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I[TOACHUTEJIbHAS 3AITNCKA

Pabouas mporpamma 1no XuMuu AJig 0Oy4arOIIUXCS C 3aJIEPKKON ICUXUYECKOTO
pazsutus (nanee — 3I1P) Ha ypoBHE OCHOBHOrO 00IIETO O0Opa30BaHUs COCTABIICHA B
cooTBeTcTBUM ¢ DenepanbHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
ocHOBHOTO 061Iero oopazoBanus (ITpuka3z Munmnpocsemenuss Poccun ot 31.05.2021 r.
No 287, 3apeructpupoBan MuHucTepcTBOM ocTulink Poccuiickoit ®eneparuu
05.07.2021 1., per. Homep 64101) (manee — DI'OC OOO), [TpumepHO# aanTUPOBAHHON
OCHOBHOM  00Opa3oBaTeJIbHOW  MPOrpaMMON  OCHOBHOTO  o0miero  oOpa3oBaHUs
OOyYaromuxcs ¢ 3aJACPKKONA MCUXUUYECKOro pa3Butus (ogoOpenHoit pemenunem OYMO
o oOmemMy oopazoBanuto (potokoi ot 18 mapra 2022 1. Ne 1/22)) (manee — ITAOOIT
OOO 3IIP), IIpumepHoii paboyeil mnporpaMmbl Y4eOHOro TNpenaMeTa «XHUMH»
(6azoBblii  ypoBeHb), lIpumepHON mporpaMmoil BOCHUTAHHS OOyYarOUUXcs MpU
MOJIYYEHHUH OCHOBHOIO OOIIEro 0Opa3oBaHMs, C YUETOM PACHPEEICHHBIX M0 KiIaccam
MpOBEpPAEMBbIX TpeOOBaHUWW K pe3ylbraTaM OCBOEHHS OCHOBHOW 00pa30BaTEIbHOM
IporpaMMbl ~ OCHOBHOTO  0Omiero o0pa3oBaHUsI W 3JIEMEHTOB  COJEpKaHMS,
IIPEJCTABICHHBIX B YHUBEPCAIbHOM KoJlM(uKaTope 1o xumuu, Konuenuuunpenonapanus
yueOHoro npeaMera «XUMHs», B 00pa3oBaTeIbHbIX opraHuzauusx PO, peannsyronmx
OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

O0mas xapakTepucTuKa y4e0HOT0 mpeaMeTa « XuMHUsh)

VYuebnslii  npeamer  «XUMHS»  BXOAUT B MPEAMETHYIO  0OJNacTh
«EctecTBeHHOHay4HbIE MpeAMEThY. B cucrteMe ecTecTBEHHOHAaydyHOro oOpa3oBaHUs
XUMHUSI KaK Y4eOHBbIN MpeIMET 3aHUMAET BaXKHOE MECTO B MO3HAHUM 3aKOHOB MPHUPOIHI,
(dbopMupOBaHMM HAy4YHOM KapTUHBI MHUpPA, CO3JAaHUM OCHOBBI XMUMHUYECKUX 3HAHUMH,
HEOOXOJUMBIX [ MOBCEAHEBHOW >KU3HM, HABBIKOB 3J0POBOTO0 W 0€30MacHOTO st
YeJoBeKa W OKpYXKaIIed ero cpeabl oOpaza KWU3HU, a Takke B BOCIUTAHUU
DKOJIOTUYECKOMN KYJIBTYpPHI.

YenemHocTh M3ydeHUsT XMMHUM CBSI3aHA C OBJIAJACHUEM XHMUYECKHUM SI3BIKOM,
coOnroneHreM TpaBwil  Oe3omacHOM pabOThl TPU  BHINIOJHEHUHW XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHUCIIEHHBIX CBSI3€M XMMHU C IPYTUMHU IPEAMETAMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTFOYAET B c€0si OCHOBBI HEOPTAHUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHOI maeeit MporpaMMbl SBISIETCS CO3IaHUE 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHUMN
M0 XWMWH, BBIPAXKCHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3PACTy OOYYAIOIIUXCS U WX
0Cco0BIM 00pa3oBaTEIbLHBIM MTOTPEOHOCTSIM.

B conep:kanum JaHHOTO Kypca MPEeACTaBICHbl OCHOBOIONATAONINE XUMUYECKNE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOUIME HM3YYEHUE COCTaBa W CTPOEHUS BEIIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOCHHUS, IPOTHO3HUPOBAHWE CBOWCTB BEIIECTB,
HCCJIEI0BAHME 3aKOHOMEPHOCTEN XMMUUYECKUX IIPEBPAILECHUN U IIYTEN YIIPABICHUS UMHU
B LIEJISAX ITOJIYYEHHUSI BEMIECTB U MAaTEPUAIIOB.

TeopeTnyecKyr0 OCHOBY M3YUYE€HHUSI HEOPTaHUYECKOW XMMHUU COCTABIISIET aTOMHO-
MoJeKynsipHoe ydeHue, llepmommueckuin 3axkoH .M. MeHngeneeBa ¢ Kparkumu



CBEJICHUSIMU O CTPOCHMM aTOMa, BHAAX XWUMHYECKOW CBSI3M, 3aKOHOMEPHOCTSIX
IPOTEKAaHUS XUMUUYECKUX PEAKIIUH.

B u3yueHunu Kypca 3HaUMTENIbHASI POJIb OTBOJUTCS XUMHUYECKOMY AKCIICPUMEHTY:
MPOBEICHUIO TMPAKTUYECKUX W JaOOpaTopHBIX paboOT, OIMHUCAHHUIO PE3YJIbTaTOB
YUYEHUYECKOTO HKCIEPUMEHTa, COOMIOACHHUI0O HOPM M TpaBHJ Oe30macHoil paboThl B
XUMUYECKOU TabopaTopuu.

Peanuzanust JaHHOM MpoOrpaMMbl B Mpoliecce 00yYeHUs MO3BOJIUT 00YUarOIUMCS
¢ 3IIP ycBOUTH KJIFOUEBBIE XUMUUYECKUE KOMIIETEHIIUH U TTOHATH POJIb U 3HAYEHUE XUMUHU
Cpenu IPYrux HayK O MPUPO/IE.

N3ydyenne XuMHUHM CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYYAIOMIMXCS HAYYHOTO
MHUPOBO33pPEHUSI, OCBOCHHIO OOIIECHAyYHBIX METOJ0B (HAOIIONEHUE, W3MEpPEHUeE,
AKCIIEPUMEHT, MOJECIUPOBAHUE), OCBOCHHIO MMPAKTUYECKOTO MPUMEHEHHUS HayYHbIX
3HAHU, OCHOBAaHHOTO Ha MEKIIPEAMETHBIX CBSA3SIX C MpeaMeTamu « OKpyKaroui MUpP»,
«Dusuka», «buonorus», «leorpadus», «Maremarnkay U GHOpMUPYET KOMIIETCHIIMH,
HEOOXOIUMBIE ISl MPOAOIKEHUS 00pa30BaHUs B 00JIaCTH €CTECTBEHHBIX HaYK.

W3ydyenne XuUMHUHM CHOCOOCTBYeT pas3BuTui0 y oOywaromuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (PYHKIMOHAJILHOW  TI'PaMOTHOCTH, YMEHUS
BOCHPUHUMATh M KPUTHYECKH aHAJIM3UPOBATh HWH(OpMaLUIO, TMPEICTABICHHYIO B
paziuuHbX Gopmax. 3HAYMMOCTh MPEAMETa Il Pa3BUTHS >KU3HEHHOW KOMITETCHIIMU
oOyvaromuxcsi ¢ 3IIP 3aknrodaercss B yCBOGHMHM OCHOBBI XUMHUYECKHX 3HAHHM,
HEOOXOJUMBIX [l TOBCEAHEBHOW >KM3HM; HABBIKOB 3JI0POBOTO M 0O€30MacHOro st
YeJioBeKa M OKPYKaIoIIeH ero cpenbl o0pa3a »KU3HH;, (OPMUPOBAHUM IKOJIOTHUECKOU
KYJIBTYPBL.

[Iporpamma oTpakaer cojep:kaHue OOydeHUsS TPEeIMeTy «XHUMHUS» C Y4ETOM
0coObIX 00Opa3oBareNbHbIX ToTpeOHOCTel oOyuatomuxcs ¢ 3[1P. OBnagenue ydeOHbIM
MpeIMeTOM «XUMUSD» TPEICTABISET OMPENCICHHYI0 TPYIHOCTh I OOy4aroniuxcs ¢
3I1P. D10 cBSI3aHO ¢ OCOOEHHOCTSIMH MBICIUTEIBLHON JIEATCIbHOCTH, TIEPUOINYSCKUMHU
KOJICOAHUSIMU BHUMAaHUsI, MaJIbIM OOBEMOM MaMsITU, HEIOCTATOYHOCThIO OOIIEro 3amaca
3HaHUMW, TOHWKEHHBIM I103HABATEIbHBIM HHTEPECOM M HU3KHM YPOBHEM pPEUYEBOIO
pa3BUTHSI.

Jns mpeononeHuss TPYAHOCTEM B HU3YYEHUM Y4YeOHOro mpeamMera «XUMUshH
HeoOxonuMa ajanTanus o0beMa U Xapakrepa yuyeOHOro Marepuana K no3HaBaTelIbHbIM
BO3MOKHOCTSIM JaHHOW KaTeropuu OOYy4arolIMXCs, YYET UX OCOOCHHOCTEH pa3BUTHSA:
WCIIOIb30BAHUE  AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U  MEXIPEAMETHBIX  CBS3EH,
MOCTENEHHOE YCIOKHEHNE U3y4aeMOoro Marepuana.

[Ipy w3yuyeHUH XUMUKM HEOOXOIMMO OCYIIECTBISATH B3aUMOJICUCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTnuecknii Marepuan peKOMEHAYETCS HM3ydaTb B IPOLECCE MPAKTUYECKOU
NEeATEeIbHOCTH. BO3MOXKHO BBIICIICHUE OTJIETbHBIX YPOKOB Ha PEIICHUE 3a/1a4 B CBSI3U CO
CIIOHOCTBIO aHanmm3a Tekcra oOydatonumucsa ¢ 3IIP. Oprannueckoe emmHCTBO
MPAKTUYECKOM M MBICIUTEILHOU JEATeIbHOCTH OOYYaloIMXcs Ha YpOKax XHUMHHU
CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHMIO 0A3MCHBIX XUMHUYECKUX 3HAHUU U
ymeHuii. Oco6oe BHUMAaHHUE MPU U3YYECHUU XUMHUU YACISIETCS M3YYCHUIO «CKBO3HBIX)
MOHATUMN U POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHHUS MaTepuala.

Lean u 3aga4u M3y4yeHus y4eOHOIO npeaMera « XuMus»



Obwue yeru wu3ydyeHus ydyeOHOro mpenMera «XUMHs» MPEACTABICHbl B
[IpumepHoii  pabGoueit mporpamMme OCHOBHOro obmiero  oOpaszoBanus. OHuU
aKTyaJH3UPOBaHbl C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
o0pa3oBaHus, HANpPABICHHOCTH OOy4YEHHsS Ha PA3BUTHE M CAMOPA3BUTUE JMUYHOCTH,
dbopmupoBanue e HMHTEIEKTa W oO0mel KynbTypbl. OOyueHHe YMEHHUIO YUUTHCA U
MPOAOIDKATh CBOE 00pa30BaHUE CAMOCTOSATENBHO B HACTOSAIIEE BPEMS SIBIISECTCS OAHON U3
BaOXHEHIINX QyHKUIMN y4EOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUN.

Hnsa obyuatomuxcsa ¢ 3P, tak ke, kak W AJi1 HOPMATHBHO DPa3BUBAIOLIUXCS
CBEpPCTHHKOB, OCBaMBalOLINX OCHOBHYIO 00pa3oBaTenbHYIO IpOTrpaMmy,
JOMHUHHpYIOIIee 3HaUeHUEe MPUOOPETAIOT TaKHUE yenu, Kak:

* ¢opMHUpPOBAaHUE  WHTEJUIEKTYaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CaMOCTOSITEJIbHOMY  MNPHUHSATHIO  PELICHUH,  CIIOCOOHOM
aIarITUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM JKU3HH;

" HamnpaBJI€HHOCTh OOYyYEHHsS HAa CHCTEMAaTHYECKOE MPUOOIIECHHE Y4YaIUXCS K
CaMOCTOATENIbHON TO3HABATEIbHOU NIE€ATEIbHOCTH, HAYyYHBIM M MPAKTHYECKUM
METO/IaM TO3HaHUs, (POPMUPYIOIIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

= o0OecredyeHue yCIOBUM, CIIOCOOCTBYIOMIMNX MTPUOOPETECHUIO 00YHYAIOIIUMHUCS OMBITA
Pa3HOOOpa3HON JESATENbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIIOUEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMIIETEHLUH), UMEIOIINX YHUBEPCAIBHOE 3HAYCHNUE JIJISl Pa3IMUHbIX
BUJIOB JCSTEIBHOCTH;

" (QopmupoBaHUE YMEHHUI OOBACHATH U OLIEHUBATh SBJICHUS OKPYKAIOLIEr0 MUpa Ha
OCHOBAHWM 3HAHUI U OIBITA, IIOJYYEHHBIX IIPU U3YYEHUHN XUMUU;

* (QopmupoBaHHEe Yy OOydYarOIMXCS T'YMAHUCTUYECKUX OTHOILECHUMN, MOHMMAaHUS
LHEHHOCTH XUMHUYECKUX 3HAHUM JJI1 BBIPAOOTKU 3KOJIOTUYECKHU 11eJ1ecO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOM JAESATEIBHOCTH B ILENSX COXPAHEHUS CBOETO
3I0POBBS U OKPYKAKOIIEN TPUPOJHOM CPENBL;

" pa3BUTHUE MOTHBAallUM K OOY4YEHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHHUIO HAa OCHOBE YCBOECHHMS OOLICUETIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIIS U HANPABIEHHOCTH AaJbHEHUILEro
oOy4JeHMUs.

Kypc HampaBiieH Ha pelieHue Cleayomux 3a0ay, 00eCeUnBaOLUX peaTn3aliio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JESTEIbHOCTHOTO MOAXOJOB K OOYYEHHI0 XMMHHU
oby4aronuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHuUs:

* (QopmHpoBaHME MEPBOHAYAIBHBIX CHCTEMAaTHU3MPOBAHHBIX TMPEACTABICHUN O
BELIECTBAX, HMX MPEBPALICHUAX M NPAKTUYECKOM IPUMEHEHUU; OBJIaJCHUE
MNOHATUIHBIM aIIIAPAaTOM U CUMBOJIMYECKUM SI3BIKOM XUMUU;

" 0CO3HaHHWE OOBEKTMBHON 3HAYMMOCTH OCHOB XMMHYECKOM HayKH Kak oOJacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XUMUYECKUX MPEBpPALICHUN HEOPTraHUYECKUX U
OPTaHUYECKMX BEIIECTB KaK OCHOBbI MHOTMX SIBJICHUW >XWUBOU W HEXKUBOU
OpUPOAbI; YIIyOleHUe TMpEACTaBICHU O MarepualbHOM €AUHCTBE MUDA;



" OBJIAJICHHE OCHOBAMHU XMMHUYECKOH IPAMOTHOCTH: CIIOCOOHOCTBIO aHATM3UPOBATH
1 00BEKTUBHO OLIEHUBATh KU3HEHHbIE CUTYallUH, CBA3aHHBIE C XMMHUEH, HaBBIKAMHU
0e30macHOro OOpamIeHusi C BEUIECTBAMHU, HCIOJb3YEMBIMU B IIOBCEIHEBHOM
KU3HU; YMEHHEM aHaJIM3UpOBaTh M IUIAHUPOBATh SKOJOTUYECKU Oe30macHoe
MOBEJICHUE B LIETISIX COXPAHEHUS 3J0POBBS U OKPYXKAIOIICH Cpeibl;

" (QopmHupoBaHME YMEHHUU yCTAHABIMBATH CBSI3U MEXIy pealbHO HAONIOTAaeMBbIMU
XUMUYECKUMH SIBICHUSIMH W TPOIECCaMM, MPOUCXOAALUIMMH B MHKPOMHUPE,
OOBSACHATh TPUYMHBI MHOTOOOpa3Hs BEIIECTB, 3aBUCUMOCTh HX CBOHCTB OT
COCTaBa M CTPOEHHS, a TAK)KE 3aBUCMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOMCTB;

" [NPHOOpPETEHHE ONbITA WMCIOJIH30BAHUS PA3NIUYHBIX METOJOB M3YUYCHHs BEIIECTB,
HAOIONEHUS 32 MX MPEBPALICHUSMH MPU MPOBEICHUH HECIOKHBIX XUMHUECKHX
HKCIIEPUMEHTOB C UCIOIb30BaHUEM JIA0OPATOPHOTO 00OPYIOBAaHUS U PUOOPOB;

* (QopmHupoBaHHE MPEICTABICHUNA O 3HAYEHUHM XUMUYECKOW HAyKH M PEIICHUU
COBPEMEHHBIX JKOJIOTHYECKHX MpoOieM, B TOM YHCIE€ B MPeIOTBpPAIICHUU
TEXHOTEHHBIX U SKOJIOTUYECKUX KaTacTpod.

OcobOenHocTH 0TOOPA M aanTAUM Y4eOHOI0 MATEPHAJIA IO XUMHUH

OOydeHne y4eOHOMY MpeaMeTy «XUMHUs» HEOOXOIMMO CTPOUTh Ha CO3JIaHUU
ONTHMAJIBHBIX YCJIOBHM ISl YCBOSHHUS MPOTPAMMHOTO MaTepuajia OO0ydJarolUMHUCS C
3I1P. bonbiioe BHUMaHUE AOMKHO OBITH YIENEHO OTOOpPY y4eOHOTro Marepuaia B
COOTBETCTBHH C TMPHUHITUIIOM JOCTYITHOCTH TIPHU COXpPaHEHUH OOIIEero 0a30BOTO YPOBHS.
OH I0KEH 0 COACPKAHUIO U 00beMY OBITh aJaliTUPOBAHHBIM 11 0O0y4atomuxcs ¢ 3[1P
B COOTBETCTBUU C X 0COOBIMH 00pa30BaTeIbHBIMU MOTpeOHOCTIMU. CrienyeT 00JIeryuTh
oBlajieHue MmarepuaioM oOyuatomumucs ¢ 3I[IP mocpenctBom ero aeTaibHOTO
OOBSICHEHUSI C CHUCTEMAaTHYECKUM IIOBTOPOM, MHOTOKpPaTHOM TPEHUPOBKOM B
MPUMEHEHUN 3HAHUW C HCMOJIB30BAaHUEM IPUEMOB AITOPUTMHUBAIMH U BHU3YyaJbHBIX
orop, 00y4YeHUs! CTPYKTYpPUPOBAHUIO MaTepHaIa.

bonbiioe 3HadueHue A1 MOJHOIIGHHOTO YCBOGHHUS y4eOHOTO MaTepuaiia MMeEeT
oropa Ha MEXKIPEAMETHBIC CBS3W BOMPOCOB, U3YYaeMbIX B JAaHHOM Kypce, ¢ TaKUMHU
yueOHbIMU TIpenMmeTamu  kKak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH W TOT JK€ Yy4YeOHBIM Marepuad C pa3HBIX TOYEK 3pPCHHS,
MEXMPEAMETHBIE CBA3M CIIOCOOCTBYIOT €ro JyYIIeMy OCMBICIEHHUIO, Ooliee MPOYHOMY
3aKPEIUICHUIO TTOJIYYE€HHBIX 3HAHUW U MPAKTUYECKUX YMEHUM.

[Ipy moAroTOBKE K ypoKam YYHUTENb JOJDKEH MPEeaycMOTpeTh (GOPMHUpPOBAHUE Y
o0yJaromuxcsi yMEHU aHaJIN3UpPOBaTh, CPABHUBATh, 0000IIATh N3ydyaeMblii MaTepHal,
MJIAHUPOBATh TPEACTOSIIYI0 paboTy, OCYIIECTBISATh CAaMOKOHTPOJb. HeoOxommmo
MOCTOSIHHO ~CJICIUTh 3a TPABWIBHOCTHIO PEUYEBOTO O(OPMIICHHS BBICKA3bIBAHUN
oOyuatomuxcs ¢ 3I1P.

B cBs3u ¢ 0COOCHHOCTSIMH TIOBENCHHSIM JesITeNbHOCTH oOydwatomuxcs ¢ 3I1P
(pacTOpMO’KEHHOCTh, HEOPTaHW30BAaHHOCTH) HEOOXOIWM CTPOXKAUIIMK  KOHTPOJIh
coOIONeHNs PAaBWI TEXHUKU O€30MAaCHOCTH MPHU MPOBEICHUN JabOpaTopHBIX paldoT B
XUMHYECKOM KaOuHeTe.



IIpumepHbie BUABI AesiTeJbHOCTH o0yuaromuxcs ¢ 3I1P, o0yciioBiaeHHbIe 0CO0BIMU
o0pa3oBaTeIbHBIMY NMOTPEOHOCTAMH U 00eCIeYnBaIOIIMEe OCMbICJICEHHOE OCBOEHHE
coJep:KaHuu 00pa30BaHMs MO MpeAMeTy « XHUMMI»

Conepxanue BUAOB JAesATeNbHOCTH oOydatomuxcs ¢ 31IP Ha ypokax Xumuu
OTIpeIeNIICTCS UX 0COOBIMU 00pa30BaTEIbHBIMU TOTPEOHOCTSIMHU. [ToMUMO TITUPOKO
ucnonbzyeMbix B OOIT OOO oOmux as Bcex 0O0ydYaronIuxcs BHJOB ACSATEIbHOCTH
CIeayeT YCWUJUTh BHJABl JEATCIBHOCTH, CHenudUYHbIe JIsI JaHHOW KaTeropuu
oOydJaronuxcs, i1 00ecredeHrss 0CMBICIIEHHOTO OCBOCHUS CO/IepyKaHMUsl 00Opa3oBaHUs
0 MPEIMETY: YCUJICHUE MPEAMETHO-TIPAKTUUECKON JEATeIbHOCTH C aKTHBHU3alMeH
CEHCOPHBIX CHCTEM; YepEIOBaHHE BUJIOB JEATEIBHOCTH, 3aJeHCTBYIOIIUX Pa3IMYHbIC
CEHCOpHBIE CHCTEMbI; OCBOCHHE MaTepHuaja C OIMOpOil Ha aJIrOPUTM; «IIOIIaroBOCTH» B
M3YYEeHUU MaTepualia; UCIOJb30BaHUE JOMOJHUTEIBHOW BU3yabHOUN OIMOpPHI (IIaHBHI,
oOpaslbl, CXeMbI, IIA0JOHBI, ONOpHBIE Ta0NuIbl). [ pazsutus y oOydaromuxcs ¢ 3[1P
YMEHUS JIeJlaTh BBIBOABI, (POPMUPOBAHUATPAMOTHOTO PEUYEBOTO  BBICKA3bIBAHUS
HEOOXOJIMMO HMCIOJIb30BaTh OMOPHBIE clloBa U Kiuiie. Ocoboe BHUMaHUE CIEAYyET
YIETUTh 00YYEHUIO CTPYKTYPHUPOBAHUIO MaTepHuaja: COCTABICHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJI€HHE TaOJMIl, COCTaBJICHHE KJacCU(pUKAIUU C
0003Hau€HHBIMU OCHOBAHUSIMU JJ1sI KJIacCU(UKAIIMY U HATIOJTHEHUE X TIPUMEPaMU U .
[IpumepHast TeMarndeckasi U TEPMUHOJIOTHYECKas JeKcuka coorBeTcTByeT OOII

000.

Jns obyuaromuxcss ¢ 3[IP cyliecTBEeHHBIMH SIBISIOTCS TIPHEMBI  pabOThI €
JEKCHYEeCKMM MarepuajaoM T1o npeamety. [IpoBoaguTcs cmernuanbHas pabora Mo
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAIOUIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
N3yuaemblie TepMUHBI BBOASTCSA Ha TMOJMCEHCOPHOW OCHOBE, 0Os3aTelibHA BU3yaslbHasl
MO/JIEPKKA, aJITOPUTMBbI PAOOTHI C OMPEICTICHUEM, OMOPHBIE CXEMBbI ISl aKTyaJIu3aluu
TEPMHUHOJIOTHUH.

Mecto yueOHOro npeamera «XuMus» B Y4eOHOM ILIaHe

B coorBerctBUuM ¢ ®@enepaibHbIM  TOCYJApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 00pa3oBaHUsl Y4eOHBIN NpeaMeT «XUMHs» BXOIWUT B
npeaMeTHy0 o0nacth «EcTecTBeHHOHAYUYHbBIE MPEAMETh» U SABISETCS 00sS3aTelIbHBIM
IUTSL U3YUYEHUSL.

YyeOHbIM MIaHOM Ha €€ u3yueHue OTBeneHO 136 yueOHBIX 4acoB — Mo 2 4 B
Heneno B 8 1 9 kinaccax COOTBETCTBEHHO.

Conepxanue y4deOHOTo mpeaMmeTa «XHUMHS», TpeacTtaBieHHoe B [IpumepHoii
paboueit mporpamme, cootBeTcTByeT ®I'OC OO0, pazpadorano ¢ yuetom [Ipumeproit
OCHOBHOM 00pa30BaTelbHOM MPOTPaMMbI OCHOBHOTO OOITIETO 00pa30BaHMS 110 y4eOHOMY
npeaMeTy  «XUMHs», COOTBETCTBYeT IIpuMepHOM ananTUpOBaHHOW OCHOBHOWU
o0pa3oBaTeIbHOM MporpaMMe OCHOBHOTO OOIIEro 00pa3oBaHUsl OOYUYAIOIIUXCS C
3aJ1EPIKKOU MCUXUYECKOTO pa3BUTHSL.



COLAEP)KAHUE YUEBHOI'O ITPEIMETA «XUMUS»

8 KJIACC

IlepBoHa4aIbHBbIE XUMUYECKHE IOHATHUS

[Ipenmer xumun. Porb xumuu 6 sHcusnu yenogexat. Tema u BemecTBa. OU3HUECKUE
CBOMCTBA BEHIECTB. ATperaTHOe COCTOSIHUE BEUIECTB. Xumus 6 cucmeme Hayk. Uuctoie
BemecTBa u cmecu. CriocoOw! pazneneHust cMeceil. [IpaBmma 6e3omacHoro odparieHus ¢
BEIIECTBAMH U JIabOpaTopHbIM 00OopynoBaHuEM. [loHAamue o0 Mmemooax NO3HAHUS 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XMMHYECKHE 3JIEMEHTHl. 3HAKU (CUMBOJIbI) XUMHUYECKHUX
anemeHTOB. OTHOCUTENbHAS aToMHas Macca. [IpocTeie U cliokHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYCHHUE.

Xumuueckass popmyna. BaaeHTHOCT, aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKoH
nocmosiHcmea cocmaea eeujecms. OTHOCUTENIbHAS MOJIEKYJIsipHas macca. MaccoBas
JI0JI1 XUMHYECKOTO 3JIEMEHTA B COCAMHEHUH.

@u3znueckue M XUMUYECKUE SBIEHUsS. Xumudeckas peaxkuus. [IpusHaku
XUMHYECKUX pEaKUUW. YPAaBHEHUS XUMUYECKUX pEaKIui. 3aKOH COXPAHEHUS MAacChl
BemecTtB. Kiaccudukanus XUMHYECKHX peakiuil (COeAUHEHUs, pPa3IOKECHHUS,
3aMeIleHus, OOMEHa).

XUMHUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYIOM, C MPaBUIAMU
paboThl B Jlaboparopuu U ImpuEéMaMu oOpallleHHs] ¢ J1abopaTOpHBIM 00OpPYIOBaHUEM;
M3YYEHUE U OMNHCaHue (PU3MUECKUX CBOMCTB OOpAa30B HEOPraHWYECKUX BEIIECTB;
HaOmoneHue (pru3ndeckux (TU1aBIeHUE BOCKa, TASHUE JIb/Ia, pACTUPAHUE caxapa B CTYIIKE,
KUIIEHHWE ¥ KOHACHCAIIUS BO/IbI) U XUMUYECKUX (TOPEHUE CBEUU, MPOKAIMBAHUE MEIHOU
ITPOBOJIOKH, B3aWMOJICHCTBUE MeJIa C KHUCIOTOM) SIBICHWM, HAONIONCHUE M OIMCAHHE
MIPU3HAKOB MPOTEKAHUS XMMHYECKHX peakuui (pa3jioKeHHE caxapa, B3ahUMOJICHCTBUE
CEpHOI KHMCJIOTHI C XJIOPUIOM Oapus, pasnoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3auMoOJIeHicTBHE kele3a ¢ pacTBopoM coiu meau (I1));u3ydenue crnocoboB pazneneHus
cMecel (C TMOMOIIBIO MarHuTta, GUIBTPOBAHWE, BBIMAPUBAHKUE, JIUCTHILISALINSA,
xpomarorpadusi), TpoBeJEHNUE OUYMUCTKH MOBAPEHHOW COJIM; HAOJIOACHUE W ONMUCaHUE
pE3YJIbTaTOB TMPOBEAECHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl;
CO3/IaHKE MOJIEJIeH MOJIEKYJI (11apOCTEPIKHEBBIX ).

Ba:xkHeilue npeacTaBuTe/ M HCOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bozayxa. Kucimopoxg — anemMeHT U mpocToe
BelecTBo. Haxoxmenue kuciopoaa B mpupoje, Gu3nideckue 1 XMMUYeCKUE CBOWCTBA.
Peakiuu ropeHus mpoCThIX U CIOXKHBIX BemecTB. CrocoObl MOMydeHus: KUCI0opoaa B
nabopatopuu u npomviutienHocmu. Ilpumenenue xucnopona. Ilonstue 00 okcumax.
KpyroBopot kucnoposaa B npupojie. O30H — aniomponHas MOOUpUKAyus KUciopood.

Tennosotl 2¢hghexm xumuueckou peaxkyuu, mepmoxumMuyecKue ypagHerus, 3K30-
SHAOTEPMHUYECKUEC PEAKIUU. TONIUBO: Y20lb U MemaH. 3azpsa3HeHue 8030yXa, YCUleHue

! 3)_ICCL " Jajiec€ KypCuBOM 0003HaYEHBI TEMBbI, U3YYCHUC KOTOPBIX IPOBOAUTCA B O3HAKOMUTCIIbHOM ILIaHE. He,uaror
CaMOCTOATEIIBHO OIIPEACIIACT o0beM n3y4yacMoro mMarepuala.



NapHUK08020 3hgexma, paspyuieHue 030H08020 CJLOA.

Bonopon — sneMeHT M mpocTtoe BemecTBo. HaxoxaeHne Bogopona B MPUPOLE,
bu3MYecKrue 1 XUMUYECKHE CBOMCTBA (HAa IPUMEPE B3aUMOJICHCTBUS C HEMETANIAMHA U
OKCHJIAMH METAIIJIOB), TPUMEHEHUE, cnocobbl nonyuerus. [loHATHE O KUCIOTaX U COJISIX.

KomnuecTo BemecrBa. Monbs. MonsipHasg macca. 3akoH ABoraapo. MolsipHbIN

00BEM razoB. PacueTsl mo xumudeckoit popmyse. PacueTsl MacCoBOM J0JIM XUMHUYECKOTO
AIIEMEHTA B COCIMHEHHH, KOJIMYECTBA BEIECTBA, MOJSIPHON MacChl, MOJIIPHOTO 00beMa
ra3zoB. PacuéTel o XUMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmea 600vl. Bona. Ee cocra, cTpoeHHe U MOJIEKYIbl. Boda Kak
pacmeopumens. PactBopbl. [lonamue 0 HACbIWEHHbIX U HEHACLIWEHHbIX PACMEOpPax.
Ilouamue pacmeopumocmu eewjecmé 6 6ode. Pacuer mMaccoBOW JOJM BEIIECTBA B
pacTBope (IIPOLICHTHAs KOHILIEHTpauus). MaccoBas J0Js BELIECTBA B PaCTBOPE.
Xumuueckue ceoticmea 600bl (pasnodceHue, peakyuu ¢ Hampuem, OKCUOOM KATbyusl,
oxcuoom cepwl (IV) peaxyuu c memaniamu, KUCTIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tonsamue 06 ocnosanusx. Ponb pacmeopos 6 npupooe u 8 scuznu yenosexa. Kpyeosopom
80001 6 npupooe. 3arps3HEHNE TPUPOIHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Baxneiimme  kimacchl  HeOpraHuueckux — coenauHenuit.  Knaccuduxarms
HEOpraHW4yeckux coenuHeHnii. OKCUIBI: cOocCTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIC, amgomepHble, Heconeobpasyruue - Ha npumepe oxcuda yeiepooa (1) u
oxkcuoa azoma (l1)), nomenxnamypa. I[lonyuenue u XUMHUUYECKHE CBOMCTBA OKCHJIOB
(B3auMoneiicTBUEe ¢ BOJOM, KucioTamu, Imenodamu). OcHoBanus. Krnaccudukanms
OCHOBAaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMA. HoOMeHknaTypa OCHOBaHUM.
du3nuecKkue MW XHMHYCCKHE CBOMCTBA OCHOBAaHMM (B3aWMOJICMCTBHE C OKCHIAMHU
HEMETAJJIOB, KUCJIIOTaMU, COJISIMHU). [lonyuenue ocnoaHuli.

Kucnorsl: cocTtaB, knaccuuKaius, HOMEHKIATypa, GU3NUECKUe U XUMUYECKHUE
CBOMCTBa (B3aMMOJICMCTBUE C MeETa/lIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAaHUSIMH,
COJISIMU, Ha TIPUMEPE COJISTHONM M CEPHOM KHUCIIOT), CHOCOObL noyuerus. P akTHBHOCTH
metaiuioB H. H. bekerosa. Conu (cpeqnue): HOMEHKIIaTypa CoJied, cnocoobl noyuenus,
B3aMMOJIEHCTBHE COJIEN C METAJIAMH, KUCIIOTAMH, IIEJI0YaMU U COJISIMH, IPUMEHEHUE.

[Tonsitue 00 amMdoTepHBIX THUIPOKCHAAX (HA TpUMEpe IUHKA U AIIOMUHUSA):
XumuyecKkue ceotcmea (83aumooeicmsue ¢ KUCIOmamu U weroyamu, pasiodceHue npu
Hazpesanuu) u noydeHue.

['eHeTnyeckass CBA3b MEXJIYy KJIACCaMU HEOPTraHUYECKUX  COCIMHEHHI.
['eneTnyeckue psbl.

XUMHUUYECKUHN SKCIIEPUMEHT: KAYECTBCHHOE OIPEIACICHUE COAEPKAHUS KUCIOPOIa
B BO3/lyX€; MOJIyYCHHE U U3YUEHUE CBOMCTB KUCIOPOJIa; HAONIOJEHUE B3aMMOJECHCTBUS
BEILIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHUSI M IPEKPALEHUS TOPEHUs (MoxKapa);
O3HAKOMJICHHE C 00pa3liaMy OKCHJIOB M OMHMCAHHUE WX CBOWMCTB; MOJTYYCHUE U U3YUCHUE
CBOMCTB BojopozAa (ropeHme); HabIoAecHNE 00pa3IoB BEIISCTB KOJWYESCTBOM 1 MOIIb;
MCCJIEIOBaHNE OCOOCHHOCTEH pacTBOPEHMS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO;
[IPUTOTOBJIEHUE PACTBOPOB C ONPENECIEHHON MACCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBA;
B3aMMOJIEHCTBHUE BOJIBI C METAJUIAMH (HATPUEM U KaJIbIIEM) (BO3MOKHO MCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB); OIPEAECICHUE pAaCTBOPOB KHUCIOT U IIEJIOYEe C MOMOIIbIO
MHJMKAaTOPOB; UCCIEA0BaHNE 00pa3ll0B HEOPTAHUUECKUX BEUIECTB Pa3IMYHBIX KJIACCOB;
HaOIIOICHUE W3MEHEHUsI OKPacKH HWHIUKATOPOB B PACTBOpax KHUCJIOT M IIEJIOYEH;



u3yuyeHue B3aumopencteus okcuaa Meau(Il) ¢ pactBopomM cepHON KUCIOTHI, KMCIOT C
METaJUlaMM, pPEaKUUd HEUTpAIM3alUyU; [OJYyYEHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHME OJTHOTO METAJUIa IPYTUM M3 PaCTBOPA COJIN; PELIECHNE dKCIIEPUMEHTAIBHBIX
3a/1a4 1o Teme «BaykHeWIne KIacChl HEOPTaHUYECKUX COEAUHEHUID.

IHepuoauueckuii 3akoH u [lepuonnyeckas cucrema

xumuyeckux 31eMeHToB Jl. . MenaesneeBa. CTpoenne aroMoB. XuMu4ecKasi

cBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN

[lepBble MOMBITKU KJIacCU(PUKALMKA XUMUUECKUX AJIeMEeHTOB. [loHaTHE O Tpymnmax
CXOJIHBIX AJIEMEHTOB (II[EJIOYHBIE U MIEJTOYHO3EMEIbHBIE METAILIbI, TAJIOTCHbI, HHEPTHbBIC
ras3bl). Dnemenmol, Komopwvle 00pazyom amgomepHvle OKCUOBL U 2UOPOKCUODL.

[lepnonnueckuii 3axkoH. Ilepuogmyeckas cuUCTEMa XUMHUYECKUX DJIEMEHTOB
. U. Mengeneesa. Koporkonepuonnas u daunnonepuoonas Gopmsl Ilepuomuueckoit
cucteMbl xumuueckux 3neMeHToB J1. . Menaeneesa. [lepuoael u rpymnmsl. duzndeckuii
CMBICII TTOPSAJIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIBI AIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sifep. HMzomonwvi. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbiX 20 xumMuveckux sneMeHToB [lepuonnueckoit
cucreMbl JI. M. MeHnneneeBa. XapakTepuCTUKa XUMHUYECKOIO DJJIEMEHTa 10 €ro
nosoxenuto B [lepuognueckon cucreme /. 1. Menaeneena.

3axoHomepHOCMU UBMEHEHUsl C8OUCME INEeMEHMO8 MANbIX NePUO008 U 2LABHbIX
noocpynn, 8 3Aa8UCUMOCIMU OM  AMOMHO20 (NOps0K08020) Homepa 3HaueHue
Ilepuoouueckozo 3axona u Ilepuoouueckoii cucmemvbl XUMUYECKUX INEMEHMO8 OJisl
pazeumus Hayku u npakmuxu. /[. 1. Menoenees — yuénwiii u 2paxcoaHu.

Xumuueckass cBs3b. KoBajeHTHass (moisipHass W HEMOJSIpHAsi)  CBS3b.
InexmpoompuyamenbHoOCms amomo8 Xumudeckux snemenmos. IoHHas cBA3b.

Crenenp okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHCIICHHS] 1 BOCCTAHOBJICHHS. OKHCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUH DKCHEPUMEHT: H3ydeHue oO0pa3luoB BEHIECTB METAIOB U
HEMETAJIOB; B3aMMOJCHCTBUE THAPOKCUIA IIMHKA C PACTBOPAMH KHUCJIOT U IIEJIOYEH;
MPOBEJICHUE OMBITOB, WILUTFOCTPUPYIOIIUX MTPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiiuu pa3aoKeHUsl, COSTUHCHUS ).

MexnpeamMeTHbie CBA3H

Peanuzanuss MeXNpeaMETHBIX CBS3eld MNpH HM3yYeHUH XUMHM B 8 Kiacce
OCYIIIECTBISAETCS Yepe3 UCIOIb30BaHNE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX IMOHATHH, TaK
W TIOHSTHUM, SBIISIIOIIMXCS CUCTEMHBIMU ISl OTHEJIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOTO LIUKJIA.

OO01mure ecTecCTBeHHO-HAYYHBIC MMOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHajii3, CHHTE3, KiIacCudHKanusg, IEePUOIUYHOCTh, HAONIONCHUE, DKCIICPUMECHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBIICHHUE.

dusuka: mMarepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, OJJICKTPUUYECKUN 3apsij, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSTHHE BEIIeCTBa, ra3, (pu3nueckue BEIUYUHBI, CIUHUIIBI U3MEPEHUS,
KOCMOC, TJIaHETHI, 3BE3b1, COJIHILE.

buonorus: dotocunTes, npixanue, ouocdepa.



['eorpadusi: atmocdepa, runpocdepa, MUHEPAIbI, TOPHBIE MTOPObI, MOJIE3HbIE
MCKOIIaeMbl€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKasi peaKkuus

[lepnonnueckuii 3axkoH. Ilepuogmyeckas cucTEMa XUMHYECKHX DIIEMEHTOB
. . MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMICTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUONIOB, KaIus, KAIbIUSA U UX COCIUHEHUN B
COOTBETCTBHH C IMOJIOKEHUEM 3JIEMEHTOB B [leproandeckoil cucteMe u CTPOEHHUEM X
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XWMHYECKOW CBS3U. THIBI KPHCTAUIMYECKHUX
PELETOK, 3aBUCUMOCTb CBOUCME GeUleCmead Om Muna KpUCMAaLIudeckou peulémrku u
8UOA XUMUYECKOU C8A3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHapoaHas U
TpUBHaJbHAsA). XUMUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IUYHBIM Kilaccam
HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKasl CBSI3b HEOPTaHUUECKUX BEILIECTB.

Knaccudukanusa XUMUYECKUX pEeakivil M0 pa3IMYHbIM MpHU3HaKaMm (10 YUCTy U
COCTaBy y4YacCTBYIOUIMX B PEAKLUHUH BEUIECTB, MO TEIUIOBOMY 3((EKTy, M0 U3MEHEHUIO
CTENEHEH OKHUCIEHHS XUMUYECKHX DJIIEMEHTOB, MO 00pamumocmu, no Yy4acmuro
Kamanuzamopa). IK30- U SJHIOTEPMUYECKHUE PEAKIUU. Tepmoxumuieckue ypagHeHus.

llouamue o cropocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvix u
Heobpamumblx Xumudeckux peaxyusax. [lonamue o 20MO2EHHbIX U 2emepOo2eHHbIX
peakyusx. [lonsmue o xumuueckom pagnogecuu. Cmewjenue Xumuiecko2o pagHo8ecUs.
Daxmopwl, eruAOWUe HA CKOPOCMb XUMUYECKOU PeaKyuu U NOLONCEHUE XUMUYECKO20
pasHogecusl.

OKHUCIUTETFHO-BOCCTAHOBUTEIHHBIC peakiuu, AIIEKTPOHHBIM OanaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTENBHOM peakiuu. COCTaBICHUE YPABHEHUN OKUCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIINI C UCTIOJIb30BAaHUEM METO[a AJIEKTPOHHOTO OajiaHca.

Teoprs ANEKTPOIUTHYECKON TUCCOLMALMHU. DJIEKTPOJIUTHUECKAS TUCCOLMALIMS.
DNEKTPOIUTHI U HEIEKTPOIUThl. KaTnoHbl, aHMOHBL. Mexanuzm ouccoyuayuu eujecmes
C PA3TUYHBLIMU 8UOAMU Xumudeckou cesazu. [lonamue o cmenenu ouccoyuayuu. CUNbHbIE
U cia0ble 3JEKTPOJIUTHI.

Peakiiun nonHoro oOMeHa. YCIOBHUS NMPOTEKAHUS PEaKIuii MOHHOTO OOMEHa 10
KoHIA. [loyHbIE U COKpalIEHHBIE MOHHBIE YPABHEHHUS peakuui. XMMHUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMW ¥ COJICM B CBETE TMPEJACTABICHUNH OO0 DIEKTPOIUTUUECCKOM
mucconuannu. Cpena pactBopa. KauecTBEHHbIE peaklMM Ha KAaTHOHBI M AHUOHBI:
xJjopua-, OpoMun-, woauA-, cyiabdar-, kapOoHar-, cuiIMKar-, ¢ocdar- aHUOHBI
THIPOKCH/I-UOHBI;, KATHOHBI aMMOHHSI, MATHHUS, KaJIBIIHS, aIFOMUHUS, skese3a (2+) u (3+),
Mmenu (2+), nuHKa, TIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XUMUYECKUN HSKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTALINYECKUX
PEHIETOK HEOPTraHWUYECKUX BEIIECTB — METAJJIOB M HEMeTaUIoB (rpaduta U anmasa),
CIIOKHBIX BEHIECTB (XJIOpUJA HATpHs); WCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW peakiMu OT BO3JAEHCTBHUS PpPa3IUYHBIX (PAKTOPOB; HCCIEAOBAHUE
ANEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MPOLIECCA AUCCOLMAIAA KUCIIOT, IET0UEH 1



coieil  (BO3MOXKHO  HCMOJb30BaHHWE BUJIEOMATEPUAJIOB); MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUs peakiuil MOHHOro obOMmeHa (oOpa3oBaHuE
OCaJKa, BBIIECJICHUE Ta3a, 00pa30BaHUE BOJbI); OMBITOB, WILTIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEAKUUN  (TOpEHUE, peakluu pasIoKEHUs,
COEIMHEHHUS); PACIO3HABAHUE HEOPIaHMYECKUX BEIIECTB C MOMOUIBIO Kau€CTBEHHBIX
peaKLMii Ha HOHBI; pEHIEHUE IKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl 1 MX cOeIMHEHUS

O6miast  xapaktepuctuka rajoreHoB. (OCOOCHHOCTHM  CTPOEHHUSI  aTOMOB,
XapaKTepHbIC CTeTIeHN OKucIeHNs. CTpoeHne U (PU3NIeCKUE CBOMCTBA TIPOCTHIX BEIIECTB
— raJioreHOB. XMMHUYECKHE CBOMCTBA HA MpUMEpPE XJI0opa (B3aUMOICHCTBHE C METAJNIAMH,
HEMETa/llaMu — BOJIOPOJIOM M KHCIOPOJOM, ujenouamu). Xaoposogopona. CoisiHas
KUCJIOTa, XUMHYECKUE CBOWCTBA, noayueHue, TPUMEHEHUE. [leiicmeue Xxiopa u
X7I0p0BOOOPOOa HA Op2aHusm yenogexka. BaxHelmme XJIOpUAbl U UX HAXOXKICHHUE B
MIPUPO/IE.

OO6mast xapakrepuctuka djemMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB KHUCJIOPOJa U Cepbl. XapaKTepHbIEC CTEIIEHN OKUCIICHUSI.

Crpoenne u ¢u3MUEeCKHMe CBOWCTBAa MPOCTHIX BEIIECTB — KHUCIOPOAA M CEPBHI.
AmnorpornHbie  MOAU(MUKAIIMU KUCIOpOJa W CEepbl. XUMHUYECKHE CBOMCTBA CEPBI
(B3auMoneiicTBUE C Hememallamu — BOJOPOAOM W KHUCIOPOJOM, METalIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOA: CTPOECHHE,
(u3nyeckue U XMMHUYECKHE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTEILHBIE CBOWCTBA).
Okcuzpl cephl Kak MPEACTaBUTENN KUCIOTHBIX OKCUZIOB. CepHasi Kuciaota: Gu3n4ecKue
U XUMHUYecKHe cBoMcTBa (oOmme u cnenuduyeckue). Conum CcepHOM KHUCIOTHI,
KaueCTBEHHas peakius Ha cyibdar-uoH. CepHuUcTas KUcioTa. Xumuueckue peaxyuu,
nexcawjue 8 OCHOBE NPOMBIULIEHHO20 CNnocoba NONYYEHUs CEePHOU  KUCTOMb.
Haxoxnenue cepsl u €€ coenuHennit B npupoje. [[pumenenue cepol U €€ COeIMHEHNU B
ObITYy M B TMPOMBIIUICHHOCTH. Xumuueckoe 3acps3HeHue oxpyxcaroujell cpeobl
COCOUHEHUSMU Cepbl (KUCTIOMHbLEe 00JiCOU, 3a2ps3HeHUe 8030YXA U 8000EMOB), CNOCOObI
€20 npedomepaueHus.

OO6mmast xapakTepucTuka 31eMeHToB VA-rpytibl. OCOOEHHOCTH CTPOCHHS aTOMOB
azora u ocdopa, XxapaKTepHbIE CTSIICHH OKUCIICHUS.

A30T, pacnpocTpaHeHUE B MpUpoje, (PU3MYECKHUE U XUMUYECKHE CBOMCTBA
(B3auMoOzIeiCTBHE € METaJUIaMM M HEMETaJJIaMH - KHUCJIOPOJAOM U BOAOPOJIOM).
KpyroBopor a3zora B mnpupoge. AMmuak: (U3MUYECKHUE U XUMHUYECKHE CBOWCTBA
(oKHuCIeHne, OCHOBHBIC CBOMCTBA BOJHOTO PAacTBOpA), nonyueHue U npuMenerue. Conu
aMMOHMSI: COCTaB, PU3MYECKUE U XUMUYECKUE CBOMCTBA (pa3yiokKeHHe, B3aUMOICHCTBHE
co Iieno4yaMu), npuMeHeHue. KauecTBeHHas peakiius Ha WOHBI aMMOHHS. A30THas
KucioTa, e€ (Qusnueckue W XUMHYECKHE CBoMcTBa (00mme u creuuduyeckue),
nonyuenue. Hutparsl (paznoxenue). A3oTuctasi kucinora. Mcrnoiab30BaHUE HUTPATOB U
cojied aMMOHHMS B Ka4eCTBE MUHEPAIbHBIX YHOOpeHWi. Xumuueckoe 3acps3zHeHue



oKpydicarouielt cpedvl COeOUHEHUAMU A30Ma (KUCTOMHbIe 00HCOU, 3a2PsA3HeHUe 8030YXd,
Nnou8bl U B000EMOB).

dochop, arromponusie mooupuxayuu Gocgopa, puzndeckne U XUMUUYECKHEC
CBOMCTBa (B3aUMOJICIICTBHE C MeETaNIaMH, HEMETaJUlaMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepuou kucromamu). Oxcun docdopa (V), oprodochopHas Kuciora:
buznueckne W XUMHYECKHE CBOWCTBA, noayyeHue. Ilonamue o MuHepanbHvix
yO0obpenusx: Humpamol u gocghamul. Ilonamue o xomniexchvix yoobpenusx. OO0mas
xapaktepuctuka neMeHToB [VA-rpynmel. OCOOCHHOCTH CTPOCHUSI aTOMOB YITIEpOa H
KpeMHHs. BalleHTHOCTh W XapaKTepHBIE CTCIICHW OKHCJICHHUS aTOMOB yIlIepola H
KpeMHus. PacripocTpanenue yriepoaa B IpUPOJIE, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYrnepon, amnorpornHble Momudukanuu (rpadut, anmas), ¢GuU3MYECKHE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METaJUIaMH, HEMETaJlJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U CepHol kuciomamu). Ancopomus. Kpyrosopor
yriiepona B mpupone. OKcUIbl yriepoaa, ux (PU3NYEeCKUe M XUMUYECKHE CBOWCTBA,
MOJIy4YCHHE U TPUMEHEHHE, JeHCTBUE Ha OpPraHu3M 4YeJoBeKa. JKolocuuecKue
npobnemol, cesizamHvie ¢ okcudom yenepooa(lV), cunomesa 2nobanvro2o nomenyieHus.
Kaumama, NnapHukoevli s¢ghghexm. YronbHas KUCIOTa M €€ coiid, UX (PU3UYECKUe U
XUMHUYECKHE CBONCTBA, noyuenue u npumernerue. KauecTBeHHas peakius Ha kKapOoHat-
noHbI. Mcronb3oBadmne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBITIUICHHOCTH U CEITHCKOM
XO35IMCTBE.

OOmume npencrapieHuss 00 OCOOEHHOCTSIX COCTaBa M CTPOCHHSI OPraHUYECKHX
COCIMHEHUH yriepoja (Ha MpuMepe MeTaHa, dSTUJIEHA, dTaHOJa, YKCYCHOU KUCIIOTHI. Mx
cocmas u xumuiecxkoe cmpoerue. Knaccugpuxayusa opeanuueckux eewgecms. llonarue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: KHUPaAX, OEIKax, yIIeBOJaX — U UX POJIA B KU3HU
yenoBeka. MamepuanvHoe eOuHCmeo OpeaHuyecKux U HeopeaHuyecKux coeOuHeHul.

Kpemnuii, ero ¢usnueckne © XUMHUYECKHE CBOWMCTBa (Ha TIpuUMepe
B3aUMOJICHCTBHSI C METAJUIAMH U HEMETAJIaMu ), nojyderue u npuMmeHerune. Coeounernus
Kkpemuusi 6 npupooe. Qowue npeocmasienus 0o oxcuoe kpemuus(lV) u xpemnuesotl
kucanome. Cunuxamol, (pusuyeckue u Xumuieckue ceouUCmea, noayyeHue u npuMeHeHue 8
ObIMy, NPOMBIUIEHHOCMU (8 MEOUYUHCKOU, DNeKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetiwmuue cmpoumenvhvie mamepuanvl. Kepamukda, CMeK1o, yemeHm, OemoH,
arcenezobemon. Ilpobremvl 6e30nacHo020 UCNONL308AHUSL CIMPOUMENTLHBIX MAMEPUANos 8
NOBCEOHEBHOU HCUSHU.

XUMHYCCKUN OKCIIEPUMEHT: H3Y4YeHHE OOpaslloB HEOPTaHWYECKUX BEIICCTB,
CBOWCTB COJIIHOM KHCJIOTBI, IIPOBEACHUE KAYECTBECHHBIX PEAKLMN HA XJIOPUIA-UOHBI U
HaONIIOJICHUE TIPU3HAKOB HX TMPOTEKAHUS; OIBITHL, OTpaXKawlme (U3NUIECKUe U
XUMUYECKUE CBOMCTBA TAJIOTGHOB M WX COEIWHEHUN (BO3MOXHO WCIOIB30BaHUE
BHJICOMATEPUAIOB); O3HAKOMJICHHME ¢ oOpasuaMu  XJOPHAOB  (TaJOreHHIOB);
O3HAKOMJICHHE C 00pa3laMu cephl M €€ COCIUHEHUSMH (BO3MOXXHO HCIOJIB30BaHUE
BHJICOMATEPUAJIOB); HAONIOEHUE TMpoIlecca OOYITTMBAaHUS caxapa Toj JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHON KHUCIIOTHI; U3YYCHHE XUMHUECKUX CBOWCTB pa30aBICHHOMN
CEpPHOM KHCIIOTBI, IPOBEICHNE KaYeCTBEHHON peaKIuu Ha cyiab(ar-uoH 1 HaOIroneHue
MpU3HaKa e€ MpOoTEeKaHUs; 0O3HaKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMHM a3oTa, (ocdopa
¥ X COCIMHECHHH (BO3MOXKHO MCIOJB30BaHHUE BHIEOMATEPUAIOB), 0Opa3aMu a30THBIX



1 pocopHbIX yIOOpEHUH; OTyYEeHE aMMUaKa U U3y4YE€HUE €r0 CBOMCTB; MPOBEICHUE
KAQuE€CTBEHHBIX peakluil Ha MOH aMMOHHUA U (ocdarT-uoH U M3ydYEeHHE NMPU3HAKOB HX
IIPOTEKAHUsI, B3aWMOACHUCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTBI C MEIBIO
(BO3MOXKHO HCIIOJIB30BAaHUE BHJIEOMATEPHAIIOB); U3yYEHUE MOJEIECH KPUCTAIUINYECKUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHE C IPOLECCOM aJICOpOLUU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOMCTBOM NIPOTHBOrasa; IOJNy4YEHHUE
YITIEKHCIIOTO ra3a W U3yYEHHE €ro CBOWCTB; NPOBEICHHE KAYECTBEHHBIX PEaKUUK HA
KapOOHAT- M CUJIMKAT-HOHbl U M3yYE€HHE NMPHU3HAKOB MX NPOTEKAHHS; O3HAKOMIIEHHE C
MIPONYKIIMEN CHIIMKATHOW MPOMBIIUIEHHOCTH; PEIICHHUE JKCIIEPUMEHTANBHBIX 3a1a4 10
TeMe «BakHele HeMeTallIbl U UX COCIUHEHUSD).

MeTtaJusibl 1 X COCAUHECHUSA

OO6m1ast XxapakKTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nonokeHus B llepuonnueckon cucreme xumuueckux aemeHtoB . . Menneneesa u
ctpoeHuss atoMoB. CTpoeHue MeTaimioB. Merauinueckas CBA3b M MeETaUIMYecKas
KpUCTAJUINYECKass PEMETKA. OJIEKTPOXUMHUYECKUN pAl HAOpsSOKEHUNW METaUJIOB.
du3znueckue M XMMHUYECKHE CBOMCTBA METAJIOB (B3aUMOJCHCTBUE C KHCIOPOIOM,
BO/IOHM, kucioTamu). Obwue cnocodowl nonyuenus memannos. Ilonamue o xopposuu
Memainos, OCHO8Hble Cnocobbl 3auwumel ux om xopposuu. Cnuagvl (cmaib, 4yeyH,
O010pANIOMUHUL, OPOH3A) U UX NPUMeEHeHUe 8 ObIMY U NPOMBIULTEHHOCTU.

[Ilenounsle meTaiuibl: noJiokeHue B llepuomnyeckor cucTeMe XHUMHYECKUX
anemenToB /[. 1. Menneneesa; ctpoenne aromoB. Haxoxxnenue B npupone. Prusndyeckue
1 XMMHUYECKUE CBOICTBA (Ha mpumepe HaTpusi U Kayusi). OKCUIbI U TUAPOKCHUIBI HATPUS
u kanus. [[pyuMeHeHne MeIo0YHbIX METAJUIOB U KX COCIUHEHHUI.

[I{enouHO3€MENBHBIE METAIUIBI MArHUM U KaJIbLIMI: TI0JIOKeHUE B [leproandeckon
cucTeMe XuMH4eCcKkux 3emMeHToB [[. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXOXKICHHUE
B npupoge. Pu3nyeckrue U XMMUYECKHE CBOMCTBA MArHUS M Kaublus. BaxHeuiine
COeMMHEHUs Kaublus (OKCHI, THAPOKCHI, COJH). JKécmkocmb 600bl U Cnocobvl eé
YCMPAHeHUsl.

AmoMuHuii: nonoxeHue B llepuoguueckold cucTeMe XMMHUYECKUX 3JIEMEHTOB
J. 1. Menneneesa; CTpOCHHE aroMa; HaxXOXKIACHHWE B npupome. Pusnueckue Hu
XUMUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHJA M TUIPOKCH]IA
AJTIOMHUHUSL.

Kenezo: nonoxenue B Ileprognueckoll CHCTEME XUMHUYECKHX SJIEMEHTOB
. U. MenneneeBa; CTpoeHHE aroMma; HAaXOXJIeHHE B mpupome. dusznueckue u
XUMHUYECKHE CBOMCTBA jkeJie3a (B3auMOICHCTBHUE ¢ METa/IaMH, KUCIOTaMU U COJISIMU).
Oxcuapl, ruapokcuabl U conu xxenesa(ll) u sxeneza(Ill): coctas, cBOWCTBa U noyueHue.

XUMUYECKUHN AKCIIEPUMEHT: 0O3HAKOMJIEHHE ¢ 00pa3liaMyi METaJJIOB U CILJIABOB, UX
(bU3MYEeCKUMU CBOMCTBAMU; HW3Y4YCHHUE PE3YyIbTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BHUIEOMATEPUAJIOB), OCOOEHHOCTEH B3aMMOICUCTBUS OKCH/IA KAJIBIIHS U
HaATPHS C BOAOH (BO3MOXHO MCIIOJIb30BaHKE BUICOMATEPHUAJIOB); UCCIICIOBAHIE CBOWCTB
AKECTKOM BOJIBI; MpoIllecca TOPEHUs kKeje3a B KHUCIOpojJie (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHUAJIOB); IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMN HA UOHBI (MarHus,
Kajblus, amoMmubus, nuHka, kenesa(ll) m xenesa(Ill), memu(Il)); HabmroneHue u



ONMCAaHUE TPOIECCOB OKpalllMBaHUs IJIAMEHU HWOHAMHU HaTpUs, Kalusl W KaJblLuUs
(BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPUAIOB); HCCieAoBaHUE aM(pOTEPHBIX CBOMCTB
TUJIPOKCHIA AIIFOMUHUS U TUAPOKCHUIA [IMHKA; PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMme «BakuelIme MeTauIbl M X COCOUHEHUS.

Xumus u okpyxcarowasn cpeoa

Hoesvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvi 6 nogceoHesHouU
JHCU3HU  yenoseka. Xumus u 300pogve. beszonacmoe ucnonvsoeanue eewjecms u
Xumuyeckux peaxyuti 6 owmy. Ilepéas nomowb npu  XUMUYECKUX — 0XHCO2AXU
ompaenenusx. OCHO8bI 3IKONO2UYECKOU 2pamomuocmu. Xumuueckoe 3acpsa3HeHue
oKpydrcarouiel cpedvl (npedenvHas oonycmumas konyenmpayus eewpecme — I1/[K). Ponw
XUMUU 8 PeULeHUU IKOOSULEeCKUX NPOOTIeM.

Ilpupoonvie ucmouHuxku yeneso0opo0oos (yeoiv, NpupooHvlil 2as, Hegpmy),
NPOOYKMbL UX NepepadomKu, UX poib 8 ObIMY U NPOMbBILULEHHOCHIU.

Xumuueckuil sKcnepumenm. usydenue oOpa3yo8 mMamepuaios (Cmexio, CHiasvl
Memanios, NOIUMepHble MAmepuabl).

MexnpeamMeTHbie CBA3U

Peanuzanust MeXNpeaIMETHBIX CBs3ed MpU HU3YYEHUHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCA Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHIA, TaK
U TOHATUM, SBJISIONIMXCS CUCTEMHBIMHU [IJISi OTAEJBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IIUKJIA.

OO6mue ecTecCTBEeHHO-HAYYHBIE OHATHUS: HAyUHbIN (DAKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHaliM3, CHUHTE3, KiIacCu(UKalus, NEePUOJUYHOCTb, HAOIIONCHUE, HKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHE, MOJIENb, SIBJICHHE, MapHUKOBBIM 3(P(DEKT, TEXHOJIOTHS,
MaTepuabl.

dusnka: MaTepus, aToM, JJICKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, W30TOIIBI,
PaaMOaKTUBHOCTh, MOJICKYJIA, JIEKTPUYCCKUNA 3apsj, MPOBOIHUKH, TOTYIPOBOIHUKH,
JUDIIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TE€JIO, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKash PEMmIETKA, CIUIaBbl, (HU3UUYECKUE
BEITUYMHBI, CAUHUIBI HM3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3MHI,
Connue.

buonorusi: ¢orocunre3, abixaHue, Omocdepa, SKOCHUCTEMa, MHUHEPAIbHBIC
yaoOpeHusi, MUKPOAJIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOJbI, MOJIE3HBIE
HCKOIIaeMbl€, TOTUTMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEeMbI NIPAKTHYECKUX paldoT:
1. JlaGopaTtopHoe 00OpymOBaHuE U TIPUEMBI
oOparnieHus C HUM. [IpaBuna 6e3onacHoOil paboTHl B
XUMHUYECKOM J1abopaTopuu.
2. OuucTKa 3arpsi3HEHHON TTOBApEHHOM COJIH.
3. [Ipu3Haku NpoTEeKaHUsI XUMUYECKUX PEAKLIUM.
4. TlonyyeHue KUCI0pOIa U U3YUYEHHE €T0 CBOMCTB.
5. Ilonyuenue BOZOpOJA u H3y4YEHUE ero CBOMCTB.



6. [IpuroroBiieHHEe pacTBOPOB C ONPEIOCICHHOW MAacCOBOM JIOJIEU
PacTBOPEHHOTOBEUIECTBA.

7. Pentenue AKCIIEPUMEHTAIIBHBIX 3aJ1a4
o TEME «OCHOBHBIE KJIACCHI HEOPraHUYECKUX
COEIUHEHUIY.

8. Peakiinu nonHoro ooMeHa.
9. KauecTBeHHbIE peakllMK Ha HOHBI B paCTBOPE.
10. [TomyuyeHue amMmMHuaKa v U3y4€HHE €r0 CBONCTB.
11. Tlony4yeHune yriIeKUCIIOro ra3a U U3y4YeHUe ero CBOMCTB.
12.  Pemenue sxcriepuMeHTANIBHBIX 3a1a4 1o Teme «Hemeramist 1V — VI
TPYIII UAX COCAUHEHUID.
13. Pemmenue skcriepuMeHTaIbHBIX 3a7a4 10 TeMe «MeTaibl U X COeTUHEHUSIY.
[Ipy mnpoBeneHHMH NTPAKTUYECKOW paOOThl KaXAbld €€ 3Tal BbIIOJHAETCA
oOyuvarouumucs ¢ 3I[IP Bmecte ¢ yuurtenem U mom ero pykoBoacTBoMm. Ha mocke
00s13aTeNIbHO BBIBEILIMBAIOTCS IpaBWJIa TEXHUKH O€30MaCHOCTH, COOTBETCTBYIOILIUE
JaHHOMY BUAY pa0oOThl, JaeTcd NpaBUbHAs 3amuch (OPMYI U YKa3bIBaeTCs LEJb
npoBefeHust padoThl. [Ipu HEOOXOIUMOCTH JaeTcsl BU3yalbHbIN alrOPUTM BbIIOIHEHUS
3aJJaHUsl. DTO CHOCOOCTBYET OCO3HAHUIO OOYUYaIOIIMMUCS BBIMOIHIEMBIX JIEHCTBUN U
IIOJIyYEHHOTO PE3YJIbTaTa.

HpI/IMele)Ie KOHTPOJbHO-USMEPUTECJIbHBIC MAaTEPHUAJIbI 10 XUMHUH

Jlis opraHu3aluy MPOBEPKH, ydeTa W KOHTPOJIA 3HAHMM OOydaromuxcsl IO
IpeaIMETy MPENyCMOTPEHBI KOHTPOJIbHBIE pa0OThl, CAMOCTOATEIbHBIE PAaOOTHI, 3a4YETHI,
npakTHueckue padoTsl, TecTupoBaHue. OIHUM U3 METOJOB KOHTPOJS PE3YJIbTaToOB
oOyuyenust oOydaromuxcs c¢ 3I[IP sBiasercs meron mNOIMBapUAaTUBHOIO HKCIpecC-
TECTUPOBAaHUS C KOHCTPYHPYEMBIMH OTBETaMU. Ero OTIMYUTENBHBIMH YEPTAMH
ABIIAFOTCSL  ONEPAaTUBHOCTb,  BBICOKAas  CTENEHb  WHAMBUAYAJIU3allUd  3HAHUM,
CPaBHUTEIBHO MaJjibl€ 3aTPaThl BDEMEHHU U TPy/Ja Ha MPOBEPKY OTBETOB O0YYAIOIIHUXCS.

Jns oOyuaromuxcst ¢ 3IIP Bo3MOXkHO M3MeHeHHe (QOpPMYIMPOBKHU 3aJaHUi Ha
«TIOIIArOBYIO», afaNlTalMs IMpeagaraeMoro oOy4arounieMycs TE€CTOBOTO (KOHTPOJIBHO-
OLICHOYHOTO) Marepuaja: HCIOJb30BaHUE YCTHBIX M MHCbMEHHBIX WHCTPYKLIHM,
YOPOLIEHUE JJIMHHBIX CIOXKHBIX (POPMYITHPOBOK MHCTPYKIMH, pELIEHUE C OMOpOM Ha
aNropuT™, o0Opasel, UCIOJIb30BaHNE CIPAaBOYHON MH(OpMALIUN.

KonTpoJibHbIe patoThl 10 TEMaM

B paGoueii nmporpamme npeaycMoTpeHo 9 KOHTPOJIbHBIX PadoT:

Koumponvnas paboma Ne 1. IlepBoHauadbHbIE XHMHYECKHE TTOHSTHS.
XUMHUYECKHE DIIEMEHThI. XUMU4YeCcKre (POpMyIbl U YpaBHECHHS.

Koumponvnasa paboma Ne 2. Tlepuogndeckas cucTeMa XUMHUYECKUX DJIEMEHTOB
J.1. MenaeneeBa. CTpoeHue atoma.

Koumponvnas paboma Ne 3. Xumudeckas CBS3b.

Koumponvnas paboma Ne 4. Kucnopon. Oxcunpl. ['openue. Bomopoa. Kuciaotsr.
Comnn.



Koumponvnas paboma Ne 5. O600111eHHE CBEJICHUNH 0 BAXXHEUIINX KJlaccax
HEOPTaHUYECKHUX COCIMHCHHIA.

Konmponvuas paboma Ne 6. IneKTponuTU4ecKas IUCCOIMALINA.

Koumponvnas paboma Ne 7. Hemetasl.

Koumponvnas paboma Ne 8. Metaibl.

Konmponvuas paboma Ne 9. 'torosast pabota 3a Kypc HEOPraHU4eCKOW XUMHUU.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A YYHEBHOI O IIPE/IMETA
«XUMUS» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3SOBAHINA

B nenom pesynbrarsl ocBoeHMs oOydarommmucsa ¢ 3IIP ydeOHoro mpeamera
«XUMUS» JTOJIKHBI COBIIAJIaTh C pe3yJbTaraMu MPUMEPHON paboyell mporpaMmbl
OCHOBHOTIO 00111eT0 00pa3zoBanusi. Hanbosee 3HaYMMbIMU SIBJISIFOTCS

JIMYHOCTHBIE PE3VYJIBTATBI:

MOTHBALMA K 00yUEHUIO U IIeJIeHANpaBIeHHON TO3HABATEIbHON ACSITEIbHOCTH;

yCTaHOBKAa HAa OCMBICIICHUE JINYHOTO OTBITa, HAOMIOAEHHH 32 XUMHYECKUMU
IKCIIEPUMEHTAMU;

OpUEHTAIMsSI HAa TMpaBWIa WHAMBHIYAJbHOTO M KOJUIEKTHBHOTO O€30I11acHOTO
MOBENICHUS TIPU B3aMMOCHCTBUN C XUMUYECKUMHU BEIIECTBAMU U COETUHEHUSIMU;

pakTHYeCcKoe M3ydeHue npodeccuii u Tpyaa pa3IudHOrO pojia, B TOM UKCIE Ha
OCHOBE TPUMEHEHHUS H3Yy4aeMOro TMPEAMETHOTO 3HaHWUA (Hampumep, JabopaHT
XHMHYECKOTO aHaJIn3a);

yBa)KE€HUE K TPYAY U pe3yabTaTtaM TPyAOBOH J€ATEIbHOCTH;

TOTOBHOCTh K OCO3HaHHOMY IIOCTPOEHHUIO JajbHEHIIeld WHIWBUIYaJIbHOU
TPaeKTOpUM O0Opa3oBaHUSI Ha OCHOBE OPHEHTUPOBKM B MHUpe Ipodeccuili u
npodeccruoHaNbHBIX TPEANOYTCHNN, YBaKUTEIHHOTO OTHOIIEHHS K TPYAY;

OCO3HAHHE CBOETO MOBECHUS C TOUKH 3PEHUS OMTACHOCTH MM 0€30MaCHOCTH IS
ce0sl WK JJ1 OKPYKAOIIHX;

OCHOBBI JKOJIOTHYECKON KYIBTYPBHI, COOTBETCTBYIONIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIUICHHUS, MPUOOPETEHNE OMBITA SKOJOTUYECKU OPUEHTUPOBAHHOU
MPAKTHYECKON e TEILHOCTH B )KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE TOCJIEACTBUI W HENPHUSITHE BPEAHBIX TPUBBIUEK (yMOTpeOneHus
aJIKOTOJI, HApKOTUKOB, KYpeHHMs) W UHBIX (QopM Bpena sl (QU3NYECKOTO U
MICUXUYECKOTO 3/I0POBbS;

IPUHATHE PEIICHUHN B )KU3HEHHOM CUTyallui Ha OCHOBE MepeHOoca MOJIYYeHHbIX B
X0Jle 00y4eHHUsI 3HAHUN B aKTyaJbHYIO CUTYallUI0, BOCIOIHATH Ae(ULUT HHPOPMAILIUH;

TOTOBHOCTh OTOMpaTh W MCHOJIb30BaTh HYKHYIO HH(OPMALIUIO B COOTBETCTBUU C
KOHTEKCTOM XU3HEHHOU CUTYall1H.

METAHNPEIMETHBIE PE3VYJIBTATBI

Osniadenue ynueepcanbHbIMU y4eOHbIMU NO3ZHABAMETbHBIMU OCUICI BUAMU:

BBISIBJISITh IPUYHUHBI U CJIEACTBHS IPOCTHIX XUMUYECKUX SIBIICHUI;

OCYIIECTBIISITh CPABHEHHE, KIACCU(DUKAITUIO XUMHUUECKUX BEIIECTB MO 3aIaHHBIM
OCHOBAHUSAM U KPUTEPUSAM JJIsI YKA3aHHBIX JOTUYECKUX ONIEPALIN;

CTPOUTH JIOTUYECKOE CYXKJICHUE MOCIIE MPEABAPUTEIIBHOTO aHAIN3A, BKIIFOUAIOIIIEE
YCTaHOBJICHHE TPUUYMHHO-CIICICTBEHHBIX CBS3EH;

BBIABIISITH  ACDUIIMTHEI HMHPOPMALIMHU, JAHHBIX, HEOOXOJUMBIX IS pEIICHUs
MOCTaBJICHHOM 3aJ1a4H;



npeoOpa3oBbIBaTh MHGOPMALIUIO U3 OJHOTO BHJIa B JAPYroul (TaOnuIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHATh U MTPEOOPA30BHIBATh 3HAKA U CHMBOJIBI, MOJICTTH U CXEMBI
JUTSI pelieHus1 y4eOHBIX M MO3HABATENIbHBIX 3aa4 C IIOMOIIIbIO TIe/1arora;

C TOMOILBIO TIeJarora MPOBOAUTh XUMHUUYECKUAN OIIBIT, HECIOKHBIM SKCIIEPUMEHT,
JUISl yCTAHOBJIEHUS 0COOCHHOCTEN 00beKTa U3yUeHUsl, MPUUMHHO-CIICCTBEHHBIX CBSI3EH
U 3aBHCHUMOCTEN 00bEKTOB MEXKTY COOOM;

C TOMOIIBIO TeJarora Wi CaMOCTOSTENIbHO (QOpMYyIUpOBaTh OO0OOIIECHUS U
BBIBOJIBI 110 Pe3yJbTaTaM MPOBEACHHOTO HAOIIOICHMUS, OTIbITA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE XHUMHYECKHX TMPOIECCOB M  HX
MOCIIE/CTBUS;

UCKaTh WM OTOMparh WHQPOPMAIIMIO WM JIaHHBIE W3 HWCTOYHHKOB C Y4YETOM
MIPENIOKEHHON YIEeOHOW 3a/1a49M U 3aTaHHBIX KPUTEPUEB.

Osnaoenue ynugepcanbHblMu Y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCEUAMU:

OpPraHU30BBLIBaTH YUEOHOE B3aMMOJICUCTBUE B rpynine (OmpenesaTh oOlIue eI,
pacrpeaensaTh poju, J0TOBapUBATLCA IPYT C APYTOM U T. [1.).

C MOMOIIIBIO TIEAarora Uil CaMOCTOSTEIHHO COCTABIISITh YCTHBIE U MUCHMEHHBIC
TEKCThl C MCIOJIb30BAHUEM WJUIIOCTPATUBHBIX MAaTEpPUANIOB [JIsl BBICTYIUICHUS MEpPE.
ayIUTOPUEH;

OpraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€SITEIBHOCTH C
yUUTENIEM U CBEPCTHHKaMU; paboTaTh MHIUBHUAYAJIbHO W B TPYMIE: HAXOAUTH oOIIee
pemieHre W paspeniarb KOH(MIMKTHI Ha OCHOBE COINIACOBAHUS TMO3WLMNA W ydyera
HUHTEPECOB; (HOPMYIUPOBaTh, APIYMEHTHUPOBATh U OTCTAaNBaTh CBO€ MHEHHE;

OIICHMBATh KaY€CTBO CBOETO BKJIAJla B OOIIMI MPOIYKT, TPUHUMATh U PA3JEIATh
OTBETCTBEHHOCTH U MPOSIBIISITH TOTOBHOCTD K MPEOCTABICHUIO OTUETA MEPE]l TPYIIIOH.

Osniadenue ynueepcanbHbIMU YUEOHBIMU PE2YNAMUBHBIMU OCUCH GUAMU:

oOHapyXuBaTh M (QopMyIHUpoBaTh Y4eOHYIO TMPOOJIEMY, OMNpPEACNSITh IEb
y4eOHOM eI TEIbHOCTH;

BJIAJIETh OCHOBAaMHU CaMOKOHTPOJIS, CaMOOIIEHKH, WPUHATHUS pEIICHUH U
OCYIIIECTBJICHHUS 0CO3HAHHOTO BHIOOpA B YU€OHOM U MO3HABATEIILHON JIEATCIbHOCTH;

COOTHOCHUTh CBOW [ICUCTBUSI C IUIAHUPYEMBIMU pE3YyJIbTaTaMHU, OCYIIECTBISAThH
KOHTPOJIb CBOEW JESITEIbHOCTH B TMPOLECCE OCTHXKEHUS pe3ylbrara, OMNpPeNeiaTh
crocoObI IEHCTBUN B paMKax IMPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUMN, KOPPEKTUPOBAThH
CBOM JECUCTBUS B COOTBETCTBUM C U3MEHSIOLICHCS CUTYaILUEH;

JaBaTh aJICKBaTHYI0 OIEHKY CHUTyalldd W TNpemjiaraTh IUlaH €€ HW3MEHEHUS;

MPENBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TP PEIICHUN YIeOHOU
3a7a4H;

MOHUMAaTh TPUYMHBI, MO KOTOPHIM HE OBUI JOCTUTHYT TpeOyemblli pe3ysbTaT
JeSTeTLHOCTH, ONpPENeNsATh TMO3WTHMBHBICE W3MEHEHHS W HaIlpaBiIeHHs, Tpelyromue
nanbHeen padoTsl;

OCO3HAHHO OTHOCHUTBCS K JIPYyTrOMy YEJI0BEKY, ero MHEHHIO.



HHPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3y/IbTaTOB IO OCBOEHUIO 00S3aTEIIbHOTO COJEP>KaHuUS,
YCTaHOBJICHHOTO JIaHHOW NpUMEpPHOW pabodeil mporpaMMoil, BBIIEISAIOT: HayYHBIC
3HAHMS, YMEHUS U CIOCOObI JEHCTBUM, crienuduueckue s yueOHOro mpeaMera
«Xumus», BUABL JEATEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHHUS, €r0 WHTEPIpETalluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalHSX:

® [IPE/CTABICHHE O 3aKOHOMEPHOCTSIX W IO3HABAEMOCTH SBJICHUW MPUPOBI,

NOHMMaHuEe OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAayKH Kak O0OJacTH

COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEH KYIbTYphl M MPAKTUUYECKON

JESATEILHOCTH YEJIOBEKAa B YCIOBHUSIX COBPEMEHHOTO OOIIECTBA; MOHUMaHUE

MECTaXUMUH CPEIH IPYTUX €CTECTBEHHBIX HaYK;

® BJIAJICHHE OCHOBAMHM MOHSTUHHOTO anmnapara i CAMBOJIMYECKOTO SI3bIKa XUMUHU IS

COCTaBlCHUS (QOpMYyJT HEOPraHMYECKUX BEIIECTB, YpPAaBHEHUN XHUMHUYECKUX

peakiuii (C Omopol Ha aJITOPUTM YYEOHBIX ACHCTBHI); BIIaJICHME OCHOBAMHU

xumudeckoit HomeHknarypsl (IUPAC u TpuBHaNbHON) 1 yMEHUE HCITOIB30BATh €€

JUIsL pelieHus] y4eOHO-TTO3HAaBATEIbHBIX 337a4 C IMOMOILIBIO YUHTENS; yYMEHHE

UCIIOJIb30BaTh MOJENN JUIsl OOBSCHEHHS CTPOCHHS aTOMOB M MOJIEKYNI IO

aJITOPUTMY C OITIOPOM Ha ONPEACIICHHUS;

® [IPE/CTABICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHHUE C TIOMOUIbIO YUHUTENs

IPUMEHATh CHCTEMY XUMUYECKMX 3HAHUN [UI YCTAHOBIICHHSI B3aMMOCBS3EU

MEXIy W3YYEHHBIM MAaTE€pUajoM U IPU MOJYYEHHWH HOBBIX 3HAHUM, a TaKXKe B

IpOLECCe BBINOJHEHUS Y4YeOHBIX 3aJaHUil UM Opu paboTe € HUCTOYHUKAMU

XUMHYECKON HH(OpMaIIK, KOTOpasi BKIKOYAET:

BRXHEUIINE XMMHYECKUE TIOHSATHS: XMMHUYECKHMM DIIEMEHT, aTOM, MOJIEKyJa,
BEIIECTBO, MPOCTOE U CJIOXKHOE BEIIECTBO, OJHOPOIHAs W HEOJHOPOJIHAS CMECh,
OTHOCUTETIbHBIE aTOMHasi M MOJEKYJIspHash MacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA OOBEM, OKCHUJ, KHCJIOTa, OCHOBAaHHUE, COJIb (CpemHsis),
XUMUYECKas peakuusi, pEaklHH COEIWHEHHUS, PpEaKIUU pPa3JoXKEHUs, peakKluu
3aMeIleHHs], peakuuu oOMeHa, TeroBOM 3((EKT peakuuu, 3K30- U SHIOTEPMUUECKUE
peakuu, pacTBOp, MAaccoBasl JOJSI XUMHYECKOIO IEMEHTA B COEIMHEHHH, MacCOBas
JI0JIs1 ¥ TIPOLIEHTHAs! KOHLEHTpaLusl BEUIECTBA B PACTBOPE, PO aToMa, IEKTPUIECKUI
CJIOM aroma, aToMHas OpOWTalb, paguyC aToMa, BaJIECHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasl CBS3b, 3JIEKTPOOTPULATEIBHOCTD, MOJSIPHAS W HENOJISIPHAs KOBAJICHTHAs
CBSI3b, MOHHAsl CBs3b, METAJUIMUECKAsl CBS3b, KPUCTAJIMYECKas pelleTka (aroMHas,
VMOHHAs, METAJUIMYECKasl, MOJEKYJspHasi), MOH, KAaTUOH, AHWOH, 3JEKTPOJUT WU HE
ANIEKTPOJIUT,  DJIEKTPOJUTHUECKAss  AUCCOLMAIMS, peakuud HMOHHOTO  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUU, OKHUCIUTEIb U  BOCCTAHOBUTEIb,
OKHUCJIEHUE W BOCCTAHOBIICHHE, DJIEKTPOJIU3, XMMHUYECKOE paBHOBECUE, OOpaTUMbIE U
HEOOpaTUMbIE PEAKIMHU, CKOPOCTh XHMMHUYECKOM pEaklMH, KaTraliu3arop, MNpeaeiabHO
nomyctuMas koHuenTpamus (IIJJK), koppo3us MeTanios, CIIaBhl;

OCHOBOIIOJIAraollue 3aKOHbl XMMUU: 3aKOH COXpaHeHusi Macchl, [lepruognueckuii
3akoH 1. 1. MeHneneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUH XHMHH: aTOMHO-MOJIEKYJISIDHAs TEOpHUs, TEOPHsS DIIEKTPOJIUTHYECKON
JUCCOLIMALIMM, & TAaKKE MPEACTABICHHS O HAayYHBIX METOJAaX MO3HAHWSA, B TOM YHCIIE



AKCIIEPUMEHTAJIBHBIX U TEOPETHUYECKUX METOAAX MCCIIEIOBAHUS BEUIECTB U U3YUYECHUS
XUMHYECKUX PEAKIIHiL;

® MPEJCTABIICHUE O MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(panuyc aroma, 3JIEKTPOOTPUIATEIIBHOCTh), MPOCTHIX U CIOXKHBIX BEIIECTB OT
MOJIOKEHU ST TIEMEHTOB B [lepuonnueckoil cucteme (B MaJIbIX MEPUOJIAX U ITIABHBIX
MOATPYINAax) W 3JIEKTPOHHOTO CTPOCHUSI aroMma; YMEHHUE OOBSCHSITH CBS3b
MOJIOKEHUsT  anemeHTa B llepuoamyeckoil  cUCTEME€ € YHMCIOBBIMH
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XMMUYECKHX AJIEMEHTOB (COCTaB W 3apsij
anpa, oOOIIee YHUCIO DJIEKTPOHOB), pacHpe/ieICHUEM  DJIEKTPOHOB IO
HDHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX IMEPUONIOB, Kalvsd U KaJlblus;
KJIacCU(PUIIMPOBATh XUMHUYECKHE DJJIEMEHTBHI C ONOpPOM Ha  OINpeJesICHHUs
bu3MYecKoro cMbiciia HU(PPOBBIX JaHHBIX TEPUOANUECKON TAOIHUIIbI;

® yMEHHE KJIACCU(PUITUPOBATH XUMUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA U
XUMHUUYECKUE PEAKIIMU C OMOPOM Ha CXEMBbI; OMPEACISITh BaJIECHTHOCTh U CTEICHb
OKHCIICHUSI XUMHWYECKMX DJJIEMEHTOB, BUJI XUMHUYECKOM CBSI3M U  THUII
KPUCTAJUIMUYECKON CTPYKTYpPhI B COEAMHEHUSIX, 3apsij] MOHA, XapakTep cpeabl B
BOJIHBIX PacTBOpax BEIMIECTB (KUCIOT, OCHOBAHUM ), OKUCIUTEIb U BOCCTAHOBUTEH
M0 AJITOPUTMY YU€OHBIX JIEHCTBHI;

® yMEHHE XapaKTepu30BaThb C OMNOPOW Ha cxemMy (U3UYECKHE U XHUMHUYECKHUE
CBOICTBA MPOCTHIX BEIIECTB (KUCIOPO, O30H, BOIOPO, rpaduT, aiMa3, KPeMHUH,
a3oT, pocdop, cepa, XJI0p, HATPUH, KaTUH, MAarHUH, KaJbIIUHA, aTIOMHUHUH, JKeJIe30)
W CJOXHBIX BEIIECTB, B TOM YMCJI€ HMX BOJHBIX pacTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJIOPOJI, OKCUABI U THAPOKCUAL MeTtauioB [ - IIA rpymnm,
amomunus, meau (1), nmuuka, xenesza (11 u III), oxcuner yrmepoma (II u V),
kpemuus (IV), azora u dpocdopa (III u V), cepst (IV u VI), cepuucras, cepnas,
a30TUCTasi, a30THasi, ¢hocopHas, yrojibHas, KPEMHHUEBAs KUCIOTa U UX COJIH);
ONUCHIBATh C OMOPOW Ha IJIAH M KIIFOUEBBIE CIIOBA; YMEHUE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHHS
Mocj€e MPEeABAPUTEIBHOIO aHajiu3a MOJ PYKOBOACTBOM II€Aarora, MpUMEHEHUeE
BEILIECTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOXKHOCTh MPOTEKAHUS XUMUYECKUX
MpPEBPAIICHU B pa3IMYHBIX YCIOBUSX, BIHSHUE BEIIECTB U XUMHUYECKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOLILYIO IPUPOJIHYIO CPENY;

o YMEHHUE COCTaBJIATH MO 00pasily, cxeMe, ajJropuTMy Y4eOHBIX JIEUCTBUI
MOJICKYJISIPHBIE U MOHHBIC YpaBHEHUSI peakiuil (B TOM YHCJIE pPeaKIuii MOHHOTO
oOMEHa W OKHUCIIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUH), HLTFOCTPUPYIOIIUX
XUMHUYECKHUE CBOMCTBA M3YUYEHHBIX KJIACCOB / IPYIN HEOPTraHUYECKUX BEIIECTB, a
TaKKe MOJATBEPKIAIOIINX TEHETUUECKYI0 B3aUMOCBSI3b MEXy HUMU;

® YMEHHUE BBIUUCIATH OTHOCHUTEIBHYIO MOJEKYISIPHYIO U MOJSPHYIO MAaccChl
BEILIECTB, MAacCOBYIO JOJIK0 XMMHYECKOTO 3JIEMEHTA B COCIMHEHHUH, MACCOBYIO
JIOJTI0 BEIIECTBA B PacTBOPE, KOJMYECTBO BEIIECTBA U €0 Maccy, 00bEM ra3oB C
Ormopoii Ha oO0mmwme (GOpMyabl, YMEHHUE TPOBOIUTH PACUeThl MO YPaBHEHUSM
XUMUYECKUX PEAKIMid M HAaXOJUTh KOJIMYECTBO BEIIECTBa, O0OBEM M MaccCy
peareHToOB WM MPOAYKTOB PEaKIUU C OMOpON Ha oOpasell, aJrOPUTM y4eOHBIX
JIEUCTBUN



® BJIaJICHUE OCHOBHBIMU METO/IaMU HAyYHOTO MO3HaHMs (HaOIroIeHue, N3MEpEHHE,

HKCIIEPUMEHT, MOAEIUPOBAHUE) MPU U3YUEHUH BEIIECTB U XUMHUYECKUX SIBICHUI

C OTIOPOY Ha aJIrOPUTM yUeOHBIX NEHCTBHI; yMeHHe cHOPMYITHPOBATh MPOoOIEeMy

U MIPEIJIOKUTD ITyTH €€ PEIICHUs C TOMOIIBIO Te/Iarora; 3HaHue OCHOB 0€30MacHON

paboOThl C XMMUYECKMMHU BEUIECTBAMH, XMMUYECKOM MOCYI0M U JaOOpaTOPHBIM

o0opymoBaHUEM;
® Hajgu4ue NMPAKTHYECCKUX HABBIKOB IIJIJAHUPOBAHMS U OCYIIECTBICHUS CIIEIYHOLIUX

XUMHUYECKHX 3KCIIEPUMEHTOB IO/ PYKOBOJICTBOM YUYHUTEINS C OOCYXJACHUEM TJIaHa

pabOThI UM COCTABICHUEM TaOIUIIBI:

U3y4eHUE U ONHCcaHue (PU3NUECKUX CBOICTB BEIECTB;

O3HAaKOMJICHUE C (PU3HMYECKUMU U XUMHYECKUMU SIBJICHUSMH;

OIIBITHI, MJUTFOCTPUPYIOLIME IPU3HAKH ITPOTEKaHUS XUMUYECKUX PEAKLUH;

U3y4YEHUE CII0COO0B Pa3/IeIeHUs CMECE;

IIOJIyYEHHE KUCIOPOJAa U U3yUYEHUE €r0 CBOMCTB;

IIOJIyYE€HHE BOAOPOJA U U3YUEHHUE €r0 CBOMCTB;

NIOJIyYE€HHE YITIEKHCIIOTO Ira3a U U3y4eHHUE €r0 CBOWCTB;

MOJIyYeHHE aMMHaKa U U3y4YE€HUE €r0 CBOMCTB;

IIPUTOTOBJIIEHUE PACTBOPOB C ONPEIEICHHON MaCCOBOM J0JIEH pACTBOPEHHOTO
BEILECTBA;

UCCJIEIOBAaHUE M OINUCAaHUE CBOWCTB HEOPraHWYECKHX BEILECTB PA3TMYHBIX
KJIACCOB;

IPUMEHEHUE MHAMKATOPOB (JJaKMyca, METUIIOpaHXka U (peHondranenHa) amis
OIPEEIICHHSI XapaKTePa CPeAbl B paCTBOPAX KUCIIOT U LIEJIOUEH;

U3Y4YCHUE B3aMMOJECHCTBUSA KHUCIOT C MeETaulaMH, OKCHJaMU

METaJUIOB,paCTBOPUMBIMHU U HEPACTBOPUMBIMH OCHOBAHUSIMH,
COJISIMU;

MOJIyY€HHE HEPACTBOPUMBIX OCHOBAaHU;

BBITECHEHHE OJJHOTO METaJIJIa IPyTUM U3 PacTBOPa COJI;

ucclieqoBanrie aM(pOTEpHBIX CBOMCTB THAPOKCUAOB ATFOMUHMS U IIUHKA;

pELIEHHE  DKCIEPUMEHTAJBHBIX 3aad 1o Teme «OCHOBHBIE — KJacChl
HEOPTraHWYECKUX COETUHEHUIN;

pEelIeHHe  JKCHEPUMEHTAIbHBIX 3aJad MO0 TeMe  «DJIEKTPOIUTHYECKas
JTUCCOLINAIIUSY;

pElIeHNE 3KCIEPUMEHTANBHBIX 3a/1a4 MO0 TeMe «BakHellne HeMeTauibl U UX
COEIMHEHHUS;

pEILIEHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHelme MeTamibl U X
COEIMHEHHUSD;

XUMHUYECKHE IKCIEPUMEHTBI, HIUTIOCTPUPYIOLLNE MPU3HAKU MMPOTEKaHUS PEAKLIMMA
MOHHOI0 OOMEHa;

KaueCTBEHHBIE pPEAKUWM Ha MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpPax HOHBIL:
XJopua-, Opomua-, womun-, cynbdar-, docdar-, kapOOHAT-, CHUIUKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHusi, KaJbLUs, aJOMUHULA, Xene3a (2+) u
xenesa (3+), menu (2-+), HUHKa;

YMEHUE TMPEACTaBIATh pe3yJIbTaThl JKCIIEpUMEHTa B  (GopMe BBIBOJOB,
J10Ka3aTeNbCTB, rpa)MKOB U TaOIMI] U BBISBIISATH SMIUPUYECKHUE 3aKOHOMEPHOCTH



BJIaJICHUE MpaBuUiIaMu 0e30I1acHOro oOpalleHusl ¢ BEIIECTBAMHU, UCIOIb3yEMbIMU
B TIOBCEJHEBHOM »W3HU, a TaKKe IMpPaBUIAMHU IOBEACHUS B LEISIX COepexeHus
30POBbsI WU OKpYXAalolleld NPHUPOIHON Cpeabl; IMOHUMaHue Bpena (OMACHOCTH)
BO3JICHCTBHS HAa YUBbIE OPraHU3Mbl OIPENEJIECHHBIX BEIIECTB, a TaKXe CHOCOOOB
YMEHBUIEHUSI W MPEAOTBPAIICHUS UX BPEIHOIO BO3JACHCTBUA; MOHUMAHHE 3HAYCHUS
’KMPOB, OEJTIKOB, YITIEBOJIOB [l OpPraHNU3Ma YeJIOBEKa;
® BJAJCHUE OCHOBAaMU XHMHYECKOW TIPAaMOTHOCTH, BKIJIIOYAKOIIEH yMEHHE
IPABWJIBHO MCIIOJIb30BaTh M3yYEHHBIE BELIECTBA M Marepuajibl (B TOM YMCIIE,
MUHEpPAJIbHBIE YyNOOpEHUs, METaulbl U CIUIaBbl, MPOAYKTHl NEpepabOTKu
IPUPOTHBIX UCTOUHUKOB YITIEBOJOPOOB (YIS, IPUPOTHOTO ra3a, HeTH) B OBITY,
CEIbCKOM  XO3SIIICTBE, Ha IPOU3BOJCTBE; YMEHHUE MPUBOAUTH MPUMEPHI
IPaBUIIBHOTO UCIIOJIb30BAHUS U3YUYECHHBIX BEIIECTB U MaTepUasoB;
® YMEHHE YCTaHABJIMBATH CBSI3U MEXIY PEaJbHO HAOIIONAEMbIMH XHUMHUYECKHUMHU
SBJICHUSIMHU U MPOLIECCAMH, IPOUCXOSAIIMMU B MaKpO- U MUKPOMHPE, OOBACHATh
IPUYMHBI MHOTOOOpPAa3usl BELIECTB; YMEHUE WHTEIPUPOBATh XUMUYECKHUE 3HAHMS
CO 3HAHUSAMU JPYTUX Y4eOHBIX IPEIMETOB C IOMOIIBIO MEarora;
® @peACTaBleHHE O cdepax NPOPECCUOHATBHOU JEATEIBHOCTH, CBSI3aHHBIX C
XUMUEH W COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JIOCTHKEHUSX
XUMUYECKOM HAayKH; HAJIWYUE OIbITa pabOThl C Pa3IMYHBIMH HCTOYHUKAMHU
uHpopMalM 1O XUMUU  (HAyYHO-TIONYJISIpHAsl — JIMTEepaTypa,  CIOBapH,
CIIPABOYHUKH, UHTEPHET-PECYPCHI) C OMOPOM HA aJITOPUTM: YMEHUE OOBEKTUBHO
OLICHMBAaTh HMH(MOpPMAIMIO O BEUIECTBAX, UX MPEBPAIICHUAX U NPAKTUYECKOM
PUMEHEHUU.

TpeGoBanus K MpeAMETHBIM pe3yJbTaTaM OCBOCHHMS y4eOHOro mpeaMera
«XHMH», pacnpeneIeHHbIe 10 roaaM 00y4eHus

Pesynbsratel mo romaM (OpMyIUpPYIOTCS MO NPUHLUIY J00aBIEHUS HOBBIX
pe3yJIbTaTOB OT roja K TOAy, YK€ Ha3BaHHbIE B MPEABIAYIIMX TIOAax MO3WULIHMM, Kak
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUYUTBIBAIOTCS (PE3y/bTaThl OYEPEAHOTO roaa
M0 YMOJTYAaHUIO BKJIIOYAIOT PE3YJIbTaThl MPEABIIYIINX JIET).

8 KJIACC

pPacKpbIBaTb CMBIC] OCHOBHBIX XHMHUYECKMX TIOHSATHUH: aroM, MOJIEKya,
XUMUYECKUN DJIEMEHT, ITPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OHOPOAHAS U
HEOJHOPO/IHAs), BAJCHTHOCTb, OTHOCHUTENIbHAsi aTOMHAas M MOJIEKYJIsIpHasi Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast J0Ji1 XUMUYECKOrO 3JIEMEHTA
B COCIWHEHWUU, MOJSAPHBIA  O0BEM, OKCHJA, KHUCJIOTa, OCHOBaHHUE, COJb,
2NEeKMPOOMPUYAMETbHOCMbS,  CTENIEHb  OKHCIECHMS,  XHMHYECKas  peakius,
KiIaccuukaius peakiuil: peakiuu COCIWHEHUS, PEaKIUu pPa3JIOKEHUs, PEaKINH
3aMEIICHMs], PeakKluu OOMEHa, dK30- U DHJIOTEPMUUECKUE PEAKIINH; Men1060uU d¢hgdexm
peakyuu, AIpO aroMa, JICKTPOHHBIM CJIOH aToMa, aTOMHasi OpOUTalb, PaIUyC aroMma,
XUMUYECKasl CBA3b, MOJSPHAS U HEMOJIsIpHAas KOBaJIEHTHAsl CBsI3b, MOHHAsI CBSA3b, MOH,

KaTUOH, aHUOH, PACTBOP, MaccoBas JI0Jisl BELIEeCTBa (MPOLIEHTHAS! KOHIIEHTpalKsl) B
pacTBope;



WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHATHH (cM. 1. 1) u
IPUMEHSTh 3TH HOHITHUS [IPU OMMCAHUH BEUIECTB U X MPEBPALLICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0O CHMBOJIMKY JJii COCTaBICHHUA (POpPMyN BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKHUX PEaKIIHii, SIEKTPOHHOTO OaaHca;

OTIpPENETATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTETICHb
OKHUCJIEHHUS DJIEMEHTOB B OMHApHBIX COEIMHEHUAX C OMOPOM Ha OIpENESICHUs, B TOM
YHUCJI€ CTPYKTYpPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
coequHEHU 1o (opMynaM; BHJ XHMHUYECKOW CBsI3M (KOBAJIEHTHAs M HWOHHAs) B
HEOPraHUYECKUX COCAUHEHHUSIX;

MMETh NPEACTABICHUE O CHUCTEME XUMHUYECKHUX 3HAHUW, YMETh C MOMOILIBIO
YUHUTENS] MIPUMEHSTh CUCTEMY XUMUYECKUX 3HAHUM, JJISl YCTAHOBJICHUSI B3aUMOCBSI3H
MEXAYy U3YYEHHBIM MaTepyalioM U IPH MOJTYYEHUH HOBBIX 3HAHUH, a TaKkXe Mpu padboTe
C HWCTOYHUKAMH XuUMHUYeckoil wuHpopmanuu. OpUEHTHUPOBATHCS B TMOHATUAX U
OMepuUpoOBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH MPHU BHITIOJHEHNUN YU€OHBIX 3aJJaHUMN
Y pELIEHUHU PACUYETHBIX 3a/lay C ONOPOM Ha aJIrOPUTM YUYEOHBIX JACHCTBUN H3yUEHHBIE
3aKOHBI U TEOPUH: 3aKOH COXpaHeHus maccsl, [lepuoanueckuit 3akon .M. Menaeneena,
3aKOH NOCMOAHCMBA COCMAea, 3aKOH ABOraapo; aTOMHO-MOJEKYJSIPHAs TEOPHSL.
CootHOCHTh 0003HaYEHUs, KOTOpble UMErOTCs B Tabnuue «llepumogmyeckas cucrema
xumudeckux aneMmeHToB [[. M. MeHgeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHKAMM
CTPOCHHUS aTOMOB XHUMHYECKHUX DJEMEHTOB (COCTaB W 3apsn siapa, OOIIee YHCIO
AIIEKTPOHOB M PACIIPENEIICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh XUMHUYECKUE DJIEMEHTHl; HEOPraHWYECKHE BELIECTBa;
XUMHUYECKHE peaklUH (110 YUCIy M COCTaBy YYaCTBYIOIIMX B PEaKLMU BELIECTB, IO
TEIUIOBOMY 3(PEKTyY, 10 U3MEHEHHUIO CTENEHU OKHUCICHHUS XUMHUYECKUX AJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (ONUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BELIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas ONMUCAHUE MPUMEPAMH MOJEKYJISAPHBIX YpaBHEHUUN
COOTBETCTBYIOUIUX XUMHUYECKUX PEAKIINIl C ONTOPOM Ha CXEMBI;

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa U CTPOCHMS;
BO3MO)XHOCTH MPOTEKAHUSI XMMUYECKUX MPEBPALICHUI B PA3NMUYHBIX YCIOBHUSAX IMOCIE
MPEIBAPUTEIBLHOTO 00CYKICHHUS C MEIarorom;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIDHYIO MAacChl BEILIECTB;
MacCOBYIO JIOJIF0 XMMHYECKOTO AJIEMEHTa Mo (OpMyse COESAMHEHUS; MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAMUTH PACUEThI MO YPAaBHEHUIO XUMHUYECKON pEaklHH C
ONIOPOM HA aJrOPUTM;

MIPUMEHSTh OCHOBHBIE ONEPAlMUd MBICIUTEIIBHON JEATEIbHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, 0000IIeHHEe,CHCTeMaTH3allns, KJ1acCU(UKAIUs, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — I M3yYEHUS CBOWCTB BEIIECTB M XUMHUYECKHUX
peaKkiuii; €CTECTBEHHO-HAyYHBIC METOABl TO3HAHUS — HAOMIOJACHUE, W3MEPEHHUE,

MOJICIMPOBAHUE, SKCIIEPUMEHT (PeanbHblil U MblC/IeHHbIN) TIOJ PyKOBOJICTBOM I€Jarora;
CJIEIOBATh MPABHJIaM ITOJIH30BAHUS XUMUYCCKOM IMOCYI0N B TaOOPaTOPHBIM
o0opymoBaHuEM, a TaK)Ke MpaBHJIaM OOpaIIeHHS C BEIIECTBAMH B COOTBETCTBHUH C



MHCTPYKIUSMU T10 BBITTOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO U
coOupaHuio Tra3000pa3HbIX BeEIIECTB (BOAOPOJAa M KHUCJIOPOJA), IMPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MaCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
MPOBOJIUTh XUMHUUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TIOMOIIbIO HMHAMKATOPOB (JIaKMyC, (eHON(PTaNenH, METHIOPaHXK U Jp.),
MOATBEPKAAIOIIUX KAYECTBEHHBI COCTaB HEOPTraHWYECKUX BEIIECTB (Kau€CTBECHHBIC
peaKIMy Ha UOHBI) TIOJT PYKOBOACTBOM II€Iarora.

9 KIJIACC
PacCKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX TOHSITUN: XUMUYECKUU 3JIEMEHT,
aToM, MOJIEKYyJla, WOH, KaTWOH, aHWOH, MPOCTOE BEUIECTBO, CIIONKHOE BEIIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUS, XMMHYECKas peakivs,
XUMUYECKas CBSI3b, MeNn1060U d¢hghekm peaxyuu,Mollb, MOJSIPHBIA 00BEM, pacTBOD;
AIIEKTPOJIUTHI, HEIIEKTPOIUTHI, ANEKTPOIUTHYECKAS TUCCOLMALINS, PEAKIUU MOHHOTO
oOMeHa, KaTalu3aTop, Xumuyeckoe pasHosecue, oopamumvle U Heobpamumbvle peaxkyuu,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIEC PEAKIINH, OKUCIIUTEIb, BOCCTAHOBUTEND, OKHCIICHUE
U BOCCTaHOBJICHHE, aJUIOTPOMNHs, aM(POTEPHOCTh, XMMUYECKass CBsI3b (KOBAJICHTHAs,
MOHHAs, METAJIMYECKas), KPUCTAIUIMYECKAs PEIIETKA, KOppO3Usl Memanios, CHIA8bl,
CKOpOCMb  XumMuueckot peaxkyuu, mnpenenbHo nponyctumas koHueHtpamus (I1JIK)
BEIIECTBA;
WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYCCKHX IMOHATHH (cM. 1. 1) m
MIPUMEHSThH 3TU TIOHATHUS MPU ONMCAHUU BELIECTB U UX NPEBPAIICHUN;

UCIIOJIb30BaTh 3HAKU U CUMBOJIBI I (PUKCAIIMU PE3YIbTaTOB HAOIIONECHUH,
cocTaBieHUs1 (GOpMyJT BEIIECTB U YPaBHEHUN XMMHUYECKUX PEAKIUH, 3aIUCH JTaHHBIX
ycioBui 3a1a4. Mcnonb3oBark 0003HaueHus, uMeronuecs B [leproauyeckoit cucreme u
Ta0IuIE pACTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJIEH B BOJIE JJIsI BHITIOJHEHUS 3aJaHU M.

ONPENIEeNATh BAJICHTHOCTh M CTENEHb OKHUCIICHUS XMMUYECKUX JJIEMEHTOB B
COCMHEHHUAX PA3JIMYHOTO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OMNpPEICIEHHOMY
KJIaCCy COCIMHEHUM ¢ OTIOPOM Ha ONpe/IeTICHNUS, B TOM YHCIIe CTPYKTYPHUPOBAHHBIEC; BUJIbI
XUMUYECKOM CBsi3M (KOBaJEHTHAsl, WOHHAs, MeTajuIM4eckas) B HEOPTraHUYECKUX
COCMHEHUAX; 3aps]] MOHA IO XUMHUYECKOW (opMmymne; xapakTtep cpeibl B BOIHBIX
pacTBOpax KHUCJIOT W IICJNOYEH, mun Kpucmaiiudeckou peulémrkyu KOHKPEmHO20
eewjecmea;

packpbiBaTb  cMmbIci  llepumommyeckoro  3akona .M. MenneneeBa wu
JIEMOHCTPUPOBATH €T0 IOHUMAHUE: ONUCLIBAMDb U XaAPaKmepu3oeams TabIMIHyI0 HopMy
[Tepuoanueckoil cCUCTEMbl XUMHUYECKHUX DJJIEMEHTOB: pa3jinyaTh MOHATUS «IJIaBHAs
nonrpynmna (A-rpynma)» u «mnobounas noxarpynna (b-rpymnma)»y, mMansie u OOmbIIHe
MIEPUOJIbL; COOMHOCUMb 0003HAUYCHUS, KOTOPhIE UMEIOTCS B TIEPUOIMUECKON TabIuIe, C
YUCJIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHMUYECKHX JJIEMEHTOB (COCTaB U
3apsijl siApa, 00IIee YUCIIO ANEKTPOHOB M PACHPEICICHUE UX IO AJIEKTPOHHBIM CJIOSM);
00bsicHAmMb OOIINE 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB XMMUUYECKUX DJIEMEHTOB U
HX COCIUMHEHUM B Mpejeax MajbIX NEPUO0B U MIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KIaccu(puIpoBaTh XMMHUYECKHE  DJIEMEHTHI; HEOPTaHWYECKHE  BEIIECTBA;



XUMUYECKUE peakiuu (10 YUCIY U COCTaBy YYAacCTBYIOIIMX B PEAKIMH BEUIECTB, IO
TeroBoMy 3G(HEKTyY, 0 U3MEHEHHUIO CTENEHEN OKUCICHUS XMMHUYECKUX AJIEMEHTOB) C
ONOPOM HAa CXEMBI;

XapaKTepU30BaTh (OMHUCKHIBATh) OOIIHE U CreNU(PUIeCKue XUMHUISCKHE CBOMCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIAs ONMHUCAHUE NMPUMEPAMU MOJEKYJISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUI C OIIOPOM HA CXEMBI;

COCTaBJIATh YPAaBHEHUS 3JEKTPOIUTHYECKON NHCCOLMAIMU KUCIIOT, IIEJI0YEH M
COJICH; TOJIHBIE M COKpAIEHHbIE YpaBHEHHUsI pEaKIMii MOHHOrO OOMEHA; ypaBHEHUS
peaKkuuii, NOATBEPKIAIOIINX CYIIECTBOBAHNE IEHETUYECKOW CBA3U MEXKIY BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peakiui
MMOCPENICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca 3THX PEaKIni;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKUX TMPEBpaIlEHUd TOCie MpeABapUTEIBLHOTO
00CYXI€HUS C MEIaroroMm;

BBIYUCIISITh OTHOCHUTEJIBHYI0 MOJEKYIISIPHYI0 W MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJII0 XMMHYECKOTO AJIEMEHTa 1Mo (opMyse COSAMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPAaBHEHUIO XUMUYECKOW PEAKIUU C
OTIOPOM Ha aJNTrOPUTM;

CJIEIOBaTh MpaBWJIaM IMOJIb30BAHUS XUMHUYECKOM TMOCYI0M M J1TabOopaTOPHBIM
o0opynoBaHUEM, a TakK)Ke IpaBuUjiaM OOpallleHHs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSIMU TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHUIO U
cOOMpaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIIMH, TOATBEPXKIAIONIME KAYECTBEHHBIM COCTaB Pa3IMUHbBIX
BEILIECTB: PACIO3HABATH OMNBITHBIM IMYTEM XJOPHUA- OpOMUI-, HOIUI-, KapOOHar-,
dbocdar-, cimkar-, cyabdar-, THIAPOKCUI-UOHBI, KATHOHBI aMMOHHUSI M1 MOHBI U3YUYEHHBIX
METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX pAaCTBOPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIE ONEPAlMd MBICIUTEIBHON AEATEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHUE, 000011IeHNe, CUCTEMATH3AIINIO, BBISBICHUE PUIMHHO-CIICICTBEHHBIX
CBA3EH — JUIsl U3yUYECHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKLINN; €CTECTBEHHO-HAYYHbIE
METO/IbI TTO3HAHUS — HAOIIOIEHUE, U3MEPEHUE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (peaTbHBIHI
u MBICJICHHBIH ).



TEMATUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IIaHUPOBAaHUE U KOJIMUYECTBO YaCOB, OTBOJUMBIX HA OCBOECHHUE KaXk/10M TEMbl yUeOHOI0o peameTa « XuMus»
[IpumepHOI ananTUpPOBaHHON OCHOBHOM 00pa30BaTEbHOM HPOrpaMMbl OCHOBHOIO 0OIIEro 00Opa3oBaHUs OOyYarOLIUXCS C
3a/IepKKOM TICUXWYECKOTO Pa3BUTHUSA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszaesioM lIpumepHoit paboueil mporpaMMel
y4eOHOro npeaMeTa « XUMHs» 0CHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBanus. [Ipu stom Opranuzanus
BIIpaBE camMa BHOCHUTb HM3MEHEHHUS B COJAECpXKAHUE U paclpeelieHhe Y4YeOHOro warepuaia IO TroaaM oOy4yeHus, B
MOCJIEI0BAaTENbHOCTh M3YYEHHUSI TEM U KOJIMYECTBO YacCOB HAa OCBOEHHE KAXKIOM TEMBI, OMpENeIeHUE OpraHu3alMOHHbIX (PopM
oOyueHus U T.. OGOCHOBAaHHOCTh JAHHBIX M3MEHEHUW ONpenesseTcs BbIOpaHHBIM 00pa3oBarenbHON opranuzaunueid YMK,
WHJUBUYAJIbHBIMUA TICUXO(U3HMUECKUMU OCOOEHHOCTSIMU KOHKpeTHbIX oOyuwaromuxcst ¢ 3IIP, creneHbi0o OCBOGHHOCTH HMHU
y4eOHBIX TEM, pEKOMEHJAIMAMH 110 OTOOPY U aJanTaluy yueOHOro Marepuraia o XMMUH, IpeAcTaBleHHbIMU B [loscHUTEIbHON
3aITHCKE.

[Tpennaraem 2 BapuaHTa NPUMEPHOIO TEMATUYECKOTO IUIaHUpOBaHUs it oOyvatomuiicst ¢ 3IIP: mepBblil npeanonaraer
OCBOEHHE MPOrPaMMbl B MHKIIFO3UBHOM KJIACCE; BTOPOM — B OT/IEJIBHOM KJIacce.

1-i BapuaHT
Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

KJIACC
(2 g4 B HEnmem0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMsl)

MpumepHble Tembl, OcHoBHOE OcHoBHble BUAbI
pacKpbiBatloLme aHHbIN pasgennporpammol, copepkaHue AeATeNbHOCTU
M KOZIMYECTBO YAaCcoB, OTBOAMMOE Ha UX U3yYeHue obyuatowmxca



Tema 1. XuMus — BakHast 06J1aCTh
€CTeCTBO3HAHUA U NPAKTU4YeCKOM
AeATeJIbHOCTUYE/IOBEKa

(54)

N

[IpegMeT XUMUHU. Po1b XUMUU 8 HCUSHU

yesnoeeka. Xumusi ecucmeme Hayk. Memodol
NO3HAHUS 8 XUMUU.

Tena u BemecTBa. PU3nyeckre CBOMCTBA BEIIECTB.

AFpeFaTHOECOCTOHHI/Ie BelleCTB. Yucrele BelecTBa

u cMecH. Crioco6bl pas/ie/ieHus cMeceH.
dusnyeckre U XUMUYECKHE SBIEHUS.
[IpU3HAKH M YCI0BUSA NPOTEKAHUA XUMUYECKUX
peakuui.

3HAKOMCTBO C IPaBHJIaMHU 6€30IIaCHOCTH U
npuéMaMu paboTbl BXUMUYECKOH JIabopaTOpHH.

JeMoOHCTpauumn
JlaGopaTopHOe 060pyLOBaHHUE.
Pasyin4Hble BU/IbI XUMHYECKO MOCY/bl.
O6pa3subl BELEeCTB.
4. Cuioco6bI pasziesieHusi cMecell (GuabTpoBaHue,
BbllapUBaHHe,AUCTU/IIALMSA, XpoMaTorpadus).
JlaGopaTopHble U IpaKTHYecKHue paGoThl
Jla6opamopHble onbimol:

Onucanue busnyeckux
CBOMCTB BEILECTB.
Paspenenue  cmecu ¢
HOMOLIbIO MarHurTa.
IIpakmuyeckue pabomvl:

Ne 1. JlabopaTopHOe 060pyf0BaHUE U MPUEMBI
pa6oTsl ¢ HUM.[IpaBuia 6e3onacHol paboThl B
XUMUYEeCKOU J1JabopaTOpUHU.

Ne 2. OuncTKa 3arpA3HEeHHON NOBapPEeHHON conun

PackpbIBaTh CMbICJI H3y4aeMbIX HOHSTHH C TOMOILBIO NeJjarora.

PackpbIBaTh POJIb XUMHUH B IPUPO/IE U )KU3HU YeJI0OBEKA, €€ CBA3b C APYTUMHU
HayKaMH.

PazsimyaTh 4KCThIE BelllecTBa U CMECH; OZAHOPO/IHbIE U HEOHOPO/JHbIE CMEeCH;

Pazsmuath pu3nyecKre U XMMUYECKHeE SIBJIEHUS C OTIOPOH Ha ONpesie/IeHHUs.

OnpefiessiTh NPU3HAKU XUMUYECKUX PEaKL UK U YCJIOBUSA UX TPOTEKaHUA.

CneoBaTh NpaBUJIaM M0JIb30BAHUA XUMHUYECKOH OCY101 U 1aGOpaTOPHBIM
060pyzl0BaHUEM, A TAK)Ke ITPaBU/IaM 00palleHHs ¢ XUMUYeCKHUMH Bellle-
CTBAaMHMB COOTBETCTBUH C HHCTPYKIUAMH 110 BBIIOJHEHUIO NPAKTHUYECKUX
paboT o/, KOHTPOJIeM Ilefiarora.

[l1aHMpOBATh ¥ NPOBOAUTH XUMHUYECKHH SKCIIEPUMEHT 110 U3YYEHHIO U
onvcaHuI0 GU3NYECKUX CBOMCTB BelleCTB, CIOCO60B pa3/ie/ieHUs
cMeceliBellecTB M0/ PYKOBOACTBOM IeJiarora ¢ o6cyx/ieH1ueM IJaHa
paboThl.

Hcnosib30BaTh NpY BBINOJHEHUH Y4eOHBIX 3aZlaHUH U B IIpoliecce
HCCIe0BAaTeNbCKOH eATebHOCTH HAyYHO-IOMYASPHYIO0 IUTEPATYpy
XMUMHUYECKOI'0 COZlepXKaHUs, ClIpaBOYHble MaTepuaJibl, pecypcbl MHTEpHETa NOA,
PYKOBOJCTBOM IleJiarora.

BricTpauBaTh pa3BEPHYThbIe NUCbMEHHBIE U YCTHBIE OTBETHI C OITOPOX Ha
nHdopMaIIo U3 y4e6HHUKA U CIPaBOYHBIX MaTepHaJIOB, IPaMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUUHBIN annapaT Kypca XHMHUH



Tema 2. BemecTBa
U XMMHY€eCKHe peaKu
(154)

ATOMBI 1 MOJIeKy/Ibl. XUMHAYeCKHe 3JIEMEHTBI.
3HaKH (CUMBOJIBI)XUMUYECKHX 3/IEMEHTOB.
[TpocThle U c10KHBIE BelecTBa.
ATOMHO-MOJIEKYJISIPHOE YYEeHHe.

XuMudeckas ¢popmysia. BasenTHoCTD

aTOMOB XMMHY€CKHUX3JIEMEHTOB. 3aKOH
nocmosiHcmea cocmaea seujecms.
OTHocUuTesbHas aToMHas Macca. OTHOCUTe/IbHas
MoJleKyJIsipHasiMacca. MaccoBasi 10151
XUMHYECKOT0 3JIeMeHTa B COeJUHEeHHH.
dursnyeckre U XUMUYECKHUE sIBJIEHUS.
XvuMuyeckas peakuuda.lIpusHaku u ycioBusa
NPOTEeKaHUs XUMHUYECKUX peaKLUH.
XuMmuyeckue ypaBHEHHUS.

THIBI XUMHYECKUX peaKIui

(coennHeHUs, pa3/ioXKeHHs,3aMelleHHNs,
obMeHa).

3aKOH COXpaHeHHsl MacChl Bell|eCTB.

M. B. J/lomoHOC08 — y4éHblli-aHYuK10neducm.

JAemoHcTpauum

dusnyeckyre ABJEHUSA (pacTUpaHHe caxapa B
CTYIKe, KUIIEHWEe UKOHJeHCalys BOJBI U T. A1.).
XvMu4deckue siBleHUs (rOpeHue CBevH,
pasjioxKeHHe caxapa, B3auMoJlefiCTBUe CepHOH
KHUCJIOTHI C XJIOPUAOM 6apusl, pas/ioxeHue
ruapoxcuza meau(1l), B3BauMogencTBHe Xese3a
ccepoi, B3aUMO/eHICTBHE XeJle3a C paCTBOPOM
cosi Meu(11)). OnbIT, MTIOCTPUPYIOLUMI 3aKOH
COXpaHEeHHUs MacCChl.

NabopatopHble 1 NpakTU4Yeckue paboTbl
JlabopamopHbwie onvimbvl:

[IprMeph! pusnyecKUX ABJEHUN (I1aBJIeHHe
BOCKa, TasTHUEJIB/IA).

[IprMepbl XMMHUYECKUX ABJIEHUN
(mpokasMBaHMe MeJHOHNIPOBOJIOKH,
B3aUMO/IEHCTBHE MeJia C KUCJIOTOM).

Mopgesi aTOMOB Y MOJIEKYJT

MpakTuyeckan pabota Ne3 MpusHaku

NpPOTEKaHNA XMMUYEeCKNUXpea KLLMI71

BblyucneHus

— OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
Bell|eCTB;

— MaccoBOH [j0JIM XUMHU€ECKOT0

[IpuMeHATDb eCcTeCTBeHHO-HAy4YHble METOAbI TI03HAHMUS (B TOM YHCJIe
HabJIIoleHre, MOZIeJIMPOBaHueE, 3KCIIEPUMEHT) U OCHOBHbIE Ollepaluu
MBICJIUTEIBHOH J1esITeIbHOCTH (CpaBHEHHUe, KiIaccuuKanus) AJis
M3y4YeHHUsIBELeCTB U XNMUYECKHUX PEaKIUH C OIIOPOH Ha aJITOPUTM WJIU
CXeMy.

PacKkpbIBaThb CMBICJ U3y4yaeMbIX IOHSATUHI U 3aKOHOB U IPUMEHSITh 3TH
HNOHSTHUSNPY ONMCAHUU CBOMCTB BeIEeCTB U UX NTPeBpaLeHHUH C 0ITOpoH Ha
IJIaH U KJII0UEeBbIe CJI0Ba.

Pazsmuath pusnyeckre U XMMUYECKUe sIBJIEHUS, 00bSICHITD UX CYLIHOCTD C
TOYKHU3PEHHSI aTOMHO-MOJIEKYJIIPHOT0 YYEHHsI C OIIOPO Ha onpe/iesIeHHs U
CXeMBl.

OnpenensiTb NPU3HAKK XUMHUYECKHUX PeaKL[UH, YCI0BUS UX IPOTEKAHUs.

OGBSACHATH CYL[HOCTb QU3NYECKUX U XUMHUYECKUX SIBJIEHUH C TOYKHU
3pEeHHsaTOMHO-MOJIEKYJISIPHOT'O YYEeHHS C UCII0/Ib30BaHHUEM
BHU3yaJIbHOM ONOPEI.

KnaccuduunpoBaTh XMMU4ecKkue peakLUH1 (10 YUC/IY U COCTABY pearupyroiux
MO6Pa3yIIUXCS BELIECTB) C OMOPOM HA CXEMBI.

CocTaBsATh GOPMYJibl GUHAPHBIX BEILECTB 10 BAJIEHTHOCTH U
onpeAesThBaJEHTHOCTb 0 GOpMyJIaM BellleCTB C OIOPOH Ha
QJIFOPUTM y4eOHBIX e CTBUH.

PaccTaBisTe k03P PUIMEHTHI B ypaBHEHUSAX XUMUYECKUX PeaKI[UH C 0ITOpoi
HAaJIFOPUTM y4eOHBIX JeHCTBUI.

CJief,0BaTh NpaBU/IaM M0JIb30BaHUS XUMHUYEeCKOH NMOCYA0H U JTaBopaTOPHBIM
060pyZ0BaHKEM, a TAKXKe ITpaBUJIaM 00palleHHs € BellleCTBaMU B
COOTBETCTBUUC HHCTPYKIUSIMU I10 BBITIOJHEHHUIO JIJAGOPATOPHBIX
XUMHYECKUX OTNBITOB M10/] KOHTPOJIEM Ileiarora.

HMcnosib30BaTh NpyY BLINOJIHEHUH YUYeGHBIX 3a/JaHUH U B
MPOLIECCEUCCIeOBATENBCKOM eATEbHOCTH
Hay4HO-TOMYJISIPHYIO0 JINTEPATYPy XUMHUYECKOT0 COepKaHusl, CHPaBOYHbIe
MaTepHasbl, pecypcel UHTEepHeTa noJ pyKOBOACTBOM IIeJjarora.

BricTpauBaTh pa3BépHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOH
HauHOpMaLHIo U3 y4eOHUKA U CIPABOYHbIX MAaTePHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYEHHbIM NOHATUHHBIN annapaT Kypca XUMUH



3JIEMEHTA 110 (bopmynecoe;mﬂeﬂm{.



Tema 3. Bo3gyx. Kucnopoga,
MoHaTue 06 okcuaax

(54)

Bosayx — cmech rasos.
CocraB Bo3gyxa.Kuciopon —
3JIEMEHT U ITPOCTOE Bellje-

cTBO. 030H — aa/10mponHasi Modugdukayus Kucaopoda.

HaxoxeHue kucsopoja B npupoje, Gusnudeckue 1
XMMHYeCKHeCBONCTBA (peaKIMy OKUCJIeHus,
ropeHue). YcjaoBus

BO3HMKHOBEHUS U PEKpaLeHHUs

ropeHus. [loHATHE06 OKCHJAX.

Cnoco6bl nosyyeHusl Kucaopooa 8 1abopamopuu u
npomvluieHHocmu. IIpuMeHeHre KUCI0po/a.
KpyroBopoTkuci0poaa B IpUpoJe.

Tensos0ii 3ghpexm xumuueckoii peakyuu, noHsIMuUE O
mepMOXUMU4ECKOM ypasHeHUU, 3K30- U
3H/I0TEPMUYECKUXPEAKIIUAX.

Tonauso (Hegpmy, y2041b u MemaH). 3azpsiaHeHue
803dyxa,cnocobuvl e2o npedomapaujeHusl.

Ycunenue napHukogozo agpgpexma, paspyweHue
030H08020 C0S1.

AemoHcTpaummu

B3aumogeiicTBue pocdopa, cepsl U xeJjiesa ¢
KHCJIOPOJI0M (BO3MOXKHO HCIOJIb30BaHUE
BU/IE0O0TIBITOB).

OnpejenieHye cojiepikaHusl KUCI0POAa B
Bo3/yxe. ONBITHI, AeMOHCTPUPYIOILME YCIOBHUS
BO3HMKHOBEHUS UIIPEKpaLleHUs] TOPEHHS].

Na6opaTtopHble 1 NpakTuYeckue paboTbl
JlabopamopHulii onvim:
03HaKoMJIeHHE C 00pa3aMU OKCH/IOB.
IIpakmuyeckas paboma:

Ne 4. [Tony4yeHUe KUCI0POAA, U3yUEHHE ero CBOMUCTB.

Bbi4ucneHusi

— MOJIEKYJIIPHOM MacChl KUCJI0PO/a K 030Ha Ha
OCHOBAaHMHMATOMHOM MacChl XUMUYECKOTO
3JIeMeHTa

PackpbIBaTk CMBICJ U3y4aeMbIX TIOHATUN U IPUMEHSATD 3TH NIOHATHUS NIPU
ONMCAaHUH CBOMCTB BeLeCTB U UX NPeBpallleHHH C UCI0Jb30BaHUEM
OTOPHBIXCJIOB U KJIMLIE.

XapakTepHu30BaTh (ONUCBIBATb)C ONOPOU HA NIAH, CXEMY, KDAMKYIO 3anUCh
COCTaB BO3/lyxa, pU3UYeCcKre U XUMUYeCKHe CBOHCTBA KUCI0POAa,
croco6blero noJiy4eHus], IpuMeHeHHe U 3HaueHUe B IPUPOJIE U XKHU3HU
YeJioBeKa.

CpasHusamb peakyuu 20peHust U Med/s1eHH020 OKUC/AEHUs C
npe/iBapUTeNbHBIMOGCYK/JeHHEM TapaMeTPOB CPABHEHHS.

Co6upaTb NpUGOPHI A1 MOJYydeHUs KUCI0po/a (BbITECHEHHUEM BOJbI U
BO3/yXa).

PacrosnaBaTh ONBITHBIM MYTEM KHCJIOPOJ MOJ KOHTPOJIEM [Tefjarora.
HWcnosib30BaTh XMMHUYECKYI0 CHMBOJIUKY AJI51 COCTaBJIeHUsT GopMy
Bell|eCTB,MOJIEKY/IIPHBIX yPaBHEHUH XUMHUYECKHUX PeaKLUH € ydacTHeM
KHUCJIOpOJa.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBSI3aHHBIX C
3arpsi3HeHHeMBO3/yXa.

CrnepoBaThb MpaBuJiaM 6e301acHON paboThI B 1a60PaTOPHUX NPH UCIIO0JIb30BAHUU
XMUMHYeCKOH NOoCyAbl U 000PYA0BaHUA 110 KOHTPOJIEM TIe/larora, a Takxe
npaBu/IaM 06pallleHH1sI C TOPIOYMMHU BellleCTBAMU B GBITY.

[lnaHMpOBaTh M OCYLECTBAATh HA IPAKTHKE XUMHUYEeCKHe IKCIIEPUMEHTHI,
IPOBOJUTb HAOJIIO/IEHUS, [ie/1aTh BBIBOJbI 110 pe3yJIbTaTaM 3KCIIEPUMEHTA M0/
PYKOBOJCTBOM IleJiarora.

Y4yacTBOBaTb B COBMECTHOM pa6oTe B IpymIle.

HWcnosib30BaTh NpH BBINOJHEHUH Y4eOHbIX 3aZJlaHUH U B IIporiecce
HCCIe0BAaTeNbCKOH [1eATeTbHOCTH HayYHO-ITONY/ISIPHYIO IUTEPATYPy
XUMHYECKOT0 COZlepKaHHsl, CIPaBOYHbIe MaTepHaJIbl, pecypchl UHTepHeTa oA,
PYKOBOJICTBOM IleJiarora.

BbicTpauBaTh pa3BépHYThIE MUCbMEHHBIE U YCTHbIE OTBETHI C OIIOPOM Ha
MHbOpMaIHIO U3 yYebHHKA U CIPABOYHBIX MAaTEPUAJIOB C ONIOPOM Ha IJIaH,
IPaMOTHO UCII0/1b30BaTh U3y4YeHHbIN NOHATUIHBIN annapaT Kypca XUMHUU



Tema 4. Bogopoga.
ToHATHE 0 KUCIOTAX M COJISIX
(54)

Tema 5. KoimyecTBeHHBIE
OTHOIIIEHUSA B XUMHH
(44)

Boziopos, — 3/1eMeHT ¥ IPOCTOE BelecTBo.
HaxoxxzeHue B npupoze, dusndeckue u
XMMH4YeCKHe CBOWCTBA (Ha MpUMepe
B3aHUMO/eHCTBUSA C HEMeTa/lJIaMH U
OKCHJIJaMHU MeTaJIJIOB), IPUMEHEHHUE, CNOCoObl
no/ay4eHusl.

[ToHATHE 0 KUC/IOTAX U COJIAAX.

AemoHcTpaummn

[onyyenue, cobupanue u

pacno3HaBaHKe Bogoposa.lopenue

BOZOpPOJA.

B3aumopetictBue Bogopoga c okcugom Meau(Il).

Na6opatopHbie U NpaKkTUYeckue paborbl
JlabopamopHblil onbim:

B3auMogeiicTBHE KUCIOT C METa/UIaMH.
IIpakmuyueckas paboma:

Ne 5. [TosiyyeHue BOLOPOAA, U3YUEHHE €TI0
CBOMWCTB.

BbiqucneHus

— MOJIEKYJISPHOH Macchl BeleCTBa Ha
OCHOBAaHUHW aTOMHOMMACChl XUMUY€ECKUX
3JIEMEHTOB

KosnnuecTBo BewecTBa. Mosib. MosisipHast Macca.
3akoH

ABorazapo. MosisipHbIH 06'bEM ra30B. PacuéTsl o
XUMUYECKUMYypPaBHEHUSIM.

JleMoHCTpaumsa
06pa3sibl BelLleCTB KOJUYeCTBOM 1 MOJIb.

BbiyucneHus

— 06'béMa, KOJIMYeCTBa BellleCcTBa ras3a o
€ro U3BECTHOMYKOJIMYECTBY Bell[eCTBA
WU 06BEMY;

— 06'bEMOB Ir'a3oB 110 YPaBHEHUIO peaKLUH
Ha OCHOBE 3aKOHA00'bEMHBIX OTHOIIEHUH
rasoB

PackpbIBaTh CMbICJ U3y4aeMbIX TOHATUH U NPUMEHSATD 3TH NOHATUSA
HNPUONMCAHUM CBOWCTB BEILECTB U UX NpeBpalleHHH.

XapakTepu30BaTh (ONUCHIBATh) GU3UYECKHE U XUMUYECKHe CBONCTBA
BOJI0PO/1a,CII0CO6DI €T0 MOJIyYeHus], IPUMEHEHHeE C OIOPOH Ha IJIaH,
KpPaTKYI0 3alHCh,
cxXeMmy.

Co6upaTb NpubOp A1 MoJIyYeHHUs BOLOPO/aA C UCI0JIb30BaHHEM BU3yabHOH
OIopbI

Hcnosb30BaTh XMMUYECKYI0 CHMBOJIUKY [JJIs1 COCTaBJIeHUs GpopMy
BELIECTB,MOJIEKYJIIPHBIX YPAaBHEHUH XUMHUYECKHX PEAKLUH C y4acTHeM
BOJI0OPO/ia C OIIOPOY Ha aJIFOPUTM.

CnesoBaThb npaBuaM 6e30MacHON paGoThI B JIaGOPATOPUU PU
UCI0JIb30BAHUUXUMHUYECKOH NOCYAbI U 060pyJ0BaHUA 110J, KOHTPOJIEM
neJlarora., a Takxe MpaBuU/iaM 00pallleHUs C TOPIOYMMHU BEleCTBAMH B OBITY

[I1aHMpOBATh U OCYIECTB/IATb Ha IPAKTHKE XUMUYECKHE IKCIIEpUMEHTHI,
NPOBOAUTD HAGJIIOZEHHUS, ieJIaTh BBIBO/bI 110 pe3yJIbTaTaM 3KCIIepUMeHTa
MO/ PYKOBO/CTBOM IeZiarora ¢ 06Cy»/ieHueM IlJIaHa paboThl, C
UCI0JIb30BaHUEM KJIUIIIE.

YyacTBOBaTbh B COBMECTHOH paboTe B IpyIIIe.

[I1aHUpPOBATB M OCYIECTBJIATD Ha MPAKTHKe XUMUYECKHE IKCIIEPUMEHTHI,
IPOBOJAUTDb HABJIIOIEHNS, ie/1aThb BBIBOABI 10 pe3yJIbTaTaM 3KCIIEpUMEHTa.

YyacTBOBaTbh B COBMECTHOH paboTe B rpyIie

PaCKprBaTb CMBICJI U3y4YaeMBbIX MOHATUH U NMPHUMEHATDb 3THU ITOHATHA, A
TAKXEH3y4YeHHbIe 3aKOHbI U TEOPHH AJId pelIeHUud paC'{éTHbIX 3a4a4 Cc
MIOMOIIIbIO ITeJlarora.

BbIYHCAATE MOJISPHYIO MacCy Bell[eCTB; KOJTUYECTBO BEIleCTBa, 00bEM
rasa,Maccy Bell|eCTBa C Oll0Opoi Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTE pacyéThl N0 YpaBHEHUAM XMMHUYECKUX PeaKL Ui ¢ OopoM Ha
06pasel], aAITOPUTM Y4eOHbBIX JeHCTBUM: KOJIMYeCTBa, 00'bEMA, MACChI
Bell[eCTBAIO U3BECTHOMY KOJIMYECTBY, 00BbEMY, Macce peareHTOB WU
IPOJYKTOB pPeaKI[HUH.

BeicTpauBaTh pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOM Ha UH-
dopmaluio U3 yyeGHUKA U CIPABOYHBIX MAaTEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTbU3y4€HHbIN NOHATUHWHBIN allllapaT Kypca XMMHHU C IOMOILbIO
nejarora.



Tema 6. Boga. PacTtBopbl. [lonsiTue 06
OoCHOBaHMAX(54)

Boza, ee cocTaB, CTpoeHHE, MOJIEKYJIBI. PackpbIBaThb CMBICJ U3y4yaeMbIX IOHATUH U IPUMEHSITh 3TH HOHATHS
dusnyeckre CBOUCTBABOABL AHAIU3 U CUHME3 NPUONMCAHUY CBOHCTB BELIECTB U UX NPEBPALeHUH C TOMOILbIO

— Memodbl U3yyeHus cocmasda 800kbl. nejarora.

XuMHyecKre CBONCTBA BOJbI XapakTepu30BaTh pU3HUECKHE U XUMHUYECKHE CBOHCTBA BO/IbI, €€ POJIb KaK
(pasJioxkeHue, peaKIMy C HaTpUeM, OKCUIO0M pacTBOpHUTEJIsI B IPUPO/HBIX IPOLIECCaX C OMOPOi Ha IJIAaH U CXEMY.
KaJIbLUs, OKcugoMmcepnl IV . CocTaBJISATh ypaBHEHUSI XUMUYECKUX PEAKIIMH C y4acTHEM BOJbI C OITOPOI Ha
CocTtaB ocHOBaHUH. [loHATHE 06 UHAMKATOpPAX. CXeMy.

Boda kak pacmeopumen. PacTBopbl. OOBSACHATD CYIHOCTD 3KOJIOTMYECKHUX MTPO6JIEM, CBI3aHHBIX C 3arpsi3HEHUEM
Pacmeopumocms sewjecmss gode. NPUPOJHBIX BOJ, CIOCO6BI OYHMCTKH BOZbI OT IIPUMECEH, Mephl II0 OXpaHe BO/,
HacwlweHHble U HeHacblWeHHble OT 3arpsi3HEHUs 0CJIe NPeJBapUTETbHOTO CTPYKTYPUPOBAaHUS MaTepHaJa.

pacmeopbl. MaccoBasi 10JISIBEIECTBA B
pacTBope.

Posb pacmeopos 6 npupode u 8 HU3HU
yesno8eka. Kpyzosopomeodst 8 npupode.
3arpsiaHeHHe NPUPOAHBIX BoA. OXpaHa
U OYHCTKA MPUPOJHBIX BOJ,.

HJlaHI/lpOBaTI) N OCYLIECTBJIATb HAa IPAKTHKE XUMHUYECKHEe SKCIEPUMEHTHI,
IPOBOAUTD HAGJIIOAEHHS, ieIaTh Bbl-
BOJbl 10 pe3y/IbTaTaM 3KCIePUMEeHTA 0/ KOHTPOJIEM [elarora,
HCII0JIb30BaHUEM KJIMILIE.

Ciief0BaTh IpaBUJIaM 6e30MacHOM paboThl B JaG0OpaTOPUU TPU
HCII0JIb30BAaHUMXUMHUYECKOH MOCY bl U 060PY0BAHMUSI 10, KOHTPOJIEM

[emoHcTpauum nejarora.
JJIEKTPOJIU3 BOJbI; CHHTE3 BOJbI; [IpoBOAUTE BBIYMC/IEHUS C IPUMEHEHUEM NMMOHATUS «MaccoBas A0Jisd
; ;

B3aUMO/IeHCTBYE BOALI CMETA/LIAMH BelllecTBa BPacTBOpPe» C ONopoil Ha GpOpMyJIbL.
(Na, Ca) (BO3MOXHO HCIIO/Ib30BaHHUE HcnoJib30BaTh NpY BBINOJIHEHWH Y4e6HBIX 3aJJlaHUH U B IpoLecce
)

BH/le0MaTepHaIOB). UCCJIeI0BATE/IbCKOM JIeATENbHOCTH HAYYHO-TIONYJISPHYIO JUTEPATYPY
PacTBOpeHHe BelleCTB ¢ pasJIudHoOil XMMUYECKOI0 CO/IePXKaHusl, CIPaBOYHbIe MaTepHaJIbl, PECYPChI
PacTBOPUMOCTBIO. WHTepHeTano/ pyKoBOACTBOM Ile/1arora.

BricTpauBaTh pa3BépHyTble NMCbMEHHBIE U YCTHBIE OTBETHI C OTOPOM Ha
nHdopMaIHIo U3 y4e6HHUKA U CIPaBOYHBIX MaTepPHaJIOB, FPaMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN anapaT Kypca XUMUU
nocjenpe/iBapuTe/IbHOTO CTPYKTYPUPOBAaHUSA MaTeprana

HUccnenoBanue pacTBOPOB KUCJIOT U
1leJI04el C TOMOIbIO UH/IUKATOPOB.

JNabopaTopHble U NpakTUYeckue paborbl
IIpakmuyeckas paboma:

Ne 6. [IpuroToBsieHUEe paCTBOPOB C
onpezeséHHON MaccoBOU0/1er
pacTBOpPEHHOTIO BelllecTBa.

BbiqucneHusi
— C UCIIOJIb30BaHUEM IMOHATHUA
«MaccoBad [0Jid BelleCTBa BpaCcTBoOpe»



Tema 7. OCHOBHbI€E KJIaCChI
HeopraH1u4yecKux
coeJUHEHUM

(114)

Knaccuukanys HeopraHUYecKux
coeIJMHEHUH.

OKcHJbI: COCTaB, KJaaccudpukanus
(ocHOBHBIE, KUCJIOTHBIE, aMomepHble,
Heco.1eobpasyoujue Ha npumepe okcuda
yenepooall u okcuda azoma |l
HOMeHKJaTypa. [lo/1yueHue OKCUz0B
(B3aMmogelicTBue c BO4OM, KMC/OTaMy,
Lesioyamm).

OcHOBaHHUs: COCTaB,

kJaccudukanus (Leg04u u
HepacTBOpPHUMbIE

OCHOBaHWUsl),

HOMEHKJIAaTypa.

KucnoTsr: cocras, kinaccudukanus,
HOMEHKJIAaTypa, GU3NYeCKHer XUMUYeCKHe
CBOMCTBA (B3aMMO/IefICTBHE C OCHOBHBIMH
OKCUJIAMU COJISIMHU Ha IPUMeEPE COJITHOU U
CEepHOU KHUCJIOT),

€noco6bl noay4eHusi. P ak THBHOCTH
MEeTaJlJIOB.

Couu (cpefjHYE): HOMEHKJIATYPa, CNOCO6bL
noay4eHusi,

B3aUMO/IEHCTBHE COJIEH ¢ MeTalJIaMH,
KHCJIOTAMH, LIeJI0YaMH UCOJISIMHU.
leHeTHUYeCKas CBA3b MEXAY KJIaccaMu
HeOpraHUYeCKUX

coelMHeHUN. [eHeTUYeCKUE PABIL.
[ToHsATHE 06 aMPOTEPHBIXTUAPOKCUIAX
Ha MpUMepe IMHKA U aJIIOMHUHUS.
XuMH4yecKue CBOUCTBA -
B3aMMO/IeHCTBHE C KMCJIOTaMHU U
eJI04aMHu.

Pa3jioxxeHMe py HarpeBaHUMU.

AeMoHcTpaummn

06pa3sibl HEOpraHUYECKUX BElleCTB
pas3JIMYHBIX KJ1accoB.B3auMopeiicTBue
pacTBOpa CEPHOM KUCIOTBI C OKCUA0M
meau(ID).

Peakuus HeHTpainu3anuu.

BriTecHeHMe ogHOrO MeTaJljia pyTuM U3
pacTBopa COJIH.

JlabopaTopHble U NpaKTU4ecKkue pabortbl
JlabopamopHvie onvimbl:

OmpeneneHne 0CHOBHEIX KIIACCOB HEOPTaHWUECKHUX COSANHEHHUHN 1O Ma0JIOHY.
CocraBieHue CXeM CTPOCHUS OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEUHEHUM Ha
OCHOBE OTIPE/IENICHUS.

Cocrapinenne GopMysl OCHOBHBIX KJIACCOB HEOPraHUYIECKUX COSIUHEHUH U
Ha3bIBAaHHEHUX 110 MEXTYHAPOJHON U TPHBUABHOX HOMEHKIIAType C UCIONb30BaHUEM
OIIpe/ieNIeHNsT ¥ TaOINIIBI PACTBOPUMOCTH.

Knaccndunupoanue n3ydaeMbIX BEIIECTB IO COCTaBY U CEOUCMBAM C OTIOPOit
HaONpe/eTIeHHsI, CXeMBI 1 TaOIHIy paCTBOPUMOCTH.

CocrapieHne TaOIUIbI TEHETHIECKUX PSIIOB M cXeMBbl «[ eHeTH4eckas B3aUMOCBSI3b
OCHOBHBIX KJIACCOB HEOPraHUYECKHUX COCAMHEHUI» IO/l PyKOBOJICTBOM IIeJarora.
[Iporao3upoBaHye CBOMCTB BEIIECTB HA OCHOBE OOIINX XUMUYECKUX CBOHCTB
H3Y4EHHBIX KJIACCOB, IPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCS C UCIIOIB30BaHUEM
cxeMbl «[ eHeTnueckast B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKHX
COEAMHEHUI» 110]] PyKOBOZACTBOM IIe/larora.

CocraBneHne MOJICKYJIIPHBIX YpaBHEHUH peakuuii, WUTIOCTPUPYIOLINX XUMHUECKHUE
CBOMCTBA M3yUEHHBIX KJIACCOB U CHOCOObL NONYYeHs BEILIECTB U3yYCHHBIX KIIACCOB,
IpyII, a TaKXkKe IMOATBEP K JAOIIIX IeHETHUCCKYIO B3aUMOCBSI3b MEXY HUMH, C
oropoii Ha BepOaJbHYIO CXeMY B Ka9€CTBE 3pUTEIBHON OMOPEIL.

CocrapieHre MOJEKYISIPHBIX YPAaBHEHUH PEaKUii 10 CXeMaM C IpeBapUTEIbHBIM
00CyKAeHHEM BBIOOPa pearnpyrOLINX BEIIECTB.

Brruncnenre mo ypaBHEHHMSM XHMHUYECKHX DPEaKIUi KOJMYecTBa, 00bEMa,
Macchl BEILECTBA 110 KOJIIMYECTBY, 00bEMY, Macce PEareHTOB WIM IPOIYKTOB
peaKLuy NOaJITOPUTMY.

[InanupoBaHue U OCYIIECTBICHNE HA IPAKTUKE XUMHUIECKOTO IKCIEPIMEHTa 1
HaOJIOIEHHS T10]] PyKOBOACTBOM YIHTEIIS.

DopmynupoBaHUE BEIBOIOB IO PE3YIBTaTaM YKCIEPHMEHTA C UCIOIB30BAaHUEM
OIIOPHBIX CIIOB.

DopmynmupoBaHUe C TOMOIIBIO ITEIaroTa U BHITIOHEHHE ITPABIII 0€301acHO paboThl B
11ab0paToOpPHN MPHU UCTIOIB30BaHUN XUMHYECKOH MOCYABI M 000PyI0BaHUsL.
Vcrionp30BaHye IpH BBHITTOIHEHUN YIEOHBIX 3a/IaHUI U B IpoIiecce
HCCJIEI0BATENIbCKOM eSTeNbHOCTH HayYHO-TIOMY/ISIPHON JINTEPaTyphl XUMHUYECKOTO
coziep)kaHusl, CIpaBOYHbIe MaTepHalbl, pecypchl FIHTepHeTa, OCylecTBIeHNnE BEIOOpa
TIOZT PYKOBOJICTBOM IT€JIarora.

BricTpanBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OIOPOI HA
nHpopManHIo 13 yueOHNKA U CIIPAaBOYHBIX MaTEPHANIOB, TPAMOTHOE
HCTIONb30BaHUEN3YICHHOTO MOHITHHHOTO aNmnapara Kypca XUMHH C
HCIIONB30BaHUEM TIJIaHA, ONIOPHBIX CJIOB, AITOPUTMA.



B3zauMogelicTBue

KHUCJIOT C

MeTaJlJlaMU.

[Tosyyenue

HepacTBOPUMBIX

OCHOBaHUH.

BsaumopeiicTBHe HepacTBOPHUMBIX
OCHOBaHUH c KHUc10TaMU.PasnoxeHue
rufipoxkcua Meau(1l) npu HarpeBaHuH.
Ilpakmuyeckas paboma:

Ne 7. PemieHue aKcliepMMeHTaJbHbBIX 3a/a4 10
TeMe «OCHOBHBIEKJIACCHI HEOPTaHUYeCKUX
coeZJMHEHUI».

BbiqucneHusi
— 10 ypaBHEHUAM XUMHWYECKUX peaKL[PII:I



Tema 8. NepuogmnuecKuii 3aKoH un
Mepunoanueckan cuctema XMmMUMUECcKUX
anemMeHToB

. U. MeHpeneesa. CTpoeHuneatoma (7 4)

[lepBble MONBITKH KJacCUPUKALUU
XMMHUYECKHUX 3JIeMEHTOB.

[ToHATHE O IpyNNax CXOAHBIX 3JIEMEHTOB
(mwestouHblEe U

1leJIOYHO3€eMe IbHble MeTaJLJIbl, TaJIoTeHBl,
HWHEepTHbIE Tra3kl).

JsemMmeHmbl,

Komopble

obpazyrom

am@pomepHble

okcudsl u

2udpokcuosl.

[lepuoguyeckuii 3akoH u [lepuoanyeckas
cucreMa

XUMHUYecKux asemeHTOB /I. U.
MengeneeBa. [lepuogpl, rpymnnsl,
noArpynnsl. PusnyecKuid CMbICI
NOPAAKOBOro HOMepa 3j71eMeHTa, HOMepOB
nepuoia v rpymnnsl.

CtpoeHue aToMOB. COCTaB aTOMHBIX S/eP.
H3zomonvl.

JnekTpoHbl. CTpoeHHe 3/IeKTPOHHBIX
060J104eK aTOMOB NePBbIX20 XUMHUYECKHUX
3J1eMeHTOB [leproAnYecKOl CUCTEMBI

PackpbIBaTh CMbICJ NEPUOANYECKOI0 3aKOHA M0/, PyKOBO/CTBOM IeZarora.

[ToHMMaTB CyliecTBOBaHHE TePUOANYECKOM 3aBUCHMOCTH CBOMCTB
XMUMHUYEeCKHX3JIeMEHTOB (U3MeHeHH e PaJJuyCcoB aTOMOB U
3JIEKTPOOTPHUILIATETbHOCTH) U UXCOEAMHEHUH OT NOJIOKEHHUS B
HNepUoANYEeCKON CUCTEME U CTPOEHUS aTOMA C UCI0JIb30BaHUEM CXeM U
Ta6JINII.

YcTaHaB/IMBaTh CBA3b MEXAY I0JI0XKEHHEM 3JIeMeHTa B IePUOANYECKOH
CHCTeMeH CTPOEHHEM ero aToMa (COCTaB U 3apsAA A4pa, 00Lee YUCI0
3JIEKTPOHOB U
pacnpe/iesieHHe UX 110 3JIeKTPOHHBIM CJIOSIM) M0 06pas3iy.

[IporHo3upoBaTh XapakTep U3MEeHEHHs CBOMCTB 3/1eMEHTOB U UX COeJUHEHUH
norpynnam 4 nepuozam Ileprosudyeckoit cuCTeMbl € HOMOLBIO IIeAarora.
XapakTepu30BaTh XUMHUYECKH e 3J1eMEeHThI TePBbIX TPEX IEPHO/OB,

KaJlvs, KasblUs [0 UX NoJ0XKeHUI0 B [lepuoguyeckoit cucreme /1. Y.
MeHeneeBa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThl B JTaGOpaTOPUU NpHU
HCI0JIb30BaHUMXUMHUYECKOH NOCY bl ¥ 060pYA0BaHUs 110/ KOHTPOJIEM
nejarora.

BricTpauBaTh pa3BEPHYThbIe NUCbMEHHBIE U YCTHBIE OTBETHI C OITOPOX Ha
nHdopMaIMIo U3 y4e6HHUKA U CIPaBOYHBIX MaTepHaJIOB, FPaMOTHO
HCI0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN anmnapaT Kypca XUMHUH
H0C/IECTPYKTYPUPOBAHUS MaTepHasla C UCI0JIb30BaHUEM KJIHUILE,

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI yiebHUKa NocIe

CTPYKTYpPHUPOBAHUs MaTepHaJa, ClipaBoYHble MaTepHaJsl ([leproaudeckyro

CUCTeMY XUMHUYecKUX 31eMeHTOB /l. . MeH/ies1eeBa, Tab MLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAaHHUM U CoJiel B BOJie, 3/IEKTPOXUMHUYECKUH pA/J| Halps>KeHU

. U. MenjeneeBa.

XapaKTepHCTHKAa XUMUYECKOT0 3/IeMEeHTa M0
ero noJioxkeHuto Blleproaunyeckoi cucreme
. U. MeHnaeneeBa.

3akoHoMepHOCMU U3MEHeHUs caolicme
3/1eMeHMO8 MablX Nepuodos U 2/1a8HbIX
nodepynn e 3agucumocmu om amoMHO20
(nopsidkosozo) Homepa.

3HaueHue [lepuoduyeckozo 3aKoHA U
Ilepuoduyeckoli cucmembIXUMUYECKUX
2/1eMeHmo8 04151 pa3eumust HayKu u
npakmuku.

/. U. MeHOesnees — yuéHblil, nedazoz u
2PAaNCOaHUH.

JAemoHcTpauuu

KopoTkonepuosanas U
JUIMHHOTIepUOUHast ~ (OpPMBI
[Tlepuopguyeckoit CUCTEMBI

XMMUYeCKUX 3yieMeHTOB /J[. W.
MeHgesieeBa.

MeTaJJIoB).

Hcnonb30BaTh NP BEINOJHEHUH yYeOGHBIX 3a/JaHUH U B IpoLiecce
UCC/Iel0BaTe/IbCKOH e TeJIbHOCTH HayYHO-NIONYJIAPHYIO0 IUTepaTypy
XUMHUYECKOT0 COZlepXKaHHs, CIPaBOYHble MaTepHaJibl, pecypcbl UHTEpHETa
N0/IpYKOBO/ICTBOM IleJjarora



O3HaKoOMJIeHUE C 06pa3uaMH MeTa/lJIOB U
HeMeTaJlJIOB.

Na6opaTtopHbie U NpaKkTU4eckue paborbl
JlabopamopHulii onbim:

B3auMogzelicTBMe THAPOKCHAA LIMHKA C
pacTBOpaMU KUCJIOT HLlel04el



Tema 9. Xumunueckasn cBasb.OKUCAUTENbHO- InekmpoompuyameabHocmMb

BOCCTaHOBUTE/IbHblE peaKLuumn aTOMOB XUMHUYECKUX

(84) 3J1IeMEHTOB.XHMHUYECKas CBSI3b
(noHHas, KOBaJIeHTHas NoJIsIpHast
Y KOBaJIEHTHas1 HeNoJIIpHast ).
CTeneHb OKHCJIEHHS.
OKHUCIUTENbHO-
BOCCTAaHOBUTEJIbHbIE peaKL U1
(OBP). [IpouecchloKUCIEHUS U
BOCCTaHOBJIeHUS. OKUCIUTENU U
BOCCTAaHOBUTEJIH.

AemoHcTpaummn
OKHCIUTENBbHO-
BOCCTAaHOBUTEJIbHbIE
peakLHu: TOpeHHe,
peakLUu pa3JioKeHUs],
CcoeJIMHEeHMUs

KJIACC
(2 g B HEnem0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsl)

PackpbIBaThb CMBICJ U3y4YaeMbIX IOHATHH N0/ PYKOBOACTBOM IleAarora.

OnpefiessiTb BUJ XUMHUYECKOH CBA3U B CO€JUHEHUH C UCTI0JIb30BAaHHUEM CXEM.

Onpee/isiTh CTENEHb OKUCJAEHUS XUMUYECKOI0 3/IeMeHTa 110 GOpMyJie ero
COeIMHEHMS C MCNOJIb30BAaHUEM QJIOPUTMA.

OmnpeenisiTh 371EMEHT (BELECTBO) — OKUCIUTEJND U 3JIeMEHT (BELLECTBO)
—BOCCTaHOBUTE/Ib.

O6BbACHATD CYLIHOCTb MPOLLECCOB OKUCJIEHHUSA U BOCCTAHOBJIEHUS.

CocTaBJATb 3JIEKTPOHHBIN 6aJIaHC C yYETOM YHC/IA OTAAHHBIX U
HPUHATBIX3JIEKTPOHOB.

CocTaBJIsATh ypaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTEIBHON peaKIuu
HOJIFOPUTMY pa3bopa OKUCJIUTESbHO-BOCCTAHOBUTEIbHOM
peakIuu.

Hcnosb30BaTh NpH BbINOJHEHHUH YYeOHbIX 3alaHUH TEKCThI yue6HUKa [1ocIe

CTPYKTYPUPOBaHUS MaTepHaJia, CIpaBOYHble MaTepHabl (IePUOAUIECKYIO
CUCTEMY XUMHUUYeCKHUX 371eMeHTOB /l. . MeH/jes1eeBa, TabJIMIy paCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUH U cosiel B BOZie, 3JIEKTPOXUMUUYECKHUH psifi HAapsDKEHUH
MeTaJJoB).

MpumepHble Tembl, OcHoBHOE
pacKpbiBalow e faHHbIA cogeprkaHue
paspennporpammbil,

U KOZINYeCTBO 4acos,
0oTBOAMMOEHAa UX usydyeHume

OcHOBHble BUAbI
AeATeNbHOCTU
obyuarowmxca




IloBTOpEHnue u
yr1y6/eHre 3SHaHUH
OCHOBHBIX pa3/iesioB
Kypca 8 kiacca

(54

[lepuoguyeckuii 3akoH. [lepuosnyeckas cucreMa XMUMHUYECKUX
aseMeHTOB /I. . MeHziesieeBa. CTpoeHre aTOMOB.
3aKOHOMEPHOCTHB U3MEHEHNH CBOMCTB XMMHUYECKUX 3JIEMEHTOB
NepBbIX TPEX IEPUO/0B, KaJINs, KaJbLUA U UX

CoeJIMHEHUH B COOTBETCTBUHU C N0JIOXKEHHEM

3JIeMEHTOB BIIEPUOJUYECKOH CUCTEME U CTPOEHUEM UX

ATOMOB.

Knaccudukanus 1 HOMeHKJIaTypa HeOpraHUYeCKUX BeLeCTB
(MexxzyHapoAHast ¥ TpUBHUAJIbHAsA). XUMHUYeCKHe CBOHCTBA
BellleCTB, OTHOCALIUXCSA K Pa3/IMYHBIM KJIacCaM HeOpraHWYeCKUX
coeJiJMHEHUH, UX reHeTHu4ecKas CBSI3b HeOpraHU4eCcKHX BelleCTB.
CTpoeHue BelecTBa: BUJbl XUMHUY€CKOU CBA3U U TUIIbI
KPHUCTA/VIMYECKUX PELIETOK. 3as8ucumocms ceolicms seujecmea om
UXCMpOEHUS.

JleMoHCTpanum

Mopesn KpUCTAIINYECKUX PEIETOK HEOPraHUYeCKUX BEIEeCTB.

2. KopoTkonepuoHas U AJUHHONIEPUOJHAS
dopmbilleproauvyeckoi CUCTEMbI XUMHUUECKUX
aneMmeHTOB /[I. U. MeH1esieeBa

XapaKTepH30BaTb XUMHUYeCKHe 3J1eMeHTHI NTepBbIX TPEX epHUO/I0B, Kalus
Y KaJIbLI¥A 110 UX NoJIoKeHUIo B [lepuogudeckoii cucteme /1. K.
MeHnpeneeBa conopoi Ha aJITOPUTM.

KnaccudunupoBaTh ¥ Ha3bIBaTb HEOPraHUYECKHE BellleCTBA U3yYeHHBIX
KJIaCCOB C OTIOPOM Ha cXeMy, TabJ/IMIly pacCTBOPHUMOCTH.

OnuceIBaTh 061 Me XMMUYECKHe CBOMCTBA BEIeCTB Pa3IMYHbIX
KJIaCCOB,NTOATBEPXAATh CBOMCTBA IPUMePaMH MOJIEKYJIIPHBIX
ypaBHEHUH XMMHYeCKHX peaKLUi ¢ 0NOpOoH Ha cXeMy.

OnpezenaTb BUA XUMUYECKOH CBA3H U THUI KPUCTALINIECKON
pelIéTKUBeIeCTBa C OIOPOH Ha CXeMy.

[IporHo3upoBaTh CBOWCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHUS
nocJjienpe/BapuTeJbHOro pasbopa.

BeicTparBaTbh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
rHopMalHIo U3 yieOHUKA U CIPAaBOYHbIX MaTEPHAJIOB, TPAMOTHO
HCI0J1b30BaTh U3y4YeHHbIN NOHATUMHEBIN annapaT Kypca XUMHU.

HWcnosib30BaTh NpH BHINOJHEHUH Y4eOHBIX 3alaHUH U B IIpoliecce
HCC/lel0BaTe/IbCKOM 1esITeIbHOCTH HayYHO-MONMYJISPHYIO IUTEPATypy
XUMHUYECKOI0 CO/lepKaHusl, CIPaBOYHbIE MaTepHaJIbl, PeCypChl
HuTepHeTa
1o/ pyKOBOJICTBOM I1eJiarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKHX
peaknmii(4 4)

Knaccudukanusa XMMUYECKUX peaKL UK 110 pa3JInYHbIM
NpU3HaKaM (110 YMCJIy U COCTABY Y4aCTBYIOLIUX B peaKIUU
BELLECTB, N0

mensi080My 3pgpekmy, no usmeHeHuro cmeneHell OKUCAEHUS
XUMUYECKUX 3/1eMEHIM08, N0 06pamuMocmu, no yuacmuio
Kamaauzamopa).

IK30- U 3HOOMepMUYecKue peakyuu, mepMoxumuyeckue
ypasHeHus.. [loHsmue o ckopocmu xumuveckoli peakyuu. [lonsmue
0 20MO2EeHHbIXU 2emepo2eHHbIX peakyusix. [lonsmue 06
06pamuMbuix

U HeobpaMuUMbIX XUMUYECKUX peakyusix. [lonsimue o
XumuyeckompasHosecuu. Pakmopbl, sausOUUe HA CKOPOCMb
XuMuyeckoll peakyuu U NO0MHceHUe XUMUYECKO20 PABHOBECUS.
OKHC/IUTENbHO-BOCCTAHOBUTEJIbHbBIE PEAKIIUH
(31EKTPOHHBINGAIAHC OKHUCIUTENBHO-BOCCTAHOBUTENbHON
peakiuu).

JleMoHCTpanum
1. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peaKIMU OT
Pa3INYHBIXHAKTOPOB.

2. Bo3zelicTBue KaTaJu3aTopa Ha CKOPOCTb XMMHUY€eCKOU peaKL U,

3. [IpuMepbl HEOGPATUMBIX U 06PATUMbIX pEaKLIUH.
4. CMelleHYe paBHOBECUSI XUMHUUYECKOU peaKIuHu.

Bwvruucaenus
— KOJIMYeCTBa BelllecTBa, 06'bEMa U MacChl peareHToB WU

PackpbIBaTb CMBICJ U3y4yaeMbIX NOHATHUH U IPUMEHATb 3TH NOHATHSA
MPUONHUCAHUU CBOMCTB BELeCTB U UX NPeBpalleHHH.

KnaccudunupoBaTh XMMHYeCKHE peaKIMH [10 Pa3/IMYHbIM TPU3HAKaM.

YcTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XMMHUYECKOHM peaKLiMU OT
Pa3IMYHbIXAKTOPOB MO/ PYKOBOACTBOM YUUTEJIS.

[IporHo3upoBaTh BO3MOXHOCTH MPOTEKAHUS XUMHYECKUX
npeBpalieHUH Bpa3JUYHbIX YCIOBUSIX N0C/e NpeBapUTETbHON
paGoTHL.

Onpeze/siTh OKUCJIUTENb U BOCCTAHOBUTEJb B

OBP.CocTaBaATh 3/1eKTPOHHBIN 6aJIaHC peaKIUH.

[Ipou3BOAUTE BEIYMCIEHUS 110 XUMUYECKUM YPAaBHEHUSM I10 aITOPUTMY.

BeIcTparBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
rHopMalIo U3 yIeOHUKA U CIIPABOYHbIX MAaTEPHAJIOB, TPAMOTHO
KCII0/Ib30BaTh U3y4eHHbIN NOHATUIHBIN alllapaT Kypca XUMUHU
nocJienpe/BapuTeJbHOI0 CTPYKTYPUPOBaHUsI MaTepHaia.

HWcnosib30BaTh NpH BHIIOJHEHUH YYeOHbIX 3aZJlaHUH U B IIporiecce

UCCJIe/I0BAaTEbCKOH ZIeITeIbHOCTH HAayYHO-NOMYJ/ISIPHYIO JIMTEPATYPY
XMUMUYECKOr0 CoZiepKaHusl, ClIPaBOYHbIE MaTepHasbl, pecypchl UHTepHeTa
H0CJIe KOHCY/IBTALMH C [TeJarOrOM.




MPOAYKTOB 10 YPaBHEHUAM XMMHYECKUX peaKLUH




Tema 2.
JJIeKTpoIMTHYeCKas
AUCCOIMALIUA.
XuMu4YecKHe peakum B
pacTBopax

(84)

Teopus 3JIeKTPOJUTHYECKOHN JUCCOLUALUU. DIEKTPOIUTDI
W HesJeKTpoJuTbl. KaTHhoHBl, aHUOHBL  MexaHu3m
duccoyuayuu sewecma ¢ pasAUYHbIMU BUOAMU XUMUYECKOL
cesa3u. Cmenenb Oduccoyuayuu. CHIbHBIE M cJaOble
3JIEKTPOJIUTHL.

Peakiiuy HOHHOTrO 06MeEHa, YC/I0BUSA UX TPOTEKaHMUS.
HoHHbleypaBHEHUS peaKLUi.

XHUMH4YecKre CBOHMCTBa KHUCJIOT, OCHOBaHHUU U COJIEH B

CBeTe Ipe/iCTaBJeHUH 06 3JIEKTPOUTHIECKOHN
auccouranuu. CpegapactBopa. [lonaTue o rufposuse
coJied.

KayecTBeHHbIe peaKLIUM Ha KATUOHBI

Y aHUOHBI : XJIOPU/-, GPOMU/, HO3UJ-, CybdaT-, KAPOOHAT-,
cunMkaT-pocdaT- aHUOHBI, TUAPOKCU/-UOHBI KATHOHBI
aMMOHMSsI,MarHus, KaJbLiys, aJJIOMUHHUS, XKeJle3a 2+, 3+ , [UHKa,
MPUCYTCTBYIOLHE B BOAHBIX pACTBOPAX..

JleMoOHCTpauuu

JJyleKTpUYecKas IPOBOAUMOCTb PACTBOPOB BelLleCTB;
JBMKEHUEHOHOB B 3JIEKTPUYECKOM I10JI€e.

OnbITH], WIIKOCTPUPYIOILME IPU3HAKU IPOTEKaHUA
peakuuiMOHHOro 06 MeHa.

OnbIThI O ONpeJieIeHHI0 Cpeibl B pacTBOpax cosiel (xaopuja
HaTpus, Kap6oHaTa HATPHs, XJIOPHA [[UHKA).

JlabopaTopHble U

NpaKTU4ecKuepa6oThl

JlabopamopHblil onbim:

Ne8Peaknuu HOHHOTO 06MeHa B pacTBOpax
3JIeKTpoIuTOB:cyabdaTa Meau(Il)

Y 1[€J109H, KapOoHaTa HATPUS U COJITHOU KHUCJIOTBI, peaKIius
HeUTpanu3aluuu Mexy T pOKCU0M Kalud U COJITHON
KHCJIOTOM.

Ne9. KayecTBeHHble peakumMm Ha MOHbI B pacTBOpe.

IIpakmuyeckas paboma:
Ne 1. PemieHue skcriepruMeHTa/IbHBIX 33/]a4 110 TEME.

Buruucaenus
— I10 YPABHEHUAM XUMHWYECKUX peaKLU/Iﬁ

PackpbIBaThb CMbICJI H3y4YaeMbIX IOHATHH, @ TAKXKE CMbICJI TEOPUH
3JIEKTPOJIUTUYECKOH IUCCOLIMALIMHU C OTIOPOM HA CXEMBI.

O6BbACHATD IPUYUHBI 3JIEKTPONPOBO/-

HOCTH BOJIHBIX PaCTBOPOB C IIOMOLIbIO TTejiarora.

CocTaBJIATh ypaBHEHUS JUCCOLMALMU KUCIIOT, LileJIOUed U COJIEH,
HOJIHbIEW COKPALLEHHbIE HOHHbIE yPABHEHUS] XUMHUYECKUX PeaKI1i
HMOHHOTO
obMeHa.

[1J1aHUPOBATh U OCYLIECTBJSATh HAa NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
HPOBOJUTb HAOJIIOAEHHUS, [IeJIaTh BbIBOAbI 110 PE3YJIbTaTaM
3KCIEPUMEHTANOC/e IPeBAPUTENbHOU pabOoThI.

CrneoBaTh NpaBUaM 6e30MacHON paboThI B 1IaO0OPaTOPUU MPU
HCI0JIb30BaHUHM XUMUYECKOH NOCY bl U 060pyZ0BaHHUS O],
KOHTpoJIeMIle/jarora.

[IpoM3BOAUTD BEIYUCIEHHUS 10 XUMUYECKHUM YPaBHEHHUSM.

BricTpauBaTh pa3BépHYThbIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH
HauHPOpMaLHIo U3 yyeOHHUKA U CIIPAaBOYHbBIX MaTepHaJloB, TPAaMOTHO
HCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN anmnapaTt Kypca XUMHHU
HocJ/IenpeiBapUTEe/bHOTO CTPYKTYPUPOBAHUs MaTepHala.

Hcnonb30BaTh NpHU BBINOJIHEHUH yUeOGHBIX 3a/JaHUH U B IIpoliecce
HCCJIe0BaTebCKOH JlesITeJIbHOCTH Hay4YHO-TIONMYJIIPHYIO JIUTEPATYpy
XUMHUYECKOT0 COZiepKaHusl, CIPaBOYHbIe MaTepHaJIbl, PECyPChI
WHTepHeTanocse KOHCY/IbTAlMH C [1€JarOroM.







Tema 3. O6mas
XapaKTepuCTUKa
XMMUYECKUXI1€eMEHTOB
VIIA-rpynnsl.

lasioreHsl

(44)

O6111aa XxapaKTepUCTHKA rajoreHoB. 0co6eHHOCTH
CTPOEHUAATOMOB ITUX 3IEMEHTOB, XapaKTepHbIe /IS HUX
cTeneHu

okucenus. CTpoeHre U pusnMvecKre CBOHCTBA MPOCTHIX
BellleCTB — rajoreHoB. XMMUYeCKHeE CBOMCTBa Ha IpUMepe
xJI0pa(B3auMoJieCTBYE C MeTa/l/IaMH, HeMeTa/UIaMU
(BOmOPOAOM U KUCIOPOZOM), Ujes1ouamu). XJa0poBOJOPOA,.
CoJisiHast KMCJI0Ta, XUMUYECKUE CBOUCTBA, NO1yYeHUe,
npuMeHeHHe. KauecTBeHHbIE

peakIuy Ha rajoreHu/i-uoHsl. Jeticmaue x/10pa u x10posodopoda
HAOp2aHU3M 4esn08eKa. BaxkHeHIIMe XJIOpU/Ibl U UX HAX0XK/JEHHUE B
npUpoJe.

JleMOHCTpanumu
BldﬂeOMaTepI/IaJIbl: rajJioreHbl U UX COeJUHEHH .
06pa3sibl XJI0PU/IOB.

JlabopaTopHbIe M NPAaKTU4YeCKUE paGoThbl
Jla6opamopHuliii oneim:

Pacno3HaBaHMe XJI0PH/I-MOHOB.

[Ipakmuyeckas paboma:

Ne 2. [TosiydeHue CONSTHON KUCIOThI, U3yYeHUEe eé CBOWCTB.

BwruucaeHus
110 YpaBHEHHUSIM XUMHUY€ECKHUX PEAKIUH.

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U
MXCOeJMHEHUH B IpeJiesiaX MaJlbIX IEPUOZOB U [JIABHBIX TOATPYIIII
[leprouuecKor CHCTEMbl XUMUYECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C UCII0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTh ¢U3NYECKUE U XUMHYECKHe CBOMCTBA NPOCTHIX BELeCTB
rajioreHoB (Ha HpUMepe XJIopa) U CJI0XKHBIX BellleCTB (XJI0POBOJ0POJa,
XJIOpHJIa HATPHsl), CIOCOGBI UX MOJyYyeH s, IpUMeHeH e U 3HaueHue B
HIPUPOJEe U XKU3HU YeJI0BeKa N0C/Ie CTPYKTYPUPOBAHUsS MaTepHraa.

Omnpezie/isiTh rajloreHU/-HOHBI B PACTBOPE C UCIO/Ib30BaHUEM
Ta6/1nLbl"XapaKTepHble peaKIMKU Ha aHUOHBI".

[11aHUPOBATH U OCYIIECTBJIATh Ha NPAKTHUKE XMMHYEeCKHe SKCIIEPUMEHTBI,
HPOBOJUTH HAGJIIOJIEHNS, [leJIaTh BBIBOJbI [0 Pe3y/IbTaTaM
3KCIepUMeHTarnoc/e npeJBapruTeabHON paboThI.

Tema 4. O6mas
XapaKTepHuCTHKa
XUMUYECKMX  3JIeMEeHTOB
VIA-rpynnel. Cepa u eé
coeauHeHus (5 4)

06111as XapaKTepUCTHKa 31eMeHTOB VIA-rpynnbl. Oco6eHHOCTU
CTPOEeHUsI aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe JIJIsI HUX
cTeneHUoKHcaeHus1. CTpoeHre U GU3UYeCKre CBOMCTBA MPOCTBIX
BelLleCTB — KHUCJI0pPO/ia U CepBhl.

AnnotrponHble MoguUKALMY KUCJIOPOAA U cepbl. XUMUYeCKHe
CBOMCTBA cepbl. B3auMoelicTBUe c HeMeTaJlJlaMH -

BOZIOPO/IOM MKHCJIOPOJIOM, MeTa/lJIaMH,

KOHLIEHTPUPOBaHHBIMH a30THOH U

cepHo# kucjaoTaMu. CepoBofOpoJ, cTpoeHue, U3nyecKre

O6BACHATD 0611IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOKCTB 3JIEMEHTOB
VIA-rpynnsl 4 ux coeJUHEHUHN
C y4ETOM CTPOEHHsI UX aTOMOB C ONopoy Ha cxeMy "H3MeHeHue
paZiuycoB BOOArpynnax".

XapaKTepH30BaTh pU3HUeCKUe
Y XMMHUYeCKHe CBOMCTBa NPOCTOTO BellleCTBa Cephl U eé coeAUHeHU I
(cepoBozOpOZia, OKCHU/IOB CEPBI, CEPHOM KUCIOTHI, CY/b(AaTOB), CIOCOOBI UX




Y XUMHUYeCKHe CBOWCTBA (KUC/IOTHBIE U
BOCCTAHOBUTeJIbHbIE). OKCUABI Cepbl KaK NpeCTaBUTEN
KHUCJIOTHBIX OKCUZI0B. CepHasAKUCI0Ta, GU3NYecKUe U
XHMMHYecKHe cBo¥cTBa (06IHe KaK NpeJCcTaBUTeJIs Kaacca
KUCJIOT U cneyuguyeckue), npuMeHeHue.CepHUCTasA KUCJIOTA.
Xumuveckue peakyuu, 1excaujue 8 0CHO8e NPOMbIUIEHHO20
cnocobano/iyveHust cepHoll Kuciomel. Annapamasl u
npomekaroujue 8 HUX npoyeccsl (Ha npumepe npouzsodcmaa
cepHoll Kuciomul).

Cosn cepHoﬁ KHCJIOThI, Ka4eCTBeHHad peaKlud Ha Cy]IbCl)aT-I/IOH.

Haxok/ieHue cepbl 1 eé coeJUHEHUH B IPpUpo/ie. Xumuveckoe
3azpsi3HeHue oKkpycaroujeli cpedbl COeOUHEHUSIMU Cepbl
(Kucsaomuuwiedoscdu, 3a2psi3HeHuUe 8030yXa U 8000EM08), cnocobbl
e20 hpedomapaujeHusl.

JleMOHCTpanumu

Kosunekuuu (BuzseoMmaTepuasbl): cepa v eé coeJUHEHUs.
OGyrsiMBaHUe caxapa HoJ AeHCTBUeM KOHIEHTPUPOBAHHOM
CEpHOUKUCIOTHL.

JlabopaTopHbIe M NPAaKTU4YeCKUe PaGoThbl

Jla6opamopHble onbimbi:

O6Hapy»xeHHe CyJbpaT-UOHOB.

B3anMopeiicTBre pa36aBaeHHON CepHOU KUCIOTHI C IUHKOM.
Buryucaenus

10 YpaBHEHHUAM XUMHUYECKUX peaK Ui

N0JIy4eHHs, IPUMeHeHHe Y 3HaYeHHe B IPUPO/Ie U )KU3HU
YyeJIOBEKa CONOPOH HA CXeMY U IJIaH.

OnpefensaTb Halu4YHe CyJbGaT-UOHOB B PACTBODE.

O6BACHATD CYLIHOCTb 3KOJIOIMYECKUX NTP06JIeM, CBA3aHHBIX C
nepepaboTKOHCcOeJUHEHUH cepbl ITOC/Ie CTPYKTYPHUPOBaHHUsA MaTepuyaJa.

[I1aHMpOBaTh U OCYIIECTB/IATD HA IPAKTHKe XUMUYECKHe KCIIEPUMEHTBI,
NPOBOAUTb HAGJ/IIOZEHHS, [Ie1aTh BBIBOABI 10 Pe3y/IbTaTaM 3KCIEpUMEHTA.

CiieoBaTh NpaBuJaM 6e30MacHON PaboThl B 1a6OPATOPUHU IPU
HCIOJIb30BaHUH XUMUY€ECKOH MOCY/bI U 060PYA0BaHHUS 1O/
PYKOBOJICTBOMIIE/Arora.

[Ipou3BOAUTD BBIYMCIEHUS 10 XMMUYECKUM YPABHEHUSM 110 aJITOPUTMY.

HWcnosib30BaTh MPHU BbINOJHEHUH YY€0HbBIX 33JJaHUH TEKCThI yUeOHUKA,
crnpaBoyHble MaTepHasbl ([leprosnYecKyo CUCTEMY XUMHUYECKUX
asiemeHTOB /I. U. MeHies1eeBa, TabIM1y PaCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJIE, 3/IeKTPOXUMHUYECKUH Psf,
HalnpsHKeHUMMeTasl0B).

HWcnosib30BaTh NpHU BLIIIOJIHEHUH yUebOHbIX 33/laHUH U B ITpoliecce
HCCJIeloBaTeNbCKOM [1eITeIbHOCTH HayYHO-NIONYJISPHYIO INTEPATYPY
XHUMUYECKOI0 COZiepXKaHMsl, CIpaBOYHbIE MaTepHasbl, pecypcbl UHTepHeTa
nocJjie KOHCy/IbTalluY C Iefarorom




Tema 5. O6mas
XapaKTepHCTHKa
XUMHUYECKUXI/IEMEHTOB
VA-rpynnsl. A3oTt, pocdop u
HX COeMHEeHM

(74

O06wuas xapaKTepucTHKa 3/1eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUsI AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe JIJIsI HUX
CTeNeHUOKHCIEHUS.

A3oT, pactipocTpaHeHHe B Ipupoje, pusnyeckre U XUMUYECKe
cBolicTBa. KpyroBopor a3ora B npupoze.

AmMuak, ero ¢prsnvecKre U XMMUYeCKHe CBOMCTBA, MOJIyYeHHe U
npuMeHeHue. Coii aMMOHMUS, UX pU3NYecKre U XUMHUYeCcKHe
CBOMCTBa, NnpuMeHeHMe. KauecTBeHHas peakIjust Ha HOHbI
aMMOHHs.A30THasI KUCJIOTA, eé pU3niecKre U XUMHUYeCKHe
cBOMCTBA (0611Me KaK IpeACTaBUTeIs KJlacca KUC/IOT U
cneyuguyeckue). Asomucmas kuciaoma. Hcnonv3osanue
HUMpamoas u co/eti AMMOHUS 8 KaYecmee MUHepaabHbIX
y0o6peHull.

XuMHUUyecKoe 3arpsi3HeHHe OKpYKalolel cpesibl COeAUHEHUSIMHU
a30Ta (KUC/IO0THBIE A0/ M, 3arpsi3HEHME BO3/yXa, HOYBbI U
BOZI0EMOB).

docdop, arrompontwvie modugukayuu gocgopa,

¢dusnYecKre UXUMHYeCKHe CBOHCTBA.

Oxkcup docdopa(V) u pochopHas kucaora, pusnyeckue u
XUMHUYeCKHe CBOMCTBa, noyyeHue. KauecmeenHas peakyus
Hagocgam-uoHbL.

Hcnosb3oeaHue ghocghamos e kauecmeae MUHepa/IbHLIX yA06peHul.
3arpsisHeHHe NPUPOAHBIX BOJJ0EMOB pocdhaTamu.

JleMoHCcTpanum

Kosnekuuu: ochop u ux coejuHeHus.

B3sanmopelicTBUe KOHIEHTPUPOBAHHOM a30THOM KUCJ/IOTHI C
Me/Iblo.

JlaGopaTopHbIe M NPAaKTU4YeCKUEe paGoThbl
JlabopamopHble onbimboi:
B3anMogpeicTBHe colelt aMMOHUS C IEN0YbIO.
O3HakoMJIeHHE C 06pa31aMH a30THBIX U $OCHOPHBIX
yA06peHHi.
IIpakmuueckas paboma:
Ne 10. [TonyyeHne aMMHuaka, U3y4eHHe ero CBONCTB.

Bwvruucaenus
110 YpaBHEHHUSIM XUMHUYECKHUX peaKui

O6BbACHATD 06111Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3/IeMEHTOB
VA-rpynnsl ¥ UX cOeJUHEHUH C y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb GU3MYECKHe M XHMHYEeCKHe CBOMCTBA MHPOCTBIX
BellecTB a30Ta U ¢ocdopa M HX coejMHEHHUH (aMMHaKa, coJiei
aMMOHHsI, a30THOM KHCJIOTBI, HHUTPATOB, okcuga ¢ocdopa(V) wu
docdhopHOI KUCTOTHI,
docdaToB), cnocobbl HUX MOJy4YeHHUs], NMPUMeHeHHe K 3HayeHUe B
NPUPO/IeH )KU3HH YeJIOBEKA C HCIO0b30BAaHUEM CXEMBI.

Onpefie1sITh MOHBI aMMOHHUS U docdaT-HOHBI B pacTBOpe €
HCI0/Ib30BaHUEMTab.1uIbl "XapaKTepHble peaKllud Ha KaTHOHBI U
aHUOHBI".

O6BACHATD CYLIHOCTb 3KOJIOIMYECKUX ITP06JIeM, CBA3aHHBIX C
Hax0XJeHUEMCOeJUHEHNH a30Ta U pocdopa B OKpyKarllel cpefe.

[l1aHUPOBATh U OCYLIECTBJSATD Ha MPAKTUKE XUMUYECKUE IKCIEPUMEHTHI,
NPOBOJUTH HAOJIIOIEHHUS], [Ie/IaTh BbIBO/BI 10 PE3YJIbTaTaM 3KCIIEPUMEHTA.

CrnenoBaThb paBUJIaM 6e30MacHOM paboThI B 1a60paTOPUH IPU
HCI0JIb30BAaHUHU XUMUYECKOH MOCYbl U 060py0BaHUs.

[Ipou3BOAUTD BBIYUCIEHHUS 10 XUMUYECKUM YPABHEHHUSM.

Hcnosnb30BaTh NpU BbINOJHEHUH Y4e6HbIX 33/laHUN TEKCTHI
y4e6HUKa,CIpaBOYHble MaTepHasbl (IepUOAUYECKYI0 CHCTEMY
XUMHUYeCKuX 371eMeHTOB /l. U. MeHies1eeBa, TaGIULy
pPacTBOPUMOCTH KHUCJIOT,

OCHOBaHUH U coJiel B BOJIE, 3JIeKTPOXUMHUYECKUH Psif,
HanpsHKeHUMMeTalJI0B).
Hcnosnb30BaTh NpU BINOJTHEHUH YUe6HBIX 33/JaHUH U B IIpoliecce

UCCJIe/I0BATEbCKOM JIeITeIbHOCTH HayYHO-NOMYJ/ISIPHYIO JIMTEPATYPY
XMUMUYECKOI'0 COZlepKaHMs, CIpaBOYHbIe MaTepHasbl, pecypcel UHTepHeTa
1ocJie KOHCY/IbTAllMY C IelaroroM

Tema 6. O61mas
XapakKTepuc- THKA
XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yiepoa u KpeMHUH U MX

Yriepop, ansoTponHble MogUUKaALMY IpaduT,
asMas.B3auMopselicTBre ¢ MeTal1aMHy,

HeMeTa/lIaMHy,

KOHIIEeHTPUPOBAaHHBIMU a30THOH U CEPHOM KUCJIOTaMH,
pacnpocTpaHeHHe B Ipupoje, prusnyeckue

O6BACHATD 061111e 3aKOHOMEPHOCTH B U3MEeHEeHUH CBOUCTB 3J1eMEeHTOB
IVA-rpynmnsl 4 UX coeiUHEHUH C Y4€TOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh $pU3NYECKHE U XUMHUYECKHe CBOMCTBA MMPOCTHIX
Bell[eCTBYIJIEpO/ia M KPEMHHUS U UX COeAMHEHNH (OKCHU/I0B YIJIEPO/a,
yTroJIbHOM




XHUMHU4YEeCKHe




coe/MHeHus
(84)

cBo¥icTBa. Afcopbuusa. KpyroBopoT yrziepo/a B npupoge.
Oxcuabl yriepoja, ux pusndeckre U XMMUYeCKHe CBOMCTBA,
UXJIeHCTBUE HA )KUBbIE OPraHU3MbI, IOJIy4YeHHe U
NpUMeHEeHHe.

IJkos102ueckue npobsiembl, C8s13aHHble ¢ okcudom yaaepoda(lV);

2unomesa 2/106a/1bH020 NOMenJeHuUs1 KAUMAama; NnapHUKogbslll
agppexm.

YroJibHasi KHCJIOTA U €€ COJIH, X QU3UUeCKHUe U XUMHUYeCKHe
CBOWCTBA, MOJIyYyeHHe U TpuMeHeHHe. KauecTBeHHas peakius
HaKap6OHAT-HOHbL

IepsoHauaibHble NOHAMUS 06 Op2AHUYECKUX 8eljecmaax Kax o
coeduHeHUsIX y21epoda: 0CO6eHHOCMU COCMAaga U CMpoeHUsl.
ToHsimue o0 6uo/102u4ecKU 8aXCHbBIX 8EUECMBAX: HCUPAX,
beskax,yanesodax. MamepuasibHoe eQUHCMBO OP2AHUYECKUX

u

Heop2aHU4ecKux coeduHeHUul.

Kpemnuii, ezo ¢usuyeckue u xumuveckue ceolicmea (Ha
npumepe g3aumodelicmeusi ¢ Memaanamu U Hememasanamu),
nosyueHue unpumeHeHue 8 3J1eKmpoHuUKe.

CoeduHeHus1 kpemHUs1 8 npupode. O6ujue npedcmas.ieHus 06
okcude kpemuusi(1V) u kpemHuesoli kucaome. Cuaukamol, ux
UCN0/16308aHUE 8 6blMY, MeQUYUHE, NPOMbIULIEHHOCMU.
BasicHeliwiue cmpoumeibHbleMamepuasibsl: KepamMuKa, Cmek/o,
yemeHm, 6emoH, Hce/1e306emoH.

IIpo6aembl 6€30NACHO20 UCNOAb308AHUS
CMPOUMEAbHLIXMAMEPUAI08 8 NOBCEJHEBHOL HCUZHU.

JleMOHCTpauuu
Mopgeu KpUCTaINYeCKUX PelléTOK aaMasa, rpaduTa,
MoJleKyJIbIdy/LIepeHa.

Ancopbuus pacTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM YIJIEM.

[IpoTtuBoras.

BupeomMarepuasibl: cuIMKaTHas
NpOMBILITEHHOCTb. Mogeiu MoseKy
OpraHHYecKHX BelleCTB.

JlabopaTopHble U NpaKTU4YecKue paGoThbl
JlabopamopHulil onbim:

KauecTBeHHas peakIjusi Ha KapGOHAT-HMOH.
IIpakmuueckue pabomvl:

Ne 11. [Tosry4eHue yIaieKHUCIOro ra3a U U3y4eHHe ero
cBoiicTB.KauecTBeHHas peaknys Ha KApOOHAT-HUOH.
Ne 12. Pemienue sKcriepyMeHTaJIbHBIX 33124 [10 TeMe
«HemeTasibl».

BoruucaeHus

KHCJIOTBI, Kap6OHATOB, OKCH/A KPEMHUSA, KDEMHUEBOH KHUCJIOTHI,
CUJIMKATOB), CNIOCOOBI UX NOJIy4yeHHs], IPUMeHeH e U 3HaYeHHe B
HNPUPOJIEN XKU3HU YeJIOBeKa.
OnpenensTb KapOoOHAT- U
CUJIMKAT-UOHBI B PaCTBODE.
OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBA3aHHBIX C
HaX0X/leHHeMYTJIEKHCJIOro ra3a B OKpy»amlieil cpefe.
WnnocTpupoBaTh B3aUMOCBSA3b HEOPTAaHUYECKUX COeJUHEHUH yTriepoja
HMOpraHUYeCKUX BeleCTB M0/ pyKOBOJCTBOM yYHUTEJIA.
[InaHupoBaTh M OCYLIECTBJATb HA  NPAKTHUKE  XUMHYECKHe
9KCIIEpUMEHTD], INPOBOJUTb HAOJIO/EHUs, JeJaTb BBIBOJBl MO
pes3y/bTaTaM 3KCepUMeHTaIoc/1e Ipe/iBapuTebHOM paboThl.
CiefoBaTh NpaBU/IaM 6e30macHON paboThI B J1JabOpaToOpUU
NPHUHCIO0Jb30BAHUHU XUMHUYECKOH NOCY bl U 060pyA0BaHHUs.
Hcnosib30BaTh NpHY BBINOJHEHUH yYeOHbIX 33/JaHUH TEKCTHI
y4ebHMKa,ClIpaBoYHbIe MaTepHassl ([lepuogudeckyro cuctemMy
XUMUYecKUx 371eMeHTOB /I. U. MeHpeieeBa, Tabuiy
pPacTBOPHUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJE, 3JIeKTPOXUMHUYECKUH P,
Hanps»KeHUHMeTaJJIOB) MOCJ/Ie KOHCYJIbTALUH C I1eAarorom.
Hcnosib30BaTh NpY BINOJHEHUH Y4eOHBIX 3aZlaHUH U B IIpoliecce
HCCJIe/l0BaTebCKOH JlesTeJIbHOCTH Hay4YHO-TIONMYJISIPHYIO JIUTEPATYpPy
XUMHUYECKOT0 COZieprKaHusl, CIPaBOYHbIe MaTepHaJIbl, PeCypChl
WHTepHeTanoc/se KOHCY/IbTAlMH C [1€JaroroM.




10 ypaBHEHHUSIM XUMHUYECKUX PeaKIUH, eCiv OJ1H U3
peareHTOB/IaH B BH/ie BOAHOI0 PacTBOPa C U3BECTHOM
MacCOBOH Jj0JIeH.







Tema 7. O61He
CBOIiCTBaMeTa/UIOB
(44)

O61m1aa XxapaKTepUCTHKA XHUMHUYEeCKHX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBAHUU UX nosioxkeHus B [lepuoaunyeckoii cucreme
XUMHYecKuxaneMeHTOB /I. . MeHie/ieeBa U CTPOEHHS aTOMOB.
CTpoeHue MeTaJ10B. MeTa/lin4ecKasi CBA3b U MeTa/UIMYecKas
KpHUCTa//InYecKas peléTka. JJeKTPOXUMUYEeCKUH psjL
HallpsbKeHUH MeTaln0B. PU3nyeckue U XMMHUYecKue

CBOMCTBa MeTaJLJI0B. 06wue cnocobbl NoAy4YeHUs Mema-08.
TloHsimue o Koppo3uu MemaJ/108 U 0CHO8Hble CNOCO6bI 3aujUmbl
om Koppo3suu.Cnaasbwl (cmasv, vy2yH, dropastoMuHull, 6poH3a),

UX npuMeHeHue 86blmy U NPOMbIULIEHHOCMU.

JleMOHCTpanumn

0O3HaKoMJIeHHE C 06pa3LaMH METAJJIOB U CILJIaBOB,
MXPU3NYECKUMU CBOMCTBAMM.

Mojen KpUCTAIMYECKUX PEIETOK
MeTaJJI0B.BuieoMaTepurasibl: KOppo3us
MeTaJLJIOB.

JlabopaTopHbIe M NPAaKTU4YeCKUE paGoThbl
Jla6opamopHble onbimbi:

O3nakoMJIeHHe € 06pa3LaMH CILJIABOB METAJLJIOB.
3aBHUCHMOCTb CKOPOCTH PeaKLUK MeTasla C KHCIO0TOH OT
HPUPOJbIMETAIIIA.

Buryucaenus
— M0 YpaBHEHHUSAM XMMHUYECKUX PeaKIuH, ecaiu 00uH u3
peazeHmogcodepicum npumecu

PackpbIBaThb CMBICJ U3y4aeMbIX NOHATHUH U IPUMEHATb 3TH NOHATHSA
MPHUONHUCAHUU CBOMCTB BELeCTB U UX NPeBpallleHHUH.

OGBACHATD 00611[e 3AKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
3/IeMeHTOB-MeTaJ/JIOB U UX COeJJUHEHUH ¢ y4ETOM CTPOEHUs UX
aTOMOB.

XapakTepusoBaTb CTPOEHME MeTAJLJIOB, 061Me GU3ndecKre U XUMUYeCcKHe
CBOMCTBA METAJLJIOB.

XapaKTepHu30BaTh 06IIHME CIOCOOBI OTYYEHUS] METAJJIOB IOC/Ie
CTPYKTYPHUPOBaHUsA MaTepuaJa.

CiieioBaTh MpaBUJaM 6€30MacHOM paboThl B 1a60OpaTOPUHU
MPUUCIO0/Ib30BaHUN XUMHUECKOH NOCYAbI M 060pyJ0BaHMUS.

[Ipou3BOAUTE BBIYMC/IEHUSA 10 XHMUYECKUM yPaBHEHUSIM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCTHI
yueb6HUKa,cipaBo4YHble MaTepHabl (I[leprogudeckyto cucteMy
XUMHUYeCcKuX 371eMeHTOB /l. U. MeHies1eeBa, TabIuLy
pacTBOPHUMOCTH KHUCJIOT,

OCHOBAHUH U CoJIed B BOJE, 3/1EKTPOXUMUYECKUN PSS
HalpsKeHUHMeTaslJIoB).

Hcnonb3o0BaTh NpU BINOJIHEHUH Y4eOHBIX 3a/JaHUH U B IIpoliecce
HCC/lel0BaTe/IbCKOM 1esITeIbHOCTH HayYHO-MONYJISPHYIO IUTEPATypy
XUMHUYECKOI'0 COZlepXKaHHsl, CIPaBOYHble MaTepHaJIbl, PeCypCEI
WHTepHeTanoc/e npeABapuTeIbHON KOHCY/IBTALMH C 1€aroroM




Tema 8. BaxxHeiiue
MeTaJl/Ibl U X COeAUHEeHM S
(164)

lllesounble Metayubl. [losnoxxenue B Ilepuoguyeckoin
CUCTeMe XUMHUYeCKux 3jieMeHTOB [I. WU. MeHngesneesa,
cTpoeHue aToMoB.HaxoxzieH1e B pupoze.

dusnyeckre U XMMUYeCKHe CBOKCTBA (Ha MpUMepe HAaTpUs
Y Kanus). OKCUABI U TUAPOKCU/IBI HATPUS U KaJIUsl.
[IpruMeHeHMeleI0YHbIX META/JIOB U UX COeJUHEHUH.
[lle1oyHO3EMeE/IbHBIE MeTa/lJIbl MarHMi U KaJbLUH,
cTpoeHue aToMOB. [lonoxkeHue B [leproguyeckoit cucteme
XUMHYeCcKuxaseMeHToB /[l. 1. MeHesneeBa. HaxoxxaeHue B
npupoze.

duznyeckue U XUMHUYeCKUe CBOMCTBA. BaxkHelne coeuHeHUS

Kanblus (OKCUA, TUAPOKCH, COJTH). XKécmKkocmb 800bl U cnocobbl

eéycmpaHeHusl.

Amomunuil. [lonoxenue B [leproanyeckoi cicTeMe XUMHUYeCKUX

asieMeHTOB /I. . MeHzenieeBa, cTpoeHre aToMa. HaxoxeHre B
npupoge. dusnyeckue U XUMUYeCcKUe cBOHCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUJIPOKCHUAA.

Keneso: cocTas, CBOMCTBA U OJyYeHHUE.

[Tonoxxenue BIlepuouyecKoil cucTteMe XUMUYECKUX
3JIEMEHTOB

/. . MeHpeneeBa, ctpoenue atoma. HaxoxaeHue B mpupoje.
dusnyeckre U XUMHUYECKHe CBOMCTBA. OKCUADBI, TUAPOKCH/BI U
conmxkene3a(ll)

u xenesa(Ill).

JleMOHCTpanumn

BsaumogelicTBUe HAaTPUs C BOJIOM.

OkpallMBaHUe JJaMEHW MOHAMU HaTpUs U
kanus.OkpaluBaHue NJlaMeHU HOHAMU

KasIbI[Us.

B3zauMopelcTBUEe OKCH/IA KaJlbliMs C BOJOH.
BuzseomaTepuasbl: ropeHUe XKejle3a B KHUCJI0PO/ie U XJIope.

JlaGopaTopHble ¥ IPaKTU4YeCKHe pa6boThl
Jla6opamopHble onbimbi:

O3HakoMJIeHHe ¢ 06pa3LaMH aJTllOMUHHUS U €ro
cn1aBoB.AMQoTepHbIe CBOMCTBA TUAPOKCU/A
AJIIOMUHMUS.

KauecTBeHHbIe peaKI[M{ Ha HOHBI JKeJie3a.
Ilpakmuyeckue pabomul:

Ne 13. PemieHue skciepruMeHTa/lbHbBIX 33/ja4 110 TeMe «MeTaJslibI».

Buruucaenus
110 YpaBHEHUAM XUMUYECKHUX peaKuHﬁ.

O6BACHATD 061Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
3J1eMEeHTOB-METAJIJIOB B IPYIIIAX U UX COeJUHEHUH € y4ETOM
CTPOEHHA UX aTOMOB.

XapaKTepu30BaTb GU3HYECKHE U XUMUYECKHE CBOMCTBA IIPOCTHIX BEleCTB
METaJJIOB U UX COeJUHEHUH (OKCH0B, FTHAPOKCH/IOB, COJIeH) C OIIOPOH Ha
CXeMy, CIOCOOBI UX ITOJIy4eHus], IPUMeHEeHHe U 3HaYeHUe B IPUPOJie U XKU3HU
YyeJslOBeKa.

PacrnosHaBaTh ¢ NOMOLIbIO KaYeCTBEHHbIX PeaKLUi HOHbI METAJIIOB
(MarHus,KajabLMs, aJIIOMUHUS, UHKA, XKeJse3a (2+), xkese3a (3+), Mmeau
(2+) c ucnonb3oBaHMeM TabIULbI "XapaKTepHble peaKIMy Ha KATHOHBI".

[I1aHMpOBaTh U OCYIIECTB/IATD HA IPAKTHKe XUMHUYECKHe KCIIEPUMEHTBI,
NPOBOAUTDb HAGJ/IIOZIeHHS], [leIaTh BBIBOABI 10 Pe3y/IbTaTaM 3KCIlepUMeHTa.

CrnesoBaThb NpaBUJIaM 6e€30MacHOM pa6boThI B JIaGOPaTOPUU TPU
HCI0JIb30BaHUH XUMHUYECKOU OCy/1bI ¥ 060pYA0BaHUs.

[Tpou3BOAUTD BbIYMUCIEHUS 10 XHMUYECKUM YPABHEHUSIM.

BbicTpanBaTh pa3BEPHYThiE HUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOU Ha
HHGbOpMalUIO0 U3 Y4eGHMKA U CIPABOYHbIX MAaTEPHAJIOB, TPAMOTHO
HCI0J1b30BaTh U3y4YeHHbIM NOHATUMHBIN annapaT Kypca XUMHU.

Hcnosib30BaTh NpY BbINTOJHEHUH yYeOHbBIX 3aZlaHHH U B TpoLiecce
HCCJIeloBaTeNbCKOH J1eITeIbHOCTH HayYHO-IIONYJ/IAPHYIO JIMTEPATYpy
XMMHY€ECKOT'0 COleprKaHHts, CIPaBOYHbIe MaTePHaIbl, PECYpPChl
WHTepHeTanoc/e npeBapyuTeJbHON KOHCYIbTALUH C IearoroM




Tema 9. BemecTBa
U MaTepUuasibl B
’KU3HH

yeJioBeKa

Hoevle Mmamepuasisl U mexHos102uu. Bewecmea umamepuasbl 8
nogcedHes8HOU HCU3HU Ye108eKd. Xumusi u 300[)081)6’. Be3zonacHoe
ucno/s1b308adHuUe sewecme U XumMuveckux peakuuﬁ 8 6b1my.

XapaKTepH3OBaTb POJiIb XMMHUHU B PA3JIMYHBIX cc])epax AeATeJIbHOCTH
HlOﬂeﬁ, OCHOBHbI€ BellleCTBA U MaTE€pPHaJIbl, IPUMEHAEMbIE B )KU3HU
COBpEMEHHOTI' 0
4JeJIOBEeKa.




(B4

IpupodHble ucmoyHuKu y21e8000p00d08 (y201b, NpUPOdHbILL OO BACHATD YCJIOBUS 6€30MaCHOT0 UCI0JIb30BAaHUS BEIeCTB U XUMUYECKHUX

2as,Hemb), npodykmul Ux nepepabomxku, ux poJib 8 6bimy u peakiui B OBITY.

NPOMbIU/IEHHOCMU. AHanM3upoBaTh U KPUTHYECKU OLleHHBATh MHGOPMAIHIO O BIUSHUU
OcHo8bl 3K0102UHecKoll 2pamomuocmu. Xumueckoe HPOMBIIIJIEHHOCTH, CeJIbCKOT0 X0351HCTBa, TPAHCIIOPTA U Jp. HA
3azpsisHeHueokpyxcaroujell cpeds! (npedesbHo donycmumast COCTOSIHHE OKPYIKalollleH cpeJibl.

KoHyenmpayus seujecms — I1JK). YMeTb 0Ka3bIBaTh NEPBYIO IOMOIb IPHU XUMUYECKUX 0XKOTax U

Postb xumuu 8 peweHuU 3K0102u4ecKux npob.aem. OTpaBJIEHHUSX.

[IpruHUMATE y4yacTHe B 06CYKAEHUH IPOOJIEM XUMUYECKOH U
3KO0JIOTMY€eCKOMHANPABIE€HHOCTH, BBICKA3bIBaTh COOCTBEHHYO O3UILIUIO
1o npo6JieMe U NpejsiaraTb BO3MOXKHbIE yTH €€ pelleHus C OIOPoH Ha
HHOOpPMALUIO U3
y4yeOHMKa U CIPaBOYHbIe MaTepHUaJibl, pecypcbl UHTepHeTA.

[Ipu paspaboTke pabGoyed HporpaMMbl B TeMaTHYECKOM I[LJIAHUPOBAHHUU JOKHBl OBITh YYTEHbl BO3MOXHOCTH HCIOJIb30BaHHUsl 3JeKTPOHHBIX (LHQPOBBIX)
00pa3oBaTeJbHBIX PECYpCOB, SBJSAILIUXCA y4eOHO-MEeTOJUYECKUMU MaTepuanaMu (MyJbTHUMeAHHHbIe NMPOTpaMMbl, 3JeKTPOHHblE YYeOHUKH M 3aJJayHUKH, 3J1eKTPOHHbIe
6U6JIMOTEKH, BUPTYaIbHbIE JIAG0PATOPHH, UTPOBBIE IPOrPAaMMBbl, KOJIJIEKLUU LUPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCNOJIb3yEMBIMH /151 OOYYEeHUs] U BOCIIUTAHUSA
Pa3JIMYHBIX IPYII MOJIb30BaTEJIEHN, IPEICTABIEHHBIMU B 3JIEKTPOHHOM (I1MPOBOM) BH/E U PeANHU3YIOIINMH AuJlakTudeckrue Bo3MoxxkHOCTH UKT, cogeprxanre KOTOpBIX
COOTBETCTBYET 3aKOHOJATEJIbCTBY 06 06pa30BaHUH.

2-ii BapuaHT TEMATUYECKOE IINTAHUPOBAHUE

Bropoli BapuaHT NPUMEPHOrO0 TEMAaTHYECKOro IUJIaHUPOBAaHUSA HCIONb3yeTcs, eciau oOyvatoumecs c¢ 3IIP momywaror

O6paSOBaHI/Ie B OTACJIBHOM KJIaCC€. B JaHHOM BapHaHTC IpcajaracTcAa:

- U3y4YeHHUE MaTepralia KPYIMHbBIMU OJIOKaMU;
- onepexaroriee 00yueHue;

- BO3MOXXHOCTh MPUMEHEHHS 3HAHUM B PA3IUYHBIX YCIOBUSX (IIEPEHOC 3HAHUM MO aHAJIOTUU OT OOIIMX CBOMCTB
Pa3IMYHBIX KJIACCOB BEILECTB K OOIIMM M CHEUU(PUUYECKUM CBOMCTBaM KOHKPETHBIX BEILECTB), YTO YBEIMYHMBAET JIOJIIO
CaMOCTOATENbHOCTH 00YUYaOIINUXCS PU U3YYEHUU HOBBIX TEM.

CoOmromaeTcss  JIoTMKa  WM3Y4YeHUS  BEIIECTB —  CBOMCTBA  BELIECTB  OMNPENEISAIOTCA  CTPOCHHEM  aTOMOB,

QJIICKTPOOTPULIATCIBbHOCTLIO, XUMHUYECKOU CBSI3BIO U CTPYKTypOﬁ BCIICCTBA, B YaCTHOCTH, THUIIOM KPUCTANIMYCCKHUX PCIICTOK.
(TGMBIZ CTPOCHHUE aTOMa, CTPOCHHUEC BCIICCTBA, Ba)KHEHIIINE MNpCACTABUTCIIN ITPOCTBIX U CIIOKHBIX BEIICCTB, XUMHUYCCKHC peaKL[I/II/I).

N3meHnenue IIJIaHUPOBAaHUA 110 pasaciiaM U TCMaM COCTOUT B CICAYIOMICM:



- W3YYCHHE OCHOBHBIX BOIMPOCOB HEOPTAHMYECKOW XWMHU OCYIIECTBISIETCS B 8 Kiacce, OOJbIIE BpPEMEHU
BBIJICTISICTCSI HA MpUMeHeHue 3HaHui B 9 wkiacce. M3 9 kiacca B 8-i mepeHocarcsi TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKHUX peakuuii”, "IneKTpoauTHUIeCcKas JUCCOLIAaIH. XHUMHYECKUE peakuuu B pactBopax';



- nepecTaHoBka TeM, 9 kiacc: Tema «Metamey nepen «Hemerammamuy», T.K. oOydarommecs: ¢ 3I[1P Gompiie
3HAKOMBI C METAJIJIAMU U JIETYe XapaKTEPU3YyIOT UX IO CBOMCTBAM U MPUMEHEHHUIO;

- nepepacrpeesieHue CoiepKaHusl OTHUX TeM B JApyrue (pacKpbIBaeTCsl HA KOHKPETHBIX MPUMEpPax JAPYTUX TEM).
Tema "Xumus u okpyskarolas cpefa” packpblBaeTcs Ha KOHKPETHBIX IIpUMeEpax B pasaenax 'MeTasuibl U UX COeIMHEeHUs ",
"Hemeramnsi | V-VII rpymn u ux coequuenus";

- oObelMHEeHre TeM (JaeT OOoJblle BO3MOXHOCTEH ISl MCIOJIb30BaHUS CPABHEHUS — CXOJICTBA M OTVIMYMM; TeMa
«Kucnopoa»u rema «Bomopon»);

- BbIiesieHne oTAenbHbIX TeM (Tema «IlepBoHauaabHbIe TOHATHS 00 OPraHUYECKUX BELIECTBAaX»). Brijenenue B
OT/AEIBHYIOTEMY, B KauyecTBe "OyKBapsl MO OPraHUYECKOW XMMHHU'", Ta€T BO3MOXKHOCTh YIIIYOJISITh MOHSATHUS: ONpPEAETICHHUS,
KJaccu(ukanusi, OCHOBAHMS [UJIs KiacCHU(UKALMK, HOMEHKJAaTrypa, oOIllue CBOWCTBA BEIIECTB, CTPYKTypa BEIIECTBA,
cocTaBiiecHre QopMmyln 1o oOmeld ¢opMmylie W MO Ha3BaHWUIO, Ha3biBaHUE BemlecTBa 1o ¢dopmyne. B 3ToMm ciydae
IPOrpaMMHBIN MaTepua u3 xapakTepucTuku [VA moarpynmnbsl MOXHO JOHECTH HE (parMEHTOM KapTUHBI «OPTaHHYECKUE
BELIECTBA», a KaK 4acTh 11es10r0. MoxeT ObITh BhljieNeHa TeMa «[IpakTukyM» B KOHIIE IEPBOTO U BTOPOTO FOAOB OOYUYEHHUS.

TemaTnueckoe IJIAHUPOBaAHUE

8 KJIACC Bcero: 136 vac (2 u/Hen, 2 rona oOy4deHwsI)

TeMbl KosmmuecTBo yacoB B toM uncie H
a
3
B
a
H
it
s
p
a
0
o
T

Ha Ha
KOHTPOJIbHBIC NPaKTUYECKHE
paboTh paboTh




Xumus — BaskHas 00I1aCTh

€CTECTBO3HAHHUS U
IPaKTUYECKON e TENbHOCTH
4eJI0BeKa.

IMpaxruaeckas padora Nel « JlaboparopHoe 000pynoBaHHE U IPHEMBI
oOpameHust ¢ HUM

I[Npaktiueckas padora Ne2 «OuncTka 3arps3HEHHO TOBapeHHOU conu'"




2. BemiecrBa U XUMHYECKHE
peaKIuH.

[pakriueckas padora Ne3 «IIpu3Haky IpOTEKaHUS XUMUYECKUX PEaKIUi»

3.  KomuuecTtBeHHBIE
OTHOLIEHUS BXUMHUHU

KonTponsnas pabora Nel «[lepBoHauanpHbIe XUMHUYECKUE TOHATHS, XUMIYECKHUE
(hopMyIBI ¥ ypaBHEHHS» 3arPS3HEHHON TTOBApECHHOM COJM»

Paznen «Ilepuoanyeckuii 3akoH U
TIEPUOMYECKAsT CHCTEMA XUMHYECKUX
anemenToB JI.11. Menzneneesa. CTpoeHue|
aromMa. XUMHUYECKas CBS3b.
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuny, 154

4.  Crpoenue atoma

Kontponsnas pabora Ne2 «Ilepuogndeckas cucreMa XUMHYECKUX SIEMEHTOB
.M. Menneneesa. CTpoeHre aToMay




Ilepuoanyeckuii 3akoH 1
TepuoANYECKas CUCTEMa
xuMudeckuxainemenTos .M.
MenneneeBa

5.CtpoeHue BeuecTB.
XUMHYECKASCBA3b.
OKHUCITHTENFHO-BOCCTAHOBHUTEITLHEIC
peaKnuu

KonTponsHas padota Ne3 «XuMuueckas CBI3b»

Paznen «Baxuneiimue rnpeacraBuTenn
HEOPraHMYECKUX BEIIESCTBY, 354

6. Kucnopon. Bomopon.

IIpakriueckas padota Ne4 «[lomydeHne KUCIOpPOAa U U3yYECHUE €TI0 CBOHCTB)
[Ipaktiueckas padota Ne5 «[lomyyeHue BoqOposa v U3y4eHHE €ro CBOHCTBY»
KonTponsnas padora Ne4 «Kucnopon. Bomopon»

7. Bona. PacTBopBI.

[pakrnueckas pabota Ne6 « [IpuroroieHne pacTBOPOB C OIIPEeICHHOM
MacCOBOH J10JIeil pacTBOPEHHOTO BEIIECTBaY

8. Teopust 2IEKTPOTUTHYECKOI
JIACCOLMALIIN

9. Baxkueiie Ki1acchl
HEOPTraHU4eCKUX
COEIMHEHUI

[y

KonTponsHas padora Ne5 «OcHOBHBIE KITaCCHI HEOPTaHUUECKUX COCTMHEHHI»
[Ipaktuueckas padota Ne7 «PerieHne 3ckcriepiMEHTaIbHBIX 3329 [0 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHMUECKUX COCTUHEHUN»

Pazgen «BeniecTBo 1 XMMHYECKHE
peakmny, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH
XUMHUYECKHUX PeaKIuii

9 KJIACC

Temsr

KomuectBo yacoB

Ha MPaKTHYECKHE
pabotst

IoBTOpEHHE U yrIyOIIeHHe
3HAHUI OCHOBHBIX Pa3/ieioB
Kypca 8 kiacca

10

Ipakrnaeckas pabota Ne 8 «Peakim
HOHHOTO 0OMeHa»

IIpakTrueckas

pa6ora Ne9

«KagecTBeHHBI

€ peaKIuy B

pacTtBope»

KonrponbsHnas

pabora Ne 6




«DIEKTPONUTH
geckast
JIFCCOIMALIUS»

Pasnen «MeTasuisl U UX COSTUHEHUS,
20u

1. O6wmue cBoiicTBa METAIIOB

2.Mertaibl ¥ X COSIUHEHHS

16

Ipakrnaeckas pabora Nel3
«Pemenne SKCIIepUMEHTAIBHBIX
3a71a4 110 TeMe

«MeTasl 1 UX COSTUHEHHI»
KonrtpospHas padora Ne§ «Merasuibi»

Paznen «Hemerammst IV-VII rpymm n nx

COEIMHEHUY, 244




3.00m1as XxapakTepuCTUKa
XUMHYECKHUX 3JIEMEHTOB
Vllarpynnsl. I'anoress.

4.001mas xapaKTepucTHKa
XUMUYECKUX AIIEMEHTOB VIa
rpynnsl. Cepa u ee
COCIMHEHHUSL.

5.00mast xapaKTepruCTHKa
XUMHYECKUX 2JIEMEHTOB Va
rpymmsl. A3ot, pochop 1
HXCOEIUHEHHSI.

IIpakrnueckas pabora Nel0
«[lomy4yenne aMMuaKa v H3ydeHHE
€ro CBOHCTB»

6.0011as XapakTepuCTHKA
XUMHUYECKUX 271eMeHToB [Va
Tpynmnbl. YIiepos, KpeMHUN 1
ux

COEIMHEHHSI.

IIpaktuueckas padora Nell
«[lomy4eHne yIIeKucnoro rasa u
HU3Y4EHHUE er0 CBOUCTBY»
IIpakruueckas pabora Nel2
«PemeHne 3KCIIepUMEHTANIbHbBIX
3aj1a4 IO TeMe

Pa3aen «HepBOHa‘-{aJ’ILHBIe XUMHYCCKHUE
MOHATHS 00 OPraHN4YCCKUX BEIICCTBAX,

104

7. IlepBoHauanbHBIC
XUMUYECKUETIOHATHS 00
OPraHMYEeCcKHX
BELIECTBAX

10

Paznen «O6001IeHHe MaTepuraa mno
Kkypcy «Heoprauuueckast XuMush», 44

13. Xumus u okpyxKaroiias cpena.

14. O600mIeHne MaTepraa 1mo
Kkypcy «Heoprannueckas
XUMHS»

Kontponbsnas padora Ne9 «Mrorosas
pabota 3a Kypc HeOpraHH4eCKO
XUMHN)

Bcero 136 g
8 KJIACC

(2 4 B HEOemIO0, BCero 68 u)




MpumepHble Tembl,
packpbiBatoLme AaHHbIN
pasgennporpammbl,

W KO/INYEeCTBO 4acoB,
0TBOAMMOE Ha UX
usyyeHue

OcHoBHOeE copepXaHue

OcHOBHble BUAbI
AeATeNbHOCTMOBYUatoLWmxca




Tema 1. Xumua — Ba)KHas
006J1aCTh €CTECTBO3HAHUSA U
NpPaKTU4eCKoun
AeaTeJbHOCTHYE/IOBEKA
(44)

Xumuss 6 cucmeme Hayk. Poab Xumuu 6 IHCU3SHU
yesnoeeka. Tena u BelectBa. ®Puanueckue CBONMCTBa
BewlecTB. I[lpaBuia Ge3omacHoro o6palleHHs C
BelleCTBAMM W JIaGOpPaTOPHBIM  06GOPYLOBaHUEM.
Yuctele BemectBa U cMecd. Crnoco6bl pasjeseHUs
cMecel. [loHssmue 0 Memodaxno3HaHusl 8 XUMUu.
JleMoHCTpanumu

JlaGopaTopHOe 060pyAOBaHUE.

2. Paznuunble BU/bl XMMUUYECKOH NMOCYABI. 3.
OGpasLubIBeIeCTB.

4. Cioco6bl pa3zeieHus: cMecei
(dbupTpOBaHUE,BBIIAPUBAHUE, AUCTUIIALUSA,
xpomaTtorpadusi). JaGopaTopHble U
NnpakKkTU4ecKue paGoTsl

Jla6opamopHble onbimbi:

Onucanue dusnyeckux CBOUCTB

BellecTB. Pa3jgeseHne cMecu C

noMolLlbl0 Maruuta. [Ipakmuueckue

pabombvl:

Ne 1. JlaGopaTopHOoe 006OpyJOBaHHE W TMPHEMBI

0o0palleHUsIC HUM
Ne 2. OuucTKa 3arpsi3HeHHOU NOBapeHHOU CoJIU

PackpbIBaThb CMbIC/ U3y4aeMbIX OHSATHH C IOMOLIbIO I€jarora.

PackpbIBaTb poJib XMMUHU B IPUPO/IE U )KU3HH YeJI0BEKA, €€ CBSA3b C JPYTUMU

HaykaMU.PasMyaTh 4UCThIe BELeCTBA U CMECH; OJHOPOJHble U HEOJHOPOHbIE

cMecy; PasnnyaTh Gr3nuecKre U XMMUYECKUE SIBJIEHHUS C OIIOPOH Ha ONpe/esieHus.

OnpefensiTh NPU3HAKU XUMUYECKUX PEAKL[UH U YCI0BUS UX IPOTEKAHMUS.

CyieloBaTh NpaBUJIaM I10J1b30BAHUS XUMUUECKOH NOCYA0N U JJaG0paTOPHBIM 060PYA0BAHUEM,
aTak»e NpaBu/iaM o6palleHHsl C XUMUYeCKMMHU BellleCTBaMU B COOTBETCTBUU C
WHCTPYKIUSAMU 10 BBINOJTHEHUIO TPAKTHYECKUX PAabOT 10 KOHTPOJIEM Ilejiarora.

[lJ1aHUPOBATh U NPOBOJUTb XUMUYECKUH IKCIIEPUMEHT 110 H3YYEHUIO U ONIUCAHHUI0
$U31UEeCKUXCBOMCTB BELIECTB, CIOCOG0B pa3zie/ieHusl CMeCeX BELeCTB M0, PYKOBOACTBOM
nezjarora ¢
06CyK/IeHHeM IJIaHa paGoThI.

Hcnosib30BaTh NpU BBINOJHEHUH YYeOHBIX 3aZlaHUH U B IIpoIiecce UCCae0BaTelbCKON
JlesITe/IbHOCTH HayYHO-TIONYJISAPHYIO0 IMTEPATYPY XMMUYECKOI0 COZlepaHus,
CrpaBOYHbIeMaTepHaJbl, pecypcbl MHTepHeTa o pyKoBOJCTBOM Ilearora.

BricTpanBaTh pa3BépHyThIe NUCbMEHHbIE U YCTHBIE OTBETHI C OTOPOI HAa HHGOPMaLUIO U3
y4yebHMKA U CIPaBOYHbIX MaTEPHAJIOB, TPAMOTHO MCI0JIb30BaTh U3yYeHHbIH
NOHATUHHBINANIAPAT Kypca XUMUHU




Tema 2. BemecTBa
U XUMUYeCKHe peaKluun
(74)

ATOMBI U MOJIEKY/Ibl. XHMHUYeCKHE 3/1eMeHTbl. 3HaKU
(cuMBOJIBI) XMMMYECKHUX 3JIeMeHTOB. OTHOCHTe/bHas
aToMHass Macca. IIpocTele W CJIOXKHblEe BeleCTBa.
ATOMHO- MOJIEKy/ISIpHOE YYeHUe.

XuMmudeckas  ¢opmysa. BaneHTHocTh  aTOMOB
XUMHUYECKHX 3JIEMEHTOB. 3aKOH NOCMOSIHCMBA cocmasda
seyjecms. OTHOCHTeJNbHAasi  MOJIEKy/sipHas  Macca.
MaccoBas10/11 XHMHUY€ECKOTO 3J1eMEeHTa B COeJUHEHHH.

dusuyeckue U XMMHYECKHE SBJIEHUS. XHMHUUYecKas
peakuusa U €€ IpU3HAKU. YpaBHEHUs XUMHYECKUX
peakLMi. 3aKOH COXpaHeHHs Macchbl BellecTB TuIbI
XUMHUYECKUX peakuud (coeJMHeHHe, pa3jIoKeHHeE,

3aMelleHue, 0OMeH).
M. B. JlomoHOCO8 — y4éHblil-aHYUKA0Neducm.

AemoHcTpauumn

dusnyeckue siBjIeHUs (pacTHpaHUe caxapa B
CTYIKe,KUMEeHNe U KOHAEeH Al s BOJbI U T. 11.).
XuMuueckue siBjieHus (roOpeHue CBEYH, pa3jioxKeHue
caxapa, B3auMO/JeCTBHEe CEPHOM KUCJIOThI C
xJI0puA0M6apus,

passioxkeHue ruapokcuga meau(ll), B3aumogelicteue

[IpUMeHSITb eCTECTBEHHO-HAy4YHble METO/bI TI03HAHUS (B TOM YHCIIe HABJIIO/IEHHUE,
MOJle/IMPOBaHue, IKCIIEPUMEHT) U OCHOBHbIE OTlepaliiy MbICJIUTEJbHOH AeATeJbHOCTH
(cpaBHeHUe, kaaccubUKaLys) AJis U3yUYeHHUs BELIECTB U XUMUYECKUX PeaKIui ¢ 0lopoil Ha
aJITOPUTM UJIH CXEMBI.

PacKpbIBaTh CMbICJ H3y4aeMbIX OHATHH U 3aKOHOB U IPUMEHATb 3TH NOHATHUSA NIPU
ONMCAaHUHMCBOUCTB BEIeCTB U UX IPEBpalleHUH ¢ ONOPO Ha IJIaH U KJII0YEBBIE CJI0BA.

PazinyaTh GU3NYECKHE U XUMUYECKHUE IBJIEHUS, OObSCHATD UX CYLHOCTb C TOYKU
3pPEeHHUsIaTOMHO-MOJIEKY/ISIPHOTO YYEeHHUs C ONIOPOH Ha ONpe/ie/IeHUs] U CXEMBI.

OnpefesiTh NPU3HAKU XUMUYECKUX PEAKL[UH, YCI0BUS UX IPOTEKAHMUS.

O6BACHATD CYLIHOCTb QU3UYECKUX U XUMHUECKUX SIBJIEHUH C TOUKH 3PEHUs
aTOMHO-MOJIEKYJIIPHOTO YY€EHHsI C UCII0JIb30BaHUEM BU3YaJIbHOU OMOPHI.

KrnaccupuunpoBaTb XMMUYECKUE PEAKLMH (10 YUCIY U COCTABY Pearupyruiux 1
00pa3syUIUXC BelleCTB) C ONIOPOM Ha CXeMBI.

CocTaB/sATh GOPMyJIbI GMHAPHBIX BEILECTB 10 BaJIEHTHOCTH U ONPeZe/IATh BaJ€HTHOCTh
no¢dopMyJiaM BeIeCTB C ONMOPOU HA aJITOPUTM YIeOHBIX JEUCTBUM.

PacctaBisiTe k03P PUIMEHTHI B ypaBHEHUAX XUMUYECKUX PeaKIUi ¢ OIopoH Ha aJIFOPUTM
y4eOHBIX JeHCTBUH.

CrnezfoBaTh NpaBUIaM N10JIb30BAaHUS XUMHUYECKOH OCY10H U JJabopaTOPHBIM 060pyAOBaHHUEM, A
TaK)Ke paBUJIaM 06GpaleHus C BellleCTBAMU B COOTBETCTBUH C UHCTPYKLUSMH 110
BbIIIOJIHEHUI0JIa60paTOPHBIX XUMHUYECKHUX ONBbITOB 10/, KOHTPOJIEM Ilefjarora.
HWcnosib30BaTh NpHY BBINOJHEHUH yUe6OHbIX 33/JaHUH U B ITpoliecce HCCIeL0BaTelbCKOM
JlesITe/IbHOCTH Hay4HO-MIONYJISIPHYIO0 JIMTePATypy XUMHUYECKOI'0 CO/lep>KaHHs], CIPaBOYHbIe




JKeJie3a C Cepoii, B3aUMOJENCTBHE KeJsle3a C
pactBopomcosu Meau(Il)).
ONBIT, UJJTIOCTPUPYIOLINI 3aKOH COXpPaHEHHsI MacChl.

NabopatopHble 1 npakTU4YecKue pabotbl
JlabopamopHble onblmul:

[IpuMepb! GU3NUECKUX ABJIEHUH (IIJIaBJIeHHE
BOCKa, TastHUe JIbJa).

[IpuMepbl XUMHYECKUX SIBJIEHUH (TpOKaMBaHUe
Me/JJHONIMPOBOJIOKH, B3aUMOJeHCTBHE MeJia C
KHUCJIOTOH).

Mopaenn aTOMOB U MOJIEKY/IL.

IIpaxtuaeckas padora Ne3. [Ipusnaku
HPOTEKAHUAXUMHYECKHX PEAKIHIL.

BbiyucneHus

— OTHOCHUTEJIbHOU MOJIeKyJ'lﬂpHOﬁ MaccChI BelleCTB;
— MaccoBOH AO0JIM XHMHUYECKOrI'o 3JieMeHTa I10
dopmysecoeuHeHUsT

MaTepHasbl, pecypcel MIHTepHeTa oJ, pyKOBOACTBOM Ilearora.

BoicTpanBaTh pa3BépHyThble NMCbMeHHbIe U YCTHbIE OTBETHI C 0NTOPOH Ha MHoOpMal1Io U3
y4yeOGHHKA U CIPaBOYHbIX MaTepHaJIoB, TPAMOTHO HCIO0Jb30BaTh U3y4YeHHbIN NOHATUHHBINA
annapar Kypca XuMuu

Tema 3.
KoanyecTBeHHbBIE
OTHOIIIEHHUS B XUMHH
(3w

KosnnyectBo BemecTtBa. Mosb. MossipHad Macca.
3akoH ABorazipo. MoJisipHbIil 00BEM ra3oB. PacueThl no
xUMHA4yeckol ¢opmysne. PacuyeTbl MaccoBOM  JoJiu
XUMHAYECKOTO 3j71eMeHTa B COeJWHEHHWH, KOJNYeCTBa
BellleCTBa, MOJIAPHON Macchl. Pac4éThbl Mo XMMHYECKUM
ypaBHEHUSIM.

JeMoHcTpanus:

- 06pas1ibl BellleCTB KOJIMYeCTBOM O UH

MOJIbBbIunc/IeHuS:

-pacueT no ¢opMyJie ¥ 0 XUMHUYECKOMY yPaBHEHHIO

PaCKprBaTb CMBICJI U3yYaeMBbIX MOHATHUH U NPUMEHATDb 3TU NOHATHSA, A TAKXKe
M3y4eHHbIe3aKOHbI U TEOPUH JIJIs pellleHUsl PacY€THBIX 3a/la4 C NOMOILbIO lefarora.

BbIyuc/ISTh MOJISIPHYIO Maccy BellecTB; KOJIMYECTBO BelllecTBa, 00bEM rasa, Maccy
BellleCTBa CONOpPOy Ha o6pasel;, Ha GOPMYJIbI;

[IpoBOAUTE pacyéThl MO ypaBHEHUSAM XUMHUYECKUX peaKI Ml c 0opoi Ha obpasell,
aJITOPUTMY4YeOHBIX AeHCTBUI: KOJIMYeCcTBa, 06 bEMa, MacChl BellleCTBa 10 U3BECTHOMY
KOJINYECTBY,
06BbEMyY, Macce peareHTOB UJIH IPOAYKTOB peaKIuu.

BricTpanBaTh pa3BépHyThbIe NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOM Ha MHGOPMALIHIO
H3 yqe61-1m<a MU CIPABOYHBIX MATEpPHAJIOB, TPAMOTHO HCIOJIb30BATH H3y‘{eHHbIﬁ
NOHATUHHBINANNAPAT Kypca XMMUU C IOMOLIbIO IeJiarora.

Tema 4. CtpoeHue
aTtoma.
Nepuoguuecknin 3aKoH
u Nepuoaunyeckasn
CUCTEMAXMMMUYECKUX
anemeHToB . U.
MeHpgeneesa. (7 4)

[lepBple TONBITKHM KJACCUPUKALMHM XUMHUYECKHUX
3jieMeHTOB. [loHATHE O rpynnax CXOAHBIX 3J1€MEHTOB
(wesouHble M LIeJOYHO3eMeJIbHble  MeTaJllbl,
rajoreHbl, WHEPTHble Tasbl). JsemMeHmMbl, Komopbule
o6pazyrom amgpomepHble okcudsl U 2udpOoKCUdbl.

[lepuoguyeckuii 3akoH. Ilepuopuyeckasa cucrema
3JIEMEHTOB . H.
MenpeneeBa. KopoTkoneproaHass U 0/4UHHONEpUOOHAs

dopMeI

XHUMHUYECKUX

PackpbIBaTh CMbICJ NEPUOAUYECKOT0 3aKOHA M0/} PYKOBO/CTBOM NeAarora.

[loHUMaTh CylleCTBOBaHUE IEPHOANYECKOM 3aBUCUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB
(u3MeHeHHe PaZiuyCOB ATOMOB U 3JIEKTPOOTPHULIATENBHOCTH) U UX COEJUHEHUHN OT
M0JIOXKEeHUS B IEPUOJUYECKOM CHCTEME U CTPOEHHS aTOMA C UCII0JIb30BAaHUEM CXEM U TaBJIUIL.

YcTaHaB/IMBaTh CBS3b MEXAY I0JIOXKEHUEM 3JIeMeHTa B TEPUOANYECKON CHCTEME U
CTpOeHHeMero aToMa (COCTaB U 3apsj Apa, o6liee YHUC/I0 TeKTPOHOB U pacnpesiesieHue
UX 10
3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKTep U3MEHEHHsI CBOWCTB 3JIEMEHTOB U UX COEAMHEHHH 110 rpyInaM 1
nepuoziam [leproJu4ecKoil CUCTEMBI C TOMOLIBIO Ielarora.




[leprosnyeckoil cUCTeMbl XUMHUYECKHUX 3JIEMEHTOB
[. U. Mengeneesa. [lepuogbl 1 rpynnbl. Pusnvyeckui
CMBICJI TOPAAKOBOrO HOMepa, HOMEpOB INepuoja H
IpyMNIbl 3/1eMeHTa.

CtpoeHue atoMoB. CocTaB aTOMHBIX afep. M3omonel.
JnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 060I04Y€K aTOMOB
nepBbix 20 XMMHYECKUX 3JeMeHTOB [lepuojuyeckoit
cucteMbl [JI. W. MeHgpeseeBa. XapaKTepUCTHKaA
XUMHYECKOr0 3JIeMeHTa [0 ero TMOJIOKeHUI0 B
[lepuoguueckoii cucteme /I. U. MeHeseeBa.

3akoHoMepHOCMU  uU3MeHeHusl paduyca amomos
XUMUYECKUX 3/1eMeHmos, Memaanuveckux U
AemoHcTpauumn
KopoTkonepuoaHnas u AJIMHHONIEpUOAHASA
dopmel [leprouyeckoit cHCTEMbI XUMHUYECKUX
aneMmeHTOB/l. U. MeHeneeBa.

O3HakoMJIeHHe ¢ 06pa3liaMy MeTaJJIOB U HEMEeTaJlJIOB.
NabopatopHble M NnpakTU4YecKkue paboTbl
Jla6opamopHulii onbim:

B3anmMopeiicTBHe THAPOKCH/A LIMHKA C pacTBOpaMHU

KUCJIOT U LIeJI09er

XapaKTepH30BaTb XMMHUYeCKHe 3JIeMEeHThI TepBbIX TPEX MepHUO/I0B, Ka/lHs, KaJbLUA 110
vxmnoJioxeHHU1o B [lepuogruyeckoit cucreme /. U. MengeneeBa.

CnepoBaThb npaBu/iaM 6e30nacHoi paGoThl B 1ab0OPaTOPUU NPH UCNOIb30BAaHUU
XMUMHUYeCKOHIIOCY/Ibl U 000PYA0BaHUS 10, KOHTPOJIEM Ilefiarora.

BeicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTOPOI HAa MHGOPMALUIO U3
y4yeOGHHKA U CIPaBOYHbIX MaTepHaJIOB, TPaMOTHO UCNO0/b30BaTh U3yYEHHBIH MOHATUHHBIA
annapar Kypca XMMHH [TocJle CTPYKTyPUPOBaHUs MaTepHasla C UCII0/1b30BaHUEM KJIMLIe.

Hcnosib30BaTh MPU BbIMOJHEHUU YI€OHbIX 33/JaHUHM TEKCThI yYebHUKA TOC/Ie
CTPYKTYpPHPOBAHUs MaTepuaJia, CipaBoYHble MaTepHasbl ([leproaudeckyto cucteMy
XUMUYeCKUX 371eMeHTOB /l. Y. MeHze1eeBa, TabIHUIy PAaCTBOPUMOCTH KUCJIOT, OCHOBAaHUH
HcoJiel B BOZIE, 3JIEKTPOXUMUYECKUN PsiJl HANpsi>KEHUHM MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HbIX 3alaHUH U B IPOLiecCe UCCIe[0BaTeIbCKOM
JAeATeIbHOCTH Hay4YHO-TIONYJIAPHYIO INTePAaTypy XUMHUYECKOI0 COAepKaHus,
CrpaBoOYHbleMaTepHabl, pecypcsl UHTepHeTa noj pyKoBOACTBOM Iejarora

Tema 5. CTpoenne
BelecTB. XuUMUYecKast
CBSI3b.
Oxuc/IMTeNBHO-
BOCCTAHOBHUTEJbHbIE
peaxuuu(8 1)

Xummdeckas cBsi3b. KoBaneHTHas (TTOMsipHAs U
HETIONISIPHAS ) CBA3. DNEeKmpoOmpuyamenbHOCy amomos
xumuyeckuxasiemenmos. VIoHHas cBsA3b. Tunsi
Kpucmannudeckux peutemox.CTenieHb OKMCJIEHHUS].
OKMCJIIMTENBHO- BOCCTAHOBUTEJ/IbHbBIE
peakuuu. [Iporecchl OKHUCIEHUS U

BOCCTaHOBJIeHUS. OKMCJIUTENHN U BOCCTAHOBUTEJIH.

JdeMoHcTpanuu
OKHUCIUTENEHO-BOCCTAHOBUTEJIBHBIC PEAKIHH:
TOpPEHUE,PEaKIIUU Pa3JIOKEHUS, COCAUHEHUS

PackpbIBaTh CMBICI H3y9IaeMbIX TOHATHH MO PYKOBOJCTBOM IEarora.

OnpenensaTs BUA XUMHUYECKOM CBA3H B COEJUHEHHUHU C HCIOIb30BAaHUEM CXEM.

OmnpenensiTs CTEeHb OKUCISHHS XHMHIIECKOTO 3JIEMEHTa 110 ()OpMyIIe €r0 COSTHHEHUS C
HCIIONB30BaHUEM aJITOPATMA.

OmnpenessaTh eMeHT (BELIeCTBO) — OKHUCIMUTENb U 3JIEMEHT (BEIECTBO) — BOCCTAHOBHUTENb.

OOBACHATH CYITHOCTH NPOIIECCOB OKHUCICHUS X BOCCTAHOBIICHHSI.

CoCTaBIATh MEKTPOHHBIN OalaHC ¢ y4€TOM YKCIla OTAAHHBIX U IPUHATHIX DJIEKTPOHOB.

CocCTaBnATh ypaBHEHUE OKHCIUTENbHO-BOCCTAHOBUTENBHON PEaKIMU IO alTOPUTMY
Ppa300paoKUCITUTEILHO-BOCCTAHOBUTEIBHON PEAKIHH.

Vcnonp30BaTh NpH BHITOIHEHHH YIeOHBIX 3a1aHUN TEKCTHI YueOHUKA [TOCIIe CTPYKTYPUPOBaHUS

Marepuaia, ClpaBouHble MaTepuasl (IEPUOJUUECKYIO CUCTEMY XUMHUUYECKUX 31eMeHToB J1. .
MeHneneeBa, TaOIUIy paCTBOPHUMOCTH KHCIIOT, OCHOBAaHUH U COJIEH B BOJIE, IEKTPOXIUMUIECKUHN PSIT

HAaIpsHKEHUI METaJLIOB)




Tema 6. Kucnopoa. Bogopoga,.
(14y)

Bosznyx — cMechb rasos. CoctaB Bo3ayxa. Kuciaopon
— 3JIeMeHT W mnpocToe BellecTBo. 030H. HaxoxzaeHue
KUCJ0poZa B Mpupoje, ¢u3Myeckue U XHUMHUYECKHUe
CBOMCTBA. Peakuuu ropeHuss MpOCTBIX U CJIOKHBIX
BelllecTB. Tens10801l aghgpekm xumuueckoll peakyuu. IK30-
Y 3HJI0TepMUYeCKHe  peakluy,

mepMOXUMUYecKue yYpasHeHusl.
[oHsaTHe 06 okcuzax. Cnocobbl MoJydyeHUsT KUCI0poAa
B J1abopaTOpUMM U MPOMBILUIEHHOCTH. NpPUMeEHeHHe
KHCJIOPOZA. KpYroBOpOT KHCJIOpPOJa B IPUPOJAeE.
TonsiuBO: yrosb U MeTaH. 3arpsi3HeHUe BO3/yXa,
yCUJIeHHMe  TNapHUKOBOro  3¢dekTa, paspylieHHe
030HOBOTOCJIOA.

Bomopos — 3jileMeHT U INIPOCTOe  BeIlecTBO.
HaxoxeHue Bojopoja B Ipupoje, ¢uU3HMYecKHe U
XUMHYecKHe CBOWCTBA (Ha nmpuMepe B3aUMOJEHCTBUA C
HeMeTa/UIaMM W OKCHJAMM MeTaJlJIOB), NMpPUMeHEHHE,
cnoco6sl nosydeHus. IloHsATHe o Kucjaotax KuciaoTsl u
COJIH.

AemoHcTpauumn

BsaumopeiictBue pocdopa, cepbl U xKeJe3a ¢
KUCI0poA0M(BO3MOXKHO HUCIIOJIb30BaHUE
BH/I€0OTIBITOB).

OnpefnesieHre cofepKaHUS KUCI0PO/a B BO3/IyXeE.
OnbITEL, J€MOHCTPUPYIOLKE YCI0BUSA
BO3HHMKHOBEHHUSA UIIPEKpallleHUA rOpeHus.

NabopatopHble M NpakTU4ecKkue paboTbl

JlabopamopHulii onbim:

O3HaKoMJIEHHE C 06pa3IiaMU OKCH/OB.

Ilpakmuueckas paboma:

Ne 4. [losiyyeHre KUCI0POAQ, U3yYeHHEe ero CBONCTB.
IIpakrudeckas padora Ne5. [Tomyuenne Bogopona u u3ydeHne
€ro CBOMCTB.

Buviuucnenus
— MOJIEKYJIAPHOM MacChl KUCJIOPO/ia U 030HA Ha
OCHOBaHHUH aTOMHOf/’I MacCChbl XUMHUYECKOI'O 3JIeMeHTa

PackpbIBaThb CMbIC/ U3y4aeMbIX IOHSITUH U IPUMEHATD 3TH IOHSATHS IPU ONMCAHUH CBOWCTB
BELIECTB U UX NIPEBPAILEHUH C UCII0/Ib30BAHUEM OINIOPHBIX CJIOB M KJIMLIE.
XapaKTepHu30BaTh (OIMCHIBATD)C ONOPOIL HA NIAH, CXeMY, KDAMKYIO 3aNUCH
COCTaB BO3/lyxa, U3nYecKue U XUMHUYEeCKHe CBOMCTBA KUCJI0POAA, CIOCOGHI ero
NOJIy4eHHs, IPUMeHeHHe U 3Ha4YeHKe B IIPUPO/ie U )KU3HH YesI0BeKa.
CpaBHUBATb peaKM1 FOpeHHs U Me/IJIEHHOI'0 OKHUCJIEHUS C IPeBAPUTEbHBIM
o6CyKjeHueMIapaMeTpOB CPAaBHEHUS.
Co6upaTb NpUOGOPHI )15 TOJTy4YeHUS KUCI0POAA (BBITECHEHHEM BOAbI U
BO3/lyxa).Pacno3HaBaTh ONBITHBIM IyTEM KHUCI0POZ M0/ KOHTPOJIEM NleJjarora.
Hcnosib30BaTh XMMUUECKYH0 CUMBOJIMKY /IS COCTaBJIeHUs pOPMYJI BELECTB,
MOJIEKYJIAPHBIXYPaBHEHUH XUMUYEeCKUX PeaKIMi ¢ y4acTHeM KHUCI0POoAa.
OGBACHATD CYLIHOCTb 3KOJIOTMYECKUX IPO0JIeM, CBA3aHHBIX C 3arps3HEeHHEeM BO3/yXa.
CrnenoBathb paBuJ/IaM 6e30nacHON paboThI B 1a60paTOPUH IPH UCII0JIb30BAHUH XUMUYECKOH
HOCYy/1bl M 000PYZ,0BAHHUS 110/, KOHTPOJIEM [Ie/larora, a TaK)ke paBuJaM o6pallleHHUs C
rOpIOYMMH BellleCTBAMHU B GBITY.
[1J1aHUPOBATh U OCYIECTBJISATh HA NPAKTHKE XUMUYECKHE 3KCIEPUMEHTDI, TPOBOAUTH
HabJII0leHNs, [ieJ1aTh BbIBO/IbI 10 pe3yJ/IbTaTaM 3KCIEPUMEHTA 110/, PYKOBO/CTBOM Ilejiarora.
YyacTBOBaTbh B COBMECTHOU pa6oTe B rpynie.
Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH U B IPOLieCCe UCCIe[0BaTEeIbCKOM
JlesITe/IbHOCTH HayYHO-TIONYJIAPHYIO IMTEPATYPY XMMUYECKOI0 CoZlepaHus,
CrpaBOYHbleMaTepHasbl, pecypcbl MHTepHeTa 10/, pyKOBOJCTBOM Ile/iarora.
BeicTparBaTh pa3BépHyThle NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOX Ha MHPOpMaLHI0
M3y4yeGHUKA U CTIPABOYHBIX MaTe-
pHaJIOB C ONIOPOH Ha IJIaH, FPAMOTHO HUCI0JIb30BaTh U3y4YeHHbIH MOHATHIHBIHN annapaT
KypCaxUMHUHU

Tema 7. Boaa.
PactBopbl.IloHsATHE
006 OCHOBAHHUAX

Boga. Ee coctaB. CTpoeHue. Mosiekysbl. Quauueckue
cgolicmea 800bl. Boda kak pacmeopumesb. PacTBOpHI.

PaCKprBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NPpUMEHATDb 3TU NIOHATUA IIPHU ONTMCAHHUH CBOWCTB
BeleCTB U UX npeBpameHHﬁ CIIoMoOlIbIO neaarora.




(54)

Ilonsimue o pacmeopumocmu gewjecms 8 gode. [lonsimue
0 HACbIWEHHbIX U HeHACblWeHHbIX pacmeopax. MaccoBas
JloJIs BellecTBa B pacTBope. PacueT MaccoBod [josin
BelllecTBa B pacTBOpe (MPOLeHTHAsA KOHLEHTpaLus).
Xumuueckue ceolicmea 800dbl (pas/ozceHue, peakyuu ¢
HampueM, okcudom Kaavyusi, okcudom cepwutlV IloHamue
06 ocHosaHusx. Poab pacmeopoe 6 npupode u 8 sicusHu
yenoeeka. Kpyeosopom eodel 6 npupode. 3arpsisHeHUe
NPUPOJHBIX BoZ. OXpaHa U OYMCTKA IPUPOJHBIX BOJ,

OemoHcTpauumn

JJIEKTPOJIN3 BOABI; CUHTE3 BOJbI; B3aUMO/IeICTBUE
BozbI cMeTassiaMu (Na, Ca) (BO3MOXKHO HCIIOJIb30BaHUE
BH/leOMaTepHaIOB).

PacTBopeHue BellecTB € pa3JIMIHON PaCTBOPUMOCTBIO.
HcceoBaHMe pacTBOPOB KUCJIOT U Lijesio4el ¢
[IOMOILLIOMHUKATOPOB.

Na6opaTopHble U NpaKkTMYecKkue paboTbl
Ipakmuyeckasi pa6oma:

Ne 6. [IpurotoBsieHUE PaCTBOPOB C
onpeJieJIEHHOMMAcCOBOU fjosel
pPacTBOPEHHOTrO BellleCcTBa.

XapakTepu3oBaTb PU3HYECKUE U XUMUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
pacTBOpHUTEJISA BIPUPOAHBIX POLECCAX C ONOPOU Ha IJIaH U CXEMY.

CocTaBJsATh ypaBHEHUS] XUMHUECKHUX PEAKLMH C y4YacTHeM BOZbI C ONIOPOK Ha CXEMY.

O6BACHATD CYLIHOCTb IKOJIOTMYECKUX TPO6JIeM, CBA3AHHBIX C 3arpsi3HEHHEM NTPUPOAHBIX
BOJI,CIIOCOGBI OYMCTKH BOZIbI OT IPUMECEH, MephI 110 OXpaHe BOJ OT 3arpsi3HEHUs [ocj1e
Ipe/IBapUTENbHOTO CTPYKTYPUPOBaHHUS MaTepHaa.

[1J1aHUPOBATb U OCYILECTBJIATh HA IPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI, IPOBOJUTh
HaOJII0leH s, [1eJIaTh Bbl-

BOJIbI 110 p€3yJIbTaTaM 3KCIEPUMEHTA 110/, KOHTPOJIEM [I€JJarora, C UCNoJIb30BaHUEM KJIUILE.

CieioBaTh NpaBUaM 6e30MacHOM paboThl B 1a00PATOPUHU P UCIOJIb30BAHUHU
XUMUYeCKOUIIOCY/Ibl U 060PYA0BaHUs 110 KOHTPOJIEM [IeAarora.

[IpoBOAXTE BBIUMC/IEHHS C TPUMEHEHHEeM MOHSTHSI «MaccoBasi 10Jis BellleCTBa B pacTBOpe» C
onopoi Ha GopMyJIbL.

Hcnosb30BaTh NpU BBINOJHEHUH y4eOHbBIX 3alaHUH U B ITpoLiecce KCCe[0BaTe/IbCKON
JlesITe/IbHOCTH Hay4HO-IIOMYJ/ISIPHYIO JINTEPATYpPy XMMHYECKOTO COZlepXaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 1o/ pyKOBOACTBOM IeAarora.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4yeOGHHKA U CIPaBOYHbIX MaTepHaJIOB, TPAMOTHO UCII0/1b30BaTh U3yYeHHbIH NOHATUHHBIA
anmapaT Kypca XMMHUH [0CJIe Ipe/iBapUTEIbHOr0 CTPYKTYPHUPOBAHHUs MaTepHasa.

Tema 8.
JeKTpoIuTHYeCcKast
AUCCOLMAIMSL.
XuMHyecKe peakiuu B
pacTtBopax

(54)

Teopus NIEKTPOIUTUYECKOHN
JTACCOLMAIINHL. DNEeKTPONTUTHIECKAS
JUCCONUAIUA. DICKTPOIUTH U HEANCKTPOIUTHI. KaTnoHsl,
aHUOHBI. Mexanuzm ouccoyuayuu 6eujecms ¢ paziuyHbiMu
suoamu  xumuyeckou  ceazu. Ilowamue  ocmenenu
OJuccoyuayuuy. CANbHBIE U cTIa0bIe SITEKTPOIHUTEL.

Peakiin  voOHHOTO OOMeEHa. YCIOBHS MPOTEKAHUS
peaknuii HMOHHOTO oOOMeHa 10 KoHIa. [lomHble W
COKpaIIEHHbIC WOHHBIE YPaBHEHUS PEakiuil. XHUMHYECKHe
CBOWMCTBAa KHCJIOT, OCHOBaHMH W colleii B CBeTe
NpENCTaBICHUH 00 JJIEKTPOIUTHIECKOW MCCOLMAIIIH.
KadyecTBeHHBIC PEAKIMK HAa KATHOHBI W AHHOHBI. HMOHBI
XJIOpHUII-, OpOMHUA-, MOAUA-, CyIbdaT-, KapOoHAT-, CHITUKAT-,
(dochar- aHHOHBI, THAPOKCHA- HOHBI, KATHOHBI AMMOHWS,
MarHusi, KaabLs, aJloMUHHS, xene3a (2+) u (3+), menu
(2+), unHKa, IPUCYTCTBYIOINIKE B BOJIHBIX PACTBOPaX.

PackpbIBaTh CMBbIC/ U3y4YaeMbIX HOHATHMH, a TaAKXKe CMbICJI TEOPUH 3JIEKTPOJUTHYECKOMN
JUCCOLIMALMU C OTIOPOU Ha CXEMBI.

O6BACHATb IPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJHBIX PAaCTBOPOB C NOMOIIbIO NTearora.
CocTaB/sITh ypaBHEHUS JUCCOLUALMM KUCJIOT, LeJI04el U coJiel, oJIHbIe U
COKpaléHHbIEHOHHBIE YPAaBHEHUS XUMUYECKHX PEAKIUI HIOHHOTO 0OMeHa.

[I1aHUpPOBATh U OCYLIECTBJATh Ha NPAKTUKE XUMHUUYECKUE IKCTIEPUMEHTDI, IPOBOAUTH
HabJII/IeHUs, [1eJ1aTh BbIBO/IbI 10 pe3yJ/ibTaTaM 3KCIePHUMeHTa MoCJie IpeJBapUTeTbHON
paboThL.

CieioBaThb NpaBUJIaM 6e30MacHOM paboThl B 1a60PATOPUHU IIPH UCIOJIb30BAHUU
XHMUYeCKOUTOCYIbl U 060py/I0BaHUs 110/, KOHTPOJIEM Mearora.

[Ipor3BOAUTH BbIYHCAEHUS 10 XUMUYECKUM YPaBHEHUSIM.

BricTpauBaTh pa3BEépHYThie NMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOH Ha HHPOPMAIIUIO U3
y4eO0HHKA U CIPAaBOYHBIX MAaTePHUaJIOB, TPAaMOTHO UCII0JIb30BaTh U3y4YeHHbIA MOHATHHHBIN
anmnapar Kypca XMMHUHU 110CJIe TpeJiBAPUTENbHOTO CTPYKTYPHUPOBaHUs MaTepUaJia.

HWcnosib30BaTh NPH BHINIOJIHEHUH yYeOHBIX 33/IaHUM U B IPOIECCe UCC/Ie0BATENbCKON
JesATeJIbHOCTU HAyYHO-MOMY/ISIPHYIO JIUTEPATYPy XUMHUUYECKOT0 COlEePKaHMsl, ClIPAaBOYHbIEe




JleMoHCTpanumu

JJIeKTpUYecKasi IPOBOJHUMOCTb PACTBOPOB
BELIECTB; IBIXKEHUE HOHOB B 3JIEKTPUYECKOM
noJe.

OmnbIThI, WIJIIOCTPUPYIOIME TPU3HAKU
NpOTeKaHUAPEaKLIUA HOHHOT0 0OMeHa.
JlaGopaTopHblie 1

NpaKTH4YeCKUepaGoThl

Jla6opamopHblil onbim:

Peakuu HOHHOI'0 06MeHa B pacTBOpax
aJieKTpoauToB:cyabdata Mmeau (1) u mwénouu,
KapboHaTa HaTpHUs U

COJITHOHM KUCJIOTBI, peaKLus HeHTpaau3alnuu

MEeX/YTUAPOKCH/IOM KaJIUs U COJITHOU KUCTOTOM.

Buryucaenus
— 110 ypaBHEHUSIM XUMHYECKUX PeaKI[ Ui

MaTepHasbl, pecypcbl UHTEpHeTa Nocjie KOHCY/IbTalMK C IeJarorom




Tema 9. OCHOBHBIE
KJIACChI
HeopraHu4ecKux
coeJUHEeHU
(1149)

Knaccudukanus HeopraHu4ecKux CoeJUHEHUH.
OKcUAbL: cOCTaB, kKaaccupukanus (OCHO8Hble,
Kucs10mHble,amgomepHbule, Hecose06pasyroujue Ha
npumepe okcuda

yanepoda Il u okcuda azoma Il), HomeHkJ1aTypa [loyyeHue
u

XUMHYeCKHe CBOHCTBA OKCHU/IOB

(B3auMopelicTBUE CBOJOM, KUCIOTAMH,

IeJI04YaMH).

OcHOBaHWUSI: COCTaB, KJaccubukanus (1eg04u 1
HepacTBOPHMbIe OCHOBAaHUs ), HOMEHKJIATYPa,
dusnYecKren XMMHYECKHe CBONCTBA (B3aUMoieiicTBYe
C OKCUJAMU

HeMETAJIJIOB, KUCJIOTAMH, COJISIMH), CNOCO6bI
nosy4erusi. KucioTsl: cocTas, kJaccudpukaus,
HOMeHKJIaTypa, GU3ndecKre U XUMHUYeCKHe CBOMCTBA
(B3auMojeiicTBUE CMETANIaMH1, OCHOBHBIMHU
OKCHUJIaMH, OCHOBAaHUSIMH,

COJISIMHM Ha IPUMeEPE COJITHON U CEpHOU KHUCJIOT),
€nocobbinoJyveHusl. P akTHBHOCTH METAJJIOB.

Cosm (cpeiHME): HOMEHKJIATYPA, CIOCOOBI

MOJIY4EHUS, B3aUMO/IeICTBUE COJIEN C METAJIJIAMH,
KHUCJIOTaMU,

111eJI09aMH U COJISIMHU.

leHeTHYecKast CBSI3b MEX/Y KJIacCcaMHu
HeopraHU4ecKuxcoeJuHeHUN. [eHeTHUeCKue PSAABL.
Ilonsamue 06

amgomepHbix 2udpoxcudax (Ha npumepe IUHKA U
AIMUHUSL): XUuMuvecKkue ceolicmea ezaumodelicmaue ¢
Kuc/0mamu u We/s104amu, pas/i0xiceHue npu HazpeaaHuu.

JAemoHcTpauumn

O6pa31_u>1 HeopraHUYeCKHUX BelleCTB pa3/JINYHbIX KJIaCCOB.

BsanmMogelicTBUe pacTBOpa CEPHOM KUCIOTHI C OKCU0M
meau(ID).
Peakuus HelTpasivsanuu.

OrnpenesieHHe OCHOBHBIX KJIACCOB HEOPIaHWYECKUX COSANHEHHUH 110 IIabIIoHY.

CocraBieHHe CXeM CTPOEHHs OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSIMHEHHMH Ha
OCHOBEOIIPE/ICIICHUS.

CocraBneHue (popMysl OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCAMHEHHMIT M Ha3bIBaHHE HUX

10 MEXAYHAPOJIHOH M TPUBMAIBLHOH HOMEHKIATYPE C MCIIOJNB30BAHUEM OIPEIENCHHUS U
TaOIUIBIPACTBOPUMOCTH.

Knaccuduuuponanue n3ydaeMbIX BEIECTB II0 COCTABY U C8OLCHEAM C OTIOPOU Ha OTIpeeIeHus,
CXEMBI M TA0JINITy PaCTBOPHMOCTH.

Cocrasienne TaOIHUIBI TEHETHYECKHX PSIOB B cXeMBbI «[ eHeTHIecKkast B3aHMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHWIECKHX COCANHEHHI IO PYKOBOACTBOM IIe/1arora.

[Iporao3upoBaHue CBOHCTB BEIIECTB HA OCHOBE OOIIMX XUMUYECKIX CBOHCTB H3yYEHHBIX KIIaCCOB,
IPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSTCS C HCTIOJIB30BaHUEM cXeMbl «I eHeTHueCcKas B3aUMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COCANHEHUI» IO PYKOBOACTBOM IIe/larora.

CocraBneHre MOJIEKYIAPHBIX YPaBHCHUH peaKkiiii, HILTIOCTPUPYIOLINX XUMUYECKUE CBOCTBA
U3YYEHHBIX KJIACCOB U CHOCOObI NOYYEeHUs BEIIECTB U3yYEHHBIX KJIACCOB, IPYIIIL, a TAKKe
TIOATBEPIKAAIONINX TeHETHIECKYIO B3aUMOCBI3b MEXK/Ty HUIMH, C OITOPOii Ha BepOabHYIO CXeMy B
KayeCTBE 3PUTEIBHOI OMOpEL.

CocrasieHre MOJIEKYISIPHBIX YPaBHEHHUH peakIuii 10 cXeMaM C IpeIBAPUTEIBHBIM 00CYKICHHEM
BBIOOpA pearupyromyx BEIIECTB.

BeIuucieHre 10 ypaBHEHHSIM XMMHYECKUX PEaKLIUH KOJIM4ecTBa, 00bEMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00bEMY, Macce peareHTOB HJIN MPOLYKTOB PEAKIUH 110 aJrOPHTMY.

ITnaHMpOBaHHUE U OCYIIECTBICHNE HA PAKTUKE XMMHYECKOTO SKCIIEPUMEHTA M HaOIIONCHHS O]
PYKOBOZICTBOM YYHTEJI.

@opMyIUpPOBaHKUE BBIBOJIOB IO PE3yIbTaTaM SKCIIEPUMEHTA C UCIIONB30BAHUEM ONOPHBIX CJIOB.
®opmynupoBaHue C TOMOLIBIO ITEIarora U BEIIOJIHEHHE MTPaBIII 0e30MacHON paboThI B 1ab0opaTopun
IIPY UCTIOIB30BaHUU XUMHYECKOH MOCYBI U 000PYIOBaHHSI.

Hcnons30BaHue TPU BHIMTOJIHEHUH YICOHBIX 33]JaHUI U B TIPOLIECCE UCCIIEA0BATENBCKOM
JeSTEIIbHOCTHHAYYHO-TIOMY/ISIPHOIT JTUTepaTypbl XHMHYECKOTO COJEPKAHMS, CIIPaBOYHbIC
MarepHaisl, pecypcsl IHTepHeTa, OCyIecTBICHHE BbIOOpa MO/ PYKOBOJACTBOM HACTABHHKA.




BbITecHeHHE OJHOTO
MeTaJljla PyruM U3
pacTBopa CoJiu.

NabopaTopHbie n
npaKTUyeckue paborbl
Jla6opamopHble onbimoi:
BzauMoencTB

vie KHUCJIOT C
MeTaJ/lJlaMH.

[Tonyyenue
HepacTBOpUM

bIX OCHOBAHHUH.
B3aumopericT

ue

HepacTBOPUM

bIX OCHOBaHUU
CKHUCJIOTaMM.
Paznoxenue ruzpokcuaa

meu(1l) mpu HarpeBaHuUU.

IIpakmuyeckas pa6oma:
Ne 7. PemieHue
3KCIepUMeHTalbHbIX
33714 110 TeMe
«OCHOBHBIE KJIaCChI
HeopraHU4eCcKux
COeIMHEHHUM».

Bbi4ucneHusi
— 110 ypaBHEHUAM
XUMHYECKUX peaKLui

BericTpanBanue pa3BEPHYTHIX MMCHMEHHBIX U YCTHBIX OTBETOB C OMOPOH Ha MHPOPMAIIHIO U3
y4eOHUKA 1 CIIPAaBOYHBIX MaTEPHUANIOB, IPAMOTHOE HCHOJIb30BAHUE H3yIEHHOTO MOHATHITHOTO
anmapara Kypca XHMHH C HCIIOJIb30BaHIEM IUIaHA, OTIOPHBIX CJIOB, JITOPHTMA.

Pasaen 3. BewiecTBo U XMMUYECKUE peaKkuun, 44




Tema 10. Xumunueckune peakumnmn.OcHOBHble 3aKOHOMEPHOCTU
XMMUUECKUX peaKumit (44)

THousmue o cropocmu
Xumuyeckou peaxyuu.
Dakmopyl, erusAOwUe HA
CKOpOCMb — XUMUYECKOU
peaxyuu. Ilonamue o
20MO2EHHbIX u
2eMEPO2EHHBIX PEaKYUsIX.
ITlonamue 06 obpamumuix
u HeoopamuMvIxX
XUMUYECKUX — DeaKyusiyx.
Housmue o xumuyeckom
pasnogecuu.  Cmewjenue
XUMUYECKO20 PABHOBECUS.
@axmopel, erusiowue Ha
CKOpOCMb — XUMUYECKOU
peakyuu U nonodlcenue
XUMUYECKO20 PABHOBECUS.
Knaccugpuxayus
XUMUYECKUX peakyuil no

PA3HbIM OCHOBAHUSM.

PackpbIBaTh CMBICT H3Y4aeMBbIX TIOHATHI U IPUMEHSTh 3TH MOHSATHUS [IPU ONHCAHUHU CBOMCTB BELIECTB
HUX [IPEBpAIECHUI.
KnaccnunupoBars XuMr4ecKie peakiiiy M0 pa3IHIHbIM IPH3HAKAM.

YcraHaBnMBaTh 3aBUCHMOCTE CKOPOCTH XHMHUECKOH PeakIu OT pa3IMYHBEIX (JaKTOPOB
HOAPYKOBOJCTBOM YUUTENIS.

ITporro3upoBaTh BO3MOXKHOCTH IMPOTEKAHUSI XUMUUECKHX MPEBPAIIEHUH B PA3THUHBIX YCIOBHAX MOCIE
MpeABapUTEIHHON PabOTHI.

Onpenensats OKUCIUTENb U BoccTaHoBUTENb B OBP.

CocTaBiaTh EKTPOHHEIH OaJlaHC peaKIHy.

[Tpon3BOANTD BEMYHUCICHUS IO XUMHUYECKUM yPABHEHHSIM I10 aJTOPUTMY.

BricTpanBarh pa3BEpHyTHIE MMCEMEHHBIE M YCTHEIE OTBETHI C ONIOPOH Ha HH(OPMAIHIO U3 yIeOHHKa
U CIIPaBOYHBIX MAaTepHaJIOB, TPAMOTHO HCIIONB30BaTh M3y4YEHHBIH MOHSATHHHBIN ammapar Kypca
XHMHHUIIOCIIE IIPEIBAPUTEIHHOTO CTPYKTYPHPOBAHHS MaTepuaa.
Hcnonb3oBarh npy BBIMOTHEHUH YIEOHBIX 3aIaHAN U B IPOLIECCE UCCIIEIOBATEIbCKOM
JeATeIbHOCTHHAYTHO-MOMY/ISIPHYIO JINTEPATypy XUMHIECKOTO COJEPKaHUs, CIIPAaBOUHbIE
MaTepHalsl, pecypcsl IHTepHeTa nocie KOHCYIBTAlUH C IEIaroroM.

PackpbIBaTh CMBICT N3y9aeMBbIX TIOHATHH, a TAKXKE CMBICI TEOPHH IEKTPOTUTHUECKON IUCCONUALUH C
OTIOPOH Ha CXEMBI.

OOBSACHATH NPUYMHBI AIEKTPOIPOBOJHOCTH BOAHBIX PACTBOPOB C TOMOIIIBIO MIEarora.
CoCTaBIsATh ypaBHEHUSI AUCCOLUAIINN KHUCIIOT, IIEI0UeH 1 CONeH, OTHbBIE X COKPAIIEHHBIE HOHHBIE
YPaBHEHUS] XUMHYECKUX PEaKIUi HOHHOTO 0OMeHa.

[InaHnpoBars U OCYIIECTBIATH Ha MPAKTHKE XUMUYECKHE SKCIIEPUMEHTHI, IPOBOAUTH HAOIIONCHHS,
JIeTIaTh BBIBOJIBI ITO Pe3yIbTaTaM SKCIIEpUMEHTA M0CIe TPeABapUTEILHOH paboTHI.

CreroBath npaBmiIaM 6e3011acHoi paboTH B 1TaOOPaTOPHHU P UCHOIB30BAHUHM XUMHUUECKON MTOCYIBI 1
000pynOBaHUs M0 KOHTPOJIEM IeIarora.

[Tpon3BOANTD BEIYHUCIICHUS 110 XUMUYECKUM YPaBHEHHUSIM.

BricTpanBath pa3BEPHYTEIE MHCEMEHHBIE M YCTHBIE OTBETHI C OTIOPOi Ha nH(OpMamuio n3 yueOHUKa 1




CMPaBOYHBIX MAaTEPHAIOB, IPAMOTHO UCIIOIb30BaTh U3y4IEeHHBIN MOHATUITHBIN anmapar Kypca
XUMHHUIIOCIIE TPEABAPUTETBHOTO CTPYKTYPUPOBAaHUS MaTepHaa.

Hcnionp30BaTh npH BEIOTHEHUH YIeOHBIX 3a1aHHI U B IIPOLECCE HCCIIEN0BATEIBCKON
JIeSITENbHOCTUHAYYHO-IIOMYIIAPHYIO IUTEPAaTypy XUMHUYECKOTO COJIEPAKAHUS, CIIPABOUHBIC
Marepuaisl, pecypcsl HTepHeTa nociae KOHCYIbTaluy ¢ IeJaroroMm

9 KJIACC

(2 4 B HEnemto0, Bcero 68 u)

MpumepHble Tembl,
pacKpblBalowwme faHHbIi
pasgennporpammol,

M KO/IMYECTBO 4acos,
OTBOAMMOEHA MX U3yyeHue

OcHOBHOE coaepKaHue

OcHOBHbIe BUAbI
AeAtenbHocTMobyuvatowmxca




I[loBTOpEHMe U
ym1y6eHre 3HaHU
OCHOBHBIX pa3jesioB
Kypca 8 kiacca

Ilepnoanueckuii 3akoH. [lepuoanueckas cucrema
xuMuaeckuxanementos Jl. 1. Menneneesa. CtpoeHue
aTOMOB.

3aKOHOMEPHOCTHU B U3MEHEHHUU CBOMCTB XMMUYECKUX

XapakTepHU30BaTb XMMHYeCKHeE 3/IeMeHThI IePBbIX TPEX NEePUO/0B, KaJIHs U KaJlbLys 10
vxmnoJsiokeHum B [leproguyeckoii cucteme /[l. U. MeH/iesieeBa ¢ 0IOpoi Ha aJITOPUTM.

KnaccuduuupoBaThb U Ha3blBaTh HeOpPraHU4YeCKHe BellleCTBa U3y4eHHbIX KJIACCOB C ONOPOH
HacxeMy, TabJIMIy pacCTBOPUMOCTH.

(104) SJIEMEHTOB MEPBBIX TPEX MEPHOIOB, KA, KaIbLHs 1 OmnuchIBaTh 001IKE XUMHUYECKUE CBOMCTBA BElleCTB Pa3/IMYHbIX KJIACCOB, TOATBEPXKAATh
HXCOEJMHEHHH B COOTBETCTBHH C TIOJIOKEHHEM CBOMCTBA MPUMepPaMH MOJIEKYJISIPHBIX YPAaBHEHUN XMMHUYECKUX PeAKIUi C OMOPOI Ha CXeMY.
9JIEMEHTOB BIIEPHOJUYECKOI CHCTEME H CTPOCHHEM HX OnpenensaTb BUA XUMUYECKOU CBAA3H U THUI KPUCTAJJIMYECKOHN PelléTKH BellecTBa C OOpPOH
aTOMOB. HacCxeMy.

Kiaccnduxarys 1 HOMCHKIIATYpa HCOPraHHICCKHX [IporHo3upoBaThb CBOMCTBA BeleCTB B 3aBUCMMOCTH OT UX CTPOEHUS N0CJIe
BELIECTB(MEKIYHAPOAHAS U TPUBUAIIBbHAS ). X UIMHYECKHE Npe/iBapUTENLHOr0pa36opa.

CBOIICTBA BEIECTB, OTHOCSIIMXCS K pasiiIHBIM KIaccam BoicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOU Ha
HEOPTaHMYECKHUX COC/IMHEHHH. [eHeTHyeckas CBs3b MHbOpMaIHI0 U3 yueGHUKA U CIPABOYHBIX MaTEPHAJIOB, TPAMOTHO UCN0J/Ib30BaTh
HEOPraHMECKUX BEIMICCTE. . W3y4YEeHHBINOHATUHHBIN annapaT Kypca XMMHH.

Crpoenue peimectsa: BUJIBI XUMIIECKON CBA3H M THIIEL Ucrno/ib30BaTh NPH BbINOJIHEHUU YY€6HbIX 3aJaHUH U B IIPOLIECCE UCC/IE0BATEIbCKON
KPUCTAJUIMIECKHX PEMETOK. 3a6ucumocms ceotcms JleATeJbHOCTH HayYHO-TIONYJIAPHYIO JUTepaTypy XUMUYECKOTO COJlepKaHHus,
ey ecmeom ux CmpoeHus. crpaBoYHbleMaTepHasbl, pecypchl UHTepHeTa moJ pyKoBOACTBOM He/Jarora.
XUMYECKHE PEAKIIH. KITACCHUKAIIS XUMIIECKIX PacKphIBaTh CMBICT TEOPHH YMEKTPOIUTHYECKO Aucconuaiy. OFbACHATH TPUUHHEI
PEaKIUHATIO PA3IUYHBIM OCHOBAHUSM. .

N 9NIEKTPOTIPOBOTHOCTH BOJHBIX PACTBOPOB;

Teopust HNEKTPOIUTHIESCKOH TUCCOIHAIINN .

JleMoHCTpawuH CocTaBisiTh ypaBHEHHS JUCCOLMAIINY KUCIIOT U IeJI04eil, TONHbIC U COKPAICHHbIC XUMHUYECKUE
1. Mo/ie/T1 KpHCTa/UIHYeCKHIX PELIETOK YpaBHEHUSI XHMHYIECKUX PEaKIii HOHHOTO OOMeHa.

HeopraHU4YeCKHUXBeleCTB.

2. KopoTkonepro/Has 1 JUIMHHOTIEPHOAHAS

¢dopmsillepnoandeckoil CHCTEMBI XUMUYECKIX
snemenToB []. 1. Menneneena

IIpaktudaeckas padora Ne8 «Peaknmun HOHHOTO OOMEHa»

IIpaktuaeckas padora Ne 9 «KadecTBeHHBIE peakuy Ha

HOHBIB pacTBope".

KonTponbHas padora Ne6 «Dnexrponuruueckas

JIUCCOLMALINSY

Tema 3. O611as xapaKTepuCcTHKa rajsioreHoB. 0CO6eHHOCTH OGBSICHATD 001IMie 3aKOHOMEPHOCTH B U3MEHEHNH CBOMCTB HEMETAJIJIOB U UX COeIUHEHUH B

O6wasn CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 npejiesiax MasbIX IIEPUOZOB U [JIaBHBIX NOArpyni [leprojuyeckol CUCTEMbI XUMUYECKHX

XapaKTepucTH HUX CTelleHU okucaeHus. CTpoeHMe U pu3nUecKue 3JIEMEHTOB C Y46TOM CTPOEHHSI UX aTOMOB C UCIIOJIb30BAHHUEM CXEMBI.

Ka

XHMHUYEeCKHX 371eMEeHTOB
VIIA-rpynmnel. l'asoresnl
(44)

CBOMCTBA NPOCTHIX BEIIECTB — rajoreHoB. XUMHYeCcKHe
CBOMCTBA HallpuMepe xJiopa (B3auMojelcTBUe C
MeTaJlJIaMH,

HeMeTaJlJIaMH - BOJOPOJOM U KUCJIOPOZOM,
wenoyamu).Xnoposogopo. ConsgHast

KHCJIOTA, XUMHUYeCKHe CBOHCTBA, No/1y4eHUe,
npUMeHeHHe.

KauecTBeHHbIe peaKI[M1 Ha raJIOTeHU/-UOHBI.
/Jleticmeuexsopa u X/10p08000p0oda HA OP2AHU3M
ye/s108eKa.

XapakTepHu3oBaTb pU3HYECKHE U XUMUYEeCKHE CBOMCTBA NMPOCTBIX BELECTB aJlOreHOB
(HanpuMepe XJI0pa) U CJI0KHBIX BELECTB (XJI0POBOLOPO/AA, XI0PH/IA HATPHS),
CIOCOGHI UX MOJIyYeHUs], IPUMEHEHHE U 3HaYeHHE B IPUPO/IE U )KU3HH YesI0BEKA
nocse
CTPYKTYpPHUPOBaHHs MaTepHasa.

Onpefie/isiTh raJIOTeHU/-HOHBI B PACTBOPE C UCI0/Ib30BAHUEM TAGJIHIIbI
"XapakTepHblepeaKLM1 Ha aHUOHBI".

[11aHMPOBATb U OCYLIECTBJ/ISAThH Ha TPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBDI, IPOBOJJUTh
HabJII0/IeHYs, /ieJIaTh BbIBOABI 10 Pe3y/IbTaTaM 3KCIIEpUMEHTA 110CJ1e ITPe/iBapUTENbHON




BakHel1Me XJIOPUABI M X HaXOX/AeHUe B IPUPOJE.

JleMoHCTpanumu

BuseomaTepuasel: raJoreHsl ¥ UX COeJUHEHHS.
O6pa3sibl XJIOPUJ0B.

JlaGopaTopHble U NpaKTH4YeCcKHe paGoThl
Jla6opamopHbwlii onbim:

Pacno3naBaHue XJIOpU/-UOHOB.

paboThl.

Ciie0BaTh NIpaBUJiaM 6e30MacHON paGoThl B JIaO0OPATOPUH NPU UCI0JIb30BaHUU XUMUYECKON
HOCY/bl U 000py/J0BaHMS 10/, PYKOBO/CTBOM I1€Jjarora.

BricTpauBaTh pa3BEépHYThIE IMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha UHPOPMALMIO U3
y4eOHHKA U CIPAaBOYHbIX MaTePHUAJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbINA MOHATHUWHBIN
anmnapar Kypca XUMHH.

Hcnosib30BaTh MPU BbINOJHEHUH YIeGHbIX 33JlaHUH U B IPOLIeCCE UCCIeI0BATENbCKON
JlesTe/IbHOCTH HAyYHO-TIONYJIAPHYIO INTEPATYPY XMMUYECKOI0 CoZlepaHus,
CrpaBOYHbleMaTepHasbl, pecypcbl UHTepHeTa

Tema 4.

Oo6man

XapaKTepHuCTH

Ka

XHMHYEeCKHX 3/IEMEHTOB
VIA-rpynnsl. Cepa u eé
coeauHeHus (5 4)

061125 XapaKTepUCTHKA 371eMeHTOB VIA-Tpynmsbl.
OCOoGEHHOCTH CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHBbIE JJI1 HUX CTENEHHU OKUCIeHus. CTpoeHue U
¢duU3UYeCKHe CBOHCTBA MPOCTHIX BELIECTB —
KHCJIOPO/iA UCEPBI.

AnnoTponHble MOAMPUKALMH KUCJI0PO/A U CEPBL.
XuMuyeckue cBorcTBa cepbl. CepoBoJopo/,
cTpoeHue,PU3nvecKre U XUMHUYECKHe CBOHCTBA
(kucyioTHBIE U

BOCCTAaHOBUTE/IbHBIE). OKCU/IBI CEPBI KaK
Ipe/ICTaBUTENNKHUCIOTHBIX OKCHL0B. CepHas KUC/IOTa,
dusnyeckue

Y XUMHUYeCcKHe CBOHCTBA (0611re Kak
Npe/ICTaBUTEISIKIAacca KUCJIOT U crieniudrudeckue),
pUMeHEeHHE.

CepHHuCTasA KUCJIOTA.

Xumuueckue peakyuu, nexcaujue 8 0CHoge
NpoMblUWAEHHO20CN0C06a NOAYYEHUS CEPHOU KUC/IOMbl.
Cosu cepHOU

KHCJIOTBI, KaueCTBEHHAsl peakus Ha cyabdaT-
voH.HaxoxjeHue cepbl U eé coeJUHEHUH B

npupoze.

Xumuueckoe 3azpsi3HeHUe okpyscaroujeli cpedvl
coeduHeHUsIMU cepbl (Kucao0mHule doxcdu,
3azpsi3HeHUeg03dyxa U 80006M08), cnocobbl e2o
npedomepaujeHusi.

JleMoHCTpanumu

Kosiieknuu (BUieoMaTepUasbl): cepa U eé coeJMHEeHUs.
O6yryiMBaHWe caxapa 1o/ IeiCTBUEM
KOHIIEHTPUPOBAaHHOHW CEpHOU

KHUCJOThI.

JlabopaTopHbIe M NPaKTU4YeCKUue pa6oThbl
Jla6opamopHble onblmbl:
O6Hapy>xeHUe cyJbdaT-HOHOB.

OGBSCHATDH 001KE 3AKOHOMEPHOCTU B U3MEHEHUU CBOUCTB 3J1eMeHTOB VIA-rpynmnsl 1
HUXCOeIMHEeHU U
C y4€TOM CTPOEHHs UX aTOMOB C ONIOpoi Ha cxeMy "U3MeHeHHe paJiycoB B MOArpynmnax".
XapakTepusoBaTh pu3nUeCKUe
Y XMMHYeCKHe CBOMCTBA MPOCTOr0 BellleCTBa Cepbl U eé coeJUHEHUH (cepoBoAopoaa,
OKCH/IOBCEPBI, CEPHOH KUCJIOTBI, Cy/1b)aTOB), CIOCOGHI UX OJIy4YeHHs, IPUMEHEHHe U
3HaueHHe
B IPUPO/e Y ’KU3HU YesI0BeKa C ONOPOH Ha CXeMy U

n1aH.OnpefensaTh Halu4yue cybGaT-uOHOB B PacTBOPE.

OGBACHATD CYLIHOCTb 3KOJIOTMYECKUX IPO6JIeM, CBA3aHHBIX C lIepepaboTKON coeJUHEeHUH
CepbIIIoCc/e CTPYKTYPUPOBAHUSA MaTepuraJa.

[ly1aHUpPOBAaTh U OCYLIECTBAATh HAa MPAKTHKE XUMHUYECKHe 3KCIIePUMEHTBI,
NPOBOAUTbHAGJIIO/IEHNS, ie/IaTh BBIBO/bI 10 pe3y/ibTaTaM 3KCIIepUMEHTa.

CieioBaTh NpaBUJIaM 6e30MacHOM paboThl B 1a60PaTOPUHU IPHU UCIOJIb30BAHUU
XHUMHUYeCKOUITOCY/bI U 000PYZI0BaHMS 110J], PYKOBOJCTBOM Il€Jlarora.

[Tpon3BOAUTDL BBIYMCIEHUS 10 XHMUYECKUM YPaBHEHHSIM 110 aJIFOPUTMY.

HWcnosib30BaTh NPY BLINOJHEHUH YYEOHBIX 3aJJlaHUH TEKCTbI y4eOHHKA, CIPAaBOYHbIE
MaTepHasbl ([lepuogudeckyio cucTeMy XUMHYeCKUX asieMeHTOB /JI. M. MeHieseeBa,
Ta6JIMIy PacCTBOPUMOCTH KHCJIOT, OCHOBAaHHH U coJied B BOJI€, 3JIEKTPOXUMHUYECKUHN psJL
HanpsH>KeHUHMEeTaslIoB).

Hcnosb30BaTh NpH BBINOJHEHUH y4Ye6-

HBIX 33/JJaHUH U B ITpOLecce UCCIe0BaTelbCKOH AesiTeIbHOCTH HAYYHO-TIOMY/ISIPHYIO

JINTEPATYPYXUMHUYECKOI0 COJIepPKaHUs, CIPpaBOYHble MaTepHaJbl, pecypcbl UHTEpHETa

1ocJle KOHCYJ/IbTAlMH C 1eJarorom




B3anMopeiicTBre pa3baBieHHON cepHOH
KHUCJIOTBI CLUUHKOM. BblyucaeHus
T10 ypaBHEHHSIM XUMUY€ECKUX PeaKI1ii;




Tema 5.

O6man

XapaKTepUcTH

Ka

XUMHYECKHUX 3/IEMEHTOB
VA-rpynnsl. A3oTt, pocdop
U UX COeJUHEeHUSs

(74)

06111as XapaKTepUCTHKA 3/1eMeHTOB VA-

rpynnbl. OCOGEHHOCTH CTPOEHHSI AaTOMOB 3THUX
3/IEMEHTOB,XapaKTepHbIe sl HUX CTENEHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpupoJe, pusndeckue u
XUMHYeCKHe CBOMCTBA (B3aUMO/IeiCTBHE C
MeTal/IaM1 UHEMETAJIJIAMHU - KUCJIOPOJIOM U
BoJ0posioM). KpyroBoporasora B mpupoze.

AMMuak, ero pusnyeckue U XUMHUYECKUE CBOMCTBA
(oxHCJIEHHE, OCHOBHBIE CBOWCTBA BOAHOI'0 PacTBOPA),
nosayverue u npuMeHeHue. Coav aMMOHHUS, UX
¢du3NyecKren XMMUYECKHe CBOUCTBA (pa3/ioKeHHe,
B3auUMoJeicTBre

o LiesioyaMu), IpuMeHeHue. KauecTBeHHast peakLys
HaWOHbl aMMOHHUS.

A30THas KUC/I0Ta, €€ PU3HYecKre U XUMHUYecKHe
cBoMcTBa (061 Me KaK TPeACTABUTE IS KIacca KUCIOT U
cnenudUyecKue). AsoTucrasn KHUCJIOTA.
HUcnonb3oBaHWe HUTPATOB M CoJied aMMOHHUA B
KayecTBe MUHEPa/IbHBIXYZ00pEeHHH.

Xumuueckoe 3azps3HeHue okpyscaroujeti cpedvl
coeduHeHUsIMU azoma (Kucsao0mHule 0oxcdu,
3azpsi3HeHueg03dyxd, No48bl U 8000EM08).

docoop, arrompontsvie modupukayuu ocgopa,
dusnyecKre U XUMHYeCKHe CBOMCTBA
(B3auMoelcTBYE C MeTa/JIaM{, HEMeTa/lJIaMH,
KOHYEeHmMpUpo8aHHOU d30mHoliu cepHOl Kucaomamu).
Oxkcup pocdopa(V) u pocdopHas kuciora,
dusnyecKre HXUMHYECKHEe CBONCTBA, [TOJTyYeHHeE.
KauecTBeHHas peakius Ha pochaT-HOHBL
HUcnonb3oBaHue ¢pochaToB B KauecTBe
MHUHepaJbHBIXyA00peHUH. 3arpsi3HeHHe

NPUPOAHBIX BOLOEMOB

docharamu.

JleMoHCcTpanumu

Kosnekuuu: pocdop u ux coejuHeHuUs.
B3auMozelicTBUe KOHLLEHTPUPOBAHHOM a30THOM
KHCJIOTBIC Me/IbIO.

JlaGopaTopHbIe M NPAaKTUYeCKHEe paGoThl
Jla6opamopHble onbimbl:

1. B3auMogelcTBHE cojieli aMMOHHUS C IIEJ0YbIO.

2. O3HaKoOMJIeHUe C 06pa3jaMy a30THBIX U
dochopHbIXyRO6pEHUT.

[Ipakmuyeckast pa6oma: N2 10. [losydyeHHe aMMHaKa,

OGBSCHATDH 001KE 3AKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3J1eMEHTOB VA-rpynibl U
UXCOEJUHEHUH C Y46TOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh GU3UYECKHE U XUMUYECKHEe CBOMCTBA MPOCTHIX BelllecTB a30Ta U pocdopa
HMUX COeJMHEHUM (aMMUaKa, coJiell aMMOHMUS, a30THOU KU CJIOThI, HUTPATOB, OKCH/IA
docdopa(V) u pocdopHoii kuca0ThI, GochaToB), CIOCOOLI UX MOTYIEHUS, TPUMEHEHUE U
3Hau€eHUeE B IPUPO/IE U )KU3HU YeJIOBEKA C HCIO0JIb30BAHUEM CXEMBI.

OnpefesiTb MOHBI aMMOHHUS U pocdaT-HOHBI B PACTBOPE C UCN0/Ib30BAHUEM
Tabsnnbl "XapaKTepHble peaKIMK Ha KATHOHBI U aHUOHBI".

O6BACHATD CYLIHOCTb 9KOJIOTHYECKUX IPO6.JIeM, CBA3aHHBIX C HAX0X/IeHHeM COoeJUHEHUH
azoTa 1 pocdopa B oKpyxKarolei cpefe.

[I1aHUPOBATD M OCYILECTBJIATb HA IPAKTHKE XUMHUYeCKHE IKCIIEPUMEHTBI,
IPOBOJUTbHAOJIIOAEHMS, [le/IaTh BbIBOAbI I10 Pe3yJIbTaTaM 3KCIepUMEeHTa.

CrnesoBaThb nNpaBu/iaM 6e30nMacHO paboThl B IJaGOPATOPUH IIPU UCII0/Ib30BAHUU
XUMHYeCKOUITOCY/bl U 000PYA0BaHHUS.

[Ipou3BOAUTE BEIYMCAEHHS 10 XUMUYECKUM YPAaBHEHHUSM.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HUKa, CIPABOYHbIE
MaTepHasbl (IEPUOAUUYECKYI0 CUCTEMY XMMUYECKUX 3jieMeHTOB /I. U. MeHzeneeBa,
Ta6JIMIy paCTBOPUMOCTH KHCJIOT, OCHOBaHHUH U coJIel B BOJIE, 3JIEKTPOXUMHYECKUH psJL
Hanps>KeHUHMeTaslJIoB).

Hcnosb30BaTh NpH BBINOJIHEHUH y4yeOGHBIX 33/JaHUH U B IIPOLIeCCe UCCIej0BaTeIbCKON
JlesiTeJIbHOCTH HAyYHO-MONYJISIPHYIO INTEPATYPY XUMUYECKOTO COZePXKaHMUs,
CIpaBOYHbleMaTepHaJIbl, pecypchl HTepHeTa [ocjie KOHCY/IbTALUH C [1eJaroroM




Buruuciaenus
— I10 ypaBHEHUSIM XUMUYECKUX PeaKLNI




Tema 6. O61mast
XapaKTepHc- THKa
XHMHYECKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriiepoa 1 KpeMHHUil 1
UXcoeJUHeHUs

(84)

Yraepog, annoTponHele Mogubukanuu (rpadur,
asziMas), pacnpocTpaHeHUe B IpUpoe, rusnyeckre 1
XUMUYecKHuecBoicTBa. Aacop6uus. Kpyrosopot
yrJiepoJia B IpUpOJeE.

Oxcubl yriepoja, ux GusnyecKkre U XMAMUYECKHE
CBOWCTBA (B3aUMO/IeIICTBUE C MeTa/lJlaMH, HEMETa/IJIaMH,
KOHYEeHmMpUupo8aHHOU a30mHoli U cepHoll Kuciomamu), ux
JleCTBYeE Ha >KUBble OPTaHU3MBbl, N01y4YeHue

U IpUMeHeHue. IKos102uyeckue npob.iembl,

c8si3aHHble cokcudom yeaepoda(1V); zunomesa
2/106a/1bH020 NOMeNJIeHUs! KAUMama; NapHUKo8blil
agpgpexm.

YroJibHas KUCJI0TA U €€ COMH, UX GU3NYECKUE U
XUMHYeCcKHe CBOUCTBA, noyyeHue u
npuMeHeHHe.KayecTBeHHas peakuus Ha
Kap6oHAT-UOHBL

Hcnoavsosanue kap6oHamos 8 6bimy,
MeduyuHe,NPOMbIUIEHHOCMU, Ce/IbCKOM

xo3siticmee.

KpemHuH, ero pusnyeckue U XUMU4ecKre CBolcTBa (Ha
npyMepe B3aUMOJEeHCTBUSA C MeTa/VIaMHU U
HeMeTa/UIaMHU),nolyHeHuUe U NpuMeHeHue 8 3/1eKMPOHUKe.
CoeduHeHust KpemHust 8 npupode. O6wue npedcmasaeHust
06 okcude kpemuus(lV) u kpemHuegol Kucaome.
Cunukamul, UX ucno/iv3osaHue 8 6bimy, MeduyuHe,
npoMblUWAeHHOCMU.

BasicHeliwiue cmpoumensHble MAMepUuabl:
KepaMmuka,cmek/10, yeMeHm, 6emoH, Jxce/s1e306emoH.
IIpo6aemel

6e30nacHO20 UCN0.163080HUS CMPOUMENbHBIX
Mamepuasno8e n08CeOHe8HOU HCU3HU.

JleMoOHCTpanumn

Mogenu KpUcTalJInueCKUX PeIlETOK asiMa3a, rpadura,
MoOJIEKYJIbI QysiepeHa.

Ancop61ysi pacTBOPEHHBIX BELECTB
aKTUBUPOBAaHHBIMYTIEM. [IpoTHBOras.
BH,L[eOMaTepI/IaJIbI: CUJIMKaTHad
l'IpOMbII.LIJIeHHOCTb.MO,Z[eJII/I MOJIEKYJI

OpraHU4eCKuXx BelleCTB.

JlabopaTopHbIe M NPaKTU4YeCKUue pa6oThbl
Jla6opamopHblil onbim:

KauyecTBeHHas peakiiyisi Ha KApOOHAT-HOH.
IIpakmuyeckue pabombvi:

Ne 11. [ToniyyeHHe yIryIeKUCIOTO ra3a U U3yyeHue

OGBSCHATDH 001KE 3AKOHOMEPHOCTU B U3MEHEHUU CBOUCTB 3J1eMeHTOB [VA-rpynmnsl u
UXCOEJUHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTBIX BELLECTB YIJIEPOAA U
KpPEMHHUS U UX COeJUHEHUH (OKCUO0B YIJIepo/ia, yTOJbHOU KUCI0ThI, KApOOHATOB, OKCH/A
KpPEMHHUS1, KDEMHUEBOU KUCJIOThI, CUJIMKATOB), CIOCOOBI UX IOJy4YeHUs], TPUMEHEHNE
Y 3HaueHHe B IPUPOJIE U XKU3HU

yesioBeka.Onpe/ie/siTb KApOOHAT- U

CUJIMKAT-

HOHBI B pacTBOpe.

O6BACHATD CYLIHOCTb 3KOJIOTMYECKUX IPO6JIEeM, CBA3AHHBIX C HAX0XK/IeHHEM YTIJIeKHCI0r0
rasaB OKpy»Kalollel cpejie.

[I1aHMpPOBATb U OCYLIECTBAATH HAa NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,

[IpoBOAUTDb HAGJIIOAEHNS, Jle1aTh BBIBO/ABI 110 pe3yJIbTaTaM 3KCIIepUMEHTA M0CJIe
npe/BapyUTeJbHOHN PabOTBHI.

CienoBaTh NpaBU/IaM 6e30MacHON paboThl B JaGOPaTOPUH NPU UCIIOIb30BAaHUU
XUMHYeCKOUITOCY/bl U 000PYA0BaHHUS.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HUKa, CIPaBOYHbIE
MaTepHasbl ([lepuogudeckyro cucTeMy XMMHUYeCKUX 3sieMeHTOB /I, M. MeHesieeBa,
Ta6J/IMIyPacTBOPUMOCTH KHCJIOT, OCHOBaHHUH U coJiel B BOJI€, 3JIEKTPOXUMUYECKUH psJL
Hanps>KeHHHMeTaJlJIOB) I10CJ/Ie KOHCY/IBTALUH C [TeJaroroM.

Hcnosb30BaTh NpH BBINOJHEHUH y4eOHbBIX 3aZlaHUH U B IPOLieCCe MCCIej0BaTebCKON
JlesITeJIbHOCTH HAy4YHO-MONYJISIPHYIO INTEPATYPY XUMHUYECKOTO COZePXKaHMUs,
CIpaBOYHbleMaTepHaJIbl, pecypchl MHTepHeTa




€roCBOMCTB.
Ne 12. PemieHue skcneprMeHTa/bHBIX 3a/ja4 110 TeMe
«HemeTasnibl».

Buruyucaenus
[0 YpaBHEHHUSIM XUMHUYECKHUX PeaKIui




Tema 7. O61ue
CBOICTBaMeTaJ//IOB
(44)

OO6wu1as XxapaKTepUCTHKA XUMUYECKHUX 3JIEMEHTOB
—MeTaJlJIOB Ha OCHOBAHUM UX MOJIOXKEHUS B
[lepuouyeckoil cucTeMe XUMUYECKUX

asieMeHTOB /I. . MeHzesleeBa U CTpOeHUsA
aToMoB. CTpoeHHe MeTaJl/10B. MeTasinyeckas
CBfI3b U MeTaJ/lJInYecKast

KpUCTa/lJIN4ecKas peléTKa. J1eKTPOXUMHUYeCKUI
psAHanpsKeHUH MeTanoB. PUsndecKue u
XUMHYECKUe

CBOICTBA MeTaJLJIOB (B3aUMO/leeCTBHE C
KHCJI0POJ0M,BO/I0H, KUcaA0TaMu). 06wue chocobbl
noJsy4eHust

Memannoes.

IloHsimue o0 Koppo3uu MemaJ108 U OCHOBHblE CNOCOObI
3awumul om Koppo3uu. Cniaesl (cmanv, Yy2yH,
dropaatoMuHuli, 6GpoH3a), ux npuMeHeHue 8

6bImy UNPOMbIULIEHHOCMU.

JleMoHCTpanum

0O3HaKoMJIeHHE C 06pa3LaMH METAJJIOB U CIJIaBOB,
MXPU3NYECKUMU CBOMCTBAMM.

Mojenn KpUCTAIMYECKUX PEIIETOK
MeTaJJI0B.BuieoMaTepurasibl: KOppo3us
MeTaJLJIOB.

JlaGopaTopHbIe M NPAaKTU4YeCKHEe paGoThbl
Jla6opamopHbvle onbimbl:

O3nakoMJIeHHe C 06pa3LaMH CILJIABOB METAJIJIOB.
3aBHUCHMOCTb CKOPOCTH PEaKIMU MeTaJslia C KUCIOTOH
OTIIPUPO/bl METAJJIA.

Buruucaenus
110 YpaBHEHHUAM XUMHUYECKUX PeaKIUH.

PackpbIBaThb CMBIC U3y4YaeMbIX TOHSATHUH U IPUMEHSITh 3TH MOHSATHUS IPH ONMCAaHUH CBOHCTB
BelLl|eCTB U UX MpeBpalleHHH.

OGBSCHATH 001KE 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/IEMEHTOB-METAJIOB U
HXCOeVMHEHUH C y46TOM CTPOEHHUS UX aTOMOB.

XapakTepHu30BaTh CTPOEHHE MeTaJJIOB, 0611Ke GU3NIeCKHe U XUMHUYeCKHe CBOUCTBA

MeTaJlJIOB.

XapakTepu3oBaTh 061He CIOCOOBI NOJYYEeHNs MEeTAJJIOB IOC/Ie
CTPYKTYpHUpOBaHUsIMaTepHaJa.

CienoBaTh NpaBuiaM 6e30MacHON paboThI B JTaGOPATOPUU NPH HCIOJIb30BAHUHU
XUMHYeCKOUIOCYZbI U 060py0BaHUs.

[Tpon3BOAUTH BEIYUCIEHHS 10 XHMUYECKUM yPAaBHEHHSIM.

Hcnosib30BaTh NpyY BLINOJHEHUH YUe6HBIX 3aJaHUH TEKCThI y4eOHUKA, CIPABOYHbIE
MaTepuasbl ([leproguyeckylo cucteMy XUMU4YeCKUx aieMeHTOB /I. U. MeHnpeneeBa,
TaGJIULYyPACTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U COJIEH B BOJI€, 3JIEKTPOXUMHUYECKUN Psif
HaIpsDKEHUMMETAIOB).

Hcnosib30BaTh NPU BBIMOJHEHUH YYe6HbBIX 3aJaHUH U B TPOLIECCE UCCIE0BATENBCKOMN
JlesiTeJIbHOCTH HAyYHO-MOMYJISIPHYIO JINTEPATYPY XUMUYECKOTO COZEPXKAHUS,
CrIpaBOYHbIeMaTePHUaJIbl, pecypchl UHTEepHEeTa nocjie NpesBapUTeNbHON KOHCYIbTaluU
C meJilaroromMm

Tema 8. BaxxkHelimue
MeTaJLJIbl U X COeAUHEHUs
(164)

[llesiouHble MeTas bl [los10KEHHE B
[lepuopguyeckoiicucTeMe XMMHUYECKUX 3J1EMEHTOB

. U. MeHzesieeBa, CTpoeHHe aTOMOB.

HaxoxzeHue B npupo/e.

dusudeckue U XMMUYECKHe CBOMCTBA (Ha MpuMepe
HaTpus W Kauus). OKCUABI U THAPOKCHJBI HATPUSA U
Kanus. [lpuMeHeHMe IIEJIOYHBIX METAIOB U HUX
COeJIMHEHHH.

[lles1ouHO3EMeEIbHBIE MeTaJ/IJIbl MAarHUM U KaJlbLUH,
cTpoeHue artoMoB. [losoxkeHne B I[lepuoguyeckoit
cucTeMe XMMHU4YecKux ajieMeHToB /[l. M. MeHpeneesa.
HaxoxxzeHve B npupoze. Pusnyeckue U XHMHUYECKUe
CBOMCTBA.

OO6BSCHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB-MeTaJ/IJIOB B IPynnax
UHUX COeJMHEHUH C YYETOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaThb pU3MUECKHE U XUMUYECKHE CBOWCTBA IPOCTHIX BEIECTB METAJIJIOB U UX
coeluHeHUH (OKCU/0B, TUAPOKCH/IOB, COJIel) C OIIOPOI Ha CXeMY, CIOCO6bI UX OJIYYEHHUS,
IpUMeHEeHHe U 3HaYeHHe B IPUPO/ie U )KU3HU YeJIOBEKa.

Pacno3HaBaTh € TOMOILBI0 KAaUeCTBEHHBIX PeAaKLUH HOHbI METAJIJIOB (MarHusi, aJII0OMUHUS,
LJMHKAa,KeJsie3a, MeJI1) C UCII0JIb30BaHUEM TabIULbl "XapaKTepHble peaKlii Ha KAaTUOHbI".

[11aHMPOBATh U OCYLIECTBJISTh HA TPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
NPOBOAUTbHAGJIIO/IEHHS, ie/IaTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIEPUMEHTA.

CnenoBathb paBuiaM 6e30MacHON paboThI B 1a60PaTOPUH IPH UCII0JIb30BAHUH XUMUYECKOH
HoCy/bl M 060py/J0BaHUS.

[Tpon3BOAUTH BEIYUCIEHHS 10 XHMUYECKUM yPaBHEHHSIM.




BaxHelmme  coepuHeHMss — Kaibuusa  (OKCHZ,
TUAPOKCUJ, costn). Kécmkocmb 800bl U cnocobbl eé
ycmpaHeHusl.




Anromunuil. [lonoxenue B [leproguyeckoit
CUCTEME XUMUYeCKUX 3eMeHTOB /l. U.
MeHpesieeBa, cTpoeHreaToMa. HaxoxaeHue B
npupoze. Pusnyeckue u

XUMUYecKHe CBOMCTBA. AMOTepHbIE CBOMCTBA
OKCHJja UTUAPOKCUA.

Keneso. [lonoxenue B [lepuogudeckoit cucrteme
XUMUYECKUX 3/ieMeHTOB /I. U. MeHeneeBa,
cTpoeHueaToMa. Haxox/eHre B IpUpofe.
dusuyeckre U XUMHYeCKUe cBorcTBa. OKCUIbI,
rUJPOKCcU/IbI U cosiu xkese3a(ll)

u xese3a(lll): cocras, cBo¥CTBA U hosy4eHUe.

JleMOHCTpanumu

B3aumoielicTBUe HATPUS C BOAOM.

OKpaLHI/IBaHI/Ie IIJlIaMeHU HOHaMHU HanI/IH u
kanusa.OKkpalvBaHKe IJIaMeHHU HOHAMHU

KaJIbL M.

B3anMogelicTBHE OKCH/IA KaIbLMs C BOAOH.
BujieomaTepuasibl: ropeHHe XKejle3a B KUCI0POJEe U
XJI0pe.

JlaGopaTopHble ¥ IPaKTU4YeCKHEe pa6boThl
JlabopamopHble onbimbl:

O3HakoMJ/IeHHe c 06pa3liaMH aJFOMUHUSA U ero
cn1aBoB.AMQoTepHbIe CBOMCTBA TUAPOKCU/A
aJIIOMHUHMUSL

KauecTBeHHbIe peaKLjMH Ha NOHBI

eJsie3a. 2KEcTKOCTb BOAbI MU METOABI eé
ycTpaHeHus.[Ipakmuveckue pabombl:

Ne 10. PemreHne skciepuMeHTalbHBIX 3aa4 110 TeMe
«MeTasibi».

Buryucaenus
110 YPaBHEHUSIM XMMHUYECKHUX pPeaKI Ui

BricTpauBaTh pa3BEépHyTHIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOX Ha MHpOpMaLHIo U3
y4eOHHKA U CIPAaBOYHbIX MaTePHUAJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbINA MOHATHUWHBIN
anmapar Kypca XUMHH.

HWcnosib30BaTh NPHU BbINOJHEHUH YYEO0HBIX 33IaHUM U B IIPOLECCE UCC/IE/0BATENbCKON
JlesITe/IbHOCTH HAyYHO-TIONYJISIPHYIO JINTEPATYPY XMMUYECKOT0 COZepKaHUs,
CrpaBOYHblEMATEpHaJbl, pecypcbl UHTepHeTa

Pasgen 3. MepBOHaYanbHble XMMUYECKME NOHATUS 0O
opraHmyeckux selectsax, 104

Tema 9. [NepBOHavanbHble O61Me npeAcTaBiaeHUsT 06 OCOGEHHOCTSX COCTaBa U

XMMUYECKNE NOHATUA 06 CTPOEHHs  OpraHUYeCKUX  COeJUHEeHHH
yriaepoja.

OpraHU4ECKUX BELleCTBaX [lepBoHava/IbHbIEe MOHATHSA 00 OpraHUYECKUX
BelleCTBax

KaK O CoeJHHEHHUsX yriepoja (MeTaH, 3TaH,

3THUJIEH,

alleTUJIeH, 3TaHOJI, IJIMLEPUH, YKCyCHad KI/IC.ﬂOTa).

OGbSICHATb IPUYMHBI MHOT00OPa3us BEIECTB, HTIOCTPUPOBATh B3aUMOCBS3b
HEOpraHUYeCKUX COeJMHEHUH yIiepo/ja U OpraHu4eCcKHUX BeLIeCTB 10/
PYKOBOJCTBOMYYHTEIS.

OGBSICHATD yCJI0BHS 6€30TaCHOr0 UCIOJb30BaHHUSA BEIECTB U XUMHUECKUX PEAKIH B OBITY.

XapaKTepHu30BaThb POJib XMMHUHU B Pa3/IMYHbIX chepax AesTebHOCTH JIOJEH,
OCHOBHbIEBEIECTBA U MaTepUaJibl, IPUMeHsieMbIe B )KU3HHU COBPEMEHHOTO
YyeJsloBeKa.




Hx

cocmas U XuMuvecKkoe CmMpOeHue.
Kaaccugpukayus

opzaHuyeckux geujecms. [loHATHE 0 GUOJIOIMYECKU
BaXKHBIX

BellleCTBaX: XKUPaX, OesKax, yrJeBoJax — M HUX POJH
B

JKU3HU 4YesioBeKa. MamepuaabHoe eduHCcmao
0p2aHu4ecKux




U Heop2aHuU4ecKux coeduHeHutl.

[Ipupo/iHbIe UCTOYHUKH YTJIEBOAOPO0B (YroJb,
NPUPOAHBIN ras, HePTh), IPOAYKTHI UX IEPepabOTKH, UX
POJib B OBITY ¥ IPOMBIIIJIEHHOCTH.

Tema 10. Xumus u
OKpyKaroulascpena, 1

HoBble MaTepuasbl ¥ TEXHOJIOTHH. BemecTBa u
MaTepHaJibl B I0BCEJHEBHON KU3HHU YesloBeKa. XUMHSA
uszopoBbe. be3onacHoe UCNo/b30BaHKE BeIeCTB

Y XMMHUY€eCKHUX PeaKI Ui B ObITY.

OCHOBBI 3KOJIOTUYECKOH I'PAMOTHOCTH.
XuMHYecKoe3arpsi3HeHHe OKpyXxarolleil cpespl
(npenenbHO fONyCTHMAas KOHILEHTPALUS

BewectB — [1JIK).

PoJib XMMUU B pellleHUH 3KO0JIOTHYECKUX NPo6JIeM

060611IeHNEe MaTepUaIa
MOKypCy
«Heopranuyeckas
XUMHUA», 34

060611eHNE U CUCTEMATHU3ALUSA 10 KypCy
«Heopranuyeckas XuMusa»

XapaKTepHu30BaThb POJib XMMHUH B Pa3/IMYHbIX cdepax JeATeSbHOCTH JIIOJEeH,
OCHOBHbIEBeIleCTBA U MaTepHaJIbl, IPUMeHsieMble B )KU3HU COBPEMEHHOT0
YyeJIoBeKa.

. O6BACHATBD yC/I0BUSI 6€30MACHOT0 UCN0JIb30BAHUS BELECTB U XUMUYECKUX PEAKIUU B ObITY

AHanM3MpOBaTh U KPUTHYECKU OLleHUBATb HHGOPMAIIUIO O BJUSAHUHU IPOMBIILIEHHOCTH,
CeJIbCKOT0 X035IMCTBa, TPAaHCIOPTA U AP. Ha COCTOSIHUE OKpY»Katoliei

cpe/ibl.YMeTb OKa3blBaThb NEPBYIO NOMOLb IPH XUMUYECKUX 0’KOTr'aX U

OTpaBJIEHUSAX.

[IpyHMMAaTb y4acTHe B 06CYXAEHUH NIP06JIeM XMMUYECKOH 1 3K0JIOTMYeCKOH HalpaBJ/IeHHOCTH,
BBbICKa3bIBaTh COGCTBEHHYIO [TO3ULMIO 10 TpO6JIeMe U IpeJijlaraTb BO3MOXKHbIE IYTH eé
pelleHHUsC ONIOPoH Ha UHPOPMALMIO U3 yUeGHUKA U ClIpaBOYHble MaTepHaIbl,
pecypceliHTEpHETA

[Ipu paspaboTke pabGoyed HporpaMMbl B TeMaTHYECKOM I[LJIAHUPOBAHHUU JO/KHBl OBITh YYTEHbl BO3MOXHOCTH HCIOJIb30BaHHUsl 3JeKTPOHHBIX (LH(POBBIX)
00pa3oBaTeJbHBIX PECYpCOB, SBJAILIUXCA y4eOHO-MEeTOJUYECKUMU MaTepuanaMu (MyJbTHUMeAHHHbIe NMPOTpaMMbl, 3JeKTPOHHblE YYeOHUKH M 3aJJayHUKH, 3J1eKTPOHHbIE
6U6JIMOTEKH, BUPTYaJIbHbIE JJAG0PAaTOPUH, UTPOBbIE IPOTPAMMBI, KOJIJIEKIIMU LU(PPOBBIX 00pa30BaTebHbIX PECYPCOB), UCIOIb3YEMBIMU JJI1 O0Y4eHHUs] U BOCIUTAHUS
pas/IMYHBIX IPYIII 0JIb30BaTesIeH, IpeCTaBJIeHHBIMU B 3JIEKTPOHHOM (LHPpPOBOM) BH/Jle U PeaU3yIMMU JUJjakTHYeckue Bo3MoxxHocTH UKT, copepxaHue KOTOPBIX
COOTBETCTBYET 3aKOHOAATENbCTBY 06 06pa30BaHHUH.




