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[TIosicCHMTeJ/IbHAA 3allMCKa

[IporpaMma mo XMMHK Ha YpOBHE OCHOBHOTO OOIEro OOpa3oBaHHs COCTaBJ€Ha Ha OCHOBE
TpeOOBaHUI K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, mpeactaBieHHbIXx B DPI'OC OOO, a Takke Ha oOcHOBe (denepanpbHO pabdodeit
pOrpaMMbl BOCIIUTAHUA M C YYETOM KOHIICTILMHU MpPENoJaBaHus yuyeOHOro mpeamera «XUMHUS» B
o0OpasoBaTteNbHBIX opranu3anusax Poccutickoii deneparum.

[Tporpamma 1o XuMuM Ja€T MPEACTABICHUE O ILEJAX, OOWIei cTpaTernu oOy4eHusi, BOCIIUTAHUS U
pa3sBUTHS 00YyYaIOLIUXCS CPEICTBAMU yUeOHOI0O IpeaAMETa, YCTaHaBIMBAET 00s3aTelbHOE IPEAMETHOE
coJepKaHue, IpeayCMaTprBaeT paclpeie]eHue ero Mo KiaccaM ¥ CTPYKTYPUPOBAaHUE O pasfesiaM u
T€MaM IpOorpaMMbl IO XHMHUH, ONpEAENsSeT KOJIMYECTBEHHbIE M KAauyeCTBEHHbIC XapaKTEPUCTUKU
COJIepKaHUsA, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YYCHUSI XUMUU C YUYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKH y4e€OHOIo Ipolecca, BO3PAaCTHBIX OCOOCHHOCTEH o0yuaromuxcs,
orpeneNnseT BO3MOXKHOCTH TMpeaMeTa s peajau3aluu TpeOoBaHMHA K pe3yJbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeNbHOI IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TaKKe
TpeOOBaHUI K pe3yJbTaraM OOy4YeHHs XMMHM HA YpPOBHE LeJIed M3ydeHHUs MpeaAMeTa U OCHOBHBIX
BUJIOB Y4eOHO-II03HABATEIbHOM AEATEIbHOCTH 00yYarOLIerocs 0 OCBOCHHUIO YU€OHOI0 COAEp KaHusl.

3HaHUEe XMMHHU CIYKUT OCHOBOW Js1 (hOpMHUpPOBAHHS MHUPOBO33PEHHUS OOYYarOIIETOCs, €ro
IpPEJCTaBICHUNH O MaTepHaJbHOM €IUHCTBE MHpA, BAXHYIO POJIb UIPalOT (OpMHUpPYEMble XUMHUEH
NPECTABICHUS O B3aUMOIIPEBPAIICHUSAX DHEPTUU U 00 HSBOJIOLUHM BEUIECTB B MPHPOJE, O MyTAX
peleHus rio0aJIbHBIX MPOOJIeM yCTOHUMBOrO Pa3BUTHS YEIOBEYECTBA — CHIPbEBOM, SHEPreTHUECKOM,
NUILIEBOH U 3KOJIOrMYeCKOr 6€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peanu3alliii BO3MOXKHOCTEH Uil caMOpa3BUTUS M (HOPMUPOBAHUS KyJIbTYpHI
JUYHOCTH, €€ 001eil U GyHKIMOHATILHON TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHHE MBIIUICHUS W TBOPYECKHUX CIIOCOOHOCTEW 0O0ydarommxcs,
HaBBIKOB UX CaMOCTOATEJIbHOM Yy4eOHOW eATEeIbHOCTH, SKCIEPUMEHTANBHBIX U MCCIEI0BATEIbCKUX
YMEHHUH, HeOOXOAMMBIX KaK B TIOBCEAHEBHOM KHU3HH, TAK M B IPOPECCUOHATILHOMN 1eATEIILHOCTH;

3HaKOMHT CO CHELU(PHUKONH HAayuyHOrO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IV
Ha €IWHCTBO TIPUPOABI M YEJIOBEKAa, SIBISIETCS OTBETCTBEHHBIM JTaloM B (OPMHPOBAHUHU
€CTECTBEHHO--HAayYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

CHOCOOCTBYET (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSIM,
K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTHUECKOEe 00pa3oBaHUE 00yYarOLINXCs.

JlaHHbIe HampaBieHHs B OOYYCHMHM XHMHU OOECHEeUMBAIOTCS CIEUU(UKON Ccomep KaHus
yu4eOHOro mnpeaMeTa, KOTOPbIM SBISETCS IMeAarorMyeckd aJalTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKH XMMHU Ha OIpenes€éHHOM dTame e€ pa3BuTusi. Kypc XMMUU Ha ypOBHE OCHOBHOTO OOILEro
0o0pa30BaHUsl OPHEHTHUPOBAaH HAa OCBOCHHE OOYYAIOUIMMMCS CUCTEMBbI IE€PBOHAYAJIBHBIX IMOHATUHN
XMMHHU, OCHOB HEOPTaHMYECKOW XMMUU M HEKOTOPBIX OTIACIBHBIX 3HAYMMBIX MOHATHI OpraHMYecKOn
XUMHHU.

CrtpykTypa coaepXaHus TNPOrpaMMbl 10 XUMUU C(HOPMHUPOBAHA HAa OCHOBE CHUCTEMHOTO
noaxona k e€ uzyuenuto. CozepkaHue CKJIAIbIBACTCS U3 CUCTEMbI IOHATHH O XUMHUYECKOM 3JIEMEHTE
U BEIIECTBE W CHUCTEMbl TOHATHH O XUMHUYecKoW peakiuu. OO0e 3ITH CHUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl IO MPUHLUIY I[OCIEI0BATEIbHOIO pPAa3BUTUS 3HAHUI HAa OCHOBE TEOPETUYECKHUX
NpeCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona JI. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHS O CTPOCHUH aTOMa M XUMHUYECKOU CBSI3H;

— MpeJCTaBICHUH 00 EKTPOIUTHUECKON JUCCOIMALIMY BEIIECTB B PACTBOpAX.

Teoperndeckre 3HaHUSI paCCMaTPUBAIOTCSI HA OCHOBE AMITUPUYECKH TTOTyUYEHHBIX M OCMBICTICHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEOBATENBHO OT OJHOTO YPOBHS K JIpYroMY, BBITOJIHSS QYHKUIUU OOBSICHEHUS U



MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS W BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS M TONyuYeHUs
M3y4aeMbIX BEIECTB.

OcBoeHHE MPOrpaMMbI MO0 XUMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMHUYECKON
COCTaBJISIOLIEH HAay4YHON KapTHUHBI MHpa B JIOTMKE €€ CUCTEMHOM IPUPOJIbl, IIEHHOCTHOTO OTHOIIEHHUS K
HAYyYHOMY 3HAHUIO M METOJaM MO3HaHUA B Hayke. V3ydeHre XuMUu IPOUCXOANT C MPUBJICUCHUEM 3HAHUN
U3 paHee U3yueHHBIX yueOHbIX npeaMeToB: «Okpyskaroumii Mmup», «buonorus. 5—7 kinacce» u «®Puzuka. 7
KIIace».

[Ipu u3yueHun XUMUU DPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XUMUYECKOM HayKH Kak o0iacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, ITPAKTUUECKON NEATEIbHOCTH YEJIOBEKAa U KaK OJHOIO0 U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpbI. 3a7aua yueOHOro rpeMera COCTOUT B (POPMUPOBAHUN CUCTEMbI XUMHUUECKUX 3HaHUN
— BaXHEWHMMX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHMUYECKUX IOJOXKEHUH, OCTYNMHBIX OO0O0OIIEHUIt
MHPOBO33PEHYECKOT0 XapakTepa, A3blka HAyKH, B NMPUOOLIEHMM K HAyYHbIM METOJaM IO3HaHMS MpU
U3yUYEHHUH BELECTB M XUMHUECKUX peakiyii, B JOPMUPOBAHUH M PA3BUTUH MO3HABATEIILHBIX YMEHUHN U HX
NPUMEHEHUN B y4eOHO-TIO3HABATENBHON M yUeOHO-HCCIEI0BATEIBCKOMN 1eATEIbHOCTH, OCBOCHUH TPaBHUII
0e30MmacHOro 00paleHus C BEIECTBAMU B IIOBCETHEBHOM KU3HU.

[Ipu m3yueHNHn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs Ba)KHOE 3HAUYEHHUE MPHOOpENn
TaKHe LeNH, KaK:

— (¢opMHpOBaHHE UHTEIUIEKTYyaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM0o00pa30BaHMUIO,
COTPYJIHUYECTBY, CaMOCTOSITEJIbBHOMY NPHUHATHUIO PEIICHUH, CHOCOOHON amanTHpOBaThCs K OBICTPO
MEHSIOLUMCS YCIOBUSAM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHCTeMaThdyeckoe MpuodiieHrue oOydalmuxcs K
CaMOCTOSITENIbHOW IMO3HABATEIbHON JAEATENbHOCTH, HAYYHBIM METOAaM IMO3HaHMA, (HOPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— olecrnieueHre YCJIOBHUI, CIIOCOOCTBYIOIIMX  HPUOOPETEHUIO  OOYYaAIOUIMMHUCSA  OMbBITA
pa3HOOOpa3HOW  JEeATENIbHOCTH, T[I0O3HAHUS W CaMOIO3HAHMS, KIIOUEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMIIETEHIIM), UMEIOIINX YHUBEPCAIIbHOE 3HAUECHUE JJIs1 PA3IMUHBIX BUAOB JESATEIHOCTH;

— ¢opMupoBanue oOmIell (YHKIIMOHATBHOW U €CTECTBEHHO-HAYYHONW I'PAaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSACHATH U OLCHHUBATH SIBICHUS OKPYXKAIOIIETO MUPA, MCIIOJIb3YS 3HAHUS M OIBIT, TIOJTY4YCHHBIC
Opy M3YyYEHUH XHUMUHU, NPUMEHATh WX MPU PEIICHUU NpoOJieM B TMOBCEAHEBHOW XU3HU U TPYHOBOMH
NESITENIbHOCTH;

— (opmupoBanue y oOydalOmUXCs TYMaHUCTHUYECKMX OTHOLICHHWM, TOHMMaHUS ILIEHHOCTH
XUMHUYECKHX 3HAHUHM IS BBIPAOOTKU HKOJIOTHYECKH IIeJIeCO00pa3sHOro MOBEACHHS B OBITY M TPYHOBOM
NESTENIbHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3/I0POBBS M OKPYIKAIOIIEH MPUPOTHOM CPeIbl;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M CaMOBOCIMTAaHUIO Ha
OCHOBE YCBOEHHsI OOIIeUeIOBEUeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis u
HATPaBIEHHOCTH JallbHEHIero ooy4yeHus. OO0IIee YuCIo 4acoB, OTBEACHHBIX ISl M3yYEHUS XUMHU Ha
YPOBHE OCHOBHOTO 00IIero oOpas3oBaHus, coctaBisieT 136 yacoB: B 8 kimacce — 68 vacoB (2 daca B
HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

Conep:xanue Kypca 9 kiaacca

BemectBo m xmmundeckas peakuus. llepmonmueckmii 3axkoH. Ilepuogudeckas cucrema
xumuueckux snemeHToB [l. WM. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB XMMHUYECKUX DJJIEMEHTOB IEPBBIX TPEX IMEPUOJOB, KaJIHs, KAIbLUUSA U MX COCIAUHEHUN B
COOTBETCTBUHU C IOJIOKEHUEM JIEMEHTOB B [Ieproandeckoi cCucTeME U CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHAbI XMMHMYECKOM CBA3M. THIBI KPUCTAJUNIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTALINYECKOM PEIIETKM M BUAA XMMHYECKOU CBA3H.
Knaccugukamus ¥ HOMEHKIAaTypa HEOPraHMYECKUX BELIECTB. XUMHUECKHE CBOWCTBA BEILECTB,
OTHOCSAINMUXCSA K pa3IMYHbIM KJAcCaM HEOPraHWYECKUX COCAVHEHUH, TEHETHYECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanumss XUMHYECKUX pEaKIUil MO0 pa3TUYHBIM IMpH3HAaKaM (M0 YHUCIYy U COCTaBy
YUYacCTBYIOLIMX B PEAKLUU BELIECTB, MO TEMIOBOMY 3((eKTy, M0 U3MEHEHHUIO CTEeNeHeH OKUCIICHHS
XUMHYECKHUX 3JIEMEHTOB, [0 OOPaTUMOCTH, MO YYacTHUIO KaTanau3aropa). JK30- U SHAOTEPMHUECKUE
peaxkuuu, TepMOXUMUUECKHE ypaBHEHU. [IoHATHE 0 CKOPOCTH XMMHUYECKON PEAKIIHH.



[TonsiTre 06 0OpaTUMBIX U HEOOPATHUMBIX XUMHUYECKUX peakiusax. [loHsTHe 0 TOMOTeHHBIX U
reTeporeHHbIx peakuusax. [lonstue o karanusze. [loHsTHEe 0 XMMHMUYecKOM paBHOBecHH. DaKTOPHI,
BJIUSIOIINE Ha CKOPOCTh XUMUYECKOM PEAKIIUH U MOJI0KEHHE XUMHUECKOTO PAaBHOBECHSI.

OKHUCINTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIWU, JJIEKTPOHHBIH  OadaHC  OKHCIHMTEIBHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBleHHE YpaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIONIb30BaHUEM METO/1a AJIEKTPOHHOIO OalaHca.

Teopust S7EKTPONUTUYECKON TUCCOLMAIMU. DIEKTPOIUTHI U HEINEKTPONUTHL. KaTuoHsl,
AQHUOHBI. MeXaHu3M JUCCOLIMALMU BELIECTB C PA3JIMYHBIMU BHJIaMU XUMHYECKOW cBs3U. CTeneHb
nucconanui. CUIIbHbBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuyu moHHOro obmeHa. YcioBHs MPOTEKaHHs pPeaKUUid HOHHOTO OOMEHa, IOJIHbIE U
COKpallEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBONCTBAa KHCIOT, OCHOBAaHMM M COJIEH B CBETE
MPEACTABICHUIN 00 JIEKTPONMTHYECKON aucconnanun. KauecTBeHHbIE peakiuy Ha HOHBL. [loHsTHE O
TUAPOIU3E COJIEH.

XUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJIGHHE C MOJENSAMU KPUCTANIMYECKUX PEHIETOK HEOPraHWYeCKUX BEIIEeCTB —
METaJUIOB M HEMETAJUIOB (rpaduTa U anMasa), CJIOXKHBIX BEIIECTB (XJIOpUIa HATpPUs), UCCIEIOBaHUE
3aBHCHUMOCTH CKOPOCTH XMMHYECKON peaklUy OT BO3JIEHUCTBUS pa3NUYHbIX (AaKTOPOB, UCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IpOLECcCa JUCCOLMALMU KHUCIOT, IIEJo4Yed U cojei
(BO3MOKHO MCIOJIB30BaHUE BUIEO MATEPHAIIOB), IPOBEICHUE OMBITOB, WILTIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUsl peaKIiii MIOHHOTO oOMeHa (0Opa3oBaHME OCaliKa, BHIICICHHE Ta3a, 00pa30BaHUE BOIBI),
OTBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peakUuu pas3liokKEeHUs,, COEAMHEHHs), pPACIIO3HABAaHUE HEOPraHMYECKUX BEIIECTB C IIOMOIIBIO
KauyeCTBEHHBIX PEaKLUi Ha HOHBI, PeIlICHUE YKCIIEPUMEHTAIbHBIX 33]1a4.

HemeTauibl 4 MX cOeJUHEHHS

OO6mmas xapakTepucThKa rajoreHoB. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CtpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XUMHYECKHUE
CBOIicTBa Ha mpumepe xjopa (B3aUMOJEHCTBHE C MeETaUlaMH, HEMETAIaMH, IIEJI0YaMHu).
XnopoBogopoa. CoJfisiHasi KUCIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, NpuMeHeHue. JlelicTBue
XJIOpa W XJOpPOBOJOpPOJAa HA OPraHM3M 4YeloBeKa. BakHeiline XJIOpuIbl U HX HaXO0XKIECHUE B
IpUpoJIE.

OO6mas xapakTepucThKa 3JeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTernmeHu OkucieHus. CTpoeHue M (QHU3UUECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJIa ¥ CEephl. AJUIOTPONHBIE MOAUGUKAIIMYA KUCIOPOIa U cepbl. XUMUYECKUE CBOWCTBA CEPBHI.
CepoBonopoji, cTpoeHue, pu3nyeckue U XuMudeckue cBoicTBa. OKCUIBI cephbl KaK MPEACTaBUTEIN
KUCIOTHBIX OKcuaoB. CepHas Kuciora, (U3MYECKHEe W XHMHYECKHE CBOHCTBa (00mMe Kak
NpEeJCTaBUTENsl Kiacca KHUCIOT M crenupuieckre). XUMHYECKHE DPEaKlUH, JeKallue B OCHOBE
MPOMBIIIIEHHOTO Ccrocoba Moiy4deHus cepHoil kucioTel. [Ipumenenue cepHoit kucnotel. Conu
CEpHOM KHCIIOTHI, KaUeCTBEHHAasl peakuus Ha cyiabQpaT-uoH. HaxoxaeHue cepbl U €€ COeAUHEHUN B
npupojie. XUMHUECKOe 3arps3HeHNEe OKPYKAroIIe cpellbl COeAMHEHUSIMHU CEpbl (KUCIOTHBIE JT0XK/IH,
3arpsi3HEHUE BO3/4yXa U BOJOEMOB), CIIOCOOBI €TI0 MPEJOTBPAILICHHUS.

OO6mass xapakTepucThka dleMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCICHUS. A30T, pacCpOCTpaHEHUE B MPHUPOE, GU3NIECKAE U XUMHUUECKUE
cBoiictBa. KpyroBopor azora B mpupoae. AMMHaK, ero (u3nueckue W XUMUYECKHE CBOMCTBA,
nojy4yeHue u npuMmeneHue. Conmu aMMOHHS, UX (U3NYECKHE U XUMHUECKUE CBOICTBA, IPUMEHEHHE.
KauecTBeHHass peakiusi Ha HOHBI aMMOHHUA. A30THas KucjoTa, €€ moiyuyeHue, (U3NYECKue u
XMMHUYECKHE CBOMCTBa (0OmIMe Kak TMpeICcTaBUTENsl Kiacca KHCIOT U CHelu(HuUYecKue).
Hcnonp30BaHre HUTPATOB U COJEHl aMMOHHS B KaueCTBE MUHEPAIbHBIX ynoOpeHuil. Xumuueckoe
3arpsi3HEHUE OKpY:KAIOIIEH Cpellbl COEUHEHUSIMU a30Ta (KUCIOTHBIE JT0KIH, 3arps3HEHHUE BO3/yXa,
nmouBbl U Boj10EMOB). Docdop, amtoTponHbie Moaudukanuu dochopa, GU3HIECKUE U XUMUYECKHE
ceoiictBa. Oxcun dochopa (V) u dochoprnas kucnora, Qu3MUecKue W XUMHUYECKHE CBOWCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBe MUHEPATBHBIX YI00OpEHHIA.

OOmast xapakrepuctuka »dieMeHTOB [VA-rpynmbl. OcoOE€HHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHUCIEHHS. YTJEpoJl, alIOTPOIHbIe MOAU(UKAIMU, PaCIpOCTPAHEHHE B



npupojne, ¢uznYecKkue M XuUMHUYeckue cBorcTBa. AncopOrus. KpyroBopor yriepona B mpupo/e.
Oxcumel yriiepoja, MX (U3MYEecKHMe M XMMHYSCKHE CBOWCTBA, JCWCTBHE HA JKUBBIC OPTaHU3MBI,
NOJTlyYeHHEe W TPHUMEHEHHE. DKOJOTHYECKHE MpoOIeMbl, CBs3aHHBIE C OKcumoM yriepona (1V),
THITOTE3a II00aTbHOTO MOTEIJICHNS KIIMMAaTa, ITAPHUKOBBINA A (GEKT. YTOoNbHAs KUCIOTA U €€ COITU, X
dusznyeckne W XUMHYECKHE CBOWMCTBA, IMOJy4eHHE M TpuMeHeHue. KadecTBeHHas peakuus Ha
kapOoHaT-noHBI. Mcmonp30Banne kKapOOHATOB B OBITY, MEIWIMHE, MPOMBIIUIEHHOCTH U CEIECKOM
XO35MICTBE.

[lepBoHauyanbHble TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEAUHEHUSAX Yriepoja
(MeTaH, 3TaH, STWJICH, alleTUJICH, dTaHOJ, TJIMIEPUH, YKCYCHas KucioTa). [IpuponHble MCTOYHUKHU
YTI€BOI0POAOB (Yrojb, MPUPOAHBIN ra3, HeTh), MPOAYKTHI UX NepepadoTku (OEH3HMH), UX pOJib B
ObITy M mNpOMbINIEHHOCTU. [loHSATHE O OHMOJOTMYECKH BAXKHBIX BEIIECTBAX: JKHUpaX, OelKax,
VIJIeBOJAX — W HMX pOJIM B JKU3HU 4YeJIOBeKa. MarepuaabHOE €IWHCTBO OPTraHMYeCKUX |
HEOPTraHUYECKUX COCTUHEHUI.

Kpemuuii, ero ¢pusznueckne 1 XUMHYECKHE CBOWCTBA, TOydeHue U npuMeHenne. CoeTMHeHus
KpeMHHsi B npupone. O0mme mpeacraBieHus o0 okcuzae kpemHus (IV) m KpeMHHEBOW KHCIIOTE.
Cunukatel, WX WCIOJNB30BAaHHE B OBITY, B TPOMBIIUICHHOCTH. BaKHEHINEe CTPOUTEIbHBIC
MaTepuasbl: KepaMHKa, CTEKJo, LIeMeHT, OeroH, kene3o0eroH. [Ipobrembl Ge3zomacHOro
MCIIOJIb30BAHUS CTPOUTEIIbHBIX MAaTEPUAJIOB B MOBCETHEBHON KU3HH.

XUMHUYEeCKHI IKCIIEPUMEHT:

u3ydeHue o0pas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI, MPOBEICHHE
KaueCTBEHHBIX pEaKIMii Ha XJIOPUI-UOHBI M HAOJIOJEHHE NPU3HAKOB MX MPOTEKaHUS, OIbBITHI,
oTpakaromue (u3nyecKkue M XUMHYECKHE CBOWCTBA TAJOT€HOB M HMX COCJUHEHUH (BO3MOXKHO
UCIIONIb30BaHUE BHJAEOMATepUaoOB), O3HAKOMJIEHHE C O00pa3lamMu XJIOpPHUIOB (TaJIOT€HUIOB),
O3HaKOMJIEHHE ¢ oOpa3uamMu ceppl M €€ COEAMHEHHUSAMU (BO3MOXHO  HCIOJb30BAaHUE
BUJICOMATEepHaloB),  HaOJIOZeHME  mpolecca  OOyrMBaHMS ~ caxapa  HOJ  JCHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI, HM3Y4YCHHE XHUMHYECKHX CBOICTB pa30aBlIeHHOW CEpHOM
KHUCJIOTBI, IPOBEJCHUE KAueCTBEHHOM peakuuu Ha cyib(ar-uoH U HaAOMIOJEHHE MpHU3HAKa e&
NPOTEKAaHUs, O3HAKOMJICHHE C (M3NYECKMMU CBOMCTBaMHU a3oTa, ¢ochopa M MX COEAMHEHHH
(BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEpPUATIOB), 0oOpasmaMu a30THBIX W (POCPOPHBIX YyIOOPCHHIA,
NoJy4YeHue, cCoOnpaHue, paclo3HaBaHWE U M3yYCHHE CBOMCTB aMMHaKa, MPOBEJCHUE KauyeCTBEHHBIX
peakiuil Ha MOH aMMOHHMS U PochaT-uOH U W3ydYeHHE NMPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBHE
KOHLICHTPUPOBAHHON a30THOM KHCIOTHI C MEbI0 (BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEPUAJIOB),
U3y4YeHHE MoOJIelel KPUCTAIIMYECKHX PemEToK anmasza, rpadura, ¢yiepeHa, 03HaKOMIICHHE C
MpOIIECCOM  aIcOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOWCTBOM
POTUBOTrasa, MOJIyueHHe, COOMpaHHe, pAclO3HaBaHME U H3Y4YEHHE CBOWCTB YTJIEKUCIIOro rasa,
MPOBE/ICHUE KAUEeCTBEHHBIX pEaklMii Ha KapOOHAT M CWJIMKAT-MOHBI U HM3yYE€HHE NPHU3HAKOB HUX
NPOTEKaHUsl, O3HAKOMJIEHHE C TMPOAYKUMEH CHJIMKATHOH  MPOMBIIUIEHHOCTH, pEeIlIeHUe
HKCTIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxkHele HeMeTaTbl U UX COCTMHEHUS.

MeTayibl M MX cOeIMHEHHS

OO6mras xapakTepUCTHUKAa XUMHUECKUX IJIEMEHTOB — METAJUIOB HA OCHOBAHUU MX TOJIOKEHUS B
[lepnonnueckoii cucreme xumudeckux anemeHToB Jl. M. MenneneeBa u ctpoenus atoMmoB. CTpoeHHe
MeTaJlIoB.  Merauinueckass  CBSI3b M METaJUIMYECKash  KpUCTalLIM4ecKas  peléTka.
DNEKTPOXUMHUUECKHUI psijl HAMpsHKEHU MeTauioB. OU3ndeckue U XUMUYECKHE CBOMCTBA METaJIOB.
OO6mmue criocoOb! oMyueHus: MeTaiuIoB. [IoHSITHE 0 KOPPO3UH METAJLIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI
ux oT Koppo3uu. CmnaBbl (CTallb, YyTyH, TIOPAIOMUHHNA, OpOH3a) U HUX NPUMEHEHHE B OBITY U
MPOMBIIIUIEHHOCTH.

[enouynsle MeTauibl: monoxeHue B llepuoanyeckoil cucteMe XUMHUYECKHUX B3JEMEHTOB /.
N. MenneneeBa, cTpoeHHE UX aTOMOB, HAX0KJI€HUE B pupoje. Puznyeckrue 1 XuMHYECKUE CBOWCTBA
(Ha mpumMepe HaTpus U Kanus). OKCHIBI U TUAPOKCUABI HATpUS U Kanus. [IpuMeHeHne menodHbIX
METAJUIOB U UX COCIMHEHUH.

[IlenoyHO3eMenbHbIE METAIBI MarHUM W Kajbluii: monoxenue B Ilepuoanueckoit cucreme
xuMmuueckux ssemMeHToB J[. U. MeHneneeBa, CTpO€HHE HUX aTOMOB, HAaxO0XXJICHUE B IMPHUPOJE.



Ou3nyecKkue U XMMHUECKHE CBOWCTBAa MarHUs W Kanblivs. Baxkneire coefuHeHNs KaabIus (OKCH/,
TUAPOKCH, coiin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.
Amomunuii: nonoxenue B Ilepuogmueckoit cucreme xummuueckux snemeHToB [[. . Menneneesa,
CTpOCHHE aTOMa, HAXOXJeHHe B mpupoje. PuU3NYECKUEe U XUMUYECKHE CBOMCTBA aJIIOMUHUS.
AMdoTepHbIe CBOWCTBA OKCHIA U TUIPOKCHIA ATFOMUHHUS.
Kenezo: monoxenne B Ilepmogmueckoit cucreme xumuueckux 3nemeHToB J[. WM. MeHneneena,
CTPOEHHE aTOMa, HaxoxKJaeHue B npupoje. Pusnueckne U XMMUUYECKHUE CBOMCTBA kene3a. OKCHpbl,
ruapokcuabl U conu xenesa (I1I) u sxenesa (I1I), ux cocras, cBoiicTBa U Moyy4eHUE.

XUMHYEeCKHI IKCIIEPUMEHT:
O3HAaKOMJIEHHE C O00pa3llaMM METa/lIOB M CIUIaBOB, HUX (PU3NYECKUMHU CBOWCTBAMHU, H3yu€HUE
pe3yJabTaTOB KOPPO3UM METAJIOB (BO3MOXKHO HCIHOJBb30BAHHWE BHJEOMATEPHANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCUA KaJbIMs U HATPUsI C BOAON (BO3MOXKHO HCIIOJIb30BAHKE BHIEOMATEPUATIOB),
UCCIICIOBAaHUE CBOMCTB JKECTKOM BOABI, Mpollecca TOPEHHUs JKejle3a B KUCIOpojae (BO3MOXKHO
UCIIOJIb30BAaHUE BMJIEOMATEPUAIIOB), NPU3HAKOB IIPOTEKAHUS KAYECTBEHHBIX pEaKLM Ha HOHBL
MarHusi, KaJbI¥s, aTFOMAHUS, HHKA, xKeie3a (1) u xenesa (I11), meau (II), HaGar0€HNE U ONTMCAHKE
MPOIIECCOB OKpAIIMBAHUS IJIAMEHM MOHAMHU HATPHS, KaIUS M Kajdblus (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHIA aJIOMUHUS U TUIPOKCHIA
[IMHKA, pEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeil1ne MeTaibl U UX COSTUHEHUSD.

XuMHUSA U OKPYKAKOIIasA cpeaa
BemectBa u Marepuanbl B TOBCEITHEBHOM KU3HU 4YEJOBEKa. be30oracHoe UCIOIb30BaHUE BELIECTB U
XUMHYECKHX peakuuii B ObiTy. llepBas moMomip npu XUMHUYECKHX OXKOTaX W OTPaBICHHSIX.
XHMHYECKOE 3arpsA3HEHHE OKpY’Karolled cpenbl (IpeaesbHas JI0NyCcTUMasi KOHLIEHTPALUs BEIIECTB,
nanee — [1/IK). Pons Xxumun B penieHur SKOJIOTHIECKUX TTPOOIIEM.

XUMHYECKHH IKCIIEPUMEHT:

u3ydeHue o0pa3oB MaTepralioB (CTEKIIO, CIJIaBbl METAJLIOB, TOJIMMEPHBIE MaTEpUaJbl).

MexnpeaMeTHble CBSI3H
Peanuzanus MexnpeaMETHBIX CBsS3€l NPU HW3YYEHHH XMMHUHM B 9 Kjacce OCYILECTBIIAETCS 4epes
UCIIOJIb30BAaHWE KaK OOLIUX €CTECTBEHHO-HAYYHBIX TOHSITHH, Tak M TIOHSATUH, SBISIOIINXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAy4YHOI'O LIUKJIA.
OO0ue ecTeCTBEHHO-HAyYHbIC MOHATHUS: HAYYHBIN (aKkT, TMIOTE3a, 3aKOH, TEOPHs, aHaJIU3, CUHTES,
KJaccuuKanus, NIepuoOANYHOCTb, HAOIIOACHHUE, SKCIIEPUMEHT, MOICIUPOBAaHNE, U3MEPEHHE, MOJIEIb,
SIBIICHHE, TAPHUKOBBIHN 3(h(HeKT, TEXHOIOT U, MaTepPHAJIBL.
®usnka: Marepus, atoM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, M30TOIbI, PAJIHOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPHUUECKU 3aps], NPOBOJHUKH, TOIYHNPOBOTHHUKH, TUIIEKTPUKH, (OTODIEMEHT,
BEIIECTBO, TeEJNO, OOBEM, arperaTHOE€ COCTOSHHUE BEIIeCTBa, ra3, pPacTBOP, PacTBOPUMOCTb,
KpHUCTAUTMYECKasi pPeIéTKa, CIUIAaBbl, (PU3MUECKUE BEIMYHHBI, €AWHUIBI M3MEPEHHs, KOCMHUYECKOEe
MIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COTHIIE.
Buonorusi:  gorocuHTe3, apixaHue, Owuocdepa, IKOCHCTEMa, MHUHEpAIbHbIE  yI0OpEHUs,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.
I'eorpadust: armocdepa, ruapocdepa, MUHEpAJIBI, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOMIAaeMbIe, TOTIIHBO,
BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTrPaMMBbl OCHOBHOI'O 00IIIEro 00pa3oBaHMs JOCTUTAIOTCS B
XoJie 00y4eHUs! XUMHUHU B €IMHCTBE Y4€OHOM U BOCIIMTATEIbHON AESITEILHOCTH B COOTBETCTBUH C
TPaZULIUOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
NPUHSATHIMHU B 00IIIECTBE NPAaBUIIAMU M HOPMaMH MTOBEJICHHS U CTIOCOOCTBYIOT MPOIIeccam
CaMOIIO3HAHUS, CAaMOPA3BUTHS U COLMAIN3ALUHU 00ydaronmxcs. JINUHOCTHBIE pe3ynbTaThl OTPAXKAOT
TOTOBHOCTH 00YYaIOIINXCSl pyKOBOJICTBOBATHCSI CUCTEMOM MO3UTHUBHBIX IEHHOCTHBIX OPUEHTAINI U
pacIIMpPEHKE OIBbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:



1)

2)

3)

4)

5)

6)

NATPHOTHYECKOI0 BOCIINTAHMSA:

LIEHHOCTHOTO OTHOILLIEHUS K OTE€YECTBEHHOMY KYJbTYpPHOMY, HICTOPUYECKOMY U HAYYHOMY HaclleHIo,
NOHMMAaHMS 3HAaYECHUs1 XUMUYECKOI HayKH B H3HH COBPEMEHHOT'0 00IECTBA, CIIOCOOHOCTH BIIa/IETh
JOCTOBEPHOH MH(OpMAIHEH O MEPEOBIX JOCTIKEHHUAX U OTKPBITUSX MUPOBOW U OTEUECTBEHHOM
XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUPA U OOILECTBA;
rPaKIAHCKOT0 BOCIIMTAHMSA:

IIPEJICTaBICHNS O COLMAIBHBIX HOPMaX U NPaBUiIaX MEXJINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE,
KOMMYHUKATHBHON KOMITIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, YIEOHO-HCCIIET0BATEIbCKOM,
TBOPYECKOH U JAPYTrUX BUAAX JEATEIBHOCTH, FOTOBHOCTH K Pa3HOOOPa3HOI COBMECTHOM
JESITEJIbHOCTH MPH BBIIIOJIHEHUU YYEOHbIX, TO3HABATEJIbHBIX 33124, BHITOJHEHUN XUMUYECKUX
9KCHEPUMEHTOB, CO3JaHNU YUEOHBIX IPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO U B3aHMOIIOMOIIH
B IIpOLIECCE 3TOM yueOHO e TeNbHOCTH, FOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U MOCTYIIKH CBOUX
TOBApHUIIEH € MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS NOCIEACTBUN
IOCTYIIKOB;

HEHHOCTH HAYYHOI'0 NIO3HAHUSA:

MHUPOBO33PEHYECKHE NPEICTABICHUS O BEIIECTBE U XUMUUECKOM pPEaKIMi, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISAIOLIUE OCHOBY Ul TIOHUMAHMS CYyILIHOCTH
HAYYHOH KapTHHBI MUPA, IPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS IPHUPOIBL,
B3aMMOCBSA35X YEJIOBEKA C IPUPOJIHON CPENOH, O POJIM XMMHHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;
NI03HABATEJIbHBIE MOTUBBI, HAIPaBJICHHBIC HA MTOJYyYSHHE HOBBIX 3HAHHI MO0 XMMUHU, HEOOXOMMBbIe
U1 00BSICHEHUS Ha0JII0JaeMbIX IIPOLIECCOB U SIBJICHUH, 103HaBaTEIbHON, HH(OPMALIMOHHOMN U
YUTATENIbCKOM KyIbTYphI, B TOM YHCJIC HABBIKOB CAMOCTOSITEILHON paObOTHI C yUeOHBIMH TEKCTaMH,
CIPAaBOYHOM JINTEPATYPOH, TOCTYIIHBIMU TEXHUUYECKUMU CPEICTBAMH HH(POPMALIMOHHBIX TEXHOJIOTHA;
UHTEpeC K 00YYCHUIO U TO3HAHUIO, JIF0003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHON U UCCIIEJOBATENIBCKOM NESTEIbHOCTH, K 0CO3HAaHHOMY BbIOOpY
HAINpPaBJICHHOCTH M YPOBHs 00y4EHUS B JAJIbHEHIIEM;

(popmupoBaHus KyJbTypbl 310POBbS:

OCO3HaHHE LIEHHOCTH ’KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBbIO, YCTAHOBKH Ha
3JI0POBBII 00pa3 )KU3HU, OCO3HAHUE MOCIEACTBUN U HENPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTHKOB, KypEHHS), HEOOXOIMMOCTH COOIIIOICHHS ITPaBUII 0€30IIaCHOCTH TPH
00palleHnn ¢ XUMUYECKUMHM BELIECTBAMU B OBITY U peabHOM KU3HM;

TPYAOBOI0 BOCIIMTAHMA:

MHTEpEC K MPAKTUYECKOMY U3Yy4EHHIO Npodeccuil U Tpyaa pa3IudHOro poja, yBaKeHHUE K TpyLy U
pe3ynbTataM TpyAOBOH €ATEIbHOCTH, B TOM UHCJIE Ha OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110
XMMHH, OCO3HAHHBIN BBIOOP MHIMBHIyaJIbHON TPAEKTOPUU IPOIOJIKEHUsI 00pa30BaHUs ¢ yUETOM
JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMUH, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIenIHoH npohecCHOHAIBHON AESITeIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh
a/IalITUPOBATHCS B TPO(ECCHOHATBHOM cpe/ie;

IKOJOTHYECKOr0 BOCIIMTAHUSA:

9KOJIOTMUYECKH 11e1eco00pa3HOe OTHOLIEHHE K IPUPOE KaK UICTOYHMKY KU3HU Ha 3emile,
OCHOBE €€ CyIIeCTBOBAHMUs, IOHMMAHUE [IEHHOCTH 3/10pOBOr0 U 0e30macHoro odpasa KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHHE
LIEHHOCTH COOJIIO/ICHHSI ITPaBUII 0€30MacCHOr0 MOBEEHUS TP paboTe C BELIECTBAMHU, a TAKXKE B
CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHHUS, MOJIydaeMble IIPU U3YUEHUN XUMUHM, U1 PELIeHus 3a/a4,
CBSI3aHHBIX C OKPY’KAIOIIEH IPUPOJIHON CPENOH, AJIs IOBBILICHUS YPOBHS SKOJIOTHYECKON KYJIBTYPHI,
0CO3HaHMA IMT00AIBHOIO XapakTepa 3KOJ0rMYECKUX Mpo0IeM U MMyTel uX peleHus NoCpeICTBOM
METOJI0OB XUMUH, 3KOJIOTUYECKOT'O MBIIIJIEHHSI, yMEHHS pyKOBOJICTBOBATHCSI UM B IT03HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON IIPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI



B cocTaBe meTanpeaMeTHBIX Pe3yJIbTaTOB BBIACISAIOT 3HAYUMBIE I (POPMHUPOBAHUS
MHUPOBO33PEHUS 00IIEHAYYHbIC TOHATHUS (3aKOH, TEOPUS, IPUHIUI, THITOTE3a, (haKT, CUCTEMA,
MPOIECC, SKCTIEPUMEHT U APYTOE.), KOTOPbIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax 1 MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (DOPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAYYHOM KapTUHE MHpPA, U YHUBEpCaIbHbIe yueOHbIE AeiicTBUS (T03HABATENbHEIE,
KOMMYHHUKATHBHBIE, PETYJSITUBHBIC), KOTOPBIE 00ECTIeYHBAIOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI 1eATeTbHOCTH.

[Mo3naBaTebHBIE YHHBEPCAJbHbIE YUeOHbIE JeiiCTBHS

ba3oBble Jorn4yeckue AeiicTBUS:

YMGHI/ISI HCIIOJIB30BAThH HpI/IéMI)I JIOTUYCCKOT'O MBIIIIJICHUA HpI/I OCBOCHHUU 3H3HPII>1: paCKpI)IBaTB
CMBICJI XUMUYECKHUX MOHATUH (BBIIEIATh UX XapAKTEPHbIE IPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C
I[pyrI/IMI/I HOHSITI/I?IMI/I), HUCITIOJIB30BATh IMOHATUSA OJI51 06”I)SICH€HI/I$I OTACIIbHBIX q)aKTOB u 5IBJ'I€HI/II71,
BBIOMpATh OCHOBAHMS U KPUTEPUU I KIACCUPUKALUN XUMHUUYECKUX BEIIECTB U XUMUYECKUX
peaKHHﬁ, yCTaHaBHI/IBaTb HpI/I‘-II/IHHO-CJIeI[CTBeHHBIe CBsA3HU MG)KI[y O6’b€KTaMI/I I/I3y‘-ICHI/ISI, CTpOI/ITb
JIOTUYECKHE pacCyXIeHHsI (MHIyKTUBHBIC, JCTYKTHUBHBIC, 10 aHAJIOTHH), IeJIaTh BEIBOABI U
3aKJIIOUCHUS;

yMEHHE TIPUMEHSTD B MPOIIECCE TIO3HAHUS MOHATHUS (TIPEIMETHBIC U METAIIPEIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCIIOIb3YEMBIE B XMMHH, IPEOOPa30BbIBATH IINPOKO
MIPUMEHSEMbIE B XUMUHU MOJICIIbHBIE TIPEJICTABIICHUS — XUMHUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
XuMH4eckast popMyIia 1 ypaBHEHHE XMMUYECKON pEaKIuy — MPH PEIICHNH Y4eOHO-TI03HABATEIbHBIX
3a/1a4, C Y4ETOM ATUX MOJACIBHBIX MPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIIECTBEHHbIE
HpI/I3HaKI/I I/I3y‘-IaeMBIX O6’b€KTOB — XUMHUYCCKUX BCIICCTB U XUMHUYCCKUX peaKnHﬁ, BBISABJIATH OGIJ_II/IG
3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHBIE CBSI3U U IPOTHUBOPEYUMS B U3y4aeMbIX Mpolieccax 1
SABJICHUAX.

Ba3oBrble uccienoBarejhLCcKue AeliCTBHA:

YMCHI/IC HUCIIOJIB30BATH ITOCTABJICHHBIC BOHpOCbI B KQUYCCTBEC I/IHCTpYMeHTa IIO3HaHUA, a TAKXKE B
KaueCTBE OCHOBBI JJIs1 (HOPMUPOBAHMS THITIOTE3BI 11O POBEPKE MPABHIBHOCTH BBHICKA3bIBAEMBIX
CYXIECHUN;

MpUOOPETEHHUE OIBITA O MNIAHUPOBAHUIO, OPTaHU3AIMU U TIPOBEICHUIO YUEHUYECKHUX
IKCIIEPUMEHTOB, YMEHHUE HAOII0aTh 32 XOJI0M MPOIlecca, CAMOCTOSTENIEHO MPOTHO3UPOBATH €TI0
pe3yibTaT, GOopMyITHpPOBaTh 0OOOIIIEHUS U BEIBOABI IO pe3yJIbTaTaM MPOBEAEHHOTO OIIBITA,
WCCJICTIOBAHMSI, COCTABIIATh OTUET O IPOACIaHHOM padoTe.

PabGora ¢ unopmaumeii:

YMEHHUE BBIOMpaTh, aHATTU3UPOBATh U MHTEPIPETUPOBATH HH()POPMAITUIO pa3TMYHBIX BUJOB U
dbopM mpeacTaBaeHUS, TIOJyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIIpHAs JTUTEpaTypa
XUMHYECKOI'0 COJIepKaHus, CIIpaBOYHbIE 0co0us, pecypchl IHTepHETa), KpUTUUECKH OLIEHUBATh
MIPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE PUMEHATH Pa3INUHbIe METO/BI U 3alIPOCHI TIPU TIOUCKE U 0TOOpe HH(pOpMAIHU U
COOTBETCTBYIOIIUX JJAHHBIX, HEOOXOAMMBIX ISl BBIMTOJTHEHUS YU€OHBIX U ITO3HABATEIIBHBIX 337124
OTpeIeIEHHOTO TUTIA, TIPUOOPETEHHE OTBITA B 00JIACTH UCTIONB30BaHUSI HHPOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHA, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCMOJIb30BAHUS PA3IMYHbBIX
TIOMCKOBBIX CUCTEM, CAMOCTOSITENIFHO BEIOMPATh ONTHMAJIBHYIO (hOpMY IpeACTaBICHUs HHPOPMALIUU
Y WUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4ul HECJIOKHBIMU CXeMaMH, JuarpaMMaMHu, IpyruMu (hopmMamMu
rpaduKu 1 UX KOMOWHAIUSMU;

yMEHHE UCITOJIb30BaTh U aHAJTM3UPOBATH B MIPOIIECcCe YUYCOHOM U UCCIIEI0BATEIbCKOM
NCATCIIBHOCTHU I/IH(i)OpMaIII/IIO O BJIMAHUN HpOMBIHIJIeHHOCTI/I, CCJIIBCKOTI'O XOSﬂﬁCTBa nu TpchnopTa Ha
COCTOSIHHE OKPY’KAIOUIEH MPUPOTHOMN CPEIbI.

KoMMyHuKaTHUBHBIE yHUBEPCAIbHbIE YUeOHbIe 1elCTBUA:

YMEHHUS 33/1aBaTh BOIPOCHI (B XO€ IUaiora U (WIH) TUCKYCCHUH) TIO CYIIECTBY 00CYKIaeMOn
TEMBI, q)OpMYJII/IPOBaTI) CBOH HpGI[JIO)KeHI/ISI OTHOCHUTECJIBbHO BBITIOJIHCHU A Hpe,Z[HO)KCHHOI;'I 3aJa4u,

YMEHHUS TIPEJCTABIISITh TOJTYUYCHHBIE pe3yJIbTaThl MO3HABATEILHON JEATEIIBHOCTH B YCTHBIX U
INMCHbMCHHBIX TCKCTAaX, ACJIaTh npe3eHTaumo p€3y.IH>TaTOB BBIITOJIHCHUS XUMHUYCCKOI'O C-)KCHepI/IMeHTa



(1TabopaTopHOTrOo OMbITa, TA00PATOPHOI pabOTHI MO HCCIEAOBAHNIO CBONCTB BEIIECTB, yUeOHOTO
IIPOEKTA);

yMeHHs y4eOHOTO COTPYJHHUUECTBA CO CBEPCTHHUKAMHU B COBMECTHOM MMO3HABATEIHHON U
UCCIIEIOBATEIBCKON AEATEIBHOCTH TIPU PEIICHUN BO3ZHUKAIOUINX MTPOOJIeM Ha OCHOBE Y4€Ta 00IInX
MHTEPECOB M COTTIACOBAHMS MO3ULIUHN (00CYX)AeHHs, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD»,
KOOpPJMHALMS COBMECTHBIX ACHCTBUM, ONPEIEICHUE KPUTEPUEB IO OLIEHKE KAYECTBA BBIIIOJIHEHHON
paboThI U IpYyTHE).

PerynsiTuBHbIe YHUBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUA:

YMEHHUE CaMOCTOSTENIBHO OIPEIEIATh LEIU ASATEIBHOCTH, IUIAHUPOBATh, OCYILECTBIIATD,
KOHTPOJIUPOBATh U IPU HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO JESITENIbHOCTD, BEIOUpATh HauboJsee
3¢ deKTUBHBIE CTIOCOOBI pelIeHus] Y4eOHBIX U IT03HABATENIbHBIX 3a/1a4, CAMOCTOSATENILHO COCTaBIATh
WJIM KOPPEKTUPOBATH MPEJI0KEHHBIN aITOPUTM JIEUCTBUN MPU BBINOJHEHUH 3aIaHUH C yYETOM
HOJYYEeHHUs] HOBBIX 3HAaHUH 00 M3yyaeMbIX 00BEKTaX — BEILECTBAX M PEAKIMX, OLICHUBATh
COOTBETCTBUE IIOJy4EHHOI'O pe3yJIbTaTa 3asiBJICHHOW LIE€JIM, YMEHHUE MCIIO0Ib30BaTh U AHAJIU3UPOBATH
KOHTEKCTBI, IPe/IJIaraéMbl€ B YCJIOBUU 3aJaHUN.

NPEAMETHBIE PE3YJIbTATHI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOSHUIO 0053aTEILHOTO COACPKAHMUS,
YCTaHOBJICHHOTO IaHHOH (eiepalibHON pabodeld mporpaMMOii, BBIJICNISIOT: OCBOCHHbIE
00y4JaroIuMHUCs HayYyHbIe 3HAHUSA, YMEHUS U CLIOCOOBI IeWCTBUH, cienuduueckue 1Jis MpeIMeTHOM!
o0nacTu «XUMHS», BUIBI AESITEIBHOCTH 110 MOJIYYEHHIO HOBOTO 3HAHUS, €T0 UHTEPIpETaLIH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX U HOBBIX CUTYAIUsX.

K koniy o0y4enus B 9 kiacce npeaAMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y 00YHUAIOIIUXCSI YMEHUI:

- PaCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATUN: XUMUYECKAN JIIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, IPOCTOE BEUIECTBO, CJI0KHOE BEILIECTBO, BAJICHTHOCT,
IEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKAsl PEaKIUs, XUMUYECKas CBA3b, TCIUIOBOM
3¢ dexT peakiuu, MOJIb, MOJISIPHBIH 00BEM, pacTBOP, NIEKTPOIUTHI, HEAIEKTPOIUTHI,
JIEKTPOJIMTUYECKAS IUCCOLMALINS, PEAKIIUM HIOHHOTO 00MEHa, KaTalnu3aTop, XUMUIECKOe
paBHOBecHe, 00paTHUMbIE 1 HEOOpAaTUMBbIE PEAKIIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIIH,
OKHCITUTEIb, BOCCTAHOBHUTEIb, OKHCICHUE M BOCCTAHOBJICHHUE, AITIOTPOIHS, aM(pOTEPHOCTb,
XUMHUYECKast CBsI3b (KOBaJIGHTHAs, HOHHAS, METAJUIMYECKasl), KpUCTaNInyecKas: peuéTka, Koppo3us
METaJUIOB, CILIAaBbI, CKOPOCTh XMMHUYECKON PEAKLUH, IIPEIEIbHO foIrycTuMas KoHueHrpauus [1/IK
BEILIECTBA;

- WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHIATUN U IPUMEHATDH 3T ITOHATHS
P ONKMCAHHUM BEIIECTB U MX MPEBPAIICHUI;

- UCTIOJIF30BaTh XUMHUUECKYIO CUMBOJIUKY JUISI COCTABJICHUS (POPMYIT BELIECTB U YPaBHEHHIA
XUMUYECKHUX PEAKLUA; ONPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JINYHOTO COCTABA, IPUHAJUJIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJlaccy
coemHeHu o popMyiaM, BUJ XUMUYECKOU CBSA3H (KOBaJCHTHAsI, MOHHASI, METAJNTNYeCKasi) B
HEOPraHMYECKUX COCTUHEHUSX, 3aps]l HOHA 110 XUMHUYECKOH (hopMyJie, XapaKTep Cpeabl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COEAMHEHUH, TUI KPUCTAITIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

- packpsiBaTh cMbIci [lepronnueckoro 3akona . 1. MenaeneeBa u 1eMOHCTPUPOBATh €r0
MOHMMAaHUE: OTMHMCHIBATh M XapaKkTepru3oBath Tabnuunyto Gopmy Ileproanueckoit cucteMbl
XUMHUYECKHX DJIEMEHTOB: pa3InyaTh MOHATHUS «TJIaBHAs MOATpyMa (A-Tpyma)» 1 «I000vYHas
noarpynna (b-rpynmna)», mansie v 601bIIKMe TEPUOABI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE UMEIOTCS
B IEPUOANYECKOM TaOIMIIE, C YUCIOBBIMU XapaKTEPUCTUKAMM CTPOEHUSI aTOMOB XUMHUYECKUX
3JIEMEHTOB (COCTaB U 3aps]l sSApa, 00IIee YUCIO SJIEKTPOHOB U paCHpe/IeieHHe UX M0 3JIEKTPOHHBIM
CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB U UX COCJMHEHUH B
npeJienax MaJlbIX EPUOOB U TJIABHBIX MOJATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB; KJIacCU(UIINPOBATH
XUMHUYECKHE JIEMEHTBI, HEOPraHMUECKHUE BELIECTBA, XUMHUUECKHE peakuy (110 YUCIY U COCTaBy
Y4acTBYIOUINX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 10 U3MEHEHHUIO CTETIEHEeH OKUCIICHUS
XHMHYECKHUX JIEMECHTOB);



- XapakTepHu30BaTh (OMHUCHIBATH) OOIINE U cielU(PHUECKIe XUMHUECKHUE CBOICTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MMOATBEPK/1asi ONMCAHKUE PUMEPAMU MOJICKYJISIPHBIX U MIOHHBIX YPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

- COCTaBJISATh YPABHEHUS JIEKTPOJIUTHUECCKON JUCCOLUALIMU KUCIIOT, IIEI0YEHN U COJIEH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS PEeaKIHii HOHHOTO 0OMEHa, ypaBHEHUS peaKIIHid,
MOJITBEPKIAIOLIUX CYIIECTBOBAHNE T'€HETUUECKOM CBS3U MEX/1y BEIIECTBAMU Pa3IMUHbIX KJIACCOB;
pPacKpbIBaTh CYIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEACTBOM COCTABICHUS
IJIEKTPOHHOI0 ajlaHca 3TUX PeaKLIUi;

- IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUSI, BOBMOKHOCTH
MPOTEKAHUS XUMUYCCKUX TIPEBPAIICHUN B PA3JIMYHBIX YCIOBHIX; BBIYUCIISATH OTHOCUTEIBHYIO
MOJIEKYJISIPHYIO U MOJISIPHYIO MacCChl BEIIECTB, MACCOBYIO JIOJIF0 XMMUYECKOI'0 3JIEMEHTA 110 (popmyIie
COEJIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [10 YPABHEHUIO
XUMHUYECKON peaKiiu; cOOM0IaTh MpaBuia MOJIb30BAHMS XUMUYECKON MOCYA0N U JIabopaTOPHBIM
000pyI0BaHUEM, a TAKKE MpaBUiIa OOPALICHUS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKLHUSMHU T10
BBITMOJIHEHHIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB 110 TOTYYEHUIO U COOMPAHUIO ra3000pa3HbIX
BEUIECTB (AMMHUAKa U YIJIEKUCIIOTO Ta3a); IPOBOAUTH PEAKLMH, IOATBEPKAAIOIINE KaUeCTBEHHBIN
COCTaB Pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMHUI-, HOAUI-, KApOOHAT-,
docdar-, cunukar-, cynbQar-, THIPOKCH I-UOHBI, KATHOHBI aMMOHHS 1 HOHBI U3YYCHHBIX METAIIJIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSTh OCHOBHBIE OIIEPALIMU MBICIUTENBHOMN AE€ATEIbHOCTH — aHAIN3 U CUHTE3,
cpaBHEeHHE, 00001IEHIE, CUCTEMATH3AIUIO, BBISIBICHUE IPUYNHHO-CIIEICTBEHHBIX CBS3EeH — IS
M3YYEHUsI CBOMCTB BEILIECTB M XUMUUYECKHUX PEAKIIU, €CTEeCTBEHHO-HAYYHbIE METObI TO3HAHUS —
HaOJI0/IeHUE, U3MEPEHUE, MOJICIIUPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICIICHHBII ).

9 KJIIACC
(2 u B HEeaemo, Bcero 70, u3 HUX 4 4 — pe3epBHOE BpeMs)

Ne
Jara

K- Conep:xanue 1esiTeJIbHOCTH
BO (3J1eMeHTBI co/iep:KaHie KOHTPOJIb) Oo0opynoBanue
Tema ypoxa 4aco B HeHTpa

IoBTOpeHue u 00001IeHNe CBeleHUI 0 Kypcy 8 kiacca.
Xumuyeckue peakuuu (5 4)

Knaccudukanus 1 bunapubie coequnenusi. OKCUIbI
HEOPraHUYECKHUX BEIIECTB U coJyieo0Opa3yoIIre U HecoIeo0pas3yomue.
WX HOMEHKJIaTypa IM'uapokcubl: ocHOBaHMS, aM(pOTEPHBIE

TUAPOKCH]IBI, KUCTIOPOACOIEpKAIIINe
KuCIIOThl. CpesiHre, KUCIbIe, OCHOBHEIE,
KOMILJICKCHBIE COJIH.

HemoHnctpanu. O3HaKOMIIEHHE C
KOJUICKIIUSIMH METAJJI0B 1 HEMETAJJIOB.
O3HaKOMJIEHHE C KOJIJIEKIMSIMHU OKCHIOB,
KHCJIOT U COJeH

Krnaccudukanus XUuMHYECKUX (2 O000IIIeHIE CBEAEHUN 0 XUMHUUYECKUX JlaTamk

[peaKIui peakuusax. Kinaccupukanys XuMUYEeCKUX — PIEKTPOIPOBOJAHOC

[peaKuii o pa3MMYHBIM OCHOBAHUSM: 110  [TH
COCTaBY M YUCITy pearupyronux 1
00pa3yrOMIKUXCS BEMIECTB, IO TEIIOBOMY
pddexTy, Mo arperaTHOMY COCTOSTHUIO
[pEarupyroIux BeIecTB, 0 00paTUMOCTH,

110 M3MEHCHUIO CTEIICHEH OKHUCIICHUS

«Touka PoOCTa>»




5JIEMEHTOB, 110 MCIOJIH30BaHUIO
KaTaJn3aTopa.

UlaGopaTopHbIE OMBITHI.

1. B3aumopeiicTBre aMMHuaKka u
XJIOPOBOJIOPOA.

2. Peakuust HeMTpamu3aimm.

3. HabGmonenue TeroBoro 3¢ dexra
[pEaKLIMU HEUTpAIU3ALUH.

4. B3auMoJ1eiiCTBHE CEpHOU KUCITIOTHI C
oxcugom meau(ll).

5. Paznoxkenue nepokcuga BOaopoia ¢
MOMOIIIBIO KaTana3sl KapTodens

[TonsiTHE O CKOpOCTH
XUMHYECKON PEAKIUU.
Karanu3

[ToHsITHE O CKOPOCTH XMMUYECKOI
peakiuu. GakTopskl, BIUSIONIUE HA
CKOPOCTh XUMHUUYECKHX PEAKIIH:
[PUPOJIa PearupyronInX BEIIeCTB, UX
KOHIICHTpAIIKs, TEMITepaTypa, IIoMaab
COMPUKOCHOBEHHUS, HAIUYNE
KaTaJIM3aTopa.

Karanus.

JleMoHCTpanuu. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEAKIIMU OT MPUPOJIbI
[pearupyromux BenecTB. 3aBUCUMOCTh
CKOPOCTH XUMUYECKOU PEaKIUH OT
KOHIICHTPAIlUU PEarupyronux BEIICCTB.
3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
[PEAKIMK OT TIJIOMIAU COMPUKOCHOBEHHMS
[pearupyromux BeIECTB («KUTISLIIUN
CJIOI»). 3aBHCUMOCTh CKOPOCTH
XUMUYECKON PEaKIUU OT TeMIIePaTyphbl
[pEarupyromux BEIIECTB.
UlaGopaTopHbIE OIBITHI.

6. 3aBUCUMOCTbh CKOPOCTH XUMHUYECKOM
[PEAKIINK OT MIPUPOIBI PEATUPYIOIINX
BEILIECTB HA MPUMEPE B3aUMOICHCTBUS
[pacTBOpOB THOCYNIb(aTa HATPUS U
xJopuaa 0apusi, THOCYIb(haTa HaTPUs U
COJISTHOM KHCJIOTHI.

7. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
[PEAKIIMH OT MIPUPOJIBI METAJIIIOB MPU UX
B3aHMOJICHCTBHM C COJITHOM KHUCIIOTOM.
8. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOM
[PEAKIIMH OT MPUPOIBI KUCIOT TIPH
B3aMOJICHCTBUH UX C JKEJIC30M.

9. 3aBUCUMOCTbh CKOPOCTH XUMHUYECKOM
[pEaKIMK OT TEMIIEpaTypHhI.

10. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM

BEIIIECTB.

11. 3aBUCHMOCTBH CKOPOCTH XUMHUYECKON
[peaKluu OT IUIONIAId CONPUKOCHOBEHUS
[pEarupyroInx BEIECTB.

12. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU

[PCAKIIMU OT KOHOCHTpAIUUN PCArupyromux

[TpuGop JUTS
MJUTFOCTPALIH
3aBHCHUMOCTH
CKOPOCTH
XUMHUYECKON
[peaKIu oT
YCIIOBUIA




[P€AKIIMU OT HAJIMYIUA KAaTAJIN3aTOpa

Xumuueckue peakiuu B pactBopax (10 )

6 DNEKTPOIUTHYECKAS 1
JICCOIMALIUS

[TonsTHE 00 AEKTPOIUTHUECKON
JUCCOLMALIMU. DJIEKTPOJIUTHI U
HEAJIEKTPOJIUTHL. MexaHu3m
JUCCOIHAIIUH AJIEKTPOIUTOB C
Pa3JInYHBIM XapakTepoM cBsi3U. CTeneHb
3JEKTPOJIUTUYECKON JUCCOLIHAIIIH.
CunbHbIe U cllabble AIEKTPOIUTHI.
Hemonctpauuu. McnbiTaHue BEIEeCTB U
UX pacTBOPOB Ha JIEKTPOIPOBOIHOCTh
JlabopaTopHBIil ONBIT.

13. JIncconmanmsi ciadbiX IEKTPOIUTOB
Ha PUMEPE YKCYCHON KUCIIOTBI

7 OcHOBHBIE TIOJIOKEHUS 1
TEOPHH IIEKTPOIMTHIECKOU
Jucconuanuu

(T9M)

OCHOBHBIE TOJIO)KEHUS] TEOPUU
AJIEKTPOJIUTUYECKON JUCCOIHAITIH.
Knaccudukanus noHOB U UX CBONCTBA.
KuciioTel, 0CHOBaHUS U COJIM KaK
anekTponuthl. X knaccuduxanms u
JIUCCOIHAITNS.

JemMoHcTpanuu. 3aBUCUMOCTb
3JIEKTPONPOBOAHOCTH YKCYCHOM KHUCIOTBI
OT KOHIIEHTpaluu. [[Buxenue
OKpAaIICHHBIX HOHOB B DJIEKTPUUECKOM
mmoJjie

8— XUMHAYECKHUE CBOUCTBA 2
9 KHCJIOT KaK 3JICKTPOJIMTOB

OO01mue XUMUYECKHE CBOMCTBA KUCIIOT:
M3MEHEHUE OKPACKU MHIUKATOPOB,
B3aMMOJIEHCTBHE C METAJIJIaMH,
OKCHJAMU U TUIPOKCHUJIAMH METAIIJIOB U
coJisiMU. MoJeKyJIipHbIE U HOHHBIE
(ToTHBIE ¥ COKpAIIEHHBIE) YPABHEHUS
peakunii. XuMHYECKU CMBICIT
COKpAIlIEHHBIX YPaBHEHUH. Y CIIOBUSA
IIPOTEKAHUS PEAKIIUA MEKY
3JIEKTPOJIUTAMHU 10 KOHIA. Psip
aKTUBHOCTH METAJLJIOB. JlabopaTtopHbie
OTIBITHI.

14. I3MeHeHue OKpacKkyu HHAUKATOPOB B
KHCIIOTHOM cpene.

15. Peakiust HeHTpaM3auu pacTBoOpa
1IEJI0YM Pa3IMYHBIMU KUCIOTaMHU.

16. [Nonyuenue runpoxcuaa meau(ll) n
€ero

B3aUMOJICVCTBUE C PA3IMUYHBIMU
KHCJIOTaMHU.

17. B3anmoaeiicTBue CHIBHBIX KUCIIOT C




oxcugom meau(ll).

18—20. BzaumoseiicTBre KUCIOT €
MeTaJulaMHu.

21. KauectBeHHas peakuus Ha
KapOOHATHOH.

22. IlomyueHue cTyaHsI KpEMHUEBOMI
KHUCJIOTBI.

23. KayecTBeHHasl peaklusl Ha XJIOpH-
WIN CYJb(aT-MOHBI

10

XMMHYECKHE CBOUCTBA
OCHOBaHUH KaK
AIEKTPOIUTOB

OO01Ire XUMHYECKHE CBOMCTBA IIEJI0OUCH:
B3aMMOJICHCTBHE C KUCIOTAMHU, OKCUIAMU
HeMeTaJUIoB, cojiiMu. O0111He
XUMUYECKHE CBOWCTBA HEPACTBOPUMBIX
OCHOBaHMUI1: B3aUMO/ICHCTBHE C
KHCIIOTaMH, Pa3JI0KEHUE TIPH
HarpeBaHUU.

JlaGopaTOpHBIE OTIBITHI.

24. I3MeHeHue OKpacKkyu HHIUKATOPOB B
IIEJIOYHOM cpelie.

25. B3auMoieicTBHe MIEIIOUCH C
YTJICKHUCIIBIM Ta30M.

26. KauecTBeHHasl peaklusi Ha KaTUOH
aMMOHHMS.

27—28. Tonyuenune ruapoxcuaa meau(ll)
U €0 Pa30KCHHE

11

XUMHYECKHE CBOUCTBA
COJICH Kak AJICKTPOJIUTOB

OO01muye XMMUYECKUE CBOMCTBA CPETHUX
COJICH:

B3aUMOJCHCTBHE C KUCIIOTaMH,
IEJI0YaMH, COJIIMU U METaJJIAMH.
BzaumojelicTBrE KUCIBIX COJIEH CO
ICJI0YaMHU.

JlaGopaTOpHBIE OTIBITHI.

29. B3zauMopeiicTBrue kKapOOHATOB C
KHCJIOTaMH.

30. IMonyuenue ruapokcuaa xeaesa(lll).
31. BzaumopeiicTBue Kejesa ¢
pactBopoMm cyibbhara meau(ll)

12

[TonsiTne o runponuse
conen

I'uaponns kak oOMeHHOe
B3aMMOJEHCTBHE COJIEiT C BOJOH.
I'unponus comm CUIIBHOTO OCHOBAHMSI U
cinaboit kucnoTsl. ['uaponus conu
€J1a00r0 OCHOBAHUS M CUIIBHOM KHCIIOTHI.
Bonopoansrit

nokasarens (pH). JlemoHcTparuu.
Omnpenenenue xapakrepa cpeibl B
pacTBopax coJiei

13

[TpakTuueckas paborta 1.
Pemenue sxkcnepuMeHTan
BHBIX 3a/Ja4 I10 TEME
«ONeKTpOoNIUTHIECKas
JIFCCOLIAIINS

CBoMCTBa KUCIOT, OCHOBAaHUM, OKCHIOB U
COJIEH B CBETE TEOPUU
AJIEKTPOJIUTUYECKON JUCCOIHAITIN 1
MpeICTaBICHUH 00 OKUCITUTENHHO
BOCCTAHOBUTEIIBHBIX PEAKIIHIX




14 O06o001ieHre U cucTeMaTH3alys 3HaHUM 10 TeMe « XMMHUECKUE peakiul B pacTBOPax
DJIEKTPOJIUTOBY

15 KonTpoasHas pa6ora 1 no teme «XUMHYeCKHE peaKIIMd B PaCTBOPax
3J1eKTPOJTUTOBY

HemeTanasl 4 ux coeguHeHus (25 1)

16 OO0m1as xapakTepucTUKa HEMETAIIIOB 1 CtpoeHue aTOMOB HEMETAIIJIOB U
UX MOJIOKEHHUE B EPUOINUECKOM
cucreMe. P
3JE€KTPOOTPULATEIBHOCTH.
Kpucrammueckue pemeéTku
HEMETAaJIOB

— MPOCTHIX BEIIECTB.
Pu3nyecKue CBOMCTBA
HeMeTauioB. O0IMe XUMIUYECKHE
CBOMCTBA HEMETAJJIOB!
OKHCITUTEIHHBIC U
BOCCTAHOBUTEJIbHBIE.
Hemonctpanuu. Komnexuus
HeMeTauioB. Mogenu
KPUCTAJUIMYECKUX PELIETOK
HEMETaJUIOB:

ATOMHBIC U MOJICKYJISIPHBIC.
O30HATOp U NPUHLHUIIBI €TO
pabotel. ['opeHune mpocThix
BEILECTB — HEMETAJIOB: CEPhI,
docdopa, IpeBecHOTO YIIIst

17 OO0mas xapakTepuCTHKA 1 l'anorensl, cTpoeHUE UX ATOMOB U
anemeHToB VIIA-rpymmsl MOJIEKYJI. DU3HUECKUE U XUMHUECKUE
— TaJIOTEeHOB CBOWCTBA raJIOr€HOB. 3aKOHOMEPHOCTH

M3MEHEHMS CBOIMCTB raJoreHOB B
3aBHCUMOCTH OT UX MOJIOXKEHHUS B
MEPUOINYECKON CUCTEME.

Haxox1eHne raloreHoOB B IPUPOJIE B UX
noyrydeHue. bruosornueckoe 3HaueHue U
PUMEHEHUE TaJIOTEHOB.
JeMoHcTpanmu.

OO0pa3ipl rajJoreHoB — MPOCTHIX
BellecTB. B3anMogelicTBUE TaIoreHoB C
METaJIaMH.

BriTecHeHHe X10poM Opoma WM Hoja U3
PacTBOPOB UX COJICH

18 CoenuHeHnus raloreHoB 1 ["amoreHoBOIOPO/IBI M COOTBETCTBYIOLIME | Anmapar — AJs
UM KHCJIOTBI: IIPOBEECHUS
IJIaBUKOBAs, COJISIHAS, XUMHYECKHX
OpOMOBOIOPOIHAS, HOJOBOIOPOHAS. PO LECCOB

lanorenunpasl. KauectBennnle peakunu Ha | (AIIXP)
rajoreHuA-uoHsl. [Ilpumenenmne
COEIUHEHUN TaJIOr€HOB.

Hemonctpanus. Komnekuust npupoaHbIx
COEIMHEHUH XJIOpa.




JlabopaToOpHBIil OMBIT.
32. Pacnio3HaBaHME raJIOr€HUI-MOHOB

19 [IpakTuueckas padora 2. ConsiHast KMCJIOTa KaK CUJIbHBIN Hartuuk  xjopun-
N3yueHune cBOMCTB COISTHON MIEKTPOIUT. TUIINYHBIE PEaKLIUU KUCIIOT, | HOHOB
KHCJIOTHI XapaKTepHBIE JJIS1 COISTHON KUCIOTHI:
B3aUMOJICHCTBHE C METAJIJIaMH,
OCHOBHBIMH U aM(OTEPHBIMU OKCHJAMH,
OCHOBAHUSMU B aM(OTEPHBIMH
THJIpOKCUAaMH, cosiMu. KauecTBeHHas
peaxIys Ha XJIOPUIHOH
20 OO01as xapakTepucTHKa OO1m1ast XxapaKTepUCTHKA 3JIEMEHTOB Amnmnapat JUIs
sneMeHToB VIA- VIArpynmnsl. Cepa B mpupojie u eé IIPOBEICHUS
IPYIIIBl — XaJIbKOT'€HOB. nojryyeHue. AJIOTPOIHbIE XUMUYECKUX
Cepa MOAU(UKAIIHN CEPBI U UX CBOMCTBA. peak—Lui
XUMHUYECKUE CBOMCTBA CEPhI U €€ (AIIXP),
MIPUMEHEHHUE. npu—0op TUISE
HemoHcTpauuu. BzaumozeiictBue cepsl ¢ | moryuye HUs
MeTayuTaMu. ['opeHne ceprl B KUCIOpO/ie | Ta30B 170011
anmnapat Kunmna
21 CepoBoopo] 1 CyIbhUIbI CepoBo1OpOJI: CTPOCHUE MOJIEKYJIBI,
¢u3nvecKre 1 XUMHYECKIE CBOMCTBA,
nojryueHue u 3HaueHue. CepoBogopogHast
kucnota. Cynb@uabl U X 3HAUYEHUE.
JIroMmuHOGOPBHIL.
Hemoncrpauuu. Komnekuus cynbuaHbix
pya. KauectBeHHas peakius Ha
CYJIbOUINOH
22 KucnoponHslie coenuHeHus Oxcun cepoi(1V), cepauctas Kuciora, Arnmnapar s

cepbl

cynbdutel. KadyecTBeHHas peaxiyst Ha
CYJb(MHUTHOH.

Oxkcwup cepoi(V1), cepHas kuciora,
cynbdaThl.

Kpucramnoruaparel. KauectBennas
peaxius Ha CyIb(paTHOH.
Hemonctpanuu. O0ecliBeunBaHUE
OKpAIlIEHHBIX TKaHEH U BETOB
CEpHUCTBIM ra3om. B3anmoeiictue
KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI C
Meapto. OOyriMBaHHE OpraHMYECKUX
BEIIECTB KOHIIEHTPUPOBAHHON CEPHOIT
KHCIJIOTOM.

JlaGopaTOpHBI OIIBIT.

33. KauecTBeHHBIC peaklIny HA
CyJb(aTHOHBI

[IPOBEIECHHUS
XUMUYECKUX
peak—ui
(AIIXP)
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[TpakTuueckas padora 3.
N3yueHne CBOMCTB CEpHOM
KHCJIOTBI

CepHasi KUCIIOTa KaK CUJIbHBIN
ANEKTPONHT. TUITUYHBIE PEaKIIUU KUCIIOT,
XapaKTepHBbIE It pa30aBICHHON CEpHOM
KHCJIOTBI: B3aUMOJCHCTBHE C METaJIaMH,
OCHOBHBIMH U aM()OTEPHBIMHU OKCHJIAMH,
OCHOBAHHUSAMU U aM(OTEPHBIMH
THApOKCcHAaMu, coisiMu. KauecTBeHHas
peakiyst Ha cynb(aTnon

JlaTunk
AIEKTPONPOBOTHO
CTH

24

OO0mas xapakTepuCTHKA
XUMHYECKHUX 3JIEMEHTOB
VArpynmsl. A3ot

OO0mas xapakTepuCcTUKa 3JIEMEHTOB
VArpynnsl. A30T, CTpOE€HHE aToMa U
MOJIEKYJIbI a30Ta. PU3NYECKUE U
XUMHUYECKHE CBOWCTBA U MPUMEHECHHE
a30Ta. A30T B IPUPOJIE U €T0
OmooruYecKast pob.

Hemonctpanuu. Jlnarpamma «CoctaB
BO3JIyXa».

Buneodparments! u cnaiasr «[Itnasn
0azapbn»

25

Ammuax. Cojii aMMOHUS

AMMMaK, CTPOCHHE MOJIEKYJIbI U
¢u3nueckue CBONCTBA.
AMMUadHas BojJa, HalIaThIPHBINA
CIIUPT, TUAPAT aMMHAKa.
JloHOpHOAKIIENTOPHBIN
MEXaHHU3M 00pa30BaHUS CBSI3U B
KaTHOHE aMMOHHMSI.
BoccranoButenbHbIC CBOMCTBA
ammuaka. CoJIM aMMOHUS U HX
npumeHeHue. KauecTBeHHast
peakIis Ha KaTHOH aMMOHWUSI.
Hemonctpanuu. [Tonyuenue,
cobupaHue U pacro3HABaHKE
amMMHuaka. Paznoxxenue
JTUXpoMara aMMOHHS.
JlabGopaTopHBIil OMBIT.

34. KauecTBeHHas peakiys Ha
KaTHOH aMMOHHUS

JlaTumk
AJIEKTPOIPOBOAHO
CTH

26

[TpakTrueckas pabdorta 4.
[Tonyyenne ammuaka u
W3Yy4YEeHHE €ro CBOICTB

[Tonyuenue, cobupanue u pacro3HaBaHUE
ammuaka. M3yueHue  pacTBOPUMOCTH
aMMHMaKa B BOJE M XapaKTEpPUCTHKA
OCHOBHBIX CBOWCTB THJpaTa amMMHaka.
KauecTBeHHass peakinuss Ha  KaTUOH
aMMOHHSI

27

28

Kucnoponueie coequnenus
azoTa

Oxcuppl azoTa:

HEeCcoJIe00pa3yoIlIre U KUCIOTHBIE.
A3oTHuCTast KUCJIOTa U HUTPUTHI. A30THas
KHCJIOTA, €€ MOTyYEHUE U CBOMCTBA.
Hutparsl. [leMoHcTpanmm.
BzaumopeiicTBre KOHIIEHTPUPOBAHHON
A30THOM KUCIIOTHI ¢ Mepl0. ['opeHue
yépHoro nopoxa. Paznoxxenue HuTpara
KaJIis U TOPEHUE JPEBECHOTO YTOJIbKa B
HEM.

Tepmopesuctop™
HBIN IaTYUK
TeMTIepaTyphl,
NaTYUK pH,
JIaTINK

AJIEK TPOTIPOBOIH
OCTH, amnrapar
JUIL  TIPOBEJICHUS
XAMUYECKUX
peakuii (ATIXP),




JlabGopaTopHBIil OMBIT.
35. XuMHYeCKHE CBOICTBAa Aa30THOI
KHUCJIOTBI KaK 3JIEKTPOJIUTA

MarHuT Has
Memranka JlaTamk
HUTPAT- NOHOB

29

dochop u ero coeuHEHH

docdop, cTpoeHHe aToMa U AIJIOTPOIIHSL.
dochunsr. Dochun. Oxeun pocdopa(V)
u pochopHas KUCIOoTA.

®docdartsl.

Hemonctpauuu. O6pasibl IPUPOTHBIX
coenuHeHuil pochopa. ['openue
¢dochopa Ha BO3yXe U B KUCIIOPOJIE.
[Tonyuenue 6enoro gochopa u
UCIBITAHHUE €0 CBOMCTB.

JlaGopaTopHBIil OMBIT.

36. KauectBeHHas peakuus Ha
dbocdharuon

30

OO01as xapakTepucTHKa
aneMeHToB |V A- rpynmsl.
Yraepon

OO01mas xapakTepuCcTUKa 3JIEMEHTOB
IVArpynmnbl: 0coOEHHOCTH CTPOEHUS
aTOMOB, MIPOCTHIX BELIECTB U
COEMHEHUH B 3aBUCUMOCTH OT
MOJIO’KEHUS DJIIEMEHTOB B
NIEPUOUYECKON CUCTEME. YTIIEPOL.
KpyroBopot yrinepozaa B npupoze.
AnnorponHsle MoAU(UKALIUK: anmmas,
rpadut. AMop(HBIN yriepoa: caxa,
JIPEBECHBIN YTIOJIb.

AncopOrus. XMMHYECKUE CBOMCTBA
yriepona. Kokcoxumuueckoe
MIPOU3BOJICTBO U €0 MPOAYKIIHS.
Kap6unpr.

JeMoHcTpanmu.

Komnexmust «O6pasisl NpupoaHbIX
coequuenuit yraepoaa». [Toptper H. 1.
3enuHckoro. [lornomenne
AKTUBHUPOBAHHBIM YTJIEM PAaCTBOPEHHBIX
BEILECTB MUJIU Ta30B. Y CTPONCTBO
IPOTUBOTra3a

31

Kucnoponueie coequnenus
yraepoaa

Oxkcup yriepoaa(ll): ctpoenue
MOJIEKYJIbI, TOTY4YeHHE U CBOICTBA.
Oxkcun yrinepona(lV): ctpoenue
MOJIEKYJIbI, TOTYYEeHHE U CBOICTBA.
VYronbHas kucinota. Coiau yroiabHOU
KHUCJIOTHI:

KapOOHAThI U THIPOKAPOOHATHI.
TexHuyeckas U nuieBas coja.
JlaGopaTopHBIil ONBIT.

37. Ilomy4eHue U CBOMCTBA YrOJIbHOM




KHCJIOTHI

32

[TpakTuueckas padora 5.
[TonyuyeHue yriekuciaoro
rasa u U3y4eHue ero
CBONCTB

[Tonyuyenue, cobupanue U pacro3HaBaHUE
YTJIEKUCIIOTO rasa. N3yuenune
PacTBOPUMOCTH YTIIEKHUCIIOTO Ira3a B BOJE
U XApaKTEPUCTHKA KHUCIOTHBIX CBOMICTB
YIOJIbHOM  KHCJIOTBI. KauecTBennas
peakuus Ha KapOoHaT- u
IUIpOKapOOHATHOHBI

33

YrieBonopobt

Oprannydeckast XUMUsl.

Yrnesopopoasl. MetaH, 3TaH 1 nponas
KaK MpeJesibHbIe (HACBIILEHHBIE)
YTJIEBOAOPOABI. DTHIEH U alleTUIIEH KaK
HenpeeabHble (HEHACHIILEHHBIE)
yrieBoaopoabl. CTpyKTypHbIe (OpMYJIbI
OpraHWYECKUX BelecTB. ['opeHune
yrieBonopoaos. Peakuuu
JNETUIPUPOBAHUS IPEACTIbHBIX
YIJIEBOAOPOIOB.

JemoncTpauuu. Mojenu MosieKky
MeTaHa, 3TaHa, STWICHA U alleTUJICHA.
B3aumoneiictBue 3tuineHa ¢ 6GpoMHoON
BOJIOM M pacTBOPOM II€pMaHIaHaTa KaJus

34

Kucnoponconep:xarue
OpraHUYEeCKUE COCAUHEHUS

CnupTbl. DTUIIOBBIN CIIUPT, €r0
II0JIy4E€HUE, IPUMEHEHUE U
(buzmoIOTNUECKOe EHCTBHE.
TpE€XaTOMHBIN CIIUPT IVIMLECPHH.
VYKcycHas KUCIIOTa KaK MPeICTaBUTENb
KapOOHOBBIX KHCIIOT.

Hemonctpammu. O0me XuMUIeCKHe
CBOICTBA KMCJIOT Ha IPUMEPE YKCYCHOM
kucnoThl. KauecTBeHHas peakiys Ha
MHOTOaTOMHBIE CIIUPTHI

35

Kpemuuii u ero coeguHeHust

Kpemnuii, ctpoenue ero aroma u
HaxoxaeHue B mpupoae. CoiicTBa
kpeMHus. Cuuuuael U cuinad. Okeug
kpemuus(1V).

Kpemnuesas kuciora u e€ comnu.
JleMoHCTpanuu.

Komnekuust «O6pa3ibl NpupoaHbIX
COEIMHEHUI KPEMHHUS».

Komnekuus crekia, KepaMUKH, LIEMEHTa
W u3zienuit u3 Hux. JlaboparopHsie
OTIBITHI.

38. IIponyckaHue yrieKkucyioro rasa
4yepe3 pacTBOp CUJIMKATa HATpUs




aMMHaKa: ChIpbE, XUMU3M,
TEXHOJIOTHYECKAas CXeMa.
JemoHcTpauu. Mozaenu anmnapatoB s
MPOU3BOJICTBA CEPHOM KUCIOTHL. Moaenb
KUIAIIEro Ca0s. MoJienb KOJIOHHBI CHHTE3a
aMMHaKa.

BuneodparmeHTs! U craiapi
«ITpon3BOACTBO CEPHOI KUCIOTHI».
BuneodparmeHTs! U crnaiapi
«ITpon3BoICTBO aMMHaKa.

Komnexkuust «CpIpb€ 1u1sl IOTy4eHUS
CEpPHOM KHUCJIOThI»

CunukaTtHas 1 [Ipon3BOACTBO CcTEKIA U IEMEHTA.
MIPOMBIIIJICHHOCTh [Ipoaykius cunIuKaTHOM
MPOMBIIIJIEHHOCTH: ONTUYECKOE BOJIOKHO,
KepaMuka, gapdop, dhasac. Onruueckoe
BOJIOKHO.

Hemoncrpanuu. Komnekuus npoayKiuuu
CHUJIMKATHOM ITPOMBIIIUIEHHOCTH.
BuneodparmenTsl 1 craibl
«IIpon3BOICTBO CTEKIIA U IIEMEHTA»

[TosrydyeHne HEMETAIIIOB 1 Hewmeramel B npupoae. @pakiyoHHas
MePeroHKa >KUKOT0 BO3AyXa Kak crocod
peMHus, XJI0pa, HoAa. DIEKTPOIU3
pacTBOpPOB.

JeMoHcTpanmu.

Komnexknus «IIpupoaHeie coenHEHNs
HeMmeTaioB». BuneodparmenTs! u
crnaiinsl «DpakIMOHHAS IIEPErOHKA
AKHUJIKOTO BO3ITyXa».

BuneodpparmeHTsI U craiiapl
«ITomy4yenne Bogopoa, KUCI0poaa u
raJIOr€HOB JICKTPOIUTHYECKUM
CHOCcO0OM» MOJTyYEHHs KUCI0PO/a, a30Ta

U aproHa.
ITonmyuyenue BaxkHENIINX 1 [TonyueHne cepHOM KUCIIOTHI: CBIPBE,
XUMHUYECKHUX COECIMHEHHUN XMMM3M, TEXHOJIOTHYECKAs CXEMA, METOJ
HEMETAJIJIOB KHIISIIETO CJIOS, IPUHIIUIIBI

TEIJI000MeHa, TPOTUBOTOKA U
mupKysauu. Oneym.
[IponsBoaCTBO




39 O000I11IeHNE TTO TEME
«HeMeTaiuiel 1 UX cCOeIUHEHUI

YPpOoK-ynpaKHEHHE ¢ UCIIOIb30BAHUEM
CaMOCTOSITENIbHOM pabOTHI 11O BBIITOJIHEHUIO
IIPOBEPOYHBIX TECTOB, 3aJaHUN U
yIOpaKHECHUN

40 Kontponbhas padota 2 o teme «HemeTauisl 1 X COCTMHEHUS

MerTansl U ux coenuHeHus (16 u)

41

OO01as xapakTepucTHKa
METAJUIOB

[TonoxeHne METaNIOB B MIEPUOTNIECKOM
cUCTEeMe XUMHUYeCKux demeHToB /I, 1.
MenieneeBa, CTpOEHUE UX aTOMOB U
KpHUCTaJUIOB. MeTajindeckast CBA3b U
MeTaJuIMuecKasi KpucTaiinueckas
pemérka. Pu3nveckue CBOMCTBa
METaJUIOB: 3JIEKTPO- U TEIIONPOBOJHOCTb,
OTpakaromias CriocCOOHOCTb,
IJIaCTUYHOCTh. YEpHBIE U LIBETHBIE
MeTaJlIb

42

XUMHYECKHE CBOMCTBA METAJJIOB

Merasibl Kak BOCCTAHOBUTEIH.
DNEKTPOXUMHUYECKUN Psijl HAIIPSHKEHUH.
B3anmoneiicTBre METaIos ¢
HEMETAJIIaMH, OKCUAAMHU, KUCIIOTaMH,
COJISIMH.

AnoMUHOTEpMUSL.

HemoHcTpanuu. BzanmoeiictBue HaTpus,
JIMTHS U KaJIbLIMs ¢ BOAOM I'opeHue
HATpHsl, MarHUs U JKeJie3a B KUCIOPOJIE.
Bcnpllika TEpMUTHON CMECH.
B3anmopelicTBre cMecH MOPOIIKOB CEPBI U
JKese3a, IUHKA U CEepBI.

B3anmopeiicTBre antOMUHMS C KUCIOTaMH,
1ejIo4aMu U Bojiol. B3aumongeiicTBue
JKere3a U MeJ C XJIOPOM.
Bzanmopericteue Menu ¢
KOHIICHTPUPOBAHHOM CEPHOM KUCIOTOU U
a30THOM KHUCIOTOM (pa3baBieHHON U
KOHILEHTPHUPOBAHHOM ).

JIaGopaTOpHBIii OTIBIT.

39. BzaumopencTBHe Kene3a ¢ paCTBOPOM
cyabdara meau(ll).

Jatuuk
JNEKTPONPO
MarHUTHAS 1
npubop s
TOJTYYCHUS
anmapar
Kunma

43—
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OO01mas xapakTepucTHKa
a1emMeHTOB |A rpymmbl

CrpoeHue aTOMOB U MPOCTHIX BEIIECTB.
3aBUCUMOCTD (PU3UYECKUX M XUMHUECKHUX
CBOMCTB IIEJIOYHBIX METAJUIOB OT 3apsiI0B
syiep uX aroMoB. OKCHJIBI ¥ TUIPOKCHIBI
HIEJIOYHBIX METAJIOB, UX TOJyUYECHHE,
CBOICTBa U NpuMeHeHue. Baxueiiire conu
MIEJIOYHBIX METAJII0B, NX 3HAUCHUEC B
MIPUPOJIE M )KU3HHU YeJIOBEKa.
Hemonctpanus. Okpacka rmiaMeHu
COEIMHEHUSIMHU IIEJTOYHBIX METAIOB




45

46

O6mas xapakrepuctuka [1A-
TPYTIIEI

CrpoeHue aTOMOB U MPOCTBIX BEUIECTB.
3aBUCUMOCTD (PU3HUYECKUX H XUMHYCCKHX
CBOICTB IIE€JI0YHO3EMENIBHEBIX METAJIOB OT
3apsioB sAnep ux arToMoB. OKCHUIIBI 1
TUAPOKCHUIBI IEJT0YHO3EMENbHBIX
METaJUIOB, UX MOJy4YEeHHE, CBOWCTBA U
npuMeHeHue. Baxknenmue conu
MIET0YHO3EMEIbHBIX METAIIOB, UX
3HAYCHHE B IIPUPOJIC U KU3HH YETIOBEKA.
KapOoHaTs! 1 THIPOKapOOHATHI KATBITHU.
Hemonctpanuu. Okpacka miaMmeHu
COCIMHCHMSMM ICI0YHO3EMEIIBHBIX
MeTaiuIoB. ["amenne n3BecT BOJOM.
JlabopaTopHBIi ONBIT.

40. ITosryyeHue U3BECTKOBOM BOJBI U
OIIBITHI C HEH.

JlaTunk
AIEKTPOIPO

47

JKEcTKOCTH BOABI U CIIOCOOBI €6
yCTpaHEHUs

JKéctkocTh BOIBIL:

BPEMEHHAsI U IOCTOSTHHASL.

Crioco0OsI yCTpaHEHHST BpEMEHHOM
xEcTkocTH. CrocoObl ycTpaHEHUs
IIOCTOSIHHOW KECTKOCTH.
Hemonctpauuu. [Tonyuenue xéctkon
BOJIbI

B3aMMOJCICTBUEM YIIIEKHUCIIOTO €
MU3BECTKOBOM BOJOU. Y CTpaHEHUE
BPEMEHHOM ’KECTKOCTU KUIITYCHUEM U
n00aBJIEHUEM COJIBL. Y CTpaHEHHE
HOCTOSIHHOM KECTKOCTU J0OABICHUEM
coabl. IOHUTBI U PUHIUIT UX AEHCTBUS
(BugeodparMeHT)

48

IIpakTuyeckasi pabora 6.
JKEcTKOoCTh BOIBI U CIIOCOOEI €8
YCTpaHECHUS

[Tonmy4yenue xECTKON BOJBI
B3aUMOJICCTBUEM YTIIEKUCIIOTO C
MU3BECTKOBOM BOJIOW. Y CTpaHEHUE
BPEMEHHOM XKECTKOCTH BOJIbI KUTISTYEHUEM
U I00aBJICHUEM COJIbI. Y CTpaHEHUE
MOCTOSIHHOW KECTKOCTU BOABI
no6asiienreM cojibl. McnibiTanne wECTKON
BOJIbl PACTBOPOM MBLIA

49

AJTIOMUHUA U €r0 COEIUHEHUA

CoenuHeHus amOMUHUS B IPUPOJE.
XUMHUYECKUE CBOWCTBA U PUMEHEHHE
AJTIOMUHHSL.

OcobeHHOCTH OKCHJIa U THAPOKCH]IA
ATIOMHUHUS KaK aM(OTEPHBIX COSTUHEHHIA.
Baxkneiimue cony antoMuHUS (XJIOPUL,
cynbdar).

Hemonctpanuu. Kosnekuust npupoaHbIx
coenuHeHU amoMunus. BuneodparmenTot
u cnaiapl «OKCUJ aTFOMUHUS U €T0
monupukarym». [lonyuenne amdorepHoro
TUAPOKCH/IA aTIOMUHUS U UCCIIEIOBaHUE
€ro CBOWCTB

JaTumk
AJEKTPOIIPO
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Kene3o u ero COCIUHCHUA

Oco0eHHOCTH CTPOEHUS aToMa JKeme3a.
JKeneso B npupone. Baxkuenmue py bl
xene3a. Oxcupl v ruapokcu bl xemesa(ll)
u (1),

Comu xene3a(ll) u (111). O6Hapy:xenue
KaTHOHOB XkeJie3a B pacTBOpE. 3HAUCHHE
COCIUHEHUH Kejie3a.

JlaGopaTopHBIE OTIBITHI.

41. I[Monyuenue ruapokcuioB xene3a(ll) u
(11). 44.

KavecTBeHHBIE peaKIui Ha KATHOHBI
xKernesa

JlaTuuk naB.

52

IIpakTHyeckas padora 7.
Pemienue sxkcriepuMeHTan bHbIX
3a/1a4 10 TeMe

«Metainbn»

Pemenue skcnepuMeHTaIbHBIX 33724 Ha
pacrno3HaBaHue U MOJYYECHUE METAILIOB U
UX COeIUHEHUN

53

Koppo3zus meTamioB u criocoObl
3allUTEL OT HEE

Koppo3sus ra3oBas (Xumudeckas) u
AIIEKTPOXUMHUYECKas. 3alIUTa METAIJIOB OT
KOppO3HUH.

JemoHcTpanuu.

Komneknust «XuMU4ecKre UCTOUHUKA
TOKa». Pe3ybTaThl ITUTEILHOTO
IKCIEPUMEHTA TI0 U3YUYEHHIO KOPPO3UH
CTAJIbHBIX U3JICIHIA B 3aBUCHMOCTH OT
YCIIOBHI TIPOIIECCOB

54

55

Meransl B ipupoge. llonstue o
METaJIIypruy

Meransl B ipupoze. Ionstue o
Metautypruv. Y€pHas u niBeTHast
Merautyprus. [Iupomeramryprus,
TUIPOMETAJUTYPIrus, SJEKTPOMETAILTYPIHSL.
Jomennslii npouecc. IlepepaboTka uyryHa
B CTaJlb. DJIEKTPOJIU3 PACIIABOB.
HemoHcTpanuu. BoccranoBiueHue Meaun us3
okcuna meau(ll) Bogopomom.
BuneodparmeHTs! U crnaiasl
«ITpon3BOCTBO UyryHa U CTaIn».
BuneodparmenTs u cnaiast «M3genus

W3 YyTyHa U CTaJIn».

BuneodpparmeHTs! U crnaiasi
«ITpon3BOACTBO ATHOMUHUSD)

56

O00011IeHNE 3HAHUN 10 TEME
«MeTamieD)

YPOoKk-ynpaxHEHHE C UCIIOJIb30BAaHUE
CaMOCTOSITENIbHOM paboThI 1O
BBITNIOJTHEHUIO IPOBEPOYHBIX TECTOB,
3aIaHUI U YIIpaXKHEHU N

57

KonTpoasnasi paéor 3 mo teme
«MeTanab»

Xumus 1 oOKpysKawmas cpeaa (2 1)

58

XMMHYECKUN COCTAB IIJIAHETHI
Semisg

CrpoeHue 3emiu: Apo, MaHTHS, 3€MHast
Kopa, srocdepa, ruapocdepa, armochepa.
Xumnyeckuit coctaB 3emiu. ['opHele
nopoibl. Munepasbl. Pyzsl. [Tose3nbie




HCKOITaeEMBIE.
JHemonctpanuu. BuneopparmMeHTs u
cnaitnabl «Ctpoenue 3eMiu u eé
XHUMHYSCKHI COCTaB.

Komnekuust MUHEpanoB ¥ TOPHBIX TOPO/I.
Komneknust «Pynbr meTamioy.
JlaGopaTopHBIi OTIBIT.

42. V3yyeHue rpaHuTa

59

OxpaHa OKpy»>aruieh cpebl OT
XUMHUYECKOT0 3arps3HEHUs

HcTouHMKH XUMUYECKOTO 3arps3HEHUS
OKpy>Karoteu cpespl. [odanbHbIe
9KOJIOTMYECKHE TPOOJIEMbI: HApyIIEHUE
OMOTCOXMMHUYECKHX KPYTOBOPOTOB
XUMUYECKUX HJIEMEHTOB, IMOTEIIIICHUE
KJIUMATa, KUCJIOTHBIE IO U JIp.
O30HOBBIE ABIPEI. MeXTyHAPOIHOE
COTPYAHUYECTBO B 00JIACTH OXPAHbI
OKpPY’KaroIlel cpeaibl OT XUMHUYECKOTO
3arpsi3HEHUSL.

«3enénas Xumus».

HemoHcTpauuu. BuneodparMeHTs U ciai/pl
«I'nobanpHbIe SKOIOTHYECKHE MPOOIEMbI
YEJI0BEUECTBA»

O060011IeHNe 3HAHKUK 10 XMMUH 32 KypC OCHOBHOM IITKOJIBI.

[ToaroroBka kK OCHOBHOMY TOCYAapCTBEHHOMY 3Kk3ameny (OI'D) (7 )

60

BemectBa

11

CrpoeHue aToMa XMMUYECKOTO 3JIEMEHTA B
COOTBETCTBUHU C ITOJIOKEHUEM ITOIO
3JIEMEHTA B IEPUOJNYECKON CUCTEME.
CrpoeHue BeniecTBa: XuMUYECKas CBsI3b U
KPUCTAJUIMYECKHUE PEIIETKU.

3aBUCHMOCTh CBOMCTB 00pa30BaHHBIX
3JIEMEHTaMH TIPOCTHIX BEMIECTB (METALJIOB,
HEMETAJIJIOB, OJIArOPOJIHBIX Ta30B) OT
MOJIOKEHUS AJIEMEHTOB B MEPUOINYECKOM
CUCTEME.

Krnaccudukanus HeoOpraHM4eCKuX BEIIECTB.
[IpencraBurenu pa3HbIX KJIACCOB
HEOPraHWYECKUX BEILECTB

61

Xumuueckue pCaKnuu

[Ipu3Haku U ycinoBus NpoTeKaHUs
XUMHYECKHUX peakiui. Tumonorus
XUMHUYECKUX PEAKIUi M0 pa3InuyHbIM
OCHOBaHUAIM. Peakiimu HOHHOTO oOMeHa.
OXHUCITUTEIIFHOBOCCTAHOBUTEILHEIC
peaKuuu

62

63

OCHOBBI HEOPTraHUYECKO I
XUMUHA

XUMUYECKUE CBOWCTBA IIPOCTBIX BEILECTB.
XapakTepHble XUMUYECKUE CBOMCTBA
coJ1e00pa3yroIuX OKCHJIOB, THIPOKCUI0B
(ocHOBaHUI, KUCIOPOACOAEPKAIINUX KHCIOT
1 aM(OTEpHBIX THAPOKCUIIOB), COJIEH




64

[ToBTOpeHue u 06001IeHUE IO
TEME.

IlogroroBka K  KOHTPOJIBHOU
pabote

TectupoBanue, peuieHue 3a1a4
BBIITOJIHEHHE YIIPAXKHEHUH 110 TEME

u
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KonTtponsHast padora 4
(MTOTOBAS IO KypCY OCHOBHOM
IIKOJIBI)

66

AHanan3 KOHTPOJIbHOM pabOTHI.
[TonBeaenue UTOroB roja

67

70

PesepBHOE Bpems




N

B~ W

YuebHo-MeToaM4ecKoe obOecreueHrne Kypca XMMHUU OCHOBHOHM 0011e00pa3oBaTeIbHON
IKOJIBI

Y4yeOHO-METOANYECKUI KOMIUICKT I HM3y4YeHHs Kypca XuMuUu B 8—9 Kiaccax,
CO3/IaHHBII aBTOPCKUM KOJUIEKTUBOM 10 pykoBoacTBoM O. C. I'abpuernsiHa, COnepKut, Kpome
y4eOHBIX TIOCOOWH, Yy4eOHO-METONWYECKHEe | JAUAAKTHYCCKHE IOCOOMs, TeTpamu Jyist
BBITIOJIHEHHSI TA00PATOPHBIX U MPAKTHYECKUX PaObOT U Ip.

VMK «Xumug. 9 xinace»

. Xumus. 9 xknacc. Yueonuk (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.

Cnankos).

. Meroaunueckoe nocodbue. 9 knacc (aBropsl O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Crankos).
. [Iporpamma kypca xumuu mis 8—9 kitaccoB o6meoOpa3zoBaTeabHbIX yupexaeHuit (aBropsr O. C.

I'a6puensn, U. I'. Octpoymos, C. A. Cnajgkos).

. Pabouas rerpanp. 9 knacc (aBropst O. C. 'abpuensn, C. A. CnankoB). 6. Xumus B TecTax, 3agadax u

ynpaxkaeHusx. 9 kiacc (aBropsl O.C. ['abpuensn, M. B. Tpury6uak).
7. OnextpoHHas Gpopma yueOHHUKa.

WNudopmanroHHbIe cpeacTBa

HuTepHeT-pecypchl Ha pyCCKOM SI3BIKE

. http://lwww.alhimik.ru. TIpexcraBiensl cieAyrone pPyOPHKH: COBETHI aOMTYPUEHTY, YUHUTEIIIO

XMMHUH, CIPABOYHHMK (OYEHb OOiblIasg MOAOOpKAa TAaOJUI] M CHPAaBOYHBIX MaTEpPHAJIOB), Becénas
XHMHUSI, HOBOCTH, OJIUMITHA]IbI, KYHCTKaMepa (MHOTO HHTEPECHBIX HCTOPUYECKUX CBEICHUH).
http://www.hij.ru. Xypaan «XuMus 1 KM3HBY» HMOHSATHO M 3aHMMATEIbHO PAacCKa3biBaeT 000 BCEM
UHTEPECHOM, YTO MPOUCXOJUT B HAYKE U MHUPE, B KOTOPOM MbI )KUBEM.

. http://chemistry-chemists.com/index.html. Dnexkrponusiii KypHan «XUMHKH W XHMHS», B KOTOPOM

MPEACTABJICHBI OIBITHI IO XMMHWU U 3aHUMATCJIbHAA I/IH(bOpMaLII/IH, IMO3BOAIOIIUC YBJICUb YYCHUKOB
3KCHepHMeHTaﬂbHOﬁ YacCThIO IMPEAMETA.

. http://c-books.narod.ru. BceBo3morkHast tureparypa 1o XMMHUH.
. http://lwww.prosv.ru/. TTocoOus as yganuxcs, B TOM YUCIIE I TOJTOTOBKH K HTOTOBOM aTTECTAIUN

(OI'D m EI'D), meToanueckue mocoous A YIUTEIICH, HAyIHO-TIOMYJIApHAs JTUTEpaTypa Mo XUMUH.

. http://1september.ru/. XXypHan mnpenHasHaueH He TONBKO Juid yuurtened. B HEM mpencraBieHO

00JIbI1I0€ KOJIMYECTBO PAa0OT YUEHHUKOB, B TOM YHUCJIE€ UCCIIEOBATENLCKOTO XapaKkTepa.

. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIA MOPTad CO CCHUIKAMH Ha

00pa3oBaTelibHbIEC CAUThI 10 XUMUH.

. www.periodictable.ru. COopuuk craTeii 0 XHMMHYECKHX JJIEMEHTaX, WILTFOCTPUPOBAHHBIN

9KCIICPUMEHTOM.
WutepHeT-pecypc Ha aHrIMACKOM si3bike http://webelementes.com. ComepKUT UCTOPHIO OTKPBITHS U
OIKCaHKWE CBOMCTB BCEX XMMHUYECKUX 3JIEMEHTOB. byjer mojeseH IS y4amuxcsl s3bIKOBBIX IIKOJ U
KJIaCCOB, TaK KaK COJCP)KUT HA3BaHUS 3JIEMEHTOB U BEIIECTB HA Pa3HBIX S3bIKAX.



http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.hij.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://chemistry-chemists.com/index.html
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://schoolbase.ru/articles/items/ximiya
http://schoolbase.ru/articles/items/ximiya
http://schoolbase.ru/articles/items/ximiya
http://schoolbase.ru/articles/items/ximiya
http://schoolbase.ru/articles/items/ximiya
http://schoolbase.ru/articles/items/ximiya
http://schoolbase.ru/articles/items/ximiya
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://www.periodictable.ru/
http://www.periodictable.ru/
http://www.periodictable.ru/
http://www.periodictable.ru/
http://webelementes.com/
http://webelementes.com/
http://webelementes.com/
http://webelementes.com/
http://webelementes.com/
http://webelementes.com/

		2023-09-24T22:12:11+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №21"




