MaccoBasi u 00beMHasi 10JIM KOMIIOHEHTa CMECH. PacueTsl, CBSA3aHHbBIE C UCIIOIB30BAHUEM TTOHSITHS <JI0JISD».



JemoncTpanuu. O6pasipl OKCUAOB, KUCIOT, OCHOBAaHUHN U cojeil. Moaenu KpuCcTauIMYeCKuX PelIeTOK XJIOpUIa HaTpHs,
anmaza, okcuga yriepoaa (IV). KucrnoTHo-mienoyHble WHIWKATOPHI, W3MEHEHHE HX OKpPacKd B Pa3JIMUHBIX Cpeaax.
YHuBepcaibHbI UHANKATOP U U3BMEHEHHUE €r0 OKPACKHU B pa3nuuHbIX cpenax. [lkama pH.

JlabopaTopHbie onbIThl. 8. O3HAKOMIICHHE C KOJUICKIUEW OKCUIOB. 9. O3HakoMieHHE CcO CBOMCTBaMM amMmuaka. 10.
KauecTBeHHas peakuus Ha yriiekucislil ra3. M. Onpenenenue pH pacTBOpoB KUCIOTHI, 1miea04n U BobI. 12. Onpenenenue pH
JUMOHHOTO M SI0JI0YHOT'O0 COKOB Ha cpe3e mi1ooB. 13. O3HakoMiIeHHE ¢ KOJUIeKIUen cojieid. 14. O3HakOMIIEHHE C KOJUICKIIMEH
BEIIECCTB C pPa3HbIM THUIOM KPUCTAJUIMYECKOW peleTkd. M3roToBieHrne MOJENed KPUCTAUIMYECKUX pemeToK. 135.
O3HakoMJIeHHE ¢ 00pa3lioM FOPHOM IMOPOIBI.

HpeIlMeTHble PeE3YyJIbTaAThI oﬁyqemm

Yuammiics 10IKEH ymems.

UCIIOJIb30BAaTh MPU XaPAKTEPUCTUKE BEIIECTB MOHSATHUS: «CTETIEHb OKUCIEHUS», «BAJICHTHOCTHY, OKCHUJIBI, «OCHOBAHUI,
«IIEJI0YN», «KAYECTBEHHAs PEAKIUN», «MHIAUKATOP», «KUCIOTB), «KHUCIOPOJCOAECPKAIIUE KHUCIOTh), «OECKUCIOPOIHBIC
KHUCIIOTBD», «KUCJIOTHAsI Cpella», «IleJIoUHas cpella», «HeUTpaiabHas cpefa», «ukaina pH», «comm», «amopdHble BelecTBay,
«KPUCTAJUTMYECKUE BEIECTBA», «KPUCTAJUIMUECKas pelIeTKa», «HMOHHAasg KPUCTAUIMYECKas peIIeTKa», «aTOMHas
KpUCTAJUIMUECKasl PEIIeTKa», «MOJEKYJspHas KpUCTaJUIMYecKas penieTka», «MEeTaUIMYecKas KpUCTaJUIMuecKas perieTKay,
«CMecH»;

KJIacCU(UIIMPOBATh CJIOXKHBIE HEOPTraHWYECKHUE BEIECTBA IO COCTAaBY Ha OKCHU[bI, OCHOBAHMS, KHUCIOTHI W COJIH;
OCHOBAHMSI, KUCJIOTBI M COJIM MO PACTBOPUMOCTH B BOJIE; KACIOTHI IO OCHOBHOCTH M COAEP>KAHUIO KHCIOPOAA;

ONpENENsITh MNPUHAIIECKHOCTh HEOPTraHWYECKHUX BEIIECTB K OJHOMY M3 HM3YYEHHBIX KJIacCOB (OKCHIBI, JETy4YUe

BOJOPOJIHBIE COEIMHEHHUSI, OCHOBAHUS, KUCIIOTHI, COJIM) MO (hOpMYyJIE;
OMKCHIBATH CBOMCTBA OTAEJBHBIX MPEJICTABUTENEH OKCUIOB (HAa MpPUMEPE BOABI, YIJIEKUCIOTO rasza, HeraluleHOW H3BECTH),
JIETYYUX BOJOPOJHBIX COEUHEHUH (Ha TPUMEPE XJIOPOBOJOPOIa U aMMHAKA), OCHOBAHUI (Ha MpUMEpPE TUIPOKCUAOB HATPUA,
KAl U Kajblusl), KACIOT (Ha MPUMEpPE CEPHOM KUCIOTHI) M CoJield (Ha MmpuMepe XJIOpHAa HaTpus, KapOoHaTa KasbLMs,
docdara kanbLus);

ONPENENATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS AJIEMEHTOB B BEIIECTBAX;

COCTaBIIATh (OPMYJIbI OKCUJIOB, OCHOBaHMM, KHCIOT U COJIEH MO BaJCHTHOCTSM U CTENEHAM OKHCJIEHMsS 3JIEMEHTOB, a
TaKKe 3apsiiaM HOHOB, yKa3aHHBIM B Ta0JIMLIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH;

COCTaBJISITh HA3BaHMs OKCHJIOB, OCHOBAHUM, KUCJIOT U COJIEH; CPaBHUBATh BAJIEHTHOCTb M CTENEHb OKHUCIECHUS; OKCHUBI,
OCHOBAHMSI, KUCJIOTBI M COJIM IO COCTaBY;

MCIIOJIb30BaTh TA0JIUILY pACTBOPUMOCTH JJIsl OIPEIEIEHUS PACTBOPUMOCTHU BELIECTB;

YCTaHABJIMBAaTh N€HETUYECKYIO CBSI3b MEXJY OKCHUIOM M THIPO- KCUAOM M HA0OOPOT; MPUUYMHHO-CIEACTBEHHBIE CBS3H
MEXIY CTPOCHHEM aTOMa, XMMUYECKOU CBS3bIO M TUIIOM KPHUCTAJUIMYECKOW PEIIETKA XUMUYECKUX COCTUHEHNUI;

XapaKTEepHU30BaTh AaTOMHBIE, MOJEKYJSIPHbIE, MOHHbIE METAJUIMYECKHUE KPUCTAJUIMUECKHE PEIIETKH; Cpely pacTBopa ¢
ITOMONIBIO MIKaisl pH;

MIPUBOIUTH MPUMEPHI BEIIECTB C Pa3HBIMUA TUIIAMH KPUCTANIMYECKON PEIICTKH;

MIPOBOJIUTH HAOIIOAEHUS 32 CBOMCTBAMHU BEIIECTB U SIBICHUSIMH, MIPOUCXOIAIIMMU C BEUIECTBAMU;

cOOJTI0/1aTh MIpaBUiIa TEXHUKHN 0€30MMaCHOCTH TIPH NMPOBEACHUN HAOIIOICHU U OTIBITOB;

UCCIIEIOBATh CPEAY pacTBOpa C MOMOLIBIO WHJIWKATOPOB; HKCIIEPUMEHTAIBHO Pa3/InyaTh KUCIOTHI U LIEIO0YH, MOJIB3YSCh
UHAMKATOpamu;

UCIIOJb30BaTh NPU PEIHICHUHM PACUETHBIX 3a/lad MOHATUS «MaccoBasl JOJs 3JIEMEHTa B BEIIECTBE», «MaccoBas J0Jis
pPacTBOPEHHOI'O BELIECTBA», «00bEMHas JI0JIs Ta3000pa3HOT0 BEIIECTBAY;

IPOBOJUTh pacyeTbl C MCHOJIb30BAaHUEM TIOHATUNH «MaccoBasl JOJsI DJIEMEHTa B BEILIECTBE», «MaccoBas J0Jis
PacTBOPEHHOIO BEILIECTBA», «00BEMHAs J0JIs1 Ta3000pa3HOI0 BEIIECTBAY.

MeTanpeaMeTHblIe pe3yJbTAThl 00y4eHUsI

Yyammiics 10IKEH ymems.

COCTABJISITh HA OCHOBE TEKCTa TaOJIHIIbI, B TOM uucie ¢ npuMenenrem cpeacts UKT;

MO/l PYKOBOJICTBOM YUUTEJIS MPOBOJIUTH OMOCPEI0BAaHHOE HAOIIOICHNUE;

10J1 PyKOBOJICTBOM YUHTEJsE 0OPMIIATH OTYET, BKIIFOYAIOIIUI OMHUCAHNE SKCIIEPUMEHTA, €r0 PE3yIbTaTOB, BHIBOJIOB;

OCYIIECTBJISITh MHAYKTUBHOE 00001IeHNEe (OT €AMHUYHOTO JOCTOBEPHOTO K OOIIEMY BEPOSITHOCTHOMY), T. €. OMPEIETsITh
oOIue CyIeCTBEHHbIE TPU3HAKH JIBYX U 00jiee 00BEKTOB U (PUKCHUPOBATH UX B (hOpPME MOHSATHUS UITU CYKICHUS;

OCYILECTBIIATh JSAYKTUBHOE 0000I1IeHHEe (TMOABEACHUE €IWHUYHOTO JIOCTOBEPHOI'O II0J] OOIlee JIOCTOBEpHOE), T. €.
aKTyaJIM3UPOBAThH TOHITHE WIH CYXKICHUE, U OTOXKICCTBIISITH C HUM COOTBETCTBYIOIINE CYIIECTBEHHBIC TPU3HAKU OJTHOTO WJTU
0oJjice OOBEKTOB;

OTPENICNIATh aCMEKT KilaccuPuKaimy;

OCYILIECTBIISITH KJIaCCU(HUKAITUIO;

3HATh W UCIOJIL30BaTh pa3inyHble (OPMBI MMPEICTABICHUS KIaCCU(DUKALIUH.

Tema 4. U3MeHeHnusi, npoucxoasinue ¢ Bemecrsamu (124.)

[TonsiTue siBNEHUH, CBA3aHHBIX C M3MEHEHUSIMH, IIPOUCXOISAIIUMU C BEIIECTBOM.

SIBneHus, CBA3aHHBIE C WM3MEHEHHWEM KPUCTAUTMYECKOTO CTPOCHHUS BEIIECTBA MPU IOCTOSSHHOM €ro COCTaBe, —
busndeckue sneHns. OU3NYecKue SBICHUS B XUMHUU: JUCTHILUISAINSA, KPUCTAIUIN3AIMS, BHIIAPUBAHUE U BO3TOHKA BEIIECTB,
buIbTpOBaHKE U ICHTPUGYTUPOBAHUE.

SIBneHus, CBSI3aHHBIE C U3MEHEHHEM COCTaBa BEIIECTBA, — XUMUYECKUE peakiuu. lIpu3Haku U ycIOBUS MPOTEKAHUS
XUMUYECKUX peakiuii. Beinenenue TerioTel U cBeTa — peakiuu ropeHus. [lorstue 00 9K30- U Y3HAOTEPMHUUECKUX PEAKITUIX.



3aKOH COXpaHEHHUs MacChl BEIIECTB. XMMHUYECKHE YpaBHEHHs. 3Haue€HUE HMHIEKCOB M Kod(¢uiueHToB. CocraBiieHue
YPaBHEHUN XUMHYECKUX PEAKIUN.

PacyeTbl mo XxuMudeckuMm ypaBHEHMsIM. PenieHue 3anad Ha HaXOXKJIEHUE KOJUYECTBA, MAacChl MM O0bEMa IPOAYKTa

peakuuu Mo KOJMYECTBY, Macce WJIM OObEMYy MCXOJHOTO BellecTBAa. PacyeTsl ¢ MCIOJIb30BAaHUEM IOHATHUS «J0JID», KOTJa
MCXOJHOE BELIECTBO JAaHO B BHJE PAcTBOpa C 3aJaHHOM MacCOBOM JIOJIEM pPacTBOPEHHOIO BEIIECTBA WM COJCPIKHT
OIIPEIEIICHHYIO JIOJI0 IPUMECEN.
Peaknuu paznoxxenus. [IpencraBienue o CKOpocTH XUMHUYECKUX peakiuil. Karamuzaropsl. @epmenTsl. Peakunn coenuHenus.
Karanmutuyeckne W HEKaTaIMTHYECKUE peakluH, oOpaTUMble W HeoOpaTUMble peakuud. Peakuuu 3amenieHus. Psn
AKTUBHOCTU METAJIJIOB, €T0 MCIIOJIB30BAHUE [T ITPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUsI PEAKLIUNA MEXKy METAIIAMHU U
KHCJIOTaMU, PEaKUMi BBITECHEHHS OJTHUX METaJUIOB U3 PACTBOPOB MX COJEH ApyrMMHU MeTajuiamu. Peakium oomeHa. Peakunn
HEWTpanu3aluu. Y clI0BUs NPOTEKAHUS Peakiiuii 0OMeHa B pacTBOpax /0 KOHIIA.

Tunbl XMMUYECKUX pEaKIUMd HAa NpPUMEpPEe CBOMCTB BOAbI. Peakuus pasnoxkeHuss — 3IJIEKTPOaU3 BOAbl. Peakuun
COEIMHEHNSI — B3aHMOJICUCTBUE BOJBI C OKCUAAMU METAJUIOB U HEMETAIJIOB. Y CJIOBUE B3aUMOJIECUCTBUS OKCUIOB METAJUIOB U
HEMETauIoB ¢ BOJOM. IlonsATme «ruapoxcuiap. Peaknuuu 3aMmelneHuss — B3aUMOJEWCTBUE BOJbBI C MeTajulaMu. Peaknnn
oOMeHa — TUAPOJIN3 BELECTB.

Jemoncrpanuu. [Tpumeps! (pu3nueckux sBICHUN: a) MIIaBJIeHUE napaduHa; 0) BO3rOHKA MOJa WU O€H30MHON KUCIIOTHI;
B) pacTBOPEHHUE OKpAIICHHBbIX cojieil; I) aud@dy3us AYMIUCTHIX BELIECTB C TOPSIIEH JaMIIOYKH HakanuBaHus. [Ipumepsl
XMMHUYECKUX SBJICHUH: a) TOpeHHe MarHus, ¢pocdopa; 0) B3aUMOJEHCTBUE COJISIHOM KUCIOTHI ¢ MPaMOpPOM MJIM MEJIOM; B)
nosyueHnue ruapokcuaa Meau (I1); r) pacTBopeHue Moy4eHHOro rUAPOKCUa B KUCIOTax; /1) B3aUMOAECUCTBUE OKCHIa MEIU
(II) ¢ cepHOIl KMCIOTOM MpU HArpeBaHUU; €) pa3JIoKEHUE NEepMaHraHaTa Kajus; ) pasjloKEHUE NEpOKCHIa BOAOpOAa C
NOMOILBIO JUOKCHZA MapraHiia M KaTajla3bl KapTodess WIM MOPKOBH; 3) B3aUMOJECHCTBHE pa30aBIICHHBIX KHCIOT C
METAJJIAMH.

JlaGopaTopHbie onbIThl. 16. [IpokanuBanue mMeau B IUIaMEHU CIUPTOBKHU. 17. 3aMelleHHME MEAW B PACTBOPE XJIOpHIA
menu (II) sxenezom.

HpeIlMeTHLIe PE3YIbTATDI oﬁyqemm

Yuammiics 10IKEH ymems.

UCIIOJIb30BaTh IPU  XAPAKTEPUCTUKE BEUIECTB MOHATUSA:  «IUCTWIULALMSY, «IEPErOHKa», «KPUCTAILTU3ALM,
«BBIITAPUBAHKEY, «(PUIBTPOBAHHUE)», «BO3TOHKA, WIH CyOIMMAIUsa», «OTCTAUBAHUE», «LIEHTPUPYTUPOBAHUEY, «XUMHUYECKas
peakuus», «XUMHYECKOE YPAaBHEHHE», «PEAKIUU COCNMHEHHS», «PEAKLUUU PA3JIOKECHHS», «PEaKUUU OOMEHa», «peakuuu
3aMEILICHUS», «PEAKIUN HEUTPATU3ALUN», «3K30TEPMUUECKUE PEAKLIUNY, «IHIOTEPMHUUECKUE PEAKIIUNY», «PEAKIIUU TOPEHUS»,
«KaTaNu3aTopb», «(PEpPMEHTB», «OOpaTHUMbIE pPEAKLUUN», «HEOOpPaTHUMbIE PpPEAKLIUN», «KATATUTHUYECKUE PEaKLHUN»,
«HEKATATUTHYECKUE PEAKIIUN», «PSAJl AKTUBHOCTU METAILIOBY», «TUIPOIIN3Y;

yCTaHaBIUBATh NMPUYUHHO-CIICACTBEHHBIE CBSI3U MEXAY (PU3NYECKMMHU CBOMCTBAMHU BEILECTB U CHOCOOOM pa3jesieHus
cMecel;

OOBSCHATH 3aKOH COXPAaHEHUSI MacChl BEIIECTB C TOUKU 3pEHHUS] aTOMHO-MOJIEKYJISIPHOTO yUEHUS;

COCTABJISITh YPABHEHUS XUMUYECKHUX PEAKIUI HA OCHOBE 3aKOHA COXPAHEHUS MacChl BEIIECTB;

OTHCHIBATh PEAKIIUU C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOIO MIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

KJIaCCU(PUIIMPOBATh XUMHUECKUE PEAKLIUU 10 YUCIY U COCTaBY MCXOAHBIX BEIIECTB U MPOIYKTOB PEAKIMH; TEIJIOBOMY
3¢ (dexTy; HanpaBIEHUIO NPOTEKAHUS PEAKIINH; YHACTUIO KaTalu3aTopa;

UCIIOJIb30BaTh  TAOJMIy pPAacTBOPUMOCTH Ui  ONpENETeHUsT BO3MOXKHOCTH  TPOTEKaHWd peakuuid oOMEHa;
ANEKTPOXUMUYECKUN P HAPSHKEHUHM (aKTUBHOCTH) METAJIJIOB JJIs1 ONIPEIeNIEHUsI BO3MOKHOCTHU MPOTEKAHUS PEaKUid MKy
MeTaJUIaMH U BOJHBIMHU pacTBOPaMH KHUCIIOT U COJIEH;

Ha0II0AaTh U OMUCHIBATh MPU3HAKU U YCIIOBUS TEUEHUS XUMHUYECKUX PEAKIUH, JeaTh BHIBOJbI HA OCHOBAaHUMW aHAIN3a
HaOJIIOICHU 32 DKCIIEPUMEHTOM;

IPOBOJUTD PAcUEThl M0 XUMUYECKUM YPaBHEHHUSIM Ha HaXOXKJICHUE KOJIMYECTBA, MACChl UM 00bEeMa MPOIYKTa peakluu 1o
KOJIMYECTBY, Macce UM 00BEMY UCXOJIHOTO BEIIECTBA; C UCMOIb30BAaHUEM MOHATHUS «I0Js», KOTI/Ia UCXOJHOE BEIIECTBO JaHO
B BUJIC PACTBOPA C 3aIaHHOM MacCOBOM JI0JI€ pACTBOPEHHOTO BEILIECTBA WM COAEPKHUT ONPEICICHHYIO 100 TPUMECEH.

MertanpeaMeTHbIe pe3yjbTaThl 00y4eHUs

Yuammiics 10IKEH ymems.

COCTaBJIAATh HA OCHOBE TEKCTA CXEMBI, B TOM yucie ¢ npuMeHeHueM cpencts MKT;

CaMOCTOSTENbHO OPOPMIATH OTUET, BKIIIOUAIOIINNA OTUCAHUE IKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BEIBOJOB;

HCIIOJIb30BaTh TAKOW BHJl MBICIEHHOTO (MACAIbHOI0) MOJEIMPOBAHMS, KaK 3HAKOBOE MOJIEIMPOBAHHME (HA MpUMEpE
yYpaBHEHUN XUMHYECKUX PEaKIIii);

paznmuyaTh OOBEM U COJAEp)KAHUE TMOHATUH; pa3nuyaThb pPOJAOBOE U BHUJIOBOE MOHSTHS; OCYIIECTBISAThH

POIOBUIOBOE OIPEICIICHUE TTOHITUM.

Tema 5. IIpakTuxkym 1.
[Mpocretimiue onepanuu ¢ BemecTBoM (34.)

1. TlpaBuna TeXHUKU OE30MACHOCTH NpHU paboTe B XuUMHUYEeCKOM kabunere. [Ipuembl oOparieHus ¢ 1abopaTOpHBIM
o0oOpyZ0BaHUEM U HarpeBaTeNbHbIMU TIprOOpamu. 2. [lpusnaku xumudeckux peakuuid. 3. [IpuroroBienue pactBopa caxapa
U pacueT ero MaccoBOH JI0JM B pacTBOPE.

IIpeamMeTHbIe pe3yabTaThl 00y4eHUs

Yuammics 10IKEH ymems.



oOpamarbcs ¢ 1a00paTOPHBIM 00OPYAOBAaHUEM U HArpeBaTEIIbHBIMA MPUOOPAMU B COOTBETCTBHUM C MPABWJIAMH TEXHUKHU
0€e30IMaCHOCTH;

BBITIOJIHATH MPOCTEHINNE TPUEMBI paOOTHI C JIA0OPATOPHBIM 000PYI0BAHUEM: JIAOOPATOPHBIM IITATHBOM; CITUPTOBKOIA;

HAOJIFOIaTh 3a CBOMCTBAMU BEIIECTB U SBJICHUSMH, TPOUCXOISIINMHU C BEIIECTBAMU;

OMKCHIBATh XUMHUYECKHH SKCIICPUMEHT C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH POJTHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEACHHOTO SKCIICPHUMCHTA,

TOTOBHUTBH PACTBOPHI C ONPEACIICHHON MacCOBOM JI0JICH pacTBOPESHHOTO BEIICCTBA,;

NPUTOTOBUTH PACTBOP M PACCYUTATH MACCOBYIO 10110 PACTBOPEHHOI0 B HEM BelllecTBA.

MertanpeameTHbie pe3yJbTaThl 00y4eHUs

Yuammiics 10IKEH ymems.
CaMOCTOSTENIbHO UCIOIb30BaTh OMOCPEI0BAHHOE HAOIIIOICHHUE.

Tema 6. PactBopenne. PacTBopbl. CBoiicTBa pacTBOPOB 3J1eKTPoJuToB (184.)

PactBopenue kak ¢usuko-xumuueckuii mnpouecc. [loHATne o ruapatax M KpucTauiorujaparax. PacTBopuMOCTS.
KpuBbie pacTBOPUMOCTH Kak MOJI€NIb 3aBUCUMOCTH PAaCTBOPMMOCTU TBEP/ABIX BEIIECTB OT TeMIeparyphl. HacblllieHHbIE,
HEHACBHIIICHHBIC U MEPECHIIIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJIsl IPUPOBI U CEIIBCKOTO XO3SMCTRA.

[TorsiTHe 00 PMEKTPOTUTHIECKON TUCCOIUAIIAN. DIEKTPOUTHI M HEAJICKTPOIHUTHI. MeXaHU3M AUCCOIMAINNA YJIEKTPOJIUTOB
C Pa3JIMYHBIM XapakTepoM CBs3U. CTENeHb IIEKTPOTUTHICCKON nuccoruanii. CHIIbHBIE U CIIa0bIe SJICKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUU DICKTPOIUTHUYECKON auccormanuu. MoHHble ypaBHeHus peakiuuil. Peakuuu oOmena,
UIYIIKE 10 KOHIIA.

Knaccudukanys MOHOB U MX CBOWCTBA.

Kucnotsl, ux xknaccudukarus. Jucconuanys KUCIOT U UX CBOMCTBA B CBETE TEOPUU DJICKTPOJUTUUECKON JAUCCOLMALINU.
MonekynsipHple M HMOHHBIE YpPAaBHEHHUSA peakuuil. B3anMoaelcTBuUE KUCIOT C METaUIaMH. OJIEKTPOXUMHYECKUU Pl
HaIpsOKeHU MeTaiioB. B3anmoneicTBUE KHCIOT € OKCHUAAMU METaioB. B3auMoAeHCTBHE KHCIOT C OCHOBaHUSAMH —
peakuus HelTpanuzanuu. BzanMoeiicTBrue KUCIOT ¢ consiMu. Mcnonib3oBanue TabIuIlbl paCTBOPUMOCTH JIJISl XapaKTEePUCTUKHU
XAMHUYECKUX CBOWCTB KUCIIOT.

OcHoBanusi, ux kinaccuukanus. Jluccoumanus OCHOBAaHMM M HX CBOMCTBA B CBETE€ TEOPUHU IJICKTPOJIUTHUECKOUN
aucconuanuu. B3anMopeiicTBue ocHoBaHuU C cossiMU. Mcronb3oBaHue TaOMUIbl PACTBOPUMOCTH ISl XapaKTEPUCTHKU
XUMHYECKHUX CBOMCTB OCHOBaHUN. B3anMoaelicTBHE IEI0UeN ¢ OKCUIaMH HEMETAJLIOB.

Conm, Ux auccouyanus W CBOMCTBA B CBETE TEOPUM BJIECKTPOJUTHYECKOM AUcCcOUMalvu. B3anmoaencTBHe CONEd C
MeTajulaMH, 0OCOOCHHOCTU 3TUX peakiuil. Baumonericteue coneit ¢ comsamu. Mcnonab3oBanue TaOIUIbl paCTBOPUMOCTH IS
XapaKTePUCTUKUA XUMUUECKUX CBOMCTB COJICH.

O060011IeHue cBefieHui 00 OKCUIaX, X KiacCU(pUKaIMU U CBOMCTBAX.

I'eneTnueckue psabpl MeTaIa U HeMeTauia. ['eHeTnyeckas CBsI3b MEXIy KJIacCaMU HEOPTAaHMYECKHUX BEILIECTB.

OKUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

Omnpenenenue cTeneHel OKUCIEHU JJI AJIEMEHTOB, 00pa3yIoIUX BEIIECTBA Pa3HbIX KJIaccoB. Peakinu HOHHOTO oOMeHa
1 OKHUCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE PeakiMi. OKHUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE.

CocraBneHne ypaBHEHHN OKHCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOJIOM JIEKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJJIOB M HEMETAJVIOB, KUCJIOT U COJIEH B CBETE OKHUCIUTEIHLHO-BOCCTAHOBUTEILHBIX
peaKuuil.

JemoncTpanun. VcnbiTaHue BEIIECTB M UX PACTBOPOB Ha AJEKTPONMPOBOJHOCTH. 3aBUCHUMOCTh 3JIEKTPOMPOBOAHOCTH
YKCYCHOUM KHMCJIOTBI OT KOHIIEHTpaluu. J[BUKeHHE OKpaIlIEHHBIX MOHOB B AJIEKTPUYECKOM IMojie. B3aumopaeiicTBue UHKA C
Cepoi, COJIIHOM KucnoTou, xyopuaom meau (II). 'openne marnus. BzaumopeiictBue XJI0pHOH U CEPOBOAOPOAHON BOBI.
Jlabopatopubie onbiThl. 18. B3aumopeiicTBue pacTBOpoB XJjopujaa HaTpuss W HuUTpara cepeOpa. 19. Ilomyuenue
HEPACTBOPUMOI'O THUJIPOKCHIA M B3auMMOJCHCTBHE e€ro ¢ kuciotamu. 20. B3ammoneicTBue KHCIOT C OCHOBaHUSIMH. 21.
BzanMopaeiicTBHE KHCIOT ¢ OKCUIAaMU MeTauioB. 22. B3aumonencTBue KUCIOT ¢ MeTayuiaMu. 23. B3anMonencTBue KUCIOT C
coisimu. 24. BzauMopeicTBue wienouded ¢ Kuciotamu. 25. BzaumopeilcTBHe ImIenoyYeld C OKCHUIAMH HEMETAIIOB. 26.
B3aumoneiictBue menoueir ¢ consimu. 27. llomydeHune M CBOWMCTBA HEpPACTBOPUMBIX OCHOBaHUW. 28. BzaumopeiicTBue
OCHOBHBIX OKCHAOB C KHclIOTaMH. 29. B3aumopeicTBHe OCHOBHBIX OKCHAOB ¢ Bojaou. 30. BzaumoneilcTBHE KHUCIOTHBIX
OKCHJIOB ¢ 1eiaodamMu. 31. B3zaumoaeiicTBHe KUCIOTHBIX OKCHIOB C BOJOM. 32. B3aumonelcTBue COJIEM ¢ KHUCIOTaMH. 33.
B3aumopeiictBue cosieit ¢ mienodyamu. 34. B3aumopeictBue cojie ¢ comsiMu. 35. B3aumopelcTBHE pacTBOPOB COJIEH €
MeTaJlJIAMH.

IIpeamMeTHBbIE pe3yabTaThl 00y4eHHsA

Ydaamuiics T0JKEH ymems.

WCIIOJIb30BaTh MPHU XapaKTEPUCTUKE MPEBPAICHUM BEIICCTB MOHATHS: «PACTBOPY, «IJEKTPOJUTHYECKAS JUCCOIHAIUS,
(OQIIEKTPOJIUTBD), «HEIJIEKTPOIUTHD), «CTENEHb JUCCOIUAIMNY», «CHJIBHBIC JJICKTPOIUTHD), «CJIa0ble JJIEKTPOJUTHIY,
«KaTUOHBI», «AHHOHBI», «KHUCJIOTHI», «OCHOBAHUS», «CONM», «UOHHBIC PEAKIMN», «HECOJICOOPa3yIoIINe OKCHUIBDY,
«coJeo0pa3yIonme OKCUIbDY, «OCHOBHBIE OKCHIIBI», «KHUCIOTHBIC OKCHUIBD), «CPETHUE COJN», KHUCIBIE COJN», «OCHOBHBIE
COJIN», «TEHETUYECKUN PAI», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUW», «OKUCIUTEIb», «BOCCTAHOBUTEIIBY,
«OKHCJICHHE), «KBOCCTAHOBJICHHUEY,

OTIMCBHIBATh PACTBOPECHHE KaK (PHU3UKO-XUMHUUYSCKHUH MPOIECC; MILTIOCTPUPOBATH IMIPUMEpPAMH OCHOBHBIC TTOJIOKECHHS TSOPUH
AIEKTPOJIMTUUECKON AUCCOLMAIMY; T€HETUYECKYI0 B3aMMOCBSA3b MEXIY BeEIIeCTBaMH (IIPOCTOE BEIIECTBO — OKCUJI —
TUAPOKCHUI — COJIb);



XapaKTepHU30BaTh OOIME XUMHUYECKUE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAHUHN U COJICH C TTO3UIINN
TEOPUH FJIEKTPOJIUTUYECKON TUCCOIUALINU; CYIIIHOCTh JIEKTPOIUTHUECKOM TUCCOIMALIMM BENIECTB C KOBAJIEHTHOM MOJISIPHOM
Y HIOHHOW XMMHUYECKOMU CBA3BIO; CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

MPUBOJUTH MPUMEPHI PEAKIUM, MOATBEPKIAAONIUX XUMUUYECKHE CBOMCTBA KHUCJIOTHBIX WU OCHOBHBIX OKCHIOB, KHUCIOT,
OCHOBAaHUW M COJIEM; CYIIECTBOBAHUE B3aMMOCBSI3M MEXKAY OCHOBHBIMM KJIACCAMM HEOPraHUYECKHX BEILECTB;
KJIAaCCU(UIIMPOBATh XUMHUYECKUE PEAKIMHU 0 «M3MEHEHHUIO CTEIEHEH OKHCIICHUs DJIEMEHTOB, OOpa3yIOIIUX pearupyroime
BEIIICCTBAY;

COCTaBJISITh YPAaBHEHUS SJICKTPOJUTHYECKON NIHCCOLUMALMU KHCJIOT, OCHOBAaHHM M COJICH; MOJICKYJISIPHBIC, TOJIHBIE U
COKpAIIICHHBIC WMOHHBIC YPAaBHEHHUSI PEAKIMN C YYAaCTUEM DJICKTPOJIMUTOB; YPABHEHHSI OKHCIHMTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiui, HCHOJIb3ys METOJl DSJICKTPOHHOrO OanaHca; ypaBHEHHUS pEakiMii, COOTBETCTBYIOIIMX IOCIEJ0BATEIbHOCTH
(«11enoukey ) MpeBpalleHNl HEOPTaHUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB;

ONPENEATh OKHUCIUTENIb W BOCCTAHOBUTEIIb, OKHCJIECHHE W BOCCTAHOBIICHHUE B OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKuusx;

yCTaHaBJIMBATh MPUYMHHO-CIIC/ICTBEHHBIC CBS3U: KJIACC BEIIECTBA — XMMHYECKHE CBOMCTBA BEIIECTBA;

HaOJII0/1aTh U ONUCHIBATh PEAKIIMHM MEXAY JIECKTPOIUTAMHU C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO S3bIKA U A3bIKa XUMUH;

MPOBOJIUTH ONBITHI, MOATBEPKIAOIINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB.

. MeTanpeameTHble pe3yJibTaThl 00y4YeHUs!

Yyammiics 10IKEH ymems.

JIeaTh MOMETKH, BHIITUCKH, IMTUPOBAHUE TEKCTA;

COCTaBJIATH JIOKJIAT;

COCTaBJISITh HA OCHOBE TEKCTa rpaduKu, B TOM uuciie ¢ npuMmeHeHuem cpencts UKT;
BJIQJICTh TAKUM BUJIOM HM3JI05KEHUS TEKCTA, KaK pacCyKICHHUE;
UCIIOJIb30BaTh TAaKOW BHUJ] MBICIEHHOTO (MI€aIbHOTO) MOJICIUPOBAHUS, KaK 3HAKOBOE MOJIETUPOBaHHE (Ha MpUMEpPe
YPaBHEHUI peaklnii TUCCOLNAIUN, HOHBI.

Tema 7. [IpakTukym 2. CBoiicTBa pacTBOPOB 3J1eKTPoauTOB (14)

1. Pemenune skcnepuMeHTaIbHbBIX 3a1a4.

[IpenMeTHbIE pe3yabTaThl 00yUYEHUS

Yyammics 10JKEH ymems.

oOpamiarbcsi ¢ 1abOpaTOpHbIM O00OPYJAOBAaHUEM M HarpeBaTelbHBIMUA MPUOOPAMU B COOTBETCTBUU C MPABUIIAMU TEXHUKU
0e301acHOCTH;

BBINIOJIHATH MPOCTEUIIINE MMPUEMbl 00paIlleHHs ¢ 1a00PaTOPHBIM 000PYIOBAHUEM: JTA0OPATOPHBIM IITATUBOM, CIIMPTOBKOIA;

HaOJI0/1aTh 32 CBOMCTBAMHU BEIIECTB U SABJICHUSMHU, POUCXOSIIIIMMU C BEIIECTBAMU;

OTHUCHIBATh XUMHUECKUU SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UITM POJIHOIO) SI3bIKA U SI3bIKA XUMUH;

JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEJCHHOTO SKCIIEPUMEHTA.

oOparmaTteCcsi ¢ 1a00paTOPHBIM OOOPYIOBAHMEM U HArpeBaTEebHBIMU MPUOOpPaAMU B COOTBETCTBUU C TMPABHIAMHU TEXHUKHU
0e301acHOCTH;
BBITIOJIHATH MPOCTEUIINE TPUEMBI pA0OTHI C JIA0OPATOPHBIM 000PYI0BAHUEM: JIAOOPATOPHBIM IITATUBOM; CITUPTOBKOI;
HAO0JIIOIaTh 32 CBOMCTBAMU BEIIIECTB U SIBIICHUSMH, IPOUCXOISIINMU C BEIIECTBAMU;
OMHCHIBATH XUMUYECKHUM IKCTIEPUMEHT C ITOMOIIbIO €CTECTBEHHOTO (PYCCKOTO UITU POJHOTO) SI3bIKA U SI3bIKA XUMUU;
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEJACHHOTO SKCIIEPUMEHTA;
TOTOBUTH PACTBOPBI C OMPEAEIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOI'O BEILIECTBA;
MPUTOTOBUTH PACTBOP U PACCUYUTATH MACCOBYIO JIOJIFO PACTBOPEHHOTO B HEM BEIIECTBA.

MeTanpeaMeTHble pe3yJbTAThl 00y4eHUs!

Yuammiics 10IKEH ymems.
Onpeodenams, ucxoos u3 yuebrou 3a0adu, HeobXx00UMOCHb HENOCPEeOCMBEEHHO20 UIU ONOCPEO0BAHHO20 HADIIOOEHUsL,
CaMOCTOSTENbHO (POPMHUPOBATH MTPOTPAMMYy IKCTIIEPUMEHTA.

Pe3epBHoe Bpemsi — 1 4.

JIn4HOCTHBIE pe3y/IbTaThbl 00y4eHHUs

VYyammiics T0IKeH:

3HaAmMb U NOHUMAMb. OCHOBHBIC MCTOPUUYSCKHE COOBITHS, CBS3aHHBIC C PAa3BHUTHEM XHMHUHM M OOINECTBA; JOCTHXKEHUS B
00JIaCTH XMMHH U KYJIbTYPHBIC TPAIUIUU (B YACTHOCTU, HAyYHBIC TPAJMIINK) CBOCH CTPAHBI; OOIIEMUPOBBIC JOCTIKCHUS B
0o0JIaCTH XWMHH, OCHOBBI 37I0pOBOTO OOpa3a »HW3HH, MpaBWIa TMOBEJACHUS B YPE3BBIYAMHBIX CHUTYAIUSX, CBA3AaHHBIX C
BO3JICHCTBUEM PA3JIMYHBIX BEIIECTB; COIMAILHYIO 3HAYMMOCTh U CoJiepKaHue Mpodecchii, CBSI3aHHBIX ¢ XUMHUEH; OCHOBHBIC
npaBa ¥ 00sI3aHHOCTH TPaXKJaHWHA (B TOM YHUCJIE YYallleTocs ), CBI3aHHbIE C TUYHOCTHBIM, TPOPECCUOHATILHBIM U KU3HEHHBIM
CaMOOIIPEICIICHUEM;



UCnbIMbl8amy', YyBCTBO FOPAOCTH 32 POCCUUCKYI0 XUMHUUYECKYIO HAYKy U YBaXKEHHE K UCTOPHUH €€ Pa3BUTHS; YBAKECHHUE U
NPUHATUE JOCTIKEHUM XMMHHM B MHPE; YBAKEHHME K OKpYKAroUUM (ydalluMCs, YYUTENSIM, POJUTENSIM U JIp.) — YMETh
CIyliaThb W CIbIIIATh MapTHEpa, MPU3HABATh MPABO KaXJOr0 Ha COOCTBEHHOE MHEHHE W MPUHUMATh PEIICHUS C Y4ETOM
MO3UIIMNA BCEX YYACTHUKOB; CAMOYBAKEHHUE U SMOI[MOHAIILHO-TIOJIOKHUTEIBHOE OTHOLIIEHUE K ce0e;

Nnpu3HaA8amy: UEHHOCTH 3JI0POBbSl (CBOErO0 M JPYrUX JIOZACH); HEOOXOAMMOCTh CaMOBBIPAXKEHHUS, CaMopeaIn3alluu,
COLIMAIBHOTO MIPU3HAHUS,

0CO3HABamMb. TOTOBHOCTh (MJIM HETOTOBHOCTh) K CAaMOCTOSITEJIbHBIM IOCTYNKaM U JEUCTBUSIM, MPUHSTHIO
OTBETCTBEHHOCTH 3a MX PE3YyJIbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBITO BBIPAa)KaTh M OTCTAWBAaTh CBOKO MO3ULHUIO U
KPUTUYHO OTHOCHUTBCSI K CBOUM MOCTYIIKaM;

nposNsms-, N0OPOKEIATENbHOCTD, JTOBEPUE M BHUMATEIBHOCTh K JIIOJSM, TOTOBHOCTh K COTPYIHHUYECTBY U JpYyxkOe,
OKa3aHMIO MOMOIIM HYKJIAIOIKUMCS B HEH; YCTOMYMBBIA MO3HABATEIbHBIM MHTEPEC, MHULMATUBY W JIFOOO3HATEIBHOCTh B
U3YYEHUU MHpa BEUIECTB M pPEaKLMid; LEJICyCTPEMJIIEHHOCTh W HACTOWYMBOCTH B JOCTH)KEHHMHM €€, TOTOBHOCTh K
MPEOAOJICHUIO TPYAHOCTEH; yOXKACHHOCTh B BO3MOXXHOCTH MMO3HAHUS MPUPOIBI, HEOOXOIUMOCTH Pa3yMHOTO UCTIOIb30BaHUS
JOCTHXKEHUM HayKU U TEXHOJIOTHUM JIJIsl pa3BUTHUS 00IIECTBA;

yMemb: YCTAaHABIMBATh CBSI3b MEXIY UEIbI0 M3YyYEHUS XUMHH M TEM, JUIsl Yer0 OHAa OCYIIECTBISIETCA (MOTHUBAMM);
BBITIOJIHATh IPOTHOCTUYECKYIO CAMOOILICHKY, PETYJIUPYIONIYI0 aKTUBHOCTh JIMYHOCTH HA 3Tal€ €€ BKJIKOYEHUS B HOBBIM BH]
JeSATEIbHOCTH, CBSI3AHHBIA C HayaJlOM M3y4Y€HUsS HOBOTO Y4YEOHOTO NpeIMeTa — XUMHUH; BBIIOJHATh KOPPUTHUPYIOIIYIO
CaMOOLICHKY, 3aKJIIOYAIONIYIOCS B KOHTpPOJE 3a MPOIECCOM HM3Y4YEHUST XMMUU M BHECEHMHM HEOOXOJIMMBIX KOPPEKTHUBOB,
COOTBETCTBYIOIIUX dTanaM U croco0aM M3yueHUs Kypca XUMHH; CTPOUTH KU3HEHHbIE U MPOGECCUOHATbHBIC IJIAHBI C YYETOM
KOHKPETHBIX COIMATIbHO-UCTOPUUECKHUX, MOJIUTUUECKUX U SKOHOMUYECKUX YCIOBUM; 0CO3HABATh COOCTBEHHBIEC LIEHHOCTH U MX
COOTBETCTBHE NPHUHUMAEMBIM B W3HHM PELICHUSM; BECTH AUAJIOr HAa OCHOBE PABHOIPABHBIX OTHOIIEHWH M B3aHMMHOIO
YBAXEHUS; BBIIEIATh HPABCTBEHHBIN aCNEKT MOBEACHUS U COOTHOCHTH IMOCTYINKH (CBOM U JPYTUX JIOJEW) U COOBITHS C
OPUHATBIMA 3THUYECKUMHU HOPMaMHM; B MpeJerax CBOMX BO3MOXHOCTEM INPOTHUBOAECUCTBOBATH JAECUCTBUSM U BIUSHUSM,
IPEJICTaBISIIOIINM YTPO3Y XKU3HHU, 3[J0POBbIO U 0€30MIaCHOCTU JIMYHOCTH U OOIIECTBA.

9 KJIACC (2/4 B HepeJ110, Beero 68 4, u3 Hux 4 4 — pe3epBHOE BpeMmsi)

BBenenue. O0mas XapakTepuCcTHKA XUMHUYECKHUX IJIEMEHTOB M XUMUYeCKUX peakuuii. [lepuoanveckuii 3akoH u
Ilepuoanueckasi cucrema xumuueckux 3jieMeHToB JI. U. MengeseeBa (10 u)

XapakTepucTUKa DJJEMEHTA II0 €ro IMnojokeHutro B llepmommueckor cucreme xumuyeckux osnementos /[l WM.
MenneneeBa. CBOWCTBa OKCHAOB, KHCIOT, OCHOBAaHUW W COJEHM B CBETE TEOPUM IIIEKTPOJIUTHYECKOW IHUCCOLMALUU M
OKHCJICHUSI-BOCCTAHOBJICHUS.

[TonsiTHE O IEpEXOIHBIX AneMEHTaX AMQPOTEPHOCTh. [ eHeTHUeCKUd P MEPEXOTHOTO AIEMEHTA.

[lepnonnueckuit 3axoH u llepuonnueckasn cucrema xumuueckux 3seMmeHToB 1. 1. Menaeneesa.

XUMHUYECKasi OpraHu3ays )KUBOM U HEKUBOU IPUPOAbl. XUMUYECKUM COCTAB 5/Ipa, MAHTUU U 36MHOM KOpPbI. XUMUUYECKUE
AJIEMEHTHI B KJIETKAX KUBBIX OPraHu3MoB. Makpo- 1 MUKPODJIEMEHTHI.

O06001eHre cBeeHn O XMMHUYecKuX peakiusax. Knaccuduxanus XMMHUYECKUX PEaKLUil MO pa3jiNyuHbIM IMpPHU3HAKAM:
«YHUCJIO ¥ COCTaB pearupyroumux U o0pa3yroluxcs BEIIEeCTB», «TEIUIOBON 3P PeKT», «HanpaBiIeHUE», KU3MEHEHHE CTEleHeN
OKHCJICHUS 3JIEMEHTOB, 00pa3yIoIINX Pearupyroliie BemecTBay, «(pa3ay, «ICIoIb30BaHUE KaTallu3aTopay.

[ToHsiTHE O CKOPOCTH XUMHUUYECKOW peakuru. PaKkTopbl, BIUSAIOLIIME HA CKOPOCTh XUMUYECKUX peakuui. Karamu3atopel u
kaTanau3. THruOuTopel. AHTHOKCUIAHTHI.

Jemoncrpanuu. Pazmmunsie gopmbl Ttabmuier [[. 1. MenneneeBa. Monenn aTtoMoB 37eMEHTOB 1—3-TO TEpHOIOB.
Mopnenb cTpoeHHs 3€MHOro Mapa (MonepevHblid pa3pe3). 3aBUCMMOCTh CKOPOCTH XUMHUYECKOW peakuud OT TPHUPOAbI
pearupyronmx BENIECTB. 3aBUCHUMOCTb CKOPOCTHM XHMHYECKOM pPEAKIMM OT KOHIIEHTPAIMM PEArupyrolnX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEaKIUU OT IJIOLIAIM CONPUKOCHOBEHHS PEArupyrolIMX BEUIECTB («KHUIISIINN CIOW»).
3aBUCUMOCTh CKOPOCTHM XMUMHYECKOM PEAKIHUHM OT TEMIEPATYPhl PEArHpPYOIIMX BEUIECTB. ['OMOTE€HHBIM M Te€TEpOreHHBIN
kaTtanu3bl. DepMeHTaTUBHBIN KaTanu3. MHrubupoBaHue.

JlaGopatopubie omnbiThl. 1. IlomydyeHue ruapokcuga LHMHKA M HUCCIEAOBAHHUE €ro CBOWCTB. 2. MoaenupoBaHue
noctpoenus [lepuoandeckoit cucteMbl xumMudeckux sneMeHToB . 1. Menneneena. 3. 3amellieHue Kejie30M MeId B pacTBOPE
cyabdpata meau (II). 4. 3aBUCUMOCTh CKOPOCTHM XMMHYECKOW peakuuu OT MPUPOJbl pearupyrollux BELIECTB Ha MpHUMepe
B3aUMOJICUCTBUS KUCJIOT C METAJIaMU. 5. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKUMM OT KOHLEHTPALUU PEArupyroniux
BEILIECTB HA MPUMEPE B3aUMOJECHCTBHS LIUHKA C COJISTHOW KUCIOTOM pa3MyHON KOHLIEHTpAMH. 6. 3aBUCUMOCTh CKOPOCTH XM -
MUYECKOM pEakUUH OT IUIOMAAy CONPHUKOCHOBEHMS PEArMPYIOIIMX BEIIECTB. 7. MOJEIMPOBAHUE «KUIISLIETO CIOD). 8.
3aBUCHUMOCTbh CKOPOCTH XMMHUYECKON PEAKIUH OT TEMIEPATYPhl PEArMPYIOIIMX BEIIECTB HA IPUMEPE B3aUMOJICHCTBUS OKCUAA
meau (II) ¢ pacTBopoM cepHOIl KMCIIOTHI pa3iMuHON TeMiiepaTypsbl. 9. PaznoxkeHue nepokcuaa BOAOPOIa C MOMOIIBIO OKCHJIA
mapranna (IV) wm xaranmaszel. 10. OOHapykeHHe Karaja3bl B HEKOTOPBIX NHUIIEBBIX Npoaykrax. 11. WMuruOupoBanue
B3aMMOJICHCTBUS KUCJIOT C METAJUIAMH YPOTPOIIHHOM.

IIpeameTHbIe pe3yJIbTATHI 00yUEeHHUA

Yuammics 10JIKEH ymems.

UCIIOJIB30BAaTh MPHU XapaAKTEPUCTUKE MPEBPAIICHUN BEIIECTB MOHATHUS: «XHUMUUYECKAsd PEAKIUI», «PEAKIMU COCIUHEHUS,
«pEeaKIMKM PA3JI0KEHUD), «PEAKIUU OOMEHA», «PEAKIMH 3aMEIICHUS», «PEAKUUU HEUTpaIu3aluny», «IK30TEPMUUYECKUE
peaklun», <«OHIOTEPMHUYECKUE pPEaKLUnu», «O0OpaTUMble peaklUuu», «HEOOpaTUMble peakUuu», «OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIUMY, KTOMOTEHHBIE PEAKIINNY, KTETEPOTCHHBIEC PEAKIIUNY, KATATUTUUECKUE PEAKLIIUNY, «HEKATAJIH -
TUYECKUE PEAKIINMNY, KTETIIOBOM 3PPEKT XMUMUYECKON peaKIIun», «CKOPOCTh XUMUYECKON PEAKIIUNY, «KATAIU3aTOPY;



XapaKTEPU30BaTh XUMUUYECKHE IEMEHThI 1—3-r0 MepHoIOB MO MX MoJIokeHuio B [leproandeckoil cucTeMe XUMHIECKUX
saneMeHToB /. 1. MenaeneeBa: XUMUYECKUI 3HAK, TOPSIKOBBIA HOMED, IEPUOJ, TPYIIIIA, MOATPYIINA, OTHOCUTEIbHAS ATOMHAs
Macca, CTpOCHHE aTtoMa (3aps] sApa, YKCJIO MPOTOHOB M HEUTPOHOB B sijipe, OOIee YMUCIIO SJIEKTPOHOB, pacrlpeicicHue
AJIEKTPOHOB TO 3JIEKTPOHHBIM CJIOSIM, MPOCTOE BEIIECTBO, (GopMysa, Ha3BaHWE M THI BBICIIETO OKCHJA HTHJIPOKCH]A,
JIETY4ero BOJOPOIHOTO COSTUHEHHUS (JIJI1 HEMETAJIOB));

XapaKTepru30BaTh OOIIME XUMUIECKHE CBOMCTBA aM(pOTEPHBIX OKCUIOB M THIPOKCHJIOB;

MPUBOUTH MIPUMEPHI PEAKIIMH, MTOITBEPKIAIOIINX XUMUUECKHIE CBOMCTBA aM(POTEPHBIX OKCHUJIOB U THIPOKCHIOB;

JlaBaTh XapaKTEPUCTUKY XHWMHUYECKUX PEAKIHM IO YUCIYy U COCTABY HCXOJHBIX BEIIECTB M NPOAYKTOB PEAKIUU;
TerIoBoMy 3P GdeKTy; HaIpaBICHUIO MPOTEKAHWS PEaKIUM, W3MEHCHHWIO CTETICHEH OKHCIICHHsI JJIEMEHTOB; arperaTHOMY
COCTOSIHUIO MCXOJIHBIX BEHIECTB; YYaCTHIO KaTalln3aTopa;

OOBSCHATh W TPUBOJUTH MPUMEPHI BIUSHUS HEKOTOPHIX (aKTOpPOB (MPUPOJA PEardupyrolUX BEIIeCTB, KOHIIEHTPAIIHS
BEILIECTB, JABJICHHE, TeMIIepaTypa, KaTajlu3aTop, MOBEPXHOCTh CONMPUKOCHOBEHUS PEATHPYIOLIMX BEIIECTB) HA CKOPOCTh
XAMHUYECKUX PEAKIUN;

HaOII0/IaTh U ONUCHIBATh YPAaBHEHUS PEaKIM MEXIYy BEIIECTBAMHU C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJHOTO)
SI3BIKA U SI3BIKa XUMUH;

IIPOBOJIMTH OIBITHI, MOJTBEPKIAIONINE XHUMHUYECKHE CBONCTBA aM(pOTEPHBIX OKCHIOB U THAPOKCHJIOB; 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW PEaKIMH OT Pa3IudHBIX (DAKTOPOB (MPHUpOJA PEarupyrolIux BEIISCTB, KOHIICHTPAIUS BEIISCTB,
JaBJICHHE, TeMIIepaTypa, KaTaau3aTop, HOBEPXHOCTh COMPUKOCHOBEHUS pearupyroux BEIIeCTB).

MertanpeameTHble pe3yJbTaThl 00y4eHUs

Ydamuiicst T0JKEH ymems.

OTIPENICIIATh MEeNIb YISOHOM JESITEILHOCTH C MOMOIIBIO YUUTEISI U CAMOCTOSATENIbHO, MCKATh CPEJICTBA €€ OCYIIECTBIICHMUS,
paboTast 1o IIJIaHy, CBEPATh CBOW JICHCTBUS C IEJBI0O U IIPU HEOOXOJAMMOCTH HMCIIPABIATH OIIUOKH C TOMOINBIO YUHUTENS U
CaMOCTOSITEJILHO; COCTABIATh aHHOTAIUIO TEKCTA;

CO3/laBaTh MOJCIHM C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa W IPEACTAaBICHHEM HX B IMPOCTPAHCTBEHHO-
rpaduyecKoO UM 3HAKOBO-CUMBOJIMYECKOU popme;

OTIPEICIISITh BUIbI KJIacCU(PUKAIUU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYIIECTBJISITh MPSIMOE JCTYKTUBHOE 1OKA3aTEIbCTBO.

Tema 1. Metansbl (14 1)

[Tonoxenne metamwoB B Ilepuomnueckoit cucreme xumuueckux sneMeHToB [[. M. MenaeneeBa. Metamnuyeckas
KpUCTAUTMYECKasl PEIIeTKa W MeTaJUIMYecKas XUMHYeckasl cBsizb. OOmme ¢uiznueckue coiicTBa MeTaioB. CIuUiaBbl, UX
CBOWMCTBA M 3HA4YCHUE. XMMHUYECKHUE CBOKWCTBA METAJUIOB KAK BOCCTAHOBHUTEJEH, a TaKXKE B CBET€ WX IIOJIOKCHHUS B
ANEKTPOXUMHUYECKOM PAly HampsikeHuid MeTtaiuioB. Koppo3us MeTaisioB U crocoObl 00pbObl ¢ Hel. MeTauibl B MPUPOJE.
OO6mre cnocoObl X MOTYYCHHS.

O0mas xapakTepuCcTHKA HIEJOYHBIX MeTaJ10B. Metamibl B npupoje. OOmue crnocodbl ux nonydeHus. CTpoeHue
atomoB. lllenouHple MeTaiuibl — MPOCTHIE BelleCTBA. BaXHEHIIME COECIMHEHUS IIEJIOYHBIX METAUIOB — OKCHU/IBI,
THUAPOKCUIIBI U CONM (XJIOpUIBI, KapOOHATHI, Cylb(aThl, HUTPAThI), X CBOWCTBA U MPUMEHEHHE B HAPOJHOM XO3SUCTBE.
Kanmitaeie ynoopenus.

O0mas xapakrepucTHkKa 3JieMeHTOB riaBHoil moarpynnbl II rpymmel. Ctpoenue atomoB. lllenoyHo3eMelbHbIE
METaJIJIbl — MPOCThIE BelllecTBa. BaxkHeHIIMEe COeAMHEHUS IEIIOYHO3EMENIbHBIX METAIUIOB — OKCHUbI, TUIPOKCUIBI U COJH
(xopusl, KapOOHATBI, HUTPATHI, CYIb(aThl, pocdaThl), UX CBOWCTBA U IPUMEHEHNE B HAPOJAHOM XO35HCTBE.

Amwomunanii. CTpoeHue atoma, (PU3MYECKUE U XUMHUUYECKHE CBOMCTBA MpocToro BemiecTBa. COeNMHEHUS aTIOMUHUS —
OKCHJ M TUAPOKCH]I, UX aMPOTEepHBbIil Xapakrep. Baxuneimue conu anomMunus. [IpumeHenre aqtoMUHAS U €r0 COeAMHEHUM.

Keaeso. Ctpoenne atoma, GU3MUECKHE H XHMHYECKHE CBOIMCTBA MPOCTOrO BemecTsa. I 'enerndeckue psiabl Fe** u Fe*,
Baxueiimme conu xene3a. 3HaAYCHHE JKeJe3a U €ro COEAMHEHUH 1Sl TPUPOAbI M1 HAPOAHOTO XO3SMCTBA.

JemoncTpamun. O6pa3ibl MIEIOYHBIX U IIETOYHO3EMENbHBIX MeTaioB. OOpasibl criiaBoB. BzaumojaeiicTBue Hatpus,

JIUTHS Y KaJblUs ¢ BOAOW. B3anmoaencTBue HaTpUsL U MarHus ¢ KUCJIOpOAoM. B3auMoaencTBrue METAUIOB C HEMETAJIIaMU.
[Tonyuenne runpokcuion xenesa (1) u (111).
JlaGopaTopHbie onsimel. 12. B3aumojelicTBue pacTBOPOB KHUCIOT M cojed ¢ Merauiamu. 13. O3HakoMJeHuE C pyaamu
xenesa. 14. OkpamnBaHue IJIaMEHU COJISIMU IIEJIOYHBIX MeTauioB. 15. B3auMopelictBue kanbuus ¢ Bonou. 16. [Tomyuenue
TUJPOKCHAA KAJIBIMS M UCCIIeIOBaHUE ero CBOMCTB. 17. [TonyueHune ruipokcuia alloMUHUS U UCCIIEIOBAaHUE €TI0 CBOMCTB. 18.
B3aumoneiicTBue xkenesa ¢ conssHor kucioroi. 19. Ionyaenune ruapokcunon xkenesa (I1) u (II1) u n3yueHue ux cBONCTB.

IIpeameTHbIe pe3yJIbTATHI 00yUEeHHUA

Ydaamuiics TOJKEH ymems.

UCIIOJIb30BaTh MPU XapaKTEPUCTUKE METAJUIOB U UX COCIWHEHUHN TOHATUS: «METaUIbDy, «PSAJ aKTUBHOCTU METAJIOBY,
«IIIEJIOYHBIE METAIIIIBIY, «IIEIOYHO3EMENIBHBIE METAIUIBI», UCIIOJIB30BATh UX MIPU XapaAKTEPUCTUKE METAJIIOB;

JaBaTh XapaKTEPUCTUKY XMMUYECKUX JIEMEHTOB-METALIOB (IIEJIOYHBIX METAJIJIOB, MarHUsI, KaJIbIIMs, aJTFOMUHUSA, JKeJie3a)
1o ux noJyioxkeHuto B Ilepronnueckoil cucreme xumudeckux anemeHToB Jl. . MenneneeBa (XMMUYECKUI 3HAK, MOPSIKOBBIN
HOMEp, MEepPHOJI, TpyIIla, NOArPyNNa, OTHOCUTENIbHAs aTOMHAsi Macca, CTpOEHUE aToma (3apsij sapa, YUCIO MPOTOHOB U
HEHUTPOHOB B fAJZIpe, OOIIEEe YMCIIO AJICKTPOHOB, PACHpeeiCHUE JIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTRBO,
dbopmya, Ha3BaHHUE U TUII BBICIIETO OKCHIA U THAPOKCHUIA);

Ha3bIBaTh COSUHEHUS METAJUIOB U COCTABIIATH MX (POPMYJIIBI IO Ha3BAHUIO;

XapaKTepU30BaTh CTpOEHUE, 001He GU3NUIECKIE M XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAJIIOB,

OOBSICHSATH 3aBUCUMOCTh CBOMCTB (WMJM TIpEJCKa3biBaTh CBOMCTBA) XHUMHYECKHUX DJIEMEHTOB-META/UIOB (paauyc,
METAJJTMYECKUE CBOMCTBA 3JIEMEHTOB, OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE CBOWCTBA SJEMEHTOB) W O0Opa3yeMbIX HMHU



COEIMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUJIOB W THAPOKCUAOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
CBOMCTBa) OT 1nojoxxkeHus B [lepuoanueckoii cucteme xumuueckux anemeHToB . M. Menpaeneena;

OTMCHIBATH OOIIME XMMHUUYECKHE CBOMCTBA METAJIJIOB C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U S3bIKA
XUMMHU;

COCTAaBJISITh MOJICKYJISIPHBIE YPABHEHHUS PEAKIM, XapaKTEPU3YIOINX XUMUUYECKUE CBOMCTBA METAJIJIOB U UX COCIMHEHUM, a
TAKXK€ DJICKTPOHHBIE YPaBHEHHUS IMPOLIECCOB OKUCICHUSA-BOCCTAHOBJICHUS; YPABHEHMS JJICKTPOJIUTUYECKOW IAUCCOLMAINU;
MOJICKYJISIPHBIE, TIOJTHBIE U COKPAIIEHHbIE HOHHBIE YPABHEHUS PEAKIIHNI C y4aCTUEM DJIEKTPOJIUTOB;

YCTaHABIIMBATh MPUYMHHO-CIICICTBCHHBIE CBSI3M MEXYy CTPOCHHEM aTOMa, XUMMHUYECKOW CBS3BIO, THUIIOM KPUCTAJUIMYECKOU
PEIIETKH METAJIOB U UX COSAUHEHUH, NX 00MUMH (PU3NIECCKUMHA U XUMUYECKUMH CBOMCTBAMU;

OIMMCBhIBATh XMMHMYECKHE CBOMCTBA IICJIOYHBIX M IIEIOYHO3EMEIbHBIX METAJIOB, a TAKXKE aJlIOMMHMS M JKejie3a U HX
COEJIMHEHUI C MTOMOILBIO €CTECTBEHHOT'O (PYCCKOTO MJIM POJHOIO) SA3bIKA U SI3bIKA XUMUU;

BBITIOJTHATH, HAOJIFOaTh M OMUCHIBATh XUMUYECKUN DKCIEPUMEHT IO PACIIO3HABAHUIO BAKHEHIINX KATHOHOB METAJUIOB,
TUJIPOKCU- HOHOB;

AKCIIEPUMEHTAJIBHO MCCJEI0BATh CBOMCTBA METAUIOB M MX COEAWHEHUM, pelIaTh YKCIEPUMEHTAJbHBIC 3aJa4d MO0 TEeME
«MeTanab»;

OTIMCBHIBATh XUMHUYECKHUH SKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOT'0 WM POJHOTO) sI3bIKA U SI3bIKa XUMUHU;

IIPOBOJIMTH PAcCUYEThl MO XUMHYECKUM (HOpMYyJIaM W YPaBHEHHUSM PEaKIUH, MPOTEKAIOIIUX C y4aCTHEeM METaUIOB M UX
COCIUHCHUM.

MeTanpenMeTHme Pe3yJIAbTATDI oﬁyqumI

Yyammiics 10IKEH ymems.

paboTaTh MO COCTaBJICHHOMY IUIaHY, HUCIOJIb3ys Hapsily C OCHOBHBIMH U JOTMOJHUTEIbHBIE CPEACTBA (CIPABOUYHYIO
JuTEpaTypy, CioxHbie npudopsl, cpeactsa UKT);

C MOMOUIBIO YUMUTENSI OTOMpATh JJIsl pelieHus] y4eOHbIX 3a7a4 HEOOXOJIUMBbIEC CIIOBApU, DHIIUKIIONEINUU, CHPABOYHUKH,
AIIEKTPOHHBIE IUCKH;

COMOCTABIATh W OTOMpaTh WHGOPMAIMIO, TOJYYEHHYI0 U3 Pa3JIUYHbIX HCTOYHHUKOB (CJIOBAapH, DSHIIMKIIONEIUH,
CIIPAaBOYHUKH, SJIEKTPOHHBIE TUCKU, C€Th IHTEpHET);

IPEICTaBIATh UHPOPMALIMIO B BUIE TAOIUI, CXEM, OTIOPHOTO KOHCIIEKTAa, B TOM 4Kclie ¢ mpuMmeHeHueM cpencts UKT;

0(OpMJISITH CBOU MBICIH B YCTHOM M MUCHMEHHON PEYM C YYETOM CBOUX yUEOHBIX U JKU3HEHHBIX PEUYEBBIX CUTYyallui, B
TOM umcJie ¢ npumenenrem cpeactB UKT; cocTaBiaTh pelieH31I0 Ha TEKCT; OCYIIECTBIISITh JOKa3aTEIbCTBO OT MPOTUBHOTO.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTAJIJIOB U UX COeAMHEHNH (24)

1. Pemenue OKCIICPUMCHTAJIbHBIX 3ada4 Ha PACIIO3HABAHHC U ITOJIYUYCHHC COGIII/IHGHI/Iﬁ MCTAJIJIOB
HpeIlMeTHble pe3yabTaTbl oﬁyqunﬁ

VYuammiics 10IKEH ymemsl

oOpaiatbcsi ¢ 1a00paTOPHLIM 00OPYAOBAaHUMEM M HArpeBaTEIbHBIMU MPUOOpPaMH B COOTBETCTBUU C MpPAaBUIAMU TEXHUKU
0e30macHOCTH;

HaOIr0AaTh 32 CBOMCTBAMH METAJIJIOB M UX COCTMHCHHUN U SIBIICHUSIMH, IIPOUCXOSAITIMU C HUMU;

OTHCHIBATh XUMHUUYECKHH SKCTIEPUMEHT C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH POJTHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM IMPOBEACHHOTO SKCIIEPHUMEHTA.

MeTanpeaMeTHblIe pe3yJbTAThl 00y4eHUsI

Yyammics 10JKEH ymems.
OTpeeNsaTh, HCXOAs U3 yueOHOM 3a7au1, HEOOXOAMMOCTh UCTIOIH30BAHMS HAOIIOICHUS UITH IKCIIEPUMEHTA.

Tema 3. Hemeraminl (25 4)

OO6mast XapakTepUCTHKa HEMETAJUIOB: MojiokeHue B Ilepmogmdeckol cucremMe XuMHUecKux sjeMmeHtoB [ .
MenpeneeBa, 0COOEHHOCTH CTPOCHHUS aTOMOB, 3JIEKTpooTpuiaTeabHOoCcTh (D0) Kak Mepa «HeMeTaummdHocTH», psag D0.
Kpucraminueckoe CTpO€HHE HEMETAUIOB — IMPOCThIX BemecTB. Ajuiorponusa. Pusnyeckue CBOWCTBA HEMETAILIOB.
OTHOCUTENBHOCTD MOHATUI «METAIID) U «HEMETAILI.

Boaopoa. Ilonoxenne Bogopona B Ilepuoamdeckoit cucreme xumuueckux anemeHtoB J[. M. MenaeneeBa. CTpoeHue
ATtoMa 1 MoJieKyJibl. DU3NYECKHUE U XUMUUECKHE CBOMCTBA BOJIOPO/IA, €r0 MOJyYeHUE U TPUMEHEHHUE.

Boaxa. Ctpoenue moiiekynsl. Bogoponnas xumudeckast cBsizb. @U3MYECKUE CBOMCTBA BOALI. AHOMAJIIMM CBOWCTB BOJIBI.
I'uapodunbabie U THAPO(OOHBIE BeliecTBa. XUMHUYECKHE CBOMCTBAa BOAbl. KpyroBopoT Boubl B mpupojae. Bogoouuncrka.
Abspanus Boabl. beiToBbie hriibTpbl. MuHEpanbHbIe BOJBI. JucTHIIIMpOBaHHAs BO/A, €€ MOJyYeHHUE U IPUMEHEHUE.

O0mas xapakrepuctuka rajgoreHoB. CtpoeHue atomMoB. [IpocTeie BelecTBa U OCHOBHBIC COCAMHEHUS TaJIOTEHOB, UX
cBoiictBa. KpaTkue cBenenus o xjope, o6pome, prope u mone. [IpuMeHeHne TajoreHOB W WX COCIUHEHUN B HAPOJIHOM
XO3SIUCTBE.

Cepa. CtpoeHue aToma, ajuIOTPOIHs, CBOMCTBA W TpuUMEHEeHHe pomobmueckoii cepwl. Oxcunbl cepel (IV) u (VI), nx
MOJIyYeHHEe, CBOMCTBA U npuMeHeHue. CepHasi KUCIIOTa U €€ COJIM, MX MIPUMEHEHHE B HapoJHOM Xo3siiicTBe. [Ipon3BoacTBO
CEpPHOM KHUCJIOTHI.
A3or. CTpoeHue aTroMa M MOJIEKYJIbl, CBOMCTBAa MPOCTOr0 BElIECTBA. AMMMAaK, CTPOCHUE, CBOWCTBA, MOJYyYECHHE U
npuMenenne. Coaum amMMoHuUs, Ux cBoicTBa W npumeHeHue. Okcuanl azota (II) u (I'Y). A3oTHas kucnoTa, €ee CBOICTBA U
npuMeHeHue. HuTpatbl 1 HUTPUTHI, MPoOIeMa WX COJAEPIKAHUS B CEIbCKOXO3SIMCTBEHHOUM MPOAYKIINH. A30THBIE yI00pEHHUS.

®ocdop. CtpoeHue aroma, aIOTPOIHUs, CBOWCTBA Oemoro W KpacHoro ¢ocdopa, ux mnpuMmeHeHue. OCHOBHBIE
coeauHenus: okcun dochopa (V) u oprodhochopnas kucnota, pocdarsl. DochopHbie YI0OpEHHUS.



Yraepoa. CtpoeHue atoma, auioTpomnus, cBoWcTBa Momubukanuii, npuMmenenue. Oxcuasl yraepona (II) u (IV), ux
cBoiicTBa U mpuMeHeHue. KapOoHaThl: KalabIUT, COJa, MOTAll, UX 3HAYEHUE B MIPUPOJIE U )KU3HU YeJIOBEKa.

Kpemumnii. CtpoeHue aroma, KpUCTAUIMUECKUM KpPEeMHUM, ero cBoiicTBa M mpumeHeHue. Oxcun kpemuus (IV), ero
MPUPOJIHbIE Pa3HOBUAHOCTH. CuHiMKaThl. 3HAYEHHE COCIWHEHWN KPEMHHS B KMBOM W HexuBou mnpupone. [lonsatue o
CUJIMKATHOW MPOMBIIUIEHHOCTH.

JemoncTpanuu. O0pa3ibl TaIOTeHOB — MPOCTHIX BeIIEeCTB. B3anmonelcTBre TallOT€HOB C HAaTPHUEM, C aJTIOMHHHUEM.
BoiTecHenue xjopom Opoma WM HMOJa M3 PACTBOPOB WX cosieil. B3aumopeicTBue ceppl ¢ MeTalyilaMd, BOJIOPOJOM U
KUCJIOpOAOM. B3anmojelcTBue KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Menbto. llorioiieHue yriieM pacTBOPEHHBIX
BEIIECTB WJIM ra30B. BoccTanoBneHne mean u3 ee okcuaa yriem. OOpasiibl IpUPOIHBIX COSAMHEHUI XJI0pa, ceprl, pocdopa,
yraepona, KpemHus. OOpas3ipl BaXKHEWINIUX MJII HAPOJHOTO XO3sIMCTBa Cynb(aToB, HUTPATOB, KapOOHATOB, (ocdaToB.
OO0pa3upbl cTeKIa, KEpaMUKH, [IEMEHTA.

JlaboparopHsbie onbiThl. 20. [lonydyenue u pacnozHaBanue Bojgoponaa. 21. MccimenoBanue moBEPXHOCTHOTO HATSKECHUS
BOJBI. 22. PacTBOpeHHME mMepMaHraHaTa Kajaus WIM MEIHOTO Kymopoca B Boze. 23. ['maparamus 00€3BOXKEHHOTO Cyib(ara
meau (II). 24. WsrorosneHnue rurmcoBoro ornedatka. 25. O3HakoMJieHHE C KOJUIEKUIMEW OBITOBBIX (UIBTPOB. 26.
O3HakOMJIEHHE C COCTaBOM MHHEpPAIbHOW BoAbl. 27. KauecTBeHHas peakuus Ha TaIOreHUA-UOHbL. 28. IlomyueHue wu
pacrno3HaBaHue kKuciaopoaa. 29. 'openue cepbl Ha Bo3nyxe U B kuciopoae. 30. CBoiicTBa pa30aBiieHHON CepHOU KUCIOTHI. 31.
N3yuenne cpoiictB amMmuaka. 32. Pacnmo3naBanue coseit ammonus. 33. CBoiicTBa pa30aBiIeHHOW a30THOM KHCIOTHI. 34.
B3auMmopeiicTBue KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Menbto. 35. ['openue gocdopa Ha Bo3ayxe U B Kuciopoje. 36.
PacnoznaBanue ¢gocdatos. 37. ['openue yriusg B kucinopoje. 38. IlonyueHue yroibHOW KUCIOTHl U U3yYE€HHE €€ CBOMCTB. 39.
[lepexon kapbonaToB B rusipokapOonatsl. 40. Paznoxenue rugpokapOonata Hatpus. 41. [lomydeHre KpeMHEBOW KUCIOTHI U
M3y4YECHUE €€ CBOWCTB.

HpenMeTHme pe3yabTaTbl oﬁyqemm

Yyammics 10JKEH ymems.

HCIIONB30BaTh MPU XapAKTEPUCTUKE METAJJIOB M UX COCIUHEHUN TOHSTHUS: «HEMETAIIIbD), «TaJIOTEHBI», «aJNIOTPOIHBIC
BUJIOU3MEHEHUS», «GKECTKOCTh BOJIbI», «BPEMEHHAs JKECTKOCTh BOJIbI», «IOCTOSHHAS JKECTKOCTh BOJIbI», «00IIast )KECTKOCTh
BOJIbI»;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX 3JIEMEHTOB-HEMETAIIIOB (BOIOPO/Ia, TaJIOT€HOB, KUCJIOpPOaa, Cephl, a30Ta, ¢ocdopa,
yriiepoja, KpeMHHUs1) Mo UX MoJjoxkeHuto B [lepuoanueckoit cucreme xumudeckux 3eMenToB J[. V. MenaeneeBa (XuMuyeckuit
3HaK, MOPSAKOBBIN HOMEp, IEPUOJ, TPYIIa, MOArPYIINa, OTHOCUTENIbHAS aTOMHAsI Macca, CTPOCHHE aToMa (3apsij siapa, YUCiIo
MPOTOHOB U HEUTPOHOB B sJIpe, OOIIEe YUCIO AIEKTPOHOB, PACIpPECICHUE IEKTPOHOB MO AJIEKTPOHHBIM CIIOSIM), MIPOCTOE
BEIIECTBO, (hopMmyJia, Ha3BaHWE M THUI BBICIIETO OKCHAA W THUAPOKCHAA, (GopMysia U XapakTep JETYy4ero BOJOPOIHOTO
COCJIMHEHUSA);

HA3bIBATh COCAMHEHUSI HEMETANIOB U COCTABIISITH UX (DOPMYIIBI 110 Ha3BAHUIO;

XapaKTepU30BaTh CTpOEHHUE, o01Me GU3NUECKIE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB;

OOBSACHATh 3aBUCUMOCTH CBOWMCTB (MJIM TIPEACKA3bIBaTh CBOMCTBA) XHUMHYECKUX JJIEMEHTOB-HEMETALIOB (paguyc,
HEMETAJUIMYECKUE CBOMCTBA JJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA 3JIEMEHTOB) M 00pa3yeMbIX HMU
COCIMHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJOB W THUIPOKCUJIIOB, JIETYYUX BOJOPOJHBIX COCAUHEHUH,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT mosioxkeHusi B Ilepuoauyeckoil cucreme xumuueckux siaementoB . U.
Menneneena;

OMUCHIBATh OOIIME XMMHUYECKHE CBOMCTBA HEMETAIJIOB C MOMOIIBI €CTECTBEHHOIO (PYCCKOTO WM POJHOTrO) Si3bIKa U
S3bIKa XMMHUU; COCTABIIATh MOJICKYJISIPHBIC YPaBHEHUS PEaKIUi, XapaKTEPU3YIOIINX XUMUUECKHNE CBOMCTBA HEMETAJIOB U UX
COCIMHEHUN, a TakXKe AJIEKTPOHHBIE YpPaBHEHHUS MPOIECCOB OKUCIICHUS-BOCCTAHOBIICHUS; YPaBHEHUS DJCKTPOIUTUUYECKOM
JTMCCOLUALINUI; MOJIEKYJISIPHBIE, MIOJIHBIE U COKPAILICHHBIE NOHHBIE YPABHEHHUSI PEAKIIUN C YHACTUEM DIICKTPOJIUTOB;

YCTaHABJIMBATh MPUYNHHO-CIIEICTBEHHBIE CBA3U MEXKIY CTPOEHHUEM aTOMa, XUMUYECKOU CBA3bIO, TUIIOM KPHCTAILINYECKOM
pEIIETKH HEMETAJIOB U UX COSAUHEHUH, NX 00IUMHU (PU3NIECKUMU U XUMUYECKUMH CBOWCTBAMU;

ONMKCHIBATh XUMHUUECKHE CBOMCTBA BOJIOPOA, TaJIOTEHOB, KHCIOPO/Ia, Cephl, a3oTa, pochopa, rpadura, anmasa, KpeMHHUS U UX
COEJIMHEHUI C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U SI3bIKA XUMUH;

OTHCHIBATH CIIOCOOBI YCTPAHEHUS KECTKOCTH BOBI U BBITIOJHATH COOTBETCTBYIOIIUN UM XUMHYECKUI IKCIIEPUMEHT;
BBITIOJIHATH, HAOTIOJIaTh U OMUCHIBATH XUMUYECKUN SKCIIEPUMEHT 10 PACIIO3HABAHUIO HOHOB BOJOPO/Ia M aMMOHHUS, CyibdaT-,
KapOoHaT-, cuiaukar-, pocdar-, xjaopua-, OpoMua-, UOTUI-UOHOB,;

AKCTIEPUMEHTAILHO HCCJIEIOBAaTh CBOWCTBA METAJIOB M WX COCIUWHEHMM, peliaTh SKCIEPUMEHTANIbHBIC 3aJjadyd [0 TEeME
«HemeTtamibiy;

OTHUCHIBATh XUMHUYECKUM SKCIIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIA POJAHOTO) sI3bIKA U SI3bIKA XUMUU;
MPOBOAUTH pPacueThl MO XUMHUYECKUM (opMyJiaM U YpPaBHEHUSM peakiui, MPOTEKAIoIUX C y4aCTHEM HEMETAIOB M HX
COEIUHECHUM.

MeTtanpeaMeTHblIe pe3yjbTAaThl 00y4eHUs!

Y4aamuiics TOJKEH ymemsy.
OpPraHU30BbIBAThH YU4EOHOE B3aUMOCHCTBHE B TPYIIIe (pacnpeaessTh PO, TOTOBApUBATHCS APYT C IPYTrOM U T. 11.);
NpeABUJIETh (MPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUN;
MOHMMATh MPUYUHBI CBOETO HEYCIIEXa U HAXOJUTh CIIOCOOBI BBIX0/1a U3 ATOM CUTYyalluu;
B JMAJIOre C YYHUTEJIeM YYUThCA BbIpabaThIBaTh KPUTEPUU OLICHKH W OMNpPEIENsATh CTENEHb YCHENTHOCTH BBIMOJHEHUS CBOCH
paboThl M pabOTHI BCEX, UCXOJS M3 MMEIONINXCS KPUTEPHUEB, COBEPIICHCTBOBATh KPUTECPHUN OIICHKH W TOJIb30BAaTHCS MU B
XO0Jie OIIEHKH W CaMOOIICHKH; OTCTaMBaTh CBOIO TOYKY 3PEHHS, apryMEHTHPYS €€; MOATBEP)KIaTh apryMeHThI (aKTamu,



KPUTHUYHO OTHOCUTBHCS K CBOEMY MHEHHIO; CIYIIATh JIPYTUX, MBITAThCS MPUHUMATh APYTYI0 TOUKY 3pEHUS, OBITh TOTOBBIM
WU3MEHUTh CBOIO TOUKY 3PEHHS;
COCTaBIIATH pedepaT 1o onpeneaeHHON GopMe; OCYIIECTBIATH KOCBEHHOE Pa3AeIUTENbHOE 1I0KA3aTeIbCTBO.

Tema 4. IlpakTukym 2. CBOiiCTBA COeJUHEHNI HeMeTaLIOB (3 1)

1. Pemienue sxcnepuMeHTaNIbHBIX 33714 10 TeMme «Iloarpynmna rajnoreHoBy. 2. PeleHue skcrepuMeHTaIbHbIX 3a/1a4 Mo
teme «lloarpymnma kucnopona». 3. [lonyuenue, cobupanve U pacrio3HaBaHKE ra3oB.

HpeIlMeTHble PeE3YyJIbTaAThI oﬁyqemm

Ydamuiicst T0JKEH ymems.
oOpamarbcsi ¢ JIabOpaTOpHBIM OOOPYJOBAaHUEM M HArpeBaTEIbHBIMH TPHOOpPaMH B COOTBETCTBHHU C TPABHIAMH TEXHUKU
0e30ITacCHOCTH;
HaOJIFOIaTh 3a CBOMCTBAMU HEMETAJUIOB U UX COCIMHECHUN U SBJICHUSIMH, IIPOUCXOSIITIMHU C HUMU;
OTIMCHIBATh XUMHUYECKHI SKCIIEPUMEHT C IIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HIIM POJTHOTO) SI3bIKA U SI3bIKA XUMHUH,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

MeTanpenMeTHme Pe3yJIAbTATDI oﬁyqumI

Ydamuiics T0JKEH ymems.
OTIPEICIISITh, UCXO/Is U3 Yy4eOHOM 3a/1a4M, HEOOXOIMMOCTh UCIIOJIb30BaHUs HAOIIOICHUS UJIU IKCIICPUMEHTA.

Tema 5. O0001IeHNe 3HAHUI IO XUMHH 32 KypPC OCHOBHOM IIKOJIbIL. IloAroroBKka Kk rocyiapcrBeHHoi

urorosoii arrecranun (I'HMA)

(10 9)

[Tepuomuueckuii 3axkoH U Ilepuoguueckas cucrema xuMudeckux 35eMeHToB JI. Y. MenneneeBa. GU3NyeCcKuil CMBICI
MOPSIIKOBOIO HOMEpA 3JIEMEHTa, HOMEPOB IEpHOoJa W TPYIIbl. 3aKOHOMEPHOCTH M3MEHEHHMS CBOWCTB JJIEMEHTOB U HX
COCIMHEHUI B MEpHOJaxX U TpyMIlax B CBETE MPEJCTABICHHUI O CTPOCHUH aTOMOB 3JIEMEHTOB. 3HaueHue Ileproandeckoro
3aKOHa.

Buabl XuMHUeCKHX CBA3EH M TUITBI KPUCTAJUIMYECKUX PENIETOK. B3anMOCBA3b CTPOCHUS U CBOMCTB BEILIECTB.

Knaccudukanuss XuMUYeCcKUX peakiuil Mo pa3MyHbIM MpU3HAKAM (YHCIIO W COCTAaB PEarupyrolrx U 00pa3yroluxcs
BEILIECTB; HAJIMYME TpaHUlbl pazgena (a3; TeraoBoil 3P¢eKT; U3MEHEHUE CTENEHEW OKHUCIICHUSI aTOMOB; HCIIOJIb30BaHUE
KaTaju3aropa; HampaBjieHue npoTekaHus). CKOpoCTh XMMUUYECKUX peakiui U (pakTopsl, BIusiomue Ha Hee. OOpaTUMOCTh
XUMHUUYECKUX PEAKIUA U CIOCOOBI CMEIIEHUSI XUMUYECKOT'0 PAaBHOBECHS.

[IpocTeie u ciokHBIE BemiecTBa. Merauibl U1 HeMETaUIbl. ['@HETUYEeCKHE psifibl METala, HEMETaula U IMEPEXOJHOIO
MeTtamia. OKCHabl U THAPOKCHABI (OCHOBAHUS, KUCIOTHI, aM(OTEepHBbIE THJIPOKCUJIBI), coiu. X cocraB, kimaccudukanus u
00l11lMe XMMUYECKHE CBOMCTBA B CBETE TEOPHUH IJICKTPOJIUTHUUECCKON AUCCOIUAIINH.

JINYHOCTHBIE PE3YIbTATDI oﬁyqennﬂ

Yyanmiics TOMKEH:

3HAMb U NOHUMAMb. OCHOBHBIE MCTOPHUYCCKHE COOBITHS, CBS3aHHBIC C Pa3BUTHEM XMMHH M OOIIECTBA; JOCTIKEHUS B
00JIaCTH XMMHH U KYJIbTYPHBIC TPATUIUU (B YACTHOCTH, HAyYHBIC TPAJAMIIMK) CBOCH CTPaHBI; OOMIEMHUPOBBIC JOCTIKCHHS B
00JJaCTH XWUMHUHU; OCHOBHBIC TPUHIIMIIBI W TpPaBWJIa OTHOIICHUS K TPHUPOJE; OCHOBBI 3I0pOBOTO o0Opasza >KH3HU H
3I0pOBhECOEpEraroNIuX TEXHOJIOTHI, TpaBWIa TOBEACHUS B YPE3BBIYANMHBIX CHUTYalMSIX, CBS3aHHBIX C BO3JCHCTBUEM
pPa3TUYHBIX BEIIECTB; OCHOBHBIC MpaBa M 00S3aHHOCTH TpaKJaHWHA (B TOM YHCJIE YYaIIerocs), CBS3aHHBIC C JTMYHOCTHBIM,
PO EeCCUOHANIBHBIM M JKU3HEHHBIM CaMOOMPEIeICHUEM; COITUAIbHYI0 3HAUMMOCTh M COJIEp>KaHue Mpodeccuil, CBI3aHHbBIX C
XUMMEH;

UCNBIMBIBAMb YyBCTBO TOPAOCTH 32 POCCUMCKYI0 XMMHUYECKYIO0 HAYKy U YBaXXEHUE K UCTOPHH €€ PA3BUTHS; YBAKCHHUE U
MPUHATHE JOCTIKCHUM XUMHUHM B MUPE; JTIO00BB K MPUPO/IE; YBAKEHUE K OKPYKAIOIUM (YYaIIUMCSI, YYUTEISAM, POJUTEISM U
JIp.) — YMETb CJYIIATh U CIBIIIATH MapTHEPA, TPU3HABATH MPABO KaXKI0T0 HA COOCTBEHHOE MHEHUE, MPUHUMATh PEIICHUS C
Y4€TOM TO3UIUI BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO M ICTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB
U UX MPEBpaIIeHUI; CAMOYBOXKEHHE U SMOITMOHAIBHO-TIOJIOKHUTEIIBHOE OTHOIIIEHUE K ceOe;

npu3Haeamv: TEHHOCTh 30POBBS (CBOETO M JPYTHX JIOACH), HEOOXOAMMOCTh CaMOBBIPAKCHHUS, CaMOpeaIn3alliu,
COIMAJIEHOTO TIPU3HAHUS,

0CO3HABaMb.; TOTOBHOCTH (MJIM HETOTOBHOCTH) K CaMOCTOSITEIIBHBIM TIOCTYNKaM M JCUCTBHSAM, OTBETCTBEHHOCTH 33 WX
PE3yNbTAThl; TOTOBHOCTH (MM HETOTOBHOCTH) OTKPBITO BBIPAXKaTh W OTCTAaMBATh CBOIO TO3UIIUI0 U KPUTHYHO OTHOCHUTHCS K
CBOUM TIOCTYITKaM;

nposieisms: SKOJOTHUYECKOE CO3HAHHWE; J00pOXKEeIaTeIbHOCTh, JIOBEpHE M BHHMATCIBHOCTH K JIIOASM, TOTOBHOCTH K
COTPYIHHUYECTBY U JIPY>KOE, OKA3aHHUIO MMOMOIIU T€M, KTO B HEW HYXJaeTcs; 000OIICHHBIN, YCTONYUBLIM 1 N30UpaTEIbHBIN
MO3HABATENIbHBIN WHTEPEC, MHUITUATUBY U JF0003HATEIHLHOCTh B M3YUYEHUU MUPA BEIIECTB U PEAKIINIA; TEJICYCTPEMIICHHOCTh U
HACTOMYMBOCTh B JOCTMDKCHHH II€JI€H, TOTOBHOCTh K MPEOJOJICHUIO TPYIHOCTEH; yOSKIEHHOCTh B BO3MOXXHOCTH TTO3HAHUS
PUPOIBI, HEOOXOAUMOCTH PA3yMHOTO UCTIOIB30BaHUS JOCTHIKEHUN HAYKU U TEXHOJIOTUH IS pa3BUTHS OOIIECTBA;

yMemsb. YCTAHABIIMBATh CBSI3b MEXKAY LETbI0O M3YyYCHHUS] XUMHH M TE€M, JJI 4Yero OHa OCYIIECTBISETCS (MOTHBAMU);
BBITIOJIHATh KOPPUTHPYIONIYI0 CaMOOIICHKY, 3aKJIOUYAONIYIOCS B KOHTPOJIE 3a MPOIIECCOM HM3YYCHHS] XUMHH W BHECEHUE
HEOOXOMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIUX dTallaM M CIIoco0aM M3YyYEeHHS Kypca XUMHUU; BBITIOJIHATH PETPOCIICKTUBHYIO
CaMOOIICHKY, 3aKTI0YAIOIIYIOCS B OIICHKE TPoIlecca U pe3yiibTaTa U3YYCHUS XMMHUH OCHOBHOM ITKOJIBI, TTOJIBEJICHHE UTOTOB Ha
OCHOBE COOTBETCTBYIOIIUX IIEJICH M PE3yIbTaTOB; CTPOUTH KM3HEHHBIC M MPOPECCHOHAIBHBIE TUTAHBI C YYETOM KOHKPETHBIX
COIMATBHO-UCTOPUIECKUX, TIOJUTHICCKUX M DIKOHOMHUYECKHX YCIIOBHI, OCO3HABaTh COOCTBEHHBIC IICHHOCTH U COOTBETCTBHUE
WX MPUHAMAEMBIM B XKU3HH PEIICHHSAM; BECTH JHAJIOI Ha OCHOBE PAaBHOIPABHBIX OTHOIICHWA W B3aMMHOTO YBAKCHWSI,



BBIACIIATD HpaBCTBeHHBIﬁ ACIICKT MMOBCACHUA W COOTHOCUTH IIOCTYIIKHU H COOBITHS C MNPUHATBIMA 3TUYCCKUMU HOPMAMMH, B
npeaciax CBOUX BO3MOKHOCTEHU HpOTPIBOI[CﬁCTBOB&TB ,Z[CflCTBHHM W BIMUAHUAM, IIPCACTABIAIOIINUM YIpO3y KU3HU, 3J0POBLIO
1 0€30MMacCHOCTHU JIMYHOCTH U 06HICCTBa.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOIECCA

Y4yeOHO-MEeTOANYECKUM KOMILIEKC JIJIsl U3y4YEeHUsI Kypca XUMUU B 8—9 Kilaccax, CO3aHHbII aBTOPCKUM KOJUIEKTUBOM MO/T
pykoBoactBoM O. C. ['aGpuensina, COAEP>KUT, KpoOMe YIeOHUKOB, yUeOHO-METOAMUECKUE U TUJAKTUIECKIE TTOCOOUs, TeTpaau
JUTS BBITIOJTHEHUS 1a00PATOPHBIX U MIPAKTUYECKUX padOT U JIp.

Y4yeOHO-METOANYECKNH KOMILIEKC «XHMHA. 8 Ki1ace»

1. Xumus. 8 knacc. Yuebnuk (aBrop O. C. I'abpuensin). 288 c.
2. Meroanueckoe nocodue. 8—9 kmnaccnl (aBTopel O. C. 'abpuensn, A. B. Smrykosa). 224 c.
3. Hacronbnas kuura yumrend. 8 kmacc (aBtopel O. C. T'abpuensan, H. II. BockoOoiinukoBa, A. B.

SAumrykosa). 400 c.

4, Pabouas terpans. 8 kiacc (aBropsl O. C. I'abpuensn, C. A. Cnaakos). 208 c.
S. KoHntposnbHbie 1 ipoBepounbie padoThl. 8 kinacc (aBropsl O. C. ['abpuensn u ap.). 160 c.
6. XuMusi B TecTax, 3anayax, ynpaxkHeHusx. 8—9 xkiaccel (aBropsl O. C. Tabpuensu, H. II.

BockoOoitnukosa). 352 c.

7. Terpaab g 1a00OpaTOPHBIX ONBITOB U MpakTUUecKux padoT. 8 kiacc (aBropel O. C. 'abpuensH, A. B.
SAumrykosa). 96 c.

8. Xumudeckuii skcrepuMeHT B 1mkoje. 8 knacc (aBropel O. C. I'abpuensa, H. H. Pynos, B. U.
TonkyHnos). 304 c.

9. Xumus. 8 Ki1acc. INEKTPOHHOE MYJIbTUMENUMHOE U3/IAHUE.

Y4eOHO-MeTOANYECKHH KOMILIEKC «XHMHA. 9 Kiace»

1. Xumus. 9 knace. Yueonuk (aprop O. C. I'abpuensn). 320 c.

2. Mertoauueckoe nocooue. 8—9 kiaccol (aBTopsl O. C. ["'abpuensn, A. B. fumrykosa). 224 c.

3. Kawura mis yaurens. 9 knacc (aBtopsl O. C. IN'abpuensin, U. I'. Octpoymos). 400 c.

4, PaGouas terpans. 9 knacc (aBtopsr O, C. I'abpuensn, C. A. Cnagkos). 224 c.

S. KontponbsHbie 1 poBepounbie padoThl. 9 kimace (aBropsl O. C. ['abpuenss u np.). 176 c.

6. XuMHsl B TecTax, 3ajnayax, ynpaxkHeHusx. 8—9 xkinaccel (aBropsl O. C. Tabpuensn, H. IL
BockoOoiinnkoBa). 352 c.

7. Tetpanp A 1a00paTOPHBIX OMBITOB U MpakTUUYecKux padot. 9 knacc (aBropsl O. C. 'abpuensH, A. B.

Sumrykosa). 112 c.

8. XUMUYECKHUM dKCIIEpUMEHT B 11KoJIe. 9 kinacc (aBTopsl O. C. I'abpuensu u ap.). 208 c.



KanenaapHo-tremaTudeckoe nJaHMpoBaHue. 8 Kiacc. 2 yaca B He/leJIl0, Bcero 68 yacos.

Ne | Tema ypoka Conep:xkanue ypoka Bun nestesibHOCTH 00y4Yaromerocs
n/n
BBenenue 4u.
1. [Ipenmer xumuu. | [Ipenmer xumuu. Mertonsl | OnpeneneHus MOHSTUI «aTomy,
Bemectna.1u. MO3HAHUS B XUMHH: | «XXUMHAYECKUN DJIEMEHT», «BEILECTBOY,
HaOJII0JICHUE,  DKCIIEPUMEHT, | «IIPOCTOE BEIIIECTBOY, «CJI0)KHOE
MoJieupoBaHue. VICTOYHUKHM | BEIIECTBOY, «CBOMCTBA BELIECTBY.
xuMuueckol uadopmaiuu, ee | OnucaHue W CpaBHEHHE IIPEIMETOB
MOJIy4YeHUE, aHau3 U | UI3y4YCHUS €CTECTBEHHOHAYYHBIX
MIPEJCTaBIICHUE €ro | AUCUUILUIMH, B TOM YUCJIE XUMUHU.
pesynbratoB.  [lomarue o | Kimaccudukammsi BemecTB Mo COCTaBy —
XUMHUYECKOM  3JIEMEHTE U | MPOCTHIE U CIOKHBIC.
dbopMax ero cymecTBOBaHUS: | XapaKTEPUCTHKA OCHOBHBIX METOJIOB
CBOOOJHBIX aTOMaX, MPOCTHIX | U3YYCHUS €CTECTBEHHOHAYYHBIX
Y CIIO’KHBIX BEIIECTBAX. JTUCLUTLINH.
Paznmuuenue Tea u BCIIICCTBA;
XUMHUYECKOTO 3JIEMEHTa © IPOCTOro
BEILIECTBA.
Onucanue dbopm CYILIECTBOBAaHMUS
XUMHAYECKUX AJIIEMEHTOB; CBONCTB
BEILIECTB.
Brinonuenue HEIMOCPEICTBEHHBIX
HaOJII0JICHUI U aHallu3 CBOMCTB BEILIECTB
u SBJICHUH, MIPOUCXOISIINX c
BEILIECTBAMHU, C COOJIIOJICHUEM MPABUII
TEXHUKHU O€30MaCHOCTH.
OdopmieHue oT4deTa, BKIFOYAIOIIETO
OITMCaHUeE HaOIIOICHUS, ero
pe3yJbTaTOB, BHIBOJIBI.
Ucnonb3oBanue buszngeckoro
MOJEIUPOBAHUSL.
[IpeBpamiennie  BemiectB. | Posnb  xumum B Ku3HU | OnpeneneHusl MOHATHN «XUMUYECKUE U
Ponpr xumum B OKW3HM | YenoBeka. XeMmopuwius U | GU3HUECKHUE SIBICHUS.
YeJI0BEeKa. Kparkue | xemodoOwusi. OOBsICHEHUSI  CYITHOCTH  XUMHYECKHUX
ceeneHuss 1mo  uctopuu | Kpatkue CBEJICHUS U3 | IBIGHUMA C TOYKHA 3pPEHHUS aTOMHO-
pa3BUTHUS XUMUH. | UCTOPUU BOZHUKHOBEHHUS U | MOJIEKYJISIPHOTO yUEeHUs) u 170'¢
OCHOBOIOJOXKHUKH pa3BUTUST  XUMHUHU.  PoJb | IpUHIUNNATBHOTO OTJINYHMS oT
OTCYECTBEHHOW  XUMHH. | OTEYECTBEHHBIX YYEHBIX B | (GU3WUYECKUX SIBJICHHUU. XapaKTepUCTUKA
lu. CTAHOBJICHUM  XUMHYECKOH | pOJIM XUMUM B KWU3HU 4YEJOBEKa; POJIU
HaykKu — pabotel M. B. | OCHOBONOJOKHUKOB OTEYECTBEHHOU
Jlomonocosa, A. M. | xumun. CocTaBjieHHE CIO0KHOIO TIIjIaHa
bytneposa, . . | Tekcra. [Tomyuyenue XUMHYECKOU
Menneneena. uHbopMaIuu u3 Pa3IMYHBIX
JdeMoHcTpanuu. MCTOYHHKOB.
Bzaumopericteue mpamopa cC
KUCIIOTOW HU  TIOMYTHCHHUE
W3BECTKOBOU BOJIBI.
JlabopaTopHble oONbITHI. 2.
CpaBHeHue CKOpOCTH
UCIIapeHUs] BOABI, OJEKOJOHA
U OTWIOBOIO  CIUpPTa C
bunbTpoBaILHON OymMaru
3Haku (cumBOBI) | XUMUYECKAS cuMBoJIMKa. | OmpeneneHus: MOHATUM «XUMHUYECKUUN
XUMHUUYECKUX DJIEMEHTOB. | 3HAKH XUMHUYECKUX | 3HAK, WM CUMBOJ», «KOIPDUIIUCHTHI,

Ta6bmuma JI. Y. Menne-
neeBa l4.

3JIEMEHTOB U MPOUCXO0XKICHUE
VX Ha3BaHUMU.

Ilepnoanueckas cucrema
XUMHYECKHX 3yeMeHToB [[. U.
MenpneneeBa, €€ CTpPYyKTypa:
Majble U OOJbIIME TEPUOIBI,
TPYIIIbI u MOATPYIIIIBI.
[Tepnoanyeckas cHhCTEMA

«UHIEKCE». Omnmucanue  TaOJIMYHOM
dbopmer  Ilepmonmueckoit  CHCTEMBI
XUMHYECKMX  3jemMeHToB /I, .
MengeneceBa. OnucaHue MOJOXKCHHS

anemeHnTa B Tabnume J[. . Menneneena.
Hcnonb3oBanue 3HAKOBOT'O
MOJICTTUPOBAHUA.




XUMHYECKHUX 3y1eMeHTOB [[. M.
MenpeneeBa Kak COpaBOYHOE
nocobue I8 TOJIy4YeHUS
CBEJACHUM O XMMHUYECKHUX 3Jie-
MEHTax

Xumudeckue GOpMYyJIbL.
OTHOCcHTEIbHAs aTOMHAas
U MOJICKYJISIpHAsT MAaccChl.
MaccoBas 107 3JIeMEHTa
B coequHEHUH 14.

XUMHYECKHE (hOpMYIIBL.
Nunexcel 1 K03DPUITUCHTHI.
OTHOCHUTENbHBIE aTOMHAs H
MOJICKYJIIpHAs MAcCCHI.
[IpoBenenue pacyeToB
MacCOBOM JIOJIM XUMUYECKOIO
JJIEMEHTa B BEIIECTBE Ha
OCHOBE €ro (OpMYIIBI

OrnpeneneHus TMOHATHH «XHUMHYECKas
dbopmyna», «OTHOCUTENIbHAsT aTOMHas
Maccay, «OTHOCUTEIbHAs MOJICKYJIIpHAas
Macca», «MaccoBasl OISl DJIEMEHTay.
Beruncienue OTHOCHTEIIbHOM
MOJIEKYJISIPHOM MacChl BEIIECTBA U
MacCOBOM JTOJIM XUMHYECKOTO 3JIEMEHTA
B COCIMHEHUSX.

Tema 1. ATOMbI XMMUUECKNX 3/1EMEHTOB 9u.

OCHOBHBIE CBEJICHUS O
CTPOCHUH aTOMOB.
CocTaB aTOMHBIX SEp:
IIPOTOHBI W HEWUTPOHBI.
H3otomnsl 14.

ATOMBI Kak dbopma
CYIIIECTBOBAHUS XMMHUYECKHUX
3JIEMEHTOB. OcHOBHBIE
CBEICHUS 0 CTPOCHUU
aTOMOB. JlokazarenbcTBa
CJI0KHOCTH CTPOECHUS
atomoB. OnbiTel Pe3epdopra.
[InanerapHas MO/I€JIb
ctpoeuss  aroma. CocraB
ATOMHBIX  fJIep:  INPOTOHHI,
HEUTPOHBI.

OtHocuTenpHas aTOMHast
Mmacca. Bzaumocss3b
MOHSTUNA «IIPOTOH», «HEUT-
POHY, «OTHOCHUTEJIbHAS
aToMHas macca». M3ameHeHue
yycjaa TMPOTOHOB B siJpe
atroma —  oOpa3oBaHHE
HOBBIX XUMHUYECKUX
3JIEMEHTOB.

HN3meHeHne 4dncia HEUTPOHOB
B sAJIpe aToMa — oOpa30oBaHue

M30TOTIOB. CoBpeMeHHOE
OTpeIeJICHHE TTOHSTHUS
«XUMUYECKUMN DJIEMEHT».

H3oTonbl Kak Pa3HOBUIHOCTH
aTOMOB OJHOI'0O XHMHYECKOI'O
JJIEMCHTA.

OnpeneneHuss  MOHATHUH  IPOTOHY,
CHEUTPOH», «IJEKTPOH», «XUMHUUYECKUMI
JJIEMEHTY, «MaccoBOe YHUCIION,
«U30TOI.

Omnucanue cocrtaBa aTOMOB DJIEMEHTOB
No 1—20 B Tabmuie /1. 1. Menaeneena.
[Tonydyenne xumudeckord HHpoOpMaIu
U3 Pa3IMYHBIX HCTOYHUKOB

OnekTpoHbl.  CTpoeHue | DJIEKTPOHBI. Crpoenue | OmnpeneneHusi MOHATHI «3JIEKTPOHHBIN
AIIEKTPOHHBIX  00OJIOUEK | DIEKTPOHHBIX YPOBHEM | CIION», «QHEPTETUUYECKUN YPOBEHDY.
aToMOB 2JeMEHTOB No | aTOMOB xumudeckux | CocTaBlieHME CXE€M  pachpeaesicHus
1— 20 B tabmune /. . | sneMeHTOB MajbIX MEPUOAOB. | DJICKTPOHOB IO 3JECKTPOHHBIM CIIOSIM B
Meunneneesa 4. [TonsatTre o0 3aBEpIICHHOM | 3JICKTPOHHOM 000JI0UYKE aTOMOB
3JIEKTPOHHOM YPOBHE

Meramnnueckue u | llepuogmueckas cucreMa | OnpeneneHusi TMOHATUM — «3JIEMEHTbI-
HEMETaJlJIMYeCKHe XUMHYECKMX DJJEeMEHTOB JI. | MeTallIbl», «3JI€MEHThI-HEMETAIIbI.
cBolcTBa neMeHTOoB. U3- | WM. MeHnneneeBa u crpoenue | OObsICHEHUE 3aKOHOMEPHOCTHU
MCHCHHUEC CBOMCTB | aTOMOB: (PU3MYECKUN CMBICI | UBMCHEHUS CBOICTB XHMHWYECKHUX

XUMHAYECKUX DJIEMEHTOB
10 TPyIIaM M Iepruoaam
4.

MOPSAIKOBOTO HOMeEpa
3JIEMEHTa, HOMEpa TPYIIIIbI,
HOMEpa MepUo/Ia.
JdeMoHcTpanuu.

Ilepunoanueckas cucremMa

XUMHYECKHX dJeMeHTOB [I.
. MeHnneneeBa pa3iMuHbIX

(opm

AJIEMEHTOB B Mepuojax M TIpynmnax
(T7aBHBIX TOATPYINAX) MEPUOAUYECKON

CHUCTEMbl C TOYKH 3pE€HUS TEOPHUH
CTPOCHUS aToMa.

Breimonnenue HEMNOJIHOTO
OJIHOJIMHEMHOT 0, HEMNOJIHOTO
KOMIUIEKCHOTO  CPaBHEHMS, ITOJHOTO
OJHOJIMHEWHOTO CPaBHEHUSI CBOMCTB




aTOMOB XUMUYECKUX AJIIEMEHTOB,
HaxOISIIMXCS B OJHOM MEPHUOJE WIH
rnaBHod mnoxarpynme Ilepuonnyeckon
CHUCTEMBI.

CocraBneHue XapaKTEPUCTUKU
XUMHUYECKUX  DJIEMEHTOB  II0  HX
MOJIOKEHUIO B [leproanyeckoit cucreme
XUMHYECKHUX 3JIEMEHTOB J..
MenpaeneeBa. (CocTaBlI€HHE TE3HCOB
TEKCTa
Honnas xumuueckas | M3MeHeHue yucna | OnpeneneHus MOHSITHH «HAOHHAs
CBS3b 3JIEKTPOHOB HA  BHEIIHEM | CBA3b», «HMOHBI». (COCTaBIEHHE CXEM
1y, AJICKTPOHHOM ypOBHE aToma | oOpa3oBaHUS MOHHOM CBSI3M.
XUMHUYECKOTro »JJeMeHTa — | Mcmonp3oBanue 3HAKOBOI'O
oOpa3oBaHuE MojienupoBanud. OmnpeneneHue Tuia
MTOJI0KUTEIbHBIX | XUMHYECKOM CBI3M 10  (dopMmye
OTPHULIATEIIbHBIX MOHOB. | BEIISCTBA.
HoHnl, obpazoBaHHble | [I[puBeieHHE TOPUMEPOB  BEIHIECTB €
aToMaMu METAJLJIOB Y | HOHHOMN CBS3bIO. XapakTepuCcTHUKa
HeMeTauioB. IlpuumHbl W3- | MexaHH3Ma 00pa30BaHMS HOHHOM CBSI3H.
MEHEHHUS METAIJIMYEeCKUX U | YCTaHOBJICHUEC MIPUYUHHO-
HEMETaJUIMUYECKUX CBOMCTB B | CJIEIACTBEHHBIX CBsI3CH: COCTaB
epuoaax u rpyImmax. | BEIIecTBa — BHUJ XMMHYECKON CBS3U
OO6pa3zoBanue OMHapPHBIX
coenqunenuii. Ilongarue 00
HOHHOM CBSI3M. Cxembl
00pa3oBaHUsI HOHHOM CBSI3U
KoBanenTHas BzaumoperictBue atoMoB | OrmpenesieHUe TOHITUA «KOBAJICHTHAS
HETIOJIIpHAsE XUMHUYECKasi | 3JIEMEHTOB-HEMETAJIJIOB HETIOJISIPHAS CBA3bY.
CBs3b 14. MEXTYy coboi — | CocraBienue CXEM 00pa3zoBaHUs
o0pa3zoBaHHE JBYXaTOMHBIX | KOBaJICHTHON HEMOJSIPHOM XUMHYECKOM
MOJIEKYJI HPOCTBIX BEIIECTB. | CBsI3W.  lcmosib30BaHWE  3HAKOBOIO
KoBanenTnas HETNOJISIpHAsl | MOJCIIMPOBAHMS.
XUMHUUYECKas cBi3b. | OrnpenencHUe TUIIA XUMHUYECKOW CBS3U

DNEeKTpOHHbIE U CTPYK- | 1O (OpMyJie BEIIECTBA.
TypHbIE POPMYJIBI [IpuBenenne mNpUMEpPOB BEHIECTB C
KOBAJICHTHOM HEIOJISIPHOU CBA3BIO.
XapakTepucTuka MEXaHHU3Ma
00pa3oBaHMs KOBAJCHTHON CBSI3U.
YcraHoBIiieHUE IIPUYUHHO-
CJIEZICTBEHHBIX CBA3EH: COCTaB
BEILIECTBA — THUIl XUMHYECKOMN CBSI3U
DIIEKTPOOTPULIATENBHOCTD. | B3anmopeicTaue atoMmoB | CocraBiieHue CXeM 00pa3oBaHUs
KoBasieHTHass  moJisipHAsi | HEMETAJUIOB MEXAY COO0OMl —| KOBAJEHTHOW TMOJSPHOW XHUMHUYECKOU
XUMUYECKas CBsI3b  14. oOpa3oBaHHME JBYXaTOMHBIX | CBsi3u.  Mcmonb30BaHME ~ 3HAKOBOTO
OMHAPHBIX COCIMHEHUN | MOJEIMPOBAHUS.
HEMETAJUIOB.  DJEKTpOoOTpu- | OmnpeneneHrue TUMAa XUMHUYECKOW CBSI3H
natenbHoCcTh.  KoBasieHTHast | 1o ¢hopMyIie BEIIeCTBa.

nossipHasi cBsi3b. lloHsATHE O
BAJICHTHOCTH KaK CBOMCTBE
aTOMOB 00pa30BbIBaTh KOBa-
JIEHTHBIE XWMHYECKHE CBA3U.
Cocraate- HHe  (opmyn
OMHApHBIX COCIUHECHUU TIO

BaJIeHTHOCTH. HaxokneHue
BAJICHTHOCTH 10 (opMmyie
OMHApPHOTO COCITMHCHMUS.

JlabopaTtopHbie onbIThl. 4.

[IpuBenenne mnpuUMEpPOB BELIECTB C
KOBAJICHTHOM NOJISIPHOM CBS3BIO.

XapakTepucTuka MEXaHu3Ma
00pa3oBaHMs KOBAJICHTHOM CBSI3U.

YcraHoBIiieHUE MIPUYHUHHO-
CJIEJICTBEHHBIX CBSI3EM: COCTaB
BEIIECTBA — THUIl XUMHUYECKOW CBSI3H.
CocraBnenue  ¢GopMynbl  OMHApPHBIX
COCIMHEHUN 1O  BaJIEHTHOCTH U
HAaXOXJCHUE BAJICHTHOCTU DJIEMEHTOB

N3rorosnenue Mozenel | mo ¢opmyse OUHAPHOTO COEIUHEHHS.
MOJIeKydl OuHapHbIX coeau- | FcnonszoBaHue buznIecKoro
HEHU, MOJIEJIUPOBAHUS
Meramnunueckas B3aumonericteue atoMoB | OrnpeneneHre MOHITUS «METaUTNYecKas
XUMHYECKas CBSI3b 4. META/NIOB MEXIy COO0OW — | CBSA3BY. CocraBnenue CXEM
o0pa3oBaHMe METAUIMUECKUX | 00pa3oBaHMsI METALIUYECKONW XUMH-
kpuctamwioB.  [lowsatue o | yeckou CBSA3MU. Hcnons3oBanue

METAJUINUYECKOM CBSI3HU.

3HAKOBOI'O MOACIMPOBAHMA.




JlabopaTopHble ONBITBHI. 5.
Nsrorosnenune MOJENH,
WJUTFOCTPUPYIOLIEN  CBOMCTBA
METAJINYECKOU CBSI3H

OnpeneneHre TUMA XUMUYECKOW CBSI3U
o opMyJie BeIIeCTBa.

[IpuBeneHne MpPUMEPOB BEIIECTB C
METaNIMYECKOU CBS3bIO.
XapakTepucTuka MeXaHu3Ma

06pa3OBaHI/I$I METAIJINYECKON CBSI3H.

YcraHoBiieHuE MIPUYUHHO-
CJIEJICTBEHHBIX CBS3EI: COCTaB
BEIIECTBA — THUIl XMMHWYECKON CBS3U.

[IpeacraBnenne wHGOPMAIUHA TIO TEME
«XuMHUecKas CBsI3b» B BHUJE TaOJIHII,
CXEM, ONOPHOr0 KOHCIIEKTa, B TOM
yuciie ¢ npuMeHenuem cpeacts MKT

O0001IeHNEe u
CHCTEMAaTHU3alysd 3HAHUHN
[0 TeEME «ATOMBI XHUMH-
YECKHUX DJIIEMEHTOBY 14.

KontponeHass paborta 1o

TeME «ATOMBI XH-
MHYECKUX AJIEMEHTOBY
l4.
Tema 2 . IIpocTbie BeniecTBa 64.
[IpocTeie BemiecTBa- | [lonoxkenue  metamwioB B | OmnpeneneHus TOHITHH — «METaJUIbDy,
METaJlIbl ITepuoanyeckoit CHUCTEME | «IUIACTUYHOCTBY, «TEILJIOMPOBOIHOCTDHY,
Iu. XUMHUYECKUX JJEMEHTOB JI. | «3JIEKTpOIpPOBOIHOCTHY. Onucanue
N. Menneneea. BaxxHenme | IMOJIOKEHUAST  BJIEMEHTOB-METAJUIOB B
MpOCThIE BemiecTBa-MeTailibl: | [lepuoguyeckoil cucTeMe XUMHUYECKUX
KeJieso, amroMUHUM, | 3nemeHToB /. 1. MeHaeneena.
KaJibllui, MarHui, HaTpui, | Kiaccudukanus mpocThiX BENIECTB Ha
kanuid. OOmue ¢GU3UYecKrue | MeTalIbl 1 HeMETallIbI.
CBOIVCTBA METAJIJIOB. XapakTepucTuka oO0mmx (Qpu3nuecKkux
JlemoncTpamuu. OOpasipl | CBOMCTB METAJLIOB.
MetaiuioB. JlabopaTtopHble | YCTaHOBJICHHE MIPUYUHHO-
onbIThbl. 6. O3HaKOMIICHHE C | CIIEICTBEHHBIX CBsI3EU MEKIY
KOJIJICKIIUEN METAJLJIOB CTPOCHHEM aToMa W  XUMHYECKOU
CBSI3bI0 B MPOCTBIX  BENIECTBaX-
MeTajlax.
[IpocTeie BemiecTBa- | [Tonoxkenne HemetrayuioB B | OnpeneneHue  MOHITHM — HEMETALIBI,
HEMETaJLIbI, ux | [Teppoanyeckoit CHUCTEME | AJTTIOTPOTIHS, aJUIOTPOITHBIE
CpaBHEHHE C METa/UIaMH. | XUMUYecKuX dJieMeHToB [I. V. | Bumon3mMeHenuss win  MoAU(UKAIUU.
Annotponus. 14. Menneneena. Baxneiimue | Onucadne  HOJOXKEHUS  DIIEMEHTOB-
IIPOCTBIE BemiecTBa- | HeMetauioB B [IC  xuMHyeckux
HEMETAJLJIbI, oOpazoBanHble | anemeHToB .M. Menneneena.
aToMamu Kucaopona, | OnpeneneHue MPUHAIJICKHOCTH
BOJIOPO/ia, a30Ta, TaJOT€HOB. | HEOPTaHMYECKUX BEIIECTB K OJHOMY W3
OtHocuTenbHas W3YUYEHHBIX KJACCOB: METaUIbl WU
MOJIEKYJIsIpHas Macca. | HeMeTaJlJIbI.
CnocobHOCTh aToMoB | JlokazaTenbCTBO OTHOCUTEJIbHOCTH
XHMHUYECKUX  JJIEMEHTOB K | JIEJICHUSI MPOCTHIX BEIIECTB HA METaJLIbI
00pa3oBaHHIO HECKOJIKUX | U HEMETAJIJIBI.
MPOCTBIX BEIIICCTB — | YcTraHoBIIeHME MPUYMHHO-CIICICTBEHHBIX
auIoTponusl.  AJJIOTPOIHBIC | CBSI3EM MEXKAY CTPOCHHEM aToMa |
MoAU(DUKALTUN KHCJIOPO/Ia, | XHMUUYECKOM  CBSI3bI0O B TIPOCTHIX
docdopa, 0JIOBA. | BEIllECTBaX-HEMeTaJIaxX.
Merannuueckue u | OObsCHEHHME MHOTroo0pa3usi MPOCTHIX
HEMETAJUIMYECKUE  CBOWCTBA | BEIIECTB AJUIOTPOITUEN.
IIPOCTBIX BeniecTB. | CaMOCTOSITEIBHOE HW3Y4YEHHUE CBOWMCTB
OTHOCUTENIBHOCTh ATOTO | HEMETAIOB TIPU COOJIOJICHUM TPABUI
TIOHSATHS. TeXHUKH 0e30macHOCTH, OQOpPMIICHHE
OTYeTa, BKJTIIOYAIOIIIETO OMHUCaHue
HaOJTIOICHMS, ero pe3yJbTaToB,
BBIBOJIOB.
BrinonHekHre cpaBHEHUS 110 aHAJIOTHM.
KommuectBo  BemectBa | IlocrosHHas ABorajipo. | OmnpeneneHus TMOHITUH  «KOJIHUYECTBO
lu. KonuuectBo BEIIECTBA. | BEIIECTBA»,  «MOJbY»,  «IOCTOSHHAs
Mosab. Mousipras  macca. | ABoraapoy, «MOJIIpHAst Maccay.




Kparnsie eauHulbl | PelieHne 3amadyd C  MCIOJIb30BaHUEM
U3MEPEHUS KOJIMYECTBA | TMOHSTHUH  «KOJUYECTBO  BELIECTBAY,
BEILIECTBA — MWUIMMOJIb M | «MOJISIpHas ~ Macca»,  «IOCTOSHHas
KHWJIO- MOJIb, MUJUIUMOJIApHAS | ABOTraapo»
U KWAJOMOJISIpHasE  MAaccChl
BEILIECTBA.
Pacuetsl ¢ wucnonp3oBaHHEM
MOHSITUIA «KOJINYECTBO
BEIIIECTBAY, «MOJISIpHAs
Maccay, «TIOCTOSIHHAS
ABoragpo». [lemoncTpaumu.
Hekoropeie  Metaiuiel u
HEMETAJUIBI C KOJIMYECTBOM
BellecTBa 1 MoJib
MossipHbIii o0beM | ModsapHbIit o0beM | OmpeneneHus TOHITHH — «MOJISPHBIM
ra3o00pa3HbIX BEIIECTB ra3000pa3HbIX BEIIECTB. 00bEM razoB», KHOPMAJIbHBIE YCIOBUSD.
lu Kparnsie eauHuUbl | PeleHne 3amad ¢ MCIOJIB30BaHUEM
U3MEPEHUS — MWJI- | TIOHSITUA  «KOJIMYECTBO  BEILIECTBAY,
JIMMOJIAPHBIN U | «MOJSIpHAs Macca», «MOJSIPHBIA 00beM
KHJIOMOJISIPHBIN 00BEMBI | Ta30BY», «IIOCTOSIHHAS ABoraapo».
razo00pa3HbIX BemecTB. | CocTaBiaeHHE KOHCIEKTa TEKCTA.
Pacuetsl ¢ wucnonp3oBaHHEM
MOHSITUI «KOJINYECTBO
BEIIIECTBAY, «MOJISIpHAs
Macca», «MOJIAPHBIN 00beM
ra3oB, «TIOCTOSIHHAS
ABorazipo». [lemoHcTpanum.
MonsipHbIit o0beM
ra3000pa3HbIX BEIIECTB
Pemenue 3a7a4 c | Pacuersl ¢ wucnons3oBanumeM | PemeHne 3amad ¢ HMCHOJIB30BAHUEM
HCMOJIb30BaHUEM MOHSITUI «KOJIMYECTBO | TOHATHUM  «KOJWYECTBO  BEHIECCTBAY,
MOHATUNA  «KOJIMYECTBO | BEIIECTBaY, «MOJISIpHAs | «MOJIIpHAsl Macca», «MOJSIPHBIA 00beM
BEILIECTBA, IIOCTOSIHHAs | Macca», «MOJIAPHBIA OOBEM | Ta30B», KIIOCTOSIHHAS ABOTaapo»
ABoranpo, MOJIIpHAs | Ta30B», KYUCIO0 ABOraapo»
Macca, MOJISIpHBIA 00BbEM
rasos. lu.
O0600meHne u | Beimoninenue 3aganuii mo teme | [lonydenue xumudeckoil uHGOpMaIUK
cucreMaru3anusi 3HaHui | «IIpocTeie BemecTBay U3 Pa3JINYHbIX UCTOYHUKOB.
no teme  «lIpocteie [IpeacraBnenne wHbOpPMAIIUU IO TEME
BellecTBay 1. «IIpocTeie BemiecTBa» B BUJE TaOJMII,

CXEM, OIOPHOTO KOHCIIEKTa, B TOM YMCIIE
¢ npuMeHenueM cpeacts MKT

Tema 3. CoeanHeHNs XUMHYECKHUX YJIEeMEeHTOB 144,

JleMoHCTpanuu: O06pa3sisl

CrenieHn okucieHus. | CTeneHb okucieHud. | OnpeneneHue MOHSITUH «CTEIICHb
OcHoBbl HOMEHKNATyphl | CpaBHEHUE CTENEHU | OKHUCIICHUS, BAJIEHTHOCTH». (CpaBHEHUE
OMHApPHBIX COCIWHEHMM. | OKUCJIEHUS M BaJIGHTHOCTU. | CTENEHU OKUCIIEHUS U BaJICHTHOCTH.
lu Onpenenenue CTEIEHU
OKHCJICHHUSI  DJIEMEHTOB B
OMHAPHBIX COCTUHCHUSIX.
bunaphubie COCIMHEHUS
METAJJIOB M  HEMETAJJIOB:
OKCH/IbI, XJIOPUJIBI,
Cynbhub 17} Ip.
CocraBnenue bopmyn
OMHAPHBIX COCTUHCHUIM
Oxcunapl. 24. bunapnsie coenquHeHus | OnpeneneHue  MOHATUS — «OKCHIbDY.
HEMETAaJIJIOB: okcuasbl, | OnpeneneHue MPUHAJICKHOCTH
JETy4ne BOJIOPOJIHBIE | HEOPTaHUYECKUX BEIIECTB K KJAcCy
COCAMHEHHS, HMX COCTaB M | OKCHUIOB 10 (opmyne.OnpenencHue
Ha3BaHMUS. IIpencraBureny | BaJICHTHOCTH W CTEIEHU OKHUCIICHUSA
OKCHUOB: BOJa, YIJIEKUCIBIN | 3J€MEHTOB B oOKcujax. OmnucaHue
ra3, HerameHas HW3BECTh. | CBOHCTB OTIEJIBHBIX IPEICTABUTEIICH
IIpencraBurenu aeryunx | okcuaoB. CocraBinerue dopMyn U
BOJOPOJHBIX COCIUHEHHUN: | Ha3BaHUU OKCHJOB. [IpoBenenue
XJIOPOBOAOPOI U aMMHUAK. HaOJIOIEHUII CBOWMCTB BELIECTB U

MPOUCXOISIINX C HUMM SIBICHHN CU




OKCH/JIOB.
JIaGoparopHsble OIIBITHI:
O3HAaKOMJIEHHE C KOJUIEKLIHEH
OKcH10B. O3HAKOMJIEHHE CO
CBOICTBaMHU amMMHaKa.
KauecTBeHHass peakuusi Ha
YTJIEKUCIIBIN Ia3.

COONIOZICHUEM TpaBUI W  TEXHUKH
Oe3omacHocTH; OGOpMIICHHE OT4YeTa C
OTIHCaHUEM.

OcHoBanuyg 2d4.

OcHoOBaHus, HX COCTaB H
Ha3BaHus.  PacTtBopumocCTh
OCHOBaHUM B BOJIC.
[IpencraBurenu [IeJI0YEH:
TUJIPOKCUIBI HATPUS, Kalus U
KaJIbIIHS. ITonsiTus 00
WH]JIMKATOpax "
Ka4€CTBEHHBIX PEaKIIUSX.
JleMoHCTpanuu: 00OpasIsl
OCHOBAHUIA. KucmotHo-
IIEJIOYHBIE HWHAUKATOPHl U
W3MEHEHHE HX OKpPacKh B
IETIOYHOM Cpefe.

OmnpeneneHue TMOHATUH «OCHOBaHUS,
MEeJI0YM,  KAauyeCTBCHHBIC  PEaKIIHH,
UHIUKATOPY. Knaccudukanus
OCHOBAaHHWH 10 PacCTBOPUMOCTH B BOJC.
Onpenencaue MPUHAICKHOCTH
HEOPTraHWYCCKUX BEIIECTB K  KJIacCy
ocHOBaHU# 1Mo Qopmyre. OnpeneiacHue
CTCIICHW OKHUCJICHHS  DJICMCHTOB B
OCHOBaHUSX. Omnwucanue CBOWCTB
OTJICTBLHBIX IpE/ICTaBUTEIICH
ocHoBaauii. CocTaBieHne QGoOpMysn1 u
Ha3BaHUN ocHoBaHWi. CocTaBicHHE
dbopMyaT W Ha3BaHMH  OCHOBAHHUM.
HUctionp3oBanue TaOJIUIIBI
pPacTBOPUMOCTH OTIpeeICHUS
pacTBOPUMOCTHU OCHOBAHUH.
VYcTaHOBJICHHME TEHETHYECKOW  CBS3H
MEXIY OKCHUJIOM M OCHOBAaHHMEM W
Ha00OPOT.

I

KucnoTtsr 24.

Kucnorsl, wux coctaB u
Ha3BaHus. Kiaccudukanus
KHUCJIOT. [IpencraBurenu
KHCIJIOT: CEpHas, COJIsHas,

azotHasa. Ilonsatue o mkaie
KHCJIIOTHOCTH. HN3meHeHue
OKpaCKHU MHIUKATOPOB.
JleMoHcTpanuu: O6pa3ib
KucjioT. KucioTHO-OCHOBHBIE
WHJIMKATOPbl U U3MEHEHUE UX
OKpAaCKM B HEUTPAJIIBHOM U
KUCJIOTHOM cpenax.
YHUBEPCAIBHBIA WHIUKATOP
U U3MEHEHHE €Tr0 OKpPacku B
pasnuuHbix cpepax. lllkama
Ph.

JlaGopatopHbie OTIBITHI:
ONIPEIECITICHUE cpenbl
PacTBOPOB KUCIIOTHI, MIEIOUYN
¥ BoJibl. Omnpenenenue cpeibl
JUMOHHOTO H  s0JIOYHOTO
COKOB Ha Cpe3¢ III00B.

OnpeneneHuss  MOHATHM  «KHUCJIOTHI,
KHCJIOPOJIOCOAEpKAIINE KHCJIOTHI,
OECKHUCIIOPOIHBIC KHUCIOTHI, KHUCIOTHAS
cpena. Illenounast cpena, HEHTpaJibHAS
cpena». Krnaccubukamus KHCIOT 1O
OCHOBHOCTH M COJICP)KaHHUIO KHUCIIOPOa.
Onpenenenue MIPUHAJJIC)KHOCTH
HEOPraHUYECKUX BEIIECTB K KIaccy

kucioT 1o ¢opmyne. OmnpeneneHue
CTEIEHU OKHCJIEHUS DJIEMEHTOB B
KHCJIOTaX. Onucanue CBOMCTB

OTACJIbHBIX HpeHCTaBHTeHeﬁ KHCJIOT.

CocraBnenue QopmMyn ©  Ha3BaHHM
kucioT.  Mcmonb3oBanue — TaOIUILBI
pacTBOPUMOCTA  JJIA  ONPEIeICHUS

PacTBOPUMOCTH KHUCIOT. Y CTAaHOBIIEHHE
TeHETUYECKOM CBSI3U MEXAY OKCHUAOM U
TUAPOKCUIOM U HaoOopoT. [IpoBeneHune
HaOJIOIEHUIT CBOMCTB BEIIECTB U
OPOUCXOMSIINX C HUMH SBICHUH C
coOJII0/IeHUEM paBuil TEXHUKHU
0e30macHOCTH; O(QOpPMIIEHUE OTYETa C
OMHCaHUEM HKCIIEPUMEHTA, ero
pe3yNbTaToOB U BBIBOAOB. MccnenoBanue
Cpelbl  pacTBOPOB  C  TOMOIIBIO
UH/IUKaTOPOB. DKCIepuMEHTAIIbHOE
paznuuMe KHCIOTHI M HIEJIoOYd €
OMOIIbIO MHJIUKATOPA.

Conu Kak NOpOW3BOIHBIE
KHUCJIOT U OCHOBAaHHM 24.

Comn kak  NOPOU3BOIHBIE
KUCIIOT ¥ OCHOBaHuu. MUX
COCTaB u Ha3BaHMUS.
PactBopumocts  conerr B
Boze. [IpencraBurenu cosnen:
XJIOpUJ HaTpusl, KapOoOHAT U
docdat KambIus.

JleMoHcTpanuu: oOpas3Iibl
COJIEN.
JlaGoparopHbie OTIBITHI:

O3HAKOMJICHHUC C KOHHCKHHeﬁ

Omnpenenenue MTOHATHS «COJIN.
Onpenenenue MPUHAJICKHOCTH
HEOPTaHWYECKHUX BEIIECTB K KJjaccy
coieit mo ¢dopmyne. OmnpeneneHue
CTEIEHH OKHUCIIEHUS DJIEMEHTOB B COJIAX.
Onucanune CBOICTB OTAEIbHBIX
npeacTaBuTese kucioT. CocTaBlieHHE
bopmyn u Ha3BaHUU coJiei.
HUcnonb3oBanue TaOJIUIIBI
PacTBOPUMOCTH OTIpEICIICHHS
PacTBOPUMOCTH ITpoBeneHue

TS
COJIEMN.




coJien HaOJIOIEHUII  CBOWCTB  BELIECTB U
MPOUCXOSIIUX C HUMM SIBJICHUUA C
cobJIroIcHuEM paBUI TEXHUKH
Oe3omacHocTH; OGOpMIIEHHE OT4YeTa C
OTNIMCAaHUEM AKCIIEPUMEHTA, €ero
pe3yJIbTATOB U BBHIBOJIOB.
AMopdHbIe u | AmopdHbie u | OnpeneneHue TOHATHH  «aMOpPQHBIC
KPUCTAJTNYECKHUE KPUCTAJZTMYECKHUE BEIECTBA. | BEIIECTBA, KPUCTANIMYECKAs peIIeTKa,
BeIiecTna. 14. MexMOoIeKyJIIpHbIC HOHHAs  KpHUCTAJIMYeCKas  peIIeTKa,
B3aUMOJICCTBHUSL. Tumnsl | aToMHas, MOJIEKYJISIpHAs,
KPUCTAJUIMYECKUX PEHIETOK. | MeTaJIn4yecKas KPUCTAILTNYECKUE
3aBUCUMOCTh CBOMCTB | PEIICTKHU.
BEIIIECTB oT TUMNOB | Y CTaHOBJICHUE MIPUYUHHO-
KPUCTAJIMYECKUX PEIIETOK. CJIEJICTBEHHBIX CBsI3EH MEXKTY
JleMoHCTpanuu: MOJICNIA | CTPOCHUEM aTOMa, XMMUUYECKON CBA3BIO
KPUCTAJUIMYECKUX  PEIICTOK | U THUIOM KPHUCTAJUIMYECKON PpPEIIETKH
XJopujaa HaTpus, ajaMmasza U | XUMHUYECKUX COCJTMHECHUU.
YTJIEKUCIJIOTO Ta3a. XapakTepucTrKa ATOMHBIX,
JlaGopatopHbie OIBITHL. | MOJICKYJISPHBIX, HMOHHBIX U
03HAaKOMJICHHE C KOJUICKIHMEH | METaUTMYECKUX KPUCTAJTHYECKUX
BEIIECTB C pa3HbIM THUIOM | pemeTok.  IlpuBeaeHne  IpUMEPOB
KPUCTAJZTMYECKOM PEIIeTKU. | BEMIECTB C  Pa3IMYHbIMH  THUIIAMHU
Nsrorosnenne MOJIENIEN | KPUCTATUIMYECKUX PEIIETOK.
KPHUCTAJUIMYECKUX PEUIETOK. [IpoBenenne  HaOMONEHU  CBOWCTB
BEIICCTB M MPOUCXOJAIIMX C HUMHU
SIBJICHUN C COOIOJICHUEM IIpaBUJl TEXH
KM 0€3011acCHOCTH; OPOPMIICHHE OTYETa
C OIIMCaHUWEM DJKCIEPUMEHTa, €ro
pe3ysibTaTOB U BBIBOJOB. CocCTaBiicHUE
Ha  OCHOBE TeKcTa  TabmuIl ¢
npumenennem NKT.
Yucteie BemectBa U | UucTele BemectBa WM cMecu. | OnpenencHus TTOHATHI «cMecu,
cMecu. MaccoBass  u | [IpuMepsl )KUIKUX, TBEPIBIX M | «MaccoBas TOJIs PacTBOPEHHOIO
o0BbeMHas JIOJIU | Ta3000pa3HbIX CMECEH. | BEIIeCTBay, «00BbEMHAs JIOJS BEIICCTBA
KOMIIOHEHTOB B cMecH | CBOMCTBA YHCTBIX BEILECTB U | B CMECH.
4. cMeceil. Ix cocraB. Maccogas | [IpoBeaenue HaOmofaeHuid (B TOM 4yuCie
1 00BbeMHasl JJOJIM KOMIIOHEHTA | OTIOCPEIOBAHHBIX) CBOWCTB BEIIECTB U
cMecu. Pacuertsl, CBsi3aHHBIC C | IPOUCXOJAIIMX C HUMU SIBJICHUM C
WCII0JIb30BAHUEM MOHATHS | COOJIIOICHUEM MpaBuI TEXHUKU
«J1OJISI». Oe3ormacHoCTH; O(QOpMIICHHE OT4YeTa ¢
JlaGopaTropHble ONBITHI. | OTIMCAHUEM AKCIIEPUMEHTA, ero
15.031akomiieHnre ¢ o0pasioM | pe3yJIbTaToB U BBIBOJIOB.
TOPHOM NOPOIbI Pemenne 3amau ¢ HMCHOJNIB30BaHUEM
MOHATHH «MaccoBas JOJsS DJIEMEHTa B
BEIIIECTBE», «MACCOBasl NOJI PaCTBO-
PEHHOI'0 BENIECTBa», «OOBEMHAs MO
ra3000pa3HOro BEIIECTBA»
Pacuetsl, cBs3aHHble C | Pacuers, CBSI3aHHBIC c| Pemenue 3amady ¢ HMCHOIBL30BaHUEM
MOHSTHEM «J10JISI». | UICTIOJIb30BAHUEM TIOHSITUSA | TOHSATUM «MaccoBasl JOJS DJIEMEHTa B
O6o01meHne W cucTeMa- | «IOJIS. BEIIIECTBE», «MaccoBasl JIOJi1 PacTBO-
TU3aIlMs 3HAHWK TI0 TeMe | BeImoiHeHUe 3a/1aHuil IO TeMe | PEHHOTO BEIIECTBa», «0OBbEMHAs IOJIS
«CoenuHeHnus XuMHU- | «CoeTMHEHUS XUMHUYECKHUX | Ta3000pa3HOro BEIIECCTBAY.
YECKHUX AJIEMEHTOB» 24. | DJIEMEHTOBY [IpencraBnenne uHOOPMALIMK MO TEME
«CoenrHeHNsT XUMHYECKUX DJIEMEHTOBY
B BHje TaOJIWIl, CXEM, OIOPHOIO
KOHCIICKTa, B TOM  4YHCJe C
npuMenenueM cpeacts MKT
KoutponbHas paborta mno
TEME «CoennHeHus
XAMHYECKUX DJIICMESHTOBY
l4.
Tema 4. U3MmeHeHus1, npoucxojasinme ¢ Bemecrsamu 12y.
dusnueckue saBieHud. | [lonsarue SIBJICHUH Kak | OnpeneneHuss TMOHATHM <«JIMCTUJISALIMS
Paznenenue cmeceit. 14. W3MEHECHUM, MPOUCXOSIIMX C | WA TEPEroHKa,  KpUCTAJIM3allus,
BEIIICCTBOM. SABnenus, | BhIMapuBaHue, PUILTPOBAHUE, BOSTOHKA
CBSI3aHHBICE C M3MEHEHHEM | HWIIH cyOnemarus, OTCTaWBaHME,




KPUCTAJUIMYECKOTO CTPOCHUS
BEILIECTBA MPHU IOCTOSIHHOM
€ro cocrtaBe — (QuU3NUYECKUE
SIBJICHUSL. duznueckue
SIBJICHUS B XUMUH:
JTUCTUIISIINS,
KpUCTAJUTH3AITNA,
BEIIAPUBAHUE ¥  BO3TOHKA
BEIIECTB, (DUIBTPOBAHUE U
IEeHTpUyTUPOBAHUE.
JlemoHCTpanus: MIPUMEPBI
duznyeckux SBJICHHI:
IUTaBJICHHE napaduHa;
BO3TOHKA uoja WIH
OeH30IHO KHUCJIOTHI;
pPacTBOpPEHHE  OKpaIICHHBIX
coseit; muddy3us TYIIUCTHIX
BEIIECTB C ropsuiein
JaMIIOYKHM HaKaJIMBaHUS.

HEeHTpU(PyrupoBaHue». YCTaHOBJICHUE
MPUYUHHO-CJIEACTBEHHBIX CBsI3EH
MEXIy  (U3NYECKUMH  CBOMCTBAMH
BEIIECTB U  CIOCOOOM  paszjeieHus
cMeceH.

XHUMHUYECKHEe
VcnoBust m
MPOTEKAHUS
XUMHUYECKHUX
4.

SIBJICHUSL.
IIPU3HAKH

pEeaKunil.

SBaeHwusl, CBSI3aHHBIC C
W3MEHEHHUEM cocTaBa
BEIIECTB, -  XHMHYECKHE
peaxkuu. [Ipuznaku 51
yCJIOBUS MPOTEKAHUS
XUMHUYECKUX peaKLnil.
Briaenenue TeniaoTel U CBETa
— peakuuu ropenus. [lousTus
00 9K30 M DHJIOTEPMHUYECKHUX
peaKUsX.

JleMoHCTpanuu: IPUMEPHI
XUMHUYECKUX SIBJICHUI:
ropeare wmaraus, ¢ocdopa,
B3aNMOJIEICTBUE COJISTHOU
KHCJIOTBl C MpPaMOpOM WJIH
MEJIOM.

OnpeneneHue TMOHATHM «XUMHUYECKas
peaxmus, peakius TOPEHHUS,
AK30TEpPMHUYECKAsT W HHIOTEPMHUUYECKAS
peakium». HaOmrogeHuss u omnmcaHue
MPU3HAKOB W YCJIOBUS  TEUYECHHUS
XAMUYECKUX PpEaklyi, BBIBOJBI Ha
OCHOBE aHajgu3a  HAOMIOJEHUM  3a
AKCIIEPUMEHTOM.

3aKOH COXpaHEHUS MacChl
BEILIECTB. XUMUYECKHE
ypaBHEHHs 4.

3aKOH COXpaHECHUS MacChl
BEILIECTB. XUMHUYECKHE
ypaBHEHUs. 3HAYEHHUE UH-
JIEKCOB U KOd(DPUIIMEHTOB.
CocraBnenue YpaBHEHHI
XAMUYECKUX PEAKIINI

OmpeneneHre TOHATHS — «XHUMHYECKOE
ypaBHEHHE. OOmbscHEHHE 3aKOHAa
COXpaHEHHUS MAacChl BCIIECTB C TOYKH
3pEHHUSI ATOMHO-MOJICKYJISIPHOTO YUYCHHS.
CocraBjicHHE YpaBHCHHH XHUMHUYECKHUX
peakIuii Ha OCHOBE 3aKOHAa COXPaHCHHS
MAacChbI BEIIIECTB. Kaccudukanms
XUMUYECKUX PEAKIUH TI0 TEIUIOBOMY

ahdexty

PacueTsl mo xummyeckum
yYpaBHEHHSIM  24.

Pacuethl mnO XMMHYECKUM
ypaBHEHUsIM. Perenue 3amaq
Ha HAaXO0XXJICHHE KOJIMYECTBa,
Macchl Ui 00bemMa MPOAYKTa

peaKkiMu 1O  KOJMYECTBY,
Macce W o0beMy
UCXOJTHOTO BEIIIECTBA.

Pacuetrnl ¢ HCHoJb30BaHHEM
MOHATHS <«JOJIsI», KOorja HcC-
XOJHOE BEIISCTBO JaHO B
BUJC PACTBOpA C 3aIaHHOU

Brimonnenue pacdycToB MO0 XMMHYCCKHUM

ypaBHEHUSM Ha HaXO0KJICHHUE
KOJIMYECTBA, MacChl WIM  0o0BbeMa
NPOAYKTAa pEaKkmuu 10 KOJUYECTRBY,

Macce Ui 00beMYy UCXOHOTO BEIIECTBA;
C UCIIOJb30BAHUEM TIOHATUA OIS,
KOrJla UCXOJHOE€ BELIECTBO J1aHO B BHUJIE
pacTBOpa C 3aJaHHOM MacCOBOW J0JeHr
PaCTBOPEHHOT'O BELIECTBA WM COACPKUT
ONPEAECTICHHYIO JOJIIO IIPUMECEN

MacCOBOM  JOJEH  PaCTBO-

PEHHOTO  BEIIECTBA WU

COIEPKUT ONPENECTICHHYIO

JIOJIFO TIPUMECEN
Peakiuun pasznoxeHnus. | Peakuuu paznoxenus. | OnpeneneHuss  MOHATHUH  «pEakKiuu
Ilonstue o  ckopoctu | [IpencraBineHne o0 CKOPOCTH | COCOUHEHUS, «KaTajau3aTopbh»,
XUMUYECKON peakluu | | XUMU4Yeckux peakiuil. Karta- | «hepMeHThI».

Katanu3aropax lu.

JIA3ATOPHL. DepMEHTHI.
Hemoncrpanuu. IlomyueHue
TUIPOKCUIA MeIH (ID);
pa3IoKEeHWe  NEepMaHraHara

Kimaccupukanuss XUMHYECKHX pPEaKIIHHA
[0 YUCJy U COCTABY MCXOJHBIX BEIIECTB
Y MIPOJIYKTOB PEAKIIMH.

Habmronenne n onucanue MPU3HAKOB U




KaJIns; Pa3JIOkKEHUE | YCIOBUUI TE€YEHUS XUMUYECKUX
NEepOKCHIa BOZOpOJA C| peaxkuuii, BHIBOJAbl Ha OCHOBAaHUMW aHa-
MIOMOIIIBIO JTUOKCHUA | JM3a HAOJIIOJEHUH 32 SKCIIEPUMEHTOM.
Maprasua U KaTaia3bl
KapTodest Wi MOPKOBU
Peakiun coequHeHus. | Peakuun coenuHeHud. | OmpeneneHuss  MOHATHH  «peakiuu
[lenouku nepexo10B Karanmutuueckue U | COCIWHEHHS», «PEAKUHUH PA3JIOKECHUD,
Iu. HEKATaJTUTUYECKUE PEaKIUu, | «00paTUMBbIE peaklun», «HEOOpaTUMbIE
o0paTuMble M HEOOpATUMBIEC | PEAKIUNY», «KATATUTHUECKUE PEAKIIHI,
pEaKuuu. JlabopaTopHble | «HCKaTa- JUTUYECCKUE PEAKIIUID.
onbITbl. 16. Oxucnenne | Knaccuduxaruss XUMAYECKUX PpeaKIUn
MEIM B TUIAMEHU CIUPTOBKH | IO YHCIY U COCTaBY MCXOJHBIX BEIIECTB
WJIU TOPETIKH U TMPOAYKTOB PpPEAKLUMH; HANPABICHUIO
NPOTEKAaHMsI PEaKUWU; YYACTHIO KarTa-
Jau3aTopa.
HaGnronenue v onvcanue nNpu3HAKOB U
yCIIOBUI TE€YEHUS XUMUYECKUX
peaKkuuii, BBIBOJIBI HA OCHOBAHHMM aHa-
nu3a HaOJIOJICHHM 3a SKCTIEPUMEHTOM
Peakiuun 3amenieHus. | Peakuun  3amemenusi.  Psang | OnpeneneHus — NOHATUM — «pEaKUIUH
Psan AKTUBHOCTH | aKTUBHOCTA METAJVIOB, €T0 | 3aMEIICHUS, «pAan AKTUBHOCTH
METa/uIOB  |4. WCNOJIb30BAaHUE I MPO- | METAJIIOBY.
THO3UPOBAaHMS BO3MOXXHOCTH | Krnaccudukaius XUMHYECKUX peaKIui
IIPOTEKAHUsI PEAKUMU MEXIy | [0 YUCIY U COCTABY UCXOJHBIX BELIECTB
METaJUIaMd M KHUCJIOTaMH, | W NPOAYKTOB peakuuu. Mcrnoap3oBaHue
peakuuii BBITECHEHHS] OJHUX | DJIEKTPOXMMHUYECKOTO psia HampsiKe-
METa/VIOB W3 pAacTBOPOB MX | HUM  (aKTUBHOCTH) METAUIOB  JIA
COJIEM APYTUMU METaJUIaMH. OIIpEACIICHUS BO3MOYKHOCTH
JdemoHcTpanuu. IIPOTEKAHUS peakui MEXKITY
BzaumoperictBue pa3-| MeTaJuylaMM M BOIHBIMH PacTBOpPaMHU
OaBIIEHHBIX KHUCJIOT c| kuciaor u cosed. HabOmogenue wu
MeTaiamu. JlabopaTopHble | ONKMCAaHUE MPU3HAKOB W YCJIOBHM Tede-
onbIThl. 17. 3amMmelieHue | HUS XUMHUYECKHX PEAKIUM, BBIBOJABI HA
MEIU B pacTBOpe XJOpHUJAa | OCHOBAHUM aHajdu3a HaOMIOJECHUM 3a
menu (II) sxenezom SKCIIEPUMEHTOM
Peakiuu oOMeHa. | Peaknuu oOmena. Peakuuu | OmpeneneHuss — MOHATHM — «pPEAKIMUH
[IpaBuno bepronne 1u. HEUTpAIU3ALIU Y. YcnoBusi | oOMeHay, «peakiuy HeUTpaIu3aIum.

POTEKaHMs peakiuii oOMeHa
B pacTBopax JO KOHIIA.
JdeMoHcTpanuu.

PactBopenue ruapok- cuaa
mMenu (II) B kucnortax;
B3aNMOJIEICTBUE OKcHJa
menu (IT) ¢ cepHoit kucnoToi
IIpU HarpeBaHUU

Knaccudukanus XuMuueckux peaxiui
10 YUCIIY W COCTaBY MCXOJHBIX BEIECTB
U OpOJyKTOB peakuuu. Vcnosb3oBaHue
TaOJMIIBI PACTBOPUMOCTH JJIsl OTpeie-
JICHUST ~ BO3MOXKHOCTH  TPOTEKAHUS
peakiuii  obomena. HaOmronenue wu
OTNMCaHUE TPU3HAKOB U YCIOBHUM Tede-
HUS XMMHWYECKUX DPEakKIMii, BbIBOALI Ha
OCHOBAaHMM aHajau3a HaOIIOJEHUM 3a
AKCIIEPUMEHTOM

Twuner

peakiui  Ha

CBOWCTB BOJIBIL.
14.

TUIPOJIN3E

XUMHNYCCKHX

IpuUMepe
IloasaTHe 0

THUnbl XUMHYECKUX PEAKIUHN
Ha MpUMEpPe CBOMCTB BOJBL.
Peaknusa  pasnoxenus
BJICKTPOJNU3 BOJbL. Peakiuun
COCJIMHCHMUS
B3aMMOJICHCTBHE BOJBI C
OKCHJaMH METaJJIOB u
HEMETAJIOB. YcnoBue
B3aUMOJEUCTBUS OKCHUJIOB
METaJJIOB M HEMETaJIOB C
BOJIOM. Ilonsarue
«TUPOKCUJIBIY. Peaxknun
3aMeIICHUS
B3aMMOJICHCTBHE BOJIBI C Me-
tataMu. Peakiiun oOmMeHa —
THUJIPOJIN3 BEIIECTB

OnpeneneHue TMOHATUS — «TUIPOJIU3Y.
XapakTepuCTUKa XHUMUYECKUX CBOMCTB
BO/JIbI

O00011eHNE U

cUCTeMaTH3alug
3HAHWUU I10 TEME

Brmmonnesne 3aganuii 110
TEME «M3meHeHus,
MIPOUCXOSIINE C

Hcnonb3oBanue
MO/JICJTUPOBAHUS.
XUMHUYECKOU

3HAKOBOT'O
ITonyuenue
uHhopMauu u3




«3meneHus,

MPOUCXOAIINE

C BEIIICCTBAMMU
l4.

BCIICCTBAMM))

Pa3JIMYHBIX UCTOYHUKOB.
[IpeacraBinenre wuHbOpPMAIUU IO TEMeE
«3menenus, MIPOUCXOIAILINE c
BEIIECTBAMW» B BHJIE TaOJMI], CXEM,
OTNIOPHOTO KOHCHIEKTa, B TOM YHCIE C
npuMmeHenuneM cpencts UKT

KontponsHas pabota mo

TEME «3MeHeHus,
MIPOUCXOASIINE c
BeIllecTBaAaMu» 4.

Tema 5. IIpaktuxkym. IIpocreiinue onepanum ¢ BemecTsom 34.

[TpaBuna TEXHUKH
0e3omacHoCTH TIpu pabdote
B XHMHYECKOM KaOWHETE.
[Ipuembl  oOpamieHUsT ¢
J1a00paTOPHBIM
000pyI0BaHUEM u
HarpeBaTeIbHBIMU
npubopamu 14.

[TpaBmia TEXHUKH
0e30IacHOCTH TMpu padoTe B
XuMHUeckoM kabuuerte. [Ipu-
eMBI oOpareHus C
71a00paTOPHBIM
000pyI0BaHUEM u
HarpeBaTeIbHBIMU
npubopaMu

Pa6ora c J1a00paTOPHBIM

000pyJlOBaHUEM H HarpeBaTEIbHBIMU

npudopamu B COOTBETCTBUU C

paBUJIaMHU TEXHUKH 0€30MacHOCTH.
BrinonHenne mpocTedMX —IPUEMOB
oOparieHus C 1a60paTOPHBIM
obopynoBaHueM: ¢  J1aDOpPaTOPHBIM
IITATUBOM, CO CIIMPTOBKOMU

[Ipu3Hakn  XUMHYECKUX
peakuuii 14.

[Ipu3naku
peakumi

XUMHNYCCKHUX

Pabora c 1a00paTOPHBIM
000py/OBaHUEM U  HarpeBaTeIbHBIMU
npudopamu B COOTBETCTBUU C
paBUJIaMHU TEXHUKU O€30MacCHOCTH.
BrinonHenne mpocTeHIIUX — MPUEMOB
oOparieHus C 1a60paTOPHBIM
o0opynoBaHUEM: C  JIaDOPATOPHBIM
HITATUBOM, CO CITUPTOBKOM.
HaOmronenue 3a cBOMCTBAaMH BEIISCTB U
SIBJICHUSIMH, MIPOUCXOISAIIAMHA C
BemectBamMu. OmnucaHne XUMHYECKOTO
AKCTICPUMEHTA C TTOMOIIIBIO
€CTECTBEHHOTO (PYCCKOr0 WJIM POJIHOTO)
SI3bIKA U SI3bIKA XUMUM.
CocraBneHre BBIBOJIOB IO Pe3yJIbTaTaM
IPOBEJICHHOT'0 SKCIIEPUMEHTA

[Ipurorosienue
pacTtBopa  caxapa W
OIPENICJIIEHUE MacCOBOMU
JIOJIU €r0 B PACTBOPE

I4.

[Ipurorosienue pacTBopa
caxapa W ONpPEIECIICHUE
MacCOBOM JIOJIM €r0 B pac-
TBOpE

Pabota c 71a60paTOPHBIM
0o0Opy/lOBaHMEM U HarpeBaTelbHBIMU
npudopamu B COOTBETCTBUU c
paBUJIaMHU TEXHUKHU O€30MacCHOCTH.
BrimosmHeHHEe  OpOCTEWIIMX — MPUEMOB
oOpanieHus C 71a00paTOPHBIM
000pyJOBaHUEM: C MEPHBIM LIMJIUHIPOM,
C BECamH.

HaOmronenne 3a cBoMcTBaMH BEIIECTB U
SIBIICHUSIMU, MIPOUCXOISIIINMHU C
BemectBamu. OmricaHne SKCIepUMEHTa
C TIOMOIIBIO E€CTECTBEHHOTO (PyCcCKOTro
WIA POJHOIO) SI3bIKa M SI3bIKa XUMHH.
CocTraBiieHre BBIBOJIOB 110 pe3yJIbTaTaM
IPOBEJICHHOIO SKCIIEPUMEHTA.

[Ipurorosienue pacTBOPOB c
OIPEICTIEHHOMN MacCCOBOM TOJIEH
PacTBOPEHHOTO BEIIECTBA.

[IpuroroBnenue pactBopa UM pacyer
MacCOBOM IO PACTBOPEHHOIO B HEM
BEILECTBA

Tema 6. PactBopbl. PacTBopenne. CBOMCTBa PAaCTBOPOB JIEKTP

0JuTOB. 184.

DIEKTPOIUTHYECKAS
nuccoranusa 14.

Ilonsarue 00
3JIEKTPOJIMTUYECKON  JUCCO-
HUauu.  DJEeKTPOJMUTHI U
HEJJIEKTPOJIUTEL.  MexaHu3m
JTIUCCOLMAIINM 3JIEKTPOJIUTOB C
pa3IuYHBIM XapaKkTepoM
CBSI3H. CrerneHn

BJIEKTPOJIUTUYECKOU JTUCCOLIU-
armi. CHWiIbHBIE U CJa0bIe

Onpenenenus MTOHSTUI
«OQJICKTPOJINTHYCCKAsT  JUCCOITHAIIH,
«QIJICKTPOJIUTHDY, CHEDJICKTPOJIUTHD».

BrinmonHenne IOMETOK,
UTUPOBAHUS TEKCTa

BBIIIMCOK H




OJICKTPOJIHNTHI.

Jdemoncrpauuu. lcnbitanue
BEIIECTB M MX PacTBOPOB Ha
3JIEKTPONPOBOAHOCTD
OcHoBHbIe  TOOXEHUS | OCHOBHBIE nojoxkeHusi | OmnpeneneHus  MOHATUM — «CTETEHb
TEOpUH AJIEKTPO- | TEOPUU DIEKTPOIUTUUYECKOU | HUCCOLUANY, «CUJIbHBIC
JTUTAYECKON JUCCOLIAALIH. HNoHHbIE | 3AEKTPOIUTHDY, «calbie
nucconuanv. VoHHBIE | ypaBHEHUS pPEaKIU. | DJIEKTPOJUTHI», «KAaTHOHBD), «aHHUOHBIY,
ypaBHEHUS peakuuii 1u. Peakiuu oOMeHa, uayImue 10 | «KHUCIOThD», «OCHOBAHUS»,  «COJH.
KOHIIA. CocraBnenue ypaBHEHUI
Knaccudukanus MOHOB W WX | IICKTPOIUTHICCKOMN JUCCOLAALINHT
CBOMCTBA. MOJIEKYISIpDHBIE H | KHUCIIOT, OCHOBaHUU 151 COJIEH.
MOHHBIC YPABHEHHUS PEAKIIUM. NnmocTpauusi npuMepamMu  OCHOBHBIX
JlemoHCcTpanum. MTOJIOKECHU TEOpUU
3aBUCUMOCTh 3JIEKTPO- | DJICKTPOIUTUYECKON JIMCCOLMAIINH;
MIPOBOJIHOCTH YKCYCHOM | TE€HETMYECKOM  B3aUMOCBSI3M  MEXKIY
KHCJIOTBI OT KOHIIGHTpPAIMH. | BelecTBaMu (IIPOCTOE BEIIECTBO —
JBuxeHue OKpaIll€HHBIX | OKCHJ — THAPOKCHUA —  COJIb).
HMOHOB B 2JICKTPUYECKOM MoJjie | Paznuuenue KOMIIOHEHTOB
JlabopaTtopHble onbIThl. 18. | mokaszatenbcTBa (TE3UCOB, apTyMEHTOB
B3aumoneiictBue pacTBOpOB | U dhopmbI JI0OKa3aTeIbCTBA)
xjopuaa Hatpusg u HuUTpata | OnpeneneHue MOHSITUS «UOHHBIC
cepebpa peaKuum». CocraBieHue
MOJIEKYJISIPHBIX, MTOJTHBIX u
COKpAIIICHHBIX ~ HMOHHBIX  YpPaBHEHUMU

peakiuii C Yy4aCTHEM DJIEKTPOJIUTOB.
Habmronenne wu  omucaHue peakiuit
MEXKIY DIECKTPOJIUTAMH C ITOMOIIBIO
€CTEeCTBEHHOTO (PYCCKOT0 MM POJIHOTO)
sI3bIKa U S3bIKa XUMHU

Kucnotsr:
KJIaccuuKaims u
cBorictBa B cBeTe TO]]
3y,

Kucnortsl,
KJ1accuuKaIus.
Jlucconuanusi KUCJIOT U UX
CBOMCTB B CBETE€ TEOPHUHU
BJICKTPOIUTUYECKOU
JIMCCOLIMAIINH.
B3aumoelcTBUe KUCIOT C
MeETajjlaMH.
DIIEKTPOXUMHUYECKUN  PSAJT
HaIPSHKEHUN METAJUIOB.
B3anMopaeiicTBue KHCIOT C

ux

OCHOBaHUSIMU — peaKIius
HEUTpAIN3ALUY.
BzaumonelcTBUe KUCIOT C
coimsimu.  Mcnonp3oBaHue
TaOJNUIBI  PACTBOPUMOCTHU
TUTS XapaKTEePUCTUKHU
XUMHMYECKHUX CBOMCTB
KHCJIOT.

JlabopaTopHbIe ONBITHI.
19. [Tonyuenne
HEPACTBOPUMOTO
TUIPOKCHUIA u
B3aMMOJICMCTBUE €ro ¢
KHUCJIOTaMHU. 20.

B3aumonelictBue KHCIOT C
OCHOBAHUSIMH.

CocraBneHue XapakTepUCTUKU OOLIUX
XUMHUYECKUX  CBOMCTB  KHUCIOT €
HO3UIMU TEOPUH AJIEKTPOJIUTUUECKON
JUCCOLUAINH.

CocTtaBiieHrEe MOJIEKYJISIPHBIX, TOJTHBIX
M COKpAIICHHBIX HMOHHBIX YpaBHEHHU
peaKuui ¢ y4aCTUEM KUCIIOT
Habmonenne u ommcanue peakuui ¢
y4acTHEM  KHUCJIOT C  IOMOIIBIO
€CTECTBEHHOTO (pycckoro WIH
POIIHOTO) SA3BIKA U S3bIKA XUMHH.
IIpoBeneHue OITLITOB,
HOJITBEPKJAIOLIIX XUMHUYECKHE
CBOMCTBa KHCIIOT, C COOJIOACHUEM
paBUJI TEXHUKHU 0€30MaCHOCTH.

21. B3aumonerictBue

KHCJIOT c OKCHIaMU

METAJIOB.

22. B3aumoneiictBue

KHCJIOT C METaJJIaMHU.

23. BzanmoneiicTBue

KHCJIOT C COJISIMH.
OcHoBaHU4: OcHoBaHus, ux | OnpeneneHue NOHATHS «OCHOBAHUS.
KJaccudukanus U | KiIaccu(uKaius. CocTtaBneHue XapaKTEpUCTUKU  OOLIMX




cBoiictBa B cBeTe TOJ]
3u.

Jlucconanusi OCHOBAaHUW U
X CBOWCTBA B CBETE TEOPHUU

XUMHUYECKUX CBOJICTB OCHOBAaHUM
(menoyeil ¥ HEPaACTBOPUMBIX OCHOBAHUM)

AIEKTPOTUTUYECKON C TNO3HULUU TEOPHU DIEKTPOIUTHYECKON
JTUCCOLIAALINH. JIUCCOLUALHH.
B3anmopneiictBue ocHoBanuii | CocTaBlieHHE MOJEKYJSPHBIX, MOJHBIX H
¢ consMmu. Hcrnonp30BaHUE | COKPAlIEHHBIX ~ HMOHHBIX  YPAaBHEHUM
TaOIUIBI PACTBOPUMOCTH JIJISl | PEaKIMid C y4acTHEM OCHOBAHUM.
XapaKTEPUCTUKHU HaGntonenue u  omMcaHue  peakiuid
XAMUYECKUX CBOWCTB | OCHOBaHHMI C TIOMOIIBID €CTECTBEHHOIO
OCHOBaHMil. B3aumopeiicTBue | (pycckoro Wiv poOJHOrO) Si3blKa U SI3bIKA
ea049en c OKCHJAaMHU | XHMHUHU.
HEMETAILJIOB. [TpoBeneHre OMBITOB, MOATBEPKAAIONIUX
JlaGopaTopHblie ONbITHI. XMMHYECKUE CBOWCTBA OCHOBAaHUH, C
24. B3aumogeiictBue | cobmtoneHreM IPaBUT TEXHUKU
miesnioyet ¢ kuciotamu. 25.| 0€30MacHOCTH.
B3anmopneiictBue menoyeit ¢ | CoctaBieHue — JOKIaja 1O TEME,
OKCHJIaMH HEMETAIJIOB. 26. | ONPENENECHHOW YUUTEIIEM.
BzaumonelictBue 1enoden ¢
consimu. 27. lTlonmydenue wu
CBOWMCTBA  HEPACTBOPHUMBIX
OCHOBAaHUU
Oxcuasr: .O0600menue cBeaenud 060 | OnpeneneHus IMOHATHHI
KJ1accuduKanus U | OKCHJIAX, UX KJaccU(UKaMM | «Hecoseo0pas3yrome OKCHU/IBI»,
CBOMCTBa 24. Y CBOWCTBAX. «coneoOpa3zyroiue OKCHJIBI»,
JlabopaTopHbie padoThbI. «OCHOBHBIE  OKCHU[IbI»,  «KHCJIOTHBIC
28. BzaumonencTBre | OKCUIBI».
OCHOBHBIX OKCHJIOB c | CocraBneHue XapaKTEpUCTUKH OOIIMX
KHCJIOTaMH. 29.| XMMHYECKHX CBOMCTB COJICOOPA3YyIOIINX

B3anMoaelictBue OCHOBHBIX
okcugoB ¢  Bomou.  30.
B3anMoelicTBue KMCIOTHBIX
OKCHIOB c 1enodamu. 31.
B3aumonelicTBe KHCIOTHBIX
OKCHJIOB C BOJOH.

OKCUJIOB (KHMCIIOTHBIX, OCHOBHBIX) C
HNO3UIMH TEOPUU IIIEKTPOJIIUTUUECKON
JUCCOLIUAINH.

CocTaBieHre MOJEKYJISIPHBIX, TMOTHBIX
U COKpAIICHHBIX HOHHBIX YpaBHEHUU
PEAKLHM C yYaCTUEM OKCHJIOB.
HaGntonenue u onucaHue peakiuii
OKCH/IOB C TIOMOIIbIO €CTECTBEHHOTO
(pycCKOTro Ui pOAHOTO) S3BbIKA U SI3bIKA
XUMUH.
[IpoBenenue
MOITBEPIKIAIOITUX XUMUYECKUE
CBOMCTBA OKCHUIOB, C COOJIOJACHHEM
paBUJI TEXHUKH 0€30MaCHOCTH.

OITBITOB,

CocraBieHue  Jokjiajga II0  TeMe,
ONPEICIICHHOM CAMOCTOSITEJIHHO.
Comu: knaccudukanus u | .Cosid, X AUCCOIMAIUS U OnpeneneHue TOHATUM — «CpeIHUE
cBoiictTBa B cBere TOJl| cBoiicTBa B CBETE TEOpPHUU COJIN», «KHUCIBIC COJN», «OCHOBHBIC
A S 3JIEKTPOJIMTUYECKON COJI».
JHUCCOLIMAIINH. CocraBneHue XapaKTEPUCTUKU

BzaumogelicTBue coieu ¢
MeTaJlJJaMi, OCOOEHHOCTH

ITHUX peaKuui.
BzanMmopeiictBue comneun ¢
coisimu.  Mcnosnb3oBaHue
TaOJNMIIBl PACTBOPUMOCTHU
JUTSt XapaKTePUCTUKU
XUMHUYECKHUX CBOMCTB
COJICH.

JlaGopaTopHbie padoThI.
32. BzaumoneiictBue

coJiell ¢ KucioramMu. 33.
BzaumonelictBue coiiel ¢

IIeJI0YaMH. 34,
BzaumopelictBue coieu ¢
COJISIMH. 35.
BzaumopericTBue

pacTBOPOB coJen Cc

00IIMX XMMHUYECKUX CBOMCTB COJIEH C
MO3UIIMU TEOPUU DJICKTPOJIUTHUUECKOMN
JINCCOITHAIIHH.

CocraBneHue MOJICKYJISIPHBIX,
MOJIHBIX M COKPAIEHHBIX HOHHBIX
YPaBHEHUN pEaKIUMid C Y4YaCTUEM
CcoJIeH.

HaOnronenne u omnucaHue peaxkiuid
COJICM C TIOMOIIbI €CTECTBEHHOI'O
(pycckoro wuiM pOAHOTO) s3bIKAa H
SI3BIKA XUMHUH.
IIpoBeneHue
MOATBEPKAAIOIINX XUMHYCCKHE
CBOMCTBA COJIEH, ¢ COOIIOACHUEM
IPaBUJI TEXHUKHU 0€30MaCHOCTH.
CocraBneHue JOKJIaga IO TeEME,
OTIPE/ICIICHHOM CaMOCTOSITEIHHO.

OIIBITOB,




METaJllIaMU.

I'eneTnueckas CBSI3b
MEXKITY KJIacCaMH
HEOPTraHUYECKUX
BEIIEeCTB. 1.

['eHeTnyeckue psAabl MeTasia
1 HeMmeTamiaa. I'eHerudeckas
CBSI3b  MEXAY  KJIaccamu
HEOPraHNYECKUX BEILECTB.

OnpeneneHre NOHATHS «TE€HETUYECKUN
pAI.

NnnmroctpupoBath:  a)  OpUMEpPaMH
OCHOBHBIE MOJIOKEHUS TEOPHH
ANEKTPOTUTUUECKON Aucconuanuu; 0)
FEHETUYECKYI0  B3aMMOCBSI3b  MEXKIY
BelecTBaMu  (IIPOCTOE  BEIIECTBO  —
OKCHUJ] — TUAPOKCHU]T — COJIb).
CocrapiieHue MOJIEKYJISIPHBIX, MOJIHBIX
U COKpaIICHHBIX HOHHBIX YpaBHEHUU
pEeaKLHil C y4aCTHEM 3JIEKTPOJIUTOB.
CocraBieHue ypaBHEHUW  peakluid,
COOTBETCTBYIOIIHNX
MOCJIEIOBATEILHOCTH («uremouxe»)
peBpalleHuN HEOPraHUYECKHUX
BELLECTB PA3JIUYHBIX KIACCOB.
BrinonHenne mnpsMOro HHIYKTHUBHOTO
JI0KA3aTeNIbCTBA.

O6001eHNe u
CHUCTEMaTHU3alUsl 3HAHUU
nmo teme «PacTBopeHue.
PactBOpBI. CaolicTBa
pacTBOPOB
AIEKTPOJIUTOBY 24.

[Tonyyenue xumuyeckod HHPpOpMaLIUU
U3 Pa3JINYHbIX UCTOYHUKOB.

[IpencraBnenre uHpoOpMalMu MO TEME
«PactBopenne. PactBopsl. (CBoiicTBa
AJIEKTPOJIUTOBY» B BHJE TaOJMI], CXEM,
ONIOPHOTO KOHCIEKTA, B TOM YHCIE C
npuMenenueM cpencts MKT

KontponsHas pabora 1o

TEME «PacTtBOpeHue.
PacTtBOpBI. CaoiicTBa
pacTBOpOB
AIEKTPOJIUTOBY 14.
Knaccuduxanus OKucauTenpHO- OmpeneneHne MOHATUI «OKUCIUTEIBHO-
XUMUYECKUX  PEAKIUi. | BOCCTAHOBUTEIIbHbBIC BOCCTAHOBUTEIIbHbIE pEaKIum»,
OxucauTenpHo- peaKkuuu. OrnpeneneHue | «OKHUCIUTENDY, «BOCCTAHOBUTEIIbY,
BOCCTAHOBUTEJIbHbBIE CTENEHEH OKUCIEHUs [UISl | «OKHCJIECHHUE», KBOCCTAHOBJICHHUEY.
peakuuu. l4. JJIEMEHTOB, oOpazyromux | Kiaccupukanus XMuMUYECKUX peakUuii 1o
BELIECTBA PA3HBIX KJIACCOB. | NPHU3HAKY «U3MEHEHUE cTeneHei
Peakuuum MOHHOTO OOMEHa W | OKHCIIEHHS SJIEMEHTOB.
OKHUCJIUTENBHO- Omnpenenenue OKHCIIUTETIS "
BOCCTAHOBUTEJIbHbBIC BOCCTQHOBUTEJIS, OKHUCIJICHUSA "
peakuuu.  OKUCAUTENb W | BOCCTAHOBJICHUS.
BOCCTAaHOBUTENb, OKHUcieHue | Mcmonb3oBaHue 3HaKOBOT'O
" BOCCTAHOBJICHUE. | MOJEIUPOBAHUSL.
CocraBnenue ypaBHEHUI
OKHCIIUTENIbHO-
BOCCTAaHOBUTEIBHBIX
peakiui METOJIOM
AJIEKTPOHHOTO OajaHca.
JdemoHcTpanuu.
BzanMopeiictBue 1HMHKA C
CEepOM, COJSHOM KHCIOTOM,
XJIOPUIOM Meau ().
I'openue Maruus.
B3aumoneinicTBue XJI0pHOU U
CEpOBOJOPOJHON BOJIBI.
CaoiicTBa u3yueHHbIX | CBolicTBa mpocThix BemecTB | CocraBieHue YpaBHEHUU
KJIACCOB BEIIECTB B CBETE | — METAJUVIOB M HEMETAJUIOB, | OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
OKHCIIUTENIBHO- KHCIIOT M COJE€l B CBETE | pEaKUuH, UCITIOJIB3YSI METO]T
BOCCTaHOBUTEJIbHBIX OKHUCJIUTEIbHHO- AIEKTPOHHOIO OanaHca.
peakuuii 4. BOCCTaHOBUTEJIbHBIX Omnpenenenue OKHUCITUTEIIS U
peaKiuii. BOCCTaHOBUTEIS, OKHUCJICHUS u
BOCCTaHOBJICHHSI.
Tema 7. IIpakTukym. CBoiicTBa pacCTBOPOB 3JIEKTPOJIUTOB. 14.
‘ Pemienune skcne- | Pemenue Ob6parmenue c J'Ia60paTOpHI)IM‘




PUMEHTAJTBHBIX
14.

3a1a4

OKCIICPUMCHTAJIbHBIX 3aJ1a4

O60py,Z[OBaHI/I€M N HarpeBaTCJIbHbIMU
HpI/I60paMI/I B COOTBCTCTBHH C
IIpaBUJIaMH TCXHUKHU 0e30I1acHOCTH.

9 kJacc. 2 yaca B HeJieJI10, Bcero 68 uacos.

Ne | Tema ypoka Conep:xxanue ypoka Bua nesitesibHOCTH 00y4aromerocst Jara
n/n NPOBeACHUSA
ypOKa

BBeaenue. O0mas XxapakrepucTHKAa XMMHUYECKHX 3JIEMEHTOB U XUMHYEeCKUX peakuuid. [lepuoguyecknii 3aK0H U
nepuoanvecKasi cucreMa Xumn4ieckux 3jiemMenToB JI.U. Mengeaeena. 10u.

XapakTepucTuka
’JIEMEHTa Ha OCHOBAaHUH
ero mnonoxenus B IIC
J.1. MenpaeneeBa 2u.

XapakTepucTuKa  JJIEMEHTa
0 €ro IMOJIOKCHHIO B
Ilepnoanueckoi CUCTEME

XUMHYECKMX dJIEMEHTOB JI.
N. MenneneeBa. CBoiicTBa
OKCHUJIOB, KHCJIOT, OCHOBAaHMI
U COJEH B CBETE TEOPUU

XapakTepucTruKa XUMHYCCKUX
aneMeHTOB | — 3-ro MepuoioB MO HUX
nosioxkennto B Ilepuoauueckoil cucreme
XUMHYECKHUX 3JIEMEHTOB 1. .
MenaeneeBa; XMMHYECKHX  CBOMCTB
aM(OTEPHBIX OKCUIAOB U THAPOKCHIIOB.

CocraBieHue MOJICKYJISIPHBIX, TTOJIHBIX U

JlaGopaTopHbie onbIThHI. 1.
[lonyuenne THAPOKCUIA
MHKAa W HCCJIEIOBAHHE €ro
CBOMCTB.

AIEKTPOIUTUIECKON COKpAIllCHHBIX  HMOHHBIX  yYPaBHEHHMU
JUCCOLMAMN U OKHUCIICHHUS- | pEaKLUH.
BOCCTAHOBJICHMUSL.
JleMoHCTpPauu. Monenu
aTOMOB 3JeMeHTOB 1 — 3-ro
IIEpUOJOB.
Amopdubeie okcuael U | [lonatne o  nmepexonaHbix | OnpeneneHne MNOHATHS —«aM@OTEpHBIE
TUAPOKCUIBI 4. aneMeHTax. AMQOTEPHOCTh. | COETUHEHUSD».
['eneTnueckuin psan | HaOmroneHne wu  onMcaHue — peakiui
IIEPEXOJHOTO DJIEMEHTA. MEXIy  BEIIECTBAMH C  I[OMOUIBIO

€CTECTBEHHOTO (PYCCKOr0 WJIM POJIHOIO)
SI3bIKA U SI3bIKA XUMUM.

[IpoBeacHME OMBITOB, TOATBEPIKIAIONITNX
XUMUYECKHE CBOWCTBA  aM(OTEPHBIX
OKCHUJIOB M TUJPOKCHJIOB.

[lepuoauueckuii 3aKOH H
IIC .. MenneneeBa B
CBETE YUYEHHS O CTPOCHUU
atroma lu.

Ilepuomuueckuidi  3aKOH |
ITepuoanueckas cucrema
XAMHUYECKUX DJIEeMEHTOB JI.
H. Meunneneena.

JdemoncTpanuun. Pasznuunbie

OnpeneneHrue BUJIOB  KIIaCCU(BUKAIIUU:
€CTECTBEHHOM U UCKYCCTBEHHOM.
BeinmonHeHue nOpsMOro A€AyKTHUBHOTO
JIOKa3aTeJIbCTBA.

Co3manue mMojeneil ¢ BEIICICHUEM HX B

KJIETKaX JKMBBIX OPTraHU3MOB.
Makpo- 1 MUKPO3JIEMEHTBHI.
JleMoHCTpauu. Monenb
CTPOCHHMSI 3E€MHOr0 IIapa B
MONIEPEYHOM pa3pese.

bopmbl Ta0JHIL | TPOCTPAHCTBEHHO-TpadUUeCKOn W
MEPUOANYECKON CUCTEMBI. 3HaAKOBO-CUMBOJINYECKOH (hopMme.
JlabopaTopHble ONBITHI. 2.
MopenupoBaHue MOCTPOCHUS
Ilepnogmueckonr cucremsl /l.
N. MenneneeBa
XuMHUecKas XUMHUYECKasi ~ OpraHu3auus | XapakTepUCTUKA POJIM  XUMHUYECKHUX
OpraHu3aius WBOW U | )KMBOW M HEXUBOU MPUPOJBI. | JJIEMEHTOB B JKMBOM U  HEXHUBOU
HEXKHUBOW MPUPOJIBI. 14. XUMHUYECKHN COCTaB siapa, | MpUPOJE.
MaHTUM M 3eMHOW Kopbl. | CoCTaBIeHUE AaHHOTALUU K TEKCTY.
Xumuyeckue aneMeHThl B | OnpeneneHue LEJIN yueOHOI

NEATEIBHOCTH C IIOMOIIBI) YYUTENI U
CaMOCTOSITENILHO, IIOUCK CPEACTB B €€
OCYILIECTBJICHUS 110 IUIAHY, CBEPsAs CBOU
JNEUCTBUS Cc LIEJIBIO 51 pH
HEOOXOMMOCTH HCIPABIISAS OLIMOKUA C
IIOMOILBIO YYUTEII U CAMOCTOSITEIBHO.

Knaccuduxanuys
XAMHUYECKUX PEAKUUU IO
Pa3JIMYHBIM OCHOBAHUSIM.
l4.

O0o001IEHNE CBEIEHUNA O

XUMHUYECKUX peaKIusx.
Kiaccudukanms

XMMHUYECKUX PpEaKIUU 10
pa3IMYHBIM ~ OCHOBAHUSIM:
COCTaBy u YUCTTY
pearupyromumx u
00pa3yrommxcsi  BEIIeCTB,
TEITIOBOMY abdexry,

Onpenenenus HNOHSATUI
«XMMUYECKas PEaKIUs», «PeaKiuu
COEIIUHEHUA, «PEAKIUU
pa3JIOKEHUs», pEeakiuu oOMeHa,
peakluy 3aMEeIICHUS», «PeaKIuu
HEUTpaAIU3ALUNY,

AK30TEPMUYECKUE PEAKLIUN», «
SHJIOTEPMUYECKUE PEAKIUN», «
oOpaTuMbIe peaxkuum,




HaTpaBJIEHUIO, W3MEHEHHUIO
CTETICHEH OKHCIICHUS
AJIEMEHTOB,  0OPa3yIOIIUX
pearupyrome  BEIIeCTBa,
dasze, UCTIOJIb30BaHUIO
KaTajam3aTopa.
JlaGopatopHbIE OMBITHL. 3.
3ameleHue KeJne30M
MeTH B pacTtBope
cynbdara meau (1)

HeoOpaTUMbIe peaKImny,
«OKHCJIUTENBHO-

BOCCTAHOBUTENbHBIE  PEAKLIUNY,
«TOMOTEHHbBIE peakiumy,
«TeTepOreHHbBIC peaKium,

«KATAJUTUYECKHE PEAKLIUN, «HE
KaTaJIUTUYECKUe peaxIum,
«TerIoBOM 3((HEKT XUMUYECKOM

peakuum. XapakTepucTuka
XUMHUYECKUX peakuun o
Pa3IMYHBIX TPU3HAKAM.
Cocranenue MOJIEKYJISIPHBIX,

MOJIHBIX U COKPAIIEHHBIX MOHHBIX
YPaBHECHUU pEaKIUM.
OnpeneneHue  OKUCIUTENS U
BOCCTAHOBUTENS, OKHUCJIEHUA U
BOCCTAHOBJICHHS.

HaGmiogenne v omucaHue
peakuuii MeXJIy BELIECTBAMH C
OMOILBIO €CTECTBEHHOTO
(pycCKOTO WJIM POJHOIO) SI3bIKa
U SI3bIKA XUMHH.

[IpencraBienune nHpopMaluu 1Mo

TEME «Knaccudpukanms
XUMUYCCKUX pEaKIuii» B BUIE
Ta0IuII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM 4YHCJE C

npuMenenueM cpencts UKT

[lonsstTME 0  CKOpOCTH
XUMHAYECKOMN peakunu 14.

I[lonsTue o0  ckopoctu
XUMHYECKOU pEeaKuuu.
@akTophl, BIMAIOIIAE HA
CKOPOCTh ~ XHMHYECKHUX
peaKLuii.
JleMoHCTpanum.
3aBUCUMOCTb  CKOPOCTH
XAMHAYECKOU PEaKIUU OT
MPUPOABl  PEArUPYIOLINX
BEIIECTB.  3aBUCUMOCTh
CKOPOCTH  XHMHYECKOU
peakuumn oT
KOHLIEHTpaluu
pearupyrommx BEUIECTB.
3aBUCUMOCTh  CKOPOCTH
XUMHUYECKOU pe- aKLIUU OT
TUIOIIA AN

CONPUKOCHOBEHUS
pearupymrommx  BEIIECTB
(«xunsIui CIIONY).
3aBUCUMOCTh  CKOPOCTH
XUMHYECKON PEaKUuu OT
TeMIEpPaTyphl

pearupyrouux BEIIeCTB.
JlabopaTopHble ONbITHL. 4.
3aBUCUMOCTh CKOPOCTH
XMMHUYECKOM  PEaKUuHu OT
MPUPOABl  PEArUPYIOLINX
BEIIECTB  HA  IIPUMeEpE
B3aMMOJICHCTBUSA KHCJIOT C

METaJUIaMH. 5.
3aBUCHUMOCTh CKOPOCTH
XAMUYECKOU pPEaKUUu OT
KOHIICHTpAIIMU

pearupyronmx BEMIECTB Ha
IIPUMEPE B3aUMOJCUCTBHUS
LHUHKA C COJITHOM

OmnpeneneHue MOHATUS «CKOPOCTh
XUMUYECKON pEAKLIAM.

OObsicHEHUEe ¢ MPUBEICHUEM
OPUMEPOB BIUSHUSA HEKOTOPBIX

dbakTOpOB Ha CKOpPOCTh
XUMHUYECKUX PEAKIUH.
HaGmonenune 5| OIHCAaHUE

peakiuii MEeXIy BEIIeCTBAMHU C
TTOMOIIIBIO €CTECTBEHHOTO
(pycCKOTO MJIM POJHOTO) SI3bIKA U
SI3bIKA XUMHUH.

[IpoBenenue OIIBITOB,
TIOITBEPK TAFOTIIUX 3aBUCHMOCTb
CKOPOCTH XUMHUYECKON PEaKIUH OT
Pa3IUYHBIX (PaKTOPOB




KUCJIOTOU pa3IUYHON
KOHIICHTPALIUH. 6.
3aBUCHUMOCTh CKOpPOCTH

XUMHUYECKON peakIiuu OT
IUIOIIIA N

CONMPUKOCHOBEHHUS
pearupyrommx
BEIIECTB. 7.
MonenupoBanue
KUTISIIETO CI1OSD». 8.
3aBECUMOCTh CKOpPOCTH
XUMHYECKOW pEeakiuu OT
TeMrnepa TYpBI
pearupyromux BELIECTB Ha
IIpUMEpEe  B3aMMOJECHCTBHUSA

oxcuna meu (11)
C PacTBOPOM CEPHOU KHCIOT
bl PA3JIMYHON TEMIIEPATYPHI

Kartanuzaropsl. 14.

Karanuzaropel n karanus.
NHruburopsl.
AHTHOKCHUIAHTHI.
JlemoHCTpanum.
['omorenHbII 151
TETEPOrEHHBIA  KaTallu3bl.
@epMEHTATUBHBIM  KaTaJIN3.
Wurubuposanmue.
JlaGopatopHbie ONBITHL. 9.
Paznoxenne NEPOKCUAA
BOJOpPOJAa C  IOMOIIBIO
okcuga Mapranna (IV) u
KaTaJasbl. 10.
OOnapyxeHue KaTaiasbl B
HEKOTOPBIX MULIEBBIX
MPOAYKTax. .
NurubupoBanue
B3aMMOJICHCTBUS KHCJIOT C
MeTaJslaMi yPOTPOITHOM.

OmnpeneneHue MOHATUS «KATATU3ATOPY.
Habmronenne u omnmcaHue peakiun
MEXKIy BEIIECTBAMHU C TMOMOIIBIO
€CTECTBEHHOTO (pycckoro WIH
POAHOTO) SI3bIKA U SI3bIKA XUMHUH.
[IpoBeneHne ONbITOB, MOATBEPAKIAFOIIUX
BIIUSIHAE KAaTAIU3aTOPOB HA CKOPOCTh
XMMHUYECKOUN pPEaKUN

O0o0Omenue 51
CHCTeMAaTH3aIus 110 TEME
«BBenenue. OO0mas
XapaKTepUCTHUKA

XHUMHYECKOT'0 dJIEMEHTA U
XAMHUYECKOM  PEaKIHH.
[Tepronnyeckuii 3aKOH H
I1C XUMHYECKHUX
AJIEMEHTOB ..
MenneneeBay 14.

[IpencraBnenne uHPOpMALMKM IO TEMeE
«BBenenne. OOmias XxapakTepucTHKa
XUMUYECKUX 3JIEMEHTOB M XUMHUYECKUX
peakumii. Ilepuonuueckuii 3aKOH U
[leppoguueckas cucTeMa XUMHUYECKUX
anemeHnToB JI. 1. MeHpaeneeBa» B BHUJIE
Ta0JIMI], CXEM, OMOPHOTO KOHCIIEKTa, B
TOM 4HCIIe ¢ npuMeHeHneM cpencts MKT

KoutponbHas pabota 1o
teme: «BBenenue. O0mias
XapaKTEPUCTUKA
XMMHUYECKOTO 3JIEMEHTA U
XAMUYECKOU  pEaKluH.
Ilepyonnueckuil 3aKOH U
I1C XUMHYECKUX
3JIEMEHTOB ..
MenneneeBa»

Tema 1. Meraibl 144.

[lonoxeHnne »>IEeMEHTOB-

MmerammioB B 1IC wu
OCOOCHHOCTH  CTPOCHHUS
aTOMOB. dusnueckue
CBOMCTBA METAaJJIOB.

CrutaBel. 14.

[lonoxxeHne  MeTa/iOB B
[lepuoanueckoit CUCTEME
XUMHUYECKHUX DJIEMEHTOB

1. n. MeHnpeneena.
Merammueckas
KpPHUCTAJUIMYECKas peuieTka u

OmpenienieHue MOHATUS «METAJTBD.
CocraBieHue  XapaKTEPUCTUKU
XUMHUYECKHUX AIIEMEHTOB-
METAJIJIOB MO WX MOJIOKEHUIO B
ITepuonnueckoi CUCTEME
XUMHUYeCcKuX diemMeHTtoB JI. U.




METaJlJInUecKass XHMHUYecKas MenpeneeBa. XapakTepuUCTHKA

CBSI3b. CTPOCHHS U 00X (PU3UIECKUX

OO6mue ¢gusndyeckne CBOMCTBA | CBOMCTB  MPOCTBIX  BEIIECTB-

MetauioB. CmuiaB H , HX| METaIOB.

CBOMCTBA M 3HAUYCHUE. OOBbsACHEHHE 3aBICUMOCTH CBOMCTB
JeMoHcTpanuu. OO6pa3upl | (WM TpeAcKa3aHhe  CBOMCTB)
CIIJIABOB XUMHYECKUX DJIEMECHTOB-METAJIJIOB

oT mojoxeHusa B llepuonnueckon

CHUCTEME XHMHYECKHX DJIEMEHTOB

. . Mennaeneena.

YcTaHoBICHHE TPUUUHHO-CIIEICTBEHHBIX

CBA3CM MEXAy CTPOCHUEM aToMma,

XAMHAYSCKOM CBSI3bIO, THIIOM

KPUCTALTNYECKOUN PEIIeTKHA METAJIOB U

nX COCTMHECHHH, 170, 00IIMMU

(bU3UYIECKUMU CBOWCTBAMH
XHMUHCCKHC  CBOHCTBA |y ooy cBoiictea | OmpenieneHWe — MOHATHA  «ps
MeTaios. 4. MeTaLIoB aKTUBHOCTH METAJJIOBY.

Kak BOCCTaHOBI/ITeHeﬁ, a XapaKTepHCTHKa XUMHUYCCKHUX
TaKk ke B CBeTe HX CBOMCTB  MPOCTBIX  BEIIECTB-
TIOJIOKEHUS B MCTaJJIOB.

AIEKTPOXUMUYECKOM DSy
HaINpsKEHUN METAJUIOB.
JleMoHCTpauuu.
B3aumogeiictBue MeTamioB
C HEMETaJIJIaMU.

JlabopaTopHble OMNBITHL.  12.

B3aumoneiictBue pacTBOpPOB

KHUCJIOT U COJIEN
C METaJJIaMH

OOBsCHEHHE 3aBUCUMOCTH CBOMCTB
(unu  TpeAcKa3aHWE ~— CBOMCTB)
XAMHUYCCKHX 3JICMCHTOB-METAIIOB
oT noJsioxkeHust B llepuognueckon
CUCTEME XHMHYECKHX DJIEMEHTOB
J. WU. Menneneea. CocTaBiieHUE
MOJICKYJISIPHBIX ypaBHEHUM
peaKlMii, Xa- PaKTEePU3YIOIINX
XHMHYECKHE CBOMCTBA METAJJIOB U
WX COCIAMHEHMM: DJICKTPOHHBIX
YPaBHEHHUM  MPOLECCOB  OKHUC-
JICHUS-BOCCTAHOBJICHUS; YpaBHEHUI
AIIEKTPOJIIUTHUECKON  JTMCCOLIUAIIIH,

MOJIEKYJIAPHBIX, TOJTHBIX u
COKpAIICHHBIX HOHHBIX YPaBHECHHI
peaxkuuin c y4acTHEM
AJIEKTPOJIUTOB.

YcraHoBiieHuE MIPUYHUHHO-
CJIEICTBEHHBIX CBSI3EH MEXKITY
CTPOEHUEM aroma, XAMHUYECKOU
CBSI3bI0, THUIIOM  KPUCTALUIMYECKOU

PCHICTKHN MCTAJJIOB U UX COGI[I/IHGHI/II‘/JI,
X XUMHUYECKMMHU CBOMCTBAMH.

HaGmronenue u OIMMCAaHUE
XUMHYECKOTO DKCIIEPUMEHTA.
[IpeacraBnenre uHbOpManuu B
BHJIe TaOJMIl, CXEM, OIIOPHOIO
KOHCTICKTa, B TOM 4YHCJIE C

npumeHenueM cpencts UKT

MeTamisl
OO0mme  crocoOnl
noxy4yeHus 14.

B IIPHUPOJIE.

ux

Meramuisl B IpUpOZE.
OO0uue COCOOBI UX
IIOJIy4YEHUS.

JlaGopaTOpHBIC OIBITHI.

13. O3HakoMIIEHUE C pyaaMu
xenesza. 14. OkxpamnBaHue
IUIAMEHU COJISIMH  TIEJIOYHBIX
METaJJIOB

CocraBnenue MOJIEKYJISIPHBIX
YPAaBHEHUM PEAKUMUA M 3JIEKTPOHHBIX
YpaBHEHMH  IPOLIECCOB  OKHUCIIEHUS-
BOCCTAHOBJIEHUS,  XAPAKTEPU3YIOIIHUX
CHOCOOBI MOJTYYEHHS] METAJIJIOB.
[logGop (¢ MOMOIIBIO Yy4YUTENS)

CJI0OBapew, DHIUKJIONEIUH,
CIIPAaBOYHUKOB, BJIEKTPOHHBIX
JUCKOB M JPYyTMX HMCTOYHUKOB

nHpopMaruu, HEOOXOIUMBIX IS
pereHus yueOHbIX 3a/1ad.
ComnocraBiieHue

IIOJIYYEHHOU u3

uHdopmarumy,
Pa3IMYHBIX




HNCTOYHHKOB.

I[loastne o
METAJJIOB. 14.

KOppO3uu

Koppo3uss  meramuioB
croco0Obl 00pHOBI C HEl

OnpeneneHus MOHATUH «KOPPO3US»,
«XUMHUYECKasT KOPPO3UI»,

(QJICKTPOXUMHUUCCKAA KOPPO3USI».

WNmrocTpauusi MOHATUH  «KOPPO3HS»,
«XUMHUYECKast KOPpO3us»,

«INEKTPOXUMHUYECKAS KOPPO3HsI»
pUMEPAMHU POLIECCOB,
MIPOUCXOISIIINX C Pa3IUMYHBIMU
MeTaJUIaMH. XapakTepucTuka
CIIOCOOOB  3aIlIUThI METaNIOB  OT
KOPPO3HH.

OOmast xapakTepuCTHKA
aneMeHToB | A rpynmsl.
CoeauHeHust IIETOYHBIX
METAJJIOB. 24.

Oo0mas
HIETOYHBIX
Metamiel B
Ob6mue CTIOCOOBI 179
MOJTYYEHUS. Crpoenue
atoMoB. [llenounble meTamn
B — TMPOCTHIE BEIIECTBA.
Baxueiimme  coenuHeHus
HIEJIOYHBIX METANIOB —
OKCH/JIbI, THIPOKCHU/IBI U COJIH
(XJI0pUIBI, KapOOHATHI,
cynbdaTrbl, HHUTPATHI), HX
CBOWCTBA WM IPUMECHEHUE B
HAPOJHOM XO35MCTBE.
Kanuitabie ynoOpenus.
HNemonctpanuu. OO6pasIsl
HIETOYHBIX U
IeJI0YHO3EMENIbHBIX
MeTaIoB. BzaumoneiicTBue
HaTpus, JUTUS C BOJOM.
BzaumopeiictBue Hatpusi C
KHCJIOPOJOM

XapaKTEPUCTHKA
METaJIOB.
IPUPOJE.

OnpeneneHue TOHATHS «IIIEIOYHbBIC
MeTaIble. CocraBiienue
XapaKTEPUCTUT IICTOYHBIX METAJJIOB
M0 UX MOJIOKEHUIO B [leprnoanueckoi
CUCTEME XHMMHUYECKHUX 3jieMeHTOB /I.
H. Menpaeneena.

XapakTepucTuka CTPOSHUSI U OOIIUX
(hU3NYIECKUX U XUMHUYECKHX CBOKMCTB
IIEJIOYHBIX METAJIJIOB.
XapakTepuctuka (U3UYECKHX U
XUMHUYECKUX CBOMCTB OKCHIOB H
TUIPOKCUAOB MIETOYHBIX METAIIJIOB.
OObsACHEHHE 3aBUCHUMOCTH CBOMICTB

(v MpeIcCKa3aHnue CBOICTB)
HIEJIOYHBIX METAJIOB OT IMOJOKECHHS
B  llepuoanueckoii cucreme
KAMHUYECKUX DJIEMEHTOB

J1. . Menpeneena.

CocraBienue MOJIEKYISIPHBIX
YpPaBHEHUMU peaxkuui,
XapaKTepU3yroIux XUMHUUYECKHUE

CBOMCTBA LIEIOYHBIK METAJUIOB U HUX
COETMHEHUI: AIIEKTPOHHBIX ypaBHEHHIA

IPOLIECCOB OKHCJICHHUSI-
BOCCTaHOBJICHUS, YpaBHEHUI
DIIEKTPOJIUTUYECKON JIUCCOLMALINN;
MOJIEKYJISIPHBIX,

MOJIHBIX M COKPAIIEHHBIX HWOHHBIX
YPaBHEHUM pPEAKIUHA C y4acTHEM

DIICKTPOJIUTOB.
VY CTaHOBIEHUE TNPUYMHHO-CIIEICTHHHBIX
CBSI3€M  MEXKIYy CTPOCHHEM  aToMa,
XUMHAYECKOU CBSI3bIO, TUTIOM

KPHUCTAJUIMYECKON PEIIEeTKA IIEJIOYHBIX
METAJUIOB M HUX COCJAUMHEHUH, UX
XMMHUYECKUMHU CBOMCTBaMH. BrrunciieHus
10 XUMHUYECKUM (POopMyJiaM B YpaBHEHUAM
peaKuui, MPOTEKAIIUX C YYaCTHUEM
IICJIOYHBIX METAJIJIOB U UX COCIUHEHMI

[I{enoyHo3eMenbHbBIE
MeTaiuibl.  CoenuHEHHUS
IEJT0YHO3EMEIbHBIX
METaJIJIoB. 24.

Oo6mas XapaKTepUCTUKA
DJIEMEHTOB TJIaBHOM
noarpynn s Il rpynmel.
Ctpo €HUE aTOMOB.
IllenouHO3EMEIBHBIC
METaUIbl  —  MOPOCTHIC
BEILIECTBA. Baxuenmme
COCJIMHEHUS
IEJTOYHO3EMETIbHBIX
METaJUIOB  — OKCH/IBI,
TUIPOKCHU/IBI u conu

OnpeneneHue TIOHATHUS
«IIET0YHO3EMEITbHbIE METaJLIbI.
CocrapieHue XapaKTEPUCTUKH

IIEJIOYHO3EMETIBHBIX METAJUIOB 1O HUX
nojoxkeHnro B llepuognueckon
CUCTEME XUMHYECKUX 3JIEMEHTOB [l.
N. Menneneena.

XapakTepucTuKka CTPOCHHS M OOIIHMX
GU3MYECKUX U XUMHUYECKUX CBOMCTB
HIEITOYHO3EMETBHBIX METaJIOB.
XapakTtepuctuka  (U3WYECKUX U




(xymopuabl, KapOOHAT bl
HUTPATBHI, cynbdaThl,
docdar »I), UX CBONCTBA U
NPUMEHEHHE B HAPOJIHOM
XO35IMCTBE.

JlemoHcTpanum.
B3aumojelicTBue KalbLys C
BOJIOM. BzaumojeiicTBue
MarHus

C KHCJIOPOJIOM.
JlaGopatopHble OMBITHL. 15.
BzaumoneiicTBue Kajabpus ¢
Bojoil. 16. IlomyueHue
TUJIpOKCUAA  KaJblUsl W
HCCIEIOBAaHME €r0 CBOMCTB

XUMUYECKUX CBOMCTB OKCUAOB U
TUJPOKCHU]IOB IIET0YHO3EMENbHBIX
metauioB. OObACHEHUE 3aBUCHUMOCTH
CBOMCTB (WJIM TpeJCKa3aHUE CBOWCTRB)
MIEJTOYHO3EMENBHBIX ~ METANIOB  OT
MOJIOKCHUS B [lepnognueckon
CHCTEME XUMUYECKUX 3JIEMEHTOB

. . Menneneena.
CocraBnenue
YpPaBHEHUI
XapaKTEPU3YIOLIUX
CBONCTBA HIEJI0YHO-
METaJJIOB u ux
AIIEKTPOHHBIX  YPABHEHUM
OKHCJIEHUSI—BOCCTaHOBJICHUS;
YPaBHEHUM AJIEKTPOIUTHYECKOU
JUCCOLMAINH;, MOJEKYJISIPHBIX, MOJHBIX
U COKpAILICHHBIX HOHHBIX YPaBHEHUI
pEaKIMi C y4aCTHEM 3JIECKTPOJIUTOB.
YCTaHOBIEHHE TPUYMHHO-CIICCTBEHHBIX

MOJIEKYJISIPHBIX
peaKuumii,
XUMHUYECKHE
3eMEJIbHBIX
COEIUHECHUM:
IPOIIECCOB

CBA3€M MEXIy CTPOCHHMEM  aToMma,
XUMUYECKOU CBA3BIO, TUIIOM
KPUCTANINYECKON PELIETKH

MIEI0YHO3EMEIbHBIX METAIJIOB
U UX COCAUHCHHH, MX XHUMHUYCCKHUMH
cBorctBaMu. HaOmroneHne u ommcanue
XUMHYECKOTO HKCIIEPUMEHTA.
Beruucnenus mo xummueckum Gopmyiam
U YPAaBHEHUSAM pPEaKIUi, MPOTEKAIOUIUX C
YYaCTHEM IIETOYHO3EMENbHBIX METAJJIOB
U UX COCJIMHEHUH

ANTIOMUHUNA
COEIUHEHHUS. 24.

51

cro

Crpoenne aToma,
bU3NYeCKue U XUMHYCCKUE
CBOMCTBA aJIIOMHHHUS  Kak
IIPOCTOTO BEIIECTBA.
CoenuHenust aJlOMAHHAS —
OKCHUJI W THJIPOKCHJ, HX

amM(pOTEepHBIT XapakTep.
Baxueimue conu
amoMuHus.  [Ipumenenue
ATIOMUHUS 151 ero
COECIVHEHNH.

JIaGopaTopHbI€ ONBITHI.
17. Tlonyuenue
TUIPOKCHIA ATIOMUHUS U
HCCIIEIOBAHUE ero
CBOWCTB

CocraBnenue XapaKTEPUCTUKH
AIIOMUHUSA TI0O €ro TMOJIOKECHUIO B
ITepuonnueckoi cHUCTEME
XUMHUYECKUX snementoB  JI. MN.
Memnpeneena.

XapakTepucThKa CTPOCHUS, (PU3NIECKUX
U XUMHYECKHUX

CBOICTB aJIIOMUHHUS.

Xapaktepuctuka  (pu3MUEcKUx U
XUMHUYECKHUX CBOMCTB

OKCHJA U TUAPOKCHIA AITFOMUHUA.
OObBsACHEHHE 3aBHCUMOCTH CBOMCTB

(v MpeACKa3aHue CBOICTB)
QTIOMUHUSL ~ OT  MOJIOKEHUS B
Ileproanueckoi cucTeMe
XUMHUYECKHX  aneMmeHtoB JI. .
Menneneena.

CocraBnenue MOJIEKYISPHBIX
YpaBHEHUI peaKuuit,
XapaKTepU3yIOLIUX XAMHUYECKHUE
CBOWCTBA  QJIKOMUHUSA U €ero
COCMHEHUN: 3JICKTPOHHBIX YpPaBHEHUU
IIPOLIECCOB OKHCJICHUSA-
BOCCTAHOBJICHUS; YpPaBHEHUU
AIEKTPOJUTUYECKO JIACCOIUALINH;
MOJICKYJISIPHBIX, MTOJTHBIX u
COKpallleHHbIX  HMOHHBIX  ypaBHEHUU
peaKkuun C y4acTUeEM

BJIEKTPOJIUTOB.

YcraHoBiieHUE MIPUYUHHO-

CJICICTBEHHBIX CBS3€H CO CTPOCHUEM
aToMa, XUMUYECKOW CBS3bI0, THUIIOM
KPUCTAJIINYECKON pelieTka




AIIOMUHUSL U €r0 COCJAMHEHUH, €ro
XMMHYECKUMU CBONCTBaMH.
HaOmrozieHre ¥ onmucaHue XUMHYECKOTO
3KCIIEPUMEHTA.

BBIYHCIICHHSI 1o XUMHYECKAM
GopMynaM ¥ ypaBHEHMAM peakiui,
NPOTEKAMIINX C YYaCTUEM AIFOMUHUS
Y €0 COCTUHCHHUM.

Keneso 15 ero | Crpoenue aToma,

CocraBneHue XapaKTePUCTUKHU

COEIMHEHN. 2. busuyeckue M XHMH- kKejneza MO0 €ro  TOJIOKEHHIO B

YECKHME CBOMCTBA Kejesa Tepuomueckoit cucTeMe

KaK IIPOCTOrO BEIIECTBA. XUMU4eckux onemeHros J. .

[eneruueckue pansl Fe 2+ MeHneneesa

o]

u Fe®+. XapakTeprucTuKa CTPOCHHS,

Baxxneiiime coiu xesesa. (GU3NYECKUX W XHUMHUYECKHUX CBOWMCTB

3HaueHWe Kejle3a U €ro SKeesa.

COCAMHCHUHN Il MPHUPOJIBI XapaKTepucTruka bu3uIecKux U

A HapOHOr'0 XO3AUCTBA. XAMHYECKHNX CBOMCTB OKCHJIOB U

JeMoHcTpanuu. THIPOKCUIIOB JKelie3a.

B3auMOACHCTBHE METAILIOB |  (OfpgcHEHHE 3aBUCUMOCTU CBOMCTB
¢ Hemetamnamu. Ilomydenue | (yyy MpeICKa3aHue CBOMCTB) jKele3a
rufpokcunoB xenesa (ID u| or pomowenus B [lepuoauueckoii

(11). CHUC- TeME XMMMYECKHUX 3JIeMeHTOB /I.
JlabopaTopHbie ONBITHI. . Menneneesa.
18. B3aHM0ﬂeﬁCTBHS CocraBiieHue MOJICKYJISIPHBIX
Kenmesa - C COJISTHOM ypaBHEHNIt peaKIuii,
KUCJIOTOH. XapaKTePU3yOLIINX XUMHYECKHE
19. Iomyuenue | cpojicrea xemesa u ero COCAMHEHHIL:
rugpokenos xexnesa (I1) AIEKTPOHHBIX YPABHEHHM INPOLECCOB
u (}“) W H3Y4YCHHC HX OKHCJIEHUS-BOCCTAHOBIIEHUS,
CBOUCTB YPaBHEHHU JJIEKTPOJIUTUYECKOU
JTUCCOITHAITIY; MOJICKYJISIPHBIX,

MOJHBIX W COKPAIICHHBIX HOHHBIX
YPaBHEHUM pEakUUd C y4acTUEM

AJIEKTPOJIUTOB.
YcraHoBiieHUE MIPUYUHHO-
CJIEICTBEHHBIX CBsI3EM MEXIY
CTPOEHUEM aroma, XHMUYECKOU

CBJA3bIO, THUIIOM KpHCTaJIJIH‘{eCKOﬁ
PCHICTKH JKCJIC3a H €TI0 COCHHHGHHﬁ,
€ro XMMHUUYECKMMH CBOMCTBAMH.

HaOmronenue u OIHCAHMNE
XUMHYECKOTO IKCTICPUMEHTA.
Breruucienus 1o XUMHYECKUM

dbopMyllaM W YpaBHCHHUSAM peaKIui,
MPOTEKAIOIIMX C y4YaCTHEM JKeje3a U
€ro COeqUHEHNH

O0o001IeHe 3HAHUU 110
Teme «MeTtayuiely 14.

Beruucnenus o XUMUYECKUM
dbopMyliaM U ypaBHEHUSIM peakui,
IIPOTEKAIOIIUX C YYaCTHEM METAJUIOB
n ux coenunenuu. IIpencraBienue
uHpopMaluu 1o teme «MeTaibl» B
BUjae TabiWil, CXEeM, OIOPHOIO
KOHCIEKTA, B TOM YHCIIE

c npumeHnennemM cpenacts UKT.
ITonnmanue [IPpUYUH CBOETO
Heyclexa U HaXOXJIeHUuEe CrocoOoB
BBIX0/1a U3 TOU CUTyallun

KoutponbsHas pabota 1o
teme «Metayutb 14.

Tema 2. IIpakTukym 1. «CBoHCTBa METAJLIIOB U MX COeIMHEHHUID» 24.




Pemenue
AKCIIEPUMEHTAIIBHBIX
3a7a4 Ha Paclo3HABaHUE
u MOJy4YEHUE
COCIMHEHUN  METaJJIOB
24.

Pemenue
AKCIIEPUMEHTAIIBHBIX  3a/1a4
Ha pacrno3HaBaHue "
MOJTy4YeHHUE COCJIMHEHU I
METaJlJIOB

DKCnepUMeHTAIbHOE UCCJIEIOBAHKE
CBOMCTB METAJUIOB M UX COCIAUHEHUH,
pelieHre 3KCIepUMEHTAIbHBIX 3a/1a4 0
Teme «MeTtauibhy.

Pa6ora c J1a00paTOPHBIM
000pyJIOBaHUEM U HarpeBaTeIbHBIMU
npubopaMd B COOTBETCTBUU  C
paBHJIAMU TEXHUKHU O€30MacHOCTH.
HaOntonenne CBOWCTB METAIOB U UX
COCJIMHEHUW U SIBIICHUU, MPOUCXOIAIINX
C HUMH.

Onucanue XUMHUYECKOTO SKCIEPUMEHTA
C TIOMOIIBIO E€CTECTBEHHOTO (PYyCCKOTro
WJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
dopMynHrpoBaHue BBIBOJIOB o
pe3ynbTaram IPOBEICHHOTO
AKCIIEpPUMEHTA.

Onpenenenue (ucxoas U3 y4yeOHOM
3a/1a4yn) HeOOXOAUMOCTU MCTIOIb30BAHMS
HaOJII0JICHNS WJIM DKCIIEPUMEHTA.

Tema 3. Hemerasiibl. 254.

OOmast xapakTepuCTHKa
HEMeTaJlJIoB 14.

Oo6mas XapaKTEepHUCTHKA
HEMETaJVIOB: TIOJIOKEHUE B
[1C, ocobeHHOCTH CTpOEHUS
aTOMOB,
AIIEKTPOOTPHUIIATEIHHOCTD KaK
Mmepa HEMETaJUTNYHOCTH.
Kpucrammuueckoe cTpoeHue
HEMETaJIOB-TIPOCTHIX

BEIIIECTB. Ausmotponus.
duznyueckue CBOICTBA
HEMETAJIOB.

OTHOCUTENBPHOCTh, MNOHATHHU

«MCTaJIJI 1 HEMCTAJLID».

OmnpeneneHue TOHATUN «HEMETAILIHI,
rajoreHsl, AJUTOTPOTIHBIE
BUJIOM3MEHEHUS».  XapaKTepHCTUKa
XHUMUYECKOTO  3JIEMEHTa-HEMETalla,
cTpoeHue,  (u3MvecKkue  CBOWCTBA
HemeTaiioB. (CocTaBieHUE Ha3BaHUU
COCIMHEHUI HEMETaIoB 1o (opmyrie

u  ux GopMyl 1O  Ha3BaHUIO.
OOBsicHEHUE 3aBHCUMOCTH  CBOMCTB
(unm  TpeacKa3blBaHUE  CBOWCTB)
XUMHYECKUX  DIIEMEHTOB-HEMETAIIJIOB
oT MOJIOKEHUS B [1C
JI, A, Menpaeneena.Y cTaHOBICHUE

NPUYUHHO-CJIEJICTBEHHBIX CBs3EH
MEXKIY CTPOCHHUEM aToMma,
XUMHYECKOM CBA3BIO, TUTIOM
KPUCTaJIINYECKON peIeTKU

HEMETAJUIOB U WX COCIUWHEHUH, HX
(U3UIECCKIMU CBOMCTBAMH.

B nwuanore c yuutenem BbIpabOTKa
KPUTEPUEB OIICHKA U OMpeecHUe
CTENEHU YCIEIIHOCTH BBITTOJHEHHUS
cBoell paboThl W pabOThI BCEX,
UCXOJIl U3 HUMEIOIINXCS KPUTEPUEB,
COBEpIIECHCTBOBAHUE KpUTEpHUEB
OIICHKM M WX MCIOJb30BAHHE B XOJIE
OILICHKH ¥ CAMOOIICHKHU

OOmue XUMUYCCKHC
CBOMCTBA  HEMETaJJIOB.
Hewmerannel B npupone u
CHOCOOBI MX TOJYYEHHS.
l4.

OOmme XUMHUYECKUE
CBOMCTBA HEMETAJIOB

XapakTepucTuka XUMHUYECKUX
DJIEMEHTOB-HEMETAJIOB:  CTPOCHHE,
(u3nYeckue cBoiicTBa HEMETAIJIOB.

CocraBieHue Ha3BaHUU
COCTMHECHUI HEMETaJJIOB 1o
dbopmyne u ux ¢GopMmya 1O
Ha3BaHMUIO.

CocraBneHue MOJEKYISIPHBIX
YpaBHEHUU peaKuuid,
XapaKTepU3yIOIIUX XUMHUECKHE
CBOMCTBA  HEMETAJNIOB U  HUX
COCIMHCHMUH, DIIEKTPOHHBIX

YpaBHEHHUM MPOIECCOB OKHUCIICHUS-
BOCCTaHOBJICHHSI.

YcranoBnenue IPUYUHHO-
CJICJICTBEHHBIX CBsI3eH MEXIY
CTPOCHUMEM  aTOMa, XWUMHYECKOU




CBA3bIO, THUIIOM KpHCTaHHHqCCKOﬁ

peLeTKn HEMETAJIOB U Ux
COEMHEHUI, ux XUMUYECKUMU
CBOMCTBaMH.

Brinonuenue pacyeToB 1o
XUMHAYECKUM dbopmynam u
YPaBHEHUAM peaKunii,
MPOTEKAIMIMX €  y4acTUEM

HEMETAIJUIOB Y UX COETMHEHUN

Bonopon. 14.

[Tonoxenne BomopoIa B
ITepunoanueckou CUCTEME
XHMHUYECKHX dJeMeHTOB [I.
N. Menneneea. CtpoeHue
aToMa
U MoOJIeKysibl. Duzndeckue u
XUMHYECKHE CBOMCTBA
BOJIOPOJA, €r0 IOJYyYEHUE U
MIPUMEHECHHUE.
JlaGopaTopHbie ONBITHI.
20. [Tonyuenue u
pacno3HaBaHUE BOJOPOJIA

XapakTepucTuka BOJIOPOJA:
CTpPOCHHUE, busnueckue u
XMMHUYECKUE CBOWCTBA, MOJIYYECHHUE

U IIPUMEHEHHUE.

CocraBieHue Ha3BaHUN COEAUHEHUM
BOJOPO/IA ux  dopMmyn 1o
HAa3BAHUIO.

OObsicHeHHE 3aBUCHUMOCTH CBOWCTB
(i npecKa3aHue CBOMCTB)
BOJOpOJa  OT  TMOJIOKEHUs B
[Iepnoanueckon cUcCTEME
XUMHYECKMX 3nemeHToB . .
Menzeneena.
CocraBnenue MOJICKYJISIPHBIX
ypaBHEHUU peaxkuui,
XapaKTepU3yOIIUX XUMUYECKHUE
CBOWMCTBA BOJOPOJA, DSJIEKTPOHHBIX
YpaBHEHUM MPOIECCOB OKHUCICHUS-
BOCCTAHOBJICHUS, MOJIEKYJISIPHBIX,
MOJIHBIX M COKPAILGHHBIX HOHHBIX
YPaBHEHUM pEakuid C y4aCTHEM
3JIEKTPOJIUTOB.

YcranoBnenue IIPUYUHHO-
CJICICTBEHHBIX CBsI3CH MEXKITY
CTPOCHHUEM aroma, XUMHAYECKON
CBSI3bIO, THUIIOM  KPUCTAJUIMYECKOU
pelIeTKn BOAOpOJA, ero
(bU3UICCKUMU

U XUMUYECKUMHU CBONCTBaMHU.
HaGnronenue U ONMCaHue
XUMHUYECKOTO  JKCIEPUMEHTA IO
pacro3HaBaHUIO BOJIOPOJA.
Brinonnenue pacyeToB o
XUMUYECKUM dbopmynam 151
YPaBHEHUAM peaxkuui,
IPOTEKAIOIMX ¢  y4acTHEM
BOJIOPO/IA M €TO COCIMHEHU

Bopna. 14.

Crpoenne MOJIEKYJIBI.
Bopoponnas XUMHUYECKas
cBsi3b. DU3NUECKUE CBOWCTBA
BOALI. AHOMaJNU CBOWCTB
BOJbl. ['mmpodunbHbie U
ruipodoOHbIE BEILIECTBA.
XUMHUYECKHE CBOMCTBA BOJIBI.
Kpyrosopot BoabI B mpupoze.
Bopoouncrka. Abspanus
BOJbl. bBBITOBBIE  (DUIBTPHI.
MunepanbHbie BOJIBI.
JuctunupoBaHHas Bona, €€
MOJyYE€HHE U IPUMEHEHHUE.
JlaGopatopHbie oOmbITHL. 21.
Hccnenosanue
MMOBEPXHOCTHOTO HATSHKEHUS
BOJIbI. 22. PactBOopenue

XapakTepucTuka BOJIBL: COCTaB,
¢u3nuecKkue M XUMHUYECKHE CBOMCTBA,
HaxO0JICHUE B MPUPOJAEC U NPUMEHEHHUE.

CocraBnenue MOJIEKYJISIPHBIX
YPaBHEHUN pEAKLUM, XapaKTEPU3YIOLIUX
XUMHAYECKUE CBOKCTBA BOJIBI,

3JIEKTPOHHBIX YPAaBHEHUM IPOLIECCOB
OKHCJIEHUSI-BOCCTAHOBJICHHSI.

YcraHnoBiieHUE IIPUYUHHO-
CJIEJICTBEHHBIX CBsI3EM MEXKITY
XUMHUYECKOM CBSI3bIO, THUIIOM
KPHUCTAJUIMYECKON PEIIETKA BOJIBI, €€
buznuecKkuMu u XAMUYECKUMHU
CBOMCTBaMHU.

Brimopinenue pacyeToB 1o

XUMUYECKUM (PopMyllaMH YpaBHEHHUSIM
peaKkuui, MPOTEKAIMX C YYaCTHEM




[epMaHraHata Kajlud HJIU
MCOHOI'O KYIIOpoCa B BOJC.

23. I'mapatanus
00€3BOKEHHOT'0 cynbdara
mean. 24. H3roroBiieHHE

TUIICOBOIO OTII€YaTKa. 25.
O3HaKOMJICHHE C KOJUIEKIIHEH
ObITOBBIX  (puibTpoB.  26.
O3HakOMJICHHME C COCTaBOM
MHHEPAJIBHOW BOJIBI.

BOJEL.

I"amorens!. 14.

Oo0mas XapaKTEePHUCTHKA
rajJlOr€HOB: CTPOCHHUE aTOMOB;
MIPOCTBIE BEILIECTBA U
OCHOBHBIE COCIMHEHUS
raJioreHOB, HX  CBOMCTBA.
Kparkue cBengenus o xjope,
opome, dTope U  Home.
[IprMeHEHNE TalOT€HOB U UX
COCIMHEHNH B  HAPOJHOM
XO3MCTBE.

HMemoncTpanuu.  OOpasibl
raJIOr€HOB — POCTHIX
BEIIECTB. BzamMmojuencTBue
raJIOr€HOB C HaTpHEM,
QTIOMUHUEM.  BpITecHeHME
XJIopoM Opoma wiaM Hoja u3
PacTBOPOB UX COJIEH.

XapakTepUCTUKa TAJIOT€HOB: CTPOCHHUE,
¢uznyeckue M XUMHUYECKHE CBOWCTBA,
IIOJIyYEHHUE U IIPUMEHEHHE.

CocraBiieHne Ha3BaHUM  COCIMHEHMMU
raJIOreHoB 10 (opMyIie U UX GopMyJ 10
Ha3BaHMUIO.

OOBbscHEHNE 3aBUCUMOCTU CBOWCTB (MJIH
IpECKa3bIBAHUE CBOWCTB) rajJOr€HOB OT
nosniokenust B Ilepuommueckon cucreme

XUMHYECKHUX 3JIEMEHTOB 1. .
Menpgeneena.
CocraBnenue MOJIEKYJISIPHBIX

YPAaBHEHHUM pEAKLNN, XapaKTEPU3YIOIIUX
XUMHUYECKHE CBOMCTBA rajJOreHoOB,
JJIEKTPOHHBIX YPaBHEHUH IIPOLIECCOB
OKHCJIEHHUS-BOCCTAHOBIICHHUS.
Ycra"osieHue IPUYHHHO-
CJIECTBEHHBIX CBA3EHU MEXK Y
CTPOCHUEM aTOMA, XUMUYECKOU CBSA3BIO,
TUIIOM  KPUCTALUIMYECKOW  PELIETKU
raJIoTeHOB, €ro  (U3WYECKUMU U
XUMHAYECKUMH CBOMCTBAMH.
BrinosHeHHEe pacyeToB MO XUMHUYECKAM
dopMynaMm UM ypaBHEHMSIM pEaKLHi,
IIPOTEKAIOIINX C YYACTUEM Tr'aJIOTEHOB.

Coenunenus
4.

TaJIOTCHOB

OcHOBHEBIE COCIMHCHUS
rajoreHoB:
rajoreHOBOOPO/IbI, COJIHn
rajoreHOBOJOPOIHBIX
KHUCJIOT.

HMemoncTpamuu.  OOpasib
MPUPOIHBIX COCJIMHECHUH
XJiopa.

JlabopaTopHbIe ONbITHI.
27. KauecTBeHHass peakus
Ha TaJIOT€HU/I-UOHBI.

XapakTepucTrKa COEIMHECHUN
raJIoTeHOB:  CcOCTaB, (U3MYECKUE W
XMMHUYECKUE CBOWCTBA, IOJYYEHHE U
IIPUMEHEHHUE.

CocraBieHue Ha3BaHUN COEOUHEHUM
rajJioreHoB 1o opmysie u ux GopmyI Mo
HAa3BAHUIO.

CocraBnenue MOJIEKYJISIPHBIX
ypaBHEHUI peaxkumi,
XapaKTepU3UPYIOIIUX XUMHUUYECKHUE
CBOIWCTBA COeINHEHNH rajJjoreHoB,

AJIEKTPOHHBIX  YPaBHEHUH MPOLIECCOB
OKHUCJICHUSI-BOCCTAHOBJICHHUS; YPaBHEHUIM
3JIEKTPOJIMTUYECKOMN JIMCCOLUALINY;
MOJIEKYJISIPHBIX, MOJTHBIX u
COKpAIllEHHBIX ~ HMOHHBIX  ypaBHEHHI
peaKuu ¢ y4aCTUEM 3JIEKTPOIUTOB.
YcraHoBIiieHUE MIPUYUHHO-
CJIEACTBEHHBIX CBS3EH MEXKY
CTPOCHUEM aTOMa, XUMUYECKOW CBA3BIO,
TUIIOM  KPUCTALINYECKOW  PEIIeTKH
raJloreHoB, €ro  (U3M4ecKUMH |
XUMUYECKUMU CBOMCTBAMH.
Habmronenue u onucaHue XMMHUYECKOTO
JKCIIEPUMEHTA [0  pPaclO3HAaBaHUIO
XJIOpUI-, OpOMU/I-, HOUI-UOHOB.
BrinosiHeHne pacyeToB MO XUMHYECKUM
dopMynaMm W ypaBHEHHUSM pEaKIIHid,
MPOTEKAOIIUX C YYaCTHEM COEIUHEHUI
rajoreHoB.

Kucnopoga. 1u.

Crtpoenue aromMa U

XapakTepucTrKa KUCJIOpOJA:




AJUIOTPOIINA

KHCJIOPO/Ia; CBOMCTBA H
IPUMEHECHHUE
AJUTIOTPOITHBIX
MOAU(DUKAITAN.
JlabopaTopHbIe

OIIBITHI.

28.  ITlomydenwue
pacrno3HaBaHue

KHCJIOpOda

CTpPOEHHUE, AIIIOTPONusi, (PU3NUECKUE
U WU  XUMHUYECKHME  CBOICTBA,
MOJIyYEHHE U IIPUMEHEHUE
AJUIOTPOIHBIX MOAU(DUKALIN.
CocraBieHue Ha3BaHWI COEAVMHEHUN
Kuciopoga 1o ¢opMmyne U UX
dbopmyn mo HazBaHuio. OOBsICHEHUE
3aBHCUMOCTH CBOWCTB (v
MPEICKa3bIBAHUE CBOWCTB)
KHCIIOpOAa  OT  TMOJOXKEHHA B
[Tepuoauueckoil cucteMe XUMUYECKUX
anementoB  JI. WM. MeHnpgeneena.
CocraBnenue MOJIEKYJISIPHBIX
YpaBHECHUM peaKiuu,
XapaKTEepU3yOIIUX XUMHUYECKHUE
CBOWCTBA KHCJIOPOJA, JIEKTPOHHBI X
YPAaBHEHHUI MPOLIECCOB OKUCIICHHUS-
BOCCTAHOBJICHHS.

VYcTraHOBIEHHE TPUYMHHO-CIIEICTBEHHBI X
CBSI3€M MEXIy CTPOCHMEM  aToma,
XUMUYECKON CBS3bIO, THUIIOM KpHC-
TaJUIMYECKOW PELIETKH KUCIOpOAa, €ro
bU3UIECKUMU

Y XUMUYECKUMU CBOMCTBaMHU.
BrimonHenue pacyeToB 1o
XUMHAYECKUM dbopmynam u
YpaBHEHUSM peaxkuuu,
MPOTEKAIOIIUX C  y4acTueM
KHCIIOpoa

Cepa, ee dusnueckue u

XUMHYECKHE CBOMCTBA
14.

CtpoeHue

QJIJIOTPOIINS  CEPBI;
U TPUMEHEHUE POMOMYECKOM

CCPBL.

JleMoHCTpaIUu.
B3aumoneiictBue
BOJIOPOJIOM

MeTaJlJIaMH,
KHCIIOPOJIOM.

JlabopaTtopHbie onbIThbl. 29.
['openne cepbl HA BO3IyXE U B

KHUCTIOPOJIe

CBOMCTBAa

XapakTepuCTUKa  CEPBl:  CTPOCHHE,

aJUIOTPOTIHS, dbuznyeckue 151
XUMUYECKUE CBOMCTBA, MOJyYCHUE W
IPUMEHEHHUE.

CocraBineHue Ha3BaHWN COEIUHEHUN
cepsl o (opmyne u ux Gopmyna 1o
Ha3BaHMUIO.

OObsicHEeHHE 3aBUCUMOCTU CBOWCTB (WK
Ipe/ICcKa3bIBaHUE CBOWCTB) CEpPHI  OT
nonoxenust B llepuoanueckon cucreme
xuMudeckux ayeMmeHtoB JI. M. Menne-
JeeBa.

CocraBnenue MOJIEKYISPHBIX
ypaBHEHUI peaxkuui,
XapaKTEPU3YIOMINX XUMHUYECKUE
CBONCTBA cepsl, AIEKTPOHHBIX

YPaBHEHHI  MPOLIECCOB  OKUCIICHHUSI-
BOCCTAHOBJICHHS.

Coenunenus cepsl. 1u.

Oxcunpl cepsl (1V) u (VI); ux
CBOWCTBA

MOJIy4YEHHUE,
MIPUMEHEHHUE.

XapakTepucTUKa COCIMHEHUW  CEpBI:
cocTaB, (u3MyYeCcKUe U XUMHUUYECKHE
CBOWCTBA, MOJIyYEHHUE U ITPUMEHECHHUE.
CocraBiiecHUE Ha3BaHWU  COCIUHEHU
ceppl 1o Qopmyne u uUx GoOpMyd MO
Ha3BAHUIO.

CocraBnenue MOJIEKYISPHBIX
YPaBHEHUN pEAKIINU, XapaKTEPU3YIOIIUX
XMMHUYECKHE  CBOMCTBA  COCIUHCHUU
CepHlI, AIEKTPOHHBIX ypaBHEHUI
IIPOLIECCOB OKHUCIICHUS-BOCCTAHOBJICHUS,
yYpaBHEHUU AIEKTPOIUTUIYECKOU
JIACCOLIMALINM; MOJIEKYJISIPHBIX, IOJHBIX
M COKpAILICHHBIX HOHHBIX YPaBHEHUMU
pEaKLHM C y4aCTUEM DJIEKTPOJIUTOB.
YcraHoBiieHuE MIPUYUHHO-
CJICACTBECHHBIX CBs3eH MEXIY
XUMHUYECKOU CBSI3bI0, TUIIOM




KPUCTAUIMYECKONU PEIIETKA COEIUHEHUMN
cepbl, UX (U3MUYECKUMU U XUMUYECKUMHU
CBOVCTBAMMU.

Cepnas

KHUCJIOTAa

KakK

QJICKTPOJIUT U €C COJIU. lg

Cepnas KHUCJIOTa Kak
AJIEKTPOJIUT M €€ COJIh, HX
MPUMEHEHUE B  HApOJHOM
XO3SIUCTBE.

JMemoncrpamun.  OOGpa3ibl
MIPUPOTHBIX COEeINHCHUN
ceppl. OOpasipl BaKHEHIITHUX
JUIE  HapOAHOTO  XO3SMCTBA
cynbdarToB.

JlaGopaTopHsbie onbIThbl. 30.
CaoiicTBa pazbaBieHHOM
CEpPHOM KUCIIOTHI

XapakTepucTUKa  CEpHOM  KHUCIIOTHI:
cocTaB, (U3MYECKHE U XUMHUYECKUE
CBOMCTBA KaK AJIEKTPOJIHUTA.

CocraBnenue MOJIEKYISIPHBIX
yYpaBHECHUU peaKkiui,
XapaKTepU3yOIIUX XUMUYECKUE
CBOMCTBA CEpHOM KHUCJIOTBHI,

JJIEKTPOHHBIX YPaBHEHUM IPOLIECCOB
OKHCJICHHS-BOCCTAHOBIICHMS;

MOJIEKYJISPHBIX, MOJIHBIX U
COKpAIlEHHBIX  MOHHBIX  YpaBHEHUU
peaKuuii ¢ y4aCTUEM 3JIEKTPOIUTOB.

YcranoBieHue PUIUHHO-
CJIEACTBEHHBIX CBA3EH MEXKITY
XUMHYECKOU CBA3bIO, TUTIOM
KPHUCTAJUIMYECKONM  PEHIETKH  CEpHOU
KHCJIOTHI, ee buzndeckumMu U

XUMHUYECKUMH CBOMCTBAMHU.
Ha6J'IIOI[CHI/Ie H OIMHUCAaHUEC XUMHUYCCKOTI'O

SKCIIEPUMEHTa TI0  PaCIO3HABAHUIO
CyJib(aT-uOHOB.

Cepnass kuciota kak | CepHas KHCIIOTa kak | CoctaBieHue MOJIEKYJISIPHBIX

okucnutenb. [lomydenue | okuciurens. [IpousBoACTBO | ypaBHEHUI peaKiuid, xa-

U TPUMEHEHHUE CEpHOU

KHUCJIOTHI 14.

CepHOﬁ KHUCJIOTBI B €C IIPHUMC-
HCHHC

PAKTEPU3YIOIINX XUMHUUYECKUE CBOKCTBA
CEpHOM KHUCJIOTBI KaK OKHCIHTEI,
AJIEKTPOHHBIX YPaBHEHUH MPOLIECCOB
OKHCIICHHUSI-BOCCTAHOBJICHUSI.
XapakTepucTuka MOJTyYCHHUS u
MIPUMEHEHHS CEPHOU KUCIIOTHI.
BrinosHeHne pacdyeToB MO XUMHYECKUM
dbopMmyllaM U ypaBHEHUSIM PEAKIUH,
MPOTEKAKIMIMX € Y4YaCTUEM CEpHOU
KHCJIOTHI

A30T U ero
4.

CBOICTBA

Ctpoenue aToMa u
MOJICKYJIBI a30Ta; CBOWCTBA
azora Kak IIPOCTOTO
BEIIIECTBA

XapakTepuCTUKa  a30Ta: CTPOCHHE,
bU3UYECKHe U XMMHUYECKHE CBOMCTBA,
MOJTy4YeHHUe u MIPYMEHEHHUE.
CocraBiieHHME Ha3BaHW COCIUHCHMI
azota mo Qopmyie U uUx QGopMysa IO
Ha3BaHMIO.

OObBsACHEHHE 3aBHCHMMOCTH  CBONCTB
(WM TpeAcKa3bIBaHUE CBOWCTB) a30Ta
oT mnoyioxkeHuss B Ilepuoanveckoit
CHUCTEME XUMHYECKHMX 3JieMeHTOB JI. .
Menpgeneena. CocraBieHue
MOJIEKYJISIDHBIX YPaBHEHUW PpPEaKLIHM,
XapaKTEePU3YIOLIUX XUMHUYCCKHUE
CBOMCTBA a3oTa, 3JIEKTPOHHBIX
YpaBHEHUM  TPOIECCOB  OKHUCIICHUSI-
BOCCTAaHOBJICHUS.
YcraHoBiIeHUE
CJIEICTBEHHBIX

MIPUYHHHO-
CBSI3eU MEXIY
CTPOEHUEM aroma, XAMUYECKOU
CBA3bIO,  TUIOM  KPHUCTAJUIMYECKOU
pelIeTKn a30Ta, ero (pU3nYecKuMu u
XUMUYECKUMU CBOMCTBAMH.
BrinonHenue pacyeToB Mo XUMUYECKUM
dbopMynamM U ypaBHEHHUSM pEaKLUi,
IPOTEKAIOUIUX C YYaCTUEM a30Ta

AMMHax
CBOMCTBA.
aMMOHMS 24.

u €ero
Comm

AmMMHaK, CTpOCHHUE,
CBOWCTBA,  IIOJy4EHUE U
npuMenenue. Conm aMMOHUS,
WX CBOWCTBA W IIPUMEHEHUE.
JlabopaTtopHbie onbITh. 31

XapakTepuCTUKa aMMHaKa: COCTaB,
bU3UYeCKre W XMMHUYECKHE CBOMCTBA,
MOJIy4YeHHUe u IIPUMECHEHHUE.
CocraBiieHHE Ha3BaHUM COJICH aMMOHHS
nmo Qopmyne uw wux Gopmyn 1o




N3yueHue cBOMCTB aMMHaka.
32. Pacno3HaBaHME COJEl
aMMOHHS

Ha3BAHUIO.

CocTaBiieHuE MOJICKYJISIPHBIX YPaBHEHUI
peaxkuui, XapaKTEPU3YIOLIUX
XMMHUYECKUE CBOMCTBA aMMHaKa U COJICH
aMMOHHUS, JJEKTPOHHBIX  YpPaBHEHUMU
MPOIIECCOB OKHUCIJICHUS-BOCCTAHOBJICHUS,
YpaBHECHUI AJIEKTPOJIUTUYECKOU

JTUCCOIMAIINM; MOJICKYJIIPHBIX, TMOJHBIX
U COKpalICHHbIX MOHHBIX YpaBHEHUU
PEAKLHMI C y4aCTUEM IJIEKTPOJIUTOB.

YcraHoBiieHuE MIPUYUHHO-
CJI€JICTBEHHBIX CBSI3EN MEXIY
XUMHUYECKOUN CBS3bIO, THUIIOM

KPUCTAJUIMYECKON PEIIETKH aMMHaKa U
cojiei aMMOHMSI, UX (U3HMYECKUMU U
XMMUYECKUMU CBOMCTBAMM.
HaGnronenue u onvcanve XUMUYECKOTO
JKCIIEpUMEHTA II0  PACIO3HABAHUIO
VIOHOB aMMOHUS. Brinonnenue
pacyeToB M0 XUMHUYECKUM (HOpMysaM |
YPaBHEHUSIM PEAKIMM, MPOTEKAIOIIUX C
Y4aCTHEM aMMHUAKa

Oxcunapl azora. A30THasg
KHUCJIOTA KaK 3JIEKTPOJIUT,
ee NMpUMeHeHue. 14.

Oxcunp azota (1) u (1V).
A30THas KHUCJIOTA KakK
AIEKTPOJIUT, €€ CBOMCTBA U
MIPUMEHEHHUE.
HMemoncTpamuu.  OOpasibl
BOKHEMIINX U1 HApOJHOTO
X0351CTBA HUTPATOB.
JlabopatopHblie onbITHI. 33.
CaoiicTBa paz0aBieHHOMN
a30THOM KHUCJIOTBHL.

XapaKkTepucTUKa OKCUAOB a30Ta: COCTaB,
(¢u3nuecKue M XUMHUYECKHE CBOMCTBA,
HOJIyYEHHUE U IIPUMEHEHHUE.

CocraBiieHue Ha3BaHUN OKCHJIOB a30Ta
no opmyie u ux Gopmy 1o Ha3BaHUIO.
CocraBnenue MOJIEKYISPHBIX
YPaBHEHUH peaKIuil, XapaKTEPU3yIOLIUX
XUMUYECKHUE CBOWCTBA OKCHIOB a30Ta,
JJIEKTPOHHBIX  yYPaBHEHUH  IIPOILIECCOB
OKHUCJIEHUS-BOCCTAHOBIICHHUS;
MOJIEKYJISIPHBIX, MOJTHBIX u
COKpAIllCHHBbIX ~ MOHHBIX  YpPaBHEHHM
PEaKLMH C YYaCTHEM BJIEKTPOJIUTOB.

YcranoBieHue MIPUYUHHO-
CJI€JICTBEHHBIX CBSI3eN MEXITY
XUMHUYECKOM CBSI3bI0, THUIIOM
KPUCTAJUIMYECKOW  PEIIETKH  OKCHUIOB
asora, ero buznUecKuMu u
XUMHUYECKUMHU CBOMCTBAMH.
XapakTepucTuKa  a30THOM  KHUCJIOTHI:
cocTaB, (PU3NYECKUE U XUMHUYECKHE
CBONCTBA KakK JJIEKTPOJINTA,
IPUMEHECHHUE.

CocraBnenue MOJIEKYJISIPHBIX

YPAaBHEHHUM peaKUUi, XapaKTEPU3YIOIINX
XUMHAYECKHE CBOMCTBa a30THOM
KHCJIOTBI,  DJICKTPOHHBIX  YPAaBHEHHM
IIPOLIECCOB OKHUCJIEHUS-BOCCTAHOBJICHNS;
MOJIEKYJISIPHBIX, ITOJTHBIX "
COKpAILlEHHBIX ~ HMOHHBIX  YPaBHEHUMU
pEaKui ¢ y4aCTUEM IJIEKTPOJIUTOB.
YcraHoBiieHUE MIPUYUHHO-
CJIEACTBEHHBIX MEXK Y
XUMHUUYECKOM CBSI3bIO, TUIIOM
KPUCTAJUIMYECKON  PEIIETKU  a30THOU
KHCJIOTHI, ee bu3nuecKuMu U
XUMHAYECKUMH CBOMCTBAMH.

CBA3EU

A30THasT KHUCJIOTA KakK
OKHCIUTEIIb, ee

noiayyenue 1.

A30THad KHUCJI0Ta Kak
okuciurenb. Hwurtpatel u
HUTPUTHI, MpobiieMa UX CO-

JIepKaHUS B
CEJIbCKOXO3SIMCTBEHHOU
MPOTYKIIHH. A30THBIE

yaoOpeHwusl.

CocTaBiieHHuE MOJIEKYJISIPHBIX YPAaBHEHUI
peaxkuui, XapaKTEPU3YIOLIUX
XUMHUYECKHE CBOMCTBA a30THOM KHCJIOTHI
KakK OKHCIIUTEIIA, BJIEKTPOHHBIX
YPaBHCHUW  MOPOIECCOB  OKHUCJICHUS-
BOCCTAHOBJICHHUSI. XapaKTepUCTUKA
IOJIyYECHUS a30THOM KHUCJIOTBHI.




JleMmoHcTpanuu.
B3aumoneiictBue KOH-
LEHTPUPOBAHHOM  a30THOWU

KHUCJIOTBI C MEJIBIO.
JlaGopaTopHbie onbIThI. 34,
B3aumoneiictBue
KOHIICHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEJIbIO

BrlinonHeHne pacyeToB MO XMMUYECKUM
dbopMynaMm W ypaBHEHUSIM peaKlUid,
OPOTEKAIOUMX C Y4YacTHEM a30THOU
KHUCIIOTBI

®ochop. Coemunenus | CtpoeHue aToma u | Xapakrtepuctuka ¢ocdopa: CTpOCHHE,
dochopa. IlomstTre o | amaoTpomHs docdopa, | du3MUECKHEe W XUMHUYECKHE CBOWCTBA,
dbochopHBIX ymno0- | CBOMCTBa O€JI0TO M KPACHOTO | TIOJIYYCHHE u IpUMEHEHUE.
peHusax lu. docdopa, nx npumenenue. | CocTaBiICHHE Ha3BaHUW COCTUHEHUIMA
OcHoOBHBIE coenuuenus: | (ocdopa no dhopmyne u ux dhopmyn mno
okcug ¢ochopa (V) wu| HazBaHuo. OOBIACHEHHE 3aBUCHMOCTHU
oprodochopHas  KUCIOTa, | CBOHCTB (wmu IpeICKa3bIBaHNE
dbocdarsl. ®dochopHbie | CBOMCTB) (ocdopa OT MOJOKEHUS B
yInoOpeHusl. [leprogndeckoil cUCTEME XHUMHUYECKUX
HMemoncrpamuu. OOpasnsl | saementoB 1. H. Menneneena.
TPUPOTHBIX coenunennii | CocTaBlieHHE MOJIEKYJISIPHBIX
dbochopa. OOpas3upl Baxk- | ypaBHEHHI peaKIui,
HEUIUX IS HApPOJTHOTO | XapaKTEePU3YIOIINX XUMHUYIECCKUE
xo3siicTBa (hocharTos. cBoiicTBa ¢docopa U €ro CoeIUHEHUM,
JlabopaTopHble ONBITHL. 35. | DJIEKTPOHHBIX ypPaBHEHHWH IPOIIECCOB
['openue dbochopa  Ha| OKHUCICHHUS-BOCCTAHOBJICHUS,
BO3JlyX€ U B Kuciopoje. 36. | ypaBHEHHI AIEKTPOITUTUIECKOM
PacnoznaBanue docdaron JTUCCOIIMAIIHN; MOJICKYJIIPHBIX, MOJTHBIX
U COKpAIIICHHBIX HOHHBIX YpaBHEHUU
peaKIMii ¢ y4acTHEM dJIEKTPOJIUTOB.
YcranoBneHue MPUYUHHO-
CJIEICTBEHHBIX CBsI3EH MEXTY
CTpOCHUEM aToma, XUMUYECKON
CBS3bI0, THUIOM  KPHUCTATMICCKOM
pemietku ¢ochopa U €ro CoeaUHEHHA,
ero (OU3MYECKUMH W XUMHUYECKUMH
CBOVMCTBAMU.
Yrnepon 1u. Crpoenne aToma M | XapakTepuCTUKa YIJIEpPOJa: CTPOCHHE,
AITOTPOIHUS yIiepoja, | alIoTponus, busnueckue u
CBOMCTBa €ro MoAu(UKaIMil | XUMUYECKUE CBOICTBA, MOJYYCHHE U
U UX PUMEHEHUE. IpUMEHEHUE.

JleMoHCTpaIUH.
[Tornomenue yIJIeM
PACTBOPEHHBIX BEIIECTB WUJIU
ra3os. BoccranoBnenue
MEIU M3 €€ OKCHJA YTJIEM.
JlabopaTropHbie onbITHI. 37.
['openue yrist B KUCIOpOAE

CocraBineHue Ha3BaHW COEIVMHEHUN
yraepoja mo Ggopmyse u ux Gopmys 1o
Ha3BaHUIO. OOBsICHEHUE 3aBHUCHUMOCTHU
CBOWCTB (nu MpeCKa3bIBaHKE
CBOWMCTB) yIJIepoJia OT TMOJOXCHUS B
[lepuoauueckoil cucreMe XUMHUUYECKUX

anementoB  JI. M. Mennaeneena.
CocraBnenue MOJIEKYISPHBIX
YPaBHEHUI peakuuu, Xapak-

TEPUBYIOIIUX XUMHUYECKHE CBOMCTBA
yriepoAa, DJJIEKTPOHHBIX YpaBHEHHI
IIPOLIECCOB OKHUCJICHUS-
BOCCTAHOBJICHHS. VYcranoBnenue
MPUYUHHO-CJIEICTBEHHBIX CBsI3el
MEXKJy CTPOEHHUEM aToMa, XMMUYECKOU
CBSI3bIO,  TUIIOM  KPUCTAJLTMYECKOU
peleTku yriaepoa, ero Gu3sn4ecKumMu u
XUMUYECKUMU CBOMCTBAMMU

Okcunpl yriepoga 1.

Oxcuapr  yriepoga (1) u
(1V), wux cBolicTBa W
PUMEHEHHUE

XapakTepucTuKa OKCUIOB YIJEpoJa:
cocTaB, (U3MYECKUE U XHUMHUYECKHE
CBOMCTBa, MOJIy4YeHHUE M NPUMEHEHHE.
CocraBnenue MOJIEKYISIPHBIX
YpaBHEHUU peaKuui, Xapak-
TEPU3YIOIIUX XHWMHUYECKHE CBOWCTBA
OKCUJOB  YyIJI€poJa,  3JIEKTPOHHBIX
YPaBHEHUH  MPOLECCOB  OKUCIIECHUS-
BOCCTaHOBJICHMUS; MOJIEKYJISIPHBIX,




NOJHBIX W  COKPAICHHBIX HOHHBIX
YpPaBHEHUN pPEaKUUMHd C  y4YaCTUEM
AJEKTPOJIUTOB. YcranoBneHue
IPUYUHHO-CJIEICTBEHHBIX CBsI3e
MEXKIYy XUMHUYECKON CBSA3BIO, THUIIOM
KPUCTANTMYECKON PEIIETKU

VYrojgepHasgs KWUCIOTa U €€
coymm. JKecTKoCTh BOOBI U
CHOCOOBI €€ yCTpaHCHHS.
14.

VronpHas kwuciora. Comn
YTOJIbHOW KHCJIOTBI: KaJIBLIMT,
coJla, IOTalll, UX 3HAYCHHUE U
MPUPOJIC U KU3HU YEJIOBEKA.
KecTKkoCTh BOJBI U CIIOCOOEI
€ YCTpaHCHHUSI.

Jemoncrpamuun.  OOpasIfsl
TIPUPOTHBIX COEIUHEHUI
yriepoja. O6pa3ipl

BOXHEHIINX JII HAPOIHOTO
X03sICTBa KapOOHATOB.
JlaGopaTopHbie onbIThI. 38.

[lonyuenne YTOJIbHOU
KHCIIOTBI M U3Y4YEHHE €€
CBOMCTB. 39. Ilepexon
KapOOHATOB B
TUAPOKapOOHATHI. 40.

Paznoxenue ruapokapOoHaTa
HATPHUS

OnpeneneHuss TOHATUA  «BpEMEHHas
KECTKOCTD BOJIbI», «TIOCTOSIHHAS
KECTKOCTh BOJBD»Y, «OOIIasi >KECTKOCTh
BO/JIBD».

XapakTepuUCTUKa YTrOJbHOW KHCIIOTBI M

€€  COJICH: COCTaB, (1)I/IBI/III€CKI/IC 141
XUMHUYCCKHUC CBOﬁCTBa, IMOJIYUCHUC H
IMPUMCHCHHC.

CocraBieHue Ha3BaHUU COJIEN YrOJIBHOM
KHUCIIOTHI TI0 (hopmysie ¥ ux (popmyi 1o
Ha3BaHMUIO.

CocraBnenue MOJIEKYISPHBIX
YPAaBHEHHUM pEaKLUN, XapaAKTEPU3YIOIINX
XAMHUYECKHUE CBOICTBA YTOJIBHOM
KHCJIOTBI M €€ COJIeH, YpaBHCHHMU
ANEKTPOIUTUYECKON T CCOINAINY;
MOJIEKYJIIPHBIX, MOJTHBIX u
COKpAIllCHHBIX ~ MOHHBIX  ypPaBHEHHM
pEaKIMii C y4aCTHEM JJIEKTPOJIUTOB.
Onucanue Croco0oB YCTpaHEHUs
KECTKOCTM  BOJbl U  BBIIIOJIHECHUE
COOTBETCTBYIOILIETO XUMHUYECKOTO
JKCIIEPUMEHTA.

HabmoneHne u onuvcaHue XUMHYECKOTO
JKCIIEPUMEHTAa [0  PACIO3HABaHUIO
KapOOHAT-HOHOB.

BrlinonHeHne pacyeToB MO0 XUMUYECKUM
dbopMmyllaM U ypaBHEHUSIM PEaKIHi,
IPOTEKAIOUIUX C YYaCTUEM COEIMHEHHM

yraepoa.

Kpemnuii. 1u.

CrpoeHue aroma KpEMHHUS;
KPUCTAJUIMYECKU KPEMHUM,
€ro CBOMCTBA U IPUMEHEHHUE.

XapakTepucTUKa KpPEMHUS: CTPOCHHS,
bU3NMUEeCKUX UM XUMUYECKHX CBOWCTB,
MOJIYYEHHUS U IPUMEHEHUS.

CocraBieHue Ha3BaHUN COEOUHEHUM
KpeMHus 1o hopmyne u ux Gopmyn mo
Ha3BaHMUIO.

OObsicHEHUE 3aBUCUMOCTU CBOMCTB (MM
MpeACKa3bIBaHUE CBOWCTB) KPEMHHUS OT
nonoxxenust B [lepuoanyeckoil cucreme

XUMHYCCKHUX 3JIEMEHTOB ..
Menpgeneena.
CocraBnenue MOJIEKYJISPHBIX

YPAaBHEHHUM peakUni, XapaKTEPU3YIOIINX
XUMHYECKHUE CBOMCTBA KpEMHUS,
QJIEKTPOHHBIX  YPABHEHUH IPOLIECCOB
OKHCJICHUS-BOCCTAHOBIICHHUS.
YcraHoBIiieHUE MIPUYUHHO-
CJIECTBEHHBIX CBA3EH MEXK Y
CTPOCHUEM ATOMA, XUMUYECKOU CBA3BIO,
TATIOM  KPUCTAUIMYECKOW  PEHIETKH
KpeMHHUs, ero  (U3UYECKUMU U
XUMHAYECKUMH CBOMCTBAMH.

Coenunenus
4.

KPEMHHS.

Oxcun xpemuus (1V), ero
MPUPOJHBIE PA3HOBUIHOCTH.
Cuiukarsl. 3HaueHUE
COCOMHEHUNW  KPEMHHS B
JKMBOW M HEXKUBOM IIPUPO/IE.
JeMoHcTpanus. OO0pa3sisl
MPUPOIHBIX COeIUHEHUH
KPEMHUS.

XapakTepucTUKa COCIUHECHUS KPEMHUS:
cocTaB, (U3WYECKUE UM XUMHUYECKUE
CBOMCTBA, MOJIyYCHUE U IPUMEHECHHUE.
CocraBieHue Ha3BaHUN COEIUHEHUI
KpeMHus 1o opmyne u ux Gopmyin mo
Ha3BaHMUIO.

CocraBnenue MOJIEKYJISIPHBIX
YPaBHEHUN PEAKLMMI, XapPAKTEPUYIOIIUX




JlaGopaTopHbie ONbITHI. 4.
[Tonyuenue KPEMHEBOM
KUCJIOTBI WM HW3y4YCHHE €€
CBOWCTB.

XMMHUYECKUE  CBOMCTBA  COCIUHEHUU
KPEMHUS, DJJIEKTPOHHBIX  YpAaBHEHHI
IPOLIECCOB OKHUCJIEHUS-BOCCTAHOBJICHUS;
YpaBHECHUM AJIEKTPOJIUTUYECKOU
JUCCOLMALIMMN; MOJEKYISPHBIX, MOJHBIX
U COKpallCHHbIX HWOHHBIX YpPaBHEHHM
PEAKLHI C y4aCTUEM IJIEKTPOIUTOB.
YcranoBienue IIPUYUHHO-
CJI€ICTBEHHBIX CBSI3eN MEXIY
XUMHUYECKOU CBSI3BIO, THUTIOM
KPUCTAUINYECKON PELIETKN COCIUHECHUM
KpEMHUS, €ro bu3MdecKuMu |
XUMHAYECKUMU CBOCTBaMHU.
HaGntonenue u onucanue XMMHYECKOTO
DKCIEPUMEHTa 1O  PACHO3HABAHUIO
CUJIMKAT-HOHOB.

BrinosHeHHe pacyeToB MO XUMHUYECKUM
dbopMynaMm W ypaBHEHHUSIM pEaKIUid,
MPOTEKAOIIUX C YYaCTHEM COEOUHEHUI
KPEMHUS.

CuinkaTtHas
IIPOMBIIUICHHOCTh  14.

[lonsiTME O  CUIMKaTHOU
MIPOMBIIIIEHHOCTH. (CTEKIO,
LIEMEHT, KEepaMHKa.
HMemoncTpanuu. OOpasib
CTEKJIa, KEPAMUKH, [IEMEHTA

XapaKTepUCTHUKA CHJIMKATHOU

IIPOMBIINIJICHHOCTH

O000111EH1E
«HemeTtamisny

1o
4.

TCEMC

Boruncnenus no xumuyeckuM (popmyiam
Y YPaBHEHUM PEAKLUM, IPOTEKAIOIINX C
y4aCTHEM HEMETAJIOB U UX COCIUHEHUN.
[IpencraBnenre uHPOpPMALUU IO TEME
«Hemeramnel» B BUAE TaOJMI, CXEM,
OIIOPHOTO KOHCIIEKTa, B TOM YHCIE C
npuMenenueM cpeacts UKT.

KonTtponrHas pabota mno
TeMme «HemeTauieny
14.

TEM

A 4. MPAKTUKYM 2. «<CBOUCTBA COEAVHEHWA HEMETA/I/1IOB> 3u.

Pemenue JKCIIe-
PUMEHTAIBHBIX 3a7a4 IO
teme «lloarpynma ra-
JIOTEHOB» 14.

Pemenue
AKCIIEPUMEHTAIIBHBIX  3a/1a4
1o TeEME «IToarpynna
rajoreHOB»

DKCIEePUMEHTAIBHOE HCCIIEIOBAHUE
CBOMCTB HEMETAJUIOB U MX COCAUHCHHM,
pelIeHne YKCIEPUMEHTAIBHBIX 3a7a4 0
teme «Iloarpynmna rajgoreHoBy». PadoTa ¢
nabopaTopHbiM  00OpyJOBaHUEM U
HarpeBaTeIbHBIMU npudopamMu B
COOTBETCTBUHM C TIPaBWJIAMH TEXHHKHU
0C30ITaCHOCTH.
Ha6mronenue CBOMCTBaMU
raJo0re¢HoOB, 1504 COCIMHCHU I u
SIBJICHUSIMU, TIPOUCXOJSAIIIUMU C HUMHU.
Onucanue XMMHUYECKOTO IKCIIEPUMEHTA
C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIU POJTHOTO) SA3BIKA U S3bIKA XUMUU.
dopmynupoBaHUE BBIBOJIOB 110
pe3yibTaram MPOBEJIEHHOTO
AKCIIEPHUMEHTA.
Opranuzanus
B3aMMOJICHCTBHS B TPYIIIIE

3a

yueOHOro

Pemenue JKCIIe-
PUMEHTAJIBHBIX 3a]1a4 10
TEME «Iloarpymnmna
KUCIJIOPOJa»

l4.

Pemenune
DKCIIEPUMEHTAJIBHBIX  3aJ1a4
110 TeMe «IToarpymnmna
KHUCJIOPOAA»

DKCIEepUMEHTAIBHOE HCCIIEIOBAHKE
CBOMCTB HEMETAJJIOB U UX COCAMHCHUMU,
peleHne HDKCIePUMEHTAIbHBIX —3a]a4
no Tteme «lloarpynma Kuciaopoma.
Pabota C 71a00paTOPHBIM
000py/OBaHUEM U HarpeBaTeIbHBIMU
npubopamMd B COOTBETCTBHUM  C
paBUJIaMU TEXHUKU 0€30MacHOCTH.

Hab6mronenue 3a CBOIiCTBAMH
KUCJIOPOJa, CEPbI, UX COCAUHECHUU U
SIBJICHUSIMHM, TPOUCXOISUIUMUA C HHUMHU.




Onucanue XMMHUYECKOTO 9KCIICPUMCHTA
C IIOMOIIBIO €CTECCTBCHHOI'O (pYCCKOFO
NI pOI[HOFO) SA3bIKA U A3bIKAa XMMHH.

PopMyIMpOBaHUE BBIBOJIOB 1o
pe3yabpTaram MIPOBEAEHHOTO
AKCIIEPUMEHTA.
Opranu3zanus yueOHOro
B3aMMOJICHCTBUS B TPYIIIIE
[ony4enue, cobupanue u | [lonyuenune, cobupanue ¥ | Ppagora c a6OPATOPHBIM
pacno3HaBaHME ra3oB. 14. | paclio3HaBaHUE ra30B 06OpyIOBAHIEM -
HarpeBaTelIbHBIMU [PUOOpaMu B
COOTBETCTBUU c IIpaBUJIAMH
TEXHUKU O€30MacCHOCTH.
Habmronenue 3a CBOMCTBaMH
HEMETAUIOB MU MX COCIAUHEHUH U

SIBJICHUSIMH, TPOUCXOASIIUMUA C HHUMHU.
Onucanue XMMHUYECKOTO SKCIIEPUMEHTA
C MOMOIIBID €CTECTBEHHOTO (PYyCCKOro
WJIM POJTHOTO) SA3BIKA U A3bIKa XUMUU

Tema 5. O000meHne 3HAHMH MO XMMHMH 32 KypC OCHOBHOM HIKOJIbI. IIoAroTOBKa K rocy1apcTBeHHOl UTOrOBOM
arrecrauuu 104.

[lepuomuueckuid 3aKOH H
Ilepuonnyeckas cucreMa
J. WN. MeHnaeneeBa B
CBETE€ TEOPUH CTPOCHUSA
aToMa 24.

Ilepuomuueckuii 3aKOH H©
ITepuoanueckas cucTeMa
XAMHAYECKUX 3JeMeHTOB [I.
. Menpaeneena.
dOu3n4eCcKum CMBICII
MOPSIAKOBOTO HOMEpa

3JIEMEHTa, HOMEPOB MEpPUOIa
Y TpynIibl. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB
DJIEMEHTOB M MX COCIMHCHUI
B IIEpHOJIAX M TpylIax B

CBETE  INPEJCTABICHUM O
CTPOCHUHU aTOMOB
JJIEMEHTOB. 3HaueHue

HepI/IOI[I/ILIeCKOI"O 3aKOHa

[Ipencrabnenne nHGOPMAIMA TI0 TEME
«Ilepnognueckum 3aKOH 5
[lepnomnueckas  cucrema . .
MeHieneeBa B CBETE TEOPUU CTPOCHHUS
aToMay» B BUJIe TaOJIUII, CXEM, OTIOPHOTO
KOHCIICKTA, B TOM YHCIIe c
npuMmeHenneM cpencts UKT.
Brimonnenne TeCTOBBIX 3aJaHUM 110 TeME

Bunsl XUMUYeCKuX | Buubl xumuueckux cBszeit u | [IpeacraBnenne mHDOpMauM IO TeMe
CBsI3EH u THUIIbI | THUIIBI KPUCTAUUIMYECKUX | « BUABI XMMHUYECKUX CBSI3€H W THIIBI
KPUCTAITTMYECKUX PEIIETOK. B3anMoOCBS3b | KPUCTATUIMYECKUX  PEIIETOK. Bzan-
peuieTok. B3auMocBs3b | cTpoeHUs u CBOWCTB | MOCBSI3b CTPOCHUS W CBOMCTB BEIIIECTB)»
CTPOEHHUSI W  CBOWCTB | BEILECTB B BHJE TaONuUIl, CXEM, OIOPHOIO
BCIIICCTB KOHCIIEKTa, B TOM YHUCJI€ C IPUMEHEHUEM
lu. cpeactB UKT.
Brimonnenne TeCTOBBIX 3aJaHUM 110 TeME

Knaccuduxarus Knaccuduxanus [IpencraBnenne uHPOpMAIUU MO TEMe
XUMHUYECKUX  peakIuil | XumMudyeckux peakumii 110 | «Knaccudukarus XUMHUYECKUX
[0 Pa3IM4YHBIM [pH- | Pa3IUUYHBIM MpU3HAKaM | peaklui 7o Pa3IUYHBIM IPU3HAKAM.
3HaKaM. CkopocTb | (uucio u coctaB | CKOpOCTb XUMMYECKMX pEaKIUi» B
XAMUYECKUX  PEAKUHM | pearupyromnmx U | BHAC  TaOJMIL, CXEM, OIIOPHOT'O
l4. oOpasyronmxcs BEIIECTB; | KOHCIIEKTa, B TOM YHUCJE C MNpPUMEHE-

Hajnuuyue rpaHulbl pasngena | Huem cpencts UKT.

¢da3; TeroBoi  3(¢eKT; | BeimosHEeHnEe TECTOBBIX 3aJaHUM IO TEME

U3MCHEHHE CTCIICHEH

OKHCJICHUS aTOMOB,;

HCIIOJIb30BaHHE Ka-

TAJIN3aTOpa;  HaIpaBJICHUE

MIPOTEKAHMUS ). CkopocTb

XAMUYECKUX  pEakiuid H

(baKTOpBI, BIUSAIONINE HA HEE
Jncconuanus DIIEKTPOTUTHYECKAS
3JICKTPOJIUTOB B BOJAHBIX | JTMCCOLMAIIMS KHUCJIOT,
pacTBOpax. HNonnsle | ocHOoBaHuM, cosned. MoHHbIE
ypaBHEHUS peakiuu l4. | ypaBHEHUS. Vcnosus

MIPOTEKAHUS peakuui

oOMeHa /10 KOHIIa

OKHUCIIUTETBHO-

OKUCITUTEILHO-




BOCCTAaHOBUTEJIbHBIC BOCCTAaHOBUTEIILHBIC
peakuuu 1u. peaxkuum. Okucnurelnb,
BOCCTaHOBUTEIIh
Knaccuduxanus u | Ilpoctsie u cnoxuble | [IpencraBienue nHbOpMaAIUU IO TEME
CBOMCTBA Heop- | BemiecTBa.  Metamel u | «Knaccudukanus u CBOMCTBA
raHUYECKUX BEIIECTB | HEMETaJJIbl. CocTaB, | HEOpPraHMYECKUX BEIIECTB» B BHJC
24. KiIaccupukansgs W oOmue | TaOauIl, CXeM, OIMOPHOr0 KOHCIICKTa, B
XUMHYECKHE CBOMCTBAa | TOM 4YHCJIIE C IIPUMEHEHHEM CPEJICTB
okcugmoB W ruApokcuaoB | MKT. BeimogHeHue TECTOBBIX 3aaHUN
(ocHOBaHUH, KUCJIOT, | II0 TeMeE

aM(OTEPHBIX TUAPOKCHJIOB),
cosi B cBeTe T/

TpenuHr-tecTupoBaHue
no Bapuantam [UA
OPOUUIBIX JIET U JIEMO-
BEpCUU 2.

TpeHuHr-TECTUPOBAHUE 10
Bapuantam ['MA mnpouuisix
JIET U JEMOBEPCHUH

Beimonnenue Tecra 3a KypC OCHOBHOH
ITKOJIbI

Ypok YIPaXKHEHUSA
THUNBI PELICHHs 3axad 2
q

HNtoroBass pabora 3a
Kypc XuMuH 9 Kiracca

HTOroBelii ypok poJib
XVMWH B )KU3HMU.
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