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1. Ilnanupyembl pe3yJIbTaThl 0CBOCHUSI Y4eOHOI0 NpeaMeTa.

JINUHOCTHBIMM Pe3yJabTATAMHU HU3Yy4YCHUS IPCAMECTA «XUMHUS SABJISIIOTCS

CIeaAyromue yMCHUA:

o 0CO3HAaBATh €IMHCTBO U LIEJOCTHOCTh OKPYXAIOLIETO MHUPA, BO3MOKHOCTH €ro
MIO3HABAEMOCTH M O0BSICHUMOCTH Ha OCHOBE JIOCTUIKCHUIN HAYKH;

J NMOCTENEeHHO  BBICTPAaUBAaTh  COOCTBEHHOE  IIEJOCTHOE  MHPOBO33PECHHUE!
0CO3HaBaTh IOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa30BaHMIO, B TOM 4YHCIE M B paMKax
CaMOCTOSITENIbHON AEATENbHOCTH BHE LIIKOJIBI;

J OLIEHUBATD XM3HECHHBIE CUTYAIIMH C TOUYKH 3pEeHUs 6€30MacHOT0 00pa3a KU3HU U
COXpaHEHHS 3/I0POBbS;

J OLIEHUBATh SKOJIOTUYECKUN PUCK B3aUMOOTHOIICHUH YeJIOBEKa U MIPUPO/IBI.

o (¢opmupoBaTh  SKOJIOrMYECKOE  MBINUICHHE: YMEHHE OIIEHMBATh  CBOIO
JESATENIbHOCTh M TMOCTYNKHU APYTUX JIIOJEH C TOUYKHU 3PEHUS COXPAHEHHS OKpY)Kalolleh cpenbl -
rapaHTa >KU3HHU ¥ 0JIaromnoayJus Jroer Ha 3emiie.

Taxke JHUYHOCTHBIE pe3yJbTaThl OCBOCHUSA MpeaMeTa «XHUMHUS» OTpPaXKeHbl B
nporpamme Bocnutanuss MbBOY COILL Ne 2.

1. Moayab «KiaroueBblie 001IeIKOJIbHBIE 1€712)

KitoueBble nena — 3TO TJIaBHbIE TPaJWIMOHHBIC OOIICHIKOJbHBIE J€la, B KOTOPBIX
NPUHUMAET ydacThe OOJbllas 4acTh OOYYArOIIMXCs U KOTOpBIE 00S3aTENIbHO IIAaHUPYIOTCS,
TOTOBSITCSI, MPOBOAATCS M AHAIU3UPYIOTCS COBMECTHO II€IarorH4ecKMMH paOOTHUKAMH H
oOy4aromuMucs. 9To He HabOp KaJeHJapHbIX MPa3IHUKOB, OTMEUYAEMBIX B IIKOJIE, 3 KOMILJIEKC
KOJUIEKTUBHBIX ~ TBOPYECKUX J€JI, MHTEPECHBIX W 3HAYMMbIX JUid  OOydarouuxcs,
00BEAMHSIONIMX UX BMECTE C MEIaroruuecKUMH pabOTHUKAMU B €IMHBIN KOJJIEKTHB.

2. Monyab «KitaccHoe pyKOBOICTBO»

OcymecTBisgs paboTy € KJIaccoM, MENarornyeckuii pabOTHHK OpraHu3yeT paboTy c
KOJIJIGKTMBOM KJIacca; WHAMBHIYaJIbHYIO paboTy ¢ OOydYaloOIIMMHUCS BBEPEHHOTO €My KIIacca;
paboTy ¢ yduTensMU-peIMETHUKAMH B JJAHHOM Kjacce; padoTy C POAUTEISIMUA O0YJaIOLTUXCS
WIN X 3aKOHHBIMH MIPEICTaBUTEIISIMU.

3. Moayab «Kypchl BHEYPOUHOI 1eATeIbHOCTH

Bocnutanne Ha 3aHATUSAX ~ HIKOJBHBIX  KYPCOB  BHEYPOUHOM  JI€ATEIHHOCTU
OCYIIIECTBIISIETCS] IPEUMYIIIECTBEHHO Uepes:

-BOBJICUEHHE OOYyYaIOUIUXCSI B HMHTEPECHYI0 U TOJE3HYIO Ui HHUX JIEATEIbHOCTb,
KOTOpask MPEJOCTABUT UM BO3MOXKHOCTb CaMOpPEaJIM30BaThCSA B HEH, MPUOOPECTH COLMATBHO
3HaYMMbIC 3HAHUSA, PA3BUTh B ceOe BaKHbBIC JUISI CBOETO JIMYHOCTHOTO PA3BUTHUS COLUAIBHO
3HaYMMBbI€ OTHOIICHHUS, TOJYYUTh OIBIT yYacTUsl B COL[MATIBHO 3HAUUMBIX JIEJIaxX;

-popMupoBaHuEe B KpYXKKaxX, CEKIMAX, KIyOax, CTyIUsAX MU T.II. JETCKO-B3POCIBIX
0OIIIHOCTEH, KOTOPBIE MOTJIM Obl OOBEAMHATH OOYYAIONIUXCS M TMEAArormuyecKuX paOOTHHKOB
O0UIMMU MTO3UTUBHBIMU AMOLIUSIMH U JIOBEPUTEIbHBIMU OTHOUICHUSMHU
APYTK APYTY;

-CO3/IJaHUE B JIETCKUX OOBEAMHEHUSAX TPAAMIIMM, 3aJAlONINX X YICHAM OIpEeeICHHbIE
COLIMAJIBHO 3HAYUMBIE (POPMBI TOBEICHUS;

-TIOIJICPKKY B JIETCKUX O0BEIMHEHUAX OOYUAIOIIMXCS C SIPKO BBIPAXKEHHOM JHIEPCKOM
NO3MILIMEN U YCTAaHOBKOW Ha COXpPaHEHUE U MOJJep KaHNe HAKOIICHHBIX COIMAIbHO 3HAYMMBIX



TpaauLIHL;

-IIOOMIPCHUC TNCAArOrM4CCKUMHN pa6OTHI/IKaMI/I AJCTCKUX MWHUIOUATUB WU JCTCKOI'O
CaMOYyIIpaBJICHUA.

4. Moayab «CamoynpaBJieHHe»

[lonnepkka JAETCKOrOo CcaMOYNpaBlI€HUS B ULIKOJIE TIOMOTaeT IeIaroru4ecKUM
pabOTHUKAM  BOCHUTBHIBATH B  OOY4YalOIIMXCS  MHHUIMATUBHOCTb, CAMOCTOSTEIHHOCTD,
OTBETCTBEHHOCTB, TPYIOJIOOWE, YYBCTBO COOCTBEHHOTO IOCTOMHCTBA, a OOYyYaIOIMIUMCS —
MpEaAOCTaBIACT MIMPOKHUEC BO3MOKHOCTU JIA CAMOBBIPAXKCHUA U CaMOpCain3alnu. 910 TO, 4TO
TOTOBUT X K B3pOCIION JKU3HU. [Tockonbky  oOydaroUMCs MIIQAIINX U
MOAPOCTKOBLIX KJIACCOB HC BCCTJa yAACTCA CaMOCTOATCIIBHO OPraHnu30BaTh CBOKO ACATCIIBHOCTD,
JETCKOE CaMOYIPaBIICHWE MHOTAA W Ha BpeMs MOXET TPaHCPOPMHUPOBATHCS (IIOCPEICTBOM
BBeJIeHUS (DYHKIIMU MeJarora-Kyparopa) B IETCKO-B3pOCIOE CaMOYTIPaBIICHHE.

5. Moayas «IIpodgopueHTanus»

CoBMecTHast  J1€ATENbHOCTh IEIarOTMYECKHX pPaOOTHUKOB M  0OYyYaroIIUXCS MO
HaIpaBJICHUIO «IIPOPOpUCHTANMI» BKIOYAaeT B ce0s1 mpodeccHoHaIbHOE IPOCBEIICHHE
0o0ydJaronuxcsi; JUarHOCTHKY W KOHCYJbTHPOBAaHHWE MO mpodsemMamM NpodOpHUECHTAINH,
OpraHm3aIyio NpodecCUOHATBHBIX MPo0 oOydaromuxcs. 3ajada COBMECTHOW NESTEIbHOCTH
He1arornyeckoro paboTHUKA U 00ydaIoLIerocs — NOArOTOBUTh 00YYarOIIErocsi K OCO3HAHHOMY
BBIOOpY cBoel Oyaymied mpodeccuoHanbHO nesitensHocTH. Co3naBasi nMpodOpUeHTAMOHHO
3HaYMMBbIe TMPOOJIEMHBIE CHUTyaluu, (OPMHUPYIOLIHME TOTOBHOCTh OOYYaIOLIETOCs K BBIOODY,

NeIarOrMYecKiii pabOTHUK aKTyaJH3UpyeT ero MpogecCHoHaIbHOe caMmooIIpeieNieHue,
TIO3UTHUBHBIN B3TJISIT Ha TPYAB TOCTUHAYCTPHAIHLHOM MHpPE, OXBaTHIBAFOIIUIA
HE TOJILKO npoeCCHOHATBHYIO, HO M BHENPO(PECCHOHATIBHYIO COCTaBIISIONIAE TaKOH
NEeSITETTHHOCTH.

6. Monyas «Padota ¢ poaureasiMmm»

PaGota ¢ poauTens MM WIM  3aKOHHBIMH  NPEACTABUTEISIMH  O0YyYaroIuXcs
OCyLIECTBIsICTCS [uig  Oojee A(PQPEKTUBHOTO JOCTHKEHHS LEIW BOCIHUTAHUSA, KOTOPOE
o0ecrieynBaeTcsl COTIACOBAaHMEM IMO3MIMIA CEMBH M IIKOJBI B JaHHOM Bormpoce. Pabora c
POAMTENSAMH  WIM  3aKOHHBIMH  TIPEJICTABUTEISIMH  OOYYAIOIIMXCS  OCYIIECTBIIIETCS B
paMKax CIEAYIOINX BUIOB U GOPM AEATETHHOCTH:

7. Monyab «CoumajibHO-IICUX0JIOTHYECKOe CONPOBOKICHHUE»

CounanpHO-TICUXOJIOTHYECKOE COMPOBOXKACHNE OPHEHTHPOBAHO KaK HA YUYaIIUXCS U UX
poauTenei, Tak ¥ Ha MENaroroB, U UX COLUAIbHO-TICUXOJIOTUYECKYI0 HOJAEpKKY. Llenbro
NESITeIbHOCTH  SBISICTCA: COLMATBHO-TICUXOJIOTHYECKOE CONPOBOXACHUE, JUYHOCTHAS M
colLlMaJIbHAs alanTanus o0yJaromuxcs B Ipolecce 00y4eHus B IIKOJIE.

8. Moayas «Mosi Poguna

CoOTBeTCTBYEeT NATPUOTUUYECKOMY, TIPaXJAAHCKOMY M TPYAOBOMY BOCIHUTAHUIO U
IpEAIoaracT OpPraHU3alMI0 JEATEIBHOCTH MO M3YYEHHIO HAIMOHAIBHBIX TpaIuLui,
STHUYECKUX KYJIbTYp, ACATEIBHOCTH JETCKHX OOIIECTBEHHBIX OpraHM3alfii, BOCIUTAHUE
TI00BU K POJHOMY Kparo, MAaTPHOTHYECKUX W TPAXKIAHCKHX UYYBCTB, y4acTHE B YIPaBICHUH
BOCIIUTATEILHBIM IPOLECCOM WICHOB JETCKOTO CAMOYIPABICHHS, OPTaHU3aMI0 TPYIOBOH M
npoOPUEHTAIIIOHHOHN JAEATENbHOCTH 00yJaeMbIX, BOCIIUTAHUE TPYIOIIO0US, KYIbTYphl TpYAa,
HKOHOMHUYECKOE MPOCBEIEHHE MTOJIPOCTKOB.

9. MoayJb «3a 310poBbIii 00pa3 ;KU3HN»
CootBeTcTBYeT (DU3MYECKOMY U  HKOJOTHUECKOMY BOCIHUTAHUIO yYaIIUXCS U



IpeanoyiaraeT OpPraHU3aIMI0  MPUPOJOCO000pA3HON  NEATENBHOCTH, (OPMUPOBAHUE Y
yyYalxcss [EHHOCTHOTO OTHOIICHUS K TMPUPOAE, TIOASIM UM COOCTBEHHOMY 3/JI0POBBIO,
COXpaHEHHE M YKpEIUICHHE HPAaBCTBEHHOTO, TIICUXUYECKOTO0 H (DU3MYECKOTO 3I0POBBS,
dbopMHpOBaHHE OCHOB O€30MAaCHOCTH, BOCIHTAaHUE CIIOCOOHOCTH BBITYCKHUKA IITKOJIBI
OCO3HAHHO BECTH 3/I0POBBIA 00pa3 JKW3HU, 3aHUMATHCS (DU3MUECKHM COBEPIICHCTBOBAHUEM,
OpraHu3aIys ACITEIHHOCTU MO (OPMHUPOBAHHIO 3I0POBOTO 00pa3a KU3HU, IO MPOQPUITAKTHKE
YIIOTPEOJICHHSI TICHXOAKTUBHBIX BEUIECTB, OPraHU3aIUs TYPUCTHUECKOW, CIOPTHBHOM padoTHI,
BOCIIMTAHWE TAPMOHUYHO Pa3BUTOM JINYHOCTH).

MeTanpeaMeTHbIMH Pe3yJabTaTAMM U3YUYCHUS Kypca «XUMHUSD) SIBISETCS

dbopMupoBaHne yHUBEpCaIbHBIX YueOHbIX AeiicTuii (Y'Y ]).

Pezynamuenvie YY/I:

CaMOCTOATENIbHO OOHapyXuBaTh W (OPMYIHPOBATh yUEOHYIO MPOOJIEMy, ONPENeIsITh
[eNTb YIeOHOH NesITeTbHOCTH, BEPCHH PEUICHUs MPOOJIEMbI, OCO3HABAaTh KOHEYHBIN pe3yJbTar,
BHIOMpATh M3 TIPEIJIOKEHHBIX W MCKaTh CaMOCTOSATENBHO CPEJICTBA JIOCTHKCHUS NN,
COCTaBJIATh (MHAMBUAYAJIbHO WJIM B TpYNIE) IJIaH peIIeHus Nmpobiemsl; padoTas Mo IUiaHy,
CBCPATH CBOU I[eﬁCTBPIH C LCJIBIO U, IIPU HCOGXOIII/IMOCTI/I, HUCTIPABJIATDH OI_HI/I6KI/I CaM BbIABUTI'aThb
CaMOCTOATCIIbHO; B JUAJIOIC C YUYUTCJICM COBCPHICHCTBOBATH CAMOCTOATCIBHO BpraGOTaHHBIC
KPUTEPHUU OIICHKH.

oOHapyXuBaeT u GOpMYIUPYyeT yaeOHYIO TPoOIEMY MOJT PYKOBOJICTBOM YUHTEIIS,

CTaBHT IIeNIb JICATEIILHOCTH Ha OCHOBE ITOCTABJICHHOW MPOOJIEMBI M Mpeiaraet
HECKOJIBKO CITOCOOOB €€ JTOCTHKEHHS,

CaMOCTOSITEITFHO aHAJTU3UPYET YCIOBHS JOCTHKEHUS 1IeTTH Ha OCHOBE yUETA BBIICIICHHBIX
YYUTENIEM OPUEHTHPOB JICHCTBUS B HOBOM YU€OHOM MaTepuae;

IJIAHUPYET PECYPCHI 1A JOCTIKECHUS LEIIH;

Ha3bIBA€T TPYAHOCTH, C KOTOPBIMHU CTOJIKHYJCSA IPU PEUICHUU 3a4a4d, U Ipeaiaract
NyTH UX MPEooIeHUs/ n30eraHus B JalbHEHIIEeH 1esITeTbHOCTH.

BbINYyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCS:

CaMOCTOSITeTbHO CTaBUTh HOBBIE ydeOHbIC menH W 3amadd. CaMOCTOSITEIbHO CTPOHTH
KM3HEHHBIC IUIAHBI BO BPEMEHHON NEpCIEKTHBE. NPU IUIAHUPOBAHWU JOCTIDKEHHS LeNei
CaMOCTOATENIFHO M aJIeKBaTHO YYHMTHIBAaTh YCJOBUS M CPEACTBA MX IOCTHXKEHUS. BbInensaTs
IbTEPHATUBHBIE CHOCOOBI JOCTHKEHUS IIeTM M BbIOMpaTh HambOosee 3((EeKTUBHBIA CIOCOO.
AJIeKBaTHO OLIEHMBATh CBOM BO3MOXKHOCTH JOCTIKCHHS LIEIHU ONPEACIEHHON CIONKHOCTH B
pa3IMyHbIX c(epax caMOCTOATEIbHOMN e TeTbHOCTH.

Ho3naseamenvnoie YY/[:

o . QHAJIM3UPOBATh, CPaBHUBATH, KJIACCHPUIMPOBaTh W 0000marh ¢GakTel U
SIBJICHUS. BBISBIISITH IPUYHUHBI M CIICACTBUS MPOCTHIX SBJICHUIA.

o OCYILeCTBJSATH CPaBHEHUE, KIAacCU(UKAIMIO, CAMOCTOSTEILHO  BBIOMpas
OCHOBaHUS U KPUTEPUU TSl YKa3aHHBIX JIOTUYECKUX OTNEPALINNL;

o CTPOMTH JIOTHYECKOE pACCYKIEHHUE, BKIIOYAIOINIEC YCTAHOBJICHHE NPUYHHHO-
CIIECTBCHHBIX CBSA3CH.



o co31aBaThb CXEMATHUYCCKUEC MOOCIn C BBIJCJICHUEM CYHICCTBCHHBIX
XapaKTEePUCTUK OOBEKTA.

o COCTABJIATDH TC3UCHI, PA3JIMNYHBIC BUIBI ITIJIAHOB (HpOCTLIX, CJIOXKHBIX U T.H.).

o npeodpa3oBpIBATh MHGOPMAIIMIO U3 OJHOTO BHJIA B APYro (TabiuIly B TEKCT U
np.).

. yMeTh  ONpENeIsITh BO3MOXHBIE HCTOYHHKM  HEOOXOIMMBIX  CBEICHHI,

IPOM3BOIUTH MOMCK UH(OPMAIINU, aHATHU3UPOBATh U OLIEHUBATH €€ TOCTOBEPHOCTD

J OCYILECTBIISICT PACIIMPEHHBIN MOMCK MH(POPMAIIUK C MCIIOJIB30BAaHUEM PECYpPCOB
6ubmmorek u Mutepuera;

J CUMTBHIBaCT HMH(OPMALIMIO, TMPEJICTABICHHYI0 C HCIOJIb30BAaHHEM paHee
HEHM3BECTHBIX 3HAKOB (CHMBOJIOB) IIPH HATMYUN HCTOYHUKA, COJCPIKAIIETO X TOJIKOBAHHE;

o CO3/a€T MOJIEJIM U CXEMBI AJIS PELEHUS 3a1ay;

o IEPEeBOJUT CIIOKHYIO IO COCTaBy HHGPOpMalMI0 U3 TIpadUuecKkoro Win
CHUMBOJIBHOT'O MPE/ICTaBIECHUS B TEKCT U HA000POT;

o YCTAQHAaBJIMBAE€T B3aMMOCBS3b OIMCAHHBIX B TEKCT€ COOBITHH, SBIICHU,
IIPOLIECCOB;

o y4acTBYET B  IPOEKTHO- HCCIEIOBATENIbCKONM  JAEATEIbHOCTU.  NPOBOJIUT

HaOJIOIGHNE M SKCIIEPUMEHT IOJ PYKOBOJCTBOM YYHTENs. OCYIIECTBIISET BBIOOp Hamboiee
3¢ (EKTHBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI;

J JIaeT OIpeJieNIeHUe MOHITHUSAM, YCTAaHABIMBAET IPUIMHHO-CIIEICTBECHHBIE CBS3H;

J 000011aeT TOHATHS — OCYLIECTBISET JIOTHYECKYIO OIEpaluio Iepexoja OT
BUJIOBBIX TPH3HAKOB K POJAOBOMY IMOHSTHIO, OT MOHITHS C MEHBIIUM OOBEMOM K TIOHSITHIO C
0ONBIINM 00BEMOM;

J OCYILECTBIISICT CpPAaBHEHHE, CEpUAIMIO M KIACCU(PHUKAIMIO, CaMOCTOATEIbHO
BHIOMpAsi OCHOBAHUS Y KPUTEPUH JIJTSl YKa3aHHBIX JIOTHUECKUX OTEePAIIni;

. CTPOHUT KJACCHU()UKANMIO HAa OCHOBE TUXOTOMHYECKOTO JeleHUs (Ha OCHOBE
OTPHIIaHUS). CTPOUT JIOTHUECKOE PACCYXJICHUE, BKIIOYAIOIIEE YCTAaHOBJICHHEC NPUIHMHHO-
CIIEACTBEHHEIX CBS3€EH;

o OOBSICHSIET SBJICHUS, TPOLIECCHl, CBSI3M M OTHOIICHMS, BBISBISIEMBIE B XOJ€
UCCJIEIOBaHMS;
o 3HAeT OCHOBBI YCBAaMBAIOIIETO YTCHUS YMEET CTPYKTYPUPOBATH TEKCTHI (BBIIEISICT

TJIaBHOC U BTOPOCTCIICHHOC, TJIABHYHO HACKHO TCKCTA, BBICTPAUBACT IIOCJICIOBATCIILHOCTD
OMMCHIBAEMBIX COOBITHII), 3HAET OCHOBbI O3HAKOMHUTEJIBHOI'O UTEHHS; IOCJIEI0BATEILHOCTD
OIMCHIBAEMBIX COOBITUI) - CTAaBUTh MPOOIEMY, apryMEHTUPOBATh €€ aKTyaJIbHOCTb.

o CaMOCTOSITENIbHO TPOBOJUTH MCCIEIOBAaHWE Ha OCHOBE NPUMEHEHHUS METOOB
HaAOJIO/IEHUS ¥ SKCTIIEPUMEHTA,

Kommynukaruubie YV /I:

CaMoCTOSATEIbHO OpPraHHU30BBIBATH Y4eOHOE B3aUMOJICHCTBUE B Ipynne (OmpeiensiTh
oO11ye e, pacpeesaTh PO, T0OrOBapUBaThCs APYT ¢ APYTOM U T.1.)

o coOroAaeT HOPMbI MMyOJIUYHON PeUr U PeryiaMeHT B MOHOJIOTE U IUCKYCCUU;

o MOJIb3YeTCsl  aJIeKBAaTHBIMU  pPEYEBBIMU  KJIMIIE B MOHOJOre (MyOJIMYyHOM
BBICTYIUICHUH ), AUAJIOTE, TUCKYCCHH;

o bopMynupyeT cOOCTBEHHOE MHEHUE U MO3ULINIO, apTyMEHTUPYET HX;



° KOOPJAMHUPYET CBOIO MO3ULUIO C MO3ULUAMU NApPTHEPOB B COTPYIHUUYECTBE IPU
BBIPaOOTKE 0OIIETO;

o YCTaHABJIIMBAECT U CPAaBHUBAET Pa3HbIE TOYKU 3pPEHHMs, NPEXKIEC YeM NPUHUMATH
pelieHusi ¥ JenarTh BBIOOp; CIHOPUT M OTCTaWBacT CBOIO MO3UIMIO HE BPAXKICOHBIM LIS
OTITIOHEHTOB 00Pa30M;

° OCYLIECTBIISICT B3aMMHBIM KOHTPOJb M  OKa3blBAET B  COTPYIHHUYECTBE
HEOOXOJMMYI0 B3aUMOIIOMOIIb. OPTaHM30BBIBACT M IUIAHUPYET YYEeOHOE COTPYIHHUYECTBO C
YUUTEIIEM U CBEPCTHUKAMH,

J oIpezieTIsieT e U QYHKIMN Y9aCTHUKOB, CIIOCOOBI B3aUMOJICHCTBHS;
o IJIaHUPYET o0ITHe CrIOCOOBI pabOTHI;
o yMeeT paboTaTh B IpyINIe — YCTAaHABJIMBAET pabodyre OTHOIIEHUS, () (HEKTUBHO

COTPYAHUYAET U CIIOCOOCTBYET MPOAYKTUBHON KOOIIEPAIH;

o UHTEIPUPYETCS B TPYIIY CBEPCTHUKOB U CTPOUT IIPOJYKTUBHOE B3aUMOJECUCTBUE
CO CBEPCTHUKAMHU U B3POCIIBIMH;

o YYUTHIBAET pa3Hble MHEHHS M MHTEpeChl U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULIHIO;

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCS:

- MPOJYKTUBHO pa3peniarb KOH(QIMKTHI Ha OCHOBE y4éTa MHTEPECOB M TO3MLUH BCEX
YYaCTHHUKOB, TIOMCKA M OLIEHKU aJbTEPHATUBHBIX CIOCOOOB pa3peuieHnuss KOHPIUKTOB;

AOTOBAPUBATLCA U MPUXOIUTH K OGH.[CMy PCIICHUIO B COBMECTHOU JACATCIIbHOCTH, B TOM
YUCJIC B CUTyallul CTOJIKHOBCHUSA NHTCPCCOB,

Oparb Ha ce0s WHUIMATABY B OpraHU3alMH COBMECTHOTO JEHCTBHS (I€I0BOE
JTUAEPCTBO);

BJIaJIETh MOHOJIOTUYECKOW W JUAJOTMYecKOil QopmMamMu pedd B COOTBETCTBHUH C
rpaMMaTHYECKUMHU U CHHTAaKCUYECKUMU HOPMaMH POJIHOTO SI3bIKA;

CJICAOBATH MOPAJIBHO-3THYCCKUM W IICUXOJIOTUYCCKHUM IIPUHIUIIAM 06H.[€HI/UI u
COTPpyAHUYCCTBA Ha OCHOBC YBAKUTCIIBHOTO OTHOLICHUSA K HapTHépaM, BHUMAHHUA K JIMYHOCTHU
APyroro, aaCckBaTHOro MCEKIMYHOCTHOTO BOCIIPUATHA, TOTOBHOCTH aACKBATHO pCarupoBaTb Ha
HYKJIbl IPYTHX, B YACTHOCTH OKa3bIBaTh IIOMOILb U DMOLMOHAIBHYIO MOJAEPKKY IMApTHEPAM B
MpoIriecce JOCTHKEHUS 00IIEeH 11eJTM COBMECTHOM JIeITEIbHOCTH;

IIpeaMeTHBLIMHU pe3yJbTATAMHA H3YyYCHUA NpeaMETa ABIAIOTCH

cJieaylone yMeHHUs:
- OCO3HAaHHC POJI BCUICCTB:

- OIPEJENSTh POJIb PA3IIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- OOBSICHATDH POJIb BEUIECTB B HX KPYTOBOPOTE, PACCMOTPEHHE XMMHUYECKHX IPOLIECCOB;

- IPUBOJIUTH IPUMEPBI XMMUUECKHUX IIPOLIECCOB B IPUPOJE;

- HaXOAUTh YEePThl, CBUAETEILCTBYIONINE 00 OOIIMX MPHU3HAKAX XUMHUYECKUX MPOLIECCOB
U UX pa3IMyusIX. UCIIOJIb30BaHNE XMMUUYECKUX 3HAHUN B OBITY;

- OOBSACHATH 3HaYECHUE BEILECTB B KHU3HU U X0O34HCTBE YEIIOBEKA,

OOBSICHATH MUP C TOUKU 3pEHUS XUMUU;

— IEPEYMCIIATh OTINYUTEIbHBIE CBOMCTBA XUMUYECKHUX BELIECTB;



— pa3iau4aTb OCHOBHBIE XHMHYECKHE IPOLIECCHl; - OMNPEIEIsATh OCHOBHBIE KIJIACCHI
HEOPTraHWYECKUX BEILECTB;

- MOHUMATh CMBICJ XUMHUYECKHUX TEPMHUHOB. OBJIaJICHHE OCHOBAaMHU METOJIOB IO3HAHMS,
XapaKTEepPHBIX JJIsl ECTECTBEHHBIX HAYK:

- XapaKTepru30BaTh METOJIbl XUMUYECKOW HAayKH (HaOII0eHNEe, CPABHEHHE, SKCIIEPUMEHT,
U3MEpEHHE) U UX POJIb B O3HAHUU MTPUPOJIBI;

- IPOBOJUTH XUMUYECKHUE OMBITHI U SKCIIEPUMEHTBI U OOBICHITH UX PE3YIbTaThI;

YMEHHE OLIEHUBATh MMOBEJACHNUE YEIIOBEKA C TOUYKHU 3PEHUS XUMHUYECKOH 0€30MacHOCTH 10
OTHOILICHHUIO K YEJIOBEKY U MPUPO/IE;

- WCIONB30BaTh 3HAHUS XUMHUU TPH COOJIOJIEHUU TPABHI HCIOIL30BAHUS OBITOBBIX
XUMUYECKUX MPENnaparos;

- pa3nauyath OMacHbIe U Oe30MacHbIE BEIIECTBA.

PaGouass mporpamma moOCTpoeHa Ha OCHOBE KOHIIEHTPHUUYECKOTO MOAXoAa. ITO
JIOCTUTAETCS IYyTEM BBIWICHEHMS IUJIAKTUYECKOM €IMHMIBI — XHMHYECKOrO 3JIEMEHTa - H
JanbHEHIIeM YCIOKHEHWHM U PACHIMPEHHHM €€: 3/1eCh TaKOBBIMH BBICTYMAIOT (HOPMBI
CylIecTBOBaHMsA (CBOOOJHBIC aTOMBI, NPOCTbIE U CJIOXHBIE BellecTBa). B mporpamme
YUUTBIBACTCS peai3aliisi MeKIpeIMeTHBIX CBs3eil ¢ KypcoM ¢usuku (7 kiacc) u 6uonoruu (6-
7 KJacchl), IZie 1aeTcsl 3HAKOMCTBO CO CTPOEHUEM aToMa, XMMHUYECKON OpraHu3anuei KIeTKH U
mpoiieccaMy 0OMEHa BEIeCTB.

OcHoBHOM ¢opMOii OpraHu3anuM y4eOHOIO Mpolecca SBIACTCS KIACCHO-ypOYHas
cuctemMa. B kauecTBe NOMOJHUTENBHBIX (OPM OpraHu3aluu o0pa3zoBaTENBLHOTO Ipoliecca
UCIIOJIB3YETCSI  CUCTEMa  KOHCYJIbTAMOHHOW  MOINEPKKH, HWHAWBUAYAIBHBIX  3aHATHH,
camocTrosiTeNibHasg padoTa ydaluxcsi C HUCIHOJIb30BAaHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHM.

[Ipeobmanatomieit (HopMoil KOHTPOJIS BBICTYNAIOT MUCHMEHHBIM (CaMOCTOSATEIbHBIC H
KOHTPOJIbHBIE pabOThI) U YCTHBIIN onpoc (cobecejoBaHne), TECTUPOBAHHE.



2. Coaeprkanye y4e0HOro npeaMera « XuMHus».

8 kacce (68 4, 2 4 B Hef1eN110)

B pabouyro nporpaMMmy BHECEHBI CIIEIYIOLINE H3MEHEHHS :
32 cueT 4 4YacoB pe3epBHOrO BpPEMEHM yBenudeHbl TeMbl «llepuoguueckuii 3akoH u
[leproauueckas cucrema xuMmuuyeckux snemeHToB (.M. MenneneeBa u ctpoeHue atomMa» Ha 2
yaca, U «Xumuueckas cBs3b. OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLUMU» Ha 2 yaca, AJs
TOTO YTOOBI, aTh OOJIee MOJTHOE MOHATHE O XUMHUH.

Tabnuia TeMaTHUeCKOro pacipeesieH!s KOJMYECTBa YacoB:

KomanuecrBo yacos DopMbI KOHTPOJIA
Ne P
/I a3/CJIbL, TCMBI [Ipumepnas Pa6ouas
nporpamMmma nporpamMmma
HavannHble TOHATHS M 3aKOHBI Ipaxriyecknx — 3
1. 20 20
XUMHUH KoHTponbHbIX - 1
Baxnelimuve npencraBuTenu
IIpakTnueckux — 3
5 |HEOPraHMYECKHX BEIIECTB. 18 18
" |KonndecTBeHHBIE OTHOIICHHUS B KonTponbHbIX - 1
XUMHH
3 OCHOBHBIC KJIACCHI 10 10 IIpakTuueckux — 1
HEOPraHUYECKUX BEUIECTB
KonTponbHbIX - 1
Ileproauueckuii 3aK0H U
KonTposnbHbIX - 1
4 Ilepuonnueckas cucrema ] 10
" |xummaeckux snemenTon J[..
MenieneeBa u CTpOEHUE aTOMa
XHUMHUYECKast CBA3b. KoHTponbHbIX - 1
5. |OKuCIUTEILHO- 8 10
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
9. |Peseps 4 0
Hroro 68 68

Paznen 1. HayanbHble NOHATUA U 3aKOHBI XUMHUH. (20 yacoB)

Tena u BemecTBa. CBOMCTBA BEIECTB. DTaTOHHBIC (DU3UUECKIE CBONCTBA BEIIECTB.
Marepuana u MatepuaioBecHue. Pojib XUMUHM B )KU3HU COBpEMEHHOT0 001IecTBa. OTHOIIEHNE
o01ecTBa K XUMHH.: XeMopuus u xemohoowus.

Mertoap! uzydenust xumuu. Habmoaenne. DxcriepuMent. MoaenupoBanue. Mojenu
MaTepHualbHbIE U 3HAKOBBIE WJIM CUMBOJIbHBIE.




I'azel. XKuakoctu. TBepasle BemecTBa. B3auMHuble nepexoapl MEXy arperaTHbIMU
COCTOSTHUSIMU BEIIECTBA: BO3TOHKA (CyOIMMaIus) U AecyonuMalius, KOHICHCAIUs U HCIIapeHHe,
KpUCTAJUTU3ALIUS U TIJIABJICHUE.

®usnueckue sABaeHUsA. YUCThIE BENIECTBA U CMECH. | OMOT€HHBIE U TE€TEPOTE€HHBIE CMECH.
Cwmecu ra3zoo0pasHble, )Kuakue, TBepbie. CrocoObl pa3IeNieHrs CMECe: TIeperoHKa uiu
TUCTHUISIMS, OTCTauBaHue, (GUIbTPOBAHUE, KPUCTAIIM3AlIKs, BbIlIapuBanue. Xpomarorpadusi.
[IpumeHeHne 3TUX CocoO0B B JIaOOPATOPHOM MPAKTHKE, Ha MPOU3BOJICTBE U B OBITY.

XUMHYECKHUE JIEMEHTBI. ATOM U MOJIeKybl. [IpocTbie U Cl0KHbIE BeliecTBa. AJIOTPOIHUS
Ha npuMepe kuciiopoaa. OCHOBHBIE NIOJIOKEHUS AaTOMHO-MOJIEKYJIIpHOrO yueHus. MoHsblI.
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

3Haku (CMMBOJIbI) XUMUYECKUX 3JeMeHTOB. MHpopMaIus, KOTOpYyIo HECYT 3HAKU
XUMHYECKHUX JIEMEHTOB. DTUMOJIOTUSI HA3BAHUH HEKOTOPBIX XMMUYECKHUX 351eMeHTOB. [ICXD
.. MenneneeBa: KOpOTKONEPUOAHBIN U JJIMHHONEPUOAHBIN BapuaHThl. [lepuoasl u rpynmsl.
['maBHas u no6ouyHas noarpymnmsl. OTHOCUTENbHAs ATOMHAs Macca.

Xumunyeckue Gpopmyinsl. Unaekcsl u koaddunueHTsl. OTHOCUTENbHAS MOJIEKYIISIpHAs
Macca. MaccoBas 70151 XUMHYECKOT0 3JIEMEeHTa B coeinHeHnn. MHpopmanus, KOTopyto HECYT
XUMHYECKHe (HOPMYIIHIL.

Banentnocts. CTpykTypHBbIe hopMyIbl. XUMUYECKHE FIEMEHTHI C TOCTOSTHHOM 1
NEpPEMEHHOI BaJICHTHOCTHIO. BBIBOA (hopMyIbl coeTMHEHUs 10 BasleHTHOCTH. OnpeaeneHue
BaJICHTHOCTH XMMUYECKOT0 3j1eMeHTa 1o opmyre BemiecTBa. CocTaBieHNe Ha3BaHUIN
COEIMHEHUH, COCTOSIIUX U3 ABYX XMMHUYECKUX HJIEMEHTOB, IO BAJICHTHOCTH. 3aKOH
MIOCTOSIHCTBA COCTABA BELIECTB.

XuMuyecKkue peakiuu. PeareHTsl 1 mpoyKThl peakiuu. [I[pu3Haku XUMUYECKUX pEeaKIHii.
VYcioBus ux NpoTeKaHus U MpekpaiieHus. Peakunn ropenus. K30TepMUUYECKUE U
AHIOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHUsI MacChl BEHIECTB. XUMUYecKue ypaBHeHUs. COCTaBICHHE XUMHUYECKUX
ypaBHeHH. MHpOpMaLus, KOTOPYIO HECET XUMUYECKOEe YpaBHEHHE.

Knaccudukanus XuMHUYeCKHX PEAKIIHiA 10 COCTaBY U YHCIY PEareHTOB M MPOTYKTOB. THUIIBI
XUMHUYECKHX peakiuil. Peakunu coennHenus, pa3noxkeHus, oOMeHa, 3amenienus. Katanuzatopsl
U KaTajus.

JdemoncTpanum.

e Koeknuu MaTepuanoB U U3ACIHUI U3 HUX.

e Mojenu, UCTIOJIb3yeMble Ha ypoKax (hU3UKH, OMOJIOTHH U reorpadum.

e OObeMHBIC U HIAPOCTEPIKHEBBIE MOIETH HEKOTOPHIX XMMUYECKHUX BEILIECTB.

e Moenu KpUCTAUIMUECKUX PELIETOK.

e CoOupanue mpubopa i MOJIy4eHHUs Ta30B U MIPOBEPKA €ro Ha FTePMETUYHOCTb.

e Bosronka cyxoro npaa, ifoga nwin HapTanuHa.

e ArperaTHble COCTOSTHUS BOJIBL.

e PazneneHue IByX HECMENIMBAIOIIUXCS KUAKOCTEN C TOMOIIBIO AETUTEIbHON
BOPOHKH.

e VYcraHoBKa 11 GUIBTPOBAHMS U €T0 padoTa.

e VYcraHOBKA JJIs BHIIAPUBAHUS U €0 padoTa.

e Paznenenue kpacsiero BeuiecTsa (aomacrepa ¢ ITOMOILIbI0 OyMaXKHON
Xpomartorpadumu.
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e Mojenu aJuIOTPONHBIX MOAM(PHUKAIUN YIIIepoaa U Cephl.

e Tloprperst 1.51. Bepuemnyca u J[.W. Menneneesa.

e Kopotkonepuoanslii 1 amuHHONEproaHbIA BapuanThl [ICXO J[.1. Menaeneena.
e KoHCTpyHpOBaHUE MIAPOCTEPKHEBBIX MOJICIICH.

e Amnnapar Kunna.

e PasnoxeHue Omxpomara aMMOHHS.

e BisauMojelcTBUE COIIHON KUCIOTHI C IUHKOM.

e [lonydyenue ruppokcuaa Meau (2) U €ro paziokeHUe IpU HarpEBaHUU.

JlabopaTopHble ONBITHI.

1. Os3HakoMIIEHHE C KOJIIEKIUEH JIabopaTOPHOU TOCY/IbI.
[TpoBepka mpubopa 1Jis MOJIy4IeHHUs Ta30B HA TePMETUIHOCTD.
[IpuroroBneHue reTeporeHHON cMeCH MOPOIIKOB CEPhI U JKeJe3a U UX Pa3fesieHHeE.
B3aumopeiicTBie pacTBOpOB XJIOpUAa HATPUsI U HUTpaTa cepedpa.
[Tomydyenue runpoxrcuaa Meau (2) U €ro B3auMOJICHCTBHE C CEPHOM KHUCITOTOM.
B3anmoneiicTBre pactBopa colibl ¢ KUCIOTOM.
[TpoBepka 3akOHa COXPAHEHHUS MACChl BELIECTB HA MIPUMeEpPE B3aUMOACHCTBUS
HIEJIOYN U KUCIIOTHI.

Nk wd

Paznoxenne nepokcuia BOJOpoa ¢ IOMOIIBIO OKCHJIA MapraHua (4).
3aMeILEeHUE JKEeNe30M MEIU B MEHOM KYIIOpOCe.

IIpakTyeckue padoThl.
1. 3HakoMcTBO C 1abopaTopHBIM 000pyaoBanueM. [IpaBuiia TexHUKH 0€30MMaCHOCTH TIPH
pabote B kabuHeTe XuMuH. HexoTopbie BUABI paboT.
2. AHanm3 NoYBBblI.

Pa3nes 2. BaskHelilmme npeacTaBuTe/ Il HEOPraHU4ecKuX BemecTs. KonyecrBeHHbIE
oTHomeHus B xumum. (18 yacon)

CocraB Bo3nyxa. [lonsTre 00 00beMHOM 7071€ KOMIIOHEHTa IPUPOAHOM ra30BoOil cMecH —
Bo3nyxa. Pacuer o6beMa KOMIIOHEHTA ra30BOM CMECH T10 €ro 00beMHOH 710J1€ M1 HA000POT.

Kucnoposa. O3on. [Tonyuenne kuciaopoaa. CoObupanue u pacro3HaBaHHUE KHCIOPO/Ia.
XUMHYEeCKHE CBOWCTBA KMCIOPO/Ia: B3aUMOJIEICTBIE ¢ METalJIaMH, HEMETalIaMU U CJIOKHBIMU
BeulectBami. [Ipumenenue kucnopoaa. KpyroBopot kucioposa B mpupo/ie.

Oxcunpl. OO6pa3zoBaHMe Ha3BaHUM OKCHIOB 10 UX popmynam. CoctaBieHue Gopmyn
OKCHJIOB 110 Ha3BaHUsAM. [IpencTaBuTeny OKCHIOB: BOJA, YIIIEKUCIIBIH ra3, HerameHast U3BecTh.

Bonopoa B mpupoae. duznueckne 1 XUMUYECKHE CBOMCTBA BOAOPO/A, Er0 MOJIYYEHUE U
pUMEHEHHE.

Kucnortsl, ux coctas u knaccudukanys. Uuruburopsl. Tabnuua pactBopumoctu. ComnsiHast
U cepHasi KUCJIOThI, UX CBOWCTBA U MPUMEHEHHUE.

Coun, UX cocTaB M Ha3BaHUs. PacTBopumocTs coiieid B Boze. [IpeacraBurenu coneil:
XJIOpU HaTpus, KapOoHAT HaTpusl, pocdaT KaabITusl.
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[Tocrostnnas ABoraapo. KonuuectBo Bemectsa. Monb. MonsipHas macca. KpaTHbie
€IMHUILBI U3MEPEHUSI KOJTUYECTBA BEUIECTBA — MUJUIUMOJIb U KUJIOMOJIb, MUJUIUMOJISIpHAS U
KHJIOMOJISIPHAsI MacChl BEILIECTB.

PacueTsl ¢ CNONB30BAHNEM MOHATHH «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAs MACCAY,
«IOCTOsIHHAsE ABOragpo».

3akoH ABoraapo. MomsipHbIi 00beM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTh
OJIHOTO ra3a 1o Apyromy.

. Kpatnble equHUIBI U3MEPEHUS KOJIUYECTBA BEIIECTBA —MUJLTUMOJISIPHBIN U
KUJIOMOJISIPHBIN 0ObEMBI Ta30B.

Pacuersl ¢ ucnionp30BaHNEM OHATHI «KOJMYECTBO BEUIECTBA», «MOJISIPHASI Maccay,
«MOJISIPHBIN 00bEM T'a30B», «IUCIO ABOTAIPOY.

I'unpocdepa. KpyroBopoT Bojabl B ipupojie. Pu3ndeckue U XUMUYECKUE CBOMCTBA BOJIBI:
B3alMOJICUCTBUE C OKCUIAMHU.

OcHoBaHus, UX cOCTaB. PacTBOpUMOCTh OCHOBaHM B BoJie. I3MeHEeHME OKpacKu
WHJUKATOPOB B 1IeJIOYHOU cpeae. [IpencraBureny menodeil: THAPOKCUIbI HATPUS, Kalus U
KaJIbLIMSL.

PactBopurens u pactBopeHHOE BemecTBo. PactBopsl. PactBopenue. ['maparsl. MaccoBas
JI0JISI PACTBOPEHHOTO BEIIECTBA. PacyeTsl, CBSI3aHHBIE C HCIIOJIb30BAaHUEM MOHATUS »MaCCOBast
JI0JIs1 PACTBOPEHHOT'O BEIIECTBAY.

JdemoncTpanum.
e [lonydeHue kuciaopoaa pa3noKeHUEM NIEPMaHTaHaTa Kajaus U MepPoKCrIa
BOZIOpO/IA.
e (CobOupaHue METOJIOM BBITECHEHHS BO3/1yXa U BOJIBI.
e Pacno3HaBaHue Kuciopoaa.
e [‘opeHue maruums, sxemnesa, yris cepsl U pochopa B KUCITOpOJIE.
e KoJuieknusa oKCUIOB.
o Tlonydyenwue, coOupaHue, pacrno3HaBaHUE BOAOPOIA.
e ['openue Bogopoa.
e BsaunmoaeiicTBre BOAOpOJA C OKCHIOM MEIM.
e Kouneknus MUHEpaIbHbBIX KACIIOT.
e [IpaBuio pa30aBieHUs] CEPHON KUCIIOTHI.
e Komieknusa conen.
e Tabnuia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT M COJICH B BOJIE.
e HekoTopble MeTalIbl, HEMETAIIBI U COEIMHEHUSI KOJTUYECTBOM BEIIECTBA B 1 MOJIb.

o KoJuiekusa OCHOBaHUM.

JlaGopaTopHble ONBITHI.
10. IIoMyTHEHME N3BECTKOBOM BOJBI IPU NPOIYCKAHUU YTIIEKUCIIOrO Irasa.
11. IomydyeHnue BOAOpOIa B3aUMOACHCTBUEM LIMHKA U COJISTHON KUCIIOTHI.
12. Pacno3HaBaHue KUCIOT HHAUKATOPAMH.
13. M3MeHeHue OKpacKu MHIUKATOPOB B IIEIOUHOM CpEJIe.
14. O3HakomIIeHHE C MpenapaTaMy JOMAIIHENW WM IIKOJIbHON alTeUKH — pacCTBOpaMU
MepoKCcHuaa BOJOPOa, CIUPTOBOM HACTOMKH MOJ1a M HAILIATBIPHOTO CIIUPTA.
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IIpakTyeckue padoThl.
3. Tlomyuyenue, cobupaHue U pacro3HaBaHUE KHCIOPOA.
4. Tlomyuenue, coOupaHue U pacrio3HaBaHHUE BOJIOPO/IA.
5. IlpuroroBneHue pacTBOPOB COJIEN C UX 3aJJaHHOM MAacCOBOM JOJICH.

Pa3znes 3. OcHOBHBIE KJIACCHI HEOPraHuYecKux coeqnnenni. (10 yacon)

O06o0mIeHne cBefieHni 00 OKCHUIaX, UX KiacCu(UKaIuy, Ha3BaHUAX U cBorCTBaX. CriocoObl
MOJYYEHHS] OKCHJIOB.

OcHoBanusl, UX K1accuuKaIys, Ha3BaHMs U CBOMCTBa. B3aumoielicTBIE C KUCIOTaMH,
KHCJIOTHBIMHU OKCHJAMU M COJIsIMU. Pa3nokeHne HepacTBOPUMBIX OCHOBaHMM. CrtoCOOBI
MOJTY4YEeHHUS] OCHOBAHUH.

Kucnotsl, ux knaccudukaius u Ha3BaHusa. OOIIMe XUMUYECKHE CBOMCTBA KHCIIOT.
B3anmoneiicTBre KUCIOT ¢ METAJTIAMH. DJIEKTPOXUMHUYECKUAN psii HAPSKEHU METaJIOB.
BzauMmoneiicTBue KHCIOT ¢ OKCHAaMU MeTaI0B. B3auMoaeCcTBIE KMCIOT C OCHOBAHUSIMU —
peakius HelTpanuzauuu. BzaumopaenicTBue Kucaor ¢ consiMu. [lomyueHne 6ecKUCIOPOIHBIX U
KUCJIOPOACOAECPKALINX KUCIIOT.

Counn, ux kiaccudukaiys u cBoiicTBa. BzanmoneiictBue coseii ¢ MeranaamMu, 0COOEHHOCTH
3TUX peakiuid. B3anmoneicTBue coiei ¢ COIsIMH.

['eneTnueckue psapl MeTaa 1 HeMeTtaiia. ['eHeTnueckas CBsi3b MEXKy KilacCaMu
HEOPraHUYECKUX BELIECTB.

JlaGopaTopHble ONBITHI.
15. BzaumoaeiicTBue okcuaa Kaablus ¢ BOJOM.
16. ITomyTHEHHE U3BECTKOBOM BOJIBI.
17. Peakiusi HeHTpau3anuu.
18. Ilony4yenue ruapokcuaa Meau (2) U ero B3aMMOAEUCTBUE € KUCITIOTO.
19. Paznoxenue ruapokcuaa Meau (2) mpu HarpeBaHUH.
20. B3aumopgeiicTBrue KUCIOT ¢ METAJJIAMHU.
21. B3aumoaenicTBrEe KHUCIOT C COJIIMU.
22. O3HaKOMJIEHHUE C KOJUIEKIIUEHN COJIeH.
23. B3aumogaeiicTBue cynbhaTta Meau (2) ¢ Kene3oM.
24. BzauMogeicTBUE COJIeH C COJISIMU.
25. I'eneTnueckast CBI3b Ha PUMEPE COEINHEHUN MENIH.

IIpakTnyeckune padoThbl.
6. Pemienue skcepuMeHTAIBHBIX 3a/1a4.

Pasznea 4. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xumnueckux djiemeHton (113
u [1ICXD) JI.U. MenaesieeBa u crpoenue aroma. (8 yacon)

EcrtecTBeHHbBIE cCEMEICTBA XUMAYECKUX DJIIEMEHTOB: IIEJIOUYHBIE U MIETTOYHO3EMEIDbHBIE
METAJIJIbI, TaJIOTE€HBI, UHEPTHBIC Ta3bl. AM(OTEpPHOCTh. AM(OTEPHBIE OKCHUIIBI U THIPOKCHIBI.
Komruiekcuslie cou.
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Otxpseitue .M. Menneneessim 113 u cozganne um IICXO.

ATOMBI Kak (popMa CyIIeCTBOBaHUS XUMUYECKHUX 3J1eMEeHTOB. OCHOBHBIE CBEICHUS O
CTPOCHUU aTOMOB. J[0Ka3aTeIbCTBA CI0KHOCTU CTpoeHust aToMoB. OnbIThl Pesepdopra.
[InaneTapHas MOJIETIb CTPOCHHS ATOMOB.

CocTaB aTOMHBIX SIJIep: MPOTOHBI, HEUTPOHBL. OTHOCUTEIBHAS ATOMHAsA Macca. B3auMocBsi3b
MOHATUH IPOTOHY, KHEUTPOH», KOTHOCUTEIIbHASI aTOMHAsI MACCa».

MukpomMup. DIEKTPOHBI. CTPOEHUE AIEKTPOHHBIX YPOBHEN aTOMOB XUMHUYECKHUX JIEMEHTOB

NoNe 1-20. [TonsiTue 0 3aBEPIIECHHOM 3JIEKTPOHHOM YPOBHE.

N3oronsl. dusnueckuii cMpica cumBoauky [leproaudeckoii cuctemsl. CoBpeMeHHas
dopmymuposka [13. i3MeHeHHs CBOMCTB 3JIEMEHTOB B MIEPHOAAX M IPYIIax, KakK QyHKIHS
CTPOCHUS IEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTeprucTHKA AJIEMEHTa-MeTaslla v 3JIEMEHTa-HeMeTasuia no ux nojoxeHuto B [ICXD
J.1. Menneneena.

JdemoncTpanum.
e Paznuunsie popmbl Tabmmn I1C.
e MoaenupoBanue noctpoenus [1C JI,1A. Menneneena.
e Mojenau aTOMOB XUMUYECKUX JICMEHTOB.

e Mojenu aTOMOB 3J1IeMeHTOB | — 3 mepuoa0B.

JlaGopaTopHble ONBITHI.
26. [lomyuenne aMm(pOTEpPHOTO TUAPOKCHA U UCCIIEIOBAHUE €T0 CBOMCTB.

Pa3nen 5. Xumuueckas cBsi3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHBIE peakiun. (10 yacos)

Honnast xumuueckast cBsi3b. MloHbI, 00pa3oBaHHbIE aTOMAMU METAJIJIOB U HEMETAJLIOB.
Cxembl 00pa3oBaHMsl HOHHOU CBSI3U JUIsl OMHAPHBIX coeuHeHu. FIOHHBIE KpUCTAJUTHYECKUE
pemeTku U pU3nYecKre CBOWCTBA BEIIECTB C 3TUM TUIIOM perieTku. [ToHsTue o popMynbHOMA
€JIMHUIIE BEIIEeCTBA.

KoBanenTHast xumMuyeckast CBs3b. DJIEKTPOHHBIE U CTPYKTypHBIE popmyIbl. KoBageHTHas
HeroJsipHast cBsA3b. CxeMbl 00pa30BaHUs KOBAJIEHTHON CBSI3U JUIsl OMHAPHBIX COCTUHECHUH.
MonexyJsipHbIE U aTOMHBIE KPUCTAJUIMYECKUE PELIETKH, U CBOWCTBA BEILECTB C OTUM THUIIOM
PELIETOK.

DIIEKTPOOTPULIATENBHOCTD. Psij anekTpooTpuiiatenbHocT. KoBaneHTHas moispHas
XUMHUYecKast cBs3b. CxemMbl 00pa30BaHMsI KOBAJIEHTHOM MOJIIPHON CBSA3H JIJIsl OMHAPHBIX
coeuHeHu. MoneKymsipHble 1 aTOMHbIE KPUCTAJUIMYECKUE PEIIETKH, CBOWCTBA BEUIECTB C ATUM
TUIIOM PEIIETOK.

Meraminueckasi XUMUYECKas CBsSI3b U METAJUITMUECKask KpUcTaJuInueckas pemierka. CBoicTBa
BEILECTB C TUM THUIIOM peleToK. Enunas npupoaa XUMHYECKHUX CBS3EH.

Crenenb okucienus. CpaBHEHHE CTENIEHEN OKUCIEHUS U BajleHTHOCTH. [IpaBuia pacuera
CTETIEHU OKUCIICHUS 0 (GOPMYIIaM XUMUYECKUX COCTUHEHHIH.

OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE pcaKknuu. OHpC,Z[eJIeHI/IC CTEIIEHEN OKHUCIICHUS JJISL
3JIEMEHTOB, 00pa3yIOIIUX BEIECTBA pPa3HbIX Ki1accoB. Peakiiy noHHOro oOMeHa u
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakiiny. CocTaBlieHue ypaBHEHUI OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUi METOJOM AJIEKTPOHHOIO OaiaHca.



JdemoncTpanum.

e Buneopparments! u cnaiiipl «loHHas XUMHUECKas CBS3b.

e KoJuteknus BEMIECTB C MOHHOM CBA3BIO.

L MOI[GJ'II/I HOHHBIX KPUCTAJUIMYCCKUX PEIICTOK.
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e BuneobparmeHnTsl u cnaiiapl «KoBageHTHAS XUMUYECKAS CBSI3bY.

o KOJIJICKI_II/I}I BCIHICCTB MOJICKYJIIDHOI'O 1 aTOMHOI'O CTPOCHUA. MO,Z[GJII/I

MOJICKYJIAPHBIX U aTOMHBIX KPUCTAJUIMYCCKUX PCHICTOK.

o (Crmaligsl «MeTamInyeckast XUMHUYECKas CBI3bY.

e Komneknusa «MeTajuibl U CIUIaBBD)

e BsanmopeicTBre IMHKA C CEPHOM U COJISTHOM KMCJIOTOM, XJIOPHUIOM MEIH.

9 kaacc (68 4, 2 4 B HexeJI10)

B pabouyto nporpaMmy BHECEHO ClIeaytolee H3MEHEHHEe:

2 yaca pe3epBHOTO BpeMEHU 3aTpaueHbl: Ha TeMy «lloBTopeHne u 0000IIeHHEe CBEICHHH 110
Kypcy 8 kiacca» - 1 4ac; Ha TeMy «XuMHS M OKpy>Karolas cpena» - 1 gac.

Tabnuia TeMaTHYecKOro pacipeaesieH!s] KOJMUeCTBa YacoB:

KonnuecTtBO yacoB

DopMBbI KOHTPOJIS

Ne
/1 Paznienbl, Tembl [TpumepHas PaOouas
nporpamma mporpaMma
{ [ToBTOpEeHME 1 0000IIEHNE 5 6 Texynmii KOHTPOIIB
" |cBenmeHui o Kypcy 8 kiacca.
KoHTposbHBIX pador - 1
XUMUYECKUE PEAKINU
Texymui KOHTPOIIb
2. |XuMHueckue peakiuuu B 10 10 Mpaxrueckux — 1
pacTBopax
KoHTposbHBIX pador - 1
[TpakTnyeckux padot — 4
3. |Hemeramibl u uX COeIMHEHUS 25 25
KonTponbHbIX - 1
Tekyinii KOHTPOJIb
4. |MeTa/Ulbl U UX COETUHEHUS 17 17 TIpakTHYeCKHX — 2
KoHTposbHBIX pador - 1
5. |XuMus u oKpyxarolas cpesia 2 3
O060011eHre 3HAHUH 110 XUMHUU Texymuii KOHTPOJIb
3a KypC OCHOBHOM IIKOJIBI.
6. |[loaroroBka K OCHOBHOMY 7 7 Konrponsreix pa6or - 1
roCy/1apCTBEHHOMY 3K3aMEHY
(0I'9)
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Peseps 2 0

Hroro 68 68

9 KJIACC

IToBTOpeHUEe 1 00001IeHNEe CBeIeHUI M0 Kypcy 8 Kiacca

bunapusie  coemuHeHms. Okcunsl  coneoOpasymolue W HecolieoOpasylomiue.
['uppokcunpl: ocHOBaHUS, aM(OTEpHblE THIPOKCHUIIBI, KHUCIOPOACOJAEPKAIINE KHUCIOTHI.
Cpennue, Kucible, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

OO6o00menre cBeleHni 0 XuMUYeckux peakuusx.Kinaccudukamms XuMHIECKUX peakiuit
M0 Pa3IUYHBIM MPHU3HAKAM: COCTaBYy W YHUCIY PEarupyrolmx W O0pa3yIomuXcs BEIIECTB,
TermoBoMy 3D deKkTy, 00paTUMOCTH, H3MEHEHUIO CTETICHEH OKUCIICHUS AJIEMEHTOB, 00Pa3yIOIINX
pearupymollye BEIIEeCTBA, arperaTHOMY COCTOSHUIO PEarupyroliuX BEIIECTB, HCIOJBb30BAHUIO
KaTajan3aTopa.

IlonsaTe o0 ckopocTH XHMMHUYECKOW peakuuu. DakTopbl, BIUAIOIIHME HA CKOPOCThb
XUMUYECKUX PEaKUui: MPUPOJa pPEearupyrolnx BEIIECTB, UX KOHIEHTpAlLMs, TEeMIeparypa,
II0UIa/Ib COMPUKOCHOBEHMSI, HaJMune KaTanuzaTopa. Karamus.

JdeMoHcTpauuu

° O3HaKOMJICHHE C KOJUICKIIMSIMU METAJLIOB 1 HEMETAILIIOB.

. O3HaKOMIICHHE C KOJUIEKIIUSIMH OKCHIOB, KHCJIOT U COJICH.

° 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pEakIud OT TPUPOABl PEearupyromimx
BCIICCTB.

° 3aBUCUMOCTh CKOPOCTH XMUMHYECKON peakUu OT KOHIEHTPALMH PEarupyroumx
BEIICCTB.

° 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEaklUH OT TUIOMIAIN CONPHUKOCHOBEHHUS
pearupyomux BeMEeCTB (KKUISIINANA CI0N»).

° 3aBUCUMOCTh CKOPOCTHM XHMHUYECKOW PEAKLMU OT TeMIEpaTyphbl pearupyromnimx
BEIICCTB.

JlabopaTopHbIe ONbITHI

*B3anMo/ieiicTBMEe aMMHUaKka 1 XJ0pOBOJI0OPOIA.

* Peakuus HeMTpanu3alu.

» Habmronenne termoBoro 3¢ dexTa peakiiuu HedTpaan3aliiu.

* BzaumonelictBre cepHoit KUcIOThI ¢ okcuioM meau(1l).

* PaznokeHne nmepokcuia BOJ0Opoaa ¢ MOMOIIIBIO KaTasia3bl KapToders.

* 3aBUCHMOCTh CKOPOCTH XUMUYECKOW PEaKIMH OT MPHUPOJIBI PEarupyronmx BEeUIeCTB Ha
npuMepe B3aUMOJCHCTBUS PAacTBOPOB THOCYJIb(aTa HATpUs HXJOpHma Oapus, THOCYIb(ara
HATPUS U COJISTHOW KHCIIOTHI.

* 3aBHUCUMOCTh CKOPOCTH XHUMHUYECKOW pEaKIMu OT TMPHUPOJbI METaUIOB TPH UX
B3aUMOJICUCTBUU C COJITHON KUCIIOTOM.

* 3aBUCHUMOCTh CKOPOCTH XUMHYECKOW PEAKIUHW OT MPHUPOALI KHCIOT TMpU HX
B3aWMO/JICHCTBUH C JKEJIE30M.

* 3aBHCHMOCTh CKOPOCTH XMMHYECKOH PEaKIuu OT TeMIIepaTypHhI.

*3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peaKliy OT KOHI[EHTPAIIUH.

* 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEaKIUH OT IUIONIAJAA COIMPUKOCHOBEHUS
pearupymoux BeecTs.

* 3aBHCHMOCTh CKOPOCTH XMMHYECKOM peaKIui OT KaTain3aTopa.

XHMHYecKHe PeaKkiii B PACTBOPAX 3JIeKTPOJIUTOB
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[TonsiTie 00 SIEKTPOIUTHUYECKON IUCCOIUAIUHN. ODJICKTPOIUTHI U HEIJICKTPOIHTEHL.
MexaHnu3M JHCCOLMAIMKA  AJEKTPOJUTOB C Pa3IMYHBIM  XapakTepom CBa3u. (CTerneHb
AIIEKTPOIUTUUECKON auccoruaiui. CHUIIbHBIE U C1a0bie SIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPHH DJICKTPOJUTUUYECKOW aucconmarmu. Kiaccudukamms
MOHOB M MX CBOMCTBa. KHCIIOTHI, OCHOBAaHUS U COJIM KaK 3JEKTPoIuThl. X knaccudukamus u
JIMCCOITAAITHS.

OOmue XMMHYECKHME CBOWCTBA KHCIOT: HW3MEHEHHE OKPAacKd  HMHIUKATOPOB,
B3aUMOJICCTBUE C METAJUIaMH, OKCHIAMU W THAPOKCUAAMU METAUIOB U  COJISIMH.
MounekynsipHble 1 MOHHBIE (IIOJIHBIE U COKPAILIEHHBIE) YPaBHEHUS peakuil. XUMUYECKHI CMBICI
COKpAILIEHHBIX YpaBHEHUMH. Y CIIOBHS MPOTEKAHUSA PEAKIUN MEXIY DJICKTPOJIMTAMU JI0 KOHIIA.
Psm akTMBHOCTH METaIOB.

OOmuMe XUMHYECKHE CBOMCTBA IIEI0Yel: B3aUMOJNEHCTBHE C KHCIOTAMHM, OKCHIAMH
HEMETaUIoB, coisMu. OOmmMe XWMHYECKHe CBOWCTBa HEPACTBOPUMBIX  OCHOBAHUM:
B3aMMO/JICHCTBUE C KUCIOTAMHU, PA3JIOKEHUE ITPU HArPEBAHUH.

OOmue XWMUYECKHE CBOWCTBA CpPEOHUX COJEH: B3aMMOJCUCTBHE C KHCIOTAMH,
IIeI09aMH, COJIIMH 1 MeTaiuiaMu. B3anmo ieiicTBrEe KUCIBIX COJICH CO IIEeI0YaMH.

lanponu3 kak 0OMEHHOE B3aWMOJEWCTBHE COJICH C BOJOW. ['MAPONN3 CONM CHIBLHOTO
OCHOBaHHUSI W ciabod KucaoThl. ['Maponn3 coiau cmaboro OCHOBaHUS M CHUJIBHOM KHCIIOTHI.
Bonoponusrii mokazarens(pH).

CBoiicTBa KHUCJIOT, OCHOBAHHMI, OKCHJIOB M COJIEM B CBETE€ TECOPHUH IJICKTPOJIUTHUYECKOU
JUCCOLIMAIINY U TPEACTABICHUI 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHSIX.

JdemoHcTpauuu

o HcnpiTaHue BEIeCTB U X PACTBOPOB Ha ANIEKTPONPOBOIHOCTbD.

o 3aBUCHUMOCTH 3JIEKTPOIIPOBOTHOCTH YKCYCHOM KUCIIOTHI OT KOHLIEHTPALIHH.
o JIBuKeHHe OKpalleHHbIX HOHOB B JIEKTPUYECKOM TOJIE.

o Onpenenenne xapakTepa Cpeabl B paCTBOpPax COJICH.

JlabopaTopHbIe ONbITHI

* luccoumanus cinalbIX 3JIEKTPOJIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.

* I3MeHeHne OKpacKu UHAMKATOPOB B KUCIIOTHOM Cpeie.

*Peakuys HEMTpanu3auu pacTBopa IETOYH Pa3InYHbIMU KACIOTAMM.

* [Tonyuenne runpoxcuna meau(Il) u ero B3anmopelicTBue ¢ pa3IndHbIMUA KHCIOTAMHU.

* BzanmonelicTBre CHIIBHBIX KUCTOT ¢ okcuaoM meau(1l).

* B3auMoIeliCTBUE KUCIIOT C METAJUIAMHU.

» KauecTBenHas peakius Ha KapOOHAT-HOH.

* [IonydeHue cTyAHs KDEMHUEBOU KUCIIOTHI.

* KauecTBeHHas peakiys Ha XJIOPUI- WU CYIb(GaT-HOHBI.

* I3MeHeHne OKpacku MHANKATOPOB B IIEJIOUHOM CpeJie.

* B3auMoelicTBrE MIEI0YEH C YIIEKUCIBIM Ia30M.

» KayecTBeHHas peakius Ha KATUOH aMMOHMUSI.

* [Tonyuenue ruapokcuaa menu(ll) u ero paznmoxxeHue.

* BzaumoneiicTBrue kapOOHATOB C KUCIOTaMHU.

* [Tonyuenue ruapokcuaa xemnesa(lll).

* B3anmopeiictBue xene3a ¢ pactBopoMm cynbparta meau(1l).

IIpakTuyeckue padoTbl

1. Pemienne skcnepuMeHTAIBHBIX 33124 110 TeME «DNEKTPOJIUTUYECKAS] TUCCOLUALIMSI.

HeMeTa/sibl M MX COeIMHEHUS

CtpoeHue aroMOB HEMETAUIOB M HUX IMOJIOKEHUE B NEPUOIUYECKON cucreme. Psp
3JIEKTPOOTPULATENBHOCTH. KpucCTamumueckue pemeéTkd HEMETaUIOB — IPOCTHIX BEIIECTB.
Odusnyeckue CcBoiicTBa  HeMmeTayioB. OOmMe  XUMHYECKHE CBONCTBA  HEMETAJUIOB:
OKHCIIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE.
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l'anorensl, cTpoeHHE HX aTOMOB M MOJIEKyJ. PU3HYECKHE U XMUMUYECKUE CBOMCTBA
rajoreHoB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB raJOr€HOB B 3aBUCUMOCTH OT UX ITOJOKEHHUS
B IepuoaHyecKkoil cucreme. HaxoxaeHWe TaloreHoB B NPHUPOAE M HUX IOJIyYEHUE.
buonornueckoe 3Ha4YE€HNE U TPUMEHEHHE TaJOr€HOB.

I'amoreHoBOOPOBI W COOTBETCTBYIOUIME WM  KHCJIOTBI: IUIABUKOBAasA, COJISIHAs,
OpomoBoJOpoiHasi, MoaoBoAopoaHas. ['amorenuanl. KauecTBeHHBbIE peakuMU Ha TalOTE€HU-
MOHBI. [[puMeHenne coeIMHEHUI TaIOTEHOB.

O6mras xapakrtepuctrka 37aeMeHTOB VIA-rpynmbel. Cepa B mpupoaen €€ MoydeHHE.
AnnoTponHbele MOAM(HKAIMKA Cepbl M HMX CBOMCTBA. XHMHYECKHE CBOICTBa cephl U eé
IIPUMEHEHUE.

CepoBoIOpO/I: CTPOCHUE MOJIEKYJIbI, PU3NUECKUE U XMMUYECKHE CBOICTBA, MOTYUYCHUE U
3Hauenne. CepoBogopoanas kuciota. Cynbduapl U ux 3Ha4eHue. JlroMmuHOPOpPHI.

Oxcun cepoi(IV), cepuucrast kucnora, cynburel. KauecTBeHHast peakuus Ha CylIb(pHT-
VOH.

Oxcun cepri(VI), cepHas kuciora, cyiabdarsl. KpucramioruapaTsl.

CepHas KHCIIOTa KaK CHJIBHBIN 37eKTpoiuT. CBOWCTBA pa30aBIeHHON CEpHON KHUCIOTHI
KaKk THUIUYHOM KHCJIOTHI: B3aMMOJEHCTBHE C METalIlaMH, OCHOBHBIMH M aM(pOTEPHBIMH
OKCHJIaMH, OCHOBAaHUSAMHU M aMPOTEpPHBIMU TUIPOKCHUIAMU, cossiMu. KauecTBeHHas! peakius Ha
Cyib(aT-uoH.

OOmrast XapakTepHCTHKa JJEMEHTOB VA-rpynmbl. A30T, CTpPOEHHE €ro aroMa
1 MoJieKyJibl. Pu3nueckue U XMMUYECKHE CBOMCTBA U IPUMEHEHNUE a30Ta. A30T B IIPUPOJIE U €TI0
Ouosiornueckas poJb.

AMMHaK, CTpO€HHE MOJIEKYJIBI U (pu3nyecKre cBOicTBa. AMMUAYHas BO/A, HAIIATHIPHBIH
CIUPT, THIpAT aMMHaka. J[OHOpHO-aKUENTOpHBIA MexaHH3M O00Opa3oBaHMs CBSI3U B KaTHOHE
aMMOHHUs. BoccraHoBuTenbHble cBoiicTBa ammuaka. Coiaum aMMOHMS U HMX IPUMEHEHHE.
KauecTBeHHas peakuys Ha KATUOH aMMOHHSL.

Oxcuapl a3ora: HECONIeoOpasylolre W KHUCIOTHBIC. A30THCTas KHCIOTa W HUTPHUTHI.
A30THast KUCIIOTA, €€ MOJIy4YeHHE U CBOMCcTBA. HUTpaTsl.

®ocdop, ctpoenne aroma u amiorponus. Pocuasl.Pochun. Oxcun dochopa(V) u
docdopnas (oprodochopnas) kucnora. Docdarsr.

OOmrast xapakTepucTUKa 53JeMeHTOB [VA-rpymmbl: 0COOEHHOCTH CTPOCHHUS aTOMOB,
MIPOCTHIX BEUIECTB U COCAMHEHUMN B 3aBUCHMOCTU OT MOJIOKEHHS AJIEMEHTOB B NEPUOINYECKON
cucreMe. Yriepoa. AmIoTporHble MOTUpHUKAMK: anmas, rpadut. AMOpdHBII yriaepon: caxa,
AKTHBUPOBAHHBIA yroib. AacopOmus. XuMUYECKHe CBOWCTBa yriepona. Kokcoxmmmueckoe
IPOM3BOJICTBO U €ro npoaykiwms. Kapoumpl.

Oxkcun yrnepona(Il): ctpoenne Monexybl, moiydenne u cBoiictBa. Oxcun yraepoaa(lVv):
CTPOCHHUE MOJIEKYJIbl, MMOJIYyYEHUE U CBOMCTBA. YTOJbHAasA Kuciora. Coilu yroiabHOM KHUCIOTHI:
KapOOHATHI U THIPOKapOOoHaThl. TexHudyeckas ¥ MUIEeBas coja.

OprannyeckasixuMus. Y TJI€BOIOPOIBI.

Mertan, 3TaH M NOpomaH Kak MpelesbHble (HACBIIICHHBIE) YIJIEBOJAOPOJbl. ODTHIEH H
alleTWICH KakK HeIpeesibHble (HEHACHILEHHBIE) YIiIeBOAOpoabl. CTpyKTypHbIE (HOpMYJIbI
BewecTB. ['openue yriaeBogopoaos. Peaknun nqeruipupoBaHus IpeaeabHbIX YTI€BOAOPOAOB.

CrupThl. DTUIIOBBINA CIUPT, €TO MOJyYeHHE, TPUMEHEHHE U (PU3HOJIOTHYECKOE JICHCTBHE.
TpéxaTOMHBIN CIUPT MIMLEPUH. YKCYCHAs! KUCIIOTa KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

KpemHuii: crpoeHne aroma u HaxokaeHue B npupoje. Cummuuasl U cuial. CBoiicTBa
kpemunsi. Oxcupn kpemuusa(IV). Kpemauesas kucnora u e€ comnu.

IIpousBoacTBo crexyna W LeMmeHra. IIpoayknus CHUIMKATHOM IPOMBILIIEHHOCTH:
OTNITHYECKOE BOJIOKHO, Kepamuka, papdop, ¢asHac. OnTuyeckoe BOIOKHO.

Hemeramnsl B npupozge.PpakiMoHHAs TNEpEeroHKa JKUAKOTO BO3AyXa Kak Croco0
NOJY4YEeHUs1 KHUCIOpoAa, a3zoTa W aproHa. llomyuenue Qocdopa, KpeMHHs, XJI0pa, HOJA.
DIIEKTPOJIN3 PACTBOPOB.
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IlonyyeHue CEpHOM KHCIOTBI: CBIPBE, XMMHM3M, TEXHOJOTMYECKass CXeMa, METOJ
KHUIIALIETO CJI0sI, IPUHIMIIBI TEINIO0OMEHa, MPOTUBOTOKA U LUpKysiuu. Oneym.IIponsBoactso
aMMHaKa: ChIpbE, XMMU3M, TEXHOJIOTMYECKAs CXeMa.

JdemoHcTpauuu

Komtexiys HeMeTaIoB.

Mopenu KpUCTAIUIMYECKUX PEIIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOpP ¥ MPUHIIMIIBI €70 PAOOTHI.

['opeHne HeMeTallsIOB — MPOCTHIX BEUIECTB: cephl, ocdopa, IPeBECHOTO yIJsl.
OO0pa31bl TaJOreHOB — MPOCTHIX BELIECTB.

B3aunmopaeicTBue TaIOTEHOB ¢ METAJNIAMM.

BriTecHenue xyiopa OpoMOM WIIM MO U3 PACTBOPOB UX COJICH.

Komtekuus npupoaHsIx COEAMHEHNH XJI0pa.

B3anmozenicTere cepsl ¢ MeTauIaMHu.

I'opeHue cepsl B kuciaopone.

Komnexkuus cynbhuaHbIX pya.

KauectBeHHas peakuus Ha Cyab(GUI-HOH.

OO0ecBeunBaHKNE OKPAIICHHBIX TKAHEH CEPHUCTHIM Ta30M.

B3anmoneiicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIBIO.
OO0yriauBaHUe OPraHUYECKHUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
Huarpamma «CocTaB BO31yxan.

Buneodparmentst u cnaiiasl «IItuusu 6azapsiy.

[Tonmyuenue, cobupanue U pacrio3HaBaHHE aMMHUAKa.

Paznoxxenne 6uxpomara aMMOHHSL.

B3anMopeiicTBre KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEMIBIO.

I'openune uépHoro nopoxa.

Pa3nosxeHne HUTpaTa Kajaus U TOPEHUE B HEM JPEBECHOIO YrOJIbKA.

OO6pa3sibl TpUPOAHBIX coeMMHEeHM Pocdopa.

['openue dochopa Ha BO3ayXe U B KUCIOPOJIE.

[Tomygenue 6enoro ¢ochopa 1 HCTIBITAHUE €TO CBOMCTB.

Komneknus «O6pasiibl MpUPOIHBIX COSTUHEHUN YTIePOaay.

[Toptper H. /. 3enmunckoro. IlormomeHnne pacTBOPEHHBIX BELIECTB WJIM Ta30B

AKTUBUPOBAHHBIM YIJIEM.

Y eTpoicTBO IPOTUBOTrasa.

Monenu MoseKys1 MeTaHa, 3TaHa, STUICHA U alleTHIICHA.

B3aumopeiicTBre sTrieHa ¢ OpOMHOM BOJIOM M paCTBOPOM IEpMaHraHATa KaJlvs.
OO0mue XUMUYECKHE CBOMCTBA KUCIIOT HAa MPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakys Ha MHOTOAaTOMHBIE CITUPTHI.

Konneknus «O0pa3isl MpUPOIHBIX COSTUHEHUN KPEMHHUSI.

Komneknus crekia, KEpaMUKH, IEMEHTA U U31CIUNA U3 HUX.

Komtekuus npoayKiuy CUIIMKAaTHOM IPOMBIIIIEHHOCTH.

Buneodparmentst u cnaiiap! «I[Ipon3BoACTBO CTEKNIA U LIEMEHTAY.

Komnexkuus «IIpupoHbie coe1MHEHNST HEMETAIIIIOBY.

Buneodparmentst u crnaiiapl «@pakiimoHHas IEPETOHKA KHUJIKOTO BO3IyXay.
Buneodparmentsl u cnaiinel «l[lomyueHue Bomopona, KUCIOpPOAa M TalOTEHOB

OJICKTPOJIUTUICCKUM CII0CO00OM».

Mogenu anmnapatoB 1Ji MPOU3BOJCTBA CEPHOU KUCTOTHI.
Mopens xunsmero cios.

Monenb KOJIOHHEI CHHTE3a aMMHUAKA.

Buneodparmentst u crnaiiabl «I [pou3BOICTBO CEPHOM KUCIOTHDY.
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° BuneodparmenTs! u cnaiiasl «[Ipon3BoacTBO aMmmMHuakay.

o Komneknus «CoIpb€ i1 MOTYYEHUS CEPHOU KUCTOTHD».
JlabopaTopHbIe ONbITHI

* Pacnio3HaBaHue rajJoreHu-uOHOB.

 KadecTBeHHBIC peakiuy Ha Cylnb(aT-uoHbI.

» KayecTBeHHas peakuys Ha KATHOH aMMOHMUSI.

* XMMHUYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJIUTA.
*KauecTBeHHbIE peakiuu Ha hochaT-uoH.

* [IonydyeHne U CBOKCTBA YIOJIBbHON KUCIIOTHI.

» KauecTBenHas peakius Ha KapOOHAT-HOH.

* [IponyckaHue yriekuciioro raza 4epe3 pacTBOp CHUIIMKATa HATPUSL.
IIpakTuyeckue padboTbl

2.13y4eHne CBOMCTB CONSIHOM KHCIIOTHI.

3.13yueHune CBOMCTB CEPHOM KHUCIIOTHI.

4. IlonyyeHne aMMuaKka U U3y4e€HUE €r0 CBOWCTB.

5. [lonyuenune yraekucioro raza. KauectBeHHas peakius Ha KapOOHAT-HOHBI.

MeTa/uuibl M UX COCIMHEHUS

[lonoxxeHne MeTaJUIOB B IMEPUOAUYECKOM CHCTEME XUMHUYECKUX diaemeHToB JI. U.
MenneneeBa, CTPOCHHE aTOMOB M KPHUCTAJUIOB METALUIOB. MeTainuyeckas CBs3b U
METAJUIMYECKasl KpUCTAUIMYECKas pemeTka. PU3MyecKue CBOMCTBA METAJUIOB: BJIEKTPO- U
TEIUIONPOBOAHOCTh, OTPaXKaIOIasi ClIOCOOHOCTD, MIACTUYHOCTh. YEPHBIE U IBETHBIEMETAJLIbI.

Mertannel  Kak ~ BOCCTAaHOBHUTEIHM.  OJJIEKTPOXMMHUYECKUMH P HANpPSOHKEHWH.
B3auMozeiicTBuE METaNIOB ¢ HEMETAJUIAMH, OKCUAAMH, KUCJIOTAMHU, COISIMU. AJTFOMUHOTEPMHUS.

OOmiast xapakTepucTuka 31eMeHTOB [A-rpynmbel. OKCUABI U THAPOKCHABI IIETOYHBIX
METaJIOB, UX MOJyYEHUE, CBOMCTBA, MPUMEHEHUE. BakHeHIMe COMM IIETOYHBIX METAJIOB, UX
3HAUEHUE B IIPUPOJIE U KU3HU YEIIOBEKA.

O6mass  xapaktepuctuka dmeMeHToB  IIA-rpynmbl.  OkcuIbl W THAPOKCHIIBI
IIEJIOYHO3EMENBHBIX METAJIJIOB, UX IOJIyY€HUE, CBOMCTBA M IpUMEHEHHE. Baxuelmme conu
HIEJIOYHO3EMENbHBIX METaVIOB, UX 3HAY€HHWE B MPUPOJIe M KU3HU uyenoBeka. KapOoHatel u
THJIPOKapOOHATHI KaJIbIIHA.

Bpemennas um moctostHHas KECTKOCTh BoAbl. CrocoObl YCTpaHEHHS BPEMEHHOM
#EcTtkocTH. CriocoObl yCTpaHEeHUs! IOCTOSHHON YKECTKOCTH.

CoenuHeHus amOMHHHS B TpHUpoje. XUMHYECKHE CBOMCTBA amtoMuHHSA. OCOOEHHOCTH
OKCHJIa U TUAPOKCH]A ATIOMHHHUA KaK aM()OTEpHBIX COeAMHEHUH. BaxkHelmume conn amoMuHNs
(xmopun, cynasdar).

OcobeHHoctu cTpoeHust aroma xenesa. JKene3o B npupoze. Baxuelime pynbl xenesa.
[Tomyuenue uyryHa u cramu. Oxcuasl u ruapokrcust sxeneza(ll) u (1), Comm xenesa(Il) u (I11).
OOHapyXeHre KaTHOHOB eJie3a B pacTBOpe. 3HAUCHUE COeTMHEHHI Keme3a.

Koppo3us razoBast (xumuueckas) U DSJIEKTPOXUMHUYECKas. 3alluTa METauloB OT
kopposuu.Meraiuiel B npupoze. Ilonstue o merayurypruu. U€pHast uM 1LBeTHas MeETaJLTIyprus.
[TupoMerammyprusi,  THAPOMETALUTYPIHsi,  AJEKTpoMeTautyprus.  JloMeHHbId  mpolecc.
[lepepaboTka yyryHa B cTasib. DJIEKTPOJIH3 PACILIABOB.

JdemoHcTpauuu

° B3aumoneiicTBre HaATpus, TUTHS U KaJIbLIMS C BOJOM.

o ['opeHue HaTpusi, MarHus U XkeJle3a B KHUCIOPOJIE.

o Bcnbinika TepMUTHOM CMECH.

o B3anmoneiicTBre cMecH MOPONIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

BzanmogelicTBre alfOMUHAS ¢ KMCIIOTAMH, IIeJI0YaMU U BOJIOM.
BzaumopeicTBue xene3za u MEAU C XJIOPOM.
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° B3aumoneiictBue Meau ¢ KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTOM W a30THOM
KHUCTIOTOH (pa30aBICHHON M KOHIIEHTPUPOBAHHOM).
. Okpacka riaMeHu COeIMHEHUSIMU IIEJIOYHBIX METAJLJIOB.
Okpacka rIaMeHu COeIMHEHUSIMU 111eJI0YHO3EMENIbHBIX METAJIOB.
T"ammenne n3BecTH BOMOM.
[Tonydenune xECTKOW BOIBI B3aUMOJICMCTBUEM YIJIEKHUCIIOTO T'a3a ¢ U3BECTKOBOM

BOJION.

YcTpaHneHrne BpeMEeHHOH JKECTKOCTH KUIITUSHHEM U T00ABICHUEM COJIbI.
YcTpaHeHne NOCTOSHHON )KECTKOCTU 10OABICHUEM COJBI.

WoHUTHI M IPUHIUIT X ASUCTBHS (BUACOPPATrMEHT).

Komiekuus npupoaHbIX COEAUHEHNN aTFOMUHMSL.

Buneodparmentst u cnaiiapl «OKCHI TIOMUHUS M €70 MOIH(DUKALIAN.
[Tony4yenne amdoTepHOro ruIPOKCUAA ATIOMHUHUS U UCCIIEI0BAaHUE €r0 CBONCTB.
Komneknus «XuMuyeckne HICTOYHUKH TOKa.

Pe3ynbraTel AMMTENBHOrO SKCIEPUMEHTA IO H3YYCHHIO KOPPO3UHM CTaJIbHBIX
U3JIeJIUI B 3aBUCUMOCTH OT YCJIOBHM IPOLIECCOB.

. Boccranosnenue menu u3 okcuaa meau(1l) Bogopoaom.

o Buneodparmentst u cnaiiap! «I[Ipon3BOICTBO YyTryHa U CTATIH.
o Buneodparmentst u cnaiiasl «3aenus u3 uyryHa u cTajim.

° BuneodparmenTst u cnaiasr «I[Ipou3BOACTBO ATFOMUHUS.

JlabopaTopHbIe ONbITHI

* BzaumoperictBre xenesa ¢ pactBopoM cynbdarta meau(1l).
]IosrydeHre U3BECTKOBOM BOJIBI U OIIBITHI C HEH.

* [Tonyuenue ruapokcuaos xkenesa(ll) u (I11).
*KayecTBEeHHbIE peaKIIMU HAa KATHOHBI JKeJie3a.
IIpakTuyeckue padboTbl

6. XK&cTkoCcTh BO/IBI U CLIOCOOBI €€ YyCTpaHEHUSI.

7. PelieHne 3KCIEpUMEHTANIBHBIX 33714 110 TeMe «MeTallib».

XuMHs U OKpYsKaIIas cpeaa

Crpoenue 3emnu: sapo, MaHTHs, 3eMHas Kopa, jutocdepa, ruapocepa, armochepa.
Xumuueckuit coctaB 3emiu. ['opubie mopoasl. Munepainbl. Pynbl. OcagoyHbie TOpHbIE TOPOIBI.
[Tone3npie uckomaemele.

HNcTtouHnkn  XMMHMUYECKOTO  3arps3HEHHs  OKpYyXKawimed  cpenbl.  [moOaibHbBIC
HKOJIOTUUECKUE TIPOOJIEMBbl YEOBEUECTBA: HapyIIEHHE OHOTCOXMMHUYECKHX KPYrOBOPOTOB
XUMUYECKHUX JJIEMEHTOB, MOTEIJICHUE KIMMAara, KUCIOTHbIE NOXKIU U Ap. O30HOBBIE IBIPHI.
MexayHapoaHOE COTPYIHHYECTBO B 00JACTH OXPaHBl OKPY)KAIOLIEH Cpelbl OT XUMHUYECKOTO
3arpsi3HEHUS. «3€JIEHAS] XUMUS.

JdeMoHcTpanuu

o Buneodparmentst u cnaiiapl «CtpoeHne 3eMin U €€ XUMHUYECKHI COCTaBy.

o Komekuust MuHepaioB ¥ TOPHBIX OPOI.

o Komnekuus «Pynbl MeTamuioBy.

o Buneopparmentst u  chaiigsl  «[71o0anbHBIE  9KOJIOTHYECKHE — MPOOJIEMBI
YEJI0BEYECTBAY.

o BuneodparMeHThI U caipl 0 CTENIEHU YKOJIOTMYECKON YHCTOTHI TOBApa.

JlabopaTopHbIe ONbITHI
*/I3yueHue rpaHura.
‘I/I3y‘-IGHI/Ie MAapKUpPOBOK pa3JnYHbIX BHJAOB MHNPOMBINIJICHHBIX W NPOAOBOJILCTBCHHBIX
TOBApOB.
O0o00menne 3HaHNI 10 XUMHUH KypPca OCHOBHOM IIKOJIBI.
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IToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHy

CrpoeHue aroMa B COOTBETCTBUHM C IIOJIOKEHUEM XHMHYECKOrO 3JEMEHTa
B niepuoanueckoi cucreme. CTpoeHuE BEIIECTBA: XUMHUYECKAs CBsI3b M KPUCTAJUIMUYECKAs
pemérka. 3aBUCUMOCTbh CBOWCTB OOpa30BaHHBIX 3JEMEHTAMU IPOCTHIX BEIIECTB (METaJJIOB,
HEMETAJJIOB, OJIaTOPOJHBIX Ta30B) OT IMOJOXXEHUS 3JIEMEHTOB B MEPUOJUYECKON CHCTEME.
Tunonorus HEOpraHMYECKNUX BELIECTB, PA3ACICHUE UX Ha KJIacchl U rpynnsl. [IpencraBurenu.

IIpu3Haku U ycioBUsS NPOTEKAaHUS XMMHMUYECKMX peakuui. THUIIOIorus XUMHYECKHUX
peakmuii 1Mo pasNu4yHBIM = Tpu3Hakam. Peakmuu  nMoHHOTO OoOMeHa. OKHCIHMTEIBHO-
BOCCTAaHOBUTENIbHBIE PEAKIIUH.

XWUMHUYECKHE CBOWCTBA TMPOCTHIX BEHIECTB. XapaKTEpHbIE XHMHUYECKHUE CBOWCTBA
c0JIe00pa3yomuX OKCHIOB, THIPOKCUAOB (OCHOBAaHUH, KHUCIOPOACOAEPKAIINX KHCIOT H
aM(OTEepHBIX THAPOKCHUIIOB), COJICH.
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3. TemaTHUeCcKO€ IJIAHNPOBAHHE VUEOHOT 0 MPeaMeTa «XHUMHUA.

TemaTnuyeckoe NJIAaHMPOBaHHUE 8 KIIACC
(2 9 B HEAEMIO, BCETO 68 4, M3 HUX 4 4 — PEe3epPBHOE BPEMSI)

Ho Koua- OcHoBHbBIE
Mep BO XapakTepucTHKA OCHOBHBIX BU0B HanpaBJIeHUsI
ypo Tema ypoka 4acoB | eATEeJbHOCTH y4aluxcs (HA ypOBHe | BOCHHUTATEIbH
Ka Y4eOHBIX 1efiCTBH) ol

n/n JesITeJIbHOCTH

HavanbHble NOHATHS M 3aKOHBI XUMuH (20 4)

1 [IpeameT xumun. 1 OOBSACHATH, YTO TPEAMETOM HW3YYCHHS 4 7
Pousb xumuw B Ku3HU XVMHH SIBJISTIOTCSI BEIIECTBA, MX CBOWCTBA U
YeIIOBeKa MPEBPAIICHUS.
Pasznuuarh Tema w BeliecTBa, BEIIECTBA U
MaTepHabl.

YcranaBnuBaTh  NPUYMHHO-CJIEICTBEHHBIC
CBSI3M MEXIY CBOMCTBAMH BEIECTB M HX
HNPUMEHECHUEM.

XapakTepu3oBaTb  IOJOXKHUTEIBHYI0 |
OTPULATEILHYI0 POJb XUMHH B >KU3HH
COBPEMEHHOT'O 00IIIeCTBa.
ApryMeHTHpOBaTb CBOIO TO3UIHIO IO
OTHOUICHHUIO K XeMo(pmInu 1 xemopoouu

2 MeToap! U3y4ICHHS 1 XapakTepu3oBaTb  OCHOBHBIE  METOJBI 14
XUMHHA W3YYCHUS €CTECTBEHHO-HAYYHBIX
JUCTIMTLITNH.

[TpuBOIUTH IPUMEPHI MAaTEPHATIBHBIX U
3HAKOBBIX, WIIU CHMBOJIBHBIX, MOJIEIICH,
HCTIONB3YEMbIX Ha ypoKax (QU3nKH,
Ouosoruu u reorpaduu.

CobupaTh 00EMHBIC U MIAPOCTEPIKHEBBIC
MOJICTTH HEKOTOPBIX XUMUYSCKHUX BEIIECTB

3 ArperaTHble 1 Pasnuuate Tpm arperatHelx COCTOSHUS 16
COCTOSIHMSI BEILIECTB BEIIIECTBA.

YcranaBnuBaTh B3aUMOCBS3b MEXTY
arperaTHpIMH  COCTOSHUSIMH Ha  OCHOBE
B3aMMHBIX [IEPEX0I0B BELIECTBA.
WnmiocTpupoBaTh  B3aMMHBIE — II€PEXOJbI
BEIIECTB IPUMEPAMHU.

Habnronate XUMHUYECKHUH SKCHEPUMEHT U
JieN1aTh BBIBO/IbI HA OCHOBE HAOJI0AEHUI
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Ipaxmuueckas PaGotats ¢ mabopaTopHBEIM 000PYIOBaHUEM 36
paboma Ne 1. U HarpeBaTeIbHBIMU npubopamu B
[IpaBuna TexXHUKH COOTBETCTBHH  C MIPABWJIAMH  TEXHHUKH
0e301acHOCTH U 0e30macHOCTH.
HEKOTOPBIC BUJIBI BreimonHATE MpocTedlie MaHWITYJISAIAN C
paboT B XUMHUIECKOI J1a00paTOPHBIM 000pyIOBaHUEM: c
nabopaTopuu J1a00paTOPHEIM IITATHBOM, CO CITUPTOBKOM
(xaOuHETE XUMHH)
Jomawmnuti BrImonHsaTE O€30MacHbIe B JOMAITHUX
axcnepumenm Ne 1. YCIIOBUSIX SKCIIEPUMEHTHI, IPOBOIUTH
Hab6mronenue 3a HaOTIOACHUS 3a TOPSIICH CBEUOi.
ropsiien cBe4oi OdopmasaTs OTUET O MPoAETaHHON padoTe C
(mpakTrdeckas WCTIONB30BaHUEM  PYCCKOTO  (POAHOTO)
pabora Ne 2). SI3BIKA U SI3bIKA XUMUH
dusndeckue Paznuuate Qusuyeckue ©  XUMHYECKUE 7 8
SIBIIEHUS] — KaK SIBIICHUS], YUCTHIE BEIIECTBA U CMECH.
OCHOBA pa3/eIeHU Knaccudummposats cmecw.
cMecel B XUMHH [IpuBoaUTE MpPUMEpPHI CMeCEH, WMEIONINX
Pa3IMYHOE arperaTHoe COCTOSTHHE.
YcTaHaBnmmMBaTh  MPUYHHHO-CIIEICTBEHHBIE
CBA3M MEXIY (PHU3UYECKMMHU CBOHCTBAMHU
KOMIIOHEHTOB CMECH H CHoco0amMH X
pasneneHusl.
Paznuyath crmocoObl pa3zeneHus cMecew,
OIHCHIBATh U XapaKTepU30BaTh 150’4
MPaKTHYECKOe 3HAUCHHUE
Ilpaxmuueckas PaGorats ¢ mabopaTopHBEIM 000PYIOBaHUEM 95
paboma Ne 3. Y HarpeBaTelbHBIMU pudopaMu B
Ouncrka COOTBETCTBMH  C MMPABWJIAMH  TEXHHUKH
MTOBapEeHHON COJIH. 0e30MacHOCTH.
BremmonHaTh npocTeimme IPUEMBI
oOparieHus ¢ J1abOpaTOPHBIM

000pyIOBaHUEM: BOPOHKOH,  (HIBTPOM
U CIIMPTOBKOM.

HaGmomaTe 3a cBoOliCTBAaMHU BEHICCTB U
MPEBpAlCHUSAMY,  MPOUCXOJSIUMH €
BEIIECTBAMH.

OnuceiBaTh XMUMHYECKUH JKCIEPUMEHT C
ITIOMOINBIO PYCCKOTO (POMHOTO) s3BIKA |
SI3bIKA XUMHUH.

Jlenatb BBIBOJIBI 110
MPOBEJIEHHOTO SKCIIEPUMEHTA

pe3yapTaTam
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7 AToMHO- OOBICHATE, YTO TAKOE XUMUUCCKUI 27
MOJICKYJISIPHOE AJIEMEHT, aTOM, MOJIEKYJIa, aJUTOTPOIIHS,
yUCHHE. HIOH.
XuMHuIecKue Paznmu4ath mpoCThIe M CIOXKHBIC BEIICCTBA,
3JIEMEHTBI BEIIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUSI.
YcraHaBIuBaTh MPUIHMHHO-CIICICTBCHHEIC
CBSI3H MEXK]Ty COCTABOM MOJICKYJ 1
CBOMCTBaMH aJUIOTPOITHBIX MOAH(PUKAIIAN
KHCJIOPOJa.
®dopMyIMpOBaTh OCHOBHEIC MOJIOKEHUS
ATOMHO-MOJICKYJISPHOTO YYCHUS
8 | 3HaKM XUMHUYECKUX HaspiBaTh u 3anuchIBaTh 3HAKH XUMHYECKUX 4 7
BJICMEHTOB. BJICMEHTOB.
[epuoanueckas XapakTepu3oBaTh HHPOPMAIIHIO, KOTOPYIO
TabIuIa HECYT 3HAKH XUMUICCKUX JICMEHTOB.
XUMHUYECKHUX OmuUChIBaTh CTPYKTYPY HEPHOINICCKOM
anemenToB /. U. Ta0JIUIBI XUMHYECKUX deMeHToB [1.1.
Menpeneena. Menneneena.

9 3HAKH XUMHUYECKUX OOBACHAT,  DTHMOJIOTMYECKHE  Hadamia 15

BJICMEHTOB. Ha3BaHUH XUMHYCCKHX DJIEMCHTOB U HX
[epuoanueckas OTJIENBHBIX TPYIIIL.
Tabuma Paznuuate KOPOTKOTIEPUOTHBIN u
XUMHUYECKHUX TUTHHHOTICPUOTHBII BapUAHTHI
anemenToB /. . MEPUOIUYECKON CHCTEMBI . n.
Menpeneena. MenneneeBa

10 XHAMHUYCCKHE Oto0OpakaTh COCTaB BEIIECTB C ITOMOIIBIO 4 8
hopMyIBI XUMUYICCKUX (POPMYIL.

Paznmuuate uHAEKCH ¥ KO3 (OUITUCHTEHI.
HaxonuTh OTHOCHUTENBHYIO MOJICKYISPHYIO
Maccy BeIecTBAa M MAacCOBYIO  JIOJIO
XUMHUYECKOT0 3JIEMEHTA B COCIMHCHUU.
TpancaupoBath UWHPOPMAIHIO, KOTOPYIO
HECYT XUMHUYECKHE (DOPMYIIBI

11 XUMHUYECKHE 4 8

¢dopMyIbl

12 | BanentHOCTh OOBACHATE, YTO TAKOE BAJICHTHOCTD. 2 8
[ToruMaTh OTpaXkeHUE TOPSIKA COCTMHEHHS
aTOMOB B MOJIEKYJIaX BEIIECTB ITOCPEICTBOM
CTPYKTYPHBIX (pOpMyIIL.
YMeTh cocTaBiATh (OPMYIBI COSIUHECHUH
10 BAJICHTHOCTH M OTIPENEIISATH BAJICHTHOCTh
3JIEMEHTa 10 GOPMYJIE €ro COCTUHCHHMS

13 | BanentHOCTD 28
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14 | Xumungeckue XapakTepHu30BaTh XUMHUYECKYIO PEAKIINIO U 58
peakuuu e€ y4aCTHUKOB (peareHThl U IPOLYKTHI
peaKIum).
OnuchIBaTh MPU3HAKH U YCIOBUS TEUCHUS
XMMHUYECKUX PEeaKLuil.
Paznuuats 9K30TEPMUYECKHE u
SHJIOTEPMUYECKUE PEAKIIHH.
CooTHOCHTH peaxiumn TOpEHUs u
9K30TEPMHUUYECKHE PEAKIIHH.
HaGnronath M oONUCHIBaTH XMUMHUYECKUIN
JKCIEPUMEHT €  TOMOUIBI0  PYCCKOTO
(poIHOTrO) s3bIKA U S3bIKA XUMHUH
15 XuMuaeckue DopMyIHpPOBATh 3aKOH COXPAHEHUS MacChl 59
YpaBHEHUS BenecTB. COCTaBJIATh HA €M0 OCHOBE
XMMUYECKUE YPABHEHHUS.
TpancnupoBats HHPOPMALUIO, KOTOPYIO
16 XuMmuueckue HECYT XUMUYECKUE YPABHEHUS. 59
YpaBHEHUS DKCIepUMEHTAIFHO OATBEPKAATh
CIPaBEeIIMBOCTb 3aKOHA COXPAHEHUS MaCChl
BEIIECTB
17 Tunsl XUMAYECKUX KnaccupunmpoBaTh XUMHYECKHE PpEaKIUU 26
peaxiui IO [IPU3HAKY YHCIA U COCTaBa PEareHTOB U
IIPOAYKTOB.
XapakTepu3oBaTh pOJb KaTalu3aTopa B
MPOTEKAHNU XUMHUYIECKOH peakLny.
18 THOel XUMHYECKAX HaOmromate W ONKCHIBAaTE  XUMHYECKHI 26
peaxui 9KCIEPUMEHT C TIOMOIIBIO pycckoro
(poIHOTrO) s3bIKA U S3bIKA XUMHUH
19 [ToBTOpEenue 17
1 00001IEHNE TEMBI.
ITonroroska k
KOHTPOJILHOH paboTe
20 | Konmponvnasn 35
paboma 1 1o Teme
«HauanbHbie

TIOHATHA U 3aKOHBI
XUMUNY

Bakneiimue NpeaACTAaBUTEC/IM HECOPraHUIECCKUX BEIIECTB. KosimuecTBeHHBbIE OTHOIIEHUS B XUMUH (18

1)

21

Boznyx u ero cocras

Xapaktepu3oBaTh 00bEMHYIO JOJIIO
KOMITOHEHTa TaKOW MpUpOJHOUN ra3oBoi
CMEecCH, KaK BO3[IyX, M PACCUMTHIBATh
00BEMHYIO J0JII0 TI0 00BEMY 3TOH CMECH.
OmnwuceiBaTh 00LEMHBII cOCTaB
aTMoc(epHOro BO3/ayXa U MIOHUMATh
3HA4YEHHUE MTOCTOSHCTBA ATOTO COCTaBa IS
310pOBBS

36
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Kucnopon

XapakTepHu30BaTh 030H, KaK aJUIOTPOIHYIO
MOAU(DUKAIINIO KHCIIOPO/Ia.

OnwuceiBaTh (PHU3HYECKHE W XUMHUYECKHUE
CBOWCTBa, TIONYyYCHHE U NPUMCHEHHE
KHCIIOpOJIa C HCIOJB30BAaHUEM PYCCKOTO
(pomHOTO) S3BIKA W SA3BIKA XUMUMU.
YcTaHaBnmMBaTh  MPUYHHHO-CIIECTBEHHBIE
CBA3M MEXIY (PHU3UYECKMMHU CBOHCTBAMH
KHCJIOPOJIa M CTIOCO0aMU €T0 COOMpPaHMS.
[IpoBomuTe W HAOMIOAATh XUMHUYECCKHUI
AKCIIEPUMEHT IO TIOJIYYCHHIO, COOMPAHUIO U
PacIoO3HABaHUIO KHCIIOPO/Ia C COOMI0ACHUEM
MpaBWII TEXHUKH Oe3omacHocTH. ONUCHIBATh
XUMHYECKUH IKCTICPUMEHT

57
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Tlpakmuueckasn
paboma No 4.
[Tomyuenue,
cobupaHue u
pacrno3HaBaHUe
KHCII0poJa

Pabotats ¢ mabopaTopHbIM 000pYyI0BAaHHEM
W HarpeBaTelbHBIMH  TNpuUOOpaMu B
COOTBETCTBMHM C MpPAaBWIAMH  TEXHUKH
0e30macHOCTH.

BrinonssTh MpoCTEenIIne MPUEMBI
oOpareHus c nabopaTopHBIM
obopyzoBaHueM: cobupats npubop A
MONlydeHUs]  Tra3oB,  MPOBEPSITh  €ro
TePMETHYHOCTh W  HCIIOJNB30BaTh IS
MOJYYEHHUS KUCIOPOA.

CoOupaTh KHCIOPOA METOIOM BBITCCHEHHUS
BO3/yXa M PAcIO3HaBATh KUCIOPOZ.
Habnromate 3a cBoiicTBaMH BEIIECTB U
SIBIICHUSIMH, MPOUCXOASALUIIMU c
BEIECTBAMH.

OnuceiBaTh XUMHYECKUI IKCHIEPUMEHT
MOMOIIBI0 PYCCKOTO (POAHOTO) SI3bIKA
SI3BIKA XUMUH.

CocTaBnaTe  OTYET MO  pe3ylibTaTam
MPOBEIEHHOTO IKCIIEPUMEHTA

= o

38

24

OxcuIpl

Brigensats CYIIIECTBCHHBIC MIPU3HAKU
OKCHJIOB.

JaBaTh  Ha3BaHHWA OKCHIOB IO  HX
dbopmymnam.

CocTtaBnaTe (QOpMyNIBI OKCHIOB IO HUX
Ha3BAHUSAM.

XapakTepu3oBaTh TaKUX MPEACTaBUTENCH
OKCHJIOB, KaK BOJa, YIJICKHCIBIA Ta3 |
HerauéHasi U3BECTh

25

25

Bonopon

XapakTepu3oBaTb ~ COCTaB  MOJICKYJIbI,
¢u3uyeckne H XUMHYECKHE CBOICTBA,
HOJIy4eHHE U MPUMEHEHHE BOJIOPO/IA.
VcTaHaBIMBaTh  IPUYMHHO-CIICICTBEHHBIC
CBSI3H MEXIy (M3HMYCCKUMU CBOMCTBAMHU U
crnocobaMy coOMpaHHsS BOAOPOAA, MEXKAY
XUMHUYECKHMH CBOMCTBaMM BOJIOPOJIA U €T
PUMEHCHUEM.

[lpoBomuth W HAOMIOJATh XUMHUYECKHHA
AKCHEPUMEHT I10 MOITYyYEHHIO, COOMPAHHIO U
PAcIO3HABAHHUIO BOJIOPOJA C COOIIOJCHUEM
IpaBWI TEXHUKH Oe3omacHocTH. OnHChIBaTh

38
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XUMHYCCKUN OKCIICPUMCHT

26

Ilpakmuueckasn
paboma Ne 5.
[Tomyuenmue,
cobupanue u
pacrno3HaBaHue
BOAOpPOAA

Pabotats ¢ mabopaTopHbIM 000pyI0BAaHHEM
W HarpeBaTeIbHBIMH  NpUOOpaMH B
COOTBETCTBHHM C TpaBWJIaMH TEXHHKH
0e30MacHOCTH.

BrinonssTs MpoCTEenIIne MPUEMBI
oOparieHus c 1a060paTOPHBIM
000pymOBaHUEM: COOHpaTh MpUOOp s
MONMYYEeHUs]  Ta30B,  TPOBEPSITh  €ro
TePMETUYHOCTh W WCIIOJIB30BaTh IS
MOJYYEHHS BOAOPOa.

Cobuparb BOIOPOJ METOIOM BBITCCHCHHS
BO3/lyXa M PacliO3HaBaTh BOJIOPO/I.
HaGmomaTe 3a cBoiicTBAMHU BEHICCTB U
SIBTICHUSIMU, MPOUCXOISITIMUA
BEIIECTBAMH.

OnuceiBaTh XMUMHYECKUN JKCIECPUMEHT
MOMOIIBI0 PYCCKOTO (POAHOTO) SI3bIKA
SI3bIKA XUMHUH.

CocTaBiaTh  OTYET MO  pe3ysibTaTam
MPOBEEHHOTO KCIIEPUMEHTA

o

= o

18

27

Kuciotsr

AHaM3UpOBaTh COCTAB KHUCIIOT.
Pacno3naBaTth  KHCIOTBI C  MOMOIIBIO
WHUKATOPOB.

XapakTepu3oBaTh MPEICTABUTENEH KHUCIOT:
CEPHYIO U COJISIHYIO.

Ompenensars pacTBOPUMOCTh COCAMHECHHIM
C TIOMOIIIBIO TaOIHUIIBI PACTBOPUMOCTH.
YcTaHaBnmmMBaTh  MPUYHHHO-CIIEICTBEHHBIE
CBA3M MEXKIy CBONCTBaMU CEpHOH U
CONSTHOW  KHUCIOT M  OONacTIMH WX
MIPUMEHEHUSI.

Oco3HaBaTh HEOOXOAMMOCTH COOIIFOICHUS
MPaBUJI TEXHUKU OE30MIACHOCTHU TIpU paboTe
C KHUCJIOTaAMH

35

28

Comn

XapakTepru3oBaTh CONH KaK TPOIYKTHI
3aMEIICHHs BOJOPOAa B KUCIOTE HA METAILIL.
3anuceIBaTh (bopMyIIEI coneit o
BaJICHTHOCTH.

Ha3zpiBath conu o popmymnam.
Hcnonp3oBaTh Ta0NHITY pACTBOPUMOCTH JIJIS
XapaKTepUCTUKU CBOMCTB COJIEH.
[TpoBoauTk pacy€Thl MO hopMynam cosei

29
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29

KonuuectBo
BEIEeCTBa

30

KonuuectBo
BeIleCTBa

OOBICHATE TIOHATHA «KOJIMYECTBO
BCIICCTBA», «MOJb», «YHCIIO Asora/:[po»,
«KMOJIsIpHAasA Macca».

Pemate 3aga4u C UCII0JIb30BaAHNECM IMOHSITHUH
(KOJIMYECTBO BCIICCTBA», «MOJISIpHad
Macca», «4ucCJIO ABoraz[po

48

4 8

31

MomnsipHbIii 00BEM
ra3oB

OOBACHATD TOHATHUS «MOJISIPHBIA 00BEM
ra30B», KHOPMAaJLHBIC YCIOBHSI.

Pemmath 3aga4uu ¢ UCIOJIBb30BAaHUEM TTOHITHH
«KOJIMYECTBO BEIIICCTBAY, «MOJsIpHast
Macca», «MOJIIPHBIN 00BEM Ta30B», «IHCIIO
ABoraapo»

25

32

PacuéTtsl o
XUMHAYECKAM
YpaBHEHHUSIM

XapakTepu3oBaTh
CTOPOHY  XHUMHYECKUX
MIPOIIECCOB.

PemaTh 3agaum ¢ MCMOIB30BaHUEM TOHATHI
«KOJIMYECTBO BEIIIECTBAY, «MOJISIpHAs
Macca», «MOJIIPHBIN 00BEM Ta30B», «IHCIIO
ABoraznpo»

KOJINYECTBCHHYIO
00BEKTOB "

49

33

PacuéTsl no
XUMHUUYECKUM
YpaBHEHUSIM

49

34

Bopa. OcuoBanus

OOBACHATH
CIIETIOUNY,
CAHIUKATOPY.
Knaccudumnupoparts OCHOBaHHUS o
pacTtBopuMOCcTd B Boje. Ompenensrts Mo
dhopmyie MIPUHAIIICKHOCTD
HEOPTaHWYECKMX  BEMECTB K  Kiaccy
OCHOBaHUII.

XapakTepru3oBaTh CBOWCTBA  OT/ACJIBHBIX
MpeJICTaBUTENIe OCHOBaHUH.

Hcnonp3oBaTh Ta0NHITY pACTBOPUMOCTH JIJIS
ONpeeTICHUS] PACTBOPUMOCTH OCHOBAHUIA

IIOHATHA
«KA4YCCTBCHHAas

«OCHOBAHUA»,
pcakuus»,

37

35

PactBopsl. MaccoBas
JI0JI PAaCTBOPEHHOTO
BEIIECTBA

OOBSICHATL IIOHATHSA  «MaccoBas  JI0JA
PaCcTBOPEHHOI'O BEILICCTBAY.

VcranaBiauBaTek aHAIOTHH C  OO0BEMHOM
JIoJIeH KOMIIOHCHTOB T'a30BOM CMECH.
Pemate 3a1a4u ¢ UCIOJIB30BAaHUEM ITOHITUHA
«MaccoBas JOJId DJICMCHTA B BEIICCTBEY,
«MaccoBasi I0JIsl paCTBOPEHHOTO BEIIISCTBAY,
«00BEMHAs 10T Ta3000pA3HOTO BEIIECTBAY

46
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36 | Ilpakmuueckas 1 PaboTatek ¢ mabopaTopHBIM 000pYAOBaHHEM 35
paboma Ne 6. W HarpeBaTeJbHBIMH  HpubOpamMu B
[IpuroroBnenwue COOTBETCTBMHM C TPaBUJIAMH  TEXHHUKH
pacTBopa ¢ 3aJaHHON 0e30macHOCTH.

MaccoBOH oJel BremmonHaTh pocTeimue IPUEMBI
PacTBOPEHHOTO oOparieHus c 71a00PaTOPHBIM
BEIIECTBA. 000pyIOBaHHEM: C MEPHBIM IUIUHIPOM, C
BECaMH.
HabGmomate 3a cBoiicTBaMH BEHIECTB U
SIBIICHUSIMH, MIPOUCXOASITUMHI c
BEIIECTBAMH.
OnuchiBaTh  JKCIEPUMEHT C TOMOUIBIO
PYCCKOTO (pOAHOT0) S3bIKA U S3BIKA XUMHH.
CocraBmaTe OTYETHI 1O  pe3yiabTaTaM
MPOBEAEHHOTO SKCIIEPUMEHTA.
l'oToBUTH, pacTBOpel C  OMNpeneIEHHON
MAacCOBOM J10JI€i paCTBOPEHHOTO BEIIECTBA
JHomawmnuti BrImonHsaTE 0€30MacHbIe B JOMAITHUX
axcnepumenm Ne 2. YCIIOBUSX SKCIIEPUMEHTHI, IPOBOIUTH
BrrpamuBanue HaOJIOAEHHS 32 POCTOM KPHCTAIJIOB.
KpPHUCTAIJIOB OdopmisaTs 0TYET O IpOAETaHHON padoTe ¢
ATFOMOKaJTUEBBIX WCTIONIE30BAaHMEM PYCCKOTO SI3bIKA U S3BIKA
KBacCIIOB WJIH XUMHH.
MEIHOTO KyIopoca

37 | OGoOwenue u 1 49
CUCTEMaTHU3aIUsI
3HaHUH Mo TeMe
«Baxwueimmue
MpPEICTaBUTENH
HEOPTaHUYECKUX
BEIIECTB.

KonnuectBennsie
OTHOIIICHHUS B
XUMUH)

38 | Konmponvuasn 1 27
paboma 2 1o Teme
«Baxnenmue
MpeaCTaBUTENN
HEOPraHMYECKUX
BEIIECTB.

KonnuectBennsie
OTHOLICHUS B
XUMHAM)
OcHOBHBIE KJIACCHI HEOpraHuyeckux coeguHenni (10 u)
39 | Okcuppl, ux 1 OOBACHATD TOHATHA «HECOJeoOpa3yloIye 14

KJ1acCu(UKALHS
XUMHYECKUE U
CBOWCTBa

«coseo0pazyromnme
OKCHJIBD,

OKCH/JIBIY,
«OCHOBHBIC
OKCHJTBDY.

XapakrtepuzoBaTh  0OIIHE
CBOMCTBa  COJEOOpa3yIONMHMX  OKCHJIOB
(KHCTTOTHBIX W OCHOBHBIX).COCTaBIIATH
YpaBHEHHUS pEakIuii C y4acTHEM OKCHJIOB.
HaGmomath ¥ oNMCHIBaTH pPEAKIMH  C
YYaCTHEM OKCHJOB C TIOMOIIBIO PYCCKOTO

OKCHOBD,
«KHCJIOTHBIC

XUMHUYCCKUEC
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(pOHOTO) SI3BIKA U SI3bIKA XVMHHU.
[IpoBomuTE  ONBITH, MOATBEPKIAIOIIUE
XIMHYECKHE  CBOMCTBA  OKCHIOB c

co0JIIoIcHuEM TIPaBIIT TEXHUKHU
0e30macHOCTH
40 OcHoBaHUsA, UX CocTaBiATh  ypaBHEHHS  pEakIuii  C 4 6
KJIACCU(UKAITUSL y4acTUEM OCHOBAaHHUH.
Y XUMUYECKHE HaGmomath ¥ oONMCHIBaTH pPEAKIMH  C
CBOMCTBA Y4acTHEeM OCHOBAaHHUM C MOMOIIBIO PYCCKOTO
(pomHOTO) S3BIKA W SA3BIKA XUMUM.
[IpoBoaMTE  OMBITHL,  TOJATBEPKAAFOIINC
XMMHYCCKHE CBOMCTBA OCHOBaHMH, C
coOJroIeHneM TIpaBHIT TEXHUKHU
0e30macHOCTH
41 Kucnotsr, nx XapakTepu3oBaTh  OOIIHE  XUMHYECCKHE 28
KJIAaCCU(UKAITUSL CBOMCTBA KHCIIOT
Y XUMUYECKHE CocTaBIATh  YpaBHEHHS  pEaKIUd  C
CBOMCTBA ydgactreM kuciot. HaGmrogaTs 1 OmMCchIBaTh
peakuu € y4acTHEeM KHCIOT C IIOMOIIBIO
PYCCKOTO (POIHOTO) SA3bIKA U SI3bIKA XUMHUH.
42 Kucnotsr, ux [IpoBoaMTE  OMBITHL,  TOJATBEPKAAFOIINC 28
KJIACCU(UKAITUSL XUMUYECKUE CBOIiCTBa KHCJIOT, c
W XUMHYECKHE coOIIoIcHuEM TIpaBIIT TEXHUKHU
CBOICTBa 0e30macHOCTH
43 Counn, ux Paznmuuate TOHATHS  «CpETHHE  COJHY, 37
KJIACCU(UKAITUSL «KHCITBIC COJINY, «OCHOBHEIC COJIM.
Y XUMUYECKHE XapaktepuzoBaTth  OOIIME  XUMHUYECKHE
CBOICTBa CBOICTBA COJIEH.
CocTaBnmATh  ypaBHEHHS  pEaKIUHd  C
yuactueMm coineli. Habmrogate u onuckiBath
44 Comu, yx peakiMu C ydacTHeM COJied C TIOMOIIBIO 37
kaccHpuKalua PYCCKOTO (pPOAHOTO) SI3BIKA U S3BIKA XHUMHH.
1 XHMITICCKIE [IpoBoaUTE  OMBITHL,  TOJATBEPKAAFOIINC
cBoMCTBa XUMHYECKUE CBOICTBa COJICH, c
coOJroIeHneM TIpaBHIT TEXHUKHU
0e3omacHOCTH
45 I'enetnueckas cBsI3b XapakTepHu30BaTh MOHATHE «TE€HETHYECKUN 49
MEXIy K1accaMu pAam».
HEOPTaHUYECKUX WnmocTpupoBaTh  T€HETHYECKYIO  CBSI3b
COCTUHCHHIA MEX]y BEIIeCTBAMH: MPOCTOE BEUIECTBO —
OKCHJT — THIPOKCHU — COJIb.
3anuceIBaTh ypaBHEHUS peaxiuii,
COOTBETCTBYIOIINX  TIOCJICIOBATCIBHOCTH
(LIeToUKe) MpeBpaIIeHUH HEOPraHUICCKUX
BEIIECTB Pa3IMYHBIX KJIACCOB
46 Ipaxmuueckas VYMmers oOpamatbess ¢ JabopaTOpHBIM 46
paboma Ne 7. 000opyAOBaHHEM Y HarpeBaTeIbHBIMU
Pemenne npuboOpaMu B COOTBETCTBHH C MPaBHIAMHU
AKCIIEPUMEHTAITBHBIX TEXHHUKHU 0€30MTacCHOCTH.

3a/1a4 I10 TEME
«OCHOBHBIE KJIACCHI

Pacno3naBate HCKOTOPELIC AHHUOHBI n
KaTHOHBI.
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HEOPTraHUYECKUX
COEIUHEHUID)

HaOmomath CBOHCTBA  3IEKTPOJIUTOB U
MIPOUCXOASIINX C HUMU SIBJICHUM.
HabGmomate ® ommchBaTh peakiuu ¢
Y4acTHEM  3JIEKTPOJIIUTOB C  TOMOIUIBIO
PYCCKOTo (POIHOTO) S3bIKA U SI3bIKA XUMHUH.
@opMyIHpOBaTh BBIBOABI MO PpE3yJIbTaTaM
MPOBEJIEHHOTO SKCIIEPUMEHTA

47 O06o06menne u 1 2 4
crucTeMaTU3aIus
3HaHUM 0 TeMe
«OCHOBHBIE KJTacChI
HEOPraHMYECKUX
COEIMHECHMID)
48 Konmponvnas 1 58
paboma 3 1o TeMe
«OCHOBHBIE KJTacChI
HEOPTaHUYECKUX
COEIMHEHUI»
Ilepunoauyeckuii 3aK0H M epHOIUYECKasi CHCTeMa XUMHYecKHX dieMeHTOB /.. MenneseeBa.
Ctpoenue atoma (8 4 + 24 pe3epna)
EcrecTBeHHBIC 1 OOBSCHAT,  TPHU3HAKH,  ITO3BOJIAIONIHE 59
49 cemeiicTBa 00BENHATH TpyTIIBI XUMHUYECKHUX
XHUMHUYECKUX SJIEMEHTOB B €CTECTBEHHBIE CEMEHCTRA.
3JIEMEHTOB. PackpsiBath XUMUYECKUI CMBICIT
AmMdoTepHOCTD (3TUMOJIOTHIO) HAa3BaHWH  €CTECTBEHHBIX
CEMEICTB.
ApPryMEeHTHPOBATh OTHOCHUTEIHFHOCTh
Ha3BaHUS «MHEPTHBIE Ta3bl».
OOBsCHATS, MIOHSTHE «ampoTepHbIe
coeauHeHus». HabnromaTe W ONMUCHIBATH
peakiuu MEeXAy BEIIECTBAMH C IIOMOIIBIO
pyccKoro (pOJHOTO) sI3bIKa U SI3bIKA XUMHUH.
XapakTepHu30BaTh ABOWCTBEHHBIH XapakTep
CBOWCTB aMm(pOTEepHBIX  OKCHAOB |
THIPOKCHIIOB.
[IpoBoaUTE OMBITEI MO MONYYECHUIO U
MOATBEPXKIACHUIO  XUMHYECKHX  CBOWCTB
aM(pOTEepHBIX OKCHAOB U THUAPOKCHIOB C
coOIIoIcHuEM MpaBUI TEXHUKHU
0e30macHOCTH
50 OTKpBITHE 1 Pazmmyats €CTECTBEHHYIO u 89
MIEPHOANIECKOTO HCKYCCTBEHHYIO KIIaCCH(DUKAIHH.
3akoHa J[. 1. OOBSCHATH, IOYEMY MEPHOANYCCKUN 3aKOH
MeHnpaeneeBsIM OTHOCST K €CTECTBEHHOH KacCU(pHUKALIHH.
MonenupoBatb XUMHYECKUE
3aKOHOMEPHOCTH, BBLACISISA CYILECTBEHHBIE
XapaKTePUCTUKN 00BEKTa U MPEICTABISSI UX
B  IPOCTPAaHCTBEHHO-TpapUUEeCKOH  WIN
3HAKOBO-CHMBOJHIECKOH opme
51 OCHOBHBIC CBEACHUS 1 OOBSICHATB, 4YTO  TaKOE  «IPOTOHY, 2 4
0 CTPOCHUH aTOMOB CHEUTPOH»,  «IJCKTPOH», «XUMHUECKUH
AJIEMEHT), «MaCCOBOH YHCIIO».
OnuceiBaTe  CTpOEHHE  AOpa  aToMma
UCTIONB3YySl  TEPHOAMYECKYI0  CHCTEMY

xuMudeckux daeMmenToB J[.M. Menneneena.
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[lony4yats wHpOpMALMIO TO XUMHHA U3
Pa3NUYHBIX HCTOYHUKOB, aHATM3UPOBATH €€

52 Ctpoenue OOBSCHATH TIOHATHE (AICKTPOHHBIN CII0W», 36
ANIEKTPOHHBIX WM «QHEPTETHYECKUH YPOBEHBY.
000JI04YEeK aTOMOB CocrtaBiaTh CXEMBI pacrnpeeneHus
JJIEKTPOHOB TIO JJEKTPOHHBIM CJOAM B
3JIEKTPOHHOM 000JI0YKe
53 Ilepnognueckas PackpriBath ¢duznueckuit CMBICHT 58
cucTema MOPSAIKOBOTO HOMeEpa XUMHYECKOTO
XUMHYECKAX JJIeMeHTa, HOMEepa Tiepuojla W HoMepa
anemenToB J[.1. CPYILIBL.
Menneneena OOBICHAT, 3aKOHOMEPHOCTH HM3MCHCHHUS
METaIITNIECKAX u HEMETAITHYECKUX
CBOHCTB XHMHYECKHX OJJIEMEHTOB U HX
COCJIMHCHHI B TICPHOIaX M TPYIIax
54 XapakTeprucTuka XapakTepru3oBaTh XUMHYECCKUE DIIEMEHTHI 2 7
dIeMEeHTa 1—3 mepuomoB 1O WX IMOJIOXKEHUIO B
IO €T0 MOJIOKEHUIO NEPUOJUYECKON  CHUCTEME  XUMHUYECKHUX
B EPUOJIUYECKOMN anemenTtoB J[. 1. Menneneena.
cucTeMme ApPryMEeHTHPOBaTh CBOWCTBA OKCHAOB U
THIPOKCHIIOB METalIoOB M  HEMETaJJIOB
MOCPEACTBOM YPaBHEHHUN peaKIui
55 XapakTepHucTuka 27
JJIeMEeHTa
IO €r0 MOJIOKEHHUIO
B MIEPUOANYECKON
cucreme
56 3HaveHME Omnpenensarp  WCTOYHHKH  XUMHYECKOM 6 8
MEPUOJNYECKOTO nHpOpPMALIUH.
3aKOHa [Mony4yats HEOOXOMUMYIO UH(OPMAIHIO U3
Y TIepUOINIECKON Pa3IMYHBIX UCTOYHHUKOB, aHAITM3UPOBATH €€,
CHCTEMBI oopMIIATE MH(POPMAIIMOHHBIN  MPOIYKT,
XUMHYECKUAX MPE3eHTOBAaTh  €ro, BECTH  HAYYHYIO
JJIEMEHTOB TUCKYCCHIO, OTCTaNBaTh CBOIO TOUKY 3PEHUS
J. Y. Menpneneena WJI KOPPEKTUPOBATh €€
57 O600menue n 35
CUCTEeMaTH3aIus
3HaHUH 0 TeMe
«Ilepnoanueckuit
3aKOH U
MepUOANIECcKas
cucremMa
XUMHYECKUAX
anemenToB .M.
Menpeneesa.
Ctpoenue aTomMay
58 | Konmponvnasn 58

paboma 4 o Teme
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«Ilepnoanueckuit
3aKOH U
MepUOANIECcKas
cucremMa
XUMHYECKUAX
anemenToB .M.
Menpeneena.
Ctpoenue aTtomMay

Xumndeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peaknuy (8 4. + 2 yaca pe3epBa)

59

HNonnas xumMudeckas
CBS3b

OOBICHATE, YTO TAKOE HOHHAS CBS3b, HOHBI.
XapakTepru3oBaTh MEXaHH3M O0pa30BaHUS
HOHHOM CBSI3H.

CoCTaBIIATh CXEMBI 00pa3oBaHMsS HOHHOM
CBSI3H.

Hcnonp30BaTh 3HAKOBOE MOJICIIUPOBAHKE.
Ompenenars THII XHUMHYECKOW CBS3H TIO
dhopmye BemecTra.

[IpuBOaUTE TpHIMEPHI BEIIECTB C HOHHON
CBSI3BIO.

YcraHaBnmuBaTh  NMPUIHMHHO-CIICICTBEHHEIC
CBSI3M MEXIY COCTaBOM BEIIECTBA M BHJIOM
XUMHYECKOUN CBSI3U, MKy MOHHOW CBS3BIO
U KPHUCTAJUTMYECCKAM CTPOCHHEM BEIECTBA,
MEXIy  KPUCTAJUIMYECKUM  CTPOCHUEM
BEIIECTBA U er0 (PU3UYESCKUMHU CBOWCTBAMU

7 8

60

KoBanenTHas
XMUMHAYECKAS CBSI3b

OOBSICHATD MOHSITHS «KOBAJICHTHAS CB3bY,
«BaJICHTHOCTBY.

CocCTaBIIATh CXEMBI 00pa30BaHUS
KOBAJICHTHOM HEMOJISPHONU XUMUUECKOU
CBSI3H.

Hcnonb30BaTh 3HaKOBOE MOJICIUPOBAHUE.
Onpenensars TU XUMHUYECKOW CBS3H IO
dhopmyre BemecTra.

[IpuBOANTH IPUMEPHI BETIECTB C
KOBaJICHTHOM CBS3EIO.

YcraHaBIuBaTh MPUIHMHHO-CIICICTBCHHEIC
CBSI3M MKy COCTABOM BEIIECTBA U BUIOM
XUMHYECKOU CBSI3U, MEXK]Ty KOBAJICHTHON
CBSI3BI0 M KPUCTAJUTMYECKUM CTPOCHUEM
BEIIIECTBA, MEKAY KPUCTALTHICCKAM
CTPOCHHEM BEIIECTBA U €T0 (PU3HMYCCKUMU
CBOMCTBaMH

26

61

KoBanenTHas
HETIOJISIpHAS

Y TIOJISIpHAs
XHUMHYECKasT CBA3b

OOBSICHATD TTOHSITHS «KOBaJICHTHAs
TTOJISIpHAS CBSI3bY,
«QNEKTPOOTPHUIIATEIBHOCTDY,  «BO3TOHKAY,
WM «CYOITUMAIIVsD.

CocTaBiiaTh CXEMBI 00pazoBaHUs
KOBAJICHTHOM MOJISIPHON XUMHUYECKOU CBSI3U.
Hcnonp30BaTh 3HAKOBOE MOJICIIUPOBAHKE.
XapakTepru3oBaTh MEXaHH3M 00pa30oBaHUS
MOJISIPHON KOBAJICHTHOM CBSI3H.

Onpenenars THN XUMHYECKOW CBS3U IO
(hopMyIie BelecTna.

[IpuBoaNTH TIPUMEPHI BEIICCTB C

13
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KOBAJICHTHOM MOJSIPHON CBA3BIO.
YcTaHaBIMBaTh  MPUYHHHO-CIICJCTBCHHBIC
CBSI3M MEXIY COCTaBOM BEIIECTBA W BHJIOM
XUMHYECKON CBSI3U, MEXIYy KOBAJICHTHON
CBA3bI0 W KPUCTAIMYECKUM CTPOSCHUEM
BEIIECTBA, MEeXIy KPUCTAIUTHYECKAM
CTPOCHHEM BENIeCTBA U €ro (hU3NYECKUMHU
CBOMCTBaMH.

CocTaBsaTh hopMyJibl OMHAPHBIX
COEIMHEHHUH IO BAJIEHTHOCTH W HAaXOIUTh
BaJICHTHOCTH D3JIEMEHTOB 10  (opMyJie
OMHAPHOTO COCTUHCHUS.

Hcnonb3oBath MaTepualibHOE
MOJICTTUPOBAHKE

62

MeTammnueckas
XVUMHAYECKAS! CBSI3b

OOBICHATH, 4YTO TaKO€ MeTaInYecKas
CBSI3b.

CocTaBiiaTh CXEMBI 00pazoBaHUs
METaNTHYECKON XUMHUYECKOH CBS3H.
Hcnonp30BaTh 3HAKOBOE MOJICIIUPOBAHKE.
XapakTepru3oBaTh MEXaHH3M 00pa30oBaHUS
METAJIMYECKOM CBS3U.

Onpenenars THN XUMHYECKOW CBS3U IO
dhopmyre BemecTra.

[IpuBoauTH TIPUMEPHI BEIICCTB C
MCTaJIJINYCCKON CBA3BIO.

YcTaHaBIMBaTh  MPUYHHHO-CIICJCTBCHHBIC
CBSI3M MEXIY COCTAaBOM BEIECTBA M BUIOM
XUMHYECKOUN CBSI3U, MEXYy METAJLTUYCCKON
CBA3bI0 W KPUCTAIMYECKUM CTPOSCHUEM
BEIIECTBA, MEXITY KPHCTaJUTHIECKIM
CTPOCHHMEM BEILECTBA U €ro (U3MYCCKUMHU
CBOMCTBaMH.

Hcnonb3oBath MaTepualibHOE
MOJICTMPOBAHUE

25

63

Pemenne 3aJa4 1o
TeMe «XUMHUECKas
CBA3b»

YcraHapnuBaTh  NPUYUHHO-CIIECICTBEHHBIC
CBS3M MEXIY COCTaBOM BEILECTBAa U BUIOM
XUMHUYECKON CBSI3M, MEXIY KOBaJEHTHOM
CBSA3BI0 W KPHUCTAIIMYCCKUM CTPOCHHEM
BEIIICCTBA, MEXIY KpUCTaJUIMYECKUM
CTPOCHHMEM BEILECTBA U €ro (QU3MYCCKUMHU
CBOMCTBaMH.

CocTaBnsATh bopmyIIBl OMHApHBIX
COCJIMHEHUM IO BaJICHTHOCTH M HaXOAUTh
BaJCHTHOCTH DJJIEMEHTOB 10  (opMmyJie
OMHAPHOTO COCTUHCHUSI.

6 8

64

CreneHp OKUCIIEHNS

OOBSICHATH MOHATHS «CTEIICHb OKHUCIIEHUSIY,
«BaJICHTHOCTBY.

CocTaBnsATh bopmyIIBl OMHApHBIX
COCIUHEHHM Ha OCHOBE OOIIEro crocoda ux
Ha3BaHUM.

CpaBHUBaTh BaJCHTHOCTh W  CTEICHb
OKHCIICHHS.

PaccuMThIBaTh CTEIIEHHM OKHCIEHHS IO
dhopMyIaM XUMHIECKHX COCTMHCHUN

37
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65 OKHCITUTENBHO- 1 OOBACHATD  TOHATUS  «OKHCIHMTEIBHO- 27
BOCCTaHOBUTEIIBEHBIE BOCCTaHOBUTEIBHBIE peaxkuumny,
peaxkuu «OKHUCIIUTETbY, «BOCCTAHOBUTEIIbY,
«OKHCJIEHHE», «BOCCTAaHOBIIEHHEY.
KnaccupunmpoBaTh XUMHUYECKHE peakmui
[0 IpPU3HAKy  W3MEHEHUSA  CTEHeHel
OKHCJICHUS 3JIEMEHTOB.
Onpenenars OKHCIIUTEIb u
BOCCTaHOBUTEIb, IPOLIECCHI OKHUCIECHUS U
BOCCTaHOBJICHUS.
Hcnonp30BaTh 3HAKOBOE MOJEIMPOBAHUE
66 Pemenue 3anayd no 1 KnaccupuumpoBaTh XUMHYECKHE pEaKIUN 59
TeMe [0  [IpPU3HAKy  W3MEHEHUSA  CTEHeHel
«OKuCIUTENHHO- OKHCJICHUS 3JIEMEHTOB.
BOCCTaHOBUTEIIBHBIE Onpenenars OKHCIIUTEIb u
peaxuuny BOCCTaHOBUTEJb, IPOLIECCHI OKHUCIECHUS U
BOCCTaHOBJICHUSI.
Hcnonp30BaTh 3HAKOBOE MOJIEIMPOBAHUE
67 | O6obmenue u 1 VYcTaHaBnmuBaTh NPUYMHHO-CIIEICTBEHHBIE 1 4
cucTeMaTu3aIus CBSI3U MEX]ly COCTaBOM BEIIECTBA U BUIOM
3HAHUU 0 TEME XUMHUYECKOHN CBSI3U, MEXY HOHHOU CBSI3bIO
«X¥MHYecKas CBSI3b. U KPUCTAJUIMYECKUM CTPOEHHEM BELIECTBA,
OxucnuTensHo- MEXIY  KPUCTAUIMUYECKUM  CTPOEHHEM
BOCCTaHOBUTEJIbHbIE BEIIECTBA U ero (PU3UUECKUMU CBOWCTBAMHU
peaxmum KnaccupunmpoBaTs XUMHYECKHE peaKIUi
[0 TPU3HAKY HU3MEHEHHUs  CTeleHel
OKHCJICHUS 3JIEMEHTOB.
Onpenenars OKHCIIUTEIND u
BOCCTaHOBUTEIb, NMPOLECCHl OKHUCICHUS WU
BOCCTaHOBJICHUSI.
Hcnonp30BaTh 3HAKOBOE MOJIEIIUPOBAHHE
68 | Konmponvnasn 1 4 8

paboma 5 1o Teme

«XuMu4deckas CBA3b.

OKHUCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIE
peaKIuny

Bcero — 68 u.

[IpakTuueckux padot — 7
JloMalTHui SKCIEPUMEHT - 2
KoHTponmbHEIX paboT — 5
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(2 4 B Hee10, Beero 68)
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CBSI3W BJIMSIHUSL pa3nu4HbIX (AKTOPOB Ha

Home OcHoBHBIE
p XapakTepucTHKA OCHOBHBIX BU/I0B HaTnpaBJIeHUs
YPOK Tema ypoka AeATeJIbHOCTH y4yaluxcs (Ha ypoBHe BOCHUTATEIbHO
an/m Y4eOHBIX J1eliCTBHH) i
AeATeTbHOCTH
IToBTOpeHune u 00001IeHUE CBeleHUIT 0 Kypcy 8 kinacca. Xumudeckue peakuuu (Su+ 14
pe3epB)
1 Knaccudukanus Xapaxmepuzoeams  OKCUABI, THIPOKCHUIbI 58
HEOPraHUYECKUX (ocHoBaHMs, aM(OTEpHBIE  THUIPOKCHUIBI,
BEIIIECTB U UX KHUCJIOPOACOACPIKAIINE KUCIOTHI) U COJH IO
HOMEHKJIaTypa IJaHy: COCTaB, CIOCOOBI  0Opa3oBaHUs
2 Knaccudukanums Ha3BaHMM,  XapakTepHblE  CBOHCTBA U 58
HEOPraHUYECKUX MOJIyYEHHeE.
BEIIIECTB U UX Knaccugpuyuposamos oxcuabl, THIPOKCUIBI
HOMEHKJIaTypa (ocHoBaHMs, aM(OTEpHBIE  THUIPOKCHUIBI,
KHCJIOPOACOACPIKAIINE KUCIOTHI) U COJH IO
Pa3IMYHbIM PU3HAKAM.
Ymemv  moaTBepKIaTh  XapaKTEPUCTUKY
OTJENbHBIX Ipe/ICTaBUTeNeH KJIACCOB
HEOPTaHWYECKUX  BEIIECTB  YpaBHEHUSMU
COOTBETCTBYIOIIUX PEAKIIUH.
Packpvieamb TEHETUYECKYIO CBS3b MEXIY
KJIacCaMH HEOPraHUYEeCKUX COeIMHEHUN
3 Knaccudpukanus O0bsCHAMBNIOHATUS «XUMHUYECKAsT PEaAKIIHS, 14
XUMHUYECKHUX PEaKIIii «peakuuu COETUHEHHUSI, «peaxkuuu
M0 Pa3IUYHBIM Pa3IOKEHUSN», «PEAKIUU OOMEHAY, «PEAKITII
OCHOBaHHUSIM 3aMEIIEHUS», «pPEaKIUU HEeUTpaTu3aluuny,
4 Knaccudpukanus «3K30TEPMUYECKHUE peaKIum, 14
XUMHUYECKHUX PEaKIHii (QHAOTEPMHUUECKHE DPEAKIUN», «0OpaTHUMbIe
M0 Pa3IUYHBIM peaxmumy, «HEOOpaTUMBbIC peakuumny,
OCHOBaHUSIM «OKHCTUTENIbHO-BOCCTAHOBUTEbHBIE
peaxkiumny, «TOMOTCHHBIE peakuum»,
«TETEPOTEHHbIE PEAKINN», «KATaTUTHUYECKUE
peaKiumy», «HEKaTATUTHYECKUE pEeaKIuuy,
«TeTIoOBOM 3P (HEKT XMMUIECKON pEaKIm.
Knaccugpuyuposame XuMudeckue peaknuu
M0 Pa3IUYHBIM OCHOBAHUSIM.
Onpedensams OKUCIUTENb U BOCCTAHOBUTEINb,
MIPOLIECCHI OKUCIICHUS U BOCCTAHOBJICHHUS.
Habniooams M onuceiéams peakuy MEXIY
BElIECTBAMM  C  TIOMOIIBIO  PYCCKOIO
(pOIHOTO) SI3BIKA M S3BIKA XUMUU
5 [TonsiTue 0 ckopocTu ObvscHame, 4TO TaKoe «CKOPOCTh 26
XUMUYECKOU PEaKIUH. | XUMUYECKON PEAKLIUM.
Katanus Apaymenmuposamo BBIOOP €IMHHUI]
6 [TonsTue o ckopoctu u3mepeHus Fp. 26
XUMHYECKON peakiuu. | Yemanasenueéams — NPUUNHHO-CIIEACTBEHHbBIE
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Karams

CKOPOCTbh XUMUYECKUX PEAKLIUM.

Habnrwoams n onucvieames peakiyuu MEXIy
BEIIECTBAMH  C MOMOIIBI0  PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHUH

IIpogooums ~ OMBITBI,  TMOATBEPIKIAIOIINE
3aBHCHMOCTD CKOPOCTH XHUMHAYECKOHU
pEaKIuu OT Pa3INYHBIX (aKTOPOB

Xumu

yeckue peakuum B pacteopax (10 1)

DNEKTPOIUTHYECKAS
JMCCOLIMALIUS

Xapaxmepuzoeams MOHSTUSA
«QIIEKTPOIUTHYECKAS U CCOLUALUS,
«QIEKTPOJIUTBI», «HEITEKTPOJIUTHI».
Yemanasenueams  NPUYMHHO-CIIEICTBEHHBIE
CBS3M MEXAY TMPUPOJION JJIEKTPOJIUTa U
CTENEHBIO €0 TUCCOLNALINH.
Yemanasnueams  npUYMHHO-CIIEICTBEHHbBIE
CBA3M MEX]y TUIIOM XHMHYECKOW CBS3U B
AIEKTPOJIUTE u MEXaHU3MOM ero
JUCCOLIMAIU

48

OCHOBHBIE TTOJIOKCHMS
TEOPUH
AIEKTPOJIUTUYECKON
nuccormanuu (TO/1)

Xapakmepuzoeamb ~ TIOHATUS  «CTENEHb
IUCCOLHUAILIUNY, «CUJIbHBIE 3JIEKTPOIUTHI,
«cnabbie AIEKTPOJIUTHIY, «KATHOHBIY,
«aHUOHBDY, «KHCIIOTBD», «OCHOBaHUSA,
«COIM». Cocmasname ypaBHEHUS
ANEKTPOIIUTUYECKON JUCCOIMAIMN  KHUCIIOT,
OCHOBaHHM U COJIEH.

Hnniocmpuposams  nipuMepaMu  OCHOBHBIE
MOJIOKEHUS ~ TEOPUHM  BJIEKTPOJIUTUYECKOU
JUCCOLUAIUH.

Paznuuams  KOMIOHEHTBI — JJOKA3aTENIbCTB
(Te3ucos, apryMEHTOB " hopmbI
JTI0KA3aTeNIbCTBA)

46

XUMHYECKHE CBOMCTBA
KHUCJIOT KaK
3JICKTPOJIUTOB

Xapakmepuszoeams ~ 0o0LIME  XMMHYECKHE
CBOMCTBA KHCIOT C IIO3ULUH TEOpUU
NEKTPOIIUTUYECKON TUCCOLUALINH.

10

XMMHYECKHE CBOMCTBA
KHUCJIOT KaK
AIEKTPOJIUTOB

Cocmasnams  MONEKYJSIPHBIE, TOJHBIE U
COKpalIEHHbIC HOHHbIE YPAaBHEHUS peaKkuil ¢
y4acTHueM KHUCIOT.

Apeymenmuposamo BO3MO>XHOCTh
MPOTEKAHUs PEAKIUN C y4acTHEM KHCIJIOT Ha
ocHoBe mpaBwia bepromne u  pdana
AKTUBHOCTH METaJUIOB.

IIposooums ~ OMBITHL,  MOATBEPKIAIOIINE

XHUMHUYECKHE CBOMCTBA KHCIIOT, C
cOoOII0ICHUEM MPaBUII TEXHUKH
0€30I1aCHOCTH.

Habarwoams u onucvieams peaxiyu ¢

YYAaCTUCM KHCJIOT C IMOMOIIBIO PYCCKOT'O

6 8

6 8
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(poaHOTO) SI3bIKa U SI3bIKA XUMHUH

11

XMUMHYECKHE CBOMCTBA
OCHOBaHUI KaK
ANEKTPOIUTOB

Cocmasnams  MONEKYJSPHbIE, TOJHBIE U
COKpaIll€¢HHbIE HOHHBIE YPABHEHUS PEAKIIUM ¢
y4aCTHEM OCHOBAHMIA.

Apeymenmuposamu BO3MOKHOCTh
MPOTEKAHUs PEAKIIMN C YYaCTUEM OCHOBAHUU
Ha OCHOBe mnpasuia beproie.

IIpo6oOums ~ ONBITHI,  TOATBEPXKIAIOIINE
XHMHYECKHE  CBOMCTBA  OCHOBaHHMM, C
co0uroIeHEeM MpaBUII TEeXHUKU
0€301MacHOCTH.

Habnwooams W onucvieames  peakuuu ¢
Y4aCTHEM KHUCJIOT C MOMOLIBI0 PYCCKOIO
(poiHOTO) sI3bIKA U A3BIKA XUMUU

49

12

XUMHYECKHE CBOMCTBA
COJIEN KaK
3JIEKTPOJIUTOB

Xapaxmepuzoeames ~ 001IME  XUMHYECKHE
CBOMCTBA COJEM C TO3ULHMA  TEOpUU
ANEKTPOIUTUYECKON TUCCOLIUAIIUH.
Cocmasnams  MONEKYJSIPHBIE, TOJHBIE U
COKpalIEéHHbIC HOHHbIE YPAaBHEHUS peaKkuil ¢
Y4aCTHEM COJIEH.

Apeymenmuposamo BO3MO>XHOCTh
IIPOTEKAHUsl PEaKlUMil C y4aCTHEM COJIEH Ha
OCHOBe TpaBwia beprose.

IIpo6oOums  ONBITHI,  TOATBEPXKIAIOIINE
XHUMHYCCKHE CBOMCTBaA CoJIeH, c
co0JroIeHEM paBUII TEeXHUKU
0€301acHOCTH.

Habnooams w  onuceiéams peakuuu C
ydacTHeM COJieH C IOMOIIBI0O  PYCCKOTO
(poziHOTO) sI3bIKA U A3BIKA XUMUU

49

13

[TonsiTe o ruapoanse
coiel

Vemanagnueams ~ 3aBUCHMOCTB — MEXKAY
COCTaBOM COJIM U XapaKTepoM e€ THIPOIIn3a.
Ananuzuposames Ccpemy pacTBOpa COJIM C
MMOMOIIIbIO MHAUKATOPOB.

IIpocnosuposams THUI TUAPOIN3A CONU HA
OCHOBe aHayu3a e HopMyJIbl

6 8

14

Ilpakxmuueckasa paboma
1. Pemenue
SKCIIEPUMEHTAIIbHBIX
3a/1a4 o TeMme
«DNEKTPOIUTHIECKAS
JUCCOITUALIUS

Vmemsv  oOpamatbcss ¢ Ja0OpaTOPHBIM
obopynoBaHueM Y HAarpeBaTEIbHBIMU
npubopamMu B COOTBETCTBUH C MpaBUJIAMU
TEXHHUKHU O0€30MaCHOCTH.

Habawoams cBOMCTBA IEKTPOIUTOB.
Habnmooams w  onuceiéams peakuuu C
y4yacTUeM  3JEKTPOJIUTOB C  MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WIJIM POJHOTO)
SI3bIKA U A3bIKA XUMHH.

Dopmynuposamb BBIBOJALI TIO pPeE3yabTaTaMm
MPOBEJEHHOTO SKCTIEPUMEHTA

2 4

15

O06o01enre 1 cucTeMarr3alis 3HaHUH 0 TeMe « XUMUYECKHE PEaKInu
B PACTBOPAX AJICKTPOJIUTOBY

58

16

Koumponvnas paboma 1 no teme «XMMHUYECKHE PEAKIIMH B pacTBOpax

25
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| snekrponnToBY

HemeTanabl 4 ux coenHeHus (25 4)

17

OO0mrast XxapakTepUCTUKA
HEMETaJUIOB

Ob6vsicHamb, 9TO TAKOS HEMETAJLIIBI.
Xapaxmepuzosams XUMUYECKHE 3JIEMEHTHI
— HEMETaJUIbl U CTPOeHHUE, (PU3NYECKUE U
XMMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
HEMETAILIIOB.

ObwsicHambs  3aBHCUMOCTb  OKHMCJIATENHHO-
BOCCTaHOBHUTECILHBIX CBOMCTB (mm
npeockaszvléams ~ CBONCTBA)  DJIEMEHTOB-
HEMCTAIUIOB  OT  HUX  IIOJOXKCHHSI B
MEePUOINYECKOMN cHUCTEME XHUMHYISCKIX
anemenToB 1. 1. Menaeneena.
Yemanaenueamb — NIPUUUHHO-CIIEICTBEHHBIE
CBSI3U MEXKY CTPOCHUEM aTOMa, XUMUYECKOM
CBSI3bl0, THUIIOM KPHUCTAUIMYECKOW PEIETKU
HeMeTasia u ero COCIUHCHUI
npuznueckumMmn CBOMCTBaAMM JTAaHHOTO
HEMeTallJla U €r0 COSANHCHUM.
Jloka3bl86ambOTHOCUTEIBHOCTD MMOHATUH
«METAJI» B «HEMETAJII

17

18

OO6mas XxapakKTepucTUKa
sanemeHToB VIIA-
IPYNIbl — TaJOT€HOB

Xapaxkmepuzosamv CTpoeHHE, PU3NUECKUE U
XUMHUYECCKUC CBOﬁCTBa, HO.Hy‘IGHI/Ie )41
MPUMEHEHHUE TaJOreHOB B IUIaHE OOIIero,
0COOEHHOTO U €JUHUYHOTO.

Yemanasnueams — NPUYUHHO-CIICICTBEHHBIC
CBSI3U MEXKY CTPOCHUEM aTOMa, XUMUYECKOI
CBSI3b10, TUTIOM KPHUCTAJUTMYECKON PEMIETKH Y
TaJIOTCHOB U (1)I/I3I/I‘-IGCKI/IMI/I n XUMHWUYCCKUMU
CBOMCTBaMH 3THUX BEIECTB

26

19

CoennHeHns rajoreHoB

Xapaxkmepuzosamuo c HCIOJIb30BaHUEM
pPYyCCKOro (POIHOTO) SI3bIKA M SI3bIKA XUMHUHU
coctaB, (Qu3uyeckne W XUMHYECKHE
CBOICTBa, TIOJy4YeHHE H  TNPUMEHEHUE
COCJIMHEHMI TaJIOTCHOB.

Hasvieamv  coequHeHUs  TaJOr€HOB IO
dbopMmynie u cocmagnams QGOPMYIBI MO WX
Ha3BaHMIO.

Yemanasnueams  TPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXIY XUMHUYECKON CBS3BIO U THUIIOM
KPUCTAINTMYECKON PEIIETKH B COCIUHEHUSX
TaJIOTEHOB M (PU3MYECKUMHU U XUMUYCCKUMHU
CBOMCTBAMHM ITHUX BEIIECTB.

Ilposooums, HabMOOamMv M ONUCLIBAMD

XUMHUYECKUN 3KCIIEPUMEHT o
pacrno3HaBaHUIO raJIoreHu-MOHOB c
co0IroIeHEM paBUII TEeXHUKU
0€301MacHOCTH.

Bvinoanams  pacd€rel 1O  XMMHYECKUM
dbopMynaM W ypaBHEHUSIM  pEaKIIMid,
MPOTEKAIOIIUX C YYaCTUEM COEAMHEHUH

58
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raJJIOr¢HOB

20

Ipaxmuyeckas paboma
2. 3yueHne CBOMCTB
COJISIHOM KHUCJIOTHI

Ymem»  oOpamatrbcsi ¢ 1a0OpaTOPHBIM
000pyIOBaHUEM u HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBHHM C IPaBHJIAMH
TEXHHUKHU 0€30MaCHOCTH.

Habniooams  CBOWCTBA  AJIEKTPOJIMTOB U
MPOUCXOSAIINX C HUMH SIBJICHUA.
Habnooams w  onuceiéams peakuuu C
y4acTHEM  JJIEKTPOJUTOB  C  TOMOIIBIO
pyccKoro (pOHOTO) A3bIKA U S3bIKA XUMHUH.
Dopmynuposamb BBIBOIBI MO pe3ybTaTaM
IPOBEIEHHOTO KCIIEPUMEHTA

89

21

OO0mas XxapakTepucTUKa
snemMeHTOB VIA-

TPYIITBI —
xanbkoreHoB. Cepa

Jlasamb  00IIyI0 XapaKTepUCTHKyaTOMawm,
IIPOCTBIM  BEIIECTBAM U COEAMHEHUSAM
XaJIbKOT€HOB B 3aBUCUMOCTH  OT  MX
IIOJIOYKEHUS B IIEPUOANYECKOMN CUCTEME.
Xapakmepuzoeams CTPOEHUE, ATIOTPOIUIO,
¢usnueckue W XUMHYECKHE  CBOMCTBa,
MIOJIyYEHUE U IPUMEHEHUE CEPBI.
Yemanasnueams  pUYMHHO-CIIEICTBEHHBIE
CBSA3U MEXKIY CTPOCHUEM aTOMa, XUMUYECKON
CBA3BI0, THUIIOM KPHUCTAUIMYECKOW DPEIIETKU
cepbl U €€ (PUINUECKUMH U XUMHYECKUMU
CBOMCTBAMH.

Bvinonnams  pacy€rsl 1O  XMMHYECKHM
dopMynaM M ypaBHEHHMAM  pEaKIHi,
MIPOTEKAOIINX C YYACTUEM CEPBI.
Ilpogooums, nabaooams W ORUCHIBAMD
XUMHUYECKAN IKCIIEPUMEHT 10 TOPEHUIO CEPBI
Ha BO3JyXE U B KHCIOPOZAE C COOJIIOJEHUEM
MIPaBWJI TEXHUKHU 0€30MaCHOCTH

25

22

CepoBogopon u
CyIb(PUIBI

Xapakmepuzoeamby ¢ HUCIHOJIb30BAaHUEM
PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA XUMHUHU
coctaB, (Qu3uyeckne W XUMHYECKHE
CBOMCTBa, IOJIydeHHE U  NPUMEHEHHE
COEIMHEHHI Cepbl B CTENIEHU OKUCICHUS —2.
Ha3zvieams coenuHeHus cepbl B CTENEHU
okucieHus —2 mo Qopmyne u cocmasnsimo
(hopMyIIBI IO UX Ha3BaHMIO.

Cocmagnsame  MOJEKYJSIPHbIE W HOHHBIE
YpaBHEHUS  peakiuii, XapaKTepu3yrollue
XMMHYECKHE CBOMCTBA COEAUMHEHHUHN CEpPbl B
CTETICHU OKUCIICHUS —2.

Onucvieamsw IMPOLCCChI OKHCJICHUA-
BOCCTaHOBJICHUA, onpedeﬂﬂmb OKHCIINTCIIb U
BOCCTAHOBHUTCIIb u cocmaesiisimos

ANIEKTPOHHBIN OalaHC B peaKLUIX C y4acTHEM
Cepbl B CTENIEHU OKUCIICHUS —2.

Yemanasnueams  NpUYMHHO-CIIEICTBEHHBIE
CBSI3U MEXKAY XMMHUYECKON CBSI3bIO U TUIIOM
KPUCTAJJIMYECKON PEIMIETKH B COEIUMHEHHSIX

69
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ceppl U (PU3MYECKMMH W XUMHYECKUMU
CBOMCTBAMU 3TUX COEIUHEHUI

23

Kucnoponnsie
COEZIUHEHUS Cepbl

3anucvieams  GOPMYIBI  OKCHIOB  CEPHI,
Hazvleamv WX, ONUCLIBAMb CBOICTBA Ha
OCHOBE 3HAHUU O KHCIOTHBIX OKCUIAX.
Xapaxmepuzoeams € HCIOJB30BAHHEM
PYCCKOTO (POJHOTO) SI3bIKA M S3bIKA XUMHUH
cocTaB, (pu3nvecKkre U XMMHYECKHUe CBOMCTBA
CEPHOI KUCIIOTHI KaK 3JIEKTPOIIUTA.
Cocmasnams  MONEKYISIpHBIE U HOHHbBIE
YpaBHEHHUS  PEAKIHMHA, XapaKTEPU3YIOUIUX
XMMHYECKHUE CBOMCTBA CEPHOM KUCIIOTHI.
Pacnosnasams cynbdaT-HOHBI.
Xapaxmepuzoeams € HCIOJB30BAHHEM
PYCCKOTO (POJIHOTO) SI3bIKA M S3bIKA XUMHUH
CBOMCTBA  KOHIICHTPUPOBAHHOW  CEpHOM
KHCIIOTHI KaK OKUCITUTETIS.

Cocmasnams  ypaBHEHUS  OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX  PEAKIUHd  METOJOM
AJIEKTPOHHOTO OajaHca.

Bvinoanams  pacd€rel 10  XMMHYECKUM
dbopMynaM W ypaBHEHUSIM  pEaKIIMid,
MPOTEKAIOIIUX C YYACTUEM CEPHOU KUCIOTHI.
Habnwoams w  onucvieams XAMHYECKHI
SKCIIEPUMEHT

24

24

IIpaxmuueckasn paboma
3. 3yueHue cBOUCTB
CEpPHOM KUCJIOTBI

Vmemsv  oOpamatbcssi ¢ Ja0OpaTOPHBIM
o0opynoBaHueM u HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBHH C IPaBHJIAMH
TEXHHUKHU 0€30MaCHOCTH.

Habnwoams  CBOWCTBA  DIIGKTPOJIUTOB H
MPOUCXOISIINX C HUMHU SIBIICHUH.
Habnwoams wm  onucvieamv peakuum ¢
ydacTHeM  JJEKTPOJIUTOB C  MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WM POJIHOTO)
SI3BIKA U SI3bIKA XMMHUH.

Dopmynuposamb BBIBOIBI TIO pe3yibTaTaM
MPOBEIEHHOTO YKCIIEPUMEHTA

57

25

OO6mas XxapakTepucTUKa
XUMHWYCCKHUX DJIEMECHTOB
VA-rpynmsl. A3ot

Hasams  00ILIyI0 XapaKTEPUCTHKyaTOMaM,
IIPOCTBIM ~ BEIIECTBAM U COEAMHEHUSAM
3J€MEHTOB VA-rpymnibl B 3aBUCUMOCTH OT UX
IIOJIOYKEHUS B IIEPUOANYECKOMN CUCTEME.
Xapaxmepuzoéamb ~ C  HCIOJNB30BAHUEM
pyccKoro (poIHOro) SI3bIKAa MU SI3bIKA XUMHUH
CTpoeHue, (Qu3nueckue U  XUMHYECKHE
CBOMCTBA, IOJy4E€HUE U IPUMEHEHUE a30Ta.
Has3zvieamws coequHenus a3ota no ¢popmysie u
cocmaenams GOPMYIIbI 110 UX Ha3BaAHHIO.
Ycmanasnueams ~ NPUYMHHO-CIIEICTBEHHBIC
CBSI3M MEXKy CTPOCHHEM aToOMa U MOJIEKYJIBI,
BHJIOM XUMHUYECKOU CBSI3H, TUIIOM
KPUCTAJUIMYECKOM PEMETKH  a30Ta U ero

1 4
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(U3HYECKUMHU U XUMUYECKUMU CBOMCTBAMHU.
Bvinonnams  pacy€rsl 1O  XMMHYECKHM
dbopMynaM W ypaBHEHUSIM  PEAKIIHiA,
IIPOTEKAIOIINX C YYaCTHEM a30Ta

26

Ammuaxk. Conu
aMMOHMUS

Xapaxmepuzoeams ~ C  HCIOJH30BAHHEM
PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA XUMHUHU
COCTaB, CTPOCHHE MOJIEKYJbI, (pu3uveckue u
XUMHUYECKHE  CBOWCTBA, IOJIyU€HUE U
MPUMEHEHHE aMMHUAKa.

Ha3zvieams conmu amMMoHHs 1o dopmynaMm U
cocmasnsimes GOPMYIIBI 10 UX HA3BAHHSIM.
3anucvieams  MONEKYNApHbIE U  HOHHBIE
VpaBHEHHUS  PEAKIMHA, XapaKTEPU3YIOUIUX
XUMHUYECKHE CBOMCTBA aMMHMaKa M COJed
aMMOHUSI.

Cocmasnams  ypaBHEHUS  OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKINI C YydacTheM
aMMHaKa ¢ IMOMOIIBI0O METOJa AJIEKTPOHHOIO
Oananca.

Yemanasnueams  pUYMHHO-CIIEICTBEHHBIE
CBS3M MEXIY BHJIOM XUMHUYECKOU CBSI3H,
TUTIOM KPUCTAJUTMYECKON PEIIETKUB aMMHaKe
U COJNIAX aMMOHHS U (U3HYECKUMH H
XUMHUYECKUMH CBOMCTBAMH 3THX BEILIECTB.
Ilpogooumys, nabaooams W ORUCHIBAMD
XUMHYECKUN HKCIEPUMEHT 1o
pacmo3HaBaHWIO  HWOHOB  aMMOHHUSA  C
coOJTI0/IeHNE MTPaBUIT TEXHUKN O€30MaCHOCTH.
Bvinoansams  pacd€rel 10 XUMHYECKUM
dbopMynaM W ypaBHEHUSIM  pEaKIIHid,
MPOTEKAMIIUX C YIaCTUEM aMMHAKa

39

27

Ipaxmuueckasa paboma
4.1lonyyeHne amMmMuaKa
Y U3YyYEHHE €r0 CBOMCTB

Ilonyuams, cobupams W  pacnosnasamo
ammuak.Obpawjamscsi ¢ 1a0OPaTOPHBIM
o0opynoBaHueM u HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBUU C MpaBUIAMU
TEXHHUKHU 0€30MaCHOCTH.

Habnmooams W onucvieams XAMUYECKUI
SKCIIEPUMEHT C  MOMOIIbI0  PYCCKOIO
(pOIHOTO) SI3BIKA U SI3BIKA XUMUH.
Dopmynuposams BBIBOJABI O pPe3yJbTaTaMm
IIPOBEAEHHOTIO 3KCIIEPUMEHTA.
Compyonuuams B  TIpoOlleCCE  y4eOHOTO
B3aMMOJICHCTBHS MPU pabOTEe B TPyMIIax

28

28

Kucnopoaueie
COeIMHEHNS a30Ta

Xapaxmepuzoéamb ~ C  HCIOJIB30BAHUEM
pyccKoro (poIHOro) Si3bIKa M SI3bIKA XUMHUH
coctaB,  (uzuueckue U XUMHYECKHE
CBOMCTBA, IIOJIy4YeHUE U  IPUMCHEHUE
OKCHJI0B a30Ta.

38
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29

Kucnoponnsie
COEJIMHEHUS a30Ta

Cocmagname  MOJEKYJSIPHbIE U HMOHHBIE
YpaBHEHHUS  PEaKUHi, XapaKTEPHU3YIOIINX
XAMHYECKHE CBOMCTBA OKCUIOB a30Ta.
Yemanasnueams — PUYUHHO-CIICICTBEHHBIC
CBsA3U MC)K,Z[y BUJIOM XHMH‘IGCKOﬁ CBA3U,
THUTIOM KPHUCTAIUTMIECKOMN PEIIETKH B OKCHIAX
a30Ta U HUx (I)I/ISI/I‘-IGCKI/IMI/I U XUMHUUYCCKHUMHU
CBOMCTBaMH.

Xapaxmepuzosamu v HCIO0JIb30BaHUCM
PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA XUMHUHU
cocras, (pu3MUeCcKre U XHMHYECKHUE CBOMCTBA
A30THOM KHCIIOTHI KaK OJJICKTPOJUTa U €&
MIPUMECHECHHE.

3anuceieams  MONEKYJISPHBIE ¥  HWOHHBIC
YpaBHEHHUS  pEaKIuil, XapaKTepU3YIOIIHUe
XHMHYECKHE CBOMCTBA a30THOM KHUCJIOTHI KaK

ANEKTPOJIHTA.
Ilposooums, HabMOOamMv W ONUCLIBAMD
XUMUYECKUU JKCIIEPUMEHT,

XapaKTePU3YIOIIHI CBOIICTBa a30THOM
KHCIIOTBI KaK 3JIEKTPOJIHTA, C COOIMIOACHUEM
MpaBWJI TEXHUKH 0€30IaCHOCTH.
Xapakmepu306amba30THYIO KUCIOTY KaK
OKHUCIIUTENb.

Cocmagnsame  ypaBHEHUS  OKHCJIHMTEIIbHO-
BOCCTAHOBUTEJIbHBIX peakuuid,
XapaKTEePU3YIOUIMX XHUMHUYECKHE CBOMCTBA
a30THOM KHCJIOTBI Kak OKHCIWTENS, C
MTOMOIIBI0 METO/Ia TIEKTPOHHOTO OanaHca.
Ilposooums, HabMOOamMv W ONUCLIBAMD
XUMUYECKUU JKCIIEPUMEHT,
XapaKTePU3YIOIIHI CBOIICTBa a30THOM
KHCIIOTHI KaK OKHCIUTEINs, C COOIIOJCHHUEM
MIPaBWJI TEXHUKHU 0€30MaCHOCTH

38

30

docdop u ero
COCITMHCHHUS

Xapaxmepuzoeams ~ C  HCIOJH30BAHHEM
PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA XUMHUHU
CTpOCHHE, aUIOTpONHI0, (u3uveckne u
XUMHUYECKHE  CBOWCTBA, IMOJIyUeHUE U
npuMmerenue docdopa.

CamocTosTenbHO  onucvigams  CBOWCTBA
okcuaa docdopa(V) Kak KUCIOTHOTO OKCHJIA
1 cBoicTBa (PochopHOIT KUCTIOTHI.
HnnrocmpuposamsCBOUCTBA oKkcuaa
dochopa(V) wu  dochopHoit  KuCTOTHI
YPaBHEHHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.
Ilposooums, HabMOOamMv W ONUCLIBAMD
XUMHUYECKUNA JKCTIEPUMEHT C COOIIOJCHHUEM
MpaBWJI TEXHUKH 0€30aCHOCTH.
Pacnosnasams docdar-nonsl

47

31

OO6mas XxapakTepucTUKa
snemeHToB [VA-

Jlasamb 00IIYI0 XapaKTEpUCTHKY aTroMawm,
MPOCTHIM  BEHIECTBAM M COEAMHEHUSIM

35
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TPYIIBL. YTIEPOL

aneMeHTOoB IVA-rpynnsl B 3aBUCUMOCTH OT
UX TIOJIOKEHHSI B IEPUOTNIECKON CUCTEME.
Xapaxmepuzoéams ~ C  HCIOJIB30BAHHEM
PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA XUMHUHU
CTpOCHHE, AJUIOTPONHI0, (HU3UYECKUE U
XUMHUYECKHE  CBOWCTBA, IMOJIyUeHUE U
pUMEHEHHE aMOP(HOT0 Yriepoa.
CpasHueams CTpOCHUE U CBOMCTBA ajiMasa U
rpagura.

Onucvi8ambOKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA YIiIepoaa.
Ilposooums, HabMOOamMv W ONUCLIBAMD
XUMUYECKHI SKCIIEPUMEHT C COOJII0eHUEM
MIPaBWJI TEXHUKHU 0€30M1aCHOCTH

32

Kucnoponnsie
COEZIMHEHUS yriepoja

Xapakmepuzoéams ¢ WUCIOJIb30BaHUEM
PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA XUMHUHU
coctaB, (Qu3uyeckne W XUMHYECKHE
CBOMCTBa, IOJIydeHHE U  NPUMEHEHHE
OKCHJIOB yTJIepOJia.

Yemanasnueams  pUYMHHO-CIIEICTBEHHBIE
CBS3M MEXIy BUJAOM XUMHUYECKOW CBSI3U U
TUTIOM KPHUCTAJUIMYECKON PEIIETKH BOKCHIAX
yraepoga W UX  (QU3MYECKUMH U
XUMHUYECKUMH  CBOMCTBAMHM, a  TakKxe
MPUMECHEHUEM.

Cobnrooamys TipaBuiia TEXHUKH O€30MaCHOCTH
MIPH UCTIOJIb30BAHUH TIEYHOTO OTOTUICHUS.
Oxa3zvieams MEPBYIO OMOIIb npu
OTpaBJICHUH YTapHBIM T'a30M.
Xapaxmepuzoeams € HCIOJB30BAHHEM
PYCCKOTO (POJHOTO) SI3bIKA M S3bIKA XUMHUH
coctaB, (usmyeckue U XUMHUYECKHE
CBOWCTBa, TIOJIy4dC€HHE U  NPUMCHECHHE
YTOJBHON KHUCJIOTHI U €€ coneil (kapOOHAaTOB
U TUAPOKApOOHATOB).

Unnrocmpuposams  3aBUCUMOCTh  CBOWCTB
COJIEN YTrOJIbHOM KUCJIOTHI OT UX COCTaBa.
Ilposooumsv, HabMOOamMv W ONUCLIBAMD
XUMHUYECKUNA JKCTIIEPUMEHT C COOIIOJCHHUEM
MpaBWJI TEXHUKH 0€30IaCHOCTH.
Pacnosnaéamnb kapboHaT-HOH.

Buinonnams  pacu€Tsl MO XUMHUYECKUM
dbopmynamu YpaBHEHUSM peaxiuii,
MPOTEKAIIUX €  y4aCTHEeMCOEAMHEHUM
yriaepoaa

79

33

IIpakxmuueckasa paboma
S.Ilonyuenue
YIJEKUCIOro Tra3a |
W3yUYEHHE €ETO CBOWCTB

Ilonyuams, cobupams W  pacnosnasamo

YIIEKUCIBIN ra3.0bpawamucs C
1a00paTOPHBIM obopynoBaHuEM u
HarpeBaTeIbHbIMH npudopamu B

COOTBETCTBHM C  MpaBHUIAMH  TEXHHUKH
0€30I1aCHOCTH.

26
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Habnooams W onucvieams XAMUYECKUI
OKCIIEPUMEHT C  TMOMOUIbI0  PYCCKOIO
(pOIHOTO) SI3BIKA W SI3BIKA XUMUH.
Dopmynuposams BBIBOJABI IO pe3yJbTaTaMm
IIPOBEAEHHOIO 3KCIIEPUMEHTA.
Compyonuuams B  TIpoOllECCE  y4eOHOTO
B3aMMOJICHCTBUS MPU pabOTe B TPyIIIax

34

YrieBonopoasl

Xapaxmepuzoeams OCOOCHHOCTH COCTaBa W
CBOWCTB OPraHMYECKUX COCTMHECHUH.
Paznuuams 1npenenbHble M HENpeIEIbHbIE
YTIE€BOIOPOIbI.

Hazvieams w  3anucvieams  HOpMYIIBI
(MoneKysIpHBIC " CTPYKTYPHBIE)
BOKHEMIINX MpEeCTaBUTENEN
YTJIE€BOIOPOIOB.

Habnooams 32 XOOOM  XUMHYECKOTO
SKCIIEPUMEHTa, OINHCHIBATH €ro M Jenarthb
BBIBOJIBI HA OCHOBE HAOIIO/ICHUH.
Qukcuposams PE3yabTaThl IKCIEPUMEHTA C
MOMOIIIbI0 PYCCKOTO (POJIHOTO) 3bIKA, a
TaK)K€ C MOMOMIbI0 XUMHUYECKHX (OpMYyN H
YpaBHEHUU

59

35

Kucnoponconepxa-
[I1Ee OpraHUYeCcKue
COEIUHEHUS

Xapakmepuzosambp CITUPTHI Kak
KHCIIOPOJICOAEPIKAIIINE OpraHH4YecKue
COCTHHCHUSI.

Knaccugpuyupoéames ~ cuMpThl 1O YUCIY
T'UAPOKCHIIBHBIX TPYIII B X MOJICKYJIaX.
Hasvieames  mpencTaBUTENed  OmZHO- W
TPEXaTOMHBIX CHHPTOB W 3aIHMCBIBATH HX
bopmybI.

Xapaxkmepuzo6ambKkapOOHOBBIE KHCIIOTBI KaK
KHCIIOPOJICOAEPIKAIIINE OpraHH4YecKue
COCTHHCHUSI.

36

36

Kpemuuii u ero
COEJIMHEHUS

Xapaxmepuzogams ~ C  HCIOJH30BAHHEM
PYCCKOTO (POJHOTO) SI3bIKA M SI3BIKA XUMHUHU
CTPOCHHE aTOMOB M KPUCTAIUIOB, (PU3HUECKUE
U XUMHUYECKHE CBOWCTBA, TMOJYy4YeHHE U
MPUMEHEHHE KPEMHUSI.

Ycemanasnueams  pUYMHHO-CIIEICTBEHHBIE
CBS3M MEXKIY CTPOSGHHEM aTroMa, BHUIOM
XUMHUYECKOH CBSI3U, TUIIOM KPUCTAJNINYECKOU
pPEMIETKH KpPeMHHUS W €ro (PU3UYECKUMHU H
XUMHYECKUMHU CBONCTBaMH.

Bvinonnams  pacd€rel 10 XMMHYECKUM
dbopmynamu YpaBHEHUSAM peaxiuii,
MPOTEKAIINX C YJaCTHEMKPEMHHUSI M €ro
COCTUHEHUH.

Xapaxmepuzogams € HCIOJH30BAHHEM
PYCCKOTO (POJHOTO) SI3bIKA M SI3BIKA XUMHUHU
coctaB, (Qusmueckne W XHUMHYECKHE

24




46

CBOMCTBa, TMOJy4YE€HWE U  NPUMEHEHUE
COCMHEHHUI KPEMHUSI.

Cpasénusams ~ NTUOKCUABI  yriaepoga |
KPEeMHHSI.

Onucvléamb BaKHEUIINE TUIBI MPUPOIHBIX
COCIMHCHHM  KpPEeMHHMsI KaK  OCHOBHOTO
3JIEMEHTA JIUTOC(EephI.

37 CunukaTtHas Xapaxmepuzosamo CUJIMKATHYIO 17
MPOMBINIIICHHOCTh NPOMBIIIICHHOCTh ¥ €€  OCHOBHYIO
MPOIYKIIHIO.
Yemanasnueams ananorun Mexny
Pa3IMYHBIMU OTPACISIMU CHIIMKATHOMN
MIPOMBIIIJICHHOCTH
38 [Tonyuyenune HemetaiuioB | Onucvleams HAXO0XKACHUE HEMETAIOB B 35
IIPUPOJE.
Xapaxmepuzoseams bpaKkIMOHHYIO
MEPEroHKY JKUKOTO BO3yXa KaK
COBOKYITHOCTb (PU3MUECKHUX MPOIECCOB.
Apeymenmupoeams OTHECEHHE IPOLIECCOB
MOJIyYEeHUSI ~ AKTUBHBIX  HEMETAUIOB K
OKHUCJIUTEITHHO-BOCCTAHOBUTEIbHBIM
mporeccam
39 [Tonyuenue Xapaxmepuzosams XUMHU3M, CBIPBE, 18
BaKHEMIINX anmnapaTtypy U HaydHble IPUHIUIIBI
XUMHYECKHUX MIPOM3BO/ICTBA CEPHOM KHCIIOTHI.
COCJIMHECHMI CpasHueamsv POU3BOJCTBO CEPHOM KHCIIOTHI
HEMETAIIJIOB Y TIPOU3BOJICTBO aMMHaKa
40 O6o0061eHne o Teme IIposooumy OLICHKY COOCTBEHHBIX 39
«Hemeramibl u ux JOCTUKEHUM B YCBOCHUU TEMBI.
COETMHEHUS» Koppexmuposamp CBOH 3HaHUS B
COOTBETCTBHH C IJIAHUPYEMBIM PE3yJIbTaTOM.
Ionyuams XuUMHYECKYyl0 HH(pOpPMAIUH U3
Pa3IMYHbBIX UCTOYHUKOB.
Ilpeocmasname  WHPOPMALIMIO 1O  TEME
«Hemeramne» B Buae TabmuI, CXem,
OMOPHOTO KOHCTEKTa, B TOM YHCJIE C
npuMmeHenuem cpeacts UKT
41 Koumponvnas paboma 2 no teme «HemeTalsibl M UX COSTUHEHUSD 135

Metajiibl U uX coequHenusna (16 1)
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ObvscHAmMb, 9TO TAKOE METALIBI.
Xapaxmepuzosams XUMUYECKUE BJIEMEHTbI-
METaJLIbI 10 X MTOJIOKCHUIO B
nepuoanueckoit cucreme /. . Menaeneena.
Illpocnosuposams ~ CBOWCTBA  HE3HAKOMBIX
METAJJIOB 1O TMOJIOKEHUIO B MEPUOINYECKON
cucTeMe XxuMuuyeckux odjaemenTro . U.
Menneneena.

Yemanaenueams  NpUUUHHO-CIIEICTBEHHBIE
CBSI3U MEXKIy CTPOCHHUEM aToma, BHUIOM
XAMHYCCKOU CBSI3U u THIIOM
KPUCTAJUIMYECKOM PEHIETKH Y METANIOB —
MPOCTHIX BEIIECTB U UX COCUHEHUN

58

ObvsicHamb, 4YTO TaKoe psAl aKTHBHOCTH
METaJIJIOB.

Ilpumenams  ero Ui XapaKTEPUCTHKHU
XUMHUYECKUX CBOMCTB TMPOCTHIX BELIECTB-
METAJIJIOB.

Ob606wams CUCTEMY XUMHUYECKUX CBOWCTB
METaJIJIOB KaK «BOCCTAaHOBUTEJIHHBIC
CBOMCTBa».

Cocmasnsimes ~ MOIEKYISIPHBIE — ypaBHEHUS
peakuui, XapakTepU3yIOIUX XUMHUYECKHE
CBOMCTBA METAUIOB B CBETe Yy4eHHs 00
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBbHBIX
mpoleccax, a peakmuu ¢ y4acTheM
ANIEKTPOJIUTOB, NPEJCTaBIATh TaKkKe U B
WOHHOM BHJIE.

Habnwoams n onucvieames peakyuu MEXIy
BEIIECTBAMH  C  TIOMOIIBID  PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHH.
CaMocTosTeIHHO npogooUms OTIBITHI,
MOATBEPKAIOIINE XUMHUYECKHUE CBOMCTBA
METAJIJIOB, C COOMIOJIEHUEM MPABWII TEXHUKH
0€301acCHOCTH

28

42 OO0mrast XxapakTepUCTUKA
METaJUIOB
43 XUMHUYECKUE CBOWCTBA
METaJUIOB
44 OO0m1ast XxapakTepUCTUKA
371eMeHTOB [A-Tpynibl
45 OO1m1ast xapakTepuCTUKA

31eMeHTOB [A-Tpyribl

ObvsicHAmbs STUMOIIOTHI0 HA3BaHUS TPYIIIIHI
«IIETTOYHBIC METAJLTBIY.

Jlasamwb 00ITYyI0 XapaKTEPUCTHKY MIETOYHBIM
MeTajulaM 110 WX  TOJIOKEHHIO B
MEePUOIUYECKOH  CHCTEME  XUMHUYECKHX
anemenToB /1. V1. Menpaeneera.
Xapaxmepuzoeams cTpoeHue, HU3NUECKUE U
XMMHAYECKHE CBOWCTBA IEIOYHBIX METaJIOB
B CBETE 0O0IIIET0, 0COOCHHOI0 M €UHUYHOTO.
Ilpeockazvieams PU3NUECKHE U XUMHUECKHUE
CBOMCTBA  OKCHUIOB W  THAPOKCHIOB
IIETIOYHBIX METAJUIOB HA OCHOBE MX COCTaBa
U CTPOCHHS U TMOATBEPKAATh IPOTHO3BI
YPaBHEHHUSIMH COOTBETCTBYIOIIUX PEAKIIHHA.
IIpogodums  pacd€Thl MO  XUMHUYECKUM

47
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dopmynaM M ypaBHEHHMAM  pEaKIHi,
[IPOTEKAIIIUX €  Y4YaCTHEM  IIEIOYHBIX
METaJUIOB U UX COCIMHECHUN

46

OO6mas XxapakTepucTUKa
ITA-rpymrbl

47

OO6mas XxapakTepucTUKa
[TA-rpynmns

O0vsicHAMb STUMOJIOTHIO HA3BaHUS TPYIIIIbI
«IIEII0YHO3EMENTbHBIC METAJLIBD.

Jlasamb 0OUIYI0 XapaKTEPUCTUKY MeTajllaM
[TA-rpynmsl (11€7109HO3EMENTBHBIM
MeTaljlaM) 10  HMX  [OJIOKEHHIO B
MEePUOIUYECKOH  CHCTEME  XUMHUYECKHX
anemenToB /1. V1. Menpaeneera.
Xapakmepuzoeams cTpoeHue, puznueckue u
XUMHUYECKHE CBOWMCTBA IEJIOYHO3EMENIbHBIX
METAJIOB B CBETE OOIIEr0, OCOOEHHOIO M
€IMHUYHOTO.

Ilpeockasvieams HU3HUECKUE U XUMUIECKUE
CBOMCTBAa OKCHUJOB M THAPOKCHUIOB METAIIOB
[TA-rpynnsl Ha OCHOBE HX COCTaBa U
CTPOGHUS W noOmeepicoams  TPOTHO3BI
YPaBHEHHUSIMH COOTBETCTBYIOIINX PEAKIIHIA.
IIposooums ~ pacy€Tbl MO  XUMHUYECKUM
dbopMylnaM W ypaBHEHUSIM  PEAKIIHIA,
MIPOTEKAIOIINX c ydacTuem
[IEIOYHO3EMENbHBIX ~ METAVIOB M HX
COCTUHEHUN

48

JKEcTkoCcTh BOABI U
CrocoObI €€ ycTpaHeHUs

Ob6vsicHamb TOHATHE (GKECTKOCTH BOJIBI».
Paznuuams  BpeMEHHYIO W TIOCTOSIHHYIO
KECTKOCTD BOJIBI.

IIpeonacamo CITOCOOBI YCTpaHECHHS
KECTKOCTH BOJIBI.

Ilposooums, HabMOOamMv W ONUCLIBAMD
XUMHYECKUNA JKCTIEPUMEHT C COOIIOJCHHUEM
MIPaBUJI TEXHUKH 0€30MaCHOCTH

79

49

Ipaxmuyeckas paboma
6.KECTKOCTb BOIBI U
CHOCcOOBI €€ yCTpaHeHHUs

Ionyuams, cobupame W pacno3nHasams

YIJICKUCIIBINA ra3.Oopawamscs c
1a00paTOPHBIM 00opyI0BaHNEM u
HarpeBaTeIbHbIMU npudopamu B

COOTBETCTBUM C  MpaBUIAMH  TEXHUKHU
0C30ITacHOCTH.

Habmooams W onuceieamv XAMHYECKHH
OKCIIEPUMEHT €  TIOMOIIBID  PYCCKOTO
(pOIHOTO) SI3BIKA U SI3BIKA XUMUHU.
Dopmynruposams BBIBOJIBI TI0 PE3yJbTaTaMm
IIPOBEAEHHOIO SKCIIEPUMEHTA.
Compyonuuams B  TIpoOlleCCE  y4eOHOTO
B3aMMOJICHCTBUS MPU pabOTe B TPyIIIax

48
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50

AJTIOMUHHAHA U €70
COEIMHEHUS

Xapakmepuzoeamy ~ allOMUHUN TIO  €rO
MOJIOKEHUIO B  MEPUOJIUYECKOH CHCTEME
XUMHUYECKUX 31eMeHToB J[. 1. MeHpaeneena.
Onucvieams ~ cTpoeHue, GU3HYECKUE U
XUMHYECKUE CBOIICTBA aJIFOMHMHUS,
MOJTBEPK1ast nux COOTBETCTBYIOIIUMHU
YPAaBHEHUSMH PEaKLUH.

Obvsacuamo JIBOMCTBEHHBIN Xapakrtep
XUMHUYECKUX CBOMCTB OKCHUJIAa U THAPOKCH]IA
aJTIOMHHUS.

Konxpemuzuposamo AJIEKTPOIUTUYECKOE
MOJTy4YEeHHUE METaJII0B OIMUCAaHUEM
MIPOU3BOJICTBA ATIOMUHUS.

Yemanaenueams  3aBHCUMOCTH  0OnacTei
MPUMEHEHHUSI AITIOMUHUA M €ro CIUIaBOB OT
CBOICTB 3THUX BEIIECTB.

IIpogooums ~ pacd€Tbl MO  XUMHUYECKUM
dbopmynaM W ypaBHEHHSM  PEAKIUH,
MPOTEKAIOIIUX C YYaCTUEM AIIOMUHUS U €ro
COCTUHEHUN

28

51

Kemeso u ero
COEIUHEHUSA

52

Kemeso u ero
COCINHCHUA

Xapakmepuzoeams TOJNOKEHUE Kelle3a B
MePUOINIECKON CHCTEME XAMHUYECKHX
3JIEMEHTOB J1. n. MenpeneeBa u
0COOEHHOCTH CTPOEHHS aToMa Kelesa.
Onucvieams ~ PU3NYECKUE U XUMHUYECKUE
CBOMCTBa  ’Keje3a, MOATBEPXKIas  HX
COOTBETCTBYIOIIMMHU YPABHEHUSIMHU PEAKITHIA.
ObvsacHamb HaIW4YUE JIBYX TEHETHYCCKUX
pANOB coeuHeHuii xenesa Fe? u Fe¥' .
Yemanasenueams  3aBUCHMOCTE — oOJlacTei
MPUMEHEHUsI JKeje3a M €ro CIUIaBOB OT
CBOICTB 3THUX BEIIECTB.

IIpogooums  pacd€Thl MO  XUMHUYECKUM
dbopMmynaM W ypaBHEHUSM  PEAKIUH,
MPOTEKAIOIIUX C YYacCTHEM JKelie3a U €ro
COCTUHEHUH.

Habniwooams n onuceiéams peakuu MKy
BEIISCTBAMU  C MOMOIIBI0  PYCCKOTO
(pOIHOTO) SI3BIKA M SA3BIKA XUMUU

57

57
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53 Ipaxmuyeckas paboma | DKCIEPUMEHTAIBHO UCCe008amb CBOUCTBA I 8
7. METAUIOB M WX COEAUHEHMM, peniaTh
Pemenue SKCHEpUMEHTAJbHbIE  33Ja4l 10  TeMe
JKCIIEPUMEHTAIIbHBIX «MeTanns».
3aa4 1o TeMe Pabomamw ¢ nabopatopHbIM 000pyI0BaHHEM
«Mertanibi» W HarpeBaTelbHBIMM  M[pubOpamMu B
COOTBETCTBUM C  MpaBUJIAMH  TEXHUKHU
0€30MacHOCTH.
Habniodoams cBOWCTBA METaNIOB H WX
COCTUHEHUH.
Onucvliéams XAMUYECKUNA HKCIEPUMEHT C
MMOMOIIBI0 PYCCKOTo (POJHOTO) S3bIKA H
SI3BIKA XUMUH.
Dopmynuposams BBIBOJABI IO pe3yJbTaTaMm
IIPOBEAEHHOI0 SKCIIEPUMEHTA.
Onpedensmv (Ucxonsd W3 y4eOHOW 3amayn)
HE00X0IMMOCTh UCIIOJIb30BAHUS
Ha0JII0/ICHHUs] WM SKCIIEPHUMEHTA
54 Kopposust metamioB U | O6vsacHsams TIOHATHE «KOPPO3HSI». 28
CIocoObI 3alIUTHI OT Paznuyame XUMHYECKYIO u
Heé AIIEKTPOXMUMUYECKYIO KOPPO3HUIO.
Hnniocmpuposams ~ npuMepamMu  TOHSTHS
«KOPPO3US»,  «XUMHYECKas  KOPPO3HS»,
«QIEKTPOXUMHUYECKAsS] KOPPO3USD.
Xapaxmepuzoeams CHoCcOOBI 3aIUTHI
METAJJIOB OT KOPPO3UHU
55 Mertauibl B IpUPOE. Knaccugpuyuposams ~ Hopmbl  TIPUPOTHBIX 46
ITonsarue o COCTMHEHUN METAJIOB.
METaJUTypruu Xapaxmepuzoeamb o0rmue CHOCOOBI
56 Mertamisl B ipupoze. MOJIy4eHUs METAJUIOB: IMHpO-, THAPO- U 7 4
ITonsarue o 3IEKTPOMETAJLLYPIHUIO.
MeTaJTypruu Koukpemuszuposams  cnocoObl  MOTyYEHUS

METaJUIOB NpUMEpaMU U  YPaBHEHUSIMU
peakmuii ¢ COCTaBJICHHEM AJICKTPOHHOTO
OanaHca.

Onucwvieamo JTOMEHHEIN npouecc u
AIEKTPOJUTUYECKOE TMOJIYyYEHUE METAJIIOB.
Pasznuuams dépHble W I1IBETHBIE METaJLIHI,
9YT'yH U CTallb




51

57

0O0001eHrE 3HAHUH 110
TeMe «MeTanbl»

IIposooumu OLICHKY COOCTBEHHBIX
JTOCTHKCHUI B YCBOCHUH TEMBI.
Koppexmuposamm CBOH 3HaHUS B
COOTBETCTBUH C IJIAHUPYEMBIM PE3yJIbTaTOM.
Honyuame XUMHYECKYIO HHDOpPMAIUK U3
Pa3IUYHBIX HCTOYHHKOB.

Ilpeocmasname  WHPOPMALIMIO 1O  TEME
«Metab» B BHIE TAOIHIL, CXEM, OTIOPHOTO
KOHCIICKTa, B TOM 4YHUCIE C MPUMCHEHHUEM
cpeacts UKT

25

58

Koumponvnas paboma 3

o Teme «MeTaibl»

Xumus ¥ oKkpy:kawmas cpeaa (2 4 + 1 4 pesepsn)

59

XUMHYECKHUH COCTaB
UIAHETHI 3eMIIA

Hnmeepuposamsv cBeneHus 1o (HU3UIECKOM
reorpagud B 3HAHUS O XUMHUYECKOM
OpraHMU3aliH MJIaHETHI.

Xapaxmepuszoéamb ~ XUMHYECKUH  COCTaB
reoJOoru4eckux 00004ex 3eMiu.

Paznuuams Munepansl 1 TOpHBIE TOPOABI

79

60

OxpaHa okpyxaromein
Cpelbl OT XUMUYECKOTO
3arpsi3HEHUs

61

OxpaHa oKkpyxaronien
Cpcabl OT XUMHYCCKOT'O
3arpsi3HEHUs

Xapaxmepuzoeams UCTOUHUKA XUMHUYECKOIO
3arpsi3HEHUS] OKPYKaIoIel CpeIbl.
Onucviéams  TI00ATBHBIE  SKOJIOTUYECKUE
npoOJieMbl, CBSI3aHHBIE C  XUMHYECKUM
3arpsi3HEHUEM.

IIpeonazams nyTH MUHUMU3ALNAN
BO3JICUCTBUSI XMMHUYECKOIO 3arpsi3HEHHs] Ha
OKPY’KAIOILYIO CPENy.

Ilpusooums  mpuUMEpHl  MEXKIYHAPOIHOTO
COTpyqHMYEeCTBa B o0JacTd  OXpaHbl
OKpy)XamIed cpeabl OT XUMHYECKOIo
3arpsi3HEHUs

8 4

38

O0o00menne 3HaHNI 10 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.
IloaroToBKa K OCHOBHOMY rocyiapcTBeHHOMY Jk3amMeny (OI'9)

(7 1)

62

BemecTBa

Ilpeocmasname  wHPOPMALIMIO 1O  TEME
«Ilepuoanyecknii 3aKOH M TEPUOAMYECKAS
cucrema [[. 1. MeHneneeBa B cBETE TEOPUHU
CTpOCHHsSI aTOMa» B BHUIE TaONHUI, CXeM,
OMOPHOTO KOHCHIEKTa, B TOM YHUCJIE C
npumeHenuem cpeacts UKT.

Buvinoaname TecToBble 3a/1aHUA 110 TEME.
Ilpeocmasnams  wHOOPMAIIMIO TIO TEME
«Buopl  XUMHYECKOM CBSI3M W THIIBI
KPUCTAJUIMYECKUX PpeIETOK. B3auMocsa3b
CTPOCHHUSI U CBOWCTB BEHIECTB» B BUJE
Ta0JIML, CXEM, OMOPHOI0 KOHCIEKTa, B TOM
gucie ¢ npumeHenueM cpeacts UKT

36
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63

XUMUYECKUE PEAKIIUU

Ilpeocmasname  WHPOPMALIMIO 1O  TEME
«Knaccubukanuss XUMHUECKHX PEAKIUN I10
pa3IMYHBIM TpU3HAKaM» B BHIE TaOIHII,
CXEM, OMOPHOTO0 KOHCIIEKTa, B TOM YHUCIIE C
npumeHeHneM cpencts UKT.

Buvinonname TecToBbIe 3aJaHUS IO TEME.
Xapaxmepu306ambOKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIEC PEAKIIUU, OKHCIUTENb U
BOCCTaHOBUTEb.

OmauuamesOKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMU OT peaKiui
oOMeHa.

3anucvieamv ~ ypaBHEHUS  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN C IOMOIIBIO
METO/a MIEKTPOHHOTro OajlaHca

14

64

OcHOBBI
HEOPraHUYECKOW XUMUU

65

OcHOBBI
HEOPraHUYECKOW XUMUU

Xapaxkmepuzosamv 00mHMe, OCOOCHHBIC U
WHJUBHIyaJIbHbIC CBOMCTBa KHCJIOT,
OCHOBAaHMM M COJIEM B CBET€ TEOPHUU
AIEKTPOJIUTUYECKON JUCCOLIMAIIIH.
Apeymenmuposamu BO3MOKHOCTh
MPOTEKAaHUs  XHMHMYECKHX  peakiuid B
pacTBOpax  DJIEKTPOJMTaX  HCXOAS U3
YCJIOBUH.

Knaccugpuyuposamo HEOPraHWYECKHE
BEILIECTBA 110 COCTABY U CBOMCTBAM.
Ilpusooums  TIpUMEpHl  TIpEACTaBUTEICH
KOHKPETHBIX KJIaCCOB u rpynm
HEOPraHWYECKHUX BEILECTB

37

37

66

IToBTOpeHue n
000011IeHHE IO TEME.
Iloarororka k
KOHTPOJIbHOM paboTe

Buvinoanams TecTbl M yNpaXHEHUS, peuiams
3aJla4yM M0 TEME.

IIposooumy OLICHKY COOCTBEHHBIX
JOCTUKEHUM B YCBOCHUU TEMBI.
Koppexmuposamp CBOU 3HAHUS B
COOTBETCTBHH C IJIAHUPYEMBIM PE3yJIbTaTOM

18

67

Konmponvnasa paboma 4(MToropas o Kypcy OCHOBHOM IIKOJIBI)

68

AHanm3 KOHTPOJIBHOM paboThl. [loBeieHre HTOTOB ToAa

N |
So [\




53

B paboueit mporpamMme mnpeaycMoTpeHa cucreMa (GopM KOHTPOJISI YPOBHSI JOCTHKEHHUH
y4aluxcsd U KpuTepuu oneHkH. KoHTpob 3HaHUH, yMEHUI U HAaBBIKOB yYalIUXCs - BaKHEHIINN
3Tan y4yeOHOTO TMPOLECcCa, BBIMOJHAIONUN 00ydYaloulylo, MPOBEPOYHYIO, BOCHHUTATEIBHYIO W
KOppeKTUpymomyo (QyHkuuu. B cTpykType mporpamMmbl NpPOBEpOYHBIE CPEACTBA HAXOASITCS B
JIOTHYECKOU CBSI3U C coJepaHHeM ydueOHoro marepuaina. Peanuzanus mMexaHus3ma OIEHKU YPOBHS
0OY4YEHHOCTH TIPEATOoaraeT CHUCTEMAaTH3aIMi0 M 000O0INeHNEe 3HAHWHM, 3aKpeIyieHUE YMEHUU |
HAaBBIKOB; IIPOBEPKY YPOBHSI YCBOCHUS 3HAHUM M OBIAJCHUS YMEHUSMH M HAaBBIKAMM, 3aJaHHBIMHU
KaK IJJaHUpYEMbIe pe3ynbTaThl 00yueHus. OHU NMPEICTaBISAIOTCS B BHIE TPEOOBAaHUH K OATOTOBKE
YUAILIUXCA.

Jis KOHTpOJIE YpOBHS AOCTIDKEHHM YYalIUXCs HCHOJB3YIOTCS Takue BHIABI U (POPMBI
KOHTPOJISI Kak IMpPEIBAapUTENbHBIA, TEKYIIH, TEMAaTUYECKUHA, HWTOTOBBIH KOHTPOIb; (HOPMBI
KOHTPOJISI: KOHTpoJIbHAsE padoTta, nuddepeHIMpoBaHHBIA WHANBUAYAIbHBIH MHUCHMEHHBIH OMpOC,
camocTosITeNbHas MpoBepoyHasi paboTa, SKCIIepUMEeHTalbHasi KOHTPOJIbHAsI paboTa, TECTUPOBAHUE,
JTUKTaHT, MUCbMEHHbIE JOMAIIHUE 3aJaHHsI, KOMITbIOTEPHBIM KOHTPOJb U T.J.), aHAJIU3 TBOPUECKHUX,
UCCJIEIOBATENILCKUX pabOT, pe3yJlbTaTOB BBIMNOJHEHUS [HArHOCTHYECKUX 3aJaHui y4yeOHOro
nocoOust uim paboueit TeTpaiu.

Jlng  Tekymiero TEMaTHYECKOIO0 KOHTPOJSI U OLEHKM 3HAaHMM B CUCTEME YpPOKOB
IPEIYyCMOTPEHBI YPOKU-3a4€Thl, KOHTPOJbHBIE paboThl. Kypc 3aBepmialoT ypokH, MO3BOJISIOIINE
00O0MIUTh M CUCTEMATH3UPOBATh 3HAHMS, a TaKXKe NMPUMEHHUTh YMEHUs, NpUOOpeTeHHbIE NpU
W3yYCHUN OMOJIOTHH.

Jlns monydyeHus OOBEKTUBHOM HMHGPOPMANUM O AOCTUTHYTBIX YYalllMMHUCSA pe3yJbTaTax
yueOHOM JesTeIbHOCTH U CTETIEHU UX COOTBETCTBUS TpeOOBaHUSIM 00pa30BaTENIbHBIX CTaHAAPTOB;
YCTaHOBJICHUS] MPUYUH IOBBINICHUS WIM CHUKEHUS YPOBHS JOCTWIKEHHUW Yy4JalIUXCsl C LENbIO
NocleAyromel  KOppeKIuu  o0pa3oBaTeNbHOTO  Mpolecca  MPEeAyCMOTPEH  CIEIYIOIIMA
HHCTPYMEHTAPHUIA: MOHUTOPUHT y4eOHBIX JOCTH)KEHHH B paMKax ypoBHEBOW nud¢epeHranuy;
UCTIOJIb30BaHUE PAa3HOOOpa3HBIX (OPM KOHTPOJIS MPU UTOTOBOM aTTECTAIlMM YUYaIlUXCsl, BBEICHHUE
KOMITBIOTEPHOT'O TECTUPOBAHUS; pa3HOOOpa3Hble CIOCOOBI OpraHU3aIMK OLEHOYHOM AesITeIbHOCTH
YUUTENS U y4aluXxcsl.

Kpurepun u HOpMbI OLIEeHKH 3HAHUA 00yYAO LM XCS.
1. OuneHka yCTHOro OTBeTA.
OTmerka «5» :

- OTBET MOJIHBIN ¥ MPaBUJIbHBIM HA OCHOBAaHWU MU3YYEHHBIX TECOPHUIA;

- Marepuall HU3JI0KEH B OIPENEICHHON JIOTMYECKON IOCIIEN0BATEIbHOCTH, JINTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOATEIJIbHBIM.

OTtBer «4» ;

- OTBET MOJIHBIN ¥ MPaBUJIbHBIN HA CHOBAHUH U3YYEHHBIX TEOPHIL;

- MaTepuall H3JI0KEH B OIPEACIICHHOW JIOTMYECKOM ITOCIEN0BATEIbHOCTH, IMPHU 3TOM
JIOTIYILIEHBI JIBE-TPU HECYILIECTBEHHBIEC OIINOKU, UCTIPAaBIEHHbIE IO TPEOOBAHUIO YUUTEIIS.

OT1merka «3» :

- OTBET NOJHBIH, HO MPH 3TOM JOMYIIEHA CYIIECTBEHHAsl OIIMOKA WM OTBET HEMOJHBIH,
HECBSI3HBIM.

OT1meTKka «2» :
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- TpH OTBETe OOHAPYKEHO HETMOHWMAHHUE YYaIlUMCS OCHOBHOTO COJCpXKaHHUS Y4eOHOTO
MaTepuania WiIu JOMYIIeHbl CYIIECTBEHHBIC OIMUOKH, KOTOPBIC YUaIMiiCs HE MOXKET UCIPABHUTH
P HABOJSIIIUX BOMPOCAX YUUTENsS, OTCYTCTBHE OTBETA.

2. OuneHka 3KCNepuMeHTAIbHbBIX YMEHHH.

- OleHKa CTaBUTCS Ha OCHOBAHWU HAOIIOJEHUS 3a YYallUMHUCS M NMHUCbMEHHOTO OTYeTa 3a
pabory.

OT1meTka «5»:

- paboTa BBIMOJIHEHA TOJHOCTHIO W TPABWIBHO, CJETaHbl MPABHIbHBIC HAONIONCHUS WU
BBIBO/IBI;

- SKCIIEPUMEHT OCYIIECTBIICH M0 TUIAHY C YU€TOM TEXHUKH OE€30MMaCHOCTH U MPaBWII PabOTHI C
BEIIeCTBAaMH U 000pYIOBaHUEM;

- TMPOSBIIEHBI OPraHU3alMOHHO - TPYJOBBIE YMEHHMS, MOAJEPKUBAIOTCS YUCTOTAa pabouero
MecCTa U MOPAJIOK (Ha CTOJIE, 3KOHOMHO HCIOIB3YIOTCSA PEAKTHBBI).

OTmeTka «4» :

- paboTa BBINIOJHEHA MPAaBWIbHO, CJENaHbl MPaBWIbHbIE HAONIOEHUS U BBIBOJbI, HO MPHU
ATOM IKCIIEPUMEHT MPOBENICH HE MOJHOCTHIO MM JOMYIIEHBI HECYIIIECTBEHHBIE OTHOKHU B paboTe ¢
BEIIECTBAMH U 000PYIOBAHUEM.

O1meTka «3»:

- paboTa BBINIOJHEHA MPABUIHHO HE MEHEE YeM HAIOJIOBUHY WIIHM JOMYIICHA CYIIeCTBEHHAs
omuOKa B X0J/I€ dKCIIEPUMEHTA B OOBSICHEHUH, B OQOpMIICHUU pabOTHI, B COOJIIOJACHUH IPaBUI
TEXHUKH 0€30MacHOCTH Ha paboTe ¢ BEIIeCTBaMU U 00OPYIOBAaHUEM, KOTOpas MUCIPABISETCS IO
TpeOOBAHUIO YUUTEIIS.

OT1meTka «2»:

- pmomymieHsl aBe (W Oojiee) CYIIECTBEHHBIC OIMMOKKM B XOJ€: OKCIEPUMEHTa, B
00BsiICHEeHUH, B OPOpMIICHUH paboThl, B COONIONEHUH MPaBWJI TEXHUKHU 0€30MacHOCTH Ipu padorte
C BEIIECTBAMH U 00OPYJOBAaHHEM, KOTOPBIC YJAIIUKUCS HE MOKET UCIIPABUTH JaXKe MO0 TPEOOBAHUIO
YUUTENS;

- paboTa HE BBINIOTHEHA, Y YYAIIETOCs OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMEHHUSI.

3. OuneHka ymMeHHUil peliaTh pacyeTHbIe 3a1a4M.
Ot1meTka «5»:

- B JIOTMYECKOM pAcCCY>KICHHHM U PEIIEHUWU HET OMMOOK, 3ajJaya pelleHa parroHaJIbHbIM
CII0Co00OM;

OT1MmeTKa «4»:

- B JIOTHYECKOM PAaCCYKJIEHUHU U PEUICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3a/ladya pelieHa
HEPAIMOHAIBHBIM CIIOCOO0M, WIIH JOTMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

OtmeTka «3»:
- B JIOTMYECKOM PacCYXJCHHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYILEHA CYIEeCTBEHHAs
omnOKa B MaTeMaTUYECKUX pacyeTax.
OTmeTka «2»:
- UIMEETCS CYIIECTBEHHbIE OIIMOKHU B JJOTHUYECKOM PACCYKIECHUH U B PEIICHUU.
- OTCYTCTBHE OTBETa Ha 3aJaHHE.

4. OneHka NMCbMEHHBIX KOHTPOJBHBIX PadoT.
OtMmeTtka «5»:
- OTBET MOJIHBIM U MPaBUIIbHBIM, BO3MOXKHA HECYILIECTBEHHAs OLIHOKA.
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OtMmeTka «4»:
- OTBET HETOJIHbIM WK JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIINOOK.
OtMmeTtka «3»:
- pa0oTa BBIOJHEHA HE MEHEE YeM HAlOJIOBUHY, JOIYLIEHA OJJHA CYIIECTBEHHAs OLIMOKa U
IIPU TOM JIBE-TPH HECYLIECTBEHHBIE.
OrMmerka «2»:
- pa0oTa BBINOJIHEHA MEHbIIE YE€M HAIOJOBHUHY WIIM COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX
OLIMOOK.
- pabora He BBINOJIHEHA.
[Ipu oneHKe BBIMOJHEHHS NHCHMEHHONM KOHTPOJBHON pPabOThl HEOOXOIMMO YYUTHIBATH
TpeGoBaHuUs euHOTo OporpadhuIeckoro pexxuma.

YueOHO-MeTOANYECKOE O0ecTIeyeHHe Kypca XuMUuM
OCHOBHO# 00111€00pa30BaTeJIbHOM MIKOJIbI

Y4eOHO-MeTOANYECKUH KOMIUIEKT ISl U3y4YEHHUs Kypca XUMUHU B 8—9 Kjaccax, CO31aHHBIN
aBTOPCKUM KOJUIEKTHBOM Toj pykoBoactBoM O. C. 'abpuensHa, COAEpXUT, KpoMe Y4eOHBIX
nocobuii, y4eOHO-METOAUYECKHE W JUAAKTHUECKUe TOoCcOoOMs, TeTpaaud M  BBINOJHEHUS
71a00paTOPHBIX U MPAKTHYECKUX PabOT H Ip.

YMK «Xumus. 8 kiaace»

1. Xumus. 8 knacc. YueOnuk (aBropsl O. C. ['abpuensu, U. I'. Octpoymos, C.A. Crankos).
2. Metomuueckoe ocoowue. 8 kiace (aBropsl O. C. 'abpuensn, U.I'. Octpoymos, C.A. Cnankos).
3.IIporpamma Kypca xumun 11t 8—9 kimaccoB o0mieoOpazoBarenbHbIX yupexaenuit (aBtopsl O. C.
I'a6puensn, U. I'. Octpoymos, C. A. Cnagkos).
4. Pabouas Tetpanp. 8 xiacc (aBropsl O. C. ['abpuensn, C.A. Cnaakos).
5. Terpanp asnst 1abOpPaTOPHBIX OIMBITOB M MpakTHUecKuX padot. § kinacc (aBropsl O. C. 'abpuensy,
N.B. Akcénona).
6. XuMus B TecTax, 3a7ayax 1 ynpaxneHusx. 8 kiacc (aBropsl O.C. I'abpuens,
N.B. Tpury6yax).
7. DnekTpoHHas popma yueOHuUKa.

YMK «Xumus. 9 kaace»
1. Xumus. 9 kinace. Yueonuk (aBTopbl O. C. I'abpuensn, . I'. Octpoymos, C.A. Ciraakos).
2. Metomuueckoe nocoowue. 9 kimace (aBropst O. C. 'abpuensn, U.I'. Octpoymos, C.A. Cnankos).
3. [Iporpamma kypca xumuu 1 8—9 kimaccoB o01eodpazoBatenbHbIX yupexaenui (aBTopsl O. C.
I'a6bpuensn, U. I'. Octpoymos, C. A. Cnagkos).
4. Pabouas Tetpanp. 9 xnacc (aBropsl O. C. ['abpuensn, C.A. Cnaakos).
5. Terpanp asnst 1abOpPaTOPHBIX OIMBITOB M MpakTHUecKuX padot. 9 knacc (aBropsl O. C. ['abpuensy,
N.B. Akcénona).
6. XuMus B TecTax, 3a7a4ax 1 ynpaxneHusx. 9 kiacc (aBropsl O.C. I'abpuens,
N.B. Tpury6yax).
7. DnekTpoHHas popma yuyeOHUKa.

HNudpopmannoHHbie cpeacTsa
HNHTepHeT-pecypchl HA PYCCKOM fI3bIKe
1. http://www.alhimik.ru. IIpencraBnens! cineayromue pyOpHKH: COBETHl aOUTYPHEHTY, YUUTEIIO
XUMHUH, CIPABOYHHK (0OU4eHb OobImas moa0opka TaOJMII M CHPABOYHBIX MaTepHUalioB), Becémas
XUMHS1, HOBOCTH, OJMMITHA/IbI, KYHCTKaMepa (MHOTO MHTEPECHBIX UCTOPHUUECKUX CBEICHUN).
2. http://www.hij.ru. XKypHan «XuMus 1 )KU3HB»IMOHIATHO W 3aHUMATEIIHO PACcCKa3bIBaeT 000 BCEM
UHTEPECHOM, YTO NMPOUCXOAUT B HAYKE U MUPE, B KOTOPOM MBI JKHBEM.
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3.http://chemistry-chemists.com/index.html. DnexTpoHHBIN KypHan «XUMUKH H XUMHSI», B
KOTOPOM IIPEJICTABIICHBI OIBITHI 10 XMMUW M 3aHUMAaTeIbHAsS WHPOPMAIIUS, MO3BOJISIONINE yBICYb
YUYCHUKOB BKCHCpHMeHTaHLHOﬁ YacCTbhIO MPEAMCTA.

4. http://c-books.narod.ru. BceBo3moxkHas mutTeparypa 1o XuMuH.

5. http://www.prosv.ru/. [locobust misi ydammxcs, B TOM 4HCIE JUIsi TMOJATOTOBKHA K UTOTOBOU
arrectaitun  (OI'D wm EI'D), meromumueckue mocoOuWst i yduTeled, HAyYHO-TIOMYJSIpHAS
auTeparypa o XMMUHU.

6. http://1september.ru/. Kypran npenHazHadeH HE TOJNBKO aJisi yuutesneil. B HEM mpenctaBieHO
00JIBIIIOE KOJIMYECTBO PAOOT YUCHHUKOB, B TOM YHCJIEC UCCIIEIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIBHBIN MOPTAJI CO CCHUTKAMU Ha
o0pa3oBaTeNbHbIC CAUTHI [0 XUMUHU.

8. www.periodictable.ru. COopHHK cTaTeli O XHMHYECKHX DJIEMEHTax, WIIIOCTPUPOBAHHBINA
OKCIEPUMEHTOM.

HNHTepHeT-pecypc HA aHIVIMICKOM A3BIKe
http://webelementes.com. Coaep>XUT UCTOPUIO OTKPBHITHS W ONMHMCAHUE CBONCTB BCEX XUMHUUYECKHX
DJICMCHTOB. BYI[eT MOJIC3CH [JIA YyYallluXCs A3bIKOBBIX IHNKOJ H KJIACCOB, TaK KaK COJACPKHUT
HA3BaHUS SJIEMEHTOB U BEILIECTB Ha Pa3HbIX A3BIKAX.

O0beKThI y4eOHbIX IKCKYPCHii
1.JIaboparopun: ydeOHBIX 3aBEACHHUH, arpoXxumiaadopaTopuu, HKOJOTHUYECKUE, CAHHUTAPHO-
SMHIEMHUOJIOTHYECKHE.
2. AnTexu.
3.Ilpon3BOACTBEHHbIE OOBEKTHI: XMMUYECKHE 3aBOJbl, BOJOOYHCTHBIE COOPYXKEHUS M JIpyrue
MECTHBIE IPOU3BO/ICTBA.

MarepuanbHoO-TeXHUYecKoe odecriedeHne KabnHera XuMumu
HarypanbHble 00beKTbI
HatypanbHble 00BEKTHI, HCTIONB3YeMbIe B 8—9 Kiaccax mpu 00yueHUH XUMHHU, BKIIOYAIOT B
ce0sl KOJJIEKIIMUM MUHEPAJIOB U TOPHBIX MOPOJI, METAJJIOB U CIUIAaBOB, OKCUIOB, KUCJIOT, OCHOBaHHIH,
COJIei, B TOM 4YHCIIe MUHEpAIbHBIX yIOOpEHHUH, a Takxke 0Opaslbl OpPraHMYECKHX BEUIECTB U
MarepuanoB, mnpeaycmorpeHHbix @PI'OC. O3nakomieHue ¢ oOpas3laMu HMCXOJHBIX BEIIECTB
U T'OTOBBIX H3I[€JIHI>1 MMO3BOJIACT MOJIYUYUTDh HATJTIAAHBIC IPCACTABJICHUA O MAaTCpHUaJIC, BHCIIIHCM BHU/IC,
HEKOTOPBIX  (PU3MYECKMX CBOMCTBaX 00pa3loB. 3HAUYMUTEIbHbIE Y4EOHO-TIO3HABATEIbHBIC
BO3MOXHOCTH HMMCHT KOJIJICKIIMH, M3IrOTOBJICHHBIC CaMHMMH ITKOJIbHHUKaMHMH. HPGIIMCTBI JJIs1 TaKUX
KOJUICKIIUH COOMPAIOTCSI BO BPEMS DKCKYPCHH U APYTHX BHEYPOUHBIX 3aHSATHH.
KOJIJIGKI_II/II/I HCIIOJIB3YIOT TOJIBKO [JIsI O3HAKOMIICHHA Y4YalllUXCiAd € BHCIIHUM BUIOM U
(Gu3NYECKUMU CBOMCTBAMU DPA3JIMYHBIX BEIIECTB M MaTepHasioB. J[Is mMpoBeAeHUS XUMHUYECKHUX
OIIBITOB KOJUJICKIIUHU UCIIOJb30BaTh HCIIL34.

XuMHYecKHe peaKTUBbI M MATEPUAITBI

OOpaieHre cCo MHOTHMH BEIIECTBAMHU TPEOYET CTPOrOro COONIOACHUS TPABWII TEXHUKU
6C3OHaCHOCTI/I, OC06€HHO IIPU BBIIIOJIHCHUU OIBITOB CaMHMMU YUCHUKAMU. Bce HCO6XOI[I/IMI>IC MCPbI
NPEJOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIONIMX JOKYMEHTaX W HMHCTPYKIHMSIX, a TaKXe B
noCOOuAX I yYUTeIeH XUMHU.

Bce peaktMBBI W MaTepualbl, HYXHBIE IS TPOBEIACHUS JE€MOHCTPAIHOHHOTO U
YUEHHYECKOTO OJKCIEPUMEHTa, TMOCTABJISIOTCS B 00pa3oBaTeNbHBIC YUYPESKICHUS OOMIETO
o0pa3oBaHUs IICHTPAJM30BAaHHO B BHUJAE 3apaHee CKOMIUICKTOBaHHBIX HabopoB. [lpu
HE00XO0IMMOCTH MPUOOPETEHUSI TOTIOHUTEIBHBIX PEAKTUBOB M MAaTEPUAJIOB ClieyeT o0palaTbes B
CHICHHUAJIM3UPOBAHHLIC MAra3nuHbI.
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Xumuueckas 1a00paTopHasi oCyaa, annaparsl ¥ NPUOOpbI

XrMHYecKast Nocyza MOoApa3AeisaeTCs Ha IBE IPYIIBL: IS BBIIOIHEHMS ONBITOB YYalUMHUCS U
JUISL IEMOHCTPALIMOHHBIX OIIBITOB.

Hcnonp3yeMpie Ha ypokax XHUMHUU B 8—9 kiaccax mpHOOpHI, ammaparbl MU YCTAaHOBKH
KJIacCU(UIUPYIOT HAa OCHOBE MPOTEKAIOUINX B HUX (PU3MYECKHX M XMMHUYECKHX IPOLIECCOB MEKIY
BEUICCTBAMM, HAXOJAIIMMHUCS B PA3HBIX arPEraTHBIX COCTOSTHUSAX.

1) IIpuGopsr ans pa®oThl ¢ razamMu — MOJyYeHHE, COOMpaHUE, OYUCTKA, CYILIKA, IMOTJIOLICHUE
ra3oB; peakUUMU MEXIy MOTOKaMHU ra30B; peakUUu MEXAY ra3aMU B DJICKTPUYECKOM paspsic;
peakLuuy MeXy ra3aMy IIPY MOBBIILIEHHOM JaBJICHHH.

2) Anmapatbl ¥ npuOOpBl AJI ONBITOB C JKUAKMMHM U TBEPABIMH BELIECTBAMU — IIEPETOHKa,
¢ubTpoBaHME, KPHUCTAIIM3AIMS; IPOBEIACHUE pEaKIUil MeXIy TBEPABIM BEIIECTBOM U
KHUAKOCTBIO, JKUAKOCTBIO U KUIKOCTBIO, TBEPIBIMH BEILIECTBAMHU.

BHe »T0il KaccuuKkany HaXoAUTCs ydeOHas ammaparypa, npeiHa3HaueHHas 7S U3y4eHUs
TEOPETUYECKUX BONPOCOB XHMHHU: WIIIOCTPALMM 3aKOHA COXPAHCHMS MAacChl BEIIECTB,
JEMOHCTpALMM AJIEKTPONPOBOJIHOCTH PAcTBOPOB U JBMI)KEHUS HOHOB B 3JIEKTPUUECKOM TOJE,
M3YYEHHs CKOPOCTH XUMHUYECKOW PEaKIMH, IOCIEAOBAaTEIbHOCTH BBITECHEHHUS TaJOr€HOB U3
pacTBOPOB UX COEAUHEHUM.

BcnoMoraTenpHyt0 poiib UIparOT U3MEPUTENIBHBIE U HarpeBaTesbHbIE MPUOOPHI, pa3IHyHbIC
pUCHOCOOICHNUS IS BBIIOJTHEHHUS OTIBITOB.

Monem

OObexkTaMi MOJICTMPOBAHUS B XUMHH SBISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAIJIbI, 3aBOJCKHUE
anmapartbl, a TaKXe MPOUCXOIANIME MPOLECCHl. B mpenojaBaHMM XUMHMM HCIOJB3YIOT MOZCIN
KPUCTANIMYECKUX pEmETOK anmasa, rpadura, cepsl, ¢ocdopa, oxcuma yraepona(lV), uoxa,
xKenesa, MeJJ, MarHusl.

Brimyckatorcsi HaOopbl Mofeneil aToMOB JUIsl COCTABJICHHS IIAPOCTEPKHEBBIX MoOjeen
MOJIEKYII.

ITeyaTHble yueOHbIE TOCOOHS

B npomecce o00ydeHHMs XMMHH HUCHOJB3YIOT CleAylOIIMe TaOJIMLBl  MOCTOSHHOTO
skcnoHupoBanus: «llepuoguyeckas cucreMa xumudeckux odiaemeHToB [l M. Menneneesay,
«Tabnuma pacTBOPUMOCTH KUCJIOT, OCHOBAHHM U COJIEH», « DTEKTPOXUMHUYCCKUHN PsIT HATTPSHKCHUI
METAJIJIOB» U JIp.

JUis  opraHm3aluy CaMOCTOSITEIBHONM pabOThl Ha YpOKax MCHOJB3YIOT Ppa3HOOOpa3HbIe
JUIaKTUYECKUE MaTepHalIbl: TETPAIU WIN OTNENbHbIE paboune JUCThl — MHCTPYKIUHU, KAPTOUKHU C
3aJaHUSIMU PA3HOM CTENECHW TPYAHOCTU Ul W3Y4YEHHs HOBOTO MaTepuala, CaMOIPOBEPKH H
KOHTpOJIs 3HAaHUM.

JKPaHHO-3BYKOBbI€ CPeICTBA 00y4eHUsI
K 3KkpaHHO-3BYKOBBIM cpefcTBaM OOydYeHHS OTHOCST Takhe MOCOOMs, KOTOphIE MOTYT OBITH
BOCTIPHHSTHI C IMOMOIIBIO 3PEHHUS M CiayXa. JTO KHUHO(QWIBMBI, KMHO(PPArMEHTHI, JAUA(UIbMBI,
JIMATIO3UTHUBHI (CTalabl), TpAaHCIIAPAHTHI I rpadonpoekropa. Cepun TpaHCIAPAaHTOB IO3BOJSIOT
HUMUTUPOBATb ABHUKCHUC HyTeM OoCJICAOBATCIIBHOT'O HAJIOKCHHUA OJHOTO TpaHCIIapaHTa Ha I[perI\/‘I.

Texunueckue cpeacrsa odyuenust (TCO)

BosbIIMHCTBO TEXHHYECKUX CpEACTB OOy4deHMs He pa3paldaThIBalOCh CHELHUAIBHO [UIs
IIKOJIBI, @ MpeIHa3HAvYalIoCch Ui mepefayn U o0paboTku MH(POPMALUK — 3TO PA3IUYHOrO Poja
IPOEKTOPBI, TEJIEBU30PbI, KOMIIBIOTEPHI U T. Jl. B y4eOHO-BOCHIUTATENBHOM IIpOLECCE KOMIIBIOTED
MOYKET UCTIOIB30BATHCS JIJIS pEIICHU 3a/1a4 HAyYHON OpraHU3aly TPyAa YIUTEs.

[Ipy wnCHONB30BAaHMM TEXHUYECKUX CPEACTB OOYYEHHUsS ClEAyeT Y4YHUThIBaThb BpPEMEHHBIC
orpaHuueHusi, Hamaraemble CaHutapHsiMu mpaBwiamu U HopMmamu (CanlluH). HenpepsiBHas
IPOJIOJDKUTEIBHOCTD JEMOHCTPAIMY BUIEOMATEPUATIOB HAa TEICBU3MOHHOM JKpaHEe W Ha OOJBIIOM
JKpaHe ¢ MCIOJIb30BAaHUEM MYJIbTUMEIUUHOTO MPOEKTOpa HE JOJKHA MpeBbIaTh 25 MuH. Takoe
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xKe orpaHuyeHue (He Oonee 25 MUH) paclpoCTpaHSETCs Ha HENPEpbIBHOE HCIIOJIB30BaHUE
MHTEPaKTUBHOM JOCKM M Ha HENPEPBIBHYIO PaldOTy ywalluxcs Ha MEPCOHAIBHOM KOMIIBIOTEPE.
KonuyectBo ypoKOB C MCHOJB30BAHUEM TAaKUX TEXHUUECKUX CPEICTB OOy4YEeHHs, KaK TEJIEBHU30D,
MYJIbTUMEIUWHBIN MPOEKTOp, MHTEPAKTHUBHAsI JOCKA, TOKYMEHT-KaMepa,He JIOJKHO IMpEBBILIIATH
IIECTH YPOKOB B HENENIO, @ YUCIO YpPOKOB, Ha KOTOPBIXYUYEHHKH pabOTaloT 3a MepCOHATBHBIM
KOMITBIOTEPOM, — TPEX B HEZEIIO.

ObopynoBanue KaOMHETa XUMUH

Kabuner xumMuun n0imKkeH ObITh 00OPYIOBaH CIEUUATBHBIM JEMOHCTPAIIMOHHBIM CTOJIOM. Jlist
oOecrieyeHus JIydlleil BUIMMOCTH JEMOHCTPALMOHHBINA CTOJI PEKOMEHAYETCSl yCTaHaBIUBATh Ha
HOJIUYM.

B kaOuHerax XMMHUU yCTaHaBIMBAIOT IBYXMECTHbIE YUYEHHYECKHE JIaDOpaTOpPHBIE CTOJBI C
IOJIBOAKOM 3JIEKTPOIHEPIHUH. YUYEHUUECKHUE CTOJBl JOJKHBI MUMETh MOKPBITHE, YCTOMUHMBOE K
JEHCTBUIO arpecCUBHBIX XMMHMYECKUX BEIIECTB, U 3alIUTHbIE OOPTHUKH IO HApYKHOMY Kparo.
Kabunetrsl Xxumuu 0OOPYAYIOT BBITSDKHBIMHM IIKadaMH, PacloJIOKEHHBIMH y HApY)KHOH CTEHBI
BO3je croia yuurtensd. s mpoBeneHHS J1a0OpAaTOPHBIX OINBITOB HCHONB3YIOT TOJIBKO MUHH-
CIIUPTOBKH.

VY4eOHble JOCKH JOJKHBI ObITh U3TOTOBJIEHBI U3 MAaTEPHAJIOB, UMEIOIIUX BBICOKYIO aAre3HI0 K
MaTepuajaM, HCIOJb3yeMbIM JJIsi THCbMA, XOpOIIO OYHINATHCS BIAXKHOW T'yOKOH, OBITH
U3HOCOCTOMKMMH, HMETh TEMHO-3€JEHBIH LBET U aHTHOJMKOBOE IOKpBHITHE. YueOHbIe JOCKU
00opyaytoT couTamMH, KOTOPbIE JOJDKHBI MPUKPEIUIATHCSA K cTeHe Ha 0,3 M BBIIIE BEPXHETO Kpas
JIOCKH ¥ BBICTYyNaTh BIepén Ha paccrosinue 0,6 M.

TeneBU30pbl YCTaHABIMBAIOT HA CIEMUAIBHBIX TyMOax Ha BbicoTe 1,0—1,3 M ot mona. [lpu
MIPOCMOTpE TeJNenepeiay 3pUTeNIbCKUE MeCTa JOJIKHBI pacrojaraThCs Ha pacCTOSTHUU HE MeHee 2 M
OT 9KpaHa 10 Ij1a3 y4yalmuxcs.

JIJ1ss MakCUMaJIbHOTO HCIIOJIb30BaHUS THEBHOTO CBETa M PAaBHOMEPHOTO OCBELICHUS y4EOHBIX
IIOMEILEHUI HE ClelyeT pa3MellaTh Ha MOJOKOHHUKAX IIMPOKOJIMCTHBIE PACTEHMsI, CHUXKAIOIINE
YPOBEHb E€CTECTBEHHOTO OCBEIIeHHUs. BpicoTa pacTeHWd HE AODKHA TpeBbImarhlS oM (oT
NOJJOKOHHMKA). PacTenus menecoo0pa3Ho pa3Memiath B NEPEHOCHBIX IIBETOYHHUIIAX BBICOTOH 65—
70 cM WM MOJBECHBIX KAIINO B IPOCTEHKAX MEXAY OKHAMH.

Jlist OT/AENKH y4eOHbIX TOMEIIEHUH UCTIONB3YIOT MaTepUaibl U KPACKH, CO3AI0IINE MAaTOBYIO
MOBEPXHOCTh. J[s1 cTeH y4eOHBIX MOMEUICHHWH CleqyeT HCIOJIb30BaTh CBETJIbIE TOHA KEITOrO,
0EKeBOTO, PO30BOT0, 3€JIEHOT0, TOTYOOT0 IIBETOB; JUISI IBEPEH, OKOHHBIX paM — OeJIbIi IBET.

Kabuner xumuum [0kKeH OBITH OCHAIIEH XOJIOJAHBIM M TOPSYMM BOJAOCHAOXKEHHUEM H
KaHaJu3aluen.

B xabuneTe xumun 0053aTeIbHO JOJKHA OBITH anTedKa, B KOTOPYIO BXOIST:
. KryT KpoBOOCTaHaBIMBAIOINHN, PE3UHOBBIN — 1 1IT.
. [Ty3b1pb a1 mpga — 1 mT. (THIOTEPMUYECKUH TTakeT — 1 1mIT.).
. buHT cTepunpHbId, mmpokuil 7 X 14 cm — 2 wT.
. buHT crepunbHbIif 3 X 5 cM — 2 mIT.
. bunT HecTepunbHBINA — 1 mIT.
. Candetku crepuibHbie — 2 YII.
. Bara crepunbHas — 1 nauka.
. JlelikommacTeIps mupuHO# 2 cM — 1 karymka, 5 cm — 1 karymka.
. bakTepunuaHbIi JTEHKOIIaCThIPh pa3HbIX pa3MepoB — 20 miT.
10. CiuproBoii pacTBop noaa 5%-Hblii — 1 ¢uakoH.
11. BoaHslii pacTBOp aMMHaKa (HaIIaTIPHBIA COUPT) B ammyinax— 1 ym.
12. PactBOp nepokcuna sogopoaa 3%-ueiii — 1 y1.
13. IlepmaHranat Kaaus KpUcTaJuIMueckKui — 1 y.
14. Ananerus 0,5 r B Tabnerkax — 1 yi.
15. Hacroiika Banepuanbl — 1 ym.

O 00 1IN DN B W~



59
16. Hoxuumesr — 1 mr.

[lnanupyemsblie pe3yabTaThbl 00y4eHH s

BbInyCKHUK HAYYHTCS

®  3HaAMb (NOHUMAMD):
—XHUMHUYECKYI0 CUMBOIIUKY: 3HAKH XUMHUYECKUX DIIEMEHTOB, ()OPMYIIBI XUMHYECKHX BEIECTB,
YPAaBHEHUSI XUMUYECKUX PEAKLINI;
— Ba)XKHEWIIME XMMHUYECKHE TOHATHUS: BEIIECTBO, XMMHUUYECKHH BJIEMEHT, aToOM, MOJIEKYIa,
OTHOCHUTEJIBHBIE aTOMHAasi W MOJEKYJSIpHAsT Macchl, MOH, KaTHOH, AHWOH, XWMHYECKAs CBS3b,
JIEKTPOOTPHULIATENBLHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIIEHUS,
MOJIb, MOJISIpHAasT Macca, MOJSPHBIH OO0BEM, pACTBOPBI, AIEKTPOJIUTHI U HEINEKTPOJIUTHI,
IIEKTPOJINTUYECKAS] TUCCOLUALINSA, OKUCIUTEND U BOCCTAHOBUTEID, OKHCIEHUE U BOCCTAHOBIICHUE,
TETJIOBOM 3P PEeKT peakinu, OCHOBHBIE THIIHI PEAKIIM B HEOPTAHMYECKOW XUMUH;
— (GOpMYTUPOBKH OCHOBHBIX 3aKOHOB U TEOPUI XMUMHUU: aTOMHO-MOJIEKYJIIPHOTO YYCHHSI; 3aKOHOB
COXpPAHEHHs MacChl BEIIECTB, MOCTOSTHCTBA COCTaBa BEIIECTB, ABOTaapo; NEPUOJUYECKOTO 3aKOHA
.. Menneneesa; TeOpuM CTPOEHUS AaTOMa U y4eHUs O CTPOCHHUM BELIECTBA; TEOPUU
3JIEKTPOJINTUYECKON JUCCOLMALMU U YYEHUSI O XUMHUYECKOU PEaKIVH;

®  Ha3zvLIBAMD!
— XUMHYECKHUE IJIEMEHTBHI;
— COEJIMHEHHUSI U3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BEUIECTB;
—OpraHu4ecKue BeIIecTBa Mo ux (opmyne: MeTaH, dTaH, STUICH, alleTUICH, METaHOJ, 3TaHOIL,
[JIMIEPHH, YKCYCHAsl KMCIIOTA, TIIF0K03a, Caxapo3a;

®  00BACHAMD:
— (puznueckuii cMbICT aTOMHOTO (OPSAKOBOTO) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMEpa TPYIIIIBI
U niepuojia B nepuoanueckoit cucreme J.M. MenaeneeBa, K KOTOPBIM 3JIEMEHT MPUHAIJICIKHUT;
— 3aKOHOMEPHOCTH W3MEHEHMsI CTPOEHHMS AaTOMOB, CBOICTB 3JIEMEHTOB B IPEIENax MajblX
NEePUOOB U A-TPYII, a TAK)Ke CBOMCTB 00pa3yeMbIX UMU BBICIINX OKCUAOB U THIPOKCH]IOB;
— CYIIHOCTb IPOIECCA AIIEKTPOIUTUYECKOI TUCCOIMAINN U PEaKIMii HOHHOTO 0OMeHa;

®  Xapakmepuzoeamb.:
— XUMHYECKHE 3JIEMEHTHI (0T BOJOPOA 10 KaJbIUs) HA OCHOBE MX IOJIOKEHUS B IEPUOANYECKOM
cuctemMe XumMuiecknx seMeHToB [[.J1. MenaeneeBa u 0COOCHHOCTEHW CTPOCHUS UX aTOMOB;
— B3aMMOCBS3b MEX/y COCTaBOM, CTPOCHHEM M CBOMCTBAMU HEOPTraHUYECKHUX BEILIECTB;
— XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (TMPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAJUIOB, COSAMHEHUNH —OKCH/IOB, KHCIIOT, OCHOBAaHUH, aM(OTEPHBIX OKCHIIOB U
TUAPOKCHUJIOB, COJIEH);

® onpedensims:
— COCTaB BEILECTB 110 UX Gopmyam;
— BAJICHTHOCTb U CTENEHU OKHUCIJIEHNUS IEMEHTOB B COEIMHEHNH;
— BUJIbl XUMHUYECKOM CBSI3U B COCAMHEHUSX;
— TUIIBI KPUCTAUIMYECKUX PELIETOK TBEPABIX BEILIECTB;
— NPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIaCCy COEIMHEHMUI;
— THUIBI XUMUYECKUX PEaKIIUii;
— BO3MOXHOCTbh IPOTEKAHUS PEAKIINI HOHHOTO 0OMEHA;

® cocmasnamy:
— CXEMBbl CTPOEHHsI aTOMOB IIE€PBBIX [JBAJLATH 3JIEMEHTOB NepHoaudeckod cucremsl J[.M.
Menneneena;
— (popMyIBI HEOPraHUYECKUX COSAMHEHUI N3YYEHHBIX KJIaCCOB BEILIECTB;
— YpaBHEHUS XHUMHUYECKHX pEaklMil, B TOM YHCIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C
MOMOIIBIO0 METO/Ia 3JIEKTPOHHOTO OajaHca;

®  0De30nacHooOpauamvCsL:
C XUMHUYECKOM MOCYI0H 1 1ab0opaTOpHBIM 000PYOBAHUEM;
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®  1POBOOUMb XUMUYECKUL IKCNEPUMEHTN.
— NOATBEPKIAAIOIIMNI XUMUYECKUN COCTaB HEOPTaHUYECKUX COEIUHEHHUI;
— MOATBEPNKIAIOIINI XMMUYECKIE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BEILIECTB;
— TI0 TIOJTYYEHUI0, COOMPAHUIO U PACIIO3HABAHUIO Ta3000pa3HBIX BEHIECTB (KUCIOPOIa, BOAOPOIA,
YTJIEKUCIIOTO Ta3a, aMMHaKa);
— IO OMPENENICHUI0 XIJIOpUI-, CyiabdaT-, KapOOHAT-MOHOB M HOHA AaMMOHHUS C IIOMOIIBIO
Ka4eCTBEHHBIX PEAKIIU;
®  GLIYUCTAMD!
— MAacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (popMyJsie COeTMHEHNS,
— MacCOBYIO J0JIIO BEILIECTBA B PacTBOPE;
— Maccy OCHOBHOI'O BEILIECTBA 10 U3BECTHOW MacCOBOM JOJIM IPUMECEN;
— 00BEMHYIO JI0JTF0 KOMIIOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEUIECTBAa, 00OBEM WIIM MacCy BEIIECTBA MO KOJIMYECTBY BEIIECTBA, O0BEMY WIIH
Macce peareHToB, WM MIPOAYKTOB PEaKINu;
®  UCNONbL3068aAMb NPUOOPEMEHHblE 3HAHUS U YMEHUs 8 NPAKMUYECKOU OesmelbHOCmu U
NOBCEOHEBHO HCUZHU:
— ns 6e3omacHOr0 OOpalieHHsl ¢ BEIIeCTBAMU M MaTepuajaMyd B TIOBCETHEBHOW KU3HU W
rPAaMOTHOI'O OKa3aHUs MEPBOI MOMOIIY MIPHU 0KOTAX KUCIOTaMU U IIET0YaMH;
— 17151 OOBSICHEHUS OT/IETBLHBIX (DAKTOB ¥ IPUPOIAHBIX SBJICHU;
— JUTSI KpUTUYECKOU OIEHKH MH(POPMAITUH O BEIIECTBAX, HCIIOIh3YEMbIX B OBITY.

Bbll'[yCKHI/IK IMOJYYUT BO3MOKHOCTD HAYYUTBCHA

o XapaKTCPU30BaTb OCHOBHLIC MCTOJAbI IMO3HAHUA XUMHWYCCKUX OGBGKTOBZ HaGHIO,HeHI/Ie,
U3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHHE;
o pasznuyaTh XUMUYECKHE OOBEKTHI (B CTATUKE):

— XMMHUYECKHE 3JIEMEHTHI U MPOCThIE BELIECTBA;
— METaJUIbl U HEMETAJIIBl U XapaKTePU30BaTh OTHOCUTEIILHOCTh PUHAIIKHOCTH TAKUX OOBEKTOB
K TOW WJIM HHOM TpyIIIE;
— OpraHM4eCcKHe U HEOPraHUYECKUE COCTUHEHMS;
— TUAPOKCUABI (KUCIOPOACOAepKAIlIe KUCIOThI, OCHOBaHUS, aM(OTEpHBIE THAPOKCHUIBI);
— OKCH/JIBI HecosieoOpasylolye U cojaeodpasyroue (KUCIOTHbIE, OCHOBHBIE, aM()OTEpPHBIE);
— BaJICHTHOCTh U CTETIEHb OKUCIJICHNUS;
— CHCTEMAaTHYECKHUE U TPUBHAJIbHBIE TEPMUHBI XUMUYECKON HOMEHKIIATYPbI;
— 3HAaKOBYIO CHUCTEMY B XMUMUH (3HAKU U (HOPMYJIbI, UHICKCHI U KOI(PPUIIMEHTHI, CTPYKTYPHBIC U
MOJIEKYJISIpHbIE  (DOPMYJIBI, MOJEKYJSIpHbIE W HWOHHBIE YpPaBHEHUS pEaKUUH, TOJNHbIE U
COKpaIEHHbIE HOHHBIE YPAaBHEHUSI PEAKIINI, TEPMOXUMUYECKUE YPaBHEHUS, 0003HAYEHHSI CTEIEHH
OKHCIICHHS U 3apsia MoHa B (POpMYJie XUMHUECKOTO COCTMHEHU );
o pa3nuyaTh XMMUYeCKHe OOBEKTHI (B JMHAMUKE):
— (puzmueckue U XMMHYECKHUE CTOPOHBI MPOIIECCOB PACTBOPEHUS U AUCCOIUAIIH;
— OKHCIUTEIHbHO-BOCCTAHOBUTENbHBIC PEaKIINH U PEaKIIUui OOMEHa;
— CXEMBbI U ypaBHEHHS] XUMUYECKUX PEaKIuii;
o COOTHOCHUTB:
— 9K30TEpMUYECKHE PEAKLIUU U PEAKLIUN TOPEHMUS;
— KaTaJluTU4ecKue U (hepMEeHTAaTUBHbIE PEaKLUu;
— MeTaJlll, OCHOBHBIN OKCUJ, OCHOBAHHUE, COJIb;
— HEMeTalJl, KUCIOTHBIA OKCHJ, KUCIIOTa, COJIb;
— CTpOEHHE aToMa, BUJ XHMHUYECKOH CBS3M, THUN KPUCTAUIMYECKON pemérku u pusnyeckue
CBOICTBA BEIICCTBA;
— HaXO0XXJCHHE 3JIEMEHTOB B IIPUPO/JIE U MIPOMBIIIICHHBIE CITIOCOOBI UX MOTyYSHHS;
— HE0OXO0IMMOCTh XUMUYECKOTO MTPOU3BOJICTBA U TPEOOBAHUN K OXpaHE OKPY>KaIOLIEH cpebl;
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— HEOOXOIUMOCTh IPHUMEHEHHsS COBPEMEHHBIX BEIIECTB M MaTepHalioB U TpeOOBaHUH K
3I0POBBECOCPEIKEHUIO;

o BBIIBUTaTh M JKCIEPUMEHTAIBHO IPOBEPATh MIIOTE3Bl 0 XMMUYECKMXCBONCTBAX BELICCTB
Ha OCHOBE MX COCTaBa, CTPOEHMSI M IPUHAIEKHOCTH K OIIPEIEIEHHOMY Kilaccy (IpyIIie) BEUIECTB;
o IIPOTHO3UPOBATh CIIOCOOHOCTh BEILECTBA IIPOSIBIIATh OKHUCIIUTEIIbHBIC

WJIMBOCCTAHOBUTEIBHEIC CBOMCTBA C y‘léTOM CTEIIEHECH OKHCIICHUSA 9JIEMCHTOB,BXOOAIINX B €TI0
COCTaB, a TAKXKXC NPOAYKTOB COOTBCTCTBYIOIUX OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

L4 COCTaBJISITb YpaBHCHHA peaKuHﬁ C y4aCTUCM THIIUYHBIX OKHUCIIMTEIIEH 1 BOCCTAaHOBUTEIIEH
Ha OCHOBE JJICKTPOHHOT'O 6ancha;
® OIPCACIIATh BO3MOXHOCTb IMPOTCKAHUA XUMHYCCKHUX peaKHI/Iﬁ Ha OCHOBC

INEKTPOXUMHUYECKOTO psfia HANPSDKEHUH METAIIOB, PsAla JIEKTPOOTPHULIATENBHOCTH HEMETAIIOB,
TaOJIUIIBI PACTBOPUMOCTH U Y4€Ta YCIOBHUI NMPOBEJCHUS PEAKLIN;
o MIPOBOJIUTH PACUETHI 10 XUMUUECKUM (POPMYJIaM U YpaBHEHUSIM:

— U151 BBIBOZIa ()OPMYJIbI COEAMHEHUS 110 MACCOBBIM JIOJISIM JIEMEHTOB;
— 17151 IPUTOTOBJIEHUS PACTBOPA C UCIIOJIb30BaHUEM KPUCTAJIIOIMIPATOB;
— Il HAxOXKICHWS JOJIM BBIXOJA MPOAYKTa PEaKIMM II0 OTHOIICHHUIO K TEOPETUYECKH
BO3MOKHOMY;
— ¢ ucnoas3oBaHueM npaswia [ eii-JIroccaka 06 00BEMHBIX COOTHOIICHHUSX Ta30B;
— C UCIOJIb30BAHNUEM NOHATUH «KMOJIbY», «MMOJIbY», «UHUCIO0 ABOTaapoy;
— I10 TEPMOXUMHUYECKUM YPABHCHUSM PEaKLUU;

®  [IPOBOJUTH XUMHUYECKHUI IKCIIEPUMEHT C HEYKOCHUTEIbHBIM COOJIIOJJCHUEM MPABUII TEXHUKU
0€30MacCHOCTH:
— I10 YCTaHOBJICHUIO KAYECTBEHHOTO U KOJIMYECTBEHHOTO COCTABA COCAMHEHNS,
— IIpH BBIIIOJIHEHUH UCCIIEJ0BATEIBCKOTO MPOEKTA;
— B JIOMAILIHUX YCIJIOBUSX;

o UCIOJIb30BaTh IMPHOOPETEHHBIE KIIIOUEBBIE KOMIIETEHIMM JJISl BBINOJHEHUANPOEKTOB U
y4eOHO-HUCCIIEIOBATENBCKUX PA0OT MO M3YYEHHUIO CBOMCTB, CIIOCOOOBMIONYYEHHUS U PaCIO3HAHUS
BEUIECTB;

o ONpeNeNIATh ~ MCTOYHUKM  XHMHUYECKOM  MHpOpMalMu,  MPEACTaBIATh  CIHCOK
UH(OPMALIMOHHBIX PECYPCOB, B TOM YUCJIE U HA HHOCTPAHHOM SI3bIKE, TOTOBUTH MH()OPMAITMOHHBIN
IPOAYKT U IIPE3CHTOBATH €T0;

o O00BEKTUBHO OLIEHMBATh HH(OPMAIIMIO O BEIIECTBAX U XUMHUYECKUX MPOLECCAX, KPUTHUECKU
OTHOCHTCSI K TICEBIAOHAYYHOH HMH(pOpMAIMH, HeT0OPOCOBECTHON peKiIaMe B CPEICTBAX MacCOBOU
nHopManuu;

o CO3/1aBaTh MOJIEJIM U CXEMBI JUIS peIlIeHHs yU€OHbIX U MI03HABATEIbHBIX 3a/1a4.



		2021-10-07T10:56:21+0300
	Величко Лариса Васильевна
	Я являюсь автором этого документа




