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OraaBJjeHnue.

[Tnmanupyemble pe3yabTaThl OCBOCHUS YU€OHOTO IpeMeTa 3
Conepsxanue yueOHOTO npeameTa, Kypea 7
[Toypo4yHO-TeMaTH4eCKOe TIAHUPOBAHUE 16

IlnanupyemMsblie pe3yJbTaThbl OCBOCHHS NpeaMeTa o Kypey «Xumus 8-9 kiaace».



ITporpamma no xumuu s 8 - 9 KJIaCCOB peau3yeTcs ¢ UCIOJIb30BAHUEM
obopynoBanus nenTpa «Touka pocTtay.

Juunocmmuuwie pezynomamot
OOyuaromuiicst HOIYIUT BO3MOKHOCTD Uil (GOPMHUPOBAHHUS CIEAYIOIINUX JTMYHOCTHBIX

YVI:

. OIlpeieIeHne MOTUBALIMY U3y4eHUsl y4eOHOTO MaTepuala;

. OIICHMBAHME YCBAaMBAEMOI'0 y4yeOHOro MmaTepuana, UCXOAs U3 COLUAIbHBIX U
JIMYHOCTHBIX [ICHHOCTEW;

. HOBBILIEHHE CBOErO0 00pa30BaTEIbHOTO YPOBHS U YPOBHS TOTOBHOCTH K
M3Y4YEHUIO OCHOBHBIX UCTOPUYECKUX COOBITHI, CBSI3aHHBIX C PA3BUTUEM XUMUU U 00ILIECTBA;

. 3HaHUE MPABUII IOBEJICHUS B UPE3BBIYANHBIX CUTYyAIUX;

. OIICHMBAHME COIMAILHOM 3HAUMMOCTH Mpodeccuil, CBSI3aHHBIX C XUMUEH;

. BJIaJICHHE TpaBUWIaMH 0€30IaCHOrO OOpalleHHs] ¢ XUMUYECKMMU BEIIECTBAMH U

000pyI0BaHUEM, MTPOSIBJICHUE IKOJIOTUIECKON KYIbTYPHI.
Memanpeomemmnuie pezyibmamot

Pecynamusnvie

OO6yyaromuiics MOJIy4UuT BO3MOKHOCTD JUIsl (POPMHUPOBAHUS CIEIYIOIIUX PETYIATUBHBIX
YV

. LeJenojaraHue, BKJIIOYas I[OCTAaHOBKY HOBBIX Iiesied, TmpeoOpa3zoBaHUE

MPAKTUYECKOW 3aJa4d B ITO3HABATENIBHYIO, CaMOCTOSATEIbHBI aHAIN3 YCIOBHM JOCTHKEHUS
eI Ha OCHOBE Y4éTa BBIJICJICHHBIX YYWUTEIEM OPHEHTHUPOB ACHCTBHS B HOBOM Yy4eOHOM
MaTepHaie;

. IUIAaHUPOBAHUE MTYTH JOCTHKEHUS LIeTeH;

. yCTaHaBJICHUE 1IEJIEBbIX MPUOPUTETOB, BBIJIEICHHUE AlIbTEPHATHBHBIX CIIOCOOOB
JOCTYDKCHHS TIENTH U BBIOOp Hanboiee 3¢ (HEeKTUBHOTO Crioco0a;

. YMEHHE CaMOCTOATENIbHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIATh UM;

. yMEHHE MPUHUMATD PelIeHus B IPOOJIEMHOM CUTyalluu;

. MIOCTAHOBKAa Y4eOHBIX 3a/ay, COCTaBJIEHHE IUIAaHa M TOCJIEI0BATEIbHOCTH
e CTBHIA;

. opraHusaius paboyero MecTa MpH BbITIOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

. IPOrHO3MPOBAHKUE PE3YJIbTATOB O0yUYEHHUsI, OLIEHUBAHUE YCBOCHHOTO MaTepuara,

OIIEHKA KayeCTBa M YPOBHS IOJIYUCHHBIX 3HAHWH, KOPPEKIMs TUIAHAa M crocoba NEeWCTBUS MPHU
HE00XOINMOCTH.

Hoznasamenvhole

OOyuyaromuiicss  MOJYYHT  BO3MOXKHOCTH  JUIS GbOpMHpPOBaHHS  CIEAYIOUIUX
Mo3HaBaTeNbHbIX Y Y JI:

. TIOWCK U BBIJICJICHUE HHPOPMAIIUH;

. aHaJM3 yCJIIOBUH W TpeOOBaHMIA 33a]auu, BHIOODP, COMOCTABIEHHE U 00OOCHOBAHUE
crioco0a pelieHus 3a/1a4u;

. BBIOOp Hanbosee 3(PPEKTUBHBIX CIIOCOOOB pEIICHUS 3aJa4i B 3aBUCHMOCTH OT
KOHKPETHBIX YCJIOBHIA;

. BBIIBIDKEHHE 1 000CHOBaHHE TMIOTE3bI, BEIOOP Crocoba e€ mpoBEpKH;

. CaMOCTOSITENIbHOE CO3/IaHUE aJTOpUTMa JESATENbHOCTH MPU peIIeHUH Mpoliem
TBOPUYECKOTO U TIOUCKOBOTO XapakTepa;

. YMEHHUS XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOSHHUIO U CBOWCTBAM;

. OTIMCBHIBAHUE CBOMCTB: TBEPHBIX, KHUAKHX, Ta3000pa3HbIX BEIIECTB, BHIICICHUE
WX CYIIECTBEHHBIX IPU3HAKOB;

. M300pakeHNe COCTaBa MPOCTEHUIIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (HopMyI
Y CYIIHOCTH XUMHUYECKUX PEAKIUH C MOMOIIBI0O XUMHUYECKUX ypaBHEHUM;

. MpOBeJIcHUE HAONMIOJCHHI, ONUCaHWEe TPU3HAKOB U YCIOBUW  TEUYCHHS

XUMHWYCCKUX peaKHHﬁ, BBIIIOJIHCHHUEC XHUMHUYCCKOTO 3KCIICPUMCEHTA, BBIBOJAbI Ha OCHOBC aHAJIM3a
Ha6J'IID,Z[eHPIfI 34 OKCIHCPUMCHTOM, PCHICHUC 3aJia4, IMOJYUCHHUC XHMHUYECKOH I/IH(I)OpMaI_II/II/I nu3



Pa3IMYHBIX HCTOYHHUKOB;

. YMEHHE OPraHU30BbIBATH UCCIIEIOBAHUE C LIEIbIO IPOBEPKH TMIIOTE3;

. YMEHHUE JeN1aTh YMO3AKIIOUEHUs (MHAYKTUBHOE U 10 AHAJIOTUH) U BBIBOJIBI;

. yMeHHe OOBEKTHMBHO OLEHUBATh HH(POPMALHUIO O BEIIECTBAX M XUMHUYECKHUX
nporeccax, KpUTUYECKH OTHOCHTBCS K TICEBIOHAYYHOU MH(POPMALIUH.

Kommynukamuenvie

OOyuvaromuiics  MOJXYYUT  BO3MOXKHOCTh i1 (OPMHUpPOBAHUS  CIEIYIOIIHUX
KOMMYHHUKaTUBHBIX YV /I

° INOJJTHOC W TOYHOC BBIPAKCHHUEC CBOUX MBICJICHI B COOTBETCTBHU C 3agadyaMu "
YCIIO0BHUAMH KOMMYHHKAIIUH
° AICKBATHOC MCIIOJIBb30BAHUC PCYCBBIX CPCACTB MJIA Y4YaCTUA B OUCKYCCUHU H

apryMeHTalluu CBOEH MO3ULIMHU, YMEHUE MPECTABISATh KOHKPETHOE COJIEpKaHue ¢ COOOLIEHUEM
€ro B MMCbMEHHOM U YCTHOU (hopme, onpeiesieHne Croco00B B3aUMOICHCTBHSI, COTPYTHUIECTBO
B ITOMCKE U cOope HHPOpMaIuy;

. OTpeJieNieHue Croco0OB B3aMMOJEHCTBUS, COTPYAHUUYECTBO B IOUCKE M cOOpe
uH(popmaluy, ydacTHe B JAMajore, IJIAHUPOBAHUE OOLIUMX CIOCOOOB pabOThl, MPOSIBIECHUE
YBOXHUTEILHOTO OTHOIICHUS K JPYTUM yUalluMCS,

. OTIMCAaHHUE COJICPKAHUS BBITIOJHAEMBIX JCHCTBUHA C IEIbI0 OPHCHTUPOBKU B
MIPEIMETHO-TTPAKTHICCKOM JeSITEIILHOCTH;

. YMEHHUS YYUTHIBATh Pa3HbIC MHEHUS M CTPEMHUTHCS K KOOPJIUHAIMH PA3TAIHBIX
MTO3UIINH B COTPYIHHUYCCTBE;

. dbopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3WIHIO, ApPTYMEHTHPOBATh U
KOOPAMHUPOBATh €€ C TMO3WIMSIMH TapTHEPOB B COTPYAHUYECTBE IPH BBIPAOOTKE OOIIETO
pelIeHNs B COBMECTHOM J€SITENbHOCTH;

. OCYIIECTBIIATh B3aUMHBIM KOHTPOJIb U OKa3blBaThb B COTPYIHUYECTBE
HEOOXOMMYIO B3aUMOTIOMOIITb;

. IJIAHUPOBATh OOIIHE CIOCOOBI PabOTHI; OCYIIECTBIATh KOHTPOJb, KOPPEKIIUIO,
OIIEHKY JIeWCTBUI MapTHEPA, yMETh YOSK/1aTh;

. HCII0JIb30BaTh aJIeKBAaTHBIE SI3bIKOBBIE CPE/ICTBA ISl OTOOPAKEHUS CBOUX UYBCTB,
MBICJICH, MOTUBOB M MOTPEOHOCTEH; 0TOOpakaTh B peur (omucaHue, 0ObSICHEHHE) COACpKAHUE
COBEpIIaeMbIX JIEHCTBUH, Kak B (opMe rpOMKON COIMAIM3UPOBAHHON peuu, Tak U B (opme
BHYTPEHHEH peun;

. pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHIIWIO, HCIOJb3ysd CPEACTBA YCTHOH U
MMCbMEHHOM KOMMYHHMKAIlMM TpH paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JOTMOJHUTEIbHON
JUTEPaTypoil, CIPaBOUYHBIMHU TaONHIIAMH, MPOSBIATH TOTOBHOCTh K YBaXEHUIO HWHOM TOYKU
3peHus Ipu 00CYKJIEHUU PE3yJIbTaTOB BHIMIOJHEHHON pabOTHI.

IlIpeomemmnoie pesynomamaol
Obyuarowuiica Hayuumcs:

. OPUMEHATh  OCHOBHbIE  METOAbl  MO3HAHUA:  HAONIOJEHHE, H3MEpEHHE,
HKCIIEPUMEHT;

. ONMCHIBATh CBOMCTBA TBEPBIX, KHUJIKHUX, ra3000pa3HbIX BEIIECTB, BBLACIAS HX
CYLIECTBEHHbIE IPU3HAKHY;

. pacKpbIBaTh CMBICII 3aKOHA COXPAaHEHUS MACChl BEIIECTB, aTOMHO-MOJIEKYISIPHON
TEOPHH;

. pa3iInyaTth XUMUYECKUue U (U3NYECKUe SIBICHUS, Ha3bIBaTh MPU3HAKU U YCIOBUS
MPOTEKaHUsI XUMUYECKUX PEAKIIMA;

. coOumoaTh nmpaBuia 0e30MacHON paboThl IPU MPOBEIEHUH OTIBITOB;

. MOJIb30BaThCS 1a00PaTOPHBIM 000PYOBAHUEM U TIOCYOM;

. MoJIy4aTh, COOMpaTh ra3000pa3Hble BEIIECTBA U PACIIO3HABATH HX;

. XapakTepu3oBaTh (U3NUYECKUE W XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIacCOB

HCOPraHN4CCKUX COCHHHCHHﬁ, IMPOBOJAUTL OIIBITHI, MOATBCPKAAOINEC XUMHUYCCKUC CBOICTBa



HU3YUYCHHBIX KJIACCOB HCOPIraHNYCCKUX BCIICCTB,

* PacCKpbIBaTb CMBICII IIOHATUA  «paCTBOpP», BBIYUCIIATHL MACCOBYHO  JOJIO
pacTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPEACIIEHHON MAacCOBOW JI0JIEHN
pacTBOPEHHOTO BELIECTBA;

® XapaKTepru3oBaTb 3aBUCUMOCTDb (1)I/I3I/I‘~I€CKI/IX CBOMCTB BEIIECTB OT THUIIA
KpHCT&JIJIH‘-IGCKOﬁ pCHIéTKI/I, OoNpCACIATL BHJ XUMHYECKON CBS3H B HCOPTaHNYCCKUX
COCIMHECHMUSIX

° PaCKpBIBAaTb OCHOBHBLIC ITOJIOKCHUSA TCOPHUU BHGKTpOHHTHHCCKOﬁ Jucconuanuu,
COCTaBJISITh YPABHEHUS DJIEKTPOJUTHUECKOW TUCCOLMAIIMU KUCIOT, IIEI0YEH, COJIEH U PeaKLMil
HOHHOTO 0OMeEHa;

° PaCKpLIBATh CYIIHOCTb OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ,
OIIpCACIIATD OKHUCJIHUTCIIb u BOCCTAHOBUTCIIb, COCTaBJIATH YpaBHCHUA OKHCJIIUTCIIBHO-
BOCCTAaHOBUTCIIBbHBIX peaKHI/If/'I;

. Ha3bIBaTh (PaKTOPBHI, BIUSIOLIME HA CKOPOCTh XUMUYECKOUN peakinu;

. XapaKkTepu30BaTh B3aUMOCBSA3b MEXK]Y COCTaBOM, CTPOEHHEM U CBOICTBaMH
HEMETAJIJIOB U METAJIJIOB;

. MIPOBOJUTH OMBITHI 110 TOJYYEHUIO U U3YYEHHUIO XUMUYECKUX CBOMCTB Pa3InYHbIX
BEIECTB;

. IrPaMOTHO O0OpalaThCs ¢ BEIIeCTBAMU B TIOBCETHEBHOM KU3HU.
Obyuarowuiica noay4um 603MONCHOCHb HAYUUMbCA

. BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTAIbHO IMIOTE3bl O XUMUYECKUX CBOMCTBAX

BEIIIECTB HA OCHOBE WX COCTaBa M CTPOCHHMS, UX CIIOCOOHOCTH BCTYNAaTh B XUMHUYECKHE PEAKIINH,
0 XapakTepe W MPOIYKTaX Pa3IMIHBIX XUMHUYECKUX PEAKIIH;

. XapaKTepU30BaTh BEILIECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATH
MIPUYMHHO-CJIECTBEHHBIE CBA3M MEXIY JAaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA;

. COCTaBJISITh MOJIEKYJSIDHBIE M IIOJIHBIE MOHHBIE YPAaBHEHUS IO COKPAIIEHHBIM
MOHHBIM YPaBHEHUSM;

. MIPOTHO3UPOBATh CIOCOOHOCTH BEIIECTBA IMPOSBIATH OKUCIHUTEIbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C Y4ETOM CTEIIEHEH OKHCJIEHUS JJIEMEHTOB, BXOJSIIMX B €ro
COCTaB;

. BBIJIBUTaTh M IPOBEPATh HKCIIEPUMEHTAJIbHO THUIIOTE3bl O pe3yJbTarax
BO3JICHCTBUS PA3IUYHBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOHN peaklnu;

. UCIOJIB30BaTh MPUOOPETEHHBIE 3HAHUS JUISI  DKOJIOTMYECKH TPaMOTHOTO
MIOBEJICHUS B OKPYKAIOIIEH cpelie;

. UCIIOJIB30BaTh TMPUOOPETEHHBIE KIIIOUEBBIE KOMIIETEHIIMM IPH BBIIOJHEHUU
MIPOEKTOB M PEHICHUH Y4eOHO-HCCIEeI0BAaTENbCKUX 3a/lad MO HM3YyYEHHIO CBOWCTB, CIOCOOOB
MOJIYYEHUS U PACIO3HABAHNUS BEILIECTB;

® O0OBEKTUBHO OLICHUBATh I/IH(i)OpMaI_II/IIO O BCHICCTBAX U XUMHUUYCCKUX IIPOLECCCAX;

® OCO3HaBaTb 3HAYCHUC TCOPCTHUYCCKHUX 3HAHUM II0 XUMUHU IS HpaKTquCKOﬁ
ACATCIBbHOCTH YCIIOBCKA,

® CO31aBaTb MOJCIHU W CXCMbI IJId PCHICHUSA y‘le6HLIX X IIO3HAaBaTCJIBHBIX 3aJa4,

ITIOHUMATb HeO6XO,Z[I/IMOCTB CO6JHOI[CHI/IH HpeI[HI/IcaHPlﬁ, nperaracMbiXx B HMHCTPYKIHUAX 110
HCIIOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMUU U Ap.

DopMBbI KOHTPOJIA

KoHnTposps pe3ynpraToB 00yueHust B cooTBeTcTBUM ¢ naHHON OII mpoBoautcs B popme
MUCBMEHHBIX M SKCIEPUMEHTAJIbHBIX paldoT, MpeArnoaraeTcsi NpoBeeHHEe MPOMEKYTOUHON U
UTOTOBOM aTTECTaLlUU.

IlIpomesrcymounas ammecmayus

JInst  OCyLIECTBIIEHHMS IMPOMEXYTOYHOM AaTTeCTallMd HCIIOJB3YKOTCA KOHTPOJIBHO-
OILICHOYHBIE MaTepHualibl, OTOOp COJepXKaHUSA KOTOPBIX OPHEHTHUPOBAH HA IPOBEPKY YPOBHS
YCBOEHUSI CHUCTEMBI 3HAHUUW U YMEHUNW — HMHBAapUAHTHOIO spa COJAEpKaHUSA ACUCTBYIOIIHUX



00pa30BaTeNILHON TPOTrpamMMbl 10 XUMHUHU Ui 001e00pa30BaTEIbHBIX OpraHU3aluid. 3aJaHus
MIPOMEKYTOUYHOM aTTEeCTAllMU BKIIOYAIOT MaTeprall OCHOBHBIX Pa3/IeJIOB Kypca XUMUH.

Hopmbl ouenok 3a éce 6udbvt npoeepoOUHbIX padom
«5)) — ypOBeHI) BBITIOJIHCHU A TpC6OBaHI/II71 3HAYUTCIBbHO BBIIIIC YIIOBJ'ICTBOpI/ITeJ'H)HOFOI
. OTCYTCTBHE OIIMOOK, KaK MO TEKYIIEMY, TaK H IO MPEIAbIyIIeMy y4eOHOMY MaTepHally;
. He 0oJiee OAHOr0 HEI0UETA.

«4» — ypoBeHb BBINOJHEHUS TPEOOBAHUI BBIILIE YI0BJIECTBOPUTEIBHOTO:

. Hanmuyue 2—3 omuboK uiu 4—6 HeJO04ETOB M0 TEKYIIEMY yueOHOMY MaTepuany;
. He 6osee 2 omOoK WK 4 HeIOUETOB MO NPOIIEHHOMY MaTepuay;
. HCI0JIb30BAHNE HEPALIMOHAJILHBIX IPUEMOB PELIeHHs yueOHOM 3a1au.

«3» — JTOCTaTOYHBI MHHUMAJIBHBIA YPOBEHB BBHITIOJIHEHUS TPEOOBAHUMA, IPEABIBISEMBIX K

KOHKpeTHOM paboTe:

. He 6osee 4—6 ommbok win 10 HeToUETOB MO TEKylIeMy yueOHOMY MaTepuay;
. He 6osee 3—5 ommboK win He OoJiee 8 HEJOUYETOB M0 MPOIEHHOMY y4eOHOMY
MaTepuany.

«2» — ypOBEHb BBITIONHEHHUS TPEOOBAHMIA HIKE YAOBIETBOPUTEIHHOTO:
. Hajmuyue 6osee 6 ommbOok nau 10 HEOUETOB N0 TEKYIIEMY MaTepuay;

. 6oJiee 5 ommOOK M 0oJiee 8§ HETOUYETOB IO MPOUIEHHOMY MaTepHainy.

Coaepixkanue yueOHOro npeamera. Xumus 8 kaace.



1. [lepBoHa4Ya/ILHbIE XUMUYECKUE TIOHATHS

MecTo XMMHUH Cpelin eCTECTBEHHBIX HayK. [Ipenqmer xumuu.

Teno n BemecTBo. @U3NUECKUE CBOMCTBA BEIIECTB. ArperaTHbl€ COCTOSIHUS BEIIECTBA.
NunuBuayanbHble (YUCTHIC) BEIIECTBA U CMECH. MeToabl pa3iencHus cmecei (puibTpoBaHue,
OTCTauBaHUE, BbIMApUBaHUE, INeperonka). Ou3nueckue U XUMHUYECKUE siBiaeHus. M3meHeHwus,
IIPOUCXOISIINE C BELIECTBAMH.

Xumuueckue peakuuu. I[Ipu3Hakm M yclnoBHsA NPOTEKAHUS XUMHUYECKHX PpEaKIMil.
XUMUYECKUE CBOMCTBA. XUMUYECKHUE ITPOLIECCHI B OKPYKAOLIEM HAC MUPE.

Pabora B xumudeckoii naboparopun. ['azoBwie Topenku (ropenka byHsena m Tekio),
cnupToBKHU. [1nams u ero crpoenue.

Onexkrpuueckue TUIMTKH. OCHOBHBIE METOABI TIO3HAHUS: HaONIOIEHHWE, W3MEpEHue,
SKCHEPUMEHT.

AToMbl. XUMHUYECKHM DJIEMEHT Kak BHJ aroMoB. CHMBOJBI (3HAKH) XUMHYECKUX
2JIEMEHTOB. PacnpocTpaHeHHOCTh 2JIEMEHTOB Ha 3eMJie U B KOCMOCE.

ATOMHO-MoOJIEKyNIsipHOE yueHue. 3HaueHue padot J[x. Jansrona u M. B. JlomonocoBa
JuTst POPMHUPOBAHUSI ATOMUCTUYECKOTO MUPOBO33PEHUS.

Mouekyna kak Menpyaillliasg YacTHIla BeLIECTBa, oOJiajarolias €ro XUMHYECKUMHU
cBoiicTBaMH. XUMUYECKHE (POPMYIIBI.

HNupexcel. BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSI.

3aKOH MMOCTOSIHCTBA COCTaBA BELIECTB, UMEIOLIUX MOJIEKYIISIPHOE CTPOCHHUE.

Knaccudukanus Bemiects. [IpocTteie u crnokHbie BemecTa. [loHsTre 00 amioTponuu u
QUIOTPOMHBIX Monupukanuax. Metamnsl 1 HeMeTauibl. OpraHudeckue ¥ HEOPraHMYEeCKUe
BEIECTBA.

Maccel atoMoB u MoJiekyd. [loHsTHe 00 OTHOCHTENbHOW aTOMHOW M MOJICKYJISIPHOMN
Macce. KauecTBeHHBII M KOJIMYECTBEHHBIM COCTaB BEIIECTBA. BBIUYMCIEHHE OTHOCUTEIBHOU
MOJIEKYJISIpHOM Macchl BemiecTBa no Gopmyne. MaccoBast J0Jii XMMHUYECKOTO 3JEMEHTa B
XMUMHYECKOM COETUHEHHUH U €€ BBIYUCIICHUE N0 (hOpMyIie COeTMHEHUSI.

3aKOH COXpaHEHUs1 Macchl BenlecTB. JKU3Hb U JeATEIbHOCTh
M. B. JlomoHnocoBa. YpaBHeHHE XUMHUECKOU peakiuu. KoddduiineHTsr.

Tunel XUMHYECKUX peaKUil: COeTUHEHHE, Pa3IoKeHue, 3aMelleHe, 0OMEeH.

Jemonctpanun. OOpa3ibl HHIUBUAYAIBHBIX BEIIECTB (METaUlbl, HEMETaJUlbl, CIIOXKHBIE
BEIIECTBA) U CMecell (pacTBOpbl, IpaHuT). PasneneHue cMmecu MEOHOTO Kylmopoca M cepbl
pactBopenueM. ['openne maruus. Kunenue cnmpra. ['openune crnmpra. OOpazoBaHue amMmuaka
IIPU PAaCTUPAHUM CMECH TALICHOM M3BECTH C XJIOPHUJIOM aMMOHHUA. OIBbITHI, I€MOHCTPUPYIOLIUE
MOSIBJICHHE OKpAacKd MPH CMEIICHUH JBYX pacTBOpoB (TaHHWHA U cyibdarta sxenesa (l1),
cynbdpata menu (II) u ammmaka, xenroil kpoBsiHOUM coynm u xmopuna xkenesa (III), Hutpara
ceuana (II) m wmommma xanus, QeHondrarewHa u 1eno4). MoJEIM HEKOTOPBIX IMPOCTHIX
MOJIEKYN (BOJa, YIJIEKUCHBINH Ta3, KUCIOPOA, BOAOpo.). OMBITHI, MOATBEPKAAIOIINE 3aKOH
COXpaHEHUs1 MACChl BEUIECTB.
JlabopaTopuble onbiThl.l. VI3ydenuwe cBoiicTB BemectB. 2. Pasnenenue  cmecu.
3. O®usnueckue SBICHUS U XUMUYeckue peakuuu. 4. O3HaKoMIIeHHE ¢ 00pa3llaMH MPOCTHIX U
CIIOXKHBIX BelecTB. 5. OKuCIeHHe MEIHOM MIACTUHKH (TPOBOJIOKH). 6. Pa3nokenune manaxura.
7. BzaumoieficTBHE KeTe3a ¢ paCTBOPOM METHOTO KYIopoca.

2. Kucaopoa. Okcuasbl. BajileHTHOCTB

Kucnopon — xumudeckuil 3JeMEHT W TpocToe BemecTBo. O30H — aloTponHas
Moaudukanus kuciopoaa. Kucmopon, ero pacmpocTpaHeHHOCTh B mpupoje. Dusnueckue
CBOMCTBa KHUCIOPO1a. XUMUYECKHE CBOWCTBA KUCIOPOIa: B3aUMOJCHCTBHE C cepoil, pochopom,
yrieM, BOJOpPOJOM, HATpPUEM, AIIOMUHUEM, KEJIe30M, METAaHOM, CepoBOJOpoaoM. Kcropus
OTKpbITHS KHuciopoaa. [lomyuenue kucrmopona B jaboparopuu (pas3inokeHHEM OepToJIeTOBON
COJIM, TMEpPOKCHJAa BOAOPOJAa M IEepMaHraHaTa Kajusi) U B NpomblluieHHOCTH. KauecTBeHHas



peakiusi Ha ra30-o0pa3HbId Kuciopoa. [IpumeHenwe kuciopona. [lonstue o karamuse u
KaTajau3aTopax.

Banentnocts. CocraBienue ¢popmyi mo BaeHTHOCTU. CTpyKTypHBIE (hopMyIbl. OKCHIbI
METaJJIOB U HEMETAJIJIOB.

Bo3ayx — cmech razoB. CocraB Bo3nyxa. Beinenenue kuciopoga u3 Bo3ayxa. [lonstue
0 OJIaropoAHBIX (MHEPTHBIX) Ta3ax.

TokcnuHble BemecTBa B BO3AyXe. l'opeHHe BemecTB Ha BO3Ayxe. l'oproune BermecTsa.
Temneparypa BocuiameHeHus. MemienHoe okucienue. [Ipobdiema 6€3011acHOTO UCTIOTB30BaHUS
BEICCTB U XUMHNYCCKHUX peaKHI/Iﬁ B HOBCGI[HGBHOﬁ ’)ku3HHU. BBITOBas XuMHudecKkas T'paMOTHOCTb.
Tymenue noxapoB. OTHETYIIUTEb.

Jemoncrpaunu. HanonHeHnue razoMerpa KUCIOPOAOM. Mojienn MOJEKYN BOJABI, YTIEKUCIOTO
rasa, BOJIOpOJia, KUCIOpOJa, MeTaHa, amMmmuaka. ['opeHue yris, cepsl, ¢ocdopa u xeneza B
kucnopojie. [Ipuemsl TyleHus miIaMeHu.

JlabopaTopHble onbIThI. 8. [TomydeHne kuciopoaa pa3iaoKeHUeM MEPOKCHIa BOAOPOIa.

3. Bonopoa. Kucaorsl. Cosn

Boaopon — XuMHYECKHii 3JIEMEHT M TPOCTOE BEIIECTBO. PacnpocTpaHeHHOCTh BOAOpOJA
B mpupoje. Gusudeckue cpoiictBa Bogopoaa. [lomydenue Bomopoaa B mabopatopun. Bomopos
— B3pbIBOOIAacHOE BemiecTBO. KauecTBeHHas peakius Ha ra3000pasHblii Bogopoa. Mcropus
OTKPBITHS BOAOPO1a. XUMHUYECKHE CBOWCTBA BOJAOPO/Ia: B3aMMOACHUCTBUE C KUCIIOPOJIOM, CEPOH,
XJIOPOM, OKCHJaMHU MEJM U CBHHIIA. Mepbl 6e30macHOCTH TIpu paboTe ¢ BojgopoaoM. [lomydenue
BOJIOpOZIa B TMpoMmbInUIeHHOCTH. [IpuMenenne Bogopona. I[loHsiTHe O psijge aKTUBHOCTH
METaJIJIOB.

Kucnoter. Knaccudukamus. Homenknarypa. Heopranmdeckue n opraHu4ecKue KHCIOTHI.
beckucnopogueie M KHACIOpoA-coaepkKamme KUCIOThl. KucinotHeii octatrok. OCHOBHOCTH
KkuciaoT. OgHO-, IBYX- U TPEXOCHOBHBIE KUCJIOTHI. PU3NYECKHE CBOMCTBA KUCIOT. XUMUYECKHE
CBOMCTBa KHCIIOT: B3aUMOJICHCTBUE C aKTUBHbIMH MeTaiamu. [IpencraBieHue o KHCIOTHO-
OCHOBHBIX MHIMKaTOpaX. MI3MEHEeHNEe OKPacKH WHANKATOPOB B PA3IMYHBIX CPEaXx.

Comu (cpennue). CocraBnenue popmyn coneil. Homenknarypa. dusnueckue cBonicTBa
cone. Kpucrammoruaparsl. XUMHUUYECKHUE CBOMCTBA COJICH: B3aMMOJICHCTBUE C MeETaJJIaMH.
[Ipumenenue coieid.

KucnorHble okcuIbpl WM aHTUAPUIBI KUCTOT. B3auMopelicTBUe KUCIOTHBIX OKCHUIIOB C
BOJIOM.

Jemoncrpanuu. [lonyuenue Bojmoponaa B ammapare Kurmma, ropeHue BoAopoja Ha BO3AyXe.
BoccranoBnenne okxcuia MeTan-ia  BOAOPOAOM. B3peiB  rpemydero rasa. OOpasibl
HEOPraHWYECKUX W OpPraHUYECKUX KUCIOT. JIeHCTBHME KHUCIOT Ha HHAMKATOPBL. Mepbl
6e30macHOCTH mpu padoTte ¢ kucnoramMu. OOpasibl pa3nuyHbIX cojeil. O0e3BOKMBaHIE METHOTO
Kkynopoca. Bzaumoneiicteue okcuna dochopa (V) ¢ BoIo.

JlabopaTopuble onbIThL. 9. B3aumoneiictBue kuciot ¢ metawiamu. 10. Ilomydenue Bogopona
U uzyueHue ero cBoicts. 11. Boccranosnenue okcuna meau (1) Bogopogom. 12. O3nakomieHue
CO CBOMCTBaMH COJISTHOW U CEPHOM KHCIIOT.

4. Bona. PactBopbl. OcHOBaHuUs

Bona B mpupome. KpyroBopor Boapl B mpupone. DPu3nyecKue CBOWCTBA BOJBI.
['UrpocKOMUYHOCTS. MunepaibHbie BOJIBI. [Teperonka (mucTunIALM) BOJIBI.
JluctunnupoBaHHas U Jie-MOHNW30BaHHas Boja. OuncTtka BoAbl. CTOUHBIE BOJBI.

PactBopel. Bona kak pactBoputens. PacTBOpUMOCTh BelIecTB (TBEPIBIX, JKHIKUX H
ra3oo0pa3Hpix) B Boje. Kiaccudukanus BemIeCTB MO PaCTBOPUMOCTH. 3aBUCUMOCTH
pacTBOPUMOCTH OT TemrmepaTypsl U naBieHus. KoHIeHTpaiusi pacTBopoB. MaccoBasi 10Jis
pacTBOopeHHOro BemiecTBa. [IpurotoBienre pacTBOPOB.

XUMUYECKHE CBOWMCTBA BOJBI: PEAKIUU C HATPUEM, >KENe30M, OKCHJIOM KaJbIlus,
okcuaoMm yrieponaa (IV), oxkcugom docdopa (V). Dnextponu3 Boasl. [lomydeHune KUCIOT mpu



B3aMMO/ICHCTBUM OKCHJIOB HEMETAIUIOB ¢ BOIOH. [loHsTHE 00 ocHOBaHusX. [loyueHue menoueit
IIPU B3aUMOJICHCTBUU C BOJOW aKTHBHBIX METAJJIOB MJIM UX OKCHUJIOB.

OcHoBanms. Knaccudukamus. Homenkmarypa. ®duswueckue CBOWCTBA OCHOBAHHA.
[[lesjoun wu HepacTBOpHMBbIE B BOJe OCHOBaHMS. I[lomyueHue ocHoBaHuil. Pa3znoxeHue
HEpPaCTBOPUMBIX B BOJEC OCHOBaHWM IIpu HarpeBaHuu. IIpumenenue ocHoBaHuil. [IpaBuia
0e30macHOi paboTHI C HIETOYaMH.

Jemoncrpanumn. Ileperonka Bojpl. YBenuueHue oobemMa BoJAbI IpU 3amep3aHuu. PacTBopeHue
OKpallleHHOW colM (METHOro Kylnopoca, XJopuja HUKENs, NepMaHraHara Kajusg) B BOJE.
3aBUCUMOCTb PACTBOPUMOCTH COJIM OT TEMIEPATYpbl. BrinaieHne KpUCTAIUIOB NP OXJIAXKACHUN
HACBHIIIICHHOTO pacTBOpa (HHUTpaTa Kajus, aTlOMOKAIMEBBIX KBacioB, uoauma cunama (1)
(«3omoToit  O0kab»)). PacTBOopuMOCTh cnupTa, aneToHa, CEpHOM KHUCIOThI, OEH3MHA U
YETBIPEXXJIOPUCTOIO yriepoaa B BoJe. B3ammojelicTBue Hatpus ¢ BOAOW. B3ammopeicTBue
BOJISI-HOTO Tapa c xkene3oM. ["amenue uzsectu. Pasnoxenue Bopl (pacTBopa cyiabgaTa HaTpuUs)
ANEKTPUYECKUM TOKOM. Mepbl 6€3-0macHOCTH MpHu pabOTe C IMIeT0YaMH.

JlaGopaTopusble onbIThl. 13. PacTBOpHMOCTH TBEpIBIX BEIIECTB B Boje. 14. 3aBUCHUMOCTH
pPacTBOPUMOCTH Ta30B OT TeMIiepaTypsl. 15. O3HakomMieHue co cBoMcTBaMH Ienoveit. 16. [leru-
npararus rugpokcuaa meau (11).

5. O000menue cBeIeHU 0 BasKHEHIIMX KJIACCAX HEOPraHMYEeCKUX COeIUHEHUH

Oxkcunpl.  Knaccudukarmusi. Howmenkmatypa.  ®usndeckue  CBOMCTBA  OKCHJIOB.
XUMHUYEeCKHe CBOMCTBA OKCHJIOB. B3aUMOJCHUCTBHE C BOJOH, KHUCJIOTAaMHA M OCHOBAHHSIMH,
B3aMMOJICHCTBUE MEXIY KUCIOTHBIMH W OCHOBHBIMH OKCUAaMH. [loilydeHWe W TpUMCHEHHE
OKCHJIOB.

Kucnorel. XuMuuyeckrue CBOMCTBA KHCJIOT: B3aHMOJICHCTBHE C OCHOBHBIMH OKCHIAMH,
OCHOBAHUSIMH U coJisIMU. [losydeHue u npuMeHeHne KUCIIOT.

OcHoBaHusl. XHUMHWYECKHE CBOMCTBA OCHOBAHWI: B3aUMOICUCTBUE C KUCIOTHBIMH
OKCHJaMH, KUCJIOTAMU U coJIsiMU. Peakuust HelTpanu3aliuu.

Comu. Knaccudukanus. Homenknarypa. I[lomyuenue comeii. XuMHYECKHE CBOWCTBA
COJICH: peaklMy C KHCIOTAMH, IEI0YaMH U JAPYTUMHU cOJISIMH. [IOHSATHE O KHCIIBIX U OCHOBHBIX
COJISX.

VYcnoBus MpoTeKaHUs peakiuii 0OMeHa B BOJAHBIX PacTBOPaXx.

I'enernueckas CBA3b MEXIy BaKHEUIIMMHU KJIACCAMHU HEOPraHUYECKUX COECIUHEHHI.
Knaccudukanus neopranumdeckux BemecTB. [loHaTne o metammougax, THApUIaX, KapOumax,
CUJIMLIMIAX, HUTPUJIAX, IEPOKCUIAX.

JeMoHcTpamuu. 3HaKOMCTBO ¢ 00pa3IiaMu OKCUJIOB. XMMUYECKHE CBOMCTBA PaCTBOPOB KUCIIOT,
coJsielt u menouei. Peakuus Hetpanuzanuu. B3zaumoaencTBre okcuia MEIu C CEPHOM
KHCJIOTOH. B3ammoelicTBue kapOoHaTa MarHus ¢ CEpHOM KucaoTor. OcaxaeHUEe U pacCTBOPEHUE
OCaJIKOB COJIEH M HEPACTBOPUMBIX THAPOKCHUIOB.

JlabopaTopubie onbIThL17. O3HakomieHnne ¢  oOpasmamu  okcuaoB. 18,  Peakmus
HerTpamu3anuu. 19. B3aumojeiicTBre 0CHOBHBIX OKCHAOB ¢ Kuciotamu. 20. Peakiuu oOMeHa
B BOJHBIX PaCTBOpaX.

6. Ilepmogmyeckuit 3akoH wu Ilepuoamyeckas cHcTEeMa XMMHYECKHX 3JICMEHTOB
JA.N.MenneseeBa

[lepBpie TOMBITKK KiIAacCU(UKAIMU XUMHUYECKUX SJIEMEHTOB. [pyINIbl 3JE€MEHTOB CO
CXOOHBIMHM CBOMCTBAMH: MICIOYHBIE METaJJbl, IISIOYHO3EMEIbHEIC METaJIbl, TaJlOTeHBI,
XaIbKOTeHbI, OJaropoHbIe (MHEPTHBIE) ra3bl. AM(POTEpHBIC OKCHJIBI H THAPOKCHUIBI.

OcHoBbl Knaccuukanmu xumuueckux snemeHToB J[. . MennaeneeBa. [lepuoandeckuii
3akoH /I. 1. MenneneeBa. [lepuoanueckas cucremMa xumuuyeckux anemeHToB JI.M.Menneneesa
KaK €CTeCTBEHHOHAaY4Has KIACCU(PUKALN XUMHUUECKUX dJICMEHTOB.

[HopsiakoBeiii HOMep anemeHTa. Ctpykrypa Ilepuoamueckoil cHUCTEMBl XMMUYECKHX
anemenToB J[. . Menneneesa: nmepuo sl (Malible ¥ OOJBIINE), TPYIIBI U MOATPYIIHI (TJIaBHBIE U



nobounsie). KopoTkuii u anuHHBIA BapuaHThl llepHoauueckoil CHUCTEMBl XHUMHYECKHX
anemenToB  JI. 1. MeHnneneena. JlanTaHouagsl W AKTUHOWAEL. Hayunsiit  nmoasur
J. W. Mengeneesa. Ilpenckasanue CBOWCTB €LI€ HE OTKPBITHIX 3JEMEHTOB. 3HAuY€HUE
IIepuoanueckoro 3akona [[. M. Menneneesa. XKusnp u nearensHocts 1. 1. Menneneesa.
JdemoncTpanuu. KoJmekuus rajaoreHoB, XaJbKOT€HOB, ILIEIOYHBIX M IIEJIOYHO3EMENIBHBIX
MeTauioB. [lonmydeHre ruApOKCUIOB IIUHKA U MEJIM, UX OTHOILICHHWE K KACIOTAM U OCHOBAHUSM.
[TonyueHue OKCUAOB HEKOTOPBIX AJIEMEHTOB 3-TO MEpHoja U3 MPOCTHIX BEIIECTB, PACTBOPEHUE
UX B BOJIE U HCNBITAHNE PACTBOPOB MHIMKATOPAMHU.

JlaGopaTopusle onbIThl.21. [Tonydenue ruipokcuIa MMHKA U U3Yy9EHUE €TI0 CBOMCTB.

7. Ctpoenne atroma. CoBpeMmenHasi popmyaupoBka Ilepuoanueckoro 3akoHa.

Anpo aroma. DiieMEeHTapHbIE YaCTHUIIBI: MPOTOHBI, HEUTPOHHI U ANEKTPOHHI. [ImanerapHas
MO/IENTh CTPOEHUS aToMa.

N3oTonbl. DuU3WYECKUH CMBICT TMOPSAKOBOIO HOMEpPA XUMHYECKOTO 3JIEMEHTA.
CoBpemenHast dhopmynpoBKa [Tepuoanueckoro 3aKOHa. PanuoakTHBHEIE
M30TONBI(PaAUOHYKIINIBI).

[Ipupona smekTpoHa: CBOMCTBA YAaCTUIIBI U BOJIHBI. ATOMHasi OpOUTalbh U JIEKTPOHHOE
obmako. s-, p-, d-, f-opburamun. dopma s- u p-opOuTaneii. DHEPreTHUECKUH YPOBCHb.
MakcumanbHOE YHCIIO AJIEKTPOHOB HAa SHEPTETHUECKHX YPOBHIX (EMKOCTh IHEPreTUYECKOTO
YPOBHS).

Pacnipenenennie 31eKTPOHOB B IEKTPOHHBIX CIOSX aTOMOB XUMUYECKUX JIEMEHTOB 1—
3-ro mepro10B. XapaKTEepPHUCTHUKA MEPBBIX JBAIATH XUMHUYECKUX IJIEMEHTOB Ha OCHOBAaHHH HX
nojioxkeHus B llepumogmueckoir cucrteme xumuueckux sneMeHtoB [[. WM. MenneneeBa u
CTPOCHHMS X aTOMOB. BajieHTHBIE 3JIEKTPOHBI.

Merammel 1 Hemetayuibl B Ilepuoguyeckoil cucTeMe XUMHYECKHUX DJIEMEHTOB
. . Menneneesa. [lonsarue 00 none (karnoHe, aHMOHE). 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
aTOMOB XMMHYECKHX HJIEMEHTOB Ha OCHOBe moJyioxkeHus B Ilepuommueckoit cucreme J[. .
MenpeneeBa U CTpOCHHsI aToMa. DJIEKTPOOTPUIIATEILHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB.
N3menenue paamyca atoma, 3JIEKTPOOTPUILIATEILHOCTH, METANTMYECKUX CBOMCTB B MEpUOJaX U
TJIABHBIX MTOATPYIIIAX.

8. Xumuueckasi CBA3b

XUMHUYecKasi CBA3b. JHEPrus XUMUYECKOUN CBSI3U. Y CIIOBUS BOZHUKHOBEHUS XUMUYECKOU
CBsI3M 10 JIptoucy.

KoBanentnas cBs3b. OnuHapHasi, ABOMHAsA U TPOHAs XMMHUYECKasi CBS3b. MeEXaHU3MBbI
00pa3oBaHUsl KOBAJICHTHOW CBSI3M: OOMEHHBIM M JOHOPHO-akUEeNnTOpHBIA. [lonmspHas w
HEMOoJIsIpHasi KoBaJleHTHast cBsA3b. llomsipHocTs Monekynbl. Ilonstue o aunone. JliuHa
XUMHUUYECKOM CBsA3M. HampaBiaeHHOCTh KOBAJIEHTHOW CBsA3U. BaneHTHblld yrois. l'eomerpus
MOJIEKYJI. DJIEKTPOHHBIE Tapbl XUMUYECKOH CBS3H, HETIOAECIICHHbBIE AIIEKTPOHHbBIE NIAPBbI.

HNonnas cBs3b. Koopaumnanmonnoe uwuciio. CBOHCTBa BEIIECTB C HOHHOM CBSI3bIO.
OTnnurie HOHHOM ¥ KOBAJICHTHOM CBS3H.

Mertannudeckas cBsi3b. CBOHCTBA METANIIOB, 00YCIOBICHHBIE METAJNIMYECKOH CBSI3BIO.
BanentHocth u crenenb okucieHus. OnpeneneHue CTENEHH OKHCIEHHUS aTOMOB XMMHUYECKUX
9JIEMEHTOB B COCIMHCHUSIX.

Crpoenue TBepasix BemiecTB. Kpucramnuueckue u amopdubie BemiecTBa. [loHsTHE O

KPUCTAIJIMYECKON pemieTke. THUIbI KPUCTAIUIMUECKUX PEIIETOK (aToMHas, MOJIEKYIsSpHas,
WOHHAs, MeTajuin4yeckas). 3aBUCUMOCTb (DU3MYECKUX CBOMCTB  BEIIECTB OT  THUIIA
KPUCTAJUTMYECKOUN PEIIeTKH.
JemoncTpanun. Mojenu MoJIeKyn (BOJbI, YIJIEKHUCIOTO W CEPHHUCTOTO Ta30B, MEHTaXJIOpHUAa
dochopa, rekcadropuma cepbl). OOpa3llbl HOHHBIX W  KOBaJCHTHBIX COCAMHEHUI.
Kpucrannuueckass pemerka xjiopuja HaTpusi M Xjopuja ne3us. Mojaenu KpUCTaTMYECKUX
PELIETOK KOBAJIEHTHBIX U HOHHBIX COETUHEHMUIA.
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JlaGopaTopHble onbIThl.22. CocraBienue Mojaenel Monekyn. 23. Bo3ronka noja.

TeMbl NpakTHYECKUX PadoT
1. IIpaBuna 6e30macHOCTH MpU padoTe B XUMHUYECKOH JT1abopaTopruu. 3HAKOMCTBO C
1a00paTOPHBIM 000PYIOBAaHHEM.
2. OuucTKa 3arps3HEHHON IOBAPEHHON COJIU.
3. [losyuenue u cBOWCTBA KUCIOPOAA.
4. TlpuroToBiieHUE pacTBOPA C 33JaHHON MacCOBOM J10JIel PACTBOPEHHOT'O BEIIECTBA.
5. DKCIEpUMEHTAIbHOE PELICHHUE 3a/1a4 110 TeMe «l eHeTHUeCKHUEe CBSI3U MEKy KiaccaMu
HEOPraHUYECKUX COECAMHEHUI.

TemaTu4veckoe IJIAHUPOBAHUE

Ne KommuecTBo yacoB .
HazBanue paznena win TeMbl [TpuanHBI H3MEHEHHIA
n/n 1aH ¢bakr
1 | Tema 1. IlepBoHavanbHble XUMHYECKHE 16
MMOHSTHUS
2 Tema 2. Kucnopoa. Oxcupl. 7
BanentHocTh
3 Tema 3. Bomopoa. Kucnoter. Comu 7
4 | Tema 4. Bona. PactBopsl. OcHOBaHUS 8
5 Tema 5. O0001IEHNE CBEAEHUIT O
BOKHEHINNX KJIaccaX HEOPTaHMUECKHUX 11
COEeIUHEHUN
6 Tema 6. [lepuognueckuii 3aK0H U
[Tepuoandeckas cucTeMa XUMHYECKUX 5
9JIEMEHTOB
. Y. MenneneeBa
7 | Tema 7. Ctpoenue aroma. CoBpeMeHHas 4
dhopmynupoka [lepuoanueckoro 3akoHa
8 | Tema 8. Xumuueckas cBsI3b 8
9 | Pe3epn 4
Hmozo: 70

Conepxanue yueOHOro npeamera. Xumus 9 kiaacce.
Crexuomerpusi. KoimuecTBeHHbIE OTHOIIEHHSI B XMMUM.

Pacuemvl no ypasmenuam peaxyuii 6 ciyuae, ko20a OOHO U3 Geujecme HAXOOUMCS 8
Hedocmamke. Bouiuucienue maccol 00HO20 U3 NPOOYKMOS peakyuu no macce pacmeopd,
cooepoicawyeco ONpedeneHHyr0 00110 UCX00H020 Geujecmed. Bvixoo npodykma xumuueckoii
peaxyuu, e2o pacyem.

Jlemoncmpayuu. 1loxa3 HEKOTOPHIX COEIMHEHHMI KOJIMYECTBOM BemiecTa 1 MOJIb.
JleMoHCTpalys MOJISIPHOTO 00beMa HeaaIbHOTO rasa.

XuMn4yeckas peakuus
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Teopust 3MEKTPOJUTUYECKON UCCOIUAIUMU. DJIEKTPOJIUTHI U HEEKTPOIUTHI. VIOHBI.
Karvonst u anuwonsl. [lonsitue o ruaparupoBaHHOM uoHe. Kpucmannocuopamoel. Onepeusi
KpUCMANIUYEeCKOU peuemKu.

Jucconmanus KUcjiaoT, cojieil 1 ocHoBaHui. OmnpeaesieHne KUCI0T, OCHOBAHUM U CoJIeH ¢
TOYKH 3PEHUS TEOPUH ICKTPOIUTHUECKON AUCCOUUAU. MoH euOpoKcoHus, e2o obpazosanue.
Oco0eHHOCTH JUCCOITUAIIT MHOTOOCHOBHBIX KUCIIOT. J{MCcCcOManust KHCIIBIX COJICH.

CusnbHbIe U ci1a0ble 37eKTPOIUThl. CTETIeHb TUCCOIUAIIUN.

Kucnotnocts cpensl. Bomopoausiii mokazatenb. OrpeaesieHne KUCIOTHOCTH Cpeibl C
MMOMOIIIBIO0 UHIUKATOPOB U pH-MeTpoB.

Peakiiuy noHHOTO OOMEHA U YCIIOBHS MX TPOTEKAHUSI.

XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAUHEHHII B CBETE
MPEACTABICHUH 00 AIEKTPOTUTHICCKON JUCCOIIUAIIUH.

Tuoponuz coneu. T'uoponuz conei, 0OpPA308aHHBIX CAAOLIM OCHOBAHUEM U CUTLHOU
KUCIomou, c1abou KUCI0mou U CUTbHbIM OCHOBAHUEM, CLAOOU KUCTOMOU U CLAObIM OCHOBAHUEM.
Peakyus cpeowr 600HbIX pacmeopos coneti. Obpamumvlii u HeOOpaMuUMblL 2UOPOAU3 COJIE.

OKHCIUTENEHO-BOCCTAHOBUTENBHBIEC peakiuu. [Ipoiecchl OKUCIEHUsI M BOCCTAaHOBJICHUSI.
Oxucnurens. BoccranoBuress.

CocraBiieHHEe ypaBHEHHH OKHCIWTEILHO-BOCCTAHOBHUTEIBHBIX peakinuii. PaccraHoBka
KO3(pPUIIMEHTOB B ypPaBHEHHUSIX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA METOJ0M
ANIEKTPOHHOTO OajnaHca.

XUMHUYECKHE UCTOUYHUKU TOKA. ["aqbBaHMYECKUI 3JIeMEHT. DIeKTPobl (KaToa U aHOJ) B
rajJbBaHUYECKOM JJIEMEHTE. DIIEKTPOXUMHUYECKHUM Psii HATPSIKEHUI METaJIOB.

Onektponu3. [lporecchl, mpoTekaronMe Ha KaToJle HW aHOAE TMPH DIEKTPOJIH3E.
[IpuMeHeHue 3neKkTposin3a B MPOMBIIUIEHHOCTH.

Tennooii 3¢dext xumudeckoit peakiuu. [lonstTue o Tepmoxumun. TepMOXUMHYECKOE
ypaBHEHUE. DK30- U JHJIOTEPMUYECKUE PEaKIU. PacyeTsl M0 TEPMOXUMUYECKOMY YPAaBHEHHUIO:
pacueT KOJMYECTBAa TEIUIOTHl MO Macce, KOJWYECTBY BellecTBa MM OOBEMY HCXOIJHOTO
BEILIECTBA.

[ToHsiTHE O CKOPOCTH XUMHUYECKOW peakuuu. DakTopbl, BIMSIOINIME Ha CKOPOCTH
xuMmuueckol peakuuu. Karanuzatop u unrudurop. [loHatue o KaTaIUTHUECKUX PEaKIUsIX.

IHonsamue 06 obpamumvlx peaxkyusx. Xumudeckoe pasnosecue. Paxmopul, srusoujue Ha
xumuueckoe pasnosecue. Ilpunyun Jle [llamenve. Cmewjenue Xumuuecko2o pagHo8ecus.

Knaccudukanus XuMUYECKUX peakUil MO pa3IMYHbIM MPU3HAKAM: 110 YUCITY U COCTaBY
UCXOJHBIX M 00pa3yIoLIUXCs BEIIECTB; 10 U3MEHEHUIO CTENEHN OKHCIEHUS aTOMOB XMMHUECKUX
3JIEMEHTOB; 10 TeIIoBOMY 3 (deKTy, o MpU3HAKy 0OPaTUMOCTH, IO HATMYUIO WIIK OTCYTCTBHUIO
Karajau3aTopa.

Jlemoncmpayuu. DIEKTPOIPOBOJIHOCTh BOJBI U BOJHBIX PACTBOPOB PA3IMYHBIX COEAMHEHUI.
Ornpenenenre KUCIOTHOCTH CpeAbl IPU MOMOILM YHHUBEPCAIbHOrO MHAMKaropa u pH-merpa.
Paznoxxenune auxpomara aMMoHHs («BYJIKaH»). MeIHO-IIMHKOBBIN TaJIbBAHUYECKUN 3JIEMEHT.
DneKTpoau3 BoAHOTO pactBopa Opommuaa meau (II). Dk3oTepmuveckre W PHAOTEPMUUYECKHE
peakiuu (TOpeHHWE MarHus, pa3JIoKeHHe Malaxurta). BrusHue paznuuHbiX (aKTOPOB
(TemmepaTypa, KOHIEHTpallUs, CTENEHb H3MENIbYCHHs] TBEPAOTrO BEIIeCTBa) HAa CKOPOCTh
B3aMMOJICICTBUS LIMHKA C COJISTHOM KUCIOTOM. BiusiHue karanus3aTopa Ha CKOPOCTh Peakluu
pa3fioKeHusl IEPOKCUIA BOJOPOAA. Bausnue memnepamypsvl Ha cMewjeHue pagHoB8ecUs peaKyuu
oumepuzayuy OUOKCUOa azoma.

Jlabopamopusie onvtmel. 1). V3yueHue 31€KTPONPOBOJIHOCTH PACTBOPOB U JIB>KEHHSI HOHOB B
anekTpudeckoM moje. 2). CpaBHEHHE OKpacKd MHIMKATOPOB B pa3HbIX cpenax. OmpepencHue
KHCIIOTHOCTH cpefbl. 3). Peakuuu oOMeHa B pacTBOpax 3MeKTpoiauToB. 4). ['uaponus coneit. 5).
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIEC PEAKIIUH.

HemeTtanuanbl
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[Tonoxxenne HemeraiuioB B llepuommyeckon cucreme Xxumudeckux snaemeHToB [ M.
MengeneeBa. (OcoOEHHOCTH 3JEKTPOHHOTO CTpOeHHMS HemetaiwioB. OOmme cBoiicTBa
HEMETAJJIOB.

lanorensl — snementsl rnaBHoi monarpynnsl VII rpymmer. OOmias xapakTepucTHKa
noArpynimsl. Bo3MokHble cTeneHn okucienns. PU3nueckue 1 XMMUUYECKUE CBOMCTBA raJlor€HOB.
OcobGennoctu (ropa. IlnaBukoBast KUCIOTa W €€ COJH. XJIOp, €r0 pPaclpoOCTPaHEHHOCTh B
pUpoJie, MOJMy4eHHe (B NMPOMBIIUIEHHOCTH M B JabopaTopuu), (PpU3HYECKHe W XUMHUYECKHE
CBOICTBa, MPUMEHEHUE. XJIOPOBOAOPOJ, MOIydyeHue, cBoiicTBa. ColsiHasi KMCIOTa U €€ COJIU.
[IpumeneHne CoOJISTHOM KHUCIOTBI M €€ cosieil. KauecTBeHHas peakius Ha XJIOPUI-HOH.
Onpenenenne noja kpaxmayioM. [Iopsiok BEITECHEHUS! OJJTHOTO Tajlore€Ha JIPYyrMM U3 pacTBOPOB
raJIOr€HU/IOB.

Cepa, ee HaxOXJEHHE B MPHUPOJAE, AIUIOTPONHUS, PU3NYECKHE U XUMHUYECKHE CBOMCTBA.
CepoBonopoa. CepoBonopoanast kuciora. Cynpduabl. Oxcun cepsl (IV) (cepHuctsiii ras),
cepHucras kuciora, cynb@urbl. Oxcupn cepsl (VI) (cepusiit anrmapung). CepHas Kuciora.
OKuCIUTENbHBIE CBOMCTBA KOHIIEHTpUpPOBaHHOU cepHOUM kucioThl. Cynbdartsl. [lomyuenue u
MIPUMEHEHHE CEpHOM KHUCIOThl (0e3 TexHojormueckoi cxembl). KauecTBeHHas peakuus Ha
cynb(paT-uoH. XUMHUYECKOE 3arpsi3HEHHE OKpy»Karollell cpeapl okcuaamu cepbl. KucinotHbie
JIOK]TH.

A30T, ero HaxokJIeHHE€ B IPUPOJIE, BAJICHTHbIE BO3MOXKHOCTH aTOMa a30Ta. A30T Kak
npocroe BemecTBo. dusnueckue U XMMHUYECKHE CBOWCTBA a30Ta, MOJy4YeHHE, MPUMEHEHHUE.
[IpoGnema cBsa3bIBaHUA aTMoc(epHoro azora. llpeacraBieHue o MHUHEpaNbHBIX YIOOPEHHUSX.
Kpyrosopor azora.

Ammuak. CtpoeHue MOJIeKyJbl, (U3NYECKue U XUMHUYECKHE CBOMCTBa, moiydeHue (6e3
TEXHOJIOTHYECKOW cxeMbl) U npumeHeHue. Comu ammoHusi. KauecTBeHHas peakiusi Ha HOH
aMMOHUSL.

Oxkcuapbl a30Ta. A30THAas KUCJIOTA: TMOJy4YeHHE, (U3HMYECKHE W XMMHYECKHUE CBOMCTBA.
[Ipumenenne a30THOM KUCIOTHI. HUTpATHI.

®docdop. benwiit u kpacHbil pochop. Puznveckne U XUMHIECKHE CBOMCTBa (ocdopa.
[Tonyyenne wu mpumenenue ¢dochopa. Oxcun dochopa (V) (pochopHsrii aHrumpum).
docdopras kuciaora u ee coiu. PocopHbie yaoOpeHusl.

VYrnepon. Anmas u rpaduT — aIOTpOIHble MoauduKanuu yriaepoaa. Ouzndeckue u
XUMUYECKHE CBOMCTBA yriiepoaa. AMOp(HBIN yriepo1. AKTUBHPOBAHHBIN yroyb. AJCOpOIIns.
HpeBecHsiit yronb. Caxka. KameHHbIl 1 Oypblid yroib. YrapHseiid rasz (okcun yriaepoga (I1)), ero
CBOMCTBA U (PU3UOJIOTMYECKOE JICHCTBHE HA OPTaHU3M. YTJEKHUCIbIN Ta3 (okcua yraepoaa (IV)),
€ro Mojy4yeHue, cBoiicTBa u nmpuMenenue. [lapuukoBslil 3¢ ekt u ero nocneacTBus. YrojabHas
KHCJIOTa U ee cosii. KpyroBopot yriepoaa B Ipupo/e.

Kpemuuit. Oxcun kpemuus (IV), kpemHueBas kuciora u cuinkaTtsl. Ctexno. Kepamuka.
Crekno — npumep amopdHOro MaTepuania.

Jemoncmpayuu. OOpa3iibl IPOCTHIX BEIIECTB HEMETAIIIOB.

[Tomyuenue xjopa ¥ U3ydeHHE CBOMCTB XJIOpHOU Bojbl. ['openue gocdopa u cypbMbl B XJope.
KauectBenHas peakuus Ha XJIOpUA-UOHBL. Peakuus coenuHenus cepsol U xenes3a. [lomydyenue
CepoBOJIOPOJAa M ero ropeHue Ha Bosayxe. Ocaxaenue cynbpuaoB metauioB. Ilomyuenue
cepHHUCTOro raza. KauecTBeHHasl peakiusi Ha CEpHUCTHIM ra3. JlelicTBHe KOHIEHTPUPOBAHHOMU
CepHOM KHCIOTHl Ha MeAb M caxapo3dy. OOyrivMBaHME JYYMHKH KOHIEHTPUPOBAHHOM CepHOM
kucnotoil. PactBopenne ammuaka B Bojae («AMMuauHblii (oHTan»). [lomydyeHue amMMmuaka u3
XJIOpU/a aMMOHMS H €ro B3aMMOJIEHCTBHE C XJIOPOBOJOPOJOM («JpIM 06e3 OrHs»).
BzaumopneiictBue wmeaum ¢ pa30aBIeHHOW ¥ KOHIIEHTPHUPOBAHHOW a30THOM  KHCIOTOM.
B3aumopeiictBue QochopHOro aHrugpuaa ¢ BOAOH. 3HAKOMCTBO € KPUCTAJUIMYECKUMHU
pemierkamu rpaduTa U anmasa. [lornoieHne aKTUBUPOBAHHBIM YIJIEM Ta30B U BEIIECTB,
pacTBOpPEHHBIX B BoJie. OcakieHNe KPEMHUEBOM KUCIIOTHI U3 pacTBOpa CUIIMKATA.
Jlabopamopusie onvimel. 6). KadecTBEHHbIE peaKIIMU Ha COJISIHYIO KUCIOTY. 7). BblTecHeHue
rajIoreHOB JIPYT JPYroM U3 pacTBOpoB cosiell. 8). M3yueHue CBOWCTB CepHOW KUCIOTHI. 9).
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N3ydeHne cBOWCTB BOAHOTO pacTBopa ammmaka. 10). M3yueHnue CBOWCTB pacTBOopa kapOoHaTa
HaTpHUsL.
MeTanibl

[Tonoxxenne merawioB B llepuoguyeckod cucreme xumudeckux diemeHtos [l .
MenpneneeBa. CtpoeHue atomMoB MetaiioB. OOmue cBoiicTBa MeTaioB. PacrpocTpaHeHHOCTD
MeTajyioB B mpupoje. Pu3nueckue CBOMCTBAa METAUIOB. XMMHUYECKHME CBONCTBA METAJUIOB:
peakuuu C  HEeMeTaJylaMH,  KHCIOTaMM, COJsIMU.  Psjn akTUBHOCTEH — METayuloB
(3MEKTPOXMUMHUYCCKHIA s HANIPsDKCHUH MeTauioB). CriocoOsl moydeHus MeTayuioB. [loHsaTue o
METaJUTYprud. 3HaYCHNE METANIOB B COBPEMEHHOM OOIIECTBE.

Hlemounsie Metaiuipl. OOmias XxapakTepuCTHKA MOATpYyNIbl. HaTpuii: HaxoxaeHHe B
npupoje, (hU3NYecKre CBOWMCTBA, B3aMMOJICWCTBHE C HEMeTallaMH M Bojxoi. OkpammBaHue
IUIAMEHU COJISIMM HATpusl. ['MAPOKCHA HATpHs, €ro CBOMCTBA, MOJYYEHHE WU IPUMEHEHHUE.
[TpaBuna 6e30macHOM pabOTHI C TUIPOKCUIOM HATPUSI.

Kanpuumii — npeacraBureslb CeMENCTBa IMIETOYHO3EMENbHBIX MeTaIoB. HaxoxeHue
KaJIbLIMs B Iipupoze. Mein, Mmpamop, u3BeCTHAK U rurc. Gusnyeckne CBOMCTBA, B3aUMOACHCTBUE
c HemerauiaMu M Bojod. CoenuHeHus: kanplus. OKcug W TUAPOKCH] Kanblus. M3BecTs.
CrpoutenbHble MaTepUabl: IIEeMEHT U 0eToH. OKpalliBaHUe MJIAMEHH COJISIMH KaJlbLUs.

AmroMHuHMI. PacnipocTpaHEHHOCTh aIIOMUHUA B Npupoje. PU3NUeCKUe U XUMHUUYECKHE
cBoiicTBa. AMQOTEpHOCTh OKCHAA M THUIPOKCcHIA amtoMuHUSA. [IpuMeHeHue aatOMUHUS.
JlypantoMHH Kak OCHOBA COBPEMEHHOW aBHUallUH.

XKenezo. Munepansl xene3a. dusndeckre 1 XUMUYECKHE CBOMCTBA (B3aHMMOJIEICTBHE C
KHCJIOpPOJIOM, Kuciotamu, xyopom). Coemmnenus xenes3a (II) m sxemesa (III) m mx cBolicTa:
OKCHUIBI, TUIPOKCUIBI U conn. KadecTBeHHas peakiust Ha woH >kenesa (II1). YUyryn u cramp —
BaXHEHUILIME CIUIaBbl JKejle3a. 3akKaJeHHas W OTmylleHHas cTaidb. Kopposus xenesa.
Jemoncmpayuu. Komnmekuuss TMpPOCTBIX BEIIECTB — MeTauioB. «CaTypHOBO JEpEBO»
(B3auMoelicTBHE IIMHKA C PacTBOPOM HHUTpaTa cBHHIA). KoJuleKius BaKHEWIINX MUHEPAJIOB
MeTtauioB. Boccranonenue okcuma sxeneza (III) amromuamem. BzammoneiicTBue HaTpus u
KaJIbLIMs ¢ BOJOM. ['openue HaTpus B xiope. OKpaliuBaHKe IJIAMEHH COJISIMU HATPHS M KaJbIUs.
Komnekuust «AmoOMUHHMI W €ro CIUIaBbl». B3aumoneicTBHe altOMHHHMSI C BOJIOM, pacTBOpAMH
kucioT u menouend. Komnexkuus «0Kenme3o u ero crab». [losyueHue xene3HOro kymopoca
pacTBopeHueM kene3a B cepHoil kuciore. Oxucinenue ruapokcuaa kenesa (II) na Bozmyxe.
Koppo3zus xenesa.

Jlabopamopusie oneimer. 11). dusudeckue cBoiictBa MeTauioB. 12). CBoiCTBa ruapoKcuIa
HaTpusl.

O0600menne cBeleHUid 00 3JIEeMEHTAX M HEOPTraHMYECKUX BellecTBaxX

3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB 3JEMEHTOB M IIPOCTHIX BEIIECTB B TJIABHBIX
MOArPYIIax U B MaJbIX EPUOJaX. 3AKOHOMEPHOCTH U3MEHEHHUS CBOMCTB CJIOKHBIX COECAMHEHUN
3JIEMEHTOB — BBICIIMX OKCHJIOB U THAPOKCUJIOB, JIETYYUX BOJOPOAHBIX COETUHEHHM.
Jlemoncmpayuu. OOpa3bl TMPOCTHIX BEIIECTB — METAIOB M HEMETAUIOB 2-TO M 3-TO
MEPUOOB.
Jlabopamopnsie onvimobl. 13). CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOWMCTB  BOJOPOIHBIX
COCIMHEHU HEMETAIIJIOB.

HavajbHble cBeieHUs1 00 OPraHUYeCKUX COeMHECHUSAX
ITonsitue 06 opranuyeckoid XxumMuu. [IpyumMHBI MHOT0OOpa3usi OPraHUYECKUX BELIECTB.
Ctpoenue opranndeckux Bemiects. M3omepus. Kinaccudukanust opraHMuecKix BEIECTB.
VYraeBomopoasl (MeTaH, 3TaH, HpomaH, OyTaH, STWJIEH UM aleTWIeH): CBOMCTBa U
npumMeHeHue. [IpupoaHbie HCTOYHUKH YIIIEBOA0POIOB: PUPOIHBIN Ta3, HEPTh, YTOJb.
Kucnopoaconepxaiune oprannueckue Bemecrsa. CrimpTsl
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(MeTaHo, ATaHOJI, ITUIICHTIINKOJIb, TJIUIEPHH): CBOMCTBA U IpuMeHeHne. KapOOHOBEIE KUCIOTHI
(ykcycHas, creapuHoBast, oierHoBast). Kupbl. YTriaeBoabl (TII0K03a, Kpaxmall, HeJUI0103a).

AMMHOKHUCIIOTHI (AaMUHOYKCYCHAsl KMCJIOTa). benku.

Jlabopamopusie onvimot. 14). VI3yuenue cBOWCTB YKCYCHOM KHUCIOTBHI.

Tembl npakTHYecKUX padoT

1. DkcnepuMeHTabHOE PEIICHUE 3a4a4 M0 TeME «DJIEKTPOTUTHYECKAs TUCCOIHAITUS.
2. TlonmydyeHune aMMHaKa U U3y4EHHUE €TO CBOMCTB.
3. TlosyyeHue yriiekucioro ra3a u U3y4eHUe ero CBOMCTB.
4. DkcrepuMEHTaJIbHOE pelleHne 3aaad 1o reMe «Hemeramis.
5. DKCHepuMEHTAIBHOE pelIeHUE 3a1a4 Mo TeMe «MeTaby.
TemaTnueckoe NJAHNPOBAHHE
Ne KommuecTBo yacoB .
HazBanue paznena wim TeMbl [TpuanHBI H3MEHEHUA
n/m 1aH daxr
1 | Tema 1. Crexuomerpusi. 10
KonnuecTBeHHBIE OTHOIIEHHUS B XUMUH
2 Tema 2. Xumudeckas: peaxius 17
3 | Tema 3. Hemeraimisl 22
4 | Tema 4. Metamisl 9
5 | Tema 5. O0o0IIEeHNE CBEICHUI 00
aJIeMEHTaX U HEOPraHMYECKHUX 4
BEIIeCTBaX
6 Tema 6. HayanesHble cBeneHU 00 5
OPraHUYECKUX COCTMHECHUSIX
7 | Pezepn 3
Hmozo: 70
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H0yp0‘lH0 — TEMATUIECCKOEC NIJIAHUPOBAaAHHUE. Xumnus 8 kiaace.

HUcnoab3oBanue
Konu- 00opyA0BaHMSA LEHTPA
XapakTepucTHKA OCHOBHBIX BUI0B pyA HEHTP
4ecTBO €CTEeCTBEHHOHAYYHOH U
qacon/ Tema ypoka OcHoBHoOe coJepkaHue 110 TeMaM NeATeIbHOCTH YYeHUKA TeXHOLOIHIeCKOi
(Ha ypoBHe y4eOHBIX jelicTBHIl) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
TEMA 1. IEPBOHAYAJIbHBIE XUMWYECKHUWE ITOHATHUA (16 4.)
1/1 [Ipeamer xumun MecTo XUMHUH Cpelli €CTECTBEHHBIX | JIeMOHCTpUpOBaThH MOHUMAaHUE MECTa DJIeKTPOHHBIE TAOIUIIBI U
Hayk. [Ipeamer xumun XUMUU CPEJIM €CTECTBEHHBIX HAYK TIJIaKaThI
1/2 BemecrtBa. Arperarasie Teno n BemectBo. duznueckue Pa3nuyare NOHATHS «BEIIECTBO» U DOneKTPOHHBIE TaOIULIBI U
COCTOSIHUS BEIlIECTBa CBOMCTBA BEIIECTB. ArperaTHbie «renoy. JlaBaTh XapaKTEepPUCTHKY TIJIaKaThI
COCTOSIHUSI BEILIECTBA. JTAHHOTO BEIECTBA. JlaTauk TeMriepaTypsl
JlaGopartopusbiit oIt 1. 3yuenue (TepMomapHBIif), CHUPTOBKA
CBOICTB BEIIIECTB
1/3 PaboTa B xumuieckoit l"azoBbie ropenku (ropenka bynsena CrmproBka
XapakTepru30BaTh OCHOBHBIE METOIbI
naboparopuu. [IpakTrdeckas u Teximo), ciuproBku. [Imams u ero
Mo3HaHUs: HaOII0AeHNE, U3MEPEHHE,
pabora Ne 1. «IIpaBuna CTPOEHHE. DIIEKTPUUECKHUE TUIUTKH. OKCIIEDHMEHT
0€30MacHOCTH MpH padboTe B OcHOBHBIE METO/IbI TO3HAHUS: OHHCEI BATE C”‘F eI [LIAMEHI
XMUMHYECKOH J1abopaTopui. HaOII0IeHNEe, U3MEepPEHue, Harpesatt Be peCTBa e nnaMeI.m
3HAKOMCTBO € JIa00OpaTOPHBIM skcniepumMeHt. [IpaBuiia p .
CHUPTOBKH, 32)KUTATh U TYILIUTH
000pyI0BaHUEM 0€301acCHOCTH pH paboTe B
XHMUHECKOI TaBOpaTOpHI CHUPTOBKY. /leMoHCTpupOBaTh 3HaHUE
Ve TDORCTES 1a60PaTo Hoﬁ Pa3IMYHON XUMUYECKOU MOCYbI.
p patop [Tonb3oBaTbCst 1a6OPATOPHBIM
cnuptoBku. CTpoeHUe TIIaMEeHU .
1146 000py/I0BaHUEM U TTOCYIOM.
CHMPTOBKH. S4bOPaTOPHAA MOCY/IA. CobmoaTh npaBuiia 6€30MacHoM
JlaGopaTtopHsblii mTatuB. PaboTa ¢ 6
paboThI IPH MPOBEICHUU OIBITOB
pacTBOpamMu
1/4 WNunuBuayanbHble BElIecTBa U NunuBuayanbHble (UUCTHIC) BoISBIATE pa3znuuus Mexy DJEeKTPOHHBIEC TAOIUIIBI U

cMecH BeliecTB. Pa3nenenue
cMecelt

BELIECTBA U CMECH.
MeTo bl pa3zieneHns cMecen

WH/IMBUyaJIbHBIM BEIIECTBOM U CMECHIO.
[TpuBOIMTE IPUMEpPBI CMECEN U3

TUTaKaThl
JlaTumk TeMnepatypsl,




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
HeCTEO XapakTepucTHKA OCHOBHBIX BH/I0B ecTecTRenHORAYHOM 1
qacon/ Tema ypoka OcHoOBHOE co/iepkaHue M0 TeMam AesTeILHOCTH Y4eHHKa TeXHOJIOLHCCKOi
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
(pmpTpOBaHME, OTCTaNBAHUE, MOBCETHEBHOM KU3HU. JATYUK JIEKTPOIPOBOJHOCTH
BEITIAPUBAHUE, IICPETOHKA). XapakTepru30BaTh CIIOCOOBI pa3/IeIeHUs
Hemonctparmu. O6pa3isi cMeceH.
WHIUBUIYTBHBIX BEIIESCTB Hab6mronate nemoHcTprpyeMbie u
(MeTasIbl, HEMETAJUIbI, CJIOKHBIE CaMOCTOSITEIBHO TIPOBOIUMBIC OTIBITHI.
BEIECTBA) Jlenath BBIBOJIBI TIO pe3ysibTaTam
U cMeceil (pacTBOPHI, TPAHUT). MPOBEJICHHBIX XUMUYECKHUX OITBITOB.
Pasnenenue cmecn MEIHOTO CoOmronaTh paBuia 6€30MmacHON
KyIopoca U cepbl paCTBOPEHHUEM, C paboThl
MOCTIEAYIONUM (PHITBTPOBAHUEM. IIPH MPOBEJICHUH OIBITOB
JlabopaTtopHsblit onibIT 2.Pa3znenenue
CMECH.
1/5 [TpakTruueckas pabota Ne 2. PactBOpeHue 3arps3HEHHON COH. [IpoBOAUTH XUMUYECKUIA IKCTICPUMEHT DIIeKTPOHHBIE TAOIUIIBI U
«O4ncTKa 3arpA3HEHHON [IpuroroBnenue dpunpTpa. 110 OYMCTKE 3arpsI3HEHHOM COJIH. TJIaKaThI
MOBApEHHOU COJIN» ®uneTpoBaHue. BeiapruBanue Ncnonb30BaTh HA TPAKTUKE TPUEMBI JlaTuuk TeMneparypsl
MPUTOTOBJICHUS PacTBOPA,
¢bunbTpOoBaHMS, BEITAPUBAHHUS.
['otoBUTH PrIbTp M3 GUIBTPOBATHLHOM
Oymaru.
CoOmronaTh paBuia 6€30MmacHON
paboThI
IIPU NPOBEJICHUU OTIBITOB.
1/6 Ou3nyecKue U XUMHUYECKHe Ou3nYecKue U XUMHUUECKHE XapakTepru3oBaTh XUMHUECKUE U DJeKTPOHHBIEC TAOIUIIBI U

SIBJICHHA.

sBieHuA. M3Menenus,
MPOUCXOIAIINE C BEIIECTBAMU.
XUMHYECKHE

peakiuu. [Ipu3Haku u ycioBus

(du3nyeckue sBICHUS.

OTnu4aTh XUMUYECKUE SIBICHUS OT
bu3nUecKux.

Ha3zpiBaTh NpU3HAKK U YCIOBUS

TJTaKaThl
JlaTuuk Temmeparypsl




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
4eCTBO XapakTepucTHKA OCHOBHBIX BUI0B eCTECTBCHEORAY IHOM 1
qacon/ Tema ypoka OcHoOBHOE co/iepkaHue M0 TeMam AesITeILHOCTH yIeHHKa TeXHOLOIHIeCKOi
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
MPOTEKAHUS XUMUYECKUX PEAKIIH. MPOTEKAHUS XUMUYECKUX PEaAKIIHi.
XHUMHUYECKUE CBOMCTBA. JleMOHCTpHpOBaTh 3HAHUE MPUHIINIIA
XUMHUYECKHUE TIPOIIECCH B JEUCTBUSI KUCIIOTHOTO OTHETYIIIUTEIIA.
OKPY’KaIoIlleM Hac MHpE. Hab6mronaTe nemoHcTprpyeMbie U
Hemonctparmu. ['openne Maraus. CaMOCTOSITEILHO MPOBOIUMBIE OTIBITHI.
Kunenue cnimpra. ['openue Habntonate u onuceiBaTh XUMUYECKHE
cnupra. Ob6pazoBaHNe aMMHaKa peaKIyu C TIOMOIIIBI0 POJTHOTO S3BbIKA U
MIPU PACTHUPAHUH CMECH TallleHOM SI3bIKA XUMUH.
M3BECTHU C XJIOPHUIOM aMMOHHUSI.
OMBITHI, IEMOHCTPHUPYIOIINE
TOSIBIICHUE OKPACKH MPU CMEIIEHUHN
JIBYX PacTBOPOB (TaHHWHA U
cynbdara xenesa (II), cynbdara
menu (I1) m ammuaka, xenTou
KpOBSIHOM COJIM U XJIOPUJIA KeJe3a
(II1), autpara ceurma (1) u noauma
Kanus, peHoadTarernHa 1 meouHn).
JlabopaTtopuslii onibIT 3.Dusnyeckue
SIBJICHUS] U XUMHYECKUE PEAKIUU.
17 ATOMBI. XUMUYECKHUE IEMEHTHl | ATOMBI. XUMHUYECKUN 3JIEMEHT KaK PackpbIBaTh CMBICIT OCHOBHOTO DJEeKTPOHHBIE TaOIUIIBI U

BUJ aTOMOB. CUMBOJIBI (3HAKH)
XUMHUYECKHUX 3JICMEHTOB.
PacnipocTpaHeHHOCTB 3JIEMEHTOB Ha
3emJie ¥ B KOCMOCE

XUMHNYCCKOI'O ITIOHATHA «aTOM»,
«XUMHAYECKUH QJICMCHT», UCTI0JIb3YA
3HAKOBYHKO CUCTEMY XUMUH.
Paznuuate noHATUS «aTOM» U
«XUMHYECKUH 3IIEMEHTY.

HazpiBaTh XUMHUYECKHE DIEMEHTHI U
3alKChIBAaTh CUMBOJIBI BaXKHEHIITNX

IIJIaKaThl




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
XapakTepucTHKAa OCHOBHBIX BH/10B o
4eCcTBO eCTeCTBEHHOHAYYHOH U
Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM NeATEeJbHOCTH YYeHHKA .
yacos/ . . TeXHOJIOTHYeCKOH
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
XMUMHUYECKUX 3JIEMEHTOB.
Lemoncmpupoeams 3nanue smumonocuu
HA36AHUL 8ANCHEUUIUX XUMUYECKUX
9IeMEHMOB U HA36AHUSL D]IEMEHMNO0B,
npoucxoosawue om hamuaul y4eHvix
1/8 Monekyibl. ATOMHO- Mouiekyna kak Menpyaiiiias yactuia | AHaJIU3UpOBaTh Pa3inyuus MEXIy DONEeKTPOHHBIE TaOJINLIBI U

MOJIEKYJISIpHas
Teopus

BelIecTBa, 00J1aJaromas ero
XHUMHYECKUMH CBOHCTBAMH.
Xumuueckue popmyisl. MHIEKCHI.
BemectBa MoJIeKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.
3nadenue padot [[x. JlanpToHa u M.
B. JlomonocoBa st hopMupoBaHmst
ATOMHUCTHYECKOTO MUPOBO33PEHUS.
JdemoncTpauuu. Mojaenu
HEKOTOPBIX MPOCTHIX MOJICKYJI (BOAA,
YTJIEKHUCIIBIN Ta3, KUCIOPOI,
BOJIOPOJ)

MOHSATUSAMH «aTOM» U «MOJICKYIIa.
PackpsiBaTh CMBICTT OCHOBHBIX
XUMUYECKUX TTOHSATHN «MOJIEKYIIay,
WCITOJIh3YSI 3HAKOBYIO CHCTEMY XHUMUHU.
PackpeiBaTh cMbICT aTOMHO-
MOJIEKYJISIPHOM TEOPHH.
DopMyIHPOBATH OCHOBHBIE MOJIOKEHUS
ATOMHO-MOJIEKYJISIPHON TEOPUH.
CocTtaBisath GopMyJTbl OMHAPHBIX
COEIUHEHU.

OnpenensTh cOCTaB BEIIECTB M0 UX
dopmynam. PackpbIBaTh OTIIMYHE MEXKIY
BELIECTBAMU

MOJIEKYJIIPHOTO ¥ HEMOJIEKYIISIPHOTO
CTPOCHHUSI.

CocTaBasaTh POPMYIIbI BEIIECTB.
OnuceIBaTh COCTaB BEIIECTBA M0 €ro
dbopmyre.

Habmonate aeMoHCTprpyeMble MOJIEIH.
JlenaTte BBIBOJIBI TIO pe3ylIbTaTaM
HaOIIOACHUH

TIaKaThl
Muxkpockorn 1udpoBoit




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
HeCTEO XapakTepucTHKA OCHOBHBIX BH/I0B ecTecTRenHORAYHOM 1
qacon/ Tema ypoka OcHoOBHOE co/iepkaHue M0 TeMam AesTeILHOCTH Y4eHHKa TeXHOJIOLHCCKOi
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
1/9 3aKOH MOCTOSIHCTBA COCTaBa 3aKOH MMOCTOSIHCTBA COCTaBa ®opMynHpoBaTh 3aKOH MOCTOSTHCTBA DJIeKTPOHHBIE TaOIUIIBI U
BELIECTB MOJIEKYJSPHOTO BEII[ECTB, UMEIOIINX MOJICKYJISIPHOE | COCTaBa BEIIECTB MOJICKYJISIPHOTO TIJIaKaThI
CTPOCHHUS CTPOCHHUE CTPOEHUSI.
PackpsiBaTh CMBICIT 3aKOHA MIOCTOSTHCTBA
coCTaBa
1/10 | Knaccudukarius BEmecTB. Knaccudukanus Bemects. [Ipocteie | PackpbiBaTh CMBICT OCHOBHBIX DIIeKTPOHHBIE TaOIUIIBI U
[IpocThie 1 cOKHBIE BEIECTBA U cloxHbIe BemecTBa. [lonstue 00 XUMHUYECKUX TOHSATHH «ITPOCTOE TIJIaKaThI
AIJIOTPOTIMU U aJJIOTPOTTHBIX BELIECTBOY, «CIIOKHOE BEIIECTBO, Hatuuk
MO (DUKATTHSX. WCITIOJIh3YS 3HAKOBYIO CHCTEMY XHMUH. ANEKTPOMPOBOTHOCTH
MeTtasuibl 1 HEMeTaJUTbl. Paznuvath mpocThie U CIIOKHBIS
Opraandeckre 1 HEOPraHUIECKUE BElIECTBA.
BEIECTBA. OTnuyaTh OpraHuYecKue BEIIeCTBA OT
JlaGopaTopHblii onibIT 4. HEOPraHUYECKUX.
O3HakoMmieHue ¢ oOpa3iamMu HccnenoBaTth 00pa3iibl MPOCTHIX U
MIPOCTHIX U CIIOKHBIX BEILIECTB CJIOKHBIX BEIIECTB.
CoOmroaTh paBuia 6€30MmacHOU
paboThI
IIPU NPOBEJICHUH OIBITOB
2/11,12 | OTHOCHUTEIbHAS aTOMHAs Maccer atomoB 1 MoJiekyil. [TonsTue DNeKTpOHHBIC TAOIUIIBI U

1 MOJICKYJISIpHAS MaCCHI.
KauecTBeHHBIN 1
KOJINYECTBEHHBIH
COCTaB BelleCTBa

00 OTHOCHTEILHOM aTOMHOM U
MOJIEKYJISIPHOM Macce.
KadecTBeHHBIN U KOJIMYECTBEHHBIN
cocTaB BellecTBa. Berancienue
OTHOCUTEJILHOU MOJIEKYJISIPHOM
Macchl BEIIECTBa 1o Gpopmyie.
MaccoBas 1011 XUMHYECKOT'O
9JIEMEHTa B XMMHYECKOM

XapakTepu30BaTh KAYECTBEHHBIN U
KOJIMUYECTBEHHBIN COCTAB BELIECTBA 110
€ro XUMHUYEeCKoil Gpopmyie.
BbIyncnaTe OTHOCUTENBHYIO
MOJIEKYJISIPHYIO MaccCy BEIIECTB.
Boruncnate MaccoByro J0JIO
XHUMHYECKOTO dJIeMeHTa 1o popmyrie
COCMHEHUS

IJ1aKaThl




Koau-
4eCcTBO
yacos/
Ne i/

Tema ypoka

OcHoBHOE CoaepsKaHUuE 110 TEMaM

XapakTepucTHKAa OCHOBHBIX BH/10B
NeATEeJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX JAelicTBHIA)

HUcnonb3oBanue
000py10BaHMS LIEHTPA
€CTEeCTBEHHOHAYYHOH U

TeXHOJIOTHYeCKOH
HanpasJeHHOcTel «Touka
pocTa

COCAMHCHHUHU U €€ BBIYUCJIICHUC 110
(dhopmyIie coenmHeHUs

1/13

3aKoH COXpaHEHHUs MacChl
BEILIECTB. Y paBHEHUS
XUMHNYCCKHUX

peakuui

3aK0H COXpaHEHUsI MaCcChl BEIIECTB.
Kuznb n gestensHOCTh M. B.
JlomoHocoBa. YpaBHeHUE
XUMHUYECKON PEaKLIHH.
KoaddunnenTsr.

HdemoncTpauuu. OnbITHI,
TTOITBEPIKIAIOIIHNE 3aKOH
COXpaHEHHUs MacChl BEIIECTB

PackpsiBaTh CMBICT TIOHSTHS
«XMMHYECKasi peaKITus», UCTIOJIb3Ys
3HAKOBYIO CUCTEMY XUMHH.
DopMynHpOBaTh 3aKOH COXPaHEHUS
MacChl

BEIIIECTB.

PackpriBaTh CMBICI 3aKOHA COXPAHEHUS
MacChl BEIIECTB.

CocTaBisITh YypaBHEHUS XUMHUYECKUX
peaKuuid.

Ha3zpIBaTh npu3HAKU U yCTIOBUS
MPOTEKAHUS XUMUYECKUX PEaKIUil.
®opMyaHpPOBaTh 3aKOH COXPaHEHUS
Macchl

BELIECTB.

XapakTepuszoBath posib M. B.
JlomoHoCOBa

B Pa3BUTUHU OTEYECTBEHHOUN HAYKH.
Habnonate AeMOHCTpHUpyEMbIE€ OMBITHI U
OTIHMCHIBATh UX C TIOMOIIbIO POJTHOTO
A3bIKa

U SI3bIKa XUMHHU.

JlenaTe BBIBOJIBI 110 pe3yJIbTaTaM
MIPOBEJACHHBIX XUMHUECKUX OIBITOB

DIIeKTPOHHBIE TaOIUIIBI U
TTAKaTHI

DIIEKTPOHHBIE BECHI
Cocyn Jlangonbra

1/14

THUIIBI XUMHUYECKUX PEAKLIUI

THIBI XUMUUYECKUX PEAKLIHN:

OHpeI[eJ'ISITB THIT XUMHWYCCKHUX peaKI_lI/II‘/’I.

DJIeKTPOHHBIEC TAOIUIIBI U




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
HeCTEO XapakTepucTHKA OCHOBHBIX BUI0B eCTECTBCHEORAY IHOM 1
qacon/ Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM AesITeILHOCTH yIeHHKa TeXHOLOIHIeCKOi
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
COEJIMHEHHE, pa3JIoKEeHHE, CocTaBisTh ypaBHEHUS XMMHUECKUX TIJIaKaThI
3aMelieHne, 0OMeH. PeaKIHid.
JlaGopaTopHBbIii onbIT 5. HaspiBaTe NpU3HAKYU U YCIOBUS
OxucrieHre MeTHON MIaCTUHKU MPOTEKAHUS XUMUYECKUX PEaKIUil.
(IpoBOJIOKN). Habmoate camocTosiTENbHO
JlabopaTopHblii onbIT 6. MIPOBOIUMBIE
Pa3noxxenune manaxura. OTIBITHI ¥ OTIMCHIBATH XUMUYECKUE
JlabopaTropHblii onbIT 7. peakmuu
BzanmoneiicTBue xeje3a ¢ C MMOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA
pPacTBOpOM MEIHOTO Kyrnopoca XUMHH.
[Tonb30BaThCs 1a00PATOPHBIM
000pyTOBaHUEM H TTOCYIOH.
BrIsBnsTS MpU3HAKHY,
CBUJETENHCTBYIOIINE O MPOTEKAaHUH
XUMHYECKON PEeaKINK NP BBITIOJTHEHUN
XHUMHYECKOTO OTIbITA.
Co0mroaTh paBuia 6€30MmacHOU
paboThI ITPH MPOBEICHUH OIBITOB
1/15 | O6ob6maroiee MOBTOPSHHUE 10 Pemenue 3a1a4 1 BBINIOJIHEHUE CocTaBisTh CpaBHUTENbHBIE U DJEeKTPOHHBIEC TaOIUIIBI U
teme «IlepBoHauaabHbIE yIPpaXHEHU, TO3BOJISIFOIINX 0000111aI0I1E CXEMBI. TJTaKaThl
XUMHYECKUE TOHSATHS CUCTeMAaTHU3UpPOBaTh U 0000IIUTH OcymiecTBIATh MO3HABATEIBHYIO
MOJIy4YeHHbIEC 3HAHUS 110 TEME peduieKcHo B OTHOIIEHUU COOCTBEHHBIX
«[lepBoHauaIbHBIE XUMUYECKUE JOCTHKEHUH B Tpoliecce pereHus
TOHSITUSD) yueOHBIX U MO3HABATEIbHBIX 33134
1/16 | KontposbHas padota Ne 1 KonTtpons 3Hanuii mo teme Ocyl1ecTBISATh IO3HABATEIBHYIO

«HepBOHaan'ILHLIe XUMHNUYCCKHE
IIOHATHSA»

pedIieKcHIo B OTHOIIIEHUH COOCTBEHHBIX
JOCTH>KEHHUI B TPOLIECCE PEIICHUS




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
XapakTepucTHKAa OCHOBHBIX BH/10B by
4eCcTBO eCTeCTBEHHOHAYYHOH U
Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM NeATEeJbHOCTH YYeHHKA .
yacos/ . . TeXHOJIOTHYeCKOH
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
y4eOHBIX U NT03HABATEIbHBIX 3a/1a4
TEMA 2. KUCJIOPOJl. OKCUJIbI. BAJIEHTHOCTD (7 u.)
1/17 | Kucnopon Kucnopon — xumuueckuii aneMeHT | XapakTepu3oBaTh PU3NYECKUE CBOWCTBA | DJIEKTPOHHbIE TaOIHUIIBI U
U IIPOCTOE BEUIECTRBO. IPOCTHIX BEIIECTB: KMCIOPOAA U O30HA. TJTaKaThl
O30H — ayoTpoIHas XapakTepu3oBaTh pacpOCTPaHEHHOCTh
MOAU(pHUKAIUS KACIOPOIa. KHCJIOpO/ia B IPUPOJIE
Kucnopona, ero pacrnpocrpaHeHHOCTb
B MPUPOJIE.
Du3NYECKre CBOMCTBA KUCIOpOaa
1/18 | Ilomy4enue Kuciopo/ia B Hcropus oTKpBITHS KUCIOPOA. XapakTepr3oBaTh XMMHUUECKHE CBOMCTBA | Anmapar JJis IPOBeIeHUs

naboparopun. XUMHIECKHE
CBOICTBa KUCIOPOIa

[Tonyyenue kucmopona B
nabopatopuu (pa3aoKeHUEM
OepTOoJIETOBOM COJHU, MIEPOKCHIA
BOJIOPO/JIa ¥ IEpMaHraHaTa Kajuus).
KauecTBeHHas peaknus Ha
razoo0pasHslii kuciopo. [Tonstue o
KaTalu3e U KaTalu3aTopax.
XUMUYECKUE CBOMCTBA KUCIOPO/Ia:
B3auMOJICHCTBHUE C cepoid,pochopom,
yrieM, BOJOPOIOM, HATPHEM,
ATIOMUHHUEM, KEJIe30M, METaHOM,
CEpOBOIOPOIOM.

Jdemoncrpanun. Hanonuenue
razomeTtpa Kuciaopojom. ['openue
yris, cepsl, hocdopa u xese3a B
KHCJIOpOJIE.

JlaGopaTopHblii onbIT 8.

KHCIIOPO/Ia.
XapakTepru30BaTh METO/IbI TIOJTyUEHUS
KHCIIOpO/Jia B 1a00paToOpuHu.
UccnenoBath CBOMCTBA N3y4aeMbIX
BEIECTB, HAOIIOCHUE 34 XUMHUYECCKUMU
MIPEBPAIICHUSIMH N3Y9aeMbIX BEIECTB,
HX OINMCAaHUE.

HabGmronate 1eMOHCTpUpYEMbIE U
CaMOCTOSITEIHHO MPOBOIUMBIC OTIBITHI.
[Tony4ats, coOMpaTh KHCIOPOI.
PacriozHaBath ONMBITHBIM TyTEM
ra3000pa3HbIi KUCIOPO/I.

HaGmronaTe ¥ OMCHIBATh XUMUYECKHE
PEaKIMK C TIOMOIIIBIO POJIHOTO S3bIKA H
SI3bIKA XUMHUHU.

BrIsBIsATE pU3HAKH,
CBUJIETENHCTBYIOIINE O TPOTEKAHUU

XUMUYECKUX PEAKIUN




Koau-
4eCcTBO
yacos/
Ne i/

Tema ypoka

OcHoBHOE CoaepsKaHUuE 110 TEMaM

XapakTepucTHKAa OCHOBHBIX BH/10B
NeATEeJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX JAelicTBHIA)

HUcnonb3oBanue
000py10BaHMS LIEHTPA
€CTEeCTBEHHOHAYYHOH U

TeXHOJIOTHYeCKOH
HanpasJeHHOcTel «Touka
pocTa

[Tonyyenue xucimopona
Pa3I0KEHUEM IIEPOKCUAA BOAOPOIa

XHMH‘IGCKOﬁ peaKHI/H/I HpI/I BBITIOJIHCHU U
XAMHYECKOTO OIIBITA.

CoOmronaTh paBuiia 6€30MmacHoON
paboTHI TPU MPOBEJIEHUU OTIBITOB

1/19

[IpakTnueckas pabota
Ne 3. «Ilonyuenue u cBoiicTBa
KHCJIOPOJ1a» (9JIEKTPOHHAS JI.P.)

[Tonydyenue kucnopoa
pa3ioKeHueM MepMaHraHara Kajusl.
HccnenoBanue CBOMCTB KHUCIOPOIa

[IpoBOAUTH XUMUYECKHUI SKCTIEPUMEHT
0 TIOJIYYEHHUIO KUCTIOPO/Ia.

CoOupaTh KUCTOPO BHITECHEHHEM BOJIBI.
Pacrio3HaBath OMBITHBIM ITyTEM
ra3o00pa3HbIi KUCIOPO/I.
[Tonb30BaThCs 1a60PATOPHBIM
000pyTOBAaHUEM H TTOCYIOH.
UccnenoBathk cBOMCTBA KUCIOpPOA.
HaOironate ¥ ONKUCHIBATE
CaMOCTOSITEIHHO MPOBOIUMBIC OTIBITHI C
MTOMOIIIHIO POJTHOTO SI3BIKA M SI3bIKA
XHUMHUH.

CoOmronaTh paBuia 6€30MmacHON
paboTHI TP MPOBEJICHUN OTIBITOB

DJIeKTPOHHBIE TAOIUIIBI U
TTAKaTHI

1/20

Baneutnocts. CocraBieHue
(hopmysT OKCUIOB

Banentnocts. CocraBiienune Gpopmyin
10 BaJleHTHOCTU. CTPYKTypHbIE
(dhopmynbl. OKCHIBI METAJUIOB U
HEMETaJUIOB.

JemoncTpauuu. Mozaenu MOJIeKyI1
BO/Ibl, YTJIEKUCIIOTO ra3a, BOJOPO/a,
KHUCIIOPOJIa, METaHa, aMMHUaKa

PackpbIBaTh CMBICI TOHSTHS
«BaJICHTHOCTBY, UCIIOJIb3Ys 3HAKOBYIO
CHCTEMY XUMUHU.

OnpenensTh cOCTaB BEIIECTB M0 UX
dbopmynam.

CoctaBasaTh GopMyIIbl HEOPraHUYECKUX
COCIIMHCHUH M3YYEHHBIX KJIACCOB.
OmnpenensaTs BaleHTHOCTh aTOMa
JJIeMEHTa

DNeKTpOHHBIC TAOIUIIEI U
ILTaKaThI




Koau-
4eCcTBO
yacos/
Ne i/

Tema ypoka

OcHoBHOE CoaepsKaHUuE 110 TEMaM

XapakTepucTHKAa OCHOBHBIX BH/10B
NeATEeJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX JAelicTBHIA)

HUcnonb3oBanue
000py10BaHMS LIEHTPA
€CTEeCTBEHHOHAYYHOH U

TeXHOJIOTHYeCKOH
HanpasJeHHOcTel «Touka
pocTa

B COCIUHCHUSIX.

CocrtaBnsaTs GpopMyssl OMHAPHBIX
COEIUHEHNN 110 N3BECTHOU BAJIEHTHOCTH
aTOMOB.

HaspiBaTh coeTMHEHNS N3YUYEHHBIX
KJIACCOB HEOPraHUYECKHUX BEIIECTB.
OrnpenenaTs MPUHAIEKHOCTh BEMIECTB K
OIPENECIEHHOMY KJIACCy COECTMHEHUM.
Hab6mronate neMmoHCTpHpyeMBbIE MOIETH
MOJIEKYJT

1/21

Bosnyx

Bo3nyx — cMech razos. CocraB
BO31lyXa. Brienenue kuciaoponaa us3
Boznyxa. [loHatue o GiaropoaHbIX
(mHEpTHBIX) ra3ax. ToOKCUYHBIE
BEII[ECTBA B BO3/AyXe

XapakTepHu30BaTh COCTaB BO3IyXa.
JleMOHCTpHpOBATh 3HaHUE OOIIIX
CBEJICHUI O OJIArOPOJHBIX (MHEPTHBIX)
razax.

O1eHUBATH BIMSTHUE XUMHUYECKOTO
3arpsi3HEHUS OKPYXKAIOIICH Cpe/ibl Ha
OpraHu3M YeJIOBEKa.

Hcnonvzoeams npuobpemenHuvle 3HaHU
07151 IKOI02UYECKU 2PAMOMHO20
noge0eHUsl 8 OKpYcaruel cpeoe

DIIeKTPOHHBIE TaOIUIIBI 1
TJTaKaThl

1/22

FOpeHI/IC BCIICCTB HA BO3YyXC

['openue BeliecTB Ha BO3AyXE.
I'oproume BewmectBa. Temneparypa
BOCIUIaMeHeHus. MejieHHoe
okucnenue. [Ipodiema 6e30macHOro
UCII0JIb30BaHUS BEIIECTB U
XUMUYECKUX PEaKIUii B
ITIOBCEIHEBHOW KU3HU.

Paznuuate IpoHeCChbl TOPCHUSA U
MCAJICHHOI'O OKUCJICHUA.

3HaKOMCTBO CO CIIOCOOaMu TYHICHUA
IIJTaMCHHU.

OOBACHATE 3HAYEHUE TCPpMHHA
«TeMIieparypa BOCINIaMCHCHHA», 3HATDH
IpaBuJjia TYICHUS IIJIAMCHH.

DJEeKTPOHHBIEC TAOIUIIBI U
TJTaKaThl
JlaTuuk TeMmeparypsl




Koau-
4eCcTBO
yacos/
Ne i/

Tema ypoka

OcHoBHOE CoaepsKaHUuE 110 TEMaM

XapakTepucTHKAa OCHOBHBIX BH/10B
NeATEeJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX JAelicTBHIA)

HUcnonb3oBanue
000py10BaHMS LIEHTPA
€CTEeCTBEHHOHAYYHOH U

TeXHOJIOTHYeCKOH
HanpasJeHHOcTel «Touka
pocTa

BrrToBas xummueckas rpaMOTHOCTb.
JdemoncTpauuu. [Ipuems! Tymenus
IJIaMEeHU

I'pamomno obpawamoucs c eewjecmeamu
6 NOBCEOHEBHOU HCUZHU.

Hcnonvzoeams npuobpemenHule 3HaHUA
0715 IKOO2UYECKU 2PAMOMHO20
nogedeHusl 8 OKpyHcaroujeli cpeoe.
Tlonumams Heobx00umocme coOM00eHUs
npeonucarull, npeoiazaemvix 6
UHCMPYKYUAX NO UCNOTb30BAHUIO
JleKapcmae, cpedcmes ObImosou Xumuu u
op.

Habimo1ath 1eMOHCTPHPYEMBIC OTBITHI U
OTIMCBIBATH MX C MIOMOIIBIO POTHOTO
SI3BIKA U SI3bIKA XUMUU

1/23

[Tonydenue kuciopoja B
MIPOMBIIIJIEHHOCTH U €r0
MIPUMEHEHHE

[Tonydenne kuciopoa B
poMbIieHHOCTH. [Ipumenenune
KHCI0poJia

XapakTepu3oBaTh CIIOCOObI MOTyYSHHS
KHCJIOpO/ia B IPOMBIIIIIEHHOCTH.
CpaBHUBaTh CIOCOOBI MOJTYYECHUS
KHCJIOpO/ia B 1a00OpaTopuu 1
MPOMBILIIIEHHOCTH.

ConocTaBnaTh XUMUYECKUE CBOMCTBA
KHCJI0poJia ¢ 00JIacTIMU IPUMEHEHUS

DNIeKTPOHHBIE TAOIUIIBI U
ILTaKaThI

TEMA 3. BOJJOPOJI. KMCJIOTEIL. COJIM (7

q.)

1/24

Bomopon

Bonopox — xumMudeckuii 31€MeHT U
IIPOCTOE BELIECTBO.
PacnpoctpanenHocTh Bo1opoa B
npupojie. Puznyeckue CBOUCTBA
BOJIOpOAA

CpaBHUBATH pacpOCTPAHEHHOCTh
KHCIIOPO/JIa ¥ BOJOPO/Ia B 3¢MHOM KOpe 1
BO BcenenHoii.

XapakTepu3oBaTh (PU3UYECKUE CBONCTBA
BOJIOpOAA.

CpaBHUBaTh (hU3MUYECKUE CBOMCTBA

BHCKTPOHHBIC Ta6J'II/II_IBI n
IIJ1aKaThl




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
4eCTBO XapakTepucTHKAa OCHOBHBIX BH/10B eCTECTBCHEORAY IHOM 1
qacon/ Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM AesITeILHOCTH yIeHHKa TeXHOLOIHIeCKOi
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
KHCJI0pOJia ¥ BOJIOPOJa
1/25 | [lony4enue Bogopoia B XapaxTepu3oBaTh Ja00paTopHbIE DJNeKTPOHHBIE TaOJINLIBI U
nabopaTropuu CrocoObI TIJIaKaThI
[Tonyyenue Bogopoaa B MIOJIY4E€HHS BOJOPOAA. [TpuGop st mostydeHus
naboparopun. Bogopon — I'pamoTHO OOpamaThes C BEIIECTBAMU B | Ta30B
B3PBIBOOIIACHOE BEILECTBO. MOBCEIHEBHOM JKU3HH.
KauecTBeHHas peakuus Ha JleMOHCTpHpOBaTh MEPBOHAYAITBHOE
ra3o00pa3HbIi BOJOPO. IPEJICTaBICHUE O PSAJE AKTUBHOCTHU
HcTtopus oTKpbITHS BOIOpOA. METaJIJIOB.
[TonsiTHe 0 psiie aKTUBHOCTHU Habmonate aeMoHcTpUpyeMble U
METaJlJIOB. CaMOCTOSITEIbHO MPOBOIUMBIE OIIBITHI.
Jdemoncrpauuu. [Tonyyenue HabGmronaTth 1 OMMCHIBATH XUMUYECKUE
BOJIOpoJia B mpubope KupromkuHa 1 | peakiuu ¢ TOMOIIbIO POJIHOTO SI3bIKa U
anmnapare Kurmra, mpoBepka A3bIKA XUMUHU.
BOJIOpOJIa HA YUCTOTY, TOPEHUE BBIABIATE IpU3HAKH,
BOJIOPOJA HA BO3AYyXE. CBUJIETEIBCTBYIOLIME O MPOTEKAHUU
JlaGopaTtopHblii onbIT 9. XUMUYECKON peakuu
B3anmoeiicTBre KUCIIOT € IIPU BBINIOJHEHUN XUMUYECKOTO OIBITA.
MeTaJuIaMH1 CobmoaTh npaBuiia 6€30MacHoOM
paboThI
IIPU IPOBEJICHUU OIIBITOB
1/26 | Xumuueckue CBOMCTBa BoZopoaa | XUMHUECKHE CBOHCTBA BOJIOPO/IA: XapakTepru3oBaTh XUMHUECKHUE CBOMCTBA | DIEKTPOHHBIE TAOIUIIBI U

B3aUMOJICUCTBUE C KUCTIOPOJIOM,
Cepoi, XJIOPOM, OKCHUJIaMHU MEJU U
cBHHIIA. Mephl 0€30MMacHOCTH

pu paboTe ¢ BOJOPOJIOM.
JemoncTpaunu. BoccranoBienue

BOJIOpOJIA.
CpaBHHMBATh XUMHUYECKHUE CBOWCTBA
BOJIOPOJIa M KMCJIOPOJIa.

Habmonate feMoHcTpUpyeMble U
CaMOCTOSITEILHO MPOBOIUMBIE OTBITHI.

TJTaKaThl
[TpuGop st mosrydeHus
ra3oB




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
4eCTBO XapakTepucTHKA OCHOBHBIX BUI0B eCTECTBCHEORAY IHOM 1
qacon/ Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM AesITeILHOCTH yIeHHKa TeXHOLOIHIeCKOi
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
okcujia Metasuia BojopoaomM. B3peiB | [lomydars, coOupats BOAOPO/I.
IrpEMYyUEro rasa. [IpoBepsaTh BOAOPO HA YUCTOTY.
Jlaboparopublii onbiT 10. HccnenoBaThk CBOMCTBA BOJIOPOA.
[Tonyuenue Bogopoa U U3y4eHHE PacriozHaBath ONBITHBIM TyTEM
€ro CBOWCTB. ra3000pa3HbIi BOJOPOI.
JlabopaTropublii onbiT 11. Ha6mronaTe 1 onuckiBaTh XUMHYECKHE
Boccranosnenue okcuna meau (1) pPeaKIMM C IOMOUIBIO POJHOTO A3bIKA U
BOJIOPOJIOM SI3bIKA XUMUH.
BrisiBasTE IPU3HAKH,
CBUJIETENHCTBYIOIINE O MPOTEKAaHUH
XUMHYECKON PEaKIMH NP BBIMOJTHEHUN
XHUMHYECKOTO OTIbITA.
DopMyIMpPOBATH BHIBOIBI U3
Pe3yNbTaTOB MPOBEIACHHBIX
JKCIIEPUMEHTOB.
CoOmoaTh paBuia 6€30MmacHoOM
paboThl TPU MPOBEJICHUH OIBITOB
1/27 | IlpumeHeHue BOIOPOIA. [Ipumenenue Bogopoa. [lonydenune | Xapakrepu3oBaTh METOAbI MOTYUECHUS DJEeKTpOHHBIEC TaOIUIIBI U
[Tonyuenue Bogopoaa B BOJIOPOJIa B MPOMBIIIIEHHOCTH BOJIOPOJia B MPOMBIIIIEHHOCTH. TJTaKaThl
MIPOMBIIIJICHHOCTH CornocTaBnsTh CBOICTBAa BOAOPO/IA C
00JaCcTSIMH €r0 TPUMEHEHUS
1/28 | Kucnotsl Kucnotsl. Knaccudukanus. JlaBaTh omnpeneneHue Kiiacca KUCIOT. DJEeKTPOHHBIEC TAOIUIIBI U

Howmenknarypa. Heopranuueckue u
OPraHU4eCKUE KUCIOTHI.
beckucnopoaubie u
KHUCIIOPOJICOACPHKAIINE KUCTOTHI.
Kucnorasiit octatok. OCHOBHOCTB

KnaccuduuupoBars KUCIOTHI 110
HAJIUYUIO

WM OTCYTCTBHUIO B HUX KHCIIOpPOJIa U 110
OCHOBHOCTH.

Onpenenarb NPUHAIICKHOCTh BEIIECTB

IIJIaKaThl

Jaruuk pH




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA

XapakTepucTHKAa OCHOBHBIX BH/10B by
4eCcTBO eCTeCTBEHHOHAYYHOH U

Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM NeATEeJbHOCTH YYeHHKA .
yacos/ . . TeXHOJIOTHYeCKOH
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocray

kucioT. OHO-, IBYX- U
TPEXOCHOBHBIE KUCIIOTHI.
®U3NYECKUE CBOMCTBA KUCIIOT.
XUMHYECKUE CBOMCTBA KUCIIOT:
B3aMMOJICHCTBUE C aKTUBHBIMU
Mmetauiamu. [Ipeacrasienue o
KHCIIOTHO-OCHOBHBIX MHIUKATOPAX.
N3meneHnne okpacku HHIMKATOPOB B
pa3IUYHBIX Cpeaax.

[IpuMeHeHne Kucior.
Jemoncrpanun. O0pasisl
HEOPraHUYECKNX U OPraHUYECKUX
KHCIIOT. JleficTBre KUCIIOT Ha
HMHIUKaTOpbl. Mepbl 6e30macHoCTH
npu paboTe ¢ KUCITOTaMH.
JlaGopaTopHbliii onbIT 12.
O3HaKoOMJIEHHE CO CBOMCTBAMU
COJISTHOM Y CEpHOM KUCJIOT

K KJIACCY KUCTIOT.

CoctaBnsaTh GOpMYIBI KUCIIOT.
Ornpenenars COCTaB BEHIECTB MO UX
dbopmymnam.

Ornpenenars BaJICHTHOCTh aTOMa
JJIEMEHTA B KHUCJIOTaX.

HaspiBaTh OCHOBHBIC HEOPTAHUYECKUE
KHCJIOTEHL.

Xapaktepu3oBaTh (HU3UIECKUE U
XHUMHYECKHE CBOMCTBA KHCIIOT.
Hab6mronate nemoHcTpHpyeMbIe
MaTepHuasbl U OTIBITHI M ONUCHIBATH UX C
MTOMOIIIHIO POJTHOTO SI3bIKA U SI3bIKA
XHUMUH.

[TpoBOAUTH OMBITHI, TTOATBEPIKIAIOITHE
XHMUYECKHE CBOMCTBA KMCJIIOT.
UccnenoBanue CBOMCTB M3y4yaeMbIX
BEIIECTB.

Pacrio3HaBaTh OMBITHBIM ITyTEM
PacTBOPBI KUCJIOT IO U3MEHEHHUIO
OKpacKH MHIUKATOPA.

Ha6mronats caMOCTOSITEIBHO
IIPOBOJIMMBIC OTIBITHI M OTMCHIBATDH UX C
MTOMOIIIBIO POJTHOTO S3BIKA M SI3bIKA
XHUMHUH.

®opMyaUpOBATH BHIBOJBI U3
pe3yNbTaTOB




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
4eCTBO XapakTepucTHKA OCHOBHBIX BUI0B eCTECTBCHEORAY IHOM 1
qacon/ Tema ypoka OcHoOBHOE co/iepkaHue M0 TeMam AesITeILHOCTH yIeHHKa TeXHOLOIHIeCKOi
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
MIPOBEACHHBIX IKCIIEPUMEHTOB.
CoOumoiaTh paBmiia 6€30MacHOM
paboTHI IPU MPOBEIECHUU OTIHITOB
1/29 | Conum Conu (cpenuue). CoctaBneHue JlaBathb ompeseneHre Kiiacca Coei. DINIeKTPOHHBIE TaOIUIIBI U
dhopmyn coneii. Homenkiarypa. Ornpenenars cocTaB BEMIECTB O UX TIJIaKaThI
®uU3nYECKUE CBOMCTBA COJIEH. dbopmymnam. Hatunk pH
Kpucramnoruaparel. XumMudeckne CocTtaBisITh GOPMYIIBI COJIECH.
CBOICTBA cojiel: B3auMoaecTBrue ¢ | Onpenenars BAJICHTHOCTh aTOMa
Metauiamu. [Ipumenenue cosen. 3JIEMEHTA B COJISIX.
Jemoncrpanun. O0pasisl HaspiBaTh cosm.
pa3nuuHbIX cosield. Obe3BokuBaHue | XapakTepu3oBaTh GU3NUECKUE U
MEIHOT0 Kynopoca XUMHUYECKHE CBOMCTBA COJICH.
OnpenensTb NPUHAAIEKHOCTh BEIIECTB K
KJIacCy COJIEH.
HabGmronats 1eMoHCTpUpyeMbIe 00pa3Iibl
U OTIBITHI.
OnuceIBaTh XUMHUYECKHUE PEAKIUH C
MOMOIIBIO POJHOTO SI3bIKA U SI3bIKA
XUMHH
1/30 | KucnoTHsie Kucnotnsie okcupl unu anruapuabl | CoctaBisTh GOpMYIIbl KUCIOTHBIX DJEeKTpOHHBIEC TaOIUIIBI U
OKCHJIbI Kkuciot. Bzanmoneiicreue OKCHJIOB. TJTaKaThl

KHCJIOTHBIX OKCHJIOB C BOJOM.
[Tonyyenue kucnor.
Jdemoncrpauuu. B3aumoieiictue
okcuaa docdopa (V) ¢ Bomoit

Ha3biBaTh KHCIOTHBIE OKCU/IBL.
XapakTepusoBarth (pusnueckue u
XUMHYECKHE CBOMCTBA KUCIOTHBIX
OKCHJIOB.

Onpenenars NpUHAIEKHOCTD BEIIECTB
K KJIACCY OKCUJIOB.

Jaruuk pH




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
XapakTepucTHKAa OCHOBHBIX BH/10B Iy
4eCcTBO eCTeCTBEHHOHAYYHOH U
Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM NeATeIbHOCTH YYeHUKA .
yacos/ . . TeXHOJIOTHYeCKOH
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
JleMOoHCTpUpOBaTh IOHUMAHHE
TEHETUUYECKOM CBSI3U MEX/y KUCIOTHBIM
OKCHJIOM U KUCJIOTOMH.
CoOTHOCUTH KUCIIOTHBIN OKCHUJI U
COOTBETCTBYIOIYIO €EMY KHUCIIOTY.
Habntoate 7eMOHCTpHUpPYEMBIE OIBITHI U
OTIHCHIBATh XUMUYECKHE PEAKLIUU C
MOMOIIBIO POJHOTO S3bIKA U S3bIKA
XUMUHN
TEMA 4. BOIIA. PACTBOPbLI. OCHOBAHHA (8 u.)
1/31 | Bona Bona B mpupone. KpyroBopot Boasl | XapakTepu3oBaTh PU3MUECKHE CBOMCTBA | DJIEKTPOHHBIC TAOIHIIBI U

B nipupoie. Pu3nyeckue CBOMCTBa
BOJIbL. [ MTPOCKOTTMYHOCTb.
MuHepalibHbIE BOJIBI.

[Teperonka (IUCTUILISAINS) BOJIBI.
JuctunnrpoBaHHas U
JeMOHMU30BaHHas Boja. O4ncTka
Bobl. CTOUHBIE BOBI.
demoncrpaumu. [leperonka
BOJbl. YBelnYeHne 00beMa BOIbI
U 3aMep3aHUuU

BOJIBL.

O1eHNBATH BIUSHAEC XUMHUYECKOTO
3arpsI3HEHUST OKPYKAIOIIEH Cpe/lbl Ha
OPraHu3M 4YeJIOBEKa.

Hcnons30BaTh MpruoOpeTeHHbBIE 3HAHUS
JUISL SKOJIOTUYECKH TPaMOTHOTO
MTOBEICHHUS

B OKpYKalolllel cpeje.
XapakTepru3oBaTh OTINYNE
JUCTUILTMPOBAHHOM BOJBI OT
BOJOTIPOBOJTHOM.

JleMOHCTpHpOBaTh MOHUMAHUE
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHHS
K BOJIC.

Habntonate AeMOHCTpHUpyeMbIE€ ONBITHI U
ONHUCBIBATh UX C MOMOIIIBIO POTHOTO

IUIAKAaThI

Hatuuk pH, naTunk
TEeMIIepaTypHhI.

VYcraHoBKa AJ1sl IEPETOHKU
BEIIECTB




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
4eCTBO XapakTepucTHKAa OCHOBHBIX BH/10B eCTECTBCHEORAY IHOM 1
qacos/ Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM AesITeILHOCTH yIeHHKa TeXHOLOIHIeCKOi
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocray
A3bIKA
U S13bIKA XUMHU
1/32 | PactBOpbl. PacTBOpuMOCTB PactBopbl. Bona kak pactBoputenb. | PackpbIBaTh CMBICT MOHSATHUS «PacTBOP». | DJIEKTPOHHbIE TaOIHUIIBI U
TBEPbIX BELLIECTB B BOJIE PactBopumocTh TBepabIX BemniecTB B | CpaBHUBATH BEIIECTBA MO TJIaKaThl
BoJie. Knaccudukarus BemecTs no pacTBOPUMOCTH Haruuk pH, naTunk
pPacTBOPUMOCTH. 3aBUCUMOCTh B BOJIE C UCIIOJIb30BAaHUEM TaOJINIIBI EKTPONPOBOJHOCTH
PacTBOPUMOCTH OT TEMITEPATYPHI. PacTBOPUMOCTH.
JdemoncTpauuu. PactBopenue Knaccudunuponats BemiecTsa 1o
OKpalleHHO! coJin (MEIHOTO PacTBOPUMOCTH.
KYIIOpoca, XJIOPUAA HUKENS, [Tosnb30BaThCs TabMUIIEH PaCTBOPUMOCTH
IepMaHraHaTa Kajuus) B BOJIE. U KPUBBIMH PaCTBOPHUMOCTH.
3aBUCHUMOCTh pacTBOpUMOCTH coii | HaGmionate neMoHCcTpupyeMble 1
OT Temneparypsl. Beinagenue CaMOCTOSITENILHO MMPOBOIUMBIE OTIBITHI.
KPUCTAJUIOB MPH OXJIAXKIACHUN HabmonaTh 1 onuchIBaTh XMMHUYECKHE
HACBIILIEHHOTO pacTBopa (HUTparta PeaKIMK C IOMOUIBIO POJHOTO A3bIKA U
KaJlusl, aJJlOMOKAJIMEBBIX KBACIIOB, A3bIKA XUMUHU.
noauaa ceunIa (II) «3omoToi JlenaTh BBIBOBI MO pe3yIbTaTam
TOXKIIbY). IIPOBEACHHBIX XUMHYECKUX OITBITOB.
JlaGopaTopHubiii onbIT 13. CobmoaTh npaBuiia 6€30MacHoOM
PacTtBOpUMOCTB TBEP/IBIX BEIIECTB B | pabOTHI
BOJIE IIPU IPOBEJICHUU OIIBITOB
1/33 | KoHrieHTpalus pacTBOpOB. KonnenTpauust pactBopos. Bruncaste MaccoByro 40O DJEeKTPOHHBIEC TAOIUIIBI U
MaccoBas 107151 paCTBOPEHHOTO MaccoBas 107151 paCTBOPEHHOTO PacTBOPEHHOT'O BEUIECTBA B PACTBOPE TJIaKaThl
BellleCTBa BellleCTBa Jatuuk pH
1/34 | TlpuroToBiacHUE PaCTBOPOB. [IpurorosneHue pacTBOpPOB. Bruncaste MaccoByro 40O DJEeKTPOHHBIEC TAOIUIIBI U

ITpaktuyeckas padora Ne 4.
«[IpurorosneHue pacteopa ¢

B3semuBanue. [IpurotoBnenue
pacTBOpa pacTBOPUMOM COJIM B BOJE

pPacTBOPCHHOT'O BEUICCTBA B paCTBOPC.
HpOI/I3BO):[I/ITL PacCUYCThI, HeO6XOI[I/IMHe

IIAKaThI
Jaruuk pH, natunk




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
4eCTBO XapakTepucTHKAa OCHOBHBIX BH/10B eCTECTBCHEORAY IHOM 1
qacos/ Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM AesITeILHOCTH yIeHHKa TeXHOLOIHIeCKOi
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocray
3aIaHHOM MAacCOBOM JOJIEH JUISl IPUTOTOBJIEHUS PACTBOPOB C EKTPONPOBOJHOCTH
pacTBOPEHHOTO BEIIECTBA» M3BECTHON MacCOBOM JIOJIEH.
[IpuroToBIATE PacCTBOPHI C
OIPENEIEHHON MAacCOBOM J0JIEeH
PacTBOPEHHOTO BELIECTBA.
CoOmronaTh paBuia 6€30MmacHON
paboThI IPU MPOBEACHUHN OTIBITOB
1/35 | Xumuueckue CBOMCTBA BOJIbI XHWMHUYECKUE CBOMCTBA BOJBI: XapakTepru30oBaTh XMMHUECKHE CBOICTBA | DIEKTPOHHbIE TaOIUIIbI U
peaKMM C HaTPHUEM, KEJIE30M, BOJIbI. TTaKaThl
OKCHUJIOM KaJIbILIMs, OKCHJIOM JlaBath omnpeaeneHne TepMUHA Hatuuk pH
yraepona (IV), okcunom dochopa «OIEKTPOITH3Y. [TpuGop 1y1st ONIBITOB MO
(V). HaOmnronath 1eMoHCTpUpYyEMbIE U XUMMH C IEKTPUIECKUM
Onexrpoaus Boabl. [lonydyeHnne CaMOCTOSITENBHO IPOBOIUMBIE OIIBITEI. TOKOM
KHCJIOT ITPH B3aUMOJICHCTBUU HaOnronate 1 onuchIBaTh XUMUYECKHE
OKCHJOB HEMETAIIJIOB C BOJOMU. peakuuu ¢ IOMOILBIO POJHOTO SI3bIKA U
[TonsiTue 06 OCHOBaHUSIX. A3BbIKA XUMUHU.
[Tonyuenue mwenouei npu Jlenate BBIBOJBI 11O pe3yJIbTaTaM
B3aMMOJCICTBUM C BOJAON aKTUBHBIX | IIPOBEIECHHBIX XUMHUUYECKUX OIIBITOB
METAJIJIOB WJIM UX OKCUJIOB.
Jdemoncrpauuu. B3aumoierictaue
HaTpus ¢ BOJoW. B3aumoieicteue
BOJSIHOTO I1apa ¢ xene3oM. ['amenne
u3BeCTU. PaznokeHue Bobl
(pactBOpa cynbdara HATpuUs)
NIEKTPUYECKUM TOKOM
1/36 | OcHoBaHus OcnoBanus. Knaccugukarus. JlaBaTb omnpeneneHue Kjiacca OCHOBaHUM. | DJIeKTpOHHbIE TaOJIUIbI U

Howmenkiarypa. ®usnueckue

OHpeI[eJ'ISITB COCTaB BCHICCTB I10 UX

IIJ1aKaThl




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
4eCTBO XapakTepucTHKAa OCHOBHBIX BH/10B eCTECTBCHEORAY IHOM 1
qacon/ Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM AesITeILHOCTH yIeHHKa TeXHOLOIHIeCKOi
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
cBoiicTBa ocHoBaHuM. Lllenoun u dbopmymnam. Haruuk pH
HEepacTBOPHUMEIE B Bojie OcHOBaHUA. | COoCTaBIATH POPMYIIBI OCHOBAHHA.
[Tonyuenue ocHoBanuil. Paznoxenue | OnpenensTe BaJ€HTHOCTh aTOMa
HEPACTBOPUMBIX B BOJIE OCHOBAHUI | 3JIEMEHTA B OCHOBAHMSIX.
pu HarpeBaHuu. lIpumenenue HaspiBaTe OCHOBaHMUS.
OCHOBaHUM. Knaccugunuposatb ocHOBaHuUS 1O
[IpaBuna 6e3omacHol pabOTHI C KHUCJIOTHOCTH U TIO paCTBOPUMOCTH B
HIeJI0YAMHU. BOJIE.
JdemoncTpanuun. Mepsl XapaxTepu3oBarth (pusnueckue u
0€301MacHOCTH TpH padoTe C XUMUYECKHE CBOMCTBA OCHOBAHUM.
HIeJI0YAMHU. OnpenensTe NPUHAAIEKHOCTh BEIIECTB K
JlaGopaTopHblii onbIT 15. KJIACCY OCHOBaHU.
O3HaKOMJIEHHE CO CBOMCTBAMHU HabGmronate neMoHCTpUpyEeMbIe
IIEJIOYEH. MaTepUaIbl.
JlaGopaTopHblii onbIT 16. [IpoBOANUTH ONBITHI, OATBEPKAAIOLINE
Herunparanus ruapokcuaa menu (I1) | xumudeckue cBOHCTBa OCHOBAHUH.
Pacrio3HaBaTh ONBITHBIM ITyTEM
PacTBOPBI LIEJIOYEH IO U3MEHEHUIO
OKpacKy MHJIUKATOpa.
Jlenatb BBIBOJIBI IO pe3ysIbTaTaM
MPOBEACHHBIX XUMHYECKUX OIBITOB.
CoOmronaTh ipaBuia 6€30MmacHOU
paboThI MTPH MPOBEJICHUH OIBITOB
1/37 | O6ob6mIaroIIee MOBTOPSHHUE O BrinonHenue ynpaxHeHun, Ocyl1ecTBISTh IO3HABATEIIbHYIO DJEeKTPOHHBIEC TAOIUIIBI U

temaM «Kucnoposa. OKcusl.
BanentHoctb», «Bonopon.
Kucnotsr. Conny, «Bona.

MO3BOJISIOIINX CUCTEMATU3UPOBATH U
00001UTh MOTYYECHHBIE 3HAHUS T10
teMaM «Kucnopoa. Oxkcupl.

pe(bneKcmo B OTHOIIIEHHH COOCTBEHHBIX
JOCTH>KECHUH B mponecce pCuICHUA
y‘le6HHX M IMO3HABAaTCJIBbHBIX 3a/1a4

IIJIaKaThl




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
XapakTepucTHKAa OCHOBHBIX BH/10B by
4eCcTBO eCTeCTBEHHOHAYYHOH U
Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM NeATEeJbHOCTH YYeHHKA .
4acoB/ . . TeXHOJIOTHYeCKOH
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa»
PactBopsI. BanentHoctey, «Bonmopon.
OcHoBaHUs» Kucnotsl. Conuny, «Bona. PactBopsi.
OcHoBaHMs»
1/38 | KontposbHas pabota Ne 2 KoHnTpons 3Hanmii mo remam OcymiecTBIATh TO3HABATEIBHYIO

«Kucnopon. Oxcuapl.
BanentHoctb», «Bonmopoa.
KucnoTsr.

Comn», «Bona. PacTBopsl.
OcHOBaHUS»

pedrexkcuio B OTHOIIEHUH COOCTBEHHBIX
JIOCTHKEHUH B IIPOLIECCE PEIICHUS
yqe6HBIX U ITO3HABATCJIbHBIX 3a1a4

TEMA 5. OBOBI[EHUE CBEJIEHUI O

BAXHENIINX KJIACCAX HEOPTAHWYECKNX COEJIMHEHUM (11 u.)

1/39

OO6mrast XxapaKTepUCTHKA OKCHJIOB

Oxkcunpl. Knaccudukarusi.
Howmenknarypa. @usznyeckue
CBOMCTBA OKCHIOB. XUMHUYECKHE
CBOMCTBA OKCHUJOB: B3aUMOJIECIHCTBUE
¢ Bojiou. [lomyueHne u npuMeHeHue
OKCHJIOB.

JdemoHcTpanmu. 3HaKOMCTBO C
00pasiamMu OKCHJIOB.
JlaGopaTopHublii onbIT 17.
O3HakoMmJyIeHHE C 00pa3aMu
OKCH/JIOB

CocTaBasaTbh pOPMYIIBI OKCHIOB.
HaswiBaTh oxcupl. Kitaccudumuposars
OKCH/IBL.

XapakTepu30BaTh METO/IbI CHHTE3a
OKCH/JIOB.

XapakTepu3oBaTh GU3NUECKUE U
XUMHYECKHUE CBOMCTBA OKCUIOB.
OnpenensaTs NPUHAIICKHOCTD BEIIECTB K
OIpE/IeTIEHHOMY KJIacCy COEAMHEHUH.
HaOmnronath 1eMoHCTpUpYyeMbIE U
CaMOCTOATENIBHO NPOBOIUMBIE OIIBITHI.
Habnronate 1 onuckIBaTh XMMUYECKHE
PEaKLUU C OMOUIBIO POJIHOTO S3bIKA U
A3bIKA XUMUH.

JlenaTb BBIBOJIBI IO pe3yJIbTaTaM
IPOBEIEHHBIX XUMUYECKUX OIBITOB.
Cobmroath npaBuia 6e30nacHO

DINIeKTPOHHBIE TAOIUIIBI 1
TJTaKaThl




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
4eCTBO XapaKTepucTHKA OCHOBHBIX BU0B eCTeCTBeHHONAYIHOH H
qacos/ Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM AeATEILHOCTH yieHHKa TeXHONOIHYCCKOi
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocray
paboThl
IIPY IPOBEJICHUH OIIBITOB
1/40 | B3aumoseiicTBHE BEIECTB, Kucnorter. Xumundeckue cBorcTBa [IpoBOAUTE OMBITHL, TOATBEPKIAIOIINAE DONEeKTPOHHBIE TaOJINLIBI U
o0manarux KUCIOTHBIMU U KHCJIOT: B3aUMOJICUCTBHUE C XUMHUYECKHE CBOMCTBA U3YUYEHHBIX TIJIAKaThI
OCHOBHBIMH CBOICTBaMHU. OCHOBAHUSMHU. KJIaCCOB Hatuuk pH
Peaknus HelTpanuzanun OcHoBaHMsl. XMMHUYECKUE CBOWCTBA | HEOPraHMYECKHUX BEIIECTB. Arnmapar 11 NpoBeIeHus
OCHOBAHUI: B3aUMOJICUCTBUE C Pacnio3naBath ONBITHBIM ITyTEM XUMUYECKUAX PEAKIUN
KHciIoTaMHu. Peakius PacTBOPBI KUCIOT U IIEJIOYEH 110
HeWTpanu3auuy. [IoHsATHE 0 KUCIABIX | U3MEHEHUIO OKPACKH MHAUKATOPA.
¥ OCHOBHBIX COJISIX. XapakTepru30BaTh CyIHOCTh PEAKLIUN
JdemoncTpaunu. XuMHYECKHE HEUTpaU3alllM KaK mpoliiecca
CBOMCTBA PaCTBOPOB KUCIIOT U B3aMMOJCHCTBUS KUCIIOTHI U IEI0YH.
menoued. Peakmus veiitpanusauu. | CoctaBiaTh GOpMYITbI KUCTBIX COJICH.
JlabopaTtopublii onbiT 18. Peaknius | Habmronats neMoHCTpUpyeMbIe U
HEUTpaIu3aluu CaMOCTOSITENIBHO IIPOBOAUMBIE OIIBITHI.
HaO:nronath 1 onuMchIBaTh XUMUYECKHE
pPEaKLUH C IIOMOIIBIO POJHOTO A3bIKA U
A3bIKA XUMUU.
Jlenate BBIBOJBI 11O pe3yJIbTaTaM
IIPOBEJCHHBIX XUMUYECKHX OIIBITOB.
Co0mronaTh ipaBuia 6€30MmacHOU
paloThI IPH MTPOBEJCHUH OIIBITOB
1/41 | B3auMoJelCTBUE BELIECTB, XVMHUYECKUE CBOMCTBA KUCIIOT: JleMOHCTpUpPOBaTh MIOHUMAHUE €IUHOU DNeKTpOHHBIE TaOIULIBI U

001aJaf0IMX KUCIOTHBIMHU U
OCHOBHBIMH CBOMCTBAMH.
BzaumogelicTBre OKCHIOB C
KHUCJIOTaMU U OCHOBAHMSMHU.

B3aMMOJIEHCTBHE C OCHOBHBIMU
OKCHIaMH.

XHUMHUECKHE CBOMCTBA OCHOBAHMIA:
B3aMMOJAECHCTBHUE C KUCIOTHBIMU

CYIIHOCTH pCaKIIUU HeﬁTpaﬂHSaHHH u
peaKHI/Iﬁ OKCHIOB C KUCJIOTaMHU,

IIEJI0YaMU U IPYT C IPYTOM.
ITpOoBOIUTH ONIBITHI, TOATBEP:KIAIOLINE

TJIaKaThl
Jaruuk pH




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
XapakTepucTHKAa OCHOBHBIX BH/10B o
4eCcTBO eCTeCTBEHHOHAYYHOH U
Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM AeATEJHLHOCTH YUYeHHKA .
yacos/ . . TeXHOJIOTHYeCKOH
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
B3aumoneiicTBue OKCUIOB MEXY | OKCHUIAMH. XMMHUYECKHUE CBOMCTBA U3yUYEHHBIX
coboi XHWMHUYECKUE CBOMCTBA OKCUJIOB: KJIACCOB HEOPraHWYECKHUX BEILECTB.
B3aMMOJICHCTBHE C KUCIOTaMHU U Habntonate neMoHcTpUpyeMble U
OCHOBAHUSIMHU, B3aUMOJICHCTBHE CaMOCTOSITEIBHO MPOBOIUMBIE OIIBITHI.
MEX]ly KHCIIOTHBIMU M OCHOBHBIMU | HabmiogaTh 1 ONMCHIBaTh XUMHUYECKHE
OKCUJAMH. peakiuu ¢ IOMOILbIO POJIHOTO SI3bIKA U
JdemoncTpauuu. B3anmoiericteue SI3bIKA XUMUU.
OKCH/JIa MEJIU C CEPHON KUCIIOTOM. [lenats BBIBOJIBI IO pE3yNIbTATAM
JlabopaTropublii onbIT 19. MPOBEJECHHBIX XUMUYECKHAX OIBITOB.
BsanMoneiicTBre 0CHOBHBIX Co0mroaTh paBuia 6€30macHOM
OKCHJIOB C KACJIOTAMH paboTsI
IPU NPOBEJICHUH OIBITOB
1/42 | Peakiuu oOMeHa B BOTHBIX VYcnoBus IPOTEKaHUS PEAKIIUMA DopMynHpOBaTh YCIOBUS TPOTEKAHUS DIIeKTPOHHBIE TAOIUIIBI U

pacTBopax

oOMeHa B BOJHBIX pacTBOpax.
XUMHUYEeCKre CBOMCTBA KHCIIOT:
B3aMOJICHCTBHE C COJISIMH.
XnMHYecKre CBOMCTBa OCHOBAHUM:
B3aMOJICHCTBHE C COJISIMH.
XuMHJecKre CBOMCTBA COJICH:
pEaKIUH C KUCIOTaMH, IIeJI0YaMu U
JPYTUMU COJISIMM.

Jdemoncrpauuu. B3aumoielicteue
KapOOHaTa MarHus ¢ CEpHOM
kucioTor. OcaxkaeHue u
pPacTBOPEHUE OCAJKOB COJICH U
HEPacTBOPHUMBIX TUIPOKCUIOB.
Jlaboparopuslii onbIT 20. Peakuiun

peakmuii oOMeHa B BOJIHBIX pAaCcTBOpaXx.
HaspiBaTh mpu3HAKK U YCIOBHS
MPOTEKAHUS XUMUYCCKUX PEaKIIHi.
BrIABIISITE MpU3HAKH,
CBHJICTEILCTBYIOIIUE O MPOTEKAHUH
XUMHUYECKON PEaKUy MPH BHITIOJHEHUH
XHMUYECKOI'O OITbITA.

[TpoBOAKUTH OIBITHI, TTOATBEPIKIAIOIITHE
XMUMHYECKHUE CBONCTBA U3YYCHHBIX
KJIACCOB HEOPraHUYECKHUX BEIECTB.
Habmonate neMoHcTpUpyeMble U
CaMOCTOSITEIHHO MPOBOIUMBIC OTIBITHI.
HaOmronaTh 1 ONMCHIBATh XMMUYECKHUE
peaklny C MOMOUIBIO POJIHOTO A3bIKA U

ILTaKaThI
Hatuuk pH, gaTunk
ANEKTPONPOBOJHOCTH




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
4eCTBO XapakTepucTHKA OCHOBHBIX BUI0B eCTECTBCHEORAY IHOM 1
qacon/ Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM AesITeILHOCTH yIeHHKa TeXHOLOIHIeCKOi
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
oOMeHa B BOJIHBIX pacTBOpax S3bIKA XUMUH.
Jlenatp BBIBOJIBI 110 pe3yJIbTaTaM
MIPOBEJACHHBIX XUMHYECKUX OTBITOB.
CoOmronaTh paBuia 6€30MmacHoON
paboThl
MIPU TPOBEJICHUU OTIBITOB
1/43 | CBoiicTBa KUCIOT Howmenknarypa kucior. @usndeckue | CoctaBiusaTh GOpMYIIbl HEOPraHUUECKUX | DJIEKTPOHHbBIE TaOIHUIIBI U
CBOMCTBA KHUCIIOT. COEIMHEHUHN U3yYeHHBIX KJIACCOB. TTaKaThl
XHWMHUYECKUE CBOMCTBA KUCIIOT: HaspiBaTe coeTMHEHNS U3YYEHHBIX Hatuuk pH
B3aUMO/ICHCTBUE C aKTUBHBIMU KJIACCOB HEOPraHMYECKHUX BEIIECTB. Arnmapar 11 MpoBeIeHus
MEeTaJllIaMH, B3aUMO/JICHCTBHUE C XapakTepru3oBaTh 00ITHE CITOCOOBI XUMHYECKUX PEaKIui
OCHOBHBIMH OKCHJIaMH, noJIydeHusi, GU3NYECKUEe 1 XUMUYECKHE
OCHOBAHUSIMU U COJISIMU. MI3MeHeHne | CBOMCTBA KUCIIOT.
OKpacKH MHJIUKATOPOB B pa3au4HbIX | OnpenensTh NPUHAJIEKHOCTD BEIIECTB K
cpenax. [lomydeHue kucior OIPENECIEHHOMY KJIACCy COEIUHEHUI
1/44 | CoiicTBa OCHOBaHHIA Howmenkiatypa ocHOBaHMiA. CocTtaBiaTh GOPMYJIbI HEOPTAHUYECKUX | DJICKTPOHHBIC TAOIHIIBI U
®u3nueckue CBOMCTBa OCHOBAHUM. COCIMHEHUI U3YUYEHHBIX KJIACCOB. TIJIaKaThl
[Tosnyyenne ocHOBaHUM. HaspiBath coeqMHEHNS M3Y4EHHBIX Hatuuk pH
XHUMHUYECKUE CBOMCTBA OCHOBAHUM: | KJIACCOB HEOPraHUYECKHUX BEILLECTB. Anmapart i IpoBeIEeHUs
B3aUMOJICHCTBUE C KUCIOTHBIMU XapakTepu3oBaTh CIIOCOOBI MOJNYYEHHS, | XUMHUYECKUX peaklui
OKCHJIaMU, KHCIIOTAMU U COJIAIMH. buznyeckue 1 XuMHUYEeCKHe CBOMCTBA
Peakuus HenTpanuzanum. OCHOBAHUH.
N3menenne okpacku MHAUKATOPOB B | Onpeaenars NpUHAIICKHOCTh BEIIECTB
pa3IMYHBIX Cpenax K ONPEJEIICHHOMY KJ1acCy CO€qUHEHUN
1/45 | CoiictBa coseit Howmenknarypa coneit. ®usnueckue | CoctaBisaTh (OpMYIbl HEOPTaHUYECKUX | DJIEKTPOHHBIE TaOIHUIIBI U

CBOMCTBA COJIEN. XMMHUYECKHE
CBOMCTBA COJIEH: B3aNMOJIEUCTBUE C

COCIMHEHUN HU3YUCHHBIX KJIACCOB.
Ha3zpiBaTh coequHEHMS HN3YUYCHHBIX

TTAKaThI
Harunk pH




HUcnoap3oBanue

Koun- 00opyAOBaHMSA LEHTPA
HeCTEO XapakTepucTHKAa OCHOBHBIX BH/10B eCTECTBCHEORAY IHOM 1
qacon/ Tema ypoka OcHoBHoOe coepkaHue 110 TeMaM AesITeILHOCTH yIeHHKa TeXHOLOIHIeCKOi
(Ha ypoBHe y4eOHBIX JAelicTBHIA) N
Ne n/m HanpasJeHHOcTel «Touka
pocTa
MeTaJlJlaMH, KUCJIOTaMH, IIeJI0OYaMH | KJIaCCOB HEOPTaHUYECKUX BELIECTB. Arnmnapar 11 poBeIeHus
U IPYTUMU COJISIMHU. XapakTepru30BaTh CIIOCOOBI TOTYUCHHSI, | XUMHUYECKUX PEaKLIni
[Tonyuyenue coneit. [Tonsitue o ¢uznyeckue 1 XuMUYECKHe CBONCTBA
KHCJBIX U OCHOBHBIX COJISIX coJiei.
OnpenensiTb NPUHAAIEKHOCTD BEIIECTB K
OMPEJECIEHHOMY KJIACCY COECIUHEHMI
1/46 | T'eneTHyeckas CBsI3b MEXKIY ['enetnueckas cBsA3b MEXIY XapakTepru30oBaTh B3aUMOCBSI3b MEXY OneKTPOHHBIE TaOIULIbI U
BAYKHEHIIMMHU KJIacCaMu BAYKHEHIIIMMHU KJIaCCaMH KJIJaCCaMHM HEOPraHMYECKUX COCTUHEHHUI | TIaKaThl
HEOPraHMYECKUX BEIIECTB HEOPraHNMYECKUX COEIMHEHUN.
Kiaccudukanust HeOpraHU4eCKux
BEIIECTB.
[TonsiTHe 0 MeTamIonaax, TUAPUIAX,
KapOuax, CUIMIHIAX, HUTPUIAX,
MEepPOKCHIaX
1/47 | Peurenue 3a1a4 1mo Teme I'eneTnveckas CBsI3b MEXKITY XapakTepru30BaTh B3aUMOCBSI3b MEXKTY
«['enernueckas CBSI3b MEXIY Pa3IUYHBIMU KJIaccaMu KJIaCCAMH HEOPraHUYECKUX COECTUHEHHIA.
BKHEHIIMMHU KJIacCaMU HEOPraHMYECKUX BEIEeCTB CocTaBisTh ypaBHEHUS PEaKIIHii,
HEOPraHUYECKUX BEIIECTB)» COOTBETCTBYIOIIUX MOCIEI0BATEIbHOCTH
IpeBpaleHII HEOPraHMYECKUX BEILIeCTB
pa3IMYHBIX KJIACCOB.
3anuchIBaTh YpaBHEHHS PEaKLIUi,
WLUTIOCTPUPYIOIIHNX «LIETTOYKI
XUMHYECKUX TPEBPAIICHHH.
Br16upats MeTO1 CHHTE3a 3a/1aHHOTO
BEIIECTBA
1/48 | Tlpaktiueckas pabota Ne 5. Pemenne skcriepuMeHTaIBHBIX XapakTepru30BaTh B3aUMOCBSI3b MEXY Hatunk pH

«9KCHepI/IMCHTaJ'H>HOG PCUICHUC

3aJ1a4 1o TeMe «l eHeTnyeckas

KJIaCCaMM HCOPIraHNYCCKUX COCIUHCHU.




Koau-
4eCcTBO
yacos/
Ne i/

Tema ypoka

OcHoBHOE CoaepsKaHUuE 110 TEMaM

XapakTepucTHKAa OCHOBHBIX BH/10B
NeATEeJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX JAelicTBHIA)

HUcnonb3oBanue
000py10BaHMS LIEHTPA
€CTEeCTBEHHOHAYYHOH U

TeXHOJIOTHYeCKOH
HanpasJeHHOcTel «Touka
pocTa

3a71a4 110 TeMe «l eHeTnyeckue
CBSI3M MEXY KJlacCaMHU
HeOpFaHI/I‘ICCKI/IX COGI[I/IHGHI/Iﬁ)}

CBsA3b»

HpOBOI[I/ITI) OIIBITHI, HOI[TBep)KZ[aIOIHI/IC
XUMHUYCCKUC CBOﬁCTBa H3y‘I€HHI)IX
KJIACCOB HEOPraHUYECKHUX BEIICCTB.
PaCHOSHaBaTL OIIBITHBIM l'[yTeM
pPacTBOPBI

KHMCJIOT M IIEJI0OYEH 110 U3MEHEHHIO
OKpaCKI/I I/IHJII/IKaTOpa.
DopMyIHpPOBAHKE BBIBOJIOB UCXOIS U3
PE3yJIbTaTOB MPOBEIACHHBIX
DKCIIEPUMEHTOB.

Co0mronaTh paBuia 6€30macHON
paboThI P MPOBEACHUH OTIBITOB

1/49

Kontponbhas padota Ne 3

KonTposib 3HaHui no teme
«O000111EHNE CBENEHNIT O
BaXHEHIITNX KJIaccax
HEOPraHWYECKUX COCTUHCHUIN

OcymiecTBIATh TO3HABATEIBHYIO
pedekcruio B OTHOIIEHHH COOCTBEHHBIX
JOCTH)KEHUH B MpOIecce PEelICHHUs
y4eOHBIX M IMO3HABATEIbHBIX 33734

TEMA 6. ITEPHO

JIMYECKMI 3AKOH 1 TIEPUOJUYECKA I CUCTEMA

X